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INOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1O XWMHM Ha YpOBHE OCHOBHOTO 00mero o0Opa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yjbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOTPpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, IPEACTaBICHHBIX
B ®I'OC OOO, a Ttakxke Ha OCHOBE (enepanbHO paboueld MpOrpamMMel
BOCITUTAHUS U C YUETOM KOHIIEIIINHY MPENoaaBaHusl ya4eOHOTO mpeameTa « XuMUsH
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanum.

[Iporpamma 1o Xxumuu JaéT TpEACTaBICHHE O IEJAX, OOIIel cTpaTeruu
oOy4yeHUs, BOCHUTAHUS M Pa3BUTUS OOYYAIOUIUXCS CPEICTBAMHU y4EOHOTO
npeamera, yCTaHABIIMBAET o0s13aTeIbHOE MPEIMETHOE CoAEpKaHue,
MpeayCcMaTpPUBAET pPACIpENEeIeHUE €ro Mo KiaccaM U CTPYKTypUPOBaHUE IIO
pazaenaM M TeMaM IMpPOrpaMMbl IO XUMHH, OMNPEAEISIET KOJWYECTBEHHBIE H
Ka4eCTBEHHBIE XapaKTEPUCTUKH CoAEpKaHus, PEKOMEHIYyEMYIO
MOCJEA0BAaTEIbHOCTh  M3YYEHHUS] XHUMHUU C YYE€TOM MEXKIPEIMETHBIX U
BHYTPUIPEIMETHBIX  CBsI3€H, JIOTUKU Y4yeOHOro Tpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarolIuxcsi, OMNpPEAeSseT BO3MOXKHOCTH TIpeaAMeTa IS
peanuzainuu TpeOOBaHMI K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMU
pOrpaMMbl HA YPOBHE OCHOBHOTO OOIIET0 0Opa30BaHUsA, a TakKe TpeOOBaHUH K
pesynbTaTam oOy4eHHUs] XUMUHU Ha YPOBHE I€JIeil U3ydeHUs MpeaMeTa U OCHOBHBIX
BHUJIOB Yy4E€OHO-ITO3HABATEIbHONU JCSATEILHOCTH OOYYarolerocss Mo OCBOEHUIO
y4eOHOTr0 CO/IepKaHuUs.

3HaHWE XWMHH CIIYXKUT OCHOBOW Juisi (OPMHUPOBAHUS MHPOBO33PCHHUS
00y4Jaromierocsi, €ro MpeAcTaBICHU O MaTepUaIbHOM €JIMHCTBE MHPA, BAKHYIO
pOJIb UTPAOT (POpMHUPYEMbIe XMMHUEH MPEICTABICHUS O B3aUMOIIPEBPAIEHUIX
SHEPrUM U 00 DBOJIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
mpo0eM yCTOMYMBOTO PA3BUTHUSA YEIIOBEYECTBA — CHIPHEBOM, JYHEPTreTUUYECKOMH,
MUIIEBOM U 9KOJOTUYECKON O€30MacHOCTH, MPOOJIEM 3IpaBOOXPAHEHHUSI.

N3yuenue xumun:

CIOCOOCTBYET  pealu3alldd  BO3MOXKHOCTEH  NJii  caMOpa3BUTUA U
dbopMHupOBaHUS KYJIBTYPbI JIMYHOCTH, €€ 00111el 1 (QYHKIIMOHATHLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (pOpMUPOBAHHE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
oOy4Yarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  yueOHOW  JIeSTEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATEIIbCKUX YMEHUN, HEOOXOJUMBIX KakK B
MOBCEHEBHOM XKU3HU, TaK U B TPO(PECCHOHATLHOM NeITeTbHOCTH;

3HAKOMHUT €O CHEeIU(GUKONW HAYYHOTO MBIIIJICHUS, 3aKJIaJbIBAET OCHOBBI
[IEJIOCTHOTO B3MJISI/Ia HA €AUHCTBO MIPUPOIBI U YETOBEKA, ABJISIETCS OTBETCTBEHHBIM
ATarnoM B POPMHUPOBAHUHU €CTECTBEHHO-HAYUYHOU IPAaMOTHOCTH O0yYarOIIUXCS;



criocoOCTBYeT (hOPMHUPOBAHUIO IIECHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
Hay4YHbIM 3HAHUSIM, K IPUPOJE, K UEJIOBEKY, BHOCUT CBOM BKJIaJl B 3KOJIOTHMYECKOE
oOpa3zoBaHue 00yUYarOIIUXCS.

JlanHbie HampaBlieHWS B OOYYCHMHM XUMUU OOECTICUMBAIOTCS CIEU(PUKOI
colepKaHusl ~ y4eOHOTO  MpeaMeTa, KOTOpbIM  SBIAETCA  MEAaroruyecKu
aJlanTUPOBAHHBIM OTpakeHHEeM 0a30BOM HAYKH XMMUH Ha ONpPEACTIEHHOM dTare e¢
pPa3BUTHAL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIero o0pa3oBaHMsi OPUECHTUPOBAH HA
OCBOCHHME OOYYAIOIIMMHCS CHUCTEMBbI TMEPBOHAYAIBHBIX TOHSTHH XHMHH, OCHOB
HEOPraHUYECKOM XUMHM U HEKOTOPBIX OTACJIBHBIX 3HAYUMBIX IOHATUH
OPraHU4YeCKON XUMUH.

CtpykTypa coaepKaHus MPOrpaMMbl MO XUMUU c(hopMUpOBaHA Ha OCHOBE
CUCTEMHOr0 moaxoja K €€ u3ydyeHuro. ConepkaHue CKIaJbIBAETCS M3 CHCTEMBI
MOHATUN 0 XUMHYECKOM DJIEMEHTE M BEIIECTBE U CUCTEMBI TOHATUI O XMMUYECKOU
peakiuu. OO0€ OTH CHUCTEMBI CTPYKTYPHO OPTraHU30BaHbl MO MPUHLHUITY
MOCJIEI0BATEILHOTO PA3BUTHS 3HAHUM HAa OCHOBE TEOPETUUYECKUX IMPEICTABICHUI
Pa3HOr0 YpOBHSL:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HHUS KaK OCHOBBI BCET'O €CTECTBO3HAHUSI;

— Ilepuonnueckoro 3akona 1. . MeHneneeBa Kak OCHOBHOI'O 3aKOHA XMMUHU;

— YYEHHS O CTPOCHHH aTOMa U XUMUYECKOU CBSI3H;

— TpencTaBieHUH 00 DIIEKTPOIUTHUYECKOM JTUCCOIMAIIMM BEIIECTB B
pacTtBopax.

Teopernueckue 3HAHUS pacCMaTPUBAIOTCS HAa OCHOBE AMIMUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIIHBHO OT OJHOTO
YPOBHSI K JIpyromMy, BBITIOJNHSAS (YHKIIUU OOBSCHEHUS W TPOTHO3UPOBAHMS
CBOMCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUYECKOIO0 MPUMEHEHHUS U TOJTYUYCHUS
M3y4aeMbIX BEIECTB.

OcBoeHue mporpaMMbl IO XHUMHH  CIOCOOCTBYeT  (hOPMHUPOBAHUIO
MIPEJICTABJICHNUS O XUMMUYECKON COCTABIISAIOLICH HAYyYHOU KAPTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM NpHUPOAbI, LIEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO U
MeTOJaM MO3HaHUsI B Hayke. M3ydeHune XUMHUU MNPOUCXOJUT C MPHUBICUCHUEM
3HAHWA W3 paHee W3YUYEHHBIX YUYEOHBIX mMpeaMeToB: «OKpyX aromuid MHupy,
«buonorus. 5—7 knacce» u «Pu3nKa. 7 Kiacey».

[Ipy wu3yyeHUM XUMHUM TPOUCXOAUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMHUYECKOM HAyKH KakK 00JaCTH COBPEMEHHOIO0 €CTECTBO3HAHUS, MPAKTHUUECKOMN
JIEATEIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJbTYPHI.
3amaya y4eOHOro mpeaMera COCTOUT B (DOPMUPOBAHUHM CUCTEMBI XHUMHYECKUX
3HaHUW — BaKHEHUIUX (PaKTOB, MOHATHUMN, 3aKOHOB U TCOPETUUECKUX IMOJOKCHUH,
JIOCTYIHBIX 00OOIIEHU MHUPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B



OpUOOIIEHUM K HAy4YHBIM METOJIaM I[IO3HAHUS MpPU M3YyUYEHUU BEUIECTB WU
XUMHMUYECKUX peakluid, B (POPMUPOBAHUU U PA3BUTHM I1O3HABATEIbHBIX YMEHUHN U
UX TPUMEHEHUU B YYEOHO-NO3HABATENBHON M Yy4eOHO-HCCIEN0BATEIbCKOU
NeSITEIbHOCTH, OCBOCHMM TMpPaBUI 0O€30MacHOTO OOpalleHus C BEIIeCTBAMU B
ITIOBCEHEBHOM KU3HU.

[Tpu u3yyeHUM XMMHUU Ha YpPOBHE OCHOBHOI'O OOLIEr0 0Opa3oBaHMs Ba)XKHOE
3HaYEHUE MPUOOPENH TaKUE LI, KaK:

— (GOpMHUPOBAHHE WHTEIJICKTYaJlbHO pA3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CaAMOCTOSITEIbHOMY HPUHATHIO PELIEHUM,
CHOCOOHOM alaTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSAM KHU3HU;

—  HampaBJIICHHOCTh OOy4YeHMs] Ha CHCTEMAaTHYeCKOoe MpUOOLIEHUE
O0ydarommxcs K CaMOCTOSITENIbHOM MO3HABATENIbHON ACSITENbHOCTH, HAyYHBIM
MeToJaM TO3HaHMs, (HOPMUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CHOCOOHOCTEH K
XUMHUH;

— o0ecreuyeHne yCaoBUi, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YUaOIITUMUCS
OMbITa Pa3HOOOpPA3HON [EATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIIOUEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOIUX YHHUBEPCAJIBHOE 3HAYEHUE IS
pa3IMYHBIX BUIOB JEATEIBHOCTH;

— (opmupoBanue oOwmeNd (QyHKIMOHATIBHOH W €CTECTBEHHO-HAYy4YHOU
IPaMOTHOCTH, B TOM 4YHCJIE€ YMEHUH OOBACHATh M OLICHUBATH SIBJICHUS
OKPY’KAIOLEro MHpPA, MCHOJIb3Yysl 3HAHUS W OMNbIT, NOJYyYECHHBIC NP U3YyYCHHH
XMMHMH, TPHUMEHATh HUX IpPHU PEIICHUU NpoOJEM B IOBCEJHEBHOW KHU3HU MU
TPYAOBOU JIEATEIIBHOCTH;

— (QopmupoBanue y O0OyyaroUMxcsi T'yMaHUCTHUYECKHX OTHOIIEHUM,
NOHMMAaHUS LEHHOCTH XUMHYECKUX 3HAaHUM M1 BbIPAOOTKH 3KOJOTHYECKH
LEJIeCO00Pa3HOro MOBEAEHUS B OBITY U TPYAOBOM JEATENIBHOCTH B LEIAX
COXPAHEHMS CBOETO 3J0POBbS U OKPYKAIOLIEH MPUPOTHON CPEJIbI;

— pa3BUTHE MOTHBAllMU K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CAMOBOCIIUTAHMIO HAa OCHOBE YCBOGHMS OOIIEYEOBEUYECKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HpOQMIIsl U HANPaBIEHHOCTH JaJIbHEHIIETO
oOy4eHus.

OOmiee YuCIO YacoB, OTBEAECHHBIX S M3YyYEHUS XUMUU Ha YpPOBHE
OCHOBHOT'0 00111€T0 00pa3oBanus, cocTaBiseT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJlento), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIO).



COJEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYabHbIE XUMHYECKHE TOHATHS

[Ipenmer xumuu. Poias XuMuM B J)KU3HU 4YellOBEeKa. XUMHS B CUCTEME HaykK.
Tena m BemecrBa. PuU3NYECKHE CBOMCTBA BEIIECTB. ATPETaTHOE COCTOSHHE
BemlecTB. [loHsiTHe 0 MeToAax MO3HAHUS B XUMUHU. YHCThIE BEIIECTBA U CMECH.
CriocoObl pa3ziesieHust CMECei.

ATOMBI W MOJIEKYJIbl. XHUMHUYECKHE OdJeMEHThl. CHMBOJIBI XHUMHUYECKHUX
aneMeHTOB. [IpocTbie U CoXKHBIEe BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumuueckas ¢dopmyrna. BaleHTHOCTH aTOMOB XHMHYECKHUX DSJIEMEHTOB.
3akOH TMIOCTOSIHCTBAa cocTaBa BemiecTB. (OTHOCHUTENbHAs aTOMHasg Macca.
OTtHocuTeNnbHAs MOJEKYJIsIpHast Macca. MaccoBasi 10151 XMMUYECKOT0 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemecrBa. Moiib. MonsipHast Mmacca. B3auMoCBs3p KOJIMYECTBA,
Macchl M 4YHCJIa CTPYKTYPHBIX €AMHHI] BemiecTBa. Pacuérel 1o Qopmynam
XUMHUYECKUX COCTUHCHUH.

du3nuecKue U XUMUUYECKHUE SBJIICHUS. XUMHUUYECKash peakiusl U e€ MPU3HAKHU.
3aK0H COXpaHEHHsI MacChl BEHIECTB. XuUMHUUeckue ypaBHeHus. Kmaccudukams
XUMHUYECKUX PEaKINil (COeMHEHUS, PAa3JIOKEHUS, 3aMEILIEHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMMUYECKOHN MOCYI0M, mpaBuiiaMu pabOThl B Ja0OpaToOpuu U
npuémMamMu o0palieHus: ¢ J1abopaTOpHBIM 00OPYIOBAaHUEM, U3yUYCHHUE M OIHMCAHHE
bu3nUecKuX CBOMCTB O0pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIIOACHHE
¢busnueckux (IJIaBJI€HUE BOCKA, TasHUE JIbJla, PACTHpPAaHHUE caxapa B CTYIIKE,
KUIIEHUE U KOHACHCAIUSI BOJABI) U XMMHUECKUX (TOpEHHE CBEYH, IMPOKATMBAHUE
MEJTHOM TTPOBOJIOKH, B3aUMOJICHCTBHE MeJia C KUCJIOTOM) sSIBIEHNH, HAOII0/IeHNE U
ONKMCAaHWE MPU3HAKOB MPOTEKAHUS XUMUYECKUX peakuuil (pa3iokeHHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapus, pa3ioxKeHUue THIPOKCUAa
menu (I1) mpu HarpeBaHuu, B3auMojeHCTBHE Keme3a ¢ pactBopoM cosr menu (1),
U3Y4YEHUE CIOCOOOB PA3CIICHUS CMECEil: C TIOMOIbI0 MarHurta, (GUIbTpOBaHUE,
BhITIApUBAHUE, AUCTWUIAIUS, XpoMaTorpadus, MPOBEJICHHE OYUCTKUA MMOBAPEHHOM
COJIM, HaONIOZAEHWE W  ONHCAaHUE  PE3YJbTaTOB  MPOBEIEHUS  OIbITA,
WUTFOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MACChl, CO3JaHUE MOJEIEH MOJEKYJ
(IIapocTepKHEBBIX ).

Baxueimme npeacTaBuTeJ M HEOPraHUIeCKNX BeleCTB

Bo3agyx — cmech razoB. CocraB Bo3ayxa. Kucinopon — asmeMeHT U mpoctoe
BellecTBO. HaxoxaeHue kuciopona B mpupojie, (GU3MYECKHE U XUMUYECKHUE
cBoiictBa (peakuuu rtopeHus). Oxcunbl. [lpumenenue xkucnopoma. CrocoOsI



MOJIYYCHHUS] KUCTOpoAa B JIA0OpPAaTOpUM M MPOMBIIUIEHHOCTH. KpyroBopot
KHciopoza B mpupoje. O30H — alIoTponHas MOAU(PUKALIMS KUCIOPOaA.

TennoBoil >PheKT XUMUYECKOW peakiuu, TEPMOXUMHUYECKHE YpPaBHEHUS,
9K30- M BHJAOTEPMUYECKUE peakiuuu. TOIMBO: Yrojib M METaH. 3arps3HCHUE
BO3/lyXa, yCWJICHHE MapHUKOBOTO d(eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bomopon — »memeHT M mpocroe BemiecTBO. Haxoxkzaenue Bomopoaa B
npupoje, GU3MYECKMEe ¢ XUMHYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOObI
noyuyenust. Kucnotsl u comnm.

MounspHblii 006EM Ta30B. Pacd€Thl M0 XUMUYECKUM YPABHEHUSIM.

Qdusnyeckue cBoMcTBa BOAbl. Boma kak pactBopurens. PacTBOpbL.
HacplllieHHbIE M HEHACBIIEHHBIE PAacTBOPBI. PacTBOPMMOCTH BEHIECTB B BOJIE.
MaccoBas n07s1 BellecTBa B pacTBOpe. XMMHUYECKUE CBOMCTBA BOJbl. OCHOBaHMUS.
Ponp pacTBOpOB B mpupoJie U B KU3HU 4eJoBeKa. KpyroBopoT BOJbI B MPHUPOJE.
3arps3HeHHne NpUPOAHBIX BoA. OXpaHa U OUMCTKA MPUPOAHBIX BOJI.

Knaccudukanus neopranndeckux coenuuenuil. Oxcuasl. Knaccudukanus
OKCHJIOB:  coyieoOpa3yronue  (OCHOBHBIC, KHCJIOTHBIE, aM(oTepHbIE) W
HecosieoOpasyromue. HomeHknatypa okcuaoB. Duznueckue W XUMHUYECKHE
CBOMCTBa OKCUIOB. [lonyueHne okCuaoB.

OcHoBanus. Knaccupukanuss OCHOBaHMI: WIENOYM W HEPACTBOPUMBIE
ocHoBaHuA. HomeHknarypa ocHoBaHui. Pu3NUeCKMEe M XMMHYECKHE CBOMCTBA
ocHoBaHuU. [lomyyeHne ocHOBaHU.

Kucnotsl. Knaccudukamus kucnor. Homenknatypa kucinor. Ousznueckue u
XUMHYECKHE CBOMCTBAa KHUCIOT. Psn aktuBHocth MetawuioB H. H. bekerona.
IlonydeHnue KuUCIOT.

Comu. Homenkiarypa cosieil. @U3NYECKHEe U XUMHUUYECKUE CBOWCTBA COJIEH.
[Tosmyuenue coient.

I'eHeTnyeckas CBsA3b MEXKy KJIaCCaMH HEOPTraHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OIIPEIEIICHUE COAEPKaHUsl KUCIOpOAa B BO3AYyX€, MOJyUYEHHUE,
coOupaHue, pacrno3HaBaHWE M U3YyYEHHE CBOMCTB KHCIOPOJa, HaOIIOACHHE
B3aUMOJICMCTBUS BEIIECTB C KHUCIOPOAOM HW YCIOBUS BO3HUKHOBEHHS U
MpeKkpamieHuss TropeHus (moxkapa), O3HAKOMJIEHHME ¢ oOpa3liaMu OKCHIOB U
OMKMCAHWE WX CBOWCTB, MOJy4YEHHUE, COOMpAaHHE, pACMO3HABAHUE W H3YyUYCHHE
CBOICTB BOJOpojAa (ropeHue), B3auMojaecTeue Bogopoaa ¢ okcuaoMm meau (11)
(BO3MO’KHO HCIIOJIb30BAHUE BHUEOMATEpPHUAIOB), HaOMtOAeHUE 00pa3IloB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIEJOBAHUE OCOOEHHOCTEW PACTBOPEHHUSI BELIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NIPUTOTOBJIECHHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOM J0JIell pacTBOPEHHOIO BEILIECTBA, B3aMMOJEHCTBUE BOJbI C METAJLIAMU
(HaTpyeM ©  KajublMeM) (BO3MOXHO HCIIOJb30BaHUE BHUJIEOMATEPHUAIIOB),



UCCJIEIOBAaHUE OOpa3IOB HEOPraHWYECKUX BEIIECTB Pa3IUYHBIX  KJIACCOB,
HaO0JII0ICHNE U3MEHEHHUsI OKPACKU MHJIMKATOPOB B PACTBOpAX KUCIOT U HIEJIOYEH,
u3yueHue B3aumojiecTBusa okcuaa meau (II) ¢ pacTBopomM cepHOM KHCIOTHI,
KUCJIOT C METaJUIaMHM, PEaKIUNd HEUTPAIU3ALMU, IOJYyYEHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHE OJHOIO MeETajlyla JPYTMM M3 pPacTBOpa COJM, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a1ad 1o TeMe «BaxHenlne KIIacchl HEOPraHUYEeCKUX
COCTMHEHUI».

Hepuognuecknit 3axkoH u Ilepuoamyeckas cucremMa XHUMHYECKHUX
aiemenToB /. W. MenpgeneeBa. Ctpoenne aToMoB. XHMMHYECKAs CBA3b.
OxHcaNTEeTIbHO-BOCCTAHOBUTEIbHbBIC PEAKIMHU

[lepBble MOMBITKK KiacCU(DUKAMK XUMHUYECKUX dJeMeHTOB. l[loHsiTHe O
IPYIINax CXOJHBIX 3JIEMEHTOB (ILETOYHBbIE W WIEJIOYHO3EMENIbHBIE METaJLIbI,
raJIOTeHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpPbIe 00pa3yoT aM(pOTEPHBIE OKCU/IBI
Y TUIPOKCUBL.

[lepnognuecknii 3akoH. llepuonnueckas cucteMa XUMHYECKUX IEMEHTOB /.
N. MengeneeBa.  KopoTkonepwomHas W JUIMHHONIEPUOAHAS  (POPMBI
ITepuoanueckoit cucrembl xumuueckux sneMmeHToB . 1. Menneneesa. [lepuoabt
u rpynnsl. Ouzndeckuil CMBICI NOPSAAKOBOIO HOMEpA, HOMEPOB IIepuoja U
IPYNIbI 2JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siiep. M3oTonel. DnekTponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J0YeK aroMOB MepBbIX 20 XUMHYECKHX AJIEMEHTOB
ITepuonnueckonr cucremsl Jl. M. MenneneeBa. XapakTepucTuka XUMHYECKOIO
3JIEMEHTA 10 ero noyuoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUsI pajJuyca aTOMOB XHUMHUYECKHUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPyNIaM U NEPUOAAM.

3nauenue [lepuoaunueckoro 3axkoHa u [lepuoandeckoi CHCTEMbI XUMUYECKHUX
AJIEMEHTOB I pa3BUTUsA Hayku W npaktuku. Jl. 1. MenneneeB — yd€Hslii u
rpakIaHUH.

Xumuueckasi cBsizb. KoBanmeHTHas (MOJsipHasT ¥ HEMOJISIpHAs) CBSA3b.
DIEKTPOOTPULATEIBHOCTh XUMHUECKUX JJIEMEHTOB. IOHHAs CBS3b.

Crenenp  okucieHusa.  OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iponecchl okucneHust ¥ BocCTaHOBIEHUs. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumenm:

U3y4yeHue oO0pa3loB BELIECTB METAUIOB W HEMETaUIOB, B3aUMOJICHCTBHE
TUAPOKCHAA LHUHKA C PacTBOpPaMU KHCJIOT M IIEIOYEH, MPOBEACHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKUUU
(ropeHue, peakiuu pa3ioKeHHsI, COSTUHEHUS).

Mesicnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€d MPU U3YYEHUH XUMHUHM B 8 Kjacce
OCYUIIECTBJISIETCS. 4Yepe3 UCIOJIb30BAaHUE Kak OOIIUX €CTeCTBEHHO-HAYYHbIX
MOHATUM, TAK U MOHSATUM, SIBJISIOIINXCS CUCTEMHBIMM ISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01mue ecTeCTBEHHO-HAYYHBIC TOHATHUS: HAYYHBIM (DaKT, TUMOTE3a, TEOPHUS,
3aKOH, aHallu3, CHHTE3, Kiaccudukanusi, MNEePUOJUYHOCTb, HAOJIIOJEHUE,
AKCIIEPUMEHT, MOJICIMNPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBIICHUE.

®usuka: marepusi, aroM, O3JEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHU]I,
M30TOIBI, PAAUOAKTUBHOCTDb, MOJIEKYJA, AJIEKTPUUYECKUN 3apsl, BEUIECTBO, TEINO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, €AUHUIIbI
M3MEpPEHUS, KOCMOC, TIJIAHETHI, 3B€3/1b1, COJHIIE.

buomorus: dorocunTes, apIxanue, onocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpaAIbl, TOPHBIE TOPOJIBI,
MIOJIE3HBIE UCKOMAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KJIIACC

BemecTBo U XMMHYECKAsl peaKUUs

Ilepronnueckuit 3akoH. llepuoauueckas cucrema XUMHUYECKUX IEMEHTOB /l.
N. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B HW3MEHEHHHM CBOWCTB
XUMHYECKUX DJJIEMEHTOB TMEPBBIX TPEX IMEPUOJIOB, KaJMs, KalblUUs W HX
COCOMHEHUN B COOTBETCTBUU C IOJOXKEHHEM »JJIEeMEHTOB B lleprnoanueckon
CHUCTEME U CTPOCHUEM UX ATOMOB.

CrpoeHune BellecTBa: BHUJIBI XMMHUYECKOW CBSI3U. THIIBI KPUCTAITMYECKHUX
PEMETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTALUINYECKON PEIIETKU U
BHJIa XUMHYECKOU CBS3U.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEHIECTB. XHUMHUUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K PA3IMYHBIM KJIaccaM HEOPraHWYECKUX
COEMHEHUM, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukarys XuMAYECKUX PEaKIIUid M0 Pa3IMIHBIM MTPU3HAKaM (TI0 YUCITY
M COCTaBy YYaCTBYIOIIMX B PEAKIMM BEIIECTB, MO TEIUIOBOMY 3(deKkTy, Mo
U3MEHEHUIO CTETEeHEeN OKUCIEHUS XUMHUYECKHX 3JIEMEHTOB, IO 00paTUMOCTH, IO
Y4acTHUIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKHUE PEAKIIUU, TEPMOXUMUUECKUE
YPaBHEHHS.

[lonsitue 0 ckopocTH XuMHU4eckoil peakuuu. [lonstre 00 oOpaTUMBIX H
HEOOpaTUMBIX XMMHUYECKUX peakuusax. [[oHATHEe O TOMOT€HHBIX U T'e€TePOreHHBIX
peakuusax. [lonarue o karanuse. [loHsaTre 0 XUMUUeCKOM paBHOBeCHU. DAKTOPBHI,
BJIMSIFOIIME HA CKOPOCTh XUMHYECKOW PEAKIMU U TMOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.

OKHCITUTENHHO-BOCCTAHOBUTEIBHBIE ~ PEaKlMU,  DJIEKTPOHHBIM  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHON peaKuuu. CocraBieHue YPaBHEHUI



OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUMA C  HCHOJIb30BAHUEM  METOJa
AJIEKTPOHHOTO OaliaHca.

Teopust JIEKTPOIIUTHYECKON JUCCOUMALNN. DIEKTPOIUTHI U HEAIEKTPOJIUTBHI.
Katnonsl, annonpl. MexaHu3M AUCCOLMALMK BEIIECTB C PA3JIUYHBIMU BHIAMU
XUMHU4ECKOU cBsizu. CteneHs aucconuanuu. CUIbHBIE U CIIa0bIe SJIEKTPOIIUTHI.

Peakiiuu noHHoro oomMeHa. Y cioBHs MPOTEKaHUSI peakiMii HOHHOro 0OMeHa,
IIOJIHBIE W COKpAIIEHHBbIE HMOHHBIE YypaBHEHMS peakuuii. CBOKCTBA KHCIIOT,
OCHOBAaHMM ¥ COJEeH B CBETE MPEACTaBICHUN 00 DIICKTPOIUTHICCKOM
nucconnannu. KauecTBeHHbIE peakiui Ha HOHBI. [IOHATHE O TUAPOIU3E COTIEH.

XumuuecKkuit IKcnepumenm:

O3HAKOMJICHHUE C MOJCIIMU KPUCTAIMYECKUX PEHIETOK HEOPTaHUYECKHUX
BCIIIECTB — METAJUIOB M HEMETauioB (rpaduTa W aiMasa), CIO0KHBIX BEIIECTB
(xJopuaa HaTpus), HCCIEOBAHUE 3aBUCUMOCTUA CKOPOCTU XMUMHUYECKOW peaKinu
OT BO3JICUCTBHS pA3JIMYHBIX (DAaKTOPOB, MCCIEIOBAHUE DIIEKTPOIMPOBOJHOCTH
pacTBOpPOB BEWIECTB, IpPOLECCAa AUCCOLMALMU KHUCIOT, IIEJIOYEH U COJIeU
(BO3MOXXHO  HCIOJB30BAHHE BHUAEO MAaTEPHUANIOB), IPOBEIECHHUE  OIBITOB,
WUTIOCTPUPYIOIINX ~ TNPU3HAKU  TPOTEKAHWs]  peakludid  HOHHOTO  oOMeHa
(oOpa3oBaHue ocajaka, BbIJIEJICHUE Ta3a, oOO0pa3oBaHUE BOJAbBI), OIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAaKLUU
(ropeHue, peakuuH pa3iioKEeHHs, COSIUHEHUS), PACIIO3HABAHUE HEOPraHMYECKUX
BEIIECTB C IIOMOIIBKD KA4YECTBEHHBIX pPEaKUUMHd Ha  HMOHBI, pELICHUE
DKCHEPUMEHTAJIBHBIX 3a/1a4.

HemeTayibl 4 MX cOeIMHEHUS

OO6mas xapakTepucTuka TrajgoreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHrne W (U3NYECKHUEe CBOMCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XMMHYECKME CBOMCTBA Ha [MpUMEpEe  XJopa
(B3aUMOJEHCTBUE C MeETaJIaMH, HEMeTaJJlaMH, IIejJo4yaMu). XJIOPOBOJAOPOA.
ConsiHasi KMCIOTa, XUMHUYECKHUE CBOICTBA, MOJyuyeHHE, NMpuMeHeHue. JleiicTBue
XJIOpa U XJIOPOBOJIOPOJA HA OpPraHM3M 4YeJlOBeKa. BakHenmume XJIopuapl U UX
Hax0XJICHUE B MIPUPOJIE.

OO6mas xapakrepuctuka 3meMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEepHbIE cTeneHu okucieHus. CtpoeHue n (HU3MYECKUE CBOMCTBA
MPOCTHIX BEUIECTB — KUCIOPOa U Cephbl. AJIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOa
U cepbl. XumMuyeckue coicTBa cepbl. CepoBOJIOpOA, CTpoeHue, (PU3nyecKkue M
XUMHYECKUE CBOMCTBA. OKCHABI CEpPbl KaK MPEICTABUTEIN KHCIOTHBIX OKCHIOB.
Cepnast kucnmoTa, (Qu3Myeckue W XHUMHYECKHE CBOMCTBa (0OmmIMe Kak
MPEACTaBUTENA Kjlacca KHCIOT W crnenuduueckue). XUMUYECKHUE PEeaKIui,
JeXallie B OCHOBE MPOMBIIUIEHHOTO CHoco0a MOJIy4eHHUs CEpHOM KHCIIOTHI.
[Ipumenenue cepHor KucaoThel. COMM CEpHOM KUCIOTHI, KAYECTBEHHAS pEeaKlys Ha



cynbdar-uon. Haxoxnenue cepbl M €€ COCIMHEHMA B mpupojie. XUMHYECKOE
3arpsi3HEHUE OKPY’KAIOIIEH Cpebl COCIMHEHUSAMH Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/yXa U BOJOEMOB), CIIOCOOBI €ro MpeI0TBPAICHHS.

OOmass xapakTepuctuka 37aeMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIE CTENEHU OKUCIEHHUS. A30T, pacpOCTPaHEHUE B MPHUPOJE,
bu3nyeckue U XuMHueckue cBoiictBa. KpyroBopor azora B npupoje. AMMUaK, ero
(dbu3nYecKre U XUMUUYECKUE CBOMCTBA, MoJydYeHue u npuMeHenue. Conu aMMOHUS,
X pU3HUECKNe U XUMUYECKUE CBOMCTBA, MpuMeHeHne. KadecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THAasl KHCIIOTa, €€ MOoJydeHue, (PU3NUECKHe U XUMHUYECKHUE
cBoiicTBa (0OIlME Kak TMpeACTaBUTENs Kiacca KHUCIOT W cleuu]uueckue).
Hcnonp3oBaHWe HUTPATOB U COJIEd aMMOHMS B KayeCTBE MMHEPAIbHBIX
yao0peHuil. XuMHUYeCKOe 3arpsi3sHCHUE OKPYIKAIOIIEH CPebl COCTMHEHUSMH a30Ta
(KUCIOTHBIE NOXKAM, 3arpsi3HEHHE BO3JayXa, MOYBBI W Boao&MOB). docdop,
aloTponHeie Moaudukauuu ¢ocdopa, uUMUECKUe U XMMHYECKHUE CBOWCTBA.
Oxcug docdopa (V) u dochopHas kuciora, puznueckue U XUuMUUECKUE CBOMCTRA,
nosryderue. Mcmons3oBanne pocdaroB B KauecTBE MUHEPATBHBIX YI00OPEHUH.

Oo6mas xapakrtepuctuka amneMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHUW  OKUCIEHHS.  YTJIEPOH,  aJUIOTPOIHBIE
Moau(dUKalUM, paclpoCTpaHEHUEe B NpUpojae, (U3NYECKHME U XUMUYECKHUE
cBoiicTBa. Ancop6mus. KpyroBopot yriepoaa B mpupozae. Okcunbl yriaeposaa, ux
bu3nueckue W XUMUYECKHE CBOWCTBA, JCHCTBME Ha JKHUBBIE OPTraHU3MBI,
MOJIyYeHHE U MPUMEHEHHE. DKOJOTMYECKHUe MPOoOIeMbl, CBA3aHHBIE C OKCUIOM
yriepoaa (IV), rumore3a rio0anbHOrO NOTEIUVICHUS KIUMaTra, MapHUKOBBIN
s dexr. YronmpHas KUCI0Ta B €€ CONM, UX (PU3NUECKHue U XUMHUYCCKHUE CBOMCTBA,
noJiydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3zoBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIIEHHOCTH U CEJIbCKOM
XO35UCTBE.

[lepBoHAUaNTEHEBIE TTOHATHUSI 00 OPraHUYECKUX BEIIECTBAX KAK O COCTMHECHHSIX
yraepojia (MeTaH, 3TaH, STUJICH, alleTUIICH, YTaHOJI, TJIUIEPUH, YKCYCHAsI KUCIIOTa).
[IpupogHbie HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOAHBIA Ta3, HEQPTH),
INPOAYKThl UX mepepaloTku (OEH3MH), UX pPOJb B OBITY U MNPOMBIILIEHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BaKHBIX BEIIECTBAX: XKUpax, OelIkax, yriaeBojgax — U ux
poJIM B KHM3HM 4YeloBeKa. MarepualbHOE €IUHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COEIUHEHHU.

KpeMHuii, ero Qusnueckue M XHUMHYECKHE CBOICTBA, IOJYyYECHHE W
npumeHenue. CoenuHeHus KpemHHS B mpupone. OOmme mpeacTtaBieHus 00
okcuzae kpemuus (IV) u kpemuueBoi kucnore. CUIMKAThl, X HCIOJIb30BaHUE B
ObITYy, B IPOMBIIUICHHOCTH. BakHeline cTpouTenbHble MaTepHallbl: KepaMuKa,



CTEKJIO, IIEMEHT, OCTOH, kene300eToH. [IpobiaeMbl 6e30macHOTO MCMIOJIb30BAHUS
CTPOUTEINIBHBIX MAaTEPUAIIOB B IOBCEAHEBHON KU3HU.

Xumuueckuii IKcnepumenm:

M3y4YeHHE 00pa3l0B HEOPraHMYECKUX BEUIECTB, CBOMCTB COJSIHOM KUCIIOTHI,
MIPOBE/ICHNE KAYeCTBEHHBIX PEAKIUN Ha XJIOPUJ-MOHBI U HAOIIO/IEHUE TTPU3HAKOB
UX TPOTEKAHMsI, OMBITHI, OTpaXkaroliue (PU3NYEeCKHue U XUMUYECKHE CBOWMCTBA
raJIoreHOB M WX COEAUHEHUM (BO3MOXKHO HCMOJb30BAHUE BHUEOMATEPUAIIOB),
O3HAKOMJICHHE C O0Opa3lamMu XJIOPUAOB (TAJOTEHUIOB), O3HAKOMIICHHE C
oOpaslamu  ceppl ©u €€  COeAUHEHUsSMU  (BO3MOXXHO  HCIOJB30BAaHHE
BUJIEOMATEPUAIIOB), HAOJIIOIEHHE Mpolecca OOyIIIMBaHUSl caxapa MoJl IeHCTBUEM
KOHIIEHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, HW3YyYEHUE XUMHUYECKUX CBOWCTB
pa30aBIEHHON CEPHOMN KHUCIIOTHI, MPOBEJACHNE KaYeCTBEHHON Peakiuu Ha Cyib(art-
MOH W HaOJIOJIeHHE TpHU3HaKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3UYECKUMHU
cBoiicTBaMu azora, ¢ochopa U HUX COCIAUHEHUH (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEpUANIOB), oOpasliaMu a30THBIX U (POCHOPHBIX YJIOOpEHUH, MOJyUYCHUE,
coOupaHue, pacrmo3HaBaHWE W W3YYCHHE CBOWCTB aMMMaKa, IPOBEIICHUE
KaueCTBEHHBIX PEAKIMH Ha MOH aMMOHHUS U (ochaT-uoH U U3ydeHUE MPU3HAKOB
UX TIPOTEKAHUsI, B3AMMOJIEVCTBHE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbEO
(BO3MOKHO HCIIOJIb30BAHUE BUJICOMATEPUAIIOB), W3y4ECHUE MoJIeTen
KPUCTAUIMYECKNX PEmETOK anmasza, rpadura, QyiepeHa, O3HAKOMIICHUE C
MPOLIECCOM  aACOPOIMM  PAaCTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM YIJIEM H
YCTPOMCTBOM NPOTUBOras3a, MojyuyeHue, cOOMpaHue, paclio3HaBaHUE U U3YUYEHHE
CBOMCTB YIVICKHCIIOTO Ta3a, MPOBEJACHUE KaueCTBEHHBIX peakiuii Ha KapOoHAT U
CUJIMKAT-UOHbl WM M3YYCHUE [PU3HAKOB MX NPOTEKAHUs, O3HAKOMIICHHE C
MPOAYKIMEN CUJIUMKATHOM MPOMBIIUIEHHOCTH, PEIIEHHE ASKCIEPUMEHTAIBHBIX
3a/1a4 1o TeMe «BaxkHenme HeMeTallyIbl U UX COSUHEHHUS.

MeTasiibl 1 MX COCTUHEHMSI

OO0mmas xapakTePUCTHKAa XUMHYECKUX AJIEMEHTOB — METAJIOB HA OCHOBAaHUH
ux nosioxxeHus B llepumogmyeckon cucreme xumuueckux osnemeHToB J[. .
MenneneeBa u ctpoeHus atoMoB. CtpoeHne MeTamioB. Metaimnyeckas CBs3b U
METAUIMYECKAST ~ KPUCTAUIMYECKAas  PEMIETKA.  ODJNEKTPOXMMHUYECKMM Pl
HampsHKeHU MeTaiuioB. du3ndeckne U XMMUYECKHE CBOMCTBA MeTauioB. O0mue
CcrocoObl ToNydeHus: MeTaioB. [loHATHE O KOPpPO3UU METAJIOB, OCHOBHBIC
CcrocoObl 3amUThl UX OT Kopposuu. CrutaBel (CTalb, YYTyH, AIOPATIOMUHUM,
OpOH3a) ¥ UX IPUMEHEHHUE B OBITY U POMBIIIEHHOCTH.

[Ilenounsie mMeTamnel: nosnoxeHue B [lepuoanyeckon cucremMe XUMHYECKHUX
sanemenToB JI. M. MeHnaeneeBa, CTpOCHHME MX aTOMOB, HAaXOXJICHUE B MPUPOJE.
duznyeckue U XUMHYECKUE CBOMCTBA (Ha mpumepe HaTpus U Kanus). OKcuabl u



TUAPOKCHABI HATpusd M Kanusa. [IpuMeHeHue MIEeNOYHBIX METauIOB W HX
COCIMHEHU.

[[lenoyno3eMenbHble METaJUIbl MarHuii M KajbllUil: TOJOXKEHHUE B
[Tepnognueckoit cucreMe xumuueckux syneMeHToB [[. M. MeHnneneeBa, cTpoeHHne
MX aTOMOB, HaX0XJEHUE B ITpupoae. Pru3nyecKkue U XMMUYECKUE CBOMCTBA MATHUS
U Kanbliusa. BaxknHelmue coequHeHMs] Kalblus (OKCHUI, THAPOKCHI, COJIHN).
’KécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmmomMuHUi: osioxkeHue B [lepuoandeckoit cucreMe XMMUYECKUX 3JIEMEHTOB
. U. MenneneeBa, CTpOEHUE aToma, HaxOXIAeHHUE B Ipupone. Pusnyeckue u
XUMHUYECKUE CBOMCTBA alFOMUHMSA. AM(OTEpHBIE CBOMCTBA OKCHJIa U THAPOKCHIA
ATIOMUHUSL.

Kenezo: monoxenue B [leppuonnyeckor CHCTEME XUMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoeHHE aroma, HaxOXICHUE B mpupojac. PHU3NYECKUE U
XUMHYECKHE CBOMCTBA Xkene3a. OKCUIbl, THAPOKCUIBI U cou xkenesa (11) u xenesa
(IIT), ux cocraB, CBOMCTBA U MOJYyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHME C oOpa3llaMM METAJJIOB M CIUIABOB, WX (pU3ndecKuMu
CBOMCTBaMH, M3y4YEHHE PE3yJbTaTOB  KOPPO3UU  METAUIOB  (BO3MOYKHO
WCIIOJb30BaHUE BHUJECOMATEPUATIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCHJA
KaJIbIIUSI W HATpUs C BOJOM (BO3MOXHO HCIIOJIb30BAHUE BHUIEOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KXECTKOM BOJIBI, IPOLIECCA TOPEHHUS KEJNe3a B KUCIOPOJE
(BO3MOXKHO  HCIMOJIb30BAaHUE  BHUJEOMATEpPUAIIOB), IPU3HAKOB  IPOTECKAHUS
KAQ4ECTBEHHBIX PEAKIIMA HAa MOHBI: MArHUS, KAIbLUS, aIFOMUHUSA, LIUHKA, Kee3a
(IT) u xenesa (III), mequ (II), HabmroAeHNE U OMMCAHUE MPOIIECCOB OKPAITUBAHUS
IUJAaMEHH MOHAaMU HATpUsl, Kalusig M KaJlblUs (BO3MOXXHO HCIOJIb30BAHHE
BHUJICOMATEPUAIIOB), UCCIICIOBaHNE aM(POTEPHBIX CBOWCTB THAPOKCHUIA ATIOMUHUS
Y TUJIPOKCHUJA [IMHKA, PEIIEHUE SKCIIEPUMEHTAIbHBIX 3a]1a4 10 TeMe «Baxkneimmue
METaJUIBI U KX COCTUHEHUSY.

XuMHS M OKpPYKAOLIAA cpeaa

BemectBa m marepuanbl B MOBCEIHEBHOW >KM3HM uesioBeka. besomacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHUUECKUX peakiuil B ObITy. [lepBas momoib npu
XUMHYECKUX 0KOTax U OTPABIICHUSX.

XUMHUECKOE 3arpsi3HEHHE OKpYKaroliel cpenbl (MpeaesibHasl T0mycThUMas
KOHIIEHTpaius BemecTs, nainee — [1JIK). Poib XuMum B pelieHUH 3KOJIOTHYECKUX
npooeMm.

Xumuueckuii Ikcnepumenm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJUMEPHBIC
MaTepualbl).

Mescnpeomemmnule ceasu



Peanmuzaniuss MeXNnpeIMETHBIX CBS3ed INMPH H3YYEHUH XUMHUH B 9 Kjacce
OCYILIECTBJISIETCS. 4epe3 UCIIOIb30BaHUE KaK OOIIMX ECTECTBEHHO-HAYUYHBIX
MOHATHUH, TaK U TOHITHH, SIBISIONUXCSI CUCTEMHBIMH JIJISI OTICIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKJIA.

OO0mue ecTeCTBEeHHO-HAy4YHBIC TOHATHSA: HAy4HBIA (DaKT, THUIIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTEe3, KiIaccupukamus, TMepUOAUIHOCTh, HAOIIOJEHNUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHUE, MOJCNb, SBICHUE, MApPHUKOBBIHA
3¢ PeKT, TEXHOIOTHS, MaTCPHAIIBI.

dusznka: Marepusi, aTroM, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIIWI,
M30TOIbI, PaJUOAKTUBHOCTh, MOJIEKYJIa, SJEKTPUUYECKUNU 3apsjl, MPOBOJHUKH,
MOJIYITPOBOJHUKH, JTUAJICKTPUKHA, (POTORIEMEHT, BEIIECTBO, TEI0, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBa, ra3, paCTBOP, PACTBOPUMOCTh, KPUCTAILINICCKAS
peméTka, CIiaBbl, (PU3UYCCKUE BEIMYHMHBI, €IUHUIBI U3MEPEHUS, KOCMHYECKOE
MIPOCTPAHCTBO, TUIAHETHI, 3BE31b1, COJIHIIE.

buonorus: dortocuHTe3, nbIxanwe, OMocdepa, IKOCHUCTEMA, MHHEPATLHBIC
yAOOpEHMS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpaATIbl, TOPHBIE TOPOJIBI,
MOJIE3HBIE NCKOMAEMBbIE, TOTUIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA ITPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIngyHOCTHBIE pe3yabTaThl OCBOCHMSI MPOTPAMMbl OCHOBHOTO  OOIIEro
oOpa3oBaHUs JOCTUTalOTCS B XOJ€ OOy4YEeHHs] XUMUU B €IWHCTBE y4eOHOU H
BOCIUTATEIIBHOMN JESATEIBHOCTH B COOTBETCTBUH C TPAAULIMOHHBIMHA POCCUNCKUMU
COIIMOKYJIBTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMH, HPUHSATHIMUA B
oOlllecTBE TMpaBWJIaMHM W HOPMaMH TIOBEJICHHS U CIHOCOOCTBYIOT IMpoIleccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUATIA3AIIMN 00YUYarOIIUXCSl.

