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HOACHUTEJBHASA 3AIIMCKA

[IporpaMMa 1Mo XMMHHM Ha YPOBHE OCHOBHOTO OOINEro 0Opa3oBaHHs COCTaBJI€HAa Ha OCHOBE TpPEOOBAHUU K
pe3ysibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTENbHOM MPOrpaMMbl OCHOBHOrO oOmiero oOpa3oBaHUs,
npeacrabieHHbIx B PI'OC OO0, a Takxe Ha OCHOBE (peiepanabHOi pabodeid MporpaMMbl BOCIUTAHUS U C YUETOM
KOHLICTIIIMKA TpENoAaBaHusl y4eOHOro mnpeaMera «XuMus» B 00pa3oBaTEeNbHBIX oOpraHu3anusx Poccuiickoit
denepauum.

[IporpamMma 1o XuMHH Ja€T MpeICTaBICHUE O LEIIX, OOIIeN cTpaTeruu oOy4eHus, BOCIIUTAHUS U Pa3BUTHUS
oOyyJaroumxcsi CpeACTBaMU Yy4eOHOTO TNPEIMETa, YCTAHABJIMBAET O00sA3aTEIbHOE NPEIMETHOE COJIEp KaHHe,
IIPENYyCMATPUBAET PACIPENECIEHUE €r0 MO KJIacCaM M CTPYKTYPHUPOBAHHE IO PA3AEIAM M TEMAM IPOrPAMMBI I10
XUMHH, OIPEIEIACT KOJIUYECTBEHHBIE M KAYECTBEHHBIE XAPAKTEPUCTHUKU COJEPKAHUA, PEKOMEHIYEMYIO
IIOCJIEIOBATEIbHOCTh M3YYEHUS XHMHHM C YYETOM MEKIPEAMETHBIX M BHYTPUIPEIMETHBIX CBSI3€H, JIOTMKHU
y4eOHOro IpoLecca, BO3PACTHBIX OCOOEHHOCTEW OOYYaroIIMXCs, ONpPENEeIsieT BO3MOXHOCTU TMpeaMeTa IS
peanu3anuu TpeOOBAHMM K pe3yJibTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTEIbHOM MPOrpaMMbl HA YPOBHE OCHOBHOTO
oOmero oOpa3oBaHUsA, a TaKKe TPEOOBaHW K pe3yibTaTaM OOy4YeHUs XMMHHM Ha YpOBHE €€l H3y4eHHUs
npeIMeTa U OCHOBHBIX BHUJOB YUEOHO-TIO3HABATENIbHOM NEATEIbHOCTH OOY4arolerocs Mo OCBOEHUIO yueOHOro
COZIEpKaHMUS.

3HaHUE XUMUU CIYXUT OCHOBOH 111 (POPMUPOBAHUS MUPOBO33PEHUS 00YUaIOIIErocs, €ro NpeCTaBICHUN O
MaTepualibHOM €IMHCTBE MHUpa, BAXHYI pOJb HWrpatoT (opMupyemble XUMHUEH MPEACTaBICHUS O
B3aUMOINPEBPAILLEHUAX HEPTrUU U 00 3BOJIOLMH BEIIECTB B MPUPOJE, O MYTIX PEIICHUs MI00ANbHBIX MpoOsieM
YCTOWYMBOT'O PAa3BHUTHS UEJIOBEUYECTBA — CHIPHEBOM, SHEPIETUUCCKOM, MUIICBON U DKOJIOTHYSCKON O€30MaCHOCTH,
po0JIeM 3IpaBOOXPAHCHHUS.

N3yuyenne xumuu:

CHOCOOCTBYET peau3allid BO3MOXHOCTEH JUIsl caMOpa3BUTHS U (POPMHUPOBAHUS KYJIbTYphl JIMYHOCTH, €€
o01iei 1 PyHKIMOHAILHOU TPaMOTHOCTH;

BHOCUT BKJaJ B (DOpPMUPOBAHHE MBIIUICHHUS M TBOPUYECKUMX CHOCOOHOCTEW OOy4YaromIMXCs, HABBIKOB HX
CaMOCTOSATENbHON y4eOHOUN NeSITeNIbHOCTH, SKCIEPUMEHTAIbHBIX U UCCJIEN0BATENbCKUX YMEHUN, HEOOXOAUMBIX
KaK B IOBCETHEBHOW U3HU, TaK U B PO(HECCUOHATILHOM EATEIbHOCTH;



3HaKOMHUT CO CHEUM(PUKON HAyUYHOTO MBIIIJIEHUS, 3aKJIabIBAET OCHOBBI LIEJOCTHOTO B3IJIsAa HA €IMHCTBO
IPUPOJIBI U YEJIOBEKA, SIBJSIETCSI OTBETCTBEHHBIM 3TalloM B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHON IPaMOTHOCTH
o0yyarommxcs;

croco0CcTByeT (HOPMHUPOBAHHUIO LIEHHOCTHOTO OTHOIICHMSI K €CTECTBEHHO-HAYYHBIM 3HAHMSIM, K MPUPOAE, K
YeJI0BEKY, BHOCUT CBO BKJIAJ] B 9KOJIOTHYECKOE 00pa3oBaHUe 00YyUarOINXCS.

JlaHHbIE HaIlpaBJiEHUs B OOYUYEHUU XUMUHU 00ECIIEUMBAIOTCS CIEUU(PUKON CoJlepKaHusl YUEOHOTO MpPEeaMeTa,
KOTOPBIH SIBISIETCS MENAaroruuyeckd aJanTHPOBAaHHBIM OTPaXEHHEM 0a30BOM HAyKH XHMMHUHU Ha OIpPEAEIEHHOM
Jrare e€ pa3BUTHUs.

Kypc xumuu Ha ypoBHE OCHOBHOIO OOIIEro 0Opa30BaHUS OPUEHTHPOBAH HA OCBOECHHE OOYYarOIMMUCS
CUCTEMBI IIEPBOHAYAIBHBIX IIOHATUN XUMHUH, OCHOB HEOPTraHUYECKOW XUMHUH U HEKOTOPBIX OTAEIBHBIX 3HAYMMBIX
MTOHATHN OPraHUYECKOU XUMHH.

CrpyKkTypa coaepkaHusi NMpOorpamMMbl MO XUMHH C(HOPMHUPOBaHA HAa OCHOBE CHUCTEMHOro mojxoda K €
n3yuyeHuro. CozepxKaHue CKIIAJbIBACTCS U3 CUCTEMBI MOHATUH O XMMHUYECKOM 3JIEMEHTE U BEUIECTBE U CHCTEMBI
MOHATUH O XWUMHYeCKOW peakuuu. OO0e 3TU CUCTEMBl CTPYKTYpPHO OpPraHMW30BaHbl [0  MPUHLUITY
ITOCJIEA0BATEIBLHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUYECKHUX MPEACTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHUSI;

— [lepuoanueckoro 3akoHa JI. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOEHHUH aTOMA U XUMHUYECKOM CBA3U;

— MPEACTaBIECHUIN 00 IEKTPOIUTUYECKON JUCCOLUAIIY BEILIECTB B paCTBOPaX.

Teopernyeckre 3HaHUSI pacCMaTPUBAIOTCA Ha OCHOBE AMIIMPUYECKHU MOJYYEHHBIX U OCMBICIEHHBIX (DaKTOB,
pa3BUBAIOTCSl TOCIEAOBATENIbHO OT OJHOTO YpPOBHS K JIPYyroMmy, BBINOJHSAS (YHKUMKM OOBACHEHUS U
IIPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS M BO3MOKHOCTEM MPAKTUYECKOTO NMPUMEHEHUS W IOJYUYEHHS] U3y4aeMBbIX
BEILIECTB.

OcBoeHue mporpamMmbl IO XUMHH CHOCOOCTBYeT (DOPMUPOBAHMIO TMPEJACTABICHUS O XUMHUYECKOU
COCTAaBJIAIOLIEH HAyYHOU KapTUHBI MUPA B JIOTUKE €€ CUCTEMHOM MPUPObI, IEHHOCTHOI'O OTHOLIEHHS K HAYYHOMY
3HAHUIO W METOAAaM II03HaHWsA B Hayke. l3ydeHne XUMHM IPOUCXOAWUT C IPUBICYCHHEM 3HAHUW W3 paHee
M3YYEHHBIX yUeOHBIX peaAMeToB: «Oxpyxatonuii Mup», «buonorus. 5—7 knaccs» u «dusmka. 7 Kiaacey.



[Ipu wu3ydyeHHH XUMHUHM MPOUCXOAUT (POpMUPOBAHHE 3HAHUI OCHOB XMMHUYECKOM HAyKHM Kak oOOJacTH
COBPEMEHHOT'0 €CTECTBO3HAHUS, TPAKTUUECKOMN JIESITEIbHOCTH YEJIOBEKA U KaK OJJHOTO M3 KOMIIOHEHTOB MHUPOBOI
KyJIbTYpHI. 3a7a4a y4eOHOTO MpeaIMeTa COCTOUT B (POPMHUPOBAHUN CUCTEMBI XUMUYCCKUX 3HAHUNA — BOKHEUIIINX
(aKkTOB, TOHATHH, 3aKOHOB M TEOPETUYCCKUX TIOJOKCHUM, ITOCTYHMHBIX OO0O0OMIEHUH MHPOBO33PEHUECCKOTO
XapakTepa, sA3blKka HayKH, B MPUOOIIEHUU K HAYYHBIM METOJaM MO3HAHUS MPU U3YyUYEHUHU BEIIECTB U XUMHUYECKHUX
peakiuii, B GOpMUPOBAHUH U PA3BUTHH MO3HABATEILHBIX YMEHUM U UX TPUMEHEHUU B Yy4eOHO-TI0O3HABATEIHHOMN U
y4eOHO-UCCIIEIOBATEIbCKON JIEITEIbHOCTH, OCBOEHUU TPaBWJI 0OE€30MaCHOTO OOpallleHHus C BEHIeCTBaMU B
MMOBCEIHEBHOM KU3HU.

[Ipy u3ydyeHUM XMMHUM Ha YPOBHE OCHOBHOTO OOIIET0 OOpa3oBaHUsSl BaKHOE 3HAUYCHHUE MPUOOpPENIM TaKue
1eJU, KaK:

— (opMUpOBaHNE UHTEIUICKTYyaJIbHO Pa3BUTOM JUYHOCTH, TOTOBOM K CaMOOOpPa30BaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEIbHOMY IPUHSITHIO PEIICHHH, CIOCOOHOM aanTUPOBATHCS K OBICTPO MEHSIFOLIUMCS YCIIOBUSIM SKU3HH;

— HAaMNpaBJICHHOCTh OOyYEHUS HA CHUCTEMATHYECKOE MPUOOIIEHWE OOyYalomUXCsa K CaMOCTOSITEIbHOMN
MO3HABATEJIbHON JIESITEIbHOCTH, HAy4YHBIM METOJaM TMO3HaHUS, (OPMUPYIOUIUM MOTHBALUI0 W Pa3BUTHE
CIIOCOOHOCTEH K XMMHHU;

— o0ecreueHue YCIOBUM, CHOCOOCTBYIOUIUX MPUOOPETEHHUIO OO0YYarOMMUCS ONbITa Pa3HOO0Opa3HOM
NEATEeIbHOCTH, TIO3HAHUS U CaMOIIO3HAHMS, KJIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIICTEHIUN), HWMEIOIINX
YHUBEpPCAIBHOE 3HAUYCHUE JIJIs1 PA3JIMYHBIX BUJOB ACATEILHOCTH;

— (popmupoBanue o01Iel (QYHKIIMOHATBLHOW M €CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH, B TOM YHCIIC YMEHHI
OOBSCHATH M OIICHUBATH SBJICHUS] OKPYXKAIOIIET0 MHUPA, UCIOJb3Ysl 3HAHUS U OIBIT, TOJyYCHHbIE MIPU U3YYECHUU
XUMUH, MPUMEHSITh UX TIPHU PEHICHUH MPOoOJIeM B IIOBCETHEBHON KU3HU U TPYOBOM I€ATEIbHOCTH;

— (dopMupoBaHHe Yy OOYYAIOIIMXCS TYMAHUCTHYECKUX OTHOIICHUW, MOHUMAHUS I[EHHOCTH XUMHUYECKUX
3HAHUU 711 BHIPAOOTKU KOJIOTHYECKH I11€I€CO00Pa3HOr0 MOBEJACHUS B OBITY U TPYJOBOM AEATEIBLHOCTU B IEIAX
COXPaHEHHMs CBOETO 370POBbS U OKPYIKAIOLIEN IPUPOSHOMN CPEBI;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIOCOOHOCTEW K CAaMOKOHTPOJIO M CaMOBOCIUTAaHUIO Ha OCHOBE
YCBOCHHS O0OIIEUEIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY Tpoduiis U HaANMpaBIECHHOCTH
JanbHeNIero o0yueHus.



