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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 10 XMMHM Ha YpPOBHE OCHOBHOIO 0OIIEro o0Opa3oBaHUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUU K pe3yiabTaTaM OCBOCHUS OCHOBHOU
00pa3zoBaTeIbHOM MPOTPpaMMbl OCHOBHOTO OO0IIIEro o0pa3oBaHusl, MPeICTaBICHHBIX
B ®I'OC OOO, a Ttakxke Ha oOcHOBe (¢enepalbHON paboueld MPOrpaMmbl
BOCIIUTAHUS U C YYETOM KOHIETIIUYU MPENoaBaHusl y4eOHOro npeaMera « XuMus»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit denepanuu.

[Iporpamma mo xumuu Ha€T TMPEACTaBICHHE O IEJsIX, OOleld CTpaTeruu
oOy4yeHUs, BOCHUTAHUS U Pa3BUTUA OOYYaIOIIUXCA CPEACTBAMU Y4eOHOTO
npeaMera, YCTaHABJIUBAET o0s13aTenbHOe pEIMETHOE COJZIepKaHue,
IpeayCMaTPpUBAET PACHPEACICHUE €ro Mo KilaccaM W CTPYKTYpUpPOBAHUE MO
pazgenaM M TeMaM MpOrpaMMbl MO XUMHH, OMNPEAEHSET KOJIMYECTBEHHBIE U
KaueCTBEHHBIE XapaKTePUCTUKHU co/iep>KaHus, PEKOMEHIYEMYIO
MOCJIEOBATEIbHOCTh ~ M3YYEHHS] XHMHHU C Y4€TOM  MEKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTMKM  y4eOHOro  mporecca, BO3PACTHBIX
OCOOCHHOCTEH OOy4Yaromuxcsi, ONpeAesIET BO3MOXKHOCTH MpeaMeTa IS
peanuzanuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOT'O 00IIEero oOpa3oBaHuUs, a Takke TpeOOBaHUMN K
pesynbrataMm oOy4eHHs] XMMHUHM Ha YPOBHE LIl M3ydeHUs MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBbHON JEATEIbHOCTH OO0YYarollerocs IO OCBOCHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XHUMHUH CIY)KUT OCHOBOM Uisi (OPMHUPOBAHUS MHPOBO33PEHHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IUHCTBE MHPA, BAKHYIO
poiib UrpatoT (QopMUpyeMble XHMHUEW MPEICTaBICHUS O B3aUMOIIPEBPAIICHHIX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00ATbHBIX
npoOJjieM YCTOMYMBOTO Pa3BUTHSI YEJIOBEUYECTBA — CHIPHEBOM, DHEPrETHYECCKOH,
MUIIEBON U IKOJIOTHYECKOM 0€30MacHOCTH, IPOOIIeM 3ApaBOOXPAaHEHUS.

N3yuenue xumuu:

CIIOCOOCTBYET  peayin3allid  BO3MOXKHOCTEH IS CaMOpa3BUTHS |
dbopMupoBaHUS KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHT BKJIaJ B (D OPMHPOBAHUE MBIIINICHUS] M TBOPUECKUX CIIOCOOHOCTEH
oOydJarommxcs, HABBIKOB HMX CaMOCTOSITENIbHOW Y4eOHOW  JIESITEIbHOCTH,
AKCHEPUMEHTAIbHBIX M HCCIENOBATEIbCKUX YMEHUM, HEOOXOIUMBIX KaK B
MOBCEIHEBHOM JKU3HM, TaK U B IPO(HECCHOHATBHON JESTENHHOCTH;

3HAKOMHUT CO CHEIU(PUKON HAYYHOTO MBIIIICHUS, 3aKJIaJIbIBAET OCHOBBI
LEJIOCTHOTO B3IJISIa HA €AUHCTBO MTPUPOABI U YETIOBEKA, SIBJIIETCA OTBETCTBEHHBIM
3TanoMm B ((OPMUPOBAHUH €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YyYarOIINXCS;



crocoOCTBYEeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HaHUSAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIaJl B IKOJIOTUUYECKOE
oOpa3zoBaHue 00yUYarOIINXCS.

JlanHble HampaBieHUss B OOyYEHMM XMMHHM OOECHEUYMBAIOTCSA CHELU(PUKON
COJIepKaHMsI  y4yeOHOTO  TpeaMeTa, KOTOPBIM  SIBISETCA  MeNarorMuecKu
aJanTUPOBAHHBIM OTpakeHUEM 0a30BOM HayKH XMMHUM Ha ONPENEIEHHOM 3Tare eé
pPa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYaIOUMMHCS CHUCTEMBI IMEPBOHAYAIBHBIX TMOHITUNW XUMHHU, OCHOB
HEOPraHMYEeCKOM XUMHHM W HEKOTOPBIX OTIAEIBHBIX 3HAYUMBIX TOHSITUN
OpraHUYeCKON XUMHHU.

CrpykTypa coAep:kaHHsl MPOTPaMMbl MO XUMHH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro mnojaxona k e€ uaydeHuto. Cojep’kaHue CKIIAJbIBAETCS U3 CHUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHCTEMBI CTPYKTYPHO OpPTraHU30BaHBI 10 MPUHIMIY
MOCJIEIOBATENIbHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepuoanueckoro 3akoHa /1. 1. MenzaeneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHHS O CTPOEHUU aTOMa U XUMUYECKOU CBS3H;

— TpelacTaBiIeHUN 00 JIEKTPOIUTHYECKON JMCCOLMALMA BEIIECTB B
pacTBopax.

Teopernueckne 3HaHUWA pacCMaTPUBAIOTCA HA OCHOBE OJMIIMPUYECKH
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JPYromMy, BBINONHAS (GYHKIHH OOBSICHEHHMS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS M BO3MOXHOCTEH MPAKTHYECKOIO MPUMEHEHUS U MOJYy4YEeHUs
U3Y4YaeMbIX BEUIECTB.

OcBoeHHE TMPOrpaMMbl IO XUMHH  CIIOCOOCTBYET  (hOPMHPOBAHUIO
MIPEJICTABJIEHUS] O XUMUUYECKOM COCTABISAIOLIECH HAYYHOU KapTHUHBI MUPA B JIOTHKE
e€ CHUCTEeMHOW NPUPOJbI, IIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO U
MeToJaM TMO3HaHUsS B Hayke. M3ydeHHe XMMUU MOPOUCXOAUT C NPHUBJICYECHUEM
3HAHWA W3 paHee HM3yYEHHBIX y4eOHBIX MpeaMeToB: «OKpyKaromuid MUP,
«buonorus. 5—7 knacce» u «duzuka. 7 KiIacey.

[Ipy wW3ydeHWHM XUMHH TPOUCXOAWT (HOPMHUPOBAHWE 3HAHWA OCHOB
XUMUYECKOW HAayKH Kak O0JACTH COBPEMEHHOIO0 €CTECTBO3HAHMS, MPAKTUUYECKOU
NEATEIbHOCTU YeJIOBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amaya y4eOHOTO TpeaMeTa COCTOWT B (POPMUPOBAHMHU CHCTEMBl XUMHUYECKUX
3HAHUM — BaKHEUIIMX (PAKTOB, MOHATHM, 3aKOHOB U TEOPETUUECKUX TOJIOKCHUM,
JOCTYTMHBIX 0000IEHUI MUPOBO33PEHUYECKOTO XapaKTepa, A3blKa HayKH, B



NpUOOIIEHUM K HAyYHbIM METOJaM I[IO3HaHWS TMpPU H3YyYEHUU BEIIECTB U
XUMUAYECKUX peakuuid, B (GOPMHUPOBAHUN U PA3BUTHH MO3HABATEIHHBIX YMEHUH U
UX TpPUMEHEHWH B Yy4eOHO-TIO3HABATENbHOW U Y4YEOHO-UCCIEA0BATEIbCKOU
NEeSATENbHOCTH, OCBOEGHHMM NpPaBWJI O€30MacHOr0 OOpalleHusi C BELIECTBAMH B
[IOBCEHEBHOM KU3HU.

[Ipy M3yyeHUM XUMHUM Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENIH TaKHE LIEH, KaK:

— (opmMupoBaHHE MHTEIJIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEIbHOMY MNPUHITHIO PEIIECHUH,
CIIOCOOHOM aJanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSM KU3HU;

—  HampaBJICHHOCTh  OOy4YeHMs] Ha  CHCTEeMaTHYeCcKoe MpuoOIleHue
oOydJaromuxcs K CamMOCTOSITEIbHOM MO3HABATENbHON NEATEIbHOCTH, HAyYHbIM
METOJIaM MO3HaHMs, (GOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrnieueHne yCcIoBUM, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YYaIOIUMUCS
OTbITAa Pa3HOOOPA3HON NEATENbHOCTH, TMO3HAHMS M CAaMOIO3HAHHUA, KIFOUEBBIX
HABBIKOB (KIIFOUEBBIX KOMIIETEHIIMI), UMEIOIIUX YHHUBEPCAIbHOE 3HAYEHUE IS
Pa3TUYHBIX BUIOB JI€ITEIbHOCTH;

— ¢opMmupoBaHue oOmEell (YHKIUOHAIBHOW M  €CTECTBEHHO-HAy4YHOI
IPaMOTHOCTH, B TOM UHCJI€ YMEHUH OOBSICHATH U OLEHUBATh SIBJICHUS
OKPY’KaIoILEro MHpa, MUCIOJIb3YS 3HAHUS U OMNbIT, MOJYYEHHBbIE NPU H3yUYEHUU
XUMUH, TPUMEHATh HUX IPU PEIIEHUU NpoOJeM B IOBCEIHEBHOM XU3HU W
TPYAOBOH AESTEIbHOCTH;

— (QopmupoBanue y OOyyaroUIMXCsi T'yMaHHCTUYECKMX OTHOILEHUH,
INOHMMAHUSl LEHHOCTU XUMHUYECKMX 3HAHUH JUId BBIPAOOTKH HKOJIOTHUYECKU
11eJIeCO00Pa3HOro MOBEJIEHUS B OBITY M TPYAOBOM JEATENbHOCTH B LEIIX
COXpaHEHUS CBOETO 3/10POBbsS U OKPY>KaIOIIel MPUPOIHON Cpebl;

— pa3BUTHE MOTUBALMU K OOYYEHMIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO U
CAaMOBOCIIMTAHMIO HAa OCHOBE YCBOGHHsS  OOIIECUEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY Mpo(uis U HANpaBICHHOCTH JaJTbHEUIIETO
o0yJeHHUS.

