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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1Mo XMMHUM Ha YPOBHE OCHOBHOT'O OOIIETO 00pa30BaHMs COCTABIICHA HA
OCHOBE TpeOOBaHMI K pe3yibTaTaM OCBOCHHSI OCHOBHOW 00pa3oBaTEIbHON MPOrPAMMBI
OCHOBHOTO 00111er0 006pazoBanusl, peacTaBieHHbIXx B PI'OC OO0, a Takke Ha OCHOBE
benepasibHOM pabouelt mporpaMMbl BOCIUTaHUS U ¢ YYETOM KOHUEMIIUHU MPENoaBaHus
yuebHOro mpenMera «XuMmus» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoi
denepanum.

[Iporpamma o xumuu Ia€T MpeACTABICHHUE O LENAX, 00IIeH cTpaTeruy o0y4eHus,
BOCIIUTAHUSA W Pa3BUTHSA  OOYYAIOIIMXCS CPEACTBAMHU yYeOHOTO  TpEeaMeTa,
yCTaHABJIMBAET  00S3aTebHOE  MPEIMETHOE  COJEpXKaHUE,  IpeayCMaTpUBaeT
pacrpeneneHue €ero 1o KilaccaM M CTPYKTypUpOBaHUE II0 paslieJaM HU TemaM
MPOTPAMMBI 110 XUMHUHU, ONIPEACISET KOJUUECTBEHHBIC U KAU€CTBEHHBIE XapaKTEPUCTUKHI
COJICpKaHMS, PEKOMEHJYEMYIO TMOCIEOBATEILHOCTh H3YyUYCHHUS XHUMHUU C Y4E€TOM
MEXIIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBS3€H, JIOTMKM y4eOHOTro Tpoliecca,
BO3PACTHBIX OCOOCHHOCTEW OO0YyYalolIUXCs, OMpPENessieT BO3MOXKHOCTH TpeaMeTa s
peanuzanuu  TpeOOBaHWI K pe3yJbTaTaM OCBOCHHMS OCHOBHOW 0Opa3oBaTEIbHON
MporpaMMbl Ha ypOBHE OCHOBHOTO 0O0Ilero oOpa3oBaHUs, a TakKe TpPeOOBaHUU K
pe3ynbTaTaM OOyuYeHUsS XMMHUU Ha YpOBHE IIeJie M3ydeHHUs MpeaMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TI03HABATEIBHON JCSATEIIBHOCTA 00YUYarOIIETrocs M0 OCBOCHUIO Y4eOHOTO
COJIep>KaHMUs.

3HaHWE XUMHH CIY>)KHT OCHOBOM is  (OPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, ero MnpejCcTaBiICHUl 0 MaTepUaIbHOM €IMHCTBE MHPA, BAXKHYIO POJIb
urpatotT GopMUpyeMbie XUMUEH MPEACTABICHUS O B3aUMONPEBPAIICHUSX SHEPTUU U 00
ABOJIIOIIMM BEIIECTB B MPHUPOJIE, O MYTIX PEHICHUs TI00aJbHBIX MPOOJIEM YCTOMUYHUBOTO
Pa3BUTHUSL 4YEJIOBEYECTBA — CBHIPHEBOM, DHEPr€TUUYECKOW, MUIIEBOM U IKOJIOTMYECKOU
0€301acHOCTH, TPOOJIEM 3IpaBOOXPAHCHHUS.

N3yyenne XuMuH: CrOCOOCTBYET pean3aiiii BO3MOKHOCTEH JIsl CAMOPA3BUTHS U

dbopmupoBaHUS
KyJbTYPBl JIMYHOCTH, €€ 00mIel u (PYHKIIMOHAIILHONW TPaMOTHOCTH, BHOCHUT BKJIAJl B
(hopMHUpPOBaHNE MBINIJICHUS U TBOPUYECKUX CIOCOOHOCTEH OOYYarOIIMXCS, HABBIKOB MX
CaMOCTOSITeNIbHOM yU4eOHOU AEeSATENbHOCTH, IKCIIEPUMEHTAIBHBIX U UCCIEI0BATEIbCKUX
YMEHUH, HEOOXOAMMBIX Kak B IOBCEIHEBHOM >XW3HHM, TaK U B MpodhecCHOHANTbHOU
JeSTETbHOCTH; 3HAKOMUT CO CTEIM(UKON HAYYHOTO MBIIUICHHUS, 3aKIaIbIBA€T OCHOBBI
LEIOCTHOTO B3IUIsiIa HAa €AMHCTBO MPUPOJAbI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TamoM B (OPMUPOBAHUU ECTECTBEHHO--HAYYHOM TI'PAMOTHOCTH OOYYaIOIIMXCS;
CIOCOOCTBYET (POPMHUPOBAHUIO IEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-HAyYHbIM
3HaHUAM, K MPUPOJE, K UYEIIOBEKY, BHOCUT CBOU BKJIaJ B 3KOJIOIMYECKOE 0Opa3oBaHUE
00yJaroIXCS.



JlanHble HampaBieHHss B OOYyYEHHHM XHMUU OOECHEUMBAIOTCS Crenu(UKon
cojiepKaHus y4eOHOTO MpeaAMEeTa, KOTOPBIN SBISETCS MeAaroruiecky aaarnTupOBaHHBIM
oTpakeHHeM 0a30BOI HAyKU XUMHUH Ha OMPEICIEHHOM dTare e€ pa3BUTHAL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHHs OpPUEHTHPOBAH Ha
OCBOCHHME OOYyYaIONIMMHUCS CHCTEMBl TEPBOHAYANBHBIX TOHSATHH XUMHH, OCHOB
HEOPraHMYECKOW XUMHHM M HEKOTOPBIX OTACIBHBIX 3HAUYMMBIX MOHSATHI OpPraHUYecKOi
XUMHH.

CtpykTypa coiepXkaHus MporpaMMmbl MO XUMHHM c(opMHpOBaHa Ha OCHOBE
CHUCTeMHOro mnoaxoaa K e€ wusydeHuto. CopepikaHue CKIIAQABIBACTCS M3 CHUCTEMBbI
MOHATUA O XMMHUYECKOM JJIEMEHTE W BELIECTBE M CHUCTEMBl MOHITHH O XUMHUYECKON
peakinuu. O0e 3THU  CHCTEMbl CTPYKTypHO OpraHM30BaHbl 10  MPHUHIMILY
MOCJICZIOBATEILHOIO PA3BUTUSl 3HAHUN HAa OCHOBE TEOPETHUECKHUX MPEICTABICHUN
pPa3HOI0 YpPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUSI;
— [lepuoanueckoro 3akona /I. 1. MeHnaeneeBa kak OCHOBHOTO 3aKOHA XUMUU;
— YYEHHS O CTPOCHUU aTOMa U XUMHUYECKOM CBSI3H;

— MIPEJCTaBICHUI 00 3IEKTPOTUTHIECKON JUCCOIUAIIMY BEIIECTB B paCTBOPax.

Teopernyeckre 3HaHUS pacCMaTPUBAIOTCS Ha OCHOBE SMIMPHUYECKH MOJTYyYEHHBIX
U OCMBICICHHBIX (DaKTOB, pPAa3BUBAIOTCSA IOCIEIOBATEIbHO OT OJHOIO YPOBHSA K
JIpYroMmy, BBIOJNHSS (PYHKIMH OOBSICHEHHUS M MPOTHO3UPOBAHUS CBOWMCTB, CTPOEHUS U
BO3MO>KHOCTEN MPAKTUYECKOTO IMTPUMEHEHUS U MTOYYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHue nporpaMmbl 0 XUMHUHU CHOCOOCTBYET (POPMUPOBAHUIO MPECTABICHUS
O XMMHWYECKOW COCTABJISIOLIEN HAy4YHOW KAapTUHBI MHpPA B JIOTMKE €€ CUCTEMHOU
IIPUPOABI, IECHHOCTHOTO OTHOIIECHHS K HAYYHOMY 3HAaHHIO M METOJaM ITO3HAaHHSA B
Hayke. M3ydeHne XMMUU MPOUCXOOUT C NPHUBJIICYCHUEM 3HAHUM U3 paHee M3yYEHHBIX
yueOHbIX npeameToB: «Okpyxkawomuii Mmup», «buonorusa. 5—7 knacce» u «Pusuka. 7
KJIacC».

[Ipu u3ydyeHUM XUMHH TPOUCXOIUT (HOPMHUPOBAHHWE 3HAHUN OCHOB XHMHUYECKOU
HAayKd KakK 0O0JIaCTU COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTHUYECKOW AesTeNIbHOCTU
YyeloBeKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHMPOBOM KyJIbTYphl. 3afadya y4eOHOro
npeaMera COCTOMT B (POPMHUPOBAHUU CHUCTEMbl XUMHUYECKHX 3HAHMM — Ba)KHEHUIIMX
(akTOB, TMOHSATHI, 3aKOHOB M TEOPETUYECKUX TMOJIOKEHUH, JOCTYMHBIX 000OIIECHUMN
MHPOBO33PEHYECKOT0 XapaKTepa, SA3blka HayKH, B MPUOOLICHWU K HAYYHBIM METOJaM
MO3HAHUS TPU M3YYEHHH BEIIECTB U XUMHUYECKUX peakiui, B (POPMUPOBAHUU U
pPa3BUTUHU TMO3HABATENIbHBIX YMEHUN U UX MPUMEHEHUH B y4eOHO-TIO3HABATEIHHOU U
y4eOHO-HCCIEeIOBATEIbCKON  NIEATENbHOCTH, OCBOCHHMM  MpaBuUi  0OE30MacHOro
oOpallleHus C BEIECTBAMU B IIOBCEIHEBHOM JKU3HHU.

[Ipy u3yyeHUM XHWMUU Ha YPOBHE OCHOBHOTO OOIEro 0Opa3oBaHUS Ba)XXHOE
3HaYeHHUe NMPUOOPENN TAKUE LU, KaK:



- (GopMUpOBaHHE WHTEIEKTYaIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOW K
caMo00pa30BaHUIO, COTPYAHUYECTBY, CaMOCTOATEIBLHOMY MPHUHITHIO pELICHU,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBUSAM KU3HU;

- HaIlpaBJICHHOCTb  OOyYEeHHMs] HA  CHUCTEMAaTH4YecKoe  MpUOoOIIeHue
00y4JaronMxcst K CaMOCTOSATENbHOM MO3HABATEIBHOM AEATENBHOCTH, HAYYHBIM METOIaM
no3HaHus, (GOPMHUPYIOLIUM MOTHBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XMMUU;

- oOecrieueHne yCIOBHA, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YyUaIOIIIMMUCS
OTIBITa PA3HOOOPA3HOM NIESITENBHOCTH, TO3HAHUS U CAMOIIO3HAHUS, KJIFOUEBBIX HABBIKOB
(KITF0OUEBBIX KOMIETEHIINH ), UMEIOIIUX YHUBEPCATbHOE 3HAUCHUE ISl Pa3JIMYHBIX BUIOB
NEeSITENbHOCTH;

- dbopmupoBanre 00miell  (QYHKIIMOHAIBHON W  €CTECTBEHHO-HAY4YHOM
IPaMOTHOCTH, B TOM YHCJIE YMEHHUI OOBSICHSATH M OIICHUBATH SIBJICHUS OKPYXKAIOIIEro
MHpA, UCTOJIb3Yysl 3HAHUSA U ONBIT, MOJYYEHHBIE NP U3YYCHUU XUMHUH, IPUMEHATh UX
MIPU pEIIeHUU MPo0JIeM B MOBCEHEBHOM KU3HU U TPYAOBOU JIESITEIHHOCTH;

- ¢opMupoBaHue |y oOydarolmuxcs T'yMaHUCTHUYECKHX  OTHOILIEHU,
NOHMMAHUA LEHHOCTH XMMHUYECKHX 3HaHUM JUIsi  BBIPAOOTKM  DKOJOTUYECKU
L[EJIECO00PA3HOr0 MOBEAECHUS B OBITY M TPYAOBOW NIEATEILHOCTH B LIESAX COXPAHEHUS
CBOETO 370POBbS U OKPYKAKOLIEH IPUPOIHON CPELBI;

- pa3sBUTUE MOTHBALUM K OOYyYEHHIO, CHOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIUTAHUIO HA OCHOBE YCBOEHHS OOIEUYEIOBEYECKUX LIEHHOCTEH, TOTOBHOCTU K
OCO3HAHHOMY BBIOOPY MPOGUIIS U HAMPABICHHOCTH JAJIbHEHIIIEr0 00yUeHMUS.

