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IHHOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa 1m0 XMMUU Ha YPOBHE OCHOBHOTO OOIIEro 0OOpa3oBaHUs COCTaBICHA HAa OCHOBE
TpeOOBaHUN K pe3yibTaTaM OCBOEHHUS OCHOBHOW 0OO0pa3oBaTeIbHON IMPOrpaMMbl OCHOBHOTO OOIIETro
obpazoBanus, npeacraBieHHbIXx B PT'OC O0O, a Takxe Ha ocHOBe (enepaabHO pabodeil mporpaMMbl
BOCIHUTAHUS U C YYETOM KOHIICTIIIMU IpernojaBaHusl yueOHOro mpenmMera «XuMus» B 00pa3oBaTeNIbHBIX
opranusanusax Poccuniickoit denepanuu.

[IporpamMma no xumuH Ja€T TMPEICTABICHHUE O ENSIX, OOIIel CTpaTernu 00ydeHUs, BOCIIUTAHUS U
pa3BUTHA OOYYAIOIIMUXCS CPEACTBAMHU y4eOHOro IpeaMeTa, yCTaHABJIMBAEeT 00s3aTelbHOE MPEeIMETHOE
coJiep>KaHue, MpeaycMaTpyuBaeT pacipelielieHle ero mo Kjiaccam U CTPYKTypUpOBaHUE MO pasjeiam U
TEMaM TMPOTpaMMbl IO XHMHH, OINPEACNSET KOJIUYCCTBCHHbIE M KAYECTBCHHBIE XaPaKTCPUCTUKH
COJIEpKaHus, PEKOMEHAYEMYIO IOCIECIOBATEIILHOCTh M3YyYCHHS] XUMHUU C Y4ETOM MEKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTUKM y4eOHOro Mpoliecca, BO3PACTHBIX OCOOCHHOCTEH 00ydarommuxcs,
orpeziesisieT BO3MOXKHOCTH IpeaMeTa JJisl peau3alud TpeOOBaHUM K pe3ylibTaTaM OCBOCHHS OCHOBHOM
00pa3oBaTeNbHON MPOTpaMMBI Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHHs, a Takke TpeOOBaHUU K
pe3ynbrataM OOydYeHHUsT XMMHH Ha YPOBHE IIeJield WM3Y4YCHHs MPEAMETa U OCHOBHBIX BHJIOB Y4eOHO-
M03HABATEIBHOM IEATEILHOCTH 00YUaIOLIETrocs 0 OCBOCHUIO YUeOHOTO COIePIKAHMUS.

3HaHHEe XUMHH CIY>KUT OCHOBOM 11 (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIIErocs, €ro
MPEJICTABICHAA O MAaTEePHAILHOM EIMHCTBE MHpPA, BAXHYIO pOJIb HWIParOT (GopMHpyeMble XUMHEH
MIPEJICTABJICHHSI O B3aMMOIIPEBPAIICHHSIX YHEPTUHU M 00 3BOJIOIIUH BEIIECTB B MPUPOJIC, O ITYTSIX PEIICHUS
rJ100aNBHBIX MPOOJIEM YCTONYMBOIO Pa3BUTHUS YENIOBEUECTBA — CHIPHEBOM, SHEPreTHUECKOM, MHUILEBOIN U
9KOJIOTHUECKOM 06e30MacHOCTH, MPoOIeM 3paBOOXPAHEHHUS.

N3ydenue xumuu:

CIOCOOCTBYET pealM3allid BO3MOXKHOCTEH JIUII CaMOpPa3BUTHS WU (OPMUPOBAHUS KYJIbTYPHI
JUYHOCTH, €€ o0111ei U (yHKIIMOHATbHOM IPaMOTHOCTH;

BHOCHT BKJIaJ B (DOPMHUPOBAHKE MBIIIJICHHUS M TBOPYECKUX CIIOCOOHOCTEN 00Yy4arOIInXCsl, HABBIKOB
WX CaMOCTOSITEIBHON Y4YeOHOUM JeATEIBHOCTH, JKCIEPHUMEHTAIBHBIX M HCCIEAOBATEIBCKAX YMCHHH,
HEO0OXOIMMBIX KaK B IIOBCETHEBHOM KU3HH, TaK U B IPO(ECCUOHATLHOU eI TSIILHOCTH;

3HAKOMUT CO CHENU(UKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBa€T OCHOBBI 1IETIOCTHOTO B3IUIA/a Ha
€IMHCTBO TPHUPOJABI U YEJOBEKa, SIBISIETCS OTBETCTBEHHBIM 3TaroM B ()OPMUPOBAHMM €CTECTBEHHO-
Hay4YHOU TPAMOTHOCTH O0YYarOIINXCS;

Croco0CTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBCHHO-HAYYHBIM 3HAHHSIM, K
MPHUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIAJ B 9KOJOTHYECKOE 00pa30BaHUe 00yJarOIINXCsl.

JlanHble HampaBleHUs B O0OYyYEHUH XUMUU OOECTIeUMBAIOTCS CIEU(UKON colepikaHus y4eOHOTOo
MpeMeTa, KOTOPBIA SBIISETCS MEJarorMuecKy aIallTUPOBAHHBIM OTPKEHUEM 0a30BOW HAyKH XUMUU Ha
OIPEACIIEHHOM JTalle €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO 0O0IIero oOpa3oBaHHs OpPUEHTHPOBAH Ha OCBOCHHUE
OOyYaIOIUMUCS CHCTEMbl TEePBOHAYAIBHBIX TOHITHA XHMHH, OCHOB HEOPraHWYECKOW XHMHUU U
HEKOTOPBIX OTJCIBHBIX 3HAYUMBIX TIOHATHH OPTaHUYECKON XUMUH.

CTpyKTypa coaepKaHus MPOTrPaMMBI IT0 XUMHH C(OPMUPOBAHA HA OCHOBE CHCTEMHOIO TOIX0/a K
e€ uzydenuro. CoJiepkaHue CKIIAIBIBACTCA M3 CUCTEMBI MOHATUH O XMMHUYECKOM DJIEMEHTE U BEIECTBE U
CUCTEMBI MOHATHI 0 XUMHUYECKOH peakiuu. O6e 3TH CHCTeMbI CTPYKTYPHO OPTaHU30BaHbI 11O MPUHITUITY
MOCJIeIOBATEILHOTO PA3BUTHS 3HAHWN Ha OCHOBE TEOPETHUYCCKUX MPEICTABICHUN PA3HOTO YPOBHSI:

— aTOMHO-MOJICKYJIIPHOTO YUYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepuoanueckoro 3akoHa /. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— Y4YEeHHsI O CTPOCHHH aTOMa U XUMHYECKOH CBSI3U;

— IpeJCTaBIeHU 00 ANEKTPOTUTHIESCKON AUCCOIMAIINH BEIIECTB B PACTBOPAX.

Teopernueckre 3HaHHS PACCMATPUBAIOTCS HA OCHOBE SMITUPUYECKH TOTYYSHHBIX U OCMBICIICHHBIX
(hakTOB, Pa3BUBAIOTCS MTOCIICIOBATEILHO OT OJTHOTO YPOBHSI K JAPYTOMY, BBITIOJNHSS (PYHKIIMA OOBSICHEHUS



U MPOTHO3UPOBAHMS CBOMCTB, CTPOCHHUS U BO3MOXKHOCTEW MPAKTUYECKOTO NMPUMEHEHMS U IOJIyYECHHS
M3y4aeMbIX BEIIECTB.

OcBoeHHE TPOTpaMMBbI IO XUMHH CIIOCOOCTBYET (DOPMHPOBAHUIO MPEACTABICHUS O XUMUYECKOM
COCTABJISIFOLIEH HAyYHON KAPTHUHBI MUpPA B JIOTHKE €€ CUCTEMHON MPUPOBI, IIEHHOCTHOTO OTHOIIEHUS K
Hay4HOMY 3HAaHHMIO M METOJaM IO3HAaHMsS B HayKe. M3ydeHHe XMMHM HPOUCXOIUT C IPHUBJICUYECHUEM
3HaHUI M3 paHee M3yYCHHBIX y4yeOHBIX mpeaMeToB: «OKpyxaromuil Mupy», «buonorus. 5—7 kimacce» U
«®Dusuka. 7 Kmacey.

[Ipy u3ydyeHUHn XUMHUHM TPOUCXOAUT (OPMUPOBAHUE 3HAHUU OCHOB XMMHUYECKOM HAYKH Kak
o0JacTi COBPEMEHHOT0 E€CTECTBO3HAHMSI, MPAKTHUECKOW JeATEIbHOCTH 4YeJIOBEKa M KaK OJHOrO U3
KOMIIOHEHTOB MHPOBOH KyJIbTyphl. 3ajadya y4yeOHOro MpeaMeTra COCTOMT B (DOPMHPOBAHUU CHUCTEMBI
XUMHYECKUX 3HAHUH — BAXHEHIIUX (AKTOB, MOHATHI, 3aKOHOB U TEOPETHUECKUX TIOJOKEHUH,
JOCTYMHBIX 0000IEHNH MHUPOBO33PEHUECKOIO XapakTepa, si3blka HAYKH, B MPUOOLICHUH K HAyYHBIM
METOJIaM TO3HAHUA TPU H3YYEHUH BEIIECTB U XHMMHUYECKHX peakluil, B (OpMHpPOBAHMM U Pa3BUTUU
MO3HABATEIBHBIX YMEHUN U MX MPUMEHEHHU B Y4eOHO-ITO3HABATEIbHON M Yy4eOHO-HMCCIIEOBATEIbCKOM
NesITeTbHOCTH, OCBOCHUH TMPABUII O€30I1aCHOT0 OOPAIIICHHUs C BEIIECTBAMH B IMIOBCEITHEBHON KHU3HH.

[Ipu u3ydeHHr XMMHUHM Ha YPOBHE OCHOBHOI'O OOIIETr0 00pa3oBaHUsl Ba)KHOE 3HAUEHHUE IIPUOOpEH
TaKue 1eNH, Kak:

— (QopMHpOBaHWE WHTEIUIEKTYAJIIbHO pPa3BUTOM JIMYHOCTH, TOTOBOW K camMo00pa30BaHUIO,
COTPYJHUYECTBY, CAMOCTOSITEJIbHOMY HPHUHATHUIO DPELIEHUH, CHOCOOHOM aJanTHpOBaThCS K OBICTPO
MEHSIFOIITUMCS YCIIOBUSIM JKU3HU;

— HampaBlIEHHOCTh OOY4YeHHs] Ha CHCTEMaTH4yeckoe TMpHOOIICHHEe OO0y4arommxcs K
CaMOCTOSITENIFHOM TO3HABATEeNbHON JAESITENbHOCTH, HAyYHBIM METOJaM MO3HaHUS, (OPMHUPYIOIIUM
MOTHBAIIMIO U PAa3BUTHE CIIOCOOHOCTEN K XUMUU;

— ofecriedeHHe  yCJIOBHUH, CIOCOOCTBYIOIIMX  NIPUOOPETEHHIO  OOYYAalOIUMHKCS  OIBITa
pa3HOOOpa3HON AEATENbHOCTH, TIO3HAHUS M CaMOIIO3HAHMS, KIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETEHIIH ), UMEIOIINX YHUBEPCAIIbHOE 3HAUCHUE AJIs PA3IMYHBIX BUIOB JESATEIbHOCTH;

— (opmupoBanue o6mel QyHKIMOHAIBHON U €CTeCTBEHHO-HAYYHON TIPaMOTHOCTH, B TOM YHCIIE
YMEHUU OOBSICHATH U OLICHUBATH SIBJIICHUSI OKPYKAIOIIEr0 MUPA, UCTIOIL3Ysl 3HAHUS U OIIBIT, TOJIYYCHHbBIC
MPU U3YYCHUHM XUMUH, NMPUMEHSITh UX MPU PEIICHUH TPOOJIEM B TMOBCEIHEBHOU KU3HU U TPYIOBOH
NeSATEIbHOCTH;

— (¢dopmupoBaHre y OOYYAIOIIMUXCS TYMAaHUCTHUECKUX OTHOIICHWH, MOHUMAaHHUS IIEHHOCTH
XUMHUYECKUX 3HAHHWM JJI BBIPAOOTKU KOJOTHYECKH I€1eCO00pa3HOro MOBENEHUsI B OBITY U TPYIOBOM
JeSITEIbHOCTH B LIETISIX COXPAHEHUsI CBOETO 3/I0POBBS M OKPY’KAIOLIEH MPUPOJHON Cpeibl;

— pa3BUTHE MOTHUBAIMU K OOYUYEHHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOII0 M CaMOBOCIUTAHHUIO Ha
OCHOBE YCBOEHHS OOIEYETOBEYECKHX IEHHOCTEH, TOTOBHOCTM K OCO3HAaHHOMY BbIOOpY mpoduis u
HaMpPaBIEHHOCTH JAJIbHEUIIEr0 00y4YeHHUsI.

OOmiee 4YKMCIO 4YacoB, OTBEAEHHBIX IS H3Y4YEHMs] XMMHUM Ha YPOBHE OCHOBHOIO OOIIETo
oOpazoBanusi, coctabiseT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B Heen0), B 9 kimacce — 68 yacos (2
yaca B HEJICIIO).



COJEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHaYaAJIbHbIE XMMUYECKHE TOHATHUSA

[Ipeamer xumuu. Posib XMMHUM B )KM3HM 4elOBEKa. XMMHs B CUCTEME HayK. Tena M BelIeCTBa.
@dusnueckue CBOWCTBA BEIIECTB. ArperartHoe coctosHue BemiecTB. [loHATHe 0 MeTonax MO3HaHUS B
xumuu. Yncreie BemecTBa u cmecu. CrocoObl pa3/ieieHus: CMecei.

ATOMBI U MOJIEKYJIbl. XUMUYECKUE 31eMEHThl. CHMBOJIBI XMMUYECKUX 3JIEMEHTOB. IIpocTeie u
CJIOKHBIE BelleCTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuyeckass ¢opMyna. BaneHTHOCTP aTOMOB XHMHUYECKHUX JJIEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BemecTB. OTHOCUTENbHAs aTroMHas Macca. OTHocUTeNbHAs MOJIEKYJsIpHas Mmacca. MaccoBas
JI0J1s1 XUMHUYECKOT0 3JIEMEHTA B COEIMHEHNUU.

KonunuectBo BemectBa. Monbs. MonsipHas macca. B3anMocBsi3p KoiaudecTBa, MAacChl M 4HMCia
CTPYKTYPHBIX €IMHHUII BenlecTBa. Pacy€rel mo hopMysiaMm XMMHUYECKUX COSTUHEHHH.

Du3nyecKkue U XUMUYECKUE SBJICHUSA. XUMHUUYECKasl peaklus U €€ NpU3HAKU. 3aKOH COXPaHEHHUS
Macchl BemlecTB. XWMHUYecKue ypaBHeHHs. Kiaccupukamuss XMMHUYECKUX peaknui (COeqUHEHUS,
pasNoKeHHs, 3aMeIeHUs, 0OMEHA).

