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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOIO 00IIero o00pa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHWN K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBE (henepanbHON paboueii MporpaMMbl BOCIIUTAHUS
U ¢ Y4y€TOM KOHIENIMH TpernojaBaHus y4eOHOro mpeaMera «XUMHS» B
oOpazoBaTeabHbIX opraHu3amnusax Poccuiickoit deneparum.

[Iporpamma 1mo xumuu Oa€T TPEACTABICHHE O LENAX, OOIIEH cTpareruu
oOy4eHMs, BOCHHTAHHS M pPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4eOHOIro
npeaMera, YCTaHABIIUBAET 00s13aTENIbHOE MIPEAMETHOE COJIEpKaHHUeE,
MpeAyCMaTPUBAET PACIpPENEICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPENENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HW3YUYEHHUS] XUMHU C Y4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipoliecca, BO3PACTHBIX
O0COOEHHOCTEW O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanuzaiuu TpeOOBaHMM K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHON
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKe TpeOOBaHUM K
pe3yabTataM o0y4YeHUs] XUMUU Ha YPOBHE 1ieJiel N3y4eHUs MpeIMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATeTbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICp)KaHMS.

3HaHWE XUMHUHU CJIYKUT OCHOBOU i (OPMUPOBAHMS MUPOBO33PEHUS
oOyyJaroierocsi, ero MpeACTaBICHUN O MaTEepUAIbLHOM EIWHCTBE MHUpPA, BAKHYIO
poJib UrparoT (QopMUpyEeMble XMMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
PHEPTrUM M 00 HBOJIIOIUMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIeM 31paBOOXPaHEHUS.

N3yuenue xumun:

CIIOCOOCTBYET  peaim3allid  BO3MOXXHOCTEH 1T CaMOpPa3BUTUS |
dbopMHUpOBaHUS KYJIbTYpPhI JIMTYHOCTH, €€ 00111el U (QyHKIIMOHATEHON TPaMOTHOCTH;

BHOCUT BKJIaJ, B (DOPMUPOBAHUE MBINUICHUS W TBOPYECKUX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW  y4yeOHOM  JIeSITeIbHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYarOlUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHS K E€CTECTBEHHO-
Hay4YHBIM 3HAHUSM, K [IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHHEe 00yUYarOITUXCSI.

JlaHHbIC HamMpaBIICHUS B OOYYCHHH XUMUHU OOCCIICUMBAIOTCS CICIIHM(PUKON
COepKaHMsl  y4eOHOTrO  MpeIMeTa, KOTOPBIM  SABJISIETCA  NEJaroruyeckKu
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAyKH XUMHH Ha ONPeeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO 00IIIET0 00pa30BaHUS OPUCHTUPOBAH Ha
OCBOCHUE OOYYaIOIIMMUCS CHCTEMBI IMEPBOHAYAIBHBIX TMOHATHUN XWUMHUU, OCHOB
HEOPTaHUYECKOM XHUMHUU U HEKOTOPBIX OTIEIbHBIX 3HAUYMMBIX TMOHSITUH
OpTraHUYECKON XUMUHU.

CtpykTypa cojiep>kaHus MPOrpaMMbl MO XMMUU CPOpPMHUpOBaHA HA OCHOBE
CHUCTEMHOI0 mojaxoaa K €€ uzydeHuro. Coaep:kaHue CKIIAIBIBACTCS U3 CHUCTEMBbI
MOHSATUM O XUMUUYECKOM DJIEMEHTE Y BEIIECTBE U CUCTEMBI MOHITUH O XUMUYECKON
peakiuu. O06e 3T CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl MO0 PHUHIIUITY
MOCJIEA0BATENBHOTO PA3BUTUS 3HAHWM HA OCHOBE TEOPETUUYECKUX MPEICTABICHUN
pa3HOro ypOBHS:

— aTOMHO-MOJICKYJISIPHOTO YUYE€HHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— [Iepunoanueckoro 3akona /l. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHUS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelncTaBleHUd 00 DJIEKTPOJUTUYECKON JUCCOIMAIlMM BEIIECTB B
pacTBopax.

TeopeTudyeckue 3HAHMUS PACCMATPUBAIOTCA HA OCHOBE HAMIIUPUYECKU
MOJTYYEHHBIX U OCMBICJICHHBIX ()aKTOB, PA3BUBAIOTCS MOCJIEA0BATEIHLHO OT OHOTO
YPOBHSI K IpyTrOMY, BBITIOJHSAS (PYHKITMN OOBSICHEHUS M IPOTHO3UPOBAHHUS CBONCTB,
CTPOEHHS ¥ BO3MOKHOCTEN MPAKTUYECKOTO0 IPUMEHEHHUS U MTOTYUYEHHS U3Yy4aeMbIX
BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
MPEJICTABJICHNUS O XMMUYECKOW COCTABIAIOLICH HAYyYHON KapTUHBI MHUPA B JIOTUKE
e€ CUCTEMHOM PUPO/IbI, IEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HAHUSI B Hayke. M3yueHWe XMMHUU MPOUCXOAUT C MPUBJICUYECHUEM 3HAHUN U3
paHee M3yYECHHBIX y4eOHBIX mpeameToB: «Okpyxkaromuii mupy», «buonorus. 57
KJIacCh» U «Pu3uka. 7 Kiaacey.

[lpy w3yyeHWH XUMHH TPOUCXOAWT (HOPMHUPOBAHWE 3HAHWK OCHOB
XUMUYECKON HAYKH Kak 00JIaCTH COBPEMEHHOTO €CTEeCTBO3HAHWS, MPAKTUYECKOU
JEATEeIIbHOCTH Y€JIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpPHI. 3a/1aua
y4eOHOro mpeamMeTa COCTOUT B (POPMHUPOBAHUHU CUCTEMbl XUMHUECKUX 3HAHUN —
BOKHEHIMX (PaKTOB, MOHATHH, 3aKOHOB M TEOPETUUECKUX TOJIOKEHHH, IOCTYITHBIX
00001IIeHnIT MHUPOBO33PEHUECKOTO XapaKTepa, S3blKa HAyKH, B MPHUOOIIEHUU K



Hay4YHbIM METO/IaM IMTO3HAHUS IPU M3YYEHHUU BELIECTB U XUMUYECKUX pEeakluil, B
(OpMUPOBAHNY U Pa3BUTUU IT03HABATEIbHBIX YMEHUM U UX IPUMEHEHUH B YUEOHO-
NO3HABATEJIbHON U y4eOHO-UCCIIEI0BATENbCKON AESITENbHOCTH, OCBOCHUHU MIPaBUII
0e301macHOro o0panieHus ¢ BeeCTBAMH B TIOBCETHEBHOM KU3HU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HaYeHHUE NMPUOOPENN TAKUE LIETH, KaK:

— (OpMHUPOBAHHUE HWHTEIJICKTYaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CaAMOCTOSITEIbBHOMY MPHUHSITHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSM KHU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
oOyyarommxcs K CaMOCTOSITENIbHOM IO3HABAaTEJIbHON JESTENbHOCTH, HAyYHBIM
MeTOoJaM NO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHUH,

— o0ecredeHue yCaoBUi, CITOCOOCTBYIOIUX MPUOOPETEHUIO O0YyYatOIIUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KIIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOUIMX YHHBEpPCAJIbHOE 3HAUYEHUE MJIs
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIMOHAIBHOM H €CTECTBEHHO-HAYYHOU
TPaMOTHOCTH, B TOM 4YHCJIE YMEHHA OOBSICHATH W OLEHUBATH SIBICHUSA
OKpY’KaloIllero MHUpa, WCIOJIb3YySl 3HAHUS U OIBIT, MOJyUYEHHBIE MPU H3yYECHUH
XUMHH, TPUMEHATh UX IPU PEIICHUU MPoOIeM B OBCEIHEBHOM KU3HU U TPYIOBOU
JeSITEIbHOCTH;

— (QopmupoBaHue y O0Oy4arommxcs TYMaHUCTHUYECKHX OTHOIICHUH,
NOHMMAaHUS UEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1eJecOo00pa3HOro TMOBEAEHUS B OBITY MU TPYAOBOM JEATEIBHOCTH B IENIAX
COXPAHEHUS CBOETO 3710POBbsI U OKPYKAIOIIEH MPUPOAHOMN Cpebl;

— pa3BUTHE MOTHBALMM K OOYyYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JAlbHEWUIIETO
oOy4eHus.

Oo1ee 9rcio 4acoB, OTBEAEHHBIX JIJIsl U3YYCHUS XUMUHU Ha YPOBHE OCHOBHOTO
oOmiero obpazoBanusi, coctasiisier 128 yacoB: B 8 kinacce — 68 yacoB (2 daca B
Hezeno), B 9 kiacce — 66 yacos (2 yaca B Henento). [Iporpamma ckoppekTrpoBaHa
C YYETOM I'0/IOBOT0 KaJIEHJAPHOTO Y4eOHOro rpaduka U npa3IHAYHBIX JHEH.



COJEPKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Poslb XMMUM B KU3HU 4YeJOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiectBa. DuU3MYECKUE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BeniecTB. [loHsATHE O MeTOAax mo3HaHHUS B XUMHUU. UHCThIE BElIeCTBA U CMECH.
CriocoObI pa3feieHust CMECEi.

ATOMBI M MOJIEKYNbl. XHUMHYECKUE dJeMEHTbl. CHMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumnyeckas popmyia. BaneHTHOCTb aTOMOB XMMHUECKHUX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemecTB. OTHOCUTENbHAS aToMHast Macca. OTHOCUTENbHAs
MOJIEKyJIsIpHasi Macca. MaccoBast 10JI1 XUMHUYECKOTO AJIEMEHTA B COSAMHECHUU.

KonunuectBo BemectBa. Moabs. MonsipHas Macca. B3auMocBs3b KOJIMYECTBa,
MacChl M 4YHCJIAa CTPYKTYPHBIX €AWHHI] BemiecTBa. Pacuérel mo dopmynam
XUMHYECKUX COETMHEHUN.

duznveckre U XUMUYECKUE SBICHHS. XUMUYECKasi peakius U e€ MpU3HaKH.
3aKOH COXpaHEHHs MacChl BEIIECTB. XMMHUYECKHe ypaBHeHHA. Kiaccudukarms
XMUMHUYECKUX peakluil (COeUHEHUS], Pa3I0KEHUs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOW MOCYOMW, MpaBWiIaMHu paboThl B JabopaTtopun u
npuémMamMu oOpalleHus: ¢ JIabopaToOpHBIM 00OpPYAOBAHUEM, U3YUEHHE U OMUCAHUE
buznyecKkux CBOMCTB OO0pa3lOB HEOPraHWYECKHX BEIIECTB, HAOIIOIeHUE
busnueckux (TIaBJICHUE BOCKA, TasHUE JbJa, pPAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEIHOW MPOBOJIOKH, B3aMMOCHCTBHE MeJa C KHCIOTOM) sSIBICHUM, HaOII0IeHHE U
ONKCaHWE TPU3HAKOB MPOTEKAHUS XUMUYECKUX peakuui (pas3lokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHIOM Oapus, pas3iioKeHHe T'MIPOKCHJA
menu (1) mpu HarpeBaHuu, B3auMojieiicTBHE XKee3a ¢ pacTBopoM cosu meau (1),
U3y4eHHE CMOCOOOB pa3JesieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApMBaHUE, JUCTUILIALNA, XpoMaTtorpadus, IpOBEICHUE OYNCTKU TTOBApEHHON
CONMM, HAONIOJCHWE W  ONHCAHWE  Pe3yJbTaTOB  MPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAaHEHUS MacChl, CO3/IaHHE MOJEJe MOJIeKys
(IIapoCTEepPKHEBBIX ).

BaxkHeiilue npeacTaBuTe/ M HEOPraHMYeCKUX BelllecTB

Bosmyx — cMech razoB. CoctaB Bo3ayxa. Kucimopon — ameMeHT U mpocToe
BemecTBo. HaxokaeHwe Kuciaopoga B Tpupoje, (u3uueckue W XUMHUYECKUE
cBoiictBa (peakumu TopeHusi). Oxcuzapl. [Ipumenenne xucimopoma. CrocoObI
MOJly4YeHHUsI KUCIOpoJa B J1abopaTOpUU M MPOMBIINUIEHHOCTH. KpyroBopor
KHciopoja B mpupoze. O30H — auioTporHas MoauuKaius Kucaopoaa.



TemnoBolt 3h(dEeKT XUMHUUYECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOsI.

Bonopon — sneMeHT u mpoctoe BemiecTBo. HaxoxaeHue Bogopoa B Npupoe,
bu3nYecKue 1 XUMUIECKHE CBOMCTBA, MPUMEHEHHE, CTIOCOOBI MoTyueHus. Kucmotsr
Y COJIH.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUYECKUM YPaBHEHUSIM.

dusnueckne CBOMCTBA BOAbl. Boma kak pactBoputesb. PacTBOpHI.
HaceolllieHHbIe M HEHACBIIIEHHBIE PacTBOpPbl. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBast 1071 BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOABbL. OCHOBAHUS.
Ponp pacTBOpOB B IpUpoJZie U B KU3HU 4yeloBeka. KpyroBopot Boabl B MPUPOJIE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranudeckux coenuneHuit. Oxcuabl. Kiaccudukanus
OKCUJIOB:  cojeoOpasyomiue (OCHOBHBbIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Dusznueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyueHnune okcuaos.

OcHoBanus. Knaccudukanuss ocHOBaHM: WIENOYM U HEPACTBOPUMBIC
ocHOBaHusA. HomeHkiarypa ocHoBaHuil. PU3WYECKHE U XUMHYECKHE CBOMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxarus xkucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctn mertamnoB H. H. bekerosa.
[lonyueHne KuUCIOT.

