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PABOYAS ITPOI'PAMMA

110 XMMHUHU, OCHOBHOE 00pa30BaHKE
(HauMeHoBaHUE y4eOHOro IpeMeTa, YpOBEHb OOYUEeHHUSI)
8 — 9 kiace, 136 vacos.

(kJ1acchl OCBOGHHUS, KOJIMYECTBO YacOB)




Pabouas mporpamma 'BOY OOIII noc. KomeneBka mo XxuMuu Ha ypOBHE OCHOBHOTO
obmrero obpaszoBanus (8-9 kiacchl) cocraBicHa ¢ yderoM TpeboBanuii DeaepaabHOIO
rOCyIapCTBEHHOTO  00pa30BaTeNbHOTO CTaHAApPTa OCHOBHOTO 00mIero oOpa3oBaHHS
(YTBepKIleH MPHKa30M MHUHHUCTEPCTBa oOpa3oBaHMs U Hayku Poccwuiickoii ®eneparmm Ne
1897 ot 17.12.2010 B penaknuu npukazoB Munoopuayku Ne 1644 ot 29.12.2014 u Ne 1577
or 31.12.2015), B COOTBETCTBHH C OCHOBHOW 0O0Opa30BaTe/IbHOW MPOrPaAMMO OCHOBHOTO
obmero oopazoanus 'bOY OOII noc. Komeneska, ¢ [IpumepHoi#t mporpaMMoi 1o XUMHH:
Xumus. Pabouas mporpamma O.C.I'abpuensn, W.I.OctpoymoBa, C.A.CnagkoBa, 8-9 ki.,
Mockga, Ilpocsemienue, 2019r. [lanHas nporpamma peann3yeTrcss Ha OCHOBE CIIEAYIOIIETO
YMK:

Kaa IIpeamer Yueon
cc UK
8 Xumus Xumus. O.C.I'abpuensn, U.I.Octpoymona, C.A.CrnankoBa,

8-9 k1., Mockaa, [IpocBemenue

9 Xumus Xumus. O.C.I'abpuensn, U.I.Octpoymona, C.A.Cnankosa,
8-9 ki.,Mockga, [IpocsenieHue.

B Yuebnom mmane I'BOY OOIIl noc. KomeneBka Ha u3yuyeHue y4eOHOTO IMpeamera
«XuMmus» OTBOAUTCA B § Kilacce — 2 yaca B HEAEI0, 4TO cocTaBiser 68 yacoB B roa, B 9
KJlacce — 2 yaca B HEJEJI0, YTO cocTaBisgeT 68 yacoB B rof. Mtoro Ha ypoBHE OCHOBHOTO
obmiero odbpazoBanus — 136 yacos.

1. IInanupyemblie pe3y/IbTaThl 0CBOCHHUS Y4eOHOI0 MpeaIMeTa
XUMHA

I/I?,yLIGHI/Ie XHMMHHU B OCHOBHOM IIIKOJIC Jac€T BO3BMOXKHOCTb O6yanOHIHMC$I JOCTHYb
CICAYIOIINX PE3YJIIbTATOB PA3BUTHA:

IInanupyemblie pe3yibTaThbl 0CBOCHHMS Y4eOHOI0 peaMeTa
1o 3aBepuieHHIO Kypca XMMUHU Ha 3TaHE OCHOBHOTO 001Iero 00pa3oBaHMsI BHITYCKHUKN
OCHOBHOM ILIKOJIbI JOJDKHBI OBJIAAETh CIEIYIOIIMMH PE3YIbTaTaMu:

Juunocmnuie pesynomamel:

1.  ocosnaHue cBOEW dTHUUECKON NMPUHATIC)KHOCTH, 3HAHUE UCTOPUU XUMHHU
MBKJIaJla POCCUICKON XUMUYECKON HAyKH B MUPOBYIO XHUMHIO;

2. ¢opmuposanue OTBETCTBEHHOI'O OTHOILLIEHUS K TO3HAHUIO XUMUH;
TOTOBHOCTHH CIIOCOOHOCTH O0yUaroIuxcs K CaMOPa3BUTHIO U CaMOOOPa30BaHUIO HA
OCHOBE U3yUEHHBIX (DAKTOB, 3aKOHOB U TEOPHI XMMHH; OCO3HAHHOTO BHIOOpA U
MOCTPOEHNE UHIMBUYaIbHOW 00pa30BaTeIbHOM TPACKTOPHH;

3.  gopmuposanue 1eI0CTHOHN €CTECTBEHHO-HAYYHO! KapTUHbI
MHUPa,HEOTHEMIIEMON YaCThIO KOTOPOH SBJISIETCSI XUMUYECKasi KapTUHA
MUDa;

4.  oenadeHue COBPEMEHHBIM S3BIKOM, COOTBETCTBYIOIIUM YPOBHIO
Pa3BUTHUSHAYKH U OOLLIECTBEHHON MPAKTUKH, B TOM YUCJIE U XUMUYECKUM;

5. oceoenue colMaIbHBIX HOPM, IIPABUII TOBEJECHHUS, poJied U (hopm
COLIMAJIbHOMKU3HU B COLIMYME, IIPUPOJIE M YACTHOW KU3HU Ha OCHOBE
JKOJIOTMYECKON KYIBTYPHI U

6e301acHOro 0OpaIleHus ¢ BelleCTBaMU U MaTepHualaMu;



6. gopumuposanue KOMMyHUKaTUBHON KOMIIETEHTHOCTH B OOLIEHUH CO
CBEPCTHHUKAMHU U B3pPOCIIBIMU B Ipoliecce 00pa3oBaTebHOM, 00IIECTBEHHO
MOJIE3HOU, Y4eOHO-HCCIIeI0BaTeNIbCKON, TBOPUECKOM U IPYTUX BUIOB
NeSTeIbHOCTH, CBSI3aHHBIX CXUMHECH.

Memanpeomemmnuwie pezyromamel:

1.  ompedenenue neneit COOCTBEHHOTO OOYYEHHMsI, TOCTAHOBKA
udopmynupoBanue /1715 ceOs HOBBIX 33134,

2. nlanuposanue IMyTei TOCTHXKEHUS KeJIaeMOoro pe3ylbTara 00yueHus
XUMHUHMKAK TEOPETUUECKOTO, TaK U HKCIIEPUMEHTAIbHOIO XapaKTepa;

3. coomHeceHue CBOUX IEUCTBUH C MJIAHUPYEMbBIMHU

pe3ynbTaTaMu, ocyujecmeaieHue KOHTPOJIsl CBOEH JesITeIbHOCTH B Ipoliecce
JOCTHKEHUSPE3YIIbTaTa, onpeodeseHue Clioco00B AEMCTBUM TP BBIITOJIHEHUN
1a00PaTOPHBIX U MPAKTUYECKUX padOT B COOTBETCTBHUHU C IIPABHIIAMU TEXHUKU
0€30I1aCHOCTH;

4.  ompedenenue NICTOUHUKOB XUMHYECKOI HH(OpPMAaLIKH, TOITyYEeHUE U
aHanuzeé, co3ganue nHGOOPMAIIMOHHOTO NMPOIYKTA U €ro Mpe3eHTallNs;

5. ucnonv3oeanue OCHOBHBIX UHTEJUIEKTYaJIbHBIX ONEPALUii: aHAIN3a U
CHHTE3a,CPaBHEHUS U CUCTEMaTu3aluu, 0000IIeHNs] 1 KOHKpeTH3allly,
6blA6/1eHIe TPUUNHHO-CIIEICTBEHHBIX CBSI3€H U NOCMpOeHue T0OTUIECKOr0
paccyX/IeHus U YMO3aKIO4eHUs (MHAYKTUBHOTO, IEAYKTUBHOTIO U IO
aHAJIOTHH) HA MaTepHalle €CTECTBEHHO-HAYYHOIOCOAEPIKaHUS;

6.  yMeHue cO3/1AIOT, IPUMEHATH U IPE0OPA30BbIBATH 3HAKU U CUMBOJIBI,
MOJIEJTUH CXEMBI JUIsl PELIeHUs y4eOHBIX U [T03HABATEIbHBIX 3a]1ay;

7. gopmuposanue u pazgumue 3KOTOTHIECKOTO MBIIIJICHUS, YMEHHE

IIPUMCHATHETO B HOSH&B&TGHBHOﬁ, KOMMYHHKaTHBHOﬁ, colManbHOU IIPAKTUKE U

npodeccuoHaIbHON OpUCHTAIINH,
8.  eenepupoeanue WICH U OTNPENICNICHHE CPEICTB, HEOOXOMUMBIX JIJISI
UXpeaan3anum.
6 NpeOMEemHOM HANPABICHUU:

U oW OoOTUY ST WO w e Ut

BbImyckHUK HayduThCS




e XapaKTepU30BaTh OCHOBHBIC METO/bI MO3HAHMS: HAOIIONECHHE, U3MEPEHHE,
AKCTIIEPUMEHT;

. OITMCEIBaTh CBOMCTBA TBép,Z[I)IX, }KI/II[KI/IX,F33006pa3HBIX B€IICCTB, BBIACIAA UX
CYIICCTBCHHBIC ITPHU3HAKH;

. PACKPLIBATL CMbBICJI OCHOBHBIX XHUMHYECKUXITOHITHN «aTomMm»,
«MOJICKYJIa», «XUMHUYECKHI QJICMCHT, «IIPOCTOC BCUICCTBO»,
«CJIOKHOC BCHICCTBO», «BAJICHTHOCTH),