Xumuueckuii 3xcnepumenm:

3HAKOMCTBO C XMMHYECKOHM MOCYAOH, IpaBuiiaMu pabOThl B JIaOOpaTOPUU U IpUEMaMu 0OpaIleHUsI
c nabopaTopHbIM O0OOpyIOBaHHWEM, W3Y4Y€HHE W OIHUCaHHE (U3UUYECKUX CBOWCTB 00pas3IoB
HEOpPraHMYECKUX BEIIECTB, HabOmoJaeHue (u3nueckux (IUIaBIEHWE BOCKA, TasHUE JbJa, PacTUpaHHE
caxapa B CTYIIKe, KUIIEHHE U KOH/ICHCAIUS BO/IbI) U XUMUYECKHX (TOpEeHHE CBEYH, TPOKATTMBAHUE METHOMN
MIPOBOJIOKH, B3aWMOJICHCTBHE Mella C KHCJIOTOW) SBIICHHWH, HAONIONEHHE W ONUCAHWE IPU3HAKOB
IIPOTEKAHUs XUMUYECKUX PEAKIMI (pa3yiockeHne caxapa, B3auMOJICHCTBUE CEPHON KUCIIOTHI C XJIOPUJIOM
Oapus, paznoxenue ruapokcuna meau (1) mpu HarpeBanuu, B3aMOJICICTBHE jKeie3a ¢ paCTBOPOM COJIU
meau (1), uydenue croco6oB pazzieneHust cMecei: ¢ MOMOIIbI0 MarHuTa, (UIbTPOBAHUE, BHITIAPUBAHUE,
TUCTUWIUISIMS, XpoMaTorpadusi, MPOBEICHUE OUYUCTKH IOBAPEHHOH COJM, HAONIONEHHE U ONHCaHUe
pe3yiabTaTOB MPOBEICHUS OIBITA, MJUIFOCTPUPYIOLIEIO 3aKOH COXPaHEHWS MAacChl, CO3JaHUE MOJeNeH
MOJIEKYJI (IIapOCTEPKHEBBIX ).

Baskneiinue npeacraBuTe I HEOPraHUYECKUX BellecTB

Boznyx — cmech razoB. CoctaB Bo3ayxa. Kuciopoa — aneMeHT u npocToe BeriecTBo. Haxoxaenue
KHCIIOpO/ia B IpUpoJe, GU3NYECKUE U XUMHUECKHUe CBOMCTBA (peakuuu ropenust). Oxcuasl. [Ipumenenue
kuciopoaa. CrocoObl MOJMY4YEeHUs KHUCIOpoAa B JabOpaTOpHMM M IMPOMBIIUIEHHOCTH. KpyroBopot
Kuciaopoaa B npupoze. O30H — ayioTponHast MOAU(pUKALUSA KUCIOPOa.

TemnoBoit  >PdexkT XUMUYECKOW  peakluH, TEPMOXUMHUYECKHE ypaBHEHUS, 0JK30- U
SHAOTEPMHUYECKHE peaklUU. TOIUIMBO: yroib M MeTaH. 3arps3HEHHE BO3/yXa, YCUJIEHUE MapHUKOBOTO
addekTa, pa3pylieHre 030HOBOTO CIIOSI.

Bonopon — snemeHT M mpoctoe BemiecTBo. HaxokaeHue BoAopoaa B mpupope, (pusnyeckue u
XUMHUYECKHE CBOICTBA, IPUMEHEHHE, CLIOCOObI nonydeHus. Kucmotsl u conu.

Mossipablit 00b€M ra3oB. PacuéTsl Mo XUMHUYECKUM YPaBHEHUSIM.

dusnyeckue cBolcTBa BoAbl. Bona kak pactBoputens. PactBopsl. HacklieHHbIE 1 HEHACHIILIEHHBIE
pacTBopbl. PacTBOopuMOCTb BelecTB B BoJe. MaccoBas A0l BEIIECTBA B pPacTBOpE. XUMHYECKHE
cBoiicTtBa BoJbl. OcHOBaHuA. Ponp pacTBOpOB B IPHUPOAE M B >KM3HU 4esoBeka. KpyroBopor BoOIbI B
npupoe. 3arpsi3HeHNe NPUPOAHBIX BoJ. OXpaHa U OYUCTKA IPUPOIHBIX BOI.

Knaccupukanus  Heopranmyeckux  coeauHeHuil.  Oxcuapl.  Knaccudukanmss — OKCHIOB:
coseoOpa3zymome (OCHOBHBIE, KHCIOTHBIE, aMm@oTepHble) M HeconeoOpasyroue. HomenknaTtypa
okcu10B. OuU3nueckre U XMMUYECKHe CBOMCTBAa OKCcUI0B. [loyuenne okcuios.

OcHoBanust. Kiaccudukanus ocHoBaHMI: IENOYM U HEpacTBOpUMbIE OocHOBaHUA. HomeHknarypa
OCHOBaHMU. PU3NUECKHE U XUMUYECKUE CBOMCTBA OCHOBaHUM. [lorydyeHne ocHOBaHUM.



Kucnorel. Knaccudukanus kucnor. Homenknarypa kuciot. @u3ndeckue U XMMHUYECKHE CBOMCTBA
kucnot. Psan aktuBHoctu metaiuioB H. H. bekerosa. [lomyyenue kucior.

Comu. Homenkinarypa coneil. @uznuecknue 1 XuMudeckue cBoictsa coseil. [lonydyenne coneil.

I'eneTnyeckas CBA3b MEXKAY KJIACCAMH HEOPTraHMYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

KayeCTBEHHOE OINpeAeTICHUE COJACp)KaHHUs KHCIOpoJa B BO3AyXe, IOJIy4YeHHE, COOMpaHue,
pacrno3HaBaHHE U U3y4EHHE CBOMCTB KHCIOpPO/a, HAOIIOAEHUE B3aUMOAECHCTBHSI BELIECTB C KUCIOPOIOM
U YCJIOBUSI BOSHUKHOBEHHMS U MPEKpaLIeHUs TopeHus (Ioxkapa), O3HaKOMJIEHHe ¢ 00pa3laMu OKCHIOB U
ONMCaHME HUX CBOMCTB, IOJIydeHHE, COOMpaHHUe, paclio3HaBaHME W HU3y4YEHHE CBOICTB BOAOPOAA
(ropenue), B3aumozeiictBue Bojgopoaa ¢ okcuaom wmend (Il)  (Bo3mokHO  ucCHosb30BaHUE
BUJICOMATEPHAJIOB), HAOIIOIeHHE 00Pa3I0B BEIIECTB KOJIMYECTBOM | MOJIb, HCCIIEIOBAaHHE OCOOCHHOCTEH
pacTBOpPEHMUsS BELIECTB C Pa3IM4YHOM PacTBOPHUMOCTBIO, IPUTOTOBIIEHUE PACTBOPOB C ONPEACIEHHOU
MaccoBOM 101l pacTBOPEHHOTO BEIECTBA, B3aUMOJIEHCTBUE BOJIbI C METANIaMH (HATPUEM U KaJbLIHEM)
(BO3MOXXHO HCIIONIb30BaHME BUACOMATEPHATIOB), HMCCIEJOBAHUE OOpPA3LOB HEOPTaHWYECKUX BEILECTB
Pa3NIUYHBIX KJIACCOB, HAOIIOEHNE U3MEHEHUSI OKPACKU WHAMKATOPOB B PACTBOPAaX KHUCJIOT M ILEIOYEH,
u3zyueHue B3aumojeiicteus oxkcuga meau (Il) ¢ pacTBopoM cepHOM KHCIOTBI, KUCIOT C MeETajllaMH,
peakuuii HeUTpaau3auuy, NoJIy4YeHHe HEPAaCTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJJHOTO METaJUIa JPYTUM
13 PacTBOpa COJIM, PEIIEHNE dKCIIEPUMEHTANIBHBIX 3314 110 TeMe «Ba)kHelmue KJ1acchl HEOPraHUYECKUX
COCIMHEHUI.

IMepuonuyeckuii 3axkon u Ilepmoaumyeckass cucrema XxuMuUdeckux 3iementoB JI. MW
Menpeaeesa. Crpoenne arToMoB. XuMu4yecKkass CBf3b. (OKHCIMTEIbHO-BOCCTAHOBHTEJIbHBIE
peakuuu

[lepBble TOMBITKH KiIacCU(UKAUN XUMHUYECKHX 3JeMEHTOB. [loHSATHE O Tpynmax CXOTHBIX
JIEMEHTOB (IIEJIOYHbIE M IIEJOYHO3EMENIbHbIE METaJlIbl, IaJlOTE€Hbl, WHEPTHBIE TIa3bl). DJIEMEHTHI,
KOTOpbIE 00pa3ytoT aM(pOTEpHbIE OKCUIbI U THIPOKCHU/IBI.

[Iepuonnueckuii 3akoH. Ilepuonuueckas cucrema xumMuueckux anemeHtoB [[. 1. Menneneesa.
Kopotkomnepuoanas u jymmHHONIeproaHas Gopmel [leproandeckoil cHCTEMBI XUMHUYECKUX AJIEMEHTOB /1.
N. Menneneesa. Ilepuonsl u rpynnbel. @U3HYECKUN CMBICI TOPAIKOBOTO HOMEPA, HOMEPOB NEPHUOJA U
IPYIIIBI DJIEMEHTA.

Crpoenne aromoB. CoctaB aTOMHBIX saep. M3oronbl. OnekTpoHbl. CTpOEHHE 3IIEKTPOHHBIX
o0oouek atoMoB mepBbIX 20 XxuMudeckux 3eMeHToB [lepuommyeckoit cuctemsr J[. . Menneneena.
XapakTepucTuKa XUMHYECKOTO 3JIEMEHTa MO ero mnojoxkeHuto B Ilepmoamueckont cucreme J[. U.
Meneneesa.

3aKOHOMEPHOCTH M3MEHEHMsI pajuyca aTOMOB XHUMHUYECKHX DJIEMEHTOB, METAJUIMYECKHUX H
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIIAM U IIEPUOIAM.

3nauenue Ilepuogmueckoro 3axkoHa u Ilepuognueckoil CUCTEMBI XUMHYECKHX 3JEMEHTOB IS
pa3BuTUA HayKu U npakTuku. [. . MenneneeB — yd€HBIN U Tpak1aHNH.

Xumnueckasi cBsi3b. KoBaneHTHas (MOJsipHAsh M HEMOJSPHAs) CBA3b. DJIEKTPOOTPULATEIBHOCTD
XUMHUYECKHX IEMEHTOB. VIOHHas CBS3b.

Crenenb okucineHusi. OKHCINUTEIbHO-BOCCTAHOBUTENIbHBIE peakuuu. [Ipouecchl OKHUCIEHUS WU
BOCCTaHOBJIEHMS. OKUCINUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

n3ydyeHue oOpa3lOB BELIECTB METAUIOB M HEMETAJJIOB, B3aHMMOJCHCTBUE THAPOKCUAA IUHKA C
pacTBOpamMM KHCIOT M IIEJIOYEH, IMPOBENCHHUE OIBITOB, WIIIOCTPUPYIOMIMX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEaKIUil (TopeHue, peakliuu pa3iokKeHus, COeTUHEHHS).

Mesicnpeomemmuoie céasu

Peanusanus MeXnpeaMeTHBIX CBA3EH IPU M3YYEHUM XMMHMM B 8 KJacce OCYIIECTBIISIETCS 4epe3
HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK U MOHATHH, SBISIOUIMXCS CUCTEMHBIMU
JUISL OTJEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.



OO011ue ecTeCTBeHHO-HAYYHbIE TIOHSTHS: HAYUYHbIN (akT, TUIIOTe3a, TEOPUs, 3aKOH, aHAJIN3, CHHTE3,
Kiaccuukanus, MepHoOANYHOCTb, HAOIIOACHUE, SKCIEPUMEHT, MOJCIUPOBaHME, H3MEpPEHHE, MOJIEIb,
SIBJICHUE.

®duznka: MaTtepusi, aTOM, 3JEKTPOH, MPOTOH, HEUTPOH, NOH, HYKJIUJI, U30TOIMBI, PaJNOAKTUBHOCTD,
MOJIEKYJa, SJIEKTPUYECKUN 3apsi, BEIIeCTBO, Tel0, 00BEM, arperaTHOe COCTOSHUE BELIECTBa, ras,
¢u3nvecKre BEIMYUHBI, €IMHUIIBI H3MEPEHHsI, KOCMOC, TUTaHETHI, 3BE3161, COoHIIE.

buonorus: porocunres, qpixanue, ouochepa.

l'eorpadusa: atmocdepa, ruapocdepa, MHHEpalbl, TOPHbIE MOPOABI, IOJIE3HbIE HCKOMAaEeMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTtBo M XUMHYeCKasi peakuust

[lepuonuueckuii 3akoH. Ilepuonuueckas cucrema xumuueckux snnemeHToB JI. M. Menneneena.
CrpoeHue atoMoB. 3aKOHOMEPHOCTM B U3MEHEHUM CBOMCTB XMMHYECKUX 3JEMEHTOB IEPBBIX TPEX
NIEPUOJIOB, Kajus, KajblUs M MX COCIMHEHUH B COOTBETCTBUM C IIOJIOKEHHEM DJJIEMEHTOB B
Ilepnonnueckoi cucteMe U CTPOCHUEM UX aTOMOB.

CrpoeHnue BellecTBa: BUAbl XUMUUYECKOW CBA3U. THIIBI KPUCTAIMYECKUX PEHIETOK, 3aBUCUMOCTh
CBOMCTB BEILIECTBA OT THUIA KPUCTAIUNIMUECKON PEIIETKU U BUJA XUMHYECKOM CBSI3H.

Knaccudukanys u HOMEHKJIATypa HEOPraHMYECKHUX BEIEeCTB. XMMHMUYECKHE CBOMCTBA BELIECTB,
OTHOCSIIIUXCS K  pa3IMYHbIM  KJaccaM HEOPraHWYECKUX COEIUMHEHUM, TEeHETUYecKas CBs3b
HEOPraHUYECKHUX BEIIECTB.

Knaccudukanus XUMHUYECKHMX pEakIUil MO pa3iuyHbIM Mpu3HaKaM ([0 YHCIYy U COCTaBy
YYACTBYIOIIMX B PEAKIMH BEIIECTB, IO TETUIOBOMY 3 (EKTy, MO0 HM3MEHEHHIO CTEIEHEH OKHCICHUS
XUMHYECKHX JJIEMEHTOB, O OOpPAaTUMOCTH, MO YYAaCTHUIO KaTajim3aTopa). DK30- M JIHIOTCPMUYCCKHE
peakuu, TepPMOXUMHUYECKUE YPABHEHHUS.

