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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOIO o00IIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeILHOM MPOrPaMMBbl OCHOBHOTO 00IIIEro 00pa3oBaHus, MPEACTaBICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBE (henepaabHON paboueii MporpaMMbl BOCIIUTAHUS
U C Y4€TOM KOHIENIMH TpPernojaBaHus ydyeOHOTo mnpeameTa «XuUMHUA» B
oOpazoBaTeabHbIX opraHu3amnusax Poccuiickoit deneparum.

[Iporpamma 1Mo XuMuM Na€T MNPECTaBIECHUE O MEJsAX, OOIIeH CTpaTreruu
oOy4eHHs, BOCTHTAHHS ¥ Pa3BUTHUA OOYYAIOIMIMXCS CPEICTBAMHU Y4eOHOTO
npeaMera, YCTAHABIINBAECT 00s13aTeNbHOE MPEIMETHOE coAepKaHue,
MpeAyCMaTPUBAET PACIPENECICHUE €ro Mo KiaccaM M CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaM IMPOrpaMMbl MO XUMHUHU, ONPEIENAECT KOJIMYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YUYCHHMS XUMHU C Y4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4eOHOro Mpollecca, BO3PACTHBIX
O0COOEHHOCTEW  O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa IS
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTebHON
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30oBaHMs, a TaKKe TPEOOBaAHUN K
pe3yiibTataM 00y4YeHUs] XUMUU Ha YPOBHE LI€JIed U3yYeHUs NPEAMETAa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEIILHON JIEATEILHOCTH O0O0YYaromerocss Mo OCBOCHUIO
y4eOHOTO COJIepKaHUSI.

3HaHMEe XWMHH CIIYKUT OCHOBOM JUisi (POPMHUPOBAHUS MHPOBO33PECHUS
oOyy4aroIierocsi, ero MpeACTaBICHUN O MaTepPUATbHOM E€JUHCTBE MHpPA, BAXKHYIO
pOJib UTPAtOT (POPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DPHEPTrUd M 00 HBOJIOIUHU BEIIECTB B MPUPOJE, O IMYTAX PEHICHUS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTUYECKOM,
MUILIEBOU U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHne xumuu:

CIOCOOCTBYET  pealiM3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHME MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
oOy4arolmmxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOW  y4eOHOM  JIesITEIbHOCTH,
AKCIEPUMEHTANIbHBIX M HCCJIENOBATEIbCKMX YMEHUM, HEOOXOIMMBIX KakK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIQJbIBAET OCHOBBI
LETOCTHOTO B3IJIsia HA €JUHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATAroM B OpMHUPOBAHUU €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH 00YUarOIINXCS;



CIIOCOOCTBYET (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K MIPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTMYECKOE
oOpa3oBaHHe 00YUaIOIINXCSI.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIMPUKON
collepKaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aIalITUPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKU XUMUH Ha ONpPEeAeIEHHOM dTane eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIero 0Opa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUI
OPraHUYEeCKON XUMHH.

CtpykTypa coaepkaHHs MPOTpaMMbl IO XUMHUH CHOPMHUpPOBAHA HA OCHOBE
CUCTEMHOr0O noaxona K €€ m3ydeHnro. CoaeprkaHue CKIIAJbIBACTCS U3 CHUCTEMBI
IOHATUH O XUMUYECKOM IEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUI O XUMHUYECKON
peakuuu. OO0€ 53TH CHUCTEMBI CTPYKTYPHO OPTraHU30BaHbl 10 NPUHIUITY
NOCJIEIOBATEIBHOTO PAa3BUTHUS 3HAHUI HA OCHOBE TEOPETHUECKHUX IMPEICTaBICHUI
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnognyeckoro 3akona /. 1. MenneneeBa Kak OCHOBHOT'O 3aKOHA XUMUHU;

— YY€HHUA O CTPOEHUHU aTOMa U XUMUYECKOM CBA3H;

— TpelacTaBlieHUd 00 3IEKTPOJUTHUYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

Teopernyeckne 3HAHUS PpPacCMATPUBAIOTCS HA OCHOBE JMIMPHYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENIBHO OT OJHOTO
YPOBHS K IPYTOMY, BBITIOJIHSS ()YHKIIMU OOBSICHEHUS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHUS U BO3MOKHOCTEH MPaKTUYECKOTO MPUMEHEHHUS U MOJYyYEHUS U3y4aeMbIX
BEILECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEACTABIICHNUS] O XMMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CUCTEeMHOM MPUPO/Ibl, IEHHOCTHOTO OTHOILIEHUS K HAYYHOMY 3HAaHUIO U METOAaM
NO3HaHUA B Hayke. M3yuyeHue XUMUU MPOMCXOAMT C MPHUBJICYEHUEM 3HAHUU U3
paHee M3YyYEeHHBIX Y4eOHBIX npeameToB: «Okpyxaromuid mupy», «buomorus. 57
KJIacCh» U «Pu3muka. 7 Kiacey.

[Ipy wu3yuyeHUH XUMHUM TPOUCXOAUT (POopMHpPOBaHUE 3HAHUN OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEeATEeIIbHOCTH Y€JIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYPHI. 3a/1aua
y4eOHOTO TMpeaMeTa COCTOUT B (DOPMHUPOBAHUN CHCTEMbl XUMHUYECKUX 3HAHUN —
BOKHEUITUX (PaKTOB, MOHITHI, 3aKOHOB ¥ TEOPETUYECKUX MOJ0KEHUM, JOCTYITHBIX
000011IeHUI MHUPOBO33PEHUECKOT0 XapaKTepa, s3blka HAyKH, B MPUOOLIEHUU K



Hay4YHbIM METOJAaM MO3HAHUS MPU U3yYEHHH BEIIECTB M XMMHUYECKUX PEaKIMii, B
(GbopMUPOBAHNY U Pa3BUTUU TTO3HABATEIBHBIX YMEHHUM U UX IPUMEHEHUH B y4eOHO-
MO3HABATEJIbHOM U y4eOHO-UCCIEN0BATENbCKON IEATEIbHOCTH, OCBOCHUH MPABHII
0e30macHOro 0OpallleHus ¢ BEIIECTBAMU B IIOBCETHEBHOM KU3HH.

[Ipy M3yyeHMU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs Ba)KHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (¢GOpMHpOBaHHE WHTEIUICKTyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY TNPUHATUIO PELICHUH,
CIIOCOOHOM a/lanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM JKU3HU;

—  HampaBJICHHOCTh OOy4YeHUST Ha CHCTeMaTH4ecKoe MpUOOIIeHUE
oOydaromuxcss K CaMOCTOSTEIbHOM MMO3HABATEIbHON JESATENbHOCTH, HAayYHBIM
METOJlaM TO3HaHMs, (HOPMUPYIOIMIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHune yclioBUil, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaIOUTUMUCS
OMbITa PAa3HOOOPA3HON NEATETBHOCTH, MO3HAHHUS W CAMOIO3HAHUS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETECHLIUI), UMEIOIIUX YHHBEPCAIBHOE 3HAYEHUE IS
Pa3IUYHBIX BUJOB JI€ATEIbHOCTH;

— (¢opmupoBanue o0meld (YHKIMOHAIBHOM M  €CTECTBEHHO-HAYYHOMH
IPaMOTHOCTH, B TOM UHUCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKPYAIOIEr0 MHpA, MCIHOJIb3Yysl 3HAHUS W OMbBIT, MOJYYEHHBIE NMPU U3YYECHUU
XUMUH, IPUMEHSTh UX MPU PEIICHUH TPOOJIEM B IOBCETHEBHOM KU3HU U TPYAOBOU
NEATEIbHOCTH;

— (QopmupoBaHue y o0Oyyaromuxcsd T'yMaHUCTHUECKUX OTHOILIEHUH,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HaHUW U1 BBIPAOOTKH 3KOJIOTUYECKU
LEJeCO00pa3HOro TMOBEIEHUSI B OBITY M TPYAOBOM JESITEIIBHOCTH B IEJSIX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHUBAIIMM K OOYUYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOEGHMSI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpPY MpOo(dHIis W HANPaBICHHOCTH NAbHEUIIEro
oOyueHus.

O011ee ynco 4acoB, OTBEAEHHBIX AJII U3YUEHHS] XUMUU Ha YPOBHE OCHOBHOTO
oOmero odpazoBanus, cocraBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJen0), B 9 kiacce — 68 yacoB (2 yaca B HEZICIIO).



COJAEPKAHUE OBYUYEHUA

8 KUIIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€JNOBEKA. XUMHS B CUCTEME HAyK.
Tema u BemecTtBa. PU3WYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHHE
BellecTB. [loHsATHE O MeTogax MO3HaHMS B XUMHH. UMCThIE BEHIECTBA U CMECH.
CriocoObl pa3zeseHus cMecei.

ATOMBI W MOJIEKYJbl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumunyeckasi popmyia. BaleHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cOCTaBa BemlecTB. OTHOcHUTENNbHAsE aTOMHasi Macca. OTHOCUTENbHAs
MOJIEKYJIIpHas Macca. MaccoBast J0J1s1 XMMHUYECKOTO 3JIEMEHTA B COEAMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUI] BemiecTBa. Pacu€rel mo ¢dopmynam
XUMUYECKUX COECTUHEHUN.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHHs Macchl BEUIECTB. XMMHUYECKHe ypaBHEeHUA. Kiaccudukanus
XUMUYECKUX PEAKIUH (COETUHEHUS, PA3I0KEHNUS, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCYJ0M, MpaBuiIaMHu padoThl B JabopaTtopuu u
npuéMaMu oOpalieHust ¢ JJabopaTOPHBIM 00OPYJOBaHUEM, U3YyUEHHE U ONKCAHUE
bu3MUecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIOJCHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE W KOHACHCALMS BOJAbI) U XMMHUYECKUX (FOPEHHE CBEYH, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCAaHWE MPU3HAKOB IMPOTEKAHUS XMMHUYECKUX peakiuil (pa3ioKeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHUE TUAPOKCHUIA
menu (1) mpu HarpeBanuu, B3auMmo/ieiicTBre xene3a ¢ pactBopoM conu meau (1),
U3Y4YEHUE CIOCOOOB PA3JENICHHs] CMECEH: C MOMOILBI0 MAarHuTa, (QUIbTPOBAHUE,
BbITIApUBAHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNUE OUYUCTKH MOBAPEHHOMN
CONMM, HaONIOJIGHWE W  OMNHCAHHME  PE3yJIbTaTOB  MPOBEACHUSA  OIbBITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUsl MAacChl, CO3/JaHHE MOJEJEH MOJIEKYJI
(I1IapOCTEePKHEBBIX ).

