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HOACHUTEJBHASA 3AIIMCKA

[IporpamMma o X¥UMHM Ha YPOBHE OCHOBHOTO OO0IIIET0 00Opa30BaHMs COCTABJIEHA HA
OCHOBE TpeOOBaHUM K pe3ysibTaTaM OCBOEHHUS OCHOBHOI 00pa3oBaTeNbHON MPOrpamMMbl
OCHOBHOTO 00111eT0 00pazoBanus, npeactaBieHHbIX B PI'OC OO0, a Takke Ha OCHOBE
benepasibHOM paboyeil mporpaMMbl BOCIIUTAHUS U C YYETOM KOHIICHIMHU MPENogaBaHus
yuebHOro mpenMera «XuMmus» B 00pa3oBaTeNbHBIX oOpraHuzanmusx Poccuiickoii
denepanum.

[Iporpamma no xumun Ja€T NpeACcTaBiICHUE O LENAX, 00IIel cTpaTeruu oOy4eHus,
BOCIIUTAHUS U PA3BUTUS 00YUAIOIIKUXCS CPEICTBAMU Y4EOHOTO MpeMeTa, YCTaHABIUBACT
00s3aTeNbHOE MPEAMETHOE COJEpKAHUE, MPEIyCMATPUBAET paACHpPEACSIEHUE €ro Io
KJIaccaM U CTPYKTYpPUPOBAHUE IO pa3jiesiaM U TeMaM MPOTpaMMbl IO XUMHH, ONPEETseT
KOJINYECTBEHHBIE U Kau€CTBEHHBIE XapaKTEPUCTUKHU COACPKAHUS, PEKOMEHIYEMYIO
MOCIEAOBATEIbHOCTh  M3YYEHHUS]  XMMHM C  Y4ETOM  MEXOPEAMETHBIX U
BHYTPUIPEIMETHBIX CBSI3€H, JIOTMKA y4eOHOTO Mpollecca, BO3PACTHBIX OCOOECHHOCTEM
oOy4Jaronuxcsi, ONnpeneaseT BO3MOKHOCTH NpeIMeTa JUisl pealn3aluuu TpeOOBaHUU K
pe3yibTaTaM OCBOECHHSI OCHOBHOM 0Opa30BaTelIbHOM MPOrpaMMbl HA YPOBHE OCHOBHOIO
oO1ero oOpa3zoBaHus, a Takke TpeOOBaHUN K pe3ysibTaTaM OOYy4YEeHHs] XUMUU Ha YPOBHE
1eJiel M3y4YeHusl MpeaMeTa U OCHOBHBIX BHUJIOB YUCOHO-IIO3HABATEIBHON JESITEIIBHOCTH
00y4arolerocsi N0 OCBOCHUIO y4eOHOTO COAECpKAHMUSL.

3HaHWE XUMHUM CIYXXUT OCHOBOM i1 (POPMHUpPOBAHUST  MHPOBO33PEHUS
oOy4Jaronierocsi, €ero NpeaCTaBI€HUN O MaTepualbHOM €IMHCTBE MHpPA, BaXXHYIO POJIb
UrparT GOpMHUpPYEMbIE€ XUMHUEH MPECTABICHUS O B3aHMMOIPEBPAIICHUSX YHEPTUU U 00
HBOJIIOIIMU BEIIECTB B MPHUPOJIE, O MyTIX PelIeHUs II100adbHBIX MPoOIeM YCTOMYUBOTO
pPa3BUTHUSL YEIIOBEYECTBA — CBHIPHEBOM, JHEPreTHMUYECKOW, MUIIEBOM W SKOJIOTHMYECKOU
0€30MacHOCTH, MPOOJIEM 3IpaBOOXPAHECHMUS.

N3yuenne xumun:

CIIOCOOCTBYET peau3alii BO3MOXKHOCTEH I CaMOpa3BUTHS U (HOPMHUPOBAHUS
KYJbTYPBI IMYHOCTH, €€ 00111el U (yHKIIMOHATLHOU IPaMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHUE MBIIUIEHUS M TBOPYECKUX CHOCOOHOCTEU
oOyJarommxcsi,  HaBBIKOB ~ HUX  CAMOCTOSITEILHOM  y4eOHOM  JesATEeTbHOCTH,
OKCIIEPUMEHTAILHBIX M HWCCJIEAOBATENIbCKUX  YMEHHM, HEOOXOJAMMBIX Kak B
MOBCETHEBHOM XKU3HU, TaK U B TPOPECCHOHATILHOM JCSITEIBHOCTH;

3HAKOMUT CO CIEU(PUKON HAYYHOTO MBIIIICHHUS, 3aKIa/IbIBA€T OCHOBBI IIETTIOCTHOTO
B3IUIsSIa HAa E€IWHCTBO MPHUPOJABI M YEJOBEKA, SIBISETCS OTBETCTBEHHBIM HTalloM B
(hopMUPOBAHUM €CTECTBEHHO-HAYYHON IPaMOTHOCTH O0YJarOIIUXCS;



croco0CTBYET (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM
3HaHUAM, K NPUPOJE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B AKOJOTHMYECKOE OOpa3oBaHUE
00yyaroImmxcs.

Jlanubpie HampaBieHUss B OOY4YEHHMM XUMHUU OO€CIEeUMBAIOTCS CHEIU(pUKON
coliepKaHusl y4eOHOTO IPeIMEeTa, KOTOPhIN SIBIISETCS MEIarornyecku aJarnTHPOBAaHHBIM
oTpakeHueM 0a30BOM HAYKH XUMHH Ha OTIPEICTIEHHOM 3Tare e€ pa3BUTHSI.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHWsS OPHUEHTHUPOBAH Ha
OCBOCHHME OOYy4YalOIIMMHCS CUCTEMbl TMEPBOHAYAIBHBIX TMOHSATUNH XUMHUHU, OCHOB
HEOPraHMYECKOM XUMHUHM M HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX IOHSITHUH OPraHHUYECKON
XUMUHU.

CtpykTypa coAepkaHHs TpOrpaMMbl 10 XHUMHH C(HOPMHpPOBaHA HAa OCHOBE
CHUCTEMHOIO MoaxoAa K €€ n3ydeHuro. CoaepaHue CKIaIbIBACTCA U3 CUCTEMBI MOHSATHI
0 XMMHYECKOM JJIEMEHTE U BEIIECTBE M CUCTEMBI MOHATUHN 0 XUMU4ecKoil peakuuu. O0e
3TU CUCTEMBI CTPYKTYPHO OPTraHU30BaHbI IO MPUHLUILY IOCJIECIOBATEIBHOIO Pa3BUTHS
3HAHHUI HA OCHOBE TEOPETUUYECKHUX MPEICTABICHUN Pa3HOTO YPOBHH:

— QTOMHO-MOJIEKYJISIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akoHa /l. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XUMUHU;

— YYE€HHUsI O CTPOCHUU aTOMa U XUMHUYECKOU CBS3H;

— IIpEeACTABICHUM 00 JIEKTPOJUTHUECKON JUCCOIMALIUM BEIIECTB B paCTBOPAX.

Teopernueckue 3HaHUS PACCMATPUBAKOTCS HA OCHOBE SMIIMPUUYECKHU MOJYYECHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCJIEAOBATEIBLHO OT OJIHOIO YPOBHS K JIPYTOMY,
BBIMIOJTHSAA (PYHKIUM OOBSCHEHUS W TPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS U
BO3MOKHOCTEH MPAKTUUYECKOTIO MPUMEHEHUS U TIOJIYUYCHUS U3y4aeMbIX BEIIECTB.

OcBoeHune mporpaMMsbl 10 XUMUU CIIOCOOCTBYET (hOPMUPOBAHUIO MPEJCTABICHUS O
XMMHUYECKOU COCTABJISAIOIIEH HAYYHOM KapTUHBI MUPA B JIOTUKE €€ CUCTEMHOM MPUPOJIBL,
LIEHHOCTHOT'O OTHOIIEHHMS K HAYYHOMY 3HAHUIO U METOJaM MO3HAaHUA B Hayke. M3yuenue
XUMUU MPOUCXOAUT C MIPUBJICUEHUEM 3HAHUHN U3 paHEee U3YUYEHHBIX YUE€OHBIX TIPEAMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccb» U «Duzuka. 7 Kiaccy.

[Ipu u3ydyeHHH XUMUU TPOUCXOIUT (HOPMHUPOBAHHE 3HAHMM OCHOB XHMMHUYECKOU
HayKl Kak oO0JIaCTU COBPEMEHHOTO0 €CTECTBO3HAHMS, MPAKTUYECKOU AEATEIbHOCTU
YyeJoBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KyJbTYphl. 3ajadya y4eOHOTO
npeaMeTa COCTOUT B (DOPMUPOBAHUM CUCTEMbl XUMUUYECKUX 3HAHUNW — BaKHEHIIUX
(akTOB, TMOHATHNA, 3aKOHOB M TEOPETUYECKUX TOJIOKEHHUH, OCTYMHBIX O0000IIeHUI
MHPOBO33PEHYECKOTO XapaKTepa, s3blka HAayKd, B MPUOOIIEHWH K HAYYHBIM METOJaM
MO3HAHUS TPU H3YUYCHUHM BEIIECTB M XUMHUYECKHX peakuuii, B (HOPMUPOBAHUU H
Pa3BUTUM TO3HABATENIBHBIX YMEHUM M MX MPUMEHEHUM B Y4e€OHO-IO3HABATEIILHOU H
y4eOHO-UCCIIeI0BATEIBCKON JEATEIHHOCTA, OCBOCHUH TPABHII OE30MaCHOTO OOpaIeHus
C BEIIECTBAMHU B ITIOBCETHEBHOM KU3HMU.



[Ipy w3yyeHuMn XMMHHM Ha YPOBHE OCHOBHOTO 00Iero oOpa3oBaHUS Ba)KHOE
3HaYeHHUe MPUOOPENN TaKUE 1EIH, KaK:

— (QopmHpoOBaHHE  HMHTEUIEKTyaJbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMo00pa3oBaHUIO, COTPYAHHYECTBY, CaMOCTOSITCJIbBHOMY MPHHSTHIO  PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUAM KU3HU;

— HaIpaBJIEHHOCTh OOYYEHUSI Ha CUCTEMATUYECKOE MPHUOOIIEHUE 00YyYaIOIUXCs K
CaMOCTOSITENIbHOM TMO3HABATEIbHON JIEATEIHbHOCTH, HAYYHBIM METOJaM TO3HaHUS,
(bOopMHUPYIOIIUM MOTHUBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUH;

— o0ecrieyeHue yciaoBui, CHOCOOCTBYIOIIUX MPUOOPETEHUIO 00YUYaIOIIUMHUCS OIbITa
pa3HOOOpa3HOM NEATENbHOCTH, MO3HAHUS U CAMOIO3HAHUS, KIIOYEBBIX HABBIKOB
(KJTHOYEBBIX KOMITETEHIIU ), UMEIONUX YHUBEPCAIBHOE 3HAUCHHUE I PA3IUYHBIX BHUIOB
JEsITeIbHOCTH;

— (hopmupoBanue oOuIeil GyHKIMOHAIBHON U €CTECTBEHHO-HAy4YHON IPaMOTHOCTH,
B TOM YHUCJIE YMEHUN OOBACHATH U OLIEHUBATH SIBICHUS OKPYKAIOILEr0 MHUPA, UCIOJb3YS
3HAHUS W ONBIT, MOJYYEHHBbIE MPU U3YYCHUH XUMHH, MPUMEHSITh WX TPHU PEIICHUU
po0JieM B TOBCETHEBHOM XKM3HHU U TPYJOBON JACSITEIbHOCTH;

— (opmupoBanue y 00yYarOMUXCS TYMaHUCTUYECKUX OTHOIICHUN, MOHUMAHHS
LHEHHOCTH XUMHYECKMX 3HAHUW [UIs1 BBIPAOOTKH 3KOJOTMYECKH II€JIECO00Pa3HOro
MOBE/ICHUS B OBITY U TPYJOBOW JESATEIBHOCTH B LIETSX COXPAHEHHs CBOETO 3/I0POBbS U
OKpYXarouerl MPUPOTHON CPEbI;

— pa3BUTHE MOTHBAallMM K OOYYEHMIO, CHOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCHHMTAHUIO HA OCHOBE YCBOEHHS OOIIEUETOBEYECKUX IIEHHOCTEW, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOGUIIS U HAMPABICHHOCTH JaJIbHEHIIIEro 00yUeHMUS.