[lonsiTe o ckopoct Xumuyeckor peakinuu. [loHaTne 006 o0OpaTUMBIX M HEOOPATUMBIX
XUMHUYECKUX peakuusx. [loHATHEe O rOMOreHHBIX M TeTepOoreHHbIX peakiusax. llonstue o karanuse.
[lonsiTue o xumMuyeckoM paBHOBecuU. DakTOphl, BIUAIOIIME HAa CKOPOCTh XHMMUYECKOW PpEaKLHUU U
10JIO)KEHNE XMMHUYECKOTO PaBHOBECHSI.

OKUCIINTENIBHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMH,  DJCKTPOHHbIM  OaJjaHC  OKMUCIMTENbHO-
BOCCTAaHOBUTENBHON peakiuu. COoCTaBlIeHNE ypaBHEHUN OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMM C
HCIOJIb30BAaHUEM METO/Ia 3JIEKTPOHHOT0 OanaHca.

Teopust 37IEKTPOTUTUUECKON TUCCOLMALUU. DIEKTPOIUTHI U HENEKTPOIUTh. KaTHOHBI, aHHOHBI.
MexaHu3M AMccolMalyy BEIIECTB ¢ Pa3IMYHbIMM BUIAAMHM XUMUYECKOW CBs3U. CTENneHb AUCCOLUAIUU.
CunbHble U crabble AIEeKTPOIUTHI.

Peakuuu wnoHHOro oOMeHa. YcloBHs MNpOTEKaHUS peaKkUUid HOHHOrO oOOMeHa, IOJIHbIE W
COKpalI€HHbIE HOHHBIE YypaBHEHHMs peakuuil. CBoOWCTBa KHCIOT, OCHOBaHHMH U cojiel B CBeTe
NPEJCTaBICHUNH 00 3IIEKTPONIUTHYECKOM nucconuannu. KauecTBeHHble peakuuu Ha HOHBL. [loHsATHE O
TUAPOIIN3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE C MOJIEISIMU KPUCTAJUIMUECKUX PEUIETOK HEOPraHUYECKUX BELIECTB — METAJIIOB U
HeMmeTaloB (rpaduTa U anMasa), CJIOXKHBIX BELIECTB (XJIOpHAA HATpHs), UCCIEIOBaHHE 3aBHUCUMOCTH
CKOPOCTM  XMMHMYECKOW  peakuud OT  BO3ACHUCTBUS  pa3MYHbIX  (AKTOPOB,  HCCIEIOBAHUE
AJIEKTPONPOBOHOCTH PACTBOPOB BEUIECTB, IMpoIlecca TUCCOLMALMU KHCIOT, IIEJo4Yed U  cosel
(BO3MOKHO HCIIOJIb30BAaHME BHJIEO MATEPHANIOB), MPOBEIEHUE OIBITOB, WJUIIOCTPUPYIOIINX MPU3HAKU
NPOTeKaHMUs peakluii MOHHOro oOMeHa (oOpa3oBaHHME OCajKa, BBIACICHHE Ta3a, 0Opa3oBaHUE BOJBI),
OTIBITOB, WJUTIOCTPUPYIOLINX MPUMEPHI OKHUCIUTEIEHO-BOCCTAHOBUTEIBHBIX PeaklUUil (ropeHHne, peakiuu
pa3joXKeHUsl, COENMHEHUs), PACIIO3HABaHWE HEOPraHMYECKHX BEIIECTB C MOMOUIbIO KaueCTBEHHBIX
peakuuii Ha MOHBI, PEeLIeHNE SKCIIEPUMEHTAIBHBIX 3a/1au.

Hemertayibl 1 MX coeIMHEHUSA



OO6miass xapakTepucTuka rajioreHoB. OcoOEHHOCTH CTPOECHHS aTOMOB, XapaKTEpHbIE CTEHEHU
okucienus. CtpoeHue U PU3NYECKUE CBOWCTBA MPOCTHIX BEIIECTB — IaJOTEHOB. XUMUYECKUE CBOMCTBA
Ha MpuMepe XJopa (B3auMoJeiicTBre C MeTaJlIaM1, HeMeTallJlaMH, 1ienoyamu). Xioposoaopoa. CornsiHas
KHUCJIOTa, XUMHUYECKHE CBOMCTBa, MOJydeHUEe, NMpuMeHeHue. JleficTBue xJjiopa W XJIOPOBOJAOpPOJa Ha
OpraHusM uesoBeka. BaxkHele XJI0puabl U UX HaXOXKJCHHUE B IPUPOJE.

Oo6mas xapakrepuctuka 31eMeHToB VIA-Tpymmbl. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHBIC
crerieHu okucieHus. CtpoeHue M (U3MYECKHE CBOICTBAa INMPOCTBHIX BEIIECTB — KHUCIOPOAA M CEPHI.
AnnoTponHble MoIu(pUKAMM KHCIOpOJa U cephl. XuUMHUYeckue cBoicTBa cepbl. CepoBonopos,
CTpoeHHe, (U3MUECKHEe M XUMHYECKHe CBoiicTBa. OKCHIBI Cepbl Kak MPEICTaBUTENIN KHUCIOTHBIX
okcuaoB. CepHas KUCIOTa, (PU3NYECKHE W XMMHUYECKHE CBOMCTBa (OOIIME Kak MPEACTaBUTENs Kiacca
KHCJIOT W crenuduueckue). XUMUYECKUE PEeakIUH, JIeXKallhie B OCHOBE MPOMBIIUIEHHOTO CIocoda
MoJIydeHus: cepHoil kucnotThl. [Ipumenenue cepHoil kucnotbl. ColM CEpPHON KHUCIIOTHI, KayeCTBEHHAs
peakuus Ha cynbdar-uoH. Haxoxaenue cepbl U e€ coequHeHUI B mpupoae. XUMHUYECKOe 3arps3HeHHe
OKpY>Kaloliel cpeibl COCIMHEHHSIMU Cepbl (KUCIOTHBIC MO, 3arpsa3HEHHE BO3JyXa U BOJOEMOB),
CIOCOOBI €r0 MPeI0TBPAILCHHS.

O6bmas xapaktepuctuka 31eMeHTOB VA-rpymnmbl. OcoOEHHOCTH CTPOEHHSI aTOMOB, XapaKTepHBIE
CTETIIEHH OKHCIICHUs. A30T, pacmpoCTpaHeHHWE B MpHupoAe, (U3NYECKUE M XHMHUYECKHE CBOMWCTBA.
KpyroBopor azora B mpupoae. AMMHaK, ero (u3uyecKkue M XMMHUYECKHE CBOMCTBA, IMOJydeHHE U
npumeHerne. Com aMMOHUS, WX (QHU3UYECKHE M XMMHUYECKHE CBOWCTBA, MpuMeHeHue. KauecTBeHHas
peakius Ha MOHBI aMMOHUsS. A30THasl KUCJIOTa, €€ moiyueHue, PU3NYecCKue M XUMUYECKHE CBOWCTBA
(obmue kak mpeAcTaBUTENs Kjacca KHCIOT U cnernuduyeckue). Mcnonb3oBaHue HUTPATOB U colieit
aMMOHHSI B KayeCTBE MHHEPAIbHBIX YIOOpeHWil. XUMHUYECKOe 3arps3HEHHE OKPYKAIOIIEH Ccpellbl
COCAMHEHUSIMH a30Ta (KHCIOTHBIC JOKIH, 3arpsA3HEHHE BO3/1yXa, MOYBBI M BOAoEMOB). Docdop,
amnotpomnuble Mogudukanuu docdopa, pusndeckue u xumuuyeckue cpoiictBa. Oxcun ¢ochopa (V) u
dbochopHas kucnora, Gpuandeckrue U XMMUYECKHE CBOICTBa, monydeHue. McnonaszoBanue ¢ocdaros B
KauecTBE MUHEPATbHBIX YI0OpEHUH.

O6mras xapaktepuctuka 351eMeHTOB |V A-rpynmbl. OcOOEHHOCTH CTPOCHUSI aTOMOB, XapaKTEpPHBIE
CTETIEHU OKHCIICHHs. YTIIEPOJ, aJUIOTPOIHBIE MOAM(HKALINHN, PACIPOCTpaHEHHE B IpUpoae, pusmueckue
U XUMHYecKkue cBoiictBa. Ancopbuusa. KpyroBopor yriaepona B mpupoge. OKcHIbl yriepoja, HX
¢u3nyeckue M XMMUYECKHE CBOMCTBA, JEHCTBHE Ha JKMBBIE OPraHU3MBI, MOJIYYEHHUE U NPUMEHEHHE.
DKojorudeckre npobyemsl, cBsi3aHHble ¢ okcuaoM yriepona (1V), runoresa riodaabHOTO MOTEIICHUS
KIIUMara, MapHUKOBBIN 3 (dekT. YTolbHas KUCIO0Ta U €€ COH, NX (PU3NYECKHe W XUMUYECKHE CBOWCTBA,
nojrydeHue u npuMeHenue. KauectBeHHast peakiusi Ha kapOoHaT-uOHBL. Vcnonbp3oBaHue KapOOHATOB B
OBITY, MEMIIMHE, TIPOMBIIIUIEHHOCTH U CEIbCKOM XO3sIHCTBE.

[lepBoHauaIbHBIE TIOHATHS 00 OPraHWYECKHX BEIIECTBAX KaK O COEAMHEHHSX yrieponaa (MeTaH,
9TaH, STUJIEH, alleTUJIEH, 3TaHOJI, TIIMLEPHH, YKCYCHas KucaoTa). [IpupogHble HCTOYHUKHU YTII€BOJOPOI0B
(yrosnb, npupoAHBIM Tra3, HedTh), NPOAYKTHl HMX HepepaboTKu (OeH3UH), MX pojb B OBITY H
NpOMBIIIIEHHOCTH. [loHATHE 0 OMOJIOTMYECKH Ba)KHBIX BEIECTBAX: JKUpax, OesKax, yrieBoJax — M MX
POJIH B KH3HH YelloBeka. MarepraabHOe €TUHCTBO OPTaHMYECKUX U HEOPTAHWYECKUX COSTUHEHH.

Kpemunii, ero ¢usmueckre M XMMHUYECKHE CBOMCTBA, MmoilydyeHWe W mpuMeHeHue. CoelnHeHUs
KpeMHHUS B mpupoje. OO6mue npezacraBieHus o0 oxcuiae kpemuus (IV) u kpeMHUEBON KuCIOTe.
Cunukatel, X MCIIOIB30BaHKUE B OBITY, B IPOMBIIUICHHOCTH. BakHeilue cTpouTeabHbIe MaTepHallbl:
KepaMHKa, CTEKJIO, IIeMEHT, OeToH, kene300eToH. [IpoGmembl 6e30mMacHOTO  MCIOIB30BAHHS
CTPOUTENBHBIX MaTEPHAIOB B TIOBCEHEBHOM KI3HH.

Xumuueckuii IKcnepumenm:

u3yuyeHue oOpa3lloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSHOM KHCIOTBHI, HpPOBEIEHHUE
Ka4eCTBEHHBIX pEaKIMid Ha XJIOPWA-WOHBI W HAONIOJEHHE TPHU3HAKOB HX TPOTEKAHUS, OIIBITHI,
oTpaxkaromue (U3NIECKHe W XHMHUYECKHE CBOWCTBA TAJIOTEHOB M WX COCIUHEHHH (BO3MOXKHO
UCIOJb30BAaHUE  BUAEOMATEPUATIOB), O3HAKOMIIEHHME C oOpasuamu XJOpPUIOB  (raJIOTE€HH]IOB),
O3HAaKOMJIEHHE C 00pa3lamMu cepbl U €€ COeMHEHUSMHU (BO3MOYKHO HCIOJIb30BAHNE BUAEOMATEPUATIOB),



HaOIo/leHne mpoliecca OOyIIMBaHUS caxapa MoJ JEeHCTBHEM KOHILIEHTPUPOBAHHOW CEpHOM KHUCIOTHI,
U3yueHHe XUMHUECKUX CBOMCTB pa30aBICHHON CEpHOM KUCIIOTHI, IPOBEJCHNE KaYeCTBEHHON peakluy Ha
cynb(ar-uoH M HaOJIIOAEHUE TMpHU3HAKa €€ MPOTEKaHMs, O3HAKOMIIEHHE C (PU3MYECKMMM CBOWCTBAMH
azota, ¢ocdopa U UX coeUHEHNUN (BO3MOXKHO HCIIOIB30BAHKME BHICOMATEPUAIOB), 00pa3amMu a30THBIX
u (ocdopHbIx ynobpeHudt, moimydeHue, coOupaHue, pacrio3HaBaHWE W H3YUYEHHE CBOMCTB aMMHUAKa,
MIPOBEJICHUE KAUECTBEHHBIX pEaKIuii Ha WOH aMMOHHS U ¢ocdar-HOH W U3yUEeHUE MPU3HAKOB UX
IIPOTEKAHUs, B3aUMOACUCTBUE KOHLEHTPUPOBAHHON Aa30THOM KHCIOTBI C MeEAbI (BO3MOYKHO
UCIOJIb30BaHNE BUJICOMATEPHANIOB), W3YYEHHE MOJEJIel KPUCTAINTMYECKUX PEIIETOK anmasa, rpadura,
¢byiepeHa, 03HaKOMIICHHE € MPOLIECCOM aACcOPOLUU paCTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM YTJIEM U
YCTPOMCTBOM MPOTUBOras3a, MojayyeHue, cCoOOMpaHue, pacrlo3HaBaHWe U U3YYEHUE CBOWCTB YIIIEKHUCIIOTO
rasa, MpoBEJCHUE KAueCTBEHHBIX peaKIMil Ha KapOOHAT M CUJIMKAT-MOHBI U M3YUYECHHUE MPU3HAKOB HX
MPOTEKaHUs,  O3HAKOMIICHHE C  MNPOAYKIMEH  CHWIMKAaTHOM  NPOMBIIUIEHHOCTH,  pEILICHUE
SKCIEPUMEHTAIIBHBIX 337a4 110 TeMe «BaxxHelme HeMeTaulbl U UX COEAMHEHUS».

MeTtaJuibl ¥ UX COeIMHEHUS

OOmasi XapakTepUCTUKa XUMHUYECKUX AJIEMEHTOB — META/NIOB Ha OCHOBAaHHWH WX TOJIOKEHUS B
[lepuonnueckoil cucreme xumuueckux anemeHToB J[. M. MenzaeneeBa u crpoeHust atomoB. CTpoeHue
MeTaJuIoB. Meranyeckas CBSi3b M METaJUIMYecKas KpUCTaJUIMYecKas peméTka. DIEeKTPOXUMHUYECKUI
P HampsDKEHWH MeTauioB. DuW3WYecKre W XUMHUYECKHE CBOWCTBA MeTayioB. OOmmMe CrocoOsl
nostydeHus: MeTaiioB. [IOHSITHE O KOPPO3UU METAJLIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3HUHU.
Crnnagsl (CTallb, 4YyT'YH, JIOPATIOMUHUMN, OpOH3a) U UX MPUMEHEHHUE B ObITY U MPOMBIIIIEHHOCTH.

