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HOACHUTEJBHASA 3AIINCKA

[IporpamMma o XUMuM Ha ypPOBHE OCHOBHOT'O O0IIET0 00Opa30oBaHMs COCTAaBJIEHA HA
OCHOBE TpeOOBaHUM K pe3yJibTaTaM OCBOEHHS OCHOBHOI 00pa3oBaTeNbHON MPOrpamMMbl
OCHOBHOTO 00111eT0 00pazoBanus, npeactaBiecHHbIX B PI'OC OO0, a Takke Ha OCHOBE
benepasibHON paboyeil mporpaMMbl BOCITUTAHUSL U C YYETOM KOHIICHIMHU MPENogaBaHus
yuebHOro mpenMera «XuMHusS» B 00pa3oBaTeNbHBIX oOpraHuzanusax Poccuiickoii
denepanum.

[Iporpamma no xumun Ja€T NpeACTaBiICHUE O LENAX, 00IIel cTpaTeruu oOy4eHus,
BOCITUTAHUS U PA3BUTUS 00YUAIOIIKUXCS CPEICTBAMHU Y4EOHOTO MpeIMeTa, YCTaHABIUBACT
00s3aTeNbHOE MPEAMETHOE COJEpPKAHUE, MPETyCMATPUBAET pACIpPEACSIEHUE €ro Io
KJIaccaM U CTPYKTYpPUPOBAHUE IO pa3jiesiaM U TeMaM MPOTPaMMbl IO XUMHH, ONIPEETsACT
KOJINYECTBEHHBIE U KAauyE€CTBEHHBIE XapaKTEPUCTUKU COACPKAHUS, PEKOMEHIYEMYIO
MOCIEAOBATEIbHOCTh  M3YYEHHUS]  XMMHM C  Y4ETOM  MEXOPEAMETHBIX U
BHYTPUIPEIMETHBIX CBSI3€H, JIOTMKU y4eOHOTO Mpollecca, BO3PACTHBIX OCOOECHHOCTEM
oOy4Jaronuxcsi, ONnpeneaseT BO3MOKHOCTH MpeIMeTa JUisl pealn3aluuu TpeOOBaHUU K
pe3ynbTaTaM OCBOCHMSI OCHOBHOW 0Opa30BaTelIbHOM MPOrpaMMbl HA YPOBHE OCHOBHOIO
oO1ero oOpa3zoBaHus, a Takke TpeOOBaHUN K pe3ysibTaTaM OOYy4YEeHHs] XUMUU Ha YPOBHE
1eJel M3y4yeHusl MpeaMeTa U OCHOBHBIX BHUJIOB YUEOHO-TIO3HABATEIBHON JESITEIILHOCTH
00Oy4aroerocsi o OCBOCHUIO y4eOHOTO COAECpKAHMUSL.

3HaHWE XUMHUM CIYXXUT OCHOBOM [iIi  (POPMHUpPOBAHUST  MHPOBO33PEHUS
oOy4Jaronierocsi, €ero NpeaCTaBICHUN O MaTepUalbHOM E€IMHCTBE MHpPA, BaXXHYIO POJIb
UrparT GOpMHUpPYyEMbIE€ XUMUEH MPECTABICHUS O B3aMMOIIPEBPAIICHUSX YHEPTUU U 00
HBOJIIOIIMHU BEIIECTB B MPHUPOJIE, O MyTIX PelIeHUs IrI100adbHbIX MPoOIeM YCTOMYUBOTO
pa3BUTHUSL YEIIOBEYECTBA — CBHIPHEBOM, JHEPreTHMUYECKOW, MUIIEBOM W SKOJOTHYECKOU
0€30MacHOCTH, POOJIEM 3IpaBOOXPAHECHMUS.

N3yuyenne xumun:

CIIOCOOCTBYET peau3alii BO3MOXKHOCTEH I caMOpa3BUTHS U (HOPMHUPOBAHUS
KYJbTYPBI IMYHOCTH, €€ 00111el U (yHKIIMOHATBLHOU IPAaMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHUE MBILUIEHUS M TBOPYECKUX CIOCOOHOCTEU
oOyJarommxcsi,  HaBBIKOB ~ HUX  CAMOCTOSITEIBHOM  y4eOHOM  JeATEeNbHOCTH,
DKCIIEPUMEHTAILHBIX W HUCCJIEAOBATENIbCKUX  YMEHHM, HEOOXOINMMBIX Kak B
MMOBCETHEBHOM XKM3HU, TaK U B TPOPECCUOHATILHOM JCSITEIBHOCTH;

3HAKOMUT CO CIEU(PUKON HAYYHOTO MBIIIICHHUS, 3aKIa/IbIBAET OCHOBBI IIETIOCTHOTO
B3IUIsSiIa 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 AKOJOTMYECKOE OOpa3oBaHUE
00yyaroImuxcs.

Jlanubpie HampaBieHUss B OOY4YEHHMM XUMHUU OO€CIEeUMBAIOTCS CHEIU(pUKON
coJiepKaHusl y4eOHOTO MPeIMEeTa, KOTOPhIN SIBIISAETCS MEIarornyecku aJarnTHPOBAaHHBIM
oTpakeHueM 0a30BOI HAYKM XUMHH Ha ONIPEICTIEHHOM 3Tare €€ pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHWsS OPHUEHTHUPOBAH Ha
OCBOCHHME OOYy4YalOIIMMHUCS CUCTEMbl TMEPBOHAYAIBHBIX MOHSATUH XUMHUHU, OCHOB
HEOPraHUYECKOM XUMHUHM M HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX IOHSITUH OPraHHUYECKOMN
XUMUHU.

CtpykTypa coAepKaHHs TPOrpaMMbl 10 XHUMHH C(HOpPMHpPOBaHA HAa OCHOBE
CHUCTEMHOIO MojaxoAa K €€ n3ydeHuro. CoaepaHue CKIaIbIBACTCA U3 CUCTEMBI MOHSATHI
0 XMMHYECKOM JJIEMEHTE M BEIECTBE M CUCTEMBI MOHATUHN 0 XUMU4ecKoi peakuuu. O0e
3TU CUCTEMbI CTPYKTYPHO OPTraHU30BaHbI 10 MPUHLUILY IOCJIECIOBATEIBHOIO Pa3BUTHS
3HAHHUI HA OCHOBE TEOPETUUYECKHUX MPEICTABICHUN Pa3HOTO YPOBHH:

— aTOMHO-MOJIEKYJISIPHOTO YY€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /l. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

— YYEHHUS O CTPOCHUU aTOMa U XUMHUYECKOU CBSI3H;

— IIpEeACTaBICHUM 00 IEKTPOJIUTHUECKON JUCCOIMALIUY BEIIECTB B paCTBOPAX.

Teopernueckue 3HaHUS PACCMATPUBAKOTCS HA OCHOBE SMIIMPUUYECKHU MOJYYCHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCJIEAOBATEIBLHO OT OJIHOIO YPOBHS K JIPYTOMY,
BBITIOJTHSASA (PYHKIUH OOBSCHEHUS W TPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS U
BO3MOKHOCTEH MPAKTUUECKOTO MPUMEHEHUS U TIOJIYUYCHUS U3y4aeMbIX BEIIECTB.

OcBoeHune nporpaMMsbl 10 XUMUU CIIOCOOCTBYET (hOPMUPOBAHMIO MPEJCTABICHUS O
XMMHUYECKOW COCTABJISAIOLICH HAYYHOM KAPTUHBI MHUPA B JIOTUKE €€ CUCTEMHOM HPUPOJIBIL,
LIEHHOCTHOT'O OTHOIIEHHS] K HAYYHOMY 3HAHUIO U METOJaM MO3HAaHUA B Hayke. M3yuenue
XUMUU MPOUCXOAUT C MIPUBJICUEHUEM 3HAHUHN U3 paHEee U3YUYEHHBIX YU€OHBIX TPEAMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccb» U «Duzuka. 7 kiaccy.

[Ipu u3ydeHHH XUMUU TPOUCXOIUT (HOPMHUPOBAHWE 3HAHMM OCHOB XHWMHUYECKOU
HayKl Kak oO0JIaCcTU COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOU AESATEIbHOCTU
YeJoBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KYJbTYphl. 3ajadya y4eOHOTO
npeaMeTra COCTOUT B (DOPMUPOBAHUM CUCTEMbl XUMUUYECKUX 3HAHUNW — BaKHEHIIUX
(GakToOB, TMOHATHN, 3aKOHOB M TEOPETUYECKUX TOJIOKECHHUH, TOCTYMHBIX O0000IIeHU
MHPOBO33PEHYECKOTO XapakKTepa, s3blka HAayKd, B MPUOOIIEHWH K HAYYHBIM METOJaM
MO3HAHUS TPU H3YUYCHUH BEIIECTB M XUMHUYECKHX peakuui, B (HOPMUPOBAHUU H
Pa3BUTHUU TO3HABATENIBHBIX YMEHUM M MX MPUMEHEHUM B Y4e€OHO-IO3HABATEIILHOU U
y4eOHO-UCCIIeI0BATEIBCKON JEATEIHPHOCTA, OCBOCHUH TPABIII O€30MaCHOTO OOpaIeHus
C BEIIECTBAMHU B ITIOBCETHEBHOM KU3HMU.



