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IHOACHUTEJIBHAA 3AIIMCKA

[TporpaMMa 1Mo XMMHH Ha YPOBHE OCHOBHOTO O0IIEro 00Opa30BaHUs COCTaBICHA HA OCHOBE TPEOOBAHMIA
K pe3ylbTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTelbHON MporpaMMbl OCHOBHOTO 0OOMIIEro oOpa3oBaHWs,
npeactaBieHHbx B ®I'OC OO0, a Takkxe Ha ocHOBe (emepanbHOW pabouell MporpaMmbl BOCIIUTAHUS U C
y4éTOM KOHLEMLWU TMpenojaBaHus ydeOHOro mnpenMera «XuMUsS» B 00pa30BaTENbHBIX OpPraHU3AIUIX
Poccuiickoit ®enepanuu.

[IporpamMma mo Xxumuu Ha€T MPEACTABICHUE O IENsAX, OOIIel cTpareruu OOydeHUs, BOCIUTAHUS U
pa3BUTHA OOYYAIOIIUXCS CpPEJACTBAMH Y4eOHOro IpelMeTa, YCTaHABIMBAaeT O00s3aTeNbHOE MpPEeIMETHOE
coJiepKaHue, MpeaycMaTpUBaeT paclpeiesIeHue ero Mo KjaccaM M CTPYKTYpUpPOBaHUE MO PA3IEIaM U TeEMaM
MporpaMMbl 10 XHMHH, ONPEAENseT KOJIMYECTBEHHbIE W KAaYECTBEHHBIE XapaKTEPUCTHKU COJIEpP KaHUS,
PEKOMEH]IYEMYIO MOCIEA0BATEIbHOCTh U3YUCHUSI XUMHUH C YYETOM MEXKIPEAMETHBIX M BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTUKH y4eOHOTO IMpoIliecca, BO3PACTHBIX OCOOCHHOCTEH 00YyYaroIIUXCs, OMpeAesieT BO3MOXHOCTH
mpeaMeTa JJis peanu3alnuu TpeOoBaHU K pe3yabTaTaM OCBOCHUSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMBbl Ha
YpOBHE OCHOBHOTO OO0IIIEro 0O0pa3oBaHUs, a TaKke TpeOOBAaHUI K pe3yibTaTaM OOYYCHHS] XUMUU Ha YPOBHE
LeJel M3y4eHHUs] MpeIMeTa U OCHOBHBIX BHJIOB Y4€OHO-ITO3HABATEIBHOU JEATEILHOCTH OOY4YaroIIerocs: o
OCBOEGHUIO YyUeOHOIO COJIepP KaHHUS.

3HaHMEe XHMMHU CIY)KHUT OCHOBOM [uisi (OpMHUpPOBAHMS MHPOBO33PEHHUS OOYYalOUIerocs, €ro
MPEACTABICHU O MaTepHAJIbHOM €IWHCTBE MHpPA, BAXHYIO pOJIb HUrpatoT (OpPMHUPYEMbIE XHUMHEH
MIPEACTABJICHUS O B3aUMOIPEBPAILCHUAX PHEPTUU U 00 HBOJIIOIUU BEIIECTB B MPHUPOAE, O MYTAX PEIICHUS
rII00ambHBIX MPOOJIEM YCTOWYMBOTO PA3BUTHUSL YEIIOBEYECTBA — CHIPHEBOM, SHEPreTUYECKOW, MUIIEBOU H
9KOJIOTMUECKOM 0e30MacHOCTH, MpobIeM 3paBOOXPAHEHHUS.

N3ydenune xumuu:

CIOCOOCTBYET peain3allid BO3MOXKHOCTEH Il caMOpa3BUTHUSI U (DOPMUPOBAHMS KYJIBTYPhI JIMUHOCTH,
e€ o0melt U GyHKIIMOHATBHON TPaMOTHOCTH;

BHOCHT BKJIaJl B ()OPMUPOBAHKE MBIIUICHUS U TBOPUYECKHX CHOCOOHOCTEH 00y4aromuxcsi, HABBIKOB MX
CaMOCTOATENIbHONW  Y4eOHOW  JCSTENIbHOCTH, OKCIEPUMEHTAIBHBIX W HMCCIEIOBATEIbCKUX  YMEHUH,
HEOOXOUMBIX KaK B MMOBCEIHEBHOMN XKM3HU, TaK U B MPOPECCUOHATBHOM IeATeTbHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTO B3TJIsia HA
€IMHCTBO MPUPOJIBI M YEIOBEKA, SIBISETCS OTBETCTBEHHBIM 3TAlloM B (DOPMUPOBAHUH €CTECTBEHHO--HAYYHOU
TPaMOTHOCTH O0YyYaroIINXCs;

CrocoOCTBYeT (POPMUPOBAHUIO I[EHHOCTHOTO OTHOIICHHWS K €CTeCTBEHHO--HAYYHBIM 3HAHUSM, K
MIPUPO/IE, K YEIIOBEKY, BHOCUT CBOM BKJIA]T B 9KOJIOTHYECKOE 00pa30BaHKME 00YUYaOIIUXCS.

JlanHble HampaBieHHWs] B OOYYCHMHM XHMHH OOECIIEUMBAIOTCS CHEHU(PHUKON CoAepKaHUsS y4eOHOTO
MpenMeTa, KOTOPBIN SBISETCS MEJarornuyeckd aJanTUPOBAaHHBIM OTpakeHHeM 0a30BOM HAyKM XUMHUHU Ha
OIIPEACIIEHHOM JTalle €€ pa3BUTHSL.

Kypc xumMuu Ha ypoBHE OCHOBHOTO OOIIIETO 00pa30BaHUs OPUEHTHPOBAH HA OCBOCHUE O0YJaAIOIIMMHUCS
CUCTEMBbI MEPBOHAYAIBHBIX MOHATUM XHWMHH, OCHOB HEOPTraHWYECKOW XUMHUU U HEKOTOPBIX OTIEIbHBIX
3HAQYUMBIX TTOHITHI OPraHNYEeCKON XUMHUH.

CtpykTypa coaep:kaHusi TPOrpaMMBbl IO XUMHUH C(POPMHUPOBAHA Ha OCHOBE CHCTEMHOTO MOJX0/a K e&
m3ydennto. CojepikaHue CKIAIbIBACTCS M3 CHCTEMBl TOHITHH O XHMHUYECKOM DJJIEMEHTE W BEIIECTBE U
CUCTEMBI TIOHATHH O XUMHUYEeCKoW peakuuu. OOe ATH CHUCTEMBI CTPYKTYPHO OPTraHWU30BaHBI IO MPUHIUITY
MOCJIEI0BATEILHOTO Pa3BUTHS 3HAHUN HA OCHOBE TEOPETUUECKUX MPEJICTABIICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoanueckoro 3akoHa [[. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMHHU;

— YYEHHUs O CTPOEHUHU aTOMa U XUMHYECKOU CBS3H;

— IpeCTaBICHUH 00 AIEKTPOTUTHICCKON JUCCOIMAIINH BEIIECTB B PACTBOPAX.

Teopernyeckue 3HaAHUS PACCMATPUBAIOTCS HA OCHOBE SMIMPUUYECKH MOJYUYEHHBIX M OCMBICICHHBIX
(hakToOB, Pa3BUBAIOTCA IMOCIEIOBATEILHO OT OJHOTO YPOBHS K JPYroMmy, BBIIONHSS (DYHKIHUU OOBSICHEHUS U



MIPOTHO3UPOBAHUS CBOMCTB, CTPOCHHMS M BO3MOXXHOCTEH NPAKTUYECKOTO TPHUMEHEHUS U IOJy4YEHUs
M3y4aeMbIX BEILIECTB.

OcBoeHne mporpamMmbl MO XUMHHU CHOCOOCTBYET (DOPMHPOBAHUIO MPEICTABICHUS O XMMHUYECKOMH
COCTAaBJIOLICH HAYyYHOM KapTUHbI MUpa B JIOTHKE €€ CHCTEMHOW MPUPOJAbI, LEHHOCTHOTO OTHOLIEHUSA K
Hay4HOMY 3HAHUIO U METOJIaM MO3HaHus B Hayke. M3yueHue XuMun NpoucXoauT ¢ MPUBICYECHUEM 3HAHUHN U3
paHee HM3YYEeHHBIX Y4eOHBIX mpenMeToB: «Oxpyxarommii mupy», «buonorus. 5—7 kmacce» u «Pusuka. 7
KJIacC».

[Tpu m3yueHNH XUMHU TPOUCXOAUT (HOPMHUPOBAHME 3HAHMHA OCHOB XMMHUECKOW HAyKH Kak o0jacTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, NMPAKTUYECKOM JEATEIbHOCTU 4YEJIOBEKAa M KaK OJIHOIO M3 KOMIIOHEHTOB
MHUPOBOH KYJIBTYpHI. 3a7aua yueOHOro npeaMera COCTOUT B (DOPMHUPOBAHUH CUCTEMbl XUMUYECKUX 3HAHUNA —
BOKHEUIIMX (PAKTOB, TOHATHHA, 3aKOHOB M TEOPETUYECKHX TOJOXKEHUH, JOCTYMHBIX 0000meHUH
MHPOBO33PEHUYECKOT0 XapaKTepa, sI3bIKa HayKH, B IPUOOIIEHUH K HaAyYHBIM METO/1aM [TO3HAHUS IPU U3Y4YE€HUU
BEIIECTB M XMMHUYECKHUX peakiuii, B OPMUPOBAHUU U PA3BUTUU MMO3HABATEIBHBIX YMEHUN U UX MPUMEHEHUU
B y4eOHO-II03HABATEIbHOW W y4eOHO-MCCIEeNOBATENbCKON AESTeNbHOCTH, OCBOCHUHU MpPaBMI 0€30MacHOI0
oOpaIIeHus C BEIIECTBAMHU B TIOBCEIHEBHON KHU3HH.

[Tpu n3yueHnn XMMHUH Ha YPOBHE OCHOBHOTO 00IIETO 00pa30BaHUs BYKHOE 3HAUCHHE TPHOOPENN TaKue
LEJH, KaK:

—(hOopMUPOBaHHE  MHTENIEKTYaJIbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K  camMooOpa3oBaHMUIO,
COTPYJHHYECTBY, CaMOCTOSITEIbHOMY TIPUHATHIO PELIEHUH, CHOCOOHOM aganTHpOBaThCsl K  OBICTPO
MEHSIOLUMCS YCIOBUSIM JKU3HH;

— HamnpaBlIeHHOCTh OOyYeHHs Ha CHUCTEMAaTUYECKOE MPHUOOIICHHE OOYYarOIIUXCS K CaMOCTOSTENbHOMN
MO3HABATENBHON JEATENIbHOCTH, HAay4YHBIM METOJaM MO3HaHUS, (OPMHUPYIOIIUM MOTHBAIMIO U pa3BUTHE
CIIOCOOHOCTEN K XMMUHU;

— o0ecrnieueHne yCJIOBHUM, CIOCOOCTBYIONIUX MPUOOPETEHHIO 00YYaIOMMMUCS OTMbITa Pa3HOOOpa3HOM
NEeSITeIbHOCTH, TO3HAHWSI U CaMOIIO3HAHHUS, KJIIOYEBBIX HABBIKOB (KIHOYEBBIX KOMIIETEHIUI), MUMEIOLINX
YHUBEPCAIbHOE 3HAUECHHE JIJIS1 PA3JIMUYHBIX BUIOB JI€ATEIbHOCTH;

— (opmupoBanue oOmiel (yHKIMOHAIBHOM M €CTECTBEHHO-Hay4YHOH I'paMOTHOCTH, B TOM YHCIE
YMEHUI OOBSICHITH M OLIEHUBATH SBIICHUSI OKPYXKAIOIIETO MHUPA, UCTIONB3YS 3HAHUS U OIIBIT, MOJYYeHHbIE TpU
W3Y4YEHUU XUMHH, IPUMEHSTh UX MPU PELICHUH MTPOOJIEM B TOBCETHEBHOM JKU3HU U TPYAOBOH €ATEIbHOCTH;

— (GopmupoBaHue y 00y4arommxcsi T'yMaHUCTUYECKUX OTHOIICHUN, TOHUMAHUS [IEHHOCTH XUMHYECKUX
3HaHUH JUId BBIPAOOTKH SKOJOTHYECKH 1€J1ecO00pa3HOro MOBEJACHUS B OBITY M TPYAOBOW AEATEIbHOCTH B
LEJISIX COXPAHEHUSI CBOETO 3[J0POBBS M OKPYXKAIOLIEN IPUPOJHON CPEJIbI;

—pa3BUTHE MOTHUBALIMU K OOYYEHMIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCHUTAHHIO Ha OCHOBE
YCBOEHHUSI 00IIEUEI0BEUECKHUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY Mpoduiis U HapaBIeHHOCTH
JalbHENIIero o0yyeHusl.

OO11ee ynciI0 4acoB, OTBEAEHHBIX JJIS M3YUEHUs XMMUU Ha YPOBHE OCHOBHOTO 00Iero oOpa3oBaHus,
cocraBiseT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Hezlent0), B 9 kiacce — 68 4acoB (2 yaca B HEJIEIIO).



CoaepikaHue NPOrpamMmabl.

8 KVIACC

I[lepBoHayanbHbIEe XUMHYECKHE IOHATHS

[Ipenmer xumuu. Poias XuMuM B JXKHM3HM 4eloBeKa. XUMHMs B cucTeMe HayK. Tema u BemectBa. Dusmueckue
CBOIMCTBa BeIIECTB. ArperaTHO€ COCTOsSHUE BellecTB. IIoHATHE O MeTonax MO3HaHMS B XUMHUHU. YHCThIE BEIIEeCTBA U
cMmecu. CriocoObl pa3ieneHus CMecei.

ATOMBI U MOJEKYyNbl. XHUMHUYECKHE 31eMeHThl. CHMBOJIBI XUMHYECKHX 3JIeMEHTOB. lIpocThle M cloKHBIE
BelIeCTBA. ATOMHO-MOJIEKYJISIPHOE yUEHHE.

Xumnueckas (opMmyna. BaneHTHOCT, aTOMOB XMMHYECKUX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
OtHocuTenpHast aToMHass Macca. OTHOCUTENbHAs MOJEKYJsIpHas Mmacca. MaccoBasi JOJsI XUMHUYECKOTO JIEMEHTA B
COECIMHECHHN.

KonuuectBo BemectBa. Monbs. MossspHas Macca. B3auMOCBSI3b KOIMYECTBA, MACChl U YHUCHIA CTPYKTYPHBIX
earHUL BemecTBa. Pacuérel mo opMynaM XUMHUECKHX COCIUHEHUH.

PusnvecKre U XUMUYECKUE SBICHU. XUMUYECKasi peakius U €€ MPU3HAKH. 3aKOH COXPAaHEHHS MacChl BEIIECTB.
Xumuueckue ypaBHeHus. Kitaccnukanus XUMAYECKUX peakuil (CoeTMHEHUS, Pa3IoKeHHs, 3aMeIIeHNs, 0OMEHa).

Xumuueckuii Ixcnepumenm:

3HAaKOMCTBO C XHMMHYECKOW IOCYIOH, MpaBWjamMH pabOThl B J1a0OpaTOpuM W NpUEMaMH OOpalleHHus ¢
mabopaTOpHEIM O0OPYINOBAaHWEM, MU3yUEHHE W ONHCaHWe (DU3MUYECKUX CBOWCTB 00pa3llOB HEOPTaHWYECKHX BEIIECTB,
HabOmroneHne ¢u3nueckux (IJIaBICHUE BOCKA, TasHHUE JIbAA, PACTHPAHUE caxapa B CTYNKE, KUICHUE U KOHICHCALHS
BOZIbI) M XMMHYECKHX (TOpEHHE CBEYM, NPOKAJIMBaHHE MEIHOW IPOBOJIOKM, B3aUMOJCICTBUE Mejla C KHCIOTOM)
SBJICHUH, HaAOJIONEHHE M ONMCAaHWE MPHU3HAKOB MPOTEKaHMS XUMHUYECKMX peakuui (pas3joKeHue caxapa,
B3aMIMOJICWICTBAE CEPHOW KHCIOTHI C XJIOpuaoM Oapus, pasnokenne ruapokcuaa menu (II) mpm HarpeBanwm,
B3aMMOJIeicTBHE kene3a ¢ pacTBopoM conu Mean (II), m3yderne ciocoOoB pa3ieneHus: cMeceil: ¢ MOMOIIbI0 MarHuTa,
¢wIbTpOBaHKE, BHIIAPUBAHUE, TUCTHIISALMS, XpoMaTorpadus, MpoBeIeHNE OUMCTKH TOBAPEHHOM COJIM, HAOMIOACHUE U
OMHCAaHUE PE3YIbTATOB MPOBEAECHUS OINbITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHWs MAacChl, CO3JAHHE MoAenei
MOJIEKYI (IIaPOCTEPIKHEBBIX ).

Ba:kHejinmue npeacraBuTe 1 HEOPraHU4eCKUX BelleCTB

Boznyx — cMmecsh razos. Coctas Bo3nyxa. Kucimopon — anemeHT u npoctoe Bemectso. Haxoxaenue kuciaopona B
npupoze, puznyeckue u XuMHUeCKHe CBOWCTBa (peakumu ropenwus). Oxcunbl. [Ipumenenue kuciopona. CriocoOs
MOJTYYEHUs] KACIIOpo/ia B TabopaTopuu U MpoMbIIuIeHHOCTH. KpyroBopot kucioposa B npupojie. O30H — aJIOTPOITHAS
MOJU(UKALNS KACIOPOA.

Tennosoit 3pdekr xumMuIeckoil peakiuy, TePMOXUMHUYECKIE YPaBHEHHS, SK30- U JHJIOTEPMUYECKUE PEaKIINU.
TormnmBo: yrons u MeTaH. 3arps3HEHHE BO3/1yXa, YCUIEHUE TAPHUKOBOTO 3 (deKTa, pa3pylieHne 030HOBOTO CIIOSI.

Bopoponn — anmeMeHT M mpocToe BelecTBo. HaxoxieHwe BOAOpoJa B MpHpoJe, (HU3MYECKHe H XUMHUYECCKHE
CBOMCTBA, IPUMEHEHHE, CITOCOORI MOTydeHusI. KuciaoTer u comnm.

MoutsipHbiii 00bEM Ta30B. PacuéThl 110 XUMHUYECKUM YPaBHEHHUSIM.

duznueckue cBoiicTBa BoAbl. Bona kak pacteopurens. PacTBopsl. HachllieHHbBIE U HEHACBILIEHHBIE PaCTBOPBI.
PactBopuMocTh BemiecTB B Bozme. MaccoBasi 1ol BEIIECTBA B pacTBOpe. XHWMHYECKHE CBOICTBAa BOAbI. OCHOBAaHMA.
Ponb pacTBOpOB B IpHpOZE U B KU3HM YesoBeka. KpyroBopoT BoJbI B IPUpPOZE. 3arpsA3HeHne npupoaHbix Bog. Oxpana
" OYMCTKa MPUPOIHBIX BOI.

Knaccudukanuss Heopranmdyeckux coeamnenuii. Oxcuzapl. Kiaccudukaiis OKCHIOB:  CojieoOpa3yrolye
(ocHOBHBIE, KHCIIOTHBIE, aM(OTEpHbIE) U HecolieoOpasyronme. HomeHnknarypa oxcunos. duszndyeckne U XUMHUECKHE
cBoiicTBa oKcUJI0B. [loyueHne OKCUI0B.

OcHoBanus. Knaccudukanus ocHOBaHWil: MIENOYM U HEPACTBOPHMBIE OCHOBaHMs. HoMeHKIIaTypa OCHOBaHHI.
du3NYeCKre U XUMUYECKHE CBOMCTBA OcHOBaHMM. [lomydeHrne ocHOBaHUM.

Kucnotel. Knaccudukarus kucior. Homenkaarypa kuciaor. Ousnueckue ¥ XUMHUUECKHE CBOMCTBA KUCIOT. Psin
aktuBHOocTU MeTaiioB H. H. bekerosa. ITonmydenue Kucior.

Comm. Homenkiatypa coseir. @u3ndeckne 1 XUMHYECKIe CBocTBa conel. [lomydenne comei.

I'enetnyeckast cBA3b MEXAY KIacCaMU HEOPTaHUYECKUX COENUHEHUM.

Xumuueckuii Ixcnepumenm:

KayeCTBEHHOE ONpEACICHUE COAEpKaHMs KUCIOpoJa B BO3AyXe, MONyYeHHE, COOMpaHHe, paclo3HaBaHHE H
W3y4YeHHE CBOMCTB KHCIIOpOJa, HAONIOJEHNE B3aMMOJCHCTBUS BELIECTB C KUCIOPOJAOM M YCIOBHS BO3HHKHOBEHHUS H
MpeKpameHuss ropeHus (mmokapa), O3HaKOMJIGHHE ¢ 00pa3llaMd OKCHIOB M OINHCaHWE WX CBOMCTB, IOJyYCHHE,



coOupaHue, pacro3HaBaHUe M U3y4YEeHUE CBOICTB BOOpoa (TropeHue), B3auMoaeicTBre Boopoaa ¢ okcuaoM meau (1I)
(BO3MO’KHO HCITONIB30BAHUE BHUACOMATEPUANIOB), HAOMIOACHNE 00Pa30B BELUIECTB KOJMYECTBOM | MOJb, UCCIEIOBaHUE
0COOEHHOCTEH PACTBOPEHUSI BEIICCTBC PA3IMYHONH PAacTBOPHMOCTBHIO, HMPUTOTOBICHHE PACTBOPOB C OINpPEACNIEHHOM
MaccOBOW JI0JIell pacTBOPEHHOTO BEIECTBA, B3aUMOICHUCTBHE BOABI C MeTalaMU (HATPHEM U KajblueM) (BO3MOXKHO
WCTIONB30BaHUE BHICOMATEPHAIOB), HCCICAOBAaHHE O00pa3loB HEOPraHUYECKUX BEIIECTB Ppa3IMYHBIX KIACCOB,
HaOJroeHNe U3MEHEHHsI OKPACKU MHIUKATOPOB B PAacTBOPaX KHUCIOT W IIENOYeH, M3ydeHHe B3aMMOJCHCTBUSI OKCHIA
meau (1) ¢ pacTBopoM cepHOW KHCIOTBI, KHCIOT ¢ METaJUIAMH, Peakluil HeHTpanu3amnnu, NoJdy4eHue HEpPaCTBOPUMBIX
OCHOBAaHMM, BBITECHEHHE OJHOTO METAJUIa JAPYTHUM W3 PacTBOpPA COJIM, PEIIEHHE SKCIIEPUMEHTANbHBIX 3334 M0 TeMe
«Baxxnelmue knaccsl HEOPraHUUECKUX COeNHEHUID.

Hepunonnyeckuii 3akon u [lepuoanyeckasi cucrema xumudeckux 3aeMeHToB /I. U. Menneaeesa. Ctpoenue
aToMoOB. XUMHM4YecKas CBA3b. OKUCIUTE]bHO-BOCCTAHOBUTE/IbHbIC PeaKLIUH

IlepBble MOMBITKM KJIACCU()MKALMKM XUMHYECKHX 3JeMEHTOB. IloHsATHE O TIpynmax CXOIHBIX 3JIEMEHTOB
(mIeovHbIE M MET0YHO3eMeTbHbIE METAIIIb, TaJOTeHbI, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpPBIe 00pa3yroT aM(OoTepHbIe
OKCH[BI ¥ THIPOKCHIBL.

[lepuonnueckuii  3akoH. Ilepuogumyeckas cuctema xumuyeckux oaemeHtoB [ M. Mengeneesa
Koportkonepnonnas w mmaHHOTEepuomHas ¢Gopmel llepmomnyeckoid cucTtemMpl XUMHUYecKHX odnmemeHToB J[. U
MenpgeneeBa. [lepuoas! u rpynmnsl. @u3ndeckuil CMbICT NOPSIKOBOIO HOMEPA, HOMEPOB NEPUOJA U TPYIIIbI DIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX sizep. M3otombl. DnektpoHbl. CTpoeHHE 3IEKTPOHHBIX 000JI0YEeK aTOMOB
nepBbix 20 xumuueckux 3aeMeHTOB Ilepumoanueckoit cucremsl . M. MengeneeBa. XapakTepUCTHUKa XUMHUYECKOTO
3JeMeHTa 1o ero noiuoxenuro B Ilepuoguueckoii cucreme . 1. Menaeneesa.

3aKOHOMEPHOCTH M3MEHEHHs pajuyca aTOMOB XMMUYECKHX 3JEMEHTOB, METAUIMYECKHX M HEMETAJUIMYECKUX
CBOICTB I10 IPyIIIIaM U IIEPHOAaM.

3unavenue [lepuognueckoro 3akona u lleproandeckoil cuCTeMbl XUMHUUECKUX 3IEMEHTOB AJIS1 Pa3BUTUS HAYKU U
npaktuku. [. 1. MenneneeB — yu€HbIil U rpakIaHUH.

Xumnueckas cBa3b. KoBajeHTHas (HONApHas M HENOJSAPHAs) CBsI3b. DJIEKTPOOTPHLATENBHOCTh XMMHUYECKUX
aseMeHTOB. MloHHast CBA3b.

Crenenp okucieHusi. OKUCIUTENBHO--BOCCTAHOBUTEIbHbBIE peakuuu. IIporecchl OKUCIEHUS U BOCCTAHOBIICHHUS.
OKHUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKcnepumenm:

n3yyeHHe OOpa3LOB BEIIECTB METAJUIOB M HEMETAJUIOB, B3aMMOJEHCTBUE THAPOKCHAA IIMHKA C PacTBOpaMH
KHCJIOT U menoqeﬁ, IMPOBEACHUEC OIIBITOB, UJIIFOCTPUPYIOIIUX ITPUMEPLI OKUCIUTCIbHO-BOCCTAHOBUTCIIBHBIX peaKuMﬁ
(ropeHue, peakiuy pa3iokKeHUs, COSTUHEHNS).

Meosrcnpeomemmule ceazu

Peanuzanus MeXnpeaMeTHbIX CBA3EH MPHU M3YUYEHUH XUMHUH B 8 Kilacce OCYIIECTBISIETCS Yepe3 MCIOIb30BAHNE
KakK O6IlII/IX €CTCCTBCHHO--HAYYHBIX HOHHTHﬁ, TaK 1 HOHSITI/II>'I, ABJIAIOMINXCA CUCTEMHBIMU IJI OTACIIBHBIX IPEIMETOB
€CTECTBEHHO--HAYYHOTO ITHKJIA.

OOmIyue eCcTeCTBEHHO--HAy4YHbIC TOHATHS: HAy4yHbId (aKT, THMIOTE3a, TEOpHs, 3aKOH, aHaju3, CHUHTE3,
KJIaCCU(HUKAIHS, TEPHOANYHOCTD, HAOMIOIEHUE, SKCIIEPUMEHT, MOACTUPOBaHIE, U3MEPEHNE, MOJIEITb, SIBICHHUE.

®dusukKa: Marepus, aToM, 3JEKTPOH, HNPOTOH, HEUTPOH, WOH, HYKIIHJ, U30TOMbI, PaJUOAKTUBHOCTH, MOJIEKYJIA,
ANIEKTPUYECKUN 3aps]], BEIIECTBO, TeNo, O0bEM, arperaTHoe COCTOSHHE BEIIeCTBa, Ta3, (U3NYECKUE BEIMYUHEI,
€IMHULIBI N3MEPEHHSI, KOCMOC, TIAaHETHI, 3BE3761, CoHIIe.

Buonorust: poTocuuTes, apixanue, onochepa

I'eorpadus: armocdepa, ruapochepa, MUHEpaITbl, TOPHBIE TIOPOJIBL, MOJIE3HBIE WCKOMAEMbIE, TOTUIUBO, BOJIHBIC

pecypchl.



Copep:xaHue IporpamMMsl.

9 KVIACC

BemiecTBo M xuMH4eckas peakuus

[lepuognueckuii 3akoH. I[lepuogunueckas cuctema xumuueckux siemeHtoB J[. M. MengeneeBa. CtpoeHue
aTOMOB. 3aKOHOMEPHOCTH B N3MEHEHUHU CBOWCTB XMMHUYECKUX 3IEMEHTOB MEPBBIX TPEX MEPHOOB, KaHs, KaJbIUI U UX
COEIMHEHHUH B COOTBETCTBUU C MOJIOKEHNEM 3JIEMEHTOB B [lepuoaudeckoii cucteMe 1 CTpPOEHUEM UX aTOMOB.

Crpoenue BellecTBa: BHJBl XUMHYECKOM CBA3M. THINBI KPHUCTAIIMYECKHUX PEIIETOK, 3aBHUCHMOCTH CBOMCTB
BELIECTBA OT TUIA KPUCTAIIMUECKOMN pEmIETKH U BUIa XUMUYECKON CBS3H.

Knaccudukanus u HOMEHKIaTypa HEOPraHUYECKUX BEIECTB. XMMHUYECKHAE CBOMCTBA BEIECTB, OTHOCSIIUXCS K
Pa3IMYHBIM KJIacCaM HEOPTaHWYECKUX COCMHEHNH, TeHETUYECKas CBsI3b HEOPTaHUYECKHUX BEILECTB.

Knaccudukanys XMMHUYECKHX peakIMi MO Pa3IM4HbIM IpU3HAKaM (10 YMCIy M COCTaBy YYacTBYIOLIMX B
peaknyMy BEIIECTB, IO TEIUIOBOMY 3G ¢eKTy, MO0 H3MEHEHHMIO CTEIEHEH OKHUCICHHMA XHMHYECKHX 3JIEMEHTOB, IO
00paTUMOCTH, 110 YYACTHIO KaTaIu3aTopa). JK30- U SHAOTCPMHUUECKHUE PEAKLIUH, TEPMOXUMHUUECKIE YPaBHEHUSI.

[lonsTe o ckopocTn xuMuueckon peakuuu. [lonarue 06 oOpaTUMBIX U HEOOPATUMBIX XMMUYECKUX PEAKLUSIX.
[loHsiTHE O TOMOTEHHBIX M T€TEpOreHHBIX peakuusix. lloHsTne o karamuse. [loHsATHE O XMMHUYECKOM PaBHOBECHU.
@DaKTopHl, BIUAIOIINE HA CKOPOCTh XUMUYECKON PEaKIHU U MOJI0KCHHE XUMHUYECKOTO PAaBHOBECHSL.

OKHUCIUTETHHO-BOCCTAHOBUTEIbHBIE ~ PEAKIMU, O3JCKTPOHHBIA OanaHC OKUCIUTENbHO-BOCCTAHOBUTEIBHON
peakiuu. CocTaBleHHE YPABHEHUH OKHMCIMTEIBHO--BOCCTAHOBUTENBHBIX PpEaKIMi C HCIOJb30BAHUEM METOnA
AJIEKTPOHHOTO OanaHca.

Teopust ANEKTPONUTHUECKON NUCCOLUUALUU. DIEKTPOJIUTHI U HENEKTPOIUThl. KaTnoHbl, aHMOHBI. MexaHu3M
JUCCOLMAIMK BELIECTB C Pa3IMYHBIMM BHIAMHM XUMHYeCKOi cBs3u. CreneHp auccounnauud. CuUJbHBIE U Cia0ble
3JIEKTPOJIUTHI.

Peakiuu nonHoro o6MeHa. YcCloBHS NPOTEKAaHUs PeakUUii HOHHOTO OOMEHa, MONHBIE U COKPAIIEHHBIC HOHHBIC
ypaBHeHHUs1 peakiuii. CBOWCTBa KHCIOT, OCHOBAaHWH W COJIEH B CBETE IPENCTABICHUHA 00 AIIEKTPOIMTHYECKON
nuccounanyuy. KauectBenHble peakuuu Ha HOHBL. [loHATHE O THApONN3E CONel.

Xumuueckuit IKcnepumenm:

O3HAaKOMJICHHE C MOAEISIMUA KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX BELIECTB — METAJUIOB M HEMETAIJIOB
(rpaduta M anMmasza), CIOXKHBIX BELIECTB (XJIOpHIAa HATpHsA), HCCIECAOBAaHHUE 3aBUCHUMOCTH CKOPOCTH XHMUYECKOH
peaknuu OT BO3JCHCTBHUS Pa3NUYHBIX (PAKTOPOB, MCCIEIOBAHUE JIEKTPOIIPOBOJHOCTH PACTBOPOB BEILECTB, Ipolecca
OUCCOLMAIMK KHUCIIOT, IIelno4eld M cosied (BO3MOXKHO MCIIONB30BAHME BHIECO MAaTEpPHAaOB), IPOBEICHHE OIIBITOB,
WITIOCTPUPYIONIMX TIPU3HAKK TPOTEKAHUs pEaklUuii HOHHOro oOMeHa (oOpa3oBaHHE OCaJKa, BBIJCICHUE Tasa,
0o0pa3oBaHHE BOJBI), ONBITOB, WILTIOCTPUPYIONIMX MPUMEPHI OKHCIUTENHLHO-BOCCTAHOBHUTENBHBIX Peakluil (ropeHue,
peakiuu pa3aoKeHus, COeIMHEHHs ), paclio3HaBaHNUE HEOPTaHMUECKHUX BEIIECTB C TIOMOIIBI0 KaYEeCTBEHHBIX PEAKINi Ha
HOHBI, pCIICHUC DKCIICPUMECHTAJIbHBIX 3a/1a4.

HemeTanjasl 1 UX coeTUHEHUS

OOmiass xapakrepucTuka TanoreHoB. OCOOSHHOCTH CTPOCHHS aTOMOB, XapaKTEPHbIC CTENCHU OKUCIICHHS.
Crpoenne W (pU3MYECKHE CBOWCTBA IMPOCTHIX BEIIECTB — TaJIOTEHOB. XMMHYECKHME CBOMCTBA Ha IMPHUMEpE XJiopa
(B3auMoJIeliCTBHE C METaJUIaMHU, HEMETAJUTaMH, Iiesiodamu). XiaopoBoaopo. CosnsHas KHCI0Ta, XMMUYECKHEe CBOWCTBA,
rosTyueHue, nmpuMeHenne. JlelicTBue xjopa M XJIOPOBOAOPOJA Ha OPraHM3M dHelloBeKa. BaxHeiime XJIOpHIbI M HX
HaX0XJIEHUE B IPUPOJIE.

OO6mias xapakrepucTrka 31eMeHTOB VIA-rpymmbel. OcOOEHHOCTH CTPOSHHS aTOMOB, XapaKTEepHbIE CTENEeHU
okucienusi. CTpoeHne U pU3MYECKHE CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJA M Cepbl. AJUIOTPOIHBIE MOM(pHKAITUH
KHCJIOpOJia U cepbhl. XUMHUYecKHe cBoiicTBa cepbl. CepoBOJOPOJ, CTpoeHHE, (QU3UYECKHUEe U XUMHUYECKHE CBOMCTBA.
OKCHIIBI cepbl KaK MPEeICTABUTENN KUCIOTHBIX OKCHI0B. CepHast KHCI0Ta, (GU3NUECKUE U XUMUYECKHe CBOHCTBA (001IHe
KaK MpeaACTaBUTEIIA KJlaCcCa KHUCIOT U cneumbnqecm{e). XuMHuuecKkue PpCaKum, JCKanue B OCHOBE IMPOMBIINIJICHHOT'O
crioco0a TOoydeHusT CEpHON KUCTOTHL. [IpuMenenne cepHor KucioThl. CoM CEpHON KHUCIOTHI, KAUeCTBCHHAS PEaKIIH
Ha cynbdar-noH. HaxoxaeHne cepbl B €€ COCAMHEHHH B MPUPOJIC. XUMHUUYECKOE 3arpsi3HEHHUE OKPYIKAIOMIEH CpeIbl
COEAMHEHUSIMU Cepbl (KUCIIOTHBIE TOXKIH, 3aTPsI3HEHNE BO3/yXa U BOJAOEMOB), CIIOCOOBI €r0 IPel0TBPAICHHU.

OO6mrast xapakTepucTuka 3jeMeHTOB VA-rpynmnbl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIC CTEMCHU
OKHCJICHUS. A30T, paclpoCTpaHeHUe B MPHUpoJe, GU3NUECKUE U XUMHUYECKHE cBOMcTBa. KpyroBopoT a3oTa B mpupoe.
AmMmEak, ero gusznyeckue u XMMHYECKHE CBOICTBa, Mojy4yeHHe W mpuMeHeHue. Comu aMMOHUS, WX (U3UUECKUE U
XMMHMUYECKHE CBOWCTBA, MpUMeHEHHEe. KaduecTBeHHas peaklus Ha MOHBI aMMOHHUSA. A30THas KUCIOTa, €€ MOIy4eHHE,
¢u3nUecKrue U XUMHYECKHE CBOMCTBa (00IIMe KaK MPeCTaBUTEI Kilacca KUCIOT U cnenuduieckue). Mcenoiap3oBanue
HUTPATOB U COJICH aMMOHHS B KaueCTBE MUHEPAJbHBIX YHZOOpEHHH. XMMHUYECKOE 3arps3HEHHE OKPYKAIOLIeH Cpeabl



COCAMHEHUSAMHU a30Ta (KUCIOTHBIC NOXKAM, 3arpsi3HEHHE BO3/AyXa, MOYBBI M BOmoEMOB). Docdop, ammoTponHbIe
Momudukauuu ¢Gocdopa, ¢usmueckue u xumuueckue cBoiictBa. Oxcun ¢ocdopa (V) u dochopHas kucinora,
¢u3nUecKkue 1 XMMHUYECKHE CBOMCTBA, onyueHue. Mcnoap3oBanue hocaToB B KauecTBe MUHEPAILHBIX YAOOPCHHH.

OOmias xapaktepucTuka 31eMeHTOB [VA-rpymmel. OcoOOEHHOCTH CTPOCHHsI aTOMOB, XapaKTEpHbIE CTENEeHU
OKHCJICHUS. YTJEepOA, aulOTPONHbIE MOJAM(HKALNKN, PACIpPOCTpaHEHHWE B TPHUpoOLe, (UIMUECKHE M XHUMHUECKHUE
cBolicTBa. Aacopouus. Kpyrosopot yriaepoaa B npupone. Okcuasl yriepoaa, ux Gu3nieckue 1 XMMHYECKHE CBOWCTBA,
JeiCTBUEC Ha >KMBBIE OpPraHU3MBI, IOJNyYeHHE W HPUMEHEHHE. JKOJIOTHYECKHE MPOOJeMBbI, CBS3aHHBIE C OKCHAOM
yraepoaa (IV), runoresa rno0anbHOTO MOTEIJICHUS KIMMAaTa, MapHUKOBBIN 3((deKT. YTonbHast KUCIOTa U e€ CONu, UX
¢u3nueckue ¥ XUMHYECKHE CBOWCTBA, IMONy4YeHHWE M NpUMeHeHne. KadecTBeHHas peakuuss Ha KapOOHAT-HOHEL.
Hcnonb3oBanue kapOOHATOB B OBITY, MEAMLIMHE, TPOMBIIIUIEHHOCTH U CENbCKOM XO35HCTBE.

[lepBoHavanbHBIC MOHATHS 00 OPTraHMYECKUX BEIIECTBAX KaK O COEAMHEHUSIX yriiepoia (MeTaH, TaH, STHIIEH,
arleTHiIeH, TaHOJN, TIUIEPUH, YKCYCHas KUCIIOTa). [IpupoaHble NCTOYHUKH YTIIEBOIOPOAOB (YToJib, IPUPOAHEIN Tas3,
He(Th), MPOAYKTHI X NepepaboTKu (OEH3WH), UX POIb B OBITY M MPOMBITIIIIEHHOCTH. [IoHATHE 0 OMOIOTHYECKH BasKHBIX
BEIIEeCTBaX: JKUPax, OeNkax, yriieBofax — M WX POJIA B JKU3HU YeOBeka. MaTepraibHOE €JUHCTBO OPTraHHMYECKUX U
HEOPTaHWYECKUX COCTUHEHUN.

Kpemumii, ero ¢usmueckne W XMMHYECKHE CBOWCTBA, MONydeHWe W TNpuMeHeHue. CoequHEHHS KpEeMHHUS B
npupone. Obme npeacraBienus 00 okcuae kpemuus (IV) u kpemuueBoii kucnore. CHIMKATHI, HX HCIIONB30BaHUE B
OBITY, B IPOMBIIINIEHHOCTH. BaxkHeimne cTponTensHbIe MaTepHalibl: KEpaMUKa, CTEKIIO, IIEMEHT, OETOH, JkelIe300eToH.
[Ipo0GireMb 6€30TTaCHOTO UCITOIB30BAHUS CTPOUTENBHBIX MAaTEPHAIOB B TIOBCEAHEBHON JKH3HU.

Xumuueckuii IKcnepumenm:

n3ydeHne o0pa3oB HEOPraHMYECKUX BEIIECTB, CBOWCTB COJISTHOW KUCIIOTHI, IIPOBE/IEHNE KAYECTBEHHBIX PEeaKIIUi
Ha XJIOPHI-WOHBl W HAOJIOZCHHWE MPU3HAKOB WX MPOTEKAHUS, OIBITHI, OTpakaromue (U3MYECKUe W XUMHUYECKUE
CBOWCTBA TaJIOTEHOB M MX COENWHEHUI (BO3MOXKHO HCIOIH30BAHHE BUACOMATEPHAIIOB), O3HAKOMIIEHHE C OOpasaMu
XJIOpUJOB (TaJOTeHHIOB), O3HAKOMJICHHE C o0OpasnmamMu cepel u e€ coelnHEeHUSMH (BO3MOXKHO WCIOJIh30BAHHE
BHJIEOMAaTepHUaIoB), HaOIIOJeHHe Tpollecca OOyriMBaHHWA caxapa NOJ JACWCTBUEM KOHIIGHTPHPOBAHHON CepHOU
KHCIIOTHI, U3YYeHNE XMMHYECKUX CBONCTB pa30aBICHHON CEpHOW KHCIOTHI, MPOBEJCHHE KaUYeCTBEHHON peakliud Ha
cynb(haT-uoH U HaONIO/IeHUE TIpU3HaKa e€ MPOTEeKaHUs, 03HAKOMIIEHHE ¢ (U3NYECKUMH CBOMCTBaMHU a3ota, hocdopa u
WX COeIWHEHWH (BO3MOXXKHO HCIIONIb30BAaHUE BHEOMATEpHaioB), oOpa3mamu a30THBIX U (PochOpHBIX ymOoOpeHwid,
MoJTydeHue, coOMpaHue, pacrio3HaBaHWe W M3y4YeHHe CBOWCTB aMMHaKa, NMPOBEJEHHE KaYeCTBEHHBIX PEaKIfii Ha MOH
aMMOHHUS W (ocaT-uOH W W3YYeHHE MPHU3HAKOB HMX NPOTEKaHUS, B3aMMOJIEHCTBHE KOHIEHTPUPOBAHHOW a30THOMN
KHCIIOTBI C MEIbI0 (BO3MOXKHO HCIIOJIb30BaHHE BHIEOMATEPUANIOB), M3yUYE€HHE MOJENEeH KPUCTAUIMYECKUX PEHIETOK
anMasza, rpadura, QyiiepeHa, 03HAKOMJICHHE C MPOIECCOM aJcOpPOIMH PACTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM
yraéM U yCTPOMCTBOM MPOTHBOTa3a, MojyyeHue, coOupaHue, paclio3HaBaHHe U W3y4YeHHE CBOMCTB YIJIEKHCIIOro rasa,
MPOBEJICHNE KAYECTBEHHbIX pEaKIMid Ha KapOOHAT M CHUJIMKAT-WOHBI M W3y4YeHHE MPHU3HAKOB HX IPOTEKAHUA,
O3HAaKOMJIEHHE C NPOAYKIHEH CHJIMKATHOW NPOMBINIICHHOCTH, PEIICHHE OKCIEPUMEHTAIBHBIX 3a/a4 10 TeMe
«BaxxHeie HeMeTalIbl U UX COEAUHEHUS.

MeTaibl 4 HX COeTMHEHUS

OOmiast xapakTeprCcTUKa XMMUYIECKUX JIEMEHTOB — METaJJIOB HA OCHOBaHHMHM WX ToiokeHus B [lepromuuaeckoit
cucreme xummudeckux anemeHToB JI. . MenneneeBa u ctpoerns aromoB. CTpoeHrne MeTaiioB. MeTayumnyeckasi CBsI3b U
METAININYecKas KPHUCTAINIMYecKas peméTka. OJEKTPOXUMHUYECKUN P HampspkeHHd MertawioB. Dusmueckne u
XUMHYECKHEe CBOWCTBA MeTauioB. OOIIue crocoOb! momydeHnss MeTauioB. 1IoHATHE O KOPPO3UH METaIIOB, OCHOBHBIE
CrocoObI 3amMThl MX OT Koppos3un. CraBel (CTallb, YyT'yH, MIOPATIOMHHHNA, OpoH3a) M MX NPUMEHEHHE B OBITY H
MIPOMBIIIIIEHHOCTH.

Ilenounble Metambl: nosioxkeHue B Ilepuoamueckoit cucreme xumuueckux sneMeHTtoB JI. M. Menjeneena,
CTPOGHHE MX aTOMOB, HaXOXJeHHE B mpupoje. Ousnueckne M XMMUYECKHE CBOWCTBA (Ha MpUMepe HATPUS U Kajus).
Oxcupl ¥ THAPOKCHUIBI HATpUA U Kanus. [[puMeHeHne meouYHbIX METaJUIOB H UX COETMHEHUH.

[IlenouHO3€MENBHBIE METAUIBl MAarHUM W KadbLuil: nonoxeHue B lleprogumdeckoil cucTteMe XUMHUYECKUX
anemenTtoB JI. . MeHneneeBa, CTpOEHUE UX aTOMOB, HaXOXJIeHHE B mpupoje. PU3nvecKkue U XMMUUYECKHUE CBOMCTBa
MarHus W Kaublus. BakHeWmrne COeTMHEHHS KalbIWs (OKCHI, THAPOKCHI, cOoiH). JKECTKOCTh BOIBI M CIIOCOOBI €&
YCTpaHEHMUS.

Amomunuii: nmonoxenue B Ilepumonuueckoit cucreme xummueckux sneMeHToB [[. Y. MengeneeBa, cTpocHuUe
aToMma, HaxOXAeHue B npupone. Pusnueckne U XMMHYECKHE CBOMCTBa amoMHUHUSA. AM(OTEpHBIE CBOHCTBA OKCHIA H
THIPOKCH]IA aTFOMHUHUSL.



Keneszo: nmonoxxenue B Ileprognueckoil cucteme xumuueckux aneMmeHToB [[. . Menneneea, ctpoeHne aroma,
HaxoXAeHue B mpupoae. Ouznyeckre U XMMHUYECKHAE CBOWCTBA skene3a. OKCHIBI, THAPOKCHIB U conu sxene3a (II) u
xene3a (III), ux cocras, CBOWCTBA U MMOJTyYCHUE.

Xumuueckuii Ikcnepumenn:

O3HAaKOMJIEHHE ¢ 0o0pa3laMyd METaJUIOB W CIUIABOB, MX (MU3UUYECKUMH CBOHCTBAMH, H3YYCHHUE pE3yJIbTaToOB
KOPPO3HH METAJUIOB (BO3MOXHO HCIIOIb30BaHUE BUACOMATEPUAIIOB), OCOOCHHOCTEH B3aUMOJICHCTBUS OKCH/IA KabIUA U
HaTpHUsl C BOJOW (BO3MOXKHO HCIIONIb30BaHWE BHAECOMATEpPHAIOB), MCCIEIOBAaHHE CBOMCTB KECTKOM BOIBI, Mpolecca
TOPEHHS JKele3a B KUCIOopoJe (BO3MOXKHO MCIOJIb30BaHHE BUACOMATEPHAIOB), MPU3HAKOB MPOTEKAHUS KaYeCTBEHHBIX
peaknuii Ha MOHBI: MarHus, KaIbLus, AMIOMAHMS, ITMHKA, sxene3a (1) u xeneza (111), menu (11), Habmtonenue u onucanue
MPOILIECCOB OKPAIIMBAHUS MJIAMEHU MOHAMH HATPHSL, Kalus U KaJblHa (BO3MOYKHO HCIOJIb30BaHHE BHIEOMATEPHAIIOB),
ucciefoBaHue aM(pOTEPHBIX CBOICTB TMAPOKCHAA ANIOMUHHMS M TUAPOKCHUAA LUHKA, PEIIEHHE SKCICPUMEHTAJIbHBIX
3a[a4 1o TeMe «BaxHelmme MeTaulbl 1 UX COCITUHEHWSD.

XuMHs 4 OKpYysKawumas cpeaa

BemecTBa 1 Marepuainsl B IOBCEAHEBHOM JKH3HM YeNIOBEKa. be3omacHoe NCIOIb30BAHNE BEIECTB M XUMUYECKUX
peaknuii B ObITy. IlepBast mOMOIIL IPH XMMUYECKUX OKOTaX M OTPABICHUSAX.

XHUMHUYECKOE 3arpsA3HEHHE OKPYXKamoled cpenbl (MpenesibHas AOMYCTHMAas KOHLEHTpAalMs BELIECTB, Hajiee —
[TJAK). Ponp xumMun B pelIeHAH SKOIOTUIECKIX TPoOIIeM.

Xumuueckuii Ixcnepumenm:

M3y4eHne 00pa3IoB MaTepHAIIOB (CTEKJIO, CTUIABbI METAIIOB, TOJUMEPHBIC MaTePHAIIEI).



Mesrcnpeomemmunie ceasu

Peanuzaruss MeXIpeIMETHBIX CBS3CH MPH W3YYCHUU XUMUU B 9 Kilacce OCYIIECTBISICTCS Yepe3 UCTIOIh30BAHUE
KaK OOIIUX €CTeCTBEHHO-HAYYHBIX TOHSATHUH, TaK W TOHSATHH, SBJISFOIIAXCS CUCTEMHBIMH JJIS OTACIBHBIX IPEIMETOB
€CTECTBCHHO--HAYYHOTO ITHKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TMOHSTHS: HAay4HbIH (akT, THUMOTe3a, 3aKOH, TCOPHUS, aHalIu3, CHUHTES3,
KJIACCU(HUKAIMS, TEPUOAUIHOCTh, HAOJIOJCHHUE, 3KCICPUMEHT, MOJCIUPOBAaHUE, HW3MEPECHUE, MOJCIb, SBJICHHC,
MapHUKOBEIH 3P (DEKT, TEXHOJIOTHUS, MaTEPHUAJIbI.

dusuka: MaTepus, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHI, U30TONbI, PaJHOAKTHBHOCTH, MOJICKYJIA,
ANCKTPUYECKHIA 3apsiji, TPOBOJIHUKH, MOJYNPOBOAHUKH, IUIICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHME BEIECTBAa, ra3, pacTBOP, PaCTBOPUMOCTh, KPUCTALIUYECKAs pPEHIETKa, CIUIABBI, (U3MYCCKUC
BEJIMYMHBI, €IMHUIIBI U3MEPEHHSI, KOCMUYECKOE IPOCTPAHCTBO, IIAHETHI, 3BE31b1, CoIHIIe.

buonorust: orocuuTe3, nmpixanme, Omocdepa, sKOCHCTEMa, MHHEPAIBHBIE YIOOPEHHS, MHUKPOIIEMEHTHI,
MaKpOAJIEMEHTHI, MINTATEIbHBIC BEIECTBA.

I'eorpadus: atMocdepa, ruapochepa, MUHEPAIbI, TOPHBIC MOPObI, MONE3HbIC HCKOTIAEMbIC, TOTUIMBO, BOJHBIC

pecypcel.



IHNIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUS ITPOT'PAMMBI IO XUMHUHN HA
YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE PE3YNbTAaThl OCBOCHHS IMPOTPAMMBbl OCHOBHOT'O 00IIET0 00pa3oBaHus JOCTUTAIOTCS B XO/1€
00y4eHHsS XUMHUH B €JUHCTBE YU€OHOH M BOCHHUTATEILHON EATEIFHOCTH B COOTBETCTBUU C TPAJAUIUOHHBIMU
POCCUHCKUMH COLMOKYJIBTYPHBIMH M JTyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMH, NPUHSATBIMH B OOIIECTBE
IpaBWJIaMd M HOpPMamMH TIOBEIEHUS M CHOCOOCTBYIOT IIpolileccaM CaMOIIO3HAHUS, CAMOpPa3BUTHS U
COLIMAIN3alUU 00yJaromuXcsl.

JInuHOCTHBIE pe3yNbTaThl OTPaKalOT TOTOBHOCTh OOYYAIOLIMXCSl PYKOBOACTBOBAaTbCS CHUCTEMOM
MO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMI U PacCIIMpPEHHE OIbITa JIEATEIbHOCTH Ha €€ OCHOBE, B TOM UHCJE B
4acTHu:

1)naTpnoTH4ecKoro BOCIMTAHUS

LIEHHOCTHOTO OTHOUIEHMSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY M HAyYHOMY HAaCJEAHIO,
MOHUMAaHUS 3HAYEHUS XHWMUYECKOW HAyKHM B JKM3HM COBPEMEHHOTO OOIlecTBa, CIOCOOHOCTH BIAJETh
JOCTOBEpHOH HMH(]OpManueld o0 MmepeoBbIX AOCTUKEHHUSIX U OTKPBITHSIX MHUPOBOM M OTEYECTBEHHON XUMHH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPOICTBE MHUpa U OOILECTBA;

2)rpa’KaaHCKOro BOCIIUTAHNUSA:

MIPEJICTABJICHHUS] O COLIMAIbHBIX HOPMAax M MpaBUIaX MEXKIUYHOCTHBIX OTHOUICHHH B KOJUICKTHBE,
KOMMYHHMKATHBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOM, y4eOHO-UCCIIeI0BATENLCKON, TBOPUECKON U
IPYTUX BUJAX JESATENIbHOCTH, TOTOBHOCTU K Pa3HOOOPAa3HOW COBMECTHOM JESTENbHOCTU IMPH BBINOJIHEHUU
y4eOHBIX, TO3HABATEIBHBIX 33144, BBIMTOJIHEHUN XUMUYECKAX IKCIIEPUMEHTOB, CO3/IaHIH YI€OHBIX MPOEKTOB,
CTpeMJICHHs K B3aUMOIIOHHMAHHMIO M B3aMMOIIOMOIIM B MpoLecce 3TONW yuyeOHOM IesTeTbHOCTH, TOTOBHOCTH
OLIEHUBATh CBOE MOBEJCHHME U MOCTYNKHM CBOMX TOBApHUINEH C MO3MIIHMU HPABCTBEHHBIX M MPABOBBIX HOPM C
y4E€TOM OCO3HAHUS ITOCIEICTBUI MOCTYIIKOB;

3)1IeHHOCTH HAYYHOI'0 MO3HAHMS !

MHUPOBO33PEHUYECKUE TPEACTABICHUS O BEIIECTBE M XHMHUYECKOH peakluu, COOTBETCTBYIOIIME
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U COCTABISIONIME OCHOBY JUISI MOHMMAHHs CYHUIHOCTH Hay4YHOMH
KapTUHBI MUpPa, IPEJCTaBICHNUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHSI IPUPO/IbI, B3aUMOCBS35X YelloBeKa
C IPUPOAHOU CPEAOH, O POJIM XMMHH B ITO3HAHUM 3TUX 3aKOHOMEPHOCTEM;

MO3HABaTEIbHBIC MOTUBBI, HAIIPABJICHHBIE HA TIOJYYEHHNE HOBBIX 3HAHUH 10 XUMHH, HEOOXOMMBIE /IS
OO0BsICHEHUS] HaOJII0JJaeMbIX MPOIIECCOB U SIBJICHUH, MO3HABATENIbHOM, WH(POPMALMOHHON W YHTATEIbCKON
KyJIbTypbl, B TOM YHCJE€ HaBBIKOB CaMOCTOSTEIbHOM paboThl ¢ Yy4eOHBIMH TEKCTaMH, CIpPaBOYHOU
JTUTEPATypPO, JOCTYITHBIMH TEXHUIECKHUMH CPEACTBaMHU HH()OPMAIIMOHHBIX TEXHOJIOTHIA,

UHTEpeC K OOy4eHHI0 U TIO3HAHMIO, JII0OOO3HATENbHOCTh, TOTOBHOCTh M  CIIOCOOHOCTH K
caM0oOOpa3oBaHMIO, TPOEKTHOM M  HUCCIENI0BATENbCKOW  JESATETBbHOCTH, K OCO3HAHHOMY  BBIOODY
HaMpaBJICHHOCTU M YPOBHs 00y4eHUs B JaJIbHEHIIEM;

4)(popMUpPOBaHUS KYJIbTYPbI 310POBbS:

OCO3HAaHWE IIEHHOCTH J>KU3HHU, OTBETCTBEHHOTO OTHOLIEHHS K CBOEMY 3/I0pOBbIO, YCTAaHOBKM Ha
3/I0pOBBIIl 00pa3 >KM3HU, OCO3HAHUE TMIOCIEACTBUH M HENpPUSATHE BPEIHBIX MPHUBBIYEK (yrmoTpeOieHus
aJIKOToJIsl, HApPKOTUKOB, KypeHHs), HEOOXOIUMOCTH COOIIOJIEHHs MPaBUi 0€30MacCHOCTH MpH OOpaleHuH ¢
XUMHYECKUMHU BEUIECTBAMH B ObITY U pealbHOM KU3HHU;

5)TpyaoBOro BoCiuTaHMS

MHTEpEC K MPAKTHUYECKOMY HM3Y4YEHHIO NMpodeccHili W Tpylda pazIMdHOro poja, YBaKEHHE K TPYyIdy U
pe3yabTaTaM TPYAOBOU JESTENbHOCTH, B TOM YHUCIIE HA OCHOBE IPUMEHEHHUS NMPEIMETHBIX 3HAHUN 110 XUMUH,
OCO3HAHHBIM BBIOOP WHAMBUAYAIBHON TPACKTOPHH MPOJODKEHUS 00pa3oBaHUS € YUETOM JIMYHOCTHBIX
WHTEPECOB M CIIOCOOHOCTH K XHMHUH, OOIIECTBEHHBIX HWHTEPECOB M IMOTPEOHOCTEH, YCHENTHOM
npoEeCCUOHATLHON JESITEIbHOCTH M Pa3BUTHS HEOOXOIUMBIX YMEHHH, TOTOBHOCTH aJalTHPOBATHCS B
npodeccuoHaIBHOM cperie;



6)3K0J10rM4ecKOro BOCIMTAHMS:

AKOJIOTMUYECKH I1eJ1IecO00pa3HOe OTHOIICHHWE K MPUPOJIe KaK MCTOYHUKY KM3HU Ha 3emiie, OCHOBE €€
CYIIECTBOBAaHHUS, TOHUMaHKE [IEHHOCTH 3I0pPOBOT0 M 0€301acHOro oopasa *KU3HH, OTBETCTBEHHOE OTHOIICHUE
K COOCTBEHHOMY (DM3MYECKOMY M TICHXMYECKOMY 3/I0pPOBBIO, OCO3HAHHE IICHHOCTH COOJIOJEHUS MpaBUII
0€301MacHOr0 MOBEICHHUs MIPU PadOTE C BEIIECTBAMHU, a TAKXKE B CUTYAIUAX, YIPOXKAIOIIUX 3I0POBBIO U KU3HU
JIFOJIEH;

CIOCOOHOCTH MPUMEHSTh 3HAHUSA, TOTydaeMble IPU W3YUYECHUH XUMHH, JUISA PEIICHUs 33a7a4, CBA3aHHBIX
C OKpYXKarolllel NPUPOJHOW CpEeIoM, Uil IOBBILIEHUS YPOBHS JKOJOTHMYECKOW KYJIBTYpPbl, OCO3HAHUS
rJ100aTBbHOrO XapakTepa SKOJIOTMYECKHX MpoOJieM W MyTed MX pEelIeHUs MOCPEACTBOM METOJIOB XUMHH,
9KOJIOTUYECKOI'0 MBIIUICHHS, YMEHHS PYKOBOACTBOBATbCS WM B I103HABAaTEIbHOM, KOMMYHHKAaTUBHOW H
COLIMAJIBHOM ITPAKTHUKE.

METAINIPEJMETHBIE PE3YJIbTATHI

B cocraBe meTtanpeaMeTHBIX Pe3yAbTAaTOB BBIACISIOT 3HAYMMBbIE ISl (POPMHUPOBAHUS MHUPOBO33PECHHUS
oOlIeHay4YHbIe TOHATHS (3aKOH, TEOpHs, MPUHIUI, TUIOTe3a, (akT, cucTeMa, MPOIECC, IKCIEPUMEHT U
Ipyroe.), KOTOPBIE HMCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUHBIX yYEOHBIX MpeJMETax W IO3BOJSIOT Ha OCHOBE
3HaHUH W3 3TUX TpPeAMETOB (OPMHPOBATH IPEACTABICHUE O IIEIOCTHOM HAy4YHOW KapTWHE MHUpaA, U
yHHUBEpCAIbHbIE Yy4eOHbIe JeHCTBUS (IIO3HABaTelbHbIE, KOMMYHUKATUBHBIC, PETrYJSTHBHBIE), KOTOpHIC
obOecnieunBalOT (OpMHpPOBAaHHME TOTOBHOCTH K CAMOCTOSITENIFHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO
y4eOHO eI TeTbHOCTH.

Ilo3naBaTenbHbIC YHHBepcAJIbHbIE YUeOHbIe NelCTBUS

Ba3oBble Jlornueckue AeicTBUA:

YMEHUSI UCIOJIb30BaTh NPHUEMBI JIOTUYECKOTO MBIIIJIEHUS P OCBOEHUU 3HAHWUM: PACKPBIBATh CMBICI
XUMHUYECKHUX TOHATUN (BBLACIATh MX XapaKTEepHbIE NPU3HAKH, YCTaHABIMBAaTh B3aUMOCBSI3b C JIPYTMMHU
MOHATHUSIMH ), UCIIOJIb30BaTh MOHATHUS JUIsl OOBSICHEHUS OT/IEIbHBIX (PAKTOB U SBJIEHUH, BEIOMPATh OCHOBAHUSA U
KPUTEPUH Il KIacCU(PHUKAIMKM XUMHUYECKHUX BEIIECTB M XMMUYECKMX PEaKIMi, YCTaHaBIMBATh MPUYMHHO-
CIIC/ICTBEHHBIE CBSI3M MEXAYy OOBEKTaMH M3Y4EHHUS, CTPOUTHb JIOTMUYECKHE pacCyKAeHUs (MHIYKTUBHBIE,
JIeIyKTUBHBIE, [10 aHAJIOTUH ), JIeJIaTh BBIBOJBI U 3aKIIIOUEHUS;

YMEHHE MPUMEHSATH B MIPOLIECCE MO3HAHUS MOHATHS (MPEAMETHBIE U METAIIPEIMETHBIE), CAMBOJINYECKUE
(3HaKOBBIE) MOJIEINH, HCIIOJIb3YEMbIE B XUMHHU, IPE0OPa30BbIBATh IMPOKO NPUMEHSIEMbIE B XUMHU MOJIEJIbHBIE
NPEJCTAaBICHU — XUMHUECKUI 3HaK (CHMBOJI 3JIEMEHTa), XUMHUYecKast (popMysia U ypaBHEHHE XUMHUYECKON
peakuuu — NpU pEUIeHUH Y4eOHO-TIO3HABATENbHBIX 33Jad, C Y4ETOM O3TUX MOJEIbHBIX IpEeACTaBICHUI
BBISIBJISITH U XapaKTEpU30BaTh CYLIECTBEHHBIE NMPU3HAKM H3Yy4aeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U
XUMHUYECKUX PEaKIHii, BHISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIIEICTBEHHBIE CBS3U M MPOTUBOPEUHS
B U3Y4a€MBbIX IIPOLIECCAX U SBIECHUSAX.

Ba3zoBble uccienoBarenbckue 1elCTBUS:

YMEHHE HCIOIb30BaTh IOCTABJICHHBIE BOIMPOCHI B KAayeCTBE HMHCTPYMEHTA IIO3HAHUS, a TaKXke B
Ka4yecTBE OCHOBBI JUIsl (POPMUPOBAHUS TUIOTE3BI MO IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

npuoOpeTeHne ONbITa MO TUIAHUPOBAHUIO, OPTaHU3AIMK U MIPOBEACHUIO YIEHHUYECKUX SKCIIEPUMEHTOB,
yMeHHe HaOJoJaTh 3a XOJ0M MPOIECcCca, CAaMOCTOATEIbHO NMPOTHO3UPOBATH €ro pe3yibTaT, GOopMyIupOoBaTh
0000IIEHNsT W BBIBOJBI MO pe3ylbTaTaM IPOBEIEHHOTO OIbITa, HCCIEAOBAaHUSA, COCTABIATH OTYET O
NpojieIaHHO paborTe.

Padorta ¢ undopmanmeii:

yYMEHHE BbIOMpATh, aHAJIU3UPOBATH U HMHTEPHPETUPOBATH MHPOPMALMIO PA3TUYHBIX BUAOB U (QOpM
MPEJICTAaBICHUSI, TOJNYy4aeMyl0 W3 pa3HbIX HCTOYHHMKOB (HAy4HO-TIOMYJSipHAsl JHUTepaTypa XUMHYECKOIO
COoZIepKaHusl, CIpPaBOYHBIE MOCOOMs, pecypchl MHTepHeTa), KpUTHYECKH OIICHMBATH INPOTUBOPEUUBYIO U
HEI0CTOBEPHYIO HH(OPMAIIHIO;

YMEHHE MPUMEHSTh pazIU4yHble METOAbl U 3alpochl MpH TMOHCKEe M 0TOope uHpOpMauuu U
COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOAMMBIX JJIs BBIIOJIHEHUS Y4YEOHbIX M TO3HABaTeNbHBIX 3aJad
OTpeAeNIEHHOTO THIA, MPUOOPETEHNE OMbITA B 00JIACTH HCIIOJIb30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX



TEXHOJIOTUH, OBJaJeHuE KyJIbTypOl aKTHUBHOTO WCIIOJIb30BAHUSA PA3IMYHBIX TIOMCKOBBIX CHCTEM,
CaMOCTOSITENIbHO BbIOHMpaTh ONTUMaJIbHYIO (GoOpMy TMpelacTaBieHus HHGOpPMalMd W WUIUIIOCTPUPOBATH
pelraeMble 3a/1a4u HECIOKHBIMH CXEMaMHU, TuarpaMmmamu, IpyrumMu popmamu rpaduku 1 UX KOMOUHAIUSMU;
YMEHHME MCIOJIb30BaTh U aHAJIU3UPOBATH B IIPOLECCE YUYEOHON M MCCIEN0BATENbCKOW NIEATEIbHOCTH
nH(OPMALIMI0O O BIMSHUM [POMBIIIJICHHOCTH, CEJIbCKOTO XO34iCTBa W TpPaHCIOpTAa Ha COCTOSHUE
OKpY>Karolle MpUPOHON Cpebl.
KoMMyHnKaTHUBHBIE yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUA:
YMEHHSI 3a/1aBaTh BOIMPOCH! (B XOJ€ AHMaiora W (Wiu) AUCKYCCHHU) IO CYMIECTBY OOCYKIAeMOW TEMBI,
(bopMyIUpOBaTh CBOM MPEJIOKEHHUS OTHOCUTENIBHO BBIIOJIHEHUS MTPEJI0KEHHON 3a1a4H;
YMEHHS MPEJCTaBIATh MOJYYEHHBIE pe3ylbTaThbl IO3HABATEIBHON JESTENbHOCTH B YCTHBIX U
MHUCbMEHHBIX TEKCTax; JeJaTh IMPE3CHTALMI0 PE3YJIbTATOB BBIMOJHEHUS XUMHUYECKOTO SKCIEPUMEHTa
(;1abopaTopHOro OMbITa, TAOOPATOPHON PAOOTHI IO UCCIICIOBAHUIO CBOWCTB BEIIECTB, YIEOHOTO MPOCKTA);
yMEHHUS Y4eOHOTO COTpPYJHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOH TIO3HABAaTEIbHOW U
UCCIIEIOBATENLCKON JEATENIbHOCTH TPU PEHIeHUH BO3HUKAIOIIMX MpoOieM Ha OcHOBe yuéTa O0OIuX
WHTEPECOB M COTJIACOBAHMS MO3HUIUN (0OCYX)ICHHsI, 0OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBbID», KOOPIHHALIUS
COBMECTHBIX JICHCTBHI, ONpeieieHue KPUTEPUEB M0 OLICHKE KaueCTBA BBIIIOJIHEHHON pabOThI U IpyTHE).
PeryasiTuBHbIe YHHBepPCaJIbHbIE YUeOHbIe AeilicTBUS:
YMEHHE CaMOCTOATEIbHO  ONpENeNsiTh I[eNu  JCeSITeNbHOCTH, IUJIAaHUPOBaTh, OCYLIECTBIISTH,
KOHTPOJMPOBATh M TMpPHU HEOOXOTUMOCTH KOPPEKTHPOBATH CBOIO JIEATEILHOCTh, BHIOMpaTh Hamboiee
3¢ dEeKTUBHBIE CIIOCOOBI pEeHIeHUs] y4eOHBIX M IO3HABATEIBHBIX 3aJad, CAMOCTOSTEILHO COCTaBISATH HIIH
KOPPEKTUPOBATh MPEATIOKEHHBIN aJrOpUTM JACHCTBHI P BBHIOJIHEHUH 33JJaHUH ¢ YUETOM MOTYYEHHS] HOBBIX
3HaHUA 00 wu3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUAX, OICHUBATh COOTBETCTBUE TOJIYYECHHOIO
pe3yJibTaTa 3asBJIE€HHON 11€7M, YMEHHUE HCIO0Ib30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, MpeJlaraéMble B YCIOBUU
3a/1aHHM.
HNPEAMETHBIE PE3YJIbTATHI
B cocraBe mpeaMeTHBIX pPE3yJIbTAaTOB IO OCBOEHHUIO 00S3aTENbHOTO COAEP)KAaHUS, YCTaHOBJIEHHOT'O
naHHo#M (enepanbHOM pabodeil MporpaMMol, BBIACISIOT: OCBOCHHBIE OOYYAIOIIMMUCS Hay4YHBIC 3HAHUS,
YMEHHMS U CIIOCOOBI IEHCTBUH, crienupuieckue Ui MpeaMeTHON o0aacTu «XUMHUS», BUJIbI JESTENbHOCTH O
MOJIYYEHUIO0 HOBOTO 3HAHMSI, €T0 MHTEPIPETAllUU, TPEOOPa30BaAHUI0 U MTPUMEHEHHUIO B Pa3IMUHBIX YUeOHBIX U
HOBBIX CUTYyaI[UsX.
K xonmy oOydenuss B 8 kiacce npeamMeTHbIe pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI OTPaKaTh
c(OPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHUIA:
® PpACKpBIBATh CMBICII OCHOBHBIX XWMHYECKHX TOHSTHH: aTOM, MOJEKYJIa, XUMHYECKHU DJIEMEHT,
MIPOCTOE BEULIECTBO, CIIO)KHOE BEIIECTBO, CMeCh (OJHOPOJIHAs M HEOAHOPOAHAs), BAJIEHTHOCTD,
OTHOCUTENIbHAs aTOMHasi M MOJIEKYJspHas macca, KOJMYECTBO BEIIECTBa, MOJb, MOJSIpHasl macca,
MaccoBasl O XHMHUYECKOTO JJIEMEHTa B COCAMHEHHH, MOJISPHBIA O0BEM, OKCHUI, KHCIIOTA,
OCHOBaHHUE, COJb, JJEKTPOOTPHUIATEIBHOCTb, CTEMEeHb OKHUCICHHUS, XUMHUYECKass peakius,
KJaccupUKalysg peakuui: peakluu COEIWHEHUS, PEaKIMH Pa3JIoKEHHUs, PEeakIUuu 3aMelIeHMUs,
peakiuu oOMEHa, 3K30- U DHJIOTEPMUYECKUE PEaAKIINH, TEIIOBOM AP (EKT peakiuu, SApO aToMma,
ANEKTPOHHBIA CIIOM aTomMa, aTOMHAasOpOWTallb, PaglyC aroMa, XMMHYECKas CBs3b, MOJSIpHAS U
HEMNoJIIpHasi KOBAJIEHTHAsl CBS3b, MOHHAs CBsI3b, MOH, KaTHOH, aHUOH, PacTBOpP, MaccoBas J0Jis
BelecTBa (MMPOIICHTHAs KOHIIEHTpPAIIUs) B PacTBOPE;

® WJUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XMMHMYECKHUX TOHATUNH W NPUMEHATH STH HOHATUS IPH
OIMCAaHUU BEIIECTB U UX MPEBPAILEHUM;

® CIIOJIb30BAaTh XUMHUYECKYIO CHMBOJMKY JUIsl coOCTaBlieHUS (OpMyNl BELIECTB U ypaBHEHUN
XUMHYECKUX PEAKIIUI;

® ONpeneNsITh BAJEHTHOCTh AaTOMOB 3JIEMEHTOB B OMHApHBIX COEJIMHEHHUSX, CTENEHb OKUCICHUS
JJIEMEHTOB B OWHAPHBIX COCAMHCHUSX, MPHUHAUICKHOCTh BEIIECTB K OMpPEneIEHHOMY KJaccy



COeMHEHMH 1Mo QopMmysiaaMm, BUJ XUMUYECKON CBsI3U (KOBaJIEHTHas U MOHHAs) B HEOPraHUYECKHX
COC/INHEHMSIX;

packpsiBaTh cMbica [lepunoandeckoro 3akona JI. M. MeHneneeBa: 1eMOHCTpUPOBATH MOHUMAHHUE
MEPUONYECKOM 3aBUCUMOCTH CBOMCTB XHMMHMUYECKMX JJIEMEHTOB OT UX IIOJIOXKEHUS B
[lepuoanueckoii cucreMe, 3aKOHOB COXPAaHEHMSI MAacChl BEILIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YYEHHsI, 3aKOHa ABOraapo;

ONKCHIBATH M XapakTepu3oBaTh TaOiuuHyto Qopmy [leprogudeckold CHUCTEMBI XUMHYECKHX
AJIEMEHTOB: pa3nyaTh MOHATUA «TJaBHas noarpynna (A-rpymmna)» u «mnobounas noarpynna (b-
rpymnmna)», Majble U OOJbILINE MEePHOJbl, COOTHOCUTh 0003HAUEHUS, KOTOPble UMEIOTCS B TaOJHIIe
«IIepuognueckas cucrema xumudyeckux osnemeHtoB JI. WM. MengeneeBa» € 4UCIOBBIMHU
XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsia siapa, o0liee 4uciio
AJIEKTPOHOB U paclpeesieHUue X MO0 IEKTPOHHBIM CIIO0SM);

KJIACCU(PUIIUPOBATh XUMUUECKHE JIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA, XUMUUYECKUE PEaKInH (110
YHCIy U COCTAaBY yYaCTBYIOIIUX B PEaKIMU BEUIECTB, [0 TEIIIOBOMY 3D PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XWMHUYECKHUE CBOMCTBA BEIIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPK/JIasi ONMHMCAHUE MPUMEPAMH MOJIEKYJISPHBIX YPAaBHEHUI COOTBETCTBYIOUIUX XHUMHYECKUX
peaKuuii;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT MX KaY€CTBEHHOI'O COCTaBa, BO3MOYKHOCTH
MPOTEKAHUS XUMHUYECKUX MTPEBPAILICHUI B PA3JIMYHBIX YCIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO MAacChl BEIIECTB, MACCOBYIO JOJIEO
XUMHYECKOTO JJIEMEHTa 1o (OpMysie COSIMHEHHWs, MAacCOBYIO JOJIO BEIIECTBA B PacTBOPE,
MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMUYECKON pEaKIlnu;

MPUMEHATh OCHOBHBIE OMEPAIMH MBICIUTEIBHONU ACSITENIBPHOCTH — aHAIM3 U CUHTE3, CpaBHEHUE,
0000111eHNEe, CUCTEeMAaTH3alluI0, KIACCU(UKAIIMIO, BBISBICHHE MPUYUHHO--CJICICTBEHHBIX CBSI3E€U —
JUISl U3yYEHUsI CBOMCTB BEUIECTB M XMMUUYECKUX PEAKINI, €CTECTBEHHO-HAYYHbIE METO/Ibl O3HAHUS
— HaOMI0IeHNEe, U3MEPEHHE, MOJICTUPOBAHUE, SKCIIEPUMEHT (pealbHBIN 1 MBICIIEHHBIH);

ClleIoBaTh MpaBUjaM TOJb30BAaHUS XMMHUYECKOH MOCYIOMl M J1abopaTOpHBIM OOOPYIOBaHHEM, a
TaKkKe TMpaBWIaM OOpalleHHUs] ¢ BEIIECTBAMH B COOTBETCTBUM C MHCTPYKIIMSIMHU IO BBITTOJIHEHHUIO
Ja0OpAaTOPHBIX XUMHUYECKUX ONBITOB IO TIOJYYCHHIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(Boopola W KHUCIOpOAA), NPUTOTOBJICHHUIO PACTBOPOB C OIpenelEHHOW MaccoBOM Jionei
pacTBOPEHHOTO  BEIIECTBA, IUIAHMPOBATh M MIPOBOJUTH XHUMHUUYECKHE HKCIIEPUMEHTHI IO
pacrno3HaBaHHUIO PAaCTBOPOB IIEI0YEH M KUCIOT C MOMOIIBI0 HHIMKATOPOB (J1akmyc, heHondraneuns,
METUJIOPAHXK U JPYTHE).

