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IHHOACHUTEJIBHASA 3AIIMCKA

[IporpaMma mo XMMHH Ha YpOBHE OCHOBHOTIO OOIIEero oOpa30BaHUS COCTAaBICHA HAa OCHOBE TPeOOBAaHUI K pe3ylbTaTaM OCBOCHHS
OCHOBHOM 00pa30BaTeIbHON MPOTpaMMbl OCHOBHOTO 0011ero odpaszoBanus, nmpeactaBieHHbx B PI'OC OO0, a takxe Ha OcHOBE (henepanbHOM
pabodeil mporpaMMbl BOCIIUTAHUS M C YI6TOM KOHIICMIUU MPETNoaBaHus ydeOHOro mpeameTra «XuMus» B 00pa30BaTEIbHBIX OPTraHU3AIMSIX
Poccuiickoit ®enepanuu.

[TporpamMmMa o XuMuu Ja€T MPEJCTaBICHUE O HEsIX, o0IIel cTpaTeruu 00y4YeHUs, BOCITUTAHUS M Pa3BUTUS OOYYaIOIINXCS CPEICTBAMU
y4eOHOro TpeaMeTa, YyCTaHABIMBAeT o00s3aTeIbHOE MPEAMETHOE COJep)KaHHe, IpelycMaTpuBaeT paclpeielieHne ero Mo KiaccaM u
CTPYKTYPUPOBAHHE TI0 pa3ziesiaM U TeMaM MIPOrpaMMBbl IO XUMUHM, OIIPEAEIIAECT KOJTUYSCTBEHHBIC M KAYECTBEHHBIE XapaKTEPUCTUKHU COICPKAHUS,
PEKOMEHIYEMYIO TOCIIE0BATEIbHOCTh H3yUEHHUSI XUMUU C YUETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JOTUKU y4eOHOrO Mpoliecca,
BO3PACTHBIX OCOOCHHOCTEW OOYYaIOMIMXCs, ONpeAessieT BO3MOXKHOCTH NpEAMeTa IS pealu3alud TPeOOBaHWMH K pe3yibTaTaM OCBOCHUS
OCHOBHO# 00pa3oBaTeIbHON MPOrpaMMbl HA YPOBHE OCHOBHOTO 00IIIero 00pa3oBaHus, a Takke TpeOOBaHUM K pe3yabTaTaM O0y4YeHHs] XUMUU Ha
YPOBHE LieNel W3Yy4eHHUs NpeAMeTa M OCHOBHBIX BHJOB YUeOHO-TIO3HABATENBHOW JESTEIBHOCTH OOYYaOUIerocs IO OCBOCHHUIO Y4EOHOTO
coJiepKaHusl.

3HaHUE XUMHH CIY>KUT OCHOBOHW i (hOPMHUPOBAHUSI MUPOBO33PEHUSI 00YHarOLIErocs, €ro MpeiCcTaBIeHU O MaTepuaIbHOM €IUHCTBE
MHUPa, BAXKHYIO POJIb UTPAIOT POpMHUpyeMble XUMUEH MPEACTABICHHUS O B3aMMOIIPEBPALIICHHUSIX YHEPTUHU M 00 DBOJIOLUHU BEIIECTB B IPUPOJIE, O
MyTSX PEHmIeHUs] TI00aTbHBIX MPOOJIEM YCTOMYHMBOTO PAa3BUTHS YEIIOBEYECTBA — CBHIPHEBOM, YHEPreTHYECKOW, MHINEBOH M 3KOJOTUYCCKOM
0e30MacHOCTH, TPOOIIEM 3IPaBOOXPAHEHUSI.

N3ydenue xumuu:

CIOCOOCTBYET peain3aliid BO3MOKHOCTEH NJIsi camMOpa3BUTHS U (HOPMHUPOBAHMS KYIbTYpPHl JTUYHOCTH, €€ 0oO0med M (HyHKIHOHATBHOM
TPaMOTHOCTH;

BHOCHUT BKJaJ B (OPMHUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEH OOYyYaromMXCs, HABBIKOB HMX CaMOCTOSITENIbHON y4eOHOI
NEeSTeTbHOCTH, SKCIIEPUMEHTAIBHBIX U MCCIIEI0BATENbCKUX YMEHUM, HEOOXOIMMBIX KaK B TTOBCEIHEBHOM >KM3HU, TaK M B TPO(EeCCHOHATBLHON
NEeSATEIbHOCTH;

3HAKOMUT CO CHENU(UKON HAYYHOTO MBIIIJICHHUS, 3aKIabIBA€T OCHOBHI IIEJIOCTHOTO B3IJIsI/Ia HA €IMHCTBO MPUPOJIBI U YEJIOBEKA, SIBIISIETCS
OTBETCTBEHHBIM 3TAlOM
B (popMHUpOBaHUY €CTECTBEHHO-HAYYHON TPaMOTHOCTH O0YUYarOIINXCS,

croco6cTByeT (hOPMUPOBAHHIO [IEHHOCTHOTO OTHOIICHUS K €CTeCTBEHHO-HAYUHBIM 3HAHUSM, K TIPUPOJIE, K YETOBEKY, BHOCUT CBOM BKIIA]
B DKOJIOTMUECKOE 00pa3oBaHre 00yUYaroIuXCsl.

JlanHble HampaBiieHHWs B OOYYEHHHM XUMHUU O00ECNeUYMBAIOTCS CHEMU(PUKONW COAepKaHHUS Y4EeOHOTO MpeAMeTa, KOTOPBIM SBIsSETCS
MeJarOrHIeCKU aJanTHPOBAHHBIM OTPAKCHHEM 0a30BOM HAYKM XUMHH Ha ONIPEICIEHHOM dTare e€ pa3BUTHS.

Kypc xumuum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHHs OPHUEHTHPOBAH HAa OCBOCHHE OOYYAIOIIMMHCS CHCTEMBI MEPBOHAUYATHHBIX
MOHSATUN XMMHUHU, OCHOB HEOPTaHUUECKOW XUMHUHU U HEKOTOPBIX OTJEITHHBIX 3HAYUMBIX MMOHATUN OPTaHUYIECKON XUMUH.
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/ CTpyKTypa COAEp>KaHHs IMPOrpaMMbl MO XMMHHU c(HOpMUpOBaHAa HA OCHOBE CHCTEMHOro moaxonaa K e€¢ usydenwto. ComeprkaHue
CKJIQJIBIBACTCSl M3 CUCTEMbI MOHATHH O XUMHUYECKOM AJIEMEHTE M BEIIECTBE M CHCTEMbI MOHATHH O XUMHUYECKOW peakiuu. OO 3TU CHCTEMBI
CTPYKTYPHO OpraHW30BaHbI 10 IPUHIIUITY MTOCIEI0BATEIBHOTO Pa3BUTHA 3HAHUM HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUN PA3HOTO YPOBHSI:

— ATOMHO-MOJICKYJISIPHOT'O YUEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoauueckoro 3akoHa /. 1. MenneneeBa kak OCHOBHOI'O 3aKOHA XMMUH;

— YYEHHS O CTPOCHUU aTOMa U XUMHUYECKOU CBSI3H;

— TIPEICTaBICHUN 00 JIEKTPOJMTHYCCKON TUCCOIUAIIMN BEIIECTB B PACTBOPAX.

Teopernyeckue 3HAHUSA PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYCCKH IIOJYYEHHBIX M OCMBICJACHHBIX (DAKTOB, pa3BHUBAIOTCS
MOCJIEIOBATEILHO OT OJHOTO YPOBHS K JIPYroMy, BBIMOJHSS (PYHKIIMU OOBSICHEHHS W MPOTHO3UPOBAHUS CBOWMCTB, CTPOCHUS U BO3MOXXKHOCTEH
MPAKTUYECKOT0 MPUMEHEHHS U MOJYyYEHUS U3y4aeMbIX BEIICCTB.

OcBoeHre MporpaMMbl IO XUMHH CITOCOOCTBYET (POPMUPOBAHUIO TIPEICTABICHHUS O XUMUYCCKON COCTaBJIAIONICH HAyYHOH KapTHUHBI MUpPa
B JIOTHKE €€ CHCTEeMHOU MPHUPObI, ICHHOCTHOTO OTHOIIEHUS K HAYyYHOMY 3HAHUIO M METOJIaM MO3HaHMs B HayKe. M3ydeHne XuMuu IpOUCXOIUT
C IPHUBJICUCHUEM 3HAHUH U3 paHee U3YYCHHBIX YUeOHBIX MpeamMeToB: «OKpy)aromuii Mupy», «bromorus. 5—7 knaccel» u «Pu3uka. 7 Kiaacc.

[Ipy M3yYyeHHH XHMHH IPOUCXOJHUT (POPMHUPOBAHHE 3HAHUN OCHOB XMMHYCCKOM HAayKH KaK 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHUS,
MPAKTUYECKOW JIEITEIIbHOCTH 4YEeJIOBeKa M KaK OJHOIO0 M3 KOMIIOHCHTOB MHPOBOM KYJIBTYPBL. 3agadya ydeOHOTO MpeaMeTa COCTOWT B
(hOPMHUPOBAHMH CHUCTEMbl XHMHYCCKMX 3HAHUH — BaKHCHIIMX (AKTOB, MOHATHH, 3aKOHOB M TEOPETHYCCKUX ITOJIOKCHHUH, JIOCTYITHBIX
0000IICHNIT MHUPOBO33PEHYECKOTO XapakTepa, s3blKa HAyKH, B NPHOOIICHWHW K HAyYHBIM METOJaM IIO3HAHHWS IPH W3YYCHUHU BEIIECTB M
XUMUYCCKUX pPeakuuid, B (OPMHUPOBAHMM M Pa3BUTUU I103HABATCIIBHBIX YMEHHH M HMX IPUMCHCHHMH B Y4YCOHO-IIO3HABATEIbHON H
y4e0OHO-UCCIIeIOBATENBCKOM 1eATeIbHOCTH, OCBOSHHUH MPaBUIJI 0€30MacHOr0 00pallieHus ¢ BEIeCTBaMU B TOBCETHEBHOM JKHU3HH.

[Ipu u3ydeHnn XMMHUHM Ha YPOBHE OCHOBHOT'O 0011IeT0 00pa30BaHUs BAXKHOE 3HAUCHUE MPUOOPEITH TaKue eI, KaK:

— ¢opMUPOBaHNE UHTEIUIEKTYAIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOPa30BaHUIO, COTPYAHHUECTBY, CAMOCTOSITEILHOMY MPUHSITHIO
penieHui, CnocoOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCITIOBUSAM KU3HHU;

— HAIPaBJICHHOCTh OOYYEHHUs Ha CHCTEMAaTHYECKOE IMPUOOIICHHE OOYJarOIUXCsA K CaMOCTOSTENbHOW IO3HABAaTEIbHON JIEATEeIbHOCTH,
Hay4YHBIM METOJaM MO3HaHUs, ((OPMUPYIOIIUM MOTHUBAIIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUU;

— obecrieueHre YCJIOBHH, CIOCOOCTBYIOIIMX MPHOOPETEHUIO OOYYAIOIIMMUCS OIbITa Pa3HOOOpPa3HOH JEeATEIbHOCTH, TO3HAHUSA H
CaMOTIO3HAHUS, KJIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIN ), UMEIOIINX YHUBEPCATLHOE 3HAUEHUE /ISl PA3JIMYHBIX BUIOB JEATEILHOCTH;

— ¢opMupoBaHKE OOIICH QYHKIIMOHATBHOW M €CTECTBEHHO-HAYYHOM TPaMOTHOCTH, B TOM YHUCJIE YMEHUU OOBSICHSATH U OIICHUBATD SIBICHHS
OKPY’KaIOIIEero MUPa, UCTIONB3Yys 3HAHUS M OTBIT, TIOJYYCHHBIC TIPU U3YYECHUU XUMHH, IPUMEHSATh UX TIPU PEIICHUU MPOOJIeM B TIOBCETHEBHOM
JKU3HU U TPYIOBOM JI€SITEILHOCTH;

— ¢opMHUpOBaHHE Yy OOYYAIONMIUXCS TYMaHUCTHYECKUX OTHOIIECHWN, TMOHWUMAHUS IIEHHOCTH XWMHUYECKHX 3HAHWUW ISl BBIPAOOTKH
IKOJIOTHYECKU 11€71ecOo00pa3HOro TMOBEAEHUS B OBITY U TPYJIOBOW IESATENLHOCTH B IIENSAX COXPAaHEHUS CBOETO 370POBbSl M OKPYKAIOLIEH
MIPUPOJTHOMN CPEJIbI;

— pa3BUTHE MOTHBALMU K OOYUYEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO M CAMOBOCIIMTAHUIO HAa OCHOBE YCBOCHHS OOIIEUETIOBEUECKUX
[IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOdUIIS M HAMIPABICHHOCTH JTaTbHENUIIEro 00yIeHUsI.



# OO0Iee YnCIIo YacoB, OTBEAEHHBIX Ui M3YUEHHS XMMHUHM Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHusi, cocTaBisieT 136 daco: B 8
Kiacce — 68 yacoB (2 wyaca B He/Iel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIO).

COJEP/KAHUE OBYYEHUA
8 KJIACC

IlepBoHayajibHBIC XUMHYECKHE NOHATHS

[Ipenmer xumuu. Ponp XMMuM B KM3HM 4YelOBeKa. XHUMHUS B cUCTeMe Hayk. Tena u BemectBa. DU3MuUECKHME CBOWCTBA BEIIECTB.
ArperatHoe cocTosiHue BenecTB. [IoHsATHe 0 MeTO1aX MO3HAHUS B XUMHH. HYucTble BeuiecTBa U cMecu. CriocoObl pa3esieH st CMecei.

AToMBI M MOJEKyJbl. XUMHUUECKHE dJeMeHThl. CHUMBOJIBI XMMHMUYECKHUX 3JeMEHTOB. IIpocTeile M ClIOXKHBIE BELIECTBA.
ATOMHO-MOJIEKYJISIPHOE YUYEHHUE.

Xumnueckas ¢popmyna. BaleHTHOCT aTOMOB XMMHYECKHX AJIEMEHTOB. 3aKOH IOCTOSHCTBA cocTaBa BemecTB. OTHOCHTENbHAS aTOMHAs
Macca. OTHOcHUTeIbHAs MOJIEKYJIsIpHas Macca. MaccoBas 10J11 XMMHUYECKOT0 3JIEMEHTA B COEIMHEHUH.

