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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO 0OIIEero 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxe Ha ocHOBe (enepanpbHOil paboueil mporpammbl
BOCITUTAHUS U C YUYETOM KOHIEIIIUHU MPEnoAaBaHusi yaeOHOro npeamera « XuMus»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM NOa€T MNPEACTABICHUE O LENsAX, OOIEeH cTpaTeruu
oOy4eHMs, BOCHHMTAHHS M pPa3BUTUA OOYYAIOIIMXCS CpPEACTBAaMU y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MIPEIMETHOE coJiep KaHue,
MpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3denaM M TeMaM IMPOrpaMMbl MO XUMHUH, ONPEAENSICT KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHMUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HW3YYEHHUS] XUMHHU C Yy4€TOM MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpoliecca, BO3PACTHBIX
O0COOEHHOCTEM 00ydYarolmuxcsi, ONpeaeNsieT BO3MOXHOCTH TMpeAMeTa s
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa30BaTeNIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs, a TaKKe TPeOOBaHUN K
pe3yabTaraM o0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed U3y4eHUs PEeIMETa U OCHOBHBIX
BUJIOB Y4EOHO-TTO3HABATEILHON JEATeTbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHWE XWMHH CIY)KUT OCHOBOW [l (OPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIBHOM E€IUHCTBE MHPA, BAXKHYIO
pOJib UTpatOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTUM M 00 HBOJIIOIUMHU BEIICCTB B MPHUPOJE, O MyTSAX PEHICHHS TI00aTbHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUSI YEIIOBEUECTBA — CBHIPHEBOM, DSHEPIETHUECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIEM 31paBOOXPaHEHHS.

N3yuenue xumuu:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYpPhI JIMYHOCTH, €€ 00111el 1 (QYHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHWE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEH
0oOy4Yarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOW y4yeOHOM  JIeSTEIbHOCTH,
OKCIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCEHEBHOM XKM3HU, TaK U B TPO(PECCHOHATILHOM TSI TEIHHOCTH;

3HAKOMHUT CO CHEIU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaIbIBAET OCHOBBI
LEJTIOCTHOTO B3IJIsa HA €IMHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS. OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO--HAYYHOU rpaMOTHOCTH 00yYaroOIInuXcs;



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

JlanHble HampaBlieHHs B OOYYEHMHM XMMUHU OOECIEUMBAIOTCA CIEIM(PUKON
collepkKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCS  MEAarormyecKu
aIalITHPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKH XUMUH Ha ONpPEeAeIEHHOM dTane eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHUU W HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSITUI
OPraHUYECKON XUMHH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. CoaepkaHue CKIAIbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUN O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPraHU30BaHbl 110 MPUHIUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUN
Pa3HOTO YPOBHS:

— aTOMHO--MOJICKYJISIPHOTO YYEHHUsI KaK OCHOBBI BCEIO €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOMN CBSI3H;

— TpeACTaBICHUM 00 dICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JIPyromMy, BBITONHSS (GYHKIUA OOBSICHEHHS M MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOJTYyYCHHS
M3y4aeMbIX BEIIIECTB.

OcBoeHue mporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKON COCTABIISAIONICH HAYYHOU KAPTUHBI MUpPA B JIOTHUKE
e€ CHCTeMHOW NpHUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJlaM TO3HaHMWS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX NpeAMeTOB: «OKpyXKaromuil MUp,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy w3yueHMH XUMHH TPOUCXOAWT (HOPMHUPOBAHME 3HAHWK OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIIbBHOCTH YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbBl XHUMHUYECKHUX
3HAHUN — BaXHEUHNX (PAaKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX TMOTOKEHUH,
JIOCTYITHBIX 00OOIICHU MHPOBO33PEHUECKOTO XapakTepa, S3blKa HAYKH, B



OpUOOIIEHUHM K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PEaKIuii, B (OPMHUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHUH H
UX TPUMEHEHWU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NeATEeIbHOCTH, OCBOCHMM NpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM JKU3HU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs BaKHOE
3HAYEHHE MPUOOPENH TaKHUE LU, KAK:

— (¢GOopMHUpOBaHHE WHTEIUICKTyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY INPUHATHIO PELICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHAM KU3HU;

—  HampaBJIEHHOCTh OOy4YeHUST HA CHUCTEMAaTHYECKOE MPUOOIIECHHE
oOy4Jaronmxcss K CaMOCTOSTEIbHOM MO3HABATEILHON JE€ATEIbHOCTH, HAyYHBIM
METOJlaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHue yCaoBUid, CTOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OIbITa Pa3HOOOpPa3HON NEATEIbHOCTH, MO3HAHUS M CaMOIO3HAHMS, KIIIOUEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB IEATEIbHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHATIBHOW U  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYXaIOLEro MHUpA, MCHOJIb3Yysl 3HAHUS W OMBIT, MOJIYYCHHbIC MPU H3YYECHHUH
XUMHH, TPUMEHATh WX TPH pEHIeHHH TpoOJieM B TOBCEIHEBHON >KM3HU U
TPYAOBOU JIE€SATEIBHOCTH;

— (¢opmHpoBaHHE y OOy4YalIIMXCAd T'YMAHUCTUYECKUX OTHOILICHUM,
NOHUMAHUSl LEHHOCTH XUMHUYECKHMX 3HAHMM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1eJIecO00pa3HOro TMOBEACHHS B OBITY M TPYAOBOM JEATENbHOCTH B LEISIX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOJTHON CPEIbI;

— pa3BUTHE MOTHBAllMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCIIUTAHMIO HAa OCHOBE YCBOGHMSI OOILEYEIOBEYECKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY Npo(uis U HampaBlIE€HHOCTU JNajbHEHIIero
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HM3YYEHUST XHUMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlelo), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COJEPKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NOBEKA. XUMHS B CUCTEME HAYK.
Tena u BemiectBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSTHUE
BellecTB. [loHsATHE 0 MeToax MO3HAaHMS B XUMHH. UUCThIE BELIECTBA U CMECH.
CriocoObl pa3zesieHust cMecei.

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

Xumuueckas ¢opmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. (OTHOCUTENIBHAsE aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYJISIpHAs Macca. MaccoBast A0 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacCchl M 4YHCJIAa CTPYKTYPHBIX €AUHUI] BemiecTBa. Pacué€rel mo ¢dopmynam
XUMHUYECKUX COCTUHEHUHN.

du3nyeckne U XMMUYECKUE SBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYeckHe ypaBHeHuUs. Knaccudukarms
XUMUYECKUX pPEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOHN MOCYIOMW, MpaBWiIaMu paboThl B JabopaTtopuu u
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YYCHHE U OMHUCAHUE
(Gu3MUecKuX CBOMCTB O00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIIOACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JIbJa, PACTUPAHHE caxapa B CTYIIKE,
KUTIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHHE CBEYM, MPOKATIMBAHUE
METHOM MTPOBOJIOKH, B3aUMOJICHCTBHE MeJia C KUCIIOTOM) SIBJICHUI, HAOII0ICHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHU]IA
menu (I1) mpu HarpeBanuu, B3auMoJIeUCTBHUE kele3a ¢ pacTBopoM conu meau (1),
U3y4EHHE CMOCOOOB pa3JesieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIApUMBaHUeE, AUCTWLISALUSA, XpoMaTtorpadusi, IPOBEACHHE OUUCTKH IMOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(ILIapOCTEPKHEBBIX ).

Bakueiiye npeacTaBUTeIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucnopox — 3neMeHT u mpocroe
BelecTBo. Haxoknenue kucimopoia B mIpupoAe, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu rTopeHusi). Oxcunbl. I[lpumenenue xkuciopona. CrocoOsbl



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

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MAPHUKOBOTrO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOSI.