JIndHOCTHBIE  pE3yJbTaThl ~ OTPAXAalOT  TOTOBHOCTh  OOYYalOIIUXCS
PYKOBOJCTBOBAaTbCA CHUCTEMON TMO3WUTHUBHBIX LEHHOCTHBIX OpHEHTAUUWd U
pacIIMpeHue OIbITa IEeSITEILHOCTH HA €€ OCHOBE, B TOM YKCJIE B YACTH:

1) IaTpHOTHYECKOTO BOCIIMTAHUS:

LIEHHOCTHOI'0 OTHOILIEHUSI K OTEYECTBEHHOMY KYJbTYPHOMY, HUCTOPUUECKOMY
M HAydyHOMY HACJEOUI0, MOHUMAHUS 3HAYCHHS XUMUYECKOW HAyKH B KU3HU
COBPEMEHHOI'0 OOIIeCTBa, CIOCOOHOCTH BJIAACTh JIOCTOBEpHOM HHGOpMaIUE o
MEPEIOBBIX JOCTHKEHUAX M OTKPBITUSAX MHPOBOM M OTECYECTBEHHOW XHMUHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUS:

MPEJCTABJICHUS O COIMAIBbHBIX HOPMax M MPaBUJIAX MEKINYHOCTHBIX
OTHOILICHUHN B KOJIJIEKTHBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIIENOBATENLCKOW, TBOPYECKOM W JAPYTHX  BHJAX
NEesTeIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM MACSTENBHOCTU MPHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJ]]ay, BBITIOJHEHUH XUMHYECKUX
AKCIEPUMEHTOB, CO3IaHUU YUECOHBIX MPOEKTOB, CTPEMJICHHUS K B3AaMMOTIOHUMAHUIO
U B3aUMOIIOMOINA B TIpPOIleCCe OJTOW Y4eOHOW JIesATEIHbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TMOBEACHUWE M TIOCTYNKA CBOMX TOBapUIIEH C TO3ULIHH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUSI TOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'O IO3HAHMSL:

MHPOBO33PEHUYECKUE TPEICTABICHHUS O BELIECTBE M XMMUYECKOM PEAKIMH,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKH U COCTABJISIOIIME
OCHOBY Il TIOHUMAHHS CYIIHOCTH HAy4YHOW KapTHHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKa C
MPUPOTHOM CPEION, O POJIM XMMHUU B TO3HAHUHU ATUX 3aKOHOMEPHOCTEM;

MMO3HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA TOJIyYEHHWE HOBBIX 3HAHUU MO
XUMUU, HEOOXOIUMBIC NJii OOBSICHEHHS HaOII0JaeMbIX IPOIIECCOB U SBJICHUH,
MO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIHCKOM KYJIbTYphbl, B TOM YHCIE
HABBIKOB CaMOCTOSATENbHON paboThl C yYEOHBIMH TEKCTaMHU, CIPABOYHOM



JUTEPATYPON, JIOCTYMHBIMU TEXHUYECKHUMH CpEACTBAMU HMH(POPMALMOHHBIX
TEXHOJIOT UM,

MHTEpeC K OOYYEHHIO M TO3HAHMIO, JHO003HATEIBHOCTh, TOTOBHOCTH W
CIOCOOHOCTh K €caMOOOpa3OBaHMIO, TPOSKTHOW U  HCCIEI0BATEIBCKOM
NESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH M YPOBHS OOYyYEHHS B
JaJIbHEHIIIEM;

4) popmupoBaHus KYJbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH HW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBbIO, YCTAaHOBKHM Ha 3J0POBBIM 00pa3 >KU3HU, OCO3HAHME IOCIEACTBUN H
HEMPUATUE BPEIHBIX MPUBBIYEK (YHIOTPEOICHUS aIKOT0JIsl, HAPKOTUKOB, KYpEeHUSI),
HEOOXOJMMOCTH COOJIIOJIEHUS] TpaBWwi O€30MacHOCTH MpH  OOpalieHuu C
XUMHUYECKUMU BEIECTBAMHU B OBITY U PEATbHOMN KU3HU;

5) Tpy10BOIr0 BOCIIMTAHMS:

MHTEpEC K MPaKTHUYECKOMY M3yUYEHHUIO Tpodeccuil U Tpyaa pa3auyHoro poja,
YBOKECHHUE K TPYAy M pe3yibTaTaM TPYIOBOH JEATEIbHOCTH, B TOM 4YHCJIE Ha
OCHOBE TMPUMEHEHUS TMPEAMETHBIX 3HAHUW TI0 XUMHUH, OCO3HAHHBIA BBHIOOD
WHIUBUYyAIbHON TPAEKTOPUH MPOIOKEHHSI 00pa30BaHus ¢ yUETOM JTUYHOCTHBIX
HMHTEPECOB U CIIOCOOHOCTU K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
ycrenHon npodeccCuoHanbHOM NeATeIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH QIAlITUPOBATHCS B MPOPECCUOHAIBHOMN CPEJIe;

6) 3K0J10rH49eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH 1I€JeCO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOYHUKY
JKW3HU Ha 3emile, OCHOBE €€ CYIEeCTBOBaHUS, TIOHUMAaHUE IIEHHOCTU 3I0POBOTO U
Oe3omacHOro o60pasza KH3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3HYeCKOMY M TICUXHMYECKOMY 37I0pPOBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHMUS
npaBuil 0€30MaCHOTO MOBEJAEHUS TPU paboTe C BEIIECTBAMM, a TAKXKE B CUTyaIUsX,
YIPOXKAIOIIKNX 3I0POBbIO U )KU3HHU JIIOICH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, TOJydaeMble TPU M3YUYCHUH XUMUU, IS
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHON CPENOM, I MOBBILICHUS
YPOBHSI  DKOJOTMYECKOM  KYyJNbTYpPhl, OCO3HaHUS TIJ00aJbHOTO  Xapakrepa
AKOJIOTUUECKUX MPOOJIEM M MyTed WX PELICHUs] MOCPEICTBOM METOJ0B XHMUH,
HKOJIOTUYECKOTO MBIIUJIEHUS, YMEHUSI PyKOBOJICTBOBAaThCA UM B MO3HABATEILHOM,
KOMMYHHMKAaTUBHOW U COLMAIIBHON IIPAKTHUKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanmpeAMETHBIX pe3yJIbTAaTOB BBIJACISIOT 3HAYUMbBIC IS
bopMHpOBaHUS MHPOBO33PEHHsI OOIIECHAYYHBIE TOHATHS (3aKOH, TEOpHs,
MPUHITUI, TUTIOTE3a, (aKT, CUCTEMa, MPOIIeCC, IKCIIEPUMEHT U APYroe.), KOTOphIe
UCIIOJIB3YIOTCSL B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MpEeaMETax M IMO3BOJIAIOT Ha
OCHOBE 3HAHUU U3 3TUX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O IIEIOCTHOM



HAay4YHOW KapTHHE MHUpa, ¥ YHUBEPCAIbHbIC YUeOHBIC NEUCTBUA (ITO3HABATEIbHEIE,
KOMMYHHUKATHBHBIE, PETYJSITUBHBIC), KOTOpbIE o0OecreyruBarOT (OpMUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYILECTBJICHUIO Y4eOHOM
JICATEIILHOCTH.

Ilo3HaBaTe/IbHBIE YHUBEPCAJbHbIE YYeOHbIE 1eCTBUA

ba3oBbie Jiornyeckue aeicTBUA:

YMEHHUSI HCIOJb30BATh MNPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOEHUH
3HAHWUM: PACKPBIBATh CMBICT XHMHYECKHX IMOHATHH (BBIACIATH UX XapaKTEpHBIC
MIPU3HAKH, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTHMMHU TOHATHUSMHM), HCIIOIb30BaTh
MOHATHUS JIs1 OOBSICHEHUS OTJEIbHBIX (DAKTOB U SIBJICHUM, BEIOMPATh OCHOBAHUS U
KpUTEpUU ISl KIacCU(PUKAIMM XMMHYECKUX BEIIECTB U XUMHUYECKUX PEaKIIUi,
yCTaHABIMBATh MPUIMHHO-CICACTBEHHBIC CBSI3M MEXIYy OOBEKTaAMU HW3Yy4YCHUS,
CTPOUTH JIOTUYECKUE PACCYXACHUS (MHIYKTUBHBIC, JICTYKTHBHBIC, 110 aHAJIOTHH),
JIeJIaTh BBIBOJBI U 3aKIIOUCHMS;

YMEHHE TMPUMEHSATH B TIPOIECCEe TMO3HAHUS TMOHATUSA (TIPEAMETHBIE H
METanpeIMETHBIE), CAMBOJIMYECKHE (3HAKOBBIE) MOJIEH, UCTIOJIb3YEMbIE B XUMUH,
peoOpa3oBbIBATh MIUPOKO MPUMEHSIEMbIC B XMMUU MOJIEIbHBIE TIPEACTABICHUS —
XUMUYECKUN 3HAK (CHMBOJI dSJIEMEHTA), XUMHUYecKas QopMmyja W ypaBHCHHE
XUMUYECKOW peaKIUuU — MPHU PEIICHUU y4eOHO-IO3HABATENbHbBIX 33/1ad, ¢ YUETOM
3TUX MOJEIBHBIX MPEACTABICHUN BBIABIATh U XAPAKTEPHU30BaTh CYIIECTBEHHBIE
MIPU3HAKHA U3Y4aeMbIX OOBEKTOB — XMMHUYCCKHUX BEIIECTB U XUMUUYECKUX PEaKITuH,
BBIBJSITh  OOIIME  3aKOHOMEPHOCTH, TMPUYUHHO-CJICACTBEHHBIC CBSI3U U
MPOTHUBOPEUHS B H3yUAEMbIX MPOLIECCAX U SBJICHUSX.

ba3oBbIe ucciaenoBare/ibCKUe J1eliCTBUS:

YMEHHE HCIIOJIb30BaTh IMOCTABJIECHHBIE BOIIPOCHI B KAaYE€CTBE HHCTPYMEHTA
MO3HAHUS, a TakKe B KayeCTBE OCHOBBI Il (OPMUPOBAHUSI THUIOTE3bI IIO
MPOBEPKE MPABUIIBLHOCTH BBICKA3bIBAEMBIX CYKICHUN;

MPUOOPETCHUE OIBITa 110 IUIAHUPOBAHHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKHX OKCIEPUMEHTOB, yMEHHE HaOIIoJaTh 3a XOJOM IIpoIlecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €ro pe3ysbTaT, (PopMyaupoBaTh 00OOIICHUS U
BBIBOJIBI 10 pE3yJbTaTaM MPOBEIAEHHOTO OIBITA, UCCIEIOBAHUS, COCTABISATh OTYET
0 MPOJIeTTaHHOW padoTe.

Pabora c nndopmanmueii:

YMEHHE BBIOMpATh, AHAIM3UPOBATh W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IUYHBIX BUJOB U (POPM Mpe/CTaBICHUS, TOTYyYaeMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsT ~ JIUTEpaTypa XUMHUYECKOTO COAEpP)KaHUS, CIPaBOYHBIC
nmocobusi, pecypcbl MHTepHeTa), KpUTHUYECKH OIICHHWBATh IPOTHBOPCUMBYIO U
HEJIOCTOBEPHYIO HH(POPMAITHIO;



yMEHUE TPUMEHSTh Pa3jIM4HbIe METOJbl M 3alpOoChl MPU MOWCKE U OTOOpE
uH(pOpPMAIIMM U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX [JIsl BBIITOJIHEHHUS
y4eOHBIX U MO3HABATEIBHBIX 3a7a4 OMPEASIEHHOTO TUIIA, PUOOPETEHNE OIBITA B
00JaCTH  WCTOJB30BaHHS  HH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHNE KYJIbTYypOH aKTUBHOTO MCIOIB30BAHMS PA3IMUHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATEIBLHO BHIOMPATH ONTUMANBHYIO (POpMY MpeacTaBieHus nHGopMauu u
WUTIOCTPUPOBATh pEIIaeMble 3aJa4dl  HECIOKHBIMA CXEMaMH, JharpaMMaMu,
apyrumu hopmMamu rpaduKu ¥ IX KOMOWHAIUSMU,

yMEHUE UCIOJIb30BaTh W AaHAIM3UPOBaTh B TIpoliecce y4eOHOH U
UCCJIEeI0BATENBCKON JEATENHHOCTU MH(DOPMALUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIBCKOTO XO3SMCTBA M TPAHCIIOPTa HA COCTOSHUE OKPYKAIOIICH MPUPOTHOM
CpeIbl.

KoMmyHuKkaTHBHbBIE YHHBepPCcabHbIEe YueOHbIe 1elCTBUA:

yMEHHMs 3aJlaBaTh BOIPOCHI (B XOJe Juajgora U (Wid) JUCKYCCHH) TIO
CyllecTBy  oOCyXJaeMol  TeMbl, (OPMYJIHpPOBAaTH CBOM  IPEAJIOKECHHS
OTHOCHUTEIHHO BBITIOJTHCHHSI TIPE/IIOKEHHOM 3a/1a4H;

YMEHUSI  TPEJCTaBIsATh  TOJYyYECHHbIE  pe3yJbTaThl  MO3HABATEIHLHOMN
NESATEAbHOCTM B YCTHBIX UM MHCBbMEHHBIX TEKCTaxX; JeiaThb MPE3eHTAILNIO
PE3yNbTATOB BBITIOJHEHUS XUMHUYECKOTO JKCIEepUMeHTa (J1abopaTopHOTO OTbITA,
1abopaTopHOI pabOTHI IO UCCICOBAHUIO CBOMCTB BEIIECTB, YI€OHOTO MTPOCKTA);

yMEHUsI y4eOHOTO COTPYJAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATENILHOM M MCCIIEIOBATENbCKOM  NEATENIbHOCTH  NpU  PEIICHUH
BO3HMKAIONIUX TPOOJIEM Ha OCHOBE y4&€Ta OONIMX HMHTEPECOB M COTJIACOBAHUS
no3unuid (00Cy X IeHHsl, OOMEH MHEHUSMH, «MO3TOBBIC ITYPMBD», KOOPIUHAIIHS
COBMECTHBIX JICCTBUH, OIpeAesieHne KpPUTEpPUEB IO OIICHKE KauecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIE YHHBeEpPCAJbHbIE YUeOHbIE NeiCTBUS:

YMEHUE CaMOCTOSITEIbHO OMPENEiaTh IENH NEATeIbHOCTH, TUIAHUPOBATH,
OCYIIECTBIISATh, KOHTPOJIUPOBATh M TMPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NeATEeIbHOCTh, BBIOUpaTh Hanbosee F3(hPeKTUBHBIE CIIOCOOBI PEIIeHUsT YUCOHBIX U
MO3HABATEIBLHBIX 3a/Ja4, CaMOCTOATEIBHO COCTABJIATh WA KOPPEKTUPOBATH
MPEJIOKEHHBIM  QITOPUTM JCUCTBUUA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJIYYCHHS] HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJIYYEHHOTO pPe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
HCITIOJIB30BaTh M aHATM3UPOBATH KOHTEKCTHI, TIPEJIaracMbI€ B YCJIOBUH 3aJaHUM.

MNPEAMETHBIE PE3YJIBTATbDI

B cocraBe mnpeaMeTHBIX pPE3yNbTATOB IO OCBOCHHUIO 00s3aTEIHHOTO
COJIEp KaHMs, YCTAHOBJIEHHOTO JaHHOW QeaepanbHOil paboueld Mporpammoi,
BBIICIIAIOT: OCBOCHHBIC OOYYaIONUMUCS HAay4YHBIC 3HAHUS, YMEHHS U CIOCOOBI



JIercTBUl, crnenuduuecKkue A IPEeAMETHON  0o0macTu  «XHUMHS», BHJIBI
JNEATEIbHOCTH IO  IIOJYYEHHIO HOBOTO  3HAHUA, €ro HWHTEPIpETaluH,
peoOpa30BaHUIO U MTPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIIHSX.

K xonIy o0ydenus B 8 kjacce npeIMeTHBIE PE3yJIbTaThl HA 0230BOM YPOBHE

JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBIC] OCHOBHBIX XMMHWYECKHX IMOHSATHWA: aTOM, MOJIEKYJa,
XUMHYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CJIO0KHOE BEIIECTBO, CMECH
(oHOpOIHAs M HEOAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJWYECTBO BEIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBas J10JIs1 XUMUYECKOT0 AJIEeMEHTa B COEIMHEHUU, MOJISIPHBIN 00BEM,
OKCHJ, KHCJIOTa, OCHOBAHHUE, COJIb, SJIECKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJICHHS, XMMHUYECKasi peaKius, KiacCUUKAIMSA pPEaAKIUH: peakiuu
COCIMHEHUS, PEAKIUMU Pa3J0KEHUs, PEAKIUU 3aMENICHUs, PEaKIuu
oOMe€Ha, 3K30- U SHIOTEPMUUYECKHUE PEaKIIUU, TEIUIOBOM 3(P(HEKT peakiinu,
SAIpO aToMa, JJEKTPOHHBINM CJIOW aToMma, aTOMHasi OpOuTalb, PAaAUYC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAS W HEMOJISIpHAs KOBAJICHTHAS CBS3b,
MOHHAs CBs3b, MOH, KaTHOH, aHWUOH, pPAacTBOpP, MACCOBasi JIOJIsl BEILIECTBA
(mpoueHTHast KOHLEHTpAaIKs) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHYECKHUX TOHSITHUH W
MIPUMEHSITh 3TU NOHSATHUS MPU OMKUCAHUY BEIIECTB U UX MPEBPAILICHHUII;

e HCIONBb30BaTh XHWMHUYECKYIO CHUMBOJHMKY JUIsI COCTaBJICHHS (HOPMYT
BEILECTB U YPABHEHUN XUMHUUYECKUX PEAKLINIA;

e OINpEIENsATh BaJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COETUHEHMSX,
CTETICHb  OKHCJICHUS  JJIEMEHTOB B  OWHApHBIX  COCIMHCHMSIX,
MPUHAJJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAcCy COECAMHEHUN 10
dbopmynam, BHUJ XUMUYECKOM CBsI3M (KOBAJIGHTHAas W MOHHAs) B
HEOPTraHUYECKUX COCAMHEHUSIX;

e packpbiBaTh cMbIch llepuomnueckoro 3akona J[. WM. Menneneena:
JEMOHCTPUPOBATh MOHUMAHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWMCTB
XUMUYECKUX JJIEMEHTOB OT UX MOJOKEeHUS B llepmoamdeckoi cucreme,
3aKOHOB COXPAHEHHUSI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYE€HUsI, 3aKOHA ABOTajipo;

e ONUCHIBATH W XapakTepuszoBaTh TaOIMuHYO Qopmy Ilepuoguyeckoit
CUCTEMBl XMMHMYECKMX DJJIEMEHTOB: pa3IU4aThb IOHATHS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnodbounas noarpynna (b-rpynmna)», Mansie u
OOJbIIME TEPHOJBI, COOTHOCHTH OOO3HAYECHUS, KOTOPHIE HMEIOTCS B
tabnune «llepuomuueckass cucrtemMa XuMmudeckux »diemeHToB J[. H.
MeHneneeBay C UHCIOBBIMH XapaKTEPUCTHUKAMH CTPOCHHUSI aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsia siapa, oOIee Yuciao IEKTPOHOB
U pacrpeesieHle UX MO0 SJIEKTPOHHBIM CJI0SIM);

KJIacCU(DUIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIICCTBA,
XUMHUYECKHE PEaKIuu (10 YUCIY U COCTaBY YYAaCTBYIOIIMX B PEaKIIUU
BEIIIECTB, MO TEIUIOBOMY (P PeKTy);

XapaKTepu3oBaTh (OMUCHIBaTH) OOIIME XMMHYECKHE CBOWCTBA BEILECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPXKAasl ONMUCAHUE MMPUMEpPaMU MOJIEKYIIIPHBIX
YPABHEHHUM COOTBETCTBYIOIINX XUMAYECKUX PEAKIINM;

MIPOTHO3UPOBATh CBOWCTBA BEIECTB B 3aBUCUMOCTU OT UX KaUY€CTBEHHOTO
COCTaBa, BO3MOXXHOCTHM TMPOTEKAHUS XUMHUYECKUX MPEBpAIIEHUNA B
Pa3TUYHBIX YCIOBHUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJSIPHYIO W MOJSIPHYIO MacChl
BEII[ECTB, MAaCCOBYIO JIOJI0O XHUMHUYECKOTOo »JJjeMeHTa 1o Qopmyie
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKIINU;

MPUMEHSTH OCHOBHBIC OIEPAIIMU MBICITUTEILHON JESTEIHPHOCTH — aHAu3
U CHUHTE3, CpaBHEHHE, 00OOIICHHEe, CHCTeMaTH3aINIo, KIacCHU(HUKAIINIO,
BBISIBJICHUE TPUYUHHO-CIIECICTBEHHBIX CBS3€H — Il M3Y4YEHUS CBOMCTB
BCIIECTB M XHWMHYECKHX pEaKIHMi, eCTCCTBEHHO-HAYYHBIC METO/IbI
MO3HAHUA — HAOIIOJCHHWE, W3MEpPEHUE, MOJCIUPOBAHUE, SKCIICPUMEHT
(peanbHBIN ¥ MBICJICHHBIN );

CleloBaTh  NpaBWJIaM  IMOJIb30BAaHUS  XMMHYECKOM  MOCYJIoll H
7a00opaToOpHbIM  O0OpYJIOBaHMEM, a TakKXKe IMpaBWiaM OOpaIlleHUs C
BCIIECTBAMH B COOTBETCTBUU C WHCTPYKIUSIMUA TI0 BBIMOJHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpPaHUIO
ra3oo0pa3HbIX BellecTB (BOJOpPOAA U KHCIOPOJa), IMPUTOTOBIECHUIO
pPacTBOPOB C OMPEACTEHHON MacCOBOM JO0JIEM PaCTBOPEHHOTO BEIIECTBA,
IUIAHUPOBAaTh W MPOBOAWTH  XMUMHYECKHE  DKCIIEPUMEHTHI  TIO
pPacro3HaBaHUIO PACTBOPOB IIEIOYEH U KUCIIOT C TTIOMOIIBI0O HHINKATOPOB
(;makmyc, dheHondTanenH, METHIOPAHXK U APYTrue).

