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IMNOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa 1O XMMHHM HAa YpPOBHE OCHOBHOTO 0OIEro 0oOpa3oBaHUS
COCTaBjieHa Ha OCHOBE TpeOOBaHMII K pe3ylbTaTaM OCBOCHHUS OCHOBHOMU
o0pa3oBaTenbHON MPOrpaMMbl OCHOBHOT'O 00I1IET0 00pa30BaHuUsl, MPECTaBIECHHBIX
B ®I'OC OO0, a Ttakxe Ha OcHOBe eaepanbHOl paboyeil mporpamMmbl
BOCIIUTAHUS U C YYETOM KOHIICTIIUU MPENOJaBaHusl y4EOHOTO MpeaMeTa « XUuMHUsH
B 00pa3oBarenbHbIX opranu3anusax Poccuiickoit denepanun.

[Iporpamma mo xumum Aa€T TpPEACTaBICHHE O IIENSIX, OOIIEW cTpareruu
oOy4eHHsi, BOCHUTaHUS W PA3BUTHUS OOYYaIOIIMUXCA CPEACTBAMHU y4eOHOTO
IpeaMeETa, YCTaHABIIMBAET 00s13aTeNbHOE IIPEAMETHOE COJIEp/KaHHUE,
IpPEAYCMATPUBAET pPACHpENEICHUE €ro I0 KiaccaM M CTPYKTYpPUPOBAaHHME IO
pazienaM M TEeMaM MPOrpaMMbl MO XUMHUHU, ONPENENACT KOJWYECTBEHHBIE H
KaueCTBEHHBIE XapaKTepUCTHKU COZIepIKaHUS, PEKOMEHAYEMYIO
MOCJIENOBATENBHOCTh  M3YYEHHUS XHMHU C YYETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBS3€H, JIOTMKM Yy4yeOHOro Impolecca, BO3PACTHBIX
O0COOCHHOCTEH  OOydYarolmuxcs, ONpeAessieT BO3MOXKHOCTH MpeaMera s
peanu3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTEIbHOM
IpOrpaMMbl HA YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs, a Takxke TpeOOBaHMM K
pe3yibTaTaM 00y4YeHUs XUMUU Ha YPOBHE LieJiel U3yUYeHUs MpeIMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-IIO3HABATEIBbHON JEATEIbHOCTH OOYyYarolerocs IO OCBOCHHIO
y4eOHOTr0 CO/IepKaHMUs.

3HaHWE XWMHH CIYXUT OCHOBOM [isi (OPMHPOBAHUS MHUPOBO33PEHUS
oOyyaromierocsi, €ro npejcTaBiIeHUN O MaTepUaTbHOM E€IMHCTBE MHUpPA, BAXKHYIO
poJib UrparoT (OopMUpPYEMbIE XUMHEH NpPEICTaBICHUS O B3aMMOIPEBPAIICHUSIX
SHEPrud U 00 SBOJIOLUMHU BEUIECTB B MPUPOJE, O MYTAX peUIeHUs riao0agbHBIX
npoOJieM yCTOMYHMBOTO PAa3BHTHS UYEIOBEUCCTBA — CBHIPhEBOM, JSHEPIECTHUCCKOM,
MUIIEBOM U 3KOJOTHYECKON O€30MacCHOCTH, TPOOIIEM 3IpaBOOXPAaHEHUSI.

N3ydenune xumuu:

CHOCOOCTBYET  peanu3aludyd  BO3MOXKHOCTEM  JJid  CaMOpa3BUTUA U
(dbopMHUpOBaHUS KYJIBTYPHI JIMYHOCTH, €€ 001I1eH 1 (PyHKITMOHATIEHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (POpPMUpOBAHWE MBINUICHUS W TBOPUYECKUX CIIOCOOHOCTEHN
oOydJaronmxcsi, HaBBIKOB HMX CAMOCTOSITEILHOM  Y4eOHOM  JesTeNbHOCTH,
OKCIIEPUMEHTAJIbHBIX M MCCJIEOBATEIbCKMX YMEHHMM, HEOOXOJMMBIX KaK B
NOBCEAHEBHOM KU3HU, TaK U B TPO(PECCHOHATIBHOMN ESITEIbHOCTH;

3HAKOMUT CO CHEUU(PHUKON HAYYHOTO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3IJIsSI1a HA €UHCTBO MPUPOABI U YEIIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3Tanom B GOpMHUPOBAHUHU €CTECTBEHHO-HAYUYHON IPaMOTHOCTH 00YYaIOIUXCS;



croco0cTByeT (HOPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHHUS K €CTeCTBEHHO-
HAay4YHbIM 3HAHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJIOTHYECKOE
0o0pa3oBaHUE O0yYAIOLTUXCS.

JlanHbie HampaBleHUS B OOYYCHHH XHMHH OOCCIECYMBAIOTCS CHEIU(PUKON
colepkaHusi  y4eOHOTO  mpeaMera, KOTOPBIA  SIBISETCS  MeJarorudeckKu
aJanTHPOBAHHBIM OTPaKEHHEM 0a30BOM HAyKU XMMHUHU Ha ONPEIeTIEHHOM dTare eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO 00I1I€eT0 00pa30BaHUsI OPUEHTUPOBAH Ha
OCBOCHHE OOYYArONIMMUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHSATUNH XWMHUU, OCHOB
HEOPraHMYECKOM XHWMHM W HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSITUN
OPraHUYeCKON XUMHUH.

CtpykTypa coaepkaHus MPOrpamMMbl MO XUMHUU CPOpPMHpPOBaHA HA OCHOBE
CHCTEMHOIO mnojaxona kK €€ m3ydeHuro. CoaepKaHHWE CKIAAbIBACTCS U3 CUCTEMBI
MOHATHN O XUMHUYECKOM JIEMEHTE U BEIIECTBE U CUCTEMbI TOHITHUI O XUMHUYECKON
peakiuu. OO0€ H3TH CHUCTEMBI CTPYKTYPHO OPraHH30BaHbl 10 TPHUHIIUITY
MOCJIEIOBATEILHOTO Pa3BUTUS 3HAHUM HA OCHOBE TEOPETHYECKUX MPEIACTABICHUM
Pa3HOrO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YYEHHUSI O CTPOCHUHU aTOMa U XUMHYECKOU CBA3H;

— TpeACTaBICHUM 00 dICKTPOJUTHYECKON JUCCOLMAIIMU BEIIECTB B
pacTBOpax.

Teopernueckne 3HAHUS PACCMATPUBAKOTCS HA OCHOBE OMIIMPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCJIEIOBATEIHHO OT OJTHOTO
YPOBHS K JPYyrOMYy, BBITIONHSAS (PYHKIMH OOBSICHEHUS W TPOTHO3ZUPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUYECKOrO MPUMEHEHUS] U TOIYy4YECHUS
M3y4aeMBbIX BEILIECTB.

OcBoeHne mporpaMMbl IO XUMHU CHOCOOCTBYET  (hOPMHPOBAHUIO
IIPEJCTABJICHNUS] O XMMUAYECKON COCTABIISAIOLICH HAYYHOM KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOW NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUA K HAy4YHOMY 3HAHUIO W
METOJIaM TO3HAaHUSI B Hayke. M3ydeHHe XUMHM NPOUCXOJUT C MPHUBICUCHUEM
3HAHUM W3 paHee M3YUYEHHBIX Y4YeOHbIX NpeaMeToB: «OKpYKaloMUiA MUPY,
«buonorus. 5—7 knacce» u «Pu3nka. 7 KiIaccy.

[Ipy wu3ydyeHHMH XUMHH TPOUCXOAUT (POPMHUPOBAHUE 3HAHUN OCHOB
XUMUYECKON HAyKW Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOU
NEATEIbHOCTH YEJIOBEKa M KaK OJHOTO W3 KOMIIOHEHTOB MHMPOBOHM KYJBTYPHI.
3amaya y4yeOHOTO MpeaMeTa COCTOMT B (POPMHUPOBAHUU CUCTEMBI XUMHYECKHX
3HAHUN — Ba)KHEHUIIHUX (PaKTOB, IMOHATHH, 3aKOHOB M TCOPETUUSCKHUX IOJIOKCHHM,
JOCTYIHBIX O00OOIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B



OpUOOIIEHUM K HAy4YHbBIM METOJaM T[IO3HAHUS TPU H3YYEHUU BEIIECTB U
XUMUYECKUX peakiui, B GOPMUPOBAHUM U PA3BUTUU MO3HABATENbHBIX YMEHUU U
UX TMPUMEHEHUM B Y4YEOHO-TIO3HABATEIHLHOM M Yy4eOHO-HCCIIENOBATEIHCKON
NEATEeNIbHOCTH, OCBOEHUU TpaBUJl O€30MaCHOrO0 OOpallleHHs C BEIIECTBAMU B
ITOBCEHEBHOM KU3HU.

[Ipu M3yueHun XUMUU Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsl BaXKHOE
3Ha4YCHUE MIPUOOPEI TaKue e, KaK:

— (opMHpoBaHUE WHTEIUJICKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
CcaMOoO0Opa30BaHNIO, COTPYJHUYECTBY, CaMOCTOATEIBHOMY MPUHSITHIO PEUICHUM,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUST Ha CHCTEeMaTH4eCcKoe MpHOOIIEHUE
00yJarommxcsi K CaMOCTOATENIbHOM IO3HABATEIbHOM JESTEIbHOCTH, HAYYHBIM
MeTOoJaM TMO3HaHUsA, (POPMHUPYIOIMIMM MOTHBAIIUIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUU;

— o0ecIieueHUe YCIOBUM, CITOCOOCTBYIOMUX MPHUOOPETEHUIO 00YJIaIOIIUMHUCS
OMbITa Pa3HOOOPA3HON MESITENbHOCTH, MO3HAHUS M CAMOIO3HAHMS, KIHOYEBBIX
HABBIKOB (KIJTFOUEBBIX KOMIICTCHIINI), WMCIOINX YHUBEPCAIbHOE 3HAYCHHE IS
Pa3TUYHBIX BUOB ICATCILHOCTH;

— (dopmupoBanue oOmEeld (QyHKIIMOHATBHOW W  €CTeCTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJIE YMEHUU OOBACHITH U OICHUBATH SIBJICHUS
OKPY’KaIOIIEer0o MHpa, WCIOJIb3ys 3HAHWUS WM OIBIT, MOJYYEHHBIC TPU HU3YYECHUHU
XUMUHU, TPUMEHATh HMX TPH PEIICHHH MpoOjeM B ITOBCETHEBHOW KU3HU U
TPYZIOBOU JIEATEIBHOCTH;

— ¢opMmupoBaHHe y OOydYalOIMXCA T'yMaHUCTHYECKUX OTHOIICHUIA,
MOHUMAaHUSl [EHHOCTH XUMHUYECKHUX 3HAHUM MJi1 BBIPAOOTKH HKOJIOTHYECKU
1eaecoo0pa3Horo TMOBEJAEHUsT B OBITY W TPYJOBOM JAEATEILHOCTH B MEJAX
COXPaHEHHMS CBOETO 370POBbS U OKPYKAIOIIEH MTPUPOJHON CPEJIBL;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCTIMTAHUIO Ha OCHOBE YCBOCHHUS  OOIIEYEIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NpO(uiis M HANpPaBJICHHOCTU AAbHEUIIEro
o0yueHus.

OOmiee 4YMCIO 4YacoB, OTBEIEHHBIX JUISI M3y4YEHUS XUMHHM Ha YpPOBHE
OCHOBHOT0 00111eT0 00pa3zoBanusi, coctasisieT 136 gacos: B 8 kiacce — 68 yacoB (2
yaca B HeJlel0), B 9 kiracce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPXAHME OBYUYEHUA

8 KUIACC

IlepBoHayabHbIE XUMHYECKHE OHATHSA

[Ipeamer xumuu. Posib XUMHUM B KU3HHU YeJlOBEKa. XUMUS B CUCTEME HayK.
Tena wm BemectBa. DU3NYECKUE CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE
BewecTB. [loHsTHE O MeTOoAax MO3HAHMS B XUMHH. UHCTbIE BEIIECTBA U CMECH.
CnocoOslI pazaeneHust cMeceil.

ATOMBI W MOJIEKYJIbl. XHUMHYECKHE BJIeMEHTbl. CHMBOJBI XUMHUYECKUX
anemMeHTOB. [IpocThie U ClI0KHBIE BellecTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BajaeHTHOCT aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TMOCTOSHCTBAa cocTaBa BemecTB. (OTHOcCHUTENbHAas aTOMHas Macca.
OtHocuTenbHas MOJEKyJIsipHas Macca. MaccoBasi J0Jisi XUMUYECKOTO 3JIEMEHTA B
COCIMHEHHUH.

KonuuectBo BemecrBa. Monb. MosnsipHas macca. B3auMocBsi3b KOJIMYECTBA,
Macchl M 4YHMCJIAa CTPYKTYpPHBIX €IUHUI BemlecTBa. Pacuérel mo dopmynam
XUMUYECKUX COECITMHEHU.

Du3NYEeCKUe U XUMHUYECKHUE SIBICHUSI. XUMHUECKas peakius U €€ MpU3HaKH.
3aKOH COXpaHEHHsSI MacChl BEIECTB. XMMUYECKHe ypaBHeHUs. Knaccudbuxarus
XUMUYECKUX peaKkuil (COequHEHNs, Pa3I0KEHUs, 3aMEIlIeHHs], 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOHW MOCYAOM, NMpaBUjaMu padoThl B 1a0OpaTopuu u
npuémMamMu oOpaleHus: ¢ JIabopaTopHbIM 00OpPYAOBaHUEM, U3YUEHUE U OMUCAHUE
¢bu3nuecKuX CBOMCTB 0O0pa3lOB HEOPraHMYECKUX BEIIECTB, HaOIIOJCHUE
¢usnueckux (IJIaBJI€HUE BOCKA, TasHUE JbJA, pPAaCTUpPAHHE caxapa B CTYIIKE,
KUIIEHHE W KOHJACHCALMS BOJAbI) U XMMHYECKUX (FOPEHHUE CBEYH, MPOKATHBAHUE
MEJITHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJa ¢ KUCJIOTOM) SIBIEHUN, HAOII0IEHUE U
OMKCaHUEe TPU3HAKOB MPOTEKAHUS XUMHUYECKHX peakIuil (pasiiokeHue caxapa,
B3aMMOJICUCTBHE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapusi, pa3joKeHHUE THMAPOKCHUIA
menu (I1) mpu HarpeBanuu, B3auMoJIecTBHE kele3a ¢ pacTBopoM conu meau (II),
U3yYeHHE CIOCOOOB pa3/elieHusi CMECeil: C MOMOINbI0 MarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, JUCTHIIIAINSA, XpoMaTorpadusi, MpoBEJCHUE OUYUCTKH TTOBAPEHHON
colv, HaOJIOJEHUE W  ONHUCaHWE  pe3yJbTAaTOB  MPOBEACHMS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpaHEHUsl MacChl, CO3JaHHE MOJEeJeH MOJIEKYI
(ILIapoCTEepPHKHEBBIX).

Ba:kHeililne npeacTaBuTe/ M HEOPraHMYECKHUX BellleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucinopoa — 3jieMeHT M IpoCToe
BemecTBo. Haxoknenue kucimopoma B mpupoie, (U3MUYECKUE M XUMHUYECKHE
cBoricTBa (peakiuu ropeHus). Oxcuabl. Ilpumenenune kuciopoma. CrocoObl



MOJIYYeHHsS] KUCTopoAa B J1abOpaTopuud W TPOMBIINUIEHHOCTH. Kpyrosopor
Kuciopoza B mpupoje. O30H — alIoTponHast MOAU(PUKALIMS KUCIOPOIaA.

TernoBoit 3p(dHEeKT XMMHUYECKOW peakluuud, TEPMOXUMUYECKHE YpaBHEHUS,
9K30- M JHAOTEPMHMYECKHE peaKUuu. TOIUIMBO: yrojb W METaH. 3arps3HEHuE
BO3/lyXa, YCWJICHHE MapHUKOBOTO d(hdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bomopon — »snemeHT M mpoctroe BemiecTBo. HaxokaeHuwe Bogopona B
npupojsie, (¢GU3MYECKHME ¢ XUMHUYECKHWE CBOWCTBA, MPUMEHEHHE, CIOCOObI
nonyyeHus. Kucnorsl u conm.

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

duznyeckue CBOMCTBa BOJbl. Boma Kkak pactBoputesib. PacTBOphI.
HacelllleHHBIE M HEHACBHIIIEHHBIE PAacTBOpPBI. PacTBOPMMOCTh BEILIECTB B BOJE.
MaccoBas [0Jis BEIIECTBA B paCTBOpPE. XUMHUUYECKHE CBOMCTBA BOJbl. OCHOBaHUS.
Posib pacTBOpOB B mpupose M B KHU3HHU 4enoBeka. KpyroBopoT BOAbI B IPUPOJE.
3arps3HeHne NpupoAHbIX BoJ. OXpaHa U OUMCTKA MPUPOJHBIX BOJI.

Kimaccudukanuss Heopranmdeckux coenuHeHuid. Oxcunpbl. Knaccudukamms
OKCUJIOB:  cojieoOpa3yiolue  (OCHOBHBIE, KHUCIOTHbIE, amMQOTepHbIE) U
HecosieoOpazyromue. Homenknarypa okcuaoB. Dusmueckue M XUMUYECKUE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.

OcHoBanusa. Krnaccubukamuss ocHOBaHUUN: MIETOYM HW HEPACTBOPUMBIE
ocHoBaHus. HoMeHnknatypa ocHoBaHMil. DPU3MYECKHE W XUMUYECKHE CBOICTBa
ocHoBaHuu. [lonydyeHrne oCHOBaHUM.

Kucnotsl. Knaccudukanus kucinor. Homenknatypa kucinot. dusnueckue u
XMMHUYECKUE CBOWCTBA KHUCHOT. Psan aktuBHoctu mertamnoB H. H. bekerosa.
[TomyyeHnue KucCnoT.

Comu. Homenknatypa cosneil. @U3nyecKkue U XMMUYECKUE CBOMCTBA COJICH.
[TonydyeHue coiei.

['eHeTnueckas CBsI3b MEXKAY KIACCAMU HEOPTaHMYECKUX COCIUHEHUM.

Xumuueckuit IKCnepumenm:

Ka4eCTBEHHOE OIPEIECIICHUE COEPKaHUs KUCIOPOAa B BO3AYyX€, IOJyYEHHUE,
coOupaHue, pacno3HaBaHME M U3YYEHUE CBOMCTB KHUCJIOpOJAa, HAOI0/IeHNe
B3aUMOJICCTBUSL BEIIECTB C KUCIOPOAOM U YCIOBUS BO3HUKHOBECHHUS W
NpeKpalleHus TopeHus (MoXapa), O3HAKOMJICHHME C O0Opa3lnaMu OKCHUIOB U
OMHCAaHUE WX CBOMCTB, MOJydYeHHE, COOWMpaHUE, pACIO3HABAHWE W H3YUYEHUE
CBOMCTB BOJIOpoja (TOpeHue), B3auMoJeicTBUE Bojopoaa ¢ okcugom meau (1)
(BO3MOXKHO HCIOJIb30BaHUE BUAECOMATEPHUAIIOB), HAONIOJCHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBaHUE OCOOEHHOCTEW pacTBOPEHHUS BELIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBIICHUE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEILIECTBA, B3aMMOJECUCTBUE BOJABI C METAJIaMHU
(HaTpueM ©  KajblMeM) (BO3MOXKHO  HCIIOJIb30BAaHUE  BHJIEOMATEPHANIOB),



UCCIIEJIOBaHHE 00pa3lloB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
HaOJII0IeHNE U3MEHEHMsI OKPAaCKU MHAMKATOPOB B pacTBOpAxX KHUCIOT U LIEJIOYEH,
u3ydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pacTBOpoM cepHON KHUCIOTHI,
KHCJIIOT C METajulaMH, PEaKUWW HEUTPAIHN3ALNH, ITOJIYyYECHHE HEPACTBOPHUMBIX
OCHOBAHHM, BBITECHEHHE OJHOIO METajlla IPYyTMM M3 PacTBOpa COJIM, PEUICHUE
JKCIEPUMEHTAIBHBIX 3a7ad 1o Teme «BakHeumme Kiaccbl HEOPraHUYECKHUX
COCIMHEHU).

Ilepuoanuecknii 3akoH u Ilepuoamueckass cucreMa XHMHYECKHX
jaemenToB JI. U. MengesneeBa. Ctpoenne aTroMoB. XMMHYECKasi CBSI3b.
OKHCINTETbHO-BOCCTAHOBUTEIbLHbIE PEAKIMHU

IlepBple MONBITKM KiIacCU(PUKAIMM XUMHUYECKUX d3JeMeHTOB. [loHsTHEe O
IpyNIax CXOJHBIX 3JEMEHTOB (ILIEJOYHBIE U IIEJTOYHO3EMEJIbHbIE METaLIbl,
raJIoreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpblE 00pa3yroT aM(OTEpHbIE OKCUIBI
Y TUAPOKCUJIBI.

[Iepuonnueckuit 3akoH. Ileproanueckas cucteMa XMUMHYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas W JJIUMHHONEpUOAHAs  (QOpMBI
[Tepuoguueckout cucrembl xumuueckux aneMeHToB [. 1. Menneneea. [lepuoabt
u rpynnbl. OHU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
I'PYIIIBI 3JIEMEHTA.

Crpoenue aromoB. CocraB aTOMHBIX saep. M3oTonsl. DnekTpoHsl. CTtpoeHue
AJIEKTPOHHBIX ~ 000JI0YEK AaTOMOB IMepBbIX 20 XUMHUYECKHX DJIEMEHTOB
[lepnogmueckoin cucremnl [[. 1. MenneneeBa. XapakTepUCTUKA XUMHYECKOIO
3JIEMEHTA I10 ero nojoxeHuro B Ilepuoanueckon cucreme 1. 1. Menaeneesa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IIEPUOAAM.

3nauenue [leproanueckoro 3akona u [leproanveckoil CUCTEMbI XUMHYECKUX
JJIEMEHTOB I pa3BuUTHs Haykh MW npaktuku. . M. MenneneeB — yd€Hblii u
IrPaKIAHUH.

Xumunueckass cBs3b. KoBaneHTHass (HOJSpHAs W HEMOJIApHAsl) CBSA3b.
OIEeKTPOOTPULIATENBHOCTh XUMUYECKHUX MIEMEHTOB. VIOHHAs CBSI3b.

Crenenp  okuciieHMs.  OKHCIHMTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
IIponecchl OKHCIIEHNS M BOCCTAHOBIICHHS. OKHUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:

U3ydyeHrne oOpa3loB BELIECTB METAJUIOB M HEMETAJUIOB, B3aWMOJAEHUCTBUE
TUAPOKCUIA LHMHKA C PACTBOPAMHU KHUCJIOT M UIEJNOYEH, INPOBEICHUE OIBITOB,
WUIIOCTPUPYIOIIMX ~ NPUMEPBI  OKHUCIWUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAaKLUU
(ropeHue, peakliiy pa3ioKEeHHs], COSJUHEHU).