Bopopon — nsnemMeHT um mpocrtoe BemecTBO. Haxoxaenue Bogopona B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxyyeHus. KucmoTsl u comnu.

MonsipHbiii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHCHUSIM.

dusnyeckue cBouMcTBa BOABl. Boma kak pactBoputrenb.  PacTtBOpHI.
HacpilieHHbIe ¥ HEHACBIIIEHHBIE PAacTBOpPBL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji1 BEIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Ponp pacTBOpoB B IpUpPOJI€ U B KU3HU 4YeloBeKka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUpPOIHbIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJI.

Knaccuduxanus neopranndeckux coenuHeHuit. Oxcunbl. Kimaccuduxanus
OKCUJIOB:  cojeoOpasywomiue (OCHOBHBIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpasyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHUECKHUE
cBoMCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcHnoBanus. Knaccudukanuss ocCHOBaHMM: WIENOYM W HEPACTBOPUMbIC
ocHoBaHuA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE W XHUMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kucior. Ousndeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctm meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa coseil. @U3N4eCKue U XUMMHYECKUE CBOMCTBA COJICH.
[lonyuenune cosen.

['eHeTnueckas CBS3b MEXKIY KIaCCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE ONMPEIECTICHHUE CONEPKaHUs KUCIOpOoAa B BO3AYyXe€, MOJyYEHHUE,
coOupaHue, pacrno3HaBaHUE MW U3YyUYCHHE CBOMCTB KHUCIIOPOJa, HaOMIOACHUE
B3aUMOJICHCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUSI W
MpEeKpalieHusl TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpas3laMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACNO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpoJia (FOpeHHe), B3auMojehncTBUe Bojoposa ¢ okcuaoM meau (II)
(BO3MOXXHO HCIOJIb30BAaHUE BUIAEOMATEPUAJIOB), HAOMIOJCHHE OOpa3IOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOTO BEIIECTBA, B3aMMOJECHUCTBUE BOABI C METAJIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJB30BaHHWE  BHUEOMATEpUAJIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJIIOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KHUCIOT W IIETIOUYCH,
u3ydyeHue B3aumozeiicTBus okcuga menud (II) ¢ pacTBOpoM CepHOW KHCIIOTHI,
KHCJIOT C METajulaMHi, peaklWil HEUTpalU3aluH, IOJIYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 PAacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 3a/ad 1o TeMe «BaxHeWmme Kiacchl HEOPraHUYECKUX
COCTUHEHUI.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKK KIaCCU(PUKAIMK XUMHUUYECKUX 3JeMeHTOB. [loHsiTHe O
rpynmnax CXOAHBIX 2JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAILIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). JJIEMEHThI, KOTOPhIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
Y TUAPOKCHUJIBI.

[Tepunonnueckuit 3akoH. [lepuoanueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonnas ©  JiauHHONEepuoAHas  (OpMbI
[Tepronnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynnbl. Ouzndeckuil CMBICI IOPSAIKOBOIO HOMEPA, HOMEPOB IIEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sAep. M3oromnel. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aTOMOB TepBbIX 20 XHMHYECKUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
3JIEMEHTA 10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl paJnyca aTOMOB XUMHUUYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKUX CBOMCTB IO TPYyNIlaM U NEPUOJAM.

3nauenue [leprnonnueckoro 3akona u [leppoanveckoil CuCTEMbl XUMHUECKHUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€Hbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHast (TOJisipHass M HEMOJISIPHAs)  CBSI3b.
DJIEKTPOOTPULIATENLHOCTh XUMUYECKUX J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHUs.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Iporecchl OKUCIEHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpa3lioB BELIECTB METAUIOB M HEMETAJUIOB, B3aMMOJCHCTBUE
TUAPOKCUIA LHMHKA C pacTBOPAMHM KHCJIOT W IIEJIIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIui
(ropeHue, peakiu pa3aoKeHUsl, COCAUHEHNUS).

Mesicnpeomemnmnuie ceasu



Peanuzanusi MeXNpeIMETHBIX CBSI3ed MPU M3YYEHUH XUMHM B 8 Kilacce
OCYILECTBIISIETCS 4Y€pe3 MCIOJIb30BAHHE KaK OOIIUX €CTECTBEHHO--HayYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO01Me ecTeCTBeHHO--HAyUHbIE TIOHSTHS: HAy4HbIN (akT, rUnores3a, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMePUOINIHOCTh, HAOJIOIEHNE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH],
M30TOIbI, PaJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsAll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, GU3MYECKUE BEIMYUHBI, SIUHUIIBI
M3MEpPEHUS, KOCMOC, TIJIaHETHI, 3BE€3/1b1, COJHIIE.

buonorus: dporocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOpPHBIE TMOPOJHI,
MOJIE3HBIE UCKOMAEMBIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHYecKasi peaKkius

[lepnognueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MenpneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOMOB, Kalaus, KaIbLUi U HUX
COCMHEHUNM B COOTBETCTBMHU C IIOJIOKECHUEM 3JIEMEHTOB B Illeproandeckoi
CHUCTEME U CTPOEHHUEM UX aTOMOB.

CrpoeHue BeliecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTATITMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccudukaiys 1 HOMEHKIATypa HEOPTaHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukaiys XuMAYECKUX Peakiuii Mo pa3IudHbIM MMPU3HAKAM (IO YHUCITY
M COCTAaBy YYacTBYIOIIMX B PEAKIHMH BEIIECTB, MO TEIIOBOMY 3(DQeKTy, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH XuUMU4eckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XMMUYECKUX peakiusix. [IoHsIATHEe 0 TOMOTeHHBIX M IeTepOTEHHBIX
peakuusax. Ilonsatue o karanuse. [loHsATHE O XUMUYECKOM paBHOBECUU. DaKTOPHI,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSL.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIUM,  JJIGKTPOHHBIN  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHOMN peaKIuu. CocraBieHue YpaBHEHH



OKHCIIUTENIbHO--BOCCTAHOBUTENIBHBIX ~ PEaKIMil C HUCIOJb30BaHUEM METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 37EKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXxaHW3M [OHUCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMH4eckoil cBsizu. CteneHs aucconuanuu. CUIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBbIE U COKpalll€HHbIE HMOHHBIC YypaBHEHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE MPEACTABICHUNA 00 AICKTPOJTUTHYCCKON
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHUE C MOJCIISIMU KPUCTALIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — META/VIOB M HEMETauloB (rpadura W anamasa), CIOXKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIENOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (DAKTOPOB, HCCIEIOBAHUE AIIEKTPOIPOBOTHOCTH
pacTBOpPOB BEHIECTB, IMpOLECCa JTUCCOIMAIMU KHCIOT, IIEJIOYEed U COJIeH
(BO3BMOXKHO  MCIOJIb30BAHME BHUJCO MAaTE€pUANIOB), TPOBEJACHUE  OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK ~ TMPOTEKAHUs  peakuuii  HMOHHOro  oOMeHa
(oOpazoBaHue oOcaaka, BBIJICICHHE Ta3a, OOpa30BaHHWE BOBI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pasioKeHUs, COSIUHEHHUsI), paclo3HaBaHUE HEOPraHUYECKUX
BEIIECTB C TOMOIIBI0O KAUYECTBEHHBIX peEakiMid Ha HOHBI, pelIeHUe
HKCIEPUMEHTAIBHBIX 33]1a4.

HemeTauibl 1 MX cOeIMHEHU S

OOmast xapaktepucTtuka TranoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble CTerneHu okucieHus. CTpoeHue M (Pu3nuecKkue CBOMCTBA MPOCTHIX
BCIIECTB — TaJOreHOB. XHMHYECKHE CBOWCTBA Ha MpUMEpPEe  XJopa
(B3aMMOJAEICTBHE C MeETa/llaMHl, HEMETaulaMH, WIeJ04YaMu). XJIIOPOBOJIOPO/I.
ConsiHast KMCIIOTa, XMMUYECKHE CBOMCTBA, IMOJydyeHHE, nmpuMmeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M 4YeJOBEKa. BakHeWIMe XJIOpUIbl U UX
Hax0XJICHUE B MPUPOJIC.