BaxHelue npeacTraBuTe M HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucnopox — 3jeMeHT u mpocroe
BemecTBo. HaxoxxaeHuwe kuciaopojga B mIpupoje, (usnueckue M XUMHYECKHe
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [lpumenenne kucimopoaa. CrnocoObl
NOJIy4eHHUs] KuciopoAa B JabopaTOpuud W IPOMBIIUIEHHOCTH. Kpyrosopor
Kucaoposa B mpupojie. O30H — aJIoTpoIHas MOU(pUKALINS KHUCIOPO/a.



TennoBoit 3p(HeKT XUMHUECKON peaklud, TEPMOXUMHUYECKHE YpPaBHEHHUS,
9K30- M JHAOTEPMHUUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUE
BO3lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOS.

Bonopon — aneMeHT u mpocToe BeuecTBo. Haxoxknenue Boaopoaa B IpUpoze,
bu3nUecKue 1 XuMUYECKUEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyueHus. Kucnorsr
Y COJIH.

Monsipabiii 00bEM razoB. Pac4éTsl N0 XUMUUECKUM YPABHEHUSIM.

Odusuyeckrue cBoucTBa BOAbl. Boma kak pacrtBopurens.  PacTBOpBIL
HacelllieHHbIE M HEHACBIIIEHHBIE PACTBOPBI. PacTBOPMMOCTh BEIIECTB B BOJE.
MaccoBast 10711 BellecTBa B pacTBOpe. XUMHUUYECKUE CBOKMCTBA BOABL. OCHOBAHUS.
Pose pacTBOpOB B mpuposie U B XKU3HU 4deiioBeka. KpyroBopoT BOAbBI B IPUPOJE.
3arpsi3HeHre NpUpoaHbIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccudukanusa neopranumdeckux coenuHenuit. Oxcuasl. Knaccuduxarus
OKCHUJIOB:  coyieoOpa3yroiiue  (OCHOBHBIC, KHCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpasyrone. Homenknarypa okcuaoB. Du3nyeckue ©U XUMHUYECKUE
CBOICTBA OKCUJIOB. [lomyueHnne okcuaos.

OcHoBanus. Krmaccupukauus ocHOBaHMI: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHud. HoMeHknatypa ocHoBaHuil. PU3MYECKHE W XHUMHUYECKHE CBOWMCTBA
ocHoBaHuU. [loyyeHre oCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenkinarypa kucior. Ousndeckue u
XHMHYECKHE cBoMcTBa KHCIOT. Psan aktmBHOcTHm MetauioB H. H. bekerosa.
[Tomy4yeHue KUCIoT.

Conu. HomeHnknarypa coneil. @u3nyueckue U XUMUYECKHE CBOMCTBA COJIEH.
[TomyueHue couei.

['eHeTnyeckas CBSI3b MEXKIY KJIACCAMU HEOPTaHUYECKUX COCIUHEHMUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJYyUYEHHUE,
coOupaHue, pacro3HaBaHWE M M3YYCHHE CBOWCTB KHUCJIOPOJa, HaOJIIOJECHUE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCJIOBUS BO3HUKHOBEHUS W
MpeKpaileHus ropenus (moxkapa), 03HaKOMJICHHE C 00pa31laMH OKCUJIOB M OTICAHUE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHE, pACIO3HABAHME M U3y4YEHUE CBOWMCTB
BOJIOpo/ia (TOpeHwue), B3auMo/ieicTrre Bojopoia ¢ okcuaom meau (1) (Bo3amoxHO
WCITI0JIb30BAaHUE BUCOMATEPUAJIOB), HAOIIOACHIE 00PA3I[0B BEIIECTB KOJIUYECTBOM
1 Monb, uccienoBaHHEe OCOOEHHOCTEH pacTBOPEHMsI BEIIECTB C Pa3IMYHON
PacTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C OMPEIEIEHHOW MACCOBOM IOJIEU
pPacTBOPEHHOIO BEIIECTBA, B3aMMOJACHCTBUE BOJABI C METaIaMU (HAaTpHEM H
KaJIbllu€M) (BO3MOXKHO HCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEAOBAHUE
00pa3Ii0B HEOPTAaHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIOEHUE N3MECHEHHUSI
OKpACK{ MHJIMKATOPOB B PACTBOPAaX KUCIOT U IIEJI0YEH, N3yYEHUE B3aUMOICHCTBUS



okcuna meau (1) ¢ pactBopoM cepHOW KUCIOTHI, KUCIOT C METalaMu, peaKkiui
HEUTpaNIU3alMy, TOJYYEHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOTO
MeTaJula APYTUM U3 PacTBOPA COJIM, PELICHUE KCIIEPUMEHTAIBHBIX 337a4 [0 TEME
«BaxHeiine K1accbl HEOPTaHUYECKUX COCTUHEHUIN».

IMepuoauueckud 3axkoH u Ilepuoguueckass cucreMa XUMHYECKHX
aiemMenToB JI. WU. MenpgeneeBa. CtpoeHue aTomMoB. XHMH4YECKasi CBAA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHbBIC PEaKIUU

[lepBble TOMBITKM KIACCU(PUKAIMKU XUMUYECKUX dJeMeHTOB. [loHsiTHE O
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMENbHBIE METaJlIbl,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHbIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnognueckuit 3axoH. Ilepuoandeckas cucTeMa XUMUYECKUX 3JIEMEHTOB /1.
N. Menneneea. Kopotkonepuoanas u jiuuHHonepuoanas hopmsi [lepronnyeckoi
cucreMbl xumuueckux sneMeHToB JI. WM. Menneneesa. Ilepuoasl u rpymnmsl.
OU3NYECKUN CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIbI JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oTonsl. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX  000JIOYEK aTOMOB TepBbIX 20 XMMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoit cucremsl J[. M. MenneneeBa. XapakTepUCTUKAa XUMHUUYECKOIO
AJIEMEHTA 10 ero noyoxeHuro B Ilepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHU paJuyca aTOMOB XHWMHYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIIaM U NEPUOJAM.

3nauenue [lepuoguueckoro 3axkoHa u [lepruoauyeckoil CUCTEMbI XUMUYECKHUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuy€Hbli U
IpaKIaHUH.

Xumuyeckass CBsa3b. KoBajieHTHass (TMOJIIpHAsT UM HEMOJISIPHAs) CBSI3b.
DJEKTPOOTPULIATENBHOCTh XUMUYECKUX 311EMEHTOB. IOHHAs CBS3b.

Crenenp  okuciieHusi.  OKHUCIUTEIIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Iporecchbl OKMCIIEHUs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

M3yueHHE OOpaslloB BEHIECTB METAUIOB M HEMETAIOB, B3aMMOJICHCTBUE
TUAPOKCHAA LHMHKA C pPACTBOPAMHM KHUCJIOT W IIEJIOYEH, IMPOBEICHUE OMBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIU
(ropeHue, peakiuu pas3ioKeHUs, COSTUHEHUS).

Mesicnpeomemmnuie ceasu

Peanuzanus MeXnpeaMETHBIX CBA3€M MPU HM3YYEHHM XUMHUH B 8 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX
MOHSATUM, TAK W MOHATHM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OOmue ecTeCTBEHHO-HAYYHBIC TIOHSTHUS: HAy4YHBIN (DaKT, TUTIOTE3a, TEOPHS,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TePUOIUIHOCTh, HAOJIOIEHUE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@uznka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJIa, SJEKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O00BEM,
arperaTHOe€ COCTOSIHME BEIIEeCTBa, Ta3, (U3NYECKUE BEIMYUHBI, €IHHHIIBI
U3MEPEHUS, KOCMOC, IJTaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE MIOPO/IbI, TOJIE3HbIE
MCKOMNAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[Tepnognueckuii 3akoH. [leproauyeckas cucreMa XMMUYECKUX 3J1IeMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUSI, KAJIBIUS U UX COCAMHEHUN
B COOTBETCTBUU C TMOJIOKEHUEM »dJeMeHTOB B Ilepuomnueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHre BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTAITIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIMA KPUCTAJUIMYECKONW PEHIETKH U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJAaccaM HEOPraHUYECKHUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUUYECKUX BEUIECTB.

Knaccudukaiysa XuMU4ecKuX peakiuii Mo pa3auvyHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIHUM BEIIECTB, MO TEIIoBoMy Hddekty, Mo
W3MEHEHUIO CTENEHEeW OKMUCJICHUSI XMMUYECKHX AJIEMEHTOB, IO 0OpaTUMOCTH, MO
YYaCTHIO KaTajau3aropa). DK30- U DHIOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUIECCKIE
ypaBHEHHUS.

[TonsiTue 0 ckopocTH xumuyeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX M IeTepPOTEHHBIX
peakuusx. [lonsatre o karanuse. [loHsTHE 0 XMMHUUYECKOM paBHOBECUU. DAKTOPHI,
BIIMAIONIME HA CKOPOCTh XHMHYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

pPaBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE  PEAKIMM,  AJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIIBHO-BOCCTAHOBUTEJIBHON ~ PEaKIMH. CocraBiieHME  ypaBHEHUI

OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMi ¢  HCIOJIb30BaHMEM  MeETOJa
AIEKTPOHHOTO OajaHca.



Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHTHI.
Karnonpl, aHMOHBI. MeXaHU3M AMCCOLMALMKM BEIIECTB C PA3JIMYHBIMUA BHJIAMHU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakiiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEaKIUi HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHS peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUNA 00 3IEKTPOJUTUUECKON TUCCOUALIUU.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmasza), CIOKHBIX BEIECTB
(xopuaa HaTpus), UCCIAEAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICHCTBUS  pa3iM4YHBIX  (PAKTOPOB, HCCIEAOBAHHUE  DIEKTPOIPOBOIHOCTHU
pPacTBOPOB BEILIECTB, ITPOIECCa JUCCOLMALIMHI KHCIIOT, IIEJI0YEH U cosel (BO3MOXKHO
UCIOJIb30BaHUE BUAECO MAaTEPUaJIOB), IMPOBEJIECHUE OIBITOB, HIUTIOCTPUPYIOLINX
IPU3HAKK TMPOTEKAHHMsS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJIbI), OIBITOB, WJUIFOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHNil (FOpEHUEe, pPEeaKIUu pas3lIoKEeHUS,
COCMHEHMsI), paclO3HABAHME HEOPraHMYECKUX  BEIIECTB C  MOMOUIBbIO
KAuECTBEHHBIX PEaKIMil HA HOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

Hemeranibl 1 MX coeiMHEHUSA

OOmass xapakTepucTuka rajioreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEeHU OKucieHus. CTpoeHrne U (U3NYECKUEe CBOWCTBA MPOCTHIX
BEILIECTB — TAJIOTEHOB. XMMHUUYECKHE CBOMCTBA HA MPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HEeMeTaJlaMH, uiesnodamu). Xiopooaopod. ConsiHas KHUCIIOTa,
XMMHUYECKME CBOMCTBA, IIOJAy4YeHUE, MNOpuMeHeHue. JlelictBue xjopa U
XJIOPOBOJOPO/Ia HA OPTAaHU3M 4YeJIOBEKa. BaxkHel e X10puabl U UX HAXOXKICHHUE B
IPUPOJE.

Oo6mas xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTHIX BELIECTB — KUCIOPOAA U cepbl. AJUIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKue cBoicTBa cepbl. CepoBOAOPOJ, CTpoeHHE, (PU3HUECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEPbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYECKUE U XUMUYECKUE CBOMCTBA (00IIMe KaK MPeACTaBUTENS
KJlacca KUCIOT U crneurduyeckue). XUMHUUECKUE PEaKlMH, JISKAIUe B OCHOBE
IMPOMBIIIUIEHHOTO CHOco0a MOMy4YeHUsi CepHOM KucaoThl. [Ipumenenue cepHoit
kuciaoTbl. CoNMM CepHOM KHUCIOTHI, KadeCTBEHHAs peakuus Ha CyJb(haT-HuOH.
Haxoxnenue cepbpl M €€ COCNMHEHUNW B TPUPOJIE. XUMHYECKOE 3arpsi3HEHUE
OKpYXaIoIEel Cpelbl COECOUHEHUSMH cepbl (KHUCIOTHBIE JOXKIW, 3arps3HEHHE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MPeI0TBPAIEHHUS.



OOmas xapaktepuctuka 31eMeHTOB VA-rpymnmbsl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHBIE CTETMICHH OKHUCIEHHUSA. A30T, paclpoCTpaHEHHUE B MPUPO/IE,
duznyeckue u XxuMu4yeckue cBoictea. Kpyroopot a3ora B mpupoae. AMMuUak, ero
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MOMydyeHue U npuMeHenue. Cou aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ MoidyuyeHHe, (GU3NYECKUEe U XUMUYECKUE
CBOiicTBa (00OmMe Kak TMPEACTaBUTENS Kiacca KUCIOT W CHEIUPUUIECKUE).
Hcnonb3oBaHnEe HUTPATOB U COJIEH AMMOHHUSI B KAYECTBE MUHEPATILHBIX YI00pEHUH.
XHUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIIOTHBIE
JOK]IA, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPONHBIC
monupukammu pocdopa, guzndeckue u xumuueckue cporctra. Okcun docdopa
(V) u dochopnas xuciora, pusmueckue M XUMHUYECKHE CBOWCTBA, IOJIYYCHHUE.
Hcnonp3oBanue ¢pocdaTtoB B KaUECTBE MUHEPAIbHBIX YA00pEHUH.

Oo6mast xapaktepuctuka snemMeHToB IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbBIE CTENICHU OKUCIICHUS. Y TIEPO/I, ATTIOTPOITHBIE MOAU(PUKAIINH,
pacmpocTpaHeHHe B MPUPOAE, HPHU3HUECKre U XUMUYECKHUE CBOMCTBA. AJCOpOLHUSL.
Kpyrosopor yrinepona B mnpupone. Oxcunbl yriepoaa, ux (u3MyecKue u
XMMHUYECKHUE CBOMICTBa, JEHCTBHE HA IKUBbIE OpPraHU3Mbl, MOJIyYEHHE U
IpUMEHEHHE. DKOJIOTHYeCKue NpoOiieMbl, CBsi3aHHbIE ¢ okcuaoM yriepona (1V),
TUIIOTE3a TJIO0AJTBHOTO MOTEIUICHUS] KJIUMaTa, MapHUKOBBIM 3¢ dexT. YronbHas
KUCIoTa W e€ coid, UX (pu3MUeckne W XUMHUYECKHE CBOWMCTBA, MOJy4YCHHE U
npuMmeHenne. KauecTBeHHas peakuuss Ha kapOoHaT-uOHBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEIULIMHE, IPOMBIIIJIEHHOCTH U CEIbCKOM XO341CTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COSIUHEHMSIX
yraepoaa (MeTaH, 9TaH, TUJICH, alleTHUIICH, YTAHOJ, TJIMIEPHH, YKCYCHAS KUCIIOTA).
[IpupogHble HMCTOYHUKK YIJIEBOJOPOAOB (yrojib, NPUPOAHBIA Ta3, HEPTh),
MPOIYKThI WX TmepepaboTku (O€H3MH), UX POJb B OBITY U TPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTMYECKU BAXKHBIX BEILLIECTBAX: )XKMpax, OejKax, yriieBojgax — U ux
pomM B OKM3HM 4YeloBeKa. MarepuanbHOE€ €IWHCTBO OpPraHMYECKHX U
HEOPTaHUYECKUX COCAMHECHUN.

KpeMHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, NOJyYCHHE H
npuMmeHenue. CoequHeHus KpeMHus B npupoze. O01ure npeacTaBieHns o0 OKcuie
kpemaus (IV) u xpemaueBoi kucinoTe. CHIIMKATHI, UX HCIIOJb30BaHUE B OBITY, B
POMBINIJICHHOCTH. BakHelme CTpouTenbHbIe MaTepualbl: KepamHKa, CTEKJIO,
IeMEeHT, OeToH, kene300eToH. Ilpobiembl 6€30MmacHOrO  MCIOJIB30BAHUS
CTPOUTENBHBIX MAaTEpUAJIOB B TOBCEIHEBHOM JKU3HU.

Xumuueckuii IKCnepumeHnm:

U3y4YeHHe 00pa3loB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJSTHOW KHCIIOTHI,
IIPOBEJICHNE KaueCTBEHHBIX PEaKIMid Ha XJIOPUA-UOHBI U HAOIIOJCHHUE MPU3HAKOB



WX TIPOTEKAHWsI, OMBITHI, OTpaKalwImue (PU3NYECKHe W XWMHUYECKHE CBOMCTBA
raJlor€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAHUE BHUAEOMATEPHUATIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAIIOTCHUIOB), 03HAKOMIJICHHE C 00pa3aMu
ceppl U €€ COeAUHEHUsSMU (BO3MOXXHO HCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaO0JII0ICHUE TIpoliecca 00yTIMBaHUs caxapa MoJl JEHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHCJIOThI, U3Y4EHUE XUMUUECKIX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IIPOBE/ICHHE KAYECTBEHHON PEaKIMU Ha CyJb()aT-uOH U HAOIIOJCHUE ITPU3HAKa €€
pPOTEKaHMs, O3HAKOMJIEHHE ¢ (PU3MYECKUMU CBOWCTBaMH a30Ta, ¢ocdopa U uUx
COEJIMHEHU (BO3MOXKHO HCIIOJIb30BAHUE BUICOMATEPUAJIOB), 00pa3liaMH a30THBIX
u (dochopHbIX ya0OpeHui, NmolydeHue, coorpaHue, pacro3HaBaHUE U U3YUYEHUE
CBOMCTB aMMHakKa, NPOBEIACHUE KAYECTBEHHBIX PEAKIUM HA HOH aMMOHHUS U
dochar-uoH W U3ydYeHHE TPHU3HAKOB UX MPOTEKaHUS, B3aMMOJCHCTBHE
KOHIIEHTPUPOBAHHONW Aa30THOM KHUCJIOTHI C MENbI0 (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), HM3YYEHUE MOJEIEH KPUCTAJUIMYECKUX PEIIETOK anmasa,
rpadura, (yiepeHa, O3HAKOMIICHHE C MPOILECCOM aJICOPOLIMU PacTBOPEHHBIX
BEIIECTB AKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM IIPOTMBOras3a, IMOJyUYEHHUE,
coOupaHue, paclio3HaBaHUE M U3YUYEHUE CBOMCTB YIJIEKHCIIOTO rasa, MpOBEICHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIUKAT-UOHBI U U3YYEHHUE NMPU3HAKOB MX
MPOTEKAHMS, O3HAKOMJIEHME C TMPOAYKIMEH CHJIMKATHOW MPOMBIIIJIEHHOCTH,
pPEIICHUE SKCIEPUMEHTAIBHBIX 33/1a4 Mo TeMe «BaxHellne HeMeTaulbl U MX
COCTUHEHUSD).

MeTaJibl 1 MX COeIMHEHUS

OO01mast XxapakTepUCTHKa XMMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHHUH
ux noyioxkeHuss B llepumommueckon cucreme xumuyeckux diaemeHtoB . U.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTauioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  ODJEKTPOXUMHUYECKUH  pAl
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CrocoObl TIONTydeHUs: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI UX OT KOppo3uu. CruiaBsl (CTallb, UyTYH, JIOPATIOMUHUNA, OpPOH3a)
U UX IPUMEHEHUE B OBITY U IPOMBIIIICHHOCTH.

[[lenounple MeTamibl: nonokeHue B [leproanyueckoil cUCTEME XMMUYECKUX
anemeHToB . 1. MenaeneeBa, CTpO€HHE MX aTOMOB, HAXOXJIECHUE B MIPUPOJE.
duznyeckre U XUMHUUECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIBI U
TUAPOKCUILI HaTpus W Kanus. [IpumMeHeHHe MIeIOYHBIX METaIOB M HX
COEJIMHEHUM.

[Ilenoyno3eMenpHbIE METAUIBl MAarHUM W KaJbLUWM: TIOJIOXKEHUE B
[Tepunoanueckoit cucreMe xumudeckux 3siemeHToB 1. 1. MenaeneeBa, ctpoeHue ux
aTOMOB, HaXOXJeHrEe B pupojie. Pu3nueckue U XUMHUYECKUE CBOWCTBA MarHusi U



KaJibl[usl. BaxkHeiiine coeJuHeHns Kanblus (OKCU, TUIPOKCU/I, coJin). ZKECTKOCTh
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AmnroMuHUNA: TosioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenneneeBa, CTpoeHHE artoma, HaxoxAcHWe B mnpupoae. dusmueckue u
XUMHUYECKUE CBOMCTBA altoMUHUA. AM(OTEpHBbIE CBOMCTBA OKCHAA U THAPOKCUA
ATIOMUHHSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MeHneneeBa, CTpOEGHHE aToMa, HAaXOXAeHuWe B mnpupoae. Ddusznueckue u
XUMHUYECKHE CBOMCTBA xene3a. OKcubl, THAPOKCHIBI U comu xkene3a (11) u xxenesa
(1), ux cocraB, CBOMCTBA U MOJyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C oOpaslaMy METAUIOB W CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMHU, H3y4YECHHE PE3YJbTaTOB KOPPO3UHU  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJOM (BO3MOXKHO HCIIOJB30BaHUE BHJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MTPOIECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOKHO  KCMOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIM Ha MOHBI: MATHHUS, KaJIBIH, AIFOMUHUS, [IMHKa, sxene3a (1)
u xenesza (lll), menu (Il), HaGmomeHne M ommMcaHue IPOIECCOB OKpAIMBAHUS
MJJaMEHH MWOHAMU HATpusi, KaJlusl U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCClieJ0BaHuE aM(OTEPHBIX CBOMCTB THAPOKCHUIA ATTFOMUHUS U
TUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3aJay 1o teme «BaxuHelme
METAJUJIbl K KX COCIUHEHHUS.

XuMHS M OKPYXKAKOLIAS cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILIECTB M XMMHUYECKUX peakuuil B ObiTy. [lepBasi momoinp npu
XUMHUUYECKUX 0KOrax M OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKpYKAoUEH cpeanl (MpeaeibHasl I0MyCcTUMast
KOHLeHTpanus BeuecTs, nainee — [1JIK). Poias xumMun B pemieHnn 3KoJI0ruuecKux
npooem.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mesricnpeomemnpwle céasu

Peanuzanusi MEXNpeIMETHBIX CBSI3€M MpPU U3YUYEHUM XUMHUM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.



OOmue ecTeCTBEHHO-HAYUYHBIC TMOHSTHUS: HAy4YHBINH (DaKkT, rUmoTe3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIeib, SBICHUE, MapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwusrka: MaTepus, aTOM, DJICKTPOH, IIPOTOH, HEHTPOH, MOH, HYKJIHI, H30TOIIHI,
PaIMOaKTUBHOCT, MOJICKYJIa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJIyIIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHOE COCTOSIHHE BEIIECTBA, T'a3, PACTBOP, PACTBOPUMOCTD, KpHUCTaTHYSCKAsI
peméTKa, CIuIaBbl, (PU3MYCCKUC BCIMYMHBI, SIUHUIIBI M3MEPCHHUS, KOCMHYECKOEC
IIPOCTPAHCTBO, IUIaHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢dortocunHTe3, npixanme, Omocdepa, IKOCUCTEMA, MHHEPATLHBIC
yAOOPEHMS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPATBI, TOPHBIE TTOPO/IbI, MOJIC3HBIC
HCKOTaeMbIe, TOIUIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbBTATbBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
oOpa3oBaHUs JOCTHTAIOTCS B X0/¢ OOYyYCHHS XHMHU B CIAWHCTBE Y4YCOHOU M
BOCIIUTATEJILHOMN JEATEIBHOCTU B COOTBETCTBUM C TPAJIULMOHHBIMU POCCUMCKUMHU
COLMOKYJIbTYPHBIMA U JYXOBHO-HPAaBCTBEHHBIMU LICHHOCTSMU, MPUHATHIMU B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIM3AIMN 00YUYarOIIUXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOACTBOBAaTbCS CHUCTEMOW IO3UTUBHBIX ILIECHHOCTHBIX OpUEHTAlUW U
pacCIIMPEHUE OIBITA AESITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUSA:

LIEHHOCTHOT'O OTHOIIECHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAUI0, NMOHWMAaHUWS 3HAYEHUS XUMHYECKOM HAyKH B KHA3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
IIEPEIOBBIX JOCTHXKEHUAX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMMH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpA U OOIIIECTBA;

2) TPaKIAHCKOTO BOCTIMTAHMA:

MPEJCTABICHUS] O COLUMAJIBHBIX HOPMax M MPABAJIAX MEXKIMYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM, Y4eOHOUCCIE0BATEIbCKOM, TBOPUYECKOM U IPYTUX BUIAX ACSITEIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JAEATEILHOCTH MPU BBIIOIHEHUU
y4eOHBIX, TMO3HABATENbHBIX 3a/1ay, BBINOJHEHUM XUMHYECKUX SKCIEPUMEHTOB,
CO37IaHUH YUYE€OHBIX MMPOEKTOB, CTPEMJICHHSI K B3AUMOIIOHUMAHHUIO ¥ B3aUMOTIOMOIITU
B MPOIIECCE ATOM yueOHOM AeSTENHHOCTH, TOTOBHOCTH OIEHWBATh CBOE MOBEJICHUE
M MOCTYNKH CBOMX TOBApUIIEH C MO3UIMH HPABCTBEHHBIX M MPABOBBIX HOPM C
Y4ETOM OCO3HAHUS MOCIEACTBUM OCTYNKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHYECKUE TIPEICTABICHUS O BELIECTBE M XMMHUUYECKOW PEaKIUH,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO PA3BUTHs HAYKU U COCTAaBIISIOLIME
OCHOBY I TIOHUMAHUS CYIIHOCTH HAyYHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPEIOM, O POJIM XUMHUH B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IOJIYYEHHE HOBBIX 3HAHUU I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUMH,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATEIbCKOW KYJBTYpPhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4eOHBIMU TEKCTaMM, CIPABOYHOMU



JUTEPATYpPON, MOCTYMHBIMA TEXHUYECKHMMH CPEJACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHI0 W TO3HAHHIO, JTI0003HATEIBHOCTh, TOTOBHOCTH WU
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TMPOEKTHOM U  HUCCIEIOBATEIbCKOM
JeSATETbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOyuYeHUS B
JIaTbHEHIIIEM;

4) popmMupoBaHUS KYJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIHEACTBUN U
HEMPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOIsl, HAPKOTUKOB, KypeHUs),
HEOOXOJMMOCTH  COOJIIO/IEHUST TpaBui OE30MACHOCTH TpU  OOpalIeHUH C
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEabHOMN KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEHHIO Tpodeccuil U Tpyaa pa3IinyHOro poja,
YBaXEHUE K TPYAY U pe3ybTaTaM TPYIOBOM I€ATEIbHOCTH, B TOM YHCJIE HA OCHOBE
NPUMEHEHUS  TMPEAMETHBIX  3HAaHMM 1O  XHMMHHM, OCO3HAaHHBIA  BBIOOP
WHIUBUYyJIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30BaHuUsl C yUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
yCHEemHOW npoeCcCUOHATBHON IEATEIbHOCTH U PAa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTb aJJaliITUPOBATHCS B IPO(HECCUOHATIBHOU CpeEIE;

6) 3K0JI0rNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU 1IETIECO00pa3HOE OTHOLIEHHE K IPUPOJIE KaK UCTOUHUKY JKU3HU
Ha 3emile, OCHOBE €€ CyIIECTBOBaHMUS, NOHMMAaHUE LEHHOCTH 30pPOBOTO M
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370POBbIO, OCO3HAHME LIEHHOCTH COOJIIOJCHHUS
npaBui 0€30MMACHOTO MOBEEHUS MIPU padOTe C BEIIECTBAMHU, a TAKKE B CUTYALMSIX,
YTPOXKAKOLINX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHSATH 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEOH, ISl TOBBIILICHUS
YPOBHSI  AKOJIOTUYECKOW  KyJbTYpPhl, OCO3HaHUS TJIOOATBHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTed HMX peleHUs MOCPEACTBOM METOAOB XUMUH,
AKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCSI UM B MO3HABATEJIbHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pE3yibTaTOB BBIJIEISIOT 3HAYMMbBIC JJIS
dbopMHUpOBaHUST MUPOBO33PEHUS O0IIICHAYYHBIC TIOHITHS (3aKOH, TEOPHS, TPUHITHTI,
rumnoTe3a, (QaxkT, CHUCTEMa, IMPOLECC, OSKCIEPUMEHT U JApPYroe.), KOTOpble
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX NpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMHUPOBATH MPEACTABICHHUE O LETOCTHOU



HAyYHOW KapTHMHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPBHIE 0O€CIeunBarOT (GopMUpOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOM
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIE AeiiCTBHS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKKA, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMH TOHSATHSMH), MCIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUpPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINNKA XUMHUYECKUX BEIIECTB W XHMHUUYCCKHX PEaAKIUH,
YCTaHaBJIIMBATh MPUUYMHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUYECKHE pacCyXJeHus (MHAYKTUBHBIC, ASAYKTUBHBIC, IO aHAJIOTHUH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIpOIECCEe TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C YUETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaTh CYIICCTBEHHbIC
MPU3HAKHA U3yYaeMbIX OOBEKTOB — XUMUUYECKUX BEIIECCTB U XUMUYECKUX PEAKIIHM,
BBIBJIATE  OOIIHME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHME HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, @ TAKXKE B KAYECTBE OCHOBBI JIs1 (POPMUPOBAHUS TUIIOTE3bI IO TIPOBEPKE
MPAaBUJILHOCTH BBICKA3bIBAEMbIX CYXKICHUIA;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HalIaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yibTar, (opMyJIUpOBaTh 000OIIECHUS U
BBIBO/IbI 110 Pe3yjibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nunpopmanueii:

YyMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOTyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIOMYyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJAEpKaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



YMEHUE NPUMEHATh Pa3jIu4yHbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
UHGOpPMAIlMU U COOTBETCTBYIOLIUX JIaHHBIX, HEOOXOJUMBIX I BBIIOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
00JacCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO UCIIOJb30BAHUS PA3IMYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce y4yeOHOH U
UCCJIEI0OBATENHCKON JEATEIbHOCTH UHMOPMAIIMIO O BIUSHUU ITPOMBIIICHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
CpEBbL.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

YMEHHUSI 3a/1aBaTh BOMPOCHI (B XO€ Auasiora 1 (WIN) TUCKYCCUH) IO CYILECTBY
oOcyx)naeMoi Tembl, (POpMyIUPOBaTH CBOU MPEIJIOXKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHUS  NPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTax; JEJaTh MPE3CHTALUIO
PE3yJIbTAaTOB BBINOJHEHUS] XUMHUYECKOTO IKCIEpUMEHTa (11a00paTOPHOTO OMbITA,
nabopatopHOi pabOThI O UCCIIEA0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHUKAaMU B COBMECTHOMH
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB W COTrJIacOBaHUs
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHBIC YHMBeEpPCAJbHbIE Y4eOHbIe NeHCTBHA:

YMEHUE CaMOCTOSITENIbHO ONPENEHATh LEIU JAESITEIIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl yYeOHbIX U
ITO3HABATENBHBIX 33/1a4, CaMOCTOATENIIBHO COCTABJIATh WA KOPPEKTUPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJlyYEHHUS! HOBBIX 3HAHHU 00 M3yuyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLIEHUBATh COOTBETCTBHUE IOJYYEHHOTO PE3yJIbTaTa 3asBJICHHOM LIEJIH, YMEHUE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, PEIJIaracMbI€ B YCIOBUHU 3aJaHUN.

HPEAMETHBIE PE3YJIBTATHI

B cocraBe nmpeaMETHBIX pe3yJbTAaTOB IO OCBOCHHUIO 0053aTE€IbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMon,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAy4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI



NEUCTBUN, crnenupuiecKkue I TNpeAMETHOW obmactn «XuMHS», BUIBI
JEATeIbHOCTH 1O  TMOJYyYEHUI0 HOBOIO 3HaHWs, €ro HWHTEpIpEeTalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYyaITUsX.

K konIy oOydenus B 8 kj1acce npeiMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YyHAIOIINXCSI YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKyJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas J10J1s1 XUMHUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHCJIOT4, OCHOBaHHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCIICHUS, XUMHUYECKasl peaKkuus, KiIacCUPUKALUS pEeaKiuil: peakiuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUs, PEaKUUU 3aMEUICHUs, pPEeaKuuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TETII0BOU A EKT peakinmy,
AJIpO aToMa, JIEKTPOHHBIN CIIO aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAsI KOBAJICHTHAs! CBSI3b, MOHHAs
CBSI3b, WOH, KaTHOH, AaHWOH, pAacTBOpP, MaccoBasi JOJi1 BeIlecTBa
(porieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

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

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY JJIS COCTaBiieHUs (popmMyn
BEILIECTB ¥ YPABHEHU XUMHYECKUX PEAKIIMII;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEAMHEHUM 10
dbopmyiaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAasT W HOHHAs) B
HEOPraHUYECKUX COEANHEHUSX;

e packpbiBaTh cMbIci Ilepuonnueckoro 3akona JI. WM. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuoguueckoit cucreme,
3aKOHOB COXPAHEHMS MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUE€HUsI, 3aKOHAa ABOTrajpo;

e ONUCHIBATh W XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuonnyueckoi
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, manbsie u
OOJNBINIME TIEPUOJBI, COOTHOCHTH OOO3HAYEHWs, KOTOPHhIE HMEIOTCS B
tabmune «llepumomnueckas cucTteMa XuMHYeckux siaemernToB [J[. U.
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsia sapa, 001ee 9uciio IeKTPOHOB U
pacmnpeneseHue uX 1Mo IEKTPOHHBIM CIIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKHE BEIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOUIMX B PEAKIIMH
BEIIIECTB, 0 TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPXKAAsl OMMCAHNUE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIMNX XUMUYECKUX PEAKIIHIA;

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

BBIYHCIIATh OTHOCHTEILHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAcCChI BEIIECTB,
MacCOBYIO JIOJII0 XHUMHYECKOTO »djeMeHTa Mo (opMmyJie COeIUHEHHUS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPABHEHUIO
XAMHUYECKOMN pEaKIy;

MIPUMEHSATH OCHOBHBIE OTIEPAIIN MBICIIUTECILHOMN EATSTLHOCTH — aHATN3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccupukaiuio,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEeHUS] CBOMCTB
BEIIECTB M XHUMHUYECKUX pEaKIUi, €eCTECTBEHHO-HAYYHbIE METO/IbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCINPOBAHUE, SKCIECPUMEHT
(peaJibHBINA U MBICIICHHBIN );

CJIEIOBATH IMPaBUJIaM MOJIb30BaHUS XUMHUECKOU MOCYA0N 1 JIa0OpaTOPHBIM
o0opyJOBaHMEM, a TaKXe mpaBuiIaM oOOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO JaOOpPaTOPHBIX
XUMHUYECKUX OTBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIICCTB
(Boopoia M KHUCIIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpeneIEHHON
MacCoBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOIUTH
XUMHUYECKHE DKCMEPUMEHTHI MO0 PACMO3HABAHUIO PACTBOPOB INENOYEH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JAKMYC, (PeHON(PTAICHH, METUIOPAHK

U IpyTHE).

K xonIy oOydeHus B 9 Kjiacce npeIMeTHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPaCKpbhIBATh CMBICI OCHOBHBIX XUMHMYECKUX MOHATHM: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHWOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEUIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUECKas pPeaKisi, XUMUYeCKasi CBSI3b, TEIIOBON ekt
peakuuu, MOJb, MOJISIPHBIM  00BEM,  PacTBOp,  AJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOJIMTUYECKAsT OUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTaau3aTop, XHMHYECKOE€ paBHOBecHe, oOOpaTUMble W



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHE, aJUIOTPOIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHaA, MOHHAs,
MeTaJlTn4yecKas ), KpucTamndeckas peneTka, Koppo3us METaIoB, CIUIABHI,
CKOPOCTh XMMHUYECKON PEAKIHNH, MPEACIbHO JIOMYyCTUMAas KOHIIEHTpaIUs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHATH T TOHSTHUSA MPU OMMMCAHUU BEIIECTB U UX MPEBPAILICHUN;
HCIIOJIB30BaTh XHUMHYECKYIO CHMBOJIUKY [IJII COCTaBJICHUS (GoOpMyIl
BEIIECTB M YPABHEHUN XUMHUYECKUX PEAKIU;

ONPENIENATh BaJICHTHOCTD U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOTO COCTaBa, MPUHAICKHOCTh BEIIECTB K
OTpEeNIEIEHHOMY KJIACCY COEIMHEHUU 1o ¢opMmysaMm, BHII XUMHUYECKOU
CBs3M (KOBaJCHTHas, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMbica Ilepuonmueckoro 3akona J[. U. MenpneneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuuynyto popmy Ilepuoamdeckoi CUCTEMBbl XHMHUYECKUX AJIEMEHTOB:
paznuyaTh MOHATUS «TJaBHas noarpynna (A-rpymma)» U «1modouyHas
noarpynmna (b-rpynma)», manbie u  OONbIIME MEPUOJABI, COOTHOCHUTH
0003HauYeHU s, KOTOPBIE UMEIOTCS B IEPUOIMUECKOM TaOIHUIIE, C YNCTOBBIMU
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XHUMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U pacHpeiesieHue HX 0
AIIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M HUX COEIUHEHUHN B Mpeenax MajblX NEPUOIOB U
INIABHBIX MOJTPYII C YYETOM CTPOCHUS UX aTOMOB;

KJIacCCU(UIIMPOBATH XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBy Y4YAaCTBYIOIIUX B peaKIuu
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO0 M3MEHEHHUIO CTEIEHEW OKHUCIICHUS
XUMHUYECKHUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHEHNUPUIECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIECTB, MOJITBEPXKIAs OIMHUCAHUE
npuMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTaBIISAITh YPABHEHUSI DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIUA HOHHOTO



oOMeHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3JITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MOCPEJACTBOM COCTABJICHUSI DJICKTPOHHOTO OajlaHCca 3TUX PeaKInii;
MIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJISPHYIO MacChl BEIECTB,
MacCCOBYIO JIOJIF0O XHMHYECKOIo JJIeMeHTa 1o ¢GopMmyJsie COCIUHEHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 110 YPABHEHUIO
XAMHUYECKOMN pEaKIuy;

COOJTI0IaTh TIPAaBUIIA MTOJIH30BAHUS XUMUYECKOHN TIOCYI0M 1 1a00paTOpHBIM
obopynoBaHMEM, a TakK)Ke TMpaBuia OOpalleHHs C BeEIIeCTBAMH B
COOTBETCTBMM C HHCTPYKIHUSMH TIO BBIIOJHEHHUIO J1a0OpPaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIICCTB
(aMMHaKa 1 yTJIEKUCIIOro ra3a);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BCIIIECTB: PACIIO3HABATH OIBITHBIM ITyTEM XJOpHU[I-, OpPOMHI-, HOIUI-,
kapOoHat-, ocdar-, cuiamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUICCKUX BEITICCTB;

MIPUMEHSITH OCHOBHBIC OIEpPAIIMK MBICIIUTEIILHOM JEATeIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000IICHNE, CHCTEMAaTH3aIINIO, BBISIBIICHHE TPUYHNHHO-
CJICJICTBEHHBIX CBSI3€H — JJIS M3YYEHUsI CBOMCTB BEIIECTB M XUMHYECCKUX
peaKmuii, E€CTECTBEHHO-HAyYHbIC METOABl TO3HAHUS — HaOII0ICHHE,
U3MEpPEHNE, MOJICIIMPOBAHUE, SKCIIEPUMEHT (PEabHbI U MBICIECHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3jieioB u dueKkTpoHHbIe (LM pPOBbLIE)
KoHnTpoJabHbie IIpakTH4eckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Paznen 1. [lepBoHayanbHble XUMHYECKHE TIOHATHS
Xumusi — BaxkHasi 0071aCTh
11 €CTECTBO3HAHUS U 5 bubmuorexa [JOK
' MPAKTUYECKOU EeSTEIbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
BemiecTBa 1 XuMuueckue bubnnoreka IIOK
1.2 15 1 2
peakuuu https://m.edso0.ru/7f41837c
Wroro mo pazneny 20
Pasnen 2. Baxkneiimme npeacTaBuTe Il HEOPraHMYECKHUX BelIECTB
Bosnyx. Kucnopon. [lonsatne bubnnorexka HOK
2.1 6 1
00 okcHuaax https://m.edsoo.ru/7f41837c
Bonopoa.Ilonstue o kucnorax bu6nuoreka [IOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837c
23 Bona. PactBopsl. [lonsitue 06 5 1 1 but6mmoreka [IOK
' OCHOBaHHSX https://m.eds00.ru/7f41837¢c
24 OCHOBHBIE KJIaCChI 11 1 1 bubnuotexa [JOK
' HEOPraHWYECKUX COETMHEHUI https://m.edso00.ru/7f41837c
Hroro no pazneny 30

Pasznea 3. [lepuoguyeckuii 3axon u [lepuoauveckas cucrema xumuueckux 3j1emMeHToB /[. U. MenaesneeBa. CTpoeHue aTOMOB.
Xumuyeckas cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN



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

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bubnunoteka LIOK

31 XHMHYECKUX dj1eMeHToB /I, U. ! https://m.edsoo.ru/7f41837c
MenaeneeBa. CtpoeHne aToma
XUMHUYECKas CBA3b.
3.2 OKUCIUTEIBHO- 8 bubmotexa [JOK
https://m.edso0.ru/7f41837¢
BOCCTaHOBUTEJIbHBIE PEAKIINH
bu6mmoreka [IOK
Hroro no pasaeny 15 https://m.edso0.ru/7f41837¢
PesepBHOE Bpems 3 bubmorexa [JOK
https://m.edso0.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM uuppoBbIe
Ne i/mn P Konrpoabnsie IIpakTuueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
Paznein 1. BeniecTBO 1 XUMHUYeCKHE PeaKIUU
11 [loBTOpEeHue u yriy0OneHue 3HaHUM 5 1 Bbu6moteka [JOK
' OCHOBHBIX Pa3JIesioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnorexa [JOK
' peakiuii https://m.edso0.ru/7f41a636
13 DJIIEKTPOIUTHYECKAsT JUCCOLIMALIUSL. 3 1 1 bubmmoreka [JOK
' XHUMHUUYECKUE PEAKIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HeMeTasIbl 1 HX COeIMHEHUS
21 OO0m1as XxapakTeprucTUKa XUMHYECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepucTUKa XUMUIECKIX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [JOK
' py - ~eP https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas xapakTeprucTUKa XUMUIECKIX
2.3 aneMeHToB VA-Tpymisl. A30T, pochop 1 ux 7 1 bubmmorexa LIOK
' PyHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepuCTHKa XUMUYISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . by ' po https://m.edso0o.ru/7f41a636
KPEMHUI U UX COSANHCHUS
Hroro mo pazneny 25



