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HOACHUTEJIBHAA 3AIIMCKA

[IporpammMa 1O XMMUM Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs
COCTaBJIiCHa Ha OCHOBE TpeOOBAaHMM K pe3yjbTaTaM OCBOEHUSI OCHOBHOM
00pa3zoBaTeIbHON MPOrpPaMMbl OCHOBHOT'O O0IIEro 00pa3oBaHus, MPEICTABICHHBIX
B ®I'OC OO0, a Taxke Ha OCHOBE (eiepaTbHON paboyuel TPOrpaMMbl BOCITUTAHUS
U ¢ Y4€TOM KOHIICMIIMK TpernoJiaBaHusl y4eOHOro mpeaMera «XUMHS» B
oOpaszoBaTenbHBIX opranuzainusiax Poccuiickoit denepanuu.

[IporpaMmma 1o Xumuu JOa€T TpEACTaBICHHUE O LENAX, OOIIeH CTpareruu
oOy4eHMs, BOCHHUTAHUS U PAa3BUTHS OOYYAIOIMIMXCA CPEACTBAMU y4EOHOTO
npeaMeTa, YCTaHaBIIUBAECT 00s13aTENBHOE MPEIMETHOE COAEpKaHHUE,
NpeAycMaTpPUBAET paCIpEleieHue €ro Io KiaccaM M CTPYKTYpUPOBAHHE IO
pa3zgenaM M TeMaM MporpaMMbl MO XUMHH, OMNPEACISECT KOJIMYECTBEHHBIC U
Ka4€CTBEHHBIC XapaKTEPUCTUKH CONEpKaHMUS, PEKOMEHIYyEMYIO
MOCJIEOBATEIBHOCTh ~ M3YUYECHUS XHMHUHA C YYETOM  MEKIOPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM Yy4eOHOro Tpoiecca, BO3PACTHBIX
0COOEHHOCTE  O00yYaroluXxcsi, OINpeAeNsieT BO3MOXXHOCTH MpeaMera s
peanuzaiuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTesIbHOM
nporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus, a TakXke TpeOOBaHUM K
pe3yibpTaTam 00ydYeHUs XUMUW Ha YPOBHE IIEJICH M3YUYEHUs MMPEIMETa U OCHOBHBIX
BHUJIOB y4YE€OHO-ITO3HABATEIbHOW JEATEIBHOCTH OOYYaroIerocs II0 OCBOCHHIO
y4eOHOTO co/iepKaHusl.

3HaHUWE XUMHUHU CIYKUT OCHOBOM Juisi (OPMUpPOBAHHMS MHUPOBO33PEHUS
00yyaromierocs, €ro MpejCTaBICHU O MaTEpUaIbLHOM €IMHCTBE MHPA, BAXKHYIO
poJib UrparoT (OpMUPYEMbICE XUMHEH MPEJICTABICHUS O B3aUMOIIPEBPAIICHHIX
SHEPTUU U 00 HSBOIIOLMHU BEHIECTB B MPHUPOJIE, O MYTAX pEHIeHUs! rio0ajbHbIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI UEJIOBEUECTBA — CBHIPbEBOM, SHEPreTUUYECKOM,
MUIIEBOM U SKOJIOTUYECKON 0€30MacHOCTH, MPOOIEM 31paBOOXPAHEHUS.

N3ydenune xumuu:

CIIOCOOCTBYET  peaiu3allid  BO3MOXKHOCTEM  JJIS  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYpPbI JIMYHOCTH, €€ 00111eH U PyHKIIMOHAILHON TPaMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBAHWE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEM
0o0yyarolmuxcsi, HaBBIKOB WX CaMOCTOATEIIBHOM  y4eOHOM  JesATeNbHOCTH,
IKCIIEPUMEHTATIBHBIX M HCCICJOBATEIIBCKUX YMEHUW, HEOOXOIMMBIX Kak B
MOBCEHEBHOM JKU3HU, TaK U B TPO(PECCHOHATILHOM €SI TEIbHOCTH;

3HAKOMHUT CO CHeUU(UKON Hay4HOrOo MBIIUICHUS, 3aKIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3MJISJIa HA €UHCTBO MPUPOBI U YETIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TanoMm B (OPMHUPOBAHNN €CTECTBECHHO-HAYYHON TPAMOTHOCTH O0YYaIOIIUXCS;



croco0cTByeT (OPMUPOBAHUIO I[EHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAay4YHBIM 3HAHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
o0Opa3zoBaHHe 00yUaIOIIUXCS.

JlaHHbIe HampaBieHUsT B OOYYEHHUHU XHUMHH OOECTICUMBAIOTCS CIEIU(UKOMN
COJICp)KaHUSl  Yy4yeOHOTO  TIpeJAMETa, KOTOpBIM  SIBISETCS  IEIarorMuecKu
aJanTUPOBAHHBIM OTPAXKEHHEM 0A30BOM HAYKM XMMHUU Ha OINPEACIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xuMum Ha ypoBHE OCHOBHOTO 00IIIero 00pa30oBaHMs OPUCHTHPOBAH Ha
OCBOEHHE OOYYaIOIMMUCS CUCTEMbl MEPBOHAYAIBHBIX MOHSATHNA XMMHH, OCHOB
HEOPraHUYECKOW XUMHM M HEKOTOPBIX OTAECIbHBIX 3HAYUMBIX TOHSITUN
OPraHUYECKON XUMHH.

CtpykTypa comepskaHus MPOrpaMMbl IO XHUMHUU C(OpMHpOBaHA HAa OCHOBE
CHUCTEMHOro mnojaxona k €€ mzydeHuto. CoaepkaHUE CKIAAbIBACTCS U3 CUCTEMBI
TOHATHUIA O XMMHUYECKOM 3JIEMEHTE M BEIIECTBE U CUCTEMbI TOHATUH O XMMHUYECKOHN
peakiuu. O0e 3TH CHUCTEMBl CTPYKTYpPHO OpraHU30BaHbl 110 TMPUHIUITY
MOCJIEIOBATEILHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX NMPEACTABICHUN
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCET0 €CTECTBO3HAHMS,

— Ilepuonnueckoro 3akona /. 1. MenneneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHUSI O CTPOCHUHU aTOMa U XUMHYECKOU CBA3U;

— TPEACTaBICHHM 00 JJICKTPONMTHYCCKOW JTUCCOIMAIMU BCIICCTB B
pacTBOpax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIMPUYECKHU
MOJIYYEHHBIX U OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCJIEAOBATEIBLHO OT OJTHOTO
YPOBHS K IPYTOMY, BBIMOJIHSS (PYHKIIMU OOBICHEHUSI U TPOTHO3UPOBAHUS CBOUCTB,
CTPOCHUS U BOBMOXXHOCTEU MPAKTHYECKOTO MTPUMEHEHUS U TTOTYYEHUST N3Y4aeMbIX
BEILIECTB.

OcBoeHMe mporpaMMbl MO XUMHUU  CIIOCOOCTBYET  (hOPMUPOBAHUIO
MPEJCTABICHNUS O XUMMUYECKON COCTABIAIONICH HAYYHOM KapTUHBI MHUPA B JIOTHKE
€€ CHCTEMHOW NPHUPOAbI, LEHHOCTHOTO OTHOLICHUA K HAy4YHOMY 3HAHHUK H
METOJaM II03HAHUS B Hayke. M3ydeHWe XUMHM TPOUCXOJUT C MPHUBICUYCHUEM
3HAHUW U3 paHee HW3YUYCHHBIX YUYEOHBIX MpeaMeToB: «OKpYyXKaroUuid MHUPY,
«buomnorus. 5—7 kinacce» n «Pusznka. 7 kinaccy.

[Ipy wu3yuyeHHUM XUMHHM TPOUCXOAUT (POPMHUPOBAHUE 3HAHUN OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTHYECKOU
JESITEIIbHOCTH 4YEJIOBEKA W KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOUW KYJBTYPBHI.
3amadya ydeOHOro mpeaMera COCTOUT B (OPMUPOBAHUU CUCTEMbl XUMHYECKHUX
3HAHUN — Ba)KHEUIINUX (PAKTOB, MOHATHI, 3aKOHOB U TEOPETUUYECKUX TMOJIOKECHHUI,
JOCTYIHBIX O00OOIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B



NpUOOIIEHNH K HAyYHBIM METOJaM TIO3HAaHWs TPU HW3YYCHHH BEIIECTB U
XUMHUYECKUX peakiuii, B (OPMHUPOBAHUH U Pa3BUTHUU MO3HABATENIbHBIX YMEHHUH U
UX TPUMEHEHUU B Yy4yeOHO-NIO3HABATENbHOM U y4eOHO-HCCIEeI0BATENbCKON
NESITEIbHOCTH, OCBOCHUM NpaBWJ 0O€30IacHOro OOpaleHUs C BELIECTBaMHU B
MMOBCEIHECBHOM KU3HU.

[Ipu M3yyeHun XUMUU Ha YPOBHE OCHOBHOIO OOLIEro 0Opa3oBaHUsl Ba)KHOE
3HaYeHHUe MPUoOpeNn TaKue 1eNd, KakK:

— (GOpMUPOBAHHE HWHTEIJIEKTyaJIbHO pPa3BUTONM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSTEIBHOMY IPHUHITHIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOLTUMCS YCIOBHSIM JKU3HU;

—  HalpaBJICHHOCTh OOy4YeHHMS Ha CHCTEMaTHYeCKoe MpuOoOIIeHHEe
oOydaromuxcsi K CaMOCTOATEIbHOW I03HABATEIbHOU JEATENbHOCTH, HAyYHBIM
METOoJaM TMO3HaHUs, (OPMUPYIOIIMM MOTHBALMIO M Pa3BUTHE CIHOCOOHOCTEH K
XUMMUY;

— obecrnieyeHue yCIoBHM, CIOCOOCTBYIOIIUX MPUOOPETEHNIO 00YyUatOUUMUCS
OMbITa Pa3HOOOpPa3HOW MAEATETHbHOCTH, MO3HAHWS W CaMOIO3HAHMS, KIIOUYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOIUX YHUBEPCAJIbHOE 3HAUYEHUE MIJIs
pa3IMYHbIX BUJOB JEATEIBHOCTH;

— (¢opmupoBaHue oOmEeld QyHKIMOHAIHPHOM W  €CTECTBEHHO-HAYUYHOMU
ITPaMOTHOCTH, B TOM UHCJIE€ YMEHHMHA OOBSICHATH W OLEHUBATH SIBICHUSA
OKpY’KAIOIIeT0 MHpa, WUCIOJb3YysS 3HAHMUS U OMbIT, MOJXYYCHHbIE MPU U3YUCHUU
XUMHH, IPUMEHATh UX IIPU PELLIEHUH TPOOIeM B IOBCEIHEBHOM KU3HU U TPYI0BOU
JEeSITENIbHOCTH;

— ¢QopmupoBanue y O0O0yyarommxcs TYMaHUCTHYECKHX OTHOIICHUH,
NOHWMAaHUS LEHHOCTH XUMHYECKHX 3HAHUW [UIsI BBIPAOOTKH HKOJOTHUYECKU
1eJIeCO00Pa3HOro TOBENEHUsT B OBITY M TPYAOBOH JEATENBHOCTH B LEIIX
COXPAHEHHUS CBOETO 370POBbs M OKPY’KAIOILIEH MPUPOJHON CPEIbl;

— pa3BUTHE MOTHBAIMU K OOYYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO H
CaMOBOCIIUTAHUIO HAa OCHOBE YCBOCHHS  OOINEYEIIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpO(dUIS M HANpPaBIEHHOCTU AANbHEHIIETO
00yueHus.

OOmiee 4MCIO YacoB, OTBEACHHBIX Ui HU3Y4YEHHS XMMHMM Ha YpPOBHE
OCHOBHOT0 0011ero oopazosanusi, cocraisier 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJIel0), B 9 kitacce — 68 4acoB (2 yaca B HEJIEIIO).



COILEPKAHUE OBYUEHUA

8 KIIACC

IlepBoHavabHbIEe XUMUYECKHE IOHATHS

[Ipenmer xumuun. Ponb XUMUU B )KU3HU YEJTOBEKAa. XMMHSI B CUCTEME HAYK.
Tena u BemiecTBa. PU3HMUYECKHE CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSHUE
BemiecTB. [lonsATHe 0 MeTromax Mmo3HaHus B XUMUH. UHCThIE BELIECTBA U CMECH.
CniocoObl pa3zziesieHust cMecei.

ATOMBI M MOJNEKYJIbl. XHUMUYECKHAE dJIEMEHThl. CUMBOJIBI XUMHUYECKUX
sneMeHTOB. [IpocThie U CloXKHbBIE BellleCcTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumnueckas popmyia. BareHTHOCTh aTOMOB XUMHUYECKHUX JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemlecTB. OTHOcHUTENbHAsE aToOMHasi Macca. OTHOCHUTENbHAs
MOJIEKYJIsIpHasg Macca. MaccoBast 10J1sl XUMHYECKOTO AJIEMEHTA B COCIMHEHUH.

KomnuectBo BemectBa. Monb. MonsipHas macca. B3auMoCBsI3b KOIUYECTBA,
MacChl M 4YHCJIA CTPYKTYPHBIX EIWHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTUHECHUMN.

Du3NYeCcKne U XUMHUYECKHUE SIBICHUS. XMMHUECKas peakuus U €€ MpU3HaKH.
3aKOH COXpaHEHHUs MacChl BEIIECTB. XHMMHUYECKHE ypaBHeHMs. Knaccudukarus
XUMUYECKUX PEaKIUM (COCTMHEHMUS, Pa3JI0KEHUS, 3aMEIICHUs, 0OMEHa).

Xumuyeckuu sxcnepumennt:

3HAKOMCTBO C XMMHUYECKOW IMOCYJ0H, MpaBUiiaMu paboThl B J1ab0OpaTopuu u
npuémMamu oOpalleHus: ¢ J1abopaTopHbIM 00OpPYAOBaHUEM, U3YUEHUE U OINHUCAHUE
bu3UYECKX CBOWCTB OOpa3lloB HEOPraHWYECKUX BEIIECTB, HaOJIOJCHUE
busndeckux (MJIaBJICHUE BOCKA, TasHUE JbJa, pPAaCTUPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHAEHCAUMs BOJAbI) U XUMHYECKUX (FOPEHHE CBEYHU, MPOKAIUBAHUE
METHOM MPOBOJIOKHU, B3aUMOJICHCTBUE Meja C KUCIOTOM) SIBICHUM, HAOMI0ACHUE U
OMHUCaHUE TPHU3HAKOB MPOTEKAHUS XUMHYECKUX peakiuil (pasjiokeHUue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pa3ioKeHHE TUIPOKCHU]IA
menu (I1) mpu HarpeBanuu, B3auMoJIeHCTBHE kele3a ¢ pacTBopoM conu meau (II),
U3y4YeHHE CIOCOOOB pPa3feieHHs] CMECEH: ¢ MOMOIIBI0 MarHuTa, (PUIbTpOBaHUE,
BbINIApUBaHUE, AUCTHILIIAIMSA, XpoMaTorpadusi, MpoBEJCHUE OUYUCTKH TTOBApEHHOU
coyi, HaOJIOJIGHWe W  OMNHCaHWE  PEe3yJbTaTOB  MPOBEACHUS  OIbITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHHE MOJICJIEM MOJEKYI
(IrapocTepKHEBBIX ).

BaxHeiline npeacTaBUTE I HEOPraHMYECKUX BeleCcTB

Bo3nyx — cmech razos. CocraB Bo3znyxa. Kucinopon — 3ia€MEHT U MmpocToe
BellecTBO. HaxoxaeHue kuciopona B mpupoje, (U3NYECKHUE W XUMHUUYECKHUE
cBoiictBa (peakiuu ropenus). Oxcuzabl. IIpumenenune kuciopona. CrocoObl
MOJIYYeHHS] KUCTopoAa B J1abOpaToOpuud W TPOMBINUIEHHOCTH. KpyroBopor
Kuciopoza B mpupoje. O30H — aIoTponHas MOAU(PUKALINS KUCIOPOIa.



TennoBoit 3h(PeKT XUMUUECKON peakluh, TEPMOXUMUUYECKUE YpaBHEHMS,
9K30- M JHAOTEPMHYECKHUE peaKkiuu. TOIUIMBO: yrojib U METaH. 3arps3HCHUE
BO3/lyXa, yCWJICHHE MapHUKOBOTO d(pdekTa, pazpyiieHne 030HOBOTO CIIOSI.

Bonopon — sneMeHT u ipoctoe BemecTBo. HaxoxaeHrne Bogopoaa B Ipupo/Ie,
dbu3uYeckre W XHUMHYECKHE CBOMCTBA, NPUMEHEHHE, CIOCOOBI TMOJy4YCHHUSI.
Kucnote! u conm.

Monsipablil 00bEM ra3oB. Pacu€Thl N0 XUMUYECKUM YPABHEHUSIM.

duznueckue CBOMCTBa BOJbl. Boma Kkak pactBoputesib. PacTBOpHI.
HacellieHHBIE M HEHACBHIIIEHHBIE PacTBOpPHI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas [0Jis BEIIECTBA B paCTBOpPE. XUMHUUYECKHE CBOMCTBA BOJbI. OCHOBaHUS.
Posib pacTBOpOB B mpupoje M B KHU3HHU 4enoBeKka. KpyroBopoT BOAbI B IPUPOE.
3arps3HeHne NpupoaHbIX BoJ. OXpaHa U OUMCTKA MPUPOJHBIX BOJI.

Knaccudukanuss neopranmdeckux coenuHeHuid. Oxcunpl. Knaccudukamms
OKCUJIOB:  cojieoOpa3yiolue  (OCHOBHBIE, KHUCIOTHbIe, amMQOTEepHbIE) U
HeconeoOpasyrone. Homenknatypa oxcugoB. Du3nyeckue U XUMHUUYECKHUE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.

OcHoBanusa. Krnaccubukamuss ocHOBaHUM: MIETOYM €W HEPACTBOPUMBIE
ocHoBaHus. HoMeHnknatypa ocHoBaHMil. PU3NMYECKHE U XUMUYECKHE CBOICTBA
ocHoBaHuu. [lonydyeHrne oCHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kucior. @usnyeckue u
XMMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctm mertamnoB H. H. bekerosa.
[TomyyeHnue KuCnoT.

Comu. Homenknatypa cosneil. @U3nyeckue U XUMUYECKUE CBOMCTBA COJICH.
[TonydyeHue coiei.

['eHeTnyeckas CBsI3b MEXKAY KJIACCAMU HEOPTaHUYECKUX COCAUHECHUM.

Xumuueckuu Ikcnepumennt:

KAueCTBEHHOE OMPENIEIICHUE COJEpKaHUs KUCIOpoAa B BO3yXe, MOTYyUYEHHE,
cobupaHue, paclio3HaBaHWE W U3YyYCHUE CBOMCTB KHUCIOPOJa, HaOIIOJACHUE
B3aUMOJICMCTBUSL BEIIECTB C KHUCIOPOAOM H YCIOBUS BO3HUKHOBECHHUS W
MpeKpalleHusl TopeHus (Moxapa), O3HAKOMJICHHME C O0Opa3laMu OKCHUIOB U
OMHMCAaHUE HX CBOMCTB, TMOJydYeHHE, COOMpaHWE, pACIO3HABAaHUE W U3y4YCHUE
CBOMCTB BOJIOpoja (TOpeHue), B3auMojeicTBUe Bojopoaa ¢ okcuaom meau (1)
(BO3MOYKHO HCIIOJIb30BAaHUE BUIEOMATEpUATIOB), HAOIIOJIEHUE OOpPa3IlOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBAHUE OCOOCHHOCTEH pPACTBOPEHUSI BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBIICHUE PACTBOPOB C OINPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEILIECTBA, B3aWMOJECHCTBUE BOJABI C METAJIIaMHU
(HaTpueM ©  KajplMeM) (BO3MOXKHO  HCIOJIb30BAaHUE  BHJIEOMATEPHANIOB),
uccieoBaHue OoOpas3lOB HEOPraHWYECKUX BEIIECTB PA3IUYHBIX  KJIACCOB,
HaOII0/ICHNEe U3MEHEHUSI OKPACKU UHJIMKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,



uzydyeHue B3aumojeiicTBus okcuga menu (II) ¢ pacTBOpoM cepHON KHUCIOTHI,
KHCJIIOT C METajulaMH, pPEaKkIMi HEUTPAIM3ALHH, IOJIYyYECHHE HEPACTBOPUMBIX
OCHOBAHHM, BBITECHEHHME OJHOIO METaJlla IPYyTMM K3 PacTBOpa COJM, PEUICHUE
OKCIIEPUMEHTAJBHBIX 3aJad M0 Teme «BaxHelmue Kiacchl HEOPraHMYECKHX
COCIMHEHU).

Iepuoanuecknii 3akoH u Ilepuoamuyeckass cucreMa XHUMHYECKHX
iemeHTOB JI. W. MenaeneeBa. CtpoeHue aroMoB. XHMHYECKASl CBA3b.
OKHCINTETbHO-BOCCTAHOBUTEIbLHbIE PEAKIMHU

IlepBple MONBITKM KiIacCHU(PUKAIMM XUMHUYECKUX d3JeMeHTOB. [loHsTHEe O
IpyNIax CXOJHBIX 3JEMEHTOB (LIEJOYHBIE W IIEJTOYHO3EMENIbHbIE METaJlIbl,
raJIoreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpblE 00pa3yroT aM(OTEpHbIE OKCUIBI
Y TUAPOKCUJIBI.

[lepnoanueckuii 3akoH. [lepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /.
N. MengeneeBa.  KoporkonepuonHas W JJIUHHONEpUOAHAs  (QOpMBI
[Iepnoanueckoii cuctembl XuMu4eckux anemenToB /1. . Menneneesa. [lepuoasl u
rpynnsl. PU3HYECKUI CMBICH MOPSAIKOBOTO HOMEPA, HOMEPOB NEPUOAA U TPYIIIBI
DJIEMEHTA.

Crpoenne aromoB. CoctaB aTOMHBIX siaep. M3oTonsl. DnekTpoHsl. CTpoeHue
ANIEKTPOHHBIX ~ 000JI0YEK AaTOMOB MepBbIX 20 XUMHUYECKHX DJIEMEHTOB
[lepnonmueckonn cucremnl [[. 1. MenneneeBa. XapakTepucTUKa XHMHYECKOIO
AJIEMEHTA IO ero noyoxkeHuto B [lepuonnueckoit cucreme /1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METaJUINYECKUX U HEMETAJUINYECKUX CBOMCTB 110 IPYMNIIaM U IIEPUOAAM.

3nauenue [leproanueckoro 3akona u [lepuoanvyeckoil CUCTEMBI XUMHUYECKUX
JJIEMEHTOB Ui pa3BUTHs Haykh M npaktuku. . M. MenneneeB — yd€Hbli H
IrPaKIAHUH.

Xumunyeckass cBs3b. KoBaneHTHast (HOJSpHAass W HEMOJIApHAsl) CBSA3b.
DIIEKTPOOTPULIATENBHOCTh XUMUYECKUX AJIEMEHTOB. IOHHAs CBA3b.

Crenenp  okuciieHus.  OKHCIHMTENIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Ipoueccol okucaeHUs U BOCCTaHOBJIECHHS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuu Ixcnepumennt:

U3ydyeHrne oOpa3lOoB BELIECTB METAUIOB M HEMETAJUIOB, B3aWMOJAEWUCTBUE
TUAPOKCUIA LHMHKA C PACTBOPAMHU KHUCJIOT M UIENOYEH, NPOBEICHUE ONBITOB,
WUIIOCTPUPYIOIIMX ~ NPUMEPBI  OKHUCIWUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUU
(ropeHue, peakiuu pa3ioKeHUs, COSAUHEHUS).

