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HHOACHUTEJBbHAA 3AIINCKA

IIporpaMMa 1o XMMHH Ha YpOBHE OCHOBHOIO OOIIEro OOpa30BaHUs COCTABJIEHA HAa OCHOBE TpeOOBaHMI K pe3yiapTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTebHON MPOrpaMMbl OCHOBHOTO 001Iero oopa3oBanus, npenacraBieHHbx B @I'OC OO0, a takxke Ha ocHOBe (enepaybHOM pabodeil mporpaMmbl
BOCIIUTAHUS U C YUETOM KOHIICTIIIUH MTPETIOIaBaHus y4eOHOTo peaMeTa « XUMEs» B 00pa3oBaTelbHbIX opranu3anusax Poccuiickoii @eneparu.

[Tporpamma mo xumMuM Ja€T MpeNCTaBICHHE O IENAX, oOme crparernd oOydeHHs, BOCIMTAHHUS M Pa3BUTHS OOYYAIOIIUXCS CPEACTBAMU y4eOHOTO
IpeMeTa, YCTaHaBJIMBAET 00s3aTeNIbHOE NMPEAMETHOE COJEpKaHUE, MPEeAyCMaTPUBAET paclpeiesieHue ero 1no Kjaccam U CTpYKTYpUpPOBaHHE 110 pa3jeiaM U
T€MaM MPOrpaMMBbl 10 XUMHUU, ONPEIEIAeT KOJTUUECTBEHHbIE U KAYECTBEHHbBIE XapaAKTEPUCTUKU COAECPKAHUS, PEKOMEHIYEMYIO [TOCJIEI0BATEIbHOCTh U3YUECHHS
XUMUU C y4ETOM MEXKIPEIMETHBIX M BHYTPHUIPEAMETHBIX CBSA3CH, JIOTUKM Y4E€OHOTO IPOIECcca, BO3PACTHBIX OCOOCHHOCTEH OO0YYaroImuXcs, OMpeaessieTr
BO3MOXXHOCTH TIpeaMeTa JIJs peaau3aluu TpeOOBaHWM K pe3yibTaTaM OCBOCHHSI OCHOBHOW 00pa3oBaTENIbHON MpPOrpaMMbl Ha YpOBHE OCHOBHOTO OOILEro
oOpa3oBaHMs, a Takke TpeOOBaHMU K pe3ylibTaTaM OOy4YeHHsS XMMHU Ha ypOBHE IIeNiel M3y4eHHUs MpeJMeTa W OCHOBHBIX BUAOB y4eOHO-ITO3HABATEIHHON
JEeSITeIbHOCTH 00Y4ar0IIerocs Mo OCBOCHUIO Y4eOHOTO COJepKaHUSI.

3HaHWE XUMUH CIIY>)KUT OCHOBOH i (pOpMHUpPOBaHUS MHUPOBO33pEHUSI 00yUarolIerocs, €ro npeacTaBIeH!il 0 MaTepHalIbHOM €IMHCTBE MUPA, BAKHYIO
poJIb UrparoT GopMHUpyeMBbIe XUMHUEH MPEACTABICHUS O B3aUMOIPEBPAIICHHUSIX YHEPTHHA U 00 IBOJIIOIMH BEIIECTB B MIPHUPOJIC, O MYTAX PEIICHUS TT100aTbHBIX
mpo06sieM yCTOHYMBOTO Pa3BUTHS YETIOBEUECTBA — CHIPbEBOM, SJHEPTETUUECKOM, TUIIEBON U YKOJIOTUYECKON O€30IMaCHOCTH, MTPOOIIeM 3IpaBOOXPaHEHUSI.
N3yuenune xumuu:

CIOCOOCTBYET peaan3aliii BO3MOKHOCTEH Ul caMOpa3BUTHS U (OPMHUPOBAHUS KYJIbTYpPbl JUUHOCTH, €€ 001el U (yHKIIMOHAIBHON TPaMOTHOCTH,

BHOCUT BKJIaJl B ()OPMHPOBAHME MBIIUICHUS U TBOPUYECKHX CIIOCOOHOCTEW OOYYaronIMXCsi, HABBIKOB MX CaMOCTOATEIHbHON y4eOHOM NesATeIbHOCTH,
HKCIIEPUMEHTATBHBIX M UCCIIEIOBATEIbCKIX YMEHUM, HEOOXOUMBIX KaK B TOBCEIHEBHOM JKU3HH, TaK U B MPOPECCHOHATBHON ASSITETbHOCTH;

3HaAaKOMHUT CO CHCL[H(I)I/IKOI‘;I HAay4YHOI'O MBINUJICHUSA, 3aKJIaAbIBACT OCHOBBI MCJIIOCTHOI'O B3TJIAda Ha CAWUHCTBO HNPUPOABI W YCJIOBCKA, SABJIACTCA
OTBCTCTBCHHBIM 9TaroM
B (bOpMHpOBaHHH CCTCCTBCHHO-HaquOﬁ rpaMOTHOCTH 06yqa}01111/1xc51;

CHOCO6CTByCT (bOpMI/IpOBaHI/IIO OCHHOCTHOI'0O OTHOHICHHUSA K CCTCCTBCHHO-HAYYHBIM 3HAHHAM, K IIPUPOAC, K HYCIOBCKY, BHOCHUT CBOM BKJIaJ B
9KOJIOTHYCCKOC 06pa30BaHI/IC 06yqa10u11/1xcsi.



JlaHHbIe HampaBlieHHs B OOYYEHHUH XHMHUU OOECIICUMBAIOTCS CHEIU(PHUKONW COoAep)KaHUs ydyeOHOro NpeaMeTa, KOTOPBIM SBISETCS IMedaroruuecKu
allanTUPOBAHHBIM OTpa)keHHEM 0a30BOI HayKH XMMHHU Ha ONPEAEIEHHOM dTare e€ pa3BUTHSL.

Kpr XHUMHHU HA YPOBHE OCHOBHOI'O 06H.[€FO O6p&30BaHI/I5[ OPHUCHTHUPOBAH Ha OCBOCHHUC O6y‘IaIOIHI/IMI/ICH CHUCTEMBI IICPBOHAYAIBHBIX TTOHATHH XHUMUU,
OCHOB HeOpFaHquCKOfI XUMHHU U HCKOTOPBIX OTACIIbHBIX 3HAYUMBbIX IMOHATHUH OpFaHquCKOﬁ XHUMHH.

CrtpykTypa colepkaHus TpOrpaMMbl IO XHMHH CHOPMHUPOBAHA HA OCHOBE CHUCTEMHOIrO mojxoja kK e€ m3ydeHuto. CoaepikaHue CKIIAJbIBACTCS U3
CUCTEMBI MOHSATUH O XUMHUYECKOM JJIEMEHTE M BEIICCTBE W CHCTEMBI MOHATUH O XUMHUYEeCcKoW peakmuu. O0e ITH CUCTEMBI CTPYKTYPHO OPTaHW30BAHBI 10
MIPUHLUITY ITOCIEA0BATEIBHOTO Pa3BUTHUS 3HAHUI HA OCHOBE TEOPETUYECKUX MPEICTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YU€HHUsI KaK OCHOBBI BCEI'O €CTECTBO3HAHNUS;
— [lepuoanueckoro 3akona /. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMHUH;

— Y4YEeHHsI O CTPOCHHH aTOMa U XUMHUYECKOH CBSI3U;

— TIPEeJCTaBICHUI 00 ANMEKTPOIUTUYECKOM TUCCOLUAIUH BEIIECTB B PACTBOPAX.

Teopernueckue 3HaAHUA PACCMATPUBAIOTCS HA OCHOBE SMITMPHYECKH MOJMYYCHHBIX M OCMBICICHHBIX (DAaKTOB, Pa3BUBAIOTCS IMOCIEIOBATEIHHO OT OAHOTO
YPOBHSI K JPYroMy, BBITOJHSS (DYHKIIMH OOBSCHEHHS M MPOTHO3MPOBAHUS CBOWCTB, CTPOSHHS W BO3MOKHOCTEH MPAKTUYECKOTO MPUMEHEHHUS U MOTyYCHHS
M3y4YaeMbIX BEILECTB.

OcBoeHnne mporpamMmbl IO XMMUHU CIIOCOOCTBYET (POPMUPOBAHUIO MPEACTABICHUS O XMMHUYECKON COCTABISAIOLIEH HAyYHOM KapTUHBI MUpa B JIOTUKE €&
CUCTEMHOM NMPHUPObI, IEHHOCTHOTO OTHOLIEHHSI K HAYYHOMY 3HAaHUIO U METOJaM MO3HaHUS B Hayke. V3yueHune XuMuu nNpoucxoauT ¢ MPUBJICUEHUEM 3HAHUN
U3 paHee U3yYEeHHBIX YUeOHBIX peaMeToB: «OKkpyxkaromuil Mup», «bruonorus. 5—7 knacce» u «Pu3nka. 7 Kaacey.

[Tpy u3yyeHUN XUMHUU TPOUCXOAHUT (HOpMHpPOBAHHE 3HAHUI OCHOB XMMHYECKOW HAayKH Kak 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKOM
NESTETLHOCTH YeJIOBEKa M KaK OJIHOTO M3 KOMIIOHEHTOB MUPOBOM KYJIBTYpPHI. 3ajadya y4eOHOTO MpeIMeTa COCTOMT B (POPMUPOBAHUU CUCTEMBI X UMHYECKHUX
3HAHUN — BaKHEUINX (aKTOB, MOHATHH, 3aKOHOB U TEOPETHUECKUX TMOJIOKEHHM, JOCTYIMHBIX 0000IIEHUH MHUPOBO33PEHUECKOTO XapaKTepa, si3blka HAayKH, B
MPUOOIIEHNN K HAyYHBIM METOJIaM TTO3HAHUS MPU M3yUYE€HUH BEIECTB U XUMHUYECKUX pPeakiuid, B GOPMHUPOBAHUN U PAa3BUTHUHU MO3HABATEIHHBIX YMEHHUHN U UX
MPUMEHEHUH B Y4eOHO-TIO3HABATENFHOM M Y4eOHO-HCCIEIOBATENILCKONW JIEATEIBHOCTH, OCBOSHHHM TpaBUI OE30MAacCHOTr0 OOpaimleHusi C BEUIECTBAMH B
MOBCEIHEBHOM KU3HH.

[Ipu u3yyeHrr XMMUHU Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHusl Ba)KHOE 3HAU€HHE IPUOOpENH Takue LEeNH, KaK:

—(I)OpMI/IpOBaHI/Ie HUHTCIUICKTYAJIbHO paSBHTOf/'I JJUYHOCTH, TOTOBOH K CaMOO6p8.30BaHI/IIO, COTPYAHUUCCTBY, CAMOCTOATCIbHOMY HNPUHATUIO peH.IeHPIfI,
CIIOCOOHOM aaalnTUupoOBaThLCA K 6LICTpO MCHAKOIINUMCA YCIIOBUSAM JKU3HU,



— HampaBJIEHHOCTh OOyYEHHS HA CHUCTEMATHYECKOe MPUOOIICHHE 00YJarOIIUXCsl K CAMOCTOSITENILHOM TTO3HABATEIILHOMN AESITEIbHOCTH, HAYYHBIM METO IaM
MO3HAHUS, POPMUPYIOIINM MOTHBAIUIO U PA3BUTHE CIIOCOOHOCTEH K XHUMHUU;

—o0ecreyeHne yCIOBUH, CIOCOOCTBYIOIIMX NPUOOPETEHUIO OOYYArOIIMMUCS OIBITa PAa3HOOOPA3HOM NEATENbHOCTH, MO3HAHMSA WM CaMOIIO3HAHMA,
KJIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETECHIIU ), UMEIOIIMX YHUBEPCATHOE 3HAUCHHE JIJISl PA3JIMUYHBIX BUOB JIEITEIbHOCTH;

— (hopmupoBanue 00IIeH PYHKIIMOHAIBHON U €CTECTBEHHO-HAYYHOW I'PaMOTHOCTH, B TOM YHCJIE€ YMEHUN OOBACHATH U OLICHUBATD SIBJICHUS OKPY)KAIOIIETO
MHUpa, HCIOJIb3YSl 3HAHHS M ONbIT, MOJYYCHHbIE NPU HM3YyYEHUU XMMUH, NPUMEHATh UX HpPU pEelIeHUH NpoOsieM B IOBCEIHEBHOM >KU3HHM U TPYJIOBOH

JIeSITEIILHOCTH;

—dopMupoBaHHE Yy OOYYAIOUIMXCS TyMAaHHUCTUYECKHX OTHOIICHUH, NMOHUMAaHMUSA IIEHHOCTM XUMHYECKMX 3HAHUU 11 BBIPAOOTKH SKOJIOTUYECKU
11€J1eCO00pa3HOr0 OBEJCHUS B OBITY M TPYAOBOW ACATEIBHOCTH B IIEIISIX COXPAHEHHSI CBOETO 3/I0POBBS H OKPYKAIOIIEH IPUPOIHON CpeIbl;

— pa3BUTHE MOTHUBALIMU K OOYYEHHIO, CIOCOOHOCTEM K CaMOKOHTPOJIK M CaMOBOCHMTAHHIO Ha OCHOBE YCBOEHHUS OOLIEUEIOBEYECKHUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY IPOQHIIS M HAIPAaBICHHOCTH AaJbHEUIIET0 00ydeHHS.