«XHUMHUUCCKas pCaKkuus», UCIIOJIb3YA3HAKOBYHO CUCTCMY XNUMUU,

e pacKpbIBaTh CMBIC] 3aKOHOB COXPAaHEHHUSIMACChI BEIIECTB, IOCTOSHCTBA
COCTaBa, AaTOMHO-MOJIEKYISIPHOU TEOPHH;

° pas3iindyarb XUMHUYCCKHUEC U (1)I/IBI/ILI€CKI/ICSIBJIGHI/ISI;

° Ha3bIBaTb XUMHWYCCKUC 3JICMCHTEHI,

. OIpeaAcIATh COCTaB BEUICCTB 110 I/IX(bOpMYJ'IaM;

. OIIPECACIIATE BAJICHTHOCTH aToMa 3JIEMCHTAa BCOCANHCHUAX ;

. ONIpCACIIATD TUII XUMHUYCCKUX peaKHHfI;

° Ha3bIBATb NPHU3HAKU U YCIIOBHA ITPOTCKAHUAXUMUYCCKHUX peaKuHﬁ;

L] BBIABJIATH HNPU3HAKW, CBUACTCIIBCTBYIOIIHUE OIIPOTCKAHU N XHUMHYECKOMN peakunu
IIPpH BBIITOJIHCHHUU XUMHUYCCKOI'O OIIbITA,

e COCTaBIATH (pOpMYIbI OMHAPHBIXCOEAUHEHUI;
e COCTaBJIATh YPABHEHMSI XUMUUECKUX PEaKUi;
e coOmomaTh npasmiia 6e30MacHON paboOTHI IPU




MIPOBEICHUH OTIBITOB;

e TIOJB30BATHCS JTAOOPATOPHBIMOOOPYIOBAHUEM U TTOCYIOM;

. BBIYUCIIATh OTHOCUTEIIBHYIO MOJIEKYIIPHYIO UMOJISIPHYIO MAaCChI BEIIECTB;

e BBIYHCIATH MACCOBYIO JIOJIO XUMHUYECKOTOIEMEHTa 10 (opMysie COeAMHCHHUS,

e BBIYHCIATH KOJMYECTBO, 00BEM MIIM MAacCyBEUIECTBA MO KOJIHMUYECTBY, 00bEMY,
Macce peareHTOB W IPOIYKTOB PEaKIUU;

e XapaKTEepU30BaTh (PM3MUECKHUE U XUMUICCKUECBONCTBA MPOCTHIX BEIIECTB:
KHCJIOPOJIa U BOJOPO/A;

e TIOJNY4YaTh, COOMPATh KUCIOPOI M BOJOPOL;

e pPAacHO3HABaTh OMBITHBIM MYTEM ra3000pa3HBICBEIIECTBA: KUCIOPO, BOAOPOL;

e pacKpbIBaTh CMBICI 3aKOHA ABOTaJIpO;

e PacKpbIBaTh CMBICI MOHATHH «TEIIOBOMI(D(EKT peakuny, «MOJIIPHBIN
00BeMY;

e XapakTepu3oBaTh (U3MYECCKHE U XUMUYCCKHECBONCTBA BOJIbI;
e PAacCKpBIBaTh CMBICI IOHSATHUS «PaCTBOPY;
e BBIYHUCISTH MacCOBYIO JIOJIIO PACTBOPEHHOTOBEIECTBA B PACTBOPE;

e  IIPUIOTOBJIATH PACTBOPHI C OIIPENEIEHHON MAaCCOBOM J10JIEW PACTBOPEHHOIO
BEILIECTBA;

o Ha3bIBAaTb COCAUHCHUA U3YUYCHHBIX KIIACCOBHCOPIraHNMYCCKUX BCIICCTB;

o XapaKTCPU30BaTh (1)I/ISI/I‘-IGCKI/I€ 1 XMMHYECKHECBOICTBA OCHOBHBIX KJIACCOB
HCOPraHNMYCCKHUX BCIICCTB: OKCUOB, KHCJIOT,OCHOBaHI/Iﬁ, COHCﬁ;

o ONpEeeATh NPUHAIEHKHOCTh BEIIECTB KOMPEACICHHOMY KJIaccy
COCIIMHEHN;

o COCTaBIIATH (DOPMYJIBI HEOPTAHMYSCKUX COSTMHCHUH N3y4EeHHBIX KIACCOB;

. MIPOBOAUTH OMBITHI, IOATBEPKAAIOIINE XUMUYECKHE CBOMCTBA U3YUEHHBIX
KJIACCOBHEOPIaHUYECKUX BEILIECTB;

. pacno3HaBaTh ONBITHBIM ITYTEM PACTBOPBI KUCJIOT U IIEJIOUEH 110 U3MEHEHUIO
OKpPaCKUHHINKATOPA;

o XapaKTepU30BaTh B3aUMOCBSA3b MEK/Y KJIACCAMU HEOPraHUYECKUX
COCIIMHEHNH;

o packpsiBath cMmbich [lepuonnueckoro 3akonall. 1. Menzaeneesa;

. OO0BACHATH PUINIECKUIN CMBICIT aTOMHOTO(TIOPSIIKOBOTO) HOMEPa XMMHUYECKOTO




SIIEMEHTa, HOMEPOB TPYIIIBI U TIEPHO/IA B
nepuoanyeckoi cucreme JI. 1. Menneneena;

. O0OBSACHATH 3aKOHOMEPHOCTH
W3MEHEHUSCTPOCHUSI aTOMOB, CBOMCTB
AJIEMEHTOB BIIpeJieaX MaJIbIX MEPUOJIOB U
IJIaBHBIX MTOATPYIIIT;

. XapaKTePHU30BaTh XMUMHYECKUE DICMEHTHI
(oTBOAOPO/IA A0 KAJIBIIMSI) HA OCHOBE X TOJIOKEHUS
B nepuoanueckon cucteme . U.Menneneena u
0COOEHHOCTEH CTPOEHHS UX aTOMOB;

. COCTaBJISITh CXEMbI CTPOCHHS aTOMOB
nepBbIx 20 21eMEeHTOB epHoAnYecKoi cuctemsr /1.
WN.Menneneena;

U PaCKpPbIBATb CMbICJI MMOHSATUM:
«XUMHUUYECKas CBA3b», «AJICKTPOOTPULATCIIBH
OCTb»,

. XapaKTCpU30BaTb 3aBUCUMOCTH

(¢u3n4YecKUX CBOWCTB BEIIECTB OT THIIA
KPUCTAJIINYECKOUPEILIETKH;

L OMpCACIIATL BUI
XUMUYECKOH CBSI3M BHEOPTaHUYECKHX
COCIUHECHHUSIX;

. N300pakaTb CXeMbI CTPOCHHUS

MOJICKYJI BCUICCTB, O6pa30BaHHI>IX
PasHbIMH BUAAMUXHUMHYCCKUX CBH3€I>'I;

. pPacKpbIBaTh CMBICIT TIOHATHI
«HOHY», «KATUOH», «AHHOHY,
«OQJICKTPOIIUTHI, «HEDJICKTPOJIUTHIY,

«AIEKTPOIUTUYECKAS TUCCOIUALUS,
«OKHUCITUTEIIbY», «CTENEHb OKHUCIICHUS,
«BOCCTaHOBUTEIbY, KOKHCIICHUE,
«BOCCTaHOBJICHHUEY;

. OTIPEIEIAThH CTETICHb
OKHCIICHHUS aTOMadJIeMEHTa B
COCMHEHUH;

. pacKpbIBaTh CMBICI
TEOPHUH IEKTPOIIUTHIECKON
JIMCCOLIMAITUN;

. COCTaBJISITh YPABHEHUS
ANEKTPOIUTUIECKOUIUCCOLMALIU KUCIIOT,
IIIeJI04eH, COJICH;

. OOBSCHATH CYIIHOCTh IpoIecca
ANEKTPOITUTUYECKON TUCCOUAIIMN U PEAKIIUI
HOHHOTO OOMEHa;

o COCTAaBJISITH IIOJIHBIC U
COKpaIIEHHbIE HOHHBICYPaBHEHUS PEAKIIHIA
oOMeHa;

. OTIPEICIISATH BO3MOXHOCTD

MPOTEKaHUsPEaKii HOHHOTO OOMEHa;

. MIPUBOJUTD PEAKLINH,
MOATBEPKJAIOIIME KaYeCTBEHHBINH COCTaB
Pa3JIMYHBIX BCIICCTB,

o OMpeaACIAThL OKUCIIUTEIb U BOCCTAHOBUTCIIb,



. COCTaBJIATh YPaBHEHUS
OKHUCIIUTENBHO -BOCCTAHOBUTEIIBHBIX

peakium;

. Ha3bIBaTh (DAKTOPHI, BIUSIOMINE HA
CKOPOCTbXMMHUYECKON PEaKLIUH;

. KJIacCU(UIIUPOBATH XUMUYECKHE
peakLuy NOPa3InYHbIM IIPU3HAKAM;

. XapaKTepU30BaTh

B3aUMOCBSI3b MEX1YCOCTaBOM,
CTPOEHUEM U CBOMCTBAMU
HEMETaJUIOB,;

. IIPOBOAUTH OIIBITHI 110
IIOJIy4YEHUI0, COOMPAHUIO U U3YUEHUIO
XMMHUYECKHXCBOMCTB Ia3000pa3HbIX
BEIIIECTB: YITICKUCIIOTO Ta3a,

aMMUAKa;

