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HOACHUTEJIbBHAA 3AIIMCKA

[IporpamMa 10 XMMHUM Ha YypPOBHE OCHOBHOTO OOIIEro oOpa3zoBaHUs
COCTaBJieHa HAa OCHOBE TpEeOOBaHMH K pe3yJbTaraM OCBOEHHUS OCHOBHOM
00pazoBaTebHON MPOTPAMMBbl OCHOBHOT'O 0011IEro 00pa3oBaHus, MPEICTaBICHHBIX
B ®I'OC OOO, a Ttakke Ha OCHOBe (enepaabHONl paboueld MPOTrpaMMbl
BOCIHTAHUS U C YUYETOM KOHUEHIMH MTPEnogaBaHus ydeOHOTO MpeameTa « XUMHUS»
B 00pa3oBaTeNbHBIX OpraHnn3aiusax Poccuiickoi Deneparu.

[Iporpamma mo xumMuu Ja€T MPEACTaBICHUWE O IENsAX, OOIIel cTpareruu
oOydeHHsl, BOCIHUTAaHUS W Pa3BUTUI OOYYaIONIMXCS CpPEACTBAMHU Y4eOHOTO
npenaMera,  yCTaHaBiMBaeT  OO0s3aTeNbHOE  MPEAMETHOE  COJEpIKaHue,
NpEeIyCMaTpUBAET PACTpEEICHUE €ro Mo KiaccaM M CTPYKTYPUPOBAHHUE IO
pazienaM W TeMaM MPOrpaMMbl MO XUMHH, OTPENEsieT KOJMYECTBEHHbIE U
KayeCTBEHHbIE XapaKTEPUCTUKHU COJIepKaHus, PEKOMEHAYEMYIO
MOCJIEIOBATEIbHOCTh ~M3YYEHHS] XUMHH C Y4ETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX ~ CBSI3€H, JIOTUKM Y4eOHOTO TpoIlecca, BO3PACTHBIX
0COOEHHOCTE OOydJarommxcsi, OMNpeAeNsieT BO3MOXXHOCTH MpeaMeTa IS
peanm3anuu TpeOOBaHUM K pe3yibTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTeIbHOU
IporpaMMbI Ha YPOBHE OCHOBHOTO 00IIIero 00pa3oBaHus, a TAakKe TPEOOBaHUN K
pe3yibTataM 00y4YeHUs] XUMHUH Ha YPOBHE 1eNIel U3yUeHus MpeaMeTa U OCHOBHBIX
BUJIOB Y4eOHO-TIO3HABATEIHLHON ACATENLHOCTA OOYYaIOIIErocsi Mo OCBOEHUIO
y4e0HOTO COIepIKaHUSI.

3HaHWEe XUMUHU CIY)KHUT OCHOBOM 1Jis1 (POPMHUPOBAHHUS MHUPOBO33PEHUS
00ydJaromierocs, ero MpeacTaBICHU O MaTepUATbHOM €IMHCTBE MHUPA, BAKHYIO
poabp urparT GopMHUpYEMbIe XMMHUEH MPEACTABICHUS O B3aUMOIIPEBPAICHUIX
HEPTUH U 00 SBOJIIOIUHM BEIIECTB B MPUPOJE, O MyTAX PEHICHUsS TI00albHbIX
npo0JIeM yCTOMYMBOTO pa3BUTHSl YEIOBEUECTBA — CHIPHEBOM, IHEPIETUUECKOM,
MUILEBOM U 3KOJOTUYECKOM 0€30MaCHOCTH, TPOOIIEM 3IpaBOOXPAHEHUSI.

N3yyeHnue xumuu:

CIIOCOOCTBYET  pealu3allid  BO3MOXKHOCTEM 1l  caMOpa3BUTUA U
dbopmMupoBaHUs KyJIbTypbl JUMYHOCTH, €€ 0011l 1 (PYHKIIMOHATHHOU TPaMOTHOCTH,

BHOCHT BKJIaJ B ()OPMHUPOBAHUE MBINIUICHUSI ¥ TBOPUYECKHUX CIIOCOOHOCTEH
oOy4Jarolmxcsi, HABBIKOB HX CaMOCTOSITETbHOM y4yeOHOU JesTeIbHOCTH,
AKCIIEPUMEHTAILHBIX M MCCJIEAOBATEIbCKUX YMEHUH, HEO0OXOJIMMBIX KaK B
MOBCEIHEBHOM )KU3HU, TaK U B MPOHECCUOHATILHOM JeSITETbHOCTH;

3HAKOMUT CO CHEeUU(UKON HAYIHOTO MBINUICHUS, 3aKJIaJbIBaeT OCHOBBI
LEJIOCTHOTO B35 HA €AMHCTBO IPUPOIbI U UENIOBEKA, SIBJISIETCS] OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO--HAYYHOU I'PAMOTHOCTH 00 y4aIOIIUXCS;



CIOCOOCTBYET (POPMHUPOBAHHIO IIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO -
-Hay4YHBIM 3HAHUSM, K PUPOJIE, K YE€TIOBEKY, BHOCUT CBOM BKJIAJ] B 9KOJIOTHIECKOE
oOpa3zoBaHue 00yJaroIHXCSI.

JlanHple HampaBjieHUs B OOYYEHHMHM XMMHUW OOECTIEYMBAIOTCS CHEU(PUKO
coZiepkaHus  ydeOHOTO TMpeaMeTa, KOTOPBIM  SBISIETCS  TEIaroTHYeCcKu
aIalTUPOBAHHBIM OTpaKEHUEM 0a30BOM HAYKU XUMHH HA OTIPEACIEHHOM dTane e
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHMUs OPUCHTHUPOBAH Ha
OCBOCHHE OOYYaIOIMMUCS CHUCTEMbI MEPBOHAYAILHBIX MOHATHA XWUMHH, OCHOB
HEOPTaHWYECKOW XUMHUU W HEKOTOPHIX OTIACIbHBIX 3HAUYMMBIX IMOHATHA
OPraHNYeCKO XUMHH.

CtpykTypa coaep>kaHus MpOorpaMMBbI 10 XHUMHH C(HOpMUPOBaHA HA OCHOBE
CHUCTEMHOTO Moaxona K e€ m3ydeHuto. CojaepkaHue CKIAABIBACTCS U3 CUCTEMBI
MOHSATHA 0 XUMHUYECKOM DJIEMEHTE M BEILICCTBE U CUCTEMbI HOHSATHH O XUMUYSCKOU
peakiiun. OO0e OSTH CHUCTEMBI CTPYKTYPHO OpPTaHWU30BaHBl 10 TMPHUHIIUAITY
MOCJICIOBATEILHOTO PAa3BUTHS 3HAHUI HA OCHOBE TEOPETUISCKUX TPE/ICTABICHHMA
Pa3HOTO YPOBHS:

— aTOMHO--MOJICKYJIIPHOTO YUCHHS KaK OCHOBBI BCETO €CTECTBO3HAHMS,

— [lepuonnueckoro 3akona /1. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XHUMUH;

— Y4eHHS O CTPOCHHUH aTOMa U XUMUYECKOM CBSI3H;

— TpEnCTaBIEHUH 00 JJIEKTPOJIUTHIECKOW JHUCCOIMAIMKA BEIIECTB B
pacTBopax.

Teoperndyeckne 3HAHUA pPacCMATPUBAIOTCS HA OCHOBE AMITUPUYECKU
MOJTy4€HHBIX M OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS ITOCJICAOBATEIHLHO OT OJTHOT O
YPOBHS K JAPYromy, BBITIONHAS (GYHKIHH OOBSCHEHHUS M TPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHSI M BO3MOYKHOCTEH MPAKTUIECKOTO MPUMEHEHUS U MOTYICHHSI
M3Y4aeMbIX BEIICCTB.

OcBoeHHE TMpoOrpaMMbl TI0O XHMHH CIOCOOCTBYeT (HOPMHUPOBAHUIO
MIPEICTABJICHUS O XUMHYECKON COCTABIISIONICH HAYIHOW KapTUHBI MUpPa B JIOTHKE
e€ CHCTEMHOW TPHPOJIbI, IIEHHOCTHOTO OTHOIICHHS K HAYYHOMY 3HAHUIO H
METOJIaM TIO3HaHWs B Hayke. V3ydeHHe XUMHUHM MPOUCXOJHUT C IMPHUBJICUCHUEM
3HAHUA W3 paHee M3YUYCHHBIX Yy4eOHBIX NpeaMeToB: «OKpYKaIOUWid MHUPY,
«buonorus. 5-7 knacce» u «Pu3nKa. 7 KIacc.

[lpy wW3ydeHWH XUMHUU TPOUCXOIUT (POPMHUPOBAHWE 3HAHUK OCHOB
XAMHYECKON HAyKH KaK 00J1aCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUISCKOM
JESTCIILHOCTH YeJIOBeKa M KaK OJHOTO W3 KOMIIOHEHTOB MHPOBOW KYJbTYpPHI.
3amaya y9eOHOro MmpeaMeTa COCTOUT B (OPMHUPOBAHUH CHCTEMBI XUMHUYECKHX
3HAHUWA — BaXHEUIMX (DAKTOB, TOHATHH, 3aKOHOB M TCOPETUISCKUX MOJIOKCHHH,
JTOCTYIMHBIX O0OOMICHUI MHPOBO33PEHYSCKOT0 XapakTepa, s3bIka HayKH, B



OpUOOIIEHUM K HAayYHBIM METOJaM I[O3HAHUS TPU H3YYCHHU BELIECTB H
XUMUYECKUX Peaklui, B GOPMUPOBAHUU U PA3BUTUH MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHHMH B Y4eOHO-TIO3HABATEIILHOW U Yy4eOHO-HCCIEA0BATENbCKON
NEesITeTbHOCTH, OCBOEHMU MpaBUi 0Oe30MacHOro oOpalleHHus C BEIIECTBAMH B
IIOBCEHEBHOM KU3HHU.

[Ipn n3yyeHun XMMUM Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHUs BaXKHOE
3HaYeHHe MPUOOPENH TaKue 1EH, Kak:

— (opMHpoOBaHHE WHTEJIEKTYaIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHNIO, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY IMPHUHSATUIO PEIICHUM,
CIIOCOOHOM aanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU;

— HampaBJICHHOCTh OOyYeHHs Ha CHUCTEMaTHYECKOE MpUOOIICHHE
oOydJaronmxcsi K CaMOCTOSITEIbHOM IMO3HABaTEIbHON AESITETbHOCTH, HAyYHBIM
METOJIaM TO3HaHUsA, (GOPMUPYIOIIMM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K
XUMUH;

— o0ecIeueHne yCIIOBHM, CIIOCOOCTBYIOIHX IPHOOPETECHUIO 00 yJIAFOIIIAMHUC S
OMbITa PAa3HOOOpPa3HOUN AEATENbHOCTH, MO3HAHUS U CAMOIIO3HAHUS, KIIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMH), MMEIOIIMX YHUBEpPCAIbHOE 3HAUEHHUE IS
Pa3IMYHBIX BUIOB AEATEIbHOCTH;

— (¢dopmupoBanue o0miel (QYHKIMOHATLHOW U €CTeCTBEHHO-HAyYHOU
IPAaMOTHOCTH, B TOM YMCJIE€ YMEHMA OOBSICHATb U OILCHUBATH SIBJICHUS
OKPY’KaIOLIEr0 MHpPA, MCIOJIb3Ysl 3HAHHUSI U OMBIT, MOJIY4YEHHbIE MPHU HU3yYEHUU
XMUMHH, TMPUMEHATh HUX MpPU PEIICHUUM MpOOJEM B NOBCEIHEBHOM XU3HHU H
TPYZLOBOU AEATENbHOCTH;

— (QopmupoBaHue y 0Oy4aloUMXCs TyYMaHUCTHYECKUX OTHOIICHUMH,
NOHUMAHMSI LIEHHOCTU XHUMHUYECKUX 3HAHUU [JIs1 BBIPAOOTKU 3KOJOTHUYECKU
LEJIeCO00Pa3HOro TMOBEACHUS B OBITY M TPYIOBOM JEATENHHOCTH B LEISIX
COXPAHEHUS CBOETO 3I0POBbS M OKPYKAKOILIEH TPUPOJHOM CPENBI;

— pa3BUTHE MOTHUBALIMA K OOYUEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIHMTAHUI0O HAa OCHOBE YCBOEHHMS OOIICYEIIOBEYECKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOoMIis U HANpPaBIECHHOCTH JaJIbHEHIIIETO
00y4eHus.