K xoHIiy 00ydenus B 9 kjiacce npeIMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYJAFOIIMXCS YMEHUH:

pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKMX IOHSATHH: XHMHYECKUI
AJIIEMEHT, aTOM, MOJIEKYJd, WOH, KaTHOH, AHHMOH, IIPOCTOE BEIIECTBO,
CJIOKHO€ BEIIECTBO, BAJIEHTHOCTb, 3JEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasl Peaklys, XUMUUECKasl CBs3b, TEIJIOBOU d(DPeKT
peakuuu, MOJb,  MOJISIpHBIE ~ 00BEM,  pacTBOp,  AJIEKTPOJIUTHI,
HEAJIEKTPOJIUTBI, JJIEKTPOJIMTHYECKAS] JUCCOLMALMA, PEaKUUA HOHHOIO
oOME€Ha, Karaau3arop, XUMHUYECKOE pPaBHOBECHE, OOpaTuMble U



HEOOpaTUMBbIE pPEaKIMM, OKHUCIHTEIbHO-BOCCTAHOBUTEIIbHBIE pEaKIINH,
OKHCIIUTENb,  BOCCTAHOBUTENb, OKHUCJIEHME U  BOCCTAHOBJICHME,
ajuioTponusi, aMm(pOTEpHOCTh, XUMHUYECKas CBI3b (KOBaJICHTHAasi, MOHHAS,
METAJIMYECKasi), KPUCTAJUIMYECKass pEHIETKa, KOPpO3Usi METaJUIOB,
CIUIaBbl, CKOPOCTh XHMMHWYECKOM PpEaKUUH, NPEAEIbHO JIOIyCTUMAas
koHueHtpanus [TJIK Bemectna;

WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHMHWYECKHX TOHATHH U
MIPUMEHSITh 3TU MOHSTHUS MPU ONMKUCAHUY BELIECTB U X MPEBPAILICHHUII;
UCIIOJIb30BaTh XUMUYECKYIO CHMBOJIMKY JUJII COCTaBlIeHUS (PopMyI
BEILECTB U YPABHEHU XUMHUUYECKUX PEAKLINIA;

ONPEAEHATh BAJICHTHOCTh U CTEIIEHb OKUCIECHUSI XUMUUECKHUX 3JIEMEHTOB B
COCMHEHUAX PA3JIMYHOTO COCTaBa, MPUHAMIECKHOCTh BEIIECTB K
OMpEeNENEHHOMY KJIAcCy COEIUHEHUN 1o ¢opMmyrnam, BHUI XUMHYECKOU
CBS3M (KOBAJICHTHAsl, HOHHAs, METANIMYECKas) B HEOPraHUYECKHX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PAacTBOPAX HEOPTaHMYECKUX COCIMHEHUH, TUIl KPUCTATIMYECKON
PELIETKA KOHKPETHOTO BELIECTBA;

packpbiBaTh cMbIci llepuomnueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHWMAaHWE: OIKCHIBATh M XapaKTEPU30BATh
tabmmunyio Gopmy [lepuommueckoid CUCTEMBI XUMHUYECKHX DJIEMEHTOB:
paznuyaTh MOHATUSA «TJaBHasg noarpynma (A-rpynma)y u «moOodHas
noarpynna (b-rpymnmna)», Maneie u OoJiblliM€ MEPHOJIbI, COOTHOCHUTH
0003HayYeHUsl, KOTOpblE HMEIOTCA B NEPUOJUYECKON Taldimuue, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsia  sjapa, oOIiee YHCIO JJIEKTPOHOB U
pacnpeneieHue UX 10 DJEKTPOHHBIM CJIOSIM), OOBSACHATH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB 3JIEMEHTOB M UX COCAWHECHUU B
npejenax MaliblX MNEPUOJIOB U IIaBHBIX MOJATPYIH C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIMPOBATh XMMUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIEeCTBa,
XUMUYECKUE peakiuu (M0 YUCIYy M COCTaBy Y4YacTBYIOUIUX B PEaKIUU
BEIIECTB, 0 TEIUIOBOMY 3(PdeKTy, MO0 U3MEHEHHIO CTETICHEH OKHMCIICHUS
XUMHUYECKHUX JIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATH) OOLIME M CcHelUPUYECKUEe XUMUYECKUE
CBOMCTBA MPOCTBIX M CJIOXHBIX BEIIECTB, IMOJITBEPKAAs OIMHCAHUE
MpUMepaMHi MOJICKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHMX
XUMHUYECKHUX PEaKIN;

COCTaBJISAITb YPAaBHEHUS JJIEKTPOJIUTHUYECKOW JTUCCOUMALMU  KHCIIOT,
LIEI0YEH U COJIEH, ITOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKLINA HOHHOTO



oOMeHa, ypaBHEHHUS pEaKlui, MOATBEPKIAIONUX CYIIECTBOBAHUE
TeHEeTHUYECKOM CBSI3U MEXK/y BEIlIeCTBAMU PA3IMYHbIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX peaKIui
MOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajaHCca 3THX PEaKIni;
MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOEHUS,
BO3MOXHOCTH TIPOTEKAHHMSI XUMHUYECKUX IMPEBpAIllCHU B pa3IMYHBIX
YCIIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO  MacChl
BEII[ECTB, MAaCCOBYIO JIOJI0O XHUMHYECKOTO »JJeMeHTa 1o Qopmyie
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU peaKIuu;

coONoaTh  MpaBUja  TOJB30BAHUS  XUMHUYECKOW  TMOCYyIOH U
nabopaTopHbIM  000pYy/IOBaHHMEM, a TakkKe TmpaBuwiIa oOOpamieHus: ¢
BEUIECTBAMU B COOTBETCTBUUM C HWHCTPYKIUSIMU IO BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TOJYYEHUIO U COOUpPAHUIO
ra3000pa3HbIX BEIIECTB (aMMHAKa M YTJIEKUCIIOTO ra3a);

MPOBOAUTh  pPEaKUUHU, IOJATBEPKIAIOIINE  KAYECTBEHHBIA  COCTaB
Pa3TUYHBIX BEILECTB: PACIO3HABATh OMBITHBIM MYyTEM XJIOPHUI-, OPOMHU/I-,
uoaua-, kapOonat-, ¢ocdar-, cuUilUKaT-, CyJb(aT-, THAPOKCUA-UOHBI,
KaTHOHBI aMMOHHUS ¥ HMOHBI WM3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIHNE B
BOJIHBIX paCTBOPaX HEOPTaHUYECKUX BEILIECTB;

MPUMEHSTH OCHOBHBIE OINEPAllMU MBICIUTEIbHON JEATEIbHOCTH — aHau3
U CHHTE3, CpaBHEHHE, OO0OOIIEeHHEe, CHUCTeMaTU3alNI0, BbISIBICHUE
MPUYUHHO-CJICICTBEHHBIX CBSI3€d — JUIsl U3YUYEHHs] CBOMCTB BEIIECTB M
XUMUYECKUX PEaKIUil, €CTECTBEHHO-HAy4YHbIE METOAbl IO3HAHUS —
HaOJI0ICHUE, U3MEpPEHUE, MOJCIMPOBAHUE, HKCIEPUMEHT (peasibHbId U
MBICIICHHBI ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KoanyecTBO 4acoB
Ne HaumenoBanue pa3iesioB u duekTpoHHbIE (LM pPOBbLIE)
KonTtpoabHbie IIpakTuyeckne
n/n TeM MPOrpaMMbl Bceero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Pa3nean 1. [lepBonavajbHble XUMUYECKHE MOHATHUSA
XuMHsT — BaxkHas 00J1aCTh

11 €CTEeCTBO3HAHUS U 5 ) bubmuoreka [JOK

' IIPAKTUYECKOU AEATEIbHOCTH https://m.edsoo.ru/7f41837¢

YyeJoBeKa

12 BemecTBa u xuMuueckue 15 1 bubmuoreka [JOK

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

Hroro no pazneny 20

Pa3znen 2. BaxkHeiinue npeacTaBuTe/ M HEOPraHMYeCKNX BellecTB
21 Bosnyx. Kucnopon. [lonsitue 6 bubmmoreka [JOK

) 00 oKcumax https://m.edsoo.ru/7f41837¢
27 Bognopon. Ilonstue o kucinorax g 1 bub6muorexa [IOK

' H COJISIX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [Tonsitue 06 5 1 1 bubnunoreka [JOK

' OCHOBaHHUSX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJ1aCChl 1 1 1 bubnuotexa [JOK

' HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837¢

Hroro no pazgeny 30

Pasznea 3. [lepuoauveckuii 3akon u [lepnoanyeckas cucrema xumudeckux 1eMenToB /. U. MenaesieeBa. CTpoeHue aToMOB.
XumMnueckas cBsizb. OKHCJIUTEIbHO-BOCCTAHOBUTE/ILHbIE PeaKIHU




[Tepuonnueckuii 3aK0H U

31 [Tepuoanueckas cucrema 7 bu6nuoreka [JOK
' XUMHUYECKHUX A1eMeHTOB [[. U. https://m.edsoo.ru/7f41837¢
MenneneeBa. CtpoeHue atoma
X .
- OI/IMI/I‘leCKaH CBS3b . BuGmorexa LIOK
) KACIHTCIEHO https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJIbHBIE PEAKIIUU
W 15 bubmuoreka [JOK
TOT0 1o pasiely https://m.edsoo.ru/7f41837¢
p 3 bubmuoreka [JOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KoanuecTBo yacos DJIeKTPOHHBbIE
HaumMeHoBaHUe pa3/iesioB U TEM (undposbie)
Ne i/ P Kontpoasnsl | IlpakTuueckue p
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
e padoThbI padoThbI
pecypcsbl
Pa3zgea 1. BemecTBo 1 XUMHYECKHE peaKkuu
11 [ToBTOpeHnue u yriayOnenue 3HaHUN 5 | bubnuorexa [IOK
' OCHOBHBIX PA3/eJIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnunoreka [JOK
' peakuuii https://m.edsoo.ru/7f41a636
13 DIEKTPONIUTHYECKAs] AUCCOLIUALIMSL. 2 1 1 bu6nuoreka [IOK
' XHMMHUUYECKHUE PEAKLUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pasgeny 17
Pa3zgen 2. HeMeTaJJIBI M X COeANHEHHUS
21 OO6m1as XxapaKTepruCcTUKa XUMUIECKHIX 4 1 bubnmoreka [JOK
' sneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO6m1as XxapakTepruCTUKa XUMUYECKHUX
2.2 anemeHToB VIA-rpynmsl. Cepa u e€ 6 bubmoreia HOK
' TPYIHERL Tep https://m.edsoo.ru/7f41a636
COCTMHECHHUS
OO0m1ast XxapaKTepUCTHKA XUMUYECKHX
23 aneMeHTOB VA-rpymnmsl. A30T, pochop u ux 7 1 bubmmorexa [IOK
' PYTHIEL. ’ P https://m.edsoo.ru/7f41a636
COCTMHECHHUS
OO01mas xapakTeprucTHKa XUMUIECKUX
2.4 snemeHToB [VA-rpynnsl. Yriepon u 8 1 2 bubmorexa [OK
) . Py ' poa https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHCHHUS




Hroro no pazgeny

25

Pa3zgen 3. MeTaJJIbI M MX COCAUHECHUSA

N bubmuorexa [JOK
3.1 Obmue cBoHCTBa METANIOR 4 https://m.edsoo.ru/7f41a636
. bubmuoreka [JOK
3.2 Baxneiime MeTauibl U UX COSUHEHUS 16 hitps://m.cdsoo.ru/7f412636
Hroro no pazneny 20
Pa3nes 4. Xumus n okpy:kawumias cpeia
41 B a 3 bubmuorexa [JOK
. €IIeCTBa U MaTepUaIbl B )KU3HH YEIOBE hitps://m.cdsoo.rw/7f412636
Hroro no pazneny 3
p 3 bubmuoreka [JOK
C3CPBHOC Bpemi https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68







IHOYPOYHOE IIVTIAHUPOBAHHUE

8 KUIACC
KosmmyecTBo yacos DJIEeKTPOHHbIE
Jara
Ne nudposbie
Tema ypoka KonTpoabubie | IlpakTtudyeckue | H3y4Y€HH
n/n Bceero oOpa3oBaTe/ibHbIEC
padoThbI padoThI A
pecypchl
| [Ipeamet xumuu. Poias XuMuM B )KM3HU 1 bubmuorexa [JOK
yeJjioBeka. Telia U BemecTBa https://m.edsoo.ru/ff0d210c
2 [TonsiTHE O METO/AX MO3HAHUS B XUMHUHU 1 bubmorexa [OK
A https://m.edsoo.ru/ff0d227¢
[TpaxTrueckas padota Ne 1 «IIpaBuna
3 paboThl B 1a00paTOpuu U MPUEMBI | bubmuorexa [JOK
oOpareHus ¢ 1adbopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyOBaHUEMY
4 YucTeie BemecTBa 1 cMecH. CrIocoObI | bu6mmoreka [IOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padorta Ne 2
5 «Paznenenue cmecelt (Ha mpumepe 1 bubmmorexa HOK
a ! (Ha HpuMep hitps:/m.edsoo.ru/ff0d28c8
OUYMCTKU MTOBAPEHHOM COMM)»
bubmnoreka [IOK
6 A 1
TOMBI H MOJIGKY BT https://m.edsoo.ru/ff0d2a6¢c
. XuMHU4YeCKHe 3JIEMEHTHI. 3HAKH | bubmuoreka [JOK
(CMMBOJIBI) XUMHUYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIOXKHBIE BEIIECTBA 1 bubmmorexa [IOK
P - https://m.edsoo.ru/ff0d2a6¢c
bub6 OK
9 ATOMHO-MOJIEKYJISIPHOE YYEHHE 1 nommoreka L

https://m.edsoo.ru/ff0d2d50




3aKO0H ITOCTOSHCTBA COCTaBa BEIICCTB.

bu6mmnoreka [JOK

10 X eckas o a. BanenTtHoc
M A bopmyn HTHOCTD https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKHUX 3JIEMEHTOB
1 OtHOCuTeNbHAs aTOMHAs Macca. bubnuoreka [JOK
OTtHocuTenbHAsE MOJIEKYJIIPHAs Macca https://m.edsoo.ru/ff0d323¢c
12 MaccoBast 1011 XUMHUYECKOTO bu6mmoreka [IOK
3JIEMEHTA B COCAUHEHUU https://m.edsoo.ru/ff0d350c¢
13 KonmuectBo BemiectBa. Mojib. bubmnoreka [IOK
Momnsipnasa macca https://m.edsoo.ru/ff0d5230
14 du3NYECKUe U XUMUYSCKHUE SIBIICHUS. bubmuoreka [JOK
XuMuyeckas peakuus https://m.edsoo.ru/ff0d37fa
IIpu3Haky U ycioBus MPOTEKaHUS bubnuoreka [IOK
15 .
XUMHUYECKUX pPeaKLUil https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BEUIECTB. bubnnoreka [JOK
XHUMHUUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brluucnenus konudecTa, Macchl
17 BEILIECTBA 10 YPABHEHUSAM XUMHUECKUX bubmmorexa [JOK
B . yP https://m.edsoo.ru/ff0d5708
peakumii
Knaccudukanmst XuMrUuecKux peakimii
18 (coemuHeHUs, pa3IoKECHHS bubmorexa HOK
A > P : https://m.edsoo.ru/ff0d3f34
3aMeIeHHsI, 0OMEHA)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHIMKIoneaucT. O6001IeHre U bubmmorexa LIOK
H AHCT Hf https://m.edsoo.ru/ff0d40c4
cHUCTeMaTH3aIus 3HAaHUI
20 Konrponsnas padora Nel mo teme bubnuoreka [IOK
«BenecTBa 1 XMMUYECKUE PEAKLIUN https://m.edsoo.ru/ff0d4290
1 Bo3nyx — cmecsk razos. Cocrtas bu6mmoreka [JOK

Bo3nyxa. Kucinopon — snemeHT u

https://m.edsoo.ru/ff0d448e




npocToe BeuiecTBo. O30H

duznyecKkue U XUMHYECKHE CBOMCTBA

bu6mmoreka [IOK

22 KNCIOPOA (PeaKiuH OKHCIICHHS, https://m.edsoo.ru/ff0d4614
ropenune). [lonarue o6 okcumax
Crioco0bI oTydeHus: KUCI0poia B
23 71a00paTOPUH U TPOMBIIIIICHHOCTH bubmorexa [IOK
patop p ' https://m.edsoo.ru/ff0d497a
[TpumeneHue kuciaopoaa
TennoBoii 3 PexT XuMUIECKOI
24 peaKIuu, MIOHATHE O bubmnoreka [IOK
TEPMOXUMUYECKOM YPABHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
HHAOTEPMUYECKUX PEAKIIUAX
Tonnuso (HedTh, yroiab U METaH).
25 3arpsi3HEHUE BO3yXa, CIIOCOOBI €T0 bubmorexa HOK
p yxa, https://m.edsoo.ru/ff0d4c4a
MpEeI0TBPAIEHUS
ITpakTnueckast padora Ne 3 1o teme
26 «Ilonydenue u cobrpanue KMUCIOpoia bubmmorexa LIOK
y . P posa, https://m.edsoo.ru/ff0d4ae2
W3Y4YEHUE €r0 CBOMCTB»
7 Bonopon — sieMeHT u mpocroe bub6nuoreka [IOK
BelecTso. Haxoxnenue B mpupoze https://m.edsoo.ru/ff0d4dd0
73 DU3NYECKUE U XUMUYECKHE CBOMCTBA bubmuoreka [JOK
Bogopoaa. [Ipumenenue Bogopozaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
2 IT
? OHATHE O KHCTOTax | COMAX https://m.edsoo.ru/ff0d50d2
30 Crioco06blI osTydeHus: BOAOPOa B bubnuoreka [IOK
nabopaTtopun https://m.edsoo.ru/ff0d4dd0
[TpaxTrueckas padota Ne 4 o Teme
bu6mmoreka [IOK
31 «Ilonmydenue u cobupanue BoI0poa,

HU3Yy4YCHHUC €T'O CBOMCTB»

https://m.edsoo.ru/ff0d4{42




MossipHbiii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542¢
Brrunciienus 00bEMa, KOJIU4YeCTBa
33 BEIIECTBA ra3a Mo €ro U3BECTHOM bubmorexa OK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WK 00BEMY
Brruucnenus o0EMOB Ta30B 10
34 ABHEHUIO PEAKIIMM HA OCHOBE 3aKOHA bubmorexa [OK
yp . peaKtl . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 Du3NYECKHEe U XUMUYECKUE CBOMCTBA bu6mmoreka [IOK
BOJIEI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [lorstue 00 bubmuoreka [JOK
HHAWKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HachieHnHbie
37 1 HCHACHI peHHBIIe) acTBOpBI. MaccoBast bubmorexa HOK
H P PPl https://m.edsoo.ru/ff0d5b40
JIOJISI BEIIECTBA B PAaCTBOPE
[TpakTryeckas padora Ne 5 o Teme
13 «IIpuroroBnenue pacTBOpPOB ¢ bubnuoreka [JOK
OnpeAcNEHHON MacCOBOW 10IEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOIO BEILIECTBAY»
19 Konrponsnas padora Ne2 o teme bubnuorexa LIOK
«Kucnopon. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: cOCTaB, KiaccuduKaus, bubmnoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHne n XuMH4YECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubamorexa [TOK
’ P https://m.edsoo.ru/ff0d664¢e
OKCHJOB
4 OcHoBaHuUsI: COCTaB, KIacCU(pUKAIIHS, bu6nmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




43 ITonmyyeHue U XMMUYECKUE CBOMCTBA bubnuoreka [IOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: coctas, knaccudukarus, bu6mmoreka [IOK
HOMEHKIATypa https://m.edsoo.ru/ff0dfee2
45 [TonyuyeHnue u XUMHYECKUE CBOMCTBA bubmuotexa [JOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Comn (cpenHue): HOMEHKIIATypa,
46 cnocoi(SLII) O ‘I)eHI/Iﬂ XI/IMI/I‘IZ(I:KI/IG bubmorexa HOK
N Y ’ https://m.edsoo.ru/00ad9474
CBOIICTBa
[TpakTuueckast padora Ne 6. Pemenue
47 AKCIIEPUMEHTAJILHBIX 3a/1a4 110 TEME bubnmorexa [JOK
«OCHOBHBIE KJIACChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTMHCHUI
43 ['eneTnueckas CBSA3b MEXAY KJIaCCAMU bubnnorexa [JOK
HEOPraHWYECKUX COCIMHEHU https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O0001IeHe U CUCTEMATU3aIUs 3HAHUI
H H https://m.edsoo.ru/00ad9cb2
Konrponsnas padora Ne3 mo teme
50 "OCHOBHBIE KJIACChI HECOPTaHUUECKUX bubmorexa HOK
o p https://m.edsoo.ru/00ad9¢1a
COCTMHECHHI
[TepBbie MOMBITKY KIACCH(PUKAITUU
51 XMMHUYECKUX dJIeMEHTOB. [loHsTHE O bubmorexa HOK
i https://m.eds0o.ru/00ad9ffa
rpyImax CXOAHBIX JIEMEHTOB
[Tepuonuueckuil 3aKOH U
52 [Tepuoauueckas cucTeMa XUMHYECKUX bubmorexa OK
pHOA https://m.edsoo.ru/00adas52c
snemeHToB /I. 1. Menaeneena
bu6nmmoreka [IOK
53 Ilepuonsl, rpymnisl, NOATPYIIIIbI

https://m.edsoo.ru/00adas52c




Ctpoenne atoMoB. CoCTaB aTOMHBIX

bubmuoreka [JOK

54
sanep. U3oTomsl https://m.edsoo.ru/00ada342
CrtpoeHnue 3MeKTPOHHBIX 000JI04eK
55 aToMoB 3j1eMeHTOB Ilepnoguueckoit bubmorexa T[IOK
proa https://m.edsoo.ru/00ada6bce
cucreMmsl J1. 1. MeHnaeneeBa
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA I10 €r0 MOJIOKEHUIO B bubmuotexa [JOK
[Tepuonuueckon cucreme [I. 1. https://m.edsoo.ru/00ada824
MeHnaeneeBa
3nauenue [leprnonnyueckoro 3akoHa s
57 pa3BuTHs HayKku U npaktuku. /1. W. bubnuorexa [JOK
MenneneeB — y4€HbIHU, NIEAaror u https://m.edsoo.ru/00ada96e
rpakJIaHuH
PesepsHbIi ypok. O000ImIEHNE U
58 CI/ICTIe)MaTI/IBZ pI/IH 3HAHUH / bubmmorera [JOK
. 1 https://m.edsoo.ru/00adb33c¢
Bcepoccutiickas npoBepouHasi pabota
Kontponbhas pabota Ne4 o reme
59 «Ctpoenue atoma. XUMHYECKAs CBA3b) bubmorera [JOK
p aroma. hitps:/m.eds0o.ru/00adb486
/ Beepoccuiickast mpoBepodHasi pabota
DIEKTPOOTPULIATEIIBHOCTh ATOMOB bubnuoreka IIOK
60
XUMHUYECKUX DJICMECHTOB https://m.edsoo.ru/00adaab8
61 HMonHas xuMH4eCcKas CBI3b bubmorera [JOK
https://m.edsoo.ru/00adac34
2 KoBasneHTHas nossspHast XuMU4ecKas bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBaseHTHas HenoJsipHasi XuMu4ecKast bubnuorexa [IOK
CBSI3b https://m.edsoo.ru/00adaab8
64 CrereHb OKUCTICHUS bu6mmoreka [IOK




https://m.edsoo.ru/00adae28

65 OKHCIHUTENbHO-BOCCTAHOBUTEIHHBIC 1 bubnnorexa [JOK
peaxkuuu https://m.edsoo.ru/00adb076
bubmuoreka [[OK
1
66 OKHCIIUTEIN U BOCCTAaHOBUTEIN https://m.cdsoo.rw/00adb076
PesepsHrlil ypok. O000IIEHHE U
67 CI/ICTIG)MaTI/BZpI/ISI 3HaHI/IIiIH 0 TeMe 1 Bubmorexa IOK
1t https://m.edsoo.ru/00ad9cb2
«CTtpoeHue aroma. XuMUYECKAsI CBSI3b)
68 PezepsHblil ypok. O6001menue u 1 bubnumorexa LIOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KoaunuecTBo yacos DJIeKTPOHHbIE
Jlata
Ne uugposbie
Tema ypoka Kontposbnbie | IIpakTnyeckue | H3yYeHH
n/n Bcero o0pa3oBaTejbHbIE
padoThbI padoThI A
pecypcbl
[lepuoauueckuii 3aK0H.
| [lepuoanueckas cucrema | bu6mmoreka [IOK
XHUMHUYECKHX d1eMeHToB /I, 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTU B U3MEHEHUU
2 CBOMCTB XMMUYECKHUX HJIEMEHTOB 1 bubmmorexa [TOK
. https://m.edsoo.ru/00adb6b6
NEPBBIX TPEX MEPUOJIOB
3 Knaccudukanmst 1 HOMeHKIaTypa 1 bubnmorexa [JOK
HEOPraHWYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Buasl XUMUYECKOM CBSI3U U THITBI 1 bubmuoreka [{OK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonrtponsHas padora Nel no reme
5 «IToBTOpEHUE U yriTyOieHHe 3HAHUH 1 1
OCHOBHBIX Pa3/elIOB Kypca 8 Kiacca»
6 Knaccudukanmst XuMHIecKux 1 bu6mmoreka [IOK
pEaKIMH MO Pa3TuYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHATHE O CKOPOCTH XMMUYECKOI
7 eakuuu. [IoHATHE O TOMOTEHHBIX U 1 bubamorexa [IOK
P ) https://m.edsoo.ru/00adbe9a
TFeTEPOre€HHBIX PEaKLUAX
[TonsaTHE 0 XUMHYECKOM PAaBHOBECHH.
p bubmnoreka [IOK
8 DaKTOPBI, BAUSIONINE HA CKOPOCTh 1

