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MNOACHUTEJIBHASA 3AIINCKA

[IporpammMa mO XWMHM Ha YypOBHE OCHOBHOTO 00IIero o0pa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHWN K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalnbHOl padodeil mnporpaMmbl
BOCITUTAHUS U C YYETOM KOHLEIMIUU MPENoAaBaHusl Y4eOHOTO IIpeIMeTa « XUMHUS
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1mo xXxumuu Oa€T MPEACTABICHHE O LENAX, OOUIeH CTpaTeruu
oOy4eHHMs, BOCHHTAHHS M pPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4E€OHOIro
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MIPEIMETHOE COJIepKaHuE,
MpeAyCMaTPUBAET PACIpPENEICHUE €ro Mo KiaccamM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaM IPOrpaMMbl MO XUMHH, ONPENENSICT KOJIUYECTBEHHBIE H
Ka4E€CTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YY4E€TOM MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpolecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroluxcs, ONpeAeNisieT BO3MOXKHOCTU TMpeaMera st
peanu3aiuu TpeOOBaHMM K pe3yJbTaTaM OCBOCHMS OCHOBHOWM 00pa3oBaTelbHOMU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKe TPEOOBaHUM K
pe3ynbratam oOy4eHHUs XUMUW Ha YPOBHE I1€JIeH N3YUYEHUs MPeMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETLHOCTH O0O0YyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWE XHUMHUHU CIY>KUT OCHOBOM il (OPMUPOBAHMS MUPOBO33PEHUS
oOyyJaroierocsi, ero mpeACTaBICHUN O MaTEepUAIbLHOM EIWHCTBE MHpPA, BAXKHYIO
pOJib UTPAtOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIEHUSIX
SHEPrUM U 00 DBOJIIOIMU BEUIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
mpo0eM YCTOMYMBOTO DPA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MPOOJIeM 3IpaBOOXPaHEHHUSI.

N3ydenue xumuu:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMupOBaHUs KYJIbTYPhI JIMYHOCTH, €€ 0011el U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ, B ()OPMUPOBAHHUE MBINUICHUS W TBOPUYECKUX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOW y4uyeOHOM  JIeSITeIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICAOBATEIbCKUX YMEHUW, HEOOXOIWMBIX Kak B
MTOBCEHEBHOM XM3HU, TaK U B TPO(PECCHOHATILHOM TSI TEIHHOCTH;

3HAKOMHUT CO CHEIU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LEJTIOCTHOTO B3IJIsiia HA €IMHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTU 00YYaIOLUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
Hay4YHBIM 3HAHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B KOJIOTUYECKOE
oOpa3zoBaHHe 00yUYarOITUXCSI.

JlanHble HampaBlieHHs B OOYYEHMHM XMMUHU OOECIEUMBAIOTCA CIEIM(PUKON
collepKaHUsl ~ y4eOHOro  MpeAaMeTa, KOTOpbI  SBIAETCA  MEAArOrMYeCcKH
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 001Iero o0pa3oBaHUsI OPUEHTHPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUH XUMHUHU, OCHOB
HEOPraHWYEeCKOM XMMHUM W HEKOTOPBIX OTHEIBHBIX 3HAYMMBIX ITOHATHI
OpraHU4eCKON XMMHHU.

CrpykTypa coaepkKaHus MpOrpaMMbl IO XMMHUU CPOpPMUpPOBaAHA HA OCHOBE
CUCTEMHOro mojaxojaa k €€ m3ydeHuro. CoaeprkaHue CKIIAJbIBAETCS U3 CHUCTEMBI
MOHATUH O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMbI TOHATUI O XUMUYECKON
peakuun. OO€ 53TH CHUCTEMBI CTPYKTYpPHO OpPraHHU30BaHbl MO MPUHIHUILY
IIOCJIEIOBATEIBHOIO Pa3BUTHUS 3HAHUI HAa OCHOBE TEOPETUYECKUX IPEICTABICHUN
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [Tepnoanyeckoro 3akona /I. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YUYEHHUS O CTPOEHUHU aTOMa U XUMUYECKOM CBA3H;

— TpelacTaBlieHUd 00 AIEKTPOJUTHYECKOM JHCCOLMAllMM BELIECTB B
pacTBopax.

Teopernueckne 3HaHUS PpPacCMATPUBAKOTCS HA OCHOBE HMIIMPUYECKH
MOJyYEHHBIX U OCMBICIEHHBIX (DAaKTOB, pa3BUBAIOTCS MOCJIEIOBATEIBHO OT OJHOIO
YPOBHSL K JPYroMmy, BBINOJNHAS (YHKUUU OOBSICHEHHS U TMPOTHO3WPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOXXHOCTEW MPAKTHYECKOTO NMPUMEHEHUS U MOJyYECHHS
M3y4aeMbIX BEILECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYEeT  (OPMHPOBAHUIO
IIPEJCTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOW IpHUPOJbI, LIEHHOCTHOTO OTHOLIEHUS K HAay4YHOMY 3HAaHHUIO H
METOJaM NO3HaHUs B Hayke. M3yueHune XMMHUHM NPOUCXOOUT C IMPHUBICYEHUEM
3HaHUW M3 paHee H3YyYEHHBIX YYEeOHBIX MpeaMeToB: «OKpyKalolmuil Mupy,
«buosorus. 5—7 xiacce» u «dusnka. 7 Kmacey.

[Ipy wu3yyeHUH XUMHH MPOUCXOAUT (HOPMUPOBAHME 3HAHHM OCHOB
XUMUYECKON HayKH Kak OOJIACTH COBPEMEHHOI0 €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIIbBHOCTH YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbl XHUMHUYECKHUX
3HAHUN — BaXHEUHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUICCKUX TMOTOKEHUH,



JOCTYITHBIX 00OOIICHNIT MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAYKH, B
OpUOOIIEHUM K HAy4YHbIM METOJaM I[IO3HAaHWS TPU U3YYCHUH BEIIECTB M
XUMHUYECKUX peakinii, B GOPMHUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX YMEHUH U
UX TPUMEHEHWHM B Y4YEOHO-IO3HABATENIbHOW M y4eOHO-UCCIIeI0BATEIbCKON
NEATEIbHOCTH, OCBOCHHMHM NpaBWJI 0€30MaCHOr0 OOpalleHusi C BELIECTBAMH B
MTOBCEHEBHOM KU3HHU.

[Ipu m3ydeHnn XMMUU Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMs BaKHOE
3HaYEHUE PUOOPETU TaKUE 1IEIH, KaK:

— (opmupoBaHHEe HMHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIIBHOMY MPUHATHIO PEIICHUH,
CIIOCOOHOM a/IalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJICHHOCTh  OOy4YeHHsI Ha CHUCTEMaTH4YeCKOe MpUOOIICHUE
oOyyJarommxcsi K CaMOCTOATENIbHOW MO3HABATEIbHOM NESITEIbHOCTH, HAYYHBIM
METOJiaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIMIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUU;

— obecrnieyeHue yCIOBHM, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOUMUCS
OTbITa PAa3HOOOPA3HON NEATETLHOCTH, IMO3HAHMUS U CAMOIO3HAHUS, KIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIINI), UMEIONINX YHHBEPCAIbHOE 3HAUYCHHUE IS
Pa3JIMUHBIX BUJIOB JEATEIbHOCTH;

— (opmupoBanue oOmeld (QYHKIMOHAIBHOM U  €CTECTBEHHO-HAYYHOU
IPAaMOTHOCTH, B TOM UYHCIE€ YMEHUU OOBSICHATH U OLCHUBATH SIBJICHUS
OKPY’KAIOIIEro MHUpa, MCIHOJIb3ys 3HAHWUS U OIbIT, MOJYYEHHbIE MPU H3YyUYCHHUU
XUMUHU, TPUMEHSATh HMX TMPU PEIICHUH MpoOJeM B TOBCEIHEBHOW KU3HU U
TPYAOBOU JIE€ATEIBHOCTH;

— (¢opmupoBaHHe y OOydYalOMMXCA TYMAaHUCTHYECKUX OTHOIICHUIA,
MOHUMAHUSI IEHHOCTH XUMHUYECKUX 3HAHWA MJI BBIPAOOTKH IKOJIOTHYECCKU
11e71eco00pa3HOTr0 TOBEICHUS B OBITY W TPYIOBOM JAEATEIBHOCTH B MEJSIX
COXPaHEHUsI CBOETO 3/I0POBb U OKPYKAIOIIEU IPUPOLHOU CPELBIL;

— pa3BUTHE MOTHBALUM K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M
CaMOBOCTIMTAHWIO Ha OCHOBE YCBOCHHS OOIIEYEIIOBEUECKNX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGuUiIs ¥ HAMPaBIEHHOCTH JaTbHEHIIIETO
oOy4eHus.

OOmiee 4YKMCIO 4YacoB, OTBEIEHHBIX JJISI HM3Y4YEHUS XUMUHM Ha YPOBHE
OCHOBHOTO 0011IeTO 00pa3oBaHus, cocTaiisieT 136 yacoB: B 8 kiacce — 68 4acoB (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KUIACC

IlepBoHauyajbHbIE XMMHYECKHE TOHATHSA

[Tpenmer xumuu. Ponb XUMUU B JKHU3HU 4yelOBeKa. XUMHS B CUCTEME HAYK.
Tena u BemectBa. PuU3NYECKUE CBOWCTBA BELIECTB. ArperaTHOE€ COCTOSHUE
BenlecTB. [loHsATHE O MeTOAax Mo3HaHWsS B XUMHUHU. UMCTbIE BEIIECTBA U CMECH.
Crioco0bl pa3eneHus: CMeCeu.

ATOMBI U MOJIEKYJbl. XHUMHYECKHE 31eMEHThl. CHMBOJBI XUMHYECKHX
aneMeHTOB. [IpocThie U ClOXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENIbHAs aTOMHas Macca.
OTHOcCHTENBHAs MOJIEKYJIsIpHAs Macca. MaccoBast ol XMMUYECKOTO 3JIEMEHTA B
COEJIMHEHNUH.

KonunuectBo BemectBa. Monbs. MoisipHas Macca. B3anMOCBsI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX e€AuHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COECTMHEHU.

duznyeckre U XMMUYECKUE SIBJICHUS. XUMUYECKAsl peakius U €€ MPU3HAKU.
3aKOH COXpaHEHMs] MacChl BEIECTB. XUMUYeckHe ypaBHeHus. Kiaccudukarms
XUMHUYECKUX PEAKIUi (COeTUHEHNS, PA3I0KEHNUs, 3aMEIIIeHUsI, 0OMEHa).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYIOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu 0OpalleHus: ¢ JIabOpaTOpHBIM O00OPYAOBAaHUEM, U3YUEHUE U OMHUCAHUE
(Gu3MUecKuX CBOMCTB O00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUIIEHUE W KOHACHCALMS BOJAbI) U XMMHUYECKUX (FOpEHHE CBEYHU, MPOKAIMBAHUE
MEJHOU MPOBOJIOKH, B3aMMOJICHCTBUE MeJa C KUCIOTOMN) SIBICHUM, HAOIIOACHHUE U
ONMCAHWE NPU3HAKOB IMPOTEKAHHUsS XMMHUYECKHX pEeaklUMil (pasjioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapusi, pa3iokKeHHe T'MIPOKCHIa
meau (1) mpu HarpeBanuu, B3auMoJieicTBHE kene3a ¢ pactBopoM cosid meau (II),
U3y4YeHUE CIOCOOOB Pa3JeJICHHUs] CMECEH: C MOMOILBI0 MarHuTa, (UIbTPOBAHUE,
BbINIapUBaHUE, AUCTWLISALUA, XpoMaTorpadusi, MpOBEACHUE OUYMCTKH MOBAPEHHON
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MacChl, CO3JaHHE MOJENEH MOJEKYII
(ILIapOCTEPKHEBBIX ).

Ba:xkueiiue npeacTaBUTEIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — 3nmeMeHT W mpocroe
BeulecTBo. Haxokaenuwe kuciaopoga B HOpupoje, (U3MUecKue M XUMHUYECKUE



cBoiictBa (peakmmu TopeHusi). Oxcunmpl. [lpumenenme xucmopoma. CrocoOb
MOJIyYeHHUs] KUCIopoda B JabopaTopuu W TPOMBINUIEHHOCTU. Kpyrosopor
KHciopoja B mpupoze. O30H — auioTporiHas MoauUKaIus KUcaopoaa.

TemnoBoit 3h(dEeKT XUMHUUECKOW peakluu, TEPMOXUMUYECKHUE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakUuuu. TOMIMBO: Yrojb W METaH. 3arpsi3HEHHE
BO3IyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bopopon — nsnemMeHT uM mpocrtoe BemecTBO. Haxoxaenue Bogopoaa B
npupoae, GU3NYECKUEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
nonyyeHus. KucmoTsl u comnu.

MoutsipHblit 00BEM Ta30B. Pacy€Thl 0 XUMUYECKUM YPaBHEHUSM.

dusnyeckue cBoucTBa BOAbBl. Boma kak pactBopurenb.  PacTtBOpHI.
HacepileHHble M HEHACHIIMIEHHBIE PAcTBOPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Pose pacTBOpOB B mpuposie U B KU3HU 4esnoBeka. KpyroBopoT BOAbI B IpUpOJE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHUCJIOTHBIE, aM@oTepHbIe) W
HecosieoOpaszyromue. Homenknatypa oxcugoB. Duzmdeckue U XUMUYECKHE
CBOMCTBA OKCUJIOB. [lonmyueHnne okcuaos.

OcHoBanus. Knaccudukauuss ocCHOBaHMI: HIENOYM W HEPACTBOPUMBIE
ocHoBaHuA. HoMeHknatypa ocHoBaHuid. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanusa kucnor. Homenknarypa kucnor. dusndeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[lony4yeHne KHUCIIOT.

Comu. HomeHnkiatypa coneil. @u3nyeckre U XMMHUYECKUE CBOMCTBA COJIEH.
[Tonmydyenue counen.

['eHeTnyeckas CBsI3b MEXKIY KJIaCCaMU HEOPTraHUYECKUX COCTMHEHUI.

Xumuueckuiui IKcnepumenm:

Ka4ECTBEHHOE OIPEIECIICHUE COEPKaHUs KUCIOPOAa B BO3AYyXeE, MOJyUYEHHUE,
coOupaHue, pacrmo3HaBaHWEe W W3YYCHHE CBOWCTB KHCIOPOJa, HAOIIOICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHHUS W
MpEeKpalieHusl TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oO0pas3liaMu OKCHIOB U
OMKMCAHWE HX CBOWMCTB, MOJYy4YEHHE, COOMpaHHe, PACHO3HABAHME W HU3YUYCHHE
CBOMCTB BOJIOpojia (TOpeHHe), B3auMojaeiicTBue Bojopoaa ¢ okcuaom menu (II)
(BO3MO>XHO HCIIOJIb30BAaHUE BUIEOMATEpPUAJIOB), HAOIIOACHUE OOpa3OB BELIECTB
KOJMYECTBOM | MOJIb, HCCIIEIOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU



MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHUCTBUE BOABI C METAIIAMHU
(HaTpueM ©  KajpluMeM) (BO3MOXHO MCIOJIb30BaHUE BHJIEOMATEPHAIIOB),
UCCJIEIOBAHUE O0pPa3lOB HEOPTraHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaO0JI0ICHNE U3MEHEHHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
u3ydyeHue B3aumopeicTBua okcuaa meau (II) ¢ pacTBOpoM CEpHON KHCIOTHI,
KUCJIOT C METaulaMH, pPEaKkUWi HEUTPAIM3alHM, IOJYyYECHHE HEPACTBOPUMBIX
OCHOBAHHUMH, BBITECHEHHWE OJHOIO0 MeTajula APYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIEPUMEHTAJIBHBIX 33/1ad 10 TeMe «BaXHeWlne KiIacChl HEOPraHUYECKHUX
COEIMHEHUI.

Ilepnoanyecknnt 3akoH u Ilepuoamyeckass cucreMa XHUMHYECKHX
iemeHTOoB JI. U. MengeneeBa. CtpoeHue aroMoB. XHMHYECKAsl CBSA3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbLHbIC PEAKIMU

[lepBble TOMBITKM KIACCU(PHUKAIUU XUMUYECKHUX dJjeMeHTOB. [loHsTHE O
IPYIIax CXOJHBIX JJEMEHTOB (IIEJIOYHBbIE M IIEJIOYHO3EMEIbHbBIE METAJLIbI,
rajioreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpblEe 00pa3yloT aM(POTEepHbIE OKCUIBI
U TUAPOKCUBI.

Ilepuonnyeckuit 3akoH. Ilepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkomepuonnas u  JJIMHHOMEpUOAHAas  (OPMBI
[Tepunonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u Tpynnbl. PHU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
IPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M3oTomnel. Dnektponsl. CTpoeHue
AIIEKTPOHHBIX ~ 000JI0YeK aroMoB MepBbIX 20 XMMHYECKHX  3JIEMEHTOB
ITepuonnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
3JIEMEHTA IO ero nosoxeHuro B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX 3JEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKNUX CBOMCTB MO IPyINaM U NEPUOJaMm.

3nauenue [leprnoanueckoro 3akona u [leproandyeckoi CHCTEMBI XUMHYECKUX
JJIEMEHTOB Ul pa3BUTUsA Hayku W Ipaktuku. [[. WM. MenneneeB — yuy€HbId U
IpaKIaHUH.

Xumuueckass cBs3b. KoBaJleHTHas (HoJisipHass M HENOJSpHas) CBS3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX IIEMEHTOB. IOHHAs CBA3b.

Crenenb  okucieHusi.  OKUCIMTEIbHO-BOCCTAHOBUTENBHBIE  PEAKLUU.
[Iponiecchl OKMcIeHNs U BOCCTaHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BELIECTB METAUIOB M HEMETAIOB, B3aMMOJICHCTBHE
TUAPOKCUJA LMHKA C PACTBOPAMHU KHUCJIOT M WIENOYEH, INPOBEICHHUE OIBITOB,



WUIIOCTPUPYIOIIUX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENBHBIX  pEeaKUuid
(ropeHue, peakliuu pas3iokKeHHsl, COEITUHEHU).

Mescnpeomemmnbnie ceasu

Peanuzanmss MEXIpeAMETHBIX CBS3€M NP HM3YyYEHWH XMMHMM B 8§ Kiacce
OCYLIECTBJISIETCS. 4Y€pe3 HCIIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUH, TAK W TOHITHH, SIBISIOIIUXCS CUCTEMHBIMU JJI1 OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TOHATHS: HAYYHBIA (DaKT, TMIOTE3a, TEOpHS,
3aKOH, aHaJlu3, CHUHTE3, KiIacCU(UKaIMs, [EePUOJUYHOCTb, HAONIO/IECHNUE,
DKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®dusnka: Marepusi, aToM, D3JEKTPOH, NPOTOH, HEWUTPOH, WOH, HYKJIUJ,
M30TOIIBI, PaJUOAKTUBHOCTD, MOJIEKYJA, DJIEKTPUUYECKUM 3apsAll, BEIIECTBO, TEINO,
00BEM, arperaTHoe COCTOSIHUE BEUIECTBA, ra3, (PM3MYECKUE BEIUYUHBI, €IUHULBI
WU3MEPEHUS, KOCMOC, IUTAHETHI, 3BE31bI, COoHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHbIE MOPOJBL,
IIOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHYeCKasi peaKus

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHWUU CBOMCTB
XUMUYECKUX DJJIEMEHTOB TMEPBbIX TPEX TMEPUOJAOB, Kallus, KaJIbLMs M HX
COCIVMHEHUN B COOTBETCTBUM C IIOJIOKEHHUEM DJJIeMEHTOB B llepumomnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHUIBl XWMHYECKOW CBSA3U. THIIBI KPUCTALIMYECKUX
pPEIIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THNA KPUCTAIMYECKON PEIIETKH U
BUJIa XUMHUYECKOM CBSI3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHMYECKUX BEUIECTB. XMMHUUYECKHE
CBOMCTBA BEIIECTB, OTHOCSAIIMXCS K PAa3JIMYHBIM KJAaccaM HEOPraHUYECKUX
COCIMHEHUN, TEHETUYECKas CBSI3b HEOPTaHUUYECKUX BELIECTB.

Knaccudukanus XuMHUECKUX PEAKIHM 110 Pa3IMYHbIM MIPU3HAKaM (IO YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(]dexTy, Mo
U3MEHEHUIO CTETEeHEH OKHUCICHHUS XMMHYECKHX 3JIEMEHTOB, 10 0OpaTUMOCTH, IO
YUYaCTHUIO KaTajau3aTopa). DK30- U SHAOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUECKUE
YpaBHEHUS.

[Tonsitue o ckopoctu xumuueckon peakuuu. [lonsiTue 00 0OpaTUMBIX U
HEOOPAaTUMBIX XUMHUYECKUX peakiusx. [loHATHe O TOMOTeHHBIX M TeTepOTEeHHBIX
peakuusax. [lonsatue o xaranuse. [lonstue o xumMmuueckom paBHoBecuU. DakTOpHI,



BIMSIOIINE HAa CKOPOCTh XHMHYECKOW PEAKUUH U IMOJIOXKEHUE XHUMHYECKOrO
paBHOBECHS.

OKHUCIUTETPHO-BOCCTAHOBUTENILHBIE  PEAKIMM,  DJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  pEaKIUU. CocraBiieHME  ypaBHEHUU
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAaKUUd C  HUCHOJIB30BAHMEM  METOJA
AJIEKTPOHHOTO OajaHca.