OO6miee yuclIO YacoB, OTBEACHHBIX I M3YYCHHMS] XUMHUU Ha YpPOBHE
OCHOBHOT0 00111eT0 00pa3oBanus, cocTanisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJleno), B 9 kimacce — 68 yacoB (2 yaca B HEZICIIO).



COAEP>KAHUE OBbYYEHUA

8 KJIACC

IlepBoHayajbHbIE XUMHYECKHUE OHATUSA

IIpenmer xumuu. Ponb XUMUK B KU3HH YEJIOBEKA. XUMHS B CUCTEME HAYK.
Tena um BemecTBa. PU3NYECKUE CBOMCTBA BEILIECTB. ATrpPEraTHOE COCTOSHUE
BemiecTB. [loHATHEe 0 MeTOoAaxX MO3HAHUS B XUMHH. UHCTHIC BEIIECTBA U CMECH.
Cnoco0bI pa3ieneHus CMeCeH.

ATOMBI M MOJIEKYJIbl. XHUMHYECKHE 3JIEMEHThl. CHUMBOJIBI XMMHYECKUX
aneMeHTOB. [IpocThie U CI0KHBIE BEIECTBA. ATOMHO-MOJICKYJIIPHOE YUEHHE.

Xumuueckas Gopmyna. BaleHTHOCTP aTOMOB XHUMHYECKHX DJJIEMEHTOB.
3akOH TIOCTOSIHCTBA cocTaBa BemecTB. (OTHOCHUTENbHAsT aTOMHas Macca.
OTHOcCHUTENBHAS MOJIEKYJIsIpHas Macca. MaccoBasi J10Ji1 XUMUYECKOTO DJIEMEHTA B
COEJIMHEHUHU.

KomunuecTtBo BemectBa. MoJib. MossipHas Mmacca. B3auMocCBsI3b KOJTM4€CTBA,
Macchl M YHCJAa CTPYKTYpHBIX €IMHMII BemiectBa. Pacuérel mo Qopmymnam
XUMUYECKUX COCAUHEHUN.

OU3NYECKUE U XUMUYECKHUE ABJICHUS. XUMUYECKAs PEAKIMs U €€ MPU3HAKH.
3aK0oH COXpaHEHHs MacChl BelecTB. XuMU4eckue ypaBHeHus. Kiaccudukarms
XUMHYECKUX peaKinii (COeTMHEHUS, Pa3JIOKEHHs, 3aMeITIeHus, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOU MOCYI0M, IpaBMWIaMy pabOThI B TaOOpaTopuu 1
npuéMamMu oOparieHus ¢ JJabopaTOpHBIM 000PYI0BAHHEM, H3YICHUE M OTIMCAHNE
(GU3UYECKMX CBOWCTB 0Opa3sloB HEOPTAHWYECKHUX BEIIECTB, HAOJIOICHNC
dbusnueckux (MIaBJIeHUE BOCKA, TasHUE JbJa, pAaCTUpaHHE caxapa B CTYIIKE,
KUIIEHUE W KOHJICHCAIUSl BOJIbl) U XUMUYECKUX (TOPEHUE CBEYM, MPOKATMBAHUE
MEIHOM MTPOBOJIOKH, B3aUMO,ICHCTBUE MeJIa C KUCJIOTOM) SIBJICHUH, HAOIIOICHUE U
ONMCAHWE TPU3HAKOB MPOTEKAHUS XUMUYECKUX peakiui (pasyioKeHue caxapa,
B3aUMOJICCTBUE CEPHON KUCIIOTHI C XJIOPUAOM Oapus, pa3yioKeHHe THAPOKCHA
menu (1) mpu HarpeBanuu, B3auMOIeHCTBHE Kelie3a ¢ pactBopoM coarmenn (11),
U3y4eHHe CTIOCOOO0B pa3JeieHus] CMECEH: C MOMOIIBI0 MarHuTa, (GUIbTPOBAHHUE,
BBINTAPUBAaHKE, JUCTUULALMS, XpoMaTrorpadusi, IpOBEIECHUE OUMCTKH MOBAP EHHO U
CONMM, HAOJIOJICHWE W  ONMCaHWE PE3YJbTaTOB  MPOBEACHUS  OIbITA,
WUTIOCTPUPYIONIETO 3aKOH COXPAaHEHHs MAacChl, CO3JIaHHE MOJENeld MOJICKYI
(IIapOCTEPKHEBBIX).

BaxuHeiime npeacTaBuTe/ M HCOPraHMYECKUX BelEeCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciopoa — 3J€MEHT U POCTOE
BelecTBo. HaxoxmeHnue kuciopoaa B TpHUpone, (PU3MUECKUE W XUMUYECKHE
cBoiicTBa (peakuuu ropeHus). Oxcunbl. Ilpumenenue kucinopona. CrocoObl



NOJIyYEHUsI KHUCJIOpOJa B JabopaTopuu M HOpOMbIIUIEHHOCTH. Kpyrosoport
Kucaopoza B npupoe. O30H — autoTpoIHas MOAU(UKAIUS KHCIOPOIa.

TennoBoit 3pQekT XUMUYECKON peaklnu, TEPMOXUMHUYECKUE ypaBHEHMUS,
DK30- U DHIAOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojib M MeETaH. 3arpsi3HEHHE
BO3/1yXa, yCUJIEHHE MapHUKOBOTO 3 (eKTa, pa3pylieHrne 030HOBOTO CJIOSI.

Bomopon — snemeHT M mpocToe BewmecTBo. HaxoxaeHue Bomopona B
npupone, (uznueckue W XUMHUYECKHE CBOMCTBA, NPHUMEHEHHE, CIOCOOBI
noxy4eHust. KuciaorTsl u comm.

MossipHbIil 00BEM ra3oB. Pacuérsl N0 XUMHUYECKUM YPaBHEHHSIM.

dusnyeckue CBOMCTBA BOAbl. Boma kak pactBoputens. PacTtBOpBHI.
HacelieHHbIE M HEHACHILLEHHBIE PACTBOPBI. PacTBOPUMOCTH BEIECTB B BOJE.
MaccoBas 10151 BelecTsa B pacTBOpe. XMMUYECKUE CBOMCTBAa BOABl. OCHOBaHUS .
Poiib pacTBOpOB B IpUpPOJE U B )KU3HU YeTOBEKa. KpyroBopoT BoAbI B PUPOIE.
3arpsi3HeHue NpUpOAHBIX BOI. OXpaHau OYMCTKA IPUPOIHBIX BOI.

Knaccuduxarms neoprannueckux coeaumHenuid. Oxcuapl. Knaccudukanums
OKCHUJIOB:  coJiecoOpazywmmue (OCHOBHBIE, KHUCIOTHbIE, aM(OTEpHbIE) W
HecosieoOpazytoume. Homenkmarypa oxcupoB. Duznueckue M XUMUYECKHE
cBOMCTBa OKCUAOB. [lomyueHne okcuaos.

OcnoBanus. Knaccudpukanuss oOCHOBaHUM: IIENOYM U HEPACTBOPHUMBIE
ocHoBaHus. HomeHkiarypa ocHoBaHui. Du3nM4eCcKUEe M XMMHUYECKUE CBOKCTBA
ocHoBaHuu. [lonyyenne oCHOBaHUM.

Kucnotel. Knaccuduxamus kucinot. Homenknarypa kucioT. @uznudeckue u
XUMHUYECKHE CBOWCTBA KuCJIOT. Psapx akrtuBHoctn merawioB H. H. bekerosa.
Ilonyyenue Kucor.

Coim. Homenknarypa coneil. @PU3n4ecKUe U XUMUYECKUE CBOMCTBA COJIEH.
[lonyuenue conei.

['eneTnyeckas CBSI3b MEXKY KJIACCAMHU HEOPTaHUYECKUX COECIUHEHUN.

Xumuueckuit IKCnepumenm:

Ka4€CTBEHHOE OIPEEICHNAE COAEPKAHUS KHUCI0PO,/1a B BO3AYXE, IOJy4ECHHUE,
coOupaHue, pacrno3HaBaHWE W H3YyUYEHUE CBOICTB KHUCIOPOJA, HAOJIOJIEHUE
B3aMMOJICUCTBUS BEUIECTB C KUCJIOPOAOM M YCIIOBHSI BO3HUKHOBEHHS U
npeKpaiieHus ropeHus (moskapa), O3HaAKOMJIGHHE C OOpa3laMu OKCHUIOB U
OMHMCaHUEe HMX CBOWMCTB, MOJyd€HHUE, COOUpaHUE, paclo3HaBaHHE U H3y4YEHHUE
CBOMCTB Bojgopoaa (ropeHue), B3auMo/ieiicTBrue Bogopoaa ¢ okcugaom meau (11)
(BO3MOXHO HCIIOJIb30BaHNUE BHUCOMATEPUAIOB ), HAOIIOIEHHEe 00Pa3IOB BEILIECTB
KOJIMYECTBOM | MOJb, HCCIEIOBaHHE OCOOEHHOCTEH pAaCTBOPEHHUS BEILECTB C
Pa3IMYHON pPacCTBOPUMOCTHIO, MPUTOTOBIEHUE PACTBOPOB C OMNPEAEIEHHOU
MacCOBOM JOJIEN PACTBOPEHHOIO BEUIECTBA, B3AUMOJCHCTBUE BOAbI C METAIIAMU
(HaTpyeM W KajbIieM) (BO3MOXXHO HCIIOJIb30BAaHHWE BHUACOMATEPHAIIOB),



UCCIIeIOBAaHNE OOpPa3loB HEOPTaHWMYECKUX BEIIECTB Pa3IMYHBIX KJIacCOB,
HaOJIFOICHIE N3MEHEHHUS OKpacKH MHIUKATOPOB B PACTBOpaxX KHUCJOT U MICIIOYEH,
u3ydeHue B3aumojeincTBusa okcuaa meau (ll) ¢ pactBopom cepHOl KHUCIIOTHI,
KHCJIOT C METAJUIAMM, PEaKIUN HEUTpAIM3alnH, ITOJYyYEHHE HEPACTBOPUMBIX
OCHOBAHHM, BBITECHEHUE OJHOTO METAJUIA JPYTUM M3 PACTBOPA COJIM, PEIICHUE
DKCIICPUMEHTAIIHBIX 3a7a4d Mo TeMme «BaxkHeilme kiacchl HEOPTraHUYECKHUX
COCIUHCHMID).

