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HOACHUTEJIBHAA 3AIINCKA

Pabouas nporpamMma mo xumuu st oOydaromuxcs 8 -9 KilaccoB COCTaBlICHa HA OCHOBE
TpeboBanmii K pe3yapTaraM OCBOEHHUS OCHOBHOH 00pa3oBaTEeNbHON MpPOTrpaMMbl OCHOBHOTO
oOmiero o0pa3oBaHMs, NPEACTAaBICHHBIX B DenepaabHOM roCyAapCTBEHHOM 00pa30BaTEIbHOM
CTaHJapT€ OCHOBHOIO 00mero o0Opa3oBaHus, € YYETOM paclpenei€HHbIX @0 Kiaccam
MIPOBEPSEMBIX TPEOOBAHUN K pe3yJbTaTaM OCBOCHHS OCHOBHON 00pa30BaTeIbHON MPOTpPaMMBbI
OCHOBHOTO 0O0mIero o0pa3oBaHHMs M JJIEMEHTOB  COJAEP)KAHMS, IPEICTABJICHHBIX B
YHuBepcanpHOM Koau(puKatope Mo XMMHM, a Takke Ha ocHoBe lIpumepHoll mnporpamMmbl
BOCIIUTAHUS OOYYAIOIIMUXCS TPU TMOJTYYEHUH OCHOBHOTO OOIIEro oOpa3oBaHUs U C YUETOM
Konuenuun npenonaBanus ydyeOHOro mpeamera «XuMHsS» B 00pa30BaTeNIbHBIX OpraHU3alUsaX
Poccuiickoit ®@enepanyu, peanu3yrouMX OCHOBHBIE 0011e00pa3oBaTeibHble MpOrpamMMbl (YTB.
Pemennem Kosmerun Munnpocsemenus Poccun, mporokon ot 03.12.2019 N T1K-4BH).

OBIIASA XAPAKTEPUCTUKA YYEBHOTI'O ITPEJIMETA «XUMMUSI»

Bxnag ydeOHoro mnpemmera «XWMHS» B JIOCTHDKCHHE II€JIed OCHOBHOTO OOIIETO
o0pa3zoBaHusi OOYCIOBJIEH BO MHOTOM 3HAa4eHHEM XHMHYECKOM HAyKH B TO3HAHWU 3aKOHOB
NPUPOJIBI, B Pa3BUTHUU TPOW3BOIUTENBHBIX CHJ OOIIeCTBA W CO3JaHUW HOBOW 0asbl
MaTepUaIbHOMN KYJIbTYPHI.

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HAyK PacIpoCTpaHMiIa CBOE BIUSHUE Ha
BCe O00JIacTH YEJOBEYECKOTO CYIISCTBOBAHMs, 3ajaja HOBOE BHICHHE MHpa, CTaja
HEOTHEMJIEMBIM KOMIIOHEHTOM MHUPOBOM KYJIbTYpPbl, HEOOXOUMBIM YCIIOBHEM KU3HH OOIIECTBA!
3HAHUE XUMHUHU CIY)KUT OCHOBOM It (OpMUpOBaHUS MHPOBO33PEHUSI YEJIOBEKa, €ro
MPEACTABICHUI O MaTepruaIbHOM €IMHCTBE MUPA; BAXKHYIO POJIb UTPAIOT (OPMUPYEMbIC XUMHUEH
MPEACTABICHUS O B3aWMOIPEBPAIICHUSIX HSHEPTUM W 00 DBOJIIOIUK BEUIECTB B TPHUPOJIE;
COBpPEMEHHAs XMMHUS HaIpaBjieHa Ha PEIICHHE TI100aJbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHUS
YeJIOBEUYECTBA — CBHIPHEBOM, DHEPreTUUYECKOM, IMHINEBOM M 3KOJOTUYECKOW O€30MacHOCTH,
poOJIeM 31paBOOXPAHCHHUSI.

B ycrnoBusix Bo3pacramoiiero 3Ha4eHUS XMMHHM B KU3HHM OOINECTBA CYIIECTBEHHO

MOBBICHJIACH POJIb XMMUYECKOTO 00Opa3oBaHus. B miiane comuanu3anuyd OHO SBISETCS OJHHM U3
yciioBui (GOPMHUPOBAHUS MHTEIIJIEKTA JMYHOCTH U TAPMOHUYHOTO €€ pa3BUTHSI.
CoBpeMEHHOMY  4YEJIOBEKY XMMHYECKHE 3HAaHHUA  HEOOXOIUMBI Uil  MPUOOpETeHHS
OOLIEKyIBTYPHOTO YPOBHSI, MO3BOJISIFOIIETO YBEPEHHO TPYIUTHCS B COIIMYME M OTBETCTBEHHO
y4acTBOBaTh B MHOT00Opa3HOW >KH3HU OOIIEeCTBA, s OCO3HAHMUS BaXXHOCTU Pa3yMHOTO
OTHOLLIEHHUS K CBOEMY 3JI0POBBIO M 3JI0POBBIO JPYIHX, K OKpPYXKaOIIEeW IPUPOJHON cpene, i
rpaMOTHOTO TOBEJICHUS MPU UCIIOIb30BaHUU PA3IMYHBIX MATEPUATIOB 1 XUMHYECKUX BEIIECTB B
MMOBCEIHEBHOM KU3HU.

XuMmuyeckoe oOpa3oBaHHUE B OCHOBHOUM MIKOJIE SIBIsIETCS 0OAa30BBIM IO OTHOIICHHIO K
cUcTeMe OO0Iero XuMu4eckoro oopazoBanus. [loaToMy Ha COOTBETCTBYIOIIEM €My YPOBHE OHO
peain3yeT MpHCYIIHE OO0IIeMy XHMHUYECKOMY OOpa30BaHUIO KIIOUEBHIE IEHHOCTH, KOTOpHIE
OTpaXKaroT TOCYHApCTBEHHBbIE, OOIECTBEHHbIE U WHAMBHUIYyaJbHBIE TMOTPEOHOCTU. DTUM
OTIpeJIeNsIeTCsl CYITHOCTh O0IIel cTpaTeruu 00y4eHus, BOCIIUTAHUS U Pa3BUTHsI 0OYyUaIOIIUXCS
cpeacTBaMu y4eOHOTO TpeaMeTa « XUMUs.

Nzydenne npeamerta: 1) cnocoOCTByeT peanu3alid BO3MOKHOCTEH ISl CaMOPa3BUTHS U
(dhopMHUpOBaHUSI KYTbTYPHI IMYHOCTH, €€ 00IIel U PYHKIMOHAIBHON TPAMOTHOCTH;



2) BHOCUT BKJaJ B ()OPMHUPOBAHHWE MBIIUICHUS U TBOPYECKHX CIOCOOHOCTEH MOJIPOCTKOB,
HaBBIKOB  HMX  CAMOCTOSITETIbHOM  y4eOHOH  JESATEeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
HCCIICIOBATEIIbCKIX ~YMEHHH, HEOOXOOUMBIX KaK B MOBCEIHEBHOW KH3HU, Tak MW B
podecCHOHANBHON IeATETHHOCTH;

3) 3HAaKOMUT CO CIEUU(PUKON HAYYHOTO MBIIIJICHUS, 3aKJIaIbIBAET OCHOBBI I[EJIOCTHOTO B3TJIsAIa
Ha E€IUHCTBO HPUPOJbl M YEJIOBEKa, SBISETCS OTBETCTBEHHBIM JTalloM B (OPMUPOBAHUU
€CTECTBEHHO-HAyYHO! I'PaMOTHOCTH I1OJPOCTKOB;

4) criocoOCTByeT GOPMUPOBAHUIO LIEHHOCTHOTO OTHOILICHHUSI K €CTECTBEHHO-HAYYHBIM 3HAHHSIM,
K IIPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ] B IKOJIOTUYECKOE 00pa30BaHUE ILIKOJIbHUKOB.
Hazpannble HampaBiieHUMss B OOy4eHHHM XUMHHM OOECHEedMBAIOTCS CHELM(PHUKON coaepixaHUs
IpeaMeTa, KOTOPbIM SIBISETCS MeNaroruyecku aJanTHPOBAaHHBIM OTpaKeHHEM 0a30BOM HayKH
XUMHUHU Ha ONPEACIIEHHOM JTane €€ pa3BUTHUS.

Kypc xumuu OCHOBHOW IIKOJIBI OPUEHTHPOBAH HA OCBOEHHE OOYYaroIMMHUCA OCHOB
HEOPraHMYeCKOM XUMHUU W HEKOTOPbIX MOHSATUH U CBEIEHUN 00 OTHENbHBIX OOBEKTax
OPraHu4eCKO XUMHUH.

Crpykrypa coaep:xaHus npeamera chopMupoBaHa Ha OCHOBE CUCTEMHOIO MOIX0/1a K €ro
n3yueHuro. CojnepkaHue CKIQJbIBACTCS W3 CHCTEMBI IOHATHH O XMMHYECKOM DSJIEMEHTE W
BEILIECTBE W CHUCTEMBl MOHATUH O XuUMHYeckol peakuuu. OOe 3TH CUCTEMBI CTPYKTYpPHO
OpraHM30BaHbl [0 MPUHIUITY MTOCIEA0BATEIBHOTO Pa3BUTHs 3HAHUM HAa OCHOBE TEOPETUYECKHX
MPEACTABICHUN pa3HOrO YPOBHA: AaTOMHO-MOJIEKYJSIPHOTO YYEHHsI KaK OCHOBBI BCErO
ecrtecTBo3HaHus, ypoBHs I[lepuoamueckoro 3akona /I. M. MenaeneeBa kak OCHOBHOTO 3aKOHa
XUMHHM, YY€HUS O CTPOCHHHM aToMa U XHUMHYECKOW CBSI3M, TpeACTaBleHUd 00
JNEKTPOJUTUYECKOW  JTMCCOLMALMK  BEIIECTB B pacTBopax. TeopeTHdyeckue 3HaHUsA
paccMaTpuBalOTCd Ha OCHOBE OMIMPUYECKH TMOJTYYEHHBIX M  OCMBICICHHBIX (DAaKTOB,
Pa3BHUBAIOTCS MOCIEA0BATEIBHO OT OJHOTO YPOBHS K JIPYrOMY, BBIMOIHAS (QYHKIIMH OOBSICHEHUS
U TPOrHO3UPOBAHUS CBOMCTB, CTPOEHUS U BO3MOXHOCTEM NPAKTUYECKOTO NPUMEHEHHS U
MOJTYy4YEHUS U3y4aeMbIX BEILIECTB.

HEJIM U3YUYEHUSA YYEBHOTI'O IPEJIMETA «XUMUWUS»

K HampaBieHuio mNepBOCTENEHHONW 3HAYMMOCTH MpU peanu3aluu o0pa3oBaTeNIbHbBIX
byHkuuii npeamera «XUMHS» TPAIUIUMOHHO OTHOCAT (OPMHUpPOBAHUE 3HAHHI OCHOB
XMMHYECKON HayKH KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMS, PAKTHUECKOHN eATeIbHOCTU
YEJIOBEKa M KAaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpbl. 3ajada MHpeaMera COCTOUT B
(GhOpMHUPOBAHUM CHCTEMBl XUMUYECKHX 3HAHUI — BaXKHEHIINX (aKTOB, MOHATUN, 3aKOHOB U
TEOPETUYECKUX IOJIOKEHHM, JOCTYIMHBIX 000O0IIEHUH MHUPOBO33PEHUYECKOTO XapakTepa, S3bIKa
HayKd, 3HAHUU O HAy4YHbIX METOJIaX M3Y4YEHHUS BEIIECTB M XMUMHYECKUX pPEaKIUi, a TaKkXkKe B
(hOopMHUPOBAHUM U PA3BUTUH YMEHUH U CIIOCOOOB JESATENLHOCTH, CBSI3AHHBIX C IUIAHUPOBAHHUEM,
HaOJIIOIeHUeM M TPOBEIEHHEM XUMHUYECKOTO 3KCIEpPUMEHTa, COONIOJIEHUEM IpaBUIl
6e301acHOro 00palleHus C BElIeCTBaMH B TOBCETHEBHOM JKU3HHU.