OO1iee yuCiIO YacoB, OTBEAEHHBIX AJI M3YYEHHUS XMMHUHM Ha YpPOBHE OCHOBHOI'O
oOmero o6pazoBanus, coctapisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 4aca B HEJENIO),
B 9 kinacce — 68 yacoB (2 yaca B HEJETIO).



COJAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4EJOBEKAa. XUMHS B CUCTEME HayK.
Tena u BemiecTBa. DU3NYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI W MOJIEKYJIBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
sneMeHTOB. [IpocThie U ClIOKHBIE BellleCcTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumudeckas ¢opmyna. BajJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewnlecTB. (OTHOCHUTENbHAs aTOMHas —Macca.
OTHocuTenbHAsT MOJIEKYJIsIpHAass Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COCIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHast macca. B3auMOCBsI3b KOJIMYECTBA,
MacCchbl W 4YHCIa CTPYKTYPHBIX €IMHUI[ BellecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

@uU3NYECKUE U XUMHUUYECKHUE SBICHUS. XUMHUECKas PEakus U €€ MPU3HaAKH.
3aKOH COXpaHEHUsI MacChl BEIIECTB. XMMHUYECKUe ypaBHeHUs. Kiaccudukanus
XUMHUYECKUX PEaKIUi (COeTMHEHMS, pa3JI0KEeHUS, 3aMEIIeHUsI, OOMEHa).

Xumuueckuii IKCnEpUMEHm ¢ Ucnobv3oeanuem ooopyoosanus « Touka
pocmay:

3HAKOMCTBO C XMMHUYECKOHN MOCY0M, mpaBWjiaMu paboThl B JaOOpaTOpuu U
npuémMamMu oOpailieHus: ¢ JIabopaToOpHBIM 000PYJOBAaHUEM, U3YUEHUE U OMUCAHUE
(GbU3NYECKUX CBOWCTB OOpasllOB HEOPraHWYECKHX BEIIECTB, HAOIIOJICHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JIbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUIIEHWE U KOHJCHCALMS BOJABI) U XUMHUYECKUX (TOPEHHE CBEUYH, MPOKAIUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMOJICUCTBUE MeJla ¢ KUCJIOTOM) sIBICHUN, HAOII0JIeHUE 1
OMMCAaHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakiuil (pa3inoKeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE THAPOKCHUIIA
menu (I1) npu HarpeBanuu, B3auMOJIeUCTBHE kele3a ¢ pacTBopoM conu meau (ID),
M3y4eHHE CIOCOOOB pa3fCICHUs CMECEH: ¢ MOMOIIbI0 MarHuta, (puiabTpoBaHUE,
BBITIApYBAaHUE, TUCTUIUIAIMS, XpoMaTorpadusi, mpoBeeHUEe OYUCTKH MTOBApEHHON
CONM, HaONIOJICHWE W  ONUCaHWE  PEe3ylbTaTOB  MPOBEICHHS  OIbBITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHWSI MACChl, CO3JaHUE MOJENIed MOJIEKYII
(I1IapOCTEePKHEBBIX ).

BaxxHeuine npeacraBuTe M HEOPraHUYECKHUX BELECTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopoa — 3neMeHT U mpocToe
BemecTBo. HaxokneHue kucimopoma B TpupoAe, (U3HMYECKHE W XUMHUYECKUE



cBorictBa (peakiuu ropenus). Oxcuabl. IIpumenenune kuciopoga. CrocoObl
MOJTly4eHHUsI KHUCJIOpoJa B JIabopaTOPUU M MPOMBIIUIEHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — alIoTpoIHas MOAU(GUKALNS KHCIOPO/Ia.

TemnoBoit 3h(dEeKT XUMHUUYECKOW peaklud, TEPMOXUMUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKUE pPEaKIUU. TOIUIMBO: yrojb U METaH. 3arps3HEHUE
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bopopon — anemMeHT m mpocrtoe BemecTBO. HaxoxaeHue Bogopona B
npupoae, GU3MYECKUEe U XUMHUYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
nonyyeHus. KucmoTsl u comnu.

Monsipabiii 00bEM razoB. Pac4€Tel Mo XUMHUECKUM YPaBHEHHSIM.

dusnueckne CBOMCTBA BOAbl. Boma kak pactBoputenb. PacTBOpHI.
HacellieHHbIE M HEHACBIILIEHHBIE PAcTBOPBI. PacTBOpUMOCTH BEHMIECTB B BOJE.
MaccoBast 107151 BELIECTBA B pacTBOpe. XUMUYECKUE CBOMCTBA BOABI. OCHOBaHUS.
Ponb pacTBOpoB B NpHpozie U B )KU3HU 4yenoBeKa. KpyroBopor BoJbI B NpUpOJE.
3arpsA3HeHHe NPUPOAHBIX BoA. OXpaHa M OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanusa neopranndeckux coenuHeHuid. Oxcuabl. Knaccudukanms
OKCUJIOB:  coieoOpasywomiue (OCHOBHBIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HeconeoOpasyomue. HomeHnkiarypa oxcumoB. @Du3nueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccupukanuss OCHOBaHM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. HoMeHknatypa ocHoBaHui. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [losyyeHne ocCHOBaHUM.

Kucnotel. Knaccuduxanusa kucnor. Homenknarypa kucnor. Gusndeckue u
XAMHUYECKUE CBOWCTBA KUCHOT. Psan axktuBHoctm meramnoB H. H. bekerosa.
[lony4yeHne KUCIIOT.

Comu. HomeHnknarypa coseii. OU3NYECKUE U XMMHYECKHAE CBOWCTBA COJIEH.
[Tomydyenue conen.

['eneTnueckas CBSI3b MEXKY KJIaCCAaMU HEOPTAaHUYECKUX COCAUHEHUM.

Xumuueckuii Ixkcnepumenm ¢ uchoavioeanuem ooopyoosanusn « Touka
pocmay:

KaueCTBEHHOE OTIPE/ICIICHUE COJEPKaHMsI KUCIOPO/Ia B BO3AyXe, MOTyUYEHUE,
coOupaHue, paclio3HaBaHUE M U3yUYCHHUE CBOWCTB KUCIIOPO/Ia, HAOIIOICHHE
B3aMMOJICUCTBHS BEIICCTB C KUCIOPOJAOM U YCIIOBHUSI BOSHUKHOBEHHSI
MpeKpallieHus TopeHus (1moxapa), 03HaKOMJICHHE ¢ o0pa3iiaMu OKCHJIOB U
OIMMHMCAaHKE X CBOMCTB, OJIyYCHHE, COOMpPaHKE, PACTIO3HABAHNUE U N3YUCHUE
CBOMCTB BOJIopojia (ropeHue), B3aumMoAeicTBre Bojgopoja ¢ okcuaom meau (1)
(BO3MOYKHO MCIIOJIB30BaHUE BUICOMATEPHUAIIOB), HAOI0ICHHE 00Pa3IOB BEIIESCTB
KOJIMYECTBOM | MOJIb, MCClIeI0BaHHE OCOOCHHOCTEH PAaCTBOPEHUS BEIIIECTB C
Pa3IMYHON PACTBOPUMOCTBIO, IPUTOTOBIIEHHUE PACTBOPOB C ONPEACIEHHON



MAaCCOBOU JIOJIEW PACTBOPEHHOIO BEILIECTBA, B3AUMOJECHUCTBHAE BOAbI C METAILIAMU
(HaTpueM U KaJibIleM) (BO3MOKHO MCIIOJIb30BaHUE BUICOMATEPHUATIOB),
HCCJIEIOBAaHUE 00PA3I[0B HEOPTAHMYECKUX BEIIECTB PA3IMYHBIX KIACCOB,
HaO0JI0ICHUE U3MEHEHHUS OKPACKH UHJIMKATOPOB B PACTBOPAX KUCIOT U IIEJIOYEH,
u3ydyeHue B3aumoierctBus okcuna Meau (I1) ¢ pactBopom cepHOM KUCTOTHI,
KHUCJIOT C METAJJIAMHU, PEAKIIUN HEUTpaIu3aluu, oJIydeHUe HEPaCTBOPUMBIX
OCHOBAHUM, BHITECHEHUE OJIHOTO METajuia IPYTUM U3 PaCTBOpa COJIM, PEILICHUE
AKCIEPUMEHTAJIbHBIX 3a]1a4 10 TeMe «BakHelIne KJIacchl HEOPraHUIECKUX
COEIMHECHUI.

Ilepuoguvecknii 3axkoH u Ilepmoamyeckas cucTeMa XMMHYECKHX
aemMenToB JI. M. MenpeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OKHCIUTEIBHO-BOCCTAHOBUTEIbHbIC PEAKIUH

[lepBble MOMBITKH KiIacCU(UKALMM XUMUYECKUX 3JeMeHTOB. IloHsTHE O
IPYIIax CXOJHBIX JJIEMEHTOB (IIEJOYHBbIE M IIEJIOYHO3EMEIbHbBIE METAJLIbL,
rajioreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOPbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
Y TUJIPOKCHUIBI.

[lepunonnueckunii 3akoH. [lepuonnueckas cuctemMa XMMHUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. KopoTkonepuonHas W JUIMHHONEpUOAHAs  (OpMBI
[Teprnonnueckoit cucrembl xumudeckux 3emeHToB JI. . Menneneesa. [lepruoast
u rpynmbl. OHU3WYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
IPYIIIBI 2JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M3oronel. DnekTponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04eK aroMOB TepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
[lepnognueckon cucremsl [[. 1. MenneneeBa. XapakTepucTUKa XHMHYECKOTO
3JIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX JJIEMEHTOB,
METaJUIMYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIAM U IIEPUOIAM.

3nauenue [leprnonanueckoro 3akona u [leppoanveckoil CuCTEMbl XUMHYECKHUX
DJIEMEHTOB I pa3BuUTUA Hayku W mnpaktuku. [[. V. MenneneeB — yd€Hbld U
IpaKJaHUH.

Xnumuueckass cBs3b. KoBaJlleHTHas (moJisipHass M HENOJSpHAas) CBS3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX IEMEHTOB. FIOHHAs CBA3b.