Comu. Homenknatypa cosieil. @U3NYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eneTnueckas CBSI3b MEXKY KJIacCaMU HEOPTAHUYECKUX COCAUHEHHUI.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMPEICIICHUE COJepKaHusl KUCIOpoJa B BO3yXe, MOTyUEHUE,
coOupaHue, pacro3HaBaHUE UM U3YUYCHUE CBOMCTB KHUCIOpOJa, HaOI0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBUS BO3HHUKHOBEHUS U
peKpanieHus TopeHus (moskapa), 03HaKOMJICHUE ¢ 00pa3IiaMu OKCUIOB U OTTUCAHUE
WX CBOWCTB, TMOJy4YeHUE, COOMpAHHWE, pACMO3HABAHUE W M3YYCHHE CBOWCTB
BOJIOpoJia (ropeHue), B3auMo/iericTue Bojopoaa ¢ okcuaom meau (1) (BozsmoxxHo
WCIIOJIb30BaHNE BUJICOMATEPUAIIOB), HAOIIOIEHUE 00Pa31I0B BEIIECTB KOJIUYECTBOM
1 Momb, ucclenoBaHME OCOOEHHOCTEH pPACTBOPEHHs BEIIECTB C Pa3TMYHON
PacTBOPUMOCTBIO, TPUTOTOBIICHHE PACTBOPOB C OMPEACIEHHOW MacCOBOM J0Jiei
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOJABI C METaUIaMu (HAaTpUEM H
KaJbllueM) (BO3MOXKHO UCIIOJIb30BaHUE BHUIEOMATEpPUANIOB), HCCIEIOBAHUE
00pa3IioB HEOPTaHUUECKUX BEIIECTB PA3JIMUHbBIX KJIACCOB, HAOIIOIEHUE U3MEHECHUS
OKpacCKH UHIMKATOPOB B PACTBOPAX KUCIIOT U LIEJIOUEH, U3YUEHHUE B3aUMOICUCTBUS



okcuna meau (1) ¢ pactBopom cepHOM KHUCIOTBI, KUCIOT ¢ METaUlaMH, peaKIui
HEUTpaJIN3aluy, IOJYyYEHUE HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OIHOTO
MeTajula IpyTruM U3 pacTBOPA COJIM, PEIICHHUE SKCIEPUMEHTANBHBIX 33/1a4 110 TEME
«BaxHelmme K1acchl HEOPTaHUYECKUX COCTUHEHUI.

Ilepuoguvecknii 3axkoH u Ilepumoamyeckasi cucreMa XHMHYECKHX
iemenToB JI. U. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBble TOMBITKM KIACCU(PHUKAIMU XUMUYECKHUX 3JeMeHTOB. [loHsTHe o
IPYIIAax CXOJHBIX 3JIEMEHTOB (IIEJIOYHBbIE M IIEJIOYHO3EMEIbHBIE METAJLIbL,
TaJIOT€HbI, THEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIe 00pa3yloT aMPOTEepHBIE OKCHIBI
Y TUJIPOKCHUIBI.

[lepunonnueckunii 3akoH. [lepuonnueckas cuctemMa XMMHUYECKUX 3JIEMEHTOB /1.
N. Menpneneera. KopoTkonepuoanas v JiuuHHonepuoaHas popmsl [lepuoanueckoi
cucteMbl xumudeckux snemeHToB Jl. M. MengeneeBa. llepuonsl u rpymisl.
DU3NYECKHI CMBICH MOPSAAKOBOTO HOMEPA, HOMEPOB MIEPHO/1A U TPYIIIBI SJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sep. M3oTomnsl. DiekTpoHsl. CTpoeHue
AIIEKTPOHHBIX ~ 000JI04eK aTroMoB mepBbix 20 XMMHYECKHX  3JIEMEHTOB
[lepnommueckon cucremsl [[. 1. MenaeneeBa. XapakKTEpUCTHKA XUMHYECKOTO
3JIEMEHTA T0 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XWUMHUYECKHX JJIEMEHTOB,
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 TPYIIAaM U IIEPUOIAM.

3nauenue [leprnoanueckoro 3akona u [leppoanvyeckoi CUCTEMbI XUMHYECKUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W npaktuku. [[. V. MenneneeB — yd€Hbld U
rpaKJaHuH.

Xumnyeckasi cBs3b. KoBaneHTHass (mojsipHass W HEMOJSIpHAsi) CBSI3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX IIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okucieHus.  OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Iponiecchbl OKncIeHNs U BOCCTaHOBIIEHNs. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumenm:

u3ydeHrue oOpa3loB BEIIECTB METAIJIOB W HEMETAJIOB, B3aUMOJCHCTBHE
TMJIPOKCUJA LMHKA C pacTBOPaMU KHCIOT M IIEJIOYEH, MPOBEIAEHUE OIbBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  peakuui
(ropenue, peakiy pas3ioKeHUs], COSTUHEHU).

Mesicnpeomemmnuie céasu

Peanuzanus MeXIpEeAMETHBIX CBSA3€M MPU H3yYEHHMH XUMUM B 8 Kiacce
OCYUIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHATUH, TaK U TOHITHUH, SIBISIOMUXCS CUCTEMHBIMU JJIsi OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.



OO01Me ecTeCTBEeHHO-HAYYHbIE MOHATHUS: HAy4HbIH (pakT, rumnoresa, Teopus,
3aKOH, aHallu3, CHHTE3, Kiaccudukanusi, MNEePUOJUYHOCTb, HAOJIOJCHUE,
HKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@du3uka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU]I, U30TOIIBI,
PaJMOaKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUN 3apsl, BEUIECTBO, TENO, O0BEM,
arperaTHO€ COCTOSIHME BEIeCTBa, Ta3, (PU3NYECKHE BEIUYUHBI, EIUHUIIBI
U3MEPEHUS, KOCMOC, ITAaHETHI, 3BE311bI, CONHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAITbI, TOPHBIE TIOPOIBI, TOJIE3HbIC
MCKONAEMBbIE, TOILINBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemiecTBo M XUMHYECKasi peaKIHs

[lepnonnueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB
XUMHYECKHUX 3JIEMEHTOB MEPBBIX TPEX MEPHUOJIOB, KAJIUS, KAIBIUSA U UX COCTUHEHUM
B COOTBETCTBUM C IIOJIOKCHUEM DJJeMEHTOB B llepuonndeckon cucreme u
CTPOCHHUEM UX aTOMOB.

Ctpoenue BemiecTBa: BHJbI XMMHYECKOW CBS3U. THIBI KPUCTALIMYECKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccuduxkaims 1 HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJAcCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanysa XuMUYecKUX peakuuid Mo pa3andyHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B pPEAaKIUH BEIIECTB, MO TEIJIOBOMY 3(deKTy, Mo
U3MEHEHHUIO CTETECHEN OKHUCICHHUS XMMHUYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U SHIAOTEPMHUUECKUE PEAKIUHU, TEPMOXUMUYECKUE
ypaBHEHHUS.

[Tonsitue 0 cKOpOCTH XUMHUYECKOW peakuuu. [loHsTHE 00 00paTUMBIX U
HEOOpAaTUMBIX XMMHUYECKUX peakiusx. [[oOHITHEe 0 TOMOTEHHBIX M TETEPOTCHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAKIUU U TMOJOKEHUE XUMHUYECKOTO

paBHOBECHS.
OKHUCIUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMK,  AJIEKTPOHHBIN  OajaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIbHOU peaKuuu. CocraBiieHue YpPaBHEHUU

OKHUCJTUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMid C  HWCIIOJIb30BAaHUEM  METOJa
AJIIEKTPOHHOTO OajaHca.



Teopus 3AEKTPONUTHIECKON TUCCOUUALMU. DIEKTPOJUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, aHnoHsl. MeXaHU3M [HCCOLMAIMU BEIIECTB C Pa3IMYHBIMU BUIAMU
XuMHu4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
NOJIHBIE WM COKpalIEHHbIE HOHHBIE ypaBHeHUs peakuuid. CBoicTBa KHUCIOT,
OCHOBAHMM U COJIeH B CBETE MPE/ICTABICHUNA 00 AIEKTPOIUTHIECKON TUCCOIUAINY.
KauecTBeHHbIE peakiuu Ha MOHBI. [[oHsATHE O THIpONIH3E CONEl.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMM KPUCTALIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJUIOB M HEMETauloB (rpadura W ammasa), CIOKHBIX BEIIECTB
(xJ10pHuaa HATpUs ), UCCIIEJOBAHUE 3aBUCHUMOCTH CKOPOCTH XUMHUYECKOM peakiuu OT
BO3JCHCTBUS  pa3iMyHBIX  (PAKTOPOB, HCCIEIOBAHUE  BJIEKTPOIPOBOIHOCTH
pPacTBOPOB BEUIECTB, MTpoLiecca AUCCOLMALIMH KHCIIOT, IIEJI0UEH U conel (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO0 MAaTEPHANIOB), MPOBEJCHHE OIBITOB, HILTIOCTPUPYIOIIHNX
OpU3HAKUW TPOTEKAaHUS peakuuid HOHHOro oOMeHa (oOpa3oBaHUE OCajKa,
BbIJIEJICHUE Ta3a, OoOpa30oBaHHE BOJbI), OIBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIX pEaKUMid (TrOpeHue, peakluu pasoKeHus,
COCJIMHEHHUS), pACIO3HABAHHE  HEOPraHWYECKUX  BEIIECTB C  IMOMOILBIO
KAUYECTBEHHBIX PEAKLIUM HA MOHBI, PEIICHUE DKCIIEPUMEHTAIBHBIX 3a/1a4.

Hemerayibl 1 MX cOeIMHEHHUSA

OOmast xapakrepucTuka ragoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (Pu3NUecKue CBOMCTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMHUYECKHE CBOMCTBA Ha MpUMeEpeE XJiopa (B3auMOECTBIE
C MeTajulaMH, HeMeTallylaMH, uienodamu). XiopoBojaopod. ConsiHas KHUCIOTa,
XAMHUYECKUE CBOMCTBA, IIOJy4YeHUE, MpuMeHeHue. JlencrBue xiaopa U
XJIOpPOBOZOPOJa HA OPTaHU3M YeJIOBEKa. BakHeNIIne XJI0pUIbl U UX HAXOXKICHUE B
IIPUPOJIE.

Oo6mas xapakrepuctuka 3nemMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue U (PU3MYecKue CBOMCTBA
IPOCTBIX BELIECTB — KUCIOPOAa U Cepbl. AJIIOTPONHBIE MOAUDUKAIIMN KUCIOPOIa
U cepbl. XUMUYeckue cBoilicTBa cepbl. CepoBOAOPOJ, CTpoeHHE, (PU3NYECKUE U
XUMHUYECKue cBoMCTBA. OKCUABI CEpbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
CepHas kucnoTa, pu3nuecKkue 1 XUMHUYEeCKUe CBOMCTBA (00IIMe KaK MpeICTaBUTeNs
KJjlacca KHUCIOT M crnenuduieckue). XUMUUECKUE pPEaKlMH, JieXkKallie B OCHOBE
MIPOMBIIIUICHHOTO CIoco0a TMOMy4YeHUs: CEpHOM KHUCIOTHI. [Ipumenenue cepHoit
KUCIOThl. CONM CEepHOM KHUCIOTHI, KadeCTBEHHAs peaklus Ha CyJab(}ar-HoH.
Haxoxnenue cepsl M €€ COCOUHEHUN B IPUPOJE. XHUMHUYECKOE 3arpsi3HEHUE
OKpYXalolel Cpelbl COECIUHEHUSIMU Cepbl (KUCIOTHBIE OXKIU, 3arpsA3HEHUE
BO3/lyXa M BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHHS.



OO6mast xapakrepuctuka 371eMeHTOB VA-rpymnnbl. OCcoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIIEHUSA. A30T, paclpoOCTpaHEHUE B MPHUPOJIE,
busnyeckue U XuMrueckue cBoiictsa. Kpyrosopor a3ora B npupojie. AMMHAK, €T0
dusznyecKkrue u XMMHUYECKUE CBOMCTBA, oMyyeHue U mpuMeHnenue. Coiu aMMOHMUS,
uX pU3NYEeCKUe U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3UYECKUE U XHUMHYECKUE
CBOMicTBa (0OIlIME Kak TMpeJCTaBUTENs Kilacca KHUCIOT U  clenu(puyecKue).
Hcrnonb30BaHME HUTPATOB U COJIE AMMOHHSI B KAYECTBE MUHEPATIbHBIX YIOOPEHU.
XHUMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpelibl COETMHEHUSIMU a30Ta (KHCIOTHBIE
JOXKIM, 3arps3HEHHE BO37ayXa, MOuUBBl U BomoémoB). docdop, amaoTpornHbie
moaudukanuu docdopa, puznyueckre U xumudeckue cpoiictBa. Okeun gocdopa
(V) u dochopnas kuciora, Gu3nvYeckue U XUMHUUYECKHE CBOMCTBA, MOIyYCHHE.
Hcnonb3oBanue (ochaTtoB B KaueCTBE MUHEPATIBHBIX YI00PEHHIA.

Oo6mas xapakrtepuctuka snemMeHToB IVA-rpynmnbel. OCOOEHHOCTH CTPOEHMS
aTOMOB, XapaKTEPHbIE CTENICHU OKUCIIEHUS. Y TIEpO/, AJFIOTPOIIHbIE MOAU(PUKALIUY,
pacnpocTpaHeHue B MpUpoJe, (pU3NUECKHEe U XMMHUECKHUE CBOICTBAa. AncopOuusi.
Kpyrosopor yraepoga B mnpupone. Oxcuabl yriepona, ux (usmueckue u
XUMUYECKHE CBOWCTBA, JEWCTBHE Ha JKUBBIE OPraHU3Mbl, [OJYy4YEHUE U
NpUMEHEHHEe. DKOJOTHYECKUe MPOOIeMbl, CBsA3aHHbIe ¢ okcuaoM yraeponaa (1V),
TUMoTe3a TI00ATBHOTO TMOTEIUICHHUS KIMMaTra, MapHUKOBBIN 3¢ dekT. YronbHas
KUCIOTa U €€ CcoJd, UX (PU3MUecKre UM XUMHUYECKHE CBOMCTBA, MOJIy4YeHHE U
npumeHeHue. KadecTBeHHass peakiuss Ha KapOoHaT-woHBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEULIMHE, TPOMBIILIEHHOCTH U CEIbCKOM XO0351CTBE.