Hapsiny ¢ atuMm nienu u3ydeHus npeaMera B IpOorpaMMe YTOUHEHBI U CKOPPEKTHPOBAHbI
C y4€TOM HOBBIX MPHOPUTETOB B CHUCTEME OCHOBHOTO oOmiero obOpa3zoBaHus. CerojgHs B
oOpa3oBaHuM 0C000 3HAYMMON TPHU3HAETCS HANPABICHHOCTh OOY4YEHHs Ha pa3BUTHE U
caMOpa3BUTHE JIMYHOCTH, (OpPMHpOBaHHE €€ HMHTEIJIeKTa M o0med KyabTypbl. OOyueHue
YMEHHUIO YYUTBCS M MPOJAOJIKATh CBOE 0Opa3oBaHME CAMOCTOSITENIBHO CTAHOBMTCS OJHOM U3
BOXHEWINX (YHKIUH yueOHbBIX IPEIMETOB.

B cBs3u ¢ 3TUM IIpU M3ydEHUU NPEAMETA B OCHOBHOM IIKOJIE JOMUHHUPYIOIIEE 3HAUECHNE
npuoOpenyu Takue 1eNd, Kak: (OpMUPOBAHME MHTEIUIEKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOH K



caMo00pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEILHOMY HpPUHATHIO PEIICHUH, CIOCOOHOM
alaTHPOBATHCA K OBICTPO MEHSIOIIUMCS YCIIOBHSIM JKU3HU;

-HaIPaBJICHHOCTh OOYUEHHsI Ha CUCTEMATHUECKOE MPHOOIIECHHE yYaIUXCs K CaMOCTOSTEIbHOM
MO3HABATEIBHOMN JIEATENBHOCTH, HAyYHBIM METOJaM MO3HaHUS, (OPMUPYIOIIUM MOTHBALUIO H
pa3BUTHE CIIOCOOHOCTEH K XUMUH;

-o0ecrieyeHne  yCIIOBUH,  CIIOCOOCTBYIOIIMX  MPHOOPETEHHI0  OOyYarOIIMMUCS — OIBITa
pa3HoO0Opa3HOW NESATETBbHOCTH, TO3HAHUS W CaMOIIO3HAHMSA, KIIFOYEBBIX HABBIKOB (KIHOYEBBIX
KOMIIETEHII), UMEIOIINX YHUBEPCAIbHOE 3HAUEHUE JJIs1 PA3JIMYHbIX BUJOB JI€ATEIBHOCTH;
(dbopmupoBaHre yMEHUI OOBSICHATh U OLIEHUBATDH SBJICHHS OKPY)KAIOLIETO MHpA HAa OCHOBAHUU
3HAHWUM U OIBITA, OJYYEHHBIX PU U3YYEHUU XUMUU;

-popMupoBaHue y OOy4aromMXCS T'yMaHUCTHYECKUX OTHOIIEHWH, IOHUMAaHUS LIEHHOCTH
XMUMHMUYECKUX 3HAHWM A1 BBIPAOOTKM 3KOJIOTMYECKH I€]1eco00pa3HOro MOBEAEHUs B OBITY U
TPYIOBOH NEATEIBHOCTH B LEJISIX COXPAHEHMS CBOETrO 370POBbS M OKPYXKAOLIEH MPUPOIHOU
Cpelbl;

-pa3BUTHE MOTHBALMU K OOYyYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M CaMOBOCIUTAHHUIO Ha
OCHOBE YCBOEHHsI OOIIEYEIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
poQuIIs U HANPaBICHHOCTH JajibHelIero o0yyeHus.

MECTO YYEBHOI'O ITIPEJMETA «XUMMUSI» B YYEBHOM IIJIAHE.

B cucreme ob6mero o0OpazoBaHus «XHUMHS» TpU3HAHA OOS3aTENbHBIM Y4eOHBIM
MpeAMETOM, KOTOPBIM BXOAWT B COCTaB mpeAMeTHOW obmactu «EcTtecTBeHHO-HAY4YHBIC
npeaMEThI». YUYeOHBIM TUTAaHOM Ha e€ u3ydeHue oTBeneHO 136 y4eOHBIX 4acoB — MO 2 49 B
Henenmo B 8 m 9 Kiaccax COOTBETCTBEHHO. JIJIsI KaKIIOro Kiacca MPEayCMOTPEHO PE3EPBHOE
y4eOHOE BpeMs.

COJAEP KXAHUE YYEBHOI'O ITPEJMETA
8 kiacc
1.IlepBoHayabHbIEe XUMUYECKHE MOHATHS

[Ipenmer xumuu. Posib XuMuu B KU3HM 4yesioBeka. Tena u BemiecTBa. GuU3nyeckue CBOKWCTBA
BEIECTB. ArperaTHoe COCTOsIHUE BemiecTB. [IoHATHE 0 MeTo/ax MO3HAHUS B XUMHUU. XHUMHS B
cucteMe Hayk. YucTteie BemniecTBa U cMmecu. CriocoObl pa3iesieHus: CMeceH.

ATOMBI U MOJEKYJbl. XUMHUUYECKUE AeMEHThl. CUMBOJIBI XUMUYECKUX 3J1€MEHTOB. [IpocThie u
CJIOXHBIE BEIIeCTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuyeckas Gopmysa. BaleHTHOCTh aTOMOB XMMHUYECKHX JJIEMEHTOB. 3aKOH MOCTOSHCTBA
coctaBa BemiecTB. OTHocuTenbHas aromMHas Macca. OTHOCUTeNbHAas MOJICKYJSpHas Macca.
MaccoBas 10J1I XHMHYECKOT0 2JIEMEHTA B COEINHEHNH.

dusznueckue M XUMUYECKHE SABJICHMUsS. XHUMHUECKas peakuus W e€ MNpU3HaKh. 3aKoH
COXpaHEHHUs MAacChl BEIIECTB. XUMHUYECKHe ypaBHeHUs. Kiaccupukanus XUMHUYECKUX PeaKIHid
(coemuHeHMs, pa3IoKEeHUs, 3aMelleHus, OOMEHa).

XUMUYECKUHN DKCIIEPUMEHT:

I.ILP. Nel.3HakOMCTBO € XMMHYECKOH MOCYHOW, C MpaBwiaMu pabOThl B Jabopatopuu u
npuémMamu 00palieHus ¢ J1adopaToOpHbIM 000PYIOBaHUEM;

2. JL.p Uzyuenue u onucanue GU3NIECKUX CBOUCTB 00Pa3I[0B HEOPraHUIECKHUX BEIIECTB.

3. JLp. HaGmonenue ¢usnueckux (MUIaBIeHHE BOCKa, TasHUE IbAa, pacTHpaHUE caxapa B
CTYIIKE, KUTIEHUE U KOHACHCAIIUS BOJIbl) U XUMHUECKHUX (TOPEHHE CBE€YH, TPOKAIMBAHUE METHOMN
MIPOBOJIOKH, B3aUMOICHCTBUE MeNa C KUCIOTOM) SIBICHUIA,



4. JL.p. HaGnronenue u omnmmcaHue MPU3HAKOB IMPOTEKAHUS XUMHUUECKUX PEaKUUi (pa3ioxeHue
caxapa, B3aUMOJCHCTBHE CEpHOW KHUCIOTHI C XJOPUAOM Oapusi, pas3lIoKEHHE TUAPOKCHIA
meau(Il) mpu HarpeBanuu, B3aumoeiicTBue xenes3a ¢ pactBopoM conu meau(1l));

5. JLp. Uzyuenue cmnoco0oB pazaeneHuss cMmecedl (C MOMOIIBI0 Maruura, (HIBTPOBAHHE,
BBIMIAPUBAHKE, TUCTHIUIALUS, XpoMaTorpadus),

6. I1.P. Ne 2. [IpoBenieHue OYMCTKY OBAPEHHOMN COJH;

7. JL.p. HabntoneHue n onucaHue pe3ysbTaToOB MIPOBEIEHUS OMNbITA, WILIOCTPUPYIOLUIETO 3aKOH
COXPaHEHUSI MacChl;

8.JL.p. Co3ganue Mojieneit MoJieKyi (IapoCTeP>KHEBBIX) HEOPTAHMYECKUX BEIIECTB.

2. Baxkneiiuue npeicTaBUTeI HEOPraHUYECKHUX BellecTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopony — 371€MEHT M MPOCTOE BELIECTBO.
Haxoxpaenue kuciaopoja B npupoje, Gpu3nyeckue U XMMHUECKHUEe CBOMCTBA (peaKiuu ropeHus).
Oxcuppl. Ilpumenenue xkucnopoma. CrnocoObl TOMydeHHsS KHUCIOpoJa B Jjaboparopuud U
npoMblieHHocTu. KpyroBopoT kucinopoaa B npupojae. O30H — aIoTporHas MoaupuKanus
KHCIIOpO/a.

TennoBoit 3ddexkr XuMHUYecKoll peakuu, TEPMOXUMHUYECKHE YpaBHEHMs, D5K30- U
SHIOTEPMHUYECKHE peaKUUHU. TOMIMBO: Yroidb M MeTaH. 3arps3HEHHE BO3yXa, YCUJICHHE
MapHUKOBOTO 3¢ eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bomopon — sneMeHT u mpocTtoe BemecTBo. Haxoxxaenne Bogopoaa B mpupoie, Gu3ndecKue
U XUMHUYECKUE CBOMCTBA, MPUMEHEHUE, ClIOcoObI noydeHus. KucnoTsl u comnu.

KonunyecTtBo BemecTtBa. Mosb. MosisipHas macca. 3akoH ABoraapo. MomsipHblid 00bEM Ta30B.
Pacuérel N0 XUMHUYECKUM YPABHEHHUSIM.

®dusnyeckre CcBoMcTBa BoAbl. Boma kak pactBopurtenb. PactBopsl. HackiieHHble U
HEHACBIIIIEHHbIE pacTBOpbl. PacTBopuMOCTh BemiecTB B Boje.MaccoBas J0Jis1 BELIECTBA B
pactBope. XuMHUUYECKue CBOMCTBAa BOJbl. OcHOBaHUA. Pojib pacTBOpOB B MPUPOJIE U B KU3HU
yenoBeka. KpyroBopoT BOJbl B mpHpoje. 3arps3HEHHE MPUPOAHBIX BojA. OXpaHa M OYMCTKA
MIPUPOIHBIX BO.

Knaccudukanuss Heopranmdeckux coeaunenuil. Oxcuapl.  Knaccudukamuss OKCHIOB:
coJsieoOpa3yroire (OCHOBHBIE, KUCIOTHBIC, aM(OTepHbIE) U HecosieoOpasyromue. HoMenknarypa
OKCHJIOB (MEXIyHapoAHas W TpuBUaibHas). DuU3nueckue M XUMHUYECKHE CBOMCTBAa OKCHJIOB.
[Tony4yenue okcuaoB.

OcHoBanus. Knaccudukanuss OCHOBaHWM: INETOYM M HEPACTBOPHMBIE OCHOBAHUSL.
Homenknarypa ocHoBaHui (MeXIyHapoAHas W TpuBHaNbHasA). PU3MYECKHE U XUMUYECKUE
CBOMCTBA OCHOBaHUM. [losryueHne 0CHOBaHMIA.

Kucnotel. Knaccudpukanus kucnor. Homenkmarypa kuciaor (MexXAyHapoaHas U
TpuBUanbHast). Ousnueckre U XUMHUYECKUE CBOWCTBA KUCIOT. Psig aktuBHOcTH MetamuioB H. H.
bekerona. [lonyyeHue KUcCIoT.

Conn. Homenknarypa coneil (MexayHapoaHas U TpuBHaibHas). Pusndeckue U XUMHUYECKHE
cBoiicTBa conel. [lonyyenue cosen.

I'enernueckas cBsA3b MEXKAY KIaCCaMHU HEOPTraHUYECKUX COCTUHEHUM.
XHUMHUYECKUH IKCIIEPUMEHT:

1.JI.p.KauecTBeHHOE OTIpeienieHne coiepKaHusl KUCI0poaa B BO3AYXE;

2.I1.p.Ne3. TTonyuenue, coOupanue, paclo3HaBaHUE U U3yYCHHE CBOMCTB KUCIOPO/a;

3. Jl.p.HabmiofeHue B3aMMOJEUCTBHS BEIIECTB C KHUCIOPOJOM U YCIOBUS BO3HUKHOBEHHS U
IIPEKPALLEHUS TOpeHus (TI0XkKapa);



4.JL.p.O3HakomIieHUE ¢ 00pa3liaMy OKCHJIOB U OITMCAHKE X CBOWCTB;

S5.IL.P.Ne 4. «[lonyuenue, coOupanue, pacro3HaBaHUE U U3yYEHUE CBOMCTB BOIOpoia (TOpEHHE);
B3auMoJIeiicTBUE BoJIopoaa ¢ okcuioM Meau(1l)».

