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[IporpamMma 1o XMMUM Ha YPOBHE OCHOBHOT'O OOIIIEr0 00pa30oBaHUs COCTaBIE€HAa HA OCHOBE TPEOOBAHUM K pe3ysibTaraM OCBOCHMUS
OCHOBHOM 00pa3oBaTelbHON MPOrpaMMbl OCHOBHOIO 00Iero obpaszoBanus, npeacraBieHHBXx B ®I'OC OO0, a Takke Ha OCHOBE
dbenepanbHOl pabodeil MporpaMmbl BOCIHTAHUS W C YYETOM KOHIENIIMM TIPENoJaBaHUsA ydeOHOro mpeameTra «XUMHUS» B
o0pa3zoBaTeNbHBIX opranu3anusx Poccuiickoit deaepaiuu.

[Iporpamma 1o xumuu Ja€T MPEACTABICHHUE O IENAX, OOIIeH cTpaTerud OOy4YeHUs, BOCIHUTAHHS W PA3BUTHS OOYyYArOIIMXCS
CpelCTBaMU Y4eOHOTO IpeaAMETa, YCTaHABIMBAET 00s3aTeIbHOE MIPEAMETHOE CO/IEpIKaHUE, MPEyCMaTpuBaeT pacrpeeseHue ero mo
KJlaccaM M CTPYKTYpUpPOBaHUE IO pa3desiaM M TeMaM IOporpaMMbl MO XHWMHH, OIPEACISeT KOJWYECTBEHHBIE M Kau€CTBEHHbIC
XapaKTEPUCTUKH  COJIEPKAHUSA, PEKOMEHAYEMYIO TIOCIEAOBATEIbBHOCTh M3YYEHUS XUMHUHM C Y4YETOM MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKHA Y4e€OHOTO MpoIecca, BO3PACTHBIX OCOOCHHOCTEH OOydYarolluXcsi, ONMpeAessieT BO3MOXKHOCTHU
mpenMeTa Jis peanu3anu TpeOOBaHUN K pe3yibTaraM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHOM MpPOrpaMMbl Ha YPOBHE OCHOBHOTO
obmiero oOpa3oBaHus, a Takke TpeOOBaHWI K pe3yiabraraM OOy4YeHHS XMMHUM Ha YPOBHE II€JIEM M3y4eHHs IMpeaMeTa U OCHOBHBIX
BUJIOB y4€OHO-TI03HABATEIILHOMN JACSITEIIbHOCTH 00YyJarOIIETOCs IO OCBOCHHIO YUeOHOTO COEpKAHUS.

3HaHUE XUMHUHU CIY>KUT OCHOBOHM 11 (pOpMHUpPOBaHMS MHUPOBO33PEHHUS OOYYAIOIIETOCs, €ro MPEACTaBICHUH O MaTepuaIbHOM
€IMHCTBE MHPA, BAXKHYIO POJb UTPaOT (GOpMHUPYEMbIe XMMHUEU MPEICTABICHUS O B3aUMONPEBPAIICHUSX DHEPTUM U 00 IBOJIIOIUU
BEIIIECTB B MPUPOJIE, O MyTIX PEIICHUS TIOOATBHBIX MPOOIEM yCTOWYMBOTO Pa3BUTHS YEIOBEYECTBA — CHIPhEBOM, SHEPIETUUECKOM,
MUILEBON U SKOJIOTHYECKON O€30MTaCHOCTH, MPOOJIEM 3ApPaBOOXPAHEHUS.

N3ydeHue xumuu:

CIIOCOOCTBYET peaju3allid BO3MOXKHOCTEH 11 caMOpa3BUTHSA H (DOPMUPOBAHUS KYJIBTYphbl JIMYHOCTH, €€ OOIed u
(GYHKIMOHAIBHOW TPAMOTHOCTH;

BHOCHUT BKJIQJ B (hOpMHUpOBAHHME MBIIUICHUS M TBOPYECKUX CIHOCOOHOCTEH OOyYaronIuxcs, HABBIKOB HX CaMOCTOSTEIbHON
y4eOHOM NIeITEIHHOCTH, DKCIEPUMEHTANIBHBIX U MCCJIEAOBATEIbCKUX YMEHHUH, HEOOXOIMMBIX KaK B MOBCEIHEBHOM >KU3HU, TaK U B
npodeccuoHaIbHON e TETHHOCTH;

3HAKOMUT CO CTENU(PUKON HAyYHOTO MBIIIJICHUS, 3aKJIabIBAET OCHOBBI I[EJIOCTHOTO B3[VISAa Ha €IMHCTBO MPUPOJIBI U YETIOBEKA,
SIBJISIETCSI OTBETCTBEHHBIM 3TaIrloM B (DOPMUPOBAHUM €CTECTBEHHO-HAYYHON IPAMOTHOCTH O0YUYarOIINXCS;

criocoOCcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSAM, K MPHUPOJAE, K YEIOBEKY, BHOCHUT
CBOM BKJIaJ] B DKOJIOTMYECKOE 00pa3oBaHuE 00yUarOIIUXCSl.

JlaHHbIEe HampaBlieHUs] B OOYYEHUU XUMHUU OOECIEUUBAIOTCA CrEM(UKON ColepKaHusl YueOHOTro MpeaMeTa, KOTOPhI SBIsSETCS
MeJJarOrHYeCKU aJanTHPOBAHHBIM OTPpaXKEHHEM 0a30BOM HAyKHW XMMHHU Ha ONPEACTIEHHOM 3Tare e€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOIO OOIIEro o0Opa3oBaHUS OPUEHTUPOBAH HAa OCBOCHUE OOYYaAIOIMIMMUCS CHCTEMBbI
NEPBOHAYAIBHBIX TMOHATHN XWMHH, OCHOB HEOPraHMYE€CKOM XMMHHM M HEKOTOPBIX OTIEJbHBIX 3HAYMMBIX IOHSTHUI OpraHuYeCcKOu
XUMUHU.

CrpykTypa comepkaHusi IPOrpaMMbl 10 XUMHUH C(HOpPMHpPOBaHA HA OCHOBE CHCTEMHOTO Toaxona kK e€ m3ydeHuro. ComeprkaHue
CKJIQJIBIBACTCSl U3 CUCTEMbI MOHATUNA O XMMHYECKOM 3JIEMEHTE M BEUIECTBE M CHUCTEMBI MOHATUNA O XMMHUYECKOM peakiuu. O0e 3Tu



CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbI MO MPUHIIMITY MOCIEAOBATEIbHOTO PA3BUTHS 3HAHUN HAa OCHOBE TEOPETHUYECKUX MPEACTaBICHUN
Pa3HOrO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— [lepunonnueckoro 3akoHa /. 1. MeHnaeneeBa kak OCHOBHOI'O 3aKOHA XUMUH;

— Y4YE€HUS O CTPOCHUU aTOMa U XUMHUUYECKOU CBSI3H;

— TIPEACTaBICHUM 00 AIIEKTPOIUTUUECKON TUCCOIMAIINY BEIIECTB B PACTBOPaX.

TeopeTndeckue 3HAHWUS PACCMATPUBAIOTCS HA OCHOBE SMITMPUYECKH TOJYYCHHBIX W OCMBICICHHBIX (DAaKTOB, Pa3BUBAIOTCS
MOCJIEIOBAaTEIbHO OT OJHOIO YPOBHSI K JIPYTOMY, BBITIOJHSAS (DYHKUMHU OOBSICHEHHS M IMPOTHO3UPOBAHUS CBOWMCTB, CTPOCHHUS U
BO3MOYKHOCTEH MPAKTUYECKOTO TPUMEHEHUS U TTOJTyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHue MporpaMMbl MO XUMHUU CHOCOOCTBYET (OPMHUPOBAHHUIO MPEACTABICHUS O XMMHUYECKOM COCTAaBISIONICH Hay4YHOU
KapTUHBI MHpa B JIOTUKE €€ CHUCTEMHON MPHUPOAbI, LIECHHOCTHOIO OTHOILICHHS K HAyYHOMY 3HAHUIO M METOJaM IO3HAHUS B HayKe.
W3ydyeHne XuMUU TPOUCXOMUT C TPHUBJICUCHUEM 3HAHUW W3 paHee H3YyUYEHHBIX YUYEOHBIX MpeaMeToB: «OKpYyKaOMMA MUPY,
«buonorus. 5-7 xnacce» u «dusuka. 7 Kiacey.

[Ipy wu3ydYeHUM XUMHUU TPOUCXOAUT (POPMUPOBAHME 3HAHUN OCHOB XMMHUYECKOM HAyKH Kak oOOJacTH COBPEMEHHOTO
€CTECTBO3HAHMS, MPAKTHUYECKOW IEATEIHHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KyJIBTYpHl. 3ajada y4eOHOTO
npeaMeTa COCTOMT B (DOPMUPOBAHHUU CUCTEMbl XUMHYECKMX 3HAHUNA — BaKHEUIIMX (DAKTOB, MOHSITHH, 3aKOHOB U TEOPETHUYECKHUX
MOJIOKEHUM, TOCTYIMHBIX 0000IIEHUH MUPOBO33PEHUYECKOTO XapaKTepa, A3blKa HAyKH, B MPUOOIIEHUHN K HAyYHBIM METOJaM MO3HAHUS
IpU M3YYEHUHM BEIIECTB U XMMHYECKUX peakiuii, B (OpMUPOBAHUU U PA3BUTUMU IO3HABATEIBHBIX YMEHUW M WX NPUMEHEHUU B
y4eOHO-TT03HABATEILHON U Y4EOHO-UCCIIEI0BATEIbCKON JeATeIbHOCTH, OCBOCHUHU MPaBUil 0€30MacHOTO oOpalieHus C BEleCTBaMU B
ITIOBCEHEBHOMN KU3HU.

[Ipu n3ydyeHun XuMUU Ha YpPOBHE OCHOBHOTO O0IIIET0 00pa30BaHMs BAXKHOE 3HAYEHUE TPUOOPENU TaKUe 1eJd, KaK:

— ¢opMUpOBaHUE MHTEIUIEKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOPa30BaHUIO, COTPYTHUYECTBY, CAMOCTOSTEILHOMY
MPUHSTUIO PEIICHHH, CIOCOOHOM aJanTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HH;

— HANpaBJICHHOCTh OOYyYEHUsT Ha CHUCTEMaTUYECKOe MPUOOIIEHHE OO0y4arolmuXcs K CaMOCTOATEIBHOM M03HABAaTEIbHON
NeSATEILHOCTH, HAYYHBIM METOJIaM TIO3HAHUS, (POPMUPYIOIIIM MOTHUBAIIMIO U Pa3BUTHE CITOCOOHOCTEN K XUMUU;

— obecrnieueHre yClIoBU, CIOCOOCTBYIOMIMX TPUOOPETEHUIO 00YYarOIIMMUCS OIbITAa Pa3HOOOPA3HOU AESTENIbHOCTH, TO3HAHUS U
CaMOIIO3HAHUsI, KJIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIOIIMX YHUBEpPCAJIbHOE 3HAUYCHHE [JI1 PA3TUYHBIX BHUJIOB
NEATEIIbHOCTH;

— (popmupoBanue ob01el PyHKIIMOHATBLHON U €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM YUCJIE YMEHUN OOBSICHSATH U OLICHUBATh
SIBJICHUS OKPY>KAIOIIETO MUPA, UCIIONB3Ys 3HAHUS U OIBIT, TOJyYCHHbBIE MTPU U3YYECHUN XUMHUU, IPUMEHSATh UX MPU PEHICHUH TPOOIeM
B IIOBCEIHEBHOM KU3HU U TPYIOBOW JEATEIIBHOCTH;



— (hopmupoBaHUe y 00yHarONTUXCS TYMaHUCTUYECKUX OTHOIICHUM, TOHUMAHUS IIEHHOCTH XMMHYECKUX 3HAHUU JIJIs1 BBIPAOOTKHU
IKOJIOTUYECKH TIEJIECO00PA3HOTO MOBEEHUS B OBITY U TPYJAOBOU JEATEIHLHOCTH B IEJISAX COXPAHEHHS CBOETO 37I0POBbS U OKPY>KaIOIIEH
MPUPOTHOMN CPEIIbI;

— Ppa3BUTHE MOTHUBAIlMU K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIO M CaMOBOCHUTAHUIO Ha OCHOBE YCBOECHUS
00111e4eT0OBEYeCKUX IIEHHOCTEHN, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGUIIsS U HAMPABIEHHOCTH JAIbHEUIIIETO0 00yYeHHUS.

OO611ee yucao 4acoB, OTBEIEHHBIX ISl M3YUYEHUs] XMMUU Ha YPOBHE OCHOBHOTO 00111eT0 00pa3oBaHus, cocTapiseT 136 yacoB: B 8
Ki1acce — 68 yacoB (2 yaca B Hefieq0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COJIEPKXAHUE OBYUEHUA

8 KVIACC

IlepBoHaya/ibHbIe XUMUYECKHE MIOHATHS

[Ipenmer xumuu. Ponb XumMuM B KU3HU 4YelIOBEKA. XUMUs B CHUCTEME HayK. Teya m BemecTBa. PU3MUECKUE CBOMCTBA BELIECTB.
ArperarHoe coctosinue BeniecTB. [loHsTHE 0 MeTo1aX MO3HaHUS B XUMUU. YKCThIe BemecTBa U cMmecu. CriocoObl pa3fiesieHnsl CMECEH.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE 3JeMEHThl. CHUMBOJIBI XUMUYECKUX 3JeMEHTOB. IIpocThie W cClIOXHBIE BeliecTBa. ATOMHO-
MOJIEKYJISIPHOE YUYEHHUE.

Xumuyeckas popmyna. BaneHTHOCTh aTOMOB XMMHYECKHX DSJIEMEHTOB. 3aKOH MOCTOSHCTBA cocTaBa BemiecTB. OTHOCUTENIbHAsS
aroMHasi Macca. OTHOCUTEIbHAA MOJEKYJIIpHAs Macca. MaccoBasi A0JIs1 XUMUYECKOTO 3JIEMEHTA B COEIMHEHUU.

KonnuectBo BemectBa. Monbs. Moinsipass macca. B3anMOCBA3b KOJMYECTBA, MAacChl U YHCIA CTPYKTYPHBIX €IUHUI] BEILECTBA.
Pacuétel mo dhopMynaM XMMUYIECKUX COCTUHECHU.