[lepBoHavasIbHBIE TOHATUSL 00 OPraHUYECKUX BEILIECTBAX KaK O COSIUHEHUSX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, 3TAHOJI, TJINLEPUH, YKCYCHAs! KHCIIOTA).
[TpuponHblE HCTOUYHUKHU YTIEBOAOPOAOB (Yrojb, MNPUPOAHBIA Ta3, HedTh),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUIEHHOCTH.
[ToHsiTHE O OMOJIOTMYECKN BAKHBIX BELIECTBAX: KUpax, OeNKax, yrieBojgax — U ux
poJiM B JKH3HM UeEJOBEKa. MaTepuanbHOE €IMHCTBO OpPraHWYECKUX H
HEOPTaHWYECKUX COCTMHECHUM.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJIYYCHHE W
npumeHenue. CoenMHeHHs! KpeMHHUs B mpupojie. O01re npeacraBieHus 00 OKCue
kpemaust (IV) u kpemHueBoit kucinote. CHIMKATHI, UX HCIOJIb30BaHUE B OBITY, B
IPOMBIIUIEHHOCTU. BaxkHele CTpoUTENbHbIE MaTepuajbl: KEPAMHKA, CTEKIIO,
IIEMEeHT, OcToH, kene300eToH. IIpobiiembr 6€30macHOrO  MCIOIB30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B MOBCETHEBHON KU3HU.

Xumuueckuii IKCnepumenm:

H3y4eHHEe 00pa3ll0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJISTHON KHCIIOTHI,
NPOBEJCHNE KaueCTBEHHBIX PEaKIMi Ha XJOPUA-UOHBI U HAOIIOJCHHE MPU3HAKOB



UX TPOTEKAHMsI, OMBIThL, OTpa)Kalwllue (QU3NYECKHe M XHMHUYECKHE CBOMCTBa
raJIOTEHOB M WX COEIUWHEHUN (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJIEHUE ¢ 00pa3laMu XJIOpUI0B (TaJIOreHUI0B), O3HAKOMJIEHHE C 00pa3aMu
ceppl M €€ COEAUHEHUSMHU (BO3MOXXHO MCIOJb30BaHUE BHJIEOMATEPUAIIOB),
HaOII0/IeHNE TpoIiecca OOYTIIMBaHUS caxapa Mo IeUCTBUEM KOHIIEHTPUPOBAHHOMN
CEpHOM KHUCIIOThI, U3YYEeHUE XUMUUECKIX CBOMCTB pa30aBIEHHON CEpHOM KUCIIOTHI,
MPOBE/ICHNE KAaYeCTBEHHON pEaKIuu Ha CyJb(aT-uoH 1 HAOMI0IeHUE MTPU3HaKa e
NpOTEKaHus, O3HAKOMIIEHHE ¢ (U3UYECKUMHU CBOMCTBaMH a3ota, ¢ocdopa U HX
COEJIMHEHUN (BO3MO>KHO MCITOJIb30BAaHUE BUIEOMATEPUAJIOB), 00pa3liaMH a30THBIX
u (GochopHBIX yaoOpeHui, MoydeHne, coOnpaHnue, pacro3HaBaHUE W WU3YUCHUE
CBOICTB aMMMaka, ITPOBEJCHHE KAYECTBEHHBIX PEAKIUNA HAa HOH aMMOHHSA H
docdar-uoH W U3yuyEeHHUE TMPU3HAKOB HUX MPOTEKaHUs, B3aUMOJCICTBHE
KOHLIEHTPUPOBAHHONW Aa30THOW KHUCJIOTBI C MEIbI0 (BO3MOXHO HCIOJIb30BAaHUE
BUJICOMATEPHUAIIOB), HU3YYEHHE MOJENEH KpPUCTAIUIMYECKUX pEIIETOK aiMasa,
rpaduta, QymiepeHa, O3HAKOMIIEHHE C IPOLECCOM aAcopOLUU pacTBOPEHHBIX
BEILECTB AKTHMBUPOBAHHBIM YIIEM M YCTPOMCTBOM IPOTHBOras3a, IIOIY4YEHUE,
cobupaHue, paclio3HaBaHUE U U3yYEHUE CBOICTB YIJIEKHCIIOIO ra3a, poBEICHHUE
KAUECTBEHHBIX PEAKIMI Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYEHHUE MPU3HAKOB HX
POTEKaHUsl, O3HAKOMJIEHWE C MPOAYKIMEH CHIMKATHOM MPOMBIIUIEHHOCTH,
pElIeHNE 3KCHEPUMEHTAIBHBIX 3a7ad M0 TeMe «BaxxHehnme HeMeTaulbl U HX
COEIMHEHHUSD.

MeTtasibl U MX COeUHEHUS

OO01ast XxapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBaHUU
ux TnonoxkeHus B llepmogmdeckor cucrtemMe xumudeckux daemeHTtoB J[. W.
MenpeneeBa u ctpoeHus atoMoB. CTpoeHHE MeTauioB. Meraundeckas CBsi3b U
METaJUIMYecKass  KpUCTAUIMYECKass  pelETKa.  JJIEKTPOXMMUYECKHH  psl
HaIpspkeHU MeTaioB. U3NYEecKne U XMMUYECKUEe CBOMCTBA MeTaiioB. O01ue
CrocoObl TONy4eHUs: MeTayioB. [loHATHE O KOpPpPO3UM METAIJIOB, OCHOBHBIE
CIIOCOOBI 3aTUTHI UX OT KOppo3uu. CriiaBsl (CTallb, 4yTYyH, JIOPATIOMUHUM, OPOH3a)
¥ UX IPUMEHEHHUE B OBITY U POMBIIIIEHHOCTH.

[Ilenounsie meTampl: nonoxeHue B [lepuoanyeckon cucremMe XUMMHUYECKUX
anemenToB /JI. 1. MenzaeneeBa, cTpoeHUE UX aTOMOB, HAaXOXKJICHUE B IPUPOJE.
duznyeckre U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbl U
TMAPOKCUIBl HaTpuss W Kanus. lIpumMeHeHue IIeNOYHbIX METAUIOB M HX
COCIMHEHUM.

[[lenoyHO3EMENBHBIE METAJUIBI MAarHui W KaJIbLMK: TIOJIO)KEHUE B
[Tepuoanueckon cucreMe xumuueckux 3yiemeHToB 1. 1. Menaeneesa, CTpoeHue ux
aTOMOB, HaXOXJeHUE B pupoje. Pu3nueckrue 1 XUMHUUYECKUE CBOMCTBA MarHus v



Kanblus. Baxknelume coequHeHus Kaablus (OKCHI, TUIPOKCHI, colin). KécTkocTh
BOJIbI U CITIOCOOBI €€ yCTpaHEeHHUSI.

AJ'OMUHHI: TI0JIOkEHUE B [lepnoandeckoi cucteMe XMMUYECKHX YJIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKJIeHHE B npupone. Pusnueckue u
XUMUYECKHAE CBOMCTBA aTtOMUHMSI. AM(POTEpHBIE CBOMCTBA OKCHIA U THAPOKCHIA
ATFIOMHUHUSL.

Keneszo: nonoxenue B llepuoanueckoit cucteMe XuMHYECKUX dJIEMEHTOB /.
N. MenneneeBa, CTpOE€HHE aroMa, HAaxOXAeHuWe B npupoae. dusznueckue u
XUMHUUYECKUE CBOMCTBA xene3a. OKcubl, ruipokcuibl U conu xenesa (I1) u sxxenesa
(1), ux cocraB, CBOWCTBA U MOJydEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE ¢ oOpasllaMy METAJIOB W CIUIABOB, HX (PU3NYECKUMHU
CBOMCTBaMH, M3Y4Y€HHUE  PE3YJIbTATOB  KOPPO3UU  METAUIOB  (BO3MOXKHO
WCIIOJIB30BaHUE BHUIECOMATEPUATIOB), OCOOCHHOCTEH B3aWMOJCUCTBUS OKCHJA
KaJblIUg U HATpUsl C BOJOW (BO3MOXKHO WHCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
UCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, MpOLEcCa TOPEHUS KEJIE3a B KUCIOPOJIE
(BO3MOXXKHO ~ HCIIOJNB30BAHWE  BHUJICOMATEPUANIOB), IMPU3HAKOB  MPOTEKAHMS
Ka4eCTBCHHBIX PEAKIMI HA MOHBI: MarHUs, KaJIbIIUs, aTIOMUAHUS, TMHKA, xere3a (1)
u xenesza (lll), menu (Il), HaGmoneHne m onucaHue MPOIECCOB OKPAIIMBAHUS
IJIaMEHU HWOHAMHU HaTpusl, Kaldusl MW Kaiubliid (BO3MOXKHO UCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), MCCIIEA0OBaHNE aM(DOTEPHBIX CBOMCTB THIPOKCHIA ATFOMUHHUS U
TUAPOKCHUA 1IMHKA, PEIICHUE SKCIEPUMEHTANIbHBIX 3a7ay Mo Teme «Baxuelume
METAJITBI U KX COSTUHCHUS.

XHMMHUS M OKpPY:KaoUias cpeaa

BemecTtBsa m Marepuasnibl B ITOBCEIHEBHOM KHU3HM YEIOBEKa. be3omacHoe
WCIIOJIb30BAHUE BEIIECTB M XUMHUYECKUX peakiuii B ObiTy. [lepBas momMomib mpu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaromleh cpeibl (MpeaeiabHas I0mycTUMast
KOHIIEHTpaius BeulecTs, aainee — [1/IK). Ponb xuMuu B pemieHnn 3KOJIOrMYECKUX
po0aem.

Xumuyeckuii IKCnepumenm:

H3y4deHue oOpaslloB MaTepUasioB (CTEKJIO, CIUIABBI METAJIJIOB, MOJMMEPHBIC
MaTepHabl).

Mesicnpeomemmnuie céasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpU U3YYEHUM XUMHUHM B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 HCIOJb30BaHUE KaK OOIIMX €eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W TOHATHUM, SIBJISIOIIUXCS CUCTEMHBIMH JJISI OTJCIBHBIX MPEAMETOB
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.



OOuIrie ecTeCTBEHHO-HAy4YHbIE MOHITHSA: HAyYHBIH (PAaKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KiaccuuKauus, TMEepUOAUYHOCTh, HaOII0eHuE,
IKCIEPUMEHT, MOJCIMPOBAaHUE, HW3MEpPEHUE, MOJENb, SBJICHUE, MapPHUKOBBIN
3¢ deKT, TEXHOIOTHS, MAaTEPUATIBL.

dusuka: maTepusi, aToM, HJIEKTPOH, TIPOTOH, HEUTPOH, HOH, HYKJIH/]I, U30TOIIHI,
PannoOaKTUBHOCTbD, MOJIEKyJIa, DIIEKTPUUYECKUI  3apsiz, POBOJTHUKH,
HOJYIIPOBOHUKHY, JUAIIEKTPUKH, (OTODJIEMEHT, BEIIECTBO, TeNo, OO0BEM,
arperaTHO€ COCTOSIHUE BEILlECTBa, a3, pacTBOP, paCTBOPUMOCTb, KpHCTANINUECKast
pemérka, CriaBbl, (U3MUECKUE BEIMYUHBI, €IUHUIBI U3MEPEHHS, KOCMUYECKOE
IPOCTPAHCTBO, IIaHETHI, 3BE3/1b1, CoHIIE.

buonorust: ¢ortocunTes, npixanue, Oumocdepa, 3KOCUCTEMA, MUHEPAIBHBIC
y10OpeHus, MUKPO3JIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHBIE BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE IOPO/IbI, TOJE3HbIE
UCKOTIaeMbI€, TOIUIMBO, BOJTHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBHI

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
o0Opa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4EeOHOH H
BOCHUTATEILHON JEATEIBHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUUCKUMHU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMH B
oOIecTBe MpaBUJIaMd W HOPMaMH TIOBEJEHUS M CIOCOOCTBYIOT IIpoOIleccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AINK 00YUYaIOIIUXCS.

JIM4HOCTHBIE  pE3yJIbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOy4YaroIIMXCA
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WTHBHBIX [EHHOCTHBIX OPHUEHTAIUA W
pacIIMpEeHUE OIbITA JICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIMTAHUS

LIEHHOCTHOI'0 OTHOLLIECHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAYyYHOMY HACIEIUI0, TTOHUMAaHHsS 3HAYECHUS XUMHUYECKON HAyKH B KU3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HH(pOpMaIUe o
MEPEJIOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpA U 0OIIECTBA;

2) rpasKAaHCKOT0 BOCITUTAHMSI:

MPEJCTABICHUSI O COUMAIBHBIX HOPMAaxX M MPABWIAX MEKIMYHOCTHBIX
OTHOIIICHUHN B KOJIJIEKTHUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM, Y4eOHOUCCIIEA0BATEIbCKOM, TBOPUECKOM U IPYTUX BUJAX ACSTEIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHON JEATEIbHOCTH TPU BBIMOJHEHUHU
y4eOHBIX, TMO3HABATENIbHBIX 3aJ]a4, BBITOJHECHHUH XWMHUUYECKHX DSKCIEPUMEHTOB,
CO3/IJaHUU YUEOHBIX TPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO ¥ B3aUMOIIOMOIIT!
B MpOILIeCCE ATON yUeOHOM JesATebHOCTU, TOTOBHOCTH OLICHUBATh CBOE MOBEICHUE
U TOCTYIKM CBOMX TOBApHILEH C MO3UIMHM HPABCTBEHHBIX U MPABOBBIX HOPM C
YYETOM OCO3HAHMUS MTOCIEACTBUN IIOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHPOBO33PEHUYECKHE TIPEJICTABICHHUSI O BEIIECTBE M XMMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKHM M COCTaBIIAIOILINE
OCHOBY 11 TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOABI, B3aHUMOCBS3SIX YEJIOBEKA C
MIPUPOJTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3THUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHBIE MOTHUBBI, HAIIPABJICHHBIC HA MOJYYCHUE HOBBIX 3HAHUU MO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUM,
MO3HABATENIbHON, WH()OPMAIMOHHOW M YHUTATEIBCKOW KyJIbTYpPhI, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIbHOH palOThl C Y4YEOHBIMH TEKCTaMH, CIPaBOYHOU



