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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XUMHUM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
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 KOHLEMIUU MPEernoJaBaHus Y4eOHOro npeaMera « XuMHUsh)
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1mo xXxumuu Oa€T MPEACTABICHHE O LENAX, OOUIeH CTpaTeruu
oOyueHusl, BOCIUTAHUS M PA3BUTUA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s3aTeNbHOE MIPEIMETHOE coJiep KaHue,
MpeAyCMaTPUBAET PACIpPENEICHUE €ro Mo KiaccamM MW CTPYKTYPUPOBAaHHUE 10
pa3denaM M TeMaM IPOrpamMMbl MO XUMHUH, OMPEAENSIeT KOJIUYECTBEHHBIE H
Ka4E€CTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YY4E€TOM MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaromuxcs, ONpeAessieT BO3MOXKHOCTH —TpeaMera s
peanuzaiuu TpeOOBaHMIM K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3ynbratam oOy4eHHUs XUMUW Ha YPOBHE I1€JIeH N3YUYEHUs MPeMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWE XHUMHUHU CIY>KUT OCHOBOM il (OPMUPOBAHMS MUPOBO33PEHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIHHOM E€IUHCTBE MHUPA, BAKHYIO
pOJIb UTPAOT (POpPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIIPEBPAIICHUSIIX
SHEPrUM U 00 DBOJIIOIMU BELIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00ATbHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUIIEBOM M KOJIOTUUYECKON O€30MacHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUSI.

N3ydenue xumuu:

CIIOCOOCTBYET  pealiv3alldd  BO3MOXXHOCTEH  JJI1  CaMOpa3BUTUSI U
dbopMupOBaHUs KYJIbTYPhI JIMYHOCTH, €€ 0011el U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMUPOBAHUE MBINJICHUS W TBOPYECKUX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOW y4uyeOHOM  JIeSITeIbHOCTH,
OKCIIEPUMEHTATILHBIX W HCCIICOBATEILCKUX YMEHUM, HEOOXOIUMBIX Kak B
MOBCETHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEIU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LEJTIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPObI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYaIOLUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
Hay4YHBIM 3HAHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3zoBaHHe 00yUYarOITUXCSI.

JlanHble HampaBlieHUS B OOYYEHMHM XHMHUM OOECIEYMBAIOTCS CHEIU(UKON
collepKaHUsl ~ y4eOHOro  MpeAaMeTa, KOTOpbI  SBIAETCA  MEAArOrMYeCcKH
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl MMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPraHWYEeCKOM XMMHUM W HEKOTOPBIX OTHEIBHBIX 3HAYMMBIX ITOHATHI
OpraHU4eCKON XMMHHU.

CrpykTypa coaepkaHus MPOrpaMMbl IO XMMHUU CPOPMUpPOBAHA 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 TEOPETHYECKHUX IPEICTaBICHUI
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHNS;

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

— YUYEHHUS O CTPOEHUHU aTOMa U XUMUYECKOM CBA3H;

— TpencTaBleHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

Teopernueckne 3HaHUS PACCMATPUBAKOTCS HA OCHOBE SMIIMPUYECKU
MOJyYEHHBIX U OCMBICIEHHBIX (DAaKTOB, pa3BUBAIOTCS MOCJIEIOBATEIBHO OT OJHOIO
YPOBHSL K JpPYroMmy, BBINOJNHAS (YHKUUU OOBSICHEHHS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOXKHOCTEW NMPAKTUYECKOIO NMPUMEHEHUS U MOJYyYEHHUS
M3y4aeMbIX BEILECTB.

OcBoeHue TmporpaMMbl IO XUMUU  CIOCOOCTBYEeT  (OPMHPOBAHUIO
IIPEJCTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOW IpHUPOJbI, LIEHHOCTHOTO OTHOLIEHUS K HAay4YHOMY 3HAaHHUIO H
METO/JaM NO3HaHUs B Hayke. M3yueHune XMMHUHM NPOUCXOOUT C IMPHUBICYEHUEM
3HaHUW M3 paHee M3YyYEHHBIX YYEeOHBIX MpeaMeToB: «OKpyKaloumil Mupy,
«buosnorus. 5—7 xiacce» u «dusnka. 7 Kinacey.

[Ipy wW3yyeHMH XUMHH MNPOUCXOAUT (HOPMHUPOBAHME 3HAHUM OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KYJIBTYDHI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbl XHUMHUYECKHUX
3HAHUN — BaXHEUHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUICCKUX TMOTOKEHUH,



JOCTYMHBIX 000OIIEHUI MHUPOBO33PEHUECKOTO XapakTepa, fA3blka HAyKH, B
OpUOOIIEHUM K HAyYHbIM METOJaM I[I03HaHUS I[P H3YYEHUU BEIIECTB U
XUMHUYECKUX peakinii, B GOPMHUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX YMEHUH U
UX TPUMEHEHWHM B Y4YEOHO-IO3HABATENIbHOW M y4eOHO-UCCIIEeI0BATEIbCKON
NEeATEIbHOCTH, OCBOCHHMHM NPAaBWJI 0€30MacHOr0 OOpamieHusi ¢ BEUIECTBaMHU B
MTOBCEHEBHOM KU3HHU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (opmupoBaHHEe HMHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEJIbBHOMY MPHUHSTHUIO PEIICHUH,
CIIOCOOHOM a/IalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

—  HampaBJIEHHOCTh OOy4YeHUST HA  CHUCTEMAaTHYECKOE MPUOOIIECHHE
OoOy4JarommMxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHOM JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne ycloBHil, CHOCOOCTBYIOLIUX MPUOOPETEHUIO 00YUaIOIMMHUCS
OTbITa PAa3HOOOPA3HON NEATETLHOCTH, IMO3HAHMUS U CAMOIO3HAHUS, KIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIIUI), UMEIOIIUX YHHBEPCAIbHOE 3HAYEHHUE IS
Pa3JIMUHBIX BUJIOB JEATEIbHOCTH;

— (opmupoBanue oOmeld (QYHKIMOHAILHOM H  €CTECTBEHHO-HAYYHOU
IPAaMOTHOCTH, B TOM UYHCIE€ YMEHUU OOBSICHATH U OLCHUBATH SIBJICHUS
OKpPYXaIOIEr0o MHpa, MCHOJIb3Yysd 3HAHUS W OMbBIT, MOJYYCHHbIE MPU H3YYECHUU
XUMUHU, TPUMEHSATh HMX TMPU PEIICHUH MpoOJeM B TOBCEIHEBHON >XM3HU U
TPYAOBOU JIE€ATEIBHOCTH;

— (¢dopmupoBaHue y OOy4YalOIIMXCA TyMAaHUCTUYECKUX OTHOIICHH,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHWM MJi BBIPAOOTKH IKOJIOTHYECKHU
11e71eco00pa3HOTr0 TOBEICHUS B OBITY W TPYIOBOM JAEATEIBHOCTH B MEJSIX
COXPaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEU IPUPOLHON CPEBIL;

— pa3BUTHE MOTUBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGuUiIs ¥ HAMPaBIEHHOCTH JaTbHEHIIIETO
oOy4eHus.

OOmiee YMCIO dYacoB, OTBEACHHBIX I HW3YYCHUS XHMHH HAa YpPOBHE
OCHOBHOT0 00111eT0 00pa3zoBanus, coctaiseT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KUIACC

IlepBoHaya/IbHbIE XUMHYECKHE OHATHSA

[Tpenmer xumuu. Ponb XMMUHN B JKU3HU 4ellOBeKa. XUMHS B CUCTEME HAYK.
Tena u BemiectBa. PuU3NYECKUE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHHUE
BenlecTB. [loHsATHE O MeTOAax Mo3HaHWsS B XUMHUHU. UMCTbIE BEIIECTBA U CMECH.
Crioco0bl pa3eneHus: CMeCeu.

ATOMBI U MOJIEKYJIbI. XHWMHYECKHE 3JeMeHThl. CHMBOJIBI XUMHUYECKHX
aneMeHTOB. [IpocTsie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENIbHAs aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYISIpHAs Macca. MaccoBast A0 XMMUYECKOTO JIEMEHTA B
COEJIMHEHNUH.

KonunuectBo BemectBa. Moabs. MossipHass Macca. B3anMoCBsI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX e€AuHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COECTMHEHU.

duznyeckre U XMMUYECKUE SIBJICHUS. XUMUYECKAsl pEeaKIus U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYeckue ypaBHeHus. Krnaccudukarms
XUMHUYECKUX peaKlni (COeTUHEHMs], pa3I0KEeHUs, 3aMeILeHUs, OOMEHa).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYIOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamu oOpalleHus: ¢ JIabopaToOpHBIM 00OPYAOBAHUEM, U3YYCHHE U OMUCAHUE
(bu3MUecKuX CBOMCTB 00pa3loOB HEOPraHMYECKUX BEILIECTB, HAOJIOJEHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUIEHUE M KOHACHCALMS BOJAbI) U XMMHUYECKUX (FOpEHHE CBEYHM, MPOKAIMBAHUE
MEJTHOM TTPOBOJIOKH, B3aUMOJICHCTBHE MeJia C KUCJIOTOMN) SBJICHU, HAOII0ICHUE U
ONMCAHWE NPU3HAKOB MPOTEKAHMsSI XMUMHUYECKHX PpEaKLMil (pa3yioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapusi, pa3iokKeHHe T'MIPOKCHIa
meu (1) mpu HarpeBanuu, B3auMoieicTBHE *kene3a ¢ pactBopoM cosid meau (I1),
U3y4YeHUE CIOCOOOB PA3EICHHUs] CMECEH: C MOMOIIBI0 MAarHuTa, (PUIBTPOBAHUE,
BbINIapUBaHUE, AUCTWLISALUA, XpoMaTorpadusi, MpOBEACHUE OUYMCTKH MOBAPEHHON
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUIFOCTPUPYIOLIETO 3aKOH COXPaHEHUS MAacChl, CO3JIaHHE MOJEIEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

Ba:kueiiue npeacTaBUTEIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucnopon — 3neMeHT u mpocroe
BeulecTBo. Haxokaenuwe kuciaopoga B HOpupoje, (U3MUecKue M XUMHUYECKUE



cBoiictBa (peakumu TopeHus). Oxcunpl. [lpumenenue xkucnopoma. CrocoOsl
MOJIyYeHHUs] Kuciopoda B JsabopaTopuu U TpombinuieHHOCTH. Kpyrosopor
KHciopoja B mpupoze. O30H — auioTporiHas MoauUKaIus KUcaopoaa.

TemnoBoit 3h(dEeKT XUMHUUECKOW peakluu, TEPMOXUMUYECKHUE YpaBHEHUS,
9K30- W DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUe
BO3IyXa, YCWJICHHE MapHUKOBOTO d(deKTa, pazpyiieHrne 030HOBOTO CIIOS.

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

MoutsipHbIit 00BEM Ta30B. Pacu€Thl 0 XUMUYECKUM YPaBHEHUSIM.

dusnueckne CcBoWMcTBa BOAbl. Boma kak pactBopurenb. PacTBOpBIL
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. Homenkmarypa okcuaoB. Dusznueckue U XUMHYECKUE
CBOMCTBA OKCUJIOB. [lonyuenue okcuaos.

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

Kucnotsl. Knaccuduxanus xkucnor. Homenknarypa kuciot. dusndeckue u
XAMHUYECKUE CBOWCTBA KuUCHOT. Psan aktuBHocTM MetaimioB H. H. bekerosa.
[TonydyeHue KUCIOT.

Conu. HomeHnknarypa coseil. @U3NYECKHEe U XMMHYECKHUE CBOWMCTBA COJICH.
[Tonmydyenue counen.

['eHeTnyeckas CBsI3b MEXKY KIaCCAMU HEOPTaHUYECKUX COCIUHEHMUIA.

Xumuueckuu Ikcnepumenm:

Ka4EeCTBEHHOE OIPEIEIICHUE COAEPKaHUs KHUCIOPOAa B BO3AYyX€, MOJIYUEHHUE,
coOupaHue, pacrmo3HaBaHWEe W W3YYCHHE CBOWCTB KHCIOPOJa, HAOIIOICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHHUS W
MpEeKpalieHus] TOpeHHs (MoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMMCaHWE WX CBOMCTB, IOJy4YE€HHE, COOMpaHHUE, pACIIO3HABaHHE WU U3YyUYCHHUE
CBOMCTB BOJIOpojia (TOpeHHe), B3auMojaeiicTBue Bojopoaa ¢ okcuaom menu (II)
(BO3MOXXHO HUCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAOMIOJCHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBAaHUE OCOOCHHOCTEH pACTBOPEHHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU



MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHUCTBUE BOABI C METAIIAMHU
(HaTpueM ©  KaiblMeM) (BO3MOXKHO  HCIOJIb30BaHUE BHJIEOMATEPHAIIOB),
UCCJIEIOBAaHUE OO0pa3l0OB HEOPraHWYECKUX BEIIECTB Pa3JIMYHBIX  KJIACCOB,
HaO0JI0ICHNE U3MEHEHHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
u3ydyeHue B3aumopeicTBua okcuaa meau (II) ¢ pacTBOpoM CEpHON KHCIOTHI,
KUCJIOT C MeTajulaMH, pPEeakUWi HEUTPpAIN3alWH, ITOJYYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHWM, BBITECHEHHE OJHOI0 METAJUIa IPYTMM W3 PacTBOpa COJM, PEUICHUE
DKCIEPUMEHTAJIBHBIX 33/1ad 10 TeMe «BaXHeWlne KiIacChl HEOPraHUYECKHUX
COEIMHEHUI.

Ilepnoanyecknnt 3akoH u Ilepuoamyeckass cucreMa XHUMHYECKHX
iemeHToB JI. U. MengeneeBa. CtpoeHne aroMoB. XHMHYECKAsl CBA3b.
OKHCINTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBbie TOMBITKK KIacCCU(PUKAIMK XUMUUYECKUX 3JeMeHTOB. l[loHsiTHe O
IPYIIax CXOJHBIX JJEMEHTOB (IIEJIOYHBbIE M IIEJIOYHO3EMEIbHbBIE METAJLIbI,
rajioreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
Y TUIPOKCUIBI.

[Iepunonnueckuit 3akoH. Ilepuoanueckas cucteMa XUMHYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuonHas u  JJIMHHONEpUOAHAas  (OPMBI
[Tepunonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
n Tpynmbl. OHU3NYECKUH CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
IPYMNIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sAep. M3oTomnel. Dnexktponsl. CtpoeHne
AJMIEKTPOHHBIX ~ 000JI04eK aToMOB TepBbIX 20 XUMHUYECKHUX  DIEMEHTOB
ITepuonnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKNUX CBOMCTB MO IPyINaM U NEPUOJaMm.

3nauenue [leprnoanueckoro 3akona u [leproandyeckoi CHCTEMBI XUMHYECKUX
JJIEMEHTOB Ul pa3BUTUsA Hayku W mpaktuku. [[. WM. MenneneeB — yuy€HbIi U
rpa)XJaHVH.

Xumuyeckass cBA3b. KoBajeHTHass (TOJisipHAss W HEMOJISIPHAs)) CBS3b.
DNEeKTPOOTPUIATETbHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenbp  okuciieHusi.  OKHUCIUTEIIBHO-BOCCTAHOBUTEIbHBIE  PEAKIIUHU.
[Iponecchbl OKMCIIEHNs U BOCCTAHOBIIEHUSI. OKUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

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



WUTIOCTPUPYIOIIMX ~ IOPUMEPHl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peaKkUui
(ropeHue, peakliuu pas3yioKeHUs, COCTUHEHU).

Mescnpeomemmnbnie ceasu

Peanuzanmss MEXIpeAMETHBIX CBS3€M NP HM3YyYEHWH XMMHMM B 8§ Kiacce
OCYULIECTBJISIETCS. 4Y€pe3 HCIIOJIIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUH, TaK Y TOHITHUH, SIBISIOIUXCSI CUCTEMHBIMU JIJII OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TOHATHUSA: HAYYHBIH (DaKkT, TMIOTE3a, TEOpHs,
3aKOH, aHaJlu3, CHUHTE3, KiIacCU(UKaIMs, [EePUOJUYHOCTb, HAONIO/IECHNUE,
DKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®dusnka: Marepus, aToM, DJJEKTPOH, IPOTOH, HEWTPOH, HOH, HYKJIUZ,
W30TOIIBI, PaAUOAKTUBHOCTD, MOJIEKYJA, JJIEKTPUUYECKUM 3apsAll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEUIECTBA, ra3, (PM3MYECKUE BEIUYUHBI, €IUHULBI
WU3MEPEHUS, KOCMOC, IUTAHETHI, 3BE31bI, COoHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapocdepa, MHUHEpaIbl, TOPHbIE MOPOJBI,
IIOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHYeCKasi peaKus

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJIIEMEHTOB TMEPBbIX TPEX TMEPUOAOB, Kalldsd, KaJlbLMs M HX
COCIVMHEHUN B COOTBETCTBUM C IIOJIOKEHHUEM DJJIeMEHTOB B llepumomnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BellecTBAa: BHJBI XMMHUYECKOW CBS3M. THIIBI KPHUCTAJUIMYECKUX
pPEMIETOK, 3aBUCUMOCTh CBOMCTB BEILECTBA OT THUIA KPUCTANIMYECKON PEILETKH U
BUJIa XUMHUYECKOM CBSI3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHMYECKUX BEUIECTB. XMMHUUYECKHE
CBOMCTBA BEIIECTB, OTHOCSAIIMXCS K PAa3JIMYHBIM KJAaccaM HEOPraHUYECKUX
COCIMHEHUN, TEHETUYECKas CBsI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanus XuMHUeCKUX peakiiil Mo pa3IMyHbIM MPU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(]dexTy, Mo
U3MEHEHHUIO CTETEeHEN OKHUCICHHUS XMMHYECKHX 3JIEMEHTOB, 10 0OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U SHIAOTEPMHUUECKUE PEAKIUU, TEPMOXUMUYECKUE
YpaBHEHUS.

[Tonsitue o ckopoctu xumuueckon peakuuu. [lonsiTue 00 0OpaTUMBIX U
HEOOPAaTUMBIX XUMHUYECKUX peakiusx. [loHATHe O TOMOTeHHBIX M TeTepOTEeHHBIX
peakuusax. [lonsatue o xkaranuse. [lonstue o xumuueckom paBHoBecuu. DakTOPBHI,



BIUSIOIINE HAa CKOPOCTh XHMHYECKOW pPEaKUUH U IOJIOKEHUE XUMHUYECKOTO
paBHOBECHS.

OKHUCIUTETPHO-BOCCTAHOBUTENILHBIE  PEAKIMM,  DJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  pPEaKIUU. CocraBiieHue  ypaBHEHUU
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMd C  HCIOJB30BAHUEM  METOJA
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMHI. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
Karnonbl, aHMOHbI. MeXaHU3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XxuMHu4eckoil csizu. CreneHs aucconuanuu. CUIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakuuu noHHOro oOMeHa. YCioBus MPOTEKaHUs PEAKIMil HOHHOTO 0OMEHa,
IIOJIHBIE M COKpAaIlEHHbIE HMOHHBIE YypaBHeHUs peakuuid. CBolcTBa KHUCIOT,
OCHOBAHMM W cOJell B CBeTE€ MPEACTaBICHUHA 00 AIEKTPOIUTHYECKOU
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBI. [loHATHE O THIpOIU3E COEi.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMHU KPUCTALUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEUIECTB — METAJUIOB U HEMETauIoB (rpadura U ajnmasza), CIOKHBIX BEILECTB
(x70puaa HaTpusi), UCCIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XUMHUYECKOW PEaKIUU
OT BO3ACMCTBUS pa3IMUHBIX (PAKTOPOB, MCCIENOBAHUE DSIEKTPOINPOBOAHOCTH
pacTBOPOB BEIECTB, MpOIEccCa AUCCOLMAIMM KHUCIOT, LIEIOYed U coJiel
(BO3MOXXKHO  HCHOJB30BAHME  BUJEO MaTEpPUAIOB), MPOBEJACHHE  OIbITOB,
WUIIOCTPUPYIOIIMX ~ NPHU3HAKM  NPOTEKAHHWS  peakuuid HOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHHE BObI), OIBITOB,
WUIIOCTPUPYIOIIUMX ~ IPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  peakUui
(ropeHue, peakUuu pas3yIoKEeHUs, COCIMHEHUs), Paclo3HaBaHUE HEOPraHMYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEAaKLUUMi HA HOHBI, pEIIECHUE
HKCIIEPUMEHTAJIBHBIX 33/1a4.

Hemertanbl U MX coeinHEeHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (pu3MUecKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aMMOJEUCTBHE C METaUIaM{, HEMETAUIAaMH, IIEeJI0YaMH). XJIOPOBOJOPO.
ConsiHasi KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YeHHE, NpUMeHeHue. JleiicTBue
XJIOpa M XJOpPOBOJOPOJA HAa OpraHM3M 4YeloBeKa. BakHeWnue XJIOpHIbl U HX
HAXOXKJEHUE B IPUPOJIE.