@uU3NYECKUE U XMMHYECKUE SBICHUS. XMMUUYECKas PEaKius U €€ MPU3HAKU. 3aKOH COXPAHEHHUSI MAcChl BEIIECTB. XMMHUYECKHE
ypaBHeHus1. Kiaccudukaius XuMUUECKUX PeaKiuil (COeTMHEHUs, Pa3IOKEHHU s, 3aMEIIIeHUs, 0OOMEHA).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XHMMHYECKOW TIOCyI0M, NpaBujaMu paboOThl B Jiaboparopuu W TmpuéMamu oOpaiieHus ¢ J1abopaTopHbIM
000pyJOBaHUEM, H3YYEHHE M ONHCaHWE (PU3MYECKUX CBOWCTB O0Opa3lOB HEOPraHMYECKUX BEIIECTB, HaOMIOACHUE (PUINUECKUX
(raBneHUe BOCKA, TasHUE JIbJa, pacTUpaHHE caxapa B CTYIKe, KUIIEHHE M KOHJEHCAIUs BOIbI) U XUMHUYECKHX (TOpPEHHE CBEYH,
MPOKaJTMBaHUE MEIHOW MPOBOJOKU, B3aUMOJECHCTBUE MeJia C KUCJIOTOM) SIBIEHUM, HAOIIOACHUE W ONMUCAHHWE MPU3HAKOB MPOTEKAHUS
XMUMHUYCCKUX PEaKIuii (pasioKeHHe caxapa, B3auMOICHCTBUE CEPHOM KHMCIIOTHI C XJIOPUAOM Oapus, pasiokeHue ruapokcuaa meau (1)
IpY HarpeBaHUU, B3aMMOJIEHCTBHE Xkeme3a ¢ pactBopoM coiu Meau (I1), uzydenue cnocoO0B pazieneHus: CMeceil: ¢ TOMOIIbI0 MarHuTa,
bunsTpoBaHWe, BHITIAPUBAHUE, AUCTIILIALNSA, XpoMaTtorpadwus, MPOBENCHUE OYHCTKH IMOBAPEHHOW COJHM, HAOMIOACHWE W ONHCAHUE
PE3YJIBTATOB MPOBEICHUS OIBITA, MIUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHS MacChl, CO3JaHUE MOJIEJICH MOJIEKYI (IIapOCTEPIKHEBHIX).

BaxHeillnune npeacTaBUTE/M HEOPraHMYECKUX BellecTB

Bo3agyx — cMech razoB. CocrtaB Bo3ayxa. Kuciaopom — sneMeHT W mpoctoe BemiecTBo. HaxoxkneHue kucimopona B HPUPOJIE,
dusnyeckue U XUMHueckue cBoicTBa (peakiuu ropenus). Okcunbl. IIpumenenue kucinopoga. CrnocoObl MOTyYeHHUsS KHUCIOpoJa B
nabopaTopuu ¥ MPOMBIIUIEHHOCTU. KpyroBopoT kuciopoaa B mpupoze. O30H — ayuioTponHas MoAudUKaIys Kucaopoaa.

TermoBoit 2GheKkT XUMUYECKON peakIuu, TEPMOXUMHUYECKUE YPABHEHUS, SK30- U SHJIOTEPMUYECKHE peakiuu. ToIIuBo: yrojib u
METaH. 3arpsi3HeHUe BO3/lyXa, YCUJICHUE MapHUKOBOTo 3(pdekra, pa3pylieHue 030HOBOTO CIIOSI.

Bogopon — sanemenT u mpoctoe BemecTBo. Haxoxknenue Bojopona B mpuposie, pusndeckre 1 XuMHIEeCKHUe CBOMCTBA, TPUMEHEHHE,
criocoObl mony4denus. Kucnorsl u comnu.

MonsipHbIil 00bEM Ta30B. Pacd€Thl M0 XUMHYECKUM YpaBHCHHSIM.



®dusnueckre CBOWCTBa BOJbl. Boma kak pactBoputenb. PactBopbl. HacklllieHHbIE M HEHACBIIIEHHBIE PAacTBOPBL. PacTBOpUMOCTH
BEILIECTB B Bojie. MaccoBasi [0Jisl BellleCTBa B pacTBOpe. XUMUUYECKUE CBOMCTBAa BOJbl. OcHOBaHUA. Polib pacTBOpOB B MpuUpOAE U B
KU3HU YesnoBeka. KpyroBopot Boasl B IpUpOAE. 3arpsi3HEHUE MPUPOIHBIX BOI. OXpaHa U OYMCTKA NIPUPOAHBIX BOJ.

Knaccudukanusa Heoprannyeckux coeauHeHuil. Oxcuapl. Kiaccudukanus okcuaoB: coneoOpasyromue (OCHOBHBIE, KHCIOTHBIE,
amdoTepHbie) 1 HeconeoOpasyromue. Homenknarypa okcuaoB. dusndeckue u XUuMUYECKHE CBOMCTBA OKCUIOB. [lomyueHnne OKCUaIoB.

OcHoBanus. Knaccudukaruss ocHOBaHM: IIENOYM U HepacTBOpUMble ocHoBaHUs. HoMeHknarypa ocHoBanuil. ®dusnueckue u
XUMHUYECKHE CBOMCTBA OCHOBaHUU. [lomyyeHne oCHOBaHUM.

Kucnorel. Knaccudpukanus kucior. Homenknarypa kucior. @u3nyeckue M XMMHUYECKHE CBOMCTBAa KHUCIOT. Pan akTUBHOCTH
metaiuioB H. H. bekerona. [lonydyenue Kucmior.

Conu. Homenknarypa cosneit. ®u3nueckre 1 XuMHUYeCKue CBoicTBa cosied. [lomyuenue coneil.

I'eHeTnueckas cBsI3b MEXKAY KJIaCCaMU HEOPraHUYECKUX COECTMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OMpEeEIeHUE COMEpKaHMs KHUCIOpOAa B BO3JyXe, MOIydeHUe, coOupaHue, pacrno3HaBaHWE M U3YyYEHHE CBOMCTB
KHUCJIOpO/a, HAOJIOICHUE B3aMMOJCUCTBUSI BEIIECTB C KHCJIOPOJIOM U YCJIOBHUS BOSHUKHOBEHHUS U TMPEKpPAIICHUS TOpeHHs (Moxapa),
O3HAKOMJICHHUE C 00pa3IiaMy OKCHJIOB W OMHCAHHME WX CBOMCTB, MOJyYCHHUE, COOMpPaHUE, PACTIOZHABAHUE W M3YUYEHHE CBOWMCTB BOAOPO/A
(ropenue), B3auMojeiicTBue Bomopoaa ¢ okcuaoMm meau (l1) (Bo3aMOXKHO HCIOIB30BaHHE BHJIEOMATEpPHAIOB), HAOMIONEHHE O0Opa3IoOB
BEILIECTB KOJIMYECTBOM | MOJIb, HCCIEAOBAHNE OCOOCHHOCTEW PACTBOPEHUS BEUIECTB C PA3JIMYHOM PACTBOPUMOCTBIO, IPUTOTOBIIEHUE
PacTBOPOB C OMPEEIEHHOW MAacCOBOM JI0JIeH pacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBHE BOJBI C METAJUIaMU (HATPUEM U KaJIbIIEM)
(BO3MOXHO MCHOJB30BAHUE BHUIEOMATEpUAIIOB), UCCIIEJOBaHNE 00pa3l0B HEOPraHUYECKUX BEILECTB PAa3IMYHBIX KJIACCOB, HAOIIOAEHUE
U3MEHEHUSI OKPACKUA MHJIMKAaTOPOB B pacTBOpaxX KUCJIOT W WIENOoYel, n3ydyeHue Baumoeictsus okcuna meau (1) ¢ pactBopom cepHoit
KHCJIOTBI, KACJIOT C METAJUIaMH, PEaKUWid HEUTpalu3aluu, MOJy4eHHUE HEpPACTBOPHMMBIX OCHOBAaHHI, BBITECHEHHE OJHOTIO MeETalia
JOPYTHM U3 paCcTBOPA COJIM, PEUICHHUE YKCIIEPUMEHTAJIBHBIX 3a/a4 10 TeMe « BaKHEeHIlIne KJIaCChl HEOPTAHUYECKUX COCTUHEHUI.

Ilepuonuvecknii 3axkon u Ilepmonmueckasi cucrema xumudeckux djiemeHToB JI. M. MenaeneeBa. CTpoeHne aToMoB.
Xumnueckas cBsi3b. OKHCIUTEIBLHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBble TOMBITKH KIAacCU(PHUKAIMKM XUMHUYECKUX dJIeMEHTOB. [loHATHE O TpyInmax CXOMHBIX DJJIEMEHTOB (IEJIOYHBIE U
IIeJIOYHO3EMEIIbHbIE METAJUIbl, TaJIOT€Hbl, MHEPTHBIE Ta3bl). DIEMEHTbI, KOTOpble 00pa3ytoT aM(pOTEpHbIE OKCHUJIBI U TUPOKCH/IBI.

[leppognueckuit 3akoH. Ilepmommueckas cucrema xumuuyeckux odsmeMeHToB J[. WM. MenneneeBa. Koporkonepuonnas u
nuHHONIepuoHas Gopmel [lepuoaudeckoit cucrembl Xumuueckux siaemeHToB JI. M. MenneneeBa. [lepuoast u rpymmsl. Ousnydeckuii
CMBICJI IOPSAIKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JJIEMEHTA.

Crpoenune aromoB. CocrtaB aromubIX siiep. M3ortombl. OnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX O0O0JI0OUEK aroMoB mepBbIX 20
XUMHUYECKUX 3J1eMeHTOB lleprnonuueckoit cucremsl 1. 1. MenneneeBa. XapakTepUCTUKAa XUMUUYECKOTO 3JIEMEHTA IO €r0 MOJIOKEHUIO B
IIepnognueckoit cucreme /. . Menneneesa.



3aKOHOMEPHOCTH M3MEHEHHUS pauyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METAJUTMYECKUX U HEMETAUIMYECKUX CBOMCTB IO TPyIIam
U TICPHOAM.

3nauyenue [lepuoandeckoro 3akoHa u Ilepuoanueckoit CUCTEMbI XUMHUYECKHUX 3JIEMEHTOB JUIsl pa3BUTHUS Hayku U nipaktuku. []. W.
MenpeneeB — y4€HBIN U TPaXTaHWH.

Xumnueckasi cBsi3b. KoBaneHTHas (mosisipHasi U HEMOJSIpHAs) CBA3b. DIEKTPOOTPHUIATEIIBHOCTh XUMHUECKUX 3JIeMEeHTOB. MoHHas
CBSI3b.

Crenenp oxucieHus. OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIC peaknuu. [Iporecchl OKHCIIeHUS M BOCCTaHOBIEHUsA. OKUCIUTENH U
BOCCTaHOBHUTEJIH.

Xumuueckuii IKCnepumenm:

U3y4YeHHe 0Opa3IoB BEIIECTB METAJUIOB W HEMETAJIOB, B3aUMOACHCTBUE THUAPOKCUJIA IIMHKA C PACTBOPAMHU KUCIOT M IIEI0YEH,
IPOBEJIEHUE OIBITOB, WJUTIOCTPUPYIOMIMX PUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMil (TOpeHHe, peakluu pas3ioKeHHUs,
COCJIMHEHUS).

Mestcnpeomemmubnie ceasu

Peanmuzamus MeXIpEIMETHBIX CBsI3€H TPH M3YyYCHWH XUMHUU B § KJIacce OCYIIECTBISCTCS 4Yepe3 HCIIONBb30BaHUE KaK OOIIMX
€CTECTBEHHO-HAYYHBIX MOHSATUH, TaK U TIOHITHH, SIBISIFOIINXCS CHCTEMHBIMU JJIS OT/ICTBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OOmue ecTeCTBEHHO-HAyYHbIC TIOHATHUS: HAy4dHbId (aKT, THUIIOTE3a, TEOopus, 3aKOH, aHalIW3, CHHTE3, Kiaccudukarms,
MePUOTUIHOCTH, HAOMIONEHNE, IKCTIEPUMEHT, MOJICIIUPOBAHUE, H3MEPEHHE, MOJICITb, SIBJICHHUE.

duznka: Marepus, aToM, IEKTPOH, MPOTOH, HEUTPOH, NOH, HYKJIU]I, U30TOIIbI, PATUOAKTUBHOCTb, MOJIEKYJIA, AIEKTPUUECKUH 3apsi],
BEIIECTBO, TENO, 00BEM, arperarHoe COCTOSHHE BEIIECTBA, Ta3, (U3MUYCCKUE BEIUYHMHBI, CSAWHHIIBI M3MEPCHHs, KOCMOC, TIJIAHETHI,
3BE3161, ComHIIe.

buonorus: dorocunTes, Abixanue, ouocdepa.

['eorpadus: armocdepa, rumpocdepa, MEHEPAITBI, TOPHBIE TOPOBI, TTOJIE3HBIE NCKOTIAEMbIE, TOTUITUBO, BOIHBIC PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasi peaKkuus

[Tepuognueckuii 3akoH. [leprnoanueckas cuctema xumuueckux anemeHToB . 1. Menneneesa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH
B HM3MECHECHHHM CBOMCTB XMMHYECKHX 3JIEMEHTOB IMEPBBIX TPEX MEPHUOJOB, Kajaus, KaldblHUs M MX COCAUHEHUN B COOTBETCTBUM C
MOJIOKEHUEM 3J1€MEHTOB B [leproanyeckoil cucTteMe U CTPOCHUEM UX aTOMOB.

CrpoeHune BemiecTBa: BHAbI XUMHUYECKOW CBSI3U. THUIBI KPUCTAJUIMYECKUX PEMIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUIIA
KPHUCTAJINYECKON PEIIETKU U BUA XUMUYECKOM CBS3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKHX BEHIECTB. XHMMHYECKHE CBOMCTBA BEIECTB, OTHOCSIIMXCA K Pa3TMYHBIM
KJIACCAM HEOPraHWYECKUX COCIMHEHHM, TCHETUYECKAS CBSI3b HEOPraHUYECKUX BEIICCTB.



Knaccudukanuyss XuMudeckux peakiuil 1Mo pa3IMuHbIM NpU3HaKaM (110 YKCIy W COCTaBy YYAaCTBYIOIIMX B PEAKIIUHU BEIIECTB, IO
TerI0BOMYy 3(h(dEKTy, 10 U3MEHEHHUIO CTEMEHEH OKHMCIICHUS XUMHYECKUX JJIEMEHTOB, MO OOpaTHMOCTH, MO YYACTHIO KaTaJHu3aropa).
DK30- ¥ SHAOTEPMUYECKUE PEAKIIUN, TEPMOXUMHUYECKHE YPABHEHUSI.

[TousiTue 0 ckopoctu xumuuecko peakuuu. [lonarrne 00 oOpaTUMbIX W HEOOpAaTUMBIX XUMHUUYECKUX peakiusax. [loHsTue o
TOMOT€HHBIX U TeTeporeHHbIX peakuusx. [lonstue o karanuze. [loHsTHe 0 XuMHUeCcKoM paBHOBecHH. DaKTOPbI, BIUSIONIME HA CKOPOCTh
XUMHUYECKOW PEaKIMU U MOJ0KEHUE XUMUYECKOTO PAaBHOBECHS.

OKUCAUTETLHO-BOCCTAHOBUTEIBHBIE PEAKIIUU, AIEKTPOHHBIN OallaHC OKUCIUTENIbHO-BOCCTAHOBUTENBHOM peakiuu. CocraBieHue
ypaBHEHUHN OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA C MCIIOJIb30BAHUEM METO/a SJIEKTPOHHOIO OanaHca.

Teopust SIEKTPOIMTUYECKON JTUCCOLMALMMU. OJNEKTPOJIUTHI W HEAIEKTpOJHUThl. Karnonbl, aHnMOHBL. MexaHW3M AUCCOLMALUU
BEIIECTB C Pa3IMYHBIMU BHJIaMU XUMUYEeCKoi cBsi3u. Crenenpb nucconuaiui. CUibHbIe U cIabble AIEKTPOJIUTHI.