O6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTereHu okucieHus. CTpoeHue M (pu3myecKkue CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoilicTBa cepbl. CepoBOOpOJ, CTpOeHUE, (PU3HYECKHE U
XUMUYECKUe cBoMcTBa. OKCHIABI CEpbl KAaK MPEACTABUTEIN KHCIOTHBIX OKCHIOB.
Cepnass kmciota, (Qu3nUeckne ¢ XUMUYECKHE CBOWcTBa (00mme Kak
MPEACTaBUTENST Kjacca KHCIOT W crhenupuieckne). XUMHUYECKHE PEaKInu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMY4YeHUST CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOTHI, KAYECTBEHHAsI pEAKLUs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Ccepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILCHUS.

OOmiast xapakrepucTuka 37eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHBIE CTENEHU OKUCIEHHUS. A30T, pacnpOCTpaHEHHE B MPUPOJE,
busznyeckue U XxuMudeckue cBoictea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
dusznyecKkrue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U npuMenenue. Conu aMMOHMS,
ux (pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3HYECKUE U XHUMHYECKUE
CBOMcTBa (0OLIME Kak TMpEACTaBUTENS Kjacca KHUCIOT M cHeuuduueckue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpAIbHBIX
yno0peHuil. XuMHUYEeCKOe 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeAMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUWE BO3/AyXa, MHOYBbI U BOJMOEMOB). Docdop,
aJyoTpornHbele Moaupukauuu ¢docdopa, uU3NUECKUE U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUIECKHUE CBOMCTBA,
nonyuenue. Mcnonp3oBanne GpocdaToB B KaUECTBE MUHEPAIBHBIX YI0OPEHUH.

OO6mas xapakrepuctuka 3nemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKHUCJIEHUS.  YIVIEpOA,  AJUIOTPOIHBIE
Moau(puUKalMKM, PpacIpoCTpaHeHWEe B MpUpoae, (U3MUECKHEe U XUMHUYECKHUE
cBoictBa. Ancopouusi. Kpyrosopot yriepona B npuponae. Okcuabl yriepojaa, ux
¢u3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKHue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yraepoga (IV), rumoreza rinoGanbHOrO TOTEIUICHUS KJIMMaTa, TMTaPHUKOBBIM
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBaHne KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayabHbIE MOHATHS 00 OPraHUYECKUX BEUIECTBaX KakK O COCIMHEHUSX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHble HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
NPOAYKTHl UX mepepaboTku (OE€H3MH), UX POJb B OBITY WU IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU Ba)KHBIX BEILIECTBAX: )KHUpax, OelKax, yrieBogax — U ux
poJiM B JKM3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCIMHEHUN.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IOJIyYCHHE H
npumenenune. CoenuHeHHs KpeMHus B mpupoge. OOmue mpenctaBieHus 00
okcusie kpemuust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOJIb30BAaHUE B
ObITYy, B IIPOMBILUICHHOCTU. Ba)kHeWIlMe CTpOUTENbHbIE MaTEepHaIbl: KepaMUKa,



CTEKJIO, IIEMEHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIL30BAHMUS
CTPOUTEIBHBIX MATEPHAIIOB B MOBCETHEBHOMN KU3HU.

Xumuueckuii IKcnepumenm:

U3ydeHue 00pa30B HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOCHUE MPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpa)XKaromme (PU3NUecKrue M XUMHYECKHE CBONCTBA
TaJOr€HOB M WX COEJIMHEHHH (BO3MOXKHO HCIIOIb30BAHUE BHUAEOMATEPUAJIOB),
O3HAKOMJIEHHE C 00pa3llaMu XJIOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl M €€  COeAUHEHUSIMU  (BO3BMOXHO  HCIOJb30BaHHE
BUJICOMATEPHUAIOB), HAaOIIOICHNE Tpoliecca OOYIIMBaHUs caxapa o JeHCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3Y4Y€HUE XHMHYECKHX CBOMCTB
pa30aBIEHHOIN CEPHOM KUCIOTHI, MPOBEAECHUE KAUECTBEHHON peaklMK Ha Cyab(dar-
MOH U HaOJIoOJeHHE MpHU3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoiicTBaMM a3oTa, (ochopa W UX coelWHEHUN (BO3MOXKHO HCIOJIB30BAHUE
BHJICOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEeHUH, MOJyYeHUE,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHakKa, IPOBEJACHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U M3ydeHHe NMPHU3HAKOB
UX MPOTEKAHHUsI, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOU KHCIIOTHI C MEJIBIO
(BO3MOXHO HCITOJIB30BAaHNE BHJIEOMATEPHUAIIOB), U3y4eHHUe MoeJIen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCcOpOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM MPOTHBOrasa, MoJIy4eHHe, COOMpaHue, paclio3HaBaHUE U U3Y4YECHHE
CBOMCTB YTJIEKMCIIOTO ra3a, MPOBEACHUE KAYECTBEHHBIX PEAKIMI Ha KapOOHAT U
CWIMKAT-UOHBl M W3yYEHHE IIPU3HAKOB MX IMPOTEKAaHUs, O3HAKOMJICHHE C
NPOAYKUMEH CHUJIMKATHOM MPOMBILUIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a7a4 1o teMe «BaxkHelnme HeMeTaJUIbl U UX COEINHEHU.

MeTtasiibl U MX COCAUHEHUSA

OO11ast XapakTepUCTUKA XUMHUECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux mnosiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U
MenneneeBa u cTpoeHus: aToMoB. CTpOEHHE MeETaUIOB. MeTtamndeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  DJIEKTPOXUMUYECKHH  pAl
HaMpsHKeHUN MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
criocoObl mosydeHus MeTayioB. lloHATHE O KOPpPO3MHM METAIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMN,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHX
anemenToB /. M. MenzaeneeBa, CTpoeHHE MX aTOMOB, HaXOXKICHHE B IPUPOLIE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U



TUJIPOKCUABl HaTpus W Kanuda. l[IpuMeHeHne 1IeIoYHBIX METALUIOB M HUX
COCIUHCHUM.

[[lenoyHno3emenbHbIE METAUIbI MarHMid M KaJbLMH: IIOJIOXKCHHE B
[Tepuomuueckon cucreMe xumudeckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJeHUE B Npupoae. PU3nUecCKue 1 XMMUUECKUE CBOMCTBA MarHus
U Kanblus. Baxueliue coequHEHUS Kalblusg (OKCHJA, THUIPOKCUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJroMUHUN: TIoJ10keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE atoma, HaxXOXAeHWE B mpupoae. Dusnueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA M THIPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JEMEHTOB /1.
. MengeneeBa, CTpoeHHE aToma, HaxOXJIeHUE B mnpupoae. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conu xkenesa (11) u xenesa
(IIT), ux cocras, CBOICTBA U MOJTYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3UUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YyJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOYKHO
WCIIOJIB30BaHNE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJb30BaHUE BHICOMATEPHUANIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MTPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA MOHBI: MAarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(I1) u xene3a (III), meau (1), HaGrOAEHUE M OMUCAHUE TPOIECCOB OKPAITMBAHMS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kajiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB TMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a7a4 10 Teme «BaxkHeumue
METaJlJIbl U UX COCAMHCHUS.