XUMHYIECKOHN PEAKIMHU U IMOJIOKCHUC

https://m.edsoo.ru/00adc28c




XUMHYCCKOI'O paBHOBECUA

OKUCIINTEIIFHO-BOCCTAHOBUTEIBLHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 371eKTPOIUTUYECKOI
10 nccorranuu. CHIbHBIE U ci1a0ble bubmorexa LOK
A HHATHH. https://m.edsoo.ru/00adcd68
BJIEKTPOJIUTHI
11 HonHrle ypaBHEHUS pEaKIIUA bubmorexa LOK
yp peaxt https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHHUI B CBETE MPEICTABICHUN bubmorexa LOK
val https://m.edsoo.ru/00add5d8
00 2JIEKTPOIUTUYECKON JUCCOIHAITTT
XUMHYECKHE CBOUCTBA COJIEH B CBETE
13 [IpEeICTaBIEHUNA 00 bubmmorexa LHOK
et . https://m.edsoo.ru/00add8b2
3JIEKTPOJIUTUYECKON AUCCOIUALINHT
14 IMonsarue o ruaponse conei bubmmorexa LHOK
AP https://m.edsoo.ru/00add9d4
15 O06001meHNe U CHCTEMAaTH3aIIHS bubmuoreka [JOK
3HAaHUU https://m.edsoo.ru/00addd12
[IpakTuyeckas padora Ne 1.
16 «Pemienne YKCrepuMeEHTAILHBIX Bubmorexa HOK
p https://m.edsoo.ru/00addbfa
3a1a9dy
KonrtponsHas pabora Ne2 o reme
17 «DIIEXTPOIUTHYECKAS JUCCOLHALINS buGnnorexa [IOK
p A HHATHA. https://m.edsoo.ru/00addec0
XUMHUYECKUE PEAKIIUU B PACTBOPAX)
OO011ast XapakKTEPUCTUKA TAJIOTEHOB.
18 XI/IMI/I‘ICCKI:/IC CBI())ﬁCTBa Ha IIpuMepe Bubmorexa OK
p P https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogopoz. CoisiHast KUCIIOTa, Bu6aunoreka IIOK




XMMHYECKHUE CBOMCTBA, MOJyYEHHUE,
MIPUMEHEHUE

https://m.edsoo.ru/00ade104

[IpakTuyeckas padora Ne 2 o teme

bu6nmmoreka [IOK

20 «ITonydeHue COISTHOM KUCIIOTHI,
y . . https://m.edsoo.ru/00ade348
U3y4eHUE €€ CBONCTBY
Brruncnenust no ypaBHeHHUSIM
21 XUMUYECKUX PEAKLUMI, €CIIH OUH U3 bubnmorexa [IOK
peaiH, A https://m.eds00.ru/00ade488
peareHToB JIaH B U30BITKE
” OO61mas xapakTepuCcTHKa 3JIEMEHTOB bubnuoreka [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AmoTponHble MOIU(UKALIUN CEPBHI.
” Haxoxnaenue cepbl 1 €€ coeluHeHU bubnuorexa [IOK
B Ipupoje. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo0po/1, CTPOCHHUE, bubnmnoreka [JOK
dU3NYECKUEe M XUMUIECKHE CBONCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KHCIIOTA,
25 du3nUeckrue 1 XMMUYECKHE CBOWCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
MpUMEHEHUE
XUMHUYECKUE PEAKIINH, JIEIKAIUE B
OCHOBE ITPOMBILIEHHOTO crIocoba
2 IIOJIyYEHUS CEPHOU KUCJIOTBI. bubnuorexa LIOK
XHUMHUECKOE 3arpsI3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaroIleH Ccpeibl COEIUHEHUSIMU
cepbl
7 Brruncnenune MaccoBoil 4O BBEIXOJa bubmuorexa [JOK
NPOAYKTa PEaKLIUU https://m.edsoo.ru/00adec8a
28 OO0r1ast XapaKTEpUCTHKA DJIEMEHTOB Bubaroreka IIOK




VA-rpynmnsl. A30T, paclipocTpaHEeHHE
B IIpupoe, GU3NIECKUe U
XUMUYECKHE CBOMCTBA

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

AmMEak, ero ¢pusndeckue u

29 XUMUYECKHUE CBOWCTBA, MOTYYEHUE U bubmorexa HOK
> oMY https://m.eds00.ru/00adf004
pUMEHEHUE
[IpakTuueckas padora Ne 3 mo Teme
30 «ITonyyeHre aMMuaka, U3y4eHue ero bubmorera [IOK
N y - 13 https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KucjoTa, e€ GpusnvIeckue u bubmnoreka [IOK
XMMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons3oBanne HUTPATOB U COJIEH
aMMOHHUS B KQU€CTBE MUHEPATBHBIX

32 00peHnii. XuMHUYECKOe bubmorexa HOK
yHoop ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY Kalolel cpebl
COEIMHEHUSIMH a30Ta
Docdop. Oxcun dhochopa (V) u

33 qoocg)o pHaSI KI/ICJ'I((l))Ta (1)(1)1/11)31/1(qeil<ne u bubmoreia HOK

p N https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOWCTBA, IMOJTYyUEHUE
Hcnons3oBanue gocaTo B

34 KaueCTBE MHUHEPAJbHBIX YA0OpEHUM. bubnnorexa [JOK
3arpsi3HEHUE TPUPOJTHON CPEIbI https://m.edsoo.ru/00adfc20
docharamu
Yruepon, pacipoCcTpaHEHUE B

35 npu i e (}:1))1/131/1131601(11)/16 U XUMHUYECKHE bubmmorexa [JOK

p ? Ae https://m.edsoo.ru/00adfd9c
CBOMCTBa
36 Oxkcupsl yraepoaa, ux pusndeckue u bubnunorexa [JOK

XHUMHYECKHE CBOMCTBA.

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




DKosorndyeckue npoodIemsl,
CBsI3aHHBIE C OKcuaoM yraepoja (IV)

37 VYronbHast KUCIOTA U €€ CONu bubmmorexa [JOK
https://m.edsoo.ru/00ae006¢
[IpakTtuyeckas padora Ne 4 o teme

18 "ITosrydyeHune yrieKucioro rasa. bub6nuoreka [IOK
KauectBenHas peaxius Ha KapOOHaT- https://m.edsoo.ru/00ae027¢
noH"

[TepBoHauanbHBIE MOHATHUS 00
39 OpraHUYECKUX BEUIECTBAX KaK O bubmorexa HOK
p https://m.edsoo.ru/00ae054¢e
COCIMHEHUSIX YIJIepoaa
40 Kpemunii u ero coequHeHust bubmnorexa [IOK
P https://m.edsoo.ru/00ae080a
[IpakTuyeckas pabora Ne 5. Pemienue

41 AKCIIEPUMEHTAJIBHBIX 337a4 110 TEME bubnuoreka [IOK
«Baxueiye HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHECHHUSI»

KonTponbnas padota Ne3 mo teme
. bu6nmmoreka [IOK
42 «BaxHenmre HeMeTaIbl U UX
https://m.edsoo.ru/00ae0el8
COEITMHEHHUS»
OO6mmas XxapakTeprucTHKa XUMHUYECKHUX
3JIEMEHTOB — METaJLJIOB.

13 Mertannuueckas CBs3b U bu6mmoreka [IOK
METAJUINYECKAS KPUCTAIUINYECKAS https://m.edsoo.ru/00ae103e
peméTka. PU3nUecKre CBOMCTBA
METaJIOB

44 XUMHYECKHE CBOMCTBA METAJIIOB. bubmuorexa [IOK

DIIEKTPOXUMHUYECKUI Psif

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




HaIPsHKECHUN METAJIOB

OO61u11e cnocoObl MOTyYeHHS
metasuioB. CriiaBsl. Berancnenus no

45 aBHECHUSIM XUMUYCSCKUX PEaKIIUU bubmmorexa ITOK
yp PeaKitH, https://m.edsoo.ru/00ael 156
€CJIM OJIUH U3 PEareHTOB COJAEPIKUT
pUMECH
46 IlousaTue o Koppo3uu METAIJIOB bubnnorexa [IOK
pp https://m.edsoo.ru/00ae1278
bu6mmoreka [JOK
47 eJIo € MeTaJl
[Henotnere MeTais! https://m.edsoo.ru/00ae14b2
43 OKcubl ¥ TUIPOKCUIBI HATPUS U bubnunorexa [JOK
KaJnisa https://m.edsoo.ru/00ae14b2
49 [[lenoyHO3eMeENIbHBIE METATIIBI — bubmuotexa [JOK
KaJbIUN 1 MarHui https://m.edsoo.ru/00ael5¢e8
50 Bakueiiime coefuHEeHU KaJIbIU bubmmorexa IOK
A H https://m.edsoo.ru/00ael5e8
51 O000I1IIeHNE U CUCTEMATHU3AIIUS
3HAHUHU
5) JKécTkocThb BOMIBI U CIIOCOOEI €€ bubmnoreka [IOK
YCTpaHEHUs https://m.edsoo.ru/00ae1886
[IpakTuueckas padora Ne 6 o Teme
53 " KECTKOCTE BOABI I METOIEI €6 bubnmorexa LHOK
" a 8 https://m.edsoo.ru/00aelae8
YCTpaHECHUS
bubmnoreka [IOK
54 Ao 7|
THOMHIHHH https://m.edsoo.ru/00aelc64
AMdoTepHbIe cBONCTBA OKCHIA U bubmuorexa [IOK
55
TUAPOKCUIA https://m.edsoo.ru/00aelc64
56 Kenezo bubmuoreka [JOK




https://m.edsoo.ru/00ae1d86

OKCI/II[IJI, TUAPOKCUABI U COJIM KCJIC3a

bu6mmoreka [JOK

> (IT) u xxene3a (II) https://m.edsoo.ru/00ae35e¢6
58 O000I11IeHNE U CUCTEMATHU3ALIIUS
3HaHUI
[IpakTuueckas padora Ne 7. Pemenue
59 JKCIIEPUMEHTAJIBHBIX 3a1a4 110 TEME bubmuorexa [JOK
«BaxxnHennme MeTaJibl U UX https://m.edsoo.ru/00ae3de8
COCTUHEHUS
Boruncnenus no ypaBHEeHUsIM
XUMHUYECKHUX PeaKIUii, €CIi OJIUH U3
60 pEeareHToB JIaH B U30BITKE WIIN bubmnoreka [IOK
COACPXKUT puMecH. Berunciienus https://m.edsoo.ru/00ael1750
MacCOBOH JOJH BBIXOJa MPOAYKTa
peaxkuu
61 O06001eHre u CUCTEMATU3AIIHS
3HaHUU
KonTponbnas padora Ne4 no teme
62 «BaxxHenme MeTaJlIbl U UX
COCTMHECHHUSI
63 BemecTtBa 1 maTepuansl B bu6mmoreka [JOK
MOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMUYECKOE 3arpsi3HEHUE bubnuoreka [JOK
OKpYKaroIle cpeabl https://m.edsoo.ru/00ae4270
65 Ponps xumuu B perieHnn bubmuotexa [JOK
AKOJIOTUYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PesepsHslil ypok. O60011eHNEe 1 bubnnorexa [HOK

cUCTeMaTu3alus 3HaHu!

https://m.edso0.ru/00ae0d0a




67 PesepBHblit ypok. O0001IeHNE U 1 bubnuoreka [IOK
crucTemMaTu3aurs 3HaHUI https://m.edsoo.ru/00adb33c
68 PesepBHelil ypok. O6001IeHNE U 1 bubnuoreka [JOK
cucTeMaTu3alus 3HaHu https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68
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IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA

OCHOBHO#

OBPA3OBATEJBHOMN ITPOT'PAMMBI

8 KUIACC

Kon
NpoBepsieMoOro
pe3yJjabTara

IIpoBepsiemble NpeaMeTHbIE Pe3yJIbTATBI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOI'0 00111er0 00pa30BaHMs

1

ITo Teme: ((HepBOHa‘laJ'IBHLIC XUMHNYCCKUC ITOHATHA»

1.1

pacKpblBaTh CMBICII OCHOBHBIX XHMHYECKUX TIOHATHUH: aroMm,
MOJIEKYJ1a, XUMHUYECKHH 3JIEMEHT, IPOCTOE BEIIECTBO, CJIOKHOE
BELIECTBO, CMeCh (OIHOpPOAHAs W HEOAHOPOJHAs), BaJCHTHOCTD,
OTHOCUTENIbHAsE aTOMHAasi U MOJIEKYJsIpHas Macca, KOJIMYECTBO
BELIECTBAa, MOJb, MOJISIpHAs Macca, MaccoBas JOJsi XUMHYECKOIo
JJIEMEHTa B COCIMHEHWHU, MOJISIPHBIA O0BEM, XMMHUYECKas DPEaKIus,
KIaccuuKalus — peakiuil:  peakuuu  COSAUHEHUs,  peakluu
pa3joXKeHUs, peakUuu 3aMelIeHMs, peakIuu OoOMeHa, 0JK30- H
IHIOTEPMHUUYECKUE PEAKIMH, TEIUIOBOM A(P(HEKT peakiuu, pacTBOp,

MaccoBasi 10Ji BelecTBa (MPOLIEHTHAs KOHIIEHTPAIHs) B pacTBOPE

1.2

WIUIIOCTPUPOBATh B3daMMOCBA3b OCHOBHBIX XHUMHYCCKHX MMOHATHHA H

MPUMCHSATDH OTU MMOHATHS ITPU OMMUCAHUHN BCUICCTB U UX HpeBpaH_[CHI/Iﬁ

1.3

UCTOJIB30BAaTh XMMUYECKYI0 CHMBOJIHUKY JJIsI COCTaBJICHHUS (OpMYI

BEIIECTB U YPABHEHUN XUMHUUYECKUX PEAKIUH

1.4

PaCKpbIBATb CMBICJI 3aKOHOB COXpaHCHUA MacCChbl BCIICCTB,
MMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJAPHOI0 YYCHUSA, 3aKOHaA

ABoraapo

1.5

OIPEACIIATh BaJICHTHOCTb aTOMOB DJICMCHTOB B 6I/IHapHBIX

COCOAUHCHUAX

1.6

KJIaccu(UIMpPOBaTh XHUMHUYECKHE peakiuu (M0 YHUCIy M COCTaBy

YYaCTBYIOLIUX B PEaKIUH BEIIECTB, IO TEINIOBOMY 3D (DEKTy)

1.7

BBIUUCIISTH OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAacchl

BCIICCTB




1.8

BBIUUCIISITH MAacCOBYIO JIOJII0 XMMHMYECKOTO 3JIEMEHTa Mo (opMmyiie

COCIUHCHHUA,

1.9

BBIUUCIIATE MACCOBYHO JOJIFO BCHICCTBA B PACTBOPC

1.10

NPUMEHATh €CTECTBEHHOHAYYHbIE METO/bl MO3HAHUS — HaOJro/IeHue,
U3MEpeHUe,  MOJEJIMPOBAHME,  OKCIEPUMEHT  (pealibHbli U

MBICJICHHBIN )

IIo Teme: «BaxHuelime NpEACTABUTCIIM HCOPraHUYICCKUX BCIICCTB»

2.1

PaCKpbIBaTb CMBICII OCHOBHBIX XHUMHUYCCKUX MOHSATHUH: OKCH/,

KHCJI0Ta, OCHOBaHUEC, COJIb

2.2

OMpPEACIIATE MPHUHAIJIC)KHOCTh BEIICCTB K OHpe)IeJ'IéHHOMy KJ1accy

coeanHeHui o popmynam

23

KJ'IaCCI/I(I)I/II_II/IpOBaTB HCOPTraHN4YCCKUC BCIICCTBA

24

XapakTepu3oBaTh (OMUCHIBATH) OONIME XUMHUYECKHE CBOMCTBA
BEIIECTB PA3JIMYHBIX KJIACCOB, TMOJTBEPXKIasi OMHCAHHE MpPUMEpaMu

MOJICKYJISIPHBIX ypaBHeHHI’I COOTBCTCTBYIOIINX XUMHUYCCKUX peaKHI/Iﬁ

2.5

IMPOrHO3UPOBATH CBOMCTBAa BEILIECTB B 3aBUCUMOCTH OT HX
KauC€CTBCHHOI'0 COCTaBa, BO3MOKXHOCTU IPOTCKAHUA XHUMHUYCCKUX

npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

ClIeZIOBaTh NpaBWJIaM II0JIb30BAaHMS XHMHYECKOM TOCyIod H
nabopaTOpPHBIM O00OPYJOBAHHEM, a TaK)Ke IMpaBUJIaM OOpAICHUS C
BELIECTBAMH B COOTBETCTBUH C HHCTPYKIUSMHU 110 BBITOJIHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB IO MOJYYCHHUIO M COOUpPAHUIO
ra3000pa3HbIX BEIIECTB (BOJAOPOAA M KHCJIOPOJAA), MPUTOTOBJICHUIO
pacTBOpPOB C OIpPEACIEHHOM MAacCOBOM JOJE€HM PacTBOPEHHOIO
BELIECTBA, MJIAHUPOBAThH U MMPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI 110
pacrmo3HaBaHWIO PACTBOPOB IIENOYEH M KUCIOT C TOMOIIBIO

WHIUKATOPOB (JTakMyC, (heHONIPTaNCHH, METUIIOPAHK U APYTHUE)

2.7

IIPOBOJIUTH PACYETHI [0 YPABHEHUIO XUMUYECKOM pEeaKIuu

IIo Teme: «llepumommuecknii 3akoH u Ilepumonmueckas cucrema
xumuueckux dsnemeHToB J[. M. MenneneeBa. CtpoeHne aTOMOB.

Xumuueckas cBsa3b. OKUCIUTEIFHO-BOCCTAHOBUTEIIHLHEIC peakunum»

3.1

pPacKpbIBaTh CMBICT OCHOBHBIX XUMHUYECKUX MOHSITHH: SApO aToma,
ANEKTPOHHBIA CJIOW aToma, aToOMHas oOpOuTanb, paguyc aroma,

XUMHUYCCKAA CBA3b, IOJIdpHAasd W HCIOJIpHAs KOBAJCHTHAA CBA3b,




3JIEKTPOOTPULATEBHOCTh, HWOHHAsA CBSA3b, HWOH, KAaTHOH, aHHOH,

CTCIICHb OKMCJICHUA

3.2

KJ'IaCCI/I(l)I/ILII/IpOBaTB XUMHUYCCKUC 3JICMCHTDI

3.3

ONMKCHIBATh M XapakTepu3oBaTh TadbnuuyHyro Qopmy I[lepmomudeckoit
CUCTEMBl XHMHYECKUX 3JIEMCHTOB: pa3jMdaTh TOHITHS «TJIABHAS
noarpynna (Arpymnma)» u «mnobounas mnoarpynma (brpymma)y,

«MaJIple» U «OOJIbIIHEY NeprUoabI

34

packpsiBaTh cMbica Ilepuonnueckoro 3akona .M. Menpgeneesa:
JIEMOHCTPUPOBATH IOHUMAHUE TIEPUOJUYECKON 3aBUCIMOCTH CBOMCTB
XUMHUYECKHUX DJIIEMEHTOB OT WX noJiokeHuss B Ilepuoamueckoit

CUCTEMC

3.5

COOTHOCUTh  OOO3Ha4YeHHUs, KOTOpbIE HMEIOTCA B  TabmuIe
«ITepnognueckas cucreMa XUMHUYECKUX 3JIEMEHTOB J.N.
MenzeneeBa» C YHUCIOBBIMM XapaKTEPUCTUKAMU CTPOEHUS aTOMOB
XUMHUYECKUX OJIIEMEHTOB (COCTaB M 3apsii sAapa, oOIee Yucio

AJIEKTPOHOB U PACIIPEAEICHUE UX M0 JIEKTPOHHBIM CIIOSIM)

3.6

OIpPEaACIIATh CTCIICHDb OKHCIICHUSA 9JICMCHTOB B 6I/IHapHI>IX

COCAMHCHHUAX

3.7

OIPECACIIAATE BUJ XHUMHUYECKOM CBS3HU (KOBaJ]CHTHa}I 151 I/IOHHaSI) B

HCOPTraHNYCCKUX COCAUHCHUAX

9 KUIIACC

Kon
MPoOBEPsAEMOro
pe3yJbTara

IIpoBepsiemble NpeMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMbI OCHOBHOI'0 00111er0 00pa30BaHus

1

IIo Teme: ((BCH_ICCTBO " XUMHYCCKasd pCaKus»

1.1

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHMX IOHSATHI: pacTBOp,
IEKTPOJIUTBI, HEAJIEKTPOJIUTHI, HJIEKTPOJIUTHYECKAs IUCCOLMALNS,
peakiu MOHHOrOo OOMEHa, KaTalu3aTop, XMMHUYECKOe paBHOBECHE,
oOpaTtumMble 51 HeoOpaTuMble peakuuu,
OKHCIIMTEIbHOBOCCTAHOBUTEbHBIE peakiuy, OKHCIIUTEIb,
BOCCTAHOBUTENIb, OKHUCIEHHME M BOCCTAHOBIIEHHUE, aJUIOTPOIUS,
aMQOTepHOCTh,  XHUMHUYECKas  CBA3b  (KOBAJIEHTHas, HOHHas,

MeTaJIJII/I‘-IeCKaSI), KpUCTAJIJIMICCKAA peméTKa, CIIIaBbl, CKOPOCTH




XUMHYECKON peakiuu

1.2

HWIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBLIX XWMHYCECKHUX MIOHATHH H

MPUMCHSATDH 3TU IMOHATHS ITPU OMMUCAHUHN BCUICCTB U UX HpeBpaH_[eHI/Iﬁ

1.3

COCTaBJIATh YPaBHEHMS DJIEKTPOJIUTHUECKON IHUCCOLMALMU KHCIIOT,
LIEJIOYEH M COJIEHM, IOJIHBIE M COKpAUIEHHBIE YpPAaBHEHUS pPEAKUUN