. pacIio3HaBarh OIBITHBIM ITYTEM
ra3o00pa3HbIEBEIIECTBA: YITICKUCIIBIN Ta3 U
aMMUaK;

. XapaKTEepHU30BATh

B3aMMOCBSI3b MEX/[yCOCTABOM,
CTPOCHHEM M CBOMCTBAMH METAJIIOB;

(] Ha3bIBaTb OPIraHNUYCCKHC
BEIIeCTBA 10 X (opMmyIe: MeTaH, 3TaH,
STHJICH, METAHOJ,3TaHOJI, TNIULEPHH,
YKCYCHAasi KUCJI0Ta, aMUHOYKCYCHasI
KHCIIOTa, CTEApUHOBAsI KUCIIOTA,
OJIEMHOBAs KUCJIOTA, TII0K03a;

L OLCHUBATH BIIUAHUC
XUMHUYECKOTO 3arpsi3HEHUS
OKPYKAIOUIEH CPebl HAOPTaHU3M

4eJI0BEKa;
. IpaMOTHO 00palIaThCs ¢

BELIECTBAMH BIIOBCEJHEBHOM JKU3HH;
. OTIpeIEIIsATh BO3MOXHOCTh

MIPOTEKaHUs PEaKIMA HEKOTOPBIX
[IPEACTABUTENECH OPraHN4EeCKUX
BELIECTB C KUCIIOPOIOM,BOIOPOIOM,
MeTalllIaMi, OCHOBAHUSIMU,AJIOTCHAMMU.

2. Conep:xanue yueOHOro
npeameraXumus 8 kiace

(68 yacos, 2 yaca B He/1eTI0)
HagyaJLbHbIEe HOHATHSA U 3aKOHBI XUMHHU

Tena u BemectBa. CBolcTBa BeUIECTB. DTaNOHHbIE (PU3NUECKUE CBOMCTBA BEILIECTB.
Marepuansl U MarepualioBelieHHe. Ponb XWMHM B JKU3HH COBPEMEHHOTO OOIIECTBa.
OTtHomeHmne o61mecTBa K XUMun: xeMounus u xemohoous.

Metonesr u3zydenust xumuu. Habmonenue. DxcnepumeHT. MoaenmupoBanue. Monenu
MaTepUalibHbIE U 3HAKOBBIE WJIM CUMBOJIBHBIE.



I'a3pl. XKugkoctu. TBEpaple BemiecTBa. B3aumHble mepexoipl MEXIy arperarHbIMH
COCTOSIHMSIMH BEIIIECTBA: BO3TOHKA (CyOnmumarusi) W JAecyOonuManus, KOHJCHCAMsS |
HCIapeHue, KpUCTAJLTU3ALIMS Hu ILIaBJICHUE.



®uznueckue sBieHud. YucTsie BelecTBa U cMecH. [ oMoreHHble U rereporeHHsle cmecu. Cmecu
razooOpasHble, xuakue u TBEpabie. CrocoObl pasfeneHust cMeceil: MeperoHka, WM TUCTUIUIALUS,
OoTCTaMBaHue, (QUIBTpOBaHHE, KPUCTAIIM3allks WIM BblapuBaHue. Xpomarorpadus. [Ipumenenue
ATHUX CIIOCOOOB B JIAOOPATOPHOM MpaKTHKE, HATIPOU3BOJCTBE U B OBITY.

XUMHUYECKHUE DNIEMEHThl. ATOMBI M MoJeKyidbl. [IpocTble M CIOXHBIE BELIECTBA.
Amnotponus Ha npuMmepe Kuciopoaa. OCHOBHBIE MOJIOKEHUSI aTOMHO - MOJIEKY/ISIPHOTO YUEHHUSI.
Honsl. BemecTBa MOJIEKYIIPHOTO U HEMOJIEKYISPHOTO CTPOEHHUS.

3Haku (CHMBOJIBI) XUMHUYECKHX JJeMeHTOB. WH}opmaius, KOTOpyH HECYyT 3HaKd
XUMUYECKUX DJIEMEHTOB. OTUMOJIOTMS HAa3BaHWW HEKOTOPBIX XUMHUYECKHX 3JIEMEHTOB.
[lepuomnueckass tabnuma xumudeckux snementoB J[. M. MenneneeBa: KOPOTKONEPUOTHBIA U
JUIMHHONIEPUOIHBIN BapuaHThl. [lepuoasl u rpymmbl. [1aBHas U moGo4YHAast HOATPYIIbI, WK A- U
Bb-rpynnsl. OTHOCHTENBHASI aTOMHAs Macca.

Xumunyeckue Qopmynbl. Uuaekcsl 1 kodpduumentsl. OTHOCUTETbHAS MOJICKYISpHAS
macca. MaccoBasi 1051 XMMHYECKOTO JIEMEHTa B coequHeHuu. MHpopmaius, KOTOPYIO HECyT
XUMHUYECKHE POPMYIIBI.

BanentHocth. CTpykTypHBIE (QOpMYNbl. XUMHYECKHE DIEMEHTHI C TIOCTOSIHHOW H
MEePEMEHHOI BaJeHTHOCTHIO. BbiBon (hopMysnbl coeanHeHus 1o BajeHTHOCTH. OmnpeneneHue
BaJICHTHOCTU XMMHUYECKOro 3yieMeHTa 1o ¢opmyne BemectBa. CocraBieHue Ha3BaHUM
COEIMHEHUH, COCTOSLIUX U3 JBYX XMMUYECKUX JIEMEHTOB, [10 BaJICHTHOCTH. 3aKOH MMOCTOSIHCTBA
cOCTaBa BELLECTB.

Xumnueckue peakuuu. PeareHTl W HpoaykThl peakuuu. [Ipu3Haku XUMHUYECKHUX
peakuuid. YcioBUs MX NPOTEKAaHUA M IpekpaieHus. Peakuuu ropeHus. DK30TEpMHUECKHE U
SHIOTEPMUYECKHUE PEAKIUU.

3aKkOH COXpaHEHUs Macchbl BellecTB. XuMuyeckue ypaBHeHus. CocraBieHue
XUMHYECKUX ypaBHeHUU. MHpopMmalus, KOTOpyro HECET XUMUYECKOE YpaBHEHUE.

Knaccudukanus XMMHUUECKMX peakUui MO COCTaBy U YHUCILY PEareéHTOB M MPOIYKTOB.
Tumbl XUMUYECKUX peakiuil. Peakuuu coeauHEHUs, pa3lIoXKeHHs, 3aMelIeHHs U OOMEHa.
Karanusarops! n karanus.

BaskHeiilmue nmpeacraBuTeIM HeOPraHM4ecKux BemecTB. KosimuecTBeHHbIC OTHOLICHUSI B
XUMUH

Cocras Bo3ayxa. [lonstre 06 06bEMHOI 10JI€ KOMIIOHEHTA IPUPOJHON Ta30BOM CMECH
— Bo3ayxa. Pacuér o0béMa KOMIIOHEHTA ra30BOi CMECH T10 €r0 00BEMHOM JT0JIen
HA00O0pOT.

Kucnopoa. O3on. [Tonyaenne kucnopona. CoOupanue u pacrio3HaBaHUE KUCIOPOIa.
XUMHYECKHE CBOMCTBA KMCIOPOA: B3aUMOJEHCTBUE C METAJIIaMU, HEMETAJUIAMU U
CIIOKHBIMU BeliecTBamMu. [Ipumenenue kucinopona. KpyroBopor kuciopona B npupoze.

Oxcunpl. O6pa3oBaHue Ha3BaHUM OKCUIOB 10 UX GopmynaM. CoctaBieHue hopmyin
OKCHJIOB 10 MX Ha3BaHUsM. [IpeacTaBuTenu OKCHIOB: BO/Ia M YIVIEKUCIIBIH ra3, HeraméHas
U3BECTbD.

Bonopon B npupone. ®usnueckue 1 XUuMUYECKHE CBOMCTBA BOJOPO/A, €T0 MOJTyYEeHUE U
MIPUMEHEHUE.

Kucnotsl, ux cocraB u knaccuduxamus. Muaukaropsl. Tabnuiia pacCTBOPUMOCTH.
ConsiHas 1 cepHasi KUCIIOTHI, UX CBOMCTBA U IPUMEHEHUE.

Conu, ux coctaB 1 Ha3zBaHus. PacTBopuMocTh coseit B Bozie. [IpeacraBurenu comneit:
XJIOpUJ HaTpusi, KapOoHaT HaTpus, pocdaT KaabIHsl.

[Tocrossunas ABoragpo. KonnuectBo BeniectBa. Mosnb. Mosnsipaast Macca. KpatHbie
€AMHUIBI U3MEPEHUS KOJMYECTBA BEIIECTBA — MUJIJIUMOJIb U KMJIOMOJIb, MUJUIUMOJISIpHAS U
KUJIOMOJIIPHAs! MacChl BEILIECTBA.



Pacuétel ¢ ucnonbp3zoBaHMEM MOHATUN «KOJIMYECTBO BEIIECTBA», «MOJISIPHAS Maccay,
«IOCTOsIHHAsA ABOTaapo».

3akoH ABoraapo. MosipHbIi 00BEM ra3000pa3HbIX BemecTB. OTHOCUTENBHASTIIOTHOCTh
OJTHOTO Ia3a I10 APYyTromy.

Kparnble enuHULIBI U3MEPEHUS — MULTUMOISPHBIA U KUJIOMOJISIPHBIA O0OBEMBI
ra3000pa3HbBIX BEIIECTB.