Kommuecto BeniectBa. Mousb. MonsipHas Macca. B3auMoCBsA3b KOJIMYECTBA, MACChl M YKMCJIA CTPYKTYPHBIX €AMHUL] BelecTBa. Pacuérel no
(bopmMynaM XUMUYECKHX COEIUHEHHH.

duznyeckue U XMMUUECKHE BJICHUS. XUMHUECKasl peakus U €€ MpU3HaKu. 3aKOH COXPAHEHHUsI MacChl BEIECTB. XUMUYECKNUE YPaBHEHUSI.
Knaccudukanus XuMiHuecKkux peakiuuil (CoeTuHeH s, pa3IokKeH!s, 3aMeLeHHs], OOMEHa).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XMMHUECKOW MOCYAOH, mpaBuiIaMu paboThl B JJabopaTopuu M npuémamu oOpalieHus ¢ J1abopaTOpHBIM 000pYyJOBAHUEM,
U3Y4YE€HHE U ONHcaHue (PU3NYECKUX CBOMCTB 0OPA3I[0B HEOPraHMYECKHUX BEIIECTB, HAO0IeHne pU3NYecKuX (IUIaBJIeHHE BOCKa, TasHUE JIbJA,
pacTupaHue caxapa B CTyNKe, KUIEHHE W KOHJAEHCAlMs BOJbl) M XUMHUYECKUX (FOpPEHHE CBEYH, MPOKAIMBAHUE MEIHOW IPOBOJIOKH,
B3aMMO/ICIICTBUE MeJla ¢ KUCJIOTOM) sIBJIEHUH, HAOJI0/IEHNEe U ONMCAHHME NMPU3HAKOB MPOTEKAHUS XMMHMUYECKHUX peakiuil (pasiiokeHue caxapa,
B3aMMOJICHCTBHE CEpHOW KHCIOTBHI C XJIOpUAOM Oapus, pasznoxkeHue ruapokcuaa menu (ll) mpu HarpeBanuu, B3aMMOJAEHCTBHE XKene3a C
pactBopom conu meau (ll), u3yuenune crnocoOOB pasneneHus cCMeceil: ¢ MOMOIIbI MarHuTa, (UIbTPOBAHUE, BHIMAPUBAHUE, TUCTUIUIAIIMS,
xpomarorpadus, TpoBeJeHNEe OYMCTKU MOBapEeHHOM COJM, HAOJIIOJIEHHE M OMNMCAHUE PE3yJIbTAaTOB MPOBEACHHUS OMbITA, WIUIIOCTPUPYIOIIETO
3aKOH COXPaHEHMsI MaCChl, CO3JaHUE MOJIETIe MOJIEKYJ (IIapOCTEPKHEBBIX ).

Bakneiinmue nmpecTaBUTE I HEOPTaHUYECKUX BelleCTB

Boznyx — cmech razos. CocraB Bo3ayxa. Kucnoposa — aneMeHT u npoctoe BemecTBo. HaxoxieHue Kuciopoaa B mpupojae, pusndeckue u
XUMUYeckue cBoiictBa (peakuuu ropenus). Oxcunbl. [Ipumenenue kuciaopoga. CrnocoObl TOMy4YeHUs KHUCIOpoAa B JabopaTopuu u
poMbIIIIeHHOCTH. KpyroBopoT kucnopoza B npupoze. O30H — ajuioTponHasi MOAU(pUKALUs KUCIOPO/Ia.

TennoBoit a3 dexT XMMUYECKOH peakiiy, TEPMOXUMUYECKUE YPaBHEHUS, IK30- U SHAOTEPMHUUECKUE peakMU. TOMINBO: Yyroidb U METaH.
3arpsi3HeHue BO3AyXa, yCHJIEHHEe MapHUKOBOTO 3P QeKTa, pa3pylIeHHe 030HOBOTO CIOS.
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/ Bomopox — 3JeMEeHT M MpocToe BemiecTBo. HaxoxaeHue Boopoa B nmpupoe, GU3ndecKue 1 XUMUYECKHEe CBOWCTBA, IPUMEHEHHUE,
cnocoObl nmojayueHust. Kuciorel v comm.

Mosipablii 00bEM ra30B. Pacu€Thl 10 XMMHUYECKUM YpaBHEHHUSIM.

dusunyeckue cBoiicTBa Boabl. Boma kak pactBopurens. PactBopsl. HacklllleHHbIE 1 HEHACBIIIIEHHBIE PACTBOPBI. PACTBOPUMOCTD BELIECTB B
BoJie. MaccoBasi J1oyisl BeIlleCTBa B pacTBOpe. XUMHUYECKUE CBOWMCTBA BOJbl. OcHOBaHMS. Pojb pacTBOPOB B MPUPOJE U B KU3HU YEIOBEKA.
Kpyrosopot Bojibl B ipupoe. 3arpsa3HeHue npupoaHbix BoJ. OXpaHa U OUYMCTKA MPUPOIHBIX BOJI.

Knaccudukanuss Heopranmdeckux coeauHennid. Oxcuapl. Kiaccudukanmst OKCuaoB: cojieoOpasyromue (OCHOBHBIC, KHCIIOTHBIE,
amdoTepHbIe) U HecosieoOpasyrome. Homenknarypa okcuaoB. @U3NYeCKue 1 XUMUIECKHE CBOMCTBA OKCHIIOB. [lomydeHre OKCHIIOB.

OcnoBanus. Kimaccudukanus oCHOBaHM: METOYN U HEPACTBOPUMBIE OocHOBaHUs. HoMeHKaTypa ocHOBaHUH. DU3NYECKUE U XUMUUYECKHE
CBOKCTBa OCHOBaHMil. [lonyuenne ocCHOBaHUI.

Kucnotsl. Knaccudukanus kucnor. Homenknatypa kuciaor. @u3nyeckue U XUMUYECKHe CBOMCTBA KUCIOT. Pan aktuBHOCTH MeTaiioB H.
H. bekeroga. [TosryueHue KucCIOT.

Comu. Homenknatypa cosieid. @u3znueckue 1 XuMu4deckue cBoiicta cosel. [lonydenue coneil.

['eHeTnueckas cBsI3b MEK]y KJIaCCAMU HEOPTAHUYECKUX COCIMHEHUN.

Xumuueckuii IKcnepumerHm:

Ka4eCTBEHHOE OIPE/ICIICHUE COACPKaHUsI KUCIOPO/ia B BO3/IyXe, MOJIydeHHE, COOUpaHHE, pacliO3HaBaHNUE M U3YUEHHUE CBOMCTB KUCIOPO/Ia,
HaOII0JICHUE B3aUMOJICHCTBHS BEIISCTB C KHCIOPOJIOM M YCJIOBHS BO3HHMKHOBEHMsI M TPEKpaIleHUs TopeHus (Ioxkapa), 03HAKOMJICHHE C
oOpasliaMy OKCHJIOB M OIIMCAaHME HUX CBOMCTB, IIOJy4YCHHE, COOMpaHHE, pacliO3HaBaHWE M M3YUYCHHE CBOMCTB Bojopoja (ropeHue),
B3auMoieiicTBre Bojopoaa ¢ okcuaoM Meau (1) (Bo3aMOKHO MCTONIb30BaHUE BUICOMATEPHAIIOB), HAOFOACHIE 00Pa3IloB BEIIECTB KOJIMYECTBOM
1 Monb, ucCCenoBaHNEe OCOOEHHOCTEH PACTBOPEHHS BEIIECTB C Pa3IMUYHON PACTBOPUMOCTHIO, MPUTOTOBIEHUE PACTBOPOB C OIpPEACIIEHHON
MacCOBOH [10JIe pacTBOPEHHOTO BEIIECTBA, B3aUMOJCHCTBHE BOJBI C MeETaUIaMH (HaTpHeM W KaibIlueM) (BO3MOXHO HCIIOJIb30BAaHUE
BHJIEOMATEPHAJIOB), HCCIEA0BaHNE 00pPA3II0B HEOPTaHUYECKUX BEIIECTB PA3IMUHBIX KJIACCOB, HAOIOACHIE U3MEHEHHUSI OKPACKH MHANKATOPOB B
pacTBOpax KHUCIOT W IIeiouel, u3ydeHue B3aummojericTBus okcuaa meau (1) ¢ pacTBopom cepHO# KHCIOTHI, KUCIOT ¢ METalJIaMH, PEaKIIHi
HEUTpAJIM3alluK, TOJYYEHHE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHWE OJIHOTO MeTayla JPYyrMM U3 pPacTBOpa COJU, pPEUICHUE
JKCIIEPUMEHTANIBHBIX 3a7a4 M0 TeMe «BaKHeNIne KJ1acChl HEOPraHUUECKUX COCIUHEHUI.

IMepuoanueckuii 3axon u Ilepuoguyeckasi cucrema xumudeckux 3jemMeHToB JI. U. MenaeneeBa. Ctpoenue aroMoB. XuUMHYecKasi
c¢BA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIUNI

[TepBble MONBITKN KIACCH(PUKAIIMA XUMHUYECKUX 2JIEMEHTOB. [IoHATHE O Tpynmax CXOAHBIX 3JIEMEHTOB (IIEJIOYHBIC U IIEIOYHO3EMETbHBIE
METaJUTbl, TaJIOTCHBI, HHEPTHBIC T'a3bl). DIIEMEHTHI, KOTOpbIe 00pa3yloT aM(pOTepHbIEC OKCHUIBI U THAPOKCH/IBI.

[Tepuonnueckuii 3akoH. [lepuonuueckas cucrema xumudeckux sneMeHToB Jl. M. Menneneea. KopoTkonepruoaHas v JJIMHHONEPHUOIHAS
dopmel [lepronnueckoit cucreMsl xumuyeckux snemeHToB J1. M. Mengeneesa. [lepuoast u rpymmbl. @U3UYECKUI CMBICI MOPSIIKOBOTO HOMEpA,
HOMEpPOB MEPHO/Ia U TPYMIBI JIEMEHTA.

Crpoenue aromoB. CoctaB aTOMHBIX sijiep. M30Tomnbl. D1eKkTpoHbl. CTpoeHHE 3JIEKTPOHHBIX 000J0YEeK aTOMOB MEpBbIX 20 XHMMHYECKUX
aneMeHTOoB [lepmoguueckoit cucremsl JI. M. MenneneeBa. XapakTepucTuka XMMHUYECKOTO 3JEMEHTA MO €ro mnojoxeHuto B [lepunonnueckoi
cucteme /1. 1. Menaeneena.
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/ 3aKOHOMEPHOCTH U3MEHEHHS PaJIyCca aTOMOB XUMHUYECKUX IJIEMEHTOB, METAUTMYECKUX U HEMETATMYSCKUX CBOMCTB IO TpyNIam 1

MEPUOIaM.

3navenue I[lepumommueckoro 3akoHa u Ilepuonnyeckoll CHCTEMBl XHMHUYECKHX DJIEMEHTOB JJIi Pa3BUTHUS HAyKH M TpakTUKH. /Jl.
N. MenaeneeB — yd€HbId U TPaKJaHUH.

Xumudeckas cBsa3b. KoBaneHTHas (TOJIIpHAst U HETIOJISIPHAS) CBSI3b. DJIEKTPOOTPUIIATEIBHOCTh XUMHUYECKHUX AJIEMEHTOB. MIOHHAs CBS3b.

Crenenb oxucieHusi. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu. [lpomiecchl OKHCIEHHS W BOCCTAHOBJICHUS. OKHUCIUTENd U
BOCCTaHOBUTEIIH.

Xumuueckuii IKcnepumenm.

n3ydeHue OOpa3IoB BEIICCTB METAUIOB M HEMETAIOB, B3aMMOJICUCTBHE THIPOKCHJA IIMHKA C PAacTBOpAaMU KHUCJIOT W MIEIOYEH,
MPOBEACHUE OIBITOB, WUIIOCTPUPYIOMIUX MPUMEPHl OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX pEAaKIHMil (FrOpeHue, pPEaKlud pa3oKeHHUs,
COCIMHCHHUS ).

Mescnpeomemuonie ceéasu

Peanuzarus MeXIIpeAMETHBIX CBSI3€H MPU M3YYECHUH XUMHUHU B 8 KJIacCe OCYIIECTBIISACTCS Yepe3 UCMOIb30BaHME KaK OOIINX €CTECTBEHHO--
HAyYHBIX TIOHSATUMN, TAK ¥ MIOHSATUH, SBJISIOIIAXCSI CHCTEMHBIMH TSI OTACIBHBIX TIPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKIIA.

OO0mue ecTecTBEHHO-HAYYHBIC MOHATHS: HAy4YHBIM (pakT, TUIOTE3a, TCOPHUs, 3aKOH, aHAJIU3, CUHTE3, KJIacCHU(HUKAIUS, NEPUOIUIHOCTD,
HaOJII0ICHUE, SKCIIEPUMEHT, MOJICJIUPOBAHUE, K3MEPEHHUE, MOJIC/Ib, SIBJICHHUE.

dusmka: marepus, aToM, JJICKTPOH, MPOTOH, HEHTPOH, MOH, HYKIHWJ, U30TOIIbI, PaJHMOAKTUBHOCTh, MOJICKYJIA, JICKTPUUECKHHN 3apsi,
BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, ra3, (PU3NYCCKUE BEIUYHHBI, CAMHHIIBI W3MEPEHUsS, KOCMOC, IUIAHETHI, 3BE3MIBI,
Comnuie.

buonorust: porocuntes, npixanue, ouocdepa.

I'eorpacdus: atmocdepa, ruapocdepa, MUHEPATIBI, TOPHBIE TTOPO/IBI, TOJIE3HBIE HCKOMIAeMbIe, TOILITUBO, BOAHBIE PECYPCHI.

9 KJIACC

BewmecTBo 1 XMMH4YecKas peakuus

[lepuognueckuii 3axoH. [lepuoanueckas cucrema xumudeckux siemeHTtoB . U. MenneneeBa. CtpoeHue atoMoB. 3aKOHOMEPHOCTH B
U3MEHEHUU CBOWCTB XMMHUYECKUX JJIEMEHTOB IEPBBIX TPEX IMEPUONOB, KaJIMs, KalbLUsg U UX COCIAUHEHUM B COOTBETCTBUU C IOJIOKCHUEM
a1eMeHTOB B lleproanueckoii cucteMe U CTPOEHHEM HX aTOMOB.

CrpoeHue BemiecTBa: BUIbl XUMHUYECKOH CBS3U. THUNBI KPUCTAIIIMYECKUX PEIIETOK, 3aBUCHMOCTh CBOWCTB BEIECTBA OT THIA
KPUCTAJUTMYECKON PEMIETKH U BUJIA XUMUYECKON CBA3H.

Knaccudukanus u HOMEHKIAaTypa HEOPraHMYECKHX BELIECTB. XMMHUECKHUE CBOWCTBA BEIECTB, OTHOCSIIMXCS K PAa3IUYHBIM KJlaccam
HEOPraHWYECKNX COCANHEHUH, TEHETUYECKAsl CBSI3b HEOPIaHMYECKUX BEIIECTB.