XuMHA M OKPYKAIOLIAA Cpeaa

BemectBa u Marepuasnibl B IOBCEIHEBHOM KHU3HM YEJIOBEKA. be3ormacHoe
WCIIOJIB30BaHUE BEILECTB M XMMHMUYECKUX peakiuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 05KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKAroUel cpeapl (MpeleibHasl IO0MyCcTUMAast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMuu B pemieHnn 3K0JIOTHYECKUX
npoOJieM.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHabl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaIMeTHBIX CBsI3€d NMpH H3YYeHHMM XUMHHM B 9 Kiacce
OCYILECTBIISICTCS 4epe3 HCIOJIb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IHKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4dHbINM (DakT, rumoTesa, 3aKoH,
TEOpWsl, aHallu3, CHHTE3, KIacCH(PUKAIMs, TEePUOAUIHOCTh, HAOIIOICHUE,
HKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHUE, MOJIEb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzrka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOIbI, PaJUOAaKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKUI 3apsiji, MPOBOJHUKH,
MOJyIPOBOJHUKY, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, PACTBOPUMOCTbD, KpUCTAITNIECKAs
pemérka, CIulaBbl, (PU3MUYECKHE BEIMYMHBI, €IUHULBI W3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
M0JIC3HbIE HCKOTIaeMble, TOILIIUBO, BOJIHbIE pecypchl.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMA POCCUUCKUMU
COILIMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATBIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CHOCOOCTBYIOT IIpolieccam
CaMOMO3HaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI 00YUYaIOIIUXCS.

JInyHOCTHBIE  pe3yabTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBaTbCS ~CHUCTEMOM TMO3UTHBHBIX ILIEHHOCTHBIX OPUEHTAlUN W
pacIlMpEeHnE OMbITa AEATEIbHOCTA Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTprmoTH4YeCcKOro BOCIUTAHUSA:

IIEHHOCTHOT'O OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACIEIUI0, TOHMMAaHUS 3HAYCHUS XUMHUUYECKOM HAayKu B >KU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEpPHOUM HWH(pOpMaIMeil o
MEPENOBbIX JOCTUKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) rpaskIaHCKOr0 BOCIIMTAHMS:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Y4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JIEATEIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOUM MAEATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIbHBIX 3aJay, BBINOJHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHIO
W B3aWMOIIOMOINIM B TIPOIlECCE€ OTOW Yy4eOHOM JeATeTbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TOBEJECHHWE M TIOCTYNMKU CBOUX TOBApHUIIEH C TO3UIUHU
HPABCTBEHHBIX U MPABOBLIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHUPOBO33PEHYECKHUE TPEJICTABICHUSI O BEIIECTBE M XUMHUYECKOW pEakilvH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAyKH U COCTABIISIONIUE
OCHOBY JIJI1 TIOHUMAHMS CYIIHOCTH HAYyYHOW KapTHHBI MHUpa, NpPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS TPUPOJIbI, B3aUMOCBS3SIX YEJIIOBEKa C
MIPUPOJHOM CPEJIOH, O POJIM XUMHUHU B IO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATENbHBIE MOTHUBBI, HAIIPABJICHHbIC HA MOJIyYEHHUE HOBBIX 3HAHUU MO
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJFOMAeMBIX TPOIECCOB W SIBIICHUH,
MO3HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATENbCKOW KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CpEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpeC K OOYyYCHHMIO M TO3HAHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMOOOpa3OBaHMIO, MPOEKTHOM U  HMCCIEI0BATEIbCKON
NeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmupoBaHus KyJbTYPbl 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBbIM 00pa3 KU3HU, OCO3HAHUE MOCIEICTBUA U
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOMIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U PEabHOMN KU3HU;

S) TpPyA0OBOro BOCIIUTAHUS:

MHTEpEC K MPAKTUUYECKOMY U3yUYEHHUIO0 TTpodeccuil u TpyJia pa3IuyHOro poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHHS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJTILHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHON NeITEIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalITUPOBATHCS B TPOQPECCHOHATLHOM Cpejie;

6) PK0JIOTrHYECKOro0 BOCIIMTAHMS:

HKOJIOTHYECKH 11€JIECO00pa3HOE OTHOIICHWE K MPUPOJIE KaK HMCTOYHUKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUSI, IOHUMAaHUE LIEHHOCTH 3JI0POBOTO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
MpaBuJI 0€30MacHOTO MOBEICHUSI IPU padOTE C BEIIECTBAMHU, a TAKKE B CUTYaIIUSX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, TOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelieHus 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH MPUPOJIHONU CPElOou, ISl IOBBIICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJBTYpbl, OCO3HAHHMS TJIOOAJIBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIILHOM,
KOMMYHUKATUBHOM U COLMAJILHON ITPAKTHKE.

METAINIPEAJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeAMETHBIX pE3yJbTaTOB BBIACIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAYyYHbIE TOHATUS (3aKOH, TEOpHs,
MPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYCOHBIX TMPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (HOPMHUPOBATH 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 YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble Jiornueckue JaeiicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMN: PACKPBIBATh CMBICT XUMHUYECKUX MOHSATHH (BBIACISATH UX XapaKTEPHbIC
MIPU3HAKK, yCTaHABJIMBATh B3aUMOCBS3b C JIPYTMMHU IOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJI1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SBJICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUM JJIsl KJIACCU(PUKAIIMU XUMHUYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHUS,
CTPOUTH JIOTUUECKHUE pacCyXIeHUs (MHIYKTHUBHBIC, JCTYKTUBHBIC, 10 aHAJIOTHH),
JIenaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TIPOIECCEe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIUYECKHE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHbBIE TTPEACTaBICHUS —
XUMHUYCCKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHUYecKas (opMmylia W YpaBHCHHUE
XUMHYECKON pPeaklM — MPH PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTepU30BaTh CYIIECTBEHHbBIC
MPU3HAKUA U3y4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBISBJIAT,  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaE€MbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciieoBarTe/IbCKHe JeiiCTBUS:

YMEHHUE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAaueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKkKe B KayeCTBE OCHOBBI MJisi (POPMHUPOBAHUS THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

NPUOOPETEHUE OIBITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEeHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €0 pPe3yibTar, GopMyIUpoBaTh 000OIIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c nundopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOJy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWBATH MPOTUBOPEUYHBYIO W
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3Iu4Hble METOABI M 3alpPOCHl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITTOJHEHUS
y4eOHBIX W MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTHUBHOT'O MCIIOJIb30BAHMS PA3JINYHBIX [IOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d  HECJIOKHBIMU CXEMaMH, JrharpaMmamy,
Ipyrumu popmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AaHAIM3UPOBATh B Ipouecce YydyeOHOHl u
UCCIIEIOBATENbCKON NI€ATEIbHOCTH MH(POPMAIUIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPYKAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/JaBaTb BONPOCH (B XOA€ Juanora M (WJId) TUCKYCCHM) IO
CyLIECTBY  OOCYXJaeMOl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHHSI IPEJI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYECHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JEATEIPHOCTH B YCTHBIX W NIMCBMEHHBIX TEKCTaX; JeJIaTh MPE3CHTALUIO
pe3yJbTaTOB BBHIMOJIHEHHUS] XUMUYECKOTO 3KCIEpUMEHTa (1ab0paTOpHOro OIbITa,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

YMEHUs Y4E€OHOTro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
NIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENIBHOCTH P PELIECHUU
BO3HUKAIOIIKMX MPOOJEeM Ha OCHOBE yuéTa OOLIMX HMHTEPECOB W COTJIACOBAHUS
no3uiuil (00cyXeHuss, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpENCICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHE).

PerynsiTuBHBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSITENIbHO OMNPENEATh LEIN JAESITEIBHOCTH, IUIAHUPOBATh,
OCYUIIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOMpaTh Harbonee 3pPeKTUBHBIE CITOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 33/a4, CaMOCTOSITEIbHO COCTAaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  aNTOPUTM JEWCTBUW NPHU BBINOJHEHUU 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJIYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIB30BATh M aHAIIM3UPOBATH KOHTEKCTHI, IPEAJIaracMble B YCIOBUU 33JaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeAMETHBIX pPeE3yabTaTOB IO OCBOCHHUIO 0053aTE€IbHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJICJISIIOT: OCBOEHHBIE OOYYarOIIMMUCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOObI



NEUCTBUN, crmenupuiecKkue JUisi TpPeAMETHOW obnact  «XUMHS», BUIBI
JEATCIbHOCTH 1O  TOJYYEHHI0O HOBOTO 3HAHUS, €ro  HWHTEpIpETalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIy oOydenus B 8 kiacce npeiMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSl YMEHUI:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKyJa,
XUMHUUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAS U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUH, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTA4, OCHOBaHHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHCIICHUS, XUMHYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUSA, PEAKIMU 3aMEUICHUs, peaKuuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A((EKT peakiinu,
AIpO aTOMa, JJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PAIUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBsA3b, MOH, KATMOH, aHUOH, PACTBOP, MaccoBasi JOJis BEIIECTBA
(mporieHTHAsI KOHIIEHTpAIHsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKUX TMOHITUH H
MPUMEHSITH ITU TIOHSTUS MPU OMUCAHUU BELIESCTB U UX MPEBPAIICHUH;

e HCIOJIb30BaTh XUMHUYECKYH) CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEIIECCTB U YPABHEHUN XMMHUUYECKUX PEAKIINH;

e ONpENENsATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTENIEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHas M HOHHAas) B
HEOPTaHUYECKUX COCANHEHUSX;

e packpbiBaThb cMbIcH I[lepuomnueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJANYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoil cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONHUCHIBATH W XapakTepuszoBaTh TabmuuHyto Qopmy Ileprogudeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3ju4aTh TMOHATHUS «TJIaBHAs
noarpynmna (A-rpynmna)» u «mnodoyHas noarpymnmna (b-rpynmna)», manbsie u
OOJbIIE TIEPHOJBI, COOTHOCUTH OOO3HAYEHHUS, KOTOPHhIC HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHnnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee YrcCiIo dJIEKTPOHOB
U pacTpeeiCHUE UX 0 JIEKTPOHHBIM CIIOSIM);

KJacCU(DUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTaBy YYACTBYIOIIMX B PEAKIHH
BEILIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPXKAAs OMMCAHUE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUH COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

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

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJIAPHYIO W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 1o ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON NEATCILHOCTH — aHAJH3
U CHUHTE3, CpaBHEHHE, 0000IIEeHHE, CHCTEMAaTU3alluIo, Kiaccu(uKaluio,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — JJIsi U3y4YeHHUs CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMi, EeCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAaHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeIOBaTh  NpaBWJIaM  TOJIb30BAHUA  XHUMHYECKOM  TMOCYI0M U
7abopaTOpHBIM  000pYJIOBaHHWEM, a TaKXKe TMpaBUiiaM OOpalleHUus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU 10 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TOIYYEHUI0O U COOMPaHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCJIOPOJA), MPUTOTOBJICHUIO
PAaCTBOPOB C ONPEAECIEHHON MaCcCOBOM JI0JIEM PaCTBOPEHHOTO BEIECTBA,
IJIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB MICIOYECH U KHUCIOT C MIOMOIIBIO HHIUKATOPOB
(;rakmyc, dheHondraient, METUIIOPAHXK U JIPYTHUE).

K xoHiy o0yuenus B 9 kjiacce npeaMeTHbIe pe3yJbTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICI OCHOBHBIX XUMHYECKUX IOHATHUH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTMOH, aHHWOH, NIPOCTOE BEUIECTBO,
CJI0’KHOE BEIIECTBO, BAJICHTHOCTb, J3JIEKTPOOTPULATEIILHOCTD, CTEIICHb
OKHCIICHUS, XUMHUECKas PeaKlMsi, XUMUYeCKasi CBSI3b, TEIIOBOU 3PdeKT
peakiuu, MOJb, MOJSIpHBIM  00BEM,  PAacTBOp,  AJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, JAIEKTPOJMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTauu3aTop, XHMHUYECKOE€ paBHOBecHe, OOpaTUMble W



HEOOpaTUMbIE PEaKIMH, OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHME U  BOCCTaHOBJIICHUE,
AUTOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3h (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIAaBbl, CKOPOCTb XHUMHUYECKOW peakUuu, MPEeAeiIbHO IOMyCTUMAas
xoHuenTpaus [1/IK Bemecrsa;

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

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX Pa3IUYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpEeNEIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnaMm, BHUJI XUMHUYECKOU
CBS3M (KOBAJCHTHAs, WOHHAs, METAJUIMYECKas) B HEOPTraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BELIECTBA;

packpbiBaTh cMbIci llepuomndeckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIUCHIBAaTh W XapaKTepHU30BaTh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX AJIEMEHTOB:
pasznuyaTh MOHATUSA «rjaBHasg noArpynmna (A-rpynma)y U «modooyHas
noarpymnmna (b-rpymnma)», manbie u OONbIIME TMEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCA B IEPUOJUYECKOM Tabiuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsa sjapa, OOIIee YHUCIO DJJICKTPOHOB U
pacrpefielieHue HX MO0 DJJICKTPOHHBIM CJ0sIM), OOBSICHATH OOIIue
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUI B
npejenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYHI C YUYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPTraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEIIECTB, MO TEIIOBOMY 3(PQEKTy, MO U3MEHEHHUIO CTETICHEH OKHCIICHUS
XHMHYECKUX IJICMEHTOB);

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

COCTaBIIAITh YPABHEHUS BJEKTPOJIUTUYECKOM IHUCCOLMAIMU  KHUCIOT,
1IEJIOYEUN U COJIEH, TTOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIMN HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMHU PA3IMYHBIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUN
MOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajaHca 3THX PeaKiuid;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEJIbHYIO MOJICKYJIPHYIO U MOJIIPHYIO MAaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »dJIeMEeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7a00paTOpHBIM  00OpYIOBAaHMEM, a TaKXKe IMpaBWia OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMHU 110 BBIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TONYYCHUI0O WU COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YTJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
pPa3IUYHBIX BEIECTB: PACIIO3HABATH OMBITHBIM IMyTEM XJIOPUI-, OpOMUJI-,
uonua-, kKapoonar-, ¢docdar-, cuiamkar-, cyiabdar-, TUAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHNE B
BOJHBIX PacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIbHON JEATEIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTH3aIluI0, BBISBICHUE
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I U3y4YEHHUS CBOWCTB BEIICCTB U
XUMUYECKAX pEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIICPUMEHT (peanbHBIA H
MBICJICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIACC
KoauyecTBO 9acoB
Ne HaumeHoBaHue pa3jiesioB u duekTpoHHbIE (L (pPOBbLIE)
KoHnTpoJbHbIe IIpakTH4eckue
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
Pa3nen 1. [lepBoHayaibHble XUMUYECKHE OHATHS
Xumust — BakHasg 00J1acThb

11 €CTCCTBO3HAHUS U 5 ’ bubnuoreka [{OK

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

yeoBeKa

12 BertectBa 1 xumudeckue 15 | bubnunoreka LIOK

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

Uroro no pazneny 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

’ H COJISIX https://m.edsoo.ru/7f41837¢
53 Boga. PactBopsl. [Tonsitue 06 5 | | but6mmorekxa [IOK

' 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

Paszgea 3. [lepuoanueckuii 3axoH u [lepuogudeckas cucrema xummuueckux 3jaemMenToB /. U. MenaeneeBa. CTpoeHune aToMOB.
Xumuyeckas cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIHT



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
Mennene-eBa. CTpoeHue atoma