OO1iee 4nca0 4acoB, OTBEIEHHBIX AJS M3YyUEHUS XMMHHM Ha YPOBHE OCHOBHOI'O
oO1ero oobpazoBanusi, cocrapisgeT 136 gacos: B 8 kiacce — 68 yacoB (2 yaca B HEZCIIO),
B 9 kinacce — 68 yacoB (2 yaca B HEJETIO).

COAEPKAHUE OBYUYEHUSA

8 KJIACC IlepBoHayajibHbIe XMMHYECKHE TIOHATHS

IIpeaqmer xumun. Posib XMMHUM B )KU3HU YeOBEKa. XMMHUSA B CUCTEME HayK.
Tena u BemectBa. dusnyeckue CBOWCTBA BEIIECTB. ATperaTHO€ COCTOSHHUE
BeniecTB. [loHsATHE O MeTOAax MO3HAHUS B XUMHUHU. UHCThIE BEIIECTBA U CMECH.
Crioco0nI pa3jeneHust cMecei.

ATOMBI ¥ MOJEKYJbl. XUMHUYECKUE »BJeMEHTbl. CHUMBOJBI XHUMHUYECKHX
a1eMeHTOB. [IpocThie U CIIOKHBIE BEIIECTBA. ATOMHO-MOJICKYJISIPHOE YUCHHE.

Xumudeckas Gopmysa. BareHTHOCTh aTOMOB XUMHUYECKHUX AJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OTHOCUTENbHAsA aToMHasi Macca. OTHOCUTENIbHAS
MOJIEKyJIsipHag Mmacca. MaccoBasi 10J1s1 XUMHUYECKOTO AJIEMEHTA B COCIMHEHNH.



KomnuectBo BemecrBa. Mons. MossipHas macca. B3anmMocBsA3p KOJIMYECTBA,
Macchl M UHUCIA CTPYKTYpHBIX €AMHHULl BemiectBa. Pacuérel mo Qopmynam
XUMHUYECKUX COCIUHEHUMN.

Pu3NYECKNE U XUMHUYECKHE SIBJICHUsI. XUMUYECKasl PEaKkus U €€ MPU3HAKHU.
3aKOH COXpaHEHMsI MacChl BEIIECTB. XMMMUYECKHe ypaBHeHus. Knaccudukanus
XMMHUYECKUX peaklnil (COeUHEHUS], PA3I0KEHMS], 3aMEILIEHUS, OOMEHA).

Xumuyeckuui 3IKcnepumenm: 3HAKOMCTBO C XUMHYECKOM IOCYIOM,
npaBuiamMu paboThl B j1abopaTopuu U IpuéMamu oOpalleHus ¢ J1adbopaTOpHBIM
o0opyZoBaHWEM, W3yYeHHWE | ONHCaHuE (PU3NYECKUX CBOWCTB 0OpPa3IoB
HEOPTaHWYECKUX BEIICCTB, HaOmoMeHne (HU3NIEeCKUX (TJIaBJICHUE BOCKA, TasHUE
JbJa, pacTUpaHUE caxapa B CTYINKE, KUTIEHUE U KOHJIEHCAIIUS BOJIbI) U XUMUYECKUX
(ropeHue cBeuH, MPOKAJUBAHHWE MEAHOW MPOBOJIOKH, B3aUMOJCHCTBUE MeJia C
KUCJIOTOM) sIBJICHUN, HAONIOACHUE U OINHUCAHWE TPU3HAKOB MPOTEKAHUS
XUMHUUYECKUX peakiui (pa3joKeHue caxapa, B3aUMOJICHCTBHE CEPHOM KUCIOTHI C
xJjopunoM Oapus, pasznoxkenue rtuapokcuga wmeau (II) mpu  HarpeBanuwm,
B3aMMOJIeHCTBUE jkeme3a ¢ pactBopoMm coiu Menu (Il), m3ydenwme cmocobGoB
pasze’eHus CMeceil: C TMOMOIIbI0 MarHuTa, (QUIBTPOBAHUE, BBIIAPUBAHUE,
TUCTWILISAUUS, XpoMatorpadusi, TPOBEJCHUE OYMCTKA TOBAPEHHOM  COJIH,
HAOJIOZICHUE W OIMCAaHWE PEe3yJbTAaTOB MPOBEACHUS OMNBITA, WILTIOCTPUPYIOIIETO
3aKOH COXPAaHEHMsI MacChl, CO3JJaHIE MOJIEJIEH MOJIEKYJ (IIapOCTEPKHEBBIX).

BaxxHeline npeacraBuTe M HCOPraHUYECKUX BELIECTB

Bo3nyx — cMmech razoB. CocraB Bo3ayxa. Kuciaopos — 2JIEMEHT M IPOCTOe
BemecTBO. HaxoxxneHnue kuciopoda B mOpupojae, (U3MYECKUE U XUMUUYECKHUE
cBoiictBa (peakiuu rTopeHus). Oxcuawl. Ilpumenenue xuciopoma. CrocoObl
MOJIYYCHHUS] KHUCIOpoJa B Ja0OpaTOpud ¢ MPOMBIILIEHHOCTH. KpyroBopot
Kuciopojaa B mpupojae. O30H — ajuioTporHas MoAuUKaIs KUCI0opoaa.

TennoBort A(DPEKT XUMUYECKON pEaKIuu, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- M HHAOTEPMHUYECKHUE peaKUUU. TOIMIMBO: Yrojib M METaH. 3arpsi3HEHUE
BO3/1yXa, YCWJICHUE TapHUKOBOTO A PekTa, pa3pylieHne 030HOBOTO CIIOS.

Bomopon — »snemMeHT M mpocToe BemnlecTBO. HaxokneHue Bojgopoja B
npupoje, (Quznueckue U XUMHUYECKHE CBOMCTBA, TMPUMEHEHHUE, CIOCOObI
nonyyeHus. KucmoTsl u comnu.

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

dusnyeckue CBOMCTBA BoAbl. Boma kak pactBoputelb. PacTBOpEL
HaceolllieHHbIE M HEHACBHIIEHHBIE PACTBOPHI. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBast 10J11 BENIECTBA B pacTBOpe. XUMUYECKUE CBOMCTBA BOAbL. OCHOBaHUS.
Ponp pacTBOpoOB B MpUpoOJE U B KU3HU 4esnoBeka. KpyroBopoT BoAbl B PUPO/IE.
3arps3HeHre NpupoaHbIX BoJ. OXpaHa U OUMCTKA MPUPOJHBIX BOJI.

Knaccudukanus neopranmveckux coeauHeHuil. Oxcupabl. Knaccudukarms
OKCHJIOB:  cojeoOpa3yronue (OCHOBHBIE, KHCJIOTHBIE, aM(OTEepHBIE) W



HecoseoOpasyronue. Homenknarypa oxcugoB. Dusmdyeckne U XUMUYECKHE
CBOMCTBA OKCUJIOB. [loyueHne okCuaoB.

OcHoBanus. Krnaccupukanuss OCHOBaHUU: WIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. Homenknatypa ocHoBaHui. DHU3WYECKHME U XMMHYECKHE CBOWCTBA
ocHoBaHuy. [lonydyeHre oCHOBaHUM.

Kucnoter. Kimaccudukanus kucinor. Homenknatypa kuciot. Ousnueckne u
XUMHUYECKHEe cBoMcTBa KuCIOT. Psan aktuBHoctu MetayuioB H. H. bekerosa.
[TonydyeHre KUCIIOT.

Conu. Homenknatypa coneil. ®U3nuecKkue 1 XMMAYECKUE CBOMCTBA COJICH.
[Tomyuenue counen.
['eHeTnueckas CBSI3b MEXKIY KIACCAMU HEOPTaHUYECKUX COCIMHEHUM.

Xumuueckuii IKcnepumenm:.  KAYECTBEHHOE ONPEACICHHUE COJCPKAHUS
KHCIIOpOJla B BO3JyXe, IMOJy4YeHUE, COOMpaHHUE, pAaClO3HABAaHUE W M3YUYCHHE
CBOMCTB KHUCJIOpOJia, HAOJIOJIEHNE B3aWMOJICHCTBUSA BEIIECTB C KHUCJIOPOJAOM H
YCJIOBUSI BO3HUKHOBEHHMSI U TIPEKpAIllCHUs] TOpeHus (Mmoxkapa), O3HAKOMJIEHUE C
oOpa3llaMd OKCHUJIOB U OINHWCAaHUE HX CBOWCTB, IOJIy4YEHHE, COOMpaHUE,
pacro3HaBaHHE€ W H3YyYEHHE CBOMCTB BOJOpOJa (FOpEHHUE), B3aUMOCHCTBUE
Bogopona ¢ okcugoM meau (I1) (BO3MOXKHO HCIOJIb30BAaHUE BHIEOMATEPHAIIOB),
HaOo/leHre OoOpaslloB  BEIIECTB  KOJWYECTBOM |  MOJIb, HCCIIEIOBAHUE
OCOOCHHOCTEM  pacTBOPEHUsSI BEIIECTB C  PAa3jM4YHOM  PacCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOW MACCOBOM JOJEW PaCcTBOPEHHOTO
BEILECTBA, B3aUMOJICHCTBUE BOJIBI C METAINIaMU (HATPUEM U KaJbI[MEM) (BO3MOKHO
UCIIOJIB30BaHUE BHJICOMATEPHUANIOB), HCCIEIOBaHUE OOpa3OB HEOPraHUYECKHUX
BEII[ECTB PA3JIMYHBIX KJIACCOB, HAOJIOJIEHUE U3MEHEHHUS! OKPACKH WHIWKATOPOB B
pacTBOpax KHUCJIOT W IIeNoYell, n3ydeHue B3aumoeiicTBus okcuaa meau (1) ¢
pacTBOPOM CEPHOM KHCJOTHI, KUCJIOT C METajulaMH, PEaKUHUi HEWUTpaau3alui,
MOJy4€HNE HEPACTBOPUMBIX OCHOBAHMM, BEITECHEHUE OJHOIO METalljia APYTUM U3
pacTBopa COJM, PEUICHUE JKCIEPUMEHTAIbHBIX 3a/ad 1o Teme «Baxnelmue
KJIACChl HEOPTAaHUYECKUX COCTUHEHUIN.