JUTEPATYPOH, JIOCTYNHBIMU TEXHUYECKHUMHU CpEACTBAMU HMH(POPMALMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI00O03HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  camMO0Opa30BaHUIO, TMPOEKTHOW W  HCCIEIOBATEIbCKOM
JEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUS B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTU JKWU3HHU, OTBETCTBEHHOTO OTHOLIEHUS K CBOEMY
3IOpPOBBIO, YCTAaHOBKM Ha 3J0POBBIN 00pa3 >KM3HMU, OCO3HAHUE TMOCIEACTBUUA U
HENPUATHE BPEIHBIX IPUBBIYCK (YIOTPEOICHUS aKOTr 0, HAPKOTUKOB, KYpPEHHUS),
HEOOXOJUMOCTU COOJIFOJIEHUST MpaBuUil OE30MACHOCTH NpU  OOpallleHuH ¢
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) Tpy10BOTr0 BOCIIMTAHUSI:

MHTEpEC K MPAaKTUUYECKOMY U3yUYEHHUIO Ipodecchii U TpyJa pa3auyHoro poja,
YBaXXEHUE K TPYAY U pe3ysbTaTaM TPYI0BOM I€ATEIBHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUsT  NPEIMETHBIX 3HAaHUM 1O  XUMHHM, OCO3HAHHBIM  BBHIOOP
WHUBUyaJIbHON TPAEKTOPUU MPOJAOHKEHHUST 00pa30BaHuUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCHEMHON Npo(hecCHOHATBHON AEATENBHOCTA U PA3BUTHS HEOOXOAUMBIX YMEHHUI,
TOTOBHOCTB a/IalITUPOBATHCA B MPO(HECCUOHATILHOM Ccperie;

6) 9K0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKH 11eJIeCO00pa3HOE OTHOIICHHUE K TPUPOAE KAK HICTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CyIIECTBOBAHMUS, IMOHMMAHUE LEHHOCTH 30POBOr0 U
O0e3omacHOro o0Opa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
¢u3nyecKOMy M TICUXHYECKOMY 3JI0pPOBBIO, OCO3HAHHE IIEHHOCTH COOIIOACHMS
paBuJ1 O€30MaCHOTO MOBEAEHUS MPU padOTe ¢ BEIIECTBAMM, a TAKXKE B CUTYyalMsIX,
YTPOXKAIOIIMUX 340POBBIO U KU3HU JIIOIEH;

CIIOCOOHOCTH TPUMEHATH 3HAHUS, MOJydaeMble MPU U3YYCHUH XUMHUH, IS
pELICHUs 3a/1a4, CBSA3aHHBIX C OKPY’KAIOLIEH MPUPOIHOU CPEIOH, ISl IIOBBILIECHUS
YPOBHSI ~ JKOJIOTHYECKOW  KYyJIbTYphl, OCO3HaHUS TIJO0AJIBbHOIO  XapakTepa
HKOJIOTUYECKUX TpOoOJIeM M MyTed HMX peIIeHHs MOCPEACTBOM METOA0B XHUMHUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKAaTUBHOMN U COLMAIHOW MPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B coctaBe MeTanpeAMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAUYUMBIC JJIA
(bopMHpOBaHUS MUPOBO33pEHUS O0ILIEHAYYHbIC TTOHATHS (3aKOH, TEOPHsl, TPUHIUII,
runore3a, (Qakt, CHUCTEMa, TMPOLECC, HSKCIEPUMEHT U JPYroe.), KOTOpbIe
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHbIX YYEOHBIX NpPEIMETax W MO3BOJISIIOT Ha
OCHOBE 3HAaHUI M3 3TUX MPEAMETOB (OPMUPOBATH MPEJICTABICHHE O LIETOCTHOM



HAy4YHOM KapTHUHE MHpA, U YHUBEpCaJIbHbIE yueOHbIE IEUCTBUS (IT03HABATEIIbHbIE,
KOMMYHUKATHUBHBIC, PETYJISATHUBHBIC), KOTOphIE 0OecneurnBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO Yy4eOHOM
JEATEIIbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1eiiCTBUS

Bba3oBble JJoruueckue JeMicTBUA:

YMEHUSI MCMOJb30BaTh MPUEMBI JIOTMUECKOTO MBIIUIEHUS MPU OCBOCHUU
3HAHWI: PACKPBIBATh CMBICI XMMHUYECKHX TMOHATHNA (BBIAEIATH WX XapaKTePHBIE
MPU3HAKHN, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMHU TIOHSTHIMH), UCIOJIB30BATh
TIOHATHS 711 OOBSICHEHUS OTJIEIBHBIX (J)AaKTOB M SBJICHH, BEIOMPATh OCHOBAHUS U
KpUTEPUH ISl KIacCU(PUKAIMK XUMHUYECKUX BEIIECTB U XUMHUYECKHX DPEAKIUH,
yCTaHaBJIMBATh MPUUMHHO-CIICJCTBEHHBIC CBA3UM MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTHYECKHE PACCYXACHUS (MHAYKTUBHBIC, ICTYKTUBHBIC, 110 aHAJIOTHH),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TMPUMEHSITh B TIPOILIECCe TMO3HAHUS TMOHATUSA (TPEIMETHBIE U
MeTaIpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yeMbI€ B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCJIbHBIC TTPEICTABICHUS —
XUMHUYECKUW 3HAK (CHUMBOJ DJIEMEHTa), XUMHUYeckas (opMmylia W YypaBHEHUE
XUMUYECKON PEAKIIUU — TMPH PEIICHUN Y4eOHO-TT03HABATEIBHBIX 3a7a4, ¢ YIETOM
ATUX MOJICTBHBIX TPEJICTABICHUN BBISIBIISITh U XapaKTEPU30BaTh CYIIECCTBEHHbIE
MPU3HAKH M3Yy4YaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYHHHO-CICACTBEHHBIC CBS3U U
MPOTUBOPEYHS B U3YIACMBIX TIPOIIECCAX U SIBJICHUX.

Ba3oBble uccienoBarejabckue 1eHCTBUA .

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIMPOCHI B KayeCTBE HHCTPYMEHTA
MO3HAHKUS, & TAKXKE B Ka4€CTBE OCHOBBI 11l POPMUPOBAHUS TUIIOTE3HI TIO TPOBEPKE
MIPaBUJILHOCTH BBICKA3bIBAEMBIX CYKJICHHUIA

MPUOOPETEHUE ONbITa IO TUIAHWUPOBAHUIO, OPTaHU3AWH W TIPOBEICHUIO
YUYEHMUECKUX JKCIIEPUMEHTOB, yMEHHWE HaOlomaTh 3a XOJOM IIpoliecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJbTar, (PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI TIO0 PE3yJIbTaTaM MPOBEAEHHOTO OIbBITA, UCCICIOBAHUS, COCTABIISATh OTUET
O MpoJIeNITaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIIHIO
pa3TUYHBIX BUIOB U (HOPM MPEJCTABICHUS, TOTydaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJIIpHAsT JUTEpaTypa XUMHUYECKOTO COJEpXKaHUSA, CIPABOYHBIC
nocobus, pecypcsl MHTepHETa), KPUTUYECKH OIICHWUBATH IPOTHBOPCUYMBYIO H
HEJIOCTOBEPHYIO MH(POPMAITHIO;



yMEHUE TPUMEHATh Pa3jIu4yHble METOJbl U 3aMpOChl MPU MOKUCKE U OTOOpE
uH(OpPMAIUU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABaTEIBHBIX 3a]a4 ONPE/ICIEHHOTO TUIa, TPUOOPETEHUE ONbITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIJIEHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHUS PA3IMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATENLHO BHIOUPATH ONTUMANBHYIO (hOpMY TIpeacTaBieHUs] HHPOpMAUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJa4ll HECIOXKHBIMU CXEMaMH, JuarpamMmaMu,
npyrumu popmamu rpauku ¥ UX KOMOWHAIUSMU;

YMEHUE UCIOJIb30BaTh M AaHAJIM3UpOBaTh B IHpouecce Yy4eOHOH U
UCCIIEIOBATENLCKON NIEATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HAa COCTOSIHME OKpYXKaroled NpUPOIHON
Cpelbl.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIe yueOHbIe JeHCTBUS:

YMEHUS 33]1aBaTh BOMPOCHI (B XO€ haiora u (Min) JUCKYyCCUH) MO CYIIECTBY
oOcyxaaemMol Tembl, (OPMYIMpPOBATH CBOM MPEIVIOKEHUS OTHOCUTENIBHO
BBIIIOJIHEHHUS NTPEJIOKEHHON 3a/1a4K;

YMEHMSI ~ OPEICTaBIATh  TOJYYEHHBbIE  PE3yJIbTaThl  MO3HABATENILHOM
NEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTaX; JeJaTh MpPE3EHTALUIO
pPE3yNbTATOB BBINOJHEHNUS XMUMHYECKOTO JKCIIEpUMEHTa (J1a00paTOPHOrO ONBITA,
1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MTPOCKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHMKAMH B COBMECTHOM
MO3HABATEJIbHOM W MCCIEOBAaTEIbCKOM  ACSATENbHOCTH  MpPU  PELIECHUU
BO3HMKAIOIIMX NpOoOJeM Ha OCHOBE Y4yé€Ta OOIIMX WHTEPECOB M COTrJIaCOBAHUS
no3uuui (o0cyXaeHusi, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMbI», KOOPAHHALIUS
COBMECTHBIX JCHCTBUM, OIPEAECICHHE KPUTEPUEB II0 OLEHKE KayecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHS:

YMEHUE CaMOCTOSTENIbHO ONPENEsITh UENH JEATebHOCTH, MIaHUPOBATh,
OCYILIECTBIISAITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeTLHOCTh, BRIOUpaTh Harbonee 3pheKTUBHBIC CITOCOOBI pelieHusT y4eOHbIX U
NO3HABATEJIbHBIX 33Ja4, CaMOCTOSITENIBHO COCTAaBJIATh WM KOPPEKTHPOBATH
[IPEUIOKEHHBIM  QJITOPUTM  JCHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C Y4YETOM
MOJIYYeHUs] HOBBIX 3HAHUU 00 M3ydaeMbIX OOBEKTaX — BEIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOTO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITOJIB30BATh ¥ aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAraeMbl€ B YCIOBUU 33]IaHUN.

NPEJIMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pPE3yNbTaTOB IO OCBOCHHUIO 00s3aTEIBHOrO
cCoJlep KaHMs, YCTAHOBJEHHOTO JaHHOW (enaepanbHO paboyeil mnporpaMMmonu,
BBIJICTISIIOT: OCBOCHHBIE OOYYAIOIIMMKCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



JneucTBul, crnenuduueckue A TpeAMETHONM o01acTu  «XUMHS», BB
JNEATEIBHOCTH MO  MOJYYEHHID HOBOIO  3HAHUS, €ro  HWHTEpIpETalUH,
npeoOpa30BaHUIO U MPUMEHEHHIO B PA3IMYHbBIX YYEOHBIX U HOBBIX CUTYaIUsIX.

K xoHiy 00yueHus B 8 ki1acce npeaMeTHbIe pe3yJibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHUN: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEHIECTBO, CIIOXKHOE BELIECTBO, CMECH
(oHOpO/IHAsT M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJICKYJISIPHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBas JIOJIsI XUMUYECKOTO AJIEMEHTa B COSTUHEHUHN, MOJISIPHBINA 00BEM,
OKCHJ], KHCIJIOTa, OCHOBAHHE, COJIb, JIEKTPOOTPULIATEIBHOCTb, CTEICHb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(pUKAIUs pPEeaKIui: peakiuu
COCMHEHUS, PEAKIHMH PA3JIOKECHUS, PEaKUUU 3aMEUICHUS, PEaKUnuu
0OM€Ha, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEIIIOBOU 3P (EKT peakiuu,
AJIpO aToMa, SJIEKTPOHHBIN CJIOM aToMa, aTOMHast OpOUTalIb, paIuyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS M HEMOJIAPHAsl KOBAJICHTHAs! CBSI3b, HOHHAs
CBSI3b, HWOH, KAaTHWOH, AaHWOH, pacTBOp, MaccoBas JOJs BEIIEeCTBa
(TpolLieHTHAs! KOHIICHTPAIlUs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKMX TIOHATUUA U
MPUMEHSITH 3TU NOHATHUS MPU ONMKUCAHUU BELIECTB U UX MPEBPALLICHUI;

e HCIOJBb30BaTh XHWMUYECKYIO CHUMBOJHKY JJIS COCTaBJICHHUS (HOPMYT
BEIIECTB U YPABHEHUN XMUMUYECKUX PEAKIUN;

e OIpENENSATh BAJIGHTHOCTh ATOMOB 2JIEMEHTOB B OMHAPHBIX COCIUHECHUSIX,
CTENCHb  OKHUCJICHMS  DJIEMEHTOB B  OWHApPHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAcCy COEAMHEHUN 10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAaJIGHTHAs W HOHHAas) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaThb cMbIci [lepuoanueckoro 3akona J[I. WM. Menaeneena:
JEMOHCTPUPOBATh TNOHUMAHHE MEPUOJAUYECKON 3aBUCUMOCTU CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B llepuoauueckoil cucreme,
3aKOHOB COXPAHEHMSI MacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTajipo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ileproauueckoit
CUCTEMbl XHWMHYECKHUX DJJEMEHTOB: pa3jiuyaTh [MOHATHUS «TJIaBHas
noarpymnmna (A-rpymnmna)» u «modounas noarpynna (b-rpymma)y, Mansie u
OOJIbIIINE TIEPHOJIbI, COOTHOCUTH OO0O3HAYCHMS, KOTOpPhIE HMEIOTCA B
tabmune «llepuoauueckass cuctemMa Xumudeckux osgemeHToB [[. U.
MenzaeneeBay C YHCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3aps]l Apa, OOIIEE YUCIIO JIEKTPOHOB U
pacrpejiefieHue UX MO AJIEKTPOHHBIM CIIOSM);

KJ1acCU(UIIMPOBATh XMMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlEeCTBa,
XUMHUYECKHE pPeaKIuH (M0 YUCIYy M COCTaBY YYacCTBYIOIIUX B PEAKIHH
BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIME XMMHUYECKHUE CBOWMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPKIasi ONMMCAHUE MPUMEPAMU MOJICKYIISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

IIPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XHUMHUYECKUX TPEBpAIlCHUNd B
Pa3IUYHBIX YCIOBUSX;

BBIUUCIISATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XHUMHYECKOTO 3jeMeHTa 1o (opMyse COEIUHEHHS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, IPOBOJIUTH PACYETHI IO YPABHEHUIO
XUMHUYECKOHN peaKlnu;

IPUMEHATH OCHOBHBIE ONIEPALIMU MBICIUTEIbHON ACSITENbHOCTY — aHAJIU3 U
CHUHTE3, CpaBHEHHE, OOO0OIICHHEe, CHCTeMaTH3aIuio, Kiaccu(uKalmio,
BBISIBJICHUE MPUYMHHO-CIIEACTBEHHBIX CBS3€H — JUIS M3Y4YEHHs] CBOWCTB
BEIIECTB M XWMHUYECKHUX pEAKUUH, ECTECTBEHHO-HAYYHBIE METOIBI
NO3HaHUs — HAOIIOJEHUE, H3MEpPEHHE, MOJEIMPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIeI0BATh NMPaBUJIaM MOJIb30BAHUS XUMHUECKOU MOCYA0U 1 JIa0OPaTOPHBIM
o0opyJoBaHMEM, a TaKXe mpaBuwiaM oOpalleHHs C BEIIeCTBaMU B
COOTBETCTBHM C HWHCTPYKIUSMH II0 BBIMIOJHEHUIO J1a00OpaTOPHBIX
XUMHUYECKHUX OMBITOB IO MOJYYEHHUIO U COOMPAHUIO T'a3000pa3HbIX BEIIECTB
(Bogopozia M KHUCIOpOJa), IPUTOTOBICHUIO PACTBOPOB C OIpeneIEHHON
MacCOBOM JOJIEM PAaCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh M IPOBOJAUTH
XUMUYECKUE SKCIEPUMEHTHI MO PACHO3HABAHUIO PACTBOPOB ILEIOYEH U
KHUCIIOT C TIOMOIIbIO UHIUKATOPOB (JTaKMYyC, (eHON(PTAICUH, METUIOPAHK

U Jpyrue).