[Ipy w3yyeHuMn XUMHHM Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS Ba)KHOE
3HaYeHHUE MPUOOPENN TaKUE 1, KaK:

— (QopmMHpOBaHME  MHTEUIEKTyaJbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMo00pa3oBaHUIO, COTPYAHHYECTBY, CaMOCTOSITEIIbBHOMY MPHHATHIO  PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOIINUMCS YCIOBHAM KU3HU;

— HaIpaBJIEHHOCTh OOYYEHUSI HA CUCTEMATUYECKOE MPHUOOIIEHUE 00YyYaIoIUXCsl K
CaMOCTOSITENIbHOM TM03HABATEIbHON JIEATEILHOCTH, HAYYHBIM METOJaM TO3HaHUS,
(GbOopMHUPYIOIIUM MOTHBALIUIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUH;

— o0ecrieyeHue yciaoBui, CHOCOOCTBYIOIIUX MPUOOPETEHUIO 00YUYaIOIIUMHUCS OIbITa
pa3HOOOpa3HOM NIEeATENbHOCTH, MO3HAHUS U CAMOIMO3HAHUS, KIIOYEBBIX HABBIKOB
(KJTHOYEBBIX KOMITETEHIIU ), UMEIONUX YHUBEPCAIBHOE 3HAUCHHUE JJI PA3IUYHBIX BUIOB
JESITeIbHOCTH;

— (hopmupoBaHue oOuIeil QyHKIMOHAIBHON U €CTECTBEHHO-HAay4YHON IPaMOTHOCTH,
B TOM YHUCJIE YMEHUN OOBACHATH U OLIEHUBATH SIBICHUS OKPYKAIOILEr0 MHUPA, UCIOJb3YS
3HAHUS W ONBIT, MOJYYEHHBbIE MPU U3YYCHUH XUMHH, MPUMEHSTh WX TPHU PEIICHUU
npo0JieM B TOBCETHEBHOM )XKU3HHU U TPYJOBON JACSITEIbHOCTH;

— (opmupoBanue y 00yYarOMUXCS TYMAaHUCTUYECKUX OTHOIICHUH, MOHUMAHHS
LHEHHOCTH XUMHYECKMX 3HAHUW JJIs1 BBIPAOOTKH 3KOJOTHMYECKH II€JIECO00Pa3HOro
MOBE/ICHUS B OBITY M TPYJIOBOW JEATEIBHOCTH B LIENSAX COXPAHEHHS CBOETO 3/I0pPOBbS U
OKpYXarouerl NPUPOTHON CPEbI;

— pa3BUTHE MOTUBAallMM K OOYYEHMIO, CHOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCIIMTaHUIO HA OCHOBE YCBOEHHsS OOIIEUETOBEYECKUX IIEHHOCTEW, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOGUIIS U HAMPABICHHOCTH JAJIbHEHIIIEr0o 00yUeHMUS.

OO1iee yuCiIO 4acoB, OTBEAEHHBIX AJI M3YYEHUS XMMHHM Ha YpPOBHE OCHOBHOI'O
oOmero o6pazoBanus, coctapisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 4aca B HEJENI0),
B 9 knacce — 68 yacoB (2 yaca B HEJETIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€NOBEKA. XUMHS B CUCTEME HayK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BellecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zeseHus cMecei.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U CloXKHBIE BelllecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewnlecTB. (OTHOCHUTENbHAsT aTOMHas Macca.
OTHOcuTeNnbHAsT MOJIEKYJIsIpHAass Macca. MaccoBasi A0JI1 XUMHUYECKOTO 3JIEMEHTA B
COCIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHast macca. B3auMOCBsI3b KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BellecTBa. Pacuérel mo Qopmynam
XUMUYECKUX COCTUHEHUM.

DuU3NYECKUE U XUMHUUYECKHUE SBICHUS. XUMHUECKasd peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MacChl BEIIECTB. XHMMHUYECKUe ypaBHeHUs. Kiaccudukanus
XUMHUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHa).

Xumuueckuii IKCnEpUMEHm ¢ UCno1b306anuem ooopyoosanun « Touka
pocmay’

3HAKOMCTBO C XHMHUYECKOH IMOCYI0H, paBuiIaMu paboThl B JTaOOpATOPUU H
npuémMamMu oOpalleHus ¢ JIabopaTopHBIM 000PYJOBAaHUEM, U3YUCHUE U OMUCAHUE
(bU3NYECKUX CBOMCTB OOpasllOB HEOPraHWYECKHX BEIIECTB, HAOIIOJICHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KATICHUE W KOHJCHCAIMS BOJBI) M XMMHYCCKUX (TOpEHHE CBEUYH, MPOKATMBAHUE
MEHOW MTPOBOJIOKH, B3aMMOJICHCTBHUE Mejla ¢ KUCIOTOMN) SIBICHUM, HAOIIOACHHUE 1
ONKCAaHKWE TMPU3HAKOB MPOTEKAHWS XUMUYECKHX peakluil (pa3ioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE THUAPOKCHUIIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kejie3a ¢ pactBopoM cosir meau (11),
U3YYCHUE CIIOCOOOB PA3JCIICHHUs] CMECEH: C MOMOIIBI0 MarHuTa, (PUIbTpOBaHUE,
BBITIApUBAHUE, AUCTHILIAIMSA, XpoMaTorpadus, MPOBEACHNUE OYNCTKH TOBAPESHHOMN
CONM, HaONIOJCHWE W  ONUCAaHWE  PEe3yJIbTaTOB  MPOBEICHHS  OIbITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXpaHEHUsI MAacChl, CO3JaHUE MOJENeH MOJEKYII
(I1IapOCTEePKHEBBIX ).

BaskHelinmue npeacTaBUTE M HEOPraHNYECKHUX BellleCTB

Bo3agyx — cMech razoB. CocraB Bo3nyxa. Kucmopoa — 3nemMeHT U mpocToe
BemecTBo. HaxokneHue kucimopoma B Tpupoae, (U3MUYECKHE W XUMHUYECKUE



cBoictBa (peakiuu ropenus). Oxcuabl. [Ipumenenune kuciopoga. CrocoObl
MOJly4YeHHUs] KUCIOpoJa B JIabopaTOpUU H MPOMBIIUIEHHOCTH. KpyroBopor
Kucaoposa B mpupoje. O30H — alyIoTpoIHas MOU(GUKALINS KHCIOPO/Ia.

TemnoBolt 3hdekT XUMHUUECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKUE pEaKIUU. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3/yXa, YCHJICHHE TApHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIOS.

Bonopon — anemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopoaa B
npupoae, GU3MYECKUEe U XUMHUYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
nonyyeHus. KucmoTsl u comnu.

Monspabiii 00bEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHHSIM.

dusnueckne CcBOMCTBA BOAbl. Boma kak pactBoputenb. PacTBOpHI.
HacellieHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOpUMOCTH BEHIECTB B BOJE.
MaccoBast 107151 BELIECTBA B pacTBOpe. XUMUYECKUE CBOMCTBA BOABI. OCHOBaHUS.
Ponb pacTBOpoB B NpHpozie U B )KU3HU 4yenoBeKa. KpyroBopor BoJbl B IpUpoOJE.
3arps3HeHHe NPUPOAHBIX BOA. OXpaHa M OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanusa Heopranudeckux coenuHeHuid. Oxcuabl. Knaccudukanms
OKCUJIOB:  cojeoOpasyomiue (OCHOBHBIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HeconeoOpasyromue. HomeHnkiarypa oxcumoB. @Du3nueckue H XUMHUYECKHE
CBOWCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccupukanuss oOCHOBaHMI: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotel. Knaccuduxanusa kucnor. Homenknarypa kucnor. dusndeckue u
XAMHUYECKUE CBOWCTBA KUCHOT. Psan axktuBHoctn mertamnoB H. H. bekerosa.
[lony4yeHne KACIIOT.

Comu. Homenknarypa coseii. PU3NYECKUE U XUMHYECKHAE CBOWCTBA COJIEH.
[TomydyeHue conen.

['eHeTnueckas CBSI3b MEXKY KJIaCCAaMU HEOPTAaHUYECKUX COCAUHEHU.

Xumuueckuii Ikcnepumenm ¢ ucnovioeanuem ooopyoosanusn « Touka
pocmay’

KaueCTBEHHOE OTIPE/ICIICHUE COJIEPKaHMsI KUCIIOPO/Iia B BO3/IyXe, MOTYUYEHUE,
coOupaHue, paclio3HaBaHUE M U3yUYCHHUE CBOWCTB KUCIIOPO/1a, HAOII0ICHHE
B3aMMOJICUCTBHS BEIICCTB C KUCIOPOJAOM U YCIIOBHUS BOSHUKHOBEHHSI
MpeKpalleHus TopeHus (1moxapa), 03HaKOMJICHHE ¢ o0pa3iiaMu OKCHJIOB U
OIMHMCAHKE X CBONCTB, OJIyYCHHE, COOMpPaHNE, PACTIO3HABAHNUE U N3YUCHUE
CBOMCTB BOZOpO1a (ropeHue), B3auMoaeiicTBrE Bogopoaa ¢ okcuaom meau (1)
(BO3MOYKHO MCIIOJIb30BaHUE BUICOMATEPHUAIIOB), HAOII0ICHHE 00Pa3IOB BEIESCTB
KOJMYECTBOM | MOJIb, MCClIeI0BaHHE OCOOCHHOCTEH PAaCTBOPEHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBIIEHUE PACTBOPOB C ONPEACIEHHON



MAaCCOBOU JIOJIEW PACTBOPEHHOIO BEIIECTBA, B3AUMOJACHUCTBHAE BOAbI C METAILIAMU
(HaTpueM U KaJibIleM) (BO3MOKHO MCIIOJIb30BaHUE BUICOMATEPHUAIIOB),
WCCJIEIOBAaHNE 00PA3I[0B HEOPTAHMYECKUX BEIIECTB PA3IMYHBIX KIIACCOB,
HaO0JI0ICHUE U3MEHEHHUS OKPACKH UHJIUKATOPOB B PACTBOPAX KUCIOT U IIEJIOYEH,
u3ydyeHue B3aumojiericTBus okcuaa Meau (11) ¢ pactBopom cepHO KUCTIOTHI,
KHUCJIOT C METAJJIAMHU, PEAKIUi HEUTpaIu3aluu, NoJIydeHUe HEPaCTBOPUMBIX
OCHOBAHUM, BHITECHEHUE OJIHOTO METajuia IPYyTUM U3 PACTBOpa COJIH, PEILICHUE
AKCHEPUMEHTAJIbHBIX 3a]1a4 10 TeMe «BakHelIne KJIacchl HEOPraHUIECKUX
COEIMHECHUI.

Ilepuoguvecknii 3axkoH u Ilepmoamyeckas cucTeMa XMMHYECKHX
aiemMenToB JI. M. MenpgeneeBa. CtpoeHue aromMoB. XHMHYECKasi CBA3b.
OKHCIUTEIBHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBble MOMBITKH KiIacCU(UKALMM XUMUYECKUX 3JeMeHTOB. IloHsTHe O
IPYIIax CXOJHBIX JJEMEHTOB (IIEJIOYHBbIE M IIEJIOYHO3EMEIbHbBIE METAJLIbI,
rajioreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOPbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
Y TUJIPOKCHUIBL.