Teopus 31EKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Karnonbl, aHMOHbI. MeXaHU3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XxuMHu4eckoil csizu. CreneHs aucconuanuu. CUIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakunu noHHOro oOMeHa. Y cinoBus NpOTEKaHUs peakil HOHHOTO OOMEHa,
IIOJIHBIE M COKpPAlIEHHBIE HOHHBIE ypaBHeHUs peakuuid. CBoWCTBa KHUCIOT,
OCHOBAHMM W cOJell B CBeTE€ MPEACTaBICHUHA 00 AIEKTPOIUTHYECKOU
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBI. [loHATHE O THIpOIU3E COEi.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMHU KPUCTALIMYECKUX PEHIETOK HEOPraHMYECKUX
BEUIECTB — METAJUIOB U HEMETauIoB (rpadura U ajnmasza), CIOKHBIX BEILECTB
(x70puaa HaTpusi), UCCIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XUMHUYECKOW PEaKIUU
OT BO3JCHCTBUS pa3iIMUHBIX (AKTOPOB, MCCIEAOBAHUE HIIEKTPOIPOBOJHOCTU
pacTBOPOB BEIIECTB, MpOLEcca AUCCOLMALMK KHUCIOT, LIEIOYeHd U  coJiel
(BO3MOXXKHO  HCHOJB30BAHME  BUJEO MaTEpPUAIOB), MPOBEJACHHE  OIbITOB,
WUIIOCTPUPYIOIIMX ~ NPHU3HAKM  NPOTEKAHHWS  peakuuid HOHHOro  oOMeHa
(oOpazoBaHue oOcanka, BBIJCICHHE Ta3a, O00pa3oBaHUE BOJbI), OIbBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakUuu pas3yIoKEeHUs, COCIMHEHUs), Paclo3HaBaHUE HEOPraHMYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEaKUUMi HA HOHBI, pEIIECHUE
HKCIIEPUMEHTAJIbHBIX 33/1a4.

HemeTtansibl U MX coeIMHEHUSA

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (pu3MUecKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aMMOJEHCTBHE C METAUIaMH, HEMETaUIaMH, WIeJI04aMH). XJIOPOBOIOPOI.
ConsiHast KUCIIOTa, XUMUYECKHE CBOMCTBA, MOJydeHHE, nmpumeHeHue. [lelicTBue
XJIOpa W XJOPOBOJOPOAA HA OpPraHW3M 4YeJIOBEKAa. BaXHeWlne XJIOpUIbl U KX
Hax0XJICHUE B MIPUPOJIE.

O6mast xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHble cTerneHu okucieHusi. CTpoeHue W (pumyeckue CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAa U CEPbl. AJIIOTPONHBIE MOAUDHUKAIIMN KUCTIOPOIa
U cepbl. XuMUYeckue cBoiicTBa cepbl. CepoBOAOPO, CTpOeHHE, (PU3NUYECKUE U



XUMHUYECKHe cBOMCTBa. OKCHUIBI Cepbl KaK MPEICTABUTENN KHCIOTHBIX OKCHJOB.
Cepnass kucioTa, (QuU3MYecKMe U XUMHUYECKHE CBoMcTBa (oOlue Kak
MpEACTaBUTENST Kjacca KHCIOT W crnenuduyeckue). XHUMUYECKHE pPEaKIuHu,
JeXalyue B OCHOBE IMPOMBIIUIEHHOTO CHoco0a MOMY4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoil KUCIOThI. COJIM CEpHOI KHCIIOThI, KAUECTBEHHAs! PEaKIUs Ha
cyiabdaT-uoH. HaxoxaeHue cepbl U €€ COCOUHEHHH B MpHPOAE. XUMHUYECKOE
3arpsi3HEHUE OKPYKAIOMIEH CpeIbl COCIMHEHUSIMU Cepbl (KUCIOTHBIC JI0XK[IH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILECHUS.

OOmast xapakTepucTuka 371eMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTEMEHH OKUCIECHUA. A30T, paclpoCTpaHEHHE B MPUPOJIE,
¢duznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B npupojie. AMMHaK, ero
duznyecKkre u XMMHUUECKHUE CBOMCTBA, oMy4yeHne U npuMenenue. Conu aMMOHMUS,
uX pU3NYECKNe U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ TMOodydeHHe, (QU3MUECKUe U XUMUYECKUE
cBOMcTBa (0OIIME KaK TMPENCTABUTENSl Kiacca KHUCIOT W cHenudUuueckue).
Hcnonp30BaHWe HUTPATOB M COJEM aMMOHHS B KAauyeCTBE MHUHEPAIbHBIX
ynoOpeHui. XuMHUUECKOe 3arpsi3HEHUE OKPYXKaIoUIel cpeibl COEAMHEHUSIMH a30Ta
(KUCTIOTHBIE NOXAM, 3arps3HEHHE BO3AyXa, IMOYBBI U BOAoEéMOB). Docdop,
aloTponHble Moaudukauuu (ochopa, (U3MUECKUE MU XUMHUYECKHME CBOWMCTBA.
Oxcug docdopa (V) u dochopHas kuciora, puznueckue U XUMUUECKHUE CBOMCTRA,
nosnyyenue. Mcnonp3oBanue GpocdaroB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

OO6mast xapakrepuctuka 3nemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapakTE€pHbIE  CTENEHH  OKHUCIEHHUS.  YTIJEpoJ,  aJIOTPOIIHbIE
Moau(puUKalMM, pPACHpPOCTpaHEHHE B TNPUPOJE, (PU3UUECKHE U XUMUYECKUE
cBoiicTBa. AncopOius. Kpyrosopot yriepoaa B mpupojge. OKCuabl yriaeposa, ux
¢usznyeckne W XUMHYECKHE CBOMCTBA, JACWCTBUE Ha >KUBbIE OPTraHU3MBI,
MOJlydeHUE W TMPUMEHEHHE. DKOJOTHMYECKHEe TPOOJIEMBI, CBS3aHHBIE C OKCHIOM
yriaepoaa (IV), rumore3a riao0aJbHOTO TOTEIJICHUS KiIWMaTa, MapHUKOBBIM
addekrt. YronpHas KuciaoTa U €€ coyM, uX Pu3nuecKkue U XMMUYECKHUE CBOMCTBA,
nojsyuyeHue W npuMmeHeHue. KauecTBeHHass peakuuss Ha KapOOHAT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, POMBIIUIEHHOCTH U CEIBCKOM
XO34MCTBE.

[lepBoHayanbHbIe MOHATHS 00 OPraHMYECKUX BEIIECTBAX KAK O COCTUHEHHIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUJIeH, dTaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
MPOAYKTHI WX TepepaboTku (OEH3MH), UX POJb B OBITY W IPOMBIIIJIEHHOCTH.
[TonsiTie 0 OMOIOTUYECKU BaXKHBIX BEIIECTBAX: )KHUpaX, OeJKax, yriieBogax — U ux



poJii B KM3HM 4YeJlOBeKa. MarepualbHOE€ €IWHCTBO OPraHUYECKUX U
HEOPTaHUYECKUX COCAUHEHHUI.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, IMOJYyYCHHE H
npumeHenue. CoenuHeHHus KpemHUsi B mpupojae. OOume npeacraBieHus o0
okcunie kpemaust (IV) u kpemaueBoi kuciore. CUIUKAThI, UX UCIOJb30BAHUE B
OBITY, B IIPOMBIIIJICHHOCTU. BaxHelllne CTpOUTENbHbIE MaTepHalibl: KEPaMHUKa,
CTEKJIO, IIEMEHT, O0eTOH, kene300eToH. [Ipobiempr 6e30MacHOTO HMCIOIB30BAHMUS
CTPOUTEJIbHBIX MAaTEPUAJIOB B MOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHUe 00pa3I0B HEOPTaHUYECKHX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIIMN Ha XJIOPUJI-MOHBI U HAOIOJCHHUE MPU3HAKOB
UX TIPOTEKAaHMS, OMBITHI, OTpaxkaromue (U3NIECKHE U XUMUUYECKHUE CBOMCTBa
rajJoreHOB M HUX COCIUHEHUI (BO3MOXKHO MCIOJIb30BAHUE BHICOMATEPHUANIOB),
O3HaKOMJIEHME ¢ oOpa3laMud XJOpUAOB (TAJIOTE€HUIOB), O3HAKOMJICHHUE C
oOpazmamMu  ceppl U €€  coeAUHEHUSIMU  (BO3MOXXHO  HCIOJIb30BaHUE
BUJIEOMATEPHUAITIOB), HAOIIOICHHE TIpollecca OOYTIIMBaHUs caxapa Mo JCUCTBHEM
KOHIICHTPUPOBAHHON  CEPHOM  KHUCJIOTBI, H3YYEHUE XHUMHYECKUX CBOICTB
pa30aBlIEHHOI CEPHON KUCIIOTHI, MPOBEJEHUE KAaUeCTBEHHON PeakInK Ha Cyabdar-
MOH U HaOJIOJICHHE MpHU3HaKa €€ TMPOTEKaHMs, O3HAKOMJICHHE C (DU3NYECKUMU
cBoiicTBaMu a3oTra, (ochopa M HX COEAMHEHHH (BO3MOMKHO HCIOJIb30BaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YI0OpEeHUH, MOJyYeHUE,
coOupaHue, pacrno3HaBaHUE U W3YYCHUE CBOMCTB aMMMaKa, MPOBEIACHUE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (pocdar-uoH u u3ydyeHue Nmpu3HaAKOB
UX MPOTEKaHMUsl, B3aMMOJICICTBUE KOHLIEHTPUPOBAHHOW A30THOU KUCIIOTHI C MEABIO
(BO3MOKHO HCMOJIb30BaHUE BHJIEOMATEPHUAIIOB), V3y4YCHUE MOJIeIIen
KPUCTAJUIMUECKNX PEmETOK anmasa, rpadura, ¢yiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOpPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJydeHHUE, COOMpaHue, paclo3HaBaHUE U WU3YUYCHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJCHUE KAaYeCTBEHHBIX PEAKIMi Ha KapOOHAT U
CUJIMKAT-MOHBl W HW3YYEHHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MNPOAYKIIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3SKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxxHenme HeMETaIUTbl U UX COCTUHEHUSD.

MeTaJsibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHUKAa XUMUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHUHU
ux mnonoxeHusa B llepuomuueckor cucreMe XHUMUYECKUX diemeHToB [, .
MeHnneneeBa u cTpoeHus: aToMoB. CTpO€HHE METaJUIOB. MeTtajundeckasi CBsi3b U
METAJIMYECKas ~ KpUCTa/UIMUecKass  pemi€Tka.  DJIEKTPOXUMHUYECKUU Pl
HanpsoKeHUN MeTayuioB. OU3ndeckrue U XMMHYECKHe CBOMCTBA MeTauioB. Oomue



CIOCOOBI TIONy4eHHUST MeTawioB. [loHATHE O KOPPO3WM METAIJIOB, OCHOBHBIC
CrocoObl 3alUThl UX OT Kopposuu. CrutaBel (CTallb, YYTYH, AIOPATIOMUHUMH,
OpoH32a) U X MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[[lenouynble MeTambl: NoJNOXKeHHe B [leproanyeckoil cUCTEME XUMUYECKUX
sanemeHToB . 1. MenpaeneeBa, CTpoO€HHE MX aTOMOB, HAXOXJICHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpuMepe HaTpus U Kanus). OKcuabl u
TUJAPOKCUIBI HaTpuss W Kanus. [IpuMeHeHHe IENOYHBIX METalIOB M HX
COEIMHECHUM.

[[lenoyHO3eMENbHBIE METAJUIBI MarHMii W KaJblMW: IIOJIOKEHHE B
Ilepuonnueckoin cucreMe xumudeckux snemeHToB [[. M. MenneneeBa, crpoeHue
UX aTOMOB, HaXOXKJICHHE B IIpupojic. PU3ndyeckre 1 XUMUYECKUE CBOMCTBA MarHus
U Kanblus. BaxuHelue coequHeHHs KalblUs (OKCHUI, THAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.

AJIFOMUHUN: TIOJ10)keHUE B [leproinueckor CUCTeEME XUMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHHME aToMa, HaxOXKIE€HHE B mnpupone. Puznueckue u
XUMHUYECKUE CBOMCTBA allOMUHUS. AMQOTEpHBbIE CBOMCTBA OKCHIA U THAPOKCUIA
ATIOMHUHUSL.

Keneso: nmonmoxenue B [leppuoanyeckor cUCTeME XUMUYECKHUX AJIEMEHTOB /1.
N. MeHnneneeBa, CTpOEHHE aroMa, HAaxXOXAeHWe B mnpupoae. dusznueckue u
XUMHUYECKUE CBOMCTRA xkene3a. OKCubl, THAPOKCHIbI U conu xenesa (I1) u xenesza
(IIT), ux cocraB, CBOMCTBA U MOJYyUYCHHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C oOpasllaMi METAUIOB U CIUIABOB, HMX (PU3UYECKUMHU
CBOMCTBAMHU, H3yUYCHHE  PE3yJbTAaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
WCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJCUCTBHUS OKCHIA
KJIbIIUSI W HATpus C BOJOM (BO3MOKHO HCIIOJIb30BAaHUE BHJIEOMATEPUAIIOB),
HCCJIEJOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLIECCA TOPEHUS XKeEJe3a B KUCIOPOIE
(BOBMOXKHO  HCMOJIb30BAHWE  BUJICOMATEPUANIOB), TPU3HAKOB  MPOTEKAHUS
Ka4ECTBEHHBIX PEAaKIMii Ha MOHBI: MarHus, KajabllMs, aJlOMUHUS, IIMHKA, JKEJe3a
(IT) u xenesza (III), mequ (II), HaGnrogeHNE U OMMCAaHUE MPOIECCOB OKPAITUBAHUS
IJJAMEHH WOHAaMU HATpusi, Kaus U Kaiblus (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THAPOKCHUIA AIFOMUHUS
Y TUJIPOKCHUJIA [IMHKA, PEMICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 M0 TeMe «BakHeunime
METAJUJIbl U KX COCIUHEHHUSD.

XuMHA U OKPYKaKLIas cpeaa

BemecTtBa u marepuanbsl B IMOBCEAHEBHOW KU3HM uelloBeka. besomacHoe
WCITOJIb30BAHUE BEIICCTB M XUMUYECKUX peaknuii B ObiTy. [lepBas momomip npu
XUMHUUYECKUX 0KOraxX U OTPABIICHUSIX.



XHWMHUYECKOE 3arps3HEHUE OKpYKarolehd cpenbl (MpefenbHas I0mycTHMast
KOHIIEHTpalus Bemects, aanee — [11K). Ponb xumuu B pelieHnu 3KOJ0THYECKUX
poOJieM.

Xumuueckuii IKCnepumMeHm:

M3yueHHe oOpaslloB MaTepualioB (CTEKJIO, CIUIABbI METAJUIOB, MOJIUMEPHBIC
MaTepHabl).

Mesicnpeomemmuwie céazu

Peanmnsannss MeXnpeIMETHBIX CBSI3€M INPU W3YYEHHM XMMHM B 9 Kiacce
OCYILECTBIISIETCSl 4E€pe3 HCIHOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAayYHBIX
NOHATUH, TAK W NOHITHUM, SBISIOIUXCS CUCTEMHBIMU JUIS OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAy4YHBIM (DAKT, TMIOTE3a, 3aKOH,
TEOpHsl, aHaM3, CHUHTE3, KIACCU(PUKALMS, TEPUOJAUYHOCTh, HAOIIOIEHUE,
HKCIIEPUMEHT, MOJEIIUPOBAHUE, HW3MEPEHHE, MOJIEIb, SBJIEHUE, MaPHUKOBBIN
s deKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duznka: Marepus, aToM, D3JEKTPOH, NPOTOH, HEWUTPOH, WOH, HYKJIUJ,
W30TOIBI, PAJUOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKUN 3aps, IPOBOJHUKM,
NOJYIPOBOJHUKU, AUDJCKTPUKH, (POTOJIEMEHT, BEIIECTBO, TEJI0, OOBEM,
arperaTHO€ COCTOSIHUE BELIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUTUYECKAs
peméTka, CIuiaBbl, (PU3UYECKHE BEJIMYUHBI, €AUHUIBI M3MEPEHHS, KOCMHUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, CoNHIIE.

buonorusi: ¢orocunres, npixanue, Ouocdepa, 3KOCUCTEMA, MHUHEPATbHBIE
y10OpeHus, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

['eorpadusi: armocdepa, ruapochepa, MHUHEpATbI, TOPHBIE TOPOJIBI,
II0JIE3HBIE UCKOIAEMBbIE, TOILINBO, BOJAHBIE PECYPCHI.



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

JINYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHUS MPOTpaMMbl OCHOBHOT'O  OOIIEro
oOpa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4eOHOH H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIecTBe MpaBWIaMH M HOPMAaMH TOBEICHUS M CIOCOOCTBYIOT IpolieccaM
CaMOIMO3HAaHUs, CAMOPA3BUTHUS U COLIMATIU3ALMHI 00YUYaIOIIUXCS.

JIM4HOCTHBIE  pe3yNbTaTbl  OTPaXalrT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBATbCS CUCTEMOW IIO3UTHBHBIX LIEHHOCTHBIX OpHEHTALMN U
pacUIMpEHHE OIBITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIMTAHUS

LIEHHOCTHOT'O OTHOILIEHHS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
U HAay4YHOMY HAacCJeIHI0, MOHUMAHHS 3HAYEHUs XUMUYECKOHM HAyKU B JKU3HU
COBPEMEHHOT0 OOILECTBA, CIOCOOHOCTH BIAJETh JOCTOBEPHOW HH(pOpMaIMeil o
MEPEIOBbIX JOCTUKEHUSIX W OTKPBITUAX MHUPOBOM U OTEUECTBEHHOW XUMUU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rpaKAaHCKOr0 BOCITUTAHMS:

MPEACTABICHUS. O COLMAIBHBIX HOpPMax M MpPaBUIaX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTH B OOLIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATEeNbCKOM, TBOPYECKOM W APYrMX  BHJAAX
NeSATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH NpU
BBINIOJIHEHUHU YYE€OHBIX, [O3HABAaTEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX IPOEKTOB, CTPEMJICHUSI K B3aUMOIIOHUMAHUIO
¥ B3aUMOIIOMOIIM B IMPOLECCe OTOW Y4YEeOHOM EeATENbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE IIOBEJEHUE W IMIOCTYNKM CBOMX TOBApUILEH C IO3HULHH
HPaBCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIEACTBUI IOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MIO3HAHUSI:

MHPOBO33PEHUYECKHE TPEJICTABIICHUS O BEIECTBE M XHMMUYECKOW pEaKIuH,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAYKHM U COCTAaBIIAIOIINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 33aKOHOMEPHOCTSX Pa3BUTHs NPUPOIBI, B3aHUMOCBS34X YEJIOBEKA C
MIPUPOIJHOM CPEZIOH, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MIO3HABATEJIbHBIE MOTHUBBI, HAIIPaBJIEHHBIE HA MOJIYYEHUE HOBBIX 3HAHHM IO
XUMHH, HEOOXOauMbIe Ui OOBSCHEHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUH,
MO3HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATENbCKOW KyJIbTYpbhl, B TOM YHCIIE



HABBIKOB CaMOCTOSITEIbHOM pabOThl C y4eOHBIMH TEKCTaMH, CHpPaBOYHOU
JUTEPAaTypoH, JOCTYNHBIMH TEXHUYECKUMU CPEACTBAMH HMH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpEeC K OOYYEHHIO U IO3HAaHHIO, JI0003HATEIbHOCTh, TOTOBHOCTh U
CIOCOOHOCTP K  CamMOOOpa30BaHUIO, TMPOEKTHOM U  HCCIENOBATEIbCKOU
JEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABIEHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMuPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAaHUE IIEHHOCTH JKU3HHU, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKM Ha 3J0pOBBI 00pa3 KU3HMU, OCO3HAHUE TOCIEICTBUA U
HENPUATHE BPEIHBIX IPUBBIYEK (YIIOTPEOICHUS aJIKOTr0JIsl, HAPKOTUKOB, KYpPEHHUS),
HEOOXOAMMOCTH COOJIOJEHUS TpaBWi OE€30MaCHOCTH MpU OOpalllEHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEATbHON KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSL:

MHTEpEC K MPAKTUUYECKOMY U3yUYEHHUIO Ipodecchii u Tpyia pa3iMyHOro poja,
YBaXEHUE K TPyAYy U pe3ysibTaraMm TPYAOBOW IEATEIBHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHMs] MPEAMETHBIX 3HAaHUN 10 XUMHUHU, OCO3HAHHBIN BBIOOD
VHIMBUIYAJIbHON TPAeKTOPUH MPOJOJIKEHHSI 00pa30BaHUs ¢ YUYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTHU K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEMH,
yCHEMHON NpohecCUOHATBHOM AESATENBHOCTA U Pa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTh aIalTUPOBATHCA B MPOGECCUOHANBHOU CPEJIE;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKU 1I€JIECO00pa3HOe OTHOIIEHHWE K NPUPOJIe KaK HCTOYHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 3I0POBOIO U
Oe3omacHOro o6Opasza KH3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
buznyecKkoMy M TICHUXHYECKOMY 3/I0pPOBBIO, OCO3HAHHE IICHHOCTH COOIIOACHUS
npaBui 0€30MACHOTO MOBEECHUS MTPU padOTe C BEIIECTBAMHU, a TAKKE B CUTYALIMSIX,
YTPOXKAIOIIUX 3I0POBbIO U )KU3HU JIOJEH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, MOJIy4aeMble MPU MU3YYEHUH XUMUU, IS
pELICHUS 33/1a4, CBSI3aHHBIX C OKPY’KAIOLIECH MPUPOJHON CPEAOM, I MOBBILICHUS
YPOBHSI ~ DKOJIOTUYECKOW  KYyJIbTYphl, OCO3HaHUS TJO0AJIBbHOTO  XapakTepa
HKOJIOTUYECKUX TPOoOJIeM M MyTed HMX peIIeHHs MOCPEACTBOM METOA0B XHUMHUH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJCTBOBAaThCS UM B IO3HABATEIIBHOM,
KOMMYHHMKaTUBHON U COLMATIbHON MPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe MeranmpenMeTHBIX pe3yJbTaTOB BBIACHSAIOT 3HAYUMBIE IS
dbopMUpOBaHHA MHPOBO33PEHUSA OOIIEHAYyYHbIe TMOHATHS (3aKOH, TEOpus,
NPUHLIKII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYToe.), KOTOpbIe



WCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPeAMETOB (GOPMUPOBATH MPEACTABICHUE O IEIOCTHON
HAy4YHOM KapTHMHE MHpA, U YHUBEpCAJIbHbIC yUeOHbIE IeUCTBUS (IT03HABATEIIbHbIE,
KOMMYHUKATHUBHBIC, DPETYJISATHUBHBIC), KOTOphIE 0OecneunBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JEATEIIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiiCTBUSA

ba3oBble jornueckue aeiicTBU:

YMEHHSI HCIOJIb30BaTh MNPHUEMBI JIOTUYECKOTO MBIIUJIEHUS IPU OCBOCHHUH
3HAHWI: PACKPBIBaTh CMBICI XUMHUUYECKHX MOHATUN (BBIAEIATh UX XapaKTepHbIE
MPU3HAKHU, YCTaHABJIMBATh B3aUMOCBSI3b C JIPYTUMHU MOHSTHUSIMH), UCIOJIb30BAThH
MOHATUS JJIs1 OOBACHEHUS OT/EIbHBIX (PAKTOB U SIBJICHUH, BRIOUPATh OCHOBAHUSI U
KpUTEpUU JJIsl KJIACCU(PUKAIIMU XUMHUYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKUE PACCYX IEHUS (MHIAYKTUBHBIC, JCAYKTUBHbBIC, IO aHAJIOTUH),
JI€TIaTh BBIBOJIBI U 3AKIIOYCHHS;

yMEHUE TMPUMEHSTh B TIPOILIECCe TO3HAHUA TOHATHS (NIPEAMETHBIE U
MeTarpeMETHbIC), CHMBOJIUYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yeMbI€ B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMHUYECKUN 3HAK (CHMMBOJ DJIEMEHTa), XuMudeckas G(opmylia W ypaBHEHHUE
XUMHUUYECKON peaklny — MpU PEIICHUH y4eOHO-TI03HABATENbHbBIX 33J1ad, ¢ YYETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh U XapaKTePU30BaTh CYIIIECTBEHHbBIC
MPU3HAKN U3YyYaeMbIX O0BEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEaKIIUA,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEUHS B U3y4aeMbIX MTPOIIECCAX U SIBJIICHUSIX.

ba3zoBble ucciaenoBare/ibCKue 1eCTBUA:

YMEHHE HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE MHCTPYMEHTA
MO3HAHUS, a TaKke B KauyeCTBE OCHOBBI MJi1 (POPMHUPOBAHUS THUIIOTE3bI IO
MPOBEPKE NMPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

NpUOOpPETEHUE OMNbITa MO TUIAHUPOBAHUIO, OPTaHU3AIMH W TIPOBEICHUIO
YYCHHUYECKUX JKCIIEPUMEHTOB, yMEHHWE HaOmomaTh 3a XOJO0M IIpoliecca,
CaMOCTOSATENILHO MPOTHO3UPOBATH €T0 Pe3yNbTar, (OPMYIHUpPOBaTH 0000IICHUS U
BBIBO/IbI 110 PE3yJibTaTaM MPOBEAEHHOIO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTYET
0 MpoJieNITaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BbIOMpATh, AHAIU3UPOBATH W HWHTEPHPETUPOBATH HHGPOPMALIUIO
pa3TUYHBIX BUIOB M (HOPM MPEACTABICHUS, TIOJyYaeMyl0 U3 Pa3HbIX HCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE



nocobusi, pecypcbl MHTepHeTa), KPUTUYECKH OLEHUBATh MPOTHUBOPEUMBYIO H
HEJI0OCTOBEPHYIO HH(OPMAIIHIO;

yMEHUE TPUMEHSTh Pa3ju4yHble METOJbl U 3aMpOoChl MPU MOHUCKE U OTOOpE
uH(MOpPMAIIUU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX JJisi BBIMOJIHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIJIEHUE KYJIbTYpOH aKTUBHOTO MCIOJb30BAHMS PA3IMYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATBHYIO (hOpMY TMpeAcTaBIeHUS UH(DOPMALIUU U
WUIIOCTPUPOBATh pEHIaEMbIE 3aa4d  HECIIOKHBIMUA CXEMaMH, JuarpaMMmaMu,
apyrumu hopmMamu rpaduki 1 UX KOMOMHAIUSAMY,

yMEHUE UCIOJIb30BaTh W aHAJIM3UpOBaTh B TIpolecce Yy4eOHOH U
MCCJIEI0OBATENBCKONW JEATEIbHOCTH MH(MOPMALMIO O BIUSHUU IPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
CpEBbL.

KoMMyHUKATHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe T1elCTBHS:

YMEHUSl 3aJlaBaTh BOMPOCHI (B XoJe Juanora W (Wiu) JUCKYCCHM) TIO
CylmlecTBy  oOCyXgaemMoill  TeMbl, (OpPMYyJIUpPOBATb CBOM  MPENJIOKEHUS
OTHOCHUTEJILHO BBIMOJHEHHS IPEAJIOAKEHHOMN 3a/1a4H;

YMEHUSI  MPEJCTaBIATh  MOJYyYEHHbIE  pe3yJibTaThl  O3HABATEJbHOM
JIEATCIBHOCTM B YCTHBIX M TMHCHBMEHHBIX TEKCTaX; JejaTh IPE3CHTAIUIO
pE3yNbTATOB BBIMOJHEHUS XMMHYECKOTO HKCIIEpUMEHTa (JaOOpaTOPHOIO OIbITa,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUE€OHOTO MTPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEIIbHOM WM MCCJIEAOBATEIbCKOW  NIESITEIBbHOCTH  MPU  PEUICHUU
BO3HUKAIOIIKMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB U COTJIaCOBaHUS
no3unuid (00CyXaeHHsl, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBI», KOOPIAHHAIIHS
COBMECTHBIX JICUCTBUM, OINPEACICHUE KPUTEPUEB MO OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U IPYTHE).

PeryasiTuBHbIe YyHUBEPCAJIbHbIE YUeOHbIe 1eliCTBHS:

YMEHHUE CaMOCTOSITEJIbHO OMNPEACNSATh LENU JEATeIIbHOCTH, [IAHUPOBATh,
OCYIIECTBIISTh, KOHTPOJUPOBATh M TPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO
NesATeTLHOCTh, BBIOUpaTh Harbosee 3pheKTUBHBIC CIIOCOOBI pelieHusT yUeOHbIX U
MO3HABATEJIbHBIX 33Ja4, CAMOCTOSTEIBHO COCTAaBJISATh WIH KOPPEKTUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEMCTBUM TIPU  BBIMOJHEHUU 33JaHUM C YYETOM
MOJIYYeHHUS] HOBBIX 3HAHUU 00 M3y4daeMbIX OOBEKTaX — BEILECTBAX M PEAKIMSIX,
OLICHUBATh COOTBETCTBUE IMOJYYECHHOIO pE3yJbTaTa 3asBICHHOM LIEJIH, YMEHUE
MCITI0JI30BaTh ¥ aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAraeMbl€ B YCIOBUU 33]IaHUN.

HPEJIMETHBIE PE3YJIBTATHBI



B cocraBe mpeaMETHBIX PE3YNBTaTOB 10 OCBOCHHUIO 00s3aTEIHLHOTO
coJlep>KaHMs, YCTAHOBJIEHHOTO JaHHOM denepaibHON paboyeil mporpaMMoH,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS HAay4YHbIE 3HAHUSA, YMEHHUS U CIOCOObI
JneucTBul, crneruduueckue A IpeAMeTHOH obnactu  «XUMHUS», BHIBI
JNEATEIbHOCTH 1O  IOJYYEHUIO HOBOTO  3HAHMS, €ro  HWHTEPHpPETALNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIty oOydenus B 8 kiiacce nmpeIMeTHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMECHHUIA:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHUW: aTOM, MOJIEKYJa,
XUMHUYECKUN JJIEMEHT, IPOCTOE BELIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpPOAHAS M HEOJHOPOHAS ), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIpHAsg Macca, KOJIMYECTBO BEIIECTBAa, MOJIb, MOJISIPHAs Mmacca,
MaccoBasi J10JIsl XUMHUUYECKOTO JIEMEHTa B COCAMHEHUHU, MOJIAPHBIA 00BEM,
OKCHJ], KHCIIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTENEHb
OKHCIICHUS, XUMHUYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUSA, PEAKIUU 3aMENICHUs, pEeaKUuu
oOMeHa, 3K30- ¥ SHJOTEPMHUUYECKHUE PEAKIINH, TEIII0BOU A((EKT peakiinmu,
AIpO aTOMa, JJIEKTPOHHBIM CIOW aroma, aToMHas OpOUTallb, PaIUyC
aToOMa, XMMHUYECKasi CBs3b, MOJISIPHAS WM HEMOJIIpHAs KOBAJCHTHAsl CBS3b,
WOHHAs CBSI3b, UOH, KATMOH, aHWOH, PACTBOp, MAccoOBas JOJS BEHIECCTBA
(TpolieHTHAs! KOHIICHTPAIUs) B PacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH W
MPUMEHSITH 3TU NOHATHUS MPU ONMKUCAHUY BELIECTB U UX MPEBPALICHUI;

e HCIOJBH30BaTh XHWMUYECKYIO CHUMBOJHKY JJIS COCTaBJICHHUS (HOpMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIIUN;

e ONpPENENATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKHUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MIPUHAJICKHOCTh BEIIECTB K OINPEAECIEHHOMY KJIACCy COCIUHEHUU I10
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJeHTHas M HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSIX;

e packpbiBaThb cMbIciH [lepuonnueckoro 3akona JI. W. Menaeneena:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XAMHUYECKUX 3JIEMEHTOB OT MX MOJoxkeHus B llepuonndeckoin cucreme,
3aKOHOB COXPAaHEHHMS MAacChl BEUIECTB, ITOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YYE€HUSI, 3aKOHA ABOTraJpo;

e ONUCBHIBATh W XapakTepuszoBaTh TabMUuHy0 Qopmy Ilepuonnyeckon
CUCTEMbl XHUMHMYECKHUX JJIEMEHTOB: pa3iauyaTh IMOHATHUS «TJaBHAs
noarpymnma (A-rpymnma)» u «mobounas noarpynmna (b-rpymnma)y, manbie u



OonbllIMe TEPUOABl, COOTHOCHUTH OOO3HAYEHHs, KOTOpbIE HMEIOTCS B
tabmuie «llepuoanueckass cucremMa XxuMuyeckux osaementoB . .
MenjeneeBay C YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, oOlee Yucio IeKTPOHOB
U pacrpeie]ICHUE UX MO 3JIEKTPOHHBIM CIIOSIM);

e KIACCUPUIMPOBATH XUMHUECKHUE SJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMUYECKHE peaknuu (10 YHUCIy U COCTaBy YYaCTBYIOIIUX B PEAKITUU
BEIIECTB, M0 TEIJIOBOMY 3D (PexTy);

e XapakTepHU30BaTh (OMHUCHIBATH) OOIIME XUMUYECKHUE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPKAasi ONMUCAHUE MPUMEPAMU MOJIEKYJISIPHBIX
ypaBHEHUM COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

e TPOTHO3MPOBATH CBOICTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4YECTBEHHOTO
COCTaBa, BO3MOXXKHOCTH TIPOTCKAHUS XUMHUYECKUX TIPEBpAIICHUN B
Pa3INYHBIX YCIOBHUSAX;

e BBIUHCIATH OTHOCUTEIBHYIO MOJIEKYJSPHYI0O M MOJSIPHYIO MAacChI
BELIECTB, MAaCCOBYIO JIOJII0 XUMHYECKOIO JJIeMEeHTa 1o (opmyie
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKInu;

e TPUMCHATH OCHOBHBIC OTICPAIIMHA MBICIUTEIHPHOU NEATCILHOCTH — aHAJIU3
U CHUHTE3, CpaBHEHHE, 0000IIeHre, CUCTeMaTU3allio, KiacCUu(pHUKAIHUIO,
BBISIBJICHUE TPUYMHHO-CICACTBEHHBIX CBSI3€d — JUISI M3YyYCHHS CBOWCTB
BCIIECTB M XWMHYECKHX pEaKIMi, EeCTECCTBEHHO-HAyYHBIE METOJbI
MO3HAHUA — HAONIOJCHUE, W3MEpPEHHEe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

e CIEAOBaTh TMpaBUJaM  TOJB30BAHHUS  XUMHUYECKOW  TIOCYAOM U
7abopaTopHbIM  000pYJIOBaHHWEM, a TaKKe TMpaBUjiaM OOpaIIeHUus C
BCIIECTBAMH B COOTBETCTBHUM C WHCTPYKIIUSMH II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TI0 TONYYCHUI0O WU COOMPAHHUIO
ra3oo0pa3HbIX BelIeCTB (BOJOpOAA M KHUCJIOPOJa), MNPUTOTOBIICHUIO
PACTBOPOB C OMNPEACIEHHON MAaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB MIETIOYEH M KUCIIOT C MTOMOIIBIO WHIUKATOPOB
(maxkmyc, peHondTanenH, METUIIOPAHXK U APYTHUE).

K xoHIy oOydenus B 9 kiacce npeMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e pacKpbIBaTh CMBICII OCHOBHBIX XHWMHMYECKHX TMOHSATHH: XUMHYECKUUI
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHWOH, MPOCTOE BEILIECTBO,
CII0)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEMEHb



OKHUCJICHHS, XUMUYECKasl PEaKITNs, XUMUIECKast CBs3b, TEIUIOBOU d(PdeKT
peakiuu, MOJb, MOJSPHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, AJEKTPOJUTHYECKAS] IUCCOLUUALMS, PEAKUUA HOHHOTO
oOMeHa, KaTauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTUMble U
HEOOpaTUMBIE PEaKIMH, OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHUCIEHHME U  BOCCTaHOBJICHUE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
METAJIMYECKas), KpUCTANIMYECKash penieTka, KOpPpOo3usi METaJlIoB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW pEAaKUHUH, TMPEAEIbHO JOMYyCTHMAas
koHueHTpanus [1/IK Bemectna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX [MOHATHA U
MPUMEHSITH 3TU TIOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIOJIB30BaTh XHUMHYECKYI0O CHMBOJIUKY JUISI COCTaBJCHUS (opmys
BEIIECTB U YPABHEHUN XMUMUYECKUX PEAKIU;

OMPENIENATh BAJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3IUYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
OTNpeNIIEHHOMY KJIACCY COEIUWHEHUU 1o ¢opmyrnaMm, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAs, WOHHAs, METAJUIMUECKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMmbicn Ilepuogmueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIKCHhIBaTh U XapaKTEpPHU30BATh
tabnnunyio Gopmy [lepuoanueckoil cUCTEMbl XUMHYECKHX 3JIEMEHTOB:
paznuyaTh TOHATUSA «rJaBHas moxarpymnma (A-rpynma)y U «mobodHas
noarpymnmna (b-rpynma)», manbie u OonbIMe TMEPUOABI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOpPhIE MMEIOTCS B TMEPUOJUYECKONW Taliuie, ¢
YUCJIOBBIMU  XapAaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XUMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsia sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacnpenesieHue WX 10 DJIGKTPOHHBIM CJIOSIM), OOBSCHITH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUI B
npejenax MaJblX MEPUOJIOB U TIAaBHBIX MOATPYHI C YUYETOM CTPOEHUS HUX
aTOMOB;

KJIacCU(UIIMPOBATh XMMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlECTBa,
XUMHUYECKUE PeaKIuu (M0 YUCIY M COCTAaBY YYACTBYIOIIMX B PEAKIIHMH
BEILECTB, MO TEMJIOBOMY 3(PQEKTy, MO0 U3MEHEHUIO CTENEHEH OKHCIICHUS
XUMHUUYECKUX IJIEMEHTOB);



XapaKTepu30BaTh (OMHCHIBATH) OOIMME U CHENUPUISCKUE XHUMHYECCKUE
CBOMCTBAa TPOCTHIX W CIOXHBIX BEIIECTB, MOJITBEpPXAasi OINHUCAHUE
IpUMEPAMH  MOJIEKYJISIPHBIX W HMOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XUMUYECKUX PEaKIIii;

COCTaBIISAITh YPABHEHUSI DJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKINA HOHHOTO
oOMEHa, ypaBHEHHUS pPEaKIWi, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOM CBA3U MEXK/y BEUIECTBAMU PA3IMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peaKUUn
MOCPEJICTBOM COCTABJICHUS DJIEKTPOHHOTO OallaHCa ATUX PEaKIINA;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTCKaHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBUSIX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJICKYJISAPHYIO M  MOJISIPHYIO MaccChl
BEILIECTB, MAaCCOBYIO JIOJIIO XUMHYECKOTO »JJeMeHTa 1o ¢opmylie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
10 YPaBHEHUIO XUMUYECKON PEaKInu;

COONIOaTh  MpaBUjia  TOJIB30BAHUS  XMMHUYECKOW  TMOCYyIOW U
Ja00paToOpHBIM  O0OPYJIOBAaHMEM, a TakXke TNpaBuiia oOpalieHust ¢
BCIIECTBAMH B COOTBETCTBHM C HWHCTPYKIUSMH 110 BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TONYYEHUI0O WU COOMPAHUIO
ra3000pa3HbIX BEIIECTB (aMMHUaKa U YTJIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIMH, TOATBEPKIAIOINIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IMMYTEM XJIOPUI-, OPOMU/I-,
nonua-, kapOonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI W3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHE B
BOJHBIX PacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MIPUMEHSATh OCHOBHBIC OIEpAIlMH MBICITUTEIIBHON NEATECILHOCTH — aHAJIH3
U CHHTE3, CpaBHEHUE, OOOOIIEHUE, CHUCTEMATU3AIMI0, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — I U3y4YEHHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKlUid, €CTeCTBEHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOMIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIIEPUMEHT (pealbHBIA H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KosnyecTBO yacon
Ne HaumeHoBaHue pa3iesioB U TeM K - duaekTpoHHble (LH(poBbHIE) 00pa3oBaTebHbIE
w/n IporpaMMebI Beero OHTPOJILHBIE paKTH4YeCKHue pecypes
padoThI padoThI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U IIPAKTHUUECKON 5 2 bubnnorexa LHOK https://m.edsoo.ru/7f41837¢
JEATeIIbHOCTH YEIIOBEKA
1.2 BemiecTBa 1 XuMuuyeckue peakiuu 15 1 bu6numoteka LIOK https://m.edsoo.ru/7f41837c
Hroro o pasneny 20
Pa3nen 2. BaxkHeiiune npeactaBuTe/ M HEOPraHMYECKUX BellleCTB
2.1 Bosayx. Kucnopox. Iowsrue 06 6 1 bubmuoreka ITOK https://m.edsoo.ru/7f41837¢
OKCHJIaX
2.2 ?(?;;;p on. HowsTHe 0 KucnoTax u 8 1 bu6auoreka LOK https://m.edsoo.ru/7f41837¢
03 | Bona Pactsoper. Honsrue 00 5 1 1 BuGimotexa LIOK https://m.eds00.ru/7f41837¢
OCHOBaHHSIX
24 OcHoBHbie [TACCRT HEOPTaHHHCCKHX 11 1 1 bubmuoreka ITOK https://m.edsoo.ru/7f41837¢
COCTMHCHUI
Hroro no paszneny 30



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

Pa3nen 3. [lepunoanueckuii 3axkon u [lepuoguveckas cucrema xumudeckux 3j1eMeHToB /. U. MenaeneeBa. CtpoeHne aToMOB. XMMHYeCKas
cBs3b. OKUCIUTEIbHO-BOCCTAHOBHUTE/IbHbIE PEaKIIUN

[Tepuoanueckuii 3aKOH U
[Tepuonuueckas cucrema
XUMHUYECKUX dieMeHToR /1. .
MengeneeBa. CTpoeHue atoMa

3.1 7 but6mmoreka LIOK https://m.edsoo.ru/7f41837c

3.2 Xumraeckas cssh. OKHCIHTEILHO- 8 2 bubnuoreka ITOK https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEJIbHBIC PEAKIIMH

Htoro no pazneny 15 bubnnorexa LHOK https://m.edsoo.ru/7f41837¢

PesepBHOe Bpems 3 bu6mmoreka LIOK https://m.edsoo.ru/7f41837c

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 68 S 6
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9 KJIACC

KoaunuecTBO 4acos

Ne HaumeHoBaHue pa3iesioB U TeM JeKkTpoHHbIE (HU(POBHIE)
Konrpoabnbie | IIpakTuyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypchl
padoThI padoThI
Pa3zgea 1. BemmecTBo U XUuMH4YeCKHe peakuu
[ToBTOpenue u yrirydiieHre 3HaHU!
1.1 p e 5 1 Bubmorexa [IOK https:/m.edsoo.ru/7f41a636
OCHOBHBIX pa3/iesioB Kypca 8 kjacca
OcHOBHBIE 32aKOHOMEPHOCTHU
1.2 P 4 bu6mmoreka LIOK https://m.edsoo.ru/7f41a636
XUMHYECKHUX PEaKIIHii
DNEKTPOIUTHYECKAS AUCCOIUAITHS.
1.3 P A Hat 8 1 1 bubnmuoreka [{OK https://m.edsoo.ru/7f41a636
XHUMHUYECKHE PEAKIIUU B PACTBOPAX
Hroro no pazgeny 17
Pa3nen 2. HemeTa/uibl ¥ UX coeIMHEHUSI
OO01mas xapakTepucThKa
2.1 XUMHYECKUX deMeHTOB VIIA- 4 1 bu6mmoteka IIOK https://m.edsoo.ru/7f41a636
rpynisl. ['anoressr