OOmiee YMCIO YacoB, OTBEAEHHBIX JJI HU3yYEHUS XHMHUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusi, cocTaBisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kinacce — 68 yacoB (2 yaca B HEJIEINIO).



COAEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHaYanbHbIE XMMUYECKHE MOHSATHUS

[Ipenmer xumuun. Posib XMMUU B KU3HHU YEJIOBEKA. XHUMUS B CUCTEME HayK.
Tena u BemecrBa. PuU3MYECKHE CBOMCTBA BEIIECTB. ATPETAaTHOE COCTOSHHUE
BemiecTB. [loHsiTe 0 MeTogax Mo3HaHUS B XMMHUHU. YHMCThIE BEIIECTBA U CMECH.
Cnoco0sI pa3eneHus cMecei.

ATOMBI ¥ MOJIEKYJIbl. XHUMHYECKHE »dJeMEHThl. CHMBOJBI XUMHUUYECKUX
31eMeHTOB. [IpocCThIie U CI0XKHBIE BellleCTBA. ATOMHO-MOJIEKYJISIPHOE YUYECHUE.

Xumuueckas (opmyna. BaleHTHOCT, aTOMOB XHUMHUYECKHUX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBAa cocTaBa BemiecTB. (OTHOCUTEIbHAs aTOMHas Macca.
OtHocuTENbHAsT MOJIEKYJIsIpHas Macca. MaccoBas J0JisI XUMAYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KomnuecTBo BemectBa. Monb. MossipHas macca. B3aumMocBs3b KOJIUYECTBA,
Macchl W 4YHCIa CTPYKTYPHBIX €IMHHI] BemlectBa. Pacu€tel mo dopmymnam
XUMUYECKUX COCTUHCHHM.

dusnyecKkrue U XMMUUYECKHUE SBICHHS. XUMHUUYECKasi peakius U e€ Mpu3HaKH.
3aKOH COXpaHEHHUs MaccChl BellecTB. XUMHYeckue ypaBHeHus. Kiaccuduxarus
XUMHYECKUX peakiuil (COeAMHEHMS, PA3I0KEHUs, 3aMEIlIeHUsI, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYNI0H, MpaBuiaMu paboThl B J1a0OpaTOpUH U
npuéMamMu oOpalieHus: ¢ J1abopaTopHbBIM O00OpPYIOBAHUEM, U3YUCHHE M OMUCAHUE
bU3MYECKUX CBOMCTB O00pa3lloB HEOPraHWYECKHX BEIIECTB, HAOJIOJCHUE
¢usznueckux (TUIaBICHHE BOCKA, TasHUE JIbJa, pAacTUpaHHE caxapa B CTYIIKE,
KUIEHUE W KOHAEHCAlWs BOJbI) U XUMHUYECKUX (TOPEHUE CBEYM, MPOKAJIUBAHUE
MEJTHON TIPOBOJIOKH, B3aUMOJICHCTBHE Mella ¢ KHCJIOTOMN) SIBICHUM, HAOII0IeHUE U
ONMCaHWE NPHU3HAKOB IMPOTEKAHUS XUMHYECKHX peakuui (paslioKEeHHE caxapa,
B3aMMOJICCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3loKeHHE THUIAPOKCH]IA
menu (II) mpu HarpeBaHuu, B3auMoOJENUCTBUE kele3a ¢ pactBopoM conu meau (ID),
M3y4eHHE CIOCOOOB PA3CICHUs] CMECEH: C MOMOIIBI0 MarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, AUCTHLIAIMS, XpoMaTorpadusi, MPOBEJCHUE OUYUCTKH MOBAPEHHOU
coimv, HaOJIOJEHWE W  ONUCaHWE  pe3yJbTaTOB  MPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUST MACChl, CO3JAaHUE MOJEIEH MOJEKYJI
(1IrapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe M HEOPraHNYECKUX BelleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucimopon — anemMeHT u mpocToe
BellecTBo. HaxoxzaeHue kuciiopojna B mpupone, (pu3nueckue M XUMHUUYECKHUE
cBoicTBa (peakuuu ropenus). Oxkcuabl. [Ipumenenne kucnopoaa. CrocoObl



MOJIyYeHUs KHUCIOpoJla B JabopaTopuu U NOpoMbIIUIEHHOCTH. Kpyrosoport
KHciopoza B npupojie. O30H — aJuioTpoIHast MOAU(pUKAIUS KUCIOpOoaa.

TeroBolt 3P(GEeKT XUMUYECKON pEeaKUuu, TEPMOXUMHUYECKUE YpaBHEHMS,
DK30- M JHAOTEPMHUUYECKHE pEaKIuu. TOIUIMBO: yrojib M METaH. 3arpsA3HCHHE
BO3/1yXa, YCWJICHHE TapHUKOBOTO 3P (deKTa, pa3pylieHue 030HOBOTO CIIOSI.

Bopopon — »memeHT mM mpocroe BewmecTBo. Haxoxnaenue Bomopoaa B
npuposie, (GU3MYECKMEe ¢ XHUMHYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
nonyyeHus. Kucnotsl u comnm.

Monsipabiii  00b€M  ra3oB. Pacu€rel MO XUMHUYECKUM  YpPaBHCHHSIM.

dusnyeckue cBoMcTBa BoAbl. Bosa kak pactBoputenb. PacTBOpHI.
HaceblllieHHbIE M HEHACBIIMIEHHbIE PAacTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBasi 10Jis BELIECTBA B pacTBOpPE. XUMHUYECKUE CBOMCTBA BOJbI. OCHOBaHUS.
Ponb pacTBOpOB B mpupojie U B *KU3HU 4YesioBeka. KpyroBopoT Bojabl B MPUPOJIE.
3arpsi3HeHUEe NMPUPOHBIX BOJ. OXpaHa U OUMCTKA MPUPOIHBIX BOJI.

Knaccuduxanus nHeopranumdeckux coenuHeHuid. Oxcuabl. Knaccudukarus
OKCUJIOB:  cosieoOpasyromniue  (OCHOBHBIE, KHUCIOTHBIC, aM(pOTepHBIE) U
HecosneoOpasyromue. HomeHnknatypa okcugoB. Dusnyeckrue W XUMUUYECKHE
cBoMCcTBa OKCUJIOB. [losyueHne okcuaoB.

OcunoBanusi. Knaccudukanuss ocHOBaHMH: IMIENOYM U HEPACTBOPUMBIE
ocHoBaHus. HomeHknaTypa ocHoBaHui. PuU3MUECKHE U XMMHUYECKHE CBOWMCTBA
ocHoBaHui. [lorydueHrne ocHOBaHUI.

Kucnortel. Knaccudukamus xkucimor. Homenkinarypa kuciot. dusnueckue u
XUMHYECKHEe CBOMCTBAa KHUCJIOT. Psp axktuBHocT MetaiuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenkiatypa coneid. @u3nyeckue U XMMHUYECKUE CBOMCTBA COJICH.
[Tomyuenue coeit.

['eneTnyeckas cBsi3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COCTUHEHU.

Xumuueckuii IKCcnepumenm:

KA4ECTBEHHOE ONPEAEIECHUE COJIEPKAHUS KUCIOPOIAa B BO3AYXE, MOJYUEHHUE,
coOupaHue, pacno3HaBaHWE ¢ U3YYCHHE CBOWCTB KHCJIOpOJAa, HaOIoIeHne
B3aUMOJICMCTBUSL BEIIECTB C KHUCJIOPOJOM M YCJIOBUS BO3HHUKHOBEHUS U
MpekpanieHus ropeHus (mokapa), O3HAKOMJICHHE C 0Opa3llaMHd OKCHJIOB U
OMMCaHWE HUX CBOWCTB, MOJy4YeHUE, COOMpAHHE, PACMIO3HABAHME U HU3YUYEHUE
CBOWCTB BOAOpoOJia (TOopeHue), B3aumojacicTBue Bojopojaa ¢ okcuaoMm menu (II)
(BO3MOKHO HCITIOJIb30BaHUE BUCOMATEPUAIIOB), HAOMIOACHUE OOPa3IlOB BEIIECTB
KOJIu4ecTBOM 1 MOJb, HCCIIeIOBaHHE OCOOEHHOCTEH pPAacTBOPEHHUS BEUIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIECHHE PACTBOPOB C OMNPEICIEHHOU
MAaCCOBOM JI0JIE PACTBOPEHHOTO BEIIECTBA, B3aUMOJAECHCTBUE BOJBI C METAILUIAMU
(HaTpueM u KaybllueM) (BO3MOKHO HCIOJIb30BAaHHE BHUIEOMATEPHUAIIOB),



UCClieIOBaHUE O00pa3lOB HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX  KJIACCOB,
HaOJII0/ICHNE U3MEHEHUs OKPACKHW MHAMKATOPOB B PACTBOpAX KUCIOT U IIEIOUEH,
u3ydeHue B3ammojerictBus okcuma meam (Il) ¢ pacTBopoM cepHOM KHCIIOTHI,
KUCJIOT C MeETAJUIaMH, PEakUui HEUTpaau3aluy, [OJIyYEHHE HEpPaCTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJHOTO METaljla APYTMM U3 PacTBOpa COJU, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a/lad N0 TeMe «BaxkHelmmne Kiaacchl HEOPraHUYECKUX
COCIMHECHUI.