Oo0111ee 4nciIo 4YacoB, OTBEIEHHBIX JJIs U3YUEHHUsI XMMHUH HA YPOBHE OCHOBHOT'O 00IIero o0pa3oBanus, coctapisieT 136 yacos: B § kinacce — 68 yacos (2
yaca B HEZIeI0), B 9 kiacce — 68 yacoB (2 yaca B HEJENIO).

COAEPXAHUE OBYYEHUA
8 KJIACC
IlepBonayajbHbIe XHMHYECKHE NOHATHS

[Ipeamer xumuu. Pons XxuMuu B *KU3HU YelloBeKa. XUMHS B CUCTeME HayK. Tena u BemecTBa. @U3NUECKHe CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE
BemecTB. [loHsATHE 0 MeTOIax TTO3HAHUS B XUMHUHU. YncThIe BenecTBa U cmecu. CrocoObl pa3iesieHus CMeceil.

ATOMBI 1 MOJIEKYJTBI. XUMHUUYECKHE dJIeMEHTHI. CHMBOJIBI XUMHUECKHUX 2JIEMEHTOB. [IpocThie 1 closkHBIE BEleCTBA. ATOMHO-MOJICKYJISIPHOE YUEHHE.

XuUMHU4YeCKas (bopMyna. BaneHTHOCTE aTOMOB XHMHYECKHX DJIEMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa BCIIICCTB. OtHocUTenbHAs aToOMHAs Macca.
OTtHOCHUTENBHAS MOJICKYJIsIpHasd Macca. MaccoBas 10yl XUMHYECKOT0 3JIEMEHTA B COCIUHCHUU.

KonnuectBo BemectBa. Monbs. Monsipaast macca. B3aumMocBs3b KonMuecTBa, Macchl M 4ucia CTPYKTYPHBIX €IMHHUIL BellecTBa. Pacuérel nmo ¢popmynam
XUMHUYECKUX COCTUHEHUM.



dusndyeckue W XMMHUYECKUE SIBICHHUA. XUMHUYECKas peakiuss U e€ MpU3HAKU. 3aKOH COXpPAHEHMs] MaccChl BEIIECTB. XHMHMUYECKHUE YPaBHEHHS.
Knaccudukanms XuMuaeckux peakiuii (COeAMHEHUS, pa3I0OKEHHUs, 3aMEIICHHs], OOMEHa).

Xumuueckuii IKcnepumenm:.

3HAKOMCTBO C XMMHYECKOM MOCYyI0M, mpaBuiamMu pabOThl B JIaOOpaToOpuM U mpuémMamu OOpalleHus C JIabopaTOPHBIM O0OpYyIOBaHHEM, U3y4YCHHE U
onucaHvue (QU3NUYECKUX CBOWCTB OOpa3I[OB HEOPraHWYECKUX BelIecTB, HalOmoJeHHe (u3nueckux (IUIaBlieHHWE BOCKA, TasHUE JIbJla, pacTUpaHHe caxapa B
CTYIIKE, KUIIEHHE M KOHJIEHCAUsl BOJAbl) U XUMHUUYECKUX (TOpPEHUE CBEYM, MPOKaIMBAaHUE MEIHOM IPOBOJIOKH, B3aUMOJAEHCTBUE Mea C KUCIOTOM) SIBJICHUH,
HaOJIO/ICHUE U OINKCaHUE NPU3HAKOB NMPOTEKAaHUS XMMHUYECKHUX peaklMil (pa3ioxeHHe caxapa, B3ahUMOJCHCTBHE CEpHOM KHUCIOTHI C XJIOpUIOM Oapus,
pasnoxenue ruapokcuna menu (II) mpu HarpeBanwwm, B3aumoneicTBHE kene3a ¢ pactBopoMm conu meau (II), m3ydeHue crnocoOOB pasielieHuss cMecei: ¢
MOMOUIbI0 MarHuTa, (QUIBTPOBAHUE, BBHIAPUBAHHE, TUCTHIUIALMSA, XpoMaTorpadus, MPOBEACHUE OYMUCTKHU IMOBAPEHHON COJHM, HAOJIOJACHHE U ONMHCaHUe
PE3yJIbTaTOB MPOBEACHHUS ONbITA, MJUTFOCTPUPYIOILIET0 3aKOH COXPAHEHUSI MacChl, CO3/IaHUE MOJIEEeH MOJIEKYJ (IIapOCTEPHKHEBBIX ).

Baxneiilmue npeacraBuTe/ M HEOPraHNYeCKNX BellecTB
Boznyx — cmeck razos. CoctaB Bo3ayxa. Kucinopon — anemeHnTt u npocroe BemectBo. Haxoxxaenue kuciopoaa B nNpupoje, GU3NYeCKue 1 XuMUYECKHE
cBoiicTBa (peakuuu ropenus). Okcunsl. Ilpumenenue kucnopona. CrocoObl MOSydeHHMs KHCIOpoAa B JabOpaTOpHM M HPOMBIIUIEHHOCTH. Kpyrosopot

Kucsopoja B npupoje. O30H — auIoTponHas MOANGHUKAINS KUCIOPO/a.

TernoBoit 3¢ ekt XUMUIEeCKOi peakIiy, TePMOXUMHUECKUE YpaBHEHHS, SK30- M SHIAOTEPMUYECKHE peakiuu. TOIINBO: yroib U METaH. 3arpsa3HeHNE
BO3/lyXa, YCUJICHHE MapHUKOBOTO 3 (deKTa, pa3pyIieHue 030HOBOTO CIIOSI.

Bonopon — aneMeHT u npoctoe BemecTBo. Haxoxxienne Boiopoia B npupojie, GU3ndecKkrne U XUMUYECKUE CBOMCTBA, MPUMEHEHHE, CTIOCOOBI MOTyYEHUS.
Kucnots! u conu.

MosnsipHblil 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YPaBHEHUSIM.
®usnyeckue cBOWCTBAa BOAbl. Boma kak pactBoputenb. PacTBopbl. HachllieHHbIE M HEHACBIIIEHHBIE PAaCTBOPHI. PacTBOPMMOCTH BEHIECTB B BOJE.
MaccoBas 107 BelEeCTBa B pacTBope. XUMUYECKHE CBOMCTBA BOAbl. OcHOBaHUs. Poib pacTBOpOB B MPUPOJAE U B KM3HU 4YelloBeKa. KpyroBopot BOJIbI B

MpupoJie. 3arpsi3HEHNE MPUPOIHBIX BOJA. OXpaHa M OYMCTKA IPUPOAHBIX BOJI.

Knaccudukanusa nHeopranuueckux coeauHeHuil. Oxkcuapl. Knaccumdukanus okcuaoB: coseoOpasyroniye (OCHOBHBIE, KHCIOTHBIE, aM(pOTEepHbIE) U
HecoseoOpasyrone. Homenknarypa okcuioB. dusnueckue 1 XMMUYECKHUE CBOMCTBA OKCHIOB. [TomyueHre okcHI0B.

OcnoBanus. Knaccudukamust ocHOBaHMIA: MIEI0OYM M HEpAacTBOpUMBbIE OCHOBaHMS. HoMeHknaTtypa ocHoBaHUMM. DU3MUECKHME U XUMHUYECKUE CBOICTBA
ocHoBaHuil. [lomydyeHre OCHOBaHUI.



Kucnorsl. Knaccuduxanus xkucnor. Homenknarypa kuciaot. @u3ndeckue U XMMUYECKUEe CBOICTBa KUCNOT. Psn aktuBHOCTH MetamuioB H. H. Bekeroaa.
[Tonydyenue KuCIOT.

Conu. Homenkiarypa cosieil. duznueckue u XuMHU4eckue cBoicTBa cojieid. [lomydyenue conei.
I'enernyeckas cBSI3b MEXKAY KJIacCaMH HEOPTraHMYECKUX COCTUHEHHI.
Xumuueckuii IKcnepumenm:

KayeCTBEHHOE ONpe/ICTICHUE COICPKaHMsI KUCIOPOIa B BO3/AyXe, OJIydeHHEe, COOMpaHue, paclio3HaBaHHE M U3yYCHHE CBOICTB KUCIOpOa, HaOII0IeHHE
B3aMMO/ICIICTBHS BEIIECTB C KUCIOPOJIOM U YCIOBHSI BOSHUKHOBEHHMSI M MPEKpaIleHus ropeHus (moxapa), 03HaKoMJIEHHE ¢ 00pa3liaMu OKCUIOB U OITUCAHHUE UX
CBOWCTB, TIOJydeHUE, COOMpaHUE, PACIIO3HABAHNWE M M3YYCHHE CBOWCTB BOjOpoja (TOpeHHe), B3auMojaelicTBue Bojmopoaa ¢ okcugom meau (II) (BozmokHO
MCIOJIb30BaHUE BHUIEOMATEPHANIOB), HAOIIOeHIE 00Pa3I[OB BEIIECTB KOJIMYECTBOM 1 MOJIb, HCCIEI0BaHNE OCOOEHHOCTEH PAacTBOPEHHMSI BEIIECTB C PA3IMYHOM
PacTBOPUMOCTbBIO, IPUTOTOBJICHUE PACTBOPOB C OMPEIEIEHHON MacCOBOU J0JIel PaCTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOJBI C METAJTIaMU (HaTpUEM U
KaJpliueM) (BO3MOXKHO HCIOJIb30BAaHUE BUICOMATEPUAJIOB), UCCIIEIOBAaHIE 00Pa3I[0B HEOPraHUUYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB, HAOI0/IEHUE U3MEHEHHUS
OKpacKH MHJMKATOPOB B PACTBOPAX KUCJIOT U LIejouel, u3yuyeHue B3auMoencTBusa okcuaa menu (II) ¢ pactBopom cepHOM KUCIIOTBI, KUCIOT C METalllaMH,
peakuuil HeUTpain3aluy, NoJy4eHHEe HEPAaCTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOTO METaula IPYTUM M3 PacTBOPA COJIM, PELICHUE 3KCIEPUMEH TAIbHBIX
3a/1a4 1o TeMe «BajkHeWIne Ki1accbl HEOPraHUYECKUX COCTHHEHUI.