Peaknuu voHHOro oOMeHa. YCIIOBUS NPOTEKAHMs peakldii MOHHOTO OOMEHa, IMOJIHbIE M COKpall€HHbIE MOHHBIE YpaBHEHUS
peaknuii. CBOMCTBA KUCIIOT, OCHOBAaHWH U COJIEH B CBETE MPEACTABICHUN 00 AIEKTPOIMTUUECKON Arcconuanun. KagyecTBeHHbBIE peakiuu
Ha UOHBI. [IoHsTHE O THIpONIHN3E CONEM.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C MOJACIISIMH KPUCTANIMYECKUX PEIIETOK HEOPraHMIECKUX BEIIECTB — METAJUIOB U HEMETAIUIOB (TpaduTta u anmasa),
CJIOKHBIX BEIIECTB (XJIOpHJa HATpHsi), UCCICIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKON pEaKIMh OT BO3JCUCTBUS PA3TUUHBIX
(GakToOpoB, UCCIEAOBAHUE BIEKTPONPOBOJHOCTH PACTBOPOB BEILIECTB, MPOIIECCA TUCCOLUAIIMU KUCIIOT, IIeJIoue U cojieid (BO3MOXKHO
UCIIOJIb30BAHKE BHUJIEO MAaTEpUaiOB), MPOBEACHHE OMNBITOB, WUIIOCTPUPYIOMIMX MPU3HAKU MPOTEKAHUS PEaKIMid HOHHOTO OOMEHa
(oOpazoBaHMe OcajKa, BbIACIIEHUE ra3a, 00pa30BaHNUE BObI), ONMBITOB, WILTIOCTPUPYIOMIMX IPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHre, peakiuy pa3ioKeHus, COSANHEHHS ), pacliO3HaBaHNE HEOPTAHUUECKUX BEIIECTB C IMMOMOIIBI0 KAU€CTBEHHBIX PEaKIIUii
Ha MOHBI, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/1a4.

HeMmeTansbl ¥ UX coelMHEHUS

O6mras xapakrepucTuka ragoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHbIE cTereHn okucieHus. CTpoeHue u pu3nyeckue
CBOMCTBA MPOCTHIX BEIIECTB — TAJIOTEHOB. XMMHUUYECKUE CBOICTBA Ha MpUMEpE XJiopa (B3aUMOACHCTBHE C METajlaMu, HEMETallJlaMu,
niesnoyamu). Xaoposogopoa. ColisiHast KUCJI0Ta, XUMAYECKHUE CBOMCTBA, OJIyYeHue, npuMeHeHue. JlelicTBre XJiopa u XJIOpoBOIOPO/ia Ha
OpraHM3M 4esoBeka. BaxkHenmme XJIOpUabl U X HAXOXKIEHUE B IPUPOJIE.

OO6mas xapakrepuctuka eMeHToB VIA-rpynmbl. OcoOeHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpPHbIE CTENEeHU OKuciaeHus1. CTpoeHue u
¢dbu3nyecKkue CBOWCTBA MPOCTHIX BEHIECTB — KHUCIOpPOIAa W Cepbl. AJUIOTPONHBIE MOAUGUKAIMHU KUCIOpOJIa W Cepbl. XUMHYECKHE
cBoiicTBa cepbl. CepoBOIOPOJ, CTpOoeHHE, (PU3MUecKhe U XUMHUYECKHe CBOMcTBA. OKCHUIIBI CEpbl KaK MPEICTABUTEIN KHUCIOTHBIX
okcuaoB. CepHas KuclioTa, (pU3MYECKUEe M XMMUUYECKHE CBOWCTBA (OOIME KaK MPEACTABUTENs KJacca KUCJIOT M Crenu(pu4ecKue).
XUMHUUYECKUE PEaKIUH, JIeKAIIUE B OCHOBE MPOMBIIUIEHHOTO CIOCO0a MOMYYeHHUs] CEpHOM KUCIOTHI. [IpuMeHeHHre CepHON KUCIOTHI.
Conu cepHOW KHCIIOTHI, Ka4eCTBEHHAs peakmnus Ha cyinbdar-uoH. HaxoxmeHue cepbl m €€ COCOUHEHWH B MpUpOAEC. XHUMHUYECKOE



3arpsi3HEHUE OKPYXKAIOIIeH cpelpl COSAMHEHUSIMU Cephbl (KUCIOTHBIE IOXKIW, 3arpsi3HEHUE BO3JyXa U BOJIOEMOB), CIIOCOOBI €ro
IpEIOTBPAILECHHUS.

OO6mias xapakrepuctuka 37eMeHTOB VA-rpynmbl. OcoOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEPHbIE CTETNEHH OKHUCICHHS. A3OT,
pacupocTpaHeHHe B MpUpoae, (PU3MUYEeCKHe M XUMHYECKue cBoilcTBa. KpyroBopor azora B mpupoae. AMMHAK, €ro (pU3NYECKUE U
XUMHUYECKHE CBOMCTBa, MoylyueHWe M mnpuMmeHeHue. Conu aMMOHMS, HUX (PU3UUYECKHE M XUMHYECKHE CBOWCTBA, NPUMEHEHHE.
KayecTBeHHass peakiysi Ha MOHbI aMMOHHUA. A30THas KUCIOTa, €€ TMojydeHue, (PU3MYecKhe M XMMHYECKHE CBOICTBa (0O0IIMe Kak
MPEICTaBUTEINSI Klacca KUCIOT U cnenuduueckue). Mcmonp3oBanne HUTPATOB U COJIE aMMOHHUS B Ka94€CTBE MUHEPAIBHBIX YI0OPEHHIA.
XHUMHUECKOE 3arpsi3HEHUE OKPY>KAIOIEH Cpellbl COCTMHEHUSMU a30Ta (KUCIOTHBIE TOX]IM, 3arpsi3HEHUE BO3/lyXa, TTOYBBI U BOJAOEMOB).
docdop, amnorponHsie Mmogupukauuu gocdopa, puznueckue u xumudeckue cpoiictBa. Okcup docdopa (V) u dpochopnas kucinora,
dusnyecKkue u XUMHYECKHEe CBOICTBA, moiayueHue. Mcnonb3oBanue GpocdaroB B KauecTBE MUHEPATBHBIX YI0OpEHUH.

O6mias xapakrepuctuka 3meMeHTOB IV A-rpynmnbl. OCOOGHHOCTH CTPOEHUSI aTOMOB, XapaKTEPHbIE CTETIEHH OKUCIEHUS. YIJIepos,
aJUTOTPOTMHBIE MOAU(PUKAIINH, PACIPOCTPAHEHHE B MPUPOE, (PHU3NUeCcKUe U XUMUYecKre cBoiicTBa. AncopOuus. KpyroBopot yrepona B
npuponae. Okcuapl yriepoaa, ux (GU3NYeCKUue U XUMUYECKHE CBOMCTBA, JIEUCTBHUE Ha >KUBBIE OPTaHU3MBI, MOJYyUYEHHUE U MPUMEHEHUE.
DKOJIOTUYECKHE MPOOJIeMbl, CBsI3aHHbIE ¢ okcuaoM yriepoaa (1V), rumoresa ro0anbHOrO MOTEIJICHUS KJIMMaTa, MapHUKOBBIA 3(PQEKT.
VYronpHas KUCIIOTa U €€ COJM, UX (U3NYECKHEe M XMMHUYECKHE CBOICTBa, MOJNlydeHHE U NpuMeHeHue. KauecTBeHHas peakius Ha
kapOoHar-uoHbl. Mcnonb3oBanue kapOOHATOB B OBITY, METUIIMHE, TPOMBIIILIIEHHOCTH U CEIHCKOM XO3SIMCTBE.

[lepBoHauanbHbIE MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCAUHEHUSX yriepoaa (MeTaH, 3TaH, 3THJIEH, alleTUJIEH, 3TaHOJl,
JIMIEPUH, YKCYCHAsl KuciioTa). [IpupoaHbie MICTOYHUKK YIIIEBOAOPOAOB (yroiib, IPUPOIHBIN ra3, He(Th), MPOIYKThl UX MepepaboTKu
(OeH3H1H), UX POJIb B OBITY U MIPOMBIIUICHHOCTHU. [TOHSITHE 0 OMOIOrMYEeCKH Ba)KHBIX BEIIECTBAX: KUpaX, Oeiakax, yrieBojax — U UX poJiv
B )KU3HHU YeJIOBeKa. MarepuaabHOE €JUHCTBO OPraHUYECKUX U HEOPTAaHMYECKUX COECUHEHUI.

KpemHuuii, ero ¢usnueckue u XMMUYECKHE CBOWMCTBA, MoOJlydeHHe W mpumeHeHue. CoenuMHeHUs] KpeMHHs B npupoje. OOume
npexacrasieHuss o0 okcuae kpeMmHus (IV) m xkpemHueBoil kuciore. CHUIMKaThl, UX HCIONb30BAaHUE B OBITY, B MPOMBIIIIEHHOCTH.
Baxueiiie cTpouTenbHbIe MaTepHaibl: KepaMHKa, CTEKJIO, IIEMEHT, O€TOH, kene300eToH. [IpobremMbl 0e30MacHOro MCIOIb30BaAHUS
CTPOUTEILHBIX MAaTEPUAJIOB B IOBCETHEBHOM KHU3HU.

Xumuueckuii IKCnepuMenm:

u3ydyeHre o0pa3iioB HEOPraHMYECKUX BELIECTB, CBOWCTB COJITHOM KHUCIIOTHI, MPOBEACHUE KaU€CTBEHHBIX pPEaKIUil Ha XJIOPHUI-UOHBI
1 HaONIOIEHUE MPU3HAKOB MX MPOTEKaHUs, OMBITHI, OTpa)karolue (pU3nYeckrue U XMMUYECKUE CBOWCTBA TrajJlOT€HOB U MX COCAMHEHUM
(BO3MOXHO HCIOJIb30BAHME BHUICOMATEPHUAIIOB), O3HAKOMIIEHHE C O0pa3laMu XJIOPUAOB (TaJOTreHUOB), O3HAKOMJIEHHE C 0Opa3lamMu
cepbl U €€ COeIMHEHUSIMU (BO3MOXKHO MCMOJIb30BaHUE BUIEOMATEpPHANOB), HAOMIOEHNE Tpoliecca 0OyIIIMBaHUS caxapa Mojl IeUCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KHCIIOTHI, U3yUYe€HNE XMMHUYECKHX CBONCTB pa30aBICHHOW CEPHON KUCIIOTHI, MPOBEACHUE Kaue€CTBEHHOU
peakuuu Ha cylb(ar-uoH U HaOIIONEeHHE NMPU3HaKa €€ MPOTeKaHus, O3HAKOMJICHHE ¢ (DU3MYECKUMH CBOWMCTBaMH a30Ta, ocdopa u ux
COEIMHEHMI (BO3MOXHO MCIOJIb30BaHHE BUAEOMATEPHAIIOB), 00pa3liaMHu a30THBIX U (POCPOPHBIX YIOOpEHUM, MOIyYeHue, coOupaHue,



pacrio3HaBaHWE W M3y4Y€HHE CBOMCTB aMMHaKa, IPOBEJACHUE KAUCCTBEHHBIX PEAKIIUM HAa MOH aMMOHHS M (pocdar-uoH U U3ydeHHUe
MPU3HAKOB MX MPOTEKAHUS, B3aUMOJCUCTBUE KOHIIEHTPUPOBAHHONW a30THOM KHUCJIOTHI C MeEIbI0 (BO3MOXKHO HCIIOJIb30BAaHUE
BUJICOMATEPHAJIOB), M3yUYE€HHE MOJeNed KPUCTAUIMYECKUX pPemETOK anmasa, Tpaduta, QyiepeHa, O3HAKOMJICHHE C IPOIECCOM
azcopOLMM PAaCTBOPEHHBIX BEIIECTB aKTHUBUPOBAHHBIM YIVIEM M YCTPOMCTBOM MPOTUBOras3a, MojydyeHue, COOUpaHue, pacrlo3HaBaHUE U
M3y4YeHHE CBOMCTB YIVICKHCIIOTO Ta3a, MPOBEICHUE KAauYe€CTBECHHBIX pPeakIuii Ha KapOOHAT M CHUJIMKAT-MOHBI U M3yYCHHE MPHU3HAKOB UX
MPOTEKAHUS, O3HAKOMIICHUE C MPOAYKIMEN CUIIMKATHON MPOMBIIIJICHHOCTH, PEIICHUE SKCIIEPUMEHTAIIBHBIX 33/1a4 110 TeMe «BaxHenime
HEMETAJIbl U UX COCAUHCHUS.

MeTaJJibl 1 X COeTUHEHMSI

OOmiass xapakTepUCTUKa XUMHUYECKHUX DJEMEHTOB — METa/UIOB Ha OCHOBAaHMM UX mojoxkeHus B Ilepuoamdeckoit cucreme
xuMmudeckux snemeHtoB . M. MengeneeBa u cTtpoeHusi aroMoB. CTpoeHue MeTauioB. MerauiMyeckass CBA3b M METaJUIMYecKas
KpUCTaJUIMUECKas peiéTka. DJIeKTPOXUMUYESCKUHN Psij HApsDKEHUH MeTauioB. @u3nuecKkue 1 XMMUYECKUe CBOMCTBA MeTaiioB. O0mue
CIOCOOBI OTyYeHUsI MeTAIUIOB. [[oHSAITHE O KOPPO3UKM METAIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT Koppo3uu. CIuiaBsbl (CTajdb, YyTYH,
JTIOPATIOMUHUN, OPOH3a) U UX IPUMEHEHHE B OBITY ¥ TTPOMBIIIIJICHHOCTH.

[[lenounble meTambl: nojnoxkeHnue B Ilepuognueckoin cucreme xumudeckux sneMeHToB [[. M. MenaeneeBa, CTpoeHrne UX aTOMOB,
HaxoXJIeHue B npupoje. uzndeckue 1 XMMUYECKHE CBOMCTBA (Ha mpumepe HaTpus U Kaiaus). OKCUIAbI U TUAPOKCUALI HATPUS U KaJIUsl.
[IpriMeHeHUE MIETOYHBIX METAJIJIOB U UX COEAUHEHUIA.

[[lenoyHO3EMENBbHBIE METAUIBI MArHUM W KalbLIMK: MOJokeHue B [lepromnueckonl cucreme XxuMuueckux snemeHtoB 1. .
MenpeneeBa, CTpOCHUE UX aTOMOB, HaXOXJeHue B mnpupojae. dusznyeckue u XMMUUYECKUME CBOWMCTBA MarHusl W Kajaplius. BaxHelive
COCMHEHUSI KaJIbIUsl (OKCUJT, TUAPOKCH, COTH). JKECTKOCTH BOABI U CIIOCOOKI €€ yCTpaHEHU .

AuntoMuHuUM: nionoxkeHue B [lepuoguueckoit cucreMe xumudeckux aemeHToB . M. MenaeneeBa, cTpoeHrue aTromMa, HAaX0XICHUE B
npupoje. Pu3ndeckre ¥ XUMUYECKHE CBONCTBA allfoMUHHUSI. AM(OTEpHBIE CBOMCTBA OKCHJIa U THIPOKCHUIA ATFOMUHMUSI.

Keneso: monoxenue B llepuognueckorn cucreme xumudeckux sneMeHtoB . M. MenaeneeBa, CTpoeHHE aroMa, HAXOXKICHUE B
npupone. Puznueckue 1 XUMHUUECKUE CBOMCTRA sxene3a. Okcuabl, Tuapokcu bl U coiu xxenesa (1) u sxenesa (1), ux cocras, cBoiicTBa u
MOJTy4YEHHUE.