O6mast xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u (U3MUEeCKue CBOMCTBA
MPOCTBIX BEILIECTB — KUCIOPOAa U CEPbl. AJIIOTPONHbBIE MOAUDHUKAIIMN KUCTIOPOIa
U cepbl. XuMuueckue cBoiicTBa cepbl. CepoBOAOPO, CTpoeHue, (pu3nYecKue u



XUMHUYECKHe cBOMCTBa. OKCHUIBI Cepbl KaK MPEICTABUTENN KHCIOTHBIX OKCHJOB.
Cepnass kucioTa, (Qu3nyeckue U XUMUYECKHE CBoMcTBa (oOlue Kak
MpEACTaBUTENST Kjacca KHCIOT W crnenuduyeckue). XHUMUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUIEHHOTO CHOcO0a MOJYy4YeHUsS CEPHOM KHUCIOTHI.
[Ipumenenue cepHoil KUCIOThL. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAS PEAKIIMs Ha
cyiabdaT-uoH. HaxoxaeHue cepbl U €€ COCOUHEHHH B MpHPOAE. XUMHUYECKOE
3arpsi3HEHUE OKPYKAIOMIEH CpeIbl COCIMHEHUSIMU Cepbl (KUCIOTHBIC JI0XK[IH,
3arps3HEHUE BO3/yXa U BOJIOEMOB), CIIOCOOBI €r0 MIPEAOTBPAILICHUSI.

OOmast xapakTepucTuka 3JeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTEMEHH OKUCIECHUA. A30T, paclpoCTpaHEHHE B MPUPOJIE,
¢duznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B npupojie. AMMHaK, ero
dusznyecKkrue 1 XMMHUYECKHE CBOWCTBA, MOMyuyeHue U nmpuMenenne. Conu aMMOHus,
uX pU3NYECKUEe U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ TMOodydeHHe, (QU3MUECKUe U XUMUYECKUE
cBoMcTBa (0OIIME Kak TMPEACTaBUTENS Kjacca KHUCIOT U cheruduuecKkue).
Hcnonp30BaHWe HUTPATOB M COJEM aMMOHHS B KAauyeCTBE MHUHEPAIbHBIX
ynoopeHuil. XMMHUUECKOE 3arpsi3HEHUE OKPYKarolle cpebl COeAMHEHUIMHU a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUWE BO3/AyXa, MHOYBbI U BoJM0EMOB). docdop,
ajioTponHele Moaudukauuu (ochopa, (uU3MUECKUE M XUMUYECKHE CBOMCTBA.
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  CTENEHU  OKHUCIEHHUA.  YIJIEpPOoJ,  aIOTPOMHbIE
Moau(puUKalMKM, pPacIpoOCTpaHEHWEe B MNpuUpoae, (U3MUEeCKHe U XUMHUYECKHUE
cBoiicTBa. Ancop6Oius. Kpyrosopot yriepoaa B npupoje. OKcuabl yriaepoja, ux
¢usznyeckne W XUMHYECKHE CBOMCTBA, JACWCTBUE Ha JKUBbIE OPIraHU3MBI,
MOJTlydYeHUE W TPUMEHEHHE. DKOJOTHYeCKHe MPOOJIeMbl, CBS3aHHBIE C OKCHIOM
yriaepoaa (IV), rumoresa riao0aqbHOrO TOTEIJICHUS KiWMaTa, MapHUKOBBIN
addekrt. YronpHas KuciaoTa U €€ coyM, uX Pu3nuecKkue U XMMUYECKHUE CBOMCTBA,
nojsyuyeHue W npuMmeHeHue. KauecTBeHHass peakuuss Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIIEHHOCTH U CEIBCKOM
XO34MCTBE.

[TepBoHayabHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COSTMHEHMSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKUA YIIIEBOJOPOAOB (yroib, NPUPOAHBIA Tra3, He)Tb),
MPOAYKTHI WX TepepaboTku (OEH3MH), UX POJb B OBITY W IPOMBIIIJIEHHOCTH.
[TonsiTe 0 OMOIOTUYECKU Ba)KHBIX BEIIECTBAX: XKHUpax, OenKax, yrieBojgax — U ux



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

KpemHuuii, ero ¢usnueckue M XHUMHUYECKHE CBOMCTBA, TMOJy4YCHHE W
npumeHenue. CoenMHEHHs KpeMHHUsT B mpupone. OOmme mnpeacTaBieHUs 00
okcunie kpemaust (IV) u kpemaueBoi kuciore. CUIUKAThI, UX UCIOJb30BAHUE B
OBITY, B IIPOMBIIIJICHHOCTU. BaxHelllne CTpOUTENbHbIE MaTepHalibl: KEPaMHUKa,
CTEKJIO, IIEMEHT, 0eTOH, kene300eToH. [Ipobiempl 6€30MacHOTO HMCIOIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHUe 00pa3I0B HEOPTaHUYECKHX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMi Ha XJIOPUJI-MOHBI U HAOIIOJCHUE MPU3HAKOB
UX TIPOTEKAaHMS, OMBITHI, OTpaxkaromue (U3NIECKHE U XUMUUYECKHUE CBOMCTBa
rajoreHOoB M HUX COCIUHEHHI (BO3MOXXHO HCIOJIb30BAaHUE BHUACOMATEPHUAIIOB),
O3HaKOMJIEHME ¢ oOpa3laMud XJOpUAOB (TAJIOTE€HUIOB), O3HAKOMJICHHUE C
oOpasmaMu  ceppl MU €€  COeAUHEHUSIMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJIEOMATEPHUAITIOB), HAOIIOICHHE TIpollecca OOYTIIMBaHUs caxapa Mo JCUCTBHEM
KOHIICHTPUPOBAHHON  CEPHOM  KHUCJIOTBI, H3YYEHUE XHUMHYECKUX CBOICTB
pa30aBIIEHHON CEpPHOM KUCIIOTHI, MPOBE/ICHNE KaUeCTBEHHOM peakIuu Ha Cylbdar-
WOH W HaOJIOJICHHE MpU3HaKa e€ MPOTEKaHWs, O3HAKOMJICHHE C (PU3NYECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COEIUHEHHH (BO3MOXKHO HCIOJb30BaHHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YI0OpEeHUH, MOJyYeHUE,
coOupaHue, pacrno3HaBaHUE U W3YYCHUE CBOMCTB aMMMaKa, MPOBEIACHUE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (pocdaT-uoH U M3ydeHHe MPU3HAKOB
UX MPOTEKaHMUsI, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3yUYCHUE Mozenein
KPUCTAJUIMUECKNX PEmETOK anmasa, rpadura, ¢yiiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  afcOpOLMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJIydeHHE, COOMpaHUE, paclo3HABAaHUE U M3YUYCHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJCHUE KAaYeCTBEHHBIX PEAKIMi Ha KapOOHAT U
CUJIMKAT-MOHbl W HW3YyYEHHE NPU3HAKOB HUX MPOTEKAHMS, O3HAKOMJIEHUE C
MNPOAYKIIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3SKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxxHenme HeMETaIUTbl U UX COCTUHEHUSD.

MeTaJibl 1 MX COeIMHEHU S

OO6m1as XxapakTepUCTUKAa XUMUYECKUX DJIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux mnonoxeHusa B llepuomnueckon cucreMe XumMuU4ecKux 3nemeHTtoB J[. U.
MeHnpneneeBa u ctpoeHus: aToMoB. CTpO€HHE MeETaUIoOB. MeTtamndeckasl CBsi3b U
METAJIMYECKas ~ KpUCTa/UIMUecKass  pemi€Tka.  DJIEKTPOXUMHUYECKUU Pl
HanpsoKeHUN MeTayuioB. OU3ndeckrue U XMMHYECKHe CBOMCTBA MeTauioB. Oomue



CIOCOOBI TIONTy4eHHUs] MeTauioB. [loHSATHE O KOPpPO3WHM METALIOB, OCHOBHBIE
CrocoObl 3alUThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH32a) U X MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[[lenouynble MeTambl: NoJNOXKeHHe B [leproanyeckoil cUCTEME XUMUYECKUX
anemeHToB . . MenaeneeBa, CTpoeHHE MX aTOMOB, HaXOXJICHUE B IPUPOJE.
duznyeckre U XUMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U
TUJAPOKCUIBI HaTpuss W Kanus. [IpuMeHeHHe IENOYHBIX METalIOB M HX
COEIMHECHUM.

[[lenoyHO3eMENbHBIE METAJUIBI MarHMii W KaJblMW: IIOJIOKEHHE B
Ilepronnueckoin cucreMe xumudeckux snemeHToB [[. M. MenneneeBa, ctpoeHue
UX aTOMOB, HaXO0XJICHHUE B Ipupojic. PU3nyYecKre 1 XUMUYECKHE CBOMCTBA MarHus
U Kanblus. BaxuHelue coequHeHHs KalblUs (OKCHUI, THAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.

AJroMUHUN: TION0KeHUE B [leproindeckoi CucTeMe XUMUYECKUX JIEMEHTOB
J. U. MenneneeBa, cTpoeHHME aToMma, HaxOKJICHHE B npupone. Pusnueckue u
XUMHUYECKUE CBOMCTBA allOMUHUS. AMQOTEpHBbIE CBOMCTBA OKCHIA U THAPOKCUIA
ATIOMHUHUSL.

Keneszo: nonoxenue B [lepuoanueckoil cucteMe XMMUYECKUX 3J1€MEHTOB J1.
N. MengeneeBa, CTpOCHHE aTOMa, HAXOXKJIE€HUE B mpupoae. Duznmyeckue u
XUMHUYECKHE CBOMCTRA xkene3a. OKCUIbl, TUIPOKCU bl U cosn xenesa (11) u xenesa
(IIT), ux cocraB, CBOMCTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C oOpasllaMi METAUIOB U CIUIABOB, HMX (PU3UYECKUMHU
CBOMCTBAMH, H3YyUYCHHE PE3yJbTaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJCUCTBHUS OKCHIA
KIbIIUSI W HATpus C BOJOM (BO3MOYKHO HCIIOJIb30BaHUE BHJIEOMATEPUAIIOB),
HCCJIEJOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLIECCA TOPEHUS XKeEJe3a B KUCIOPOJIE
(BOBMOXKHO  HCMOJIb30BAHWE  BUJICOMATEPUANIOB), TPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEAKIIMA HAa WOHBI: MarHus, KajbllUs, aIIOMUHUS, [IUHKA, JKeje3a
(IT) u xenesza (III), mequ (II), HaGnrogeHNE U OMMCAaHUE MPOIECCOB OKPAITUBAHUS
IJJaAMEHH MOHAaMU HATpus, Kalusd M KalblUus (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), HCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THIAPOKCHUIA ATFOMUHUS
Y TUJPOKCHUJIA IMHKA, PEUIEHUE SKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe «Baxuelue
METaJUIbl U KX COCTMHEHUS.

XuMHA U OKPYKaKLIas cpeaa

BemecTtBa u marepuanbsl B IMOBCEAHEBHOW KU3HM uelloBeka. besomacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peaknuii B ObiTy. [lepBas momMorib mpu
XUMHUUYECKUX 0KOraxX U OTPABIICHUSIX.



XHWMHUYECKOE 3arps3HEHUE OKpYKarolehd cpenbl (MpefenbHas I0mycTHMast
KOHIIEHTpauus Bemects, aanee — [11K). Ponb xumuu B pelieHnn 3K0J0THYECKUX
poOJieM.

Xumuueckuii IKCnepumMeHm:

M3yueHHe OOpaslloB MaTepUaliOB (CTEKJIO, CIUIABBI METAJIJIOB, MOJMMEPHBIC
MaTepHabl).

Mesicnpeomemmuwie céazu

Peanmnsannss MeXnpeIMETHBIX CBSI3€M INPU W3YYEHHM XMMHM B 9 Kiacce
OCYILECTBIISIETCSl 4E€pe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAyYHBIX
NOHATUH, TAK W NOHITHUM, SBISIOIUXCS CUCTEMHBIMU JUIS OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTI' 0 IIUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAy4YHBIM (DAKT, TMIOTE3a, 3aKOH,
TEOpHs, aHaJM3, CHUHTE3, KIACCHU(PUKALMS, TEPUOAUYHOCTh, HAOIIOACHHE,
HKCIIEPUMEHT, MOJEIIUPOBAHUE, HW3MEPEHHE, MOJIEIb, SBJIEHUE, MaPHUKOBBIN
s deKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusnka: Marepus, aToM, O3JEKTPOH, IPOTOH, HEWTPOH, HOH, HYKJIUZ,
W30TOIBI, PAJUOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKUN 3aps, IPOBOJHUKM,
HOJIyIPOBOJHUKH, AUDJIEKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TEJIO0, OOBEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUIMUECKas
peméTka, CIuiaBbl, (PU3UYECKHE BEJIMYUHBI, €AUHUIBI M3MEPEHHS, KOCMHUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, CoNHIIE.

buonorus: ¢dorocuntes, npixanue, Ouocdepa, FKOCUCTEMA, MHUHEPATbHBIE
y10OpeHus, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNIbl, TOPHBICE TMOPOJIHI,
II0JIE3HBIE UCKOIIAEMBIE, TOIUINBO, BOJAHBIE PECYPCHI.



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

JINYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4eOHOH H
BOCIIUTATENBHOUN JIEATEIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMH POCCUHCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMU, MPUHATBIMU B
oOIIecTBe MpaBUJIaMd W HOPMaMHU TMOBEJEHUS M CIOCOOCTBYIOT IIpOIleccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIMU 00YUYaIOIINXCSI.

JIuyHOCTHBIE  pe3yJbTaThl  OTPaXalOT  TOTOBHOCTh  OOyYaroOUIUXCs
PYKOBOJICTBOBaTbCS ~CHUCTEMOM TMO3UTHBHBIX ILIEHHOCTHBIX OPUEHTAUUN W
pacIlIMpEeHne OIbITa AEATEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) maTpuoOTHYECKOTr0 BOCTIMTAHUS

LEHHOCTHOTO OTHOUIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
M HAy4YHOMY HACIEIUI0, MOHUMAHMS 3HAUYCHUS XUMHUUYECKON HAyKW B >KU3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CIIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HH(pOpMaIue o
MEPEIOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpaA U OOIIIECTBA;

2) rpasKAaHCKOT0 BOCITUTAHMS:

MPEACTABICHUS. O COLMAIBHBIX HOpPMax M MpPaBUIaX MEKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATEeNbCKOM, TBOPYECKOM W APYrMX  BHJAAX
JEeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HONW COBMECTHOU JEATEIBHOCTH MpU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aWMOIIOMOINIM B TIPOIlECCe OTOW y4eOHOM eATeTbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TOBEJEHHWE M TOCTYNKH CBOMX TOBAapHINE C MO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUSA MOCIEICTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE U XUMHYECKOW pEaKIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U COCTaBJISIOIIUE
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHSI MTPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJbHBIE MOTHBBI, HAIIPABJICHHBIC HA MOJyYEHUE HOBBIX 3HAHUW IO
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJFOMaeMBIX TPOIECCOB W SIBJICHUH,
MO03HABATENIbHOM, MH()DOPMAIMOHHOW M YHUTATEJNbCKON KyJIbTYpbl, B TOM YHCIE



HABBIKOB CaMOCTOSITEIbHOM pabOThl C y4eOHBIMH TEKCTaMH, CHpPaBOYHOU
JUTEPATYPOH, JIOCTYNMHBIMU TEXHUYECKHUMH CpEeACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEeHMIO M TO3HAHWIO, JI0O0O03HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  camMO0Opa3oBaHUIO, TMPOEKTHOW W  HCCIIEJOBATEIbCKOM
JEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABIEHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KWU3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKM Ha 370pOBBI 00pa3 KW3HMU, OCO3HAHUE IOCIEACTBUNA U
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOAMMOCTA COOJNIOJIEHHs TpaBui O€30MacCHOCTH Mpu OOpalleHHH ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U pEabHOMN KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSL:

MHTEpEC K MPAaKTUUYECKOMY U3YUYEHHUIO Ipodecchii U TpyJa pa3auyHoro poja,
YBaXKEHHUE K TPYAy M pE3yibTaTaM TPYIAOBOH NEATEIbHOCTH, B TOM YHUCJIE Ha
OCHOBE TMPUMEHEHUs TMPEAMETHBIX 3HAHUW MO0 XUMHUH, OCO3HAHHBIA BHIOOD
WHUBUIyaJIbHON TPAEKTOPUU MPOJOHKEHHUS 00pa30BaHus C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEemHON NpodhecCUOHATBbHON AESATENBHOCTA U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
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 oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nyecKOMy M TICUXUYECKOMY 3JI0pPOBBIO, OCO3HAHHE IIEHHOCTH COOIIOACHMS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMHU, a TAK)KE B CUTYaLUsX,
YTPOXKAIOIIUX 3I0POBbIO U )KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHMUSI, MOJydaeMble TPU U3YYECHUHW XUMUH, IJIs
pELICHUS 33/1a4, CBSI3aHHBIX C OKPY’KAIOLIECH MPUPOJHON CPEAOM, I MOBBILICHUS
YPOBHSI  DKOJIOTUYECKOW  KyJbTYphl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEeM M TMyTeH WX peIIeHUs MOCPEACTBOM METOAOB XUMUH,
HKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKAaTUBHOMN U COLMAIIBHOU MPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMUpOBaHHA MHPOBO33PEHUSA OOIIEHAYyYHbIe TMOHATHS (3aKOH, TEOpus,
NPUHLINII, TUIIOTE3a, (PaKT, CUCTeMa, MPOIIECC, SKCIIEPUMEHT U APYTOE.), KOTOPHIE



WCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEeAMETOB (OPMUPOBATH MPEACTABICHUE O IIEJIOCTHOU
HAy4YHOM KapTHMHE MHpA, U YHUBEpCAJIbHbIC yUeOHbIE IeUCTBUS (IT03HABATEIIbHbIE,
KOMMYHUKATHBHBIE, DPETYJISTHUBHBIC), KOTOpbhlE 0OecneunBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JEATEIIbHOCTH.

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

ba3oBble jornueckue aeiicTBU:

YMEHHSI HCIOJIb30BaTh MNPHUEMBI JOTHUYECKOTO MBILIJICHUS MPU OCBOCHUU
3HAHWI: PACKPBIBaTh CMBICI XUMHUUYECKHX MOHATUN (BBIAEIATh UX XapaKTepHbIE
MPU3HAKHN, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMU MOHSTHUSIMH), UCIOJIb30BATh
MOHATUS JJIs1 OOBACHEHUS OT/EIbHBIX (PAKTOB U SIBJICHUH, BRIOUPATh OCHOBAHUSI U
KpUTEpUH JJISl KJIACCU(PUKAIIMU XUMUYECKUX BEIIECTB M XUMHUYECKUX PEAKIIUM,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKUE PACCyXIACHUS (MHAYKTUBHBIC, NCNYKTUBHbIC, 10 aHAJIOTHUN),
JI€TIaTh BBIBOJIBI U 3AKIIOYCHHS;

yMEHUE TMPUMEHSTh B TIPOILIECCe TMO3HAHUA TOHATHS (NIPEeIMETHbIE U
MeTarpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yeMbI€ B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMHUYECKUN 3HAK (CHMMBOJ DJIEMEHTa), XuMudeckas G(opmylia W ypaBHEHHUE
XUMHUYECKON peakiny — MpU PEIICHUH y4eOHO-TIO3HABATENbHbBIX 3aj/1ad, ¢ YYETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh U XapaKTePU30BaTh CYIIIECTBEHHbBIC
MPU3HAKN U3Yy4YaeMbIX O0BEKTOB — XUMHUYECKUX BEIIECTB U XMMHUYECKUX PEaKIIUM,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEUHS B U3yUaeMbIX MIPOILIECCAX U SIBIICHUSIX.

ba3oBble ucciaeaoBare/bCKue 1eCTBUA:

YMEHHE HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE MHCTPYMEHTA
MO3HAHUS, a TaKke B KayeCTBE OCHOBBI [JI1 (POPMHUPOBAHHUS THUIOTE3bI IO
MPOBEPKE NMPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MpPUOOPETEHUE OMbITa IO TUIAHUPOBAHWIO, OPTaHU3AIMH W TIPOBEJICHUIO
YYCHHUYECKUX JKCIIEPUMEHTOB, yMEHHWE HaOmomaTh 3a XOJO0M IIpoliecca,
CaMOCTOATEIFHO MPOTHO3UPOBATH €0 Pe3yJbTar, (PopMyIupoBaTh 000OIIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTYET
O MpoJIeNIaHHOM paboTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BbIOMpATh, AHAIU3UPOBATH W HWHTEPHPETUPOBATH HHGPOPMALIUIO
pPa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TTOJTYIaeMyI0 U3 Pa3HBIX HCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE



nocobusi, pecypcbl MHTepHeTa), KPUTHMYECKH OLIEHWBATh MNPOTHUBOPEUYHUBYIO U
HEJI0OCTOBEPHYIO HH(OPMAIIHIO;

yMEHUE TPUMEHSTh Pa3ju4yHble METOJbl U 3aMpOoChl MPU MOHUCKE U OTOOpE
uH(MOpMAIlUU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEIEHHOrO TUIA, TPUOOPETEHUE ONBbITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJIEHUE KYJbTYpOH aKTUBHOTO MCIOJIb30BAHMS PA3IMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATBHYIO (hOpMY TMpeAcTaBIeHUS UH(DOPMALIUU U
WUIIOCTPUPOBATh pEHIaEMbIe 3aJa4d  HECJIOKHBIMH CXEMaMH, JUarpaMMaMu,
apyrumu hopmMamu rpaduki 1 UX KOMOMHAIUSAMY,

YMEHHME HCIIOJIb30BaTh M AaHAIM3UPOBAaTh B Ipouecce YydyeOHOH u
UCCJIEI0BATENBCKOW JEATEIbHOCTH MH(MOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTa HAa COCTOSIHHE OKPYKAIOIIEH NpUpOAHOU
Cpelbl.

KoMMyHMKaTHBHBIE YHMBeEpPCAJbHbIe y4eOHbIe JeHCTBUS:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IO
CyLIeCTBY  OOCyXJaeMol  TeMbl, (OpPMYJIUPOBAaTh CBOU  IPEIJIOKECHHUS
OTHOCHUTEJBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pPE3yJbTaThbl  [MO3HABATEIbHOU
NEATEIbHOCTH B YCTHBIX M TMCBMEHHBIX TEKCTaX; JeJlaTh MPE3EHTALUIO
pE3yNbTATOB BBIMOJHEHUS XMUMHUYECKOTO IKCIEPUMEHTa (J1a00paTOPHOro OMbITA,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUE€OHOTO MTPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHHUKAMH B COBMECTHOM
IIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JICUCTBHM, OINPEHECICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U IPYTHE).

PeryasiTuBHbIE YHHBepcaJbHbIe Yy4eOHbIe 1eiCTBUSA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYILIECTBIISITh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeTLHOCTh, BRIOUpaTh Hanbosee 3pheKTUBHBIC CIIOCOOBI pelieHusT y9eOHbIX U
NO3HABATEJIbHBIX 33Ja4, CaMOCTOSTEIIBHO COCTAaBJISATh WIH KOPPEKTHPOBATH
[IPEUIOKEHHBIM  QJITOPUTM  JCHUCTBUUA MPU BBINIOJHEHUM 33JaHUU C Yy4YETOM
MOJIYYeHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUIX,
OLICHUBATh COOTBETCTBUE IMOJYYECHHOIO pE3yJbTaTa 3asBICHHOM LIEJIH, YMEHUE
MCITI0JI30BaTh ¥ aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAraeMbl€ B YCIOBUU 33]IaHUN.

INPEAMETHBIE PE3YJIBTATDBI



B cocraBe mpeaMETHBIX PE3YNBTaTOB 10 OCBOCHHUIO 00s3aTEIHLHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW (enepanbHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS HAay4YHbIE 3HAHUSA, YMEHHUS U CIOCOObI
JnercTBul, crnenuduueckue A IpeAMETHONM o0nacTu  «XUMHS», BB
JNEATeIBHOCTH 1O  TMOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO M MPUMEHECHUIO B PA3IMYHBIX YICOHBIX M HOBBIX CHTYAITHSX.

K xonIty oOydenus B 8 kiiacce npeIMeTHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHUW: aTOM, MOJIEKYJa,
XUMHUYECKUN JJIEMEHT, IPOCTOE BELIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpPOAHAS M HEOJHOPOHAS ), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAsE Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi J10J1s1 XUMUUYECKOTO JIEMEHTa B COSAMHEHUHU, MOJIIPHBIA O0BEM,
OKCHJ], KHCIIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTENEHb
OKHCIICHUS, XUMHUYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, K30~ U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A((EKT peakiin,
AIpO aToOMa, HJIEKTPOHHBIM CIOM aroma, aToMHasi OpOUTallb, PaJUyC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsi CBA3b,
WOHHAs CBSI3b, UOH, KATMOH, aHWOH, PacTBOp, MAaccoBas J0Js BEIIECTBA
(TpolLieHTHAasl KOHIICHTpAIs1) 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 PEAKIUN;

e ONpENENsATh BAaJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKHUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MIPUHAJICKHOCTh BEIIECTB K OINPEAECIEHHOMY KJIACCy COCIUHEHUU I10
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJeHTHas M HOHHAs) B
HEOPTaHUYECKUX COCANHEHUSX;

e packpbiBaThb cMbIci Ilepuomnueckoro 3akona JI. WM. Menaeneena:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B llepuoauueckoil cucreme,
3aKOHOB COXPAHEHHUSI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEHUSI, 3aKOHAa ABOTaapo;

e ONUCBHIBATh W XapakTepuszoBaTh TabMUuHy0 Qopmy Ilepuonnyeckon
CUCTEMbl XHUMHMYECKHUX JJIEMEHTOB: pa3iauyaTh IMOHATHUS «TJaBHAs
noarpymnma (A-rpymnmna)» u «mobounas nmoarpynna (b-rpymma)y, Maneie u



OONBIIE TIEPHOJBI, COOTHOCHTH OOO3HAUYEHHUS, KOTOPHICE HMMEIOTCS B
tabmuie «llepuoanueckass cucremMa XxuMuyeckux osaementoB . .
MenjeneeBay C YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, oOlee Yucio IeKTPOHOB
U PaCTIPEIEIICHHUE UX TI0 SJIEKTPOHHBIM CJIOSIM);

e KJIACCH(UIIUPOBATH XUMHYECCKUE IJIEMEHTBI, HCOPTAHMYCCKHE BEIECTBA,
XUMUYECKHE peaknuu (10 YHUCIy U COCTaBy YYaCTBYIOIIUX B PEAKITUU
BEIIECTB, M0 TEIJIOBOMY 3D (PexTy);

e XapakTepHU30BaTh (OMHUCHIBATH) OOIIME XUMUYECKHUE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPIKIasi ONMMCAHNE MPUMEPAMU MOJICKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIINIA;

e TPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KA4€CTBEHHOTO
COCTaBa, BO3MOXXKHOCTH TIPOTCKAHUS XUMHUYECKUX TIPEBpAIICHUN B
Pa3INYHBIX YCIOBHUSAX;

e BBIYUCIITH OTHOCHUTCIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO »dJIeMEeHTa 10 ¢dopmyIie
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEaKInu;

e TPUMCHATH OCHOBHBIC OTICPAIIMHA MBICIUTEIHPHOU NEATCILHOCTH — aHAJIu3
U CUHTE3, CpaBHEHHE, 0000IIeHre, CUCTeMaTU3aluIo, KiacCU(pUKAIUIO,
BBISIBJICHUE TPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YYCHHSI CBOWCTB
BCIIECTB M XHWMHYECKHX pEaKIMi, eCTECCTBEHHO-HAYyYHBIC METOJIbI
MO3HAHUA — HAONIOJICHUE, W3MEpPEHHEe, MOJEIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

e CIEAOBaTh TMpaBUJiaM  TOJB30BAHHS  XUMHUYECKOW  TIOCYAOM U
7abopaTopHbIM  000pYJIOBaHHMEM, a TaKKe TMpaBUiiaM OOpalleHus C
BCIIECTBAMH B COOTBETCTBHUM C WHCTPYKIIUSMH II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TI0 TONYYCHUI0O WU COOMPAHHUIO
ra3oo0pa3HbIX BelIeCTB (BOJOpOAA M KHUCJIOPOJa), MNPUTOTOBIICHUIO
PAaCTBOPOB C OMNPEACIEHHON MaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB MIETIOYEH M KUCIIOT C MTOMOIIBIO WHIUKATOPOB
(;makmyc, henondTanenH, METHIIOPAHXK U APYTHE).

K xonIy oOydeHus B 9 Kiacce npeIMETHBIC PE3yIbTaThl HA 06a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e pacKpbIBaTh CMBICII OCHOBHBIX XHWMHMYECKHX TMOHSATHH: XUMHYECKUUI
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJIO)KHO€ BEMIECTBO, BAJIEHTHOCTH, 3JIEKTPOOTPHUIATEIHHOCTh, CTEIICHb



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 PEaKINH, OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHUCIEHHME U  BOCCTaHOBJICHUE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
METAJIMYECKas), KpUCTANIMYECKash penieTka, KOpPpOo3usi METaJlIoB,
CIUIaBbl, CKOPOCTb XHUMHYECKOW pEaKUHH, TMPEAEIbHO JOMYyCTHUMAs
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 XUMUYECKUX PEAKIIUI;

OMPENIENATh BAJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3IUYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
OTNpeNIIEHHOMY KJIACCY COEIUWHEHUU 1o ¢opmyrnaMm, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) 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: OIKChIBAaTh M XapaKTEPU30BATh
tabnnunyio Gopmy [lepuoanueckoil cUCTEMbl XUMHYECKHX 3JIEMEHTOB:
pasnuyaTh TOHATUS «TJaBHas mnoArpynmna (A-rpymma)» U «rmododyHas
noarpymnmna (b-rpymnma)», manble u  OONbIIME TEPUOABI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOpPhIE MMEIOTCS B TEPUOAUYECKONM Taliuie, C
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 MaJiblX MEPUOJIOB U TIIABHBIX MOATPYMI C YYETOM CTPOEHUS HX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE PeaKIuu (M0 YUCIY M COCTAaBY YYACTBYIOIIMX B PEAKIIHMH
BEILECTB, MO TEMJIOBOMY 3(PQEKTy, MO0 U3MEHEHUIO CTENEHEH OKHCIICHUS
XUMHUYECKUX IJIEMEHTOB);



XapaKTepU30BaTh (OMHCHIBATH) OOIME WU CHEIU(PUICCKUE XHUMHYECCKUE
CBOMCTBAa TPOCTHIX W CIOXHBIX BEIIECTB, MOJITBEpPXAasi OINHUCAHUE
IpUMEPAMH  MOJIEKYJISIPHBIX W HMOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XUMUYECKUX PEaKIIii;

COCTABJISITh YPAaBHEHUS JJICKTPOJUTHYCCKON JHUCCOIUAIIMNA  KHUCIIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPAILIEHHBIC YPABHEHUS PEAKINA HOHHOTO
oOMEHa, ypaBHEHHUS pPEaKIWi, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMH PA3ITMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peaKUUn
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIHiA;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTCKaHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO »JJIeMEeHTa 1o (opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
10 YPaBHEHUIO XUMUYECKON PEaKInu;

coONIOJaTh  MpaBUjia  MOJIB30BAHUS  XMMHUYECKOW  MMOCyIOW U
Ja00paToOpHBIM  O0OPYJIOBAaHMEM, a TakXke TNpaBuiia oOpalieHust ¢
BCIIECTBAMH B COOTBETCTBHM C HWHCTPYKIUSIMH 110 BBITIOJIHCHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TONYYEHUI0O WU COOMPAHUIO
ra3000pa3HbIX BEIIECTB (aMMHUaKa U YTJIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIMH, TOATBEPKIAIOINIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MIPUMEHSTh OCHOBHBIC OIEpAIlMH MBICITUTEIIBHON NEATCILHOCTH — aHAJH3
U CHHTE3, CpaBHEHUE, OOOOIIEHHE, CHUCTEMAaTHU3alliI0, BBISBICHUE
MPUYUHHO-CJICJICTBEHHBIX CBSI3€d — I WU3Y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKlUid, €CTeCTBEHHO-HAYYHBbIC METOJbl TIO3HAHUS —
HaOMIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIIEPUMEHT (pealbHBIA H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
N KounyecTBO 4acoB DJIeKTPOHHbIE
°
HaumenoBanue pa3jiesioB (undposbie)
n/ KoHTpoJibH IIpakTHYeck
U TeM NMPOrpaMmbl Bcero o0pa3oBaTejibHbIE
n ble padoThI ue padboTsbl
pecypcsl
Pa3nean 1. [lepBoHayaibHble XUMUYECKHE OHATHS
Xumusi — BaXkHas 00J1acTh
€CTECTBO3HAHUS U bubmorexa [JOK
1.1 N 5 2 https://m.edsoo.ru/7f418
MPaKTUYECKON 37¢
NEATEILHOCTH YEI0BEKA T
BemectBa u xuMuueckue bubmorexa [JOK
1.2 15 1 https://m.edsoo.ru/7f418
peakuuu 37¢
Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB

Bosyx. KHCIOpoT but6mmoreka [IOK
2.1 yx pOaL. 6 https://m.edsoo.ru/7f418
ITousTHe 00 OKCHIaX
37c
but6mmoreka [IOK
B il
2.2 OAIOPOA. LIOHATHE O 8 1 https://m.edsoo.ru/7f418
KHCJIOTaX U COJIAX
37c
but6mmoreka [IOK
Boma. P il
2.3 O/1a. FACTBOpRI. LIOTATHE 5 1 1 https://m.edsoo.ru/7f418

00 OCHOBaHUAX

37c



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

OCHOBHBIC KJIACCHI bu6nuoreka [IOK
24 HEOPTraHUYECKHUX 11 1 1 https://m.edsoo.ru/7f418
COEIMHEHNH 37¢c
Htoro mo pazneny 30

Pa3nen 3. [lepnoanueckuii 3axon u [lepuoauyeckas cucrema xumudeckux iementosn /1. U.
MenpeneeBa. CTpoeHue aToM0OB. XUMUYecKas CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIUU

[Tepunonnueckuii 3aKoH U

[Tepuoaunueckas cucrema bubnuoreka [JOK

3.1 XAMHYECKHUX 3JIEMEHTOB /J[. 7 https://m.edso0o.ru/7f418
U. Menneneesa. CtpoeHue 37c
aToma

XUMHYECKAA CBI3b.

OKHCITUTENTBHO- bubmorexa HOK
3.2 8 2 https://m.edsoo.ru/7f418
BOCCTaHOBUTEIILHBIC 37¢
peakuuu o
bu6mmoteka [IOK
Hroro no paszneny 15 https://m.edsoo.ru/7f418
37c
bu6nuoreka [IOK
PesepsHoe Bpems 3 https://m.edsoo.ru/7f418
37c
OBLIEE KOJIMYECTBO

68 5 5

YACOB I10 ITPOTPAMME



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

9 KJIACC

N KounyecTBO 4acoB DJIeKTPOHHbIE
; HaumenoBanue pa3jiesioB (undposbie)
n/ KoHTpoJibH IIpakTHYeck
U TeM NPOrpaMMmbl Bcero o0pa3oBaTe/ibHbIE
n ble padoThI ue padboTsbl
pecypcbl
Pa3nes 1. BemecTBO M XMMHYecCKHe peaKIIuM
[ToBTOpeHwue u yriayodieHue bubnuotexa [HOK
1.1 3HAaHUH OCHOBHBIX 5 1 https://m.edsoo.ru/7f41a
paszenoB Kypca 8 kiacca 636
OCHOBHBIC bu6nuoreka [IOK
1.2 3aKOHOMEPHOCTH 4 https://m.edsoo.ru/7f41a
XAMHYECKUX PEaKui 636
DNEeKTPOTUTHIECKAS
HCCOLHAIA bubmorexa [JOK
1.3 ’ 8 1 1 https://m.edsoo.ru/7f41a
XUMHUYECKUE PEeaKIINH B 636
pacTBOpax -
Uroro no pazgeny 17
Pa3nen 2. HemeTa/uibl M UX cOeIMHEHUS
OO01mas xapakTepuCcTHKa but6mmoreka [IOK
2.1 XUMHYECKUX IJIEMEHTOB 4 1 https://m.edsoo.ru/7f41a

VIIA-rpynnsl. ['anorenst

636



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

OO61mas xapakTepucTHKa
XUMHYECKHX 3JIEMEHTOB

bu6nuoreka [IOK

2.2 6 https://m. Tu/7f41
VIA-rpynmel. Cepa u e 63 gs /im.eds00.1u/7f41
COCJIUHCHUSA T
OO61mas xapakTepucTHKa

P P bubnnoreka IIOK
XUMHYECKUX 3JIEMEHTOB

2.3 7 https://m.edsoo.ru/7f4la
VA-rpynmnsl. A30T, 636
docdop 1 UX CoeTUHCHHS T
OO01mas xapakTepucTHKa

P P bu6mmoteka [IOK
XUMUYECKHUX AJIEMEHTOB

24 8 https://m.edsoo.ru/7f41a
IVA-rpynnel. Yraepon u 636
KPEMHUI U UX COCTUHECHUS T

Hroro o pasneny 25

Pasngena 3. MeraJiIbl 41 MX COeIMHEHU A

OO01ue cBONMCTBA

bu6nuoreka [IOK

3.1 4 https://m.edsoo.ru/7f41a
METAJIIOB
636
. bu6nuoreka [IOK
Ba)KHeI/IIHI/Ie MCTAJIJIBI U UX
3.2 16 https://m.edsoo.ru/7f41a
COCIUHCHUS
636
Htoro no pazneny 20

Pasznea 4. Xumus U oKpyskamomas cpeaa



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

BemecrBa u marepuainsl B

bu6nuoreka [IOK

4.1 3 https://m.edsoo.ru/7f41a
JKU3HU YETIOBEKA

636

Hroro mo pazneny 3
bu6nuoreka [IOK

PesepBHOE Bpemst 3 https://m.edsoo.ru/7f41a
636

OBILEE KOJIMYECTBO 68

YACOB 110 [TPOTPAMME



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

HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Ne KounyecTBO 4acoB
DJIeKTPOHHbIE
Jara
Konrpoas | IIpakTuue uudposbie
) Tema ypoka Bce usyye
/ ro HbIE CKHe st o0pa3oBaTeib
- padoThI padoTbI HbI€ pecypchbl
bubnuorexa
1 [Ipenmer xumuu. Pons xumuu B 1 LHOK
YKW3HU yenoBeka. Tena u Bemecrsa https://m.edsoo.r
u/ff0d210c
bubnuoTteka
2 ITonsaTHE 0 MeTOAAX MTO3HAHUS B 1 HOK
XUMHH https://m.edsoo.r
u/ff0d227e
[IpaxTnueckas padora Ne 1 bubnuotexa
3 «[IpaBumna paboTsl B 1abopaTropuu u 1 LIOK
npuéMbl 00paleHus ¢ https://m.edsoo.r
n1abopaTOPHBIM 000PYIOBAHUEM u/ff0d23dc
bubnuoreka
4 YucTele BEECTBA U CMECH. 1 I[HOK
Crioco0sl pa3fieneHus cMmecei https://m.edsoo0.r
u/ff0d26ca
[TpakTrueckas padota Ne 2 bubmorexa
. HOK
5 «Paznenenue cmeceilt (Ha mpumepe 1

OYHCTKHU OBAPEHHOW COJIN)»

https://m.edso0.r
u/ff0d28c8



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

Bubianoreka

LHOK
6 A 0JIEK
TOMBI M MOJICKYIIbI https://m.edsoo.r
u/ff0d2a6c¢
Bubnuoreka
7 XUMHUYECKHUE JIEMEHTBI. 3HAKU HOK
(CUMBOJIB) XUMUYECKUX IIEMEHTOB https://m.edsoo.r
u/ff0d2be8
Bubnuoreka
1HOK
8 IIpoctsie 1 cito € BEIlleCTBa
POCTBIC H CIIOACHBIC BEIICCTR https://m.edsoo.r
u/ff0d2a6c¢
Bubnuoreka
HOK
9 ATOMHO-MOJIE o€ y4eHHe
TOMHO=MOJICKYIAPHOC yHCHH https://m.edsoo.r
u/ff0d2d50
3aK0H OCTOSHCTBA COCTaBa bubnuoreka
10 BeIIeCTB. XUMHUYECKas (hopmyra. HOK
BaneHTHOCTE aTOMOB XUMHUYECKUX https://m.edsoo.r
3JI€MEHTOB u/ff0d2eae
OTHOCHTENBLHAA aTOMHAs Macca. BP(I;SIJEHOTeKa
11 | OrtHocuTenbHas MOJEKYISIpHAs 1
https://m.edsoo.r
Macca u/ffod323c
bubnnoreka
12 MaccoBas 1011 XUMHUYECKOTO HOK

9JICMCHTA B COCIMHCHHUHA

https://m.edsoo.r
u/ff0d350c



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c

Bubianoreka

13 Konnyectso Bemectsa. Mousb. I[IOK
MousipHas macca https://m.edsoo.r
u/ff0d5230
bubnuotexa
14 Pu3nyecKue 1 XUMHIECKUE LIOK
SIBJICHUSI. XUMHYECKast peaKus https://m.edsoo.r
u/ff0d37fa
bubmmotexa
15 [Ipu3Haky U ycinoBUs MPOTEKAHUS ITOK
XUMHUYECKUX PEAKLUN https://m.edsoo.r
u/ff0d3al6
bubmmotexa
16 3aKOH COXpPaHEHHS MACCHI BEILIECTB. LHOK
XHAMHYECKUE YPABHEHHUS https://m.edsoo.r
u/ff0d3b88
bubnmnoreka
BeruuciieHus: KoJaMuecTBa, Macchl OK
17 BEILIECTBA 10 YPABHEHUAM ]ritps 1im.edsoo.r
XUMHAYECKHX PEaKIHi u/FfOd5708
Krnaccudukanus XuMuueckux BHO?EHOTeKa
18 | peaxmwmii (coeauHEHUS, E{tps//m edsoo.r
pa3noKeHus, 3aMeIIeHus, OOMeHa) u/Ff0d3f34
M. B. JIoMOHOCOB — y4€HBIN- BP(I;SIJEHOTeKa
19 | suuuknoneauct. O600MEHHE U 1

cUCTeEMAaTH3alusd 3HaAaHUN

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



https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4

KonrtponsHas padora Nel mo reme

Bubianoreka
LHOK

20 «BerecTBa 1 XUMHUUYECKHE
KT https://m.edsoo.r
peaxi u/ff0d4290
Bubnuoreka
Boznyx — cmecs razos. Cocras 1IOK
21 Bo3ayxa. Kuciopon — siaemeHT 1
I oI([:}TO(()e BE GCTI])BOII O30H https://m.eds00.r
p m ' u/ff0d448e
dusnueckue U XUMUYCCKUE Bbubinoreka
99 CBOMCTBA KHCIIOPO/a (peaKkiuu HOK
okucaeHus, ropenue). [lonsarue 06 https://m.edsoo.r
OKCHax u/ff0d4614
bubnuoreka
CriocoOslI MoTy4eHus KHCIopoia B OK
23 nabopaTopuu ¥ IPOMBIIUICHHOCTH. 1
[IpuMeHeHue K1uciIopoa https://m.eds00.r
P pol U/ff0d497a
TennoBoii 3¢ ekt xumMuueckon
Bbubnuoreka
peaxiuu, MOHATHE O
24 | TEpMOXMMHMYECKOM ypaBHEHUHU TOK
9K30- U SHIOTEPMUUYECKUX , https://m.edsoo.r
AloTep u/ff0d4790
peaKnusax
Bubnuoreka
Tomnuso (HedTh, yroib U MeTaH).
HOK
25 3arpsi3sHEHHE BO3]TyXa, CITIOCOOKI €T0

MpeI0TBPALLECHUS

https://m.edso0.r
u/ff0d4c4a



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
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[TpakTuyeckas padora Ne 3 o Teme

Bubianoreka

OK
26 | «llomyuenue u cobupanue . _
KUCIIOPO/Ia, H3YYECHHE €r0 CBOMCTBY E';;[cr;);a/ir:é;dsoo.r
bubnuotexa
97 Bonopox — anemeHT u npocroe HOK
BelecTBO. Haxoxaenue B npupoje https://m.edsoo.r
u/ff0d4ddo
bubmmotexa
Ou3nyeckue 1 XUMHUIECKHE
28 | cBoiicTBa Bomopoaa. [lpumenenue ﬁtopf/ Im.edsoo.r
ponoposa u/ff0d4ddo
bubmmotexa
29 | TlonsTHE O KUCIOTAX U COJIAX ﬂgi /m.edsoo.r
u/ff0d50d2
bubnmnoreka
30 CrniocoOsI ostydeHus BOAOPOa B HOK
nabopaTopuu https://m.edso0.r
u/ff0d4ddo
IIpakTuyeckas padora Ne 4 o Teme bubamorexa
31 | «llon 0 LOK
YHACHHE 11 CODHpArHe https://m.edsoo.r
BOJIOPOJIa, U3YUEHHUE €I0 CBONCTB» U /ffoa At 42 '
bubnuoreka
39 MossipHblii 00bEM ra30B. 3aKOH HOK

ABorazpo

https://m.edsoo.r
u/ffod542e



https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e

Brranciienus 00bEMa, KoJIMuecTBa

Bubianoreka

1HOK
33 BEIIIECTBA rasa 1o e€ro U3BECTHOMY
68 https://m.edsoo.r
KOJINYECTBY BEUIECTBA WK 00BEMY u/Ff0d55a0
Breruucienusa 005EMOB ra3oB IO Bbubmnoreka
34 YPaBHCHHUIO PCAKIIMHM HA OCHOBE 1HOK
3aK0HAa 00BLEMHBIX OTHOIIEHUH https://m.edsoo.r
ra3oB u/ff0d5708
Bubmnoreka
35 dusnueckue 1 XUMHIECKUE 1HOK
CBOMCTBA BOIBI https://m.edsoo.r
u/ff0d587a
bubnuoreka
36 CocraB ocHoBanuii. ITousarue 00 ILHOK
MHJUKAaTOpax https://m.edsoo.r
u/ff0d59e2
Bopna xak pactBopuTENb. Bbubnuoreka
37 Hacruimennrsie 1 HeHACHIIIEHHBIE 1HOK
pactBOopbl. MaccoBas 101 https://m.edsoo.r
BEILIECTBA B pACTBOPE u/ff0d5b40
IIpakTuyeckas pabora Ne 5 o Teme bubnuoreka
38 «IIpuroroBiieHHE PaCTBOPOB C ITOK
ONpeeIEHHON MacCOBOU J0JIEH https://m.edsoo.r
pacTBOPEHHOTO BEILIECTBAY u/ff0d5eba
Bubnuoreka
KourpoabHas padora Ne2 o teMe
39 P P 1IOK

«Kucnopoa. Bonopoa. Boga»

https://m.edso0.r



https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
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https://m.edsoo.ru/ff0d6342

u/ff0d6342

bubnuoreka
40 Oxcupsl: cocTaB, KiacCUPUKALINS, 1(0) 8
HOMEHKJIaTypa https://m.edsoo.r
u/ff0d664e
bubnuoreka
[Tonyuyenue n xummdeckue
. HOK
41 CBOMCTBA KHCIIOTHBIX, OCHOBHBIX U
AMAOTEPHELX OKCHIOB https://m.edsoo.r
u/ff0d664e
bubnuoreka
42 OcHoBaHUA: COCTaB, HOK
KJaccu(uKkanus, HOMEHKIATypa https://m.edsoo.r
u/ff0d67ca
bubnmnoreka
43 [Tonyuyenue n xummdeckne IHOK
CBOMCTBAa OCHOBaHUM https://m.edsoo.r
u/ff0d67ca
bubnmnoreka
44 Kucnotsr: cocTas, knaccudukanms, IHOK
HOMEHKJIaTypa https://m.edsoo.r
u/ff0dfee2
bubnmnoreka
45 [Tonyuenune n xummdeckne I[HOK

CBOWCTBA KUCJIOT

https://m.edsoo0.r
u/ffOdfee2



https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
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Conu (cpeanue): HOMEHKIATypa,

Bubianoreka

LHOK
46 | crnocoObl MOTYyYeHUS, XUMUYECKUE
. https://m.edsoo.r
u/00ad9474
[IpakTuueckas padborta Ne 6. bubnuotexa
47 Pemenue skcnepuMeHTaIbHBIX 1HOK
3aga4 no TeMe «OCHOBHBIE KJIACCHI https://m.edsoo.r
HEOPraHUYECKHX COCTMHCHHIN u/00ad9b7c
Bbubnuoreka
I'eHeTnyeckas CBSI3b MEKIY OK
48 | kaccaMu HEOPTaHUYECKHX 1
S — https://m.edsoo.r
A u/00ad9a50
Bbubnuoreka
49 O06o01enne 1 cucTeMaTU3aIys LIOK
3HAaHUH https://m.edsoo.r
u/00ad9ch2
Bbubnuoreka
Kontponbnas padota Ne3 no teme OK
50 "OCHOBHEBIE KJIACCHI 1
HEOPraHWYECKUX COeIUHEHUN" https://m.eds00.r
p 4 u/00ad9ela
bubnunoreka
[TepBbie MOMBITKY KIaCCHPUKAITUN .
51 XAMHUYECKHX dJIeMEHTOB. IloHsaTHE 1
O TPYIIIaxX CXOJHBIX AJIEMEHTOB https://e0.edso0.r
py a u/00ad9ffa
Ilepnonnueckuil 3aK0H U bubnuoreka
59 Ilepnonnueckas cucrema [HOK
XUMHYECKUX dj1eMeHToB /I, M. https://m.edsoo.r
MenneneeBa u/00ada52c¢



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

Bubianoreka

OK
53 | Ilepuonsl, rpymIIbI, MOATPYIIIIEI E{tps: 1im.edsoo.r
u/00ada52c
bubnuotexa
54 Crpoenue atomos. Cocras ITOK
aTOMHBIX siaep. M30Tomb! https://m.edsoo.r
u/00ada342
CrtpoeHue 3J1eKTPOHHBIX 000JI04EK bubmorexa
55 | aromoB aneMeHTOB Ilepuonuueckoil HOK
cucremsl J[. 1. Meneneesa hRtps. iS00,
u/00ada6bc
XapakTepucTuKa XUMHYECKOTrO bubnuotexa
56 3JIEMCHTA MO €0 MOJIOKCHUIO B 1HOK
[Tepnonnueckoit cucreme /1. U. https://m.edsoo.r
Meneneesa u/00ada824
3nauenue [lepuoauyeckoro 3akoHa Bbubnuoreka
g7 | AW PAsBHTHA HAYKH M IPAKTHKH. LIOK
. . MenneneeB — y4€HBIN, https://m.edso0.r
Ieaaror U rpakaaHud u/00ada96e
PesepBHblit ypok. O600611eH1E 1 bubnuorexa
58 CUCTEMATH3AaINA 3HAaHU / IHOK
Bcepoccuiickas npoBepouHas https://m.edsoo.r
pabota u/00adb33c



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
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KonrtponsHas pabora Ne4 o reme bubnmnoreka
59 «Ctpoenue aroMa. XUMUYECKas HOK
cBs3bY» / Beepoccuiickas https://m.edsoo.r
mpoBepoyHas pabora u/00adb486
Bubnnoreka
60 DJIEKTPOOTPHULIATEILHOCTH AaTOMOB 1HOK
XUMHYECKHUX DJIEMEHTOB https://m.edsoo.r
u/00adaab8
Bubmnoreka
61 Honnasg xumMuueckas cBI3b HOK
https://m.edsoo.r
u/0O0adac34
bubnuoreka
62 KoBanenTHas nonsipHas HOK
XUMHYECKasT CBI3b https://m.edsoo.r
u/00adaab8
bubnuoreka
63 KoBanentHas HenossipHast HOK
XUMHYECKas CBSI3b https://m.edsoo.r
u/00adaab8
bubnunoreka
64 CreneHb OKHCICHUS HOK
https://m.edsoo.r
u/00adae28
bubnunoreka
65 OKHCIIUTEIFHO- IHOK

BOCCTAHOBUTCIIbHBIC PCAKITUN

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



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
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https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
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Bubianoreka

66 | OxucnuTenu 1 BOCCTAaHOBUTEIH 1 HOK
https://m.edsoo.r
u/00adb076

PezepBHblit ypok. O6001eHuE 1 bubnuoreka
CUCTEMAaTH3alMsl 3HAaHUH 110 TEME 1HOK
67 1
«CTtpoeHne aroMa. XuMuueckast https://m.edsoo.r
CBS3bY u/00ad9ch2
bubmmoteka

68 PeszepBHblii ypok. O0001IEHNE U 1 [HOK

CUCTEMaTU3alus 3HAHUU https://m.edsoo.r
u/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME



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

9 KJIACC

Ne KosunyecTBo 4acoB
DJIeKTPOHHbIE
K Jlara o
OHTPOJIb HU@PPOBLIE
n | Tema ypoka Bce P IpakTuyec H3YYeH
HbIe oOpa3oBaTe/ibH
/ ro KHe padoTpl | HA
- padoThbI ble pecypchl
[lepnonnueckuil 3aK0H. bubnmnoreka
[Tepuoanueckas cucrema 1 LIOK
XAMHYECKHX dJIeMEHTOB /I, https://m.edsoo.ru
U. Meuneneena /00adbh59e
3aKOHOMEPHOCTH B bubnmnoreka
W3MEHEHUHU CBOMCTB 1 HOK
XAMHUYECKHAX IJIEMEHTOB https://m.edsoo.ru
MEPBBIX TPEX MEPUOTOB /00adb6b6
bubnmmoreka
Knaccudukanus n LOK
HOMEHKJIaTypa 1
https://m.edso0o.ru
HEOpPraHWYeCKUX BEIEeCTB
P B /00adb7e2
. bubanoreka
Buel xumuyeckoit cBs3u 1 OK
THUIIBI KPUCTATITNYECKUX 1 1

peLETOK

https://m.edso0.ru
/00adbac6



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

Kontponbnas padota Nel o
teme «I[loBTOpenue u
yriyOJIeHHe 3HAaHU’
OCHOBHBIX pa3zesioB Kypca 8

KJ1accay

bubmnoreka
Knaccudukanums 1IOK
XUMHYECKHUX peaKIni 110

- P sHaKa https://m.edsoo.ru
JIMYHBIM [IPU3HAKAM

p p /00adbcb0
[TonsiTue o ckopocTu bubnuoreka
XUMHUYECKON PEaKIIHH. IHOK
IToHsiTHE O TOMOTCHHBIX U https://m.edsoo.ru
TETEPOTreHHBIX PEAKLUAX /00adbe9a
ITonsTHE 0 XUMHUYECKOM
paBHOBecuH. DaKTOPHI, bubnmnoreka
BJIMSIIOIIKME HA CKOPOCTh HOK
XUMHUYECKON PEAKLINN U https://m.edsoo.ru
IMOJIOKEHNE XUMAYECKOTO /00adc28c
paBHOBECHs

bubnunoreka
OKHCIIUTEIFHO-

IIOK
BOCCTAaHOBHUTEJIbHEIC

https://m.edsoo.ru
peakiuu

/00adcade



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade

Teopust 31EKTPOTUTHYECKOIN

Bbubanoreka

10 muccouuanuu. CUIbHBIE U HOK
c1a0bIe IIEKTPOJIUTHI https://m.edsoo.u
p /00adcd68
Bubnuoreka
" LHOK
11 Mounuble ypaBHEHUS PEAKIIUN
P beakt https://m.edsoo.ru
/00add448
XHUMHUYECKHUE CBOMCTBA
" Bubianoreka
KHACJIOT U OCHOBAaHUI B CBETE
. LHOK
12 npeACTaBICHUN 00
R — https://m.edsoo.ru
p /00add5d8
IUCCOLIMAIIAN
XHUMHYECKHUE CBOMCTBA
N bubnmmoreka
COJIEH B CBETE LOK
13 IPENCTABIEHUNA 00
Jl;) Ii[T TeCKO https://m.edsoo.ru
HICKTPO ceKo /00add8h2
IUCCOLMAIIAN
Bubmnoreka
14 [TonsiTue o ruaponuse conen HOK
https://m.edso0.ru
/00add9d4
Bubmanoreka
15 O0600mIeHne 1 LIOK

cUCTEMaTH3aInsI 3HaHUHN

https://m.edso0.ru
/00addd12



https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
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[TpakTuyeckast padora Ne 1.

Bubanoreka
LHOK

16 «Pemenue
IKCIIEPUMEHTAIBHBIX 33]1a4» https.Jim.eds00.n
/00addbfa
Kontposnbnas padota Ne2 o bubnmoreka
17 TeMe «DJNEKTPOIUTHYECKAS LHOK
nucconuanusg. XuMUuecKue https://m.edsoo.ru
pEeaKIu B pacTBOpax» /00addecO
bubnmnoreka
OO01as xapakTepucTHKa
HOK
18 | ramorenoB. XumMuueckue
CBOIICTBA Ha TIPUMEPE XJIOpa https.//m.edsoo.nu
/00addfe2
Xnoposogopon. ConsHas bubnmnoreka
19 KHCIIOTa, XUMUYECKHE HOK
CBOMCTBA, IIOJIy4CHHUE, https://m.edso0.ru
MIPUMEHEHHE /00adel104
[TpakTuyeckas pabora Ne 2 bubnuoreka
20 o teme «llonyuenue HOK
COJISTHOM KHUCJIOTBI, U3y4YECHHE https://m.edsoo.ru
€€ CBOICTB» /00ade348



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

Beruucnenus no bubnnorexa
21 YpaBHEHHUSM XHUMHYECKHX LIOK
peakuuii, €clii OJIMH U3 https://m.edsoo.ru
pearcHTOB JIaH B H30BITKE /00ade488
bubnuoreka
99 OO01mmas xapakTepuCcTHKa LIOK
anemeHToB VIA-rpymnmbl https://m.edsoo.ru
/00ade64a
AJITOTPOIIHBIE
bubnmmoreka
MoAU(UKAIIIU CEPHI.
N IHOK
23 HaxosxneHnue cepsl u eé
COCIMHEHI B PO https://m.edsoo.ru
g p . POAE. /00ade64a
XHWMHYECKHE CBOMCTBA CEPBI
bubnuoreka
CepoBoiopo/1, CTpOeHHUE,
HOK
24 ¢bu3nuecKkrue 1 XuMHUYECKHe
cBOlicTRA https://m.edsoo.ru
/00ade802
Oxkcuasl cepsl. CepHas bubnuorexa
o5 KHCJIO0Ta, (PU3NYecKue U HOK
XHUMHUYECKHUE CBOMCTBA, https://m.edsoo.ru
/00adea28

MMPUMCHCHUC



https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
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XuMmudeckue p€aKkuuu,
JICKallue B OCHOBE

bubmuoteka
MPOMBIIIJICHHOTO CII0c00a
. [HOK
26 | TOXy4eHUS CEPHOM KUCIIOTHI.
X https://m.edsoo.ru
I/IMI/I‘-IGCKOCUZSaI‘p}IBHCHI/Ie /00adecsa
OKpY>KaroIlel cpe/ibl
COEIMHEHUSIMH CEPBI
bubnmnoreka
97 Brruncnenue maccoBoil 1oy IHOK
BBIX0/1a IIPOIYKTA PEAKLIUH https://m.edso0.ru
/00adec8a
OOm1ast xapakTepUCTHKA
bubnmnoreka
2JIEMEHTOB VA-rpynnsl. OK
28 | A3sort, pacnpocTpaHeHHE B 1
https://m.edsoo.ru
MIpUPOJIE, (bmnqcicxne u /00adecab
XUMHUYECKHE CBOICTBA
bubnuoteka
AMMuak, ero ¢puznueckue u
. HOK
29 XAMUYECKHE CBOMCTBA,
https://m.edsoo0.ru
MOJIy4eHUe U IPUMEHEHHE /00adf004
[IpakTuueckas pabora Ne 3 bubnuoteka
30 o Teme «llomyuenune HOK
aMMMaKa, U3y4eHue ero https://m.edsoo.ru
CBOMCTBY» /00adf180



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
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A3oTHas KHCI0Ta, €€

Bubanoreka

31 | ¢usnyeckue U XUMHUECKUE LOK
cBolicTRA https://m.edsoo.ru
/00adf306
Vcnonb30BaHne HUTPATOB U
COJIE aMMOHHS B KQUECTBE bubnmnoreka
32 MUHEPAJIBHBIX YI0OpPEHUH. LIOK
XHWMHUYECKOE 3arpsA3HEHUE https://m.edso0.ru
OKpY>KaroIlen cpeibl /00adf518
COEIMHEHUSIMH a30Ta
®docdop. Oxcun pochopa bubnmnoreka
33 (V) u pocdopnas kucnora, LIOK
¢bu3nyeckue 1 XUMHUYECKUE https://m.edso0.ru
CBOWCTBA, IIOJIyYEHHUE /00adf68a
Hcnonb3oBanue GocaToB B
bubnmnoreka
KayecTBE MUHEPaIbHBIX
34 | ynoOpenwuii. 3arpsa3HeHne HOK
OUPOLHON COELLI https://m.edsoo.ru
PHPOIHOH Epea /00adfc20
dbocharamu
bubnuoreka
Yraepon, pacnpocTpaHEeHUE
[HOK
35 | Bmpupoze, puznveckue u

XUMHUYECKHUE CBOMCTBA

https://m.edso0.ru
/00adfd9c
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Oxkcupl yriaepojaa, ux

Bubnuoreka
(bU3UYECKHEe U XUMHUYECKUE
o LHOK
36 CBOMCTBA. DKOJIOTUYECKUE
MpoOJIEMBI, CBI3aHHBIE C https://m.edsoo.u
P ’ /00adfebe
okcuaoMm yriepoaa (IV)
Bubianoreka
37 VYroipHasa KUCI0Ta U €€ COJIN HOK
https://m.edsoo.ru
/00ae006¢c
[TpakTuyeckas padora Ne 4
" Bubmnoreka
o teme "Ilonydyenue
HOK
38 | yrmekucnoro rasa.
KauecTBeHHas peakys Ha https://m.edsoo.ru
peaKtl /00ae027¢
KapOoHaT-MOH"
[IepBoHavaIbHBIE TOHATHSA bubnuoteka
39 00 OpraHUYeCKHX BEIIeCTBaX LIOK
KaK O COeUHEHUIX https://m.edsoo.ru
yriepozaa /00ae054e
Bbubnnoreka
40 Kpemuwuii u ero coemuHeHust HOK

https://m.edso0.ru
/00ae080a



https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a

[TpakTrueckas padota Ne 5.

Pemenne Bubnuoreka
a1 9KCIICPUMEHTANIbHBIX 3a1a4 HOK
o teMe «Baxkuerinme https://m.edsoo.ru
HEMETaJIbl U UX /00ae0bf2
COCITUHECHUSI)
Kontponbnas padota Ne3 o bubnuortexa
42 TeMe «Baxxuelnue IHOK
HEMETAaJJIbl U UX https://m.edsoo.ru
COCTUHEHU I /00ae0e18
OO6m1as XxapakTeprucTruKa
XHMHUYECKHUX DJIIEMEHTOB —
bubanoreka
MeETaJIOB. MeTalutnueckast
HOK
43 CBSI3b U METAIINYECKAS
. https://m.edsoo.ru
KpHUCTAIINUECKas PenIéTKa.
P P /00ae103e
dusnueckue cBONUCTBA
METAJLIIOB
XHUMHUYECKHE CBOMCTBA bubnnoreka
a2 METAJLJIOB. HOK
DIIEKTPOXUMUYECKUH P https://m.edsoo.ru
HaIpsDKEHUH METaJlIOB /00ae1156



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

OO6u1re cnocoObl MOTyYSHHS
MertaioB. CIiaBhl.

Bbubianoreka
Brluucienus no
45 YPaBHEHUAM XUMUYECKUX HOK
. https://m.edsoo.ru
peakiuii, eciiu OJMH U3 100361156
pEareHTOB COJCPKUT
puMecH
Bubianoreka
46 [Tonsitue o Koppo3uu HOK
METAJLJIOB https://m.edsoo.ru
/00ae1278
Bubianoreka
OK
47 €JI0YHBIE METAJLIBI !
m https://m.edsoo.ru
/00ael14b2
Bubmnoreka
48 OKcHIBI U THIPOKCHUIBI HOK
HaTpus U Kanus https://m.edso0.ru
/00ael14b2
Bubmanoreka
Illenouno3eMenbHbBIC
49 i LIOK
METAJUTHI — Kb U
. https://m.edsoo0.ru
MarHuu /00ae15e8
Bubmanoreka
50 Baxneinmue coetmHeHNs IHOK
KaablIus https://m.edsoo.ru
/00ael15€e8
O06001IeHNEe 1
51 -

cUCTeEMAaTH3alusd 3HaAaHUN



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
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https://m.edsoo.ru/00ae15e8

Bubanoreka

59 JKEcTKOoCTh BOIBI M CIIOCOOBI LIOK
€€ yCTpaHEHHUs https://m.edso0o.ru
/00ae1886
[TpakTuueckas pabora Ne 6 bubamotexa
- HOK
53 o TeMe "YKEcTKOCTh BOIBI U
.. " https://m.edsoo.ru
METO/bI €€ YyCTPaHEHUS /00361368
bubnuoreka
54 AnmoMuHu HOK
https://m.edsoo.ru
/00aelc64
bubnuoreka
55 AmdorepHbIe cBOMCTBA HOK
OKCHJIa M TUIPOKCHIA https://m.edsoo.ru
/00aelc64
bubnuoreka
OK
56 | K 1
e1es0 https://m.edsoo.ru
/00aeld86
bubnunoreka
Oxkcubl, THIPOKCUIBI U
IIOK
57 comu xene3a (1) u xenesa
() https://m.edsoo.ru
/00ae35e6
58 O06001menue u

cucTeMaTH3alus 3HaHU!



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
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[TpakTrueckas padota Ne 7.

Bubnuoreka
Pemrenue OK
59 AKCIICPUMEHTAIIbHBIX 337124 ]h{[t lim.ed
" ps://m.edsoo.ru
o teMe «Bakuelinine
/00ae3de8
METaJUIBl U UX COEIUHEHUAN
Brruucienuns nmo
YpaBHEHUSM XUMHUYECKUX Bt
. nomorexa
peaKIui, eciii OJIMH U3 OK
60 peareHTOB J1aH B U30BITKE ﬁ[t Iim.ed
ps://m.edsoo.ru
WJIH COACPIKUT MIPUMECH. 100261750
Brruncienust MaccoBOU 10N
BBIXOJIa MPOJIYKTa PEaKIIuu
61 O0600111eH1E U
cuCTeMaTHU3al s 3HaAaHNUHI
KonTponbnas padora Ne4 no
62 TeMe «BaxHenIne MeTauIbI
U UX COEIUHEHUD)
bubnnoreka
BemecTBa 1 MaTrepuansl B oK
63 MOBCEIHEBHOH KU3HU E[t lim.ed
ps://m.edsoo.ru
YyeJI0BEKa
/00ae3f50
Bubnuoreka
64 XUMHUYECKOE 3arpsA3HEHUE HOK

OKpY>Karollen cpeibl

https://m.edsoo.ru
/00ae4270



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

bubnuorexa
65 Ponp xumun B pemieHun 1 HOK
HKOJIOTHYECKUX MPOOIEM https://m.edso0.ru
/00ae4270
. bubnnorexa
Pe3epBHbIit ypok. LIOK
66 | 0606 1
OOILLICHHEC U 5 https://m.edsoo.ru
cucreMaru3ana 3HaHu!u /00ae0d0Oa
. bubmnoreka
PesepBHbIit ypoK. IHOK
67 | 0606 1
OOILIICHHE 1 5 https://m.edsoo.ru
cucreMaru3ana 3HaHu!u /00adb33c
. bubnmmoreka
PesepBHbIit ypoK. LHOK
68 | 0606 1
OOILIICHHE 1 5 https://m.edsoo.ru
CUCTEMaTHU3alvA 3HAHUNU /00ad9ch?2
OBIIEE KOJIMYECTBO 68

YACOB 110 [TPOTPAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBI

8 KIIACC
Kox
nposep .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOI
S1eMOro .
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJib
TaTa
1 o Teme: «IlepBoHaYaIbHBIE XUMUYECKUE TTOHATHS
pacKpbIBaTh CMBICJI OCHOBHBIX XMMHMUYECKHUX IOHSTHHA: aTroM, MOJIEKYJa,
XUMHUYECKUH 3JEMEHT, IPOCTOE BEIIECTBO, CJIOKHOE BEILIECTBO, CMECh
(onHOpOHAs M HEOJHOPOJHAsA), BAJEHTHOCTb, OTHOCHUTEIbHAas aTOMHas U
MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIIECTBAa, MOJb, MOJISIpHas Macca,
11 MaccoBasi oS XMMHUYECKOIO 3JIEMEHTa B COEJUHEHUH, MOJSPHBIH 00BEM,
XUMHYECKas peakius, Kiaccuukauus peakuuid: peakluuud COeAMHEHUs,
peaKkMM pPa3NoKEHHs, PpeaklUH 3aMEelIeHUs, peakluuu OOMEeHa, 3K30- U
SHAOTEPMHUUYECKUE pEeaKLUU, TEIUIOBOM 3((EeKT peakiuu, pacTBOp, MaccoBas
JI0JIs BelecTBa (MPOIIEHTHAs KOHIIEHTpAIUsi) B pacTBOpe
12 WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHITHH U MPUMEHATH
' 9TH MOHATHUS TPU ONMCAHUU BEIIECTB U UX MPEBPALLECHUI
13 HCIOJIb30BaTh XMMHYECKYI0 CHUMBOJMKY JUISl COCTaBiIeHUS (OPMYJ BELIECTB U
' YPaBHEHUN XUMHUYECKUX PEAKIUI
14 pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHs MAacChl BELIECTB, ITOCTOSHCTBA
' COCTaBa, aTOMHO-MOJIEKYJIIPHOTO yU€HUs, 3aKOHa ABOraipo
1.5 OTIpeJIeNIATh BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COSAMHEHUSIX
16 KJIacCU(UIUPOBATh XUMUYECKUE PeaKuu (IO YUCIY U COCTaBy yYacCTBYIOIIMX
' B PEaKIUU BEIIECTB, IO TEINIOBOMY (D (DEKTY)
1.7 BBIUUCIIATE OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MACChl BEIIECTB
1.8 BBIUUCIIATH MACCOBYIO JIOJII0 XUMHYECKOT0 3JIEMEHTA 10 (JOpMYIIie COSIMHEHUS,




1.9

BBIYUCIIATh MAaCCOBYIO JOJIIO BEHIECCTBA B PACTBOPE

1.10

MPUMEHITh €CTeCTBEHHOHAyYHbIe METOAbl TO3HaHWMS — HaOI0JeHHeE,
H3MepeHue, MOICTMPOBAaHNE, SKCIIEPUMEHT (PEalIbHbII U MBICIICHHBI)

Ilo Teme: «BaxHelmmue MMPEACTABUTECIIN HCOPraHUYCCKHUX BECIICCTB)»

2.1

PACKpBIBATL CMBICJI OCHOBHBIX XHUMHWYCCKUX TMOHSATHUH: OKCHUJ, KHCIIOTA,
OCHOBAaHHUE, COJIb

2.2

OIIPEIIENIATh MPUHAICKHOCTh BEIIECTB K ONMPEICIEHHOMY KIAcCy COCAMHCHHI
o gpopmynam

2.3

KJ'IaCCI/I(bI/IIII/IpOBaTI) HEOPraHn4C€CKHEC BCUICCTBA

2.4

XapakTepu30BaTh (OMUCHIBaTH) OOIME XWMHUYECKUE CBOMCTBA BEIECTB
pa3IMyYHBIX KJIACCOB, IOATBEpXKJas OINMCAHHME IPUMEPAMU MOJIEKYJISPHBIX
YPaBHEHUI COOTBETCTBYIOLIUX XUMUYECKUX PEAKLIUN

2.5

IIPpOrHO3UPOBAThb CBOMCTBA BCIIECTB B 3aBHUCHUMOCTH OT HMX Ka4e€CTBEHHOIO
COCTaBa, BOSMOKHOCTH IIPOTCKAHUA XHUMHYCCKUX npeBpameHI/Iﬁ B PA3JIMYHBIX
YCIOBUAX

2.6

clleIoBaTh MpaBUiaM I0JIb30BAaHUS XHMHUYECKOM MOCynoi U J1ab0paTopHBIM
o0opyJnoBaHHEM, a TaKkKe IMpaBWwiIaM OOpalleHHs C BEIIeCTBAMH B
COOTBETCTBUM C MHCTPYKIUSAMHM I10 BBITOJHEHHUIO JTAOOPATOPHBIX XUMHUYECKHX
OTBITOB IO TOJIYYEHHIO U COOMpPaHHUIO Ia3000pa3HbIX BeLIecTB (BOIOpOJAa U
KHUCJIOPOAa), MPUTOTOBJICHUIO PAcTBOPOB C OIpPENEIEHHONW MaccoBOW JoMeit
pacTBOPEHHOIO  BEILECTBA, IUIAHMPOBATb M IMPOBOJUTH  XUMHYECKHE
9KCHEPUMEHTHI 10 PACIO3HABAHUIO PACTBOPOB LIEIOYEH M KUCIOT C MOMOIIBIO
MHJMKATOPOB (JaKkMyc, (peHosdTaaert, METUIOPAHK U IpYTHe)

2.7

IIpOBOAUTDH pvaéTBI 10 YPaBHCHUIO XHUMHYECKOM pCaknuun

ITo teme: «llepuognueckuii 3axkoH u Ilepuoauudeckas cucTeMa XMUMHYECKUX
anemeHtoB J[. WM. MengeneeBa. CrtpoeHne aToMOB. XHUMHUYECKas CBSI3b.
OKHCINTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUI

3.1

pacKpblBaTh CMBICI OCHOBHBIX XHUMHYECKMX TOHATUH: SApO  aToma,
JJIEKTPOHHBIA CIIOM aTtoma, aToMHas OpOWTaib, paAuyC aToMa, XHMHUYECKas
CBsI3b, IIOJISIPHASI ¥ HENOJIIPHAsl KOBAJIEHTHAsSI CBA3b, JIEKTPOOTPULIATENBHOCTD,
HOHHasl CBSI3b, MOH, KATUOH, aHUOH, CTETIEHb OKUCIICHUS




3.2 KJIACCU(PUITUPOBATH XUMHUECKHE DJIEMEHTHI
OINMCHIBATh U XapakTepu3oBarh TadnuuHyio Gopmy Ilepuonuyeckoii crucTeMbl
3.3 XUMHUYECKHX AJIEMEHTOB: Pa3JIinyaTh MOHATHUS «TJIaBHAs noArpynna (Arpymnmna)»
u «ioboynas noarpymnmna (brpymma)y, «mainbie» U «00JbIINe) MepruoIbl
packpeiBaTh  cmbicn  Ilepuogmueckoro  3akona JI.M.  Menneneena:
3.4 JEMOHCTPUPOBAaTh I[OHMMAaHHUE IEPUOAMYECKOM  3aBUCUMOCTH  CBOWCTB
XMMHYECKHX 3JIEMEHTOB OT HUX MOJ0XKeHUA B llepnoanueckoi cucreme
COOTHOCHUTH O0O3HAYCHHUsS, KOTOphIE MMEIOTCS B Tabmuie «llepuommdeckast
35 cucteMa XxuMuueckux sieMeHToB J[.M. MeHneneeBa» ¢ 4YUCIOBBIMU
' XapaKTePUCTHUKAMU CTPOEHUSI aTOMOB XUMUYECKUX 3JIEMEHTOB (COCTaB U 3apsijl
s1ipa, 001ee YUCIIO SJIEKTPOHOB U PACIIPEICTICHUE UX 110 3JIEKTPOHHBIM CIIOSIM)
3.6 OTIPECIATh CTENIeHb OKUCIICHUS SJIEMEHTOB B OMHAPHBIX COCIMHEHMSIX
3.7 ONpeAeNsATh BHUJA XUMHUYECKOM CBsA3M (KOBaJEGHTHAas ¥ HWOHHAs) B
' HEOPraHUYECKUX COCAUHEHUSX
9 KUJIACC
Kon
nposeps N
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
€MOoro .
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTO 00111eT0 00pa30BaHUs
pe3yJibTa
Ta
1 ITo Teme: «BeniecTBO 1 XUMHUYECKas! PEAKIUS
PacKpbIBAaTh CMBICJI OCHOBHBIX XUMHUYECKHUX IMOHATHN: PACTBOP, dJEKTPOJIUTHI,
HEIJICKTPOJIUTHI, DJICKTPOIUTHYECKAsT TUCCOIMAIMSA, PEaKIUH HOHHOTO
oOMeHa, KaTaau3aTop, XUMHYEeCKOe paBHOBECHE, 00paTUMbIe U HeoOpaTUMbIE
11 peaklu,  OKHUCIUTEIbHOBOCCTAHOBUTENIbHBIE  PEAKIMH,  OKHCIUTENb,

BOCCTAaHOBUTEIIb, OKHCIICHUE u BOCCTaHOBJICHUE, aJNIOTPOIHUS,
aM(pOTepHOCTh, XUMUYECKasi CBsI3b (KOBAJICHTHAs,, MOHHAS, METAJUIMUECKas),
KpHUCTaJUIMYECKasl peII€TKa, CIIJIaBbl, CKOPOCTh XUMUYECKOW pEaKIuu




1.2

HIUTIOCTPUPOBATH B3alMOCBA3b OCHOBHBIX XHMHYCCKUX MMOHATHH n
MMPUMCHATDH 3TU IMMOHATHS ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaH_[eHI/Iﬁ

13

COCTaBIISITh YPABHEHUS AJIEKTPOIIUTUUECKON TUCCOLUAIUN KUCIIOT, IIeI0Yei
U COJIeH, MOJIHbIE U COKPALIEHHBIE YPAaBHEHUS peaKIiii HOHHOro 0OMeHa

14

PaCKpPbIBATb CYIIHOCTb OKHCIHNTECIBHO-BOCCTAaHOBHUTCIIBHBIX peaKHHfI
IMOCPEACTBOM COCTABJICHUSA 3JICKTPOHHOI'O OajaHca 3THUX peaKHI/Iﬁ

1.5

MPOBOAMTDH PACUETHI MO0 YPABHEHHUIO XUMUYECKOM peaKkIuu

ITo remam: «HemeTamisl U uX coequHEHUS» U «MeTajuibl 1 UX COEIUHEHUS)

2.1

XapakTepu3oBaTh (OMHCHIBATH) O0OIMIKME U cleuu(PUYecKue XHUMUYECKUE
CBOICTBA TMPOCTBHIX M CIOXHBIX BEIIECTB, TMOJATBEpKIasi OIMHCaHUE
IpUMepaMu MOJIEKYISPHBIX U HMOHHBIX YPAaBHEHUH COOTBETCTBYIOIIUX
XUMHUYECKUX peaKlni

2.2

COCTaBJIATH YpaBHCHUA pCaKHI/IfI, MOATBCPKAAOIIUX CyII€CTBOBAHUC
TCHETHYCCKOM CBS3U MCKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOXXHOCTH TPOTEKaHUS XUMHUECKUX TMPEBpPAlICHUH B Pa3IUYHBIX
YCIIOBHSIX

2.4

ClIeIoBaTh MpaBWJIaM IOJIb30BAaHUS XUMHUYECKOW MOCYAON U J1aOOpaTOpHBIM
o0opynoBaHHEM, a TakKe IMpaBWiIaM OOpalleHHus C BellecTBaMU B
COOTBETCTBUH C MHCTPYKIUSMU 110 BBIITOJHEHUIO J1a00PaTOPHBIX XUMHUYECKUX
OTBITOB MO TMOJYYEHHIO U COOMpPAaHUIO ra3000pa3HbIX BELIECTB (aMMHUaKa U
YTJIEKHUCIIOTO Ta3a)

2.5

MPOBOAMTH PEAKIMH, MOATBEPHKAAIOIINE KAUeCTBEHHBIN COCTaB Pa3IUYHBIX
BEUIECTB: pPAcClO3HABATh OMNBITHBIM MYTEM XJIOpUI-, OpOMHA, HOIMI,
kapOoHart, gocdaT, CUIMKAT, cylb(haT, THAPOKCUIUOHBI, KATHOHBl aMMOHMUS,
MOHBl M3YYEHHBIX METAVIOB, IPUCYTCTBYIOIIME B BOJHBIX pPACTBOPAX
HEOPraHMUYECKUX BEIIECTB

ITo Teme: «XuUMHS U OKpYXKaroLas cpeaar

3.1

packpbIBaTh CMBICI OCHOBHBIX xumuyeckux mnonstuit: [IJIK Bemectsa;
KOpPpO3Hs METAJLIIOB




3.2

MPUMEHSTh OCHOBHBIC OINEPALMHA MBICIUTCIIBHON JIEATCIBHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, 000OIIECHNE, CUCTEeMATHU3AINI0, BBISBICHUE MPHYUHHO-
CIICICTBEHHBIX CBSA3€H — I M3YYCHUS CBOWCTB BEMIECTB W XUMHUYECKHX
peakiuii; eCTCeCTBCHHOHAy4YHbIE METOJbl T[O3HAaHWUsA — HaOIOaeHHE,
U3MEpPEHUE, MOIEITUPOBAHUE, SKCIIEPUMEHT (pEaJIbHbII U MBICJICHHBIN )




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KUIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COJEePKAHMS

1

HepBOHa‘IaJ'IBHBIC XHUMHUYCCKHUEC ITOHATUA

11

[Ipeamer xumun. Poiab XMMHHM B KM3HU YeJIOBEKa. XUMHUS B CHCTEME HayK.
Tena u BemectBa. PuU3MUECKUE CBOWCTBA BELIECTB. ATpEeraTHOE COCTOSTHUE
BEILLECTB

1.2

ITonsTHE 0 MeTOJaX MO3HAHUS B XMUMUHU. UHCTBIEC BEIIECTBA Y CMECH. Cr1oco0b1
pasaciICHUs cMmeceit

1.3

ATOMBI M MOJIEKYJIbl. XHUMHUYECKHE 3JieMeHThl. CHMBOJIBI XUMHYECKHX
351eMeHTOB. [IpocTsie U Ci10KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE Y4EHUE

14

Xumuueckasi popmyna. BaleHTHOCTh aTOMOB XUMHYECKUX SJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemlecTB.  OTHoOcuTeNnbHas ~ aTOMHas — Macca.
OtHOocuTenbHAss MOJEKyNIspHas Macca. MaccoBas J0JI1  XUMHYECKOro
JJIEMEHTA B COCIUHEHUH

1.5

KonnuectBo BemectBa. Monb. MossipHast Macca. B3auMocBs3bp KOJIMYECTBA,
Macchl M 4YHCla CTPYKTYPHBIX €IMHHMIl BeulecTBa. Pacuérel mo Qopmynam
XUMHUYECKHX COETUHEHUM

1.6

@u3znueckrue U XUMUYECKUE SBJICHUSA. XUMUYECKas peakuus U €€ MpPU3HAKH.
3aKOH COXpaHEHMsI MacChl BeleCTB. XUMHUecKue ypaBHeHus. Kinaccudukarus
XMMUYECKHUX peakii (COeAMHEHMs, Pa3JIoKEeHUs, 3aMeIleHus, 0OMeHa)




1.7

XUMHUYECKUN OKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM IOCYAOH, C
npaBuiIaMy paboThI B IaOOpaTOpUH M MpUEMaMu 00palieHus ¢ 1a00paTOpPHBIM
o0OpynOBaHUEM, M3Y4YEHHE WU ONUCaHHe (PU3MUECKUX CBOICTB 00pa3LoB
HEOPraHMYeCKUX BELIeCTB, HalOMoJeHue (u3nyeckux (IUIaBIEHHE BOCKa,
TasHUE JIbJla, PACTUPAHUE caxapa B CTYIIKe, KUIIEHUE U KOHJEHCALUs BOIbI) U
XUMHUYECKMX  (TOpEHHE CBEeYM, MpPOKAJIMBAHUE MEIHOM  IPOBOJIOKH,
B3aUMOJICKCTBUE Mejla C KHCJIOTOM) SBJICHUN, HAOJIOJACHHUE M OIHMCAHHC
IPU3HAKOB IPOTEKaHWs XUMHUYECKMX peakuuid (pasjokeHue caxapa,
B3aUMOJICMCTBUE CEpHOM KHCIOTBI C XJIOPUJIOM Oapus, pa3oKEeHHE
ruapokcuaa Meau(Il) npu HarpeBaHuu, B3aUMOJICHCTBHUE Kejle3a ¢ PACTBOPOM
comu meau(1l), usydenue cnoco6oB paszzeneHus cmecel (¢ MOMOIIBIO MAarHuTa,
¢GwibTpOBaHKe, BbIIAPUBAaHUE, AMCTUILIALMS, XpoMmaTtorpagus), NpoBeIcHUE
OUYUCTKM IIOBApEHHOM coJM, HAOJIOJIeHHEe M OINMCAaHUE pPe3y/IbTaToB
IIPOBE/ICHUS OIbITA, UIUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUsSI MacChl, CO3/laHHe
MoJieIel MOJIEKYJI (1LIapOCTEPIKHEBBIX)

Baxneiiniue npeaAcCTaBUTCIIN HCOPIraHUYCCKUX BCIICCTB

2.1

Bo3ayx — cmech razos. CocraB Bo3ayxa. Kucimopon — asneMeHT M mpocrtoe
BemecTBo. HaxoxaeHne Kuciopona B Mpupoje, GU3NUECKUe M XUMHUYECKHUE
cBoiictBa (peakuuu ropenus). Okcunsl. Ilpumenenue kucimopona. CrnocoObl
HOJTy4eHHs KHCIIOpoJa B JIAOOpaTOpuM M TPOMBIINIIEHHOCTH. Kpyroopot
Kuciopoza B npupoje. O30H — autoTpornHas MoaAnGHUKanus KHCI0poaa

2.2

TennoBoil 3¢ddekr XuMuyeckoil peakiuu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- U DHAOTEPMUYECKUE peakluu. TOIUIMBO: Yrojab U METaH. 3arps3HEHUE
BO3/yXa, yCHJIEHHE TapHUKOBOTO 3¢ deKTa, pa3pylieHHe 030HOBOTO CIIOS

2.3

Bonopon — snemeHT u npocroe BemecTBo. HaxoxxaeHue Boaopozia B MpUPO/IE,
busndyeckne W XHUMHYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI IOYYEHHUSI.
Kucnots! u conu

2.4

Monsipablit 00BEM razoB. PacuéTel o XUMUYECKUM YpaBHEHUSIM

2.5

dusnyeckne CcBoWcTBa BoAbL. Boaa kak pactBoputenb. PacTBOpBI.
HacellieHHbple 1 HEHACHIILIEHHBIE PACTBOPBI. PaCTBOPUMOCTH BEILLIECTB B BOJE.
MaccoBass fons  BellectBa B pacTBope. XHMHUYECKHME CBOWCTBA BOJBI.
OcHoBanus. Ponb pacTBOpOB B MpHUpoOAe M B KU3HU uenoBeka. Kpyroeopor
BOJAbl B TNpHUpoAe. 3arps3HEHUE MNPUPOAHBIX BOA. OxpaHa M OYHUCTKA
MIPUPOJHBIX BOJ




2.6

Knaccudukanus wneopranmueckux coeaumneHuid. Oxcuapl. Knaccuduxarms
OKCHJIOB: cojieoOpasytomue (OCHOBHBIC, KHCJIOTHBIE, aM(OTEpHbIe) H
HecoseoOpasyromue. Homenknarypa okcumoB. ®Pusznueckue U XHMHUYECKUE
CBOMCTBa OKCUAOB. [loiryueHne okcuaoB

2.7

OcHoBanusi. Krnaccudukanuss oOcHOBaHMM: MIENOYM U HEPACTBOPHUMBIE
ocHoBaHus. Homenknatypa ocHoBaHuil. @u3nyecKkue U XUMUYECKUE CBOMCTBA
ocHoBaHMU. [Tonyuenne ocHOBaHUI

2.8

Kucnotel. Knmaccudukammst xuciaor. Homenknarypa kucior. dusnyeckue u
XUMHYECKHE CBOMcTBa KucioT. Psg aktuBHoctn metauioB H.H. beketona.
[Tonydyenue kuciaor

2.9

Comu. Homenknatypa cosneit. dusndyeckne U XMMHUUYECKHE CBOWCTBA COJICH.
[Tonyuenue conent

2.10

I'eneTnyeckas cBA3b MEKAY KiIaCCaMU HCOPIraHUYICCKUX COEIUHECHUMN

2.11

XVWMHUYECKUH  DKCHEPUMEHT: KAaueCTBEHHOE OIPEIEICHHE  COACPIKAHMS
KHCJIOPO/a B BO3JyXe, MOJy4YeHUe, cOOMpaHue, PACHO3HABAHUE U U3yueHHE
CBOWCTB KHUCIIOpOJia, HAOIIOACHNE B3aUMOACHUCTBUS BELIECTB C KMCIOPOAOM U
YCIIOBHS BOSHUKHOBEHHMSI M MPEKPALIeHNs TOpeHHs (I10’Kapa), 03HAKOMIIEHHUE C
oOpa3lilaMyd OKCHUJIOB U OINHUCAaHWE HX CBOWCTB, MOJYy4YeHHE, COOUpaHUE,
pacrno3HaBaHME M W3Y4YE€HHE CBOWCTB BOJIOpOja (TOpeHHUE), B3aUMOJEUCTBHE
Boziopoaa ¢ okcuaom meau(ll) (Bo3MokHO UCTIOIB30BaHUE BUEOMATEPUATIOB),
HaOmo/leHne O00pa3loB BEIIECTB KOJIMYECTBOM 1 MOJb, HCCIeI0BaHUE
0COOEHHOCTEH pacTBOpPEHMs BELIECTB C pPa3IMYHOM PACTBOPUMOCTBIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHON MacCOBOM A0JEH PaCTBOPEHHOIO
BEIIECTBA, B3aMMOJEHCTBHE BOJAbI C MeTallaMd (HaTpUEM U KaJbLUeM)
(BO3MOKHO HCIIOJIb30BaHHE BHIEOMATEPUANIOB), OMpEeNeHHEe pacTBOPOB
KUCIIOT M IIEeJNOoYeld C IOMOIIBI0 HHIUKATOPOB, HCCIENOBaHHE 00pa3LoB
HEOpPraHMYECKHUX BEUIECTB PAa3JIMYHBIX KJIACCOB, HAOIOJEHHE HN3MEHEHUS
OKpackl UWHAMKATOPOB B pPAacTBOpax KHCIOT M IIEJIOoYel, u3yuyeHue
B3auMoeicTBus okcuaa meau(ll) ¢ pacTBopoM cepHOU KHCIOTHI, KUCIOT C
METaJlJIaMM,  peakuuil  HeWTpanu3aluu, [OJIYy4eHHE  HEPaCTBOPUMBIX
OCHOBaHUH, BBITECHEHUE OJJTHOTO METAJUIa IPYTMM U3 PacTBOPA COJIU, PELLIEHUE
AKCIIEPUMEHTAJIbHBIX 337ad M0 TeMe «BaxHellne KiIacchl HEOPraHMYECKHUX
COCIMHEHUN»

[lepuonnueckuii 3akon u [lepuoanueckas cucteMa XMMUYECKUX 3JIEMEHTOB
.. MenaeneeBa. CTpoeHre aToMoB. XUMU4ecKas CBsi3b. OKUCIUTENbHO-
BOCCTAaHOBUTEJIbHBIE PEAKIIUU




3.1

[lepBble MOMBITKM KiIacCU(UKAUM XUMHUYECKUX »dJeMeHToB. [loHatue o
rpynmnax CXOAHBIX JIEMEHTOB (IIEJOYHBIE U IIEI0YHO3EMEIbHbIE METAJIbI,
raJloTeHbl, WHEPTHBIC Tasbl). DJIEMEHTHI, KOTOpbIE 00pazyroT aMpoTepHbIE
OKCHUJbI Y TUAPOKCUIBI

3.2

Ilepuoguueckuii 3akoH. I[lepuonuyeckas cucTeMa XUMHUYECKMX 3JIEMEHTOB
.. MenneneeBa. Koporkonepuoanas W JJIUHHONEpHOIHAS  (HOPMBI
Ilepponnueckolr cucreMbl XuMU4ecKux dieMeHToB [[.M. Menpeneesa.
Ilepuonsl u rpynnsl. PU3MYECKUN CMBICI IOPSAKOBOIO HOMEpa, HOMEPOB
nepuoja U rpynisl 3JIEMEHTa

3.3

Crpoenne aromoB. CocraB aroMHbIX sanep. M3oronsl. Onexkrponsl. CtpoeHue
DIIEKTPOHHBIX 000JI0YEK aTOMOB TMepBBIX 20 XUMHUYECKHUX DIIEMEHTOB
Ilepnonnueckon cucremsl [I.J1I. MenneneeBa. XapakTepUCTHKAa XUMHUYECKOTO
AJIEMEHTA MO ero noyoxenuto B [lepuoanueckoii cucreme [I.11. Menneneena

3.4

3aKOHOMEPHOCTH H3MEHEHHs paguyca aToOMOB XUMHYECKHX DJIEMEHTOB,
METaJUIMYECKUX M HEMETaJUIMYECKUMX CBOWCTB II0 TpymmaM M IIEpUOAaM.
3nauenue Ilepuoanueckoro 3akoHa u Ilepuognyueckoi CUCTEMBI XMMHUECKUX
JJIEMEHTOB Ul PAa3BUTHUs Hayku W npakTtuku. (.M. MenaeneeB — y4€Hblli U
IrpaKJIaHUH

3.5

Xumundeckas cBI3b. KoBanmenTHas (HOJ'I}IpHaSI n HCHOJ'IHpHaH) CBA3b.
3JI€KTpOOTpI/II_IaTCJ'IBHOCTL XUMHYECKHUX 2IeMEHTOB. IoHHAas CBI3b

3.6

Creneup okuciieHus. OKHCIUTEIFHOBOCCTAHOBUTEIIHHEIC pCaKkuu. HpOLICCCBI
OKHUCIICHHUS B BOCCTaHOBIICHUS. OKHUCIUTENN U BOCCTAHOBUTEIN

3.7

XVUMUYECKUH OSKCIIEPUMEHT: H3Y4YeHHE OO0pa3loB BEIIECTB METAIJIOB U
HEMETAJIIIOB, B331/IMO,Z16171CTBI/I€ THAPOKCHUJA OHWHKa C paCTBOpaMM KHCIIOT U
L1EJI0YEH, IIPOBEIECHUE OIBITOB, UUIFOCTPUPYIOLIUX IIPUMEPHI OKUCIUTEIbHO-
BOCCTAHOBUTENBHBIX pEaKLUil (TOpEHUE, pEaKLIUU Pa3yIoKEHUs, COETUHEHUS)

9 KIIACC




Kon

HpOBepﬂeMLIﬁ JIEMEHT COAECPKaHUSA

BemectBo 1 xumunyeckas peakuus. [losropenue

11

Ilepnonnueckuit 3akoH. [lepuognyeckas cucrema XUMUYECKUX diemeHToB J[.M.
MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B H3MEHEHMM CBOWCTB
XUMHUYECKHUX JJIEMEHTOB IMEPBBIX TPEX MEPUOJOB, KalMs, KalbLUd M HX
COCUHEHUI B COOTBETCTBHM C IIOJIOKEHUEM »3JeMeHTOB B Ilepnomnueckon
CHUCTEME U CTPOCHHEM HX aTOMOB

1.2

CrpoeHue BewecTBa: BHUAbl XUMUYECKOM CBSI3U. THUIBI KPUCTAJUIMYECKUX
pPEETOK, 3aBUCMMOCTh CBOMCTB BEILLIECTBA OT TUIA KPUCTAIIMYECKON PEHIETKU U
BUJAa XUMHUYecKoW cBs3u. Knaccudukanus ¥ HOMEHKIATypa HEOPTraHUYECKHX
BEILIECTB (MEXIyHapoJaHas W TpUBUAJbHAs1). XMMHYECKHE CBOWCTBA BEILIECTB,
OTHOCSIIMXCA K  pa3IM4HbIM  KJaccaM  HEOPraHWYECKUX  COCIUHECHUH,
TEHETUYECKas CBSI3b HEOPTAHUYECKUX BELIECTB

1.3

Knaccudukanys XuMUYecKuX peakluuil Mo pa3IuyHbIM MPU3HAKaM (110 YUCIy U
COCTaBy YYaCTBYIOUIMX B pPEaKIWU BEIIECTB, IO TEIJIOBOMY A(QeKTy, Io
M3MEHEHMIO CTeNeHEN OKMCICHUS XMMUYECKHUX 3JEMEHTOB, IO 00paTUMOCTH, IO
YUYaCTHIO KaTaJau3aTopa). DK30- U S3HAOTEPMUYECKHE PEAKIIMU, TEPMOXUMHUYECKUE
ypaBHeHus. [oHATHE O CKOPOCTH XMMHUYECKOU peaKkIuu

1.4

[TonsiTe 00 oOpaTUMBIX U HEOOPAaTUMBIX XMMHUYECKHX peakiusax. llonsarue o
TOMOTEHHBIX M Te€TepOTreHHbIX peakiusx. [IoHATHE O XMMHUYECKOM PaBHOBECHHU.
@dakTophl, BIMSIOMIME HA CKOPOCTh XUMHUYECKOH peaklUh U IOJIOKEHUE
XUMHUYECKOTO paBHOBECUS

1.5

OKHCIUTENEHO-BOCCTAHOBUTEIHHBIC peaxiuu, AIIEKTPOHHBIN OanmaHc
OKHUCIIUTEIHHO-BOCCTAHOBUTENbHON  peakuuu.  CocraBieHWe  ypaBHEHUH
OKHUCJIINTCIBbHO-BOCCTAHOBHUTCIBbHBIX peaKHI/Iﬁ C HUCITOJIB30BAHUECM MeToaa
AJIEKTPOHHOTO OajaHca

1.6

Teopust AAEKTPOTUTUUECKON JTUCCOUMAIMU. DJIEKTPOJUTHI U HEJIEKTPOJIHUTHI.
Katnonsl, annoHbl. MexaHu3M AMCCOLMAMM BEHIECTB C PA3IUYHBIMA BUIAMU
xuMudeckon cBs3u. CreneHp nuccormanui. CUIbHBIE U CJIa0bIe DJIEKTPOJIHTHI.
Peakiiun moHHOro oOMeHa. YCIIOBHS HPOTEKAHHS PEAaKIMi HMOHHOTO OOMEHa,
IIOJIHBIE M COKpAIll€HHbIE MOHHBIE YypaBHEHMs peakuuid. CBolicTBa KHCIOT,
OCHOBAaHMH M cCOJed B CBeTe TNPEACTABICHUH 00 DIEKTPOIUTHUECKOU
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBL. [IoHATHE O rMaponu3e conei




1.7

XUMHYECKUH OKCIICPUMEHT: O3HAKOMJICHHE C MOJCISIMU KPUCTAUTHYCCKUX
pemETOK HEOPraHWYECKHX BEIIECTB — METALIOB U HEMEeTaIoB (Tpadwura u
anMasa), CJIOXKHBIX BEHIECTB (XJIOpHUJa HATpHUsA); MCCICJOBAHUE 3aBUCUMOCTH
CKOPOCTH XHMHYECKOH pEaKIuu OT BO3JACHCTBUS pa3IMYHBIX (PAKTOPOB;
HCCIEAOBAaHUE  BJIEKTPONPOBOJHOCTH  PAacTBOPOB  BEHIECTB,  Mpolecca
JTMCCOLMAIIMA  KUCJIOT, 1Ieoued ©W  cojie (BO3MOXKHO  HMCIIOJIb30BaHHUE
BHJICOMAaTEPHAIOB); TPOBEJICHUE OIBITOB, WJUTIOCTPUPYIOMIUX  IMPU3HAKH
MPOTEKaHUs PEaklnii MOHHOTO oOMeHa (0Opa3oBaHHME OCajKa, BBIICICHHUE Tas3a,
o0pazoBaHHWE BOJIbI); OIBITOB, WUTIOCTPUPYIOIIUX TPUMEPHl OKHUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX peakluii (ropeHue, PEeaKIuu pPa3IoKCHHs, COCAUHEHUS);
pacro3HaBaHUE HEOPTaHMYECKUX BEIIECTB C IMOMOIIbI0 Kau€CTBEHHBIX PEAKIUN
Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a1a4

Hewmertannsl 1 ux coeIMHEHUS

2.1

OO6miass  xapaktepucTuka ramoreHoB. (OCOOEHHOCTH  CTpPOEHHUS  aTOMOB,
XapakTepHble creneHu okucienus. CTpoeHue u (u3nuecKue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XHWMHUYECKHE CBOWCTBA Ha NpUMEpEe  XJopa
(B3auMozielicTBUE C MeETaulaMH, HEMETaJUlaMH, IIejioyaMu). XJIOPOBOJOPOL.
ConsiHast KUCJIOTa, XUMHUYECKHE CBOWCTBA, MOJydyeHUE, nMpuMeHeHue. JleficTBue
XJOpa W XJIOPOBOAOPOJA HA OPraHU3M 4YeJOBeKa. BakHeWlune XJOopuabl U HX
HaxO0KJIEHUE B IIPUPOJIE

2.2

OOmast xapaktepuctuka 37neMeHTOB VIA-rpynmbel. OcoO€HHOCTH CTpPOEHHS
aTOMOB, XapakTepHble cTeneHu okucieHus. CTpoeHne U (pu3MUecKue CBOICTBa
MIPOCTHIX BEHIECTB — KUCIOPOAA U Cephl. AJUIOTPOIHBIE MOAUDUKAIIUN KHCIOPOIa
u cepbl. XUMHYeckue coicTBa cepbl. CepoBOIOpOA, CTpOeHUE, (pU3nveckue u
XUMHAYeCKHe cBoicTBAa. OKCUIBI Cephl KaK MPEICTAaBUTEIN KUCIOTHBIX OKCHIIOB.
CepHas kucnora, (¢U3MYECKHE W XHUMHUYECKHE CBOMCTBa (00mME Kak
Mpe/ICTaBUTeNsl Kilacca KHUCIOT M crenududeckue). XUMHUYECKHE PEeakKlUH,
JeKallie B OCHOBE MPOMBIIUICHHOTO Croco0a IMONIydYeHUs] CEePHOM KHCIOTHI.
[Tpumenenne. Coau cepHON KHUCIIOTHI, KaUeCTBEHHAsl peaklus Ha Cylb(aT-uoH.
Haxoxnenue cepsl U e€ coeIMHEHMH B Hpupoae. XUMHYECKOe 3arpsi3HEHHe
OKpY>KaloIiel cpeabl COSAMHEHUSIMH cepbl (KUCIOTHbBIE IOXAU, 3arps3HEHHE
BO3/lyXa 1 BOJOEMOB), CITIOCOOBI €r0 MPEIOTBPALICHUS




2.3

OOmast xapakTepucThka 3j1eMeHTOB VA-rpynnbsl. OcoOEHHOCTH CTPOCHHSA
aTOMOB, XapaKTEpHbIE CTENEHU OKHCICHHS. A30T, paclpoCTpaHEHHUE B MIPUPOJE,
¢busnyeckue U XxUMU4eckue cpoictBa. Kpyrosopor asora B mpupoje. AMMHUAK,
ero (u3M4eckue M XMMUYECKHE CBOICTBa, HojydeHue u npumeHenue. Conn
aMMOHMSI, UX (U3NYECKUE U XUMHUUYECKUE CBOMCTBa, NpuMeHeHne. KadecTBeHHas
peakius Ha WOHBI aMMOHHs. A30THas KUCIOTa, e€ IMoyyueHue, (pusmueckue u
XMMHAYECKHE CBOMCTBa (0OIIME KaK MpPEACTaBUTENS Kjacca KHCIOT H
cneunpuyeckue). Mcmonb3oBaHue HUTPATOB M COJICH aMMOHHS B KayecTBE
MUHEpPAIBHBIX yH0OpeHHuil. XHMMHUYECKOe 3arps3HeHHE OKpYKAIoIIeH Cpeabl
COCAMHEHUSMHM a30Ta (KUCIIOTHBIE JOXJAW, 3arps3HEHHE BO3/yXa, IIOYBBI U
BOJIOEMOB)

2.4

dochop, amnorponHbie Moaudukamuu (ocdopa, PuznyUeckrne W XUMHYECCKUE
croiictBa. Okcun dochopa(V) u  dochopHas kuciora, ¢(uU3HYECKUE U
XMMHAYECKHE CBOMCTBa, mosyueHue. Mcnonb3oBanue (ocdaroB B KadecTse
MUHEPAJIBHBIX YI00pEHU