Ilepuoanueckuii 3axkon u Ilepuoaumyeckass cucrema xumudeckux 3iemeHToB JI. U. MenneneeBa. CtpoeHue atoMoB. XMMHYECKas CBS3b.
OKHCIUTEBHO-BOCCTAHOBUTEIbHbIEC PeaKkIul

HepBI)IG IIOIIBITKH KJ'IaCCI/I(l)I/IKaIII/II/I XHMHYECKHX 3JIeMeHTOB. [loHsTne o rpymnmnax CXOAHBIX 3JIEMCHTOB (HIGJ'IOLIHBIC 1 MCJIOYHO3CMCIIBHBIE METAJIbI,
raJIOr¢Hbl, HHCPTHLIC ra3BI). 9J'ICMCHTLI, KOTOPELIC O6p33yIOT aMQ)OTepHBIe OKCHUIBI U TUAPOKCUIBI.

HepI/IOI[I/I‘leCKI/Iﬁ 3aKOH. HepI/IOI[I/I‘-ICCKaH CHUCTEMA XHMHUYCCKHX OJICMCHTOB I[ H. MeHnaeneena. KOpOTKOHepI/IOI[HaSI U JJIMHHOIICPpUOJHAA q)OpMLI
Hepnommecxoﬁ CUCTCMBI XUMHNUYCCKHUX 3JICMCHTOB I[ H. MeHnaeneena. HepI/IOI[BI U TPYIIIIBI. Du3nueCcKul CMBICI MOpAAKOBOI'0O HOMEpPA, HOMCPOB II€prUoaa 1

TPYIIIBI JIEMEHTA.

Crpoenune atomoB. CoctaB aToMHbIX siep. M3otonbl. OnekTpoHbl. CTpoeHHE 3JEKTPOHHBIX 000JI04eK aTOMOB MEpBBIX 20 XMMHUYECKHX 3JIEMEHTOB
[Tepuoanueckoit cucremsl /. 1. MenneneeBa. XapakTepucTUKa XUMHYECKOTO JIEMEHTA 110 €T0 MookeHuto B [lepuogunueckoii cucreme /. . Menneneesa.

3aKOHOMepHOCTI/I HU3MCHCHUA pagnyCa aTOMOB XUMHWYCCKUX 3JICMCHTOB, MCTAJTINIMYCCKUX U HEMCTAIINIMYCCKUX CBOICTB 1O rpymimaM 1 nepuogam.

3HadeHue HepI/IO,Z[I/I‘-ICCKOFO 3aKOHa " HCpHOI[PI‘IGCKOIZ CUCTCMbI XUMHUYCCKUX DJICMCHTOB IJI PAa3BUTHA HAYKHU U ITPAKTHUKU. I[ H. Menpgenees — y‘-IéHLIﬁ
U I'paXJJaHUH.



Xumunueckas cBs3b. KoBaneHTHas (110JisspHas U HENOJIAPHAs) CBSI3b. DIEKTPOOTPULATEIBHOCTh XUMUYECKUX IEMEHTOB. MIOHHAs CBSA3b.
CreneHb okucieHusa. OKUCINTEILHO-BOCCTAHOBUTEILHBIE pPCaKkmuu. Hpoueccm OKHCJIEHHS M BocCTaHOBJIEHHUA. OKHUCIUTEIN 1 BOCCTAHOBUTEIIH.
Xumuueckuii IKcnepumenm:

M3Yy4YeHHE 00pa3lloB BEIIECTB METAUIOB U HEMETaNIOB, B3aMMOJCHCTBHE THIPOKCH/IA LIMHKA C pacTBOPAMHU KHUCIOT U IIeNouei, MPOBEJCHHE OIBITOB,
WJUTIOCTPUPYIOLIUX TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKlni (rOpeHre, peakiuy pa3ioKeHHsl, COSTUHEHNUS).

Mescnpeomemmnuie ceasu

Peanmaum[ MCKIIPECAMETHBIX CBsI3CH IIpyu HU3YyUYCHUN XUMHH B 8 xiracce OCYHICCTBIACTCA 4YCPE3 HCIIOJB30BAHUEC KaK O6HII/IX €CTCCTBCHHO-HAaYYHbIX
HOH?ITI/If/'I, TaK 1 HOHSITI/H\/JI, ABJIAIOINUXCA CUCTEMHBIMU JIA OTACIIBHBIX ITPEAMCTOB CCTCCTBCHHO-HAYYHOI'O IHUKJIA.

OOmue ecTecTBeHHO-HAYYHBIC TOHATHS: HAYYHBIH (akT, TUIIOTE3a, TEOPHUs, 3aKOH, aHAJIM3, CHHTE3, KIAaCCH(UKAIUs, MEPUOIUNIHOCTh, HAOIIOICHHE,
3KCIIEPUMEHT, MOJICTTUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®duznka: mMatepusi, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIUJ, U30TOMbI, PaJUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUHN 3apsij, BEUIECTBO, TEJO,
00BEM, arperaTHOE COCTOSTHUE BEIECTBA, ra3, ((M3MUeCKHUe BeJTMYMHBI, SUHHUIIB U3MEPESHHSI, KOCMOC, TUTAHETHI, 3BE3/161, COJTHIIE.

buonorust: porocuntes, npixanue, ouocdepa.
I'eorpadus: atmocdepa, ruapochepa, MUHEpaIIbl, TOPHBIE TOPO/IbI, TOJIE3HBIE UCKOMaeMble, TOILTUBO, BOJIHBIE PECYPCHI.
9 KJIACC
BemecTtBo u XUMHYeCKasi peakuust
Ilepuognueckuii 3akoH. Ilepuoanueckas cuctema xumuueckux aneMeHToB [[. WM. MenneneeBa. CtpoeHue aromMoB. 3aKOHOMEPHOCTH B H3MEHEHUH
CBOMCTB XMMUYECKHUX JJIEMEHTOB IEPBBIX TPEX MEPUOAOB, KalMs, KaIbLUd U UX COCAUHEHUN B COOTBETCTBUU C IOJIOKEHUEM 3J1eMeHTOB B [lepuonnueckon

CUCTEME U CTPOCHUEM HUX aTOMOB.

CtpoeHue BelecTBa: BUIbI XUMUUECKON CBS3U. THIBI KPUCTATUIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIIIMYECKON PEIIETKH
U BUJAa XUMHUYECKOH CBSI3U.

Knaccn@nxaum{ N HOMCHKJIaTypa HCOPraHM4YCCKUX BCUICCTB. XuMHU4JecKne CBOMCTBA BCIICCTB, OTHOCAIIUXCA K PA3JIMYHBIM KJIaCCaM HCOPraHNMYCCKUX
COCHHHCHHﬁ, TCHCTUYCCKAA CBA3b HCOPraHNYICCKUX BCIICCTB.



Knaccugukanus XMMHUYECKHX PEaKIUi M0 pa3IMyHbIM MPU3HAKaM (IO YUCIY U COCTaBYy yYacCTBYIOLIMX B PEAKIMH BEILIECTB, MO TEIUIOBOMY 3 deKTy, 1o
U3MEHEHMIO CTENEHEW OKUCIEHUS XMMUYECKMX JJIEMEHTOB, II0 OOpaTMMOCTH, IO Y4YacTHIO Karajau3aropa). OK30- M SHIOTEPMUYECKHE pEaKIHH,
TEPMOXUMHUYECKHE YPABHEHUS.

[TonsaTHe 0 cKOpOCTH XMMUYECKOH peakuuu. [loHsTre 06 00paTUMBIX M HEOOPATUMBIX XUMUYECKUX peakuusixX. [IoHATHE 0 TOMOTEHHBIX U IeTepOor eHHBIX
peakuusx. Ilonarue o xaranuse. [IoHsATHE 0 XMMUYECKOM paBHOBeCUH. DaKTOPBI, BIMSAIOIINE HA CKOPOCTh XMMUYECKON PEaKLUU U MOJIO0KEHUE XUMHUYECKOTO
paBHOBECHS.

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pcaKkuuu, 3JI€KTpOHHBII71 0anaHC OKHCIHTEILHO-BOCCTAHOBHUTEIIHHOM pCaKkuunu. CocraBicHue ypaBHeHI/Iﬁ
OKHCIHNTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ C UCIIOJIB30BAHUCM MECTOa 3JICKTPOHHOT'O Oaanca.

Teopm[ 3JICKTpOJII/ITI/I‘-ICCKOI71 JUuccomranuu. 3JICKTpOJII/ITI)I N HCEBJICKTPOJIMTEIL. KaTI/IOHI)I, aHHUOHBI. MexaHu3M Jucconuan BEUICCTB C pPa3jIMUYHBIMU
BUAaMHU XUMHYecKor cBa3U. CTereHb JUuCCconuralmnm. CuibHbIE U cIa0bIe QJICKTPOJIUTEI.

Peakiun nonHoro oomMeHa. Y ciioBus IPOTEKaHUs peaklil HOHHOro 0OMeHa, MOJHbIE U COKPALIEHHbIE HOHHBIE ypaBHEHUs peakuuii. CBoicTBa KUCIIOT,
OCHOBAHHUH M COJICH B CBETE MPEJICTABICHUA 00 AIIEKTPOIUTHIECKON qucconranni. KauecTBeHHbIE peakiiui Ha HOHBL. [IoHsATHE 0 THIpOIH3e CONeH.

Xumuueckuii IKCnepumenm.

O3HAKOMJICHHE C MOJICJIIMU KPUCTATMYECKUX PEHIETOK HEOPraHMYECKHX BEIISCTB — METAUIOB U HEMETaIoB (Tpadura u anMasa), CJIOXKHBIX BEIIECTB
(x;mopuia HaTpuUs), UCCIETOBAHNE 3aBUCUMOCTH CKOPOCTH XMMUYECKON pEakIMu OT BO3JACHCTBUS Pa3IMUHBIX (PAaKTOPOB, UCCIICIOBAHKUE AJIEKTPOIPOBOTHOCTH
pacTBOpPOB BEIIECTB, Mpollecca IUCCOIMAIMU KHCIOT, INeJIo4Yell W coneil (BO3MOXKHO UCIOJIb30BAaHUE BHJIEO MaTepUaOB), MPOBEIEHUE OMBITOB,
WUTFOCTPUPYIONIUX TPU3HAKK TPOTEKAHUS PpPEaKIUid HMOHHOrOo oOMeHa (oOpa3oBaHWE OcajKa, BBIIEICHUE Ta3a, O0Opa3oBaHHE BOJbI), OIBITOB,
WUTIOCTPUPYIOIINX MPUMEPHI OKHCIUTENBHO-BOCCTAHOBUTENBHBIX peakiuil (TOpeHue, peakiuy pa3ioKeHUs, COeINHEHNs), paclio3HaBaHUE HEOPTaHUUYECKUX
BCIIIECTB C IOMOIIBKO KAYECTBCHHBIX peaKHI/Iﬁ Ha MOHBI, PCIICHUE SKCIICPUMECHTAJIbHBIX 3a1a4.

HeMeTanabsl M UX cOeTUHEHUS

OO6mas xapakTepucTHka ragoreHoB. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEpHbIE cTereHn OKucieHus. CTpoeHne U (pu3uveckre CBOWCTBA MPOCTHIX
BELIECTB — TrajoreHoB. XMMHUYECKHE CBOMCTBA Ha IMpHUMeEpe XJopa (B3aUMOJEHCTBUE C METalylaMH, HEMeTajulaMH, Iienodamu). XiopoBojaopoa. CosnsHas
KHCJIOTA, XMMUYECKHE CBOMCTBA, MOJIyueHHE, MpUMeHeHue. JleilicTBhe Xjopa M XJIOPOBOJOPOJA HAa OpPraHM3M 4YeloBeKa. BakHeimue XJIOpuibl U HUX
HaXO0XJIEHHUE B IPUPO/IE.