Ilepuoanuecknii 3akon u Ilepumogmyeckass cucreMa XUMHYECKHX
jiemeHTOoB JI. U. MenpaeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBS3b.
OKuCIUTETILHO-BOCCTAHOBUTEJIbHbBIE PEaKIIUU

[lepBbie TOMBITKH KIACCH(PUKAIMA XUMHUYECKUX dieMeHToB. [loHsiTHe o
IPYIIaxX CXOAHBIX OJJIEMEHTOB (IIEJIOYHbIE W UIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIoreHbl, HHEPTHBIE ra3bl). DJIEMEHTHI, KOTOpble 00pa3yroT aMm(pOTEPHbIE OKCHIbI
Y TUAPOKCHUJIBI.

ITepuonnueckuii 3akoH. [lepuoanueckas cucremMa XMMHUYECKUX JIEMEHTOB /.
N.  Menneneea. Koporkonmepuoanas W JUIMHHONEPUOJHAs  (POPMBI
[Teproanueckoit cucremsl xumuueckux 3neMeHToB . . Menneneesa. [lepuonast u



rpynnbl. @U3NYECKUN CMBICT NOPSAKOBOIO HOMEpPA, HOMEPOB MEPHUOA U TPYIIIbI
AIIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX siiep. M3oTomnbl. DnekTpoHbl. CTpoeHue
ANEKTPOHHBIX  O0OJOYEK aTOMOB MEpBhIX 20 XUMHUYECKUX  DJIEMEHTOB
[Tepuomnueckont cucremol [[. M. MenaeneeBa. XapakTepucTuKa XHMHUYECKOTO
AJIEMEHTA I10 ero nosoxeHuro B [lepuoanyeckoit cucreme /. . Menneneesa.

3aKOHOMEpPHOCTH M3MEHEHHs paguyca aTOMOB XHWMHYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyIaM U Nepruoaam.

3nauenue [lepuoguueckoro 3akoHa u [lepuonnyeckoit cCHCTEMbI XUMUYECKUX
AJIEMEHTOB U pa3BUTUs Hayku W npaktuku. Jl. . MenneneeB — yd€HbIM U
rpa)XJaHVH.

Xumuyeckass cBs3b. KoBaneHTHass (mojsipHas H  HEMNOJISIpHAs) CBA3b.
DIEKTPOOTPULATETBHOCTh XUMHUECKUX AIIEMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHusA.  OKHCIUTEIBbHO--BOCCTAHOBUTEIIBHBIC peaKuu.
[Iponiecchl OKMCIIEHUS K BOCCTAHOBIIEHUS. OKHUCIUTENIA U BOCCTAHOBUTEIH.

Xumuueckuii yKcnepumenm:. W3ydeHUE OOpA3LUOB BEIIECTB METAJUIOB U
HEMETAJUIOB, B3aMMOJICHCTBUE THUJAPOKCHAA IMHKA C pPacTBOpaMU KHUCJIOT U
1IeJ04Yeld, MPOBEJICHUE OIbITOB, WIIIIOCTPUPYIOIIUX MPUMEPBI OKHUCIUTEIBHO-
BOCCTAHOBUTEJBHBIX pEeaKIUi (TOPEHHE, PEAKIIUH PA3IIOKEHHUS], COCTUHEHUS ).

Mesrcnpeomemnbnie ceasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M NpH H3yYEeHUHM XUMHUHU B 8 Kiacce
OCYIIECTBJISIETCS. 4epe3 MCIOJb30BaHME KaK OOIMX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK U TOHSITUH, SBJISIIOIIUXCS CUCTEMHBIMU JIJISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAy4YHOTO LIMKJIA.

OO1ue ecTeCTBEHHO--HAayYHbIE TIOHATHUS: HAYYHBIH (QakT, TUIIOTE3a, TEOpHUs,
3aKOH, AaHalIW3, CHHTE3, KIacCu(UKaUsi, TMEePHOJUIHOCTh, HAOIIOJCHHUE,
HKCIIEPUMEHT, MOJICIIUPOBAHHE, U3MEPEHHE, MOJIETb, SIBJICHUE.

®dwusuka: marepusi, aTtoM, OJIJIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIHI,
U30TOIbI, PaJMOAKTUBHOCTb, MOJIEKYJIA, 3JIEKTPUUYECKHUI 3apsij, BELIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHME BEIIECTBA, Ta3, (U3MUECKUE BEIMYMHBI, €IUHULIBI
U3MEpEHHsI, KOCMOC, TIJIaHeThI, 3BE3/1b1, COHIIE.

buonorus: dorocunres, npixanue, onocdepa.

['eorpadus: atmocdepa, rugpocdepa, MUHEpabl, TOPHBIE TOPO/IbI, MOJE3HBIE
UCKOTIaeMble, TOIUIMBO, BOJIHBIE PECYPCHI.



9 KJIACC BemecTBO 1 XUMHYECKAS peaKkuusi

Ilepnonnueckuit 3akoH. [leproanyeckas cucTeMa XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHue aTtoMoB. 3aKOHOMEPHOCTM B HM3MEHEHHH CBOICTB
XUMHYECKUX DJIEMEHTOB IIEPBBIX TPEX MEPUOAOB, Kanusl, KalabLusil MW UX
COCIMHEHHA B COOTBETCTBUM C IIOJIOKEHUEM 3jeMeHTOB B Ilepnoanueckoit
CHUCTEME U CTPOCHHEM UX ATOMOB.

Crpoenue BemiecTBa: BUIbI XMMUYECKOM CBS3U. THIIBI KPUCTALIMYECKHUX
PEmETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THIA KPUCTALINYECKON PEIIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKHUX BELIECTB. XUMHUYECKHE
CBOMCTBA BEUIECTB, OTHOCSIIMXCS K PAa3IUYHBIM KJIaccaM HEOPTraHUYECKUX
COCIMHEHUN, TCHETUYECKas CBsI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanusa XuMHYECKUX peakivil O pa3IuYHbIM MMPU3HAKAM (IO YUCITY
U COCTaBy Y4YaCTBYIOIIMX B PEAKIUHU BEIIECTB, MO TEIJIOBOMY 3(]dekry, 1o
U3MEHEHUIO CTENEHENW OKHCIIEHUS XUMUYECKUX JIEMEHTOB, IO OOpaTUMOCTH, IO
YUYaCTHIO KaTajau3aropa). DK30- U 3HJIOTEPMUUYECKUE PEAKIIUU, TEPMOXUMHUYECKUE
YPaBHEHMS.

[Tonsitue o ckopoct xumuueckoil peaxuuu. [lonstue o0 0OpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakuusX. [IoHsITHEe O TOMOTeHHBIX U T€TePOTCHHBIX
peakuusx. [lonsatue o karanmse. [lonsaTne 0 XumMuueckom paBHoBecHH. DAKTOPHI,
BIMSIOIIME HAa CKOPOCTh XMMHYECKOM pEaKUUU U IOJIOKEHUE XHMHYECKOrO
pPaBHOBECHSI.

OKHCIUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIIMU,  DJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTEIIBHOU peaKuuu. CocraBiienue YpPaBHEHUU
OKHUCJIUTEIbHO--BOCCTAHOBUTENIbHBIX ~ PEAKIHM C  HKCMHOJB30BAaHUEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopus 3IEKTPOJIUTUUECKON JUCCOLMALINU. DJIEKTPOIUTHI U HEIJICKTPOIUTHI.
Katnonsl, annonbl. MexaHu3m IHUCCOIMALMM BELIECTB C PA3JIUYHBIMU BUAAMHU
XuMudeckon cBsi3u. CteneHs aucconuanuu. CHUIbHBIC U CIA0bIE SJIEKTPOJIUTHI.

Peakiun noHHOTO OOMEHA. Y CJIOBUS MTPOTEKAHUS PEeaKIMii HOHHOTO OOMEHa,
MOJHBIE M COKpall¢HHbIE HWOHHBIE YypaBHEHUs peakuuid. CBOWCTBa KHCIIOT,
OCHOBAaHMM W cCOJed B CBET€ IMPEACTABICHUM 00 AIEKTPOIUTHUECKOU
nuccormanyu. KauecTBeHHbIE peakiiui Ha MOHBL. [[OHSITHE O THAPOIN3E COJICH.

Xumuueckuii Ikcnepumenm:. 03HAKOMIICHHUE C MOJIEIIIMU KPUCTAJUIMUYECKUX
pEmETOK HEOPTaHWYECKUX BEIIECTB — METAUIOB W HeMeTauioB (rpadura u
anMasa), CIJIOKHBIX BELIECTB (XJIOpHAAa HATpusi), HCCIENOBAHUE 3aBUCHUMOCTH
CKOPOCTH XHUMHMUYECKOW pEaKIUu OT BO3ACHCTBUS pa3UyHbIX (HAKTOPOB,
UCCIIEIOBAHUE AJIEKTPOMPOBOJHOCTH PACTBOPOB BELIECTB, MPOIIECCA IUCCOLIMAIIUN
KHUCJIOT, IIejaoue u cojied (BO3MOKHO HCIOJIb30BAHHE BHUIEO MaTepUalioB),
MIPOBEJECHUE OIBITOB, MJUTIOCTPUPYIOIIUX MTPU3HAKU IPOTEKAHUS PEAKINI HOHHOTO



oOMeHa (0Opa3oBaHME OCajKa, BBIAEICHHE Ta3a, 0Opa30BaHHE BOJbBI), OIBITOB,
WUIKOCTPUPYIOIIUX ~ IPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIUU
(ropeHue, peakiu pa3iokKEHUsl, COCIUHEHUs), PACIIO3HABAHUE HEOPraHMYECKUX
BEIIECTB C MOMOIIBID KAYECTBEHHBIX PEAKIMA HA  HWOHBI, PEIICHUE
AKCIIEPUMEHTAJIBHBIX 33]1a4.

HemeTaJyibl 1 MX COeIMHEHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHbIC CTereHn okuciieHus. CTpoeHue W (PU3NYECKHE CBOWCTBA MPOCTHIX
BEIIECTB — TaJIOTEHOB. XWMHMYECKHME CBOMCTBA Ha MpPUMEPE  XJOpa
(B3aUMOJIEHiCTBUE C MeETaulaMH, HEMeTalUlaMH, IleJo4aMu). XJIOPOBOJIOPO/I.
ConsiHast KMCIIOTa, XMMUYECKUE CBOWCTBA, MOJIyY€HUE, NMpUMeHeHue. JleiicTBue
XJIOpa ¥ XJOPOBOJAOPOJA HA OPraHu3M 4YeJoBeKa. BakHelmume XJIOpUIbl U HX
HaXO0XCHHUE B IIPUPOJIE.