OOmiee 9nMCIO 4YacoB, OTBEAEHHBIX I WM3YYCHHsS] XMMHUM Ha ypOBHE OCHOBHOTO OOIIETr0 OOpa30BaHMS,
cocraBisieT 136 yacoB: B 8 kitacce — 68 yacos (2 yaca B Hezeno), B 9 kiacce — 68 yacoB (2 yaca B HEJICIIO).

COIEPXAHUE OBYYEHUA

8 KUIIACC

IlepBoHayabHbIe XUMUYECKUE TOHATHS

[Ipeamer xumuu. Ponb XuMuu B )KU3HM 4YeJoBeKa. XMMHUS B CUCTeMe HayK. Tena u BemiecTBa. duszndeckue
CBOMCTBA BEILECTB. ArperaTHoe cocTosiHue BenecTB. [lonsTHe 0 MeTogax nmo3HaHusi B XUMHUK. YMCTbIE BELIECTBA U
cmecH. CriocoObl pa3iesieHus: cMeceil.

ATOMBI U1 MOJEKYJbl. XUMHUYECKHE AIEMEHThI. CUMBOJIbI XMMHUYECKUX 3JIEMEHTOB. [IpOoCThie M CIOXKHBIE
BEILECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckass (opmysa. BaleHTHOCTP aTOMOB XMMHUYECKHX 3JEMEHTOB. 3aKOH IIOCTOSIHCTBA COCTaBa
BenlecTB. OTHOCHUTENBHASA aTOMHasg macca. OTHOCUTENbHAsT MOJIEKYJIsIpHas Macca. MaccoBasi J0Jii XUMHYECKOTO
AJIEMEHTa B COCIUHEHUU.

KomnuectBo Bemectsa. Mosb. MonsipHas macca. B3auMoCBsI3p KOIMYECTBA, MAacChl M YUCIA CTPYKTYPHBIX
eauHul BeulecTBa. Pacu€Tsl mo popMyiaM XUMHUECKUX COSAMHEHUH.

@u3NUecKue U XUMHUUYECKUE SBJICHUSA. XHMMHUYECKas peakuus U €€ MpU3HAKU. 3aKOH COXPAHEHUS MACChI
BEIIECTB. XUMUYECKHE ypaBHeHMs. Kiaccupukanmss XUMUYECKHX peakiuil (COeAMHEHMs, Pa3IoKEeHHUS,
3aMeIleHus, OOMeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XUMHUYECKOM MOCYAOW, MpaBujamMu pabOThl B J1a0OpATOpUU M NpUEMaMU OOpalIeHUsl C
7abopaTOpHbIM 000PY/IOBaHWEM, M3yYE€HHE M ONHCcaHhe (U3MYECKUX CBOMCTB 0O0pa3lOB HEOPTaHUYECKHUX
BEILECTB, HaOmoneHne ¢u3ndeckux (TUIaBleHHE BOCKA, TasHUE JIbJla, paCTUpPaHUE caxapa B CTYINKE, KUIIEHUE U
KOHJICHCAIUsl BOAbI) U XUMUUECKUX (TOPEHHE CBEYH, TPOKAJTMBAHUE MEIHOW MTPOBOJIOKH, B3aUMO/JICHCTBUE MeJa C
KHUCIJIOTOW) SIBICHWU, HAOJIOICHWE W OIMHCAHHWE TPU3HAKOB MPOTEKAHUS XUMHUYECKUX peakIuil (pa3iioxeHue
caxapa, B3aUMOJICHCTBHE CEPHOW KHUCJIOTBI C XJIOpUAOM Oapus, pasnoxenue ruapokcuaa wmeau (I1) mpwm
HarpeBaHUH, B3aMMOJCHCTBHE elie3a ¢ pacTBopoM coiu Meau (l1), n3ydeHne crmocoOOB pa3jeieHus] CMecei: ¢



MOMOIIbI0 MarHuTta, (QUIbTpOBaHUE, BbIMApUBAHUE, MAUCTUULAIMUSA, XpomarTorpadus, MPOBEACHUE OYUCTKU
MOBapeHHOW COJIM, HaOJIOJICHUE W OINHUCAHHUE PE3yJbTATOB MPOBEACHUS OMbITA, WUIIOCTPUPYIOUIETO 3aKOH
COXpaHEHUS MacChl, CO3/IaHNE MOJEIIEH MOJIEKYJI (IIapOCTEPIKHEBBIX ).

BakHel1uue npeacTaBUTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cmech razoB. CoctraB Bo3gyxa. Kucimopon — siaeMeHT W mpocToe BemiecTtBo. Haxoknenue
KuciopoAa B Tpupoie, (U3MUYECKHEe M XUMHUYECKHue cBoilcTBa (peakuuu ropeHusi). Oxcuzabl. [Ipumenenue
kuciopoga. CrocoObl TOMydeHHsI KHCIOpoJa B JabopaTOpuUu W TPOMBINIUICHHOCTH. KpyroBopot kmcimopoga B
npupoze. O30H — aJuIOTpOITHAS MOAUBUKAIIIS KACIOPOaa.

TennoBoit 3DdPeKkT XUMUYECKOW peakluh, TEPMOXHMHYECKHE YpPaBHEHUS, 5K30- U HHIOTECPMHUYECKUE
peakiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUE BO3AyXa, YCUJICHUE MapHUKOBOTO 3(dekTa, paspyllieHue
030HOBOTO CJIOSI.

Bonopoa — aneMeHT u npoctoe BemiecTBo. Haxoxxaenue Bojgopoaa B mpupoje, Gu3nueckue U XUMUIECKUE
CBOMCTBA, MPUMEHEHHE, CTIOCOOBI TToTydeHus. KucioTel u comu.

MoutsipHbIit 00bEM ra3oB. PacuéTel 10 XUMHUYECKUM YPAaBHEHUSIM.

Odusnueckne CBOWCTBA BOJbl. Boma kak pactBopurenb. PacTBopel. HackllnieHHbIE W HEHACHIIICHHBIE
pactBOpBl. PacTBOpUMOCTH BeliecTB B Boje. MaccoBas 10J1 BEIIECTBA B pACTBOPE. XUMHUYECKUE CBOMCTBA BOJBL.
OcHoBanusi. Ponp pacTBOpOB B NMpPHUPOAE M B KU3HU 4eloBeKa. KpyroBopoT BOAbl B IpUpOJE. 3arpsi3HEHUE
NpUPOAHBIX BOA. OXpaHa U OUUCTKA NPUPOIHBIX BOI.

Knaccudukanust Heopranuueckux coeauHeHuid. Oxcuabl. Knaccudukaruss OKCHAOB: coJieoOpa3yroine
(ocHOBHBIE, KHCIOTHBIE, aMmdoTepHbie) U HeconeoOpasyronme. Homenkmarypa oxcumoB. Duszmueckue u
XMMHUYECKUE CBOMCTBA OKCUIIOB. [lomyuenue okcuaos.

OcHoBanusi. Kiaccudukaius OCHOBaHMM: IIEIOYM UM HEPACTBOpUMBIE OCHOBaHMs. HomeHknatypa
ocHOBaHUM. DU3NYECKHUE U XMMUYECKUE CBOMCTBA OCHOBAaHUM. [lomyyeHnrne oCHOBaHUN.

Kucnoter. Knaccudukanus kucnor. Homenknatypa kucinor. @uznyueckue U XMMUYECKHE CBOMCTBA KUCIIOT.
Pspn aktuBHOCTH MetaiuioB H. H. bekerosa. [1lonyuenue kucnor.

Comu. Homenknarypa conei. ®u3znueckue 1 XuMA4eCKue cBorMcTBa cotieid. [lomyuenue conen.

I'eneTnyeckas CBsA3b MEXKy KJIIACCAMU HEOPTAHUYECKUX COCTMHEHUM.

Xumuueckuit IKCnepuMenm:



KayeCTBEHHOE ONPEJIEIICHNE COAEPKAHUS KUCIOpOoAa B BO3AyXe, MOJyUYeHUE, COOMpaHue, paclo3HaBaHuEe U
U3y4EHUE CBOMCTB KUCIOPOa, HAOMIOEHHE B3aUMOCHCTBHSI BELIECTB C KUCIOPOAOM U YCIOBHUS BOSHUKHOBEHHUS
U TIpeKpalieHus: ropeHus (moxapa), 03HaKOMJIEHHE ¢ 00pas3liaMy OKCHUJIOB M OMHCAaHWE WX CBOMCTB, MOJy4YCHHE,
coOupaHue, paclo3HaBaHWE M H3yYEHHUE CBOICTB BOAOpoAa (TOpeHHe), B3aMMOJAEWUCTBHE BOJOPOJA C OKCHUIOM
meau (1I) (Bo3MOKHO HMCTIONB30BaHUE BUCOMATEPUATIOB), HAOMIOJEHUE 00pa3lloB BEIIECTB KOJIMYECTBOM | MOJIb,
HCCIIEIOBaHUE OCOOEHHOCTEN paCTBOPEHUS BELIECTB C PA3IMYHON PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C
oInpenenéHHON MacCOBOM J0J€M pacTBOPEHHOIO BELIECTBA, B3aMMOJCHCTBHE BOABI C METaulaMU (HATPUEM HU
KaJmpIueM) (BO3MOXKHO HCIOJIb30BaHUE BUICOMATEPHANIOB), UCCIEIOBAHUE OOPa3I[0OB HEOPTaHWYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB, HAOIIOJEHNE U3MEHEHHSI OKPACKH MHJIUKATOPOB B PACTBOPAX KHUCIOT M IIEJIOYEH, U3yUCHHE
B3aumoeiicTBus okcuna Meau (II) ¢ pactBopom cepHON KHCIOTHI, KUCIOT C METAJUIAMM, PEaKUil HeUTpanu3aium,
IIOJIy4YEHUE HEPaCTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOTO METaula JAPYIMM M3 pacTBOpPa COJIA, PELICHHE
AKCIEPUMEHTAIIBHBIX 3a]1a4 10 TeMe «BaykHeWIne KJIacChl HEOPTaHUYECKUX COCTUHEHUIN.