Knaccuukanuss XMMHYECKMX peakIMid IO Pa3TUYHBIM MpHU3HAKaM (MO0 YHCIy M COCTaBYy YYacCTBYIOUIMX B PEAKLUUU BEIIECTB, IO
TEIIOBOMY 3(PQEKTy, O U3MEHEHUIO CTENEeHEeH OKUCICHHUSI XUMUYECKUX DJIEMEHTOB, M0 OOpaTUMOCTH, MO Y4acTHIO KaTaiau3aTopa). DK30- U
SHJOTEPMUUYECKHUE PEAKIUU, TEPMOXUMUYECKUE YPABHEHUS.
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* Ilonstue o ckopocTH XuMmuuecko peakuuu. Ilonatue 00 0OpaTHMMBIX M HEOOpaTHMMbIX XUMHUYECKUX peaknusx. [lonsarue o
TOMOIEHHBIX M TIeTepOreHHbIX peakuusax. Ilonstue o kartanmuse. [loHATHE 0 XMMHYECKOM paBHOBecHH. DaKTOPHI, BIMAIOLIME HA CKOPOCThb
XMMHMYECKON PEAKIIMU U TI0JI0KEHUE XUMUYECKOTO PAaBHOBECHS.

OKUCINTENbHO-BOCCTAHOBUTENIBHBIE PEAKLIMH, JJEKTPOHHBIA OajlaHC OKHUCIUTENbHO-BOCCTAaHOBUTENBbHONW peakuuu. CocTraBieHue
YPaBHEHHH OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMIA C UCII0JIb30BAaHUEM METO/1a 3JIEKTPOHHOI0 OajaHca.

Teopust 371EKTPOIUTUYECKON JUCCOLMALUHU. DIEKTPOIUTHI U HEAIEKTPoJIUThl. KaTHOHbI, aHMOHBI. MeXaHu3M JUCCOLMAIMU BELIECTB C
pa3UYHBIMHM BUJAMHM XUMUYeCcKOH cBsi3u. Crenenb aucconuannu. CUIbHBIE U C1a0ble 3JEKTPOIUTHI.

Peakuuu noHHOro OOMEHa. YCIIOBUSI MPOTEKAHUsS PEAKIM MOHHOTO OOMEHA, IMOJIHBIE M COKPAIIEHHBIC MOHHBIC YPAaBHEHUS PEaKIUil.
CBoiicTBa KMCIOT, OCHOBAaHUI M COJeld B CBETE NPEACTABICHUH 00 3JEKTPOIMTHYECKOM auccounuanuu. KauecTBeHHbIE peaklMM Ha HOHBI.
[TonsiTvie 0 TUAPOJIN3E COJICH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIGHHE C MOJEISIMH KPHUCTALTMUECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB M HEMETAUIOB (rpaduTa M anMasa),
CJIO’KHBIX BELIECTB (XJIOpUIA HATpHsl), UCCIEJOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOH peaklMu OT BO3JEHCTBUS pa3iMyHbIX (DAaKTOPOB,
HCCIJIEIOBaHKE 3JIEKTPOIIPOBOAHOCTH PACTBOPOB BEIIECTB, IIPOLIECCA IUCCOLMALIMY KUCIIOT, IIeJIouel U cosiei (BO3MOKHO UCIOIb30BaHUE BUIE0
MaTepHaloB), MPOBEACHNUE ONBITOB, WIIIOCTPUPYIOLIUX MPU3HAKU MPOTEKaHHUs peakluid MOHHOro oOMeHa (0Opa3oBaHME OCa/iKa, BBIACICHHE
rasza, 00pa3oBaHUE BOBI), OTBITOB, HIUTIOCTPUPYIOLINX IPUMEPHI OKUCINTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUi (TOPEHUE, PEAKIH PA3JI0KEHUS,
COEJIMHEHUS ), PACIIO3HABAHUE HEOPIaHNYECKHUX BEIECTB C TIOMOIIbI0 KAUECTBEHHBIX PEAKLIMH HAa HOHBI, PELICHNE 3KCIIEPUMEHTAJIbHBIX 3a/1a4.

HeMeTa/uiibl M UX COeIMHEHUS

OOmrast xapakTepucTuKa rajgoreHoB. OCcOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHble CTelneHH okuciaeHus. CTpoeHue U (u3ndecKue
CBOMCTBAa MPOCTHIX BEILIECTB — TraJOreHOB. XMMHUYECKHE CBOWCTBA Ha IpHUMepe XJiopa (B3aMMOJAEWCTBHE C MeTallylaMH, HEMEeTalllaMHu,
menoyamu). Xnopoojopod. ConsHas KHCIOTa, XMMHYECKHE CBOWCTBa, MOJydeHUe, NMpuMeHeHue. [leiicTBue xiopa M XJIOpOBOAOPOAA Ha
OpraHu3M 4esoBeKa. BaxkHelme XJI0puasl U UX HAX0XKACHUE B IPUPOJIE.

OOmiast xapakrepucTthka 31eMeHTOB VIA-rpynmnbsl. OCOOEHHOCTH CTPOEHHs aTOMOB, XapaKTepHble CTENeHH OKucieHus. CTpoeHue u
¢bu3nyeckre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOa U cepbl. AJIIOTPOIHbIE MOAU(UKALIMY KUCIIOPOAA U cepbl. XUMUYECKHE CBOIMCTBA CEPBI.
CepoBosiopoJi, cTpoeHHe, (pU3NUEeCKue U XMMHUYEeCKHe cBoWcCTBa. OKCUIBI cepbl KaK MPEACTAaBUTENIM KUCIOTHBIX OKCHIOB. CepHas KHUCIOTa,
¢u3nyuecKkne U XMMHUYECKHE CBOMCTBA (00IIME KaK IMpeICTaBUTENs Kiacca KUCJIOT U crnenuduyeckue). XUMHUYECKUE Peakluu, JIeXxallue B
OCHOBE ITPOMBIIIIEHHOTO CIIOcO0a MoJIydeHHs cepHOM KUCIOThI. [IpuMeHenne cepHoii kucaoThl. Cou cepHOI KUCIOThI, KAUYECTBEHHAs peaKIus
Ha cynbdar-uoH. Haxoxnenue cepbl U €€ CoelMHEHUN B MpHpojae. XUMHUYECKOE 3arpsi3HEHUE OKPYXKarolled Cpelbl COCTUHEHHUSIMH CEpbI
(KMCIIOTHBIE T0XK]U, 3arPSA3HEHUE BO3/lyXa U BOJIOEMOB), CLIOCOOBI €ro MpeI0TBPaIIECHUS.

Obmass xapaktepuctuka 3jeMeHTOB VA-Tpynnbl. OCOOEHHOCTHM CTPOECHHS aTOMOB, XapaKTEepHbIE CTENEeHW OKHUCIEHHUS. A3OT,
pacmpocTpaHeHue B Mpupojie, pusnueckue nu Xxumuueckue coiictsa. Kpyropopor a3ora B npupoje. AMMHAK, €ro (Gpu3ndeckue U XUMMUYECKHe
CBOICTBa, MostyueHue u npumeHenue. Coau aMMOHUS, X PU3NYECKUE U XUMUYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakiys Ha HOHbI
aMMOHMs. A30THas KHCIOTa, €€ MojydyeHHue, (U3NYecKHe M XHMMHUYEeCKHe CBoicTBa (00IIME Kak MpeACTaBUTENsS Kiacca KHUCIOT H
cnenuduueckue). Mcrnoap30BaHne HUTPATOB U COJIEH aMMOHHUS B Ka4eCTBE MUHEPAIbHBIX YI0OpeHUH. XUMHUYECKOE 3arps3HEHNE OKpYXKarollei
Cpeabl COeMHEHUSIMH a30Ta (KUCIOTHBIE JOXK/IH, 3arps3HEHHE BO3/lyXa, MOYBBI U BOA0EMOB). Docdop, amutoTponHbie Moaudukanuu dhocdopa,



¢dbuznveckue u xumuueckue cBorcta. Oxcun docdopa (V) u dochopHas kuciaora, GU3NUECKUE U XMMUYCCKHE CBOMCTBA, MOJIy4YEHHE.
Hcnons3oBanue hocdhaToB B KaUECTBE MUHEPATHHBIX YIOOPESHUH.

Obmas xapakrtepuctuka 3yeMeHToB |VA-rpynnbl. OCOOCHHOCTH CTPOEHUSI aTOMOB, XapaKTE€pPHbIE CTENEHU OKHUCIEHUs. YTIJIEepo[,
AJUIOTPOITHBIE MOJIU(DHUKALMK, PacIpOCTpaHECHUE B IPHUPOJAC, (PU3MUECKHE M XHMHUYECKHE CBOMCTBa. AncopOums. KpyroBopoT yriepoaa B
npupoae. Oxcuabl yriepona, ux (U3NYECKHE M XUMHYECKHE CBOICTBa, JCHCTBHE Ha JKUBBIE OPraHU3MbI, MOJIYYEHHE W MpPUMEHEHHE.
Dkosiornyeckue MmpoOsieMbl, CBsi3aHHbIE ¢ OKcuaoMm yrieposaa (IV), runoresa rino0aabHOrO MOTEIUICHUS KJIMMAaTa, MAPHUKOBBIA S(PQEKT.
VYronbHas KucioTa u e€ cosid, uX pU3ndeckrue 1 XMMUYeCKHe CBOMCTBA, oJyyeHue U npuMeHeHne. KauectBeHHas peakiius Ha KapOOHAT-HOHBI.
Hcnons3oBanne kapOOHATOB B OBITY, METUITUHE, TPOMBIIIJICHHOCTH M CEITLCKOM XO35HCTBE.

[lepBoHayanbHble TOHATHA OO0 OPraHUYECKUX BEIIECTBAX KaK O COSAMHEHMSX yriepoaa (MeTaH, 3TaH, STWJCH, alleTUJICH, STaHoI,
TIIMLEPHH, YKCYCHAsI KUCI0Ta). [IpupoHbIe HCTOYHUKH YTIIEBOAOPOIOB (YrOJb, IPUPOIHBIN a3, He(Th), MPOAYKTH UX MepepaboTKu (OCH3MH),
UX poyib B OBITY U MPOMBINIICHHOCTH. [loHATHE 0 OMONIOrMYecKr Ba)KHBIX BEIIECTBAaX: JKUpax, OelKax, YriieBoAaX — U UX POJIH B JKU3HH
yesioBeka. MarepuanbHOe €IMHCTBO OPTAHMYECKUX M HEOPTAHUUECKUX COSTUHEHUH.

Kpemuuii, ero ¢usnyueckue M XUMHUYECKHE CBOICTBa, MonydeHue u mnpumeHenue. CoeauHeHus KpemHuUs B mnpupoze. OOmiue
npeacraBieHus 00 okcuae kpemuus (1V) u kpemaueBoit kuciore. CHIMKATBI, UX UCIOJIB30BaHUE B OBITY, B IPOMBIIUICHHOCTH. BakHeiime
CTPOUTENbHbIE MaTepUalbl: KepaMuKa, CTEKJIO, IEMEHT, OeToH, xene300eToH. I[IpoOneMbl 0e30macHOro HCIMOJIb30BAHUSA CTPOUTEIHHBIX
MaTEepHaJIOB B MIOBCEAHCBHON KHU3HU.

Xumuueckuit Ikcnepumenm:

M3y4yeHue 0Opa3I0OB HEOPTraHWYECKHX BEIIECTB, CBOMCTB COJISTHOM KHCIOTHI, MPOBEJACHUE KAaYECTBEHHBIX P
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" [TonsiTHe 0 KOPPO3WU METAJIOB, OCHOBHbBIE CIIOCOOBI 3alUTHI UX OT Koppo3uu. CrjaBel (CTajb, YYT'yH, IIOPATIOMUHUI, OpOH3a) U HX
MIPUMEHEHHE B OBITY U TPOMBIIIJICHHOCTH.

[lenounble MeTaybl: nonoxkeHue B llepuogmueckoit cucreme xmmuueckux snnemeHToB [I. WM. MenneneeBa, cTpoeHue uX aTOMOB,
HaxokJieHue B mpupoje. Puznueckue M XMMUYECKHE CBOMCTBa (Ha mpumMepe Hatpusi U Kaimusi). OKCHIbl U TUAPOKCUABl HATPUSA U KaJus.
[IpuMeHeHne MEeN0YHbIX METAJUIOB U UX COETMHEHMI.

[lenoyHo3eMenbHbIE METAIUIBI MArHUM U KaJbLM: N0JI0KeHHE B [lepronnueckoil cucreme xumuyeckux 3iemeHToB [. . Menneneena,
CTPOEHHE MX aTOMOB, HAXO0XJE€HHUE B Ipupoje. Pu3nuecKkue 1 XMMUYECKUE CBOMCTBA MarHusl M Kajblusd. BaxkHelmue coelMHEHUs KaJlbLIUs
(okcun, ruapokcun, cosn). XKECTKOCTh BOJIBI M CIIOCOOBI €€ YCTpaHEHUSI.

Amomunuil: nonoxenue B Ilepuoanueckoil cucreme xumuueckux syeMeHToB [[. M. MenneneeBa, CTpO€HHE aToMa, HAaxO0XKJIECHUE B
npupoe. PU3NUecKre U XUMHUSCKAE CBOMCTBA aTlOMUHUS. AM(POTEpPHBIC CBOMCTBA OKCUIA U THIPOKCH/IA ATFOMUHUS.

Kenezo: nonoxenue B [lepuoguueckoit cucreme xumuueckux snemeHToB /. M. MenneneeBa, cTpoeHne aToma, HaX0XJI€HUE B IPUPOJE.
dusnueckre 1 XMMUUECKHE CBOMCTBA kele3a. OKcubl, rupokcuabl u conu xenesa (1) u sxenesa (111), ux cocras, cBoiicTBa U MOJTy4YEHHUE.

Xumuueckuii 3xcnepumenm:

O3HaKOMIJICHHE ¢ 00pa3aMi METAJUIOB U CILIaBOB, MX (DU3MYECKMMH CBOMCTBAMU, H3yUYECHUE PE3yIbTATOB KOPPO3HH METAIOB (BO3MOKHO
UCIOJIb30BaHUE BHUICOMATEPUATIOB), OCOOCHHOCTEH B3aUMOJICHCTBUSI OKCHJA KaJbI[Usl M HATpUs C BOJAOH (BO3MOXHO HCIOJb30BaHUE
BHUJICOMATEPHAIOB), KCCJIECIOBAHUE CBOMCTB JKECTKOM BOJbI, IpoOIlecca TOPEHUs Kejle3a B KHUCIOopoAe (BO3MOXKHO HCIOIb30BAHUE
BHICOMATEPHAJIOB), IPU3HAKOB MPOTEKAHUS KAUeCTBEHHBIX PEAKIIMIA HAa HOHBI: MArHUs, KAJIbIUs, allOMUHMS, IUHKa, kene3a (11) u sxenesa (111),
menu (Il), Habnronenne M omucaHue MPOIECCOB OKpAIllMBaHUsS IJIAMEHM HOHAMH HATpusl, Kalusd W KaJblHs (BO3MOXXHO HCIIOJIb30BAHHE
BUJICOMATEPHAIIOB), UCCIIEIOBAaHNE aM(OTEPHBIX CBOWCTB THJIPOKCHIA ATIOMUHUS M THAPOKCUIA IIMHKA, PEIICHHEe YKCIEPUMEHTATbHBIX 3a/1a4
1o TeMe «BakHelnIe MeTamibl U UX COSTUHEHUS.