[llenounble MeTauibl: mojoxkeHue B llepuogmveckoil cucrtemMe xumuyeckux saemeHToB [ W.
MenpeneeBa, CTpO€HHUE UX aTOMOB, HaXOXACHUE B Mpupoje. Ou3nyueckre U XUMHUYECKUE CBOMCTBA (Ha
npuMepe Hatpus U Kayust). OKCUJIBI U TUIPOKCUIBI HATPUS U Kanus. [IpuMeHeHne menouHbIX METaIOB
U UX COCIUHEHUH.

[IlenouyHO3eMeNbHBIE METAVIBl MAarHuid M KanblUil: nojoxkeHue B llepuogmueckoi cucreme
xuMuyeckux 3aemeHToB JI. 1. MenaeneeBa, CTpoeHHE UX aTOMOB, HaAX0X/IeHHE B npupojae. Gusnueckue
U XUMHYECKHE CBOWCTBA MarHus M Kajiblus. BaxkHelinine coequHEeHUs] KabLHs (OKCHUI, THUAPOKCHI,
comm). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHSHHUS.

AmoMmunHuil: nonoxenue B Ileprognueckoit cucrteme xummuueckux sneMeHToB Jl. M. Menneneena,
CTPOCHHE aToMa, HaxoXJeHue B mpupoje. DPusnueckue M XUMUYECKHE CBOMCTBA aTIOMHUHUS.
AM@oTepHbIe CBONCTBA OKCHJIA U THIPOKCHA ATTFOMUHUS.

Kenezo: nmonoxenue B Ilepuoanueckoit cucreme xummyeckux snemeHToB . M. Menneneesa,
CTPOEHHE aToMa, HaxoxJeHue B mnpupoae. dusmueckue U XMMHUECKHE CBOWCTBa »xene3a. OKCUIBbI,
ruapokcuabl u conu xenesa (1) u sxenesa (111), ux cocras, cBoiicTBa u Mmoyy4eHue.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C oOpa3liaMd METaUIOB W CIUIaBOB, WUX (PU3MUYECKHUMHU CBOMCTBAMHU, H3YyUYCHHE
pE3yNbTaTOB KOPPO3UU METAIIOB (BO3MOXHO HCIIONB30BaHUE BHUAEOMATepUaoB), OCOOEHHOCTEH
B3aMMOJICHCTBUS OKCHAA KalbLIUS M HATPUS C BOAOW (BO3MOXKHO HCIOJH30BAaHUE BUICOMATEPHUATIOB),
HCCIIEIOBAaHNE CBOMCTB JKECTKOM BOJBI, IIpollecca TOpPEHUs Keje3a B KHUCIopojae (BO3MOXKHO
WCIIOIb30BaHNUE BUIEOMATEPHUAJIOB), MPU3HAKOB MPOTEKAHUs KAYECTBEHHBIX PEaKIUil HAa MOHBI: MarHusl,
KaJbIusl, amoMuHus, uHKa, xxene3a (I1) u xenesa (l11), menu (1), HabmroaeHNE U OonMUCcaHUE MPOIECCOB
OKpalllMBaHUsl IJIaMEHH HWOHAMM HATpUs, Kalusg © Kajblusd (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPHAIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THIPOKCHA ATFOMUHUS U THAPOKCUJIA ITUHKA,
pereHne YKCIepUMEHTaIBHBIX 3a/1a4 110 TeMe «BajkHeWIe MeTauibl U UX COSTUHEHUS.

XuMHus M OKpYyKaUias cpeaa

BemiectBa 1 mMarepuansl B MOBCEIHEBHOM JKU3HU YenoBeka. bezonacHoe MCHoIb30BaHUE BEIIECTB
1 XUMUYECKUX Peakiuii B ObITy. [lepBast momMomp mpyu XUMHUYIECKUX 0KOTaxX W OTPABIICHUSX.

XUMHYECKOE 3arpsi3HEHHE OKpYyXKaromiehd cpeasl (mpefenbHas JOIMyCTUMas KOHIIEHTpaIus
Beriects, nanee — [1JIK). Ponb Xxumuu B pemieHuu 3K0JIOTHIECKUX MPOOIIeM.

Xumuueckuii IKcnepumenm:



n3ydeHne o0pasIoB MaTeprasoB (CTEKIIO, CIIaBbl METAIIJIOB, TIOJIUMEPHBIC MATEPUAJIBI).

Meosicnpeomemnvle ceasu

Peanuzanusi MeXIpeIMETHBIX CBSI3€H NMPH M3YYEHUM XUMHU B 9 Kilacce OCYLIECTBISICTCS 4epes
WCTIOJIh30BaHUE KaK OOIINX €CTECTBCHHO-HAYYHBIX MOHSATHH, TaK W TIOHSATHM, SBISIONIMXCSI CHCTEMHBIMHU
JUISL OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKIIA.

OOu1re ecTecTBEHHO-HAYYHbIC MOHATHS: HAYYHBIH (PaKT, THIIOTE3a, 3aKOH, TEOPHS, aHAIIN3, CHHTE3,
Kiaccuukanus, MepuoOAUYHOCTb, HAOIIOACHUE, SKCIEPUMEHT, MOJCIUPOBAHHE, H3MEpPEHHE, MOJEb,
SIBJICHHE, TTAPHUKOBBIH A((EKT, TEXHOJIOTHSI, MaTEPHUAIIbI.

®dusnka: MaTepusi, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU, U30TOIBI, PAJHOAKTHBHOCTD,
MOJICKYyJIa, JJIEKTPUUYECKUIH 3apsij, NPOBOJHHUKH, TOJIYIPOBOJHHUKH, JUIIEKTPHKH, (HOTORIIEMEHT,
BEIIECTBO, Telo, OOBEM, arperaTHOE COCTOSIHHME BEIIeCTBA, Ta3, pPacTBOP, PaCTBOPHUMOCTb,
KpUCTaJUIMYeCKass pPeniéTka, CIUIaBbl, (U3MYECKUE BEIUYMHBI, CIUHHIIBI HM3MEPCHHUsS, KOCMHUYECKOE
MIPOCTPAHCTBO, IJTAHETHI, 3BE3/1b1, COJHIIE.

buonorusi:  ¢gorocunTe3, apixaHue, Ouocdepa, SKOCHCTEMa, MHHEpPAIbHBIE YyIOOpeHUs,
MHUKPO3JIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

I'eorpadus: armocdepa, rumpocdepa, MUHEpPAIbI, TOPHBIC TOPOJBI, IOJIE3HBIE HCKOIAEMBbIE,
TOILTUBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS ITPOI'PAMMBI 110 XUMHWH HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yNIbTaThl OCBOCHHUS MPOrpaMMbl OCHOBHOTO 00IIero 00pa3oBaHMs JOCTUTAIOTCS B
XxoJle OOy4eHHs] XMUMHH B €IMHCTBE Yy4eOHON M BOCIMTATEIbHOW NEATEIbHOCTH B COOTBETCTBUHU C
TPaAUIIMOHHBIMA  POCCUUCKHUMH  COIIMOKYJIBTYPHBIMM M  JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMH,
MPUHATHIMU B OOIIECTBE MPaBUJIAMU 1 HOPMaMH MTOBEICHUS M CITIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHUS,
CaMOpa3BUTHUSA U COLIUATM3AIUU 00yUYaOIINXCA.

JIMYHOCTHBIE PE3yNbTAaThl OTPAXKAIOT T'OTOBHOCTH OOYYAIOLIUXCSI PYKOBOJCTBOBATHCS CHUCTEMOM
MTO3UTUBHBIX [IEHHOCTHBIX OPUEHTALIMN U PACIIUPEHHUE OIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B
4acTu:

1) naTpHOTHYECKOTO BOCTIUTAHUSI:

LIEHHOCTHOTO OTHOILEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, MCTOPUYECKOMY M HAy4YHOMY
HACJIe/INI0, TOHUMAaHMS 3HAYCHUSI XMMUYECKONH HAYKH B )KM3HHU COBPEMEHHOTO OOIIECTBa, CIOCOOHOCTH
BJAJIETh JIOCTOBEpHOW WH(OpMalUell O TepeloBbIX JOCTHKEHUSAX W OTKPBITUSX MHPOBOH U
OTE€YECTBEHHON XMMUHU, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE MUpa U OOIIECTBA;

2) rpasKIaHCKOro BOCIIMTAHUS:

IIPEJICTABICHHS O COLMAIIbHBIX HOPMAax U MPaBUWJIaX MEXIJINYHOCTHBIX OTHOIIEHUH B KOJIJIEKTUBE,
KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTM B  OOIIECTBEHHO TIIOJIE3HOM, Yy4eOHOMCCIIEeI0BATEIbCKOM,
TBOPUYECKON U APYTrUX BUJAX AEATEIbHOCTH, TOTOBHOCTU K Pa3HOOOPa3HOM COBMECTHOH JEesTeNbHOCTH
IpU  BBHIMIOJTHEHUH Y4YeOHBIX, IO3HABATENbHBIX 3aJ1a4, BBIIOJHEHUH XHUMHUYECKHUX JKCIEPUMEHTOB,
CO3/IaHUU y4YEOHBIX MPOEKTOB, CTPEMJIEHHS K B3aMMOIIOHUMAaHMIO U B3aMMOIIOMOILIM B IpOLIECCe 3TOM
y4eOHOH JeATeNbHOCTH, TOTOBHOCTH OIICHMBATh CBOE IOBEJCHHE W IMOCTYNKH CBOMX TOBAapHUINEH C
MMO3ULIMY HPABCTBEHHBIX U IIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIIEACTBUI IOCTYIIKOB;

3) HEeHHOCTH HAYYHOTI'O MO3HAHUS:

MHUPOBO33PEHUYECKUE IPEACTABICHUS O BEIIECTBE M XUMHYECKOW pEaKlUH, COOTBETCTBYIOLIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U COCTABJISIOLINE OCHOBY ISl IOHUMAHUS CYIIHOCTH HAay4HOM
KapTUHBI MHpa, MPEACTaBIEeHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHs MPUPOJBI, B3aHMMOCBS3SX
YeJIoBeKa C MPUPOAHOU CPEAO, O POJIM XMMHUHU B MMO3HAHUM 3TUX 3aKOHOMEPHOCTEH;

[I03HABaTEIbHbIE MOTHBBI, HAIIPaBJICHHbIE HA MTOJIyY€HHE HOBBIX 3HAHUI 10 XUMUHU, HEOOXOIUMBbIE
Uil OOBSICHEHMsI HaONIOJaeMbIX MPOIECCOB U SBJICHUN, IO3HABaTENbHON, HMH(YOPMALIMOHHOW H
YUTATEIbCKON KYyIbTYphl, B TOM YHCII€ HAaBBIKOB CaMOCTOSATEIbHOW PabOTHl C Y4eOHBIMH TEKCTaMU,
CIPaBOYHOM JIUTEPATYPOH, TOCTYITHBIMUA TEXHUUECKUMHU CPEICTBAMH HHPOPMAIIMOHHBIX TEXHOJIOTUH;

uHTEpeC K OOyYeHHI0O U T[03HAHHIO, JI0003HATENbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHUIO, TPOCKTHONM U MCCIIENOBATEILCKON JESITEIBHOCTH, K OCO3HAaHHOMY BBIOOpY
HaMpaBJIEHHOCTH U YPOBHS 00y4YeHUS B JAajbHEHIIEM;

4) hopMHUPOBAHKS KYJIbTYPbI 310POBbSI:

OCO3HaHHE ILIEHHOCTH >KM3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3/J0POBbIO, YCTAaHOBKU Ha
3/10pOBBIM 00pa3 >KM3HH, OCO3HAHUE IOCJIEICTBUN M HENpPUATHE BPEIHBIX MPUBbIUEK (YNOTpeOseHus
aJIKOT0JIs, HAPKOTUKOB, KYpEHHsI), HEOOXOAUMOCTH COOJIOACHUS MTPaBUII OE30MIaCHOCTH NpU 0OpalleHHH
C XUMHUYECKUMHU BEIIECTBAMU B OBITY U PEATbHOM KU3HU;

5) Tpy/10BOr0 BOCIIMTAHUS

MHTEpPEC K MPaKTHUYECKOMY M3YyUEHHUI0 MpodeccHil U TpyAa pa3InyHOro poja, yBaKeHHUE K TPYAY U
pe3yabTaTaM TPYIAOBOM NI€ATENbHOCTH, B TOM YHMCJIE HAa OCHOBE MPUMEHEHHUs MPEIMETHBIX 3HAHUH MO
XUMHH, OCO3HAaHHBIM BHIOOP WHAMBHUIYATLHOW TPACKTOPUHU TMPOJOIDKEHHUS OOpa3oBaHUS C Y4ETOM
JUYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHUMHUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEenrHOW Mpo(eCcCUOHATBHON ACSITEIIPHOCTH W Pa3BUTHS HEOOXOAMMBIX YMEHWH, TOTOBHOCTH
alanTHPOBATHCS B MPO(eCcCHOHANBHOM cpene;

6) 3K0JI0rMYecKOro BOCIIMTAHMS:



9KOJIOTUYECKHU 1IeJIeCO00pa3HOe OTHOLIEHHUE K MPUPOJE KaK MCTOYHUKY JKU3HU Ha 3emile, OCHOBE
e CyIIecTBOBaHHMSA, NMOHMMaHUE IICHHOCTH 3/0pOBOr0 M 0€30macHOro o0pasa >KW3HU, OTBETCTBEHHOE
OTHOILICHHE K COOCTBEHHOMY (U3NYECKOMY U TICUXHYECKOMY 3/I0POBbIO, OCO3HAHUE IIEHHOCTH
cOONIIOICHHsI TpaBUJI O€30IIaCHOTO MOBEACHMsI IpU paboTe C BEIIECTBAMM, a TAKXKE B CHUTYalMsX,
YTPOKAIOIIUX 310POBBIO U KU3HU JIIOJEH;

CMOCOOHOCTH TMPHUMEHATh 3HAHUA, IMOJyYaeMble NMPH H3YYEHUH XUMHHM, JJIs pelIeHHs 3alad,
CBA3AHHBIX C OKPYXKAIOLIEW IPUPOLHOW CPENOM, IUIS IOBBILICHUS YPOBHS 3KOJOTMYECKOW KYJIBTYPBI,
OCO3HaHMs IIOOATBHOTO XapakTepa HKOJOTMYECKUX MpoOsieM M IMyTed HX pelleHHs I[OCPEACTBOM
METOJIOB XHMUH, 3KOJOTMYECKOrO MBIIUICHHS, YMEHHsS DPYKOBOACTBOBATHCA MM B II03HABATEIBHOM,
KOMMYHUKAaTUBHOM U COLIMAJIBHOM IIPAKTHUKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocraBe MerampeaMETHBIX pe3yJbTaTOB  BBIIEIAIOT 3HauuMble A0  (POPMUPOBAHUS
MHUPOBO33pEHUs OOIIEHAYYHbIE MOHATHS (3aKOH, TEOpUsl, IPUHIIMII, TUIIOTE3a, (aKT, CUCTEMA, IPOILIECC,
SKCHEPUMEHT U JIPYroe.), KOTOpPbIE HCIIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX IpeIMeTax M
MO3BOJISIOT HA OCHOBE 3HAHUI W3 3TUX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O LEIOCTHON HAYIHOM
KapTMHE MHpa, U YHHUBepcaJlbHble Yy4eOHbIe JEHCTBHs (IIO3HABaTElIbHbIE, KOMMYHUKAaTUBHbIEC,
peryiasTUBHbIE), KOTOpble o0OecnednBalOT (OPMHUPOBAHHE TOTOBHOCTH K  CaMOCTOSATEIbHOMY
IJIAHUPOBAHUIO U OCYILIECTBICHUIO Y4EOHOM J1eATEIbHOCTH.

