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INOACHUTEJIbBHAS 3AIINCKA

[TporpammMa o XMMHH Ha YpOBHE OCHOBHOTO 00IIer0 00pa3oBaHus COCTaBJIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJbTaTaM OCBOECHHS OCHOBHOM 00pa3oBaTeNbHOM IPOrpaMMbl OCHOBHOI'O
obmero obpa3oBanus, npeacraBieHHbBIX B PI'OC OO0, a takxke Ha OCHOBE GenepalbHON
paboueii mporpaMmbl BOCIIUTAHUS U C YUETOM KOHUEMHIMH MpEernojaBaHus y4eOHOTo IpeaMera
«Xumus» B 00pazoBaTeNnbHBIX opranu3anusix Poccuiickoit denepannu.

[IporpaMmma 1o xXuMHHM Ja€T MPEACTABICHUE O IENsIX, OOMIeH CTpaTreruu OOY4YCHHS,
BOCIIUTAHUS W Pa3BUTHA OOydYalOIIUXCS CpeICTBAaMU Y4YeOHOro MpeaMeTa, yCTaHABIMBACT
o0s3aTenpHOE MPEIMETHOE COoepx aHue, MpeaycMaTpUBaeT paclpeaesieHue ero mo Kiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fesiaM U TeMaM MPorpaMMbl 110 XUMHH, O PEAEISAET KOIUUECTBEHHbIE
M KaueCTBEHHBbIE XapaKTEPUCTUKH COJEP’KAHUS, PEKOMEHIYEMYIO IIOCJIEI0BAaTEIbHOCTh
M3YYCHUS XUMHUU C Y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, IOTUKH Y4eOHOTO
mpolecca, BO3PaCTHBIX OCOOCHHOCTEH 00yUaroluXCsl, ONpeAesieT BO3MOXKHOCTH MpeaAMeTa AJis
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa30BaTeNIbHOI MpOrpaMMbl Ha
YPOBHE OCHOBHOT'O OOIIIEr0 00pa3oBaHus, a TakKe TpeOOBaHUM K pe3ybTaTaM 00y4eHHs] XUMUU
HA YypOBHE ILelieil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB YueOHO-IO3HABATEIbHON
JESTEIIbHOCTH 00YYaroIIerocs o OCBOCHUIO Y4EOHOTO COJIepKaHusl.

3HaHME XUMUH CIIY’)KUT OCHOBOH A1 (POpMHPOBAHUS MUPOBO33pEHUS 00y4arolerocs, ero
NPEICTaBICHUN O MAaTePHATILHOM €IMHCTBE MUPA, BAXKHYIO POJIb HTPAIOT (POPMHUPYEMbIE XUMHUECH
MPEJICTABICHHS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 SBOJIIOIMH BEIIECTB B MPUPOJIE, O MYTIX
pelieHuss rI00albHBIX MPOOJIEM YCTOWYMBOTO pAa3BUTHS YEIIOBEYECTBA — CBHIPHEBOIA,
HHEPTEeTUYECKOM, MUILEBON U SKOJIOTUIECKON 0€301acHOCTH, MPOOIIeM 31paBOOXPAHEHUSI.

N3ydenune xumun:

CHOCOOCTBYeT peajau3alM BO3MOXHOCTEW s camMopa3BUTHS U (OPMHUPOBAHUS
KYJBTYpPBI JINYHOCTH, €€ 0011el U PYyHKIMOHAIBHOM IPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUICHNUS U TBOPUECKUX CIIOCOOHOCTEH O0yJarommxcs,
HaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHOM  NeATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaKk H B
npodeccuoHaIbHOMN e TeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYyYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJI511a HA €JUHCTBO MPUPO/BI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATarloM B (POPMUPOBAHUU
€CTEeCTBEHHO--HAayYHOH IPaMOTHOCTH 00y4aroIuXcs;

CHOCOOCTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTMYECKOE 0Opa3oBaHuE
oOydJaronuxcs.

JlaHHble HampaBieHHs B OOYYEHHH XMMHUU O0OECHEeUMBAIOTCS CIEeUU(UKON colepKaHus
y4eOHOTO TpeaMeTa, KOTOPBIM SBIISETCS NeJarornyeckd aJanTHPOBAHHBIM OTpaKeHHEM
0a30BOI HAyKH XMMHUHU Ha ONPEEIEHHOM 3Tarle €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOIrO 00IIero o0pa3oBaHUS OPUEHTHUPOBAH HAa OCBOEHUE
00y4aroIKUMHUCs CUCTEMBI NTEPBOHAYAIBHBIX MOHATHI XMMHUU, OCHOB HEOPIraHWYECKONH XUMHUH U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX MIOHATUH OPTraHNYECKOW XUMUH.

CrtpykTypa coaep:kaHMsl MPOTrpaMMbl MO XMUMHHU C(OpMHUpPOBaHA HAa OCHOBE CHCTEMHOTO
nonxona kK e€ mzydenuro. CopepiaHue CKJIQJbIBAETCSI U3 CHUCTEMbI MOHATHH O XMMHYECKOM
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9JIeMEHTE W BEUIECTBE M CHCTEMbl MOHATUH O XHUMUYecKol peakuuud. OOe 3T CUCTEMbI
CTPYKTYpPHO OpPraHM30BaHbl 10 MPUHLUIY IOCJIEAOBATEIBHOIO Pa3BUTUS 3HAHUN Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUSI;

— Ilepnonnueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XMMUHU;

— YYEHHUSI O CTPOCHHUH aTOMa U XUMHUYECKOH CBS3H;

— MPECTaBICHUI 00 IEKTPOIUTUIECKOM TUCCOIMALIMY BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHU IOJIYYEHHBIX H
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCJIEOBATEILHO OT OJIHOTO YpPOBHSA K JpPYroMmy,
BBIMOJIHSAS (QYHKIUM OOBSCHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUSI U TOJTYyYEHHUS U3y4YaeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMMHHU CIOCOOCTBYeT (OPMHPOBAHUIO TIPEACTABICHUS O
XMMUYECKON COCTAaBJSIOIIEH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpPHUPOJBI,
LEHHOCTHOTO OTHOILIEHHUS K HAyYHOMY 3HaHUIO U METOJaM I03HaHus B Hayke. M3yuenue xumuun
IPOUCXOAUT C MPHUBJICYEHHMEM 3HAHUM W3 paHee MU3YYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buosnorus. 5—7 kinaccel» u «Dusuka. 7 Kjace.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (POPMUPOBAHKE 3HAHUN OCHOB XMMHUYECKON HAyKH Kak
00J1acTH COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUYECKON ACSITENTbHOCTH YEJIOBEKa M KaK OJJHOTO
U3 KOMIIOHEHTOB MHPOBOM KYJIbTYpHI. 3a7ada y4eOHOTO IMpeaMeTa COCTOUT B (OPMHPOBAHUU
CUCTEMBl XUMHUYECKHX 3HAHWA — BXHEHIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHUPOBO33PEHUYECKOTO0 XapakTepa, S3bIka HayKH, B
MPHUOOIIEHNU K HAyYHBIM METO/IaM MO3HAHUS IIPU U3YYEHUH BEIIECTB U XUMUUYECKUX PEaKIIUii, B
GOpMHUpPOBAaHMM W PA3BUTUM TIO3HABATEIBHBIX YMEHUW M HX TNPUMEHEHHMH B Y4eOHO-
MO3HABATEJIbHON U y4yeOHO-UCCIIE0BATEIbCKOM 1E€ATEIbHOCTH, OCBOEHUH TMPaBUil OE30MaCHOTO
oOpallieHus ¢ BEIeCTBAMU B TOBCETHEBHOM JKHU3HH.

[Ipy m3ydyeHWHW XUMUU Ha YPOBHE OCHOBHOIO OOIIEro OOpa3oBaHMsI Ba)KHOE 3HAUYCHHUE
NPUOOPETHN TaKKUe LIETH, KaK:

— (opMHUpOBaHNE MHTEIUIEKTYaIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

— HaNpaBJIEHHOCTh OOY4YEHHMsS Ha CHUCTEMaTHYeCKoe MpuoOIIeHne O00ydJaroluxcsi K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH, HAy4HbIM  MeETOJaM  IO3HaHUS,
(bOopMUPYIOLTUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XHUMHH;

— obecrieyeHue YCIOBMH, CIIOCOOCTBYIOIIMX MPUOOPETEHHIO OOYYarOIMMUCS OINbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUS M CaMOIIO3HAHHUSA, KJIIOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JAESTEIbHOCTH;

— ¢opmupoBanue o01Iel PyHKIIMOHAIBHON U €CTeCTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
qrclie YMEHHH OOBSICHITh M OLIGHWBAThH SBIICHUS OKPYXKAIOMIETO MHpA, WUCIONB3Ys 3HAHHS U
OTBIT, TIOJYYCHHBIC TMPU HW3YYECHUHW XUMHUHU, NPUMEHSITh WX TPHU pEHIeHHH TpodieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU 1€ATEIBHOCTH;

— (opmMupoBaHue y 00y4aromuxcs TYMAaHUCTUYECKUX OTHOIICHUM, TOHUMAaHUs IIEHHOCTH
XUMHUYECKHX 3HAHWHM i1 BBIPAOOTKU DKOJOTHYECKH IEIeCO00pa3HOro MOBENEHUs B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEJAX COXPAHEHHS CBOETO 3J0POBbS M OKPYXAIOMIEH MPUPOIHOMN
Cpelibl;
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— pa3BHUTHE MOTHBAIIUU K O0YYCHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOIIIO 1 CAaMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOIIEYETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BEIOOpY
npodUiIs ¥ HANPABICHHOCTH JTATbHEHUIIIEro 00ydeHusI.

OO1miee 4nciio 4acoB, OTBEACHHBIX Ui M3YYEHHUS XMMUU HAa YPOBHE OCHOBHOTO OOILEro
obpasoBanusi, coctaBisieT 136 gacoB: B 8 kiacce — 68 yacos (2 yaca B Hezieln), B 9 kimacce — 68
yacoB (2 yaca B HEJIEIIO).
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COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHauya/bHbIe XMMHUYECKHE TOHSTHUSA

[Ipeamer xumuu. Poiib XMMUM B JKM3HM 4YelOBEKa. XMMHsS B cUCTeMe HayK. Tena u
BemecTBa. dusnueckue CBONCTBAa BElIECTB. ArperatHoe coctossHue BemiectB. llonstue o
METO/ax Mo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CocoObl pa3/ieieHusl CMecei.

ATOMBI U MOJIEKYJbl. XHUMHUYECKHE 3JIeMEHThl. CHUMBOJIBI XHMHUYECKUX 3JIEMEHTOB.
IIpocTble U cioXkHbIe BemecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass Qopmyrna. BajneHTHOCTP aTOMOB XMMHUYECKHMX DJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCHUTEIbHAsT MOJIEKYJIIpHAast
Macca. MaccoBast 1011 XMMHUYECKOI'O DJIEMEHTA B COEJUHEHUH.

KonuuectBo BemecrBa. Monb. MossipHas macca. B3auMocCBsi3b KOJIMYECTBA, MacChl U
Yrclia CTPYKTYPHBIX €IMHUIL BemiecTBa. Pacuérel mo hopMynaM XUMHUUYECKUX COSAMHEHUN.

O®usnyeckue M XUMHUYECKHUE SIBICHHUS. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpaHEHMsI MACChl BEILIECTB. XUMUUeckue ypaBHeHHs. Kinaccudukanus XUMUYECKUX peakiui
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOW MOCYIOH, MpaBWIaMu padOTHI B J1a0OpaTopuu M NMpUEMaMU
oOpateHust ¢ 1abOpPaTOpPHBIM OOOPYNOBAaHUEM, M3yYEHUE WM ONMHCAHHE (U3MUECKUX CBOWCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOmoAeHne pu3nueckux (IJIaBIeHUE BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYNKE, KHTIEHUE M KOHJEHCAIHs BOJbI) U XUMUYECKUX (TOPEHHE CBEYH,
IIPOKAJIMBaHUE MEIHOI MPOBOJIOKH, B3aUMOJCICTBIE MeJla C KUCIOTOM) ABJIEHUH, HaOII0AeHNE
U ONHWCAaHWE TMPU3HAKOB IMPOTEKAHHWS XUMHUYECKHX peakuud (pas3jokeHue caxapa,
B3aMMO/IEIICTBHE CEpHON KUCIOTHI C XJIOpUAOM Oapus, pasioxeHue ruapokcuaa meau (1) mpu
HarpeBaHuu, B3auMojeicTBue sxenesa ¢ pactBopoM coiau meau (II), m3yuenme cmoco6oB
paszeneHus cMeceil: C IOMOIbI0 MarHuTa, (UIBTPOBAaHUE, BbIIAPUBAHHE, IUCTUIUISLIMS,
xpomaTtorpadus, TpOBEIEHHWE OUUCTKH MOBAapPEHHON COJM, HaONIOJIEHHE U ONHMCAHHE
pE3yJIbTaTOB IMPOBEJIEHUS OIBITA, WIIIOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE
Mojiesielt MOJIEKyI (IapOCTEPIKHEBBIX ).

BaxHelinue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopong — 31eMeHT M IpPOCTOE BELIECTBO.
Haxoxnenue xucnopojia B Ipupoje, pU3nueckue 1 XUMHUECKUE CBOMCTBA (PEaKIMU TOPEHHS).
Oxcunpl. Ilpumenenne kucimoponga. CrocoObl MOMY4YeHHs KHUCIOpoJa B J1abOpaTopuu u
npoMbIlIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — aljioTporHas MOAU(pUKALUs
KHCIIOpO/ia.

TennoBoil 3¢ (deKkT XUMHUECKOW peakluu, TEePMOXMMHUECKHE YpaBHEHHs, 3K30- U
OHIOTEPMUYECKUE peakuMM. TomnmBO: yrosb M MeTaH. 3arps3HEHHME BO31yXa, YCHIIEHUE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — »snemeHT u mpocroe BemecTBO. HaxoxaeHue Bogoposna B MPHUPOJE,
¢du3nueckre 1 XMMUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOco0b! morydeHus. Kucinotel u conu.

MonsipHblii 00bEM ra3oB. Pacu€Tsl Mo XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputens. PactBopbl. Hacklmennsle u
HEHACBIIIEHHbIE PacTBOphl. PacTBopuMOCTh BellecTB B Boje. MaccoBas /0l BELIECTBa B
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pacTBope. XUMHUYECKUE CBOMCTBA BOoAbl. OcHOBaHMs. Poiap pacTBOpoOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopot Bojbsl B mpupoje. 3arpsisHEHHE MPUPOAHBIX BoA. OXpaHa M OYHMCTKA
MPUPOTHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yrorue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpa3yromue. HomenknaTypa
OKcHJI0B. PU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lomyyeHue okcuaos.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. @u3ndeckue U XUMHUECKHE
cBoiicTBa kucaot. P akruBHoctu metauioB H. H. bekerosa. Iloyuenue kucior.

Comu. Homenknarypa coneil. duznueckue U XxumMudeckue cpoiictBa coieil. [lomydenune
COJICH.

['eneTnueckas CBA3b MEXYy KJIACCAMH HEOPTAaHUYECKUX COCIMHEHUM.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeZIeNIEHNE COJEpKaHUs KUCIOpOoJa B BO3AYyXE, [IOJIy4eHHUE, COOMpaHue,
pacrno3HaBaHHEe M HM3y4YEHUE CBOMCTB KHUCIOPOJa, HAONIOJACHHE B3aUMOJICHCTBHUS BEILECTB C
KHCIIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHS U MpEKpallleHus ropeHus (moxapa), 03HaKOMIIEHUE C
oOpa3liaMi OKCHIOB M OINHUCAHWE HMX CBOWCTB, TOJYy4YCHHE, COOMpaHUE, paclo3HABaHUE U
M3y4eHUEe CBOMCTB BojOpoja (TOpeHue), B3auMojeicTBue Boaopona ¢ okcuaom meau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPUAIIOB), HAOIIOACHHE 00pa3lOB BEUIECTB KOJIMYECTBOM
1 Monb, ucciaenoBaHUE OCOOCHHOCTEH pPAacTBOPEHHUS BEIIECTB C Pa3IM4HON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHOM MacCOBOM JOJE€H pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C MeETaUlaMH (HAaTpUeM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAJIOB), HCCIEIOBaHUE OOpPAa3I[OB HEOPTaHUYECKUX BEUIECTB PAa3IMUYHBIX KJIACCOB,
HaOIO/IeHUE W3MEHEHUS OKPacKH WHAMKATOPOB B pPAcTBOpax KHCIOT W IIeNouYed, H3ydeHHe
B3aumojeiictBusi okcuga meau (II) ¢ pacTBopoM cepHOM KHCIOTHI, KHCIOT C MeTaJlJlaMu,
peaKuHuii HEUTpalIu3ali, NOJYYEHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOTO
MeTajula IpyruM M3 pacTBOpa COJIH, PEIICHUE SKCIIEPUMEHTANIbHBIX 3a/J1a4 110 TeMe «BaxHenme
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiementos /[, U.
MenpesneeBa. CtpoeHue aToMOB. XMMH4YeCKas CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALINUKM XUMHUECKUX OdleMeHToB. [loHsTHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEIOYHO3EMETbHBIE METAJIIBI, TAJIOTE€HbI, HHEPTHBIE Ta3bl).
DNeMEeHTHI, KOTOpbIe 00pa3yoT aM(OTepHbIE OKCUIBI U THIPOKCH/IBI.

Ilepuonnueckuii 3akoH. llepuoamyeckass cucrema xumuueckux a3nemeHtos . H.
MengeneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonst u rpymnmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIbI AJIEMEHTA.

Crpoenue aromoB. CoctraB aroMHbIX snuep. HM3otombl. Onexktponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMHUYECKHX deMeHToB [leproauieckoil CHCTeMbI
. W. MeHnneneeBa. XapakTepHCTUKa XHMHUYECKOrO 3JIEMEHTAa IO €ro IOJOXEHUIO B
ITepuoanueckoii cucreme J[. 1. Menaeneena.
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3aKOHOMEPHOCTU U3MEHEHUS pauyca aTOMOB XUMHUYECKHX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB I10 IpyNIaM U Mepruoam.

3nauenue [lepuonnyeckoro 3akoHa u [leproguueckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB
JUIsl pa3BUTHS HayKy U npakTuku. J[. . Mennenees — y4€HbIl U IpaykJaHUH.

Xumuueckas CBS3b. KoBanentnas (monsipHas u HEMoJIsIpHast) CBS3b.
DIIEKTPOOTPULIATETBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHAas CBs3b.

Crenenp  okucieHusi. OKHCIUTENbHO--BOCCTAHOBUTENbHBIE  peakuuu. IIponeccsl
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4YeHHe OO0pa3loB BEIIECTB METANIOB U HEMETaIOB, B3aHUMOJCHCTBHE THMIIPOKCHA
IIMHKa C pacTBOpaMHU KHUCJIOT U ILEJI0YEH, IPOBEIECHUE OIBITOB, WILIOCTPUPYIOLIUX MIPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakluil (TOpEeHUE, peakluu pas3jioKeHNs, COETUHEHUS).

Mescnpeomemnuie ceasu

Peanuzanus MexnpeaMeTHbIX CBA3€H MpPHU U3YYEHUH XMMHUHU B 8 KJlacce OCYILIECTBISAETCA
Yyepe3 UCIONb30BaHUE KaK OOIIMX eCTECTBEHHO--HAYYHBIX TOHSATHHA, TaK W TOHATHM,
ABJISIOIIMXCSI CHCTEMHBIMHU ISl OTAEIBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OO0mure ecTecTBEHHO--HAy4YHbIC TOHATUSA: HAYYHBIH (DaKkT, TUIOTE3a, TEOPHUS, 3aKOH,
aHalW3,  CHUHTE3,  KilaccH(UKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPUMEHT,
MOJICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHHE.

®usnka: Marepusi, aTroM, OJJIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKJIHJA, HW30TOIIbI,
pPaZlOaKTUBHOCTb, MOJIEKYJNa, JJIEKTPUUYECKUN 3apsl, BEIIeCTBO, TelI0, O0BEM, arperaTHoOe
COCTOSTHUE BEIECTBA, ra3, (U3WYECKUE BETUYHMHBI, €IUHUIIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3831561, ComHIie.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadusa: armocepa, ruzapocdepa, MUHEpasbl, TOpPHBIE TOPOJIbI, MOJE3HbIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTtBo M XUMHYeCKasi peaKus

Ilepuonuueckuin 3akoH. llepuoanueckass cucremMa xumuueckux a3nemeHtos . H.
MenneneeBa. CrpoeHne aromMoB. 3aKOHOMEPHOCTHM B HW3MEHEHHU CBOMCTB XUMHYECKHX
AIIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KalblUs U UX COEAMHEHUH B COOTBETCTBHM C
ITOJIOXKEHUEM AJIEMEHTOB B lleproanyeckoi cucteMe U CTpOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJBI XUMHUYECKOW CBSA3M. THUNBI KPUCTAIIIMYECKUX PELIETOK,
3aBUCHUMOCTb CBOMCTB BELIECTBA OT THUIIA KPHUCTAUIMYECKOW PEHMIETKM M BHJA XUMHYECKOH
CBSI3U.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEMIECTB. XHMMHYECKHE CBOWCTBA
BEUIECTB, OTHOCSIIUXCS K Pa3jIMUHBIM KjaccaM HEOPraHWYECKUX COECIUHEHHM, T€HeTHdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XMMHUUECKUX peakuil M0 pa3IUYHbIM IpU3HaKaM (TI0 YUCIy U COCTaBy
YYaCTBYIOUIMX B pEaKUIUU BEIIECTB, MO TEIJIOBOMY 3(hdexTy, Mo HU3MEHEHHMIO CTeleHen
OKHCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 OOPAaTUMOCTH, MO YYacTHIO KaTaau3aTopa). DK30- U
OHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHUS.

[TonsiTe o ckopocTH xuMuyeckoi peakuuu. [loHaTne 06 oOpaTUMBIX M HEOOPATHMBIX
XUMHYECKHX peakuusx. [loHATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. I[lonstue o
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karanuse. llonarne o XxumuueckoM paBHOBecHH. DakTOpbI, BIMSIOIIME HAa CKOPOCThb
XUMHUUYECKON pEeaKLMU U TIOJI0KEHNE XUMUYECKOTO PAaBHOBECHS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIMH, OJICKTPOHHBIA OanaHC OKUCIUTENHHO-
BOCCTAaHOBUTENIbHON peakuuu. COoCTaBlI€HHE YPABHEHMHM OKHCIUTEIbHO--BOCCTAHOBUTEIbHBIX
peakuii ¢ UCIOJIb30BAaHUEM METO/1a SJICKTPOHHOT 0 OasaHca.

Teopus >IEKTPOIUTHYECKON IUCCOLMALNU. DJIEKTPOJIUTHI U HEIIEKTPOIUThL. KaTHoHBI,
AQHUOHBI. MexaHu3M JAHMCCOLMAallMM BELIECTB C pPa3jIMYHbIMM BHJAMHU XHMHUYECKOH CBS3U.
Crenenp quccounanuy. CuiabHbIE U ClIa0ble AIEKTPOIHUTHI.

Peakiun moHHOro oomeHa. YcClloBHsI NPOTEKaHUs peaklUil MOHHOro OOMeHa, IOJHbIE U
COKpall¢HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAHUW U COJIEH B CBETE
NpeJCTaBICHUNH 00 SJIEKTPOTUTHUYECKON auccoluanuu. KadecTBEeHHbIE peakiuyd Ha HOHBI
[TonsTHE O TUIPONHU3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJCISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX BEIECTB —
METAJUIOB M HEMeTauioB (Tpadura W anMmasza), CIOKHBIX BEIIECTB (XJIOpUAA HATpHs),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pEaKkIuu OT BO3ACHCTBUS PA3IUYHBIX
(bakTOpOB, HCCIIEI0BAaHUE 3JIEKTPOIIPOBOJHOCTH PACTBOPOB BELIECTB, Mpoliecca AUCCOLMALIUN
KUCJIOT, Iuenodyed M coined (BO3MOMKHO MCIIOJIb30BAaHME BHUAEO MAaTEepHalioB), IPOBEACHUE
OTIBITOB, WILTIOCTPUPYIOIIUX TMPU3HAKK MPOTEKAHUS pEeakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocajZika, BBIACICHHE Tra3a, OOpa3oBaHHME BOJBI), OIBITOB, WIIIOCTPUPYIOIIUX TMPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIX peakUUil (FOpeHue, peakiuu pa3jiokKeHUs, COEAUHEHUs),
pacro3HaBaHWE HEOPraHMYECKUX BEUIECTB C IIOMOIIBIO Kauye€CTBEHHBIX PEAKLUI Ha HOHBIL,
pelIeHre IKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTajuibl 4 MX coeJUHEHUA

OOmast xapakTepucTuka TajgoreHoB. OcOOEHHOCTH CTPOEHHUs aTOMOB, XapaKTepHbIE
crernieHu okucineHus. CTpoeHue M (U3MYECKHe CBOWCTBA MPOCTBIX BELIECTB — TaJOIE€HOB.
XvMHYeCKHEe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOEHCTBHE C MeTajulaM{, HEeMeTallaMu,
mienoyamu).  XuopoBoaopod. ConsiHas KMCIOTa, XMMHMUYECKHE CBOWCTBA, IOJIyYEHHUE,
npuMeHeHue. JlelicTBHe XJI0pa U XJIOPOBOAOPO/a Ha OPraHM3M 4elloBeKa. BaykHelmme XiI0puabl
Y X HaXO0XJICHUE B IPUPOJIE.

OO6mass xapakrtepuctuka 3yeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHble CTeneHu oKucieHus. CTpoeHne U (QU3NYECKUE CBOMCTBA MPOCTHIX BELIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOINHbIE MOAU(PUKAIMN KUCIOpPOJa U cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBOZOpOA, CTpoeHHUe, (U3NYEeCKHe M XMMUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCUAOB. CepHas KuCIOTa, PU3NYECKUE M XUMHYECKHE CBOMCTBA
(obmue Kak MpeACTaBUTENS Kiacca KHCIOT M crHenuduueckue). XHUMHUYECKHUE peakiuH,
Jekaliue B OCHOBE MHPOMBIIIICHHOTO croco0a IMoyyuyeHus cepHoil KucnoTel. Ilpumenenue
cepHoi KucinoTsl. CoJM CepHOM KHCIOTHI, KaUeCTBEHHAs peaklys Ha cynbdar-uoH. Haxoxenue
ceppl U €€ coelMHEHUH B TMpHUpoae. XHUMHUECKOE 3arps3HEeHHE OKpY’Karollell cpenbl
COECTMHEHUSIMU cepbl (KHUCIOTHBIE O, 3arps3HEHHE BO3yXa W BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLECHUS.

OOmast xapakTepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTEMEHH OKHUCIEHUS. A30T, paclpoCTpaHeHHE B Npupone, (Qusmdeckue u
XuMH4eckue cpoiictBa. Kpyrosopot azora B mpupojie. AMMUax, ero pu3andyeckue 1 XuMHUYecKue
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CBOWCTBA, MoslyueHue U npuMmenenue. Conu aMMOHUs, UX (PU3NUYECKHE U XUMUUYECKHE CBOICTBA,
npuMeHenne. KayecTBeHHas peakuus Ha MOHBI aMMOHHUS. A30THas KHUCIOTa, €€ MOJy4YeHHE,
¢u3nueckue M XUMHUYECKHME CBOiicTBa (0OmIMEe Kak TNpeACTaBUTENs Kiacca KUCIOT |
cneuuduyeckne). Mcnoapb3oBaHWe HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAJIbHBIX
ynoOpeHnii. XUMHUYecKoe 3arpsi3HEHUE OKpY’Karolleld Cpeibl COeNHEHUSIMU a30Ta (KUCIOTHBIE
JIOX/IM, 3arpsi3HEHHE BO3[yXa, MOYBbl U BOAOEMOB). Docdop, amaoTponHble MOIUPHUKALMU
docthopa, pusznyeckue u xummuueckue cporictBa. Oxcun ¢ocdopa (V) u docdopnas xucnora,
¢u3nueckue M XUMHYECKHE CBOWMCTBa, mosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 3jeMeHTOB I[VA-rpymnmbl. OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHbIE CTENECHH OKHCICHHS. YTIEPO, aJUIOTPOIHbIE MOIU(PHUKAIINH, PACTIPOCTPAHEHHE B
npupoje, pusndeckne u XUMHYECKUE CBOMCTBA. Ancopbuus. KpyroBopot yriepona B mpupoie.
Oxcuapl yraepona, UX pU3NYEcKue U XMMUYECKHE CBOMCTBA, JIefiCTBHE Ha JKUBbIE OPTaHU3MBI,
HOJy4YeHHUEe U IPUMEHEHHEe. DKOJIOTHYecKue MpobieMbl, CBsi3aHHble ¢ okcuaoM yriepoaa (IV),
TUIOTe3a TII00aJBHOr0 TMOTEIUICHHs KJIMMaTa, TapHUKOBBIN 3¢ddekr. YrompHas kucimora u eé
CONM, WX (PU3MUECKHE M XUMHYECKHE CBOICTBA, MOJy4YeHHWE M TpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-umoHbl.  Vcmonb3oBaHue  KapOOHaToB B ObITY, MEAMLUHE,
HPOMBIIIJICHHOCTH U CEJIbCKOM XO3HCTBE.

[lepBoHayanpHbBIe TOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O COCTUHEHUSX YIIIepoja
(MeraH, »TaH, OSTWIEH, alETWIEH, ATaHOJ, IJIMIEpPUH, YKCycHas Kkuciorta). llpuponnsie
UCTOYHUKU YIJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MepepabOTKU
(OeH3uH), UX pOJIb B OBITY U MPOMBILUIEHHOCTH. [IoHATHE 0 OGMOJIOrMYECKH BaXKHBIX BELLECTBAX:
KUpax, Oeskax, yriaeBoJax — W HMX pOJIM B KU3HU 4YeJIOBeKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX W HEOPTaHMUECKUX COCTMHEHHM.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBa, IOJyu€HHE M NpPUMEHEHHE.
CoenuHenus kpemHuss B mnpupoje. OOmme mnpencrasieHus o0 okcuae kpemuus (IV) u
KpeMHHEBOH KuciaoTe. CHIIMKATHI, UX UCIOJIh30BaHNE B OBITY, B IPOMBIIIJICHHOCTH. BaskHeiimme
CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEeMEeHT, OeToH, jkene300eToH. I[IpoGiemsl
0€30I1aCHOT0 MCII0JIb30BaHMsI CTPOUTEIBHBIX MAaTEPHAJIOB B TOBCEAHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHHe 00pa3lloB HEOPraHMYECKUX BEILECTB, CBOMCTB COJITHOM KHCJIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEaKIWi Ha XJIOPWA-UOHBI U HAOIIOJCHUE MPHU3HAKOB MX MPOTEKAHWUS, OIBITHI,
oTpakaromue (pU3NUYecKue U XMMUYECKHE CBOMCTBA T'aJOT€HOB U UX COEAMHEHHH (BO3MOXKHO
UCIOJIb30BaHUE BHJEOMATEPHANIOB), O3HAKOMJIEHHE € O0pa3laMu XJIOPUAOB (TaJIOT€HHJIOB),
O3HAKOMJICHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BHUJICOMATEPHAIIOB), HAOMIOJEHHWE TMporecca OOyriIMBaHMs — caxapa TMOJ  JCHCTBUEM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIIOTHI, U3yUYeHHE XUMHUYECKUX CBOMCTB pa30aBIeHHOMN cepHOM
KHCJIOTHI, MPOBEJICHHE KAaYeCTBEHHOW peakIMM Ha Cyiab(paT-nOH M HaOIIOJeHHE NMpU3HaKa eé
MPOTEKaHUs, O3HAKOMIJIEHHE ¢ (PU3MYECKMMM CBOMCTBaAMHU a30Ta, gocdopa U UX COeAMHEHUN
(BO3MOYKHO HCIIOJIb30BaHKUE BHIEOMATEpUAIIOB), 00pa3iaMu a30THBIX U (PochOpHBIX ynoOpeHui,
HojydeHue, coOupaHue, pacro3HaBaHWE M U3YyYEHHE CBOWCTB aMMHUaka, IpOBEACHUE
Ka4eCTBEHHBIX pEaKUMd Ha HMOH aMMOHMA M (ocdarT-uOH M H3yuYeHHE MPHU3HAKOB HX
MPOTEKaHUs, B3aHUMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
HCIIOJIb30BaHUE BUJCOMATEPHUATIOB), U3y4YEHHE MOJENeld KpPUCTANIMYECKUX PEeHIETOK aimasa,

PII Xumus 8-9 kiaacchl



10

rpadura, ¢ymiepeHa, O3HaAKOMIIEHHE C TPOIECCOM aAcOpOLMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTJIEM U YCTPOMCTBOM MPOTUBOrasza, MojyueHue, coOupaHue, pacrio3HaBaHue
¥ U3YyYCHHUE CBOWMCTB YTJIEKHCIIOTO ra3a, MPOBEJCHHE KAaUYeCTBEHHBIX PEAKIMA HAa KapOOHAT U
CUJIMKAaT-UOHbl U W3YYEHHE I[IPU3HAKOB HX MPOTEKAaHMS, O3HAKOMIICHHE C NPOAYKIUEH
CUJIMKATHOM MPOMBIIUIEHHOCTH, PEUICHUE SKCIEPUMEHTAIBHBIX 3a/ad Mo TeMe «BakHelmue
HEMETaJUIbl U UX COCTUHEHUSD.

MeTajibl M UX COCAUHEHUS

OOmas xapakTEepUCTHKAa XWMHUYECKHX OJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HX
nosnoxenus B [lepuonnueckoit cucreme xumudeckux snemeHTos /1. 1. MenneneeBa u crpoeHus
atomoB. CTpoeHHe MeTauioB. MerauMueckass CBA3b M METAIMYECKas KPHUCTAJUIMYECKas
pemiéTka. DIEKTPOXUMHUYECKUN psifl HanpsbDKeHUH MeTamioB. Du3nueckue U XUMHUYECKUe
cBoiicTBa MeTayioB. OOmmMe crocoObl MONMy4YeHHsT MeTaUIOB. [[OHATHE O KOPPO3UU METAaIIOB,
OCHOBHBIE CITIOCOOBI 3aIIUTHI UX OT Koppo3uu. CIuiaBhl (CTalb, YyryH, AIOPATIOMUHUN, OpOH3a) U
UX IPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[Ilenounbie MeTawibl: OJIOKEHUE B [leproanyueckoil cucTeMe XUMUYECKUX AJIEMEHTOB /1.
N. MenpaeneeBa, CTpOEHHE UX aTOMOB, HAXOXIEHUE B Ipupoac. PU3HMUYECKHE U XUMHUYECKUE
CBOIiCcTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAVIOB U UX COCIUHEHUN.

[[{erouHO3eMENBbHBIE METAJUIBI MarHuid M Kajablui: moJoxkeHue B [lepuogmueckoit
cucreme xumuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaXO0XJICHUE B
npupoje. Pusnueckue U XMMUYECKUE CBOMCTBA MAarHus W Kanblus. BaxHeimue coeanHeHUs
KanbpIusl (OKCUM, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHuii: nonoxxenue B Ilepumonuyeckoil cucteme xumudeckux anemeHTo [ U.
MenpeneeBa, CTpOEHHE aTOMa, HAXOXJAEHUE B npupoae. PU3NYECKHEe U XMMHYECKHE CBOMCTBA
anmoMuHUS. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCH/IA ATFOMHHHSIL.

Kenezo: mnonoxenue B Ilepuonnueckoir cucreme Xxumuueckux »snemeHtoB JI. .
MenpeneeBa, CTpOEHHE aTOMa, HAXOXJAEHUE B npupoae. PU3MUYECKHe U XMMUYECKHE CBOWMCTBA
xene3a. Okcuapl, ruapokeuabl u conu skenesa (II) m sxenesa (III), ux cocras, cBoiicTBa u
IIOJTyYEHHUE.

Xumuueckuii IKCnepumenm:

O03HAaKOMJICHHE C O00pa3laMd METaUIOB M CIUIaBOB, WX (DU3UYECKHMU CBOMCTBAMH,
W3y4eHUE Pe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIOJB30BAaHUE BHICOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBHS OKCHIA KaJbI[Us U HATPHUS C BOJOM (BO3MOYKHO UCTOJIb30BaHUE
BUJICOMATEPHUAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, MpoIlecca TOPEHHUs Kee3a B
KHCIIOpOoJie  (BO3MOXXHO  HCIIOJIb30BAaHWE  BUJEOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHWs, KaJbIus, aJlOMUHUS, ITUHKA, kene3a (II) u xenesza
(IIT), memgu (II), HaGmroieHNE W OMKCAHUE MPOLIECCOB OKpAIIMBAHUS TUIAMEHU MOHAMH HATPHS,
Kamusl U KaJiblysg (BO3MOXHO HCIIOJIb30BAaHHE BUIEOMATEPUAIIOB), UCCIIEIOBaHIE aM(POTEPHBIX
CBOICTB T'HJIPOKCHUAA aIFOMUHHS U TUAPOKCUA [IMHKA, PEIICHUE YKCIEPUMEHTAIBHBIX 337a4 10
Teme «BakHelme MeTallIbl U UX COCTMHEHUS.

XuMus M OKpyxKamoLas cpeia

BemectBa u marepuansl B MOBCEIHEBHOM KU3HU 4YENIOBEKA. be3omacHOE HCIOJIb30BAaHUE
BEIIECTB M XWMHUYECKHX peaknuii B ObITy. [lepBasg moMomip mpu XHUMHYECKHUX OXKOTax H
OTpaBJICHUSIX.
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XUMHYECKOe 3arps3HeHHe OKpYyKarolen cpebl (MpeaenabHas JOMyCcTUMasi KOHIEHTpalus
Beriects, naiee — [1/IK). Pons XuMuu B pemieHuu 3KOJIOTHIECKUX MTPOOIIEeM.

Xumuueckuii IKcnepumenm:

U3ydeHrue o0pa3IoB MaTepHAIOB (CTEKIIO, CIIJIaBbI METAJLIOB, TOJIMMEPHBIC MAaTEPUAIbI).

Meosicnpeomemmnie ceasu

Peanuzanus MexnpeIMeTHbIX CBA3€H MPHU U3YYEHHH XMMHUHU B 9 Kilacce OCYIIECTBISAETCA
yepe3 HCIOJIb30BAaHUE KaK OOMIMX eCTECTBCHHO-HAYYHBIX TMOHSATHH, TaK ¥ TOHSTHI,
SIBJISIFOITUXCSI CACTEMHBIMHU JIJIs1 OT/ICJIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHSTHS: HAay4HbIH (akT, TUIIOTe3a, 3aKOH, TEOpus,
aHaJlW3,  CHUHTE3,  KiIaccupUKanus,  MEePUOJUYHOCTb,  HAOIMIOJEHHE,  DKCIEPHUMEHT,
MOJICTTMPOBAHUE, U3MEPEHUE, MOJICITb, IBJICHHE, TAPHUKOBBIN 3PPEKT, TEXHOIOTHS, MATCPHUAITHI.

®dusnka: Marepus, aToMm, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIUJ, H30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJA, DSJIEKTPUYECKUI 3apsj, M[POBOAHUKH, IOJYIPOBOJHUKH,
TUDIIEKTPUKU, (POTOITIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHOe COCTOSIHHME BEIECTBa, ras,
pacTBOp, PacCTBOPUMOCTh, KPUCTALITMYECKAs PEMIETKA, CIUIaBbl, (U3UYECKHE BEIMYUHEI,
€IMHUIIBI U3MEPEHUSI, KOCMUYECKOE TIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COHIIE.

buonorust: dotocunTes, apixanue, O6uocdepa, sKocucTeMa, MUHEpaiIbHbIE YAOOPEHUS,
MUKPO3JIEMEHThI, MAKPOAJIEMEHThI, TUTATEIbHbIE BEIIECTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIC IMOPOJIBI, IOJC3HBIC
MCKOIIaeMble, TOTUIUBO, BOAHBIE PECYPCHI.
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IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pE3yJabTaThl OCBOEHHUS MPOrPaMMbl OCHOBHOTO OOHIEro 0O0pa30BaHUS
JIOCTUTAIOTCS B X0/1e 00Y4YeHHs] XUMUU B €IMHCTBE Y4eOHOUM M BOCIUTATEIHHON JIEATEIHHOCTH B
COOTBETCTBUM C  TPAJAWIUOHHBIMH  POCCHHCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPaBCTBEHHBIMH LEHHOCTSIMU, MPUHATHIMA B OOIIECTBE MPaBUIAMH U HOpPMaMH MOBEICHHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHMS, CAMOPA3BUTHS U COLIMAIN3ALIMN O0YUYaOLIUXCS.

JIn4HOCTHBIE pPE3yJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOACTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALUN M PACHIMPEHHE OIbITA JEATEIBHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH!

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJI/INI0, TIOHMMAaHMS 3HAYCHUsS XMMHUYECKOH HAyKH B JKU3HHM COBPEMEHHOTO OOIIeCTBa,
CIOCOOHOCTH BIIAJIETh JTOCTOBEPHOW MH(OpPMALMEH O MEPeIOBBIX JOCTHKCHHUAX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHON XWMHUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpOMCTBE
Mupa 1 o0IIecTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

NPEICTABICHUS O COIMHUAIBHBIX HOpPMax M IMpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHHH B
KOJUJICKTUBE, KOMMYHHUKaTHBHOU KOMIETEHTHOCTH B 00IIECTBEHHO TMIOJIE3HOH,
yueOHO-UCCIIeIOBATENIbCKOM, TBOPUECKONM W JAPYrUX BUIAX AEATEIbHOCTH, TOTOBHOCTU K
pa3Ho00pa3HOW COBMECTHOW JI€ATEIBHOCTH NP BBINOIHEHUH Y4€OHBIX, IO3HABATEIbHbIX 3a/1a4,
BBIITOJIHEHUH XHMHUYECKHX OSKCIEPUMEHTOB, CO3JaHWM YYEOHBIX MPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHMMAHUIO ¥ B3aMMOIIOMOIIM B Ipoliecce 3TON y4eOHOW IesTeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBEIEHHE W TOCTYNKH CBOMX TOBApHUINEH C MO3UIMHM HPAaBCTBEHHBIX U
NIPAaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBHIA MOCTYIIKOB;

3) HEeHHOCTH HAYYHOT O MO3HAHUSI:

MHUpPOBO33pPEHUYECKHE  NPEACTAaBICHHUS O  BEUIECTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAyKM M COCTABISIOLIME OCHOBY JJIs
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPHUPOABI, B3aUMOCBA3SX YEJIOBEKa C MPUPOJHON CPeoi, O posu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MO3HABATENIbHBIE MOTHUBBI, HAIPAaBICHHbIE HA TMOJIyY€HHWE HOBBIX 3HAHUI MO XMMHH,
HEOOXOMUMBIE Ui OOBSCHEHHS HAOIIOJAaeMbIX IPOIECCOB W SIBJICHWH, II03HABATEILHOM,
UH(POPMAIIMOHHON M YNTATENbCKON KYJIBTYPHI, B TOM YHCIIE HABBIKOB CAMOCTOSATEIBHON paObOTHI
C y4yeOHBIMH TEKCTaMHM, CIIPABOYHOM JIUTEPaTypOH, JAOCTYMHBIMH TEXHHUECKUMH CpEACTBAaMHU
UH(POPMALIMOHHBIX TEXHOJIOT U

WHTEpEC K OOYYCHHWIO M TO3HAHMIO, JTIOO03HATEIHLHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHONW W HCCIIEIOBATEIBCKON JCATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HaMpaBJIEHHOCTH U YPOBHsI 00yueHUs B JaJibHEHIIEM;

4) hopMHUpPOBAHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0pOBBIO,
YCTAaHOBKM Ha 3[I0POBBIM 00pa3 JKW3HW, OCO3HAHHE IIOCIEJACTBUH W HEMPUSATHE BPEIHBIX
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MPUBBIYEK (YMOTPEOJICHUS aJIKOTOJsl, HAPKOTHKOB, KYPEHHs), HEOOXOIUMOCTH COOIOICHUS
npaBwJl 0€30MaCHOCTH TPH OOpAlEHHUH C XMMHYECKHMHU BEIIECTBAMHU B OBITY W pealbHON
KU3HU;

5) TPy10BOT0 BOCIIMTAHMS:

UHTEpEC K MPAKTUYECKOMY M3YYCHHUIO MPOMECCHii U TpyJa pa3IudHOro poJia, yBaXKCHHUE K
TPyAy M pe3ylbTaTaM TPYAOBOH JEATEIFHOCTH, B TOM YHCJIE€ Ha OCHOBE IPUMCHEHUS
NPEIMETHBIX 3HAHUW 10 XUMHH, OCO3HAHHBIM BBIOOP WHIUBUAYAIBHOW TPACKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM IJMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPeOHOCTEH, yCHemHOH MpodecCHOHATbHON JEATEIBHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJalITUPOBATHLCS B MTPO(ECCHOHAILHON CpeJie;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

HKOJIOTHYECKH IIeJIECO00pa3HOe OTHOIIEHUE K MPUPOJE KaK MCTOYHUKY KU3HU Ha 3emie,
OCHOBE €€ CyIICCTBOBAHMs, MOHUMAHUE LIEHHOCTH 3J0pPOBOTO M OE30MacCHOTO 00pasa KHU3HH,
OTBETCTBCHHOEC OTHOIICHHE K COOCTBEHHOMY (HM3MUYECKOMY M TICHXHYECKOMY 3I0POBBIO,
OCO3HAHME LIEHHOCTH COOJIIOJICHHSI TIPaBUII 0€30ITaCHOTO TIOBEACHUS MPH paboTe C BEIIECTBAMH,
a TaK)KE B CUTYAIUSX, YIPOKAIOIINX 30POBBIO M KU3HU JIFOJICH;

CIOCOOHOCTH TPUMEHSTh 3HAHWSA, IMOJy4aeMbIe TPU W3YUYCHHUH XUMUH, JUIS PEIICHUS
3aj1a4, CBSI3aHHBIX C OKPYIKAIOIICH MPUPOTHON CPEIOH, ISl MOBBIICHUS YPOBHS SKOJIOTHYECKOM
KYJIBTYPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa SKOJIOTHYCCKHX MPOOJIeM U MyTeld WX PelIecHUS
MOCPEACTBOM METOJIOB XMMHH, YKOJIOTHYECKOTO MBIIUICHUS, YMCHHSI PYKOBOJICTBOBATHCS UM B
MI03HABATEJIbHOM, KOMMYHHKATUBHOM U COITUAILHON TIPAKTUKE.

METANPEAMETHBIE PE3YJIBTATHI

B cocraBe MmerampeIMeTHBIX pPe3yJIbTaTOB BBIICISIOT 3HAYMMBIC I (OPMUPOBAHHS
MHUPOBO33pEHUsST OOIICHAYYHBIC MOHSATHS (3aKOH, TEOPHs, MPUHIUN, TUNOTe3a, (aKT, CHCTEMa,
MPOILIECC, KCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
nmpeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUU M3 ATHX MpeaIMeToB (OPMUPOBATH MPEICTABICHHUE O
[IEJIOCTHOW HAyYHOW KapTHUHE MHpa, U YHUBEPCAIbHBIE Y4cOHBIC NEHCTBUS (IIO3HABATEIBHHBIC,
KOMMYHHKATHBHBIC, PETYJSATUBHBIC), KOTOpbIE 00eCneunBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSTENILHOMY TJIAHHUPOBAHUIO M OCYIIECTBICHHUIO Y4eOHO 1eATeTbHOCTH.

ITo3HaBaTebHbIE YHHMBEPCAJIbHbIE YUeOHbIE AelCTBUS

Ba3oBble joruyeckue neicTBus:

YMEHHSI HCIOJB30BaTh MPHUEMBI JIOTHYECKOTO MBIIUICHUS TIPH  OCBOSCHUW 3HAHWMU:
pacKpblBaTh CMBICH XHUMHUYECKHUX TMOHSATHA (BBIOENATH MX XapaKTEpHbIE MPHU3HAKH,
YCTaHaBIMBATh B3aMMOCBSI3b C JIPYTUMU MOHATUSMHU), UCIIOIH30BATh MOHATHUS I OOBACHEHUS
OTIICNBHBIX (DAKTOB W SIBJICHWW, BBIOMPATh OCHOBAHUS W KPUTEPHH I KJIACCH(UKAITUN
XUMHUYECKHX BEIIECTB M XMMHUCCKUX PEaKIUH, YCTAHABIIUBATH MPUIHHHO-CIICJICTBEHHBIC CBSI3U
MEXy 00BEKTaMHU U3YU€HHUS, CTPOUTH JIOTHUECKUE pacCykIeHus (MHAYKTUBHBIE, 1eIyKTHBHbIE,
0 aHAJIOTHH), AeNaTh BBIBOJBI U 3aKIIOUCHHUS;

YMEHHE MPUMCHITH B MpoIlecce MO3HAHMS IMOHATHS (MPEAMETHBIC W METalpeMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIC) MOJICTH, WCIIOIb3yeMble B XUMHH, MPeoOpPa3oBBIBATH MIUPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XuMu4eckas ¢GopMylia W ypaBHEHHE XUMHUYECKOH pEakiMu — TpPU pEIIeHuHd Yy4eOHO-
MO3HABATCIBHBIX  3aJad, C YYETOM OTHX MOJCIBHBIX TPEJCTABICHUNA BBIABIATH U
XapaKTepU30BaTh CYMIECTBEHHBIC MPU3HAKK U3YYaeMbIX OOBEKTOB — XHMHUYECKHX BCIIECTB U
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XMMHUYECKHX DPEaKLui, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NPUUYMHHO-CIICACTBEHHBIE CBS3U U
IIPOTUBOPEYMS B U3y4aEMBbIX IIPOLECCAX U SIBICHUSIX.

Ba3oBble nccienoBareibckue 1eiCTBUSA:

YMEHME HCIIOJIb30BaTh IOCTABJIICHHBIE BOIPOCHl B KAaueCTBE MHCTPYMEHTA IO3HAHHUSA, a
TaKKe B KadyecTBE OCHOBBI Ul (OPMHUPOBAHUS TMIIOTE3bl IO IPOBEPKE IPAaBUIBHOCTU
BBICKA3bIBAEMBIX CYKICHUM;

IPUOOPETEHUE OIbITa MO IJAHUPOBAHUIO, OPraHU3alMM M IPOBEIACHUIO YyYEHHYECKHX
AKCIIEPUMEHTOB, YMEHHUE HAOIIOAATh 3a XOJOM IIPOIIEcca, CAMOCTOSATENBHO POTHO3UPOBATh €0
pe3yibTar, (opMyIHpoBaTh OOOOLIEHHS W BBIBOABI IO pe3yiabTaTaM IPOBEIEHHOIO OIbITA,
UCCJIEIOBaHMs], COCTABIIATh OTYET O IPOJEIAHHON padore.

Pabora ¢ unopmanmeii:

yMEHHUE BBIOUPATh, AHATH3UPOBATh U HHTEPIPETUPOBATH HH(OPMAIIMIO PAa3IHYHbBIX BUOB
U GOpM IIPEICTABICHUS, OIYIaEMYIO U3 Pa3HbIX HCTOYHUKOB (Hay4HO-TIONYJISIpHAst IUTepaTypa
XMMHUYECKOTO COZEp)KaHUs, CIpaBOYHblEe I[0coOus, pecypcbl HHTepHeTa), KpUTHYECKU
OLICHUBATh [IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIUIO;

YMEHHUE IPUMEHSTH Pa3IMuHbIe METObI U 3aIPOCHI TIPU MOKUCKE U 0TOOpe nHpOpMaUU U
COOTBETCTBYIOLIUX JAHHBIX, HEOOXOAMMBIX JJISl BBIIOJHEHUS y4eOHBIX M IMO3HABATEIbHbIX 3aa4
OIpeNIeNIEHHOr0 TUIa, MPUOOpPETeHHE OIblTa B 00JACTH MCIOJIB30BaHUS HMH(DOPMALMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTH, OBJIaJIEHUE KYIbTYPOH aKTUBHOI'O MCIOJIb30BAHUS Pa3IMUHbIX
MIOWCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMPATh ONTUMAIBHYIO (HOpPMY MpenCcTaBICHUS
UHGOpPMALMUM U WUIIOCTPUPOBATH peIllaeMble 3aJlaud HECIOXKHBIMM CXEMaMH, JuarpaMMamu,
apyrumu popmamu rpaduKu ¥ UX KOMOUHAIIUSAMU;

YMEHHE HCIOIb30BaTh U AHATU3UPOBATH B Ipolecce y4eOHOM M HCCIeN0BaTeIbCKON
JeSTeIbHOCTH UH(OPMALIMIO O BIUSHUU IPOMBIIIEHHOCTH, CEJILCKOT0 X0341iCTBa U TPaHCIIOpTa
Ha COCTOSIHME OKPYXKaroLlel NPUPOAHON CPEBI.

KoMMyHuKaTHBHBIC YHHBepcaabHbIe y4eOHbIC JeHCTBHUSA:

YMEHMsI 3aJaBaTh BONpPOCH (B XoJe Auanora M (WIKM) IJUCKYCCUU) IO CYLIECTBY
oOcyxxgaemMoil Tembl, (OpPMYIHpPOBaTH CBOM MPENJIOKEHUS OTHOCUTENBHO BBITOJIHEHUS
IIPEI0KEHHON 3a1a4H;

YMEHMSI IPEACTABIIATE MOJyUYEHHBIE PE3YJIbTAThl TO3HABATEIBHOMN AEATEIbHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTax; JejaTh MPE3CHTALMI0 PE3yJbTaTOB BBIOJIHEHUS XUMHUYECKOIO
AKCIIEpUMEHTa (J7a00paTOPHOTO OMBITA, JAaOOpPaTOPHON pPaOOTHI MO MCCIIEIOBAHUIO CBOMCTB
BEIECTB, YUeOHOTO MPOEKTA);

YMEHUSl y4eOHOro COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOH IMO3HABAaTENIbHON U
HCCJIEIOBATEIbCKON NIeATENbHOCTH MPU PEUIEHHMHM BO3HUKAIOMIMX NpoOJieM Ha OCHOBE yuéTa
OoOLIMX HMHTEPECOB M COIJIacOBaHMs MNO3UIMI (0OCyXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
LITYPMBI», KOOPAUHALIUS COBMECTHBIX ACHCTBUM, ONPENEICHUE KPUTEPUEB 10 OLICHKE KauecTBa
BBITIOJIHEHHOHN paboTHI U JApyTHE).

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUS:

YMEHHE CaMOCTOATEIbHO ONPENENTh LIEeTU ACSTeNbHOCTH, MJIaHUPOBAaTh, OCYLIECTBIIATD,
KOHTPOJIMPOBAaTh M TP HEOOXOAWMOCTH KOPPEKTHUPOBATh CBOIO JIEATENLHOCTh, BHIOMPATh
HanOonee dS(QeKkTuBHbIE CIMOCOOBI pelleHHs Y4eOHBIX M [03HaBaTelIbHBIX  3ajad,
CaMOCTOSTENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh NPEIIOKECHHBIA AITOPUTM JEHWCTBUM IpU
BBIMIOJTHEHUH 3aJaHUl ¢ Y4E€TOM IIOJIy4eHHUsS HOBBIX 3HAHMH 00 wH3ydaeMblX OOBEKTax —
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BCIIECTBAX MW pCaKUUAX, OHCHHUBATH COOTBETCTBHUEC ITOJIYUYCHHOI'O pE3yiibTaTa 3asIBJICHHOM e,

YMCHUC UCIIOJIB30BATh U AHAJIM3UPOBATH KOHTCKCTLI, IPC/JIaraCcMbIC B YCJIOBUU 3a/:1aH1/1171.

MNPEJIMETHBIE PE3YJIBTATHBI
B cocraBe mnpeaMeTHBIX pPE3yIbTAaTOB [0 OCBOCHHUIO O00S3aTENbHOTO COJEPIKaHUSA,
YCTaHOBJIEHHOIO JaHHON (enepanbHOil paboueid mporpaMMoil, BBIAEISIOT: OCBOEHHBIE

0o0y4aromyMUCsT HAy4yHbIE 3HAHUS, YMEHUS M CIOCOOBI JCUCTBHM, crenupuuecKue is

OpeIMETHOW 00acTH «XUMUS», BUIBl JOEATEILHOCTH MO TOJXYYEHHIO HOBOTO 3HAHUSA, €ro

UHTEPIIPETANU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaLIUAX.
K xonny oOyuenus B 8 Kjacce mpeaMeTHbIe pe3ysbTaTbl HA 0a30BOM YpPOBHE JIOJIKHBI

oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHU:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHATHUN: aTOM, MOJIEKYJa, XUMHUYECKUN
JJIEMEHT, NPOCTOE BEIIECTBO, CII0)KHOE BEILIECTBO, CMeCh (OJHOpOAHAas U
HEOJIHOPO/IHASA), BAJICHTHOCTb, OTHOCUTENIbHAs aTOMHAas W MOJIEKYJIsIpHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca, MaccoBas A0S XHUMHYECKOTO
AJIEMEHTa B COCIMHEHHH, MOJIAPHBIA OO0BEM, OKCHJI, KHCIIOTa, OCHOBAHHUE, COJIb,
AJIEKTPOOTPHUIIATESIHLHOCTD, CTETICHb OKUCIICHHSI, XUMHYECKAasl PEaKIus, KiIaccupukarus
peaKIuii: peakiuu COeIMHEHUs, pEaKLUU Pa3IoKEHUs, PEaKIMH 3aMEeIICHHS, PeaKINK
oOMeHa, 9K30- U SHAOTEPMHUUYECKUE PEAKIUH, TEIIOBOU 2P EeKT peakiuu, SApo aToMa,
AJICKTPOHHBIA CJIOW aTroMa, aTOMHas OpOUTalb, PagUyC aroMa, XUMHUYECKas CBS3b,
MOJISIpPHAsE M HETOJspHas KOBaJIEHTHAsl CBsI3b, MOHHAs CBSI3b, MOH, KaTHOH, aHUOH,
pacTBOp, MaccoBasi 10151 BellecTBa (IIPOLIEHTHASI KOHIICHTPAIIMsI) B paCTBOPE;
WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX IMOHATUW W TPUMEHSATH 3TH
MOHSTHUS MTPU ONMCAHUU BEIIECTB U UX MPEBPAIICHUI;

WCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY [UISI COCTaBJieHUS (OpPMYS BEIIECTB W
YPaBHEHUN XUMUYECKUX PEAKIUN;

OTIPENIETISATh BAJCHTHOCTh AaTOMOB JJEMEHTOB B OWHAPHBIX COCIMHEHHSX, CTEIEHBb
OKHUCJICHHUS DJIEMEHTOB B OWHApHBIX COCIWHEHUSX, MPHUHAJICKHOCTh BEHIECTB K
omnpeAenéHHOMY KJaccy COEAMHEHHH Mo QopMmyaaMm, BHI XHUMHUYECKOH CBSI3H
(koBasIeHTHAs! ¥ MOHHAs) B HEOPTAaHUYECKUX COCTMHECHUSIX;

packpbiBaTh cMbica Ilepuoguyeckoro 3akona /. 1. MeHneneeBa: 1€eMOHCTPUPOBATH
MOHUMAaHUE TEPUOANYECKON 3aBHCHMOCTH CBOMCTB XHUMHYECKHX JJIEMEHTOB OT HX
nonoxeHuss B llepuonuueckoil cucrteme, 3aKOHOB COXPAHEHUSI MAacChl BEIECTB,
MIOCTOSIHCTBA COCTaBa, ATOMHO--MOJIEKYJIIPHOTO YUEHUs, 3aK0OHa ABOTaJIpo;
OMKCHIBATh M XapakTepus3oBaTh TabmuuHylo ¢opmy Ilepuoamueckoit crucTeMbl
XUMHUYECKHX JJIEMEHTOB: pa3nyaTh MOHSATUS «TJIaBHas moArpymmna (A-rpymma)» u
«mobounast moxarpymnma (b-rpymma)», Mameie W OOJBINME TEPUOABI, COOTHOCUTH
0003HaYeHMsI, KOTOpbIe UMeIoTcs B Tabnwmie «[lepuonnueckas cucreMa XUMHUYECKHX
sanemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB
XUMHYECKHX DJJIEMEHTOB (COCTaB M 3apsj sApa, o0llee YHUCIO OJIEKTPOHOB U
pacipeneneHre uxX 1Mo JICKTPOHHBIM CII0SIM);

KIIACCU(UITUPOBATh XUMUYECKUE DIIEMEHTHI, HEOPTaHMUECKHUE BEIIECTBA, XUMUYECKUE
peakuu (10 YUCIY M COCTaBY YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY

sbdexry);
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XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHME CBOMCTBA BEILECTB Pa3IMYHBIX
KJIACCOB, NOATBEpP)KJas  ONUCAaHUE IIpUMEpPaMH  MOJIEKYJSIPHBIX  YpaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINN;

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT MX KAa4eCTBEHHOI'O COCTaBa,
BO3MOKHOCTH IIPOTEKAHMS XUMHYECKUX MPEBPALICHUIN B Pa3IUYHbIX YCIOBUSX;
BBIYHCIIATh OTHOCUTENIBHYIO MOJEKYISPHYIO U MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMUYECKOT0 JIEMEHTa 10 (hopMyJie COSTMHEHHUS, MAaCCOBYIO JIOJIIO BEILIECTBA B
pacTBoOpe, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMHUUYECKON PEAKLINU;

IIPUMEHATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITEIIBHOCTH — AHAJINW3 U CUHTE3,
CpaBHEHHE, 0000IIeHUE, CUCTEeMATH3AIHIO, KIAacCU(UKALUIO, BBISBICHUE MPUYUHHO-
-CJIEACTBEHHBIX CBA3€H — JJI1 M3YYEHHs] CBOMCTB BEIIECTB U XMMHUYECKUX PEAKLUU,
€CTeCTBEHHO-Hay4YHbIE  METOJbl  TO3HaHWs  —  HaONmIOJAeHWe,  HU3MEpeHHue,
MOJICJIUPOBAHHUE, IKCIIEPUMEHT (pPEaJIbHBIA U MBICIICHHBIN );

CleoBaTh IMpaBWJIaM TOJb30BAHUS XUMHYECKOHW TMOCyI0oM U  1abopaToOpHBIM
000py/s0BaHUEM, a TaKXkKe IpaBWiaM OOpAILEHHUs C BEIIECTBAMU B COOTBETCTBHM C
WHCTPYKIUSIMHU T10 BBITIOJHEHUIO JIA0OPATOPHBIX XMMHYECKUX OIBITOB MO MOJIYYCHHUIO
U coOMpaHUIO Ta3000pa3HbIX BEHIECTB (BOAOPOAA M KHCIOPOJAA), MPUTOTOBICHUIO
pacTBOPOB C ONPENECIEHHON MacCOBOM J0JIEN pacCTBOPEHHOIO BEIIECTBA, INIAHUPOBATH
U IIPOBOAMTH XMMHUYECKHE 3KCIEPUMEHTHI 110 PAaCIIO3HABAHUIO PACTBOPOB ILEJIOUYEH U
KHCJIOT C IOMOIIBIO0 MHINKATOPOB (JIAKMYcC, GeHON(PTATICHH, METUIOPAHXK U JPYTHE).

K konmy oOyuenus B 9 Kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJIKHBI
OoTpaxkaTb CHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX IMOHATUH: XUMHYECKHM DJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KaTUOH, aHHOH, IIPOCTOE BELIECTBO, CI0KHOE BEIIECTBO, BAJIEHTHOCTb,
AIIEKTPOOTPULIATEIBLHOCTh, CTENEHb OKHUCIICHUS, XUMHUYECKas peaklMs, XUMHUYecKas
CBSI3b, TEIUIOBOM 3P PEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOp, BJIEKTPOJIUTHL,
HEBJICKTPOJIUTHI, JIEKTPOIUTUYECKAs JUCCOLMAlMs, peakIU HOHHOro OOMeHa,
KaTaJln3aTop, XHWMHYECKOE paBHOBeCHE, OOpaTUMble U HEOoOpaTUMbIE pEaKluHy,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIUH,  OKHUCIUTENb,  BOCCTAaHOBUTEIb,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEpHOCTh, XUMHUUYECKAsl CBA3b
(KOBaJIeHTHasl, HWOHHAs, METAUIYecKas), KpUCTaUIM4yecKas pemérka, Koppo3us
METAJIJIOB, CIUIABbl, CKOPOCTb XMMHMYECKOM pPEAaKLUH, NPEIeNIbHO JOIyCTHUMas
koHueHrpauus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMYECKUX IOHATHH M NPUMEHATH 3TH
MOHSITHS IIPH OMTUCAHUH BEILECTB U UX MPEBPAIICHU;

UCIOJIb30BaTh XUMHUECKYI0O CHUMBOJHUKY Ul COCTaBleHHS (opMyn BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;

ONpeeNiATh BaJeHTHOCTh M CTENEHb OKUCJICHHUS XUMHUYECKHX JJIEMEHTOB B
COEJMHEHUSAX pPa3IMYHOIO COCTaBa, HMPHUHAIJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY
KJIaccy COelMHEHHH Mo (opmynam, BHJ XMMHUYECKOH CBS3M (KOBaJCHTHAsi, MOHHAs,
METAJIJIMYECKAs)) B HEOPraHMYECKMX COEIMHEHUSX, 3aps] HOHA M0 XUMHYECKON
dbopMmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpaxX HEOPraHWYECKUX COETUHEHUH, TUI
KPUCTAIIIMYECKON PEIETKN KOHKPETHOTO BEIIECTBA;