Xumuyeckuii IKcnepumenm:

O3HAaKOMJIEHHE C oOpas3liaMyd METa/UIOB U CIUIaBOB, MX (DM3UYECKUMH CBOMCTBAMH, M3yUYECHHE PE3YJIBTaTOB KOPPO3UH METAIIOB
(BO3MOXKHO HCHOJIb30BAaHUE BHJICOMATEPHUATIOB), OCOOEHHOCTEW B3aMMOJCUCTBUS OKCHUJIa KaJbIUs W HATpus C BOAOW (BO3MOXHO
WCIIOIb30BaHUE BHUCOMATEPUANIOB), HCCIEIOBAaHUE CBOMCTB JKECTKOM BOJBI, Ipollecca TOPEHHUS Kejle3a B KHUCIopoae (BO3MOXKHO
UCIIOJIb30BaHUE BUECOMATEPUAIIOB), TPU3HAKOB MPOTEKAHUS KAU€CTBEHHBIX PEAKIMM HA WOHBI: MarHus, KaJblMs, AJIIOMUHUS, [IUHKA,
xenesa (1) m xxenesza (I11), meau (1), HaGmromeHWe U ONMCaHUE TPOIIECCOB OKpAITMBAHUS IIJITAMCHH MOHAMM HATPHS, Kallus U KaJIbIUs
(BO3MOXXHO HCITOJIb30BaHHUE BHJICOMATEpPHAJIOB), UCCaeAoBaHUE aM(OTEPHBIX CBOMCTB THIPOKCHJA AIIOMUHUS W THUIPOKCHIA IMHKA,
pEIICHNE SKCIEPUMEHTAIIBHBIX 3a/]1a4 MO TeMe «BakHeume MeTaibl U UX COSAUHECHUSD.



XuMHA M OKpPY:KaKOIIasA cpeaa

BemecTBa 1 Marepuanbl B TOBCEAHEBHOM KU3HU YeloBeka. bezonacHoe MCroib30BaHUE BEIMIECTB M XUMUYECKUX PEAKIIN B OBITY.
[TepBas momoIib TpyU XUMHUYECKUX 0XKOTaX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHUE OKPYXKalolle cpespl (TIpeiesibHas 10MycTuMasi KoHIeHTpanus Benlects, gaiee — [1/IK). Ponb xumuu B
PEIIEHUH SKOJIOTHYECKUX TPOOIeM.

Xumuyeckuii IKCnepumenm:

U3yYCHHE 00Pa3I[0B MaTepraioB (CTEKIIO, CIUTABBI METAJIIOB, MIOJMMEPHBIE MATEPUAIIBI).

Mesrcnpeomemmnsnie ceasu

Peanuzanus MexnpeaMETHBIX CBS3€H MPU H3YYEHUHU XUMHUM B 9 KJIacce OCYIIECTBISIETCS uYepe3 MCIOJIb30BAaHUE KaK OOLIUX
€CTECTBEHHO-HAYYHBIX OHATUN, TAK U TIOHATHM, SABJISIOIIAXCS CUCTEMHBIMHU JJIS1 OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOuue ecTecTBEHHO-HAy4YHbIC TOHSTHSA: HAay4YHbIA (akT, THUIIOTe3a, 3aKOH, TEOpHs, aHajdu3, CHHTE3, Kilaccudukaius,
MIepUOANYHOCTh, HAONIONCHHME, SKCIICPUMEHT, MOJCIHPOBAHHE, H3MEPCHHE, MOJECIb, SBICHUE, IMapHUKOBBIA 3(PQeKT, TEeXHOJIOTHS,
MaTepuabl.

®du3uKa: MaTepusi, aToM, IEKTPOH, MTPOTOH, HEUTPOH, HOH, HYKJIU]I, U30TOMbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, DJICKTPUUECKUMN 3apsij,
IIPOBOJIHUKH, TTOJYIIPOBOJIHHUKH, TUAICKTPUKH, (DOTOIIEMEHT, BEIIECCTBO, TEJI0, 00BEM, arperaTHoe COCTOSHHUE BEIECTBa, ras3, pacTBOp,
pPacTBOPUMOCTh, KpUCTAJUIMUECKas PEIIETKa, CIJIaBbl, (PU3MYECKUE BEIUUYUHBI, €AUHUIIBI HW3MEPEHHUS, KOCMHUYECKOE MPOCTPAHCTRBO,
MmIaHeTsl, 3B€37b1, ComHIe.

buonorus: dotocuHTe3, abIXaHWe, Ouocdepa, IKOCHCTEMa, MHUHEpalIbHbIE YIOOPEHHUS, MHUKPOIJIEMEHTHI, MaKpOAJIEMEHTHI,
MUTaTeILHBIC BEIICCTRA.

I'eorpadus: armocdepa, rumpocdepa, MuUHEpabl, TOPHBIC ITOPOJbI, IIOJIE3HBIE MCKOIAEMbIC, TOIUIMBO, BOJIHBIC PECYPCHI.



IINIAHUPYEMBIE PE3VJ/IBTATBI OCBOEHHUA ITPOT'PAMMBLI 110 XUMHWHU HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA3OBAHMA

JIMUHOCTHBIE PE3VYJIBTATHI

JIMYHOCTHBIE PE3YNIBTaThl OCBOEHUS MPOTPaMMbI OCHOBHOTO OOIIEro OOpa3oBaHHS JOCTUTAIOTCA B XOA€ OOy4eHUSs
XMMHUU B €IMHCTBE Y4YeOHOM ¥ BOCIUTATEIBHON JEATEIBHOCTH B COOTBETCTBHHM C TPAJAUIMOHHBIMU POCCUHCKUMHU
COILMOKYJIBTYPHBIMU U JTyXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMU, IPUHSATHIMU B OOIIIECTBE MPaBIJIAMU U HOPMaMU MOBEICHUS U
CIIOCOOCTBYIOT MPOIECCaM CaMOIIO3HAHMUSI, CAMOPA3BUTHUS M COLUATU3AIMN O0YYaIOIINXCS.

JIMYHOCTHBIE PE3YJIbTAaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOUIMXCS PYKOBOJACTBOBATHCS CHCTEMOW MO3UTHBHBIX
[ICHHOCTHBIX OPUEHTALIMI U PaCIIMpPEHHE OIbITA ESTEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mMaTpHOTHYECKOTO BOCIIUTAHHUS :

[IEHHOCTHOTO OTHOWIICHUSI K OTEYECTBEHHOMY KYJIBTYpPHOMY, WCTOPUYECKOMY W HAyYHOMY HACIEIUIO, TTOHUMAaHUs
3HAUCHHUS XUMHYECKOW HAyKH B JKU3HU COBPEMEHHOIO 0OIIecTBa, CIOCOOHOCTH BJaJeTh JOCTOBEPHON HH(pOpMAIend o
NEPEOBBIX JTOCTHKCHHUSX W OTKPBITHUSX MHPOBON M OTEUECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00
yCTPOWCTBE MHpa U OOIIEeCTBA;

2) rpaIaaHCKOT0 BOCITUTAHMSA:

NPEICTABICHUS O COIMAIBLHBIX HOPMaxX W IMPaBWIAX MEXJIMYHOCTHBIX OTHOIIECHHHA B KOJUIEKTUBE, KOMMYHHKATHBHON
KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOW, y4eOHOMCCIIENOBATEIbCKOW, TBOPUECKOW W JAPYIHMX BHUIAX AEATEIbHOCTH,
TOTOBHOCTH K Pa3HOOOpA3HOW COBMECTHOM JIEATEIIEHOCTH TPU BBITOJHEHUN YYCOHBIX, TTO3HABATEILHBIX 33/1a4, BBIMIOJIHCHUH
XUMHAYECKUX OJKCIEPUMEHTOB, CO3JAHMM YYEOHBIX IPOEKTOB, CTPEMIICHHS K B3aMMOIIOHUMAHHUIO M B3aUMOIIOMOINU B
IpoIecce ITON y4eOHOM JeSITeTbHOCTH, TOTOBHOCTH OIICHUBATh CBOE MOBEJCHHE W TOCTYNKH CBOMX TOBApHUIICH C TO3HMIIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS TIOCIIEICTBUI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS

MHPOBO33PEHUYCCKUE MPEICTABICHUS O BEIIECTBE U XUMHUYECKOW PEaKIMu, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKH M COCTABIISIONINE OCHOBY JIJIsl IOHMMAHUS CYITHOCTH HAyYHOU KapTUHBI MUPA, MIPEICTABICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS TMPHPOIBI, B3aMMOCBS3SX YEOBEKAa C MPUPOMHOW CPEIOH, O POJNM XUMHU B TO3HAHHU STHX
3aKOHOMEPHOCTEN;



MMO3HABATEIbLHBIC MOTHBBI, HAMPABICHHBIC HA IMOJYYCHHUE HOBBIX 3HAHWUW MO XWMHH, HEOOXOAUMBIC IS OOBSICHEHUS
HaOJTFOJIaEMBIX MPOIECCOB U SBIICHUH, TO3HABATEILHOM, WHOOPMAIIMOHHON U YATATEIHLCKOW KyJIbTYPhI, B TOM YHCJIC HABBIKOB
CaMOCTOSITENIbHOW pabOThl C Y4EOHBIMH TEKCTaMH, CIPABOYHON JIMTEPaTypoOH, MOCTYIMHBIMH TEXHUUYECKHMH CpEICTBAMU
WH()OPMAITMOHHBIX TEXHOJIOTHIA,

UHTEpeC K 00yYCHHUIO U IMO3HAHUIO, JTI0003HATEIIPHOCTh, TOTOBHOCTh M CITIOCOOHOCTh K CaMO0Opa30BaHUIO, TPOSKTHOU 1
HCCIICIOBATEIIBCKOM ACATEIHPHOCTH, K OCOBHAHHOMY BBIOOPY HAIPABIICHHOCTH U YPOBHS OOYYCHHS B JaJIbHCHUIIICM;

4) dopMupoBaHHus KYJbTYPbI 310POBbSI:

OCO3HaHME IICHHOCTH >KM3HU, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO, YCTAaHOBKH Ha 370pOBBIN 00pa3 KU3HH,
OCO3HAHWE MOCJICICTBUIA M HEPUATHE BPETHBIX MPUBBIYCK (YIIOTPEOICHHS aIKOTOJsI, HAPKOTHKOB, KYpEHHS ), HECOOXOTUMOCTH
coOmrofeHUS MpaBui 0€30MaCHOCTH ITPU OOPAIICHUH C XUMHUYCCKIUMH BEIIECTBAMHU B OBITY M peaIbHOM JKH3HH,

5) Tpyn0BOTrO BOCHIUTAHMS

WHTEpPEC K MPAKTUYECKOMY H3ydeHHIO Tpodeccuii W Tpyda pa3IudyHOrO poONa, YBOKEHHUE K TPYIy U pe3ysibTaram
TPYAOBOM JIEATEIBHOCTH, B TOM YHCJIE HAa OCHOBE IPUMEHEHHS NPEIMETHBIX 3HAHUN 10 XUMHUH, OCO3HAHHBIM BBIOOD
WHIUBHIyIBHOW TPAeKTOPUU TPOMODKCHUSI 0Opa30BaHUSA C YYETOM JIMYHOCTHBIX WHTEPECOB M CIIOCOOHOCTH K XHWMHH,
OOIIIECTBEHHBIX HHTEPECOB M TOTPEOHOCTEH, YCIEmHONW MNMpodheCCHOHATBHON ACATEIbHOCTH M Pa3BUTHS HEOOXOIMMBIX
YMEHHUH, TOTOBHOCTb aJaliTHPOBAThLCS B MTPOPECCHOHATBHOU CpeJie;

6) IKOJIOrnYeCKOro BOCIIMTAHMS :

AKOJIOTMYECKH I1eJIECO00pa3HOE OTHOIICHHE K MPHUPOAC KaK MCTOYHUKY KU3HU Ha 3emMiie, OCHOBE €€ CyIICCTBOBAHUS,
MMOHUMAaHUE IEHHOCTH 37I0POBOTO M 0€30MMacHOTO 00pasa KM3HHU, OTBETCTBEHHOE OTHOIIIEHNE K COOCTBEHHOMY (PH3NYECKOMY U
MICUXWYECKOMY 37I0POBBIO, OCO3HAHHE IICHHOCTH COOJIOACHUS IIPaBHJI O€30IIaCHOTO TTOBEASHUS MpH paboTe ¢ BEIIeCTBAMU, a
TaK)Xe B CHUTYyaIUIX, YTPOKAIOIINX 3JOPOBBIO M JKU3HH JIFOICH;

CIIOCOOHOCTH TPUMEHSThH 3HAHUS, MOTy4YaeMbIe TIPU U3YyUYECHUN XUMWH, JJI PEIICHUS 3a/1a4, CBI3aHHBIX C OKPYXKAIOIIeh
IPUPOTHON CpeoM, JJIsl MOBBIIMICHUS YPOBHS dKOJOTUUECKOW KYJIBTYPhl, OCO3HAHUS ITI00AIIBHOTO XapaKTepa dKOJIOTHUYECKUX
poOJIeM M yTeH X PEIICHUS MMOCPEACTBOM METOA0B XMMHH, YKOJIOTHIECKOTO MBIITUICHHS, YMEHHS PYKOBOJICTBOBATLCS UM B
II03HABATEJIbHOM, KOMMYHHUKAaTUBHOM U COLIMAJILHOW IPAKTHKE.

METAIIPEJIMETHBIE PE3YJIBTATBI

B cocraBe MeranmpenMeTHBIX PE3yAbTaTOB BBIICISIOT 3HAYMMBIC IS (OPMHUPOBAHUS MHUPOBO33PEHUS OOIICHAYYHBIE
MOHATHS (3aKOH, TCOPHUsI, MPUHITUII, THIIOTE3a, (PaKT, cucTeMa, MpoIecc, SKCIEPUMEHT U JIPYToe.), KOTOPhIE HCIIOIL3YIOTCS B



€CTECTBCHHO-HAYUHBIX YYEOHBIX MpeaMeTax M TO3BOJSIOT HAa OCHOBE 3HAHUM U3 HJTHUX NOpeaMeToB (HOPMHUPOBATH
MPEACTABICHUE O IIEJIOCTHOM HAay4yHOW KapTWHE MHUpa, W YyHHUBEPCAIbHBIC YydeOHbIE JeHCTBUS (TI03HABATEIbHBIC,
KOMMYHHUKAaTUBHBIC, PETYISITUBHBIC), KOTOpble oOecneunBaroT (OPMUPOBAHHWE TOTOBHOCTH K CaMOCTOSITEIILHOMY
IJIAHUPOBAHUIO U OCYIIIECTBICHUIO YUeOHOM JeATebHOCTH.