IHepuoanuecknit 3axkoH u Ilepuoamyeckas cucTeMa XMMHUYECKHX
ieMenToB JI. WU. MenneneeBa. CtpoeHne aroMoB. XUMHYECKas CBA3b.
OKHuCIUTEIBHO-BOCCTAHOBUTE/IbHBIE PeaKIIUU

[lepBble TOMBITKH KiIacCU(DUKAIMM XUMHUUYECKUX 3JeMeHTOB. [loHsitue o
IPYIINax CXOJHBIX DJJIEMEHTOB (IIEOYHBIE M IIEJIOYHO3EMEIbHbIE METaJlIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCUIBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckasi cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MenneneeBa.  KoporkonepuogHas W JUIMHHONEPUOJHAs dbopmbl
[Tepunognueckoit cucrtembl xumuueckux snemeHToB [l. M. MenneneeBa. Ilepuosbl
u rpynmbl. OU3MYECKUi CMBICT TMOPAAKOBOTO HOMEpa, HOMEPOB MEpuoAa M
IPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX siaep. M3oTonel. DnekTponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J0Yek aroMoB TepBbIX 20 XUMHUYECKHUX DJIEMEHTOB
[Tepuoguueckoit cucremnl . WM. MennpeneeBa. XapaKTEpUCTUKA XHUMHUYECKOTO
3JIEMEHTA 110 €ro noJjiokeHuto B llepuonuueckon cucreme /. 1. Menzaeneena.

3aKOHOMEPHOCTH HM3MEHEHUSl paJuyca aTOMOB XUMHUYECKUX 3JIEMEHTOB,
METAUINYECKUX U HEMETAJINYECKUX CBOMCTB IO IPYIIIAM U [IEPUOIAM.

3nauenue I[lepuoauueckoro 3akoHa u [lepuoauueckoit CUCTEMbI XUMHUYECKUX
BJIEMEHTOB JJI pa3BUTUA Hayku W npaktuku. [[. . MenneneeB — y4€HbId U
rpaXkJ1aHUH.

Xumunueckass cBsi3b. KoBajeHTHas (moyisipHass W HENOJSIpHAs) CBSI3b.
DNEKTPOOTPUIATENBHOCTh XUMUYECKUX A1EMEHTOB. IOHHAs CBSI3b.

Crenenp  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIMH.
[Iporecchl okucieHus: u BoccTaHOBIEHUs. OKUCIUTEIN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

U3y4YeHHE OO0pa3IlOB BENIECTB METAUIOB M HEMETAIJIOB, B3aWMOJCHCTBUE
TUAPOKCHIA LMHKA C PACTBOPAaMHM KHUCJIOT M UIEJI0YEH, IMPOBEJCHUE ONBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAaKLMI
(ropenue, peakiu pa3ioKeHUs, COETUHEHUS).

Mexcnpeomemuvwie ceasu



Peanuzanusa MeXnpeIMEeTHBIX CBsI3eM MpU WM3yYeHUM XUMHHM B 8 Kiacce
OCYIIECTBIISIETCS. 4epe3 HCIOJb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX
MOHATUM, TAK U MOHSATUM, SBIISIIOIINXCS CUCTEMHBIMH ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O LIMKJIA.

OO61ue ecTeCTBEHHO-HAay4YHbIE MOHATHS: HAy4YHbIH (haKkT, TUIIOTE3a, TEOPHs,
3aKOH, AaHalu3, CHHTe3, KiIaccupukauus, MNEePUOJAUYHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJECITUPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBIICHUE.

®usuka: Marepusi, aToM, OJJIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIH],
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKUN 3apsiji, BEIIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHHE BEIIECTBA, ra3, (PM3MYECKHUE BEIWYUHBI, CIUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COHIIE.

buonorus: doTocunTes, qpixanue, ouocdepa.

I'eorpadusi: armocdepa, ruapochepa, MUHEpATbl, TOPHBIE  MOPOJIBI,
MOJIE3HBIE UCKOMAEMbI€, TOILIMBO, BOJHBIC PECYPCHI.

9 KJIACC

BemecTBO 1 XUMHYECKAs peaKkius

[Tepuonunueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUM CBOMCTB
XUMUYECKUX D3JIEMEHTOB IMEPBBIX TPEX TMEPUOJOB, Kalus, KaJIbIUI U HX
COEMHEHUI B COOTBETCTBUM C TIOJIO)KEHUEM »dJeMeHTOB B Ilepmoamueckoi
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BeliecTBa: BHJIBI XMMHUYECKOM CBSI3U. THUIIBI KPUCTAJUIMUECKUX
PEUIETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT THUNA KPUCTAIIMYECKOW PEIIETKH U
BUJIa XUMHUYECKOH CBSI3H.

Knaccudukainus 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUUYECKHE
CBOMCTBAa BEILECTB, OTHOCAIIMUXCA K Pa3JIWYHbIM KjaccaM HEOPraHMYeCKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKHUX BEILIECTB.

Knaccudukanus XuMUYeCKUX peakiuii Mo pa3IudHbIM MPU3HAKaM (TI0 YUCTy
M COCTaBy Yy4YacCTBYIOIIMX B PEAKIIMM BEIIECTB, MO TEIUIOBOMY 3(ddekTy, 1o
M3MEHEHUIO CTETICHEHW OKUCIIEHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEAKINHU, TEPMOXUMHYECKUE
YpaBHEHHS.

[lonsiTue o ckopoctH xuMUueckoil peakuuu. [loHsiTHe 00 0OOpaTHUMBIX U
HEOOpAaTUMBIX XMMHYECKUX peakiusX. [IoHITHe 0 TOMOTEHHBIX M TETEPOTeHHBIX
peakuusx. [lonstue o xkarammse. [IoHsTHE O XMMHUYECKOM paBHOBeCUU. DaAKTOPHI,
BIIMSIIOIIME HAa CKOPOCTh XUMHYECKOW PEAKUUMU M IIOJ0XKEHHE XUMHUYECKOrO
paBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIUU,  AJIEKTPOHHBIM  OasiaHc
OKHCJIMTENbHO-BOCCTAHOBUTENBHON peakunu. COCTaBICHUE YPABHEHUM



OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUMA C  HCHOJB30BAaHUEM  METOJA
AIEKTPOHHOTO OasnaHca.

Teopust JIEKTPOIUTHYECKON AUCCOLUALIAN. DIEKTPOJIUTHI U HEDIEKTPOJIUTHI.
Katnonsl, annonsl. MexaHn3M AucCCOLMAlUM BEIIECTB C Pa3JIMYHBIMU BHUAAMU
xuMuyeckoi cBsa3u. Crenenp nucconuranuu. CUIbHBIC U Clla0ble JIEKTPOIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBusl MPOTEKAHUS pEeaKIii HOHHOTO OOMEHa,
IOJIHBIE W COKpAIIEHHBbIE MOHHBIE YpaBHEHUs peakuuid. CBONCTBA KHUCIOT,
OCHOBaHMM M COJEHd B CBET€ MPEJICTAaBICHUH 00  DIEKTPOIUTUYECKOU
nucconmanuu. KauecTBeHHbIe peakiiuy Ha HOHBIL. [[oHSATHE O TUAPOIIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJEJISIMU KPUCTALIMYECKUX PEIIETOK HEOPraHMYECKUX
BEIIECTB — METAJIOB M HEMeTa/uioB (Tpadura W anMasa), CI0XKHBIX BEIIECTB
(xmopua HaTpusi), UCCIEOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW peakiuu
OT BO3JEHUCTBHUS Pa3IUYHBIX (PAKTOPOB, HCCIECIOBAHUE AJICKTPONPOBOTHOCTU
pacTBOpOB BEHIECTB, IMpollecca AUCCOLMAIMUA KHUCJIOT, WIEeI04Yed U cojeu
(BO3MOXKHO  WCIOJIb30BAaHHE BHUJEO MAaTEpHUAJIOB), IIPOBEJCHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  pEeakluii  HMOHHOro  OOMEHa
(oOpazoBaHme ocanaka, BbIICICHHE Ta3za, oOpa3oBaHUE BOJIbI), OIBITOB,
WUIIOCTPUPYIOIIMX ~ [PUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX  PEAKLUN
(ropeHue, peakiMM pas3lioKeHHs, COCIMHEHHUS), Pacro3HaBaHUE HEOPTraHWYECKUX
BCIIECTB C IIOMOIIBI0 KA4YECTBEHHBIX pEaKUUW HAa HOHBL, pELICHUE
AKCIIEpUMEHTAJIbHBIX 3a/1a4.

Hemerasyibl 1 MX COeIMHEHUA

OO6mast xapakTepucTuka rajnoreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapaKTepHble cTerneHu OKucieHus. CTpoeHne W (PU3MYECKHE CBOWMCTBA MPOCTHIX
BEIIECTB — TaJIOTeHOB. XWMHYECKHE CBOWCTBA Ha TMpHUMEpEe  XJopa
(B3auMoOZEICTBUE C METaJUIaMH, HEMETaulaMH, UIeJI0o4aMH). XJIIOPOBOJIOPO/I.
ConsHass KUCIIOTa, XMMHYECKHE CBOMCTBA, IMOJyYEHHE, NpUMeHeHue. JlelcTBue
XJIOpa M XJIOPOBOJOPOJA HAa OpPraHu3M 4esoBeKa. BaxHeWmine XJIOopuabl U UX
HaXO0XICHHUE B PUPOLE.