PII Xumus 8-9 kiaacchl
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e packpbiBaTh cMbIch [lepuonnueckoro 3akona . . MenneneeBa u 1eMOHCTPUPOBATh
€ro MOHUMAaHME: ONMCHIBATh U XapaKTepu3oBaTh TabauuHyo Gopmy Ilepuonnyeckoit
CHUCTEMBbl XMMMYECKHX OHJIEMEHTOB: pa3ivuyaTh IMOHATHUS «IJaBHas noarpymma (A-
rpynmna)» u «nobouynas mnoxarpymmna (b-rpynma)», manbie W OonblIMe MEPHOABI,
COOTHOCHTH 0003HAU€HHs, KOTOphIE HUMEIOTCA B IEpPHOAMYECKOH Tabnuue, C
YHCJIOBBIMHM XapaKTEPUCTUKAMH CTPOEHHsI aTOMOB XMMUYECKHUX 3JIEMEHTOB (COCTaB U
3apsiz s7ipa, oOLIee YNCIIO MIEKTPOHOB M PACHPEENICHUE UX 10 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATH O00ILIMEe 3aKOHOMEPHOCTH B M3MEHEHHUH CBOWCTB JJIEMEHTOB M HX
COEIMHEHUI B IpeJieax MaJbIX IEPUOJIOB U IJIABHBIX HNOArPYNI C YYETOM CTPOCHUS
UX aTOMOB;

e Kjaccu(UUUpPOBATh XMMHUYECKHE JIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (10 YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, IO TEIIOBOMY
3¢ dexTy, 10 U3MEHEHUIO CTEIIEHEeH OKUCIIEHUS] XUMUYECKHX 3JIEMEHTOB);

e XapakTepu3oBaThb (ONHUCHIBaTh) OOLIME W crHeuu(puyeckue XMMHUYECKHE CBOWCTBA
IIPOCTBIX U CIJIOKHBIX BEILECTB, MOATBEPKasl ONUCAHUE ITPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEaKLUi;

® COCTaBJIATH YPABHEHUS DJIEKTPOJUTHYECKON JAUCCOLMALMUA KUCIOT, EN0Yed U COJei,
IIOJIHBIE U COKpPALIEHHBIE YPABHEHUS PEaKLMi HOHHOrO OOMEHa, ypaBHEHUS pEaKlUid,
MOATBEP)KJAIOIIUX CYLIECTBOBAHME TE€HETUYECKOW CBSA3M MEXIY BeELECTBAMU
pa3IM4YHBIX KJIACCOB;

® pacKpbIBaTh CYIIHOCTb OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUN I10CPEICTBOM
COCTaBJIEHUS JIEKTPOHHOI0 OajlaHCa ITHX PEeaKLuii;

® [IPOTHO3UPOBATH CBOMCTBA BEILECTB B 3aBUCUMOCTH OT MX CTPOEHUS, BO3MOKHOCTH
IIPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUI B Pa3JINYHbIX YCIOBUSAX;

® BBIYNCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAaccChl BELIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTA Mo (opMyJie COEMHEHMSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUYETHI 0 YPABHEHUIO XUMHUECKON peaKlny;

e coOmonaTh MpaBWia T[OJB30BAaHUS XUMHMUYECKOW TOCYyqoH U J1aGOpaTOpHBIM
o0opy/noBaHuEM, a Tak)Ke IMpaBuia oOpallleHusi C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSAMH 10 BBIIOJIHEHUIO JTAOOPATOPHBIX XUMHUYECKHX OIBITOB I10 MOJYYCHHIO
¥ cOOMpaHMIO ra3000pa3HbIX BELIECTB (aMMHUaKa M YIJIEKHCIIOro rasa);

® [IPOBOJUTH PEAKLUU, MOATBEPKIAIOLINE KAUYECTBEHHBI COCTaB PA3JINYHBIX BEIIECTB:
pacrio3HaBaTh OIBITHBIM HYTEM XJIOpUI-, OpoMuia-, MOAMI-, KapOoHar-, ¢ocdar-,
CWJIMKAT-, cylnb(dar-, TUJIPOKCHI-UOHBI, KATUOHBI AMMOHHS M MOHBI H3YyUYEHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAaX HEOPraHMUECKUX BEIIECTB;

® T[PUMEHSATh OCHOBHBIE OMNEPALMU MBICIUTEIbHON JEATENIbHOCTH — aHalW3 U CUHTES,
CpaBHEHME, 0000IleHHe, CHCTEeMAaTH3allhi0, BBIABIEHUE MPUUYMHHO-CIIEACTBEHHBIX
CBA3EM — JUId M3Yy4EHMs] CBOWMCTB BELIECTB M XMMMUYECKHUX PEAKIMH, €CTECTBEHHO-
Hay4yHble METOAbl T[O3HAaHWSA — HaAOJIOJAEHUE, U3MEpEeHUe, MOJCIUPOBAHHE,
SKCIIEPUMEHT (peabHbIM U MBICTICHHBIN).
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8 KUIIACC
KounyecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U duekTpoHHbIe (LM POBbLIE)
KoHnTpoJibHbIE IIpakTHyeckue
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paszgea 1. [lepBoHavaibHble XUMHYECKHE OHATHUSA
Xumus — BakHas 00J1acTh
11 €CTEeCTBO3HAHUS U 5 3 bubnnoreka IIOK
' MPAKTUYECKOU JIeSITEIbHOCTH https://m.edso0.ru/7f41837c
YeJIoBeKa
19 BemecTBa 1 xuMu4deckue 14 1 bubnnoreka IIOK
' peakuuu https://m.eds00.ru/7f41837c
Hroro no paszneny 20
Pa3nen 2. BaxkHeiiine npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Boznyx. Kucnopon. Ilonsitue 5 1 bubmuoreka [JOK
' 00 oKkcuaax https://m.edso00.ru/7f41837¢c
99 Bonopoa. ITonsarue o kuciorax 5 1 bubnmnorexka HOK
' U COJISIX https://m.eds00.ru/7f41837¢c
53 KonnuyecTBeHHBIE OTHOIIICHUS B 4 but6mmoreka [IOK
' XUMHHU https://m.edso00.ru/7f41837c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6nuoreka [IOK
' OCHOBAHUSIX https://m.edso00.ru/7f41837¢c
0] b K
24 CHOBHBIE KJIACChI 11 1 1 noanoreka 11O

HEOPraHUYECKUX COECIUHEHUN

https://m.edsoo.ru/7f41837¢c
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Hroro no pazneny

30

Pasznea 3. [lepuoagnueckuii 3axon u [lepuogudeckas cucrema xummuueckux 3j1emMenToB /. U. MenaeneeBa. CTpoenune aToMOB.
XuMnuyeckas cBsizb. OKHCJINTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIUH

Ilepronnueckuii 3aKOH U

31 [Iepnoanueckas cucrema 8 1 bubnnorexka HOK
XHUMUYECKHX dj1eMeHToB 1. 1. https://m.edsoo.ru/7f41837c
Mengene-eBa. CTpoeHue aToma
XuMHYecKas CBSI3b.

3.2 OKHCIUTEIBHO- 7 bubmorexa HOK

https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKITUU
bubmuorexa [JOK
Hroro no pasaeny 15 https://m.edsoo.ru/7f41837c
bubmmoreka [IOK
Hostopenue 3 1 https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 5

[NPOTPAMME
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9 KUIACC
KoanyecTBo yacoB DJIEeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uu(poBbie
Ne n/n P Kontpoabnsie IlpakTuueckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1. BeniecTBO M XUMHUYECKHE PeaKIUU
11 [ToBTOpenue u yrirydsieHre 3HaHU! 4 bubnnoreka [JOK
' OCHOBHBIX pa3JIelioB Kypca 8 kiacca https://m.eds00.ru/7f41a636
12 OCHOBHBIE 32aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnuorexa [JOK
' peaknuii https://m.edsoo.ru/7f41a636
13 DNEeKTPOIUTHYECKAs JUCCOLUALIHS. 9 1 1 bubnuorexa [JOK
' XUMUYECKUE peaklui B PaCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pasneny 17
Pa3nes 2. HemeTa/ibl M X cOeIMHEHHS
91 OO6mrast XxapakTepruCTUKa XUMUYECKHUX 4 1 bubnunoreka [JOK
' anemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepruCcTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 5 1 bubmorexa [JOK
' PymisL. 6P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OOm1ast XapaKTePUCTHKA XUMHYECKHIX
2.3 aneMeHToB VA-rpynisl. A30T, pochop u ux 6 1 Bubnmorexa LIOK
' PYTHIEL. ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
94 OO6m1ast xapaKTepruCTUKa XUMUUYECKHIX 11 1 1 bubnmoreka [JOK
' anemeHToB |VA-rpynmel. Yriaepon u https://m.edsoo.ru/7f41a636
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KPEMHUN U UX COCTUHEHUS

Hroro no pazueny 26
Pasznea 3. Merajliibl M X COeTHHEHHUS
. bu6mmoreka [JOK
31 Obmwe cBoiicTsa METaILIOB 4 https://m.edsoo.ru/7f41a636
. bubmuoreka [JOK
3.2 Baxxuelme MeTaibl 1 UX COSTUHEHUS 15 https://m.edsoo.ru/7f41a636
Htoro no pazneny 19
Pasnen 4. Xumus u okpyxaiomas cpeaa
4.1 BemecTBa 1 MaTepHalbl B JKU3HH YEJI0BEKA 3 bubmorexa LIOK
' 1 p https://m.edsoo.ru/7f41a636
Hroro mo paszneny 3
bu6mmoreka [JOK
Hosropenue 3 https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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