Crenenb  okucieHusl.  OKHUCIMTENbHO-BOCCTAHOBUTENbHBIE  PEAKIUU.
[Iponiecchbl OkuceHns U BOCCTaHOBIEHNs. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumeHm ¢ ucnonvzoeanuem ooopyoosanusn « Touka
pocmay:

HN3Yy4YCHHUC 06pa3u0B BCIICCTB MCTAJIJIOB W HEMCTAJIIOB, B3aI/IMO)ICI‘/’ICTBI/Ie
Ir'maApoKCuaa IIMHKa C paCTBOpaMHM KHCIIOT H Iuenoqeﬁ, IMPOBCACHUC OIIBITOB,



WUTIOCTPUPYIOUIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIui
(ropenue, peakliMy pa3IoKEeHUs], COSTUHEHU).

Mescnpeomemmnbnie ceasu

Peanuzanuss MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHHH XUMHHM B 8 Kilacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJCIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHATHUS: Hay4YHbIN (DakT, runoresa, TeOpus,
3aKOH, aHallu3, CHHTE3, Kiaccuukanus, MepuoJIUYHOCTh, HaOII0ICHUE,
HKCHEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usuka: Marepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIBI, PAJUOAKTUBHOCTD, MOJIEKYJA, JJIEKTPUUYECKHUM 3apsJl, BEIIECTBO, TEIO,
00BbEM, arperaTHoe COCTOSIHUE BEILECTBA, ra3, (pU3M4YecKue BEIUMYMUHBI, €IHHULIBI
U3MEPEHHUsI, KOCMOC, IUIAaHETHI, 3BE€3/1b1, CoNHIIE.

buomnorus: dorocuntes, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpPANIbl, TOPHBIE MOPOJBI,
ITOJIE3HBIE UCKOMAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYeCKasi peaKkIus

[lepnogmueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUM CBOMCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJIOB, Kalaus, KaIbLUA U HX
COCOMHEHUN B COOTBETCTBMU C IIOJIOKEHHUEM JJIEMEHTOB B Ilepuonnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHIbI XMMHYECKOW CBS3U. THUIBI KPUCTALTAYECKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHUUYECKOM CBS3H.

Knaccudukaiys 1 HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJAacCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanysa XuMuyeckux peakuuid Mo pa3auvyHbIM MpU3HAKaM (110 YHUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEMJIOBOMY 3(PQeKTy, IMo
U3MEHEHHUIO CTETEeHEN OKHUCICHHUS XMMHYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U SHAOTEPMHUUECKUE PEAKIUHU, TEPMOXUMUUYECKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH XuUMUYecKoi peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOpAaTUMBIX XUMHUYECKUX peakiusiX. [IoHsITHE 0 TOMOTEHHBIX U TeTePOTreHHBIX
peakuusx. [lonsarne o karamuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,



BIIMAOOIME HaAa CKOPOCTb XUMHYECKOM p€akunn " IIOJOKCHHUC XHMHNYCCKOIO

PaBHOBECHSL.
OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKI[MU,  JJICKTPOHHBIM  OanaHc
OKUCJIUTEIbHO-BOCCTAHOBUTEIILHOU peaKuuu. CocraBiieHue YPaBHEHUM

OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ pEaKUUMd €  HCHOJB30BaHMEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 37EKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Karnonsl, annoHpl. MexaHW3M JIuCCOLMALMM BEUIECTB C PA3IUYHBIMU BUAAMHU
XxuMHUYecKol cBs3u. CteneHs nucconnanuu. CUibHbIE U ca0bIe 3JEKTPOIUTHI.

Peakunu noHHOro oOMeHa. Y cioBusl MPOTEKaHUs PEaKIMil HOHHOTO OOMEHa,
NOJIHBIE M COKpAalIEHHbIE HOHHBIE ypaBHEHUs peakuuid. CBoOWCTBa KHUCIOT,
OCHOBAaHMM UM cCOJell B CBeTE€ MPEACTAaBICHUNA OO0 3JIEKTPOJUTUUYECKON
nucconuanuu. KauectBeHHble peakiiuu Ha HOHBI. [IoHATHE O THIPOIIU3E CONEM.

Xumuueckuii IKCnepumenm ¢ ucnov3oseanuem ooopyooeanusa «Touka
pocmay:

O3HAKOMJIEHUE C MOJEISIMU KPUCTANIMYECKUX PEHIETOK HEOPraHMYECKUX
BEUIECTB — METAJUIOB U HEMETAUIOB (rpaduTa M anamasza), CI0XKHBIX BEIIECTB
(x70puaa HaTpusi), UCCIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMHUYECKOW PEaKIUU
OT BO3JICUCTBHS PA3IUYHBIX (DAKTOPOB, MCCIECIOBAHUE IIIEKTPOIPOBOJHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALUMU KHUCIOT, IIEJIOYEd W COJIeU
(BO3MOXKHO  MCIIOJIb30BAaHME BHJEO MaTepUaloB), IPOBEICHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPU3HAKW  MPOTEKaHWs  peakuuid HMOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHHE BObI), OIBITOB,
WUIKOCTPUPYIOLIMX ~ NPUMEPBI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKUUU
(ropeHue, peaklMu paslIoKEeHUs, COEIMHEHHUs), PACIIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEAaKLUUMi HAa HOHBI, pEIIEHUE
DKCIIEPUMEHTAJIbHBIX 33/1a4.

HemeTaJuibl 1 X COeIMHEHUS

OO6mrast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (U3HUECKHUe CBOICTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWUMHUYECKHE CBOWCTBA HAa MpUMEpe  XJjopa
(B3aMMOJEUCTBHE C METAJIaM{, HEMETAUIAMH, IIEeJI0YaMH). XJIOPOBOJOPO.
ConsiHast KucCioTa, XUMUYECKHE CBOMCTBA, MOJy4YEHHE, NMpUMeEHeHue. [lericTBue
XJIOpa U XJOPOBOAOPOZA HA OpPraHu3M 4YeJioBeKa. BakHeWinume XJIOpUAbl U HX
HaxO0JICHUE B IIPUPOJIE.

O6mast xapaktepuctuka sneMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUEe CBOMCTBA
MPOCTBHIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoilicTBa cepbl. CepoBOIOpOJ, CTpOCHUE, (PU3HYECKHE U



XUMUYECKre CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnast kucinoTta, ¢uU3MYECKME ¢ XUMHUYECKHE CBoOicTBa (oOmMe Kak
OpeCTaBUTEN KiIacca KHCIOT H crneuuduueckue). XUMHUECKHE PpEaklvu,
JeXalyue B OCHOBE IMPOMBILIUIEHHOTO CHoco0a MOMY4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoil kucaoThl. CoJii CEpHOM KUCIIOTHI, KAUeCTBEHHAs! PEaKis Ha
cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSIMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHKE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OO6mast xapakTepucTuka 3JeMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENIEHU OKHCIICHUS. A30T, paclpOCTpaHEHHUE B MPHUPOJIE,
dusznyeckue U XxuMudeckue cBoictea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
dbu3nYecKre 1 XMMHUECKHE CBOMCTBA, MOJMydeHUe U npuMeHenue. Coau aMMOHMUS,
ux GU3NUEeCKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOoJiydeHHe, (U3MYECKHE U XHUMHYECKUE
cBOMcTBa (0OIIME KaK TMPEICTAaBUTENS Kiacca KHUCIOT W cHenuduueckue).
Hcnonb30oBaHWEe HUTPATOB U COJIM aMMOHHMSI B KauyeCTBE MHUHEpaJIbHBIX
ya00peHnil. XuMHUYEeCKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCTIOTHBIE MOXAM, 3arps3HEHHE BO3AyXa, IMOYBBI U BOAoEéMOB). Docdop,
aloTponHeie Moaudukamuu (ochopa, GU3MUECKHE WU XUMHUYECKHE CBOMCTBA.
Oxkcug docdopa (V) u bochopHas kuciaota, Pu3NIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanne GpocdaroB B KaUeCTBE MUHEPAIBHBIX YIOOPEHUM.

O6mast xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTEMEHU  OKHUCJICHHUS.  YIJIEpOA,  aJUIOTPOIHBIC
MOAU(UKAIINKM, PACIPOCTPAaHEHHUE B Mpupoae, (GU3NYECKUE U XUMHUYECKHE
cBoicTBa. Ancopouus. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
bu3MYecKue W XUMHUYECKHE CBOMCTBA, JCHCTBUE HA JKUBBIC OpPTaHU3MBEI,
MOJIyYCHUE U TPUMEHEHHE. DKOJOTUYECKUE MPOOJIEMBI, CBSI3aHHBIE C OKCHIOM
yraepoaa (IV), rumoresa riao6anbHOrO TMOTEIJICHUS KiIWMaTa, MapHUKOBBIN
addekt. YronpHas KuciaoTa U €€ coyu, uX Pu3nuecKkue U XMMHUYECKHUE CBOMCTBA,
noJlydeHue W mnpuMeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonb3zoBaHue KapOOHATOB B ObITY, MEIUIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO34MCTBE.

[lepBoHavabHBIE TTOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, TaHOJI, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKU YIIEBOAOPOAOB (yrojib, MPUPOJIHBINA Ta3, HEPTH),
MPOAYKTHI WX TmepepaboTku (O€H3WH), UX POJb B OBITY W MPOMBIIUICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKN BaXKHBIX BEIIECTBAX: KUpax, Oelkax, yrieBojax — U ux
polii B JKM3HU UeJOBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYECKUX U
HEOPTraHUYECKUX COEIMHEHUN.



Kpemuuii, ero ¢Qusmueckne u XUMHYECKHE CBOMCTBA, TIONYyYEHUE H
npuMenenue. CoenuHeHus KpeMHusi B mpupoje. OOuue mnpeacTaBiieHUs 00
okcunie kpemausi (IV) u kpemaueBoi kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
ObITYy, B IIPOMBIIIUICHHOCTU. BakHeline cTpouTenbHble MaTepHallbl: KepaMuKa,
CTEKJIO, IIEeMEHT, O0eToH, xkene300eToH. [IpobnaemMbl 6e30macHOro MCHOJIb30BaHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B MOBCEIHEBHOM JKU3HHU.