Ilo3naBaTenbHbIC YHHBepCcAJIbHbIE YUeOHbIe NeliCTBUS

Ba3oBbie Joruyeckue aeiicTBus:

YMEHHS HMCIOJIb30BaTh NPHUEMBI JOTMYECKOIO MBIIUIEHUS IIPM OCBOECHUM 3HAHMN: pPacKphIBaTh
CMBICH XUMHYECKHX MOHATUH (BBLAENATH MX XapaKTEpHbIE MPU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C
JAPYTUMH TIOHATHSIMH), HCIIOJIB30BaTh IOHITHSA /s OOBSCHEHHS OTICIBHBIX (PAKTOB U SIBJICHHH,
BbIOMPATh OCHOBAHUS U KPUTEPUHU AJIS KIACCU(PUKALMM XMMUUYECKHX BEIIECTB M XUMHUECKUX PEAKIIMH,
yCTaHaBJIMBaTh IMPUYUHHO-CICACTBEHHBIE CBA3M MEXIY OOBEKTaMH H3y4Y€HHs, CTPOUThH JIOTHUYECKUE
paccyxaeHus (MHyKTUBHBIE, 1eJyKTUBHBIE, 10 aHAJIOT'MH), J1eJIaTh BHIBOJIbI U 3aKIFOUEHUS;

YMEHHE MPUMEHSATh B IMpolLlecce IO3HAHMUS MOHATHUS (IpEeIMETHblE M METalpeIMETHBIE),
CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCIIOIb3yEeMbIE B XUMHHU, IPE0OPa30BhIBATH MIUPOKO MPUMEHSIEMbIE
B XMMUHU MOJEJIbHBIE MPEJICTABICHUS — XUMHUYECKUH 3HAK (CUMBOJI 3J€MEHTa), XUMU4eckas popmyna u
ypaBHEHME XMMHMYECKOW pEaKlIMU — MpU PELIeHUH Y4eOHO-TIO3HaBaTEIbHBIX 3a/ad, ¢ Y4ETOM ITHX
MOJEJIBHBIX IIPEJCTaBICHUN BBIABIATE M XapaKTEPU30BaTh CYLIECTBEHHbIC INPHU3HAKH H3Y4aeMbIX
O0OBEKTOB — XHMHUYECKHX BEIIECTB W XHUMHUYECKUX pEaKIMH, BBIBISATH OOIIME 3aKOHOMEPHOCTH,
MIPUYMHHO-CIIEACTBEHHBIEC CBA3U U IIPOTUBOPEUNS B U3y4aeMbIX IIPOLECCAX U SBICHUAX.

ba3oBble uccienoBarebCKue 1eHCTBHA:

YMEHHUE HCIIOJIb30BATh IIOCTABICHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA IIO3HAHHS, A TAKKE B
KAauecTBE OCHOBBI Il (OPMUPOBAHMSI THUIIOTE3Bl IO TMPOBEPKE MPABUIBHOCTH BBICKAa3bIBAEMBIX
CYKJICHUU;

npuoOpeTeHue OmbITa 1O IUIAHUPOBAHUIO, OpPraHM3allid M TPOBEJICHHUIO YUYEHHUYECKUX
SKCIIEPUMEHTOB, yYMEHHME HaOII0AaTh 3a XOJOM IIPOILIECCa, CaMOCTOSITEIbHO IPOTHO3UPOBATH €Tro
pe3ynbratr, (GopMynupoBaTh O0OOIIEHMS M BBIBOJABI 10 pe3yjabTaTaM MPOBEAEHHOIO OIBITA,
HCCIIEIOBAHMSI, COCTABIIATh OTYET O MPO/IETaHHOM padoTe.

Pabora ¢ undopmanmeii:

yMeHHEe BbIOUpaTh, aHAJIM3UPOBATh U UHTEPIPETUPOBATH HHDOPMALIMIO PA3IUYHBIX BUJIOB U POPM
MIpe/ICTaBJICHMS], TTOJyYaeMyI0 U3 Pa3HbIX UCTOYHHKOB (HAyYHO-TIOMYJISipHAsl JUTepaTypa XUMHUYECKOTO
CoJiepKaHus, CIpaBOYHbIE MOCOOMs, pecypchl HTepHeTa), KpUTUYECKH OLIEHWBATh MPOTUBOPEUUBYIO U
HE/I0CTOBEPHYIO HH(OPMAIIHIO;

YMEHHE TPUMEHATh pPa3IWYHbIE METOJbl W 3alpochl MpU TOUCKE U 0TOOpe MHpOpMaluu M
COOTBETCTBYIOIIUX JIaHHBIX, HEOOXOAMMBIX JUIS BBINOJHEHHUS Y4YeOHBIX M TIO3HABATEJbHBIX 3adau
ONpeNIeIEHHOr0  THUIA, MPHOOpETeHHWe OmbITa B O0JIACTM  HUCMOJNb30BaHUS  HMH(OPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTHMM, OBJIAJCHUE KYyJIbTYpPOH AaKTUBHOIO MCIIOJIb30BaHUSA Pa3IMYHBIX



MTOMCKOBBIX CHUCTEM, CAMOCTOSITENIbHO BbIOMpaTh ONTUMaJIbHYIO (OpMY MpeacTaBieHus WHGOpMaLUU U
WUTIOCTPUPOBATh pelIacMble 3a7add  HECIOKHBIMH CXEMaMH, JuarpaMMmamu, ApyruMu (opMaMu
rpaduKu 1 UX KOMOMHAIUSMU,
YMEHHE HUCII0JIb30BaTh U aHAIU3UPOBATh B Mpoliecce Y4eOHOM U HCCIe0BaTENbCKOMN IeATENbHOCTH
MH(OPMALIMIO O BIUSHUU IPOMBIIICHHOCTH, CEIbCKOTO XO3SHCTBA W TPAHCIOpPTAa HA COCTOSIHHE
OKpY>Karolle NPUPOJHON CPEBI.
KoMmyHukaTHBHBIC yHHBepcaibHble yueOHbIe 1eHCTBHA:
YMEHHUS 3aJlaBaTh BOIPOCH (B X0J€ AWayiora W (WJM) TUCKYCCHM) MO CYIIECTBY OOCYKIaeMoun
TeMbl, (POPMYITHPOBATH CBOU MPETI0KEHUS OTHOCUTEIHHO BHITIOJHEHHS MPEASIOKEHHOM 3a1a4u;
YMEHHUSI IPEACTABIATh IOJTYYEHHBIE PE3YJIbTaThl IMO3HABATEIbHOM JEATEIbHOCTH B YCTHBIX U
IIUCbMEHHBIX TEKCTaX; JeNaTh IPE3CHTALMI0 PE3YJIbTAaTOB BBIIIOJHEHUS XHUMHUYECKOIO SKCIEPUMEHTA
(;1aGopaTopHOro OIbITa, JAOOpPaTOpHOW pabOThl MO HCCIEAOBAHUIO CBOMCTB BEIIECTB, Y4YEOHOIO
MIPOCKTA);
yMEHHUS y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHMKAMHU B COBMECTHOH IIO3HABATEIBHOW H
MCCIIEIOBATENILCKONW JIESITEIbHOCTH TMPH PEIICHHH BO3HUKAIOMIMX IMPOOJIEM Ha OCHOBE Yy4€Ta OOIIMX
MHTEPECOB U COIJIacoBaHMUS Mo3uiuil (oOcyxaeHusi, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI»,
KOOpJMHALIUSL COBMECTHBIX JEHCTBHM, ONpENEICHUE KPUTEPUEB IO OLEHKE KAaueCTBA BBIIOJIHEHHOU
paboThI U ApyTHE).
PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS:
YMEHUE CaMOCTOATENIbHO ONPEEHATh LENH JEATEeIbHOCTH, IUIAHUPOBaTh, OCYIIECTBIISATH,
KOHTPOJIMPOBaTh M MPU HEOOXOIMMOCTH KOPPEKTHPOBATH CBOIO AESTENHHOCTb, BBHIOMpATh Hambosee
3¢ deKTUBHBIE CITOCOOBI pelIeHHs] YUeOHBIX U MMO3HABATENBHBIX 33/1a4, CAMOCTOSATEIIEHO COCTABIATh WU
KOPPEKTUPOBATh NMPEIOKEHHBIM AITOPUTM JCUCTBUM IPU BBIITOJIHEHUM 33JaHUNA C YY4ETOM IOJIY4EHUS
HOBBIX 3HAHUI 00 WH3y4aeMblX OOBEKTaX — BEIIECTBAX W PEAKIMIX, OLEHUBATh COOTBETCTBHE
MOJIyYEHHOTO pe3yibTaTa 3asBJICHHON LI€JIM, YMEHHUE HCIOJIb30BaTh M aHAIM3UPOBATh KOHTEKCTHI,
MpeAJiaraeMbl€ B yCIOBUU 3a/1aHUM.
MHNPEAMETHBIE PE3YJIbTATHI
B cocraBe npeaqMeTHBIX Pe3yJbTaTOB [0 OCBOECHUIO 0053aTEILHOIO COIEPIKAHUS, YCTAHOBIEHHOTO
JTaHHOM (henepasibHON pabodel MpOorpaMMoi, BBIJEINSAIOT: OCBOCHHBIE 00yUYalOIIMMUCS HayyHbIEe 3HAHMS,
YMEHHUS U CIIOCO0bI AeUCTBHM, criennduyeckue 1 NpeaMeTHON 001acTu « XUMHsD», BUJIBI JESITEIbHOCTH
[0 TOJYYEHHI0 HOBOI'O 3HAHMS, €r0 WHTEPHpEeTaIiH, MpeoOpa3oBaHUI0 M MPUMEHEHHUIO B Pa3IMYHBIX
y4€OHBIX U HOBBIX CUTYallUsX.
K koH1y o0y4yeHus B 8 kjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpaXKaTh
c(OPMHPOBAHHOCTh Y O0YJAIOIIUXCS YMEHUI:
® PpACKpBIBATH CMBICI OCHOBHBIX XUMHMUYECKUX MOHATHUNA: aTOM, MOJIEKYJIa, XUMHUUYECKUI 3JIEMEHT,
MIPOCTOE BEILECTBO, CJIOKHOE BEIIECTBO, CMECh (OAHOPOJIHAS U HEOJIHOPO/HAsA), BaJIEHTHOCTH,
OTHOCHUTEJIbHAsl aTOMHasi M MOJIEKYJIIpHas Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs
Macca, MaccoBas 0Nl XUMHMYECKOI'O 3J€MEHTa B COEIUHEHHH, MOJSPHBIM 00BEM, OKCHJ,
KHCJIOTa, OCHOBAaHME, COJIb, AJIEKTPOOTPHULATEIBHOCTb, CTENEHb OKHUCIEHHUS, XUMHYECKas
peakuusi, KjiacCUpUKalus peakUuil: peakluu COCIUHEHUS, PEaKIMM Pas3JIOKEHUs, PeaKiuu
3aMelIeHUs], peaklIui 0OMEHa, IK30- U IHJA0TEPMUYECKUE PEAKIIMH, TEIUIOBOM 2P PEKT peakiu,
SIIPO aToOMa, AJIEKTPOHHBIN CIION aToMa, aTOMHasi OpOUTalb, PAJANYC aTOMa, XUMHUYECKasi CBSI3b,
NOJIApHAasl W HEMOJIIpHasl KOBAJECHTHAs CBs3b, NOHHAsl CBS3b, MOH, KATHOH, aHMOH, PacTBOD,
MaccoBas J10JIs BelecTBa (IIPOLEHTHAs KOHIIEHTPAIMs) B paCTBOPE;

® JIUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHUMHMUYECKHX MOHSTHM M MPUMEHSATH 3TU TOHSTHS
IIPY OMMCAHUM BELECTB M UX MPEBPAIICHU;

® UCMOJb30BAaTh XMMHUYECKYI0 CHMBOJIMKY /JISI COCTaBieHUS (OpPMYJ BELIECTB U YpaBHEHHI
XUMHYECKUX PEAKIINI;

® OMpeneNniaTh BaJCHTHOCTh aTOMOB 3JEMEHTOB B OMHAPHBIX COEIWHEHMSX, CTEIIEHb OKHCIICHHS

3JIEMEHTOB B OWHApHBIX COEAMHEHHUSX, MPUHAICKHOCTh BEIIECTB K OMPENEIEHHOMY KJaccy



COCIMHECHWH 10 QopMyliaM, BHJ XHWMHYECKOM CBS3W (KOBAJICHTHAass W HMOHHAs) B
HEOPraHUYECKUX COCAMHEHUSX;

e packpbiBaTh cMbica Ilepuogmueckoro 3akona JI. WM. MeHneneeBa: JIE€MOHCTPUPOBATH
MMOHUMaHUE MEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMHMUYECKHUX 3JEMEHTOB OT UX IMOJO0KEHUS
B llepuoanueckoil cucteme, 3aKOHOB COXpPAHEHHUS MacChl BELIECTB, IIOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHOTO YYEHHMs], 3aKOHAa ABOTraapo;