Hepuoaunyeckuit 3akoH u Ilepuoanueckass cucrema xumuuyeckux djiaemenroB /. M. Menaeneesa.
Crtpoenue aToM0B. XUMUYeCKasA CBA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIMH

[lepBple MOMBITKH KiAcCU(UKALUU XUMHUYECKUX 3J1€MEHTOB. [loHSATHE O rpynmax CXOAHBIX 3JIEMEHTOB
(IIeoYHbIE M IIEJTOYHO3EMENbHbIE METallbl, TajJoreHbl, MUHEPTHbIE Ta3bl). DJIEMEHTbI, KOTOpble OOpa3yroT
am(pOTepHbIE OKCUBI U TUAPOKCUBI.

Ileppnommueckuit 3akoH. Ilepmommueckas cucrema xumuueckux dnemeHToB J[. WM. Menneneesa.
Koporkonepuoanass u anuHHonepuogHas (opmel Ilepuoanueckoil cuctembl XUMHUYECKUX 3jeMeHToB JI. WM.
MenpneneeBa. Ilepuonsl n rpynnbel. @U3NYECKUN CMBICI MOPSAAKOBOTO HOMEpA, HOMEPOB IEpUOJa W TPYIIIbI
DJIEMEHTA.

Crtpoenne aromoB. CoctaB aTtoMmHbIX sijiep. M3orombl. DnextpoHsl. CTpoeHHE 3JIEKTPOHHBIX 000JI0YEK
atomoB nepBbix 20 xumuueckux 3nemeHToB Ilepuoaunueckoit cucremsl [[. 1. MenpaeneeBa. XapakTepuctuka
XAMHUYECKOT0 3JIEMEHTA 10 €r0 MoJiokeHuto B [lepunognueckoii cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS PauyCca aTOMOB XUMUYECKHUX 3JIEMEHTOB, METAIUTMYECKUX U HEMETAIIMYECKUX
CBOKCTB M0 IpynnaM 1 nepuoaam.

3nauenue Ilepmoanueckoro 3akoHa W Ilepuoanyeckod CUCTEMBl XMMHUYECKHX 3JEMEHTOB JUIL Ppa3BUTHUSA
Hayku U npaktuku. /. 1. MenaeneeB — y4€HbIN U TPaKIAHUH.



Xumunyeckas cBsi3b. KoBasieHTHas (MOJIsIpHAst M HEMOJIIpHAsi) CBA3b. DJIEKTPOOTPULIATEIBHOCTh XUMUYECKUX
aneMeHTOB. VIOHHas CBI3b.

Crenenb okuciieHusa. OKUCIUTEIbHO-BOCCTAHOBUTENIbHbBIE peakuuu. IIporecchl OKUCIeHHs U
BOCCTaHOBJIEHUS. OKHUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnHepuUMeHm:

M3y4YeHHE 00pa3lioB BEIIECTB METANIOB U HEMETAJIJIOB, B3aUMOJICUCTBUE THAPOKCHIA IIMHKA C PACTBOPAMHU
KHCJIOT W INEJOYeH, MPOBEACHUE ONBITOB, WUIIOCTPUPYIOIIUX IPUMEPBI OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu pa3noKeHus, COSAUHEHUS ).

Mesicnpeomemmuoie ceéa3u

Peanmzamusi MeXNpeIMETHBIX CBsi3el MpU HM3YYCHHH XHUMHM B 8 Kjacce OCYIIECTBISETCS dYepes
HCIIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHATHM, TaK W MOHITHH, SBJISIOUIMXCS CUCTEMHBIMHU IS
OTZEJIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOTI'0 LIUKIIA.

OOmme ecTecTBEHHO-HAYYHbIE TOHATHS: Hay4HbId (akT, rumoresa, TEOopus, 3aKOH, aHaju3, CHUHTE3,
KJ1accu(puKanus, nepuoJUIHOCTb, HAOIIOACHUE, SKCIIEPUMEHT, MOICIIMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBIICHHE.

®du3uka: MaTepus, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU, U30TOIIbI, PaJUOaKTUBHOCTb, MOJIEKYJIA,
AIIEKTPUYECKUI 3apsill, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSTHHE BEILECTBa, ras, (PU3MYECKHUe BEIHYMHBI,
€AMHULBI U3MEPEHMS], KOCMOC, TUTAaHETHI, 3BE€3/1bp1, COHIIE.

buonorus: dorocuntes, npixanue, oruocdepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEpabl, FOPHBIE TMOPOAbI, MOJIE3HBIE HCKOMAaeMble, TOIUIMBO,
BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M xXuMu4ecKasi peakius

[lepnommueckuit 3akoH. Ilepuoanueckass cucrema xummudeckux sneMmeHToB . M. Menneneera. CtpoeHue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMHUYECKHUX IIEMEHTOB MEPBBIX TPEX MEPUOIOB, KAJIHS, KaJbLIHS
Y UX COCIMHEHUI B COOTBETCTBUU C MOJIOKEHHUEM JIEMEHTOB B [leproanyeckon cucteMe U CTPOCHUEM UX aTOMOB.

Crpoenue BeniecTBa: BHUJbI XUMHUYECKOW CBSI3U. THIBI KPUCTANIMYECKUX PELIETOK, 3aBUCUMOCTh CBOWCTB
BEILIECTBA OT TUNA KPUCTAIINYECKOU PEIIETKU U BUA XUMUYECKOU CBSA3H.



Knaccudukanus u HOMEHKIIaTypa HEOPTAaHUYECKUX BEIIeCTB. XMMUYECKUE CBOMCTBA BEILIECTB, OTHOCSIIUXCS
K pa3IuYHbIM KJIaCCaM HEOPTaHUYECKUX COCTMHEHHM, FTeHeTHYeCKas CBsI3b HEOPTraHUYECKUX BEIECTB.

Krnaccudukanys XUMUYECKUX peakUuid MO pa3iIuyHbIM IpU3HAKaM (IO YMCITY M COCTaBy y4YacCTBYIOUIMX B
pEaKiuu BEIIECTB, MO TEIIOBOMY 3((EKTy, MO0 M3MEHEHHUIO CTENEHEeH OKHUCICHHS XMMHUYECKHUX 3JIEMEHTOB, IO
00paTUMOCTH, 110 YYACTHUIO KaTallh3aTopa). IK30- U YHIOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUYECKUE YPAaBHEHHUSI.

[Tonsitue o ckopoctu xumuueckon peakiuu. [loHarue o0 OOpaTUMBIX M HEOOPATUMBIX XUMHUYECKUX
peakuusix. [loHsITHE O TOMOTEHHBIX U TeTEPOTreHHBIX peakiusax. [loHsTtue o karamuze. [loHsATHE O XMMHYECKOM
paBHOBecHH. PAKTOPHI, BAUSIOIME HA CKOPOCTh XMMUYECKON PEAKIIMK U MTOJIOKEHUE XUMHYECKOTO PABHOBECHS.

OKHCIIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKLUUU, SJIEKTPOHHBIA OajaHC OKHUCIUTEIbHO-BOCCTAHOBUTEIBHOM
peakuun. CoCTaBJ€HHE YPAaBHEHUU OKHCIWUTEIbHO-BOCCTAHOBHUTENBHBIX PEAKIMl C HMCIOJb30BaHUEM METO/a
AJIEKTPOHHOTO OasaHca.

Teopus 3MEKTPONIUTHYECKON TUCCONUALMN. DIIEKTPOIUTHI U HEAJIEKTPOIUTHI. KaTHOHBI, aHMOHBI. MexXaHu3M
JUCCOLMAIMH BEIIECTB C Pa3IMYHBIMU BUJAMH XUMHUYECKOM cBsizu. CreneHp auccounanuu. CuiabHble U cialble
AIEKTPOJIUTHI.

Peakuuu moHHOro oOmeHa. YCIIOBHS NPOTEKaHHsSl peakUuid HOHHOTO OOMEHa, IMOJIHBIE U COKpAIEHHBIE
WOHHBbIE ypaBHEHUs peakiuil. CBOICTBA KHUCIOT, OCHOBAHMM U COJIeH B CBETE MpEACTaBICHUH 00
AJIEKTPOJIMTUYECKON Auccounanmu. KauectBeHHble peakiiuu Ha HOHBL. [IoHsATHE O TUapOIU3E COIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJACISAMM KPUCTAUIMYECKUX PEMIETOK HEOPraHMYECKUX BEIIECTB — METALUIOB H
HeMeTauioB (Tpadurta M amMasa), CIOKHBIX BEIIECTB (XJIOpHAA HATPHS), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON peakluu OT BO3JAEHCTBHUS pa3iMYHbIX (PAKTOPOB, MCCIEIOBAHUE 3JIEKTPONPOBOJHOCTH PACTBOPOB
BEILIECTB, MpoIlecca AUCCOLMALMM KUCIOT, LIENoYeld U coieil (BO3MOXXHO MCIOJIb30BAHHE BUAEO MAaTEpUAJIOB),
MIPOBE/ICHHUE OMBITOB, MJUTFOCTPUPYIOLIUX MPU3HAKU MTPOTEKaHUS peakinii MIOHHOro ooMeHa (oOpa3oBaHUE OCaIKa,
BbIJIEJICHUE ra3a, 00pa30BaHUE BOJbI), ONBITOB, WILTIOCTPUPYIOMINX MPUMEPhl OKHCIUTENBHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuuy pasyIoKeHUs, COEAMHEHMS), PACIIO3HABAHNE HEOPTAHMYECKUX BEUIECTB C MOMOILBIO
KaueCTBEHHBIX PEaKIMi Ha MOHBI, pEHIEHUE IKCIIEPUMEHTATBHBIX 33/1a4.

Hemeranbl U MX coelMHEHUsI



OOmias xapakTepucTuka rajgoreHoB. OCOOEHHOCTU CTPOEHHS aTOMOB, XapaKTEpPHBIE CTENEHU OKHCIICHUS.
CrpoeHue u (u3nyecKrue CBOWCTBA MPOCTHIX BEIIECTB — TajJOreHOB. XMMHUYECKHE CBOICTBA Ha MpUMEpPE XJopa
(B3auMoOJIEHiCTBME C METaJUIaMM, HEMEeTalslaMu, IienodaMu). XiopoBoaopod. ConsiHas KHUCIOTa, XUMHUYECKHE
CBONCTBA, IOJYy4YEHHE, IPUMEHEHHUE. [[elicTBHE XJI0pa M XJIOPOBOJAOPOJA HAa OPraHM3M 4elIOBeKa. BakHeimme
XJIOPU/IBI U UX HAXOXACHUE B IIPUPOJIE.

Oobmas xapakrepuctuka 31eMeHToB VIA-rpymnmbel. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIE CTEIECHU
okucieHuss. CrtpoeHue M (U3MUECKHE CBOICTBA MPOCTHIX BEUIECTB — KUCIOpPOJAa U CEPbl. AJUIOTPOIHBIE
Moaudukanuu Kuciaopoga M cepbl. XuMHUYEcKHe CBOMCTBa cepbl. CepoBOAOpOI, CTpOeHHE, (PU3UYECKHE H
XUMHUYECKHEe CBOMCTBA. OKCHIIBI Cephl KaK MPEACTABUTEIHN KUCIOTHBIX OKCUAOB. CepHas KUCIOTa, (pU3HUecKue u
XUMHUYECKHUE CBOMCTBa (00IIME KaK MpPEACTaBUTENs Kilacca KUCIOT U crenudpuueckue). XUMMUUYECKUE pPEaKlUH,
JIeKaIUe B OCHOBE MPOMBIIIEHHOTO crioco0a rmoyiy4eHus cepHoi KucnoTsl. [Ipumenenue cepHoit kuciotsl. Conu
CEpHOI KHCIOTHI, Ka4eCTBEHHAs] peakius Ha cyibdaT-uoH. HaxoxaeHue cepel U €€ COCAMHEHUU B TMPHUPOJIE.
XUMHYECKOE 3arpsi3HEHNE OKPYKAIOLIEH Cpeibl COeTUHEHUSIMU Cepbl (KUCIOTHBIC TOK/IH, 3arPSA3HEHNUE BO3IyXa U
BOJIOEMOB), CITOCOOBI €r0 MPEI0TBPAILIICHUS.