OO6miast xapaktepuctuka 3neMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIC cTeneHu okucieHus. CTpoeHne u (HU3UYECKUE CBOMCTBA
MPOCTHIX BEHIECTB — KUCIOPOAa U Cephbl. AJUIOTPOITHBIE MOAU(MUKAIINN KHUCIOPOIa
U cepbl. XUMHUYECKHE CBOWMCTBa ceprl. CepoBOaOpOA, CTpoeHue, Puandeckue u
XUMUYeckre cBorcTBa. OKCHIBI CE€pPbl KAaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
Cepnass xucnora, ¢u3HUeCKMe W XHMHYECKHE CBOWcTBa (0OmMe  Kak
MPEJCTAaBUTEINSI KJacca KHCIOT M CHEIU(pUIECKHe). XUMUYCCKUE pPEaKIIHH,
JeXalme B OCHOBE IMPOMBIIIJIEHHOIO CIoco0a TMOJYyYeHHUs] CEpPHOU KHCIIOTHI.
[TIprumenenune cepHoit KUCHOTBL. CONM CEPHOM KUCIOThI, KAUECTBEHHAsI peaKius Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COCIUHEHHM B TMpUpPoOJE. XUMHYECKOE
3arpsi3HEHUE OKPYXKAIOIIEH Cpellbl COCAMHEHUSMH Cepbl (KUCIOTHBIE O],
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CITIOCOOBI €r0 MPEOTBPALLECHUS.

OO6mast xapakTepucTuka 371eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIEHHUS. A30T, paclpOCTpaHEHUE B MPHUPOJE,
dbuzndeckre u XuMu4eckue cBoiictea. KpyroBopot azora B npupoje. AMMHAK, €To
dbu3nYecKre U XUMHUYECKUE CBOMCTBA, MojyueHue U npuMmeHenue. Coiam aMMOHUS,
ux (pu3nyYecKre U XMMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THas KHCJIOTa, €€ ToJiydeHue, (PU3nueckue M XUMUUYECKHUE
cBoiicTBa (0OlIME Kak TpPEACTaBUTENS Kilacca KHUCIOT U creuuduueckue).
Hcnonp3oBanne HUTPATOB MW COJIEM aMMOHHSI B KaueCTBE MHUHEPATbHBIX
ynoopeHuil. XUMHUYECKOE 3arpsi3HEHUE OKpYXKalolel cpeibl COEIMHEHUSIMU a30Ta
(KUCIOTHBIE JOXKAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOAOEMOB). Docdop,
ajutoTponHbie Moaudukamuu ¢Gocdopa, Pu3MUECKHEe W XMUMHUYECKHE CBOMCTBA.
Oxkcun docdopa (V) u pochopHas kuciora, Gu3ndecKue U XUMUUECKUE CBONCTBA,
nonyuyenue. Mcronb3oBanue ¢pocaToB B KAYECTBE MUHEPATBHBIX YA0OPEHHIA.

O6mas xapakrepuctuka smeMeHToB [VA-rpynmnbel. OCoOOEHHOCTH CTPOEHHS
aTOMOB,  XapaKTepHbIE  CTENEHH  OKHUCIEHHUSA.  YTJEpol,  aJUIOTPOIHbIC
MoIU(UKALMK, PACHpPOCTPAaHEHHE B TNpHUpPoAE, (PU3NYECKUE U XUMHUYECKHE
cBoiicTBa. Ancop6iusi. KpyroBopor yriepoaa B npupoje. OKCuabl yriaepojaa, ux
¢uznueckre W XUMUYECKHE CBOWMCTBa, JEWCTBHE HA J>KUMBBIE OpPraHU3MBI,
NOJIyYeHHE W TpPUMEHEHHUE. DKOJIOTHYEeCKHUE MPOOJIEMBbI, CBSI3aHHBIE C OKCHIIOM
yriiepoaa (IV), rumore3a T00aJibHOTO TOTEIUICHUS KJIMMAaTa, MMapHUKOBBIM
addekr. YronpHas KUCIOTa U €€ CONMM, UX (PU3MYECKHE W XUMHYECKHUE CBOWMCTBA,
nojlyueHue W mnpuMeHeHue. KadecTBeHHass peakinuss Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U CEIIbCKOM
XO35MCTBE.

[lepBoHaUanbHBIC TOHATHS 00 OPraHUYECKUX BEHIECTBAX KaK O COCAMHEHHIX
yriepojaa (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, 3TaHOJ, TJIMLEPHUH, YKCYCHasi KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIIEBOJOPOAOB (Yroib, NTPHUPOAHBIA Ta3, He)PTh),
MPOAYKTHI WX TepepaboTku (O€H3WH), UX POJIb B OBITY M TMPOMBIIUICHHOCTH.
[lonsiTue 0 OMONOTUYECKH BAXKHBIX BEIIECTBAX: )KUpPaX, OENKaX, yriIeBoJax — U UX
poii B KM3HM 4YeloBeKka. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX W
HEOPraHUYECKUX COEAUHEHUH.

Kpemunii, ero ¢usmueckue W XHUMHYECKHE CBOWCTBA, IMONYy4YCHUE U
npuMmenenne. CoeauHeHUs KpemHUsi B mpupozae. OOmue mnpeAcTaBiIeHUs 00
okcuse kpemuus (IV) m kpemuueBoi kuciore. CUIMKaAThl, UX HCIOJIb30BaHUE B
ObITY, B MPOMBIILICHHOCTU. BakHelue CTpouTelibHbIE MaTepHalbl: KEpaMuKa,



CTEKJIO, LIEMEHT, OeToH, *kene300eToH. [IpobdreMbl 0e30mMacHOTr0 HMCHOJIb30BaHUS
CTPOUTENIBHBIX MAaTEPUAJIOB B MOBCEHEBHOM KU3HHU.

Xumuueckuit IKCnepumenm:

M3yueHHUE 00pa3ll0B HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJSIHOM KHUCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOIIOJCHUE TTPU3HAKOB
WX TIPOTEKaHUsI, OMBITHI, OTpaxkaromue (U3NIECKUE U XUMUUYECKHE CBOMCTBA
rajjoreHOB M WX COEJUHEHHM (BO3MOXXHO UCIIOJIb30BAHUE BHUACOMATEPHUAIIOB),
O3HAaKOMJICHME ¢ oOpa3naMu XJOpPUAOB (TaJOrE€HUJIOB), O3HAKOMJICHHE C
oOpasmamMmu  ceppl M €€  COCIMHEHHSIMU  (BO3MOXKHO  HCIIOJh30BaHUE
BUJIeOMaTepraoB), HaOIOICHHE Tpollecca O0yriauBaHusl caxapa MoJ JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEpPHOM  KHUCJIOTHI, M3yYCHHE XHUMHYECKHUX CBOICTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAUYECTBEHHOM peaKkuM Ha Cyibdar-
MOH W HaOJIOJeHHEe Mpu3HaKa €€ MPOTEKaHMs, O3HAKOMJICHHE C (DU3NYECKUMU
cBolicTBamMu azora, ¢ochopa W HUX COSTUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEepUaIoB), oOpa3iamMu a30THBIX U (OCHOPHBIX yAO0OpEHUH, MOTyYEHHE,
cobupaHue, paclio3HaBaHWE W H3Y4YCHHWE CBOWCTB aMMHaka, IPOBEJCHUE
KaueCTBEHHBIX PeaklMil Ha MOH aMMOHUS U ¢GochaT-uOH U U3YYEHUE NPU3HAKOB
WX POTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHOMN a30THOM KUCIOTHI C MEJIbIO
(BO3MOXHO UCIIOJIb30BAHUE BUJIEOMATEPUAJIOB), U3y4yEeHUe Mozenen
KPUCTANTMYECKUX PEIETOK anmasza, rpadura, ¢ymiepeHa, O3HAKOMIICEHHE C
IPOIIECCOM  aJCOPOIMM  PAaCTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YIIEM U
YCTPOMCTBOM MPOTUBOTa3a, MojJydyeHue, COOMpaHue, paclio3HaBaHHE U HU3yYCHHE
CBOMCTB YIJIEKHCIIOTO Ta3a, MpOBEJeHNE KauyeCTBEHHBIX peakiuil Ha kapOoHaAT H
CWIMKAT-UOHbBl W HW3yYEHHE NPU3HAKOB HX MPOTEKAHMS, O3HAKOMIICHUE C
OPOJIYKIHMEN CUJIMKATHON MPOMBIILUIEHHOCTH, PEIICHHE HSKCIEPUMEHTAIBHBIX
3a71a4 o TeMe «BakHelnine HeEMETAJUIBI U UX COSTUHEHUS) .

MeTauibl 1 MX COeTUHEHUS

OO0mast XxapakTepUCTUKAa XUMHYECKUX JI€MEHTOB — METAJUIOB Ha OCHOBAHHH
UX TMoJiokeHuss B llepmogmueckod cucreme xumuuyeckux snemeHtoB [[. .
MenpneneeBa u cTpoeHus: atoMoB. CTpoeHue MeTaioB. MeTanudeckas CBsi3b U
METAJUIMYECKasi ~ KpUCTAUIMUecKass  pemeTKa.  DJIEKTPOXUMHUYECKUH  pAal
HampsHKeHU MeTamioB. Ousndeckne u XUMUYECKUE CBOMCTBA MeTaiuioB. O0mue
crnocoObl MoyyeHus MeTamioB. [loHATHE O KOppO3UM METAJIOB, OCHOBHBIE
crocoObl 3aUThl UX OT Koppo3uu. CmiaBbl (CTajib, YYryH, AIOpPATIOMUHUMH,
OpoH32a) U UX MPUMEHEHHUE B OBITY ¥ MPOMBIIIJICHHOCTH.