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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OO01as xapakTepucTHKa

2.2 XHMHYECKHX 31eMEHTOB VIA- 6 bu6mmoreka LIOK https://m.edsoo.ru/7f41a636
rpynmnbl. Cepa u e€ coeTMHCHUS
OO01mmas XxapakTeprucTHKa
XUMHYECKHX 3JIEMEHTOB VA-
2.3 7 bu6mmoreka LIOK https://m.edsoo.ru/7f41a636
rpymisl. A30t, pochop u ux
COCIMHCHHMS
OO01as xapakTepucTHKa
IVA-
2.4 XUMIHCCKHX SIICMEHTOB . 8 bu6mmoreka LIOK https://m.edsoo.ru/7f41a636
rpynmbsl. YTIepoa U KPEMHUH U UX
COCTMHCHHS
Hroro 1o pasneny 25
Pa3znen 3. MeTassibl M UX COeIMHEHMSI
3.1 OO0111e cBOIiCTBA METAIIJIOB 4 bu6mmoreka LIOK https://m.edsoo.ru/7f41a636
B -
3.2 WIHCHIIHE METAIITBL 1 X 16 bu6mmoreka LIOK https://m.edsoo.ru/7f41a636
COEIMHEHHMS
Hroro no paszneny 20

Pasnen 4. Xumus u okpyxaonias cpeaa



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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BemecTBa u Marepuainsl B ;KU3HU

4.1 qeNOBEKA 3 bubnmoreka [{OK https://m.edsoo.ru/7f41a636
Htoro mo pazneny 3
PesepBHOe Bpems 3 bubnuoreka L{OK https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 68
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HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoumnuecTBo yacos
Ne Hara JIeKTPOHHBbIE U(POBHIE
Tema ypoka Koutpoabubie | IlpakTuueckue
n/n Bcero U3YYeHU s o0pa3oBaTe/ibHbIE PeCypchl
padoThI padoThI
1 [Ipenmer xumuu. Poiap XuMuu B sKU3HU 1 bubmmoreka [JOK
yejoBeKa. Tera 1 BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsiTHE 0 METOAAX TTO3HAHMS B XUMUHU 1 bubmmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[TpakTuueckas pabora Ne 1 «IIpaBuna
3 paboTHI B 1a0OPaTOPUU U IPUEMBI 1 1 bubnnoreka [JOK
oOpareHus ¢ 1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Yucrele BemecTBa 1 cMech. CiocoOb! 1 bu6mmoreka [IOK
paszelieHusl cMecei https://m.edsoo.ru/ff0d26ca
[TpakTuueckast pabota Ne 2 «Paznenenue
5 cMmeceil (Ha mpuMepe OYHCTKU 1 1 bubmorexa HOK
. p p https://m.edsoo.ru/ff0d28c8
MOBapEHHOM COMN)»
bu6mmorekxa [IOK
6 ATOMEL H MOIICKYJIEL 1 https://m.edsoo.ru/ff0d2a6c
7 XuMHU4decKue 3J1eMEHTHI. 3HaK! 1 bubmuorexa [JOK
(CHMBOJIBI) XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8



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

bubmuoreka [JOK

IT
8 POCTHIC M CIOACHE Betficctna https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YICHUE bubmorexa HOK
YIP 4 https://m.edsoo.ru/ff0d2d50
3aK0OH OCTOSIHCTBA COCTaBA BEILIECTB.
10 Xumnueckas hopmyia. BameHTHOCTB bubmmorexa [JOK
pMy:d. https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHUX JIEMEHTOB
11 OTHOcHTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTtHocuTenbHAasE MOJIEKYJIIpHasi Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 1011 XMMUYECKOro JIEMEHTa bu6mmoreka [IOK
B COCIMHEHUU https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemiectBa. MoJib. bubmuorexa [JOK
MognspHas macca https://m.edsoo.ru/ff0d5230
14 ®duU3NYeCcKue U XUMUYECKUE SIBJICHUS. bu6mmoreka [IOK
XuMHU4YecKask peakus https://m.edsoo.ru/ff0d37fa
15 [Tpu3Haky u ycinoBHs MPOTEKAHUS bub6nuoreka [IOK
XAMHYECKUX PEaKui https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHUsI MaCcChl BEIIECTB. bubnmoreka [JOK

XHWMHUYECKUE YPABHEHUS

https://m.edsoo.ru/ff0d3b88



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
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https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
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Breraucnenus KOJIM4YCCTBA, MaCChl

17 BEIIECTBA [0 YPAaBHEHUSIM XUMHYECKUX bubmorexa LHOK
B . yp https://m.edsoo.ru/ff0d5708
peaKIuii
Knaccudukanmsa XUMHYECKAX PEAKIIUIA
18 (coe I/IHqc)eHHﬁ A3JI0KCHUS 3a1\I/1)e eHUs bubmmorexa [JOK
A s » SAMCIICHHA, https://m.eds0o.ru/ff0d3f34
oOmeHa)
19 KonTponbnas padota Nel o reme bubnuoreka [IOK
«BelecTBa 1 XUMHYECKHUE PEAKLIANY https://m.edsoo.ru/ff0d40c4
20 M. B. JIOMOHOCOB — y4€HBIN- bubnnorexa [HOK
SHIUKIIONEIUCT. https://m.edsoo.ru/ff0d4290
Bo3 — cMech razoB. CocTaB
21 BO3 nya Kucnopon — snemenT u bubmorexa [IOK
Ayxa. poat https://m.edsoo.ru/ff0d448e
npoctoe BemiecTBo. O30H
dusnyeckue U XUMUYECKHAE CBOMCTBA
22 KHCII0po/ia (peakliuyi OKUCIICHUS Bubmmorexa LIOK
POA 1 ’ https://m.edsoo.ru/ff0d4614
ropenue). [lorstue 00 oxcuaax
Croco0B! MOJIyU4eHUST KUCIIOPOa B
i PO bubmuorexa [JOK
23 1a00paTOPHUX U TIPOMBITUICHHOCTH.

[Ipumenenue kucaopoa

https://m.edsoo.ru/ff0d497a



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
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TennoBoii 3 PeKT XMMUIECKOI

p€aKknuu, MOHATUEC O TCPMOXUMUUYCCKOM

bu6mmoreka [IOK

24
ypaBHEHUH, FK30- U IHAOTCPMUYECKHUX https://m.edso0.ru/ff0d4790
peaKIusIx
TorumBo (HedTh, yroiab U METaH).
25 3ar }ISHCI-EI/qu];OS . a, CIIOCOOBI zzro bubmorexa HOK
P AYxS, https://m.edsoo.ru/ff0d4c4a
PEIOTBPAIICHUS
[TpakTiueckas padorta Ne 3 o reme
26 «Ilonmydenne u coOupaHue KUciIopoaa bubmorexa LHOK
7 P poa, https://m.edsoo.ru/ff0d4ae2
U3YYEHHUE €r0 CBOWCTBY
97 Bonopoa — snemeHT u npocroe bu6mmoreka [IOK
BelecTBo. Haxoxnenue B mpupoae https://m.edsoo.ru/ff0d4dd0
28 dusnyeckue U XMMUYECKUE CBOMCTBA bu6mmoreka [IOK
Bojopona. [Ipumenenne Bogopona https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [JOK
2 IT
o OFITHE O KHETOTax 1 COBx https://m.eds00.ru/ff0d50d2
30 Crioco0bI 1oTy4eHust BOAOPO/Ia B bubnuotexa [JOK
nabopaTopun https://m.edsoo.ru/ff0d4dd0
[Tpaktuyeckas padora Ne 4 o Teme
bu6mmoreka [JOK
31 «[Tomyuenue u cobupanue BoJ10poJa,

W3Yy4YEHUE €TI0 CBOMCTBY»

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4790
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MonsipHblii 00bEM ra30B. 3aKOH

bubmuoreka [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Breruucienns o0b€Ma, KOIU4YeCTBa
33 BCII[ECTBA r'a3a 10 €ro U3BECTHOM bubmorexa HOK
B . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILLECTBA WK 00BEMY
Berancnenus 00EM0B ra3oB 1o
34 ABHCHHUIO PEaKIIMM Ha OCHOBE 3aKOHA bubmmorexa [JOK
yp . peakl N https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH T'a30B
35 du3nvecKue U XUMHUYECKHE CBOMCTBA bubmuoreka [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuid. [lonsitue 00 bubnuorexa [JOK
WHJIUKaTOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBopurens. Hacwimennanie
37 u HI::HaCBIpeHHBIE aCTBOPBI NECCOBM bubmorexa HOK
B pactBopEL. https://m.eds00.ru/ff0d5b40
JIOJISI BEIIECTBA B pacTBOpE
[TpakTuyeckas padora Ne 5 mo Teme
«IIpuroroBieHne pacTBOpoB C bubnuorexa [IOK
38 .. . N
OIPEIENIEHHON MacCOBOM JOJIEN https://m.edsoo.ru/ff0d5eba
PacCTBOPEHHOTO BEIIECTBA»
39 Konrponsnas padora Ne2 o teme bub6nuorexa [IOK

«Kucnopoa. Bonopoxa. Boga»

https://m.edsoo.ru/ff0d6342
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https://m.edsoo.ru/ff0d587a
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Oxcuapl: cocTas, Ki1accupuKarms,

bubmuoreka [JOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenune u XuMHYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubmorexa HOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHwusI: cOCTaB, Kiaccudukams, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 ITonyuyenue 1 XuMHYECKHE CBOMCTBA bubnuoreka [IOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccuduxarms, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 ITony4yeHue U XMUMUYECKUE CBOMCTBA bubnnorexka [JOK
KUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIIATypa,
46 CHOCOéBII) HHOH )GHI/ISI XI/IMI/I‘IZ(I))KI/IG bubmorexa HOK
y YHEH https://m.eds00.ru/00ad9474
CBOMCTBa
[Tpaktuyeckas padora Ne 6. Pemenue
47 AKCIIEPUMEHTANIbHBIX 33/1a4 110 TEME bubnmnoreka [JOK

«OCHOBHBIE KJIACChl HEOPTAHUYECKUX
COECTUHEHUI)

https://m.edso0.ru/00ad9b7c



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
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

I'eneTnyeckas CBA3b MCXKY KiIacCaMu

48 HEOPTraHWYECKUX COEIUHEHUI bubmorexa [IOK
p A ’ . https://m.edso00.ru/00ad9a50
O06001IeHNEe U CUCTEMATU3alUs 3HAHUH
Konrtponbnas padora Ne3 o teme
49 "OCHOBHEIE KJ1aCChl HCOPTaHUYCCKHUX bubmorexa [IOK
. P https://m.eds00.ru/00ad9ch2
COCAUHEHUI
50 [TepBbIe OMBITKY KIACCH(PUKAITUU Bumorexa LIOK
XUMHCCKHX SJICMCHTOB. https://m.edsoo.ru/00ad9ela
51 ITonsiTHE O rpyMNITaX CXOIHBIX bubnnorexa [JOK
3JIEMEHTOB https://m.edsoo.ru/00ad9ffa
[Teproaudeckuii 3aKOH U
52 [Teproauueckast cuicTeMa XUMHUECKUX bubmorexa [JOK
pHOA https://m.edsoo.ru/00ada52¢
anemenToB /I. 1. Menaeneera
53 Ilepuoasl, TPYIIIEI, HOATPYIIIEI bubmmorexa [TOK
PHOJBL, TPYTHIRL, HOATPYH https://m.edso00.ru/00ada52¢c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnnoreka [JOK
anep. N3otomsl https://m.edsoo.ru/00ada342
CTpoeHHe JIIEKTPOHHBIX 000JI0UYEeK
. bubnuotexa [JOK
55 aToMOB 3JieMeHTOB [lepuoanueckoit

cucremsl J. 1. MeHaeneeBa

https://m.edsoo.ru/00ada6bc



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
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc

XapakTepucTuKa XMMHUYECKOT O
3JIEMEHTA IO €ro MOJIOKEHUIO B

bubmuoreka [JOK

56
ITepuoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Meunpeneena
3unauenue [lepuonnyeckoro 3aKoHa Jiist
57 pa3BUTHUSA HAyKu U npakTuku. /. U. bubnmoreka [JOK
MenneneeB — y4€HbIH, ITe1aror u https://m.edsoo.ru/00ada96e
rpaKAaHUH
58 DIIEKTPOOTPULIATETLHOCTh aTOMOB bubnunoreka [JOK
XAMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adb33c
bu6mmoreka [IOK
59 151
OFHAA XUMITHCCKAT CBASh https://m.edso00.ru/00adb486
60 O06o0011IeHne 1 cucTeMaTu3alys 3HaHuH bubnnorexka [JOK
/ Beepoccuiickas mpoBepouHas paboTa https://m.edsoo.ru/00adaab8
Konrtponsnas pabora Ne4 o teme
bu6mmoreka [JOK
61 «Ctpoenue aroma. XUMUYECKas CBA3bY /
. https://m.edsoo.ru/00adac34
Bcepoccuiickas npoBepoyHas paboTta
62 KoBanenTHas noysipHast XuMa4deckas bubnuotexa [JOK
CBA3b https://m.edsoo.ru/00adaab8
63 KoBaseHTHas HenosspHash XUMUYeCKas bubnuorexa [IOK

CBA3b

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



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

bubmuoreka [JOK

64 Crenexs okucieHus 1 https://m.edsoo.ru/00adae28
65 OKHCIUTEIbHO-BOCCTAaHOBUTEIBHBIC 1 bubmuorexa [JOK
peakuuu https://m.eds00.ru/00adb076
bu6mmoreka [IOK
66 OKuCIUTEIN U BOCCTAHOBUTEIN 1 httos://m.edsoo.ru/00adb076
O00011IeHNE U CUCTEMATU3AIUs 3HAHUN
67 o tTeMe «CTpoeHne aToMa. XUMHUYECKas 1 bubmnorexa [IOK
p ' https://m.eds00.ru/00ad9ch2
CBA3bY»
68 O00011IeHNE U CUCTEMATU3AaIUs 3HAHUN 1 E;:S;;I;T:;i?r(a/}:f 0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME



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

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kourpoabuble | IlpakTuueckue
n/n Bcero U3ydYeHHsi | oOpa3oBaTe/ibHbIE PeCypChl
padoThI padoTshI
[Tepuonuueckuii 3aKOH.
1 [lepuoanueckas cucteMa XMMHUYECKUX 1 bubmmorexa [TOK
pHo https://m.edsoo.ru/00adb59%
anemeHToB 1. 1. Menaeneena
3aKOHOMEPHOCTU B U3MEHEHUH
2 CBOMCTB XUMHUYECKHUX DJIEMECHTOB 1 bubmorexa LHOK
. https://m.edso00.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB
3 Knaccudukanus 1 HOMEHKIATypa 1 bubnuoreka [IOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
4 Bupl XMMUYECKOI CBSI3U U TUIIBI 1 bubnuorexa [JOK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o reme
5 «IToBTOpeHue u yriay0neHue 3HaHu 1 1
OCHOBHBIX Pa3/eJIOB Kypca 8 Kiacca»
6 Knaccuukanus XuMU4ecKux peaxkiun 1 bubnnoreka [JOK
10 pa3JIMYHBIM IIPU3HAKAM https://m.edso0.ru/00adbch0
[ToHsTHE O CKOPOCTH XUMUYECKOM
bu6mmoreka [JOK
7 peakuuu. [loHsTHE O TOMOT€HHBIX U 1

IreTCPOrcHHBIX PCAKIUAX

https://m.edsoo.ru/00adbe9a



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
https://m.edsoo.ru/00adbe9a

IloHsTHE O XUMHUYECKOM PaBHOBCCHU.
(DaKTOpBI, BJIMAIOOIHUEC HA CKOPOCTb

bu6mmoreka [IOK

8
XMMHYECKON PEAKIMU U MTOJ0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUS
9 OKHCIUTETbHO-BOCCTAHOBUTEILHBIC bubmuorexa [JOK
peakuuu https://m.edso0.ru/00adcade
Teopust 3MEKTPOIUTHUECKON
10 nccorranu. CHIBHBIE U cl1a0ble bubnmorexa LOK
a HHat. https://m.edso00.ru/00adcd68
AJICKTPOJIUTHI
11 HMoHHbIe ypaBHEHUS peaKUil Bubmorexa ITOK
yp peakt https://m.edsoo.ru/00add448
XHUMHUYECKHUE CBOMCTBA KUCIOT U
12 OCHOBAHUI B CBETE IIPEICTABICHUNA 00 bubnnorexa [IOK
o ped https://m.edsoo.ru/00add5d8
AIEKTPOJIUTUYECKON JUCCOIHAITTT
XHUMHUYECKHE CBOMCTBA COJIEU B CBETE
13 MIPENCTABIEHUHA 00 bubmorexa [IOK
P . https://m.eds00.ru/00add8b2
AIEKTPOJIUTUYECKON JUCCOIHAITTT
14 ITonsaTue o ruApoOIN3E CONIEH bubmorexa [IOK
AP https://m.edsoo.ru/00add9d4
15 O06o001meHre 1 CHCTEMAaTH3aIIHS bubmuorexa [JOK
3HaHUHU https://m.edsoo.ru/00addd12
16 ITpakTuyeckas padora Ne 1. «Pemenune bubnnorexka [JOK

OKCIICPUMCHTAJIbHBIX 3a/1a49»

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



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

OO01as xapakTepUCTHKA raJOreHOB.

bubmuorexa [JOK

17 XuUMHYECKUEe CBOUCTBA HA IIPUMEPE
P p https://m.edsoo.ru/00addecQ
xJjiopa
KonrtponsHast padora Ne2 o reme
18 «DIIEKTPOIUTHYECKAS JUCCOLIHALNS bubnnorexa LIOK
p ' https://m.edsoo.ru/00addfe2
XHWMHYECKHE PEAKIIUU B PACTBOPAX)»
XnopoBogopoa. CossiHast KUCIIOTA,
19 XUMHUYECKHAE CBOMCTBA, [IOJIYYEHUE bubnmorexa LOK
’ ¥ ’ https://m.edsoo.ru/00ade104
MIPUMCHCHHE
[IpakTuueckas pabora Ne 2 o Teme
20 «[TonyueHue COIIHON KUCIOTHI bubnmorexa LOK
yH N _ ’ https://m.edsoo.ru/00ade348
U3y4YeHHE € CBOMCTBY
Beruncnenus mo ypaBHEHUSAM
21 XUMHUYECKUX PEAKIINN, €CIIU ONUH U3 bubmmorexa [TOK
PCAKLHH, A https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
99 OO01mas xapakTepuCcTUKa SJIEMEHTOB bubnuorexa [JOK
VIA-rpynmer https://m.edsoo.ru/00ade64a
Annorpomnnsle MOAU(MHUKAIIAN CEPHI.
23 Haxoxcp €HIUE CEPEI Hq)eé coe I/IHeI})H/H?I B bubnmorexa [IOK
a p vﬂ https://m.edsoo.ru/00ade64a
npupoae. XUMHUYECKHE CBONCTBA CEPBI
24 CepoBojopo, cTpoeHue, Gu3ndecKkre bubnmoreka [JOK

U XUMHUYECKUE CBOUCTBA

https://m.edso0.ru/00ade802



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
https://m.edsoo.ru/00ade802

Oxcunpl cepbl. CepHast KMCIIOTA,

25 ¢du3nveckre 1 XUMHYECKHE CBOMCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMUYECKHE peaklny, Jiexalirue B
OCHOBE IPOMBIIIUIEHHOTO crioco0a
26 MOJyYEeHUSI CEPHOM KUCIIOTHI. bubnunoreka [JOK
XHUMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>Karollen cpelibl COETUHEHUSIMHU
cepol
97 Beruucnenue MaccoBoOM J0JIM BBIXO/1a bu6mmoreka [IOK
MPOAYKTA PEaKLIHU https://m.edsoo.ru/00adec8a
OO6m1ast xapakTepuCTHKa SJIEMEHTOB
28 VA-rpynmsl. A30T, paclipoCTpaHEHHE bubnuorexa [JOK
B IIpUpoje, GU3NYecKue 1 XUMUYECKHe https://m.edsoo.ru/00adeea6
CBOMCTBA
AMMHUak, ero puznuecKue u
29 XUMHUYECKHUE CBOMCTBA, MOIYYEHUE U bubmmorexa [OK
> HOIYR https://m.edsoo.ru/00adf004
MIPUMEHEHNE
[IpakTuueckas pabora Ne 3 o Teme
30 «[Tomy4yeHre aMMuaKka, U3y4eHHE ero bubmorexa HOK
. i 1Y https://m.eds00.ru/00adf180
CBOMCTB»
31 A3oTHas Kuciora, e€ GpusndecKkue u bubnmnoreka [JOK

XUMHYECKHE CBOMCTBA

https://m.edso0.ru/00adf306



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

Hcnonb3oBaHnue HUTPATOB U COJIEH
aMMOHHUS B KQU€CTBE MUHEPAIbHBIX

32 00peHni. XUMHYECKOE 3arpsi3HEHNE bubnnorexa LIOK
yAODP . P https://m.eds00.ru/00adf518
OKpY’KaroIlel cpe/ibl COeTMHCHUSIMU
a3ora
docdop. Okcun bochopa (V) u
33 (1)00(%)0 pHaﬂ KH?JI((l))Ta (b(bI/II)SH(‘{ez)KI/Ie u bubmorexa [JOK
p L https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIyICHUE
Hcnons3oBanue hocdaToB B KaueCTBE
34 MUHEPAJIBHBIX YI0OPEHUH. bubnnorexa [HJOK
3arpsisHEHUE TPUPOTHON CPEIbI https://m.edsoo.ru/00adfc20
dbocharamu
Vriepon, pacnpocTpaHeHHE B
35 pu 1(3) g Em;ecxie 1 XUMHYECKHUE bubmmorexa LOK
p P He https://m.edsoo.ru/00adfd9c
CBOMCTBa
Oxcunsl yriaepona, ux Gu3nveckue u
36 XHMHYECKHUE CBOMCTBA. bu6mmoreka [IOK
DKOJIOTHYECKHUE TTPOOIEMBI, https://m.edsoo.ru/00adfebe
CBSI3aHHBIE ¢ OKcuAoM yriaeposa (IV)
37 VronpHas KHCI0Ta U €€ COIn bubmmorexa LHOK

https://m.edsoo.ru/00ae006¢



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

[TpakTuyeckas padora Ne 4 o Teme
"[losryueHue yrieKucioro rasa.

bu6mmoreka [IOK

38
KavecTBenHast peakius Ha KapOOHAT- https://m.edso00.ru/00ae027e
noH"
[TepBoHayabHBIE TOHATHUS 00
39 OpPraHNYeCKUX BEIIECTBAX KaK O bubmnorexa [IOK
p https://m.edsoo.ru/00ae054e
COCIMHEHUSIX YTIIepo/ia
40 Kpemuuii u ero coequHeHus bubmorexa HOK
P a https://m.edsoo.ru/00ae080a
[IpaxTuueckas padora Ne 5. Pemenue
41 SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubnnoreka [JOK
«Baxuelinme HeMeTaUIbl U UX https://m.edsoo.ru/00ae0bf2
COEIUHEHUS
KonTtponbHast pabora Ne3 o reme
42 «BaxHelmme HeMeTaIIbl U UX bubmmorexa [TOK
https://m.edsoo.ru/00ae0e18
COCITUHEHHUS
OO6m1ast XxapakTepruCTUKa XUMUYECKHUX
9JIEMEHTOB — METAJIJIOB.
43 Merannuueckasi CBSI3b U bu6mmoreka [IOK

METAJUINYECKasl KPUCTAJUITNYECKAS
pemérka. PU3nYECKUe CBOMCTBA
METaJIOB

https://m.edso0.ru/00ae103e



https://m.edsoo.ru/00ae027e
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

XUMHUYECKHE CBOMCTBA METAJLIIOB.

44 DIEKTPOXUMHUUECKUH PsI Bubmaorexa ITOK
p N P https://m.edso0.ru/00ae1156
HaMpPsDKCHUN METAIIOB
OO6u1re cnocoObl MOTyYSHHS
meTtaiuioB. CruiaBel. Beruucienus mo
45 aBHEHUSIM XUMHUUYECKUX PEAKIIUI buGnnorexa LIOK
P peaitu, https://m.eds00.ru/00ae1156
€CJIM OJTUH U3 PEareHTOB COJCPIKUT
puMecH
46 [TonsiTHE O KOPPO3UU METAIIIIOB bubmorexa LHOK
pp https://m.edsoo.ru/00ae1278
bubmuorexa [JOK
47
[Henoumsie meramel https://m.edsoo.ru/00ael14b2
48 Okcubl ¥ THAPOKCUIBI HATPUS U bubnuorexa [JOK
Kanus https://m.edsoo.ru/00ael4b2
49 [Iler04HO3EMENBHBIE METAJUIBI — bubnnoreka [JOK
KaJILIIMHA ¥ MarHui https://m.edsoo.ru/00ael15e8
50 Baxxueinne coeqMHEHNUS KaJIbIAA Bubmorexa ITOK
A H https://m.edsoo.ru/00ae15e8
51 O000I11IeHIE U CUCTEMATU3ALIUS
3HAHUH
59 JKEcTKOCTh BOMBI U CIIOCOOBI €€ bu6mmoreka [JOK

YCTpaHECHHS

https://m.eds00.ru/00ae1886



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
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[IpakTrueckas padorta Ne 6 o Teme

bubmuorexa [JOK

53 CE "
eCTKOCTb"BOHH 1 METOJBL €€ https://m.edsoo.ru/00aelae8
YCTpaHEHUS
bu6mmoreka [IOK
54 Ao i
JHOMIHIH https://m.edsoo.ru/00aelc64
55 AmMpoTepHbIe CBOICTBA OKCHIA U bubmmoreka [JOK
TUIPOKCUIA https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
56 Kenezo
. https://m.edsoo.ru/00ae1d86
57 Oxkcuibl, TUIIPOKCUIBI U COJIU XKeye3a bubnuorexa [JOK
(IT) u »xene3a (III) https://m.edso00.ru/00ae35e6
58 O06o00611eHre U cucTeMaTH3amus
3HAaHUU
ITpakTruyeckas pabora Ne 7. Pemenue
59 JKCIIEPUMEHTANIBHBIX 3aa4 10 TEME bubnuorexa [JOK
«BaxkHelme MeTaibl U UX https://m.edso0.ru/00ae3de8
COEJIMHEHU S
Brruucnenus no ypaBHeHUSIM
XUMHUYECKUX PEAKIUi, €CIIM OUH U3
60 peareHToB /1aH B U30BbITKE WU bubnuoreka [IOK

COACPKUT mpuUMecH. Brruncienus
MacCOBOM J0JIM BbIXOJa MPOAYKTa
peakuuu

https://m.edso0.ru/00ael1750



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
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O0001IeHYE ¥ cCUCTEMAaTU3 AL

61 . 1
3HaHUI
KontponbHas padota Ne4 o reme
62 «Baxuennme MeTauIbl U UX 1
COCJIMHECHHU S
63 BemectBa u marepuassl B 1 bubnmoreka [JOK
HOBCEIHEBHOM KU3HU YETIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMUYECKOE 3arpsi3HEHUE 1 bubnnoreka [JOK
OKpY>Karollen cpeibl https://m.edso00.ru/00ae4270
65 Ponp xumuu B perieHnn 1 bubnnorexka [HJOK
9KOJIOTUYECKUX TTPOOIemM https://m.edso00.ru/00ae4270
66 O06001IeHne U CUCTEMATU3AIIHS 1 bubnuorexa [JOK
3HAHUU https://m.edsoo.ru/00ae0dOa
67 O06o0mmenne 1 cucTeMaTH3aIns 1 bubmuoreka [JOK
3HAHUU https://m.edso0.ru/00adb33c
68 O06001IeHre U CUCTEMATU3AIIHS 1 bubnuoteka [JOK
3HAHUU https://m.edso00.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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IMPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIbTATAM OCBOEHHMS OCHOBHOM

OBPA3OBATEJBHON MTPOT'PAMMBbI

8 KIIACC
Kon
NMpoBepsieMo IIpoBepsiemble peaMeTHbIE Pe3yJIbTATBI 0CBOCHUS OCHOBHOI 00pa30BaTe/IbHOI MPOrpPaMMbl OCHOBHOI'O 00111€r0
ro o0pa3zoBaHus
pe3yJibTarTa
1 ITo Teme: «IlepBOHaYaNIbHBIE XUMUYECKUE TOHITUSD)
pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX TMOHSTHH: aTOM, MOJEKYJIa, XUMMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO,
CJIOKHOE BEILlECTBO, CMECh (OJJHOPO/IHAs M HEOJHOPOJHAsA), BAJICHTHOCTh, OTHOCUTENIbHAS aTOMHAsl U MOJIEKYJIsIpHas
11 Macca, KOJMYECTBO BEIEeCTBA, MOJb, MOJISIpHAs Macca, MaccoBas J10JI1 XUMHYECKOIO JJIEMEHTa B COEAMHEHUH,
' MOJISIPHBIA 00BEM, XMMHUUYECKasl peakius, KiacCUu(PUKalus peakiuil: peakluu COSAUHEHUsS, PEaKIUHU Pas3JIoKeHUS,
peaKkuu 3aMelIeHHs], peakliud OOMEHa, IK30- U IHAOTEPMUUYECKUE PEAKINH, TEIIoBOH 3¢ (deKT peakiuu, pacTBoOp,
MaccoBast 10Jisl BelecTBa (MPOLIEHTHAs KOHIIEHTpAIHs) B pacTBOPE
12 WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHMUYECKUX MOHITUI U MPUMEHSThH 3TU MOHSTHS MPU ONMKMCAHUU BEUIECTB U
' UX TPEBPAIICHAI
1.3 HCITOJIH30BaTh XUMUYECKYIO CHMBOJIUKY ISl COCTaBIICHUS (POPMYIT BEIIECTB M YPAaBHEHUN XUMHUYECKUX PEAKITUN




PaCKpbIBATb CMBICII 3dKOHOB COXPAHCHHUA MACChl BCHICCTB, IMOCTOAHCTBA COCTABA, ATOMHO-MOJICKYJISIDHOI'O Y4YCHUA,

14
3aKoHa ABOrajipo

1.5 OTIPE/ICIIATh BaJICHTHOCTh ATOMOB 3JICMEHTOB B OMHAPHBIX COCIMHEHUSX

16 KJIaccu(UIUPOBATh XUMUYECKHUE peakiuu (10 YMCIIy U COCTaBY YYAaCTBYIOIIUX B PEAKIUU BEUIECTB, IO TEIUIOBOMY
' sddekry)

1.7 BBIYUCIISATH OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYEO MacChl BEIIECTB

1.8 BBIYHCIISATH MAaCCOBYIO JIOJTFO XUMHUYECKOTO JIEMEHTA 10 (PopMyJie COSTMHCHHS,

1.9 BBIYHUCIISITH MACCOBYIO JIOJIIO BEIIIECTBA B PACTBOPE

110 MPUMCHSTh ©CTECTBCHHOHAYYHBIC METOJBI TO3HAHHS — HAOIOJICHUE, HM3MEpPEHUE, MOJCIUPOBAHHUE, IKCIECPUMEHT
' (peabHBIN ¥ MBICJICHHBIH )
2 I[To Teme: «BakHeWINe MPEACTABUTEIN HEOPTAaHUIECKHUX BEIICCTBY

2.1 PacKpbIBaTh CMBICT OCHOBHBIX XUMUYECKUX MOHITHIA: OKCUJI, KUCIIOTa, OCHOBAHUE, COJIb

2.2 OTIPENIETATh MPUHAAJICKHOCTh BEIIECTB K OMPEIeIEHHOMY KJIacCy COeMHEHUH 1o popmyiam

2.3 KJIaCCU(UIIUPOBATh HEOPTaHUYECKUE BEILIECTBA

24 XapaKTepu30BaTh (OMHUCHIBAThH) OOIIME XUMUYSCKUE CBOMCTBA BENICCTB PA3IMUHBIX KIIACCOB, TIOJATBEPIKIAs OIMCAHUC
' IpUMEpaMH MOJICKYJIIPHBIX YPABHEHHUH COOTBETCTBYIOIIMX XHMHUSCKHAX PEaKIIAN

95 MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX KAueCTBEHHOTO COCTaBa, BO3MOKHOCTH TMPOTEKaHU

XUMHUYCCKUX HpeBpaH_leHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX




CJIeZIOBaTh MpaBWJIaM MOJb30BaHMUA XMMHYECKOH MOCYJOW W J1a0OpaTopHBIM OOOpYIOBaHHMEM, a TaKXKe MpaBUIIaM
oOpalIeHus ¢ BeUIeCTBAMU B COOTBETCTBUU C MHCTPYKIMSAMU IO BBITOJHEHUIO JJAOOPATOPHBIX XUMHUECKUX OIMBITOB 110
NOJYYCHUI0O M COOMpaHHUIO Ta3000pa3HbIX BEIIECTB (BOIOpPOJA W KHUCIOpPOJA), TNPHUTOTOBJICHUIO PACTBOPOB C

2.6 " N
OINpeACIEHHON MacCOBOM J0JI€M PACTBOPEHHOIO BELIECTBA, INIAHUPOBATH U MPOBOJUTH XMMHYECKHUE DKCIIEPUMEHTBI 110
pacrio3HaBaHMUIO PACTBOPOB ILENOYEH M KUCIOT C MOMOIIbIO MHAMKATOPOB (JIakMyc, (eHosdranenH, METUIOpaHXK U
Apyrue)

2.7 IIPOBOAMTH PACUETHI 110 YPABHEHUIO XUMUYECKON PEAKIIUU

3 ITo teme: «Ilepuoauueckuii 3axon u Ilepuonnueckas cucrema xumuueckux siemeHToB . 1. MenaeneeBa. CtpoeHue
aToMOB. XuMHuecKas cBs3b. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUI»
PacKpbIBaTh CMBICII OCHOBHBIX XMMMUYECKHUX MOHATHUH: SJIpO aroma, 3JEKTPOHHBIM CIOM aroma, aTOMHas OpOUTallb,

3.1 paauyc aToMa, XMMHUYECKasi CBS3b, MOJIAPHAs M HEMOJIIpHAs KOBAJIECHTHAs CBS3b, AJIEKTPOOTPHUIATEILHOCTh, UOHHAS
CBSI3b, HOH, KATHOH, AaHUOH, CTENIEHb OKUCIIEHUS

3.2 KJIacCU(UIUPOBATh XMMUYECKHUE HJIEMEHTBI

33 ONKCHIBATh M XapaKTepHu3oBaTh TabmuuHyto ¢opMy [leproauueckoll CHCTEMbl XMMUYECKHX DJIEMEHTOB: pa3inyaTh

MOHSTHS «TJIaBHas noArpynmna (Arpynna)» u «mnodouynas noarpymnmna (brpymnmna)», «manbiey» u «00oabLIne NEPUOAbI




packpbiBaTh cMbica llepuonnueckoro 3akona J[.M. MeHnneneeBa: IE€MOHCTPUPOBATH IIOHMMAaHUE IEPUOIUYECKOU

3.4
3aBUCHUMOCTH CBOHNCTB XUMHNYCCKHX 3JICMCHTOB OT MX ITOJIOXKCHUS B Hepnonnqecxon CHUCTEMC
COOTHOCHUTH O603Ha‘leHI/I$I, KOTOpPBIC HMCHOTCS B Ta6J'II/II_Ie «HepnozmquKaﬂ CHUCTEMA XHUMHUYCCKHUX JJICMCHTOB HI/I
3.5 MengeneeBa» C YHUCIOBLIMU XapaKTCPUCTUKAMHU CTPOCHHUA aTOMOB XHMHUYCCKUX J3JICMCHTOB (COCTaB H 3apsa sapa,
06mee YHUCJIO DJICKTPOHOB M PACIIPCACICHHUEC UX I10 3JICKTPOHHBIM CJ'IOSIM)
3.6 ONpeACIIAATh CTCIICHDb OKUCIICHUS 3JICMCHTOB B 6I/IHapHBIX COCANHCHUAX
3.7 ONPCACIIATL BUJ XUMHYECKOM CBS3U (KOBaJ'IeHTHaSI )51 I/IOHHaH) B HCOPIraHNYCCKHUX COCAUHCHUAX




9 KJIACC

Kon
nposepsieMor
0 pe3yJbTaTra

IIpoBepsieMble MpeAMeTHBIE Pe3yJbTAThI 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHON NPOrPaMMbl OCHOBHOI'O
o011ero oopa3oBaHus

1 Ilo Teme: «BeniecTBO U XUMHYECKas pEAKLIUS»
PAacCKpBIBAaTh CMBICI OCHOBHBIX XUMUYECKUX ITOHATUI: PACTBOP, JIEKTPOJIUTHI, HEAIEKTPOJIUTHI, JIEKTPOJIUTHIECKAS
JUCCOLMalUs, peaklud MOHHOrO OOMEHa, KaTajlu3aTrop, XMMUYECKOE paBHOBecue, oOpaTHMble M HeoOpaTHMbIe
11 peakuuy,  OKHUCIHUTEIbHOBOCCTAHOBUTENBHBIE  PEAKLUH, OKUCIUTEIb, BOCCTAHOBUTENb, OKHCIEHUE U
BOCCTaHOBJIEHHE, aAJUIOTPONHs, aM(OTEepHOCTb, XUMHUYECKash CBsA3b (KOBAJEHTHAas, MOHHAs, MeTajulndyeckas),
KPUCTAJIIIMYECKAsl PEIIETKA, CIUIABbl, CKOPOCTh XMMUYECKON PEaKIINH
19 WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHYECKMX MOHSITHUM M MPUMEHSTh 3T IOHATHSA IpPH ONUCAHUH
' BEILECTB M UX MIPEBPAIEHU
13 COCTABJISITh YPAaBHEHUS AJIEKTPOJUTUYECKOM TUCCOLMAIIMU KHCIIOT, IIEJIOYed M COJIeH, MOJIHBIE U COKpaIlEHHbIE
' yYpaBHEHMS PeaKkIUii HOHHOTO OOMeHa
14 pacKpbIBaTh CYLIHOCTb OKMCIIUTEIBbHO-BOCCTAHOBUTENIBHBIX PEAKIUN IIOCPEACTBOM COCTABJICHUS DJIEKTPOHHOTO
' OanaHca 3TUX peakIui
1.5 IIPOBOAMTD PACUETHI [0 YPABHEHUIO XUMUYECKON PEAKIIUU




ITo Temam: «HemeTamis! u ux COCAUHECHUA» U «MeTamisl 1 UX COCOAUHCHUA»

XapaKTepU30BaTh (OMUCHIBATH) OOIIME W CHEIM(PUISCKHE XUMHYECKHE CBOWCTBA MPOCTBHIX M CIOXKHBIX BEIICCTB,

2.1 HNOATBEpPXKasi ONMCAHUE NPUMEpPAMHM MOJIEKYISAPHBIX M HOHHBIX YPABHEHUI COOTBETCTBYIOLIMX XHUMHUYECKHX
peakuuii
99 COCTaBJIAITh YpPaBHEHUS PEaKLUH, MOATBEP)KIAIOIIMX CYIIECTBOBAHWE T'€HETUYECKOW CBS3M MEXAY BEIIECTBAMU
' Pa3IMYHBIX KJIaCCOB
53 IPOTHO3UPOBAaTh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX CTPOEHHS, BO3MOXKHOCTH IPOTEKAHHsI XMMHUYECKHX
' IPEBpAILECHUH B PA3IMYHBIX YCIOBUSIX
CJIEZIOBATh MPAaBHJIAM TOJIH30BAHUS XMMHUYECKOW MOCYAOH M Jab0paTOpPHBIM 000pYyIOBaHHEM, a TaKXKe IMpaBUIaM
2.4 oOpallieHus ¢ BELIECTBAMHU B COOTBETCTBUU C MHCTPYKLHUSAMH 10 BBIIOJHEHUIO J1a0OPATOPHBIX XMMUUYECKUX OIBITOB
10 TIOJTYYECHUIO U COOMPaHMIO ra3000pa3HbIX BEIIECTB (aMMHUAKa M YIIIEKHCIIOTO Ta3a)
MPOBOAMTH PEAKIIMU, MOATBEP)KIAIOLINE KAYECTBEHHBIH COCTaB PA3JIMYHBIX BELIECTB: PACIIO3HABATH OMNBITHBIM
2.5 nyTéM XJIOpUI-, OpoMuU, HoaAu, KapOoHat, pocdat, CUINKAT, Cylb(ar, THAPOKCUANOHBI, KATHOHBI aMMOHUSI, HOHbI
M3YYEHHBIX METAJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPraHMYECKUX BEILIECTB
3 ITo Teme: «XHUMHS U OKpY:KArOIIAsl CPENa»
3.1 PacKpBIBaTh CMBICII OCHOBHBIX XuMH4YecKux nmoHatui: [1JIK BemecTa; Koppo3us METAIIIIOB
IPUMEHATh OCHOBHBIE OMNEpPAIMM MBICIUTEIBHONW NESTeNTbHOCTH — aHajJM3 W CUHTE3, CpaBHEHHE, 00oOIIeHue,
3.9 CUCTEMATH3AlMIO, BBIABICHUE NMPUYNHHO-CIIEICTBEHHBIX CBSA3E€HM — JJI U3YYEHHUs CBOMCTB BEIIECTB U XMMHUYECKHUX

peakIuii; eCTeCTBEHHOHAYyYHbIE€ METOJIbI MO3HAaHUA — HAOMI0JeHHE, W3MEpPEHHe, MOAECIUPOBAaHUE, IKCIEPUMEHT
(peabHBIN ¥ MBICIICHHBIH )




HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KUIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

1 IIepBoHa4Ya/IbHBIE XUMUYECKUE ITOHATHUS

11 [Tpenmer xumuu. Posiab XMMHUM B )KM3HU 4Y€JIOBEKAa. XUMUA B cucTteMe HayK. Tena n Bemectsa. dusnueckue cBOMCTBA BELIECTB.
' ArperaTHoe COCTOSIHME BELLECTB

1.2 [TonsTHE 0 MeTO/1aX MO3HAHUA B XUMHUH. YucTble BeniecTBa 1 cMecH. CriocoObl pa3zienieHus cMecen

13 ATOMBI ¥ MOJIEKYJIBl. XUMHUYECKUE 31eMEHThl. CHMBOJIBI XUMHUYECKUX IEMEHTOB. IIpocTeie U cioxHbIe BemecTBa. ATOMHO-
' MOJIEKYJISIPHOE YUCHHE

14 Xumunueckas popmyna. BameHTHOCTh aTOMOB XMMHUYECKHX 3J€MEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa BellecTB. OTHOCUTEIbHAS
' aToMHas Macca. OTHOCUTENbHAs MOJIEKyJIIpHas Macca. MaccoBas oJsl XMMHYECKOT0 JIEMEHTA B COEMHEHUH

