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COJAEPXAHUE OBYYEHUA

8 KVIACC
IlepBoHayabHBIe XUMHYecKHe NOHATHSA. IIpeamer xumum.

Ponp xumuu B Ku3HM yenoBeka. XuMHUsS B cUCTeME HayK. Tena m BeumiectBa. Dusmyeckue
CBOICTBA BelIEeCTB. ArperatHoe cocTosiHue BeecTs. [lonaTre o Merogax no3HaHus B XUMUH. YuCThIe
BeniecTBa U cMecu. CriocoObl pa3iesieHus: CMeceu.

ATOMBI U MOJIEKYJIBl. XUMUYECKHE 3JIeEMEHTHI. CHMBOJIBI XUMHUECKUX 3JIEMEHTOB. [IpocThie u
CJIOKHBIE BEILECTBA. ATOMHO-MOJIEKYJISIPHOE YUYEHUE.

Xumuueckas Gopmysna. BageHTHOCT aTOMOB XMMHUYECKHUX 3JIEMEHTOB. 3aKOH TOCTOSHCTBA
coctapa BemlecTB. OTHOCHTENbHAsA aTOMHasi Macca. OTHOCUTENIbHAS MOJIEKYJIsIpHas Macca. MaccoBas
JIOJIST XUMHUYECKOTO DJIEMEHTA B COCTUHCHUM. KomnuectBo BemecrBa. Monbs. MonsipHas macca.
B3anmocBs3b KoMMyecTBa, Macchl U YMCIIa CTPYKTYPHBIX €AUHUI BemlecTBa. Pacuérel mo dopmynam
XUMHNYCCKUX COGI[I/IHGHI/II;'I.

dusnveckre ¥ XUMUYCCKUE ABJICHHUS. XUMHUYCSCKas Peakius U €€ MPU3HaKU. 3aKOH COXPaHCHHS
Macchl BEHIECTB. XHMMHYECKHe ypaBHeHWsA. Kiaccudukaims XUMUYECKUX peakinuii (CoemTuHeHws,
pa3IoXKeHMs, 3aMeIIeHHsI, 0OMEHa).

XHUMHYECKHH IKCIIEPUMEHT: 3HAaKOMCTBO C XMMMYECKOH MOCYAOH, mpaBujamMu paOoThl B
naboparopuu U mpuéMamu oOpalleHus: ¢ JJabOpaTOPHBIM 00OpPYIOBAHUEM, W3YYEHHE U OIMCAHUE
(U3MUECKUX CBOWCTB 0Opa3lOB HEOPraHMYECKHX BEIIECTB, HaOMoJeHNE (U3NUECKuX (TUIaBJICHHUE
BOCKa, TasiHUE JIbJ]a, paCTUpaHUE caxapa B CTYyIKe, KUIEHUE U KOHJEHCAIUs BOAbI) U XMMUYECKUX
(ropeHue cBe4H, MPOKATMBAHUE MEHOM MPOBOJIOKH, B3aMMOJICHCTBUE MeJla C KUCJIOTOM) SIBJICHHM,
HaOJII0/leHNEe M ONMCaHHE IPU3HAKOB IPOTEKAHUS XUMMYECKUX peakuuil (pas3jiokeHHe caxapa,
B3aMMO/JICHCTBUE CEPHOW KHCIIOTHI C XJOPHIOM Oapws, pasioxenue ruppokcuaa menu (1) mpm
HarpeBaHUM, B3aUMOJIeiicTBHE Xkefe3a ¢ pacTBopoM coiu meau (II), u3ydeHue cnoco6oB paszjeneHus
cMecel (C NOMOIbIO MarHuTa, (UIBTPOBAHME, BBIMAPUBAHME, AUCTUIIALUSA, Xpomarorpadus),
NPOBE/ICHHE OUYHUCTKH MOBAPEHHOM COJIHM, HAOMIOJAECHUE U OMMCAHUE PE3YJIbTATOB MIPOBE/ICHHS OIbITa,
WJUTIOCTPUPYIOLIET0 3aKOH COXPaHEHMsI MaCChl, CO3/IaHUE MO/IeJIeil MOJIEKYI (IIapOCTEP/KHEBBIX ).

Baxkneilmne nmpencTaBUTeNIN HEOPraHUYECKUX BellecTB Bo3nyx — cmeck ra3os. CocTas Bo3ayxa.
Kucnopon — snemMeHT M mpoctoe BemecTBo. HaxoxeHue kuciaopoaa B mpupoze, (puzndeckue u
XUMHUYECKHe cBoicTBa (peakiuu ropenus). Oxcuapl. Ilpumenenne kucnopoaa. CriocoObl MomydeHus
KUCIoposia B JabopaTopud M HpOMBIILIEHHOCTH. KpyroBopor kucinopona B mpupone. O30H —
JIJIOTPOIHAs MOANUDUKALMS KUCIOPOa.

TemmoBoit 3¢hdekT XuMHYECKOH peakiuud, TEePMOXMMHUYECKHE YpaBHEHHUS, HK30- u
SHIOTEPMUYECKHE PeaKkuU. TOMINBO: Yrolib U MeTaH. 3arps3HeHNe BO3/1yXa, YCHIICHUE TapHUKOBOTO
s dexTa, pazpyiieHrne 030HOBOTO CIIOA.

Bonopon — anemeHT u npoctoe BemecTBo. HaxoxkaeHue Boopoaa B mpupoe, pusndyeckue u
XHUMHUYECKHE CBOMCTBA, IPUMEHEHHE, CITIOCOOBI oayueHus. KuciaoTsl u comu.

MounsipHbIil 00bEM ra3oB. Pacd€rsl 0 XUMHUYECKUM YPAaBHEHHSIM.

®usnueckne cBoWcTBa BOAbl. Boma kak pactBoputens. PactBopel. Haceimennsle u
HEHACBIIICHHBIE PACTBOPBI. PacTBOPUMOCTS BEIECTB B BOAE. MaccoBast OIS BEIECTBA B PACTBOPE.
XuMuyeckue cBoicTBa BoJbl. OcHOBaHuA. Poilb pacTBOpOB B HpHpOAEe M B KHM3HM UEJIOBEKA.
Kpyrosopot Bojb!I B ipupoie. 3arpsi3HeHHE MPUPOAHBIX BOA. OXpaHa M OUYMCTKA MIPUPOIHBIX BOI.

Knaccudpukanus Heopranumueckux coeauHeHuid. Oxcunpl.  Knaccugukanus — OKCHIOB:
cojieoOpasyrome (OCHOBHBIE, KUCIOTHBIE, aM(OTepHble) U HecojeoOpasyrome. HomeHkmnarypa
okcuoB. dusnyeckne u XUMUYECKHEe CBOMCTBA OKCUIOB. [loryueHne OKCHIoB.

OcHoBaHus. KJ'IaCCI/I(I)I/IKaI_II/IH OCHOBAaHUM: MIEIOYH H HEpaCTBOPUMBIC OCHOBAHUA.



Homenknatypa ocHoBanuii. ®Dusnueckue W XUMUYECKHE CBOMCTBa OCHOBaHWil. [lomydyeHue
OCHOBAaHUU.

Kucnorer. Knaccudukanus kucnor. Homenknatypa KucioT. Pu3nyeckue W XUMHYECKHE
cBoiicTBa KUCIOT. P aktuBHOCTH MeTaiuioB H.H. bekerosa. [lonyuenue Kucmuor.

Conu. Homenknarypa coneil. @u3zndyeckue 1 XMMUYECKUE CBOMCTBA couel. [lonyduenue coneil.

'enernueckas CBsI3b MEXKIY KJIacCaMU HEOPraHUYECKUX COCOUHEHUI. XuMu4ecKkui
JKCHEPUMEHT: KA4eCTBEHHOE OIPEAEICHUE COACP)KaHUsA KUCIOPOAA B BO3AyXe, IIOIY4YCHHE,
coOupaHue, paclio3HaBaHHUE U U3y4YeHHE CBOICTB KHCIIOpO/1a, HAOII0IeHHE B3aUMOIEHCTBUS BEILIECTB
C KHUCJIOPOJIOM M YCJIOBUS BO3HHMKHOBEHMSI U NPEKpallleHUs TOpeHus (Mokapa), 03HaKOMJICHUE C
oOpa3namMu OKCHUJOB M OINMCAHHE MX CBOMCTB, MOJydyeHHUE, cCOOMpaHKe, paclio3HaBaHUE U U3ydeHUE
CBOMCTB BOJOpoAa (ropeHue), B3aumojeicTBue Bojopona ¢ okcuaom Meau (1) (Bo3moxkHO
UCIOJIb30BaHUE BHJIEOMATEPHANIOB), HAOIIOJEHHE O0pa3lloB BEUIECTB KOJUYECTBOM | MOJIb,
UCCIIEIOBaHNE OCOOCHHOCTEH pacTBOPEHUS BEILIECTB C PA3IUYHON PACTBOPUMOCTBIO, TPUTOTOBJICHHUE
PacTBOPOB C ONPENECIEHHON MacCOBOM JIOJIE PaCTBOPEHHOTO BELIECTBA, B3aWMOJEHCTBUE BOJBI C
MeTaulaMu (HaTpueM U KajbliueM) (BO3MOXHO HCIIOJIb30BAaHUE BHUIEOMATEPHAIIOB), MCCIEIOBAHUE
00pa3OB HEOPraHWYEeCKHX BEIIECTB pPa3UYHBIX KJIacCOB, HAONIOJIEHUE W3MEHEHUS OKPAaCKu
MHAMKATOpPOB B PACTBOpax KHUCIOT W IeJIo4el, m3ydyeHue BzaumojnenctBus okcuga memu (II) c
pPacTBOpPOM CEPHOM KHUCIIOTBhI, KHUCJIOT C MeETa/llaM{, PEaKLHUil HeWTpaliu3aluu, IOJIy4eHHE
HEPacCTBOPUMBIX OCHOBAHMM, BBITECHEHHME OJHOIO MeETajula JAPYTMM W3 PacTBOpa COJM, PELICHHE
SKCIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BakHel1ne Ki1acchl HEOPraHUYECKUX COSTUHEHUI.

Ilepnonnueckuii 3akoH u [lepuonnueckas cuctema XMMHU4eCKUX 3i1eMeHToB (.M. Menneneesa.
Crtpoenue atoMoB. Xumuueckas cBsi3b. OKUCIUTEIbHOBOCCTAHOBUTENBHBIE PEAKIIUN

[lepBble MOMBITKH KiIacCU(PUKALUU XUMHUYECKUX 31eMeHTOB. IloHsATHE O rpynmax CXOAHBIX
3JIEMEHTOB (ILLEJIOYHbIE M IIETIOYHO3EMENIbHBIE METaJllbl, T'aJOreHbl, HHEPTHbIE ra3bl). DJIEMEHTHI,
KOTOpbIe 00pa3ytoT aMm(poTepHbIe OKCUABI U TuApokcusl. [lepuomudeckuii 3akon. [lepuomudeckas
cucrema xumuueckux uiemeHToB J[.1. Menneneesa. Koporkonepuoanas u AIMHHONIEPUOAHAS (OPMBI
Ilepuonnueckoil cucreMbl xumudeckux 3ieMeHToB J[.M. MenneneeBa. Ilepuonabl u  rpymisl.
PuU3HUECKUN CMBICI ITOPSIAKOBOIO HOMEpa, HOMEPOB IIEPUOIA U TPYIIIBI JJIEMEHTA.

Crpoenue aromoB. CoctaB aTOMHBIX sizep. M3otonel. Dnekrponsl. CTpoeHue 3JIEKTPOHHBIX
00o00uek aToMoB nepBbIX 20 xumuueckux smeMeHToB [lepuonnueckoit cucremsr [[.1. Menneneena.
XapakTepucTHKa XMMHUYECKOIO JIEMEHTa MO ero nonoxeHuto B llepmommueckon cucreme /[I.U.
Menneneena.

3aKOHOMepHOCTI/I HU3MCHCHHUA paguyca aTOMOB XHUMHWYCCKUX 3JJICMCHTOB, MCTANIMYCCKUX U
HEMETAINYECKUX CBOMCTB IO rpymiam u rnepuogam.

3nauenue Ilepuonnyeckoro 3akoHa u Ilepruoauueckoil cucTeMbl XUMHUYECKHUX 3JIEMEHTOB IS
pa3BuTus Hayku W npakTukd. .M. MenneneeB — ydéHbIl M rpaxiaHuH.  XHMHYECKas CBS3b.
KoBanenTtHas (mossipHast U HEMOJAPHASA) CBSI3b. DJIEKTPOOTPUIATEILHOCTh XUMUUYECKHX 3JIEMEHTOB.
HNonnas cBs3b.

Crenedb okucieHus. OKUCIUTEIFHOBOCCTAHOBUTEILHEIC pCaKnunu. Hpoueccu OKHUCJIICHUA U
BoccTaHOBICHUS. OKUCINTEIN U BOCCTAHOBUTEIIH,

XuMHYECKHH ?JKCINEPUMEHT: H3y4YeHHE OOpasloB BEIIECTB METAUIOB M HEMETAJIIOB,
B3aMMOJICICTBHE THUAPOKCHA IIMHKA C PACTBOPAMH KHCJIOT W MIENOYEH, MPOBEJCHHUE OIIBITOB,
WUTIOCTPUPYIOIIUX MNPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaklui (TOpeHue, peakiuu
pas3ioXeHus, COeUHeHus). Meacnpeomemmvie cs3u

Peammuzanus MCIKIIPEAMCTHBIX CBs3EM IIpu NU3Yy4YCHHUU XNUMUU B 8 Kmacce OCYIICCTBIIACTCA UCPE3
HCIIOJIB30BAHHUEC KakK O6I_I_II/IX C€CTCCTBCHHOHAYYHBIX HOHSITI/Iﬁ, TaKk H HOHHTHﬁ, SABJIAOIIUXCA
CUCTCMHBIMHU JIA OTACIIBHBIX IMTPEAMETOB €CTCCTBECHHOHAYYHOT'O IIUKJIA.

O6H_II/Ie CCTCCTBCHHOHAYYHBIC TIOHATHUSA: Hay‘IHLIﬁ (baKT, runore3a, Teopus, 3aKOH, aHaJu3,
CHHTC3, KJ'IaCCI/I(bI/IKaI_II/ISI, NepuoaANvIHOCTD, Ha6J'IIOI[eHI/IC, OKCIICPUMCHT, MOJACINPOBAHUC, U3MCPCHUC,
MOACIb, AIBJICHUC.



®dusnka: Marepusi, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUA, H3O0TOIbI,
PalOaKTUBHOCTh, MOJIEKYJIA, DJIEKTPHUUECKUH 3apsi]l, BEIIECTBO, TeN0, 00BEM, arperaTHoe COCTOSIHHE
BEIIIECTBA, Ta3, PU3NYECKHEe BETMYHUHBI, €IMHULIBI K3MEPEHHS, KOCMOC, TUTaHEeThI, 3BE3/1b1, COJTHIIE.

buonorus: hotocunTes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, rugpochepa, MUHEpaAbI, TOPHBIE MOPOJIBI, TOJIE3HBIE HCKOMAEMbIE,
TOIUIMBO, BOJHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yabTaThl OCBOEHHS IPOrpaMMBI  OCHOBHOTO 0OOIIEro 0Opa3oBaHUS
JOCTUTAIOTCS B XOZA€ OOydeHHUs XMMUHU B €IMHCTBE y4eOHOW M BOCHHTATEILHOW IESATEIHHOCTH B
COOTBETCTBUHM C TPAJAULUOHHBIMU POCCUHCKUMM COLUOKYJIBTYPHBIMH M JYXOBHO-HPABCTBEHHBIMHU
[EHHOCTSIMU, TPUHATHIMU B 001IIECTBE MTPaBUIAMHU M HOPMaMU MOBEJCHUS U CIIOCOOCTBYIOT MpoIIeccam
CaMOIIO3HAHUs, CAMOPAa3BUTHS U COLMAIN3ALUN 00yYaOLIUXCS.

JINYHOCTHBIE Pe3yJIbTATBI OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CUCTEMOM MO3UTUBHBIX IEHHOCTHBIX OPUEHTALMM U pacIIMpPEHUE OIbITa AEATEIbHOCTU Ha €€ OCHOBE,
B TOM YHCJIE B YACTH:

1) nNaTpHOTHYECKOr0 BOCIHMTAHMA: [IEHHOCTHOIO OTHOUICHUS K OTCUCCTBEHHOMY
KYJIbTYPHOMY, UCTOPUYECKOMY U HAYYHOMY HACJEAMIO, TIOHUMAaHMs 3HAYECHUSI XUMUYECKOW HAayKH B
KH3HU COBPEMEHHOI'0 OOILIECTBa, CIOCOOHOCTH BIIAJETh JOCTOBEPHOM MH(poOpManuei 0 nepeaoBbIX
JOCTUKEHUSX U OTKPBITUSX MHUPOBOM M OTEUECTBEHHOW XMMMH, 3aMHTEPECOBAHHOCTUM B HAyUYHBIX
3HaHUAX 00 yCTpoiicTBE MHpa U 00IIEeCTBa;

2) TPaKIAHCKOT0 BOCHUTAHUS: TPEJACTABICHUS O COLUAIBHBIX HOPMax W MpaBUIIaX
MEXJIMYHOCTHBIX OTHOUIEHUH B KOJIJIEKTHBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTU B OOLIECTBEHHO
II0JIE3HOH, y4eOHOUCCIIE0BATENbCKOM, TBOPUECKON M APYTUX BUIAX JEATEIbHOCTH, TOTOBHOCTH K
pa3sHOOOpa3HOM COBMECTHOHM JAEATENIbHOCTU IPU BBINOJHEHUM YYEOHBIX, IO3HABATENIbHBIX 3a7ad,
BBIMIOJJHEHUM XUMHYECKHX OKCIEPUMEHTOB, CO3JIaHUM Y4YEOHBIX IPOEKTOB, CTPEMJIEHHUS K
B3aMMOINIOHMMAHUI0 M B3aUMOIIOMOIIM B IpOLECCEe 3TOM y4yeOHOHW MAeATeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE MOBEACHHME U MOCTYIKH CBOUX TOBApUUIEH C MO3UIIMM HPABCTBEHHBIX U IPABOBBIX
HOPM C Y4ETOM OCO3HaHUs MOCIEICTBUNA OCTYIKOB,;

3) HEeHHOCTH HAYYHOr0 MO3HAHMS: MHPOBO33PCHUYCCKHUE MPEJICTABICHUS O BEHICCTBE W
XUMHYECKON PEaKIH, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABIISIONINE
OCHOBY Ul TOHMMaHUsl CYIIHOCTH HayyHOW KapTHHbI MHpa, IpPEACTaBIE€HUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MIPUPO/IbI, B3AUMOCBS3AX YEJI0BEKa C MPUPOIHON CPEIOi, O poJIu XUMUHU
B [IO3HAHUM 3TUX 3aKOHOMEPHOCTEN; NO3HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIEC HA ITOJY4YEHHE HOBBIX
3HAHUW 10 XHUMUH, HEoOXoauMmble sl OOBSCHEHHS HaOII0JaeMbIX MPOLECCOB U  SBJIEHUM,
MIO3HABATEJIbHOM, HMH(POPMALMOHHOW W YUTATENbCKOM KYyJIbTYPbl, B TOM 4YHCJE€ HaBBIKOB
CaMOCTOSITENIbHOM pabOoThl € y4eOHBIMM TEKCTaMH, CHPABOYHOW JIMTEPATypoOH, AOCTYNHBIMU
TEXHUYECKUMHU CpEICTBAaMH WH(MOPMAIMOHHBIX TEXHOJOIMH; MHTEepec K OOYyYeHHIO U TO3HAHMIO,
M0003HATENbHOCTh, TOTOBHOCTH M CHOCOOHOCTh K  €amM000pa30BaHUIO, IPOEKTHOM U
UCCIIeI0BATEIbCKON IEATENIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIIPAaBICHHOCTH U YPOBHsI OOyUYeHHs B
JanbHEUIIEM;

4) ¢opmupoBaHHsI KYJIbTYPbI 310POBbSI: OCO3HAHWE ICHHOCTU JXH3HH, OTBETCTBEHHOTO
OTHOILEHHSI K CBOEMY 37I0POBbIO, YCTAHOBKHM Ha 370POBBIA 00pa3 >KW3HU, OCO3HAHHE MOCIEACTBUNA U
HENpUSITHE BPEIHBIX MPUBBIYEK (YMOTPEOICHUs alKOTroJisi, HAPKOTUKOB, KypeHUs), HEOOXOIUMOCTH
co0JTI0ICHHSI TPaBUIT 0€30MaCHOCTH IIPU 00pAIIEHUH ¢ XUMUYECKHMMHU BEILIECTBAMU B OBITY M peaIbHOM
KU3HU;

5) TpyaoBOro BOCHUTAHUS: MHTEpEC K MPAKTHYECKOMY HM3YYEHHIO MpodeccHii U Tpyna
pa3IMYHOIO poJia, yBaXXEHHE K TPYAY U pe3ybTaTaM TPYAOBOH I€ATEIbHOCTH, B TOM YHUCIIE HA OCHOBE
INPUMEHEHUS MPEIMETHBIX 3HAHUW MO0 XUMHUH, OCO3HAHHBIM BBHIOOP MHAMBHUAYAJIBbHON TPaeKTOPUH
IPOJOJDKEHU 00pa3oBaHUA C YYETOM JIMYHOCTHBIX HWHTEPECOB U CIIOCOOHOCTH K XHMHH,
OOLIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, YCHEMHOW NpOPEecCUOHANBHON NEATENbHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHLCS B MPO(ECCHOHAIBHON Cpeie;

6) 7K0JIOrHYecKOro BOCIHTAHMSA: SKOJIOTHYECKH [1eJIecO00pa3HOe OTHOIICHUE K IPUPOE KaK
VUCTOYHUKY J>KM3HM Ha 3€MJIe, OCHOBE €€ CYIECTBOBAHMS, INOHUMAHHE IIEHHOCTH 3J0pOBOTO H



Oe3zomacHOTO 00pa3a JKW3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3MUECKOMY H
NICUXUYECKOMY 3/I0POBBIO, OCO3HAHUE LIEHHOCTH COOJIOACHUS MpaBUi 0€30IacHOrO MOBEIEHUS MPH
paboTe ¢ BellecTBaMy, a TAaKXKE B CUTYaIHIX, YTPOKAIOMIUX 3JOPOBBIO U KU3HHU JIIOJICH; CIIOCOOHOCTH
NPUMCHSTh 3HAHWS, IMOJTy4YaeMble TPHU H3YYCHHH XWUMHUH, IS PEIICHUsS 3aJa4, CBS3aHHBIX C
OKpYKarolled MpUPOJHON CPeNoil, AJ MOBBIIMICHHUS YPOBHS SKOJIOTHUYECKON KYJIbTYphl, OCO3HAHUS
r7100aTbHOTO XapaKTepa 3KOJOTMYECKUX MPOOJIEM U yTeH X pelIeHHsI TOCPEACTBOM METO/I0B XHMMHUH,
9KOJIOTHYECKOT0 MBIIIJICHUS, YMEHUSI PYKOBOACTBOBATHCA UM B MTO3HABATEIILHON, KOMMYHUKATUBHON
U COLIMAJIBHOM ITPaKTHUKE.
METAINIPEJMETHBIE PE3YJIbTATBI
B cocrtaBe MerampeaMETHBIX pE3YJIbTATOB BBIACISAIOT 3HAYUMBIE Uil (POPMHUPOBAHUS
MHUPOBO33peHHUsl OOIICHAY4YHbIE MOHATUS (3aKOH, TEOpus, NPUHLHII, TUIOTe3a, (PakT, cucrema,
IpoIlecC, PKCHEPUMEHT M JIPYroe.), KOTOPbIE MCHOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
npeaMeTax M IMO3BOJISIOT Ha OCHOBE 3HAHMM M3 3THUX MpeAMETOB (pOpMHUpPOBATH MPEACTABICHUE O
[EJIOCTHOM HAay4yHOW KapTWHE MHpa, M YHHBEpCalbHbIC y4deOHBbIC HeWcTBUS (TO3HABATEIbHbIC,
KOMMYHHUKaTHBHbBIC,PETYISITUBHBIE), KOTOphle obOecreynBaloT (OPMUPOBAHME TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO YIEOHOU AEATEIbHOCTH.

Ilo3HaBaTeIbHbIC YHUBEPCAJbHbIC Y4eOHbIE 1eiiCTBUS

basoBble noruueckue AeMCTBUS: yMEHUS UCIIOIb30BaTh MPUEMBI IOTHYECKOTO MBILUICHUS TIPU
OCBOEHUU 3HAHUI: paCKpbIBATH CMBICI XUMUYECKUX MOHITUH (BBIIEIATh UX XapaKTEPHbIE IPU3HAKH,
yCTaHaBJIMBaTh B3aUMOCBS3b C JPYTUMHU HOHATUSMH), UCHOJIB30BATH MOHATHUA JJsl OOBSICHEHUS
OTIENBHBIX (DAKTOB U SIBICHUH, BEBIOMPATh OCHOBAHHS U KPUTEPUU ISl KITACCH(PUKAIIMA XUMUIECKUX
BEIIIECTB U XMMUYECKHUX PEAKLUH, yCTaHABIMBATh IPUUMHHO-CIIECTBEHHBIE CBSA3U MEX]ly 00bEKTaMHU
U3YYEHHUS, CTPOUTH JIOTUYECKUE pacCyXIeHUs (MHIYKTUBHbIE, J€YKTUBHBIE, 110 AHAJIOTUH), 1€IaTh
BBIBOJbI M 3aKJIIOYEHHUS; YMEHHE NPUMEHATh B IPOLECcCe IMO3HAHUS MOHATUS (IPEIMETHBIE U
MeTanpeIMETHbIE), CAMBOJINYECKUE (3HAKOBBIE) MOJIEIH, UCIIOJIb3YEMbIE B XUMUH, IIPEOOPa30BbIBATh
IIUPOKO TPUMEHSEMbIE B XUMHM MOJICJIbHBIE TNPEACTaBICHUS — XUMHUYECKUH 3HAK (CHMBOJ
DIIEMEHTA), XUMHUYecKasi (opMysia M ypaBHEHHE XUMHUYECKOW pEaKIUH — MPH pEIIeHUH y4eOHO-
MO3HABATENBHBIX 33734, C YYETOM 3TUX MOJEIbHBIX IPEJCTABICHUN BBIABIATH U XapaKTEPH30BaTh
CYILIECTBEHHbIE MPU3HAKU H3YyYaeMbIX OOBEKTOB — XMMHYECKHX BEILECTB U XUMHUYECKUX pEaKluH,
BBISIBIIATH OOIIME 3aKOHOMEPHOCTH, PUUYUHHO-CIIEJICTBEHHBIE CBA3H M IPOTUBOPEUHS B U3Y4aeMBbIX
npolueccax U sBJICHUSIX.

Ba3oBble nccienoBarebCKue AeCTBUA: YMEHUE UCIOIb30BaTh IIOCTABICHHBIE BOIIPOCHI B
Ka4yecTBE MHCTPYMEHTa IO3HaHUS, a TaKKe B KaueCTBE OCHOBBI /Ui (POPMUPOBAHUS TMIIOTE3BI IO
IIPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYXIACHMI; MPUOOpETEHHE OMbITa IO IJIaHUPOBAHMUIO,
OpraHu3aliK U MPOBEJCHUIO YIEHNYECKHUX SKCIIEPUMEHTOB, YMEHHE Ha0JII01aTh 32 X0JI0M Ipoliecca,
CaMOCTOSITENIbHO TPOTHO3UPOBAaTh €ro pe3ynbTar, (OpMyIHpoBaThb OOOOIIEHHMS W BBIBOABI 1O
pe3ysbTaTaM MPOBEAEHHOTO ONbITa, UCCIET0BaHMsI, COCTABIIATh OTUYET O MPOJIETaHHON padoTe.

Pa6ora ¢ undopmanmueii:

yYMEHHE BbIOUpaTh, aHAIM3UPOBATh U UHTEPIIPETUPOBATh MH(OPMALIMIO PA3IUYHBIX BUJIOB U
dopM mpencTaBieHUs, IMOJYy4aeMyl U3 Pa3HbIX HCTOYHHUKOB (HAyUHOIOMYJApHAs JUTeparypa
XUMHUYECKOTO COJIep’KaHus, CIpaBOYHbIE MOcoOUs, pecypchl MHTepHeTa), KpUTUYECKH OLIEHUBATh
MIPOTUBOPEUYUBYIO U HEJOCTOBEPHYIO HH(OPMALIUIO;

YMEHHUE MPUMEHSTh pPa3InyHble METOJbl U 3alpocChl MPH MOMCKEe U 0TOOpe MHPOPMALUU U
COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOMUMBIX JJIs BBIMOJHEHHS Y4eOHBIX M MO3HABATENbHBIX 3a/1a4
ONpeNeNIEHHOr0 THIA, NPUOOpPETeHHEe OmbITa B 00JaCTH HCHOJIB30BAHUS HH(OPMAIIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJOTHH, OBIaJeHHE KYyJIbTYpOoll aKTHBHOI'O MCIIOIb30BAHUS Pa3IMYHBIX
MOUCKOBBIX CUCTEM, CAMOCTOSITEIBHO BBIOMPATh ONTUMANIbHYIO (hOpMY MpeAcTaBIeHUs HHpOpMaIuu
U WUTIOCTPUPOBATh PellIaeMble 3a/1a4ll HECIOKHBIMH CXE€MaMH, AuarpaMMaMu, IpyruMHu (opMamMu
rpaduKu 1 UX KOMOMHAIUSMU;

YMEHHE HCIIOJIb30BaTh W aHAJIM3UpOBaTh B Ipoliecce Y4eOHOH M HCCIIe0BaTeNIbCKON
JeSITeIbHOCTH MH(POPMAIUIO O BIMSHUU MIPOMBIIIJIEHHOCTH, CEIbCKOTO X0341iCTBa U TPAHCIIOPTA Ha
COCTOSIHME OKPYKaroLEeN IPUPOJHON Cpebl.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIC 1eICTBHS:



yMEHHE 3a71aBaTh BOIPOCH (B X0€ Arayiora ¥ (WIH) TUCKYCCUH) IO CYIIECTBY 00CYK1aeMOin
TEMBI, (OPMYJINPOBATH CBOM MPEIOKEHUSI OTHOCUTENILHO BBIMOJIHEHHS MTPEIOKEHHON 3a/1auu;

NPUOOPETEHUE OMbITa MPE3CHTALUN PE3YJIbTaTOB BBIMOJHEHUS XMMHUYECKOTO HKCIIEPUMEHTa
(;TabopatopHOro OmbITa, Ja0OpaTOpHON PAbOTHI MO WMCCIEAOBAHUIO CBOWCTB BEIIECTB, Y4€OHOTO
MIPOCKTA);

3aMHTEPECOBAHHOCTHh B COBMECTHOM CO CBEPCTHUKAMM IO3HABATEIBLHOM U UCCIIEI0BATENIBCKOM
JESATENIbHOCTH TPU PEIICHUH BO3HHUKAIOUIMX Mpo0JeM Ha OCHOBE Yy4€Ta OOIIMX HHTEPEecOB U
coryiacoBanusi mo3uuuii (oOcyxaeHus, oOMEH MHEHHUSIMH, «MO3TOBBIE IITYPMBI», KOOPIWHAIHSA
COBMECTHBIX JIEHCTBUH, OINpeaeseHHue KPUTEPUEB IO OLIEHKE KaueCcTBa BBIIOJHEHHOW paboThl U
Apyrue);

PeryasiTuBHbIC YHUBEPCAJbHBbIC YUeOHbIE ICHCTBUS:

YMEHHE CaMOCTOSITENIbHO ONPENENSTh LENH ACSTeIbHOCTH, IUIAHUPOBATh, OCYHIECTBIIATD,
KOHTPOJIMPOBATH U MPH HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO JIEATEILHOCTh, BRIOMpATh Hanboee
3¢ dexTrBHBIE CTIOCOOBI pelIeHUs] Y4eOHBIX M MO3HABATEIbHBIX 33/1a4, CAMOCTOSITENILHO COCTABISATh
WU KOPPEKTUPOBATh IPEUIOKEHHBIM aIrOPUTM IEHCTBUM IIPYU BBIIOJHEHWM 33JaHUU C y4ETOM
MOJIy4YeHHUs] HOBBIX 3HAHUW 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX W PEAKIHAX, OLEHUBATh
COOTBETCTBUE MOJYUEHHOTO pe3ybTaTa 3asBICHHON 1Ie]Id, YMEHHE HCIOIb30BaTh U aHATH3UPOBAThH
KOHTEKCTBI, IIpeJijlaraéMble B YCIOBUH 3aJaHUM.

HNPEIMETHBIE PE3YJIbTATHBI

B cocraBe mpeAMETHBIX pE3yJabTaTOB [0 OCBOCHHUIO O053aTEIbHOIO COJEP)KaHUs,
YCTAHOBJICHHOTO  JaHHOW  (QenepanbHOil  pabodeld MporpaMMoOH, BBIICISAIOT:  OCBOCHHBIE
00y4JaroIMMUCS HAyYHbIE 3HAHUSI, YMEHHS U CIOCOOBI IeHCTBUH, cienuduueckue Ui NpeAMETHOM
ob0nactu «XHMHSA», BUIBl JAEATEIBHOCTU IO IOJYYEHHIO HOBOTO 3HAHUS, €ro HHTEpIpETaluHy,
peoOpa3oBaHUIO U IPUMEHEHHUIO B PA3IMYHBIX Y4EOHBIX U HOBBIX cuTyanusax. K koHIly oOy4yeHus B
8 KJlacce mpeAMETHBIE Pe3yabTaThl Ha 0a30BOM YpPOBHE TOJDKHBI OTpPa)KaTh COPMHPOBAHHOCTD Y
o0yJaromuxcsi yMeHHi:

PacKpbIBaTh CMbIC]I OCHOBHBIX XMMHUECKUX OHSITHUN: aTOM, MOJIEKYJIa, XUMUYECKHUM 3JIEMEHT,
IIPOCTOE BELIECTBO, CJIOKHOE BEILLECTBO, CMECh (OJAHOPOAHAsT W HEOJHOPOJHAs), BAaJEHTHOCTb,
OTHOCHUTEJIbHASL aTOMHAasi U MOJIEKYJIIpHas Macca, KOJWYECTBO BEILECTBA, MOJIb, MOJISIpDHAsl Macca,
MaccoBasl J0Jl XHMHUYECKOTO JJIEMEHTAa B COEIMHEHUHU, MOJISIPHBIM OO0BEM, OKCHA, KHCIOTa,
OCHOBaHHUE, COJb, JJIEKTPOOTPHULATEIBHOCTb, CTENEHb OKUCICHMS, XHMHUYECKas peaKius,
KJIacCU(pUKaLlUs peaKUui: peakuu COCIUHEHMs, peaklUU pa3joXKEeHHs, pPeaklUH 3aMellleHus,
peakuuu oOMeHa, 9K30- M IHAOTEPMHUECKUE pPEeaKIUH, TEIIOBOM 3(PQEeKT peakiuu, sSApo aToma,
AIIEKTPOHHBIN CJIOM aTroma, aTOMHas OpOWTalb, paAUyC aroMa, XMMHUYECKas CBsI3b, MOJSpHas U
HENoJIsIpHasl KOBAJIEHTHAs CBs3b, MOHHAs CBA3b, MOH, KaTHMOH, aHHWOH, PacTBOp, MaccoBas A0S
BelecTBa (IMPOLICHTHAs] KOHIIEHTpPAIHs) B paCTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHX MOHATUNA M MPUMEHSATH 3TU MOHATHSA
OpY ONMCAaHUM BEIIECTB M MX IMPEBpAIIEHUI; HCIONb30BaTh XMUMUYECKYI0 CHUMBOJHUKY JUIS
cocTaBlieHUs] (POpMysa BELIECTB U YpPaBHEHHH XMMMUYECKHUX peaKUuil; ONpeneNsTh BaJeHTHOCTb
aTOMOB DJIEMEHTOB B OMHApHBIX COEIMHEHMSAX, CTENEHb OKHUCJICHUS JJIEMEHTOB B OMHAapHBIX
COEIMHEHUSX, IPUHAJIEKHOCTD BEIIECTB K ONpeAEIEHHOMY KJIaCCy COEMHEHUH 1o Gpopmyraam, BUJ
XUMHYECKOH CBS3M (KOBAJIECHTHAs U MOHHAs1) B HEOPraHUYECKUX COECINHEHUSX;

packpsiBaTh cMbicn [lepmogmyeckoro 3akona J[.M. MeHneneeBa: aeMOHCTPUPOBATH
MOHMMAaHHE MEPUOANYECKON 3aBHCHMOCTH CBOWCTB XMMHUYECKHUX JJIEMEHTOB OT UX IOJIOKEHUS B
[leppuoanueckoii cuUCTEME, 3aKOHOB COXPAHEHMS MAacChl BEILIECTB, IIOCTOSHCTBA COCTaBa,
ATOMHOMOJIEKYJIIPHOTO YUY€HHUsI, 3aKOHa ABOTaJpO;

OIMCHIBATh M XapaKkTepu3oBaTh Tabmuunyo Gopmy [lepronndeckoil cucTeMbl XUMHUYECKUX
AIIEMEHTOB: Pa3/InyaTh MOHATUS «rJaBHas moAarpynmna (A-rpynma)» u «mobounas noarpymnmna (b-
rpymnmna)», Manble U OOJbIINE MEPHOAbI, COOTHOCUTh 00O3HAYEHHUs, KOTOPbIE UMEIOTCS B TabyuIe
«lTepuoguueckass cucrema xumuyeckux odnemeHTtoB [[.M. MenneneeBa» ¢  4YHUCIOBBIMHU
XapaKTEePUCTHUKAMH CTPOEHUSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3aps] spa, odliee 4nucio
AIIEKTPOHOB U pacIpeiesieHHe UX 10 AJIEKTPOHHBIM CIIOSIM);

KJIacCU(UIMPOBATh XUMHUYECKUE HIIEMEHTHI, HEOPraHWYECKHE BEIECTBA, XUMHUYECKHE



peaknuu (IO YHUCIYy U COCTaBY YYacCTBYIOIIMX B PEAKIIMU BEIIECTB, TO TEIIOBOMY 3 (dEKTy);
XapaKTepu30BaTh (OMHCHIBaTh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB PA3MYHBIX KIACCOB,
MOJATBEPXKJasi OMHCAHHE MPUMEPAMU MOJEKYJSPHBIX ypaBHEHUN COOTBETCTBYIOIIUX XHUMHUYECKHUX
peaKuuii;

MIPOTrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT HUX KayeCTBEHHOI'O COCTaBa,
BO3MOXXHOCTH TPOTEKAHMUSI XHUMHUYECKHUX TMPEBpAllleHU B Pa3IUYHBIX YCIOBUSX; BBIYHCIATH
OTHOCHUTEJIbHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MacChl BEILECTB, MAacCOBYIO JIOJII0 XHMHUYECKOTO
3JIeMeHTa 1o GpopMyJie COeTUHEHHS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI 110
YPaBHEHUIO XUMUYECKON PEAKIINH;

MIPUMEHSTh OCHOBHBIE OTIEPAIIH MBICITUTENILHOMN eI TeIbHOCTH — aHAlIU3 U CUHTE3, CPaBHEHHE,
000011eHIE, CUCTEMATH3AIINIO, KITAaCCU(DUKAIIHMIO, BBISIBJICHHE TPUYUHHOCIEACTBEHHBIX CBS3CH — s
M3YYEHHUS CBOWCTB BELIECTB M XMMHYECKHX PEaKIUil, €CTeCTBEHHO-HAYYHbIE METOJbl MO3HAHUS —
HaOJr0IeHNe, U3MEPEHNE, MOJICTTMPOBAHUE, SKCIICPUMEHT (PeaJIbHBINA U MBICIICHHBIH );

CJIeI0BaTh MIPaBUJIaM MOJIb30BaHUS XUMUUECKON MOCY 101 1 1abopaTOpHBIM 000pYI0BAaHUEM, &
TAKXXC IIpaBUJIaM 06pameHI/1;1 C BCIICCTBAMU B COOTBCTCTBHUHU C HWHCTPYKIHUAMH I10 BBIITOJIHCHUIO
71a00paTOPHBIX XUMUYECKUX OMBITOB I10 MOJIYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIEeCTB (BO0OpOaa
U KHUCIIOpOJA), NPUTOTOBIIEHUIO PAaCTBOPOB C ONPEAEIIEHHOM MaccOBOM Jl0yiell pacTBOPEHHOTO
BEIIECTBA, MJIAHUPOBATh U MPOBOIUTh XUMHUYECKHE SKCIIEPUMEHTHI MO PACIIO3HABAHUIO PACTBOPOB
HIEeJI0YeH M KUCIIOT C MIOMOIIBI0 HHANKATOPOB (JakmMyc, heHodTanert, MEeTHIIOPAHK U APYTHUE).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KIIACC
No | HaumenoBaHue Komny | IIporpammuoe OcHOBHBIE DJIEKTPOHHBIE
n/ | pa3geroB HM  TEM | €CTBO | COJEpKaHUe BUJIbI (mudpoBkIc)
0 | IPOrpaMMBI 4acoB NESTeIbHOCTH | 00pa3oBaTelbHbIe
o0ydaromuxcsi | pecypcst
Paznen 1.
[TepBoHavanbHbIE
XUMHUYCCKHEC
MOHSITUS
1. | Xumus — BaxHas ) IIpeamer xumuu. PackpsiBathb bubéanorexa
1 | oGmacth Ponb XuMuM B )KU3HU | CMBICI HOK
€CTEeCTBO3HAHUS U yeaoBeka. XMMHUSA B | H3y4aeMbIX https://m.edsoo.
MPAKTHYECKON cucteMme Hayk. Tena | IOHATHI. ru/7f41837c
JeSITEIbBHOCTH Y BEIECTBA. PackpsiBaTh
YenoBeKa duznyeckue pOJIb XUMHUU B
CBOMCTBA BEILIECTB. IPUPOIE U
ArperatHoe KU3HU
COCTOSIHUE BEILIECTB. | YEJIOBEKa, €€
[TonsTHE 0 MeTOIAX | CBSA3b C
MO3HAHUS B XUMHUU. | APYTUMHU
YucThle BeleCTBA M | HAyKaMH.
cmecH. CriocoObl Paznnyats
pa3fesieHusl CMECEH. | YHMCTBIE
XUMUYECKUI BENIECTBA U
HKCIEPUMEHT: CMECH;
JemoHCcTpanuu: OJTHOPOJIHBIE U
3HAKOMCTBO C HEOJJTHOPOJIHBIE
XAMHYECKON CMECH.
MOCYAOM, C Paznuuats
npaBuiaMu paboThl B | (U3UYECKUE U
naboparopuu u XUMHYECKHE
prHeMaMu SIBIICHHSL.
oOparteHus ¢ CnenoBatb
1ab0paTOPHBIM anropuTMaM
000pyIOBaHUEM. WCIIOJIb30BaHUS
Puznueckue JKCIIEpUMEHTAII
CBOMCTBA 00pa3lOB | bHBIX METOJIOB
HEOpPraHUYECKUX — HaOIIOeHUS
BEIIIECTB — METAJVIOB | U
Y HEMETAJUIOB. JKCIIEPUMEHTA.
Crioco6b1 Ha6monates u
paszaeneHus cMecen OIINCHIBATH

(unbTpoBaHue,

O00BEKTHI IPH
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BbIMIApUBaHUE,
JCTHILISIINS,
xpomarorpadusi)
Jlabopamopnoie
Onvlmul.

N3yuenue n
OINKCaHue
(U3HYECKUX CBOWCTB
00pasioB
HEOPTaHUYECKUX
BelecTB. M3yuenue
croco6oB
paszenieHus cmecei
(c momoIpIo
MarHuTa).
IIpakTrueckue
pabotsi: Ne 1.
[IpaBuna paboTsI B
71a00paTOPHUH U
puEMbI 0OpaLICHUS
¢ J1abopaTOPHBIM
obopynoBanueM. Ne
2. Paznenenue
cMmeceil (Ha mpumepe
OUYMCTKHU MTOBapEHHOM
coiu

MIPOBEICHUU
JEMOHCTPALI
U
71a00paTOPHBIX
OTIBITOB T10
U3Y4YEHHUIO
(buzmyecKux
CBOMCTB
BEIIECTB,
Croco0oB
paznenenus
cMmecen
BEIIIECTB.
IIpoBoauTh
XUMHUYECKUN
9KCIIEPUMEHT
npu
pazaeneHuu
cMmecei (Ha
npumepe
OUYHUCTKHU
IIOBapEHHOU
COJIN) B XOJIe
MPAKTUYECKOU
paboTter No 2.
CnenoBarb
paBUJIaM
I10JIb30BaHUs
XUMHUYECKON
MOCyA01 "
71a00paTOpPHEI
M
o0opynoBaHue
M, a TaKxe
paBUIIaM
oOpareHust ¢
XUMHYECKHUMHU
BEIIECTBAMHU B
COOTBETCTBUU
c
UHCTpYKLUEN
pu
BBITIOJTHEHUH
MPAaKTUYECKOMN
paboter No 1.
BricTpauBats
pa3BEPHYTHIE
MMMCbMEHHBIC U
YCTHBIE
OTBETHI c
Onopou Ha
uH(pOpMaINIo
13 yueOHUKa U




CITPABOYHBIX
MaTepuaios,
rpaMOTHO
HCIIOJIb30BaTh
M3yYCHHBIN
MOHSTUHHBIN
amnrmapar Kypca
XUMHHU

=

BemecTBa u
XHUMUUYECKHE
peaKIuu

15

ATOMBI U MOJICKYJIBI.
XuMH4yecKue
a5ieMeHTEl. CHMBOJIBI
XHUMHYECKHUX
aneMeHToB. [IpocTbie
U CJI0KHBIC
BelecTBa. ATOMHO-
MOJIEKYJISIPHOE
ydyeHue. XuMH4ecKas
dbopmyna.
BanenTHOCTE aTOMOB
XUMHYECKHAX
3JIEMEHTOB. 3aKOH
IIOCTOSTHCTBA COCTaBa
BEIIIECTB.
OTHOCHUTENbHAS
aToOMHas Macca.
OTHOCHUTENbHAS
MOJIEKYJIIpHas
Macca. MaccoBas
JIOJISI XUMHYECKOT'O
3JIEMEHTA B
CO€IUHEHMU.
KomngectBo
BemecTsa. MoJb.
MounsipHas macca.
BzaumocBs3b
KOJIHUYECTBA, MAaCChl 1
YHCIIa CTPYKTYPHBIX
SJIMHHUI] BEIICCTRA.
Pacuétnl 1o
dbopmynam
XHUMHYECKHUX
COETUHEHUN.
duznyeckue u
XUMHYECKHE
SIBIICHMS.
XnuMuyeckast
peakuus u e€
IIPU3HAKU. 3aKOH
COXpaHEHHUs MacChl
BCIIIECTB.
XuMH4yeckue
ypaBHEHUS.
Knaccuukanus

Onpenenutb
MIPU3HAKH
XUMHYECKHUX
peaKuuit,
yCIIOBUS UX
MIPOTEKAHHUS.
OOBSACHATH
CYITHOCTh
(bU3UIECKUX U
XUMHUYECKHIX
SIBJICHUM C
TOYKH 3PCHUS
aTOMHO-
MOJICKYJISIPHOTO
yUEHHUSL.
Knaccudumupo
BaTh
XUMHUYCCKHE
peakuu# (1o
YUCITY U
COCTaBy
pearupyromumux
u
oOpazyromuxcs
BEIIIECTB).
CocraBnsTthb
(bopMmyIbI
OMHapPHBIX
BEIIIECTB 10
BaJICHTHOCTH U
OTIpeIeIsATh
BaJICHTHOCTH TIO
bopmynam
BEIIECTB.
PaccraBiars
K03 HULIHEHTHI
B YPaBHEHHUSAX
XUMHYECKHX
peaKLuii.
HaOmromate u
OTIHCHIBATh
O0BEKTHI MPH
MIPOBEICHU U
JEMOHCTPALMI
"

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



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

XUMHUYECKHUX
peakuui
(coemuHeHwsl,
pa3NoXKeHUs,
3aMeleHus,
oOMmeHa).
XUMUYECKUI
AKCIIEPUMEHT:
JleMoHCTpamuu:
Pusnyeckue
CBOIicTBa 00pa3loB
HEOPTraHUYECKHUX
BEIIECTB — METAJIOB
Y HEMETAJUIOB.
OO0pa3s1ibl BEIeCTB
KOJIMYEeCTBOM 1
Monb. Dusznueckue
ABJICHUS (TJIaBJICHUE
BOCKa, TastHHUE JIbJA,
pacTupaHue caxapa
B CTYIIKE, KUTICHUE U
KOH/JICHCAIIUSI BOJIBI).
XuMHUyeckne
ABJIEHUS (TOpeHue
cBeYH,
MIPOKATMBaHNE
MEIHON TIPOBOJIOKH,
B3aWMO/ICVICTBUE
COJIbI UJTU MeJla C
COJISTHOM KUCJIOTOM).
Habmonenue
MIPU3HAKOB
MPOTEKAHUS
XUMHUYECKHX
peakuun
(paznosxeHue caxapa,
B3aUMO/ICHCTBUE
CEpPHOU KHUCIIOTHI C
XJI0puIoM Oapus,
MOJTydeHUE U
paznoXeHue
TUAPOKCHUIA MU
(I) mpu
HarpeBaHUH,
B3aUMO/ICHCTBUE
XKeJye3a C paCTBOPOM
conu meau (I1).
O1BITHI,
WJUTIOCTPUPYIOLIUE
3aKOH COXpaHEHUs
MaccChl.
JlaGopatopHsble
onbIThl: Co3anme

1a60paTOPHBIX
OTIBITOB.
[IpoBoauTH
BBIYUCIICHUS 110
dhopmynam
XUMHUYECKUX
COCTUHEHUN U
ypaBHEHUSIM
XUMHYECKHUX
peaKuuii.
[Ipumenars
€CTECTBEHHO-
Hay4yHbIE
METO/IbI
no3HaHus (B
TOM YHCJIC
HaOJII0IeHuE,
MOJICJIUPOBAHU
€, SKCIIEPUMEHT
Y OCHOBHBIC
orepaiuu
MBICIIUTEILHOMN
JeSTeNIbHOCTH
(cpaBHeHuE,
Kiaccuukanms
) BoicTpauBath
pa3BEPHYTHIE
MMCbMEHHBIC U
YCTHBIE OTBETHI
C OIOpOM Ha
UH(pOpMaIIHIO
13 yuyeOHUKa U
CIIPaBOYHBIX
MaTepuasos,
rPaMOTHO
WCIIOh30BaTh
U3Y4YEHHBIN
TMOHSTUINHBIN
amnmapar Kypca
XUMUH




MOJIETIEH MOJIEKYJ
(ILIapOCTEPKHEBBIX).
Onucanue
(U3HYECKUX CBOWCTB
00pasioB
HEOPTraHUYECKHUX
BEIIECTB — METAJIOB
Y HEMETAJUIOB.
HaOmronenue
buznuecKux
(TutaBIIeHHE BOCKa,
TastHUE JIbJIa) U
XUMHYECKHUX
(ropenue ceuu,
MIPOKaJIUBaHUE
MEIHON IPOBOJIOKH)
SIBIICHUU.
Hab6nronenue n
OTMHCaHNE TPU3HAKOB
MPOTEKAHUS
XUMHYECKHUX
peakuuii pa3HbIxX
TUTIOB. Brruncnenusi:
OTHOCUTEIIbHOU
MOJIEKYJIIPHOU
MaccChl BEIIECTB,
MOJIIPHOM MacCHhl,
MaccChl BEIIECTB,
MAaccChl U KOJIMYECTBA
BeIIeCTBa;, MaCCOBOI
JIOJIM XUMHUYECKOTO
AJIeMEHTa 10
bopmyne
COCTMHECHUS;

10 YPaBHEHUSIM
XUMUYECKHUX
peaKLuii:
KOJIMYECTBA, MACChI
BEILECTBA IO
H3BECTHOMY
KOJIMYECTBY, Macce
pEeareHToB WJIN
MIPOJIYKTOB PEAKIIUH.

Uroro no pazgeny

20

Paznen 2.
Baxneiimniue
MPEJCTABUTEITN
HEOPTaHUYECKUX
BCIIIECTB

Bo3nyx.
Kucnopon. Ilonsarue
00 oxcugax

Bo3nyx -cMmech
razoB. CocraB
Bo3yxa. Kucinopon
— AJIEMEHT U MPOCTOE

Ucnons3oBars
XUMHUYECKYIO
CUMBOJIUKY JIJIS
COCTaBJICHUS

Bbubanorexa
HOK
https://m.edsoo.
ru/7f41837c
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BELIECTBO.
Haxoxnenue
KHCITIOpOoJia B
pUpo/IE,
buznIecKue u
XUMHYECKUE
CBOIicTBa (peakuu
ropenusi). OKCHUJIBI.
[Ipumenenue
KHCII0pO/1a.
CrniocoObI nony4eHus
KHCIIOpO/ia B
1a00paTOPUH U
MPOMBIIIJICHHOCTH.
Kpyrosopot
KHCIIOpO/ia B
npupoje. O30H —
AJUIOTPOITHAS
MoaupUKaIUS
KHCIIOpO/1a.
Tennooii 3pdexr
XAMHYECKON
peaxiuu,
TEPMOXUMHUICCKHEC
YpaBHEHHUS, IK30- U
SHIO0TEPMUYECKHE
peaxiuu. Toruumgo:
YTOJb U METaH.
3arpsi3HEeHue
BO3/yXa, YCHIIEHUE
MapHUKOBOTO

s dexra,

paspyuieHue
030HOBOTI'O CJIOSL.

XUMHUeCcKui
AKCIIEPUMEHT:
JeMoHcTpanuu:
KadgectBeHHOE
onpeieseHue
CoJIepKaHus
KHCIIOPOJIa B BO3/1yX€
[Tomyuenue,
cobupanue,
pacro3HaBaHNE

Y U3y4YEHUE CBOMCTB
KHUCJI0pOJa.
Habmronenue
B3aUMOJICUCTBHUA
BEIIECTB C
KHCJIOPOJIOM U
YCIIOBHS
BO3HUKHOBECHUS U
MIpeKpaIieHus

bopmyn
BEILIECTB,
MOJICKYJISIPHBIX
yYpaBHEHUH
XUMHYECKHUX
peaKkuuii ¢
y4acTHEM
KHCJIOpO/Ia.
XapaxkTepuszoBa
Tb (OMHUCHIBATH)
COCTaB
BO3/yXa,
(dbuznveckue u
XUMHUYCCKHE
CBOMCTBa
KHCIIOpO/a,
CIOCOOBI €ro
MOJTy4eHHUS,
IpUMEHEHUE U
3HAUCHUE B
npupojie u
KU3HU
YeloBeKa.
CpaBHHBaThH
peaxkiuu
TOPCHUS
MEJIEHHOTO
OKHCIICHUS.
OOBSCHATD
CYIIIHOCTh
IKOJIOTHUECKUX
npooem,
CBSI3aHHBIX C
3arpsi3HEHUEM
BO3/yXa.
CnenoBatb
paBUIIaM
Oe3omacHoi
paboThI B
naboparopuu
npu
WCIIOJIb30BaHUHT
XUMHYECKON
TTOCYBI
o0opynoBaHus,
a TaKxe
TpaBUJIaM
oOparreHus ¢
TOPIOYHMH
BEIIECTBAMH.
[InanupoBats 1
OCYIIECTBIISATh
Ha TIPaKTHKE




ropeHus (moxapa).
JlaGopaTopHbIii
OTIBIT:
O3HakoOMJICHHE C
o0Opa3amMu OKCHI0B
Y OTHMCaHUE UX
CBOJCTB.
[IpakTnueckas
pabora: Ne 3.
[Tonyuenue u
cobupanue
KHCJIOPO/JIa,
U3YYEHHUE ero
CBOJCTB.
Breruucnenus:
MOJIEKYJIAPHON
Macchl KHUCTIOpOia U
030HAa HA OCHOBAHUHU
aTOMHOMW MaccChl
XUMHUYECKOTO
AIIEMEHTA;
KOJIMYECTBA, MACCHI
BElecTBa IO
YpaBHEHUSAM
XUMHYECKHUX
peakuui

XUMHYECKHE

SKCHEPUMEHTBHI,
IIPOBOJIUTH
HaOJIIOICHUS,
Jienath
BBIBOJBI 10
pe3ynbraTtamMm
JKCIIEPUMEHTA
npu
MPOBEACHUU
1a00paTOPHBIX
OTIBITOB u
MPaAKTUYECKOU
paboTHL.
Brruucnars
KOJIMYECTBO
BEIIIECTBA,
00BEM Trasza 1o
dbopmynam.
YuyacTtBOBaTh B
COBMECTHOM
pabote B
rpymme.
BeicTpauBarts
pa3BEPHYTHIE
MMCbMEHHBIEC U
YCTHBIE
OTBETHI c
onopou Ha
nHpopmanuio
U3 yuyeOHHKA U
CIIPaBOYHBIX
MaTepHaloB,
TPaMOTHO
UCII0JIb30BATh
M3y4YEHHBIN
MTOHATUIHBIN
amnmapar Kypca
XUMHH

N

Bonopoa. [Tonsitue
0 KHCJIOTaX U COJIIX

Bonopon — anemeHnt

H IIPpOCTOC BCUIECTBO.

Haxoxnenne
BOJIOpOJia B
pUpoze,
dusnueckue u
XUMHYECKHE
CBOICTBA,
pUMEHEHHE,

CHOCOOBI MOTYYECHHUS.

Kucnots! u conn.
MossipHbIii 00bEM
ra3oB. Pacuérel mo
XUMHUYECKUM

PackpsiBath
CMBICT
M3y4aeMbIX
TIOHSTUHI U
MIPUMEHSTH 3TU
MOHATHUSA NIPU
ONMCAHUU
CBOMCTB
BEIIECTB U UX
IIpEBpaLICHUMN.
XapakTeprs3oBa
Th (OIUCHIBATH)
¢duznueckue u
XUMHYECKHE

buoauorexka
HOK
https://m.edsoo.
ru/7f41837c
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YpaBHEHUSM.
XHUMHUYECKUM
AKCIICPUMEHT:
JeMoHCTpauu:
[Tonyuenue,
coOupanue u
pacro3HaBaHUE
BOJIOpO/IA.
BzaumoneiictBue
BOJIOPO/Ia C OKCHUJIOM
meu (11).
JlaGopaTopHbIii
OIIBIT:
BzaumoneiictBue

KHUCJIOT C METaJlllaMHU.

[IpakTnueckas
pabora: Ne 4.,
[Tonyuenue u
cobupanue
BOJIOPO/Ia, U3yUEHHUE
€ro CBOMCTB.
Brraucnenmus:
00BEMa, KOJIMYecTBa
BEIIlECTBA raza 1o
€ro U3BECTHOMY
KOJIMYECTBY
BEIIIECTBA WUIIH
00bEéMY; 00BEMOB
ra3oB [0 YPaBHEHHIO
peaKIy Ha OCHOBE
3aKOHA 00BEMHBIX
OTHOIIICHUM Ta30B

CBOICTBa
BOJIOPO/Ia,
CII0COOBI €ro
MOJTY4CHUSI,
pUMEHEHHE.
Cobupars
npuodop as
MOJTy9eHUS
BOJIOpO/IA.
Hcnonns3oBaTh
XUMHYECKYIO
CUMBOIIUKY
IUIS
COCTaBJICHHMS
hopmyn
BEIIIECTB,
MOJIEKYJISIPHBIX
YpaBHEHUH
XAMHYECKHUX
peakuuii c
y4acTHEM
BOJIOpO/IA.
Breraucnars
MOJISIPHYO
Maccy BEIIECTB;
KOJINYECTBO
BEIIECTBA,
00BEM
maccy
BEIIIECTBA;
[IpoBoauTh
pacu€rhl 110
ypaBHEHUSAM
XUMHYECKUX
peaKkuum:
KOJINYECTBA,
00bEMa, Macchl
BEIIECTBA 110
U3BECTHOMY
KOJIMYECTRY,
00BEMyY, Macce
pEareHToB WA
MIPOYKTOB
peaxIum.
CnengoBathb
TIpaBUIaM
Oe3omacHoit
paboTsl B
nabopaTtopuu
pu
HCIOJIb30BAHUU
XUMHYSCKOMN
TTOCY/IBI 51

rasa,




o0opynoBaHUs,
a TaKKe
npaBUIaM
oOpamieHust ¢
TOPIOYUMHU
BEIIECTBAMH B
OBITY.
[lmanupoBate 1
OCYIIECTBIISTh
Ha  TPAKTHKE
XUMHYECKHE
9KCIIEPUMEHTHI,
IPOBOJTUTH
HaOIIOIEHNS,
JIeNIaTh BBIBOJIBI
o pe3ysbTaTamMm

JKCIIEPUMEHTA.
VYyacTBOBaThH B
COBMECTHOM
pabote B
rpymnme
2. | Boga. PactBopsl. Puznueckue PackpsiBath bubéanorexa
3 | [lonarue 06 CBOMCTBA BOJIBI. CMBICIT HOK
OCHOBAHHSX Bona kak U3y4aeMbIX https://m.edsoo.
PacTBOPHUTEIIb. MOHSTUN U ru/7f41837c
XuMHYECKUE PUMECHSTH 3TH
CBOICTBA BOJIBI. MOHSITUS TIPH
OcHoBaHusl. ONMCAHUU
PacTtBopbI. Poins | cBolicTB
PacTBOPOB B MIPUPO/IE | BEIIECTB U UX
U B )KM3HU YEJIOBEKA. | IPEBPAILICHUM.
Kpyrosopor Boznbl B | XapakTepu3oBa

MIPUPOJE.
3arpsi3HEeHue
MPUPOTHBIX BOJ.
OxpaHa M OYHCTKa
MPUPOTHBIX BOJ.
Hacrimennasie u
HEHACHIIIICHHBIE
pacTBOPBI.
PactBOpuMOCTB
BCIIIECTB B BOJE.
MaccoBas J0Js
BEIIleCTBa B
pacTBope.
XUMHUYIeCKHit
JKCIIEPUMEHT:
JleMoHCTpamuu:
PactBopenue
BCIIIECTB c
Pa3IMYHON
PacTBOPUMOCTBIO.
BzaumogeiictBue

Th (PU3UUECKUE
u

XUMUYECKHE
CBOMCTBA BOJHI,
€€ poJIb KaKk
pPacTBOPUTEIIS B
MPUPOJTHBIX
mporeccax.
CocTtaBisiTh
ypaBHEHUS
XUMHUYECKHUX
peaxkuuii ¢
y4acTHEM
BOJIBI.
OOBSACHATH
CYITHOCTH
9KOJIOTHYECKHUX
npoOem,
CBSI3aHHBIX C
3arpsi3HEHUEM
TIPUPOTHBIX
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BOJBI C MeTalulaMHu
(Hatpuem 51
KaJIBITEM).
HccnenoBanue

pPacTBOpPOB KHUCIOT M
LIETI0YEH ¢ TOMOIIBIO
WHJUKATOPOB.
JlaGopatopHsbie
OIIBITHI
Uccnenosanue
0ocoOeHHOCTEeH
pacTBOpEHHUS
BEILECTB c
pa3IMYHON
PacTBOPUMOCTBHIO.
IIpurorosnenue
pacTBOpOB c
onpeaenEéHHON
MacCOBOM
pPacTBOPEHHOIO
BEILECTBA.
IIpakTnueckas
pabora No 5.
IIpurorosnenue
pacTBOpOB c
onpeaenEéHHON
MacCOBOM
pacTBOPEHHOIO
BEILECTBA.
Brruncnenus: c
HCIIOJIb30BaHUEM
MOHSTUS  «MaccoBast
JI0JIsT  BELIECTBA B
pacTBope»

oJen

oJen

BOJI, CITIOCOOBI
OUYUCTKH BOJBI
OT IPUMECEH,
MEpHI 110
OXpaHe BOJ OT
3arps3HEHUsI.
[LnanupoBath u
OCYILIECTBIISATh
Ha MPaKTUKE
XUMUYECKUE
9KCIIEPUMEHTHI,
MPOBOJIUTH
HaOJII0IeHu,
JIeaTh BBIBOJIbI
0 pe3yJbTaTaM
JKCIIEPUMEHTA
npu
MIPOBEICHUH
71a00paTOPHBIX
OTIBITOB U
MPAKTUYECKOU
paboTHI.
CienoBarh
npaBuIam
Oe3omacHoi
paboThl B
nabopaTopuu
npu
UCIIOJIb30BaHUU
XAMHYECKON
NOCY/Ibl U
000py0BaHus.
[IpoBoauTh
BBIYMCIICHHUS C
PUMEHEHNUEM
TIOHSATHUSA
«MaccoBas
JI0JIS1 BEIIECTBA
B PacTBOPE».
BeicTpauBats
pa3BEPHYTHIC
MMUCHbMEHHBIC U
YCTHBIE OTBETHI
C OIOpOM Ha
nH(pOpMaIHIO
13 yueOHMKa U
CIIPaBOYHBIX
MaTepHuasos,
rPaMOTHO
HCIIOh30BaTh
H3y4YEHHBIN
TOHSTUHHBIN
ammapar Kypca




XUMHNHU

N

OCHOBHBIE KJIACCHI
HEOPraHMYECKUX
COeTUHEHUN

11

Knaccudukanus
HEOPraHUYECKUX
COEIMHECHU M.
OKcUOEL.
Krnaccudukanus
OKCHJIOB:
coJsieoOpa3zyronme
(OCHOBHBEIE,
KHUCIIOTHEIE,
amdoTepHbIC) U
HecoJieo0pa3yrouue.
Homenkmnarypa
OKCHUJIOB.
dusznyeckue u
XUMHUYECKHEC
CBOIICTBa OKCHJIOB.

ITony4yenue OkCUI0B.

OcHoBaHus.
Krnaccudukanus
OCHOBaHHUH: NIEIIOYHN
Y HEPACTBOPUMBIE
OCHOBaHHSI.
Howmenxkmarypa
OCHOBaHUM.
duznyeckue u
XHUMHYECKHE
CBOMCTBaA
OCHOBaHUM.
ITonyuenue
OCHOBaHMH.
KwucmoTsr.
Knaccudukanus
KHCJOT.
Homenkiarypa
Kuciot. Ou3ndeckue
1 XUMHYECKHE
CBOMCTBA KHCIOT.
Psn akTuBHOCTH
metauioB H.H.
bexkerona.
ITony4yenue Kucior.
Comnn.
Howmenkmarypa
coleii. duznueckue
A XUMHUYECKHUE
CBOMCTBA COJICH.
[Tony4yenue comen.
I'eneTnueckas CBSI3b
MEX]y KJlaccamu
HEOPraHUYECKHUX
COETUHEHUN.
XUMHYeCKUi

Knaccugumupo
BaTh
M3y4YEHHBIE
BEIISCTBA I10
COCTaBy U
CBOMCTBaM.
CocTaBisaTh
hopmyIsl
OKCHJIOB,
KHUCJIOT,
OCHOBAaHHUIA,
coJieii u
Ha3bIBaTh UX
1o
MEXIYHAPOIHO
51
HOMEHKJIAType.
IIporao3upoBar
b CBOMCTBa
BEIICCTB Ha
OCHOBE 00IUX
XUMHUYECKHUX
CBOMCTB
U3Y4YEHHBIX
KJIaCCOB/TPYII
BEIICCTB, K
KOTOPBIM OHH
OTHOCSTCS.
CocTaBisaTh
MOJIEKYJIIPHBIE
ypaBHEHUS
peaKLui,
WJUTFOCTPUPYIO
HIHUX
XHMUYECKHE
CBONCTBA U
CIIOCOOBI
MOJIYYECHUS
BEIIECTB
U3Y4YEHHBIX
KJIaCCOB/TpYTIIL,
a TaKxke
TTOATBEPIKIAI0
X
TEHETHYECKYIO
B3aHMMOCBS3b
MEXy HUMH.
[IpousBoauth
BBIYMCIICHHS
110 YpaBHEHUSIM
XAMUYECKHX
peaKLHnii.

buoanorexa
HOK
https://m.edsoo.
ru/7f41837c
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AKCIIEPUMEHT:
JeMoHCTpanuu:
OG6pa3sib
HEOPTraHUYECKHUX
BEILIECTB PA3JIUUYHBIX
KJIaCcCOB. OnbITHI,
WJUTIOCTPUPYIOIIHNE
XAMHYECKHE
CBOHMCTBAa  KJIACCOB
HEOPTraHUYECKHUX
BEIICCTB.
JlaGopatopHsbie
onbITel OnpenenexHue
pPacTBOPOB KHUCJIOT U
IIEJI0YEH C TOMOIIBIO
WHJUKATOPOB.
N3yuenue
B3aHUMOJCHCTBHUS
KHUCIIOT c
METaJUIAMH, PeaKIui
HEUTpaIU3aIlUH.
BzaumoneiictBue
pactBopa cepHOM
KUCIIOTEI C OKCHJIOM
Meu (1.
ITomyyenune
HEpPaCTBOPUMBIX
OCHOBAHHI.
BriTecHenne omHOTO
MeTajula IpyruM U3
pacTBopa COJIU.
[IpakTnueckas
pabota Ne 6.
Pemrenne

AKCIIEPUMEHTAIbHBIX
3a7a4 1o TEME
«Baxneiimnine

KJIacChl
HEOPraHUYECKHUX
COCTUHEHUINY.
Boruncnenus: o
YpaBHEHUSAM
XUMHYECKOM
pEeaKIMK: KOJTUIECTBA
BellleCTBa, O00BEMA,
Macchl o
M3BECTHOMY
KOJIMYECTBY
BEIIECTBA, O00BEMY,

MacCe pCarcHTOB HUJIN
IMPOAYKTOB pCAKIINHN

[LnanupoBath u
OCYIIECTBIISATh
Ha MPaKTUKE
XUMHUYCCKHE
9KCIIEPUMEHTHI,
MIPOBOHUTH
HaOJII0IeHu,
JIe1aTh BBIBOJIbI
10 pe3yJbTaTaM
JKCIEPUMEHTA
npu
MPOBEACHUU
1a00paTOPHBIX
OTIBITOB U
MPAKTUYECKUX
pabor.
CienoBarh
npaBuIam
Oe3omacHoi
paboThl B
nabopaTopuu
npu
UCIIOJIb30BaHUU
XUMHUYECKOU
HOCYAbI U
000pyI0OBaHUS.
BricTpanBats
pa3BEPHYTHIE
NUChbMEHHBIC U
YCTHBIE OTBETHI
C OIIOpOW Ha
nHpopmanuio
U3 yueOHUKa U
CIIPaBOYHBIX
MaTepuaiosB,
TPaMOTHO
UCII0JIb30BATh
W3y4YEHHBIN
MTOHATUIHBIN
ammapar Kypca
XUMHH

Uroro no pazgeny

30

Paznen 3.




[Tepuoanueckuit
3aKOH U
[Tepuoanueckas
cHcTeMa
XHUMHUYECKHX
anemenTtoB /l. U.
Meunneneesna.
CtpoeHue aTOMOB.
XumMuyeckas CBA3b.

OKHCIUTENBHO-

BOCCTaHOBUTEJIbHbBIE

peakiuun

Ilepuoanueckuit IlepBbie mONBITKH PackpsiBath bubaunoreka

3aKOH U KJIacCU(UKAIUN CMBICIT HOK

[Tepuoauueckas XUMHUYECKUX nepuoanueckor | https://m.edsoo.

cucrema anemeHToB. [ToHsiTHE | O 3aKOHA. ru/7f41837c

XUMHYECKHUX 0 rpymmnax cxoaHbix | OnuceiBaTh

anemenTos [I. 1. AJIEMEHTOB CTPOCHHE

Menneneesa. (1IeoYHbIE U TaOIUIIBI

Crpoenue aToma miesioyHo3emenbubie | «llepuogmyeck
METaJIJIbl, TaJIOTEHBI, | as cucTeMa
WHEPTHBIC Ta3bl). XUMHUYECKUX
DNEeMEHThI, KOTOPBIE | 3JIEMEHTOB
o0pazyroTt I
amdoTepHbIie OKCUABI | MeHeneeBay.
W TUAPOKCHJIBI. MoaenupoBatb
[Tepuoanueckuii CTpOCHHE
3aKOH. aToma,
[Tepuoanueckast JHEPreTUYECKH
cucrema X YpOBHEH U
XUMHUYECKUX OJYPOBHEN
anemenTos J[. 1. IIpY TOMOIIN
Meneneesa. PUCYHKOB,
KopoTtkonepronnast | 31€KTPOHHBIX
U JTMHHOTIEpHOHAS | KOHUTypalui
(bopMbI U DJIEKTPOHHO-
Ilepunonnueckoii rpadu4ecKux
CUCTEMBI dbopmyiL.
XUMHUYECKUX [HosicuaTh
anemenTos J[. 1. ¢buznueckuit
Menneneesa. CMBICH
[lepuonp! ¥ Tpynmbl. | TOPSIKOBOTO
@U3NYECKUM CMBICT | HOMEDA,
TTOPSIIKOBOTO HOMEpPOB
HOMEpPa, HOMEPOB nepuoja u
MepUO/Ia U TPYIIIBI TPYIITBI
snemeHTa. CTpOCHHUE | DIIEMEHTA.
atomoB. CocTaB XapakTepusoBa
ATOMHBIX fJIEP. Th XUMHUYECKHE
N3oTombl. 3JIEMEHTBI
DJIEKTPOHBI. MEPBBIX TPEX
Crtpoenue MIEpPHOJIOB,

SJICKTPOHHBIX

KM, KambIui
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000J104eK aTOMOB
nepsbix 20
XUMHYECKHX
AJIEMEHTOB
[Tepuoanueckoit
cucremsl [ 1.
Meuneneesna.
XapakTepucruka
XUMHUYECKOTO
3JIEMEHTA M0 €ro
MTOJIOKEHUIO B
[Tepuoanueckoit
cucteme JI.H.
Menneneesa.
3aKOHOMEPHOCTH
M3MEHEHUs paaunyca
aTOMOB XMMHYECKUX
AJIEMEHTOB,
METaJUIMYECKUX u
HEMETaJUTMYECKUX
CBOMCTB 110 Ipymnmam
u MePUOIaM.
3HayeHue
Ilepuonnueckoro
3aKOHa u
[Tepuoanueckoit
CHUCTEMBI
XUMUYECKHUX
3JIEMEHTOB JUTSL
pa3BUTHSI HAyKu ¢
MIPaKTUKH. A.N.
MenneneeB -
Y4EHBIN u
rpakJIaHUH.
XUMUYECKU
AKCIIEPUMEHT:
JeMoHcTpanuu:
B3anmoneiictere
TUAPOKCH/IA [IUHKA C
pacTBOpaMH  KHCJIOT
u LIETI0YEH.
MonenupoBanne
CTPOCHHSI  MOJIEKYJ
npu TTOMOTIIH
PUCYHKOB, MOJIETIEH,
AIEKTPOHHBIX u
CTPYKTYPHBIX
dbopmyn.  Tabnuma
«Ilepuoanueckas
CHUCTEeMa XUMHUYECKUX
3JIEMEHTOB J.N.
MenneneeBay.
JlaGopaTopHbie

U UX
COEIMHEHUS 110
MIOJIOKEHUIO B
[Iepunonnuecko
i cucreme

JN.
Meunneneena.
OOBSICHSTH
oOmue
3aKOHOMEPHOCT
U B UBMEHEHUU
CBOMCTB
XUMHUYECKUX
3JIEMEHTOB
(m3MeHeHNE
paanycos
aTOMOB,
ANEKTPOOTPHILIA
TEJIbHOCTH,
BaJICHTHOCTH) U
UX COE€OUHEHUN
B IIpeJienax
MaJbIX
HEPUOJIOB U
[JIABHBIX
HOJrPYMII C
y4ETOM
CTPOEHUS UX
aTOMOB.
VYyacTBOBaTh B
COBMECTHOM
pabote B mape
WIH TPYIIIIE.
BeicTpauBats
pa3BEPHYTHIC
MMCbMEHHBIE U
YCTHBIE OTBETBI
C OMOpOM Ha
UH(pOpMaIIHIO
13 yueOHUKa U
APYrux
HCTOYHUKOB, B
TOM YHCJIE
HNutepnera




OIIBITHI
O3HakoMJICHHUE C
o0OpasiamMu MeTaJljIoB
A HEMETAJJIOB

w

XumMmuyeckas CBA3b.
OKHUCIUTEILHOBOCCT
AHOBUTEJILHBIE
peakuuu

XuMu4eckas CBS3b.
KopanenTtHas
(monsipHas u
HENoJIsIpHast) CBA3b.
DIIeKTPOOTPHUIIATEITH
HOCTh XUMHYCCKUX
sniemeHToB. MoHHas
cBs13b. CTENCHb
OKHCJICHUSI.
OKHCIUTEIIFHOBOCCT
AHOBHTCIIbHBIC
peaxuuu. [Iponeccer
OKHCJICHUS U
BOCCTaHOBJICHHS.
OxucIuTenn u
BOCCTAHOBUTEIIH.
XHUMHAYECKUHN
AKCIIEPUMEHT:
u3ydeHue o0pas3ioB
BEIICCTB METAJIOB U
HEMETAJLIIOB,
B3aHUMOJCHUCTBHC
TUAPOKCH/IA IIMHKA C
pacTBOpaMH KUCIIOT
U IIeJI0YeH,
MIPOBE/ICHHUE OIBITOB,
WJUTFOCTPUPYIOLIUX
MIPUMEPHI
OKHUCJIUTEIBHO-
BOCCTAHOBUTEJILHBIX
peakiuii (ropeHue,
peakiuu
pa3noXKeHus,
COEJIMHEHUS).
XHUMHUYECKUM
AKCIIEPUMEHT:
JeMoHcTpanuu:
OmLITHI,
WJUTIOCTPUPYIOLIUE
MIPUMEPHI
OKHCJIUTEILHO-
BOCCTAHOBUTEIHHBIX
peaxiuii (ropeHue,
peakiumn
pa3oXKeHUs,
COETUHEHUS)

PackpbiTh
CMBICII
(buzmIecKux
THOHSTHH.
Onpenenars
BHUI
XHUMHYSCKOH
CBSI3U B
COEIMHEHHH.
MoaenupoBatb
CTPOCHHE
MOJIEKYJT TIpH
ITOMOILIX
PHUCYHKOB,
MoOJeJIeH,
3JIEKTPOHHBIX U
CTPYKTYPHBIX
dhopmyL.
Hcnonb3oBarh
XUMHUYECKYIO
CUMBOIIUKY JIJIS
COCTAaBJICHUS
bopmyn
BEIICCTB,
3JICKTPOHHOTO
OanaHca
peaKkuuu.
Ornpenenarsb
CTEIEHb
OKHCJICHUS
aTOMOB
XHUMUYECKHX
9JIEMEHTOB 110
dbopmynam u
COCTaBJIATh
(hopmyibr
OMHApHBIX
COCIUHCHHI I10
CTEIICHH
OKHCJICHUS
aTOMOB
XHMUYECKHX
DJICMEHTOB.
Onpenenars
OKHUCJIUTENb U
BOCCTAHOBHTEN
b. PaccTaBisaTh
K03 HULIHEHTHI
B CXeMax

bubéanorexka
IHOK
https://m.edsoo.
ru/7f41837c
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MPOCTHIX
OKHUCJIUTEIbHO-
BOCCTaHOBUTEI
BbHBIX PEAKIUI
METOIOM
3J€KTPOHHOTO
OajaHca.
HabmogaTs
XHUMHYECKHE
OIIBITHI IO
IJ1aHy,
aHAJIN3UPOBATH
U IenaTh
BBIBOJIEL.
Hcnons3oBaTh
UKT nna
CO3JIaHus
MOJICIIEH,
ITOJITOTOBKH
MIpE3EHTaLNM,
JIOKJIaJ0B 1O
TeMeE.
BricTpanBats
pa3BEPHYTHIE
MMMCbMEHHBIE U
YCTHBIE OTBETHI
C OMOpoM Ha

UH(POPMAIIHIO
U3 yueOHHUKa U
Apyrux
UCTOYHUKOB, B
TOM YHCJIe
HNHtepHera

Wroro no pazneny 15

Pe3epBHOE Bpems 3

OBLIEE YNCJIO 68

YACOB 11O

ITPOTPAMME







ITOYPOYHOE IIVTAHUPOBAHUE

8 KVIACC
KoanuyecTBO 4acoB DJIeKTPOHHbBIE
Ne Tema vDOKA K n Hara uudposbie
n/n yp Bcero OﬁﬂTpom’HHe pﬁaKT"quK"e H3yuyeHusi | oOpa3oBaTejbHbIE
padoThl padoThbI pecypebi
1 [Ipenmer xumuu. Poias XuMuUM B KU3HU 1 bubnunorexa LIOK
JeloBeKka. Tela u BeliecTa https://m.edsoo.ru/ff0d210c
2 ITouarue o MeTomax MO3HAHUS B XUMHUU 1 Bubmrorexa LIOK
https://m.edsoo.ru/ff0d227e
IT 3] o] «1 o
;| Do e | s o | Busmorsa 101
patop p pait https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYTOBAHUEM
4 YucTeie BemecTBa U cMecH. CriocoOsl 1 bubnuorexa [IOK
pa3feneHus cMecen https://m.edsoo.ru/ff0d26ca
IIpa eckas pabora Ne 2 «Pa3ngenenue
5 cafecKeTI;I{ ?Hali'lgﬂli\dep; OUYHCTKHU H()I;;)erll-ll/ll-loﬁ 1 Bubmaorexa LIOK
https://m.edsoo.ru/ff0d28c8
COJIN)»
bubmnoreka IIOK
6 ATOMBI B MOTIEKYITHL 1 https://m.edsoo.ru/ff0d2a6¢c
7 XUMUYECKUE DTIEMEHTHI. 3HAKU (CUMBOJIBI) 1 bubmuoreka [IOK
XUMHAYECKUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTblie U ClIOXKHBIE BEIIECTBA 1 Bubmaorexa LIOK
https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 bubmmorera [IOK
https://m.edsoo.ru/ff0d2d50
3aKO0H IMOCTOSHCTBA COCTaBAa BEILIECTB.
10 Xumnueckas popmyna. BareHTHOCTh aTOMOB 1 bubmmorera [IOK
’ https://m.edsoo.ru/ff0d2eae
XUMHUYECKHUX DJIEMEHTOB
11 OTHOCHTENbHAS aTOMHAs Macca. 1 bubmuoreka [{OK

OTtHOCHUTEILHAS MOJICKYJISIpHAd Macca

https://m.edsoo.ru/ff0d323c
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12 MaccoBas 1011 XMMUYECKOTO 3JIEMEHTA B bubmuorexa [JOK
COCIMHEHUN https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemecrBa. Mosnbs. MossipHas bubnmoreka [JOK
Mmacca https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMUYECKUE SIBIICHHUS. bubmuorexa [JOK
XuMH4ecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipr3Haku U yCclIOBHS TPOTEKAHUS bubnmnoreka HOK
XAMHYECKHUX PEaKU https://m.edsoo.ru/ff0d3al6
16 3aK0OH COXpaHEHUsI MaCChl BEIIECTB. bubmmoreka [JOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
BerunciieHus KoaM4uecTBa, MacChl BEIIECTBA MO bubmuoreka [IOK
17 o _
YPaBHEHUSM XUMUYECKHUX PEaKlun https://m.edsoo.ru/ff0d5708
Knaccndukanus XuMAYeCKHX peakui
18 (COGZ[I/IHqG)!HI/ISIupaSJIO)KeHI/ISI 3a1\IZemeLIIma Bubmorexa LOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B.JI — yu€HBIii-
1 et mn https://m.edsoo.ru/ff0d40c4
CHCTEeMaTHU3aIus 3HaHUI
20 Konrtponsnas padora Nel mo teme «Bemecta bubmmnoreka HOK
Y XUMHYECKHE PEaKIIAN)) https://m.edsoo.ru/ff0d4290
Bo3s — cMech ra3oB. CocTaB BO3IyXa.
21 KHC?I}(;XO —MBJ'II;I\I;CHTBI/I m ole(;): BCHY:CTBO bubmmorexa LIOK
PO p B ’ https://m.edsoo.ru/ff0d448e
O30H
duznveckue €CKHUE CBOWCTBA
22 KI/IPEJII/E)LI 0 K::I ( He;(m\f/ll;l/lqoxflznelfnf rT(;3 eHHE) bubmorexa LOK
poJa {peardl - TOP ' https://m.edsoo.ru/ff0d4614
TTousarue 00 oxcumgax
Cnioco0sI moryde ciopoaa
23 J1:60 aTI;I r;/II/JI-I iqn H;I;LI:LI/IIJJiIerHOHCTE bubnmorexa LIOK
patop P ’ https://m.edsoo.ru/ff0d497a
ITpumenenue Kkucaopoia
y TenoBoit 3 pexT XuMuIecKol peaxiii, Bu6motexa LIOK
MOHSTUE O TEPMOXHUMHYECKOM YPaBHEHUH,

OK30- U OHAOTCPMHUUCCKUX PCAKIUAX

https://m.edsoo.ru/ff0d4790
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TormnmmBo (HedTh, yroib 1 METaH).

25 3arpsi3HEHUE BO3/yXa, CIIOCOOBI €T0 buGnuorexa LIOK
’ https://m.edsoo.ru/ff0d4c4a
IPEIOTBPAIICHIS
[IpakTudeckas padora Ne 3 mo Teme
26 «gonif;elmde I;/III():O6H1[;aHHe KI;ICJ:OZIOILa buGnuorexa LIOK
N > https://m.edsoo.ru/ff0d4ae2
W3YYCHUE €T0 CBOWCTBY
27 Bonopox — a3neMeHT U IpocToe BELIECTBO. Bu6muoteka [JOK
Haxoxnenue B mpupoie https://m.edsoo.ru/ff0d4dd0
28 du3nvecKue U XUMUYECKHE CBOMCTBA bubmuorexa [JOK
Bojoposia. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [TonsaTue o KkucIOTaX M COJNISIX Bubmiorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CniocoObI moy4eHus BOAOPOia B bubmmoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[pa eckast pabora Ne 4 o Teme
31 «ﬁogflt{;elHnKe I;/IIEO6I/I;B.HI/I6 Blz)z[;plc\)/[na Bubmmorexa LIOK
o ’ https://m.edsoo.ru/ff0d4f42
W3YYCHUE €T0 CBOWCTBY
. " bubmmoteka IIOK
32 Momnsipasiii 00bEM ra3oB. 3akoH ABOTapo https://m.edsoo.ru/ff0d542e
o | Do by s e Busmorea 101
LoMy Y https://m.edsoo.ru/ff0d55a0
BEIIIECTBA UITH 00BbEMY
o | P b o o Y Busmorea 101
peakdl " https://m.edsoo.ru/ff0d5708
OTHOIICHUH Ta30B
35 Du3nyecKue 1 XUMUIECKHE CBONCTBA BOJIBI Bubmorexa LIOK
https://m.edsoo.ru/ff0d587a
. bubnuoteka [JOK
36 CocraB ocHoBanui. [ToHsTHE 00 MHIUKATOpax hitps.//m.eds0o.ru/ff0d59e2
Bona kak pactBopurens. HacklmeHnHble u BuGnmorexa LIOK
37 HEHACBIILIEHHBIE pacTBOpbl. MaccoBas J0J1st

BCIIICCTBA B paCTBOPC

https://m.edsoo.ru/ff0d5b40
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[IpakTuueckas padora Ne 5 o reme

bubnunoreka LIOK

38 «HpI/IFOT?BJIeHIEe PacTBOPOB C OMpPE/ICIEHHOMN https://m.edsoo.ru/ffod5eba
MacCOBOM J10JIel paCTBOPEHHOTO BEILIECTBA
39 KonTtponsnast padora Ne2 o reme bubnuoreka [JOK
«Kucnopoa. Bogopoa. Bogay» https://m.edsoo.ru/ff0d6342
40 OKcupl: COCTaB, KiIaccuUKaIus, bu6nmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonmyuenue €CKHE CBOMCTBA
41 KI/I(jj'Iy;[HHI;IX P(I)::(l)\’g;‘;x I/IHaM(}i)o?eTIiHX bubmaorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHOBaHHUS: COCTaB, KJIaCCH(PUKAIIHS, bubnunoreka LIOK
42 _
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [TonyueHnne n XuMU4ECKHE CBOMCTBA bubnuoreka [IOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocraB, kitaccudukanms, bubnunoreka LIOK
44 _
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 [TomryueHnue 1 XUMUYECKHE CBOMCTBA KUCIIOT bubmorexa LIOK
yd https://m.edsoo.ru/ff0dfee2
16 Conu (cpenHue): HOMEHKIATypa, COCOObI bubmuoreka [IOK
MOJTYYEHHS, XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTuueckas pabora Ne 6. Pemenue
47 JKCIIEPUMEHTAJIBHBIX 3314 110 TEME bubmuoreka [IOK
«OCHOBHBIE KJIACCHI HEOPTAHUUECKHUX https://m.edsoo.ru/00ad9b7c
COEUHEHUIN»
48 I'eneTnyeckas CBA3b MEXIY KJIaCCaMU bubmmnoreka HOK
HEOPraHWYECKUX COCIMHEHUI https://m.edsoo.ru/00ad9a50
. but6mmorekxa [IOK
49 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN https://m.eds00.ru/00ad9ch?
50 KonTtponbHas padora Ne3 no reme "OcHOBHBIE bu6muoreka [JOK
KJIACChl HEOPTAaHUYECKUX COCTMHECHUI" https://m.edsoo.ru/00ad9ela
51 [TepBble MOMBITKU KJIACCU(PUKALUU bubmuotexa [IOK

XUMHYECKHUX 21eMEHTOB. IloHsaTHE O rpyimmnax

https://m.edsoo.ru/00ad9ffa
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CXOAHBIX 3JICMCHTOB

IIepuonnueckuii 3axoH u [lepuoanueckas

bubnunorexa LIOK

52 cHUcTeMa XUMMHUYeCKuX anemMeHToB 1. . https://m.edso0.ru/00ada52c
Mennencena
53 [Tepuoasl, TpyMITBL, TOATPYIIITEI bubanoreka [JOK
> ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIAEP. bubmmoreka [JOK
H30Tonml https://m.edsoo.ru/00ada342
CtpoeHue dIEKTPO 000JI0YEK aTOMO
55 3J1T§MG§TPIOB JFI[epT/IIZ);/IILB:C(KOﬁ ;]:II/I([:ITGMBTI IIF I]/SI Bubmmorexa LIOK
o https://m.edsoo.ru/00ada6bc
Mennenecena
XapakTepucTuka XUMHYECKOTO 3JISMeHTa 1o BuGmorexa LIOK
56 ero nosioxkeHuro B [lepuoauyeckoit cucreme _
https://m.edsoo.ru/00ada824
. . MenpneneeBa
I1
p YK .. P . N https://m.edsoo.ru/00ada96e
MenneneeB — y4€HbBIN, IEAATOT U TPAXKIaHIUH
58 DIEeKTPOOTPUIIATETLHOCTH aTOMOB bubmuoreka [IOK
XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNonnas xumnyeckas CBA3b bubmoreika HOK
https://m.edsoo.ru/00adac34
60 KoBasneHTHas monspHas XUMAYECKas CBS3b bubmoreika HOK
https://m.edsoo.ru/00adaab8
61 KoBanentnas HenossspHasi XUMUYECKast CBSI3b Bubmnorexa HOK
https://m.edsoo.ru/00adaab9
bubmmoteka IIOK
62 CreneHs oxucneHns https://m.edsoo.ru/00adae28
63 OKHCIUATENEHO-BOCCTAHOBUTEBHBIC PEAKIINN bubmorexa [JOK
https://m.edso0.ru/00adb076
64 OKHCIATEIN U BOCCTAHOBUTEIN Bubmnorexa HOK
https://m.edsoo0.ru/00adb076
65 KonTtponbhas padora Ne4 o reme «CtpoeHue bubmorexa IOK

https://m.edsoo.ru/00adb486
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aToMa. XUMHUYECKas CBSI3b)

66 Peseprublit ypok. O6o0mIeHne 1 1 bubnuoreka [JOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O60011eHNE U 1 bubmmoreka [JOK
CcHCTEeMaTH3aIus 3HaHUN https://m.edsoo.ru/00ad9ch?2
68 PesepBusblit ypok. O6001menue u 1 Bu6mumoteka [JOK
cHcTeMaTH3amus 3HaHuH https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6




		2024-08-30T14:17:10+0700
	Воронкова Ольга Владимировна