XuMuA U OKPYKA0IIafA cpeaa

BemecTBa 1 Matepualibl B IOBCEAHEBHON KU3HU YeoBeka. bezonacHoe ucnoab30BaHuE BEIIECTB U XUMUUYECKUX peakuuid B ObITy. [lepBast
MIOMOIIIb P XUMUYECKUX 0KOTraX U OTPABIICHUSIX.

XUMUYECKOe 3arpsi3HEHHE OKpY»Karollell cpeabl (mpeaenbHas AoNMycTHMas KoHUeHTpauus Bemects, panee — [I/IK). Porp xumuum B
PEIIeHNUN YKOJIOTUYECKUX MPOOIEM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3iioB MaTepuaioB (CTEKIIO, CIIJIaBbl METAJIOB, MOJIMMEPHBIE MaTepUalbl).

Mesicnpeomemnmnule ceésnsu

Peanm3zanusi MeXnpeaIMETHBIX CBs3eM NpU M3YYCHHMH XUMHUHM B 9 Kilacce OCYIIECTBISIETCS Yepe3 HCIMOJIb30BaHUE Kak OOMIMX
€CTECTBEHHO-HAYYHBIX MMOHATHM, TaK U MOHATUHN, SIBIISIOIIMXCS CUCTEMHBIMU TSI OTJEIBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTecTBEeHHO-HAYYHBIE MOHSATHS: HAy4YHBIA (DaKT, THIOTE3a, 3aKOH, TEOpHUs, aHAllU3, CUHTE3, Kiaccuukamms, nepruoguaHOCTb,
Ha0II0IeHUE, DKCIIEPUMEHT, MOJICTTUPOBAHIE, M3MEPEHHUE, MOJIEIh, SIBJICHUE, TAPHUKOBBIN 2P HEKT, TEXHOJIOTHSI, MAaTEPHAJIBI.

®duznka: marepus, aToM, JIEKTPOH, MPOTOH, HEHUTPOH, MOH, HYKJHWJ, U30TOIbI, PaAHMOAKTUBHOCTb, MOJIEKYJIA, JIEKTPUUECKUUN 3aps,

\,

MIPOBOIHUKH, TIOJIYITPOBOTHUKH, AUDJICKTPUKH, (DOTOIEMEHT, BEIIECTBO, TEJ0, 00BEM, arperaTHOe COCTOSIHHE BEIECTBa, ras, pacTBop, '’
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/  PacTBOPHMOCTh, KPUCTAJUIMYECKas pEHIéTKa, CIUIaBbl, (PU3NYCCKUE BEIMYWHBI, CIUHHUIBI HW3MEPEHHUS, KOCMHYECKOE IPOCTPAHCTBO,
IUTaHETHI, 3BE3/161, COJIHIIE.
buonorus: dhoTtocuuTes, ApixaHue, Onocdepa, IKOCHUCTEMa, MUHEPAIbHbBIC YI00OPSHHS, MUKPOIJIEMEHThI, MAKPOAJIEMEHTBI, TUTATEIIHbHBIC
BEILICCTBA.
I'eorpadus: atmocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIE TTOPO/IbI, TTOJIC3HBIC HCKOIIAEMbIE, TOIIUBO, BOAHBIC PECYPCHI.
INJIAHUPYEMBIE PE3YJBTATbI OCBOEHHS INIPOI'PAMMBI IO XMMHHU HA YPOBHE OCHOBHOI'O OBHLIEI'O
OBPA30OBAHUS

JIMYHOCTHBIE PE3YJIBTATbBI

JINYHOCTHBIE Pe3yJbTaThl OCBOCHMS MPOTrPAMMbl OCHOBHOI'O 0OOILIEro oOpa3oBaHUS JOCTUTAIOTCS B XOA€ OOyYeHHsS XMMHUHU B €IUHCTBE
y4eOHOI U BOCTIUTATEIBHOMN ACATEIBHOCTH B COOTBETCTBHH C TPAJAUIMOHHBIMU POCCUHCKUMHE COIMOKYJIBTYPHBIMHU U JyXOBHO-HPABCTBEHHBIMHU
LEHHOCTSIMM, NPHUHATBIMM B OOIIECTBE NpPaBWIAMU M HOPMaMM IOBEJEHHUS M CIHOCOOCTBYIOT IpolieccaM CaMOIIO3HAHMS, CaMOpa3BUTHUS U
COIMAIM3AIIUN 00YJArOIITUXCSI.

JINYHOCTHBIE Pe3yNbTaThl OTPAXKAIOT TOTOBHOCTh 00YYaAIOLIMXCSl PYKOBOJICTBOBATHCS CUCTEMOM MO3UTUBHBIX LIEHHOCTHBIX OPHEHTALMH U
paclipeHye OnbITa AEITEIbHOCTH Ha €€ OCHOBE, B TOM YKCJIE B YaCTH:

1) naTpHOTHYECKOT0 BOCIIUTAHMSL:

LIEHHOCTHOT'O OTHOUIEHMSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPHUUECKOMY M HayYHOMY HAcleAMI0, TOHUMAHUs 3HAYEHUs] XUMUYECKOU
HayKd B JKU3HU COBPEMEHHOro OOIIecTBa, CHOCOOHOCTH BIIAJETh JIOCTOBEpHOW HH(OpMaLUEl 0 MEepeloBbIX JOCTHKEHUAX U OTKPBITHIX
MHPOBOM M OTE€YECTBEHHON XMMUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpOHCTBE MUpPa U OOLIECTBA;

2) rpaskIaHCKOr0 BOCIIMTAHMS:

MIPEJICTABICHHS O COLMAIBHBIX HOPMax U MPaBUJIaX MEXJIMYHOCTHBIX OTHOIIEHUH B KOJIJIEKTUBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B
OOIIIECTBEHHO TOJIE3HOH, yueOHOMCCIe10BaTeNbCKON, TBOPUECKON U IPYTHUX BHJIAX JESITEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM
NeSITeIbHOCTH MIPU BBINOJHEHUH Y4€OHBIX, I03HABATENbHBIX 3a/1a4, BBIIOJHEHUH XUMHUYECKUX 3KCIIEPUMEHTOB, CO3aHUN YUEOHBIX MPOEKTOB,
CTpeMJICHHs] K B3aUMOIIOHMMAaHHMIO M B3aMMOIIOMOIIM B MpoIlecce 3TOH yuyeOHOH NesTeTbHOCTH, TOTOBHOCTU OLIEHMBATh CBOE MOBEACHHE U
MOCTYIKU CBOMX TOBApUIIEH ¢ MO3UIIMN HPAaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUN OCTYIKOB;

3) HEHHOCTH HAYYHOIO MO3HAHMS:

MHPOBO33PEHYECKUE MPEICTABICHHS O BELIECTBE U XUMUYECKOW peaKIMM, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
COCTABIISIOLINE OCHOBY JUIsl MOHUMAaHMS CYHIHOCTH HAayYHOW KapTHHBI MHpa, IMPEJICTaBICHHs OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS
MIPUPO/IbI, B3aUMOCBSI34X YEJIOBEKa C IPUPOJIHOM Cpesioi, O POIM XUMUU B IIO3HAHWHU 3THX 3aKOHOMEPHOCTEH;

MO03HaBaTEeIbHbIE MOTHUBBI, HAIPABJICHHBIE HA IOJIyY€HHE HOBBIX 3HAHMH MO XHWMHUH, HEOOXOAMMBIE IS OOBSCHEHHsS HaOII0JaeMBbIX
MIPOLIECCOB U SIBJICHUM, MMO3HABATEIbHOW, MHPOPMAIIMOHHON M YUTATENIbCKOM KYJIbTYphl, B TOM YHCJIE HaBBIKOB CaMOCTOSITEIbHOM pabOThI C
y4eOHBIMU TEKCTaMH, CIIPABOYHOM JTUTEPATYpOil, JOCTYITHBIMU TEXHUUECKUMH CPEICTBAMU MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYy4YeHHIO M TO3HAHMIO, JI0OO3HATENbHOCTh, TOTOBHOCTh U CIOCOOHOCTH K €aMOOOpa3OBaHHIO, IPOEKTHOH U
HCCIIEI0BATEIBCKON AEATENbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPABIEHHOCTH U YPOBHS O0YUEHHUs B JalbHEUIIEM;



/ 4) hopMHUPOBAHUS KYJIbTYPbI 310POBbSI:

OCO3HaHHWE IIEHHOCTU JXM3HHM, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO, YCTAHOBKH Ha 3J0POBBI 00pa3 »KHM3HU, OCO3HAHUE
MOCJICACTBUI W HENPUSATHE BPEIHBIX MPUBBIYCK (YHOTPEOJICHUS aJKOTOJIs, HAPKOTHKOB, KYPEHHs), HEOOXOIUMOCTH COOIOJICHUS TPaBHII
0€30MacHOCTH IIPU OOPAIICHUN C XUMHUUYSCKHUMH BEIIECTBAMH B OBITY U pealibHOW KHU3HHU;

5) Tpy10BOr0 BOCIIMTAHUS

MHTEPEC K MPaKTHYECKOMY U3y4EeHHUI0 podeccuii U Tpyaa pa3iMyHOro poja, YBaKCHUE K TPYIY U pe3ybTaTaM TPYIOBOH IesSTEeIbHOCTH,
B TOM YHCIIC HAa OCHOBE MPHMEHEHHUS MPEAMETHBIX 3HAHHW 10 XMUMHH, OCO3HAHHBIH BBIOOD HMHIAMBUIYAJIHHON TPACKTOPUHU MPOIOIKEHHS
o0pa3oBaHusl ¢ Y4ETOM JIMUYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XUMHH, OOINECCTBCHHBIX HMHTEPECOB W IMOTPEOHOCTEH, YCICUIHON
npodeCCHOHATIBHOM AEATSILHOCTU M PA3BUTHSI HEOOXOJMMBIX YMEHHIA, TOTOBHOCTh aIalITUPOBATHCS B MTPOPECCHOHATIBHOM cpejie;

6) 9K0JIOTNYECKOT0 BOCTIUTAHUSI:

HKOJIOTMYECKH I1e7IeCO00pa3HOe OTHOIICHHE K MPHUPOJAE KaK HMCTOYHHMKY J>KH3HH Ha 3emile, OCHOBE €€ CyIIeCTBOBAHUS, MOHUMAHHUEC
IICHHOCTH 3JI0POBOr0 M 0€30MacHOro o0pasa »HM3HH, OTBETCTBEHHOE OTHOIICHHUE K COOCTBEHHOMY (DPM3MYECKOMY M MCHXHYECKOMY 30POBBIO,
OCO3HaHHE [IEHHOCTH COOJIOICHHS TIPABUIT O€30ITaCHOT0 MOBEICHHS IPU pabOTe C BEIIECCTBAMH, a TAKXKE B CUTYAIUAX, YIPOKAIOUIUX 37J0POBBIO
M KU3HHU JIFOJIEH;

CIMIOCOOHOCTH TPHMEHSTh 3HAHHS, MOJy4acMble MPH HM3YYCHUH XUMHM, IJIS PEIICHHS 3a/1ad, CBSI3aHHBIX C OKPY)KAIOIIEH MPUPOIHOM
CpeIo, TS MOBBIIICHUS YPOBHS 3KOJOTMUECKON KYJIbTYPhl, OCO3HAHHUS TJI00AILHOTO XapakTepa 3KOJOTHUECKUX MPOOJIeM U MyTei UX peIIeHuUs
MOCPEACTBOM METOJIOB XHMHHU, SKOJOTMYECKOTO MBIIUICHUS, YMEHHUS PYKOBOJCTBOBATHCS MM B IO3HABATEJIbHON, KOMMYHHKATHBHOW W
COLIMAJIBHOM ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATHI

B cocrtaBe meranpeaMeTHBIX PE3yJbTAaTOB BBIACISIOT 3HAUMMbIE A1 (POPMHUPOBAHUS MHUPOBO33PEHUS OOIIEHAYYHbIE MOHATUS (3aKOH,
TEOpHsl, MPUHIIMII, THIOTE3a, (aKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U JPYToe.), KOTOPbIE MCHONb3YIOTCS B €CTECTBEHHO-HAYUHBIX Yy4eOHBIX
IpelMeTax U IO3BOJISIIOT HAa OCHOBE 3HAHUU M3 3TUX NpeaMeToB (OpMHUpOBaTh NPEJCTaBICHHE O IIEJIOCTHOM HAaydyHOH KapTUHE Mupa, U
YHUBEpCajJbHblEe YydeOHbIE JeHCTBMs (IIO3HABaTelIbHbIE, KOMMYHHUKATHUBHBIE, PEryJIATUBHBIE), KOTOpble oOecneynBaroT (popMUpOBaHHE
TOTOBHOCTH K CAMOCTOSITEJIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO Y4eOHOH 1€ TeIbHOCTH.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS

ba3oBble Jjornueckue aeMcTBus:

YMCHI/IH HUCITIOJIB30BAaTh HpI/IéMLI JIOTUYCCKOT'O MBIIIJICHU S HpI/I OCBOCHHUHN 3HaHI/II>'13 paCKpBIBaTB CMBICJI XUMHUYCCKUX HOHS[TI/IfI (BI)I}IGJ'IHTI) nux
XapaKTepHbIC MTPU3HAKHU, YCTAHABINBATh B3aUMOCBSI3b C APYTHMMH IMOHSTHSIMU), UCIIOIb30BATh IMOHATHS JUI OOBSCHEHUS OTACIbHBIX (PaKTOB U
SIBJIeHI/Iﬁ, BI)I6I/IpaTI) OCHOBAaHUA " KpI/ITepI/II/I JJIA KJ'IaCCI/ICbI/IKaHI/II/I XUMHUYECCKUX BCHIECCTB U XHUMHYCCKUX peaKuHﬁ, yCTaHaBJII/IBaTB
MIPUYUHHO-CJIEICTBEHHBIE CBSI3U MEXy O0BEKTaMH H3y4eHUs, CTPOUTDH JIOTUYECKHE PACCYX ACHUS (MHIYKTUBHbBIC, IeTyKTHBHBIC, TIO aHATIOTHH ),
J€JIaTh BbIBOJbI U 3aKJIFOUYCHMUS,
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/ yMEHHE TPHUMEHATH B TPOIECCe TMO3HAHUSA TOHATHS (NMPEAMETHBIE W METaNpeJIMETHBIC), CHUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH,
HCIIOJIb3YEMbIC B XHMMUHU, HpeO6pa30BBIBaTB HIKUPOKO HNPUMCHACMBIC B XHUMHH MOJCJIbHBLIC HPCACTABIICHUA — XI/IMI/I‘-IGCKI/If/’I 3HAK (CI/IMBOJI
JJIeMEeHTa), XUMHUYecKass (opMmysia W ypaBHEHHE XHMHUYECKOW pEakIMH — NPH PElIeHWH Y4eOHO-TIO3HABATENbHBIX 3a1a4, ¢ Y4ETOM ITHX
MOJICJIBbHBIX HpeﬂCTaBHeHI/If/’I BBIABJIATE KW XAPAKTCPU30BaATh CYHICCTBCHHLIC IIPU3HAKKU HM3Y4YaCMBbIX O6T>€KTOB — XHMHUYCCKHX BCIICCTB U
XUMUYECKUX PEaKIUH, BBISABIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIICACTBEHHBIC CBSI3M M MPOTHBOPEYMs] B H3Y4YaeMBIX IpoOIEcCcCax H
SAABJICHUSAX.