OOmas xapakrepucTuka 3aeMeHTOB VA-rpynnbl. OCoOEHHOCTH CTPOEHUS aTOMOB, XapaKTEpHbIE CTEIECHU
OKHCJIEHUs. A30T, paclpoCTpaHEHHE B NIpUpoJe, (PU3MUECKHe W XUMHUYECKue cBoiicTBa. KpyroBopor azora B
npupone. AMMuUak, ero GuU3NYecKue U XMMUYECKUE CBOWMCTBA, MOJyueHue M npumeHeHue. Coau aMMOHUS, MX
buznueckre U XUMUYECKHE CBOMCTBA, MprUMeHeHre. KadecTBeHHAsI peakiivs Ha MOHbI aMMOHUS. A30THAasI KHCIIOTA,
e€ mnonydeHue, (U3MUYECKME U XHUMHUYECKHE CBOWCTBa (00IIME Kak WPEICTaBUTENs Kilacca KHCIOT H
cnenuduueckue). Mcnonb3oBaHWEe HUTPATOB M COJEM aMMOHHUS B KayecTBE MHUHEpaJbHBIX YyJIOOpEHUIl.
XUMUYECKOe 3arps3HEeHHE OKPYXKarollel cpelibl COeIMHEHUSIMU a30Ta (KUCIOTHBIE JT0KIH, 3arpsi3HEHUE BO3/1yXa,
mouBbl U BOJOEMOB). Docdop, amnorpornHble Monudukanuu docdopa, Guznueckrue U XUMHUYECKHUE CBOWCTBA.
Oxkcup dochopa (V) u docdhopnas kuciaora, GuU3MIECKre U XMMUUYECKUE CBOMCTBA, MoyueHue. VMcnonb3oBanue
¢docdaroB B kKauecTBE MUHEPATbHBIX YJIOOPEHUN.

Oobmas xapakrepuctuka 3neMeHToB [VA-rpymnmbel. OCOOEHHOCTH CTPOECHHS aTOMOB, XapaKTEpHBIE CTETECHU
OKHCJIEHUS. YTIEpoAd, auIOTpONHble MOAU(DUKAIINK, PACIPOCTpPAaHEHUE B IpuUpojne, GU3NUECKUe U XMUMHUYECKUE
cBoiictBa. Ancopbuus. Kpyrosopor yriepona B mpupone. Okcuasl yriepona, ux (U3HUecKue U XUMUYECKUE
CBOWCTBA, /ICWCTBHE HA )KUBBIC OPTAHU3MBI, MTOJIyYCHNE W TPUMEHEHNE. DKOJIOTUYECKHE MPOOIEMBI, CBSI3aHHBIC C



okcusoM yriepona (IV), runoresa rinobanbHOro MOTEMJICHUS KJIMMaTa, TapHUKOBBIN 3P deKT. YroibHas KUCI0Ta U
e€¢ coim, Ux (U3MYECKHEe U XMMHUYECKHE CBOMCTBA, MOJydeHHE W NpuMeHeHue. KauecTBeHHas peakius Ha
KapOoHaT-uoHbL. Mcnons3oBanne kapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM XO3SICTBE.

[lepBoHavaIbHBIE TOHATHS 00 OPraHUYECKUX BEUIECTBAX KAaK O COCIMHEHUAX yriepoaa (MeTaH, 3TaH, 3THIIEH,
AlETUIIEH, TaHOJI, MNIMIEPUH, YKCYCHasl KucioTa). [IpupoaHbie MCTOUHUKHN YTII€BOAOPOAOB (YroJib, IPUPOIHBIN
ra3, HedTb), MPOAYKTHI HX mepepaboTku (O€H3UH), UX pOJb B OBITY W MPOMBINLUICHHOCTH. [loHsATHE O
OMOJIOTUYECKH Ba)KHBIX BEIECTBAX: KHUpPaAX, OesKax, yriieBoJax — M MX POJIM B JKU3HU YelloBeKa. MarepuanbHOe
€MHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX COCTUHEHUM.

KpemHuuii, ero ¢usnueckue U XMMUYECKUE CBOICTBA, MOJTy4YyeHUE U npuMeHeHue. CoeuHeHus KpeEMHUS B
npupoge. OOmme mnpencraBneHuss o0 okcuge kpemuus (IV) wu kpemameBoit kucinore. CHIMKATB, WX
HCIIOJB30BaHUE B OBITY, B IPOMBIIUICHHOCTH. BakHEWIINEe CTpOUTENbHBIE MaTepualibl: KepamMuKa, CTEKIIO,
IIEMEHT, OeToH, xkene300eToH. [IpobieMbl 0e30MacHOr0 HCMOJIB30BAHMS CTPOUTENBHBIX MaTEpHalOB B
MMOBCETHEBHOM XKU3HMU.

Xumuueckuii IKCnepumenm:

U3ydeHre 0O0paslloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOW KHUCJIOTHI, MPOBEJCHHE KauyeCTBEHHBIX
peakimii Ha XJIOPUI-MOHBI W HAONIOJCHHE NPU3HAKOB MX IMPOTEKAHUS, OMBITHI, OTpaxaroume (U3NYecKue M
XUMUYECKUE CBOWCTBA TAllOTEHOB M MX COCAUWHEHWH (BO3MOXKHO UCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJIEHUE C 00pa3laMu XJIOPHUAOB (TaJOT€HHUIO0B), O3HAKOMJICHHE C OOpasllaMu Cephbl U €€ COeAMHEHUSIMU
(BO3MOXKHO HCIMOJIb30BAHWE BUJIEOMATEPUATIOB), HAOJIOJCHUE TMpollecca OOYTJIMBaHUSI caxapa MOJ JICUCTBHUEM
KOHIICHTPUPOBAHHOW CEPHOW KHCIIOThI, H3y4YCHHE XUMUYECKUX CBOMCTB pa30aBIICHHOW CEpHOW KHCIIOTHI,
MPOBE/ICHUE KAYECTBEHHOM peakInu Ha Cyiab(}aT-uoH U HAONIOICHNE MpU3HaKa €€ MPOTEeKaHs, O3HAKOMJICHHUE C
(¢uznyeckuMu cBoiicTBaMHu azorta, ¢ochopa U UX COeAMHEHUN (BO3MOXKHO MCMOJB30BAHUE BUIEOMATEPUAIIOB),
obOpa3ziaMu a3oTHBIX U (PochOpHBIX YI0OpEeHM, MoTyueHue, coOupaHue, pacro3HaBaHWE M W3YUYCHHE CBOWCTB
aMMHaKa, MPOBEJCHUE KAYeCTBEHHBIX pEaKIMii Ha HMOH aMMOHHUS U (ocdaT-uoH U H3yUYECHHE TPU3HAKOB HX
MPOTEKAHUS, B3aUMOJECHUCTBUE KOHILIEHTPUPOBAHHOW a30THOM KHCJIOTBHI C MEIbl0 (BO3MOKHO HCHOJb30BAHUE
BHJICOMATEPHAIIOB), U3yUYECHHUE MOJIeNIel KPUCTAUNIMYECKUX PEMETOK anMasa, rpaduta, Qyiepena, 03HaKOMIICHUE
C TPOLECCOM aJCOpPOIMU pPACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTHMBOrasa,
MoJly4eHue, coOupaHue, pacno3HaBaHUE U U3yUYEHHUE CBOMCTB YTIIEKKUCIIOTO rasa, MIpoBEACHUE KaueCTBEHHbBIX



peakiuii Ha KapOOHAT W CHUJIMKAT-WOHBI U WM3yUYCHHE MPU3HAKOB MX MPOTEKAHUsS, 03HAKOMJICHHE C IPOJYKIHEH
CUJIMKATHOW MPOMBIIUICHHOCTH, PEIICHUE SKCIIEPUMEHTAIBHBIX 33/1a4 Mo TeMe «BakHellne HeMeTaulbl U UX
COCIMHECHUSD.

MeTa/uibl 1 X COETUHEHUS

OOmiasi XapakTepUCTUKAa XUMHUYECKUX OJJIEMEHTOB — METAUVIOB HAa OCHOBAaHUM UX TIOJOXKEHUS B
[Teprnoanyeckoil cucreme xumudeckux sneMeHToB [[. M. MeHneneeBa u ctpoeHusi arToMoB. CTpO€HUE METaJIOB.
Merannuyeckasi CBs3b U METAUIMYECKAs] KPUCTAUIMUECKas PEIIETKA. DJIECKTPOXUMUUYECKUN psll HaAMpPSKEHUM
MeTauioB. OU3NYECKHe U XUMHUYECKHE CBOMCTBAa MeTauioB. O0mue cmocoOb! momydeHuss MetaioB. [lorsTue o
KOPPO3UHU METaJNIOB, OCHOBHBIC CIOCOOBI 3alIUTHl WX OT Koppo3uu. CIuiaBel (CTalb, YyT'yH, TIOPATIOMUHUM,
OpoH3a) ¥ X MPUMEHEHHUE B OBITY U MMPOMBIIIUICHHOCTH.

[[lenounsie MeTauibl: TonoxkeHue B llepuoanueckon cucreme xumudeckux sneMeHToB J[. M. Menneneena,
CTPOCHHE HX aTOMOB, HaxOXJIeHHE B mpupoje. Pusnyeckue U XUMHUYCCKHE CBOWCTBA (HAa MpHUMEpE HATpUS U
Kayust). OKCUJIBI U TUAPOKCHUIBI HATPUA U Kauus. [IpruMeHeHne menoYHbIX MEeTAJIJIOB U UX COCTUHEHUIA.

[[lenouyHO3eMeNbHBIE METAJUIBI MAarHUi M KaJdbLHW: MOJIOKEHUE B lleproanyeckod CHCTEME XUMHYECKUX
anementoB J[. M. MeHnneneeBa, CTpoeHHE MX aTOMOB, HaxOXkAcHUE B mnpupone. PHU3NUECKHEe U XUMHUYECKHE
CBOMCTBAa MarHus W Kajblus. BaxkHeilmuve coeuHeHUsT Kaiblus (OKCUA, TUAPOKCH, COH). KECTKOCTh BOABI U
CIIOCOOBI €€ YCTpaHECHHUS.

AmomuHuii: nojoxxeHue B Ilepuoguyeckoi cucreme xumudeckux sineMeHtoB /. 1. Menaeneesa, ctpoeHue
aToMa, HaxOoXXJIeHUE B npupoje. Pu3nueckue U XUMHUYECKHUE CBOMCTBA alltoMUHUs. AM(OTEepHbIE CBOMCTBA OKCHUA
Y TUJIPOKCHUA ATFOMUHMUSL.