® ONUCHIBATh U XapaKTepu30BaTh TabmuuHyro Gopmy lleproamueckoil CUCTEMBl XHUMHUYECKUX
AJIEMEHTOB: pa3linyaTh MOHATHS «TJlaBHas noiarpynna (A-rpynmna)» u «mnoOodHas MOArpyrmma
(b-rpynma)», Manble U OOJbIINE MEPUOMBI, COOTHOCUTH O0O3HAYCHHS, KOTOpPHIE MMEIOTCS B
tabnune «[lepuonnyeckas cuctema Xxumuueckux dneMenTo J[. M. MenaeneeBa» ¢ YMCIOBBIMU
XapaKTepUCTHUKAMU CTPOEHHUS aTOMOB XHMHUECKHX 3JIEMEHTOB (COCTaB M 3apsij siapa, oOriee
YHCIIO 3JIEKTPOHOB M paclpe/iesieHne X MO0 JIEKTPOHHBIM CIIOSIM);

e KJaccu(UIUPOBATh XUMHUECKUE HJIEMEHTHI, HEOPraHMUECKUE BEIIECTBA, XMMUYECKUE PEaKIHH
(M0 uKCTy ¥ COCTaBY yYacTBYIOIIUX B PEAKLUU BEIIECTB, MO TEIIIOBOMY 3 (PeKTy);

e XapaKTepu3OBaTh (OMHUCHIBATH) OOILIME XMMHUYECKHE CBOWCTBA BELIECTB PA3IMYHBIX KJIACCOB,
MOATBEPXKJasi ONUCAaHUE MPUMEPAMH  MOJEKYJSIPHBIX  YPaBHEHUH  COOTBETCTBYIOIIMX
XMMHYECKUX PEAKIIUI;

® [POrHO3UPOBATh CBOWCTBA BEUIECTB B 3aBUCUMOCTM OT HX KauyeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH ITPOTEKAHUSI XUMUYECKUX MPEBPAIICHUN B PA3JINYHBIX YCIOBUSIX;

® BBIUUCIATH OTHOCUTENIBHYIO MOJIEKYJSPHYIO U MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO JIOJIFO
XUMHUYECKOI0 3JIeMEHTa IO (popMyse COEIMHEHUs, MAaCCOBYIO JOJII0 BELIECTBA B PAacTBOPE,
MIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHYECKOUN peaKIny;

® [IPUMEHATh OCHOBHBIE Oll€pallMH MBICIUTEIbHON 1E€ATEIbHOCTH — aHAJIU3 U CUHTE3, CPABHEHHUE,
000011IeHIe, CUCTEMATHU3AIIHIO, KIIACCU(UKALINIO, BBISIBICHUE TPUUYNHHO-CIIEACTBEHHBIX CBS3CH
— JIIl U3YYEHHsI CBOWCTB BELIECTB M XMMHUYECKHX PEAKIUH, €CTECTBEHHO-HAYYHBIE METO/bI
MO3HAHUS — HaONIoJIeHHWEe, W3MEpPEHHE, MOJIECIUPOBAHUE, OSKCIEPUMEHT (pealibHbll MU
MBICJICHHBIN );

e cJenoBaTh NMpaBUiIaM MOJb30BaHUS XUMUYECKOHW MOCYI0H U 1abopaTOpHBIM 000pYIOBaHUEM, a
TaK)Ke MpaBuiiaM oOpallleHus ¢ BEUIECTBAMU B COOTBETCTBUM C HHCTPYKIMSMH 10 BBIMOJTHEHUIO
1abOpaTOPHBIX XMMHUYECKUX OMBITOB MO TMOJYYEHHI0 U COOMPAHHIO Ta3000pa3HBIX BEIIECTB
(BomopoAa W KHCIIOPOJAa), MPHUTOTOBJIEHUIO DPACTBOPOB C OINpPENENEHHOW MaccoBOM oei
pacTBOPEHHOTO BEILECTBA, IUIAHUPOBATb M TMPOBOJUTH XUMHUYECKHE OSKCIEPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB IENOYEH M KHUCIOT C TOMOIIBI0 HMHAMKATOPOB (JIAKMYC,
¢beHondTanent, METUIOPAHXK U APYTHeE).

K xoniy oOyuenust B 9 kJjiacce mpeaMeTHBIE pe3ylbTaThl Ha 0A30BOM YpPOBHE JIOJKHBI OTPaXaTh

c(OpPMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHU:

® PpACKpPHIBATH CMBICI OCHOBHBIX XHUMHUYECKUX MOHATUNA: XUMUYECKUN AJIEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTHOH, aHWOH, IPOCTOE€  BEIIECTBO, CJIOXHOE  BEIIECTBO, BAJIEHTHOCTbD,
ANEKTPOOTPHULATEILHOCTh, CTENEHb OKHUCIICHUS, XUMHUYECKas peaklus, XUMHUYecKas CBS3b,
TeII0BOM 3(hPeKT peakiuu, MoJib, MOJISIPHBIN 00BEM, PacTBOP, AIIEKTPOIIUTHI, HEINEKTPOIUTHI,
ANEKTPOIUTHYECKAs TUCCOIMAIINS, PEAKIMH HOHHOrO OOMEHa, KaTalu3aTrop, XUMHYECKOe
paBHOBecHe, OOpaTUMble U HEOOpaTUMbIE pEaKLUU, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
peaKuuu, OKHCIUTENb, BOCCTAHOBUTENIb, OKHUCICHME W BOCCTAHOBJIEHHE, aJUIOTPOMHS,
aM(pOTEepHOCTh, XUMHUYECKasl CBSA3b (KOBAJICHTHAs, HOHHAsI, METAJUTMUECKast), KPUCTAJUIMYECKast
peméTka, KOppo3us METAIOB, CIUIABBbl, CKOPOCTh XHMMHYECKOM peakuuu, MpereabHO
nonyctuMmas konueHTpanus [1JIK BemecTsa;

® JIUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XWUMHMUYECKHX MOHSITHH M MPUMEHSATH 3TU TOHSITHS
MIPU OTIMCAHUH BEIIECTB U X MPEBPAICHU;



UCIOJIb30BaTh XUMHUYECKYI0O CHUMBOIMKY JUIsI COCTaBIeHHUS (HOPMYNT BEIIECTB M YpaBHEHUU
XUMHYECKUX PEAKIIUI;

OMPENEATh BAJIEHTHOCTh W CTEMEHb OKHUCICHHUS XMMHUYECKUX D3JIEMEHTOB B COEIMHEHMSIX
Pa3IMYHOTO COCTaBa, IMPHUHAJJICKHOCTh BEIIECTB K ONPEAEIEHHOMY KIIACCY COEIMHEHUH 110
(dbopMyInaM, BUJ XUMUYECKOW CBSI3U (KOBAJICHTHAS, HOHHAS, METAITMYECKAsi) B HEOPraHMIECKHUX
COCIIMHEHUSX, 3apsijl MOHA M0 XUMHUYECKOW (hopmylie, XapakTep Cpeabl B BOJIHBIX PacTBOpax
HEOPraHUYECKUX COCAMHEHUM, TUI KPUCTAIUTNYECKON PelIETKY KOHKPETHOTO BEIIECTBRA;
packpsiBaTh cMmbica [lepuonnueckoro 3akona J[. M. MenpgeneeBa u J€MOHCTPUPOBATH €r0
MOHMMAaHME: OIMHUCHIBATh M XapakTepu3oBaTh TaOnuuHyio (opmy Ileproauueckoit cuctemsl
XUMHUYECKHUX 3JIEMEHTOB: paziinyarh MOHATHUS «TJIlaBHas nmoAarpynna (A-rpymnmna)» M «mmododHast
noarpynna (b-rpynma)», maneie U O0NbIIME TEPUOMABI, COOTHOCHTH OOO3HAYCHHS, KOTOPHIC
UMEIOTCS B TIEPUOJAMYECKON TabNuUIle, C YHCIOBBIMU XapaKTEPUCTHKAMU CTPOCHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sApa, 00lee YUCIo AJIEKTPOHOB U paclpeeseHle ux
[0 DJEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIME 3aKOHOMEPHOCTH B W3MEHEHUU CBOWCTB
3JIEMEHTOB M MX COCIMHEHHMH B Mpejenax MajblX MEpPHOJIOB U TIABHBIX MOATPYHN C YYETOM
CTPOCHHUS UX aTOMOB;

KJIACCU(UIIUPOBATH XUMUIECKHE DJIEMEHTBI, HCOPTAHUICCKUE BEIIECTBA, XUMHUCCKHUE PEaAKIIHH
(Mo 4YHWCIly M COCTaBy Yy4YacCTBYIONIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3¢ ¢deKTy, Io
W3MEHEHHUIO CTENEHEH OKUCTICHHUS XUMUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (ONMUCHIBATh) OOIIME M CIeNU(DPUUSCKHE XUMHUYECKHE CBOWCTBA MPOCTHIX H
CIIOKHBIX BEIIECTB, MOATBEPXK/Ias OMMCAHUE TPUMEPAMHU MOJIEKYJISIPHBIX U HOHHBIX YPAaBHEHHA
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUi;

COCTaBJISITh YPaBHEHHSI SJCKTPOIUTUYECKON TUCCOLMAIIUU KUCIOT, IEI0UYel U COJei, TOTHbIe
M COKpalI€HHbIE ypaBHEHUS  pEaKkIUMii HMOHHOTO OOMEHa, ypaBHEHHUS  pEaKIIHil,
MOATBEPKIAIOIINX CYIIECTBOBAHUE TE€HETUYECKOW CBSI3M MEXIY BEIIECTBAMH Pa3TUYHBIX
KJIACCOB;

pacKkpbhIBaTh  CYIIHOCTh  OKHUCIWTEIbHO-BOCCTAHOBHUTEIIBHBIX  PEAKIMH  MOCPEACTBOM
COCTaBJICHHS SJIEKTPOHHOTO OajaHca ITUX PeaKIuii;

MIPOTHO3UPOBATH CBOMCTBA BEIIIECTB B 3aBUCUMOCTH OT UX CTPOCHUS, BO3MOKHOCTH MPOTEKAHUS
XUMHUYECKUX MPEBPAILICHUM B Pa3IMUHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEIFHYIO MOJICKYJISIPHYIO M MOJIAPHYIO MAacChl BEIIECTB, MacCOBYIO JOJIIO
XUMHUYECKOTO 3JIeMEHTa Mo (popmyrie COoelMHEHHUs, MacCOBYIO OO0 BEIIECTBA B PAacTBOPE,
MPOBOJIUTH PACUYETHI TIO YPABHEHUIO XUMHYECKOUN peaKIlny;

coOTIOAaTh MpaBWJia MOJB30BaHUA XUMHUECKON TOCYI0i 1 1abopaTopHBIM 000pYyIOBAaHUEM, A
TaKKe MpaBuiia oOpaIieHus: C BEIIECTBAMU B COOTBETCTBUHU C MHCTPYKIIUSAMHM IO BBITIOIHEHHUIO
Ja00pAaTOPHBIX XUMUUYECKHX OIBITOB MO TOJYYCHUIO UM COOMPAHHUIO Ta3000pa3HBIX BEIIECTB
(aMMHaKa 1 YTIeKUCIIOoro rasa);

MPOBOJIUTh PEAKIMHU, TOATBEPXKIAIONINE KAYECTBEHHBIM COCTaB pPa3jUYHBIX BEIIECTB:
pacrmo3HaBaTh OMBITHBIM MYTEM XJIOpUI-, OpOMHI-, MOAUI-, KapOoHaT-, ¢ocdar-, cuiukar-,
cynbdar-, TUIPOKCHI-UOHBI, KATHOHBl AaMMOHHUS ¥ HWOHBl HW3YYCHHBIX METAIJIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHMYECKUX BEIICCTB;

MIPUMEHATH OCHOBHBIE ONEPAIlMU MBICIUTEIbHON IEATETbHOCTH — aHaJIM3 U CUHTE3, CPABHEHHUE,
000011IeHNEe, CUCTEMATH3AIINIO, BBISIBJICHUE MPUYNHHO-CIICICTBEHHBIX CBSI3€U — ISl M3y4EHUS
CBOWCTB BEIIECTB W XUMHUYECKHX PEaKIMi, €CTECTBEHHO-HAyYHbIE METO/Bl TO3HAHUSI —
HaOIt0IeHre, U3MEPEHNE, MOJICIIUPOBAHNE, YKCIIEPUMEHT (pealbHbI U MBICIICHHBIHN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KIIACC
KounuectBo yacos
Ne HaumeHoBaHue pa3jiesioB U TeM Kontpo e IpakTiyeckue dyeKkTpoHHbIe (LM POBbLIE)
n/n MporpaMmMabl HTPOJILHEI THHCCKH o0pa3oBaTejibHbIE PeCypPChI
poTP Beero padoThI padoTshI P peeyp
Paznea 1. [lepBoHayaibHble XUMHYECKHE TIOHATHS
X — BakHas o0Jac
11 eclifcl:/ITioe,H]ZHHI; 1/51I np::KT;tL;eCKOﬁ 5 2 buGnnorexa LIOK
' https://m.edsoo.ru/7f41837c
JIESATEeIbHOCTH YeJIOBEKa
bubnnoreka IIOK
1.2 BemectBa 1 xumMuueckue peakiuu 15 1 https://m.edsoo.ru/7f41837c
Htoro no pazneny 20
Pa3znen 2. BaxHeiilue npeacTaBUTe I HEOPraHUYECKUX BellleCTB
21 Boznyx. Kucnopoa. [onsitie 06 6 bubnuoreka [JOK
’ OKCHIaX https://m.edsoo.ru/7f41837c
29 Bonopoa.Ilonsatue o kuciorax u 8 1 bubnnorexka HOK
' COJISIX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnuoreka [JOK
' OCHOBaHUSIX https://m.edsoo.ru/7f41837c
24 OcCHOBHBIE KJ1acChl 11 1 1 bubnmnorexka HOK
' HEOPTraHWYECKUX COCTMHEHUI https://m.edsoo.ru/7f41837c
Hroro o pazneny 30

Pasznen 3. Ilepuoagnuecknii 3axoH u [lepuoguyeckas cucrema xummnueckux 3jaemMeHToB /. U. MenpgesneeBa. CtpoeHue arToMoB. XuUMH4YeCKast
cBsI3b. OKNCJINTEIbHO-BOCCTAHOBHUTEIbHbIC PeaAKIIUA