[lepunonnueckunii 3akoH. [lepuonnueckas cuctemMa XMMHUYECKUX 3JIEMEHTOB /.
N. MenneneeBa. KopoTkonepuonHas W JUIMHHONEpUOAHAs  (HOpMbI
[Tepuoanueckoit cucrembl xumudeckux 3nemeHtoB JI. . Menneneesa. Ilepruoast
u rpynmbl. OHU3NYECKUH CMBICH MOPSAAKOBOTO HOMEPA, HOMEPOB NEPUONA U
IPYIIIBI 2JIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX sifiep. M3oronel. DnekTponsl. CTpoeHue
ANEKTPOHHBIX  000J04eK aToMOB NepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
[lepnognueckorn cucremsl [[. 1. MenneneeBa. XapakTepucTUKa XHMHYECKOIO
AJIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

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

3nauenue [leprnoanueckoro 3akona u [leppoanveckoil CuCTEMbl XUMHYECKHUX
DJIEMEHTOB Ui pa3BuUTUA Hayku M mnpaktuku. [[. V. MenneneeB — yd€Hbld U
IpaKJaHUH.

Xnumuueckass cBs3b. KoBajlleHTHas (moJisipHass M HEMOJSpHas) CBS3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX AIIEMEHTOB. IOHHAs CBA3b.

Crenenb  okucieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE  PEAKIUU.
[Iponecchbl OKMCIEHNs U BOCCTaHOBIEHNS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumMeHm ¢ ucnonwvzoeanuem ooopyoosanusn « Touka
pocmay:

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



WUTIOCTPUPYIOIIUX — MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakliMy pa3IoKEeHUs], COETUHEHU).

Mescnpeomemnbnie ceasu

Peanuzanuss MeXNpeIMETHBIX CBSI3€M MPU W3YYEHHH XUMHUHM B 8 Kilacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIHUX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJECIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHbIN (DaKkT, runoresa, TeOpus,
3aKOH, aHallu3, CHHTE3, Kiaccuukanus, MepUuoJUYHOCTh, HaOII0/ICHUE,
AKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®usuka: Marepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHJ,
M30TOIIBI, PaJUOAKTUBHOCTD, MOJIEKYJA, JJIEKTPUUYECKHUM 3apsJl, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEILECTBA, ra3, (pU3N4YecKue BEIUMYMHBI, €AMHULIBI
U3MEPEHHUsI, KOCMOC, IUIaHETHI, 3B€3/1b1, ConHIIE.

buomnorus: porocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNIbl, TOPHBIE MOPOJBI,
ITOJIE3HBIE UCKOMIAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYeCKasi peaKIus

[lepnognueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUi U HX
COCOMHEHUN B COOTBETCTBMU C IIOJIOKEHHUEM JJIEMEHTOB B Illepuoanueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHIbI XMMHYECKOW CBS3U. THUIBI KPUCTALIMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccudukainuys 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJAcCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanusa XuMUYecKuX peakuuid Mo pa3andyHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEMJIOBOMY 3(pQeKTy, Mo
U3MEHEHHUIO CTETEeHEN OKHMCICHHUS XMMHUYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U HIAOTEPMHUUECKUE PEAKIUU, TEPMOXUMUYECKUE
YPaBHEHMUS.

[Tonsitue 0 ckopocTH XuUMU4eckoi peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOpPAaTUMBIX XUMHUYECKUX peakiusiX. [IoHsITHE 0 TOMOTEHHBIX U TeTePOTreHHBIX
peakuusx. [lonsarne o karamuse. [loHsTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,



BIIMAOOIME Ha CKOPOCTb XUMHYECKOM p€akioyn n II0JJOKCHHUC XHMHNYCCKOIO

paBHOBECHSI.
OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKI[MU,  JJICKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  pEaKIUU. CocraBiieHME  ypaBHEHUU

OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ pEaKUUMd €  HUCHOJB30BaHMEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Karnonsl, annoHpl. MexaHW3M JIuCCOLMAllUM BEUIECTB C Pa3IUYHBIMU BUAAMHU
XUMHUYeCcKOH cBs3u. CteneHs nuccounanuu. CuibHbIE U ca0bIe 3JIEKTPOIUTHI.

Peakuuy noHHOro oOMeHa. YcioBus MPOTEKaHUs PEAKIMil HOHHOTO 0OMEHa,
NOJIHBIE M COKpalIEHHbIE HOHHBIE ypaBHEHUs peakuuid. CBOWCTBa KHUCIOT,
OCHOBAaHMM UM cOJell B CBeTE€ MPEACTAaBICHUNA OO0 3JIEKTPOJIUTUYECKON
nucconuanuu. KauectBeHHble peakiiuu Ha HOHBI. [IoHATHE O THIPOIIU3E CONEM.

Xumuueckuii IKCnepumenm ¢ ucnoiv3oseanuem ooopyooeanusn «Touka
pocmay:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEHIETOK HEOPTaHMYECKHUX
BEUIECTB — METAJUIOB M HEMETaUIOB (rpaduTa M anamasza), CJIOKHBIX BEIIECTB
(x70puaa HaTpusi), UCCIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XUMHUYECKOW PEaKIUU
OT BO3JICUCTBHS Ppa3IMYHBIX (DAKTOPOB, MCCIECIOBAHUE IIIEKTPOIPOBOJIHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALUMU KHUCIOT, IIEJIOYEed H  COJIeU
(BOBMOXKHO  MCIIOJIb30BAaHME  BHJEO MaTepuaioB), IPOBEIACHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ NpPU3HAKW  MPOTEKaHUsT  peakuuid  MOHHOTO  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa3oBaHHE BObI), OIBITOB,
WUIKOCTPUPYIOIIMX ~ NPUMEPBI  OKHUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKUUU
(ropeHue, peaklMHu pa3lIoKEeHUs, COEIMHEHHUs), PACIIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEAaKUMi HA HOHBI, pEIIECHUE
HKCIIEPUMEHTAJIBHBIX 33/1a4.

HemeTauibl 1 X COeIMHEHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3MUecKHue CBOICTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWUMHYECKHE CBOWCTBA HAa MpUMEpe  XJjopa
(B3aMMOJENCTBHE C METAUIaM{, HEMETAUIaMH, IIEeJI0YaMH). XJIOPOBOJOPO.
ConsiHast KucCIoTa, XMMUYECKHE CBOMCTBA, IMOJy4YEHHE, NMpUMeHeHue. [lelicTBue
XJIOpa U XJOPOBOAOPOAA HA OPraHu3M 4YeJioBeKa. BakHeWiuume XJIOpUAbl U HX
HAaxO0JICHUE B IIPUPOJIE.

O6mast xapaktepuctuka smnemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
MPOCTHIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoilcTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PUBHYECKHE U



XUMUYECKre CBOMCTBA. OKCHIBI CEphl KaK MPEICTABUTEITN KUCIOTHBIX OKCHJIOB.
Cepnast kucinoTta, ¢uU3MYECKME H XUMHUYECKHE CBoicTBa (oOmmMe Kak
IpeICTaBUTEN Kilacca KHCIOT H crneuuduueckue). XUMHUECKHE pEeaklvy,
JeXalyue B OCHOBE MPOMBILIUIEHHOTO CHoco0a MOMY4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoil kucnoThl. CoJii CEpHOIM KUCIIOTHI, KAUeCTBEHHAs! pPEaKIs Ha
cyiabdaT-uoH. HaxoxaeHue cepbl U €€ COCOUHEHHM B MpHpPOAE. XUMHUYECKOE
3arpsi3HEHUE OKPYKAIOMIeH Cpebl COCIWHEHUSIMHU Cepbl (KUCIOTHBIC T0X[IH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OO6mast xapaktepuctuka 31eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENIEHU OKHCICHUS. A30T, paclpOCTpaHEHHUE B MPHUPOJIE,
dusznyeckue U XxuMudeckue cBoiictra. Kpyrosopor a3ora B mpupoje. AMMHaK, ero
bu3MYecKue 1 XUMUYCCKUE CBOMCTBA, TOJydeHUE U puMeHeHue. Coaum aMMOHUS,
ux pU3NUEeCKUEe U XUMUYECKUE CBOMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHUCJIOTa, €€ TOoJiydeHHe, (QU3UYECKUE U XHUMHYECKUE
cBOMcTBa (0OIIME KaK TMPENCTAaBUTENSl Kiacca KHUCIOT W cHenudUuueckue).
Hcmonp3oBaHWe HHUTPATOB H COJIEM aMMOHHUS B KadeCTBE MHHEPATbHBIX
ynoopeHuii. XuMHU4eCcKoe 3arpsi3HeHUE OKPYKAIOMIeH Cpeibl COeTMHEHUSIMHU a30Ta
(KUCTIOTHBIE NOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOAoEéMOB). Docdop,
aloTponHeie Moaudukamuu Gochopa, U3MUECKHE WU XUMHUYECKHE CBOMCTBA.
Oxkcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XMUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YIOOPEHUH.

O6mast xapaktepuctuka snemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTEMEHU  OKHUCJICHHUS.  YIJIEpOA,  aJUIOTPOIHBIC
MOAU(UKAIIMKM, PACIPOCTPAaHEHUE B TMpuUpoae, (U3NYECKUE U XUMHUYECKHE
cBoictBa. Ancopouusi. Kpyrosopot yriepona B npupoae. Okcuabl yriepoja, ux
bu3NYecKue W XUMHUYECKHE CBOMCTBA, JCHCTBUE HA JKUBBIC OpPTaHU3MBEI,
MOJIyYCHUE U TMPUMEHEHHE. DKOJOTUYECKUE MPOOJEMBI, CBSI3aHHBIE C OKCHIOM
yraepona (1V), rumoresa riao6anbHOr0 TMOTEIJICHUS KiIWMaTa, MapHUKOBBIN
addekt. YronpHas KuciaoTa U €€ coyu, uX Pu3nuecKkue U XMMUYECKHUE CBOMCTBA,
MOJIy4YeHUE W TpuMeHeHune. KadecTBeHHass peaknus Ha KapOOHAT-HOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIICHHOCTH W CEIHCKOM
XO34MCTBE.

[lepBoHavaNbHBIE TOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriaepoaa (MeTaH, 9TaH, 3TUJICH, alleTUJICH, YTAHOJ, TJIMIEPHH, YKCYCHAs KUCIIOTA).
[IpupoaHbie HMCTOYHUKU YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
MPOIYKTHl WX TmepepaboTku (O€H3WH), UX POJb B OBITY W MPOMBIIUICHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBojax — U ux
polii B JKM3HU UeJOBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTaHWYECKUX COCTMHCHUH.