Keneszo: momoxenue B Ilepuonmueckor cucreme xumuueckux siiemeHToB [[. M. MeHueneeBa, cTpoeHue
aToMa, HaxoXXJAeHUE B mpupojie. Pu3ndeckue U XMMHUUYECKHE CBOMCTBa xkeje3a. OKCUlbl, TUIPOKCUILI U COJIU
xene3a (I1) u xxenesa (1), ux cocras, CBOMCTBA U MOJyUYEHHE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJICHHE C 00pa3llaMM METaUIOB M CIUIaBOB, UX (DU3WYECKUMHU CBOWCTBAMHU, U3YyUYECHHE PE3YJIHTATOB
KOPpPO3UU METAIOB (BO3MOKHO HCIIOJIb30BaHUE BUIEOMATEPUATIOB), OCOOCHHOCTEHW B3aUMOJICUCTBUS OKCHIA
KaJblIUsl M HATPUS C BOJOW (BO3MOKHO HCIOJIb30BAaHHUE BHJCOMATEPHATIOB), MCCIIECIOBAaHHUE CBONCTB KECTKOMU
BO/IbI, IIPOIIECCA TOPEHUS KeJe3a B KUCIOPoie (BO3MOMKHO HCIIOIb30BaHUE BUACOMATEPUATIOB), TPU3HAKOB



POTEKAaHMUs KaueCTBEHHBIX PEaKIIMM Ha MOHBI: MarHus, Kajabllus, aJllOMUHUS, [UHKA, xene3a (II) u xenesa (I11),
menu (I1), HaOmOJcHME W ONMCaHHWE IMPOIECCOB OKpAIMBAHUS IUIAMEHU HOHAMHM HATPHS, Kadus M KaJIbI[H
(BO3MOKHO HCIOJIb30BaHHE BHIEOMATEPUAJIOB), HCCIEAOBaHNE aM(OTEPHBIX CBOICTB THAPOKCUAA ATIOMUHHUS U
TUIPOKCHUAA IUHKA, PEHICHUE YKCIEPUMEHTAIBHBIX 3a7a4 10 TeMe « BaxHenme MeTamuibl U UX COEAUHECHUSD).

XuMus ¥ OKpPYKAKOLIAA cpeaa

BemecTBa n Marepuainsl B OBCEAHEBHOW KWU3HHU YEJIOBEKA. be30macHOE HMCIOJIB30BAHHUE BELIECTB U
XUMHUYECKUX peakinil B ObITy. [lepBas moMoIIb Mpy XUMUYECKUX 0KOTaX M OTPABJICHUSIX.

XHUMHUUYECKOE 3arpsi3HEHNUE OKpY>Kalolen cpenbl (MpeAesibHas T0MycTUMasi KOHIIEHTpallKs BEIECTB, Jajiee —
ITJIK). Posib XuMHM B pEIICHUHN YKOJIOTUYECKUX MTPOOIIEM.

Xumuueckuii IKCnepumenm:

u3yyeHue o0pasloB MaTEPUAIIOB (CTEKIIO0, CIIIaBbl METAJLJIOB, MOJIUMEPHBIE MAaTEPHUAIIbI).

Mesxcnpeomemmnunie ceasu

Peanuzanuss MeXNpeaMETHBIX CBA3€H MNpu U3yYeHMHM XuMUU B 9 Kilacce OCYIIECTBISIETCS 4epes
UCIIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX TMOHSTUH, TaK W TOHSATUN, SBJISIOMIUXCS CUCTEMHBIMH JIJIS
OTAEJBHBIX ITPEIAMETOB €CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OOmume ecTecTBEHHO-HAYYHBIE TIOHATHS: HAy4HbIA (aKT, TUMOTE3a, 3aKOH, TEOpHSs, aHajIu3, CUHTE3,
Kiaccuukanys, mepuogUIHOCTb, HAOIIOJECHUE, IKCIIEPUMEHT, MOJIEINPOBAHUE, U3MEPEHUE, MOJIEIb, SBICHHE,
MapHUKOBBIN 3P(HEKT, TEXHOJIOTHSI, MATEPUAIIBI.

®Pu3uka: MaTepus, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU, U30TOIIbI, PAAUOaKTUBHOCTb, MOJIEKYJIA,
AIEKTPUUECKUHN 3apsijl, MPOBOJHUKHU, TMOIYNPOBOAHUKHU, AUDIEKTPUKH, (POTOAIEMEHT, BEIIECTBO, TEJO, 00BEM,
arperaTHO€ COCTOSTHUE BEIIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUTMUECKAs! PEMIETKA, CIUIaBhI, (PU3NUYECKHe
BEJINYMHBI, €JUHULIBI U3BMEPEHUS, KOCMUYECKOE ITPOCTPAHCTBO, IUIAHETHI, 3BE3/bI, COHIIE.

buonorus: dorocunres, npixanue, Ouocdepa, s3KocUCTEMa, MHUHEpAJIbHBIE YAOOPEHMS, MHUKPOIIEMEHTHI,
MAaKpO3JIEMEHTBI, TINTATEJIbHBIE BEIIECTBA.

['eorpadus: armocdepa, ruapocdhepa, MUHEpanbl, TOPHBIE TOPOMABI, IOJE3HBIE HCKOMAEMbIE, TOIUIMBO,
BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBLI 110 XUMHWU HA YPOBHE
OCHOBHOI'O OBIIET'O OBPA3OBAHMAA

JINYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pPe3yJIbTaThl OCBOCHMSI MPOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHMs JOCTUTAIOTCA B XOJE
oOy4YeHHSI XUMUU B €IUHCTBE YYE€OHOW M BOCIUTATEIHLHON JCATEIHPHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMHU
POCCUMCKMMU COIMOKYJIbTYPHBIMH U TyXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMHU, MPUHSATHIMU B 00IIECTBE MPaBUIAMHU
M HOpPMaMH TIOBEJCHUS U CIIOCOOCTBYIOT TIpOILlECCaM CaMOIIO3HAHMS, CaMOPa3BUTUS U COLMATU3AIMH
00yyarommxcs.

JIngyHOCTHBIE PE3YyJIbTAaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJACTBOBATHCS CUCTEMON MO3UTUBHBIX
LIEHHOCTHBIX OPUEHTAIIMN U pacUIMpPEHUE OMbITA JEATEIIBHOCTH Ha €€ OCHOBE, B TOM UHCJIC B YACTHU:

1) NnaTpHOTHYECKOTO BOCTIMTAHHSA

IIECHHOCTHOTO OTHOIIEHUSI K OTEUYECTBEHHOMY KYJIbTYpPHOMY, HCTOPUYECKOMY W HAy4YHOMY HACJIEIIHUIO,
MMOHUMAaHUS 3HAYCHUS] XUMUYECKON HAYKHU B KU3HU COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHOM
uH(popmaIuen 0 IepeIoBbIX TOCTHKEHHUSIX U OTKPBITUSX MUPOBON U OTEYECTBEHHOW XUMHH, 3aNHTEPECOBAHHOCTHU
B HaYYHBIX 3HAHUSIX 00 YCTPOUCTBE MUpa U OOIIECTBA;

2) rpakAaHCKOT0 BOCTIMTAHUSI:

NpEACTaBICHUS O COLMAIBHBIX HOpPMax MW MpaBUJaX MEXIMYHOCTHBIX OTHOUIEHWHA B KOJUIEKTHUBE,
KOMMYHUKATUBHOM KOMITETEHTHOCTH B OOINECTBEHHO IMOJE3HOM, Y4eOHO-UCCIeA0BAaTEIbCKOM, TBOPYECKON U
IpYTUX BUIAX JEATEIBHOCTH, TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOW MEATENbHOCTH TPU BBIMOJHEHUU
y4eOHBIX, MO3HABATEJbHBIX 3a7a4, BBIMOJHEHUU XUMUUYECKUX HKCIEPUMEHTOB, CO3JaHUU YYEOHBIX MPOEKTOB,
CTpEMJICHUS K B3aMMONOHUMAHMIO W B3aUMOIIOMOIIM B TpOIlECCE ATON y4eOHOUM JeATeNbHOCTH, TOTOBHOCTHU
OIICHUBATh CBOE MOBEJACHUE U MOCTYIIKU CBOUX TOBAPHUILIEH C MO3UILIMU HPABCTBEHHBIX U MIPABOBBIX HOPM C YUETOM
OCO3HaHHUSI IOCJIE/ICTBUI MTOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI:

MHPOBO33PEHYECKHUE TTPEACTABICHHUS O BEMIECTBE U XUMUYECKON PEAKIIMU, COOTBETCTBYIOIINE COBPEMEHHOMY
YPOBHIO Pa3BUTHSA HAYKH U COCTABJISIONIME OCHOBY JJISI IOHUMAaHUsS CYIIHOCTH HAy4YHOW KapTHHBI MUDA,



IpPEICTaBIECHU OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHsI IPUPOJIbI, B3aWMOCBS3SIX YEJIOBEKa C MPUPOIAHON
CpEoH, O POJIY XUMHH B IIO3HAHUM 3TUX 3aKOHOMEPHOCTEW;

[T03HABATEJIbHBIE MOTHUBBI, HANPABJICHHBIE HA IOJIYYEHUE HOBBIX 3HAHUW IO XUMUHU, HEOOXOAHMMBIE IS
OOBSICHEHHsI HAOJIOaeMbIX TMPOIECCOB M SIBICHUI, MO3HABATENbHON, WH(MOPMAIMOHHOW M YHUTATEIbCKOM
KyJbTYpbl, B TOM YHCJI€ HaBBIKOB CaMOCTOSITEIbHON pabOThl ¢ YYEOHBIMU TEKCTaMH, CIPAaBOYHON JIUTEPATYpOH,
JOCTYIHBIMU TEXHUYECKUMH CPEACTBAMU HH()OPMALIMOHHBIX TEXHOJIOTUH;

UHTEpEC K OOYUYEHMIO U MO3HAHMIO, JHOO03HATEIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K CaMOOOpa30BaHUIO,
IPOEKTHOM M UCCIE0BATENLCKON JEATENIBHOCTH, K OCO3HAHHOMY BbIOOPY HAIIPaBICHHOCTH U YPOBHS 00y4YEeHHUs B
JaJIbHEHIIIEM;

4) popMupOBaHUSI KYJILTYPbI 310POBbS:

OCO3HAaHHUE IIEHHOCTH KU3HHU, OTBETCTBEHHOI'O OTHOIIECHMS K CBOEMY 3J0POBBIO, YCTAHOBKHM Ha 3IOPOBBI
o0Opa3 JKU3HU, OCO3HAHHUE MOCIEACTBUM U HENIPUATHE BPEAHBIX MPUBBIUYEK (YIOTPEOICHUS aJIKOTOJIsl, HAPKOTHKOB,
KypeHHUsI), HEOOXOUMOCTH COOIIOACHMSI MPaBUil OE€30MaCHOCTU MPU OOPAILEHUU C XUMUYECKUMHU BEUIECTBAMU B
OBITY U peaibHOM JKU3HU;

5) Tpy10BOT0 BOCIIUTAHUSI:

MHTEpEC K MPaKTUYECKOMY H3Y4YeHHMIO Npodeccuil M TpyAa pa3jiMdyHOTO poOja, YBaXeHHEe K TPydy U
pe3yibpTaTamM TPYIOBOW JIESITEIBHOCTH, B TOM YHUCJIE HAa OCHOBE NPHUMEHEHMS INMPEAMETHBIX 3HAHMM IO XWMHH,
OCO3HaHHBIN BBIOOP MHIMBUIYAJIBbHOW TPAEKTOPUHU MPOJOJKEHUST 00pa30BaHuUs ¢ YUYETOM JIUYHOCTHBIX UHTEPECOB
U CIOCOOHOCTM K XUMHUH, OOILIECTBEHHBIX HWHTEPECOB MW MOTPEOHOCTEH, ycnemHol mnpodeccuoHaIbHOM
JEeSATEIBbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHHI, TOTOBHOCTD aIaliTUPOBATHCA B MPOPECCUOHAIBHOMN CPENIE;