Mercnpeomemnesie cea3u

Peanmu3anus MeXNpeaMETHBIX CBA3CH NpPU U3YYCHUM XUMHHM B 8 Kiacce
OCYLIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHWE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX



MOHSATUM, TaK W MOHATHUH, SBISIONIUXCS CUCTEMHBIMU JUISl OTACJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0mme ecTeCTBEeHHO-HAYYHBIE MOHSATHSA: HAYYHBIA (PaKT, TUIIOTE3a, TEOPHS,
3aKOH, aHaJU3, CHUHTE3, KiIaccu(ukanusa, TMepUOJAUYHOCTh, HAOIIOICHHE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHHE.

du3zuka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaIMOaKTUBHOCTh, MOJIEKYJIa, SJEKTPUYCCKUNA 3apsjl, BEHIECTBO, TEIO, O00BEM,
arperaTHO€ COCTOSIHME BEIIeCTBa, ra3, (U3UYECKUE BEIUYHMHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IUTaHETHI, 3BE311bI, CONHIIE.

buonorus: dorocuntes, apixanue, ouocdepa.

I'eorpadus: atmocdepa, rugpochepa, MUHEpaIIbl, TOPHBIE TOPOAbI, IOJIE3HBIE
HCKOIaeMbI€, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XUMHYeECKasi peaKIus

[Tepnonnueckuit 3akoH. [leproguyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUM CBOMCTB
XUMHUYECKUX JJIEMEHTOB IMEPBBIX TPEX MEPUOMOB, Kaaus, Kalblusi M HX
COCAMHEHU B COOTBETCTBUU C MOJIOKEHUEM »3JIEMEHTOB B Ilepmoamueckoit
CHUCTEME U CTPOCHHEM UX aTOMOB.

Ctpoenue BemiecTBa: BHAbI XUMHUYECKOM CBSI3H. THUIBI KPUCTAJUIMYECKUX
PELETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMYECKOM PEHIETKH U
BUJla XUMHYECKOU CBS3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKHX BEIIeCTB. XUMHUYECKUE
CBOMCTBA BEHIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJAcCaM HEOPraHUYECKHUX
COCMHEHU, TeHETUYECKasl CBSI3b HEOPTaHUUECKUX BEIIECTB.

Knaccudukanus XuMuaecKux peakifii o pa3IndHbIM MpU3HAKaM (110 YUCITY
U COCTaBy YYaCTBYIOIIMX B pEAKIMH BEHIECTB, MO TeIuioBoMYy 3¢ dexTy, Mo
W3MEHEHUIO CTENEHEeW OKMUCIICHUS XMMHUYECKHX AJIEMEHTOB, IO 0OPaTUMOCTH, IO
YYACTHUIO KaTajau3aropa). DK30- U SHIOTEPMHUUYECKUE PEAKIUHU, TEPMOXUMUYECKUE
ypaBHEHUS.

[Tonsitne o ckopoctn xumMuueckor peakiuu. [loHsTHEe 00 00paTUMBIX U
HEOOpAaTUMBIX XMUMHUYECKUX peakuusix. [IoHsTHEe 0 TOMOTreHHBIX U TeTepPOreHHBIX
peakuusx. [lonstue o karanuse. [loHsTne 0 XuMuYeckoM paBHoBecuu. DakTopshl,
BIIMAIONIME HAa CKOPOCTh XMMHUYECKOW pEaKIUU M TOJIOKEHHUE XHUMHYECKOIO
PaBHOBECHSI.

OKHCIIUTETbHO-BOCCTAHOBUTENILHBIE ~ PEAKIMM,  JJIGKTPOHHBIN  OajaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  PEAKLIHH. CocraBineHue  ypaBHEHUU
OKUCJIUTEJIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMid C  HCMHOJb30BAHUEM  METOjIa
3JIEKTPOHHOTO OajaHca.



Teopus ANEKTPONUTUIECKON TUCCOUMUALUU. DIIEKTPOJIUTHI U HEDJIEKTPOJIUTHI.
Karnonbl, aHnoHbl. MeXaHM3M JUCCOLMALIMM BEIIECTB C PA3JMYHBIMU BHIAMU
XuUMHueckol cBsizu. Crenens aucconuanuy. CUIbHBIE U ClIa0ble AJIEKTPOJIUTHIL.

Peakiuu noHHOTO OOMEHa. Y CIOBUS MPOTEKAHUS PEAKIIMA HOHHOTO OOMEHa,
IOJIHBIE W COKpAIIEHHBIE HMOHHBIE YypaBHEHUs peakuuil. CBOWCTBa KHUCIOT,
OCHOBAHMI U COJIEH B CBETE MPEACTABICHHUI 00 3JEKTPOJUTUYECKON TUCCOUUALINH.
KauectBeHnnbie peaknuu Ha noHbL. [loHsATHE O THApPOIU3E CONEN.

Xumuueckuu Ikcnepumennt:

O03HAKOMJIEHUE C MOJEJSIMU KPHUCTALUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEILIECTB — METAJVIOB M HeMeTauioB (rpadura W anMasa), CIOXKHBIX BEIIECTB
(xJIopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM peaKkIuu
OT BO3JCHCTBHUS pa3IUYHbIX (HAKTOPOB, MCCIEIOBAHUE HIIEKTPOIPOBOJIHOCTU
pacTBOpOB BEUIECTB, Mpolecca AUCCOIMALMU KHUCIOT, WIEJIOYEed M  COJIeH
(BO3MOXXKHO  MCIMOJB30BAHME BUJEO MaTEpPUAIOB), IMPOBEACHHE  OIBITOB,
WUIIOCTPUPYIOIIMX ~ NPU3HAKU  MPOTEKAHMs]  peakuuMid  HOHHOro  oOMeHa
(oOpa3oBanme oOcaaka, BBIIEICHUE Ta3a, oOOpa30BaHWE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPBl  OKHCIIUTEIBbHO-BOCCTAHOBHUTENBHBIX  PEaKUUl
(ropeHue, peakiuu pa3iioKeHUsl, COCIUHEHHS), paClO3HABAHUE HEOPTaHUYECKHUX
BEIIECTB C INOMOINBIO KAYECTBEHHBIX PEAaKIUMd HAa HOHBI, pEUICHUE
AKCIEPUMEHTAIIBHBIX 33/1a4.

HemeTtanibl U MX cOeIMHEHUSA

OOmiass xapakTepucTHUKa rajoreHoB. (OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (puU3NUecKHe CBOMCTBA MPOCTHIX
BEIIECTB — TAJOIEHOB. XHMMHMYECKHE CBOWCTBA Ha MPHUMEPE  XJOpa
(B3aMMOJEHCTBUE C METaJJlaM{, HEMETaUIaMHy, IIeJI0YaMH). XJIOPOBOJOPO/I.
ConsiHasg KHCJIOTa, XUMUYECKHE CBOMCTBA, IMOJydeHHEe, NMpumeHeHue. JlelicTBue
XJIOpa U XJOPOBOAOPOJAa Ha OPraHU3M YeNOBEeKa. BakHelmme XJIOpUAbl U HUX
Hax0XJICHUE B MIPUPOJIE.

O6mas xapakrtepuctuka 31eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CtpoeHue u (uU3NYECKUE CBOWCTBA
IPOCTBIX BELIECTB — KUCIOPOJia U Cepbl. AJIIOTPONHbBIE MOAUDUKAIIMN KUCIOPOia
U ceppl. XuMudeckue cBoilicTBa cepbl. CepoBOIOPO, CTpoeHHE, (HU3HUYECKUE U
XUMHYECKue cBoMCTBA. OKCUABI CEpbl KAK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
Cepnas kwucinora, Qusnueckue U XUMHYECKHE CBOMcCTBa (0OmIuMe Kak
OpeaCTaBUTeNsd Kiacca KHCIOT M crneuuduueckue). XUMHYECKHE PpEaklvy,
Jeallie B OCHOBE IPOMBIIUIEHHOTO CHoco0a MONy4YeHHUsI CEpHOM KHUCIIOTHI.
[Ipumenenue ceproi KUcIOThl. COMM CEpHON KUCIIOTHI, KAUECTBEHHAs pEeaklMs Ha
cynbdar-uoH. HaxoxnaeHue cepbl U €€ COCIMHEHUN B MpUpOAE. XUMHUYECKOE



3arpsi3HCHUE OKPY’XKAIOIICH Cpeapl COCAMHCHHUSAMH CEpbl (KUCIOTHBIC JTOXKIH,
3arpsi3HEHUE BO3/AyXa U BOJOEMOB), CIOCOOBI €r0 MPEe0TBPAIICHHUS.

OO6mrast xapaktepucTtuka 37eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHs. A30T, PacCHpOCTPAHEHHE B MPHUPOJIE,
bu3rUecKre 1 XUMHYECKUE CBOMCTBA. KpyroBopoT azora B nmpupojie. AMMHAK, €ro
bu3rUecKre 1 XUMUYECKHAE CBOMCTBA, TOJydYeHHE U TpuMeHeHue. Coaum aMMOHUS,
X GU3NUECKNE U XUMUYECKHE CBOWCTBA, MpUMEHEeHHEe. KadecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ TOoJydeHHe, (U3UYECKUEe M XUMHUYECKUE
CBOMCTBa (00IIME Kak TMPEICTABUTENsl Kiacca KUCIOT W crhenuduyeckue).
Vcrnonp30oBaHWE HHUTPATOB M COJICM aMMOHHS B KadeCTBE MHHEPaTbHBIX
yao0peHuil. XuMHUYECKOe 3arps3HeHUE OKPYIKAIOIIEH Cpelbl COSTMHCHUSIMHU a30Ta
(KUCTIOTHBIE MOXKAH, 3arps3HEHHE BO3AyXa, IMOYBBI W BOJoEMOB). Docdop,
ajuoTpornaeie Momudukanuu Qocdopa, puzmyeckue M XMMUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u bochopHas kuciaoTa, PU3NIECKUEC U XUMHUIECKUE CBOICTBA,
nosyuenue. Mcnoap3oBanue GpocdaToB B KaYECTBE MUHEPAIbHBIX YIOOPEHUN.

OObmias xapakTepucTuka 31eMeHToB [VA-rpynmbl. OcoO0eHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTEMEHH  OKWUCIEHHUA.  YTIEpOJ,  aJUIOTPOIHbBIC
MOAU(UKALIMM, pPACIPOCTpaHEHUE B TpHUpoAe, (PU3NYECKHUEe U XUMHUYECKHE
cBoricTBa. Ancopbuus. Kpyroopot yriaepona B npupoje. Okcuabl yriepoja, ux
bu3nYecKre U XUMUICCKHAE CBOMCTBA, ICUCTBUE HA KUBBIC OPTAHU3MBI, TTOTYUCHUE
U TIpUMEHEHNE. DKOJIOTHYECKUe MPoOIeMBbI, CBA3aHHBIC ¢ OKCHaAoM yriepoaa (IV),
TUINoTe3a TJIOOAIBHOTO TMOTEIVICHUS! KIMMaTta, MapHUKOBBIA 3(dexT. YrompHas
KUCIIOTa U €€ COolM, UX (PU3MYecKue M XHMMHUUYECKHE CBOWCTBA, MOJIyYEHHE U
npuMeHeHue. KadecTBeHHass peakiuss Ha KapOoHaT-WOHBL. Mcromb3oBaHue
KapOOHATOB B OBITY, MEIUITMHE, TIPOMBIIIIEHHOCTH M CETLCKOM XO3SHUCTBE.

[TepBoHavabHBIE TOHATHS 00 OPraHUYECKHUX BEIIECTBaX KaK O COCTUHEHUIX
yriepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, STaHOJI, TJIULEPUH, YKCyCHas! KUCIIOTA).
[IpupogHbie HWCTOYHUKH YIJIEBOJOPOJOB (Yrojib, TPHUPOAHBIM Ta3, HePTh),
OPOAYKThl UX MepepaboTku (OEH3UH), UX POJb B OBITY M MPOMBILIIEHHOCTH.
[TonsiTne 0 OMONOTUYECKH BaXKHBIX BEIIECTBAX: JKUPAX, OCNIKaX, YIIeBOAaX — U UX
poii B OKH3HM YeNOBeKa. MarepualbHOE €JIMHCTBO OpPTraHUYECKUX W
HEOPraHUYECKUX COCTUHEHUH.

Kpemuwmii, ero ¢usndeckue W XUMHUYCCKHE CBOWCTBA, IIOJIyYeHHUE U
npumeHenue. CoemMHEeHMs KpeMHUS B mpupoae. OO0mume mpeacTaBiIeHus 00 OKCHIIE
kpemuus (IV) u kpemuueBoit kuciore. CHIMKATHI, UX WCIIOJIB30BAHUE B OBITY, B
IPOMBIIIVICHHOCTH. BaxkHeire cTpouTenbHbIle MaTepualbl: KepaMHKa, CTEKIIO,
EeMEHT, ©OeToH, >kene300eToH. [IpobimeMbl 6Ge30macHOr0  MCIMOJIb30BAHUS
CTPOUTEIHHBIX MAaTEPHAIIOB B IOBCETHEBHON KU3HH.

Xumuweckuu sxcnepumennt:



U3y4eHUe 00pa30B HEOPraHUYECKUX BEUIECTB, CBOWCTB COJISTHOW KHUCIOTHI,
IIPOBE/ICHUE KAaYECTBEHHBIX PEAKLIMN Ha XJIOPUJI-MOHBI U HAOJIIOJCHHUE MPU3HAKOB
UX TPOTEKAHMsI, OMBITHI, OTpaKaIMKUe (PU3NYECKHUE W XUMHUYECKHE CBOMCTBA
rajJjoreHOB M HX COEIWHEHUH (BO3MOXXHO HCIIOIb30BaHUE BUIAEOMATEPHUAIIOB),
O3HAKOMJIEHHE C 0Opa3naM XJIOPUIOB (TajJOTeHHIOB), O3HAKOMJICHHE C
oOpaznamMu  ceppl M €€  COCOUHEHHSIMU  (BO3MOXHO  HCIOJh30BaHUE
BUJICOMAaTEpHaIOB), HaOIIOACHNE Tpoliecca OOYIIIMBaHUs caxapa Mo JAeWCTBUEM
KOHIIEHTPUPOBAHHOW CEPHOW  KHUCJIOTBbI, H3YYEHHE XUMHYECKUX CBOMCTB
pa30aBiIEHHOMN CEPHON KUCIOTHI, MPOBEICHNE KaUeCTBEHHOM peaKIuu Ha CyJibdat-
MOH M HaOJIOJieHHWEe NpHu3HaKa e€ MPOTEKaHUs, O3HAKOMJIEHHE C (PU3UYECKUMU
CBOMCTBaMH a30Ta, (ochopa M HX COEAMHEHUH (BO3MOXXHO HCIOJIb30BAaHUE
BUJIEOMATEPUATIOB), 00pa3iaMu a30THBIX U (HOcHOPHBIX yI0OpeHUH, MmogydeHue,
coOupaHue, pacrno3HaBaHME€ U U3Y4YCHUE CBOWCTB aMMHUaka, IMPOBEJICHUE
KaueCTBEHHBIX PEaKIIMi Ha MOH aMMOHUA U (ocaT-uOH U U3YUECHHE MPU3HAKOB HX
IPOTEKaHMUs, B3aUMOJICHCTBUE KOHLIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MEABIO
(BO3MOXHO UCIIOJIb30BAaHUE  BHJIEOMATEPHAIIOB), U3y4YeHUe Moelen
KPUCTAUNIMYECKNX PEmETOK anmasza, rpadura, ¢yuiepeHa, O3HAKOMIICHHE C
poLeccoOM  afCcOpPOIMU  PAaCTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM YITIEM U
YCTPOMCTBOM NPOTUBOras3a, MojydeHue, coOupaHue, pacrio3HaBaHUE U HU3yuYEHUE
CBOMCTB YIJIEKUCIOr0O rasza, MpoOBEJICHHE KaueCTBEHHBIX peaKiUil Ha KapOoHAT U
CUJIMKAT-UOHbl U H3yYEHUE TMPU3HAKOB MX TMPOTEKAHUs, O3HAKOMJICHHUE C
NPOAYKIMEN CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHelre HeMeTaIbl U UX COCTUHEHUSD.

MeTtanibl 1 MX COeINHEHUS

OO0mast XxapakTepuCTUKa XMMUYECKUX 3JIEMEHTOB — METAJIIOB HA OCHOBaHUU
ux nosioxxkeHuss B llepmogmueckon cucreme xumuuyeckux snemeHtoB [ .
MenpneneeBa u ctpoeHusi aromoB. CTpoeHuEe MeTauioB. MeTtamndeckas CBs3b U
METa/NINYecKasl  KpUCTA/NIMYecKass  pemérka.  DJIEKTPOXUMUYECKHH  psl
HanpspKeHU MeTaioB. U3NYecKre U XMMUYECKHE CBOWCTBa MeTaiioB. OOmue
CHOCOOBI MONy4YeHus: MeTawioB. lIoHATHE O KOpPpO3WHM METajuIOB, OCHOBHBIE
CrocoObl 3amuThl X OT Kopposud. CrmaBel (CTajib, YyTyH, JIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[lenounble MeTaJIbl: MoJoXkeHue B lleproguyeckoil cucreMe XUMUYECKUX
snemeHTOoB . 1. MenpaeneeBa, CTpO€HHME MX aTOMOB, HAaXOXKJICHUE B MPHUPOJE.
du3nuecKkue U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpusi U Kanusi). OKCUJbI U
TUAPOKCUABI HaTpusi W Kaius. [IpuMeHeHHe IIEeNOYHbIX METaNIOB M HX
COEIMHEHU.

IIlenouyHO3eMeENIbHBIE METaJIbl MarHMuii MW KaJdblMH: TOJOXCHHE B
[lepnonnueckon cucreme xuMmuueckux 3yeMmeHToB [[. 1. MenneneeBa, ctpoeHue



MX aTOMOB, HaX0XJAEHUE B Ipupoae. PU3ndecKkne 1 XUMUYECKUE CBOMCTBA MarHus
U Kaibllus. Baxneilmume coequHeHHs KalblUs (OKCHUI, THUAPOKCHUI, COJIH).
XKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUSI.

AmroMuHU: nojiokeHue B [lepuoandeckoi cucreMe XMMUYECKUX 3JIEMEHTOB
J. N. MenneneeBa, CTpOCHHUE aToma, HaxOXIeHHE B Ipupone. dusznueckue u
XUMUYECKHE CBOMCTBA aTlOMHUHMS. AM(POTEpHBbIE CBOICTBA OKCUAA U TMAPOKCHUIA
AJFOMUHMUSL.

Keneso: monoxenue B [leppuoanyeckon cucTeMe XUMUYECKHUX JIEMEHTOB [l.
N. MenneneeBa, CTpOCHHE aToMa, HaXOXKIECHHE B mpupoje. Pu3NUECKHE H
XUMUYECKHEe CBOMCTRBA xkene3a. OKCUIbI, THIPOKCU bl U cosn xenesa (I1) u xenesa
(III), nx cocraB, CBOMCTBA U MOTy4YCHUE.

Xumuueckuu Ixcnepumennt:

O3HAKOMJIEHWE C oOpas3laMu METAUIOB W CIUIaBOB, WX (U3HMUECKUMU
CBOMCTBaMM, M3y4YCHHE  PE3YJbTATOB  KOPPO3UM  METAIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUJEOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJECUCTBUS OKCHJIA
KaJIbIIUSI W HATpus C BOJOM (BO3MOKHO HCIIOJIL30BaHUE BHICOMATEPHUAIIOB),
VICCIIEIOBAHUE CBOMCTB XECTKOM BOJIBI, IIPOLECCA TOPEHHUS XKeje3a B KUCIOPOJIe
(BO3MOXXHO  HKCIIOJIB30BAaHHWE  BHUJIEOMATEPUAIOB), MPU3HAKOB  IPOTEKAHUS
KAQUECTBEHHBIX PEaKIMi HAa WOHBI: MarHus, KajablMs, aJTIOMUHUS, I[IMHKA, JKeJe3a
(IT) u xene3za (II1), meau (1), HabnroAeHUE U OMKMCAHUE MPOIECCOB OKpAIIMBAHUS
IJJaMEHU MOHAMU HATpus, Kalus U Kaublus (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TUIPOKCUIA AITFOMUHUS
Y TUAPOKCUJA IMHKA, PEUIEHNE SKCIIEPUMEHTAIBHBIX 3a7a4 1o TeMe «Baxunelmue
METaJUIbl U KX COCTUHEHUS».

XuMHuS M OKPYKAKOIIAA cpea

BemectBa m Marepuanbl B MOBCEIHEBHOW JKM3HU 4YelioBeKa. besomacHoe
UCIIOJIb30BAaHUE BEIIECTB M XUMHUYECKUX peakiuii B ObiTy. IlepBas momonrs npu
XUMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arps3HEHHE OKpYKarollehd cpeinl (MpeaenabHasi JOoMmyCcTUuMas
KOHIIeHTpaius Bemiects, aanee — [1/IK). Ponp xumMuu B pemieHn# 3K0JIOTHYECKUX
pooeMm.

Xumuueckuu sxcnepumenm.:

H3yueHHEe OOpaslloB MaTepuUajioB (CTEKJIO, CIUIABbI METAJJIOB, MOJMMEPHBIC
MaTepHaIbl).

Mercnpeomemneoie cea3u

Peanu3zanust MeXOpeAMETHBIX CBSI3€M MpHU WM3y4YEHUM XUMHUU B 9 Kiacce
OCYILIECTBJISIETCS 4Yepe3 HCIOIb30BaHHE KaK OOMIMX ECTECTBEHHO-HAYYHBIX
MOHATUH, TAK U MOHSATHUM, SIBJISIIOIIMXCS CUCTEMHBIMU JIJIs1 OTJICJIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IMKJIA.



OOmme ecTecTBEHHO-HAYYHbIE TIOHATHA: HAY4YHBIA (PaKT, THIOTE3a, 3aKOH,
TEOpHUsl, aHalu3, CHHTE3, KiIacCupUKalusi, TNepUOAUYHOCTh, HaOIIOICHHE,
HKCHEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MapHUKOBBIN
3 deKT, TEXHOTIOTHsI, MaTEPHAITHI.

dusuka: matepusi, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH]I, H30TOTIHI,
PaJMOaKTUBHOCT, MOJIeKya, ANEKTPUIECKUI 3apsi, MPOBOJHHKH,
HOJYNPOBOJHUKY, AUDJICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHME BEIlEeCTBa, I'a3, pacTBOP, PACTBOPUMOCTh, KPpUCTAJUIMYECKast
peméTka, CruiaBbl, (PU3MYECKHE BEIMYMHBI, CAMHUIIBI W3MEPEHUS, KOCMUYECKOE
POCTPAHCTBO, MJIaHETHI, 3BE3/1bI, COHIIE.

buonorusa: ¢orocunTes, apixanue, Ouocdepa, S3KOCUCTEMA, MUHEPAIbHBIC
yI0OpeHusi, MUKPO3JIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbIE BEIIECTBA.

I'eorpadusi: atmocdepa, ruapocdepa, MuHEpalbl, TOPHBIE TTOPObI, TTOJIE3HBIC
MCKOTIaeMBbI€, TOTUIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJbTATBI OCBOEHHUA MNPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pE3yJbTAaThl OCBOCHHS MPOrPAMMbI  OCHOBHOTO OOILETO
o0pa3oBaHMsl JOCTUTAIOTCS B XOJ€ OOYy4YEHUS XUMHH B E€JUHCTBE Y4eOHOU u
BOCIIUTATEJIbHOMN EATEIbHOCTH B COOTBETCTBUU C TPAJIULIMOHHBIMU POCCUMCKUMHU
COLMOKYJIbTYPHBIMA M JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH, NPUHATHIMU B
oOlllecTBE TMpaBWIaMd M HOPMaMU TMOBEACHUS M CIOCOOCTBYIOT IIpolieccaM
CaMOTIO3HAHUS, CAMOPA3BUTHUS U COITUATM3AIINN 00YIArOIITIXCSI.

