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CocraButens:
3akupoBa DnpMupa PapuToBHa

YUUTCIIb XUMUU



MHOACHUTEJIBHASA 3ATINCKA

[Iporpamma o XMMuM Ha yPOBHE OCHOBHOTO 00IIETO 00pa30BaHMs COCTaBJIEHA HA OCHOBE TPEOOBAHUI K pe3ysIbTaTaM OCBOEHUSI OCHOBHOM
00pa3oBaTeNbHON POTrpaMMbl OCHOBHOTO 001Iero oopaszoBanusi, npeacrasieHHbx B PI'OC OO0, a Taxkxe Ha OCHOBE (enepanbHOi padoueit
MIPOrpaMMbI BOCIUTAHHUS M ¢ YIETOM KOHIICTIIIUY TPETIOJaBaHus YIeOHOTO MpeaMeTa « XuMus» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoit
denepanuu.

[IporpamMma o xumuu 1a€T NpeACcTaBlIeHUE O LENAX, 00IIel cTpaTeruy 00y4eHus, BOCIUTAHUS U PA3BUTHUS 00YJaIOIIKUXCS CPEACTBAMH Y4eOHOT O
IIpeJMeTa, yCTaHaBIMBAET 00sA3aTeNIbHOE IPEIMETHOE COJIEpKaHUE, IPEyCMaTPUBAET paclpe/ieIeHHe ero Mo KjiaccaM M CTPYKTYpPUPOBAHUE 110
pazzenaM U TeMam MporpaMMbl IO XMMHH, OTIpEeNsieT KOJIUYECTBEHHbIE M KAUeCTBEHHbIE XapaKTEPUCTUKHU COJIEPKaHUs, PEKOMEHIYEMYIO
MIOCJIEIOBATEILHOCTD N3YUEHUSI XUMHUHU C YIETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JJOTMKH Y4eOHOTO MpoIiecca, BO3PACTHBIX
0CcOoOEHHOCTEN 00yUaromuxcs, onpeienseT BO3MOKHOCTH IIPeAMeTa JUlsl peau3anuy TpeOOBaHuil K pe3yabTaTaM OCBOCHUSI OCHOBHOM
00pa30oBaTeNIbHON IPOrpaMMbl Ha YpOBHE OCHOBHOIO 00I11ero 00pa30BaHus, a TakKe TpeOOBaHUM K pe3yspTaTaM 00ydeHHs] XMMHUHU Ha YPOBHE L eei
W3y4YeHMsI IPEIMETA U OCHOBHBIX BUAOB YU€OHO-II03HABATEIBHOMN JESTEIBHOCTH 00YJarOIIErocs 10 OCBOCHUIO y4€0HOTO COJIepKaHMSI.

3HaHHE XUMHH CITYKUT OCHOBOM U1 (pOpMHUPOBAHHSI MUPOBO33PEHUS 00yUaloLIerocs, ero NpeCTaBlIeHni 0 MaTepHaTbHOM €IUHCTBE MHUPA, BaXKH YIO
poJib UrparoT hopMUpyeMble XUMHEH MPEACTAaBICHHS O B3aUMOIIPEBPALICHUSIX SHEPTHH U 00 HBOJIIOLUHU BEIIECTB B MPUPOJE, O MYTAX PELUICHUS
r100aBHBIX TPOOJIEM YCTOMYHBOTO PA3BUTHSI YEJIOBEYECTBA — CHIPHEBOM, DHEPTETUUCCKOM, MUIIIEBON U SKOJIOTHIECKON O€30TaCHOCTH, TPoOIeM
3/IpaBOOXpaHEHHUSI.

N3ydenue xumuu:

CHOCOOCTBYET peain3alii BO3MOKHOCTE! JJIsi caMOpa3BUTHSI U (POPMUPOBAHUS KYJIBTYpPbI JIMYHOCTH, €€ 0011el 1 PYyHKIMOHAIBHON rPpaMOTHOCTH;

BHOCHUT BKJIa/ B (1)0pMI/Ip0BaHI/Ie MBIIIJICHHA U TBOPYCCKUX CIIOCOOHOCTEH 06yl1a}01u1/1xc51, HaBBIKOB UX CAMOCTOSITEIbHOM y‘Ie6H0ﬁ JACATCIIBHOCTH,
OKCIICPUMCHTAJIBHBIX U UCCIICOAOBATCIIbCKUX YMGHPII;'I, HeO6XOI[I/IMbIX KakK B HOBCG,I[HGBHOﬁ KHU3HHU, TaK U B HpO(I)CCCHOHaHBHOﬁ JCATCIIBHOCTH,

3HAaKOMUT CO CHCI.IPI(i)PIKOfI HAaYYHOTI'O MBIIIJICHU A, 3aKJIaAbIBACT OCHOBBI HEJIOCTHOI'O B3IJIsIJd HA CAUHCTBO IMIPUPOJLI 1 UCJIOBCKA, SABJISICTCS
OTBCTCTBCHHBLIM 3TaIlOM B q)OpMI/IpOBaHI/II/I eCTeCTBeHHO'Hay‘lHOﬁ I'paMOTHOCTH o6yqafonmxc;1;

CHOCO6CTByeT (bOpMPIpOBaHI/II-O HOCHHOCTHOI'O OTHOIICHUA K CCTCCTBCHHO-HAYYHBIM 3HAHUAM, K IPUPOJAC, K UCIIOBCKY, BHOCUT CBOM BKJIaJ B
OKOJOTHYCCKOC 06pa30BaHHe 06y‘IaIOH_II/IXC$I.



JlaHHBIEC HAPaBJICHUS B 00yU4EeHUHN XUMHH 00eCTIeYMBAIOTCS ClIeU(UKOI cotepkaHus yueOHOTO TpeMeTa, KOTOPBIi SABISETCS MeIarOrHueCcKH
a/IalTUPOBAHHBIM OTpa)KeHUEM 0a30BOM HAyKU XMMHH Ha ONpeAeEHHOM dTare e€ pa3BUTHSI.

Kypc xumun Ha ypoBHE OCHOBHOTO 001IIero 00pa3oBaHKs OPUCHTUPOBAH HA OCBOCHHE 0OYUJAIOIUMUCS CHCTEMBI IIEPBOHAYATIBHBIX MIOHATUN XUMUH,
OCHOB HEOPraHMYECKON XUMUU U HEKOTOPBIX OTJEIbHBIX 3HAYUMBIX MTOHATUN OPTaHUYECKON XUMHUH.

CrpykTypa coaepkaHus IporpaMMbl IO XMMHH ¢(hOpMHUpPOBaHA Ha OCHOBE CUCTEMHOT0 NOIX0a K €€ nzyuenuto. CoaepkaHue CKIIaAbIBaeTCs U3
CUCTEMbI IOHATHUN O XMMHUYECKOM JIEMEHTE U BELLIECTBE U CUCTEMBI MOHATHI 0 XuMudeckoi peakuu. O0e 3TH CUCTEMbI CTPYKTYPHO OpraHU30B aHbI
10 IPUHIIUITY ITOCJIEI0BATEIBHOTO PA3BUTHS 3HAHUN HAa OCHOBE TEOPETUYECKUX MPEACTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUE€HHS KaK OCHOBBI BCEIO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akoHa [[. 1. MeHneneeBa kKak OCHOBHOTO 3aKOHA XUMUH;
— yYEHHUS O CTPOCHUH aTOMa U XUMHYECKOU CBSI3H;

— TIPE/ICTABJICHUI 00 AJICKTPOTUTHYECKON TUCCOIUAIIMN BEIIECTB B paCTBOPAX.

TeopeTnueckue 3HaHUS pacCMAaTPUBAIOTCS HA OCHOBE SMITUPUYECKU MOJTYYEHHBIX U OCMBICIEHHBIX (PAKTOB, Pa3BUBAIOTCS MOCIIEIOBATENEHO OT OJJTHOTO
YPOBHS K JIpYTOMY, BBITIOJIHSS (DYHKIIMH OOBSCHEHUS U IPOTHO3UPOBAHUSI CBOMCTB, CTPOCHUS U BO3MOKHOCTEH MPAKTUUYECKOTO IPUMEHEHUS 1
MOJIy4EHUS] U3Y4aeMbIX BELIECTB.

OcBoeHHE MPOTrpaMMBbI TI0 XMMHUH CITOCOOCTBYET (POPMHUPOBAHMIO TIPEJICTABIICHUS O XUMHYECKOM COCTABIISIOIICH HAYYHOW KapTHHBI MUpPa B JIOTHKE €&
CUCTEMHOM NPHUPObl, HEHHOCTHOTO OTHOIIEHHS K HAYYHOMY 3HAHUIO U METOJIaM MTO3HAHMS B HayKe. 3ydueHne XuMuu MPOUCXOIUT C IP UBJIEYEHUEM
3HAHWI U3 paHee U3YYEeHHBIX yueOHbIX npeaAMeToB: «Okpyxaromuii Mupy, «buonorus. 5—7 knacce» u «Puznka. 7 Kiacey.

HpI/I HU3YUYCHHUU XUMHHU ITPOUCXOIUT q)OpMI/IpOBaHI/IC 3HaHWH OCHOB XMMHYECKOM HAYKH KakK obnactH COBPEMCHHOI'O €CTCCTBO3HAHU, HpaKTquCKOﬁ
ACATCIBbHOCTH YCJIOBCKAa U KaK OJHOI'O N3 KOMIIOHCHTOB MHpOBOﬁ KYJIBTYPBI. 38,[[8.‘{8. y‘IC6HOI‘O npeamMeTa COCTOUT B q)OpMI/IpOBaHI/II/I CHUCTCMBI
XUMHYECKUX 3HAHUN — Ba)KHEUIIMX (l)aKTOB, HOHHTHﬁ, 3daKOHOB U TCOPETUICCKUX HOHOX(CHHﬁ, JOCTYIIHBIX 0606].].[6HI/II71 MHPOBO33PCHUYCCKOT'O
XapakKTepa, A3bIKa HAyKH, B HpI/IO6H_IeHI/II/I K HAYYHbIM MCTOIAaM NO3HAHUS ITPU U3YYCHHUU BCIICCTB U XUMHUUYCCKUX peaKHHﬁ, B (bOpMPIpOBaHI/II/I )41
Pa3BUTHUH MO3HABATCIBbHBIX YMCHI/Iﬁ " UX IIPUMCHCHUHU B y‘Ie6HO-H03HaBaTeHLHOﬁ n y‘{e6HO-I/ICCJIe,I[OBaTCJIBCKOI>'I ACATCIIbBHOCTU, OCBOCHHU ITPABUIT
0e30I1acHOTO O6paH_IeHI/IH C BEIIIECTBAMHU B IIOBCEAHEBHOM KU3HU.