Kpemuuii, ero ¢Qusmueckue u XUMHYECKHE CBONCTBA, TIOMyYEHUE H
npuMenenue. CoenuHeHuss KpeMHusi B mpupoje. OOuue mpeacTtaBieHUs 00
okcunie kpemaust (I1V) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BaHUE B
ObITYy, B IIPOMBIIIUICHHOCTU. BakHeline cTpouTenbHble MaTepHalibl: KepaMuKa,
CTEKJIO, IIEeMEHT, O0eToH, xkene300eToH. [IpobdiaemMbl 6€30macHOro MCHOJIb30BaHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm ¢ uchoavioeanuem ooopyoosanun « Touka
pocmay:

M3y4YeHHE 00pa3l0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
MPOBEJICHIE KaueCTBEHHBIX PEaKIMi Ha XJIOPUI-UOHBI U HAOIIOJCHHE MPU3HAKOB
UX TPOTEKAHMs, OMBITHI, OTpa)Xaromme (PU3NUecKHe M XUMHYECKHE CBOMCTBA
rajJlor€eHOB M MX COEIMHEHUH (BO3MOXKHO MCIIONIb30BaHUE BHAEOMATEPUATIOB),
O3HaKOMJIEHME C oOpa3lamMu XJOpPUAOB (TaJOT€HUAOB), O3HAKOMIIEHUE C
oOpazmiaMu ceppl MU €€  COCAUHEHHSIMU  (BO3MOXHO  HCIIOJL30BaHUE
BHJICOMATEpUAIIOB), HAOJIIOAEHUE Mpollecca OOyIJIMBaHUS caxapa Mo JeHCTBUEM
KOHLIEHTPUPOBAHHONW CEPHOM  KHCJIOTHI, M3YYEHHUE XHMHYECKUX CBOMICTB
pa30aBlIEHHON CEpPHOM KUCIIOTHI, MPOBE/ICHNE KaUeCTBEHHOM peakIuu Ha Cylbdat-
MOH U HaOJIOJeHUE MpHU3HaKa €€ NPOTEKaHUs, O3HAKOMJICHHE € (U3HUYECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COEIAUHEHHA (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOJyYeHUE,
coOupaHue, paclo3HaBaHWE W HU3YYEHHE CBOMCTB aMMHUaka, IPOBEJCHHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHue Nmpu3HaAKOB
UX IPOTEKAHHUsI, B3AMMOIEMCTBAE KOHIIEHTPUPOBAHHOM a30THOW KUCJIOTHI C MEJIBIO
(BO3MOXXKHO  HCIOJB30BAHHE  BUAEOMATEPHUAJIOB), U3yYeHue  Mojelen
KPUCTAUTMYECKUX peIETOK anMasza, rpadura, dyiepeHa, O3HAKOMIIEHUE C
MPOIIECCOM  aJCOPOIIMM  PACTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YTIEM U
yCTPOMCTBOM NpPOTHBOTa3a, MOJIydeHHe, COOMpaHHe, paclio3HaBaHUE U U3Y4YECHHE
CBOMCTB YIJIEKMCJIOTO ra3a, IpOBEJICHUE KauyeCTBEHHBIX peakuuil Ha KapOoHAT U
CWJIMKAT-UOHBl M W3yYEHHE [MPU3HAKOB MX TMPOTEKAHUS, O3HAKOMJIEHUE C
MNPOAYKIMENW CHUJIMKATHOM MPOMBINUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a7a4 1o teMe « BaxxHenme HeMETaIUIbl U UX COCIUHEHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO01mast XxapakTepUCTHUKAa XUMMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux noyiokeHus B llepuommueckod cucreme xumuyeckux odiaemeHtos . U
MenpeneeBa u ctpoeHusi aToMoB. CTpoeHHE MeTauioB. Merayuinueckas CBsi3b U
METAJJIMYECKas:  KpUCTa/UIMUecKass  pemeTka.  DIEKTPOXUMUYECKUU  psif
HaIpspKeHUN MeTaiioB. u3znueckue U XUMHUECKHE CBOMCTBAa MeTaylioB. O0mue
CrocoObl ToNy4eHus: MeTayioB. [loHATHE O KOpPPO3UM METAIJIOB, OCHOBHBIE



CrocoOBI 3amuThl UX OT Kopposuw. CruiaBel (CTaslb, YyTyH, AIOPATIOMUHUMH,
OpOH32a) ¥ UX IPUMEHEHNE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsie mMeTamel: nonoxeHue B [lepuoanyeckon cucremMe XMMHYECKHUX
anemeHToB /. M. MenzaeneeBa, CTpO€HHE UX aTOMOB, HaXOXJICHHUE B MIPUPO/IE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kamus). OKCUIbl U
TUJIPOKCUABl HaTpus W Kanuda. [IpuMeHeHne WIEeIOYHBIX METAJUIOB W HUX
COEIMHECHUM.

[[lenoyHO3eMENBbHBIE METAJUIBI MarHMii W KaJblUMW: IIOJIOKEHHE B
[Tepuomnueckon cucreMe xumudeckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaXOXKJICHUE B ITpupoie. PU3nyeckue 1 XUMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxueiliue coequHEHUs Kalblusg (OKCHUJA, THUIPOKCUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.

AJOMUHHI: TI0JI0keHUE B [lepuoandeckoi cucteMe XMMUYECKHX SJIEMEHTOB
J. . MenneneeBa, CTpOEHHUE aToma, HaxOXJeHHE B mpupone. Pusnueckue u
XUMHUYECKHE CBOMCTBA allOMUHUS. AMQPOTEpPHBIE CBOMCTBA OKCUAA U THAPOKCH]IA
ATIOMUHHS.

Keneso: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MenngeneeBa, CTpOCHHE aTOMa, HaxXOXJAeHUE B mpupoae. Pusnmyeckue Hu
XUMHUYECKHE CBOMCTBA *kene3a. OKcu b, THAPOKCHIBI U comu xkenesa (11) u xxenesa
(1), ux cocraB, CBOMCTBA M MOJyUCHHE.

Xumuueckuii Ixkcnepumenm ¢ ucnoavioeanuem ooopyoosanun « Touka
pocmay’

O3HAKOMJICHME ¢ oOpa3llaMd METAJIOB U CIUIABOB, HUX (DU3UYECKUMU
CBOMCTBaMH, M3Y4Y€HHUE  PE3YyJIbTAaTOB  KOPPO3UU  METAIOB  (BO3MOXKHO
UCIIOJIB30BaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJIA
KaJbllUsl W HATpUs C BOJIOM (BO3MOXKHO MCIIOJIB30BAaHUE BUJICOMATEPHUAIIOB),
HCCJIEIOBAHUE CBOMCTB ECTKOM BOJIbI, MPOIECCAa TOPEHUS XKeEJe3a B KUCIOPOJE
(BO3BMOXKHO  KCMOJIb30BAaHME  BHUJICOMATEPUANIOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEAKIM HAa MOHBI: MarHus, KajblMs, aJIIOMUHUS, [IUHKA, JKeje3a
(1) u xene3a (1), meau (1), HabnrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
IJJaMCHH HWOHAMU HATpusl, Kalusd U Kalblus (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEPHAIIOB), HCCIICIOBAaHNE aM(POTEPHBIX CBOMCTB THAPOKCHAA ATIOMUHUS
Y TUJIPOKCHUIA IIMHKA, PEIIEHNUE SKCIIEPUMEHTAIBHBIX 3aj1a4 10 TeMe «Baxueime
METaJIJIbl U X COCMHCHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBa m Marepuanibl B ITOBCEIHEBHOM KWU3HM YeEJIOBEKAa. be3omacHoe
WCIIOJIb30BaHNE BEILIECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XUMHUUYECKUX 0KOrax M OTPABIICHUSIX.



XUMUYECKOE 3arpsi3HEHHE OKpYKaromied cpeabl (MpeaeiabHas I0mycTUMast
KOHIIEHTpalus BemlecTs, nainee — [1/1K). Ponb xumMuu B pemieHun 3K0JIOrMYeCKUX
npooIieM.

Xumuueckuii IKcnepumenm ¢ ucnonvzoeanuem ooopyoosanusn « Touxa
pocmay’

u3ydeHue oOpaslloB MaTepUasioB (CTEKJIO, CILIAaBbl METAUIOB, MOJIMMEPHBIE
MaTepualbl).

Mesicnpeomemmunie céazu

Peanmnsanus MeXnpeIMETHBIX CBSI3€M INPU W3YYEHHH XUMHM B 9 Kiacce
OCYULIECTBJISIETCS. 4Y€pe3 HCIIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX
NOHATUH, TaK W MOHITHH, SBJISIOIIMXCS CUCTEMHBIMU I OTIAEJIbHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1ue ecTecTBEHHO-HAyYHbIE MOHATUSA: HAy4HbIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHaM3, CHUHTE3, KIACCHU(PUKALHMS, TEPUOJAUYHOCTh, HAOIIOIEHUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHE, MOJIENb, SBIEHUE, MapHUKOBBIN
s peKT, TEXHOIOTHS, MaTEPHUAIBI.

@duznka: Marepus, aToM, OJJEKTPOH, IPOTOH, HEWTPOH, HOH, HYKJIUZ,
U30TOINBI, 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: ¢orocunHres, npixanue, Ouocdepa, 3KOCUCTEMA, MHUHEPAIbHBIE
yI00pEHMs, MUKPO3JIEMEHTBI, MAKPO3JIEMEHTBI, TUTATEIbHbIE BEILIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpaNbl, TOPHbIE 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 MPOrPAMMBbI  OCHOBHOIO OOIIETO
o0Opa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUUCKUMU
COL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMU, MPUHSTHIMU B
oOIIeCTBE TMpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIHOCOOCTBYIOT Ipolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIU3AIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBaTbCS CHUCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OIbITA AEATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJbTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACJICAUI0, NOHWMAaHWS 3HAYEHUS XMMHYECKOM HAYKH B KU3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOM HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpA U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHHUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOpPMax M MPABWIAX MEXKIWYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOUM MAEATENbHOCTU MpH
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJIHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX TPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW Yy4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApUIIEH C MO3UIUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsI HAYKU U COCTABISIOLIME
OCHOBY JIJI1 TIOHUMAaHMS CYIIHOCTH HAYyYHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUU I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUMH,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEIbCKOW KYyJIBTYpPhI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4E€OHBIMM TEKCTaMH, CIIPAaBOYHOMU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYeHHUI0 U TO3HaHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH H
CHOCOOHOCTH K  CcamMO0OOpa30BaHUIO, MPOEKTHOW U MCCIIEJOBATEIbCKOM
JESTEIIbHOCTH, K OCO3HAHHOMY BBIOOpY HAIIpaBICHHOCTH U YpOBHS OOydeHUs B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHME [ICHHOCTU JKW3HHM, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKM Ha 3J0POBBI 00pa3 >KU3HHU, OCO3HAHUE IOCIEACTBUNA U
HENPUATHE BPEIHBIX IPUBBIYEK (YIIOTPEOIECHUS aJIKOT0JIsl, HAPKOTUKOB, KYpPEHHUS),
HEOOXOJMMOCTH  COOJIIO/IEHUST TpaBui OE30MACHOCTH TpU  OOpalIeHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEATbHON KU3HU;

5) TPy10BOT0 BOCTIMTAHUSI:

MHTEpEeC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuii U Tpyda pa3InyHOro poja,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHHUS 00pa30BaHus ¢ YYETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IEATEIBHOCTH U PAa3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliITUPOBATHCS B IPO(HECCUOHATIBHOU CpeEIE;

6) 3K0JI0rNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU II€JIECOO0PAa3HOE OTHOIIEHHWE K NPHUPOJIe KaK MCTOYHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyIIECTBOBAHUS, IOHUMAaHUE LIECHHOCTU 3I0POBOIO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3MYECKOMY M TICUXMYECKOMY 3J0POBbIO, OCO3HAHME LIEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMHU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU U3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH TPUPOIHON CPENOH, I MOBBIIEHUS
YPOBHSI  DKOJIOTUYECKOW  KyJNbTYphl, OCO3HaHUS TJIOOATBHOTO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTel HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaTbCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJIbLHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATBI

B cocraBe MeranpeaMETHBIX pPE3yNbTATOB BBIJIEISIOT 3HAUMMbIC JIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIEHAYyYHble TMOHATHS (3aKOH, TEOpus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax U IMO3BOJISIIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, U YHUBEpPCAJIbHBIC yUeOHbIE IEWCTBUS (ITO3HABATEIIbHBIEC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 0O0ECIeUnBAIOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHUIO U OCYIIECTBICHHUIO YYEOHOM
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHUSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUpPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINNKA XUMHUYECKUX BEIIECTB W XHMHUUYCCKHX PEaAKIUH,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBS3M MEXIYy OOBEKTaMH HW3Y4YEHUS,
CTPOUTH JIOTUUECKHUE PACCYXIACHUS (MHAYKTHUBHBIC, JICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITh B TIpoOIeccCe TMO3HAHMUS TOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEACTABICHUS —
XUMHUYECKUH 3HaK (CHUMBOJ DJIEMEHTa), XHUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICIBHBIX MPEJCTABICHUIN BBISBIATh U XapaKTEPU30BATh CYIICCTBCHHBIC
MPU3HAKUA U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBIBJIATE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEeMbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KaueCTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIoaaTh 3a XOJI0M IIpoiiecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, PopMyaupoBaTh 000O0IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nunopmanueii:

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



YMEHHE MPUMEHSITh Pa3InyHbIE METOJbI U 3alpoChl MPU MOUCKE U OTOOpe
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTH  MCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCIOIB30BAHUS PA3IMUHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMATBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh W AaHAJIM3UpOBaTh B Ipoliecce Yy4yeOHOW U
UCCJIEI0OBATENCKONU JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHUSl 3a/laBaTh BOMPOCHI (B XO0J€ Jauajora W (W) JAUCKYCCHH) TI0
CyLIECTBY  OOCYXJaeMOl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a1a4H;

YMEHUSL  NPEJCTaBIATh  MOJYYECHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JEATEIbHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTax; JEJaTh IPE3CHTALNIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEAOBAHUIO CBOMCTB BEIIECTB, yUe€OHOTO MPOEKTA);

yMEHUSI YYE€OHOrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IPU  PELICHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyxeHusi, oOMEeH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe NCHCTBHSA:

YMEHUE CAaMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIMUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITENIbHO COCTAaBJSATh WM KOPPEKTHPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEUCTBUUA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CollepKaHMs, YCTAHOBJIEHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIJICJISIIOT: OCBOEHHBIE OOYYalOIMMHCS Hay4yHblE€ 3HAHUS, YMEHHUS M CIOCOOBI



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

K konIy oOyueHus B 8 ki1acce npeiMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKUX MOHSTHN: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS ), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAsI U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas J10JIs1 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, TETII0BOU A EKT peakinmy,
AIpO aTOMa, JJIEKTPOHHBIM CJIOM aroma, aTOMHasi OpOHUTallb, pPaaUyC
aToMa, XUMHUYECKasl CBsI3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BEIEeCTBa
(porieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

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

e HCIOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JUISI COCTaBJICHHS (HOpMyJ
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIHII;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUN IO
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJE€HTHAasT M HOHHAas) B
HEOPraHUYECKUX COEANHEHUSX;

e packpbiBaTh cMbIca Ilepuonnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B llepuoauueckoil cucreme,
3aKOHOB COXpPAaHEHHS MAacCChl BEIIECTB, MOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyto Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maieie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux siemernToB J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U PaCTIPEICIICHHUE UX TI0 SJICKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKHE BEIECTBA,
XUMHUYECKHE Peakiuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA BEIIECTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPAMHU MOJIEKYISIPHBIX
ypaBHEHUMN 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 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON JEATEIbHOCTH — aHAIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KilacCcu(uKaiuio,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHHS] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCINPOBAHUE, SKCIECPUMEHT
(peaJibHBINA U MBICIICHHBIN);

ClIeIOBaTh  NpaBWIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYIoll U
7abopaTopHBIM  000pY/IOBaHHWEM, a TaKXKe TMpaBUiiaM OOpallleHus C
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMUA TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOIYYCHUI0O WU COOMPaHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECTEHHOM MAaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KHUCIOT C MIOMOIIbIO HHIUKATOPOB
(ytakmyc, dheHondTaniend, METUIOPAHK U JPYyTHUe).

K xonIy o0yueHus B 9 Kjiacce npeIMETHBIC PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYYAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX TMOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHWUOH, IMPOCTOE BEIIECTBO,
CJI0)KHOE€ BEIIECTBO, BAJCHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTETIEHb
OKHUCJICHHS, XUMUYECKasl PeaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU ekt
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHME U  BOCCTaHOBJICHUE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInuecKas), KpHUCTAIIMYecKas pemeTka, KOppo3us METaJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO OMyCTUMAas
xoHuenTpaus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU OHATHUA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJI COCTaBJICHUS (HOPMYT
BEILIECTB U YPABHEHU XMMHUYECKUX PEAKIIMII;

ONPENIENATh BaJICHTHOCTD U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIACCY CO€IMHEHUN 1o ¢dopmyiaM, BHJ XUMUYECKON
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica llepuommueckoro 3akona JI. U. Mennaeneesa u
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
paznuyaTh MOHATUS «TJaBHas noArpynna (A-rpynma)» U «1modoyHas
noarpynmna (b-rpynma)», maibie ¥ OOJdbIIME TEPUObI, COOTHOCUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsij sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpenieieHue HMX IO JJICKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B W3MEHEHUM CBOMCTB 3JIEMEHTOB M MX COCIMHECHUI B
npezenax MaJblX NEPUOIOB U TIaBHBIX MOATPYHN C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBYy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEIJIOBOMY 3(P(HEKTy, M0 M3MEHEHUIO CTENEHEH OKHCIICHHUS
XHMHUYECKUX IJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEUDUUECKHE XUMHUYECKUE
CBOMCTBAa TIPOCTBHIX U CJOXKHBIX BEIECTB, TMOJITBEPXKIAs OMNUCAHUE
NpUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHM;

COCTaBIIAITh YPABHEHUS BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OajaHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJEKYISIPHYI0O H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0aTh  MpaBUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7a0b0paTOpHBIM  O0OpYJOBaHHMEM, a TaKXe IMpaBuia oOOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TONYYCHUI0O WU COOMPAHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YTJIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHUH, TOATBEPKIAIOIMIMNE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, TUAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHNE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICTUTEIBHON JIEATETbHOCTH — aHaJIHU3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIWi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHe, MOJCIMPOBAHUE, JKCIEPUMEHT (peaabHbIM U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHavaibHble XUMUYECKHE OHATHS
XuMus — BaKHast 00J1acTh
11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK
' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
YyeaoBeKa
12 BemectBa 1 xuMudeckue 15 1 bubnnoreka IIOK
' peakuuu https://m.edso00.ru/7f41837¢
Hroro o pasneny 20
Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
Boznyx. Kucnopon. Ilonsitue bubnmnorexka HOK
2.1 6
00 okcugax https://m.edsoo.ru/7f41837c
Bonopoa.Ilonstue o kucnorax bu6nuoreka [IOK
2.2 8 1
U CONSIX https://m.edso0.ru/7f41837c
53 Boga. PactBopsr. [lonsitue 06 5 1 1 bu6mmoreka [IOK
' OCHOBaHHUAX https://m.eds00.ru/7f41837¢c
24 OCHOBHBIE KJIACCHI 11 1 1 butbmmoreka [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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

Ileproanueckuii 3aKOH U
Ilepnonnueckas cucrema

bubnuoteka LIOK

31 XHUMHYECKHX dj1eMeHToB 1. 1. ! https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XumMu4decKas CBI3b.
3.2 OKHUCIIUTEIBHO- 8 bubmotexa [JOK
https://m.edso0.ru/7f41837¢
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bu6mmoteka [IOK
Hroro no paszeny 15 https://m.edso0.ru/7f41837¢
PesepBHOE Bpems 3 bubmorexa [JOK
https://m.edso0.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KUIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE U yriryOieHne 3HaHuM 5 1 bubmmoreka [JOK
' OCHOBHBIX pa3/IeoB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubanorexa [JOK
' peakiuii https://m.edso00.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLIMALIHS. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUECKUX 4 1 bubmuoreka [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 aemeHToB VIA-rpynmel. Cepa u eé 6 brbmmorexa [TOK
' PYHIBEL L-€p https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO61mas xapakTepUCTHKA XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30t, pochop u ux 7 1 bubmmorexa LIOK
' PYHHRL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 Bubnmorexa [IOK
' . Py ' PO https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bu6nmoreka [IOK
3.1 Obmue cBolcTsa MeTaNIOR 4 https://m.edsoo.ru/7f41a636
. bubnnorexa [{OK
2 B 1
3 aXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Pa3znean 4. Xumus 1 OKpysKamomas cpeaa
4.1 BertectBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' B p https://m.edso0o.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

ITOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bceero H3yYeHUS oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
IIpeamer xumun. Ponb xumuu B bu6mmoreka [IOK
1 1 04.09.2024
JKU3HM 4YesoBeKa. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
[TonsTHe 0 MeToAaX MO3HAHUS B bubnuorexa [JOK
2 XUMHHA 1 06.09.2024 https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpasuiia bubnnorexa [JOK
3 paboThI B 1a00paTOpUH U IPUEMBI 1 1 11.09.2024 https://m.edsoo.ru/ff0d23dc
oOparnieHus ¢ 1a00paTOPHBIM obopynoBanue Touku
000pyIOBaHUEM pocrta
4 YucTeie BelecTa fI cmecu. CrocoObl 1 13.09.2024 bu6mmoreka [JOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas paGora Ne 2 Bu6 10K
nOIMoTeKa
5 P 7 1 1 18.09.2024
«Pa3nenenue CMeCCI/i (Ha mpumepe https://m.edsoo.ru/ff0d28c8
OYHUCTKY TTOBAPEHHOU COJIN )»
bu6mmoreka [JOK
6 ATOMBI U MOJIEKYJIBI 1 20.09.2024 httos://m.edsoo.ru/f0d2a6e
bubmuorexa [JOK
7 I1 1 25.09.2024
POCTBIC H CIIOXHBIC BENECTBA 5.09.20 https://m.edsoo.ru/fod2a6e
3 XUMHUYECKHUE IIEMEHTBI. 3HAKU 1 bubnmnoreka [JOK
(CUMBOJIBI) XMMHUYECKHUX DJIEMEHTOB 27.09.20234  https://m.edsoo.ru/ff0d2be8
9 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. 1 02.10.2024 bu6mmoreka [IOK

Xumuueckas popmyna. BaneHTHOCTD

https://m.edsoo.ru/ff0d2eae



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2eae

aTOMOB XUMHUYCCKHX O3JICMCHTOB

MaccoBas 1019 XUMHYECKOTO

obopynoBanue Touku

10 3JICMEHTA B COCTUHECHHUU 04.10-2024  pocra, Bubmorexa LIOK
A https://m.edsoo.ru/ff0d350c
bubmuoreka [JOK
11 ATOMHO-MOJIEKYJISIPHOE YUCHHE 09.10.2024 https://m.edsoo.ru/ff0d2d50
12 OTtHocCuTENbHAS aTOMHAs Macca. 11.10.2024 bubnmoreka [JOK
OTHOCHUTEBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
Komnuuectno BemiectBa. MoJib. bubmuorexa [JOK
13 16.10.2024
MonsipHas macca https://m.edsoo.ru/ff0d5230
14 Du3nyecKue 1 XMUMHUYECKUE SBICHUS. 18.10.2024 bubnuorexa [JOK
Xumuyeckas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3naku u yCJIOBI/IHvaOTeKaHI/ISI 9310 2024 bubnnorexa [JOK
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs1 MacChl BELIECTB. 25 10 2024 bubnnoreka [JOK
XHAMHYECKUE YPABHEHHUS https://m.edso0.ru/ff0d3b88
Brruncnenus konmdecTBa, Macchl Eub 1OK
nonmoTexa
17 BeIIeCTBA 110 ypaBHeI;II/ISIM 08.11.2024 https://m.edsoo.ru/f0d5708
XUMHYECKHUX PEaKIIHii
Knaccudukanms xumuaecknx Bt 1OK
N nonmoTexa
18 peakiuii (COeAMHEeHUs, PA3I0KEHNUS, 13.11.2024 https://m.edsoo.ru/ff0d3f34
3aMeleHus, o0OMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN- BuG 10K
nOIMOTEKA
1 . 15.11.2024
9 HIHKIOnEAICT O6O6erHHe " S 0 https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 KonrtponsHas padora Nel mo reme 20.11.2024 bubnuorexa [IOK
«BelecTBa 1 XUMHYECKHUE PEAKITHI https://m.edsoo.ru/ff0d4290
21 Boznyx — cmech razos. Coctas 22.11.2024 bu6mmoreka [JOK



https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

Bo3ayxa. Kucnopon — anemeHnT u
npocroe BemiecTBo. O30H

https://m.edsoo.ru/ff0d448e

duznueckre 1 XUMHUYECKHE CBOMCTBA

bu6mmoreka [IOK
22 27.11.2024
KHCII0POAA (peaKilitH OKHCIICHIS, 0 https://m.edsoo.ru/ff0d4614
ropenue). [lousarue 06 okcumax
CriocoOsl MosTy4eHus KUCI0poia B
23 nabopaTopuu iqn OMLImnerH(f::TI/I bubmorexa [JOK
PATOPTIH TP ' 29.11.20234  https://m.edsoo.ru/ff0d497a
[IpumeHeHune kucnopoaa
TemnoBoii 3¢ ekt xumMudeckoin obopynoBanue Touku
24 peaxuuu, MoHATHE O 04.12.2024  PocTa,
TEPMOXUMHUYECKOM ypaBHEHUH, IK30- bubnnoreka [JOK
Y SHJIOTEPMUUYECKUX PEAKIUAX https://m.edsoo.ru/ff0d4790
TomnuBo (HedTh, Yroib U MeTaH). Eub 10K
nOJIMOTEeKA
25 3arpsi3HeHue Bo3Ayxa, CIocoObl €ro 06.12.2024 httos://m.edsoo.ru/ffod4caa
MIPeI0TBPALCHUS
[IpakTuueckas padbora Ne 3 o Teme Bu6 10K
UOJINOTEeKA
2 I1 11.12.2024
6 «loxtyuenne i cobuparine . 0 https://m.edsoo.ru/ff0d4ae2
KHCIIOpO/1a, U3YUEHUE eT0 CBOUCTBY»
97 Bomopon — anemeHT u npoctoe 13.12.2024 bubnunorexa [JOK
BemecTBO. Haxoxaenue B npupoje https://m.edsoo.ru/ff0d4dd0
28 duznvecKknue U XUMUYECKHE CBOMCTBA 18.12.2024 bu6mmoreka [IOK
Bojopona. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
29 [TonsiTHE O KUCTOTAX U COJAX 20.12.2024 httos://m.edsoo.ru/F0d50d2
30 CriocoOblI mosryyeHus BOI0poia B 95 122024 bubnnoreka [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
31 [IpakTuueckas pabora Ne 4 o Teme 97122024 bub6nuorexa [IOK

«[lonydyenue u cobupanue Bogopoaa,

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
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https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
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W3YyYEHHUE ETO CBOMCTB)

Mossipablii 00bEM ra3oB. 3aK0H

bu6mmoreka [IOK

32 10.01.2025
ABoraapo https://m.edsoo.ru/ff0d542e
Brrauciienust 00b€Ma, KOJIHYECTBA Eu6 OK
33 BEIIIECTBA rasa 1o €ro U3BECTHOMY 15.01.2025 htlfsz'I/I;I;Ts;igru /045540
KOJIMYECTBY BEILECTBA UIIH O0BEMY T '
Beruncnenus 006EMOB ra3oB 1o Bu6 OK
34 YPaBHEHHUIO PEaKIIMu Ha OCHOBE 17.01.2025 htI:pSJ_I;I;T:;aocL)Im /6045708
3aK0Ha 00OBLEMHBIX OTHOILEHUH Ia30B T '
. obopynoBanue Touku
Ou3nvecKue ¥ XUMHUIECKHE CBOMCTBA
35 oML 22.01.2025  pocra, bubauoreka [IOK
A https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [Tonsitue 00 94 01.2025 bubnuorexa [JOK
UHIIKATOPaX o https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. 6 T
HacwImenHbie ¥ HeHACHIIICHHBIC ObOpyROBaHHE T otKa
37 29.01.2025 = pocra, bubmnoreka [JOK
pacTBopbl. MaccoBast 07151 BEIIecTBa httos://m.edsoo.ru/ff0d5b40
B pacTBope T '
ITpakTruyeckas pabora Ne 5 o Teme
«[IpuroToBiieHHE PacTBOPOB C obopynosanue Touxa
38 OnpeenEHHON MacCOBOU JI0JIEH 31.01.2025  pocra, bubnunorexa IIOK
pedl . A https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEUIECTBAY
39 KonTtponbHast pabota Ne2 o reme 05.02.2025 bubnuoreka [IOK
«Kucnopon. Bomopos. Boma» o https://m.edsoo.ru/ff0d6342
O :
40 H;(;Iedgzla(fﬂaa& e 07.02.2025 ~ Promorexa LIOK
P o https://m.edsoo.ru/ff0d664e
41 [losnydyeHne u XUMHYECKUE CBOWCTBA 12.02.2025 @ bubmumoreka [IOK
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KHUCJIOTHBIX, OCHOBHBIX U
aM(pOTEpPHBIX OKCHJIOB

https://m.edsoo.ru/ff0d67ca

42 OcHoBaHHUS: COCTaB, KJIacCU(UKAIIHS, 14.02.2025 bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 HonyquI/Iue U XMMUYECKHE CBOMCTBA 19.02.2025 bubnmoreka [JOK
OCHOBaHUNI https://m.edsoo.ru/ffOdfee2
44 Kucnotsl: cocras, kinaccudukaus, 91.02.2025 bubmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA obopynosarue Touka
45 Kncny;T 26.02.2025  pocra, bubaunorexa IJOK
https://m.edsoo.ru/ffOdfee2
Conu (cpeguue): HOMEHKIATypa,
46 cnoco((SI,II) HIZ)JI )eHI/ISI nganIc)KI/Ie 28.02.2025 bubmorexa LHOK
_ v ’ R https://m.eds00.ru/00ad9474
CBOICTBa
[IpaxTnueckas padora Ne 6. Pemenue obopynoBanue Touku
47 IKCIIEPUMEHTAILHBIX 33724 110 TeMe 04.03.2025  PocTa,
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX bubnuoteka [JOK
COCTUHEHUN https://m.edsoo.ru/00ad9b7c
48 I'enernyeckas CBSA3b MEXKAY IfJ'IaccaMI/I 06.03.2025 bubnuoreka [IOK
HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
O06o0011eHNe U cucTeMaTU3aIus bubmmoreka [IOK
49 11.03.2025
3HAHUU https://m.edso00.ru/00ad9ch2
Kontponbnas padota Ne3 o teme Eub 1OK
nOIHOTEeKA
" 13.03.202
50 OCHOBHLIGVI:J'IaCCBI HEOPTaHHYECKUX 3.03.2025 httos://m.edsoo.ru/00ade1a
COeTMHEHU I
[TepBbIe MOMBITKY KIIACCH(PUKAITAN Eub OK
51 XUMHYCCKHX 3JIeMeHTOB. [ToHsITHE 0 18.03.2025 nommoreka L{