K xoHmy oOyueHust B 9 Kjacce npeIMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpa)xaTb
c(OPMHPOBAHHOCTH y O0YHAIOIUXCS YMEHUH:

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUUYECKUX MOHATUN: XUMUUYECKUN AJIEMEHT, aTOM, MOJIEKYJIA, UOH,
KaTUOH, aHUOH, ITPOCTOE BEUIECTBO, CI0KHOE BEIIECTBO, BAJEHTHOCTb, JIEKTPOOTPULIATEIILHOCTD,
CTENIEHb OKHCIICHHSI, XUMHYECKasi PEaKIvsi, XUMHUYECKasi CBS3b, TEIUIOBOM 3(PPEKT peakiuu, MOoJb,
MOJISIDHBIA  00BEM, PacCTBOP, DJIEKTPOJIUTHI, HEDJICKTPOIUTHI, AICKTPOIUTHUECKAS THUCCOIUAIINS,
peakiuu HOHHOro oOMeHa, KaTraau3aTop, XMMUYECKOoe paBHOBecHe, OOpaTUMble M HEOoOpaTUMbIE
peaKurH, OKUCIUTEIIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU, OKUCIIUTEND, BOCCTAHOBUTEIb, OKUCIEHUE U
BOCCTAQHOBJICHUE, aJUIOTPOIHs, aM(pOTEPHOCTh, XUMHUYECKas CBs3b (KOBaJEHTHAs, WOHHAs,
MeTaJUTHIecKas), KpUCTAUINUECKasi peméTka, KOPpo3usi METAILIOB, CIIJIaBbl, CKOPOCTh XUMHUUYECKON
peakiuu, npeaenbHo nonycrumas konuentpamus 11K Bemectsa;

WTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHWYECKUX MOHSATUWA M MPUMEHSTh 3TU MOHATUA MPU
ONMCaHUM BELIECTB U UX NPEBPALICHUN;

WCIIOIb30BaTh XWMHUYECKYI0 CHUMBOJUKY JUIsl COCTaBiCHHUS (OpMyNT BEIIECTB W ypaBHEHUH
XUMHYECKUX PEAKIIUM;



ONpEAENATh BAJIEHTHOCTb M CTENEHb OKHUCICHUS XUMHYECKMX 3JEMEHTOB B COSAUHEHMSIX
pa3IMYHOIO COCTaBa, IHPHUHAJICKHOCTh BELIECTB K ONpEAEIEHHOMY KiacCy COEIMHEHMH IO
¢dopMmynaM, BHJ XUMHUYECKOW CBsI3U (KOBAJIEHTHAs, MOHHAs, METa/NIN4ecKas) B HEOPraHMYECKUX
COCAMHEHUSX, 3apsA] HMOHA IO XHUMHUYECKOH (opMyle, XapakTep CpelIbl B BOJIHBIX PacTBOPax
HEOPraHUYECKUX COCAVHEHUH, TUIl KPUCTAIINYECKON PEIIETKY KOHKPETHOI'O BEILIECTBA;
packpsiBaTh cMmbich Ilepuommueckoro 3akona [[. M. MenneneeBa UM JE€MOHCTPUPOBATH €T0
MOHMMAaHME: ONKCHIBATh M XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuonmveckoil cucremsl
XMMHUYECKHX 3JIEMEHTOB: pa3iuyaTh INOHATHS «IJaBHas mnoarpynna (A-rpymnmna)» U «1o004Has
noarpynna (b-rpymnmna)», mansie 1 0oJbIINe IEPUOBI, COOTHOCUTH 0003HAYEHUS, KOTOPbIE UMEIOTCS
B NEPUOIUYECKON TaONHUIe, C YUCIOBBIMH XapaKTEPUCTHUKAMH CTPOCHHUS aTOMOB XHMHYECKHX
3JIEMEHTOB (COCTaB U 3apsij SApa, 00IIee YUCIO IEKTPOHOB U PACIPENEICHUE UX MO 3JIEKTPOHHBIM
CJIOSIM), OOBACHATH OOLIME 3aKOHOMEPHOCTU B U3MEHEHHH CBOMCTB 3JIEMEHTOB U UX COEAMHEHHH B
npejenax MajblX IepUOJOB U IIIaBHBIX HOATPYII ¢ YYETOM CTPOEHHS UX aTOMOB;
KJ1accu(UIUpPOBaTh XMMUYECKUE 3JIEMEHThI, HEOPraHMUECKUE BELIECTBA, XUMHUECKUE peakiuu (1o
YHUCIy M COCTaBy YYAaCTBYIOIIMX B pEaKIUM BEIIECTB, MO TEMJIOBOMY 3(PQeKTy, 0 H3MEHEHHIO
CTENEHEN OKUCIICHNUS XUMHUYECKUX 3JIEMEHTOB);

XapakTepu3oBaTh (ONMUCHIBATh) OOIIKME M cHenuduueckrue XMMHUYECKHE CBONCTBA MPOCTBIX U
CIIO)KHBIX BEILECTB, MOATBEPKIasi ONUCAHUE MPUMEPAMU MOJIEKYJISIPHBIX W MOHHBIX YpaBHEHUM
COOTBETCTBYIOLINX XUMUUECKUX PEAKIIHA;

COCTaBJISITh YPaBHEHUS AJIEKTPOJIUTUUYECKON IUCCOLMAIMM KUCIOT, LIEN04Yed U coJied, MOJHbIE U
COKpaIlléHHbIE YPaBHEHUS peaklUil HMOHHOro OOMEHA, ypaBHEHHUS peakUuil, MOATBEPXKIAIOLIMX
CYIIECTBOBAHHUE T€HETUUYECKON CBSI3U MEXKIY BEILECTBAMU PA3JIUYHBIX KJIACCOB;

pPacKpbIBaTh CYHIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX DPEAKIMM IMOCPEACTBOM COCTaBJICHMS
3JIEKTPOHHOTO OajaHca 3TUX PEAKIIM;

IIPOrHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT UX CTPOEHHS, BO3MOXHOCTH ITPOTEKaHUs
XUMHUYECKHX MPEBPALLCHNH B Pa3IMUHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJIEKYJSIPHYI0O M MOJIIDHYKO MAacChl BEILECTB, MAaCCOBYHO JIOJIIO
XUMHUYECKOIO JJIEeMEHTa MO0 (opMysne COEIMHEHHS, MacCOBYIO JOJIO0 BEIIECTBA B PAacTBOPE,
MIPOBOAUTH PAcU€ThI [0 YPaBHEHHUIO XUMUYECKOM peaKkIuy;

coOnrofaTh IpaBUJa IMOJIB30BAHMUSI XMMHMUYECKON MocyAod M 1a00opaTOpHBIM OOOpyHOBaHUEM, a
TaK)Xe IpaBujia OOpallleHUs C BELIECTBAMU B COOTBETCTBMM C HHCTPYKLUSMHU IO BBIMNOJIHEHMIO
71a00paTOPHBIX XMUMHUYECKHX OIBITOB MO TMOJYYEHHI0O U COOMpPAaHUIO Ta3000pa3HBIX BELIECTB
(aMmMmaka M yrieKucioro rasa);

IIPOBOAMTH PEAKIIMH, OATBEPKAAIOIINE KaUECTBEHHBIN COCTaB Pa3jIMYHbIX BEIIECTB: paclo3HaBaTh
OIBITHBIM ITYTEM XJIOpUI-, OpOMHI-, HOAUM-, KapOOHAT-, PocdaT-, CHIMKAT-, CylIb(haT-, THAPOKCU-
MOHBI, KATUOHBl AMMOHUSI U MOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX pacTBOpax
HEOpPraHMYECKUX BEILECTB;

MPUMEHSTh OCHOBHBIE ONEpAlMy MBICIUTEIbHON NE€ATEeIbHOCTH — aHallu3 M CHUHTE3, CPaBHEHUE,
0000I1IeHHe, CHCTEMAaTU3aLUIO, BBISIBIEHUE NPUYUHHO-CIECICTBEHHBIX CBS3eH — JUId HM3y4YEeHUs
CBOMCTB BELIECTB M XUMHMUYECKHX pEaKLUH, €CTeCTBEHHO-HAyYHbIE METOAbl IO3HAHUA —
HabIt0/IeHne, U3MEPEHNE, MOJIEIMPOBAHNE, IKCIIEPUMEHT (pealbHbIN U MBICIICHHBIH).



TEMATHUYECKOE ITNTAHUPOBAHUE

8 KJIACC
Ne HaumenoBaHnuepasaeioB u KoaunyecrBouacos JaexkTpoHHbIe (HU(pPOBHIE)
n/n TEMIIPOrpaMMbI Bcero KoHTposbHbIepadoThI IMpakTnyecknepadoTbl o0pasoBaTebHbIEPECYPChHI
Paznen 1.IlepBoHavyaibHbIeXUMHYECKHECTIOHSATHS
Xumusi — BaxkHas 00J1acTh
11 €CTECTBO3HAHUSA U 5 0 2 bubmuorexa [JOK
MPAKTUYECKOU JIeSITETbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
19 BemecTBa 1 xuMudeckue 15 1 0 bu6mmoreka [IOK
peakuuu https://m.edso0.ru/7f41837¢
Utoro no pazneny 20
Pazjen 2.BaxuHeiimme npeacTaBuTe/ M HEOPraHNYECKHUX BelleCTB
21 Boznyx. Kucnopon. [Tousitue 06 6 0 0 bu6mmoreka [IOK
OKCcHIIax https://m.edsoo.ru/7f41837¢c
99 Bonopoa. Ilonstue o kucnorax 8 0 1 bu6mmorexa [IOK
U COJSIX https://m.edso00.ru/7f41837c
53 Bona. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [JOK
OCHOBaHHMSX https://m.edso00.ru/7f41837c
54 OCHOBHBIC KIIACCHI 11 1 1 bu6mmoreka [JOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837c
Hroro o pazneny 30

Paznen 3.11epuoanyecknii 3akoH u [lepuognyeckasi cucrema xumnueckux 3jeMeHToB . U. MenneneeBa. CtpoeHue aToM0oB. XMMHUYECKAasl CBSA3b.
OKHCIUTEIbHO-BOCCTAHOBHUTEIbHbIEC PeaKIul

3.1

[lepronnueckuii 3aKOH U
[Tepuoanueckas cucrtema
XUMHYECKHX d1eMeHToB /1. H.
Menpene-eBa. CTpoeHue aroma

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837¢c
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XuUMH4YecKas CBI3b.

3.9 0 8 bu6mmoreka [IOK
' KHCITCIRHO https://m.edso00.ru/7f41837¢
BOCCTAHOBUTCJIILHEBIC peaKHI/II/I
o 15 bu6mmoreka [IOK
TOTO 1o pasiieity https://m.edso0.ru/7f41837¢
p 3 bubmuorexa [JOK
C3CPBHOC BpeMi https://m.eds00.ru/7f41837¢
OBII[EE KOJIMYECTBO YACOB 10 68

I[TPOT'PAMME
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9 KVIACC

TemMaTn4yeckoe IJIAHUPOBAHME.

KonunyecrtBo 4yacoB DJIEeKTPOHHBIE
HaumeHnoBaHue pa3esioB U TeM uudpoBbIie
Ne n/m P Konrtpoasnbie Ilpakruueckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Paznen 1.BemecTBO U XMMHYECKHE PeaKIIUU
11 [ToBTOpEeHME U yrayOieHne 3HAHUN 5 1 0 bubnnorexka HOK
' OCHOBHBIX Pa3/IeJIoB Kypca 8 kiacca https://m.edso0.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XMMHYECKHUX 4 0 0 bubnnorexa [HOK
' peaxiuit https://m.edsoo.ru/7f41a636
13 DNEKTPOIUTHYECKAs TUCCOLUALIHS. 8 1 1 bubnuorexa [JOK
' XUMHUYECKUE PEaKIIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Utoro no pazneny 17
Paznen 2.HemeTauibl U UX cOeIMHEHUS
91 OO01mas XxapakTepruCcCTHKa XUMUIESCKIX 4 0 1 bubnnoreka [JOK
' anemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepruCcTHKa XUMUIECKUX
2.2 BHGL;eHTOE VIAI-)r ninbl. Cepa u eé 6 0 0 bubmorexa HOK
' PYTHEL. S-Ep https://m.eds00.ru/7f41a636
COETMHEHUS
OO6m1ast XxapakTepruCTUKa XUMUYECKHUX Bt 1OK
UOJINOTEeKA
2.3 VA- LA 7 0 1
OTICMCHTOB TPYMIEL A3OT, ocop  nx https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mmas XxapakTepuCTHKa XUMHUIESCKUX
2.4 anemenToB IVA-rpymnnel. Yrneposn u 8 1 2 bubmorexa [TOK
' . PYHHIEL p https://m.edsoo.ru/7f41a636
KPEMHUH ¥ UX COCAMHCHHUS
Hroro no paszneny 25
Pazgen 3.Meta/uibl 1 MX COeIMHEHUS
3.1 OO0mre cBoiicTBa METAJIOB 4 0 0 bubnnorexa [IOK

https://m.edsoo.ru/7f41a636
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bubmuorexa [JOK

2 B I 1

3 aKHEHUIINE METAIIBI U UX COEINHEHUS 6 https://m.edsoo.ru/7f412636
Wroro mo pazneny 20
Paznen 4. Xumus u oOKpy:Kamomas cpeaa

4.1 BemectBa 1 MaTepuaibl B )KU3HU YEIOBEKA 3 bubmorexa HOK
' m P https://m.eds00.ru/7f41a636
Utoro mo pazneny 3
PesepBHOE Bpems 3 bubmmorexa [JOK