[Tpu n3yyeHnn XMMUHU Ha YPOBHE OCHOBHOTO O0IIET0 00pa30BaHMs BaXKHOE 3HAUYCHHE IPUOOPEIH TaKue eI , KaK:

— (OopMHpOBaHNE HHTEIICKTYAJIbHO Pa3BUTOH JIMYHOCTH, TOTOBOM K CAMOOOPa30BaHHIO, COTPYIHUYECTBY, CAMOCTOSATEILHOMY MIPHHATHIO PELICHUH,
CIOCOOHOM aIanTHPOBATHCS K OBICTPO MEHSFOIIUMCS YCIOBHSM KH3HH;

— HaIpaBJIEHHOCTh 00yUYEHHUS Ha CUCTEMATHUECKOE MPUOOIIEHNE 00YHIAIOIINXCS K CAMOCTOSITEIbHON MTO3HABATEIbHON e TETHHOCTH, HAYYHBIM
METOJIaM TI03HaHUs, (GOPMUPYIOITUM MOTHBAIIMIO M Pa3BUTHE CITIOCOOHOCTEN K XMMUU,

— obecrieueHne yCIOBH, CIIOCOOCTBYIOMINX MTPHUOOPETECHUIO 00YUIAIONTUMHUCS OIBITA Pa3HOOOPAa3HOH NEeATENbHOCTH, TO3HAHUS U CAMOTIO3HAHUS,
KIIFOUYECBBIX HABBIKOB (KJ'IIO‘-ICBI)IX KOMHeTeHHHﬁ), HUMCIOIIUX YHUBCPCAJIBHOC 3HAUCHUC IJIA PA3JIMUYHBIX BUIOB JACATCIBHOCTH,

— ¢opmupoBaHue oO1iel GyHKIMOHAIBHON 1 €CTECTBEHHO-HAyYHOM IpaMOTHOCTH, B TOM YHCJIe YMEHUI OOBSICHITH U OLICHUBATD SBJICHUS
OKPYXKAIOIIEr0 MUPA, UCTIOIB3Ys 3HAHUS U OIIBIT, TOJTYyYCHHBIC MPU U3YICHUU XUMHUH, IPUMEHSIThH UX TIPH PEIICHUH MPoOIeM B TOBCETHEBHON KU3 HUA
U TPYJOBOH EATEIBHOCTH;

— ¢opMupoBaHue y 00ydaroIuXcs I'yMaHUCTUYECKUX OTHOLIECHHU M, MOHUMAaHUSI LIEGHHOCTH XUMHMYECKUX 3HAHUM JUIsl BBIPAOOTKU IKOJIOTUYECKU
11e1ecoo0pa3zHoro MOBeACHUS B ObITY M TPYJOBOM AEITEILHOCTH B LESIX COXPAHEHHUS CBOETO 37I0POBbs U OKPYKAtoIIel MPUPOIHON CPEbl;

— pa3BUTHE MOTHBAIUHU K O0yYEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIIUTAHUIO HA OCHOBE YCBOCHHUS 00IIEUEI0BEUECKUX IEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPO(dUJIs U HAIIPABJICHHOCTH JATbHEHUIIET0 00ydeHHUs.

OO6ree yncI0 YacoB, OTBEACHHBIX JIJIS U3YYCHHUS] XMMUHU Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHus, coctabisieT 136 yacoB: B 8 kimacce — 68 gacos (2
yaca B HEJICNI0), B 9 kiacce — 68 yacoB (2 4aca B HEJIEINIO).



COJEP/KAHUE OBYYEHUA
8 KJIACC
IlepBoHayajbHbIEe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Posib XuMHM B %U3HU YeoBeKka. XUMHUS B cucTeMe HayK. Tena u BemecTBa. @U3ndecKkre CBOKWCTBA BEIIECTB. ATperaTHOe COCTOSIHHUE
BemecTB. [loHsATHE 0 MeTOJaX o3HaHUs B XuMuU. UncTele BemecTBa U cMecH. CriocoObl pa3iesieHus: CMecei.

ATOMBI 1 MOJIEKYJIBI. XUMHUYECKHE 3JIeMEHTHI. CHMBOJIBI XUMHUYECKUX IJIEMEHTOB. [IpOCThIE U CIIOKHBIE BelIeCTBa. ATOMHO-MOJICKYJISIPHOE YUCHHE.

Xumunyeckas popMyia. BaleHTHOCTh aTOMOB XMMHUECKUX 3JIEMEHTOB. 3aKOH IMOCTOSIHCTBA cOocTaBa BelecTB. OTHOCUTENbHAS aTOMHAs Macca.
OTtHOcuTeNbHAA MOJIEKYIsIpHas Macca. MaccoBast 10J11 XUMHUYECKOT0 3JIEMEHTA B COCTUHEHUU.

KomuuecTo BemniectBa. Mosb. MossipHas Macca. B3auMocBs3b KoM4ecTBa, MacChl M YMCIIa CTPYKTYPHBIX €UHUIL BemecTBa. Pacuérer mo Gopmynam
XUMHUYECKUX COECTUHEHHI.

Ouznyeckue U XUMHUYECKUE BJIeHUS. XUMHUUYECKasi peakius 1 e€ mpu3Haku. 3aKOH COXpaHEHHS MacChl BEIIECTB. XUMUYECKHE YpaBHEHUSI.
Knaccudukanus XuMuuecKux peakuuii (CoOeTuHEHHsI, pa3IoXKeHHs, 3aMellleHus, 00MEeHa).

XUMHUYEeCKHUI IKCTIEPUMEHT:

3HAKOMCTBO C XUMUYECKOU MOCYA0H, MpaBuiaMu paboThl B 1Tabopatopuu U npuéMamu oOpaleHus ¢ 1abopaTopHbIM 000pYyIOBaHHEM, U3YUYEHUE U
onucanue (U3NMUECKUX CBOWCTB 00pa3I[0B HEOPraHMYECKUX BEIIECTB, HAOM0AeHHe (PU3nUecKuX (TIaBJIeHHE BOCKA, TasHUE JIbJa, paCTUPAHUE caxapa
B CTYIIKE, KUIIEHUE U KOHJACHCAIUS BOJIbI) U XMMHYECKUX (TOPEHUE CBEUH, POKAIMBAHUE MEIHON MPOBOJIOKU, B3aUMOACHCTBHE Mea C KUCIIO TOM)
SIBJICHUH, HAOIIOZICHNE U ONHMCAaHUE IPU3HAKOB MPOTEKAHMSI XUMUYECKHUX peaklnii (pa3iokeHne caxapa, B3auMOJICHCTBUE CEPHOM KUCIOTHI C
xJopuaoM Oapus, paznoxenue ruapokcuaa meau (1) mpu HarpeBanuu, B3auMoieicTBHE kelne3a ¢ pactBopoM conu menu (11), n3ydenue cnoco6os
pasaeneHus CMeceil: ¢ MOMOIIbI0 MarHuTa, (UIbTPOBAHKE, BHITAPUBAHUE, TUCTUILIALMS, XpoMaTorpadusi, MpoBeIeHNE OYUCTKU TTOBAPEHHOU COJIH,
HaOII0/IEHUE U OMUCaHKe PE3yIbTaTOB MPOBEACHHUS OTbITA, UIUTFOCTPUPYIOIIETO 3aKOH COXPAaHEHHS MacChl, CO3JITaHUE MOJeNel MOJIEKYI
(1apocTep>KHEBBIX).

Bakneiilue npeacTaBuTe I HEOPraHUYECKHX BellecTB



Bo3ayx — cmech ra3oB. CoctaB Bo3nyxa. Kucinopon — anemeHT u npocroe BeniecTBo. HaxoxxaeHne Kuciopo/ia B npupoie, GU3NuecKre 1 XUMUYECKHe
cBoiicTBa (peakuuu ropenus). Oxcunpl. [Ipumenenne kucnopoaa. CriocoObl MoSydyeHUs! KUCIOpOoAa B 1a00paTopruu U MpoMbllIeHHOCTH. KpyroBopot
Kuciopoja B npupojie. O30H — aJutoTpoItHast MOAU(pHUKALNS KUCIOPOIA.

TennoBoit 3¢ GeKT XUMHUUECKON PeaKny, TEePMOXUMUYECKHE YPABHEHUS, 9K30- U SHIOTEPMUYECKUE pEakIiy. TOIUIMBO: yrojib U MeTaH. 3arps3HeHue
BO3/IyXa, YCWJICHHE MapHUKOBOTO 3 (dekTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — snemenT u mpocroe BemiecTBo. Haxoxnenne Bogopoaa B mpupoe, pusnyeckue U XUMUYECKHEe CBOWCTBA, TPUMEHEHHUE, CITIOCOObI
noxy4eHus. KHcioTsl 1 coJn.

Monsipabiit 00b€M ra3oB. Pacu€Tel Mo XUMUYECKUM YPABHEHUSIM.
®dusnyeckre cBOKMCTBa BOJbl. Bona kak pactBoputens. PacTBopsl. HackllieHHbIE M HEHACHIIEHHBIE PACTBOPHI. PACTBOPHUMOCTH BEILIECTB B BOJIE.
MaccoBas 107151 BEIlIeCTBa B pacTBOpe. XMMHUYECKUE CBOMCTBA BOJIbl. OcHOBaHMs. POk pacTBOPOB B MPHUPO/IE U B )KU3HU YeoBeKa. KpyroBopoT BObI

B Ipupoe. 3arpsi3HeHNe NPUPOAHBIX BOJ. OXpaHa U OYUCTKA MPUPOTHBIX BO/I.

Knaccudukanus aHeopranndeckux coequnennid. Oxennpl. Knaccudukamms okCuoB: cojieobpasyromire (OCHOBHBIE, KHCIOTHBIE, aM(OTEPHBIE) U
HecoseoOpa3zyronue. Homenkinarypa okcuioB. @u3nyueckne 1 XUMUYECKUE CBOMCTBA OKCHIOB. [losrydeHre OKCHIoB.

OcnoBanus. Kiaccudukaiusi OCHOBaHM: MET0YM U HEPAaCTBOpUMEBIE OCHOBaHMA. HoMmeHKIaTypa ocHOBaHMi. DU3NYECKHUE U XMMHUYECKUE CBONCTBA
ocHoBaHu#. [TonydyeHrne oCHOBaHMUIA.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucior. @u3nvecKkue 1 XUMUYECKUE CBOMCTBA KUCIIOT. Psan aktuBHOCTH MeTaiioB H. H.
bekerosa. [lonyueHue KUCIoT.

Comu. Homenknatypa cosieil. @u3nueckre 1 XuMHYecKue cBoiicTa cosieid. [losyuenue comneit.
I'eneTnyeckas CBA3b MEXKIY KJIaCCAMHU HEOPraHUYECKUX COCAUHEHUMN.
XHMMHYECKUI IKCIIEPUMEHT:

KauCCTBCHHOC OIIPCACIICHUEC COACPIKAHUSA KUCJIOPOJa B BO3YXE, ITOJTYUCHHUC, CO6I/IpaHI/Ie, pacrio3HaBaHEC U U3YYCHUC CBOMCTB Kuciopoza,
Ha6J'IIO,Z[eHI/IC B3aHMO/JICHCTBUS BEILIECTB C KHUCJIOPOAOM U YCIIOBHA BOSHUKHOBCHUS U MPCKPALICHUA TOPCHUA (noxcapa), O3HAaKOMJICHUE C O6p8.3].IaMI/I



OKCHJIOB M OIIMCAaHHUE UX CBOWCTB, MOJydeHHE, COOMpaHKe, pacliO3HaBaHUE U M3yYCHHE CBOWCTB BOJOPOa (TOpEeHHE), B3aUMOICHCTBUE BOJIO PO/Ia C
okcuoM meau (I1) (Bo3MOXKHO KCIONIB30BaHUE BUIE€OMATEPUAIOB), HAOII0AEHHE 00pa3LI0B BEIIECTB KOJIMUECTBOM | MOJIb, HCCIIEI0BaHNE
OCOOCHHOCTEH pacTBOPEHUS BEIIECTB C PA3IMYHON PACTBOPUMOCTBIO, IPUTOTOBJICHUE PACTBOPOB C ONPEICIEHHON MAaCCOBOM J0JICH PacCTBOPEHHOTO
BEILIECTBA, B3aUMOJICHCTBHE BOJIbI C METAJUIaMH (HaTPUEM U KaJIbIIMEeM) (BOZMOYKHO HCIOJIb30BaHUE BUACOMATEPUATIOB), UCCIIEOBAaHUE 00pa31io B
HEOPraHUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAOIIOICHHE N3MEHEHHSI OKPACKH MHANKATOPOB B PACTBOPAX KUCIIOT U IIEI0YEH, H3ydeHHUEe
B3aumo/ieiicTBus okcusia meau (I1) ¢ pacTBopoM cepHOM KUCIOTHI, KUCIOT C METAJUIAMHM, PEAKIMI HEUTpalnu3alnuy, NoJy4eHHe HEPacTBOPHUMBIX
OCHOBAHUH, BBITECHEHUE OJJTHOIO MeTaljla IpyrMM U3 pacTBOPA COJIM, pEIIeHUE IKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «BaxHeilune kiaccol
HEOPraHUYECKUX COCAMHEHUI».