rpymmnax CXOJHbIX 3JIEMCHTOB

https://m.edsoo.ru/00ad9ffa
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[Tepuoanueckuii 3aKOH U
[lepuonnueckas cucrema

bubmuorexa [JOK

52 XMUMHYECKHX daemMenToB 1. 1. 20.03.2025 https://m.edsoo.ru/00ada52c
Menneneena
bubmuorexa [JOK
53 [Tepuoapl, TpynIbl, MOATPYIIITHI 25.03.2025 httos://m.edsoo.ru/00adas2c
54 Crpoenue atomoB. CocTaB aTOMHBIX 97 03.2025 bubnmoreka [JOK
saep. M3oTonbl https://m.edsoo.ru/00ada342
CtpoeHue 3J1eKTPOHHBIX 000J0UeK
. bubmuorexa [JOK
55 aToMoB 3JieMeHTOB [lepuoanueckoit 08.04.2025
https://m.edsoo.ru/00ada6bc
cucremsl /. . Menneneena
XapakTepucTuKa XUMHYECKOTO
3JIEMEHTA MO0 €ro MOJIOKEHHUIO B bubmuorexa [JOK
56 10.04.2025
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoanueckoro 3akoHa
57 JUIS pa3BUTHUS HAyKU I/I HpuaKTI/IKI/I. . 15.04.2025 bubnuoreka [IOK
N. MenaeneeB — y4€HbIi, eIaror 1 https://m.edsoo.ru/00ada96e
Ipa)TaHuH
58 DNEKTPOOTPULIATEIIBHOCTh ATOMOB 17.04.2025 bubnnoreka [JOK
XAMHUYECKHAX IIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 HNonnas xumMuueckas CBsi3b 22.04.2025 https://m.edsoo.ru/00adac34
60 KoBanenTHas nonsipHasi XuMu4uecKas 24.04.2025 bubnuotexa [JOK
CBSA3b https://m.edsoo.ru/00adaab8
61 KoBanentnas HenonspHas 99.04.2025 bubnuorexa [IOK
XAMUYECKAsI CBSI3b https://m.edsoo.ru/00adaab9
62 CrelneHb OKUCIICHUS 06.05.2025 bu6mmoreka [JOK
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OKHCITNTEIIFHO-BOCCTAHOBUTEIIBHEIC

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

obopynoBanue Touka

63 U 1 08.05.2025  pocra, Bubsmorexa [OK

peart https://m.eds00.ru/00adb076
bu6mmoreka [IOK

64 OxkuciIuTeNnu U BOCCTAHOBUTEIH 1 13.05.2025 https://m.edso0.ru/00adb076

KontponbHas padota Ne4 o teme BuG 1OK
noIMoTeKa

65 «CTtpoeHne aroMa. XuUMHUUYECKast 1 15.05.2025 https://m.edsoo.ru/00adbAg6
CBSI3b»

66 PesepBHbIit ypok. O6o6iueHI/Ie u 1 90.05.2025 bubnnorexa [JOK
cucTeMaTH3alus 3HaHU! https://m.edsoo.ru/00adb33c

67 PesepBHblIil ypok. O606?ICHH€ u 1 99 05.2025 bubnnorexa [HOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9ch2

68 PesepBHbIi ypoK. O6o6iueHI/Ie u 1 24 05.2025 bubnuoreka [IOK
cUcTeMaTu3auus 3HaHUI https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KUIIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero H3y4YeHUs oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
[Tepuonuueckuii 3aKOH.

1 [Tepuonuueckas cuctema 1 bubnnoreka [JOK
XUMHUYECKUX iemeHToB /], U. 05.09.2024  https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XUMHUYECKHUX IIEMEHTOB 1 bubmmorexa [JOK

. 08.09.2024  https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPUOIOB

3 Knaccudukanus 1 HOMEHKIIaTypa 1 bubnnorexa [HOK
HEOPraHWYECKHUX BEIIECTB 12.09.2024  https://m.edsoo.ru/00adb7e2

4 Bupl XuMUYeCKOM CBSI3U U THITBI 1 bubmuorexa [JOK
KPUCTAINTINYECKUX PEIIETOK 15.09.2024  https://m.edsoo.ru/00adbac6
KontponbHas pabora Nel no reme

5 I1 i 1 1
«[ToBTOpEHue u yrmyOiaeHue 3HAaHHA 10.09.2024
OCHOBHBIX Pa3/IeJIoB Kypca 8 Kjacca

5 Knaccugukanus XxumMmmuaeckux 1 bubnnoreka [JOK
peaKkiuii o pa3IuYHbIM NIPU3HAKAM 22.09.2024  https://m.edsoo.ru/00adbcb0
[lonsiTHE O CKOPOCTH XMMHYECKOU obopynoBanue Touka

7 peakuuu. [ToHsITHE O TOMOTE€HHBIX U 1 26.092024  POCTa, bubnuorexa [JOK
TeTePOTEHHBIX PEAKIIHSX R https://m.edsoo.ru/00adbe9a
[ToHsITHE 0 XUMHUYECKOM obopynoBanue Touka

8 paBHOBecHH. PaKTOPHI, BIUSIIOLINE 1 29.092024 PocTa, bubnuorexa [IOK

Ha CKOpPOCTH XHUMHYISCKOM pPCaKkun u

https://m.edsoo.ru/00adc28c
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ITOJIOXKCHHUEC XUMHUYCCKOI'O
PaBHOBECHUA

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC

obopynoBanue Touka

9 pocra, bubnmmoreka [{OK
.10.2024 ’
peartin 03.10-20 https://m.edsoo.ru/00adcade
Teopus 31EKTPOIIUTUYECKON obopynoBanue Touka
10 nucconranui. CUIIbHBIE U Cl1a0ble pocta, bubnmorexa [LIOK
06.10.2024
BJIEKTPOJIUTHI https://m.edsoo.ru/00adcd68
11 HNounble ypaBHEHUS peakuid bubmorexa LIOK
P peardt 10.10.2024  https://m.edso0.ru/00add448
XUMUYEeCKUE CBOWCTBA KUCIIOT U
. . obopynoBanue Touka
OCHOBaHUU B CBETE MPEICTABICHUI
12 00 2JEKTPOIUTHYECKON 13.10.2024 Po°T® bubmmorexa LIOK
P o https://m.edsoo.ru/00add5d8
T CCOLMAITUH
XHUMHUYECKHUE CBOICTBA COJIEH B obopynoBanue Touka
13 CBeTe NpeCTaBIeHU 00 pocta, bubnuorexa [IOK
. 17.10.2024
AJIEKTPOJIUTUYECKON JUCCOLMALINI https://m.edsoo.ru/00add8b2
obopynoBanue Touka
14 ITonsTre o ruaponuse conen pocta, bubnuorexa [IOK
20.10.2024 ’
https://m.eds00.ru/00add9d4
15 O06001IeHNe U CUCTEMATU3 AT bubmuoreka [JOK
3HAHUU 24.10.2024  https://m.edsoo.ru/00addd12
[IpaxTnueckas padora Ne 1.
16 «PemeHne sKcriepuMEHTATBHBIX bubmmoreia LIOK
27.10.2024  https://m.edsoo.ru/00addbfa
3a1au»
KonTponbnas padota Ne2 o teme
17 «INEKTPOTUTUYECKAS TUCCOIUAITUS bubmorexa LIOK
P A HHALA. 07.11.2024  https://m.edsoo.ru/00addecO

XUMHUYECKUE PEAKIIUU B PACTBOPAX))
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OO01mas xapakTepuCTHKA TaJIOTCHOB.

18 XHUMHYECKHE CBOMCTBA HA IPUMEPE bubmmorexa [JOK
PHMEP 10.11.2024  https://m.edsoo.ru/00addfe2
XJiopa
Xnoposogopoa. CojisHas KHCIIOTA,
19 nggqecfng CiOﬁCTBa MOJTy4eHue bubmmorexa [JOK
> HOIVH ’ 14.11.2024  https://m.edsoo.ru/00ade104
MIPUMCHECHUE
[IpakTuyeckas padora Ne 2 o Teme obopynosasme Toukn
20 «[TomyueHne consTHON KUCIOTHI pocta,
aveorIe 6 CRONCTEY ’ 17.11.2024  BubGmauoreka [IOK
i https://m.edsoo.ru/00ade348
Beruncnenus mo ypaBHEHUSIM
21 XUMHYCCKHUX PEAKIIHiA, €CJIN OJIUH U3 bubmorexa LHOK
P ’ 21.11.2024 https://m.edsoo.ru/00ade488
pearcHTOB JiaH B H30BITKE
99 OO01mmas xapakTepucTHKa SJICMCHTOB bubnnoreka [JOK
VIA-rpynnsl 24.11.2024  https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOIU(UKALIUN CEPHI.
93 Haxoxnenue cepsl U €€ coeTMHEHU I bubnunorexa [JOK
B IIpHpoie. XUMUYECKHE CBONCTBA 28.11.2024  https://m.edsoo.ru/00ade64a
cephl
24 CepoBoiopo1, CTpOEHHUE, bubnuoteka [JOK
¢bu3nuecKkre U XUMHUYEeCKHe CBOMCTBA 01.12.2024  https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHasi KHCIIOTA,
25 ¢bu3nyecKkrue 1 XuMHYECKHe bubmmorexa [OK
. 05.12.2024  https://m.edsoo.ru/00adea28
CBOWCTBa, MPUMEHEHUE
XUMUYECKUE PEAKIINH, JICKAIIHNE B
OCHOBE TIPOMBIIIICHHOTO Crioco0a
26 TTOJTYYCHUST CEPHON KHUCITOTHI bubmorexa LHOK
i P ) 08.12.2024  https://m.edsoo.ru/00adec8a

XHWMHUYECKOE 3arpsi3HEHUE
OKpPY’KaIoILEeH Cpeibl COCAMHEHUSAMU
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cepsl