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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
N KoaunyecTBo 4yacoB Jata DJIeKTPOHHbIe HH(POBbIE
R Tema ypoka Kontpoasubie  Ilpakruyeckne o6pazoBaTe/bHbIE
n/n Bcero U3Yy4YeHHS
padoThI padoThI pecypchl
IIpenmeT xumuu. Posib XUMUM B *KU3HU YEJIOBEKA. bubmoreka [{OK
1 1 .09.202
Tena u BermecTBa 0 0 05.09.2023 https://m.edsoo.ru/ff0d210c
bubmmoreka [JOK
2 [NonsTre o MeToax MO3HAHMS B XUMHUH 1 0 0 05.09.2023 https://m.edsoo.ru/ff0d227e
3 Hf(sa;( T: Zecm pa60§ . N9016 ?pj Bmi pZZZTj l:) 1 0 1 12.09.2023  Dnomorexa LIOK
HabOPATOPHIL I HIPHEMBT ODPALLCHILE € JabOPATOPHbIM o https://m.edso0.ru/ff0d23dc
000pyI0BaHUEM»
YucTele BemecTBa 1 cmecu. CriocoObl pa3neneHus Bu6mmoreka [IOK
4 cMmecei 1 0 0 12.09.2023 https://m.edsoo.ru/ff0d26ca
5 [IpakTrueckas padora Ne 2 «Pva3)1€JICHI/IC cMmecei (Ha 1 0 1 19.09.2023 Bbubanoreka [HOK
IPUMEPE OYUCTKU TIOBAPEHHOM COIN )» https://m.edsoo.ru/ff0d28c8
bubnmnoreka IJOK
6 ATOMBI U MOJIEKYJIBI 1 0 0 19.09.2023 https://m.edsoo.ru/f0d2a6e
XUMHYECKHEe 3TeMEHThI. 3HaKH (CHMBOJIBI) bubanoreka [HOK
! XHMHYECKHUX AJIEMEHTOB 1 0 0 26.09.2023 https://m.edsoo.ru/ff0d2be8
butmmoreka [IOK
IT 1 26.09.202
8 POCTBIC U CIIOKHBIE BEIIECTBA 0 0 6.09.2023 https://m.edsoo.ru/ffod2a6e
butmmoreka [IOK
9 ATOMHO-MOJIEKYJISIPHOE YICHUE 1 0 0 03.10.2023 https://m.eds00.ru/f0d2d50
3aKOH MMOCTOSIHCTBA COCTaBa BEUIECTB. XUMHUECKast BuGmiorexa LIOK
10 (dopmyna. BaneHTHOCTS aTOMOB XUMHYECKHX 1 0 0 03.10.2023 https./ /(r)nie ds0o.ru/ffod2eae
2JIEMEHTOB
11 OtHocuTenbHas aToMHas Mmacca. OTHOCUTENbHAs 1 0 0 10.10.2023 Bbub6immoreka [IOK
MOJIEKYJISIpHAst Macca https://m.edsoo.ru/ff0d323c
MaccoBas 105151 XMMHUYECKOI0 3JIEMEHTA B bubmuoreka [IOK
12 1 10.10.202
COEUHEHUN 0 0 0.10.2023 https://m.edsoo.ru/ff0d350c
13 Konnuectso Beniectsa. Monb. MonsipHas Macca 1 0 0 17.10.2023  bubGmmoreka LIOK
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https://m.edsoo.ru/ff0d5230

du3ndeckue U XUMUICCKUE SIBICHUSI. X IMUYCCKas

butmmoreka [IOK

14 17.10.2023
peaxims https://m.edsoo.ru/ff0d37fa
IIpu3Haky U yca0BUs NPOTEKAHUS XUMUYECKUX bubmoreka [JOK
15 24.10.2023
peaxiuii https://m.edsoo.ru/ff0d3al6
3aKOoH cOXpaHEHHs MacChl BEMIECTB. XMUMUYECCKHE Bu6mmoreka LIOK
16 24.10.2023
ypaBHEHHS https://m.edsoo.ru/ff0d3b88
17 BrrunciieHust KOMM4ecTBa, Macchl BEIIECTBA MO 31.10.2023 Bu6mmoreka LIOK
YPABHEHUSIM XUMUYECKUX PEAKIMI o https://m.edsoo.ru/ff0d5708
18 Kiraccudukanus XuMHIeCKUX peakui (CoeTHHCHHSI, 31.10.2023 bubmoreka [{OK
PpasioKeHus, 3aMelIeH s, 0OMeHa) o https://m.edsoo.ru/ff0d3f34
19 M. B. JIoOMOHOCOB — Y4YE€HBIA-2)HIUKIIONEIUCT. 07.11.2023 bubnnorexa LIOK
OGo0IeHre U CHCTeMaTH3aIHI3HAHUI o https://m.edsoo.ru/ff0d40c4
20 KontponbHas padora Nel mo Teme «Bemiectsa u 07.11.2023 Bu6mmoreka [IOK
XUMHUYCCKHE PEAKITHI https://m.edsoo.ru/ff0d4290
21 Bosnyx — cmecs razos. CocraB Bozayxa. Kucnopon 14.11.2023 bubmmnoreka [HOK
— DJIEMEHT M TIPOCTOE BeecTBo. O30H o https://m.edsoo.ru/ff0d448e
29 duznveckre 1 XUMUYEeCKHe CBOMCTBA KUCIOpOAa 14.11.2023 Bu6mmoreka [IOK
(peakuuu okucieHus1, roperne). [ToHATHEOOOKCHIAX o https://m.edsoo.ru/ff0d4614
CriocoObl oTy4eHUs KHCI0poaa B 1abopaTopuu U bu6imoreka [IOK
23 21.11.2023
POMBIIIIEHHOCTH. [IpUMEeHEHHEKHCITOpO/Ia https://m.edsoo.ru/ff0d497a
y T:HHSBOH 3@3);1: xm:lnqzcxon ;)Ke:;(unn, HIOHSTHE O )L 112023 BiGmmorexa LIOK
TEPMOXUMUY M ypaBHEHHH - U A1,
P P ’ https://m.edsoo.ru/ff0d4790
SHIOTEPMUYECKUX PEAKIIUSIX
TomnuBo (HedTh, yrois u MeTaH). 3arps3HEeHHE bu6imoreka [IOK
25 28.11.2023
BO3/yXa, CIOCOOBI €ro MPe0oTBPAIICHHS https://m.edsoo.ru/ff0d4c4a
[paktrdeckas padora Ne 3 o Teme «Ilonyuenue n bu6mmotexa [IOK
26 z 28.11.2023
cobupaHue KUCITOPOa, H3yIEHHE €r0 CBONCTBY https://m.edsoo.ru/ff0d4ae2
97 Bozropoa — 31eMeHT U IpOCTOE BELIECTBO. bu6mmoTtexa [IOK
Haxoxpnenue B nmpupome https://m.edsoo.ru/ff0d4dd0
28 PusnvecKre 1 XUMUYECKHE CBOMCTBA BOJOPOA. Bbu6imoreka [IOK
IMpumeHenue BoIOpoIa https://m.edsoo.ru/ff0d4ddo
29 TloHsITHE O KHUCITOTAX M COJISAX bu6nmoreka IJOK
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30 Crioco0bI mojtyue 0/10poza B 1abopaTo Bubmmorexa LIOK
1 B THOMYHCHIA BOTOPOAA B JaDOPATOPHH https://m.edsoo.ru/ff0d4dd0
[IpakTudaeckas padora Ne 4 mo reme «llomydenue u bubmoreka [JOK
31 N
coOupaHue BOJIOPOIa, NU3yYCHHUE €r0 CBOWCTBY https://m.edsoo.ru/ff0d4f42
bubmuoreka [IOK
32 M i 00BE .3 A
OJIAPHBIT ODBEM rasos. JAKoH ABOranpo https://m.edsoo.ru/ff0d542e
33 Breruncienus 06bEMa, KOIMYSCTBA BEIIECTBA T'a3a 10 bubmuoreka [IOK
€ro U3BECTHOMY KOJIMYECTBY BEIIECTBA WK 00BEMY https://m.edsoo.ru/ff0d55a0
34 Brruncnennst 06bEMOB ra3oB 10 YPaBHEHUIO PEAKITHH bubmmoreka [HOK
Ha OCHOBE 3aKOHA 00BEMHBIX OTHOIIECHHI Ta30B https://m.edsoo.ru/ff0d5708
35 dusnyeckre 1 XUMUIECKUE CBOMCTBA BOIBI brbmmorexa LIOK
A https://m.edsoo.ru/ff0d587a
bubnnorexa LIOK
i, I1
36 CocraB ocHoBanuii. [lonsTHE 00 MHAMKATOPAX https://m.edsoo.ru/f0d59e2
HCHAChI HHBI TBOPBHI. Bast AB TB.
B P P AOIA BEL https://m.edsoo.ru/ff0d5b40
B pacTBOpe
II 6ota Ne 5 {l
3% pacraopos conpeseaoli naceosofi toneli 16012024 PHETOTERa LOK
P PO pel A o https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTponbhas pabora Ne2 o teme «Kucmopo. 93.01.2024 bubnuotexa [IOK
Bomopoa. Boma» https://m.edsoo.ru/ff0d6342
bu6 OK
40 Oxcuppl: coctas, KnaccupUKalys, HOMEHKIATypa 23.01.2024 h;p::I;/(:r::;i(I)_}).ru Iff0d664e
TlonmydyeHne u XMMUYECKUE CBOMCTBA KUCIIOTHBIX, bubmmoreka [IOK
41
OCHOBHBIX M aM()OTEPHBIX OKCHJIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHus: cocTaB, Ki1accurKanys, HOMEHKIATypa Bubmiorexa LIOK
’ ’ L P https://m.edsoo.ru/ff0d67ca
43 Ilonyuenue €CKHE CBOMCTBA OCHOBAHUI bubmoreica LIOK
JIYUCHUEC U XUMHNYCCKHU BOUCTB HOBAHUU
y https://m.edsoo.ru/ff0d67ca
bu6nmoreka IJOK
44 Kucnotsl: cocras, kiaccudukanis, HOMEHKIATypa

https://m.edsoo.ru/ffOdfee2
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butmmoreka [IOK

45 [Hony4yeHne u XUMHUYECKUE CBOMCTBA KHCIOT https://m.edsoo.ru/ffodfee?
46 Conu (cpennue): HOMEHKIIATypa, CIIOCOOBI bubmoreka [{OK
HOJTyYCHUS], XUMHYECKUE CBOHCTBA https://m.edso0.ru/00ad9474
[Ipaktnyeckas padota Ne 6. Pemienue
47 3KinepnMeHTaniHHx 3aga4 o TeMe «OCHOBHBIC bubmoreia LIOK
. https://m.edsoo.ru/00ad9b7c
KJIACCHl HEOPTAaHUIECKHUX COETHMHEHUI
48 I'ermeTndeckast cBsI3b MEXKIY KaccaMu bubmmoreka [IOK
HEOPraHMYECKUX COCTUHECHUI https://m.edsoo.ru/00ad9a50
. bubmuoreka [IOK
49 O06001eHne u cuCcTeMaTU3anys 3HaHUH https://m.eds00.ru/00ad9ch2
50 KonTponbaas padora Ne3 no Teme "OcHOBHBIC bubmmoreka [HOK
KJIaCChI HEOPTaHUYECKUX COCTUHEHHNA" https://m.edsoo.ru/00ad9ela
51 IlepBBIe TOMBITKY KIACCUPUKAITIN XUMHIECKUX bubmmnoreka [HOK
3eMeHTOB. [ToHATHE O TPYIIax CXOTHBIX JIEMEHTOB https://m.edsoo.ru/00ad9ffa
59 [Tepuoanueckuii 3akoH u [lepuoanueckas cucrema Bu6mmoreka [IOK
XuMHUecKux daemMenToB J. . Menneneena https://m.edsoo.ru/00ada52c
53 [eproip1, rpyNITbI, TOATPYIIIIEI bubmmorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenne aromoB. CocTaB aTOMHBIX sifiep. M30Tomnbl bubmmorexa LIOK
https://m.edsoo.ru/00ada342
55 CrpoeHue 3eKTPOHHBIX 000JI0UYEeK aTOMOB DJIEMEHTOB bubnuotexa [IOK
IMepuoanueckoit cucremsl 1. 1. Menneneesa https://m.edsoo.ru/00ada6bc
XapakTeprucTHKa XUMUIECKOTO JJIEMEHTA TI0 €ro
56 HOJII)O)KerI/IIO B [lepuonnueckoii cucreme /1. . bubmioreia LIOK
https://m.edsoo.ru/00ada824
Menneneena
3navenue [lepromuaeckoro 3aKoHa JijIsl pa3BUTHS
57 HayKH U HpaKI”)FI/IKi. . 1. MCHI[GJ'IGCJ; —py‘léHHﬁ bubamoreta LIOK
’ https://m.edsoo.ru/00ada96e
NeIaror U rpaxJIaHuH
58 DIIEKTPOOTPHUIIATEIIFHOCTh aTOMOB XUMHUYIECKUX bubmuoreka [IOK
JJIEMEHTOB https://m.edsoo.ru/00adaab8
59 Wonnas xumHu4eckas CBsI3b bubmoreica LIOK

https://m.edsoo.ru/00adac34
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butmmoreka [IOK

60 KoBaneHntHas nonsipHas Xumu4eckasi CBA3b 1 https://m.edsoo.ru/00adaab8
61 KoBanentHas HenonsipHas XuMudecKas CBsI3b 1 bubmorexa LIOK
https://m.edsoo.ru/00adaab9
bubmuoreka [IOK
62 Crertetth OKHCIICHIL ! https://m.edscl)lo.ru/OOadanS
63 OKHCITUTENHHO-BOCCTAHOBUTEIBHBIC PEAKIINU 1 bubmiorexa LIOK
https://m.edsoo.ru/00adb076
64 OKHCIUTETN U BOCCTAHOBUTEIIH 1 bubmiorexa LIOK
https://m.edso0.ru/00adb076
65 Kontponbnast padota Ne4 mo teme «CtpoeHue aToma. 1 Bu6mmoreka [IOK
XUMHUECKast CBA3LY https://m.edsoo0.ru/00adb486
66 PesepBHBIif ypok. O000IIeHNE U CHCTEMAaTH3AIH 1 bubmmoreka [HOK
3HAHUH https://m.edsoo.ru/00adb33c
67 PesepBHBIif ypok. O000IIeHNE U CHCTEMAaTH3AIHS 1 bubmmoreka [HOK
3HAHUI https://m.edsoo.ru/00ad9ch2
68 PesepsHslii ypok. O6001I€HUE U CHCTEMATH3AIHS 1 Bu6mmoreka [IOK
3HAHUN https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 TTPOTPAMME 68
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9 KJIACC

IMoypouHoe niiaHupoBaHue.