6. JI.p.HabmoeHIEe 00pa3IoB BEIIECTB KOJUIECTBOM | MOJIb,

7.J1.p.MccnenoBanue 0COOEHHOCTEW PaCTBOPEHHS BEIIECTB C PA3IMYHON paCTBOPHUMOCTHIO;

8. ILP.Ne 5. «lIpuroToBieHre pacTBOPOB C OMpPEnEIEHHON MacCOBOM 10Jield pacTBOPEHHOTO
BELLECTBA.

9.J1.p.B3aumoielicTBie BOJBI C METaUIaMH (HaTPUEM U KaliblieM) (BO3MOKHO HCIOJIb30BaHUE
BUJIEOMATEPHAJIOB);

10.JI.p.Onipenenenrie pacTBOPOB KUCIIOT U MIEJI0UYEH C TOMOIIBIO HHIUKATOPOB.

11.JI.p. UccnenoBanue oOpa3iioB HEOPraHUUECKUX BEIIECTB PA3JIMUHbIX KJIAaCCOB.

12. JI.p.HaGroieHue n3MeHeHUs OKPACKH WHIMKATOPOB B PACTBOPAX KUCIIOT H IIEIIOYCH.

13.J1.p. U3ydyenne B3ammoxericTBusi okcuaa menu(Il) ¢ pacTBopom cepHOI KHCIOTHI, KHCIOT C
MeTaJUIaMH, PEaKIHil HEUTpaIu3aluu;

14.JL.p. TlonyyeHrne HEpACTBOPUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO METAJla JIPYrUM H3
pacTBopa COJIU.

15.I1.P.Ne6.Pemmienrie  3KCIEpUMEHTAJIbHBIX  3ada4 1o TeMe «BakHedmume  Kiaccwl
HEOPraHUYECKUX COCTUHEHUIN.

3. Ilepuoauuyeckuii 3axoH u Ilepuoguyeckasi cucrema xumudeckux 3jiemenHtoB JI. U.
MenpaesieeBa. CtpoeHne aToMOB. XMMHU4YeCKas cBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie MOMBITKM KiIacCUPUKAIMM XUMHUYECKUX 3JeMEHTOB. lloHATHE O rpymmax CXOAHBIX
AJIEMEHTOB (IIEJIOYHBIE M IIEJIOYHO3EMENIbHbIE METaJulbl, TajJOreHbl, HHEPTHBIE Tas3bl).
DneMeHTHI, KOTOpble 00pa3yoT aM(pOTepHbIE OKCUIBI U THIPOKCH/IBI.

[Iepnoanueckuii 3aKOH. Ilepuonnueckas cucreMa XUMHUYECKUX 3JIEMEHTOB
. . MenneneeBa. KopoTkonepuoanas u JyiMHHONIEpHOaHAs Gopmbl [leproandeckoii cucTemsl
xumuueckux osnemeHtoB . U. MenneneeBa. Ilepuoast u rpynmbl. DuU3nUeCKHil CMBICT
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U IPYIIIBI JJIEMEHTA.

Crpoenune atomoB. CoctaB aToMHBIX siaep. M3otomnbl. DnekTpoHsl. CTpoeHUE 3JIEKTPOHHBIX
obosiouek atomoB mepBbiXx 20 xumuueckux 3neMeHToB Ilepmommueckoit cucremsr [, U.
MenaeneeBa. XapakTepucTUKa XUMHYECKOTO 3JIEMEHTA IO €ro nojioxeHuwo B [lepuoanueckoit
cucreme /1. 1. Menaeneena.

3aKOHOMEPHOCTH HM3MEHEHHUs pajuyca aTOMOB XHMHMUYECKHX 3JE€MEHTOB, METAUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO Tpynmnam u nepuoiam. 3HaudeHue lleprommyeckoro 3akoHa u
[lepuoanueckoil cucTeMbl XMMUYECKUX 3JEMEHTOB Ul pa3BUTUs Hayku W npaktuku. . U.
MeHnneneeB — y4EHBIN U TPaXKIaHUH.

Xumunyeckas cBsa3b. KoBaneHTHas (TOJIsIpHAs U HEMOJIAPHAsSI) CBS3b. DIEKTPOOTPUIIATEIILHOCTD
XUMUYECKUX 3JIEMEHTOB. MIOHHas CBS3b.

Crenenb okucienus. OKUCTUTENBHO-BOCCTAHOBUTEIbHBIE peakiuu. [Iporeccsl okucieHus u
BOCCTaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIH.

XHUMUYECKUHN IKCIIEPUMEHT:

1.JL.p. M3yuenue oOpa3IoB BEMIECTB METAIIOB M HEMETAIJIOB;



2.JL.p. BaumoseiicTBre ruipoKCUaa IIMHKA C PACTBOPAMHU KHUCIIOT U IIEJI0UEH;
3.JL.p.IlpoBeneHne OMBITOB, MIUIIOCTPUPYIOIIMX MNPUMEPBI OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakliuu pas3ioKeHHsl, COETUHEHMS).

MexnpeaMeTHble CBSI3H

Peanm3arust MeXIpeAMETHBIX CBSI3€H MPU U3y4EeHUU XUMHH B 8 KIIaCCe OCYIIECTBIISICTCS 4epes
WCII0JIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX IOHATHUH, TaK M TIOHSATUH, SBIISIONIAXCS
CUCTEMHBIMU JIJIS1 OT/ISIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYIHOTO ITUKJIA.
OO0mue ecTeCTBEHHO-HAyYHbIE TOHATHSA: HAy4YHBIN (DakT, TUmore3a, TEOpHs, 3aKOH, aHAJM3,
CUHTE3, KIACCU(PHUKAIUsS, MEPHOIUIHOCTh, HAOIIONCHUE, OHKCIEPUMEHT, MOACIHPOBAHUE,
HU3MEpEeHUe, MOJICITh, SIBJICHHUE.

dusuka: wMmarepusi, aToM, OJJIGKTPOH, TIPOTOH, HEUTPOH, WOH, HYKIUA, W30TOIIbI,
PaJIMOaKTUBHOCTh, MOJIEKYJA, DJJICKTPUYCCKUIN 3apsj, BEIIECTBO, TelO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, a3, (PU3WUYCCKUEC BEITUYHHBI, CAMHHIBI H3MEPCHHs, KOCMOC, TUIAHETHI,
383151, ComHIIE.

buonorust: dotocuntes, nprxanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MUHEpabl, TOPHBIE MOPOJBI, MOJIE3HbIE UCKOTIAaeMbIe,
TOTUTABO, BOJTHBIC PECYPCHI.

9 kJjacc

1. BeuecTBO M XMMHUYECKAs pPeaKIus

[Tepuoanueckuit 3aKOH. [lepuoauueckas cucTreMa XUMHUYECKHAX SJIEMEHTOB
. N. MenneneeBa. CtpoeHue aroMoB. 3aKOHOMEPHOCTH B M3MEHEHHWHM CBOMCTB XMMHUYECKHX
JJIEMEHTOB MEPBBIX TPEX MEPUOMAOB, Kalaus, KAJIbLMS W HUX COCAUHEHUN B COOTBETCTBUHM C
MTOJIOKEHHUEM 3J1eMEHTOB B [leprnoanueckoli cucteMe U CTpOEHUEM UX aTOMOB.

CrpoeHue BeleCTBA: BHUAbI XUMHYECKOW CBSI3M. THUMNBI KPUCTAUIMYECKUX PEHIETOK,
3aBUCHMOCTh CBOMCTB BEIIECTBA OT THUIA KPHUCTAJUIMYECKON PEIIETKM U BUJA XUMUYECKOU
CBS3U.

Knaccudpukanuss u  HOMEHKIATypa HEOPraHMYECKHMX BeHIecTB (MEXIyHapoaHas U
TpUBUaAIbHAs). XUMHUYECKHE CBOICTBA BEIIECTB, OTHOCAIIUXCA K pa3jMYHbIM KilaccaM
HEOPraHUYECKUX COCANHEHUM, FTEHETUYECKAsl CBSA3b HEOPIaHMYECKUX BEILIECTB.

Knaccudukanuss XUMUYECKHX peakiuil MO pa3iHYHbIM MpU3HaKaM (MO0 YHUCIY U COCTaBy
YYaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIIOBOMY 3(dexTy, Mo H3MEHEHHIO CTeleHen
OKHUCJICHUS XUMHUYECKHX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTaau3aropa). DK30- U
SHIOTEPMHUUYECKHUE PEAKIIUU, TEPMOXUMHUYECKNE YPABHEHUSI.

[TonsTe o ckopoctu xuMmHYeckod peakiuu. [lonsaTtue o0 0OpaTUMBIX U HEOOPATUMBIX
XUMHUYECKUX peakuusx. [IoHsATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonarue o
XUMUYECKOM paBHOBecHU. DakTopbl, BIMUSIOLIME HA CKOPOCTb XUMHUYECKOM pEakuuu u
MOJIOKEHUE XMMUYECKOTO PAaBHOBECHS.

OKHCAUTENHEHO-BOCCTAHOBUTEIPHBIE ~ PEAaKIMM, JIEKTPOHHBIM  OalaHC  OKHUCIUTENbHO-
BOCCTAaHOBUTENBHON peakunu. CocCTaBl€HUE YPaBHEHUHM OKHCIUTENIbHO-BOCCTAHOBHUTEIIBHBIX
peaxiuii ¢ UCIOIb30BAaHUEM METO/1a AIIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTUYECKON AMCCOUMALMUA. DIEKTPOJUTHI M HE- AIIEKTPOJUThL. KaTtuonsl,
aHUOHBL. MexXaHu3M [HUCCOLMAlUMUM BEIIECTB C PA3JIMYHBIMU BHJIAMH XUMHUYECKOW CBSI3U.
Crenens auccormanuy. CUIBHBIE U C1a0bIe AIEKTPOJIUTHI.

Peakumu noHHOrO OOMeHa. YCIIOBUS MPOTEKAaHUs PEaKIUii MOHHOTO OOMEHa, MOJHBIE U
COKpall€HHble MOHHBIE ypaBHEHHs peakuuil. CBOWCTBA KUCJIOT, OCHOBAaHUW M COJIEH B CBETE
MPEJICTaBICHU 00 SJIEKTPOIUTHYECKON muccoruanui. KadecTBEeHHbIE pEakIMu Ha HOHBL
[TonsTHE O THAPOIU3E COJIEH.

XUMHUUYECKUN IKCIIEPUMEHT:



1.JIp. O3HakomiIeHHE C MOJENSIMM KPUCTAUIMYECKUX PEUIETOK HEOPraHMUYECKUX BEIIECTB —
METAJUIOB M HeMeTaJIoB (rpadura u anMasa), CII0KHBIX BEIIECTB (XJIOpHIa HATPHUS).
2. Jlp. HccnenoBaHume 3aBUCUMOCTH CKOPOCTH XHMHMYECKOW pEaKIHMU OT BO3JACHCTBUSA
pa3nuYHbIX (PAaKTOPOB.
3. JLp. HccnenoBaHue >3J€KTPONPOBOAHOCTH PACTBOPOB BELIECTB, Ipoliecca IUCCOLMALUU
KHCJIOT, 1IeJIouel U cojiei (BO3MOKHO MCIOJIb30BaHUE BUIEOMATEPUAIIOB).
4.JLp. IlpoBeneHue ONBITOB, WIIOCTPUPYIOLUIUX NPU3HAKU MPOTEKAaHUS peaKkUuidl HOHHOIO
oOmeHa (0Opa3zoBaHMe 0cajKa, BBIICICHUE Ta3a, 00pa30BaHME BOJIBI);
5. JLp. IIpoBeneHre ONbITOB, WILTIOCTPUPYIOLIUX MPUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIX
peakuuil (ropeHue, peakluu pas3iokKeHUsl, COETUHEHMS);
6. ILp. Ne 1. Pemenue skcriepuMeHTaIbHBIX 3a7a4 «Pacrno3naBanre HEOPraHUYECKUX BEIIECTB C
MTOMOTIIFIO0 KAU€CTBEHHBIX PEAKITUI HA HOHBI.
2. HeMeTaJuIbl ¥ UX COEAMHEHHSA

OO6mras xapakTepucTrKa rajgoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIE CTEIIEHU
okucinenus. CtpoeHue u (u3NYecKue CBOMCTBA MPOCTHIX BELIECTB — FAJIOT€HOB. XMMHUECKHE
CBOMCTBa Ha MpuUMepe Xjiopa (B3aUMOJEHCTBUE C MeTallaMH, HEMETajulaMH, IIeJouaMu).
XnopoBogopoa. ComnsiHas KACI0Ta, XUMHUYECKUE CBOMCTBA, MOJTydyeHne, npuMeHeHue. /leficteue
XJIOpa U XJOPOBOJIOPOJA HAa OpPraHU3M 4YeJOoBeKa. BakHeulnne XJIOpUIbl M MX HAXOXKICHUE
B MIPUPOJIE.