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

Pa3zgen 3. MeTaajabl M HX COeTMHEHUA

bub6nmoreka [IOK
A I 4
3 Obmue cBolcTsa MeTaNIOR https://m.edsoo.ru/7f41a636
. bubnuorexa [JOK
2 B 1
3 QKHEHUIINEe METAIIBL U UX COEAUHEHNS 6 https://m.edsoo.ru/7f41a636
Uroro mo pazneny 20
Pa3zpnen 4. Xumus u okpyxamomas cpeaa
4.1 BerecTsa 1 MaTtepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Wroro mo pazneny 3
PezepBHOE Bpemst 3 bubmorexa LHOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoxka Koutpoabnbie IIpakTnueckue
n/n Bceero U3YyYeHUS oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 IlTonsTre o MeToAax MO3HAHUSA B 1 bubmuoreka [{OK
XUMUU 02.09.2025  https://m.edsoo.ru/ff0d227e
[TpakTuueckast padorta Ne 1
5 «IIpaBuna paboTsl B 1aboparopuu u 1 1 bubmmorexa [JOK
npUEMBI OOpALIIEHUS C 08.09.2025  https://m.edsoo.ru/ff0d23dc
71a060paTOPHBIM 000PYIOBAaHUEM)
3 YucTele BEIECTBA U CMECH. 1 bu6mmoteka IIOK
CrniocoOsI pa3aeneHus cMmeceit 09.09.2025  https://m.edsoo.ru/ff0d26ca
4 [Ipenmer xumuu. Posb xumuu B 1 bubmuoteka [IOK
JKU3HU 4esIoBeKa. Tera U BelecTsa 15.09.2025  https://m.edsoo.ru/ff0d210c
[TpakTryeckas padora Ne 2
5 «Pa3nenenue cmeceii (Ha mpumepe 1 1 bubmmorexa [IOK
! . PHMEP 16.09.2025  https://m.edsoo.ru/ff0d28c8
OUYMCTKU MOBAPEHHOM COJIN)»
5 XuMHUYECKHue AJIEMEHThI. 3HAK! 1 but6mmoreka [IOK
(CMMBOJIBI) XUMHUYECKHX JIEMEHTOB 22.09.2025  https://m.edsoo.ru/ff0d2be8
7 [IpocThic U CIOKHBIC BEIICCTBA 1 bubmmorexa [JOK
P B 23.09.2025  https://m.edsoo.ru/ff0d2a6c
8 ATOMHO-MOJIEKYJISIPHOE YUECHHE 1 bubmorexa HOK
YIVIPHOS Y 29.09.2025  https://m.edsoo.ru/ff0d2d50
but6mmoreka [IOK
o AATOMSI I MOICKY 51 1 30.09.2025  https://m.edsoo.ru/ff0d2a6c



https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2a6c

3aKOH IOCTOSIHCTBA COCTaBa
BellecTB. XuUMuyeckas popmyiia.

bubnunorexa LIOK

10
BaneHTHOCTh aTOMOB XMMHUYECKHX 06.10.2025  https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OTtHOCuTeNbHAs aTOMHAs Macca.
11 OtHOCHUTEIbHAS MOJICKYJISIpHAS bubmorexa HOK
YIp 07.10.2025  https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 10511 XMMHYECKOTO bubnuoreka [{OK
AJIEMEHTa B COCIMHEHUU 13.10.2025  https://m.edsoo.ru/ff0d350c
13 KonunuectBo BemectBa. Moib. bubnunoreka LIOK
Momnspnas macca 14.10.2025  https://m.edsoo.ru/ff0d5230
14 du3nyecKrue U XUMUYECKHUE SIBIICHHUS. bubnunoreka LIOK
XumMuyeckas peakius 20.10.2025  https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku u ycrnoBus MPOTEKaHU bubmuoteka [IOK
XUMUYECKUX PEaKIIUi 21.10.2025  https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BEIIECTB. bubmuoreka [IOK
XVMHYECKUE YpaBHEHUS 27.10.2025  https://m.edsoo.ru/ff0d3b88
BrerunciaeHus KOJU4eCcTBa, MacChl
17 BEIIECTBA 10 YPABHECHUSIM bubmorexa [OK
t P . 28.10.2025  https://m.edsoo.ru/ff0d5708
XUMHUYECKHUX PEeaKIIHii
Knaccudukanmst xumuaeckux
18 €aKIi (COCAMHEHUS, PA3IIOKEHUS bubmmorexa LIOK
pearl A P ’ 10.11.2025  https://m.edsoo.ru/ff0d3f34
3aMelieHus, 0OMeHa)
19 VYpok- ynpaxxHeHHe MO0 COCTABIEHUIO bubnmnoreka [JOK
XUMHUYECKHX YpaBHEHUH. 11.11.2025  https://m.edsoo.ru/ff0d40c4
20 KonTtponbhas padora Nel o treme bu6bnuorexa [IOK
«BelecTBa 1 XUMUYECKUE PEAKIIUI 17.11.2025  https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
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https://m.edsoo.ru/ff0d4290

Bo3agyx — cmech razos. Cocras

bubnunoreka LIOK

21 BO3yXa. KHCI0pOs — sneMeHT H 18.11.2025 | https://m.edsoo.ru/ff0d448e
npoctoe BemiecTBo. O30H
duznueckre 1 XUMUYECKUE
29 CBOMCTBa KHUCJIOpOJia (peaKkuu bubmmoreka [JOK
okucieHus, ropeaue). [lonstue 06 01.12.2025  https://m.edsoo.ru/ff0d4614
OKCHIAX
Croco0s!I oiryue ciopoa
23 | mabepazopumt » npowsmncmIecT BuGmiorexa LIOK
patop p ’ 02.12.2025  https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoii 3 PeKT XUMUIECKOI
24 peaKIuu, MOHITHE O bubnnorexa [JOK
TEPMOXHUMHUYECKOM YpaBHEHUH, IK30- 08.12.2025  https://m.edsoo.ru/ff0d4790
U DHJIOTCPMUYICCKUX PEAKITUIX
TommmBo (HepTh, Yroab U METAH).
25 3ar 513H61§1/1e(11;o3 yxa CIIOCOOBI iro bubnnorexa [TOK
p yxa, 09.12.2025  https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAIIICHHS
[Ipaktrueckas padora Ne 3 o treme
26 «1P[0J'I YyeHHE U 12061/1 aHue bubnmorexa HOK
Y P N 15.12.2025 | https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJ1a, 3yUEHHUE €TO CBOHCTBY
97 Bonopon — anemeHT u mpocToe bu6muoreka [JOK
BemecTBo. Haxoxaenue B mpupoie 16.12.2025  https://m.edsoo.ru/ff0d4ddo
dusznueckre U XUMHUUECKIE
28 cBolicTBa Bogopoaa. [IpumeHenue bubnnorexa [IOK
Aopoxa. 1p 22.12.2025  https://m.edsoo.ru/ffod4ddo
BOJIOpOJA
29 TTousiTHE 0 KUCIOTAX U COJIAX bubnmotexa LOK
23.12.2025  https://m.edsoo.ru/ff0d50d2



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
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Croco0bl mostyueHus: BOJOPOa B

bubnunoreka LIOK

30
naboparopuu 29.12.2025  https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o reme

31 «ITonyuyenue u cobupanue Bogopoia bubmmorexa LJOK

' onp HOPOAA, 30.12.2025  https://m.edsoo.ru/ff0d4f42
M3Y4YEHUE €ro CBOMCTB»

32 MoutsipHbIii 00bEM ra30B. 3aKOH bubnmnoreka HOK
ABoranpo 12.01.2026 = https://m.edsoo.ru/ff0d542e
Brruncienus o0béMa, KOIHYECTBA

33 BEII[ECTBA r'a3a M0 €ro U3BECTHOM bubmmorexa [JOK

. i Y 13.01.2026  https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIECTBA WK 00BEMY
Brerunciaenus 00bEMOB ra3oB 110

34 ABHEHHIO PEAKIIUU Ha OCHOBE bubmmorexa [JOK
yp “p . 19.01.2026  https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHHUH ra30B

35 du3nyeckrue U XUMUYECKHE bu6nunorexa LIOK
CBOMCTBA BOJIbI 20.01.2026  https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuil. [TonsiTue 06 bubmmnoreka HOK
WHJIUKAaTOpax 26.01.2026  https://m.edsoo.ru/ff0d59e2
Bona kak pactBopuTens.

37 HackiiienHbie 1 HEHACBIIICHHBIC bubmmoreka IIOK
pacTBOpbl. MaccoBasi 07151 BE1IeCTBa 27.01.2026  https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[TpakTrueckast padota Ne 5 o teme

38 «ITpuroroBieHue pacTBOPOB ¢ bubnuotexa [JOK
onpeeNEHHOI MacCOBOM J10JIei 02.02.2026  https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BELIECTBA

39 KonTponbnas padorta Ne2 o teme bubmuoreka [IOK
«Kucnopoa. Bogopon. Boga» 03.03.2026 @ https://m.edsoo.ru/ff0d6342
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Oxcuppl: cocTaB, KiIaccupuKarms,

bubnunoreka LIOK

40
HOMEHKJIaTypa 09.03.2026  https://m.edsoo.ru/ff0d664e
[Tomy4yenue 1 XUMHYECKHUE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX U bubmmorexa [IOK
’ 10.03.2026 = https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB
42 OcHoOBaHHUS: COCTaB, KJIacCCU(PUKAIIHS, bubmuorexa [IOK
HOMEHKJIATypa 16.03.2026  https://m.edsoo.ru/ff0d67ca
43 [TosrydyeHne U XUMHUYECKUE CBOKCTBA Bbu6mmoteka [JOK
OCHOBaHUU 17.03.2026  https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukarus, bu6nmnorexa LIOK
HOMEHKJIaTypa 02.03.2026  https://m.edsoo.ru/ff0dfee2
45 [lonyyeHue u XUMHYECKUE CBOMCTBA bubnuorexa [IOK
KHUCIIOT 03.03.2026  https://m.edsoo.ru/ffOdfee2
Conu (cpeanue): HOMEHKIATypa,
46 CHOCOéLlf HIE)J'I ‘{)eHI/I}I XHMHqZEKHe bubmorexa [OK
y Y ’ 09.03.2026  https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpakTuueckas pabora Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 10 TEME bubmuoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTAaHUUECKHUX 10.03.2026 = https://m.edsoo.ru/00ad9b7c
COEIMHEHUI»
['eneTndeckas CBSA3b MEXKIY
48 KJIACCAaMH HEOPTraHMYECKHUX bubmorexa HOK
. P 16.03.2026 = https://m.edsoo.ru/00ad9a50
COCIUHCHUI
49 O06o0mIeHre U cucTeMaTH3aIus bubmuoreka [{OK
3HAHHUI 17.03.2026  https://m.edsoo.ru/00ad9ch2
KonTtponbhast padora Ne3 o reme
50 "OCHOBHBIE KJIACChl HEOPTAHUYECKUX bubmorexa [JOK
P 23.03.2026  https://m.edsoo.ru/00ad9ela

coenuHeHun"