Iepuoanyecknini 3axkoH u Ilepuoamyeckass cucTeMa XUMHYECKHX
yreMenToB JI. U. MenaeseeBa. CrpoeHne aTtoMoB. XMMHYECKas CBA3b.
OKHCJIUTETBHO-BOCCTAHOBHUTE/IbHbIE peaKIMU

[lepBble TMOMBITKU KIaCCUPUKAMU XUMUYECKUX dyieMeHTOB. [loHsaTHe o
rpynmnax CXOJHBIX JJIEMEHTOB (IEJIOYHBbIE U IIEJIOYHO3EMENbHbIC METaILIbI,
rajJioreHbl, THEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPbIE 00pa3ytoT aM()OTEPHBIE OKC U T bI
U TUJIPOKCUJIBI.

[lepuonnueckuii 3akoH. [leproanyeckas cucteMa XMuMUYECKUX 3JIEMEHTOB /.
N. MengeneeBa. KopoTkonepuonHas W JUIMHHONEPUOJHAS  (OPMBI
Ilepuoanueckoyt cucteMbl XumMudeckux dieMeHToB [[. M. Menpaeneesa. Ilepuoabl
u rpynnbl. OU3UYECKUI CMBICH MOPSJIKOBOTO HOMEpPA, HOMEPOB IMEpHOAA U
TPYIIIbI 3JIEMEHTA.

Ctpoenune atromoB. CocTaB aTOMHBIX sijiep. M3oTonsl. DiekTtponbl. CTpoeHue
JEKTPOHHBIX 000JI0OYeK aroMOB TMepBbIX 20 XUMHUYECKUX DJIEMEHTOB
ITepunogunueckon cuctemsl . M. Menneneea. XapakTepucTUKa XUMHUYECKOTO
3JIEMEHTA 110 ero noJjoxenuto B [lepuoanueckou cucteme /. . Menneneena.

3aKOHOMEPHOCTA H3MEHEHUSI Pajuyca arOMOB XHUMHUYECKHUX DJIEMEHTOB,
METAUIMYECKNX U HEMETAUIMYECKUX CBOMCTB MO TPYIIIAM U MEPHUOAaM.

3Hauenue [lepuoanueckoro 3akoHa u [leprnoanyueckoit CUCTEMbI XUMUYECKHUX
AJIEMEHTOB Ui pa3BUTUs Hayku U mpaktuku. [[. M. MeHueneeB — y4€HbI U
TpaXKJaHHH.

Xumuueckas cBs3b. KoBaseHTHas (MMOJIsipHAs W HEMOJSIpHAs) CBS3b.
DJIEKTPOOTPHULIATETLHOCTh XUMHUUECKHUX AIEMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHusi. OKHUCIUTEIbHO--BOCCTAHOBUTEIILHBIE  PEAKIIUU.
[Tpouecchl OKUCIIEHNS U BOCCTAHOBJIEHUS . OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuiit IKCnepumenm:

M3ydeHHe OOpa3loB BEIICCTB METAUIOB M HEMETAVIOB, B3aWMOJICHCTBUE
TUJPOKCHUAA IIMHKA C pacTBOpaMy KHUCJIOT U IIEIOYEH, MPOBEIACHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPbl  OKUCJUTEIbHO-BOCCTAHOBUTENILHBIX  PEAKIIMI

(ropeHwue, peakiuy pa3aoKeHus, COSIUHEHMUS ).
Mescnpeomemnoie ceasu



Peammzanms MeXnpenMETHBIX CBSI3€M NMPU M3YYEHUM XMMHMM B 8 Kiacce
OCYILECTBIIIETCSI 4YEpPE3 UCIOJIb30BaHHE KAaK OOIIMX €CTECTBEHHO--HAYYHBIX
MOHATHUM, TaK U MOHATUH, SABIIIFOLMXCSI CUCTEMHBIMU JUJIs1 OTAEIBHBIX ITPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO01me ecTeCTBEHHO--HAYUHbIE MOHSATHUS: HAYYHbIN (PaKT, THUIIOTE3a, TEOPHs,
3aKOH, AaHaJdM3, CHHTE3, KIaCCU(PUKAIMA, NEPUOJUYHOCTb, HAOIIOJCHHUE,
DKCIEPUMEHT, MOIEIUPOBAHUE, U3MEPEHUE, MOJEIb, SIBIICHUE.

@dusnka: Marepus, aroM, 3JIEKTPOH, NPOTOH, HEWTPOH, WOH, HYKIMI,
M30TOIBI, PAAUOAKTUBHOCTD, MOJIEKYJA, JJIEKTPUUECKUMN 3apsl, BELIECTBO, TEIO,
00BbEM, arperartHoe COCTOSIHHE BEIIECTBA, I'a3, (PU3NUECKUE BEIMUUHBI, €IUHULIBI
U3MEPEHUS, KOCMOC, IUIAHETBI, 3BE€31b1, COJHIIE.

buosnorus: porocuntes, npixanue, buocdepa.

['eorpadus: armocdepa, rugpocdepa, MUHEpPaIbl, TOPHBIE TMOPOJIBI,
MOJIE3HBIE HCKOIIAEMBIE, TOTUIMBO, BOJHBIE PECYPCHI.

9 KVIACC

BemecTBo M XMMHYECKAS peaKUMs

[lepnoanueckuii 3akoH. [lepronnueckas cucteMa XUMHUYECKHAX JIEMEHTOB /.
N. Menpneneea. CtpoeHue aroMoB. 3aKOHOMEPHOCTH B HM3MEHEHHHU CBOWCTB
XUMUYECKUX DJJIEMEHTOB IEPBBIX TPEX IMEPUOJOB, KaIWsA, KaJIbLHUSI M UX
COCOUMHEHUI B COOTBETCTBMU C IIOJIOKEHHEM 3JIEMEHTOB B Ilepmoamueckoint
CHCTEME U CTPOCHHEM UX aTOMOB.

CtpoeHne BelecTBa: BHIbI XMMHUYECKOW CBA3HU. THIBI KPUCTALIMYECKHUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BELIECTBA OT TUIIA KPUCTAUIMYECKON PEIUETKU U
BHUJ1a XUMHUYECKOU CBS3U.

Knaccuduxaiuss 1 HOMEHKIIaTypa HEOPTAHUYECKUX BEIIECTB. XUMHUYECKHUE
CBOMCTBAa BEUIECTB, OTHOCSIIMXCS K pAa3jU4YHBIM KJIaccaM HEOPraHHYECKUX
COEMHEHUI, TEeHETUYECKAs CBSI3b HEOPTraHUYECKUX BELLIECTB.

Knaccudukarus XaMu4ecKuX peakifil Mo pa3iMyHbIM MpU3HAKaM (110 YHUCITY
U COCTaBY Yy4YaCTBYIOUMX B pEaKIUU BEIIECTB, MO TEIIOBOMY 3(ddekry, Mo
U3MEHEHHUIO CTENEHEH OKUCIICHUS] XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTMMOCTH, 1O
YYaCTHIO KaTaln3aropa). DK30- U SHI0TEPMHUUECKUE PEAKIINH, TEPMOXUMUYECKHUE
YpaBHEHUS.

[lonsitue o ckopocTu xumuyecko peakuuu. [lonsitue 06 oOpaTUMBIX U
HEOOpATUMBIX XUMHUUECKUX peakiusx. [IoHsATHE O TOMOTEHHBIX U IeTepOTeHHBIX
peakuusax. Ilonatue o karammse. [lIonsaTHe 0 XUMUYECKOM paBHOBECHH. DAKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XMMHUYECKOW PEAKIMH U IMOJIOKEHHE XUMHYECKOTO
paBHOBECHS.

OKHCIIUTENILHO-BOCCTAHOBUTEIbHBIE ~ PEAKIMM,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTENbHO-BOCCTAHOBUTENbHOU  peakumu.  CocTaBiieHME  ypaBHEHUU



OKHCJIUTENbHO--BOCCTAHOBUTENIBHBIX ~ PEAKIMM C HCIOJBb30BAaHUEM METOJA
AIIEKTPOHHOTO OajIaHca.

Teopust 2nEKTPOIUTUUECKOHN TUCCOUMALUH. DJIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
KarnoHnsl, aHnoHsl. MexaHu3M JIHUCCOLMALMK BEIIECTB C Pa3jJMYHBIMU BHJIAMHU
XUMHUYECKOH cBA3U. CTeneHp auccounanuu. CUabHbIE U CJIA0BIE SIEKTPOJIUTHI.

Peakunu noHHOTO OOMEHA. Y CIIOBHS MPOTEKAHUS pEeaKIMii HOHHOTO OOMEHa,
NOJIHBIE W COKpAlEHHbIE HMOHHBIE ypaBHEHUs peakuuil. CBoiicTBa KHUCIOT,
OCHOBaHMHM M COJIEH B CBET€ MPEACTABICHUA OO0 DIEKTPOJUTHUYECKON
nucconmanuu. KauecTBeHHbIE peakiiuy Ha HOHBL. [IoHATHE O TUAPOIIM3E COJIEN.

Xumuueckuit IKcnepumenm:

O3HAaKOMJIEHUE C MOJEISIMHU KPUCTALIMYECKUX PEETOK HEOPTAHMYECKUX
BEUIECTB — METAUIOB M HEMETAUIOB (rpadura U anMasa), CJIOKHBIX BEIIECTB
(xJlopuaa HaTpHsl), UCCIENOBAHUE 3aBUCUMOCTU CKOPOCTH XUMUYECKOU PEeaKIUU
OT BO3JICUCTBUSl PA3IMYHBIX (DAKTOPOB, MCCIEIOBAHUE HIEKTPONPOBOIHOCTHU
pacTBOPOB BEILECTB, MPOLECCA IHCCOLMALMMA KHUCIIOT, WIEJIOYE M COJIEH
(BO3MOKHO  HKCIOJb30BAaHUE BUAECO MaTrepUaOB), TMPOBEJICHUE OIBITOB,
WUIIOCTPUPYIOIIMX ~ MPU3HAKKM MNPOTEKaHWs  peakiuii HMOHHOro oOMeHa
(oOpa3zoBaHMe oOcajaka, BbIIEICHUE Ta3a, O00pa3oBaHHE BOJBI), OIBITOB,
WUTIOCTPUPYIOIIMX ~ IPUMEPBI  OKUCJMUTEILHO-BOCCTAHOBUTEIBHBIX — PEAKLIHMA
(ropeHue, peakluy pa3yIoKEHHsI, COEIMHEHUS ), PacllO3HABaHUE HEOPTAHUYECKHUX
BEIIECTB C TMOMOUIBI0 KAUYECTBEHHBIX PEAaKUMi HA HOHBI, PELICHHE
DKCIEPUMEHTAIILHBIX 3a7a4.

HemeTanibl 1 X COeAMHEHMSs

OOmas xapaktepucTuka TajoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTerneHu okuciieHus. CTpoeHue u (pusmyeckne CBOMCTBA MPOCTHIX
BEIIECTB — TaJloOreHoB. XHMHYECKHE CBOWCTBA Ha MPHUMEPE XJOpa
(B3aMMOJEHCTBHE C METaUIaMM, HEMeTajUlaMH, Ienoyamu). XJIOpOBOJOPO/I.
CoJisiHasE KMCJOTa, XUMHYECKHE CBOWMCTBA, MOJIy4YEHUE, NpUMeHeHHue. [leiicTBue
XJIOpa U XJOPOBOJOPOJAa HA OPraHU3M 4YeJoBeKa. BaxHeuime XJIOpuabl U UX
HaXOXK/JIEHUE B IPUPOJIE.