Ne Kouu4yecTBO 4acon Jata DyieKTPOHHbBIE N (PPOBLIE
n/ | Temaypoka Becer  Kourponbubt = Ilpaktuyeckn S — o0pasoBaTe/ibHbIE
I 0 € padoThI € padoThI pecypcsl
[Tepuoanueckuii 3axoH. llepuonnueckas cucreMa XUMUYECKUX bubmmorexa LIOK
1 CPHOAITICCIHI SAKOH. HICPHOAITCCIar CHETEMA © 1 0 0 https://m.edsoo.ru/00adb59
anemenToB JI. 1. MennaeneeBa o
3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB XUMHUYECKHX JIEMEHTOB bubmmoreica LIOK
2 p 1 0 0 https://m.edsoo.ru/00adb6b
MEPBBIX TPEX TEPHOIOB 6
butnuoreka LIOK
3 Kraccuukanus 1 HOMEHKJIATypa HEOPraHUYECKHUX BEIICCTB 1 0 0 https://m.edsoo.ru/00adb7e
2
4 Buer XuMraecKoi CBSI3M M THUIBI KPUCTAUIMIECKUX PEIIETOK 1 0 0 bubmmorexa LIOK
https://m.edsoo.ru/00adbac6
5 KonTtposbHas padora Nel no teme «[loBTOpeHHE U yriyOieHHe 1 1 0
3HAHUI OCHOBHBIX Pa3JesioB Kypca 8 Kiaccay
Knaccuguka €CKHX peakIuii 1o pa3 bubmoreia LIOK
naccupUKaIMsI XUMUIECKUX uii 1 JTHYHBIM
6 t et P 1 0 0 https://m.edsoo.ru/00adbcb
MPU3HAKAM 0
7 [TonsTre o ckopocT xuMH4YecKkoi peakiuu. [lonsarue o 1 0 0 bubanoreka [HOK
TOMOTEHHBIX U TE€TEPOreHHBIX PEaKIIUIX https://m.edsoo.ru/00adbe9a
[MousTHE O XI/IMI/ILICCK?M paBHOBecur. DaKTOPHI, BIUSIONINE HA BiGmmorexa LIOK
8 CKOPOCTh XMMHUYECKOM Peaklny U TOJI0KEHNE XUMUIECKOTO 1 0 0 https://m.edsoo.ru/00adc28c
paBHOBECHSI T '
bub. OK
9 OKHUCITUTETHHO —BOCCTAHOBHUTEIILHBIC PEAKITHN 1 0 0 hgp?;;;;i;ii ru/00adcade
Teopus snexTponuTrdeckoi auccounanuu. CuiabHbIe U cialdbie bubmoreia LIOK
10 P P AHCCORHATIT. 1 0 0 https://m.edsoo.ru/00adcd6
AIIEKTPOJIATHI g
butmmoreka [IOK
11 HoHHbIe ypaBHEHUSI peaKiii 1 0 0 https://m.edsoo.ru/00add44

8
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XUMHUYECKHE CBOICTBA KUCIOT U OCHOBAHUII B CBETE

butmmoreka [IOK

12 . . https://m.edsoo.ru/00add5d
npeacTaBiIeHuil 00 ANEKTPOTUTUIECKOH ArCcCOnran 3
XUMHIECKHE CBOMCTBA COJICH B CBETE MPEICTaBICHUH 00 brbmmorexa LIOK
13 . https://m.eds00.ru/00add8b
AIIEKTPOIIUTHYECKON TUCCOLUAIIIH )
bub6nmoreka [JOK
14 [MonsiTue o ruapONIN3e coeit https://m.edso0.ru/00add9d
4
bubmmoreka [JOK
15 OO600IICHHE U CHCTEMATH3AITUsI 3HAHU I https://m.edsoo.ru/00addd1
2
16 [paktuueckas padota Ne 1. «Pemenne sxciepuMeHTaIbHBIX Bu6mmoreka [IOK
3a1a9» https://m.edsoo.ru/00addbfa
17 KonTponbHas padora No2 mo teme «DIeKTPOTUTHIECKAS bubmmnoreka [HOK
JCCOoaIist. XUMHYECKUE PEAKIMU B PACTBOPAX» https://m.edsoo.ru/00addec0
18 OO0mas XxapakTepUCTHKA TAIOT¢HOB. X UMHUYECKHE CBOMCTBA Ha Bbubanoreka [HOK
npuMepe XJopa. https://m.edsoo.ru/00addfe2
Xnoposogopoa. CossiHast KHCTIOTa, XUMUYECKHUE CBOMCTBA bubmorexa LIOK
19 ’ ’ https://m.edsoo.ru/00ade10
MoJTy4eHue, MPUMEHEHNE 4
[Ipaktnueckas padora Ne 2 o Teme «llomydeHue consiHOI bubamoretca LIOK
20 i N https://m.edsoo.ru/00ade34
KHCJIOTBI, U3yUeHHE €€ CBOWCTBY 3
Brruncnenus mo ypaBHeHUSIM XUMUYECKUX PEAKIUNA, €CITH OHH bubmmorexa LIOK
21 ’ https://m.edsoo.ru/00ade48
W3 PEareHTOB J1aH B U30BITKE 3
butmmoreka [JOK
22 OO01mas xapakTepUuCTHKa 3JIEMEHTOB VIA-TpyIIIibI https://m.edsoo.ru/00ade64a
23 AnnotpornHbie MojuduKanun cepbl. HaxoxneHue cepsl 1 €€ bu6mmoTtexa [IOK
COEMHEHUH B TIPUPO/IE. XUMHUIECKHECBOMCTBACEPHI https://m.edsoo.ru/00ade64a
bu6nmoreka IJOK
24 CepoBoaopos, cTpoeHue, GU3NIeCKre U XUMUYECKIE CBOMCTBA https://m.edsoo.ru/00ade80

2



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
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OKCI/I,Z[LI CCPLI. CepHaﬂ KHCJIO0Ta, (1)I/I3I/IIICCKI/IC 1 XUMHYCCKHEC

butmmoreka [IOK

25 CBOMCTBA, IPUMEHEHHE https://m.edsoo.ru/00adea28
XUMHUYECKHE PEAKLUH, JISKAIINE B OCHOBE IPOMBIIIJIEHHOTO
26 croco0a NMoJy4YeHHs CEPHON KUCIIOTHI. bubaunoreka [JOK
XUMHUYECKOe3arps3HEHUEOKPYKAIOIICHCPEIBICOCANHEHUSIMUCED https://m.edsoo.ru/00adec8a
Bl
27 Brruucnenue MaccoBOi JOIM BBIXOJA MIPOAYKTA PEAKLIUH bubmoreia LIOK
https://m.edsoo.ru/00adec8a
OO61rast XapakTepHCTHKA 3JIEMEHTOB V A-Tpymnmbl. A30T,
28 pacilpocmr;HeHIEe B IIPHPOJIC (1)1/13qu01<1/1: }I/]I XUMHUYECKHE bubmmorexa LOK
. ’ https://m.edsoo.ru/00adeeat
CBOHCTBa
29 AMMuak, ero pu3NIecKre U XUMUIECKHE CBOMCTBA, TIOTYICHHUE U bubmmoreka [HOK
NPUMEHCHUE https://m.edsoo.ru/00adf004
30 [Mpaktuueckas padora Ne 3 o teme «IlomyueHne ammuaka, Bu6mmoreka [IOK
U3y4EHHE er0 CBONCTBY https://m.edso0.ru/00adf180
31 A30THas KUCIIOTa, € PU3NIECKHE U XUMUYCCKHE CBOMCTBA bubmiorexa LIOK
’ https://m.eds00.ru/00adf306
Hcnonb3oBaHre HUTPATOB U COJICH aMMOHUS B KAYeCTBE
32 MUHEPAIHHBIX yz[o6§eHm71. XUMUYECKOe 3arps3HeHne bubmoreta LIOK
. https://m.edsoo.ru/00adf518
OKpY’KalOIIeH cpellbl COEANHEHUSIMH a30Ta
33 Docdop. Oxcun pocdopa (V) u pochopHast kuciora, bu6imoreka [IOK
(bu3HYecKre U XMMHUYECKHE CBOMCTBA, MOJIYYCHHE https://m.edsoo.ru/00adf68a
34 Hcnonb3oBanue GpochaToB B KauecTBE MUHEPATBHBIX bubanoreka [HOK
ynoOpeHuit. 3arps3sHeHre NPUPOAHON cpelbl hocharamu https://m.edso0.ru/00adfc20
35 VYraepon, pacnpocTpaHeHue B IpUpoie, GU3nvecKue u bu6imoreka [IOK
XAMHWYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
36 Oxcupl yriiepoja, ux Gpu3ndeckue 1 XUMUIECKHUE CBOWCTBA. bubnmnoreka [HOK
DKOJIOru4ecKHe MpodIeMbl, CB3aHHbIE ¢ OKCHIoM yriepoaa (IV) https://m.edsoo.ru/00adfebe
37 VYronbHas KHCI0Ta U €€ CONH bubamoreia LIOK
https://m.edso0.ru/00ae006¢c
38 [Ipaktnueckas padora Ne 4 o Teme "IlonydeHue yriekucioro Bbu6imoreka [IOK
raza. KauecTBennas peakius Ha kapOoHaT-HOH" https://m.edsoo.ru/00ae027e
39 [lepBoHavyanbHBIE MOHATHS 00 OPTAHMYECKUX BEIIECTBAX KaK O Bbu6imoreka [IOK

COCTMHECHUSIX yTiepoa

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

40 Kpenritit  €ro coeputheris https://m.edsoo.ru/00ae080a
41 [Ipaxtrueckas padora Ne 5. Permenne skciepruMeHTaIbHBIX bubmoreka [{OK
3a71a4 110 Teme «BaxkHeHle HeMeTaluIbl U UX COCIUHEHUS» https://m.edso0.ru/00ae0bf2
KonTponbHas padora Ne3 no teme «BakHelIe HEeMETauTbl | bubaunoreka [JOK
42
HX COCIUHCHHI https://m.edsoo.ru/00ae0el8
OO01mas XxapakTepUCTHKA XUMHUUECKUX JICMEHTOB — METAJLJIOB.
43 Melll“laJIHI/I‘{I;CKaHpCBH?,B ¥ MeTaJUTHIeCKasi KpHCTAJUTHIeCKas brbmmorexa LIOK
. . https://m.edsoo.ru/00ael103e
pemérka. du3nueckre CBOWCTBA METAJIOB
XUMHUECKUE CBOMCTBA METAJIIOB. DIEKTPOXUMHUUYECKHUNA Psif bubmoreica LIOK
44 N https://m.edsoo.ru/00ael15
HaIpPSDKCHUN METaJIOB 6
Ob6mue croco6s! momy4yeHust MetauioB. CriiaBel. Beraucienus bubmmnoreka [HOK
45 10 YPaBHCHUSIM XUMUYECKUX PEAKIIUii, €CII O/IMH U3 PEarcHTOB https://m.edsoo.ru/00ae115
COJICPXKUT TIPUMECH 6
bubnmnoreka IJOK
46 IToHsATHE 0 KOPPO3UH METAIIOB https://m.edso0.ru/00ael27
8
bubmmoreka [IOK
47 I{eno4yHble METAIIE] https://m.edsoo.ru/00ael4b
2
bubmmoreka [IOK
48 OKCHIBI U TUAPOKCHU/IBI HATPHSI U KAJTUS https://m.edsoo.ru/00ael4b
2
49 [IemoyHo3eMeIbHBIC METAIUIBI — KaJIbLMI 1 MarHui bu6morexa HOK
https://m.edsoo.ru/00ae15e8
50 Bakueiimme coeTUHEHNS KaJbIIAS bubmmorexa [TOK
https://m.edsoo0.ru/00ae15e8
51 O0001IeHNE U CHCTEMATHU3aLMs 3HAHUI
butmmoreka [IOK
52 JKEcTKOoCTh BOJIBI U CIIOCOOBI €€ yCTpaHeHHUS https://m.edso0.ru/00ae188
6
53 [Ipaktnueckas padora Ne 6 o Teme "XKEcTKOCTH BOABI U METOIBI Bbu6imoreka [IOK

e€ ycTpaneHus"

https://m.edsoo.ru/00aelae8
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butmmoreka [IOK

>4 AmioMHHi https://m.edso0o.ru/00aelc64
55 AmMdoTepHbIe CBOMCTBAa OKCH/Ia U TUAPOKCH/IA BH6H_HOTeKa oK
https://m.edso0.ru/00aelc64
bubmuoreka [IOK
56 Keneso https://m.edso00.ru/00ae1d8
6
bubmmoreka [JOK
57 Oxcunpl, ruapokcunsl u conu skesesa (II) u sxemesa (1) https://m.eds00.ru/00ae35¢6
58 O6001enune u cucTeMaTH3ays 3HaHUH
59 [Mpaktudeckas padora Ne 7. Penienne skcriepuMeHTaIBHBIX Bu6mmoreka [IOK
3a/1a4 10 TeMe «BaxkHeime MeTaTbl U UX COSIHHECHUSD) https://m.edsoo.ru/00ae3de8
Brluucnenus no ypaBHEHUSIM XUMUYECKHUX PEAKLUI, €CIIU OJUH bubmmoreka [HOK

60 U3 PEarcHTOB JIaH B U30BITKE WM COJCPIKUT IPHUMECH. https://m.edso0.ru/00ael75
Brruucnenus MaccoBoOi 107 BBIXOa MPOAYKTa PEaKLUU 0

61 O06o001IeHne u cucTeMaTu3anys 3HaHuH

62 KonTponbHas padora Ne4 mo teme «BakHel e MeTaluThl 1 UX
COCITTHECHUSI»

63 BemiectBa 1 MaTtepuranbl B IOBCEIHEBHOM KU3HH YEJIOBEKA bubmoretca LIOK
https://m.eds00.ru/00ae3f50
bubmmoreka [IOK

64 XUMHUYECKOE 3arpsA3HEHNE OKPYIKAIOIIEH CPe/Ibl https://m.edsoo.ru/00ae427
0
bubmmoreka [IOK

65 PoJib XUMHH B PELIIEHHH 3KOJIOTHYECKUX TPOOIEM https://m.edsoo.ru/00ae427
0

66 Pezepsuslii ypok. O0001IeHIE U cHCTEMaTU3alMs 3HAHUH ﬁgggiﬁiﬁii(ﬁf/ 00ae0d0a
bu6nmoreka IJOK

67 PesepBHbIii ypok. O000IIeHNEe U cUcTeMaTH3aIvsI 3SHAHUH https://m.edsoo0.ru/00adb33
c

68 Pezepsublii ypok. O0001I€HIE U cHCTEMaTU3aMs 3HAHUN bubamoreia LIOK

29.05.202

https://m.edsoo.ru/00ad9cb
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

* Xumus, 8 kinace/ I'abpuensu O.C., Octpoymor WU.I'., Ciankos C.A., AkuroHepHOe 00111ecTBO «31aTebCTBO
«[IpocBemiecHue»

* Xumus, 9 knacce/ ['abpuensa O.C., Octpoymos U.I'., CnagkoB C.A., AkunonepHoe o0mectBo «/3xarenscTBo
«ITpocaerieHue»

tabunet: [leproanueckas cucrema XuMuieckux 3nemMeHToB J[.M.MeHzeneena, Tabimiia pacCTBOPUMOCTH,

ANEKTPOXUMHUYECKHN PSIIT HAPSKSHHSI METAIIJIOB

METOJUYECKHUE MATEPHAJIBI U151 YYUTEJISA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30Bbiii-ypoBeHsb. -Peanuzanus-tpedoBanuii-OI'OC-0cHOBHOTO-

o01ero-odpazoBanus.-MeToauueckoe-nocooue-is-yunrens. pdf

IMUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/