Pacuétel ¢ ucnosnp30BaHMEM MOHATHI «KOJIWYECTBO BEUIECTBA», «MOJSPHAs Maccay,
«MOJIIpHBIN 00BEM ra30B», «IOCTOSHHAsA ABOTajgpo».

Pacuétel ¢ ucnosb30BaHUEM MOHATHI «KOJIMYECTBO BEUIECTBA», «MOJSPHAs Maccay,
«MOJIAPHBIA 00BEM Ta30B», «IUCIIO ABOTaIpO».

I'mapocdepa. KpyroBopot Boabl B mpupoae. Puznueckue W XUMHYECKHE CBOMCTBABOJBI:
B3aUMOJICHCTBUE C OKCHUJIAMU.

OcHoBaHus, Ux cocras. PacTBopuMOCTh OCHOBaHMI B BoJ€E. I3MEHEHNE OKpAacKU MHIMKAaTOPOB
B 1IeN04YHOM cpeae. [IpeacraBureny menouen: ruipOKCHIbI HATPUs, KAJIAS U KaJbIUs.

PactBopurens u pactBopéHHOe BeniectBo. PactBopsl. PactBopenue. I'maparsl. MaccoBas nosst
pacTBOpPEHHOrO BellecTBa. Pacy€Tel, CBSI3aHHBIE C KCIOJIB30BAHMEM IIOHATHUS «MAaccoBas OIS
PAacCTBOPEHHOTO BELIECTBAY.

OcHOBHBIE KJIACChl HEOPraHWYEeCKHX coenHeHuii O0o0meHne
CBeZICHUM 00 OKCHIaxX, MX KJIacCU(PpUKALIUU, HA3BaHUSAX U CBOMCTBaxX. CriocOoObI MOMy4YEeHUSIOKCHIOB.

OcHoBaHug, ux kiaccuduKalus, Ha3BaHHUs W CBOWCTBAa. B3auMmoneiicTBuE ¢ KHCIOTaMu,
KHUCJIOTHBIMH OKCHJIaMH U cOJIAMH. Pa3noxxeHue HepacTBOPUMBIX OCHOBaHUU. CriocOOBI MOTydeHUs
OCHOBaHH.

Kucnotel, ux xnaccuduxanus u HazBanus. OOmMEe XUMHYECKHE CBOWCTBA KHCIIOT.
B3aumMopneiictBue KHCIOT € MeETaUIaMH. OJIEKTPOXUMHYECKUW PsJl HANPSIKEHUH METaJlIOB.
B3anmoneiicTBrE KUCIOT C OKCUAAMU METAJIOB.

B3auMopneiicTBue KHCIIOT C OCHOBaHUSIMU — pPEaKUUs HEUTpanu3zaluu. B3aumoneicTBue KUCIOT C
consivmu. [lomydenne 6€CKUCIOPOIHBIX
Y KHCIIOPOACOAEPKALIUX KUCIOT.

Coun, ux knaccudukaiys u cBoicTBa. B3anmopeiicTBre comeit ¢ MeTauiaMu,0CO0CHHOCTH
3TUX peakiuil. B3anMonencTBre coliei ¢ COJNsIMH.

I'eneTnueckue psaapl MeTallIa M HeMeTaUia. [ eHeTHYecKas CBA3b MEXKIY KiaccaMu
HEOPraHUYECKUX BEIIECTB.

Ilepuoauuecknii 3axon u [lepuoguyeckas cucrema xumudeckux 1emenToB/l. U. MenaeseeBa
U CTPOCHHE aTOMa

EcTtecTBeHHBIE CEMEICTBA XMMHUYECKUX AIEMEHTOB: LIEJIOYHBIE M LIEIIOYHO3EMENBHBIE METAIUIbI,
rajloreHbl, UHepTHbIE (OaroponHbie) razbl. AMGOTepHOCTb. AMQOTEpHbIE OKCHIIBI U THJIPOKCHUIBI.
KommnekcHele comu.

Otkpeitue JI. Y. MenneneeBbiMm [lepuoguyeckoro 3akoHa U co3fgaHue um llepuoamdeckoi
CUCTEMBI XUMHUYECKUX DJIEMEHTOB.

AToMmBI Kak (hopMa CyIeCTBOBAaHUS XMMHUECKHUX 1eMEeHTOB. OCHOBHBIE CBEIEHUSI O CTPOCHUU
aroMoB. Jloka3aTenabCcTBa CIOKHOCTH CTpoeHHs aroMoB. OmbiTel Pesepdopaa. [lnanerapnas monens
CTPOEHUS aToMa.

CocraB aTOMHBIX SJ€p: NPOTOHBI, HEUTPOHBI. OTHOCHUTENBHAs AaTOMHAas Macca.
B3aumocBsI3b NOHATUN «IIPOTOHY, «HEUTPOH», «OTHOCUTEIbHAS AaTOMHAsl Maccay.

Muxkpomup. DnekTpoHbl. CTpOEHUE DIEKTPOHHBIX YPOBHEM aTOMOB XMMMUYECKHX JIEMEHTOB

NeNe 1-20. ITonsiTHE O 3aBEPIICHHOM JICKTPOHHOM YPOBHE.

WN3oronel. ®usmueckuid cmbicn cuMBoiMkM  [lepumonmueckoit  cuctembl. CoBpemMeHHas
dopmynupoBka [lepuoguueckoro 3akoHa. Vi3MeHeHHUs CBOWCTB 3JEMEHTOB B MEPHOAAX M TpyMIMax,
Kak ()YHKITHS CTPOCHUS AJIEKTPOHHBIX 000JI0UEK aTOMOB.

XapakTepucTUKa DJJIEMEHTa-MeTajula M JJIEeMEHTa-HeMeTaula 10 WX TMOJIOXKEHUI0 B
[Tepuognueckoi cucreme xuMuueckux aneMeHToB /. . Menneneesa.

Xumunueckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PeaKIUU

WNonnast xumuueckasi cBs3b. MoHBI, 00pa3oBaHHBIE aTOMaMHd METANIOB M HeMeTayuioB. CXembl
o0pa3oBaHMsI MOHHOW CBSI3M JUIsl OMHApHBIX coeanHEeHWH. MOHHBIE KpUCTAJUTMUECKUE PEMIETKH U



(u3uMYecKue CBOMCTBA BEIHIECTB C 3TUM THUIOM peméTok. I[loHsTHe o GopMyIbHOW eauHUIE
BEIIECTBA.

KoBaneHTHass XuMHMuecKass CBA3b. OJIEKTPOHHBIE M CTPYKTypHbIe (Qopmynsl. KopaneHTHas
HenoysipHast cBs3b. CXembl 00pa3oBaHMS KOBAJCHTHOM CBA3M JUIS OWHApHBIX COCAMHEHUI.
MonekynsapHble U aTOMHBIE KPUCTAUIMYECKUE PEIIETKH, M CBOMCTBA BEIIECTB C OTUM THUIIOM
PELIETOK.

ONEeKTPOOTPULATEIBHOCT. P anexkTpooTpunarenbHOCTH. KoBanleHTHas! MoyisipHas XUMUYecKas
cBs3b. Junonb. Cxembl 00pa3oBaHUsl KOBAJIEHTHOW MOJSIPHOW CBSI3U JJIsi OMHAPHBIX COEIMHEHHIA.
MonekynspHble 1 aTOMHbIE KPUCTAJIIIMYECKUE PEIIETKH, CBOMCTBA BEIIECTB C ’TUM THUIIOM PEIIETOK.

Meramueckass XMMHUYECKasi CBA3b M METAJIMYECKAs KPUCTALIMYECKAs PEIIETKA.

CBolicTBa BELLIECTB C 3TUM THIIOM pelI€TOK. EnnHas nprupoga XMuMUYECKUX CBA3EH.

Crenenp oxucienus. CpaBHEHHME CTENEHM OKHCIEHUS M BaJeHTHOCTH. IIpaBuima pacuéra
CTETIeHEH OKUCIIEHHS 110 (POpMyITaM XMMUYECKIX COCAMHEHUI.

OKHCIUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu. OmnpeneneHue CTENEHEHd  OKHUCIEHUSA s
3NIEMEHTOB, 00pa3yIOLINX BEUIECTBA Pa3HBIX KJIAcCOB. Peaklimu MOHHOTO OOMEHA U OKUCIIUTEIIBHO-
BOCCTAaHOBMTEIbHBIE peakuuu. OKHUCIUTENb U BOCCTAHOBUTENb, OKUCICHHE U BOCCTaHOBIICHHE.
CocraBieHne ypaBHEHUH OKHMCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI METOAOM 3JIEKTPOHHOTO
Oananca.

Coaep:xanue yueOHOro npeameraXumus 9 Kjacc
(68 uacos, 2 yaca B He/1eJII0)
IloBTOpeHue U 06001IeHUE cBeIeHNI 0 Kypcey 8 Kiacca

bunapusbie coeaunenus. OKcu bl coiaeodpa3yrole U Hecoleo0pasyolue.

I'mapoxcuapl: ocHOBaHUs, aM(OTepHbIe, KUCIOThI. CpesiHue, KUCIIble, OCHOBHBIE COJIH.

O06o0mieHne CBeIeHN 0 XUMUYECKUX peaknusix. Kimaccudukamus XuMHIecKux peakiui mo
Pa3IMYHBIM OCHOBAHUSAM: COCTAaBY M YHMCIIY PEarpyOLUIMX U 00pa3yoLIUXCsl BEECTB, TEIIOBOMY
3 eKTy, HapaBICHUIO, U3MEHEHHUIO CTENICHEW OKHMCIICHUS JIEMEHTOB, 00Pa3yIOIINX pearupyromme
BEIIEeCTBA, (haze, UCIIOIb30BAHUIO KaTaau3aropa.