JIn4yHOCTHBIE ~ pE3yJbTaThl  OTPAXalT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJCTBOBATbCS CHUCTEMOW TO3UTHUBHBIX IIEHHOCTHBIX OpUEHTALMN U
paclIMpeHre ONbITA IEITEIbHOCTH Ha €€ OCHOBE, B TOM YMCJIE B YACTH:

1) maTpMOTHYECKOro BOCIIMTAHUA:

LIEHHOCTHOI'O OTHOILIECHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAayyHOMY HACIEIUI0, TOHUMAHUS 3HAYECHUS XUMHUUYECKON HAyKH B JKU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOW HMHQpopmaIruendn o
MEPENIOBBIX JOCTHKEHUAX M OTKPBITUAX MHUPOBOM M OTE€UECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSX 00 yCTPOMCTBE MUpa U OOIIIECTBA;

2) rpaskaIaHCKOro0 BOCIIUTAHUS:

NPEACTABICHUS O COLUMAIbHBIX HOpPMax M NpaBUJaX MEXKIUYHOCTHBIX
OTHOIIICHUI B KOJUIEKTUBE, KOMMYHUKATUBHONH KOMIIETEHTHOCTH B OOIIICCTBEHHO
NOJIE3HOM,  y4eOHOMCCIIEAOBATENbCKOM, TBOPYECKOM W APYrMX  BHJAAX
NEATEeNIbHOCTH, TOTOBHOCTH K Pa3HOOOPA3HOM COBMECTHON JEATENbHOCTH MpPU
BBIIIOJTHEHUN YY€OHBIX, TMO3HABATEIbHBIX 3aJlay, BBINOJIHEHUH XHUMHUYECKHX
AKCIIEPUMEHTOB, CO3JaHUN YUE€OHBIX ITPOCKTOB, CTPEMJICHHS K B3aUMOITIOHUMAHUIO
W B3aUMOIIOMOIIM B TIpollecCe€ DITOM Yy4YEOHOW JESITEIHbHOCTH, TOTOBHOCTHU
OLICHMBAaTh CBOE TIOBEJCHHE M IIOCTYNIKM CBOMX TOBApHUILEH C TMO3ULUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT'O MMO3HAHUA:

MHPOBO33PEHUYECKUE TIPEJICTABICHHUS O BEIIECTBE M XMMUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKU M COCTaBISAIOLINE
OCHOBY JJI NMOHUMAaHUSI CYIIHOCTH HAy4YHOW KapTHUHBI MHUpA, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS NPUPOJBI, B3aUMOCBA3SIX YEJIOBEKA C
MPUPOTHOM CPEION, O POJIM XMMHUU B TTIO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABAaTEIbHBICE MOTHUBBI, HAITPABJICHHBIE HA MOJYYCHUE HOBBIX 3HAHUHU IO
XUMUH, HEOOXOAMMBIE HJisi OOBACHEHUS HAOJMIOJaEMbIX MPOIECCOB M SIBICHUIA,
MO3HABATEIILHON, WH()DOPMAITMOHHOW W YUTATEIBCKON KYJIBTYpHI, B TOM YHCIIC
HABBIKOB CaMOCTOSITEIbHOW palOThl C Y4YEOHBIMM TEKCTaMH, CIPAaBOYHOU



JUTEpPaTypor, JOCTYIHBIMU TEXHUYECKUMHU CpPEACTBAMH HHQPOPMAITMOHHBIX
TEXHOJIOTHH;

UHTEpPEC K OOYyYEHHIO M TIO3HAHUWIO, JI0003HATENHHOCTh, TOTOBHOCTH U
CIOCOOHOCTH K  €aMOOOpa30BaHUIO, IMPOEKTHOM M  HUCCIEeN0BAaTEIbCKOU
JEATeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTH W YPOBHS OOyYECHHS B
JIaTbHEHIIIEM;

4) popMupoBaHNs KyJIbTYPbI 310POBbSI:

OCO3HAaHHME IIEHHOCTU JKW3HU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3I0pOBbIO, YCTAHOBKM Ha 3J0pOBBbI 00pa3 *U3HHU, OCO3HAHUE MOCIEJICTBUN U
HETPUATHE BPEIHBIX MPUBbIYEK (YIOTPEOIEHUS aJIKOT0JIsl, HAPKOTUKOB, KYpEHUS ),
HEOOXOJMMOCTH COONIOJICHUS] MpaBuid 0€30MacCHOCTH TMpu  OOpallleHUuH ¢
XUMUYECKMMHU BEIIECTBAMH B OBITY U pEaTbHOU KU3HH;

5) TpyA0BOro BOCIIUTAHUS:

MHTEPEC K MPAKTUUYECKOMY M3YyUYEeHUIO MTpodeccuil u Tpyia pa3inyHOro poja,
YBOKEHHE K TPYAy M pe3yjibTaTaMm TPYJIOBOH IEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHHUSI MPEAMETHBIX 3HAHUN 1O XHUMHH, OCO3HAHHBIA BBIOOD
WHIVNBUYyAJIbHON TPAGKTOPUU MPOJOHKEHHUS 00pa30oBaHus C YYETOM JIMUHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccuoHanbHON IEeSITEIPHOCTH U Pa3BUTUS HEOOXOIUMBIX YMEHHUI,
TOTOBHOCTh aJaliTUPOBATHCS B TPOPECCUOHATILHOU CpeIe;

6) ’K0J10rn4eCKOro BOCIMTAHMS

HKOJIOTHYECKH I[€JIeCO00pa3HOE OTHOIICHHE K MPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3eMJI€, OCHOBE €€ CYIIECTBOBAHHUS, IOHUMAaHUE IEHHOCTH 3J0POBOTrO U
Oe3omacHOro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
(GU3UYECKOMY M TICUXHYECKOMY 370pPOBbIO, OCO3HAHWE IIEHHOCTU COOJIIOACHUS
npaBuiI 0€30MAaCHOTO MOBEJCHUS MTPH padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUX,
YIPOXKAIOIIKX 30POBBIO U )KU3HU JIFOAEH;

CIOCOOHOCTH MPHUMEHATHh 3HAHMS, MOJIydaeMble MPU U3YUYCHUH XUMHH, JJIS
peleHns 3a1a4, CBA3aHHbIX C OKPYKaloled IPUPOTHON CPENOU, AJIsl TOBBIIECHUS
YPOBHSI  DKOJIOTUYECKOW KyJIbTYPhl, OCO3HAHUS TJOOATBHOTO  XapakTepa
IKOJIOTHYECKUX TMPOOJIEM W IMyTell HUX pelIeHUs MOCPEIACTBOM METOJOB XUMUH,
SKOJIOTUYECKOI'0 MBIILICHHS, YMEHUS PYKOBOJACTBOBATHCS UM B MO3HABATENIBHOIM,
KOMMYHUKAaTUBHOMN U COLMAJIbHOW MPAKTHUKE.

METANPEJMETHBIE PE3YJIbTATBI

B cocraBe wmeTanpeaMETHBIX PE3YJIbTATOB BBIACIAIOT 3HAYUMBIE JUIsS
dbopmMHpoBaHUS MUPOBO33pEHHUS 00IIIEHAYYHbIE TIOHSTHS (3aKOH, TEOPHS, IPUHITHII,
runore3a, (QakT, CUCTEMa, TPOLECC, OIKCIEPUMEHT U JpYyroe.), KOTOopbie
UCIIOB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUE€OHBIX TpEAMETax U IMO3BOJISIOT Ha
OCHOBE 3HaHUW W3 ITUX MNpPeIMETOB (OPMUPOBATH MPEJICTABICHUE O IIEJIOCTHOU



HAy4YHOW KapTHUHE MHUpa, U YHUBEpCaAIbHbIC YueOHbIE JCHCTBUS (MO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIC), KOTOphIEe obOecreunBaioT (HOpMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHHWIO M OCYIIECTBICHUIO Y4EOHOU
NEATEIIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE el cTBUSA

Ba3oBble Jjoruyeckue aeiicTBUA:

YMEHHUSI HKCIMOJb30BaTh MNPUEMBI JOTUYECKOTO MBIIIJICHUSI MPU OCBOCHUU
3HAHWI: PacKphIBaTh CMBICT XUMHYECKUX TMOHSTHHA (BBIIETSATh UX XapaKTEpHbBIC
NPU3HAKK, YCTaHABIMBATh B3aMMOCBS3b C JIPYTMUMU TOHSTHUSIMH), KCIOIb30BAThH
MOHSATHUS JJIs1 OOBSICHEHUS OTJICNbHBIX (PAKTOB U SIBIICHUM, BHIOMPATh OCHOBAHUS U
KpUTEpUU ISl KIACCU(PUKAIIMU XUMHUYECKUX BEIIECTB M XUMHUUYECKUX PEAKIIUM,
yCTaHABIMBATh MPUIMHHO-CIEACTBEHHBIC CBS3M MEXAY OOBEKTAMU H3yUYCHUS,
CTPOUTH JIOTUUECKHE PACCYX ACHUS (MHIYKTUBHBIC, ACNYKTUBHBIC, 10 aHAJIOTUH),
JenaTh BBIBOJIbI M 3aKJIFOYEHUS;

YyMEHHE TMPUMEHSATh B TIpoIlecce IMO3HAHUS TOHATUA (TIpeAMETHhIE U
METanpeIMETHbIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENIU, UCTIOJIb3yEMbIE B XUMUU,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMHUH MOJIEIbHBIC MTPEACTABICHUS —
XUMUYECKUNA 3HAK (CMMBOJI dJEMEHTa), XMMHUueckas ¢opMmyna W YypaBHEHHUE
XUMUYECKON peakiy — MPU PelIeHUH y4eOHO-TI0O3HABATEIbHBIX 3aj1ay, C YUETOM
ATUX MOJICTIbHBIX MPEJCTABICHUN BBISIBISATh U XapaKTEPHU30BATh CYIIECCTBEHHBIC
MPU3HAKH W3Y4aeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUECKUX PEAKITUH,
BBISIBIISAITh ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJICJACTBEHHBIE CBS3U U
IIPOTUBOPEYUHS B U3yUaEMbIX ITPOIIECCAX U SBJICHUSIX.

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:

YMEHHE HCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUSA, a TAK)KE B Ka4€CTBE OCHOBBI JUIsl POPMUPOBAHUS THIIOTE3BI TIO MIPOBEPKE
MPaBUWJIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

NpUOOpPETEHUE OMbITa 10 ITUIAHUPOBAHUIO, OpPraHU3aIlMd W IPOBEICHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHUE HaOIoaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €T0 PEe3yibTaT, (hOPMYIUPOBATh 0OOOIICHUS U
BBIBO/IbI 110 pe3yJibTaTaM MPOBEAEHHOIO ONBITA, UCCIIEIOBAHUS, COCTABISATh OTUET
0 MpOJIeNIaHHOM padoTe.

Pab6ora ¢ unpopmanmeii:

yMEHHE BBIOMpATh, aHAIM3UPOBATH W HHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3TUYHBIX BUIOB U (HOPM MPECTABICHUS, MTOJYyIaeMYyI0 U3 Pa3HBIX NCTOYHUKOB
(Hay4HO-TIOMyJISIpHAsT ~ JIUTEpaTypa XHUMHYECKOTO COJEpKaHUsA, CIIPABOYHbIC
nocobusi, pecypcel WNHTepHETa), KpUTUYECKH OIEHHWBATH MPOTHUBOPEUYUBYIO U
HEJIOCTOBEPHYIO HH(POPMAITHIO;



yMEHUE MPUMEHATh Pa3Iu4yHble METOAbl U 3aIpPOChl MPHU MOUCKE U OTOOpE
UHGOpPMAIIMU W COOTBETCTBYIOUIMX JIAHHBIX, HEOOXOJUMBIX I BBINOJHEHUS
y4eOHBIX U MO3HABATENbHBIX 33/a4 ONpeneIEHHOrO TUIA, MPUOOPETEHHUE OIbITa B
o0JacTl UCHOJB30BaHUS HMH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,
OBJIAJICHUE KYJbTYpOH aKTUBHOTO UCIOJIb30BaHUS PA3IMYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOATENIbHO BhIOMpPAaTh ONTUMAJIBHYIO (POpPMY MpeCTaBIEHUS UHPOPMALIUK U
WUTIOCTPUPOBATh PEIIAEMbIE 33Ja4d HECIO0KHBIMU CXEMaMH, JHarpamMaMu,
npyrumu hopmamu rpaduKu U UX KOMOWHAIIUSAMY;

YMEHHME HCIOJIb30BaTh M aHAJIU3UpPOBaThb B IIpolecce YYEOHOH W
UCCJIEI0BATENbCKON JEATENBbHOCTH MH(OPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SICTBa M TPAHCIOPTa HA COCTOSIHUE OKPYXaloLEd NpHUPOAHOU
Cpelbl.

KoMMyHHKaTHBHBIE YHHBepCAJIbHbIE YUeOHbIe qeliCTBUS:

YMEHMSI 33]1aBaTh BOIIPOCHI (B XO/€ AUaIora v (Win) TMCKyCCUH) IO CYIECTBY
o0cyknaeMoil TeMmbl, (QOpMYJTUPOBATH CBOM TNPEHAJIOKEHUSI OTHOCHUTEIIHHO
BBINIOJIHEHUS MTPEAJIOKEHHON 3a1a4u;

YMEHUS  NPEJCTaBIATh  IOJYyYEHHBIE  pPE3yJbTaTbl  I[MO3HABATEIBHOU
NESTEIbHOCTY B YCTHBIX M IHCBMEHHBIX TEKCTax; JenaTh IPE3eHTALHUIO
pEe3yIbTaTOB BBHINOJHEHUS] XMMHYECKOTO JKCIIEPUMEHTa (J1aO0OpaTOPHOIO OIbITa,
1a60paTopHOI pabOThI O UCCIIEI0OBAHUIO CBOMCTB BEIIECTB, yUEOHOTO MPOEKTA);

yMEHHsI y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
NIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JCATENBHOCTH  IPU  PELICHUHU
BO3HUKAIOIIUX MpoOJEeM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB U COIJIACOBAHUS
no3uuui (o0cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPAUHALMS
COBMECTHBIX JEHCTBUM, ONPEACIICHUE KPUTEPUEB IO OLEHKE KadyecTBa
BBITNIOJTHEHHOHN pa0OThI U JpyTHE).

PeryasiTuBHBIe YHUBepCaJbHbIe Y4eOHbIe AelicTBHUS:

YMEHUE CaMOCTOSTENIbHO ONPENeisITh LU JeATebHOCTH, TUIAaHMPOBATh,
OCYLIECTBJISATh, KOHTPOJIMPOBATH U MPU HEOOXOJIMMOCTH KOPPEKTHPOBATH CBOKO
JesITeNIbHOCTh, BEIOMpATh Hanbosee 3PPEKTUBHBIE CIIOCOOBI PelIeHUsI YUeOHbIX U
NIO3HABATENBHBIX 33Ja4, CaMOCTOSITEIIBHO COCTaBJIATh WIM KOPPEKTHPOBATH
NOPEUIOKEHHBIA aJIFOPUTM  JEHCTBUI MpHU BBINOJIHEHUU 3aJaHUi ¢ Yy4EToM
MOJIYYEHHS] HOBBIX 3HAHUN 00 U3ydaeMbIX OOBEKTaX — BEIIECTBAX U PeaKLHUsX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOTO pe3yibTaTa 3asBICHHOW IEJId, YMEHUE
UCIIOJIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIaraeMble B YCIOBUH 33]IaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX pE3yJbTaTOB II0 OCBOCHHUIO 0053aTEIbHOTO
coliepKaHUs, YCTAHOBJIEHHOTO JaHHOW (enepasbHOM paboyeil mnporpaMMonu,
BBIICJIAIOT: OCBOCHHBIE OOYYaIOIIMMHCS HAay4yHbIE€ 3HAHUS, YMEHUS H CIOCOOBI



nercTBul, cnenuduueckue A OpeAMeTHOM o0nacth  «XUMHUS», BUIBI
JNEATEIbHOCTH 1O  IOJYYEHWIO HOBOTO  3HAaHWS, €ro  HHTEPIPETalNH,
peo0pa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YYCOHBIX M HOBBIX CUTYAIIUsX.
K xonmy oOyuenus B 8 kiacce npeaMeTHbIe pe3yIbTaThl HA 0A30BOM ypOBHE
JOJDKHBI OTpakaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM:
® PpPAaCKpbIBaTh CMBICI OCHOBHBIX XMMHWYECKHX ITOHATHH: aTOM, MOJIEKYJa,
XUMHUYECKUN JJIEMEHT, IPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(oHOpOIHAsT M HEOJAHOPOHAs), BaIGHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIPHAs Macca, KOJHUYECTBO BEIIECTBA, MOJIb, MOJIIpHAas Macca,
MaccoBas IOJIsI XUMHUYECKOTO 3JIEMEHTa B COCTMHEHUHN, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHUE, COJb, DAJIEKTPOOTPULIATEIBHOCTh, CTEIIEHb
OKHUCJICHUS, XMMHUYECKasi peakius, Kiaccuukanus peakiuil: peaxkiuu
COCJIMHEHUS, PpEaKIMU Pa3I0KEHUs, pEaKIUu 3aMEIICHUs, pEaKiuu
0o0MEeHa, PK30- ¥ SHJIOTEPMHUECKHE PEAKIINH, TEII0BOU 3 (PEKT peakiuu,
SIPO aToMa, SJICKTPOHHBIN CJIOM aToMa, aTOMHas OpOUTalb, pauyC aToMa,
XUMHYECKAsl CBSA3b, MOJISIPHAS U HEMOJIIpHAsl KOBAJIEHTHAs CBS3b, NOHHAS
CBs3b, MOH, KAaTUOH, AaHWOH, pacTBOpP, MaccoBas J0Js BeELIeCTBa
(mpolieHTHAs! KOHIICHTpAIlUs) B pacTBOPE;
® JWUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHWYECKHUX TOHATHUH U
MPUMEHATH ITU MOHITUS MIPU OMUCAHUU BEIIECTB U UX MPEBPALLCHUN;

® CMOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY JJIsI COCTaBlieHHs (popMyn
BEIIECTB U YPABHCHUN XMMUYECKUX PEAKIUN;

® OIpeensiTh BaJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENEHb  OKHUCIIEHUS  DJJEMEHTOB B  OWHApHBIX  COCJUHEHUSX,
MPUHA/JIEKHOCTh BEIIECTB K OMNPEACIEHHOMY KIAcCy COEAUHEHHM MO
dbopmynam, BHUJ XUMHUYECKOHM CBSI3M (KOBAJIGHTHAas W MOHHAs) B
HEOPTraHUYECKUX COCAUHEHUSIX;

e packpeiBaTh cmbich Ilepuognueckoro 3akona J[. WM. Menneneesa:
JEMOHCTPUPOBATh TMOHUMAHUE TNEPUOAUYECKOM 3aBUCHUMOCTHA CBOWCTB
XMMHUYECKUX 3JIEMEHTOB OT MX MOJoXeHus B lleproanueckoil cucreme,
3aKOHOB COXPAaHEHMsI MacChl BELIECTB, IMOCTOSHCTBA COCTAaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYE€HUS, 3aKOHAa ABOrazipo;

® ONMCHIBaTh M XapakTepuszoBaTh TabauuHyo ¢opmy Ilepuonnyeckoit
CUCTEMbl XHMHMYECKHX JJEMEHTOB: pa3iuyaTh TMOHATUS «TJIaBHAs
noarpynmna (A-rpymnmna)» u «mnodounad noarpynna (b-rpynmna)», maneie u
OonblIie TEPUOABI, COOTHOCUTH O00O3HAYEHMs, KOTOpPbIE HMEIOTCS B
tabmune «llepuomnueckass cuctemMa XuMmudeckux dnemeHToB J[. U
MeHnaeneeBa» ¢ YUCIOBBIMM XAPAKTEPUCTHKAaMU CTPOCHHUS aTOMOB



XUMUYECKUX 3JIEMEHTOB (COCTaB U 3apsij Aapa, o0IIee YUCIIo INEKTPOHOB U
pacrpeielieHue UX M0 JIEKTPOHHBIM CIIOSIM);

e KJIacCH(PUITUPOBATh XMUMHYCCKUE DJIEMEHTHI, HCOPTAHUUYECKHE BEIECTBA,
XUMUYECKHE peaknuu (10 YMCIy U COCTaBy YYACTBYIOIIUX B PEAKIUU
BEIIECTB, 10 TEIIOBOMY (D PeKTy);

® XapakTepu3oBaTh (ONMUCHIBaTH) OOIIME XMMHUYECKHE CBOWCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKIas ONUCAHUE IPUMEPAMU MOJIEKYJIIIPHBIX
YPaBHEHUM COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLIUM;

® IIPOrHO3MPOBATH CBOKMCTBA BEUIECTB B 3aBUCHUMOCTH OT UX Ka4ECTBEHHOTO
COCTaBa, BO3MOYKHOCTH IIPOTEKaHUS XHWMHYECKHX IIPEBPALICHUN B
Pa3JINYHBIX YCIIOBUSIX;

® BBIUHCILTH OTHOCUTENIBHYI0 MOJIEKYJISIPHYIO U MOJISIPHYIO MacChI BEILIECTB,
MacCOBYIO JIOJIF0 XHMHUYECKOTO 3JeMEeHTa Mo (opMmysie COeIUHEHMUS,
MacCOBYH0 [JIOJII0 BELIECTBA B pPAacTBOpPE, IPOBOAUTH pPaCUETHl IO
YPaBHEHHUIO XUMHUUYECKOMN pEAKLINH;

® [IPUMEHSATH OCHOBHBIC OTICPAIIMH MBICITUTEIILHOMN JICSITCIIBHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHe, CHUCTeMaTH3aluIo, Kilaccu(uKaluio,
BBISIBJICHUE TPUYMHHO-CJICACTBEHHBIX CBSI3€d — I M3yYCHUS CBOWCTB
BCIICCTB W XHMHYCCKHX PEAKIHH, EeCTeCTBEHHO-HAYYHBIC METOJIbI
MO3HAHUS — HaAOIIOJICHWE, W3MEpPEHHEe, MOJICIIUPOBAHHE, SKCIEPUMEHT
(peasbHBIM U MBICIICHHBIN );

e (CJIEIOBAaTh  MpaBWJaM  IOJb30BAHUS  XUMHUYECKOM  MOCyIoM |
Ja00paTOpHBIM O0OpYJIOBaHMEM, a TakXKe IpaBWIaM OOpaIlleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIUSIMH TIO BBITIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB MO TMOJYYCHHUIO H COOUPAHUIO
ra3oo0pa3HbIX BeIIEeCTB (BOJOpOAA M KHUCJIOPOJa), MPUTOTOBIICHUIO
pacTBOPOB C ONPEAECITEHHOW MAaCCOBOW JOJIEM PACTBOPEHHOIO BEUIECTBA,
IJIAaHUPOBATh U MPOBOJUTH  XUMHUYECKHE  DKCIEPUMEHTHl MO
pacno3HaBaHHUIO PACTBOPOB LIEJIIOYEN U KUCIOT C MOMOIIbI HHIUKATOPOB
(makmyc, henondTanenH, METUIIOPAHXK U APYTHE).