O6mras xapakrepuctuka 371eMeHTOB VIA-rpymnmbl. OcoOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue u (pu3ndeckue CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOJ1a U CEPbI. AJUIOTPOTIHbIE MOIU(PUKAIIMH KUCIOPO 12
U cepbl. XUMHUUeckue cBoiicTBa cepbl. CepoBOaOPOI, CTpOeHUE, HU3NUEeCKue U
XUMUYECKUE CBOMCTBA. OKCUABI CEPhl KAK MPEICTABUTENN KUCIOTHBIX OKCHJIOB.
CepnHas kucioTa, (Qu3nUeckue MW XUMHYECKHE CBOWcTBa (0OImmMe Kak
NpeICTaBUTENsl Kilacca KUCIOT M creuupuueckue). XUMHUUECKHE peakiHH,
JeXallie B OCHOBE IMPOMBIIUICHHOTO CHoco0a MOJy4eHUs CEPHON KHUCIOTHI.
[Ipumenenue cepHoi KUCAO0ThI. COJIM CEPHOM KUCIIOThI, KAUECTBEHHAS PEAKIIUs Ha



cynbdar-uon. HaxoxxneHue cepbl U e€ COCAMHEHUN B MpUpoje. XUMHYECKOE
3arpsA3HEHUE OKPYXKAIOIIEH Cpelbl COENMHEHUSMH Cepbl (KUCIOTHBIE OK[IU,
3arpsi3HEHUE BO3AyXa U BOJOEMOB), CIIOCOOBI €0 MPEA0TBPAIICHHUS.

OO6mras xapaktepucTka 3yeMeHTOoB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIEC CTENEHU OKUCIIEHHSA. A30T, paCIpOCTPAaHEHUE B MPUPOJIE,
buznueckue u XumMuieckre cBoicTa. KpyroBopor azoraB npupoje. AMMHAK, €r0
du3nyeckre 1 XUMUYECKHUE CBOMCTBA, OJTyuyeHHe 1 npumMeHenue. Coau aMMOHUS,
uXx (pu3NUecKre U XuMUUECKHe CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBl aMMOHUS. A30THas KHCJIOTa, €€ MOJydyeHUe, (PU3NYecKHe U XUMUYECKUE
cBOMcTBa (00IME Kak TMPEACTAaBUTENSA Kiacca KHUCIOT W cruenuduyueckue).
Hcnonp3oBaHWEe HUTPATOB M COJEH aMMOHHMS B KaueCTBE MUHEpaIbHBIX
ynoOpeHuil. XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOLIEH Cpe/lbl COCAMHEHUSIMU a30Ta
(KMCJIOTHBIE JOXAM, 3arpsi3HEHHE BO3AyXa, MOYBbI M BOJN0EMOB). Docdop,
auoTponHble Moaupukauun (ocdopa, puanUecKkue U XMMHUYECKUE CBOMCTBA.
Oxkcun hocdopa (V) u pochopHas kuciaota, pU3nIECKUe U XUMUIECKUE CBOUCTBA,
noJsyuenue. Mcnonb3zoBanue GpocdaroB B KaueCTBE MUHEPATIbHBIX YA0OpEHUI.

OO6uras xapakrepuctuka 371eMeHTOB |VA-rpymnmbel. OcoOOEHHOCTH CTPOEHUs
aTOMOB,  XapakTEpHbIE  CTENEHU  OKHUCJIEHUS.  YTJEpOd,  aUIOTPOIHbIE
MoAu(UKalMK, pPacupOCTpaHEHUE B MpuUpoJe, (U3MUECKUE U XUMHYECKHUE
cBoiicTBa. AncopOuus. Kpyrosopot yriaepoaa B npupojae. OKCUbl yriepoaa, ux
busznueckue M XUMUYECKHE CBOWCTBA, JCHCTBUE Ha JKHUBbIE OPraHU3MBI,
NOJIyY€HHUE U MPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMbl, CBA3aHHBIE C OKCUAOM
yraepoaa (1V), rumore3a TI00aTbHOTO TMOTEIICHWS KJIMMara, MapHUKOBBIN
s dekt. YronbHas KUCIOTa U €€ CoJIM, uX (PU3NYECKUE U XMMUYECKHE CBOMCTRA,
nojyueHue u npumeHeHue. KadecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanne kKapOOHATOB B OBITY, MEIUILIMHE, IPOMBIIIJICHHOCTH U CETbCKOM
XO35MCTBE.

[lepBoHauanbHbIE NOHIATHS 00 OPraHUYECKUX BEILIECTBAX KaK O COCIMHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJIeH, STaHOJI, TJMIEPUH, YKCYCHasl KUCIIOTA).
[IpupoHbIE HMCTOYHHUKU YIJI€BOJOPOJOB (Yyrojb, MNPUPOAHBIN Tra3, HePTh),
NPOAYKTHI UX TepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIUIEHHOCTH.
[lonsiTne 0 OMOIOTUYECKH BAXKHBIX BELIECTBAX: KUPaX, OCNKax, yrieBogax — U UX
poIM B OKM3HM 4YelloBeKa. MarepuaibHO€ €IMHCTBO OpPraHUYEeCKUX U
HEOPTaHWYECKUX COCIMHECHUM.

Kpemuuii, ero Qusnueckue M XUMHUYECKHE CBOWMCTBA, IMOJy4Ye€HUE U
npumenenre. CoemuHeHus KpeMHHs B mpupojae. OOmme mnpeactaBieHus 00
okcuae kpemuans (1V) n kxpemHneBou kuciote. CHIMKATBI, X HCIIOJIh30BaHNEC B
OBITY, B MPOMBIIUICHHOCTH. BaxkHeHIlne CTpOUTENIbHbIE MaTepualibl: KepamMuKa,



CTEKJIO, IIEMEHT, OETOH, kene300eToH. [Ipobiembr 6e30MacHOTO UCIOIB30B aHUS
CTPOUTENBbHBIX MATEPUAIIOB B IIOBCEIHEBHOM JKU3HH.

Xumuueckuit IKcnepumenm:

u3ydeHne o0pa3oB HEOPTAaHUIECKUX BEIIECTB, CBOMCTB COJISTHOM KUCTIOTHI,
NpOBe/IeHNe KaueCTBEHHBIX PEAKIMil Ha XJIOPU-UOHBI U HAOJIOICHNE PU3HAKOB
UX TPOTEKAHUS, ONBITHI, OTpaXarolye (PU3NYECKHE U XUMHYECKUE CBOWCTBA
TaJIOTEHOB U MX COEAUHEHHH (BO3MOXHO HCIIOJIb30BAHUE BHUIEOMATEPUAIIOB),
O3HAKOMJIEHHME C oOOpa3suamMu XJOpUAOB (TaJOT€HUAO0B), O3HAKOMIICHHE C
oOpasuamMu  ceppl M €€ COEAMHEHHAMH (BO3MOXKHO  MCIIOJIb30BaHUE
BUJI€OMaTEpUaIoOB), HAOMOAEHUE ITpoliecca OOyIJIMBaHMsl caxapa Mo/ IEUCTBUEM
KOHIICHTPUPOBAaHHOM CEPHOM KHUCJIOTBI, M3YYEHUE XHUMHYECKHX CBOWCTB
pa30aBIIEHHOM CEpHOM KUCIIOTHI, TPOBEJEHUE KaUE€CTBEHHOM peaklny Ha cyJbdar -
VMOH U Ha0IOJICHHE MpU3HAKa €€ MPOTEKaHHs, 03HAKOMJIEHUE ¢ (PU3NUYECKUMU
cBoiicTBaMM a3otTa, ¢ocdopa M UX COEAUHEHHH (BO3MOKHO HCIIOJIb30BaHUE
BUJI€OMATEpUaAoOB), 0Opa3uamMu a30THBIX U POCHOPHBIX YA0OPEHHI, OIyUEHHUE,
coOupaHue, pacrno3HaBaHME U U3YYEHUE CBOWCTB aMMHakKa, HPOBEICHUE
Ka4eCTBEHHBIX PEaKIUil HA MOH aMMOHUS U PocdaT-uOH U U3yUYEHUE MPU3HAKOB
UX MPOTEKaHUs, B3aUMOIEUCTBHAE KOHIICHTPUPOBAHHOM a30THOM KMCJIOTHI C MEBIO
(BO3MOKHO  HCIIOJIb30BAaHUE  BUACOMATEPUAIOB),  H3yYE€HUE  MOJeENeH
KPUCTAUTMUYECKUX PEIIETOK anMasa, Tpadura, ¢yiepeHa, O3HAKOMIIEHHE C
IPOLECCOM aJCOPOIMM PACTBOPEHHBIX BEUIECTB AKTUBHUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHUBOTa3a, MOJy4eHHUEe, COOMpaHue, pacno3HaBaHUE U U3YYEHUE
CBOWCTB YIJIEKHCIIOTO Ta3a, MPOBEJACHNE KaueCTBEHHBIX PEaKIMid Ha KapOoHAT U
CUJIMKAaT-UOHbl M W3YyYEHHE NPU3HAKOB MX IMPOTEKAHHS, O3HAKOMIICHHE C
NPOAYKUMEN CHJIMKATHOW TMPOMBIIIIEHHOCTH, PEIICHUE 3KCIEPUMEHTAIBHBIX
3a7a4 1o TeMe « BaxHenmme HeMETalIbl U UX COCITUHEHUS.

MeTasibl 4 MX COCAMHEHUS

OO6u1as xapakTepUCTHUKAa XUMUYECKUX AJIEMEHTOB — METAIUIOB HA OCHOBAHUU
ux mnojoxeHuss B Ilepmoanueckod cucTemMe XuMHU4deckux saemeHToB [[. .
MenneneeBa u ctpoeHust aroMoB. CTpoeHue MeTaioB. Meraimmueckas CBA3b U
METAUIMYECKAA  KPUCTAUIMYECKAsT  PEIIETKA.  DJEKTPOXMMHYECKHWA P
HanpsHKeHU MeTauioB. OU3nUecKkrue U XUMUYECKHe CBOcTBa MeTaiuioB. Oo6me
CIoCcOoObI ToJlydeHus MeTauioB. [loHsTHE O KOPPO3MHM METAUIOB, OCHOBHBIE
CIOCcOO0bI 3amUThl UX OT Koppos3uu. CruiaBbl (CTallb, YYTyH, NIOPATIOMHUHUM,
OpoH3a) M MX IPUMEHEHHE B OBITY U IPOMBIIICHHOCTH.

[[lenoyHble MeTaJUIBL: MOJOXKEHUE B [lepnoanyeckoil cucTeMe XUMUYECKHUX
anemeHtoB . M. MenpaeneeBa, CTpOCHUE MX aTOMOB, HaXOXXJACHHUE B MPUPOJIE.
du3nyeckrue U XMMHUYECKUE CBOMCTBA (Ha mpumMepe HaTpusi U Kaimusi). OKCUIb U



TUAPOKCUABl Harpuss W Kaims. [IprMeHeHue IIEeNOYHBIX METAUIOB M HUX
COEJIMHEHUH.

[lemoyHO3eMeENbHBIE METAIBI MarHWd W KaJIbLMW: IIOJIOKEHHE B
Ilepnognueckor cucteMe xuMudeckux aeMeHToB 1. M. MenaeneeBa, ctpoeHune
MX aTOMOB, HaX0XJeHUE B Ipupoae. PU3nyecKkue 1 XUMUIECKUE CBOMCTBA MarHus
U Kanbuus. BaxHeilmme coenuHeHUs Kaiblus (OKCHJI, THAPOKCHUI, COJH).
XKécTrkocTh BOABI M cIOCOOBI €€ YCTpaHEHUS!.