Mesxcnpeomemmunie ceéa3u



Peanu3anus MeXNpeaMETHBIX CBA3E€H NpU M3YYEHUM XUMHHM B 8 Kiacce
OCYIIECTBIISIETCS 4YE€pe3 HCIOJIb30BAHWE Kak OOIMIMX €CTECTBEHHO-HAyYHbIX
NOHATUH, TaK U MOHSITHUH, SIBISIOIIUXCS CUCTEMHBIMH JJI OTACIIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OO01Iue ecTecTBEHHO-HAyUHbIe MOHATHSA: HAyYHBIA (akT, TUIOTE3a, TEOPHUs,
3aKOH, AaHaJIW3, CHUHTE3, KJIacCU(PHUKaLus, MEpUOJUYHOCTh, HaOIIOJCHHE,
AKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, MO/JIENb, SIBJICHHE.

®dusuka: MaTepusi, aToM, OBJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOMNbI, PaJHOAKTUBHOCTb, MOJEKYJa, dJEKTPUUECKUN 3apsill, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3NYECKUE BEINYUHBI, €IUHULIBI
U3MEPEHHUs, KOCMOC, TUIAaHETHI, 3B€3/1bl1, ConHIIe.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, rugpochepa, MHUHEpANbl, TOPHBIE MOPOBI,
I10JIE3HBIE NCKOIIAEMBbIE, TOILUIMBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemiecTBo U XUMHYECKasi peaKIus

Ilepuonnueckunt 3akoH. Ilepuoanueckas cucteMa XMUMAYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB
XUMUYECKUX DJIEMEHTOB IMEPBbIX TPEX MEPUOAOB, KW, KaJIbLMS M HX
COCIMHEHHI B COOTBETCTBHUM C IIOJIOXKEHUEM 3JeMEHTOB B Ilepmonnueckoi
CUCTEME U CTPOECHUEM UX aTOMOB.

Crpoenue BeliecTBa: BUAbl XUMHYECKOW CBS3U. THUIBI KPUCTAILNTMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTAJUIMYECKON PEIIETKH U
BHJla XUMHYECKOU CBS3H.

Krnaccudukanus u HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB. XUMHUYECKHE
CBOMCTBa BEIIECTB, OTHOCAILIMXCS K pa3IU4YHbIM KjaccaM HEOPraHUuYeCKHX
COEIMHEHH, TEHETUYECKasl CBSI3b HEOPraHUYECKHUX BELIECTB.

Krnaccudukanuys XuMIUeCKUX peakifil Mo pa3IuyHbIM MPU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, IO TEIJIOBOMY 3(QeKTy, Mo
U3MEHEHUIO CTETEHEH OKMCIEHUS XMMHUYECKHX 3JIEMEHTOB, 0 00OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U dHIOTEPMHUUECKUE PEAKIUHU, TEPMOXUMUYECKUE
ypaBHEHHUS.

[Tonsitue o ckopoctn xumMuueckon peakiuu. [loHsTHe 00 00paTUMBIX U
HEOOPATUMBIX XUMHUYECKUX peakiusx. [IoHATHE O TOMOreHHBIX U TeTepOTreHHBIX
peakuusx. [lonstue o karanuze. [lonsitue o xumuyeckoM paBHoBecuu. dakTopsl,
BIUSIOIINE HAa CKOPOCTb XHMHYECKOW pPEaKUMH M TMOJOKEHUE XUMHUYECKOTO
pPaBHOBECHSI.

OKHCIAUTENbHO-BOCCTAHOBUTEIbHBIE  pEaKLMH,  JJIEKTPOHHBIA  OanaHc
OKHUCJIMTEIIBHO-BOCCTAHOBUTEIBHOW ~ pEaKIuu. CocraBnenue  ypaBHEHUI



OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMA C  HCHOJb30BAHUEM  METOJIa
AJIEKTPOHHOIO OanaHca.

Teopus ANEKTPONUTUUECKON TUCCOUMUALMU. DIIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
KaTtuonsl, annonsl. MexaHu3M AHCCOLMAIMK BEIIECTB C Pa3IMYHBIMH BUJIAMU
XuMu4eckoi cBsizu. CteneHs aucconuanuu. CHUIbHBIC U CIa0bIe DJIEKTPOJIUTHI.

Peakiiuu nonHoro oomMeHa. Y caoBusi MPOTEKaHUs PEAKIIMA HOHHOTO OOMEHa,
MOJIHBIE M COKpalI€HHbIE HMOHHBIC YypaBHEHHs peakinuil. CBoOMCTBa KHCIOT,
OCHOBAaHMM W COJIeM B CBETE MPEACTABICHUNA 00 AIEKTPOIUTHUYECKON
nucconuannu. KauecTBeHHbIE peakuy Ha MOHBL. [IOHSITHE O TUAPOIIN3E COJIEH.

Xumuueckuii IKcnepumenm:

O03HAKOMJIEHUE C MOJEJSIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — META/VIOB M HeMeTa/uioB (rpadura W anMasa), CIOKHBIX BEIIECTB
(xJopuma HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMUMHUYECKOW peakiuu
OT BO3JICUCTBUSl PA3NHYHBIX (PAKTOPOB, HCCIECAOBAHHUE DJIEKTPOIPOBOTHOCTU
pacTBOpOB BEUIECTB, Mpolecca AUCCOIMALMUA KHUCIOT, WIEJOYeld M  COJIeH
(BO3MOXXKHO  MCIMOJB30BAHME BUJEO MAaTEpPHUAIOB), IMPOBEJACHHE  OIBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  TMPOTEKaHUs  peakiuii HMOHHOro  OoOMeHa
(oOpa3oBanme oOcaaka, BBIICICHUE Tas3a, OOpa30BaHWE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pasioKEeHHs, COSUHEHHUs), PACITIO3HABAHUE HEOPTaHUYECKUX
BCIIECTB C TIOMOIIBIO KAYECTBEHHBIX pEaKIUMid Ha HOHBI, pEIICHUE
AKCIIEPUMEHTAJIbHBIX 33]1a4.

HeMeTaJnibl U X COeIMHEHUS

OO6mrast xapakTepucTuka rajnoreHoB. (OCOOCHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (PU3NUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMHMUYECKHE CBOWCTBA Ha TMpUMEpPE  XJopa
(B3aMO/ICIICTBUE C MeETaJUlaMH, HEMeTajulaMH, IIeJo4yaMu). XJIIOPOBOJOPO/I.
ConsiHast KUCIIOTa, XUMUYECKHE CBOMCTBA, MOJydeHUE, mpuMeHeHue. JleiicTBue
XJIOpa U XJOPOBOJOPOJA Ha OPraHU3M YeloBeKa. BakHelmme XJIOpUAbl U HUX
Hax0XJICHUE B IIPUPOJIE.

Ob6mas xapakrepuctuka 31eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue U (U3MYECKHE CBOICTBA
MIPOCTHIX BEIIECTB — KUCIOPOa U Cephbl. AJUIOTPOITHBIE MOAU(DHUKAIIMN KUCIOPOa
U ceppl. XumMudeckue cBoiicTBa cepbl. CepoBomOpoO, cTpoeHHe, GU3HUECKUE U
XUMHU4Yeckue cBoMCTBa. OKCHABI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
Cepnas kwuciora, (Qusnueckue M XHUMHYECKHE CBOMCTBa (0oOmIuMe Kak
IPEICTaBUTENA Kjacca KHCIOT W crhenupuieckne). XHWMHUYECKHE PEaKIny,
JeXamye B OCHOBE MPOMBIIUICHHOTO CHOCO0a MOMyYEHUS CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KUcIOThl. COMM CEpHON KUCIOTHI, KAUECTBEHHAs pEaKLMs Ha



cynbdar-uon. Haxoxxnenue ceppl u €€ COEAMHEHUN B MPHUPOJAEC. XHUMHUUYECKOE
3arpsi3HEHHE OKPY’XKAIoIIeH cpefbl COCAMHEHUSIMU Cepbl (KUCIOTHBIE IO,
3arpsi3HEHUE BO3/AyXa U BOJOEMOB), CIIOCOOBI €T0 MPEeA0TBPAIICHHUS.

OOmiast xapaktepucTuka 37eMeHTOB VA-rpynmbel. OcoOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENEHU OKHUCICHHs. A30T, PaCHpPOCTPAHEHHE B MPHUPOJIE,
dbusnueckre u XuMHUeckue cBoiicTBa. KpyroBopor azora B npupojie. AMMHUaK, €ro
bu3HYecKre 1 XUMUYCCKHUE CBOMCTBA, MOJydeHHEe ¥ puMeHeHue. Coaum aMMOHUS,
X GU3NYECKUE U XUMUYECKHEe CBOWCTBA, MpUMEHEeHHE. KadecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJy4YeHHE, (U3UYECKUE M XUMUYCCKUE
cBOMCTBa (00mME Kak TMPEACTABUTENsI Kiacca KUCIOT W CcHenuduyeckue).
Hcnonb3oBaHue HUTPATOB M COJIEM aMMOHHUSI B KadyeCTBE MMHEPAJIbHBIX
ynoopenuii. XuMu4ecKkoe 3arpsisHeHrne OKPYKAIOIIeH cpepl COSAMHEHUSIMH a30Ta
(KUCTIOTHBIE JIOXIW, 3arpsi3HEHUE BO3AyXa, MOYBbI W BoAoéMoB). Docdop,
aiutoTpornHeie Momudukaruu pocdopa, puzmyeckne M XUMHUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u dbochopHas kuciaora, GpU3MIECKUe U XUMHUIECKUE CBOMCTBA,
nonyuyenue. McnoabzoBanue GpocdaToB B Ka4eCTBE MUHEPAIbHBIX YI0OPEHUH.

O6mas xapakrtepuctuka 31aemMeHTOB [VA-rpynmnbel. OCOOEHHOCTH CTPOECHUS
aTOMOB,  XapakKTepHble  CTEMEHW  OKUCJICHHS.  YTJIEpOA,  aUIOTPOIHBIC
MOIU(UKAIINKA, PACIPOCTpaHEHUE B TpHpoAe, (u3nUeckue U XUMUYECKUE
cBoiicTBa. AncopOuusa. Kpyrosopot yriaepona B npuponae. OKCUIbI yriiepoaa, ux
bu3nUecKkue W XUMHUYECKHE CBOWMCTBA, JCHCTBHE HAa JKUBBIC OpPraHU3MBI,
NOJyYeHUE W MPUMEHEHHE. DKOJOTHYECKHe MpPOOJIEMbl, CBA3aHHBIE C OKCHUIOM
yraepoga (IV), rumore3a mnoOanbHOro MNOTEIJIEHUS KIMMATa, ITAPHUKOBBIN
addexr. YrompHas Kuciaora v €€ coym, uX (PU3NUecKne U XUMHYECKHUE CBOMCTBA,
noiiyueHue W mnpumeHeHwe. KauecTBeHHas peakuuss Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kKapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEIbCKOM
XO3SMCTBE.

[TepBoHavasIbHBIE TOHATHS 00 OPTaHUYECKHUX BENMIECTBAX KaK O COCIMHECHUSIX
yraepoja (MeTaH, 3TaH, dTUJIEH, alleTHIICH, TAaHOJI, TJIUIEPUH, YKCYyCHAs KUCIIOTA).
[IpupogHble HCTOYHUKH YIJIEBOJOPOAOB (Yrojib, HPUPOAHBIA Tra3, HePTb),
OPOAYKThl UX mepepaboTku (OEH3UH), UX POJb B OBITY M MPOMBILIIEHHOCTH.
[TonsiTHe 0 OMONOTUYECKH BaXKHBIX BEIIECTBAX: JKHUPAX, OCNIKaX, YIJIEBOIaX — U UX
polid B OKH3HM YeNOBeKa. MaTepualibHOe €IMHCTBO OpPTraHWYECKUX W
HEOPTraHUYECKUX COCIMHECHUM.

Kpemuwmii, ero ¢usndeckue W XUMHYCCKHE CBOWCTBA, IIOJIy4YeHUE U
npumenenne. CoenuHeHuss KpeMHHsi B mpupone. OOmue mnpeacraBieHus 00
okcune kpemuusi (IV) u kpemuueBoil kucnore. CHWIMKAThl, UX KCIOJIb30BaHUE B
OBITYy, B TIPOMBIIIUICHHOCTH. BakHeillne CTpOWTENbHbIE MaTepHalbl: KEPAMHKA,



CTEKJIO, LIEMEHT, 0eToH, *keje300eToH. IIpobiembr 6€30macHOr0 MCITOIb30BAHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHHE 00pa3l0B HEOPraHUYECKUX BEIIECTB, CBOMCTB COJSIHOW KHUCIIOTHI,
IIPOBEJICHUE KAYeCTBEHHBIX PEAKIIUN Ha XJIOPUJI-MOHBI U HAOJIIOICHHE MPU3HAKOB
UX TPOTEKAHMsS], OIBITHI, OTpaKalIue (PU3NYECKHUE W XUMHUYECKHE CBOMCTBa
raJjoreHOB M HUX COCIWHEHHH (BO3MOXXHO HCIIOJIb30BaHUE BHUICOMATEPHUAIIOR),
O3HAKOMJIEHHE C O0Opa3naM XJOPUJOB (TajJOT€HHUIOB), O3HAKOMJICHHE C
oOpazmamMu  cepbl M €€  COCOUHEHHSIMU  (BO3MOXHO  HCIIOJIh30BaHUE
BUJIEOMATEPHUATIOB), HAOIIOCHHE TIpoliecca OOyTrIMBaHUs caxapa Ioj JACHCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJOTBl, M3YYEHUE XHUMHYECKUX CBOMICTB
pa30aBIEeHHON CEpHOM KUCIIOTHI, MPOBEICHUE KaueCTBEHHON peakIluu Ha CyJibdar-
MOH U HaONIOJICHHE MpU3HaKa €€ MPOTEKaHMs, O3HAKOMJICHHE C (DU3UYECKUMU
cBoiicTBamMu a3zora, (ochopa W WX coeAMHEHUH (BO3MOXXHO WCIIOIH30BAHUE
BUJIEOMATEPUAIIOB), 00Opa3iaMu a30THBIX U (HOchHOPHBIX yI0OpEeHUH, MogyUdeHue,
coOupaHue, pacrno3HaBaHME€ U HU3Y4YEHUE CBOWCTB amMMHUaKa, IMPOBEJICHUE
KAueCTBEHHBIX pEakIMii Ha MOH aMMOHUS U ¢GochaT-uOH U U3YyUYECHHE MPU3HAKOB
UX IPOTEKAHHUsI, B3AMMOIEUCTBAE KOHIEHTPUPOBAHHON a30THOU KUCIIOTHI C MEBIO
(BO3MOKHO WCIIOJIb30BAHUE BHJIEOMATEPHUAIIOB), H3y4YEeHUE MOJEIIen
KPUCTANIMYECKUX PEIIETOK anmasza, rpadura, ¢yiiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJyYeHUE, COOMpaHue, pacro3HaBaHUE U U3YUYCHUE
CBOWCTB YIJIEKHUCIIOTO Ta3a, MPOBEJCHUE KAaYeCTBEHHBIX pEaKlMil Ha KapOOHAT U
CUJIMKAT-UOHbl U H3yYEHUE TMPU3HAKOB HX MPOTEKAHUS, O3HAKOMJIEHUE C
NPOAYKIMEN CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3SKCIEPUMEHTAIbHBIX
3a71a4 1o TeMe «BakHelIe HeMeTauIbl U UX COeIUHEHUSY.

MeTaJibl U MX COeIMHEHU S

OO6murast xapaKTepUCTUKAa XUMUYECKUX 3JIEMEHTOB — METAJUIIOB HA OCHOBaHUH
ux nosioxkeHus B llepmogmueckor cucreme xumuuyeckux ssemeHtoB [, .
MenpneneeBa u ctpoeHus: aromoB. CTpoeHUE MeTauioB. Meramndeckas CBs3b U
METAJUTMYECKasT ~ KpUCTa/UIMUecKas  pemI€TKa.  DJICKTPOXUMUYECKUN  psll
HanpspDKeHU MeTaioB. OU3NYEcKUe U XUMUYECKHUE CBOMCTBA MeTayioB. OOmue
crocoObl MonydeHus: meTauioB. [IOHSATHE O KOPpO3MHM METAaNIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Kopposud. CraBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHUE B ObITY W MPOMBIIIIICHHOCTH.

[Ilenouynsie MeTambl: noynokeHue B [lepronuueckoil cucTeMe XMMHUYECKUX
snemeHTOB JI. 1. MenpaeneeBa, CTpO€HHME UX aTOMOB, HAaXOXKJICHUE B IPUPOE.
du3nyuecKkre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTtpusi U Kanusi). OKCUIbl U



TUAPOKCUABI HATpus W Kanus. [IpuMeHeHWe WIeNOYHbIX METalIOB M HX
COEIMHEHUM.

IIlenouyHO3eMeENIbHBIE METaJIbl MarHMui M KaJdblMK: TOJOXXCHHUE B
[lepnognueckon cucreme xuMmuueckux sieMmeHToB [[. 1. MenneneeBa, ctpoeHue
VX aTOMOB, HaX0XJeHUE B Ipupoae. PU3nyecKkne 1 XMUMUYECKUE CBOMCTBA MarHus
U Kaiplius. BakHelmme coequHeHHS Kalblus (OKCHUJ, THIAPOKCHI, COJIN).
XKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJIOMUHUN: TIOJI0)KEeHUE B [leproinueckon cucTeMe XMuMHYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHue aTroMma, HaxoKIE€HHE B mpupone. Pusndeckue u
XUMUYECKHUE CBOMCTBA aTtOMHUHMS. AM(POTEpHBIE CBOMCTBA OKCUIA W THIAPOKCHIA
AJTIOMUHMUSL.

Kenezo: nonoxenue B [lepuoguueckoit cucreme XMMUYECKUX 3J€MEHTOB /1.
N. MenneneeBa, CTpOCHHME aToMa, HaXOXKICHHE B mpupone. PuU3NUECKHE H
XHMHYECKHE CBOMCTBA kene3a. OKCuabl, THAPOKCH bl U cou xene3a (1) u xenesa
(IIT), ux cocraB, CBOMCTBA U MOTy4YECHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJICHHE ¢ oO0pa3llaMud METAUIOB U CIUIaBOB, UX (PU3MUECKUMHU
CBOMCTBAaMH, U3YYEHHE  PE3YJbTAaTOB  KOPPO3UH  METALIOB  (BO3MOXHO
UCIIOJIb30BaHUE BHUJECOMATEPHUATIOB), OCOOCHHOCTEN B3aMMOJICUCTBUS OKCHJIA
KaJIBbIIMS W HATpUs C BOJOH (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPHAIIOB),
MCCIIEIOBAaHUE CBOMCTB KECTKOM BOJIbI, IIPOIECCa TOPEHUS Keje3a B KUCIOPOJIe
(BO3BMOXKHO  HCMOJIb30BAHWE  BUJIEOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KAQUECTBEHHBIX PEAKIMi HA WOHBI: MarHus, KajabLHs, ATIOMUHUS, [IUHKA, JKEJe3a
(I1) u xenesza (III), mequ (II), HaGnroAeHNE M OMUCAHUE TIPOIIECCOB OKPAIIUBAHUS
MJJaMEHU MOHAMW HaTpusl, Kalus W Kaublusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIeIOBaHNE aM(POTEPHBIX CBOMCTB TMAPOKCHAA ATFOMUHUS
Y TUJIPOKCHUJA [IMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 M0 TeMe «BaxkHenime
METAJUIBI U KX COCTUHEHUS.

XuMHuS M OKPYKAOLIAA cpeaa

BemectBa m Marepuanbl B MOBCEAHEBHOM >XM3HU 4esoBeKa. be3omnacHoe
UCIIOJIb30BaHUE BEIIECTB U XMMHUUECKUX peakiuil B ObITy. [lepBas momoinpb npu
XUMHUYECKUX 0KOTax U OTPABIICHUSAX.

XHUMUYECKOE 3arps3HEHHE OKpYKarouehd cpeipl (MpeaeiabHasl IO0MyCcTUMast
KOHIIeHTparus BemiecTB, nanee — [1J1K). Poias Xxumuu B penieHun SKOJIOTrMISCKUX
npooieMm.

Xumuueckuii IKCnepumenm:

U3yueHHe oOpaslloB MaTepUasioB (CTEKJIO, CIUIABHI METAJIOB, MOJIMMEPHBIC
MaTepualbl).

Mesicnpeomemnule ceazu



Peanuzanus MeXmpeIMeTHBIX CBs3ed NpU HM3YyYeHUM XUMHM B 9 Kiacce
OCYLIECTBJISIETCS 4Yepe3 HCIOIb30BaHWE KaK OOMIMX ECTECTBEHHO-HAYYHBIX
NOHATUMN, TaK U TIOHATUH, SIBISIFOIIMXCS CUCTEMHBIMU JJISl OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOT'O ITUKJIA.

OO1iue ecTecTBEHHO-HAyuUHbIE MOHATHA: HAY4YHBIH (PakT, TMIIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHUHTE3, KJIacCHU(pUKAIMS, TEePUOAUYHOCTh, HAOIIOICHHE,
OKCIIEPUMEHT, MOJCTUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, IapHUKOBBIN
3 deKT, TEXHOIOTUsI, MaTEPUAITBI.

dusmuka: Martepus, aToM, O3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHI,
U30TOIbI, PAAHMOAKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUN 3apsij, NPOBOJHUKH,
MOJIYIPOBOJHUKH,  JIUAJICKTPUKH, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIEeCTBa, T'a3, paCTBOP, PACTBOPUMOCTh, KPUCTAJUTMYECKAs
pemérka, CruiaBbl, (PU3MUECKHE BEIMYMHBI, CAUHUIBI W3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, MJIaHETHI, 3BE3/1bI, COHIIE.

buonorusi: dortocuntes, npixanwe, Ouocdepa, IKOCHUCTEMA, MHUHEPATHHBIE
yA00pEeHMs, MUKPO3JIEMEHThI, MAKPO3JIEMEHThI, TUTATEIbHbIEC BEIIECTBA.

['eorpadus: armocepa, ruapochepa, MHUHEpanbl, TOPHbIE MOPODI,
MIOJIC3HbIE UCKOIAEMBbI€, TOTIIIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBLIE PE3YJIBTATHBI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHHUS IPOTrpaMMbl OCHOBHOI'O  OOIIETO
00pa3oBaHUs JTOCTUTAIOTCS B XOJ¢ OOy4YeHUs XUMHUHM B €IMHCTBE Yy4eOHOU U
BOCIIUTATEJIbHOM JIEATEIbHOCTH B COOTBETCTBUU C TPATUIIUOHHBIMU POCCUUCKUMU
COIMOKYJIBTYPHBIMU UM JYyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH, TNPUHSITHIMU B
oOlecTBe MpaBWJIaMU M HOPMaMM TIOBEICHHS U CIIOCOOCTBYIOT TMpoIeccaM
CaMOTIO3HAHUS, CAMOPA3BUTHUS U COIIMAIM3AIUN O0YHArOITNXCS.

