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MNOACHUTEJIBHASA 3AIIMCKA

[TporpaMMa Mo XMMHUM Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs COCTAaBIICHA Ha
OCHOBE TpeOOBaHUM K pe3yibTaTaM OCBOCHHS OCHOBHOM 00pa30BATENbHON MpPOrpaMMBbI
OCHOBHOTO 001ero oopasoBanus, npeacraBieHHbIX B @I'OC OO0, a Takke Ha OCHOBE
(denepanbHON paboyeil mporpaMMbl BOCIUTAHUS U C YYETOM KOHLENIMH IPETOAaBaHUs
yueOHOoro mpeamera «XuMHs» B 00pa3oBaTENbHBIX oOpraHm3anusx Poccuiickoi
denepanu.

[Iporpamma o XxumMuu Aa€T MPEACTAaBICHUE O LENSAX, OOUIEH cTpaTerud o0ydeHus,
BOCIHUTAHUA U Pa3BUTHA OOyYaOIIUXCSl CPEACTBAMU YUEOHOIO MpeaMETa, yCTaHABIUBACT
00s13aTeIbHOE TIPEIMETHOE COJEp)KaHUE, IPEelyCMaTpUBAET pACHpPECICHUE €ro Io
KJIacCcaM M CTPYKTYpPUPOBAHUE IO pa3jesiaM U TeMaM MPOrpamMMbl [0 XMMUH, ONPEAEIISIET
KOJIMYECTBEHHbIE M KAYECTBEHHBIE XAapAaKTEPUCTUKU COAEP)KAHUS, PEKOMEHAYEMYIO
IIOCJIEIOBATENBHOCTDh U3YUEHUS! XUMUHU C YYETOM MEKIIPEAMETHBIX U BHYTPUIIPEIMETHBIX
CBsA3€H, JIOTMKM Y4eOHOro MpoIlecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4arommxcs,
omnpeneNnsieT BO3MOXKHOCTH IMpeAMeTa I pealu3aluud TpeOOBaHHMM K pe3yJbTaTaM
OCBOCHHUSI OCHOBHOH 00pa3oBaTeNbHOM MpOTpaMMbl Ha YpPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHMsl, a TaKKe TPEOOBAHMI K pe3ysbTaTaM OOy4deHUsI XMMHUHU Ha YPOBHE IIEJei
U3Y4EHUs TpeaMeTa U OCHOBHBIX BHJIOB y4e€OHO-IIO3HABATEIbHOM JIE€ATEIBHOCTH
00yuaroerocs o OCBOCHUIO y4eOHOr0 COACpKAHMUSL.

3HaHWEe XHUMHU CIY)KAT OCHOBOM i (OPMUPOBAHUS  MHPOBO33PEHUS
oOyyaronierocsi, €ro MpeACTaBICHUI O MaTepUalbHOM €IMHCTBE MHPA, BAKHYIO POJIb
UrparoT (popMUpyeMble XMMHEHN MPEACTaBICHUS O B3aWMOIPEBPAIICHUSIX SHEPIUU U 00
3BOJIFOLIMK BEUIECTB B MPHUPOAE, O MyTSIX pElIeHUs IN00aIbHBIX MPOOJIEM YCTOMYUBOTO
pPa3BUTHS YEJIOBEYECTBA — CBHIPbEBOM, JHEPreTHUYECKOM, NHUIIEBOM M HIKOJOTMYECKON
0e30macHOCTH, MPOOIIEM 3PaBOOXPAHECHHUS.

N3ydyeHne xumuu:

CHOCOOCTBYET peanu3ali BO3MOXHOCTEH IJIsi caMOpa3BUTUS U (OPMHUpPOBAHUS
KYJITYpBI JINYHOCTH, €€ 001Iel U (PyHKIIMOHAIBHON rPaMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBAHUE MBIIUICHUSI W TBOPUYECKUX CIIOCOOHOCTEH
oOyJaronuxcsi, = HaBBIKOB ~ HX  CaMOCTOSITEIbHOM  y4eOHOH  JesATeIbHOCTH,
OKCIIEPUMEHTAIBHBIX U MCCIEAOBATEIBCKUX YMEHHM, HEOOXOANMBIX KaK B MTOBCETHEBHON
KU3HU, TaK U B IPO(PECCUOHAIBHOM 1€ATEIbHOCTH;

3HAKOMHUT CO CHEIU(PUKON HAyYHOTO MBIIUIECHUS, 3aKJIabIBA€T OCHOBBI IIE€JIOCTHOTO
B3IJIJa HA E€IUHCTBO IIPUPOABI M YEJIOBEKA, SBISETCS OTBETCTBEHHBIM JTallOM B
(bopMUPOBAHUN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YJarOIIUXCS;

croco6cTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAYYHBIM
3HAHUAM, K MIPUPOJE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B 3KOJOTMYECKOE 0Opa3oBaHUE
00yJarommxcs.

JlanHple HampaBiaeHUsT B OOYYEHHMM XUMHUU OOECIEYMBAIOTCS  CHEHU(PUKON
CoJlepKaHusl y4eOHOTrO TMpenMeTa, KOTOPHIN SIBISIETCS MeJarornyecky aaanTUPOBAHHBIM
OoTpakeHHeM 0a30BO HAYKH XMMUHU Ha OTPeIeIEHHOM JTare e€ pa3BUTHSL.



Kypc xumum Ha ypoBHE OCHOBHOTO 0OIIEro 0Opa3oBaHWs OpPHUEHTHUPOBAH Ha
OCBOEHHE OOYyYarOlUMMHCS CHCTEMbl II€PBOHAUYAIbHBIX TOHATHUH XWMHUH, OCHOB
HEOPraHWYEeCKONM XMMHMHM M HEKOTOPBIX OTAEIBHBIX 3HAYMMBIX IOHATHH OPraHMYECKOU
XUMUHU.

CtpykTypa cojaep)kaHuhs TMpPOrpaMMbl MO XUMHUHU C(HOPMHUpPOBaHA Ha OCHOBE
CUCTEMHOT0 IToAxo0/a K €€ nzydeHuro. CojiepkaHue CKIaAbIBAETCS U3 CUCTEMBI IOHATHH O
XUMHYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBbI MOHATUI 0 XUMHUYECKOH peakuuu. O6e 3Tu
CUCTEMBI CTPYKTYPHO OPTaHM30BaHBI 110 IPUHLHUITY [TOCJIEI0BATEIBHOIO PA3BUTHS 3HAHNUI
Ha OCHOBE TEOPETUYECKUX MPEICTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHS KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepnoanueckoro 3akoHa /[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMHUH;

— YYEHHS O CTPOCHHUM aTOMA U XUMUYECKOU CBS3H;

— MPEeACTaBICHUHN 00 3JEKTPOIUTHUECKON TUCCOIMAIMY BEIECTB B PAaCTBOPAX.

TeopeTndeckne 3HaHUS PACCMATPUBAIOTCS HA OCHOBE DMIIMPHUYECKH MOJYYEHHBIX U
OCMBICIIEHHBIX (DaKTOB, Pa3BUBAIOTCA IOCIEAOBATEIBHO OT OJIHOIO YPOBHS K JIPYyromy,
BBIMOJNHAS (QYHKUMHM OOBSICHEHHWS M IPOTHO3UPOBAHMS CBOMCTB, CTPOCHHUS U
BO3MOKHOCTEH IIPAKTUYECKOT0 IPUMEHEHUS U IIOJIYYEHHs U3Yy4aeMBbIX BEIECTB.

OcBoeHHe MPOrpaMMbl M0 XMMHU CIIOCOOCTBYET (POPMHUPOBAHUIO MPEACTABICHUS O
XUMHYECKON COCTABISAIOIIEN HAYyYHOW KapTUHBI MHUPA B JIOTUKE €€ CUCTEMHOU MPUPOIBL,
LIEHHOCTHOI'0 OTHOULIEHUs K HAyYHOMY 3HAHUIO U METOJaM I103HaHusA B Hayke. M3ydyenue
XUMHH TPOUCXOAUT C MPUBJICUCHUEM 3HAHUI U3 paHEee U3yUYEHHBIX YUEOHBIX IIPEIMETOB:
«Oxpyxaromuii MUp», «bruonorus. 5—7 knacce» u «Pusuka. 7 Kiacey.

[Ipn W3yyeHMH XHMHHM MPOUCXOAUT (HOPMUPOBAHHE 3HAHUI OCHOB XHMMHYECKOU
HayKM Kak o00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHMSI, IPAKTUYECKOW J1E€ATEIbHOCTH
4eJI0OBeKa U KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOM KYyJIbTYphI. 3aaya y4eOHOro nmpeamera
COCTOMT B ()OPMHUPOBAHMM CHUCTEMBl XHMHUYECKUX 3HAHMM — Ba)XKHEUIIUX (DaKTOB,
NOHATUH, 3aKOHOB M  TEOPETUYECKHUX  IOJIOKEHUH, JOCTYIHBIX  00O0OIIEeHUN
MHUPOBO33PEHUYECKOTO XapaKTepa, sI3bIKa HAayKH, B NPHOOMIEHUM K HAYYHBIM METOJIaM
NO3HAHUS IPU U3yYEHUH BEUIECTB U XUMHUECKUX peakuuil, B (OpMUpPOBAHUH U Pa3BUTUHU
[O3HABATEJIbHBIX YMEHUH M HUX NPUMEHEHUU B Y4YEOHO-IIO3HABATEIBHOM M Yy4yeOHO-
UCCIIEIOBATEICKON JIEATENIbHOCTH, OCBOEHUHU IMpaBWJl OE30MaCHOTO OOpalleHus C
BEILIECTBAMH B MOBCEHEBHON KU3HU.

[Ipy u3yuyeHWn XUMHUM Ha YpPOBHE OCHOBHOTO OOIIEro o0pa30BaHHsA Ba)XKHOE
3HaYeHHUe NMpUoOpeNn TaKue en, KakK:

—  (opmMHupOBaHME  HHTEUIEKTyaJlbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
caMooOpa30BaHUI0, COTPYIHHYECTBY, CAMOCTOSITEIbBHOMY  IPUHATHIO  PEIICHHIA,
CIOCOOHOM aIanTUPOBATHCA K OBICTPO MEHSIOLTUMCS YCIOBHSIM KU3HU;

— HamNpaBlIEHHOCTh OOYYEHMsI Ha CHCTEMAaTHYECKOe MPHUOOIICHHE O00YyJarommxcs K
CaMOCTOATEJIbHOM IIO3HABATEJIBHOM JACATENBHOCTH, HAy4YHbIM METOJaM ITO3HAHWS,
(opMUPYIOLIMM MOTHUBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMHUH;



— o0ecrieueHne yCIOBUM, CIIOCOOCTBYIONTUX MPUOOPETEHNUIO 00YUYaIOIIUMHUCS OIbITa
Pa3HOOOpa3HOM JACSATENBHOCTH, TO3HAHUS M CAMOIIO3HAHMS, KIIIOUEBBIX HABBIKOB
(KJTFOYEBBIX KOMIIETEHIIMI), UMEIOIINX YHUBEPCATHLHOE 3HAYCHHE ISl PA3IMYHBIX BHUJIOB
NeATEeIIbHOCTH;

— (hopmupoBanme 00MIeH HYHKIIMOHATHFHON M €CTECTBEHHO-HAYYHOW TPAaMOTHOCTH, B
TOM YHCJIE YMEHUN OOBACHITH M OLICHUBAThH SIBJIICHUS OKPYXKAIOIIETO MHUpPA, HUCIOIb3Ys
3HAHUSA U OIBIT, MOJYYEHHbIE NPU M3YYEHUH XUMHH, MPUMEHATh HUX MPU PEUICHUU
po0seM B TOBCEHEBHOM JKU3HU U TPYIOBOM JESATEIBHOCTH;

— ¢opMupoBaHue y OOyYAOIMXCS TYMAaHHUCTHUYECKHUX OTHONICHWUH, MMOHWMAaHHUS
IIEHHOCTH XHMHYECKUX 3HAHWK I BBIPAOOTKH OKOJOTHYECKHA IIEIeCO00pa3HOTO
MOBEJICHUSI B OBITY M TPYJIOBOM JEATEIHHOCTU B IENIAX COXPAHEHHS CBOETO 3/I0POBbS U
OKPYKaroIEH IPUPOTHOU CPEBI;

— pa3BUTHE MOTHBAllMU K OOYYEHUIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO H
CaMOBOCIMTAaHUIO Ha OCHOBE YCBOCHHSI OOIIEUEIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K
O0CO3HAaHHOMY BBIOOPY MO U HAIPABJICHHOCTH JABHEHUIIIET0 00yYeHHSI.