[Ilesounble MeTauibl: MOJIOXKEeHUE B [lepronnyeckor CHCTEME XHUMHYECKUX
anemeHToB JI. 1. MenaeneeBa, cTpoeHHE MX aTOMOB, HaX0XIAEHHUE B IMPUPOIE.
dusnyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUJIbI U



TUAPOKCHUABI HATpusd MW Kanus. lIpuMeHeHHe WIEIOYHBIX METAIJI0OB M UX
COCIMHECHUM.

IllenoyHO3EMENBHBIE METAIBI MAarHMd M KaJIbLMM: IIOJOXECHHE B
Ilepuonnueckon cucrteMe xumMudeckux sneMeHToB . M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJI€HUE B Ipupoae. PU3NUECKUE U XUMUYECKHNE CBOMCTBA MarHus
u Kanblus. BaxuHelmume coenuHeHHUs] KalblMs (OKCUI, THUIAPOKCHUI, COJIH).
XKécTkocTh BOABI U CIIOCOOBI €€ YCTPAHEHHUS.

ANOMUHMHI: IOJIO)KEeHUE B [lepnoanyueckoi cuCTEME XUMUYECKHX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHuE aroMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMHUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHBIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanyeckoil cucreme XMMUYECKUX 3IE€MEHTOB /.
. MengeneeBa, CTpOEHHE aToOMa, HaxoXkiaeHue B mpupoae. dusznueckue u
XUMUYECKHE CBOMCTBA Xene3a. OKCUIbI, THAPOKCU bl U conn xkenesa (I1) u xene3a
(1), ux cocTaB, CBOWCTBA U MOJIYYCHHE.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE ¢ oO0pasllaMd METAUIOB M CIUIaBOB, WX (PU3HUYECCKUMHU
CBOMCTBaMH, U3Yy4Y€HHE  PE3YJIbTAaTOB  KOPPO3UHU  METAIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPHUATIOB), OCOOEHHOCTEW B3aMMOJEUCTBUS OKCHIA
KaJIbLIUSI M HATpUSl C BOAOM (BO3MOYKHO HCIIOJb30BAHUE BHJIEOMATEPUATIOB),
UCCIIEIOBAHNE CBOMCTB KECTKOM BOJBI, IIPOLIECCA TOPEHUS XKeje3a B KUCIOPOJe
(BO3MOXHO  HCIIOJIb30BaHHWE  BHUJAEOMATEpPUAIOB), MPU3HAKOB  MPOTEKaHUs
KAUYECTBEHHBIX PEaKLHU HA MOHBI: MAarHWs, KaJIbLUs, aJIOMUHMUS, [IUHKA, JKeJle3a
(1) u xenesa (III), meau (II), HaGrOAEHME U OMUCAHKE MPOIECCOB OKPAIIMBAHMUS
IUIJAaMEHW MOHAMHU HATpUs, Kalud U KaiblUs (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEpPHUAJIOB), UCCieIoBaHne aM(pOTEPHBIX CBOWCTB THJPOKCHAA ATIOMUHUS
Y TUIPOKCHUA LIMHKA, PEIIEHNUE IKCIEPUMEHTAIBHBIX 3a7a4 110 Teme «BaxkHeimue
METAJUIBI U UX COCTUHEHUSI.

XuMHS U OKpY KaKlIas cpeaa

BemecTtBa m Marepuasibl B ITOBCEHEBHOM JKHM3HM 4YeIOBEKa. be3omacHoe
MCIIOJIb30BAaHUE BEIIECTB U XMMHUYECKUX peakuuii B ObITy. [lepBas momoins npu
XUMHUYECKHX 0KOTax U OTPABIICHUSX.

XHUMHUYECKOE 3arps3HEHHUE OKpYKawliel cpeanl (MpeaenabHas IO0MyCcTUMast
KOHIIeHTpanus Beulects, nainee — [1/IK). Ponp xumun B penieHun 3KoJI0TrMUeCKUX
mpooIeMm.

Xumuueckuit IKCnepumMeHm:

U3y4eHHEe 00pa3Il0oB MaTepHANOB (CTEKIJIO, CIUIABBI METAJJIOB, MOJIMMEPHBIC
MaTepuarbl).

Mexcnpeomemuvwie ceasu



Peanuzanmss MEXIpEAMETHBIX CBSI3€M MpPU HM3yYeHWH XUMHH B 9 Kiacce
OCYILIECTBIISIETCSI 4Yepe3 HCIOJIb30BaHUE KaK OOIMMX eCTECTBEHHO-HAyYHBIX
MOHATHH, TaK W TOHATHH, SBJISIONUXCS CUCTEMHBIMH JIJISI OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmme ecCTeCTBEHHO-HAYYHBIC TOHITHS: HAY4YHBIH (DaKT, THIOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHUHTE3, KiIaccu(puKanus, TMEepUOIUIHOCTh, HAOIIOEHNE,
OKCIIEPUMEHT, MOJCIIMPOBAHUE, H3MEPECHHE, MOJIeb, SBJICHUE, ITaPHUKOBBIN
3 PeKT, TEXHOJIOTUS, MaTepUAIIbI.

dusnka: Matepus, aToM, DJJCKTPOH, IPOTOH, HEUTPOH, WOH, HYKIH]I,
M30TOIBI, PaJAMOAKTUBHOCTh, MOJICKYJIA, SJCKTPUYCCKUN 3apsia, TPOBOIHHUKH,
MOJIYTIPOBOAHUKH, JTUANCKTPUKH, (POTOIJIEMEHT, BEHIECTBO, TEJNO, OOBEM,
arperaTHoe COCTOSIHUE BEIIEeCTBa, ra3, pacTBOpP, PpaCTBOPUMOCTb, KPUCTALTUIECKAs
peméTka, CIUIaBbl, (U3MYECKHE BEIMYUHBI, SAUHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TJIAHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢ortocuHTe3, NbIXaHWe, OWocdepa, PKOCUCTEMA, MHHEPATLHBIC
yJI0OpEHHUSI, MUKPOAJIEMEHTBI, MAKPO3JIEMCHTHI, ITUTATCIILHBIC BEIICCTRA.

I'eorpadus: armocdepa, rumpocdhepa, MHHEpANb, TOPHBIE  TOPOIHI,
NIOJIC3HBIC NCKOIIaeMBbIE, TOIIJIUBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA IIPOI'PAMMBLI 110
XUMHHAN HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUA

JINMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3ylbTaThl OCBOCHMSI MPOrPAMMBbI  OCHOBHOI'O  OOIIETo
o0pa3oBaHus JOCTUTAlOTCS B Xo0J€ OOy4YeHUS XUMHHM B €AMHCTBE Yy4eOHOU u
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COLMOKYJIbTYPHBIMU M JYyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, NPUHATHIMU B
oOlllecTBE TMpaBWIAMU U HOPMaMHU TOBEJEHUS U CIIOCOOCTBYIOT TIpolieccaM
CaMOTO3HaHUs, CAMOPA3BUTHUS U COLMAIA3AIMN O0yUYaIOIIUXCS.

JIM4HOCTHBIE  pe3ydbTaThl  OTpPaXalOT  TOTOBHOCTh  OOYYaIOIIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOW MO3WTUBHBIX IIEHHOCTHBIX OpUEHTAUHUN U
paclIMpeHue ONbITa JCSITEILHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCTIMTAHMS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
U HAy4YHOMY HaCJEIWI0, TOHMMAaHUA 3HAYEHUS XMMHUYECKOM HAyKh B JKU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMHQOpMaLUE O
MEPEIOBbIX JOCTHKEHUAX M OTKPBITUSAX MHUPOBONM W OTEUECTBEHHON XUMMH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTpONUCTBE MHUpa U OOIIECTBA;

2) rpaIaHCKOT0 BOCITUTAHMS:

NPEACTaBICHUS O COLUMAJIbHBIX HOPMax M IMpaBUJaX MEXKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOHMCCIIENOBATEIbCKOM,  TBOPYECKOM W ApYruX  BHUAAX
JESTENBHOCTH, TOTOBHOCTH K Pa3HOOOpA3HOW COBMECTHOW JEATEIHHOCTU TpHU
BBIMIOJTHEHUU YYEOHBIX, TIO3HABATENbHBIX 3a/lay, BBIMOJHEHUH XUMUYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX TTPOEKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAaHUIO
M B3aUMOIIOMOIIM B TIpollecce OTOW Yy4eOHOW NESITeNbHOCTH, TOTOBHOCTHU
OLICHUBAaThb CBOE TMOBEACHUE M IMIOCTYNKHM CBOUX TOBAPHILEH C MO3ULIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCJIEACTBUI OCTYIIKOB;

3) HeHHOCTH HAYYHOT 0 MO3HAHMS

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHSI HAYKH M COCTABISIOLIME
OCHOBY JIJI1 TIOHUMAaHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS TPHUPOJBI, B3aMMOCBS3SIX YEIOBEKA C
MPUPOJTHOMN CPEION, O POJIM XMMHUU B TO3HAHUU dTHX 3aKOHOMEPHOCTEH;

IIO3HABATEJIbHBIE MOTHWBBI, HAIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUW IO
XAUMHH, HEOOXOIUMBIE I OOBSICHEHUS HAOJIOMAEMBIX TPOIECCOB W SBIICHUH,
MO3HABATEIbHOM, MH(OPMALMOHHON M YUTATENbCKON KYyJIbTYpbl, B TOM YHCIIEC
HaBBIKOB CaAMOCTOSITEJIbHOM pabOThl ¢ Yy4€OHBIMU TEKCTAMH, CIPaBOYHOM



JUTEPATYpPOr, JOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAMU HH(POPMAITMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOYYEHHMIO M TMO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €aMOOOpa3OBaHMIO, MPOCKTHOM W  HCCIIEIOBATEIBCKON
JESATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHHUS B
JIaTbHEUIIIEM;