JIngyHOCTHBIE  pe3yJbTaThl  OTPaXalOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBaThCA  CHCTEMON TO3UTHUBHBIX IIEHHOCTHBIX OpHUEHTAUM W
paclIMpeHue OMbITa AeSITEIbHOCTH Ha €€ OCHOBE, B TOM YUCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIMTAHUA:

LEHHOCTHOT'O OTHOULIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAaydyHOMY HaCJEIuI0, TOHUMAaHUSI 3HAUYCHHUS XUMHUUYECKON HAyKu B >KU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JOCTOBEPHOU HMHQOpmaruenn o
NEPEJOBbIX JOCTUKEHUSIX W OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOW XUMUHU,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPONCTBE MUpa U OOIIECTBA;

2) rpaKIaHCKOr0 BOCIIUTAHUS:

NpEACTaBICHUSI O COLMAIbHBIX HOpPMax M NpaBUIaX MEXKIUYHOCTHBIX
OTHOIIIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHOMCCIIENOBATENbCKOM, TBOPYECKOM W JAPYruxX  BHUAAX
NEeSTENbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOW COBMECTHOW NEATEILHOCTH MpU
BBITIOJTHEHUN Y4Y€OHBIX, TO3HABATEIbHBIX 3aJ]ay, BBIIIOJTHEHUU XUMHYECKHUX
AKCIIEPUMEHTOB, CO3JaHUU YUEOHBIX TPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO
¥ B3aUMOIIOMOINM B TIPOIECC€ OTOW y4eOHOW NEeATeNTbHOCTH, TOTOBHOCTHU
OIICHMBAaTh CBOE TIOBEJECHHUE M TMOCTYINKHM CBOUX TOBAPUILEH C MO3UIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS MOCIEACTBUI OCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHUYECKUE TPEJCTABICHHUS O BEIIECTBE M XUMHUUYECKOW PEaKIINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKU M COCTABISIOLINE
OCHOBY JJI TMOHUMaHHUs CYIIHOCTH HAyYHOW KapTHUHBI MHUpa, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSL MPUPOJIbI, B3aUMOCBS3SIX YEIOBEKA C
MPUPOIHOM CPEJION, O POJIM XUMHUHU B TO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIE MOTHUBBI, HAMPABJICHHBIE HA MOJYYEHHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOJMMBIC IS OOBICHCHHUS HAOJIOJaeMBIX IMPOIIECCOB M SIBIICHHM,
M03HABATENbHON, MH(DOPMAIMOHHOW M YHUTATENbCKOM KYJIbTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEJIbHOM paboOThl C Yy4YeOHBIMH TEKCTaMH, CIPABOYHOMU



JUTEPATYPOr, JIOCTYIMHBIMA TEXHUYECKHUMH CpEJACTBAMU HMH(POPMAIIMOHHBIX
TEXHOJIOTUH;

WHTEpeC K OOYyYEHHI0O M TO3HAHMIO, JHO003HATEIHLHOCTh, TOTOBHOCTH H
CIIOCOOHOCTH K  CaMOOOpa30BaHMIO, TMPOEKTHOM U  HCCIENOBATEIbCKON
NeSTENPHOCTH, K OCO3HAHHOMY BBIOOPY HAMPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaJIbHEUIILIEM;

4) popMupoOBaHNSs KYJIbTYPbI 310POBbS:

OCO3HAHME IIEHHOCTU JKWU3HU, OTBETCTBEHHOI'O OTHOUIIEHUS K CBOEMY
310pPOBbIO, YCTAaHOBKHM Ha 3JI0POBBIM 00pa3 >KU3HHU, OCO3HAHUE TMOCIECACTBUU U
HEMPUATUE BPEIHBIX MPUBBIYECK (YHOTPEOICHHS aTIKOTOMs, HAPKOTUKOB, KypeHHs),
HEOOXOJMMOCTH COOMIOJICHUs] MpaBuid 0€30MacHOCTH TIpu  OOpalieHun ¢
XUMUYECKUMHU BEIIECTBAMH B OBITY U peabHOMN KU3HU;

5) Tpy10BOr0 BOCIMTAHMS:

WHTEPEC K MPAKTHYECKOMY M3yUCeHHIO TTpodeccuii U Tpyia pa3InyHOTO PO/,
YBAXKEHHE K TPYyAy M pe3yjibTaTaM TPYJOBOH NEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHHUS TMPEAMETHBIX 3HAHUW MO XHUMHUH, OCO3HAHHBIM BBHIOOP
WHJIMBUAYaJIbHOU TPACKTOPUU MPOJIOIKEHUsI 00pa30oBaHus ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHenHon npodeccnoHanbHON IeITEIPHOCTH U Pa3BUTHS HEOOXOIUMBIX YMCHHM,
TOTOBHOCTH aJaliTUPOBATHCS B MPO(heCCUOHATBHOU Cpe/Ie;

6) 3K0J10rM4eCKOro BOCIIUTAHMS:

AKOJIOTMYECKU 11€JIECOO00pa3HOe OTHOIIEHHWE K MPUPOJIE KaK HCTOUYHHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYIECTBOBAHUSI, IOHUMAaHUE [IEHHOCTH 3J0POBOrO U
Oe3omacHOro o0Opas3a >KH3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3ruecKoMy M TICUXHMYECKOMY 3/0pPOBbIO, OCO3HAaHUE ILIEHHOCTH COOJIOACHUS
paBuUJ1 0€30MMaCHOTO MOBEICHUSI P pabOTE C BEIIECTBAMU, a TAKKE B CUTYalIUsIX,
YIPOKAOIINX 300POBBIO U KU3HU JIIOAEH;

CIIOCOOHOCTH MPHUMEHATHh 3HAHMSI, MOJy4YaeMble MPU U3YUYECHUH XUMHH, IJIS
pelIeHus 3a/1a4, CBA3AHHBIX C OKPYKAIOIIEH IPUPOJIHON CPENON, sl TOBBILICHUS
YPOBHSI  SKOJOTUYECKOW  KyJIbTYpPhl, OCO3HaHUS TJIOOATBHOIO  XapakTepa
AKOJIOTMYECKUX TPOOJeM U MyTeH MX pPEIICHUs MOCPEACTBOM METOJOB XHUMHH,
AKOJIOTMYECKOI'0 MBIILICHUS, YMEHHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLMAIIBHON ITPAKTHUKE.

METAINIPEIMETHBIE PE3YJIbTATbBI

B cocraBe wmeTanmpeaMeTHBIX PE3yJIbTATOB BBIICISIOT 3HAYUMBIE JUIS
dbopMupoBaHUsS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TMOHATUS (3aKOH, TeOopus,
MPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPHIC
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YYEOHBIX TpEIMeTax W TO3BOJISIIOT Ha
OCHOBE 3HAaHUW U3 ATUX MPEAMETOB (HOPMHUPOBATH MPEICTABICHUE O LIETOCTHOU



HAay4YHOW KapTHHE MHpa, U YHUBEpCaAJIbHbIC YueOHbIE JAeHCTBUs (IT03HABATEIbHBIC,
KOMMYHHUKAaTHBHBIE, PETYJSITUBHBIC), KOTOpbIe oOecreynuBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBJICHUIO Y4EOHOM
JIEATEIILHOCTH.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIEe 1eHCTBUS

Ba3oBble Jioruueckue AeiicTBHA:

YMEHHUSI HCIOJB30BaTh MNPHUEMBI JIOTUUECKOTO MBIIIJICHUSI TPU OCBOCHUH
3HAHUMN: PACKPBIBATH CMBIC] XUMUYECKUX TMOHATUM (BBIACISATHL UX XapaKTEPHBIC
MpPU3HAKH, YCTAaHABIMBATh B3aUMOCBSI3b C JPYTUMU TMOHSTUSIMH), UCHOJIb30BAThH
MOHSATHS JI1 OOBSICHEHUS OTJICIbHBIX (PAKTOB U SIBJIICHHM, BRIOWpPATh OCHOBAHUS U
KpUTEpUU JUIS KIacCHU(PUKAIMU XUMHYECKUX BEIIECTB M XUMHUYECKUX PEaAKIIUH,
yCTaHaBJIMBaTh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HW3Y4YCHUS,
CTPOUTH JIOTUUECKUE PACCYKIEHUS (MHIYKTUBHBIC, JCAYKTUBHBIC, TI0O aHAJIOTHUH),
JIeNIaTh BBIBOJIBI M 3aKJIFOUCHUS

YyMEHHE TPUMEHSATH B IIPOIlECCe IO3HAHWS TOHATHSA (TIpeAMETHBIE |
MeTaInpeIMETHBIC), CAMBOJINYECKHE (3HAKOBBIC) MOJICNIH, UCTIOJIb3yEMbIE B XUMUU,
npeoOpa3oBbIBATH MIUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHbIE TIPEACTaBICHUS —
XUMUYCCKANA 3HAK (CMMBOJ JJEMEHTa), XUMHYecKas ¢opMyna W ypaBHEHHE
XUMHYECKON peakly — MPHU PEIICHUH Y4eOHO-TI0O3HABATEIbHBIX 3aJ1a4, C YIETOM
3TUX MOJEIBHBIX MPEIACTABICHUM BBISIBIATH M XapaKTEPHU30BATh CYILECTBEHHBIE
MPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB M XUMHUUECKUX PEAKIINMH,
BBISIBJISITh ~ OOLME  3aKOHOMEPHOCTH, MPUYMHHO-CJIEJACTBEHHBIE CBSI3U U
MPOTUBOPEUHS B U3yUaEeMbIX MPOIIECCAX U SIBIICHUSIX.

ba3oBble ucciegoBaTe/IbCKHE AeiiCTBUSA:

YMEHHUE MCIIOJb30BaTh IOCTABJICHHBIE BOMPOCHI B KAa4eCTBE MHCTPYMEHTA
MO3HAHUS, a TaKXe B KayeCTBE OCHOBBI MJig (OPMHUPOBAHUS THUIIOTE3BI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

IPUOOPETCHUE OIBITa 110 IUTAHUPOBAHUIO, OPraHU3AIMd W IPOBEIACHUIO
YYCHHYECKMX OKCIIEPUMEHTOB, yMEHHE HaOIoaaTh 3a XOJ0M Ipoliecca,
CaMOCTOSITEJIbHO TPOTHO3UPOBATH €ro pe3yibTar, GopMyJIUpoBaTh 0000IIEHUS U
BBIBO/IBI 110 pe3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABIATh OTUET
0 MpOJIeJIaHHOM padoTe.

Pabora ¢ nundopmanueii:

yMEHHE BBIOMpATh, aHAIM3UPOBATh W HWHTEPIPETUPOBATH HHGPOPMAIHIO
pPa3IMUHBIX BUJIOB U (OPM IPEACTaBICHUS, MOJy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsT  JIUTEpaTypa XHUMHUYECKOTO COJEpKaHUs, CIPaBOYHbIC
nocobusi, pecypcbl MHTepHeTa), KPUTUUECKH OIIEHUBATh MNPOTHUBOPECUMBYIO U
HEJ0CTOBEPHYIO HH(OPMAITHIO;



YMEHHE MPUMEHATh Pa3IndHble METOJbl U 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpPMAIIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX JJis BBIMOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3aJa4 ONPEIEIEHHOTO THIIA, TPUOOPETEHUE ONbITA B
00JaCTH  MCHOJIb30BaHUSI MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYpPOU aKTUBHOT'O HUCIIOJIb30BAHUS PA3IMUHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSTENIbHO BHIOMpaTh ONTUMAJIBHYIO (OpMY MpeCcTaBICHUs HHGOPMAIINH U
WUTIOCTPUPOBATh pEIIaeMble 33Ja4d HECIOKHBIMU CXEMaMH, JuarpammaMu,
apyrumu ¢popmamu rpaduki 1 UX KOMOMHALUSAMY;

YMEHHE WCIOJb30BaTh U AaHAIU3UPOBATh B IIpolecce Y4YeOHOU W
UCCIIEJIOBATEIBCKOM N1€ATEIbHOCTH MHPOPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIMCTBA W TPAHCIOPTa HA COCTOSIHME OKpYKalolehd MNpUpOaHON
Cpenpbl.

KoMMyHHMKAaTHBHBIE YHMBeEpPCAJbHbIe YueOHbIe N1eiiCTBHA:

yMEHHUs 3aJlaBaTh BOIPOCH (B XOJ€ Juanora v (WIH) JIUCKYCCHUHU) TIO
CylecTBy  oOcyxnaemMoll  Tembl, (OpMYyJIHpPOBaTb CBOM  TPEJIOKEHUS
OTHOCHUTEJILHO BBITOJIHEHUS IPETI0KEHHON 3a/1a4u;

YMEHUS  NPEJCTaBIATh  NOJYYEHHbIE  pPe3yJbTaThbl  [O3HABATEIbHOU
NEATENbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTax; JeJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJIHEHHUS] XUMHUYECKOTO SKCIEpUMEHTa (71a00paTOpHOTO OMbITa,
1abopaTopHOI paboTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4E€OHOTO MTPOEKTA);

yMEHUsI y4eOHOIro COTPYJHUYECTBA CO CBEPCTHHKAMU B COBMECTHOM
NO3HABATENIbHOM M MCCIIEIOBATEIbCKOM  ACSATENBHOCTH  MPU  PELIECHUU
BO3HUKAIOIIMX MPOOJIEeM Ha OCHOBE yuéTa OOIIMX WHTEPECOB W COTJIACOBAHUS
no3unuil (00cyxaeHusi, OOMEeH MHEHHSIMH, «MO3TOBbI€ IITYPMBbD», KOOPAUHALUS
COBMECTHBIX JICHCTBUM, OIpEICICHHE KPUTEPUEB II0 OLIEHKE KadyecTBa
BBINIOJIHEHHOM paOOThI U JPYTHE).

PeryisiTuBHBIE YHMBepcaJbHbIe Y4eOHbIe NeHCTBHSA:

YMEHUE CAaMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
NeATeIbHOCTh, BRIOUpaTh Hanbosee d3(PPeKTUBHBIC CIIOCOOBI pelieHUs] YUeOHbIX U
NO3HABATENbHBIX 3aJa4, CaMOCTOSITEIbHO COCTaBJISTh WIM KOPPEKTUPOBATH
NPEIVIOKEHHBIA AJTOPUTM JIEWCTBUM TPHU BBINOJHEHUM 3aJaHUM C Y4YETOM
MOJTyYEHUs] HOBBIX 3HAHUU 00 HM3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEaKIMsIX,
OIICHMBATh COOTBETCTBUE IOJYUYEHHOTO pe3yibTaTa 3asBICHHOW IIeJId, YMEHHUE
UCIOJIb30BaTh M aHAIIM3UPOBATH KOHTEKCTHI, MPEJIaraeMble B YCIIOBUU 3aJIaHUN.

MNPEJMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMETHBIX pe3yJdbTaTOB IO OCBOCHHUIO 005A3aTEIHHOTO
collepKaHUs, YCTAHOBJIEHHOTO MaHHOW (denepasibHOW pabodeil mporpaMMonu,
BBIJICNIAIOT: OCBOCHHBIE OOYYaIOIIMMHUCS Hay4yHbIE€ 3HAHUS, YMEHUS U CIOCOOBI



nercTBul, crnenuduUUecKkue IS IpeAMEeTHOHM o0jacth  «XUMHUS», BHUIBI
NEATEIbHOCTH 10  MOJYYEHUID HOBOIO  3HaHWs, €ro HHTEpIpETalnH,
npeoOpa3oBaHUIO U TPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIIHIX.

K koHiry oOyueHnusi B 8 kiacce npeMeTHbIe pe3ybTaThl HA 0230BOM ypPOBHE

JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

* PacKpbIBaThb CMBICII OCHOBHBIX XHMHYECKHUX MOHSATUW: aTOM, MOJIEKYJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEUIECTBO, CJIOXKHOE BEIECTBO, CMEChH
(oHOpOIHAsT M HEOJAHOPOHAs), BaJIGHTHOCTh, OTHOCUTEbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHash Macca,
MaccoBasi JI0JIsl XUMHUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKUCJICHMS, XMMHUYECKas peakius, Kilaccupukaius peakiui: peakiuu
COCAMHEHUSI, PEaKIUU Pa3JIOKEHUS, PEaKIUU 3aMElIeHUs, peaKuu
0o0MeHa, PK30- ¥ SHJIOTECPMHUCCKHUE PEAKIINH, TEIII0BOU A((EKT peakiinm,
PO aToMa, JJIEKTPOHHBIM CIIOM aroma, aroMHas OpOuTalb, PaaNyC
aTomMa, XMMHYECKasl CBS3b, MOJSPHAA U HEMOJSpPHAs KOBAJICHTHAs CBS3b,
WOHHAs CBs3b, MOH, KATMOH, aHUOH, PACTBOP, MAaccoBas JOJs BEIIECTBa
(mpolieHTHAs! KOHIICHTPAIKs) B pacTBOPE;

* WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKUX TOHSITHUH H
MPUMEHSTH 3TH NOHATHUSA IPU ONMMCAHUY BELIECTB U UX MPEBPALLICHHII;

* HCIOJB30BaTh XHUMHUYECKYIO) CHUMBOJIMKY [UJII COCTaBJieHUS (opMyI
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIUN;

e ONpEACNSITh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEHb  OKWUCIIEHUS  DJJEMEHTOB B  OWHApHBIX  COEJUHEHUSX,
MPUHA/JIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KIAcCy COEAUHEHUM MO
dbopmyiaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJeHTHasT M HOHHAs) B
HEOPTraHUYECKUX COCAMHEHUSX;

e packpeiBath cmbica [lepuogmueckoro 3akona J[. WM. Menneneena:
JEMOHCTPUPOBATh MOHUMAHHE MEPUOANYECKONM 3aBUCUMOCTU CBOICTB
XUMUYECKUX JJIEMEHTOB OT HMX MOJokeHus B Ilepuogmueckoin cucreme,
3aKOHOB COXPAHEHHUS MAacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOTajipo;

e ONWCHIBATh M XapakTepu3oBaTh TabmuuHyio (opmy Ilepuoamaeckoit
CHUCTEMbl XHMHYECKHUX DJJEMEHTOB: pa3auyaTh [OHATHS «TJIaBHas
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpynmna)», maneie u
OOJbIIIE TEPUOJIbI, COOTHOCUTH OOO3HAUEHMS, KOTOPHIE HMEIOTCA B
tabmmmme «llepuoamueckass cucremMa xumuueckux osaementoB . .
MenpeneeBay € UYHUCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij siipa, 00IIee YUCIO IIEKTPOHOB
U paclpeesieHHe X MO0 3JEKTPOHHBIM CII0SIM);

KJIacCU(UIIUPOBATH XUMUUYECKUE DJIEMEHThI, HECOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YKCIly W COCTaBY YYaCTBYIOIIMX B PEAKIIUU
BEIIECTB, M0 TeIUIOBOMY (D deKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIHME XHUMHYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPK/Iasi OMUCAHUE TTPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHHM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTU OT UX Kau€CTBEHHOI'O
COCTaBa, BO3MOYKHOCTU TMPOTEKAHUS XHUMHYECKUX IPEBPAIICHUI B
Pa3IUYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCHUTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYHO MacChl
BEILIECTB, MAaCCOBYIO JOJII0 XUMHYECKOTO JJeMEHTa 1o Qopmylie
COEMHEHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEaKIUU;

NPUMEHSTH OCHOBHBIE OINEpAIllMU MBICIUTEIILHON JEATeIbHOCTH — aHaJIU3
W CUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(uKaiuio,
BBISIBJICHUE TMPUYUHHO-CJIEACTBEHHBIX CBSI3€M — MJI1 U3y4YEHUs CBOICTB
BEIIECTB U XHUMHUYECKHX PEAKLHM, €eCTeCTBEHHO-HAyYHbIE METO/bI
NMO3HAHUA — HAONIOJEHHE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CIEIOBATh  MpaBWJaM  TMOJIb30BAHUS ~ XMMHYECKOM  TOCYAOM U
7a00paTOpHBIM  O0OpYJIOBAaHMEM, a TaKXKe IMpaBWiaM OOpaIlleHHUs C
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIUSIMH IO BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHHUIO M COOUpPAHUIO
razoo0pa3HbIX BEHIECTB (BOJAOPOJAA M KHUCIOPOJa), MNPUTOTOBJICHUIO
pPacTBOPOB C OMPEACTEHHON MAacCOBOM JOJIEM PACTBOPEHHOIO BEIECTBA,
IJIAHUPOBAaTh M MPOBOJUTH  XMUMHUYECKHE  SKCIHEPUMEHTHl MO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOUIBIO WHIUKATOPOB
(;makmyc, dhenondTanenH, METUIOPAHXK U IPYTHUE).