15 KonnuectBo BemectBa. Moisb. MonspHas Macca. B3auMoCBsA3b KOIMUYECTBA, MAacChl U YUCJA CTPYKTYPHBIX €IMHHUIl BEILECTBA.
' Pacuétsl o popmynaM XUMHYECKUX COETUHEHUN

16 Pu3nyecKkue U XMMUYECKHE BJIEHUSA. XUMHUUECKasl PEakus U €€ NpU3HAKU. 3aKOH COXPAHEHHs MacChl BELIECTB. XUMUYECKUE
' ypaBHeHud. Knaccudukanus XuMUYECKUX peakiuil (COeIMHEHNS, Pa3JIoKEeHUs, 3aMeLIeHHs], 0OMeHa)




1.7

XUMHUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XUMHUECKOM MOCYI0M, C MpaBMiIaMu paboThI B TaOOpaTOpuu U npuémMamu oOpaeHus
¢ J1abopaTopHBIM O00OpYIOBaHMEM, H3yUYEHHE M ONHCAaHWE (U3NYECKUX CBOWCTB OOpPa3OB HEOPraHMYECKUX BEIIECTB,
HaOmroneHue (uznyeckux (IUIaBJICHME BOCKA, TasHUE JIbJla, PACTUPAHUE caxapa B CTYIKe, KUIIEHWE U KOHJEHCAaLus BOIbI) U
XMMHUYECKHUX (FOpPEHUE CBEYH, IPOKAIMBAHNE MEAHON POBOJIOKH, B3aUMOJIEHCTBUE MeJla ¢ KUCIIOTOM) sIBJIIEHUH, HaOI0IeHHEe U
ONKCaHUE MPU3HAKOB MPOTEKAHUS XMMUYECKUX peakuil (pa3iiokeHue caxapa, B3auMOJIeHCTBUE CEpHONW KHUCIOTHI C XJIOPUIOM
Oapus, paznoxxkenue runpokcuaa menu(Il) mpu HarpeBanuu, B3aumopencTBHe xkene3a ¢ pactBopoM conu menu(ll), nzyuenue
CHOCO0OB pa3lelieHusi cMeceid (C TMOMOIIbI0 MarHuTa, (QUIBTPOBAaHHME, BBIMAPHUBAHHUE, TUCTWUIALMUSA, XpoMaTorpadusi),
IIPOBE/ICHUE OYUCTKH IIOBAPEHHOM COJIM, HAOJIIOJCHUE U ONUCAHHUE PE3yJbTaTOB IIPOBEACHUS OIBITA, WIIIOCTPUPYIOLIETO 3aKOH
COXpaHEHHUsI MacChl, CO3AaHUE MOJIETIEN MOJIEKYJI (1IApPOCTEPHKHEBBIX )

Baxuelime npeacTaBUTeId HEOPraHUYECKUX BEILIECTB

2.1

Boznyx — cmech razoB. CocrtaB Bo3myxa. Kucmopon — sneMeHT M mpocToe BemecTBo. HaxokIeHue KHciaopoia B TPHPOJE,
¢du3nyeckre 1 XumMuyeckue cBoiictea (peakuu roperus). Oxcujpl. Ilpumenenne kucnopoaa. Croco0bl NOTYYEeHUs KUCIOpOia B
nabopaTopuu U npoMelnuieHHOCTH. KpyroBopot kuciopoaa B npupoze. O30H — ajutoTporiHas MoAu(UKaLus KUcIopoia

2.2

TenoBoit 3 PexT XuMUIeckol peakuu, TepPMOXUMUYECKIE YPaBHEHHUS, K30~ U SHAOTEPMHUUECKHUE peakuu. TOIUIMBO: yroib U
MeTaH. 3arpsi3HeHue BO3AyXa, YCUJIEHUE MMapHUKOBOTo 3 dexTa, pazpylieHre 030HOBOTO CIIOS

2.3

Bonmopon — anemeHT u mpocToe BemiecTBO. HaxoxxaeHue Boopoaa B mpupoje, PU3nueckue U XUMUUECKIE CBOMCTBA, IPUMEHEHHE,
crocoObI mony4deHus. Kuciotsr u conu




2.4

MoutsipHbIii 00bEM Ta30B. Pac4€Thl M0 XUMHUYECKUM YPaBHEHHSIM

2.5

®dusnyeckue cBorcTBa BoAbl. Boja kak pactBoputeinb. PacTBopbl. HachllieHHBIE M HEHACHIIIEHHBIE PACTBOPBL. PacTBOpUMOCTH
BEUIECTB B Boje. MaccoBas [10JI BelECTBa B pacTBOpe. XMMHUYECKUE CBOMCTBA BOAbl. OCHOBaHuUsA. Poiib pacTBOPOB B IPUPOJE U
B ’KM3HU yesoBeka. KpyroBopoT BoJbl B Ipupoie. 3arpsi3HEHUE NPUPOAHBIX BOJ. OXpaHa U OYUCTKA MPUPOIHBIX BOJ

2.6

Knaccudukanus neopranndeckux coequnenuit. Oxcuapl. Kimaccudukanust okcunos: coneoOpa3zyromne (OCHOBHbIE, KUCIOTHBIE,
amboTtepHbie) U HeconeoOpasyromue. Homenkiarypa okcunoB. dusnueckue U XMMHYECKHE CBoOWcTBa okcunoB. [lomyuenue
OKCHJIOB

2.7

OcnoBanus. Knaccuukanust ocCHOBaHMIA: IIENOYM M HEPACTBOPHMBIE OCHOBaHMA. HomeHkaTypa ocHoBaHui. DU3MUECKue U
XUMHUYECKHE CBOMCTBA OcHOBaHMi. [lonydyeHne ocHoOBaHUMI

2.8

Kucnotsl. Knaccuduxanus kucinor. Homenxiiatypa kuciaor. dusznyeckre U XMMUYECKHE CBOWCTBA KUCIOT. Psj akTMBHOCTH
MetaiioB H.H. bekerosa. [lonydyeHnue kuciaor

2.9

Comu. Homenknarypa coneit. dusnuecknue u XuMudeckue cporcrsa coneil. [lonyyenue conei

2.10

I'eneTmueckas CBI3b MEXKAY KilaCCaMH HCOPraHUICCKUX COGJII/IHGHI/Iﬁ

211

XUMHUECKUN HSKCHEPUMEHT: KaueCTBEHHOE OIpe/IeIeHue COJepXKaHUsd KHUCIIOpoJa B BO3/yXe, NOJy4YeHHe, coOupaHue,
pacro3HaBaHME W M3y4YEHHE CBOICTB KHCIOpOJAa, HAOIIOJAEHHE B3aUMOAECHCTBUS BEIIECTB C KHUCIOPOJOM U  YCJIOBHS
BO3HHUKHOBEHUS U MPEKpaIIeHUs TOpeHus (1oxkapa), 03HaKOMJIEHHE ¢ 00pa3liaMi OKCHJIOB U ONMCAHHUE MX CBOMCTB, MOJIyUYEHHE,
cobupaHue, pacro3HaBaHUE W HW3y4YEeHUE CBOMCTB BOJOpoJa (TropeHue), B3ammojeicTBue Bogopoaa ¢ okcugom wmeau(ll)
(BO3MOXKHO HCIIOJIb30BAaHUE BHJICOMATEPUATIOB), HAOJIOJCHHE OOpA3I[OB BEIIECTB KOJIUYECTBOM | MOJb, HCCICIOBAHUE
0COOEHHOCTEH PacTBOPEHHs BEIIECTB C PAa3JIMYHON PacTBOPUMOCTBIO, NPUTOTOBJIEHUE PACTBOPOB C OINpPENEIEHHOW MacCOBOU
J0J7e pacTBOPEHHOTO BEIIECTBA, B3aMMOJEHCTBHE BOJBI C METaJUIaMU (HAaTpUEM U KaJbLUeM) (BO3MOYKHO HCIIOJIb30BaHHE
BUJEOMATEPHAJIOB), OMNpEJeNCHHEe pPacTBOPOB KHUCIOT M IIeJoYeil C TOMOIIbI0 HHIUKATOPOB, HCcieloBaHHe 00pas3loB
HEOPraHMYECKUX BEIIECTB PA3JIUYHBIX KJIACCOB, HAOIIOJCHHWE HM3MEHEHHUS OKpPAacCKHM HMHIMKATOPOB B PacTBOpax KHCIOT H
miesiodeit, m3ydeHue B3auMoaeucTBus okcuaa meau(Il) ¢ pacTBOpoM cepHOW KHCIOTHI, KHCIOT C METajUlaMH, DPEaKIui
HEUTpaan3anuy, MoJiydeHne HepacTBOPUMBIX OCHOBAHHI, BBHITECHEHHE OJHOTO MEeTajlla JPYyruM M3 pacTBOpa COJIH, PelIeHHE
HKCIEPUMEHTAJIBHBIX 33/1a4 10 TeMe «BakHelne Kiiacchl HEOPraHMUYECKUX COSTUHEHUI)




[lepuonnueckuii 3akon u [lepuonnueckas cucrema xumuueckux sneMeHToB .M. MenneneeBa. CtpoeHue aToMOB. XUMHUUYECKast
cBs13b. OKHUCIUTENHEHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

3.1

HCpBLIG IIOIIBITKH KJIaCCI/I(bI/IKaI_[I/II/I XUMHUYECKHUX »dJieMeHTOB. IloHsATHE O rpymmnax CXOAHBIX 3JICMCHTOB (H_IGJIO‘-IHBIG n
IECJIOYHO3EMEIIBHBIC METAJIJIBI, I'aJIOICHBI, UHEPTHBIC FaSBI). BHCMGHTH, KOTOPBIC O6p33y10T aM(l)OTepHBIe OKCHUIAbI U TUAPOKCHUIBI

3.2

Ilepuonnueckuii 3akoH. Ilepuomnueckas cucrema xumuuyeckux »diaeMeHtoB J[[.M. MenneneeBa. KoporkonepuojaHas u
JUTMHHOTIEpUOAHAss (opMmbl lleproamueckoit cuctemsl xumudeckux snemeHToB (.M. Menpaeneesa. [leproasl u TpyImimbl.
®u3nYecKuil CMBICI TOPSIKOBOTO HOMEPa, HOMEPOB MEPUOA U TPYIIIIHI DJIEMEHTA

3.3

Crpoenne atomoB. CoctaB atoMHbIX sfep. M3otombl. DnekrpoHbl. CTpoeHHE 3JIEKTPOHHBIX 000JI04eK aToMOB IepBbIX 20
XUMHYeCcKHX 3yieMeHTOB llepumomuueckoit cuctemsl J[.J. MenneneeBa. XapakTepucTHMKa XHMHUYECKOTO 3JIEMEHTA IO €ro
nostoxkenuto B [lepuonnueckont cucreme .M. Menneneena

3.4

3aKOHOMEPHOCTH HW3MEHEHHUs paJuyca aTOMOB XMMHMYECKHX 3JIEMEHTOB, METANIMYECKUX M HEMETAJUIMYECKHX CBOMCTB IO
rpynnam u nepuojam. 3Hadenue [lepuonudeckoro 3akona u Ilepuoaudeckoil CUCTEMBI XMMUYECKHUX DJIEMEHTOB JUIS Pa3BUTHS
Hayku U npaktuku. .M. MenzeneeB — y4€Hbll U IpayKJaHUH

3.5

XuMmunueckas cBsa3b. KoBasieHTHas (MOJISpHAs U HETOJSIPHAs) CBA3b. DJIEKTPOOTPHUIATEIbHOCTh XUMUUECKHUX JIEMEHTOB. MoHHas
CBSI3b

3.6

Crenenp okucienus. OKHUCIUTEILHOBOCCTAHOBUTEIIHHEIC pCaKkIuu. Hpoueccm OKHUCJICHMS W BOCCTaHOBIICHUA. OKHUCIUTENIN U
BOCCTAHOBHUTCIIN

3.7

XVUMUYECKUH 3KCIIEPUMEHT: H3Y4eHHE OOpas3l0B BEUIECTB METAVIOB M HEMETAJJIOB, B3aMMOJEHCTBHE T'MJIPOKCHJA IIMHKA C
pacTBOpamMH KHCIOT M WIeJioued, MPOBEIEHUE OMNBITOB, WJUIIOCTPUPYIOUIMX HPUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii (ropeHue, peakiuy pa3ioKeHus, CoeIMHEHNS)




9 KUIIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COJEePKAHUS

1

BCH_IGCTBO U XUMHWYCCKaAsA pCaKIusi. HOBTOpeHI/IC

11

[Tepuonuuecknii 3akoH. Ilepuoamueckas cucrema xumuueckux dsnemeHtoB J.M. MenneneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHMH CBONCTB XMMHYECKUX IJIEMEHTOB MEPBBIX TPEX MEPUOMOB, KaINs, KaJbLUs U UX COEJIMHEHUN B
COOTBETCTBUH C ITOJIOKEHUEM AJIEMEHTOB B llepuonnueckoil cucteme U CTpOEHHUEM UX aTOMOB

1.2

CTpOCHI/Ie BEIIIECTBA: BUAbl XMMUUYECKOM CBSI3U. THIEBI KpUCTAJUINYCCKUX peHléTOK, 3aBHCHUMOCTh CBOMCTB BEIIECTBA OT THIIA
KpHCTﬁJ’IJ’IH‘ICCKOﬁ peHléTKI/I n BuUJIa XHMHYECKOH CBS3H. KJ'IaCCI/I(I)I/IKaL[I/IH U HOMCHKIJIaTypa HCOPraHWYCCKUX BCIICCTB
(MC)KILYHapOI[HaH n TpI/IBI/IaJ'ILHaH). XUMHUYeCcKre CBOMCTBA BCIICCTB, OTHOCAIIHUXCA K Pa3JIMYHBIM KJIaCCaM HCOPIraHHYCCKUX
COCHHHGHHﬁ, FCHCTUYCCKAsA CBA3b HCOPraHMYCCKHUX BCIICCTB

1.3

Knaccugukarus XuMAYeCKUX PEaKIUi 10 PA3JIMYHBIM MPU3HAKaM (II0 YUCIYy M COCTaBy YYaCTBYIOIIMX B PEAKIIMU BEUIECTB, IO
TeroBoMy 3(@QeKTy, 1o H3MEHEHHUIO CTETeHEH OKHUCICHHS XWMHYECKHX OJJIEMEHTOB, 1O OOpaTMMOCTH, MO YYaCTHIO
KaTajau3aTopa). DK30- U SHAOTEPMUUYECKUE PEaKIIMH, TEPMOXUMHUUECKHE ypaBHEHUS. [[oHATHE O CKOPOCTH XUMHUYECKOM peakuun

1.4

IToustue 00 O6paTI/IMI)IX n H€O6paTI/IMBIX XUMHYCCKUX PCAKIUAX. ITonsiTHE O TOMOT€HHBIX 1 FETCPOrcHHbIX PCAKIUAX. ITonsTHe
0 XUMHUYCCKOM PAaBHOBCCHHU. CDaKTOpBI, BJIMAIOIIMUE HA CKOPOCTH XHUMHYECKOM PCaKIUHU U MOJIOKCHUC XUMHUYCCKOI'O0 paBHOBECUA

1.5

OKHCIUTEIBHO-BOCCTAaHOBUTEIBHBIC pcaknuu, 3J'IeKTp0HHbII>i OajaHC OKHMCIIMTEIbHO-BOCCTAHOBUTEILHOM pCaKkuuu. CocraBieHue
ypaBHCHI/Iﬁ OKHCIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ C UCITOJIB30BAHUCM MCTOAA 3JICKTPOHHOT'O OamaHca

1.6

Teopust 3AEKTPOIUTAYECKON AUCCONUALIMM. DJIEKTPOJUTHI U HEIEKTPOJIUTHL. KaTMOHBI, aHMOHBL. MEXaHU3M IHCCOLMAIUN
BEIIIECTB C PA3JIMYHBIMU BHJIaMH XUMUYECKOW CBs3u. CreneHb aucconuanu. CuibHBIE W caOble SJEKTPONHTHL. Peakmumn
MOHHOTO OOMEHa. YCJIOBUS TMPOTEKAHHS PEakluid MOHHOTO OOMEHA, TMOJIHBIE W COKpAIIEHHBIE MOHHBIC YPaBHEHHS PEaKIIHMA.
CBo¥iCTBa KHCJIOT, OCHOBAHHI U COJIEH B CBETE MPEJCTABICHUN 00 AJIEKTPOIUTHUCCKON nuccoruanu. KauecTBeHHbIE peaKIuu
Ha uoHblL. [loHsATHE O TMAPOIN3E coneit




1.7

XUMHUYECKUN SKCIEPUMEHT: 03HAKOMIICHHE C MOJENSIMHU KPUCTAUIMUYECKUX PEUIETOK HEOPTaHMYECKUX BEIECTB — METAIOB U
HEeMeTa/UIoB (TpaduTa U aiMasa), CIOKHBIX BEHIECTB (XJIOpUIAa HATpPHs); UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
peakuuu OT BO3ACHCTBUS pa3aMYHbIX (HAKTOPOB; HCCIEJOBAHHE JJIEKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB, Ipoliecca
JTUCCOLIMAIMU  KHUCJIOT, IHesqo4Yed U cojiell  (BO3MOXKHO HCIOJb30BAaHUE BHAEOMATEPUANIOB); IPOBEACHHE OIBITOB,
WUTIOCTPUPYIOIIMX TMPU3HAKK NPOTEKaHUsl peakuuid MOHHOro oOMeHa (oOpa3oBaHHMe OCajlKa, BBIJCJICHUE raza, oO0pa3oBaHUE
BOJIbl); OIBITOB, WJUTIOCTPUPYIOMIUX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMi (FOpeHHe, peakluu pa3iokKeHHUs,
COCIMHEHMS); PACIIO3HABAHUE HEOPTraHWYECKUX BEHIECTB C IMIOMOINBI0 KAaYeCTBEHHBIX pEAKIUMH Ha MOHBI, pEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a7a4

Hewmeramns u ux COCIMHCHUA

2.1

OOmass xapakrtepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHMsI aTOMOB, XapakTEpHbIE CTENeHH OkuciaeHus. CTpoeHue Hu
¢u3nYecKue CBOMCTBA MPOCTHIX BEIIECTB — TAJO€HOB. XUMHUYECKHUE CBOWMCTBA Ha MpuUMepe Xjopa (B3auMOJIECUCTBHE C
MeTaJlJlaMH, HEMETaJUIaMH, Ieraodamu). XsopoBoaopos. ConsiHasi KMCIIOTa, XUMUYECKUE CBOICTBA, MOJy4yeHUE, TPUMEHEHUE.
JleiicTBre XJ10pa U XJIOPOBOJIOPO/a HA OPraHK3M uesnoBeka. BaykHelme XJ10pyu/ibl 1 UX HaXOXKAEHUE B IPUPOJIE

2.2

Ob6mas xapakrepuctuka 31geMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEPHbIE CTEINEHU OKUCIICHHUS.
Crpoenrie U (pU3NYECKUE CBOMCTBA MPOCTHIX BEMIECTB — KHUCIOPOAA U CEPhl. AJUIOTPOIHBIE MOIU(PUKAIINH KUCIOPOAA U CEPHI.
XuMmuueckue cBoiicTBa cepbl. CepoBOI0PO, CTPOEHUE, PU3NYECKUE U XUMUYECKHE CBOMCTBA. OKCHABI Cepbl KaK MPeICTaBUTENN
KHUCIOTHBIX OKcHIOB. CepHasl KHCIOTa, (U3MUECKHE M XMMHMYECKHe CBOIcTBa (00IIME Kak MpPEeICTaBUTENs Kiacca KHCIOT U
cneunpuyeckre). XUMHUECKHE PEAKIMM, JIeKallMe B OCHOBE IMPOMBIIUIEHHOTO CHoco0a IOJyYeHHUs] CEpHOM KHCIOTHI.
[Tpumenenue. Conu cepHOM KUCIIOTHI, KAUECTBEHHAs peaklus Ha cynbpaT-uoH. HaxoxeHue cepbl 1 €€ COeJMHEHUI B IPUPOJIE.
XUMHUECKOE 3arps3HEHUE OKPYXAroIeH cpe/ibl COeIMHEHUSMHU cepbl (KUCIOTHBIE JOXK/IHU, 3arpsi3HEHHE BO3yXa U BOJOEMOB),
CHOCOO0BI €ro Mpe1oTBpaIeHUs

2.3

OO0mas xapakTepucTHka 31eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEpHBIE CTEMEHU OKHUCIEHHUs. A30T,
pacmpocTpaHeHHe B pupojie, (U3nuecKre u XuMUIeckre cBoiicTBa. KpyroBopot azora B mpupojie. AMMHAK, ero (pu3ndeckue u
XUMHUYECKHE CBONCTBA, MOdydeHHe U mpuMeHeHue. Conmu aMMOHUS, UX (U3MUECKHE U XMMHUYECKHUE CBOWMCTBA, MPUMEHEHHE.
KauecTBeHHas peakiiysi HAa MOHBI aMMOHHUS. A30THasl KUCIIOTa, €€ MoxydeHne, GU3ndecKue U XMMHUECKHUe CBOMCTBA (00IIHe Kak
MIPEJICTABUTEIIS KJTacca KUCIIOT W crnernuduaeckue). Vcnoimp30BaHWe HUTPATOB M COJIEH aMMOHHS B KaueCTBE MUHEPATbHBIX
ynoOpeHnii. XMMHUYECKOe 3arps3HEHUE OKPYXKAIOIIEH Cpelbl COCTMHEHUSIMH a30Ta (KUCIIOTHBIE IOKIW, 3arps3HEHHE BO3IyXa,
MOYBHI U BOJJOEMOB)