AnroMuHMIN: 0JI0keHUE B [leproanueckon cucTeMe XMMHYECKUX AJIEMEHTOB
J. 1. MenneneeBa, CTpOCHHE aroMa, HaxOXKJIEHHE B mpuponac. Puszndeckue u
XUMUYECKUE CBOMCTBA AIOMUHUS. AM(DOTEpHBIE CBONCTBA OKCUIA U TUAPOKCHUIA
AITFOMUHUSL.

Keneso: nosoxenue B [leproinueckoit cUCTEME XUMUYECKUX 3JIEMEHTOB /1.
N. MeHnneneeBa, CTpOEHHE AaTOMA, HAXOXKAEHUE B mpupoae. Pusnyeckue u
XUMUYECKHE CBOMCTBA keme3a. OKCHIbI, TUAPOKCHIBI M coin xene3a (1) u sxenesa
(1), ux coctaB, CBOMCTBA M TIOJYUCHHE.

Xumuueckuit IKcnepumenm:

O3HAKOMJIEHME C oOpa3llaMM METAUIOB M CIUIABOB, UX (PU3UUECKUMU
CBOWMCTBaMM, U3Y4YEHHE pE3yJbTaTOB KOPPO3UU METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUAEOMATEPUANIOB), OCOOEHHOCTEH B3aUMOJCHCTBUSA OKCHJIA
KaJdblMsl W HATpHsl C BOJAOM (BO3MOXKHO HCIIOJb30BaHHE BUIECOMATEPUANIOB),
UCCJIEJOBAaHUE CBOMCTB KECTKOW BOJBI, IPOLIECCA TOPEHHUS JKEIE€3a B KUCIOPOE
(BO3MOKHO  MCIIOJIb30BaHUE  BUIEOMATEPUAIOB), MPU3HAKOB MPOTEKAHUS
KAYECTBEHHBIX PEaKUWii HA MOHBI: MarHus, KaJbLHs, AIFOMUHUSA, IUHKA, JKEJIe3a
(I u xene3a (111), mexau (1), HaOnroIeHNE ¥ OMKUCaHKE MPOIIECCOB OKPAITMBAHUS
IUIAMEHU HOHAaMU HATpUs, Kalusig W Kaiblug (BO3MOXHO MCIOJb30BaHNE
BUJI€OMATEPUAIIOB), UCCIIeI0BaHUE aM(DOTEPHBIX CBOMCTB THAPOKCHIA ATIOMHUHUS
Y TUAPOKCHUIA IMHKA, PEIICHUE SKCIIEPUMEHTAIILHBIX 3a/1a4 110 TeMe « BaxkHelmue
METAJUIbI U KX COECTUHEHUS .

XuMHUA U OKpPYXKAK0OLIAA cpeaa

BemectBa u marepuansl B IOBCEIHEBHOM XU3HU 4elloBeKa. besomacHoe
UCIIOJIb30BaHKUE BEILECTB U XUMHUYECKUX peakiuii B ObITy. [lepBas momous npu
XUMHUYECKUX 05KOTaX U OTPABJICHUSAX.

XUMHUYECKOEe 3arpsi3HEHUE OKpY»Karollel cpefpl (MpeaenbHasi JoImyCcTuMast
KOHIIEHTpauus BewecTs, naiee — [1JIK). Poims XuMum B pemieHnH 3K0JI0THY €CKUX
npooJiem.

Xumuueckuit IKcnepumenm:

u3ydyeHue o0pa3LoB MarepuajoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJMMEpPHbIE
Marepuabl).

Mescnpeomemnoie ceasu



Peammzanms MeXnpenMETHBIX CBA3€W IPU HM3yYEHMM XMMHHM B 9 Kiacce
OCYIIECTBJSIETCST 4Yepe3 MCIOJb30BaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSATHUM, TaK U MOHITUH, SIBISIOIMIMXCA CUCTEMHBIMU I OTAEIBHBIX IPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO01me ecTecCTBEHHO-HAYYHBIC MOHSATHUS: HAYYHBIA (aKT, THIOTE3a, 3aKOH,
TEOpHsl, AaHaIW3, CHUHTE3, KIacCU(PUKalMs, TMEPUOAUIHOCTh, HAOIIOJEHUE,
DKCIEPUMEHT, MOJEIUPOBAHNE, WU3MEPEHHE, MOJENIb, SBJICHUE, ITAPHUKOBBIN
3 QeKT, TEXHOJIOTHsI, MAaTEPHUAIB.

@dusnka: Marepus, aroM, 3JIEKTPOH, NPOTOH, HEWTPOH, WOH, HYKJIMI,
WU30TONBI, PAAUOAKTUBHOCTBH, MOJIEKYJA, AJIEKTPUUECKUW 3apsji, NPOBOJHUKH,
NOJIYIIPOBOJHUKH, JUAJIEKTPUKH, (POTOIIEMEHT, BEUIECTBO, TENO, OOBEM,
arperaTHoe COCTOSTHHE BEILIECTBA, I'a3, PACTBOP, PACTBOPUMOCTb, KPUCTAIUIHY ECKasI
peléTKa, CIulaBbl, (U3MUECKUE BEIUUYMUHBI, €AUHUIBI MU3MEPEHUS, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3 161, COJHIIE.

buonorus: ¢orocunTe3, apixaHue, 6uocdepa, F3KOCHUCTEMA, MUHEPAIbHBIC
y10OpEeHus, MUKPOIJIEMEHThI, MAKPO3JIEMEHTBI, TUTATENIbHbIE BEILIECTBA.

['eorpadus: armocdepa, rugpocdepa, MUHEpPAIbl, TOPHBIE TMOPOJIHI,
IIOJIE3HBIE HCKOIIAEMBIE, TOTUIMBO, BOJHBIE PECYPCHI.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA INPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIET'O ObPA30BAHUA

JIMHHOCTHBIE PE3YJIBTATBI

JIuuHOCTHBIE pe3yJbTaThl OCBOEHHS MPOTPAMMBI OCHOBHOI'O OOIIEro
oOpa3oBaHusl JOCTUTAIOTCA B XOJA€ OOy4YeHHs] XMMUU B €IUHCTBE Y4EOHOU U
BOCIIUTATEIbHOU AEATEIbHOCTHA B COOTBETCTBUU C TPAAULIMOHHBIMUA POCCUNCKUMH
COILIMOKYJIbTYPHBIMU U JYXOBHO-HPABCTBEHHBIMH IEHHOCTSIMU, MPHUHITHIMH B
oOIllecCTBE TMpaBWIAMU W HOPMaMu TOBEACHHS W CIOCOOCTBYIOT Mpolieccam
CaMOTIO3HAHHS, CAMOPA3BUTHS U COLIMATM3AIUN 00yYarOIIXCS.

JIudHOCTHBIE  PE3yNbTaThl  OTPAKAIOT  TOTOBHOCTh  OOyYarOLIUXCS
PYKOBOJCTBOBATbCSI CUCTEMOW TO3UTHUBHBIX LEHHOCTHBIX OpPHUEHTAUUHd W
pacllMpeHre OMbITa IEITEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) naTPHOTHYECKOT0 BOCITUTAHUSA

LHEHHOCTHOT'O OTHOUIEHUS K OTE4ECTBEHHOMY KYJIbTYPHOMY, HICTOPHUECKOMY
M HAyYHOMY HACJIEMI0, TOHMMAaHUS 3HAYECHHS XMMHUYECKOW HAYKU B >KHU3HU
COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHON MHBOpPMAIIUEH O
NEPEAOBbIX JOCTWKEHUSAX W OTKPBITHSIX MHUPOBOM M OTEYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSIX 00 YCTPONUCTBE MUpa U OOIIIECTBA,

2) rpaKIaHCKOTO BOCTIUTAHUS:

MPEACTABICHUS O COUMAIbHBIX HOpPMax M MPaBWIAX MEKIMYHOCTHBIX
OTHOILUEHUN B KOJUIEKTUBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOILIECTBEHHO
MOJIE3HOM,  y4eOHO-HCCIICOBATEIbCKON, TBOPYECKOM ©  JIPYrUX BHAAX
JeSTEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JEATEIHHOCTH TPH
BBITIOJTHEHUU YYEOHBIX, TO3HABATEIbHBIX 3a/a4, BBIMOJHCHUA XHUMHYECKUX
HKCIIEPUMEHTOB, CO3/IaHUN Y4EOHBIX IPOEKTOB, CTPEMJIEHHSI K B3aUMOTIOHUMAaHH FO
U B3aMMOIIOMOIIM B TPOLIECCE OSTOM Y4eOHOH JesITETbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE IIOBEJCHUE M IIOCTYIIKM CBOMX TOBAPUILEH C ITO3ULUHU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUS OCJEACTBUM TOCTYIIKOB;

3) HIEeHHOCTH HAYYHOT O O3HAHMA .

MHPOBO33PEHUECKNE NPEACTABICHUS O BEUIECTBE M XMMHUYECKOW PEAKIIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKHM U COCTABIIIOLIME
OCHOBY JUJI1 IOHMMAHUSI CYIIHOCTH HAay4HOM KapTHHBI MUpA, IIPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTUS MPUPOJIBI, B3aUMOCBA3SIX YEJIOBEKA C
MIPUPOJTHOM CPENOM, O POJIA XUMUHX B TTO3HAHUU 3THUX 3aKOHOMEPHOCTEH;

MO3HABATE/IbHBIE MOTHUBBI, HAMPABJICHHBIC HA MOJYyYE€HHUE HOBBIX 3HAHUM IO
XUMHH, HEOOXOAMMBbIE N1 OOBSACHEHUs HAOIIOJAEMbIX MPOLIECCOB U SIBJICHUH,
NO3HABATEIbHOM, MH()OPMALMOHHON M YMUTATEIILCKOM KYJIbTYpbl, B TOM YMCJE
HaBBIKOB CaMOCTOATEIbHOM paboOThl C Y4YEOHBIMM TEKCTaMH, CIPABOYHOU



JUTEPaTypoil, MOCTYIMHBIMH TEXHUYECKUMH CpPEICTBaMU WHGOPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpEC K OOYYEHHMIO M TO3HAHHUIO, JII00O03HATENLHOCTh, FOTOBHOCTh U
CIIOCOOHOCTh K CcamM000pa3oBaHHIO, TPOEKTHOW W  HCCIEA0BATEIHCKOMN
JESTEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPAaBICHHOCTH W YPOBHSA 00y4YeHUS B
JlalbHEHIIIEM;

4) popMHUpPOBaAHUS KYJIbTYPbI 310POBbSI:

OCO3HAaHME LEHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOLIEHUS K CBOEMY
3/I0pOBbIO, YCTAHOBKHM Ha 3J0pOBBIA 00pa3 >KU3HHU, OCO3HAHUE MOCIEICTBUNA U
HEMPUSITHE BPETHBIX TPUBBIYEK (YIOTPEOICHHUS ATKOT0JIsI, HAPKOTUKOB, KypEHH S ),
HEOOXOJAMMOCTH COOJIIOJIEHUsI TpaBUJ OE€30MacCHOCTU TMpU OOpaIleHuu C
XUMHUYECKUMU BEIIECTBAMU B OBITY U pealbHOM KU3HU;