ITo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YYeOHbIe 1eHCTBUSA

ba3oBble jJornueckue aeicTBUs:

YMEHHUS HCIOJb30BaTh MPUEMBI JIOTHUECKOTO MBIIUICHUS TPU OCBOSHMM 3HAHMM: PACKPBIBATh CMBICT XMMHUUYECKHX
MOHATUM (BBIACIATh MX XapaKTEpHBIC IMPU3HAKH, yCTAaHABIMBATh B3aUMOCBS3b C JAPYTHMH TOHATHSAMH), HCIIOJIB30BATh
MOHATUS JJISI OOBSICHEHHUS] OTJEIbHBIX (DAaKTOB U SIBJICHUM, BBHIOMpATh OCHOBAaHUS M KPUTEPUU ISl KiacCU(pUKAILIUU
XUMHUYECKHUX BEIIECTB U XUMHYCCKHUX PEAKIIMH, YCTaHABIMBATh IPUIMHHO-CIICACTBEHHBIC CBSI3H MEXITY 0ObEKTaMH U3YUCHUS,
CTPOUTH JIOTUUECKUE PACCYKJICHUS (MHIYKTUBHbBIC, IEAYKTUBHBIC, 110 aHAJIOTUH ), JIeJIaTh BHIBO/IBI U 3aKIIOYCHUS;

YMEHHE MPUMEHSTh B MPOILIECCE MO3HAHUS MOHATUS (MPEIMETHbIE U METANpPEIMETHBIC), CUMBOIMYECKHUE (3HAKOBBIC)
MOJIEJIM, WCIOJIb3yeMble B XHMHUH, IMPEOOPa30oBBIBaTh IIMPOKO IPUMEHSIEMbIE B XUMHHU MOJICJIbHBIC NPEJICTABICHUS —
XUMUYECKUN 3HAK (CHMMBOJI DJIEMEHTA), XUMUUeckass popMysia U ypaBHECHHUE XUMUUYECKOU PEAKIUU — MPHU PEIICHUH y4eOHO-
MO3HABATEJILHBIX 3aJ1a4, C YUETOM ATHUX MOJEIBHBIX MPEJACTABICHUN BBISABIATH U XapaKT€PU30BaTh CYILIECTBEHHBIC MTPU3HAKHU
U3y4aeMbIX OOBEKTOB — XMMHYECKHX BEIIECTB U XUMHUUYECKUX PEAKIMi, BBISBISATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-
CJIEICTBEHHBIE CBSI3U U MMPOTUBOPEUHS B U3yYaEMbIX MPOIIECCAX U SIBICHUSIX.

ba3oBble ucciaenoBare/ibcKue 1elCTBHUA .

YMEHUE HUCIOIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAY€CTBE MHCTPYMEHTA MO3HAHMS, A TAKKE B KAUECTBE OCHOBBI JIJIA
(hopMHUPOBAHUS TUITOTE3HI 110 IIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHUI;

NpUOOpPETEHUE ONbITa MO IUIAHUPOBAHUIO, OpPraHU3allMd U MPOBEACHUIO YUYECHUYECKUX IKCIIEPUMEHTOB, YMEHHE
HaOJIFOIaTh 32 XOI0M MPOIECCa, CAMOCTOATEIFHO MPOTHO3UPOBATH €r0 pe3ynbTat, PopMyIrupoBaTh 0000IIEHUS W BHIBOABI TIO
pe3ynbTaraMm MpoBeIEHHOTO OIBITA, UCCIIEA0BAHMUS, COCTABIATh OTUYET O IIPOJIeTIaHHON padoTe.

Pa6ora ¢ undgopmanueii:

yMEHHE BBIOHMpATh, aHAJIM3MPOBATh W WHTEPIPETHPOBATH MHGOPMAIIMIO PA3IMYHBIX BUIO0B U (OPM MPEICTABICHHUS,
MOJIy4aeMyI0 M3 Pa3HbIX MUCTOYHUKOB (HAyYHO-TIOMYJISpHAs JUTEparypa XUMHUUYECKOTO COACp)KaHHs, CIIPaBOYHBbIE MOCOOMs,
pecypcbl UHTepHETa), KpUTUYECKH OIEHUBATh TPOTUBOPEUMBYIO U HEAOCTOBEPHYIO HH(HOPMAIIHIO;



YMEHUE TPUMEHSATh Pa3IM4Hble METOJbI U 3aPOCHI MPU MOUCKE U 0TOOpEe MH(POPMAIMU U COOTBETCTBYIOUIMX JTAHHBIX,
HEOOXOMMBIX JJIsl BBIMOJIHEHNUS YYeOHBIX U MO3HABATEIbHBIX 3a7a4 ONpPeNeIEHHOTrO THIA, MPHOOPETEHUE OMbITa B 00IacTH
UCIOJIb30BaHUST HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH, OBJaJCHUE KYJIBTYpOH AaKTUBHOTO HCIOJIb30BaHUS
pPa3IMYHBIX TIOMCKOBBIX CHUCTEM, CaMOCTOSITEIbHO BBIOMpAaTh ONTHUMAJIbHYIO (OopMy TMpencTaBiieHus HHOpMauu U
WUTIOCTPUPOBATh peIllaéMble 3aJjadyd  HECIOKHBIMU CXE€MaMHd, JuarpaMMaMu, JpyrumMu ¢opmamu rpadukd U HUX
KOMOMHAITUSMU,

YMEHHE MCIOJIb30BaTh U aHAJIM3UPOBATh B Mpolecce yueOHOW U MCCIe0BaTeIbCKON JEATEIBHOCTH HMH(POPMAIUIO O
BJIMSIHUM IPOMBIIUIEHHOCTH, CEIIbCKOTO X035I1CTBA U TPAHCIIOPTA HA COCTOSTHUE OKPY>KAIOLIEl MPUPOIHON CPEBI.

KomMyHuKaTUBHBIC YHHBEPCaJIbHbIe Y4eOHbIe JeHCTBHA:

yYMEHUS 3a7]aBaTh BOIMPOCHI (B XOi€ Auanora u (Win) IUCKYCCHUHM) IO CYIIECTBY 00CYXIaeMOoW TeMbl, (OpMyIUpPOBaAThH
CBOM MPEJIOKEHHUS OTHOCUTEIBHO BBIITOJIHEHUSI PETIOKEHHOMN 3a]1a4H;

YMEHUS NPEICTABIATh MOJIYYEHHBIE PE3YJbTaThl O3HABATEIBHOM NIEATEIHOCTH B YCTHBIX M IMHCBMEHHBIX TEKCTAaX;
JIeNaTh MPE3EHTAIMI0 PE3YIbTaTOB BBHIMOJIHEHHUSI XUMUYECKOTO AKCIIEpUMEHTA (JJaO0paTOPHOTO OIbITa, Ta00PaTOPHOM PabOTHI
10 MCCIIEJOBAaHUIO CBOMCTB BEILIECTB, YUEOHOTO TPOEKTA);

YMEHUS Y4YeOHOro COTpPYAHHMYECTBA CO CBEPCTHHKAMHM B COBMECTHOW II0O3HABATENBHOM U HCCIEI0BATEIbCKON
JESATENBbHOCTH TPU PEIICHUH BO3HMUKAIOUIMX MpOOJIeM Ha OCHOBE Yu€Ta OOIIMX HMHTEPECOB W COMIACOBaHUS MO3ULUN
(oOcyxenuns, 0OMEH MHEHHUSIMHU, «MO3TOBBIE HITYPMbI», KOOPAWHAIMS COBMECTHBIX ACUCTBUM, OMpEICIIEHUE KPUTEPUEB T10
OIICHKE KaueCTBa BBHIMOJIHEHHOM PaOOThI U IPYTHUE).

PeryasiTuBHble YHUBepCaJIbHbIEe YUeOHbIe 1elCTBUSA:

YMEHUE CaMOCTOSITENIBHO ONPEIEIATh LENH JEATEbHOCTH, IUIAaHUPOBaTh, OCYLIECTBIATh, KOHTPOJIMPOBATH W IIpU
HEOOXOJIMMOCTH KOPPEKTHUPOBATh CBOIO JEATEIbHOCTh, BbIOMpaTh HamOosee 3((eKTUBHbIE COCOOBI peleHUs YYEOHBIX U
MTO3HABATEIBHBIX 33J1a4, CaMOCTOSITEJIbHO COCTaBJISITh WM KOPPEKTUPOBATH MPENJIOKEHHBI AJITOPUTM JEUCTBUI Npu
BBITIOJTHEHUH 33JaHUI C y4E€TOM TOJMyYEeHHs] HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTaX — BEIECTBAX M PEAKIUAX, OLICHUBAThH
COOTBETCTBHE IOJIYYEHHOTO pe3yJibTaTa 3asBICHHOW IeIM, YMEHHE MCIOJb30BaTh M aAHAJU3UPOBATh KOHTEKCTHI,
[pearaéMble B YCIOBHH 3a/1aHHI.

HNPEAMETHBIE PE3YJ/IBTATbBI

B cocraBe npenMeTHBIX pe3yasTaTOB [0 OCBOCHUIO 0053aTeNIbHOTO COIEP)KaHUs, YCTAaHOBIEHHOTO JaHHOH (heaepaibHON
pabodeil mporpamMmoi, BBIIETSIOT: OCBOCHHBIC OOYYaIONMMHUCA HaydHble 3HAHUS, yYMEHHS W CIIOCOOBI JIEUCTBHIA,



cnenuduueckue s NpeAMETHOW oOmacth «XUMHS», BUIbl ACSATEIBHOCTH 1O TMOJYYEHHIO HOBOTO 3HAHUS, €ro
MHTEPIIPETAINH, TPEOOPa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YUYEOHBIX U HOBBIX CUTYalIHsX.

K koH1y oOyueHus B 8 ki1acce npeaMETHbIE pe3yabTaTbl Ha 0a30BOM YpOBHE JIOJKHBI OTpaXkaTb CPOPMUPOBAHHOCTD Y
00yyaroluXxcsi YMEHH:
PACKpBIBATh CMBICII OCHOBHBIX XMMHUUYECKUX MOHATHN: aTOM, MOJIEKYJIA, XUMMUYECKUN JJIEMEHT, IIPOCTOE BELIECTBO, CIOKHOE
BEIIECTBO, CMECH (OAHOPOIHAS U HEOJHOPO/IHAs ), BaJIECHTHOCTh, OTHOCUTEJIbHAS aTOMHAsI U MOJIEKYJISIpHAsl Macca, KOJIMYECTBO
BEILECTBA, MOJIb, MOJISIPHAS Macca, MaccoBasl 10JIsl XUMHUYECKOI0 JIEMEHTA B COEIMHEHUH, MOJISIPHBIA 00BbEM, OKCHUJI, KUCIIOTA,
OCHOBaHUE, COJIb, JIEKTPOOTPULIATEILHOCTD, CTENEHb OKUCICHMSI, XMMUYECKasl Peakiys, KiacCu(uKalus peakiyii: peakiuu
COEIMHEHMUS], PEAKI[MU PA3JI0KEHUs, Peakluy 3aMEUIeHUs, peakuuu oOMeHa, 3K30- U 3HJIOTEPMUYECKHE PEAKIUH, TEII0BOU
s ekt peakuuu, IIpo aToMa, MEKTPOHHBIN CJION aroMa, aTOMHasi OpOUTalb, paANyC aToMa, XUMHUYECKas CBsI3b, MOJIAPHAs U
HEMOJSIpHAs KOBAJIEHTHAsl CBSA3b, MOHHAs CBS3b, MOH, KaTMOH, aHUOH, pPacTBOp, MaccoBas JOJs BellecTBAa (IIPOLIEHTHas
KOHIIEHTpALMs) B paCTBOPE;
WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHWYECKUX IOHATHM W MPUMEHATH 3TU MOHATUSA IPU ONKMCAHUMU BEUIECTB U UX
IIPEBPAILCHU;
MCII0JIb30BaTh XUMUYECKYIO CHMBOJIUKY JJI COCTaBIE€HUS (DOPMYII BEILIECTB U YPABHEHUN XUMUYECKUX PEaKlUi;
OTIpPENETATh BaJEHTHOCTh arOMOB 3JEMEHTOB B OMHApPHBIX COEAMHEHHUAX, CTCMEHb OKHCIICHUS 3JE€MEHTOB B OMHApHBIX
COEIMHEHUSX, NMPUHAIJIC)KHOCTh BELIECTB K ONpEeAeTEHHOMY KJaccy COEIMHEHUH mo (opMysiaam, BUJ XUMUYECKOW CBSI3U
(KoBaJIeHTHAs U MOHHAs1) B HEOPTaHMYECKUX COCIMHEHUSX;
packpsiBath cmbica llepuommueckoro 3axkona JI. WM. MenneneeBa: NIE€MOHCTPUPOBATH TMOHMMAHUE IEPUOAUYECKON
3aBUCHUMOCTH CBOWCTB XMMHYECKHMX JIEMEHTOB OT UX IOJNIOkeHUA B [leproguueckon cucreme, 3aKOHOB COXPAHEHUS MAacChl
BEILIECTB, TOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUYE€HUs, 3aKOHa ABOraipo;
ONUCHIBATh M XapakTepu3oBaTh Tabnuunyio popmy [leproanyueckoid cucTeMbl XUMUYECKHUX 3JIEMEHTOB: pa3inyarb MOHSATHUS
«maBHas noxarpynna (A-rpynma)» u «mnoOouyHas noxarpynna (b-rpymma)», Manbele u OonbliMe NEpPUOABI, COOTHOCUTH
o003HaYeHusi, KoTopble uUMeroTcss B Tabmuue «llepuoanueckas cucremMa xumuyeckux anemeHTtoB J[. M. MengaeneeBa» ¢
YHCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XUMHUYECKHUX JIEMEHTOB (COCTaB U 3apsij sijipa, 0011ee Yncio AJIEKTPOHOB U
pacnpeiesieHue X 10 NEKTPOHHBIM CIIOSIM);



KIaCCU(UIIMPOBATh XMMUYECKUE DIIEMEHTHI, HEOPraHMYECKHE BEIIEeCTBa, XMUMHUYECKHE peakuuu (M0 YUCIy U COCTaBy
YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, MO TETIOBOMY (D PexTy);
XapaKTepu3oBaTh (OMUCHIBATh) OOIIME XUMUYECKHE CBOMCTBAa BEIIECTB PA3JMYHBIX KJIACCOB, TOMATBEpXKIas OINMHUCAHUE
IpUMEPAMH MOJICKYJISIPHBIX YPABHCHHI COOTBETCTBYIOIIMX XMMHYECCKUX PEAKITUI;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT MX Kau€CTBEHHOTO COCTaBa, BO3MOXXHOCTH MPOTEKAHUS XMMHUYECKHUX
MIPEBPAILICHU B PA3IMYHBIX yCIOBUSAX;
BBIUUCIISITH OTHOCHUTEIBHYIO MOJEKYSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAaCCOBYIO JONI0 XHMHYECKOTO JJIEMEHTa II0
dopmyIe coenrHeHus, MaCCOBYIO JIOJIO BELIECTBA B pACTBOPE, MPOBOAUTH PACUETHI MO YPABHEHUIO XUMUYECKOHN peaKIny;
NPUMEHSATh OCHOBHBIC OIEpAIlMi  MBICIUTEIBHON JIEATENbHOCTH — aHalW3 MW CHHTE3, CpaBHEHHe, 0000IIeHue,
CUCTEMAaTHU3allMI0, KIacCU(UKAINIO, BBISABICHUE MPUUMHHO-CIEACTBEHHBIX CBSI3€H — AN W3Y4YEHHS CBOWCTB BEUIECTB W
XUMHYECKUX PEAKINi, eCTeCTBEHHO-HAyYHbIe METOABI TIO3HAHUS — HAOMIOACHNE, U3MEPEHHE, MOACINPOBAHNE, SKCTIEPUMEHT
(peanbHBIN U MBICIICHHBIN);
CJIEZIOBATh MPAaBHJIaM TIOJIB30BAaHUS XUMUYECKON TTOCY/ION B TaOOpaTOpHBIM 000PYIOBaHHEM, a TaK)Ke TPaBUIaM OOpaIIeHUs C
BEIIECTBAMH B COOTBETCTBHHM C WHCTPYKIIUSMHU TIO BBITIOJHEHHIO JAaOOPATOPHBIX XUMHUUYECKHX OIMBITOB IO TOJYyYCHUIO U
coOMpaHUIO Ta3000pa3HbIX BEHIECTB (BOJOPOA U KUCIIOPO/ia), IPUTOTOBIECHUIO PaCTBOPOB C OINpeeIEHHON MaccoBOW oei
pPacTBOPEHHOTO BEIIECTBA, MNIAHUPOBATH M MPOBOJUTH XUMUYECKHE SKCIIEPUMEHTHI 110 PACTIO3HABAHUIO PACTBOPOB IIETIOYEH U
KHCJIOT C IIOMOIIBIO MHANKATOPOB (JTakMyc, dheHon(TanenH, MEeTUIIOpaHK U IPyTHe).