[ToHsATHE O CKOPOCTH XMMUYECKOH peakiuu. DaKkTopspl, BIUAIONIME HA CKOPOCTh XUMUYECKIX
peakIuii: IpUposa pearupyrolIyx BeIeCTB, UX KOHIEHTpalUs, TEMIIEpaTypa,omaib
COIIPUKOCHOBEHMSI, HAIMYKE Karaju3aropa. Karamms.

XuMHYecKHe peakliii B pacTBOPaX 31eKTPOJIUTOB

[TonATHEe 00 3MEKTPOIMTUYECKOM TUCCOLMALMU. DIEKTPOIUTHI M HEIEKTPOIUTHL. MexaHu3m
TMCCOIMAIIMN  DIIEKTPOJIUTOB C PA3IMYHBIM XapakTepoMm CBsi3U. CTemneHb AIEeKTPOIUTHIECKON
aucconyanui. CUIbHbBIE U CIIa0bIe AIEKTPOJIUTHIL.

OCHOBHBIE TIOJIOKEHUSI TEOPUH ITEKTPOIUTUIECKON Tucconuanuu. Kiaccudukamnus HOHOB U MX
cBoiicTBa. KnCnoThI, OCHOBaHMS U COJM KaK AIEKTPOIUTHI. VX Kiaccudukanus uaucCconnaus.

OO0mme XMMUYECKHEe CBOMCTBAa KHCJIOT: U3MEHEHHE OKPACKH WHIUKATOPOB, B3aUMOJCUCTBHE C
MeTaslaMi, OKCUIaMU M THAPOKCHJIAMU METAJUIOB M CONSIMU. MoJeKynspHble U HOHHBIE (TTOTHBIC U
COKpalIEHHbIE) YPAaBHEHMS PEAKIIUH.

XHWMHWYECKUN CMBICI COKpPAIEHHBIX YPaBHCHUH. YCIIOBUS MPOTEKAHUS PEAKLUUN MEXKIY
ANEKTPOJMTAMH JI0 KOHIA. P/l aKTHBHOCTH METAJIJIOB.

OO0mIe XMMHYECKHE CBOMCTBA IIEIOYCH: B3aUMOJICHCTBUE ¢ KHCIIOTAMH, OKCUAAaMH HEMETAILJIOB,
comsimu. OOIIMe XUMUUYECKHE CBOMCTBAa HEPACTBOPUMBIX OCHOBAHMI: B3aMMOJICHCTBHE C KUCIOTaMH,
pa3JIoKEHUE NPU HATPEBAHUU.

OO0mume XMMHUYECKHE CBOWCTBA CPEIHUX COJICH: B3aMMOJEHCTBHUE C KHUCIOTaMH, IIEIOYaMU,
COJIIMH U MeTaiuiaMH. B3aumoaelcTBre KUCIBIX COJIeH CO MIeI0YaMH.

I'unponus, kak 0OMEHHOE B3aUMOJICUCTBHUE COJei ¢ BOMOW. [ MApOINU3 COMM CHIIBHOTO OCHOBAHHMSI
1 ciaboii kucnothl. ['maponus conu c1aboro ocHoBaHMs U CUIbHON KucnoThl. [lkana pH.

CBoiicTBa KHCIIOT, OCHOBAaHWUW, OKCHUJIOB M COJIeH B CBET€ TEOPHH JJIEKTPOITUTHICCKOM
JMCCOLMAIMU U OKUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

HeMmeTanuabl M BX cOeTUHEHUA

CtpoeHne aroMOB HEMETAIZIOB M WX monoxeHue B [lepuomamueckort cucteme. Psan
ANEKTPOOTpHULIATENbHOCTU. KpucTaminueckue pemeéTkd HEMETauloB — MPOCTHIX BEIIECTB.



Annorponust u e€ mpuunHbl. DuU3NYecKre CBOWCTBa HeMeTauioB. OOIMe XMMHUYECKUE CBOMCTBA
HEMETAJJIOB: OKHCIUTENIBHbBIE U BOCCTAHOBUTEIIbHBIE.

["asorensl, cTpoeHre UX aTOMOB U MOJIEKYNl. PU3HUYECKHME U XMMHUYECKUE CBOMCTBA T'aJIOTEHOB.
3aKOHOMEPHOCTH H3MEHEHHs CBOMCTB TaJIOTEHOB B 3aBUCHUMOCTM OT MX IOJOXKEHHUS B
[lepuonnueckoit cucreme. HaxoxxneHue rajaoreHoB B NIPHUPOAE M HUX MOJyYEHUE. 3HAUCHHE U
IIPUMEHEHHE TaJIOT€HOB.

["anoreHOBOIOPOMABI U COOTBETCTBYIOIIME UM KUCJIOTHI: TIABUKOBAs, COJIsIHAs, OpOMOBOIOPOAHAS,
nonosopopoaHas. l'anorenuapl. KauecTBeHHbIE peakuMM Ha TaJOreHuJ- HOHBL. [lpumeHeHMe
COEIMHEHMI raJOreHOB U UX OMOJIOrHYecKas poJb.

OOmas xapaktepuctuka s1emMeHToB VIA-rpynmel. Cepa B mpupome u e€ MOTydYSHHE.
AmnotpornHbie MOAU(UKAIIMU CEPhI U UX CBOWCTBA. XMMHUECKHE CBOMCTBA CEPhI U €€ MPUMEHEHHUE.

CepoBoZOpOA: CTpPOEHHE MOJIEKYNbI, (PU3MUECKHEe W XHWMHYECKHE CBOWMCTBA, IOJNyYCHHE U
3nayenue. CepoBopopoanas kuciota. Cynbhuiasl u ux 3Hadenue. JIroMuHo(OopEI.

Oxcup cepsi (1V), cepaucras kuciora, cynbdutsl. KauecTBeHHas peakius Ha CylIb(QUT-HOH.

Oxcup cepsl (VI), cepnas kucnora, cynbdarsl. Kpucramnoruaparsl. KauectBeHHas peakuus Ha
Cynb(dar-uoH.

CepHas kuciota - CWIbHBIH 3JekTponuT. CBoiCTBa pa30aBICHHON CEpHOM KHCIOTHI, Kak
TUIUYHOW KHCJIOTBI: B3aUMOACWCTBHE C MeETaJJIaMH, OCHOBHBIMH H aM(OTEPHBIMH OKCHJIaMHU,
OCHOBAaHUSAMH M aM()OTEPHBIMH THIPOKCHIAMH, cosiMu. KauecTBeHHas peakuus Ha Cynb(aT-noH.

OOmiass xapakTepucTuka »37eMeHTOB VA-rpynmbl. A30T, CTpPOEHHE aroMa W MOJEKYJIbL.
du3ndecKkrue U XMMUYECCKUE CBOMCTBA M MPUMEHEHHE a30Ta. A30T B IPHUPOJC U €ro OMOoIoTHYecKas
pOJIb.

AMMUak, cTpoeHue MoJeKyiIbl U (U3HUecKHe CBOMCTBAa. AMMMA4Has BOJA, HAIIATBIPHBIA CIUPT,
ruapar aMMuaka. JIOHOPHO -akKLENTOpHBIM MeXaHW3M oOpa3oBaHMsS KaTMOHA aMMOHHMSL.
BoccranoButenbHble cBolicTBa aMMuaka. Colnu aMMOHUS U UX IpuMeHeHne. KauecTBeHHas peakuus
Ha KATUOH aMMOHMUSI.

Oxcuzpl a30Ta: HECOJIEOOpa3yIOUINe W KUCIOTHBIE. A30THCTasi KMCIOTAa M HUTPUTHL.

A30THas KMCIIOTA, €€ Moxy4eHue 1 cBoricTBa. Hurparsl.

®octop, crpoenume aroma u amnorponus. DPocumel. DPochun. Oxcua dochopa(V) u
optodochopnas kucnora. Pocdarel. Dochopubie ynodpenus. UHCEKTULIUIBL.

OOmiast xapakTepuCcTHKa 31eMeHTOB [V A-Tpymmbl: 0COOEHHOCTH CTPOCHHUSI aTOMOB, IPOCTBIX
BEIIECTB M COEIUHEHUH B 3aBHCHMOCTH OT IOJIOKEHMs »ieMeHTOB B Ilepmoamnueckoit cucrteme.
VYrnepoa. AnnorponHbie Mogudukanuu: anMas, rpadut. AMOpGHBIN yIIIEpol U €ro copTa: caxa,
aKTUBUPOBAHHBIA yroib. ApjcopOuus. XuMHUYecKHe CBOMCTBa ymiepoaa. Kokcoxummueckoe
MIPOU3BOJICTBO M €ro MpoxyKius. KapOumbr.

Oxkcun yrmepona(ll): crpoenune Monexysbl, ToilydeHne u ero cBoiictBa. Oxcun yrnepoma(IV):
CTPOCHHE MOJICKYIIBI, MOJyYeHHE W €ro CBOMCTBA. YroiibHas Kuciota. Colr YroabHOW KHCIIOTHI:
KapOOHaThI ¥ THIpOKapOOHaThl. TeXHUUECKas U MUILEBasi COoJa.