O6mast xapakrepuctuka 371eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIE cTeneHu okucieHus. CTpoeHne M (U3HUECKHE CBOWCTBA
IPOCTHIX BEIIECTB — KUCIOPOJA U CEPbl. AJNIOTPONHBIE MOAU(PUKALIMHA KUCIOPOAa
U cepbl. XUMHUYECKUE CBOMCTBa cepbl. CepoBOIOPOA, CTPOCHUE, (PU3UUYECKHE U
XUMHYECKHEe cBOWMCTBA. OKCUABI CEpbl KaK MPEICTABUTEIN KHCIOTHBIX OKCHJIOB.
CepHas kuciora, (Qu3MUecKMe ¢ XUMHYECKHE CBOWcTBa (00IIME Kak
MpEeACTaBUTENS KJacca KUCIOT M creuurduueckue). XUMUYECKHE pPEaKluu,
JeKalue B OCHOBE NPOMBINIJIEHHOTO CIoco0a IMOJIyY€HHS CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KUcioThl. Cou CEpHOW KHUCIIOThI, KAUECTBEHHAs] PEAKIUs Ha
cyabdar-uoH. Haxoxnenue cepbl U €€ COCOUHEHUN B Mpupojie. XUMHUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpelbl COSAMHEHUSIMU cepbl (KUCIOTHBIE JOXK[IH,
3arpsiI3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPALLEHUS.

OO6mast xapakrepuctuka 3neMeHTOB VA-rpynibl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIE CTENEHH OKUCIEHHS. A30T, pacIpOCTpaHEHUE B MPUPOJIE,
duznyeckue u xuMuueckue cBoiictBa. KpyroBopot azora B npupoje. AMMHaK, ero
duznyecKre 1 XUMHUYECKHE CBOWCTBA, MOy4eHHEe U mpuMeHeHne. Cou aMMOHHS,
X QU3NYECKUE U XMMHUECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THasi KHUCJIOTa, €€ MOJIydeHue, (PU3UUYECKHEe U XUMHUYECKHE
cBoiicTBa (0OIIME KaK NpPEACTaBUTEN Kilacca KHCIOT M CHelU(pHUECKUe).
Hcnonp30BaHne HUTPATOB H COJIEH aMMOHHS B KadeCcTBE MHHEPAITBHBIX
yaoOpeHuil. XUMHYECKOe 3arpsi3HEHUE OKPYIKAIOIIEH Cpelibl COCTUHEHUSIMUA a30Ta
(KUCTIOTHBIE JOXAW, 3arps3HEHUE BO3Ayxa, MouBbl U BomoéMoB). Docdop,
annotponuele Moauduxammu docdopa, QuUMUecKue U XUMHUYECKHE CBOWCTBA.
Oxcun docdopa (V) u dpocdopnas kuciora, Guznueckue 1 XUMUIECKHUE CBOMCTBRA,
nonyuenue. Mcnons3oBanue GocdaroB B KauecTBE MUHEPAIbHBIX YI0OPEHUH.

O6mas xapakrepuctuka 3jeMeHTOB |VA-rpynmbl. OcoOEHHOCTH CTPOCHHS
aTOMOB,  XapaKTepHbIE  CTENEHW  OKHUCIEHHsS.  YTIEpOA,  aJJIOTPOITHBIC



Moau(UKAIMK, pacHpOCTpaHEHHWE B MPHUPOAE, (PUINYECKHE M XHUMHUYECKHUE
cBoiicTBa. Ancopouus. Kpyrosopot yriaepona B npuposae. OKcuapl yriaepojaa, ux
buznueckue M XHUMHUYECKHE CBOMCTBA, JIEWCTBHE HA JKUBBIE OPraHU3MBI,
NOJlyYeHUE W TMPUMEHEHHE. DKOJOTHYECKHE MPOOJIEMbI, CBSI3aHHBIE C OKCHIOM
yraepoga (1V), tumore3a r17100ambHOTO TOTEIUICHHWS KIMMAaTa, IMAPHUKOBBIN
abdexT. YronpHas KUcIoTa U €€ Colu, X (PU3NYECKHe U XMMHUYECKHE CBOICTBA,
noiydeHue U npumeHeHue. KadecTBeHHass peakius Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUILIMHE, MPOMBIIICHHOCTH U CEIBCKOM
XO3SMCTBE.

[lepBoHavasbHBIE MOHATHSA 00 OPraHMYECKUX BEHIECTBAX KaK O COCTUHEHUIX
yraepoja (MeTaH, 3TaH, 3THJIEH, alleTUJIEH, 3TaHOJ, IITMUEPHUH, YKCYCHas KUCIO0TA).
[IpupogHble HMCTOYHUKH YIJIEBOJOPOAOB (Yroyib, MNPUPOJHBIA Ta3, HEDTH),
MPOJIYKTHl WX mepepaboTku (O€H3WH), UX pOJib B OBITY W IPOMBIIICHHOCTH.
[TonsiTue 0 OMONOTMYECKH BaKHBIX BEIIECTBAX: KUpax, OeIKax, yrieBojax — U Ux
poiiM B OKM3HM 4eJoOBeKa. MarepualbHOE€ €AUMHCTBO OPraHUYecKHX U
HEOPraHUYECKUX COCAMHEHUH.

KpeMHuuii, ero ¢u3nMueckue © XUMHUYECKHE CBOWCTBA, NOJY4YEHHE U
npuMenenue. CoenuHeHuss KpemHHUsi B mnpupojge. OOuue mnpeactaBiieHus 00
okcuzae kpemuus (1V) m xkpemuueBoit kucnore. CUIUKATHI, UX HCIOJb30BaHUE B
ObITy, B MPOMBIIUICHHOCTU. BaxkHeime cTpouTeabHbIe MaTepHUalibl: KepaMHUKa,
CTEKJIO, LIEMEHT, OeTOH, >kene300eToH. [IpobieMbl Ge30macHOro HMCIOJIb30BAHMS
CTPOUTEIHHBIX MATEPHAJIOB B MIOBCETHEBHOM KU3HHU.

Xumuueckuii IKCnepumMeHm:

H3y4eHHe 00pa3lloB HEOPTaHUYECKUX BEIICCTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEaKIMi Ha XJIOPUJI-MOHBI U HAOJIOICHUE TTPU3HAKOB
WX TPOTEKAHMS, ONBITHI, OTpa)karlue (GU3NYECKue U XHUMHUYECKHE CBOWCTBA
raJlor€HOB M HX COEIMHEHUN (BO3MOXHO HCIIOJIb30BAaHUE BHUEOMATEPUAIIOB),
O3HAKOMJIEHHE ¢ oO0pas3iaMud XJOpUIOB (TAJIOTCHHIIOB), O3HAKOMIICHHUE C
oOpazmamMu  ceppl W €€  COCNMHEHUSMH  (BO3MOXKHO  HCIIOJIb30BaHHE
BUJICOMATEPUAIIOB), HAOIIOZEHHE TIpoliecca OOYTIIMBaHUs caxapa Moja JAeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOW  KHUCIIOTHI, M3YYEHHE XHMHUYECKHX CBOWCTB
pa30aBIEHHON CEpHOM KHUCIOTHI, TPOBEIECHWE KAuyeCTBEHHOW pEaKkIuu Ha
cyibpaTHOH U HaONIOJACHUE TpU3HAKa €€ TMPOTEeKaHUs, O3HAKOMJICHUE C
dbu3ndecKkuMu CBOMCTBaMH a30Ta, (ochopa W uX coenuHEeHUN (BO3MOXKHO
UCIIONIb30BaHUE  BUACOMATEpUaOB), oOOpa3naMu a30THBIX U (HOCPOPHBIX
ynoOpeHuil, moayyeHue, coOupaHue, paclo3HaBaHUE U U3YYEHHE CBOWCTB
aMMuaka, MpoBeICHHE KaueCTBEHHBIX peaKkui Ha MOH aMMOHHS U (pocdar-uoH u
M3yYEHHE TMPU3HAKOB HUX TMPOTEKAHUs, B3aUMOJACHCTBHE KOHIIEHTPUPOBAHHOM
a30THOM KHCIIOTBI C MeAbl0 (BO3MOXKHO UCIIOJIb30BAaHUE BHUEOMATEPUATIOB),
U3y4YeHUE MoOJIeNiell KPUCTAUIMYECKUX PeIETOK anmasza, rpadura, dyiiepena,



O3HAKOMJIGHHE  C  MPOIECCOM  aACOpOLMH  pacTBOPEHHBIX  BEIIECTB
aKTUBHPOBAHHBIM YIJIEM U YCTPONCTBOM MPOTHUBOTa3a, MoJydyeHue, coOupaHue,
pacro3HaBaHWE€ M  HM3yYEHHE CBOWMCTB  YIVIEKMCIOrO Tras3a, MpOBEJCHUE
KAUECTBEHHBIX PEaKIMi Ha KapOOHAT U CHJIMKAT-UOHBI M U3yYEHHUE MPU3HAKOB HX
POTEKaHUs, O3HAKOMIICHHE C MPOAYKUHEW CHIMKATHOM MPOMBIIUICHHOCTH,
pelieHre IKCIEePUMEHTAIbHBIX 3a/1ad Mo Teme «BaxkHelnime HeMeTaulbl U UuX
COCJIUHEHUSD.
MeTtasiibl M MX COeAUHEHUSA

OO01masi XxapaKTepUCTUKa XUMUYECKUX IJIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux ToJiokeHuda B llepuommyeckor cucreme XuMHYecKux isiemeHtoB [l H.
MenpeneeBa u ctpoeHusi aroMoB. CTpoeHHE MeETaioB. Metaimnueckasl CBsI3b U
METAJUIMYECKas ~ KPUCTAJUIMYECKass  pemeéTKa.  DNEKTPOXUMHUYECKHN  pAll
HaMpsHKeHUH MeTaioB. Gu3nueckue U XUMHYECKUEe CBOMCTBAa MeTauioB. OO0mue
crocoObl ToMy4YeHHs MeTauioB. [loHsTHE O KOpPpO3MU METAJIOB, OCHOBHBIC
Croco0bl 3aluThl MX OT Koppo3uu. CmiaBbl (CTajb, YYryH, AIOPATIOMUHUMH,
OpoH32a) U X MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsie MeTaiuibl: nmojioxkeHue B llepmoamyeckoil cucteMe XHUMUYECKUX
anementoB . M. MenneneeBa, CTpoeHME MX aTOMOB, HaXOXIEHHUE B IPHUPOJIE.
@u3nyecKue U XMMHUYECKUE CBOMCTBA (Ha mpumepe HaTpus U Kanusi). OKCUIbI U
TUAPOKCUABI HATpusi W Kanus. [IpuMeHeHue WIEIOYHbIX METAUIOB W HUX
COECIVMHEHNH.

[Ilenouyno3eMenbHbIE METAUIbl MAarHui W KaJIbLUUWA: TIOJIOKEHUE B
[lepnognueckon cucreme xuMmuueckux emeHToB . M. MeHneneeBa, crpoeHne
MX aTOMOB, HaXOXJeHHE B npupojie. Duznueckue u XMMUYECKHUE CBOMCTBA MarHus
U Kanbuuda. Baxueimne coeluHEHUs KaiubUus (OKCUI, TUAPOKCHUI, COJIN).
XKéctkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUSI.