K koHIy 0OydeHus B 9 kj1acce npeIMETHbIE PE3ybTaThl Ha 0a30BOM YPOBHE
JOJHKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:

pPacKpbIBaTh CMBICI OCHOBHBIX XWMHMUYECKHUX NOHATHNA: XWMHUYECKHU
JJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, aHWOH, IIPOCTOE BEILIECTBO,
CJIIOKHOE BEUIECTBO, BAJIECHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTEIICHb
OKHUCJIEHUS, XUMUYECKas peaKlusi, XUMUYECKasl CBA3b, TEIJIOBOU 3(P(PeKT
peakuud, MOJb, MOJSIPHBIA  OOBEM,  pacTBOp,  BJIEKTPOJIMTHI,
HEDJIEKTPOJIUTHL, AJIEKTPOJIMTHUYECKAST IUCCOLMALMUA, PEAKLHUH HOHHOI'O
oOMeHa, KaTaau3arop, XHUMHUYECKOE paBHOBECHE, OOpaTUMble U



HeoOpaTUMBbIE pEaKIMM, OKHUCIHTEIbHO-BOCCTAHOBUTEIIbHBIE PpEaKIINH,
OKHCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHE W  BOCCTAaHOBJICHHUE,
ajutoTponusi, aMm(pOTEpHOCTh, XUMHUYECKasi CBSI3b (KOBaJEHTHAs, MOHHAs,
METAJUTMYECKasi), KpUCTAIUIMYECKAass penIeTka, KOpPpO3Usi METaJlIoB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW peaklUuH, TMpeaeabHO JOMyCThUMas
koHueHtpanusa [1/IK BemiecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TOHATHH U
MPUMEHSITh 3TH TOHSATHUS MPU ONMMCAHUM BEUIECTB U UX MPEBPAILICHUI;
WCIIOJIb30BaTh XUMUYECKYI0O CHUMBOJIMKY JJISS COCTaBJICHHUS (HOPMYT
BEILIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

ONPEAEIIATh BAJICHTHOCTh U CTEIIEHb OKUCIECHUSI XUMUYECKUX 3JIEMEHTOB B
COCAMHEHUSIX PA3JIUYHOTO COCTaBa, IMPUHAIJICKHOCTh BEIIECTB K
onpenen€éHHOMY KJacCy COEIMHEHH 1o (opmysiaM, BUJ XUMHUYECKON
CBsI3U (KOBAJEHTHAs, WOHHAS, METAJUIMYEeCKasl) B HEOPraHUYECKHUX
COCIMHEHMSIX, 3apsij MOHA M0 XUMHUUYECKOU (opmMmyJie, XapakTep Cpelbl B
BOJHBIX PAaCTBOPAX HEOPTraHWYECKUX COCIMHEHUM, THUIl KPUCTAJUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cmbica llepmogmueckoro 3akona [[. M. MeHnneneeBa u
JEMOHCTPUPOBATh €ro IOHHMMAaHHUE: OIKCHIBATh W XapaKTepU30BaTh
Tabmmunyio Gopmy Ilepuoanueckoil cUCTEMbl XMMHUYECKUX SJIEMEHTOB:
paznyuath TMOHSATHS «rjaBHas mnoiarpynmna (A-rpynma)y U «modoyHas
noarpynna (b-rpynmna)», manbsle u OOJbIIME MEPUOIBI, COOTHOCHUTH
0003HaueHUs, KOTOpPHIE WMEIOTCA B TMEPUOIUYECKONW Tabmuie, C
YUCJIOBBIMU  XapaKTEpUCTHKAMH  CTPOCHHUS  aTOMOB  XMUMHUYECKHUX
JIEMEHTOB (COCTaB M 3apsia  sApa, o0OIlee 4YUCIO DIEKTPOHOB U
pacmpenieieHie HMX T0 JJICKTPOHHBIM  CJIOSIM), OOBSICHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COCIMHEHUU B
npejenax MaJlblX MEPUOJIOB U TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HX
aTOMOB;

KJ1acCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHWYECKUE BEIIECTBA,
XUMUYECKUE peakiuu (10 4YMCIy W COCTaBYy YYaCTBYIOIIMX B PEAKIIUU
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO M3MEHEHHUIO CTEIEHEW OKHUCIICHUS
XUMHUYECKUX DJICMEHTOB);

XapaKkTepu3oBaTh (OMUCHIBATh) OOIIME W crenuuueckue XUMHYECKUE
CBOMCTBA TPOCTBHIX U CJOXHBIX BEIIECTB, MOATBEPXKIasl OIKMCAHUE
npuMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIMX
XMMHUYECKUX PEAKIUN;

COCTaBIIATb YPABHEHUS BJEKTPOJIUTUYECKOW JHCCOLMAIMU  KHUCIOT,
HIEJI0YEH U COJIEH, MTOJHBIE U COKPAILIEHHBIE YPABHEHHUS PEAKLIMII HOHHOTO



oOMeHa, ypaBHEHHUs peaKlHii, TOATBEPKIAIINX CYIIECTBOBAaHUE
TeHETHYECKOM CBSI3U MEXKy BEIlIeCTBAMH PA3IMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajaHca dTHX PEaKIIni;
MPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXXHOCTH TPOTEKaHUSI XWMUYECKHX TMPEBpPALIEHUNH B pa3TUYHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO  MacChl
BCIIIECTB, MAaCCOBYIO [IOJIF0 XHMHYECKOTO »JJIeMEeHTa 10 (dopmye
COEIMHEHMSI, MAaCCOBYIO JIOJIO BEIIECTBA B PacTBOPE, MPOBOJIUTH PACUETHI
110 YPaBHEHHUIO XUMUYECKON PeaKIuu;

co0JIr01aTh IpaBuia MOJIL30BaHUS XUMHUYECKOH 110191 (0)71 U
7a0opaToOpHBIM  OOOPYJIOBAHMEM, a TaKXke ImpaBujia oOpalieHust ¢
BCIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMH 110 BBITIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB MO TMOJYYEHUIO H COOUPAHUIO
razoo0pa3HbIX BeIlIeCTB (AMMHAKa U YIJIEKUCIIOTO rasa);

NPOBOJIUTh  PEAKIMH,  IOATBEPKIAIOIINE  KAYCCTBEHHBIM  COCTaB
Pa3TUYHBIX BEIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPHUA-, OPOMHUI-,
uonua-, kapbonat-, ¢ocdar-, CwIMKaT-, Cyiabhar-, THIPOKCUI-HOHBHI,
KaTHUOHbI aMMOHHUS ¥ HMOHBI HM3YUYEHHBIX METAJIOB, MPUCYTCTBYIOLIUE B
BOJHBIX pacTBOpax HEOPTAHMYECKHUX BEIICCTB;

MPUMEHSTh OCHOBHBIC OIEpAIlMX MBICTUTEIIBHON JEATCILHOCTH — aHAIN3
W CHUHTE3, CpaBHEHHE, OOOOIICHWE, CHUCTEMAaTHU3aINIo, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBA3€H — JJIsi W3Y4YEHHUs CBOWCTB BEIIECTB U
XUMHUYECKUX PEAKIUi, €CTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHUS —
HaOJIFOICHUE, M3MEpEeHHe, MOJCIMPOBAHUE, SKCICPUMEHT (peajbHBIM M
MBICJICHHBI ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuecTBo 9acoB DIeKTPOHHBIE
Ne HaumeHnoBanue pa3uesion Kontponsusie | TIpaKTaueckue (undposbie)
/| ¥ TeM NpPorpamMmbl Bceero o0pa3oBaTejibHbIE
padoThI padoTbl
pecypchbl
Pazgea 1. IlepBoHayaibHbIe XMMUYECKUE TOHATHS
Xumus — BakHasi 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubmuoreka [JOK
' PAKTHYECKOI https://m.edsoo.ru/7f41837¢
JIeSTEIIbHOCTH YeJIOBEKa
12 BemectBa 1 xuMnuueckue 15 1 bu6mmoreka [{OK
' peaKkuu https://m.edsoo.ru/7f41837¢
Wroro no paznemy 20
Pa3nes 2. BaskHelimne npeacTaBUTeId HEOPraHUYECKUX BelleCTB
21 Boznyx. Kucnopon. 6 bubnnorexa [JOK
' [TousTHe 06 OKCUaax https://m.edsoo.ru/7f41837¢
29 Bonopoa. ITonstue o g 1 bubnmnoreka [JOK
' KHUCJIOTaX U COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopna. PactBopsl. [lonsitue 5 1 1 bu6mmorexa [JOK
' 00 OCHOBaHUAX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJIACCHI Eub 110K
HOJIMOTEKA
2.4 HEOPraHuYEeCKUX 11 1 1
p . https://m.edsoo.ru/7f41837¢
coeIMHEHU I
Hroro no paszneny 30



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

Pasznen 3. Ilepuoguyeckuii 3axoH u [lepuoauveckas cucrema xumuueckux 3jaemMenToB /. U. MenaeneeBa.

Crtpoenue aToMOB. XuUMHYeCKasi CBA3b. OKUCIUTENIbHO-BOCCTAHOBUTEIbHbIE PeaKIUU

[lepronnueckuii 3aKOH U
IIepnoanueckas cucrema
3.1 XUMHYECKHUX 3JIEMEHTOB JI. 7
N. Menneneesa. Ctpoenue
aToma

bu6nunoreka [JOK
https://m.edsoo.ru/7f41837¢

XUMHUYECKasd CBA3b.

39 OKHUCITUTENbHO- g ) bubmuoreka [JOK
' BOCCTaHOBUTEIIbHBIC https://m.edsoo.ru/7f41837¢
peakiu
bu6mmnoreka [JOK
Hroro no pasaery 15 https://m.edsoo.ru/7f41837¢
bu6 OK
Pe3epBHOE BpeMmst 3 nosmoreka L

https://m.edsoo.ru/7f41837¢
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9 KJIACC

KoanuyecTBO 4acos

JIEeKTPOHHbBIE
Ne HaumeHnoBanue pa3uesion Kontponsuse | TIpakTHueckue (ungposbie)
n/m | ¥ TeM NPorpamMmsbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3nes 1. BemecTBo 1 XMMHYecKHe peaKkuu
[ToBTOpeHwue u yriayoneHue
1.1 3HaHUW OCHOBHBIX Pa3jEeiioB 5 1 bubmorexa HOK
' pasa https://m.edsoo.ru/7f41a636
Kypca 8 Kkiacca
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubnuorexa [JOK
' XUMHYECKUX PeaKIui https://m.edsoo.ru/7f41a636
DIEeKTPONUTHYECKAS
1.3 rcconuanus. XuMUIeCcKue 8 1 1 bubmorexa HOK
' A HHaTHA. https://m.edsoo.ru/7f41a636
peaKIu B pacTBOpax
Hroro no pazneny 17
Paznen 2. HemeTasluibl U MX coeIMHEHMSI
OO0mas xapaKTepucTUKa
2.1 XI/IMI/I‘-ICCKII/)IX 3J1§MeHTOB 4 1 bubmorexa HOK
' https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ['anorenst
OO6mas xapakTepucTuKa
57 XAMHUYECKHX DJIEMCHTOB 6 bubmuoreka [JOK
. VIA-rpynnsl. Cepa u e€ https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO6mas xapakTepucTuka
bu6mmorexa [IOK
2.3 XUMHYECKHUX 3JIEMEHTOB 7 1

VA-rpynmsl. A3ot, hocdop

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



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

U UX COCANHCHUA

OO1m1as xapakTepUCTHKA
XMMHUYECKHX 3JIEMEHTOB

bubmuoreka [JOK

2.4 8
IVA-rpynnsl. Yriepoa u https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTUHECHUS
Hroro no pasaeny 25
Paznen 3. Metasibl M UX COeIMHEHUS
bubmuoreka [JOK
A i 4
3 (Obmpte CRORCTEA MeTaTIOoB https://m.edsoo.ru/7f41a636
39 Baxnelime MeTaibl U X 16 bubmuoreka [JOK
' COEIMHEHUS https://m.edsoo.ru/7f41a2636
Nroro no pazaeny 20
Pa3nes 4. Xumus u okpy:kapomas cpeaa
41 BemectBa u Mmarepuansl B 3 bubnuorexa [JOK
' JKU3HHU YEJI0BEKa https://m.edsoo.ru/7f41a636
Hroro no pazaeny 3
PezepBHOE BpeMmst 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB 68
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IHOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KosmnuecTBo yacos D1eKTPOHHbIE
Ne Hara uupposbIie
Tema ypoka Kontpoasubie | IlpakTuuyeckue
n/n Bcero u3yuyeHusi | oOpa3oBaTesibHbIE
padoThI padoTbl
pecypcsbl
| [Ipenmer xumuu. Posb xumuu B | bubmuorexa [JOK
JKA3HHU JeJIoBeKa. Teia U BemecTsa https://m.edsoo.ru/ff0d210c¢
5 ITonsaTue 0 MeTOIaX MO3HAHUS B ) bubmuoreka [JOK
XUMUU https://m.edsoo.ru/ff0d227¢
[Tpaktrueckas padota Ne 1 «IIpaBuna
3 paboTHI B 1abOpaTOPUH U IPUEMBI 1 bu6muoreka [IOK
oOpaitieHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 Yucteie BemecTBa U cMecu. CriocoObl 1 bubmmoreka [JOK
pasjesieHus: cMecein https://m.edsoo.ru/ff0d26ca
[IpaxTuyeckast padora Ne 2
5 «Paznenenue cmecelt (Ha mpumepe 1 bubmorexa [IOK
8 . PHMEP https://m.edsoo.ru/ff0d28c8
OUYMCTKU MOBAPEHHOM COMM)»
bubnunoreka [JOK
6 A 1
TOMBI H MOJICKY BT https://m.edsoo.ru/ff0d2a6¢
. XUMHUYECKHe FJIEMEHTHI. 3HAKH | bubmuorexa [JOK
(CUMBOJIBI) XUMHUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U cl0KHbBIE BELIECTBA 1 bubmorexa [OK
p = https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 bubmmorexa LHOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aK0H ITOCTOSHCTBA COCTaBa BCIIICCTB.

bu6mmoreka [IOK

10 Xumunueckas Gpopmyna. BaieHTHOCT
(bopmy https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHYECKHX JIEMEHTOB
1 OTHoOcHTENbHAS aTOMHAs Macca. bubmmoreka [JOK
OTHOCUTENBHAS MOJIEKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c¢
12 MaccoBas 10719 XUMHAYECKOTO bubnuoreka [JOK
3JIECMEHTA B COeIMHEHUU https://m.edsoo.ru/ff0d350c
13 KommuecTtBo BemecTtBa. MoJib. bubmuorexa [JOK
Momnsipnas macca https://m.edsoo.ru/ff0d5230
14 ®u3nYecKre U XUMUYECKUE SBICHUS. bubmuorexa [JOK
XuMuyecKas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Hakuy u yciioBUs MPOTEKAHUS bu6muoreka [JOK
XUMHYECKUX PEaKUi https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MacChl BEIIECTB. bubnmoreka [JOK
XUMUYECKUE ypaBHEHUS https://m.edsoo.ru/ff0d3b88
Brrancnenus konuuecTBa, MacChl
17 BEIIIECTBA 10 YPaBHCHUSM bubmorexa HOK
B yp . https://m.edsoo.ru/ff0d5708
XUMUYECKUX PEaKIIUn
Knaccudukanus Xumuaeckux
18 €aKIUil (COeIUHEHUs, PA3I0KEHUS Bubmmorera [IOK
peaiht A s ’ https://m.edsoo.ru/ff0d3f34
3aMeIICHHs, OOMEHa)
M. B. JIoMOHOCOB — yu€HBbIN-
19 sHuukioneauct. O6o0eHNE 1 bubmorexa [OK
H AHCT. Hf https://m.edsoo.ru/ff0d40c4
cHUcTeMaTH3als 3HaHUI
20 KonTponsnas pabora Nel no Teme bu6mmoreka [IOK
«BelecTBa U XUMHUYECKHE PEAKIIHI https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bu6nuoreka [IOK

Bo3ayxa. Kucinopon — aneMeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npoctoe BeuiectBo. O30H

dusznyueckue U XMMHUYECKHE CBOIICTBA

22 KHUCJIOPOJa (peaKIuu OKUCICHUS bubmmorexa LHOK
poa (peart ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 00 oxcugax
CniocoOslI MoTy4eHHs KHCIOpo/ia B
23 71a60paToOpUU U MPOMBIIUIEHHOCTH Bubmrorexa LIOK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoa
TenoBoii 3¢ pexT xumuueckon
24 PEaKIINH, TIOHSATHE O but6mmoreka [{JOK
TEPMOXUMUYECKOM YPABHEHUH, DK30- https://m.edsoo.ru/ff0d4790
Y SHAOTEPMUYECKUX PEAKLUAX
TomumBo (HedTh, yroias U METaH).
25 3a ;{3He1§1/1e(11;03 yxa CHOCOObI ()3r0 buomorexa LIOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
PeOTBPALICHUS
[IpaxTuyeckas padora Ne 3 o reme
26 «ITomydenne u cooupanue buomiorexa LIOK
y p . https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJIa, U3YYCHHE €TO CBOMCTBY
7 Bonxopon — anemMeHT u mpocToe bubnuoreka IIOK
Belectso. Haxoxnenue B mpupoae https://m.edsoo.ru/ff0d4dd0
)3 ®u3nuecKrue 1 XUMHYECKHE CBOMCTBA bubnuoreka [JOK
Bojiopoa. [I[pumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmnorexa [JOK
29 ITo € 0 KHCJIOTax U CO
HUATHE O KHCJOTAx H COIBIX https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TToTy4eHust BOAOPO/Ia B bubnmoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpaxTuyeckas padora Ne 4 o reme
bubnuoreka [JOK
31 «ITomyuyenue u cobupanue BoA0poOa,

W3yYE€HHUE E€r0 CBOMCTB)

https://m.edsoo.ru/ff0d4£42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
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https://m.edsoo.ru/ff0d4f42

MounsipHbiii 00BEM ra3oB. 3aKOH

bubnuorexa [JOK

32 ABoraapo https://m.edsoo.ru/ff0d542¢
Brruncnenus 00bEMa, KOJIMUECTBA
33 BEI[ECTBA ra3a M0 €ro U3BECTHOMY bubmorexa HOK
- https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILLECTBA I 00BEMY
Boruncnenust 00EMOB ra3oB 1o
34 YPAaBHEHUIO pEaKlMi Ha OCHOBE Bubmmorexa [IOK
. . https://m.edsoo.ru/ff0d5708
3aKO0Ha 0OBEMHBIX OTHOIIICHUH Ta30B
15 ®u3nuecKue 1 XUMHYECKHE CBOMCTBA bubnuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
16 CocraB ocHoBanuii. [lonsarue 00 bubmuorexa [JOK
WHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens.
37 HackllieHHbIE Y1 HEHACHIIIICHHBIC bubmuorexa [JOK
pactBOpbl. MaccoBasi J0Jisl BELIECTBa https://m.edsoo.ru/ff0d5b40
B PacTBOpE
[IpakTuueckas padora Ne 5 o reme
13 «IIpuroroBnenue pacTBOpPOB ¢ bu6muoreka [{JOK
onpeAcNEHHON MacCOBOW 10eN https://m.edsoo.ru/ff0dSeba
pacTBOPEHHOTO BEIIECTBA
19 Kontponbnas pabota N2 o teme bubnuorexa [JOK
«Kucnopox. Bonopoa. Boga» https://m.edsoo0.ru/ff0d6342
40 OKcupl: coCcTaB, KiIaccupuKaius, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonmy4yenue u XuMHYECKHUE CBOMCTBA
41 KUCJIOTHBIX, OCHOBHBIX U bubmorexa HOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB
42 OcHoBaHMsI: COCTaB, Ki1accuukarms, bu6nuoreka [IOK



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e

HOMEHKIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyuyeHne u XMMUYECKHE CBOMCTBA bu6bnuoreka IIOK
OCHOBaHMUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: coctas, knaccuduxars, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [lonyuyeHnue u XxuMu4yeckue cBOWCTBa bub6muoreka [IOK
KHUCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIATypa,
46 CHOCOébII) oI q)eHH;I XHMHquKHe Bubmmorexa [IOK
. Y ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
[TpakTuueckas padota Ne 6. Pemienne
47 SKCHEPUMEHTAIBHBIX 33]a4 110 TEME bu6muoreka IIOK
«OCHOBHBIE KJIaCChl HEOPraHUYECKUX https://m.edsoo.ru/00ad9b7c
COCITMHECHUI»
43 ['eneTnueckas CBI3b MEXIY KJIacCaMHu bu6mmoreka [JOK
HEOPraHWYECKUX COCIMHEHUM https://m.edsoo.ru/00ad9a50
49 O06o001IeHre U CUCTEMAaTU3AIIHS bubmuorexa [JOK
3HAHUI https://m.edsoo.ru/00ad9cb2
KontponbHast pabora Ne3 o reme
50 "OCHOBHBIE KJIACCHI HEOPTraHUYECKUX Bubmmorexa [IOK
. p https://m.edsoo.ru/00ad9¢la
COCTMHEHUI
[TepBbie MOMBITKU KJIaCCU(PUKALUU
but6mmoreka [JOK
51 XUMUYECKUX A1eMeHTOB. [loHsATue o
https://m.edsoo.ru/00ad9ffa
IPYIax CXOJHBIX AJIEMEHTOB
[Tepronnueckuii 3aKOH 1
5 [Tepuonnueckas cucrema bubmunoreka [JOK

XAUMUYECKHX dj1eMeHToB 1. 1.
MenneneeBa

https://m.edsoo.ru/00ada52¢



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c

but6mmoreka [IOK

>3 Teprozb, rpymIkl, MOATPY b https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnmoreka [JOK
sanep. N3oTomsl https://m.edsoo.ru/00ada342
CtpoeHue 3IIeKTPOHHBIX 000I0YECK
55 aToMOB 3JieMeHTOB [leproanueckoi bubnnorexa LIOK
https://m.edsoo.ru/00adabbc
cuctemsl J[. 1. Menpaeneesa
XapakTepucTuka XUMHYECKOTO
56 AJIEMEHTA MO €T0 MOJIOKESHHIO B bubmorexa [JOK
[Tepuonnueckont cucreme /1. U. https://m.edsoo.ru/00ada824
MenaeneeBa
3nauenue [lepuoanueckoro 3akoHa
57 JUISl pa3BUTHS HAYKU U NIPAKTUKU. [1. bubnuoreka [IOK
N. MenaeneeB — y4€HbIi, M1€1aror 1 https://m.edsoo.ru/00ada96e
rpaKJIaHUH
PesepBubIil ypok. O6001IEHNE 1
58 CHCTzMaTI/IBZEI/I}I 3HaHI/II;u / bubmorexa [OK
. https://m.edsoo.ru/00adb33c
Bcepoccuiickast mpoBepouHas paboTa
Kontponbhas padota Ne4 o teme
59 «Crpoenne atoMa. XuMHUYECKast bubnuorexa [JOK
cBs3b» / Beepoccuiickas https://m.edsoo.ru/00adb486
npoBepoyHas pabora
60 DIEeKTPOOTPUILIATETLHOCTH aTOMOB bubnmoreka [JOK
XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6nuoreka [JOK
61 Vonsas Xuuieckas cessp https://m.edsoo.ru/00adac34
2 KoBanentnas nosnsipHas XuMmudeckas bubnmoreka [JOK

CBA3b

https://m.edsoo.ru/00adaab8



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8

63 KoBanentnas nenomnspHas | bubnmoreka [JOK
XUMHUYECKAs CBA3b https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
64 Crenexs oxmcierus ! httns://m.edsogru/OOadae28
65 OKHUCIUTETbHO-BOCCTAHOBUTEIIbHBIC 1 bubmmorexa [JOK
peakuun https://m.edsoo.ru/00adb076
bubnuorexa [JOK
66 OKuCIUTEN U BOCCTAHOBUTEIU 1 bt s://m.edsocl)l.ru/OOadb076
PesepBHelit ypok. O6o0mIeHuE U
67 CcHUCTeMaTH3aIlys 3HaHUH 110 TeMe | bubmuorexa [JOK
«Ctpoenne atoMa. XuMHU4YeCKast https://m.edsoo.ru/00ad9cb2
CBSI3b»
68 PesepBHelit ypok. O6o01IeHuEe U ) bu6muoreka [IOK
cucTeMaTu3alus 3HaHu https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

KoaunuecTBO 4acoB

DJIEeKTPOHHbIE
Ne aTa ndpoBbie
Tema ypoka Kontpoabubie | IlpakTuueckue A nupp
n/n Bcero u3ydyeHusi | oOpa3oBaTeJIbHbIEC
padoTsbI padoThI
pecypcbl
[Iepnoanueckuii 3aK0H.
| [lepuonuueckast cucrema | bubmuorexa [IOK
XUMHYECKHX 3ieMeHToB Jl. U. https://m.edsoo.ru/00adb59¢
Meunpeneena
3aKOHOMEPHOCTH B
) M3MECHEHUH CBOICTB | bu6mmorexa [JOK
XUMHUYECKHUX DIJIEMEHTOB https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPUOIOB
Knaccudukanus u
3 HOMEHKIATYDA 1 bu6mmoreka [JOK
M https://m.edsoo.ru/00adb7e2
HEOPTaHUYECKUX BEIIECTB
Buasl xumudeckoil cBsA3U U
4 THUIIBI KPUCTAJUINYSCKUX 1 bubmorexa HOK
. p https://m.edsoo.ru/00adbac6
pemeéToK
KonTtponbnas padora Nel mo
teme «IloBTOpeHue u
5 yrayOieHue 3HaHu| | 1
OCHOBHBIX pa3/esoB Kypca 8
KJaccay
Knaccudukanus xuMuaeckux
6 €aKIUil 0 pa3InUYHBIM 1 bubmorexa LOK
p P https://m.edsoo.ru/00adbcb0
MpU3HaKaM