K xoHiry oOydeHnusi B 9 kiacce npeMeTHbIC pe3yIbTaThl HA 0230BOM ypPOBHE

JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYJAIOIITNXCSI YMCHUIA:

® pacKpbIBaTh CMBICI OCHOBHBIX XWMHUYECKHUX MOHATHUNA: XUMHYECKHUM
3JIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHHWOH, MPOCTOE BEIECTBO,
CJIOKHOE BEUIECTBO, BAJIECHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTENEHb
OKHUCJICHUS, XUMUYECKas PEaKIus, XUMUYECKasi CBSA3b, TEIJIOBOU 3 HEeKT
peakiuu, MOJb, MOJSPHBIA  00BEM,  pPacCTBOp,  AJIEKTPOIUTHI,
HEDIJICKTPOJIUTHI, AJICKTPOJUTHYECKAS JHUCCOLMAIUS, PEAKIIUH HOHHOIO



oOMeHa, KaTaliu3aTtop, XHMHUYECKOE€ paBHOBecHE, oOOpaTUMble U
HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU,
OKHMCIIUTENIb,  BOCCTAHOBHUTEIb, OKHCJICHHME M  BOCCTAHOBJICHHUE,
ajutoTponusi, aMm(pOTEpHOCTh, XUMHYECKasi CBSA3b (KOBAJCHTHAs, MOHHAas,
MeTaJTMYEeCKasi), KpUCTAIIMYECKass peneTka, KOppo3usi METaJlIoB,
CIUIaBbl, CKOPOCTb XUMHUYECKOW pEaKIUH, MPEAeIIbHO JONMyCTUMas
koHuentpanusa [1/IK BemecTna;

WIUIIOCTPUPOBATH  B3aUMOCBA3bL OCHOBHBIX XHMHWYCCKHX MOHITHHA U
IMPUMCHATD 3TH IIOHATHA IIPU OIIMCAHWH BCIICCTB U UX npeBpameHHﬁ;

UCIIOJIb30BAaTh XUMHUYECKYI0O CHUMBOJIMKY JJISI COCTaBJICHHS (HOPMYT
BEILIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

OIIPEAEIATh BAJICHTHOCTD U CTEIICHb OKUCIIEHUS XUMUYECKUX DJIEMEHTOB B
COCAMHEHUAX PA3JIUYHOIO COCTaBa, IPUHAMIEKHOCTbH BELIECTB K
onpeneneéHHOMY KJaccy COEIMHEHMM 1o (opmysiaM, BUI XUMHUYECKON
CBA3M (KOBaJE€HTHas, WOHHAs, METAJUIMYECKasi)) B HEOPraHUYECKUX
COEIMHEHUSX, 3apsi/l HOHA 10 XUMHUYECKON (QopMmyJlie, XapakTep Cpelbl B
BOJHBIX PAacCTBOPAX HEOPraHUYECKUX COCIAMHEHUM, THUIl KPUCTAJUIMYECKOU
PELIETKU KOHKPETHOI'O BEILECTBA;

packpsiBath cMbIca [lepuommueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATH €r0 IOHMMAHHWE: OMNHUChIBATH W XapaKTEPHU30BaTh
TabnuuyHyo Gopmy Ilepuoanmdeckoil CUCTEMbl XMMHUYECKUX HJIEMEHTOB:
pas3nuyaTh TOHSATUSA «TrJaBHasg mnoarpymma (A-rpynma)y u «mobodHas
noarpynmna (b-rpynma)», manple u OOJbIIHE TEPUOABI, COOTHOCHUTH
0003HaYeHHUs, KOTOphIE MMEITCA B IEPUOJUYECKON Tabnuie, ¢
YHCJIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUSA aTOMOB XMMHUUYECKHUX 3JIEMEHTOB
(coctaB u 3apsy siapa, 00IIee YUCIO IEKTPOHOB U paclpeesieHue ux o
AIICKTPOHHBIM CIIOSIM), OOBSCHATH OOIHE 3aKOHOMEPHOCTH B M3MECHCHUU
CBOMCTB AJIEMEHTOB M MX COCAMHECHUN B MpeJeiax MajblX MEepPUOJIOB U
[JIABHBIX MOJArPYNN C YYETOM CTPOCHHS UX ATOMOB;

KJ1acCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKHE peakiuu (10 YMCIy W COCTaBy YYaCTBYIOIIMX B PEAKIIUU
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO0 M3MEHEHHUIO CTEIEHEW OKHUCICHUs
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOMME W CIEeNU(PUUIECKUE XHUMHYECCKUE
CBOMCTBA MPOCTBIX M CJIOXKHBIX BEIIECTB, MOATBEPXKIAsi OINKMCAHUE
MPUMEPAMUA MOJIEKYJIIPHBIX W HMOHHBIX YPAaBHEHHH COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKLINM;



COCTaBJISITb YPABHEHUS DJJICKTPOJUTUUYECKOM JIHUCCOLMALIMM  KHUCIIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAILEHHBIE YPABHEHHUS PEAKIIUI HOHHOT'O
oOMeHa, ypaBHEHHUs peaklMil, TMOATBEPKAAOIINX CYIIECTBOBAaHUE
TEHETUYECKOU CBSI3M MEX/y BEIIECTBAMU PA3JIMYHBIX KJIACCOB;

PAaCKpLIBaTh CYIMIHOCTb OKHCIHUTCIIBHO-BOCCTAHOBUTCIBHBIX peaxunﬁ
MMOoCPCACTBOM COCTABJICHHSA 3JICKTPOHHOTI'O Oaanca 3THX peaKuHﬁ;

MPOTHO3UPOBATh CBOWCTBA BEIECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOXKHOCTH TMPOTEKAHUS XMMHUYECKHX MPEBpAlICHUN B Pa3IUYHBIX
YCIIOBUSIX;

BBIUUCIISITH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYEO MacChl BELIECTB,
MAacCOBYIO [IOJII0 XHUMHYECKOTO JjieMeHTa 1o (GopMyJie COCIMHEHHS,
MAacCOBYIO [JIOJX0 BeEUIeCTBA B PpAacTBOpE, IPOBOAUTH pPacu€Thl 110
YPAaBHEHUIO XUMHYECKOU pEeaKIInu;

coOJTI01aTh TIpaBuJIa MOJIb30BAHMS XUMUYECKON TTOCYI0N B TJa00paTOPHBIM
o0Opy/ZOBaHMEM, a TakXKe MpaBuja OOpallleHUsT C BEIIECTBAMHU B
COOTBETCTBUM C WHCTPYKIMSMH TI0 BBITIOJHEHUIO J1aOOPaTOPHBIX
XUMHUYECKUX OMBITOB MO TMOJYYEHUIO W COOUPAHHIO Ta3000pa3HBIX
BEIIECTB (AMMHAKa U YTJIEKHCIIOTO rasa);

NPOBOJNUTh  PEAKIUH, TOATBEPXKAAMOIINE  KAuyeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIECTB: PACTIO3HABATH OIBITHBIM MYTEM XJIOPUI-, OpOMUS-,
uoaua-, kapoonat-, ¢ocdar-, cuiukar-, cyibdpar-, TUAPOKCUI-UOHBI,
KaTMOHbI aMMOHHUS ¥ HMOHBI W3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PaCTBOpPaX HEOPTAHUUECKUX BEIIECTB;

IIPUMEHATH OCHOBHBIE OIEPALMU MBICIUTEIBHON AEATEIbHOCTH — AHAJIN3 U
CUHTE3, CPaBHEHUE, 0000IIEHNE, CHCTEMATH3aIIMIO, BBISIBIIEHUE TPUUUHHO-
CJIEJICTBEHHBIX CBSI3€M — JJIsI U3YUYEHHS] CBOMCTB BEILECTB U XMMHUYECKUX
peaKkiuii, eCTECTBEHHO-HAYYHbIE METOJAbl TO3HAHUS — HaOJIIOJICHHUE,
U3MEPEHUE, MOACIUPOBAHUE, IKCTIEPUMEHT (PEAJIbHBIM U MBICIICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
Ne KoJsun4yecTBo 4acoB DJIeKTPOHHbBbIE
n | HaummeHnoBaHue pa3aesioB (undgposbie)
KonTtpoasn IIpakTHYeck
/ H TeM MPOTrPaMMbl Bceero oOpa3oBaTe/ibHbIE
ble padoThI ne padboTbl
n pecypchl
Pa3zgea 1. [lepBoHayaibHble XUMHYECKHE OHATHUS
Xumus — BakHasg 00J1acThb
bubmunorexa LIOK
1. €CTECTBO3HAHUS U
. 5 2 https://m.edsoo.ru/7f418
1 MPAKTUYECKOU 17
NeITEeILHOCTH YeI0BeKa -
bubmuoreka [JOK
1. BemiecrBa u xuMudeckue
15 1 https://m.edsoo.ru/7f418
2 peakuuu
3¢
Hroro no pasneny 20
Paszgen 2. BaxkHeiime npeacTaBuTe/ i HEOPraHU4eCKUX BellecTs
2. Bo3znyx. Kucnopog. bubmorexa LIOK
6 https://m.edsoo.ru/7f418
1 [Tonsatre 00 okcumax
3¢
2. Bonopon. Tlonsitue o buomorexa HOK
8 1 https://m.edsoo.ru/7f418
2 KHUCJIOTaX U COJISIX
3¢
2. Bopna. PactBopsl. [lonsiTue Brbmrorexa [IOK
5 1 1 https://m.edsoo.ru/7f418
3 00 OCHOBaAHHIX
3¢
2. OCHOBHBIE KJIACCHI 1 | ) bubnmnorexa LIOK
4 HEOPraHUYECKUX https://m.edsoo.ru/7f418
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COEIMHEHUI

37c¢

Hroro no pasacity

30

Paznean 3. llepnoanueckuii 3axon u [lepuoguyeckasi cucrema xummniueckux 31emMeHToB /. . Menneneena.
Ctpoenue atomoB. XumMuieckasi cBsizb. OKHCIUTEILHO-BOCCTAHOBUTEIbHbIE PEAKINHU

[Iepuoanueckuii 3aKOH U
3 Ilepuoaunueckas cucrema bubnuorexa [IOK
1' XMMHUYECKUX dJIEMEHTOR /1. 7 https://m.edsoo.ru/7f418
U. Menneneesa. Ctpoenue 37¢c
aToma
XumMuyeckas CBSI3b.
but6mmoreka [IOK
3. OKucIuTeIbHO-
8 https://m.edsoo.ru/7f418
2 BOCCTAHOBUTEIbHBIE 176
peakiumn
bubmuoreka [JOK
Hroro no pazneny 15 https://m.edsoo.ru/7f418
37c
but6mmoreka [IOK
PeszepBHOe Bpemst 3 https://m.edsoo.ru/7f418
37¢
OBUIEE KOJIMYECTBO 68
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9 KVIACC

Ne KosmuecTBo yacos DJIeKTPOHHbIE
n | HaumeHnoBaHue pa3aesioB (undgposbie)
Koutpoasn IIpakTH4eck
/ U TeM NMPOrpaMMbl Beero oOpa3oBaTe/ibHbIE
bIe padoThI ne padboTbl
n pecypchl
Pa3znea 1. BemecTBo 1 XUMHYECKHE PeaKIul
1 [ToBTOpenue u yriyosieHue bu6muoreka [IOK
1' 3HAHWI OCHOBHBIX Pa3J/IeiIOB 5 1 https://m.edsoo.ru/7f41a
Kypca 8 Kiacca 636
bubnunorexa LIOK
1. OCHOBHBIE 3aKOHOMEPHOCTH
. 4 https://m.edsoo.ru/7f41a
2 XUMUYECKUX PEAKLIUN
636
| DNeKTpoIUTHYECKass bubmmoreka [JOK
3 ' nuccoumranys. XuMAYECKUe 8 1 1 https://m.edsoo.ru/7f41a
peakuuu B pacTBOpax 636
Hroro no pazneny 17
Pa3nen 2. HemeTa/uibl M UX COeIMHEHUS
) OO6mrast xapakTepucTUKa bubmmoreka [JOK
1' XUMHUYECKHUX DJIEMEHTOB 4 1 https://m.edsoo.ru/7f41a
VIIA-rpynmsr. ["anorens 636
OOm1ast xapaKTepUCTHKA
bubmuoreka [JOK
2. XUMUYECKHUX JIEMEHTOB
. 6 https://m.edsoo.ru/7f41a
2 VIA-rpynmnsl. Cepa u e 636
COEIUHEHUS -
) OO0mas xapakTepucTuKa bubmuorexa [JOK
3' XAMHAYECKHAX 3JIEMEHTOB 7 1 https://m.edsoo.ru/7f41a

VA-rpynnsl. A3ot, pocdop

636
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1 UX COCIUHCHUA

OOm1ast xapakTepucTHKa

bu6mmoreka [IOK

2. XHMHYECKHUX DJICMEHTOB
8 https://m.edsoo.ru/7f41a
4 IVA-rpynnel. Yraepon u 636
KPEMHUI U UX COCTUHEHUS -
Hroro no pazneny 25
Pa3nen 3. MeTa/liIbl M HX CO€AMHEHUA
3 bu6mmoreka [IOK
1' OO1ue CBOMCTBA METAIIOB 4 https://m.edsoo.ru/7f41a
636
. bu6mmoreka [IOK
3. Baxxuelinme MeTaaIbl U HX
16 https://m.edsoo.ru/7f41a
2 COCIMHCHUS
636
Hroro no pazneny 20
Pazgen 4. Xumus 1 oKkpykammas cpeia
bub6munorexa LIOK
4, BeniectBa u maTepuansl B
3 https://m.edsoo.ru/7f41a
1 JKM3HU YeI0BeKa
636
Hroro no pazneny 3
bubmuoreka [JOK
PesepBHoE Bpems 3 https://m.edsoo.ru/7f41a
636
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KosmmyecTBo yacoB 1 DJIEKTPOHHbBIE
ara
Kourtpoas | TlpakTuuec uupposbie
Tema ypoka nsyue
Bcero HbIe KHe st o0pa3oBareJb
padoThI padoTbl HbIe pecypchl

IIpenmer xumuu. Pons xumuu B
’KW3HU YeJIoBeKa. Tejia U BElecTBa

Bubnmorexa
[HOK
https://m.edsoo.r

w/ff0d210c

ITousarue o MCTOJaX IIO3HAaHHA B
XUMHHU

Bubnuoreka
HOK
https://m.edsoo.r

u/ff0d227e
[TpakTuueckas padora Ne 1 «IIpaBuna bubnuoreka
paboThI B 1a00paTOPUU U IPUEMBI [IOK

oOparieHus ¢ 1a60paTOpHBIM

https://m.edsoo.r

000pyTI0BaHUEM w/ffod23dc
bubnuoteka
Yucteie BemecTBa 1 cMecu. CiocoOb! LIOK

paszeneHus cMecen

https://m.edsoo.r

wff0d26ca

[TpakTnueckas padora Ne 2
«Paznenenue cmecelt (Ha mpumepe
OYHUCTKH ITOBAPEHHOM COJIN )»

bubnuoreka
HOK
https://m.edsoo.r

u/ff0d28c8

ATOMEI 1 MOJICKYIJIbI

bubnnoreka
LHOK
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https://m.edsoo.r
u/ff0d2a6¢

XHUMHYECKHUE IIIEMEHTBI. 3HAKU
(CMMBOJIBI) XUMHYECKHX JIEMEHTOB

Bubnnoreka
1HOK
https://m.edsoo.r
u/ff0d2be8

[IpocTeie U Cl0KHBIE BENIECTBA

bubanoreka
LHOK
https://m.edsoo.r
u/ff0d2a6¢

ATOMHO-MOJIEKYJIIPHOE YUEHHUE

bubanoreka
HOK
https://m.edsoo.r
wif0d2d50

3aKOH IOCTOSHCTBA COCTaBa BEILECTB.
Xumnueckasi popmya. BaneHTHOCTD
aTOMOB XMMHMYECKHUX DJIEMEHTOB

bubnnoreka
LHOK

https://m.edsoo.r
w/ff0d2eae

OTHOocHUTEeNbHAs aTOMHAs Macca.
OTHOCUTENBHAs MOJIEKYJIIpHAsE Macca

bubanoreka
HOK
https://m.edsoo.r
wiff0d323¢c

MaccoBas A0JI1 XUMHUYCCKOI'O
9JICMCHTA B COCAMHCHUHA

bubnuoreka
LHOK
https://m.edsoo.r
u/ff0d350c¢

KonnuecTBo BemecTBa. Mosb.
Momnspnas macca

bubnuoreka
[HOK
https://m.edsoo.r
u/ff0d5230
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DdusznyecKkue U XUMUYECKUE SIBICHU.

XuUMHUEeCKas peakuus

bubnuoreka
[HOK
https://m.edsoo.r
u/ff0d37fa

HpI/ISHaKI/I H YCJIOBUS IPOTCKAaHUA
XUMHUYCCKHUX peaKI_II/Iﬁ

bubnuoreka
HOK
https://m.edsoo.r
u/ffod3al6

3aKkoH COXpPaHCHUA MaCChl BEIIECTB.
XUMHYECKHE YpaBHCHUA

Bubnnoreka
[HOK
https://m.edsoo.r
u/ff0d3b88

Brruucnenus: Koam4ecTBa, MacChl
BEIIECTBA 110 YPaBHEHUSIM
XUMHUYECKHUX PeaKIHii

Bubnnoreka
1HOK
https://m.edsoo.r
u/ff0d5708

Krnaccudukanus XuMHIeCKUX
peakiuii (CoequHeHs, Pa3I0KEeHUS,
3aMeIIeHHsI, 0OMEHa)

bubanoreka
HOK
https://m.edsoo.r
u/ff0d3134

M. B. JIoMOHOCOB — y4€HBIN-
sHIMKIoneaucT. O0o0IEHNE U
cucTeMaTH3aIus 3HaHWi

bubanoreka
HOK
https://m.edsoo.r
u/ff0d40c4

Konrponsnas padora Nel mo teme
«BelmiecTBa 1 XUMUYECKHUE PEAKIII)

bubnnoreka
LHOK

https://m.edsoo.r
w/{f0d4290

Bozayx — cmecsk razos. Coctas
Bo3ayxa. Kucinopon — snemeHT u

bubmmoreka
LHOK
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MMpOCTOC BCIICCTBO. O30H

https://m.edsoo.r
u/ff0d448e

DuU3NYECKUE U XUMUYECKHE CBOMCTBA
KHCII0po/ia (peakluy OKUCIICHNUS,
ropenue). [Torstue 06 okcumax

Bubnnoreka
1HOK
https://m.edsoo.r
u/ff0d4614

CrniocoOsl Mosty4eHus KMCIopo/ia B
1a00paTOPUH U IPOMBIIIIICHHOCTH.
[Ipumenenue kucmopoa

bubanoreka
LHOK
https://m.edsoo.r
u/ff0d497a

TennoBoii 3 ekt XumMudecKon
peaKIiu, TOHSITHE O
TEPMOXHMMHYECKOM YpaBHEHUH, IK30-
U DHJIOTEPMUYECKUX PEAKITUIX

bubnuoreka
[HOK
https://m.edsoo.r
u/ff0d4790

TorumBo (HepTh, yrojib U METaH).
3arpsi3HEHUE BO3yXa, CIIOCOOBI €T0
IPEOTBPALICHHS

bubnnoreka
LHOK

https://m.edsoo.r
u/ff0d4cda

[TpakTryeckas padora Ne 3 o Teme
«ITomyuenue u cobupanue
KHCJIOPOJa, U3yYEHHE €r0 CBOICTB»

bubanoreka
HOK
https://m.edsoo.r
wff0d4ae2

Bonopon — anemeHT u npocroe
BelecTBo. Haxoxxnenue B mpupoje

bubnuoreka
[HOK
https://m.edsoo.r
u/ff0d4ddo

dusnueckue U XUMUYECKHE CBOMCTBA
Bozopoaa. [Ipumenenne Bogopoaa

bubnuoreka
[HOK
https://m.edsoo.r
u/ff0d4ddo



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

[ToHsTHE O KMCIIOTaX U COJISIX

bubnuoreka
[HOK
https://m.edsoo.r
u/ffod50d2

Crioco0bI nostyueHust BOAOPoAa B
nabopaTtopuun

bubnuoreka
HOK
https://m.edsoo.r
u/ff0d4ddo

[TpaxTrueckas padota Ne 4 o Teme
«Ilomxyuyenue u cobupanue BOAOPO/Ia,
U3y4EHUE €r0 CBOMCTBY»

Bubnnoreka
[HOK
https://m.edsoo.r
u/ff0d4142

Moutsipabiii 00EM ra30B. 3aKOH
ABoraapo

Bubnnoreka
1HOK
https://m.edsoo.r
u/ff0d542¢

Brrunciienus 00béMa, KOJIHYeCTBa
BEIIECTBA rasa Mo ero N3BECTHOMY
KOJIMYECTBY BEIECTBA WIIH 00BEMY

bubanoreka
HOK
https://m.edsoo.r
u/ff0d55a0

Brruuciaenus 00EMOB ra3os o
YPaBHEHHIO PEaKIIMU Ha OCHOBE
3aK0HA OOBEMHBIX OTHOILIEHUI Ta30B

bubanoreka
HOK
https://m.edsoo.r
wif0d5708

duznyeckre U XUMUYECKHE CBOMCTBA
BOJBI

bubnnoreka
LHOK

https://m.edsoo.r
w/ff0d587a

CocraB ocHoBauuii. [loasarue 00
WHMKATOpaXx

bubmmoreka
LHOK
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https://m.edsoo.r
u/ff0d59¢e2

Bopa kak pacTBopuTEIb.
HacplmieHHble ¥ HEeHACHIIIICHHBIE
pacTBOpbl. MaccoBast 107151 BELIECTBA
B pacTBOpe

bubnnoreka
HOK
https://m.edsoo.r
wff0dSb40

[TpakTryeckas padora Ne 5 o Teme
«lIpurorosieHue pacTBOPOB C
OonpeAcNIEHHON MacCOBOM 10Jen
PacTBOPEHHOrO BEILIECTBA»

bubnuoreka
[HOK
https://m.edsoo.r
u/ff0dSeba

Konrtponsnas padora Ne2 o teme
«Kucnopoa. Bogopon. Boga»

bubanoreka
HOK
https://m.edsoo.r
u/ff0d6342

Oxcuppl: cocTaB, KiIaccupuKkarms,
HOMEHKJIaTypa

bubnnoreka
LHOK

https://m.edsoo.r
w/ff0d664e

[lonmy4yenue u XuMHYECKHUE CBOMCTBA
KHCJIOTHBIX, OCHOBHBIX U
aM(OTEPHBIX OKCHJIOB

bubnnoreka
HOK
https://m.edsoo.r
wif0d664e

OcHoBaHusI: cOCTaB, Ki1accudukarus,
HOMEHKJIaTypa

bubnuoreka
[HOK
https://m.edsoo.r
u/ff0d67ca

[TonyyeHue u XUMHYECKUE CBOMCTBA
OCHOBaHUH

bubnuoreka
[HOK
https://m.edsoo.r
u/ff0d67ca
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Kucnotsl: coctas, kinaccupukanus,
HOMEHKJIaTypa

bubnuoreka
[HOK
https://m.edsoo.r
wit0dfee2

HonyquI/Ie M XMMHYECKHE CBOMCTBA
KHUCJIOT

bubnuoreka
HOK
https://m.edsoo.r
wit0dfee2

Conu (cpenHue): HOMEHKIIATypa,
CIOCOOBI OTYUYEHUS, XHMUYECKHE
CBOMCTBA

Bubnnoreka
[HOK
https://m.edsoo.r
u/00ad9474

[TpakTuyeckas padora Ne 6. Pemenue
AKCIEPUMEHTAJIBHBIX 33/1a4 I10 TEME
«OCHOBHBIE KJIACChl HEOPraHUYECKUX
COCTMHEHU I

bubanoreka
HOK
https://m.edsoo.r
w/00ad9b7c

I'eneTmyeckas CBA3b MCXKIY KilacCaMu
HEOPTaHNUYCCKUX COG,Z[I/IHCHI/II\/'I

bubanoreka
HOK
https://m.edsoo.r
w/00ad9%as50

O0001EHUE U CUCTEMATU3ALIMS
3HAHUU

bubanoreka
HOK
https://m.edsoo.r
w/00ad9cb2

Konrtponsnas padora Ne3 o teme
"OCHOBHBIE KJIaCChl HEOPTAHUYECKUX
coeTuHeHU"

bubnnoreka
LHOK

https://m.edsoo.r
u/00ad%ela

[TepBbie NOMBITKU KIacCUPUKALTUN
XUMHUYECKHX 3JIeMeHTOB. [loHsaTHE O

bubmmoreka
IHOK
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rpynmnax CXO4HbIX 3JICMCHTOB

https://m.edsoo.r

w/00ad9ffa
Ilepuoauueckuii 3aKOH U bubnnoreka
IIepuoanueckas cucreMa LIOK
XUMHUYECKUX 3jieMeHTOB [[. 1. https://m.edsoo.r
Menpaeneena u/00adasS2c
bubnuoteka
HOK
[Tepuonpl, TpynIbl, TOATPYIITHI
https://m.edsoo.r
u/00ada52¢
bubnuoteka
Crpoenne atomoB. COCTaB aTOMHBIX I[IOK
anep. M3oronsl https://m.edsoo.r
u/00ada342
bubnuoteka
CrtpoeHue 3JIeKTPOHHBIX 000JI0UeK OK
aToMOB 3JieMeHTOB [leproanueckoit 1
cucremsl JI. 1. Menneneena Dtpsein.edsoo.r
T 8 u/00adabbc
XapaKkTepuCcTHKa XUMUYECKOTO bubnuoteka
9JIEMEHTA 110 €T0 MOJI0KCHUIO B LHOK
[Tepuoauueckoii cucreme /1. 1. https://m.edsoo.r
Menaeneena u/00ada824
3nauenue [lepuoauueckoro 3akoHa bubnmoreka
JUISL pa3BUTHS HAYKH U MPAKTUKU. [[. LHOK
N. MenpeneeB — y4€HbIH, Me1aror u https://m.edsoo.r
TPKJAHUH u/00ada%6e
PezepaHblil ypok. O6o01eHue u bubnorexa
[HOK

cucTeMaTH3alus 3HaHuil /
Bcepoccuiickas mpoBepounasi pabota

https://m.edsoo.r
u/00adb33¢
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Konrponsnas padora Ne4 o teme
«CTtpoenne aroma. XuMHU4IeCKast
cBs13b» / Beepoccwuiickas
npoBepoyHas paboTa

bubanoreka
LHOK
https://m.edsoo.r
u/00adb486

BHGKTpOOTpI/IHaTeHBHOCTL aTOMOB
XUMHUYCCKUX 3JICMCHTOB

bubnuoreka
[HOK
https://m.edsoo.r
u/00adaab®

HNonHas xuMuueckas CBI3b

Bubnnoreka
[HOK
https://m.edsoo.r
u/00adac34

KoBanenTHas MoJIsApHas XUMHUYECKasd
CBA3b

Bubnnoreka
1HOK
https://m.edsoo.r
u/00adaab®

KoBasieHTHas HenonaspHas
XUMHUYECKasl CBSI3b

bubanoreka
HOK
https://m.edsoo.r
w/00adaab8

CrerneHp OKUCIICHUA

bubanoreka
HOK
https://m.edsoo.r
w/00adae28

OKHUCITUTENIbHO-BOCCTAHOBUTEIILHBIC
peaxiuu

bubnnoreka
LHOK

https://m.edsoo.r
1/00adb076

OKHUCIIUTENN U BOCCTAHOBUTEIHN

bubmmoreka
IHOK
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https://m.edsoo.r

«Ctpoenue aroma. XUMHYECKas

1/00adb076
PesepBublit ypok. O0001meHue u bubnuoreka
CHUCTEMaTH3alKs 3HAHUH 110 TEME HOK

https://m.edsoo.r

CUCTEMAaTU3alus 3HaHu!