OO01iee 4YMCIO YacoB, OTBEACHHBIX JUISI M3YYCHHUS XMUMHU HA YPOBHE OCHOBHOTO
oO1ero oopazoBanusi, coctaBisieT 136 4yacos: B 8 kiacce — 68 yacoB (2 yaca B HEJIETIO), B
9 knacce — 68 yacoB (2 yaca B HEJICIIIO).

COAEPKAHUE OBYUEHUA

8 KJIACC

IlepBoHaYa/ibHbIe XUMHYECKUE TOHATHS

[Ipenmer xumun. Poib XMMUK B )KA3HU 4YEJIOBEKA. XUMUA B CHCTEME Hayk. Tena u
BeniecTBa. u3nyeckue CBOMCTBA BEIIECTB. ArperarHoe COCTOsiHUE BellecTB. [loHsaTue o
MeTOJaX Mo3HaHus B XUMUHU. YucThie BemnecTBa U cMecu. CriocoObl pa3eieHus: CMecei.

ATOMBI U MOJIEKYJIbl. XUMHUYECKUE 3JIEMEHTbl. CUMBOJIBI XUMHUYECKUX AJIEMEHTOB.
[IpocThlie U CIIOKHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHUE.

Xumuueckas (opmyna. BaaeHTHOCTP aTOMOB XUMHUYECKHX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OTHocuTelbHAass aTtoMHas Macca. OTHOCHUTEIbHAS
MOJIEKYJIsipHasg Macca. MaccoBas 10J1s1 XUMHYECKOTO AJIEMEHTA B COCIMHECHUM.

KomnuecTBo BenectBa. Monbs. MomsapHast Macca. B3auMocCBs3b KOJIMUECTBA, MacChl U
YHUClIa CTPYKTYPHBIX €AUHUIT BemiecTBa. Pacuérhel mo popMynaMm XUMHYECKUX COCTUHCHU.

DU3NYECKHUE U XUMHUYECKHUE ABJICHUS. XUMUUYECKasl peakiys U €€ Mpu3HaKu. 3aKOH
COXpaHEHHUsSI MacChl BEIIECTB. XHUMHYECKHe ypaBHeHMS. Kiaccudukamumss XUMHUYECKHX
peaknuii (COeAMHEHUS, PA3JIOKEHUS, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XUMHYECKOW TMOCy[0#l, MpaBuwiamMu pabOThl B J1abopaTopuul Hu
npuéMaMu oOpalieHuss ¢ J1abopaTOpHBIM OOOPYJIOBaHUEM, H3YyYCHHE U OIHCAHUE
(U3UYECKUX CBOMCTB OOpa3IOB HEOPraHUYECKUX BEIIECTB, HAOIIOJICHHE (PU3MUECKUX
(ru1aBieHuEe BOCKA, TasiHUE JIbJla, pAaCTUPAHUE caxapa B CTYMKE, KUIIEHUE W KOHJCHCAIIUS



BOAbl) M XUMHUYECKUX (TOpPEHHE CBEYHM, MPOKAJIMBAHUE MEAHOW IPOBOJIOKH,
B3aMMOJICMCTBHE MeJla C KHUCJOTOM) SIBICHUH, HAOMIOJEHUE M OINUCAHUE MPU3HAKOB
OPOTEKaHUsl XUMHUYECKUX pEakiuil (pa3joKeHue caxapa, B3aUMOJIECHCTBUE CEPHOM
KHUCJIOTBI C XJIOpUIOM Oapusi, pasnoxeHue rujapokcuna meau (II) mpu HarpeBaHuw,
B3aUMOJIECTBHUE *kene3a ¢ pacTBopoM cosr meau (II), uzydeHune crnocoOoB paszesieHus
cMecei: C TOMOINbI0 MarHuta, (QWIbTPOBAHUE, BBIMAPUBAHUE, JUCTHILISALINSA,
xpomarorpadus, TPOBEJECHUE OYUCTKH IOBAPEHHOW COJNM, HAOJIOJIEHUE U OINHCAaHUE
pe3yibTaTOB IPOBEJICHHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MaccChl,
CO3J]aHUE MOJIETIEN MOJIEKYJ (IIapOCTEPKHEBBIX ).

BakHeiimue npeacTaBuTe/ M HEOPraHMYECKUX BelecTB

Bo3nyx — cmeck razos. CocraB Bo3nyxa. Kuciopoa — 3€MEHT U POCTOE BELIECTBO.
Haxoxnaenue kuciopona B mpupoae, (U3MYecKue M XUMUYECKHE CBOMCTBa (peakuuu
roperust). Oxcunpl. [lpumenenune kucinopoaa. CrnocoObl MNOJIY4YEHHUS KUCIOpoJa B
nabopatopud U HOpoMbllIeHHOCTH. KpyroBopor kucimopoma B mnpupoae. O30H —
AIJIOTPOITHAsE MOIU(UKAIIHS KUCIIOPO/A.

TemoBoil 3PPeKT XUMUUECKONH peaklud, TEPMOXUMHUYECKHE YpPaBHEHUS, 3K30- U
DHAOTEPMUYECKHE peaKIUU. TOILUIMBO: yrojb U MeTaH. 3arpsA3HEHUE BO3/yXa, YCUIICHUE
NapHUKOBOTO 3P (eKTa, pa3pylIeHHEe 030HOBOTO CJIOA.

Bonopon — snemeHT m mpoctoe BeniecTBO. HaxokneHue BogopoAa B MHPHUPOJE,
¢u3nyeckue U XUMUYECKHE CBOMCTBA, MPUMEHEHHUE, CocoObl monydeHus. Kuciorel u
COJIN.

Monsipabiii 00BEM ra3oB. Pacu€Tbl Mo XUMUYECKUM YPaBHEHUSIM.

Pusnueckne cBOMCTBA BOAbl. Boma kak pactBopurens. PactBopsl. Haceiennsie n
HEHACBIIIEHHBIE pacTBOPBL. PacTBOPUMOCTH BELIECTB B BOJAE. MaccoBas /10151 BEIIECTBA B
pacTBope. XuMHYECKHe CBOMCTBa BoAbl. OcHOBaHMs. Ponb pacTBOpOB B NIpPHUPOJAE U B
YKU3HM 4esioBeka. KpyroBopor BoJibl B pHupoie. 3arpsi3HeHne NpUpoaHbIX BoA. OxpaHa u
OYHMCTKA MPUPOJIHBIX BOJI.

Knaccudukanus Heopranndeckux coeauHennit. Oxkcuanl. Knaccudukanus oKCHI0B:
cosieoOpasyronire (OCHOBHBIC, KHUCIOTHBIE, aM(OTEpHbIE) U HECOJIeOOpa3yIoIIHe.
HomeHnknatypa okcuaoB. Pu3nYecKMe W XUMUYECKHE CBOMCTBAa OKCUIOB. llomydenue
OKCH/JIOB.

OcHoBanus. Knaccudukanuss ocCHOBaHWM: IIETOYM M HEPACTBOPUMBIE OCHOBAHUSI.
Homenkmarypa ocHoBaHuil. @OU3MYECKME UM XHMHUYECKHME CBOWCTBA OCHOBAHUM.
[TonyyeHne OCHOBaHUM.

Kucnorel. Knaccuduxamus xucnor. Homenknarypa xucior. Pusumdyeckue u
XMMHUYECKUE CBOWMCTBA KUCIOT. Psan aktuBHocTn metaimioB H. H. bekerosa. Ilonyuenue
KHCJIOT.

Comu. Howmenknarypa coneil. @uU3MYECKME€ W XHUMHUYECKHE CBOMCTBA COJIEH.
[TomydyeHue coiei.

['eHeTnyecKas CBSA3b MEXIY KJIACCAMU HEOPTraHUYECKUX COCIMHEHMM.

Xumuueckuii IKCnepumenm:



KAQ4ECTBEHHOE ONPEACICHUE COJIEPKAHUSA KHUCIOPOJa B BO3JyXE, MOJIYYCHHE,
coOupaHue, paclo3HaBaHWE W  U3YYCHUE CBOMCTB  KHUCIOpoJa, HaOIroJIeHue
B3aMMOJICHCTBUSl BEILIECTB C KHUCIOPOJOM M YCJIOBHUSI BO3HUKHOBEHHUS WU TPEKpalleHUs
ropenust (mokapa), O3HAKOMJICHHE C OOpa3llaMH OKCHUJIOB M OMNHCAaHUE HX CBOMCTB,
NOJIyYeHHE, COOMpaHHEe, PACIO3HABAHWE W HW3YYEHUE CBOMICTB BOAOpOJa (TOpPEHHE),
B3aumojeiictue Bojopojga ¢ okcuaoM Menu (1)  (Bo3MOKHO  HMCMONB30BaHUE
BUJIEOMATEPUAIIOB), HAOJIOIEHHE 00Pa3I[0B BEUIECTB KOJTUYECTBOM | MOJIb, MCCIIEIOBAHUE
0COOEHHOCTEM pPAcTBOPEHHUS BEIIECTB C Pa3IMYHON PACTBOPUMOCTHIO, MPUTOTOBIICHUE
pacTBOPOB C OMNPEICIEHHON MAaCCOBOM J10JIE PACTBOPEHHOTO BEIIECTBA, B3AUMOJCHCTBUE
BOJbI C MeTaulaMu (HaTpueM U  KajibllMeM) (BO3MOXKHO  HCIIOJb30BaHUE
BUJICOMATEPHUATIOB), HKCCIIEJOBAaHUE O0Opa3llOB HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX
KJIACCOB, HAOIIOJICHUE U3BMEHEHUSI OKPACKH MHANKATOPOB B paCTBOPAX KUCIOT U IIEJIOUCH,
uzydeHue B3aumojerctBus okcuaa meau (II) ¢ pacTBopoM cepHOIl KHUCIOTHI, KUCIOT C
METAJUIaMH{, PEaKIUWd HEWUTpanu3aluy, IIOJIYyYEHHE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOI0 METAJUIa APYTUM W3 PacTBOPa COJIU, PEUICHUE SKCHEPUMEHTATIbHBIX
3a1a4 1o TeMe «BaxkHelue Ki1acchl HEOPraHUYECKUX COCTUHEHUIN.