Obmas xapaxktepuctuka s1eMeHTOB VIA-rpynmbl. OcoO€HHOCTH CTPOEHMsSI aTOMOB, XapaKTepHble CTeNeHH okucieHus. CTpoeHHe U (pu3nveckue
CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJA U Cepbl. AJIOTPOMHbIE MOIU(PUKAIIMN KUCIOPOAa U cepbl. XUMHUYECKHe cBOMcTBa cepbl. CepoBOAOPOA, CTPOCHHUE,
¢busznyeckrue U XuMU4Yeckue cBoicTBa. OKCHUIBI Cephl KaK MPeICTaBUTENN KUCIOTHBIX OKcHI0B. CepHas KuciaoTa, Gpu3nyecKkue U XUMUYecKue cBoicTBa (o0miue
KaK TMpeCTaBUTENs Kilacca KUCIOT U crenupuueckue). XUuMHUECKUE PeakIiy, JeKallue B OCHOBE MPOMBIIIIEHHOTO CIOco0a MONIy4YeHHUs] CEPHOM KHCIIOTHI.



[Tpumenenne cepHoil kuciaoThl. COJM CEpHONW KHUCIIOTHI, KaueCTBEHHas peakuus Ha cyinbdar-uoH. Haxoxaenuwe cepbl M e€ COCOUHEHUN B MPUPOJE.
XUMHUECKOe 3arpsi3HEHUE OKPYKAIOLIEH cpelibl COEMHEHUSAMU cepbl (KMCIOTHBIE T0KIH, 3arPs3HEHHE BO3yXa U BOJOEMOB), CIIOCOOBI €0 MPEJOTBPAIIECHUS.

OOrias XapakTepucTuka 351eMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHUS aTOMOB, XapaKTepHbIC CTEHECHHW OKHCICHHUS. A30T, PacHpOCTpaHCHHE B
npupoje, Gpuzndeckne U XuMrueckue cpoiictea. Kpyrosopor azora B npupojae. AMMuUak, ero pusnueckiue 1 XMMUYeCKUe CBOWCTBA, MOJyYeHUE U TPUMEHEHHE.
Conu aMMOHUS, MX (U3UYECKHE M XMMHUYECKHE CBOMCTBA, NMpuMeHeHHe. KadecTBeHHas peakivs Ha HOHBI aMMOHHs. A30THas KUCIOTa, €€ IMOJy4eHHE,
¢du3nveckre u XUMUYECKHEe CBOMCTBA (00IIMe KaK MPeCTaBUTENs Kilacca KUCIIOT U crienududeckue). Vicnonap3oBaHne HUTPATOB U COJICH aMMOHHSI B KAUeCTBE
MHHEPAJIbHBIX YyIO0OpeHUi. XUMHUYECKOe 3arps3HEHUE OKPYXKAMOMICH Cpe/bl COCAMHEHHSMHU a30Ta (KHCIOTHBIC MOKIH, 3arps3HEHHE BO3/yXa, MOYBBI U
BonoémoB). docdop, amtorponHbie Moaudukauu Gocdopa, pusndeckue u xumudeckue coiicrea. Oxcup dpocdopa (V) u dhocdopHas kucnora, husndecKue
U XUMHUYECKHE CBOWCTBA, NonyueHue. Vcrnonb3oBanue GpocdaToB B kauecTBE MUHEPAIbHBIX Y0OPCHUH.

Obmas xapakrtepuctuka 31eMeHTOB [VA-rpynmnbl. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIE CTENEHU OKHUCIEHHUS. YTIEpoAd, allIOTPOIHBIE
Moau(UKaIMK, pacIpoCTpaHEeHUEe B MpHUpoje, pusmdeckre U XUMU4Yeckue cBoicTBa. Ancopouus. KpyroBopot yriepona B npupoje. OKcuibl yriepojaa, ux
(du3nUecKne W XMMHUYECKHUE CBOHCTBA, JACHCTBHE Ha XKMBBIC OPTaHMU3MBI, MOJIYYCHHUE M TPUMEHEHHE. DKOJOTHYCCKUE MPOOJIEMBI, CBS3aHHBIE C OKCHIOM
yraepoaa (IV), runotesa riobalbHOTO MOTEIJICHUS KIMMaTa, MapHUKOBBIA 3 deKT. YroibHas KUCI0Ta U €€ Colu, UX (GU3NYECKUEe U XUMHUYECKHE CBOICTBA,
MoJIydeHrue W npuMeHeHue. KadecTBeHHass peakivs Ha KapOOHAT-WOHEI. Vcronb3oBaHWe KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEIHCKOM
XO03s1iCTBe.

IlepBoHayaibHbIe TOHATUSA 00 OpPraHUYECKUX BEILECTBAX KaK O COEJMHEHUSAX yriepoja (MeTaH, 3TaH, 3THJIEH, alleTUJICH, 3TaHOJ, INIMLEPUH, YKCYyCHas
kuciota). llpupoaHble HMCTOYHHWKH YTIEBOJAOPOJOB (Yrojib, MPHPOIHBIA Ta3, HEPTh), MPOMYKTHl HX mepepadoTku (OEH3WH), WX poOlb B OBITY H
NPOMBIIIIEHHOCTH. [loHATHE 0 GMOIIOTMYECKH Ba)KHBIX BEIIECTBaX: JKUpax, Oejikax, yrJIeBoJax — M UX POJIM B JKU3HU 4eloBeka. MaTepualbHOE €TUHCTBO
OpPraHUYECKUX U HEOPTraHUUECKUX COEAMHEHUN.

Kpemuuii, ero ¢puznueckue 1 XMMHUYECKHE CBOMCTBA, MOdyyeHUe U npuMeHeHue. CoequHeHust KpeMHus B mpupoje. OOuue npeacraBieHust 00 okcuie
kpemHus (IV) u xpemuueBoii kucnore. CHUIMKAThl, UX HCIIOJIb30BAaHUE B OBITY, B NMPOMBIIUIEHHOCTH. BaxkHeillne cTpouTelbHbIE MaTepHallbl: KepaMHuKa,
CTEKJIO, IIEMEHT, O€TOH, *kene300eToH. [Ipo0ieMbl 6e30MmacHOro UCIOIb30BaHMsI CTPOUTEIBHBIX MATEPHAJIOB B TOBCETHEBHON YKHU3HH.

Xumuueckuii IKcnepumenm:

u3yuyeHue o0pa3lloB HEOPraHMUYECKUX BEIIECTB, CBOMCTB COJIIHOM KHCIIOTHI, MPOBEACHHE KAUYECTBEHHBIX PEaKIMi Ha XJIOPUA-HOHBI U HaOIIOJCHHE
MPU3HAKOB WX MPOTEKaHUs, OMbBITHL, OTpa)karolue (QU3NYEeCKUe U XHMHUYECKHE CBOWCTBAa TajOr€HOB M HMX COEIMHEHUN (BO3MOXKHO HCIOJb30BaHUE
BUJIEOMATEPHAJIOB), O3HAKOMJIEHUE C 00pa3aMH XJIOPUI0B (TaTOreHUI0B), 03HAKOMJICHHE ¢ 00pa3laMu Cephl U €€ COeAMHEHUSIMH (BO3MOKHO HCIIOJIb30BaHHE
BUJIEOMATEpHaIOB), HaOIOICHHUE Mpoliecca OOyIIMBaHUs caxapa IMOoJ ASWCTBUEM KOHLEHTPUPOBAHHOM CEPHOM KHCIOTHI, M3YYEHHE XUMHUYECKHX CBOMCTB
pa30aBIeHHON CepHOM KHCJIOTHI, MPOBEIEHHE KAueCTBEHHOM peakiuu Ha cyiab(haT-MOH U HaONIoeHHe NpH3HaKa e€ MPOTEeKaHWUs, O3HAKOMIICHHE C
¢u3nyecKuMHU CBOMCTBaMH a30Ta, (hocopa U UX coeMHEeHUH (BO3MOKHO UCIOIb30BaHUE BUAEOMATEpUaIoB), oOpa3aMu a30THBIX U PochOpHBIX ya00peHuH,
NoJIydeHue, coOMpaHue, pacro3HaBaHUe M U3y4eHHE CBOMCTB aMMMaKa, NPOBEJCHHE KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHMS M ¢dochaT-uoH U H3ydeHHe
MIPU3HAKOB UX MPOTEKaHMsI, B3aUMOJIEHCTBUE KOHIEHTPHUPOBAHHON a30THOM KHUCIOTHI C MEIbI0 (BO3MOXKHO HCIIOJIb30BAHHE BUJIEOMATEPHANIOB), U3ydYCHHE



MoJIeNIel KPUCTANTMUECKUX PelIETOK anmasa, rpadura, gpymniepeHa, 03HaKOMIECHHE € MTPOLECCOM aJICOPOLIMU PACTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM YIIIEM
U YCTPOINCTBOM HpPOTUBOTasza, MoJyuyeHHe, coOMpaHHe, paclio3HAaBaHWE U U3YyUEHUE CBOWCTB YIJVIEKHCIOTO rasa, NMpoBeJIeHHWE KAaueCTBEHHBIX peakluil Ha
KapOOHAT W CWIMKAT-UOHBI M M3YYCHHWE NPU3HAKOB HUX TPOTEKAHUS, O3HAKOMIICHHE C TIPOMYKIMEH CHIIMKATHOW TPOMBIIUIEHHOCTH, pEIIeHUEe
SKCIIEPUMEHTAJIbHBIX 33a4 110 TeMe «BajkHelre HeMeTalIbl U UX COSTUHEHUS ).

MeTaslibl M HX COCINMHCHUA

OO0mas xapakTepuCcTUKa XMMHUYECKUX 3JE€MEHTOB — METAJJIOB HA OCHOBaHHMM UX MoyiokeHus B llepuomnueckoil cuctemMe XMMHUYECKHX 3JeMeHTOB /Jl.
W. MenneneeBa u crpoenus atoMoB. CTpoeHHe MeTayioB. Meramuinueckasi CBA3b U METAJUIMYecKas KpUCTAJIMYecKasi peméTka. DINeKTPOXUMUYECKUN P
HanpsDKeHUH MeTauioB. GU3NYECKUe U XUMUYECKHE CBOMCTBA MeTaiuioB. OOIIMe criocoObl Moy4eHust MeTayuioB. [IoHATHE 0 KOPPO3UU METaNIOB, OCHOBHBIC
CHOCOOBI 3aIIUTHI UX OT KOppo3uu. CruiaBbl (CTajdb, UYyTyH, JIOPATIOMUHUM, OpOH3a) U UX IPUMEHEHHE B OBITY U MIPOMBIILIICHHOCTH.

[Ilemounsle MeTauibl: TojokeHue B llepuommdeckoil cucteme XuMudeckux 3yeMeHToB [[. M. MeHneneeBa, CTpoeHHWE WX aTOMOB, HAaXOXJICHHE B
npupoje. Puznueckre U XUMUIECKHUE CBOMCTBA (Ha puMepe HaTpus U Kaius). OKCUIBI U TUJIPOKCUIBI HATPUA U Kamus. [[pumMeHnenre menouyHbIX METAJIJIOB U
UX COEOUHEHUMN.

[IlemoyHO3eMeNbHBICE METAILIBI MAarHUN W KaJbIMi: TooxkeHue B Ileproanyeckoit cucreMe xuMmuueckux 3neMeHToB J[. M. MenneneeBa, cTpoeHUE X
aTOMOB, HaxXxOXJeHue B mpupoje. Pu3nueckue U XMMUYECKHE CBOWCTBA MarHus W Kajlblivsl. BakHelime coeuHeHus Kaiablus (OKCHJ, THIPOKCHUI, COJIH).
XKécTrocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

AIIOMUHUI: OJIOKEHUE B Hepnommecxoﬁ CUCTEMEC XUMHUYCCKUX 3JICMCHTOB I[ n. MeHI[eneeBa, CTPOCHUC aTOMa, HAXOXKACHHUC B IIPUPOAC. duznueckue
U XMMHYECKHE CBOMCTBA aIFOMUHUS. AMq)OTepHI)IC CBOMCTBA OKCHUA U THApOKCHU A aJITOMUHUA.