K koniy oOyuenus B 9 kiacce npeMeTHbIE pe3yIbTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICII OCHOBHBIX XWMHWYECKUX IIOHATHUH: XUMUYECKUU
JJIEMEHT, aTOM, MOJIEKyJla, HWOH, KaTUOH, aHUOH, IIPOCTOE BELIECTBO,
CJI0’KHOE BEIIECTBO, BAJEHTHOCTb, DJIEKTPOOTPULIATEILHOCTD, CTEIEHb
OKHUCJICHHS, XUMUYECKasl peaKIusi, XUMUYeCcKas CBs3b, TEIUIOBOU 3PdeKT
peakuuu, MOJib, MOJISIpHBIH  00BEM,  PpacTBOp,  DIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJIMTUYECKAs IUCCOLMALMS, PEAKLUU HOHHOIO
oOMeHa, KaTajau3aTop, XWUMHYECKOE€ paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKlMM, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHHE U BOCCTAHOBIICHUE, aJUIOTPOIU,
aM(pOTEpPHOCTb, XUMHYECKast CBSI3b (KoBayeHTHas, MOHHAs,
MeTayuInYecKas ), KpUCTAINYECKask pelETKa, KOPPO3HUs METAJUIOB, CILIABHI,
CKOPOCTh XMMHUYECKOW peakIuu, MPEeAebHO IOMYyCTUMAas KOHIIEHTPALIMS
ITJIK BemiecTBa;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITH 3TU OHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIONb30BaTh XHUMHMUYECKYI0 CHMBOJIMKY [UIsl COCTaBieHHS (GopMyll
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3IUYHOTO COCTaBa, NPUHAIEKHOCTh BEIIECTB K
ONpeAeNnéHHOMY KJIACCYy COEOWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBsI3U (KOBaJI€HTHAs, WOHHAS, METAJUIMYECKas) B HEOPraHUYECKUX
COCJIMHEHHUSX, 3apsiji MOHA MO0 XUMUYECKON (QopMylie, XapaKkTep Cpeibl B
BOJIHBIX PACTBOPAX HEOPTraHUUYECKUX COCAMHEHUMN, THUIl KPUCTAJUITMYECKON
PELIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMmbicn llepuogmueckoro 3akona J[. WM. MenneneeBa u
JIEMOHCTPUPOBATh €ro IOHHMAaHHWE: OIKCHIBATh W XapaKTepu30BaTh
tabnuunyio Gopmy [lepuoanueckoil cUCTEMbl XUMHYECKHX 3JIEMEHTOB:
pasnuyaTh TMOHATHUS «TJaBHas mnoArpynna (A-rpymma)» U «mobodyHas
noarpynna (b-rpynmna)», manbsie u OOJbIIME MEPUOJBI, COOTHOCUTH
0003HauY€eHUs1, KOTOPbIE UMEIOTCS B IEPUOINYECKON TaOIULE, C YNCTOBBIMU
XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsa  sAapa, o0llee YWCI0 DBJIEKTPOHOB U paclpenesieHHe UuX Io
AJIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIUE 3aKOHOMEPHOCTH B M3MEHECHHUH
CBOMCTB 3JIEMEHTOB M HMX COEAMHEHUH B Mpelenax MajblX NEPUOJI0B U
TJIABHBIX MOJATPYM C Y4ETOM CTPOCHUS UX aTOMOB;

KJIacCU(PHUIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOIIMX B pPEaKIUU
BEIIECTB, MO TEIUIOBOMY 3(PQEKTy, 0 M3MEHEHUIO CTENICHEW OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEUDUUECKHE XUMHUYECKUE
CBOMCTBAa TPOCTBIX U CJOXHBIX BEIIECTB, MOATBEPXKAasi OMNHCAHUE
NpUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIINM;

COCTABJISITH  YPaBHEHUS AJIEKTPOJUTUYECKON JHUCCOLMALMM  KHUCIIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMeHa, YypaBHEHHMS pEaKui, MOATBEPKIAOINIMX CYIICCTBOBAHHE
TCHETUYCCKOW CBSI3U MEXK/y BEIECTBAMH PA3INIHBIX KJIACCOB,;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTEIBHBIX — PEAKITHIA
MOCPEACTBOM COCTABJICHHS SJIEKTPOHHOTO OaiaHca ITUX PEaKIIHii;
MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHUS,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX MPEBPAIICHUN B pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEILHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAcCChI BEIIECTB,
MacCOBYIO [IOJII0 XHMHYECKOTO »3JeMeHTa Mo (opMysie COeAMHEHUS,
MacCOBYIO JIOJTIO BEIIIECTBA B pACTBOPE, TPOBOAUTH PACUYETHI 10 YPABHEHUIO
XUMHUYECKOM peaKiny;

cOOJTI01aTh TIPaBUIIa MOJIH30BAHUS XUMUYECKOM MOCYA0M 1 1a00paTOpHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalleHUuss C BEIIECTBAaMU B
COOTBETCTBHHM C WMHCTPYKIHMSIMH TIO BBIIOJTHCHHUIO J1aOOpaTOPHBIX
XUMHUYECKUX OTBITOB MO MOJYUYECHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(aMMmaka u yrieKucIioro rasa);

MIPOBOJIUTH PEAKIUH, MOATBEPKIAIOIINE KAYeCTBEHHBIN COCTAB Pa3TUYHBIX
BEIIIECTB: PACMO3HABATh OMBITHBIM IyTEM XJIOpUI-, OpOMUA-, WOIHI-,
KapOonart-, (ocdar-, cunmkar-, cyiabdar-, TUAPOKCHUII-MOHBI, KATHOHBI
aMMOHHUSI U HMOHBI U3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIHME B BOJHBIX
pacTBOpax HEOPTaHUYECKUX BEIICCTB;

MIPUMEHSTH OCHOBHBIE OTIEPAIlN MBICIIUTECILHOMN EATETLHOCTH — aHATIU3 U
CUHTE3, CpaBHEHUE, 0000IIEHUE, CUCTEMATU3AIINIO, BBISIBIICHUE IPUYUHHO-
CJICICTBCHHBIX CBSI3€H — JUI M3YYCHHS CBOWCTB BEIIECTB M XMMHUYECCKUX
peaKkiuii, eCTECTBEHHO-HAy4YHbIE METOAbl TO3HaHUS — HaOII0ICHUE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, DKCIIEPUMEHT (PeaibHbIM U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaunmenoBanmue
(umdposbie)
n/  pa3ieioB H TeM Kourtpoasnbie IIpakTuueckue
Bcero oOpa3oBaTe/ibHbIE
n MPOrpamMMbl padoThI padoTbI
pecypchl
Paspnea 1. [lepBoHayajibHbIe XMMUYECKHE TOHATHS
XuMus — BayKHas
0011aCTh
bu6nmoreka [IOK
€CTECTBO3HAHHUS U
1.1 . 5 2 https://m.edsoo.ru/7f41
MIPaKTUYECKON 837¢
EeITEIbHOCTH
YyeJ0BeKa
BemecTBa u bu6nmorexa LIOK
1.2 XUMHUYECKHE 15 1 https://m.edsoo.ru/7f41
peakuuu 837c
Wroro mo paszneny 20
Pa3znen 2. BaxHeiiliue npeacTaBuTe M HEOPraHUYeCKUX BeleCTB
Bozayx.
KHCH}(])X on bubnuoreka [{OK
2.1 oL 6 1 https://m.edsoo.ru/7f41
ITousiTne 00
837c
OKCHIaX
Bomopon. bu6nmorexa LIOK
2.2 ITousarue o 8 1 https://m.edso0o.ru/7f41
KHCJIOTaX U COJIIX 837c
Bona. PactBopsbl. bubmuorexa [JOK
2.3 ITousitre 00 5 1 1 https://m.edsoo.ru/7f41
OCHOBAHUAX 837¢c
OCHOBHBIC KIIACCHI bubmnoreka IIOK
2.4 HEOPraHUYECKUX 11 1 1 https://m.edsoo.ru/7f41
COCIMHEHU I 837c
Hroro o pazneny 30

Pazpnea 3. llepnoanyeckuii 3axkon u [lepuoguyeckas cucreMa xumuieckux 3j1ementon /1. U.
MenpeneeBa. Ctpoenue aToMoB. XuMu4eckasi cBsi3b. OKUCIAUTEIBLHO-BOCCTAHOBUTEIbHbIE

peakuun
Ilepuonnueckuii
3aKOH U
3.1
Ilepuonnueckas

CHUCTEMA

but6mmoreka [IOK
https://m.edsoo.ru/7f41
837c



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

XUMUYECKHX
anemenTtoB /l. U.
Menneneesa.

Ctpoenue aToma

XumMmuyeckas
CBSI3b. bu6nmoreka [IOK
3.2 OKHCTUTENBHO- 7 https://m.edsoo.ru/7f41
BOCCTAaHOBUTEIIbH 837c
bIC PEAKIINH
bubnunorexa LIOK
Hroro mo pazaeny 14 https://m.edsoo.ru/7f41
837c
bubnuoreka [{OK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41
837c
OBIIEE
KOJIMYECTBO 67
YACOB I1O

[TPOT'PAMME



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

9 KVIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne HaumenoBanue
(undposbie)
n/  pa3ieioB H TeM Kourtpoasnbie IIpakTuueckue
Bcero oOpa3oBaTe/ibHbIE
n MPOrpamMMbl padoThI padoThI
pecypchl
Pa3znes 1. BemecTBo 1 XUuMH4YeCKHe peakuuu
[ToBTOpeHue n
yriryoneHue bubmnoreka [JOK
1.1 3HaHWI OCHOBHBIX 5 1 https://m.edsoo.ru/7f
pasziesoB Kypca 8 412636
Kjacca
OcHOBHBIE
3aKOHOMEPHOCTH Bubmiorexa OK
1.2 p 4 https://m.edsoo.ru/7f
XI/IMI/I‘ICEKI/IX 412636
peaKIuii
DIEKTPOITUTHYECK
asi JUCCOLMAIIHSL. bu6nmorexa LIOK
1.3 XHUMUYECKHUE 7 1 1 https://m.edsoo.ru/7f
peakuuu B 412636
pacTBopax
Wroro mo pazneny 16
Pasznea 2. Hemeraaanl 1 HX coeINHEHUS
Oo6as
XapaKTEepPUCTHKA
IMIECKIX bubnmorexa LIOK
2.1 VIIA 4 1 https://m.edsoo.ru/7f
2JIEMEHTOB 413636
TPYIIIBL
I'anorensl
Oo6as
XapaKTEepPUCTHKA
S bubnunorexa LIOK
2.2 VIA 6 https://m.edsoo.ru/7f
3JIEMEHTOB - ) 413636
rpynnsl. Cepa u eé
COEUHEHMS
Oo6as
XapaKTepUCTHKA bubmuorexa [JOK
2.3 XUMHUYECKHX 7 1 https://m.edsoo.ru/7f

3r1eMeHTOB VA-
rpynnsl. A30T,

4132636



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
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

dochop u ux

COEIMHEHHS
Oo6ast
XapaKTepUCTUKA
XHUMUYCCKHX bu6nmoreka [IOK
2.4 s1neMeHToB |VA- 8 https://m.edsoo.ru/7f
rpynnsl. Yriepoa 412636
Y KPEMHUN U UX
COEIUHEHUS
Uroro mo pazneny 25
Paznen 3. MeTaJIbI M MX COeAUHEHUS
. bubnunoreka LIOK
00
3.1 HIHE CROHCTRA 4 https://m.edsoo.ru/7f
METAILIOB 412636
Baxneiimme bubnunoreka LIOK
3.2 METAJUIBI U UX 16 https://m.edsoo.ru/7f
COCIMHCHUS 412636
Utoro no pazneny 20

Pasnen 4. Xumus u okpyxamomas cpeaa

BemecTtBa n bubnunoreka LIOK
4.1 MaTepuaisl B 3 https://m.edsoo.ru/7f
JKU3HHU YEJI0BEKA 412636
Wroro mo pazneny 3
bubnmorexa LIOK
PesepBHoe Bpems 2 https://m.edsoo.ru/7f
412636
OBIIEE
KOJIMYECTBO 66
YACOBIIO