4) opMHUpOBaHHUSI KYJIbTYPbI 3I0POBbS:

OCO3HAHWE IICHHOCTH JKW3HHM, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3JI0POBBIO, YCTAaHOBKH Ha 3/I0POBBI 00pa3 JKW3HH, OCO3HAHUE IOCIICICTBHHA H
HENPHSITHE BPEAHBIX MPUBBIUCK (YIIOTPEOIICHHSI AIKOTOJISI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COONIIOZICHUs TpaBuil O€30MaCHOCTH TIpU  OOpalleHuu ¢
XUMHYECKUMU BEIIECTBAMH B OBITY U PCATbHOM KU3HU;

5) Tpy/10BOro BOCTIMTAHUS:

MHTEPEC K MPAKTHYSCKOMY M3YUYEHHUIO Tpodeccrii U Tpyaa pa3IudHOro poja,
yBOXCHHEC K TPYAYy W pe3yibTaTaM TPYAOBOW IEATEILHOCTH, B TOM YHCIE Ha
OCHOBE IIPUMEHEHHUs TMPEAMETHBIX 3HAHMM 110 XWMHH, OCO3HAHHBIM BBIOOD
WHAVUBUAYATHLHON TPACKTOPHH MPOJIOJDKCHHUS 00pa30oBaHus C YYETOM JTUYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCIeHON nMpodeCcCUOHANBHON NESITEIbHOCTH U Pa3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHATIBHOM Cpelie;

6) 9KOJIOrM4eCKOro BOCIIUTAHHUSI:

HKOJIOTHYECKHU IIeJieco00pa3HOe OTHOIICHHE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIeCTBOBAHMS, TOHUMAaHHUE LIEHHOCTH 3J0POBOTO U
Oe3omacHoro oOpasza JKU3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
buznueckoMy M TICUXMYECKOMY 3J0pPOBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHUS
npaBWII 0€301MIaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, A TAKXKE B CUTYAIUsX,
YTPOKAIOIIUX 3/I0POBBIO U )KU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, MOJIy4aeMble MPU WU3YYCHUHU XUMUH, IS
peLIeHUS 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MOBBILICHUS
YPOBHS  JKOJOTUYECKOW KYJIbTYpPhl, OCO3HAHUS TJIOOQIBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEM M IMyTeH WX pelIeHUs MOCPEACTBOM METOJOB XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUS PYKOBOJACTBOBATHCS UM B MO3HABATEIHbHOM,
KOMMYHHUKAaTUBHOW U COUMAIIBHON MIPAKTHKE.

METANPEIMETHBIE PE3YJIbTATHBI

B cocraBe MerampeaMETHBIX PE3YNbTATOB BBIICISIOT 3HAYMMBIC TS
dbopMupOBaHUST MUPOBO33PEHHUS OOIICHAyYHbIE TMOHATHA (3aKOH, Teopus,
MPUHIINI, TUTIOTe3a, (DAKT, CUCTeMa, MPOIIECC, SKCTIEPUMEHT U JIPYToe.), KOTOpPhIE
WCITIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX NpEIMeTax W TMO3BOJISIOT Ha
OCHOBE 3HAHHWM W3 ATUX MPEIMETOB (OPMHUPOBATH MPECTABICHUE O IEIOCTHON



Hay4YHOW KapTUHE MUpa, U YHUBEpCAIbHbIC YUeOHbIC NeUCTBUS (TTO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, DPETYJIATHBHBIE), KOTOpblE 0OecneunBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHHUIO M OCYLIECTBJICHHUIO Y4YEOHOMU
JEeSATENbHOCTH.

Ilo3naBaTe/ibHBbIE YHUBEPCAIBbHbIE YUeOHbIE JelCTBUSA

ba3oBble JJornyecKue 1eicTBUA:

YMEHHUS HCIOIb30BaTh MNPUEMBI JIOTUYECKOTO MBIIIJIEHUS TPU OCBOCHHUHU
3HAaHUMN: PACKPBIBATh CMBICI XMUMHYECKUX TMOHSATUN (BBIACIATh UX XapaKTEPHbBIC
PU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TMOHATHSIMHU), UCIOJIH30BAThH
MOHSTHUS JJ1s1 OOBSICHEHHS OTAEIbHBIX (DAKTOB U SIBJICHUMN, BEIOMPATH OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMK XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEaKIIUH,
yCTaHABJIMBATh MPUYUHHO-CIICJICTBEHHBIC CBSI3M MEXKIYy OOBEKTAMH HW3Yy4YEHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICIYKTUBHBIEC, 110 aHAJIOTUH),
JieaTh BEIBOABI U 3aKIIIOUCHUS;

yMEHHE TIPUMEHITh B TIpoIlecce TO3HAHUS TOHATHSA (TIPEAMETHBIE U
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3yeMbIC B XUMUH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XUMUU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI JJIEMEHTa), XuMHuueckas (opMyna W ypaBHEHHE
XUMHYECKOW peakiuu — MpU pelIeHUH y4eOHO-TT03HaBATEeIbHBIX 3a71a4, C YYETOM
ATUX MOJEJIBHBIX NMPEACTABICHUN BBISABIATH M XapaKTepU30BaTh CYIIECTBEHHbIC
NPU3HAKUA U3YYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEaKInH,
BBISIBJISITE  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJIEICTBEHHBbIE CBA3M U
IPOTUBOPEUHUS B U3YyUAEMBIX MPOLIECCAX U SABICHUSX.

Ba3oBble ucciaenoBaTeLCKHe 1eHCTBUSA.

YMEHHUE HCIIOJIb30BATh IOCTABICHHBIE BOIMNPOCHI B KAaue€CTBE HMHCTPYMEHTA
MO3HAHUS, a TakKK€ B KaueCTBE OCHOBBI s (DOPMUPOBAHHS THUIMOTE3bI IO
IPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHHII;

NpUOOpETeHHE ONbITa IO IUIAHWPOBAHUIO, OpPraHU3allUd W TIPOBEICHUIO
VYCHHUYECKHX JKCIIEPUMEHTOB, YMEHHE HaONIOMaTh 3a XOJOM IpoIlecca,
CaMOCTOSITEIILHO MPOTHO3UPOBAThH €ro Pe3yibTaT, POpMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO ONBITA, UCCIECIOBAHUS, COCTABISTh OTUET
0 MpoJIeTTaHHOM padoTe.

Pabora ¢ unpopmaumueii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIIHIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XHUMHYECKOIO COJEpkKaHUSA, CIPABOYHbBIC
mocoOusi, pecypcsl MHTepHETa), KPUTHUYECKH OIEHWBATH MPOTHBOPECUYUBYIO U
HEJIOCTOBEPHYIO HH(POPMALIHIO;



YMEHHE NPHUMEHSITh PA3IMYHbIE METOJbI M 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpMaIMM U COOTBETCTBYIOLIMX JAHHBIX, HEOOXOJUMBIX MJI BBIIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 337a4 ONPEIEIEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTH  MCHOJB30BaHMS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJIEHUE KYJbTYpOIl aKTUBHOT'O MCIOJIb30BAHUS PA3IMYHBIX TIOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMPATH ONTHUMANIbHYIO (DOpMY IpencTaBiieHus UHpOpManuu u
WUTIOCTPUPOBATh pEIllaeMble 3a/lauyd  HECIOXHBIMH CXEMaMH, JuarpaMMami,
IpyruMu popMamu rpaduKu U UX KOMOMHAIUSMU;

yMEHHE HCIOJb30BaTh M AaHAIM3UPOBATh B Tpolecce ydyeOHOH U
UCCJIeI0BATENbCKON JESITENIbHOCTH MH(DOPMALUIO O BIMSHUM MPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIIOPTAa HA COCTOSHUE OKPYKAIOIIEeH MPUPOIHOM
Cpelibl.

KommyHuKaTHBHBIE YHHBEPCcAJIbHbIE Y4eOHbIe JeiCTBUS:

YMEHHsS 3aJlaBaTh BOIPOCHl (B XOJe Juanora W (WJIu) AMCKYCCHM) IO
CylmIeCTBY  oOCyXJaemMod  TeMbl, (OPMYIHPOBATH CBOU  MPEAJIOKECHUS
OTHOCHUTEJIHHO BBITTOJIHEHUS TPEJIJIOKEHHOM 3a/1auu;

YMEHHUS  MPEJCTaBIsATh  TOJYyYEHHbIE  PE3yJbTaThl  IMO3HABATEIILHOU
JESATENbHOCTH B YCTHBIX W THUCBMEHHBIX TEKCTax; JejaTh Mpe3eHTAIUI0
PE3YJIbTATOB BBHIMOJHEHUS XMMUUYECKOTO JKCIEepUMeHTa (J1abopaTOpHOro OIbITa,
1abopaTOpHOM pabOTHI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YI€OHOTO IPOEKTA);

yMEHHUS y4eOHOTO COTPYJAHMYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
NO3HABATEJIbHOM W HCCIENOBATEIIbCKOM  JIESITENIBHOCTH  NpPU  PELIEHUU
BO3HUKAIONIUX MpoOJieM Ha OCHOBE Yy4y€Ta OOIIMX WHTEPECOB M COTJIACOBAHUS
no3unui (00CyXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBbI», KOOPIUHAIIUS
COBMECTHBIX JCHCTBHI, OIpENEICHUEe KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOM paboTHI U ApyTHE).