XKeneso: nonoxxenue B Ilepunoanueckoit cucteme xumuueckux neMeHToB [I. 1. MenneneeBa, cTpoeHre aToMa, HaxoXAeHUE B ipupoae. dusnueckue u
XUMHUECKHE cBOICTBa xkene3a. Okcunabl, ruipokcuasl U conu xkenesa (II) u sxenesa (11I), ux cocras, cBoCTBa U MOIyYEHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIeHHE ¢ oOpa3llaMd METaJJIOB M CIUIaBOB, WX (DM3MYECKUMHU CBONCTBaAMH, H3yU€HHE pPe3yabTaTOB KOPPO3HH METAIOB (BO3MOXKHO
WCIIOIb30BaHUE BUICOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUSI OKCHJA KaJbIlUs M HATPHUS C BOJOH (BO3MOYKHO HCIIOJIB30BAaHHE BHJIEOMATEPUAJIOB),
WCCIIEIOBaHNE CBOWCTB >KECTKOM BOJMBI, MpoIlecca TOPEHUs kKele3a B KHUCIOopoJe (BO3MOKHO HCIOIb30BaHUE BUICOMATEPHUATIOB), MPU3HAKOB IPOTEKAHUS
KAueCTBCHHBIX PEaKIMid HAa WOHBI: MarHus, Kajablius, amoMuHus, uHKa, xkene3a (II) m xenesa (III), meau (II), maGmromeHne W ommMcaHue MPOIECCOB
OKpAITUBaHUS IJIAMEHU MOHAMH HATPUs, KAIHUS U KalbIUs (BO3MOXHO HCIIOIh30BAaHUE BUIECOMATEPHAIIOB), CCIEA0BaHNE aM(POTEPHBIX CBOMCTB THAPOKCHIA
QTFOMUHHUS ¥ TUAPOKCH/IA IMHKA, PEIIEHNEe YKCTIEPUMEHTAIIbHBIX 3a/1a4 10 TeMe «BajkHeuIme MeTaIbl U UX COSTUHECHUSI.

XuMHus U OKpYKamoLmas cpeaa



BemecTBa u Marepuaibl B MOBCEIHEBHOW KU3HU YeJoBeKa. bezonacHoe MCIoib30BaHNE BEIECTB U XUMHUYECKUX peakiuii B ObITy. [lepBas momons npu
XUMHMYECKHUX 0YKOTaxX U OTPABJICHUSX.

XUMHYECKOe 3arpsisHCHUE OKpYKarolei cpeipl (MpeeibHas JomycTuMas KOHIeHTparus BeinectB, aanee — IIJIK). Pomb xumum B pemieHun
IKOJIOTHYECKUX TIPOOIEM.

Xumuueckuii 3xcnepumenm:
n3ydeHne o0pasIoB MaTeprajoB (CTEKIJIO, CIUIABbI METAJIJIOB, IIOJTUMEPHBIC MaTEPHAIBI).

Meostcnpeomemmnvwie ceazu

Peanuzanus MCXKITPCAMCTHLBIX CBs3eH IIpyu HU3YyUCHUHN XUMHHU B 9 kiacce OCYHICCTBIIACTCA 4YCPE3 HCIIOJIB30BAHHUEC KaK O6IJ.[I/IX €CTCCTBCHHO-HAYUYHBIX
HOHHTHﬁ, TaK U HOHHTHfI, ABJIAIOIUXCA CUCTEMHBIMUA JIA1 OTACJIBHBIX ITPEAMCTOB €CTCCTBECHHO-HAYYHOI'O TUKJIA.

OO01ue ecTecTBEHHO-HAYYHbIE TOHATHSA: HAayYHBIH (akT, TUMOTe3a, 3aKOH, TEOpHs, aHallu3, CHHTE3, KiaccuduKalus, NepuoAndHOCTb, HAOI0IEeHHE,
AKCIIEPUMEHT, MOJICTTMPOBAHKE, U3MEPEHUE, MOJICITh, SIBJICHUE, TAPHUKOBBIN 3(DPEKT, TEXHOJIOTHUS, MATEPHAIIBI.

®usuka: marepusi, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIHJ, W30TOIbI, PAAUOAKTUBHOCTb, MOJIEKYJA, SJIEKTPUUYECKUN 3apsi, MPOBOJIHHKH,
MIOJIYTIPOBOJTHUKH, TUAIIEKTPUKHU, (DOTOIIEMEHT, BEIIECTBO, TeN0, 00bEM, arperaTHOe COCTOSHUE BEIIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KpHUCTaNINYecKas
pemnéTKa, CrutaBel, PU3NYECKUE BEIIMUMHBI, €IMHUIIBI U3MEPEHHS, KOCMHUYECKOE MMPOCTPAHCTBO, TIJIAHETHI, 3BE31b1, COTHIIE.

buonorus: porocunres, npixanue, Ouocdepa, SIKOCUCTEMa, MUHEPATIbHBIE YI00pEHUs, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIICCTRA.

Feorpa(bmlz aTMoccpepa, mnpocq)epa, MUHCPAJIbI, TOPHBIC TOPOJBI, ITOJIC3HBIC HCKOITACMBIC, TOIIJIIMBO, BOAHBIC PECYPCHI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 10 XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE PE3YyJIbTAaTEl OCBOCHUSA IMPOrpaMMbl OCHOBHOI'O 061_[161"0 O6p8.30BaHI/I$I JOCTUIalOTCA B XOIC O6y‘IeHI/I}I XHUMHUHU B €IWHCTBC y‘-IC6HOI>i )51
BOCITMTATEIbHON JESITEIFHOCTH B COOTBETCTBUH C TPpaaAUIIMOHHBIMU pOCCHﬁCKHMH CONUOKYJIBTYPHBIMH U JYXOBHO-HPABCTBCHHBIMU NCHHOCTAMU, NPHUHATBIMU
B O6HIGCTB€ ImpaBHUJIaMH U HOPMaMH ITOBCACHUA U CHOCO6CTBYIOT mnmponeccamM CaMOITIO3HAHUSA, CaMOPa3BUTUA U COLTMAJIM3allun 06yqa}01unxcs[.

JImgaHOCTHBIC PE3YIBTATHI OTpaXKaOT TOTOBHOCTDH O6yanOHIHXC$I PYKOBOJACTBOBATLCHA CHCTEMOM ITO3UTHUBHBIX HEHHOCTHBIX OpI/IeHTaHI/Iﬁ H paCcHIupCHUC
OIIbITa JCATCIbHOCTH Ha eé OCHOBC, B TOM YHMCJIC B 4aCTHU:



1) naTpHOTHYECKOTO BOCTTUTAHMUSI:

LIEHHOCTHOTO OTHOLIEHHUS K OT€YECTBEHHOMY KYJbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY HACJIEIUIO, TOHUMAHUS 3HAYEHUSI XUMUYECKON HAYKU B KU3HU
COBPEMEHHOTr0 00I1IeCTBa, CIOCOOHOCTH BIJIAJETh JOCTOBEPHOM MH(OpMaLMel O MepeoBbIX TOCTHKEHUSX U OTKPBITUSX MUPOBOW W OTEUECTBEHHOU XHMMHUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0IIECTBA;

2) I'paKaAaHCKOI0 BOCIIUTAHUA:

MIPEJICTABJICHHS O COLUAIbHBIX HOPMax M MpaBWJIaX MEKIMUYHOCTHBIX OTHOIICHHH B KOJUIEKTHBE, KOMMYHUKATUBHONW KOMIIETEHTHOCTH B OOILECTBEHHO
MOJIE3HOU, Yy4eOHOMCCIIeI0BATEeIbCKONW, TBOPYECKOW M JPYTMX BHIAX JEATEIBHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOH COBMECTHOW IESTENbHOCTH MpU
BBITIOJTHEHUH y4EOHBIX, TI03HABATEIbHBIX 33J1a4, BHITOJHEHUN XUMHUYECKUX AKCIIEPUMEHTOB, CO3IaHUN YU€OHBIX MIPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
Y B3aMMOIIOMOIIM B MPOIIECCE ITON YUeOHOM e TEIbHOCTH, TOTOBHOCTH OIEHUBATh CBOE MOBEICHUE U MOCTYIIKM CBOMX TOBAPHUIIEH C TTO3UIIUA HPABCTBEHHBIX
Y TIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBHIA MOCTYIIKOB;

3) HIEeHHOCTH HAYYHOr'0 MO3HAHUS:

MHPOBO33PEHUYECKHE IPEICTABICHUS O BEILIECTBE M XUMHUECKOUN peaKI[M1, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABIISIOLINE
OCHOBY JUIsSl TIOHUMAaHMSI CYIIHOCTA HAyYHOW KapTHUHBI MHUpA, MPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIbI, B3AUMOCBS3SIX YEIOBEKA C
MPUPOAHOMN CPENO, O POJIM XMMHH B ITO3HAHUU ATUX 3aKOHOMEPHOCTEN;

MO3HABaTEJIbHBIE MOTHBBI, HAMPABICHHBIC HA TOJYYEeHHE HOBBIX 3HAHMM MO XUMHUHU, HEOOXOIUMBIE A OOBSICHEHHUS HAOIIOJAaEMBIX IPOIIECCOB U
SBIICHUH, T03HABATEIbHON, MH(DOPMAIIMOHHOW M YHTATEIbCKOM KYIbTYpbl, B TOM YHCJE HABBHIKOB CaMOCTOATEIHHOW pabOThl C Y4eOHBIMH TEKCTaMH,

CIIPaBOYHOM JIUTEPATYPOH, JOCTYIMHBIMH TEXHUUYECKUMU CPEJICTBAMHU HH(GOPMAIIMOHHBIX TEXHOJIOTHII;

UHTEpEeC K OOYYEHMIO W TII03HaHUIO, JII0003HATENbHOCTb, TOTOBHOCTh M CIIOCOOHOCTh K €aMOOOpa30BaHMIO, IMPOEKTHOM U HCCIeI0BaTeNIbCKON
NeSITEIbHOCTH, K OCO3HAHHOMY BBIOOPY HamlpaBJIE€HHOCTU U YPOBHS 00Y4€HHUsI B JaIbHEHUIIEM;

4) popMUPOBAHUS KYJIbTYPHI 3/I0POBb:

OCO3HaHHE IIEHHOCTH >KU3HH, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3/I0POBbIO, YCTAHOBKHM Ha 3/I0pPOBBbIM 00pa3 >KW3HU, OCO3HAHUE MOCIEICTBUH U
HENpUATHE BPEIHBIX MPUBBIYEK (YMOTpeOJIeHUs alKOTroJisi, HAPKOTHUKOB, KypeHHs), HEOOXOAUMOCTH COOIOIEHUS MPaBMII O€30MaCHOCTH MPHU OOpaIIEeHUH C
XUMHUYECKUMHU BELIECTBAMH B ObITY U pealbHOMN KU3HU;

5) Tpy/10BOr0 BOCIIMTAHUS:

MHTEpeC K MPAaKTUUYECKOMY HM3YUEHHIO Mpodeccuii U Tpyaa pa3auyHOro pojia, yBaKEHHE K TPYAYy M pe3ylbTaTaM TPYIOBOU IEATEIIbHOCTH, B TOM YHCIIE
Ha OCHOBE MPHUMEHEHMs MPEAMETHbIX 3HAHMHM IO XMMHH, OCO3HAHHBIM BBIOOP WHAMBHUAYaJbHON TPAEKTOPUU MPOJOJKEHHS] O0pa3oBaHUS C Y4ETOM



JMYHOCTHBIX WHTEPECOB M CHOCOOHOCTH K XMMHH, OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCIEHON MpodecCHOHAIbHON AESTEIbHOCTH U Pa3BUTHUS
HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHLCS B IPO(ECCHOHAIBHON Cpesie;

6) 9KOJIOrNYECKOro BOCIIUTAHHUSI:

HKOJIOTUYECKHU 11eJ1ecO00pa3HOe OTHOLIEHHUE K IPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3eMile, OCHOBE €€ CYIIeCTBOBAHNUS, IOHUMAaHNE LIEHHOCTH 3JI0POBOrO U
Oe3omacHoro obpasa *HU3HH, OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY (DPM3MUYECKOMY U INCUXHWYECKOMY 3/I0pPOBbIO, OCO3HAHUE LIEHHOCTH COOJIIOJCHMS
npaBujI 0€30MaCHOTO MOBEJCHUS IIPU PAdOTE C BEIIECTBAMH, a TAK)KE B CUTYaLUAX, YIPOKAIOUINX 370POBBIO U KU3HU JIIOJICH;

CMOCOOHOCTH TPUMEHSTHh 3HAHHS, MOJTy4aeMble NMPH M3YYEHUH XUMHH, U1 PEHICHHUS 3a/ad, CBS3aHHBIX C OKPYXKAIOIIeH NPUPOIHOW Cpemoi, ams
IIOBBIIIEHUS] YPOBHS 3KOJIOTMYECKON KYJIBTYpbl, OCO3HAHMsI II100AJBHOIO XapakTepa KOJOTHYECKUX MPpOoOIeM U MyTed UX pelleHUs NOCPEICTBOM METO/I0B
XUMUH, IKOJIOTUYECKOTO MBIIIJIECHUS, YMEHUS PYKOBOJICTBOBATHCSA UM B ITI03HABATEIIBHOW, KOMMYHUKAaTUBHON M COLIMAJIBHOM IIPAKTHUKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocraBe MeTanpeaMETHBIX PE3yJIbTATOB BBLICISAIOT 3HAYUMBIE [T (POPMHUPOBAHUS MUPOBO33pEHUS OOIICHAYYHbIE TIOHATHUS (3aKOH, TEOPHS, TIPUHITHII,
runoresa, GpaxkT, CUCTEMa, NMPOLIECC, IKCIIEPUMEHT U IPYIoe.), KOTOPbIE UCIIOJIb3YIOTCA B €CTECTBEHHO-HAYUHbIX YUEOHBIX MPEAMETAaX U MO3BOJISIOT HA OCHOBE
3HAaHUH U3 3THX MpeIMEeTOB (OPMUPOBATH MPEJCTABICHHUE O LEJIOCTHOM HAy4YHOW KapTUHE MHpA, U YHUBEpcalbHble ydeOHble JIEHCTBUs (I103HABATENIbHBIE,
KOMMYHHUKATHBHBIE, PETYISATUBHBIC), KOTOpbIE 00eCeunBaoT (HOpMUPOBAHHE TOTOBHOCTH K CAMOCTOSATEIBHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHHIO y4eOHOI
JESTEIIBHOCTH.

IHo3naBaTeIbHBIE YHMBEPCAJIbHbIE Y4eOHbIe 1eHCTBUS
Ba3oBble Jornuyeckue 1eiCTBUS:

YMCHHA UCIIOJIB30BATh HpI/IéMH JIOTUYCCKOT'0O MBIIIVICHUSA IIPU OCBOCHUU 3HAHMUIL: PAaCKpBIBATH CMBICII XUMHUYCCKUX MOHSATHH (BLII[GJ'ISITL HUX XapaKTCPHBIC
IIPpU3HAKH, YCTaHABJIMBATb B3aUMOCBA3b C APYTUMU HOHHTI/IHMI/I), HCIIOJBb30BaTh IIOHATHUA IJIA 00BACHEHHS OTACJIIBHBIX (l)aKTOB u HBHGHHﬁ, BI>I6I/IpaTB
OCHOBAHUSA W KPUTCPUU JIA Knaccmbnxaunn XUMHUYCCKUX BCHICCTB M XHUMHUYCCKHUX peaKHHfI, YCTaHaBJIMBATb MPUYUHHO-CJICACTBCHHBIC CBA3U MCKIY
00BbEeKTaMH HU3YUCHUA, CTPOUTD JIOTHUCCKUC PACCYIKACHUA (I/IH,ZLYKTI/IBHBIG, ACAYKTHUBHBIC, 110 aHaJ'IOFI/IPI), ACJIaTh BbIBOJbI M 3aK/IIFOYCHH A,

YMCHHUC IMPUMCHSATH B MTPOLECCE IMMO3HAHUA MMOHATHUA (HpeI[MeTHLIC u MeTaHpC,Z[MCTHLIC), CHUMBOJIMYCCKUC (3HaKOBBIC) MOZACIIN, HUCIIOJIE3YECMbIC B XHMMUU,
HpeO6paSOBI)IBaTI) IIHAPOKO NPUMEHACMBIC B XUMHWU MOJCIBHBIC ITPEACTABIICHUA — XHMHYSCKHI 3HAK (CI/IMBO.]'I BJ'IeMeHTa), XHUMHUYCCKasi (bopMyna H YpaBHCHHC
XHUMHUYECKOM pakuuu — IIpU PCIICHUU yqe6HO-HO3HaBaTCJ'ILHLIX 3aga4d, C y‘-IéTOM 9TUX MOJCIIBHBIX Hpe):[CTaBHCHI/Iﬁ BBIABJIATE W XapPAKTCPU30BATH
CYIICCTBCHHBLIC IIPU3HAKHU HU3YydaCMbIX O0OBEKTOB — XMMHYECKHX BC€IIECCTB W XHMHYCCKHX peaKuHﬁ, BBIABJIATH 06HII/Ie 3aKOHOMCPHOCTH, HNPUYUHHO-
CJICACTBCHHBIC CBA3U U IMIPOTUBOPCUUA B U3YIACMbBIX IPOLECCaX U ABJICHUSAX.

Ba3oBble ncciiegoBaTe/ILCKHeE JeiicCTBUSA.



YMEHHE HCIOJF30BaTh MOCTABICHHBIC BOMPOCHI B KaYECTBE MHCTPYMEHTA MO3HAHUSA, a TaKKe B Ka4eCTBE OCHOBHI JUIsl (POPMHUPOBAHUS THUIIOTE3BI 11O
MIPOBEPKE MPABUIIBHOCTH BBICKA3BIBAEMBIX CYXICHHUIA;

MpHOOpeTeHUe OMbITa MO TUIAHWPOBAHUIO, OPraHU3allMd U TMPOBEACHUI0 YYCHHMUECKHUX SKCIIEPUMEHTOB, YMEHHE HaOII0AaTh 3a XOJOM Ipoliecca,
CaMOCTOSITENTLHO MTPOTHO3UPOBATH €T0 Pe3yibTar, (POpMyIUPOBATh 000OIIEHUS W BBIBOBI IO PE3yJbTaTaM MPOBEIEHHOTO ONBITA, HCCIICIOBAHUS, COCTABIIATh
OTY€T 0 MpoeNaHHO padoTe.

PabGora ¢ undopmanmeii:

YMCHUC BLI6I/IpaTb, AHAJIM3UPOBATH U UHTCPIPETUPOBATDH I/IH(bOpMa]_[I/IIO Pa3JIMYHBIX BUAOB U q)OpM IpeaACTaBJICHUS, ITOJIYy4aCMYIO U3 PA3HBIX HCTOYHHUKOB
(Hay4HO-TIOMYJISIPHAS. JINTEPaTypa XMMHUYECKOTO COJICp)KaHMs, CIIPABOYHbIC MOCOOHs, pecypchl MHTepHeTa), KPUTUYECKH OLICHHBATH IPOTHBOPCYHBYIO H
HEIOCTOBEPHYIO HH(OPMAIIHIO;

YMCHHUC IMPUMCHATL Pa3JIMYHbIC MCTOABI U 3aIIPOChI IPHU ITOUCKC U OT60p€ I/IH(l)OpMaHI/II/I N COOTBCTCTBYIOIIMX JAaHHBIX, HCO6XO[[I/IMI)IX JJIS1 BBITTOJIHCH U1
yLIC6H]':>IX U IIO3HABATCJIBHbBIX 3a1a4 onpenenéHHoro THIIA, HpI/IO6peTeHI/Ie OIIBITA B 00J1aCTH HMCIOJIHL30BaHUS I/IH(1)OpMaI_II/IOHHO-KOMMYHI/IKaTI/IBHBIX TCXHOHOFHﬁ,
OBJIaICHHUEC KYJILTypOfI AKTUBHOI'O0 HCIIOJIB30BaHHWA Pa3JIMYHBIX ITOHMCKOBBIX CHUCTEM, CaAMOCTOATCIILHO BI)IGI/IpaTI) OINITUMAJIBHYIO q)OpMy MpEaACTaBJICHUA
I/IH(bOpMaI_[I/II/I " WUIIOCTPUPOBATH PCIIACMBIC 3a1daYH HCCIIOKHBIMU CXCMAMU, JUarpaMMaMi, IpyruMu q)OpMaMI/I I‘pa(I)I/IKI/I Hu ux KOM6I/IHaLII/I${MI/I;

YMEHHE HUCIOIB30BaTh M aHAJIM3UPOBATh B Mpollecce yueOHOW U HCCIeA0BATEIbCKOM JEATENbHOCTH WMH(OPMALIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO X03S5IICTBa U TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOIICH MPUPOTHON CPEIBL.

KomMyHuKaTHBHBIe yHHBepcalbHble y4eOHbIe JelicTBHA:

yYMEHHUS 3a7aBaTh BOMPOCH! (B X0/I€ TUaiora u (Wiu) AUCKYCCHH) TIO CYIIECTBY 00CYX1aeMoil TeMbl, (POPMYIUPOBATh CBOU MPEAJIOKEHNUS OTHOCUTEIBHO
BBITIOJTHEHUS TTPEIOKEHHOM 3a/1a4u;

YMCHUA NPEACTABIIATE IMOJTYYCHHBIC PE3YJIbTAThI O3HaBaTeIbHON ACATCIIBHOCTU B YCTHBIX UM IMMHCBMCHHBIX TCKCTaX; ACJIATh NPE3CHTALIUIO PE3YIbTATOB
BBITIOJTHCHUSI XUMHYECKOTO dKCIIEPUMEHTA (J1aOOpaTOPHOTO OIBITA, TA00PATOPHON PabOTHI IO UCCIIETOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MTPOCKTA);

YMCHUA yqe6Hor0 COTpYAHHUYICCTBA CO CBEPCTHUKaAMHU B COBMECTHOI IO3HABATEILHON U HCCHGHOB&TCHBCKOﬁ JACATCIIBHOCTH IIPpH PECIICHUN BO3HUKAIOIINX
npo6neM Ha OCHOBC yqéTa O6I_I_II/IX HHTCPCCOB U COIIaCOBAaHUA HO3I/II_[I/II71 (O6CY)K,Z[CHI/I}I, oOMeH MHCHUSAMH, «KMO3I'OBBIC HITYPMBID», KOOpAUHAIIUA COBMCCTHBIX

JEHUCTBUM, OTIpeieTieHe KPUTEPUEB 110 OLIEHKE Ka4eCTBA BBHITIOJIHEHHOU PabOThI U IpyTHe).

PerynsiTuBHble yHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUSA:



YMEHHUE CaMOCTOSITETIBHO ONPEEIIATh eNU AEATEIbHOCTH, IJIAHUPOBATh, OCYIIECTBIATH, KOHTPOJIMPOBATH U MPU HEOOXOTUMOCTH KOPPEKTUPOBATH CBOIO
NesATEeILHOCTh, BBIOMpaTh Hanbonee 3(hPeKTHBHBIE CTIOCOOBI PEIICHHs YICOHBIX W MTO3HABATEIBHBIX 33/1a4, CAMOCTOSITEIILHO COCTABIISATh MM KOPPEKTUPOBATH
MPEUIOKEHHBIN aJrOPUTM JCUCTBUI MpPU BBHIMOJHEHUHU 3alaHUM C y4ETOM IOJIyYeHHs] HOBBIX 3HAHHMH 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEaKLUsX,
OLICHHUBATh COOTBETCTBHE MOJYUEHHOIO pe3yibTaTa 3asBICHHON 1€/, YMEHHE HCIOJIb30BaTh W aHAIM3UPOBATh KOHTEKCTHI, MpejiaraeMble B YCIOBUHU
3aJlaHuM.