2| o 8

https://m.edsoo.ru/7f41837¢
BOCCTAHOBHUTEJIbHBIC PEAKIINH
Hroro no pazgeny 15 bubmorexa [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. BenmecTBO 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 3 bubnnorexa [JOK
) peakuuii https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAST JUCCOLIMAIIUS. 10 | | bubmmoreka [JOK
’ XHUMHUYECKUE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazgeny 18
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 bubmmorexa [TOK
) PyHet. +-¢p https://m.edsoo.ru/7f41a636
COCTMHECHUS
OO01mas XxapakTepUCTHKA XUMUYIECKUX
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 anemeHToB IVA-rpynmnsl. Yriaepon u 8 1 2 Bubnmorexa [IOK
’ . PYHIIEL POt https://m.edsoo.ru/7f41a636
KPEMHHM U UX COCTUHEHUS
Wroro no pazueny 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 UX CO€AUHEHU A

. bu6nmoreka [IOK
3.1 Obmpe croficTsa MeTaNIOB 4 https://m.edsoo.ru/7f41a636
. bubnuorexa [IOK
3.2 Baxueime MetTamisl 1 UX COSIUHEHUS 15 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 19
Pasnen 4. Xumus u okpyxamomas cpeaa
4.1 B epHalIbl B )KU3HH YeJIOBEKA 3 bubmorexa HOK
’ CHICCTBA M MaTep https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
P 3 bubmuoreka [{OK
C3CPBHOC BpEMA https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68



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

Yuurenn: [lonomapepa SAna BuktopoBHa
Kaace: 8 A

Mpeamer: Xumus

YMK: (I'abpuensn O.C., Octpoymos W.I'., Cnagkos C.A. Xumus 8 kiacc. M.: IIpocseuienue, 2023.)

3amuianupoBaHo: 68 4yacoB, B TOM YHUCIIE 3 yaca pe3epBHOE BpeMs

IToypouHoe IuIaHUPOBaAHME

Koan4yecTBo 4acoB

Ne darTa usyyenus
Tema ypoka Jara nzydyeHnus
n/a B Kontpoabsubie  IIpakTuueckue no gakry
cero
padoThbI padoThI
| [Ipenmer xumun. Poiap XuMuu B )KU3HU | 0 0
yenoBeKka. Tena u BemecTna
2 [ToHsiTHE O METOAAX TO3HAHUS B XUMHUH 1 0 0
[TpakTuueckas pabora Ne 1 «IIpaBuna paGoTbl
3 B J1a0OpaTopuu 1 MpuéMbl 00paleHus ¢ 1 0 1
J1a00paTOPHBIM 000PYIOBAHUEM)
4 Uucteie BemecTBa 1 cMecH. CriocoObl 1 0 0
pazaeneHus cMecen
[IpakTuyeckas padora Ne 2 «Pa3nenenue
5 cMmecelt (Ha mpuMepe OYMCTKU MOBAPEHHOM 1 0 1

COJIN)»




ATOMBEI 1 MOJICKYJIbL

XUMUYECKHUE ITIEMEHTbI. 3HAKU (CUMBOJIBI)
XUMHUYECKHUX 3JIEMEHTOB

IIpocTsle U CIOXKHBIE BEIECTBA

10

ATOMHO-MOJIEKYJIIPHOE YUEHHUE

3aKOH MOCTOSIHCTBA COCTaBa BELIECTB.
Xumunyeckas popmyina. BaneHTHOCTh aTOMOB
XUMHUYECKHUX 3JIEMEHTOB

11

OTHoCuTENbHAs aTOMHAs Macca.
OTtHocuTeNnbHAsI MOJIEKYJISIpHAst Macca

12

13

14

MaccoBast 10711 XUMHYECKOT'0 DJIEMEHTa B
COCINHCHNU

Komuuecto BelrecTra. Mok, MOJIHpHaSI
mMacca

dusnueckue U XUMUYSCKUE SIBICHUS.
XuMuYecKasi peakius

15

[Ipu3Haku u ycIoBUS IPOTEKAHUS
XUMHYECKUX PEAKIUN

16

3aKOH COXpaHEHHUsI MaCChl BELIECTB.
XUMHYECKUE YPABHEHUS




17

18

Boruncnenus konu4yecTBa, Macchl BellecTBa
10 YPaBHEHUSIM XUMUYECKUX PeaKIuil

Knaccudukanmsi XuMHUUeCKUX peaKInid
(coemuHeHUs, pa3IOKCHHS, 3aMEIICHUS,
oOMeHa)

19

20

M. B. JIoMOHOCOB — y4Y€HBIN-
sHImKIoneauct. O0o0enne u
cUCTEMAaTH3alNsI 3HAHUN

KonTponbnas pabora Nel mo teme
«BemiecTBa U XUMUYECKHE PEAKLIUM

21

22

Bozmyx — cmech razos. Coctas Bo3ayxa.
Kucmopos — 3j1eMeHT M MPOCTOE BEIIECTRO.
O30H

dusznyeckre U XUMHUYECKHE CBOMCTBA
KHcJopoaa (peaKI_II/II/I OKHCJICHHUA, T OpeHI/Ie).
[TousiTue 00 OKCHJax

23

CriocoOsI MoTy4eHus KHCI0poia B
1a00paTOPUH U MTPOMBIIIIICHHOCTH.
[Tpumenenue kucmopoaa

24

TennoBoii 3 PeKT XMMUIECKOI peaKIuu,
MOHATUC O TCPMOXUMHUYCCKOM YPAaBHCHUMU,
9K30- ¥ SHJOTEPMHUYECKHUX PEaAKIIHSIX




25

TomuBo (HedTh, yroib U METaH).
3arpsi3HEHHE BO3]lyXa, CIOCOOBI €ro
MPEOTBPAICHHS

26

27

28

[IpakTrueckas padota Ne 3 o Teme
«ITonyuenue u cobupanme KUCiIopoa,
WU3YyYEHHUE €r0 CBOMCTB)

Bonopoa — 3neMeHT U MpoCcToe BELIECTBO.
Haxoxnaenue B mpupose

Ouznyeckue U XMMHUYECKHE CBONCTBA
Bojopoaa. [IpumMenenne Bogopoaa

29

TloHsATHE O KHCIIOTAX U COJSIX

30

31

CrniocoOblI nostydeHus BOAOpoa B
naboparopuu

[IpakTuyeckas padora Ne 4 o Teme
«[Tomyuenue u cobupanue BoopoJa,
U3Y4YEHHE €r0 CBOMCTBY

32

Mosmsipabiii 00b€M Tra30B. 3aK0H ABOTaIPO

33

Brruncienusa 00béMa, KOJIMYECTBA BEIECTBA
ra3a 1o ero U3BeCTHOMY KOJIMYECTBY
BEIIIECTBA W 00BEMY

34

Brruncnenus 00bEMOB Ta30B MO ypaBHEHUIO
peaKkiy Ha OCHOBE 3aKOHA 00bEMHBIX




OTHOIIIEHUH ra30B

35 dusnueckre 1 XUMHUYECKUE CBOMCTBA BOJIBI

36 CocraB ocHoBanuii. [lonstue 06
MHUKATOpax
Bona xak pacrBopurens. HacslmeHnnsie u

37 HEHACBIICHHBIE pacTBOPBI. MaccoBas 10
BELIECTBA B paCTBOPE
[IpakTuueckas pad6ora Ne 5 mo Teme

38 «IIpuroroBiieHHE PACTBOPOB C OIPEAEIEHHON
MacCOBOM J0JI€ paCTBOPEHHOTO BELLIECTBA

39 KonTponbnas padora Ne2 no teme
«Kucnopoa. Bonopoa. Bona»

40 Okcupl: cocTaB, KJIacCUpUKaIus,
HOMEHKJIAaTypa
[losnydyeHne u XUMHYECKUE CBONCTBA

41 KHUCJIOTHBIX, OCHOBHBIX 1 aM()OTEPHBIX
OKCHJIOB

4 OcHoBaHusI: coCTaB, Ki1accuuKaIus,
HOMEHKJIaTypa

43 ITonyyenue u XMMHUYECKUE CBOMCTBA

OCHOBaHUH




44

45

Kucnotsr: cocras, kimaccudukanms,
HOMEHKJIaTypa

HOJ’Iy‘IeHI/IC 1 XMMHYECKHE CBOMCTBA KUCJIOT

46

Comnu (cpemHue): HOMEHKIATypa, CoCOObI

IMOJIYYCHU A, XUMHUYCCKUC CBOMCTBaA

47

[IpakTuueckas padora Ne 6. Pemenue
AKCIICPUMEHTAIIbHBIX 33724 110 TEME
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX
Ocoennuenuiin0