Brrancnenune maccoBoit JOJIM BBIXOJa

bu6mmoreka [IOK

27
IIPOJYKTa peakLuu 12.12.2024  https://m.edsoo.ru/00adec8a
OOm1ast XapaKTEpUCTHKA PIIEMEHTOB
98 VA-rpynmsl. A30T, bubnmoreka [JOK
pacrpocTpaHeHue B IPUPOJIE, 15.12.2024  https://m.edsoo.ru/00adeea6
¢bu3nvecKre 1 XUMHYECKHE CBOMCTBA
AmMHaK, ero GuU3n4ecKue u
29 XUMHUYECKHE CBOICTBA, MOJIyYeHUE U bubmmorexa LOK
> HOYH 26.12.2024  https://m.eds00.ru/00adf004
MIPUMCHCHHE
[IpakTuueckas padbora Ne 3 o Teme
30 «[Tomyuenne ammuaka, U3yudeHHe €ro bubmorexa LHOK
. i St 29.12.2024  https://m.edsoo.ru/00adf180
CBOWCTB
31 A3oTHas KUCIOTA, €€ (PU3MIecKue bubnnoreka [JOK
XUMHUYECKHUE CBOWCTBA 12.01.2025  https://m.edsoo.ru/00adf306
Hcnonb30BaHne HUTPATOB U CONEN
aMMOHHS B KaUeCTBE MHUHEPATbHBIX
32 oOpenuii. XuMudeckoe bubmmorexa [JOK
YAODPEHIH. . 16.01.2025  https://m.eds00.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COCTMHEHUSIMH a30Ta
®ocdop. Oxeun pocdopa (V) u
33 (poc:ll))o pHaH KHCHH((I))Ta (b(blfm(qe)cxne " Bubmmorexa LIOK
p L 19.01.2025  https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOIy4YEeHUE
Hcnonb3oBanue GocaToB B
34 KayecTBE MUHEPAJIbHBIX YIOOpEHUH. bubnnoreka [JOK
3arpsi3sHEeHUE TPUPOTHON CpEAb 23.01.2025  https://m.edsoo.ru/00adfc20
dbocharamu
35 Yraepon, pacipocTpaHEHHE B bubnmuotexa [JOK



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20

npupoje, Gu3ndeckue 1 XUMHYECKHE 26.01.2025  https://m.edsoo.ru/00adfd9c
CBOMCTBa
Oxcunsl yriaepona, ux pusnveckue u
36 XUMHUYECKHUE CBOMCTBA. bubmuorexa [JOK
DKOJOTUYECKHE MPOOIIEMBI, 30.01.2025  https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKcuaoM yriepoaa (1V)
37 VYronbHas KUciIoTa U €€ Cou bubmmorexa [JOK
02.02.2025  https://m.edsoo.ru/00ae006c
[IpakTuueckas padbora Ne 4 o Teme
38 "[lonyueHune yriaekucioro rasa. bubnnorexa [JOK
KauecTtBenHas peakuus Ha kKapOoHaT- 06.02.2025  https://m.edsoo.ru/00ae027e
noH"
[TepBoHavabHBIC TOHATHUS 00
39 OpraHMYeCKHX BEIICCTBAX KaK O bubmorexa [JOK
P B 09.02.2025  https://m.edsoo.ru/00ae054e
COEIMHEHUSX yriepo/ia
40 Kpemuuii u ero coequHeHuS bubmorexa [JOK
P A 13.02.2025  https://m.eds00.ru/00ae080a
ITpakTruueckas padora Ne 5.
41 Pemrenue skciepuMeHTABHBIX 33724 bu6mmoreka [JOK
1o TeMe «BakHele HeMeTauTbl U 16.02.2025 @ https://m.edsoo.ru/00ae0bf2
UX COCIUHCHHUS
KontponbHast padota Ne3 o reme
42 «BaxHeinme HeMeTaJTbl U UX bubmorexa HOK
20.02.2025  https://m.edsoo.ru/00ae0el8
COCIUHCHHUS
OO01mmas xapakTepucThKa
43 XAMHUYECKUX DJIEMEHTOB — bu6mmorexa [IOK
MeTaJUI0B. Metajuinueckas CBs3b U 23.02.2025 = https://m.edsoo.ru/00ael103e

MCTAJUINYCCKAA KpUCTAJIJIIMICCKaA
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pemérka. PU3NYECKUE CBOMCTBA
METaJIJIOB

XUMHUYECKUE CBOUCTBA METAJLIOB.

44 DIEKTPOXUMHUUECKUI PsI Bubmaorexa ITOK
p N AR 27.02.2025 | https://m.edsoo.ru/00ae1156
HaIMpPsDKCHUN METAIIOB
OO6mue crmocoOb! MOTyYeHUS
meTaiu1oB. CiuiaBel. Beruncienus mo
45 ABHEHUIM XMMHYECKUX PEAKIIUU Bubmorexa ITOK
b PEaKIuiL, 01.03.2025  https://m.edsoo.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJICPIKHUT
MIPUMECH
46 [ToHsATHE O KOPPO3UU METAILIOB Bubmorexa ITOK
PP 05.03.2025  https://m.eds00.ru/00ael1278
bu6mmorexa [IOK
47 [enoumbie MeTaner 12.03.2025  https://m.edsoo.ru/00ael14b2
48 Okcubl ¥ THAPOKCUIBI HATPUS U bubnmnoreka [JOK
KaJTus 15.03.2025 @ https://m.edsoo.ru/00ae14b2
49 [IlenouHO3eMENBHBIE METAILIIBI — bubmuorexa [JOK
KaJbIIUU 1 MarHui 19.03.2025  https://m.edsoo0.ru/00ae15e8
50 Baxueiinme coefMHEHNAA KaJIbIUA bubmmorexa LOK
s H 22.03.2025 | https://m.edsoo.ru/00ael15e8
51 O0001IeHre U CUCTEMAaTU3AIHS
3HAHWUI 26.03.2025
obopynoBanue Touku
JKECTKOCTH BOIBI U CIIOCOOEI €€ pocra,
52
yCTpaHEHUS 29.03.2025  Bub6mmoreka I[JOK
https://m.edsoo.ru/00ae1886
53 [IpakTrueckas padota Ne 6 o Teme obopynoBanue Touku
"YKEcTKOCTh BOIBI U METOILI €6 09.04.2025 pocra,
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https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886

ycTpaHeHus" bubnmoreka [JOK
https://m.edsoo.ru/00aelae8
. bubnmoreka [JOK
>4 AJIOMHHHH 12.04.2025  https://m.edsoo.ru/00aelc64
55 AMpoTepHBIE CBOIICTBA OKCHJIA U bubnuoreka [IOK
TUAPOKCH]IA 16.04.2025 | https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
>0 Aeneso 19.04.2025  https://m.edsoo.ru/00ae1d86
57 Oxkcubl, THIPOKCUIBI U COJIU Kee3a bubnuorexa [JOK
(1) u xenesa (1) 23.04.2025  https://m.edsoo.ru/00ae35e6
58 O06o01IeHre U cHCTeMaTH3aIus
3HAHUH 26.04.2025
[IpakTuueckas padora Ne 7.
59 Pemenue skcriepuMeHTaNbHBIX 3371a4 bubnnoreka [JOK
o Teme «BakHeime MeTaJIbl U UX 30.04.2025  https://m.edsoo.ru/00ae3de8
COCTUHEHUS
Brruncnenus mo ypaBHEeHUSIM
XUMHUYECKHUX PEaKIIHii, €CIIi OJIUH U3
60 peareHToB J1aH B U30BITKE UITU bu6mmoreka [JOK
COJIEPKUT NpuUMecHu. Brruncnenus 03.05.2025  https://m.edsoo.ru/00ae1750
MacCOBOM JOJIM BBIXOJIA MPOTYKTA
peaknuu
61 O0600611eHre U cucTeMaTH3alus
3HaHUI 07.05.2025
KonrtponbHas padora Ne4 o reme
62 «BaxHeinme MeTaIbl U UX 10.05.2025
COCTUHEHUS
63 BemectBa u Mmarepuasi B bubmuotexa [JOK



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

MOBCETHEBHOM KHM3HU YEIOBEKA 14.05.2025 = https://m.edsoo.ru/00ae3f50
obopynoBanue Touka
XUMHUYECKOE 3arpsAI3HEHUE
o4 OKpY>Karollen cpeibl L 17.05.2025 POt bubmmorexa [IOK
https://m.edso00.ru/00ae4270
65 Ponp xumuu B periennu 1 bubnuoreka [IOK
IKOJIOTHYECKUX TPOOIEM 20.05.2025  https://m.edsoo.ru/00ae4270
66 PesepBHbIil ypok. O600611IeHIE 1 1 bubnunoreka [HOK
CUCTEMATH3AalNs 3HAHUN 22.05.2025 | https://m.edsoo.ru/00ae0d0Oa
67 PezepBHblit ypok. O60011eHuE U 1 bubnnorexa [HOK
CUCTEMATH3aINs 3HAaHUHN 23.05.2025 | https://m.edsoo.ru/00adb33c
68 PezepBHbiit ypok. O6001meHue u 1 bubnuoreka [IOK
cUCTeMaTH3alus 3HaHUH 24.05.2025  https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

YYEBHO-METOJJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

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

AxunonepHoe o6mectBo «M3aarensctBo «lIpocBemienne»

[Hudporas nabopatopusi 1Mo OMOJIOTHH YUCHUYECKAs
Kommmiekramust
MyJbTHIATYUK:
-IIU(POBOY AATYUK BIAKHOCTH
- IUGPOBOI JATYUK OCBEIIEHHOCTH
- nudposoit garunk pH
- HUPPOBOM AATUMK TEMIIEPATYPbl UCCIEAYEMOM CPEeIbI
- 1UPPOBOH AATUMK TEMIIEPATYPbI OKPYKAIOIIEH CPeIbl
[udpoBas Buneokamepa
[Mudposoii mukpockon Levenhuk Rainbow 50 L

Ha6op nns oneitoB Levenhuk Rainbow K 50

METOJUYECKHUE MATEPHUAJIBI J1JI51 YUUTEJISA
1.https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIi-ypOBCHb. -
Peanuzanus-tpedoBanuii-OI'OC-0cHOBHOT0-00111€T0-00pa30BaHUSL. -
Metoanueckoe-nocooue-mis-yautens.pdf

2. Kumun [I.M. ITosanseBa O.A.,Mupomnnuenko I1.B., [ludporas



J'Ia60paTOpI/I$[ TP no XUMHUHYUCHUYCCKAasA: MCTOAUYCCKHUEC PCKOMCH AU -

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

IHNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET

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

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/

POIII,

[IporpammHoe obecnieuenue k nu@poBoii 1adoparopun «Touka pocta» mo
ouonorun OO0 «HayuHble pa3BiaedeHUs»

[Tporpammuoe obecnieuenne k mukpockomny Levenhuk Rainbow 50 L


https://www.yaklass.ru/