6) IKOJIOTHYECKOr0 BOCTIUTAHMS:

AKOJIOTMYECKU LIEIecO00pa3HOe OTHOUIEHWE K MPUPOJEC KaK HMCTOYHUKY KU3HM Ha 3emMiie, OCHOBE €€
CYILIECTBOBAaHMSI, TOHUMAHUE LIEHHOCTH 37I0pPOBOT0 M 0€30MacHOro o0pas3a >KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
COOCTBEHHOMY (PU3MYECKOMY U TCUXUYECKOMY 3[0pPOBbIO, OCO3HAaHUE I[EHHOCTH COOJIIOJICHUS MPaBUI
0€30MacHOro MOBEJCHUS MPHU paboTe C BELIECTBAMH, a TaKXKE B CUTYalMsX, YIPOXKAIOIIUX 3J0POBBIO U KU3HU
JIIOJIEH;

CIIOCOOHOCTH NPUMEHATh 3HAHUS, MOJTydaeMble MPU U3yYEHUW XMMHH, JJIS PELIeHUs 3a7ad, CBSA3aHHBIX C
OKpY>Karollleld MPUPOIHON Cpesloil, sl MOBBIIIEHUS] YPOBHSI SKOJIOTHYECKON KYJIbTYphl, OCO3HAHUS I100aTbHOTO



XapakTepa SKOJOTHUYECKUX MPOoOJieM U MyTel WX PEIICHHUs MOCPEJACTBOM METOJ0B XMMHUH, IKOJOTUUECKOTO
MBIIIJIEHHS, YMEHHS PYKOBOJICTBOBATHCA UM B ITO3HABATEIbHOM, KOMMYHUKATUBHON 1 COLIMAILHOM MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3yJbTaTOB BBIACIAIOT 3HAYUMBIC 711 (OPMHPOBAHUS MHPOBO33PCHHUS
oOIieHayYHbIe TTOHATHS (3aKOH, TEOpHs, IPUHITUI, TUIIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIIEPUMEHT U JIPYTOE.),
KOTOPBIC MCIOJIB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUYEOHBIX MpEeAMEeTax W IMO3BOJISIIOT HAa OCHOBE 3HAHWUU M3 ITHUX
npeaMeToB (OpMUPOBATH MPEJCTABICHUE O IEJIOCTHOM HAyYyHOW KapTHWHE MHUpa, M YHHBEpCalbHbIE ydeOHBIC
nencTBus (MO3HABAaTENbHBIE, KOMMYHHKATHBHBIC, PETYJISATHBHBIC), KOTOpPBIE OOECIeYnBalOT (GopMHUpOBaHUE
TOTOBHOCTH K CAMOCTOSITEJIbHOMY TIJIAHUPOBAHUIO U OCYILECTBICHUIO YUYEOHOU €SI TEIbHOCTH.

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE IeliCTBUSA

ba3oBble JJornyeckue JelcTBUA:

YMEHUS HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOCHUU 3HAHWM: PACKPBIBATH CMBICI
XUMUYECKUX TOHATHN (BBIAEHATh HMX XapakTEpHbIE MPU3HAKH, YCTAaHABIMUBATh B3aUMOCBA3b C JIPYTUMHU
MOHATUSIMU ), UCIIOIB30BATh MOHATUSA N1 OOBSICHEHHS OTHEJIbHBIX (DAKTOB W SABJICHUM, BHIOMpPATh OCHOBAHUS U
KpUTEpUH ISl KJIaCCU(UKAIIUM XHUMHUYECKHX BEIIECTB W XHMHYECKUX pEeaKIui, yCTaHABIMBATh IMPUUUHHO-
CICACTBEHHBIC CBS3M MEXIYy OOBCKTaMH HM3YyUYCHHUS, CTPOUTH JIOTUYECKHE PACCYXKICHHS (MHIYKTUBHBIC,
NeTyKTUBHBIE, 110 AHAJIOTHH ), IeJIaTh BHIBOJIbI U 3aKIFOUYEHUS,

YMEHHE MNPUMEHATHh B MPOIIECCE MO3HAHUS MOHATUS (MPEIMETHBIE U METalmpeAMETHBIE), CUMBOJUYECKUE
(3HaKOBBIE) MOJCIH, MCIIOIb3yeMble B XMMHUHU, MPEOOPA30BHIBATh ITUPOKO MPUMEHSIEMbIC B XHMHH MOJCITBHBIC
MPEJCTAaBICHUS] — XUMHUYCCKHU 3HAK (CHMBOJI DJJIEMEHTA), XUMHUYecKas (opMyna M ypaBHCHHE XHUMHUYECKOM
peaKIuy — MMPHU PEIICHUH y4eOHO-TT03HABATEIIbHBIX 3a/1a4, C YUETOM 3THX MOJICIIBHBIX MPECTABIICHUI BBISBIISTH U
XapaKTepU30BaTh CYIICCTBEHHBIC MPU3HAKU H3YyYaeMbIX OOBEKTOB — XHUMHUUYECKUX BEHIECTB W XUMHUYECKHUX
peakIuii, BBISBISATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIICICTBEHHBIE CBS3UM M MPOTUBOPEUUS B H3ydaeMBbIX
MpOoIIECCaxX U SIBJICHUSX.

Ba3oBrbie ncciaeaoBarebCKHe AeCTBUSA.

YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KaYE€CTBE MHCTPYMEHTA IMO3HAHMS, & TAKKE B KAu€CTBE
OCHOBBI JIJ11 POPMHUPOBAHUS TUTIOTE3HI IO MPOBEPKE MPABUIILHOCTU BBICKA3bIBAEMBIX CYKICHUIA;



OpUoOpeTEeHNE ONbITa IO IJIAHUPOBAHUIO, OPTaHU3ALMM W TPOBEACHHUIO YYEHHUECKHUX HKCIEPUMEHTOB,
yMEHHE HaOJII0JaTh 3a XOJOM IIpOLEcca, CaMOCTOSITENIbHO IMPOTHO3UPOBATh €ro pPe3yJbTaT, (HOpMyIHpOBATh
0000IIEHHUS U BBIBOJBI MO PE3yJbTaTaM MPOBEIEHHOTO OMBITA, UCCIEAOBAHUSA, COCTABIATh OTYET O MPOJICTAaHHON
pabore.

Pabora c undgopmanmein:

yMEHHE BbIOMpaTh, AHAIM3UPOBATh W HMHTEPHIPETUPOBATH HHGPOPMAIUIO PA3TUYHBIX BUIOB U (QopM
IpPEICTABICHUSA, TOIYYaeMyl0 W3 pa3HbIX MCTOYHMKOB (HAYYHO-NIOMyJISIpHAs JIMTEpaTypa XUMHUYECKOIO
COJIepKaHus, CIpaBOYHBbIE TMOcoOus, pecypchl HWHTepHeTa), KPUTHUYECKH OLIEHWBATh MPOTUBOPEUUBYIO U
HEJIOCTOBEPHYI0 UH(POPMAIIHIO;

YMEHHE MPUMEHSTH Pa3InYHbIE METOJIbI U 3aIPOCHI IIPH MOUCKE U 0TOOpE UH(OPMALIUK U COOTBETCTBYIOLIMX
JaHHBIX, HEOOXOJUMBIX JJISl BBINOJIHEHHS YU€OHBIX U MO3HABATEIbHBIX 3a7a4 ONpeAeIEHHOrO TUIIA, TPUOOPETEHHE
omnbITa B OOJACTH HCIOJIb30BaHUS HH(POPMALMOHHO-KOMMYHHKATUBHBIX TEXHOJOTUM, OBJAJCHHE KYyJIbTYpPOU
AKTUBHOTO HCIIOJIb30BAaHUS PA3IUYHBIX MOMCKOBBIX CUCTEM, CAMOCTOSITEIBHO BBIOMpATh ONTHUMAJIbHYIO (HOpMY
MPEACTABICHUS] MH()OpMAMU W WJUIIOCTPUPOBATH PEIIAEMBIE 3a/Jaud HECIOXKHBIMH CXEMaMH, JharpaMMaMu,
apyrumu hopmamu rpaduKu U UX KOMOWHAIIUAMY,

YMEHHME HCIIOJIb30BaTh M AaHAJU3UPOBATh B Ipolecce y4eOHOM M MCCIeI0BaTENbCKOW JIEATENbHOCTH
MH(GOPMaLIMIO O BIMSHUU MPOMBILIUIEHHOCTH, CEJIBCKOTO XO3SIIICTBAa M TPAHCIOPTa Ha COCTOSIHUE OKpY’Karolien
MIPUPOJHOU CPEJIBL.

KoMMyHMKaTHBHBIC YHMBEpPCAJIbHBIC YYeOHbIEC 1eHCTBHSA:

YMEHHUs 3aJlaBaTh BOIPOCHl (B XO0J€ AWalora W (WJIM) AMCKYCCHM) O CYIIECTBY OOCYXJAaeMOW TEMBlI,
(bopMyIMpOBaTh CBOM MPEAJIOKEHNS OTHOCUTENILHO BBIITOJIHEHUS PEUIOKEHHOMN 3a/1auu;

YMEHUS NPEICTABIATh IOJYYEHHBIE PE3YJIbTaThl [TO3HABATEIILHOM NEATEIBHOCTH B YCTHBIX M NMHCbMEHHBIX
TEKCTax; JelaTh MPE3CHTALMI0 PE3yJIbTaTOB BHINOJHEHUS XUMUYECKOTIO HKCIEPUMEHTa (J1abOpaTOpPHOrO OMBITA,
1abopaTOpHOM pabOTHI MO MCCIIEJOBAHUIO CBOMCTB BEILIECTB, YUE€OHOTO MTPOEKTA);

yMEHUS Y4eOHOTO COTPYJHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM MO3HABATENILHON U UCCIEI0BATENbCKON
NEeSATENbHOCTH TPH PEIICHUH BO3HUKAIOUIMX MPOOJeM Ha OCHOBE y4y€Ta OOIIMX HHTEPECOB U COTJIACOBAHMS
no3uiili  (00cyXeHus, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbD», KOOpDAMHALIUSA COBMECTHBIX JI€HCTBUM,
OTIpe/ieNIeHNUE KPUTEPHUEB MO OLIEHKE KaueCTBa BHIMOJIHEHHON pabOThl U JpyTHE).