2.5

OO6mass xapaxkrtepuctuka 371eMeHTOB [VA-rpynmbl. OcoOeHHOCTH CTpOeHus
aTOMOB,  XapaKTepHbIE CTENEHU OKHUCIEHUs.  YTIIepoJ,  aIOTPOIHbIE
Moau(UKaAIMKM, pacHpoCTpaHEHUE B Mpuponae, (GU3NYECKUE U XUMHYECKHE
cBoiicTBa. Ancopb6uus. Kpyrosopor yriepona B npupoje. OKcuabl yriepoja, ux
¢buznueckue W XHMHUYECKHE CBOWCTBA, JEHCTBHE Ha KHUBBIE OPTraHU3MBI,
MOJTyYeHHE W TpPUMEHEHHE. DKOJIIOTHYECKHE TPOOIEeMbl, CBSI3aHHBIE C OKCHIIOM
yriaepona(IV); rumore3a T700aJbHOTO TMOTEIUICHUS KJIMMaTa, MapHUKOBBIN
s dext. YronpHas KUCIoTa U €€ CoNu, NX (PU3MUYECKUE U XUMUYECKHUE CBONCTBA,
nojlydeHne W TpuMeHeHue. KadecTBeHHass peaknus Ha KapOOHAT-HOHBI
Hcnonb3oBaHre kapOOHATOB B OBITY, MEAMIIMHE, TPOMBIIIJICHHOCTH U CEIbCKOM
XO035IIMCTBE

2.6

HepBOHaan'IBHI)Ie MOHATHS 00 OpPTraHUYCCKUX BCIICCTBAX KAaK O COCAUHCHUAX
yriaepoaa (MeTaH, 9TaH, OTHJICH, AaUCTWJICH, OTaHOJI, TJIMOCPUH, YKCYCHas
KI/ICHOTa). Hx coctaB M XHUMHYECKOE CTPOCHHUC. [TousTHe 0 OHMOJOTHYECKH
BAKHBIX BCIICCTBAX: XUPAX, 6CJ'IK3X, YIIJICBOJAAaX — U UX POJIM B JKU3HH YCIIOBCKA.
MaTCpI/IaJ'IBHOC CANHCTBO OPraHUYCCKHUX U HCOPTraHUYICCKUX CO€IUHEHUI

2.7

Kpemuuii, ero ¢pusznueckue 1 XMMHUYECKHE CBOIMCTBA, MOJMyUYeHUE U IPUMEHEHHUE.
Coenunenus kpeMHuss B mpupoae. OOmue mpenctaBieHuss 00 OKcHIe
kpemauA(IV) u kpemHmeBo# kuciore. CUIMKATBI, UX HCIOJIL30BAHUE B OBITY,
MEAUIIMHE, MPOMBIIIJICHHOCTH. BakHelne cTpouTeldbHbIE  MaTepUalbl:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, jkene300eToH. IIpobimeMbr Ge3omacHOro
UCIOJIb30BAaHUS CTPOUTENIbHBIX MaTepUaIoB B MOBCEIHEBHOM KU3HU




2.8

XUMHUECKUH DKCIIEPUMEHT: HW3ydeHHE O0O0pa3loB HEOPraHMYECKHX BEIICCTB,
CBOWCTB COJISIHOM KHCIIOTBI, NMPOBEJCHUE KAaYeCTBEHHBIX PEAKIMHA Ha XJIOPHUJI-
WOHBI ¥ HaONIOJICHUEe TPU3HAKOB MX MPOTCKAHMS, OIBITHI, OTPAKAIOLIHEC
¢u3nveckne U XMMHUYECKHE CBOWCTBA T'aJIOTEHOB M UX COCJMHEHUH (BO3MOXKHO
WCTOJIb30BAaHUE BHCOMATEPHAIIOB); O3HAKOMIIEHHE C 0OpaslaMu XJOPHIIOB
(ramoreHuI0B); O3HAKOMJICHHME C oOOpa3naMu cepbl U €€ COCIUHECHHUSIMU
(BOBMOXXHO  HCIIOJI30BAaHHE  BHJCOMATEPHANIOB);  HAOJIOJEHHME  Ipolecca
oOyriIMBaHUs caxapa TIOJ| JCHCTBUEM KOHIICHTPUPOBAHHOW CEPHOM KHCIIOTHI;
W3YyYCHHE XMUMHYECKUX CBOWCTB pa30aBICHHOW CEPHOW KHCIOTHI, MPOBEICHHE
KayeCTBEHHOW peaknuu Ha cyiabdaT-uOH H  HaONIOJCHHE TpU3HaKa e¢
MPOTEKAHMS; O3HAKOMJICHUE ¢ (PU3MYECKHMHU CBOMCTBaMHU a3oTa, gocdopa U ux
COEMHEHMH (BO3MOXHO MCIOJIb30BaHUE BUAEOMATEPUAIIOB), 00pa3iaMH a30THBIX
1 pochopHBIX ymoOpeHuii; MoTyIeHHe, COONMpaHue, paclo3HaBaHUEe U U3YUYCHHE
CBOMCTB aMMHaKka; IMPOBCACHHUEC KAa4YCCTBCHHBIX peaKuHﬁ Ha HWOH aMMOHUA U
dochar-uoH © UyUYCHHWE TPU3HAKOB UX MPOTEKAHUS, B3aUMOJICHCTBUE
KOHIICHTPUPOBAHHOW a30THOW KHCJOTHI C MeAbI0 (BO3MOXKHO HCIIOJNBb30BaHHUE
BUJICOMATEPHAJIOB); HW3YYEHHE MOJEICH KPUCTAUIMYECKUX PEHIETOK aimasa,
rpaduTa, QyiepeHa; O03HAKOMIICHHE C MPOIECCOM aiCcOpOIMH PAacTBOPEHHBIX
BEIIECTB AKTUBHUPOBAHHBIM YITIEM W YCTPOWCTBOM MPOTHBOTrasa; IMOJIyYeHUE,
coOupaHue, pacrio3HaBaHUE U M3Y4YE€HUE CBOICTB YIJIEKUCIIOTO ra3a; npoBeJeHHe
Ka4Ye€CTBCHHBIX peaKHI/Iﬁ Ha Kap6OHaT- U CUJIMKAT-UOHBbI U U3YYCHHUC IPU3HAKOB
UX NPOTEKAaHMs; O3HAKOMIICHHE C MPOAYKIHMEW CHIMKATHOW MPOMBIIIIEHHOCTH;
PEIICHUEC JKCIICPUMCHTAJIBHBIX 3aJad IO TEMC «Baxuelinine HeMeTaIbl U UX
COCIMHEHUS»

MeTanisl 1 UX COSINHEHUS

3.1

OO0mas xapakKTepUCTUKAa XUMUYECKHX JJIEMEHTOB — METAJNIOB HA OCHOBAHUU HX
nojnoxxkenuss B llepuoamdeckoid cucreme XuMHueckux dnemeHToB  J[.U.
MenneneeBa u ctpoeHust atoMoB. CTpoeHue MeTauioB. Merayuinueckas CBA3b U
MEeTaJUIMuecKasi  KpUCTAJUIMYECKass  pemeéTka.  DJIEKTPOXUMUYECKUH  psif
HaIpsHKEHNH METaJUIOB

3.2

duznyeckue U XMMHUYECKHE CBOWCTBa MeTayuioB. OO0mMe crnocoObl MOTydYeHHs
MeTauioB. [ToHATHE O KOPPO3MM METAJJIOB, OCHOBHBIE CIIOCOOBI 3aIllUTHl UX OT
koppo3uu. CrutaBbl (CTalb, Yyr'yH, JTIOPATIOMUHUM, OpOH3a) U UX NMPUMEHEHUE B
OBITY M IPOMBIIIIEHHOCTH




3.3

[Ilemounple MeTauIBl: TMOJOXKeHHe B lleproguyeckodt cucTeMe XUMHUYECKHUX
anemenToB [[.M. MeHneneeBa; CTpoeHHE MX aTOMOB;, HaxOXXJIEHHUE B IMPHPOJIC.
dusnyeckrue ¥ XMMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCHIbl 1
THAPOKCHIBI HaTpusi HW Kaiaus. [IpuMeHeHHe IIENIOYHBIX METAIOB U HX
COETUHEHUN

3.4

Illenoyno3emMenpHbIE  METaZIBI MarHuii ©W  KaJdbLMi:  IIOJOXKEHHE B
[Tepuonuueckoit cucteMe xumuueckux snemeHToB .M. MenpaeneeBa; crpoeHue
HUX aTOMOB; HaxoxkjaeHue B mpupone. dusznueckne U XHUMHUYECKHE CBOMCTBA
MarHus u Kaiplus. BakHele coeTMHEHUS KaTbIKs (OKCHI, TUAPOKCHI, COJIN).
JXKécTtkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUS

3.5

AmomMuHui: nonoxenue B [lepuoauueckoi cucreme XuMu4eckux arneMmenTos .M.
Menneneesa, cTpocHHE aroma; HaxoxkaeHue B npupoae. Dusmyeckue u
XMMHYECKHE CBOWCTBA aTIOMUHHS. AMQOTEpPHBIE CBOMCTBA OKCHIA M THAPOKCHIA
AIIFOMUHUS

3.6

Kenezo: monoxkenue B Ilepuonuueckoit cucreme xumuuyeckux snnemeHtoB [I.U.
MenneneeBa; CTpOE€HHE aroma; HaxoxXAeHue B npupone. Pusmyeckue u
XUMHUYECKHE CBOMCTBa jxene3a. Okcuawl, ruapokcuabl u comu sxkenesa(ll) u
xene3a(Ill), ux cocras, CBOICTBA U MOTyUEHUE

3.7

XUMAYECKUi 9KCIEPHMEHT: O3HAKOMJIEHHE ¢ 00pa3llaMH METaUIOB U CIUIABOB,
uxX (u3NYecKMMM CBOWCTBAMM; H3Y4YE€HHE pE3yJIbTaTOB KOPPO3UU METAJIOB
(BO3MOXXHO HCIIOJIb30BaHUE BUAEOMATEPHUATIOB), 0OCOOEHHOCTEH B3auMOJCHCTBUS
OKCcHJa KaJlplUsl M  HATpUs C BOAOM  (BO3MOXHO  HCIIOJIb30BAaHHE
BUJIEOMATEPHAJIOB); MCCIIEJOBAaHHE CBOMCTB XECTKOW BOJBI; Mpollecca TOPEHHs
’KeJe3a B KHCIopoe (BO3MOXKHO HCITOIB30BAaHUE BUICOMATEPHANIOB); TIPU3HAKOB
IMPOTCKAHUSA Ka4CCTBCHHBIX peaKHHfI Ha HOHBbI (Mal"HI/ISI, Kajlbliusi, aJJIOMHUHUA,
uuHka, xenesa(ll) u xxenesa(Ill), menu(Il); HaOmoaeHNe U OonMUCaHKE MPOLIECCOB
OKpallMBaHUs IINIaMCHW HWOHAMM HaTpHA, Kalud HW KaJlbUHA (BOSMO)KHO
UCIOJb30BaHUE BHUIEOMATEPUANIOB); HCCIEOBaHUE aM(OTEpHBIX CBOICTB
THJIPOKCUA aJIOMHHUS W THJIPOKCHIA ILMHKA; peIleHUE 3KCIIePHUMEHTAIbHBIX
3a7a4 1o TeMe «BaxkHe1ne MeTauibl 1 UX COeTUHEHUS

XHMHS M OKpYXaromas cpeaa




4.1

HoBbie matepuanbsl m TexHosioruu. BemiectBa M Marepualibl B MTOBCEIHEBHOU
JKU3HU 4YeJIoBeKa. XUMHSI U 3JI0pOBbE. be3omacHoe HMCIoJIb30BaHUE BELIECTB U
XUMHYECKUX peakiuii B ObITy. [lepBas mMOMOINs MpPH XUMHUYECKHX OXKOTrax M
OTPABJIEHUAX

4.2

OCHOBBI PKOJIOTHYECKON IPAMOTHOCTH. XHUMHUYECKOE 3arps3HEHUE OKpYKaroliei
cpenbl TTJIK. Ponp XuMuM B pemIeHUH 3KOJIOTHYECKUX mpooOsiem. [IpupomHbie
UCTOYHUKU YTIIEBOAOPOJOB (Yrojb, MPUPOAHBIN ra3, HedTh), MPOIYKTHI HX
nepepaboTKU, UX POJIb B OBITY U MPOMBILUIEHHOCTH

4.3

XUMUYECKUH SKCIIEPUMEHT: H3ydyeHue 00pa3lioB MaTepHalioB (CTEKIIO, CIUIaBbI
METaJJIOB, MOJIMMEPHBIE MaTepUaIbl)




IPOBEPSIEMBIE HA OI'D 11O XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
nposep
s1eMOro
TpeboBa
HUA

IIpoBepsiemble TPeOOBaHMS K NPEAMETHBIM pe3yJjbTaTaM 0a30BOro
YPOBHSI OCBOE€HHUSI OCHOBHOI1 00pa30BaTe/IbHOM POrPaMMbl OCHOBHOT'O
o01ero oopazosanus Ha ocHoBe PI'OC

HpCI[CTaBJ'IeHI/IeZ
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O II03HABAEMOCTH  SBJIEHUM HOPUPOABI, IOHHMaHHE OOBEKTHBHOM
3HaYMMOCTH OCHOB XHMHYECKOH HayKd Kak o00JacTh COBPEMEHHOIO
€CTECTBO3HAHHUSA, KOMIIOHEHTa OOleld KyJabTyphl M IPaKTUYECKOU
JeSITETLHOCTH YeJIOBEKa B YCIOBHAX COBPEMEHHOTO OOIIECTBA; IOHUMAaHHE
MECTa XMMUU CPEIH IPYTUX €CTECTBEHHBIX HAYK

1.2

0 HAy4yHBIX METOJIaX MO3HAHHUS, B TOM 4YHCIIE SKCIEPUMEHTAIBHBIX H
TEOPETUYECKIX METO/aX HCCIEAOBAHUS BEIIECTB U U3YUYCHUS XUMHYECKHX
peaxiuii; yMeHre UCTIOIB30BaTh MOJIEIH JIJIsl OOBSICHEHHSI CTPOCHHUS aTOMOB
U MOJIEKYJI

1.3

0 cepax mnpodeccuoHaANIBHOW ACSATENIBHOCTH, CBSI3aHHBIX C XUMHEH U
COBPEMEHHBIMH  TEXHOJOTHSIMH, OCHOBaHHBIMH  Ha  JOCTHXKEHHUAX
XUMHUYECKON HayKH, 4TO MO3BOJUT OOYYArOIIMMCS PacCMaTpUBAaTh XMMHIO
Kak cdepy cBoeil Oyaymeil mpodeccHoHanbHONH AESITENFHOCTH U CAENaTh
OCO3HAHHBII BBIOOp XMMHH KakK MPOQUIBHOTO MpeaMeTa Mpu Mepexoie Ha
YPOBEHB CpeIHEro 00111eTr0 00pa3oBaHU

Brmanenne cucteMoil XMMMUYECKUX 3HAHUM M YMEHHE MPUMEHATh CHCTEMY
XUMHYECKHUX 3HAHWM, KOTOpasi BKIIFOYAET:




2.1

BO)KHEHIINE XMMUYECKUE MOHATUS: XUMUUYECKUN 3JIEMEHT, aTOM, MOJIEKYIa,
BEILIECTBO, IPOCTOE M CJI0XKHOE BEIECTBO, OJHOPOJHAs W HEOIHOPOAHAs
CMECh, OTHOCHUTEIIbHBIE AaTOMHasi M MOJIEKYJIApHas Macchl, KOJMYECTBO
BEILECTBA, MOJIb, MOJIIDHAs Macca, MOJLSIPHbI OOBEM, OKCHI, KHUCIOTA,
OCHOBaHME, COJIb (CpenHssl), XMMHUYECKas PEaKLMs, pPeakLUuu COEIUHEHHUS,
pEAKLMK pa3IoKEHUs, PEaKLUUU 3aMEIIEeHUsl, peakuuu OOMEHa, TEeIUIOBOU
ekt peakiyy, 3k30- U SHAOTEPMUUYECKHE PEAKIMU, PACTBOP, MAcCoBas
JI0JIs1 XUMUYECKOT'0 3JIEMEHTA B COEAMHEHUH, MAacCoBasi JOJSl U MPOLIEHTHAsI
KOHLIEHTpallusl BEIeCTBa B pacTBOpe, SAApO AaToMa, 3JIEKTPOHHBIM CIOM
aToMa, aTOMHasi OpOUTallb, PaANYC aTOMa, BAIGHTHOCTh, CTETIEHb OKUCIICHNUS,
XUMHUYECKasl CBSA3b, 3JIEKTPOOTPULATEIbHOCTb, MOJSAPHAs M HEMOJIIpHas
KOBAJICHTHAsl CBSI3b, HOHHAs CBSA3b, METAJUINYECKAs CBSI3b, KPUCTAJUINYECKAS
pewérka (aToMHas, UOHHAs, METaJUIMYECKasl, MOJIEKYJISIpHasi), NOH, KaTHOH,
AQHUOH, JJIEKTPOJIUT W HEAIEKTPOJIUT, AIIEKTPOIUTUYECKAs JUCCOLUALIMS,
peakIuy MOHHOTO OOMEHa, OKHCIUTEIbHO-BOCCTAHOBHTEIBHBIC PEAKIUH,
OKHCJIUTENIb U BOCCTAHOBUTEIb, OKUCICHHE U BOCCTAHOBIICHHE, 2JIEKTPOJIU3,
XMMHYECKOe paBHOBECHE, OOpaTHMble U HEOOpaTHUMbIE PEAKLUHU, CKOPOCTh
XUMHYECKOH peakuuu, karanuzarop, [1/1K, koppo3us MeTaiios, crijaBbl

2.2

OCHOBOITIOJIATAIOIINE  3aKOHBl ~XWMHHU: 3aKOH COXPAaHEHHsS  MAacChl,
nepuoanueckui 3akoH J[.M. MeHneneeBa, 3aKOH NOCTOSIHCTBA COCTaBa,
3aK0H ABOTa/IpoO

2.3

TCOpHUun XUMUU: ATOMHO-MOJICKYJIApHAA TCOpus, TCOpHUA
BHGKTPOHHTHQGCKOﬁ AUCComranmmn

Biianenne ocHOBaMH XMMUYECKOW IPaMOTHOCTH, BKITFOYAIOILIEH

3.1

YMEHHE MPaBUWJIBHO UCIOJIh30BaTh M3yUEHHBIC BEIIECTBA U MaTepHalbl (B
TOM YHCIIE MHUHEpalbHbIE yIOOpEHHS, METAIIbl M CIUIaBBI, MPOIYKTHI
nepepaboTKU MPUPOJTHBIX UCTOYHUKOB YIIIEBOAOPOAOB (YTJIsA, MPUPOTHOTO
rasza, He)TH) B OBITY, CETLCKOM XO3SIMICTBE, Ha MPOU3BOJICTBE U MOHUMAHUE
3HAYEHUS JKUPOB, OEJIKOB, YIJIEBOJOB JJi OpraHM3Ma 4YeJlOBeKa; yMEHUeE
MIPOTHO3UPOBATH BIIMSIHUE BEUIECTB M XUMUYECKUX MPOIIECCOB HA OPTaHU3M
YeJI0BEKa U OKPYKAIOIIYIO IPUPOJHYIO CPETY

3.2

YMEHHE UHTETPUPOBATh XUMUYECKHE 3HAHUS CO 3HAHUSIMU JPYTUX YICOHBIX
MIPEAMETOB




HaJIMYME OMbITa pabOThl C Pa3IMYHBIMH HMCTOYHHKAMH HH(OpMAIMU IO

3.3 XUMMM ~ (HayyHas M  HAy4YHO-IIONYJISIpHAs  JMTepaTypa, CJIOBapH,
CIIPaBOYHHUKHU, HHTEPHET-PECYPCHI)
YMEHHE OOBEKTHBHO OICHUBAaTH HWHQPOPMAIMIO O BEIIeCTBaX, HX
3.4 MPEBPAICHHUSIX U MPAKTUYCCKOM MPUMEHEHUU U YMEHHE UCIOIB30BaTh €&
JUIS petleHus: yueOHO-TT03HABATENbHbIX 3a71a4
Bnagenue ocHoBamMHM TOHSTUMHOTO ammapara U CHUMBOJHYECKOIO SI3bIKa
4 XUMHUH UL COCTaBieHUs (POPMYT HEOPraHMYECKUX BEIECTB, YpaBHEHUM
XUMUYECKUX PEaKluii; ocHoBaMU xuMuueckord HomeHKIaTypbl (IUPAC u
TPUBHUAIILHOM)
YMeHnue oObsICHATH CBSA3b MOJIOKEHUS dJIeMeHTa B [leproanueckoii cucreme
C UHCJIOBBIMH XapaKTCPUCTUKAMHU CTPOCHHSI AaTOMOB  XHUMHYECKHX
5 2JIEeMEHTOB (COCTaB H  3apsA]  sjpa, oO0IIee YHCIO 3JIEKTPOHOB),
pacmpeieieHueM JJIEKTPOHOB IO SHEPreTHYEeCKHM YPOBHSIM aTOMOB
MEPBBIX TPEX MEPUOJIOB, KANUs U KaTbLIUS
[IpencraBieHre O MEPUOIUYECKON 3aBUCHMOCTH CBOWCTB XHMHUYECKHUX
AIIEMEHTOB (paguyc aToMa, SJIEKTPOOTPUIIATENBHOCTh), TPOCTBIX U
6 CJIOHBIX BEILIECTB OT MOJIOKEHHUS 1eMeHTOB B [lepuoanueckoii cucreme (B
MaJbIX TMEepUoJax M TJIaBHBIX MOATPYMNax) U JIIEKTPOHHOTO CTPOEHUS
aToma
7 YMenue kinaccupuuupoBarh:
7.1 XUMHUYECKUE 3TIEMEHTHI
7.2 HEOpraHUYEeCKHe BellecTBa
7.3 XUMHYECKHE PeaKIuu
8 YMeHue onpenensiTh:
8.1 BaJICHTHOCTH M CTEIICHb OKHCIICHUS XUMHYECKUX JICMEHTOB, 3apsii HOHA
8.2 BUJI XUMUYECKOU CBSI3U M TUT KPUCTAJUTMUECKON CTPYKTYPBHI B COSTUHEHHSX
8.3 XapakTep Cpeapl B BOAHBIX PACTBOpPaX BEIMIECTB (KUCIOT, OCHOBAHHIA)
8.4 OKUCIUTENh U BOCCTAHOBUTEIIb
9 YMeHne xapakTepru3oBaTh (pU3MUECKHUE U XUMUYECKHE CBONCTBA!