IHepuoauueckuii 3akoH u Ilepuoanveckass cucremMma XUMHUYECKHX 3JeMeHTOB /I,
HN. Menaesneea. CrpoeHne aroMoB. XuMHYeCKass CBs3b. OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHbIE PEAKINHU

[lepBble MONBITKU KiIacCU(PUKAIMM XUMUYECKUX 3JIeMEHTOB. [loHsTHe 0 rpymmax
CXOJIHBIX DJIEMEHTOB (ILEJIOYHBIE U IIETOYHO3EMENIbHbIE METAJUIbl, TaJOTE€HbI, HHEPTHBIC
rasbl). DIIEMEHTHI, KOTOPBIE 00pa3yrOT aM(OTEPHBIC OKCHUIBI U THAPOKCH/IBI.

[lepnognuecknii 3akoH. llepmoanueckas cucremMa XUMHUYECKHX 3ieMeHTOB J[. H.
MenneneeBa. Koporkonepuoanas u qiuHHonepruoaHas hopmsl [leproandeckoil CUCTEMBI
xumuueckux 3iemMeHToB J[. . Menneneesa. Ilepuoasl u rpynnbsl. OU3NUECKU CMBICI
MOPSIAKOBOIO HOMEPA, HOMEPOB MEPUOJA U TPYIIIIBI AJIEMEHTA.

Crpoenne aromoB. CoctaB atoMHbIX saep. M3orombel. Onektponsl. CrpoeHue
AIIEKTPOHHBIX 000JIOUEK aTOMOB MepBbIX 20 XUMHUYECKUX 3JIeMeHTOB llepuoanueckoit
cuctrembl J[. W. MenneneeBa. XapaKTepUCTUKA XHMHYECKOrO 3JIEMEHTAa IO €ro
nojioxkenuto B Ileprnoanueckou cucreme Jl. 1. Menneneena.

3aKOHOMEpPHOCTH  HM3MEHEHUs  paanyca aTOMOB XHUMHYECKHX  DJIEMEHTOB,
METAJUTMYECKUX U HEMETA/NIMUYECKUX CBOMCTB MO IrPpyIaM U mepuoaam.

3nauenune Ilepuomnueckoro 3akoHa u llepuoanyueckord CHUCTEMBbI XHUMHUYECKUX
AJIEMEHTOB ISl Pa3BUTHUSA HayKu U npakTuku. [[. 1. MenneneeB — yu€HbIN U rpa)KJaHVH.

Xumuueckass  cBs3b.  KoBaneHTHas  (mojiipHas W HEMOJIApHAs)  CBSI3b.
DIIEKTPOOTPULIATEILHOCTh XUMUYECKUX AJIEMEHTOB. lOHHAs CBA3b.

Crenenb oxucieHud. OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. [Iporecchr
OKHCJIEHUS U BOCCTAHOBJICHUS. OKHCIUTENN U BOCCTAHOBUTEU.

Xumuueckuit IKcnepumenm:

u3ydeHue o0pa3lioB BEIECTB METAJIIIOB U HEMETAJIJIOB, B3aUMOJICHCTBHE THAPOKCHIA
IUHKA C pAacTBOpaMHM KHCIOT M IIEJIOYEH, IMPOBEACHUE ONBITOB, WLIKOCTPUPYIOIIUX



MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUil (TOpeHue, peakiuu pa3ioKeHus,
COCIMHEHUS ).

MesicnpeomemHuule céa3u

Peanmzanpst MeXNpeaMETHBIX CBS3€d INPU  HM3YYEHMM XUMHM B 8 KJacce
OCYIIECTBIISIETCS Yepe3 UCTOIB30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MMOHATHN, TaK U
TOHATHM, SBJISIOMIMXCA CUCTEMHBIMH JUJISI OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LIUKJIA.

OO01ue ecTeCTBEHHO-HAYYHbIC MOHATHUS: HAy4YHBIM (akT, TUIOTE3a, TCOPHs, 3aKOH,
aHajdu3, CHUHTE3, Kilaccupukaiusi, MEePUOJUYHOCTh, HAOIIOJCHUE, HKCIEPUMEHT,
MOJIETTMPOBAHUE, U3MEPEHUE, MOJIEITb, SIBJICHUE.

dusznka: Marepusi, aroMm, 3JECKTPOH, MPOTOH, HEUTPOH, HMOH, HYKJIHUJ, HU30TOIbI,
PaaoaKTUBHOCTD, MOJICKYJIA, JJICKTPUUCCKUI 3apsi, BEIIECTBO, TEI0, 00bEM, arperaTHoe
COCTOSIHHE BEILECTBA, ra3, (PU3HYECKHE BEIWYMUHBI, CAUHHUIIBI H3MEPEHHS, KOCMOC,
IUIAHETHI, 3BE31b1, COIHIIE.

buonorus: porocunTes, apixanue, onocdepa.

['eorpadus: armocdepa, ruapochepa, MUHEpabl, TOPHBIC ITOPOJBI, IOJE3HBIC
HCKOIIa€MbIE, TOILIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYECKasl peaKUMs

[Tepuonuueckuii 3akoH. llepumogumueckas cucremMa XuMudyeckux 3nemMeHto . .
MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB XMMHUUYECKHUX
3JIEMEHTOB MEPBBIX TPEX MEPHUOJOB, KaWsl, KA U UX COCAUHEHUN B COOTBETCTBUHU C
MOJIOKEHHUEM 3JIEMEHTOB B [leprnoanueckoit cucteMe U CTpOCHUEM X AaTOMOB.

CtpoeHue BellecTBA: BUIAbI XUMHUYECKON CBA3U. THIIBI KPUCTAJUIMYECKUX PEIIETOK,
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAINIMYECKON PEIIETKN U BUIA XUMUYECKOU
CBS3H.

Knaccudukanus 1 HOMEHKIIaTypa HEOPraHMYECKUX BEIIECTB. XMMUUYECKUE CBOICTBA
BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJAacCaM HEOPraHWYECKUX COCAUHECHUH,
TCHETUYECKasl CBA3b HEOPraHMYECKHUX BEILIECTB.

Knaccudukanys XUMHUYECKHX PEaKIHMi 110 Pa3IMYHBIM MpPH3HAKaM (10 YHCIY H
COCTaBY YYacTBYIOIIMX B PEAKIMHM BEIIECTB, MO TEIUIOBOMY 3G (eKTy, Mo HW3MEHECHHIO
CTEMEHEN OKHUCJICHUSI XUMHUYECKHX OJJIEMEHTOB, IO OOpaTUMOCTH, IO YYacTHUIO
KaTaJin3aropa). JK30- U SHJI0TEPMUUECKUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHUSI.

[lonatne o ckKopocTH XuMHUueckor peakuuu. [loHsTHe 00 O0O0paTUMBIX W
HEOOPATUMBIX XUMHUYECKUX peakiuax. [loHATHEe O TOMOTeHHBIX M T'e€TePOTCHHBIX
peakumsix. Ilonstne o karanuze. [loHsTme o XuMHUeckOM paBHOBecHH. DaAKTOPHI,
BIIMSIFOIIME HA CKOPOCTh XUMUYECKOUN PEAKIIUU U MOJIOKEHUE XUMUYECKOTO PABHOBECHS.

OKHCITUTETFHO-BOCCTAHOBUTEIBHBIC PEAKIINH, dJICKTPOHHBIN OaaHC OKUCIUTEIBHO-
BOCCTAaHOBUTEIILHOMN peaKiuu. CocrapieHue YpaBHECHUI OKHCJIUTEIBHO-
BOCCTAHOBHUTEIBHBIX PEaKIIM C UCIIOIb30BaHUEM METO/1a AJICKTPOHHOIO OajlaHca.



Teopust DNEKTPONUTHUYECKON JTUCCOLMALMHU. OJEKTPOJIUTBI W HEAJIEKTPOIUTHI.
Katnonsl, aHvoOHbl. MeXaHM3M [HUCCOLUMAIIMM BEIIECTB C PAa3JIMYHBIMA BUIAMU
XUMHU4ecKkoi cBsizu. CteneHs aucconuanuu. CHUIbHbBIC U CJIa0bIe DJIEKTPOJIUTHI.

Peakiiun wmoHHOTO OOMEHa. YcCNOBUSI TMPOTEKAHWS pEaKIUid HOHHOTO OOMEHa,
MIOJIHBIE W COKPAIIEHHBIE MOHHBIE ypaBHEHUs peakuuii. CBOWCTBA KUCIOT, OCHOBAaHUN U
coJiel B CBETE MPEJICTaBICHUU OO0 3JIEKTPOJUTUYECKON nuccormaiuu. KadecTBeHHBIE
peakuuu Ha uoHbL [IoHsATHE O TUApPONIU3E COJIE.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHUE C MOJICIISIMA KPUCTAJUIMYECKUX PEIIETOK HEOPTAHNYECKUX BEIIECTB —
METaJVIOB W HEMeTa/uioB (rpaduTa W aiMasza), CIOKHBIX BEIICCTB (XJOpUIa HATpPHS),
MICCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUUYECKOW PEAKIMUA OT BO3JIEUCTBUS PA3JIUUYHBIX
(akTOpoB, HCCIEAOBAHHWE AJIEKTPONPOBOJHOCTH PAcTBOPOB  BEIIECTB, Ipolecca
JTUCCOIIMAIIMKN KUCIIOT, IIeJI0Uei 1 coliel (BO3MOKHO HCIOIb30BaHUE BUIEO MAaTEPUAJIOB),
MIPOBEJICHUE OIBITOB, WJUIFOCTPUPYIOIIMX NPU3HAKK MPOTEKAHUS PEaKIUid HOHHOTO
oOmena (oOpa3oBaHWE OcajaKa, BBIJICJICHUE Ta3a, OOpa3OBaHHWE BOJBI), OIBITOB,
WUTIOCTPUPYIOIINX MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEakluii (rOpeHue,
peakiMy Ppas3IoKEHUs,, COCIUHEHUs), PACIO3HABAaHUE HEOPTraHUYECKUX BEIIECTB C
MMOMOIIbIO KAYECTBEHHBIX PEAKIIUM HA MOHBI, PEIICHUE YKCTIEPUMEHTAIIbHBIX 3a/a4.

HemeTtajuibl 4 MX COCAMHEHMSI

OO6mmas xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIE
creneHu okucieHus. CTpoenne u GuandecKkre CBOMCTBA MPOCTHIX BEIIECTB — TaJIOTCHOB.
XHUMHUYECKHE CBOMCTBA HA MPUMeEpE XJiopa (B3aUMOJEHCTBUE C METAINIAMU, HEMETAJLIAMHU,
niesioyamu). XjopoBoaopon. ConsiHas KUCIOTa, XUMUYECKHME CBOMCTBA, IOJyYEHHE,
IpUMeHeHHue. JlelicTBHE XJIopa M XJOPOBOAOPOJAa HAa OpraHM3M uesoBeKa. Baxueumue
XJIOPUBI U KX HAX0XKJICHUE B IPUPOJIE.