HNPEIMETHBIE PE3YJIBTATbBI

B cocraBe mpenMeTHBIX pE3yAbTATOB MO OCBOCHUIO O0S3aTEIBHOIO COJCpPXKAHWS, YCTAaHOBJICHHOI'O NaHHOH (enepanpHON pabouell mporpammoii,
BBIJICTISIIOT: OCBOCHHBIE OOYYAIONIUMUCS Hay4YHBbIC 3HAHUS, YMCHHSI M CIIOCOOBI JEHCTBUH, crenuduueckue sl MPeAMETHON oOnactu «XUMHS», BUIBI
NEsITeIbHOCTH 10 NOJYYEHHUIO HOBOT'O 3HaHUS, €r0 HHTEPIPETAlUU, IPEOOPa30BaHUIO U IPUMEHEHUIO B PA3JINYHBIX YYEOHBIX U HOBBIX CUTYallUsX.

K KOHLIY O6y‘~IeHI/I$I B 8 KJ1acce MMPpEAMCETHBIC PE3YJIbTAThI HA 0a3oBOM YPOBHEC JOJIZKHBI OTPAXKATb C(i)OpMI/IpOBaHHOCTB y 06yqa}om1/1xc51 YMeHHﬁZ

pPacKpbIBaTb CMBICI OCHOBHBIX XMMHMYECKHUX IOHSTHH: aToM, MOJIEKYJd, XMUMHUYECKUH 3JIEMEHT, IIPOCTOE BEILECTBO, CJIOKHOE BEILIECTBO, CMECHh
(oqHOpOJIHAS U HEOJHOPOJIHAsS), BaJIEHTHOCTb, OTHOCUTENIbHAS aTOMHAsi U MOJIEKYJIIpHas Macca, KOJUYECTBO BEILECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas
J0JIs1 XUMHMYECKOIO 3JIEMEHTa B COEAMHEHUM, MOJSPHBIM 00BEM, OKCHJ, KHCIOTa, OCHOBAaHHUE, COJb, 3JEKTPOOTPULATEIBHOCTb, CTENEHb OKHCIECHHUS,
XUMAYECKass peakuus, KiIacCH(UKaus peakiuid: peakud COCAMHEHHUS, PEaKIHUW pa3oKEHHUs, PEaKIWW 3aMEIICHUs, peaKIuu OOMEHa, 3K30- H
SHIOTEPMHUYECKHE peaKIMM, TemaoBoi 3¢ddeKkT peakuuu, sIpo aToma, NMEKTPOHHBIA CIIOW aToMa, aTOMHas OpOUTalb, pajuyc aToMa, XUMHUYECKas CBS3b,
MIOJIIpHAs ¥ HETOJIApHAsi KOBAJIEHTHAs CBS3b, MOHHAS CBSA3b, MOH, KATHOH, aHMOH, PacTBOP, MaccoBas J10J1s BellecTBa (IPOLEHTHAsI KOHLIEHTpAI|sl) B pacTBOPE;

WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMUYECKHUX MIOHATUN U IPUMEHATD ITH MMOHATHS NPU ONMCAHUU BEIIECTB U X IIPEBPALICHMUI;

HCIO0JIb30BaTh XMMHUYECKYIO0 CUMBOJIUKY JIJIsl COCTaBJIEHMs (OPMYJI BEIIECTB U yPaBHEHUI XUMUYECKUX PEaKIUii;

OTIpE/IEIIATh BAJIECHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX, CTENIEHb OKUCIIEHUS 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX, IPUHAJJIEKHOCTD
BEIIECTB K OIpPEAeIEHHOMY KJIacCy COeIMHEHHH 1o (hopMyiiaM, BUA XMMUUYECKOHN CBsI3U (KOBAJIEHTHAsl U MOHHAs) B HEOPTaHMUECKUX COEMHEHU SIX;

packpbiBaTh cMbich llepuonnueckoro 3akona /. 1. MenaeneeBa: 1eMOHCTpUPOBATh NOHUMAHUE MIEPUOJIUUYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX
2JIEMEHTOB OT UX MOJIOKEeHUs B Ileprognueckoil cucreMe, 3aKOHOB COXPAaHEHUS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHS,
3aKoHa ABOTaJIpo;

OIUCBIBATh U XapaKTepU30BaTh TaONMUuHyt0 Gopmy Ileproanyeckoit cucTeMbl XUMHUUECKHUX 3JIE€MEHTOB: Pa3nyaTh MOHATUS «TJIaBHas moarpymnmna (A-
rpynna)» u «moboynas noarpynna (b-rpynmna)», maneie u Oonblline MEPUOJIbI, COOTHOCUTh 0003HAUYEHUs, KOTOpble UMeroTcsl B Tabnuue «llepuoanueckas
cucreMa XuMHueckux aneMeHToB [[. M. MenneneeBa» ¢ 4MCIOBBIMM XapaKTEPUCTHUKAMHU CTPOEHHUS aTOMOB XMMHMUYECKHMX 3JIEMEHTOB (COCTaB U 3apsn sapa,
o0111ee YUCIIO AIEKTPOHOB U PACIPEICIICHUE UX 10 IEKTPOHHBIM CIIOSIM);

KJaccu(UIUpoOBaTh XMMHUYECKHE AJIEMEHTHI, HEOPraHWYECKHUE BEIECTBA, XMMHMYECKHE peakiuu (M0 YUCIy M COCTaBy YYacCTBYIOLIMX B pPEAKLIUU
BELIECTB, 10 TEMJIOBOMY 3P PeKTy);

XapaKTepu30BaTh (OMHCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA BELIECTB Pa3IMYHBIX KJIACCOB, MOATBEP)KIas ONMHCAaHHE NMPUMEpPaMH MOJEKYISIPHBIX
YPaBHEHUH COOTBETCTBYIOIIUX XUMHUECKUX PEAKIIHIA;

IIPOrHO3MPOBaTh CBOWMCTBA BELIECTB B 3aBUCUMOCTH OT HX KayeCTBEHHOI'O COCTaBa, BO3MOYKHOCTH IPOTEKaHMsSI XUMHYECKMX IPEBpAIICHUA B
Pa3IMYHBIX YCIOBUSIX;



BBIYUCIIATh OTHOCUTENIBHYIO MOJICKYJSIPHYIO W MOJISIPHYIO MAacChl BEIECTB, MAacCOBYIO JOJI0 XHMHUYECKOTO 3JIeMEHTa Mo (opMmyse COoeaTuHEeHHUs,
MacCOBYIO JJOJIIO BELIECTBA B paCTBOPE, MPOBOAUTD PACUETHI IO YPABHEHHUIO XUMUYECKON PEAKIUH;

IPUMEHSATh OCHOBHBIE OIEPALMU MBICIUTEIBHON NEATENIbHOCTH — aHAJIW3 U CHUHTE3, CpaBHEHHE, 0000IIeHHEe, CHCTEMAaTH3alHI0, KIACCH(PHUKAIIHIO,
BBISIBJICHUE NPUYMHHO-CICICTBCHHBIX CBSA3€H — I M3Y4YCHMsS] CBOMCTB BEILECTB M XMMHUYECKMX PEAKLUH, €CTCCTBEHHO-HAYYHBIE METOIbl IO3HAHUA —
Ha0JI0IeHNe, U3MEPEHNE, MOJICTTMPOBAHUE, SKCIICPUMEHT (peaJIbHBINA U MBICIICHHBIH );

clleIoBaTh NpaBWiIaM IIOJb30BaHHUA XMMHUYECKOM MOCYIOH U J1a0OpaTOpHbIM O0OpYyIOBaHHMEM, a TaKKe IpaBuiaM OOpaleHHs C BElIeCTBaMHU B
COOTBETCTBUH C MHCTPYKIMSMH IO BBIMOJHEHHUIO JTA0OPATOPHBIX XMMUYECKHUX OIBITOB IO MOJYYCHUIO M COOMPAHHMIO Ta3000pa3HBIX BEUIECTB (BOAOPOAA H
KHCJIOPOAA), IPUTOTOBJIEHUIO PACTBOPOB € ONpPEIEIEHHON MacCOBOi 1071l pacCTBOPEHHOIO BELIECTBA, INIAHUPOBATh U IPOBOAUTH XMMUYECKHE SKCIIEPUMEHTHI
10 PAcIO3HABAHUIO PACTBOPOB LIENIOYEH U KUCIOT C IOMOIIBIO0 HHIUKATOPOB (JITakMyc, peHondranent, METUIOPAaHXK U APYTHE).

K koHIy o0y4enus B 9 kJjiacce mpeMeTHbIE Pe3yIbTaThl Ha 0230BOM YPOBHE JIOJIKHBI OTPaXaTh CYOPMHUPOBAHHOCTD Y O0YHAIOIIUXCS YMEHUI:

PacCKpBIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IOHATHH: XMMHUYECKUN 3JIEMEHT, aTOM, MOJIEKYJIA, HOH, KaTHOH, aHUOH, IIPOCTOE BELIECTBO, CII0KHOE
BEIIECTBO, BaJCHTHOCTH, JJIEKTPOOTPHULATEILHOCTh, CTENECHb OKWCIICHUS, XUMHUYECKas pPEakius, XUMHYECKasi CBS3b, TEIIOBOH 3(PQeKT peaxknuu, Moib,
MOJISIpHBIMH 00BEM, pacTBOp, 3JIEKTPOJUTHI, HEIIEKTPOJIUTHI, 3JIEKTPOJIUTUYECKAs AMCCOLMALMS, PEAKUMHd HOHHOTO OOMEHa, KaTaau3aTop, XUMHUYECKOe
paBHOBecHe, oOpaTHMble ¥ HeEOOpaTHMbIe pEaKIUH, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKINH, OKHCIUTENIb, BOCCTAHOBUTENb, OKHCICHHE U
BOCCTaHOBJICHHE, aJUIOTPOMNHUsS, aM(POTEPHOCTh, XMMUYECKas CBA3b (KOBAJEHTHAs, HOHHAs, METAJUIMUECKas), KpUCTAIIIMUECKas peléTKa, KOppo3usi METalIoB,
CIUIaBbl, CKOPOCTb XMMHUYECKOW peaKInu, NpeaeiabHo nonycrumas konuentpanus 111K Bemecrsa;

WJUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMUYECKHUX IOHITHH U IPUMEHATDH 3TH ITOHATHS IIPU ONMCAHUU BEILECTB U X IIPEBPALLCHUI;

HCIO0JIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JIJIsl COCTaBJIEHMs (POPMYJI BEIIECTB U yPaBHEHUI XUMUYECKUX PEaKIUi;