OO6mas xapaktepuctuka dyeMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapaKTepHbIE CTETIEHH OKUCICHHUSL.

Crpoenue u ¢pu3nyecKkre CBOKWCTBA MPOCTHIX BEIIECTB — KUCIOPOJa U cepbl. AJIJIOTPOIIHbBIE
Mo U(UKAIIUK KUCIOPOJa M Cephl. XMMHUUYECKHe CBOMCTBAa cepbl. CepoBOJOpPOJ, CTPOCHHE,
¢buznueckue U xumMuueckre cBoictBa. OKCUABI Cephbl KaK MPEACTaBUTENN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, GU3MYECKHE M XHMHUUYECKHE CBOMCTBa (0OIME KaK MpEICTABUTENs Kiacca
KUCIIOT M croeruduueckre). XUMUYECKHE pEeaKlMH, Jieallde B OCHOBE IPOMBIIIIECHHOTO
crocoba mostydeHusi cepHOr KHUCIOTHL. [Ipumenenue. Conu CEepHOM KHUCIOTHI, KaueCTBEHHAs
peakuus Ha cyiabdar-uoH. HaxoxaeHue cepel W €€ COCAMHEHHH B TpHUpose. XUMHUYECKOE
3arpsi3HEHUE OKpY)KAoIled cpeAbl COEAMHEHUSIMU cephbl (KHCIOTHBIE IOXKIH, 3arps3HEHUe
BO3JlyXa M BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPAIIICHHUS.

OOmass xapakrepucTuka 3jeMeHTOB VA-rpynnbl. OcoOE€HHOCTH CTpPOEHUsI aTOMOB,
XapaKTepHbIE CTETICHU OKUCIICHHUSL.

A30T, pacnpocTpaHeHHe B NpUpojae, pU3ndeckre U XuMudeckue cBoiictBa. Kpyrosopor azora
B npupojie. AMMHaK, ero (Qu3M4yeckrue M XUMHUYECKHEe CBOMCTBA, MOJYYeHHE M IPUMEHEHUE.
Conu amMMoOHus, UX GU3NYECKUE U XUMHUYECKHUE CBOWCTBA, MpuMeHeHue. KauecTBeHHas peakius
Ha MOHBI aMMOHHS. A30THas KHCIOTa, €€ MojydyeHue, (pU3nuveckre M XUMHUYECKHUE CBONCTBA
(oOmme kak MpeICcTaBUTENS Kilacca KUCIOT M crnenuduueckue). Mcnoap3oBaHue HUTPATOB U
coJieif aMMOHHUS B Ka4€CTBE MUHEPAIIbHBIX yI0OpeHui. XUMHUECKOe 3arps3HEHHE OKPYKaIOIIeH
Cpelbl COETMHEHUSAMU a30Ta (KUCIOTHBIE IO/, 3arpsi3HEHNE BO3/IyXa, TOYBBI U BOJIOEMOB).

®docdop, amnorponHsle Momudukaruu (ochopa, GuU3MUECKHE W XUMHUYECKHE CBOMCTBA.
Oxcun docdopa(V) u dochopnast kucnota, Gpusnueckue U XUMUUYECKUE CBOICTBA, MOJIyYCHHE.
Hcnonb3oBanue hocdaToB B KaueCTBE MUHEPATBHBIX YAOOPEHUN.

OO6mass xapaktepuctuka dneMeHTOB I[VA-rpynmel. OcoOeHHOCTH CTpOEHHS aTOMOB,
XapaKTEpHbIEC CTENIEHU OKUCIICHHUS.

VYraepon, amnoTpomnHele MOAMGUKALMM, pPACIPOCTpAaHEHWE B Mpupoie, (u3NdYeckue u
XUMUYeckue cBoicTBa. Axcop6uus. Kpyrosopor yriepoaa B nmpupoje. OKcHIIbl yriepona, ux
¢dbuznueckue M XMMUYECKHE CBOWCTBA, JCWCTBHE Ha JKHBBIE OPraHU3MBI, TOTYYCHHE
U IpUMEHEHHe. DKOJIOTHYecKue NpoOieMbl, cBi3aHHbIe ¢ okcuaoMm yriepona(lV); rumoresa
rJ100aTbHOTO TOTEIUICHUsT KJIMMaTa; MapHUKOBBIA 3¢ddekt. YrompHas kucinora U e€ colid, uX
(busznuecKkue U XUMUYECKHE CBOWCTBA, MOJTydYeHHE W MpuMeHeHue. KauecTBeHHas peakuus Ha
KkapOoHaT-uOHKI. Vcmonb3oBaHWe KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIILIEHHOCTH U
CEJIbCKOM XO35IHCTBE.



[lepBoHayanbHble MOHATHS 00 OPraHMYECKUX BELIECTBAX KaK O COCAMHEHHUSX Yriepoja
(MeTaH, 3TaH, STWJIEH, AalleTWJICH, 3TaHOJI, TJIMLEPUH, YyKCycHas kuciota). Mx cocraB u
XUMHYECKOoe cTpoeHue. [loHsATHE O OMOJOTMYECKH Ba)KHBIX BEIIECTBAX: JKHUpaxX, OCyKax,
YyIIeBOJaX — U UX POJM B JKU3HU YeNoBeka. MaTepuallbHOE€ €IUHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COECIMHEHUI.

Kpemuuii, ero pusndeckne u XMMUYECKUE CBOUCTBA, TOJMydeHHE U TpuMeHeHrne. CoeqMHCHUS
KpemHHs B nipupoze. O6umwe npencrapineHust 00 oxcuae kpeMHUsA(IV) n KpeMHUEBOW KUCIIOTE.
Cunmukatpl, HMX HCIHOJb30BaHUE B OBITY, MEIHUIIMHE, MPOMBIIIJICHHOCTH. BakHeimue
CTPOMTENBHBIE MaTepHajbl: KepaMHUKa, CTEKJIO, IEMEHT, OeTOH, ene300eToH. IIpobrembl
0€301MacHOTO UCTIOJIB30BAHUS CTPOUTEIHLHBIX MATEPHAIIOB B TIOBCECTHEBHOM KU3HHU.

XUMUYECKUN SKCIIEPUMEHT:

1.JL.p. M3yuenue 006pa3ioB HEOPraHUYECKUX BEIIIECTB,
2. I1.PNe 2. «CBOMCTB COJISIHON KHUCIIOTBI; IPOBEACHUE KaU€CTBEHHBIX PEAKINI Ha XJIOPUI-HOHBI
1 HaOTIOZICHUE TTPU3HAKOB MX MTPOTEKAHUS»
3.JLp. OnbiThl, OTpaxaromue puU3nyecKue U XUMUYECKUE CBOMCTBA TAJIOTEHOB M UX COSAMHEHUN
(BO3MOJKHO MCIIOJIb30BAHHE BUJIEOMATEPHAIIOB);
4.J1lem. O3HakoMIIEHHE C 00pa3iaMy XJIOPUJIOB (TaJIOT€HUIOB);
5.03HaKOMJICHHE C oOOpa3mamMu cepbl W e€ coeauHEeHUSIMH (BO3MOXKHO WCIOJb30BaHUE
BHJIEOMATEPHAJIOB);
6. HaOnromeHue mporecca oOyrJIMBaHUSI caxapa TOJ JEHCTBHEM KOHIICHTPUPOBAHHON CEepHOM
KHCIIOTHI;
7.I1L.P.Ne3 «M3yueHue XUMHUECKUX CBONCTB pa30aBIEHHON CEpHOM KHCIOTHI, IMPOBEIECHUE
KaueCTBEHHOU peakiuu Ha Cyib(haT-uoH U HaOII0IeHNE MpU3HaKa €€ MTPOTeKaHUs).

8. Jl.p.O3nakomieHnue ¢ (U3UYECKUMH CBOWCTBaAMHU a30Ta, ¢ochopa W HX COCAMHCHHUI
(BO3MOXHO HCTIOJIE30BaHUE BUICOMATEPUATIOR),
9. JL.p.O3nakomiienue ¢ oopasamu a30THBIX U (OCHOPHBIX YI0OpEHUH;

10.IT.P.Ne4 «ITonmyuenue, cobnpanue, pacrio3HaBaHUE W U3yYCHUE CBOMCTB aMMHAKa).

11. JLp.IlpoBeneHue KauyeCTBEHHBIX PEAKIMA HAa MOH aMMOHHUA W (ocdaT-uoOH W H3ydeHUe
MIPU3HAKOB UX MPOTEKAHNUS,

12. JLp. B3aumopeicTBHE KOHIICHTPUPOBAHHOM a30THOM KHCIOTHI C MeIbl0 (BO3MOXKHO
UCII0JIb30BaHKE BUJICOMATEPHAIIOB);

13.J1.p. U3yuenue Mmopenei KpUCTATMISCKUX PEIIETOK anmasa, rpaduTta, GymiepeHa.

14. JL.p. O3HakoMJIeHHE C MPOLIECCOM aJICOPOIMH PACTBOPEHHBIX BEIIECTB aKTHUBHUPOBAHHBIM
YIJIEM U YCTPOWCTBOM IPOTUBOra3a;

15. ILP.Ne 5 «Ilonmyuenue, cobupanue, pacrio3HaBaHUE M U3yYEeHUE CBOWCTB YIJICKHUCIIOTO Ta3a;
MIPOBEJICHUE KAaueCTBEHHBIX peaklnii Ha KapOOHAT U CUJIMKAT-HOHBI U U3yYCHHE NMPU3HAKOB UX
MPOTEKAHUSI.

16. JL.p.O3HakoMIIeHUE C TPOIYKIIUEN CUITHUKATHON MPOMBIIIIEHHOCTH;

17.11.P. Ne 6. «PemnieHue sKCIEepUMEHTAIBHBIX 3a/1ad M0 TeMe «BakHeilme HeMeTaJlbl U UX
COCTMHEHUS».

3. MeTaibl M UX COeTMHEHUS

OO1as XxapakTepUCTUKAa XUMHUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBAHUU WX TMOJIOKECHHUS B
[lepuonnueckont cucreme xumMuueckux sneMeHToB [I. 1. MenneneeBa u CTpoeHUsT aTOMOB.
Crpoenue mertamioB. MeTramnueckas CBs3b M METAUNIMYECKas KPUCTAIMYECKas peneTKa.
DNEeKTPOXUMHUYECKUN Pl HampspkeHUH MeTauioB. DuU3MUecKMe U XMMHUYECKHME CBOWCTBA
MetaiioB. OO1e cnocoOsl MmoydeHus MetamioB. [loHsTHEe 0 KOPPO3UH METaIOB, OCHOBHBIE
CrocoObl 3amuThl UX OT Koppos3uu. CmaBbl (CTalb, Yyr'yH, AIOPATIOMUHUN, OpOH3a) U UX
MIPUMEHEHHE B OBITY U TPOMBIIILIIEHHOCTH.

[[lennounble MeTaJUIBL: TTOJIOKEHUE B llepuoanueckon cucreMe XuMHUecKux anemeHToB /1. W.
MenpeneeBa; CTpO€HHME KX aTOMOB; HAaXOXJAE€HHE B mpupojae. Pu3nyeckue U XUMHUYECKUE
CBOMCTBA (Ha mpumepe HaTpus U Kanus). OKCUIbl U TUIPOKCUBI HATpUsl U Kanud. [Ipumenenune
LIEJOYHBIX METAJJIOB U UX COETUHEHUIA.



[Ileno4yHO3EMENBHBIE METAJUIBI MAarHUM W KajbLuM: nosioxkeHue B [lepuoguueckoil cucreme
xuMuueckux snmemeHToB . M. MenzeneeBa; CTpOEHME MX AaTOMOB; HAaXO0XKJICHUE B IMPHUPOJE.
DU3NYECKUE U XUMUYECKUE CBOMCTBA MarHus U KaibUus. BaxkHEHIIME COCAUHEHHS Kb
(okcun, runpokcua, con). KECTKOCTh BOJBI M CIIOCOOBI €€ yCTpaHEeHHUSI.

Antomunuit: nonoxenue B Ilepuoauueckoil cucreme xumuueckux anemeHtoB [l 1.
MenzeneeBa; CTpoeHHE aToMa; HaxokJeHue B npupoje. Ousnueckue U XMMHUYECKUE CBOMCTBA
anmoMuHMs. AM(OTEpHBIE CBOMCTBA OKCH/IA U THIPOKCHIA AIFOMUHUS.

Keneso: nonoxenue B [lepnoanueckoit cucreme xumuyeckux emeHToB . M. Menneneesa;
CTpPOEHHE aToMa; HaxoxJeHue B npupoje. Puznueckue M XUMHUYECKHE CBOMCTBA JKEJe3a.
Oxcuppl, runpoxcuipl v conu xxenesa(ll) u xenesa(Ill), ux cocras, cBoiicTBa U NOJTyYEHHE.

XUMUYECKUN SKCIIEPUMEHT:

1. JL.p.O3nakomiienue ¢ oO6pasiaMu METAJIJIOB U CIUIaBOB, MX (PU3NYECKUMH CBOMCTBAMU;

2. Vzydenue pe3yinbTaToOB KOPPO3UU METALIOB ( UCIIOIL30BAaHUE BUICOMATCPHAIIOB),
3.0co0eHHOCTEW B3aMMOJCHCTBHSI OKCHAA KalbIMsl M HATpUs C BOJOW (MCIIOJIb30BaHHE
BHJIEOMATEPHUAJIOB).

4.J1.p UccnenoBanue CBOMCTB KECTKOM BOJIBI;

5. Tlporecca ropeHus xene3a B KUCIOPOoie (BO3MOKHO HUCIIOIH30BAHNUE BUIEOMATEPUATIOB);

6. JL.p. [Ipu3HaKkoB MpOTEeKaHUsI KAYECTBEHHBIX PEAKINii HAa HOHBI (MarHusi, KaJIbIUs, aJFOMHHHS,
uuHka, xenesa(ll) u xxeneza(Ill), meau(Il));

7.Habmroiene W OMHUCAaHUE TPOIECCOB OKpallMBaHUs IUTAMEHHW HOHAMHU HATpHs, KU H
KaJbpIus (MCHOJIb30BaHUE BUIEOMATEPUATIOB).

8.JL.p. UccnenoBanne am(poTepHBIX CBOMCTB T'MIPOKCH]IA AIFOMUHMSI U THIPOKCH]IA IIMHKA;

9. TLLP.Ne 7 «Pemienue sKCEpUMEHTANBHBIX 3a7a4 Mo TeMe «BaxHeimme meTamibl U HX
COCTMHEHUS».

4. XuMHs ¥ OKpY Kalolias cpeaa

HoBble Marepuansl u TexHonoruu. BemectBa um Marepuansl B IOBCEJHEBHOW JKU3HHU
YyelnoBeKa. XUMHUs U 30poBbe. be3onacHoe HCMoIb30BaHNUE BEIIECTB U XMMUYECKUX PEAKLM B
obiTy. I[lepBas momolb NMPU XUMHUYECKUX OXKOTax M oTpaBieHHsIX. OCHOBBI SKOJIOTMUECKOMN
IrpaMOTHOCTH. XHMMHYECKOE 3arpsi3HEHHuEe OKpyKarouleil cpeapl (mpeaenbHas OMyCTHMast
koHueHTpauus Beuiects — [1JIK). Posib xuMuu B penieHnu 3K0JI0THYECKUX MpooIieM.

[IpupoaHble HMCTOYHUKU YIIIEBOJAOPOJOB (yroiib, MPUPOAHBIA ra3, HEPThb), MPOAYKTHl HUX
nepepaboTKU, UX POJIb B OBITY M MPOMBIIUICHHOCTH.

XUMUYECKUH SKCIIEPUMEHT:
1.JL.p. M3yuenue oOpa3ioB MaTepraioB (CTEKJIO, CIIaBbl METAIIJIOB, TOJIUMEPHBIE MATEPUAIIbI).

IINIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATbBI
N3yuenue xumun B 8 -9 kiacce HampaBleHO Ha JOCTIKEHUE O0YJarOIIMMHUCS JIMYHOCTHBIX,

MeTanpeaIMEeTHBIX U MPEAMETHBIX Pe3yIbTaTOB OCBOCHUS y4EOHOTO MIpeIMeTa.

JIN4YHOCTHBIE Pe3yJIbTATHI.
JIn4HOCTHBIE PE3yIbTATHl OCBOCHUS IPOTPAMMBbl OCHOBHOTO 00IIEro 00pa30BaHus JOCTUTAIOTCS
B X0Jie 00yueHUsl XUMHUH B €UHCTBE YUeOHOM M BOCIUTATENbHOM NesTenbHOCTH OpraHu3aniy B
COOTBETCTBMU € TPAJAULMOHHBIMM  POCCHUMCKMMHU  COLMOKYIBTYPHBIMH U  JIyXOBHO-
HPABCTBEHHBIMU I[EHHOCTSIMU, MPUHSATHIMUA B OOIIECTBE MPaBWJIAMU U HOPMaMH MOBEACHUS U
CIOCOOCTBYIOT IIPOI[ECCaM CAMOTIO3HAHMSI, CAMOPA3BUTHS M COIIMAIN3AINN 00yJaIOITUXCS.
JIM4HOCTHBIE Pe3yNbTaThl OTPAXKAIOT CHOPMUPOBAHHOCTD, B TOM YHCIIE B YaCTH:

IMaTpuoTHYECKOr0 BOCIMTAHUA
1) HEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYIbTYPHOMY, HUCTOPUYECKOMY U HAYYHOMY
HACJIEIUIO, TOHMMAHUS 3HAYEHUs XUMHYECKOW HAyKH B JKU3HM COBPEMEHHOTO OOIIecTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGOpMAIUEl O MEepeOBhIX TOCTUKEHHUSIX U OTKPBITUIX
MHUPOBOW M OTEUECTBEHHOW XWMUU, 3aUHTEPECOBAHHOCTH B HAay4YHBIX 3HAHHSIX 00 YCTpOHCTBE
MUpa 1 00IIeCTBa;

I'paxaaHcKoro BOCHMTAaHUA



2) mpeAcTaBIEHUS O COLMAIBHBIX HOPMAaX W MPaBHIAX MEXKIUYHOCTHBIX OTHOIIECHUN B
KOJUIGKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOINECTBEHHO IIOJIE3HOH, y4eOHO-
HCCIIeIOBATEIIbCKOM, TBOPUYECKOHM U JPYruX BUAAX JIEATEIHHOCTH; TOTOBHOCTH K Pa3HOO0Opa3HO
COBMECTHOH JIEATEIHHOCTU MPHU BBIIIOJHCHUU YYEOHBIX, TTO3HABATEIBHBIX 3a7a4, BBITOJHECHUU
XUMHYECKUX IKCIIEPUMEHTOB, CO3JIaHUU YUEOHBIX IMPOCKTOB, CTPEMIICHUS K B3aUMOTIOHUMAHUIO
¥ B3aMMOTIOMOIIM B TIPOIECCE 3TOM Y4eOHOW MEATEIHbHOCTH;, TOTOBHOCTH OIICHHBATH CBOE
MOBEJICHUE W TIOCTYNKH CBOWX TOBApHINCH C TMO3UIHUU HPABCTBEHHBIX WM IPABOBBIX HOPM C
y4€TOM OCO3HAHHUSI ITOCIIEACTBUH TIOCTYIIKOB;

IleHHOCTH HAYYHOT0 MO3HAHUS
3) MUPOBO33PEHYECKUX MTPEICTABICHHUIA O BEIICCTBE U XUMHUYECKOHN PEaKIny, COOTBETCTBYIOIINX
COBPEMEHHOMY YpPOBHIO Pa3BHUTHsI HAYKH M COCTABJISIONIMX OCHOBY JIJISi IOHMMAHHS CYIIHOCTH
HAayYHOUW KapTHUHBI MHPA; MPEJICTABICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BHTHS MPUPOJIHI,
B3aMMOCBS3SX 4YEJIOBEKA C MPUPOJHONW CpeAol, O poJIM XAMHHA B TIO3HAHUU 3THUX
3aKOHOMEPHOCTEH;
4) mo3HABaTEIBHBIX MOTHBOB, HANpPAaBIICHHBIX Ha TOJYYCHWEC HOBBIX 3HAHWUH 10 XHWMUH,
HEOOXOIUMBIX JUIsl 00BSICHEHUS HAOIIOAEMBIX TTPOIIECCOB U SIBJICHUM;
5) mo3HaBaTtenbHOW, WH()OPMAIMOHHOW W YHTATEIIbCKOW KYJIBTYPHI, B TOM YHCJIC HABBIKOB
CaMOCTOSITCIIBHOM PabOTHI ¢ yUEeOHBIMH TEKCTaMH, CIIPABOYHOM JIMTEPATypOH, IOCTYITHBIMHU
TEXHHYECKUMU CPEJICTBAMHU WH(POPMAITMOHHBIX TEXHOJIOTHH;
6) mHTEepeca K OOyYeHHIO M TIO3HAHUIO, JIFOOO3HATETHHOCTH, TOTOBHOCTH M CIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHONW W HMCCIIEIOBATEIBCKON ACSITEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HAIPABJIICHHOCTH U YPOBHS OOyUYCHHSI B TaIbHEHIIIEM;

@opMuUpoOBaHHE KYJIbTYPHI 310POBbSI
7) oco3HaHUS LEHHOCTU YKU3HU, OTBETCTBEHHOI'O OTHOUICHHSI K CBOEMY 3/I0POBBIO, YCTAaHOBKH
Ha 370pOBBIH 00pa3 >KW3HMU, OCO3HAHUS TMOCIEACTBUI M HENPUITHUS BPEAHBIX HPHUBBIYEK
(yrmoTpeOsieHnust  alKoroJis, HAapKOTHUKOB, KypeHHUs), HEOOXOIMMOCTH COOJNIOACHHS IpaBUI
0€30MacHOCTH MPU 0OPAIEHUN ¢ XUMHUYECKUMHU BEIIECTBAMU B OBITY U PEATbHOM JKH3HU;

TpyaoBoro BOCHUTAHUS
8) MHTepeca K MPaKTHUECKOMY M3y4EHHIO Mpodeccuil U Tpyla pa3iMyHOTO poja, yBaXKE€HHUE K
Tpyoy U pe3yibTaTaMm TpPYAOBOH JESITENbHOCTH, B TOM 4YHCIE€ Ha OCHOBE IPUMEHEHUS
MpEeIMETHBIX 3HAHWA 10 XUMHUHU, OCO3HAHHOTO BbIOOpPA HMHIWBUIYATbHOW TPACKTOPUU
MPOJIOJKEHHST O00pa30BaHUA C YYETOM JIMYHOCTHBIX HHTEPECOB M CHOCOOHOCTH K XHMHUHU,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEN; ycHemHoil npodecCHOHaIbHONU NESTEIBHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUI; TOTOBHOCTh a/IaliITUPOBATHCS B MPO(ecCHOHANBHOI cpee;

IKO0JOTMYEeCKOro BOCIIUTAHUSA
9) PKOJIOTUYECKH 1LIEeEeCO00Pa3HOTO OTHOIIECHUSI K MPUPOJIE KaK MCTOYHHKY >KM3HU Ha 3emie,
OCHOBE €€ CYIIeCTBOBaHMS, MOHUMAHHs IIEHHOCTH 370POBOTO U Oe30macHOro olpasza KHU3HH,
OTBETCTBEHHOTO OTHOLIEHUS K COOCTBEHHOMY (U3UYECKOMY M TCHUXUYECKOMY 3I0POBBIO,
OCO3HAHUS [IECHHOCTH COOJIO/ICHUs MPaBUil O€30MacHOTO MOBEACHUS IPU paboTe ¢ BelllecTBaMH,
a TaKKe B CUTYaIUAX, YTPOKAIOIIUX 3J0POBBIO U KU3HU JIOICH;
10) ciocoOHOCTH MPUMEHSATH 3HAHMSI, TIOJTydaeMble TPU U3YYSCHUH XUMHH, JJIs pElIeHUs 3ajad,
CBSI3aHHBIX C OKPYXKAIOIIEeH MPUPOTHON Cpeioi, TOBBIIIICHNUS YPOBHS 9KOJOTHYECKON KyIbTYpPHI,
OCO3HAHHS THOOANBHOTO XapakTepa »JSKOJOTHYECKHX TNpoOieM H TyTed HX peHIeHHs
MOCPEJICTBOM METO/I0OB XUMHUU;
11) »SKOJOTHYECKOTO MBIIIJICHHUs, YMEHHUS PYKOBOJCTBOBATbCSA KM B TO3HABATEIHHOM,
KOMMYHHKATHBHOM U COLIMANTBHON MTPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATHI

B cocraBe MeTampeaMETHBIX pe3yJIbTaTOB BBIACTSIOT 3HAUYUMbIe s  (HOPMUPOBAHHS
MHPOBO33pEHHUs OOIeHAYUYHbIE MOHATUS (3aKOH, TEOpHs, MPUHIUIM, TUNOTEe3a, (aKT, CUCTEMa,
MPOLIECC, SKCIEPUMEHT U Jp.), KOTOPbIE HCIONb3YIOTCI B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
MpeaIMeTax U MO3BOJSIOT Ha OCHOBE 3HAHUH M3 ATUX MPEeaAMEeTOB (OPMUPOBATEH MPEICTABICHUE O
[[EJIOCTHOM HAyYHOW KapTWHE MHpa, U YHUBEpCalbHbIE ydeOHBbIC NEHCTBUS (TMIO3HABATEIbHBIE,



KOMMYHHUKATHBHBIC, PEryJIsSTHBHBIC), KOTOpbIe OOeCreynBarOT (POPMHPOBAHHE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IJIAHUPOBAHUIO U OCYIIECTBICHUIO YUeOHON AeSTEIbHOCTH.
MeranpeaqMeTHble pe3ylIbTaThl OCBOSHHS 00pa30BaTENbHONW MPOTPaMMBI MO XUMHUHU OTPAKAIOT
OBJIAJICHUE YHUBEPCAJIbHBIMU [103HABATEIbHBIMU JICHCTBUSMHU, B TOM UHUCIIE:

Ba3oBbIiMH TorMYecKMMH e CTBUSIMU

1) ymeHueM HCNOIB30BaTh MPUEMBI JIOTUYECKOTO MBILIJIEHUS] IPU OCBOECHHUU 3HAHUI:
pacKpblBaTh CMBICT XMMHYECKHUX [OHATHH  (BBIAEHATH HX XapaKTEepHblE IMPU3HAKH,
YCTaHABJIMBATh B3aUMOCBS3b C IPYTMMHU MOHSATUSAMH), UCIIOJIb30BaTh MOHATUS JUIsl OOBSICHEHUS
OTHENbHBIX (DAaKTOB W SIBIICHHIA; BBIOMpATh OCHOBAaHHMS M KPUTEPUH s Kiaccupukanum
XMMHMUYECKUX BEIIECTB U XUMHUUYECKUX PEAKIIM; yCTaHABIUBATh PUYMHHO-CJIE/ICTBEHHBIE CBSI3U
MeXay 0OBEKTaMU U3y4EHUS; CTPOUTH JIOTMUECKUE PacCyX1eHUsl (MHAYKTUBHBIC, I€AYKTUBHBIE,
10 AHAJIOTUH); JIEJIaTh BBIBOJIbI U 3aKJIIOUEHUS;

2) yMeHueM NPUMEHATh B Ipoliecce MO3HAaHUS MOHATUS (IIPEJIMETHbIE U METallpeIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, MCIOJIb3yeMble B XUMHH, MPeoOpa3oBBIBATH LIMPOKO
MIPUMEHsSIEMblE B XUMHUH MOJEJIbHBIE MPEICTAaBICHUSI — XUMUYECKUI 3HAK (CUMBOJI DJIEMEHTA),

XUMHueckas (opMmylna U ypaBHEHHE XUMUYECKOM peakud — NpU peleHuu ydeOHo-
IIO3HABATENBHBIX 33Ja4; C Y4ETOM OTHUX MOJEIBHBIX IPEJACTaBICHUN BBIIBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIE MPHU3HAKU H3YyYaeMBIX OOBEKTOB — XMMHMUYECKHUX BEILECTB U

XMUMHUYECKUX PEaKLUi; BBISBIATH OOIINE 3aKOHOMEPHOCTH, NMPUYUHHO-CIIECTBEHHBIE CBS3H U
MPOTUBOPEYHUSl B M3y4aeMbIX Mpolieccax M SBJICHMSX; MpeagaraTb KpUTEPUH IJIs BBISIBIICHUS
3THX 3aKOHOMEPHOCTEN U MPOTUBOPEUHIl; CAMOCTOATEIBHO BEIONPATh CIOCO0 perieHus: yaeOHoi
3aaud (CpaBHHMBATh HECKOJIBKO BapHAHTOB pEUICHHs, BbIOMpaTh Haubojiee MOAXOAALIUM ¢
y4ETOM CaMOCTOSITENILHO BBIJIEIEHHBIX KPUTEPHEB);

Ba3zoBbIMH HccI1e10BaTEIbLCKHMH JCHCTBUAMHU

3) yMeHHeM MHCIIOJIb30BaTh IIOCTABICHHBIE BONPOCHl B KAadeCTBE MHCTPYMEHTA IO3HAHMs, a
TaKKe B KauyecTBE OCHOBBI s ()OPMHUPOBAHUS THIOTE3bl IO IPOBEPKE MPABHIBHOCTH
BBICKa3bIBAEMBIX CYKICHUH;

4) npuoOpereHHe OIbITa MO IUIAHWPOBAHHMIO, OPraHU3allMM W IPOBEACHUIO YYEHHYECKUX
JKCIIEPUMEHTOB: yMEHHE HAOMI01aTh 32 XOA0M IPOIIEcca, CAMOCTOSTEIBHO IPOTHO3UPOBATh €TI0
pe3yinbTar, (opMyIMpoBaTh OOOOLIEHHS M BBIBOJBI 10 pe3yibTaTaM IPOBEAEHHOIO OIbITA,
HCCIIEIOBAHUS, COCTABIISITh OTYET O MIPOAETAHHOM padore;

Pa6oroii ¢ nnpopmanuei

5) ymMmeHHueM BbIOMpPATh, aHAIM3UPOBATh U UHTEPIPETHUPOBATh HH(OPMALIMIO Pa3IMYHBIX BUJIOB U
(dbopM npezacTaBiIeHUs, NOTYYaeMYI0 U3 Pa3HbIX UCTOYHMKOB (Hay4HO-NOMYJISpHAs JUTEepaTypa
XUMUYECKOTO COJEp)KaHus, CIpaBo4Hble mocoOusi, pecypcsl MHTepHeTa); KpUTHUECKU
OLIEHUBATh IPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(POPMALIUIO;

6) yMeHHEeM MPUMEHATh Pa3IMUHble METObI M 3alpOChl MIPHU MOUCKE U 0TOOpe MH(pOpMALMU U
COOTBETCTBYIOLIUX JaHHBIX, HEOOXOAUMBIX JJIs BHIIIOJHEHHsI y4eOHBIX U [T03HABATEIbHbBIX 3a1a4
OINpeNIeNEHHOrO THUIA; MPHOOpPETeHHE OMNbITa B 00JaCTU HCMOJb30BaHUS HH(DOPMAIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOIMH, OBJIAaJICHUE KYIbTYpPOH aKTMBHOTO MCIOJIb30BAHUS Pa3IMYHbBIX
IIOMCKOBBIX CHCTEM; CAMOCTOSTENILHO BbIOMpAaTh ONTUMAIBHYIO (OpMYy mpencTaBiIeHUs
uHbOpMAlMK M WIIIOCTPUPOBATh pEIIAeMble 334l HECIOXKHBIMH CXEMaMH, JHarpaMMaMH,
Apyrumu popmamu rpaduku U UX KOMOHMHALUSAMM,

7) yMeHHMEM HCIOJb30BaTh M aHAIU3MPOBaTh B Ipollecce Y4eOHOH M MCCIIe0BaTENIbCKOM
NeATeIbHOCTH HH(OPMALIHIO O BIUSIHUM MPOMBIIUIEHHOCTH, CEIbCKOI0 X03HCTBA U TPAHCHIOPTA
Ha COCTOSTHUE OKPYXKaIOIIeW IPUPOJIHON CPEIbl;

YHuBepcaabHbIMH KOMMYHHKATHBHBIMH /1€ CTBUAIMH

8) ymeHHeM 3a/1aBaTh BOIPOCHI (B X0/1€ JUajiora W/Uil AUCKYCCUH) TI0 CYLIECTBY 00CYyXaaeMoi
TEMBI, POPMYIUPOBATH CBOM MPEITI0KEHUS OTHOCUTENFHO BHIMOJIHEHHS TPEUI0KEHHON 3a1a4H;
9) mpuobOpeTeHue OIbITa MPE3CHTALMH Pe3yIbTATOB BHIMOJIHEHUS XUMUYECKOTO HKCIIEPUMEHTA
(;1abopaTopHOro OmbITA, JIAOOPATOPHON PAabOTHI MO MCCIETOBAHUIO CBOWCTB BEIIECTB, y4EOHOTO
IIPOEKTA);



10) 3aMHTEpECOBAaHHOCTH B  COBMECTHOM CO  CBEPCTHHKAMHM  [IO3HABATEIbHOW U
MCCIIEIOBATENILCKOM JEATENbHOCTA NPU PEIICHNH BO3HHKAIOIIUX MpOoOJeM Ha OCHOBE YdéTa
o0ImMX MHTEPECOB U COTIACOBaHH NO3MLUN (0OCYXKIeHHs, OOMEH MHEHUSMH, «MO3TOBBIC
LITYPMbI», KOOpJUHALIMSI COBMECTHBIX JEMCTBUI, ONpEeeHUE KPUTEPHUEB 10 OLICHKE KauecTBa
BBITIOJTHEHHOW paboTHI U 1Ip.);
YHuBepcaabHBIMH PeryJIATUBHBIMH e CTBUSIMH
11) ymeHHeM caMOCTOSITENIBHO ONPEAENATh LEIN ACSITEIbHOCTH, IJIAHUPOBATh, OCYLLECTBIATD,
KOHTPOJIUPOBaTh M TPU HEOOXOIMMOCTH KOPPEKTHPOBATH CBOIO ESTEIBHOCTH, BBIOMPATH
HanOosiee APQPEKTHBHBIE CIOCOOBI pemIeHHs YYeOHBIX W IO3HABATENbHBIX  3a/ad,
CaMOCTOSITEJIBHO COCTABJIATh WJIM KOPPEKTUPOBATh IPEIJIOKECHHBIA AJITOPUTM JIEHCTBHM IpU
BBIIIOJIHEHUM 33JaHUA € y4ETOM MOJIYYEHHUsI HOBBIX 3HAHUW 00 H3ydyaeMbIX OOBEKTaX —
BEIIECTBAX U PEAKIMIX; OLIECHUBATh COOTBETCTBUE MOJYYEHHOTO pe3yiIbTaTa 3asiBICHHOM 1IeIIN;
12) ymeHueM UCNoIb30BaTh U aHATM3UPOBATh KOHTEKCTHI, peJlaraéMble B YCIIOBUM 3aJIJaHUI.
HNPEAMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMeTHBIX pe3ylbTATOB 10 OCBOEHUIO 00S3aTEIILHOTO  COJEpIKaHMS,
YCTAaHOBJICHHOTO JITaHHOW TpPUMEPHOM pabodyeid MPOrpaMMoOM, BBIICISAIOT: OCBOCHHBIC
oOyyarolUMMuUCSl HaydHble 3HAHUS, YMEHMsSI U CIOCOObI JeHCTBUM, crenupuyeckue s
npeaMeTHo obnactu «XUMHS», BHIbI JESITEIbHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHMS, €ro
MHTEpIpETAINH, TPE0Opa30BaHNIO U MPUMEHEHHUIO B PA3IMUHBIX YIEOHBIX U HOBBIX CUTYaLIUsX.
[IpenmMeTHBIE pe3yabTaThl OTPAXKAOT CPOPMUPOBAHHOCTH Y 00YUAIOLIUXCS CIAEAYIONINX YMEHUN:
1) packpvieamev cmbici OCHOBHBIX XHMHUYECKUX TOHITHN: aTOM, MOJIEKyJda, XHMHUYECKHN
AJIEMEHT, MPOCTOE BEILIECTBO, CJOXHOE BEIIECTBO, CMECh (OJHOPOAHAS U HEOAHOPOIHAS),
BaJICHTHOCTh, OTHOCHUTEJIbHASI aTOMHAsi U MOJIEKYJIIpHas Macca, KOJIMYECTBO BEIIeCTBa, MOJIb,
MOJISIpHAsi Macca, MaccoBasi JIOJIsI XUMUYECKOTO 3J€MEHTa B COEAMHEHUHU, MOJIPHBIA O0OBEM,
OKCH/I, KUCJIOTa, OCHOBAHUE, COJIb, JIEKTPOOTPULIATEILHOCTD, CTENEHb OKUCIICHUS, XUMUYECKast
peakuusi, Ki1accuuKalMs peakuil: peakUud COECIUHEHUS, PEaKIUU pasJoKEHUs, peakluuu
3aMeIIeHUs, peakiiuu 0OMEHa, IK30- M SHIOTEPMUUYECKUE PEAKITUH; TETUIOBOU YPPEKT peaKIuu;
SJIpO aTOMa, SJIEKTPOHHBIN CIOM aToMa, aTOMHasi OpOUTAalIb, paguyC aTOMa, XUMHUYECKas CBS3b,
MOJISIPHAsT M HEMOJISIpHAsT KOBAJIEHTHAsl CBsI3b, MOHHAs CBSI3b, MOH, KATHOH, aHUOH, PacTBOP,
MaccoBasi J10J1sl BeleCTBa (MPOLIEHTHAs! KOHIIEHTPAIKsl) B PaCTBOPE;
2) wiiroCmpupoeans B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATHH (CM. 1. 1) ¥ IPUMEHSITh 3TH
MOHATHUS [IPU ONMCAHUU BEUIECTB U UX IPEBPALICHUN;
3) ucnonvzoeams XAMUYIECKYIO CHMBOJIMKY JUISi COCTABICHUS (POPMYN BEIIECTB M ypaBHEHHIA
XUMUYECKUX PEAKIUI;
4) onpedensime BaJICHTHOCTh aTOMOB JJIEMEHTOB B OWHApHBIX COCJAMHEHHSX, CTCICHb
OKHCJICHHS SJIEMEHTOB B OMHAPHBIX COEAUHEHUSX; MPUHAATIC)KHOCT BEIIECTB K ONPEACTIEHHOMY
KJIacCy COEAMHEHMH Mo ¢opMmynaM; BHJI XUMHUYECKOW CBSI3M (KOBaJCHTHAass U HOHHAs) B
HEOPraHUYECKUX COCANHEHUSX;
5) packpwvisamo cmoicn Ilepuomudeckoro 3akona J[. WM. MengeneeBa: JIeMOHCTPHPOBATH
MMOHUMAaHHE MEPUOJUUECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX AJIEMEHTOB OT UX MOJIOKEHHS B
[lepuoanueckoil cucreme; 3aKOHOB COXPaHEHHUSI MacChl BEILIECTB, IOCTOSIHCTBA COCTaBa, AaTOMHO -
MOJIEKYJISIPHOTO YYEHHMsI, 3aKOHa ABOTaJpo; ONMUCHIBATH M XapaKTepU30BaTh TaOIMUYHYIO (OpMYy
[leproguueckol CUCTEMBI XUMHUUYECKUX JJIEMEHTOB: pa3jinyaTh NOHATUS «TJaBHas MOATpyIna
(A-rpynmna)» u «mmobounas noarpynna (b-rpynma)», Manbie 1 GoJiblIMe MEPUOJIBI; COOTHOCUTh
0003HaueHusl, KOTOpble UMeroTcs B Tabnuue «llepruoauyueckas cucteMa XMMUYECKUX 3JIEMEHTOB
J. 1. MenneneeBa» ¢ 4YHMCIOBBIMM XapaKTEPUCTHKAMU CTPOEHHMS AaTOMOB XMUMHYECKHX
3JIEMEHTOB (COCTaB M 3apsii siApa, oOllee 4YuCIIO 3JIEKTPOHOB M pacHpelesieHHe HuX 10
AJIEKTPOHHBIM CIIOSIM);
6) wraccugpuyupoeamv XMMUYECKHE DIIEMEHTBI; HEOPraHMYECKUE BEIIECTBA; XWMHUYECKHE
peaknuu (10 YUCIy U COCTaBy yYacTBYIOIIMX B PEAKIMH BELIECTB, 110 TEIIIOBOMY 3D (DeKTy);



7) xapaxmepuzosams (onucviéams) OONIME XUMHUYSCKHE CBOWCTBA BEIISCTB Pa3JIUYHBIX
KJIaCCOB, MOJTBEP:KJasi OMHMCAaHHE NMPUMEpPAMH MOJIEKYJSPHBIX YPaBHEHUH COOTBETCTBYIOLIMX
XUMHUYECKUX PEAKIIUI;

8) mpoeHozupoeams CBONCTBAa BEIIECTB B 3aBUCHUMOCTH OT HX Ka4eCTBEHHOIO COCTaBa;
BO3MO’KHOCTH MPOTEKAHMSI XUMHYECKHX MPEBPALICHUHN B PAa3IHYHBIX YCIOBHSX;

9) ewiuuCIMbG OTHOCUTEILHYIO MOJICKYJISIPHYIO I MOJISIDHYEO MacChl BELIECTB; MACCOBYIO JIOJTFO
XHMUYECKOTO 3JIeMEeHTa 10 (OopMylie COCIMHEHUS; MACCOBYIO JIOJNIO BEIIECTBA B PacTBOPE;
MIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKOH PEaKIINu;

10) npumensimob OCHOBHBIC OIICPALIMU MBICIUTECIBHON JCATCIBHOCTH — aHAIU3 M CHHTE3,
CpaBHCHHE, OO0OOIICHHE, CHCTEMAaTH3alliio, KJIACCU(UKAIMIO, BBISBICHHEC IPUYUHHO-
CIICZICTBEHHBIX CBSI3¢d — 11 W3YYEHHs] CBOWCTB BEIIECTB M XWMHYECKHX pEaKIuil;
€CTeCTBEHHO-HAYYHBIE METOJbI IO3HAHUA — HAONIOJCHHe, H3MEpEeHHe, MOJCITUPOBAHHE,
AKCIEPUMEHT (peabHbI U MBICIICHHBIN);

11) creoosamsv paBUIIaM  TOJIb30BAHUS ~ XUMHYECKOW  MOCymIod W J1abOpaTOpHBIM
o0OpyIOBaHMEM, a TakXKe TMpaBWIaM OOpalleHHs C BEMIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMHU TIO BBIMOJHEHHIO JAa0OpPAaTOPHBIX XHMHYECKUX OTBITOB MO TMOJYYCHUIO |
cobupaHnio ra3000pa3HBIX BEIIECTB (BOJOPOJA U KUCIOPOJA), MPUTOTOBIEHUIO PACTBOPOB C
ONpeNeNEHHON MacCOBOM JOJIed PAcTBOPEHHOIO BEIIECTBA; IUIAHUPOBATH M IMPOBOJUTH
XAMUYECKHAE SKCIEPUMEHTHI MO PACMO3HABAaHUIO PACTBOPOB IIENOYEH M KHUCIOT C TOMOIIBIO
WHJIUKATOPOB (JIakmyc, heHoadTaaernH, METHIOPAHXK H JIp. ).

9 KJIIACC

1) packpplBaTh CMBICI OCHOBHBIX XHUMHUYECKHX TIOHATUM: XWMHYECKUH DJIEMEHT, aToM,
MOJIEKYJa, HMOH, KaTHOH, aHHWOH, IMPOCTOE BEIIEeCTBO, CIIOXHOE BEIIEeCTBO, BaJCHTHOCTD,
ANIEKTPOOTPHUIATENILHOCTh, CTENEeHb OKUCICHMsS, XMMHUYECKas peakius, XUMUYecKas CBS3b,
TEIIOBOM 3PQEKT peaKiu, MOJb, MOJISIPHBIH 00BEM, PACTBOD; IEKTPOIUTHI, HEITEKTPOIUTHI,
AIIEKTPOJIUTUYECKAs] TUCCOLMAllMs, pEeaKkIuu HOHHOrO oOMeHa, KaTalu3aTrop, XUMHUYECKOe
paBHOBecHe, OOpaTUMble U HEOOpaTUMble pEaKIUH, OKHCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
peaKkiuu, OKHUCIUTENb, BOCCTAHOBHUTENb, OKHUCICHHME U BOCCTAHOBIIEHHE, aJUIOTPOIHS,
aM(pOTepHOCTb, XUMUYECKasl CBS3b (KOBAJIEHTHAs, MOHHAs, METAJJIMUECKasi), KpUCTaJUIMYECKas
pemérka, KOppo3us METAJIOB, CIUIaBbl; CKOPOCTh XUMHUYECKOM peakuuu, MpeaeabHO
nomyctumas konnentpanus (I1IJIK) BemecTsa;

2) WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHH (CM. 1. 1) U IPUMEHATH 3TU
MIOHSTHS TIPU ONMCAHUH BEILIECTB

U UX MpeBpalleHuil;

3) HCIOJIb30BaTh XMMHYECKYIO CHMBOJIMKY JUISI COCTaBleHUS (OpPMYN BEIIECTB U ypaBHEHUU
XUMHYECKUX PEaKLIU;

4) ompenensiTh BAJICHTHOCTb W CTENEHb OKHCICHUS XUMHYECKHX 3JIEMEHTOB B COCIUHEHUSX
Pa3IMYHOTO COCTaBa; MPHHAJUICKHOCTh BEIIECTB K OMPENCIEHHOMY KJIacCy COEAWHEHUH IO
dbopmMynam; BUJ XUMHUECKOHN CBSI3U (KOBAJICHTHAs, HOHHAsI, METAJUTMUECKasl) B HEOPraHMUECKUX
COCIMHEHUSX; 3apsAll MOHA T0 XUMHYECKOU (opmyre; XapakTep cpeabl B BOJHBIX PacTBOpax
HEOPraHUYECKUX COCAMHEHUM, TUI KPUCTAIUNIMYECKON PEIIETKH KOHKPETHOTO BEUIECTBA;

5) packpeiBaTh cmbich llepuoanueckoro 3akona JI. M. MenzaeneeBa U JE€MOHCTPHPOBATH €r0
MOHMMAaHKe: OMHCHIBATh W XapakTepuszoBaTh TabmuuHyro ¢opmy llepuoanueckoit cucteMsl
XUMUYECKUX 3JIEMEHTOB: Pa3JIMyaTh MOHATHUS «TJIaBHAS MOJArpymna

(A-rpynmna)» u «nobounas noarpymnmna (b-rpymnmna)», manbie U GOIbIIKME MEPUOJIbI; COOTHOCHUTH
0003Ha4YeHHsI, KOTOPbIe UMEIOTCSI B IEPUOJMUECKOM TabNuIle, C YUCIOBBIMU XapaKTePUCTUKAMU
CTPOEHUSI aTOMOB XMMHYECKHUX DIIEMEHTOB (COCTaB M 3apsll sAapa, 00Iee YhCIO AIEKTPOHOB U
pacrnpeeneHne ux Mo 3JIeKTPOHHBIM CIIOSIM);

OOBSACHATH OOIIME 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB DIIEMEHTOB M HMX COCIUHEHHUN B
npezaenax MajiblX IEPUOJIOB U TJIABHBIX MOJATPYNI C YYETOM CTPOEHUS UX ATOMOB;



6) KiIacCUPUIMPOBATH XUMHUYECKUE DJIEMEHTHI; HEOPraHMYECKUE BEIIECTBA; XUMHUYECKUE
peaknuu (0 YUCITy M COCTABY YYacCTBYIOUIMX B PEAKIMU BEILECTB, MO TerioBoMy 3¢ dekTy, 1o
U3MEHEHUIO CTENEHEH OKUCIEHUS! XUMUYECKUX DJIEMEHTOB);

7) XxapakTepu30BaTh (OMMCHIBATh) O0IINE U CrIeH(DUIECKUE

XUMHUYECKHUE CBOMCTBA MPOCTHIX M CIIOKHBIX BEIIECTB, MOJTBEPXKJasi OMHCAHUE MPUMEPAMHU
MOJIEKYJIIPHBIX U MIOHHBIX YPAaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN;

8) coCTaByIATh ypaBHEHUS JIEKTPOJTUTHIECCKON TUCCOIMAIIAN

KHCJIOT, IIEJOYEH M COJIeH; TMOJHBIE M COKpAIIEHHBIC YpPaBHEHHUS DPEAKIMA HMOHHOTO OOMEHa;
YpaBHEHUs peakUuid, MOATBEPKJAIOLUIUMX CYIIECTBOBAHME TI'E€HETHUUYECKOM CBS3M MEXIY
BELIECTBAMU PA3JIMYHbBIX KJIACCOB;

9) packpbiBaTh CYIIHOCTb OKUCJIMTEIbHO-BOCCTAHOBUTENIbHBIX pEAaKUUN MNOCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajaHca 3THUX peakiuil;

10) mnporHo3upoBaTh CBOICTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOEHHUS; BO3MOKHOCTH
MPOTEKAHUSI XUMUYECKUX TTPEBPAIICHUI B Pa3IMYHBIX YCIOBUSX;

11) BBIYUCIIATH OTHOCUTENIBHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MacChl BELIECTB; MAaCCOBYIO JOJIIO
XMUMHMUYECKOTO 3JIEMEHTa MO (OopMysie COEAMHEHHUS; MacCOBYIO JIOJIO BEIIECTBA B PACTBOPE;
MIPOBOJIUTH PACUYETHI 10 YPABHEHUIO XUMHYECKOUN peaKIlni;

12) cnenoBaTh MpaBWiIaM  MOJIB30BAaHMSI XMMHYECKOW TMOCylIodM U J1abOpaTOPHBIM
o0opynoBaHueM, a Takke IMpaBWiIaM oOOpalieHUsl ¢  BEIIeCTBAMU B COOTBETCTBUHU C
WHCTPYKIIUSMH TIO BBITIOJHEHUIO JIA0OPATOPHBIX XHUMHYECKHUX OTBITOB IO TOJIYYCHHUIO H
coOMpaHnIo ra3000pa3HBIX BEIIECTB (AMMHAKA U YTIIEKUCIIOTO Ta3a);

13) mnpoBOAUTH peakuMH, MOATBEP)KIAIOIIME KAayeCTBEHHBIH COCTAaB pAa3IMUYHBIX BEIIECTB:
pacro3HaBaTh OIBITHBIM MYTEM XJIOPUIOPOMHI-, MOIUI-, KapOboHaT-, (ocdar-, cummkar-,
cynbdaT-, THAPOKCUI-UOHBI, KATHOHBI aMMOHUS M HOHBI U3YYE€HHBIX METaJJIOB,
MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPraHUYECKUX BEILECTB;

14) nmpUMEHATH OCHOBHBIE OIEpalMd MBICIUTEIbHON NESTEIbHOCTH — aHAIW3 M CHUHTE3,
CpaBHEHHE, 000011IeHNe, CUCTEMAaTU3alIMI0, BBISIBICHUE TPUUNHHO-CIEICTBEHHBIX CBA3CH — JuId
M3YYEHHUS CBOMCTB BEIIECTB M XUMHUYECKHX PEaKIIHil; €CTeCTBEHHO-HAYYHbIE METObI MO3HAHUS
— HabmoIeHre, U3MEPEHHE, MOJICITMPOBAHNE, SKCTICPUMEHT (PEaTbHBIA U MBICIICHHBIN).

TEMATHYECKOE IINTAHUPOBAHHUE

/a

HaumenoBanwue pazzuenos | KomudecTBo yacoB OnexrponHsie (H(POBHIC)
Y TeM IPOTPAMMBI o0OpazoBarelibHbIC PECYPChI
BCETO KOHTPOJIBH | IPAKTH4e
bIe Pa0OTHI | CKUE
paboThI

Pazgen 1. HepBOHaanLHLIC XUMHWUYCCKHUE TIOHATHUA

1.1.

XuMusd — BakHas 5 1 Ennnas xoieKknus

00J1aCTh €CTeCTBO3HAHUS HOP http://fcior.edu.ru/Bune
U IPAKTHUYECKOMN OYPOKH 10 Xumum, 7-11
JESATETLHOCTH YeIOBEKa Kkahttp://mriya-

urok.com/categories/himiya/



https://multiurok.ru/all-goto/?url=http://fcior.edu.ru/
https://multiurok.ru/all-goto/?url=http://mriya-urok.com/categories/himiya/
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1.2. | BemecrBa 15 Ennnas xojieKknus
Y XMMHUYECKUE PEAKLIUH LOP http://fcior.edu.ru/Bune
OypPOKH 1o Xxumum, 7-11
KJLhttp://mriya-
urok.com/categories/himiya/
Hroro mo paznmeny 20

Pa3nen 2. Baxueiline npeacTaBUTeNM HEOPraHUYECKUX BEIIECTB

2.1. | Bo3myx. Kucmopos. 5) Enunas ko/uiekius
[MousiTne 06 okcumax LIOP http://fcior.edu.ru/Bune
OYPOKH 1Mo xumum, 7-11
KkJL.http://mriya-
urok.com/categories/himiya/
2.2. | Bogopo. 5 Eannas xojieKknus
[MousiTie 0 KUCIOTax LIOP http://fcior.edu.ru/Bune
U COJISIX OYPOKHM IO XumMuu, 7-11
KkJ.http://mriya-
urok.com/categories/himiya/
2.3. | KonmnuecTBeHHBIC 4 Ennnas xo/uiekuusi
OTHOIIICHHS B XHMHH LOP http://fcior.edu.ru/
Buneoypoxu no xumum, 7-11
KkJLhttp://mriya-
urok.com/categories/himiya/
2.4. | Bona. PactBOpsI. 5 EauHan Konnekumn
[Tonsarue 00 OCHOBaHUAX LLOP http://fcior.edu.ru/Buaeoy
pOKu no xumum, 7-11
Kn.http://mriya-
urok.com/categories/himiya/
2.5. | OcHOBHBIE KJIACCHI 11 EauHana Konnekuma
HEOPraHUYECKUX LLOP http://fcior.edu.ru/Buaeoy
COeIUHEHUU POKM no xmmuu, 7-11
Kn.http://mriya-
urok.com/categories/himiya/
Hroro no paszneny 30
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Pasnen 3. Ilepuoanueckuii 3akoH u [lepuoauueckasi cucreMa XMMHUYECKUX 3JIEMEHTOB
. . MenneneeBa. CtpoeHue aToMOB. XUMHUYECKasi CBsI3b. OKHUCIUTEIbHO- BOCCTAHOBUTEIIbHbIE
peaxkuuu.

3.1. | Ilepuoamueckuii 3aKOH U 7 1 EauHana Konnekuma
[Tepuoanueckas cucrema LLOP http://fcior.edu.ru/Bugeoypo
XUMHUYECKUX DIJIEMEHTOB KW no xumum, 7-11
. Y. Menneneena. Kn.http://mriya-

Crtpoenue atoma urok.com/categories/himiya/

3.2. | Xumuueckas CBS3b. 8 1 EpnHan Konnekums
OKHUCIIUTETIBHO- LLOP http://fcior.edu.ru/
BOCCTaHOBUTEJILHEIC Bupaeoypoku no xumun, 7-11
peakuuu Kn.http://mriya-

urok.com/categories/himiya/

Hroro mo pazgeny: 15

PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO 68 7 6
YACOB I10 ITPOI'PAMME

TEMATHYECKOE IINTAHUPOBAHHUE

Ne HaumenoBanmue pasiesnos | KosuvecTBo yacoB daekTpoHHbIe (HU(POBHIE)
n/n | ¥ TeM NPpOrpamMmabl oOpa3oBaTeJibHbIE pecypchl

BCEro | KOHTPO | MPaKTHY
JbHbIE | eCKHe
padoThl | padboThI

Pazgen 1. BemiecTBo 1 XUMHUUYECKHE pPEaAKITMH

1.1. |IloBTOopenue u yrmyOnenue |5 EAuHan Konnekuusa
3HAHUU OCHOBHBIX Pa3/eiioB LLOP http://fcior.edu.ru/Buaeoy
Kypca 8 Kiacca POKM No xummm, 7-11

Kn.http://mriya-
urok.com/categories/himiya/

1.2. | OcHOBHBIE 3aKOHOMEPHOCTH | 4 EauHan Konnekuma
XUMHUUYECKUX PEaKLINi LLOP http://fcior.edu.ru/Bugeoy
POKM nNo xumum, 7-11
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1.3. | DnekTponuTHyecKas 8 EAuHanA Konnekumsa
JIFCCOIUAIHA. XMMHUYECKHE LLOP http://fcior.edu.ru/
peaknuu B pacTBOpax Bupgeoypoku no xumum, 7-11

Kn.http://mriya-
urok.com/categories/himiya/

Hroro no pazneny 17

Pazgen 2. Hemeraiel 1 UX COEIUHEHUS

2.1. | O0mas xapakTepucTHKa 4 EAnHaA Konnekuma
XUMHUYECKHUX DJIIEMEHTOB LLOP http://fcior.edu.ru/Bugeoy
VIHA-rpynnel. ["asiorenst poKM no xumwum, 7-11

Kn.http://mriya-
urok.com/categories/himiya/

2.2. | Obmas xapakTepucTuKa 5 EAnHanA Konnekuma
XUMHUYECKHUX DJIIEMEHTOB LLOP http://fcior.edu.ru/Bugeoy
VIA-rpynnel. Cepa u eé POKM no xumun, 7-11
COEIMHEHUS Kn.http://mriya-

urok.com/categories/himiya/

2.3. | Obmas xapakTepucTukKa 7 EAnHAA Konnekuus
XUMHUYECKHUX DJIIEMEHTOB LLOP http://fcior.edu.ru/Bugeoy
VA-rpymmsl. A3zot, pochop poku no xumuu, 7-11
U VX COCIUHEHUS kn.http://mriya-

urok.com/categories/himiya/

2.4. | Obmas xapakTepucTuKa 8 Enunasi KoJu1eKIus
XUMHUYECKUX DJIEMEHTOB LIOP http://fcior.edu.ru/Buneo
IVA-rpynmst. YPOKH 1o Xxumuu, 7-11
VYraepon u KpeMHUH 1 X KkJLNttp://mriya-

COEJIMHEHUS urok.com/categories/himiya/

Hroro no paszneny 24

Pazgen 3. Merajuisl 1 UX COETUHEHUSI

3.1. | OOuue cBOMCTBA METAIIOB

EpvHan Konnekuma
LLOP http://fcior.edu.ru/Bugeoy
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POKM No xumun, 7-11
Kn.http://mriya-
urok.com/categories/himiya/

3.2. | Baxwueiimue Mmetauiel 1 ux | 16 EpuHan Konnekums
COCAUHCHMUS LLOP http://fcior.edu.ru/Bugeoy
POKM no xumun, 7-11
Kn.http://mriya-
urok.com/categories/himiya/
Hroro mo pazueny: 20

Paznen 4. Xumus u okpyxaroias cpeaa

4.1. | BemecTBa u Matepuabl B 3 Eaunas xojiekunus

YKU3HU YEJI0BEKA LOP http://fcior.edu.ru/
Buneoypoxu no xumum, 7-11
KkJL.http://mriya-
urok.com/categories/himiya/

Hroro mo pazgeny: 3

PezepBHoe Bpemst 4

OBUIEE KOJIMYECTBO 68

YACOB II10 ITPOTPAMME
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