O6mas xapakrepuctuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHbIe CTereHu okucieHus. CtpoeHue u (GpU3nUecKue CBOMCTBA MPOCTHIX BEIIECTB
— KHUCJOpOJa U cepbl. AJUIOTPOINHbIE MOIU(DHUKALMU KUCIOpOAA U cepbl. XUMHUUYECKUE
cBoiicTBa cepbl. CepoBOIOPOA, CTPOEHHE, PUBNYECKUE U XUMUUYECKUE CBOWCTBA. OKCUABI
cepbl KaK TNPEICTABUTENM KHCIOTHBIX OKcuJoB. CepHasi KuclioTa, (uanyeckue u
XUMHUYECKHUE CBOMCTBA (0OOIIME Kak MPEICTaBUTENs Kiacca KHUCIOT U crenuduueckue).
XUMHUYECKHE PEaKLINH, JIEKAIINE B OCHOBE MPOMBIIUIEHHOTO CI0C00a MOJIy4eHUs] CEPHOM
KUCIOThI. [Ipumenenue cepHor KUcaoThl. COMM CEpPHOM KHUCIOThI, KAUECTBEHHAS PEAKIIUs
Ha cyiubdaTr-uoH. Haxoxknenwe ceppl U €€ COCIUHEHUNM B MPUPOJE. XHUMHUECKOE
3arpsi3HEHUE OKPYIKAIOIIEH Cpe/ibl COETMHEHUSIMU Cephl (KUCIOTHBIE O/, 3arpsi3sHEHHE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MpeI0TBPAICHHUS.

OO1as xapakTepucTHKa 3J1eMEHTOB VA-rpymibl. OCOOEHHOCTH CTPOECHHS aTOMOB,
XapaKTEPHbIE CTEIEHU OKHUCIEHHs. A30T, PaclpoCTpaHEHUE B MpuUpoje, (puanyeckue u
XUMHUYECKue cBoiicTBa. KpyroBopoT a3ora B mpupoje. AMMHUAK, €ro (PU3WYECKHE U
XUMHUYECKHE CBOWCTBA, MOJydeHHe W mpuMeHeHue. Coiru aMMoOHMs, UX (U3HYECKUE U
XUMHUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakiiusi Ha MOHbl aMMOHUs. A30THas



KHCIIOTa, €€ TomydeHue, QU3NYEeCKHEe ¢ XHMHUYECKHE CBOWCTBa (0Omme Kak
MpeACTaBUTEN Kjlacca KUCIOT U crenuduueckue). Mcnonb3oBaHe HUTPATOB M COJICH
aMMOHMS B KaU€CTBE MUHEPAJIbHBIX yI0OpeHUl. XUMUYECKOE 3arpsi3HEHUE OKPYKarolen
Cpenbl COCIMHEHHMSIMHU a30Ta (KHCIIOTHBIC MOXIW, 3arps3HEHHE BO3AyXa, IOYBBI U
Bo10éMOB). Docdop, amnorponubie Moaudukamu hocdopa, pu3ndecKkrue U XUMUYECKUE
cBorictBa. Oxcua docdopa (V) u dochopHas kuciaora, U3HMUIECKHE U XUMHUUYCCKHE
cBoOlcTBa, monydeHue. Mcnonab3oBanue GpocdaToB B Ka4eCTBE MUHEPAIBHBIX YI0OPEHU.

O6mas xapakrepuctuka 31eMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble  CTETEHW  OKHUCIEHHUs.  YIUIEpOoJ,  auIOTpPONHbIe  MOAU(UKAIINY,
pacmpocTpaHeHHEe B TMpHpoAe, (U3NYECKHE M XUMHYECKHE CBOMCTBa. AjcopOuus.
Kpyrosopotr yriepoaa B mpupozge. Okcuabl yriepoaa, ux (GU3MUYECKUEe U XUMHUYECKUE
CBOMCTBA, JIEUCTBHE HA JKMBBIC OPTaHU3MBI, TIOJYUYCHHE U MPUMEHEHHE. DKOJOTUYECKUE
npoOiembl, cBsi3aHHbIE ¢ okcuaoMm yriaepoaa (IV), rumore3a riobaTbHOrO MOTEIICHUS
KIUMaTa, TMapHUKOBBIM 3¢¢ekT. YrompHas KHCIOTa U €€ com, uX (QU3NYecKue u
XUMHUYECKHE CBOMCTBA, MOJyUYeHUE U MpuMeHeHre. KadecTBeHHas peakius Ha KapOoHaT-
noHbl. VMcrnonb3oBanue KapOOHATOB B OBITY, MEAUIIMHE, MPOMBINIJICHHOCTH U CEIHCKOM
XO35UCTBE.

[lepBoHavambHBIE TIOHATHS 00 OPraHMYECKUX BEIMIECTBAX KaK O COCIWHEHUSIX
yriaepoja (MeTaH, 3TaH, STWJIEH, AUETWIEH, 3TaHOJ], TJIUUEPUH, YKCYyCHas KHCIIOTA).
[IpupoHbIe UCTOUYHUKH YTIEBOJOPOAOB (YroJib, MPUPOAHBIN ra3, He(Th), MPOAYKTHI HX
nepepaboTKu (OCH3UH), UX POJIb B OBITY U MPOMBIIUICHHOCTH. [loHATHE 0 OMOJIOTHYECKU
BaXHBIX BEIECTBAX: JXHMpaX, OeNKax, YIJIeBOJaX — M UX POJIM B KXU3HU YEIOBEKa.
MartepuabHOE €AMHCTBO OPTAaHMYECKUX U HEOPTaHUIECKUX COCTUHEHUMN.

KpeMmuuii, ero ¢gusnueckne u XMMHUYECKHE CBOMCTBA, MOJYyYEHHE U IMPUMEHEHUE.
Coenunenust kpeMHusi B npupoze. OOmue npeacraBieHuss o6 okcunue kpemuus (IV) u
KpeMHueBoi kuciote. CHIMKAThl, UX HUCIOJIb30BaHUE B OBITY, B MPOMBIIIJICHHOCTH.
Baxxueiimme cTpouTenbHbBIE MAaTEPHAIIBI: KEpAMHKa, CTEKIIO, IIEMEHT, OETOH, JKeIe300€TOH.
[TpoGiembl 6e30MacHOTO HCIIONB30BAHUS CTPOUTEIBHBIX MAaTEPHATIOB B TMOBCEIHEBHOMN
KU3HH.

Xumuueckuii IKcnepumenm:

u3ydeHue O0OpaslloB HEOPraHMYECKUX BEIIECTB, CBOWCTB COJISHOM KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI M HAONIOJACHHE TNPH3HAKOB HX
MIPOTEKAHMSs, OTBITHI, OTPAKAIOIMNE PU3HIESCKIE U XUMUYECKHE CBOMCTBA TaJJOTEHOB U MX
COETMHEHUM (BO3MOXKHO MCTOJIb30BAHKUE BUCOMATEPUATIOB), O3HAKOMJIEHUE ¢ 00pa3iaMu
XJIOpUJIOB (TAJIOTEHUIOB), O3HAKOMIIGHHE C oOpa3llaMh cepbl U €€ COeAUHEHUSIMU
(BO3MOXKHO HCIOJIb30BAHHE BHUIEOMATEPUATIOB), HAOIIOJEHHE MpolLecca OO0YrIMBaHUS
caxapa TOJl EWCTBHEM KOHIICHTPUPOBAHHOW CEPHOW KHUCIOTHI, M3yUYEHUE XHMHYCCKHUX
CBOMCTB pa30aBiICHHOM CEpPHOM KHUCIOTHI, MPOBEACHUE KAaYECTBEHHOW peakIUu Ha
cynbdaT-uoH U HaOIO/ICHUE MPU3HAKA €€ MPOTEKAaHMsI, 03HAKOMIIEHHE C (DPU3UYECKUMU
cBoiicTBamu a3zora, ¢ochopa U UX COEAUHEHUH (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHUATIOB), oOpa3mamMu a30THbIX H  (OCHOPHBIX yAOOPEHHH, TMOJyYEeHHE,



coOupaHue, pacno3HaBaHWE W W3y4YEHUE CBOWCTB aMMHAaKa, MPOBEJACHHE KaYECTBEHHBIX
peakuuii Ha MOH aMMOHHUS U (GocaT-uOH M H3Y4YEHHE MPU3HAKOB HUX IPOTEKAHMUS,
B3aMMOJICMCTBHE KOHLEHTPUPOBAHHOM a30THOM KHUCIOTBI C MEIbI0 (BO3MOXKHO
UCIIOJIb30BAaHUE BHUIEOMATEPUATIOB), H3YYEHUE MOJENEH KPUCTAUIMYECKUX PEIIETOK
anMasa, rpaduta, QylIepeHa, 03HAKOMIICHHE C MPOIECCOM aICcOpOIMH PacTBOPEHHBIX
BELIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM IPOTUBOrasa, MOJIydeHUE, COOMpPaHUE,
paclio3HaBaHWE U MU3Yy4YEHUE CBOMCTB YIJIEKUCIIOIO Tra3a, IIPOBEAEHUE KadyeCTBEHHBIX
peakuuii Ha KapOOHAaT M CHUJIMKAaT-UOHbI M U3YyYEHHE MPU3HAKOB MX MPOTEKAHMUS,
O3HAKOMJIEHME  C  NPOAYKIMEHM  CWIMKATHOW  IPOMBIIUICHHOCTH,  PEUICHUE
DKCIEPUMEHTAIIBHBIX 33J1a4 110 TeMe «BakHENIIME HEMETAIIIBI U UX COCAUHECHUS.

MetaJuibl 1 MX COeIMHEHUS

OOwas xapakTepuCTUKa XHMUYECKUX 3JEMEHTOB — METAJUIOB Ha OCHOBAHMU HX
nosiokeHus B Ilepuoamdeckon cucreMe xumuyeckux siemeHToB [l. M. MenneneeBa u
ctpoeHuss aroMoB. CTpoeHue MeTauioB. MerajunyecKkas CBf3b M METaJUIMYECKas
KPpUCTAIMYECKAsA PpPEIIETKA. ODJEKTPOXMMHYECKHA PAIN  HANPSOHKEHWW  METAJUIOB.
dusnueckre 1 XUMUYECKHE CBOMCTBA MeTauioB. O0IIMe CrIOcOOb!l MONTYYEHHsI METAJJIOB.
[TonsiTe 0 KOPPO3UK METANIOB, OCHOBHBIE CIOCOOBI 3alIUTHl UX OT KOppo3uu. CIruiaBbl
(cTanp, 4yryH, JIOPATIOMUHUANA, OpOH3a) U UX IPUMEHEHHE B ObITY U IPOMBIIUIEHHOCTH.

[[lenoynpie MeTayuibl: moJIOkKEHWME B llepuoanueckon cUCTEME XMMUYECKHUX
anementoB JI. WM. MeHneneeBa, CTpoeHHME HX AaTOMOB, HAxXOXKICHUE B IIPUPOJE.
dusnueckre M XUMHUYECKHE CBOMCTBa (Ha mnpumepe Hatpuss U Kamusi). OKcuasl U
TUAPOKCUIBI HATPHS U Kanud. [[puMeHeHne mMen0YHbIX METAIIIOB U UX COCTMHEHU M.

[[{emoyHO3E€MENBHBIE METAUIBI MAarHUKA M KalbLUU: MOJokeHUE B Ilepnommueckoi
cucreMe xumudeckux aneMeHToB . . Menzeneesa, CTpoeHUE UX aTOMOB, HaXO0KICHUE B
npupone. Pusznyeckrue U XUMHUYECKHE CBOWCTBA MarHus W Kainplus. Baxuenmwue
COEIMHEHHUs Kaiblus (OKCUI, Truapokcua, coiu). JKECTKocTh BOJBI M CIOCOOBI €€
YCTPaHEHUS.