IMepuoauyecknii 3axon u [epuoanyeckas cucrema xumuueckux 3jieMenToB /. U. MenaeneeBa. CTpoeHue aToMoB. XMMHYECKAas CBA3b.
OKHCIUTENbHO-BOCCTAHOBUTEIbHbIE PeakIun

[lepBbie MOMBITKY KJIACCU(PUKAUU XUMUYECKUX JIeMEHTOB. [IoHsATHE O TPYIIax CXOAHBIX JIEMEHTOB (IIEJIOUYHbIE U IIEIOYHO3EMEIbHbIE METAIIBI,
raJIOr€Hbl, HHEPTHBIE I'a3bl). DIIEMEHTHI, KOTOpbIe 00pa3ytoT aM(pOoTepHbIe OKCUIbl U THIPOKCU/IBI.

[Tepunoanueckuii 3akoH. [lepnoanueckas cuctema xumudeckux snementoB J1. V1. Menneneera. KoporkoneproaHas v JTMHHOTIEPHOTHAS (DOPMBI
[Tepuoanueckoit cucremsl xumuueckux anemeHToB Jl. 1. Menaeneesa. [lepuoabl u rpynmbl. @U3UYECKU CMBICT HOPSAKOBOIO HOMEPA, HOMEPOB
Mepro/ia v rPyMIbl AJIEMEHTA.

Crpoenue atoMoB. CoctaB aToMHBIX siziep. M3oTombl. DnekTponbl. CTpoeHHEe 3JIeKTPOHHBIX 000JI0YeK aTOMOB MEePBbIX 20 XMMHUYECKUX 3JIEMEHTOB
[Tepuonnueckoit cucremsl J. . MenneneeBa. XapakTepuCcTHKa XMMHUYECKOTO 3JIEMEHTA MO ero nosoxkenuto B [lepuoanueckoii cucreme /1. U.
Meunneneesa.

3aKOHOMepHOCTI/I HU3MCHCHUS paJinyCa aTOMOB XUMHUUYCCKUX IJICMCHTOB, MCTAJNIMYCCKUX U HEMCTAJUIMYCCKUX CBOMCTB I10 rpyiiam u rnepuogam.

3unauenue [lepuoanueckoro 3akona u [lepuoanueckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB JUIsl pa3BUTUs Hayku U nipakTuku. J[. . Mennenees —
YYEHBIN U I'PAKIAHUH.

Xumudeckas cBa3b. KopajaeHTHas (HOHfipHaﬂ n Hel'IOJ'IHpHaH) CBA3b. 3J'IeKTp00TpI/ILIaTeJ'IBHOCTB XHUMHUYECKUX JIEMEHTOB. MIoHHAs CBS3b.
Crenens okuciieHus. OKUCIUTEIHFHO-BOCCTAHOBUTCIBHBIC pCaKkuunu. Hpoueccm OKHUCIICHHUS ¥ BOCCTaHOBIICHUS. OKHUCIMTEIN U BOCCTAHOBHUTEIIH.

XUMHYECKHH IKCIIEPUMEHT:



U3yudeHre 00pas3LoB BELUIECTB METAINIOB U HEMETAJIIOB, B3aUMO/ICHCTBHE TMAPOKCH/IA LIMHKA C pACTBOPAMU KUCIIOT U LIEJI0YEH, IPOBEJCHUE OIBITOB,
WUTIOCTPUPYIOIIUX IPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKUil (TOpEeHUE, peakluy pa3iokKeHUsI, COETUHEHUS).

MemnpeuMeTﬂme CBA3HN

Peanmaunﬂ MCKIIPEIMETHBIX CBs3eH IIpru U3Y4CHUH XUMHWH B 8 Kmacce OCYHICCTBIIACTCA YCPE3 UCIIOJIb30BAHUEC KaK O6HII/IX CCTCCTBCHHO -HAYYHBIX
HOH?[TI/II\/’I, TaK U HOHHTHﬁ, ABJIAIONIUXCA CUCTCMHBIMUA I OTACIIBHBIX TPECAMETOB €CTECCTBCHHO-HAYYHOT'O IIUKJIA.

OO0mue ecTecTBEHHO-HAYYHBIC MOHATHS: HAYYHBIN (paKT, TUIIOTE3a, TEOPUS, 3aKOH, aHAJIN3, CHHTE3, KilacCu(UKAIs, IEPUOIUIHOCTh, HAOI0IeHUE,
SKCIEPUMEHT, MOACIMPOBAHUE, U3MEPEHNE, MO/IENb, SIBJIICHUE.

dusnka: MaTepusi, aTOM, SJIEKTPOH, TPOTOH, HEUTPOH, HOH, HYKJTU, H30TOTIBI, PAIMOAKTUBHOCTH, MOJICKYJIa, AIEKTPHUIECKUI 3apsi/l, BEIIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSIHUE BEIIECTBA, Ta3, (GPU3NUECKUE BETUINHBI, UHUIIEI U3MEPEHHS, KOCMOC, TUIaHEThI, 3BE31b1, CoTHIIE.

buonorus: ¢porocuntes, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MEHEPAITbI, TOPHBIE TIOPOJIbI, TIOJIE3HBIE UCKOTIaeMbIe, TOTTUBO, BOJIHBIC PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYeCKas peaKiusi

[Tepuonnueckuii 3akoH. [leprnoanueckas cucrteMa xumuueckux anemeHToB Jl. . MenaeneeBa. CTpoeHre aToMOB. 3aKOHOMEPHOCTH B U3M EHEHHUU
CBOMCTB XUMHUYECKHUX DJIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KATHs, KaIbIU U UX COCTUHEHUN B COOTBETCTBUH C TIOJIO)KCHUEM DJIEMEHTOB B

Hepnonnqecxoﬁ CUCTCMC U CTPOCHUCM UX aTOMOB.

CrpoeHue BellecTBa: BUAbl XUMUUECKON CBS3U. TUIBI KPUCTAUIMYECKUX PEIIETOK, 3aBUCUMOCTH CBOMCTB BEILIECTBA OT THUIA KPUCTAIUNIMUYECKOM
PELIETKU U BUAA XUMUYECKOU CBSI3H.

KJ'IaCCI/I(I)I/IKaI_[I/IH W HOMCHKJIATYpPa HCOPTAHNUYCCKUX BCIICCTB. XHMHYECKHE CBOMCTBA BCHICCTB, OTHOCAIIUXCA K PA3JIMIHBIM KJIaCCaM HECOPraHNYCCKUX
COCHHHCHHﬁ, FCHCTUYCCKAaA CBA3b HCOPraHNYICCKHUX BCUICCTB.



Knaccugukanus XAMHUECKIX PeaKkUi 0 Pa3TUIHBIM IPU3HAKaM (TI0 YUCITy M COCTaBY YYaCTBYIOIIUX B PEAKIIUHU BEIIECTB, IO TEIIOBOMY YPQeKTy,
10 U3MEHEHMIO CTETIEHEN OKUCIEHUS XUMUYECKUX AIEMEHTOB, 10 00paTUMOCTH, 10 YYaCTHIO KaTaau3aTropa). IK30- U IHIAOTEPMUUYECKHE PEaKLIUH,
TEPMOXUMHUYECKUE YPABHECHHUSL.

[TonsiTne o ckopocTn xuMHu4Yeckor peakuuu. [Torsariue 06 00paTUMBIX U HEOOPATHUMBIX XUMUYECKUX peakuusix. [loHaTHe 0 rOMOTeHHBIX U
reTeporeHHbIX peakuusx. Ilonstue o katanmse. IloHsaTHE 0 XMMUYECKOM paBHOBECUU. DAKTOPBHI, BIMUSIONIME HA CKOPOCTh XUMHYECKON pEaKIMU U
ITOJIOKEHNE XUMUYECKOTO PAaBHOBECHS.

OKHUCIINTEIEHO-BOCCTAHOBUTEIILHBIE p€aKkuuu, 3J'I€KTp0HHI:II71 0ajaHC OKMCIUTEIIFHO-BOCCTAHOBUTEILHOM pCaKkuu. CocraBieHune ypaBHCHI/IfI
OKHCIINTCIBHO-BOCCTAHOBHUTCIIBHBIX peaKHI/Iﬁ C UCIIOJIB30BAHUEM METOJAa SJICKTPOHHOTO OajaHca.

Teopust 3AEKTPOTUTAYECKON AUCCOIUALINH. DJIEKTPOIUTHI U HEANEKTPOIUTHI. KaTHOHBI, aHHOHBI. MeXaHu3M JUCCOLMAIMU BEIIECTB C Pa3IMYHbIMU
BHJIaMH XUMHUUYECKOU cBsi3U. CTenenp auccoruanii. CHIIbHBIE U CIIa0bIe SJIEKTPOJIUTHI.

Peakun nonHOTO 0OMEHa. Y CI0BUs MPOTEKAHUS peaKInii HOHHOTO 0OMEHa, MOJIHBIE M COKPAII¢HHbIC HOHHBIC YpaBHEHUs peakinii. CBOMCTBa
KHCJIOT, OCHOBAaHHH M COJICH B CBETE MPEACTABICHUI 00 dJIEKTPOIMTHIECKOM nuccormanyu. KauecTBeHHbIE peakiiui Ha HOoHBL. [loHsATHE O THapOIN3e
COJIEH.

XUMHUYEeCKUI IKCTIEPUMEHT:

O3HAaKOMJICHHUE C MOJCIAMHA KPUCTAIIMYCCKUX peI_HéTOK HCOPTraHNYCCKNX BCHIECCTB — MCTAJJIOB U HEMETAJIJIIOB (rpa(bI/ITa n aﬂMa3a), CJIOKHBIX BEIIECTB
(XJ'IOpI/II[a HanI/IH), HCCIICJ0BAaHNUEC 3aBUCUMOCTHU CKOPOCTH XUMHYECKOH pc€aKuuu OT BO3I[€ﬁCTBHH Pa3INIHBbIX (baKTopOB, HUCCICIOBaHUC
QJICKTPOIIPOBOJHOCTHU PpACTBOPOB BCHICCTB, IIPOLECCA NUCCOLNUAINU KHUCIIOT, IIeI0YeH U CoJIeH (BO3MO)KHO HCIIOJIB30BaHUEC BUICO MaTepI/IaJ'IOB),
MMPOBCACHUC OIBITOB, NJNIFOCTPUPYIOIIHUX NPU3HAKU ITPOTCKAHUA peaKI_[I/Iﬁ HOHHOTO 00OMeHa (06pa30BaHI/IC OocCaJKa, BBIACIICHUC rasa, o6pa30BaHHe
BO,Z[LI), ONBITOB, UJNTKOCTPUPYIOIIUX IIPUMEPBI OKHUCIIUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ (FOpeHI/IC, pC€aKuuu pa3ioKCHUA, COG,I[I/IHeHI/ISI),
PacCIioO3HaBaHUC HCOPIraHUYCCKUX BCIICCTB C IIOMOIIBIO KaUCCTBCHHBIX peaKuHﬁ Ha MOHBI, PpCHICHUC OKCIICPUMCHTAJIbHBIX 3aaa4.

HeMeTanasl M X cCOeTHHEHUS

O6H_[a$[ XapaKTCpUCTHUKaA I'aJIOT'CHOB. OcobeHHOCTH CTPOCHUSA aTOMOB, XapaKTCPHBIC CTCIICHU OKUCJICHUS. CTpOCHI/Ie u (I)I/I3I/I"ICCKI/Ie CBOMCTBaA IMPOCTBIX
BEIIIECTB — raJIoOr€HOB. XMMHUYECKHE CBOMCTBA Ha IMpUMEpEe XJj1opa (B3aHMOHCﬁCTBHe C MCTaJlllaMH1, HEMCTaJlJlaMH, H_ICJ'IO‘laMI/I). X.]'IOpOBOI[OpOI[.
ConsHas KHUCJIOTa, XUMHUYCCKUC CBOﬁCTBa, MOJIy4YCHHUEC, IPUMCHCHUC. I[eﬁCTBHe XJIOpa U XJIOpOBOAOPOAa Ha OPraHu3M 4CJIOBCKaA. Baxwueitmue
XJIOPUABI U UX HAXOXKICHUC B IIPUPOJL.