K koHiy oOy4eHus B 9 kjacce IpeIMETHBIC pe3yabTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpaXkaTh COPMUPOBAHHOCTH Y
00yy4aroIuXcsi YMEHHM:
PaCKpBIBaTh CMBICT OCHOBHBIX XUMUYECKUX MOHITHI: XUMUUYECKUIN 3JIEMEHT, aTOM, MOJIEKYJla, NOH, KAaTUOH, aHUOH, MPOCTOE
BEIIECTBO, CJIOKHOE BEIIECTBO, BAJICHTHOCTH, JJIEKTPOOTPUIATEILHOCTh, CTEMEHb OKUCJICHHS, XHMHYECKas peakius,
XUMUYECKass CBS3b, TEIUIOBOM A(M(EKT peakinuu, MOjb, MOJSAPHBIM OO0BEM, PACTBOp, OSICKTPOIUTHI, HEIIEKTPOIUTHI,
AIIEKTPOIUTHYECKAsT JAWCCOLMAINS, PEaKIMH HOHHOTO OOMEHa, Karajiu3arop, XUMHUYECKOE€ paBHOBECHE, OOpaTUMbIC U
HEOOpaTUMBbIE PEaKIMU, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIMH, OKUCIUTENIh, BOCCTAHOBUTENb, OKHCICHHUE U
BOCCTAHOBJICHUE, AJUTOTPOIHs, aM()OTEPHOCTh, XUMUUYECKAs CBSI3h (KOBAJICHTHAS, MOHHAS, METAIUTMYECKAs), KpUCTAJUTMYECKas
pemérka, KOppo3usi METaJUIOB, CIUIaBbl, CKOPOCTh XHMHUYECKOW peaklud, MpeneiapbHo aomyctuMas koHreHtparus [1JIK
BEIIECTBA;



WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKUX MOHATUM W MPUMEHSATHh ATU MOHSATHUS MPHU ONMHUCAHUU BEHIECTB U UX
MPEBPALICHUN;

UCIOJIb30BaTh XUMUYECKYIO CHMBOJIMKY JIJIsi COCTaBIEHUS ()OPMYJT BEIIECTB U YPABHEHUN XUMHYECKUX PEAKITUH;

ONpENENATh BaJlCHTHOCTh M CTENEHb OKHUCICHUS XUMHUYECKHX DJJIEMEHTOB B COCAMHEHHUSX pPAa3JIMYHOIO COCTaBa,
MIPUHAJIJIEKHOCTh BEIIECTB K OMPENEIEHHOMY KJacCy COeAUMHEHUU 1o dopmysnaM, BUJ XUMHUUYECKOW CBSI3M (KOBaJIEHTHAas,
MOHHAs, METAJUTMYECKasi) B HEOPTAHUUYECKUX COCTMHEHUAX, 3aps/l MOHA TT0 XUMHUYECKOU (opMyJie, XapaKTep Cpellbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COSTUHEHUM, TUM KPUCTAITUYECKON PEIIETKU KOHKPETHOTO BEIIECTRA;

packpbiBath cMmbici llepuonuueckoro 3akoHa [[. M. MenneneeBa M JE€MOHCTPUPOBATh €ro MOHMMAaHUE: OIMNUCHIBATh M
XapaktepusoBarh TabauuHyto Gopmy Illepuonnueckoit CUCTEMbl XUMHUYECKHX DJIEMEHTOB: pa3inyaTh MOHSTHS «IJIaBHAs
noarpynna (A-rpynmna)» u «mobounas noarpynna (b-rpymnma)», manblie U OOJbIIME MEPUOJbI, COOTHOCUTH 00O03HAYCHUS,
KOTOPBIE UMEIOTCSI B TIEPUOANIECCKON TaONUIIE, C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB XMMHUYECKHX AJIEMEHTOB
(coctaB u 3apsn sapa, oOlIee YUCIO 3JIEKTPOHOB U PACIPEACIICHHE UX IO AJIEKTPOHHBIM CIIOSIM), OOBACHSATH 0OIIue
3aKOHOMEPHOCTH B U3MEHEHHUU CBOMCTB AJIEMEHTOB M UX COCAMHEHUM B Mpelesiax MaJibIX MEPUOJ0B U IJIaBHBIX MOATPYII C
YYETOM CTPOEHUS UX aTOMOB;

KJ1acCU(UIIUPOBATh XUMHUYECKHE JJIEMEHTHI, HEOPraHUYECKHE BEIIECTBA, XMMHYECKHE peakiuu (10 YUCIy U COCTaBy
Y4acCTBYIOIIKUX B PEAKIMU BEIIECTB, MO TEMI0BOMY 3(PPEKTY, MO0 U3MEHEHUIO CTETIEHEN OKUCICHUSI XUMUYECKUX 2JIEMEHTOB);
XapaKTepu30BaTh (OMHUCHIBATH) 00IIKE U CIIeU(PUUIECKNE XUMUYECKUE CBOWCTBA MPOCTHIX U CIOKHBIX BEIIECTB, MOATBEPKIAs
OMMUCAaHHUE MPUMEPAMHU MOJIEKYISIPHBIX U HOHHBIX YPABHEHUW COOTBETCTBYIOIINX XUMHUECKUX PEAKIUN;

COCTABJISITh YPABHEHUS JIEKTPOIUTUUYECKON JTMCCOLMAIIMU KUCTIOT, IIEJIOYEe U COJIEH, TIOJIHbIE U COKPAILEHHBIC YpaBHEHUS
peaKkIuii HFOHHOTO 0OMEHa, YpaBHEHHS PEaAKITUi, TTOATBEPKIAIOIINX CYIIECTBOBAHUE TEHETHUYECKON CBSI3U MEXKY BEIECTBAMHU
Pa3JINYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUIA MOCPEICTBOM COCTABIICHUSI JIEKTPOHHOTO OaiaHca dTUX
peaxIuii;

IPOTHO3UPOBATHh CBOMCTBA BEMIECTB B 3aBUCUMOCTH OT UX CTPOEHUSI, BOSMOKHOCTH ITPOTEKAHUS XUMHYECKHUX MPEBPAILICHUN B
Pa3JIMYHBIX YCIOBUSIX;

BBIYUCIISATh OTHOCUTEIIHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAacChl BEHIECTB, MACCOBYIO JOJI0 XMMHUYECKOTO 3JIEMEHTa IO
dbopMysie CoeIMHEHMsI, MACCOBYIO JOJIO BELIECTBA B PACTBOPE, TPOBOAUTH PACUETHI IO YPABHEHUIO XUMUUYECKOM peaKIuu;



e cOOMIONATh MpaBUiia MOJ30BAHMUS XMMUYECKON MOCYI0M U J1a00paTOpHbIM 000PYIOBaHUEM, a TAKXKE MpaBUiIa OOpAILEHUS C
BEIIECTBAMH B COOTBETCTBHM C HMHCTPYKIMSMH IO BBIMOJIHEHHIO JTa0OPAaTOPHBIX XMMHUYECKHX OIBITOB IO TMOJYYEHUIO U
coOupaHuto ra3000pa3HBIX BEMIECTB (AMMHAKa U YIIIEKUCIIOTO Ta3a);

® TIPOBOIUTH PEAKIINH, TOATBEPKIAIOIINE KaYECTBEHHBI COCTaB PA3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IMTyTEM XJIOPHI-
, Opomua-, mogua-, kapoonar-, gocdar-, cuaMkar-, CynbQar-, THIPOKCUI-HOHBI, KaTUOHBI AMMOHHUS U HOHBI U3yYEHHBIX
METaJUIOB, MPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMUECKUX BEUICCTB;

® TPHUMEHSTb OCHOBHBIE OIEpallMd MBICTUTENBHON NIeATEeNbHOCTH — aHajdu3 © CHUHTE3, CpaBHEHHE, OO0O0OIIeHHE,
CUCTEMAaTHU3allMIO, BBISIBICHNE MPUUMHHO-CIEICTBEHHBIX CBS3€U — JIJIsl M3y4eHHUs] CBOWCTB BEUIECTB M XUMHUYECKUX PEaKIIUH,
€CTeCTBCHHO-HAy4YHbIE€ METOIbl IO3HAHUS — HAONIOACHHE, W3MEpEeHUe, MOAEITUPOBAHUE, HKCIEPUMEHT (peaslbHbIi U
MBICJICHHBIH).



TEMATUYECKOE IIVTAHUPOBAHHUE

8 KJIACC
KoanuecTBo yacoB
Ne JIeKTPOHHBIE (HH(PPOBBIE)
HaunmeHoBaHue pa3iesioB U TeM NPOrpaMMbl KoHTpOJbHbBIE IpakTHyec
n/n Bcero o0pa3oBare/ibHbIE pecypchl
padoThI KHe padoTbl
Paznea 1. [lepBoHavyajibHble XUMHYECKHE MOHSATUSA
XuMmus — BakHasg 00J1aCTh €CTECTBO3HAHMS U
1.1 N 5 2 bu6mmorexa LIOK https://m.edsoo.ru/7f41837c
MPAKTUYECKOM JAEATEIIbHOCTH YEIOBEKA
1.2 BemecTBa 1 XuMuueckue peakiuu 15 1 bu6mmoreka LIOK https://m.edsoo.ru/7f41837c
Uroro no pazneny 20
Pasnes 2. Bakneiimme npeacTaBuTe I HEOPraHUYECKHUX BeLIECTB
2.1 Bozayx. Kucnopoa. [lonstae 06 okcumax 6 bu6mmoreka LIOK https://m.edsoo.ru/7f41837c
2.2 Bonopon.ITonsitue o KUCa0Tax u Comsix 8 but6moreka I{OK https://m.edsoo.ru/7f41837¢
2.3 Bopna. PactBopsl. [lonsiTre 06 ocHOBaHMSIX 5 1 bu6mmoreka LIOK https://m.edsoo.ru/7f41837c
2.4 OCHOBHBIE KJIacChl HEOPTAHUUECKUX COCTUHEHUN 11 1 1 bu6mmoreka LIOK https://m.edsoo.ru/7f41837c
Hroro no pasneny 30

Paznean 3. Ilepnoanyeckuii 3axoH u Ilepuogudeckasi cucreMa xumuueckux 3j1eMeHToB [, U. MenneneeBa. CTpoeHue aroMoB. XMMH4YeCKAasl CBA3b.
OKHCIUTEIBHO-BOCCTAHOBUTEIbHBIEC PeaKIHU

[Tepuognueckuii 3akoH u llepuonnueckas

3.1 cHucTeMa XMMUYECKHX 3emMeHToB []. U. 7 bu6mmoreka LIOK https://m.edsoo.ru/7f41837c
MengeneeBa. CtpoeHue aroma
Xumuueckas cBsizb. OKUCIUTEIBLHO-
3.2 8 1 Bbu6mmorexa LIOK https://m.edsoo.ru/7f41837c
BOCCTAHOBHTEIIbHBIE PEAKIINH
Hroro no pazneny 15 bubmuorexa [1OK https://m.edsoo.ru/7f41837¢c
PesepBHOE Bpemst 3 bubnuotexa LIOK https://m.edsoo.ru/7f41837c
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9 KJIACC

KoaudecTBo 4acos

Ne JIeKTpPOHHBIe (LU (PPOBbBIE)
HaumeHoBaHue pa3/iesioB ¥ TEM MPOrPaMMBbl Kontpoasubie | IIpakruuec
n/n Bceero o0pa3oBare/ibHbIE pecypchl
padoThI KHe padoTbl
Paspnen 1. BemiecTBO 1 XMMHYeCKHE peaKLIUH
[ToBTOpeHue u yriyOlieHrne 3HaHU OCHOBHBIX
11 P yry 5 1 bu6mmoreka 1{OK https://m.edsoo.ru/7f41a636
pas3zenoB Kypca 8 kiacca
O
1.2 CHOBHvHe JAROHOMEPHOCTH XUMIHECIiX 4 bubmmoteka IIOK https://m.edsoo.ru/7f41a636
peakuuit
DnexTpo eckas iucconuanus. X eckue
1.3 TICRTPOIMTIA 1 AHCCOMHAIITL AHMIACCRH 8 1 1 bubmuorexa [1OK https://m.edsoo.ru/7f41a636
peakiuu B pacTBOpax
Wroro no pazneny 17
Pazgen 2. HemeTauibl M HX COeTUHEHUS
06
2.1 Hast XapaitePHCTHES XMMITCCHHIX SICMEHTOR 4 1 bubmmoteka IIOK https://m.edsoo.ru/7f41a636
VIIA-rpynnst. ['anorenst
06
2.2 tHast XapaKrep HCTHK? XIMHHCCIIX SHEMCEHTOB 6 but6mmoreka I1{OK https://m.edsoo.ru/7f41a636
VIA-rpynmnel. Cepa u e€ coenuHeHus
OO01as xapakTepuCcTHUKa ec 3JIEMEHTO
2.3 HHas XapaKTePHETHIA XMMITICCKHX SICMEHTOR 7 1 bu6mmoreka I{OK https://m.edsoo.ru/7f41a636
VA-rpynmnsl. A30T, pochop 1 uX coeTuHEHUS
OO6m1as XxapaKTepruCTUKa XUMUUYECKUX JIEMEHTOB
2.4 IVA-rpynnel. Yrnepon 1 KpeMHUH U X 8 1 2 bubnuoreka L{OK https://m.edsoo.ru/7f41a636
COCIMHEHUS
Wroro no pazneny 25
Pazgen 3. MeTayibl M X COeANHEHUS
3.1 OO01111e cBOMCTBA METAIIJIOB 4 Bbu6mmoreka 1{OK https://m.edsoo.ru/7f41a636
3.2 Baxxnelimre MeTallIbl ¥ UX COCTUHCHUS 16 1 2 Bbu6mmorexa 1{OK https://m.edsoo.ru/7f41a636
Uroro no pazneny 20

Paznen 4. Xumusi M okpy:kawias cpeaa
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4.1 BemecTBa u marepraiibl B )KM3HU 4EJIOBEKA 3 bubnmuoreka I{OK https://m.edsoo.ru/7f41a636
Hroro no pazaeny 3
PesepBHOE Bpems 3 bubnuoreka L{OK https://m.edsoo.ru/7f41a636
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IHHOYPOYHOE INTAHUPOBAHUE