PeryisiTuBHBIC YHUBEpCAJIbHbIC y4eOHbIC 1eHCTBUA:
YMEHHE CAMOCTOSATENBHO ONPEAEIATE LENU IEATENbHOCTH, INIAHUPOBATH, OCYIIECTBIATh, KOHTPOJIUPOBATh U
IpU HEOOXOIMMOCTH KOPPEKTUPOBAThH CBOIO JAESTEIBHOCTD, BEIOUpaTh Hanbosiee 3¢ (HEeKTUBHBIE CLIOCOOBI PEILICHUS
y4eOHBIX U IMO3HABATEIbHBIX 33/a4, CAMOCTOSATEIBHO COCTABIISTh MM KOPPEKTUPOBATH MPEIIOKEHHBIA aIrOPUTM
JEUCTBUI MTPU BBINIOJHEHUH 33JIaHUN ¢ YYETOM IMOJIYYEHHUS] HOBBIX 3HAHHI 00 M3y4aeMbIX OOBEKTAX — BEIIECTBAX U
peakuMsX, OLEHMUBATh COOTBETCTBUE IIOJYYEHHOIO pe3yibTaTa 3asBICHHOM LENHM, YMEHHE HCIOJIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IPEJIaracMble B YCIOBUH 331aHUN.
IHPEAMETHBIE PE3YJIBTATDBI
B cocTtaBe nmpeaMeTHBIX pe3yJIbTaTOB MO OCBOCHHUIO 00S3aTE€IBbHOTO COAEP)KaHUS, YCTAHOBIEHHOTO JaHHOMN
(dbenepanpHOl paboyeill MpPOrpamMMoOil, BBIIEISAIOT: OCBOCHHBIE OOYYaONIMMHUCS HAay4yHbIE 3HAHUS, YMEHUS U
CIoCcOOBl JEHCTBHM, crienudUUecKre s IpeIMETHOM 00JacTh «XHUMHs», BUIbI JEATEIbHOCTH MO MOJyYEHHIO
HOBOTO 3HAHUS, €ro MHTEpHpeTaluH, NpeoOpa3oBaHUI0O M IPUMEHEHUIO B pPa3jIMYHBIX Y4YEOHBIX M HOBBIX
CUTYyalUsX.
K koniy oOydyenuss B 8 kJjiacce TpeaMETHBIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpakaTh
c(OpPMHPOBAHHOCTh Y 00YHAIOLIUXCS] YMEHHIA:
® DAaCKpbIBATh CMBICII OCHOBHBIX XMMHUYECKUX IIOHATHH: aTOM, MOJIEKYJa, XUMUYECKUM DIIEMEHT, IPOCTOE
BELIECTBO, CJIOXHOE BEILIECTBO, CMECh (OAHOPOJHAS M HEOAHOPOJHAs), BAJICHTHOCTb, OTHOCHUTEJIbHAS
aTOMHas M MOJIEKYJISIpHas Macca, KOJIMYECTBO BELIECTBA, MOJb, MOJIIpHAas Macca, MaccoBas J0Jis
XUMUYECKOTO D3JIEMEHTa B COCIUWHEHUHU, MOJISIPHBIM OOBEM, OKCHJ, KHCIIOTa, OCHOBAHUE, COJb,
ANEKTPOOTPULIATENIBHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKAs peakus, KilacCu(puKanus peakiuil: peakuuu
COCIMHEHHUSI, PEAKIMHU Pa3JIOKEHHs], PEaKIMKU 3aMElIeHUs, peaKlui OOMEHa, 3K30- U SHAOTEPMHUYECKUE
peakuuu, TermioBon 3h(PeKT peakiuu, aIpo aToma, dJIEKTPOHHBIN CJIOW aTomMa, aTOMHasi OpOUTallb, Paguyc
aToMa, XMMHYECKasi CBs3b, MOJSIPHAs M HENOJIIpHAs KOBAJEHTHAs CBS3b, MOHHAs CBS3b, MOH, KATHOH,
aHUOH, PACTBOP, MAacCcoOBas J0JIs BelllecTBA (IPOLIEHTHAsA KOHIIEHTPAIlUs) B PACTBOPE;
® WJLTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX IMOHATUNA U MPUMEHATH 3TH MOHATHSA IPU ONUCAHUU
BELIECTB U UX MIPEBPALLCHNUN;



® JICTIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JJII COCTaBJICHHS (POPMyJ BEIIECTB M ypaBHEHUN XUMHUYECKUX
peaKuunii;

® ONIPEJIEIATh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COECIMHEHHUSX, CTENEHb OKUCIICHHS 3JIEMEHTOB B
OMHApPHBIX COCIUWHEHUSX, TNPUHAAICKHOCTh BEUIECTB K OMpPENeIEHHOMY KilacCy COEIWHEHUH IO
dopMynaM, BUI XUMHUECKOHN CBSI3M (KOBAJICHTHASI M HOHHAS) B HEOPTaHUYECKUX COCTUHEHUSX;

epackpbiBaTh cMbicn Ilepuoguueckoro 3akona JI. WM. MengeneeBa: JeMOHCTpUpPOBaTh ITOHUMAaHHE
NEPUOANYECKON 3aBUCUMOCTU CBOMCTB XMMMUECKHUX 3JEMEHTOB OT UX MoJiokeHus B llepuonnueckoit
CUCTEME, 3aKOHOB COXPAHEHUsI MacChl BEUIECTB, ITIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHS,
3aKoHa ABOrajpo;

®OMUCHIBATh M XapaKTepU30BaTh TaOIMuHyr0 (Gopmy lleproguyeckoil CUCTEMBbl XUMUYECKHX 3IIEMEHTOB:
pasnuyaTh MOHATUA «rJaBHas noarpymnmna (A-rpynma)» u «mnobounas noarpymnmna (b-rpynmna)», mansie u
OOJIbIIME MEPUOJIbI, COOTHOCUTH 0003HAUYEHHMsI, KOTOpble uMeroTcst B Tabnuue «llepuonnueckas cucrtema
xumudeckux saemMeHToB J[. M. MeHueneeBa» € YHMCIOBBIMU XapAaKTEPUCTUKAaMH CTPOEHUS aTOMOB
XUMHUYECKHUX JJIEMEHTOB (COCTaB W 3apsj] sApa, oOlLiee 4YHUCIO 3JIEKTPOHOB M paACHpenesieHHE HX 10
AIIEKTPOHHBIM CJIOSIM);

® KJIaCCU(PUIIMPOBATh XUMUUYECKUE AIEMEHThI, HEOPraHUUECKHE BEIIECTBA, XUMUUECKHUE peakluuu (10 YUCITy U
COCTaBY y4aCTBYIOIIMX B PEAKIIMH BEIIECTB, 110 TEIUIOBOMY 3P HEKTY);

® XapaKTepHU30BaTh (OMUCHIBATh) OOIIME XUMUYECKUE CBOMCTBA BEILIECTB Pa3jIMUYHBIX KJIACCOB, MMOATBEPXKAas
ONMCaHUE MPUMEPAMU MOJIEKYJIIPHBIX YPAaBHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKLINM;

® [IPOTHO3MPOBAaTh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX KayeCTBEHHOI'O COCTaBa, BO3MOXHOCTH
MPOTEKaHUSI XMMUYECKUX MPEBPALICHUH B PA3JIMYHbIX YCIOBUSIX;

® BEIYKCIIATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO Macchl BELIECTB, MACCOBYIO JOJI0 XUMUYECKOTO
aJIeMEHTa 1Mo (QopMyJie COEAMHEHHUs, MACCOBYIO JIOJII0 BEIIECTBA B PacTBOpPE, MPOBOJIUTH PacUEThI IO
YPABHEHUIO XUMUYECKOM peaKInu;

® IPUMEHATH OCHOBHBIE OIEPAIIMH MBICIIUTEIBHON ACSITENTbHOCTH — aHAJIU3 U CUHTE3, CpaBHEHHE, 000011IeHuE,
CUCTEMAaTH3alHIo0, KIacCU(PUKAINIO, BBISIBICHUE MPUYMHHO-CIIECACTBEHHBIX CBSA3€M — ISl U3y4YEHUs



CBOMCTB BEILECTB U XUMHUYECKUX PEAKIUH, €CTECTBEHHO-HAYYHBIE METOJbl MO3HAHMUS — HAOIIOZCHHUE,
U3MEpEeHUe, MOJICIMPOBAHUE, SKCIIEPUMEHT (PeaibHbIA U MBICIICHHBIN);

e CJICIOBATh TPABWIAM TIOJb30BAaHUS XUMHUYECKOW IMOCYAONW M JIA0OPATOPHBIM OOOpPYIOBAaHUEM, a TaKXKE
mpaBujIaM OOpaIleHHs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSIMU TI0 BBITOJTHEHHIO J1a00PaTOPHBIX
XUMUYECKUX OTBITOB IO TOJYYCHHIO W COOMPAHMIO Ta3000pa3HbIX BEMICCTB (BOJAOPOJA W KHUCIOPO.A),
IPUTOTOBJICHUIO PACTBOPOB C ONpPEEIEHHOW MacCOBOM J10Jiel pacCTBOPEHHOTO BEIIECTBA, MIIAHUPOBATH U
POBOJUTH XUMUYECKHUE IKCIIEPUMEHTHI TI0 PACIIO3HABAHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIBIO
WHIMKATOPOB (JTakMyc, peHoTanernH, MeTUIOpaHX U IpyTue).

K konmy oOyuenus B 9 kJlacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTPaXkaTh

c(hOpPMHUPOBAHHOCTH Y 00YUAIONTUXCS YMCHHIA:

® PACKPBIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHSATUN: XUMUYECKUN DJIEMEHT, aTOM, MOJIEKyJla, HOH, KAaTHOH,
aHUOH, TPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BAJICHTHOCTb, D3JIEKTPOOTPHUIIATEIBLHOCTh, CTEMEHb
OKHUCJICHUS, XUMHYECKasi peaklus, XUMHUYECKas CBA3b, TEIUIOBOM A(D(EeKT peakuuu, MOjb, MOJSIPHBIHI
00BEM, pacTBOP, AICKTPOIUTHI, HEAICKTPOIHUTHI, SJIECKTPOJIUTAYCCKAS TUCCOIMAIINS, PEAKIIMH HOHHOTO
oOMeHa, KaTalm3aTop, XUMHYECKOE paBHOBecHEe, 0OpaTUMbIC M HEOOpATHMbBIC PEaKIIUH, OKHUCIUTEIHHO-
BOCCTAaHOBUTEJIbHBIC PEAKIINH, OKHCIUTENh, BOCCTAHOBUTEb, OKUCIICHIE U BOCCTAHOBJICHHUE, AJNTIOTPOTIHS,
aM(pOTEPHOCTh, XUMUYECKAsI CBS3b (KOBAJICHTHAS, MOHHASI, METAINTMYECKAsA), KpUCTAJUTMYECKasl penieTKa,
KOPpO3Hsl METAJIOB, CIUJIaBbl, CKOPOCTh XUMHUYECKON peakluu, MPEJeTbHO TOMYCTUMAas KOHIIEHTpAIlUs
ITJIK BemiecTBa;

® WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHSATUN U MMPUMEHSTh 3T MOHSATHUS TIPU ONHCAHUH
BEILIECTB U UX MPEBPAILICHUM;

® IICIT0JI30BAaTh XUMHUYECKYI0 CHUMBOJIUKY JUIsI COCTaBlieHUs (HOPMYJ BEIIECTB M YPaBHEHUN XMMHYECKHUX
pEeaKUnii;

® OTIPE/ICIISATh BAJICHTHOCTh M CTEMECHb OKUCICHUS XHUMHYECKUX JJIEMEHTOB B COCAMHEHUSX Pa3IUIHOTO
COCTaBa, TMPHUHAJICKHOCTh BEIIECTB K ONpPENeNEHHOMY KIACCy COCIWHEHUW 1o QopMyiaMm, BHI
XUMHUYECKOU CBSI3U (KOBaJICHTHAs, MOHHAS, METAJUTNYECKAs ) B HECOPTAaHMYECKUX COCTUHEHUSX, 3aps/] HOHA