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0

[TonsaTHe o ckopoctn
XUMHYECKON PEaKIUU.

bub6aunoreka [IOK

! [ToHsITHE O TOMOTEHHBIX U https://m.edsoo.ru/00adbe9a
reTepOTeHHBIX PEaKIUsIX
IlonsiTHE 0 XUMHUYECKOM
paBHOBecuH. DaKkTOpHI,

2 BIIMSIOIINE HA CKOPOCTh bubnuorexa [JOK
XUMHYECKON peakIuu U https://m.edsoo.ru/00adc28¢c
MOJIOKEHUE XUMHUISCKOTO
paBHOBECHS

9 OKHCITUTEITBHO- bub6mmorexa [JOK
BOCCTAaHOBHUTEJIbHBIE PEAKLINU https://m.edsoo.ru/00adcade
Teopus dIEKTPOIIUTUIECKOU

10 nucconnanuu. CUibHBIE U bubmmotera [JOK

https://m.edsoo.ru/00adcd68
cJ1a0ble ANEKTPOJIUTHI

11 HoHHbIE ypaBHEHMS peakui Bubmmorexa LIOK

https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCIIOT
1 OCHOBaHUM B CBETE
12 MpEICTaBICHUI 00 bubmmorexa [IOK

. https://m.edsoo.ru/00add5d8
AJIEKTPOJIUTUYECKON
JIACCOIMAIAN
XUMHYECKHE CBOMCTBA CoIel

13 B CBETE MPECTABICHUN 00 bubnuoreka LIOK
ANEKTPOIUTUYECKOMN https://m.edsoo.ru/00add8b2
JIACCOIMAITAN

14 [TonsiTue o ruaponuse conen bubmmorexa [IOK

https://m.edsoo.ru/00add9d4

15 O6o0mmeHue u bubmuoreka [JOK



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4

cUCTeMaTHu3alus 3HaHUU

https://m.edsoo.ru/00addd12

[IpakTuueckas padora Ne 1.

bubnuoreka [{OK

16 «Pemerme https://m.edsoo.ru/00addbfa
HKCTIEPUMEHTANIbHBIX 3a71a9»
KoHnTtponbhas padora Ne2 mo

17 TeMe «DJIEKTPOIUTHYECKAS bub6nuorexa [IOK
nucconyanusg. XuMHUIECKUE https://m.edsoo.ru/00addecO
pEeaKIMu B pacCTBOPAX»
OO6mras xapakTepucTuka

18 rajoreHoB. XMMHUUECKUE bubmorexa OK

. https://m.edsoo.ru/00addfe2

CBOMCTBA Ha MpUMEpE XJIopa
XmopoBogopoa. ComnsiHast

19 KHCJIOTa, XUMHYECKHE bu6aunoreka [IOK
CBOICTBA, MOJTYYCHHE, https://m.edsoo.ru/00ade104
MpUMEHEHUE
[Ipaktrueckas padota Ne 2 o

20 teme «llomydyenue consHon bubnmorexa [JOK
KHUCIIOTBI, U3yUYEHHE €€ https://m.edsoo.ru/00ade348
CBOMCTB»
Brruucnenust no ypaBHeHUSIM

21 XUMHUYECKHUX PEaKLU, ecliu bubmuorexa LIOK
OJIVH U3 PEAreHTOB JIaH B https://m.edsoo.ru/00ade488
U30BITKE

2 OO01mas xapakTepuCcTHKa bubnunorexa [JOK
anemeHTOB VIA-rpynmsl https://m.edsoo.ru/00ade64a
AnoTponHbie MOI[I/I(bI/IKaI_II/II/.I. Bu6morexa LOK

23 cepsl. HaxoxaeHue cepsl U e€

COEIMHEHUI B IPUPOJIE.

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



https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a

XHWMHUYECKUE CBOMCTBA CEPBI

CepoBomopoi, CTpoeHHeE,

24 ¢u3nuecKkre 1 XUMUYECKHUE Bubmmorexa LIOK
. https://m.edsoo.ru/00ade802
CBOMCTBA
Oxcunpl cepol. CepHas

25 KUCIIOTa, (U3NYECKUE U bub6nuorexa [IOK
XHUMHYECKHUE CBOMCTBA, https://m.edsoo.ru/00adea28
MpUMEHEHNE
XUMHUYECKUE peaKIuu,

JIeXKAIIe B OCHOBE
IPOMBIIIJIEHHOTO CcI10c00a
26 MOJTYYEHUST CEPHOM KUCIOTHI bubmorexa HOK
y P ' https://m.edsoo.ru/00adec8a
XUMHUYECKOE 3arpsI3HEHNE
OKpYXAaIoIIe Cpeabl
COCTMHEHUSIMU CEPBI

7 Berunciienue maccoBoi 101U bubmuorexa [JOK
BBIXOJa MMPOAYKTa peaKknu https://m.edsoo.ru/00adec8a
OO6mas xapakTepucTuKa
37eMeHTOB VA-rpynnsl. A30T,

28 ACIIPOCTPAHEHUE B IPUPOIE bubmorexa LOK
pactipoctp PHPOAC, https://m.edsoo.ru/00adeeca6
buznyecKkue 1 XUMUIECKHE
CBOMCTBA
AmMmuak, ero pusnyeckue u

29 XUMHYECKHE CBOMCTBA bubmmorera [TOK

’ https://m.edsoo.ru/00adf004
MOJTy4YeHue U MPUMEHEHHE
[IpakTuueckas pabora Ne 3 o
bu6mmorexa [JOK
30 teMe «llomyyenune ammuaka,

W3YYEHHUE €ro CBONCTB»

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



https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180

A3oTHas KHCHO0TAa, €€

31 bu3nYecKue 1 XUMHIECKUE bubmmorexa LHOK
. https://m.edsoo.ru/00adf306
CBOIicTBa
Hcnonp3oBanue HUTPATOB U
COJIEH aMMOHHS B KA4ECTBE

1 MUHEPATIBHBIX YI00OPEHHIA. bu6mumorexa [IOK
XUMHUYECKOE 3arpsi3HEHNE https://m.edsoo.ru/00adf518
OKpYXKaroIiei cpeubl
COCTMHEHUSIMU a30Ta
®dochop. Okcun dpocdopa (V)

13 u ¢pocdopHas KUCIoTa, bubmmoreka [IOK
bu3nYecKue 1 XUMHIECKUE https://m.edsoo.ru/00adf68a
CBOIICTBa, MOJIy4EeHHE
Hcnons3oBanue GpochaTo B

14 KayecTBE MUHEPAJIbHbIX bubnuorexa [IOK
yaoOpeHuit. 3arpsi3HeHHE https://m.edsoo.ru/00adfc20
MIPUPOTHON cpenbl pochaTamu
Yraepona, pacnpocTpaHeHUE B

35 Hpnpgz[e, g)mnrr){ec;;{e u bubmmorexa [JOK

. https://m.edsoo.ru/00adfd9¢c
XHUMHUYECKHE CBOMCTBA
Oxcuapl yraepoja, ux
¢u3nuecKkre 1 XUMUYECKHUE
36 CBOICTBA. DKOJOTNYECKUE Bubmmorexa LIOK
https://m.edsoo.ru/00adfebe
poOJIEMBI, CBSI3aHHBIE C
okcuaom yriepoxa (IV)
N bubmuoreka [JOK
37 YTOMBHAA KHCIIOTA 1 €€ COMH https://m.edsoo.ru/00ae006¢
18 [IpaxTuyeckas padora Ne 4 o bubnuoreka LIOK

teme "l[lonyyenue

https://m.edsoo.ru/00ae027¢



https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e

YTJIEKUCIIOro rasa.
KauecTBeHHas peakius Ha
kapOoHaT-uoH"

[TepBoHauanbHBIC TOHATHS 00

bu6mmoreka [JOK

39 OpPraHNYECKUX BEIlECTBAX KaK
P m https://m.edsoo.ru/00ae054¢
0 COCIMHEHUAX yTIepoia
40 K . bu6mmoreka [JOK
€MHHUH U €r0 COETUHEHUSI
P https://m.edsoo.ru/00ae080a
[IpaxkTuueckas padora Ne 5.
Pemmenue
41 bu6mmnorexa [JOK
SKCIIEPUMEHTAIBHBIX 32724 I10
P N https://m.edsoo.ru/00ae0bf2
TeMe «Baxueinine
HEMETAJUIBI U UX COEINHEHU
KonTponbHasg padora Ne3 1o
4 p B Up bu6mmoreka [JOK
TeMe «Baxueiimue
https://m.edsoo.ru/00ae0el8
HEMETAJUIBI U UX COEINHEHUS
OO01mas xapakTepucTHKa
XUMHUYECKHUX DIIEMEHTOB —
MeTaluioB. MeTraumaeckas
43 bu6mmorexa [JOK
CBSI3b U METaIn4YecKas
. https://m.edsoo.ru/00ael103e
KpUCTaJUTHYECKasi peméTKa.
dusnueckue cBONUCTBA
METAJIOB
XHUMHUYECKHE CBOUCTBA
44 METAaJIJIOB. bu6mmorexka [JOK
DIEKTPOXUMUICCKUAN PSITT https://m.edsoo.ru/00ael156
HaIpsHKEHUH METAILIOB
45 OO61mue criocoOb! MOTy4YeHUS bu6mmoreka [JOK

meTautoB. CIutaBel.

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



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

Brruncnenus no ypaBHEHHUSAM
XMMHMYECKHUX PEAKLHH, ECIIH
OJIMH U3 PEareHTOB COACPKUT
IIPUMECU

[TonsTHE 0 KOppO3UNK

bu6mmoreka [JOK

46 METAJIJIOB https://m.edsoo.ru/00ae1278
bubmuoreka [JOK
47 Wenorrsie MeTantEL httos://m.edsoj)_.[ru/Oan14b2
43 OKcuabl U THIPOKCUIBI bubnunoreka [JOK
HATPUS U KAJIUS https://m.edsoo.ru/00ae14b2
49 [IlenouHO3eMeNbHBIE METAILIIBI bu6nuoreka [IOK
— KaJIbIIUUA U MarHui https://m.edsoo.ru/00ael5e8
50 Baxxnelimme coeIuHEHNS bu6mmorexa [JOK
KaJIbLUS https://m.edsoo.ru/00ael5e8
51 O06006meHue u )
cUcTeMaTu3aIus 3HaHU I
5 JKécTKoCTh BOJIBI M CTIIOCOOBI bu6mmoreka [IOK
e€ ycTpaHeHus https://m.edsoo.ru/00ae1886
[IpakTuueckas pabora Ne 6 o
53 TeMme "JKECTKOCTH BOJBI U buGnnorexa [IOK
. " https://m.edsoo.ru/00aclae8
METO/IbI €€ YCTpaHEHHUS
54 AJTOMIEI bu6mmorexa [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBa bubnuorexa [IOK
OKCHJIa ¥ THAPOKCHUAA https://m.edsoo.ru/00aelc64
bubmuoreka [{OK
36 Keneso httos://m.edsoj)_.[ru/Oan1d86
57 OKcuibl, TUIPOKCUIBI U COJIH bubnmorexa [JOK



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86

xenesa (II) u xenesza (11I)

https://m.edsoo.ru/00ae35e6

O06o0061IEHNE U

58 .
cucTeMaTu3anus 3HaHU I
[TpakTuueckas padota Ne 7.
Pemenue
59 SKCHEPUMEHTAIIbHBIX 33124 110 Bubmmorexa [IOK
p . https://m.edsoo.ru/00ac3de8
TeMe «BaxkHeiine MeTamibl 1
WX COCTUHEHUS
Beruucienus no ypaBHeHUSIM
XUMUYECKUX PEAKLUMN, ECIH
OJIMH U3 PEAreHTOB JaH B
60 I/I36BITK61:;/IJ'II/I COLEPIKUT bubnmorexa [IOK
P https://m.edsoo.ru/00ael1750
puMecH. BeranciieHus
MacCOBOM J1I0JIM BBIXOJA
MPOJIyKTa PEaKInu
61 Ob6o061eHne u
cUcTeMaTu3alus 3HaHUI
KonTtponbnas pabora Ne4 mo
62 Teme «BaxkHeilme MeTaibl 1
UX COECIMHEHUS
BemecrBa u matepuainsl B
63 IIOBCEIHEBHOM KU3HU buGmnorexa [IOK
https://m.edsoo.ru/00ae3£50
YyeJloBeKa
64 XUMHUYECKOE 3arpsI3HEHNE bubnunorexa [JOK
OKpYXaroIIEeH Cpeabl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B perieHun bubnuotexa [JOK
9KOJIOTUYECKUX MTPOoOIIeM https://m.edsoo.ru/00ae4270
66 PeseprubIiil ypok. O6001eHIEe bubnuotexa [JOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

U CUCTEMAaTHU3alusd 3HAHUU

https://m.edsoo.ru/00ae0dOa

67 PesepBHrlit ypok. O600mieHme 1 bubnnorexa [JOK
U cUCcTeMaTu3alus 3HaHu! https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O60611eHNE | bubnuorexa [JOK
U CUCTEMAaTH3allis 3HaHUH https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB 68

[10 ITPOI'PAMME
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA

OCHOBHO#

OBPA3OBATEJILHON NPOT'PAMMBI

8 KUIIACC

Kon
NpoBepPsieMOro
pe3yJabTara

IIpoBepsiemble MpeMeTHbIE Pe3yJIbTAThl 0CBOEHHS] OCHOBHOM
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOTO 00111er0 00pa30BaHUs

1

ITo Teme: «IlepBoHaYanbHBIE XUMHYECKHUE TIOHSITHUSD)

1.1

pacKpbIBaTb CMBICII OCHOBHBIX XHUMHUYECKHX TIOHSTHI: aToMm,
MOJIEKYyJIa, XUMHUYECKHUH »JIIEMEHT, IPOCTOE BEIIEeCTBO, CIOKHOE
BEILIIECTBO, CMECh (OJHOPOAHAs W HEOJHOPOJHAs), BaJECHTHOCTD,
OTHOCHUTENIbHAs aTOMHasi M MOJIEKYJsIpHas Macca, KOJIUYECTBO
BEIIECTBA, MOJb, MOJIIpHash Macca, MaccoBas J0JI1 XHMHUYECKOrO
JJIEeMEHTa B COEJAMHEHUHU, MOJISIPHBIM O0BEM, XMMHUECKas peakxiius,
KIacCUpUKANUsS  PEaKIUil:  peakuud  COCOUHCHHS,  PEaKIUU
pa3noXKeHUsl, peaklWd 3aMelIeHHs, peakuuu oOMeHa, 5K30- U
IHAOTEPMHUUYECKUE PEAKIMH, TETUIOBOW 3((EKT peakiuu, pacTBop,

MaccoBas 40JId BEIICCTBA (HpOI_IeHTHaﬂ KOHI_ICHTpaI_II/IH) B paCTBOPC

1.2

HWIUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XHMHYECKHUX MOHATHH H

NPUMCHATH 3TU MOHATHSA MPU OITMCAaHUH BCIICCTB U UX HpeBpameHHﬁ

1.3

UCTOJIb30BaTh XMMUYECKYIO CHMBOJIMKY JJISI COCTaBJICHUS (HOopMyT

BEILIECTB U YPABHEHUI XUMUYECKUX PEAKIUN

1.4

PaCKpbrIBaTh CMBICJI 3aKOHOB COXpPaHCHUMA MacCcChblI BCIICCTB,
IOCTOAHCTBA COCTaBd, ATOMHO-MOJICKYJIIPHOI'O Y4YCHHA, 3dKOHa

ABorazapo

1.5

OIPCACIIATh BaJICHTHOCTD aTOMOB 9JICMCHTOB B 6I/IHapHI)IX

COCIUHCHHUAX

1.6

KJaccuUIUPOBATh XUMHUYECKHE peakiuuu (M0 YHCIy U COCTaBy

YUYaCTBYIOUIMX B PEaKIIH BEUIECTB, M0 TEIIIOBOMY PQEKTY)

1.7

BBIUUCIIATE OTHOCUTCIIBHYIO MOJICKYJIPHYIO W MOJISIDHYHO MacCChI

BCIIECTB




1.8

BBIUHCIISATH MAacCOBYIO JOJI0 XMMHUYECKOIO 3JEMEHTa Mo (popmyse

COEIMHEHMUS,

1.9

BBIYUCIIAITE MACCOBYHO NOJIFO BEIIECTBA B paCTBOPC

1.10

MPUMEHSTh €CTECTBEHHOHAYYHBIE METOJbI TIO3HAHUSI — HAOIIO/ICHUE,
W3MEPEHHE,  MOJCIUPOBAHUE,  OKCHEPUMEHT  (peayibHBIA |

MBICJICHHBIN )

ITo Teme: «BaxkHeilme nmpeacTaBUTENN HEOPTaHUUYECKUX BEIIECTBY»

2.1

pacKpbIiBaTb CMBICII OCHOBHBIX XHMHUYCCKHX MMOHSATHUH: OKCHun,

KHCj10Ta, OCHOBAaHHUC, COJIb

2.2

OMPEACIIATE NPHUHAMJIC)KHOCTL BCIHICCTB K OHpeIleJ'IéHHOMy KJ1accy

COeIMHEHMI 1o popMysiaM

23

KJIaCCU(PUITUPOBATH HEOPTAHMYECKHUE BEIIECTBA

24

XapakTepu3oBaTh (OMUCHIBaTh) OOLIME XMMHUYECKHE CBOWCTBA
BEILECTB Pa3JIMYHBbIX KJIACCOB, MOATBEPKIas OIMCAaHUE IPUMEPAMHU

MOJIEKYJIAPHBIX YPABHEHHI COOTBETCTBYIOIUX XUMUYECKUX PEAKIINI

2.5

IIPOrHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCHUMOCTH OT HX
Ka4€CTBCHHOI'o CoOCTaBa, BO3MOXHOCTH IIPOTCKAHUA XHMUUYCCKHX

HpeBpameHHﬁ B pa3JIMYHBIX YCIIOBUAX

2.6

cJIeJ0BaThb npaBujiam ITI0JIb30BAaHUS XUMHUYECKOUI HOCyI[Oﬁ )41
abopaTOpHBIM O00OpPYAOBAaHHEM, a TAKXKE MpaBHJIaM OOpAIICHHS C
BCHICCTBAMHU B COOTBCTCTBUM C HUHCTPYKHOUAMHU I10 BBIIIOJIHCHUIO
1a00PaTOPHBIX XMUMHUYECKHUX OIBITOB MO MOJYYEHUI0 M COOMpaHUIO
ra3000pa3HbIX BEIIeCTB (BOAOPOAA M KHUCIOPOJAA), MPUTOTOBICHUIO
pacTBOpOB € ONpPEeACTIEHHOM MacCOBOWM JOJIEM PacTBOPEHHOTO
BCIICCTBA, IINIAHUPOBATL U MPOBOAUTL XUMHUYCCKUC SKCIICPUMCHTHI 110
pacro3HaBaHUIO PAaCTBOPOB Iejloueid M KUCIOT C IOMOIIbIO

WH/IUKATOPOB (JIaKMYC, (heHONIPTaICHH, METUIIOPAHXK U APYTHUE)

2.7

IIpOBOIUTD paC‘léTBI 110 YpaBHCHHIO XUMHUYECKOU pcakuuu

Ilo Tteme: «llepmoguueckuit 3akoH u Ilepumomguueckas cucrema
xumudeckux snemeHtoB JI. M. MengeneeBa. CtpoeHue aTOMOB.