48

I'enernueckas cBsA3p MEXKy Kilaccamu
HEOPraHWYECKUX COCIMHEHUN

49

50

O000I1IIEHNE U CUCTEMATHU3AIINS 3SHAHUH

KonTponbnas padorta Ne3 no teme
"OCHOBHBIE KJIacChl HEOPTAHUYECKUX
COEMHEHUI"

51

HepBBIe IOIIBITKH KHaCCI/I(I)I/IKaI_II/II/I

XUMHUYECKHX 2JIeMeHTOB. IloHsgaTHE 0O rpymmnax

CXOOHBIX 3JIEMCHTOB

52

[Tepuonnueckuii 3akoH u [leprnonnueckas
chcTeMa XUMHUYeCKuX anemMenToB /. 1.
Menneneena




53

54

[lepuozpl, TpyMIIbI, MOATPYIIIIBI

Ctpoenue atomoB. CocTaB aTOMHBIX sIJIEP.
M3oTonbl

55

56

CtpoeHue 3JIeKTPOHHBIX 000JI0Y€K aTOMOB
aneMeHToB [lepuoanyeckoii cucremst . M.
MenpeneeBa

XapakTepucTUKa XUMUYECKOTO 3JIEMEHTA 110
ero noJjioxkeHuto B [lepuoanueckoil cucreme
. . MenneneeBa

57

58

59

3nauenue llepnonnueckoro 3akoHa s
pa3BuTHUA HayKu U npaktuku. /. 1.
MenaeneeB — y4€HBIN, IEJArOT U
rpaxa1aHuH

3J'IeKTp00TpI/II_IaTCJ'II>HOCTL aTOMOB
XUMHUYCCKUX 3JICMCHTOB

HMonHasg xuMuueckas CBI3b

60

KoBanenTHas IoJIApHasA XUMHUYCECKas CBA3b

61

62

KoBanenTHas HEIMOJIsIpHad XUMHUYCCKaA CBA3b

CreneHb OKUCIICHUSA

63

OKMCIINTEIIFHO-BOCCTAHOBUTEIbHEIC pcakuuu




64 OKHUCINUTEIIN U BOCCTAHOBUTEIN 1

65 KontponbHas padota Ne4 o teme |
«CtpoeHne aroma. XUMHUYECKAsI CBSA3h

66 PesepBHeIil ypok. O000IICHHE 1 |
cucTeMaTu3alus 3HaHui

67 PesepBHeIil ypok. O000IICHHE 1 |
CHCTEMAaTHU3alUs 3HAHUH

68 PesepBHrlil ypok. O60011eHNE U |
CHCTEMAaTHU3alUs 3HAHUH

OBHIEE KOJIMYECTBO YACOB I10O 68

[TPOT'PAMME




HO)’pO‘lHOC IJIAHUPOBAHUE

Yuurenn: [lonomapepa SAna BuktopoBHa

Kuaacc: 9b

Mpeamer: Xumus

YMK: (Ky3uenosa H.E., TutoBa 1.M., I'apa H.H. Xumus 9 knacc. M.: [Ipocsemenne, 2022.)
3amuianupoBaHo: 68 4yacoB, B TOM YHUCIIE 3 yaca pe3epBHOE BpeMs

N KounuecTBo yacos Jara
11/; Tema ypoka Beero Konrpoabnsie  Ilpakruyeckue  HM3YYEHHS 0 JlaTta u3ydeHHs
padoThI padoThI TUIaHY no (akry
[Iepnonnueckuit 3akoH. Ilepnonnueckas
1 cHucTeMa XMMU4YecKux annemeHToB /1. U. 1 0 0
Menneneesa
) 3aKOHOMEPHOCTH B U3MEHEHUHU CBONCTB | 0 0
XUMHUYECKUX DJIEMEHTOB MEPBHIX TPEX MEPUOIOB
3 Krnaccudukanus 1 HOMEHKIATypa ] 0 0

HCOPTraHNYCCKUX BCIICCTB

Buapl XuMHUecKOU CBA3U U TUIBI
KPUCTAJUIMYECKUX PELIETOK

Kontponbras padota Nel o reme «IloBTOpenue
5 1 yrayOneHre 3HaHU OCHOBHBIX Pa3/iesioB 1 1 0
Kypca 8 kiacca»

Krnaccudukanus XuMHYECKUX pPEeaKIUii 1o
Pa3IMYHBIM TPU3HAKAM

7 [ToHsTHE O CKOPOCTH XUMHUECKOH pPEaKLINH. 1 0 0




IloHsiTHE O TOMOTE€HHBIX U T€TEPOrcHHbBIX
peaKknusax

ITonsTHe 0 XMMHUECKOM paBHOBecHH. DAKTOPHI,

8 BIIMAIOIINE HA CKOPOCTh XMMUYECKOMN pEeaKkIuu U 1 0 0
10JIO)KEHNE XUMHUYECKOTO PaBHOBECHS

9 Teopust PIEKTPOTUTHYECKON AUCCOIUALIUH. 1 0 0

10 CunpHbIe U cllabble JIEKTPOIIUTHI 1 0 0

11 HonHble ypaBHEHUS peakLuii 1 0 0

12 HoHHble ypaBHEHHUS peakuil 1 0 0
XHUMHUYECKUE CBOMCTBA KUCIOT U OCHOBAaHUI B

13 CBETE MpeACTaBIECHUN 00 3JIEKTPOIUTHUECKOM 1 0 0
JUCCOLIMAIIUHI
XHUMUYECKUE CBOKCTBA COJIEN B CBETE

14 MIpeICTaBICHUI 00 IEKTPOIUTUYECKON 1 0 0
JUCCOLIUAIIUN

15 ITonsTe o ruaponuse conen 1 0 0

16 O06001eHre U cucTeMaTu3alys 3HaHU! 1 0 0

7 IIpakTuyeckas padora Ne 1. «Pemenue ] 0 |
9KCIIEPUMEHTAJIBHBIX 3a1a4»
KonTponbnas padorta Ne2 o teme

18 «DJIEKTPOIUTHYECKAS TUCCOLIMALINSL. 1 1 0
XHWMHYECKUE PEAKIIUU B PACTBOPAX)»

19 OO6mrast XxapaKTeprUCTHKA TajJOTeHOB. : 0 0
XHUMHUYECKUE CBOMCTBA HA MMPUMEPE XJI0pa

20 Xnoposojopoa. ConsiHast KUCIIOTa, XUMUYECKUE ] 0 0
CBOICTBA, OJIy4E€HUE, IPUMEHEHUE

21 [TpakTrueckas padota Ne 2 o Teme 1 0 1




«ITomydeHne CoITHOM KUCIOTHI, H3YYCHHE €€
CBOICTBY

22

Bbruncnenus no ypaBHEHUSIM XUMHUECKUX
peakuuil, eciiv OVH U3 PEarcHTOB JaH B
M30BITKE