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
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

[TepBbIe MOMBITKY KIIACCUPUKAITUU

51 XUMUYECKHX AieMeHTOB. [loHsaTHe o bubmmorexa [JOK
24.03.2026  https://m.edsoo.ru/00ad9ffa
rpynmnax CXoIHbIX 3JIEMEHTOB
Ilepronnueckuii 3aKOH U
52 [lepnoauueckast cucrema Bbu6mumotexa [JOK
XuMuueckux anemeHTos Jl. 1. 30.03.2026  https://m.edsoo.ru/00ada52c
MenneneeBa
53 [Tepuoapl, rpynmbl, MOATPYIIIBI bubmmorexa [JOK
31.03.2026  https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoCTaB aTOMHBIX bubmmoreka [JOK
saep. M3oTomsl 06.04.2026 @ https://m.edsoo.ru/00ada342
CrtpoeHnue JIeKTPOHHBIX 000JI0UeK
55 aTOMOB 35ieMeHTOoB [lepuonnyeckoii bubmorexa LIOK
07.04.2026  https://m.edsoo.ru/00ada6bc
cucrtemsl /. 1. MeHnaeneeBa
XapakTepucTuKa XUMHYECKOTO
56 AJIEMEHTA MO €r0 MOJIOKEHUIO B bubmuoreka [IOK
[Tepuoanueckoii cucreme /1. U. 13.04.2026  https://m.edsoo.ru/00ada824
Menpeneesa
3nauenue [lepuonnyeckoro 3aKkoHa
57 JUISL pa3BUTHS HAYKU U MTPaKTUKU. [1. bubmuoreka [IOK
N. MenneneeB — yuéHbIN, IeAaror u 14.04.2026  https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DIIEKTPOOTPULIATETLHOCTh aTOMOB bubmmoreka [JOK
XUMUYECKHUX IJIEMEHTOB 20.04.2026  https://m.edsoo.ru/00adaab8
59 KoBanenTHast nonsipHast XuMu4ecKkas bu6muoreka [JOK
CBSI3b 21.04.2026  https://m.edsoo.ru/00adaab8
60 KoBanenTtHast HenossipHas bubmuoreka [IOK
XUMHMYECKasl CBA3b 27.04.2026  https://m.edsoo.ru/00adaab9
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bubnunoreka LIOK

61 VoHHast XHMHECKas CBs3D 1 28.04.2026  https://m.edsoo.ru/00adac34
bub6nmoreka [IOK
62 Crenexs okHCICHuA 1 04.05.2026 https://m.edsog)l.ru/OOadanS
63 OKHUCIUTEbHO-BOCCTAHOBUTEIIbHBIC 1 bubnuorexa [JOK
peakuu 05.05.2026  https://m.edsoo.ru/00adb076
bubnnorexa [{OK
64 OKHCIHTEIH 1 BOCCTAROBHTEIIH 1 11.05.2026 https://m.edSO(])_.[rUIOOadb076
KonTponpHas padora Ne4 o Teme
65 «Ctpoenue aroma. XuMu4eckas 1 bubmrorexa LIOK
CBS3ER 12.05.2026  https://m.edsoo.ru/00adb486
06 Merox onexcrpontioro Ganarnca 1 18.05.2026 ﬁfffiﬁﬁfﬁgﬁéomb%c
67 PesepsHblit ypok. O0o0meHue u 1 bubmmnoreka HOK
CHCTEMAaTU3alMs 3HAHUH 110 TeMe 19.05.2026  https://m.edso0.ru/00ad9ch?2
68 O06o001mIeHNEe U CHCTEMaTH3aITHs 1 bubmuoreka [{OK
3HaHUH 32 KypC... 25.05.2026  https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KUIIACC

KosaunvecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero U3YyYeHUS oOpa3oBaTejibHbIE
padoThI padoThI
pecypcbl
[leproanueckuii 3aK0H.

1 Ilepuonuueckas cucrema 1 bubnnorexa [JOK
XUMUYEeCKux iemenToB /. U. 02.09.2025  https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XMMHUYECKUX DJICMCHTOB 1 bubmorexa HOK

. 08.09.2025  https://m.edsoo.ru/00adb6hb6
MEPBBIX TPEX MEPHOJIOB

3 Knaccudukanms 1 HoMeHKIaTypa 1 bubmuoreka [IOK
HEOPraHUYECKHUX BEILECTB 09.09.2025  https://m.edsoo.ru/00adb7e2

4 Buabl XuMUYeCKOM CBSI3U U THITBI 1 bubmuoreka [{OK
KPUCTAITTINYECKUX PEIIETOK 15.09.2025  https://m.edsoo.ru/00adbac6
KontponbHas padora Nel no reme

5 «IloBTOpEHUE U yriayOneHue 1 1 bubmuoreka [IOK
3HaHWU OCHOBHBIX pa3/iesioB Kypca 16.09.2025  https://m.edsoo.ru/00adb7e2
8 Kimacca»

Krnaccudukanus XumMuueckux

6 €aKIUi 10 pa3InYHbIM 1 bubmorexa [OK
peartt P 22.09.2025  https://m.edsoo.ru/00adbcbO
MpU3HAKaM
[TonsiTHE 0 XMMUYECKOM

7 aBHOBecHHU. DAKTOPHI, BIUSIONINE 1 Bubmmorexa [IOK
P ' PoL B 23.09.2025  https://m.edsoo.ru/00adc28c

Ha CKOpPOCTb XHUMHYECKOMN pCaknuun
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1 MOJIOKCHUEC XUMHNYCCKOT'O

paBHOBECHs
8 OKucCIUTeNbHO- bubmuorexa [IOK
BOCCTAHOBUTEIBHBIE PEAKIIUU 29.09.2025  https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTHYECKON
9 nccorranu. CHIbHbIE U ci1a0ble Bubmaorexa ITOK
A HHAHHH. 30.09.2025  https://m.edsoo.ru/00adcd68
AJICKTPOJIUTHI
10 HoHHbIE YpaBHEHUS peaKIUil buGnuorexa [IOK
P peaxt 06.10.2025 @ https://m.edsoo.ru/00add448
XHUMHUYECKHUE CBOMCTBA KUCIOT U
11 OCHOBaHHI B CBETE MPEICTABICHUM bubmmoreka [JOK
00 JIEKTPOIUTUICCKON 07.10.2025  https://m.edsoo.ru/00add5d8
JIUCCOLINALIAN
[TonsiTHE O CKOPOCTH XMMHYECKOU
12 eakuy. [ToHATHE O TOMOTE€HHBIX bubnmorexa [JOK
PCAKIUH. 13.10.2025  https://m.edsoo.ru/00adbe9a
Y TETEPOTCHHBIX PEAKITUAX
XHUMHUYeCKHUe CBOMCTBA cojell B
13 CBETE IIPEICTABIECHUN 00 bubnnorexa [JOK
peA 5 14.10.2025  https://m.edsoo.ru/00addgb2
ANEKTPOIUTUICCKON TUCCOITUAITIT
14 ITonsaTue o ruApPOIN3E CONIEH bubmmorexa TIOK
AP 20.10.2025 @ https://m.edsoo.ru/00add9d4
15 O06001IeHre U cCUCTEMaTU3AIIHS bubnuotexa [JOK
3HAHUHA 21.10.2025  https://m.edsoo.ru/00addd12
ITpakTuyeckas padora Ne 1.
16 «Perrenue skcriepuMeHTaIbHBIX Bubmorexa HOK
P 27.10.2025 @ https://m.edsoo.ru/00addbfa
3aga9dy
17 KonrtponsHast pabora Ne2 o reme bubnuorexa [IOK
«DNEKTpOIUTUYECKAs 28.10.2025  https://m.edsoo.ru/00addecO
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aucconuanis. XUMUYECKUE
pEeaKkuM B paCTBOpax»

OOm1ast xapaKTepUCTHKA

bub6numoreka [IOK

1 . X %
8 FATOTCHOB. AHMMITIECKHE CBOHCTBA 10.11.2025  https://m.edsoo.ru/00addfe2
Ha TIpUMepe XJIopa
Xnoposoaopod. ConsHas KMCIIOTA,
19 XHMII/)IquIi[I/I: CiOﬁCTBa [IOJIYYEHUE Bubmiorexa OK
> HOTYHCHHE, 11.11.2025  https://m.edsoo.ru/00ade104
MIPUMCHCHUE
IIpakTruueckas padora Ne 2 o reme
20 «ﬁon yeHue COIjIﬂHOfI KHCJIOTHI buGnuorexa [IOK
y .. ’ 17.11.2025  https://m.edsoo.ru/00ade348
U3y4eHHe e€ CBOMCTB»
Brrumcnenus mo ypaBHEHUSM
21 XUMHUYECKHUX PEAKIIUI, €CIIU OJIUH buGnuorexa [IOK
peartti, A 18.11.2025  https://m.edsoo.ru/00ade488
W3 pEareHToB JIaH B U30BITKE
29 OO6m1ast xapakTepuCTHUKA SJIEMEHTOB bubnmnorexa [JOK
VIA-rpynnsl 01.12.2025  https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(BUKALIUN
93 cepsl. Haxoxnenue cepsl u eé bubnmnorexa [JOK
COCIMHEHUH B IPUPOJIE. 02.12.2025  https://m.edsoo.ru/00ade64a
XHWMHYECKHE CBOMCTBA CEPBI
CepoBozopo, CTPOEHHE,
24 q)nznqef:[msei XI/II;/II/I‘ICCKI/IC bubmmorexa LIOK
N 08.12.2025 @ https://m.edsoo.ru/00ade802
CBOICTBa
Oxkcunsl ceprl. CepHas KHCIIOTA,
25 (1)143145601(1412 u XI/II\I/:I/I‘ICCKI/IC bubnmorexa LHOK
. 09.12.2025 @ https://m.edsoo.ru/00adea28
CBOWCTBa, MPUMEHEHUE
26 XUMUYECKUE PEAKIINH, JISKAIIHUE B bubmuoreka [IOK
OCHOBE MPOMBIIIUIEHHOTO crioco0a 15.12.2025  https://m.edsoo.ru/00adec8a
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MOJTyYEHUSI CEPHOM KUCIIOTHI.
XUMUYECKOe 3arpsi3HeHue
OKpYKarollen cpeJibl
COETUHEHUSIMH CEPBI