ONPEAEIATh BaJCHTHOCTh M CTENEHb OKUCICHMS XHMUYECKUX D3JIEMEHTOB B COEIMHEHHUSAX PA3JIIMYHOIO COCTaBa, IPHHAJIEKHOCTh BEILECTB K
oTpeAeNEéHHOMY KJIacCy COE€MHEHHH 1o ¢popMyiiaM, BUJ XUMUUECKON CBSI3U (KOBaJEHTHAs, MOHHAs, METAJJINYECKAas) B HEOPTaHUUECKUX COEIMHEHUSX, 3apsl
MOHA 110 XUMHUYECKOH popMyIie, xapakTep cpebl B BOJHBIX PACTBOpaX HEOPTaHMUECKUX COCTUHEHUH, TUIl KPUCTAIIIMUECKON PEeHIETKY KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMmbica Ilepuonnueckoro 3akoHa [[. M. MenaeneeBa U 1eMOHCTPUPOBATH €r0 MOHHMMAHUE: ONHKCHIBATh U XapaKTepU30BaTh TAOIMUYHYIO
¢dopmy Ileproauueckoil cMCTeMbl XMMUYECKUX 3JI€MEHTOB: Pa3jIMyaTh MOHATHUS «JlaBHas noArpynna (A-rpynma)» u «mnobouHast noxarpymnna (b-rpymma)y,
MaJible ¥ OOJIbIIINE MEePUO/Ibl, COOTHOCUTh 0003HAYEHHS, KOTOPhIE UMEIOTCSI B MEPUOJNYECKON TabJIUIEe, C YUCIOBBIMU XapaKTEepUCTUKAMU CTPOEHHUS aTOMOB
XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsi sApa, o0l1ee YUCIo 3JEKTPOHOB U paclpeie]IeHne UX MO JIEKTPOHHBIM CII0AM), OOBSCHATH 00IIHMe 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOMCTB 3JIEMEHTOB U X COCIUHEHHH B Mpejenax MajblX MEPUOJIOB U INIABHBIX MOATPYII C Y4ETOM CTPOCHMS UX aTOMOB;

KJaccu(UIUpoBaTh XMMHUYECKHE JIEMEHTHI, HEOPraHWYECKHUE BEIEeCTBA, XUMHUECKHE peakiuu (M0 YHUCIy M COCTAaBy YYAaCTBYIOIIUX B PEaKIUU
BELIECTB, 10 TEIJIOBOMY 3(PPEKTy, 0 U3MEHEHUIO CTENEHEH OKUCIEHUS XUMUYECKUX PJIEMEHTOB);

XapakTepu30BaTh (OMUCHIBATh) OOIIME U CHEU(PUUECKUE XUMUUYECKHE CBOMCTBA MPOCTHIX M CIOXHBIX BEIIECTB, MOATBEPK/IAs OMUCAHUE NPUMEpPaAMU
MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUIN COOTBETCTBYIOLIUX XUMHUUYECKHUX PEaKIIHii;

COCTABIISATh YPAaBHEHUS JEKTPOTUTUUECKON TUCCOIMALIMU KUCIIOT, IeJIoueii U CoJei, MOMHbIE U COKpAIIEHHbIE YPAaBHEHHS peakiuii HOHHOro 0OMeHa,
YPaBHEHUS PEaKLMii, MOATBEPKIAOIINX CYIIECTBOBAHUE TEHETUYECKON CBSI3M MEYK/y BEIIECTBAMU PA3ITMYHBIX KJIACCOB;

PacKphIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUil MOCPEICTBOM COCTABIEHUS JEKTPOHHOTO OanaHca 3TUX peaKLuii;

MIPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTHU OT UX CTPOEHUS, BO3MOKHOCTH NMPOTEKAHUSI XUMHUUECKHUX MPEBPAILCHUN B Pa3IMYHBIX YCIOBUSIX;



BBIYUCIIATh OTHOCUTENIBHYIO MOJICKYJSIPHYIO W MOJISIPHYIO MAacChl BEIECTB, MAacCOBYIO JOJI0 XHMHUYECKOTO 3JIeMEHTa Mo (opMmyse COoeaTuHEeHHUs,
MacCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, IPOBOAUTH PACUETHI 0 YPABHEHUIO XUMUYECKON peaKkIuH;

coOmoaTh MpaBUjia MOJB30BAaHUS XMMHUYECKOH IMOCYHOH M J1abopaTopHbIM OOOpYJOBAaHHEM, a TaKKe MpaBWiia OOpalleHHs C BEUIECTBaMHU B
COOTBETCTBUM C MHCTPYKLUSMM IO BBIIOJHEHHIO J1a0OPATOPHBIX XMMHMYECKHX OIBITOB IO MOJYYEHUIO M COOMpPAaHUIO ra3000pa3HbIX BELIECTB (aMMMaKa U
YIJIEKUCIIOTO ra3a);

IIPOBOJIUTh PEAKLUH, MOATBEPKIAAIOIINE KaYeCTBEHHBIN COCTaB PA3JIMYHBIX BELIECTB: PAclO3HABaTh OIBITHBIM MYTEM XJIOPUA-, OPOMUA-, UOIM]I-,
kapOonar-, ¢goctar-, cunukar-, cynb}ar-, THAPOKCHI-HOHBI, KATHOHBI AMMOHHS M HMOHBI M3YYEHHBIX METAJIOB, NMPHUCYTCTBYIOIIME B BOJHBIX PacTBOpax
HEOPraHNYEeCKUX BELIECTB;

IIPUMEHSTh OCHOBHBIE ONIEPALINH MBICIUTEIBHON NEATEIBHOCTH — aHAJIU3 U CUHTE3, CPABHEHHE, 0000ILIEHNE, CUCTEMATHU3ALIMIO, BBISIBICHUE IPUYUHHO-
CIICZICTBEHHBIX CBSA3€M — U M3y4eHHs! CBOMCTB BELIECTB U XMMHUYECKUX PEAKLMH, €CTECTBEHHO-HAy4YHbIE METOJbl MO3HAHUSA — HAOJIOJEHUE, U3MEPEHHUE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (PEATILHBIN U MBICICHHBIN).

TEMATHYECKOE IINIAHUPOBAHUE

8 KVIACC
Ne HanmenoBanue pa3neinoB U TeEM IpOrpaMMbl KommuecTBo yacoB OnexTpoHHbIE (IIPPOBHIE)
n/m Beero|| Kourpomnsusie | Ilpakrtudeckue obpazoBatenbHbIE PeCypCEI
paboThl paboThI
Pa3znea 1. [lepBoHayaibHble XUMHYECKHE TOHATHUSA ‘
1.1 | Xumust — BakHast 00JIaCTh €CTECTBO3HAHUS U MTPAKTUIECKOM 5 2 bubnmnorexka HOK
NesITeIbHOCTH YelIOBEKa https://m.edsoo.ru/7f41837c

1.2 ||BemecTBa u XUMUYECKUE PEAKIINH 15 1 bu6nuoreka [IOK
https://m.edsoo.ru/7f41837c

‘I/ITOFO 0 paseny H 20 H ‘

‘Pamen 2. Baskneiilme npeACTaBUTEIM HEOPraHUYECKUX BelleCTB ‘

2.1 ||Bozayx. Kucnopoa. Ilonstue 06 oxcuaax 6 bubnuoreka [JOK
https://m.edsoo.ru/7f41837c

2.2 ||Bomopoa.IlonsTHE O KUCIIOTAaX U COTSX 8 1 bubnmnorexka HOK
https://m.edsoo.ru/7f41837c

2.3 ||Boma. PactBopsl. [ToHsATHE 00 OCHOBaHMSIX 5 1 1 bu6muoreka [JOK
https://m.edsoo.ru/7f41837c

2.4 ||OcHOBHBIE KJIaCChl HEOPTAHUYECKUX COETMHEHUN 11 1 1 bubmuoreka [JOK
https://m.edsoo.ru/7f41837c

‘I/ITOFO 0 paseny H 30 H ‘

‘Pauen 3. Ilepunoanyeckuii 3axkoH u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaesieeBa. CTpoenne aTroMoB. XUMHYECKAas CBSA3b.
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No HanmMeHnoBanue pa3ienioB U TEM IPOrPaMMbI KomnuecTBo uacoB ‘ DnekTpoHHbIE (IU(PPOBHIE)
n/m Bcero|| Konrponbnsie || Ilpaktuueckue obpasoBaTesbHbIE PECYPChI
paboThI paboThI
‘OKI/ICJII/ITEJILHO-BOCCTaHOBI/ITeJIbeIe peakuuu
3.1 |[Iepnoauueckuii 3akoH u [lepuoanyueckas cucrtema 7 bu6nmmoreka [IOK
xumudeckux 3aementoB J1. M. MenpeneeBa. CtpoeHue aToma https://m.edsoo.ru/7f41837c
3.2 |[Xumnueckas cBs3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE 8 1 bu6nuoreka [JOK
peakiuu https://m.edsoo.ru/7f41837c
Hroro no pazneny 15 bubmmoreka [IOK
https://m.edsoo.ru/7f41837¢c
PezepBHOE Bpemst 3 bubnmnoreka [HOK
https://m.edsoo.ru/7f41837c
(OBILEE KOJIMYECTBO YACOB IT0 IIPOTPAMME | 68 | 4 [ 5 |
9 KJIACC
Ne HanmeHoBaHue pa3/ienoB U TEM IPOrPaMMBI ‘ KonunuectBo yacos ‘ DnekTpoHHbIE (LUPPOBHIC)
n/m Bcero| KonTponbHbie [IpakTHyecKue 0bpasoBaTeNbHbIE PECYPCHI
paboThI paboThI
‘Pa311e.11 1. BemecTBo u XUMHYECKHE PeaKIuu
1.1 |IIoBTOpeHue u yriayOiieHue 3HaHUH OCHOBHBIX pa3/IesioB 5 1 bu6nuorexa [IOK
Kypca 8 kiacca https://m.edsoo0.ru/7f41a636
1.2 ||OcHOBHBIE 3aKOHOMEPHOCTH XHMHYECKHIX PEaKIHii 4 bubnuorexa [JOK
https://m.edsoo.ru/7f41a636
1.3 ||QnexTponuruyeckas Auccouuarys. XMuMHUUECKUE PEaKkIUU B 8 1 1 bu6nuorexa [IOK
pacTBOpax https://m.edsoo.ru/7f41a636
‘I/IToro 10 pa3feiny H 17 H
‘Pa:men 2. HeMeTa/JILI M UX COeINHEHUS
2.1 ||OO0mias xapakTepucTHKa XUMUYECKHX 3JIeMeHTOB VIIA- 4 1 bubmuorexa [IOK
rpymibl. ['anoreHs https://m.edsoo.ru/7f41a636
2.2 ||O0mias xapakTepuCTHKa XUMUYECKHX 3J1eMeHTOB VIA- 6 bub6nuorexa [IOK
rpymibl. Cepa u e€ coeTMHEHHSI https://m.edsoo.ru/7f41a636
‘2.3 ”O6maﬂ XapaKTEPUCTUKA XUMUYECKHUX DJIEMEHTOB VA- H 7 H H 1 HBI/I6J‘II/IOTeKa [HOK
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No HanmMeHnoBaHue pa3ienoB U TEM IPOrPaMMBI ‘ KonnyecTBo vacos ‘ DnekTpoHHbIC (IU(PPOBLIE)
o0pa3oBaTeNbHbIE PECYPChHI

n/m Bcero|| KonTposbHble [IpakTuueckue
paboThI paboThI

‘ ”rpynnm. A30T, hochop U BX COeTUHCHHS H H Hhttps://m.edsoo.ru/7f41a636

2.4 ||O0mas xapaKTepucTHKa XUMUYECKHUX d1eMeHTOB [V A- 8 1 2 bubmuorexka [JOK
IpyNIbl. YTIEpPOa U KPEMHUH U UX COCTUHCHHUSI https://m.edsoo.ru/7f41a636

‘I/ITOFO 0 pasaerny H 25 H

‘Pa:men 3. MeTajjibl M1 UX cOeMHEHUS

3.1 |[|O6mmue cBO¥iCTBAa METAJLIOB 4 bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

3.2 |[BaxkHerIiue METaJUIbl M MX COCAUHCHUS 16 1 2 bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

‘I/ITOFO 10 paszneny H 20 H

‘Pame.ﬂ 4. XuMus ¥ OKpYy Kaouas cpeaa

4.1 |BemecTBa U MaTepualbl B )KU3HHU YEIOBEKA 3 bubnuorexa [JOK
https://m.edsoo.ru/7f41a636

‘I/ITOFO 10 paszneny H 3 H

PesepBHOE BpeMms 3 bubmmoreka [JOK
https://m.edsoo.ru/7f41a636

OBILEE KOJIMYECTBO YACOB I10 ITPOT PAMME |68 | 4 [ 7 [
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