Xumudeckas cBsi3b. OKHUCINTEILHO-BOCCTAHOBUTEIILHBIC peaKuum»

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IMOHATHH: AIpO aTOMa,
JNEKTPOHHBIA CJOH aroma, aTroMHas OpOMTalb, pPaIUyC aTroMma,

XUMHUYCCKas CBiA3b, IMOJLIpHAsA W HCIOJIPHAA KOBAJICHTHAsA CBA3b,




QJICKTPOOTPULATCIIBHOCTb, HWOHHAsA CBA3b, HOH, KaTHOH, AaHHWOH,

CTCIICHb OKHCJICHUA

3.2 KJIacCU(PUIIUPOBATH XUMUYECKUE DIIEMEHTHI
OMKCHIBATh M XapaKTepu3oBaTh TabnuuHyro ¢opmy llepuonnyeckoit
CHUCTEMbl XMMHYECKUX DJJIEMEHTOB: pa3HyaTh TMOHATHUS «TrJaBHas
33
noarpynmna (Arpymma)» u  «mobouyHas mnoxarpymnma (brpymma)y,
«MaJble» U «OOJIBIINE)» MEPUOIBI
packpeiBaTh cMbich llepmoamueckoro 3akona J[.M. MeHnneneena:
14 JEMOHCTPHUPOBATh TOHMMAaHUE MEPUOANYECKON 3aBUCUMOCTH CBOWCTB
' XUMHUYECKHUX DJJIEMEHTOB OT WX TNoJokeHus B Ilepuoamueckoit
cucreme
COOTHOCUTh  O0O3HAuYeHUs, KOTOpble HMMEITCS B  Taliuie
«ITepnognueckas cucreMa XUMHYECKUX 3JIEMEHTOB J.1.
3.5 MeHnaeneeBa» € YHUCIOBBIMU XAPAKTEPUCTHKAMU CTPOEHUS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COCTaB W 3apsja sjpa, oOlee dYHCIo
AJIEKTPOHOB U PACIPeIeSICHNUE UX TI0 AJIEKTPOHHBIM CIIOSIM)
16 OTIPENIEIATh  CTENEeHb  OKUCIEHWS  DJIEMEHTOB B OMHApHBIX
' COEIMHEHUSIX
37 OTpEeAeNATh BHUA XHMHYECKOH CBs3UM (KOBaJeHTHAas W HOHHas) B
‘ HEOPraHUYECKUX COCAMHEHUSIX
9 KJIIACC
Kon .
IIpoBepsiemble npeMeTHBIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
NMpPoBePSIEMOro .
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOTIO 00111er0 00pa3oBaHus
pe3yjabTarta

1

Ilo Teme: «BGH_IGCTBO H XUMHNYCCKaA pCaKI A

1.1

pacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKUX TIOHSITHH: pacTBOD,
AJIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, AJIEKTPOIUTUYECKAs JIUCCOLUAIINS,
peaKkIi MOHHOTO OOMEHa, KaTalnu3aTop, XUMHUYECKOE PABHOBECHE,
oOpaTumble u HEoOpaTUMbIe peaxuuuy,
OKHCITUTEITbHOBOCCTAHOBUTEIILHBIC peaKIum, OKHCITUTEITb,
BOCCTAHOBHTENIb, OKHCIIEHHE M BOCCTAaHOBJICHHE, aJUIOTPOIHA,
aMm(pOoTepHOCTh, XUMHUYECKas CBS3b  (KOBaJCHTHas, HOHHAas,

MCTaJIJII/I‘ICCKaSI), KpuCTaJllIn4CCKasa peméTKa, CIlJIaBbl, CKOPOCTb




XUMHYECKON peaKiuu

1.2

HWIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBLIX XHUMHYECKUX MOHATHUA H

MNPUMCHATDH 3TU MMOHATHS IPU OITMCAHUH BCHICCTB U UX npeBpameHHﬁ

1.3

COCTABJIATh YPABHEHUS DJIEKTPOJUTHUECKOW IMCCOLMALUN KHCIIOT,
LIEJI0YEH M COJIEH, IOJHBIE M COKPAIIEHHBIE YPAaBHEHMS pEaKIUil

HOHHOTrO OOMeHa

1.4

pacKpbIBaTb CYIIHOCTb OKHCIIHMTCIbHO-BOCCTAHOBUTCIBHBIX peaKHI/Iﬁ

OoCPCACTBOM COCTABJICHUSA 3JICKTPOHHOTO OanaHca 3TUX peaKLIHﬁ

1.5

IIPOBOJUTH PACYETHI [0 YPABHEHUIO XMMUYECKON pEeaKLuu

Ilo temam: «HemeTamnel U HX CoeaMHEHUS» U «MeTalllbl U HX

COCOAUHCHU A

2.1

XapaKTEepU30BaTh (OMUCKHIBATh) 00IIKE U CTICIIU(UIECKUE XUMUUECKIE
CBOMCTBA TPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPKIasi OMUCAHHE
MpuUMepaMu MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX

XUMHNYCCKHUX peaKHI/Iﬁ

2.2

COCTaBJIAATh YPABHCHUA peaKL{I/Iﬁ, IMOATBCPKAAOIUX CYHICCTBOBAHUC

TeHETHYSCKOM CBA3U MCKAY BCUICCTBAMU PA3JIMIHBIX KJIACCOB

23

IIPOrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHMHA,
BO3MOXHOCTH HNPOTEKAHHUA XHUMHYCCKUX HpeBpaH.[eHPIfI B Pa3JIMYHBIX

YCIOBUAX

24

cJIeJ0BaThb paBujiaM I1I0JIb30BAaHU S XUMHUYECKOU HOC}’I[OfI )41
a00opaTOpHBIM O0OpPYAOBAaHHEM, a TAKXKE IMpPaBHJIaM OOpAIICHHS C
BCHICCTBAMHU B COOTBCTCTBUM C HUHCTPYKHOUAMHU I10 BBIIIOJIHCHUIO
1a00paTOPHBIX XUMHYECKUX OIBITOB IO TMOJYYCHHIO UM COOMpPaHUIO

ra3000pa3HbIX BEIIECTB (aMMHAKa M YTIEKUCIIOrO ra3a)

2.5

NPOBOJUTH PEAKIUH, MOJATBEPXKAAIOUINE KAYeCTBEHHBIH COCTaB
pa3NMYHBIX BEIIECTB: pPACIO3HABATH ONBITHBIM IyTEM XJIOPHU-,
Opomuza, wuonuia, Kapbonar, ¢docdar, cunukar, cyuabdar,
THIIPOKCUIMOHBI, KaTHOHBI aMMOHHS, WOHBI H3yYCHHBIX METAIIJIOB,

NPUCYTCTBYIOIIHUEC B BOAHBIX PACTBOPAX HCOPIraHUYCCKHUX BCIICCTB

ITo Teme: «Xumus u OKpYyzKaroias cpecaa»

3.1

pacKpbIBaTb CMBICI OCHOBHBIX XuMuueckux mnoHaruit: [IJIK

BCIUICCTBA, KOPPO3Hd MCTAJIJIOB

32

INPUMCHATH OCHOBHBIC OIICpaluu MBICITUTEIbHOM ACATCIIBHOCTH —




aHaJIM3 MW CHHTE3, CpaBHEHHE, OOOOIICHHE, CHUCTEeMAaTHU3aIHIO,
BBISIBJICHHE MPUYMHHO-CIEACTBEHHBIX CBS3eM — [UISI M3Y4YCHHS
CBOI\/’ICTB BCIIIECCTB U XHUMHNYCCKHUX peaKHHfI; CCTCCTBGHHOHaquI)Ie
METO/IbI TO3HAaHUS — HaONIOEHUE, W3MEpEHHUe, MOJCIHPOBAHUE,

9KCIIEPUMEHT (PEajJbHbIA U MBICICHHBIN)




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

8 KUIACC

Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPKaHUSA

1

HepBOHa‘laJIBHLIe XUMHUYCCKUC ITOHATHA

1.1

[Ipenver xumun. Ponp XUMHUM B JKU3HH 4YeJOBeKa. XUMHS B CHUCTEME HayK.
Tena u BemecTBa. PuU3MUECKUE CBONCTBA BEIIECTB. ATperaTHOE COCTOSHUE

BCIICCTB

1.2

ITousrue o MCTOAaX MO3HAHUA B XUMHH. Ywucteie BEIICCTBA U CMCCH. Cnioco0n1

pas3aeneHus cMecen

1.3

ATOMBI H MOJICKYIJIBI. Xumuueckue d31eMeHThl. CHMBOJBI  XUMHYECKHX

3JICMCHTOB. HpOCTBIe " CJIOKHBIC BEUICCTBA. ATOMHO-MOJ’ICK}’HHpHOG YUCHUC

1.4

Xumuuaeckasi ¢popmysa. BaJeHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
IHOCTOAHCTBA coCTaBa BCIIICCTB. OTtHOocHUTeNbHAS aTOMHas Mmacca.
OTtHocuTenbHasE MOJIEKYJISIpHasi Macca. MaccoBas 10711 XUMUYECKOTO 3JIeMEHTa

B COCAMHCHNN

1.5

KonnuectBo BemectBa. Monb. MonsipHass Macca. B3auMoCBs3b KOJIMYECTBA,
Macchl M 4YMCIa CTPYKTYPHBIX €IMHHUIl BemiecTBa. Pacu€rbl mo dopmynam

XUMHYECKHUX COCIMHEHUM

1.6

dusnuecKkue U XUMMUYECKUE ABJICHHUSA. XUMUYECKas peakuus U €€ MPU3HAKHU.
3aKOH COXpaHEHHsI MacChl BEIIECTB. XUMHUYeCcKHe ypaBHeHUs. Knaccupukaus

XUMHYECKHUX PeaKIuii (COeTUHEHMS, pa3I0KEHUs, 3aMEIIeHUs, 00MEHA)

1.7

XUMHUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHUYECKOW MOCYI0H, C IPaBUIaMU
pabotel B maboparopum © TpuéMaMu oOpamieHuss ¢ Jab0paTOpHBIM
00OpyIOBaHMEM, HW3yYE€HUE W OIUCaHHe (PUIUYECKUX CBOKMCTB 00pa3IoB
HEOPraHWYECKUX BEIIECTB, HaOmoaeHue (u3nueckux (IUIaBJICHUE BOCKA,
TasHUE JIbJIa, pACTHPAHHUE caxapa B CTYIKE, KUIICHUE M KOHACHCAIMS BOJBI) U
XUMHYECKHX  (TOpeHME  CBEYM, [POKAJIMBAaHWE MEIHOW  IMPOBOJIOKH,
B3aUMOJICHICTBHE Mea C KHCJIOTOW) SIBJICHUH, HAONIOJICHHNE M ONHCAHUE
NPU3HAKOB TMPOTEKAHWS XUMHUYECKUX peaknuid (pa3joxkeHue caxapa,
B3aUMOJICHICTBHE CEpHOW KHCJIOTBI C XJOPHIOM Oapusi, pa3ioKeHUE
ruapokcuaa meau(ll) npu HarpeBaHuM, B3aUMOJICHCTBUE XKeJle3a C PaCTBOPOM

cosm meau(Il), nyuenne cnmocoOoOB pasaeneHus: cMecei (C MOMOIIbI0 MarHNUTa,




(buIbTpOBaHUE, BBIMAPUBAHKE, TUCTUIUIALMS, Xpomarorpadus), MpoBeIcHUE
OUYMCTKU MOBAPEHHOU COJM, HAOMIOICHUE M OMUCAHKE PE3YJIbTATOB MPOBEACHUS
OIbITa, WUIIOCTPUPYIOLIErO 3aKOH COXPAHEHHsI MaccChl, CO3/laHUE MoJienel

MOJIEKYI (IIIapOCTEP>KHEBBIX )

Baxmneiiume IpeaACTaBUTCIM HCOPraHNMUCCKUX BCIICCTB

2.1

Bo3ayx — cmech razos. CocraB Bo3ayxa. Kucimopon — 3ineMeHT W IpocToe
BemiecTBo. HaxoxkneHue kuciopona B MpUpone, GU3NYECKHe U XUMHUECKUE
cBoiicTBa (peakuuu ropenusi). Okcuapl. [Ipumenenune kuciaopoga. CrocoOb
NOJYYEeHUsI KHUCIOpoJa B JIaOOpaTOpUH W MPOMBINUIEHHOCTH. KpyroBopor

kucaoposa B mpupojie. O30H — auioTponHas MoauuKalus KUCIopoia

2.2

TennoBoii 3G HEeKT XUMUIECKON peaKIiK, TEPMOXUMUYECKUE YPABHEHHS, IK30-
1 SHAOTCPMHUUCCKHUEC PCAKIINH. Tonnuso: YToJib U MCTaH. 3anH3HeHI/IC BO3/1yXa,

yCUJICHHE TapHUKOBOTO 3¢ deKTa, pa3pyIieHHe 030HOBOTO CII0sI
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Bomopon — amemeHT M mpoctoe BemiecTBo. HaxoskneHwue Bozopona B HMPHPOIE,
(u3nueckue M XUMUYECKUE CBOWMCTBA, NPHMEHEHHE, CIOCOOBI MONyYEHHSI.

Kucnots! 1 conu

24

MounsipHblii 00BEM ra3oB. Pacy€Tbl N0 XMMUYECKUM ypaBHEHUSM

2.5

®dusnyeckue CBOWMCTBA BOAbl. Boga kak pacTBoputTenb. PacTBOpBI.
HacplieHHble 1 HEHACBILIEHHBIE PAaCTBOPHI. PacCTBOPUMOCTh BELIECTB B BOJE.
MaccoBast n0ns BellecTBa B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponb pacTBOpoB B NpupoJe M B KU3HU uyenoBeka. Kpyrosopor
BOABl B IpuUpoJe. 3arps3HEHHE NpUpPOAHBIX BoA. OxpaHa M OYMCTKA

IMPUPOIHBIX BOI

2.6

Knaccugukamus Heopranmveckux coenuHeHuit. Oxcuapl. Knaccugpukarus
OKCHUJIOB: cojieoOpa3ymoimue (OCHOBHBIE, KHCIOTHBIE, aM(pOTEpHBIC) W
HeconeoOpasyrone. HomeHknarypa okcumoB. Pu3ndeckne M XUMHUECKUE

CBOMCTBA OKCHIOB. [lomyuyenue okcuaoB

2.7

OcnoBanus. Knaccudukanus ocHOBaHMU: MIETOYM M HEPACTBOPUMBIE
ocHoBaHMs. HoMeHkatypa ocHoBaHMN. PU3NYECKUE U XUMUYECKHE CBOWMCTBA

ocHoBaHuil. [loyyenre ocHOBaHUM

2.8

Kucnotel. Knaccudukanus xucnor. Homenkiatypa kucinor. dusmdeckue u
XUMHUYECKHEe CBoMcTBa KHUCHOT. Psan aktuBHOCcTH MeramiaoB H.H. Bbekxerosa.

HOJ'Iy‘{eHI/IC KHUCIIOT

2.9

Comu. Homenknatypa coneil. @u3nueckMe U XUMUYECKHUE CBOMCTBA COJICH.

[Tonyuenue coneit




2.10

I'eneTmyeckas CBA3b MCXKAY Ki1aCCaMU HCOPraHNYCCKUX COGI[I/IHCHI/Iﬁ

2.11

XWMHWYECKUN  DKCIIEPUMEHT: KAayeCTBEHHOE  ONpPENEICHUE  COACpPKAHUA
KHUCTIOpOJia B BO3AYyXe, MOJIyYeHHE, COOMpaHue, pacro3HaBaHUE U H3YUYCHHE
CBOICTB KHCJIOpOJa, HAOMIOJEHNE B3aUMOACHCTBUS BEIIECTB C KUCIOPOIOM U
YCIIOBUSI BOBHUKHOBEHUS M MpEKpallleHus TopeHusl (moxapa), 03HaKOMIICHHUE C
oOpa3liaMu OKCHUJIOB M OIHCAHHE UX CBOMCTB, IMOJIy4YeHUE, COOMpaHue,
pacrno3HaBaHHE U H3Y4YCHHE CBOWCTB BOAOpOJa (TOpEHUE), B3aUMOJCHCTBUE
Bozopoaa ¢ okcuaoMm menu(Il) (Bo3aMOXKHO UCTIOIB30BAHKME BHIEOMATEPUATIOB),
HaOmoeHue 0o0pa3loB BEHIECTB KOJIMYECTBOM | MOJb, UCCIIEOBaHHE
OCOOEHHOCTENl pacTBOPEHHs BELIECTB C PA3JIMYHOW PacCTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMPEAECITEHHON MAaCCOBOM JIOJIEW pAacTBOPEHHOTO
BELIECTBA, B3aUMOJAEWCTBHE BOJbI C MeTallaMd (HaTpUeM M KaJbIHUEM)
(BOBMOXKHO HCMOJIb30BAaHUE BUJCOMATEPHANIOB), OIpeAeIeHHEe pPAacTBOPOB
KUCJIOT M IIEJIOYEeH C IOMOIIBI0 HHJMKATOPOB, HCCIEJOBaHHE O0pa3loB
HEOPraHMYECKHUX BEIIECTB pPA3JIMYHBIX KIJIACCOB, HAOMIOACHHE W3MEHEHUS
OKpPAacKM WHJIUKAaTOpPOB B pacTBOpax KHUCIOT W INEJIOYeH, H3ydeHHE
B3aumozeiicTBus okcuga Meau(Il) ¢ pacTBopom cepHON KHCIOTBI, KUCIOT C
METaJUIAMM, PEAKIUN HEUTpaIU3alliy, I0Jy4YE€HUE HEPACTBOPUMBIX OCHOBAHHM,
BBITECHEHHWE OJIHOIO MeTajula JpYyrMM M3 pacTBopa COJM, peLIeHue
HKCIEPUMEHTAIbHBIX 3a/1ad 1o TeMe «BakHelue kiacchl HEOPTaHUYECKUX

COECIUHEHUN

ITepuonnueckuii 3akoH u [lepronnueckas cucTeMa XUMHUYECKUX 3JIEMEHTOB
.. MenneneeBa. CtpoeHre aToMoB. XUMU4ecKas CBsI3b. OKUCIUTENbHO-

BOCCTAaHOBUTEIIBHBIC pCaKIINN

3.1

[lepBble TOMBITKM KJIaCCU(PHUKAUMU XHUMUYECKUX 31eMeHTOB. IloHsatue o
rpynmnax CXOJHBIX 3JIEMEHTOB (IIE€JIOYHBIE M IIEIOYHO3EMEJbHBIE METAJUIbI,
raJIOTeHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT amdoTepHbIe

OKCUABI U TUAPOKCHUIBI

3.2

[lepuonnueckuii 3akoH. Ilepuoanueckas cucrema XuMuyeckux aemeHTos (.M.
Meneneesa. Kopotkonepuoanas u JUIMHHOTIEPUOHAS bopMbI
Ilepuoauueckot cucrtembl xuMuueckux anemeHtoB J[.M. Menzaeneesa.
Ilepuonbl u rpynnsl. PU3HUECKUMI CMBICI HOPAIKOBOIO HOMEpPA, HOMEPOB

nepruoaa U rpyuribl 3JICMCHTA

3.3

Ctpoenue atoMoB. CoctaB aToMHbIX sanep. M3zotombl. Dnekrponsl. CTpoeHHe

DIIEKTPOHHBIX 000JI0YeK aToMOB TMepBbIX 20 XHUMHYECKHX JIIEMEHTOB




Ilepnonnueckont cucremsl .M. MenneneeBa. XapakTepUCTHKAa XUMUYECKOIO

3JIEMEHTA 10 €ro MonoxeHuro B [lepuoanueckoii cucreme [[.1. Menneneesa
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3aKOHOMEPHOCTH M3MEHEHHsI paauyca aTOMOB XHMHYECKHX DJIEMEHTOB,
METAUINYECKUX MU HEMETAUIMYECKUMX CBOMCTB MO TIpynmaM M MEepUOIaM.
3nauenue [lepuoanueckoro 3akoHa u lleproanyeckoi CUCTEMBI XUMUYECKHUX
AJIEMEHTOB ISl pa3BuUTUA Hayku W npakTuku. .M. MeHneneeB — y4€HbIl U

I'paXadaHHUH

3.5

Xumuyeckass cBa3b. KoBaneHTHas (monsipHass M HEMOJSpHAas) CBA3b.

DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. loHHAas CBSI3b

3.6

Creneup okucieHus. OKHCINTECIFHOBOCCTAHOBUTEIIHHEIC pCaKkuu. Hpoueccm

OKHCJICHHS B BocCcTaHOBICHMUA. OKHUCIUTEIN U BOCCTAHOBUTECIIN

3.7

XUMUYECKUH HKCHEPUMEHT: H3y4YeHHE OO0pa3loB BEIIECTB METALUIOB U
HEMETAJIJIOB, B3aMMOJEWCTBHE TUAPOKCHIA LMHKA C PACTBOPAMM KHUCJIOT H
niesouei, MpoBEACHUE OMbBITOB, WUIIOCTPUPYIOLIUX MPUMEPHl OKUCIUTEIbHO-

BOCCTAaHOBHUTCIIBHBIX pCaKI_II/Iﬁ (FOpCHI/IC, pCaKknuu pa3jioKCHUs, COCIII/IHCHI/ISI)

9 KUIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

BemectBo n xumuueckas peakuus. [lopropenue

1.1

[Tepuonnueckuit 3axoH. Ilepuoauyeckas cuctema XuMu4eckux snemeHTos JI.1.
MenpeneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XUMUYECKUX DJEMEHTOB IMEPBbIX TPEX MEPUOAOB, Kalus, KalbIUsi MU UX
COCMHEHHII B COOTBETCTBUU C IMOJOKEHUEM 3JIeMEHTOB B llepmoamueckoit

CUCTCMC U CTPOCHUCM UX aTOMOB

1.2

CrpoeHune BellecTBa: BHAbl XUMHYECKOM CBsI3U. THIBI KPHUCTAUIMYECKUX
PEmETOK, 3aBUCHMOCTD CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKU
U BUJAa XUMHUYecKol cBs3u. Knaccudukanus u HOMEHKIIaTypa HEOpraHMYeCKUX
BEILIECTB (MEXAyHapoaHas U TpUBHaJIbHas). XMMHUYECKHE CBOMCTBA BEIIECTB,
OTHOCAIIMXCA K  PA3IMYHBIM  KJIACCaM  HEOPraHWYECKUX  COCIMHEHH,

TCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCIICCTB

1.3

Krnaccudukanys XuMu4eckux peakiuii Mo pa3IudHbIM MIpU3HAKaM (110 YHCITy U
COCTaBy YYacTBYIOLIMX B PEAKLIMU BEIIECTB, MO TEIJIOBOMY 3(PQexTy, Mo

N3MCHCHMIO CTCIICHEH OKMCICHUS XHMHYCCKHX 9JICMCHTOB, IIO O6paTI/IMOCTI/I,




M0 y4YacTHIO Karaau3aTopa). OJK30- H  JHAOTEPMUYECKHUE  PEaKIIuH,

TCPMOXUMHNYCCKUC YPABHCHUS. Ilonsatue o CKOpPOCTH XUMHUYECKOH pcaknuuu

1.4

ITonsatue 00 O6paTI/IMbIX u HCO6paTI/IMHX XUMHUYCCKUX PCAKIUAX. ITonstHE O
TOMOTI'CHHBIX U I'€CTCPOrCHHBLIX PCAKIHAX. IlonsiTHE 0 XMMHYECKOM PaBHOBCCHHU.
q)aKTOpLI, BJIMAIOIIHUE Ha CKOPOCTb XUMHUUYECKOM p€akiuun H II0JIOKCHUC

XUMHYCCKOI'O0 paBHOBECHUA

1.5

OKHCIUTENHEHO-BOCCTAHOBUTEIbHBIC peakuuu, AIEKTPOHHBIN Oananc
OKHCJIUTENbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBlieHHE  YpaBHEHUMU
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMA C HUCIOJb30BAHHEM METOJA

QJICKTPOHHOTI'O OanaHca

1.6

Teopust 3IEKTPOJIUTHUECKON JUCCOIUALMM. DIJIEKTPOJHUTHI U HEIJIEKTPOJIMUTHI.
Karnonsl, aHnoHsl. MexaHu3M QUCCOLMAILIMU BEUIECTB C Pa3INYHBIMU BUJIAMHU
xuMuueckoi cBsa3u. Ctenenb quccounanuu. CUiibHbIE U clla0ble SJIEKTPOIUTHI.
Peakium moHHOTO OOMeHa. YCIOBHS NMPOTEKaHMUS PEaKIUid MOHHOTO oOMeHa,
MOJHBIE M COKpalll€HHbIE WOHHBIE ypaBHEHUs peakuuid. CBOWMCTBa KHUCIOT,
OCHOBAaHMH W COJNell B CBeTE NPEACTABICHUH 00 3SICKTPOTUTHYECKOU

nuccounanuu. KauecTBeHHbIE peakiini Ha MOHBI. [loHsATHE O TMAPOIN3E Coeit

1.7

XUMHU4YeCKuit OKCIICPUMCHT. O3HAKOMIJICHHEC C MOJACIAMU KPHCTATINIMYCCKUX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAUIOB U HeMeTalioB (rpadura u
ajMasa), CIIOKHBIX BEIIECTB (XJOpUIa HATpHsl); UCCIEIOBAaHUE 3aBHCHMOCTH
CKOPOCTH XHWMHYECKOW peaklud OT BO3ACUCTBUSA pPa3IMYHBIX (DAKTOPOB;
WCCIICZIOBAaHNE  DJIEKTPOIPOBOJHOCTH  PAaCTBOPOB  BEIIECTB,  IpoIecca
JTUCCOLMAIIMN  KHUCIIOT, IIEeNo4Yei ©  coleil  (BO3MOXKHO HCHOJb30BaHUE
BUJICOMATEPHAIIOB); TMPOBEACHHE ONBITOB, WUIIOCTPUPYIOMIUX MPU3HAKU
MPOTEKaHUs peaKInii MOHHOTO oOMeHa (00pa3oBaHMEe OCajKa, BhIACICHUE ra3a,
oOpa3oBaHHE BOJbl); OMNbBITOB, WUIIOCTPUPYIOLIUX IMPUMEPHI OKHCIUTEIbHO-
BOCCTAaHOBUTEJIBHBIX peaKIMii (TOPEHHE, PEaKIUU PA3JI0KECHUS, COCIUHEHUS);
pacrno3HaBaHHE HEOPTAHWYECKUX BEMICCTB C MMOMOIIBIO0 KaUeCTBEHHBIX peaKIui

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIbHBIX 3a1a4

HemeTannel 1 ux coeMHEHUS

2.1

OOmiast  xapakTepucTuka rajoreHoB. (OCOOEHHOCTM CTpPOEHHsI aTOMOB,
XapakTepHbIe cTerneHu okuciaeHus. CTpoeHne u (pU3nIecKre CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XHMMHUYECKME CBOICTBa Ha IpUMeEpe XJopa
(B3auMozelicTBUE € MeTalylaMi, HEMETaJulaMH{, LiejodaMu). XJIOPOBOAOPOA.