CBSI3b» u/00ad9cb2
bubnuoreka
PesepBHblit ypok. O6001eHne u I[HOK

https://m.edsoo.r

wffdelco

OBIIEE KOJIMYECTBO YACOB I10
[MTPOTPAMME

68
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9 KVIACC

N KosmmuecTBo yacos 1 JJIeKTPOHHbIE
ara
I KonTtpoJs uudposeie
Tema ypoka IpakTnyec U3Y4YeH
/ Bcero HbIE o0pazoBaTe/bH
KHe padorpl | M4
I padoThI ble pecypchl
IIeproarueckuit 3aKoH. bubnuoreka
[Iepnoanueckas cucrema | HOK
XUMHUYECKUX 35ieMeHTOoB [[. 1. https://m.edsoo.ru
Menpaeneena /00adb59e
3aKOHOMEPHOCTH B bubnuoreka
) W3MEHEHUU CBOMCTRB 1 HOK
XAMUYECKHUX JJIEMEHTOB https://m.edsoo.ru
TIEPBBIX TPEX MEPHUOIOB /00adb6b6
bubnnoreka
Knaccudukanus n
[HOK
3 | HOMeEHKIaTypa 1
HEOPraHMYECKUX BEIICCTB e —
P I /00adb7e2
. bubnnoreka
Buasl xumudeckoi CBs3U U
[HOK
4 | TUIBI KPUCTATITUYECKUX 1
IETOK https://m.edsoo.ru
p /00adbac6
Kontponbnas pabora Nel mo
teme «IloBTOpenue u
5 | yrmyGuenue 3HaHUI 1 1
OCHOBHBIX pa3/eyoB Kypca 8
KJ1acca
6 Knaccudukanms XuMuaeckux 1 bubnuoteka
peaKIuii 1Mo pa3IuyHbIM HOK
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https://m.edsoo.ru

fprsHaKam /00adbcb0
[TonsTue o ckopoctu bubnuoteka
XUMHUYECKOW PEaKLUH. HOK

IToHsATHE O TOMOTCHHBIX U

https://m.edsoo.ru

T€TEPOreHHBIX peaKkLUIX /00adbe9a
IToHsATHE O XUMHUYECKOM

paBHOBecuu. DaKkTOpHI, bubnuoreka
BIIMSIFOLLIME HA CKOPOCTh HOK

XMMHYECKOW PEaKLUU U

https://m.edsoo.ru

MOJ0KCHHUE XUMHUYECKOTO /00adc28c
paBHOBECHs

bubaunoreka
OxucnuTenbHO- [IOK

BOCCTAHOBUTCIIBHBIC PCAKIITNHU

https://m.edsoo.ru

/00adcade

Teopust 31EKTPOIUTUYECKOMN
nuccoryanuu. CUIbHEIE U
c1a0bIe AIEKTPOTUTHI

bubanoreka
LHOK

https://m.edsoo.ru

/00adcd68

HoHnHbIe ypaBHEHHS peaKIUil

bubanoreka
LHOK

https://m.edsoo.ru

/00add448
XUMHAYECKHE CBOUCTBA KHUCIOT
N Bubnuoreka
A OCHOBAHHUH B CBETE
HOK

MpeJICTaBICHH 00
ANEKTPOIUTUYECKON
IUCCOLIMAINU

https://m.edsoo.ru

/00add5d8
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XHUMHUYECKUE CBOMCTBA COJIEU
B CBETE MpEJCTaBICHUN 00

bubanoreka
LHOK

AJIEKTPOJIUTHYECKON https://m.edsoo.ru

JUACCOLMAIINHN /00add8b2
bubnuoreka
HOK

ITonsATHE O TUIpONIM3E CONEN

https://m.edsoo.ru

/00add9d4

O0001EeHuEe 1
CHCTEMaTH3aLMs 3HAHUI

bubauoreka
HOK

https://m.edsoo.ru

/00addd12

[TpakTnueckas padorta Ne 1.
«Pemenue
9KCHEPUMEHTAIbHBIX 3a7a4»

Bbubaunoreka
LHOK

https://m.edsoo.ru

/00addbfa
KonTponbnas pabota N2 mo bubnuoteka
TeMe «DJIEKTPOIUTHYECKAS] [HOK

aucconuans. XuMU4YeCcKue

https://m.edsoo.ru

peaKuuu B pacTBOpax» /00addecO
OO6mias XapaKTepUCTHKA bubnmnoreka
[MOK

rajoreHoB. XMMHUYECKUE
CBOIICTBa Ha MPUMEPE XJIOpa

https://m.edsoo.ru

/00addfe2
XmopoBogopoa. CossiHast bubnmnoreka
KHCJIOTa, XUMUYECKUE [HOK

CBOIICTBa, MMOJIy4YECHHE,
MPUMEHEHNE

https://m.edsoo.ru

/00adel104

[TpakTiueckast pa6ora Ne 2 o

buoOmmoreka
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teme «Ilomydyenue cossHOn I[HOK
KHUCJIOTBI, U3y4EHUE €& https://m.edsoo.ru
CBOMCTB» [00ade348
Breruncnenus no ypaBHeHUsIM bubnuoteka
XUMHUYECKHUX PEAKIHUH, ECIIH I[HOK
OJIMH U3 PEarcHTOB J1aH B https://m.edsoo.ru
HN30BITKE /00ade488
bubnuoreka
OOGm1as xapakTepucTUKa IHOK
sneMeHTOB VIA-rpynmnsl https://m.edsoo.ru
/00adet64a
AnnoTponHbie MOIU(UKAIINH bubnuoreka
cepbl. Haxoxnenue cepsl u €€ I[TOK
COCIMHEHUH B IIPUPOJIE. https://m.edsoo.ru
XUMHYECKUE CBOMCTBA CEPBI /00ade64a
CepoBoaopoj1, CTpOCHHE, bubmorexa
qmsflqecxne U XUMUYECKHe huttopi//m.edsoo.ru
CBOMCTBA /00ade802
Oxkcuapl cepsl. CepHas bubnmoreka
KUCII0Ta, (PU3NYECKUE U HOK
XUMHYECKHUE CBOMCTBA, https://m.edsoo.ru
MIPUMEHEHUE /00adea28
XHUMHUYECKUE PEAKLINH,
JIeKAIUE B OCHOBE bubnmoreka
IPOMBIIUIEHHOTO CI0C00a HOK
IIOJIyYEHUsI CEPHOM KUCIIOTHI. https://m.edsoo.ru
XUMHUYECKOE 3arpsA3HEHNE /00adec8a

OKpYXaroIIe Cpeabl
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COCAMHCHUSAMU CCPBI

Briuncienue MaccoBOU 10U
BBIXO/Ia TIPOIYKTa PEaKIIUU

bubanoreka
LHOK
https://m.edsoo.ru
/00adec8a

OO01as xapakTepucTHKa
31eMeHTOB VA-rpynimsl. A30T,
pacnpoCTpaHEHUE B IPUPOJE,
¢u3nuecKkre 1 XUMHUYECKUE
CBOMCTBA

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

AMMUaK, ero GuU3nIecKue u
XUMHUYECKHE CBOICTBA,
NOJTyYCHHE U IPHUMEHEHHE

bubanoreka
LHOK
https://m.edsoo.ru
/00adf004

[IpaxTuyeckas padora Ne 3 o
teMe «llomyyenne ammuaka,
W3Y4YEHUE €r0 CBOMCTB»

Bbubanorexa
LHOK

https://m.edsoo.ru
/00adf180

A3oTHas KHCIO0Ta, €€
¢du3nuecKkre 1 XUMHUYECKUE
CBOMCTBA

bubnnoreka
HOK
https://m.edsoo.ru
/00adf306

Hcnonp3oBanue HUTPATOB U
coJiell aMMOHHS B KQUECTBE
MUHEPaIbHBIX yA00pPEHUIA.
XUMHUYECKOE 3arpsi3HEHUE
OKpYXKaroIieu cpebl
COCIMHEHUSIMU a30Ta

bubnnoreka
HOK
https://m.edsoo.ru
[00adf518

®docdop. Oxcua pocdopa (V)

buoOmmoreka
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u GocdopHas KHCIOTa, I[HOK
buznyecKkue 1 XuMUYECKHE https://m.edsoo.ru
CBOICTBA, MTOJYy4YECHUE /00adf68a
Ucnonb3oBanue hocdaTtos B bubnuoteka
Ka4eCTBC MHUHCPAIIBbHBIX L{OK
ya00peHui. 3arps3HeHHE https://m.edsoo.ru
IpUPOJIHOH cpeabl hochaTamu /00adfc20
bubnuoreka
Yrnepon, pactipocTpaHeHUE B OK
npupoie, Gpu3ndecKue u 1
XUMUYECKHE CBOMCTBA T
/00adfd9c¢
Oxkcunsl yraepoza, ux
bubnmmoreka
busznyecKre 1 XUMUIECKHE
. LHOK
CBOMCTBA. DKOJOTHUUECKUE
po0JIEMBbI, CBSI3aHHBIE C B
P : /00adfebe
okcuaom yriaepoza (IV)
bubnuoreka
N [HOK
VYronpHasg KUCIoTa U €€ CoMu
https://m.edsoo.ru
/00ae006¢
[Tpaxtrueckas padota Ne 4 mo
" bubnmmoreka
teMe "[lonyyenue
LHOK
YTIEKUCIIOTO Ta3a.
KauecTBeHHas DeaK N https://m.edsoo.ru
YeCTBCHHAS us H
peart /00ae027¢
KapOOHAT-MOH
bubnuoreka
[TepBoHauanbHBIC TOHATHS 00
[HOK

OpTraHWYECKHUX BEIECTBAX KaK
0 COCIMHEHUSX yTIepoia

https://m.edsoo.ru
/00ae054e
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buoOmmoreka

o LHOK
Kpemnuii u ero coenunenus
https://m.edsoo.ru
/00ae080a
[IpakTuueckas padora Ne 5.
bubanoreka
Pemenue
LHOK
AKCIIEPUMEHTANIbHBIX 3a/1a4 10
ene «BaKHeHIIe https://m.edsoo.ru
TeMme «Baxuenmm
/00aeQbf2
HEMETAJUIBl U UX COEIUHEHU
Bubnuoreka
KonTtponbnas pabora Ne3 mo
o HOK
TeMe «Baxneimme
https://m.edsoo.ru
HEMETAJIIBI U UX COEIUHEHUI
/00aelel8
OO0mras xapakTepucTHKa
XUMHUUYECKHUX DIIEMEHTOB —
bubanoreka
MeTaJu10B. MeTtajuinaeckast OK
CBSI3b U MeTajInyecKas I
T eccKas DOLIETKA https://m.edsoo.ru
KpUCTAUINYECKas PEIIeTKa.
P . p /00ael03e
Ddusnyeckue cBOMCTBA
METAJUIOB
XUMHYECKHE CBOUCTBA bubanoreka
METAJIJIOB. [IOK
DIIEKTPOXUMUYECKUH P https://m.edsoo.ru
HanpsHKEHUH METaJIOB /00ael156
OO6mrme crocoObl MOTyYeHHS
bubanoreka
MeTtaioB. CIiaBbl.
LHOK
Brerancnenus mo ypaBHEHUSIM
oc ea S ec https://m.edsoo.ru
XUMHYECKUX KITUH, eCIIA
Deai, /00ac1156

OJIMH U3 pCarcHTOB COACPIKUT
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IpUMecH

[TonsiTHE O KOppO3UMU
METaJIJIOB

bubanoreka
LHOK
https://m.edsoo.ru
/00ael278

[IlenouHbIe METAIITBI

bubanoreka
HOK
https://m.edsoo.ru
/00ael4b2

OKcuabl U THAPOKCHUTBI
HATpHS U Kaaus

bubanorexa
LHOK

https://m.edsoo.ru
/00ae14b2

[Ienouno3eMeIbHbIE METAIIbI
— KaJIbIIMHA ¥ Maraui

bubnnoreka
HOK
https://m.edsoo.ru
/00ael5e8

Bakueiue coequHeHNA
KaJIbIUS

bubnnoreka
[HOK
https://m.edsoo.ru
/00ael5¢e8

O060061IEeHNE U
CUCTeMaTHU3alus 3HaHUN

JKécTkocTh BOABI M CLIOCOOBI
€€ yCcTpaHEeHUs

bubanoreka
LHOK
https://m.edsoo.ru
/00ae1886

[IpakTuueckas padora Ne 6 o
TeMe "JKECTKOCTL BOALI U
METO/IbI €€ yCTpaHEHHUs "

bubanoreka
LHOK

https://m.edsoo.ru
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/00aelae8

ATTOMUHAN

bubanoreka
[HOK
https://m.edsoo.ru

/00aelc64

AMdoTepHbIe CBOICTBA
OKCHJIa ¥ TUJIPOKCHUA

Bubnuoreka
HOK
https://m.edsoo.ru

/00aelc64

Kemneso

bubauoreka
[HOK

https://m.edsoo.ru

/00ae1d86

Oxcuipl, THIPOKCUIBI U COITH
xkenesa (I1) u xenesa (I11)

bubaunoreka
LHOK

https://m.edsoo.ru

/00ae35e6
O06o0061IEHNE U
cUCTEMATU3aIUs 3HAHUN
[TpakTnueckas padorta Ne 7.

Bubnuoreka
Pemenne

HOK

SKCIIEPUMEHTAIBHBIX 3aJ1a4 110
TeMe «BakHelmme MeTamisl U

https://m.edsoo.ru

/00ae3de8
UX COEOUHEHUI» -
Brraucnenus mo ypaBHeHUSIM
. bubauoreka
XUMUYECKUX PEaKIIUN, eCITH 1OK

OJIMH U3 pCarcHTOB [1aH B
M30BITKE WU COACPIKUT
IMPpUMCECH. Brrunciaenus

https://m.edsoo.ru

/00ael750
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MacCCOBOM JI0JIU BbIXOJa
HNPOIYKTa peaknuu

O060061EHNE U
CUCTEMaTHU3alus 3HaHUN

Kontponbnas pabora Ne4 mo
TeMe «Baxuenme MeTaibl U
UX COEOUHEHUI»

BemecrtBa u marepuaisl B
OBCE€IHEBHON KU3HU
qeJI0OBEKa

bubanorexa
HOK
https://m.edsoo.ru

/00ae3f50

XUMHUECKOE 3arpsa3HEHNE
OKpPY’KaloIIeH cpe/ibl

bubanoreka
LHOK
https://m.edsoo.ru

/00ae4270

Ponw xumuu B PCUICHUN
OKOJIOTHYCCKHX HpO6J’ICM

bubauoreka
[HOK

https://m.edsoo.ru

/00ae4270

PesepBHbIil ypok. O6001eHIe
¥ CHCTEMAaTH3allus 3HAaHUH

bubauoreka
[HOK

https://m.edsoo.ru

/00ae0d0a

PeseprubIil ypok. O60011eHIE
U CUCTEMAaTH3allis 3HaHU!

bubaunoreka
LHOK

https://m.edsoo.ru

/00adb33¢

PesepBHblit ypok. O60011eHNE
U CHCTEeMaTH3allus 3HaHUU

bubanoreka
LHOK
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/00ad9cb2

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68
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INPOBEPAEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOH ITPOT'PAMMBI

8 KUIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
00pa3oBaTeILHON NPOrPaMMbl OCHOBHOT'0O 00111€er0 00pa30BaHUs

1

IIo Teme: <(HepBOHaanBHBIe XUMHNYCCKUC ITIOHATHA»

1.1

pacKpbIBaTb CMBICII OCHOBHBIX XWMHUYECKHX TIOHSATHH: aToM,
MOJICKYJIa, XUMHYECKHUH DJEMEHT, IMPOCTOE BEIIECTBO, CIOKHOE
BEILIECTBO, CMeCh (OJHOPOJHAsA W HEOAHOPOJHAs), BaJIEHTHOCTD,
OTHOCHUTENIbHAs aTOMHAas W MOJIEKYJIApHas Macca, KOJUYECTBO
BeIlleCTBAa, MOJb, MOJSIpHAash Macca, mMaccoBasi JOJs XMUMHYECKOTO
dJIEMEHTa B COSAMHEHUH, MOJIAPHBIN 00BEM, XUMUYECKas peaKIfus,
KIacCupUKalUsi  peakluid: peaklud COSAWHCHHUS, PpPEaKlIuu
pa3NoOKECHUS, PEaKIMKM 3aMEIICHMsI, PEaKIMd OOMEeHa, 9K30- |
SHIOTEPMHUUYECKUE PEAKIINH, TEIUIOBOH 3(DdeKT peakuuu, pacTBop,

MaccoBasi 10Ji BelecTBa (MPOLIEHTHAs! KOHIIEHTpAIHs) B pacTBOPE

1.2

HWIUTIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XHMHYCCKHUX MIOHATHH ¢
NPpUMCHATH OTU TOHATUA IIPU ONKUCAHWUU BCHIECTB U HUX

MpEeBpAILICHU I

1.3

HCIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY /ISl COCTABJICHUS (POpMYJT

BCIICCTB U ypaBHCHI/Iﬁ XUMHUYCCKUX peaKHI/Iﬁ

1.4

PaCKpbIBaTb CMBICII 3aKOHOB COXpPAaHCHHA MACChbl  BCIICCTB,
IMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJSAPHOI0 Y4YCHHsA, 3aKOHA

ABorazipo

1.5

OIpCACIAITH BAJICHTHOCTH ATOMOB  JJICMCHTOB B 6I/IHapHBIX

COCAUHCHUAX

1.6

KJIacCU(UIIUPOBATh XUMHUYECKUE PEAKIHUU (IO YUCIYy U COCTaBy

YY4aCTBYIOUTUX B PEAKIIUU BEIIECTB, MO TETIOBOMY 3P deKTy)

1.7

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYKO MAaccChl




BCIICCTB

1.8

BBIUUCIIATH MAaCCOBYIO JIOJIIO XMMHUYECKOTO 3JIeMEHTa 1o (opmyJe

COCIMUHCHMUA,

1.9

BBIYUCIISITE MAaCCOBYIO JOJIHO BEIIECTBA B paCTBOPE

1.10

MIPUMEHSTh €CTECTBEHHOHAYUYHbIE METO/IbI T03HAHUS — HAOII0ACHHE,
W3MEpEHUe, MOJACITUPOBAaHUE, OKCICPUMEHT  (pealbHBId U

MBICJICHHBI)

[To Teme: «Baxnelmue npeIcTaBUTENIN HEOPTaHUYECKUX BEIIECTB)

2.1

pacCKpbIBaTb CMBICI OCHOBHBIX XHWMHWYCCKHUX TOHSTHH: OKCHun,

KHCJI0Ta, OCHOBAHHUEC, COJIb

2.2

ONpCACIIATL NMPUHAAICKHOCTL BCIHICCTB K Ol'IpeI[eJ'IéHHOMy KJIacCy

coerHeHui o popmynam

23

KJ1accu(hUIIMPOBATh HEOPTAHUYECKHE BEIIECTBA

24

XapakTepu3oBaTh (OMHMCHIBaTh) OOIIME XMMHUYECKHE CBOHCTBA
BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPIKIAsl OMUCAHUE PUMEpaMu
MOJICKYJISIPHBIX ~ YPaBHEHUH  COOTBETCTBYIOUIMX  XHMHUYECKUX

peakuuii

2.5

IIPOrHO3UPOBATH CBOMCTBa B€IIECTB B 3aBHCHMOCTH OT HX
KauC€CTBCHHOI'0O COCTaBd, BO3MOKHOCTHU HNPOTCKAHUA XUMHYCCKUX

npeBpameHI/Iﬁ B Pa3JIMYHBIX YCIIOBUAX

2.6

CIeIOBAaTh IIPAaBWJIAM IIOJIb30BAHHUS XUMHYECKOW IIOCYJIOHM U
nabopaTOpHBIM 00OpPYIOBAHUEM, a TaK)Ke MpaBUiiaM OOpalleHHs C
BELIECTBAMH B COOTBETCTBHUM C HMHCTPYKIMSMH IO BBIIOJHEHUIO
71a00paTOPHBIX XMMUYECKUX OIBITOB MO MOJIYYEHUIO U COOMPAHHIO
ra3oo0pa3HbIX BEIIECTB (BOAOPOAA U KUCIOPOAA), IPUTOTOBICHUIO
pacTBOpOB C OIpeNeNEHHOW MaccoBOM Jlofiell  pacTBOPEHHOTO
BEIIECTBA, [JIAHUPOBATh U MPOBOJUTh XMMHUYECKHUE SKCIIEPUMEHTHI
[0 PAacrO3HAaBAaHUIO PACTBOPOB INEJIOYEH M KHUCIOT C IOMOIIbIO

WH/IUKATOPOB (JIaKMYC, (heHOIPTaICHH, METUIIOPAHK U APYTHUE)

2.7

IIPOBOJUTH PACUYETHI 110 YPABHEHUIO XMMUYECKON pEaKLUU

IIo teme: «llepuomuueckuit 3akoH u Ilepumonmueckas cucrema
xumuueckux anemeHtoB JI. M. MengeneeBa. CTpoeHHE aTOMOB.