HOHHOro 00OMeHa

1.4

PaCKpbIBATh CYINIHOCTH OKHCJIIMTCIBbHO-BOCCTAHOBHUTCIIBHBIX peaKLII/Iﬁ

MIOCPEACTBOM COCTaBJIEHUS 3JIEKTPOHHOTO OajaHca STUX peakuil

1.5

IIPOBOJIUTH PACYETHI IO YPABHEHUIO XUMUYECKOM pEeaKIuu

ITo Temam: «Hemeramnsl M uX coeguHEeHUs» W «MeTamapl M UX

COCOAUHCHU A

2.1

XapaKTCPU30BaATh (OHI/ICLIBaTB) O6IJ_II/IC u CHCI_[I/I(I)I/I"ICCKI/IC XUMHNYCCKUEC
CBOMCTBA IMPOCTBIX MW CJIOKHBIX BCHICCTB, IMOATBCPIKAAA OIMMCAHUC
npuMepaM MOJICKYJISIDHBIX U HOHHBIX ypaBHeHI/Iﬁ COOTBECTCTBYIOLIUX

XUMHUYECKUX PEAKIU

2.2

COCTaBJISITb YPAaBHCHHA pCaKHHﬁ, MOATBECPKAAIOIMINX CYIICCTBOBAHUC

TeHETUYECKOM CBSA3U MCKAY BCIICCTBAMH PA3JIUYHBIX KJIACCOB
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IIPOrHO3UPOBAThH CBOlCTBa BCHICCTB B 3aBUCHUMOCTH OT HUX CTPOCHUA,
BO3MOXHOCTH HNPOTCKAHUA XUMHUUYCCKHUX HpeBpaH_IeHI/Iﬁ B Pa3JIMYHBIX

YCIIOBUAX
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ClIeZIOBaTh NpPaBWJIAM  IIOJIb30BAHHMSI XUMHUYECKOW TIOCYyIOoW W
nabopaTopHBEIM 00OpYJOBaHUEM, a TAKXKE IMpaBUIaM OOpaIeHHs C
BEIIECTBAMH B COOTBETCTBHHM C HWHCTPYKIHUSMHU IO BBITOJHEHHIO
1ab0pPaTOPHBIX XMUMHYECKUX OMNBITOB IO TMOJYYSHHIO U COOUPAHUIO

ra3000pa3HbBIX BEMICCTB (aAMMHAKa U YTIIEKHUCIIOTO ra3a)

2.5

IMpOBOAWUTL PCaKOWH, ITOATBCPKIAAIOIINE Ka4eCTBEHHLIH COCTaB
pa3IMYHBIX BEIIECTB: PACMO3HABATH ONBITHBIM MYTEM XJIOPHUJI-,
Opomuna, wommn, KapOoHat, ¢ocdar, cwiukar, cyibdar,
THIPOKCUIMOHBI, KaTHOHBI aMMOHHS, MOHBI HM3Y4YE€HHBIX METaJIOB,

IIPUCYTCTBYIOLIME B BOAHBIX PACTBOPAX HEOPraHMYECKUX BEIIECTB

ITo Teme: «XuMUS U OKPYIKAOILIAsI CPEay

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XuMmu4eckux mnonstui: [IJK

BCHICCTBA, KOPPO3UAd MECTAJLJIOB

3.2

MNPUMCHATH OCHOBHBIC OIICpalun MBICITUTETbHOM JACATCIIBHOCTH —




aHaIM3 ¥ CHUHTE3, CpaBHEHHE, OOOOIIEHHE, CHUCTEMAaTHU3AIIHIO,
BBISIBJICHUEC TPUYMHHO-CJICJICTBEHHBIX CBS3€H — JUISI  U3y4YCHHS
CBOﬁCTB BCIICCTB U XHUMHUUYCCKHUX peaKuHﬁ; CCTGCTBCHHOHaytIHBIC
METOJIbI TIO3HAHWS — HAOJNIIOJICHUE, HW3MEpPEHHUE, MOJICIMPOBaHUE,

IKCIIEPUMEHT (peaabHbI U MBICJICHHBIN )




HHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1

HepBOHa‘-IaJ'IBHble XUMHNYCCKHUEC ITOHATHA

1.1

[Ipenmer xumun. Ponb XMMHM B KM3HM Ye€lIOBEKa. XUMHUS B CHCTEME HayK.
Tena u BemectBa. PuU3MYECKUE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHHUE

BC€IICCTB

1.2

IlonsTue o METOJaxX IMO3HAaHUA B XMMHHU. Yucteie BC€IICCTBA U CMECH. Cnioco0n1

Pas3acICHUsA cMmecel

1.3

ATOMBEI W MOJICKYIJIBI. Xumnueckrue 3neMeHThl. CHMBOJBI  XHUMHYECKHX

a51eMeHTOB. [IpocThie 1 c10XkKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

1.4

Xumnueckas Gopmyina. BaleHTHOCT aTOMOB XMMHYECKUX DJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOcUTenbHAass  aTOMHas — Macca.
OTtHocuTenbHas MOJIEKyJIsIpHas Macca. MaccoBasi 40JIs1 XMMUUYECKOTO DJIEMEHTA

B COCAUMHCHHHU

1.5

KomnuectBo BemiectBa. Mosib. MonsipHas macca. B3anMocBs3b KOJMYECTBA,
Macchl W 4YHCIAa CTPYKTYPHBIX €IWHUI BemecTtBa. Pacuérel mo dopmynam

XUMHNYECKUX COG}II/IHGHI/Iﬁ

1.6

dusnyecknue U XUMHYCSCKHE SIBIICHHS. XHMHYCCKas pCaknusga u eé IMPU3HAKH.
3akoH COXPAaHCHUS MACChI BCILICCTB. XUMUYECKHUE YpaBHCHHA. KJIaCCI/I(bI/IKaLII/ISI

XUMHUYECKUX peaklUi (COeTUHEHMS, pa3I0KEeHUs, 3aMelleHus, OOMeHa)

1.7

XUMUYECKUN SKCIIEPUMEHT: 3HAKOMCTBO C XUMHUUYECKOH MOCYA0M, C TpaBUJIaMH1
paboTel B Jsaboparopuu M npuémMamu oOpameHus ¢ J1abopaTOPHBIM
00OpyIOBaHMEM, HU3yUeHHE U ONHCaHuEe (PHU3MUYECKHMX CBOWCTB 00pa3IoB
HEOpPraHMYEeCKUX BEIIEeCTB, HaOmoaeHHe (u3ndYeckux (IUIaBJI€HHE BOCKa,
TasHUE JIbJIa, paCTUpaHUE caxapa B CTYIIKE, KUIIEHHE W KOHJIEHCAIUs BOJbI) U
XMMHUYECKHX  (TOpEeHME  CBEYM, NPOKAIMBAHUE MEJHOM  IPOBOJIOKH,
B3aUMOJICIICTBHE MeNa C KHUCJIOTOM) SBJIEHUH, HAONIOJeHHEe U ONHCaHHE
MPU3HAKOB [POTEKAHMUS XHMMHUYECKUX peakuui (pasjoxeHue caxapa,
B3aUMOJICIICTBUE CEpHOW KHUCIOTBI C XJOPUIOM Oapus, pas3lioKeHHUe
runpokcuna Meau(ll) npu HarpeBaHnu, B3aMMOJEHCTBHE K€J€3a C PACTBOPOM

comm meau(Il), mzydenue crnoco6oB paszzeneHusi cMecel (C TOMOIBI0 MarHuTa,




(¢bunpTpOoBaHUE, BBIMAPWBAHKUE, TUCTUIUIALMS, XpoMarorpadus), MpoBEACHUE
OUYMCTKY NOBAPEHHOM oM, HAOIOICHHE U OTIICAHKE PE3YIbTAaTOB MMPOBEICHUS
OMbITa, WJUIIOCTPUPYIOLIETO 3aKOH COXPAHEHMsI MAacChl, CO3[JaHUE MOJeJsen

MOJIEKYJI (IIIapOCTEP>KHEBBIX )

Baxkueitmme npeaACTaBUTCIIM HCOPIraHNUCCKUX BCIICCTB

2.1

Bo3nyx — cmech razoB. CocraB Boznyxa. Kucmopon — sneMeHT u mpoctoe
BerecTBo. HaxokaeHwe Kuciaopoja B Ipupoje, (GU3MUecKHe W XUMHUYECKUE
cBorictBa (peakuuu ropenwus). Oxcuawl. [Ipumenenue kuciaopoma. CriocoObl
MOJIy4eHHUsI KUCIOpoJa B J1abOpaTOpUu M TPOMBIIUIEHHOCTH. Kpyroopot

kuciopozaa B npupoze. O30H — aoTponHast MoaAu(pUKaLUs KHCI0poaa

2.2

TennoBoi 3P heKT XUMHUIECKON peakiuy, TEPMOXUMHUIECKUE YPaBHEHUS, IK30-
Y SHIOTEPMUUYECKHE peakuu. TOMINBO: Yrojib U METaH. 3arpsi3HeHUEe BO3AyXa,

yCUJIEHUE MTApHUKOBOTO 3(pekTa, pa3pylieHHe 030HOBOIO CIIOs
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Bonopoa — anemMeHT u mpocToe BerecTBo. HaxoxkaeHue Bomopoaa B MpPUPOJE,
¢du3MYecKue W XMMHYECKHE CBOWCTBA, MNPUMEHCHHE, CIIOCOOBI IOTyYCHHUS.

Kucnore! u1 conun
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MounsipHbiii 00BEM ra3oB. Pacu€Thbl 10 XUMUYECKUM YpaBHEHUSIM

2.5

®usznyecknue CBOMCTBa BOAbl. Boma kak pactBopuTenb. PacTBOpEIL.
HacellieHHbIE M HEHACBILEHHBIE PAaCTBOPHLI. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBass nmons Bemectsa B pacTBOpe. XHMHUYECKHE CBOWCTBA BOJBI.
OcHoBaHus. Ponb pacTBOpoB B MpUPOJE M B KHM3HU uenoBeka. Kpyrosopor
BO/ABl B Ipupoe. 3arps3HEHHWE NpUPOIHBIX BoA. OXxpaHa M OUYHCTKA

MIPUPOIHBIX BOJT

2.6

Knaccudukanus neopranmueckux coeauHeHuid. Oxcunpl. Kimaccudukamms
OKCHJIOB: cojeoOpa3yromue (OCHOBHBIE, KHCIOTHBIE, amQOoTepHbIE) U
HeconeoOpazyromue. Homenkiatypa oxcumoB. DPu3nyeckne M XUMHUYECKHE

CBOMCTBA OKCHIOB. HonyquI/Ie OKCHUI0B

2.7

OcHoBanms. Kmaccudukanust ocHoBaHWi: WIENOYM U HEPACTBOPUMBIC
ocHoBaHMs. HoMeHkatypa ocHOBaHW. PU3MYECKHE U XMMHYECKHE CBOMCTBA

ocHoBaHuil. [lonyueHnne ocHOBaHU

2.8

Kucnotel. Knaccudukamus kucnor. Homenknatypa kucior. dusnyeckue u
XUMHYECKHEe cBoucTBa KHUCHOT. Psn axktuBHoctu MetayioB H.H. Bexerosa.

HonyquHe KHCJIOT

2.9

Comu. Homenkinatypa coseil. @usznueckre M XUMHUYECKHME CBOWMCTBA COJICH.




[Tonyuenue conen

2.10

I'enermueckas CBI3b MCXKAY KilaCCaMU HEOPTaHNYCCKUX COG)II/IHGHI/Iﬁ

2.11

XVUMUYECKUN  DKCIIEPUMEHT: Kad4eCTBEHHOE  OIPEIEICHHE  COJEPIKaHUsA
KHUCJIOpOAa B BO3JyXe, MOJy4YeHHe, cOOMpaHMe, paclio3HaBaHHE U H3Yy4YEeHUE
CBOMCTB KHCJIOpOJa, HAOIIOJeHHE B3aMMOJIEHCTBUS BEILECTB C KUCIOPOAOM U
yCIIOBHS BO3HUKHOBEHUS M MpEKpallleHusl ropeHus (1moxkapa), 03HaKOMJICHHE C
oOpa3iiaMi OKCHJIOB W OINKHCAHWE WX CBOWCTB, IMOJy4eHHE, COOMpaHUE,
pacrno3HaBaHME W HM3Y4Y€HHE CBOWCTB BOJOpOJa (rOpeHue), B3auMojeicTBue
Bojopoaa ¢ okcuaom meau(Il) (BO3MOXKHO KMCIONB30BAaHUE BUIEOMATEPHAIIOB),
HaOmo/ileHne 00pa3loB BELIECTB KOJIMYECTBOM | MOJb, HCClI€JOBaHUE
0COOEHHOCTE pacTBOpEHHMs] BELIECTB C Pa3IMYHOW PaCTBOPHUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHON MacCOBOM JOJEH pacTBOPEHHOIO
BEIIECTBA, B3aUMOJEHMCTBUE BOJBI C MeTallaMM (HaTpUeM U KaJbLUEM)
(BO3MOYKHO HCIOJb30BAaHUE BUJEOMATEPUAIIOB), OIPEAEICHUE pPACTBOPOB
KUCIOT M IIeJIoOYedl C IOMOUIbI0 HMHIUKAaTOPOB, HcCiel0oBaHHE OOpa3loB
HEOPraHMYECKUX BEILIECTB PA3JIUYHBIX KJIacCOB, HAOJIOJEHUE W3MEHEHUs
OKpPAacKM HWHIMKAaTOPOB B pacTBOpax KHUCIOT U IIEN0Yel, u3ydyeHue
B3aumojeiicteus okcuaa menu(Il) ¢ pactBopoM cepHOM KHMCIOTHI, KHCIOT €
MeTaJUIaMM, PEaKLUI HEUTpaIM3aliH, [TOJIy4YEHUE HEPACTBOPUMBIX OCHOBAHUH,
BBITECHEHHE OJHOIO METaula JAPYTMM M3 pacTBOpa COJIM, pELICHHE
SKCIIEPUMEHTAJIbHBIX 3a1ay Mo TeMe «BakHelmue Kiacchl HEOPraHUYECKUX

COCTUHEHUI

[Tepronuueckuii 3akoH u [lepuoanyeckasi cucteMa XUMUYECKUX SJIEMEHTOB
J.1. MenneneeBa. CTpoeHue aToMOB. XUMHUYECKas CBsI3b. OKUCIUTENbHO-

BOCCTAHOBUTCIIBHBIC PCAKITNN

3.1

[lepBple TOMBITKK KIACCU(PUKALUU XUMUYECKUX dieMeHTOB. lloHsatue o
rpynmnax CXOJHBIX JIEMEHTOB (ILEJIOYHBIE U ULICIIOYHO3EMEIIbHBIE METAJLIBL,
raJloTeHbl, MHEPTHBIE Tasbl). DJIEMEHTHI, KOTOphIe 00pa3yroT amdoTepHbIe

OKCHUJBI U THAPOKCHUIBI

3.2

Ilepuonuuecknii 3akoH. Ileproanueckas cucremMa XuMUYECKUX 31eMeHTOB JI.1.
Meneneesa. Koporkonepuognas u JUIMHHOTIEPHOAHAS (hopmbI
[lepuoanueckoit cucteMbl xuMuueckux anemeHtoB [[.M. Menneneena.
Ilepuonsl u rpynmel. PU3MUECKUH CMBICI IHOPAIKOBOIO HOMEpa, HOMEPOB

MIEPUO/JIA U TPYIIIBI JIEMEHTA
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CTpOeHI/Ie atroMoB. COCTaB aTOMHBIX AAEP. M30TOMEL. QHGKTPOHBI. CTpOCHI/IC




JJICKTPOHHBIX 000JI0YeK aTOMOB TMeEpBBIX 20 XUMHUYECKUX DJIEMEHTOB
Ilepuonnueckoit cuctemsl .M. MeHneneea. XapakTepucTUKa XUMHUYECKOTO

3JIEMEHTA MO ero nonoxeHuto B [lepuoanueckoii cucreme [I.1. Menneneena
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3aKOHOMepHOCTI/I HU3MCHCHHUA paanuyca aTOMOB XHUMHYCCKUX OJICMCHTOB,
METAIMYECKUX W HEMETAUIMYECKUX CBOMCTB MO TpynmaM M IepuojaM.
3unauenue [lepuoanueckoro 3akoHa u Ilepuoguueckoil cCUCTEMbl XUMHUYECKUX
BJIEMEHTOB JUIsl pa3BuUTUs Hayku W npakTuku. J[.M. MenneneeB — ydu€Hbld U

TpaxJIaHUH

3.5

Xumnueckass cBsi3b. KoBaneHTHass (NOJIsIpHAsT W HEMOJSpHasl) CBA3b.

DIIEKTPOOTPULIATENLHOCTh XUMHUYECKUX AJIEMEHTOB. MIOHHas CBS3b

3.6

Crenenp okucieHus. OKUCIUTEILHOBOCCTAHOBUTENbHBIE peakiuu. [Iporecchl

OKHCJICHHS U BOCCTaHOBIICHHUSA. OKHCIUTEIIH U BOCCTAHOBUTECIIH

3.7

XUMUYECKUH JKCHEPUMEHT: U3y4YeHHe O0OpaslloB BEIIECTB METAUIOB U
HEMETAJIOB, B3aMMOJICHCTBHE THUIPOKCHIA LHUHKA C PAcTBOpaMU KHUCJIOT M
LIEJI0YEH, MPOBEACHUE OIBITOB, WUIKOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIBHO-

BOCCTAHOBUTENIbHBIX PEaKUil (FOpEHUE, pEaKuu pas3ioKEeHUs, COCTUHEHMS])

9 KUIIACC

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

BemectBo n xumnueckas peakuus. [loBropenue

1.1

Ilepnonnueckuit 3akoH. [lepuogudeckas cucremMa XMMUYECKUX 3J1eMeHTOB J[. M.
MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHHM CBOWMCTB
XUMHUUYECKUX DJIEMEHTOB MEPBBIX TPEX IMEPUOJOB, Kalvs, KaJIbLUi M HX
COEMHEHHI B COOTBETCTBUM C TOJIOKEHHEM 3JeMEeHTOB B Ilepuoanueckoit

CUCTCMC U CTPOCHHUECM UX aTOMOB

1.2

CrpoeHue BemecTBa: BHMJbl XMMHYECKOM CBsA3M. THIBI KpUCTAIIIMYECKHUX
pPEETOK, 3aBUCMMOCTh CBOMCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKH
U BUJa XUMHU4YecKoi cBs3u. Knaccuukanus 1 HOMEHKIaTypa HEOPraHHYEeCKUX
BELIECTB (MEXAyHapoAHas U TpUBHAJIbHAs). XUMHUUYECKUE CBOMCTBA BELIECTB,
OTHOCAIIMXCS K  PA3JIMYHBIM  KJaccaM HEOPraHWYECKHX  COEIUHEHUH,

FCHCTUYCCKAs CBA3b HCOPraHNYCCKUX BCIICCTB

1.3

Knaccugukaius XMMUYeCKUX Peakluii M0 pa3IMyHbIM MIPU3HAKAM (10 YUCIY U

COCTABY YYAaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TeIIoBoMy 3ddekty, 1mo




H3MCHCHHIO CTCIICHECH OKHCIICHHS XUMHUYECCKHX 9JICMCHTOB, IIO O6paTI/IMOCTI/I,
10 y4acTuro KaTaJ'II/I?»aTOpa). OK30- n OHAOTCPMHUUCCKUC PCaKIuu,

TEPMOXUMHUYECKHE YpaBHEHUS. [[OHATHE O CKOPOCTU XMMHUUYECKON peaKIuu

1.4

[TonsiTie 00 0OpaTUMBIX M HEOOpPATHUMBIX XUMHUYECKUX peakuusax. [lonsrtue o
TOMOT€HHBIX U F€TePOreHHbIX peakiusx. [IoHATHEe 0 XUMHUUECKOM paBHOBECHHU.
@axTophl, BIUAIOIIME HAa CKOPOCTh XUMHUYECKOW pEeakUuu U I0JI0KEHHE

XUMHUYECKOT'O paBHOBECHUA

1.5

OKHCANTENTBHO-BOCCTAHOBUTEIIbHBIE peakuuu, JEKTPOHHBIN OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTENBbHOM  peakuuu.  CocTaBieHHE  ypaBHEHUM
OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIMM C HUCIOJIB30BAaHUEM METOJa

QJICKTPOHHOT'O Oananca

1.6

Teopust AMEKTPOIIUTUYECKOW IUCCOLMALNU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
Katnonsl, annoHsl. MexaHnu3M AMCCOLMANMM BEUIECTB € Pa3JIMYHBIMU BUJAMU
xuMmuueckoi cps3u. Ctenenp auccoruaii. CUIbHbIe U cIa0ble SIEKTPOIUTHI.
Peakinu noHHOTO OOMEHA. YCIIOBHS MPOTEKAHUS PEAKIUii MOHHOTO OOMeEHa,
[IOJIHBIE W COKpall€HHbIE WOHHBbIE YypaBHEHHUs peakiuil. CBONCTBA KHUCIOT,
OCHOBAaHMH U CONEHl B CBeTe TMPEACTaBICHUH 00 3IEKTPOIUTUUECKOM

nucconnanuu. KauecTBeHHbIe peakiiui Ha HOHBL. [[oHsITHE O THApOIN3e conen

1.7

XUMUYECKUH DIKCIICPUMEHT: O3HAKOMJICHHE C MOJCISAMU KPHCTAUTMICCKUX
pPEIIETOK HEOPTaHUYECKUX BEIEeCTB — METaUIOB U HeMeTauioB (Tpaduta H
ajiMasa), CIIOKHBIX BEIICCTB (XJIOpPHWIAa HATPHs); HCCICIOBAHUE 3aBUCUMOCTHU
CKOPOCTH XHMHYECKOM pEaklMd OT BO3JICHCTBUSA pPa3IMYHBIX (HAKTOPOB;
UCCJICIOBAaHUE  DJIEKTPOIPOBOJHOCTA  PAaCTBOPOB  BEIIECTB,  Mpollecca
JTUCCOIMAIIMM  KHUCJIOT, IMIeJIoYed H  CojJed (BO3MOXKHO HCIIOJIb30BaHHE
BUJCOMATEPHUAIIOB); TPOBEACHHUE ONBITOB, WUIIOCTPUPYIOIIUX IPU3HAKU
MIPOTEKAHUS PEeaKIIMii HOHHOTO OOMeHa (0Opa3oBaHME OCajliKa, BBIJCIICHHE Ta3a,
o0pa3oBaHKWE BOJbl); OMBITOB, WJUIIOCTPUPYIOUINX MPUMEPHl OKUCIUTEIHHO-
BOCCTAaHOBUTENIbHBIX peakUuil (TOpeHHE, PEAKIUHU Pa3IoKEHUs, COCTUHEHUS);
pacro3HaBaHHe HEOPraHUYECKUX BEIIECTB C TIOMOIIBIO KAYSCTBECHHBIX PEAKIIHIA

Ha MOHBI; pCIICHUC SKCIICPUMCHTAJIBHBIX 3a/1a4

HemeTamis! u ux COCIUHCHUA

2.1

OOmast xapakTepucTuka ranoreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u Gu3nYecKue CBOMCTBA MPOCTHIX
BEIIECTB — TAJION€HOB. XHMHUYECKUE CBOMCTBA Ha IpUMEpe XJopa

(B3auMOJICHCTBUE C METAJJIaMH, HEMETaJulaMH, HiesouaMu). XJIOPOBOJOPOJ.