Consanas KHCJI0Ta, XUMHNYCCKHUC CBOﬁCTBa, MMOJIYYCHHUC, IPUMCHCHHC. I[eﬁCTBHe




XJI0pa ¥ XJIOPOBOAOPOJA Ha OpPraHU3M uesOBEeKa. BakHelme XJIOpuabsl U UX

Hax0JICHUE B IPUPOJIE

2.2

Obmas xapaktepuctuka 31neMeHToB VIA-rpymmbel. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHBIE CTeTIeHN oKucieHus. CTpoeHne u pu3myeckue CBOWCTBA
MPOCTBIX BEHIECTB — KHUCIOPOAA M CEphl. AJUIOTPOMHBIE MOAU(PHUKAIIUU
KHCJIOpOJIa U cepbl. XUMHUYECKUE CBOMCTBa cepbl. CepoBOAOPOA, CTPOCHHE,
¢buznueckue M XUMHUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK IMPEICTaBUTEIH
KHCJIOTHBIX OKCHIOOB. CepHasl KHCJIOTa, (1)I/I3I/IIICCKI/IG 1 XAMHYECKHE CBOICTBa
(obmume Kak mMpeAcTaBUTENS Kiacca KHCIOT U creruduieckue). XuMHUUEeCKHe
peakuuu, JeXalue B OCHOBE IPOMBILUIEHHOTO crnoco0a MOJIy4YeHHs] CepHOMU
kucioThl. [Ipumenenue. Conu cepHOMl KHCIIOThI, KAUECTBEHHAs pPEAKUUs Ha
cynb(ar-uoH. HaxoxaeHue cepel U €€ COCIMHEHUH B MPUPOJE. XUMUICCKOE
3arpsi3HEHUE OKPYIKAIOUIeH Cpellbl COeIMHEHUSIMU Cepbl (KUCIOTHBIE TOXK[IH,

3arpsi3HEHUE BO3/yXa U BOAOEMOB), CIIOCOOBI €0 MPEI0TBPAIICHHS
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OOmast xapaktepucTuka 371eMeHTOB VA-rpynnbsl. OCOOCHHOCTH CTpPOCHHUS
aTOMOB, XapaKTEPHBIE CTEIIEHN OKUCIICHUA. A30T, paCIIpOCTPaHEHUE B IIPUPO/IE,
¢usnveckue U XuMu4eckue cBoicTBa. KpyroBopor asora B npupozae. AMMHUAK,
ero ¢u3uM4eckue W XMMUYECKHE CBOICTBa, mojydyeHue u npumeHenue. Conu
aMMOHUS, HX (u3MyecKkue ¥ XMMHUYECKHE CBOICTBA, IpPHMEHEHHE.
KauecTBeHHas peakuus Ha MOHBI aMMOHHUA. A30THasl KUCIIOTA, €€ MOJyYeHHE,
¢usnyeckue W XMMHYECKHE CBOicTBa (0OIIMe Kak IpeaCcTaBUTENs Kiacca
KHUCJIOT U cnenuduueckue). Mcrnonp3oBaHue HUTPATOB U COJIEH aMMOHMS B
KayecTBe MHHEPAJIbHBIX yJI0OpeHui. XUMHUYECKOe 3arpsi3HEHHE OKpY’Karolien
cpelbl COETMHEHNUAMH a30Ta (KUCIOTHBIE TOKIM, 3arpsI3HEHUE BO3lyXa, IIOYBBI

1 BOJIOEMOB)
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®ocdop, amtorponHsle Mogudukanuu docdopa, puzndeckrne U XUMUYECKHE
ceorictBa. Oxcun dochopa(V) u docdopHas kucnora, Qundeckue u
XMMUYECKHE CBOWCTBa, mosydeHue. Vcmonp3oBanue ¢ochaToB B KayecTBe

MUHEPAJIBHBIX YI00peHH

2.5

Obmas xapaktepuctuka 3yeMeHToB [VA-rpymmbel. OcoOe€HHOCTH CTpOEHHUS
aTOMOB, XapaKTEepHbIE CTEMEHW OKUCIEHUS. YTIJIepon, aJuIOTPOITHBIE
MoauUKaIMK, PaclpOCTpaHEHUE B TPUPOJE, (PU3MUECKHE M XUMUYECKUE
cBoiicTBa. Ancop6uus. Kpyrosopor yriaepona B npupoae. OKcuasl yrieposa,
nux (1)I/ISI/I‘I€CKI/I€ U XUMHUYCCKUC CBOﬁCTBa, HeﬁCTBHG Ha JXUBBIC OPraHU3MBI,

MOJIYUYCHHUEC U TIPUMCHCHUC. OKOJIOTUYECKHE HpOGJ’IeMH, CBA3aHHBIC C OKCHUJIOM




yriepona(lV); rumoresa rino0aqbHOTO MOTEIUICHHUS KIMMAaTa, NapHUKOBBIN
apdekr. YronpHas KucioTa u e€ coilu, uX (GUINYECKUE U XUMUYECKUE
CBOIiCTBa, mojyuyeHue U npuMeHeHue. KauecTBeHHas peakuus Ha KapOoOHaT-
nonbl. Mcnonp3oBanue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJICHHOCTH U

CEJILCKOM XO3AHCTBE

2.6

[TepBoHauaNbHBIC TOHATHS 00 OPraHMYECKUX BEIECTBAX KaK O COCIMHCHUSIX
yraepoaa (MeTaH, 3TaH, STWIEH, AalleTWJEH, STaHOJ, TJIHIEPUH, YKCycHas
kuciora). Mx cocraB u xumuyeckoe cTtpoeHue. llonstue o Ouomornyecku
BAKHBIX BEILECTBAX: XHUpax, OeNKax, yrieBoJax — U HUX POJIU B KHU3IHU
yeoBeka. MarepuaabHOE €JUHCTBO OPraHMYECKMX U HEOPTaHMYeCKHUX

COE€IMHEHUN

2.7

Kpemuuii, ero ¢usnyeckue H XHMHYCCKHE CBOWCTBA, IIONYYCHHE U
npuMmenenne. CoenuHeHuss KpeMHHUsS B mpupone. OOmme mpencraBieHus 00
okcuae kpemuus(IV) u kpemaueBoii kuciaore. CHUIMKATHI, UX UCIOJIb30BaHUE B
OBITY, MEIUIIMHE, MPOMBIIIUICHHOCTH. BakHEHIIHEe CTPOUTEIHHBIC MAaTEPHAIIBI:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, Xkene300eToH. [Ipobiembr OGe3omacHOTro

HCIIOJIb30OBAHHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCGHHGBHOﬁ KHU3HU

2.8

XUMHUECKUH HSKCHEPUMEHT: H3y4YeHHE 00pa3loB HEOPraHMYECKUX BEIECTB,
CBOWCTB COJITHOM KHCJIOTBI; MPOBEACHUE KAYECTBEHHBIX PEAKIMU HA XJIOPH]I-
WOHbI M HaOJIOJCHUE MPU3HAKOB HUX TMPOTEKAHMs; OMBITHL, OTPaKAIOIINE
(u3nyeckre 1 XUMUYECKHE CBOMCTBA rajlor€HOB U MX COCIMHEHHH (BO3MOKHO
UCIOJIb30BAHUE BHJICOMATEPUANIOB); O3HAKOMJICHHE C O0paszlaMu XJIOPUIOB
(ramoreHnI0B); O3HAKOMJICHHE C oOOpa3llaMH cepbl U €€ COeAUHEHUSIMHU
(BO3MOXKHO  HCTOJB30BAHUE BUICOMATEPHANIOB); HAOMIOJEHHE Tpolecca
oOyrauBaHUsl caxapa MoJi JEHCTBHEM KOHIICHTPUPOBAHHOM CEpHOI KHCIOTHI,
U3yYeHHe XMMUYECKHX CBOMCTB pa30aBIIeHHOW CEpHOM KHCIOTHI, MPOBEJICHHE
KaueCcTBEHHOW peakuuu Ha cyibpaT-uoH U HaOlIoJeHHe mpu3Haka eé
MPOTEKaHUS; O3HAKOMIIEHHE C (PU3NUECKUMU CBOMCTBaMU a30Ta, (ocdopa u ux
COEIMHEHUN (BO3MOXHO HCIIOJIb30BAHHWE BHJIEOMATEPHANIOB), OOpa3lamMu
a30THBIX U (ochHOpPHBIX yA0OpEHUH; TOTy4YeHue, COOUpaHue, paclio3HaBaHUe U
M3y4YeHHE CBOMCTB amMMHaka; IpPOBEJCHHE KAauyeCTBEHHBIX pEakIuil Ha HOH
aMMOHUSIT U (QocdaT-uOH U U3yuyeHHE NPU3HAKOB HX MPOTEKaHMS,
B3aUMOJICHCTBHE KOHIICHTPUPOBAHHON a30THOM KHUCJIOTHI C MEIbIO (BO3MOXKHO
UCIOJIb30BAaHUE BHUJIEOMATEPUANIOB); M3Y4YEHHE MOJeNell KPUCTAIUTMYECKUX
pemérok anMasa, rpaduta, (¢QyJIepeHa; O3HAKOMJIEHHE C TPOLECCOM

ancop6u1/11/1 paCTBopéHHBIX BCIICCTB aKTUBHPOBAHHBIM yTJ'IéM n YCTpOﬁCTBOM




IIPOTHBOra3a; IOJy4eHUue, coOMpaHHe, pacllo3HaBaHHE M H3Y4YEHHE CBOICTB
YIJIEKHCIIOrO Ta3a; IPOBEJCHHE KaueCTBEHHBIX peakiuii Ha KapOoHaT- u
CWJIMKAT-UOHBl M H3yYEHUE IPU3HAKOB HX INPOTEKAHUS; O3HAKOMIIEHUE C
MPOAYKIMEN CHIMKATHON IPOMBIIUIEHHOCTH; PELIEHUE HKCIEPUMEHTAIbHBIX

3a71a4 110 TeMe «BakHeHle HeMeTaUIbl U UX COEIUHEHUI

Mertamisl 1 uX COCIUHCHUA

3.1

OO01mmast xapaKTepUCTUKa XUMUYECKHUX JJIEMEHTOB — METAJIJIOB HA OCHOBAaHUU UX
nojoxxenus B llepuoamdeckoir cuctemMe XuMHuecKux odnementoB J[.M.
MenpeneeBa u ctpoeHus atoMoB. CTpoeHHe MeTaIIOB. MeTalinyeckas CBsi3b U
METAJUTMYECKass ~ KpUCTAUTMYECKass pemiérka. DJECKTPOXUMHYCCKUN s

HaIIpsHKEHUN METaJUIOB

3.2

dusznuecKkue ¥ XUMHUYECKUE CBOMCTBA MeTasioB. OOIue crocoObl NOTydYeHuUs
MeTa/uioB. [IoHATHE 0 KOPPO3UM METAIUIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT
Koppo3uu. CrutaBsl (CTallb, 4yTryH, JIOPATIOMUHUHN, OpOH3a) U UX IPUMEHEHHE B

OBITY U IPOMBIIIIIEHHOCTH
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lenouynsle MeTayuibl: nosioxkeHue B Ilepuoauyeckoil cucTeMe XHMHUYECKUX
anemeHToB JI.M1. MeHaeneeBa; CTpoeHHE MX aTOMOB; HaX0XJIEHUE B IPUPOJIE.
duznyeckre 1 XUMUUECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kaiusi). OKCUIIbI U
TUAPOKCUABI HaTpus M Kanusa. [IpuMeHeHHMe INEeNOYHBIX METauIOB U HX

COeTUHEHUN

3.4

Illenoyno3eMenbHbIE  METaUIbl MarHuii W KajJblIMi:  TOJIO)KEHUE B
[Tepuonnueckon cucreme xuMuueckux 3neMeHToB JI.1. Menneneesa; ctpoeHue
WX aTOMOB; HaxoXJIeHWEe B npupone. PU3NYECKHE U XUMHUYECKHE CBOMCTBA
Marfusi M Kanplus. Baxkueiimme coeanHEeHUs KanblUs (OKCHUI, THIPOKCHI,

coiu). JKEcTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUs

3.5

AmoMmuHMIL: TIoNokeHue B llepruonmyeckoll cucTeMe XHMHYECKHX 3JIEMEHTOB
JI.. MenneneeBa; CTpo€HHE aroma; HaxXxOXAeHUE B mpupozae. Pusznueckue u
XAMHAYECKHAE CBOMCTBA aFOMUHMSI. AM(OTEpHBIE CBOMNCTBA OKCHJIA U THIPOKCHIA

AJIFOMHHUA

3.6

Keneszo: nonoxenue B [lepuoanueckoi cucreme xumudeckux snemeHToB J[.M.
MeHeneeBa; CTpoe€HHE aTOMa; HaxoXKJeHue B mpupoae. Duznueckue u
XUMUYECKHE CBOMCTBa kene3a. OKcuabl, THAPOKCUIb U conu kene3a(ll) u

xene3a(lll), ux cocras, CBOMCTBA U MOJIyYeHUE

3.7

XUMHUECKUI SKCIEPUMEHT: O3HAKOMJIEHHE ¢ 00pa3laMi METaJUIOB U CILIABOB,

X (U3MYECKUMH CBOMCTBAMM; H3YyYEHHUE PE3yJbTaTOB KOPPO3UH METAJJIOB




(BO3MOXHO HCIIOJIb30BaHNE BHJICOMATEPHAIIOB), ocoOeHHOCTEeH
B3aMMOJICHCTBUSL OKCHJA Kalblusi W HaTpus C BOAOH (BO3MOXKHO
WCIIOJIb30BaHNE BHUJICOMATEPUAIIOB); HMCCIICOBAHHE CBOWCTB KECTKOW BOJIBI;
mpolecca TOpEHUs IKelle3a B KUCIOpoAe (BO3MOXKHO —HCHOJIb30BAaHUE
BHJICOMATECPHAIIOB); NMPU3HAKOB MPOTCKaHHUS KAaUYCeCTBEHHBIX PEaKIUii HA MOHBI
(Marnusi, xanblwus, amroMuHus, nuHka, xeneza(ll) m sxemeza(Ill), memu(Il);
HaOJII0/ICHUE W OIHMCAaHUE MPOIECCOB OKpANTMBaHUS TUIAMEHW WOHAMH HATPHS,
Kamuss W Kanblusg ~ (BO3MOXKHO  KCIOJNB30BaHHE  BHJIEOMATEPHAIIOB);
HCClIeIOBaHNEe aM(OTEPHBIX CBOWCTB THAPOKCHIA ATIOMUHUS W THIPOKCHIA
[IMHKA; pelIeHNe SKCIIEPUMEHTANBHBIX 3a/1a4 10 TeMe «BaxkHeime MeTasibl 1

HUX COCIUHCHUA»

XHMHMS U OKpyKarolas cpeia

4.1

HoBeie marepuanbl u TexHonoruu. BemecTtBa U maTepuainbl B IMOBCEIHEBHOMN
JKU3HU 4YesioBeKa. XUMHUs U 370poBbe. be3omacHoe MCnoib30BaHUE BEIIECTB U
XUMUYECKUX peakuuii B ObITy. IlepBas momolip Npu XUMHUYECKUX OXKOTaxX U

OTpaBJICHUAX

4.2

OCHOBBI ~ DKOJOTMYECKOM  TPAaMOTHOCTH.  XHMHYECKOE  3arpsi3HEHHUE
okpyxatomiei cpeasl [1/IK. Posb XuMum B pemieHUH 3KOJIOTMYECKUX MPOOIeM.
[IpuponHble MCTOYHUKH YTJIEBOJAOPOIOB (Yroyib, MPUPOIHBIN Ta3, HE(TH),

MPOAYKTHI UX NEPepadOTKU, UX POJIb B OBITY U IPOMBIIIJICHHOCTH

4.3

XUMHUYECKUN OKCIICPUMCHT: U3Yy4YCHHC 06pa3u013 MaTCpHraIOB (CTeKJ'IO, CIIJIaBbI

METaJJIOB, MOJIMMEPHbIE MaTEPUaJIbl)




IPOBEPSIEMBIE HA OI'D 11O XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
MPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsIeMoOro
TpedoBaHMS

IIpoBepsiemble TPeOOBaHMSA K NPEIMETHBIM pPe3yJIbTaTaM
0a30BOro0 YPOBHSI OCBOEHHSI OCHOBHOM 00pa3oBaTeIbLHOM
NMPOrpamMMbl OCHOBHOI0 0011ero oopazoBanus Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O I[I03HABa€MOCTHU SIBJIEHUH MpUPOAbI, MOHUMAHUE OOBEKTHUBHOMU
3HAYMMOCTH OCHOB XMMMYECKOW HayKHM Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHMUS, KOMIIOHEHTa OOIIeH KyJbTyphl M NPAKTHYECKOH
NESTEeIbHOCTH YEeJIOBEKa B YCJIOBUAX COBPEMEHHOIO OOILECTBa;

IMOHMMAaHHEC MECTAa XUMHU CPEAN APYIUX CCTCCTBCHHBIX HAYK

1.2

0 HAaYYHbIX MCTOJAaX NO3HAHUA, B TOM YHUCIIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKUX MECTOAAaxX HMCCICAOBAHUA BCIICCTB W HU3YUCHUA
XUMHUYCCKUX peaxunﬁ; YMCHUC HCIIOJIB30BaTh MOACIIN JUIA

00BACHEHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 cepax npodeccroHaTbHON NEITEIBHOCTH, CBA3aHHBIX C XUMUCH U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha JOCTHKCHHSIX
XUMUYECKOW HAyKH, YTO TO3BOJIUT OOYYaIOIIUMCSI pacCMaTpUBATh
XUMUIO Kak cepy cBoelt Oyayiieit mpodecCuOHaIbHON AesTeIbHOCTH
U C/eNaTh OCO3HAHHBIM BBIOOP XMMHU Kak MPO(UIBHOrO MpeaMeTa

IIpU [IEPEX0/ie Ha YPOBEHb CPEHET0 00IIEero 00pa3oBaHUs

Bnagenne cucreMoil XUMHUUYECKMX 3HAHUM U YMCHUC TIPHUMCHATH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT:

2.1

BaXHEHMIINE XWMHUYECKHE TIOHATHS: XHUMHUYCCKUU DJICMCHT, aTOM,
MOJIEKYyJIa, BELIECTBO, MPOCTOE U CIIOKHOE BELIECTBO, OAHOPOJHAS U
HEOJHOPOJIHAsE CMEChb, OTHOCHUTEJbHBIE AaTOMHas M MOJIEKYJISIpHAs
Macchl, KOJIMYECTBO BEILECTBA, MOJb, MOJSpHAas Macca, MOJSPHBIN
00BEM, OKCHJI, KHCJIOTa, OCHOBaHHUE, COJIb (CPemHsis), XUMUYECKas
peaklus, peaklMu COEIUHEHMs, DPEaKLUUH Ppa3lIoKEHHs, peaKkLuu
3aMeIleHHs, peakiuu oOMeHa, TeruioBod 3(dexT peakmuu, 5K30- U
9HJIOTEPMHUYECKHE peaKIMU, PacTBOpP, MaccoBas [0S XUMHUYECKOIrO
AIIEMEHTA B COEIMHEHUH, MAacCOBast I0JISl M POLICHTHAS! KOHLIEHTPALIUS

BEIIECTBA B paCTBOPE, AApPO aToOMa, BJICKTpOHHBIfI clion aToMa, aTOMHasd




opburtanb, paauyc aToMa, BaJEHTHOCTb, CTENEHb OKHUCIICHUS,
XUMMYECKAs CBSI3b, 2JIEKTPOOTPULIATEIBHOCTD, MOJIIPHAS U HEMOJISIpHAs
KOBQJIEGHTHAsE  CBSI3b, MOHHas  CBSI3b, METaJUIMYECKas  CBSI3b,
KpUCTaJUIMYecKass pemérka (aroMHas, HWOHHAsA, MeTaJuIn4yecKas,
MOJIEKYJISIpHasl), UOH, KAaTUOH, aHMOH, 3JIEKTPOJIUT U HEDJIEKTPOJIUT,
UIEKTPOIUTHYECKAs ~ JTUCCOLMAIMSA, peaklMd HOHHOro OOMeHa,
OKHCIIUTEIIbHO-BOCCTAHOBUTENIbHBIE ~ PEAaKIUM,  OKUCIUTENIb U
BOCCTAHOBHTENb, OKHCIEHHME W  BOCCTAHOBIIEHHE, AJIEKTPOJIN3,
XMMHYECKOE paBHOBECHE, OOpaTHMble M HeEoOpaTHMble peakluH,
CKOpOCTb XUMMUYECKOW peakuuu, Karamusarop, [IJIK, xopposus

METAJIJIOB, CILIABEI

2.2

OCHOBOIIOJIararomuye 3aKOHbI XHMHHU: 3aKOH COXpPAaHCHHUSA MAacCCHI,
HepI/IO,Z[I/I‘leCKI/Iﬁ 3aKOH Z[I/I MeHz[eJIeeBa, 3dKOH IIOCTOAHCTBaA

COCTaBa, 3aKOH ABOTaJIPO
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TEOPUM  XHUMMHHU: aTOMHO-MOJIEKYJISIDHAsE ~ Teopus, TEOpHs

BHCKTpOHHTquCKOﬁ Jucconuanmumn

Brnanenune ocHOBaMM XMMUYECKOW TPaMOTHOCTH, BKITFOUAIOIIEH:

3.1

YMEHHE TPaBUIIBHO UCTIOIH30BATh N3yUSHHBIE BEIIECTBA U MAaTEPUAITBI
(B TOM 4YHCIE€ MMHEpaJbHBIE YIAOOpEHHs, MeETaulbl M CIUIaBbI,
NPOAYKTHl TIEpepadOTKH TPUPOJHBIX HCTOYHUKOB YTIIEBOJOPOJIOB
(yriasi, mpupoAHOro rasza, He()TH) B OBITY, CEJICKOM XO3iHCTBE, Ha
NPOM3BOJICTBE W TIOHUMAaHWE 3HAYCHUS JKUPOB, OCIKOB, YIJIICBOJOB
JUIS OpraHKW3Ma 4YeJloBeKa; yMEHHE MPOrHO3UPOBATh BIMSHUE BEILECTB