Xumuueckas cBsi3b. OKHCIUTENBLHO-BOCCTAHOBUTEIILHBIE peakunum»

3.1

PAaCKpPbIBATH CMBICII OCHOBHBIX XUMHUYCCKUX TOHSTHM: AApO aToMma,

AJIEKTPOHHBINA CJIOM aToMa, aToMHasi OpOuTanb, pajgdyc aToMma,




XUMHYCCKasa CBA3b, IMOJIApHasd W HCIIOJApHAs KOBAJCHTHAA CBA3b,
QJICKTPOOTPpUIATCIIbHOCTh, HWOHHAAd CBA3b, HOH, KAaTHOH, AHHWOH,

CTCIICHb OKHCJICHHUA

3.2

KHaCCHq)HHHpOBaTB XHUMHUYCCKUC 3JICMCHTHI

33

OIMCHIBATH U XapaKTepu30BaTh TabamuHyto Gopmy Ilepuoanueckoii
CHCTEMbl XMMHYECKHX HJIEMEHTOB: pPa3iINyaTh MOHATHUS «TJIaBHAs
noarpynmna (Arpynma)» u «nobouynas mnoarpynmna (brpymma)y,

«MaJible» M «OOJIBIIHE J1(5]0)5(018331

3.4

packpeiBaTh cMbich [lepumoamueckoro 3akona [[.M. MeHnneneena:
JEMOHCTPUPOBATh MOHUMAHUE TEPUOJUYECKOM  3aBUCUMOCTH
CBONCTB XUMHUYCCKUX D3JICMCHTOB oT nux IIOJIOKCHU S B

IIepuonnueckoii cucreme

3.5

COOTHOCUTh  O0O3HAuUEHHUsS, KOTOpble UMEIOTCA B  TabIuUIe
«Ilepuogmueckass cucremMa  xuMHueckux  snemeHtoB .M.
MenzeneeBa» ¢ YUCIOBBIMU XAPAKTEPUCTUKAMH CTPOCHHUSI aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsa] sjapa, oOlee Yucio

QJICKTPOHOB U PACHPCACICHUEC UX ITO SJICKTPOHHBIM CJ'IOHM)

3.6

OonpeaAciIATbL  CTCIICHb  OKHUCJICHHUA  JJICMCHTOB B 6I/IHapHLIX

COCAUHCHUAX

3.7

OMpENEATh BUJ XMUMHYECKOW CBs3M (KOBAJIGHTHAas W WOHHAs) B

HCOPraHN4YCCKUX COCANHCHUAX

9 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yabTAThI 0CBOEHHS] OCHOBHOM
00pa3oBaTeILHON NPOrPaMMbl OCHOBHOT'0 00111€er0 00pa30BaHUs

1

IIo Teme: «BGH_ICCTBO " XUMHYCCKad pCaKkusi»

1.1

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKMX IOHATHUH: pacTBOD,
AEKTPOJIUTHI, HEIJIEKTPOIUTHI, DIEKTPOIUTHUECKAS THUCCOLMALINS,
peaxkiy HOHHOTO OOMEHa, KaTaau3aTop, XMMUYECKOe PaBHOBECHE,
oOpaTtumMble 51 HeoOpaTHMBble peakuuu,
OKHUCJINTEIbHOBOCCTAHOBUTEIIbHBIE peaxuuu, OKUCJIUTEND,
BOCCTAHOBHTENIb, OKHMCICHHE U BOCCTAHOBJIEHUE, aJJIOTPOIIUS,

aM(pOTepHOCTL, XHUMHUYCCKas CBA3b (KOBaHeHTHaﬂ, HOHHAasd,




MCT&J’IJ’II/I‘ICCK&H), KpUCTAJJINYCCKAaA peméTKa, CIIJIaBbI, CKOPOCTH

XUMHYECKOU pe€aKuuun

1.2

WIUIFOCTPUPOBATL B3aUMOCBA3b OCHOBHBLIX XUMHUYCCKHUX TTOHATHHA H
NPpUMCHATH OTU TIOHATUA TIPU ONHMCAHWMHM BCHOICCTB U  HUX

MpeBpaIleHU I

1.3

COCTaBIIAITh YPABHEHMS HIEKTPOJIUTUYECKON JUCCOLMALMU KUCIOT,
LIEJI0YEN U COJIEH, IOJIHBIE U COKPAIEHHBIC YPAaBHEHUS PEaKIUil

HOHHOI'0 0OMeHa

1.4

paCKphIBaTh CYUIHOCTDb OKHCIIHUTECIBHO-BOCCTAaHOBHUTCIIBHBIX
peaKI_[I/Iﬁ IMOCPCACTBOM COCTABJICHUA 3JICKTPOHHOTI'O OanaHca 3THX

peakuuii

1.5

IIPOBOJIUTH PACYETHI 110 YPABHEHUIO XUMUYECKON pEAKIUU

Ilo temam: «HemeTamnel B HX COCAUHCHUA» U «MeTamiel 1 UX

COCIUHCHUA»

2.1

XapakTepu3oBaTh  (OMHCHIBaTH) 0O0mMEe W crenuduaeckue
XUMHYECKHE CBOMCTBA MPOCTHIX U CIOXKHBIX BEIIECTB, TTOITBEPK s
ONMCaHHWE TPUMEpPAMH MOJCKYJSIPHBIX W HWOHHBIX YpaBHEHHM

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

2.2

COCTaBJIATH YpaBHCHUA peaKHHﬁ, MOATBCPIKAAIOIINUX
CyII€CTBOBAHUC TCHEeTHYCCKOM CBsA3U MCKIY BCIIECTBaAMH

PAa3JINIHBIX KJIACCOB

2.3

MPOTrHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHUA,
BO3MOXXHOCTH IMPOTCKAHUA XUMUYCCKHUX npeBpameHHﬁ B pa3JIMYHbIX

YCIIOBHSIX

24

CleoBaTh TMpaBWJIaM TIOJMB30BAaHUS XHUMHUYECKOW TOCYIOH U
abopaTOpHBIM O0OPYJOBAaHUEM, a TAKXKE MpaBUIaM OOpaIleHUs C
BEIIECTBAMH B COOTBETCTBHUH C HHCTPYKIMSIMH TIO BBITIOJTHEHHUIO
na60paT0prlx XUMHUYCCKUX ONIBITOB IO IMOJYYCHHUIO U C06I/IpaHI/II-O

ra3006pa3HHx BCIICCTB (aMMI/IaKa " YTIICKUCIIOT'O ra3a)

2.5

MPOBOJIUTh PEAKIIMU, TOATBEPKIAIOIINE KAYSCTBCHHBIH COCTaB
pPa3IUYHBIX BEMICCTB: PACIO3HABATH OMBITHBIM MYTEM XIIOPHUJ-,
Opomun, womupa, kapOonat, Qocdar, cuaukar, cynbdar,
THJIPOKCUIMOHBI, KATHOHBI aMMOHHSI, HOHBI U3YYCHHBIX METAJIIOB,

ONPpUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HCOPTAHUYICCKUX BCIICCTB

ITo reme: «XUMHS 1 OKpY>KaIoLIasi cpea




pacKpbIBaTh CMBICH OCHOBHBIX XuMu4yeckux mnoHatuil: [IJIK

31 BEIIECCTBA; KOPPO3HS METAILIOB
MPUMEHITh OCHOBHBIC ONEPAIllMH MBICIIUTEIBHOW JESITeIbHOCTH —
aHallM3 W CHHTE3, CpaBHEHHE, OOOOIICHHWE, CHUCTEMaTH3AIIHIO,
15 BBISIBJICHHE TPUYUHHO-CICACTBCHHBIX CBS3CH — JJIs HM3ydYeHUs

CBOICTB BCIICCTB U XUMHYCCKUX peaKuHﬁ; CCTCCTBCHHOHAYYHbIC
MCTOJblI IIO3HAHHA — Ha6J'IIO,I[€HI/IC, HU3MCPCHHUEC, MOJCIMPOBAHUC,

9KCIIEPUMEHT (PEaJIbHBIA U MBICICHHBIN)




HPOBEPAEMBIE JIEMEHTBI COAEP KAHUA

8 KUIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAaHUSA

1

HepBOHa‘IaHBHLIe XUMHNYCCKUC ITOHATHUA

1.1

[Ipenmer xumun. Ponb XUMHUM B KU3HU 4elOBeKa. XUMHUS B CUCTEME HayK.
Tena u BemecTBa. PU3NUECKUE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHHE

BCIICCTB

1.2

Ilonstue o METOJaX IIO3HAaHWA B XHUMHH. YmucTele BemiecTBA M CMECH.

CriocoOsI pa3aeneHus cMmeceit

1.3

ATOMEI U MOJICKYIJIBI. Xumudeckue dJIeMeHTbl. CHMBOJBI XHMMHYECKHX

251eMeHTOB. [IpocThie U cloXkKHbIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE

1.4

Xumunyeckas popMyiia. BaneHTHOCTh aTOMOB XUMUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemiecTB. OTHocuTenbHAasT aTroMHas — Macca.
OtHocuTenbHass MoJeKyJsApHas Macca. MaccoBas 10/ XHMHUYECKOTO

QJICMCHTA B COCAMHCHNHA

1.5

KonnuectBo Bemectsa. Moinb. MoisipHas macca. B3auMocBsi3b KOJIM4ECTBA,
Macchl W YHWCIIa CTPYKTYPHBIX €IMHHUIl BemiecTBa. Pacu€rel mo dopmynam

XUMHNYCCKHUX COCI[I/IHCHI/Iﬁ

1.6

Ou3nyeckue U XUMUYECKHE ABICHUS. XUMHUECKas peakius U e€ MpU3HaKU.
3aKOH  COXpaHEHMs  MacCchl  BeHlecTB.  XHMMMYECKHE  ypaBHEHUS.
Knaccubukanusa  XxuMuueckux  peakuuid (COEAMHEHHUS,  PA3JIOKECHUS,

3aMeleHus, oOMeHa)

1.7

XHWMHUUYECKUN DKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCYHOH, C
npaBuigaMu  paboTel B jabopaTopud W TOpuEMamMu  OOpalieHHs C
1a060paTOPHBIM 000PYIOBAHUEM, H3YyUEHHUE U ONMCAHUE (U3UUECKUX CBOWCTB
00pa3IoB HEOPraHWYECKHX BEIIECTB, HaOMOeHNEe (U3NUECKUX (TUTaBJICHHE
BOCKa, TasHHE JIbJIa, PACTUPAHUE caxapa B CTYIKE, KUIIEHUE U KOHJICHCALIMS
BOJIbI) U XMMHUYECKUX (FOPEHHUE CBEUH, MPOKATMBAHHE METHOW MPOBOJIOKH,
B3aMMOJICHCTBUE Mella C KHUCJIOTOW) sIBIEHUH, HAOIMIOACHWE U ONHCAHHE
OPU3HAKOB MPOTEKAHUS XUMHUYECKHUX peakiuil (pas3jiokeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTBI C XJIOPHIOM Oapus, pa3oKEeHHE

ruapokcuaa meau(Il) mpu HarpeBanum, B3auMOCHCTBHIE XKeie3a C paCTBOPOM




comu Mmemu(Il), wm3yueHue crmocoOOB paszuencHus cMmecedl (C TOMOIIBIO
MarHuTa, QUIbTPOBaHHE, BBIAPUBAHHUE, JUCTHIUIALHNSA, Xpomarorpadus),
NPOBEJICHUEC OYUCTKH I[MOBApPCHHOW CONM, HAOMIOJCHHE U OINHCaHUe
pe3yJIbTaTOB IPOBEICHHS OIbITA, WLIIOCTPUPYIOIIETO 3aKOH COXPaHCHUS

Macchl, CO3/IaHNE MOJIETEeH MOJIEKYJI (IIapPOCTEPHKHEBBIX )

Baxuelime npeacTaBUTeNId HEOPraHUYECKUX BEILIECTB

2.1

Boznyx — cmeck razoB. CocrtaB Bo3ayxa. Kucinopog — 3JeMEHT M MpocToe
BeniecTBo. HaxoxxeHne Kuciaopoaa B MpHpoJe, PU3HUECKUE W XUMHUECKUE
cBoiicTBa (peakuuu ropenus). Okcunbl. [Ipumenenue kucnopoma. CrocoOb!
NOJYYCHUsT KUCJIOpO/Aa B J1a0OpaTopud M TMPOMBIIUICHHOCTH. KpyroBopot

Kucinopoa B npupojae. O30H — anaoTponHas MoIupUKAI KHCIOpoaa

2.2

TennoBoil 3¢ ekt XUMUUECKOM peakuuu, TePMOXMMUYECKHE YpaBHEHUS,
9K30- M PHJIOTEPMHUYECKHE peakunu. TOIIMBO: yroib U METaH. 3arps3HeHue

BO3/1yXa, YCHWJIEHUE NMapHUKOBOTro 3 deKTa, pa3pylieHrue 030HOBOTO CIIOs
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Bonopon — snemeHT u nipocroe BemecTBo. HaxoxkaeHue Boxopoa B IPUPOAE,
(¢u3nuecKkne M XHMMHUYECKHE CBOICTBA, NMPUMEHEHHE, CIOCOOBI MOTYYEHHUS.

Kucnorts! 1 conu
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MounsipHbiii 00bEM ra3oB. Pacy€Tsl Mo XMMUYECKUM ypaBHEHUSIM

2.5

®dusuyeckue CcBoiicTBa BoAbl. Boga kak pactBopuTenb. PacTBOpHI.
Hacepltiennbie 1 HEHACHIIIEHHBIE PACTBOPHI. PaCTBOPUMOCTH BEILIECTB B BOJIE.
MaccoBass 1oyisi BEIIeCTBA B PAacTBOpe. XWUMHUYECKHE CBOWCTBA BOJIBI.
OcHoBanus. Posib pacTBopoB B Mpupojie U B KU3HU yesnoBeka. Kpyrosopot
BOJABI B TMpPHUPOJE. 3arpsS3HeHHe MNpUPOIHbIX BoA. OXpaHa W OYUCTKA

IIPUPOJHBIX BOJ

2.6

Knaccudpukanus neopranmdeckux coemuHeHuit. Oxcuapl. Knaccudukanus
OKCHJIOB: COJIeOOpa3yromniiue (OCHOBHBIC, KHCJIOTHBIE, aMQpOTEpHbIE) |
HeconeoOpazyromme. Homenknatypa okcunoB. OU3NYECKUE U XUMHYECKHE

CBOICTBa OKCHAOB. [losryueHne okcuaoB

2.7

OcHoBanust. Knaccuduxanuss ocHOBaHMM: IMIENOYM U HEPACTBOPHMBbIE
ocHoBaHMsA. HomeHnkinarypa ocHoBaHMH. @u3HUeCKHE M XUMHUYECKHUE

CBOMCTBA OCHOBaHUM. [loyyenne ocHOBaHMI

2.8

Kucnotsl. Knaccuduxauust kucnor. Homenknarypa kucinor. @usndeckue u
XUMHUYECKHe cBoiicTBa KuciaoT. Pan aktuBHoctn MetaiuioB H.H. bexerosa.

[Tonyuenune kucior

2.9

Comu. Homenknatypa cosieil. @u3znueckrue U XUMUYECKHE CBOWMCTBa COJIEH.




[Tonyuenue coneit

2.10

I'enernueckas cBsI3b MCKAY KilaCCaMU HCOPTaHUYCCKUX COGI[I/IHGHI/Iﬁ

2.11

XUMHUYECKUN DKCIEPUMEHT: KauyeCTBEHHOE OINpEJEICHUE COJEPIKaHUS
KHCJIOpOJia B BO3MyXe, MOJIydeHHe, coOupaHue, paclio3HaBaHUE U M3yueHHUe
CBOICTB KUCJIOPOA, HAOIOIEHNE B3aUMOICHCTBUS BEIIECTB C KUCIOPOIOM U
yCIIOBUSI BOSHUKHOBEHHS U MPEKpalleHUs] TopeHus (1moxapa), 03HaKOMJICHHE
¢ oOpa3laMu OKCHIOB WM OIMCAaHUE WX CBOWCTB, MOJy4eHUE, COOMpaHHe,
pacrmo3HaBaHHe U HW3y4YeHHE CBOMCTB BoAoOpoja (TOpeHue), B3auMOJeiCTBHIE
BOJIOpOJIA c OKCHJIOM meu(1l) (BO3MOXKHO HCIMOJIb30BAHUE
BHJICOMATEPHAIIOB), HAOJIIOJCHHE OOPA3I[OB BEUIECTB KOJUYESCTBOM | MOIb,
UCCIICIOBAaHNE OCOOCHHOCTEH  pacTBOPEHHUS] BEIIECTB C  Pa3InYHON
PacTBOPUMOCTBIO, MPHUTOTOBJIEHUE PACTBOPOB C OMPEICIEHHON MaccoBOM
JIOJIE  pacTBOPEHHOTO BEILIECTBA, B3aUMOJCHCTBUE BOABI C METAJLUIAMHU
(HatpueM u KanblieM) (BO3MOXXHO MCIIOJIb30BAaHUE BHUIACOMATEPUATIOB),
ONpeJIeJICHUE PACTBOPOB KHCIOT M IIEIOYEH C MOMOIIbI0 HHIUKATOPOB,
UCClIeJOBaHHEe OOpPa3[0B HEOPraHWYECKUX BEIIECTB Pa3JIMYHBIX KJIACCOB,
HaOJIOJICHUE W3MEHEHHS OKPAaCKH WHAMKATOPOB B pAcCTBOpaX KHUCIOT H
niesiovei, n3ydeHue B3aumojencteus okcuaa meau(Il) ¢ pactBopom cepHoit
KHCJIOTBI, KHCJIOT C MCTallllaMH, peaxunﬁ HCfITpB.JIPBB.L[HPI, TMOJIYUCHHUC
HEPaCTBOPUMBIX OCHOB&HI/If/i, BBITCCHCHHME OAHOTO MCETala ApPYTruM H3
pacTBOpa COJH, pelIeHHe dKCIIEPUMEHTAIBHBIX 3a7a4 Mo TeMe «BakHelime

KJIaCChl HCOPraHUYCCKHUX COGHHHGHHﬁ)}

[Tepnoanueckuit 3akoH u [leproanueckas CuCTEMa XMMUYECKHX JJIEMEHTOB
J.1. MenaeneeBa. CtpoeHne aToMoB. XUMu4ecKkas CBsi3b. OKUCIUTENIBHO-

BOCCTAaHOBUTCIIBHBIC PCAKIINN

3.1

[epBbie TOMBITKU KJIACCHDUKAIMA XUMHUYECKHX DJIEMEHTOB. [loHsTHe O
IPYIIAaxX CXOMHBIX AJIEMEHTOB (LIEJIOYHBIC W MICTOYHO3EMEIbHBIC METAILIBI,
raJloTeHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphIe 00pa3yloT amdoTepHbIe

OKCHUAbI U TUAPOKCHUBI

3.2

ITepuonuueckuii 3akoH. [lepuoamyeckas cucremMa XMMHUYECKHUX 3JIEMEHTOB
JHA.N. MengeneeBa. KopoTkomepuoanas u UIMHHONEPHOAHAS (OPMBI
ITeprionuueckoit cucrembl xumudeckux saemeHToB .M. Menneneena.
IIepuonst u rpymnmbsl. PU3NYECKUN CMBICT MOPSAKOBOIO HOMEpa, HOMEPOB

nepruoaa 1M rpymiibl 3JICMCHTA
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Ctpoenne atomoB. CocTaB aTOMHBIX siiep. M3otomnbl. DnekTponsl. CTpoeHue




AJICKTPOHHBIX O0O0JIOYEK aTOMOB TEpBbIX 20 XUMHUUYECKHX 3JIEMEHTOB
[Tepuonuueckoit cuctemsl .. MenneneeBa. XapakTepuCcTHKa XUMHUYECKOTO

3JIEMEHTA MO ero nmonoxeHuro B [lepuoanueckoii cucreme .M. Menneneena

3.4

3aKOHOMEPHOCTH M3MEHEHHSI pPaJuyca aTOMOB XHMMHUYECKUX HJIEMEHTOB,
METAJIMYECKUX M HEMETaNIMYeCKUX CBOMCTB MO TPYMNaM U TEePUOJaM.
3nauenue [lepuoanyeckoro 3akona u [lepruoandeckoil CUCTEMbI XUMHUYECKUX
3JIEMEHTOB JUIsl pa3BUTHUS Hayku W mpakTuku. .M. MenaeneeB — yuéHblid U

IPaKJaHUH

3.5

Xumudeckasi cBsi3b. KoBaneHTHas (MOJISIpHAsST ¥ HEMOJSIPHAsl) CBS3b.

SHGKTpOOTpI/IHaTeHBHOCTI) XHMHYECKHX 3JIeMeHTOB. loHHas CBI3B

3.6

CreneHb OKHMCJICHUS. OKHCITUTETEHOBOCCTAHOBUTEILHEIE pEeaKiunu.

Hpoueccm OKHCJICHHS U BOCCTaHOBICHHUA. OKUCINUTEIN U BOCCTAHOBUTEIIN

3.7

XHUMHUYECKUMN OKCIICPUMCHT: HU3Y4YCHUC 06p213]_[0B BCIICCTB MCTAJJIOB H
HEMCTAJJIOB, B3aHMOJCHCTBIE TUAPOKCHAA MHKa C paCcTBOpaMH KHUCIOT U
menoqeﬁ, MMPOBCACHUC OIIBITOB, HIUIFOCTPUPYIOIIHUX MPUMEPBI OKUCIUTCIIBHO-

BOCCTAHOBUTEJIbHBIX peakluil (ropeHue, peakliuu pas3ioKeH!sl, COeITMHEHUS)

9 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

BemectBo 1 xumnueckas peakuus. [loBropenue

1.1

[lepnonnueckuil 3akoH. lleprogmyeckas cucTeMa XUMHUYECKHX 3JIEMEHTOB
.M. MenneneeBa. CtpoeHHe aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUH
CBOICTB XMMUYECKUX 3JIEMEHTOB NEPBBIX TPEX MEPHOOB, Kalusl, KalbLUs U
UX COEIMHEHUI B COOTBETCTBHUH C IIOJIOKEHHUEM 3JIEMEHTOB B [lepnonnyeckoit

CUCTEMC U CTPOCHHUEM UX aTOMOB

1.2

CtpoeHue BeIIECTBA: BHUABl XUMHUYECKON CBSA3U. THIMBI KPUCTATTMYECKUX
PELIETOK, 3aBUCHUMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTAILUIMYECKON
pemIéTKH W BUJA XUMHUYECKOW cBs3u. Kiaccudukanus W HOMEHKIATypa
HEOPraHMYECKUX BEUIeCTB (MEXIyHApOJIHAas W TpUBHUaTbHas). XUMHUECKHE
CBOICTBA BEIIECTB, OTHOCSUIUXCS K PA3JIMYHBIM KJIacCaM HEOPraHWYECKUX

COG,Z[I/IHeHI/Iﬁ, TCHCTHUYCCKAs CBA3b HCOPIraHNMYCCKUX BCIICCTB

1.3

Knaccudukanus XuMU4ecKUX peakluid Mo pa3iudHbIM MpU3HaKaM (10 YHUCITy
M COCTaBy yYacCTBYIOLIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3 (eKTy, 1Mo

W3MCHEHHIO CTENCHEH OKHCIICHHMS XUMHUYECKHUX OJICMCHTOB, I10 06paTI/IMOCTI/I,




M0 y4YacTHIO Karajau3aropa). OK30- W DJHIOTEPMHUYECKHE PEaKIuH,

TCPMOXUMHNYCCKUC YPABHCHHA. ITonstue o CKOpPOCTHU XHUMHYECKOM pC€aKnuu

1.4

ITonstue 00 O6paTI/IMBIX u H606paTI/IMBIX XUMHUYICCKHX PCAKIUAX. IlousTue o
FOMOTCHHBIX MW TCTCPOIrCHHBIX pPCaKIUAX. IlonsaTe 0 XHUMHYECKOM
PaBHOBCCHH. (DaKTOpr, BJIMAIOOIUEC Ha CKOPOCTHb XAMHUYECKOU pPCaKuu M

MOJIOKCHHUEC XUMHUYCCKOI'0O PaBHOBCCHA

1.5

OKHUCIUTENHLHO-BOCCTAHOBUTEIILHBIE pc€aKkiuu, BHCKTpOHHbe/’I 6aJ1ch
OKHCJIUTEIbHO-BOCCTAHOBUTENBHON — peakiuu. COCTaBJIEHHE ypaBHEHHM
OKHNCIUTCIIBbHO-BOCCTAHOBUTCIIbHBIX peaKHHﬁ C HCIIOJB30BaHUEM METOOA

AJIEKTPOHHOTO OajaHca

1.6

Teopus 31EKTPONUTUYECKON AUCCOIUAIINH. DIEKTPOIUTHI U HEINEKTPOIUTHI.
Katuonsl, aHnoHbl. MeXaHM3M AUCCOLMALIMY BEIIECTB C PAa3JIMYHBIMU BUIAMU
xuMmudeckoii  c¢Bs3u.  Crenmensr auccorpanuu. CuinpHbple ©W - cialble
AIIEKTPONUTHL. Peakiuu MOHHOTO OOMeHa. YCIOBHUS TMPOTEKAHUS pPEaKIHi
MOHHOTO OOMEHa, MOJHBIE M COKpPAIIEHHBIC WOHHBIC YPAaBHEHHS DPEAKIUU.
CBoiicTBa KHUCIIOT, OCHOBAaHMH U COJEHl B CBETe MpeAcTaBIeHU 00
ANEKTPOIUTUYECKON aucconnanuu. KadecTBeHHbIE peakud Ha HWOHBI.