23

24

OO61as xapakTepucTuka 3j1eMeHToB VIA-

TPYIIIIBI
ANIOTpOTIHBIE MOAU(UKAITUN CEPBHI.
Haxosxnenue cepsl 1 €€ COeTMHEHUN B IPUPOJIE.
XHWMHYECKHE CBOMCTBA CEPBI

25

CepoBonopoi, cTpocHHE, (U3HUECKUC U
XHUMHAYECKHE CBOWCTBA

26

27

28

Oxcupl cepbl. CepHast KUCIIOTa, GU3HYECKUE U
XUMHUYECKHUE CBOMCTBA, IPUMEHEHUE

XUMHUYECKHUE PEAKIUH, JIEKALUE B OCHOBE
MIPOMBIIIIJIEHHOTO CIIOCO0a MOTY4YeHHs CepHON
KHUCJIOThl. XUMHYECKOE 3arps3HEHUE
OKpY>Karollen cpelibl COEUHEHUSIMU CEPhI

Briuucnenune maccoBoil 1011 BeIX0Aa MPOAYKTA
peakuuu

29

OO6mras XxapakTeprucTUKa JIEMEHTOB V A-
rpynmbsl. A30T, paclpoCTpaHEHHE B IPUPOJIE,
¢bu3nUecKre U XUMHUYECKHEe CBOHCTBA

30

AMMUak, ero Gpu3nyecKue 1 XuMH4YeCcKHe
CBOMCTBA, OJIy4E€HUE U IPUMEHEHUE

31

[TpakTuyeckas padora Ne 3 o Teme
«IlonydyeHne aMMmuaKa, U3y4eHue €ro CBOMCTB)




32

A3oTHas KuCI0Ta, e€ GU3NIECKHUEe U XUMHUYECKUE
CBOICTBa

33

Hcnons30Banyre HUTPATOB U COJIEH aMMOHUS B
Ka4yecTBE MHUHEPAIbHBIX yI0OpEHUH.
XHWMHMYECKOE 3arps3HEHUE OKPYKAIOLIEH CPEIbl
COECIUHEHUSIMH a30Ta

34

35

36

dochop. Oxcun dpocdopa (V) u dpochopuas
KHCJI0Ta, (PU3NYECKHE U XUMHUECKUE CBOMCTBA,
MOJy4CHHE

Hcnonb3oBanue GochaToB B Ka4eCTBE
MUHEPAIBHBIX YI00pEHHiA. 3arps3HeHNe
MIPUPOJIHOM cpenbl hocdaTamu

VYraepon, pacipocTpaHeHUE B TPUPO/IE,
¢dusnvecKre 1 XUMHUYECKHE CBOMCTBA

37

Oxcuppl yriaepona, ux pusndeckue u
XUMHUYECKHE CBOMCTBA. DKOJIOTHYECKUE
pobJIeMbl, CBA3aHHBIE ¢ OKcUIoM yriepoaa (IV)

38

39

VYronpHas KUCIIOTa U €€ COIU
[Tpaktuyeckas padora Ne 4 o teme "[lonydenue

yriekucioro raza. KauectBeHHas peakuus Ha
kapOoHat-uoH"

40

HepBOHaqaﬂLHBIe MOHATHA 00 OpTraHUYCCKUX
BCIICCTBAX KaK O COCAMHCHUAX YIJICpoJda

41

Kpemuuii u ero coeguHeHus

42

[TpakTuyeckas pabora Ne 5. Pemenue
AKCIEPUMEHTAIBHBIX 337a4 [0 TEME
«Baxuelinine HeMeTaUIbl U UX COCIUHEHUS




43

Kontponbnas padota Ne3 o teme «BakHelme
HEMETAJIJIbl U UX COCIMHEHUS

44

OO01mmas XxapakTepruCcTHKa XUMUIECKIX AJIIEMEHTOB
— MeTauIoB. MeTtannndeckas CBI3b U
MeTaJUTMYecKasi KpUCTAIMUeCKas peméTKa.
dusnyeckre CBOHCTBA METAIOB

45

46

47

XHWMHYECKUE CBOMCTBA METAJLIIOB.
DNEKTPOXUMHUECKUN Psiji HAPsLKEHUN
METaJUIOB

O6mue cnocoObl monydeHus: MmetamuioB. CIiiaBbl.
Boruncnenus no ypaBHEHUSIM XUMHUECKUX
peakIuii, eclii OJIMH U3 PEareéHTOB COJICPKUT
puMecH

Ilonsatue o KOppO31UHu MCTAJIJIOB

48
49

[IemouHbIe METAIIIBI

OKCI/II[LI U TUAPOKCUJBI HATPHUA U KaJIUS

50

[I{enmouHO3eMeNbHBIC METAIIIBI — KAIBIIUN U
Maraui

51
52

Baxuelinne coeJMHEHNS KAJIbIUS

O0001IeHYE ¥ cucTeEMaTU3alus 3HAHUI

53

54

XKécTtkocTh BOJBI U CIOCOOBI €€ yCTpaHEHUS

[IpakTuyeckas padora Ne 6 o teme "YKécTkocTh
BOJIbI U METOBI €€ yCTpaHEeHUs"

55

AmroMusni

56

AMpoTepHbIe CBOICTBAa OKCHJIA M THIIPOKCUIA

57

Kemeso




Oxcupl, THAPOKCUIBI U cosn kene3a (1) u

58 1 0 0
xenesa (I1I)
[IpakTuyeckas padora Ne 7. Pemenue

59 AKCIEPUMEHTAIIbHBIX 33724 110 TEME 1 0 1
«BaxxHenme MeTajyIbl U UX COCUHEHUS
Boruncnenus no ypaBHEHUSIM XUMHUECKUX

60 peaKIui, eCiiu OJIUH U3 PEarcHTOB JIaH B | 0 0
M30BITKE W COJICPIKUT IPUMECH. BeraucieHus
MacCOBOM JOJTM BBIXO/IA MIPOIYKTA PEaKIIHH

61 O000111eHIE U CUCTEMATU3aIUs 3HAHUI 1 0 0

& Kontponbnas padota Ne4 o teme «Baxkueiiiume | | 0
METAJIJIbl U UX COETMHEHUS»

63 BemecTBa 1 MaTepuaisl B TOBCETHEBHOMN YKH3HU | 0 0
YeJoBeKa

64 XUMUYECKOE 3arpsI3HEHUE OKPYIKAIOLIEN Cpebl 1 0 0

65 Postb XuMuM B pEIICHUH YKOJIOTHUECKUX | 0 0
npobiem

66 PesepBHEIit ypoK. O6061ueHI/Ie u ) 0 0
CUCTeMAaTH3aIHsl 3HAHHUHA

67 PesepBHEIit ypoK. O6061ueHHe u ) 0 0
CUCTeMaTH3aIvsl 3HAaHUH

68 PesepBHBIit ypok. O6o6iueHI/Ie " : 0 0
CUCTeMAaTH3aIHsl 3HAHUH

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7

YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O TPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA




Xumus, 8 knacc:["abpuensu O.C., Octpoymon WU.I'., CnaakoB C.A. Xumus 8 kiacc. M.: [Ipocsemenue, 2023

Xumus, 9 knacc: Kysnenona H.E., TuroBa U.M., I'apa H.H. Xumus 9 knacc. M.: IIpocsemienue, 2022

METOIUYECKHUE MATEPHUAJIBI JJJISA YYUTEJIA
Xumus. 8 ki1.: KoHTposbHbIe U TpoBepoyHble padboThl K yueOHuKy O. C. ['abpuensna «Xumus. 8» / O. C. I'abpuensn, I1. H.
bepeskun, A. A. Ymakosa u zip. - M.: Jlpoda, 2007.

["a6puensn O.C., Octpoymon U.I'. Xumus. 9 knacc: Hactonpnas kaura yuurens. - M.: [Ipoda, 2004.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

https://uchi.ru/
https://www.yaklass.ru/

https://lib.myschool.edu.ru/


https://www.yaklass.ru/