Xumuueckuii Ikcnepumenm ¢ uchoavioeanuem ooopyoosanusn « Touka
pocmay:

M3y4YeHHE 00pa3l0B HEOPTaHMYECKUX BEIIECCTB, CBOMCTB COJSTHOM KHCIIOTHI,
IPOBEJICHIE KaueCTBEHHBIX PEaKIMi Ha XJIOPUI-UOHBI U HAOIIOJCHHE MPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpa)Xaromme (PU3NUEeCKHe M XUMHYECKHE CBONCTBA
rajJlor€éHOB M MX COEIMHEHUH (BO3MOYKHO MCIIONIb30BaHUE BHIEOMATEPUATIOB),
O3HaKOMJIEHME C oOpa3lamMu XJOpPUAOB (TaJOT€HUAOB), O3HAKOMIIEHHE C
oOpazmaMu  ceppl HU €€  COCAUHEHHSIMU  (BO3MOXKHO  HCIIOJH30BaHUE
BHJICOMATEpUAIIOB), HAOJIIOAEHUE Mpoliecca OOyIJIMBaHUS caxapa Mo JeHCTBUEM
KOHLIEHTPUPOBAHHONW  CEPHOM  KHCJIOTHI, MW3YYEHHUE XHMHYECKUX CBOMICTB
pa30aBIIEHHOMN CEpPHOM KUCIIOTHI, MPOBE/ICHNE KAaUeCTBEHHOM peakIuu Ha cylbdart-
UMOH U HaOJIOJeHUE MpHU3HaKa €€ NMPOTEKaHUs, O3HAKOMJICHHE C (PU3HUYECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COEIUHEHHH (BO3MOXKHO HCIOJb30BaHHUE
BHJICOMATEpHUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOJyYeHUE,
coOupaHue, paclo3HaBaHWE W HU3YYEHHE CBOMCTB aMMHUaka, IPOBEJCHHUE
KaueCTBEHHBIX PEaKIMid Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHue Nmpu3HAKOB
UX IPOTEKAHHUsI, B3AMMOJIEVCTBAE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBIO
(BO3MOXXHO  HCIIOJB30BAHHE  BUAEOMATEPHUAJIOB), U3yyeHue  Mojelen
KPUCTAUTMYECKUX peIETOK anMasza, Tpadura, dyiiepeHa, O3HAKOMIIEHUE C
MPOIIECCOM  afCOPOIIMM  PACTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YIIEM U
yCTPOMCTBOM NPOTHBOTa3a, MOJIy4YeHHE, COOMpaHHe, paclio3HaBaHUE U U3Y4YECHHE
CBOMCTB YIJIEKMCJIOTO ra3a, IpOBEJICHHE KauyeCTBEHHBIX peakuuil Ha KapOoHAT U
CWJIMKAT-UOHBl M M3yYEHHE TMPU3HAKOB MX TMPOTEKaHUS, O3HAKOMJIEHUE C
MNPOAYKIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxxHenme HeMETaIUIbl U UX COCTUHEHUSD.

MeTaJibl 1 MX COeIMHEHU S

OO01mast XxapakTepUCTHUKAa XUMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAHUU
ux noyiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U.
MenpeneeBa u ctpoeHusi aToMoB. CTpoeHHE MeTauioB. Meraunueckas CBsi3b U
METAJJIMYECKas: ~ KpUCTa/UIMUecKas  pemeTka.  DIEKTPOXUMUYECKUU  psif
HaIpsHDKeHUN MeTaiioB. u3nueckue U XUMHUYECKHE CBOMCTBA MeTayioB. OO0mue
CcrocoObl Toy4eHus: MeTayioB. IloHATHE O KOpPpPO3UM METAIJIOB, OCHOBHBIE



CrocoObl 3amuThl UX OT Kopposwu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoOH32a) ¥ UX IPUMEHEHNE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsie mMeTamnel: nonoxeHue B [lepuoanyeckon cucremMe XMMHYECKHX
sanemenToB . 1. MenpaeneeBa, CTpOCHHME MX aTOMOB, HaXOXKJICHUE B MIPHUPOJE.
dusznyeckue ¥ XMMHUYECKHEe CBOMCTBA (Ha mpuMmepe HaTtpus U Kamus). OKCUIbl U
TUJIPOKCUABI HaTpus W Kanuda. [IpuMeHeHne WIEeIOYHBIX METAUIOB M HUX
COCIUHCHMMU.

IllemoyHO3eMeIbHBIE METAIbl MarHuid W KajJdbLIMH: TOJIOKEHHE B
[Tepuomnueckon cucreMe xumudeckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxueilue coequHEHHUs Kalblusg (OKCHUJA, THUIPOKCUI, COJIH).
JKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AlnroMuHUN: TTookeHue B [leproandeckoi cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MengeneeBa, CTpOEHHE aToma, HAXOXAEHHWE B mpupojae. dusnmueckue u
XUMHUYECKHE CBOMCTBA allOMUHUSI. AMQPOTEpPHBbIE CBOMCTBA OKCUAA U THAPOKCH]IA
aJIFOMUHUS.

Kenezo: nonoxenue B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoE€HHE aToMma, HaxOXJIeHUE B mnpupoae. Duznmyeckue u
XUMHYECKHE CBOMCTRBA kene3a. OKCUIbI, THAPOKCUIBI U conu xkenesa (I1) u xenesa
(IIT), ux cocras, CBOMCTBA U MOJTYyUYCHHUE.

Xumuueckuii Ikcnepumenm ¢ uchoavioeanuem ooopyoosanusn « Touka
pocmay:

O3HAKOMJICHME ¢ o0Opa3llaMd METAJIOB U CIUIABOB, WX (DU3UYECKUMU
CBOMCTBaMH, M3Y4Y€HHUE  PE3YyJIbTATOB  KOPPO3UU  METAIOB  (BO3MOXKHO
UCIIOJIB30BaHUE BHUJECOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS OKCHJIA
KaJbllUsl W HATpUs C BOJIOM (BO3MOXKHO MCIIOJIB30BAHUE BUJICOMATEPHUAIIOB),
HCCJIEJIOBAHUE CBOMCTB ECTKOM BOJIbI, MPOIECCa TOPEHUS XKeJe3a B KUCIOPOJE
(BO3BMOXKHO  KCMOJIb30BAaHWE  BHUJICOMATEPUANIOB), MPU3HAKOB  MPOTEKAHUS
KAueCTBEHHBIX PEAKIMI HAa MOHBI: MarHusi, KajbllMs, aJIIOMUHUS, [IUHKA, JKeje3a
(I1) u xenesza (III), mequ (1), HaGrOEHUE M OMTUCAHUE TPOIECCOB OKPAITMBAHMS
MJaMEHW MOHAMM HATpus, Kajaud W Kajdblus (BO3MOXXHO HCHOJIb30BaHUE
BHJICOMATEPHAIIOB), HCCIICIOBAaHNE aM(POTEPHBIX CBOKWCTB THAPOKCHAA ATIOMUHUS
Y TUIPOKCHUIA IMHKA, PElIEHNUE dKCIIEPUMEHTAIBHBIX 3aa4 110 TeMe «Baxueime
METaJIJIbl U UX COCIMHCHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBsa m Marepuanibl B ITOBCEIHEBHOM KHU3HM YEIOBEKa. be3omacHoe
WCIIOJIb30BaHME BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XUMHUUYECKUX 0KOraxX M OTPABIICHUSX.



XUMUYECKOE 3arpsi3HEHHE OKpYKaronied cpeabl (MpeaeiabHas I0mycTUMast
KOHIIEHTpalus BemlecTs, nainee — [1/1K). Ponb xuMuu B pemieHun 3K0JIOrMYeCKUX
npooJieM.

Xumuueckuii IKcnepumenm ¢ ucnonvioeanuem ooopyoosanusn « Touxa
pocmay:

u3ydeHue oOpaslloB MaTepUalioB (CTEKJIO, CILIAaBbl METAJUIOB, MOJIMMEPHBIE
MaTepuabl).

Mesicnpeomemmunie céazu

Peanmnsanuss MeXNpeIMETHBIX CBSI3€M INPU W3YYEHHM XUMHM B 9 Kiacce
OCYLIECTBJISIETCS 4Y€pe3 HCIIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUH, TaK U MOHITHH, SBJISIOIIUXCS CUCTEMHBIMU I OTAEJIbHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1ue ecTecTBEHHO-HAyYHbIE MOHATUS: HAy4HbIM (DaKT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHaM3, CHUHTE3, KIACCH(PUKALMS, TEPUOJAUYHOCTh, HAOIIO/IEHUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHE, MOJIEIb, SBIEHUE, MaPHUKOBBIN
s peKT, TEXHOIOTHS, MaTCPHUAIIBI.

®dusnka: Marepus, aToM, D3JEKTPOH, IPOTOH, HEWTPOH, HOH, HYKJIUZ,
W30TOIBI, PAJUOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKUN 3aps, IMPOBOJHHKM,
NOJIYIPOBOJHUKH, JIUAJIEKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KPUCTAJUIMYECKAs
pemérka, CIulaBbl, (PU3MUECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CoNHIIE.

buonorusi: ¢orocunres, npixaHue, Ouocdepa, 3KOCUCTEMA, MHUHEPATbHBIE
yI00pEHMS, MUKPO3JIEMEHTBI, MAKPO3JIEMEHTBI, TUTATEIbHbIE BEILIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpaNIbl, TOPHbBIE MOPOJBI,
II0JIE3HBIE UCKOIIAEMBIE, TOIUINBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMA POCCUHUCKUMU
COIIMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, MPUHSTBIMU B
oOlIEeCTBE TMpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIMN 00YUYaIOIINXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBAaTbCS CHUCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OIBITA AEATEIBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTprmoTH4YeCcKOro BOCIMTAHUA:

LIEHHOCTHOT'O OTHOIIECHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACJICAWI0, TOHWMAaHWS 3HAYEHHUS XMMHYECKOWM HAYKH B KU3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOU MH(pOpMaIMeil o
MEPENOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpaA U OOIIIECTBA;

2) rpamx/aaHCKOr0 BOCIMTAHUS:

MPEACTABICHUS O COLMAIBHBIX HOpPMax H MPaBUJIAX MEKINYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX TPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecC€ OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMIOBEJECHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUA:

MHPOBO33PEHYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHs HAYKU U COCTABJISIOLIME
OCHOBY JIJI1 TIOHUMAHMS CYIIHOCTH HAYyYHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATENIbHBIE MOTHBBI, HAIIPABJICHHBIC HA MOJYYEHHUE HOBBIX 3HAHUU MO
XUMHH, HEOOXOJHMMBIC IS OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHOM, MH(GOPMAIIMOHHOW M YUTATEIbCKOW KYyJIBTYpPhI, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4E€OHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATypOi, JOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYeHHUI0 U TMO3HAHHWIO, JI0003HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTH K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) opMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIHEACTBUN U
HEMPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOT0Js1, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIIOJIEHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHuH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HH;

S) TPyAOBOro BOCIIUTAHUS:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil u Tpyda pa3InyHOro posa,
YBaXEHUE K TPyAYy U pe3yibTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30BaHus C YYETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeIHOW po(eCCUOHAIBHON IEATEIbHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATILHOM CpEIE;

6) PK0JIOrHYEeCKOro BOCIIUTAHHS:

HKOJIOTUYECKU II€JIECO00PAa3HOE OTHOIIEHHWE K NPUPOJie KaK HCTOUYHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMAaHUE LIEHHOCTU 3I0POBOIO U
O0e3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXUYECKOMY 3J0pOBbIO, OCO3HAHME LIEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMHU, a TAK)KE B CUTYaLUsIX,
YTPOXKAOLINX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJIydaeMble NMPU U3yUYEHUU XUMUH, NI
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, IS OBBIIICHUS
YPOBHSI  JKOJIOTUYECKOW  KyJNbTYpPhl, OCO3HaHUS TJIOOATHOTO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTel HUX peuieHus MOCPEACTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaThCS UM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHOM ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaIMETHBIX pPE3yJNbTATOB BBIJIEISIOT 3HAUMMbIEC JIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TEOopus,
IPUHLIKII, TUIIOTE3a, PakT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYToe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMeTax U IMO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, U YHUBEpPCAJIbHBIC yUeOHbIE NEeWCTBUs (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHUIO U OCYIIECTBICHHUIO YYEOHOM
JIEATECIILHOCTH.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeiicTBuA:

YMEHHUSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMW: PACKPBIBATH CMBICT XUMHUYECKUX TMOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHSIMH), HCIIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUpPATh OCHOBAHUS U
KPUTEPUH ISl KIACCH(PUKAIMKA XUMHUYECKUX BEIIECTB W XMMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBS3M MEXIYy OOBEKTaMH HU3Y4YEHUS,
CTPOUTH JIOTUUECKHE PaCCYyXIACHUS (MHAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TpoOIecCe TMO3HAHMUS TOHATUS (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIUYECKHE (3HAKOBBIC) MOJICTU, UCTIOJIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEACTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJIETBHBIX MPEJCTABICHUIN BBISBIATh U XapaKTEPU30BATh CYIICCTBEHHBIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUM,
BBIBJIATE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ucciieoBare/IbCKHe AeiCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAaueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KAayeCTBE OCHOBBI i1 (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

NMPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHUIO, OPTaHU3AIMH M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIoaaTh 3a XOJ0M IIpoiiecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, popMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOWpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHOOPMALIUIO
Pa3IMYHBIX BUJIOB U (JOPM MPEACTABICHUS, MOTYyYaeMyl0 U3 Pa3HbIX UCTOYHHKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcsl MHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHSITh Pa3INYHbIE METOJbl U 3allpoChl MPU TMOUCKE U OTOOpe
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JJIsi BBITTOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTH  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHMS PA3IMUHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATIBHYIO (hOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUIIOCTPUPOBATh PEIIAEMbIE 337a4d  HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh W AaHAJIM3UpOBaTh B Ipoliecce Yy4yeOHOW U
HCCJIEIOBATENLCKONU JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAKOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHUSI 3a/laBaTh BOMPOCHI (B XO0J€ Jauajora W (WIM) JAUCKYCCHH) IO
CyLIECTBY  OOCYXJaeMOd  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  IMO3HABATEJILHOU
JEATEIbHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTax; JEJaTh IPE3CHTALNIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (J1a00paTOpHOTO OIbITa,
1abopaTopHOM pabOTHI O UCCIIEAOBAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI Y4E€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELICHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpENCICHUE KPUTEPUEB IO OLEHKE KaudecTBa
BBITIOJTHEHHOUN pabOTHI U ApyrHe).

PerynsiTuBHBIC YHHBeEpCAJbHbIE Y4eOHbIC NCHCTBHSA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOMpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI peleHus: y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITENIbHO COCTaBJSATh WM KOPPEKTHPOBATH
MIPEUIOKEHHBIM QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C Y4YETOM
MOJTy4YEHHUS! HOBBIX 3HAHHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPEJIaraéMble B YCIIOBUU 3aJIaHUN.

HPEAMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMETHBIX peE3yJabTaTOB [0 OCBOCHHUIO 0053aTEIbHOTO
Collep KaHMs, YCTAHOBJICHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIICJISIFOT: OCBOEHHBIE OOYYalOIMMHCS Hay4yHbl€ 3HAHUS, YMEHHUS M CIOCOOBI



NEUCTBUN, crhenupuiecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATeIbHOCTH 1O  TMOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpETaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K koHIy oOyuenus B 8 kjiacce npeMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAsI U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIeMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasl peaKkuus, KiacCUuPUKaMs peakiuil: peakiuu
COCIMHEHUSA, PEaKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiunmu,
AIpO aTOMa, JJIEKTPOHHBIM CJIOM aroma, aTOMHas OpOHUTallb, pPaanyC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BeEIlEeCTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH 3TU TIOHSTHUS MPU OMKUCAHUH BEIIECTB U UX MPEBPAIICHUI;

e HCIOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JUISI COCTaBJICHHS (HOopmMys
BEILIECTB U YPABHEHUI XMMHUYECKUX PEAKIIHIL;

e ONpPENENATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApPHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KIACCy COEIUHEHUH IO
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJE€HTHAasT M HOHHAas) B
HEOPTaHUYECKUX COCANHEHUSX;

e packpeiBaTh cMbIci Ilepuonnueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT WX moJjioxkeHus B Ilepuomuueckoil cucreme,
3aKOHOB COXpPAaHEHHS MAaCChl BEIIECTB, MOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YYE€HUSI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepus3oBaTh TabmuuHyt0 Qopmy Ileprogudeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3juvaTh TMIOHATHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maieie u
OOJNBIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmune «llepuomnueckass cucTteMa XuMmuYeckux diaemeHToB J[. H.
MeHneneeBay ¢ UHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U PaCTpeIeICHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(UIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIY M COCTaBy YYACTBYIOIIMX B PEAKIINH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPAMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHMYECKOTO0 »dJieMeHTa 1o ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHue, CUCTeMaTU3aluIo, Kiaccu(uKaiuio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUS] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJEIMPOBAHUE, SKCIECPUMEHT
(peaJibHBINA U MBICIICHHBIN );

ClIieIoBaTh  NpaBWJIaM  TMOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM 000pYJIOBaHMEM, a TaKKe TMpaBUiiaM OOpaIleHUus C
BEI[ECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOJAOPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAaCTBOPOB C OMNPEACIEHHON MaCCOBOM JIOJIEW paCTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH M KUCIIOT C TTIOMOIIBIO WHIUKATOPOB
(;takmyc, dheHondTaniend, METUIOPAHK U JPYyTHUe).

K xoHiy 00yueHus B 9 kJjiacce rnpeaMeTHbIEe pe3yJbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICI OCHOBHBIX XUMHYECKMX MOHATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHWUOH, IPOCTOE BEIIECTBO,
CJI0’)KHOE€ BENIECTBO, BAJCEHTHOCTb, SJIEKTPOOTPUIIATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl PeaKIlusi, XUMUIECKasi CBs3b, TEIUIOBOU d(PdeKT
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IUCCOLMALNS, PEAKIUU WOHHOIO
oOMeHa, KaTaJu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIMTEIb,  BOCCTAHOBHUTEIb, OKHCICHHE M  BOCCTAaHOBIICHHE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMHUYECKasi CBs3h (KOBAJICHTHAs, WOHHAs,
MeTaJlTn4yecKas), KpUCTANIMYecKass pemérka, KOppo3us METaslioB,
CILJIaBbl, CKOPOCTb XHMMHYECKOW pEaKIHH, MPEACTbHO JIOMyCTUMAas
koHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHATH T TOHSITHUSA MPU OMTMCAHUU BEILIECTB U UX MPEBPAILICHUN;
HCIIOJB30BaTh XHUMHYECKYIO CHMBOJIMKY JUISI COCTaBJCHUS Gdopmyl
BEIIECTB M YPABHEHUN XUMHUYECKUX PEAKIIUA;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Pa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OMpeeIEHHOMY KJIacCy COCIMHEHUH 1o (opMynaMm, BHJ XUMHYECKON
CBs3U (KOBaJICHTHAs, WOHHAS, MeETaUIMYecKas) B HEOPraHUYCCKHUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOTO BELIECTBA;

packpsiBath cMmbIica Ilepuonmueckoro 3akona JI. M. MenneneeBa u
JICMOHCTPUPOBATh €r0 IMOHMMAHHWE: OINHUCHIBATh U XapaKTepPU30BaTh
Tabnuunyo (opmy Ilepuogmdyeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
paziuuath MOHATHUS «rJ1aBHas noarpynmna (A-rpynmna)» u «moOouyHast
noarpynna (b-rpynma)», manple u OOJbIIHE IEPUOILI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabauIe, C
YUCJIOBBIMM  XapPaKTEPUCTHUKAMU  CTPOCHHUS  aTOMOB  XMMHYECKHX
AJIEMEHTOB (COCTaB W 3apsj sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacrpefielieHue HX MO0 DJIGKTPOHHBIM CJIOSIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHUHN CBOMCTB 2JIEMEHTOB M UX COCIWHECHUMU B
npejiesiax MaJibIX MEPUOJIOB M TJIABHBIX MOATPYIN C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIUX B PEaKIUu
BEIIIECTB, MO TEIIOBOMY 3 (}EKTy, MO0 M3MEHECHHIO CTEIICHEH OKHUCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHEIUDUUECKHE XUMHYECKHE
CBOMCTBAa TIPOCTBHIX M CJOXKHBIX BEIIECTB, MOJTBEPXKIAs OMNUCAHUE
NpUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHM;

COCTaBIIAITh YPABHEHUS BJEKTPOJIUTUYECKOW JIUCCOLMAIMU  KHCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKLIMKA HOHHOIO



oOMeHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMH PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OaraHca dTUX PEaKITHii;
MIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIIATh OTHOCHUTENBHYIO MOJIEKYISAPHYIDO U MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCITMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEAKITNH;

coON0aTh  MpaBUja  MOJb30BAHUA  XUMHYECKOW  MOCYAOH H
7a00paTOpHBIM  00OpYJOBaHHEM, a TaKXe IMpaBWwia OOpamieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TIONYYCHUI0O WU COOMPaHHUIO
ra3000pa3HbIX BEUIESCTB (aMMHUaKa M YTIEKUCIIOrO ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IYTEM XJIOPHUI-, OpOMUJI-,
uonu-, kapoonart-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHNE B
BOJHBIX PacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTh OCHOBHBIC OIEPAIlMU MBICTUTEIBHON JIEATEHOCTH — aHaJIHU3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJACTBEHHBIX CBSI3€H — I WU3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKAX pEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEeHNe, MOJCIMPOBAHUE, IKCIEPUMEHT (peaabHbIM U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoaundecTBO 9acoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (UG POBbIE)
KonTposabHbie IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Pa3nen 1. [lepBoHavajbHble XUMUYECKHEe MOHATHS
XuMusg — BakHas 00/1aCcTh

11 ©CTECTBO3HAHUS U 5 ) bu6mmoreka [IOK

' MPAKTUYECKOU JI€SITEIIbHOCTH https://m.edsoo.ru/7f41837¢

YyeJIOBEKa

12 BemecTBa 1 xuMudeckue 15 | bu6nuoreka [IOK

) peakuuu https://m.edsoo.ru/7f41837¢c

Hroro no pazneny 20

Pa3nen 2. BaxkHeiiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Boznyx. Kucnopon. Ilonstue 6 bubnuoreka [JOK

' 00 oKcuaax https://m.edsoo.ru/7f41837¢c
29 Bonopona.Ilonstue o kucnorax g | bubnmnorexka HOK

’ M COJISIX https://m.edsoo.ru/7f41837¢c
)3 Boga. PactBopsl. [lonsitue 06 5 | | bubmuoreka [JOK

’ OCHOBAHHUAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIC KIIACCHI 1 | | bu6nuoreka [IOK

HCOPTaHNYCCKUX CO€IUHEHUI

https://m.edsoo.ru/7f41837¢

Uroro no pazgeny 30

Pasnean 3. [llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMOB.