Amomununii: nonoxxenue B [lepuoanueckoil cucreMe XuMu4Yeckux 3yeMentoB J1. 1.
MeunpneneeBa, CTpOCHUE aTOMa, HAxXOXKAECHUE B Ipupone. Puznueckue M XUMHUYECKHUE
CBOICTBa amoMuHusA. AMQpOTEpHBIE CBOICTBA OKCH/IA U TUAPOKCUAA aTFOMUHUSL.

Kenezo: nonoxenue B Ilepuoamdeckoil cucreme XuUMUYECKUX djemeHToB /I, M.
MeHnneneeBa, CTpOEHHE aTOMA, HAXOXKICHHE B Ipupone. PU3NUEeCKMEe M XUMHYECKHE
cBoMcTBa keneza. Oxkcunapl, rTuapokcuansl U conu sxenesa (II) u xenesa (1), ux cocras,
CBONCTBA U MOJIyYECHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJICHHE C 00pa3llaMH METaJUIOB M CILJIaBOB, WX (PU3NUYECKUMHU CBOWCTBAMH,
U3yYEeHUE  pe3yJbTaTOB  KOPpPO3WHM  METaUIOB  (BO3MOXHO  HCIOJb30BaHUE
BUJICOMATEPHUAIIOB), OCOOEHHOCTEH B3aMMOJCHCTBUS OKCHAA KaJbIUSA M HATPHUS C BOJOU
(BO3MOXHO HCIOJIb30BaHUE BUIEOMATEPUAIIOB), UCCIEI0BAaHUE CBOMCTB >KECTKOW BOJBI,
npouecca TOpeHUs Kejle3a B KUCIOPoAe (BO3MOXHO MCIIONb30BaHUE BUAECOMATEPUAIIOB),
IIPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIM HAa MOHBL: MarHus, KaJIbLUs, aTFOMUHUS,



nunka, skeneza (II) u xenesza (III), meau (II), HaGmromeHHEe W OMUCAHUE MPOIECCOB
OKpalllMBaHUs TJIAMEHU WMOHAMHU HATPHs, Kajdus W KaJlblus (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPUATIOB), HCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THUIPOKCHAA QIIOMUHUS U
THAPOKCHIA ITMHKA, PEIICHUE IKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe « BakHeH e MeTaubl
U UX COCTUHCHUS.

XuMHus M OKpPYKAKOLIAA cpelaa

BemectBa u wMatepuansl B TOBCEJIHEBHOM KMU3HM 4elloBeKa. besomacHoe
UCIIOJIb30BAHUE BEIIECTB W XHWMHUYECKHX peakiuii B ObiTy. [lepBas mnomomns mnpu
XUMUYECKHX 0)KOTAaX M OTPABICHUSX.

XWMHYECKOE 3arps3HCHHE OKpYXKaloIIew cpeasl (TpemenbHas —JOIMyCTHMAS
KOHIleHTparusi BemiecTB, naidee — [I[JIK). Ponb xumMum B pemieHUH 5KOJIOTHUECKHX
npooGem.

Xumuueckuii IKcnepumenm:

U3ydeHUE OO0pa3loB MaTepHaioB (CTEKIO, CIUIaBBl METAJIOB, IOJUMEPHBIC
MaTepHuaIbl).

Mesicnpeomemmuoie cea3u

Peanuzanuss MeXnpeaIMETHBIX CBsi3ed TMpU  M3Y4eHUM XUMHM B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 UCTOIB30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MMOHATUH, TaK U
MOHATHUH, SBJISIOMIAXCS CUCTEMHBIMU ST OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYIHOTO
IUKJIA.

OO011e ecTeCTBEHHO-HAYYHbIE TOHSATHUS: HAyYHbIH (PakT, TUIOTE3a, 3aKOH, TEOpHs,
aHaNMM3, CHUHTE3, KiIaccupukanus, TMepUOAUIHOCTh, HAOIIONCHUE, OSKCICPHUMEHT,
MOJICTMPOBAaHUE, HW3MEPCHHE, MOJENb, SBJICHUE, MAPHUKOBBIH A(D(PEKT, TEXHOJIOTHS,
MaTepHaIbl.

®dusrka: maTepusi, aToM, dDJEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHUJ, H30TOIbI,
PaIMOAaKTUBHOCTh, MOJIEKYJa, JJIEKTPUUECKHUH 3apsijl, MPOBOIHUKHU, IOIYIIPOBOIHUKH,
TUDJICKTPHUKH, (POTORIEMEHT, BEIIECTBO, TEIO, 00BEM, arperaTHOE COCTOSHUE BEIIECTRA,
ra3, pacTBOp, pPacTBOPHUMOCTb, KPUCTANIMYECKAsl PEMETKA, CIUIaBbl, (PU3HUECKHEC
BEJTUYMHBI, €AMHUIIBI U3MEPEHHS, KOCMUYECKOE MPOCTPAHCTBO, TIAHETHI, 3BE31b1, COHIIE.

buonorus: ¢dortocunres, apixaHue, Ouochepa, OSKOocHCTEMa, MHUHEpAIbHbIC
yI00pEeHUs, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, rumpocdepa, MUHEpABI, TOPHBIC IOPOJIBI, IOJIC3HBIC
HCKOITaeMbIe, TOTIMBO, BOJIHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA IIPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE Pe3yIbTaThl OCBOCHUS MTPOTpaMMbl OCHOBHOT'O OOIIIETO 00pa30BaHUs
JOCTUTAIOTCSI B XOJile OOYy4YeHUsS XMMHUU B €IUHCTBE Y4YE€OHONW M BOCIUTATEIHHOU
NEATEIIbHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMUA POCCUMCKUMH COLIMOKYJIBTYPHBIMU H
JyXOBHO-HPABCTBEHHBIMH II€HHOCTSMH, TMPUHSATHIMH B OOIIECTBE MpaBWIaMU U
HOpMaMU TMOBEACHUS M CHOCOOCTBYIOT MpOIECCaM CaMOIMO3HAHUS, CAMOPa3BUTHUSA U
COIMaIU3aIMu 00yYaroIMNXCsl.

JInyHOCTHBIE pe3yJIbTaThl OTPAKAIOT TOTOBHOCTh oOyyJaronmxcs
PYKOBOJICTBOBATbCA CHUCTEMOM MO3UTHUBHBIX LIEHHOCTHBIX OPHUEHTAIMN U PACIIHUPEHUE
OTIBITA JICSITENILHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1)maTpMoTH4ecKOro BOCIMTAHUA:

IIECHHOCTHOTO OTHOILICHHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHYECKOMY U
HAy4YHOMY HACJECAWIO, TOHMMAaHUS 3HAYCHUS XUMHUYECKOM HAyKh B IKU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEpHOM HH(OpManuend o
MEPEIOBbIX JOCTHKEHUSX U OTKPBITUAX MHPOBOM M OTEUYECTBEHHOW XHMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPONCTBE MUpa M OOIIECTRA;

2)rpaskIaHCKOro BOCIIUTAHUSA:

MIPEICTABJICHUS O COIMATBHBIX HOPMaX U MPaBUJIAX MEKIMYHOCTHBIX OTHOIICHUN
B KOJUIEKTMBE, KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOM,
y4eOHOUCCIIeI0BATEIBCKOM, TBOPUECKON U IPYTUX BUJIAX JIESITEIHLHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW  COBMECTHOW  JIEATEIBHOCTH  MpPH  BBIMOJTHEHHH  Y4YEOHBIX,
MO3HABaTENbHBIX 3aJ]ay, BBIMNOJHEHUU XUMHUYECKUX JKCIEPUMEHTOB, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHUSI K B3aMMOIIOHUMAHHUIO W B3aMMOIIOMOIIM B TIpoliecce
ATOM y4eOHOU JEesATEIHHOCTH, TOTOBHOCTH OIICHMBATh CBOE MOBEACHUE M IOCTYIKHU
CBOUX TOBAPHUILEH C MO3UIIMHA HPABCTBEHHBIX M MPABOBBIX HOPM C YUYETOM OCO3HAHUS
MOCIIE/ICTBUI MOCTYNKOB;

3)IleHHOCTH HAYYHOI'0 IO3HAHUSA:

MHPOBO33PEHUYECKUE TPEJICTABICHUSI O BEIIECTBE M XUMHUYECKON peakiuu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U COCTABIISIIOLIAE OCHOBY
JUTSI TIOHWMMAaHWsI CYNTHOCTH HAyYHOW KapTHHBI MHUpa, MPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPObI, B3AUMOCBS3SIX YEJIOBEKA C MPUPOJTHON CpelioH, O
pOJI XUMUU B MTO3HAHUU ATUX 3aKOHOMEPHOCTEM;

M03HaBaTENIbHbIE MOTHUBBI, HAIIPABJICHHBIE HA MOJTYyYE€HUE HOBBIX 3HAHUH MO0 XUMUH,
HE0OXOAUMBIC JIJIs1 0OBSICHEHUS HAOIIOAACMBIX TTPOIIECCOB M SIBJICHUH, TI03HABATEIHLHOM,
MH(POPMAITMOHHON U YUTATEIHLCKOU KYJIBTYPhI, B TOM YHCIIC HABBIKOB CAMOCTOSITEILHOM
paboThl ¢ y4eOHBIMM TEKCTaMH, CIPABOYHOM  JUTEPATypOH, JIOCTYNHBIMU
TEXHUYECKUMHU CPEACTBAMU UH(OPMAITMOHHBIX TEXHOJIOTUH;

UHTEpEC K OOY4YeHHI0O U TI03HAHWIO, J0OOO03HATEILHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K CaMOOOpa30BaHUIO, MPOSKTHON U UCCIIEIOBATEIILCKON AEATEILHOCTH, K
OCO3HAaHHOMY BBIOOPY HAMPaBICHHOCTH M YPOBHS OOYUYECHHSI B JATbHEHUIIIEM;



4)(popMupoBaHUs KYJIbTYPbI 310POBbS:

OCO3HAHME IIEHHOCTHU >KU3HHU, OTBETCTBEHHOTO OTHOILIECHHS K CBOEMY 3J0pPOBBIO,
YCTAHOBKHU Ha 3/I0POBBIM 00pa3 KU3HU, OCO3HAHUE MOCIICICTBUN U HEMPUSITHUE BPEAHBIX
NpUBBIUEK (YMOTpeOJEHUST aJKOTOJs, HAPKOTUKOB, KYypeHHs), HE0OXOJAUMOCTU
coOMI0/IeHrs MpaBuUil 0€30MacHOCTU MPHU OOpAIICHUH ¢ XUMUYECKUMH BEIIECTBAMU B
OBITY U peaTbHOM KU3HU;

5)Tpy10BOro BOCIUTAHUS:

MHTEpEC K MPAKTHUYECKOMY H3Y4YeHHUI0 mnpodeccuil U Tpyaa pa3iMdyHOTO POJa,
YBaXKEHHUE K TPYAYy U pe3yJbTaTaM TPYAOBOU NEATEIBHOCTH, B TOM YHUCJIE Ha OCHOBE
MIPUMEHEHUSI MPEIMETHBIX 3HAHUM MO XWMHM, OCO3HAHHBIA BHIOOP WMHIHUBUIYATbHOU
TPACKTOPHHM TPOAOHKEHUST 00pa3oBaHWss C YYETOM JIMYHOCTHBIX HMHTEPECOB U
CIIOCOOHOCTH K XHMMHH, OOIIECTBEHHBIX HWHTEPECOB M TMOTPEOHOCTEH, YCHEIHON
MpOoEeCCUOHAILHON JIEATETbHOCTH U Pa3BUTHA HEOOXOJIUMBIX yYMEHUH, TOTOBHOCTH
aJanTUPOBATHCS B MPO(eCCUOHATBHOM CpeJIe;