AmoMuHUN: TToso)keHne B [leproinueckoil cucteMe XMMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpOCHHE aTOMa, HaxoXKJAeHUE B mpupoae. dusnueckue u
XUMHUYECKHE CBOMCTBA amtoMUHUA. AMGOTEpHbIE CBOMCTBA OKCHJIa U THIPOKCU]IA
AJTIOMUHUSL.

Keneso: nosoxxenue B [lepuogudeckor CUCTEME XUMUYECKUX AJIEMEHTOB [l.
. MenpgeneeBa, CTpoeHHUE aroMa, HAaXOXAEHHWE B mpupoac. Dusznyeckue u
XUMHUUYECKHE CBOMCTBA xkese3a. OKCHUabl, THAPOKCUIBI U cou xkenesa (1) u xenesza
(1), wmx cocraB, CBOWCTBA H TMOJY4YeHHE. XUMUUECKUNU IKCHEPUMEHM '
O3HAKOMJICHUE C 00pa3aMu METAJUIOB U CIUIABOB, WX (PM3UYECKUMH CBOWCTBAMH,
U3yYeHUE PEe3yJIbTaTOB KOPPO3UU METalIOB  (BO3MOXKHO  HCIIOJIb30BAaHUE
BUJIEOMATEPHUATIOB), OCOOEHHOCTEN B3aMMOJECUCTBUS OKCHUJIA KAJIbIUS U HATPUA C
BOJIOM (BO3MOKHO HCIOJB30BAaHUE BHUACOMATEPUATIOB), HMCCIEIOBAHUE CBOWMCTB
KECTKOM BOJBI, IMpollecca TOpPEeHUs Keje3a B KUCIOpoJe  (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJIEOMATEPUAIOB), MPU3HAKOB TMPOTEKAHMUSI KaueCTBEHHBIX



peakiuii Ha MOHBI: MarHus, Kajablvs, alllOMUHUS, ITUHKA, xene3a (l1) u xenesa
(1), meau (1), HaOaIOACHKME M ONMCAHHE IPOILECCOB OKPAIIMBAHUS ILJIAMEHH
MOHAMU HATPHs, Kallusl U KaJblusl (BO3MOXKHO MCIOJIb30BAaHUE BUJIEOMATEPHAIIOB),
UCCIIEIOBaHNE aM(OTEPHBIX CBOWMCTB TUAPOKCHIA ATIOMUHHS M THIPOKCHIA
LIMHKA, pEHIEHUE SKCIIEPUMEHTAJIbHBIX 33/1a4 10 TeMe «BakHelune MeTauibl U UX
COCJIMHEHUSD.

XuMHUS M OKpYsKalomas cpeaa

BemecTtBa m Marepuasibl B IIOBCEIHEBHOM >XKM3HM 4YeENIOBEKa. be3omacHoe
MCITOJIb30BAaHUE BELIECTB M XMMUYECKHUX peakuuil B ObITy. IlepBas momomps npu
XUMHUYECKUX 0XKOTaX U OTPaBICHUSIX.

XHWMHUYECKOE 3arpsA3HEHUE OKpY’KaoIlIel cpeanl (MpeAenbHas AOMyCTUMAas
KOHIIeHTpanus Bemects, Aanee — [1/1K). Poias XxuMuu B penieHUH 3KOIO0THUECKUX
npooJIeM.

Xumuueckuii IKCnepumMeHm:

M3yueHHEe 00pa3lioB MaTEPHAIOB (CTEKJIIO, CIUIaBbl METAJIOB, MOJMMEPHbIC
MaTepHuabl).

Mesicnpeomemmuoie cea3u

Peanmnsanps MeXNpenMETHBIX CBSI3€M NpPH HM3Y4YEHUM XUMUHA B 9 Kiacce
OCYILIECTBIISIETCSl 4Y€pe3 HCIIOJIb30BAaHME Kak OOIIUX eCTEeCTBEHHO-HAyYHBIX
HNOHSTUN, TaK U MOHATUMN, ABJISIOLIUXCA CUCTEMHBIMU JUISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAy4YHOTO LIMKJIA.

OO1Me ecTeCTBEHHO-HAy4YHbIE MOHATHSA: Hay4yHbId (DaKT, TMIOTE3a, 3aKOH,
TEOpHsl, aHaAU3, CHHTE3, Kiaccudukanus, MEepUOJUYHOCTb, HAOJIIOJEHNUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, HU3MEPEHHE, MOJEelb, SBJIEHUE, NapHUKOBBIN
s peKT, TEXHOIOTHS, MaTCPHAITHI.

®duzuka: Marepusi, aroM, O3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
U30TOIbI, PaJUOAKTHUBHOCTh, MOJIEKYJA, DJEKTPUUYECKHM 3apsii, NPOBOJHUKH,
MOJyIPOBOJHUKH, JTUAJIEKTPUKH, (HOTOIIEMEHT, BELIECTBO, TEI0, OOBEM,
arperaTHO€ COCTOSTHUE BEIlleCTBa, ra3, pacTBOP, pACTBOPUMOCTh, KpUCTAJUIMYECKas
pemérka, CruiaBbl, (pU3MYEeCKHe BETMYMHBI, €AMHMIIBI MU3MEPEHHUS, KOCMHUYECKOe
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CoNHIIE.

buonorus: ¢orocunTes, AbixaHue, Ouocdepa, PKOCUCTEMA, MUHEPAIbHbIC
y0OpeHusi, MUKPOIJIEMEHThI, MAKPOIJIEMEHTBI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, rugpocdepa, MUHEpaIbl, TOPHBIE TOPO/IbI, MTOJIE3HBIE
HCKOIIaeMbIE, TOIUIMBO, BOJHbBIE pecypchl.



IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA IIPOI'PAMMBbI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pe3yabTaThl OCBOEHHUS MPOrPaMMbl OCHOBHOTO  OOIIETro
o0pa3oBaHMs JOCTUTAIOTCS B XOJ€ OOYYCHHs] XMMHH B €IMHCTBE Yy4eOHOU H
BOCTIUTATENLHON JIEATENIFHOCTU B COOTBETCTBUU C TPAAULIMOHHBIMU POCCUHCKUMU
COLMOKYJIBTYPHBIMA ¥ JIyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, MPHUHATBIMUA B
o0IIecTBE NpaBWIAMH M HOpPMaMM IIOBEIEHUS M CIIOCOOCTBYIOT Ipolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALINN 00YYarOIUXCS.

JIM4HOCTHBIE ~ pE3yabTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJACTBOBATBbCA CHUCTEMOW TIO3UTHUBHBIX IIEHHOCTHBIX OpHEHTAIMA U
paciiMpeHne OmbITa AeATeILHOCTH Ha €€ OCHOBE, B TOM YHCIIE B YaCTH:

1) nNaTpHOTHYECKOr0 BOCIHMTAHHA. IICHHOCTHOTO  OTHONICHHUS K
OTE€YECTBEHHOMY KYJbTYPHOMY, MCTOPUYECKOMY M HAYYHOMY HAaCIIEIHIO,
MOHUMAHUSI 3HAYCHUS XMMHUYECKOW HAyKH B JKM3HU COBPEMEHHOIO OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh JOCTOBEPHON MHGOPMAIIMEHN O MEePEAOBbIX JOCTUKEHUSIX U
OTKPBITUSIX MUPOBOM M OTEUECTBEHHOM XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX
3HAHUAX 00 YCTPONCTBE MHpa U O0IIECTBA; 2) IPaskIaHCKOT0 BOCITUTAHUSI:

MPEACTABJICHUSI O COLMAJIbHBIX HOPMAax M MNPaBWIAX MEXIMYHOCTHBIX
OTHOIIIEHUIN B KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOILECTBEHHO
MOJIC3HOM,  y4eOHO-UCCIEOBATEIbCKOM, TBOPUECKOW W JIPYrUX  BHJAX
JeSATEeTbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOM AESTENBHOCTH IPHU
BBITIOJTHEHUU Y4YeOHBIX, ITO3HABATEJIbHBIX 3a/a4, BBIMIOJHEHUU XHUMHYECKUX
AKCTIEPUMEHTOB, CO3JaHUU YUYE€OHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aWMOIIOMOIIM B TPOIECCe OTON Y4eOHOUW IesATEeTbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEICHUE M TIIOCTYNKH CBOMX TOBApUIIEH C NO3UIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHMS MOCIEICTBUN MOCTYIKOB;
3) HEeHHOCTH HAYYHOr0 NO3HAHMS. MHPOBO33PEHUYCCKUE TIPEJACTABICHUS O
BEIIECTBE M XMMHUYECKOM PEAKLHMH, COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO
Pa3BUTUSI HAYKH W COCTABIISIOIIME OCHOBY IS IOHMMAaHWS CYHIHOCTH HAYyYHOU
KapTUHBI MHpA, MPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS
MPUPOBI, B3aUMOCBSI3SIX YEJIOBEKAa C MNPUPOJHOM Cpeloi, O pOJId XHMHUHU B
MMO3HAHUM 3THX 3aKOHOMEPHOCTEW; IT03HABATEIbHBIC MOTHBBI, HANPABICHHBIE HA
MOJIYyYCHUE HOBBIX 3HAHWA 110 XUMHUHU, HEOOXOAUMBIC JUIsi OOBICHEHHS
HAOJIOIaeMbIX TMPOILIECCOB W SIBJICHUM, MO3HABATENbHON, WH(MOPMAIMOHHON U
YUTATEIbCKOW KYJIBTYpPbl, B TOM YHCJE HAaBBIKOB CaMOCTOSITEIbHOM pabOThl C
Y4€OHBIMM TEKCTaMHU, CHPABOYHOM JHUTEPATYpOH, JOCTYMHBIMHU TEXHUYECKUMU
cpencTBaMu MH()OPMAITMOHHBIX TEXHOJIOTHI; HHTEPEC K OOYUCHUIO W MO3HAHMIO,



J110003HATENBHOCTD, TOTOBHOCTh M CIIOCOOHOCTh K CaMOOOPa30BaHMIO, TPOESKTHOM
Y HCCIIE/IOBATENBbCKOM ACATEIILHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTU H
YPOBHs 00y4eHUsI B AajbHEHIIIEM;

4) ¢opMupoBaHUsSI KYJIbTYPbI 310POBbSI. OCO3HAHHWE IICHHOCTH KH3HH,
OTBETCTBEHHOI'0 OTHOLIEHHS K CBOEMY 3/10pOBbIO, YCTAHOBKM Ha 370pOBbII 00pa3
KU3HU, OCO3HAHUE TIOCIIEACTBUNA U HENPUITHE BPEIHBIX IPUBBIUEK (YIOTpEOIECHUS
aJIKOTOJISl, HAPKOTHUKOB, KYpEHHs), HEOOXOIWMOCTH COOJIIOJICHUSI TpaBUII
0e30MacHOCTH MpU OOpalleHHH C XUMUYECKUMH BEIIECTBAMHU B OBITY M peaIbHOU
KHM3HM; 5) TPYIOBOr0 BOCHHMTAHMS: WHTEPEC K MPAKTUYCCKOMY H3YUYCHUIO
npodeccuii U Tpyda pazIMYHOTO pOJa, YBAKEHUE K TPyLy U pe3yjbTaTam
TPYIOBOU JEATENBHOCTH, B TOM YHCJIE HAa OCHOBE IPUMEHEHUS IPEIMETHBIX
3HAHWM 1O XHMMHUHM, OCO3HAaHHBIA BBIOOP HHIMBHAYAJIbHOW TPACKTOPHH
IPOAODKEHUs 00pa30BaHUs C yUYETOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTU K
XUMUH, OOLIECTBEHHBIX MHTEPECOB 51 noTpeOHOCTEH, yCIELIHON
NpO(QECCUOHANIBHON  JESATENIbBHOCTA W Pa3BUTHS  HEOOXOJUMBIX  YMEHUH,
TOTOBHOCTh aJalTHPOBaThCS B TPO(ecCHOHaIbHOM cpefe; 6) IKOJIOrH4ecKoro
BOCIIMTAHMSA: DSKOJOTMYECKH 1IeJIeCO00pa3HOe OTHOIIEHHWE K MPHUPOJE Kak
VMCTOYHUKY XKW3HU Ha 3eMJle, OCHOBE €€ CyIIECTBOBAHMS, TOHUMAHHE LIEHHOCTH
3I0pOBOTO M Oe3omacHOro oOpasza >KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
COOCTBEHHOMY (U3MYECKOMY U TMCUXMUYECKOMY 3/J0POBbIO, OCO3HAHHE LIEHHOCTH
co0IIr0/IeHNs TpaBuil 0€30M1aCHOr0 MOBEIEHUS MTPHU paboTe C BELIECTBAMH, a TaKXKe
B CUTYAalLUSAX, YTPOKAIOIMIMX 3I0OPOBbIO M KU3HU JIIOJIEH; CIIOCOOHOCTU MPUMEHSThH
3HAHUS, MOJYyYaeMble IPU U3YYEHUH XHMHH, Ul PELIEHUS 3a1a4, CBSI3aHHBIX C
OKpYXaroUed IPUPOAHOM CPENOM, I IIOBBILIEHUS YPOBHSA SKOJIOTMYECKOU
KYJIBTYpPbI, OCO3HAHUS TJI00aJbHOIO XapakTepa HKOJOTHYECKUX MpoOJeM U ImyTei
UX PELICHUS TOCPEICTBOM METOAOB XUMHH, SKOJIOTUYECKOTO MBIIIJICHUS, YMEHUS
PYKOBOACTBOBAThHC MM B IIO3HABATEIBHOW, KOMMYHMKATUBHOM W COLMAJIBHOU
IIPaKTHUKE.

METANPEJMETHBIE PE3YJIBTATBI

B cocraBe MeranpeIMETHBIX pe3yJbTaTOB BBIACIAIOT 3HAYUMBIE IS
dbopMupOBaHUSI MHPOBO33pPEHHUS] OOIICHAyYHbIC TOHATUSA (3aKOH, Teopwus,
NPUHLIUII, TUIIOTE3a, (PaKkT, CUCTeMa, MIPOLECC, IKCIIEPUMEHT U JIPYTroe.), KOTOpbIe
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUHBIX Y4YEOHBIX MpEAMETax U MO3BOJIAIOT Ha
OCHOBE 3HAaHUM U3 ITUX NPEIMETOB (POPMUPOBATH MPEICTABICHUE O IIEJIOCTHOU
HAy4YHOW KapTHUHE MHpa, U YHUBEpCAJIbHbIE YUeOHbIE NEHCTBUS (I103HABATEIIbHBIE,
KOMMYHHUKATHBHbBIC, PETYJSITUBHBIE), KOTOpbhIEe OOecrneynBaroT (POpMHUpPOBAHUE
TOTOBHOCTU K CAaMOCTOSITEIbHOMY IUTAHMPOBAHHUIO M OCYIIECTBICHHUIO yueOHOU
NEATEIbHOCTH.

ITo3naBaTe/IbHBbIC YHUBEPCAIbHbIEC YUueOHbIe AeiicTBUA ba3oBble

JIOTHYeCKHe 1eHCTBHA:



YMEHUSL HCHOJb30BaTh NPUEMBI JIOTMYECKOTO MBIIUIEHHS TP OCBOCHUH
3HAHUU: PacKpbIBATh CMBICI XMMUYECKUX MOHATUN (BBIIEIATh UX XapaKTEpHBIE
IPU3HAKU, YCTAHABIMBATH B3aUMOCBA3b C JPYTUMHU IOHSATHSIMH), UCIOJIb30BaTh
NOHATHUS Il OOBSCHEHUS OTAENbHBIX (DAKTOB U SIBICHUM, BHIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIacCU(UKAIMM XMMHYECKHX BELIECTB M XMMHUYECKHX DPEAKLUH,
YCTaHABIMBaTh MPUYUHHO-CIEACTBEHHBIE CBSA3M MEXJIy OOBEKTAaMU H3Y4EHMS,
CTPOUTDH JIOTUUECKUE PACCYX ACHUS (MHIYyKTUBHBIE, NE€AYKTUBHbIE, IO aHAJIOTUN),
JieaTh BBIBOJIbI M 3aKJIIOYEHUS; YMEHHE IPUMEHATDH B MPOLECCE MO3HAHUS TOHATHS
(mpeaMeTHblE M METalnpeIMETHBIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIENH,
UCIOJIb3YEMBIE B XUMHH, MPeoOpa3oBbIBATH UIMPOKO MPHUMEHSEMbIE B XUMHUU
MOJICJIBHBIE MPEACTABICHUS — XMMUYECKUI 3HAK (CMMBOJI 2JIEMEHTA), XUMHYECKas
dbopMyna W ypaBHEHHE XWUMHUYECKOM pEaKkUMH — TMpPU PEIICHUH Yy4eOHO-
MO3HABATEJIbHBIX 33J1a4, ¢ YYETOM 3TUX MOJENIbHBIX MPEACTABICHUN BBISBIATH U
XapaKTepU30BaTh CYIECTBEHHbIC NMPU3HAKU M3YyYaeMbIX OOBEKTOB — XUMHYECKHUX
BEUIECTB U XMMHUYECKUX PEaKUUH, BBIABIATH 00IIKME 3aKOHOMEPHOCTH, IPUINHHO-
CJIE/ICTBEHHBIE CBSI3U M IIPOTUBOPEUHNS B U3yYaE€MBbIX MPOILECCAX U SABJICHUSIX.

ba3oBble uccienoBare/bCKue 1eiCTBUSA:

YMEHHE HCIIOJIb30BaTh ITOCTABJICHHBIC BOIPOCHI B Ka4eCTBE HHCTPYMEHTA
MO3HAHMS, a TAK)KEe B KAU€CTBE OCHOBBI JIJIT (POPMHUPOBAHUS THIIOTE3HI IO TIPOBEPKE
MPaBUIBHOCTH  BBICKA3bIBAEMBIX  CYKIEHUH; TMPUOOpETEHHWE  OmbITa IO
MJIAHUPOBAHUIO, OPTraHW3AMM W TIPOBEJICHUIO YYCHHUYECKHX DKCIICPUMEHTOB,
yMeHHe HaOJroJaTh 3a XOJIOM IIPOIlecca, CaMOCTOSITEIBLHO MPOTHO3UPOBATH €0
pe3yabTar, GopMyIupoBaTh 0000IIEHHS M BEIBOJIBI IO pe3yJibTaTaM IMPOBEAEHHOTO
OTIBITA, UCCIICIOBAHMS, COCTABIATH OTUET O MPOJICTAaHHON padoTe.

Pabora c nunopmanueii:

yMEHHE BBIOMpATh, aHAJU3UPOBATh W HWHTEPIPETUPOBATH HH(POpMAIHIO
pa3TUYHBIX BUIOB W (HOPM TPEICTABICHUS, MMOTYYaEMyI0 U3 Pa3HBIX UCTOYHHKOB
(Hay4HO-TIOMYJIApHAsE JUTEpaTypa XHMHYECKOTO COJEP)KaHHS, CIPABOYHBIC
nocobus, pecypcel VHTepHeTa), KPUTHYECKH OIICHHBATh NPOTHBOPCUYHMBYIO M
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;

YMEHUE TPUMEHATH Pa3IMYHBIE METOJBI M 3alpOChl MPHU IMOMCKE U OTOOpE
uH(OpPMAIUU W COOTBETCTBYIOIIMX JaHHBIX, HEOOXOJMMBIX ISl BBIOTHEHUS
y4eOHBIX U TI03HABATEIBHBIX 33J1a4 ONPEACIIEHHOTO THIA, MPUOOpPETEHNE OIbITa B
00JJaCTH  WCIOJIB30BaHUS  HMH(POPMAIMOHHO-KOMMYHHKATUBHBIX ~ TEXHOJIOTHH,
OBJIaJICHNE KYJbTYpOH aKTHBHOTO MCITOJIb30BAHUS PA3IMIHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSATEIILHO BBIOMPATh ONTUMAILHYIO (JOpMY MpeCTaBIeHUs HHOOPMAITUU U
WUTIOCTPUPOBATh pEIIaeMble 3a/ladyd  HECIOKHBIMH CXEMaMH, JharpaMMaMmu,
apyrumu  hopmamMu TpaduKkd M HMX KOMOWHAIIMSIMH, YMEHHE HCIIOIb30BaTh MU
aHAIM3UPOBaTh B IIporecce YYeOHOH M HCCIEAOBATCIBCKOW JeATEIbHOCTH



UH(GOPMALIUIO O BIUSHUU MPOMBIIINIEHHOCTH, CEJIbCKOIO X03sICTBa U TpaHCHOpTa
Ha COCTOSTHUE OKPY KAIOIIEeH NPUPOIHOMN CPEBI.

KoMMyHUKATHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe IelCTBHS:

YMEHHUS 3a/laBaTh BOMNPOCHl (B XOje Jauaiora W (WiM) OUCKYCCHUHU) IO
cymiecTBy  oOcyxgaemMoil  TeMbl, (HOpMyIHpOBaTH CBOUM  HIPEIIOKCHHS
OTHOCHUTEJIBHO BBIMIOJHEHUS TMPEMJIOKEHHON 3aJaud; YMEHUA MPEACTAaBIAThH
MOJYYEHHBIE pE3yJIbTaThbl IO3HABATEIBHOM JIESITENBHOCTH B  YCTHBIX U
NUCBMEHHBIX ~ TEKCTaxX; JieJdaTh MPE3CHTALMI0 PE3YJIbTATOB  BBINOJIHEHUS
XUMHUYECKOTO JKCIIEpUMEHTa (J1a00paTOPHOTO OMBITA, JabOpaTOPHON pabOTHI MO
UCCJICIOBAHUIO CBOWMCTB BEIECTB, Y4YEOHOrO TMPOEKTa); YMEHHsI Yy4eOHOTo
COTPYIHHYECTBA CO CBEPCTHHKaMM B COBMECTHOW IIO3HABATEIIBHOM W
UCCJIEIOBATENBCKON JIEATEIbHOCTU IPU PEIICHHH BO3HUKAIOUIMX MpoOJieM Ha
OCHOBE y4&Ta OOIIMX MHTEPECOB M COIJIacOBaHUs MO3UIUN (0OCykAeHUS, OOMEH
MHEHUSIMH, «MO3TOBBIE€ INTYPMbI», KOOpPAWHALMS COBMECTHBIX JICHCTBUH,
OIpe/ieJICHNE KPUTEPHEB 10 OLIEHKE KaueCTBa BHIMOJIHEHHON padOThl U JpYyTHE).