I[TPOTPAMME



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

IHHOYPOYHOE IINTAHUPOBAHHUE

9JICMCHTOB

8 KJIACC
N KoanuyecTBO YacoB DJIeKTPOHHBI
1/ Tema ypoxa Konrpoas Ilpakrm  [ara e uudposkie
I Becero  HBIe yecKHe U3yYeHH s oOpa3oBareJib
padoTbI padoTbI HbIe pecypchl
[Ipenmer xumuu. bubnmnoreka
p  PombxmMimms 1 02.09.2025 HOK
JKH3HH YCI0BEKA. https://m.edsoo.
Tena u BemecTBa ru/ff0d210c
bubnuoreka
5 ITonsTHE 0 MeTOIAX 1 05.09.2025 LIOK
IMO3HAHMA B XUMUH https://m.edsoo.
ru/ff0d227e
[IpakTuueckas
pabota Ne 1
bubmnnoreka
«IIpaBuna paboThl B OK
3 naboparopuu u 1 1 09.09.2025 1
. 5 https://m.edsoo.
pUEMBI 00paICHUS (u/Ff0d23dc
¢ 1abopaTopHBIM
000py/I0BaHUEM
bubmnoreka
YucTele BelecTna 1 Ok
4 | cmecu. Crioco6e: 1 12.00.2025 1
. https://m.edsoo.
paszeneHus cmecei (u/ff0d26ca
IIpakTnueckas
pabota Ne 2 bubnuotexa
P
5 «GasacacHne 1 1 16.09.2025 ~1OK
cMmeceil (Ha mpumepe https://m.edsoo.
OUMCTKH ru/ff0d28c8
MOBaPEHHOM COJH)»
bubauoreka
6 ATOMBI 1 MOJIEKYJIBI 1 19.09.2025 HOK
https://m.edsoo.
ru/ff0d2a6c¢
XuMuueckue
Bbubnnoreka
3JIEMEHTBI. 3HAKU K
7 (cumsom) 1 23.00.2025 1O
https://m.edsoo.
XUMITHECIIX ru/ffod2bes



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

Bubanoreka

3 [Tpocteie n 26.09.2025 HOK
CJIO’KHBIC BEIIECTBA https://m.edsoo.
ru/ff0d2a6c¢
Bubnuoreka
AToMHO- 110K
9 30.09.2025
MOTICIYIAPHOE https://m.edsoo.
yHeHue ru/ff0d2ds0
3aKOH MOCTOSAHCTBA
COCTaBa BEILECTB.
Bbubianoreka
XumMmuyeckas 110K
10 . 03.10.2025
gopMyna https://m.edsoo.
alICHTHOCTD ru/ff0d2eae
aTOMOB XHUMHUYECKUX
3JIEMEHTOB
OTHOcUTEIbHAS
Bubianoreka
aTOMHAas Macca. OK
11 OtHOcuTEnbHAS 07.10.2025 1
https://m.edsoo.
MOJIeKyIApHad ru/ff0d323c
macca
MaccoBas goasg Bubianoreka
12 XAMHYECKOTO 10.10.2025 HOK
3JIeMEHTAa B https://m.edsoo.
COCJIMHEHU U ru/ff0d350c
bubmnoreka
KomnuectBo OK
13 BemecTBa. Moib. 14.10.2025 1
M https://m.edsoo.
oJIsipHasi Macca ru/ff0d5230
dusuyeckue u
Bubmnoreka
XUMHWYECKHE OK
14 SBIICHHUS. 17.10.2025 1
X https://m.edsoo.
uMHHeCKad ru/ff0d37fa
peaxius
[Ipu3naku u
Bubianoreka
YCIIOBHS OK
15 MIPOTEKAHUS 21.10.2025 1
https://m.edsoo.
XUMITHECIIX ru/ffod3al6
peaxiuit
3aK0oH COXpaHEHUs bubnmnoreka
16 MacChI BEIIECTB. 24.10.2025 HOK
XUMHYECKHUE https://m.edsoo.
ypaBHEHUS ru/ff0d3b88



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88

Brruncnenus

KOJIMYECTBA, MAaCCEI Bbubnuoreka
17 BEIIECTRA I10 07.11.2025 HOK
ypaBHEHUSIM https://m.edsoo.
XUMHYECKAX ru/ff0d5708
peakui
Knaccudukanus
XUMHUYECKUX
N Bubmnoreka
peakimit OK
18 (cocammenus, 11.11.2025 1
https://m.edsoo.
Pa3IOKCHHUA, ru/ff0d3f34
3aMelleHNs,
obmMmeHa)
M. B. JlJomoHOCOB
— Y4EHBIii- bubmmoteka
19 SHIIUKJIONEINUCT. 14.11.2025 1HOK
0O00011EeHuEe U https://m.edsoo.
CHUCTEMAaTU3aIusl ru/ff0d40c4
3HAHUN
KonTponbhas
Bubnuoreka
pabora Nel o Teme OK
20 «BemectBa u 18.11.2025 1
https://m.edsoo.
XUMIHCCKHC ru/ff0d4290
peaKIum»
Bosnyx — cmech
ra3zoB. CocrtaB bubmnoreka
21 Bo3ayxa. Kucnopon 21.11.2025 HOK
— DJIEMEHT U https://m.edsoo.
MIPOCTOE BEIIECTRO. ru/ff0d448e
O30H
duznueckue n
XUMHUYECKHE
" Bubianoreka
CBOICTBa KUCIIOpOAA OK
22 | (peaxumm 25112025 L
https://m.edsoo.
OKHCIICHH, ru/ff0d4614
ropenue). [Tonarue
00 oxcHaax
CrocoOsl
Bubianoreka
TOJTyYCHUS OK
23 KHCIIOpOJia B 28.11.2025 1
6 https://m.edsoo.
f1abopatopuu 1 ru/ff0d497a

MMPOMBIINIJICHHOCTH.



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a

IIpumeHeHue
KHCII0pOJa

Tennooii 3 dexr

XUMHYECKOH
Bbubmnoreka
peaKIuu, MOHSATHE O OK
24 TEPMOXUMHUYECKOM 02.12.2025 1
i https://m.edsoo.
YpaBHEHUH, IK30- U (/044790
SHOTEPMHUCCKUX
peaKIusax
Torumgo (HedTb,
yroJib U METaH). bubnmnoreka
g5 Sarpasmetie 05.12.2025 HOK
BO3/yXa, CIIOCOOBI https://m.edsoo.
ero ru/ff0d4c4a
IPEIOTBPAIIICHHS
[IpakTnueckas
paborta Ne 3 o Teme
bubmnnoreka
«ITonyuenue u OK
26 | cobupanue 09.12.2025
https://m.edsoo.
KaciIopoaa, ru/ffOd4ae2
U3yUYEHHE ero
CBOMCTB»
Bonopon —
bubnuoreka
9JIEMEHT U TIPOCTOe OK
27 BEIIECTBO. 12.12.2025 !
- https://m.edsoo.
AXOACICHHC B ru/ff0d4ddo
pUpoJIe
dusznueckue u
bubnuoreka
XUMUYECKHE
. HOK
28 CBOMCTBa BOJOpO/A. 16.12.2025
- https://m.edsoo.
PHMEHEHHIC ru/ff0d4ddo
BOJIOpOJA
Bbubnnoreka
IT
gg ~ lomsmHe o 19.12.2025 HOK
KHCJIOTaX U COJISIX https://m.edsoo.
ru/ff0d50d2
CrrocoObI Bbubnnoreka
gp ~ MoryueHud 23122025 HOK
BOZIOpOZA B https://m.edsoo.
naboparopuu ru/ff0d4ddo
[TpaxkTrueckast bubnuoreka
31 26.12.2025
pabota Ne 4 o Teme HOK
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«lonyuenue u

https://m.edsoo.

coOupanme ru/ffod4f42

BOJIOPOJIa, U3YUCHHE

€ro CBOMCTB»

MoutsipHbIii 00BEM bubmorexa
32 | rasos. 3aKou 30.12.2025 E{?E//m.edsoo.

ABOTazpo ru/ffod542e

Brruncaenus

00BEéMa, KOJIMYeCTBa

BEIIIECTBA ra3a Io bubmotexa
33 €r0 U3BECTHOMY 13.01.2026 Ettof://m.edsoo.

KOTHHECTBY ru/ff0d55a0

BEILIECTBA WUIIN

00BEMY

Brrancaenus

00BEMOB Ta30B 110 bubnunoreka
g4~ YpamHeHuio 16.01.2026 HOK

peaKkIMu Ha OCHOBE https://m.edsoo.

3aKOHA 00BEMHBIX ru/ff0d5708

OTHOIIICHUI ra30B

dusnueckue u bubsmotexa
35 | xuMmuecke 20.01.2026 ﬁtofﬁm o

CBOMCTBA BOJIBI "y /fl fd d5§7a '

CocTaB OCHOBaHUH. bubmorexa
36 Tlomsie o6 23.01.2026 ﬁ?iﬁm.edsoo.

HHRatopax ru/ff0ds9e2

Bojma kak

PacTBOPHUTEINb.

Hacrimennsie u bubnuoreka
37 HEHACBIIIICHHBIC 27 01.2026 HOK

pPacTBOPBL. https://m.edsoo.

MaccoBas goas ru/ff0d5b40

BCIIIECTBA B

pacTtBope

[IpakTueckas

pabota Ne 5 o Teme bubmmorexa
38 «IIpurorosienune 30.01.2026 IOK

https://m.edsoo.
PacTBOpOB ru/ffodseba

onpeaeneHHON
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MacCOBOH J0oJIen

pacTBOPEHHOTO
BCIIIECTBAY
Kontponbhas bubnuoreka
39 pabora Ne2 o Teme 03.02.2026 LIOK
«Kucnopon. https://m.edsoo.
Bonopoa. Bona» ru/ff0d6342
bubnuoreka
OKCHUJIBI: COCTaB, OK
40 Kiaccudukanus, 06.02.2026 1
https://m.edsoo.
HOMEHKIATYPa ru/ff0d664e
[Tonyuenue u
XUMHYECKHE
. bubnuorexa
CBOICTBa
41 KUCJIOTHBIX, 10.02.2026 HOK
https://m.edsoo.
OCHOBHBIX 1 ru/ffode64e
aM(OTEPHBIX
OKCHJIOB
bubnuorexa
OcCHOBaHHUsI: COCTaB, OK
42 Kkiaccudukanus, 13.02.2026 !
https://m.edsoo.
HOMEHITTaTYpa ru/ff0d67ca
ITony4yenue u bubnmnoreka
43 XI/IMj/I‘IeCKI/Ie 17.02.2026 HOK
CBOICTRBA https://m.edso0.
OCHOBaHWH ru/ff0d67ca
bubnuoreka
KucnoTsr: cocTas, ”
44 KJ1acCU(pUKanus, 20.02.2026 1o
https://m.edsoo.
HOMeHknatypa ru/ffodfee2
bubnuoreka
[Tonyuenue n X
45 XUMHYECKHE 24.02.2026 1o
N https://m.edsoo.
CBOMCTBA KHCIIOT ru/ffodfee?
Conu (cpennue):
HOMEHKJIaTypa, bubnuoteka
45~ CTocoOH 27022026 HOK
MOJy4YEHMUS, https://m.edsoo.
XUMHAYECKHE ru/00ad9474
CBOICTBA
[IpakTrueckas bubnuotexa
47 03.03.2026
pabota Ne 6. HOK
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Pemenue https://m.edsoo.
IKCIIEPUMEHTATHHBI ru/00ad9b7c
X 3aj71a4 II0 TEME
«OCHOBHBIE KJIACCHI
HEOPTraHUYECKHUX
COEIUHEHUI)
I'eneTnyeckas cBsA3L Bbubianoreka
48 MEXAY Ki1accaMu 06.03.2026 1HOK
HEOPraHUYECKUX https://m.edsoo.
COCIUHEHUI ru/00ad9a50
0O0001EeHuEe 1 BP(I;J{IHOTeKa
49 cUucTEMaTH3alUsA 10.03.2026 !
. https://m.edsoo.
Hatn ru/00ad9ch2
Kontponbnas
Bubianoreka
pabota Ne3 mo teme OK
50 "OCHOBHBIE KJIaCCHI 13.03.2026 1
https://m.edsoo.
HEOPraHUYECKHUX ru/00ad9ela
coenuHeHun"
[IepBble onBITKM
KJIacCU(UKAIIAN Bubianoreka
51 XUMHYECKHUX 17.03.2026 HOK
3JI€MEHTOB. https://m.edsoo.
[TonsiTue o rpymnmax ru/00ad9ffa
CXOIHBIX DJIEMEHTOB
Ilepuonnueckuii
3aKOH U
Bbubnuoreka
Ilepuoauueckas OK
52 | cucrema 20.03.2026 L
https://m.edsoo.
XHUMUHCCKIX ru/00ada52c
snemenToB /1. U. —
Menneneena
Bubnuoreka
IT
53 . CPHO/BL IPYMIEL, 24032026 OK
MOATPYIIIBI https://m.edsoo.
ru/00ada52c
bubnnoreka
CrpoeHue aToMOB. K
54 CocTaB aTOMHBIX 27.03.2026 1o
" https://m.edsoo.
AAICP. KISOTOTIR! ru/00ada342
55 Crtpoenue 07.04.2026 bubnuoteka
3JIEKTPOHHBIX HOK
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000J104EK aTOMOB

https://m.edsoo.

DJIEMEHTOB ru/00adahc
[Iepuonnueckoit
cuctemsl /1. W.
Meunpeneena
XapakTepucruka
XHUMHUYECKOTO
Bubinnoreka
3JIEMEHTA 110 €Er0 OK
56  monoKeHHUIO B 10042026 1
I . https://m.edsoo.
CPHOMHICCKOH ru/00ada824
cucteme /1. 1.
Meunpeneena
3HaueHue
[Tepuoanueckoro
3aKOHa g Bubnuoreka
g7 ~ PassMTAHAyILH 14.042026 HOK
npaktuku. J[. . https://m.edsoo.
MenneneeB — ru/00ada96e
Y4€HBIN, IEAATOT U
rpakJIaHUH
DIIeKTPOOTPHULIATEITH Bubnuoreka
58 HOCTb aTOMOB 17.04.2026 HOK
XAMHUYECKUX https://m.edsoo.
DJIEMEHTOB ru/00adaab8
Bubinnoreka
4!
5 omnad 21042026 HOK
XUMHUYECKas CBA3b https://m.edsoo.
ru/00adac34
Bubinnoreka
KoBanenTnas 110K
60 24.04.2026
froJApHas https://m.edsoo.
XHUMHUYECKAS CBSI3b ru/00adaab8
Bubianoreka
KosanenTHas X
61 | menomspas 28.04.2026 1O
https://m.edsoo.
XUMHUYECKAS CBSI3b ru/00adaab8
Pese T bubauoreka
BHBII K.
Ofobmerme n LOK
62 OOMICHUE H 05.05.2026 https://m.edsoo.
CUCTEMAaTH3AINAA ru/00ad9ch?
3HaHUH 110 TEME
bubnnoreka

((CTpOCHI/IC aToMma.