6)3K0JI0rH4eCKOro BOCIIMTAHUSA:

AKOJIOTHYECKH IEJIeCO00pa3HOe OTHOIIEHNE K MPUPOC KaK UCTOUYHUKY KU3HH Ha
3emiie, OCHOBE €€ CYIIECTBOBAHHUS, MOHUMAHUE IEHHOCTH 3JI0POBOTO U 0OE€30MacHOTO
oOpaza JKM3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (u3nyeckoMy U
MICUXUYECKOMY 3/I0pPOBbIO, OCO3HAHUE IIEHHOCTU COOJIOACHUS MpaBUil OE30MaCHOTO
MOBEJICHUS MPpU paboTe ¢ BEIIECTBAMU, a TAKKE B CUTYAIUSAX, YTPOKAIOIINX 3I0POBBIO
Y JKU3HU JIOJICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, MOJIy4aeMmble MpPU H3YyYEHUH XUMUH, IS
pelIeHUs 3a/1a4d, CBA3AHHBIX C OKPYXKAIOUIEH NPUPOJHON CpeloM, ISl MOBBILICHUS
YPOBHS IKOJOTUUECKON KYJIbTYPhI, OCO3HAHUS TI1I00ATIBHOTO XapaKTepa FKOJOTHUECKUX
mpoOjeM W TyTed WX PEMIeHHUS IOCPEACTBOM METOJOB XHUMHH, JKOJOTHYECKOTO
MBIIUICHUSI, YMEHUSI PYKOBOJICTBOBAThCS MM B MO3HABATEIbLHON, KOMMYHUKATUBHOU U
COIIMAIbHOM ITPaKTHKE.

METAITPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeTanmpeaMETHBIX pe3yJIbTAaTOB  BBIJCISAIOT  3HAYMMbIC IS
(bopMHUpPOBaHUS MHUPOBO33pPEHHUS OOIIECHAYYHBIE TMOHATHS (3aKOH, TEOPHS, MPUHIIHII,
rumnoTe3a, pakrt, cucrema, MpoIecc, IKCIEPUMEHT U APYTOe. ), KOTOPhIE UCIIOIL3YIOTCS B
€CTECTBEHHO-HAYYHBIX YUYEOHBIX MpEeAMETaxX U MO3BOJSIOT HA OCHOBE 3HAHMM U3 3THUX
npeaMeToB (OPMHUPOBATH TMPEJACTABICHUE O IIEJOCTHOM HAy4yHOW KapTUHE MHpa, U
YHUBEpCAJIbHbIE  ydeOHble  JelcTBUS  (TO3HABATEIbHBIE, KOMMYHUKATUBHBIEC,
pPETYJISATUBHBIE), KOTOphIE  oOecmeunBarOT  (OPMHPOBAHME  TOTOBHOCTH K
CaMOCTOATENILHOMY TJIAHUPOBAHUIO U OCYIIECTBICHUIO YUEOHOU e TEIHHOCTH.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

ba3zoBble 1ornyeckue AeiicTBu:

YMEHHS UCTOJB30BaTh MPUEMBI JOTUUECKOTO MBIIIJICHUS TPU OCBOCHUM 3HAHUM:
pacKpbIBaTh CMBICT XUMHUYECKUX TOHSATUN (BBIICTSATh MX XapaKTEpHbIC MPHU3HAKH,
yCTaHaBJIMBATh B3aUMOCBSI3b C JIPYTUMU TMOHSATUSMH), HCIOJIB30BaTh MOHITHS IS
O0OBsICHEHHsI OTAENbHBIX ()AaKTOB M SBJICHUM, BHIOUpPATh OCHOBAHUA W KPUTEPUU IS
KJIacCU(UKAUM XUMUYECKHX BEIIECTB M XUMHUYECKUX PEaKlHi, YyCTaHaBIUBAThH



MPUYUHHO-CJICJICTBEHHBIE CBSI3M MEX]y OOBEKTaMH HM3YYEHHS, CTPOUTH JIOTUYECKUE
paccyxneHus (MHIYKTUBHBIC, NEIyKTUBHBIC, 110 aHAJOTWH), JCNaTh BBIBOABI U
3aKJIIOYCHUS;

yMEHUE TPUMEHSATh B Tpollecce TMO3HAHUA TMOHATUA (IpPEeAMETHbIE U
MeTarpeMETHbIEC), CUMBOJUYECKHE (3HAKOBBIE) MOJIEIHM, HCIOJb3yeMble B XHUMHH,
MpeoOpa3oBbIBATh IIUPOKO NPUMEHSEMbIE B XUMHHU MOJIEIbHBIC MPEJICTABICHUS —
XUMUYECKUM 3HaK (CHMBOJI DJIEMEHTAa), XUMHUYecKas QopMmysia U ypaBHEHHE
XUMUYECKON peakiuy — MpU PelIeHnH y4eOHO-TI03HABATEIbHBIX 33/1a4, C YUETOM 3THUX
MOJICJIbHBIX TIPEJICTABIICHUM BBISBISTh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKU
M3y4aeMbIX OOBEKTOB — XHMHYECKUX BEIIECTB M XUMHUYCCKUX PEaKIMi, BBISBISATH
o0IlMe 3aKOHOMEPHOCTH, MPUUYUHHO-CJICJACTBEHHbIC CBS3M U NPOTHUBOPEUUS] B
M3Yy4aeMBbIX MPOIIECCaX U SBICHUSX.

ba3zoBble ucciaenoBare/ibcKue 1eicTBUA:

YMEHHUE UCIIOJIb30BATh IIOCTABIICHHBIE BOMPOCHI B KA4eCTBE HMHCTPYMEHTA
MMO3HAHUS, a TaKXKE B KA4eCTBE OCHOBHI JJII (POPMHUPOBAHUS THUIOTE3BI IO MPOBEPKE
MPAaBUJIBHOCTH BBICKA3bIBAEMbIX CYKJICHUIA;

NpuoOOpEeTEeHUE OMbITa M0 I[UJIAHUPOBAHUIO, OpraHW3allid M IPOBEACHUIO
YUYCHMUYECKMX  DKCIEPUMEHTOB, yMEHHE HaOJojaTh 3a  XOJ0M  IIpoliecca,
CaMOCTOATENILHO TPOTHO3UPOBATh €ro pe3yiabTaT, (opMyiIupoBaTh O0OOOIICHHS U
BBIBOJIBI O pe3yJibTaTaM IMPOBEIEHHOTO OIbITa, WCCIEIOBAHMS, COCTABIATh OTYET O
MpOJIeIaHHOM pabdoTe.

Pabora c nnpopmanueii:

yMEHUE BbIOMpaTh, AaHAIM3UPOBATh W HHTEPIPETHPOBATH  HHGPOPMAIIUIO
Pa3TUYHBIX BUIOB W (OpM TMPEACTABICHHS, IMOTYy4aeMyI0 W3 Pa3HBIX HCTOYHUKOB
(HayYHO-TIOMYJISIpHAS JTUTEpATypa XUMHUYECKOTO COJCP)KaHMS, CIPABOYHBIC MOCOOHS,
pecypcel MIHTepHETa), KPUTHUYECKH OIEHHWBATh MPOTUBOPEUYUBYIO U HEIOCTOBEPHYIO
uH(dOpMaIHIO;

yMEHHUE TPUMEHSTHh pa3IU4Hble METOJbl M 3alpoChl MpPHU TOHCKE U OTOOpe
nH()OpPMAITUU ¥ COOTBETCTBYIONTUX JAaHHBIX, HEOOXOMUMBIX JIJISl BBITIOJTHEHUS YUSOHBIX
¥ TI03HABATEILHBIX 3aJad OMNPEICIEHHOTO THIA, MPUOOpPETEHHWE OTMbITa B 00JIACTH
WCTIOJB30BaHUA  MH(POPMAIMOHHO-KOMMYHHMKATUBHBIX ~ TEXHOJOTUM,  OBJIAJICHUE
KyJbTypOH  aKTMBHOTO  MCIOJIb30BaHUS  Pa3jMYHBIX  TTOMCKOBBIX  CHUCTEM,
CaMOCTOATENILHO BBIOMPATh ONTHUMANIbHYIO (OpMY MpelcTaBieHrus HHPOpMAIMU U
WJUTIOCTPUPOBATH PEIIaeMbIe 3a/1a4l HECIOKHBIMU CXEMaMH, JuarpaMMaMH, JPYTUMH
dbopmamu rpadUKu M IX KOMOWHAITASMU,

yMEHUE HCIOJNb30BaTh M  aHAIM3UPOBATh B  Mpolecce ydyeOHOM U
MCCJIEI0OBATENIbCKOM  JACATENBHOCTY HMHGOPMAIIMIO O BIMSHUU TMPOMBINIICHHOCTH,
CEJILCKOr0 X035MCTBAa U TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOIIEH TPUPOTHON CPEBI.

KoMMyHuKaTHBHBIE YHHBEpPCAJIbHbIE YYeOHbIe J1eHCTBUS:

YMEHHMS 3aJlaBaTh BOIPOCHI (B XOJ¢ Auanora u (Wiv) JUCKYCCHHM) MO CYIIECTBY
o0cyxmaeMoi TeMbl, (POPMYJIHMPOBATH CBOU MPEIOKEHUSI OTHOCUTEIHHO BBHIMOTHEHUS
MPEUIOKEHHON 3aa4H;



YMEHUS NPEACTABIATH MTOJYYEHHBIE PE3YyJIbTaThl IO3HABATEIBHON NEATEIBHOCTH B
YCTHBIX WU TMHCbMEHHBIX TEKCTaX; JeJiaTh MPE3CHTALMIO PE3YJIbTATOB BBINOJHEHUS
XUMUYECKOTO JKCIIEPUMEHTa (JTa0OpaTOpPHOTO ONBITA, JabOpaTOpHOW pPadOTHI IO
MCCIJIEJOBAaHHUIO CBOMCTB BEILIECTB, y4EOHOTO MPOEKTA);

YMEHHMsSI y4eOHOro COTpYJHMYECTBA CO CBEPCTHHMKAMHM B  COBMECTHOM
MO3HABATEJIbHOM U HCCIEI0BATEIbCKON AEATENBHOCTH MPU PEIICHUH BO3HUKAIOIIHMX
npo0OyieM Ha OCHOBE y4€Ta OOIIMX MHTEPECOB U COTIACOBAaHUS MO3UIMH (00CYyXKIeHUS,
OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOpPJAMHALMSI COBMECTHBIX JI€HCTBUH,
OTpe/iesIeHUE KPUTEPHUEB MO OLICHKE KaueCTBA BBITIOJHEHHON pabOThI U IPYTHE).

PeryisiTuBHBIE YHHBepCcaJbHbIe Y4eOHbIe JeHCTBUSA:

YMEHUE CaMOCTOATEIbHO OIpEAeNATh UEeNH JeATEIbHOCTH, IJIaHUPOBATbH,
OCYIIECTBIISITh, KOHTPOJMPOBaTb M NPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
JeSTENbHOCTh, BBIOMpaTh HambOosiee 3(DPEKTUBHBIC CIOCOOBI pEIICHHsS] Y4YEeOHBIX U
[IO3HABATEJIBHBIX  3a/a4, CaMOCTOSITENBHO  COCTABJISATH WM  KOPPEKTHPOBATH
IIPEUIOKEHHBIM aITOPUTM JIEUCTBUN MPH BBITOJHEHUU 3aJaHUNA C yYETOM IOJIYyYEHHUS
HOBBIX 3HaHUU 00 H3y4yaeMbIX OOBEKTaX — BEIIECTBAX U PEAKUMsIX, OIEHUBAThH
COOTBETCTBHUE IIOJIYYEHHOTO pe3yJbTaTa 3asBJICHHOM LIEJIH, YMEHHE HCIIONb30BaTh U
aHAIM3UPOBAaTh KOHTEKCTBHI, IPEJIaracMble B YCIIOBUH 3a/1aHHM.

MHNPEAMETHBIE PE3YJIBTATDBI

B cocraBe nmpeIMeTHBIX pe3yJbTaTOB M0 OCBOCHHUIO 00S13aTEIBbHOTO COAEpKAHUS,
YCTaHOBJICHHOTO JTaHHOW (pemepanbHO pabodel MporpaMMOM, BBIACISIOT: OCBOCHHBIC
0Oy4arolMMuUCsl HayYHbl€ 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUM, BUIBI JEATEIBHOCTH
10 TOJyYEHHUIO0 HOBOT'O 3HAHMS, €r0 MHTEPIPETALMH, TPEOOPa30BaHUIO U IPUMEHEHHIO
B Pa3JIMYHBIX YUEOHBIX U HOBBIX CUTYALIHSIX.

K xonmy oOyueHuss B 8 kjacce mpeaMeTHBIE pe3yibTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:

e pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKHMX IIOHATHM: aTOM, MOJIEKYJIa,
XUMHUYECKUI 3JIEMEHT, IIPOCTOE BEIIECTBO, CJOKHOE BEIECTBO, CMEChH
(omHOpOAHAs M HEOAHOPOJIHASA), BAJIEHTHOCTb, OTHOCUTEJIbHAS aTOMHAs U
MOJIEKYJIIpHasE Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJIApHAas Macca,
MaccoBas JOJS XHMHYECKOrO JJIEMEHTa B COEIMHEHHH, MOJISIPHBIA OO0BEM,
OKCHJ, KHCIJIOTa, OCHOBAaHME, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHUCJICHHUSI, XUMHUYECKas peaklus, KiIacCUPUKALUs peakuui: peakuuu
COCIMHEHMSI, PEaKLMH PAa3JIOKEHHsI, PEaKIMH 3aMEIICHMs, peaklnu OoOMeHa,
9K30- U SHJIOTEPMHUYECKHE PEAKLMHU, TEIIOBOU 3(PPEKT peakiuu, sApo aToma,
AJIEKTPOHHBIN CJIOM aroma, aToMHas OpOuTanb, pajuyC aroMa, XUMUYECKas
CB3b, IIOJISIPHAs U HENOJISIPHAsl KOBAJICHTHASI CBSI3b, HOHHAS CBSI3b, NOH, KATUOH,
aHMOH, PacTBOp, MaccoBasl JOJs BellecTBa (IIPOLIEHTHAas KOHLEHTpauus) B
pacTBope;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMHUYECKHX MOHATUH U MPUMEHSThH
3TH MOHATHS IIPY OITMCAHUU BEUIECTB U UX MIPEBPALICHUM;

e HCIOJB30BaTh XMMHUECKYIO CUMBOJIMKY JUUIsl COCTABICHUS (POPMYJT BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;



OTIPENIEATh BAJIEHTHOCTh ATOMOB JJIEMEHTOB B OWHApPHBIX COCIUHEHUSX,
CTETIIEHb OKHCJICHHUS JIEMEHTOB B OMHAPHBIX COCIWHCHUSX, TPHHAIIC)KHOCTD
BCIIECTB K OMNpEACIEHHOMY KJIAcCy COEAMHEHWH 1o ¢dopmyaaM, BHUI
XUMHUYECKOM CBsI3U (KOBAJICHTHASI U MOHHAS) B HEOPTaHUYECKUX COCIMHECHUSX;
packpeiBaTh  cMbicn  [lepuogmueckoro 3akona JI. WM. Menneneesa:
JTEMOHCTPUPOBATh IMOHUMAHUE TEPUOJWYECKONM  3aBHCUMOCTH  CBOMCTB
XUMUYECKAX DJJIEMEHTOB OT WX TonoxeHus B [lepuommueckoid cucTeme,
3aKOHOB COXpAHEHHs MAacChl BEIIECTB, IIOCTOSHCTBA COCTaBa, AaTOMHO-
MOJIEKYJIIPHOTO YU€HHs, 3aK0OHa ABOTaJIpO;

OTIMCHIBATh W XapaKTepu30BaTh TabimuHyro Gopmy [leproamdeckoil CUCTEMBI
XUMUYECKAX DJIEMEHTOB: pa3inyaTh TOHATHS «TJaBHas moarpymma (A-
rpynmna)» u «nobouynas noarpymmna (b-rpymnmna)y, Mansie U O0JbIIME TTEPUOIBI,
COOTHOCUTH OOO3HauYeHUs, KOTOopble HMeroTcs B Tabmmie «llepunonnueckas
cuctemMa xumuueckux »dneMeHtoB J[. WM. MeHnneneeBa» ¢ UYHCIOBBIMH
XapaKTePUCTHKAMHU CTPOSHHUSI aTOMOB XUMUYECKUX JIEMEHTOB (COCTaB U 3aps
sqpa, o0IIee YUCII0 IEKTPOHOB U PACIIPEICTICHUE UX 110 SJIEKTPOHHBIM CIIOSIM);
KJIacCU(UIIMPOBATh XUMUYECKUE DJIEMEHThI, HEOPraHUYeCKHe BEIIECTBA,
XUMHUYECKHE peakiuu (110 YKCIy U COCTaBy YYACTBYIOIIUX B PEAKIIMU BEIIECTB,
1o TerioBomy 3 dexry);

XapakTepu3oBaTh (OMHUCHIBATH) OONIME XUMHUYECKHME CBONCTBA BEILIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIAs OINMHUCAHWUE MPUMEPAMH MOJEKYIISIPHBIX
ypaBHEHUI COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX Kade€CTBEHHOTO
COCTaBa, BOBMOYKHOCTH TPOTECKAHUS XMMHUUYECKHUX MPEBPANICHUN B Pa3IUIHBIX
YCIIOBUSIX;

BBIUMCIISATh OTHOCHUTENIBHYIO MOJEKYISIPHYIO W MOJSIPHYIO MacChl BEIECTB,
MacCOBYIO JIOJIF0 XUMUYECKOT0 3JIEMEHTA 10 (pOopMysie COeMHEHUs, MaCCOBYIO
JIOJII0 BEIIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI MO YPABHEHUIO XUMUYECKON
peaKkmum;

MPUMEHSITH OCHOBHBIC OIEPAIIMH MBICIUTEILHOW NEATCIHHOCTH — aHAU3 H
CHUHTE3, CpaBHEHHE, 0000ImeHne, CHUCTEeMaTU3alui0, KIACCH(PUKAIINIO,
BBISIBJICHWE MPUUYUHHO-CJICICTBEHHBIX CBSI3€M — JUIsi M3y4YEHUS CBOWCTB
BEIIIECTB U XMMUUYECKHX PEAKIIN, €CTECTBEHHO-HAYYHbIE METObI MIO3HAHUS —
HAOMIO/IeHUEe, HW3MEpPEHUE, MOJCITUPOBAHUE, OKCICPUMEHT (peanbHBId U
MBICJICHHBIN);

CJIeIOBaTh MpaBUJIaM IMOJIb30BAHUS XUMHUYECKOW MOCYJI0ON U J1abopaTopHBIM
obopynoBaHMeM, a TakXke TpaBwiaM oOpamieHusi ¢ BellecTBaMH B
COOTBETCTBUM C MHCTPYKIUSMHU MO BBIMOJHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTIBITOB TIO TOJYYEHHIO W COOMpaHUIO ra3000pa3HBIX BEIIECTB (BOAOpOJa U
KHCJIOPO/ia), TPUTOTOBJICHUIO PACTBOPOB C OMpPEACIEHHON MAacCOBOUM joiieid
pPacTBOPEHHOTO  BEIIECTBA, IUJIAHUPOBATh W MPOBOJAUTH XHUMHYECKHUE
HKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEIOUYEH U KUCIOT C TTOMOIIBIO
WHAUKATOPOB (JTakMyc, (heHondTaaenH, METUIOPAHK U IPYTHE).



K kxoHiy oOyueHus B 9 kJjacce mpeiMeTHbIE pe3yibTaTbl Ha 0a30BOM ypOBHE
JOJDKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:

PacKpbIBaTh CMBICI OCHOBHBIX XWMHYECKHX IMOHSATUNA: XUMUYECKUHA 3JIEMEHT,
aToOM, MOJIEKYJla, UOH, KATUOH, AHUOH, IIPOCTOE BEILIECTBO, CI0KHOE BELIECTBO,
BaJICHTHOCTb, JJIEKTPOOTPHULIATEIILHOCTh, CTEIEHb OKHUCIECHUS, XUMUYECKas
peaxiusi, XuMU4ecKasi CBsI3b, TEIIOBOW A (EKT peakiuu, MOJb, MOJSPHBIN
00BEM, pacTBOp, DOJEKTPOJIMTHI, HEIIEKTPOJIMUTHI,  AIEKTPOIUTHUIECCKAST
JUCCOLMAIMs, peakUMd MOHHOrO OOMEHa, KaTalau3aTop, XUMHUYECKoe
paBHOBecHe, OOpaTUMble U HeoOpaTHMMble pEaKIHMH, OKUCIUTEIbHO-
BOCCTAaHOBUTEJBHBIE PEAKIMU, OKHUCIUTENb, BOCCTAHOBUTEIb, OKHUCICHUE H
BOCCTAaHOBJICHHE,  aUIOTpomus,  amM(OTEpPHOCTb,  XHMHYECKass  CBS3b
(KoBaJIeHTHas1, HOHHAs, METAJIIMYECKasl), KpUCTAIUIMYECKAs peléTKa, KOpPO3Hsl
METaJUIOB, CIUIaBbl, CKOPOCTh XMMHYECKOW pPEaKIMH, MPEAEIbHO JOIYCTUMAs
koHueHTpanus [1/IK BemecTna;

WUTIOCTPUPOBATh B3AMMOCBSI3b OCHOBHBIX XMMUYECKUX MOHSITHU U MPUMEHATH
3TH MOHATHS IPY OIMMCAHUU BEUIECTB U UX MPEBPALCHUI;

UCIOJIb30BaTh XMMHUECKYI0 CUMBOJIMKY JUUIsl COCTaBICHHS (POPMYJT BELIECTB U
YPABHEHUM XUMUUYECKUX PEAKLINM;