Ba3oBble uccienoBareabcKue qeiicTBUA .

YMCHHC HCIIOJIB30BAaTh IIOCTABJICHHBLIC BOIIPOCHI B KA4YCCTBC I/IHCTPYMGHTa IIO3HAaHHUA, a TaKXKEC B Ka4C€CTBC OCHOBBI 1JIA (bOpMI/IpOBaHI/ISI
THUIIOTE3bI 110 TPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CY)KJICHHI;

MIPUOOpPETEHNE ONBITA MO ILIAHUPOBAHUIO, OPTaHM3AIMU U MPOBEACHUIO YUCHHYECKHUX DKCIICPUMEHTOB, YMEHHE HaOII0AaTh 3a XOAOM
polecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (popMyaupoBaTh 000OIIEHUS M BBIBOJBI MO Pe3yjbTaTaM MPOBEAEHHOIO OIBITA,
HCCJICTIOBAHMS, COCTABIIATH OTYET O MPOJICIIAHHON paboTe.

Pa6ora ¢ undopmanmueii:

YMEHHE BbIOMpaTh, aHAIM3UPOBATh U HWHTEPIPETHUPOBATH MH(DOPMAIHMIO PA3JIIMYHBIX BHIOB U (DOPM TPEICTABICHUS, MMOITYIACMYIO H3
Pa3HbIX UCTOYHUKOB (HAYYHO-TIOMYJISIPHAS JTUTEpATypa XUMUUYECKOTO COAEpIKAHMs, CIIpaBOUHbIe mocolus, pecypchl HTepHETa), KPUTHUECKH
OIICHUBATH MTPOTUBOPECUUBYIO M HEJJIOCTOBEPHYIO HH(OPMALIUIO;

yYMEHHUE MMPUMEHATh Pa3JIMYHbIE METOBI U 3aIIPOCHI ITPU MTOUCKE B 0TOOpEe MH(POPMAIIMKM U COOTBETCTBYIOIIMX JTAHHBIX, HEOOXOIUMBIX IS
BBITIOJIHCHUSI y4EOHBIX W  TO3HABAaTEIbHBIX 3a/lady  ONPENeJIEHHOrO0 THIA, MpPHOOpEeTEeHHWE OmblTa B  00JIACTU  HCIOJIH30BAHUS
MH(POPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH, OBJAJCHUE KYJIbTYpOH AaKTHBHOTO WCIIOJIB30BAHUS PA3JIMYHBIX ITOMCKOBBIX CHCTEM,
CaMOCTOSTCIIBHO BBI6I/IpaTI) OHTI/IMaJ'ILHy}O q)OpMy Hpe)lCTaBJ'IeHI/ISI I/IH(l)OpMaHI/II/I )51 HHHIOCTpHpOBaTB pemaeMLIe 3aJa4uu HECJIOKHbBIMU CXEMaMU,
auarpaMmamu, IpyruMu Gopmamu rpaduki U UX KOMOUHAIUSIMU;

yMEHHE HCIOIb30BaTh M aHAIM3UPOBATH B Tpollecce Y4eOHOW U HCCIIENOBATENbCKOW NIEATENbHOCTH WHOOPMAIMI0O O BIUSHUU
MIPOMBILIIIEHHOCTH, CEJIBCKOI0 X0341iCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYKAOIIEH IPUPOIHOU CPEbI.

KoMMmyHuKaTHBHBIC yHHBepcaabHbIe Y4eOHbIC JeHCTBHUSA:

YMEHHMSI 33J]aBaTh BOIIPOCHI (B XOJ€ Auajora u (WiM) IUCKYCCHH) 1O CYIIECTBY 00CYX1aeMoi TeMbl, (POPMYIHPOBATh CBOM MPETIOKEHHS
OTHOCHTEJILHO BBIIIOJIHEHUS NIPEUI0OKEHHON 3aja4n;

YMEHHUSI IPEJICTABIISITh TOJyYeHHbIE Pe3yJIbTaThl TO3HABATEIBHOMN JAESTEbHOCTH B YCTHBIX U MUCbMEHHBIX TEKCTAX; JeJIaTh MPE3EHTAINI0
PE3YyJIbTAaTOB BBIMIOJIHEHUS! XUMUYECKOTO 3KCIIEpUMEHTa (J1a00opaTOpHOro OMbITa, 1a00paTOPHOM pabOTHl MO MCCIIEAOBAHUIO CBOMCTB BEILECTB,
y4eOHOTO MPOEKTA);

YMEHUS y4eOHOT0 COTPYIHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM MO3HABATEIBHOM M MCCIEI0BATEIbCKON JAESITEIbHOCTH MIPU PEIICHUH
BO3HHUKAIOIMIKUX IPOOJIeM Ha OCHOBE yuéTa OOIIMX UHTEPECOB U COTIacOBaHUA MO3ULUHN (00CYX AeHHs, 0OMEH MHEHUSMHU, «MO3TOBBIE LITYPMBD»,
KOOp/AMHAIIMSI COBMECTHBIX JICHCTBUH, ONpeieNieHre KPUTEPHUEB 110 OIL[EHKE KayecTBa BBIIIOJHEHHON paboThI U JPYTHUE).

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiCTBHSA:
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/ yMEHHE CaMOCTOSITEIbHO ONpPENENSITh LEIH JeATEIbHOCTH, IUIAHUPOBATh, OCYLIECTBISTh, KOHTPOJIUPOBATH M IMPU HEOOXOAMMOCTH
KOPPEKTHPOBATh CBOIO JESATEIILHOCTh, BBIOMpATh HamOonee 3()QPEeKTUBHBIC CIOCOOBI pEIICHUsS YYEeOHBIX U TO3HABATEIBHBIX 3ajad,
CaMOCTOATENIBHO COCTABJIATh UM KOPPEKTUPOBATH MPEIOKEHHBIN aITOPUTM JI€UCTBUI IIPU BBINOJIHEHUH 3a/IaHUN ¢ YYETOM MOJTYyYEHHUS HOBBIX
3HaHUW 00 M3ydaeMbIX OOBEKTaX — BEHIECTBAX M PEAKIHUAX, OICHHBATH COOTBETCTBHE MOJYUYEHHOTO PE3yJIbTaTa 3asBICHHOW IEH, YMCHUE
HCII0JIb30BaTh U AHAJTU3UPOBATh KOHTEKCTHI, ITPEAJIaraéMble€ B YCJIOBUU 33JIaHUM.

INPEAMETHBIE PE3YJIBTATbBI

B cocraBe mpeaMeTHBIX pe3yibTaTOB MO OCBOCHHMIO O00S3aTENLHOTO COJEP)KaHUs, YCTAHOBJIEHHOIO JaHHOHM (enepanbHOil paboueit
MIPOrPaMMO¥, BBIICIISIOT: OCBOCHHBIE OOYYAIOIIMMHCS HAyJYHBIC 3HAHHS, YMEHHUS W CHOCOOBI NEHCTBUH, CHElU(pUYECCKHE I MPEAMETHON
obnactu «XuUMHsI», BUABI AEITEILHOCTU MO MOJYYEHUIO HOBOTO 3HAHMS, €r0 MHTEPIIPETAllUU, TPeoOpa30BaHUIO U MPUMEHEHUIO B PA3IUYHBIX
y4eOHBIX ¥ HOBBIX CUTYaIlUsX.

K xoHniy oOyuenust B 8 kJjacce npeMeTHbIC pe3yabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXaTh C(OPMHUPOBAHHOCTH Y O0yYarOIIUXCS
YMEHHUI:

PacKpbIBaTh CMbBICI OCHOBHBIX XUMHUYECKUX MOHSTUN: aTOM, MOJIEKYJIa, XMMUUECKUN 3JIEMEHT, IPOCTOE BEILIECTBO, CIOXKHOE BELIECTBO,
cMech (OJHOPOIHAS U HEOJHOPOAHAs ), BAICHTHOCTh, OTHOCUTENIbHASL aTOMHAsI M MOJIEKYJIIpHAsl Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJISIpHAs
Macca, MaccoBasi 10Jis XUMHUYECKOI0 3JIEMEHTA B COEAMHEHUH, MOJIAPHBIA 00bEM, OKCHUJ, KICIIOTa, OCHOBAHUE, COJIb, AJIEKTPOOTPUIIATEILHOCTD,
CTETIeHb OKHCJICHHS, XUMHUYecKas peakuus, KiaccuuKaius peakiuil: peaklud COSAUHEHMsS, PEaKIHH PA3I0KEHHsS, PEaKIHH 3aMEelICHHUS,
peakuuu oOMeHa, SK30- U dHJO0TEPMHUUECKHUE PeaKlluy, TeIUI0oBOI A (eKT peakuuu, 1Ipo aToMa, dJIEKTPOHHBIN CIIOM aToMa, aTOMHasi OpOUTallb,
paauyc aromMa, XUMHUYECKasi CBA3b, MOJSIpHAsl U HEMOJsIpHAasi KOBAJIEHTHAs CBSI3b, MOHHAS CBSA3b, MOH, KATUOH, AHUOH, PAaCTBOp, MaccoBasi J10JIs
BellecTBa (MPOIICHTHAs! KOHIIEHTpAIsl) B PaCTBOPE;

MJUTFOCTPUPOBATH B3aNMOCBS3b OCHOBHBIX XMMUYECKUX MOHITHI U IPUMEHSTH 3TH ITOHSATHS P OIIMCAHUU BELIECTB U UX MPEBPALICHU;
HCII0JIb30BaTh XMMHUECKYIO0 CUMBOJIUKY /ISl COCTaBJIEHMs OPMYJI BEIIECTB U yPaBHEHUI XUMUYECKUX PEaKIUi;

OIPEACIIAThL BAJICHTHOCTHL ATOMOB 3JICMCHTOB B 6I/IHapHI>IX COCIUHCHUAX, CTCIICHb OKUCJICHUS 3JICMCHTOB B 6I/IHapHI>IX COCIMHCHUAX,
NpUHAJIC)KHOCTh BCHICCTB K OHpCI[CJ'IéHHOMy KJIacCcy CO@,I[HHGHPIFI o (I)OpMy.]'IaM, BUJ XUMHYECKOH CBS3HU (KOBaJ'IeHTHaSI n I/IOHHaH) B
HEOPTraHNYCCKUX COCANHCHUSIX

packpsiBaTh cMbica [lepunoanueckoro 3akona JI. . MenzaeneeBa: J1eMOHCTPUPOBATH IOHUMAHUE NTEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XMMHUYECKUX AJIEMEHTOB OT MX NOJIO)KEHUS B Ileproamueckoil cucteMe, 3aKOHOB COXPAHEHHSI MAcChl BEILECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
-MOJIEKYJISIPHOTO YY€HUs, 3aK0OHa ABOTaJIpo;

OIMCHIBATh U XapaKTepu3oBaTh TabmuuHyto Gopmy Ilepuonnyeckoil cUCTEMbl XMMHUYECKUX AJIEMEHTOB: Pa3iM4aTh MMOHATHS «TJ1aBHAas
noarpynna (A-rpynna)» u «obdounas noarpynna (b-rpynna)», Manbie U O0JbILINE MEPUOJIBI, COOTHOCUTh 0003HAYEHUS, KOTOPhle UMEIOTCS B
tabimuue «llepuoanueckas cucremMa xumudeckux siemeHToB J[. M. MenneneeBa» ¢ 4YMCIOBBIMU XapaKTEPUCTHUKAMU CTPOEHHUS aTOMOB
XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsi siApa, o0l1ee YUCI0 SJIEKTPOHOB U paclpeieieHue X 10 3JIEKTPOHHBIM CJI0sM);
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/ kimaccu(UIUpPOBaTh XMMHYECKHE AJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA, XMMHUYCCKHE PEaKIMu (10 YUCIIy U COCTaBy YYaCTBYIOIIMX B
pEaKIuy BENIeCTB, M0 TEIIOBOMY 3 (DEKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOINME XUMHUYECKHE CBOWCTBA BEIIECTB PA3IUYHBIX KJIACCOB, MOJATBEPXKIas OMHUCAHWE MPUMEpPaMH
MOJIEKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOIUX XUMUUYECKUX PEAKIIHIA;

IIPpOrHO3UPOBATh CBOMCTBaA BCIICCTB B 3aBHUCHUMOCTH OT HX KAYCCTBCHHOI'O COCTaBa, BO3MOXHOCTHU IIPOTCKAHUA XHUMHYCCKUX
HpeBpameHm”I B PA3JIMYHBIX YCIIOBUAX,

BBIYHCIISTh OTHOCUTEIBHYIO MOJEKYISPHYIO W MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJIFO XMMHYECKOTrO 3JIeMeHTa 1Mo (opmyre
COEIMHEHMSI, MACCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE, IPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKON PeaKIuy;

INPpUMCHATb OCHOBHBIC OIICpallkun MBICITUTEIBHOMN ACATCIIBHOCTU — aHAJIM3 W CHUHTC3, CPAaBHCHHUC, O606H.[€HI/IG, CHUCTEMATU3AalHIO,
KJIaCCI/I(bI/IKaIII/IIO, BBIABJICHHUC IIPHUYHMHHO-CICACTBCHHBIX CBsI3EM — AJIs1 U3Yy4YCHUA CBOICTB BC€IICCTB W XHMHUYCCKUX peaKuHﬁ,
CCTCCTBCHHO-HAYYHBIC METOAbI ITO3HAHUS — Ha6J'II-OI[eHI/Ie, HU3MCPCHUC, MOACIUPOBAHUEC, SKCIICPUMCHT (peaﬂbHHﬁ n MBICHGHHBIﬁ);

ClIeZIOBaTh IpaBHJAM IMOJb30BaHHS XMMHYECKOH MOCYIOH W J1Ta0OpaTOPHBIM OOOpYIOBaHHEM, a TAaKXKE IMpaBWIaM OOpalleHUs ¢
BEIICCTBAMH B COOTBETCTBUM C HMHCTPYKIMSAMH IO BBIMOJHCHUIO JIA0OPATOPHBIX XHMHUYECKHUX OIBITOB MO IOJNYYCHHIO W COOMpaHUIO
ra3000pa3HbIX BeIIeCTB (BOIOPOJA M KHCIOPOJa), MPUTOTOBICHUIO PACTBOPOB C ONPEACIEHHON MAacCOBOM JI0JIeH pacTBOPEHHOIO BEIECTBA,
TUTAHUPOBATH M TTPOBOANTH XUMUYECKUE IKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB MICIIOYEH M KHUCIOT C MIOMOIIBI0 HHIUKATOPOB (JTaKMYC,
benondranen, METUIOPAHK U IPYTHE).