LIOK
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Xumudeckas https://m.edsoo.
CBSI3bY. ru/00adb486
Konrtponbnas
pabota Ne4 o Teme
«CtpoeHue aToma.
XUMHUYECKas CBI3b»
/ Beepoccuiickast
pOBEpOYHAs
pabora
Bbubianoreka
63 CreneHp OKUCIEHUS 1 08.05.2026 HOK
https://m.edsoo.
ru/00adae28
Bubianoreka
OKHUCIATEIHLHO-
64 BOCCTAHOBUTEJIbHBIE 1 12.05.2026 HOK
https://m.edsoo.
peaKiu ru/00adb076
Bubnuoreka
g5 | OwacHATem N 1 15052026 1OK
BOCCTAHOBHUTEIN https://m.edsoo.
ru/00adb076
PesepBHBIi ypOK. bubnmnoreka
g L ocomemnen 1 19.05.2026 oK
cUCTeMaTHu3aIus https://m.edsoo.
3HaHWUH ru/00adb33c
PesepBHBIi ypOK.
g7~ Ooodmennen 1 22.05.2026
CUCTEMATHU3ALUS
3HaHUH
OBIIEE KOJIMYECTBO
YACOB I1O 68

I[TPOT'PAMME
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9 KVIACC

- Kosau4vecTBO 4yacoB DIeKTPOHHBIE
o
W Tema ypoka Konrpo Ipakruye [ara uugpoBbIe
I Bceero JbHBIE CKHe U3YYeHUs o0pa3oBaTesibH
padoTbI padoTbI ble pecypchl
[Tepuonnueckuii
3aKOH.
bubnuoreka
[Tepuonnueckas OK
1 cucrema 1 01.09.2025 M
https://m.edso0o.ru
XUMHYECKUX /00adb59e
anemenToB Jl. M.
Menneneesa
3aKOHOMEPHOCT
U B U3MCHEHUU
. bubnuoreka
CBOMCTB OK
2 XAMHUYECKHUX 1 04.09.2025 1
https://m.edsoo.ru
BHGMCHTOB“ /00adb6b6
MEPBBIX TPEX
MEPUOJIOB
Knaccudukanus bubnuoteka
g nowemanpa 08.09.2025 HOK
HEOPraHUYEeCKU https://m.edso0.ru
X BEIIECTB /00adb7e2
Bunaer
. bubnnoreka
XUMHUYECKON OK
4 CBSI3U U THUIIBI 1 11.09.2025 1
https://m.edsoo.ru
KpHCT?HHquCKH /00adbach
X peIETOK
KoHntponbHas
pabota Nel o
TemMe
«IToBTOpEHUE N
5 yriyoneHue 1 1 15.09.2025
3HaHUH
OCHOBHBIX
paszenoB Kypca
8 Kmacca»
Knaccudukanus BI/(I;S;HOTeKa
6 XAMHUYECKHUX 1 18.09.2025 1
. https://m.edsoo.ru
peaxiuit mo

/00adbcb0
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Pa3InIHbIM

MpU3HAKaM
IToustue o
CKOpOCTH
XUMHUYECKOH bubanoreka
7 ek 22002025 HOK
Iloustue o https://m.edsoo.ru
TOMOI'€HHEIX U /00adbe9a
reTEePOTreHHBIX
peaKkuusx
Ilonsarue o
XUMHUYECKOM
paBHOBECHH.
DakTOpHI,
bubanoreka
BIIUSIOLIME HA OK
8  ckopocTs 25.09.2025 L
N UMIHECKO https://m.edsoo.ru
/00adc28c
peaKkiuu u
IIOJI0KEHUE
XUMHYECKOTO
paBHOBECHs
bubanoreka
OKHUCIIUTEIBHO-
[HOK
9 BOCCTAHOBUTEID 29.09.2025
HEL KLU https://m.edsoo.ru
© peakl /00adcade
Teopus bubnnoreka
BJIEKTPOJIUTHYEC [HOK
KOH https://m.edsoo.ru
JICCOIIHAITIH. /00adcd68
10 CunbHbIE U 02.10.2025
cia0ble Bbubnuoreka
3IEKTPOJIUTHI. LIOK
HMonnrie https://m.edsoo0.ru
YpaBHEHUS /00add448
peakuui
XUMHYECKHUE
CBOICTBa
bubanoreka
KHUCJIOT U oK
11 OCHOBaHHH B 06.10.2025 1
cBeTe https://m.edsoo.ru
/00add5d8

MpEeICTaBICHUI
00
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BJIEKTPOJIUTHYEC
KoM
IUCCOLMAINN

XUMHUYECKHUE
CBOICTBa coJieil

B CBETE bubanoreka
12 IIPEACTABICHUI 09.10.2025 HOK
00 https://m.edsoo.ru
AIIEKTPOJIUTHYEC /00add8h2
KOH
IUCCOLIUAIIAN
Bubnuoreka
Ilonsarue o 10K
13 13.10.2025
rnnp?nnse https://m.edsoo.ru
cosen /00add9d4
0O0600uIeHNEe U BIgIJ(IHOTeKa
14 cUcTEMaTHU3alHsA 16.10.2025 1
. https://m.edsoo.ru
SHaHH /00addd12
[IpakTnueckas
bubanoreka
pabora Ne 1. K
15  «Pemenue 20102025 1O
https://m.edsoo.ru
AKCIIEPUMEHTAT 100addbfa
BHBIX 3a1a4»
KoHntponbHas
pabota Ne2 mo
TEME
bubaunoreka
«DNEeKTPOTUTHY OK
16 eccxas 23102025 U
https://m.edsoo.ru
UCCOLIMALIUSL. /00addecO
XUMHYECKHE
peaknuy B
pacTBopax»
O6mas
XapaKTepUCTHKA Bubnuoreka
17 rajoreHoB. 06.11.2025 HOK
XUMHYECKHE https://m.edsoo0.ru
CBOIiCTBa Ha /00addfe2
puUMepe XJiopa
XII0pOBOIOPOL.
b
18 ComsHas 10.11.2025 H‘fﬁ“mm

KHUCJIO0TA,
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XHUMHUYECKHE https://m.edsoo.ru
CBOICTBA, /00ade104
MOJIy4YeHUeE,
MIPUMEHCHHE
[IpakTnueckas
pabota Ne 2 o
TEME bubanoreka
11
19 «omyemme 1311.2025 10K
COJITHOH https://m.edsoo.ru
KHCJIOTHI, /00ade348
HA3YyYCHHE €€
CBOMCTBY
Brruucienns nmo
ypaBHEHUSAM
bubanoreka
XUMHYECKUX OK
20 peakmui, eciu 17.11.2025 1
OV 13 https://m.edsoo.ru
8 /00ade488
peareHTOB J1aH B
N30BITKE
O6mas bubanoreka
21 XapaKTEPUCTHKA 90.11.2025 [IOK
sieMeHTOB VIA- https://m.edsoo.ru
TPYIITIBI /00ade64a
AmnnotponHsie
Moau(UKaIIu
CEpBI.
bubanoreka
Haxoxnenue K
22 | copeimed 24112025 MO
. https://m.edsoo.ru
COEINHEHUN B 100ade64a
MIPUPO/IE.
XUMHUYECKHE
CBOMCTBA CEpBI
CepoBonopon,
bubaunoreka
CTpOEHUE, OK
23 ¢buznueckue u 27.11.2025 1
https://m.edsoo.ru
XI/IMVI/I‘-ICCKI/IC 100ade802
CBOWCTBa -
OKcupl cepbl.
bubaunoreka
Cepnas OK
24 xucrora, 01.12.2025 U
https://m.edsoo.ru
¢buznueckue u /00adea2s

XUMHUYCCKUC
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CBOMCTBA,

MIPUMEHEHUE
XUMHYECKHE
peaxiumu,
JIeKAIlie B
OCHOBE
MIPOMBIIIJICHHOT
0 criocoba
Bubnuoreka
MOTyYeHUS OK
25 cepHoit 04.12.2025 ﬁtpsﬁm edso0.ru
KHUCJIOTBI. /00adec8a
XUMHYECKOe
3arpsi3HEHUE
OKpY’KaroIen
CpeIbI
COEIMHEHUAMU
cepol
Brruncnenue
o bubaunoreka
MacCOBOU 10U OK
26 BbIxOza 08.12.2025 Ettps//m edso0.ru
IpoayKTa /00adec8a
peakuu
O6mmas
XapaKTePUCTHKA
351eMeHTOB VA-
bubaunoreka
rpynmsl. A3or, OK
27 pacnpocTpaHeHH 11.12.2025 Ih-itDS'//m eds00.ru
€ B IpUponae, /OOadeeaé |
¢buznyeckue u
XUMHAYECKUE
CBOICTBa
AMMUak, ero
dusHueckue u bubnnoTeka
g | XuMuuCCKue 15122025 HOK
CBOMCTBA, T https://m.edsoo.ru
MOJTyYeHUE U /00adf004
MIPUMCHCHHE
[IpaxTrueckas Eub
pabota Ne 3 o HP(I)EHOTeKa
29 TeMe 18.12.2025
https://m.edsoo.ru
«Ilomyuenne /00adf180

aMMHaKa,
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U3Y4YEHHE €r0o

CBOMCTB»
A3zoTtHas
KHCIIOTa, 6 bubanoreka
30 ¢busnueckue u 22.12.2025 HOK
UMIECKIe https://m.edso0o.ru
. /00adf306
CBOICTBA
Hcnoas3oBanue
HUTPATOB U
coJieli aMMOHMUS
B KQ4eCTBE
MUHEPAIBbHBIX bubnuoreka
31 yIoOpeHuit. 25 12 2025 HOK
XUMHYECKOE https://m.edsoo.ru
3arps3HECHUE /00adf518
OKpY’Karoleu
Cpebl
COCTMHCHUSMU
a3zoTa
dochop. Okeun
docdopa (V) u
dbochopHas bubnunoreka
gp merors, 20122025 LOK
¢buznueckue u https://m.edso0.ru
XUMHYECKHE /00adf68a
CBOMCTBA,
MOJTy4eHue
Hcnonb3oBanue
dbocdaroB B
KauecTBe
MUHEPATBHBIX Ep(lfinomxa
> gj:sjzfef;e 12.01.2026 https://m.edso0o.ru
. /00adfc20
MIPUPOTHOM
Cpensl
dbocdharamu
Yraepon,
pacmpocTpaHeH! bubnuoTeka
34  CBIPHPONS, 15.01.2026  HOK
¢buznyeckue u https://m.edsoo.ru
XUMHYECKHE /00adfd9c

CBOMCTBA
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Oxkcubl
yriepoja, ux
¢dusnyeckue u

XUMHUYECKUE Bubnuoreka
g5~ cpowcemsa. 19.01.2026 HOK
OKOJIOTHYECKHE https://m.edsoo.ru
poOJIEMBI, /00adfebe
CBSI3aHHBIE C
OKCHJIOM
yriepona (1V)
bubanoreka
VYronpHas OK
36 Kuciora e 22012026 1
https://m.edsoo.ru
comu /00ae006¢
IIpakTuueckas
pabota Ne 4 o
TEME
" bubanoreka
[Tonyuenue 10K
37 26.01.2026
YHICKHCIOTO https://m.edso0o.ru
rasa. /00ae027e
KauectBennas
peakius Ha
kapOoHaT-uoH"
[TepBoHavaIbHBI
€ IoHATHUS 00 Bbubnuoreka
gg ~ Oprammeckux 29012026 HOK
BelllecTBaxX Kak https://m.edsoo.ru
0 COCJIMHEHMSIX /00ae054e
yriaepoja
bubanoreka
K .
39 pemHmAmero 02022026 1OK
COCTUHEHUSI https://m.edsoo.ru
/00ae080a
[IpaxTrnueckas
paborta Ne 5.
Pemenue
bubanoreka
AKCIIEPUMEHTAT
[HOK
40 BHBIX 3a1a4 II0 05.02.2026
https://m.edsoo.ru
Teme /00ae0bf2

«Baxxneime
HEMETAJJIbI U UX
COCTUHEHUI
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KonTponsHas

pabota Ne3 o bubmmoreka
TEME
a1 ) 00.02.2026 1OK
«Baxueiimue https://m.edsoo0.ru
HEMETAJIBL U UX /00ae0el8
COEIHEHU S
O6mas
XapaKTEPUCTHKA
XUMHYECKUAX
3JIEMEHTOB —
METaJUIOB.
Bubnuoreka
Metamnuueckas OK
42 cembu 12.02.2026 1
I https://m.edsoo.ru
. /00ae103e
KpUCTAJTNYECKa
s peLIETKA.
duznueckue
CBOICTBa
METAJUIOB
XUMHUYECKHUE
CBOICTBa
bubanoreka
METAJUIOB. OK
43 DneKTpoXumMuye 16.02.2026 1
<t bt https://m.edsoo.ru
CRIMpARL /00ae1156
HaMpsKeHUH
METAJUIOB
O6mue
CIIOCOOBI
MOJTy4eHUs
METAJIOB.
CruiaBEblL.
bubaunoreka
Brruucienus mo OK
44 YpaBHEHUSIM 19.02.2026 1
- https://m.edsoo0.ru
) /00ae1156
peaxiui, eciu
OJINH U3
peareHToB
COJICPKUT
MIPUMECH
Honstrne o bubaunoreka
45 KOPPO3Uun 26.02.2026
pp LHOK

METAJIJIOB
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https://m.edsoo0.ru