2.4

®ochop, amnorpornubie Momudukanuu docdopa, dhusmdeckue m xummudeckue cpoiictBa. Oxcua docdopa(V) u dochopHas
KUCIIOTa, (PU3NYECKUE U XUMUUYECKHE CBOMCTBA, nosyueHue. Mcmnonb3oBanue pocdaroB B kauecTBe MUHEPAIBbHBIX YA0OpEHHIt

2.5

O61mas xapaktepuctuka 31eMeHToB [V A-rpymmbl. OcOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHbBIE CTEIIEHN OKUCIICHUS. YTIEpOo,
AJIOTPOINHbIE MOAU(UKALIMU, PaCIPOCTpaHEHUE B MpUpoje, (pusnueckre u XUMHUYECKue cBoiicTBa. AncopOuus. Kpyrosopor
yriaepoaa B npupoje. Okcusl yriaeposaa, ux (pusudeckre 1 XUMUYeCKUe CBOMCTBa, IEHCTBUE HA )KUBbIE OPraHU3MbI, TOTYYCHHE
U MPUMEHEHHE. JKOJOTUYECKUE MPOOJIeMBI, CBsI3aHHbIE ¢ OKkcuaoM yriepona(lV); rumnoresa rimodanbHOro NOTEIJICHUS KIMMaTa;
NapHUKOBBIA dPQeKT. YTonpHas KUACIOTa U €€ CONM, UX (PU3MUecCKHe M XMMHUYECKHE CBOWCTBA, MOJIyY€HHE W MPUMEHEHHE.
KauecTBennas peakuuga Ha Kap6OHaT-I/IOHBI. Hcnonp3oBanme Kap6OHaTOB B 6I)ITy, MCIUIMHEC, IMPOMBINIJICHHOCTH U CCIIBCKOM
XO035I1CTBE

2.6

[TepBoHaYabHEIC TOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COSAMHCHHSIX yriiepoaa (MeTaH, 3TaH, TUJICH, alleTUIICH, dTaHOM,
JIMIEPUH, YKCYyCHas Kuciota). Ux cocrtaB m xumudeckoe crpoeHue. [loHaTre 0 OMONOTHYECKH Ba)KHBIX BEIIECTBAX: XKHUPAX,
Oenkax, yriieBoJax — M UX POJIM B )KM3HU YelioBeka. MarepuaabHOE €IMHCTBO OPTaHMYECKUX U HEOPTaHUYECKUX COCTMHEHUI

2.7

Kpemuuii, ero ¢usnueckne u XUMHUYECKUE CBOWCTBA, MoNMydeHHe U mpuMmeHeHue. CoenuHeHus KpeMHHs B mpupoje. OOiue
npeacraBieHuss o0 okcuae kpemHus(IV) u kpemuueBod kwucinore. CHIMKAThl, WX HCHOJb30BaHUE B OBITY, MEIUIIMHE,
MPOMBINIUICHHOCTH. BakHeHIme cTpouTenbHble MaTepHallbl: KepamMHKa, CTEKJIO, IIEMEHT, OEeTOH, >kene300eToH. [IpoGiembl
0€301acHOTO UCIOJIB30BAHUSI CTPOUTEIFHBIX MaTEPUAJIOB B TTIOBCETHEBHOM KH3HU

2.8

XVUMUYECKUN DKCIEPUMEHT: H3y4yeHHEe O0OpaslloB HEOPTaHUYECKUX BEIIECTB, CBOWCTB COJSHOM KHCIOTHI; TMPOBEACHUE
KAUeCTBCHHBIX PEAKIMi Ha XJOPUA-HOHBI W HAONIOJCHHWE MPU3HAKOB MX MPOTEKAHUS; OMBITHI, OTpAXKAIONIUEe (U3HUYSCKUE U
XUMHUYECKHE CBOHCTBA TAJOTCHOB M WX COCIUHEHHWH (BO3MOXHO HCIOJIB30BAaHNE BHICOMATEPHATIOB);, O3HAKOMJICHHE C
oOpasmnamMu XJIOPUAOB (TaJOTE€HUOB); O3HAKOMJIEHHE C O00pa3laMu cephl M €€ COCIMHEHHSIMH (BO3MOXKHO HCIIOJIb30BaHHE
BUICOMATEPHAJIOB); HAONIOJICHUE Tpolrecca OOYIIMBAHMS caxapa IO JCWCTBUEM KOHIICHTPHPOBAHHOW CEPHOW KHCIIOTHI,
U3YYCHHE XUMHYECKHX CBONCTB pPa30aBIEHHOW CEpHOW KHCIIOTHI, MPOBEICHUE KAYECTBEHHOW peakIuu Ha CyiabhaT-uOH H
HaOMO/IeHue TpHU3HaKa e€ MPOTEeKaHWs; O3HAKOMJIEHHE C (PU3MYEeCKMMH CBOMCTBamMH a3zoTa, (ochopa M WX COeNUHEHUH
(BO3MOXKHO HCIONB30BaHUE BHUAECOMATEpUATOB), OOpa3lamMu a30THBIX W (POchOpHBIX ymOoOpeHHid; MoiydeHue, coOupaHue,
pacro3HaBaHHE U U3YYEeHUE CBOMCTB aMMHUaKa; MPOBEICHNE KaYeCTBEHHBIX PeaKIInii Ha MOH aMMOHHUSI U (hochaT-HOH U H3yueHUE
MPU3HAKOB HMX MPOTEKaHUS, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MEIbI0 (BO3MOXKHO HCIIOJIb30BaHUE
BUCOMATEPHAJIOB); U3YYCHHUE MOJIEIel KPUCTAIUTMYECKUX PEMETOK anMasa, rpaduTa, GyuiepeHa; 03HaKOMIIEHHE C IMPOIECCOM




azcopOIMK  pacTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIJIEM UM YCTPOMCTBOM MPOTHBOrasza; IOJIyueHHe, coOupaHue,
pacrno3HaBaHME U U3yYEHUE CBOWCTB YIVIEKMCIIOTO ra3a; POBEJECHUE KaueCTBEHHBIX PEAaKIU Ha KapOoHAT- U CUJIMKAT-UOHBI U
U3Y4YCHHE INPU3HAKOB MX IPOTEKAaHUS; O3HAKOMJICHME C TNPOAYKLMEH CHIMKaTHOM IPOMBIIUICHHOCTH; pPEIICHUE
JKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe «BakHelne HeMeTallIbl U UX COCIUHEHUSD

MeTauisl ¥ BX COCIUHECHUA

3.1

OOmast XapakTepuCcTUKa XMMMUYECKHX 3JIEMEHTOB — METAJUIOB Ha OCHOBAaHMU HUX MmosoxeHus B Ilepumonmyeckoit cucreme
xumuueckux semeHToB [I.M. Menneneesa u crpoeHus atoMoB. CTpoeHHe MeTauioB. MeTajndeckas CBsi3b U METaJUINYECKast
KpUCTAJIIMYECKAsl PEIIETKA. DIEKTPOXUMUUECKUN Psii HAIPSDKEHUN METAIIIIOB

3.2

Ousnyeckue U XUMHUYECKHe CBOiicTBa MeTayioB. OOiue crnocoObl monydeHus: MeramioB. [loHsATHE O KOppO3UU METaIOB,
OCHOBHBIE CIOCOOBI 3aIIUTHI UX OT Koppo3uu. CiuiaBbl (CTanb, YyryH, AIOPATIOMUHUN, OpOH3a) U MX NMpPUMEHEHUE B OBITY U
MPOMBIIIJICHHOCTH

3.3

H_IGJ'IO‘IHLIC MCTaJJIbL: IIOJIOXKCHUC B HepHOHquCKOﬁ CHUCTEMC XUMHNUYCCKHUX OJICMCHTOB I[I/I MeHneneeBa; CTPOCHHUC UX AaTOMOB;
HaXO0XXICHUC B ITPHUPOJC. du3nyeckue U XUMHYECKHE CBOMCTBA (Ha IMPpUMCPC HATPpUSA U KaHI/Iﬂ). OKCI/II[LI U THAPOKCUBI HATPUSA U
Kajaus. HpI/IMeHeHI/Ie IIEJIOYHBIX METAJIJIOB M UX COCTUHECHUM

3.4

IIlenoyHo3emMenpHbIE META/UIBI MArHUM W KaJbLUMW: TonokeHue B llepuommueckoil cucreme XumMuuyeckux anemeHtos J[.H.
MenpneneeBa; CTpOEHHE HMX aTOMOB; HaxOXJIeHHE B mpupoae. Du3znyeckue M XMMHUYECKHE CBOMCTBA MAarHusi U KaJbLUs.
Baxueitmme coequHeHus KaIbIUs (OKCHI, THAPOKCU], con). JKECTKOCTH BOABI U CITOCOOKI €€ YCTpaHEHUS

3.5

Amomunuit: nonoxenue B [lepuognueckoit cucrteme xummdeckux snemeHToB J[.M. MeHneneeBa; cTpoeHre aToMa; HaXOXKJIECHHE B
npupoze. duzndeckre u XUMUIECKUE CBOMCTBA allfOoMUHNSA. AM(OTEpHBIE CBOMCTBA OKCH/IA M THPOKCHIA ATFOMHHUS

3.6

Kenezo: nonoxxenne B Ilepuonuueckoit cucreme xumuieckux snnemeHtoB .M. MenaeneeBa; cTpoeHre aToMa; HaXOXKIEHUE B
npupone. Ousznueckue U XUMHUYECKHE CBOMCTBa xkeneza. Oxcuapl, ruapokcuanl u conu skene3a(ll) u xeneza(Ill), mx cocras,
CBOICTBA U MOJyYCHUE




XUMHU4YeCcKui OKCIICPUMCHT: O3HAKOMJICHUC C 06pa3L[aMI/I MCTAJIJI0B H CIIJIaBOB, HX (bH3H‘-IeCKHMH CBOfICTBaMH; HU3YUCHUC
pE3yJIbTATOB KOPPO3MH METAUIOB (BO3MOXKHO HCIOJIb30BAaHHE BHIICOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCUCTBHS OKCHIA
KaJbIMS U HATPUS C BOJOW (BO3MOXKHO HCIIOJIb30BAaHHE BHCOMATEPHAIIOB); UCCIICAOBAHHE CBOMCTB JKECTKOW BOJBI; MpoIiecca
TOPEHUS JKeje3a B KUCIOopoie (BO3MOXKHO HCIIOJIb30BaHUE BUICOMATEPHAIIOB); MIPU3HAKOB MPOTCKAHHS KaYeCTBEHHBIX PEaKIUi

3.7
Ha WOHBI (MarHus, Kajblus, anroMuHus, IuHka, kene3a(ll) m sxenesa(lll), menu(Il); HaGmomeHne W omHMCaHUE MPOIECCOB
OKpalllMBaHUsl TUIAMEHU HWOHAMH HATpHsl, Kalusg U Kajlblus (BO3MOXKHO HCIIOJIb30BaHHE BHJIEOMATEPHANIOB); HCCIIEIOBAHUE
aM(pOTEepHBIX CBOWCTB TUIPOKCHIA ATIOMUHUS W THUIPOKCHIA IMHKA, DEIICHUE OHKCICPUMEHTAIBHBIX 3aJad [0 TeMe
«Baxxueime MeTayIbl U KX COCOUHEHUS
4 XHUMHA U OKpYXKarolas cpena
41 Hogssie maTepuanbl u TexHONIOTMU. BemecTBa U Marepralibl B OBCEAHCBHOW KM3HH YEJIOBEKA. XUMUS U 37J0pOBhe. besonacHoe
' MCIIOJIb30BaHUE BEIIECTB U XUMHUSCKUX peakiuii B ObITY. [lepBasi moMOIIb TPH XUMUYECKUX 05KOTaX M OTPABICHUSIX
OCHOBBI HKOJIOTMUECKON TPaMOTHOCTH. XHUMHUYECKoe 3arpsisHeHue okxpyxaromei cpeabl IIJIK. Ponp xumuu B perieHun
4.2 9KOJIOTHYECKUX TpobsieM. [IpupoiHbie HCTOYHUKH YTTIEBOAOPOIOB (YTrojib, IPUPOIHBIN Ta3, HEPTH), MPOAYKTHI UX MEPEpadOTKH,
WX POJIb B OBITY U TIPOMBIIIIICHHOCTH
4.3 XUAMHUYECKUH IKCTIEPUMEHT: U3ydeHHE 00pa3I[0B MaTePHAIIOB (CTEKIIO, CIIJIaBBI METAJIJIOB, IMTOJIMMEPHBIC MaTSPHAITHI)




IMPOBEPSIEMBIE HA OI'D 11O XUMWHM TPEBOBAHUSA K PE3YJIBTATAM OCBOEHHSI OCHOBHOM
OBPA3OBATEJBHOM MTPOI'PAMMBI OCHOBHOI'O OBIIIEI'O OEPA3OBAHUSI

Kon
IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM pe3yJbTaTaM 0A230BOr0 YPOBHS 0CBOEHUSI OCHOBHOI
NMPoBePSIEMOro .
POBEp o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOTO 00111er0 00pa3oBanus Ha ocHoBe PI'OC
TpedoBaHUs

1 [IpencraBnenue:

0 IM03HABAEMOCTHU SIBJICHUI NPUPObI, TOHUMAHUE OOBEKTUBHOM 3HAUMMOCTH OCHOB XMMHYECKOM HayKH Kak
11 00JacT COBPEMEHHOI'O €CTECTBO3HAHUS, KOMIIOHEHTa OOLIEH KyJbTypbl M NPAKTHUECKOH AEATEeIbHOCTU
YeJIOBEKa B YCIOBUSAX COBPEMEHHOI'O OOIIECTBA; IOHUMAHNE MECTAa XUMUHU CPEIU APYTUX €CTECTBEHHBIX HAYK

0 Hay4HBIX METOJaX MO3HAHUS, B TOM YHCJE HKCIIEPUMEHTAIBHBIX U TEOPETHUUECKUX METO/aX HMCCIEIOBaHUS
1.2 BEIIECTB M U3YUYCHUSI XUMUUECKUX PEAKIUN; YMEHHUE UCIIOJIb30BaTh MOJIEIN JIsi OOBSICHEHUS CTPOSHHUSI aTOMOB
U MOJIEKYJI

0 cdepax mnpodeccMOHANBHON MAESITETbHOCTH, CBSI3aHHBIX C XHMHEW W COBPEMEHHBIMH TEXHOJOTHSIMH,
13 OCHOBaHHBIMH Ha JOCTH)KCHUSX XUMHYECKON HAyKH, YTO MO3BOJUT OOYUAOLIUMCS pacCMAaTPUBATh XUMHIO KaK
' chepy cBoeit Oyaymedt mNpodecCHOHANTBHONW EATEIPHOCTH M ClIeJaTh OCO3HAHHBIM BBIOOP XWMHUM Kak

npoUIBLHOTO MpeIMeTa MpHU Mepexo/ie Ha YpOBEHb CpeIHEro o0IIero oopa3oBaHus




Bianenne cucteMol XUMHUYECKHX 3HAHUKW M yMEHUE INPUMEHATh CUCTEMY XUMHUYECKUX 3HAHUHM, KOTOpas
BKJIIOYAET:

2.1

BOKHEUIIIME XUMUYECKHE TMOHATHUS: XMUMHYECKUH AJIEMEHT, aTOM, MOJIEKYJa, BEHIECTBO, MPOCTOEC M CIOXKHOE
BEILIECTBO, OJIHOPOJIHAS M HEOJHOPOJHASI CMECh, OTHOCUTEJIbHBIE aTOMHAsl U MOJIEKYJIIpHAs MacChl, KOJUYECTBO
BEIIIECTBA, MOJIb, MOJISIPHAS Macca, MOJISIPHBIA 00BEM, OKCH/I, KHCIIOTa, OCHOBAHUE, COMb (CPEMIHSs), XUMUIECKast
peaKIus, peakluy COSAMHEHUS, PEAKINH PA3JI0KEHUS, PEAKITH 3aMEIICHHS, PeaKIIMi 0OOMeHa, TerIoBoi 3 dekTt
peaKIuu, 3K30- U SHJOTEPMHUUECKHE PEaKLIUU, PACTBOP, MACCOBasi JOJSI XMMHUYECKOTO AJIEMEHTA B COCAMHEHUU,
MaccoBasi JI0JIsl M MPOIICHTHAs KOHIIEHTPAIMs BEIIECTBA B PAcTBOPE, SIPO aroma, SJIEKTPOHHBIA CIIOW aroma,
aToMHass ~ opOuTalb, paguyc  aToMa, BAJEHTHOCTb, CTEMEHb  OKUCJICHUS, XHUMHU4YECKas  CBf3b,
3JIEKTPOOTPHULIATEIBLHOCTD, MOJSPHAs U HEMOJISIpHAs KOBAJICHTHAsI CBsI3b, MOHHAS CBSI3b, META/NIMYECKas CBS3b,
KpHUCTa/ITH4ecKasi peméTka (aToMHast, MOHHAs, METAIUTMUECKasi, MOJIEKYIISIpHAast ), UOH, KATUOH, aHUOH, AJIEKTPOJIUT
U HEIJICKTPOJUT, OJICKTPOJIMTHYECKAs JUCCOIMAIMSA, pPEaKIHMH HWOHHOTO OOMEHa, OKHCIHTEIbHO-
BOCCTAHOBUTEJIbHBIC PEAKIIMH, OKUCIUTEIh U BOCCTAHOBUTENb, OKHCIICHHE M BOCCTAaHOBJICHHE, DSJICKTPOJIM3,
XUMHUYECKOE PaBHOBECHE, 00paTUMBbIC U HEOOPATHMBIC PEaKIUH, CKOPOCTh XUMHUECKOW PEaKIIMH, KaTau3aTop,
ITJIK, KOppo3usi METAJUIOB, CILIABbI

2.2

OCHOBOIIOJIararomne 3aKOHbl XMMHUHU: 3dKOH COXPAaHCHUS MAcCCHhI, HepI/IO)II/I‘-ICCKI/Iﬁ 3aKOH Z{I/I MeHJJeneeBa,
3aKOH ITOCTOAHCTBA COCTaBa, 3aKOH ABOFaI[pO

2.3

TCOPHUU XMMUHU: ATOMHO-MOJICKYJISIpHAsA TCOpUA, TCOPUS 3J'ICKTpOJ'II/ITI/I‘IeCKOI>'I JUCCOoInaln

Brnanenne ocHoBaMM XUMHUYECKOM T'paMOTHOCTH, BKJIFOYAIOIISH:




3.1

YMEHHE MPABUIHHO UCIIOJIB30BATh H3YYCHHBIC BEIIECTBA M MATEPHAIIBI (B TOM YHCIIE MUHEPATbHBIC YAOOPEHUS,
MeETaJIJIbl U CIUIaBbl, IPOAYKTHI IepepaboTKU MPUPOJHBIX HCTOUHUKOB YIII€BOIOPOAOB (YIJisl, MPUPOIAHOIO rasa,
He(TH) B OBITY, CETTLCKOM XO0341CTBE, HA MPOU3BOICTBE U TOHUMAaHUE 3HAYCHHUSI )KUPOB, OEJIKOB, YIIIEBOIOB IS
OpraHu3Ma 4YeJIOBEKa; yMEHHE MPOTHO3MPOBATH BIIMSIHHE BEIIECTB U XMMHUYECKHX MPOIECCOB HA OPraHHU3M
YeJI0BEKa U OKPY>KAIOIIYIO IPUPOJHYIO CPEy

3.2

YMCHHUEC UHTCIPUPOBATD XUMHNYCCKUEC 3HAHUA CO SHAHUAMU JPYTUX y‘-I€6HI)IX npeaMEToOB

3.3

HaJINYME OIbITa PA0OTHI C PA3IMYHBIMU HCTOYHUKAMU HH(POPMALIUU 110 XUMUH (HAay4dHAs U HAYYHO-IOMYJIsIpHas
JUTepaTypa, CJI0BapH, CIIPaBOYHUKH, HHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTUBHO OLICHUBAThb I/IH(bOpMaI_[I/II-O 0 BCIICCTBAX, UX IMPCBPAINICHUAX U IIPAKTHYCCKOM IMPUMCHCHUU
N YMCHHEC UCIIOJIB30BaTh eé AJI pCIICHUA y‘-I€6HO-H03HaBaT€J'II)HI>IX 3aga4

Brnagenne ocHOBaMM NOHSTHWHOIO ammapaTa U CHUMBOJMYECKOTO S3bIKA XUMHUM JUIsl COCTaBJIEHUS (HOpMYIl
HEOpPraHMYECKUX BEIECTB, YPAaBHEHUN XUMHUYECKUX PEaKIMii; ocHOBaMu xuMuieckoi HoMeHkIaTypsl (IUPAC
Y TPUBUAJILHOMN)

YMeHnue oObSICHATH CBS3b MOJIOKEHUS dNieMeHTa B [lepuoandeckoit cucreMe ¢ 4UCIOBBIMU XapaKTePUCTUKAMU
CTPOCHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sapa, oOlee YUCo JIEKTPOHOB), paclpeieieHueM
OJICKTPOHOB 110 SHEPIrETUICCKUM YPOBHAM aTOMOB IICPBBIX Tpex NEpUOAOB, KAJINA U KaJIbLUA

HpeI[CTaBJ'ICHI/IC 0 HCpHO,Z[H‘-ICCKOfI 3aBHCUMOCTH CBOHCTB XHMHUYECKHX DJIEMEHTOB (pazmyc aTroma,
BHCKTpOOTpI/IHaTCJILHOCTB), MNPOCTBIX M CJOXHBIX BCHICCTB OT IIOJIOKCHHUA 3JICMCHTOB B Hepnozuzlqecxoﬁ
CHUCTEMC (B MaJIbIX IIEPpHUOAAaxX U I''TaBHBIX noz[rpynnax) U DJICKTPOHHOI'O CTPOCHU aTOMa