ONPEIENATh BAJICHTHOCTb M CTEIEHb OKUCJICHUS XUMUYECKHUX 3JIEMEHTOB B
COCAMHEHUSX  Pa3IM4HOTO  COCTaBa,  IPUHAJIEKHOCTH  BEIIECTB K
onpeAenéHHOMY KJIAacCy COEAMHEHUH Mo (QopmyiiaMm, BHJ XUMHUYECKOW CBSI3U
(KoBaJIeHTHasl, WOHHAs, MeETAJNIM4YecKas) B HEOPraHMYECKUX COECAMHEHUSX,
3aps]] MOHA MO XUMHUYECKOW (QopMmyJsie, XapakTep Cpellbl B BOJHBIX PacTBOpax
HEOPraHUYECKUX COCIWHEHUM, TUIl KPUCTAUIMYECKONW PEIIETKH KOHKPETHOI'O
BEILIECTBA,;

packpeiBath cMmbicin [lepuogmueckoro 3akona JI. WM. MengeneeBa wu
JEMOHCTPHUPOBATh €r0 MOHUMAHUE: OMUCHIBATh U XapaKTEPU30BaTh TAOJIUUHYIO
dopmy Ilepuonnueckoil cucTeMbl XUMUYECKUX JIEMEHTOB: Pa3anyaTh MOHITHS
«rnaBHasg moarpymnmna (A-rpynma)» U «mnodounas noarpynmna (b-rpymnma)y,
Mayble U OOJBIINE MEPHOABl, COOTHOCUTh 0003HAYEHHUS, KOTOPhIE UMEIOTCS B
NepPUOANYECKON TalbuIle, ¢ YUCIOBBIMA XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XMMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sjpa, o0lliee YHUCIO 3JIEKTPOHOB U
pacmpenesneHue HMX 1O DJIEKTPOHHBIM  CJIOSIM), OOBSCHATH  OO0IIMe
3aKOHOMEPHOCTH B HW3MEHEHHHM CBOMCTB JJIEMEHTOB W WX COCIAVUHEHUU B
npefenax MajblX NEPUOJOB W TIJIABHBIX NOATPYHI C YYETOM CTPOEHUSA HX
aTOMOB;

KJIACCU(PUIIMPOBATh XUMUYECKUE DJIEMEHTbl, HEOPraHWYECKUE BEILECTBa,
XUMHYECKUE peakuu (110 YUCIy U COCTaBy YyYacTBYIOIIMX B PEAaKIMH BEILECTB,
o TEeruioBoMy 3(P¢eKTy, M0 M3MEHEHHIO CTETICHEW OKMCIICHHUS XMUMHUYECKUX
3JIEMEHTOB);

XapakTepu3oBaTh (ONUCHIBaTh) OOMME M CHEUUPUUECKHE XUMUYECKUE
CBOMCTBA IMPOCTBIX U CJIOXKHBIX BELIECTB, MTOATBEPKIAs ONMCAHUE IPUMEPAMHU



MOJICKYJISIDHBIX M HOHHBIX YpPaBHCHHUH COOTBETCTBYIOIIUX XUMHUUYECKUX
peaKuu;

COCTaBJISITh YPAaBHEHUS AJICKTPOIUTHICCKON TUCCOIUAIINN KUCIIOT, MIEI0YeH H
COJICHM, TIOJHBIE M COKpalléHHBbIC YpaBHEHUS peaKIuii HOHHOro OOMEHa,
YpPaBHEHHS pPeaKIi, MOJTBEPKIAIOIIUX CYIIICCTBOBAHNE I'CHETHYECKON CBS3H
MEXIY BEIIECTBAMH PA3JINYHBIX KJIACCOB;

pacKphIBaTh CYIIIHOCTh OKHCJIUTEIIbHO-BOCCTAHOBUTEBHBIX  PEAKIIHHA
MIOCPEACTBOM COCTABJICHUSI DJICKTPOHHOTO OalaHCca 3TUX PeaKInii;
MIPOTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHHS,
BO3MOYKHOCTH IMPOTEKAHUS XUMUYECKUX TTPEBPAIICHANA B PA3IMYHBIX YCIOBUSIX;
BEIYHCIIATh OTHOCHUTEIBHYIO MOJICKYJSIPHYI0 M MOJISIPHYIO MAacChl BEIIECTB,
MaCCOBYIO JIOJIO XMMHUYECKOTO 3JIeMeHTa 1Mo (opMyJie COSTUHEHHS, MAaCCOBYIO
JIOJTFO BEILIECTBA B PAcTBOpE, IMMPOBOAUTH PACUYETHI MO0 YPABHEHUIO XUMHYECKOMN
peaKIu;

coOJr0/1aTh TpaBWJIA TIOJIB30BAHUS XHMHYECKOW TOCYI0H M J1ab0opaTopHBIM
obopymoBaHrEM, a TaK)Ke MpaBujia OOPAIIECHUS C BEIICCTBAMU B COOTBETCTBHH
C HMHCTPYKIMSMH TIO BBINOJIHEHHUIO JIAOOPATOPHBIX XUMHUUYECKHX OTBITOB IIO
MOJIYYeHUIO U COOMpPaHHUIO Tra3000pa3HBbIX BEIICCTB (aMMHaKa M YIJICKHCIIOTO
rasa);

MIPOBOJIUTh PEAKIMH, ITOATBEPIKIAIONINE KAYECTBEHHBIM COCTaB Pa3IMYHBIX
BCIIIECTB: PACIO3HABaTh OMBITHBIM MYTEM XJIOPHA-, OpOMHUA-, HWOIWI-,
kapOoHat-, d¢ocdar-, cuaukar-, cyiabdar-, THUIPOKCHUI-UOHBI, KATHOHBI
aMMOHHUSI W HOHBI H3YyYCHHBIX METAJJIOB, MPUCYTCTBYIOIHME B BOIHBIX
pacTBOpax HEOPTraHUICCKUX BEIICCTB;

MPUMEHSITH OCHOBHBIC OIEPAIIMH MBICIUTEILHOW NEATCIHHOCTH — aHAU3 H
CUHTE3, CpaBHEHHE, O000OIEHWEe, CHCTEMAaTHU3aIMIO, BBISIBICHUE MPUYUHHO-
CJICACTBEHHBIX CBSI3€H — 11 M3Y4YCHUS CBOMCTB BEIIECTB U XHUMHYECKHUX
peaKIuii, €CTECTBEHHO-HAYYHBIC METO/IbI IO3HAHUS — HAOIIOJICHUE, U3MEPCHHE,
MOJEIUPOBAHUE, IKCTIEPUMEHT (pPEIbHBIN 1 MBICIICHHBIN ).



TEMATHYECKOE INTAHUPOBAHUE

8 KVIACC

KoJunuecTBo yacoB

Ne HaunmeHnoBanue pa3iesioB u DJIeKTpPOHHbIe (LM (pPOBbIe)
KonTpoabubie IIpakTuyeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTejibHbIE PeCYpPChI
padoThI padoThI
Pasjnen 1.IlepBoHayajibHble XUMHYECKHE TIOHATHS
Xumust — BakHasg 00/1acThb
€CTECTBO3HAHUS U
1.1 . 5 2 https://m.edso0.ru/YNVIX660G
MPAKTUYECKOU EeSATEILHOCTU
yeJI0BeKa
BemtecTBa 1 XUMHUU€ECKHE
1.2 H 15 1 https://m.edsoo.ru/ONNXR1VFOQ
peakuuu
Hroro no pazneny 20
Paznen 2.BaxHelilue npeacraBuTe/ M HEOPraHMYecKMX BellecTB
Bozayx. Kucnopon. [Tousarue 00
2.1 Y poA 6 https://m.edsoo.ru/D5BORTY30
OKcHIax
Boaopoa. Ilousitue o kuciaorax
2.2 AOPOA 8 1 https://m.edsoo.ru/5D61JZ6PS
U COJISIX
Boga. PactBopsl. Ilonsarue 00
2.3 A p 5 1 1 https://m.edsoo.ru/M1315KJBM
OCHOBAaHHUSIX
OCHOBHBIE KJIACCHI
24 . 11 1 1 https://m.eds00.ru/0T5SASMOWT
HEOPraHUYECKUX COCTUHEHUI
Uroro no pazueny 30

Paznen 3.11epuoanyecknii 3axkoH u [lepuoanueckas cuc
¢Bsi3b. OKUCIUTEIbHO-BOCCTAHOBHUTEIbHbIE PEAKIIUMN

TeMa XuMU4ecKux 3jeMeHToB JI. U. MennesneeBa. CtpoeHue arToM0OB. XUMHYeCKasi

3.1

[Tepuoanueckuii 3aKOH U

7

https://m.edsoo.ru/TCBJBVWFZ



https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT

[Tepuonuueckas cucrema
XHUMHYECKHUX 31eMEHTOB /JI. H.
MenpeneeBa. CTpoeHue aToma

XHUMHYECKas CBS3b.

32 OKUCIUTEIBHO- 8 https://m.edsoo.ru/F6AOASDPF
BOCCTAHOBUTEJILHBIE PEAKITUN
Uroro no pazneny 15 https://m.edsoo.ru/LRYWBJPES
Pe3epBHOE Bpems 3 https://m.edsoo.ru/KQBD02J69
OBILEE KOJIMYECTBO YACOB I10 68

[TPOIT'PAMME



https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69

9 KJIACC

KounyecTBo 4yacos
HaumenoBaHue pa3/iejioB U TeM JuieKTpOHHBbIE (LU poBbIe)
Ne i/ Kontpoabnbl | IlpakTuueckn
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE Pecypchl
e padoThbl e padoThbl
Pa3nen 1.BemecTBo M XUMHYeCKHE PeaKIMU
[ToBTOpEeHUE U yriayOneHne 3HaHUH
1.1 5 1 https://m.edsoo.rt/EQETUT35Z
OCHOBHBIX pa3/IelIOB Kypca 8 Kiacca
OcHOBHBIE 32aKOHOMEPHOCTH XUMHYECKHUX
1.2 . 4 https://m.edsoo.ru/AFN4LWG7U
peaxkuui
DAEKTPOIUTHYECKAS JUCCOIUAITHS.
1.3 P A Hat 8 1 1 https://m.edsoo.rt/KODURSOVV
XUMHUYECKUE PEaKINH B pacTBOpax
Uroro no pazueny 17
Pasnen 2.HemeTanibl 4 UX COeIMHEHUS
OO61as xapaKTepruCcTUKa XUMUYECKUX
2.1 B P P 4 1 https://m.edsoo.rt/ZTN1F700I
aneMeHToB VIIA-rpynmsl. ["anorenst
OO01as xapakTeprucTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynnsl. Cepa u eé 6 https://m.edsoo.ru/P3DHMFB09
COETMHEHUS
OO01mmas XxapaKTepruCcTHKa XUMUISCKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 https://m.eds00.ru/VOXDOUX2S
COETMHEHUS
OO01as xapakTepruCcTUKa XUMUYECKUX
2.4 snemeHToB [VA-rpynnsl. Yriepon u 8 1 2 https://m.edso0.ru/JPJ200VIX
KPEMHUH U UX COCAMHECHHUS
Uroro no pazueny 25
Pa3zgen 3.MeTa/iIbl M X COeTUHEHU S
3.1 OO0111e cBOIiCTBA METAIIJIOB 4 https://m.edsoo.ru/GHV2L6NJ8



https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/JPJ2OOVJX
https://m.edsoo.ru/GHV2L6NJ8

3.2 Baxwuerime MeTamibl U X COEUHECHUS 16 https://m.edsoo.rt/EFKQWI9HZI
Wroro no pazneny 20
Pa3znen 4. Xumus u okpysKawumas cpeia

4.1 BenecTBa 1 maTepuansl B KU3HU YEIOBEKA 3 https://m.edsoo.rt/TENBWEF7Y
Uroro no pazneny 3
PesepBHOE Bpems 3 https://m.edsoo.ru/FYSRY75R9
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9
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