[TonsaTHE O TUIpONU3E CONEN

1.7

XUMHUYECKHI DIKCIICPHUMEHT: O3HAKOMIICHHE C MOJCIISIMH KPHCTAUTHYECKUX
pPEIIETOK HEOPraHWYECKUX BELIECTB — METAIJIOB U HeMeTasioB (rpadura u
arMasa), CIIOXHBIX BEIIECTB (XJIOpUAa HATPHsI); HCCICIOBAHUE 3aBUCHMOCTH
CKOPOCTH XMMHYECKON peaklMyh OT BO3AEUCTBUS Ppa3IMYHBIX (DAKTOPOB;
UCCIICIOBAHME  AJICKTPOIPOBOJHOCTH  PAacTBOPOB  BEIIECTB, Ipolecca
JMCCOIMAIIMN  KUCJIOT, IIeNoYed W coiedl (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHAIOB); MPOBEACHHE OIBITOB, HJUIIOCTPUPYIOIINX IPU3HAKA
NPOTEKaHUsI pEeaKIuid MOHHOTO oOMeHa (0Opa3oBaHME OCaIKa, BBIICICHUE
raza, oOpa3oBaHHE BOJbI); OIBITOB, WUIOCTPUPYIOIIUX  IPHUMEPHI
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX peakuuin (ropenue, peakuuu
pa3JoKEHUs, COCAMHEHHS); pAaCHO3HABAHHE HEOPraHUYECKHX BEIIECTB C
IIOMOIIIBIO KAaYC€CTBCHHBIX peaKHI/If/’I Ha WOHBI; PCIICHHUEC SKCIICPUMCHTAJIBHBIX

3a1a4

Hemeramne! 1 ux COCIUHCHUA

2.1

OO6mas xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CcTernmeHu okucieHus. CTpoeHue u (U3HUECKHE CBOWCTBA

MPOCTHIX BEIIECTB — raJIOTeHOB. XMMHUYECKHUE CBOMCTBA Ha MpUMeEpe XJopa




(B3auMojielicTBUE ¢ METalllaMi, HEMeTaJlJIaMH, 1Iel104amMu). XJI0pOBOJOPOI.
ConsiHast KUCIOTa, XUMHUYECKHE CBOMICTBA, MOJy4Y€HHUE, NPUMEHEHHUE.
JeiicTBUe XJIOpa M XJOPOBOJOPOJA HA OPraHU3M 4YeJoBeKka. BakHeimme

XJIOpHUAbl M UX HAXOXKICHUC B IIPHUPOIAC

2.2

OO6mras xapaktepuctuka 3JeMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble CTerneHu okucieHus. CrtpoeHne u  (PHU3UUECKUE
CBOICTBAa MPOCTBHIX BEHIECTB — KHUCIOPOAA M CEphl. AJUIOTPOIHBIC
MOTUGUKAIIMM ~ KUACIOpOAa M Cepbl. XUMHUYECKHME CBOICTBAa  CeEphl.
CepoBonopoJi, cTpoeHue, (Quanmueckue U XUMHUYECKue cBoicTBa. OKCUABI
Cephl KaK MPEICTaBUTEIN KHUCIOTHBIX OKCUA0B. CepHasi KUCIIOTa, (U3UIECKUe
U XUMHYECKHE CBOWCTBa (00IIME KakK IpeACcTaBUTENs Kiacca KUCIOT H
cnenupuyeckne).  XMMHUYECKHE  pEaKIuH, JeXKalue B OCHOBE
MPOMBIIIJICHHOTO CIIO0c00a MmoxyueHus cepHoi kuciotel. [Ipumenenne. Conun
CEpHOI KUCIIOTHI, KAYeCTBEHHAs peakius Ha cysbdaT-uoH. Haxoxaenue cepsl
1 €€ COEUHEHHI B IpUpoJie. XUMUUYECKOE 3arpS3HEHUE OKPYKAIOIIEH CpeIbl
COEIMHEHUSIMU CEPBI (KUCIOTHBIE JOXKIH, 3arPSI3HEHUE BO3/1yXa U BOJOEMOB),

CITOCOOBI €0 TIPEI0TBPAICHUS
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OOmas xapaktepuctuka 3nemMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUs. A30T, paclpoCTpaHEHHE B
npupone, (Qu3MYeckue M XUMHUYecKHe cBoiicTBa. KpyroBopor azora B
npupoje. AMMHUaAK, ero pU3N4YecKue U XMMUYECKHE CBOICTBA, MOJTYyYEHHUE U
npuMmenenre. Coin aMMOHMS, UX (PU3MYECKHME U XUMHUYECKHE CBOICTBa,
npuMeHeHne. KauecTBeHHast peakuysi HA MOHbl aMMOHUS. A30THasl KUCIIOTa,
e€ momydeHue, (QuMUeCKMe W XUMHUYECKHE CBOMCTBa (00mmMe Kak
IpEeJCTaBUTENIS KJIacca KUCIIOT U crienuduydeckue). Vicnonap3oBaHne HUTPAToOB
U cojell aMMOHMSI B KauyecTBE MMHEPAJIbHBIX YyJI0OpeHHil. Xumuueckoe
3arpsi3HEHUE OKPYKAIOLIEH Cpelbl COSANMHEHUSIMU a30Ta (KMCIOTHBIE JTOKIH,

3arpsi3HCHUE BO3/yXa, TOYBBI U BOJOEMOB)
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docdop, amnorponHsie Monupukanuu pocdopa, GpuznMUecKue U XUMHUUECKHUE
cBoiictBa. Oxcua dochopa(V) u dochopHas Kuciota, (GU3MUECKUE U
XUMHUYECKHE CBOWCTBa, moiydeHue. Mcnoms3oBanue (ocdaTtoB B KadecTse

MUHEpaJIbHBIX YA00peHHi

2.5

Ob6mas xapakrepuctuka 31eMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOCHHUSA
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHUA. YTIEepoJ, aJUIOTPOIHBIE
Moaudukanuy, pacnpocTpaHeHHEe B Mpupojne, (U3MYECKHe U XUMHUYECKHE

cBoiicTBa. Aycop6Oiusi. Kpyrosopot yriepona B mpupoae. OKcusl yriepona,




ux q)HSH‘-IGCKI/IC U XUMHUYCCKHUEC CBOfICTBa, HeﬁCTBHG Ha XMBBIC OpPraHU3MBbI,
MOJy4YeHUe U MPUMEHEHHE. DKOJIIOTUYECKUE MPOOIEMbl, CBSI3aHHBIE C OKCUIIOM
yraepoaa(lV); rumore3a rio0aqbHOTO TOTCIDICHHS KIMMaTa; MapHUKOBBII
apdekT. YrosbHas KUCIOTa M €€ coyd, UX (PU3HYECKUE U XUMHUYECKUE
CBOICTBA, MOJy4YeHUE U NpuMeHeHne. KadecTBeHHas peakius Ha KapOoHAT-
noHkbl. Mcronp30Banue kKapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIUICHHOCTH U

CEJILCKOM XO3SIUCTBE

2.6

[TepBoHaYaIbHEBIE MMOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTUHEHUSX
yriaepona (MeTaH, 3TaH, STHICH, aleTWICH, 3TAaHOI, TIUIEPUH, YKCYCHas
kucnora). Ux coctaB m xummudeckoe crpoeHue. [loHsTHE 0 OHMONOTHYECKH
B2)XHBIX BEIECTBAX: XHpaX, OEJKax, yrieBojJax — M WX POJU B JKU3HHU
qyenoBeka. MarepuanbHOE€ €IMHCTBO OpPraHMYeCKHMX W HEOPTaHWYECKUX

COECIUHEHUN

2.7

Kpemunii, ero ¢usnueckue W XHMHUYECKHE CBOWCTBA, TIOJYyYCHHE U
npumenenre. CoequHeHus] KpeMHusi B npupojae. OOmue mpencraBieHust 00
okcune kpemuusA(1V) u kpemuueBoit kuciaore. CHIMKATHI, KX UCIOJb30BaHUE
B 6I>ITy, MCAUIIUHC, IMPOMBIIIJICHHOCTH. Baxueiimniue CTPOUTCJIbHBIC
Marepuaibl: KepamMHuKa, CTEKJIO, IIEMEHT, OeTOH, >kene300eToH. [IpobGiiembl
6e3OHaCHOFO HCIIOJIb30BAHUA CTPOUTCIIbHBIX MATCPUAJIOB B HOBCGI{HGBHOﬁ

KHU3HU

2.8

XHUMUYECKUH 3KCIEPUMEHT: U3yUeHHEe 00pa3lloB HEOPTaHWYECKUX BELIECTB,
CBOICTB COJIIHOM KMCJIOTBI; IPOBEICHUE KAaUE€CTBEHHBIX pEaKLUi Ha XJIOpU-
MOHbl M HAONIOZCHHE MPHU3HAKOB HMX MPOTEKAHHUS; OMbBITHI, OTpa)karollue
¢u3nueckue M XUMHUYECKHME CBOMCTBA TaJloTEHOB U HMX COEJUHEHUH
(BO3MOKHO HCHOJIb30BAHNE BUIEOMATEPUAIIOB); O3HAKOMIJICHHE ¢ 00pa3LamMu
XJIOpUIOB  (TaJIOTEHUJOB); O3HAKOMJIGHHME ¢ oOpa3uaMu cepbl M €€
COEJMHEHUSAMH (BO3MOXHO HMCIOJIb30BAHUE BUIEOMATEPUANIOB); HAOIIOACHNE
npoliecca 0OyriMBaHMs caxapa Mo JeMCTBUEM KOHIIEHTPUPOBAHHOW CepHOU
KHUCJIOTBI; U3y4YE€HHE XMMHUYECKHUX CBOMCTB pa30aBiIE€HHOW CEpPHOM KHCIOTHI,
IPOBE/IEHUE KAayeCTBEHHOW peakuuu Ha CcylabhaT-uOH U HAOIIOACHUE
Ipu3HaKa e€ MpoTeKaHusl; 03HAKOMJIEHHE ¢ (PU3NYECKUMU CBOMCTBAMH a30Ta,
dochopa 1 ux coequHEHUH (BO3MOXKHO HCIOJIb30BAHUE BUIEOMATEPHAIIOB),
oOpazmamMu a30THBIX W (HOCPOPHBIX YIOOpEHUil; IMoiyuyeHHe, COOMpaHHe,
pacro3HaBaHWE M M3YyYEHUE CBOMCTB aMMHAaKa; MPOBEIECHUE KAauECTBEHHBIX
peaknuii Ha WOH aMMOHHS W QochaT-HOH W H3YYCHHE TPHU3HAKOB UX

IMPOTCKAHUA, B3aUMOJICUCTBUE KOHHCHTpHpOBaHHOfI a30THOM KHCIOTHI C




Meabl0 (BO3MOXKHO HCIIOJIb30BAHME BHJIEOMATEpUANIOB); M3YUYEHHE MOJENel
KPUCTAIIMYECKUX PEETOK anmasa, rpaduta, QysiepeHa; 03HaKOMIICHHE C
MIPOIIECCOM aJICOPOIMH PACTBOPEHHBIX BEIISCCTB aKTUBUPOBAHHBIM YTJIEM H
YCTPOICTBOM MpPOTUBOTa3a; IOJy4YeHHE, COOMpaHHMEe, paclo3HaBaHUE U
M3y4YEHUE CBOMCTB YIJIEKMCIIOrO ra3a; IPOBEJCHNE KAY€CTBEHHBIX PEAKLIUN Ha
KapOOHAT- M CHJIMKAT-MOHBl W HW3Y4YCHHE TMPU3HAKOB HX MPOTEKAHUS;
O3HAKOMJICHHE C MPOAYKIMEH CHIMKATHOM IPOMBIIUICHHOCTH; pEUICHUE
SKCIIEPUMEHTANIBHBIX 3alad 1o Teme «Baxdeillune HeMeTramuibl M HX

COCAUHCHU

Mertannsl U uxX COCAUHCHUA

3.1

OGH.[EUI XapaKTepI/ICTI/IKa XUMHNYCCKUX DJICMCHTOB — MCTAJIJIOB HA OCHOBAHHHU
ux nojoxeHus B Ilepumonnueckoi cucteMe xumuyeckux snemeHtoB JI.M.
MenpeneeBa u ctpoeHusi atomoB. CTpoeHue MeTauioB. Merayuinueckas CBs3b
U METAJUTMYECKash KPUCTAUIMYECKas permeTKa. DIJICKTPOXUMUYCCKUNA PsT

HaIIPSHKEHUN METaJUIOB

3.2

duznveckre U XUMHUYECKHUEe CBOMCcTBa MeTaioB. OOIIHe CriocoObl MOMyUeHUs
MeTasuioB. [IoHsATHE O KOPPO3UH METAIIJIOB, OCHOBHBIEC CITIOCOOBI 3aITUTHI UX OT
koppo3uu. CruiaBsl (CTajb, YyTyH, JIOPATIOMUHUAN, OpOH3a) U UX IPUMEHEHHE

B OBITY U IPOMBIIIJIEHHOCTH
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[[lenounsle MeTamsl: nosnoxeHue B [lepuoauueckoil cucteMe XMMHUYECKUX
anemeHToB J[.M. MeHeneeBa; CTpoO€HHE UX aTOMOB; HAXOXIEHUE B IPUPOJIE.
dusnueckre U XMMUUECKHUE CBOIMCTBA (Ha mpuMepe HaTpus U Kanus). OKcuabl
U THIPOKCUABI HaTpus U Kanus. [IpuMeHeHHe IeNOYHBIX METaJZIOB M MX

COEIMHEHUN

3.4

[[lenoyHo3eMeNbHBIE METAJIBI MarHuii W KaJIbIMA: TIOJIO)KEHUE B
[lepuoauueckoit cucteMe xumMuueckux dnemeHToB .M. Menneneena;
CTPOCHHME WX aTOMOB; HaxXOXJeHUe B npupoje. Ouznyeckne U XUMHUECKUE
CBOMCTBA MarHusi W KaJubliksl. BakHeWmme coenuHEeHHs] KabIHs (OKCHI,

THJIPOKCHI, COJH). JKECTKOCTH BOJBI U CIIOCOOKI €€ yCTpaHEHUS

3.5

AmomuHui: nonoxkenue B [lepronndeckoil cucreMe XMMHUYECKUX JIEMEHTOB
J .. MenneneeBa; CTpOEHUE aTOMa; HAaXOXKJEHUE B mpuponae. Ouznyeckue u
XUMHUYECKHE CBOMCTBA amOMUHMSA. AMQOTEpHbIE CBOHCTBA OKCHIA U

THJIPOKCHIA ATFOMUAHUS

3.6

Kenezo: momoxenue B llepmoamdeckold CUCTEME XUMHUYECKHUX SJIEMEHTOB

I[I/I MeH,Z[CJICCBa; CTPOCHUC aTOMa, HAXOKIACHUC B IPHUPOAC. du3nyeckue u




XUMUYECKHUE CBOMCTBA skene3a. OKcuipl, TuaApokcuabl U conu xenesa(ll) u

xenesa(Ill), ux cocra, cBOICTBa U MOTy4YeHUE

3.7

XUMUYECKUN SKCIIEPUMEHT: O3HAKOMIJIGHHE ¢ O00pa3laMH METalIOB U
CIUTaBOB, MX (U3NYECKUMHU CBOWCTBAMH; M3yUCHUE PE3YJIHTATOB KOPPO3HH
METaJJIOB (BO3MOXHO HCIIOJIb30BAHUE BHJIEOMATEPUANIOB), OCOOEHHOCTEM
B3aUMOJICMCTBUSL OKCHUJA KalbliUs M HATpus C BOJOM (BO3MOKHO
MCIIOJIb30BaHUE BUAEOMATEPUAJIOB); UCCIEIOBAaHHE CBONCTB >KECTKON BOIBI;
mpoiiecca TOpPEHHUs JKejle3a B KHUCIOpoJe (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB); MPU3HAKOB NMPOTEKAHMS KAUECTBEHHBIX PEaKIUil Ha HOHBI
(Marausi, KaJublivsi, adtoMuHMs, nuHKa, xkenesa(ll) m xeneza(Ill), meau(1l);
HaOJI0/IEHUE U OMMCAHKE MTPOLIECCOB OKPAIIMBAHUSI IIJITAaMEHH HOHAMH HaTpHs,
Kaugd ¢ Kainblusg (BO3MOXKHO  HCIIOJB30BAHHME  BHUICOMATEPUAIIOB);
uccienoBaHre aMm(pOTEpHBIX CBOMCTB TMAPOKCUAA AITIOMHUHHS U THAPOKCUAA
[IMHKA; PEIICHHE IKCIIEPUMEHTAIbHBIX 3aa4 Mo TeMe «Baxueunme MeTauibl

1 UX COCOAUHCHUA»

XUMUS U OKpY’Karomas cpeaa

4.1

HoBbie maTepuansl 1 TEXHOJOTHH. BellecTBa 1 Marepralibl B MOBCEIHEBHOM
JKA3HU 4eJIOBEeKa. XUMUS U 30pOBbe. be3omacHoe ucnoap30BaHnue BELIECTB U
XUMUYECKHX peakmnuil B ObITy. [lepBas momMoIp Mpu XUMHYECKUX OXKOTaX U

OTpPAaBJICHUAX

4.2

OCHOBBI ~ JKOJIOTMYECKOW  TI'PAMOTHOCTU.  XHUMHUYECKOE  3arps3HCHHE
okpyxatomieii cpeasl [11K. Poss Xumun B peIieHI# SKOJIOTHUECKUX TMPoOIeM.
[TpupoaHble MCTOUYHUKU YTIEBOAOPOAOB (Yroib, MPUPOJAHBINA Ta3, HE(PTh),

MPOJIYKTHI UX MEepepabOTKH, UX POJIb B OBITY U IPOMBIIINICHHOCTH

4.3

XUMHUYECKUN DKCIIEPUMEHT: H3yueHHe OoOpaslloB MaTepuangoB (CTEKIIO,

CITIaBbI METAJIJIOB, ITIOJIMMCPHBIC MaTCpI/IaJ'IBI)




INPOBEPAEMBIE HA OI'D 11O XUMHUHU TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUSA OCHOBHOM OBPA3OBATEJIBHOM
HHPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

Kon
NpoBepPsieMoro
TpedoBaHMS

IIpoBepsiemble TPeGOBaAHMSA K NMPeIMETHBLIM pe3yJibTaTaM
0a30BOr0 YPOBHSI 0CBOEHUS OCHOBHOI 00pa3oBaTe/ibHOI
NMPOorpamMMbl OCHOBHOI0 0011ero oopazoBanusi Ha ocHose PI'OC

1

[IpencraBnenue:

1.1

O TO3HABAEMOCTHU SIBJIGHUH MpPHUPOJbI, NMOHUMAaHUE OOBEKTUBHOU
3HaYMMOCTH OCHOB XUMHUYECKOW HayKU KaK 00JIACTH COBPEMEHHOTO
€CTECTBO3HAHMUS, KOMIIOHEHTa OOIIeH KyJIbTypbl M IMPaKTHUYECKOU
NEeSITEIbHOCTH 4EJIOBEKa B YCIOBHUAX COBPEMEHHOIO OOLIECTBA;

IMOHUMAHHNEC MECTAa XUMHU CPECAU APYTIUX CCTCCTBCHHBIX HAYK

1.2

0 HAYYHBIX MCTOAAaX IMO3HAHUS, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCETOJAaX MCCICIOBAHUA BCIICCTB W HU3YUYCHHA
XUMHUYCCKUX peaKI_II/If/’I; YMCHUC HUCIOJB30BATH MOACIU  IJIA

00BACHECHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 cepax npodeccroHaTbHON NEITEIBHOCTH, CBA3AHHBIX C XUMHUEH
U COBPEMCHHBIMH TEXHOJIOTHSIMHU, OCHOBAHHBIMH Ha JOCTHIKECHHSIX
XUMHUYECKON HAYKH, YTO TO3BOJUT OOYYArOIIMMCS PaccMaTpPUBATH
XUMHIO Kak cdepy cBoed Oynymed mnpodeccrnoHalbHOM
NESATCIIBHOCTH W CICNIaTh OCO3HAHHBIA BBIOOP XUMHH Kak
NpopUILHOTO TpPeaMeTa NpU Tepexojie Ha YPOBEHb CPEIHEro

oO1ero oopasoBaHus

Brnanenune cucreMod XMMHYECKMX 3HAHUM U yMEHUE IPUMEHATH

CUCTCMY XUMHUUCCKUX 3HaHI/II71, KOTOpas BKJIO4YACT:

2.1

BaKHCHINIME XUMUYECKHE IOHATHS: XHMHYCCKUN BJIIEMEHT, aToM,
MOJIEKYJia, BEIIECTBO, MPOCTOE M CI0KHOE BEIIECTBO, OJTHOPOIHAS U
HCOJHOPOHAS CMECh, OTHOCHTEIBHBIC AaTOMHAs W MOJICKYJISIpHAs
MacCChbl, KOJIMYCCTBO BCHICCTBA, MOJIb, MOJIIpHasd Macca, MOH?IpHLII\/'I
00BEM, OKCHJ, KHCIIOTa, OCHOBAaHHUE, COJIb (CpemHss), XMMHUYECKas
peaKIysi, peakluu COCIUHEHHS, PEaKIUH pPAa3JIoKEHUs, PEaKIUu
3aMeIleHus, peakiiui oOMeHa, TeIIoBol Y(DQeKT peakuuu, dK30- U
SHIOTEPMHUUECKUE PEAKIIMU, PACTBOpP, MACCOBAsl JOJS XUMHUYECKOTO

OJIEMCHTa B COCAMHCHHMH, MacCCoBad JOJII MW  IPOLCHTHAasA




KOHIEHTpalusl BEIIECTBA B PACTBOPE, SAPO aTOMA, JJIEKTPOHHBIN
CIIOW aromMa, aTOMHas oOpOuTalb, pajuyC aToMa, BaJIEHTHOCTb,
CTEIIEHb OKHUCIICHUS, XMMHYECKAsl CBA3b, JJIEKTPOOTPULATEIIBHOCTD,
NOJSIpHAs M HENOJISIPHAs KOBAJCHTHAs CBsA3b, HOHHAs CBS3b,
METaJUINYECKasl CBA3b, KpUCTANINYECKasl pelETKa (aTOMHasl, MOHHas,
MeTaJlJInyecKas, MOJIEKyJIApHasi), MOH, KATUOH, AaHUOH, HJIEKTPOJIUT U
HEDJICKTPOJIUT, HJICKTPOJIIMTUYECKAs JUCCOLMALNSA, PEAKIIUA HOHHOTO
00MeHa, OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIE PEAKIIUU, OKUCIUTEND U
BOCCTAHOBUTENb, OKHCJICHME M BOCCTAaHOBJICHHE, DJIEKTPOJIM3,
XMMHUYECKOE paBHOBECHE, OOpaTUMble M HEOOpaTHMbIE peaKLuy,
CKOPOCTb XUMHUYECKOW peakuuu, karanmusartop, IIJK, kopposus

MCTAJIJII0B, CIIJIaBbl

2.2

OCHOBOIOJIAraloIMe 3aKOHbl XMMMM: 3aKOH COXPaHEHMsSI MAacChl,
nepuonnueckuii 3akoH J[.M. MenzaeneeBa, 3aKOH IIOCTOSHCTBA

cocTaBa, 3aKOH ABOraapo
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TEOpUU  XUMHHM:  aTOMHO-MOJIEKYJISIpHAasT —~ TEOpHs,  TEOpHs

BHGKTpOHI/ITI/I‘-IGCKOﬁ Jucconuanumn

Brnagenue ocHoBaMu XUMHUYECKOH T'paMOTHOCTH, BKJIFOYAIOIIICH:

3.1

YMEHHE TMPaBWIBHO WCIIOJNb30BaTh HW3yUYCHHBIE BEIIECTBA H
MaTepuaibl (B TOM YHUCIIe MUHEpaJIbHBIC YIOOPCHHS, METAIIIBI U
CIUIaBbI, TIPOMYKTHI  IMEpPepabOTKH  MPHUPOJHBIX  HUCTOYHUKOB
YTIECBOIOPOAOB (YTJIsi, MPUPOJTHOTO ra3a, HeTH) B OBITY, CEITLCKOM
XO3S1CTBE, Ha TPOM3BOJCTBE M IOHWMAHWE 3HAYCHUS IKHPOB,
OenKoB,  YIJIEBOJOB Ui  OpraHM3Ma  YEJIOBEKa;  yMEHHE
NPOTHO3UPOBATh BIUSHHE BEIIECCTB M XUMHYECKUX IPOIIECCOB HA

OpTraHM3M YeJIOBEKa U OKPY’KAIOLIYI0 IPUPOIHYIO Cpeny

3.2

YMCHUC UHTCTPUPOBATH XUMHUYCCKHUEC 3HAHUA CO 3HAHUAMH APYTUX

y4eOHBIX MPEIMETOB

3.3

HAJIMYUE OMbITa pabOTHI C PA3IMYHBIMU UCTOUHUKAMH MH(POPMAIIUN
0 XMMMH (HayyHas M HAy4yHO-IIOMYyJISIpHas JMTEpaTypa, CIOBapH,

CIIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUEC 00BEKTUBHO OLICHUBATh I/IH(l)OpMaHI/IIO O B€HIECTBAX, HUX
MMpeBpalliICHUAX U MNPaKTUYCCKOM  NPHUMCHCHUU W  YMCHHC

HCIIOJIb30BAaTh €€ JIJIs pelieHus ydeOHO-1TI03HaBaTeIbHbIX 3a7a4

BJ'Ia)IeHI/Ie OCHOBaMH ITOHATHHHOI'O arrapara U CHUMBOJIMYCCKOI'O




A3bIKA XUMHH JJI1 COCTaBJICHUSA (1)OpMy.H HCOPTraHNYCCKUX BCIICCTB,
ypaBHCHI/Iﬁ XUMHNYCCKHUX peaKHHﬁ; OCHOBaMu XUMHYECKOU

HoMmeHk1atypbl (IUPAC u TpuBHanbHOI)

YMeHne oObSICHATh CBSI3b MOJIOKEHUS eMeHTa B [lepuoanueckoii

CUCTCMC C 4YHUCJIOBBIMH XAPAKTCPUCTHKAMHU CTPOCHHA ATOMOB

5 XUMHYECKHX D3JIEMEHTOB (COCTaB M 3apsn sjpa, OOIIee YHUCIO
JMIEKTPOHOB), paclpeieieHUeM 3JIEKTPOHOB MO SHEPreTUYeCKUM
YPOBHSIM aTOMOB MEPBBIX TPEX NEPUOIOB, KU U KaTbLIUS
IIpencraBinenue ©  NOEPUOAMYECKOM  3aBUCHUMOCTH  CBOMCTB
XUMHUYECKHX 3JIEMEHTOB (painyc aToma, 31eKTPOOTPUIATEILHOCTD),

6 OPOCTBIX M CIIOKHBIX BEIIECTB OT IIOJIOKEHUSI BJIEMEHTOB B
[lepuoanueckoit cucreme (B MajblX MEepUOJax M TJIaBHBIX
MOJrPYNIax) v 3JIEKTPOHHOTO CTPOSHUS aTOMa

7 YMmenue kinaccuuIpoBaTh:

7.1 XUMUYECKUE JIEMEHTBI

7.2 HEOpPraHUYECKUe BEllecTBa

7.3 XUMHYECKHUE PEAKIIUH

8 YMenue onpeaensiTh:

g1 BaJICHTHOCTh M CTETICHb OKHCIICHUS] XUMUUYECKHUX AJIEMEHTOB, 3apsi]I

. HMOHa

22 BUJl XMMHUYECKOM CBA3M U THUI KPUCTAJUIMUECKOW CTPYKTYpbl B

' COCTMHCHUSX

e3 XapakTep Ccpeabl B BOAHBIX pPACTBOpax BeHIECTB (KUCIIOT,

. OCHOBaHUM)

8.4 OKHCJIUTENb U BOCCTAHOBHUTEIb

9 YMeHne XxapakTepu3oBaTh PU3NUECKUE K XUMUUYECKHE CBOMCTRA!
MPOCTHIX BEMIECTB (KUCJIOPOJ, O30H, BOJOPOA, TI'paduT, amMmas,

9.1 KpeMHUH, a3ot, Qocdop, cepa, XJIOp, HATpWii, Kaluid, MarHui,
KaJIBIIWH, aJTIOMUHHH, KEJIE30)
CJIOKHBIX BEIIECTB, B TOM YHCJIE€ WX BOIHBIX pPacTBOpPOB (BoAa,
aMMHAK, XJOPOBOAOPOJ, CEPOBOJOPOJ, OKCHABI M TUIPOKCHUIBI

9.2 metaioB [-I1A rpynn, amromunus, meau (II), nunka, xenesa (11 u

III), oxcuasr yrnepoaa (II u 1V), kpemuus (IV), azora u ¢pocdopa

(III u V), cepst (IV u VI), cepuucras, cepHasi, a30TUCTasl, a30THasl,




docdopHasi, yronpHas, KpeMHUEBasK KUCIOTA U HX COJIH)

MpPOTHO3UPOBATh M  XapaKTEpPU30BaTb CBOMCTBA BEIIECTB B

3aBUCUMOCTH OT UX COCTaBa W CTPOCHUA, MPUMCHCHHUC BCUICCTB B

73 3aBUCUMOCTM OT MX CBOMCTB, BO3MOXXHOCTb IPOTEKaHHS
XMMHYECKHX MPEBpAIICHUN B Pa3IMYHBIX YCIOBHSIX
10 YMeHue cocTaBiIsTh MOJIEKYJIIpHbIE U MOHHBIE YPaBHEHUSI peakLni,
B TOM YHCIIE:
10.1 peakiuiit MFOHHOTO OOMeHa
10.2 OKHCJIUTENBHO-BOCCTAHOBUTEBHBIX PEAKIIMI
103 WUTIOCTPUPYIOMINX XUMUYECKHE CBONCTBA H3YYEHHBIX KIIACCOB
’ (Tpyrmin) HEOPraHUYECKUX BELIECTB
10.4 HOJITBEPKJAIOLINX F€HETUUECKYIO B3aUMOCBSI3b MEKIY HUMU
11 YMeHue BbIUUCIATh (IPOBOAUTH PACUETHI):
11 OTHOCUTENIbHYIO MOJICKYJIIPHYIO W MOJIIPHYIO MAacChl BEILECTB,
. MacCOBYIO JIOJIF0O XUMHUYECKOI'0 3JIEMEHTA B COSMHEHUH
11.2 MAacCCOBYIO JIOJIFO BEIIECTBA B paCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3on
114 M0 YpPaBHEHUSAM XUMHUYECKHX DPEAKIUA W HAXOIUTh KOJIMYECTBO
' BellecTBa, 00bEM U MacCy peareHTOB WM MPOYKTOB PEaKIuu
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJaMH HAay4yHOro To3HaHus (HabmoJeHue,
191 U3MEpPEHUE, IKCIIEPUMEHT, MOJICIIMPOBAHNUE) MPU U3YUYEHUHU BELIECTB
. U XMMHYECKUX SIBJICHUM; yMeHue chopmynupoBaTh HpodiieMy u
NPEIOKUTh MYTH €€ PEIICHUS
122 Oe3omacHOil pabOThl C XMMHYECKHMMH BEIIECTBAMH, XMMHUYECKOM
. MOCY 10 M JIabOpaTOPHBIM 000PYAOBaHHEM
npaBUIaMu 06e30macHOTO oOpareHus c BEIIIECTBAMH,
UCTIONb3YEMBIMU B TIOBCEHEBHOM KU3HU, MTPABUIIAMU TIOBEJICHUS B
123 Hesix cOepexeHus: 3J0POBbsl U OKPYKAIOIICH MPUPOTHOU CpEbl;
' MOHMMaHUe Bpe/a (OMacHOCTH) BO3ICUCTBUS HA )KUBBIE OPTaHU3MBbI
ornpeaenEéHHbIX BEILIECTB, croco0oB YMEHBIIIEHUS "
MPEIOTBPAICHHS UX BPEIHOTO BO3IEUCTBUS
3 Hanunuure nmpakTH4ecKrX HaBBHIKOB TUTAHUPOBAHMS M OCYIIIECTBICHHS

CICAYIOIHNX XUMHYCCKUX SKCIICPUMCHTOB:




13.1

HN3YyUCHUC n OIIMCaHHuC (1)I/ISI/III€CKI/IX CBOICTB BCIICCTB,
O3HAaKOMJICHHUE C (1)I/ISI/I‘ICCKI/IMI/I Hn XUMHWYCCKHUMH SABJIICHUSAMU,
OIIbIThI, WIIJIIOCTPHUPYIOMIUC IMPU3HAKU IPOTCKAHUA XHUMHUYCCKUX

peakuuii

13.2

HN3Yy4YCHUC croco0oB Pas3acICHUA cMmeceit

13.3

MOJly4YeHUE KHUCIOpPOoJa M H3Y4YeHHE €ero CBOICTB; TMOJIy4YeHHE
BOJZIOPO/Ia M U3YUYEHUE €ro CBOMCTB; MOJYyUYECHHUE YIJIEKUCIIOTO ra3a u
U3y4YeHHE €ro CBOWCTB; IOJyYeHHE aMMHaKa U H3yYeHHUE €ero

CBOWCTB

13.4

IPUTOTOBJIEHUE pAcCTBOPOB C OINPEAEIEHHON MacCOBOW J0Jei

PacTBOPEHHOTO BEIIECTBA

13.5

OpUMEHEHHE  HMHAMKATOpOB  (JlakMyca,  METWIOpaHxka |
(deHondTanenHa) A ONMpeaesIeHUs] XapaKkTepa Cpesibl B pacTBOpax

KHUCJIOT U LIeaoyei

13.6

WCCIICZIOBAHUE M OMNHCAHUE CBOWCTB HEOPraHUYECKUX BEIIECTB
Pa3IUYHBIX KJIACCOB; U3yYCHUE B3aUMOICHCTBUSI KUCIIOT C METaJIaMH,
OKCHJIaMH  METAJJIOB,  PAaCTBOPUMBIMH W HEPaCTBOPUMBIMH
OCHOBaHUSIMU, COJISIMM; TOJYYEHHE HEpPacTBOPHUMBIX OCHOBAHHMIA;
BBITECHEHHE OJHOr0 MeTaula JAPYyTMM M3 pacTBoOpa COJIH;
uccieoBaHie aM(pOTEpPHBIX CBOMCTB THUIPOKCHUIOB AITIOMHHHS M

UHKA

13.7

pelIeHue HSKCIEePUMEHTAIbHBIX 3a/7ad 1o TeMaM: «(OCHOBHBIE
KJIACChl HEOPTraHUYECKUX COEAUHEHMI»; «JIEKTpOIUTUYECKas
aucconuanusay; «BaxHeHme HeMETAUIbI M HX COCIAHMHCHUS,

«BakHenIme MeTauibl U UX COCIUHEHUS

13.8

XMMHYECKHE  HKCIEPHMEHTHI,  WUIIOCTPUPYIOIIUE  IPU3HAKU
MPOTEKaHHUs PeaKklUUii MOHHOTO OOMEHa; KaueCTBEHHbIC PEaKLUU Ha
HPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX MOHBI: XJIOPHI-, OPOMHUI-,
nomua-, cyinepar-, ¢ochar-, KapOOHAT-, CHIUKAT-aHUOHBI,
THAPOKCHUI-UOHBI,  KAaTHOHBI ~ AMMOHHMS, MAarHus,  KaJbIuf,

ATIOMUHMS, XKene3a (2+) u xkenesa (3+), meau (2+), IMHKA

14

YmMmenue:

14.1

NPEJCTaBISTh PE3yJabTaThl SKCIEpUMEHTa B (opme BBIBOJOB,
JI0OKA3aTeNbCTB, TPaQUKOB U TAOMUIl U BBISBISATH SMITMPUUYECKHE

3aKOHOMCPHOCTH




14.2

YCTaHaBJIMBATb CBsA3HU MCKAY pcajIbHO HﬁﬁJ’[IOI[&GMBIMI/I
XUMHUYCCKHMHA SBJICHUAMU MW IpoHnecCaMu, IIPOUCXOIAJAINIUMMU B

MakKpo- U MUKPOMUPE, OOBACHATh NPUUUHBI MHOTOOOPAa3Hsl BEILIECTB




HEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUU

Kon

IIpoBepsieMblii 3JIEMEHT COAECPKAHUSA

1

HepBOHaanBHBIC XUMHWYECKUC ITOHATHUSA

1.1

UucTteie BemecTBa 1 cMecu. CriocoObl pa3iesieHus cMeceit

1.2

ATOMBI U MOJICKYJIBI. Xumuueckue d31eMeHTbl. CHMBOJBI XUMHYECKHX

3JICMCHTOB. HpOCTLIe H CJIOKHBIC BCIIICCTBA.

1.3

Xumudaeckas CpopMyna. BaneHTHOCTP aTOMOB XHWMHYECKHUX JJIEMEHTOB.

CreneHp OKUCICHUSA

1.4

3aK0H IIOCTOSHCTBA COCTaBa BCIICCTB. OrtHocuTenbHas aTOMHAs Macca.
OTHOCHUTENLHAS MOJICKYJIsIpHad Macca. MaccoBas J0JI1 XHUMHYECKOI'O

9JICMCHTA B COCIMHCHHNHA

1.5

KomnngectBo BemectBa. Monb. MossipHast mMacca. MossipHblii 00BEM Ta30B.

BzanMocBs3b KOJINYCCTBA, MAaCChl U YUCJIa CTPYKTYPHBIX €IUHHUIL BEIICCTBA

1.6

dum3nyeckre U XUMHAYECKUE SBICHUS. XUMHUYECKas pcakuus u eé IIPU3HAKH.

3akoH COXPAHCHUSA MACChl BEIICCTB. XHUMHUYECKHE YpaBHCHUA

Hepnozu/lqecxnﬁ 3dKOH H HepnonnquKaﬂ CHUCTCMa XHMMHUYCCKHX JJICMCHTOB

J.1. MenneneeBa. CTpoeHHE aTOMOB

2.1

IIepnonnueckuit 3akoH. Ilepumonnueckas cucremMa XHMHMUYECKUX 3JIEMEHTOB
.. MenneneeBa. [lepronbl u rpynmnbl. OU3HYECKUI CMBICT MOPSIKOBOTO

HOMEpa, HOMEPOB MEepHOJia U IPYIIIbl JIEMEHTA

2.2

Crpoenne atomoB. CocTtaB aTOMHBIX sifep. M3oTonbl. DnekTponsl. CTpoeHue
UIEKTPOHHBIX 000J04YeK aToMOB TMepBbIX 20 XMMHUYECKHX 3IIEMEHTOB

[Tepuonunueckont cucremsl [I.1. Menaeneena

23

3aKOHOMEPHOCTU B U3MEHEHUU CBOWCTB XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX
MEepUOJOB, Kallus, Kalnblus (paauyca aToMOB, 3JEKTPOOTPULATENbHOCTH,
METAJUIMYECKUX M HEMETAIUIMYECKUX CBOMCTB) M HMX COEAMHEHUH B
COOTBETCTBUHU C TIOJOXKCHHEM »DJIeMEHTOB B llepuommdeckoit cucreme u

CTPOCHUCM HUX ATOMOB

Crpoenue BemiecTBa

3.1

Xumuyeckasi cBs3b. KoBajeHTHas (mosisipHass W HEMOJIApHAs) CBS3b.
DNEeKTPOOTPULIATETLHOCTh ~ XMMHYECKUX  dJeMeHTOB. oHHas  CBs3b.

MerTannuueckas CBSI3b




3.2

Tunsl KpUCTaJUIMYECKHUX PEIIETOK (aToMHasi, HOHHAs, MeTaJlJIM4ecKast),
3aBUCHMOCTb CBOMICTB BEILECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKH M BHUIA

XUMHUYECKON CBA3U

Baxuelime npencraBuTeNM HEOPraHMYECKUX BellecTB. Hemertamibsl u ux

COCIMHCHHMUA. Meramisl 1 BX COCIUHCHMUA

4.1

Knaccudukanuss m HOMEHKIAaTypa HEOPTaHWYECKHUX COCTUHEHUH: OKCHIOB
(coneobpazyromue: OCHOBHBIE, KHUCJIOTHBIE, amM(pOoTepHBIC) u
Hecosieo0pa3yroue; OCHOBaHUM (IIETOYM W HEPACTBOPUMBIE OCHOBAHMS);
KHCIOT (KUCJIOPOACOJAEpKAIINE U OECKUCIOPOIHBIC, OJHOOCHOBHBIE H

MHOT'OOCHOBHBIE); COJIEH (CPETHUX M KUCIIBIX)

4.2

Ou3nYeckue M XHUMHUYECKHME CBOMCTBA TMPOCTHIX BEIIECTB-HEMETAIIOB:

BOJIOPO/Ia, XJIOpa, KUCIOPOJIa, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS

4.3

dusznueckue U XMMHYECKHE CBOMCTBa MMPOCTBIX BCUICCTB-MCTAJIJIOB: JIMTHUA,
HaTpuA, KaJiid, Marovs U KajJblus, aJIIOMUHHA, KCIIC3a. SHGKTpOXI/IMI/I‘ICCKI/Iﬁ

pAx HaprI)KCHI/Iﬁ MCTAJJIOB

4.4

dusnyeckrue U XUMHYECKHE CBOMCTBA BOAOPOIHBIX COCI[I/IHCHI/Iﬁ HEMCTAIJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOAOPOIA, AMMHAKA

4.5

du3nyeckue U XUMHUYECKUE CBOWCTBAa OKCHIOB HemeTauioB: cepbl (IV, VI),
aszota(ll, IV, V), docdopa(lll, V), yraepona(ll, IV), kpemuusa(IV). [lomyuenne

OKCHJO0B HEMETAJIJIOB

4.6

Xumunueckue cBorctBa OkcuaoB: MetaiwioB [A-IIIA rpynn, munaka, meau(Il) u

xenesa(Il, IT). [Tomydyenne okCUI0B METAIIIOB

4.7

XUMHYECKUE CBOWCTBA OCHOBaHWH W aM(pOTEPHBIX THIPOKCUIOB (HA MpUMEpe
TUAPOKCHUIIOB AJIOMUHMS, Kene3a, IuHKa). llomydyeHwe ocHOBaHUU U

aM(}OTEepHBIX THAPOKCHUIOB

4.8

OO0mue XMMUYECKHE CBOMCTBA KUCIIOT: XJIOPOBOJOPOIHOM, CEpOBOAOPOIHOM,
CEpHHUCTOM, cepHOM, a30THOH, (hochopHOM, KpeMHHEBOMH, yroiabHOU. Ocobbie
XUMHUYECKHE CBOMCTBAa KOHIICHTPHUPOBAHHOM CEPHOM W a30THOM KHUCIOT.

HonyquI/Ie KHUCJIOT

4.9

OO6mue xuMUYecKre CBOMCTBa cpenHux coneil. [lomyuenue comneit

4.10

HonyquI/Ie, CO6I/IpaHI/Ie, paciio3HaBaHueC BOAOPOJ4, KHCIOpOJa, aMMHAKa,

YTJICKHCIIOTO Ta3a B JIabopaTopuu

4.11

[Tonyuenne ammuaka, CEpHOI M a30THOM KUCIJIOT B MPOMBINUIEHHOCTH. O01mune

CIIOCOOBI IMMOJIYUCHHA MCTAJIJIOB

4.12

I'emetmueckast CBSI3b MCXKY KJIacCaMM HEOPTraHNUYCCKUX COQ}II/IHGHI/Iﬁ




XUMUYECKUE PEAKIIUU

5.1

Knaccudukanus XuMHYECKUX peakuil Mo pa3TudHbIM IPU3HAKAM: 110 YUCITY U
COCTaBy Yy4YacCTBYIOUIMX B PEAKIMHM BEIIECTB, MO TEIUIOBOMY 3(dexTy, mo

W3MEHEHHIO CTEIICHEH OKHMCICHUS XUMUUECKUX 3JIEMCHTOB

52

TennoBoit >pdexT XUMHYECKOW peakIiuH, TEPMOXMMUYECKHE YpaBHEHUS.

DK30- U SHIOTEpMUYECKUE peakluu. TepMOXUMUYECKUE YpaBHEHHS

53

OXUCINTEIIFHOBOCCTAHOBHUTEIIBHEIC pEaKkuun. OxucIuTelIn 1 BOCCTAHOBUTEIIH.
Hpoueccm OKHCJICHUA n BOCCTAaHOBJICHUA. BHGKTpOHHBIﬁ OanaHc

OKHCIINTEIILHOBOCCTAHOBUTCIILHOM pCaKknuun

54

Teopus NIEKTPOIUTHIECKON qucconuaniui. KaTnoHbl, aHHOHBI. DIEKTPOJIUTHI

" HEOJICKTPOJIUTHI. CunbHBIC U cIa0bie SJICKTPOJINUTHI. CremncHb JAucconranuu

5.5

Peakuuu noHHoro obMeHa. YcinoBus IMPOTCKAHUA peaKHI/Iﬁ HOHHOI'O O6MeHa,

IIOJIHBIE U COKPAIlEHHBIC HOHHBIE YPABHEHUS PEaKIIUM

XHMHMS U OKpyXKarolas cpeaa

6.1

BemecrBa u Marepuansl B IIOBCEJIHEBHOM >KM3HU 4YeIOBEKa. besomacHoe
UCIOJIb30BAHUE BEUIECTB M XMMUYECKHX pEAaKUMi B jga0opaTopuu U OBITY.

HepBa;I MMOMOIIb IMMPU XUMHYCCKUX OKOIraX U OTPABJIICHUAX

6.2

XUMHUECKOE 3arps3HEHUE OKpYKarollell cpelnbl (KUCIOTHBIE JOXK[IH,
3arpsi3HEHUE TOYBBI, BO3JyXa M BOJOEMOB), CIIOCOOBI €0 TPEIOTBpAICHUS
[IpenenvHas momyctumasi koHueHTpanus BemectB (IIJIK). Poxp xumum B
pelIeHUN HKOJOTHYECKUX TMpoljeM. YcuieHue mapHUKOBOTO dddekra,

PaspymeHuec 030HOBOT'O CJI0A

6.3

[Ipumenenue cepsl, a3ota, pocdopa, yriepoaa, KpeMHUS U UX COSIUHEHU B
OBITY, MEAMIIMHE, TPOMBIIUICHHOCTH W CEeIbCKOM xo3siiicTBe. [IpuMenenwme
METaJJIOB M CIJIAaBOB (CTalb, YYTyH, AIOPATIOMUHUN, OpoH3a) B OBITY H
MPOMBINUIEHHOCTH WX coeauHeHuid. [loHsTHE O KOppO3WM METaJIOB,

OCHOBHEBIE CITOCOOBI 3allUTHI UX OT KOPPO3UU

6.4

[IpupoaHble HMCTOYHUKH YTIEBOIOPOAOB (Yrojib, MPUPOAHBIN ra3, HE(Th),

MPOAYKTHI UX MepepaboTku (OEH3MH), UX POJb B OBITY M MPOMBIILIIEHHOCTH

6.5

[lepBoHaYanbHBIC TOHITHS 00 OPraHMYECKUX BEIIECTBAX KAK O COCIMHECHUSIX
yraepona (MeTaH, 9TaH, JTWJICH, AalleTWICH, JSTAaHOJ, TJIMIEPHH, YKCyCHas
kucnora). [loHsTne O OMOJOrMYEeCKM BaXKHBIX BEIIECTBAX: XKHpax, OenKax,

YIJIEBOAAX — M UX POJIK B )KMU3HH YCJIIOBEKA

Pacuérrr:

7.1

110 hopMyIaM XUMHUYECKUX COCTMHECHUN




7.2

Macchl (MaccoBOI) I0IM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3

10 XUMHUYCCKUM YPABHCHUAM




YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

METOANYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET
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