8 KUIIACC
N DJIeKTPOHHbIE HU(POBbIE
w/n Tema ypoka Bceero Jlata o0pa3oBare/ibHbIE
4acoB pecypcsbl
1 [Ipenmet xumun. Posib XuMuM B )KU3HU YeoBeKa. Tena u BeniecTsa 1 bubmmorexa LHOK
https://m.edsoo.ru/ff0d210c
2 TTonsatre o MeTomax MO3HAHUA B XUMUH 1 bubmorexa LOK
https://m.edsoo.ru/ff0d227e
3 [Ipaxtuueckas padora Ne 1 «IIpaBuna paboTsl B 1a60paTopun U MPUEMBI 1 bubnuotrexa LIOK
oOpareHus ¢ 1abopaTropHbIM 000PYITOBaHUEM) https://m.edsoo.ru/ff0d23dc
. bubmuoreka [IOK
4 Uuctele BemecTBa U cMecu. CriocoObl pa3neneHus cMecei 1 httos://m.e dso]c;I.ru /F0d26ca
5 [MpakTuaeckas padora Ne 2 «Pa3nenenne cmeceli (Ha mpuMepe OYNCTKU 1 bubnuoreka [IOK
MIOBapEHHOM COJIH)» https://m.edsoo.ru/ff0d28c8
bu6mmoreka [IOK
6 AATOMBI H MOJICKYJIbI 1 https://m.edsolol.ru/fdeZaGC
7 XUMUYeCcKUe 3JIEMEHThI. 3HaKH (CUMBOJIbI) XUMUYECKUX 3JIEMEHTOB 1 bubmmorexa LHOK
https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CI0KHBIC BEIIECTBA 1 Bubmorexa LOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHHUE 1 bubmmorexa LOK
https://m.edsoo.ru/ff0d2d50
10 3aKoH TIOCTOSTHCTBA COCTaBa BEIIECTB. XUMHUYECKas popmyIa. 1 bubmuorexa LIOK
BanieHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2eae
11 OTtHocuTenbHas aToMHast Macca. OTHOCUTENbHAS MOJICKYJIsIpHasl Macca 1 bubmmorexa LOK
https://m.edsoo.ru/ff0d323c
12 MaccoBast 7011 XMUMHYECKOI'0 DJIEMEHTA B COEIMHEHNUN 1 bubnnorexa LOK
https://m.edsoo.ru/ff0d350c
13 KomuuectBo BemectBa. Monb. MossipHas macca 1 Bubmorexa [IOK

https://m.edsoo.ru/ff0d5230
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Bbu6mmoreka IIOK

14 DU3NYECKUE U XUMUYECKHE SIBJICHUS. XUMHUUYECKast pEAKLIMS https://m.edsoo.ru/ffod37fa

15 [Tpu3Haku ¥ yCIOBHSI MPOTEKAHUS XUMHUSCKHUX PEAKITUI bubmmorexa LOK
https://m.edsoo.ru/ff0d3al6

16 3aKOH COXpaHEHUS] MacChl BEIIECTB. XUMUYECKUE YPAaBHEHUS bubnmorexa LIOK
https://m.edsoo.ru/ff0d3b88

17 Brruncnenus KoinuuecTBa, MacChl BEIIECTBA MO0 YPABHEHUSIM XUMUYECKUX bubnmuoreka [IOK
peaxkuui https://m.edsoo.ru/ff0d5708

18 Kiaccudukanuss XuMHUECKUX peakIui (COSTMHECHUS, Pa3IOKEHUS, bu6mmoreka I[IOK
3amerieHus, oOMeHa) https://m.edsoo.ru/ff0d3f34

. bu6muotexa I[IOK
19 O00011IeHNE U CUCTEMATH3AIINS 3HAHUH httos://m.e dsog.ru 1F0d40c4

bu6moreka I[IOK
20 KonTposnbhas pabota Nel o Teme «BemiecTBa 1 XUMHUYECKHUE PEAKIIUN httos://m.e dsolo_l.ru 16044290

21 Bo3nyx — cMmech razos. CocraB Bo3ayxa. Kucimopon — aneMeHT u bu6nuotexa LIOK
npocToe BemecTBo. O30H https://m.edsoo.ru/ff0d448e

99 dusznyecKue U XMMHUIECKHUE CBOMCTBA KUCIOPOa (PEaKIIuy OKUCIICHUS, bu6muotexa I[IOK
ropenue). [lonstre 00 okcumax https://m.edsoo.ru/ff0d4614

23 Crioco0sI momy4yeHust KUCJIOpoa B TabOpaTopuu U MPOMBIITUICHHOCTH. bu6morexa I[IOK
[IpumeneHnue kucnopoaa https://m.edsoo.ru/ff0d497a

24 TerutoBo# 3 hHeKT XUMUUYECKON PEaKITNU, TOHSITHE O TEPMOXUMUYECKOM bu6moreka I[JOK
YpPaBHEHUH, DK30- M SHIOTEPMUYECKHUX PEAKIUAX https://m.edsoo.ru/ff0d4790

o5 TornmuBo (HedTh, yroib u MeTaH). 3arpsi3HeHUe BO3/1yXa, CIOCOOBI €ro bu6moreka I[JOK
MIpEAOTBpALICHUS https://m.edsoo.ru/ff0d4c4a

26 [IpakTuueckas padora Ne 3 mo Teme «[lomyuenue u cobupanue Kucioposua, bubmuoreka [JOK
W3Y4YEHUE €r0 CBOUCTBY https://m.edsoo.ru/ff0d4ae2

27 Bonopon — snemeHT u mpocToe BeriecTBo. HaxoxkaeHue B npupose bubmmorexa LOK
https://m.edsoo.ru/ff0d4dd0

28 duznueckue U XUMHUYECKUe CBOMCTBa Boiopoa. [Ipumenenue Bogopoaa bubmmorexa LOK
https://m.edsoo.ru/ff0d4dd0

29 [TonsiTHe 0 KUCTOTAX U COJAX bubmmorexa LOK

https://m.edsoo.ru/ff0d50d2
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Bbu6mmoreka IIOK

30 CriocoOFbI moTy4eHus BOIOPOa B 1ab0patopuu httos://m.edsoo.ru/ffod4ddo

31 [Ipaktuueckas padora Ne 4 o teme «Ilomyuenue u codupanue BoIOpoaa, bubnuoreka IIOK
H3Y4YEHUE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4f42

. N bu6mmoreka [IOK
32 Mosnsipublii 00b€M ra3oB. 3akoH ABOrajapo httos://m.e dsoI(;I.ru Jf0d5426

33 Brruucnenus 06b€Ma, KoTudecTBa BEIIECTBA Ta3a M0 €r0 N3BECTHOMY bu6moreka I[IOK
KOJIMYECTBY BEIECTBA WIH 00BEMY https://m.edsoo.ru/ff0d55a0

34 Brruucnenust 00EMOB Ta30B 10 YPaBHEHUIO PEAKIIMK HA OCHOBE 3aKOHA bu6moreka I[IOK
00BEMHBIX OTHOIIICHUI Ta30B https://m.edsoo.ru/ff0d5708

35 Ou3nyecKue 1 XUMUIECKUE CBOMCTBA BOJIBI bubmmorexa LIOK
https://m.edsoo.ru/ff0d587a

. bu6moteka I[JOK
36 Cocta ocHoBanMii. [loHsTHE 00 MHAKMKATOPax httos://m.e dsolc;I.ru /045962

37 Bona xak pactBoputens. HachlieHHbIE U HEHACHIICHHBIE PACTBOPBI. bubmuoreka IIOK
MaccoBas 107151 BEILIECTBA B pacTBOPE https://m.edsoo.ru/ff0d5b40

38 [MpakTudaeckast padora Ne 5 mo Teme «[IpuroToBneHne pacTBOPOB C bu6muotexa [IOK
ONpeeIEHHON MacCOBOM JOJIEH PACTBOPEHHOTO BELIECTBA» https://m.edsoo.ru/ff0d5eba
39 KonrtpomnpHas padora Ne2 o treme «Kuciopon. Bomopon. Boma» EE:SZI;T:;(:OI(;ISJif 046342

40 Oxkcunpl: cocTaB, Kiaccu(ukaiys, HOMEHKIATypa bubmmorexa LOK
https://m.edsoo.ru/ff0d664e

41 [Tonyyenue u XUMHUYECKHE CBOMCTBA KHCIIOTHBIX, OCHOBHBIX U bu6moreka [IOK
aM(OTEpPHBIX OKCHIOB https://m.edsoo.ru/ff0d664e

42 OcHoBaHuA: cOCTaB, KJIaccuuKalys, HOMEHKIATypa bubmiorexa LIOK
https://m.edsoo.ru/ff0d67ca

43 [lomyueHnue u XxuMu4eCcKue CBOMCTBa OCHOBaHUM bubmorexa LIOK
https://m.edsoo.ru/ff0d67ca

44 Kucnotsr: cocraB, kinaccupukaiys, HOMEHKIATypa buomiorexa LIOK
https://m.edsoo.ru/ffOdfee2

45 [Tonmyyenue u XMUMHYECKHE CBOKWCTBA KUCIIOT bubnrorexa LIOK

https://m.edsoo.ru/ff0dfee2
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https://m.edsoo.ru/ff0dfee2

46 Comnu (cpemgHue): HOMEHKIIATypa, CIIOCOOBI OMYUYEHUS, XHMUIECKUE bubmuotexa LIOK
CBOMCTBA https://m.edsoo.ru/00ad9474

47 [Ipaktuueckas padora Ne 6. PemieHne sKcriepiMeHTAIBHBIX 33/1a4 110 TEME bubnuoreka IIOK
«OCHOBHBIE KJIACCHl HEOPraHUYECKUX COETUHEHUID https://m.edso0.ru/00ad9b7c

48 I'enernueckas CBA3b MEXIY KJIacCaMU HEOPTaHUYECKUX COCTMHEHHH brbmmorexa LIOK
https://m.edsoo.ru/00ad9a50

. bu6muotexa IIOK
49 O0001IEHNE ¥ cUCTEMATH3aLNs 3HAHUI https://m.e dsof)l.ru 100ad9ch?

50 KonTponsaas padora Ne3 mo teme "OCHOBHBIE KJIaCCHl HEOPTAaHUYECKUX bu6moreka I[IOK
coenuHeHun" https://m.edsoo.ru/00ad9ela

51 [TepBbie MOMBITKN KIaCCUPUKAIIUN XUMUYECKUX 371eMeHTOB. [loHsATHE O bubnmuoreka [IOK
rpyInmnax CXOIHbIX 3JIEMEHTOB https://m.edsoo.ru/00ad9ffa

59 ITepuonnueckuii 3akoH u [lepuonuueckas cucteMa XMMUYECKUX bubnuotexa LIOK
anemenTtoB /1. 1. MenaeneeBa https://m.edsoo.ru/00ada52c

53 [lepuoasl, rpynmsl, HOATPYIIIEI bubmmorexa LIOK
https://m.edsoo.ru/00ada52c
o4 Crpoenue atomoB. CocTaB aToMHBIX siiep. M30Tomnsl E;:fg;;f:g:oljz%()a da342

55 CrpoeHue AIIEKTPOHHBIX 000JI0UeK aTOMOB JIeMEeHTOB [lepruoaudeckoit bu6muotexa I[IOK
cuctemsl J[. 1. MeneneeBa https://m.edsoo.ru/00ada6bc

56 XapaKTeprucTHKa XUMUYECKOTO JJIEMEHTA T10 €0 TOJIOKEHUIO B bu6muoteka [IOK
[Teprognueckoii cucteme /. 1. MenneneeBa https://m.edsoo.ru/00ada824

57 3nauenue [lepuonnueckoro 3akoHa Jisl pa3BUTHS HayKu U mipakTuku. [1. W. bu6moreka I[JOK
MenneneeB — y4€HbIN, IEAATOT U IPAKIAHUH https://m.edsoo.ru/00ada96e

58 DIeKTPOOTPULIATETILHOCTh AaTOMOB XUMUYECKUX PIIEMEHTOB bubmmorexa LIOK
https://m.edsoo.ru/00adaab8

bu6muotexa I[IOK
59 Hortnast XuMireckas cBsb https://m.edso?.ru/OOada034

60 KoBaneHnTtHas nonspHas XuMU4ecKast CBS3b bubmorexa LIOK
https://m.edsoo.ru/00adaab8

61 KoBaneHTHast HeToNsipHasi XUMUYECKask CBSI3b buomiorexa LIOK

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



https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9

Bbu6mmoreka IIOK

62 Crenens, okueICHHS ! https://m.edsoo.ru/00adae28
63 OKUCIUTETBHO-BOCCTAHOBUTEIBHEIE PEAKITHN 1 Bubrmorexa LOK
peart https://m.edsoo.ru/00adb076
but6mmoreka [IOK
64 OKUCIUTEN U BOCCTAHOBUTEIIN 1 httos://m.edsoo.ru/00adb076
bubmuoreka [IOK
65 KonTponsnas padora Ned mo teme «CtpoeHne aroma. XUMUYECKast CBI3b) 1 httos://m.edsoo.ru/00adbAg6
. bubmuoreka [IOK
66 000 1
O00011IeHNE U cCUCTEMATH3aLUA 3HAHUI httos://m.edsoo.ru/00adb33c
Bu6mmoreka IIOK
67 I 1
O00011IeHNE U cCUCTEMATU3ALINS 3HAHUI httos://m.edsoo.ru/00ad9ch?
bubmmoreka [IOK
I 1
68 O0001IeHNE ¥ cCUCTEMATH3ALIN 3HAHUI httos://m.edsoo.ru/ff0d61ch
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6




9 KJIACC

DJICKTPOHHBIE
Ne undgposbie
Tema ypoka ara
n/n P Bcero A oOpa3oBarejibHbIE
pecypchl
. bubmuoreka [IOK
[Teprognueckuii 3akoH. Ilepuonnueckas cuctema
1 1 https://m.edsoo.ru/00ad
xumuueckux anemMeHToB J[. . Menjeneena b50e
. bubaunoreka [IOK
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMHUECKUX
2 ) 1 https://m.edsoo.ru/00ad
AJIEMEHTOB TMEPBBIX TPEX MEPUOIOB bBh6
bubmuoreka LIOK
Knaccudukanus 1 HOMEHKIIaTypa HEOPraHUIECKUX
3 1 https://m.edsoo.ru/00ad
BEIIECTB b7e2
. bubmuoreka [IOK
Buapl XUMUYECKOM CBSI3U U THUITBI KPUCTAUTMUSCKUX
4 ,, 1 https://m.edsoo.ru/00ad
pemeéToK
bac6
5 Kontponbhas padora Nel o teme «IloBTopenue u 1
yIIyONeHre 3HaHU OCHOBHBIX Pa3iesioB Kypca 8 Kiiaccay
Knaccudukanus XuMUIECKUX PEaKIUil 10 pa3InIHbIM bubmorexa HOK
6 1 https://m.edsoo.ru/00ad
MpU3HaKaM beb0
. bubmuorexa [IOK
[TonsiTue o ckopocTu xumuueckor peakuuu. [lousarue o
7 1 https://m.edsoo.ru/00ad
TOMOTE€HHBIX M T€TEPOTEHHBIX PEAKIIHIX be9a
[TonsiTHE O XMMHUYECKOM paBHOBeCUU. DAKTOPHI, bubnuorexa LIOK
8 BIIMSIOIINE HA CKOPOCTh XUMUYECKOM PEaKIUU U 1 https://m.edsoo.ru/00ad
MOJIOKEHUE XUMHUYECKOIO PAaBHOBECHS c28c
bubmoreka [IOK
9 OKHCIUTENEHO-BOCCTAHOBUTEIBHBIC PEAKITUU 1 https://m.edsoo.ru/00ad
cade
10 Teopust anexrponutudeckoit nucconuanyu. CuiabHbIE U 1 bubnuorexa LIOK