ConsHas KuUCI0Ta, XUMUYECKHE CBOICTBA, MOJyuyeHuUe, IpuMeHeHue. JlelictBue
XJIOpa U XJIOPOBOJOPOJA HAa OPraHM3M 4YelloBeKa. BakHelne Xopuasl U UX

HAaXO0XJICHUE B MPUPO/JIE

2.2

OOmrast xapaktepucTuka 31eMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOSHHS
aTOMOB, XapaKTepHbIe CTeneHn okucieHus. CTpoeHne u pU3nYecKue CBOMNCTBA
NPOCTBIX BEHIECTB — KHCIOPOAa H Cepbl. AJIOTPONHBIE MOAM(PHUKAINN
KHUCJIOpOoJa U cepbl. XUMUYECKUE CBOMCTBAa cepbl. CepoBOAOPOI, CTPOCHUE,
¢usnueckue M XuUMHUYeckne cBOHCTBA. OKCHIBI Cepbl KakK IpeICTaBUTEIH
KHUCIIOTHBIX OKcuaoB. CepHasi KuciioTa, (pU3MUecCKUe U XMMUYECKHE CBOWMCTBA
(oOmue Kak mpeAcTaBUTENS Kiacca KHCIOT W crernuduueckue). XUMHUECKHUe
peakiuu, JeKallie B OCHOBE NMPOMBIIUIEHHOTO CHocoba MOJyuyeHHUs CEpHOU
kucioTel. [Ipumenenue. Conu cepHOM KHUCIOTHI, KaueCTBEHHAs PEaKIUs Ha
cynbdar-uoH. HaxoxaeHue cepel U €€ COeAMHEHHI B MpHUpoje. XUMUYECKOe
3arpsi3HEHUE OKPY’KAIOIIEH Cpesbl COCAMHEHHUSIMHU Cepbl (KUCIOTHBIE O],

3arpsA3HEHUC BO3AyXa U BO,Z[OéMOB), CIIOCOOBI €0 npeaoTBpaliCHud
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OOmiasi xapakTepucTHUKa d1eMeHTOB VA-rpynmbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEePHBIC CTETICHU OKUCIICHUsI. A30T, paclipOCTpaHEHUE B IPUPOJIE,
buznyueckue U XUMHYECKUe cBoiicTBa. KpyroBopor a3ora B mpupoje. AMMHUax,
ero (u3muecKkre W XUMHUYECKHE CBOWMCTBA, MoJiydeHHe u npumeHenwne. Comu
aMMOHUsI, UX (HU3MYecCKUe W XUMHYECKHE CBOMCTBA, NPUMCHEHUE.
KauectBenHnasi peakiysi Ha MOHbI aMMOHHMS. A30THasi KUCIIOTa, €€ MOIy4YeHue,
bu3nYecKne W XMMHYECKHE CBOWCTBa (0OmMe Kak TPEICTaBUTENS Kiacca
KUCTIOT W crnenuduueckue). VMcnonap3oBaHMe HUTPATOB W COJEH aMMOHUS B
KayecTBE MMHEPAIbHBIX yI0OpeHUil. XUMUYECKOE 3arps3HEHHE OKPYXKarolleH
Cpenbl COeIMHEHUSMH a30Ta (KUCJIOTHBIE JOXK/IH, 3arps3HEHNE BO3yXa, MTOYBbI

1 BOJIOEMOB)
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®ocdop, ammorponHble Mogudukanuu docdopa, GU3NUIECKHe U XUMHUECKUE
ceoiictBa. Oxcupa dochopa(V) u dochopnas kuciora, GuU3HMUIECKHE U
XMMUYECKHE CBOWCTBa, mnosyueHue. lcmonb3oBanue QocdaroB B KauecTBe

MUHEPATBHBIX YI00pEeHUH

2.5

OO6mrast xapakrepuctuka sneMeHToB I[VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEepHblE CTENEHW OKHUCICHHUS. YTIEpOoJ, aIOTPOIIHbIE
MoauUKAIMK, pacnpoCTpaHEeHHWe B TpHpoAe, (Pu3Myeckue W XUMHYECKUE
cBoiicTBa. AncopOuusi. KpyroBopot yraepoaa B mpupoae. OKcHIbl yriepoaa,
nux (1)I/I3I/I‘-ICCKI/IC U XUMHUYECKUEC CBOﬁCTBa, HeﬁCTBHC Ha JXUBBIC OpPraHU3MBbI,

IMOJIYYCHHUEC U IIPUMCHCHHE. DKOJIOTHYECKHE HpO6HCMBI, CBsI3aHHBIC C OKCHUJIOM




yriepona(lV); rumoresa r1o0anbHOTO TOTEIUICHHUS KIWMAaTa; IMMapHUKOBBIN
sbdekr. YrompHas KUCIOTa U €€ CONMM, UX (PUINYECKUE H XUMHUYECKHE
CBOWCTBa, TMOJy4YeHHUE W TNpHMeHeHHe. KauecTBeHHas peakmnus Ha KapOoHaT-
noHbl. Vcrnonp3oBaHue kapOOHATOB B OBITY, MEIWIIMHE, MPOMBIILICHHOCTH U

CEJILCKOM XO35ICTBE

2.6

[TepBoHaYaIbHBIE TOHSATUS 00 OPTaHUYECKUX BEIIECTBAX KAK O COCIUHEHUSX
yraepoaa (MeTaH, 3TaH, STWIEH, alleTUJIH, 3TaHOJ, IJIHMLEPUH, YKCYCHas
kucnota). Ux coctaB u xumudeckoe ctpoeHue. [loHstne o OuonOrHYecKku
BOKHBIX BEIIECTBAX: JKHUpPax, O€JIKax, yrieBoJax — M WX PO B JKHU3HU
yenoBeka. MaTepuaabHOe €OUHCTBO OPTraHUYeCKUX M HEOPTaHWYECKUX

COETUHEHUN

2.7

Kpemuuii, ero ¢usnyeckue # XUMHUYECKHE CBOWCTBA, TIOIYYECHHUE U
npumenenue. CoenuHeHus: KpeMHHs B mpupoze. OOmue mpenctaBieHus 00
okcuzae kpemHusA(IV) u kpemuueBoi kucinore. CUIMKATBI, UX UCIOJIb30BAHUE B
ObITY, MEUIIMHE, MPOMBIIUIEHHOCTU. BaxkHeilue cTpouTenbHble MaTepUabl:
KepaMHuKa, CTEKJIO, IIEMEHT, OeToH, »ene300eToH. [IpobmeMbr OezomacHOro

HCIIOJIB30BAHUA CTPOUTCIIBHBIX MaTCPUAIOB B HOBCGI[HGBHOI\/II KHU3HU

2.8

XUMUYECKHI HKCIEPUMEHT: U3y4YeHHE O0pa3lloB HEOPraHWYECKUX BEULIECTB,
CBOMCTB COJISHOM KHUCIIOTBI; IIPOBEJEHUE KaUECTBEHHBIX PEAaKLMUHA Ha XJIOPHI-
MOHbl W HaOJIIOJIEHUE MPHU3HAKOB HUX TMPOTEKAHUS; OIMbBITHL, OTpPaXKarOLIUe
buznyecKkrue U XMMHUYECKHE CBOMCTBA TaJIOTEHOB U UX COEIMHEHUI (BO3MOXKHO
UCITIOJIb30BaHUE BHJICOMATEPUANIOB); O3HAKOMJICHHE C 00OpasnamMu XJIOpPHIOB
(ramoreHuI0B); O3HAKOMJIGHHE C o00pa3laMu cepbl M €€ COCIUHCHHUSIMHU
(BO3MOXKHO ~ MCIIONIb30BaHME BHIEOMATEpPHAIIOB); HaOJIIOAEHUE Mpoliecca
oOyriauBaHUs caxapa IOJ JEHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KHUCIIOTHI;
M3y4YeHHE XUMUYECKUX CBOICTB pa30aBICHHON CEpHOW KUCIOTHI, MPOBEACHHE
KayeCTBEHHOW peakuuu Ha cynbdar-moH u HaONIOfeHWEe TMpHU3HaKa eé
MPOTEKaHUs; O3HAKOMIICHHE ¢ (PU3NUYECKUMH CBOMCTBaMHU a30Ta, Gochopa u ux
COEMHEHUH (BO3MOXHO HCIIOJIb30BAaHHE BHICOMATEPHAIIOB), OOpa3LamMH
a30THBIX U (OCHOPHBIX yAOOpPEHUH; TIOTyYeHHE, COOMpanne, pacrio3HaBaHUE 1
U3y4YEHHE CBOICTB aMMMaKa; NPOBEACHHE KAUECTBEHHBIX PEaKLUMH Ha HMOH
aMMoHMST W (Qocdar-MOH © UW3yYeHHE TPU3HAKOB WX INPOTEKAHUS,
B3aMMOJICIICTBIE KOHIICHTPUPOBAHHOW a30THON KHUCIIOTHI C MeAbIO (BO3MOKHO
UCIIOJIb30BaHUE BUJEOMATEPHUATIOB); M3YUYEHUE MOJIENEeH KpUCTaNINYECKUX
pemiérok anmasa, rpadura, QyuiepeHa; O03HAKOMJIEHHE C IPOLIECCOM

a;[cop6u1/11/1 paCTBOpéHHBIX BCIICCTB AaKTUBHPOBAHHBIM yFHéM )41 YCTpOﬁCTBOM




IIPOTHBOIa3a; IMOJy4E€HUE, COOMpAaHME, PACIO3HABAHUE U H3YyYEHHE CBOMCTB
YIJIEKUCIOro Tra3a; IpOBEJeHHE KadeCTBEHHBIX peakluil Ha KapOoHaT- u
CWIMKAT-UOHBl M H3Y4YEHHE IPU3HAKOB HUX IPOTEKaHHS; O3HAKOMIICHHE C
HNPOAYKIUEH CHUIMKATHOM NPOMBIIUIEHHOCTH; PELICHUE 3KCIEPUMEHTAIbHBIX

3a71a4 110 TeMe «BakHeHIe HeMeTaUIbl U UX COEIUHEHU

MeTaisl 1 uxX COCIUHCHUA

3.1

OO0mas xapaKTepUCTHKA XMMHYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUM UX
nonoxkeHuss B Ilepuoanueckoit cucreme xumuyeckux snemeHtoB .M.
MenneneeBa u ctpoeHus aroMoB. CTpoeHre MeTaJIOB. MeTallinyeckas CBsi3b U
MeTa/UTMuecKasi ~ KpUCTaJUIMUecKash pemérka. IJIEKTPOXUMHUYECKHH  psin

HaHp}DKCHI/II\/’I MCETAJlJIOB

3.2

duznveckre ¥ XUMUYECKHe CBOMCTBa MeTaiioB. OOmue crnocoObl MOTyYeHUs
MeTasuioB. [loHsITHE O KOPPO3HH METAIIIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT
Koppo3uu. CruiaBsl (CTalb, YyTyH, TIOPATIOMUHHMN, OpOH3a) U UX MPUMEHEHUE B

OBITY ¥ IPOMBIIIIEHHOCTH

3.3

[llenounsle Metayuibl: nosnoxeHue B l[lepuoamueckoil cucTeMe XMMHUYECKUX
anemenToB JI.M. MeHeneeBa; CTpoOeHHE UX aTOMOB; HAaXOXJEHHE B IPUPOJE.
dusnuecKre U XMMUUYECKHUE CBOICTBA (Ha IpuMepe HaTpus U Kaius). Okcuasl U
TMIPOKCUABI HaTpusd W Kanud. IlpuMeHeHMe IIeNOYHBIX METAUIOB M HX

COeIUHEHUN
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IIlenouno3eMeabHbIe  META/UIBI MarHuii M KajJdbIMM: IIOJIOXKEHHE B
[Iepnonnueckoii cucreme XxuMuueckux aneMeHToB /1.1, Menaeneesa; ctpoeHune
X aTOMOB; HaXOXXJe€HHE B mnpupoje. Puznueckue M XMMHUUYECKHE CBOMCTBA
MarHusi ¥ Kanblusd. Baxuelme coeAuHEHUs KanbIUs (OKCHUI, THAPOKCHI,

comu). JKEcTKoCTh BOJIBI U CIOCOOBI €€ yCTpaHEHUS

3.5

AmoMuHMi: TonoxkeHue B Ilepuoauueckoil cucteMe XMMHUYECKHX 3JIEMEHTOB
JI.11. MenneneeBa; CTpOoe€HHE aToMa; HaxOXACHHE B npupone. Pusznyeckue u
XMMHUUYECKHE CBOMCTBA aJIFOMUHUS. AM(OTEpHbIE CBOWCTBA OKCHUA U THAPOKCUIA

AJIFOMHMHUA

3.6

Kene3o: nonoxenue B [lepnoanueckoi cucreme XUMUYECKUX 3eMeHTOB J[. 1.
MeHnaeneeBa; CTpoeHUME aTOMa; HaxoXKJIeHHWe B mpupoae. Pusznueckue u
XUMHYECKHe CBOMCTBa skene3a. Okcuiwl, Tuapokcunbl u comu kenesa(ll) u

xene3a(lll), mx coctas, cCBOMCTBA U TTOJTyYCHUE

3.7

XUMUIeCKu OKCIICPUMCHT: O3HAKOMIICHHE C 06p33HaMI/I METAJIJIOB M CIIJIaBOB,

nx (I)I/I3I/IquKI/IMI/I CBOI’ICTB&MH; HN3YUCHUC PC3YJIbTATOB KOPPO3HMU MCTAJIJIOB




(BO3MOXKHO WCIIOJIH30BaHNE BHJICOMATEPHAIIOB), 0COOEHHOCTEHN
B3aUMOJICHCTBUS  OKCHJA KaJbLUs M HATpUs C BOJOM (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB); MCCIEAOBAHUE CBOWCTB >KECTKOM BOJBI;
mporecca TOpeHHsl Keje3a B KHUCIOpoAe (BO3MOXKHO — HCHOJIb30BAHUE
BUICOMATEPHAJIOB); NMPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKLMN HA MOHBI
(MarHusi, kanplud, amoMmuHus, nuHKa, sxenesa(ll) u xenesza(Ill), menu(Il);
HaOJII0IeHNEe M ONMCAHUE MPOLIECCOB OKPAIIMBAHMA IUIAMEHU MOHAMM HaTpus,
Kamuss M Kaublus  (BO3MOXKHO  HCIIOJIb30BAHHWE  BUEOMAaTEpHUAaJIOB);
ucciesioBaHie aM(pOTEepHbIX CBOWCTB THMAPOKCHIA ATIOMUHMA U THUAPOKCHIA
[IMHKA; PEHICHUE KCIIEPUMEHTANIBHBIX 33/1a4 10 TeMe «BakHelme MeTauibl 1

UX COCIUHCHUS

XuMus ¥ OKpy’Karolas cpeaa

4.1

HoBrle MaTepuansl u TexHosoruu. BemjecTBa U Marepuanbl B MOBCEIHEBHOU
KU3HU 4YelloBeKa. XUMUs U 370poBbe. bezonacHoe ucCronb3oBaHuEe BEIIECTB U
XUMHUYECKUX peakiuii B ObiTy. [lepBas momouls mpu XUMHYECKHX 0KOrax u

OTPABJICHUAX

4.2

OCHOBBI ~ 3KOJIOTMYECKOW  TIPAaMOTHOCTH.  XHMHYECKOE  3arpsA3HEHHE
okpy:xaromiert cpeasl [TJIK. Poias XuMum B pelieHnn 3K0J0THYECKUX MPOOIIEeM.
[TpupoaHble HCTOYHMKM YTIJIEBOJOPONOB (Yrojb, HPUPOAHBIN Tra3, HE(Tb),

MPOIYKTHI UX MEePepabOTKH, UX POJIb B OBITY U MPOMBIILIEHHOCTH

4.3

XHUMHUYECKUH 3KCIEPUMEHT: U3ydyeHHe o0pa3loB MaTepuasioB (CTEKIIO, CIIIaBbI

MCTAJJIOB, ITOJIMMCPHBIC MaTCpI/IaJ'IbI)




IHPOBEPSAEMBIE HA OI'D 110 XUMHUHU TPEBOBAHMUS K
PE3YJBTATAM OCBOEHUWSI OCHOBHOI OFPA30OBATEJBHON
ITPOTPAMMBI OCHOBHOT'O OBHIET'O OBPA3OBAHUA

Kon
NMpoBepsieMoOro
TpedOBaHMS

IIpoBepsiemble TpeGOBaHUSI K MPeIMETHBIM pPe3y/bTaTaM
0a30BOr0 YPOBHSl OCBOCHHMSI OCHOBHOI 00pa3oBaTeibHOI
NMporpaMMbl OCHOBHOI0 0011ero odopazosanus Ha ocHoBe ®PI'OC

1

[IpencraBnenue:

1.1

O [I03HABAa€MOCTHU SIBJICHUI MpPUPOAbI, MOHUMAHHE OOBEKTHUBHOU
3HaYMMOCTH OCHOB XUMHMUYECKOW HAyKHM Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHMUS, KOMIIOHEHTa OOIIeH KyIbTYphl U TNPAKTHYECKOU
NESTeIbHOCTH YeNOBEKAa B YCJIOBUSAX COBPEMEHHOIO OOILECTBa;

IIOHUMAHUEC MECTAa XUMHUH CPCAN APYTIUX CCTCCTBCHHBIX HAYK

1.2

0 HAay4YHbIX MCTOAAaX MO3HAHUA, B TOM YHUCJIC SKCIICPUMCHTAJIIBHBIX U
TCOPCTUUCCKHUX METOAAaX HCCICAOBAHUA BCIICCTB W HUIYUYCHUA
XUMHNYCCKUX peaKuHﬁ; YMCHUC HCIIOJIb30BaTh MOACIN JJIA

00BACHEHHS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 cepax npodeccroHaTbHOM NEeATeTHOCTH, CBI3aHHBIX C XUMUCH U
COBPEMCHHBIMU TEXHOJIOTHUSIMH, OCHOBAaHHBIMH Ha JIOCTHIKECHHSIX
XUMUYECKOM HAyKH, YTO TMO3BOJIUT OOYyYarolmMMCS paccMaTpHUBATh
XHMHIO Kak chepy cBoelt Oymymieii mpodeccHoHaIbHON AeSITeTbHOCTH
U clieNaTh OCO3HAHHBIM BHIOOP XMMHUHU KaK HPOQHILHOIO MpeaMera

NP TIEPEXO/IC Ha YPOBEHB CPEIHETO O0IIero 00pa3oBaHms

Bnagenue cucremoil XMMUYECKMX 3HAHMM M YMEHUE MPUMEHSTH

CUCTCMY XUMHNYCCKUX 3H3.HPII>1, KOTOpas BKIIFOYACT:

2.1

BaXXHEUIINE XUMHYECKHE MOHATHI. XHUMHUYECKHHU 3JICMCHT, AaTOM,
MOJIEKYJIa, BEUIECTBO, MPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOIHAS H
HEOJTHOPOJHAs CMECh, OTHOCHTEIbHbIE aTOMHAasi W MOIEKYJIsIpHAs
MacChl, KOJIHYECTBO BEIIECTBA, MOJb, MOJSIpHAS Macca, MOJISPHBINA
00bEM, OKCHI, KHCJIOTa, OCHOBaHHE, COJIb (CpemHssl), XUMHYECKas
pEaKIysi, PpPeaKiMh COCTUHCHHUS, PEAKIMHU PA3IOKCHUS, PEAKIUH
3aMeIleHus, peaKkuu OOMeHa, TEIuIoBOM (P eKT peakiuu, 5K30- U
SHIOTEPMHUECKUE PEAKIIMU, PACTBOP, MAcCcOBas OIS XHUMHUYECKOTO

OJICMCHTA B COCAMHCHUH, MACCOBAas O0JII M IPONCHTHAA KOHICHTPALIVA




BEILIECTBA B PACTBOPE, AP0 aTOMa, JIEKTPOHHBIN CIOW aToMa, aTOMHast
opbutanb, paadyc aroma, BAJIEHTHOCTb, CTENEHb OKHCICHHS,
XUMHUYCCKAA CBA3b, DJICKTPOOTPULATCIIBHOCTD, MOJIApHASA U HETIOJIApHAsA
KOBQJICHTHAas  CBSI3b, MOHHAsg  CBS3b, METAJJIMUECKass  CBS3b,
KpUCTaJZIM4yecKkass pemérka (aToOMHasl, HOHHAs, MeTaJUIndecKas,
MOJ'IeKy.]'ISIpHaH), HOH, KaTWOH, aHHWOH, JJICKTPOJIUT W HEIJICKTPOJIUT,
ANEKTPOJIUTHYECKAsT TUCCOIMAINSA, pPEaKlIWd HOHHOro OOMeHa,
OKHCIIUTCIIbHO-BOCCTAHOBUTCIIBHBIC pCaKkumu, OKUCJIUTECIIb u
BOCCTAHOBUTENIb, OKHCJICHHME W  BOCCTAHOBJICHHME, DIIEKTPOJIU3,
XUMHYECKOE paBHOBECHE, OOpaTHMbIE ¥ HEOOpaTHMBIC pEaKIuH,
CKOpPOCTb XUMHUYECKOW peakuuu, Karamuzarop, I[IJIK, kopposus

METAJII0B, CIlJIaBbI

2.2

OCHOBOIIOJIAraloIfe 3aKOHbl XHWMHM: 3aKOH COXPAHEHHUs MaccChl,
nepuoauyeckuii 3akoH JI.M. MeHaeneeBa, 3aKOH MOCTOSIHCTBA

cocCTaBa, 3aKOH ABoraz[po
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TCOPpHHU XHUMUU: ATOMHO-MOJICKYJISIpHAA TCOpu, TCOpHUA

3J'I€KTpOJ'II/ITI/I‘~I€CKOI\/'I JUucconmanmmn

Brnangenue ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKITFOUAIOIIEH:

3.1

YMEHHUE MPaBUIILHO UCTIONB30BaTh H3YUCHHBIC BENIECTBA H MATEPHAIIBI
(B TOM wuymclie MUHEpalbHBIE YAOOpPEHHUsS, METalIbl W CIUIABHI,
MPOJIYKTHI TEPepadOTKA MPHUPOJHBIX HCTOYHUKOB YTIICBOJIOPOIOB
(yrnsa, mpupogHoro rasza, HeTH) B OBITY, CEbCKOM XO3SHCTBE, Ha
MIPOU3BOJICTBE M TMOHMMAHHE 3HAYEHUS JKUPOB, OCIIKOB, YTIEBOJIOB
JUIsl OpTaHM3Ma YeJIOBEeKa; YMEHHE MTPOTHO3UPOBATh BIUSHHUE BEIICCTB
U XUMHYECKHX MPOIECCOB HA OPTaHU3M YEJOBEKAa M OKPYIKAIOIIYIO

MIPUPOHYIO CpeLy

3.2

YMCHHUEC HHTCIPUPOBATH XHUMHUCCKHUEC 3HAHHA CO 3HAHUAMH OPYIUX

y4eOHBIX IPEMETOB

33

HaJIMYME OMbITa pabOTHl C PA3IMYHBIMU UCTOYHUKAMHU HH(MOpMAIUU
0 XUMUU (Hay4yHass U Hay4yHO-TIONYJIpHas JMUTepaTypa, CIOBapH,

CIPaBOYHHUKH, HHTEPHET-PECYPCHI)
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YMCHUC 00BEKTHBHO OLICHUBATb I/IH(pOpMaI_II/IIO O BC€IICCTBAX, HX
IpeBpalICHUAX n MPAKTUICCKOM MMPUMCHCHUHA u YMCHUE