Oomast xapakTepucTuka seMeHToB VIA-rpymmel. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTepHbIe CTeNeH! okucieHus. CtpoeHue u puzndeckne
CBOMCTBA MPOCTHIX BEUIECTB — KUCIOPOJIa U cepbl. AJUIOTPOIIHbIE MOAU(PUKALIMN KUCIOPOJa U cepbl. XUMHUUYECKUE CBOMCTBa cepbl. CepoBO10POL,
CTpoeHue, (pu3muecKre u XuMUIecKue cBoicTBa. OKCHIIBI CEPhI KaK MPEICTABUTEIHN KHCIOTHBIX OKCHIOB. CepHast KHCI0Ta, (PU3NYecKue U
XMMHUYECKHE CBOMCTBA (00IIME KaK MPEICTaBUTEINS Kilacca KUCIOT U Crienu(prIecKue). XMMHUYECKHE PEaKLnH, JISKAIINe B OCHOBE TPOMBIIIJICHHOTO
croco0a moJrydeHust CepHOU KuciaoTel. [Ipumenenne ceproit kucimoTel. Coy CEpHOM KUCIIOTHI, KAYeCTBEHHAS peakius Ha cyiabdar-uon. Haxoxnenue
cepbl U €€ cCoeIMHEHU B pupoae. XUMUYECKOE 3arpsi3HEHUE OKPYXKAIOUIEH cpeibl COETMHEHUSIMU cepbl (KUCIOTHBIE OXK/H, 3arpsi3HEHUE BO3ayXa U
BOJIOEMOB), CIIOCOOBI €ro MPEeA0TBPAICHUS.

OOmast xapakTepucTHKa 31eMeHTOB VA-rpymibl. OCOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTEPHBIE CTENICHH OKUCIICHUS. A30T, paclipoOCTpaHeHUE B
npupoje, Gu3ndecKne U XUMHUIECKHe CBOiicTBa. KpyroBopoT a3ora B mpupoie. AMMHAK, ero (U3NIecKue i XUMHYECKHE CBOMCTBA, TOJIydeHH e U
npuMeHeHne. Com aMMOHUS, HX (PU3MUECKUE U XUMUYECKHE CBOWCTBA, MpUMeHeHre. KauecTBeHHas! peakIvsi Ha HOHBI aMMOHUS. A30THAsI KUCIIOTA,
e€ mosrydenue, Pu3nyecKkre U XUMHUYECKUE CBOMCTBA (00IIHe KaK MPEACTaBUTENS Kilacca KUCIOT U crienuduyaeckue). Mcnonp30BaHe HUTPATOB U
COJIe aMMOHUS B KQU€CTBE MUHEPAIBHBIX YA0OpeHHA. XUMHUYECKOE 3arpsi3HEHHE OKPYKAFOIIEH CPe/Ibl COCTMHEHUSIMH a30Ta (KUCIOTHBIE JTOMK/IH,
3arpsi3HeHue BO3/AyXa, NOUBbI U BOJ0EMOB). Docdop, amtoTponHble Moaudukanuu pocdopa, pusndeckue u xumuueckue cBoiicrsa. Okeun pocdopa
(V) u pocdopHas kucnora, hpu3ndecKkre 1 XMMHUIECKHE CBOMCTBA, ofyueHue. Mcrons3oBanue GocdaroB B kauecTBE MUHEPATBHBIX YI0OPECHHUIA.

O6mras xapakrepuctuka 31eMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOSHUS aTOMOB, XapaKTEPHBIE CTETICHH OKHUCIICHHS. YTIEpO/, aJUIOTPOITHBIC
MoAu(UKAIINH, pacCIpOCTpaHEHHE B IPUPOE, (ru3nUecKue U XuMuieckue ceorictBa. Ancop6mus. Kpyrosopot yriepona B npupojae. Okcubt
yriaepoja, ux QU3ndyeckre U XMMHUUeCKUe CBOMCTBA, ECTBIE Ha KUBbIE OPraHU3MBbl, TIOJYYEHHUE U TPUMEHEHHE. DKOJIOTHYECKHEe TPOOIEMBl,
CBsI3aHHbIE C OKcuJoM yriepoaa (IV), runotesa riao0anbHOrO NOTEIJICHUSI KIIMMATa, MApHUKOBBINA 3 (dekT. YTosabpHas KUCI0Ta U €€ COoJH, UX
¢buznueckue U XuMUYecKre CBOKWCTBA, NOJyYeHHe U puMeHeHre. KauecTBeHHas peakius Ha kapOoHaT-uoHbL. Mcnonp3oBanue kapOOHATOB B OBITY,
MEUIIMHE, TPOMBIIIJICHHOCTH U CEJIbCKOM XO3SHCTBE.

[lepBoHaYanbHBIC MOHATUS 00 OPrAaHMYECKHUX BEIIECTBAX KaK O COCMHCHUAX yriiepoJia (METaH, 3TaH, dTHIICH, alleTHIICH, dTaHOJI, TJIMIEPUH, YKCYCHAs
kucnota). [IpupoiHbie HCTOYHUKHU YTIIEBOJOPOIOB (YTr0ib, IPUPOAHBIH ra3, HedTh), MPOIYKTHI UX epepadboTku (OEH3UH), UX POJIb B OBITY U
MPOMBIIUIEHHOCTH. [IOHATHE 0 OMOJIOrHYECKH BaXKHBIX BEIIECTBAX: KUPaAX, OCIKaX, YIIIEBOIaX — U UX POJIM B )KU3HHU YeJIoBeKka. MaTepualibHOe
€IMHCTBO OPTaHUYECKUX U HEOPraHHMUECKUX COCIMHECHUM.

erMHHfI, €ro (1)I/I3I/I‘leCKI/Ie U XUMHWYCCKHC CBOfICTBEl, MOJIYYCHUC U ITPUMCHCHUC. COe)lI/IHeHI/ISI KpEMHHA B IPUPOAC. 06H_II/Ie MMpEaACTaBJICHUA 00 OKCHAC
KpEMHMUA (IV) u erMHHeBOﬁ KHCJIOTC. CI/IJ'II/IKaTLI, HUX UCIIOJIb30BAHHC B 6BITy, B IIPOMBIIIJIICHHOCTH. Baxwneiiue CTPOUTCIIbHBIC MAaTCPUAJIbI:

K€paMuka, CTCKII0, HEMCHT, 6CTOH, JKelre300€TOH. HpO6J’ICMLI 0€30MMacHOr0 UCIIOJIb30BaAHMS CTPOUTCIIBHBIX MAaTCPUAJIOB B MOBCEIHEBHOMN JKU3HU.

XUMHYECKHH IKCIICPUMEHT:



U3y4eHHEe 00pa3lioB HEOPTAHWYECKUX BELIECTB, CBOMCTB COJITHOM KMCIIOTHI, IPOBE/IEHNE KAUECTBEHHBIX PEAKIIMI Ha XJIOPUI-UOHBI U HAOII0ACHNE
IMIPHU3HAKOB UX IMPOTCKAHMs, OIILITHI, OTPpAXKAIOIIUC (1)I/I3I/I‘-IGCKI/IC 1 XUMHYECKHE CBOMCTBA TaJIOTEHOB U UX COGIII/IHCHI/Iﬁ (BO3MO)KHO HUCIIOJIB30BaHHEC
BHJIEOMATEPHUAJIOB), 03HAKOMJICHHE ¢ 00pa3iamMu XJopuI0B (TaJoreHn10B), 03HAKOMJICHUE C 00pa3liaMu cephl U €€ COSTMHEHUSIMU (BO3MOKHO
WCIOJIb30BaHNE BHICOMATEPUAIIOB), HAaOIIOIeHHE MTporiecca 00yrIMBaHUs caxapa Mo/ JeWCTBUEM KOHIICHTPUPOBAHHOW CEPHON KUCIIOTHI, U3yYCHHE
XMMUYECKUX CBOMCTB pa30aBlIeHHON CEPHOM KHCIOTHI, POBEICHIE KAYeCTBEHHON peakuy Ha Cylb(aT-noH 1 HaOII0IeHHE TpU3HaKa €€ IPOTEKaHMs,
03HaKOMJIEHHE C (U3NUECKUMH CBOMCTBaMU a30Ta, ocopa 1 UX COEAMHEHUN (BO3MOKHO HUCIIOJIb30BAHUE BUIEOMATEPHAIIOB), 00pa3laMu a30THBIX U
dhochopHBIX y1oOpeHuid, MoTydeHne, coOupaHue, paclio3HaBaHUE U U3yUYE€HHUE CBOMCTB aMMHUaKa, MPOBEJACHUE KAYECTBEHHBIX PEaKIui Ha HOH
aMMOHMS U pocdaT-uoH U U3yUEHHE TPU3HAKOB UX MIPOTEKAHUS, B3aUMOJEHCTBHE KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C ME/IbIO (BO3MOKHO
WCTIOJIb30BAHNE BUICOMATEPUAIIOB), U3yYCHHNE MOJIENICH KPUCTAIUIMYECKUX PEMIETOK aimasa, rpaduTa, QysuiepeHa, 03HaKOMIIEHHE € TIPOIIECCOM
azcopOLMu pacTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MIPOTHBOTra3a, NoJydeHne, coOupaHue, paclio3HaBaHUE U U3y4eHHUE
CBOMCTB YIJIEKHCIIOTO ra3a, IpoBe/IeHNEe KaYeCTBEHHBIX peaKuii Ha KapOOHAT U CHJIMKAT-UOHBI U U3y4eHUE MPU3HAKOB UX MPOTEKaHUS,
O3HAaKOMIJICHHUE C HpO}IyKHHefI CUJIMKATHOM IMPOMBIIIJICHHOCTH, PCIICHNE SKCIICPUMCHTAJIBHBIX 3a1a4 110 TEMC «Baxxuelnme HeMeTaIIbl B UX
COCIIMHEHUS.

MeTaaJIbl 4 UX COeTMHEHHS

OO01as XxapakTepUCTUKAa XUMHUYECKUX AJIEMEHTOB — METAJJIOB HA OCHOBAHUU UX MoJIoXkeHUs B [leproauueckoit cucreme xumudeckux snemeHTos [1. 1.
MenneneeBa u crpoeHust aTomMoB. CTpoeHHne MeTauioB. MeTauindeckas CBA3b U METAJUIMYECKas KPUCTAIUTNYECKas PEIIETKa. DIEKTPOXUMUYECKUI
psia HanpsikeHU MeTaioB. Pu3nyecKkue U XuMUYecKre CBOKCTBa MeTaljioB. O01Ire crnocoObl nonyyeHus MetamioB. [lonarue o koppo3uu
METaJJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CriaBhl (CTaib, Yyr'yH, JIOPATIOMUHHI, OpOH3a) U UX IPUMEHEHHUE B ObITY U
MIPOMBIIIJICHHOCTH.

L[IenquHe MCETAaJJIbI: IIOJIOKCHUEC B HepnozmquKoﬁ CHUCTEMEC XMMHUYCCKUX JJICMCHTOB I[ . MCHHGHeeBa, CTPOCHUE NX aTOMOB, HAXOXICHUC B
IIpupoac. du3nyeckue U XMMHUYECKHE CBOMCTBA (Ha IpUMEPC HATPUA U KaJ'II/ISI). OKCI/I,I[BI U TUAPOKCHUABI HATPUA U KaJIUs. HpI/IMCHeHI/IC IICJIOYHBIX
MCTAJLJIOB U UX COCHHHGHHﬁ.

[lenouHo3eMenbpHbIE METAIIBI MATHUM 1 KanbLui: nonoxxkenue B [lepuoandeckoit cucteme xumudeckux anemenTos /. . MenpeneeBa, ctpoenue ux
aTOMOB, HaXOJIeHHe B npupoie. Puzndeckue U XMMUYECKHE CBOMCTBA MarHus 1 Kanblius. Baxuelmne coequHeHus Kanbus (OKCH, TUAPOKCUT,
coiu). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHMS.

AIOMMHUI: ITOJIOKCHUE B Hepnonnqecxoﬁ CUCTCMEC XUMHUYCCKUX 3JICMCHTOB ]_I . MeHz[eneeBa, CTPOCHUC aTOMaA, HAXOXKJICHUC B IIPUPOJC.
dusznyeckue U XUuMHUECKHE CBOMCTBA alFOMHUHUSL. AM(I)OTepHLIe CBOICTBa OKCHJA U HApOKCHUaa aTFOMHUHUS.



Keneso: nonoxenue B [lepuoanueckoin cucreme xumuueckux ieMeHToB J[. M. MenzeneeBa, cTpoeHre aToMa, Hax0KIeHHE B Ipupoje. Pusznueckue
U XUMHUYECKHUe CBOMcTBa xkene3a. OKcuipl, ruapokcu bl v conu xenesa (11) u xxenesa (I1I), ux cocras, cBolicTBa U MOIy4YEHUE.

XUMHUYECKUI IKCIIEPUMEHT:

03HAaKOMJIEHHE ¢ 00pa3IiaMi METAJIOB U CIUIABOB, UX (PM3MYECKUMU CBOWCTBAMH, H3y4YE€HUE PE3YJIBTATOB KOPPO3UU METAIIIOB (BO3MOKHO
WCIIOJIb30BaHNUE BUICOMATEPUAIIOB), 0COOEHHOCTEHN B3aMMOICHCTBUS OKCHIA KaIbIIUs U HATPUS C BOJOU (BO3ZMOYKHO MCTIOJIb30BaHUE
BHJIEOMATEPHUAJIOB), UCCIEAOBAHNE CBOMCTB KECTKOM BOJIBI, MPOIECCa TOPEHUS Kee3a B KUCIOPOie (BO3MOXKHO MCIIOJIH30BAHNE BUIEOMATEPHAIIOB),
MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIIM HA HOHBI: MarHus, Kajablvs, aTllOMUHUs, ITuHKAa, xene3a (11) u xenesa (I11), meau (II), nabnronenue u
OTIMCaHUE TIPOIIECCOB OKPAIIMBAHUS IJITAMEHN MOHAMU HATPHS, KATHS M KaJIbIUs (BO3MOKHO UCIIOJIH30BAHKUE BUIEOMATEPUAIIOB), UCCIIEI0BaHUE
aM(}OTepHBIX CBOMCTB THAPOKCH/IA ATFOMUHHMS M THAPOKCH/IA IIMHKA, PEIIEHNE YKCTICPUMEHTAIBHBIX 3a71a4 10 TeMe «BaxHel e MeTauibl 1 uX
COCTMHCHUS.

XuMHS M OKPYKAIOLIAS cpeaa

BemectBa 1 MmaTepuaibl B IOBCEAHEBHOM KM3HU Yell0oBeKa. bezonacHoe UCoib30BaHUE BEMIECTB M XMMHUYECKUX peakiuii B ObITy. [lepBas momMo1s
MIPU XUMHYECKUX 0XKOTaX M OTPABIICHUSX.

XUMUYECKOe 3arpsi3HeHUE OKpyXKarouleil cpenl (mpeenbHas JomycTuMas KOHLeHTpanus BeuiecTs, qaiee — [1JIK). Poib xumun B pemenun
9KOJIOTMYECKUX MPOOIIeM.

XUMHUYEeCKHUI IKCTIEPUMEHT:
U3y4eHue 00pa3loB MaTepuaoB (CTEKIIO, CIJIaBbl METAJIOB, MIOJTMMEPHbIE MaTepUalbl).
MexnpeaMeTHbie CBSI3H

Peanuzanus MCKIIPCAMETHBIX CBs3el IIpU NU3Y4YCHUU XUMUHU B 9 knacce OCYHICCTBJIACTCA YCPE3 UCIIOJIb30BAHUC KAK O6I_HI/IX CCTCCTBCHHO -HAYUYHBIX
HOHHTHﬁ, TaK U HOHHTHﬁ, ABJIAOMUXCA CUCTCMHBIMHA JJISI OTACJIBHBIX IPECAMETOB €CTECCTBECHHO-HAYYHOT'O IIUKJIA.

O6H_[I/Ie CCTCCTBCHHO-HAYYHBIC ITIOHATHUSA: Hay‘lHBIfI (I)aI(T, THUIIOTE34a, 3aKOH, TCOPUs, aHaJIn3, CHUHTC3, maccmbnxaunﬂ, NEPpUOANYIHOCTD, H8.6JHOI[CHI/IC,
SKCIICPUMCHT, MOACIINPOBAHNEC, U3SMCPCHUEC, MOJCJIb, SIBJICHUC, HapHI/IKOBHﬁ 3(1)(1)GKT, TCXHOJIOT M, MAaTCpHUAJIbI.



du3uKa: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU, U30TOIIbI, PAAMOAKTUBHOCTb, MOJIEKYJIA, JJICKTPUUYECKHUM 3apsii, IPOBOIHUKH,
MTOJIYIIPOBOTHUKH, TUJICKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEJIO, 00bEM, arperaTHOE COCTOSIHUAE BEIIECTBA, I'a3, pAaCTBOP, PACTBOPUMOCTb,
KpUCTaJUTHYECKas peméTka, CriaBbl, (PU3NYECKUE BEIIMYUHBI, €IMHULIBI N3MEPEHHUs, KOCMUYECKOE MMPOCTPAHCTBO, TUTAHETHI, 3BE3/1b1, COTTHIIE.

Buosnorus: potocunTes, npixanue, Ouochepa, IKocucTeMa, MUHEpAIbHBIE YI0OPEHNs, MUKPO3JIEMEHTHI, MAKPO3JIEMEHTHI, TUTATSIbHBIC BEIIECTBA.
I'eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbl, TOPHBIE IOPO/IbI, IT0JIE3HBIE NCKOTIAEMBbIE, TOIIIMBO, BOJHBIE PECYPCHI.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA3OBAHMUSA

JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaMMBI OCHOBHOTO 00IIET0 00pa30BaHMUs JOCTHTAIOTCS B X0/Ie OOYUSHHsI XMMHHU B €IMHCTBE YUEOHOH 1
BOCIIMTATEIILHON JICATEIILHOCTH B COOTBETCTBHU C TPATUIIHOHHBIMU POCCHHCKUMH COIIMOKYTBTYPHBIMH U JTyXOBHO-HPaBCTBEHHBIMH IIEHHOCTSIMH,
MPHUHATHIMHU B OOIIIECTBE MTPABUIIAMH U HOPMaMHU MOBEACHUS U CIIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHUSI, CAMOPa3BUTHS U COITUATTU3AIIH
00yJaronuxcs.

JImuHOCTHEBIE PE3YIbTATHI OTPAXKAOT TOTOBHOCTb 06yqafoumxc;{ PYKOBOACTBOBATLCA CHCTEMOM ITO3UTHBHBIX HEHHOCTHBIX OpI/IeHTaI_[I/Iﬁ " paCIIUPEHUEC
OMbITA JCSITEIBHOCTU Ha € OCHOBE, B TOM YHCJIC B 4aCTHU:

1) maTpHOTHYECKOT0 BOCIIUTAHUS:

[IEHHOCTHOTO OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY M HAYYHOMY HACJIEAUI0, TOHUMAaHUs 3HAUEHUSI XUMUUYECKON HAyKH B
YKU3HU COBPEMEHHOTO 00I11eCTBa, CIIOCOOHOCTH BIa/IeTh JOCTOBEPHOI MHPOpMAIIMEH O TePEIOBbIX JOCTHKEHUSIX U OTKPBHITUAX MHUPOBOU U
OTEUECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTPOICTBE MHUpa U OOIIECTBa;

2) TPAKAAHCKOT0 BOCTINTAHUSI:

NpEACTaBJIICHUA O CONUAJIBHBIX HOPpMaAX U MpaBUJIaxX MCKINIHOCTHBIX OTHOIIICHU B KOJIJICKTUBC, KOMMYI{HKaTHBHOﬁ KOMIICTCHTHOCTHU B O6I.I.[€‘CTB€HHO
HOHCBHOﬁ, yqe6HOHCCHCI[OBaTCHLCKOﬁ, TBOp‘IGCKOfI " Jpyrux Buaax ACATCIbHOCTU, TOTOBHOCTH K pa3Hoo6pa3H01"4 COBMECTHOH JI€ATEILHOCTU npu



BBINIOJIHEHUH Y4€OHBIX, [I03HABATEIbHBIX 33124, BHIIIOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB, CO3/1aHUU Y4EOHBIX IPOEKTOB, CTPEMIIEHHSI K
B3aMMOTIOHMMAHHUIO ¥ B3aMMOTIOMOIIH B TPOIECCE ITOU YIeOHOU AEATEIbHOCTH, TOTOBHOCTH OIICHUBATh CBOE MOBEICHUE U TIOCTYIIKH CBOUX
TOBApPHUIIEH C MO3ULUN HPABCTBEHHBIX U IIPABOBBIX HOPM C YYETOM OCO3HAHMSI ITOCIEACTBUM IIOCTYIIKOB;

3) HEeHHOCTH HAYYHOT O MO3HAHUS:

MHPOBO33PEHUYECKHE MPEICTABICHUS O BEIIECTBE U XUMHYECKON PEAKI[MH, COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
COCTaBJISAIOLIME OCHOBY JJIsl MOHUMAaHMSI CYLITHOCTH HayYHOUM KapTUHBI MUpPA, MPEACTABIECHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS IPUPOJIbI,
B3aMMOCBSI35IX YEJIOBEKA C IPUPOTHOM CPEIoi, O POJIU XUMHH B IIO3HAHUH 3TUX 3aKOHOMEPHOCTEM;

M03HABaTEeIbHbIE MOTUBBI, HAIIPaBJICHHbIE HA NIOJyYeHHE HOBBIX 3HAaHUN N0 XUMHH, HEOOXOAUMbIE 1JIsi O0BsICHEHHS HAOII01aeMbIX ITPOLIECCOB U
SIBIICHUH, TIO3HABATEIbHOU, HH(OPMAIIMOHHOMN U YUTATENBCKON KYJIbTYPHI, B TOM YHCIJIE HABBIKOB CAMOCTOSTEIbHON pabOThI ¢ yUeOHBIMU TEKCTaMH,
CIPaBOYHOM JIUTEPATYPOM, TOCTYITHBIMH TEXHUUECKUMHU CPEJICTBAMU MH(POPMAITUOHHBIX TEXHOJIOTHUA;

WHTEpeC K 00YUCHHIO U TTO3HAHUIO, JII0O03HATEIIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K CaMO0Opa30BaHUIO, IPOSKTHON U UCCIIEI0BATEILCKOM
NeSTeTbHOCTH, K 0CO3HAHHOMY BBIOOPY HAIIPABIIEHHOCTH W YPOBHS O0y4YCHHUS B JabHEHIIIEM;

4) ¢popMHpOBaAHMS KYJIbTYPHI 310POBbI:

OCO3HAHHUE [IEHHOCTH YKM3HHU, OTBETCTBEHHOTO OTHOLIEHHsI K CBOEMY 3/I0POBbIO, YCTAHOBKH Ha 3JI0POBbI 00pa3 )HU3HH, OCO3HAHHME TOCICICTBU I 1
HEMPUATHE BPEIHBIX PUBBIUCK (YIIOTPEOICHHS aIKOT0JIsl, HAPKOTHKOB, KYPEHHUs ), HEOOXOMMOCTH COOIIOACHHMS TIPaBHiI O€30MIaCHOCTH TIPH
o0palleHuH ¢ XHMHYECKUMH BENIECTBAMHE B OBITY U pEalbHOM KHU3HHU;

5) Tpy/10BOT0 BOCIIUTAHUS:

HHTEPEC K MPAKTHUECKOMY M3YUEHHIO TPOGECCHii M TPY/Ia pa3IMuHOro pojia, yBaKEHUE K TPYIY M Pe3yjibTaraM TPYJAOBOM JIESITEIBHOCTH, B TOM YHCIIE
Ha OCHOBE NPUMEHEHHsI IPEJMETHBIX 3HAHHUHN 110 XUMHH, OCO3HAHHBIN BHIOOD MHIMBHUIYAIBHOM TPAEKTOPHH MTPOIOJDKEHHsI 00pa3oBaHUs ¢ y4ETOM
JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, YCIIENTHON MPOECCHOHAIBHOM AEATENBHOCTH U

pPa3sBUTUA HCO6XOI[I/IMBIX YMCHHﬁ, TOTOBHOCTBH aIalITUPOBATLCA B HpO(i)eCCI/IOHaJ'IBHOI\/'I cpeac;

6) PIKOJIOrNYeCcKOr0 BOCIIMTAHMA:



9KOJIOTMYECKHU 11e]1eCO00pa3HOE OTHOIIEHUE K IPUPOJIE KaK MICTOUYHUKY XKU3HHU Ha 3eMIle, OCHOBE €€ CyIIeCTBOBAHUS, IIOHUMAHUE LIEHHOCTH 3710POBOr0
u Oe30macHOro o0pasa JKU3HH, OTBETCTBEHHOE OTHOILICHHE K COOCTBEHHOMY (PM3MYECKOMY M ICUXUYECKOMY 3/I0POBbIO, OCO3HAHHE IIEHHOCTH
co0OroieHHs paBuJI 0€301aCHOTO MOBEJCHUS ITPH PabOTE C BEIIECTBAMU, a TAKXKE B CUTYAlUAX, YIPOKAIOIINX 310POBBIO M )KHU3HU JIIO/IEH;

CIOCOOHOCTH MPUMEHSATH 3HAHUS, TOJTydaeMble IPH U3Y9EHUH XUMHH, JJIS PEIICHUs 3a/1a4, CBA3aHHBIX C OKPYKAIOLIEH MPUPOJTHON CPEIOH, IS
MTOBBILLIEHUS YPOBHSI KOJIOTHUECKON KYJIbTYPhl, OCO3HAHUS ITI00AJILHOTO XapaKTepa 3KOJOTUYECKUX MPOoOIeM U MyTell UX peleHus MoCpeICTBOM
METOJI0B XUMHH, SKOJOTUYECKOIO MBIIIUIEHHS], YMEHUSI PYKOBOJACTBOBATHCS UM B ITO3HABATEIIBHONW, KOMMYHUKAaTUBHOM M COLMATIbHOM MPAKTHUKE.

METAINIPEAMETHBIE PE3YJIBTATHI

B cocTaBe metanpeMeTHBIX Pe3y/IbTaTOB BhLACISIOT 3HAYMMBbIE 71 (GOPMHUPOBAHMSI MUPOBO33PEHUS OOIIIEHA YUHbIE TIOHATHUS (3aKOH, Teopus,
MIPUHIINI, TUIIOTE3a, PaKT, cucTeMa, MPOIlecC, IKCIEPUMEHT U JIPYTOE. ), KOTOPbIE UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YUEOHBIX MTPEIMETax U
MTO3BOJISIFOT HA OCHOBE 3HAHUHN U3 ATHX NPEeaMETOB (hOpMUPOBATH MPEACTABIECHUE O LIEJIOCTHON HAyYHOW KapTHHE MUPA, U YHUBEPCAJIbHbIE yueOHbIE
necTBUs (MM03HaBaTEIbHbIE, KOMMYHHUKAaTUBHBIE, PETYISATUBHBIE), KOTOpPbIE 00ecneunBatoT (OPMUPOBAHUE TOTOBHOCTH K CAMOCTOSITEILHOMY
IUTAHUPOBAHUIO U OCYLIECTBICHUIO YUEOHOM e TETbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIEC YUeOHbIe 1eliCTBHS
Ba3oBble JJornueckue neiicTBus:

YMCHUA UCII0JIBb30BATb HpI/IéMBI JIOTUYCCKOI'O MBIIIJICHHUSA ITPHU OCBOCHUN 3HAHUM: PACKpPbIBATb CMbICII XUMHYCCKUX MMOHSTHMN (BBII[GJ'IHTB ux
XapPaKTCPHLBIC ITPHU3HAKH, YCTAHABJIMBATb B3aAUMOCBA3b C IPYIrUMHA HOHHTI/IHMI/I), HCIIOJIB30BAaTh IIOHATHA JJIA 00BACHEHUS OTACIBbHBIX (baKTOB u
ﬂBJ'IeHHfI, BI)I6I/IpaTB OCHOBAHUA U KPUTCPUHN IJIA KJ'IaCCI/I(bI/IKaI_[I/II/I XUMHNYECCKHUX BCIICCTB U XMMHUYCCKUX peaKHHﬁ, YCTaHaBJIMBATb HPUYNHHO -
CJICACTBCHHBIC CBA3U MCIKAY 00BbEKTaMU HU3Y4YCHHA, CTPOUTD JIOTUYCCKUC PACCYKIACHUA (I/IH,ZLYKTI/IBHLIG, ACAYKTHUBHBIC, I10 aHaJ'IOFI/II/I), JAC€JIaTh BbBIBOAbI
M 3aKJIIIOYCHHUA,

YMCHHC IIPUMCHSTDH B IPOUCCCC MMO3HAHUA IIOHATHA (Hpe,[[MCTHbIC u MeTaHpe,I[MeTHBIe), CHMBOJIMYCCKHUEC (3HaKOBbIC) MOJCIIU, UCIIOJIb3YCMBIC B XUMUU,
Hp606paSOBBIBaTB KU POKO IIPUMCHACMBIC B XUMHWHU MOACIIbHBIC IIPCACTABJICHUSA — XAMHUYECKUH 3HAK (CI/IMBOJ'I BHCMCHTa), XHUMHNYCCKas q)opMyna n
YpaBHCHHC XHMHUYECKOH pCaKkiuun — npu pCuICHUU y‘{e6HO'H03HaBaTeHLHLIX 3agad, C y‘IéTOM 9THUX MOACITBHBIX HpCZ[CTaBJ'IeHI/Iﬁ BBIABJIATH U
XapaKTCpU30BaTh CYICCTBCHHBIC ITPU3HAKH NU3YYaCMbIX 00BEKTOB — XUMHYECKHUX BCIICCTB U XUMHNYCCKHUX peaKI_II/II\/’I, BBISBIIATH O6H_[I/Ie
3aKOHOMCPHOCTH, ITPUIUHHO-CIICACTBCHHBIC CBA3U U IIPOTUBOPCUYHA B U3YJACMBIX TPOUCCCAX U ABJIICHUAX.

Ba3oBnble ucciaenoBarebCcKHe eiicTBUA.



YMCHHUEC HCII0JIb30BATh MMOCTABJICHHBIC BOIIPOCHI B KAYCCTBC HHCTPYMCHTA IMIO3HAHMS, a4 TAKXKEC B KAUCCTBC OCHOBBI JJIA (1)OpMI/IpOBaHI/I$I THUIIOTE3BI I10
IMPOBEPKE MPAaBHUIIBHOCTU BBICKA3BIBACMBIX CY)I(ILGHI/Iﬁ;

nproOpeTeHNe OMBITA IO IJIAHUPOBAHUIO, OPTaHU3AIUN M TPOBEACHUIO YICHUYECKUX IKCIIEPUMEHTOB, YMEHHE HAOII01aTh 32 XOIOM IIpoIiecca,
CaMOCTOSITEIIEHO MTPOTHO3UPOBATH €0 Pe3yabTaT, GOPMYIMPOBATH 00OOIIEHHS U BBIBOIBI 110 PE3yJIbTaTaM MPOBEAEHHOTO OTBITA, UCCIICIOBAHMUS,
COCTaBJIATh OTYET O MpOoAETaHHON padoTe.

Pa6ora ¢ undopmanmueii:

yMEHHE BBIOMpPATh, aHAIM3UPOBATh U UHTEPIIPETUPOBATh MH(POPMALIMIO PA3TUYHBIX BUJIOB U (DOPM MpEICTaBICHHUS, TOIY4aEMYIO U3 Pa3HBIX
HCTOYHUKOB (HAy4HO-TIOMYJISIpHAsl IMTEPATypa XMMHUUECKOTO COJIepKaHusl, CIIpaBOYHbIe ocolusi, pecypchl HTepHETa), KpUTUYECKHU OLIEHUBAThH
MIPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HHPOPMALIHUIO;

YMEHHE MPUMEHSATh Pa3INnYHbIE METO/IbI U 3aIIPOCHI ITPH MOUCKE U 0TOOPE HH(OPMALIUK U COOTBETCTBYIOIINX JAHHBIX, HEOOXOUMBIX IS
BBITIOJTHEHUS YUCOHBIX U MIO3HABATEILHBIX 33124 ONPENEIEHHOTO THIIA, IPUOOPETEHHE OTBITa B 00JIACTH UCIIOIB30BaHUS MHPOPMAITHOHHO -
KOMMYHHUKATHBHBIX TEXHOJIOTHiA, OBJIaICHUE KYJIbTYPOi aKTUBHOTO MCIIOJIb30BAaHUS PA3IMYHBIX TOUCKOBBIX CUCTEM, CAMOCTOSITEIILHO BEIOUPATh
ONTUMAITbHYIO (POPMY TIPEACTaBICHHUS HH(POPMAIIMN U HILUTIOCTPUPOBATH pelllaeMble 33/1a4H HECIIO)KHBIMUA CXEMaMH, UarpaMMaMH, IPYTUMHU
dhopmamu rpaduKy ¥ ©X KOMOMHAIUSAMU;

YMEHHE HUCII0Ib30BaTh U aHAIU3UPOBATH B Mpoliecce y4eOHOU U UCCIIE0BATEIbCKON IEeATEIBHOCTH HH(DOPMALIMIO O BIMSHUM MTPOMBIIIIIE HHOCTH,
CEJIbCKOTO XO3SIMCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPY)KAIOILIEeH MPUPOIHOMN Cpebl.

KoMMyHMKaTHBHBbIE YHHUBEpPCAJIbHbIE Y4eOHbI€e JeiCTBUA:

YMEHHUS 33/1aBaTh BOIPOCHI (B XOJI€ IUayora u (Mjm) IMCKYCCHH) MO CYIIECTBY 00CYyk1aeMoi TeMbl, JOPMYIHUPOBATH CBOU MPEATIOKEHUS
OTHOCHUTEIILHO BBITIOJIHEHUS IPETIOKEHHON 3a1auu;

YMCHHUS NMPEACTABJIIATDH IMOJYYCHHBIC PE3YJIbTAThI MO3HABATEILHOM AESITEILHOCTHU B YCTHBIX U ITUCBMCHHBIX TCKCTAX; ACJIAaTh MMPE3CHTAIHUIO PC3YIIbTATOB
BBIIIOJIHCHUA XUMHUYCCKOI'0 3KCIICPUMCHTA (na60paTopHoro OIIbITA, J'Ia60paT0pH01>i pa60TBI 10 MCCIIEIOBAHUIO CBOMCTRB BCIICCTB, yqe6Horo HpOCKTa);

YMCHUA yqeGHoro COTPYAHHUUICCTBA CO CBCPCTHHUKAMU B COBMECTHOH MMO3HABATEIBLHOM U HCCIIEA0BATEIbCKOMN AeSITeIbHOCTH IIpu pCUICHUN
BO3HHKAOIMKNX Hp06J'IeM Ha OCHOBC yqéTa O6IJ_[I/IX HHTEPCCOB U COTIaCOBAHUSA MO3UITHN (O6CY)K,[[6HI/I$I, oOMeH MHCHUAMHU, «MO3T'OBBIC IITYPMBI»,
KOoOpAuHalus COBMCCTHBIX HCﬁCTBHﬁ, ONPCACIICHUEC KPUTCPHUECB 110 OLICHKC KAUYCCTBA BBINIOJIHEHHOM pa6OTLI n z[pyrne).



PerJIHTI/IBHbIe YHUBEpPCAJIbHBbIC y‘leﬁl—[ble JeHCTBHUA:

YMEHHE CaMOCTOSTEIbHO ONPEEIIATh LN JESITEbHOCTH, INIAHUPOBATh, OCYLLECTBIISITh, KOHTPOJIUPOBATh U IPU HEOOXOJUMOCTH KOPPEKTUPOBATH
CBOIO JIESITEITLHOCTD, BEIOMPATh Hanbo1ee F3pPeKTHBHBIE CIIOCOOBI pelIeHHs YYeOHBIX U MO3HABATEIBHBIX 33/a4, CAMOCTOSITEIIbHO COCTABIISATh UIH
KOPPEKTUPOBATh MPEAJI0KEHHBIN aIrOpUTM ASUCTBUN IPU BBIIIOJHEHUH 3a/1aHUM C YUETOM IOJIy4EHUSI HOBBIX 3HAHUI 00 U3y4aeMbIX 0ObEKTax —
BEILIECTBAX U PEAKLHUSX, OLICHUBATh COOTBETCTBHUE MOJYYEHHOIO PE3yJIbTAaTa 3asBJICHHOMN LIEIM, YMEHUE UCITOJIb30BAaTh U aHAJIU3UPOBATh KOHTEKCTHI,
IIpeAJIaraéMble€ B YCJIOBUHU 3a/IaHAM.

HNPEAMETHBIE PE3YJIbTATbBI

B cocTaBe npeaMeTHBIX pe3yabTaTOB 110 OCBOEHUIO 0053aTEILHOIO COIep KaHMsl, YCTAHOBJIIEHHOTO JJaHHOM (enepanbHoil pabodeil mporpaMMoi,
BBIJISJISIIOT: OCBOEHHBIE 00yJYaIONUMHUCS HAyYHBIC 3HAHUS, YMEHHS U CIIOCOOBI ICUCTBUH, crieliupudecKre st MpeIMeTHON 001acTu «XUMUs», BUIbI
ACATCIIBHOCTH 110 MOJTYUYCHHUIO HOBOT'O 3HAHUA, €r0 MHTCPIPCTALINH, npeo6pa3OBaHmo U IPUMCHCHUIO B pa3JIMYHBIX y‘IG6HBIX 1 HOBBIX CUTyallUAX.

K koniy o6ydyenust B 8 kiiacce nmpeaMeTHbIE pe3y/IbTaThl HA 0230BOM YPOBHE JAOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y 00YUAIOMIMXCS YMEHUM:

PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MTOHATHI: aTOM, MOJIEKYJ1a, XUMHUYECKUI 3IEMEHT, IIPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh
(oHOpOIHAS M HEOJHOPOIHAS ), BAICHTHOCTh, OTHOCUTEIbHASI aTOMHAs U MOJIEKYJISIpHAsl Macca, KOJIMYEeCTBO BEIIeCTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi 10JIsl XUMHUYECKOT'0 AJIEMEHTAa B COCMHEHHUH, MOJISIPHBINA 00BEM, OKCHI, KUCJIOTa, OCHOBAHUE, COJIb, SJEKTPOOTPUIATEILHOCTD, CTEIICHb
OKHCJICHUS, XUMUYECKasl peakiusl, KilacCu(uKalus peakifii: peakluy COeTUHEHMs], PEaKIUU Pa3JIo’KEeHUs, PeaKIIMK 3aMEeIleHus], peaklui oOMeHa,
9K30- ¥ SHJIO0TEPMHUYECKHE PEaKIUH, TeIIOBON A(dEKT peakinu, 1Ipo aTOMa, JJIEKTPOHHBIN 0 aToMa, aTOMHasi OpOUTallb, paJyc aToMa,
XMUMHYECKas CBA3b, MOJISIPHAS U HEMOJsIpHAs KOBAJICHTHAs CBA3b, HIOHHAS CBSI3b, HOH, KATUOH, aHUOH, PACTBOP, MaccoBasi 10Ji4 BellecTBa (IpOIeHTHAs
KOHILIEHTpALIKs) B PaCTBOPE;

HWIUTIOCTPUPOBATH B3AUMOCBA3b OCHOBHBIX XUMHNYCCKHX MOHATUM U IMPUMCHATD 3THU ITOHATHA IIPU OITMCAHUU BCIICCTB U UX npeBpameHI/Iﬁ;
HCIIOJIb30BATh XUMHUUYCCKYHO CUMBOJIUKY AJId COCTABJICHUA (bOpMy.]I BCIICCTB U ypaBHeHI/Iﬁ XUMHNYCCKHUX pCaKHHﬁ;

OoNpCACIIAATh BAJICHTHOCTh ATOMOB 3JICMCHTOB B 6I/IHapHLIX COCAMHCHUAX, CTCIICHb OKHCJICHUA 3JICMCHTOB B 6I/IHapHI>IX COCAUHCHUAX, ITPUHAMJICIKHOCTD
BCIICCTB K OHpeI[eJIéHHOMy KJIacCcy COCIUHEHMH 10 (pOpMyJ'IaM, BHUJI XUMHYECKOH CBS3HU (KOBaJ'IeHTHaH u I/IOHHaﬂ) B HCOPIraHUYCCKUX COCANHCHU AX;



packpsiBaTh cMmbica [lepronnueckoro 3akona J[. 1. MenaeneeBa: 1eMOHCTPUPOBATh MOHUMAHUE IEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMHUUYECKUX
2JIEMEHTOB OT UX MOJIOKEeHUS B [lepronyeckoit cucrteMe, 3aKOHOB COXPaHEHHsI MacChl BEIIECTB, IOCTOSIHCTBA COCTABA, ATOMHO-MOJIEKYJIIPHOTO
y4eHus1, 3aKoHa ABOTajpo;

OTIUCBIBATh U XapaKkTepu30BaTh TA0OINUYHYIO0 GopMy [lepronnueckoi cucTeMbl XUMHUYECKUX 2JIEMEHTOB: pa3inyaTh MOHITHS «TJ1aBHas nmoArpymmna (A-
rpynmna)» u «nodounas noarpymnma (b-rpyrmma)», Manbie u 60JbIITHE IEPUOIBI, COOTHOCUTH 0003HAUYECHMSI, KOTOPhIE UMEIOTCS B TAOJIUIIE
«Ilepuoauyeckasi cucreMa xumuyeckux semeHToB J[. . MenzaeneeBa» ¢ 4MCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS aTOMOB XMMUYECKUX IJIEMEHTOB
(cocraB u 3apsia sapa, oOl1ee YUCIO 3JIEKTPOHOB U paCHpeesIeHNE UX M0 3JIEKTPOHHBIM CII0SAM);

KJ'IaCCI/ICbI/II_[I/IpOBaTB XUMHYCCKUEC 3JICMEHTBI, HCOPraHUYCCKUE BEIICCTBA, XUMHWYCCKUEC PCAKITUH (I'IO YUCIIY U COCTaBY YHYAaCTBYIOIIHUX B pCAKIIUA
BEIECTB, 110 TEIIOBOMY 3P PeKTy);

XapaKTepH30BaTh (OMUCHIBATH) OOIINE XMMHUECKHE CBOICTBA BEILIECTB PA3IMYHBIX KJIACCOB, MOATBEPXKAas OMUCAHUE TPUMEPAMU MOJIEKYIISIPHBIX
YPAaBHEHUI COOTBETCTBYIOIIMX XMMUYECKUX PEAKIINN;

IIPOrHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTH OT UX KAQUYCCTBCHHOI'0 COCTaBa, BO3SMOXXHOCTH IMTPOTCKAHUA XUMHUYCCKUX npeBpameHHﬁ B
Pa3IMYHBIX YCIIOBHAX;

BBIYUCIIATHD OTHOCUTCIIbHYIO MOJICKYIIAPHYIO 1 MOJISIPHYIO MAaCChl BEIICCTB, MAaCCOBYIO JOJHO XUMHUYCCKOTI'O 3JIEMCHTA 110 (l)OpMYJ'Ie COCIUHCHUA,
MaCCOBYIO JOJIIO BE€UIECTBA B paCTBOPE, IMIPOBOJUTH pvaéTBI 110 YPaBHCHHUIO XUMHWYECKOH pPE€aKknuun;

MIPUMEHSITH OCHOBHBIE OTlepaIlMi MBICIUTEIbHOMN JAEATENHHOCTH — aHAIN3 U CUHTE3, CpPaBHEHHE, 0000IIeHIe, CUCTEMAaTH3aIHI0, K1acCu(UKAIINIO,
BBISIBJICHHE PUYMHHO-CIICCTBEHHBIX CBA3EH — JJIs1 M3YUEHUsI CBOMCTB BEILIECTB U XUMUYECKUX PEaKIUi, €CTeCTBEHHO-HAYYHbBIE METO bl TO3HAHUS —
HaOI0IeHNE, U3MEPEHUE, MOICIMPOBAHNE, YIKCIIEPUMEHT (peabHbIN U MBICIICHHBIH);

CJIeIOBaTh MPaBUJIaM IMOJIb30BAHMS XUMHUYECKON TOCYI0M U Tab0paTOpHBIM 000pyI0BAaHUEM, a TaKKe MpaBUiIaM oOpallleHus ¢ BEIIeCTBaMU B
COOTBETCTBUU C MHCTPYKLHUSMH IO BBITOJHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB MO MOJYYEHUIO U COOMPAHUIO ra3000pa3HBIX BEIIECTB
(BoIOpOAa U KUCIOPO/Ia), IPUTOTOBICHUIO PAaCTBOPOB C ONpPeeIEHHON MacCOBOH /10J1ei pacCTBOPEHHOTO BEIIECTBA, MNIAHUPOBAThH U MPOBOIUTH
XMUMHUYECKHE IKCIIEPUMEHTHI 110 PACTIO3HABAHUIO PACTBOPOB MIEN0YEH U KUCIOT C MOMOIIBIO HHIUKATOPOB (JTakMyc, (heHondTanent, MeTUIOPaHK U

apyrue).

K koHIy 00ydeHus B 9 kJjiacce mpeIMeTHbIE pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPAXXaTh CHOPMHUPOBAHHOCTD Y OOYJAIOIIUXCS YMEHHIA:



PacCKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX NOHATUI: XMMUYECKUI JIEMEHT, aTOM, MOJIEKYJ1a, HOH, KATHOH, aHUOH, IIPOCTOE BEILIECTBO, CI0KHOE
BEIIIECTBO, BAJICHTHOCThH, AIEKTPOOTPHUIIATEIIBHOCTD, CTEIICHb OKUCIICHUS, XUMUYECKasl PEaKIUs, XHMUYECKas CBS3b, TEIIOBOH 3(h(EKT peakiiuu, MoJIb,
MOJISIPHBIM 00BEM, pacTBOP, JIEKTPOJIUTHI, HEAJIEKTPOIIUTHI, JIEKTPOIUTHUECKAs JUCCOLMAINS, pEaKLIMi HOHHOTO 0OMeHa, KaTajau3aTop, XMMUYECKoe
paBHOBecHE, 00paTHUMble U HEOOpAaTUMBbIE PEaKIUHU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU, OKUCIUTEIb, BOCCTAHOBUTENb, OKUCIECHUE U
BOCCTAHOBJICHHE, AJUIOTPOTHS, aM(POTEPHOCTh, XUMHUYECKast CBSA3b (KOBAJICHTHAS, HOHHASI, METAJUINYECKas ), KpUCTAJUINYECKask peméTka, KOp po3us
METAJUIOB, CILIABBI, CKOPOCTh XMMUYECKON PEaKLnH, IpeieiabHo nonycrumas konuentpanus [IJIK BemecTsa;

MJUTFOCTPUPOBATH B3aWMOCBS3b OCHOBHBIX XUMHYECKUX ITOHATHN U IPUMEHSATH 3TU MOHATHUS IIPU ONMCAHUH BEIIECTB U UX IIPEBPALLCHUN;
HCIO0JIb30BAaTh XMMHUYECKYIO CUMBOJIMKY JUIsl COCTaBIEHUS (JOPMYJI BEIIECTB U yPaBHEHUI XUMUYECKUX PEAKIIHIA;

ONIPENENATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B COCAMHEHUSAX PA3JINYHOTO COCTABA, IPUHAJIEKHOCTD BEIIECTB K
OTpeIeIEHHOMY KJIacCy COEMHEHHM 10 popMyrnaM, BUJI XUMHUYECKOH CBSI3U (KOBaJIEHTHAs, MOHHAs, METaJNINYecKasi) B HEOPraHUIeCKUX
COEJIMHEHUSX, 3aps]] HOHA 110 XUMUYECKOH (opMyIie, XapaKTep Cpe/ibl B BOJHBIX paCTBOPAaX HEOPraHMUECKUX COSAMHEHUM, THI KPUCTANINYECKOM
pPEIETKA KOHKPETHOTO BEIIECTBA;

packpbiBath cMbici [lepuoanueckoro 3akona /. 1. MenzaeneeBa 1 1eMOHCTPUPOBAThH €ro IOHMMAaHUE: OMUCKHIBATH U XapaKTepU30BaTh TAOIUYHY IO
¢dopmy Ilepuonnyeckoil cucTeMbl XUMHUYECKHUX 3JIEMEHTOB: pa3inyaTh MOHATUSA «TJ1aBHas noArpymnmna (A-rpymnmna)» u «mnodoynas noarpymnna (b-
IpYIINa)y», Majble U O0JIbIINE IEPUOIbI, COOTHOCUTh 0003HAYEHUS, KOTOPHIE UMEIOTCS B IEPUOIUUECKOM TaOIHIle, C YUCIOBBIMU XapaKTePUCTUKAMU
CTPOEHUSI aTOMOB XUMUYECKHX AJIEMEHTOB (COCTaB U 3aps/ siipa, 00Iliee YHCIO IEKTPOHOB U PaCIpeieiICHHE UX M0 JIEKTPOHHBIM CIIOSIM), 0OBACHATH
oO1rue 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB AJIEMEHTOB U UX COEIMHEHUH B MpejiesiaX MajblX MEPUOA0B U IIaBHBIX MOATPYII C YYETOM CTPO CHUS
UX aTOMOB;

KHaCCI/I(bHL[HpOBaTB XUMHUYCCKHUC JJICMCHTBI, HCOPraHNMYCCKHUEC BCIICCTBA, XUMHUUCCKUC PCAKIIUU (HO YHCIIY U COCTABY YHYAaCTBYROIIUX B PCAKIIUU
BCIICCTB, IO TCILNIOBOMY a(b(beKTy, 110 U3MEHEHUIO CTEIICHEH OKUCIICHUS XUMUYECKUX BHGMGHTOB);

XapaKTCPHU30BaATb (OHI/ICBIBaTB) O6H.[I/Ie nu cneun(bnqecxne XUMHYECKHE CBOMCTBA IMPOCTBIX U CJIOKHBIX BCHICCTB, IIOATBECPKAAsA OIIMCAHUC ITPUMEpPAMHU
MOJICKYJIAPHBIX 1 HOHHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKuHﬁ;

COCTaBJIAATb YPABHCHUS BHCKTpOHHTquCKOﬁ Jucconuanuu KucJoT, HIeI04Ye 1 COHCﬁ, IIOJIHBIC 1 COKpaIJ_[éHHLIe YpaBHCHUA peaKHI/Iﬁ HMOHHOTO O6M6Ha,
YpaBHCHUA peaKI.[PIfI, MNOATBCPIKAAOIMINX CYIIICCTBOBAHUC T€HETUYECKOM CBS3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB,

PACKpPBIBATH CYIIHOCTH OKUCIIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peakunﬁ NoCpeACTBOM COCTABJICHUSA SJICKTPOHHOTO OamaHca 3TUX peakunﬁ;



IIPOTHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHHS, BO3BMOKXHOCTH NPOTCKAHUA XUMHUYCCKUX HpeBpaIlIeHI/Iﬁ B PA3JIMYHLBIX YCIOBHUAX;

BBIUUCIIATH OTHOCUTENIFHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJIF0 XUMUYECKOTO 3JI€MEHTa 10 (popMysie CoeAnHEHMS,
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOINUTH PACUETHI 1O YPABHEHUIO XUMUYECKON PEaKIInu;

CO0JTI01aTh MTPABUIIA TTOJIB30BAHUS XMMUYIECKON TIOCY0i1 1 1ab0opaTOpHBIM 000pyIOBaHHEM, a TAKXKE IPaBHUIa OOPAIIEHNUS C BEIECTBAMH B
COOTBETCTBUHU C MHCTPYKLUUAMMU 110 BBITIOJTHCHUTIO na6opaTopHHx XUMHUYCCKUX OIIBITOB 110 MMOJTYUYCHUTIO U CO6I/IpaHI/II-O F33006p33HI>IX BEUICCTB
(aMMMaKa M yrieKucioro rasa);

MIPOBOJIUTH PEAKIINH, ITOATBEPKIAIOIINE KAYECTBEHHBIN COCTAB Pa3JIMUHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHU -, OpOMUI-, HOIHUI-,
kapOoHat-, pocdar-, cunukar-, cyabhar-, THAPOKCUI-UOHBI, KATHOHBI aMMOHUS M HIOHBI U3YYCHHBIX METAJIOB, TPUCYTCTBYIOIINE B BOIHBIX
pacTBOpax HEOPTAaHNMYECKUX BEIIECTB;

IMPHUMCHATH OCHOBHEIC OII€paluu MBICITHTEIIFHOM ACATCIBHOCTHU — aHAJIN3 U CUHTC3, CPABHCHUC, O606H1€HI/Ie, CUCTEMATU3AIUIO, BBIABICHUC IPUYNHHO-
CICACTBECHHBIX CBs3CH — JJI U3YyUCHUA CBOMCTB BC€IICCTB U XUMHNYCCKHUX peaKHHﬁ, €CTCCTBCHHO-HAYYHBIC MCTObI ITIO3HAHUA — Ha6J'IIOI[eHI/IC,

U3MepeHue, MOJCTMPOBAHNE, SKCIIEPUMEHT (PEaJIbHBIN U MBICIEHHBIN).

TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KoauvecTBo 4acoB
No i/ HaumeHoBaHue pa3ie/ioB JaexkTpoHHble (HUGpoBbHIE)
- ¥ TeM IPOrpaMMbl Beero | KOHTPOJIbHbBIE IlpaxTHieckne o0pazoBaTelibHbIE pecypchbl
padoThI padoThI

Pasnea 1. IlepeoHayanbHbIe XMMHYECKHE IIOHATHSA

Xumusi — BaxxHas 001acTh
€CTECTBO3HAHMS U
MIPAaKTUYECKOU
JIESITEILHOCTH YEJIOBEKA

11 5 2 bubnuroreka LIOK https://m.edsoo.ru/7f41837¢



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

1.2

BemiectBa U XuMH4eCcKue
peakuuu

15

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

Hroro no pazneny

20

Pazjen 2. Baxuneiimime npeacTaBuTe M HEOPraHMYECKUX BelECTB

Bosnyx. Kucnopon.

2.1 6 bubmmoreka LIOK https://m.edsoo.ru/7f41837¢
[TorsTe 00 OKCHIax

2.2 Bozopox.Ionsrue o 8 Bu6suoreka [IOK https://m.edsoo.ru/7f41837c
KHCIIOTaX M COJISX

2.3 Bona. Pactsopei. Howsrue 5 BuGmmotexa LIOK https://m.edsoo.ru/7f41837¢
00 OCHOBaHUSX
OcCHOBHBIE KJIACCHI

2.4 HEOPraHUYECKUX 11 bubmoreka IIOK https://m.edsoo.ru/7f41837¢
COECIUHEHUN

Wroro o pazgeny 30

Pasznea 3. llepuoauueckuii 3axoH u [lepuoaudeckas cucrema xumuueckux 3jeMeHToB /[, U. MenneneeBa. CTpoeHue aToMOB. XUMHYECKAasI

cBsI3b. OKHCIUTEIbHO-BOCCTAHOBHTEIbLHBIE PC€AKIIUH

3.1

[Tepuonnueckuii 3aKOH U
[Tepuonnueckas cucrema
XUMHYECKHX 3JIeMEHTOB JI.
N. Mengeneea. CtpoeHue
aroMa

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

3.2

XuMuyeckas CBA3b.
OKHCIIUTEIIBHO-
BOCCTAHOBHTEIIbHEIC
peakuumn

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

Hroro no pasgeny

15

bubnuroreka L{OK https://m.edsoo.ru/7f41837¢

PesepBHOE Bpems

bubnmrorexa I{OK https://m.edsoo.ru/7f41837¢



https://m.edsoo.ru/7f41837c
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9 KVIACC
KoJsnyecTBo yacoB
No n/m HaumeHoBaHue pa3ae/ioB JuexkTponHble (¢ poBbIE)
} M TeM IPOrpaMMbl Beero | [KOHTPOIbHDBIE pakTiyeckue o0pazoBaTe/ibHbIE pecypchbl
padoThI padoThI

Paspgen 1. BemecTBo M XuMH4YecKHe peakiuu
[ToBTOpEeHME U yriryoieHue

1.1 3HAaHUI OCHOBHBIX Pa3/eioB 5 1 bubmmoreka LIOK https://m.edsoo.ru/7f41a636
Kypca 8 Kiacca

1.2 OcHoubie SAKOHOMEPHOCTH 4 bubmuoreka IOK https://m.edsoo.ru/7f41a636
XHUMHYCCKUX PEaAKIINN
DICKTPOIUTHICCKAS

1.3 MACCOLHALAS. XAMUUYECKHE 8 1 1 bubmmoreka LIOK https://m.edsoo.ru/7f41a636
peakIuu B pacTBOpax

Hroro no pazgeny 17

Pa3pen 2. Hemera/iibl M UX COeTUHEHU S
OO01as XxapakTepruCTHKa

2.1 XHUMHYECKUX 3JICMCHTOB 4 1 bubnuoreka IOK https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ['anorenst
OOr1ast xapakTepuCTUKa

2.2 XUMHACCIHX STCMCHTOR 6 bubnuroreka LIOK https://m.edsoo.ru/7f41a636

VIA-rpynnel. Cepa u e€
COEJIMHEHUS



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

OOmast xapakTepuCcTUKa
XUMHNYCCKHUX JJICMCHTOB

2.3 VA-rpynmst. Asor, hocdop 7 bubnmorexa LIOK https://m.edsoo.ru/7f41a636
1 UX COCANHCHUA
OO01as XxapakTeprucTUKa

2.4 XUMHHACCIHX 9JICMCHTOR 8 bubmmoreka LIOK https://m.edsoo.ru/7f41a636
IVA-rpynnel. Yraepon u
KpCMHHfI 1 UX COCOAUHCHU

Wroro mo pazueny 25

Pazgea 3. Mera/uibl 1 MX COeAMHEHUS

3.1 OO0m1re CBOMCTBA METAJIOB 4 bubmmorexa ITOK https://m.edsoo.ru/7f41a636

3.2 Baxcelinme meraiuist u ux 16 bubmmoreka LIOK https://m.edsoo.ru/7f41a636
COEJIMHEHUS

Hroro mo pazgeny 20

Pasznea 4. Xumus v OKpy:Kamomas cpeaa

4.1 Bewectsa u matepuaii B 3 bubmmoreka LIOK https://m.edsoo.ru/7f41a636
KU3HU YeJIOBEeKa

Hroro no pazneny

PesepBHOE Bpems bubmuoreka IOK https://m.edsoo.ru/7f41a636
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