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade

ci1a0ble AIEKTPOJIUTHI

https://m.edsoo.ru/00ad
cd68

butbmoreka [IOK

11 HonHbIe ypaBHEHHsI peakui https://m.edsoo.ru/00ad
d448
. . bubmuorexa [JOK
XUMHUUECKHE CBOMCTBA KUCIIOT X OCHOBAHUM B CBETE
12 . . https://m.edsoo.ru/00ad
NPEICTaBICHUNA 00 AEKTPOIUTHYECKON JUCCOLIUAIIUN 4543
XUMHUUECKHE CBOMCTBA COJIEH B CBETE MPEACTABIIEHNI 00 brbmrorexa HOK
13 . p https://m.edsoo.ru/00ad
ANEKTPOTUTHUECKOMN TUCCOMAIINN
dgb2
bubmuoreka [IOK
14 [TonsiTHe 0 TUAPOIN3E CONCH https://m.edsoo.ru/00ad
d9d4
bubmuoreka [IOK
15 O000111eHrE U cUCTEMAaTHU3AIIU 3SHAHUI https://m.edsoo.ru/00ad
ddi12
bubmuoreka [IOK
ITpaktiueckas padora Ne 1. «Pemrenne
17 P P https://m.edso0.ru/00ad
AKCIIEPUMEHTAIILHBIX 337129
dbfa
bubmuoreka [IOK
KoutponsHaas padora Ne2 110 teme «DINEKTpOIUTHYECKAS
16 p P P https://m.edsoo.ru/00ad
JUCCOIHANNS. XUMUYCCKUE PEAKIIMH B PACTBOPAX) deco
O01asg xapakTepUCTHKA TaJIOTeHOB. XMMHUYECKHE Bubmiorexa LOK
18 . P p ’ https://m.edsoo.ru/00ad
CBOICTBA Ha IPUMEpPE XJI0pa
dfe2
Xnoposoxopoxa. ConsHas KUCIIOTa, XUMAYECKHAE bubmorexa LOK
19 Vp PO ’ https://m.edsoo.ru/00ad
CBOMCTBA, NOJTyYCHHE, IPUMEHECHHE
€104
bubmoreka [IOK
IIpaxtrueckast padbora Ne 2 o teme «IlomyueHue
20 p N P . . Y https://m.edsoo.ru/00ad
COJITHOW KHCJIOTBI, U3yYCHHUE €€ CBOMCTBY 6348
91 Boruncnenus no ypaBHeHUSAM XMMHYECKUX peakLui, bubnuoreka [IOK

€CJIM OJIMH U3 PEarcHTOB JaH B H30BITKE

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



https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488

€488

bubmoreka [IOK

22 OO01mas xapakrepucTruka 31eMeHToB VIA-rpyms https://m.edsoo.ru/00ad
ebda
AmtorponHbie MOAU(UKAIUHN cepbl. HaxoxaeHue cepsl 1 bubmorexa LHOK
23 . . i . https://m.edso0.ru/00ad
e€ coeIMHEeHMIA B TpHpo/e. XUMHUECKHE CBOMCTBA CEPBI o642
bubmuoreka [IOK
CepoBoaopoj, cTpoeHne, GU3NICCKUE U XUMUICCKUE
24 . https://m.edsoo.ru/00ad
CBOICTBa
£802
bubmuoreka [IOK
Oxcuppl cepsl. CepHast KUCIIOTA, (PU3HUECKHUE U
25 N https://m.edsoo0.ru/00ad
XUMHUYECKHE CBOWCTBA, MPUMEHEHHE
ea28
XUMUYECKUE PEeaKINH, JIeKAIUE B OCHOBE
N bubaunoreka [IOK
MPOMBILIUIEHHOTO CTI0C00a MOMyYeHUs! CEPHOI KUCIIOTHI.
26 . https://m.edsoo.ru/00ad
XUMUYECKOe 3arpsi3HEHUE OKpYKarollei cpeibl ec8a
COCTMHEHUSIMU CEePhI -
bubmoreka [IOK
27 Brruncienue MaccoBoil 10M BBIXOA MTPOAYKTA PEAKIIMHI https://m.edsoo.ru/00ad
ec8a
OO6m1as xapakTepucTuka 3j1eMeHToB VA-rpymibl. A30T, bu6muorexa [IOK
28 pacrpocTpaHeHue B Ipupoe, GU3NIeCKre U XUMUIECKHE https://m.edsoo.ru/00ad
CBOMCTBA eeab
. butmoreka [IOK
AMMUak, ero Gpu3nYecKue U XUMUYECKHUEe CBOMCTRA,
29 https://m.edsoo.ru/00ad
MONyYeHUE U IPUMEHEHHE
foo4
bu6muorexa [JOK
[Ipaxrtuueckas padora Ne 3 o teme «Ilomyuenue 1
30 . https://m.edsoo.ru/00ad
aMMUaKa, U3yuyeHue ero CBOMCTB»
180
N bubmuoreka [IOK
A3OTHas KUCIIOTa, €€ (PM3MUSCKHUE U XUMHUICCKHC
31 CBOCTEA https://m.edsoo.ru/00ad
306
32 Hcrnonp3oBaHUE HUTPATOB U COJICH aMMOHUS B KQUueCTBE bubmuoreka [IOK



https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306

MUHEPAJIBHBIX y100peHni. XUMHYECKOE 3arpsi3HEHNE
OKpY2KaloILlEel Cpelibl COCIUHEHUMU a30Ta

https://m.edsoo.ru/00ad
518

Dochop. Oxeun pochopa (V) u pochopras kucnora,

bubmoreka [IOK

33 . https://m.edsoo.ru/00ad
(bHSquCKI/Ie U XUMHYECKHUC CBOUCTBA, IMOJTYUYCHUC 68a
bubmoreka [IOK
HcnonszoBanue GocharoB B KauecTBE MUHEPAIBHBIX
34 . . https://m.edsoo.ru/00ad
yIoOpeHuid. 3arps3HeHUe MPUPOIAHOI cpebl hocdaramu £c20
Yrnepon, pactipocTpaHeHue B pupose, Gu3ndeckue u bubmorexa [JOK
35 ’ . ’ https://m.edso00.ru/00ad
XHUMHUYECKUE CBOICTBA
fd9c
Oxkcupl yrieposaa, ux GU3ndecKre 1 XUMUICCKHE bubmuorexa [IOK
36 CBOMCTBA. DKOJIOTHYECKHE TTPOOJIEMBI, CBA3aHHBIC C https://m.edsoo.ru/00ad
okcuzioM yriepona (1V) febe
bubmoreka [IOK
37 YronbHas KUCIIOTa U €€ CONH https://m.edsoo.ru/00ae
006¢
[Tpaktuueckas padora Ne 4 o reme "[lomydenue bubnmorexa [JOK
38 YIJIEKUCIIOro ra3a. KauecTBeHHas peakiusi Ha KapOoHar- https://m.edsoo.ru/00ae
noH" 027e
but6moreka [IOK
[TepBoHavanbHBIC MOHIATHS 00 OPraHUYECKUX BEIECTBAX
39 https://m.edsoo.ru/00ae
KaK O COCTMHEHUSX yIIIepona
054e
but6moreka [IOK
40 Kpewmnwuii u ero coennnenus https://m.edsoo.ru/00ae
080a
[Tpaktuueckast pabora Ne 5. Pemenue bu6muoreka LIOK
41 AKCIIEPUMEHTAJIBHBIX 3374 110 TeMe «Bakueiimme https://m.edso0.ru/00ae
HEMETaJIbl ¥ UX COCTMHCHMS) 0bf2
KontponwsHas padora Ne3 mo teme «Baknerime bubmmorexa LIOK
42 https://m.edsoo.ru/00ae
HEMETaJUIbl U UX COCAMHEHUS
0el8
43 OO6m1as XxapaKTepruCTUKa XUMUYECKUX IJIEMEHTOB — bubmuorexa [JOK



https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18

MeTauIoB. MeTamindyeckas CBA3b U MeTauInuecKas
KpucTajumdeckas pemérka. Gusznuecknue cBOMCTBa
METAJJIOB

https://m.edsoo.ru/00ae
103e

XHWMHYECKHE CBOMCTBA METAJIOB. DIEKTPOXUMUYECKHUM

bubmuoreka [IOK

44 . https://m.edsoo.ru/00ae
P HaNPsDKCHUH METaJUIOB 1156
O6mue cnocoObl monyyeHus MeTayioB. CriiaBsbl. bu6moreka [JOK
45 Breluncnenus 1o ypaBHeHUSAM XUMUUECKUX PEAKLIUN, https://m.edso0.ru/00ae
€CJIM OJIUH U3 PEareHTOB COMIEPKUT MPUMECH 1156
bubaunoreka [IOK
46 [TonsTHe 0 KOppO3UN METAIIIOB https://m.edsoo.ru/00ae
1278
bubaunoreka [IOK
47 [lemounbIe METAILITBI https://m.edso0.ru/00ae
14b2
bubaunoreka [IOK
48 Oxcuapl ¥ THAPOKCUIBI HATPUS U KaJIUs https://m.edsoo.ru/00ae
14b2
bubmoreka [IOK
49 [llenouHo3eMeNbHbIE METAJJIbI — KAJIBIUA U MarHui https://m.edsoo.ru/00ae
15e8
bubmoreka [IOK
50 Baxueiime coeTMHEHNS KaJbLHs https://m.edsoo0.ru/00ae
15e8
51 O06o0meHne U cucTeMaTH3alys 3HaHUH
bubmoreka [IOK
52 JKéctrkocTh BOIBI U CTIOCOOBI €€ yCTpaHEHUs https://m.edso0.ru/00ae
1886
[Ipaxtuueckas padora Ne 6 o teme "JKECTKOCTH BOIBI U bubmorexa [JOK
53 - " https://m.edsoo.ru/00ae
METO/bI €€ YCTpaHEeHUS 1268
OK
54 AFOMUHMI bubmmorexa I

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



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64

1c64

bubmoreka [IOK

55 AMpoTepHbIe CBOMCTBA OKCHA U THAPOKCHIA https://m.edsoo.ru/00ae
1c64
bubmoreka [IOK
56 Kenezo https://m.edsoo.ru/00ae
1d86
bubmuoreka [IOK
57 Oxcupl, Tuapokcu sl U conu sxenesa (1) u xenesa (111) https://m.edsoo.ru/00ae
35e6
58 O000111eHrEe U cUcTEMaTH3alIUs 3HAHUI
[Tpaktrueckas pabora Ne 7. Pemenue bu6muorexa [IOK
59 AKCIEPUMEHTAJIbHBIX 3a/1a4 10 Teme «Baxkueiime https://m.edsoo.ru/00ae
METaJlJIbl U UX COCMHCHUS 3de8
Boruncnenus no ypaBHeHUSAM XMMHUECKUX peaklui,
€CJIM OAWH U3 pCarCcHTOB AdaH B N30BITKE WINA COOACPKUT BH6HHOTeKa HOK
60 . https://m.edsoo.ru/00ae
IMPpUMCCH. Brruncnenns MmaccoBoit A0JIK BbIXOAAa NPOAYKTa 1750
peakuuu
61 O06001IeHne U CHCTEMAaTU3aIus 3HaHUH
62 KonTponbhas padora Ned o teme «Baxkneitmue
METAJUIbI U UX COCAMHECHUS
Bemiectsa u Marepualibl B MOBCEAHEBHON KU3HU bubmorexa HOK
63 https://m.edsoo.ru/00ae
YeJIoBeKa 3150
bubmuoreka [IOK
64 XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOLLIEH Cpe/Ibl https://m.edsoo.ru/00ae
4270
bubmoreka [IOK
65 Ponp xuMuu B pelIeHUH 3KOJIOTUYECKUX MPOOIEM https://m.edsoo.ru/00ae
4270
butbmoreka [IOK
66 OO0o00IIeHHe U CUCTeMAaTU3alns 3HAHUH https://m.edsoo.ru/00ae

0dOa



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a

bubmuoreka [IOK
67 O00011IeHNE U cCUCTEMATU3ALUS 3HAHNUI 1 https://m.edsoo.ru/00ad

b33c

bubmoreka [IOK
68 O00011IeHNE U CUCTEMATU3ALUS 3HAHNI 1 https://m.edsoo.ru/00ad
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YUYEBHO-METOJINWYECKOE OBECIIEYUEHUE OBPA3OBATEJIBHOI'O ITPOLIECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ1S1 YYHEHUKA

Xumus. 8 knacc: yueb. ams obmeodpazoBarenbHbIX yupexaenuii / O.C. ['abpuensn. - 3-e u3., crpeoturl. - M.:
Hpoda, 2022. - 286 c.

Xumus. Kiacc: yue0. mis oomeodpaszoBarenbHbiX yupexaenuii / O.C. ['abpuensH. - 3-¢ usa., ctpeorurl. - M.: [lpoda,
2022. - 288 c.

METOANYECKHUE MATEPUAJIBI JJISA YUYUTEJIA
Beenure

1. 'abpuensn O. C., BockoOoitnukosa H. I1., furykoa A. B. HactonbHas kaura yuntens. Xumus. 8 Ki1.:
Meronndeckoe nocobue. - M.: [Ipoda, 2021.

2. TI'abpuensu O. C., SAmyxkosa A. B. Terpaas mis 1ab0paToOpHBIX OMBITOB M MPAaKTHUECKUX padoT. 8 k1. K yuebnuky
O. C. T'abpuensana «Xumus. 8 kmace». M.: Ipoda, 2022.

3. I'abpuensia, O. C. Metogudeckoe mocooue k yaeonuky O. C. I'abpuensna «Xumusy». 8 kimace / O. C. 'abpuensH.
— M. : Ipocda, 2021. — 109.

4. T'abpuenss, O. C. Meronuueckoe nocodue k yueouuky O. C. I'abpuensina «Xumus». 9 xknacc / O. C. I'abpuensH.
— M. : lpocda, 2021. — 108.

5. Xumus : TexHonornyeckue kaptol Kk yueOHuky O. C. 'abpuensina «Xumus. 8 kinace» : Merogudeckoe nocooue / JI.

N. AcanoBa. — M. : Jlpoda, 2020



6. Xumus : TexHonornyeckue kaptol K yueoOHuky O. C. 'abpuensna «Xumus. 9 knace» : Merogudeckoe nocooue / JI.
N. AcanoBa. — M. : Jlpocda, 2018
7. Xumusl. 8 ki1.: KoHTposibHbIE U poBepouHble padoThl K yueOHuKy O. C. 'abpuensna «Xumus. 8» / O. C.

I"abpuensn, I1. H. bepe3kun, A. A. YmakoBa u zp. - M.: [Ipoda, 2022. nanubie

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
Beenurenannniehttp://www.chemnet.ru I"azera « XuMus» ¥ caiT A1t yautenst «5 uay Ha YPOK XUMHUNY
http://him.1september.ru Equnas xomnekius LIOP: [IpeamerHas koyuteKmust « XUMES»
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4HbIE SKCIIEPUMEHTHI: XuMus. Kosutekiust

Poccutiickoro o6mieo0pa3oBarebHOTO opTajia
http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukGepoBoit
http://www alhimik.ru Becepoccuiickast onummnuaia mKkoJIbHUKOB 110 XUMHU
http://chem.rusolymp.ru Opraawdeckast XuMusi: 3JIEKTPOHHBIA YISOHUK JJI CPSTHEHN IIIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: 3JICKTPOHHBIA YUSOHHK
http://www hemi.nsu.ru OTKpBITHI KOJDISIK: XUMUS

http://www.chemistry.ru JlucraHnmoHHas OJIMMITAA]IA 10 XUMHH: TEIICKOMMYHUKAITMOHHBIH 00Pa30BaTeIIbHBIA TPOCKT
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