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC Y4eOHbIe 1elCTBHS:

YMEHUE CaMOCTOSITENIbHO OIpPEACNATh LEJH JAESITEIbHOCTH, IUIaHUPOBATH,
OCYILECTBIISATh, KOHTPOJIUPOBATh U NMPHU HEOOXOJUMOCTU KOPPEKTUPOBATH CBOIO
JeSATEeLHOCTh, BBIOUpaTh Hanbosee 3¢(HEeKTUBHBIE CIIOCOOBI PEIICHHS YUYEOHBIX U
MO3HABATENIbHBIX 33J]a4, CAMOCTOSITEIBHO COCTaBIIATh WA KOPPEKTUPOBATH
MPEUIOKEHHBIA AJITOPUTM  JACHUCTBUM TIPU  BBITOJHEHUM 3aJaHUM C  YYETOM
MOJIYYCHHUS] HOBBIX 3HAHUNM 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEaKIMSIX,
OLICHMBATh COOTBETCTBUE IOJYYEHHOTO pe3yjbTaTa 3asBICHHOW UEIH, YMEHHE
MCIIOJIB30BATh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pe3ylbTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep>KaHMs, YCTAHOBJIEHHOTO JaHHOW (enepanbHO pabouell Mmporpammoi,
BBIJICJISIIOT: OCBOCHHBIE OOYYaIOIIUMKCS Hay4yHbIE 3HAHUS, YMEHHUS U CIOCOOBI
NeWcTBUH, crnermududeckue Ui NPEIAMETHOM 00JacTH  «XHUMHS», BHJBI
NEATEIbHOCTH [0  TOJYYEHHIO HOBOIO  3HAHUS, €ro  HMHTEpPIpETaluH,
npeoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyaIlUsIX.

K xoniy o0yuenus B 8 ki1acce rnpeMeTHbIe pe3ybTaThl HA 0a30BOM ypOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

* PacCKpbIBaThb CMBICI OCHOBHBIX XMMHYECKMX IIOHATHH: aTOM, MOJIEKYJa,
XUMHYECKUN JJIEMEHT, NMPOCTOE BEHIECTBO, CIIOKHOE BEIIECTBO, CMECH
(ogHOpOJHAs ¥ HEOAHOPOHAs), BaJIEHTHOCTb, OTHOCUTEIbHASL ATOMHAs U
MOJICKYJIIpHAs Macca, KOJIMYECTBO BEILECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBast J0Js1 XMMHYECKOTO 3JIEMEHTa B COCUHEHUH, MOJISIPHBIN 00BEM,
OKCHJl, KHMCJIOT4, OCHOBAaHME, COJIb, JJIEKTPOOTPULIATEIIBHOCTh, CTEIICHb
OKHCJICHUS, XUMUYECKasi peaklysl, KiIacCu(UKaLUsg peakuuil: peaxiuu
COCIVHEHUS, PEAaKLUUU pPAa3JIOKEHUs, PEaKUUU 3aMElIEHUs, pPeaKuuu



oOMeHa, 9K30- U SHAOTEPMHUUYECKHUE PEAKIINH, TeTUIOBOM 3PPEeKT peakinu,
AIpO aToOMa, AJIEKTPOHHBIA CJIOM aromMa, aroMHas oOpOuTalb, pPaJNyC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAs U HEMOJSpPHAs KOBAJICHTHAs CBS3b,
VWOHHAs CBA3b, MOH, KaTUOH, aHMOH, PacTBOp, MaccoBas JIOJIsI BEIIECTBA
(IpolieHTHAs! KOHIIEHTPAIUs) B PACTBOPE;

WUIFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKHX IOHATHA H
MPUMEHSITH 3TU OHSTUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BaTh XUMHMUYECKYI0 CHMBOJIMKY JUIsl COCTaBlieHUs (opmyn
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIUN;

ONpeeNsaTh BaJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX,
CTENEHb  OKUCIEHUs  BJEMEHTOB B  OHMHApHBIX  COEIUHEHUSX,
NPUHAIJIEKHOCTh BEIIECTB K ONPENEIEHHOMY KIACCy COEIMHEHHMM 110
dbopmynam, BHUJ XUMHUYECKOHW CBsA3M (KOBAJICHTHAasT W HWOHHAs) B
HEOPTaHUYECKUX COEAUHEHUSX;

packpeiBath cMbici Ilepuoamueckoro 3akona [I. WM. Menneneesa:
JEMOHCTPUPOBATh IIOHUMAaHHWE TEPUOANYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKUX JJIEMEHTOB OT MX NoJIokeHus B llepuoguueckoil cucreme,
3aKOHOB  COXpPAaHEHHA  MacChl  BEIIECTB, IIOCTOSHCTBA  COCTaBa,
aTOMHO-MOJIEKYJIIPHOTO YYEHHUs, 3aKOHa ABOTaIpO;

OMUCBHIBATh W XapakTepusoBaTh Tabmuunyto ¢dopmy Ilepuoanueckoit
CUCTEMBbl XMMHUYECKHX OJJIEMEHTOB: pa3MyaTh [OHATUS «TJIABHAs
noarpymnmna (A-rpymnmna)» u «mnobounast noarpynmna (b-rpymnma)y», mansie u
OosbllINe MNEPUOAbl, COOTHOCHUTH OOO3HAYEHHs, KOTOPbIE HUMEIOTCS B
tabnune «llepuonuueckas cucteMa Xumudyeckux isnementoB J[. .
MenpaeneeBay ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsij s/pa, 00IIee YKCIIO IEKTPOHOB
Y PACMPEIEICHUE X N0 SJEKTPOHHBIM CJIOSIM);

KJIacCU(PUIIMPOBATh XUMUYECKUE DJIEMEHTHI, HEOPTaHUYECKHE BEIECTBA,
XUMHUUYECKUE peakiuu (M0 YMCIy U COCTAaBY YYACTBYIOIIMX B PEAKIUU
BEILECTB, MO TEIIOBOMY 3D deKTy);

XapaKTepu30BaTh (OMHUCHIBATH) OOINME XWMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIas OMUCAHUE TPUMEPAMH MOJIEKYISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKLINN;

IIPOTHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOTO
COCTaBa, BO3MOXKHOCTM TMPOTEKAHUS XHWMHYECKHX [MPEBPALICHUN B
Pa3IMYHBIX YCIIOBHUSIX;

BBIYUCIISATh OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEILIECTB,
MacCOBYIO JIOJIIO XMMHYECKOTO »dJeMeHTa Mo (opmyne coeauHeHus,
MacCoOBYIO JIOJIFO BEIeCTBA B pacTBOpPE, NIPOBOAUTH pPaCUETHl 110
YPaBHEHUIO XUMUYECKOMN peaKLuy;



 TPUMEHATH OCHOBHBIC OTEPAIIMU MBICTUTEIIBHON JEATEILHOCTH — aHATIU3 U
CUHTE3, CpaBHEHHE, O0O0O0OIlIeHHe, CHCTeMATH3aluI0, KIacCU(PUKALHUIO,
BBISIBJICHUE MPUYUHHO--CIEACTBEHHBIX CBSI3€M — JJIsl M3Y4YEHUsI CBOMCTB
BCIIECTB M XHWMHYECKUX PpEAKIUH, EeCTECTBCHHO-HAYYHBIE METOMIbI
MO3HAHUSA — HAONIOACHWE, W3MEPEHHE, MOJICTUPOBAHHE, AIKCIICPUMEHT
(peaJIbHBIN U MBICIICHHBIN );

¢ CIIEAOBaTh  MpaBWJAM  I[OJb30BAHUS  XUMHYECKOM  MMOCYJIOM U
7abopaTopHbIM  000pYIIOBaHHWEM, a TaKXKe TMpaBHIaM OOpalIeHHs C
BEIIECTBAMH B COOTBETCTBHUM C MHCTPYKUUSIMH TIO BBIITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO U COOUpaHUIO
razoo0pa3HbIX BEIIECTB (BOJAOpPOAA M KHCJIOPOJA), NPUTOTOBJICHUIO
pPacTBOPOB C OMNPEICIEHHON MACCOBOM JIOJIEW PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh M TPOBOJUTH  XUMHUYECKHE  OKCHEPUMEHTBHI  T10
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIBI0 HHANKATOPOB
(;makMmyc, dhenondraient, METUIOPAHXK U JIPYTHUE).

K xoniy oOyuenus B 9 kJjiacce npeIMeTHbIE Pe3yJIbTaThl HA 0a30BOM ypOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

+ packpbiBaTh CMBICII OCHOBHBIX XHMHUYECKUX TOHSATHUM: XUMHUYECKUU
AJIIEMEHT, aTOM, MOJIeKyJa, WOH, KaTHOH, aHHWOH, IPOCTOE BEIIECTBO,
CJIOKHOE BELIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPHULIATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl PeaKIlusi, XUMUYECKas CBA3b, TEIJIOBOU 3 (heKT
peakuuu, MOJib, MOJSPHBIA  00BEM,  paCTBOp,  AJIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, JJIEKTPOJIMTUYECKAs TUCCOIMAIUS, PEAKIUU HOHHOTO
oOMeHa, KaTaiu3aTop, XHMHUYECKOE€ paBHOBecHE, OOpaTuMble U
HEOOpaTUMBbIE pEaKINK, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEaKIINH,
OKUCJIUTENIb,  BOCCTAHOBHUTENb,  OKUCIEHHWE W  BOCCTAHOBJICHHE,
ajuioTponusi, aMm(pOTepHOCTh, XUMHUYECKasi CBS3b (KOBaJCHTHAs, MOHHAs,
METAJJIMYECKas), KpPUCTAIIMYECKasi peleTka, KOppo3us METaJUIOB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW peaKUUH, TMPEeAeTbHO AOMyCTUMast
koHueHTpaus [1/IK Bemecrna;

« WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHSITUH U
MPUMEHSITh 3TU TIOHSATHUS MPU ONMKMCAHUU BELIESCTB U UX MPEBPAIICHUN;

 UCIIOJIb30BaTh XHMHYECKYI0 CHUMBOJIMKY [JIi COCTaBJIeHUS (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

*  ONpEAeisaTh BaJEHTHOCTh U CTETIEHb OKUCICHUS XUMUYECKUX AIIEMEHTOB B
COCIMHEHUAX Pa3JIMYHOIO COCTaBa, NPHHAMJIEKHOCTb BEHIECTB K
ONpeNeEHHOMY KJacCy CO€IMHEHMH 1o (opmynaM, BUA XUMUYECKON
CBs3M (KOBaJEHTHas, WOHHAs, METAJUIMYecKasi) B HEOPraHUYECKUX
COEMHEHMSIX, 3aps]l HOHA M0 XMMHUYECKON (Qopmyse, XapakTep cpelbl B