NPOCTHIX BEUIECTB (KHUCIOPOA, O30H, BOJOPOA, rpaduT, aiMas, KpPEMHHUH,

9.1 azot, docdop, cepa, XJIOp, HATPHUM, KaIHiA, MAaTHUH, KalIbIHi, aTFOMUHUH,
JKeJe30)
CJIOXHBIX BEIIECTB, B TOM YHCJIE€ MX BOJHBIX PAcTBOPOB (BOAa, aMMHAK,
XJIOPOBOAOPOJ, CEPOBOJIOPOA, OKCHUIBI M TUIPOKCHIB MeTauioB I[-IIA
9.2 rpyn, amromunus, meau (II), nuaka, sxenesa (11 u I1I), okcuabr yraepona (11
' u IV), xpemuus (IV), azora u dochopa (Il u V), ceper (IV u VI),
CepHHCTasi, CepHas, a30TUCTas, a3oTHas, ¢GocdopHas, yrojapHas,
KpEMHUEBAsi KUCIIOTa U KX COJIH)
MIPOTHO3MPOBATh M XapaKTEPHU30BaTh CBOMCTBA BEIISCTB B 3aBHCHMOCTH OT
9.3 UX COCTaBa W CTPOCHHMS, MPUMEHEHHE BEIIECTB B 3aBHCHUMOCTH OT HX
' CBOICTB, BO3MOXKHOCTb MPOTEKAHMSI XUMHUYECKHX [pEBpALICHUI B
Pa3IMYHBIX YCIOBHIX
10 YMeHHe cOCTaBIATh MOJIEKYJISIPHbIE U MOHHBIE YpaBHEHUS peaklUii, B TOM
quche:
10.1 peaxkuuii HFOHHOro 0OMeHa
10.2 OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIU
10.3 WUTIOCTPUPYIONINX XHUMHYECKHE CBOWCTBA M3YYCHHBIX KJIACCOB (TPYyII)
' HEOPraHWYECKHUX BEIIECTB
10.4 MOJATBEPKIAIOIINX TeHETUYECKYIO B3aUMOCBSI3b MEX1Y HUMH
11 YMeHue BBIYUCISTE (MIPOBOUTH PACUETHI):
111 OTHOCHUTENIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEI[ECTB, MACCOBYIO
' JIOJIF0 XMMHYECKOTO 2JIEMEHTa B COSIMHEHUN
11.2 MAaCCOBYIO JIOJIIO BEIIIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 M0 YpaBHEHHUSAM XHMHUYECKUX PEAKIMi W HAXOJIUTh KOJHYECTBO BEIIECTBA,
' 00BEM M MacCy peareHTOB WIIH MTPOYKTOB PEAKITUU
12 Bnanenue (3HaHME OCHOB):




121

OCHOBHBIMM METOJIaMH HAy4HOTO IO3HaHUA (HAONIOACHHE, H3MEpPEHUE,
HKCIIEPUMEHT, MOJEIMPOBAHUE) IMPH H3YYCHHUH BEIIECTB M XUMHUYECKHX
ABIICHUH; yMeHHEe c(OopMyIHpoBaTh MPOOJIEMY M MPEAJIONKUTh MyTH €&
perieHus

12.2

0e30macHoOi paboThl ¢ XUMHUYECKHMMH BEIIECTBAMHU, XUMUYECKOH TIOCYI0U U
1abopaTOpHBIM 000PYTI0BAHUEM

12.3

npaBuiIaMu 0€30IIaCHOTO OOpallleHHs] ¢ BEIECTBAMM, HMCIIOJIb3YEMbIMH B
IIOBCEJHEBHOM JKM3HU, IpaBWJIaMM IIOBEJEHUS B LEIIX COepeKeHUs
3I0pOBbSI M OKPY)KAKOUIEH MNPHUPOJHOM Cpelbl; IMOHMMaHUE Bpena
(omacHOCTH) BO3AEMCTBHS HA JKUBBIE OPTaHU3MbI ONPECIEHHBIX BELECTB,
CIIOCOOOB YMEHbILIEHUS U IPEJOTBPAIICHUS UX BPEIHOTO BO3/IEHCTBUS

13

Hamune MPAKTUYCCKHUX HABBIKOB IINIAHUPOBAHUA MW OCYHICCTBJICHUA
CICAYIOUX XUMHUYCCKUX SKCIICPUMCHTOB:

131

U3Y4YEHHE U ONHMCAHME (PU3UUYECKUX CBOMCTB BEIIECTB; O3HAKOMJICHHE C
(GU3NYECKUMU ¥ XHMHUYECKUMH SIBICHUSMM; OIBITHI, WIUIIOCTPUPYIOLIHNE
MPU3HAKU IPOTEKAHUS XUMUYECKUX peaKuil

13.2

U3y4eHHe CIIOCOO0B pasJieeH s cMecel

13.3

MOJIy4E€HUE KUCIOPOJa U HM3Y4YEHHE €ro CBOMCTB; MOIYYEHHME BOAOPOJA U
MU3Y4YEHHE €r0 CBOMCTB; IIOJIy4CHHE YIJVIEKHCIOIO ra3a M HU3y4EHHE €ro
CBOMCTB; ITOJy4YE€HUE aMMHAKa U U3y4ECHHE €0 CBOMCTB

13.4

IIPUTOTOBJIEHUE  PACTBOPOB  C  ONPENEIEHHOM  MacCcoBOM  JOJIed
PacTBOPEHHOTO BEIIECTBA

135

NpUMEHEHHE WHIMKATOpOB (JIakMyca, METWJIOpaHxka M (eHondraienHa)
JUISL OTIpEJIEJIEHUs XapaKTepa Cpeibl B pAaCTBOPAX KUCIIOT U IeI0Yeit

13.6

UCCTIEIOBaHNE W OIUCAHUE CBOWCTB HEOPraHMYECKUX BEIIECTB Pa3IUYHBIX
KJIACCOB; M3YYEHHE B3aHUMOJEHCTBUS KHUCIOT C MeTajlaMd, OKCHUIAaMHU
METAIOB, pPAaCTBOPUMBIMH M HEPACTBOPUMBIMUA OCHOBAHUSIMU, COJISIMU;
MOJIy4eHHE HEPACTBOPUMBIX OCHOBAaHWH; BBITECHEHHUE OJHOTO MeTayia
IPYTUM W3 pacTBOpa COJH; HCCIeloBaHWEe aM(OTEPHBIX CBOWCTB
THJIPOKCUIOB QTFOMUHUS U ITTHKA




PEIICHUC OKCICPHUMCECHTAIBHBIX 3adad II0 TEMaM: «OCHOBHBIE KJIACCHI
HEOPTaHNYCCKUX COCHHH@HHﬁ)); ((BJIGKT];)OHI/ITI/I‘ICCKEIH JUCCOoHan s,

13.7
«Baxxnelilue HeMETaJIbl U UX COeIMHEHUs»; «BakHeliue MeTasuibl U UX
COCIMHEHUS
XUMUYECKHE D3KCIIEPHUMEHTHI, WJUTIOCTPUPYIOIINE TMPU3HAKK IPOTEKAHHS
peakiuii HOHHOTO OOMEHA; KaueCTBEHHBIE PEaKIMU Ha MPHUCYTCTBYIOIIUE B
13.8 BOJHBIX PacTBOpPAX HMOHBI: XJOPHUI-, OpoMua-, Hoaua-, cyibdar-, pocdar-,
' KapOoHAT-, CHJIMKAT-aHUOHBI, TUIAPOKCHUI-HUOHBI, KaTHOHBI aMMOHUS,
MarHus, KajibIlUs, aTlOMUHM, kene3a (2+) um xemeza (3+), meam (2+),
[UHKA
14 YMmeHue:
NpPEICTAaBIATh  pPE3yJNbTaThl  JKCIEpUMEHTa B (OpMEe  BBIBOJOB,
141 JI0Ka3aTeiabCcTB, TpaQuKoB W TAaONMMII W BBIABIATH OMIIMPUYECKUE
3aKOHOMEPHOCTH
YCTAQHABJIMBATh CBSI3M MEXIy peallbHO HAOII0JaeMBIMH XUMHYECKUMHU
14.2 SIBIICHUSIMA W TIPOLIECCAMH, IMPOWCXOMSIIUMUA B MakKpOo- H MHKPOMHPE,

O00BSACHATH IPUYUHBI MHOTOOOPAa3Hsl BEILIECTB




IHNEPEYEHD 2JIEMEHTOB COIAEP KAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

Kon
1 [lepBoHavya/IbHBIE XUMUYECKHE ITOHATHUSA
11 Uucteie BemecTBa U cMecu. CrocoObl pa3iesieHus: CMecei
19 ATOoMBI U MOJEKyJbl. XHMHUYeCKHE d3iaeMeHThl. CHMBOIBI XHMHUYECKHX
' 2711eMeHTOB. [IpocThIe U Cl10’KHBIE BEILIECTBA.
13 Xumunyeckas ¢opmyna. BareHTHOCTh aTOMOB XUMHUYECKUX 3JeMEHTOB. CTeneHb
' OKHUCJIEHHS
3aKkOoH TIOCTOSHCTBAa cocTaBa BewlecTB. OTHOcUTENbHAs aToOMHas —Macca.
1.4 OTtHocuTenbHAsE MOJIEKYJIsIpHas Macca. MaccoBast 40l XMMHUYECKOI0 3JIEMEHTA B
COEIMHEHUH
15 KomuuectBo BemectBa. Monb. MonspHas macca. MoJsspHbIii 00bEM Tra3oB.
' B3anMocBsA3p KOIM4eCTBa, MACChl M YUCJIA CTPYKTYPHBIX €IMHHUIL BEIIECTBA
16 @u3nuecKue M XUMHUYECKHE SBICHUA. XUMHUYECKas peakius U €€ IPU3HAKU.
' 3aKOH COXpAaHEHHS MACChl BEIIECTB. XMMHUECKHE YPaBHEHUS
9 IIepnonnueckuit 3akoH u Ilepnoanueckas cucremMa XMMUYECKHUX 3i1eMeHTOB J[.1.
MenpeneeBa. CTpoeHHE aTOMOB
[Iepuonnueckuii 3akoH. Ilepuoanyeckas cucrema XxuMudeckux sneMeHtoB [[.U.
2.1 Menpeneesa. [lepuoasl u rpynnel. @U3NYECKHl CMBICI MOPSAIKOBOIO HOMEpA,
HOMEPOB MEPUOJA U TPYMIIbI AJIEMEHTA
Crpoenne aromoB. CoctaB aToMHbIX saep. M3orombl. Dnekrtponsl. CtpoeHue
2.2 JNEKTPOHHBIX  00OJOYeK aTOMOB TMepBbIX 20 XUMHUYECKUX OJIEMEHTOB
[Tepuonuueckoit cucremsl .. Menaeneena
3aKOHOMEPHOCTH B U3MEHEHUHM CBOMCTB XMMHMUYECKHX JJIEMEHTOB IEPBBIX TPEX
53 MEepUOMIOB, Kaius, KaublMs (paadyca aToOMOB, 3JIEKTPOOTPHUIATENIbHOCTH,
' METATUYECKUX M HEMETAJUTMYECKUX CBOMCTB) M UX COSIMHEHHUM B COOTBETCTBUU
C IOJIOKEHUEM DJIEMEHTOB B [leproandeckoil cucTeMe U CTPOCHUEM UX aTOMOB
3 CrtpoeHue BemiecTBa




Xumuueckass CBsi3b. KoBaneHTHas (TIONSpHAsE W HEMOJSpHAas)  CBS3b.

3.1 DNEeKTpOOTPULIATEIbHOCTh ~ XMMHUYECKHX  DJIEMEHTOB. HNonnas CBA3b.
Meramnueckas CBs3b
Tunbel KpUCTALIMYECKUX PpeIIETOK (aTOMHas, WOHHAs, METaJUIM4ecKas),
3.2 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTAUIMYECKOW PEIIETKH U BHUIA
XUMHUYECKOH CBSA3U
4 Baxneiiline mnpeacTtaBUTENM HEOPraHMYECKMX BemecTB. Hemeramibl u  ux
coeAuHEeHHs. MeTasuibl U X COCIMHEHUS
Knaccudpukanus u HOMEHKIATypa HEOPTaHWYECKUX COCAMHCHHN: OKCHJIOB
(coneoOpasyrolue: OCHOBHBIE, KUCIOTHBIE, aM(OTEPHBIE) U HECOIE0Opa3yIOIIHE;
4.1 OCHOBaHHI (ménoun u HEpPacCTBOPUMBIC OCHOBaHMS); KHCJIOT
(xucnopoacoaepkamme 1 6eCKUCIOPOAHbIE, OJHOOCHOBHBIE I MHOTOOCHOBHBIC);
coJiel (CpeTHUX 1 KHUCIIBIX )
49 ®U3NYECKUE U XUMHYECKNE CBOKMCTBA MPOCTHIX BEIIECTB-HEMETAJIOB: BOJIOPO/IA,
' XJIOpa, KACIOPOJIa, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHHUS
®u3znueckue U XUMHUYECKHME CBOWCTBA MPOCTHIX BEIIECTB-METAUIOB: JIUTHUS,
4.3 HaTpusl, Kajlus, MarHusl U KaJIbLIMsl, AIFOMUHUS, JKelle3a. DINeKTPOXUMUUYECKUM psJl
HaNpsHKEHUHA METAJIOB
44 OuU3NYECKME W XMMHYECKHE CBOMCTBA BOJOPOJHBIX COCIWHEHUN HEMETAJIOB:
' XJIOpPOBOJIOPO/IA, CEPOBOAOPOA, aMMHUAKA
du3nyeckue W XUMHUYECKHE CBOMCTBA OKCHAOB HemeTauioB: cepel (IV, VI),
4.5 azota(ll, IV, V), dochopa(lll, V), yrnepoma(ll, IV), kpemuus(I1V). [loxyuenue
OKCHJIOB HEMETAJIJIOB
46 Xumnueckue cBoiicTBa OkcuaoB: MeTawmoB [A-IIIA rpymm, muaka, memu(Il) u
' xenesza(ll, III). [Tonydenre okCUIOB METAIIOB
XWMHYECKHE CBOWCTBA OCHOBAaHWUW M aM(OTEPHBIX THIPOKCHUIOB (Ha MpUMEpe
4.7 THIPOKCUIOB  aJIOMUHMS, JKeie3a, [uHKa). [lodydeHwe ocHOBaHMM u
aM(}OTEPHBIX THAPOKCUIOB
OOme XMMHUYECKHE CBOWMCTBA KHUCIOT: XJIOPOBOJOPOJIHOM, CEpOBOAOPOAHOM,
48 CEpHUCTOM, CepHOM, a30THOH, ¢ochopHOH, KpeMHHEBOH, yroimbHOW. OcobObie
' XMMHYECKHE CBOMCTBA KOHLIECHTPUPOBAHHOM CEPHOM U a30THOM KHCIOT.
[Tonyyenue kucnot
4.9 OO0mre XuMHUYECKHE CBOMCTBA cpeHuX coneid. [Tomyuenue comeit




4.1

[Tonyyenue, coOupaHue, pacro3HaBaHHUE BOAOPOJA, KHUCIOpPOJa, aMMHaKa,

0 YIIICKUCIIOTO Ta3a B T1aboparopun
4.1 [Tonyyenne ammmaka, CepHOW M a30THOW KHUCIOT B MPOMBINUIEHHOCTH. OOmme
1 CIOCOOBI OTYYEHHUSI METAJIIOB
4.1 o
5 I'eneTrueckas cBsI3b MEXAY KJIaCCAaMU HEOPraHMUYECKUX COEMHEHUN
5 XUMHUYECKUE PeaKIIUU
Knaccuukanus XMMUUYECKUX peakUil MO pa3iu4YHbIM IPU3HAKAM: 110 YHCIYy U
5.1 COCTaBy YYaCTBYIOUIMX B pPEaKIWU BEIIECTB, IO TEIJIOBOMY A(QeKTy, Io
M3MEHEHHUIO CTENEHE OKUCICHUS! XUMUYECKUX JIEMEHTOB
59 TennoBoit 3¢ ekt xuMuueckoil peakuu, TEPMOXUMHUUECKUE YPABHEHUS. DK30- U
' SHIOTEPMHUYECKHE peakuU. TepMOXUMUYecKue ypaBHEHUs
OKHCINTENEHOBOCCTAHOBUTENbHBIE peakuU. OKHUCIUTENN U BOCCTaHOBUTEIIH.
5.3 [Ipouieccel  OKMCIEHMSS M BOCCTAHOBJEHHMS.  OJEKTPOHHBIM  OanaHc
OKHUCJIUTEIbHOBOCCTAHOBUTEIBHON PEAKIINU
54 Teopus anekrponuTuyeckol auccounannu. KaTnoHsl, aHMOHBI. DJIEKTPOIUTHI U
' HERNEKTPOINThl. CHIIbHBIE U c1a0ble 31eKTPOINThl. CTeneHb JUCCOLUAIIH
55 Peakiiun moHHOro oOMeHa. YCIIOBHMsI NMPOTEKaHUs peakluid HMOHHOro OoOMeHa,
' MIOJIHbIE U COKPAILLEHHbIE HOHHBIE YPABHEHUSI peaKuil
6 XUMUS U OKpy’Karolas cpeja
BemectBa u Marepuanbl B IIOBCEAHEBHOM JKM3HM uelloOBeKa. beszomacHoe
6.1 HCIOJIb30BaHUE BEIIECTB U XMMUYECKHX peakuuii B 1abopatopuu u ObITy. [lepBas
MTOMOMIb MPU XUMUYECKUX 0XKOTraX U OTPaBJICHUIX
XUMHUYECKOe 3arps3HeHNE OKpYKarollel cpeibl (KUCIOTHBIE T0KIH, 3arps3HeHUe
MOYBBI, BO3JyXa M BOJOEMOB), crocoObl ero mnpenorspaiieHus IIpeaenbHas
6.2 nonyctumass koHueHtpauus BemectB (IIJIK). Pomp xuMum B pemenun

9KOJIOTMUECKUX TpobsieM. VYcuiieHue NapHUKOBOTO J¢deKkra, paspylieHue
030HOBOTO CIIOS




[Ipumenenue cepsl, a3ora, (ocdopa, yraepoaa, KpeMHHs U UX COCIUHEHHUI B
ObITYy, MEIUIMHE, MPOMBIIUICHHOCTH W CeJIbCKOM Xo3siictBe. I[lpumenenue

6.3 METa/UIOB W CIUTABOB (CTajdb, YYT'yH, OIOPATIOMUHUN, OpoH3a) B OBITY U
MIPOMBIIIJICHHOCTH UX coeluHeHui. [IoHsATHE O KOppO3UH METaJIOB, OCHOBHbBIE
CHOCOOBI 3aIIUTHI X OT KOPPO3UHU

6.4 [IpupoHble HMCTOYHUKM YIIIEBOJOPOJIOB (Yroyib, HPUPOAHBIA Tra3, HePTb),

' MPOAYKTHI UX NIepepaboTKu (OEH3MH), X POJIb B OBITY M IPOMBIIICHHOCTH
[lepBoHavanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COEIMHEHHUSIX
6.5 yriepoja (MeTaH, 3TaH, STUJICH, alleTUJIeH, 3TaHOJ, TJIMLEPUH, YKCYCHAs KHUCIIOTA).
' [TonsiTrie 0 OMOJOrMYEeCKH BAaKHBIX BEILECTBAX: KUpaX, OeNkax, yrieBolax — U UxX
POJH B KU3HH YEJIOBEKa
7 Pacuérsr:

7.1 o GpopmyaamM XUMUYECKUX COeTMHEHUN

7.2 Macchl (MaccoBOM) T0JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 10 XUMUYECKUM YPABHEHUSIM
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