Xumunueckas cBsizb. OKHCJIUTENbHO-BOCCTAHOBHUTEIbHBIE pPe€aKnuu




3.1

3.2

[lepuoauueckuii 3aKOH U
IIepuoanueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
MenneneeBa. CtpoeHue aroma
XUMHUYECKas CBS3b.
OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUU

Hroro no pasaceiny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

15

68

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢c

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢c




9 KJIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HanmenoBaHmue pa3jiesioB U TeM uu(ppoBbIe
Ne n/m P Konrpoabnbsie IIpakruuyeckue (upp )
NMPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKuu
11 [ToBTOpEeHwue U yriaydieHne 3HaHu| 5 | bubnuorexa [IOK
) OCHOBHBIX pa3/eloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubmmoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAS JUCCOIHAITHSI. g | | bubnnorexa [JOK
' XHUMHUYECKUE PEAKLIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Wroro no pasaeny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
21 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 | bubmuorexa [IOK
' snemeHToB VIIA-rpymnmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCTUKa XUMHUUECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 brbmmorexa [TOK
) PYIHIBL L-€p https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO0mas XxapakTepuCcTUKa XUMHYECKIX
bu6mmoteka IIOK
2.3 aneMeHToB VA-rpynnsl. A30T, pocdop u ux 7 1
https://m.edsoo.ru/7f41a636
COEITMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.4 sneMeHToB [VA-rpynmsl. Yriaepoa u 8 1 2 bubmmorexa [TOK
' . PYHIEL poat https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTUHECHUSI
Hroro no pazneny 25




Pa3gen 3. MeTa/iIbI M X COeIUHEHU ST

3.1 OO01e CBOMCTBA METAJLIOB 4 buGnuorexa [IOK
https://m.edsoo.ru/7f41a636
3.2 Baxkueiimue MeTamibl 1 UX COSTUHEHUSI 16 Bubmaorexa ITOK
https://m.edsoo.ru/7f41a636
Uroro no pazgeny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuaisl B JKU3HU 4EJIOBEKA 3 bubnuorexa [IOK
) B p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 buGnuorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue A dp
n/n Bcero U3YYeHUs o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcebl
| [Ipenmer xumuu. Pons xumuu B | 04.09.2024 bu6mmoreka [IOK
’KU3HU YesloBeKka. Teila U BelecTBa https://m.edsoo.ru/ff0d210c
) ITonsiTe 0 MeTO1aX MO3HAHUS B | 06.09.2024 bubmuorexa [JOK
XUMUHA https://m.edsoo.ru/ff0d227e
[Ipaktuueckas pabora Ne 1 «IIpasuia bubnnoreka [JOK
0 0 ¢ https://m.edsoo.ru/ff0d23d
3 paboThI B 1a0OpaTOpPUU U MPUEMBI 1 1 11.09.2024 ps://m.edsoo.ru c
oOparieHus ¢ J1abopaTopHbIM obopynoBanue Touku
000pyIOBaHUEM pocra
4 .C 0
4 HCTHIE BEIIIECTBA fl cMmecu. CrocoObl 1 13.09.2024 bu6mmoreka [IOK
pasneneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padora Ne 2 Eub OK
5 «Paznenenue cmeceit (Ha mpumepe 1 1 18.09.2024 nosmoreka L
. https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHON COJIN)»

6 ATOMBI 1 MOJIEKYJIBI 1 20.09.2024 bubmmorexa [OK
https://m.edsoo.ru/ff0d2a6c¢
bu6mmorexa [IOK

7 I1 1 25.09.2024

POCTRIC H CIIOACHBIC BeTliecTha 5.09.20 https://m.edsoo.ru/ff0d2a6¢

g XUMHYECKHUE DJIEMEHTBI. 3HAKH 1 bu6mmorexa [IOK

(CMMBOJIBI) XUMHYECKHUX 2JIEMEHTOB 27.09.20234  https://m.edsoo.ru/ff0d2be8
9 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. 1 02.10.2004 bubmuorexa [JOK

Xumunyeckas popmyina. BaneHTHOCTD

https://m.edsoo.ru/ff0d2eae




daTOMOB XUMHYCCKHX DJICMCHTOB

MaccoBas J0JI1 XUMHYCCKOT'O

obopynoBanue Touku

10 04.10.2024  pocra, bubmoreka [JOK

3JIEMEHTa B COEUHECHUH
https://m.edsoo.ru/ff0d350c
bu6mmoreka [IOK

11 A - .10.2024

TOMHOTMOJICRYIVIPHOC YHEHHC 09.10:2024 | ips:/im.edsoo.ru/ff0d2d50
0] .

12 THOCHUTEJIbHAs aTOMHas Macca 11.10.2024 bubmuorexa [JOK
OTHOCUTENBbHAs MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
K . Mousb.

13 OJIMYECTBO BellecTBa. Monb 16.10.2004 bu6mmoreka [IOK
MousipHast macca https://m.edsoo.ru/ff0d5230

14 DOU3NYECKUE U XUMUYECKUE SIBJIICHUS. 18.10.2024 bubmuorexa [JOK
XuMUYecKas peakius https://m.edsoo.ru/ff0d37fa
I1

15 pU3HAKHU U y'CJ'IOBI/I}I“HpOTeKaHI/ISI 73.10.2024 bubmuorexa [JOK
XUMHYECKUX PeaKLUun https://m.edsoo.ru/ff0d3al6
3 .

16 AKOH COXPAHEHHMS MacChl BEILIECTB 75.10.2004 bubnuorexa [JOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Breraucienuns konmuaecTBa, MacChl Eub 1OK

noImoTeKa

17 08.11.2024
pettectsa o ypaBHteHﬂM https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEaKIUi
Knaccudukanus XumMuaeckux

18 eaKuui (CoeAMHEHNUs, PAa3JI0KEHUS 13.11.2024 Bubmmorexa LHOK
peait A P : S https://m.edsoo.ru/ff0d3f34
3aMelIeHus, OOMeHa)

M. B. JIoMOHOCOB — y4€HBIN- Bu6 LOK
noImoTeKa

1 . 15.11.2024

? SHIHKIONEMCT. Obobmerte i 5112024 pssiim.edsoo.ru/f0d40cA
cucTeMaTu3aIys 3HaHUI
KontpoasHas padora Nel mo teme

20 HTpPOJIbHAsA padoT 10 TEM 20.11.2004 bubnnoreka [JOK
«BelecTBa 1 XUMHYECKHUE PEAKLIUM https://m.edsoo.ru/ff0d4290

21 Boznyx — cmech razos. Cocras 22.11.2024 = bubnumoreka [IOK




Bo3yxa. Kucmopox — snement u
npocroe BeuiecTBo. O30H

dusnueckre U XUMHUYECKHUE CBOMCTBA

https://m.edsoo.ru/ff0d448e

b K
22 KHCJIOpoJia (peaKIuu OKUCICHUS, 27.11.2024 nommorexa 110
https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumgax
CriocoOsI MOTydeHHUsT KHCIIOpOo/ia B
23 J1a00paTOpUH ZILIH OMLIH_UIGH}:;{OCTI/I bubmmorexa [IOK
Parop P ' 29.11.20234 hitps://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TemnoBoit 3¢ ekt xumuaeckoit obopynoBanue Touku
24 peaKkIuu, MOHATHE O 04.12.0004  PocTa,
TEPMOXMMHUYECKOM YPaBHEHUH, IK30- bubnnorexa [HOK
U DHJIOTEPMUYECKUX PEAKIUIX https://m.edsoo.ru/ff0d4790
TomnuBo (HedTh, yroib U METaH).
25 3ar $I3H€I§I/I€ql;03 yra CITOCOOBI Zro 06.12.2024 bubmorexa HOK
p Ayxa, o https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAILECHUS
[IpakTuueckas padora Ne 3 mo Teme BuG 110K
nonroTeKa
2 11 11.12.2024
6 «loxysenne u codupanne . 0 https://m.edsoo.ru/ff0d4ae2
KHCJIOPOJIa, U3YYCHHE €T0 CBOMCTBY»
7 Bonopox — anemeHT u npocroe 13.12.2024 bubnuotexa [JOK
BelecTso. HaxoxaeHnue B nmpupoje https://m.edsoo.ru/ff0d4dd0
)% dusnyeckne U XUMUYECKHE CBOMCTBA 18.12.2024 bu6mmoreka [JOK
Bosiopoaa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KHUCIIOTAX U COMSX 20.12.2024 bubmmorexa [TOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TOTy4eHHsT BOAOPO/Ia B 75.12.2004 bubnmoreka [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
31 [TpakTuueckas padora Ne 4 mo Teme 27 12.2004 bu6mmoreka [IOK

«ITomyuenue u cobupanue Boopo/a,

https://m.edsoo.ru/ff0d4{42




HU3YUYCHHUEC €TO CBOMCTB»

ModnsipHblii 00bEM ra30B. 3aKOH

bubmuorexa [JOK

32 10.01.2025
ABoraapo https://m.edsoo.ru/ff0d542e
Brruuciennsa o0béMa, KOJIMYECTBA Bu6 10K
HOJIMOTEeKA
33 15.01.2025
BOLECTRA TA3a TO €10 HIBCCTHOMY https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIK 00BEMY
Beruncnenus 00bEMOB ra30B 10 Eu6 1IOK
HOJIMOTEeKA
34 17.01.2025
YPABHCHIIO PEaiilil fa 0cHobe https://m.edsoo.ru/ff0d5708
3aKO0HA 00BEMHBIX OTHOIICHUH Ta30B
. obopynoBanue Touku
dusnyeckue ¥ XUMUIECKHE CBOMCTBA
35 BOILL 22.01.2025  pocra, bubmoreka [JOK
A https://m.edsoo.ru/ff0d587a
C i. 11 0
36 octaB ocHoBaHui. [ToHsTHE O 24.01.2025 bubaroreka [JOK
HHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pacTBOpHUTEIIb.
HacpiiieHHble 1 HEHACHIIIEHHBIE obopynosare Touxka
37 acTBOPHL. MaccoBasi 71011 BEIeCTBa 29.01.2025 = pocra, Bubnmoreka IIOK
PacTBEopaL Ao Bel https://m.edsoo.ru/ff0d5b40
B pacTBope
[IpakTuueckas padbora Ne 5 o Teme
«[IpuroroBrenue pacTBOPOB C obopynosarne Touxka
38 OIDeNeTEHHON MACCOBOM HoMeH 31.01.2025  pocra, bubnumoreka LIOK
peAl . a https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
Kontponbnas padota No2 o teme
39 HTpOJIbHAs paboT 0 TeM 05.02.2025 bubnnoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
OKcuabl: cocTaB, KiacCupUKamms,
40 HOMCIJ-:KJ'IaT a e 07.022025 ~ Dubmmorexa LIOK
yp o https://m.edsoo.ru/ff0d664e
41 [TonydyeHnue u XuMHU4YeCcKue CBOWCTBA 12.02.2025  bubnuoteka [IOK




KHCJIOTHBIX, OCHOBHBIX U
aM(pOTEePHBIX OKCHJIOB

OcHoBaHUS: COCTaB, KJ'IaCCI/I(i)I/IKaHI/ISI,

https://m.edsoo.ru/ff0d67ca

bubmuorexa [JOK

42 14.02.2025
HOMEHKIATypa https://m.edsoo.ru/ff0d67ca

43 HonyquHve U XMMUYECKHE CBOKCTBA 19.02.2025 bubnuoreka [IOK
OCHOBAaHUU https://m.edsoo.ru/ffOdfee2
K :

44 WCJIOTHI: COCTaB, KJacCU(UKaIs, 21.02.2005 bubnnoreka [HOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyyeHnue u XuMHUYECKUE CBOMCTBA obopynosanue Touxa

45 yd 26.02.2025  pocra, bubmoreka [JOK
KHUCJIOT

https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATYpA,
46 CHOCOOBI MOTYyYEHUS, XUMUYECKHE 28.02.2025 bubmmorexa [TOK
. https://m.edsoo.ru/00ad9474
CBOICTBA
IIpakTrnyeckas padora Ne 6. Pemenue obopynoBanue Touku