N XUMHYCCKUX IMPOLCCCOB HAa OPraHuU3M YCJIOBCKa W OKPYKAIOUIYIO

HPUPOJTHYIO CpeLy

3.2

YMCHUEC HHTCIPUPOBATH XHUMUUYCCKHUEC 3HAHHUA CO 3HAHUAMH OPYTUX

y4eOHBIX MPEIMETOB

3.3

HaJM4KMe OMbITa paboThl C PA3TMUYHBIMU MCTOYHMKAMHU WH(OpMaIuu
Mo XUMUHU (Hay4yHass U HAYYHO-TIOMYJISApHAs JHUTepaTypa, CIOBapH,

CIIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHEe OOBEKTHBHO OIICHWBAaTh WH(POPMAIMIO O BEIIECTBAX, HUX
NpeBpalleHUsIX M NPAKTUYECKOM  MPUMEHEHHH U YMEHHe

HCIIOJIB30BaTh €€ AJId PCIICHUA y‘-Ie6H0-H03HaBaTeJIBHLIX 3aaad

BJIa,Z[eHI/IC OCHOBaMH TOHSATHUMHOTO arrapara U CHMBOJIMYCCKOTO

A3bIKA XUMHH JIsI COCTABJICHUS (i)OpMYJ'I HCOPTraHNUYCCKUX BCIICCTB,




YpaBHEHUM  XUMHUYECKHMX  pPEaKIMd; OCHOBAMM  XHUMHUYECKOU

HoMeHK1aTypsl (IUPAC u TpuBnanibHoif)

YMeHue 0oOBSACHATH CBSI3b MOJIOKEHHs dNeMeHTa B [lepuonndeckoii
CUCTEME C UHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHYECKHX OJJIEMEHTOB (COCTaB M 3apsia sAapa, oOliee Yucio
AJIEKTPOHOB), PACHPEICICHUEM DJJIEKTPOHOB IO JHEPreTUYECKUM

YPOBHAM aTOMOB IICPBBIX TpéX Nepruoa0B, KaJlnud U KaJIbILHA

[lpencraBnenue 0  NEPUOJUYECKOM  3aBUCHUMOCTH  CBOMCTB
XUMHUYECKHX JIEMEHTOB (paguyc aroma, 3JEeKTPOOTPULIATENIbHOCTH),
IOPOCTBIX U CJIOXKHBIX BEIIECTB OT IOJOXKEHHUS JJIEMEHTOB B
[lepnoguueckoii cucremMe (B MajblXx IEpUoJax M IJIaBHBIX

MOJArPyNIax) v 3JeKTPOHHOTO CTPOCHHUS aTOMa

YMenne KinaccupuiupoBaTh:

7.1

XUMHNYECKHUEC DJICMECHTEI

7.2

HCOPTraHNYCCKUC BCIICCTBA

7.3

XUMHYCCKUC PCAKIINHN

YMeHue onpeaeiarh:

8.1

BAJICHTHOCTb W CTCIICHb OKHUCJICHUA XUMHUYCCKUX JJICMCHTOB, 3apsAal

HOHa

8.2

BUJ XMUMHMYECKOH CBA3M M THUN KPUCTAJUIMYECKOH CTPYKTypbl B

COCAUMHCHUAX

8.3

XapaKTCp CpCabl B BOAHLIX paCTBOpAX BCIICCTB (KI/ICJ'IOT, OCHOBaHI/II\/'I)

8.4

OKHUCJIHUTCIIb U BOCCTAHOBHUTCIIb

YMeHue XapaKTCpHU30BaTb (1)I/ISI/I‘ICCKI/I€ 1 XMMHYECKHE CBOMCTBA:

9.1

IOPOCTHIX BEIIECTB (KUCIOPOI, O30H, BOAOPOA, TIpaduT, anamas,
KpeMHUH, a30T, ¢ocdop, cepa, XJIOp, HATpUW, KW, MarHHi,

KaJIBIIMH, aJTFOMHHHH, KEJIE30)

9.2

CJIIOKHBIX BEMIECTB, B TOM YHCJIE€ WX BOJHBIX PacTBOpOB (BOja,
aMMHUaK, XJOPOBOJOPOJ, CEPOBOJOPOJ], OKCHUIBI U THUAPOKCHIBI
metamwioB [-IIA rpynm, amomunus, meau (II), nuaka, xeneza (II u
II), oxcuaet yraepona (II u IV), kpemuus (IV), azora u dhocdopa (111
u V), cepel (IV m VI), cepuucras, cepHasi, a3oTucTas, a30THasd,

dbocdopnasi, yronpHas, KpeMHUEBAsI KUCIOTA U UX COJIH)

9.3

IMPOTrHO3HUPOBATH u XapaKTCpU3oBaTh CBOMCTBA BCIICCTB B




3aBUCHUMOCTHU OT HX COCTaBa U CTPOCHHA, IMPUMCHCHUC BCIICCTB B
3aBUCHUMOCTH OT HX CBOP’ICTB, BO3MOJXHOCTb MMPOTCKAHUA XUMHUYCCKUX

npeBpameHI/Iﬁ B Pa3JIMYHLIX YCIIOBHUAX

YMeHHe COCTaBIIATh MOJIEKYJIIPHBIE U HOHHBIE YPAaBHEHHUsI PEaKLUH, B

10
TOM YUCIIE:
10.1 peaKIuii HOHHOTO OOMeHa
10.2 OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI
103 WUTIOCTPUPYIONIMX ~XMMHYECKHE CBOICTBA M3YyYEHHBIX KJIACCOB
' (TpyIin) HEOPraHUYECKHUX BEIICCTB
10.4 MOATBEPKIAIOIINX TeHETUUECKYI0 B3aMMOCBSI3b MEX1y HUMU
11 YMeHue BRIYUCIITh (IPOBOAUTH PACUETHI):
11 OTHOCUTENIbHYI0 MOJICKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
' MaCCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTA B COSMHECHUU
11.2 MAaCCOBYIO JIOJIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00beM Ira3oB
114 M0 YypaBHEHUSIM XHMHUYECKUX PEaKUUd M HAXOAUTh KOJIMYECTBO
' BEIECTBA, 00BbEM M MAaCCy PEareHTOB WU MIPOYKTOB PEAKITUN
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMM  METOJaMH  HAy4YHOro  TOo3HaHUA  (HaOmoIeHue,
11 U3MepeHHe, SKCIIEPUMEHT, MOICTUPOBAHUE) IPU U3yUYECHUH BEIIECTB U
' XUMUYECKUX SBJICHUW; yMEHUE CQPOpMyIHpOBaTh MpoliaeMy u
MPEIJIOKUTH IMyTH €€ pelleHus
122 Oe3omacHOil pabOThl C XMMHYECKHMHU BEIIECTBAMH, XUMHYECKOU
' MOCYJI0¥ U J1abOpaTOpHBIM 000PYA0BAHHEM
MpaBUJIaMy OE€30MACHOTO OOPAIIEHUS C BEIIECTBAMU, UCTIOIh3YyEMBIMU
B MIOBCETHEBHOM >KU3HU, MPAaBUIaMH MOBEICHHUS B LESIX cOepekeHus
123 30POBbSl M OKPYXKAIOIIEW NIPUPOAHOW Cpelbl; IOHUMAaHHUE Bpeaa
' (omacHOCTH) BO3ACHMCTBHSI HAa >KMBBIE OPraHU3Mbl OMNPEEIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHSI U TMPEAOTBPAIICHUS HX BPEIHOTO
BO3JICUCTBUS
3 Hanmnume mpakThyecknxX HaBBIKOB TUIAHUPOBAHHS W OCYIIECTBIICHUS
CJHEAYIOINUX XUMUYECKUX IKCIIEPUMEHTOB:
131 U3yYeHUE U OMHUcaHue (PU3MUECKUX CBOWCTB BEIIECTB; 03HAKOMIICHUE

C (1)I/I3I/I‘I€CKI/IMI/I n XUMHNYECKUMU SABJICHUAMU, OIIBITHI,




WUTFOCTPUPYIOIIME IPU3HAKU MPOTEKAHNS XUMUYECKUX PEAKINI

13.2

M3y4eHHE CIIOCOO0B pa3JeIeHus cMecer

13.3

MOJlyY€HUE KHCIOpOAa M U3Y4YEHHE €ro CBOICTB; IOJIy4E€HUE
BOJIOPOJIa U U3YYEHHE €ro CBOMCTB; MOJYYEHHE YTJIEKHCIIOrO ras3a u

HN3YUCHHUC €TO CBOI>'ICTB; IMOJIY4YCHHUEC aMMHAKa U U3YUYCHUC CTO CBOICTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JoJed

pacTBOPEHHOIO BeLIeCTBa

13.5

IpUMEHEHNE WH/INKaTOpPOB (;makmyca, METHJIOpaHKa u
denondranenna) s ONpeaesieHUs] XapakTepa Cpeibl B pacTBOpax

KHUCJIOT U LIeJIouel

13.6

HUCCIICOOBAHHUEC H  OIIMCAHHC CBOMCTB HCOPraHM4CCKHUX  BCIICCTB
Pa3/IMYHbIX KJIACCOB; U3YUCHUC B3aMMOACHCTBHUS KHCIOT C MCTajlllaMu,
OKCHJIaMH METaJlJIOB, PaCTBOPHUMBIMHU u HEPACTBOPHUMBIMU
OCHOBAaHHUAMHU, COJIAMH; TIOJYUCHUC HCPACTBOPUMBIX OCHOBaHHﬁ;
BBITCCHCHHMEC OJHOro McETalyla JApyruMm H3  pacTBopa  COJIH;
HCCICIOBAaHUC aM(bOTepHLIX CBOICTB THUAPOKCUIAOB QAJIIOMUHHUA U

OUHKa

13.7

PCIICHUEC OSKCIICPUMCHTAJIBHBIX 3a4a4 IO TCMaM: «OCHOBHBIEC KJIACCHI
HCOPIraHUYCCKUX COC,I[I/IHeHI/II‘/JI»; ((QHGKTpOJII/ITI/I‘IeCKaH
JUCCOLIMAIIUSA «Baxneimuye HEMETaIIbl H HUX COCOAUHCHUA,

«Baxkneinne MeTalIbl M UX COCIUHCHUA»

13.8

XMUMHYECKHE  OKCICPHUMEHTBI,  WLUIIOCTPUPYIOIIHE  MPH3HAKU
NPOTEKAHUS PeaKifii HOHHOrO OOMEHA; KAaueCTBCHHBIC PEaKIMU Ha
NPUCYTCTBYIOIME B BOJHBIX PACTBOpaX HOHBI XJOPHUI-, OPOMHI-,
wonua-, cymbdar-, Qocdar-, kapOboHAT-, CHIUKAT-AaHHOHBI,
THPOKCH/I-MOHBI, KATHOHBI aMMOHHSI, MarHus, KaJbIUs, aJFOMUHUSI,

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

14

YmMmenue:

14.1

MNpEaACTaBIATL PE3YyJIbTATbl SKCIICPUMCHTA B (popMe BBIBOIOB,
J0Ka3aTcJIbCTB, l"pa(i)I/IKOB u Ta6J'II/IH U BBIABJIATH OMIIMPHUYCCKUC

3aKOHOMCPHOCTH

14.2

YCTaHaBJIMBATDh CBA3U MCKAY PCAJIbHO Ha6J'IIOI[aeMBIMI/I XUMHNYCCKHNMH
SABJICHUSAMHU U ITPOLCCCaAaMU, NPOUCXOAAINIUMHA B MaKpO- U MUKPOMHUPE,

O0OBACHATH MMPUYINHBI MHOI‘OO6pa3I/IH BCIICCTB




INEPEYEHD 2JIEMEHTOB COJAEPXXAHUS, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon

IIpoBepsieMblii 3J1eMEHT COACPKAHMS

1

HepBOHaanBHBIC XHUMHUYCCKHUEC ITOHATHUA

1.1

YucTeie BemecTBa u cMecH. CTIocoOBI pa3ziesieHus: cMecei

1.2

ATOMBI ¥© MOJICKYJIBI. Xumuueckue dieMeHTb.. CHMBOJBI  XUMHYECKHX

QJICMCHTOB. HpOCTLIe M CJIOKHBIC BCIICCTBA.

1.3

XuMuueckast (bOpMyJ'Ia. BaneHTHOCTE aTOMOB XMMHYECKHUX 3JIEMeHTOB. CTEIIEHb

OKHCJICHUA

1.4

3aKOH TIOCTOSHCTBA COCTaBa BCIICCTB. OrtHocuTenpbHAas aTOMHAs Macca.
OTHOCHUTENLHAS MOJICKYJIsIpHasdA Macca. Maccosas J0JI1 XUMHYCCKOI'O 3JICMCHTA

B COCAMHCHNU

1.5

KonunuectBo BemectBa. Monb. MonspHas Macca. MouspHbli 00BEM Tra3oB.

BianMocBs3n KOJIMYCCTBA, MAaCChl U YHCJIa CTPYKTYPHBIX €IWHHAIL BEIICCTBA

1.6

dusnyecknue M XUMHYCCKHE SBIICHHSA. XHUMHUYCCKas pakuusa nu eé IIPU3HAKH.

3aKOH COXpaHEHMsI MAcChl BEIIECTB. XMMHUECKHE YPaBHEHUS

HCpI/IOI[I/I"IeCKI/Iﬁ 3aKOH H Hepnonnqecxaﬂ CHUCTEMA XHMMHYCCKHX OJICMCHTOB

I .1. MenneneeBa. CTpoeHHE aTOMOB

2.1

[Iepnoanueckuit 3akoH. Ilepuonnueckas cucrema XxuMu4eckux ieMeHTos /.M.
Mengeneesa. [lepuonel u rpynnsl. @u3nueckuil CMbICI MOPSJKOBOTO HOMEPA,

HOMCPOB IICPpUOJa U I'PYyIIIIbI 3JICMCHTA

2.2

Crpoenne aromoB. CoctaB aToMHbIX siaep. M3ortombl. DnexTpoHbl. CTpoeHue
JIEKTPOHHBIX 000JI0YeK aTOMOB TMepBbIX 20 XMMHUYECKHX 3JEMEHTOB

[Tepuonnueckoii cucremst 1.11. Menneneena
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3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XUMHUYECKHUX SJIEMEHTOB MEPBBIX TPEX
NepUOOB, Kanus, Kajblus (paguyca aTOMOB, O3JIEKTPOOTPULIATEIHHOCTH,
METaJUIMYECKUX M HEMETaJUIMYeCKUX CBOMCTB) M HMX COEJUHEHUH B
COOTBETCTBUU C TIOJIO)KeHHEM »syeMeHToB B Ilepuoguueckoir cucreme u

CTPOCHUCM UX ATOMOB

CrpoeHue BemiecTBa

3.1

Xumudeckas cBsa3b. KoBajeHTHas (HOJ'I}IpHaSI n HCHOHHpHaH) CBA3b.
9J’I€KTpOOTpI/IHaTeJ'H)HOCTB XHUMHUYCCKUX 9JICMCHTOB. Honnas CBA3b.

Meramiuyueckas CBSI3b




3.2

Tunsl KpUCTAJUIMYECKUX PEIIETOK (aTOMHAs, MOHHAs, MeTaJuInyecKkas),
3aBUCUMOCTb CBOMCTB BEILECTBA OT TUIA KPUCTAIIMYECKOM PEIIETKU U BUIA

XUMHUYECKOU CBA3U

Baxueiime mnpeacTaBUTENM HEOPraHWYECKUX BemiecTB. Hemeraibl u ux

coeIMHEeHMs. MeTanabl M UX COeIUHCHUS

4.1

Knaccudukanuss m HOMEHKIATypa HEOPTaHMYECKHX COEIMHEHUIl: OKCHIOB
(coneobpasyromue: OCHOBHBIE, KHCJIOTHBIE, amQoTepHBbIe) U
HecoJieoOpa3ylonye; OCHOBAaHWHA (IIETOYM W HEPAaCTBOPUMBIE OCHOBAHHS);
KUCIIOT  (KHCIOPOJACOAEp)KAIue M OCCKUCIOPOJIHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIC); COJICH (CPETHUX M KUCIIBIX)

4.2

duznyeckue W XHUMHYSCKHE CBOMCTBA IMPOCThIX  BCIICCTB-HEMETAJIJIOB!:

BOJOPO/A, XJIOpa, KUCIIOPOa, Cepbl, a30Ta, hocdopa, yriepona, KpeMHUS

4.3

duznyeckue W XMMHUYECKHE CBOMCTBA MMPOCTBIX BCHICCTB-MCTAJIJIOB: JIMTHUA,
HaTpusd, Kajlusd, Marovusad W KaJIbOWsA, aJJlOMUHUSA, JKCEIIC3a. SHGKTPOXI/IMI/I‘—IGCKI/Iﬁ

paa HaHpH)KCHI/Iﬁ MCTAJJIOB

4.4

dusznueckue U XMMHUYECKHE CBOMCTBa BOAOPOAHBIX COCOUHEHUI HEeMETaJlIOB:

XJIOPOBOJIOPO/Ia, CEPOBOAOPOIA, AMMHUAKA

4.5

dusnyeckue U XUMHUYECKHE CBOMCTBA OKCHI0B HemeramuioB: cepbl (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yraepona(ll, 1V), kpemuusa(I1V). Ilonyuenue

OKCHJOB HEMETAJIJIOB

4.6

Xumnueckue cBorctBa okcuaoB: MeTamuioB [A-IIIA rpymn, munka, mequ(Il) n

xenesa(Il, IIT). I[Tomydyenne oKCUI0B METAIIIOB

4.7

XWMHUYECKHUE CBOMCTBA OCHOBAHHMM M aM(OTEPHBIX THAPOKCUIOB (HA MpUMEpE
TUAPOKCHJIOB ~ QJIIOMUHUSA, >Kene3a, [uHKa). [lomyueHue ocHOBaHuil U

aM(pOTEepHBIX THIPOKCHU]IOB

4.8

OO0mue XUMHUYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOIHOM, CEpOBOJOPOIHOM,
CEpHUCTOM, cepHOM, a30THOU, (ochopHOU, KpeMHHEBOH, yrompHOU. Ocobbie
XUMUYECKHE CBOWCTBA KOHUEHTPUPOBAHHOW CEPHOM M Aa30THOW KHCIOT.

HOJ'Iy‘-IeHI/IC KHUCJIOT

4.9

OO6ue xuMu4eckue cBoiicTBa cpeanux coneil. [lomyuenue coneit

4.10

HonyquI/Ie, CO6I/IpaHI/IC, paclio3dHaBaHHUC BOJAOpOJad, KHCJIOPOJd, aMMMHAKa,

YTJICKHCIIOTO Ta3a B JIAbOpaTopuu

4.11

[Momyuenne amMMuaka, CEpHOH M Aa30THOM KMCIIOT B MPOMBIIIIEHHOCTH. O0mme

CIIOCOOBI MMOJIYYCHU MCTAJIJIOB




4.12

I'enermueckas cBsI3b MECXKAY KilaCCaMU HCOPraHNMYCCKUX COG)II/IHGHI/II\/'I

XUMUYECKUE PEAKIIUU

5.1

Knaccudukanus XuMU4ecKuX peakiuid Mo pa3iTUYHbIM MPU3HAKAM: TI0 YHCITY H
COCTaBy Y4YacTBYIOIIUX B pEaKIMUU BEIIECTB, MO TemioBoMy 3¢ (deKTy, o

W3MEHCHHIO CTCIICHEH OKHMCICHUS XUMHUUECKUX DJIEMEHTOB

5.2

TennoBoit 3G hexT XMMUYECKON peakIiy, TEPMOXMMUYECKHE YPaBHEHUS. DK30-

U DHJIOTEpMUYECKHE peaklnu. TepMoXuMudeckue ypaBHEeHHs
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OKHCIUTETBHOBOCCTAHOBUTENIBHBIE peakiMA. OKHCIUTEIN U BOCCTAaHOBUTEIU.
[Ipomieccbl  OKUCIIEHHUST M BOCCTAHOBICHMS.  JJEKTPOHHBIA  OanaHc

OKHCJIMTEILHOBOCCTAHOBUTEIILHOM pCaKknuuun

5.4

Teopus MEKTPOIUTHIECKON quccoruanuu. KaTnoHnsl, aHMOHBI. DJIEKTPOJIUTHI U

HC3JICKTPOJIUTHI. CunbHBIC U cla0bIe OJICKTPOJIUTHI. CremncHb JAUCCoHaln

5.5

Peakuuu moHHOTO obMeHa. YciaoBHS IIPOTCKAHU peaKHI/Iﬁ HOHHOI'O O6M€Ha,

IIOJIHBIE Y COKPAIEHHBIC HOHHBIC YPABHEHUS PEaKIUN

XHUMHMS ¥ OKpyXKarolas cpeaa

6.1

BemecrBa u Marepuansl B IIOBCEJHEBHOM JKM3HM 4elloBeKa. besonacHoe
UCIIOJIb30BaHUE BELIECTB M XUMMUYECKUX peakuuil B JabopaTopuu U OBITY.

HepBa;I IMOMOIIb ITPHU XUMHUYCCKUX OKOIr'aX U OTPABJICHUAX

6.2

XUMHUECKOE 3arps3HEHUE OKpYXKawomled cpelabl  (KUCIOTHBIE — JOXKIH,
3arpsi3HEHUE MOYBbI, BO3JyXa U BOJOEMOB), CIOCOOBI €ro MpPelOTBPALICHUS
[IpenenvHas momyctumasi kouneHtpanus BemiectB (IIJK). Poxp xumuum B
pelIeHUH HKOJOTHYECKUX TMpoOjeM. YCuieHHe NapHUKOBOTO dddekra,

pa3pylLieHue 030HOBOTO CJIOSI

6.3

[Ipumenenue cepsl, a3ora, pocdopa, yriepoaa, KpeMHUS U UX COCAMHEHUH B
OBITY, MEIWIIMHE, TPOMBINUICHHOCTH W CEeIbCKOM Xo3siicTBe. [IpumeHenue
METAJUIOB M CIUIAaBOB (CTajlb, YYTYH, IIOPAJIOMUHMM, OpoH3a) B OBITY U
NPOMBIIIJICHHOCTH MX coeAnHeHu. [IoHATHE 0 KOPPO3MH METAJIOB, OCHOBHBIC

CIIOCOOBI 3alUTHI KX OT KOPPO3UU

6.4

[IpupoaHbie UCTOYHUKU YIIIEBOAOPOIOB (Yrojb, HPUPOIHBIA Ta3, HEPTH),

MPOJIYKTHI UX MepepadboTku (OEH3MH), UX POJIb B OBITY M MPOMBIIIIICHHOCTH

6.5

HCpBOHaanIBHBIe MOHATHS 00 OPraHM4YCCKHUX BCHICCTBAX KaK O COCAMHCHHUAX
yriepoaa (MeTaH, 9TaH, 9THUJICH, alICTUJICH, 9TAHOJI, INIMIOCPUH, YKCYCHAA KI/ICJ'IOTa).
ITonsaTHEe 0 OMOJIOrMYECKH Ba)KHBIX BCIICCTBAX: KHpaAX, 6CHKaX, YIJI€BOAax — U UX

POJIK B )KU3HH YCIIOBCKA




Pacuérter:

7.1 o popMyaM XUMHUYECKUX COSTUHEHUN
7.2 Macchl (MaccoBOi) JOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 M0 XUMUYECKHM YPABHCHHUSIM