BOJIHBIX PAacTBOpaX HEOPTraHUYECKUX COCAMHEHUM, TUIl KPUCTATUTMYECKOU
PELIETKN KOHKPETHOT'O BEILIECTBA;

« packpeiBath cmbicn [lepmogmueckoro 3akona [[. U. MenneneeBa wu
JIEMOHCTPUPOBATh €ro IOHHMMAaHUE: OIHUCHIBATh W XapaKTepHU30BaTh
tabnuunyto Gopmy Ilepuoanueckoil cUCTEMbl XMMHYECKUX 3JIEMEHTOB:
paznuyaTh TMOHATHUS «TJaBHas mnoArpynmna (A-rpynma)» M «mobouyHas
noarpynma (b-rpymma)», mambie u  OOJbIIEE NEPUOABI, COOTHOCHUTH
0003HaueHUs, KOTOpPhIE WMEIOTCA B TEPUOIUYECKON Tabmuie, C
YUCJIOBBIMU  XApAKTEPUCTUKAMHU  CTPOEHHUS  aTOMOB  XMMHUYECKHUX
AJIEMEHTOB (CocTaB M 3apsj sApa, o0OIlee 4YUCIO DSIEKTPOHOB U
pacmpeqieieHue WX 10 JJICKTPOHHBIM  CIIOSIM), OOBSACHITH OOIIME
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB U UX COCIUHEHUU B
npeaenax MajblX NEPUOIOB U IIIAaBHBIX MOATPYMI C YUETOM CTPOEHUS HX
aTOMOB;

KJIacCU(PUIIMPOBATH XUMHUYECKUE HJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMUYECKUE PEaKUHH (MO YUCIYy M COCTaBY Y4YacCTBYIOIIMX B PEAKLIHH
BEILIECTB, MO TEIUIOBOMY 3P (DEKTy, MO0 W3MEHEHUIO CTENECHEH OKUCICHUS
XUMUYECKUX IJIEMEHTOB);

+ XapakTepu3oBaTh (OMUCHIBATH) OOIIME U cHEHUPUUYECKUE XUMHUUYECKHUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIECTB, MOJATBEPKIAsl OIMKHCAHUE
NpUMepaMHi MOJIEKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIMX
XAMWYECKUX PEAKIIHIM;

* COCTaBJISITh YPAaBHEHUS AJICKTPOJMTHUYECKOM JUCCOIMAIMUA  KHUCJOT,
LIEJI0YEN U COJIEW, TIOJIHBIE U COKPAILLIEHHBIE YPABHEHUS PEAKIIMI HOHHOTO
oOMEHa, ypaBHEHHUS pEaKIMii, TOJATBEPKIAOIINX CYIIECTBOBAHUE
TEHETUYECKOM CBSA3U MEXKY BEIIECTBAMU PA3IUYHBIX KJIACCOB;

« packpblBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUl
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajaHCca ITHX PEaKIni;

+ MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT HMX CTPOCHHS,
BO3MOXXHOCTH TPOTEKAHUS XMUMHUYECKHX MPEBpPALICHU B Pa3IUYHBIX
YCJIOBUSIX;

*  BBIYUCIATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MAacCOBYIO JIOJTIO XHUMHYECKOTO »dJeMeHTa Mo (opmyne coeauHeHus,
MacCOBYIO JIOJII0 BeIlleCTBa B pacTBOpPE, NPOBOAUTH pacdEThbl IO
YPaBHEHUIO XUMHUYECKOUN pEAKLINH;

+ cOOJI0/IaTh MPaBWIIA MOJIH30BAHUS XUMHUECKOU TIOCYZ0M 1 JTa0OPaTOPHBIM
o0opyZoBaHUEM, a TakXke IMpaBuja oOpalleHusi C BEUIECTBAaMHU B
COOTBETCTBUM C MHCTPYKLUMSIMU TIO BBIMOJHEHUIO JIA0OPATOPHBIX
XUMUYECKAX ONBITOB TIO TIOJYYCHHI0O W COOMPAHUIO Ta3000pa3HBbIX
BEILIECTB (aMMHAKa U YTIEKUCIIOTO ra3a);



* TIPOBOJUTH PEAKIINH, TTOATBEPIKIAIOIINE KAUECTBEHHBIN COCTAB Pa3INYHBIX
BEIIECTB: pAacCMo3HaBaTh OMBITHBIM MYTEM XJIOPUA-, OpPOMUI-, HOIUI-,
kapOoHat-, (Qocdar-, cunukar-, cyiabdar-, THAPOKCHI-UOHBI, KaTHOHBI
aMMOHHUSI U HWOHBI W3YYCHHBIX METAJJIOB, MPUCYTCTBYIONIUME B BOJIHBIX
pacTBOpax HEOPTAaHUIECKUX BEIICCTB,;

 TIPUMEHSATH OCHOBHBIC OIIEPAIIUU MBICIUTEILHON ACATEIHPHOCTH — aHAIIU3 U
CHUHTE3, CpaBHEHHE, O0O0OOIEHNE, CHUCTEMATU3alUI0, BBISBICHUE
NPUYUHHO-CJICICTBEHHBIX CBA3€H — I W3YYCHHsI CBOWCTB BEUIECTB U
XAMHYECKUX PEAKIMiA, €CTeCTBEHHO-HAyYHbIE METOJbl TIO3HAHUS —
HaOJIOICHNE, M3MEpPEHHe, MOJCIHPOBAHNE, SKCIEPUMEHT (peaabHBIM U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE 8 KJIACC

KoaudecTBO 9acoB

Ne HaumeHoBaHMe pa3ieiioB U DJlIeKTpoHHbIe (LM (ppoBbIE)
n/n TeM IPOrpaMmbl Beero KonTpouLHbIe IlpaxTaieckne o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Pazpnea 1. IlepBoHayajibHbIe XMMUYECKHE TOHATHS
Xumusi — BakHas 00J1acTh
€CTCCTBO3HAHUA U Bubimoreka HOK
11 NPAKTHYECKOU JCATEIbHOCTH S 2 https://m.edsoo.ru/7f41837c
YeJIoBeKa
BemntecTBa 1 xummdeckue bu6mmoreka [IOK
1.2 peakuuu 15 1 https://m.edsoo.ru/7f41837¢c
Wroro mo paszneny 20
Pa3neu 2. Bakneiimme npeacTaBuTe Il HCOPraHHYECKHUX BelIEeCTB
Bo3nyx. Kucnopoa. [Tonsitue bubnuoteka [JOK
2.1 00 oxcuaax 6 https://m.edsoo0.ru/7f41837c
Bonopoa.llonsitue o kucnorax bubnuoteka [JOK
2.2 U COJIAIX 8 1 https://m.edsoo0.ru/7f41837c
Boga. PactBopsl. [Tonsitue 06 bu6nmoreka [JOK
2.3 OCHOBaHUSIX 5 1 1 https://m.edsoo0.ru/7f41837c
OcHOBHBIE KJIaCChI bubnmuorexa [JOK
2.4 HEOPraHUYECKUX COCIMHEHUN 11 1 1 https://m.edsoo.ru/7f41837c
Hroro mo pasneny 30
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Pa3znen 3. [lepuoguyeckuii 3axon u [lepuoguyeckasi cucrema xumuueckux 3jaemMenToB /. U. MenaeneeBa. CtpoeHune aToMOB.

XumMuueckasi cB3b. OKHCINTEIbLHO-BOCCTAHOBUTEIbHbBIE peaKknuu

[Iepnoanueckuii 3aK0H U
[Teproaudeckas cuctema Bub6nuoreka [IOK
31 XUMHYECKUX d1eMeHTOB JI. 1. ! https://m.edso00.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMmuyeckas CBA3b.
bu6mmoreka [IOK
3.2 OxucImTensHo 8 1 https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCIILHBIC peaKHI/II/I
bu6mmoreka [IOK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
bubmuorexa [JOK
Pesepsroe Bpems 3 https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I1O
T[TPOTPAMME 68 4
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9 KVIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne | HaumeHoBaHme (uu¢posbie)
/
" Pasieon HTem Bcecer | Konrpoabn | IIpakruuyeck o0pasosateibHbIe
" TpOrpamMMel 0 ble padoThI ue padoTsbl Pecyper!
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
[ToBTOpenue n
yriayOneHue
AHAHUI bubmuoreka [JOK
11 OCHOBHELX 5 1 https://m.edsoo.ru/7f41
a636
pa3zenoB Kypca
8 kiacca
OcHOBHBIE
3aKOHOMEPHOCTH Bubmmorexa [IOK
1.2 XUMUYECKIX 4 https://m.edsoo.ru/7f41
peakuuin 2636
DIEKTPONUTHYEC
Kas
JUCCOIIMAIIUS. bubanoreka L[OK
13 | Xummueckue 8 1 1 https://m.edsoo.ru/7f41
peakuuu B a636
pacTBOpax
Hroro no pazneny 17
Paznen 2. HemeTa/uibl M HX COeIMHEHUS
Ob6mas
XapaKTEepPUCTHKA
XHMHIUYECKIX but6mmorekxa [IOK
2.1 4 1 https://m.edsoo.ru/7f41
anemenToB VIIA-
a636
TPYIIIIBL
I"anorenst
Ob6mas
XapaKTEepUCTHKA
XUMHUYECKUX but6mmorexa [IOK
2.2 AJIEMEHTOB 6 https://m.edsoo.ru/7f41
VIArpynmns!. a636
Cepau eé

COCOAMHCHUA
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OOmas
XapaKTEePUCTHKA bubmmorexa [IOK
2.3 T — 7 https://m.edsoo.ru/7f41
aneMeHToB VA- a636
TPYIIIBL
Azor, dochop
u ux
COCMHCHUS
OOmas
XapaKTEePUCTHKA
XUMHYECKHUX
3JIEMEHTOB bubmuoreka [JOK
2.4 IV Arpymmsl. 8 https://m.edsoo.ru/7f41
Yrnepon u a636
KPEMHHI U UX
COCTUHCHHUS
Wroro mo pazneny 25
Pa3pen 3. MeTa/uibl M HX COeTUHEHU S
. bu6nmoreka [JOK
3.1 Obuwe cpofictsa 4 https://m.edsoo.ru/7f41
METAJIJIOB 2636
Baxwueiiine bu6mmoreka [JOK
3.2 METaJUIbl U UX 16 https://m.edsoo.ru/7f41
COCIMHEHUS 2636
Hroro no paszneny 20
Paznen 4. Xumus u okpy:xaiomas cpeaa
BemtecrBa u but6mmorexa [IOK
4.1 MaTepUalIbl B 3 https://m.edsoo.ru/7f41
JKU3HH YEJTOBEKA 2636
Hroro no paszneny 3
but6mmorekxa [IOK
PesepBHOE Bpemst 3 https://m.edsoo.ru/7f41
a636
OBIIEE
KOJIMYECTBO
YACOB I10 68

I[TPOTPAMME
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