Ilepuonnueckuii 3aKOH U
Ilepronnueckas cucrema

but6mmoreka [IOK

3.1 XUMHUYEeCKHX daeMeHToB Jl. U. ! https://m.edso0.ru/7f41837c
MengeneeBa. CtpoeHue aroma
X .
32 Owcmmemsio 5 ) Bu6mnorexa LIOK
' https://m.edso0.ru/7f41837c
BOCCTAHOBUTCIIbHBIC PCAKITUN
bu6nuoreka [IOK
Hroro no pasneny 15 https://m.edso00.ru/7f41837c
PesepBHOE Bpemst 3 bubmuoteka [JOK
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9 KVIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne ni/m IporpaMmb1 Beero KOﬁHTpOJIbeIe HpﬁaKTI/I'ICCKI/Ie 0BPA30BATEILHBIC
padoThI padoTsI pecypesi
Pa3nes 1. BemecTBo M XMMH4YecKHe peakiun
11 [ToBTOpEeHUE 1 yruyOneHne 3HAaHUIA 5 1 bubnnoreka HOK
' OCHOBHBIX pa3JiesioB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnuorexa [HOK
' peakiui https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAs JUCCOIHAITHSI. 8 1 1 bubnnoreka HOK
' XUMHUYECKUE PEAKIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Htoro no pazneny 17
Pazjen 2. HemeTa/uibl M HX COeIMHEHUS
21 OO0m1as XxapakTepUCTUKa XUMHUUECKUX 4 1 bubnmnoreka HOK
' sneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
12| e ; BuSorea 10
' PYIIIBL. L¢P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
bu6nuoreka [IOK
2.3 aneMeHToB VA-Tpymmsl. A30T, pochop u ux 7 1 https://m.edsoo.ru/7f41636
COETMHEHUS
2o | o o ; : ;Do ok
' . PYIIEL poa https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro no pasneny 25
Paznen 3. Merajuiibl M MX COeIMHEHMSI
. bubnuoteka [JOK
3.1 Obmue cBoHCTBa METAIIOR 4 https://m.edsoo.ru/7f41a636
. bubmmorexa [JOK
3.2 Baxxueiie MeTasuibl 1 UX COSIUHEHUS 16 1 2 https://m.eds00.ru/7f41a636
Htoro no pazneny 20
Paznen 4. Xumus 1 OKpysKamomas cpeia
4.1 BemecTBa u Matepuaibl B )KU3HU Y€JIOBEKA 3 but6mmorekxa [{OK
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Hroro no pazueny 3

PesepBHOE Bpems 3 bubmnorexa LIOK
https://m.edsoo.ru/7f41a636
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HMara uugposbie
n/n Tema ypoka Bcero Kourpoarueie  Ipaxruueckue U3y4YeHus o0pa3oBaTte/ibHbIC
padoTbl padoTbI pecypesr

1 IIpeamer xumun. Poib Xumuu B KU3HA 1 bubnuoreka [JOK
yesoBeka. Tena v BeniecTna 04.09.2023 = https://m.edsoo.ru/ff0d210c

2 [TonsTHE O METOAAX TTO3HAHMS B XUMUU 1 Bubmorexa LOK

07.09.2023  https://m.edsoo.ru/ff0d227e
[TpakTuueckas pabora Ne 1 «IIpaBuia paboTh BuGmorexa LIOK

3 B 71A00pATOPHIit 1 NPHEMEI 0OpaLIets ¢ ! ! 11.09.2023  https://m.edsoo.ru/ff0d23dc
1a00PATOPHBIM 000PYTOBAHUEM e — '

4 Yucteie BemecTBa U cMech. CIocoObl 1 bubnunoreka LIOK
pasneneHus cMecei 14.09.2023  https://m.edsoo.ru/ff0d26ca
[Tpaktuueckas padota Ne 2 «Paznenenue BuGmorexa LIOK

5 cMmecelt (Ha mpuMepe OYMCTKU OBAPEHHOM 1 1 18.09.2023  https://m.edsoo.ru/ff0d28c8
COJIN)» T T '

6 ATOMBI 1 MOJIEKYJIBI 1 bubmnorexa [IOK

21.09.2023  https://m.edsoo.ru/ff0d2a6c

7 XHWMHYECKHUE DJIEMEHTHI. 3HaKU (CHMBOJIBI) 1 bubmmoteka IIOK
XUMUYECKUX DJIEMEHTOB 25.09.2023  https://m.edsoo.ru/ff0d2be8

8 IIpocTeie U ClI0KHBIE BEIIECTBA 1 bubmnorexa [IOK

28.09.2023  https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 bubmnorexa [IOK

02.10.2023  https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. Butmorexa LIOK

10 Xumunyeckas popmyia. BaneHTHOCTh aTOMOB 1 05.10.2023  https://m.edsoo.ru/ffod2eae
XUMHUYECKUX HJIEMEHTOB T " '

11 OTtHOCHUTENbHAs aTOMHAs Macca. 1 bubnuoteka [JOK
OTHOCHUTENBHAs MOJIEKYJISIpHAsI Macca 09.10.2023 = https://m.edsoo.ru/ff0d323c

12 MaccoBast 1011 XUMHYECKOTO dJIeMEHTa B 1 bubnunoreka LIOK
COEIMHEHUU 12.10.2023 @ https://m.edsoo.ru/ff0d350c

13 KonuuecTBo BemectBa. Mosnbs. MosnspHas 1 bu6muoreka [IOK
Mmacca 16.10.2023  https://m.edsoo.ru/ff0d5230
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https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230

duszndyeckre M XUMHUUECCKHUE SIBIICHHS.

bubnunorexa LIOK

14 XUMHYECKas peaKLMs 19.10.2023  https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku U ycioBus NPOTEKAHUS bubnuoreka [JOK
XUMHUYECKUX PEAKLUN 23.10.2023  https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs1 MacChl BELIECTB. bubmmoreka [JOK
XUMHUYECKUE YpaBHEHUS 26.10.2023  https://m.edsoo.ru/ff0d3b88
17 Brruncienus koaudecTBa, MacChl BEIIECTBA MO bubnunorexa LIOK
YpaBHEHUSM XUMHUYECKUX PEAKIIUMA 06.11.2023  https://m.edsoo.ru/ff0d5708
K .
o | et maroms s Bamorea 10K
P ’ ’ 09.11.2023  https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JI — y4EHBIN-
19 SH HKH;iO};IZCTOBO%g‘I Z};I;g u Bubmzorexa HOK
" S 13.11.2023  https://m.eds00.ru/ff0d40c4
CUCTEMaTHU3aIlUsl 3HAHHUH
20 KonTponbnas padora Nel no teme «BemectBa bubnuoreka [IOK
A XUMHAYECKHUE PEAKITANY 16.11.2023  https://m.edsoo.ru/ff0d4290
B — .C .
p | B o moon Commm poun Bumorra 10K
Oson PO p B ’ 20.11.2023  https://m.edsoo.ru/ff0d448e
@ N
p | Someomenmeems adkm Sumorea 10K
pOJa tpeakl - TOP ’ 23.11.2023  https://m.edsoo.ru/ff0d4614
[TonsTHe 00 OKCHIaX
C 0
n | e s B 10K
paTop P ' 27.11.2023  https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
T . .
e | Roaaosah sl manecrol Bumorea 10K
p P ’ 30.11.2023  https://m.edsoo.ru/ff0d4790
9K30- ¥ SHIOTEPMHUUCCKHUX PEAKIIHSIX
T .
5 | ol e Bisorea 0K
p yxa, 04.12.2023 | https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
I1 6ota Ne 3
6 | T
: AP poAa, 07.12.2023  https://m.edsoo.ru/ff0d4ae2
W3y4YEHUE €r0 CBONCTBY
27 Bonopoa — anemMeHT U mpocToe BEIIeCTBO. but6mmoreka [IOK
Haxoxnenue B mpupoje 11.12.2023  https://m.edsoo.ru/ff0d4dd0
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dusnueckre U XUMUYECKUE CBOMCTBA

bubnunorexa LIOK

28 Bojopoaa. [Ipumenenne Boopoaa 14.12.2023  https://m.edsoo.ru/ff0d4dd0
29 ITousiTre 0 KUCIIOTaX U COJISIX bubmmorexa LLOK
18.12.2023  https://m.edsoo.ru/ff0d50d?2

30 CriocoObl nostydeHus BOAOPOIa B bubmmoreka [JOK
naboparopun 21.12.2023  https://m.edsoo.ru/ff0d4ddO
I1 04

3| enprenre n sobmpsmte sopopea Bunorexa LIOK

1 AP AOPOAE, 25.12.2023 https:/m.edsoo.ru/ff0d4f42
H3YUCHHE €ro CBOHCTBY
. .. bubnunoreka LIOK
32 Mospretii 00bEm ra3os. 3akon ABorazpo 28.12.2023  https://m.edso0.ru/ff0d542e
n | Dol sonmeer s Busmorea 101
oMy y 11.01.2024  https://m.edsoo.ru/ff0d55a0
BEIIECTBA HIIN 00BEMY
B .

M I e Busmorsa 101
Do Ha 15.01.2024  https://m.edsoo.ru/ff0d5708
OTHOIICHUU T'a30B

35 dusnyeckre 1 XMMUYECKUE CBOMCTBA BOJIBI bubnnorexa [JOK

18.01.2024  https://m.edsoo.ru/ff0d587a
. bubnmorexa LIOK

36 Cocras ochoparii. [IOHATHE 00 HHMKATOPAX 22.01.2024  https://m.edsoo.ru/ff0d59e2
B .H

37 memacemense pactsops, Maccosas o Bumiorexa LIOK

o PacTBOpbL a 25.01.2024  https://m.edsoo.ru/ff0d5h40
BEIIIECTBA B PaCTBOPE
11 0
B | omoremene poranron o ompegetmo BuGnorexa LIOK
o o .. 29.01.2024 @ https://m.edsoo.ru/ff0d5eba
MacCOBOM JI0JIel PaCTBOPEHHOTO BEIIIECTBA»

39 KontponsHas padora Ne2 o reme bu6muoreka [JOK
«Kucnopoa. Bomopoa. Boga» 01.02.2024  https://m.edsoo.ru/ff0d6342

40 Okcuapl: cocTaB, KJIacCupUKaIs, bubnunorexa LIOK
HOMEHKJIaTypa 05.02.2024  https://m.edsoo.ru/ff0d664e

11 | s, oomommes 1 separepmart BuGmiorera LIOK

’ P 08.02.2024  https://m.edsoo.ru/ff0d664e
OKCHJIOB

42 OcHoBaHuUs: cOCTaB, KJIacCH(pUKAIIHS, bubnunoreka LIOK

HOMEHKJIATypa 12.02.2024  https://m.edsoo.ru/ff0d67ca
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[TonydyeHue 1 XuMHYECKHUE CBOICTBA

bubnunorexa LIOK

43 OCHOBaHUI 15.02.2024  https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bub6nmoreka [IOK
HOMEHKJIaTypa 19.02.2024  https://m.edsoo.ru/ffOdfee2
45 ITonyyenue u XMMHUYECKHUE CBOMCTBA KUCIIOT buGnuorexa LIOK
22.02.2024  https://m.edsoo.ru/ffOdfee2
16 Conu (cpeqHue): HOMEHKIATYpa, CIIOCOObI bubmmoreka [JOK
MOJTYYCHUS, XHMHUYECKUE CBOMCTBA 26.02.2024  https://m.edsoo.ru/00ad9474
[IpaxTnueckas padora Ne 6. Pemenue
47 AKCIIEPUMEHTANBHBIX 3a7a4 110 TeMe bubmmoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX 29.02.2024 | https://m.edsoo.ru/00ad9b7c
COCTUHEHUN )
48 I'enernueckas CBsI3b MEXKAY KJIacCaMH bubmmoreka [JOK
HEOPraHUYECKUX COCAMHECHHI 04.03.2024  https://m.edsoo.ru/00ad9a50
. bubmuoreka [{OK
49 O60bmEHNE 1 CHCTEMATH3AIMS SHAHMIL 07.03.2024  https://m.edsoo.ru/00ad9cb2
50 KontponbHast pabora Ne3 o reme "OCHOBHBIE bubmmnoreka HOK
KJIACChI HEOPTAaHUYECKUX COCTMHEHMI" 11.03.2024  https://m.edsoo.ru/00ad9ela
ITepBrie no a
51 XHﬁflliecinib;?gs/[;(;TSEH?[I(/)IETIITIII:IIZI O rpynmnax bubmmorexa LIOK
' 14.03.2024 = https://m.edsoo.ru/00ad9ffa
CXOJHBIX IJICMCHTOB
I1 i IT
o | e e Busorea 10
o 18.03.2024  https://m.edsoo.ru/00ada52¢c
Menneneesa
53 Ileprozsl, TpymIIbL, MOATPYIIIEI bubnmorexa LIOK
’ ’ 21.03.2024  https://m.edsoo.ru/00ada52c
54 Ctpoenue atomoB. COoCTaB aTOMHBIX sIJIED. bubnmnoreka [JOK
N3otornbl 01.04.2024  https://m.edsoo.ru/00ada342
| oo oo e B 10K
proa o 04.04.2024  https://m.edsoo.ru/00ada6bc
MenneneeBa
X
o | P s e Busmorsa 101
pHOA 08.04.2024  https://m.edsoo.ru/00ada824
. . Menaeneea
57 3nauenue [lepuoauyeckoro 3akoHa ais bubnmoreka [JOK
pa3BUTHUs HAyKu U npakTuku. . 1. 11.04.2024  https://m.edsoo.ru/00ada96e
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MenpeneeB — y4€HbIU, MTEIaror 1 rpakJaHuH

58 DIEeKTpOOTPULIATEILHOCTh ATOMOB 1 bubmmoreka [JOK
XHMHYECKUX AJICMEHTOB 15.04.2024  https://m.edsoo.ru/00adaab8

59 HNonnas xumudeckas CBs3b 1 bubmaorexa LIOK
18.04.2024  https://m.edsoo.ru/00adac34

60 KoBasienTHas mosnsipHas XUMUYECKasi CBSI3b 1 bubmmorexa LIOK
22.04.2024  https://m.edsoo.ru/00adaab8

61 KoBasieHTHast HEMOJIsIpHAsS XUMUYECKask CBSI3b 1 Bubmorexa LOK
25.04.2024  https://m.edsoo.ru/00adaab9

bubnuoreka [{OK
62 Crenenp okucneis 1 29.04.2024  https://m.edsoo.ru/00adae28

63 OKUCINTENEHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU 1 buGnuorexa LIOK
06.05.2024  https://m.edsoo.ru/00adb076

64 OKucauTenyu U BOCCTAaHOBUTEIIH 1 Bubmorexa LIOK
13.05.2024  https://m.edsoo.ru/00adb076

65 KonTponbnas pabota Ne4 o teme «CtpoeHue 1 bubnnorexa [JOK
aTomMa. XUMHUYECKasi CBSI3b) 16.05.2024  https://m.edsoo.ru/00adb486

66 PezepBHblit ypok. O6o011eHNE U 1 bu6mmoteka [IOK
CUCTEMATH3AINI 3SHAHUN 20.05.2024 @ https://m.edsoo.ru/00adb33c

67 PesepBHblil ypok. O60011eHNE 1 1 bubmuoreka [IOK
cHUCTeMaTHu3aIus 3HaHUI 23.05.2024  https://m.edsoo.ru/00ad9ch2

68 PezepBHblit ypok. O6o011eHNE U 1 bu6moteka [IOK
CHUCTeMaTH3aIns 3HaHUI 23.05.2024  https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68
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9 KVIACC

Koau4vecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
u/n Tema ypoka Beero KOﬁHTpO.]IbeIe H[%aKTH'ICCKHe W3yuenus 0GpazoBaTeNbHbIE
padoThI padoThI pecypesI
I1 i !
|| oo Do [ Busmorsa 101
T 02.09.2023  https://m.edsoo.ru/00adb59e
MemneneeBa
, | Sosemooms e ot | Sumorea 10K
p P 04.09.2023  https://m.edsoo.ru/00adb6b6
MEPUOJIOB

3 Krnaccudukanus 1 HOMEHKIATypa 1 bu6mmoreka [IOK
HEOPraHUYECKHUX BEIIECTB 09.09.2023 |  https://m.edsoo.ru/00adb7e2

4 Buabl XUMHYECKOI CBSI3U U THUIIBI 1 bu6mmoreka [IOK
KPUCTANINYECKUX PELIETOK 11.09.2023  https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme

5 «IToBTOpEeHue u yriybiaeHne 3HaHUH 1 1 16.09.2023
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca

6 Knaccuukanus XuMU4ecKkux peakiui mo 1 bubnnorexka [JOK
Pa3IUYHBIM MPU3HAKAM 18.09.2023  https://m.edsoo.ru/00adbcb0
I1 i .