HCIIOIB30BaTh €€ IJIs PCUICHUA y‘{e6HO—H03HaBaTeJ'IBHLIX 3aJa4d

BJ'IaI[eHI/IC OCHOBAMH IIOHSITHHHOI'O amnmnapara M CHMBOJHUYCCKOI'O




A3bIKA XMMHH JJIsI COCTaBJICHUA (bopMyn HCOPTraHN4YCCKUX BCHICCTB,
ypaBHCHI/Iﬁ XUMHNYCCKHUX peaKHHﬁ; OCHOBaMu XUMHYECKOM

HoMmeHkaTypsl (IUPAC u TpuBnanbHON)

YMeHue oOBSACHATH CBSA3b IMOJIOKEHUs 3iemMeHTa B [lepuognueckoit
CUCTEME C YHCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS AaTOMOB
XMMHUYECKHUX DJJIEMEHTOB (COCTaB M 3apsaj sAapa, oOlIee YuCio
JIEKTPOHOB), PACIpPENEIEHUEM DIIEKTPOHOB II0 JHEPreTHYECKUM

YPOBHSIM aTOMOB IIEPBBIX TpéX Mepruoa0B, Kajlnuid U KaJlblIHUA

IIpencraBnenue 0  NEPUOAMYECKOM  3aBUCHMOCTH  CBOMCTB
XUMHUYECKHUX AJIEMEHTOB (pauyC aTroma, 3JeKTPOOTPULATENbHOCTD),
IPOCTBIX M CIIOXHBIX BEHIECTB OT I[OJIOKEHUS DJJIEMEHTOB B
[lepuoguueckoit cucremMe (B MalbIX NEpPUOAAX U TJIABHBIX

HOJTrpyNMax) v 3JIEKTPOHHOTO CTPOEHUS aToMa

YMmenue knaccuuuupoBaTh:

7.1

XUMHUYCCKUC 3JICMCHTEI

7.2

HCOPraHNYCCKUC BCUICCTBA

7.3

XUMHUYCCKUC pCaKIINU

YMeHue onpenesnsrh:

8.1

BAJICHTHOCTb U CTCIICHb OKHCJIICHHUA XHUMHWYCCKUX BJICMCHTOB, 3aps/

HOHa

8.2

BU XAMHYECKOH CBSI3UM W THII KpHCTﬂJ’IJ’IH‘ICCKOﬁ CTPYKTYpPBEI B

COCAUHCHUAX

8.3

XapakTep Cpebl B BOJHBIX PACTBOpaX BEIIECTB (KUCIOT, OCHOBAHMI)

8.4

OKHCIHNTCIb 1 BOCCTAHOBUTCIIb

YMeHue xapakTepus3oBath (PU3NUECKUE U XUMUYECKUE CBOMCTBA:

9.1

MPOCTBIX BEUIECTB (KUCIOPOA, O30H, BOIOPOA, Trpadur, anmas,
KpeMHH, a30T, ¢ocdop, cepa, XJIOp, HATPHUM, Kaluii, MarHui,

KaJIbLIUM, aJTFOMUHHM, KEJIE€30)

9.2

CJIOKHBIX BEIECTB, B TOM WYHCJIE MX BOJHBIX PacTBOPOB (BOJa,
aMMHaK, XJOpPOBOJOPOJ, CEPOBOJIOPOA, OKCHIBI M THIPOKCHIBI
metamuioB [-ITA rpymnmn, amomunus, meau (II), nuuka, xenesa (II u
IT), oxcunpr yrnepona (II u IV), kxpemuus (IV), azora u pocdopa (111
u V), cepst (IV u VI), cepuucras, cepnas, a3oTucras, a3zoTHasd,

dbocdopnas, yroipHas, KpeMHHEBasI KHCIIOTa U UX COJIH)




MPOTHO3UPOBATh M  XapaKTEepU30BaTh CBOWCTBA  BEIIECTB B

3aBUCUMOCTH OT HX COCTaBa W CTPOCHHUA, NMPHUMCHCHHC BCIICCTB B

>3 3aBUCHMOCTH OT WX CBOHCTB, BO3MOXHOCTh MPOTEKAHUS XUMHUYECKHIX
IPEeBpaIeHU B Pa3IMUHBIX YCIOBHIX
10 YMeHue cocTaBisATh MOJIEKYJISIPHbIE U HIOHHBIE YPaBHEHUS peakluid, B
TOM YHUCJIE:
10.1 peaxiuii H'OHHOTO 0OMeHa
10.2 OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINMA
103 WUTIOCTPUPYIONINX XMUMHYECKHE CBOHCTBA WM3yUEHHBIX KJIACCOB
' (TpyIi) HEOPraHUYECKUX BEIIECTB
10.4 MOJITBEPKJAIOIINX TeHETUYECKYI0 B3aUMOCBSI3b MEXKI1y HUMH
11 YMeHnue BIUUCIATh (IPOBOANUTE PACUETHI):
11 OTHOCUTEIILHYI0 MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJIF0O XUMHYECKOTO DJIEMEHTA B COSTUHCHHIH
11.2 MAaCCOBYIO JIOJIIO BEIIECTBA B pACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3oB
114 [0 YpaBHEHHUSIM XMMHYECKHUX pEaKIUH M HaXOAUTh KOJIUYECTBO
' BeIeCcTBa, 00BEM M MacCy peareHTOB WX MPOIYKTOB PEAKITUU
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMM  METOJIaMH  HAy4YHOTO  TO3HaHUs  (HaOdroJeHueE,
101 U3MepeHHe, IKCIIEPUMEHT, MOJICTUPOBAHHE) MTPH U3YUYEHUH BEIIECTB U
' XUMHUYECKHUX SIBIICHUH; yMeHHe CchopMynIHpoBaTh mpodlieMy U
MIPEIOKUTh MyTH €€ pelIeHUs
122 Oe3omacHOil pabOThl € XMMHYECKMMH BEIIECTBAMH, XUMHYECKON
' MOCY10i 1 1abopaTOpHBIM 00OPYIOBAHUEM
MpaBWIaMU OE30MaCHOTO OOpAIEHUs C BEIIECTBAMHU, UCTIOIb3YEMbIMU
B MOBCEHEBHOMN JKMU3HHU, MPABUIAMH TIOBEJICHUS B IIEJIAX COEPEHKEHUS
13 3I0pOBbSI M OKPY’KAIOIIEH MPHUPOJHON Cpeapl; MOHUMAaHUE Bpenaa
' (omacHOCTH) BO3ICHCTBHS HA JKHUBBIC OPTaHHU3MBI OMPEICIIEHHBIX
BEIIECTB, CMOCOOOB YMEHBIICHUS M MPEIOTBPALICHUS HUX BPEIHOTO
BO3JICHCTBHS
3 Hanvune mpakTHYeCKUX HaBBIKOB TUIAHUPOBAHUS W OCYIICCTBIICHUS
CIEIYIOIINX XUMUYECKUX IKCIIEPUMEHTOB:
13.1

U3yueHHE M ONMHCaHNe (PU3NIECKUX CBOMCTB BEIIECTB; O3HAKOMJICHHE




C (i)I/IBI/I‘-IGCKI/IMI/I n XUMHNYECKUMU SIBJICHUAMU, OIIBITHI,

WJTIOCTPUPYIOIIUC TPHU3HAKN TPOTCKAHUS XUMHUYCCKUX peaKI_II/Iﬁ

13.2

HN3YUCHUC CII0c000B pa3aciICHUA cMmeceit

13.3

NOJIYyUCHHUEC KHUCIOpOoAa W H3YUCHUC C€TO CBOﬁCTB; MMOJIyYCHHC
BOOOpOJa U M3YUCHHUC €TO CBOI\/'ICTB; IIOJIYUCHHE YIJICKHUCJIIOTO ra3a u

N3YUCHHUC €TO CBOﬁCTB; MMOJIY4YCHHNEC aMMHaAKa U U3YUYCHUC CT'O CBOMCTB

13.4

IPUTOTOBJIEHUE PACTBOPOB C ONPEIACIEHHOM MaccoBOM  JoJiei

PacTBOPEHHOTO BEILIECTBA

13.5

MIPUMEHEHNE HUHINKATOPOB (;lakmyca, METHJIOpaHka u
(denondranenna) ans omnpeneNeHUs XapakTepa Cpelbl B PacTBOpax

KHUCJIOT U LIejI0o4ei

13.6

WCCJICIOBAHUE M OINHCAHWE CBOMCTB HEOPraHWMYECKHX BELIECTB
pa3IMYHBIX KJIACCOB; U3yYEHHE B3aUMOJCHCTBUSA KUCIOT C METalIaMH,
OKCUJAMH  METAJUIOB,  pacTBOPUMBIMU M HEPACTBOPUMBIMHU
OCHOBaHMSMH, COJSIMM; TIOJy4EHHE HEPACTBOPUMBIX OCHOBAHMM;
BBITECHEHME OJHOIO MeTajula JpPYyrMM W3  pacTBopa  COJM;
ucciueaoBaHue aM(OTEpPHBIX CBOWCTB THAPOKCHUIOB ATIOMHUHHS U

LIUHKA

13.7

pPCHICHUC S3KCIICPUMCHTAJIBHBIX 3a/la4 110 TCMaM: «OCHOBHBIC KJIaCCHI
HCOPTraHU4YCCKUX COGHHHGHHﬁ)); ((3J'[€KTpOJ'II/ITI/I‘~ICCKa$I
JUCCoLanus), «Baxneimme HeMeTalJbl H HUX COCIUHCHU,

«BaxxHen1me MeTalIbl U UX COCTUHECHUI»

13.8

XUMHUYECKHE  OKCIEPUMEHTHI,  WUIIOCTPUPYIONIHNE  MPHU3HAKU
NPOTEKAaHUSI PEeaKIMii MOHHOTO OOMEHA; KaueCTBCHHBIC PEaKIMH Ha
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HOHBI: XJIOPUI-, OpOMUI-,
voaua-, cynedar-, docdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
TUIPOKCHU/I-MOHBI, KATUOHBl aMMOHUS, MAarHUsl, KalbIIHsl, allFOMUHUS,

xkenesa (2+) u xenesa (3+), menu (2+), HMHKA

14

YmMmenue:

14.1

MPEICTaBIATh PE3yJbTaThl JKCIEpUMEHTa B (OpMe BBIBOJOB,
JI0Ka3aTeNbCTB, Ipa@UKOB M TaONMMIl M BBIBIATH SMIUPUYECKHE

3aKOHOMEPHOCTH

14.2

YCTaHABJIMBATL CBA3U MCXKIY PCaJIbHO Ha6J'IIOJIaeMBIMI/I XUMHNYECKNMU

ABJICHUAMHU U IIPOICCCaAMU, IIPOUCXOOAINNMH B MAKpPO- U MUKPOMHUPE,




OOBSACHATH NPUYMHBI MHOTO0Opa3Hsl BELLIECTB




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYAAPCTBEHHOM 9K3AMEHE I10 XUMHUH

Kon

HpOBepHeMblﬁ IJIEMEHT COA€CPKaHUSA

HepBOHa‘-IaJ'ILHBIe XHUMHUYCCKUC ITOHATHA

1.1

Uuctele BemecTBa U cMecu. CrocoObl pa3aenieHus: cMecei

1.2

ATOMBI M MOJICKYJIBL. Xumudeckue diieMeHTBhl. CHMBOJBI  XMMHYECKHX

9JICMCHTOB. HpOCTBIe " CJIOJKHBIC BEUICCTBA.

1.3

Xumudeckas popmyina. BaaeHTHOCTh aTOMOB XHMHYECKUX AJieMeHTOB. CTereHb

OKHUCJICHUA

1.4

3aK0OH TIOCTOSHCTBA COCTaBa BCIICCTB. OrtHocuTenbHas aToMHAas Macca.
OTtHOCHUTENIbHAS MOJICKYJIsIpHasd mMacca. MaccoBas J0JI1 XUMHYCCKOI'0 2JICMCHTA

B COCAMHCHUHN

1.5

KomnyectBo BemiectBa. Momab. MomsipHast Macca. Mousipablii 00bEM Ta30B.

Bzanmocss3b KOJIMYCCTBA, MACCHI 1 YUCJIa CTPYKTYPHBIX CAWMHUI] BEIICCTBA

1.6

du3nyeckrue U XUMHYECKHE SBJICHHUSA. XHUMHUUECKas pcakuusa u eé IMPU3HAKH.

3akoH COXPAaHCHUS MACChI BCIICCTB. XHMUYECKHUE YpaBHCHHUA

[lepuonnueckuii 3akoH u Ilepuoanueckas cucTeMa XUMHUYECKUX 3JIEMEHTOB

J.1. MenneneeBa. CTpoeHrne aTOMOB

2.1

[Iepnonnueckuil 3akoH. I[leprnoguyeckas cucreMa XUMUIeCKux 3inemeHToB J[.H.
Menpneneesa. Ilepuoasl u rpynnsl. @U3n4ecKuid CMBICI NOPAIKOBOIO HOMEDA,

HOMCPOB II€pHUOAa U T'PYIIIbI DJICMCHTA

2.2

Crpoenune aromoB. CoctaB aToMHBIX snep. M3oromel. Dnexkrponsl. CtpoeHue
ANIEKTPOHHBIX ~ 000JOYEK aroMoB TepBbIX 20 XHMHYECKHX OJIEMEHTOB

[Tepnonnueckoii cucrems! .M. Menneneesa

23

3aKOHOMCpHOCTI/I B M3MCHEHHHU CBOMCTB XHMMHYCCKHUX 3JICMCHTOB MEPBLIX TpGX
IEpuoa0B, KaJikusd, KaJlbLusd (paL[I/cha dTOMOB, JJICKTPOOTPULATCIIbBHOCTH,
MECTATUVIMYCCKUX W  HCMCTANNIMYCCKUX CBOfICTB) n ux COCI[I/IHCHI/Iﬁ B
COOTBCTCTBHH C TIIOJOXKECHUEM DJJIEMCHTOB B HCpHOI[H‘ICCKOﬁ CHCTEME H

CTPOCHUCM HUX ATOMOB

CrpoeHue BemiecTBa

3.1

Xumuueckasi cBs3b. KoBasieHTHas (MOJsipHass M HEMOJIApHAsi)  CBSI3b.

BHCKTpOOTpI/II_IaTeJIBHOCTB XHUMHUYCCKUX OJICMCHTOB. Wonnas CBs3b.




Merannuueckas CBSI3b

3.2

Tunsl kpucTauIMyecKux pemeéTok (aTOMHas, MOHHAs, MeTajuindyeckas),
3aBUCUMOCTb CBOWCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOU PELIETKH M BHUJIA

XUMHYECKOH CBI3U

Baxwueiime npeacTaBUTENM HEOPraHWYECKUX BemecTB. Hemeraibl U ux

coeIMHEeHMs. MeTalbl U UX COCAUHEHUS

4.1

Knaccudukanus M HOMEHKIATypa HEOPTaHUYECKUX COCIUHEHHI: OKCHIOB
(coneobpazyromue: OCHOBHBIE, KHUCJIOTHBIE, aMmdoTepHbIe) u
HecolieoOpa3yromue; OCHOBaHUM (UIENOYM W HEpPacTBOPUMBbIE OCHOBAHUS);
KUCIOT (KUCIOpOACOJepKale ¢ OeCKUCIOpOIHBIC, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJIEH (CpETHUX M KUCIIBIX)

4.2

dusnyeckue MW XHUMHYECKHE CBOMCTBa IMPOCThIX  BCIICCTB-HEMETAJIJIOB!:

BOJIOPO/1a, XJIOpa, KUCIOPOa, CEpPhI, a30Ta, pochopa, yriaepoia, KpeMHHS

4.3

du3nueckue U XUMHUYECKHE CBOMCTBA MMPOCThIX BCUICCTB-MCTAIJIOB: JIMTHUA,
HaTpu:A, Kajlusd, Marovusd U KaJbOHWsA, aJJllOMUHUSA, JKCEIIC3a. BHCKTpOXI/IMI/I‘ICCKI/II\;I

pan HaHp}I)KeHI/Iﬁ METAJlJIOB

4.4

OU3NYECKUE U XUMHUYECKHE CBOKWCTBA BOJOPOJHBIX COCIMHEHUN HEMETAJUIOB:

XJIOPOBOJIOPO/Ia, CEPOBOIOPO/IA, aMMHUAKA

4.5

dusnueckre W XUMHUYECKHE CBOMCTBA OKCHAOB HemeTayioB: cepol (IV, VI),
azota(ll, IV, V), dochopa(lll, V), yrnepona(ll, IV), kpemuus(IV). [lonyuenue

OKCHUJ0B HEMETAJIJIOB

4.6

Xumnueckue cBoiictBa okcunos: MetaioB [A-IIIA rpynm, nmuka, meau(Il) u

xenesza(ll, III). [TomyueHne okcUa0B METATIIOB

4.7

XUMUYECKHEe CBOMCTBAa OCHOBAHMI M aM(OTEPHBIX TUAPOKCHUIOB (Ha MpUMEpe
THAPOKCHUIIOB  aIIOMUHUS, OKeje3a, [HHKa). [lomydeHue OCHOBaHUU W

amM(bOTEepPHBIX TUIPOKCUIIOB

4.8

OOue XMMUYECKHe CBOMCTBA KHCJOT: XJIOPOBOJOPOJHOM, CEPOBOJIOPOIHOM,
CEpHHUCTOM, CEepHOM, a30THOH, (ocPopHOU, KPpEeMHHEBOU, yrosbHOU. OcoOble
XMMHUYECKHE CBONCTBAa KOHIIEHTPUPOBAHHOW CEPHOM M a30THOM KHCIOT.

[Tonyuenue xucior

4.9

OO0ure XuMUYecKre CBOMCTBa cpetHux coneil. [lomyyenne coneit

4.10

[Monyuenue, coOupaHue, paclo3HaBaHHE BOJOPOJA, KHCIOPOIa, aMMHaKa,

YIJICKUCIIOTO I'a3a B J'Ia60paT0pI/II/I

4.11

[Tonyuenne amMmMmuaka, CEpHOM M a30THOM KHUCIOT B MpOMBINUIeHHOCTH. OO0mmume




CII0COOBI MMOJIy4YCHHA MCTAJIJIOB

4.12

I'enermueckas CBA3b MCXKAY KilaCCaMU HECOPraHUYCCKUX CO@)]I/IHGHI/II\/'I

XUMUYECKUE PEaAKIUU

5.1

Knaccudukanus XuMHUUeCKUX peaklui 10 pa3IuyHbIM MIPU3HAKaM: 110 YUCIYy U
COCTaBY YYaCTBYIOIIMX B pPEAaKLUUU BEIIECTB, MO TEIUIOBOMY 3(QeKTy, 0

HN3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMUUECKUX DJIEMECHTOB

5.2

TennoBoi 3¢HEeKT XUMUYECKON PEaKIIUU, TEPMOXUMHUYECKHUE YPAaBHEHHS. DK30-

N OHAOTCPMHUYCCKUC PCAKIIUU. TepMOXI/IMI/I‘-IeCKI/IC YpaBHCHHUA

53

OKI/ICJII/ITCJII:HOBOCCTaHOBI/ITC.HBHbIG peaKLu/m. OKI/ICJII/ITCJ'II/I U BOCCTAHOBUTCIIN.
[Ipouecchl  OKHCIIEHMSI W BOCCTAHOBJICHMSI. DONEeKTpOHHBIN  OayaHc

OKHUCIIMTEIIbHOBOCCTAHOBUTEIIHbHOM pcaknuuun

54

TCOpI/IH BHCKTPOJII/ITI/ILICCKOI\/'I JUCCoranu. KaTI/IOHBI, AHHOHBEI. 9HeKTp0J’II/ITLI )51

HEBJICKTPOJINTEI. CubHbBIE U Cla0kIe SJICKTPOJIUTHI. CreneHb JUCCoanmn

5.5

Peakiun woHHOTO OOMEHA. YCJIOBHS NMPOTEKAaHWs PEAKIMA HMOHHOTO OOMEHa,

IIOJIHBIC U COKpaI_I_léHHBIe HOHHBIC YPaBHCHUS peaKLII/Iﬁ

XUMUS ¥ OKpy’Karollas cpeaa

6.1

BemectBa u marepuansl B MOBCEJHEBHOM JKM3HHM 4YeJOBEKa. be3omacHoe
WCIIOI30BAaHNUE BEIIECTB M XMMUYECKHX pPEaKIWid B JIa0OpaTopul W OBITY.

HepBaﬁ nomMoub MMpu XUMHYICCKUX 0XKOr'aX U OTPABJICHUAX

6.2

XuUMUYEecKoe 3arps3HEHHE OKpyXKaromied cpenbl (KHCIOTHBIE — JOXKIH,
3arpsi3HCHUE TOYBBI, BO3JyXa W BOJOEMOB), CIIOCOOBI €r0 MPEeJOTBPAIICHUS
[IpenenvHas nmomyctumasi konmentpaius BemecTB (IIJJK). Pomp xumuu B
pPEIICHUH DKOJIOTUYECKUX TMpoOieM. YCWICHHE TapHUKOBOTO 3ddekrTa,

paspylieHre 030HOBOTO CJIOs

6.3

[Tpumenenue cepsl, a3ota, ¢ocdopa, yriaepona, KpeMHHS U UX COCITUHCHUN B
GBITy, MCIUIHHC, IMPOMBINUICHHOCTU H CCJIIbCKOM XO3SIICTBE. HpI/IMCHeHI/Ie
METAUIOB M CIUIaBOB (CTajlb, YYTyH, IIOpATIOMHHHI, OpoH3a) B OBITY U
MIPOMBIIIJICHHOCTH UX coeAuHeHuid. [loHATHe 0 KOPpO3UU METaIOB, OCHOBHBIC

CHOCOOBI 3aIUTHI UX OT KOPPO3UHU

6.4

[IpupoaHble UCTOYHUKH YTJIEBOJOPOAOB (yroyib, NPUPOAHBIA ra3, He(Th),

MPOYKTHI UX MepepadboTku (OEH3UH), UX POJIb B OBITY U MPOMBIIUIEHHOCTH

6.5

[lepBoHavanbHbIE TOHSATHA OO0 OpPraHMYECKUX BEIIECTBAX KaK O COCAMHEHHSIX
yriepozaa (MeTaH, 3TaH, STUJIEH, alleTUIEH, 3TaHOJI, TIIULEPUH, YKCYCHas KUCIIOTa).

ITonsrre 0 OMOIOTHMYECKH BasKHBIX BCIICCTBAX: KHUPAX, 66J'IKaX, YIJIEBOAAX — M UX




POJIM B JKU3HU YCIIOBCKA

7 Pacuérnr:
7.1 o ¢popMysaM XUMHYECKUX COSTUHEHUHN
7.2 Macchl (MaccoBOM) J10JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMHUYECKUM YPaBHEHUSIM




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

* Xumus: 8- kiacc: 0a30BbIM ypOBEHB: YUEOHUK; 5-€ n3IaHue, nepepaboTaHHOe
INabpuensan O.C., OctpoymoB W.I'., CnaakoB C.A. AkiiioHepHOE 00IIECTBO
«M3parenscTBO «IIpocBemieHune»

» Xumusi: 9- kiacc: 6a30BbIN YpOBEHb: YUeOHUK; S-€ u3/ianue, nepepadoTaHHOe
["a6puensn O.C., Octpoymos WU.T'., CnaakoB C.A. AkiimoHepHOE 00111€CTBO

«M3parensctBO «IIpocBemeHue

METOJUYECKHUE MATEPUAJIbBI JISA YYUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET
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