Briuucienne MaccoBoOi 101U

bubnunorexa LIOK

27
BBIXO0/Ia TPOJIYKTA PEaKIIUU 16.12.2025  https://m.edsoo.ru/00adec8a
OO01mas XxapakTeprCTHKa 3JICMEHTOB
VA-rpynmnsl. A30T,

28 acIIPOCTPaHEHHUE B IIPUPOLIE bubmorexa LHOK
pactipoctp PHPOJE, 22.12.2025  https://m.edsoo.ru/00adeeab
(bu3HUYeCcCKre U XUMUYICCKUE
CBOMCTBA
AMMHUak, ero Gu3HYECKue U

29 XUMHYECKHAE CBOICTBA, IIOIYUECHNE bubmorexa LOK

’ Y 23.12.2025  https://m.edsoo.ru/00adf004
Y IPUMCHEHUE
ITpakTuyeckas pabora Ne 3 o Teme
30 «[Tomyuenne aMMuaKa, U3yueHHUe bubnnorexa [JOK
y . - 13y 29.12.2025  https://m.edsoo.ru/00adf180
€ro CBOMCTBY

31 A3oTHas KucnoTa, e€ pusnueckue bubmmnoreka HOK
1 XUMHYECKHE CBOUCTBA 30.12.2025 @ https://m.edsoo.ru/00adf306
Hcnone30BaHre HUTPATOB M COJICH
aMMOHHS B KQ4eCTBE MUHEPATHHBIX

32 00peHnii. XUMHYECKOe bubnnorexa LOK
YRODP ) . 12.01.2026 = https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKaIoIIe cpebl
COEIMHEHHUSIMH a30Ta
®docdop. Oxcnn pochopa (V) u

33 dbochopnas kucnorta, puznyeckue bubnuotexa [JOK
U XUMHUYECKHE CBOMCTBA, 13.01.2026 = https://m.edsoo.ru/00adf68a

IIOJIyYeHue
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Hcnonp3oBanue GocaToB B
Ka4eCcTBE MHHEPAIbHBIX

bubnunorexa LIOK

34
yaoOpeHuid. 3arpsi3HeHNEe 19.01.2026  https://m.edsoo.ru/00adfc20
MIPUPOTHOM cpenbl hochaTaMu
VYraepon, pacipocTpaHEeHUE B
35 npu I; fa[ gmmlt){ecxie u bubmmorexa LIOK
PHPOJE, . 20.01.2026  https://m.edsoo.ru/00adfd9c
XUMHAYECKHE CBOMCTBA
Oxcunel yraepojaa, ux pusnveckue
U XUMHYECKHE CBOMCTBA.
36 DKOJIOTHYECKHE IIPOOIEMBL bubmorexa HIOK
P ’ 26.01.2026 = https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHIOM yTJIepo/ia
(V)
37 YronpHas KUCI0Ta U €€ COIU bubmorexa LIOK
27.01.2026 = https://m.edsoo.ru/00ae006¢
[TpakTuyeckas pabora Ne 4 o Teme
38 "[losy4yeHne yriekucioro rasa. bubmuoteka [IOK
KauectBenHnas peakuus Ha 02.02.2026 @ https://m.edsoo.ru/00ae027¢e
KapOoHaT-MOH"
[TepBoHayanbHbIE MOHATHUS 00
39 OpraHMYeCcKUX BEIIeCTBaX KakK O bubnmorexa HOK
p H 03.02.2026 = https://m.edsoo.ru/00ae054¢e
COCMHEHUSX YTIepoaa
40 KpeMmunii 1 ero coe fuHEeHNU bubnnorexa LOK
P A 09.02.2026 @ https://m.edsoo.ru/00ae080a
[IpakTnueckas padora Ne 5.
41 Pemenue skcriepuMeHTaNIbHBIX bubmuoreka [IOK
3a1a4 1o reme «Baxxueime 10.02.2026 = https://m.eds00.ru/00ae0bf2

HEMCTAJJIbI U UX COCAUHCHUS»
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KonrtponsHas padora Ne3 o reme

42 «Baxneinine HeMeTaaabl 1 UX buGnuorexa [IOK
16.02.2026 = https://m.edsoo.ru/00ae0el8
COEIUHEHUSY
OOm1ast xapaKTepUCTHKA
XUMHUYECKHUX DIIEMEHTOB —

43 METaJI0B. MeTandeckas CBSI3hb U bubnunorexa LIOK
METaJUINYECKasl KpUCTaJIInyecKas 17.02.2026  https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckue CBOMCTBA
METAIIOB
XHUMHUYECKHE CBOMCTBA METAJLIIOB.

44 DIEKTPOXUMUUECKUI PSII Bubmorexa HOK

P . P 02.03.2026 @ https://m.edsoo.ru/00ael1156
HaIpsDKEHUH METaJlIOB
OO6m1re cocoObl MOTyYSHHS
mertauioB. CrraBel. Beranciienus
45 10 YPaBHEHUAM XUMHUUECKUX bubmiorexa LIOK
yp . 03.03.2026 = https://m.edso0.ru/00ae1156
peakIuii, €clii OJIMH U3 PearecHTOB
COJIEPKUT MPUMECH
46 ITonsaTHE O KOPPO3UN METAIJIOB bubnnorexa [IOK
PP 09.03.2026  https://m.edsoo.ru/00ael1278
bu6nunorexa LIOK

47
IHenotbre MeTamis! 10.03.2026  https://m.edsoo.ru/00ae14b2

48 OKcCuIbI ¥ TUAPOKCUIBI HATPUS U bubnuotexa [JOK
Kanus 16.03.2026 @ https://m.edsoo.ru/00ael4bh2

49 [lemouHO3eMENbHBIC METAILTBI — bubmmnoreka [JOK
KJIBIAN 1 MarHui 17.03.2026 @ https://m.edsoo.ru/00ae15e8

50 Baxxueiiime coeTUHEHNUS KaJIBIIHAS bubnmotexa LOK

A t 23.03.2026 | https://m.edsoo.ru/00ael5e8
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O0001IeHYE ¥ CUCTEMATU3ALIUS

>1 3HaHUI 24.03.2026
59 JKécTKkoCcTh BOJIBI M CIIOCOOBI €€ bubmuorexa [IOK
yCTpaHEeHus 30.03.2026  https://m.edsoo.ru/00ae1886
[IpakTrueckas padota Ne 6 o Teme
53 "YKEcTKOCTh BOJIBI M METOLEI €6 Bubmaorexa ITOK
" 31.03.2026  https://m.edsoo.ru/00aelae8
yCTpaHEHHs
. bubnnorexa [IOK
>4 AJroMHHHH 06.04.2026  https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOWCTBA OKCHA U bubnuoreka [IOK
THAPOKCH]IA 07.04.2026 @ https://m.edsoo.ru/00aelc64
bubmuoreka [{OK
% Keneso 13.04.2026  https://m.edsoo.ru/00ae1d86
57 Okcubl, THIPOKCUIBI U COJTH bubmuoreka [IOK
xenesa (1) u xenesa (I11) 14.04.2026  https://m.edsoo.ru/00ae35e6
58 O06001IeHne U cCucTeEMaTU3aAIIH
3HAHUH 20.04.2026
ITpakTruueckas padora Ne 7.
59 Pemenne skcriepuMeEHTAIBHBIX bubmuoteka [IOK
3aza4 1o teme «BaxHeimne 21.04.2026  https://m.edsoo.ru/00ae3de8
METaJITBI ¥ UX COCTUHCHUS
Brrurcnenus mo ypaBHeHUSIM
XUMHYECKHUX PEaKIIHid, €CIIU OJUH
50 13 PEareHTOoB JIaH B U30BITKE WU bu6nunorexa LIOK
COJZIEPKUT MpuMecHu. Beruucnenus 27.04.2026  https://m.edsoo.ru/00ael750

MAacCOBOM J0JIA BBIXOJa TPOAYKTa
peakuuu



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

61 O06001IeHNEe U CUCTEMATU3 AL 1 bubnuorexa [{OK
3HaHUI 28.04.2026  https://m.edsoo.ru/00adb7e2
KonTponbHas padota Ne4 mo Teme

62 «BaxxHeunme MeTabl 1 X 1 bubamorexa LIOK

04.05.2026  https://m.edsoo.ru/00adb7e2
COCITUHEHUS

63 BemiecTBa u maTepuaisl B 1 bubnmnoreka HOK
MOBCEIHEBHOH KU3HU YeJIOBEKA 05.05.2026 | https://m.edsoo.ru/00ae3f50

64 XHUMHUYECKOE 3arpsi3sHEHUE 1 bubmmoreka [JOK
OKpY’Karolllen cpebl 11.05.2026 @ https://m.edsoo.ru/00ae4270

65 Ponp xumun B penienun 1 bubnnorexa [JOK
9KOJIOTUYECKUX TTPOOIemM 12.05.2026  https://m.edsoo.ru/00ae4270

66 PesepBHrliit ypok. O6o01ieHue u 1 bubnnorexa [JOK
CHUCTEMATHU3aIHs 3HAHUHN 18.05.2026 = https://m.edsoo0.ru/00ae0d0a

67 PesepBHblil ypok. O6001eHne u 1 bubmmnoreka HOK
cucTeMaTu3alys 3HaHUi 19.05.2026 = https://m.edsoo.ru/00adb33c

68 PesepBHblil ypok. O600meHue u 1 bubmuoteka [IOK
CHUCTEMATH3AINI SHAHUN 25.05.2026 = https://m.edsoo.ru/00ad9ch?2

OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumusi, 8 kinacce/ ['abpuensa O.C., Octpoymos WU.I'., Cnagkos C.A.,
AxnnonepHoe obmectBo «M3narensctBo «IIpocBemenne», 2022 r.
* Xumus, 9 kinacc/ I'adpuensu O.C., OctpoymoB W.I'., Cnagkor C.A.,

AxnnonepHoe obmectBo «M3narensctBo «IIpocsemenney, 2021r.

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

CucremMa OLIEHKH TOCTHKEHUM TUIAaHUPYEMBIX ITPEAMETHBIX PE3YyJIbTATOB

OCBOCHUS YUEOHOTO IIpeaMeTa « XUMH»: METOIMYECKUE PEKOMEHIAITNN
2

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

bu6morexa IJOK