K xoniy obydyenust B 9 kJacce npeMeTHbIE Pe3yJabTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTpa)kaTh C(HOPMHPOBAHHOCTh Y OOyHarOIIUXCS
YMEHUU:

PacKpbIBaTh CMBICII OCHOBHBIX XMMHUECKUX MOHSATHI: XUMUYECKUHN JIEMEHT, aTOM, MOJIEKYJla, MOH, KaTUOH, aHUOH, ITPOCTOE BEIIECTBO,
CJIO’KHOE BEIIECTBO, BAJICHTHOCTD, JIEKTPOOTPHULIATEILHOCTh, CTENIEHb OKUCIICHUS, XUMUUECKash PEaKIns, XMMUYECKas CBA3b, TEIUIOBON A deKT
peaxkuuu, Mojb, MOJSPHBI 00BEM, PacTBOp, JIEKTPOIUTHI, HEIJIEKTPOJIUTHI, HJIEKTPOJUTHYECKAs] TUCCOLMALINS, PEAKIMM MOHHOTO OOMEHa,
KaTaJln3aTtop, XUMHUECKOE paBHOBECHE, OOpaTUMble M HEOOpaTHMBble PEaKLHH, OKHUCIMTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH, OKUCIIUTEb,
BOCCTAHOBHUTENb, OKHCIEHUE W BOCCTAaHOBJIEHUE, AJUIOTPONHs, aM(pOTEpHOCTh, XUMHUYECKasl CBA3b (KOBaJEHTHAas, MOHHAs, METaJUIMYecKas),
KpUCTAJININYECKAsl pelI€TKa, KOPPO3HUs METAJUIOB, CILIABbl, CKOPOCTh XMMMUYECKOH peaklMy, NpelesbHO aonmyctuMas KoHueHTpauusa 1K
BEIIIECTBA;

MJUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMUYECKUX TTOHATUI U IPUMEHSTh 3TH IIOHATHS IPY OMMCAaHUU BEUIECTB U UX MPEBPALICHUN;
HCIOJIb30BaTh XMMHUYECKYI0 CUMBOJIUKY JIJIsl COCTaBJICHMs (OPMYJI BEIIECTB U ypaBHEHUI XUMUYECKUX PEaKIUi;

ONpENENATh BAJICHTHOCTh M CTENEHb OKHUCICHUS XUMHUYECKHX DSJEMEHTOB B COCIMHEHHUSAX Pa3IU4YHOTO COCTaBa, MPHUHAJIEKHOCTb
BEIIECTB K ONpEeAEIEHHOMY KJacCy COeAMHEHUH 1o dopMmynaaM, BUA XHMHUYECKOH CBs3M (KOBaJE€HTHas, HOHHAs, MeTaJulndyeckas) B
HEOPraHMYECKUX COEIMHEHUSX, 3aps]l HOHA MO XUMHUYECKOU (popmyre, XapakTep cpeibl B BOJHBIX PacTBOpaX HEOPraHMYECKHX COEAMHEHU,
THII KPUCTAIIMYECKOM PEIETKA KOHKPETHOTO BEILIECTBA;
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’ packpsiBath cMbica llepuonnueckoro 3akona J[. Y. MenaeneeBa U 1eMOHCTpUPOBATh €r0 MOHUMAHUE: OMUCHIBATh U XAPAKTEpU30BaTh
Tabimunyo dopmy lleproarueckoit CUCTEMBI XUMUYECKHUX 3JIEMEHTOB: pa3iNyaTh MOHSATHUS «rJIaBHas moarpynmna (A-rpymma)» u «mododHas
noarpynna (b-rpymnma)y, Mansie 1 60bIINEe TEPHUO/Ibl, COOTHOCUTh 0003HAUEHHsI, KOTOPbIE UMEIOTCS B MIEPUOINYECKOM TaOIHIIe, C YNCIOBBIMU
XapaKTepUCTUKAMU CTPOCHHMS aTOMOB XMMHMYECKHX 3JIEMEHTOB (COCTaB W 3apsij Aapa, oOIlee YHCIO 3JIEKTPOHOB M paclpesielieHue UX II0
ANEKTPOHHBIM CJIO0AM), OOBSICHATH OOIIHEe 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB AJIEMEHTOB U UX COSAMHEHUN B MpeJesiax MaJIbIX MEPUOIOB U
[JIABHBIX MOATPYIII ¢ YYETOM CTPOCHUS KX aTOMOB;

KJIaCCI/I(])I/II_[I/I]'JOBaTb XUMHUYCCKHUE DJICMCHTBI, HCOPTraHMYCCKHNEC BCIICCTBA, XUMHUYCCKHUEC PCAKIIMH (HO YUCIy U COCTAaBYy YYACTBYKOIIHX B
pCaKknuu BEUIECTB, 110 TCIINIOBOMY B(b(i)eKTy, 10 U3MEHCHUIO CTEIICHEH OKHUCICHUS XMMHYCCKHX BHeMeHTOB);

XapaKTCprU30BaTb (OHI/ICBIBaTB) O6H_II/IG u CHCI_[I/I(l)I/ILIeCKI/IC XHMHYECKHE CBOMCTBA IMPOCTBIX U CJIIOKHBIX BCIICCTB, IMIOATBECPKAasd OIIMCAHUEC
ImpuMepaMn MOJICKYJIAPHBIX 1 NOHHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHWYCCKUX peaKHHﬁ;

COCTaBJIATh YPABHEHUS SJIEKTPOJUTHYECKON AUCCOLMALIMM KHCIIOT, IIEJIOYEH U COJIEH, MOJHBIE U COKPALIEHHBIC YPABHEHUS PEAKLIM
HMOHHOT0 0OMeHa, YpaBHEHHS peakluid, MOATBEPKIAIOIINX CYIIECTBOBAHHE T€HETHUECKOM CBSI3U MEXK/1Y BEIIECTBAMHU PA3IIUYHBIX KIACCOB;

PaCKpbIBATh CYIIHOCTb OKUCIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKI_[I/Iﬁ IMOCPCACTBOM COCTABJICHUS SJICKTPOHHOI'O OajaHca 3THX peaKuHﬁ;

IIPpOrHO3UPOBAThb CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHUA, BO3MOXHOCTH IIPOTCKAHHUA XHMHYCCKHUX npeBpameHHﬁ B
Pa3JIMYHBIX YCJIOBUAX,

BBIUHCIIATh OTHOCUTENIBbHYIO MOJIEKYJISPHYIO U MOJISIPHYIO MacChl BEILECTB, MAacCOBYIO JIOJII0 XMMHYECKOI'O 3JIeMEHTa Mo (opmyie
COEIMHEHMSI, MACCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE, IPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKOM PEaKIny;

CO6J'II-0I[8.TB IIpaBujia IIOJB30BAHUA XUMHYECKOU HOCYI[Oﬁ n J'Ia60paTOpHBIM 060pyI[OBaHI/IeM, a TaKXKC IIpaBuiia O6paH_[eHI/IH C
BCIICCTBAMH B COOTBETCTBUM C HHCTPYKHOUAMU II0 BBIITOJTHCHUIO na60paT0pHI)1x XUMHUYCCKUX OIIBITOB 110 IIOJYUYCHUIO H CO6I/IpaHI/II-O
F83006pa3HBIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO ra3a);

MIpOBOAUTH PCAKINH, ITIOATBCPIKAAOIITHEC KauyeCTBEHHBIN COCTaB PAa3JIMYHBIX BCIICCTB: paClIO3HABATH OIILITHBIM HYTeM XJopuna-, 6pOMI/II[',
noaua-, Kap6OHaT-, q)OC(l)aT-, CHJIMKaAT-, cyan)aT-, TUAPOKCUA-NOHBI, KATUOHBI aMMOHHWSA U MOHBI U3YUYCHHBIX MCETAJIJIOB, IMMPUCYTCTBYIOIIHC B
BOAHBIX paCTBOpPAX HCOPTraHUYCCKUX BCHICCTB;

INPUMCHATL OCHOBHBLIC OIICpallun MBICIUTEIbHOMN JACATCIIbBHOCTHU — aHAJIM3 W CHUHTC3, CPAaBHCHHUC, O606H.[CHI/Ie, CUCTEMATHU3AIIHIO,
BBISIBJICHUC MPUYUHHO-CJIICACTBCHHBIX CBsI3CM — JIJI1 U3y4YCHUA CBOICTB BE€IICCTB U XHUMHYCCKHUX peaKuMﬁ, C€CTCCTBCHHO-HAYYHBIC MCTOABI
IIO3HAaHUA — Ha6J'IIO,Z[CHI/Ie, HU3MCPCHUC, MOACIIMPOBAHUC, SKCIICPUMCHT (peaHBHBIﬁ n MLICHCHHBIﬁ).



f TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
Ne HaummeHoBaHuE pa3zielioB U TEM IPOTPaMMBbI KomnugecTtBo yacoB
/I Bcero Konrtponbnbie IlpakThueckue
paboThl

Paznea 1. [llepBoHavaibHble XUMHYECKHE TIOHATHUSA
1.1 Xumus — BakHas 00JacTh €CTECTBO3HAHUS 5

U TIPAKTHYECKOM JeSITEIbHOCTH YEJI0BEKa
1.2 BemecTBa 1 XUMHUYECKHE PEAKIIUU 15 1
Wroro mo paszneny 20
Pa3nes 2. BaxkHelilmme npeacraBuTe I HEOPraHMYeCKHUX BelecTB
2.1 Bozayx. Kucnopon. [Tonsitue 06 okcnmax 6
2.2 Bonopoa.lloHsTHE 0 KHCIOTaX U COJAX 8
2.3 Bopa. PactBopsl. [TonsiTre 00 0cHOBaHUSIX 5 1
2.4 OCHOBHBIE KJIACCHI HEOPTAaHMYECKUX 11 1

COEeIMHEHUN
Hroro no pasneny 30

OnextponHnbie (1(ppoBbIe) 00pa3oBaTeNIbHBIE PECYPCH

bu6muoreka LIOK https://m.edsoo.ru/7f41837c

bu6mmoreka LIOK https://m.edsoo.ru/7f41837c

bu6mmoreka LIOK https://m.edsoo.ru/7f41837c
bu6mmoreka LIOK https://m.edsoo.ru/7f41837c
bu6mmoreka LIOK https://m.edsoo.ru/7f41837c
bu6mmoreka LIOK https://m.edsoo.ru/7f41837c

Paznen 3. llepnoanyeckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /[. U. MenaeneeBa. CTpoeHne aToMOB. XMMHYECKas

cBsi3b. OKHCJIUTEIbHO-BOCCTAHOBHUTEIbHBIE pPeaknuumn

3.1 Tlepuoamueckuii 3axoH u [leproanyeckas 7
cucTeMa XuMHueckux snementos /1. U.
MenneneeBa. CtpoeHue atroma

3.2 XuMudeckas CBS3b. 8 1

OKHCITUTEIIEHO-BOCCTAHOBUTEIIHLHBIC

peakiuu
Uroro no pazueny 15
PeszepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 68 4
I[TPOIT'PAMME

9 KJIACC

Ne HanmenoBanue pa3znenoB u teMm KomnuecTtBo vacos

bub6mmoreka [{TOK https://m.edsoo.ru/7f41837c

bub6mmoreka [IOK https://m.edsoo.ru/7f41837c

bubmmoreka [IOK https://m.edsoo.ru/7f41837c
bubmmoreka [ITOK https://m.edsoo.ru/7f41837c

OnektpoHHbIe (IU(PPOBHIE) 00pa30BATEIHHBIE PECYPCHI


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

n/n [IPOrpPaMMBbI Bcero Kontponpnbie [lpaktuyeckue

paboThI paboThl

Pa3znen 1. BeniecTBO U XUMHUYeECKHE PeaKIun

1.1 IToBropenue u yrirybieHUe 3HAHHIA 5 1 bu6mmoreka LIOK https://m.edsoo.ru/7f41a636
OCHOBHBIX Pa3JIesioB Kypca 8§ Kiacca

1.2 OcHOBHbIC 3aKOHOMEPHOCTH 4 bubnmnorexa LIOK https://m.edsoo.ru/7f41a636
XMUMHYECKUX PEaKIuit

1.3 DaeKTpoIUTHYECKAS TUCCOIHALIHSL. 8 1 1 bub6mumoreka LITOK https://m.edsoo.ru/7f41a636
XUMHYUECKUE PEaKIK B PaCTBOpPax

Uroro no pazneny 17

Pa3nes 2. HemeTa/ibl M MX cOeIMHEHHS

2.1 OOmmas xapakTepuCTUKa XUMUYeCKUX 4 1 bubnunorexa LIOK https://m.edsoo.ru/7f41a636
anemeHToB VIIA-rpynmnel. ["anorenst

2.2 OOmas xapakTepucTUKa XUMHYECKUX 6 bubmmoreka LIOK https://m.edsoo.ru/7f41a636
aneMeHToB VIA-rpynnsl. Cepa u eé
COCIUHCHUS

2.3 OOmas xapakTepucTUKa XUMHUYECKUX [ 1 bubmmoreka [IOK https://m.edsoo.ru/7f41a636

3neMeHToB VA-rpynmsl. A3oT,
dbocdop 1 ux coegMHEHUS

2.4 OO0mas XxapakTepucTUKa XUMUYECKUX 8 1 2 bubmmnorexa LIOK https://m.edsoo.ru/7f41a636
anemeHToB |VA-rpynnsl. Yraepoa u
KPEMHHI ¥ UX COCANHECHUS

Hroro no pasneny 25

Paszpnen 3. MeTauibl 1 MX COeIMHEHHUS

3.1 OOmmue cBOKCTBA METAILIOB 4 bubnunorexa LIOK https://m.edsoo.ru/7f41a636

3.2 BaxHeiilue MeTauIbl U UX 16 1 2 bu6muoreka [{OK https://m.edsoo.ru/7f41a636
COCIMHEHUS

Wroro no paznery 20

Paznen 4. Xumus 1 oKpyskamomas cpeaa

4.1 BemecTBa 1 MaTepHabl B )KHU3HU 3 bubnuorexa LIOK https://m.edsoo.ru/7f41a636
YeJI0BeKa

Hroro no pasneny 3


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

PesepBHOE Bpems 3 bubmuoreka [{OK https://m.edsoo.ru/7f41a636

OBILIEE KOJIMYECTBO YACOB I1O 68 4 7
ITPOTPAMME

\,

’

IHOYPOYHOE IINTAHUPOBAHHM 8 KVIACC

Ne Tema ypoka KomnyecTtBo yacos [Hara DneKTpoHHbIe U POBBIE 00pa30BaTEIbHBIC PECYPCHI
/1 Bcero Kontposbabie [Ipaktuueckue H3Y1CHUA
paboThI paboThl