5) TpynoBOro BOCIMTAHMS:

MHTEpEC K MPAKTUYECKOMY U3YyUEHHUIO TPOPECCUid U TpY/la pa3IMyHOTO poJia,
YBOKEHUE K TPYAy U pe3yibTaraM TPYAOBON JEATEIbHOCTH, B TOM YMCJIE Ha
OCHOBE MPUMEHEHUS] MPEAMETHBIX 3HAHUW 1O XUMHH, OCO3HAHHBINA BBHIOOD
VHAUBUIYaTbHOUN TPACKTOPHUH POI0JLKEHNU 00pa30BaHUs ¢ YIETOM JIMYHOC THBIX
MHTEPECOB U CTIOCOOHOCTH K XMMHH, 0OIIECTBEHHBIX HHTEPECOB U TOTPEOHO CTEH,
yCHEHOo M mpo(dhecCUOHaTbHOM 1eATENbHOCTH U PA3BUTHUSI HEOOXOAUMbIX YMEHUM,
TOTOBHOCTb a/1alITUPOBATHCS B PO (ECCHOHATbHOU CPEE;

6) 3K0JIOrHYeCKOT0 BOCIIMTAHUS

HKOJIOTMYECKH 1I€JIeCOO0pa3HOE OTHOILUEHHE K MPHUPOJIE KaK HCTOUHHKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBaHMS, TOHUMAHKUE LIEHHOCTH 3/I0POBOTO U
0e3omacHoro oOpa3a >KHM3HH, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY
bu3znueckoMy M TMCUXHUYECKOMY 3J0POBbBIO, OCO3HAHUE LIEHHOCTU COOIIOACHUS
npaBui 0€30MaCHOTO MOBEICHUs ITPU padoTe ¢ BEUIECTBAMH, a TAK)KE B CUTYyalIUsIX,
YTPOKAIOIIUX 310POBBIO M AKUZHU JIIOJICH;

CIIOCOOHOCTH MPHUMEHATh 3HAHMSI, TOJydaeMble TIPU U3YyUYCHUU XUMUH, JJIS
pELICHUS 3a/1a4, CBI3aHHBIX C OKPYKAKOIIEH PUPOTHOU CPEJIOH, I HOBBILICHU S
YPOBHSL  3KOJIOTMUECKOW  KYJIbTYpbl, OCO3HaHHUsS TJIOOQILHOIO  XapakTepa
HKOJIOTMYECKUX MPOOJIEM U MyTel WX pElIeHUs MOCPEACTBOM METO/JIOB XHUMUH,
HKOJIOTUYECKOTO MBIIIIEHHSI, YMEHUS PYKOBOJICTBOBATLCS UM B TIO3HABATEIbHOM,
KOMMYHUKATUBHOU U COLIMAIIbHOM ITPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATbBI

B cocraBe MeranpenMeTHBIX pe3yJbTaTOB BBIJIEISIIOT 3HAYKUMBIC IS
bopMHUpOBaHUS MHPOBO33PCHHS OOIICHAy4YHBbIC TMOHATHS (3aKOH, TEOpHs,
NPUHIINI, TUTIOTE3a, (GaKT, CUCTEMA, IIPOIECC, IKCTIEPUMEHT U APYToe€.), KOTOPHIE
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYyYHBIX YYEOHBIX MpEAMETaXx U IMO3BOJISIIOT Ha
OCHOBE 3HaHHUM M3 3TUX MPEAMETOB (HOPMUPOBATH MPEIACTABICHUE O IETOCTHOM



HAYYHOU KapTHWHE MHpA, U YHUBEpCATbHbIC YUeOHbBIC AeHCTBUS (T0O3HABATEIbHbIC,
KOMMYHUKaTHUBHBIC, PErYyIATHBHBIC), KOTOpBIE oOOecrmednBaroT (GopMHUpOBaHUE
FOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBJICHUIO Y4E€OHOM
JEATEIbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEPCAJbHbIE yYeOHbIE 1eiCTBUSA

ba3oBbleiornyeckue 1eMC TBUA:

YMEHHUSl UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOCHHUHU
3HAHUU: PACKPBHIBATH CMBICI XUMUYECKUX MOHITHI (BBLACISATh UX XapaKTEPHbIC
MPU3HAKY, YCTAaHABJIMBATh B3aUMOCBSI3b C JPYTMMH MOHSATHUSIMU), UCTIOJIb30BaTh
MOHATHUS 1711 00BICHEHUS OTACIBHBIX (DAKTOB U SIBJICHHI, BELIOMPATh OCHOBAHHUS U
KpUTEPUU I KIAaCCU(UKAIMK XMMUYECKUX BEIIECTB U XMMHUYECKUX PEaKIUH,
YCTaHaBJIMBaTh MPUYUHHO-CJICICTBEHHbIC CBSI3U MEXAY OOBEKTaMH W3Y4YEHUS,
CTPOUTH JIOTUUECKUE pacCyXICHUs (MHIYKTUBHbBIC, JEAYKTUBHBIE, IO aHAJIIOTUN),
JIeNaTh BBIBOIBI M 3aKIIFOUCHHUS;

YyMEHUE TPUMEHSATH B TMPOIECCE IMO3HAHUS TMOHATUA (TMPEIMETHBIC W
MeTanpeaMETHBIC), CHMBOJIMYECKHUE (3HAKOBBIC) MOIEIIU, UCTIOJIb3YEMbIE B XUMUH,
peoOPa3oBbIBATh UPOKO MPUMEHSIEMbIE B XUMHUH MOJEIbHBIC MPECTABICHUS —
XUMUYECKUI 3HAK (CUMBOJI JJIEMEHTa), XUMUYeckas (opMmyia W ypaBHEHHE
XUMUYECKOUN peakiu — MPU PEIICHUH y4eOHO-TI03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJIEIbHBIX MPEICTABICHUN BBIABIISTh U XapaKTEPU30BATh CYIIECTBEHHbIE
MPU3HAKU U3Y4aeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMUYECKUX PEAKIIUM,
BBISBJISITE  OOIME 3aKOHOMEPHOCTH, MPUUYMHHO-CJICACTBEHHbIE CBSI3U W
MPOTUBOPEUHS B U3y4aeMbIX MTPOIIECCAX U SIBJICHUSX.

Ba3oBble ncciieoBare/ibCKue 1eiiC TBUSA

YMEHHUE HCIIOJb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KaueCTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe B KA4eCTBE OCHOBBI i1 (DOPMUPOBAHHUS THUIIOTE3BI TIO
MIPOBEPKE MPABUILHOCTHU BBICKA3bIBAEMBIX CYXKICHUM;

npuoOpeTeHue OIbITa 1O IJIAHUPOBAHUIO, OPraHU3AIMUd M TPOBEICHUIO
YUCHHYECKUX DJKCIIEPUMEHTOB, YMEHHE HaOmoAaTh 3a XOJ0M MpoIiecca,
CaMOCTOSITEILHO MPOTHO3UPOBATH €ro pe3yybTatr, GopMyJIMpPOBaTh 000 OIIEHUS U
BBIBOJIBI 110 PE3yJIbTaTaM MPOBEIEHHOTO OTIBITA, HCCIICAOBAHNUS, COCTABIATh OTUE T
O MIpoAeNIaHHOM paboTe.

Pabora c ungopmanmeii:

yMEHHE BBIOMpATh, AHATU3UPOBATH W HHTEPIPETHPOBATH HH(POpMAIUIO
pPa3IMYHBIX BUJOB U (POpM IpeACTaBICHUS, MTOTYy4aeMyIO U3 Pa3HbIX HCTOUYHHKOB
(HaygHO-TIOMYJISIpHAsl  JUTEpaTypa XUMHYECKOTO COJEpKaHHs, CIPaBOYHbBIC
nocobusi, pecypchl VHTepHeTa), KpUTHYECKH OICHUBATh MPOTHBOPEUYUBYIO U
HEI0CTOBEPHYIO HH(POpMAITHIO;



YMEHHE NPUMEHATh PA3JIMYHbIE METOJbI U 3aPOChl MPHU MOUCKE U OTOOpE
UHPOPMAIIUM U COOTBETCTBYIOLIMX JAHHBIX, HEOOXOJIUMBIX I BBINOJHEHUS
y4eOHBIX U MO3HABATENbHBIX 331a4 ONPEIEIEHHOT0 TUIIA, MPUOOPETEHHE OTIHITA B
o0jacTl HCMOJb30BaHUS HUH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYPOI aKTUBHOT'O UCIIOJIb30BAHUS PA3JINYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSTENBHO BIOUPATh ONTUMAIBHYIO POPMY IpEICTaBICHHS HHQOPMALIUU U
WUIIOCTPUPOBATh pEUIAEMbIE 337a4d HECJIOKHBIMM CXEMaMH, JIHarpamMMami,
npyrumu popmamu rpaduKy U KX KOMOMHAITUSIMU;

YMEHHE HCHOJIb30BaTh M aHAJIM3UPOBATH B IMpoOLECCE Y4YeOHOU H
UCCJIEI0BATENbCKOM IeITEIbHOCTH UHPOPMALIMIO O BIUSHUM ITPOMBIILIEHHOCTH,
CEINbCKOTO XO35MCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOLIEH MPUPOIHOU
Cpepbl.

KoMmMmyHMKaTHBHBIE YHMBEPCAJIbHBIE YUeOHbIE 1eHCTBUA:

YMEHHs 3a7aBaTb BONPOCHI (B XOJ€ Auaiora W (WiIM) OUCKYCCUHM) IO
CyLIECTBY  OOCyXmaeMoil Tembl, (OpMyIMpoBaTh CBOU  MPEAJIOKECHHUS
OTHOCUTEJIbHO BBINOJHEHUSI IPEJI0OKEHHOM 3a1auH;

YMEHHUS  NPEJICTABISATh  INOJYYEHHbIE  pEe3yJibTaThl  IO3HABaTEIbHOM
NESITEIbHOCTU B YCTHBIX M TNHCBMEHHBIX TEKCTaxX; JIe€JaTh MPE3EHTALUIO
PEe3yIAbTaTOB BBIMOJHEHHUS] XUMHUYECKOTO 3KCIEpUMEHTa (JIAOOPATOPHOTO OIBITA,
J1a00paTOpHOU pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO IPOEKTA);

YMEHHUS Y4YeOHOro COTPYAHHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
NO3HABATEIbHOM M HCCIEAOBATENIbCKOM  JESITENbHOCTH NPU  PELICHUU
BO3HUKAIOIIMX MpoOJieM Ha OCHOBE yuyéTa OOIIMX MHTEPECOB M COTJIACOBAHMS
no3uIui (00CyXKaeHuss, 0OMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPIUHALIUS
COBMECTHBIX JCHCTBUN, ONpENENeHUEe KPUTEPUEB MO OLIEHKE KayecTBa
BBITIOJTHEHHO M paOOTHI U IPYTHE).

PeryasiTuBHble yHUBepCaJbHbIE y4eOHbIE 1eiCTBUA:

YMEHHUE CaMOCTOSITEIbHO OMpPEAENsATh LEMU JEATEIbHOCTH, IJIAHUPOBATH,
OCYILECTBIIATh, KOHTPOJUPOBATh U NMPU HEOOXOJUMOCTU KOPPEKTHUPOBATH CBOIO
NesTeIbHOCTh, BbIOUpaTh HanboJiee 3pPekTrBHBIE CIOCOOBI pElIeHUs] YUeOHbIX U
MO3HABATENbHBIX 337]a4, CAMOCTOSITEIbHO COCTaBJISITh WM KOPPEKTUPOBAThH
MPEJIOKEHHBIA AITOPUTM JEUCTBUM NPU BBINNOJHEHUH 33aJaHUM C Y4ETOM
MOJIy4€HHsI HOBBIX 3HAaHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OIICHUBAaTh COOTBETCTBHE IOJYYEHHOTO pe3yibTara 3asBJICHHOW 1M, YMEHHUE
UCIIOJIb30BaTh ¥ aHAIM3UPOBATh KOHTEKCTHI, IPE/IJlaraéMble B YCJIOBUH 3a/1aHUM.

MNPEAMETHBIE PE3YJIBTATHBI

B cocrtaBe mnpeaMeTrHbIX peE3yabTaTOB IO OCBOEHHUIO O0053aTEIbHOTO
COJIep>KaHUs, YCTAaHOBIIEHHOTO JOaHHOW (denepambHON padoueil mporpammoi,
BBIJICIISIIOT: OCBOCHHBIE OOYUYAIOIIMMUCS HAy4YHBbIC 3HAHUSA, YMEHHUS U CIOCOOBI



neucTBul, cnenuduyeckue s OpeaMEeTHOM oOnactu  «XuMHs», BHJIbI
JNEATENIbHOCTH MO  IOJYYEHUID HOBOTO 3HAHWSA, €ro  MHTEPIpETaluu,
npeoOpa30BaHUIO U IPUMEHEHHIO B PA3IMYHBIX yU€OHBIX M HOBBIX CUTYAIIUSX.

K koHiry oOyuenusi B 8 kj1acce npenMeTHbIE pe3yIbTaThl HA 0a30BOM ypOBHE

JOJDKHBI OTpaXkaTh C(OOPMHUPOBAHHOCTD Y 00YUAIOIIMXCS YMEHUM:

e PACKPBIBATh CMBICI OCHOBHBIX XMMHUYECKHUX IOHSITHUH: aTOM, MOJIEKYJa,
XUMUYECKUHN JJIEMEHT, IIPOCTOE BEIIECTBO, CJIOKHOE BEIECTBO, CMECH
(oIHOpOIHAS U HEOTHOPO/IHAS ), BAICHTHOCTh, OTHOCHUTEIbHAS aTOMHAS U
MOJIEKYJISIDHAsE Macca, KOJMYECTBO BENIECTBA, MOJIb, MOJIpHAs Macca,
MacCcoBas I0JIs1 XUMHUYECKOTO 3JIEMEHTa B COCTUHEHUH, MOJIIPHBIN 00BEM,
OKCHUJl, KHCJIOTa, OCHOBAHUE, COJIb, AJIEKTPOOTPHUILIATEILHOCTb, CTEICHB
OKHUCJICHUSI, XUMUYECKas peakius, KilacCU(pUKalusg Peakiuii: peakiuu
COCIMHEHUSI, PEAKUMU Pa3JIOKEHUs, PEAKIUU 3aAMEIICHUS, PEaKIUU
0oOMeHa, 3K30- U SHI0TEPMUUYECKUE PEAKIH, TEIIOBOM 3PQeKT peakuuu,
AIpO aroMa, BJEKTPOHHBIN CIIOM aroMa, aTOMHas OpOUTAIb, pPagUuycC
aroma, XUMHUYECKas CBA3b, MOJSIPHAS U HEMOJSIPHAs KOBAJICHTHAsS CBS3b,
WOHHAs CBSI3b, HOH, KaTUOH, aHWOH, pACTBOP, MaccoBas J0JI BEIIECTBA
(MpoI1IeHTHAs KOHIICHTPALIUS) B paCTBOPE;

e WJUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XUMHYECKUX TMOHATHA U
MPUMEHSITH 3TU NOHATHUS IPYU ONTMCAHUU BEIIECTB U UX MPEBPAIICHUIA;

* ICTI0JIb30BaTh XUMUYECKYIO0 CUMBOJIMKY JIJIs1 COCTaBJIEHUS (POPMYJI BEIIECTB
Y YPABHEHUM XUMHWUYECKUX PEAKLUN;

* OTIPENIENATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAUHEHMSIX,
CTENeHb  OKHUCJICHHMsSI  DJIEMEHTOB B  OWHApHBIX  COEIUHEHUSX,
MIPUHAJIEKHOCTh BELIECTB K OIPEAEIEHHOMY KIIACCY COCIMHEHHN IO
dbopMynaM, BHUJ XUMHUYECKOW CBA3M (KOBAJCHTHAas W WOHHAasi) B
HEOPraHUYE€CKUX COCTUHEHUSAX;

epackpbiBaTh cMbICH llepuommueckoro 3akona JI. W. Mengeneesa:
JIEMOHCTPUPOBATh MOHWMAHHUE NEPUOJAUYECKONW 3aBUCUMOCTH CBOWCTB
XUMHYECKUX DAJIEMEHTOB OT MX MOJIOKEeHUA B [lepuoanueckon cucreme,
3aKOHOB COXPAHEHHs MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YY€HHSI, 3aKOHAa ABOTaapo;

e OMMUCHIBATh M XapakTepu3oBaTh TaOIMuHYO Qopmy Ilepumoandeckoit
CUCTEMBl XMMHUYECKHUX DJIEMEHTOB: pa3ju4aTh TOHSTUS «TJIaBHAs
noarpynna (A-rpymnmna)» u «mnodounas noarpymnmna (b-rpynmna)», mansie u
OoJIbIlIE TEPUOJbl, COOTHOCUTh OO0O3HAUYEHHs, KOTOpPHIE HMMEIOTCS B
tabmuie «lleproguueckas cuctema xumudeckux smementoB JI. W
MenneneeBay C YHUCIOBBIMH XAPAKTEPUCTUKAMH CTPOECHHS aTOMOB



XUMHUYECKHX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee YUCIIO IIEKTPOHOB
Y pacupeieseHUE UX MO JIEKTPOHHBIM CIIOSIM);

* KJJACCU(PULIMPOBATE XUMHUYECKUE D3JIEMEHTBI, HEOPTAHWYECKHE BEIICCTBA,
XMMHUYECKUE peakUMU (IO YUCIY U COCTaBY Y4YacTBYIOUMX B PEaKLUU
BEIIECTB, [0 TeroBoMY 3 dekTy);

e XapakTepu30BaTh (OMUCHIBATh) OOLME XUMHYECKHE CBOWCTBA BEILECTB
Pa3IMYHBIX KIACCOB, OATBEPIK/1asi ONMCAHNE MPUMEPAaMU MOJIEKYJISIP HBIX
YpaBHEHUM COOTBETCTBYIOLIMX XUMUYECKHUX PEAKIIN;

* [[POTHO3UPOBATH CBOMCTBA BEILECTB B 3aBUCUMOCTH OT UX KaYE€CTBEHHOT'O
COCTaBa, BO3MOYKHOCTM IIPOTEKaHHWsI XHMHYECKUX MPEBPALICHUN B
Pa3IMYHBIX YCIOBUSX;

* BBIYUCJIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO [JIOJI0 XMMHUYECKOTO 3JeMeHTa Mo (opmysie COEIMHEHUS,
MacCOBYIO JIOJII0 BEILIECTBA B pAacTBOpPE, MPOBOAUTH pPacu€rbl IO
YPAaBHEHUIO XUMUYECKOW PEaKI1H;

e IPUMEHATh OCHOBHBIE OIEPAIMM MBICIUTEIbHOMN NEATEIbHOCTH — aHAIN3 U
CUHTE3, CpaBHEHHE, O00O0OIIEHUE, CHUCTEMATU3alMI0, KJIAaCcCU(PUKAIUIO,
BBISIBIICHUE MPUYMHHO--CJICICTBEHHBIX CBA3EW — JJI1 U3yYEHUSI CBOMCTB
BEUIECTB U XUMHMUYECKUX PEaKIUil, €CTeCTBEHHO-HAYYHBIE METO/bI
NO3HAHUA — HaOMIOJEHUE, U3MEPEHUE, MOJIEIUPOBAHHUE, SKCIIEPUMEHT
(peabHbIN U MBICJICHHBIN);

e CJICIOBATh MPABUJIAM MOJIb30BaHUS XUMHYECKOM MOCY01 1 1Ta00paTOPHBIM
00OpyAOBaHMEM, a TaKkKe IMpaBUjaM OOpallleHHs] C BEIIECTBAMHU B
COOTBETCTBUM C MHCTPYKUUSMH IO BBINOJHEHUIO J1a0OPaTOpPHBIX
XUMHYECKUX OIBITOB MO TMOJYYEHUI0O M COOUpPaHHIO Tra3000pa3HBIX
BEIIECTB (BOJOpPOJAa W KHUCIOpPOJa), NPUTOTOBICHUIO PAcTBOPOB C
OIPENECIEHHON MacCOBOM JI0JIEW paCTBOPEHHOTO BEILIECTBA, INIAHUPOBATH
Y IPOBOJAUTH XUMUYECKHUE IKCTIEPUMEHTBI TI0 PacliO3HABAaHHUIO pACTBOPOB
miejoueld M KUCJIOT C MOMOIIBI0 MHJIUKATOPOB (JIakMyc, (eHOI(TaTICHH,
METUJIOPAHXK U APYTHE).

K koHity oOyuenusi B 9 kj1acce npeiMeTHbIE pe3yIbTaThl HA 0a30BOM yPOBHE

JOJKHBI OTpaXkarb COPMHUPOBAHHOCTD Y 00YUaIOIIMXCS YMEHUIA:

ePAaCKpbIBaTh CMBICJI OCHOBHBIX XHUMHUYECKUX TMOHITUH: XUMHYECKUN
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTMOH, AHHMOH, MPOCTOE BEIIECTBO,
CJIO’)KHO€ BEUIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEILHOCTh, CTENEHb
OKHUCJICHHSI, XUMUUECKasi peaKiysi, XUMUIeCcKasi CBsI3b, TEIIOBOM 3¢ ekt
peakiuu, MOJb, MOJSIPHBIH  OOBEM, pacTBOp,  AIIEKTPOJIMTHI,
HEDJIEKTPOJIUTBI, 3JEKTPOJIMTUYECKAsT JUCCOLMALNS, PEAKIUA HOHHOTO
oOMeHa, Karaqu3aTop, XUMHYECKOE€ paBHOBECHE, OOpaTuMble U



HEOOpaTUMBbIE PEAKIUHU, OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIUH,
OKHCJIUTENb,  BOCCTAHOBUTENb, OKHUCJIEHHE W  BOCCTAaHOBJICHHUE,
amutoTponusi, aM(pOTEPHOCTh, XUMUYECKasi CBS3b (KOBaJICHTHAs, MOHHAs,
METAUIMYECKAsd), KpUCTAUIMYECKas PEMETKa, KOPpPO3Us METAIUIOB,
CIUIaBbl, CKOPOCTb XHWMHWYECKOW PEaKIuu, IMPEAEIbHO HOIyCTUMAs
koHueHrpauus 11K BemecTsa;

e WJUTKOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XUMHYECKHX IOHATHH U
MIPUMEHSTH 3TU NOHATHUS IPU ONIMCAHUU BELIECTB U UX MPEBPAIICHUI;

* ICII0JIb30BaTh XUMHUECKYIO0 CHMBOJIUKY JIJIsI COCTaBJICHHS (JOPMYJI BEILIECTB
Y YPABHEHUN XUMUYECKUX PEaAKIIN;

* ONIPEAEIATh BAJICHTHOCTh M CTEIEHb OKUCJICHHUSI XUMHUYECKUX JJIEMEHTOB B
COCNMHEHUAX pA3JUYHOIO COCTaBa, IPUHALJICKHOCTh BEIIECTB K
ONpeNENEHHOMY KJIACCy COEAMHEHMH MO (QopMynaM, BUJA XUMHUYECKOU
CBSI3M (KOBA&JIEHTHAsA, HMOHHAsA, METAUIMYECKasi) B HEOPraHMYECKUX
COEMHEHUAX, 3apsij MOHA [0 XUMUYECKOU (opMyJsie, XapakTep Cpebl B
BOJIHBIX pACTBOPAaxX HEOPTraHUYECKUX COCAUHEHUM, TUIl KPUCTAJUIMY ECKO U
PEETKU KOHKPETHOTO BEILIECTBA;

epackpbiBaTh cMmbica llepuommueckoro 3axona JI. M. MeHnneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHHWE: OIMCHIBATh W XAPAKTEPHU30BATh
tabimunyto ¢opmy llepuoguueckoid cUCTEMBbl XUMHUYECKUX 3JIEMEHTOB:
paszimyarh NOHATHS «TJlaBHas mnoarpymnna (A-rpynna)» U «mooodHas
noarpynna (b-rpynma)», maneie W OOJIbLIME NEPUOABI, COOTHOCHUTH
0003Ha4YeHMs, KOTOpbIE MMEIOTCA B MEPUOAMYECKON Tabiuue, C
YUCJIOBBIMM ~ XapakTEPUCTHKAMU  CTPOEHUSI aTOMOB  XHMHYECKHUX
AJIIEMEHTOB (COCTaB M 3apsj sapa, oOIlee YHUCIO DSJEKTPOHOB U
pacmpenenieHue WX 0 JJIEKTPOHHBIM  CJIOSIM), OOBSCHATH OOIIMe
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3JIEMEHTOB M MX COEIUHEHUH B
npeaenax MajiblX NEPHOIOB U IIaBHBIX NOATPYIII C YYETOM CTPOECHHS UX
aTOMOB;

e KJJACCU(PULIUPOBATH XUMHUYECKHUE DJIEMEHThI, HEOPTaHUYECKHE BEIIECTBA,
XUMHYECKHE peakluu (MO YMCIy M COCTaBy YYacTBYIOIIMX B pEaKLUU
BEIIIECTB, IO TEIUIOBOMY 3(PEKTy, 0 U3MEHEHHUIO CTENECHEW OKUCIICHUS
XUMHUYECKHX DJICMEHTOB);

e XapaKTepH30BaTh (OMUCHIBATh) OOIME M CHEHU(PUISCKHE XUMHUUYECKUE
CBOMCTBA MPOCTBIX W CJIOXKHBIX BEMIECTB, IMOATBEPXkKAAs OMNUCAHUE
pUMEpPaMH MOJIEKYJSIPHBIX M WOHHBIX YpPaBHEHUM COOTBETCTBYIOIIUX
XUMHUYECKHUX PEAKIUN;

* COCTaBJISITh YPAaBHEHUS JIEKTPOJIUTHUECKOM TUCCOUUALNN KUCIOT, IIET0YEn
U COJICH, TOJIHbIE Y COKpAIIEHHBIE YPAaBHEHUS PEaKIMii HOHHOTO 0OMEHa,



ypaBHEHHsI peaKiuii, MOATBEPKAAMOIINX CYIIECTBOBAHHE T€HETUYECKOI
CBSA3U MEXK/Ty BEILIECTBAMU PA3JIMUHbIX KJIACCOB;

epPacKphIBaTh  CYIIHOCTh OKHCJMTEILHO-BOCCTAHOBHUTENbHBIX  PEAKIIMN
NOCPEICTBOM COCTABIICHUS AJIEKTPOHHOT'0 OaaHCa 3TUX PEAKIINM;

¢ IPOTHO3MPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HUX CTPOCHWS,
BO3MOKHOCTH TPOTEKAHUS XUMHUYECKUX MPEBpPALICHUN B Pa3IMYHBIX
YCIIOBUSIX;

 BBIYUCIIATh OTHOCUTEIILHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJI0 XMMHYECKOI'O0 3JieMeHTa 1Mo (opmysie COEAUHEHUs,
MacCOBYIO JIOJII0O BeIIeCTBA B PacTBOpPE, MPOBOJIUTH PACUETHI IO
YPaBHEHHIO XUMUUECKOU PEeaKIInu;

* COOJIONIaTh MPaBWJIA TOJB30BAHUS XUMHUYECKOW MOCYI0H U Ta00paTOPHBIM
o0OpyAOBaHMEM, a TakkKe IMpaBuUiaa OOpallleHHs C BELIECTBAaMHU B
COOTBETCTBUM C UWHCTPYKIUSIMHU 110 BBIMOJHEHUIO J1A00OPATOPHBIX
XAMUYECKUX OIBITOB TO TOJYYEHHUI0O M COOHMpaHUIO0 Tra3000pa3HbIX
BEIIECTB (aMMHUaKa M YTIeKHUCIIOTO ra3a);

 IPOBOJINTH PEAKIIMH, MMOATBEPIKIAIOIINE KaueCTBEHHBI COCTaB Pa3IMYHBIX
BEIIECTB: PACMO3HABaTh OMBITHHIM MYTEM XJIOPHI-, OPOMHI-, MOIUMI-,
KapOoHar-, ¢ocdar-, cummkar-, cyiabdar-, TUAPOKCUI-UOHBI, KaTHOHBI
AMMOHHUSI U MOHBI M3YYEHHBIX METAUIOB, MPUCYTCTBYIOIIME B BOJIHBIX
pacTBOpax HEOPTaHMUECKHX BEILIECTB;

e IPUMEHSATh OCHOBHBIE OTIEPAIIMU MBICIUTEIbHON ASSITEIbHOCTH — aHAIN3 U
CHUHTE3, CpaBHEHHE, 0000IIeHne, CHUCTEMAaTU3allhi0, BbBISBICHUE
NPUYUHHO-CIIEICTBEHHBIX CBSI3€M — JJII M3y4Y€HHs] CBOMCTB BEIIECTB U
XAMUYECKUX PpEaKIui, eCTECTBEHHO-HAyYHbIE METOAbl TIO3HAHHUS —
HaOJFO/ICHNE, M3MEPEHUE, MOJISIMPOBAHKUE, SKCIIEPUMEHT (pEalbHbIN U
MBICJICHHBIN).



TEMATHUYECKOE INTAHUPOBAHUE

8 KUIACC
KoauvecTBo yacos
Ne HaumeHoBaHMe pa3nesoB U JuekTpoHHbIe (Hud poBbIE)
KonTpoJsbHbie IIpakTnueckue
n/n TeM IPOrpamMMbl Bceero o0pa3oBarTeJibHbIE peCypChl
padoThI padoThI
Paznean 1. [lepBonayajibHbIe XUMUYeECKHE OHSTHS
Xumust — BaxkHast 00JIaCTh
11 €CTECTBO3HAHUS U 5 9 bubnmoreka [IOK
' MPAKTUYECKOMN ESITeIIbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BemectBa u xumMuueckue 15 1 bubmoreka [IOK
' peakuuu https://m.eds00.ru/7f41837¢
Hroro mo pazneny 20
Pa3znen 2. BakHelime npeacTaBuTe/ M HEOPraHU4e CKUX BelleCTB
21 Boznyx. Kucnopoa. [lonstue 6 bu6mmoreka [JOK
' 00 oKcHIax https://m.eds00.ru/7f41837¢
99 Bonopon. Ilonsitue o 8 1 bu6mmoreka [IOK
' KHCJIOTaX U COJISX https://m.eds00.ru/7f41837¢
53 Bopna. Pacteopsl. [lonstue 5 1 1 bu6mmotexa LIOK
' 00 OCHOBaHMSX https://m.edsoo.ru/7f41837c
OCHOBHBIE KJ1acChl
24 11 1 1 bu6mmoreka [JOK
' HeOpraHquvCKHX https://m.edsoo.ru/7f41837c
COEIMHEHUM
Hrtoro 1o pazuery 30

Paznen 3. [lepuoanueckmii 3axon u Ilepuoaguyeckas cucrema xumudeckux 3jaeMeHToB . U. Menneseea. CTpoeHue aToMOB.
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Xumuueckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE peaKkumumn

[Tepuoanuecknii 3aK0H U
[lepuoamnueckas cucrema
3.1 XUMHUYCCKHX 3JIEMEHTOB /. 7
N. Mennene-eBa. CtpoeHue
aToma

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

XUMHUYECKas CBA3b.

39 OKuUCIUTENbHO- 11 1 bubmuoreka IIOK
' BOCCTAHOBHUTEIbHEIE https://m.edsoo.ru/7f41837c
peakiumn
bu6nmoreka [JOK
Hroro no pasneny 18 https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB bubnuoreka IIOK

68 4
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9 KJIACC

KoJunuyecTBo yacos DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uug posbie
Ne n/nt P Kontpoabnsie | IpakTHuyeckue (mpp )
MPOrpaMMbI Bcero o0pa3oBareJbHbIE
padoThI padoThI
pecypcsbl
Pazned 1. BemecTBo 1 XUMH4YeCKHe peaKIUH
11 [ToBTOpeHue u yriryoneHue 3HaHUM 5 1 bubnnoreka LIOK
' OCHOBHBIX pa3/IeioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubnuoreka [IOK
' peaKiuii https://m.edso0.ru/7f41a636
13 DJIEKTPOJIUTHYECKAS] JUCCOIUALIHSI. 8 1 1 bubmmoreka [IOK
' XUMUYECKHE PEAKIMH B PACTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTasIbI M X COeTHHE HUS
21 OO0mas xapakTepucTHKa XUMHUYECKUX 4 1 bubnmnoreka [IOK
' aneMeHTOB VIIA-rpynnel. ['anorensr https://m.edsoo.ru/7f41a636
OO0ms XapakTepucTUKa XMMHUYECKUX
R bubnuoreka [IOK
2.2 anemeHTOB VIA-rpymnmel. Cepan e€ 6 https://m.edsoo.ru/7£41a636
COCTMHEHUS — '
OO0m@as xapakTepucTUKa XHMUYECKAX i 10K
noIMoTeKA
2.3 aneMeHTOB VA-Tpymmbl. A30T, docdop u ux 7 1 https2/m.edso0.ru/7f41a636
COCAMHEHUS
OO0mas XapakrepucTUKa XMMHUECKUX
bu6mmoreka [IOK
2.4 aneMmeHToB [VA-rpynnsl. Yriepon u 8 1 2 https://m.edso0.ru/7f41a636
KPEMHUI1 U MX COeUHEHHS — '
Hrtoro 1o paznerny 25



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

Paznena 3. MeTasjibl 1 UX COeJUHE HUHA

. bubmuoreka [IIOK
- Dot erofersaveraon ) https://m.edsoo.ru/7f41a636
. bubmuoreka [IOK
3.2 Baxkneiinme METaUIbI M KX COSAMHEHMS 16 e edevo.r U TF412636
Hroro mo paznmeny 20
Paznen 4. Xumusa u okpyxkammas cpeaa
4.1 B 6 bubnnoreka LIOK
: eIIeCTBA M MaTepPHAIIbl B )KU3HU YEIIOBEKa it odsoor/7F412636
Hroro no pasneny 6
b K
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 uomorexa [O

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