7 YMmenue kinaccuuIpoBaTh:
7.1 XUMHYECKHE DJIEMCHTHI
7.2 HEOpPraHUYECKUE BELIECTBA
7.3 XUMUYECKHE PEAKITNH
8 YMeHue ornpenensrs:
8.1 BaJICHTHOCTh M CTEIICHb OKHMCIICHUSI XUMUYECKUX JICMEHTOB, 3apsii HOHA
8.2 BUJI XUMUYECKOM CBSI3U M TUI KPUCTAIUITMUECKON CTPYKTYPHI B COSTUHEHUSIX
8.3 XapakTep Cpeibl B BOJHBIX PacTBOpaxX BEHIeCTB (KUCIOT, OCHOBAHUH )
8.4 OKHCIIMTEIIb U BOCCTAHOBUTEIIb
9 YMeHue xapakTepu30BaTh (GU3NIECKHE U XUMHUYECKUE CBOMCTBA:
0.1 MPOCTHIX BEIIECTB (KUCIOPOJ, 030H, BOJOPOA, TpaduT, anMas, KpeMHHH, a30T, ¢ochop, cepa, XJIop, HATPHIA,
' KaJIMi, MarHui, KaJabIlui, aTIOMUHUN, )KeJIe30)
CJIOKHBIX BEIIECTB, B TOM YHCIIE UX BOJHBIX PACTBOPOB (BOJa, aMMHUAK, XJIOPOBOAOPO, CEPOBOJAOPO, OKCHIbI
9.2 u ruapokcuasl metamuioB I-IIA rpymnm, amomunus, meau (II), uunka, sxenesa (11 u III), okcuner yraepona (II u

IV), kpemuus (IV), azora u docdopa (III u V), cepst (IV u VI), cepuucras, cepHasi, a30THCTas, a30THa,
dbocdopHas, yroapHas, KpeMHHEBasI KHCJIOTA U UX COJIH )




IMPOTrHO3UPOBATL H XAPAKTCPU30BATH CBOMCTBA BEIISCTB B 3aBHCUMOCTM OT HX COCTaBa H CTPOCHUA,

9.3 IIPUMEHEHHE BEIEeCTB B 3aBUCMOCTH OT UX CBOICTB, BO3MOKHOCTh MPOTEKAHUSA XUMUYECKUX MPEBpAIICHUN B
pa3IMYHBIX YCIOBUSIX
10 YMeHue COCTaBIISITh MOJICKYJISIPHBIE M HOHHBIC YPABHEHUS PEAKIIHIA, B TOM YHUCIIC:
10.1 peakuuii HOHHOTO OOMeHa
10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUi
10.3 WLUTIOCTPUPYIONINX XUMHYECKUE CBOMCTBA U3YYCHHBIX KJIACCOB (TPYIIN) HEOPTAaHMYECKHUX BEIICCTB
10.4 MOJITBEPKIAIOIINX TCHETUYECKYIO B3aUMOCBSI3b MEXK1Yy HUMHU
11 YMeHue BBIYHUCISTE (MPOBOUTH PACUETHI):
111 OTHOCHUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MAaCCOBYIO JIONIO XHMHYECKOTO 3JIEMEHTa B
' COEIMHEHUN
11.2 MAaCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 M0 ypaBHEHHUSAM XHUMHUYECKHX PEAKIMH W HAXOJWTh KOJWYECTBO BEMIECTBA, O0BEM W MacCy PearcHTOB WIIN
' MPOJYKTOB PEAKITUN
12 Bnanenue (3HaHME OCHOB):




OCHOBHBIMHW MCTOAaMHM HAYYHOI'O ITO3HAHUA (Ha6J'II-O,Z[CHI/Ie, HN3MEPCHUE, DKCIICPHUMECHT, MOI[GJ'II/IpOBaHI/Ie) IIpu

12.1 W3YYCHUU BEIIECTB M XUMHUYECKHUX SIBICHUN; yMeHue chopMyiaupoBaTh MpoOieMy U NPEUIOKHUTh MYyTH e
peleHus
12.2 0e30macHoOi paboThl ¢ XUMUYECKMMHU BEIIECTBAMH, XUMHUECKOU MOCYI0H U JIa0OpaTOPHBIM 000PYI0BaHHEM
npaBuiiaMu 0e30mMacHOro oOpallleHus ¢ BELIECTBAMH, HCIOIb3YEeMbIMU B MOBCEAHEBHOW KU3HU, MpPaBHIAMU
123 MOBE/ICHUSA B LENSIX COEPEKEHUS 310pPOBbs M OKpPY’KaIOIIeH MPUPOTHON cpeibl; MOHUMaHUe Bpea (OMacHOCTH)
' BO3JICHCTBUS Ha XKUBBIC OPTaHU3MBI OMPEICIIEHHBIX BEIIECTB, CIOCOOOB YMEHBIICHUS W MPEIOTBPAIICHUAS HX
BPEIHOTO BO3JICUCTBHUS
13 Hannare npakTHYeCcKUX HaBBIKOB IIAHUPOBAHUS M OCYIIECTBIICHUS CICIYIONINX XUMHUECKUX SKCIICPUMEHTOB:
131 U3YYCHHE W ONHCaHWe (U3MUYECKUX CBOWCTB BEIIECTB, O3HAKOMIICHUE C (DH3UYCCKUMH W XUMUYCCKHUMHU
' SIBIICHUSIMU; OTIBITHI, ULTIOCTPHUPYIOIINE IPU3HAKU TIPOTEKAHUS XUMUYCCKUX PEaKITUi
13.2 U3YyYEHHE CIIOCOO0B pa3ziesieHus: cMeceit
13.3 MOJTy9YeHHE KHUCIOPO/Aa W M3YYEHHE €r0 CBOWCTB; IMOJyYeHHE BOAOPOJAA W M3YYECHHE €r0 CBOWCTB; MOJTYYCHHE

YIUJICKUCIIOro ra3da 1 U3y4€HHUE €ro CBOﬁCTB; IMOJIYYCHHNEC aMMHAaKa U N3Y4YCHUC €TI0 CBOICTB




13.4

IIPUTOTOBJIEHUE PACTBOPOB € ONPEAEIEHHON MACCOBOM J0JIE paCTBOPEHHOTO BEILIECTBA

PUMEHEHHE UHIUKATOPOB (JJakMyca, MEeTUIOpaHka u (eHondranenna) s onpeaeacHus xapakTepa cpebl B

135
pacTBOpax KUCJIOT U IIEJIOYCH
WCCIIC/IOBAaHUE M OIMCAHHE CBOMCTB HEOPTaHMYECKHX BEIIECTB PA3JIMYHBIX KIJIACCOB; U3YyUCHHE B3aMMOJCHCTBHS
13.6 KHCIOT C METaUIaMH, OKCHJAMH METaUIOB, PAaCTBOPHUMBIMH W HEPACTBOPUMBIMU OCHOBAHHUSIMH, COJISIMH,
' MOJIyYeHUE HEpPACTBOPUMBIX OCHOBAaHUH; BBITECHEHHE OJHOTO MeTaljia JPYyrUM €3 pacTBOpa COJH;
uccie[oBanne aM()OTEPHBIX CBOMCTB TUAPOKCUIIOB ATFOMUHUS U [IMHKA
pelICHHe OJKCIEePUMEHTAIBHBIX 3amad 1o TemaMm: «OCHOBHBIC KJIacChl HEOPTaHWYECKUX COCAMHCHUIY,
13.7 «INEKTPOIUTUYECKAS TUCCOIMAIUsD»; «BakHee HeMeTaulbl U UX COCIMHEHUsY; «BaxHenme MeTalisl 1
UX COCIUHCHUS
XUMHYECKHE OKCIEPUMEHTHI, WUTIOCTPUPYIOIIUE TPU3HAKK TMPOTEKAHWs peakuuid HOHHOTO OOMeEHa;
13.8 KaueCTBCHHBIC PEAKIMU Ha MPHUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HWOHBI XJIOPHI-, OPOMHI-, WOIU-,
' cynbdart-, docdar-, kapboHaT-, CHIUKAT-aHUOHBI, TUIPOKCUA-UOHBI, KATHOHBl aMMOHUS, MarHus, KaJbIIus,
aMIOMUHHS, Kejte3a (2+) u xenesa (3+), meau (2+), HUHKA
14 VYmenue:
141 MIPEJICTABIISITh PE3YJIbTAThl SKCIIEPUMEHTa B (hOpMe BBIBOJIOB, JOKA3aTEIIbCTB, TPAUKOB U TAOJHII U BBISIBIIATH
' OMIMPHUYECKUE 3aKOHOMEPHOCTH
14.2 YCTaHABIMBATh CBS3M MEXAY pEaTbHO HaONIOaeMbIMH XUMUYECKUMH SIBICHUSAMU U TIPOIECCAMU,

MPOUCXOSAIIUMU B MAaKpO- U MUKPOMHUPE, OOBACHATh MPUUYMHBI MHOTOOOpa3Hsl BEIIECTB




HEPEYEHD SJIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA OCHOBHOM I'OCYIJAPCTBEHHOM

IK3AMEHE 110 XUMHUH
Kon IIpoBepsieMblii 3JIEMEHT COJIEPKAHUS

1 IlepBoHayaIbHBIE XUMUYECKUE TTOHATUS

11 Uucteie BemecTBa u cMecu. CiocoObl pa3ziesieHus: cMecei

1.2 ATOMBI M MOJIEKYJIbl. XUMUYECKHUE 37€MEHTHI. CUMBOJIBI XUMUYECKUX J1EMEHTOB. [IpocThie U C0XKHBIE BELIECTBA.

1.3 Xumuueckas popmysia. BaeHTHOCTh aTOMOB XUMHUYECKHUX 3JIeMEHTOB. CTENEeHb OKUCIICHUS

14 3aKkOoH IOCTOSIHCTBa cocTaBa BemlecTB. OTHOcUTeNbHAas aromMHas Macca. OTHocuTenbHas MoJeEKyJspHas Macca. MaccoBas nois
' XUMHUYECKOT0 DJIEMEHTA B COEAMHEHUH

15 KonnyectBo BemectBa. Moinb. MonspHast Macca. MossipHbIil 00bEM ra3oB. B3anMocBsI3b KOJIMYECTBA, MACChl U YKCIIa CTPYKTYPHBIX
' €IMHHUII BENIECTBA

16 dusnyeckue U XUMUYECKUE SBJICHMS. XMMHUYECKas peakuus U e€ NMpHU3HaKu. 3aKOH COXPAHEHHUS MacChl BELIECTB. XUMHYECKHE
' ypaBHEHHUSI
2 [Tepnonnueckuit 3akoH u [lepnonnueckas cucrema xumudeckux 31meMeHToB .M. Menneneesa. CtpoeHue aToMOB

21 Ilepnonnueckuit 3akoH. Ilepuonuyeckas cucremMa xumudeckux dineMeHToB .M. Menneneesa. Ilepuonsl u rpynnsl. @usndyeckui

CMBICJT MOPAAKOBOT'O HOMEpA, HOMEPOB IICPUOJa U T'PYIIILI 9JICMCHTA




Crpoenne aromoB. CocraB aromubx saep. M3orombl. DnekTpoHbl. CTpoeHHME 3JEKTPOHHBIX 000JI04EK aTOMOB MepBbIX 20

2.2
XUMHUYECKUX IeMeHTOB [Iepnoanueckoii cucremsl .M. Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUYECKHMX JJIEMEHTOB MEpPBBIX TPEX MEPHUOIOB, Kajus, KalblMs (paauyca aToOMOB,
2.3 ANEKTPOOTPHUIATEILHOCTH, METAIMYECKMX M HEMETAJUIMUYECKUX CBOMCTB) UM HUX COCIMHEHUH B COOTBETCTBHH C IOJIOKEHHEM
a51eMeHTOB B [leproanueckoii cucTeMe U CTPOCHHUEM UX aTOMOB
3 CrtpoeHue BemecTBa
31 Xumuueckas cBs3b. KoBasieHTHas (TMONSApHAst W HETMOJSIPHASI) CBSA3b. DJIEKTPOOTPUIATEILHOCTh XMMHUYECKHX 3JeMeHTOB. MoHHas
' CBsA3b. MeTajunueckas CBs3b
3.9 Tumbl KpUCTATUYECKUX PEIIETOK (aTOMHAsI, HOHHAsI, METAJUTMYECKas), 3aBUCIMOCTh CBOWCTB BEIIECTBA OT THUIIA KPUCTAIUIMIECKON
' PEIIETKH U BUIA XUMUYECKOH CBSI3U
4 Baxuelimue npecTaBuTeNln HEOpraHMYeCcKHX BemecTB. Hemeramnsl U Mx coeinHeHus. MeTaibl U UX COeAUHEHHS
Knaccupukanmss u HOMEHKJIAaTypa HEOPraHWYECKHX COEIMHEHHWH: OKCHIOB (coieoOpa3yromie: OCHOBHBIE, KHCIIOTHEIE,
4.1 am(doTepHbIe) W HecoyseoOpa3yrolue; OCHOBaHUM (IIETOYM W HEPACTBOPUMBIE OCHOBAHUS); KHUCIOT (KHUCIOPOJACOAEPKAIIUE U
OECKHUCIIOPOAHbIE, OAHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIEH (CPEeTHUX U KHCIIBIX)
49 Ou3nueckue ¥ XUMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB-HEMETAUIOB: BOJOPONA, XJIOpa, KHCIOpOa, cepbl, a3ora, ¢ocdopa,

yriaepojaa, KpeMHUs




dusndyeckue U XUMHYECKHE CBOMCTBA IMPOCTBIX BEHICCTB-MCTAJUIOB: JIMTUSA, HATPUA, KaJlusd, Marousad U KajJblUA, aJIIOMUHHAA, XKEJIC3a.

4.3
DNEeKTPOXUMHUYECKUH Psi/l HAPSYKEHUH METAJUIOB

4.4 du3nyecKkue 1 XMMUYECKHE CBOMCTBA BOJOPOIHBIX COEIMHEHUI HEMETANIOB: XJIOPOBOIOPOAA, CEPOBOIOPOA, AaMMHUAKA

45 dusnueckrue U XMMHYECKHE CBOMCTBAa okcuaoB HemeramwioB: cepsl (IV, VI), azora(ll, IV, V), dochopa(lll, V), yraepona(ll, IV),
' kpemuus(IV). IlonyyeHne okcu0B HEMETAIIOB

4.6 Xumudeckue cBorcTBa okcuaoB: MetaiioB IA—IIIA rpynm, nunka, meau(Il) u sxeneza(Il, I1I). Ilonyuyenne okcumoB MeTaIIOB

47 XUMUYECKHE CBOMCTBA OCHOBaHMM M aM@OTEpHBIX T'MAPOKCHAOB (HAa MpUMEpe THIPOKCHIOB alIOMHUHHUS, >Kee3a, LHMHKA).
' [Tonmy4yenne ocHOBaHUN M aM()OTEPHBIX THIPOKCUIOB

48 OOme XMMHUYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOAHOHM, CEpOBOJOPOAHOM, CEpHUCTOH, CepHOM, a30THOH, (ocdopHOii,
' KPEMHHEBOM, yroiapbHOH. Oco0ble XUMUYECKHE CBOWCTBA KOHIIEHTPUPOBAHHOM CepHOM U a30THOU KucioT. [lonydyenue kucnor

4.9 OO6mume xuMHUYeCKre CBOMCTBA cpenHux coneil. [Tomyuenue comeit

4.1
0 [Tonyuenue, cobnpanue, pacrio3HaBaHUE BOJOPO/Ia, KUCIOPOIa, aMMHUaKa, YIIIEKUCIIOro Ta3a B J1aboparopuu

4.1 . .
1 [Tonyyenne amMmmuaka, CEpHON M a30THOM KHCIIOT B MPOMBINUIEHHOCTH. O0IIHe crtocoObl MOJTyuyeH s METaJIOB

4.1

I'enermueckas CBA3b MCXKIY KilaCCaMU HEOPraHNYCCKUX COe)II/IHeHI/Iﬁ




XUMUYECKUE PEaKIuu

KJ'IaCCI/I(i)I/IKaI_II/IH XHUMHYCCKUX peaKHI/Iﬁ 10 pa3IMYHbIM IIpHU3HAKaM: II0 YHCIY W COCTaBYy YYaCTBYIOIIUX B PCAKIMKU BEIICCTB, IIO

5.1
TEII0BOMY (P HEKTy, IO U3MEHEHHIO CTETICHEH OKUCIICHUS XUMUYECKUX 3JIEMEHTOB
5.9 TemunoBoit 3¢ ekt XMMUYECKON peakuy, TEPMOXUMUYECKUE YpaBHEHUs. JK30- M SHIOTEPMHUYCCKHE PeaklHuu. TepMOXHUMHUYECKHE
' ypaBHEHHUS
5.3 OKHUCINTENFHOBOCCTAHOBUTEIbHBIE peakiuu. OKHUCIUTENH W BOCCTaHOBHTENH. lIpomecchl OKMCIEHHUS M BOCCTAHOBIJICHUS.
' DNEeKTPOHHBIN OaJlaHC OKUCINTEIbHOBOCCTAHOBUTENBHON pEaKIIMU
5.4 Teopust snekTpoauTHYecKoit aucconuanuy. KaTHOHBI, aHHOHBI. DJIEKTPOIUTHI M HEANEKTPOIUTHI. CHIIbHBIE U CITa0ble SJIEKTPOIIUTHIL.
' Crenensp qucconuanuu
55 Peaknuu noHHOro 0OMeHa. Y CIOBUS IPOTEKAHUS pEaKMii HOHHOTO 0OMEHA, MOJTHbIE U COKPAIEHHBIC HOHHBIC YPaBHEHHS PEaKIUi
6 XuMHs U OKpY’KaroIas cpeqa
6.1 BemectBa 1 Marepuanbl B MOBCEIHEBHOW J>KM3HHM YeJIOBEKAa. be30macHOe HCHOJIb30BAHWE BEIIECTB W XMMUYECKHX PEaKIuil B
' nabopatopun u ObiTy. [lepBasi HOMOIIL TPU XUMHYECKUX 0KOTaX U OTPABICHHUIX
XUMHUECKOe 3arps3HeHHE OKpYKarolled cpelbl (KMCIOTHBIE JO0XKIU, 3arpsA3HEHHE MOYBbI, BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
6.2 npenotBpamienus [Ipenensnas nomyctumas koHueHntpauus BemecTtB (ITJK). Ponb Xumun B pemieHHM 5KOJIOTMYECKUX MPOOIIEM.
Ycunenne napHUKOBOro 3PdexTa, pa3pyluieHue 030HOBOTO CIIOs
IIpumenenue cepsl, a3orta, (pocdopa, yriepoaa, KpeMHUS M UX COCTUHEHUH B OBITY, MEIUIMHE, MPOMBIIUIEHHOCTH M CEbCKOM
6.3 xo3siicTBe. [IpMeHeHne MeTaliioB U CIUIaBOB (CTallb, UyT'yH, AIOPATIOMUHUI, OpOH3a) B OBITY U POMBIIIJICHHOCTH UX COEAMHEHUI.

Ilonstue o KOppO3ruHn MECTAJIJIOB, OCHOBHBIC CIIOCOOBI 3al0MTHI KX OT KOPPO3UU




[TpupoaHbIE HCTOYHHUKH YTIIEBOJOPOAOB (Yroib, MPUPOIHBIN ra3, HeTh), MPOIYKTHI UX NepepadoTku (OeH3UH), UX POJIb B OBITY U

6.4
MIPOMBIIIIJICHHOCTH
[lepBoHavasbHbIE MOHATHS OO0 OpPraHMYECKHX BEIECTBAX KaK O COEIUHEHUSX yriaepoia (MeTaH, 3TaH, STWIIEH, alleTHICH, 3TaHoll,
6.5 [JIMLEPUH, YKCycHas Kuciota). [loHsTre o OMONOrHMYecKd BaXKHBIX BEIECTBAaX: KHUpax, Oelkax, yriaeBoJaXx — U HUX POJH B KHU3HU
YeJIoBeKa
7 Pacuérsr:
7.1 1o GpopmysaamM XUMUYECKUX COEIMHEHUN
1.2 Macchl (MacCOBOM) TOJIM PaCTBOPEHHOTO BEIIIECTBA B PaCTBOPE
7.3 10 XUMHUYCCKUM YPABHCHHSIM




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOT'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» Xumusi: 8- kiacc: 6a30BbIN ypOBEHb: YUeOHUK; 5-€ U3/1aHue, epepaboTaHHOe
["abpuensn O.C., Octpoymos N.T"., CnaakoB C.A. AKIHMOHEpHOE 00IIECTBO
«3marensctBO «lIpocBemienre»

» Xumusi: 9-if kimacc: 6a30BbIN YPOBEHb: YUCOHHK; 5-€ U3AaHNE, TepepaboTaHHOE
["abpuensn O.C., Octpoymos N.T"., CnaakoB C.A. AKIHMOHEpHOE 00IIECTBO
«M3parenbctBo «IIpocBenienne»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

» Xumusi: 8-i kiacc: 06a30BbIi YpOBEHB: YUECOHUK; 5-€ U3gaHue, nepepadoTaHHOe
["abpuensn O.C., Octpoymos N.T"., CnaakoB C.A. AKIMOHEpHOE 00IIECTBO
«M3marensctBo «IIpocBemenue»

* Xumus: 9-i kiacc: 6a30BbIi YpOBEHb: YUEOHUK; 5-€ U31aHue, nepepaboTaHHOE
["a6puensn O.C., Octpoymos WU.T'., CnaakoB C.A. AKiMOHEpHOE 0OIIECTBO
«M3parensctBO «IIpocBenieHne»

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU
HUHTEPHET

bu6morexa IIOK
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
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