1 [Ilpeamer xumuu. Poiab xumuu B 1 bubmmoreka LIOK https://m.edsoo.ru/ff0d210c

YKU3HM 4esoBeKa. Tena u Bemecrsa
2 TlousTre 0 METOAaxX MO3HAHUS B 1 bubmmoreka L{TOK https://m.edsoo.ru/ff0d227e

XUMHUHU
3 IIpaktuueckas pabota Ne 1 «[IpaBuna 1 bubmmoreka LIOK https://m.edsoo.ru/ff0d23dc

paboThl B 1a00paTOpUH U PUEMBI
oOparieHus ¢ JJabopaTopHbIM

000pyIOBaHUEM)

4 Yucrele BernectBa u cmec. Criocodbr 1 bubmmoteka [{OK https://m.edsoo.ru/ff0d26ca
paszeneHus cMeceit

5 IlpakTtuueckas pabota Ne 2 1 bubmmorexa LIOK https://m.edsoo.ru/ff0d28c8

«Pa3nenenue cmeceill (Ha npumepe
OYHMCTKH MTOBAPEHHOM COJIN)»

6 ATOMBI U MOJICKYJIbI 1 bubmmorexa LIOK https://m.edsoo.ru/ff0d2a6c

7  XuMHUYecKHe dJIeMEHThI. 3HaKu 1 bubmmoteka [{OK https://m.edsoo.ru/ff0d2be8
(CMMBOJIBI) XUMHYECKHUX 2JIEMEHTOB

8 [IIpocTsie u CIIOKHBIC BEIIECTBA 1 bubnunoteka [OK https://m.edsoo.ru/ff0d2a6c

9  ATOMHO-MOJICKYJISIpPHOE YUCHHE 1 bubaunoteka [IOK https://m.edsoo.ru/ff0d2d50

10 3axkoH MOCTOSIHCTBA COCTaBa BEIIECTB. 1 bubnuoreka IIOK https://m.edsoo.ru/ff0d2eae

Xumuueckas popmyna. BaneHTHOCT
aTOMOB XHUMHMYECKHUX JIEMEHTOB

11 OrHocHuTeNbHAsI aTOMHAs Macca. 1 bubmuoreka IIOK https://m.edsoo.ru/ff0d323c
OTHOCHTETbHAS MOJIEKYJISIpHAsT Macca


https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
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19
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24

MaccoBas 1019 XUMHYECKOTO
3JIEMEHTA B COEIUHEHUN

KomnnuectBo BemecTsa. Moib.
MousipHas macca

du3nuecKne U XUMHUUECCKHUE SIBIICHUS.
Xumudaeckas peakuui

[Ipu3Haku U ycioBUs MPOTEKAHUS
XUMHYECKUX PEAKIUI

3aKOH COXpaHEHHUsI MacChl BEIIECTB.
XUMUYECKUE YpaBHECHUS

Bbruucnienus KoauuecTna, Macchl
BELIECTBA [10 YPaBHEHUSIM
XUMUYECKHUX peaKIuii

Knaccudukanus XuMHUIESCKUX
peakuuil (CoequHeHus1, Pa3IoKeHUs,
3aMeIIeHHs, OOMEHA)

M. B. JlJomoHOCOB —
Y4EHBIA-IHIUKIIONEIUCT.
O06o001IeHNEe U CHCTEMATH3ALIHS
3HAHUHI

KonTponbnas padorta Nel no teme
«BemiecTBa 1 XUMHUECKUE PEAKIIM»

Boznyx — cmecs razos. Cocras
Bo3ayxa. Kucinopon — anemeHT u
pocroe BeniecTso. O30H

duznyeckue U XUMHUUECKHE CBOICTBA
KHUCJIOpo/ia (peaKIuu OKUCIICHUS,
ropenue). [lonarue o6 okcumax

CriocoOsI MoNTy4eHUs: KHCTIOpOoia B
1a00paTOPUH U IPOMBIIIIICHHOCTH.
[Tpumenenue kucmopoa

TemnnoBoit 3¢ ekt Xxumuueckoit
peaKIyH, TIOHSITHE O
TEPMOXHUMHUYECKOM YpaBHEHHH, HK30-

bubaunoreka I{OK https://m.edsoo.ru/ff0d350c
bubmmoreka LIOK https://m.edsoo.ru/ff0d5230
bubmmoteka I{TOK https://m.edsoo.ru/ff0d37fa
bubmmoreka I{OK https://m.edsoo.ru/ff0d3al6
bubmmotreka I{OK https://m.edsoo.ru/ff0d3b88

bubnunoteka LIOK https://m.edsoo.ru/ff0d5708

bubmunoreka [IOK https://m.edsoo.ru/ff0d3f34

bubnunoteka [IOK https://m.edsoo.ru/ff0d40c4

bub6mmoreka L{TOK https://m.edsoo.ru/ff0d4290

bubmuoteka [IOK https://m.edsoo.ru/ff0d448e

bubnuoteka [IOK https://m.edsoo.ru/ff0d4614

bu6mmoteka I{OK https://m.edsoo.ru/ff0d497a

bu6mmoteka [{OK https://m.edsoo.ru/ff0d4790


https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790

25

26

27
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1 OHAOTCPMHUUYCCKUX PCAKIUAX

TorumBo (HedTh, yroiab U METaH).
3arps3HeHue Bo3/lyxa, ClocoObl ero
MPEJOTBPALLICHHS

[Tpaktuyeckas padora Ne 3 o Teme
«ITomyuenue u cobupanue
KHCJIOPOJIa, U3yUEHHE €r0 CBOWCTBY

Bonopon — aneMeHT u npocroe
BemiecTBo. Haxoxxnenue B npupoae

dusnueckue U XUMUYECKHE CBOWCTBA
Bosopoza. [IpuMeHeHue Bogopoaa

TloHsaTHEe 0 KHCIIOTAX U COJISIX

Crioco0bl nostydeHust BOAOpoJa B
nabopaTopuu

[TpakTuueckas pabora Ne 4 o Teme
«[lomy4uenne u coOupanue BOJAOPOa,
U3YYEHHE €ro CBOMCTBY

MosnsipHblii 00bEM ra30B. 3aKOH
ABorazipo

Brruncinenus o0béMa, KOIUYECTBA
BEIIECTBA ra3a 110 ero M3BeCTHOMY
KOJIMYECTBY BEILIECTBA WIH 00BEMY

Brrunciienus 00EMOB ra30B 1O
YPaBHEHHUIO PEaKIIMU Ha OCHOBE
3aK0HA 0OBEMHBIX OTHOILIEHUI Ta30B

dusznyeckre 1 XUMHUYECKHE CBOMCTBA
BOJBI

CocraB ocHoBauuii. [Tousarue 00
WHIMKATOpax

Bona xak pactBopuTens.
Hacepiiennbie ¥ HEHACHIIIEHHBIE
pacTtBopbl. MaccoBas 710715 BellecTBa
B pacTBOpE

bubmuoteka I{OK https://m.edsoo.ru/ff0d4c4a

bubmmoteka I{OK https://m.edsoo.ru/ff0d4ae2

bu6mmoreka LITOK https://m.edsoo.ru/ff0d4dd0
bubnunorexa LIOK https://m.edsoo.ru/ff0d4ddO

bubmmoreka L{OK https://m.edsoo.ru/ff0d50d2
bu6imoreka L{TOK https://m.edsoo.ru/ff0d4dd0

bubnurotexa LIOK https://m.edsoo.ru/ff0d4f42

bubnuoteka [IOK https://m.edsoo.ru/ff0d542e

bubmmoreka [{TOK https://m.edsoo.ru/ff0d55a0

bubmmoreka I{OK https://m.edsoo.ru/ff0d5708

bubmmoteka I{OK https://m.edsoo.ru/ff0d587a
bubmmoteka I{OK https://m.edsoo.ru/ff0d59e2

bu6muoreka IIOK https://m.edsoo.ru/ff0d5b40


https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
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[TpakTuyeckas padora Ne 5 o Teme
«IIpurorosiieHue pacTBOpOB €
Onpeen€HHON MacCOBOU JOJIEH
PacTBOPEHHOTO BELIECTBAY

KontponbHas padota No2 o teme
«Kucnopoa. Bonopoa. Bona»

Oxcunpl: cocTaB, KIaccupUKaIs,
HOMEHKJIaTypa

[TonydyeHue 1 XuMHYECKHUE CBOIMCTBA
KHUCJIOTHBIX, OCHOBHBIX U
aM(pOTEPHBIX OKCUIOB

OcHoBaHus: cOCTaB, KJIaccU(pUKAIIHS,
HOMEHKJIAaTypa

[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
OCHOBaHMI

Kucnotsl: cocras, kinaccuduxaus,
HOMEHKJIAaTypa

[TonydyeHue u XMuMHYECKHUE CBOMCTBA
KHUCJIOT

Conu (cpenHue): HOMEHKIATypa,
CIIOCOOBI MMOJIYy4YCHHA, XUMHUYCCKUC
CBOMCTBA

ITpakTryeckas padora Ne 6. Pemenue
AKCIIEPUMEHTAJIBLHBIX 3aa4 110 TeMe
«OCHOBHBIE KJIaCChl HEOPTAHUUYECKUX
COCUHECHUI»

FeHeTI/I‘—IeCKaSI CBA3b Me>1<)1y
KJIaCCaMU HEOPTraHUYECKUX
COEeIUHEHUN

OO000IIIEHNE U CUCTEMATHU3AIINS
3HAHUH

KonrtponsHast padora Ne3 o reme
"OCHOBHBIE KJIaCChl HEOPTAHUYECKUX
coeiMHeHu"

bubaunoreka I{OK https://m.edsoo.ru/ff0d5eba

but6mmoreka I{OK https://m.edsoo.ru/ff0d6342
bubmmoreka L{TOK https://m.edsoo.ru/ff0d664e

bubmmoreka LITOK https://m.edsoo.ru/ff0d664e

bubmunoteka LIOK https://m.edsoo.ru/ff0d67ca
bubmmoreka L{OK https://m.edsoo.ru/ff0d67ca
bubmuoteka LIOK https://m.edsoo.ru/ff0dfee2
bu6mmoreka L{TOK https://m.edsoo.ru/ffOdfee2

bubnuoteka [IOK https://m.edsoo.ru/00ad9474

bubnuoteka [IOK https://m.edsoo.ru/00ad9b7c

bub6muoreka IOK https://m.edsoo.ru/00ad9a50

bu6muoreka I1OK https://m.edsoo.ru/00ad9ch?2

bubmmoteka [{OK https://m.edsoo.ru/00ad9ela


https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
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[TepBbie MOMBITKY KIACCHPUKAITUN
XUMHYECKHX 2JIeMEHTOB. [1oHsTHE O
rpyImmnax CXOJIHbIX 3JIEMEHTOB

[Tepuoanueckuii 3aKOH U
[lepuonuueckas cucrema
XUMHUYECKUX dieMeHToB /1. .
Meunpeneena

[lepurompl, TPyIIIbI, MOATPYIIIBI

Crpoenne atomoB. CocTaB aTOMHBIX
saep. M3oTonsl

CtpoeHue 3J1eKTPOHHBIX 000JI0UeK
aToMoB 311eMeHToB [leproauyeckoit
cucremsl [. . Menneneena

XapakTepucTuKa XMUMHUYECKOT 0
AJIEMEHTA T10 €r0 IOJIOKEHUIO B
IIepnonnueckoit cucreme /1. U.
Menneneesa

3nauenue llepnonnueckoro 3akoHa
JUIS pa3BUTHUS HAYKU U MPAKTHKU. [].
N. Mennenees — y4€HbIN, IEAaror u
rpax/J1aHuH

DNEeKTPOOTPULIATEIbHOCTh ATOMOB
XUMHUYECKUX AJIEMEHTOB

HonHasg xumuueckas CBSI3b

KoBanenTHas MoJrsipHad XUMHUUCCKas
CBA3b

KoBasienTHas HEMoOsIpHAs
XUMUYECKas CBS3b

CreneHb OKUCICHUA

OKHUCIIUTENIEHO-BOCCTAHOBUTEIILHBIC
peaknuu

OKHUCIINTEIIN U BOCCTAHOBUTEIH

KonTponbnas padota Ne4 o teme

bubmuoteka I{OK https://m.edsoo.ru/00ad9ffa

bubmmoteka LIOK https://m.edsoo.ru/00ada52c

bubmmoreka LIOK https://m.edsoo.ru/00ada52c
bubmmoreka [{OK https://m.edsoo.ru/00ada342

bub6mmoreka LIOK https://m.edsoo.ru/00ada6bc

bubmmoreka L{OK https://m.edsoo.ru/00ada824

bubnunorexa [IOK https://m.edsoo.ru/00ada96e

bubmmotreka L{OK https://m.edsoo.ru/00adaab8

bubnuotexa [IOK https://m.edsoo.ru/00adac34
bubmunoteka [{OK https://m.edsoo.ru/00adaab8

bub6muoreka IIOK https://m.edsoo.ru/00adaab9

bubmmoteka I{OK https://m.edsoo.ru/00adae28
bu6mmoteka [{OK https://m.edsoo.ru/00adb076

bubmuoreka I1OK https://m.edsoo.ru/00adb076
bub6muoreka I1OK https://m.edsoo.ru/00adb486


https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486

«CTtpoeHue aroMa. XuMUuecKas

CBSI3b»
66 PesepBHbIii ypok. O000IICHHE U 1 bubmmoreka LIOK https://m.edsoo.ru/00adb33c
CHCTeMaTH3allus 3HAHUH
67 PesepBHbIii ypok. O000IICHNE U 1 bubmoreka LIOK https://m.edsoo.ru/00ad9ch2
CHCTeMaTH3aIlnsl 3HAHU
68 PesepBHbIii ypok. O000IICHHE U 1 bubmmoreka I{OK https://m.edsoo.ru/ff0d61c6
CHCTeMaTH3allus 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 68 4 4 Draggable item 665716291 was dropped over droppable area
I[TPOTPAMME 665716291
9 KJIACC
Ne Tema ypoka KonnuecTBo yacos Hara DJNeKTpOHHBIE U(PPOBBIE 00PA30BATEIBHBIE PECYPCHI
/1 Bcero Konrpomnsnsie [Ipaktnueckue H3YyICHAA
paboThI paboThI
1 TIlepuonuyeckuit 3aKOH. 1 bubmmoreka [IOK https://m.edsoo.ru/00adb59e

[Tepuoanueckas cucreMa XUMHYECKUX
anemenToB . 1. Menaeneera

2 3aKOHOMEpPHOCTH B U3MEHEHUU 1 bubmmoreka [IOK https://m.edsoo.ru/00adb6b6
CBOWCTB XUMHUYECKUX IJIEMEHTOB
MEPBBIX TPEX MEPUOIOB

3 Kiaccuduxanus u HOMEHKIIATypa 1 bubmmorexa LIOK https://m.edsoo.ru/00adb7e2
HEOPraHUYeCKUX BEIIECTB
4 Bujabl XAMHUYECKOW CBS3U M THIIBI 1 bubmmoreka LIOK https://m.edsoo.ru/00adbac6