47 SKCIEPUMEHTAIIbHBIX 33/a4 110 TEME 04.032005  PocTa,

«OCHOBHBIE KJIACCHl HEOPTaHUYECKHUX bubnnoreka [JOK
COCTMHCHU https://m.edsoo.ru/00ad9b7c
I'eneTnueckas cBsI3b MEKy KilacCaMu b K

48 o 06.03.2025 ~ Duomioreka HO
HEOPraHMYeCKUX COCOUHEHNI https://m.edsoo.ru/00ad9a50

49 O606H}€HI/I€ 1 CHCTEMaTH3aINs 11.03.2025 bubmuorexa [JOK
3HAaHUU https://m.edsoo.ru/00ad9cb2
KonrtponbHast padota Ne3 o reme Bu6 LOK

nonroTexa

50 "O 13.03.2025

CHOBHBICVI:J'IaCCBI HEOPTraHUYECKHUX hitps//m.edsoo.rw/00ad9ela
COCTMHECHU I
[TepBbie MOMBITKY KIaCCHPUKAITUN
51 XUMUYECKUX A1eMeHTOB. [lonaTue o 18.03.2025 bubmmorexa [OK

rpymmax CXOAHbIX 3JICMCHTOB

https://m.edsoo.ru/00ad9ffa




[Tepuonuueckuii 3aKOH U
IIepnonnueckas cucrema

bu6mmoreka [IOK

52 20.03.2025
XUMHUYECKUX dieMeHToR /1. . https://m.edsoo.ru/00ada52¢
MenpeneeBa
bu6mmoreka [IOK
I1 25.03.202
>3 EPHOIEL, TPYTIIEL, NOPYHIH 5032025 https://m.edsoo.ru/00ada52¢
Crpoenue .C
54 TpoeHue atToMoB. CocTaB aTOMHBIX 27 03.2025 bubnnoreka [HOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue JIeKTPOHHBIX 000J10UeK BuG OK
55 aTOMOB 3JieMeHTOB [lepuoauyeckoii 08.04.2025 nomorexa L
https://m.edsoo.ru/00adabbc
cuctemsl [. 1. Menaeneera
XapakTepucTuKa XUMHUECKOTO
56 9JIEMEHTA 110 erf) MOJIOKEHUIO B 10.04.2005 bu6mmoreka [IOK
Ilepuonnueckoii cucreme /. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuoauyeckoro 3akoHa
57 JUISL pa3BUTHUS HAyKH I/I HpvaKTI/IKI/I. . 15.04.2025 bubnnoreka [JOK
N. MenneneeB — y4€Hbli, Ie1aror 1 https://m.edsoo.ru/00ada96e
rpaKJaHUH
C)
53 JIEKTPOOTPULIATEIIBHOCTH ATOMOB 17.04.2025 bubnuoreka [IOK
XUMHUYECKUX BJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
14 22.04.202
> OTHAJT XHMITHECKA CBA3D 04.2025 https://m.edsoo.ru/00adac34
K
60 OBAJICHTHAs MOJSPHAS XUMUYECKas 24.04.2005 bubnuoreka [IOK
CBS3b https://m.edsoo.ru/00adaab8
K
61 OBAJICHTHAs HENOJIApHAs 29.04.2025 bubnnorexka [JOK
XUMHYECKAs CBA3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCITCHUS 06.05.2025  bubmuoteka [JOK




https://m.edsoo.ru/00adae28

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC

obopynoBanue Touka

63 1 08.05.2025 = pocra, bubmmoreka [JOK
peakiumn
https://m.edsoo.ru/00adb076
bubmuorexa [JOK
64 OKHUCIIUTEIN U BOCCTAHOBUTEIH 1 13.05.2025 hitps://m.edsoo.ru/00adb076
KonrtponsHas padora Ne4 o reme Eub OK
65 «CTtpoenue aroMa. XuMU4YecKast 1 15.05.2025 nommoreka L
https://m.edsoo.ru/00adb486
CBSI3b»
66 PesepBHbIit ypok. O606?ICHHG " 1 20.05.2025 bubnunoreka [JOK
CHUCTEMAaTHU3alsa 3HaHUU https://m.edsoo.ru/00adb33c
67 PesepBHbIi ypoK. O606iueHI/Ie u 1 2.05.2005 bubnuoreka [IOK
cUcTeMaTu3alusg 3HaHu! https://m.edsoo.ru/00ad9cb2
68 PesepBHbIit ypok. O606£IICHI/I€ " | 24.05.2005 bubnuorexa [JOK
cUcTeMaTu3alusg 3HaHu! https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KosnuuyectBo 4yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero U3YYeHUs o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl

Ilepnonrueckuit 3aK0H.

| [lepuoanueckas cucrema | bubnnorexa [HJOK
XAMUYECKUX dieMeHToB /1. 1. 05.09.2024  https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOWCTB XMMHUYECKHUX AJIIEMEHTOB 1 bubmmorexa LOK

. 08.09.2024  https://m.edsoo.ru/00adb6b6

MEPBBIX TPEX MEPUOIOB

3 Knaccudukanusa u HoMeHKIaTypa | bubnunoreka [JOK
HEOPraHWYECKUX BEILECTB 12.09.2024  https://m.edsoo.ru/00adb7e2

4 Buipl XuMHu4uecKkoil CBSA3U M THIIBI | bu6mmoreka [IOK
KPUCTAJUIMYECKUX PELIETOK 15.09.2024  https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme

5 «[ToBTOpEHUE OJieHue 3HaHUi 1 1

BTOpPEHUE U YIITyOJIeHUE 3HAHUM 19.09.2004

OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiaccay

6 Krnaccudukanus XuMruueckux | bubnuoreka [IOK
peaKuuii Mo pa3IMYHbIM MPU3HAKAM 22.09.2024  https://m.edsoo.ru/00adbcb0
[loHsiTHE O CKOPOCTH XMMHYECKOM obopynoBanue Touka

7 peakuuu. [IoHsATHE O TOMOTE€HHBIX U 1 26.09.2004  POcTa, bubnuorexa [IOK
reTEPOreHHBIX PEAKIIUIX o https://m.edsoo.ru/00adbe9a
[TonsiTHE O XNMHYECKOM obopynoBanue Touka

8 apHOBecud. MaKTOpHI, BIUSIOIINE 1 b K
p p il 29.09.2004  POcT, noamoreka [{O

Ha CKOPOCTb XUMHYECKOMN pCaKkuun n

https://m.edsoo.ru/00adc28c




MOJIO)KEHUE XUMHUECKOT O
paBHOBECHs

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC

obopynoBanue Touka

XHUMHUYECKHE pCaKknuu B paCTBOpaAx»

9
T — 03.10.0004  POcTa, bubmuorexa [JOK
https://m.edsoo.ru/00adcade
Teopust FIEKTPOTUTHYECKOMN obopynoBanue Touka
10 nucconnanuu. CHIbHBIC U Clia0bIe 06.10.2024 pocta, bubmmoreka [JOK
AIEKTPOJIUTHI o https://m.edso0.ru/00adcd68
11 WoHnuble ypaBHEHUS peaKIIuil bubmmorera [TOK
P peaxt 10.10.2024 | https://m.edsoo.ru/00add448
XUMHYeCKHEe CBOMCTBA KHUCIOT U
. . obopynoBanue Touka
OCHOBaHHI B CBETE MPEICTABICHUM
12 . pocra, bubnuoreka LIOK
00 2JIEKTPOIUTUYECKON 13.10.2024
https://m.edsoo.ru/00add5d8
IUCCOLIMAIIAN
XHUMHUYECKHE CBOMCTBA COJIEH B obopynoBanue Touka
13 CBeTe MpeACcTaBIeHUu 00 17.100004  POCTa, bubnnorexka [JOK
DIIEKTPOJUTHIECKON JTUCCOIMAIIHH T https://m.edsoo.ru/00add8b2
obopynoBanue Touka
14 IT i
OHSITHE O TUAPOJIU3E CONEH 20.10.2004  POCTa, bubnuotexa [JOK
https://m.edsoo.ru/00add9d4
15 O06o001meHre U CHCTEMaTH3aIIHs bubmuorexa [JOK
3HAHUH 24.10.2024 | https://m.edsoo.ru/00addd12
ITpakTruyeckas padora Ne 1.
16 «PereHune 3KCriepuMeHTaIbHBIX bubnnorexa LIOK
P 27.10.2024 | https://m.edsoo.ru/00addbfa
3a1a4»
KontpoasHas padora Ne2 mo teMe
17 «3J‘ICII()T OJ'II/ITI/Ip‘IeCKaSI HCCOIMAITUS bubmorexa HOK
p a HHATHA. 07.11.2024  https://m.edsoo.ru/00addecO




OO01as xapakTepUCTHKA raJOreHOB.

18 XHUMHUYECKHE CBOMCTBA Ha MPUMEpPE bubmmorexa [IOK
PHMEp 10.11.2024  https://m.edsoo.ru/00addfe2
xJjiopa
Xnopooaopon. ConsiHasi KUCIIOTa,
19 XUMHYECKHE CBOMCTBA, ITOJIYUCHHE Bubmaorexa ITOK
’ i ’ 14.11.2024  https://m.edsoo.ru/00ade104
MIPUMEHEHHE
T
[IpakTrueckas padota Ne 2 o Teme obopynosarue Touu
20 «IlonyueHue constHOM KUCIOThI pocta,
U3ydeHHe eé CBOICTBY ’ 17.11.2024  bubaunorexa LIOK
yi https://m.edsoo.ru/00ade348
Boruncnenus no ypaBHEeHUSIM
21 XUMHYECKHUX PEeaKILUl, €CIIN OJTUH U3 bubnnorexa LIOK
peartiHi, a 21.11.2024  https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
” OO01as xapakTepuCcTUKa SJIEMEHTOB bubnuorexa [JOK
VIA-rpynnel 24.11.2024  https://m.edsoo.ru/00ade64a
AnnoTpomnHbie MOIU(MUKAITUU CEPHI.
7 Haxoxnenue cepbl 1 €€ coeTMHEHU I bu6mmoreka [IOK
B IIpUpoJie. XUMHUYECKHUE CBOWCTBA 28.11.2024  https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoiopo/1, CTpOeHuUe, bubnnoreka [JOK
(bu3YecKre U XUMHUYECKHE CBONCTBRA 01.12.2024  https://m.edsoo.ru/00ade802
Oxcunpl ceprl. CepHas KMCIIOTA,
25 (pmnjecmdz u XI/II\EI)I/I‘{eCKI/Ie bubmmorexa [TOK
B 05.12.2024 | https://m.edsoo.ru/00adea28
CBOMCTBA, TPUMEHEHNE
XUMHUYECKUE PEaKLIUU, JIeKAIINE B
OCHOBE TIPOMBIIIUIEHHOTO criocoba
26 MOJIYYEHUSI CEPHOM KUCIOTEI bubnmorexa LIOK
i P ’ 08.12.2024  https://m.edsoo.ru/00adec8a