PerysiTUBHbIC YHUBepPCaAIbHbIE Y4eOHbIE AeCTBHS:

YMEHUE CAMOCTOSITENILHO ONPENENATh LEIU AEATEIbHOCTH, IUIAaHHPOBATH,
OCYILIECTBIISATh, KOHTPOJIHUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee d(pPeKTUBHBIE CITOCOOBI pEIeHUsT yUeOHBIX U
II0O3HABATEIBHBIX 3aJa4, CaMOCTOSITEJIBHO COCTaBIATh WIM KOPPEKTHPOBAThH
MPEIJIOKEHHBIA QITOPUTM  JEUCTBUA NIPU BBINOJHEHUHU 3aJaHUM C Y4ETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IIOJIYYEHHOIO PE3yJIbTaTa 3asBICHHON LIE€JH, YMEHHUE
MCITI0JIB30BaTh U AaHAJIM3UPOBATh KOHTEKCTHI, IIPEIJIaraéMbl€ B YCJIOBUU 3aJaHU.

HNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX pPE3YJbTaTOB IO OCBOEHUIO 0053aTEIbHOrO
COJIepKaHMsl, YCTAaHOBJIEHHOrO JaHHOM (deaepanbHOl paboueil mnporpamMMmon,
BBIICJIAIOT: OCBOCHHBIE 00YUYaOIMMUCS HAyYHbIE 3HAHUS, YMEHHUS U CIIOCOOBI



NedcTBUM, crneuupuyeckue s TOpeAMETHOM o0mactTu  «XUMHS», BHJIbI
NEATENBHOCTA MO  TOJYYEHUIO HOBOTO  3HAHWS, €ro HHTEPIpPETAlNH,
npeoOpa3oBaHUIO U MPUMEHEHUIO B PA3TUYHBIX YUEOHBIX U HOBBIX CUTYaIIHSX.

K koHiry o0ydenus B 8 ki1acce npeMeTHbIE pe3yJIbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YyJaIOIIUXCS YMEHUM:

e PACKpBIBATh CMBICI OCHOBHBIX XMMHYECKHUX MOHSATHUI: aTOM, MOJIEKYJA,
XUMHUYECKHI JJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJIIpHAasi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00BEM,
OKCHJI, KHUCJIOTa, OCHOBAaHHUE, COJIb, JJIEKTPOOTPULIATEIBHOCTb, CTEIECHb
OKHCJICHUS, XUMHYECKasl peakius, KiacCu(pUKaIus peakiui: peaxiuu
COCIMHECHUS, PEAKIMU PA3JIOKECHUS, PEaKIMU 3aMEIICHUsl, PEaKUNU
oOMeHa, HK30- ¥ SHJOTEPMUUYECKHUE PEaKIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aroMma, DJIEKTPOHHBIA CIIONW aroMa, aTOMHas OpOUTal b, paguyc
aToMa, XMMHYECKasl CBSI3b, MOJIAPHAS W HEMOJApHAas KOBAJICHTHAs CBS3b,
WOHHAsI CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOpP, MaccoBas J0Jid BEIECTBa
(poI1eHTHAsI KOHIICHTPAIIKs) B PACTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHWMHUYECKHUX TOHATHH H
IPUMEHATH 3TH MMOHATHS IIPU ONMCAHUU BEIIECTB U X MTPEBPAILCHHUI;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY [UIsl COCTaBJICHHS (HOpMyT
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUI;

e ONpENENSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJCHHUS  DJEMEHTOB B  OHHApHBIX  COCJUHEHUSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAcCy COEAUHEHUU 10
dbopMynaMm, BHA XUMHYECKOW CBs3U (KOBajJeHTHasT M HOHHAas) B
HEOPraHMYECKUX COCANHEHUSAX;

e packpeiBaTh cMmbica Ilepuwogmueckoro 3akona J[. WM. Menneneena:
JEMOHCTPUPOBATh IMOHUMAHUE NEPUOAUYECKON 3aBUCHUMOCTH CBOWCTB
XUMHYECKHX JIEMEHTOB OT MX NOJIOKEHUs B llepmoaumueckoi cucreme,
3aKOHOB COXPaHEHHUsI MacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YU€HHs], 3aKOHa ABOTaapo;

e OIHWCHIBATH U XapakTepu3oBaTh TabmuuHyro ¢opmy lleprnoanueckoit
CHCTEMBl XMMHMYECKMX DJJEMEHTOB: pa3iu4aTh TMOHATHUS  «TJIaBHas
noarpymnmna (A-rpynmna)» u «mmobouynas nmoarpynma (b-rpymnma)», maneie u
OomnbpIIMEe TEPHOIBI, COOTHOCHTh OOO3HAUCHHUS, KOTOPHIE HMEIOTCA B
tabmune «llepuoguyeckas cuctemMa XuMHYecKHX diemeHToB J[. .
MenzeneeBa» ¢ YHCIOBBIMU XAPAKTEPUCTUKAMHU CTPOCHHUS aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsij s1pa, 00IIee YUCIIO 3JIEKTPOHOB
U pacnpeeneHle uX Mo 3JEKTPOHHBIM CII0SIM);

KJIaCCU(HUIIMPOBATh XUMUYECKHUE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE pPEAKUUU (IO YUCIY U COCTaBY YYacTBYIOLIUMX B pPEAKIUU
BEUIECTB, IO TEIJIOBOMY 3D (DexTy);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPK/Aasi OMUCAHUE NMPUMEPAMU MOJIEKYISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

IPOrHO3UPOBATH CBOMCTBA BEILECTB B 3aBUCUMOCTU OT UX KaUY€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTU TMPOTEKAHUS XUMHUYECKUMX TPEBpALLICHUN B
Pa3IUYHbBIX YCIOBUSX;

BBIUUCISATh OTHOCUTENIBHYIO MOJIEKYJSIDHYIO U MOJSIPHYIO  MacChbl
BEUIECTB, MAaCCOBYIO JOJIO XUMHUYECKOro »dJeMeHTa 1o QopMmylie
COEJIMHEHHUS, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMUYECKOM peaKIuu;

NPUMEHSITh OCHOBHBIEC OINEPAIMU MBICIUTEIIbHON JesATEeIbHOCTH — aHAIU3
U CUHTE3, CpaBHEHHUE, 0000IIeHHe, CHUCTeMaTH3aluio, KIacCHU(PUKALHIO,
BBISIBJICHUE MPUUYMHHO-CJIEICTBEHHBIX CBA3€H — JJII M3y4Y€HUs CBOMWCTB
BEIIECTB W XUMHYECKHX PpEAKUUWA, ECTECTBEHHO-HAYYHbIE METO/IbI
NO3HaHUsI — HaONIJIeHHe, M3MEpEHUe, MOJECIMPOBAHUE, SKCIEPUMEHT
(peayIbHBIN U MBICJIICHHBIN);

cleioBaTh ~ IpaBUJiaM  IIOJb30BaHUA  XMMHUYECKONM  TOCYyIOM U
nabopaTopHbiM 00OpYJOBaHUEM, a Tak)Ke TMpaBUiaM oOOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIHMSMU 1O BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJIYYECHUI0O U COOMpPaHUIO
ra3oo0pa3HbIX BeIIeCTB (BOAOpOAA M KHUCJIOPOJa), MPHUTOTOBICHUIO
pPacTBOPOB C OMNpPEAECIEHHON MAaCcCOBOM J0JIEW PacCTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTh  XMUMHUYECKHE  SKCHEPUMEHTHI IO
pacno3HaBaHUIO PACTBOPOB IIEJIOUYEH M KUCIIOT C IOMOILIBI MHJIUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U APYTHUE).

K xonmy o6yuenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJIKHBI OTPaXKaTh C(HOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUH:

PacKpbIBaTh CMBIC OCHOBHBIX XUMHUUYECKUX TMOHATUN: XUMHUYECKHI
AJIEMEHT, aTOM, MOJEKyjla, HWOH, KaTUOH, aHUOH, IMPOCTOE BEIECTBO,
CJIO)KHOE€ BEIIECTBO, BaJIEGHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHSI, XUMHYECKasl PEaKIusi, XUMUIECKasi CBs3b, TEIIIOBOU AP (DEKT
peakiuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJEKTPOJIMTHYECKAsT JIUCCOLMAIMS, PEaKUUH HOHHOIO
oOMeHa, KaTajau3aTop, XMMHUYECKOEe pPaBHOBECHE, OOpaTUMBbIE U



HEOOpaTUMbIE peaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pPEaKIINH,
OKHCIIUTENb,  BOCCTAHOBUTEIb,  OKHCIEHHUE W BOCCTaHOBJICHHUE,
amioTponus, aMm(pOTEepHOCTh, XUMHUYECKasi CBSI3b (KOBaJICHTHAsl, MOHHAs,
METaNINYeCcKasi), KpHUCTAJUIMYECKass peueTKa, KOppo3Hs METalIoB,
CIJIaBbl, CKOPOCTh XUMHUYECKOW pEaKluu, MNOPeAeabHO JTOMyCTUMas
koHueHTpauus [1JIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XUMHUYECKUX TIOHSATUH U
IPUMEHSATH 3TU MOHSTHS TIPU ONMKUCAHUU BEIIECTB U UX MPEBPAICHUI;
UCIIOJIB30BaTh XMMHUYECKYIO CHUMBOJIUKY [IJIi COCTaBjieHUs Gopmyl
BEIIIECTB M YPABHCHUN XUMUYECKUX PEaAKIU;

ONPEAEISATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOTO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K
OTPEICIEHHOMY KJIacCy COCIMHEHUM 1o (opMynam, BUJ XUMHYECKOU
CBsi3M  (KOBaJICHTHAsi, WOHHAs, METAUIMYECKas) B HEOPraHUYECKHUX
COCIMHEHUSAX, 3apsj] MOHA M0 XUMHUYECKOU (hopMmysie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCIMHEHUM, TUIT KPUCTALTMYECKOU
PELIETKNM KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmbici Ilepuonnueckoro 3akona JI. M. MenpaeneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OIHUCHIBATH W XapaKTepU30BaTh
Tabinunyto ¢opmy Ilepuonnueckoil CUCTEMBbl XMUMHUYECKHX 3JIEMEHTOB:
pasnuyaTth MOHATUS «rjaBHasg mnoArpynna (A-Tpynma)y U «moOouyHas
noarpymnmna (b-rpynma)», maneie u OONbIIME MEPUOMBI, COOTHOCHUTH
o003HaueHusl, KOTOpble HMEIOTCS B MEPUOJUYECKON Tabnuie, ¢
YUCJIOBBIMU  XapaKTEpPUCTHKAMH  CTPOEHUSI  aTOMOB  XHUMHYECKHX
ANIEMEHTOB (COCTaB M 3apsia  sApa, OOIIee YHUCIO DIEKTPOHOB U
pacrpesieieHie WX TI0 DJICKTPOHHBIM  CIIOSIM), OOBSACHATH  OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHUHM CBOMCTB 3JIEMEHTOB M MX COEIUHECHUHN B
npeaenax MajblX MEPUOOB U TJIABHBIX MOJATPYII C YYETOM CTPOEHUS HX
aTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMHUYECKHE peakluu (M0 YUCIYy M COCTaBY YYACTBYIOLIUX B pEaKIUU
BEIIECTB, MO TETUIOBOMY 3(PeKTy, M0 M3MEHEHHUIO CTETICHEW OKUCICHUS
XUMUYECKUX JIEMEHTOB);

XapaKTepru30BaTh (OMHUCHIBATH) O0mMMKEe W CrenuPUIecKue XHUMHYCCKUE
CBOMCTBa MPOCTBIX M CJOXKHBIX BEIIECTB, MOATBEPXKIasi OMNUCAHUE
npuMEpaMy MOJIEKYJISIPHBIX M HMOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIU;

COCTaBJSITb YPaBHEHUS DJEKTPOIUTUYECKOW AHCCOLMAIMU  KHUCIOT,
LIEJIOYEN U COJIEH, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKLIUI MOHHOTO



oOMEHa, ypaBHCHHUS pEaklWid, TMOATBEPKIAIOIMNUX CYIIECTBOBAHHE
TCHETHYECKOW CBSI3U MEXIY BEIIECTBAMHU PA3IUIHBIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MOCPEJICTBOM COCTABJICHHS SJICKTPOHHOTO OajlaHCa ATHX PEaKIUH;
IPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBUCUMOCTH OT WX CTPOCHWS,
BO3MOXXHOCTH TIPOTEKAHHWS XUMHUYCCKUX TIPEBPAIICHUN B Pa3IMIHBIX
YCIIOBUSX;

BBIUUCIISATH OTHOCHUTEIIBHYIO MOJICKYJISIPHYIO W MOJSIPHYIO  MacChl
BEIICCTB, MAaCCOBYIO JOJIO XUMHUYECKOTO DJJeMeHTa T0 QopMylie
COCIMHCHHUS, MaCCOBYIO JIOJTIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUEThI
110 YPaBHEHUIO XUMUYCCKOHN peaKIuu;

coOn0gaTh  MpaBWJIa  MOJIB30BAHUS ~ XMMHUYECKOW  MOCynoi u
7a00paTOpHBIM  00OpYyIOBAaHHMEM, a TaKXKe TMpaBuUja OOpalieHus ¢
BEIICCTBAMH B COOTBETCTBUM C HMHCTPYKIUSMH TIO BBITIOJIHCHHIO
7a00paTOPHBIX XMMHUYECKUX OIBITOB IO TOJIYYCHUI0O WU COOMPaHUIO
ra3000pa3HbIX BEIIESCTB (AaMMHAaKa M YTIJICKHUCIIOTO rasa);

NPOBOAUTL  PEaKIMKM, MOATBEPXKAAIONINE  KAYCCTBCHHBIM  COCTaB
Pa3IUYHBIX BEIISCTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOPH[I-, OPOMHM/I-,
uoaua-, kapOoHat-, ¢ocdar-, cuiIukKaT-, Ccyibdar-, THIPOKCUI-UOHBI,
KaTHOHBl aMMOHHUS U WOHBI M3YyYECHHBIX METAJIJIOB, NMPUCYTCTBYIOIIUE B
BOJHBIX PACTBOpaxX HEOPraHUUYECKUX BEIIECTB;

MPUMEHATh OCHOBHBIE OIEpaIlid MBICIUTEIHFHON JACATEILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, OOOOIIEeHHe, CHUCTEeMaTU3AII0, BBISBICHUE
NPUYMHHO-CIICICTBEHHBIX CBS3€ld — JJIi M3YYCHHs] CBOWCTB BEIECTB U
XUMUYECKUX pPEaKlMi, eCTeCTBEHHO-HAy4YHBbIC METOAbl IIO3HAHHUS —
HaOII0/IeHHe, M3MEPEHHUE, MOJEIUPOBaHUE, SKCIIEPUMEHT (peasibHBIM W
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaudecTBo yacoB
Ne HaunmeHoBaHMe pa3/ies10B U DJIeKTpOHHbIe (LH(POBbIE)
KonTtpoibHbIe IIpakTHyeckue
n/n TeM MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoTsbI padoThI
Paznen 1. IlepBonavanbHble XMMHUYECKHE MTOHSITHUS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUSA U 5 5 bubnuorexa [JOK
' MIPAKTHYECKOM EATEIIbHOCTH https://m.edsoo.ru/7f41837c
YyeJloBeKa
19 BemecTBa 1 xuMu4eckue 15 1 bu6moreka [OK
' peaKkiuu https://m.edsoo.ru/7f41837¢
Hroro mo paznmeny 20
Pa3nen 2. BaxkHeiimme npeacTaBuTe/ M HEOPraHU4eCKMX BellecTB
51 Bosznyx. Kucnopon. Ilonsitue 5 bubnuoreka [IOK
' 00 oKcuIax https://m.edsoo.ru/7f41837c
59 Bopopon.Ilonsarue o kuciorax 8 1 bu6mmoreka [IOK
' U COJISIX https://m.edsoo.ru/7f41837¢
23 Bopa. PactBopsl. [lonsitre 06 5 1 1 bu6moreka [JOK
' OCHOBAHUSAX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KIIACCHI bu6mmoreka [JOK
2.4 . 11 1 1
HEOPraHNYECKUX COCAUHEHUN https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Pazpnean 3. Ilepuoanueckuii 3axkoH u Ilepuoguyeckas cucrema xumuideckunx 3j1eMeHToB /I. . MenaeneeBa. CTpoeHne aToMoB.
Xumuueckas ¢Bsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIUA




[Tepuonnueckuii 3aKOH U
IIepnoauueckas cucrema

bubmmoreka [IOK

3.1 XHUMHYECKUX 3eMeHTOoB []. 1. ! https://m.edsoo.ru/7f41837c
MemnpneneeBa. CTpoeHue atoma
XUMHYECKAA CBA3b.
3.2 OKXUCIIUTETBHO- 8 bubmmorexa [TOK
) https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJILHBIC peaKHI/II/I
bu6moteka [{OK
Hroro no pasaexy 15 https://m.edsoo.ru/7f41837c
p 3 bu6moreka [OK
C3CPBHOC BPEMit https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KoanuecTBo yacoB DJIeKTPOHHBbIE
HaunmeHnoBaHue pa3/iesioB U TeM uudpoBbIe
Ne i/ P KoHTposbHBbI IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
e padoTbl padoThI
pecypcsl
Pa3nes 1. BemecTBO M XUMHYeCKHE peaKIMHU
11 [ToBTOpenue u yriuyoieHue 3HaHUN 5 1 bubnuotexa [JOK
' OCHOBHBIX pa3JiesioB Kypca 8 kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX 4 bubmuorexa [JOK
' peaKIuii https://m.edso0.ru/7f41a636
DIIEKTPOJIMTAYECKAST JUCCOLALIMSI. bubmuorexa [JOK
1.3 8 1 1
XUMUYECKUE PEAKIIMU B PACTBOPAX https://m.edso0.ru/7f41a636
Hroro mo paznmeny 17
Paznen 2. HemeTaJuibl U HX cOeIMHEHHUS
51 OO6mras xapaKTEePUCTUKA XUMHUYIECKUX 4 1 bubnuoreka [IOK
' aneMeHToB VIIA-rpynmel. ["anorenst https://m.edsoo.ru/7f41a636
OO011ast XapaKTepuCTUKa XUMUYECKIX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmorexa [JOK
' I https://m.edsoo.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 aneMeHToB VA-rpynnsl. A30T, hocdop u ux 7 1 bubmorexa LIOK
' PYHTHHL. ’ P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO11as XapaKTepuCTUKa XUMUIECKIX
2.4 anemeHToB [VA-rpynmnel. Yriepon u 8 1 2 bubmorexa [JOK
' . PYHIIBL. poat https://m.edsoo.ru/7f41a636
KPEMHUH U UX COSAMHECHUS




Wroro mo pazneny 25
Paszgen 3. MeTaiibl M MX COeJNHEHUS
. bubnuotexa [JOK
3.1 Obmye CBOHCTBA METAIIOB 4 https://m.edsoo.ru/7f41a636
. bubnuotexa [JOK
3.2 Baxneiiime Metamisl ¥ UX COSIUHEHUS 16 httos://m.edsoo.ru/7f41a636
Hroro mo paznery 20
Paznea 4. Xumus u oKpyxawuas cpeaa
41 B COBeKA 3 bu6moreka [{OK
' CILCCTBA 1 MATCPUAIILL B HHIHH HET https://m.edsoo.ru/7f41a636
Hroro mo paznmeny 3
p 3 bu6mmoreka [JOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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