KpUCTAJNINICCKUX peHléTOI(

5 KonTponbHas pabota Nel no Teme 1 1
«IToBTOpeHue u yriuyOieHue 3HaHu
OCHOBHBIX Pa3JIeJIoB Kypca 8 Kilaccay

6 Krnaccudukaius XuMHIECKUX 1 bubnrorexa LIOK https://m.edsoo.ru/00adbcb0
PeaKIuii 0 Pa3TIUYHBIM IPU3HAKAM
7 TloHsATHE O CKOPOCTH XUMHUYECKO 1 bubnunorexa [IOK https://m.edsoo.ru/00adbe9a

pCaKkmuu. IIoHsTHE O TOMOI€HHBIX U
reTCPOrCHHBIX PCAKIUAX

8 [IlousATHE 0 XUMHUYECKOM paBHOBecuH. 1 bubnunoreka [IOK https://m.edsoo.ru/00adc28c


https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
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@akTOpBI, BIUSAIOIIKNE HA CKOPOCTh
XMMHMYECKON PEAKIIUU U TOJI0KEHUE
XUMHUYECKOTO PAaBHOBECUS

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC
p€aKuu

Teopus 37IEKTPOTUTUYECKOIN
nucconanuu. CuiabHbIe U cadbie
AIEKTPOJIUTHI

HNounbie ypaBHEHUS peaKkIuid

XUMHUYECKHE CBOWCTBA KUCIIOT U
OCHOBaHUH B CBETE MPEICTaBICHUM 00
ANEKTPOIIUTUYECKON TUCCOLIUAIIUU

XUMHYECKUE CBOMCTBA COJICH B CBETE
IIpe/ICTaBIeHUM 00
ANEKTPOIUTUIECKON TUCCOIMAIIIH

ITonstue o TuaApoOJIn3eC coJieit

O00011IeHIE U CUCTEMATU3AIUS
3HAaHUU

[IpakTnueckas padora Ne 1. «Pemienue
HKCHEPUMEHTAIbHBIX 33124

KontpomnbHas pabota Ne2 o reme
«ONEKTPOIINTUYECKAS IUCCOLIUALIMSL.
XHWMHYECKHE PEAKIIUU B PACTBOPAX»

OO1as XxapakTeprCTHKA TaJIOTeHOB.
XHUMUYECKUE CBOMCTBA HA IPUMEPE
xJjopa

XnopoBogopoa. ColisiHast KUCTIOTA,

XMMHYECKHE CBOMCTBA, MOJyYEHUE,
MIPUMEHEHNE

[TpakTruyeckas padora Ne 2 o Teme
«[TonmyueHnue COMIHON KUCTOTHI,
H3y4YEHUE €€ CBOKCTBY»

Brruncienus no YpaBHCHHUAM

bu6mmoreka LIOK https://m.edsoo.ru/00adcade

bu6muoreka LIOK https://m.edsoo.ru/00adcd68

bu6muoreka LIOK https://m.edsoo.ru/00add448
bubaunorexa [IOK https://m.edsoo.ru/00add5d8

bubaunorexa LIOK https://m.edsoo.ru/00add8b2

bubaunorexa IIOK https://m.edsoo.ru/00add9d4
bubaunorexa [IOK https://m.edsoo.ru/00addd12

bub6mmoreka [ITOK https://m.edsoo.ru/00addbfa

bubaunorexa IIOK https://m.edsoo.ru/00addecO

bubaunotexa [IOK https://m.edsoo.ru/00addfe2

bubmuoreka [IOK https://m.edsoo.ru/00ade104

bubmmoreka [{OK https://m.edsoo.ru/00ade348

bubmmoreka [{OK https://m.edsoo.ru/00ade488


https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
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XUMHNYCCKHUX peaKuHﬁ, €CJIM OAMUH U3
pE€arcHTOB JaH B HN30BITKE

OO1w1ast XxapaKTEepUCTHKA 3JIEMEHTOB
VIA-rpynibl

AToTponHbie MOIU(DUKAIINH CEPHI.
Haxoxnenue cepbl 1 €€ cCOeTMHEHUH B
npupoje. XMMHUYECKHE CBOUCTBA CEPhI

CepoBonopo, ctpoeHue, (pU3HIECcCKue
U XUMHUYECKHE CBOMCTBA

Oxkcunpl cepbl. CepHasi KMCIIOTA,
(du3HYeCKre U XUMUYIECKUE CBOKCTBA,
MIPUMEHEHUE

XUMHUYECKUE peaKkiuu, JexKaliue B
OCHOBE IMPOMBIIIJIEHHOTO CrIoco0a
MOJIyYEHUSI CEPHOU KUCIIOTHI.
XHUMHYECKOE 3arps3HEHNE
OKpY’Karolllel Cpe/ibl COeTMHEHUSIMU
cephl

Brruncienue MaccoBOM JIOJIH BEIXOJA
MPOAYKTa PEaKIH1

OO1as xapakTeprCcTUKa SJIEMEHTOB
VA-rpynmnsl. A30T, pacipocTpaHeHHE
B IIpupoae, GU3NYECKUE U
XUMHYECKHE CBOMCTBA

AMMuak, ero ¢puznyeckue u
XMMHYECKHE CBOICTBA, ITOJIyYEHUE U
MIpUMEHEHNE

[IpakTuueckas padbora Ne 3 o Teme
«[TomyueHnne aMmmuaka, U3yueHHe ero
CBOMCTB»

A30THas KuCoTa, €€ pru3nueckue u
XMMHUYECKHE CBOICTBA

Hcnonp30BaHne HUTPATOB U CONEN
aMMOHHS B KAYECTBE MUHEPAIbHBIX

bubmuoreka IIOK https://m.edsoo.ru/00ade64a

bubmuoreka [ITOK https://m.edsoo.ru/00ade64a

bubmuoreka [IOK https://m.edsoo.ru/00ade802

bubmmoreka LIOK https://m.edsoo.ru/00adea28

bubmmoreka [IOK https://m.edsoo.ru/00adec8a

bubmmoreka [{TOK https://m.edsoo.ru/00adec8a

bubmmoreka [{OK https://m.edsoo.ru/00adeea6

bu6mmoreka [{TOK https://m.edsoo.ru/00adf004

bub6mmoreka [{TOK https://m.edsoo.ru/00adf180

bub6moreka [ITOK https://m.edsoo.ru/00adf306

bu6mumoreka [{OK https://m.edsoo.ru/00adf518


https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
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ynoOpeHuii. XuMH4eCcKoe 3arps3HeHHe

OKpYIKaroIIel cpeibl COeTMHECHUSIMU
a3ora

docop. Oxeun dpochopa (V) u
dbochopnas kucnoTa, PuU3NIECKHUE U
XUMHYECKHUE CBOMCTBA, MOJIyICHUE

Hcnonb3oBanue GpocaToB B KauecTBe
MHHEPAIBbHBIX Y10OpEHUH.
3arpsi3HeHue IPUPOJHON CPEIb
dbocharamu

VYriepoa, pacipocTpaHeHHe B
npupoje, Gu3nIecKue 1 XUMHYECKHE
CBOICTBa

Okcuibl yriaepoja, ux Gu3ndecKue u
XMMHYECKHE CBOMCTBA.
DKOJIOTUYECKUE ITPOOIIEMBI,
CBsI3aHHBIC ¢ OKcuaoM yriepoaa (1V)

VYrospHasa KUCIIOTa U €€ COJU

[IpakTuueckas padbora Ne 4 o Teme
"IlosrydeHne yriekucioro rasa.
KauecTBennas peakuus Ha
KkapOoHaT-uoH"

[TepBoHayanbHbIE TOHATHUS 00
OpraHM4YeCKHUX BEIIECTBAX KaK O
COEIMHEHMSX yTiiepojia

Kpemnuii u ero coenuHenus
[TpakTuyeckas padora Ne 5. Pemenue
AKCIEPUMEHTAIBHBIX 33714 110 TEME
«Ba)xnaeinme HeMETAJIBI U UX
COCTUHEHUI»

KonTponbnas padorta Ne3 mo teme
«Baxnaeime HeMETaJIbI U UX
COCTUHEHUSI»

OO6mrast XxapaKTepruCTUKa XUMUUYECKHIX

bu6nuoreka [IOK https://m.edsoo.ru/00adf68a

bu6mmoreka LIOK https://m.edsoo.ru/00adfc20

bubmmoreka LIOK https://m.edsoo.ru/00adfd9c

bubmmoreka [IOK https://m.edsoo.ru/00adfebe

bu6muoreka IIOK https://m.edsoo.ru/00ae006¢
bubmmoreka [IOK https://m.edsoo.ru/00ae027e

bubmoreka [IOK https://m.edsoo.ru/00ae054e

bubmmoreka [IOK https://m.edsoo.ru/00ae080a
bu6mmoreka [{OK https://m.edsoo.ru/00ae0bf2

bub6moreka LIOK https://m.edsoo.ru/00ae0el8

bub6mmoreka LIOK https://m.edsoo.ru/00ae103e


https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
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https://m.edsoo.ru/00ae006c
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https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
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3JIEMEHTOB — METAJLJIOB.
Mertannnueckast CBSI3b U
MeTaJuIMuecKasi Kpucrauinueckas
pemérka. @u3nyeckue CBOMCTBA
METaJIJIOB

XUMHUYECKUE CBOMCTBA METAJLIIOB.
DIIEKTPOXUMHUYECKUH Psif
HaIpsHKEHUN METaJUIOB

OO6u1re criocoObl MOTyYSHHS
MeTtauioB. CraBel. BerauciieHus mo
YPaBHCHHUSIM XUMHUYCCKHUX PEaAKIIHA,
€CJIM OJIUH U3 PEarceHTOB COJCPIKUT
MIPUMECH

[TonsiTHe 0 KOPPO3UM METAIIIOB
[IenouHble METAIIIBI

OKCI/II[I)I W TUAPOKCUBI HATPHUA U
KaJlusa

Ilenoyno3eMeabHbIE METAJIBI —
KabIIUM 1 Maraui

Bakuelinine coefHHEHUS KaJILIUS

O000I1IIEHNE U CUCTEMATHU3AIINS
3HAHUH

JKEcTKOCTh BOABI U CIOCOOEI €€
yCTpaHEHUs

[IpakTuueckas padbora Ne 6 o Teme
"KEcTKkoCTh BOABI M METOIEI €€
ycTpaHeHus"

AFOMUHAN

AMpoTepHbIe CBOMCTBA OKCHJIA U
TUAPOKCHIA

Keneso

OKCH/IbL, THIPOKCH/IBI M COJH JKele3a
(1) u xene3a (1)

bubmuoreka [IOK https://m.edsoo.ru/00ae1156

bubmuoreka [IOK https://m.edsoo.ru/00ae1156

bub6mmoreka [ITOK https://m.edsoo.ru/00ae1278
bub6mmoreka LIOK https://m.edsoo.ru/00ae14b2
bub6mmoreka LIOK https://m.edsoo.ru/00ae14b2

bubaunorexa [IOK https://m.edsoo.ru/00ae15e8

bubmmoreka [ITOK https://m.edsoo.ru/00ael5e8

bubaunotexa [IOK https://m.edsoo.ru/00ae1886
bub6moreka [{TOK https://m.edsoo.ru/00aelae8
bub6muoreka IIOK https://m.edsoo.ru/00aelc64
bub6muoreka IIOK https://m.edsoo.ru/00aelc64

bubmmoreka [{OK https://m.edsoo.ru/00ae1d86
bubmuoreka [{OK https://m.edsoo.ru/00ae35e6


https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
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https://m.edsoo.ru/00ae35e6
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OBILIEE KOJIMYECTBO YACOB I10

O0001IeHYE ¥ cUCTEMAaTU3 AU
3HaHUU

[IpakTrueckas padota Ne 7. Permenue
AKCIIEPUMEHTAJIbHBIX 33724 110 TEME

«Baxuennime MeTayibl 1 UX
COEITUHEHUI

Beruucnenus no ypaBHeHUIM

XHUMHUYCCKUX pCaKHHfI, €CJIM OAUH U3

peareHToB J1aH B U30BITKE UITU
COJICP)KUT MPUMeECH. Beruucienus
MacCOBOM JOJIHM BBIXOJIA MPOTYKTA
peakiuu

O00011IeHIE U CUCTEMATU3AIUS
3HAHUI

KonTponbnas padota Ne4 o teme
«Baxkueiimme MeTamibl 1 UX
COCIMHEHUS»

BemectBa u marepuassl B
IIOBCEIHEBHOM JKM3HH YEJIOBEKA
XHWMHYECKOE 3arpsi3HEHUE
OKpY>Karollen cpeibl

Ponp xumuu B pemeHnn
HKOJIOTHYECKUX MPOoOIeM

PesepBHrlit ypok. O600111eHNE U
CHCTEMAaTH3aINsI 3HAHUH

PesepBubIil ypok. O6006111eHIE 1
CUCTeMAaTH3aIHsl 3HAaHUHA

PesepBHelIit ypok. O6001IeHNE 1
cHCTEMaTH3aINsI 3HAaHUH

I[TPOTPAMME

bub6muoreka LIOK https://m.edsoo.ru/00ae3de8

bubmuoreka [IOK https://m.edsoo.ru/00ae1750

bu6mmoreka LIOK https://m.edsoo.ru/00ae3f50
bubaunotexa [IOK https://m.edsoo.ru/00ae4270
bubmmoreka [{TOK https://m.edsoo.ru/00ae4270
bubaunorexa IIOK https://m.edsoo.ru/00ae0dOa
bub6muoreka [IOK https://m.edsoo.ru/00adb33c

bubmmoreka [{OK https://m.edsoo.ru/00ad9cb2

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIbBHOI'O TIPOLECCA


https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

OBA3BATEJIBHBIE YYEBHDBIE MATEPHAJIBIL JIVIA YYEHHUKA:

> VMK .II0J PEAAKLJUEH I ABPUEJISHO O.C.

METO/TIHYECKHE MATEPUAJIBI JUIA YYUTEJIA

» Metoanueckue peoMeHIAIIMH K MHTEPAKTUBHBIM BUPTYAIbHBIM MTPAKTUYECKUM U J1a00PaTOPHBIM paboTaM 10 XUMHUH
» @enepanbHas oOpa3zoBaTenbHas NPOrpaMMa IO XUMHH JIIsI OCHOBHOM IIIKOJIBI

HH®DPOBBIE ObPA3OBATE/IBHBIE PECYPCHI H PECYPCBI CETH HHTEPHET

www.km.ru/education

yueOHble MaTepUabl U ciioBapu Ha caiite «Kupuin u Medoanii»
Yuu.py
WWW.bio.nature.ru — Hay4HbIC HOBOCTH XUMHUHU
OUIIN OTkpbIThIN OaHK 3aJaHUM TSI OLIEHKH €CTECTBEHHOHAYYHOU
rpamoTtHocTH (fipi.ru)
edu.ru

Y VVVYVVYVY


http://www.km.ru/education
http://www.bio.nature.ru/