XUMHUYECKOe 3arps3HEHNE
OKpY>KaloIlen cpelibl COETUHEHUSIMU




cephl

BrlunciieHrne MaccoBOil JOJIU BBIXOa

bubmuorexa [JOK

27
MPOAYKTa peakLuu 12.12.2024  https://m.edsoo.ru/00adec8a
OO01mas xapakTeprCcTHKa SJICMCHTOB

)3 VA-rpynmnsl. A3or, bubnuoreka [IOK
pacrpoCcTpaHEeHUE B IIPUPOJIE, 15.12.2024  https://m.edsoo.ru/00adeea6d
(du3nUecKre 1 XUMUIECKIE CBOHCTBA
AmMHaK, ero Gu3nvecKue u

29 XMMHYECKHE CBOMCTBA, MOJyYCHUE U bubmorexa HOK

> HOIYH 26.12.2024  https://m.edsoo.ru/00adf004
MIPUMEHEHHE
[IpakTuueckas padora Ne 3 o Teme
30 «ITonyyenue ammuaka, u3y4eHHe ero bubmorexa HOK
e 1Y 29.12.2024  https://m.eds00.ru/00adf180
CBOMCTB»

31 A3OTHAas KUCIOTa, €€ (hru3ndecKkue u bubnuorexa [JOK
XUMHUYECKHUE CBOKCTBA 12.01.2025  https://m.edso0o.ru/00adf306
Hcnons3oBanre HUTPATOB U COJIEH
aMMOHWUS B KQU€CTBE MUHEPAITbHBIX

32 oOpeHui. XuMHUUYECKOe bubmorexa [JOK
YAOOP i . 16.01.2025 | https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaroLIEeH Cpeibl
COEIMHEHMSIMU a30Ta
®ochop. Oxeun pochopa (V) u

33 (1)00((11))0 pHaﬂ KI/I(f[J'I((i))Ta ¢)®IE3HEIe)CKHe u bubmorexa [JOK

P N 19.01.2025 | https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOWCTBA, MOTyYEHNE
Ucnonbs3oBanue ¢pocdaTos B

34 KaueCcTBe MUHEPATLHBIX YA0OpEHUH. bubnmoreka [JOK
3arpsi3sHEHUE TPUPOTHON CPEIBI 23.01.2025  https://m.edsoo.ru/00adfc20
dbocharamu

35 VYrnepoa, pacnpocTpaHeHuUE B bubnmoreka [JOK




npupoje, GU3HIECKUe U XUMUICCKUE 26.01.2025  https://m.edsoo.ru/00adfd9¢
CBOMCTBa
Oxkcuapl yrieposaa, ux GU3NYECcCKue u
36 XHMHYECKHE CBOMCTBA. bubmuoreka [JOK
DKoJoru4eckue npooIemsl, 30.01.2025  https://m.edsoo.ru/00adfebe
CBsI3aHHBIC ¢ OKcHIoM yrieponaa (IV)
37 VYronbHasg KUCIOTa U €€ COTU bubmmorexa [IOK
02.02.2025 | https://m.edsoo.ru/00aec006¢
[IpaxTuueckas padbora Ne 4 o Teme
"[losrydeHue yrieKucioro rasa. bubnuoreka [IOK
38
KauecTBeHHas peakius Ha KapOoHAaT- 06.02.2025  https://m.edsoo.ru/00ae027e
noH"
[lepBoHavasibHBIC TOHATHUS 00
39 OpraHNYECKUX BEIIECTBAX KaK O bubnnorexa LIOK
P 09.02.2025 | https://m.edsoo.ru/00ae054¢
COCIMHEHHSX YTIIepo/ia
40 Kpemunii u ero coequHEeHUS bubmnorexa [IOK
P 13.02.2025  https://m.edsoo.ru/00ae080a
[IpaxTnueckas padora Ne 5.
A1 Pelrenne skciepUMEHTANBHBIX 3a1a4 bubnnoreka [JOK
o teme «BaxHeie HeMeTabl 1 16.02.2025 | https://m.edsoo.ru/00ae0bf2
HX COCTUHEHUS»
KonTponbnas padora Ne3 no teme
42 «BakHeWIme HeMeTaJUTbl U UX bubmorexa [JOK
20.02.2025 | https://m.edsoo.ru/00ae0e18
COCIUHEHUS»
OO6mrast XxapakTeprucTruKa
43 XUMHYECKUX AJICMEHTOB — bubmuorexa [JOK
MeTauioB. MeTranminndeckas CBSI3h U 23.02.2025 | https://m.edsoo.ru/00ael103e

MCTAJUINYCCKasA KpUCTAIIIMICCKas




pemérka. Pu3nyeckue CBOMCTBA

METAJIJIOB
XUMHUYECKHE CBOMCTBA METAJLIIOB.
44 OIEKTPOXUMHUYECKUH P, buGnnorexa LIOK
p . P 27.02.2025  https://m.edsoo.ru/00ael156
HaIpsDKEHUH METaJlIOB
OO6u1re cnocoObl MOTyYSHHS
MertauioB. Ciasel. Beluuciienus 1mo
45 ABHEHHUSIM XUMHUUYECKUX PEAKIIUN buGnnorexa LIOK
P PEaKHH, 01.03.2025  https://m.edsoo.ru/00aecl156
€CJIM OJTUH U3 PEarceHTOB COJCPIKUT
puMecH
46 IlonsTue o KOppo3UU METATIIOB bubmmorexa LHOK
pP 05.03.2025  hittps://m.edsoo.ru/00ac1278
bubmuorexa [JOK
47
Ilenounbie MeTab 12.03.2025 | https://m.edsoo.ru/00ae14b2
43 OKcuIbI ¥ TUAPOKCUIBI HATPUS U bu6mmoreka [IOK
KaJIus 15.03.2025 @ https://m.edsoo.ru/00ac14b2
[IlenoyHo3eMeNbHBIE METAILTBI — bubnuorexa [JOK
49 . .
KaJIbIIMA U Maroui 19.03.2025 @ https://m.edsoo.ru/00ael5e8
50 Baxuelinme coeqMHEHUS KaJIbIIH Bubmorexa ITOK
a t 22.03.2025 | hittps://m.edsoo.ru/00aec15e8
51 O000I11IeHIE U CUCTEMATHU3AIUS
3HAHUH 26.03.2025
obopynoBanue Touku
57 JKécTkoCTh BOMIBI U CITOCOOBI €€ pocra,
yCTpaHEHUS 29.03.2025  Bubmmoreka [JOK
https://m.edsoo.ru/00ael 886
53 [TpakTuueckas padora Ne 6 mo Teme obopynoBanue Touku
"KEcTKOCTL BOABI M METOEI €6 09.04.2025  pocra,




ycTpaHeHus" bubnuorexa [JOK
https://m.edsoo.ru/00aelae8
. bu6mmoreka [IOK
>4 Admtomuiii 12.04.2025  https://m.edsoo.ru/00aelc64
AmMdoTepHbIe CBOMCTBA OKCHIA U bubnmoreka [JOK
55
THJIPOKCH]IA 16.04.2025 | https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
>6 Keneso 19.04.2025  https://m.edsoo.ru/00ac1d86
57 Oxcuibl, TUIIPOKCUIBI U COJIU XKeye3a bubnnoreka [JOK
() u xenesa (III) 23.04.2025  https://m.edsoo.ru/00ae35e6
53 O000I11IeHIE U CUCTEMATU3AIUS
3HAHUU 26.04.2025
[IpaxTuueckas padora Ne 7.
59 Pemrenne skciepuMeHTANBHBIX 3a7a4 bubnnorexa [HOK
1o Teme «BaxHeillre MeTaibl U UX 30.04.2025  https://m.edsoo.ru/00ae3de8
COEJIMHEHU S
Brruucnenust mo ypaBHeHUSIM
XUMHUYECKUX PEAKIUi, €CIIM OJUH U3
60 peareHToB J1aH B U30BbITKE WU bubnnoreka [JOK
COZEPKUT pUMeCH. Brruncnenus 03.05.2025 | https://m.edsoo.ru/00ae1750
MacCOBOM J0JIM BbIXOJa MPOIYKTa
peakuumn
61 O06001IeHre U CUCTEMATU3AIIHS
3HAHUH 07.05.2025
KonTponbnas padora Ne4 o teme
62 «BaxHeimme MeTaibl 1 X 10.05.2025
COCTUHCHHU S
63 BemecTsa u maTepuaisl B bubnmoreka [JOK




HOBC€,I[H€BHOI71 JKHU3HHU YCIIOBCKa

Xumuaeckoe 3arpsA3HCHUC

14.05.2025

https://m.edsoo.ru/00ae3£50

obopynoBanue Touka

64 1 pocta, bubmmoreka [IOK
i 17.05.2025 ’
OKPYIAIOMICH CPe/Ibl https://m.edsoo.ru/00ae4270
Ponp xumuu B periennn bubnmoreka [JOK
65 1
HKOJIOTMYECKUX MPOOIeM 20.05.2025 = https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O6001eHNE 1 | bubmumoreka [IOK
cUucTeMaTu3auus 3HaHUI 22.05.2025  https://m.edsoo.ru/00ae0d0Oa
67 PezepBHblit ypok. O6001meHue u | bubnuoreka [IOK
cUucTeMaTu3alus 3HaHUI 23.05.2025  https://m.edsoo.ru/00adb33c
PezepBHblit ypok. O60011eHNE U bubnnorexa [HOK
68 . 1
cucTeMaTHu3alusl 3HaHuH 24.05.2025  https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 63
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

» Xumusi, 8 kiace/ I'abpuensa O.C., Octpoymos W.I'., Cnagkos C.A.,
AxmmonepHoe obuiectBo «M3aarensectBo «lIpocBemenne»
» Xumus, 9 knacc/ 'abpuensua O.C., OctpoymoB N.I'., Cnagkos C.A., A

Axunonepsoe o6mectBo «M3aarensctBo «lIpocBemienner

Hudporas nabopatopusi 1Mo OMOJIOTHH YUCHUYECKAs
Kommmiekramust
MyJibTHIATYUK:
-ITUPOBON JATIUK BIAKHOCTH
- MU POBON JATYUK OCBEIICHHOCTH
- nudpoBoi gatTuuk pH
- IU(POBOM JATUYUK TEMIIEPATYPhI UCCIEAYEMOM CPEeIbI
- IU(POBOM JATUUK TEMIIEPATYPHI OKPY>KAIOIIEH Cpebl
[udporas Buneokamepa
Hudposoit mukpockon Levenhuk Rainbow 50 L

Hab6op mns onbitoB Levenhuk Rainbow K 50

METOJAUYECKUE MATEPUAJIbBI U1l YUYUTEJISA
1.https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30Bblii-ypOBEHb.-
Peanuzanus-tpedoBanuii-OI'OC-0CcHOBHOT0-00111€T0-00pa30BaHUS. -
Meroanueckoe-mocooue-ist-yautesns.pdf

2. Kumun [1.M. ITosansea O.A.,Mupomnnuenko I1.B., [{udporas



J'Ia60paTOpI/I}I TP no XUMHUHYUCHUYCCKAaA: MCTOAUYCCKUEC PCKOMCH AU -

Mockga: [eJIu6pu,2023.-92c.: un.

HU®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/

PDIII,

[IporpammHuoe obecnieuenue k nu@poBoii 1adoparopun «Touka pocta» mo
ouonorun OO0 «HayuHble pa3BiedeHUs»

[Iporpammuoe obecnieuenne k mukpockony Levenhuk Rainbow 50 L
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