;| Do o cxopors sl g | Bumorea 110K

P 23.09.2023  https://m.edsoo.ru/00adbe9a
peaKIusIx
[TonsATHE O XUMHYECKOM PAaBHOBECHH.

3 @akTOpBI, BIUAIOIINE HA CKOPOCTh 1 bubnnorexka [JOK
XUMUYECKON PEaKIIUU U TTOJIOKEHNE 25.09.2023  https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PaBHOBECHUS

9 OKuCIUTENTbHO-BOCCTAHOBUTEIbHBIC 1 bu6mmorexa [IOK
peakImu 30.09.2023  https://m.edsoo.ru/00adcade

10 Teopust PIEKTPOTUTUYECKON TUCCOIUALINH. 1 bu6mmorexa [IOK
CunbHbIe U crabble AJIEKTPOIHUTHI 02.10.2023  https://m.edsoo.ru/00adcd68

11 Honnble ypaBHEHHUSsI peaKIuit 1 buGmorexa LIOK

07.10.2023  https://m.edsoo.ru/00add448

12 XUMUYECKHE CBOMCTBA KUCJIOT U OCHOBAHMM 1 bubnmuorexa [JOK

B CBETE MPEJCTABICHUN 00 09.10.2023 | https://m.edsoo.ru/00add5d8
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AIEKTPOJIUTUUECKON JUCCOIHAITIT

XUMHUYECKHE CBOMCTBA COJIEH B CBETE

13 MpeACTaBICHUHN 00 AIEKTPOIUTUUECKON bubmnorexa LIOK
14.10.2023  https://m.edso0o.ru/00add8b2
JIUCCOLIMAIIUU
14 [TonsiTue o runponuse conen buGmnorexa LIOK
16.10.2023  https://m.edsoo.ru/00add9d4
. bubmuorexa [JOK
15 O6obmieHHe 1 CHCTEMATH3AIMS 3HAHKHA 21.10.2023  https://m.edsoo.ru/00addd12
16 [IpaxTnueckas padora Ne 1. «Pemenue bubnuoreka [IOK
3KCIEPUMEHTAIIBHBIX 33129 23.10.2023 @ https://m.edsoo.ru/00addbfa
17 Oneponmeeta mccoumi Bu6miorera LIOK
P A LA 28.10.2023  https://m.edsoo.ru/00addecO
XUMUYECKUE peaklui B PACTBOPAX»
18 OO01as XxapakTepuCTHKA raJOreHOB. bubnuorexa [JOK
XUMUYECKUE CBOWCTBA HA PUMEPE XJI0pa 06.11.2023  https://m.edsoo.ru/00addfe2
19 xaimecont csoicrma, moyaene Bu6miorera LLOK
’ yi ’ 11.11.2023  https://m.edsoo.ru/00ade104
MIPUMCHCHUE
IT 0?2
20 «IPI?;THZIG{(I:/IKeaZIOFJ)i?HOOT; Iﬁcngf;elie eHue bubmorexa LIOK
oIy 1Y 13.11.2023  https://m.edsoo.ru/00ade348
e€ CBOMCTB»
p | e e BuSmores 10K
peadt, a p A 18.11.2023  https://m.edsoo.ru/00ade488
M30bITKE
29 O6mas xapakrepucTuka 31emMeHToB VIA- bubnmuorexa [JOK
TPYIIIIBI 20.11.2023  https://m.edsoo.ru/00ade64a
A .
25 Hxosaenme copu 66 cocnmmennii o Bumiorera LIOK
A P 9 25.11.2023  https://m.edsoo.ru/00ade64a
PUPOJIe. XUMUIECKHE CBOHCTBA CEPBI
24 CepoBoaopo, cTpoeHue, hu3ndecKue u bubnmoreka [JOK
XHMHYECKHUE CBOMCTBA 27.11.2023  https://m.edsoo.ru/00ade802
25 umaeesne n ximece oaoficrsa Bu6morexa LIOK
’ 02.12.2023  https://m.edsoo.ru/00adea28
MIPUMEHEHUE
26 XHWMHYECKHUE PEAKIMH, JIEKALUE B OCHOBE bubnmoreka [JOK
MIPOMBIIIJIEHHOTO CIIOCO0a MOTyYSHHS 04.12.2023  https://m.edsoo.ru/00adec8a
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CEpPHOM KUCIOThl. XMMUYECKOE 3arpsi3HEHUE
OKpY>Karollel Cpelibl COEUHEHHUSIMU CEPbI

BrlunciieHrne MaccoBOil JOJIU BBIXOa

bu6mmoreka [IOK

21 IIPOAYKTa PEAKLUU 09.12.2023  https://m.edsoo.ru/00adec8a
OO6m1as XxapakTeprucTrKa 3J1IeMeHTOB VA-

28 rpynmnsl. A30T, paclipocTpaHEHHE B bubmumoreka [IOK
npupojie, GU3NIeCKue 1 XUMHICCKUE 11.12.2023  https://m.edsoo.ru/00adeea6
CBOICTBA

29 AMMHaK, ero Gpu3n4ecKkue 1 XUMHIECKUE bubmumoreka [IOK
CBOICTBa, MOJIy4eHUE U PUMEHEHUE 16.12.2023  https://m.edso0.ru/00adf004
[IpakTuueckas padbora Ne 3 o Teme

30 «[lony4yenune aMMuaka, U3y4eHue ero BH6J.1HOTeKa LOK

o 18.12.2023  https://m.edso00.ru/00adf180
CBOMCTB»

31 A3oTHas KUCIOTa, €€ (hU3MIecKue u bubnnoreka [JOK
XUMHUYECKHUE CBOKMCTBA 23.12.2023  https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJIECH

32 aMMOHWUS B KQU€CTBE MUHEPAITbHBIX bubnmnoreka [JOK
ynoopenuit. XumMuueckoe 3arpsisHeHHe 25.12.2023  https://m.edsoo.ru/00adf518
OKpYKaroIel Cpeibl COSTMHCHUSIMHU a30Ta
®dochop. Oxcun pochopa (V) u hochopnas

33 KHCIOTa, (PU3MUECKHE U XUMUYECKUE BH6J_IHOTeKa HOK

. 13.01.2024  https://m.edsoo.ru/00adf68a
CBOWCTBA, MOJTy4YCHUE
Hcnons3oBanue ¢pocdaTtoB B KauecTBe
34 MUHEPAIBHBIX yI0OpeHuil. 3arps3HeHne BH6J_IHOTeKa HOK
N 15.01.2024  https://m.edsoo.ru/00adfc20
MIPUPOJTHOM cpenbl hochaTamu

35 Yraepon, pacripocTpaHEHHUE B IPUPOJIE, bubnuotexa [JOK
(hU3UYEeCKre U XUMHUYECKHE CBOMCTBRA 20.01.2024  https://m.edsoo.ru/00adfd9c
Oxkcunpl yraeposa, ux GU3ndecKue u

36 XHMHYECKHUE CBOMCTBA. DKOJOTHYECKHUE bu6mmorexa [IOK
po0JIeMBbI, CBSI3aHHBIC C OKCHJIOM YTJIepoaa 22.01.2024  https://m.edsoo.ru/00adfebe
(V)

37 VYronpHasg KUCIIOTa U €€ COTN BH6J.IHOTeKa LOK

27.01.2024  https://m.edsoo.ru/00ae006¢c
[TpakTrueckas padota Ne 4 o Teme
38 "IToydeHue yrieKuciioro rasa. BH6J,IHOTeKa HOK
29.01.2024  https://m.edsoo.ru/00ae027e

KauectBenHnas peaxius Ha kKapOoOHAT-HOH"
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[lepBoHayanbHbIE MOHATHUS 00

39 OpPTraHUYECKUX BEUIECTBAX KaK O BH6J_IHOTeKa HOK
03.02.2024  https://m.edsoo.ru/00ae054e
COEIMHEHUSIX yriepojaa
40 Kpemuuii u ero coenuHeHus BH6J_IH0TeKa HOK
05.02.2024  https://m.edsoo.ru/00ae080a
[Tpaktuyeckas padora Ne 5. Pemenue

a1 SKCIEPUMEHTAIBHBIX 33724 M0 TEME bubnnoreka [HOK
«Baxuelme HeMeTalIbl U UX 10.02.2024  https://m.edso0o.ru/00ae0bf2
COETUHEHUS»

KonTponbnas pabota Ne3 mo teme
42 «BakHeime HeMeTallIbl U UX BH6J_IHOTeKa LOK
12.02.2024  https://m.edsoo.ru/00ae0e18
COCITUHEHUS
OO01mas XxapaKTepruCTHKa XUMUIESCKUX

43 3JIEMEHTOB — METAJUIOB. Merajuinueckas bubnuorexa [JOK
CBSA3b U METAJUIMYECKAsi KPUCTAIUTYECKAS 17.02.2024  https://m.edsoo.ru/00ae103e
pemérka. PU3nYecKue CBOWCTBA METAIIJIOB
XHUMHUYECKUE CBOKWCTBA METAJLIIOB.

44 DNEKTPOXUMHUECKUN Psiji HAalpsKEHUH BH6J_IHOTeKa HOK

19.02.2024  https://m.edsoo.ru/00ae1156
METaJJIOB
OO1u11e criocoObl MOTYyYEHHS METAILIOB.

45 CruiaBbl. BerauciieHust o ypaBHEHUSIM bubnmnorexa [JOK
XUMHUYECKUX PEaKIUi, €CIIM OUH U3 24.02.2024 | https://m.edsoo.ru/00ael156
pPEareHTOB COACPKUT MPUMECH

46 [TonsTHE O KOPPO3UH METAIIIOB BH6J_IHOTeKa HOK

26.02.2024  https://m.edsoo.ru/00ael1278
bubmuorexa [JOK

47 Llenourere meTais! 02.03.2024  https://m.edsoo.ru/00ae14b2

48 OxcuIbl ¥ TUIPOKCHIBI HATPHS U KaTUsl EH6J.IHOTeKa HOK

04.03.2024  https://m.edsoo.ru/00ae14b2

49 [IlemouHO3eMeENbHBIC METALTBI — KAJIBIIUN U bubnmoreka [JOK
MarHum 09.03.2024  https://m.edsoo.ru/00ae15e8

50 Baxueinme coeqMHEHNS KaJIbIIH bubanorexa LIOK

11.03.2024  https://m.edsoo.ru/00ae15e8

51 O06001IeHre U cHCTeMaTU3alus 3HAaHUN 16.03.2024

52 JKécTkOoCTh BOJIBI U CITOCOOBI €€ YCTpaHeHUs bubnmoreka [JOK
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18.03.2024  https://m.edsoo.ru/00ae1886
o | Dot Busorsa 101
" A A 01.04.2024  https://m.edsoo.ru/00aelae8
YCTpaHCHHS
. bubmuorexa [JOK
>4 Amomumii 06.04.2024  https://m.edsoo.ru/00aelc64
55 AMpoTepHBIE CBOIICTBA OKCHJIA U bubmumorexa [IOK
THAPOKCH]IA 08.04.2024  https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
56 Kereso 13.04.2024  https://m.edsoo.ru/00ae1d86
57 Oxcupsl, TuIpoKCcH bl U comnu xene3a (1) u bubnuorexa [JOK
xenesa (1) 15.04.2024  https://m.edsoo.ru/00ae35e6
58 O000111eHIE U CUCTEMATH3aIlUs 3HAHUH 20.04.2024
9 ovenepmenmatmm saas 10 ToNe. uGorera LIOK
put A 22.04.2024  https://m.edsoo.ru/00ae3de8
«BaxHeHnme MeTaIbl ¥ X COSAMHEHUS
Brruncnenus mo ypaBHEHUSIM XUMHUECKUX
o | ot com o pcen s BuGorsa 101
ACDXHT TP i 27.04.2024  https://m.edsoo.ru/00ae1750
BerancneHuss MaccoBOii T0JIM BBIXOA
MIPOJYKTa PEaKiuu
61 OO0o001IeHrEe U CHCTeMAaTH3aINs 3HAHUN 29 04.2024
62 KontponbHas padora Ne4 o reme
«Baxxkueimune MeTauibsl 1 UX COSIUHEHUS 04.05.2024
63 BemectBa 1 Matepuanbl B TOBCETHEBHOM bubnmnoreka [JOK
JKW3HU YeIoBeKa 06.05.2024  https://m.eds00.ru/00ae3f50
64 XUMHUYECKOE 3arpsA3HEHUE OKPYKAOUIEN bubnmuorexa [JOK
CpeIbl 11.05.2024  https://m.edsoo.ru/00ae4270
65 Ponp xumuM B pelieHnn 3KOJI0THYECKUX bubnnorexka [JOK
poOeM 13.05.2024  https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O600611eH1Ee 1 bubnmoreka [JOK
cHUCTeMaTH3aIvs 3HaHUI 18.05.2024  https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O6o011eHuE 1 bubnuoreka [IOK
cUCTEMAaTH3aInsI 3HAaHUHN 20.05.2024 @ https://m.edsoo.ru/00adb33c



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
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

68 PesepBHblil ypok. O60011eH1e 1 1 bubnmoreka [JOK
CUCTEMaTHU3aIUs 3HAHUM 25.05.2024  https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I1O 68 4 7
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YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
HNPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUISI YYEHUKA

» Xumus, 8 kiacce/ I'abpuensu O.C., Octpoymos WU.I'., CnaakoB C.A., AKiOHEpHOE
obmectBo «M3aatenbcTBo «lIpocBenienue»

» Xumus, 9 knacc/ ['abpuensa O.C., Octpoymos U.T'., Cnaakxos C.A., AKiMOHEpHOE
obmectBo «M3aatenbcTBo «lIpocBemenue»

METOANYECKHUE MATEPHUAJIBI JIUISA YYUTEJIA
O. C. I'abpuensH. Ypoku XUMUM B 8 Ki1acce
O. C. I'abpuensiH. Ypoku xumuu B 9 kiacce

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET



