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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XMMHUHW Ha YpPOBHE OCHOBHOTO 0OImero o0Opa3oBaHUS
COCTaBJieHa HAa OCHOBE TpeOOBaHMW K pe3yJbTaTaM OCBOEHHMSI OCHOBHOM
00pa3oBaTebHON MPOTPAaMMBbl OCHOBHOT'O 0011IEro 00pa3oBaHus, MPEICTaBICHHBIX
B OI'OC OOO, a Takxke Ha oOcHOBe (deaepaibHON paboueld MpoOTrpamMMBbl
BOCTIUTAHUS U C y4ETOM KOHIICTIIIUU TPENo1aBaHus yaeOHOTO MpeaMera « XUMU I »
B 00pa3oBaTeNnbHBIX OpTraHu3anusx Poccuiickoit denepanuu.

[IporpamMmma mo xumMuu Ja€T MPEACTaBICHUWE O IENsAX, OOIIel cTpaTeruu
oOydeHHsl, BOCIHUTAaHUS W Pa3BUTUI OOYYaIONIMXCS CpPEACTBAMHU Y4eOHOTO
npenaMera,  YCTaHaBIMBAaeT  O0s3aTelibHOE  MPEAMETHOE  COJIepIKaHMUe,
NpEeNyCMaTpPUBACT pACTpEEIeHUe €ro Mo KiaccaM W CTPYKTypUPOBAaHHUE IO
pazzenaM M TeMaM MPOrpaMMbl 1O XHMHH, OMPEIETISeT KOJIMYECTBEHHBIC WU
KayeCTBEHHbIE XapaKTEePUCTUKU COJIepKaHus, PEKOMEHTYEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUSI XHMHH C Y4ETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX ~ CBSI3€H, JIOTUKH Y4eOHOTO TMpoOIlecca, BO3PACTHBIX
0COOEHHOCTE OOydJarommxcsi, OMNpeAeNsieT BO3MOXXHOCTH MpeaMeTa i
peanm3anuu TpeOOBaHUM K pe3yibTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTeIbHOU
IIporpaMMbl Ha YPOBHE OCHOBHOTO 00IIIer0 00pa3oBaHus, a TaAKKe TPEOOBAHHUHA K
pe3yibTataM 00y4YeHUs] XUMHUH Ha YPOBHE 1IeJIel M3Y4eHHSI PEeIMETa 1 OCHOBHBIX
BUJIOB Y4eOHO-TIO3HABATEIHLHON ACATENLHOCTA OOYYaIOIIErocsi Mo OCBOEHUIO
y4e0HOTO COIepIKaHUS.

3HaHWEe XUMUU CIY)KHT OCHOBOM JIsi (POPMHUPOBAHHSI MHPOBO33PEHUS
00ydJaromerocs, ero MpeiACcTaBICHUNA O MaTepUAbHOM €IWHCTBE MHUPA, BAKHYIO
poab urparT GopMHUPYEMbIE XMMHUEH MPEACTABICHUS O B3aUMOTIIPEBPAICHUIX
SHEPTUU U 00 DBOJIIOIHMH BEIIECTB B MPHUPOJE, O MyTAX PEHICHUS TI00aTbHBIX
npo0JIeM yCTOMYMBOTO pa3BUTHSl YEIOBEUECTBA — CHIPHEBOM, IHEPTETUUECKOM,
MUILEBOM U 3KOJOTUYECKOM 0€30MaCHOCTH, TPOOIIEM 3IpaBO OXPAHEHUSI.

N3yuenune xumuu:

CIIOCOOCTBYET  pealM3alldd  BO3MOXKHOCTEH ISl CaMOpPa3BUTUSA U
dbopmMupoBaHUs KyJIbTYypbI JMYHOCTH, €€ 001IeH U PYHKIIMOHATBHOU TPAaMOTHOCTH,

BHOCUT BKJIaJ B (D)OPMHUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEHN
0oOydJaronmxcsi, HABBIKOB WX CAMOCTOSTEILHOW Y4eOHOW JeATEILHOCTH,
HKCHIEPUMEHTAILHBIX M MCCJIENOBATEIbCKUX YMEHHUM, HEOOXOIUMBIX KaK B
MOBCETHEBHOM )KM3HU, TaK U B MPO(PecCuoHATLHOH IS TeThHOCTH;

3HAKOMUT CO CHEeUU(UKON HAYIHOTO MBINUICHHUS, 3aKJIabIBaeT OCHOBBI
1[EIOCTHOTO B3TJIs/1a HA €IMHCTBO MPUPOIbI U YETIOBEKA, SABJISIETCSI OTBETCTBEHHBIM
ATarnoM B (GOPMHUPOBAHUH €CTECTBEHHO--HAYYHO M IPaMOTHOCTH 00 Y4 arOIXC S,



CIOCOOCTBYET (POPMHUPOBAHHIO IIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO -
-Hay4YHBIM 3HAHUSAM, K IPUPO/IE, K YEIIOBEKY, BHOCUT CBOM BKJIAJ] B KOJIOTHUECKOE
oOpazoBaHue 00y4JaroLHXCS.

JlanHple HampaBjeHUs B OOYYEHMHM XHMHUU O0ECTEYMBAIOTCS CHenU(UKOi
CoZiepKaHus ydeOHOTO TMpeaMeTa, KOTOPBIM  SBISETCS  MEIaroTM4ecKu
alanTUPOBAHHBIM OTPaKEHHEM 0a30BOM HAYKW XMMHU HA ONIPEIETICHHOM dTare eé
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOTO 00111er0 00pa30BaHUs OPUCHTUPOBAH Ha
OCBOCHHE OOYYAIONIUMUCS CHUCTEMbI MEPBOHAYAIBHBIX MOHSATUNA XUMHUHU, OCHOB
HEOPTaHUYECKOM XMMHUM U HEKOTOPBIX OTACIbHBIX 3HAYUMBIX TMOHSTUN
OPraHNYeCKO XUMHH.

CtpykTypa coaepxaHusi IporpaMMbl 10 XUMUU c(HOPMUPOBaHA HA OCHOBE
CHCTEMHOTO Mmoaxoja K €€ nzydeHutro. CoaepxaHue CKIAAbIBACTCS U3 CHUCTEMBI
MOHSTUI O XUMHUYECKOM DJIEMEHTE 1 BEIISCTBE M CUCTEMBI IIOHITUI O XUMHUYECKOM
peakiuu. OO0€ 3T CUCTEMBbl CTPYKTYPHO OpPraHW30BaHbI 110 MPUHIUITY
MOCJIEIOBATENIFHOTO PA3BUTHS 3HAHU HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
pPa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHUSI KaK OCHOBBI BCET'0 €CTECTBO3HAHMUS;

— [lepuoanueckoro 3akona /1. 1. Menaeneera kak OCHOBHOT'O 3aKOHA XMW,

— YYEHHUS O CTPOEHUU aTOMa U XUMHYECKOU CBS3H;

— TMPEACTaBIICHUH 00 DIEKTPOJIUTHUUECKOW JUCCOIMAIMM BEUIECTB B
pacTBopax.

Teoperndeckre 3HaHUS PACCMATPUBAIOTCA HA OCHOBE JMIIUPUYECKHU
MOJTYYEHHBIX U OCMBICJIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCJIE0BATEIHHO OT OJTHOT O
YPOBHA K JAPYroMy, BBITOJHSS (PYHKIMH OOBSICHEHUS W TMPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUUYECKOTO NPUMEHEHHS U MOJIyY EHUSA
M3y4acMbIX BEIIECTB.

OcBoeHue mporpaMMbl 1O XHUMHUU CIOCOOCTBYET (DOpMHUPOBAHUIO
MPECTABICHUSI 0 XUMUYECKOW COCTABIIAIONIEH HAYYHON KAPTUHBI MUPA B JIOTUKE
e€ CHCTEMHOW MNPHUPOJAbI, IIEHHOCTHOTO OTHOIIECHUS K HAy4YHOMY 3HAHUIO M
METOJIaM TIO3HaHUsS B Hayke. M3ydeHwe XUMUU OPOUCXOJAUT C MPUBIICYCHUEM
3HAHUM U3 paHee H3YUYEHHBIX YYEOHBIX MpeaMeToB: «OKpyX arolumi Mup,
«buonorus. 5-7 knaccel» u «Ou3nKa. 7 KJacc.

[Ipy wu3yyeHUH XUMHUU TPOUCXOAUT (POPMUPOBAHHE 3HAHUM OCHOB
XUMUYECKON HayKH Kak 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUYECKOU
JEeATEIIbHOCTH YEJIOBEKAa M KaK OJIHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYPHI.
3agadya y4eOHOro mpeamera COCTOUT B (OPMHUPOBAHUU CUCTEMbI XUMHYECKUX
3HAHUN — BaXHEUTIMX (HaKTOB, MOHATHM, 3aKOHOB M TEOPETUUECKUX MOJIOKECHU,
JOCTYIHBIX 00O0OIIEHUH MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKH, B



OpUOOIIEHUM K HAayYHBIM METOJaM T[O3HAHUS TPU HW3YYCHUU BEUIECTB H
XUMHYECKUX PEaKiuii, B GOPMUPOBAHUHU U PA3BUTUU TTO3HABATEILHBIX YMEHUN U
UX TPUMEHEHHMH B Y4eOHO-TIO3HABATEIbHOW U Yy4eOHO-HCCIEI0BaTENbCKOMN
NEeSTeNbHOCTH, OCBOCHMM MpaBui Oe30macHOro oOpaiieHus ¢ BeUlecTBaMHU B
MTOBCETHEBHO W KU3HH.

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

— (opMHpoOBaHHE WHTEJIEKTYaIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPUHATHIO PELICHUM,
CIIOCOOHOM aanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU;

— HampaBJICHHOCTh OOyYeHHs Ha CHUCTEMaTHYECKOE MpUOOIICHHE
oOydJaronmxcsi K CaMOCTOSITEIbHOM IMO3HABaTEIbHON JAESITeTbHOCTH, HAyYHBIM
METOJIaM TO3HaHUs, (OPMHUPYIOLUMM MOTHUBAILMIO U Pa3BUTHE CIIOCOOHOCTEH K
XHMWH,

— o0ecIeueHne yCIIOBHM, CIIOCOOCTBYIOIHX IPHOOPETECHUIO 00 yJIAFOIIIAMHUC S
OTbITa Pa3HOOOPA3HON NEATETHbHOCTH, MO3HAHUS W CAMOTIO3HAHUS, KIIFOUEBBIX
HABBIKOB (KJIFOYEBBIX KOMIICTEHIIMI), UMEIONMX YHHBEPCAILHOE 3HAYCHHUE JIJIS
Pa3IMIHBIX BUJOB JESTEIILHOCTH;

— @opmupoBanue o00meld (YHKIMOHAIBbHOM M E€CTECTBEHHO-HAYYHOU
IPAaMOTHOCTH, B TOM YMCJIE€ YMEHMA OOBSICHATb U OILCHUBATH SIBJICHUS
OKPY’KalOUIEro MHpA, UCHOJIb3Yys 3HAHHUS U OIBIT, MOJYYEHHbIE NMPU HU3YYEHUU
XUMUHY, TPUMEHATh MX MPU PELIeHUH NpoOJeM B IMOBCEIHEBHON >XHU3HU H
TPYILOBOM AEATENBHOCTH;

— (QopmupoBaHue y 0Oy4aloUMXCs TyYMaHUCTHYECKUX OTHOIICHUMH,
NOHUMAHMSI LIEHHOCTU XHUMHUYECKUX 3HAHUU [JIs1 BBIPAOOTKU 3KOJOTHYECKU
LEJIECO00Pa3HOro0 TMOBEACHUS B OBITY M TPYJOBOW JEATEIILHOCTH B LEIAX
COXpaHEHUs CBOETO 3/I0POBbS M OKPY>KAOILEH TPUPOTHOM CpeIbl;

— pa3BUTHE MOTHUBAIIMU K OOYUEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCIHMTAHUI0O HAa OCHOBE YCBOEHHMS OOIICYEIIOBEYECKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpO(dUIIS ¥ HAMPABIEHHOCTH JaTbHEUIIETO
00y4eHus.

OO6miee yuCIO YacoB, OTBEAEHHBIX MJIi M3YUYECHHS XHUMHH Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanwsl, cocTaBysieT 136 gacoB: B 8 kimacce — 68 gacoB (2
yaca B HeJleno), B 9 kimacce — 68 yacoB (2 yaca B HEZICIIO).



COJAEP’>KAHUE OBYYEHUA

8 KJIACC

IlepBoHayajbHbIE XUMHYECKHUE OHATUSA

IIpenmer xumuun. Ponb XUMUK B KU3HU YEJIOBEKA. XUMUS B CUCTEME HaYK.
Tena u BemecTBa. PU3NUECKUE CBOWCTBA BEUIECTB. ArperaTHO€ COCTOSIHUE
BelecTB. [loHATHE O METOJax MO3HAHUSI B XUMHUH. YHCThIE BEIIECTBA U CMECH.
Cnoco0bI pa3ieneHus CMeCeH.

ATOMBI M MOJEKYJIbl. XUMHUYECKHE 3JIeMEHThl. CHMBOJBI XUMUYECKUX
a1eMeHTOB. [IpoCThI€ U CI0KHBIE BEMIECTBA. ATOMHO-MOJICKYJIIPHOE YUEHHE.

Xumuueckas GopMmyna. BaleHTHOCTP aTOMOB XHMHYECKHX DJIEMEHTOB.
3akOH TIOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCHUTENbHAsT aTOMHas Macca.
OTHOcCHUTENbHAA MOJIEKYJIsipHas Macca. MaccoBas 40151 XMMUUYECKOTO 2JIEMEHTA B
COEJIMHEHUHU.

KomuecTBo BemecTBa. Mouib. MosisipHas macca. B3auMocCBA3b KOJTHYECTBA,
Macchl M YHCJAa CTPYKTYPHBIX €IWHMII BemiecTBa. Pacuérel mo Qopmymnam
XUMUYECKUX COCAUHEHUN.

OU3NYECKUE U XUMUYECKHUE SBJICHUS. XUMHUYECKAs PEAKIMS U €€ MPU3HAKH.
3aKoH COXpaHEHHs MacChl BEIIeCTB. XWMHUECKue ypaBHeHMs. Kiaccudukarms
XUMHYECKUX peaKinii (COSTMHEHUS, Pa3JIOKEHHSI, 3aMeIIeHus, 0OMEHa).

Xumuueckuit IKcnepumenm

3HAKOMCTBO C XMUMHUYECKOW MOCYAOH, MpaBuiIaMu paboThl B Ja00paTopuu u
npuéMamMu oOparieHus ¢ JadopaTropHBIM 000PyA0BaHUEM, U3YUCHHE U OTIHC aHUE
(GU3UYECKMX CBOWCTB 0Opa3sloB HEOPTAHWYECKHUX BEIIECTB, HAOJIOICHNC
dbusnueckux (MIaBJIeHUE BOCKA, TasHUE JbJa, pAaCTUpaHHE caxapa B CTYIIKE,
KUIIEHUE W KOHJICHCAIUSl BOJIbl) U XUMHUYECKUX (TOPEHUE CBEYM, MPOKATMBAHUE
MEJHOM MPOBOJIOKH, B3aUMOICUCTBHE MeJla C KUCJIOTOM ) SIBJICHUI, HAOJIO1eHHUE U
ONMCAHWE TPU3HAKOB MPOTEKAHUS XUMUYECKUX peakiui (pasyioKeHue caxapa,
B3aUMOJICHCTBUE CEPHON KUCJIOTHI C XJIOPUIAOM Oapus, pa3yioKeHHUEe THAPOKCHIA
menu (1) mpu HarpeBanuu, B3aUMOIeHCTBHE XKelie3a ¢ pacTBopoM com menu (1),
U3y4eHHe CTIOCOOOB pa3JeieHus] CMECEH: ¢ TIOMOIIBI0 MarHura, (UiIbTPOBAaHHUE,
BbINTAPUBAHUE, JUCTUUILIMS, XpoMaTrorpadusi, IpOBEEHUE OUMCTKU MOBAP EHHO U
CONMM, HAONIOJICHWE W  OMNHUCAaHUE PE3YJbTaTOB  MPOBEACHUS  OIbITA,
WUIFOCTPUPYIOIIETO 3aKOH COXPAHEHUsS MacChl, CO3IaHUE MOJEICH MOJIEKYII
(IIapoCTEepPIKHEBBIX).

BaxuHeime npeacTaBuTe/ M HEOPraHMYECKUX BeILECTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciopos — 3JI€MEHT U POCTOE
BelecTBO. HaxoskneHuwe kuciiopoja B Hpupoje, (PU3NYECKHEe U XUMHYECKUE
cBoiicTBa (peakuuu ropenus). Oxcunbl. Ilpumenenue kuciopona. CrocoObl



NOJIyYCHUsI KHUCJIOpoJa B JabopaTtopud M HNpOMbIIUIEHHOCTH. Kpyrooport
Kucaopoza B npupoe. O30H — autoTpoIHas MOAU(UKAIUS KHCIOPOIa.

TennoBoit 3pQekT XUMUYECKON peaklnu, TEPMOXUMHUYECKUE ypaBHEHMUS,
DK30- W DHIAOTEPMHUUYECKUE peaKUuu. TOIUIMBO: yrojb M METaH. 3arpsi3HEHHE
BO3/1yXa, yCUJIEHHE MapHUKOBOTO 3 (eKTa, pa3pylieHrne 030HOBOTO CJIOSI.

Bomopon — anemeHT M mpocToe BemecTBO. HaxoxkneHnwe Boaopona B
npupone, (uznueckue W XUMHUYECKHE CBOMCTBA, NPHUMEHEHHE, CIOCOOBI
noxy4yeHus. Kuciaorsl u conm.

MossipHbIil 00BEM ra3oB. Pacuérsl 10 XUMUYECKUM YPABHEHUSIM.

dusnyeckue CBOMCTBA BoAbl. Boma kak pactBoputens. PacTBOpBL.
HacplmieHHbIE M HEHACBHILIEHHBIE PAacTBOPHI. PacTBOPMMOCTH BEIIECTB B BOJIE.
MaccoBas 1015 BelmecTsa B pacTBope. XMMUYECKUE CBOMCTBA BOABL. OCHOBaHUS.
PoJib pacTBOpOB B IpUpPOJE U B )KU3HU YeloBeKa. KpyroBopoTt BoAbl B IPUPOIE.
3arpsi3HeHue NpUPOAHBIX BOJI. OXpaHau OYMCTKA IPUPOIHBIX BOJI.

Knaccudukarus neoprannueckux coenuHenuil. Okcuanl. Knaccudukanus
OKCHUJIOB:  coJiecoOpasywommue (OCHOBHBIE, KHUCJIOTHbIE, aM(OTepHbIE) U
HecosieoOpazytoume. Homenknmarypa okcumoB. PU3WYECKHME U XUMHUYECKUE
cBoicTBa OKCUAO0B. [losmyuenne okcuaos.

OcnoBanus. Knaccudpukanuss OCHOBaHUI: IIENOYM U HEPACTBOPHUMBIEC
ocHoBanus. HomeHknarypa ocHoBaHuid. PU3WYECKUE W XMMHYECKHE CBOWCTBA
ocHoBaHuu. [lonyuenune ocHOBaHUM.

Kucnotel. Knaccuduxanus kucinot. Homenknarypa kucior. @usnyeckue u
XUMHUYECKHE CBOWCTBA KUCJIOT. Psn aktuBHOocTM MetauioB H. H. bekerosa.
Ilonyyenne KucIor.

Comu. Homenknarypa coneil. @uznueckue U XMMAYECKUE CBOUCTBA COJIEH.
[lonyuenue comnen.

['eneTnyeckas CBSI3b MEXKAY KIIACCAMHU HEOPTraHUYECKUX COEIUHEHUN.

Xumuueckuit IKCnepumenm:

Ka4€CTBEHHOE OIPEEICHNAE COAEPKAHUS KHUCIOPO/1a B BO3AYXE, IOJyUEHHUE,
coOupaHue, pacrno3HaBaHWE W H3YyUYEHUE CBOICTB KHUCIOpPOJa, HAOJIOJIEHUE
B3aMMOJICUCTBUS BEUIECTB C KUCJIOPOAOM U YCIOBHUS BO3HUKHOBEHUS U
npeKpaiieHus ropeHus (mokapa), O3HaKOMIJIEHHE C o0Opa3liaMu OKCHIOB H
OMHMCaHUEe HMX CBOWMCTB, MOJyd€HHUE, COOUpaHUE, paclo3HaBaHHE U H3y4YEHHUE
CBOMCTB Bojgopoaa (ropeHue), B3auMo/ieiicTBrue Bogopoaa ¢ okcugaom meau (11)
(BO3MOHO HCIIOJh30BaHNE BHUICOMATEPUAIOB), HAOMIOACHIUE 00Pa3Il0B BEIIECCTB
KOJIMYECTBOM | MOJb, UCCIIEIOBaHHE OCOOEHHOCTEH pPACTBOPEHMS BEIIECTB C
Pa3IMYHON pPacCTBOPUMOCTHIO, MPUTOTOBIEHUE PACTBOPOB C OMNPEAEIEHHOU
MacCOBOM JOJIEN PACTBOPEHHOTO BEIIECTBA, B3AaUMOJCHCTBUE BOAbI C METAIIIAMU
(HaTpyeM W KajbIeM) (BO3MOXKHO HCIIOJIb30BAaHWE BHUACOMATEPHATIOB),



UCClieOBaHUEe OOpa3ll0B HEOPTaHUYECKUX BEIIECTB PAa3jUYHBIX KIIACCOB,
HaOJIFOICHIE N3MEHEHHUS OKpacKH MHIUKATOPOB B PACTBOpaxX KHUCJOT U MICIIOYEH,
u3ydeHue B3aumojeincTBusa okcuaa meau (ll) ¢ pactBopom cepHOIl KHUCIIOTHI,
KHCJIOT C METaUlaMH, PEaKIUN HEUTpAIM3alrd, IOJYYEHHE HEPac TBOPUMBIX
OCHOBAHHM, BBITECHEHUE OJHOTO METAJUIA JPYTUM M3 PACTBOPA COJIM, PEIICHUE
DKCIICPUMEHTAIBHBIX 3a7a4 Mo TeMme «BaxHelme kiacchl HEOPTaHHMYECKHUX
COCIUHCHMID).

Iepuoanyecknint 3axkoH u Ilepuoamyeckass cucTeMa XHMHYECKHX
yieMmenToB JI. U. MenneseeBa. Crpoenne aTtoMoB. XHMHYECKasi CBA3b.
OKHCJIUTETBHO-BOCCTAHOBHUTE/IbHbIE peaKIMU

[lepBbie TOMBITKU KIAaCCUPUKAIUMU XUMUYECKUX 3yieMeHTOB. [loHsaTne o
rpynmnax CXOJHBIX JJIEMEHTOB (IIIEJOYHbIE M IIEIOYHO3EMEbHBIE METAUIhI,
raJIOT€Hbl, UHEPTHBIE a3bl). DJIEMEHTHI, KOTOpPbIE 00pa3yroT aM(POTEPHBIE OKC U bl
U TUJIPOKCUJIBI.

[lepnonnueckuii 3akoH. [leproanueckas cucteMa XMMUYECKUX SJIEMEHTOB /J.
.  MenneneeBa. KopoTkomepuonHas Y JJIMHHONEPHOJAHAsA  (OpPMBI
Ileproguueckor cuctemol xumudeckux 3yeMeHToB [l. 1. MenneneeBa. Ilepuoabl
u rpynnbl. OU3WYECKHI CMBICH MOPSJKOBOTO HOMEPA, HOMEpPOB IepHUoja U
TPYIIIbI 3JIEMEHTA.

Ctpoenue atromoB. CocTaB aTOMHBIX sifiep. M30Tombl. DnekTpoHbl. CTpoeHue
AIIEKTPOHHBIX 000JI04eK aToMOB TMepBbiXx 20 XMMHUYECKUX DJIEMEHTOB
ITepuoguueckor cuctemsl . M. Menneneea. XapakTepuCTUKa XUMHUYECKOTO
3JIEMEHTA 110 ero noJjoxenuto B [lepuo nnueckoii cucreme /. 1. Mennaeneesa.

3aKOHOMEPHOCTA H3MEHEHUsI pPajuyca arOMOB XHUMHUYECKHUX DJIEMEHTOB,
METAUIMYECKNX U HEMETAUIMYECKUX CBOMCTB MO TPYIIIAM U MEPHUOAaM.

3Hauenue [lepuoanueckoro 3akoHa u [leprnognyueckoit CUCTEMbI XUMUYECKUX
AJIEMEHTOB Ui pa3BuTUs Hayku W npaktukd. . V. MenaeneeB — y4é€Hbl U
rpaXKJaHUH.

Xumuueckass CBsi3b. KoBasieHTHas (MOJIsipHAss W HEMOJSIpHAs) CBS3b.
DJIEKTPOOTPHULIATETLHOCTh XUMHUUYECKHUX AIeMEHTOB. lOHHAs CBA3b.

Crenenb  okuciaeHus. OKHUCIUTEIbHO--BOCCTAHOBUTEIILHBIE  PEAKIIUU.
[Iporiecchl OKUCIIEHUS U BOCCTAHOBJICHHS. OKHUCIUTETN U BOCCTAHOBUTEIH.

Xumuueckuiit IKCnepuMenm:

M3ydeHHe OOpa3loB BEIICCTB METAUIOB M HEMETAVIOB, B3aWMOJICHCTBUE
TUJPOKCHUAA IIMHKA C pacTBOpaMU KHUCJOT U IIEIOYEH, MPOBEIACHUE OIbBITOB,
WUTIOCTPUPYIOIIMX  TPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKIUI

(ropeHwue, peakiuy pa3ioKeHus, COSTUHEHUS ).
Mestcnpeomem noie céa3u



Peammzanms MeXnpenMETHBIX CBS3€M INPU M3YYEHUM XMMHHM B 8 Kiacce
OCYILECTBIIIETCSI 4YEpPE3 UCIOJIb30BaHHE KAaK OOIIMX €CTECTBEHHO--HAYYHBIX
MOHSATHUM, TaK U MOHITUH, SIBISAIOIIMUXCS CUCTEMHBIMU IS OTIEIbHBIX PEIMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO01me ecTeCTBEHHO--HAYUHbIE MMOHSATHUS: HAYYHbIN (DaKT, TUIIOTE3a, TEOPHS,
3aKOH, AaHaJdM3, CHHTE3, KIaCCU(PUKAIMA, NEPUOJUYHOCTb, HAOIIOJCHHUE,
DKCHEPUMEHT, MOIETUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

@dusnka: Marepus, aroM, OJJIEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKIHUJ,
W30TOIBI, PAAUOAKTUBHOCTD, MOJIEKYJIA, dJIEKTPUYECKUM 3apsijl, BELIECTBO, TEJO,
00BbEM, arperartHoe COCTOSIHHE BEIIECTBA, I'a3, (PU3NUECKUE BEIMUUHBI, €IUHULIBI
U3MEPEHUs, KOCMOC, IUIAHETHI, 3BE€3/1b1, COJHIIE.

buosnorus: porocuntes, npixanue, ouoc depa.

['eorpadus: armocdepa, rugpocdepa, MUHEpPAIbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE HCKOIIAEMBIE, TOTUIMBO, BOJHBIE PECYPCHI.

9 KVIACC

BemecTBo 1 XMUMHYECKas peaKUus

[lepnoanueckuii 3akoH. [lepronnueckas cucteMa XUMHUYECKHUX JIEMEHTOB /1.
N. Menpeneea. CtpoeHre atoMOB. 3aKOHOMEPHOCTH B W3MEHEHUM CBOMCTB
XUMUYECKUX DJJIEMEHTOB IIEPBBIX TPEX IMEPUOJOB, KaWsd, KaJIbLHMsI M HX
COCOMHEHUI B COOTBETCTBUM C IIOJIOKEHHEM 3JIEMEHTOB B Illepmoamdeckoit
CHUCTEME U CTPOCHHEM UX aTOMOB.

CtpoeHne BelecTBa: BHJIBI XUMHUYECKOM CBS3U. THIBI KPUCTALIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAIMYECKON PELIETKU U
BHUa XUMHUYECKOM CBSI3H.

Knaccuduxaiuss 1 HOMEHKIaTypa HEOPTAHWYECKUX BEIIECTB. XUMUYECKHUE
CBOMCTBAa BEUIECTB, OTHOCSIIMXCS K PpAa3JUYHBIM KJIaccaM HEOPTaHUYECKHUX
COEMHEHUI, TEHETUYECKAs CBSI3b HEOPTraHUYECKUX BEIIECTB.

Krnaccuduxaruss XaMu4ecKUX peakiyii Mo pa3IMyHbIM MpU3HAKaM (110 YHUCTY
U COCTaBY Yy4YaCTBYIOUMX B pEaKIUU BEIIECTB, MO TEIIOBOMY 3(ddekry, Mo
U3MEHEHHUIO CTEMEHEH OKUCIIEHUS] XMMHUYECKUX 3JIEMEHTOB, IO 0OpPaTUMOCTH, IO
YUaCTHIO KaTaln3aropa). DK30- U SHI0TEPMUUYECKUE PEAKIIUN, TEPMOXUMHUUECKUE
YpaBHEHUS.

[lonstne o ckopoctu xumuyeckol peakuuu. [loHsTHe 00 OOpaTUMBIX U
HEOOpATUMBIX XUMHUUECKUX peakiuax. [IoHsATHE O TOMOTEHHBIX U reTepOreHHBIX
peakuusax. I[louatue o karammse. [lonstue o xumuueckom pasHoBecun. DakTopsl,
BIIMSIIOIIME HA CKOPOCTh XMMHYECKOW PEAKIUU W IMOJIOKEHHE XHMHYECKOTO
paBHOBECHS.

OKHCIIMTENTLHO-BOCCTAHOBUTEIbHBIE ~ PEAKIMU,  DJIEKTPOHHBIA  OayaHc
OKHCJIUTENbHO-BOCCTAHOBUTENbHOU  peakuuu.  CocTaBiieHME  ypaBHEHUU



OKHCJIUTENbHO--BOCCTAHOBUTENIBHBIX ~ PEAKIMM C HCIOJb30BAaHUEM METOJA
AIIEKTPOHHOTO OaaHca.

Teopust 2nEKTPOIUTUUECKOHN TUCCOUMALUH. DJIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
Katnonsl, aHnOHBI. MexaHn3M AUCCOLMALMM BEIECTB C Pa3JIMYHBIMU BUIAMU
xuMudeckoi cBa3u. Crenenp aucconuanuu. CUIbHbIE U ca0ble AIEKTPOJIUTHI.

Peakumny noHHOTO OOMEHA. Y CII0OBUS PO TEKaHUS PEaKil HOHHOTO OOMEHa,
NOJIHBIE W COKpAalllEHHbIE HOHHBIE ypaBHEHUs peakuuil. CBOMCTBa KHUCIOT,
OCHOBaHMHM M COJIEH B CBET€ MPEACTABICHUA OO0 DIEKTPOJUTHUYECKON
nucconuanyy. KauecTBeHHbIE peakuy Ha HOHBL. [IoHsATHE 0 THAPOII3E CONEH.

Xumuueckuit IKcnepumenm

O3HAaKOMJICHUE C MOJEISIMHU KPUCTALUIMYECKUX PEIETOK HEOPTaHUYECKHUX
BEUIECTB — METAUIOB M HEMETAUIOB (rpaduTa U anMasa), CJOKHBIX BEIIECTB
(xJlopuaa HaTpHsl), UCCIENOBAHUE 3aBUCUMOCTU CKOPOCTH XUMUYECKOU PEeaKIUU
OT BO3JCUCTBUS pPa3IM4HBIX (PAaKTOPOB, HCCIECAOBAHUE DSJIEKTPONPOBOJAHOCTH
pacTBOPOB BEILECTB, MPOLECCA IHCCOLMALMMA KHUCIIOT, WIEJIOYE M COJIEH
(BO3MOKHO  HCIIOJIb30BAaHUE BUAECO MarepUalioB), IPOBEJCHUE OIIBITOB,
WUIIOCTPUPYIOIIMX ~ MPU3HAKKM MNPOTEKaHWs  peakiuii HMOHHOro oOMeHa
(oOpazoBaHue oOcajka, BbIJEICHUE Ta3a, O0Opa3oOBaHHWE BOJbl), OIBITOB,
WUTIOCTPUPYIOIIMX  IPUMEPBI  OKUCJMUTEILHO-BOCCTAHOBUTEIBHBIX — PEAKLIHN
(ropeHue, peakluy pa3yIoKEHHsI, COEIMHEHUS ), paclO3HAaBaHUE HEOPTAHUYECKHUX
BEIIECTB C TMOMOUIbIO KAUYECTBEHHBIX PEAaKUMi HA HOHBI, PEUICHHE
DKCHEPUMEHTAIIBHBIX 3a/1a4.

HemeTanibl 1 X COeAMHEHMS

OO6mras  xapakTepucTUKa TajgoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTerneHu okuciieHus. CTpoeHue u (pu3ndyeckue CBONCTBA MPOCTHIX
BEIIECTB — TaJloreHoB. XHMHYECKHE CBOWCTBA Ha MPHMEPE  XJOpa
(B3aMMOJEHCTBHE C METAUIAMH, HEMETaUlaMH, IIejioyamMH). XJIOpPOBOJOPO/I.
CoJisiHasE KUCJOTa, XMMUYECKHE CBOMCTBA, MOJy4YEHUE, NpuMeHeHue. [leicTBue
XJIOpa U XJOPOBOJOPOJAa HA OPraHU3M 4YeJoBeKa. BaxHeuime XJIopuabl U UX
HaXOXK/JIEHUE B IPUPOJE.

O6mras xapakrepuctuka 371eMeHTOB VIA-rpymnmbl. OcoOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHne U (u3UUecKue CBOWCTBA
MIPOCTBIX BEIIECTB — KUCJIOPOJ1a U CEPbI. AJUTIOTPOMIHbBIE MOIHU(PUKAILIMHA KUCIOPO1a
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBoIOpo, cTpoeHue, Gu3nueckue u
XUMUYECKHE CBOMCTBA. OKCUABI CEPBI KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepnHas kucioTa, (u3nUeckne W XUMHUYECKHE CBOMCTBa (00mIMeE Kak
NpeICcTaBUTENsl Kilacca KUCIOT U crneuupuueckue). XUMHUECKHE pPeakiHH,
JeXallMe B OCHOBE MPOMBIIIIEHHOTO CMoco0a MOJy4YeHHs] CEPHOM KHUCIOTHI.
[Ipumenenue cepHoi KUCA0ThI. COJIM CEPHOM KHCJIOThI, KAYE€CTBEHHAs pEAaKIUsl Ha



cynbdar-uon. HaxoxxnaeHue cepbl U e€ COCAMHEHUH B MpUpoje. XUMHUECKOE
3arpsA3HEHUE OKPYXKAIOIIEH Cpellbl COEAMHEHUSMH Cepbl (KUCIOTHBIE JIOXK[IH,
3arpsi3HEHUE BO3AyXa U BOJOEMOB), CIIOCOOBI €0 MPEA0TBPAIICHHUS.

OO6mras xapaktepucTka 3eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKUCIIEHHS. A30T, paCIpOCTPAaHEHHE B MPUPOJE,
duznueckue u XumMuieckre cBoicTa. KpyroBopor azoraB nipupoje. AMMHAK, €r0
du3nyeckre 1 XUMUYECKHUE CBOMCTBA, oJTyuyeHHe 1 npumeHenue. Coau aMMOHUS,
ux (pu3MYecKue 1 XMMHYECKHe CBOMCTBA, MpuMeHeHue. Kauec TBeHHast peakiusi Ha
HMOHBI aMMOHUS. A30THasi KUCJOTa, €€ MoJydyeHue, (pu3mueckrue U XUMHYECKHe
cBOMcTBa (00IME Kak TMPEACTAaBUTENSA Kiacca KHUCIOT W cruenuduyueckue).
Hcnonp3oBaHue HUTPATOB M COJIEM aMMOHHUSI B KAayeCTBE MUHEPAIbHBIX
ynoOpeHuil. XUMHUYECKOE 3arpsI3HEHNE OKPYKAIOIIEH Cpeabl COETUHEHUSIMU a30Ta
(KMCJOTHBIE JOXAM, 3arpsi3HEHHE BO3AYyXa, NOYBbI M BOJN0EMOB). Docdop,
auoTponHble Moaupukauun (ocdopa, puanUeckue U XUMHUYECKUE CBOMCTBA.
Oxkcun hocdopa (V) u pochopHas kuciaota, puznueckrie 1 XUMHUIECKHUE CBOMCTBRA,
noJsyuenue. Mcnonb3oBanue pochaToB B Ka4e€CTBE MUHEPAIBbHBIX YI00pEHUIA.

OO6uras xapakrepuctuka 371eMeHTOB |VA-rpymnmbel. OcoOEHHOCTH CTPOEHUS
aTOMOB,  XapakTepHbIE  CTENEHU  OKHUCJIEHUS.  YTJEepod,  aUIOTPOMHbIE
Moau(UKalMy, pPacupoOCTpaHEHHWE B MpUPOAE, (PUIUYECKHE U XUMHUYECKUE
cBoiicTBa. AncopOuus. Kpyrosopot yraepoa B npupojae. OKCUbI yriepoaa, ux
dusznueckue M XUMUYECKHE CBOWCTBA, JCHCTBME HA JKUBbIE OPTAHU3MBI,
NOJIyYCHUE U MPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMbl, CBA3aHHBIE C OKCUAOM
yraepoaa (1V), rumore3a TyI00anbHOTO TMOTEIICHWS KJIMMara, MapHUKOBBIN
s dekt. YronbHas KUCIOTa U €€ CoJd, uX (PU3NIECKUEe U XMMUYECKUE CBOMCTRA,
nojyueHue u npumeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanne KapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIIICHHOCTA U CETbCKOM
XO35IUCTBE.

[lepBoHauanbHbIE NOHITHUS 00 OPraHMUYECKUX BEIIECTBAX KaK O COSAUHEHUX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJIeH, STaHOJI, TJMIEPUH, YKCYCHasl KUCIIOTA).
[IpupoiHbIE HMCTOYHHUKHU YIJIEBOJOPOAOB (yrojb, MNPUPOAHBIM Ta3, HedTh),
NPOAYKTHI UX TepepaboTku (O€H3MH), UX POJib B OBITY M MPOMBINIIEHHOCTH.
[TonsiTne 0 OMOIOTUYECKH BaXKHBIX BEILIECTBAX: JKUpaX, OeNKax, yrieBoJaax — U ux
poIM B OKM3HM 4elloBeKa. MarepuabHO€ €IMHCTBO OpPraHUYECKUX U
HEOPTaHWYECKUX COCIMHECHUM.

Kpemuuii, ero Qusnueckne M XUMHUYECKHE CBOWCTBA, IOJy4YEHHE U
npuMmenenre. CoeauHeHus KpeMHuss B mpupoie. OOmme mpeactaBieHuss 00
okcuae kpemuans (IV) u kxpemuneBou kuciore. CHUIMKATBI, X HCIIOJIh30BAaHUEC B
OBITYy, B MPOMBIIJICHHOCTH. BaxkHEHIe CTPOUTENbLHBIE MaTepHalibl: KEpaMHKa,



CTEKJIO, IIEMEHT, O€eTOH, keme300eToH. [Ipobembr 6€30MacHOT0 UCTIOIb30BAHUS
CTPOMUTEIIbHBIX MATEPUATIOB B IOBCEAHEBHOM )KU3HH.

Xumuueckuit IKcnepumenm:

u3ydeHne o0pa3oB HEOPTAaHUIECKUX BEIIECTB, CBOMCTB COJISTHOM KUCTIOTHI,
MIPOBEACHUE KaUECTBEHHBIX PEAKIIMK Ha XJIOPU/-UOHBI U HAOJIOIEHUE MPU3HAKOB
WX TPOTEKAHUS, OMbITHI, OTpaKaKIIMEe (PU3MYECKHE U XUMHUYECKHE CBOMCTBA
TAJIOTEHOB U MX COEAUHEHMH (BO3MOYKHO HCIIOJIb30BAaHUE BHUJIEOMATEPHUAIIOB),
O3HAKOMJIEHHME C oOOpa3suamMu XJOpUAOB (TaJOT€HUAO0B), O3HAKOMIICHHE C
oOpasuamMu  ceppl M €€ COEAMHEHUAMH (BO3MOXKHO  MCIOJIb30BAHUE
BUJICOMATEpUAOB), HaOMOAEHUE IIpoliecca OOYTJIMBaHUs caxapa MoJ AeHCTBUEM
KOHIEHTPUPOBAHHOW CEPHOM KHUCIIOTHI, H3YYCHHE XHMHUYECKUX CBOWCTB
pa30aBJIEHHOM CEpHOM KUCIIOTHI, TPOBEJECHUE KaUE€CTBEHHOM peaklny Ha cybdar -
VMOH U Ha0IOJICHHE MpU3HAKa €€ MPOTEKaHHs, 03HAKOMJIEHUE ¢ (PU3NUYECKUMU
cBoiicTBaMM a30Ta, ¢ocdopa M MX COENMHEHUH (BO3MOMXKHO HCHOJB30BAHUE
BUJI€OMaTEpUaIoB), oOpa3lamMu a30THBIX U (HOCPOPHBIX YIOOPEHUI, MOITydYEeHHUE,
coOupaHue, pacrno3HaBaHME U U3YYEHUE CBOWCTB aMMHakKa, HPOBEICHUE
Ka4eCTBEHHBIX pPEaKUil Ha MOH aMMOHUsS U PocdaT-uOH U U3yUYEHUE MPU3HAKOB
UX MPOTEKaHUs, B3aUMOICHCTBUE KOHLEHTPUPOBAHHOM a30THOM KHCJIO ThI C MEJIBIO
(BO3MOKHO  HUCIOJb30BAaHUE  BUACOMATEPUATIOB),  H3yYEHUE  MOJeEneH
KPUCTAUTMUYECKUX PEIIETOK anMasa, Tpadura, ¢yiepeHa, O3HAKOMIIEHHE C
MPOIIECCOM  aACOPOIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTUBOrasa, MoJlydeHue, COOMpaHue, pacro3HaBaHUE U U3yYEHUE
CBOWCTB YIJIEKHCIIOTO Ta3a, MPOBEIACHNE KaueCTBEHHBIX PEaKlMid Ha KapOOHAT U
CUJIMKAaT-UOHbl W W3YYEHHE NPU3HAKOB MX IMPOTEKAHHS, O3HAKOMIICHHE C
MPOAYKUMEN CWIMKATHOW TPOMBIIUICHHOCTH, PEMICHUE 3KCIEPUMEHTAIbHBIX
3a7a4 10 TeMe « BakHENmMe HEMETAIUTbI M UX COCITUHECHUSD.

MeTasibl 4 MX COCAMHEHUS

OO6u1as xapakTepUCTHUKAa XUMUYECKUX AJIEMEHTOB — METAIUIOB HA OCHOBAHUU
ux mnojoxeHus B Ilepmogmueckoil cucteme xumuyeckux osnemenroB JI. N
MenneneeBa u ctpoeHuss aroMoB. CTpoeHue mMeTauioB. MeTajuinyeckast CBsi3b U
METAUIMYECKAd  KPUCTAUIMYECKAs  PEIIETKAa.  DJIEKTPOXHUMHUYECKHU  PsJl
HanpspDKeHU MeTauioB. Ousndeckue U XUMHYECKHE CBOMCTBa MeTauioB. OO1me
CrocoObl ToJlydeHuss MeTauioB. [loHSATHE O KOPpO3UHM METAUIOB, OCHOBHBIE
CIOCOOBI 3alUThl UX OT Koppo3uu. CruiaBbl (CTalb, YYryH, TIOPATIOMUHUM,
OpoH3a) M MX IPUMEHEHNE B OBITY U IPOMBIILICHHOCTH.

[[lenoyHble MeTAJUIBL: MOJOKEHHUE B [leprnoaAnvecKoil CUCTEME XUMHYECKHUX
anemeHtoB . M. MenpaeneeBa, CTpOCHUE UX aTOMOB, HaXOXKJIEHUE B IPUPOJIE.
dusnyeckrue U XMMHUECKUE CBOMCTBA (Ha mpumepe HaTpus U Kamus). OKcuabl U



TUAPOKCUABI HaTpusd W Kamus. [IpruMeHeHue WIENOYHBIX METALIOB U HX
COEJIMHEHUH.

[llenoyHo3eMeENbHBIE METAUIBI MAarHUM W KaJIbIUMU: TOJOXEHUE B
Ileprnoanueckor cucrteMe xumuueckux sneMeHToB 1. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJeHue B npupoae. Guznueckue n XuMU4YeCKUe CBOMCTBA MarHu s
U Kanblus. BaxHelnme coequHeHUs Kaiblusg (OKCHJI, THAPOKCHUI, COJH).
XKécTrkoCcTh BOABI M cIOCOOBI €€ YCTpaHEHUS!.

AnroMuHHN: 10JI0KeHUE B [leproinueckol CuCcTEME XUMAYECKUX DJIIEMEHTOB
J. 1. MenneneeBa, CTpOCHHE aroMa, HaxoXieHue B npupone. dPusmyeckue u
XUMUYECKUE CBOMCTBA AMOMUHMS. AM(POTEpHBIE CBOMCTBA OKCUIA U TUPOKCH A
AITFOMHUHMUSL.

Keneso: nosoxenue B [lepuoanueckoi cCUCTEME XUMHUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa, CTpOEHME aTOMa, HAXOXKAECHUE B mnpuponae. Pusnyeckue u
XUMUYECKHE CBOMCTBa kene3a. OKcuibl, TuapoKcu bl v cosn xxenesa (1) u sxenesa
(1), ux coctaB, CBOMCTBA M TIOJYUCHHE.

Xumuueckuit IKcnepumenm

O3HAKOMJIEHME C oOpa3llaMM METAUIOB M CIUIABOB, UX (PU3UUECKUMU
CBOWMCTBaMM, U3Y4Y€HHE pe3yJbTaTOB KOPPO3UU METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUAEOMATEPUANIOB), OCOOEHHOCTEH B3aUMOJCHCTBUSA OKCHJIA
KaJdbl[Msl W HaTpusi C BOJAOW (BO3MOKHO MCIIOJIb30BaHHE BUAEOMATEpPUAIIOB),
HCCJICIOBAHUE CBOMCTB KECTKOW BOJIbI, MPOLIECCA TOPEHUS KEJIE3a B KUCIOPO/IE
(BO3MOKHO  MCIIOJIb30BaHHE  BUIEOMATEPUAIOB), MPU3HAKOB MPOTEKAHUS
KAYECTBEHHBIX PEaKUWii HAa MOHBI: MarHus, KaJbLWs, AIFOMUHUSA, IUHKA, JKEJe3a
(I u xene3a (111), meau (I1), HaGnrOIEHNE W OMUCaHKUE TIPOIIECCOB OKPAIIMBAHUS
IUIAMEHU HOHAaMHU HATpUs, Kalusig W Kaiblug (BO3MOXHO MCIOJb30BaHUE
BUJIEOMATEPUAIIOB), UCCIIEIOBAaHUE aMPOTEPHBIX CBOMCTB TUAPOKCHIA ATFOMHUHUS
Y TUAPOKCHUA IMHKA, PEIICHNE DKCTIEPUMEHTAIIbHBIX 3a/1a4 110 TeMe « BakHenmue
METAJUIbI U KX COECTUHEHUS .

XuMUA U OKpPYKAK0LIAA cpeaa

BemectBa u marepuansl B IIOBCEIHEBHOM KU3HU 4eloBeKa. bezomacHoe
UCIIOJIb30BaHME BEILECTB U XMMHUYECKHUX peakiuil B ObITy. [lepBas momois npu
XUMUYECKUX 05KOTaX U OTPABJICHUSAX.

XUMUYECKOEe 3arpsi3HEHHE OKpY’Karollel cpenbl (MpeaenbHas JomyCcTUMas
KOHLIeHTpauus BeuecTs, naiee — [1JIK). Poib xumun B pemmeHnn 3K0JI0THYECKUX
npooJiem.

Xumuueckuit IKcnepumenm:

u3ydeHre oOpa3loB MarepuasioB (CTEKJO, CIUIaBbl METAIOB, MOJMMEPHBIC
MaTepuabl).

Mescnpeomem nole ceasu



Peammzanms MeXnpenMEeTHBIX CBS3€M INPU M3YYEHUM XMMHM B 9 Kiacce
OCYIIECTBISIETCSL 4Yepe3 MCIOJb30BaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
IOHATHUM, TaK U MOHITUH, SIBISIOMIMXCS CUCTEMHBIMU JUJISl OTAEIBbHBIX MIPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO01mme ecTeCTBEHHO-HAY4YHBIC MOHSATHUS: HAYyYHBIA (PaKT, THIIOTE3a, 3aKOH,
TEOpHsl, AaHAIW3, CHUHTE3, Kiaccu(uUKaluus, MEPUOJUYHOCTb, HAOIIOJCHHUE,
DKCIEPUMEHT, MOJEIUPOBAHNE, WU3MEPEHHE, MOJENIb, SBJICHUE, ITAPHUKOBBIN
3 QeKT, TEXHOJIOTUsI, MATEPHUAIIBI.

@dusnka: Marepus, aroM, 3JIEKTPOH, NPOTOH, HEWTPOH, WOH, HYKJIMI,
W30TOMBI, PAJUOAKTUBHOCTB, MOJIEKYNA, JJIEKTPUYECKUU 3apsii, NPOBOJIHHUKH,
NOJIYIIPOBOJHUKH, JUAJIEKTPUKH, (POTOIIEMEHT, BEUIECTBO, TENO, OOBEM,
arperaTHoe COCTOSTHHE BEILIECTBA, I'a3, pACTBOP, PACTBOPUMOCTh, KPUCTAILIMYECKAT
peléTKa, CIulaBbl, GU3NUECKUE BEUYMHBI, €AUMHUIIBI U3MEPEHUs, KOCMUYECKOE
IIPOCTPAHCTBO, IUIaHETHI, 3BE3 b1, CoHIIE.

buonorus: ¢orocunTes, apixaHue, 6uocdepa, FIKOCHUCTEMA, MUHEpAIbHbBIC
y10OpEeHus, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, TUTATEIIbHBIE BEIIECTBA.

['eorpadus: armocdepa, rugpocdepa, MUHEpPAIbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE HCKOIIAEMBIE, TOTUIMBO, BOJHBIE PECYPCHI.



INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS IIPOT'PAMMBI 11O
XUMHUHN HA YPOBHE OCHOBHOT'O OBHIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIbTATbBI

JIu4HOCTHBIE pE3yNbTaThl OCBOEHUSA MPOTpPaMMbl OCHOBHOTO OOIIEro
oOpa3oBaHusl JOCTUTAIOTCA B XOJA€ OOy4YeHHs] XMMUU B €IUHCTBE Y4EOHOU U
BOCTIUTATEIbHOU JEATEIbHOCTA B COOTBETCTBUU C TPAJIUIIMOHHBIMU POCCUNCKUM U
COILMOKYJIbTYPHBIMA U JYXOBHO-HPABCTBEHHBIMHM IEHHOCTSIMHU, NPUHATHIMU B
oOIlecTBE TpaBWIaMH W HOPMaMu TOBEJAEHUS W CHOCOOCTBYIOT TMpoIlieccam
CaMOTIO3HAHHS, CAMOPA3BUTHS U COLIMATM3AIUN 00yYarOIIXCS.

JIuaHOCTHBIE  pE3yNbTaThl  OTPAKAIOT TOTOBHOCTh  OOYYarOUMXCS
PYKOBOJCTBOBATbCSI CUCTEMOW TMO3UTHUBHBIX LEHHOCTHBIX OPHUEHTAUUU H
pacllMpEeHUE OMbITA IEATETbHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTPHOTHYECKOT0 BOCITUTAHUSA

LEHHOCTHOT'O OTHOIIEHHUS K OTE4ECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY
U HAyYHOMY HACJIEIMIO, TMOHMMaHWs 3HAYECHHUS XUMHUYECKOW HAYKH B >KHU3HU
COBPEMEHHOTO OOIIEeCTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHON HH(pOpMAIEH O
MEPEAOBBIX JOCTUKEHUSAX W OTKPBITHUSIX MHUPOBOM M OTEYECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MUpPa U OOIIECTBA,

2) rpaKIaHCKOTO BOCTTUTAHUS:

MPEACTABICHUS O COUMAIbHBIX HOPMax M MPaBWIAX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUJIEKTHBE, KOMMYHHKATUBHON KOMIIETEHTHOCTU B OOIIIECTBEHHO
MOJIE3HOM,  y4eOHO-HCCIICOBATEIbCKON, TBOPYECKOM ©  JIPYrUX BHAAX
JeSTEIbHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HOW COBMECTHOM ACSITEIHHOCTH MPHU
BBITIOJTHEHUU YYEOHBIX, TIO3HABATENbHBIX 3a/1a4, BBINOJHCHUN XUMHYECKUX
IKCIIEPUMEHTOB, CO3/ITaHIH Y4E€OHBIX POEKTOB, CTPEMIICHHSI K B3aUMOTIOHUMAHU IO
U B3aMMOIIOMOIIM B TPOLIECCE OSTOM Y4eOHOH JesITETbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE IIOBEACHUE W IIOCTYNKA CBOUX TOBAPHUILEM C NO3ULUHU
HPABCTBEHHBIX U ITPABOBBIX HOPM C yUETOM OCO3HAHUS MOCJIEACTBUM TOCTYIIKOB;

3) HEeHHOCTH HAYYHOT O O3HAHMA .

MHPOBO33PEHUECKNE NPEACTABICHUS O BEUIECTBE M XMMHUYECKOW PEAKIIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M COCTaBJISIOILME
OCHOBY JJI1 IOHMMAHUSI CYIIHOCTH HAay4HOM KapTHHBI MUpa, IIPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHs NPUPOJBI, B3aAUMOCBS3SAX YEIOBEKAa C
MIPUPOJTHOM CPENOM, O POJIA XUMUH B NMTO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATE/IbHBIE MOTHUBBI, HAIIPABJICHHBIC HA MOJy4€HUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOAUMbIE NJii OOBbSICHEHUs HaOJIOJAEMbIX MPOLIECCOB U SIBJICHUH,
NO3HABaTeIbHOM, MH(OPMAILIMOHHOM W YHUTATENLCKOW KYJIbTYpbI, B TOM YHCIIE
HaBBIKOB CaMOCTOATENbHOM paboOThl C Y4eOHBIMM TEKCTaMH, CIPABOYHOMU



JUTEPATYpOil, MOCTYIHBIMH TEXHUYECKUMHU CpeacTBaMU HH(GOPMALMOHHBIX
TEXHOJIOTUH;

UHTEpEC K OOYYEHHMIO M TO3HAHHUIO, JII00O03HATENLHOCTh, FOTOBHOCTh U
CIIOCOOHOCTh K CaMOOOpa3oBaHMIO, TIPOCKTHOM H  HCCJEI0BATENbCKON
NEATEIIbHOCTH, K OCO3HAHHOMY BBIOODY HAINPABJICHHOCTH U YPOBHS 00y4YEHUS B
JlabHEUIIeM;

4) ¢popMupoBaHNS KYJbTYPHI 310POBbSI:

OCO3HAaHME LEHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3J0pOBBI0, YCTAaHOBKU Ha 3/10POBBIA 00pa3 *KU3HHU, OCO3HAHUE MOCIEACTBUNA U
HETIPUSATUE BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS alKOT0JIs1, HAPKOTUKOB, KYpEeHH sl ),
HEOOXOJIMMOCTH COOJIIOJICHUS] TpaBWi O€30MacHOCTA MpU  OOpalIeHUu C
XAMUYECKUMU BEIIECTBAMU B OBITY U pealbHOU KU3HH;

5) TpynoBOro BOCIMTAHMS:

MHTEpEC K MPAKTUYECKOMY U3YUEHHUIO TPOGECCUI U TPY/1a pa3IMYHOIO pOJia,
YBOKEHUE K TPYAYy U pe3yibTaraM TPYAOBON JEATEIbHOCTH, B TOM YMCJE Ha
OCHOBE NPUMEHEHHUs MPEAMETHBIX 3HAHWM [0 XWMHH, OCO3HAHHBIA BBIOOP
UHAUBUIYaIbHOM TPACKTOPUH IPOAOJDKEHHS 00pa30BaHUA C YUETOM JIMUYHOC THBIX
MHTEPECOB U CTIOCOOHOCTH K XMMHH, 0OIIECTBEHHBIX HHTEPECOB U IOTPEOHO CTEH,
yCcHenHo i mpodecCHOHaIbHOM 1EATENbHOCTH U PA3BUTHSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTb a/1alITUPOBATHCS B PO (ECCHOHATbHOU CPEE;

6) 3K0JI0THYEeCKOT0 BOCTIMTAHMSI:

HKOJIOTMYECKH 11eJIeCO00pa3HOe OTHOIIEHUE K MPUPOJAE KaK HCTOYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYIIECTBOBaHMs, TOHMMAaHKUE LIEHHOCTHU 3I0POBOTO U
0e3omacHoro oOpa3a >KHM3HH, OTBETCTBEHHOE OTHOLICHHE K COOCTBEHHOMY
bu3znueckoMy M TMCUXHUYECKOMY 3J0POBbBIO, OCO3HAHUE LIEHHOCTU COOIIOACHUS
npaBui 0€30MaCHOTO MOBEICHHUS ITPU paboTe ¢ BEUIECTBAMHU, a TAKXKE B CUTYyalUsX,
YTPOKAIOIIUX 310POBBIO M AKU3HU JIFOJIEH;

CIIOCOOHOCTU MPUMEHSATh 3HAHUS, MOJydaeMble MPU W3YyYEHUU XUMUH, JJIs
pelIeHns 3a/1a4, CBA3aHHbBIX C OKPYXKAIOLIECH IPUPOTHOM CPEIOH, IS TOBBIIEH U
YPOBHSL  3KOJIOTMUECKOW  KYJbTYpbl, OCO3HaHUS TIJIOOAIBHOTO Xapakrepa
HKOJIOTMYECKUX MPOOJIEM U MyTel WX pElIeHUs MOCPEACTBOM METO/JIOB XHUMUH,
HKOJIOTUYECKOTO MBIIIUICHHSI, YMEHUSI PYKOBOJICTBOBATHCS UM B MIO3HABATEIbHOM,
KOMMYHUKATUBHOU U COLIMAIIbHOM ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATbBI

B cocrtaBe MeranmpenMeTHBIX pPeE3yJbTAaTOB BBIICISIIOT 3HAYUMBIC JJIS
bopMHUpOBaHUS MHPOBO33PCHHS OOINCHAydYHBbIC TMOHATHS (3aKOH, TEOpHs,
NPUHIINI, TUTIOTE3a, GaKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U IPYTOE. ), KOTOpPbIE
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEAMETaX U IMO3BOJISIIOT Ha
OCHOBE 3HaHHUM M3 3TUX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O IEIOCTHOM



HAYYHOU KapTHWHE MHpA, U YHUBEpCaATbHbIC YUeOHbIC AeHCTBUS (IT03HABATENbHBIC,
KOMMYHUKaTHUBHBIC, PETrYyIATHBHBIC), KOTOpBIE OOecmednBaoT (PopMHUpOBaHHE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IIJIAHWPOBAHUIO W OCYIIEC TBICHUIO YIeOHOM
JEATEIbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEPCAJbHbIE yYeOHbIE 1eiCTBUSA

ba3oBbleiornveckue 1eMC TBUA:

YMEHHUSl UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOCHUU
3HAHUU: PACKPBIBATH CMBICI XUMUYECKUX MOHSITHI (BBIACISATh UX XapaAKTEPHbIC
MPU3HAKU, YCTAaHABJIMBATh B3aUMOCBSI3b C JIPYTMMU MOHSITUSIMHU), UCTIOJIb30BaTh
MOHATHUS 1711 00BICHEHUS OTACIBHBIX (DAKTOB U SIBJICHHI, BELIOMPATh OCHOBAHHUS U
KpUTEPUU I KJIACCU(PUKAIMU XUMHUYECKUX BEIIECTB M XMMHUYECKHUX PEaKIuH,
yCTaHaBJIMBATh MPUYUHHO-CJICJCTBEHHbBIC CBSI3U MEXAY OOBbEKTaMU H3Yy4YEHUS,
CTPOUTH JIOTUUECKUE pacCyKACHUS (MHIYKTUBHbBIC, JEAYKTUBHBIE, IO aHAIOTHUN),
JIeNaTh BBIBOIBI M 3aKJIFOUCHUS;

YyMEHUE TPUMEHSATH B TMPOIECCE IMO3HAHUS TOHATUS (NIPEAMETHBIE U
MeTanpeaMETHBIE), CHMBOJIMYECKHUE (3HAKOBBIC) MOJIEIIU, UCTIOJIb3YEMbIC B XUMUH,
peoOPa3oBbIBATh NUPOKO MPUMEHSIEMbIEC B XUMUU MOJIEIbHBIC PEICTABICHUS —
XUMUYECKUN 3HAK (CUMBOJI JJIEMEHTa), XuUMu4eckas (opMyna U ypaBHEHHE
XUMUYECKOUN peakiu — MPU PEIICHUH y4eOHO-TT03HABATENbHBIX 33/1a4, C YUETOM
ATUX MOJIECIBHBIX MPEICTABJICHUN BBISABIISATh U XapaKTEPU30BATh CYIIECTBEHHbIC
MPU3HAKUA U3y4aeMbIX OOBEKTOB — XUMHUECKUX BEIIECTB U XUMUYECKUX PEAKIIUA,
BBISABJISITE  OOIME 3aKOHOMEPHOCTH, MPUYMHHO-CJCACTBEHHbIE CBSI3U W
MIPOTUBOPEUHUS B U3Yy4aEMbIX IIPOIIECCAX U IBICHUSIX.

Ba3oBble ncciieoBare/ibCcKue 1eiic TBUSA

YMEHHE HCIIOJh30BaTh IMOCTaBJIEHHBIE BOMPOCHI B Ka4yeCTBE MHCTPYMEHTA
MO3HAHUS, a TaKKEe B KAueCTBE OCHOBBI [JI1 (POPMHUPOBAHMS THIIOTE3BI TIO
MIPOBEPKE MPABUILHOCTH BHICKA3bIBAEMBIX CYXKICHUMH;

MpUOOpETEeHHE ONbITa MO IUIAHUPOBAHUIO, OPTaHU3AMK W TPOBEICHUIO
YUCHHYECKUX DJKCIIEPUMEHTOB, YMEHHE HaOmoAaTh 3a XOJ0M MpoIiecca,
CaMOCTOSITEIbHO MPOTHO3UPOBATH €ro pe3yybTar, GopMyJIMpOBaTh 000 OIIEHUS U
BBIBO/IBI 110 PE3yJIbTaTaM MPOBEIEHHOTO OTIBITA, UCCIICIOBAHUS, COCTABIISATh O TUET
O TIpoeNIaHHOM padoTe.

Pabora c ungopmanmeii:

yMEHHE BBIOMpATh, AHATM3UPOBATH W HWHTEPHPETHPOBATH HHOOPMAIHIO
pPa3IMYHBIX BUAOB U (POpM IpEACTaBICHUS, MTOTYy4aeMyI0 U3 Pa3HbIX HCTOUYHUKOB
(HaydHO-TIOMYJISIpHAsl JUTEpaTypa XUMHYECKOTO COJEpKaHHs, CIPaBOYHbBIC
nocobusi, pecypchl MHTepHeTa), KpUTHUYECKHA OIICHUBATH MPOTHUBOPEUMBYIO U
HEI0CTOBEPHYIO HH(POpMAITHIO;



YMEHHE NPUMEHSTh Pa3IMUHbIE METOAbl M 3aIPOChl IPU NOUCKE U 0TOOpPE
UHPOPMAIIUM U COOTBETCTBYIOLIMX JAHHBIX, HEOOXOIUMBIX I BbINOJHEHHUS
y4€OHBIX U 03HABATENbHBIX 3a71a4 ONPEACIEHHOT O TUIIA, IPUOOPETEHUE OMbITA B
o0jacTl HCMOJb30BaHUS  HMH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYPOI aKTUBHOT O UCIIOJIb30BaHUS Pa3IMYHbBIX IOUCKOBBIX CUCTEM,
CaMOCTOSTENBHO BBIOUPATh ONTUMATIBHYIO POpMY MpeCTaBICHNS HHOOPMALUU U
WUIIOCTPUPOBATh PEUIAEMBIE 337auMd HECJOKHBIMU CXEMaMH, AuarpaMMamu,
npyrumu popmamu rpaduKy U KX KOMOMHAITUSIMU;

YMEHUE HCTOJb30BaTh M AaHAIM3HPOBATH B TMpolecce Yy4eOHOU W
UCCJIEI0BATENbCKOM IEITEIbHOCTH UHPOPMALIMIO O BIUSHUH ITPOMBIILIEHHOCTH,
CEINbCKOTO XO35MCTBA M TPAHCIIOPTAa HA COCTOSIHUE OKPYXKAOLIEH MPUPOIHOU
Cpepbl.

KomMMmyHuKaTHBHBIE YHHMBEPCAJIbHBIE YUeOHbIE 1eHCTBUA:

YMEHHs 3a7aBaTb BONPOCHI (B XOJ€ Auaiora W (W) AUCKYCCHM) IIO
CyLIECTBY  0O0CyXIaeMod Tembl, (OpMyIUpOBaTH CBOU  MPEHJIOKECHHS
OTHOCUTEJIbHO BBINOJHEHUS PEJI0OKEHHOM 3a1a4H;

YMEHHUS  NPEJCTABIATH  IOJyYEHHbIE  PE3yJIbTaThl  O3HABATEIbHOM
JESITEIbHOCTU B YCTHBIX M NHCBMEHHBIX TEKCTaxX; JIeJaTh MPE3EHTALHUIO
PE3YyIAbTATOB BBIMOJHEHUS XUMHUUYECKOTO IKCIIEPUMEHTA (J1a0OPaTOPHOIO OIbITA,
J1a00paTOpHOU pabOTHI IO UCCIIEIOBAHNIO CBOMCTB BELIECTB, Y4EOHOTO IPOEKTA);

yMEHHUS Y4eOHOrO COTPYIHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
NO3HABATEIbHOM M HCCIEAOBATENIbCKOM  JESITENbHOCTH NPU  PELICHUU
BO3HUKAIOIMX MPo0JIeM Ha OCHOBE yu€ra OOIIMX MHTEPECOB U COTrJacOBaHUS
no3uIui (00CYXKIeHUsI, 0OMEH MHEHUSMH, «MO3TOBBIC IITYPMBI», KOOPIUHALIUS
COBMECTHBIX JCHCTBUM, ONpeNeleHUe KPUTEPUEB MO OLIEHKE KayecTBa
BBITIOJTHEHHO M pabOTHI U IPYTHE).

PeryasiTuBHble yHUBepCaJIbHbIE y4eOHbIE 1eliC TBUS:

YMEHHUE CaMOCTOSITEIbHO OMpPEAENsATh LEMU JEATEIbHOCTH, IJIAHUPOBATH,
OCYILECTBIIATh, KOHTPOJUPOBATh U NMPU HEOOXOJUMOCTU KOPPEKTHUPOBATH CBOIO
NesITeIbHOCTh, BbIOUpaTh HanboJiee 3(pPekTrBHBIE CTIOCOOBI pElIeHUs] YUeOHbIX U
MO3HABATENbHBIX 33J7]a4, CAMOCTOSITEIbHO COCTaBJISITh WIM KOPPEKTHUPOBAThH
MIPEJIOKEHHBIA AITOPUTM JEUCTBUM NPU BBINOJHEHUHW 33JaHUM C Y4ETOM
MOJIy4E€HHS HOBBIX 3HAaHUW 00 M3ydaeMbIX OOBEKTaX — BELIECTBAX M PEaKLUsX,
OIICHUBAaTh COOTBETCTBHE IOJYYEHHOTO pe3yibTara 3asBJICHHOW 1M, YMEHHUE
UCIIO0JIb30BaTh ¥ aHAIM3UPOBATh KOHTEKCTHI, MPEjIaraéMble B YCIOBUU 3aJaHUI.

NPEAMETHBIE PE3YJIBTATHBI

B cocrtaBe mnpeaMeTHbIX pPE3yJAbTATOB IO OCBOEHHUIO 0053aTEIbHOTO
COJIep>KaHus, YCTAaHOBIIEHHOTO JaHHOUW (deaepanbHON paboueld mporpammoi,
BBIJICIISIIOT: OCBOCHHBIC OOYUYAIOIIMMUCS HAy4YHBIC 3HAHWSA, YMEHHUS U CIIOCOOBI



NeHCcTBUN, crhenupuuecKkue JUIi NPEAMETHOW o0macTh  «XUMHs», BHUIBI
JNEATENIbHOCTH MO  IOJYYEHUID HOBOTO 3HAHWSA, €ro  MHTEPIpETaluu,
peoOPa30OBaHUIO U IPUMEHEHUIO B Pa3JIMYHBIX yU€OHBIX U HOBBIX CUTYaIUSX.

K koHiry oOyuenus B 8 kj1acce nmpeIMeTHbIE pe3yIbTaThl HA 0a30BOM ypOBHE

JOJDKHBI OTpaXkaTh C(OOPMHUPOBAHHOCTD Y 00YHAIOIIUXCS YMEHHU:

e PACKPBIBATh CMBICI OCHOBHBIX XHMHUYECKHX IOHSTHUH: aTOM, MOJIEKYJa,
XUMUYECKUM 3JIEMEHT, IIPOCTOE BELIECTBO, CJIOKHOE BEIIECTBO, CMECH
(oIHOpOIHAS U HEOTHOPO/IHAS ), BAICHTHOCTh, OTHOCHUTEIbHASL aTOMHAS U
MOJIEKYJISIDHAsE MAacca, KOJMYECTBO BELIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBas J10Jis1 XMMUYECKOTO 3JIEMEHTA B COCIMHEHUH, MOJIIPHBIN 00BEM,
OKCHUJl, KHCJOTa, OCHOBAaHUE, COJb, JIEKTPOOTPHULATEIBHOCTh, CTEICHb
OKHUCJICHUSI, XUMUYECKas peakius, KilacCU(pUKalusg Peakiuii: peakiuu
COCIMHEHUSI, PEAKLIUHM PA3JIOKEHUS, PEAKUMU 3aAMEIICHUS, PEaKIUU
0oOMeHa, 3K30- U SHI0TEPMUUYECKUE PEAKIH, TEIIOBOM 3PQeKT peakuuu,
AIpO aroMa, BJEKTPOHHBIN CIIOM aroMa, aroMHas OpOWTalb, PaauycC
aroma, XUMHUYECKas CBA3b, MOJSIPHAS U HEMOJSIPHAs KOBAJICHTHAsS CBS3b,
WOHHAs CBSI3b, HOH, KaTHOH, aHWOH, PAaCTBOP, MaccoBas J0Js BEUIECTBA
(Mpo1IEHTHAs KOHIICHTPAIIUs ) B paCTBOPE;

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

* CTIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JUJISl COCTaBIIEHUS ()Op MyJI BELIECTB
Y YPABHEHUM XUMHWUYECKUX PEAKLUN;

* OTIPENIENATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAUHEHMSIX,
CTENEeHb  OKHCJICHHMS  DJIEMEHTOB B  OWHApHBIX  COCIMHCHHSX,
IIPUHAJIEKHOCTh BEIIECTB K OIPEACIEHHOMY KJIACCy COEIWHEHUW I10
dbopMynaM, BHUJ XUMHUYECKOW CBS3M (KOBAJICHTHAs ¥ HWOHHAs) B
HEOPraHUYE€CKUX COCTUHEHUSAX;

epackpbiBaTh cMbICH llepuonmueckoro 3akonHa J[. W. Menneneesa:
JIEMOHCTPUPOBATh MOHMMAHHUE NEPUOJAUYECKON 3aBUCHMOCTH CBOMCTB
XUMHYECKUX DAJIEMEHTOB OT MX MOJIOKEeHUA B [leprognueckon cucreme,
3aKOHOB COXPAHEHHs MacChl BEIIECTB, NOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YYEHHSI, 3aKOHA ABOTapo;

¢ OMMUCHIBATh M XapaKTepH3oBaTh TaOMM4HYIO0 ¢opmy [lepuognyueckoit
CUCTEMBl XMMHUYECKHUX DJIEMEHTOB: pa3jvyaTh IOHATHS «TrJIABHAs
noarpynna (A-rpymnmna)» u «mnod6ounas noarpymnmna (b-rpynmna)», mansie u
OOJIbIlINE TEPUOJbI, COOTHOCHUTh OOO3HAYEHHs, KOTOpPHIE HMMEIOTCS B
tabmuie «lleprognueckas cuctemMa xumudeckux smementoB JI. WM.
MenneneeBa» C YHUCIOBBIMU XapPAaKTEPUCTHUKAMU CTPOEHUS aTOMOB



XUMHUYECKHX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee YUCIIO IIEKTPOHOB
Y pacupeiesieHUE UX 10 AIEKTPOHHBIM CJIO0SM);

* KJJACCU(PULIMPOBATE XUMHUYECKUE D3JIEMEHTBI, HEOPTAHWYECKHE BEIICCTBA,
XMMHUYECKUE pEaKkUMU (IO YUCIY U COCTaBY YYacCTBYIOUIMX B PEAKLMH
BEIIECTB, [0 TeroBoMY 3 dekTy);

e XapakTepu30BaTh (OMUCHIBATh) OOLIME XWMHYECKHE CBOWCTBA BEILECTB
Pa3IMYHBIX KIACCOB, OATBEPK/1asl ONMCAHNE MPUMEPAMU MOJIEKYJISIP HBIX
YpaBHEHUM COOTBETCTBYIOLIMX XUMUYECKHUX PEAKIIN;

* [IPOTHO3UPOBATH CBOMCTBA BEILECTB B 3aBUCUMOCTH OT X KaU€CTBEHHOTO
COCTaBa, BO3MOYKHOCTM IIPOTEKaHHs XWMHUYECKUX MPEBPALICHUNA B
Pa3IMYHBIX YCIOBUSX;

* BBIYUCJISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO [JOJIK0 XUMHUYECKOTO 3JIEMEHTa MO (QopMyse COEIUHEHUS,
MacCOBYIO JIOJII0 BEIIECTBA B pAacTBOpPE, MPOBOJUTH PaCUEThl IO
YPAaBHEHUIO XUMUYECKOW PEaKI1H;

e [PUMEHATh OCHOBHBIE OIEPAIMM MBICIUTEIbHON 1EATEIbHOCTH — aHAIN3 U
CUHTE3, CpaBHEHHE, O00O0OIIECHUE, CHUCTEMATU3AlMIO, KJIACCUPHUKAIUIO,
BBISIBJIICHUE MPUYMHHO--CJICICTBEHHBIX CBA3EH — JJI1 U3yYEHUSI CBOMCTB
BEUIECTB M XUMHMUYECKUX PEAKIHUM, €CTECTBEHHO-HAYYHBIE METObI
NO3HAHUA — HaOMIOJEHUE, U3MEPEHUE, MOJIEIUPOBAHHUE, SKCIIEPUMEHT
(peabHbBIN U MBICJICHHBIN);

e CJICIOBATh MPABUJIAM MOJIb30BaHUS XUMHYECKOM MOCY01 1 1Ta00paTOPHBIM
o0opyIOBaHMEM, a TakkKe MpaBuiIaM OOpaIleHUs C BEIIECTBAMH B
COOTBETCTBUM C HHCTPYKUUSIMU IO BBIMOJHEHUIO JIAOOPATOPHBIX
XUMHYECKUX OIBITOB MO TMOJYYEHUI0O M COOMpaHUIO Ta3000pa3HbIX
BeIIeCTB (BOJIOPOJa W KHUCIOPOJa), NPUTOTOBICHHIO PAacTBOPOB C
OIPENECIEHHON MacCOBOM JI0JIEW paCTBOPEHHOTO BEILIECTBA, INIAHUPOBATH
Y IPOBOJAUTH XUMUYECKHUE FIKCTIEPUMEHTHI 10 PACTIO3HABAHUIO PACTBOPOB
miejoueld M KUCJIOT C MOMOIIBI0 MHJIUKATOPOB (JIakMyc, (eHOI(TaTICHH,
METUJIOPAHXK U APYTHE).

K koHiry oOyuenus B 9 kj1acce npeiMeTHbIE pe3ysIbTaThl HA 0a30BOM ypOBHE

JIOJKHBI OTpaXkaTh C(POPMHUPOBAHHOCTD Y 00YUAIOLIUXCS YMEHHI:

ePAaCKpbIBaTh CMBICJ OCHOBHBIX XHMHUYECKHX MOHATHA: XUMUYECKHUI
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTMOH, AHHMOH, MPOCTOE BEIIECTBO,
CJIO’)KHO€ BEUIECTBO, BAJEHTHOCTh, JJIEKTPOOTPULIATENBHOCTbH, CTEIEHb
OKHUCJICHHSI, XUMUUECKasi peaKiysi, XUMUIeCcKasi CBsI3b, TEIIOBOM 3¢ ekt
peakiuu, MOJb, MOJSIPHBIH  OO0BEM, pacTBOp,  DIEKTPOJHUTHI,
HEDJIEKTPOJIUTBI, AJEKTPOJMTUYECKAsT JUCCOLMALNS, PEAKUIUA HOHHOTO
oOMeHa, Karanu3aTop, XUMHUYECKOE€ paBHOBECHE, OOpaTuMbie U



HEOOpAaTUMBbIE PEAKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEaKIUH,
OKUCJIUTENb, BOCCTAaHOBUTENIb, OKHUCIEHWE M  BOCCTAHOBJICHHUE,
aJuIoTponus, aM(pOTEePHOCTb, XUMHUUECKas CBA3b (KOBaJECHTHAs, MOHHAs,
METAJUINYECKAsA), KpUCTAJUIMYECKAas PEIIETKa, KOPPO3Us METAJIOB,
CIUIaBbl, CKOpPOCTb XUMHYECKON pEaKlM{, NPEIEIbHO OIyCTUMAs
koHueHrpauus [1/1K BemecTsa;

e WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHMUYECKUX TOHATUH H
NPUMEHSTh 3T MOHATHS IPU OMMCAHUU BEIIECTB U UX IIPEBPAILCHUI];

* CII0JIb30BaTh XUMUUECKYIO CUMBOJIMKY JIJIs1 COCTaBIIeHUs (POPMYJI BEIIECTB
Y YPABHEHUN XUMUYECKUX PEaAKIIN;

* OIIPENENATh BAJICHTHOCTh M CTENEHb OKHCJICHUS XUMUYECKHUX JJIEMEHTOB B
COCAMHEHUAX Pa3IMYHOTO COCTaBa, NPHUHAIJIECKHOCTh BELIECTB K
ONpeNENEHHOMY KJIACCy COEAMHEHMH MO (QopMynaM, BUJA XUMHUYECKOU
CBSI3M (KOBA&JIEHTHAs, HWOHHAs, METAUIMYECKas) B HEOPraHUYECKUX
COCMHEHUAX, 3apsi MOHA [0 XUMUYECKOU (opMyJsie, XapakTep Cpe/bl B
BO/IHBIX PACTBOPaX HEOPTraHNYECKUX COCTMHEHUH, TUIT KPUCTAJUITMY €CKO I
PEIIETKN KOHKPETHOTO BEILIECTBA,;

epackpbiBaTh cMmbica llepuommueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMaHUE: OIMUCHIBaTh W XapaKTepHU30BaTh
tabimunyto ¢opmy llepuoguueckoid cUCTEMBbl XUMHUYECKUX AJIEMEHTOB:
paziMyaTh TOHSATUS «TJaBHas mnoarpymna (A-rpynma)» U «mnoOodHas
noarpynna (b-rpynma)», mambie W OOJbLIME MNEPHUOIBI, COOTHOCUTH
0003Ha4YeHUs, KOTOPbIE HWMEIOTCS B MEPUOJUYECKONW Tabiuue, ¢
YUCJIOBBIMM  XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB  XMMHYECKHUX
AIIEMEHTOB (COCTaB M 3apsj] sapa, oOIlee YHCIO JJIEKTPOHOB U
pacmpenenieHue WX 10 JJIEKTPOHHBIM  CJIOSIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B MU3MEHEHHU CBOMCTB DJIEMEHTOB M HUX COCAMHEHUM B
npenenaax MajblX MEPUOJA0B U TJIABHBIX MOATPYHN C Y4ETOM CTPOCHUS UX
aTOMOB;

e KJTACCU(PULIMPOBATH XUMHUYECKUE D3JIEMEHThI, HEOPTAaHWYECKHE BEIIECCTBA,
XUMHYECKHE peakluu (MO YMCIy M COCTaBy YYacTBYIOIIMX B pEaKLUU
BEIIIECTB, IO TEIUIOBOMY 3(PdhEKTy, IO U3MEHEHHUIO CTEIECHEH OKHCIICHHS
XUMHUYECKHX DJICMEHTOB);

e XapaKTepH30BaTh (OMUCHIBATh) OOIME U CHCHU(PUICCKHE XUMUIECKHUE
CBOMCTBa MPOCTBHIX M CJIOXHBIX BEIIECTB, MOATBEPKIasi OIMHUCAHHE
npuMepaMu MOJEKYISAPHBIX W HOHHBIX YPaBHEHHUH COOTBETCTBYIOIIMX
XUMHUYECKHUX PEAKIUN;

* COCTABIISITh YPABHEHHUSI AIEKTPOJIUTUYECKOM TUCCOIMAIINN KUCIIOT, IIET0YEH
U COJICH, TOJIHbIE M COKpAIIEHHBIC YPAaBHEHUS PEaKIMii HIOHHOTO 0OMEHa,



ypaBHEHHs PEaKIUil, TMOITBEPKIAIOUINX CYIIECTBOBAHUE T'€HETHUYECKOU
CBSA3U MEXK/Ty BEILIECTBAMU PA3JIMYHbIX KIaCCOB;

ePacKphIBaTh CYIIHOCTh OKHCJHUTEIHLHO-BOCCTAHOBUTEIbHBIX  PEAKIMIA
NOCPEICTBOM COCTABIICHUS AJIEKTPOHHOT'0 OaaHCa 3TUX PEAKIINM;

¢ IPOTHO3MPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HUX CTPOCHWS,
BO3MOKHOCTH TMPOTEKAHUS XUMHUYECKUX MPEBpPALICHUI B pPa3IMYHBIX
YCIIOBUSIX;

* BBIYHMCJISATh OTHOCUTENBHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO MacChl BELIECTB,
MacCOBYIO JIOJI0 XMMHUYECKOTO 3JeMEHTa Mo (opMmyse COEIMHEHHUs,
MacCOBYIO JIOJII0O BeIIeCTBA B PacTBOpPE, MIPOBOJUTH PACUETHl IO
YPaBHEHHUIO XUMHUYECKOU PeaKIIi;

¢ COOJIONIaTh MPaBWIIA TOJB30BAHUS XUMHUYECKOW MOCYI0H U Ta00paTOPHBIM
o0OpyAOBaHMEM, a TaKkXKe IMpaBuUiaa OOpalleHUss C BEIIECTBaMU B
COOTBETCTBUM C UWHCTPYKIUSIMU T1I0 BBIMOJHEHUIO JIAOOPATOPHBIX
XAMUYECKUX OIBITOB IO TMOJY4YCHHI0O M COOMpaHHIO Tra3000pa3HbIX
BEIIECTB (aMMHUaKa M YTIEKHCIIOTO ra3a);

 IPOBOJIMTH PEAKIIMH, MMOATBEPKAAIOIINE Ka4eCTBEHHBIN COCTaB Pa3IMYHBIX
BEIIECTB: PACMO3HABaTh OMBITHBIM IMyTEM XJIOPHUA-, OPOMHI-, UOIUMI-,
KapOoHar-, ¢ocdar-, cumkar-, cyiabdar-, TUAPOKCUI-UOHBI, KaTHOHBI
AMMOHHUSI U WOHBI U3YYEHHBIX METAJUIOB, MPHUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPTAHUIECKUX BEIIECTB;

e IPUMEHSATh OCHOBHBIE OTIEPAIIMU MBICIUTEILHON ASSITEIbHOCTH — aHAIN3 U
CHUHTE3, CpaBHEHHE, 0000IIeHne, CHUCTEMaTU3allui0, BbBISBICHHUE
NPUYUHHO-CIICICTBEHHBIX CBS3€H — I M3y4YEHHs] CBOMCTB BEIIECTB U
XAMUYECKUX PEaKIUi, €CTeCTBEHHO-HAyYHBIE METOAbl TIO3HAHUS —
HaOJFO/ICHNE, M3MEPEHUE, MOJISIMPOBAHKUE, SKCIIEPUMEHT (pEalbHbIN U
MBICJICHHBIN).



TEMATHYECKOE INTAHUPOBAHUE

8 KJIACC
KoJunuyecTBo yacos DJIeKTPOHHbIE
e HaunmMmeHoBaHHue (undpoBbIe) B —
, pasiesioB M TeM Konrponbubie | Ilpakruueckne ocnuTaTeILHBIN
n/n Bcero 06pa3OBaTeHBHBIe KOMIIOHEHT
nporpaMmal padoThI padoTsbl
pecypchbl
Pa3neu 1. IlepBoHayajibHble XUMUYeECKHE TOHATHUS
Xumnsa — BakHas
001acTh €CTECTBO3HAHUS bubnuoreka [IOK
1.1 N 5 2
U NIPAKTUYECKON https://m.edsoo.ru/7f41837c
JIESITENIbHOCTH YEI0BEKA
12 BemmectBa 1 xXuMuueckue 15 1 bu6nunoreka [JOK
' peaKIiu https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 20

Pa3neu 2. BaxHelinmme npeacTaBuTe /M HEOPraHude CKMX BellecTB

51 Bosznyx. Kucnopon. 5 bubmuotexa LIOK
' T[MousTue 06 OKCHUIAX https://m.edsoo.ru/7f41837c
29 Bonopon.Ilonsitue o 8 1 bu6mmoreka [IOK
' KHCIIOTAX U COJIAX https://m.edsoo.ru/7f41837¢
53 Bona. PacTBopsl. 5 1 1 bubnnoreka [IOK
' IMousTre 006 OCHOBAHUSX https://m.edsoo.ru/7f41837c
OCHOBHBIE KITaCChI
2.4 HEOPraHHYECKH 11 1 1 bubmorera [OK
' p HH%VC x https://m.edsoo.ru/7f41837c
COCMHEHU M
Hroro no pasneny 30
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Paznen 3. [lepuoanuecknii 3axoH u Illepuoaguyeckas cucrema xumudeckux 3j1emMeHToB Jl. U. MenneneeBa. CTpoeHue aToMOB.
Xumnueckas ¢Bsizb. OKHCIUTEJIbHO-BOCCTAHOBHUTEJIbHbIE PeaKIHUU

Ilepronnueckuii 3aK0OH U
[lepnonnueckas cucrema
3.1 XUMHUYECKHX JIEMEHTOB 7
. . Menaene-eBa.
Crtpoenue atoma

Bu6munoreka [JOK
https://m.edsoo.ru/7f41837¢c

XUMHYECKAs CBA3b.

3.9 OKUCIUTEIBHO- 8 1 bu6mmoreka [JOK
' BOCCTAaHOBHUTEIHHBIC https://m.edsoo.ru/7f41837¢c
peakiuu
bu6mmoreka [IOK
Hroro mto pasnery 15 https://m.edsoo0.ru/7f41837¢c
PesepBHOE Bpems 3 Bubmiorexa HOK

https://m.edsoo.ru/7f41837¢c
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9 KJIACC

KosmmuecTBo yacos DJIeKTPOHHBbIE
Ne HanmeHoBaHue pa3iesioB H TeM K IpakTuy (uud poBbie) BocnurareibHbII
n/m IporpaMmal Bcero OHTPOILH ecKue Oﬁpa30BaTeJ1]>Hble KOMIIOHEHT
ble padoThI
padoThbI pecypChbI
Pa3zneq 1. BemecTBo M XuMH4YecKue peakuu
IloBTOpEHuE U yrioyoneHue
11 P yryo 5 1 bubmoreka IIOK
' SHAHHI OCHOBHBIX PasiIeiion https://m.edsoo.ru/7f41a636
Kypca 8 Kacca
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubnmoreka [IOK
' XAMHUYECKUX PEaKIni https://m.edsoo.ru/7f41a636
DJIEKTPOTUTHYECKAS
13 P Xu 8 1 1 bubmuoreka IIOK
' FIHCCOMHATITT. AMMITACCIIC https://m.edso0.ru/7f41a636
peaKkIuy B pacTBOpax
Hroro no pazgeny 17
Pa3nea 2. HemeTasibl M MX coeIMHE HUSI
OOmmas xapakTepucTUKa
21 P P VIIA- 4 1 bubmuoreka IIOK
' XUMITHECKHUX 9JIEMEHTOR https://m.edsoo.ru/7f41a636
rpynisl. ['aorenst
OOmias xapakTepucTHKa
2.2 XI/IMI/I‘leCKII;X BHIe)MeHTOB VIA- 6 bubmiorea IIOK
' ) https://m.edsoo.ru/7f41a636
rpynmbl. Cepa u e€ coeMHeHUS
53 OO01mas xapakTepucTHKa 7 1 bubnunorexa [IOK
’ XUMHUYECKUX 3JIEMEHTOB VA- https://m.edso0.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

rpynmbl. A30T, Gochop u ux
COCIMHEHU S

OOmas xapakTepucTUKa

24 XAMHUYECKUX 3J1eMEeHTOB |V A- 3 bubmuoreka IIOK
' IpYyNIIBL. YIIIEPO U KPEMHUM U https://m.edsoo.ru/7f41a636
HAX COECIUHEHUS
Uroro no pazneny 25
Paznea 3. MeTasiibl M UX coeIMHE HUS
. bubmuoreka IIOK
3.1 Obmme croiicTsa MeTanon 4 https://m.edsoo.ru/7f41a636
39 Baxueiinme MeTamibl U UX 16 bu6mmoreka [JOK
' COeTMHEHHS https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Paznen 4. Xumusi u oOKpykawmas cpeaa
41 BemecTBa u maTepualibl B )KU3HA 3 bubnuoreka LIOK
' YeJI0BEKa https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
P 3 Bu6nuoreka [JOK
C3CPBHOC BpEMA https://m.edsoo.ru/7f41a636
OBIEE KOJIMYECTBO YACOB I1O 68
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