0 XUMHUYECKON (opmMmysie, XapakTep cpelbl B BOIHBIX PACTBOpPAX HEOPTaHMYECKUX COCAMHEHHH, THUII
KPUCTAINIMYECKON PEMIETKN KOHKPETHOTO BELIECTBA;

epackpeiBath cMbIch [lepuoanueckoro 3akona JI. M. MenaeneeBa m AEMOHCTPUPOBATH €r0 MOHUMAHME:
OMHCHIBATh M XaPAKTEPU30BaTh TaOimuHyio ¢opmy [leprommueckold CHCTEMbl XUMHYECKHX 3JIEMEHTOB:
pa3nuyaTh MOHATHS «ThaBHas moArpymnmna (A-rpynmna)» u «mobounas noarpynmna (b-rpymma)y, mansie u
OOJIBIIIME TEPUOJIbI, COOTHOCUTH O0O3HAYEHUS, KOTOPbIE HMMEIOTCS B MEPUOAMYECKOW Tabmuie, ¢
YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB XMMUYECKHUX JIEMEHTOB (COCTaB M 3apsia sapa, ooiee
YHUCJIO JIEKTPOHOB M PACIIPEICIICHUE UX IO JIEKTPOHHBIM CIIOSIM), OOBSICHATH OOIIHE 3aKOHOMEPHOCTH B
W3MEHEHUHM CBOMCTB 2JIEMEHTOB U UX COCJAMHEHUN B Mpe/esiax MaJlbIX MEPHUOJIOB U TJIaBHBIX MOATPYII C
Y4ETOM CTPOCHUS UX AaTOMOB,;

e KJIacCU(UIIMPOBATH XUMUUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIIeCTBA, XUMUUECKHE Peakiuu (10 YUCIy U
COCTaBy Y4YaCTBYIOIIMX B pEAKIMU BEHIECTB, MO TEIUIOBOMY 3(deKTy, Mo H3MEHEHHUIO CTeneHen
OKHUCJICHUS] XUMHYECKHUX DJIEMEHTOB);

® XapaKTepu30BaTh (OMHUCHIBATh) OOIME U CHEHUPUUECKHE XUMUUYECKHUE CBOMCTBA MPOCTHIX U CIIOKHBIX
BEIIIECTB, MOATBEPAKAasi ONMMCAHUE MTPUMEPAMU MOJICKYJISIPHBIX U MOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIINN;

® COCTaBIJISITh YPABHEHUS AJIEKTPOJUTHYECKOM JHUCCOLUMAIMU KHUCJIOT, IIEJ0Yed W COJEeH, IMOJHbIE U
COKpalI€HHbIC YpaBHEHHS pEaKIUi HWOHHOrO OOMEHa, YpPaBHEHMsI PpEeaKIuil, IOATBEP KIAIOIINX
CYIIECTBOBAHUE T€HETUUECKOM CBSI3U MEX/Y BEIIECTBAMU PA3JIMYHBIX KIIACCOB;

® DacCKpbhIBaTh CYIIHOCTh  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIMM  MOCPEICTBOM  COCTABIICHUS
AJIEKTPOHHOTO OajaHca ATUX PEAKIIUA;

® [[POTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT HUX CTPOEHHUS, BO3MOXKHOCTH MPOTEKAHUS
XUMUYECKUX MPEBPAIICHUN B PA3JIMUHBIX YCIOBUSIX;

® BHIYUCIISITh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAacChl BEIIECTB, MAaCCOBYIO JOJIF0 XMMUYECKOTO
aneMeHTa 1o (GopMyse COSAMHEHUS, MAaCCOBYIO JIOJIF0 BEIIECTBA B PACTBOPE, MPOBOIAUTH PACUETHI IO
YPaBHEHHUIO XMMUYECKOU PEaKIUU;



e coOJTIIO/IaTh TIpaBWiIa ITOJIB30BAHUS XUMHUYCCKON MOCYyAOH W JIaOOpaTOpPHBIM 00OPYIOBaHHUEM, a TaKXKe
IpaBuiIa OOpaIICHUsS C BEIIECTBAMH B COOTBETCTBHUU C MHCTPYKIHSIMHM IO BBITOJIHCHHUIO JJA0OPATOPHBIX
XUMUYECKUX OTBITOB IO TMOJYYEHUIO W COOMPAHUIO Tra3000pa3HBIX BEIIECTB (aMMHAaKa W YTJICKHCIOTO
rasa);

®IIPOBOJIUTh PEAKIIMH, ITOJTBEPKTAOIINEC KAaYeCTBEHHBI COCTaB PAa3IMYHBIX BEIIECTB: PAaCIO3HABATh
OMBITHBIM IyTEM XJIOPHJI-, OPOMHUI-, HOHI-, KapOOoHaT-, pocdar-, cumukar-, cynbdar-, THIAPOKCHA-HOHEI,
KaTHOHbI aMMOHHSI W HOHBI M3YYCHHBIX METAUIOB, IPUCYTCTBYIOIIME B BOJHBIX pacTBOpax
HEOPTaHWYECKUX BEIIECTB;

® IPUMEHSATH OCHOBHBIC OTIEPAITH MBICIIUTEIHLHON NEITEIFHOCTH — aHAJIM3 U CHHTE3, CpaBHEHUE, 0000IICHHE,
CHUCTEMAaTH3AINIO, BBHISBICHUE MPUYMHHO-CICACTBEHHBIX CBSI3€H — IS M3YyYCHHUS CBOWCTB BEIIECTB U
XUMUYCCKUX PEaKIui, €CTeCTBEHHO-HAyYHBIC METONBl TIO3HAHUS — HaONIOJACHUE, W3MEpPEHHE,
MOJICTUPOBaHUE, AKCIIEPUMEHT (peasIbHBIIM u MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosun4vecTBo 4acoB JuekTpoHHbIE (HUGPOBDbIE)
No HaumenoBanue oOpa3oBaTejibHbIE pecypchbl
o/ pa3aesioB U TeM Beero KounTtpoabHbie IpakTHyeckune O6opynosanne Touka pocra
NPOrpamMMbl padoThI padoThI
Hudposas aadoparopust
"Xumusa"
Pasnen 1. [lepBonavajibHble XMMUYECKHE MOHSITHUSI
bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢
JIP n pemoHcTpauum
- onpeaeneHue CTPYKTypbl
nnameHu
XuMusa — BakHas
11 00J1aCTh €CTECTBO3HAHUS 5 0 9 - N0 GOPMUPOBAHMIO MOHATUA
¥ MPaKTHYIECKOH 0 YNCTOMBELLLECTBE U CMECH
JIesITeIbHOCTH YelIOBEKa
- 31eKTPONpPOBOAHOCTb BOAbI
- onpeaeneHue pH pacTtsopos
- CYLLHOCTb peakuum
HeUTpanusauun.
nepecbileHHble pacTBopbl
bu6nuoreka [JOK
19 BemecTtBa u XUMH4eCcKHe 15 1 0 https://m.edsoo.ru/7f41837¢c

peakuuu

AemoHcTpauyua



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

- n3yyeHmne pU3nNUYECKUX CBOIACTB
meTannos
Hroro mo pazneny 20
Pa3nen 2. Baxkneiimine npeacTaBuTe/ Il HEOPraHUYECKUX BelIECTB
51 Boznyx. Kucnopon. 5 0 1 bubmmoreka [IOK
' [Tonsarue 00 oxcumax https://m.edsoo.ru/7f41837c
Bonopoa.Ilonsitue o bubnmnoreka [JOK
2.2 8 1 1
KHCJIOTaX U COJISIX https://m.edsoo.ru/7f41837c
53 Bopna. PactBopsl. 5 1 1 bu6mmoteka [IOK
' ITousttre 06 OCHOBaHUAX https://m.edsoo.ru/7f41837c
OCHOBHBIE KJIACCHI
2.4 HEOPraHUYECKUX 11 1 1 bubmiorexa LIOK
' p . https://m.edso00.ru/7f41837¢c
coeIMHEHN I
Hroro mo pazneny 30

Pasnen 3. Ilepunonuyecknii 3akoH n Ilepuoguyeckas cucrema xumudeckux daeMenToB /I, M. Mennesneesa. CTpoeHune aToMOB.
Xumunyeckas cBsizb. OKHCJINTENIbHO-BOCCTAHOBHUTEIbHbIE PEAKIIUT

[Tepuonnueckuii 3aKOH U
[Iepnonnueckas cucreMa

3.1 XUMHUYECKUX IIIEMEHTOB 7 0 0 Bubmorexa ITOK

https://m.edsoo.ru/7f41837¢c

. . Menneneena.
Crpoenue atoma

XUMHYECKAA CBI3b.

39 OKucnuTenpHo- 3 1 0 bubnuotexa [JOK
' BOCCTAHOBUTEJIHHBIE https://m.edso00.ru/7f41837c
peakuu

Hroro no pazneny 15 bubmmoreka [IOK



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

https://m.edsoo.ru/7f41837c

PesepBHOE Bpemst

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KosmuecTBo yacoB dyeKkTpoHHbIE (LM pPOBbLIE)
No HaunmenoBanue oOpa3oBaTejibHbIE pecypchbl
w/n pa3iesioB U TeM Beero KonTposabHubie IIpakTnyeckue O6opynosanne Touka pocra
NPOrpamMMbl padoThI padoThI
Hudposas nadoparopus
"Xumusn"
Paznen 1. BemecTBO M XMUMHYeCKHe peaKINU
[ToBTOpEHUE U bubnuorexa [JOK
11 yriyOnaeHue 3HaHUM 5 1 0 https://m.edsoo.ru/7f41a636
OCHOBHBIX Pa3/IeoB
Kypca 8 kimacca
Ocroptie bubmuorexa [JOK
12 SAKOHOMEPHOCTH . 4 0 0 https://m.edso00.ru/7f41a636
XUMUYECKUX PEeaKIUi
bu6nuoreka [JOK
https://m.edso00.ru/7f41a636
NP n [lemoHcTpauum
DNEeKTPOIMTUYECKAs
13 U CCOITHAIMS. 8 1 1 - 3/IEKTPO/IMTUYECKA AUCcoLMaLmA
XUMHUYECKHUE PEAKIIUU B - CU/IbHbIE U C/1abble 31eKTPONUTDI
pacTBOpax - BAMAHME TemnepaTypbl Ha O[],
- B/IMAHUE KOHLUeHTpauuu Ha 3/
-BINAAHME pacTBopuTena Ha 3/
onpeaeneHue pH pactsopos
Hroro no pazneny 17
Pasznen 2. HemeTa/uibl M HX COeIMHEHUSI
2.1 OO6mas XxapakTepucTuKa 4 0 1 bu6muoreka [{IOK



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

XUMHYECKUX 3JIEMEHTOB
VIA-rpynmnsl. ['anorenst

https://m.edsoo.ru/7f41a636

OO01as xapakTepucTHKa

59 XUMHYECKUX DJIEMCHTOB 5 bubmuorexa [JOK
VIA-rpynmnsl. Cepa u eé https://m.edsoo.ru/7f41a636
COCJIMHECHUS
OO6m1as XxapakTepUCTHKA

93 XHUMHYECKHUX DJIICMEHTOB 7 bu6mmoteka [IOK
VA-rpynmnsl. A3or, https://m.edsoo.ru/7f41a636
dbocdop 1 UX CoeAMHCHHS
OO6m1ast xapaKTepucTHKa
XUMHUYECKHUX DJIEMECHTOB BuGmiorexa LOK

24 IVA_rp}iHHH' yraepon 8 https://m.edso00.ru/7f41a636
KpEMHUH U UX
COCIMHECHHUS

Hroro mo pazneny 25
Paszgen 3. MeTaJliIbI M UX COeIHMHEHUA

31 OO0mre cBOMCTBA 4 bubmuorexa [JOK
METAJIJIOB https://m.edso00.ru/7f41a636

3.9 Baxnelme Metamisl 1 16 bubmmoreka [IOK
HX COCIUHEHUS https://m.edsoo.ru/7f41a636

Hroro mo paszneny 20

Paznen 4. Xumus u okpyxawias cpeaa

41 Bemecrsa u matepuansl B 3 bu6mmoreka [IOK
' ’KU3HHU YeJI0BEKa https://m.edsoo.ru/7f41a636
Hroro no pazneny 3



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

PesepBHOE Bpems

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68
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