Heopranmueckne W OpraHMYecKHe BEHIECTBA. YIIEBOJOPOABI. XHUMHUYECKOE CTpPOCHHE
OpPraHUYECKHX BEILECTB, KaK MMOPSAIOK COCTUHEHNSI aTOMOB B MOJIEKYJIE IO BaJIEHTHOCTH.

MeraH, 3TaH, Kak IpelelbHbIe YITEBOAOPONBL. ODTWJICH M aleTHIeH, KaK HelpeaelbHbIe
(HeHachllleHHBIE)  ymieBojopoabl. lopeHue yrieBomoponoB. KauecTBeHHble peakuuu Ha
HeTpe/IebHBIC COCTMHEHUSI.

OTWIOBBIN CHHPT, €ro MOJy4YeHHe, NpUMEHeHne U (u3nonoruueckoe neiicreue. TpéxaroMHbIN
cnupT THneprH. KauecTBeHHas peakiys Ha MHOTOATOMHBIE CITUPTHL. YKCYCHas - TPEICTaBUTEIh
KJ1acca KapOOHOBBIX KHCIIOT.

Kpemnuii, crpoenue ero aroma u corictBa. Kpemuuit B npupoge. Cwmmnuasl v cunad. Oxcup
kpemuusA(1Y). Kpemaueas kuciora u e€ conu.

[MpomsBoncTBo  creknma W 1eMeHTta.  [Ipomykmust CHJIMKAaTHOM TPOMBIIUICHHOCTH:
OINITHYECKOE BOJIOKHO, KepaMuKa, Gpapdop, dasHc.

OnTHyeckoe BOJIOKHO.

Hemeramnel B mpupoge. @pakimoHHAs MEPErOHKA S>KUIKOTO BO3yXa Kak CHOCO0 MOTy4YeHUs
KHCIIOpOJia, a30Ta, aprona. [lonydyenue dpochopa, kpemHus, Xjaopa, ioaa. NEKTPOJIN3 pacTBOPOB.

[Tony4yeHue cepHOM KUCIIOTHI: CBHIPbE, XMMU3M, TEXHOJOTMUYECKasi CXeMa, METOJI KUITALIETO CIIOos,
MIPUHITUTIBI TETNIO0OOMEHA, TPOTUBOTOKA M IUPKYIAHUH. OJeyM.



[Tpon3BoACTBO aMMHUaKa: ChIPhE, XUMHU3M, TEXHOJIOTHYECKAs CXeMa.

MeTaJJIbI M UX COeTUHEHHS

[Tonoxxenune metamwioB B Ileprogunueckoil cucreme xumudeckux sineMentoB [[. M. Menpeneena,
CTPOCHHME WX aTOMOB MU KPUCTAJUIOB. MeTayuiMueckas CBSi3b M METAJUIMYECKash KPUCTAITUYECKas
pemérka. DuU3MYECKHE CBOMCTBA META/UIOB: JJIEKTPO- W TEIJIOMPOBOIHOCTh, OTpakaromias
CHOCOOHOCTD, TNTACTUYHOCTh. CIIJIaBbl YEPHBIC U I[BETHBIC.

Metauibl Kak BOCCTAHOBUTEIHW. OJEKTPOXMMHUECKHN psj HanpsbkeHuil. BzaummMopeicTBue
METAJIJIOB C HEMETAJIJIaMU, OKCUIaMH, KUCIOTaAMH, COJISIMU. AJTIOMUHOTEPMHUS.

CtpoeHue aroMOB M TPOCTHIX BEIIECTB IIEIOYHBIX METaUIOB. 3aBUCHMOCTh (DU3UYECKUX H
XUMHUYECKUX CBOMCTB LICJIOYHBIX METAIOB OT 3apsiioB sjiep MX aToMOB. OKCHUJIIBI M THUIPOKCH]IBI
IIEIOYHBIX METAJUIOB, WX TOJy4YeHHEe, CBOMCTBA, NpPUMEHEHUE. BaXHeHIue CcolM MIETOYHBIX
METaJIJIOB, UX 3HAYEHUE B KUBOW U HEXKUBOM MPUPOJIC U B KU3HH YETIOBEKA.

CtpoeHne aroMOB H TIPOCTBIX BEIIECTB IIEJIOYHO3EMENIBHBIX METAJJIOB. 3aBUCHMOCTH
(U3HYECKUX W XUMHYECKHX CBOWCTB INEJIOYHO3EMETBHBIX METAJUIOB OT 3apsiOB SIEP WX aTOMOB.
OKcHIIBl ¥ THIPOKCHJIBI IIETOYHO3EMENbHBIX METAJUIOB, UX IMOJIy4YeHUE, CBOMCTBA M MPHUMCHCHHE.
Baxueiiie conu ménoyHO - 3€MEIbHBIX METAJUIOB, UX 3HAYEHHE B MPHUPOJAE U JKU3HU UYEJIOBEKA.
KapOonarb!l 1 ruipokapOOHAThl KaJIbIIHS.

KéctkocTh BOmbI: BpeMeHHass U TocTosiHHAs. CrocoObl yCTpaHEHHs] BPEMEHHOM >KECTKOCTH.
CrniocoObl ycTpaHeHus MOCTossHHOM skécTkocTu. MonuTtel. CoenHEHUs allOMUHUS B

npupoze. XuMUYECKHe CBOMCTBA amtoMUHUsI. OCOOEHHOCTH OKCHA U THAPOKCUIA aTFOMUHUS KaK
amoTepHBIX coeAuHeHUN. BaxxHeiure conu anoMuaus (XJI0pua, cynbdar).

OcolenHocTu cTpoeHus aroMa xeinesa. JKene3o B npupoze. Baxkueiiue pyasl xene3a. OKCUIbl U
ruapokcunsl ckenesa(ll) m xemesa(Ill). Comm sxenesa(ll) m xeneza(Ill). OOGHapyxeHue HOHOB
KaTHOHOB KeJie3a B pacTBOpe. 3HAYEHNUE COETUHEHUI JKene3a.

Koppo3us xumudeckas v 31eKTpOXUMUYecKasl. 3alIuTa METaIOB OT KOppo3uu. MeTaisisl B
MpUpoe: B CBOOOAHOM BHJIE U B B coeuHeHul. [lonsTie o Mmetamnypruu. YépHas u nseTHas
Metamnyprus. [lupoMeramnyprusi, THAPOMETAIUTYPIUs, YIEKTPOMETALTYPrHsl.

Jomennsiii ipouiecc. [lepepaboTka yyryHa B cTalib. DIEKTPOJIU3PACILIABOB.

XuMHS U OKpPYXKAOLIas cpeaa

Crpoenue 3emnu: sapo, MaHTHs, 3€MHas Kopa, MX XUMHYeckuil cocrtaB. Jlutochepa u eé
XUMUYeCKHit coctaB. Munepansl. Pynpl. Ocanounsie nopoasl. [lone3npie nckonaembie. XuMHUYECKUI
coctaB ruapochepsl. XUMHYECKHI cocTaB aTMOC(EpHI.

HcTouHnku XUMHUYECKOTO 3arpsi3HeHUs OKpYXatolien cpenbl. [T1o6anbHbIe SKOJIOTHUECKUe
MpoOJIeMbI YeNIOBEUECTBA: MAPHUKOBBIN 3(h()EKT, KUCTOTHBIE JOXKAU, O30HOBBIE JABIPHI.

MexTyHapoJHOE COTPYIHUUYECTBO B 00JIaCTH OXPAaHbBI OKPYXKAIOIIEH Cpeibl OT XUMUYECKOTO
3arpsi3HeHus. «3enéHas XUMHUSD.

O000menne 3HAHNI 110 XMMHH 32 KYPC OCHOBHOM IIKOJIBI.

3. TemaTuyeckoe NJIAHHPOBAHUE B TOM YHCJIE C Y4€TOM padoyeii MporpaMMbl BOCUTAHUS
(monyast «IIk0JBHBIN YPOK») € YKa3aHHEM KOJIHYECTBA YaCOB, OTBOAMMBIX Ha H3yYeHHE
KaKI10H TeMbI

Ne | Haumenoanue pasaenoB | Komuuect | JleATeNbHOCTD yUUTENs C Hcnonb3yemoe
(Tem) BO 4acoB Y4ETOM MPOrpaMMBbl o0opymoBaHue IIEHTpa
o BOCIIUTAHUS (MOIYIS «Touka Pocta»
MpOorpaMm «I1IkoBHBIN YPOK»)
e
8 knace
1 HauanbHble noHsATHSA U 20
3aKOHBI XUMHH
1. [Ipenmer xumuu. Ponb 1 [ToGyxnenne obyuarontuxcs | Ludpposas
XVIMHH B J)KA3HU YEIOBEKa COOITIO/IaTh HA YPOKE HOPMBI | JTabopaTropust 1Mo
1 Mertoas! u3ydeHus xumuu | 1 MOBEJICHUS, TIPaBUIIA XHMUH.
2 ArperarHoe COCTOSIHHE 1 OOLIEHHS CO CBEPCTHUKAMU




BE€IICCTB

u nnegaroramMu,

3 ITpaktuyeckas padora Nel |1 COOTBETCTBYIOLIUE YKIIaay
4 3HaKU XUMUYECKUX 2 IIKOJIbI, YCTAHOBJICHUE U
AIIEMEHTOB. MOJICPKKA
[lepuoanueckas cuctema no0poXkenaTeIbHOM
XUMHYECKHUX JJIEMEHTOB arMoc(hepsl.
H.M.Menneneena Opranuzanus
5 Xumuyeckue GopMyIIbl 2 HaCTaBHHUYECTBA
6 BaneHTHOCTB 2 MOTHUBHPOBAHHBIX U
7 XHUMHYECKHE PEAKIIHH. 1 SpYAUPOBAHHBIX
[Ipu3naku u ycinoBus ux 00y4arouxcs Hal
MPOTEKAHUS HCYCIICBAIOIIIUMU
8 3aKoH COXpaHEHUsS MacChl | 2 OHOKJIaCCHHKaMH,
BEIECTB. XUMHYECKHE AAroLIEro OGYHaIOHlHiVICH
ypaBHEHHS COLIMAJILHO 3HAYUMBIN OTIBIT
9 Tunbel XUMHUYECKHUX 2 COTpyAHHYCCTEA 1
peakuuin B3aUMHOU IIOMOIIU
10 [ToBTOpeHue u 0606meHue | 1
temsl. [logroroBka k
KOHTPOJILHOM paboTe
11 KonTponbHas paboTa « 1
HauanbHble noHsTus u
3aKOHBI XHMHH)
2 Baxneiimme 18
MIPEICTAaBUTEIH
HEOPraHMYECKUX BEIIECTB.
KonnuectBennsie
OTHOIIICHUS B XUMHHU
1. Boznyx u ero cocras 1 Brei6op meronos, metomuk, | [ludposas
2. Kucnopon 1 TEXHOJIOTH, OKa3bIBAIOIIKUX | JabopaTopus Mo
3. [TpakTnueckas padora Ne 3 | 1 BOCIIUTATEIIbHOE XMMUH.
4, Oxcunbl 1 BO3JICHCTBHE HA TUYHOCThH B
5. Bonopon 1 COOTBETCTBHUH C
6. ITpaktuueckas padora Ne 4 | 1 BOCITUTAaTCIbHBIM UI€AIIOM,
7. Kuciors: 1 IENTBI0 U 3a/1a9aMU
8. Conu 1 BOCIUTAHMUS; peaan3amus
9. KonugecTBo BemecTsa 2 HPHOPUTETA BOCTIUTAHUS B
10. | MonspHsIi 00beM 1 YeOHOH neaTensHOCTH;
ra3000pa3HbBIX BEIIECTB
11. | PacueTsl Mo XUMHUYECKUM | 2
YpaBHCHUSIM
12. | Boma. OcHoBanus 1
13. | PacTBOopsl. MaccoBas monst | 1
pPacTBOPEHHOTO BEIIECTBA
14. | Ilpaktuueckas pabora Ne 5 | 1
15. | O6obmenne u 1
CUCTeMaTH3allus 3HAaHU’
1o teme «Baxuenue
MPEICTaBUTENH
HEOPTaHMYECKHUX BEIICCTB.
KonuyectBenHbie
OTHOIIICHUS B XHMHFI)
16. | KonrponbHas paboTa 1o 1

TeMe «Baxxueiiniue




MIPEACTaBUTEHN
HEOPraHUYECKUX BEIECTB.
KommuecTBeHnHbIe
OTHOIIICHUS B XUMHH)

OCHOBHBIE KJIACCHI
HEOPraHUYECKUX
COCTUHEHUN

10

Oxcunpl: kmaccuduranus
Y CBOMCTBA

OcHOBaHuS:
KJIacCU(UKALIHS |
CBOMCTBA

Kucnotsr: knaccudukamms
U CBOUCTBA

Conu: knaccuduranus u
CBOIiCTBa

T'eneTnueckas cBsI3b
MEXIy Kiaccamu
HEOPraHWYECKUX BEIECTB

ITpakTueckas paborta Ne6

O600mmenue u
cHCTeEMAaTH3alys 3HAaHUHI
1o TeMe «OCHOBHBIE
KJIaCChl HEOPTaHUYECKUX
COCIMHCHHUI)

KonTpoasHnas pabota 1o
TeMe «OCHOBHBIE KJIACCHI
HEOPraHUYECKUX
BEIIECTB)

IIpumeHenune
MHTEPaKTUBHBIX (HOpM
yueOHOI paboTBhI:
WHTEJJICKTYyalIbHbIX,
CTUMYJIUPYIOLIUX
IIO3HABATEIIbHYIO
MOTHBALMIO; TPYNIIOBON
paloThl, KOTOpast yUuT
KOMaHJHOU padoTte u
B3aMMOJIEHCTBHIO, NTPOBBIX
METOMK;

[udposas
nmabopaTtopus 1o

XUMHHU.

[Tepuognueckuii 3ak0H U
[Iepnonnueckas cucrema
XUMHYECKHUX 2JIEMEHTOB /[.
N. MenneneeBa u
CTPOECHHE aTOMa

EcrecTBenHnbIe ceMencTBa
XHUMHUYECKUX 3IIEMEHTOB.
AMdoTepHOCTh

Otkpsitue JI.H.
MenneneeBsiM
Ileprognueckoro 3akoHa

OCHOBHBIE CBEIEHUS O
CTPOEHUHU aTOMOB

CrpoeHnue 311eKTPOHHBIX
YPOBHEW aTOMOB
XAMHUYECKHUX DJIEMEHTOB
NoeNe 1-20 B Tabmume JI.1.
Meneneena

[Tepuognueckuii 3ak0H
J.1. Menneneera u
CTPOEHHE aToma

XapakTepucTuka

XUMHUYECKOTO JIEMEHTa Ha
OCHOBAHUU €T0 MOJIOKEHUS
B [lepnonnueckont cucreme

3Hauenue

[ToOyxnenne oOyuaromuxcs
co0JII0/1aTh Ha YPOKE HOPMBI
MOBEJICHHUS, TIPaBUIIA
0OIIeHHUs CO CBEpPCTHUKAMU
U TIeJJarOTaMH,
COOTBETCTBYIOIINE YKIaay
IIKOJIBI, YCTAaHOBJICHUE U
HOJJIePKKa
J0OpoKeIaTeTbHON
arMocQepsl;

Opranuzanus
HACTaBHUYECTBA
MOTHBHPOBAHHBIX U
SPYAUPOBAHHBIX
00yJaroIMXcs HaJl
HEYCIEBAIOUIMMHU
OJTHOKJIAaCCHUKaMH,
JAIOIIET0 00yJaroIUMCs
COLMAJIBHO 3HAYUMBII OMBIT
COTPYAHUYECTBA U
B3aMMHOM ITOMOIIIY;

Hudposas
naboparopus 1o

XUMHHU.




[Teproguueckoro 3akoHa 1
[Tepuognyeckoi cucTembl
XUMHUYECKHUX AJIEMEHTOB
J.W. MenneneeBa
5. XuMUYeckas CBSI3b. 8
OKHCIUTENBHO -
BOCCTaHOBHUTEIbHBIC
peaknuu
1. WNonnas xumuyeckas cBsizp | 1 [Ipumenenue Hudposas
2. KoBanenTtnas xumuueckas | 1 WHTEPAKTUBHBIX (opm naboparopust 1o
CBSI3b yueOHOI paboThI: XUMUHU.
3. KoBasienTHas mossipHas 1 WHTEJUICKTYaTbHBIX,
XUMHUYECKas CBA3b CTUMYIIUPYIOLTUX
4. Mertannuueckas 1 ITO3HABATEIIbHYIO
XUMHUYECKas CBA3b MOTHBALHIO; TPYIITIOBOK
5. CreneHb OKHCIICHUS 1 paboTBI, KOTOpast y4HUT
6. OKMCIIUTENIBHO- 1 KOMaH/[HOH padbote u
BOCCTAaHOBHUTEIbHBIE B3aUMOJEHCTBUIO, HTPOBBIX
peakuuu METOAMK;
7. O60061eHue u 1
CHUCTEeMaTHU3alus 3HaHUU 3a
Kypc 8 Kilacca
8. Wrorosast KOHTpoOJIbHAS 1
paborta
Pesepn 2
Wroro
9 kJaace
1. [ToBropenue u 0600mEeHne | 5
CBEJICHUH 10 KypcCy 8
KJ1acca. XUMHYECKHE
peakuuu
1. Knaccudukanus 1 [To6yxnenne obyuaronuxes | Ludposas
HEOpPraHMYECKHX BEIIECTB coOronaTh Ha ypoKe HOPMBI | J1abopaTtopust 1Mo
Y UX HOMEHKJIaTypa MOBEICHUS, TIPaBHJIA XUMUH.
2. Knaccudukanus 2 OOIIEHHS CO CBEPCTHUKAMU
XUMHYECKHUX PEAKITUH 110 U TIe/IaroraMH,
Pa3IMYHBIM OCHOBAHHIM COOTBETCTBYIOIINE YKIAay
3. [TonsiTHE O CKOpPOCTH 2 IIKOJIBI, YCTAHOBJICHUE U
peakuuu. Karanus MOJACPKKA
J0OpoKeIaTeTbHON
arMocQepsl;
2 XUMUYECKUE PEAKIINH B 10
pacTBopax
1. DNeKTpoInTHYECKAs 1 IIpumeHeHne Hudposas
JUCCOLIAITUS WHTEPAKTUBHBIX (hopM naboparopust o
2. OCHOBHBIE TIOJIOKEHUS 1 y4aeOHON pabOTHI: XUMUH.
TEOpUH WHTEJJIEKTYaTbHBIX,
AIEKTPOIUTHIECKON CTUMYJITUPYIOIIUX
nuccormaruu (TI/]) [M03HABATEIIbHYIO
3. XHWMHYECKHE CBOMCTBA 2 MOTHBALMIO; TPYIIIOBON
KHCIIOT B CBETE TEOPUHU paboThI, KOTOpask yUuT
AIEKTPOTUTUYECKOM KOMaHJIHOM paboTe 1
JUCCOITUAITIHI B3aMMOJICHCTBUIO, UTPOBBIX
4, XHUMUYECKUE CBOMCTBA 1 METOIMK;
OCHOBaHUI B CBETE TEOPUU Opranusarus




ANIEKTPOTUTUUECKOIN HAaCTaBHUYECTBA
JIVCCOITUAITIHI MOTHUBHPOBAHHBIX U

5. XuUMHYECKHE CBOMCTBA 1 SPYAUPOBAHHBIX
COJICH B CBETE TCOPUH 00yJaronmxcs HaJ
ANIEKTPOITUTHYUECKOM HEYCIEBAIOLUMU
JUCCOITUAITIHT OJTHOKJTACCHUKAMH,

6. [TonsTue o rugponuse 1 JIAl0ILEero 00yJyaroImuMcs
coJie COLIMAJIbHO 3HAYUMBIH OIIBIT

7. [IpakTuueckas pabdoTa. 1 COTpYAHUYECTBA U
Pemienue B3aKMMHOM IIOMOIIIY;
AKCIEPUMEHTAJIBHBIX 33/1a4
o TeMe
«DNEKTPOTUTHYECKAS
JIICCOITUAITAS)

8. O60061eHue u 1
CHUCTEMaTU3alus 3HAaHUI
1o TeMe «XUMUYECKUe
peakIuu B pacTBOpax
AIIEKTPOJIUTOBY

9. KonTponbhas paboTa mo 1
TeMe «XHUMUYECKUe
peaKkuu B pacTBOpax
AIIEKTPOIIUTOBY

3. Hemeranmnsl u ux 25
COCTMHECHUS

1. OO01mas xapakTepucTuKa 1 [Ipumenenue Hudposas
HEMETAJIJIOB WHTEPAKTUBHBIX PopM naboparopusi 1o

2. OO01mas xapakTepucTuKa 1 yueOHOIi paboThI: XUMHUHU.
AJIEMEHTOB 7A TPYIIIIHI - WHTEIUICKTYaTbHBIX,
raJIOTeHOB CTUMYIIUPYIOLTUX

3. CoeTMHEHN S TAIOTCHOB 1 MO3HABATEIHLHYIO

4. Kucnoponusie coenuuenus | 1 MOTHBAIIUIO; TPYIITOBOM
cepbl paboThl, KOTOpast y4uT

5. [IpakTuueckas pabota 1 KOMaHJIHOH paboTe u
«/3yueHune CBOMCTB B3aUMOJIEHCTBUIO, UTPOBBIX
CEpPHOM KUCIIOTBD» METOJIHK;

6. OO01mmas XxapaKTepHUCTHKA 1 Opranuszanus
2JIEMEHTOB 5A TpyIIbI. HacTaBHU4CCTBA
A30T MOTHBHPOBAHHBIX U

7. Ammuak. Conrt aMMOHHUST 1 SpYAMPOBAHHBIX

8. ITpakTuyeckas pabora 1 00y9aOMmKXCsl HaLl
«Tomyuenne ammuaka u HCYCIICBarOIUMH
W3YyUYCHHE CBOWCTBY ONHOKIACCHUKaMM,

9. Kucnoponoconepsaiiye 2 AAIOIETo 06}"{310”1“340’1
COC/TMHEHHUS a30Ta COIMAJIEHO 3HAYUMBIN OITBIT

10. | ®ocdop u ero coequnenus | 1 COTPYAHIMCCTBA 1

11. | O6mas xapakTepucTHKa 1 B3SaHMHOH TTOMOIIIH,
5JIEMEHTOB 4 A IpymIIbL. Mnnunmposaiye u
Vrnepon MOJICPKKA }

12. | Kucnopogocomepxariue 1 HCCICA0BATCIECKOU
COEMHEHHS YIIEpONa JESITEIBHOCTH B (popme

13. | Ipakruyeckas pabora 1 MHAHBHYAILHBIX 1

«[TomyyeHue yraekuciaoro
raza 1 u3y4eHue ero
CBOMCTB»

IPYIIOBBIX IPOEKTOB, YTO
JlaeT BO3MOKHOCTh
npUoOpPEeCTH HaBBIKU




14, YrneBonopoas 1 CaMOCTOSATEIHLHOTO
15. | Kucnoponoconep:xaiiue 1 pELIEHUs TEOPETHYECKOMN
OpraHUYECKHUE COCTUHEHUS po0OJIeMbl, TeHEPUPOBAHUS
16. | Kpemnwuii u ero 1 u opopmiteHus
COETMHEHUS COOCTBEHHBIX HJIEH,
17. Cuukargast 1 YBaXUTEJIBHOT'O OTHOILIICHUS
MIPOMBIIIIICHHOCTh K YYXUM HJICSM.
18. | [lonmyyeHue HEMETaIIOB 1
19. | [lony4yenue BakHEHIINX 1
XUMHUYECKHUX COeIMHEHUI
20. | O6o0mmeHue o Teme 1
«HemeTramibl 1 ux
COEIMHEHUS»
21. | KontposbHas paboTta mo 1
teme «Hemerannel u ux
COCJTUHEHUS
4. Meraiuibl U ux 17
COETMHEHUS
1. [Tonoxxenue MeTaIoB B 1 Nuannuuposanne u [udposas
[Tepuoanueckoii cucreme, MOJCPKKA naboparopus 1o
CTPOEHHUE aTOMOB U HCCJIEIOBATENbCKOM XUMHH.
KpPHUCTAJJIOB NESITEILHOCTH B (popme
2. OO01ue XuMUYECKHe 1 VHJVBHIYAJIBHBIX U
CBOICTBa METAJJIOB IPYIIOBBIX TPOEKTOB, UTO
3. OO011as XxapakTepucTUKa 2 JTa€T BO3MOXKHOCTh
IIEJIOYHBIX METAIIJIOB MpUOOPECTU HABBIKU
4. OO1w1ast xapakTepUCTHKa 2 CaMOCTOATEJILHOTO
IIEIIOYHO3EMEIIBHBIX PCUICHUA TeopeTquCKOﬁ
METaJJIOB po0JIEMBbl, TEHEPUPOBAHUS
5. JKecTkoCTh BOIBI U 1 1 0hopMIIECHUS
CIOCOOBI €€ YCTPaHEHHS COOCTBEHHBIX UIIEH,
6. [pakTrdeckas pabora 1 YBOXUTEIHLHOTO OTHOIICHUS
«IlonydeHune »kecTKon K 9yXKHM HOCAM.
BOJIBI M CIOCOORI €€
yCTpaHEHUS»
7. AJIFOMUHHI U €70 1
COEIMHEHUS
8. JKeneso u ero coenquHeHnss | 2
9. ITpakTuyeckas pabora 1
«Pemenne
AKCIEPUMEHTAIBHBIX 33124
1o Teme «MeTauibDy
10. | Koppo3us meramioB u 1
CIIOCOOBI 3aIUTEI OT HEe
11. | Mertauisl B IpUPOJIE. 2
[TonsiTHE O METAILTYprun
12. | O600menue mo Teme 1
«Metramibh»
13. | KoHTponbHas paboTa mo 1
teme «MeTansn)
5. XUMUS U OKpyKarolas 2
cpena
1. Xumunyeckas opranuzanus | 1 IIpumeneHne udposas

IJTAHETHI 3eMIIA

MHTEPaKTUBHBIX (hOpM

naboparopusi 1o




2. OxpaHa oKpy>Karomen 1 y4eOHON pabOTHI: XUMUHU.
Cpenbl OT XUMHUYECKUX UHTEJUIEKTYaTbHBIX,
3arpsi3HeHuN CTUMYIIUPYIOLIUX
MI03HABATEIHHYIO
MOTHUBALIHIO; TPYIIIOBOM
paboThl, KOTOpAst yUUT
KOMaHJHOU paboTte u
B3aUMOJICHCTBHIO, UTPOBBIX
METOMK;
6. O600611eHre 3HaHu# MO0 7
XUMUH 32 KypC OCHOBHOM
IITKOJIBIL.
1. BemecTna 1 [Tobyxnenue obyuaronuxcst | [ludposas
2. XUMUYECKUE peaKiiu 1 coOronaTh Ha ypoKe HOPMBI | J1abopaTtopust 1o
3. OCHOBBI HEOPTaHUYECKOW | 2 IIOBEJICHUS, IIPaBUIIa XUMHH.
XUMHH OOLIEHHS CO CBEPCTHUKAMU
4. [ToBTOpEeHUE 0600IICHIE 1 U II€Jaroramu,
o teme. [logroroska x COOTBCTCTBYIOIIKC yKJIaay
KOHTPOJILHOU paboTe IIKOJIBI, YCTAaHOBJICHUE U
5. KontponbsHas pabora 1 moaaepxKKa
«HTorosas no Kypcy IIO6PO>K6JIaTeHI>HOI71
OCHOBHOM IITKOJIBI» arMochepsl
6. AHanM3 KOHTPOJILHON 1
paboThI
Peszepn 2
Hroro 70

C=RU, O=BOY OOl noc.
Koweneska, CN=JTltoamuna
EBreHbeBHa KOcynoga,
E=koshsh@mail.ru
00f6479b 7f 10 11 36 2f
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