/00ael1278
bubanoreka
gp  Henoumbie 02.032026 LOK
METaJLIbI https://m.edsoo.ru
/00ael14b2
bubanoreka
OKCcHuIbl U OK
47 THJIPOKCHUIBI 05.03.2026 1
https://m.edsoo.ru
HATpUs U KaJus 100ae14b2
[lemouno3emen bubnuoreka
48 bHBIC MfTaJ‘IJ‘ILI — 12.03.2026 HOK
KaJIbLIUHA U https://m.edsoo.ru
MAar"Huu /00ael15e8
o bubanoreka
Baxxueiiniue OK
49 coepuHeHns 16.03.2026 L
https://m.edsoo.ru
KajIbtA /00ae15e8
O06006111eHE U
50 cUCTEMAaTHU3alHsA 19.03.2026
3HaHUHU
. bubnuoreka
JKécTtkocTh OK
51 BOJBI U CITOCOOBI 23.03.2026 1
.. https://m.edsoo.ru
e€ ycTpaHeHus 100361836
[IpakTrueckas
pabota Ne 6 o bubnuoreka
TemMe [HOK
52 26.03.2026
"XéctkocTh https://m.edsoo.ru
BOJBI U METOIBI /00aelae8
e€ ycTtpaneHus"
bubanoreka
53 AmomuHuii 06.042026 LOK
https://m.edsoo.ru
/00aelc64
AmdoTepHbIe bubnuoreka
gq  CBOHCTBA 00.042026 LOK
OKCHIIa U https://m.edsoo.ru
TUJIPOKCHJIA /00aelc64
bubaunoreka
55 Kemeso 13.04.2026 HOK

https://m.edsoo.ru
/00ae1d86
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56

OKcHubl,
TUAPOKCHIBI U
cou xene3a (I1)
u xenesa (I11)

16.04.2026

bubnnoreka
[HOK
https://m.edsoo.ru
/00ae35e6

57

O06006111EHE U
cucreMaTrmni3anuia
3HAHUH

20.04.2026

58

[IpakTuueckas
pabora Ne 7.
Pemenue
AKCIIEPUMEHTA
bHBIX 337124 10
TeMe
«Baxneitnue
METaJIJIbI U UX
COCTUHEHUS

23.04.2026

bubnuoreka
LHOK
https://m.edsoo.ru
/00ae3de8

59

60

Breraucnenus 1o
YpaBHEHUSIM
XHUMHYCSCKHX
peakuui, eciu
OJINH 13
peareHTOB J1aH B
N30BITKE MIIH
COJICPKUT
MIPUMECH.
Breraucnenus
MacCOBOH J0JIU
BBIXOJIa
MPOJIyKTa
peakuumn
O06o06meHue u
CHCTeMaTH3amus
3HAaHUM

27.04.2026

30.04.2026

bubnuoreka
HOK
https://m.edsoo.ru
/00ael750

61

KoHntponbHas
pabota Ne4 mo
TeEME
«Baxneimne
METaJUIbl U UX
COCTUHECHU

04.05.2026

62

BemectBa n
Marepuaibl B

07.05.2026

buoOmmoreka
HOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
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IOBCEIHEBHOMU https://m.edsoo.ru
KHM3HH 4eJIOBEeKa /00ae3f50
XUMHYECKOe Bubnuoreka
g3 arprsHemme 1 14052026 HOK
OKpYy>Karolen https://m.edso0o.ru
cpenbl /00ae4270
Ponr xumMuu B Bubnuoreka
gq ~ PomCHHM 1 18.05.2026  OK
SKOJOTHIECKUX https://m.edsoo.ru
npobiem /00ae4270
Pe3epBHbIit
Bubnuoreka
YPOK. OK
65 O6o06meHue u 1 21.05.2026 1
https://m.edsoo.ru
CI/ICTel\faTI/ISaIII/ISI 1008e0d0a
3HAaHUU
Pe3epBHbIii
bubanoreka
YPOK. OK
66 O6o06meHue U 1 25.05.2026 1
https://m.edsoo.ru
CI/ICTel\faTI/ISaIII/ISI /00adb33c
3HAaHUU
OBIIEE
KOJIMYECTBO 66
YACOB I10

I[TPOT'PAMME
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IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOMN ITPOT'PAMMBbBI

8 KVIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

1

IIo Teme: ((HepBOHa‘-Ia.HBHble XUMHNYCCKHUEC ITIOHATHUA»

11

1.2

1.3

pPacKpbIBaTh CMBICII OCHOBHBIX XWMHUYECKHX TIOHSATHH: aToM,
MOJIEKYJ1a, XWMHUYECKUH HJIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE
BELIECTBO, CMECh (OJHOPOAHAasT U HEOJHOPOJHAs), BaJIEHTHOCTb,
OTHOCHUTENIbHAsT aTOMHAasi M MOJIEKYJIspHas Macca, KOJHUYECTBO
BELIECTBA, MOJIb, MOJSIPHAs Macca, MaccoBasl JI0Ji1 XMMHYECKOTO
JJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM, XUMHUECKas peaKius,
KIacCUPUKALMS  pEaKIHil: peakiuu  COCAUMHEHUs, PEeaKIuu
pa3noXKeHusl, peaKkIuy 3aMelIeHHs, peaklud OOMEHa, 5K30- H
SHJOTEPMUUYECKHUE PEAKINH, TeIUIOBOM 3((HEKT peakiuu, pacTBOp,

MacCcCoOBas J0JI BEIICCTBA (HpOHeHTHaSI KOHI_ICHTpaLII/IH) B pacTBOpPC
HUILTIOCTPUPOBATE B3aUMOCBSA3b OCHOBHBIX XHUMHWYCCKHUX MOHATHHA H
MNPUMCHATH 3TU MOHATUA IIPU OITMCAHHUH BCUICCTB U UX npeBpameHI/Iﬁ

HCIIOJIb30BATh XUMUUYCCKYIO CUMBOJIUKY IJIA COCTABJICHUS (I)OpMy.]'I

BEIIECTB U YPAaBHECHUN XUMHYECKUX PEAKIUN

1.4

PaCKpbIBATH CMBICII 3aKOHOB  COXpaHCHHUA MacCChbl BCUICCTB,
NMOCTOAHCTBA COCTAaBa, ATOMHO-MOJICKYJIAPHOI'O YYCHUS, 3aKOHa

ABorazpo

1.5

1.6

ONpeaAciiiTb BAJICHTHOCTL AaTOMOB  3JICMCHTOB B 6I/IHapHI)IX

COCINHCHUAX

KJIaCCI/I(I)I/IL[I/IpOBaTL XUMHUYCCKUC PCaKIHUU (HO qucily U COCTaBy

Y4acCTBYIOUINX B PEAKIIMU BEIIECTB, M0 TEINIOBOMY 3D (HEKTY)

1.7

BBIUUCIIATE OTHOCHUTCIIBHYHO MOJICKYJIPHYIO U MOJISIPDHYIHO MACChI

BEILIECTB

1.8

BBIUHCIISITH MACCOBYIO JIOJII0 XMMHUYECKOIO 3JIeMEHTa 1o ¢dopMmyiie

COCIUHCHUS,




1.9

BBIYUCIIATH MAaCCOBYIO JOJIO BCIICCTBA B PACTBOPC

1.10

MIPUMEHSITh €CTECTBEHHOHAYYHBIC METOIbI TO3HAHMS — HAOTIOACHHE,
U3MEpeHUe, MOJCIUPOBAaHUE, OKCIEPUMEHT  (peajbHBId U

MBICJICHHBIN )

ITo Teme: «Baxunenmue npeacTaBUTENI HEOPraHUYECKUX BEILECTB)

2.1

2.2

PACKpBIBATL CMBICI OCHOBHBIX XHUMHWYCCKUX MMOHSTHH: OKCHn,
KHCJI0Ta, OCHOBAHHUC, COJIb
OIPECACIATh IMPUHAAICKHOCTE BCIICCTB K OHpGI[CJ'IéHHOMy KJ1accy

coeanHeHui o Gpopmynam

2.3

2.4

KJ'IaCCI/Iq)I/H_[I/IpOBaTB HCOPraHN4CCKUC BCUICCTBA

XapaKTepu30oBaTh (OMHCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPIKIasi OMUCAHUE TIPUMEPAMHU
MOJIEKYJISIPHBIX ~ YpPaBHEHHUH  COOTBETCTBYIOIIMX  XMUMHUYECKUX

peakuuii

2.5

IIPOTHO3UPOBATH CBOMCTBaA B€OICCTB B 3aBHCHUMOCTH OT HX
Ka4YC€CTBCHHOI'O COCTaBa, BO3MOJKXKHOCTH IIPOTCKAHHA XHUMHUCCKUX

HpeBpaHICHI/H\/JI B pa3JIMYHBIX YCIIOBUAX

2.6

CIeAOBaTh IMpaBWIaM IMOJb30BAaHUS XHMHUYECKOW TMOCYI0H U
nabopaTopHBIM 00OPYJIOBaHHEM, a TaKXKe MpaBUJIaM OOpaIeHUS C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIUSMH TIO BBITOJHEHHUIO
a6OPaTOPHBIX XUMUYECKUX OMBITOB IO MOJYUYECHUIO U COOMPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOJOPOAA U KUCIOPOAA), TPUTOTOBICHHUIO
pacTBOpOB € ONPEACIEHHON MacCOBOM JOJIEM pPacTBOPEHHOIO
BEIIECTBA, MIAHUPOBATh U MPOBOJUTH XUMUUYECKHE DKCIIEPUMEHTHI
[0 PacrO3HABAaHUIO PACTBOPOB IIEIOYEH M KHUCIOT C MOMOIIBIO

MHMKATOPOB (JakMyc, ¢peHondraaer, METUIOPaHXK U IpYTHe)

2.7

3.1

IIpOBOAUTDH paCQéTBI 10 YPaBHCHUIO XHUMHYECKOM pcaKknuun

I[To Teme: «Ilepuonnueckuii 3akoH u llepmoamueckass cucrema
xumuueckux anemeHTtoB JI. M. MenneneeBa. CTpoeHHE aTOMOB.

Xumnyeckas cBsi3b. OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUN
PacCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IOHATHUM: PO aToMa,
ANIEKTPOHHBIA CJIOM aToMa, aToMHas opOuTanb, paauyc aToma,

XUMHYCCKad CBA3b, IMOJIApHAss W HCHOJApHAsA KOBAJICHTHAA CBA3b,




3.2

3.3

3JEKTPOOTPULIATEILHOCTh, HMOHHAs CBSI3b, MOH, KAaTHOH, AHUOH,
CTETEeHb OKUCIICHHUS

KJ1acCU(UIIUPOBATH XUMUYECKUE IIIEMEHTHI

OIMCHIBATh U XapaKTepHu3oBaTh Tabnnunyo ¢popmy Ilepuoanueckoit
CHUCTEMbl XMUMHYECKUX JJIEMEHTOB: pPa3jiMyaTh MOHATHUS «TJIaBHAs

noarpynma (Arpymnma)» u «mobounas mnoarpynmna (brpymma)y,

«MaJIbIe» U «OOJIBIIINE) MEpUOabI

3.4

3.5

packpsiBaTh cMbica [lepuoamueckoro 3axkona .M. Menneneesa:
JEMOHCTPUPOBaTh IMOHUMAaHHE MEPUOAMYECKON  3aBUCUMOCTHU
CBOICTB XUMHWYCCKUX 3JIEMCHTOB oT nux IIOJIOKCHU AL B

[Tepuoanueckoii cucreme

COOTHOCUTb  0003HAu€HUs, KOTOpble HMEITCI B Talnuie
«Ileppuoguyeckas  cucrema  XUMUYECKHX  anemeHTtoB ..
MenzeneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMU CTPOEHUS aTOMOB
XMMHUYECKHX 3JEMEHTOB (COCTaB M 3apsij sijapa, o0llee 4YHCIo

AJIEKTPOHOB U paclpeaesieHUe UX 0 AIEKTPOHHBIM CIIOSIM)

3.6

3.7

9 KJIACC

OIIPCACIIATh CTCIICHb OKHCJICHHA  3JICMCHTOB B 6I/IHapHI>IX

COCINHCHUAX

OIIPECACIIATE BUJ XUMHYECKOH CBS3HU (KOBaJ'IeHTHaSI u I/IOHHaH) B

HCOPraHNYCCKUX COCANHCHUAX

Kon
IpoBePsAEMOro
pe3yJjbTara

1

11

HpOBepﬂeMble NMPEAMETHBIC PE3YyJIbTAaThl 0CBOCHUSA OCHOBHOM
06p33OBaTeJII)HOI7I nporpaMmmbl OCHOBHOI'O 001ero 06pa303a1mﬂ

IIo Teme: «BeliecTBo 1 XUMHUYECKast peaKknus»

pPacKpbIBaTh CMBICI OCHOBHBIX XHMUYECKUX IOHATHUH: pacTBOP,
AEKTPOJIUTHI, HEIJIEKTPOIUTHI, DJIEKTPOIUTHUECKAs THUCCOLMALINS,
peakIu HOHHOTO OOMEHa, KaTajau3aTop, XMMHUYEeCKOe paBHOBECHE,
oOpaTtumble u HeoOpaTuMble peakuuu,
OKHUCJINTEIIbHOBOCCTAHOBUTEIIbHBIE peaxuuuy, OKHCJIUTENb,
BOCCTAHOBUTENIb, OKHMCIEHHE M BOCCTAHOBIIEHHUE, aJJIOTPOIUS,

aM(I)OTepHOCTL , XHUMHUYCCKaAa CBA3b (KOBaHeHTHa}I, HOHHAasd,




1.2

MeTaJIJII/I‘-IeCKaH), KpucTallinyccKasd peméTKa, CIlJIaBbI, CKOPOCTb
XHUMHYSCKOHN p€akuuu

HUIUIIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XMMHYCCKHX MMOHATHH H

MNPHUMCHATH OTU MOHATHUA IIPU OITMCAHHUU BCUICCTB U UX HpeBpameHm"I

13

COCTABJISITh YPaBHEHHUS JICKTPOJIUTUUYECKON HUCCOIMALMN KUCTIOT,
miesioueld U coJied, MOJIHbIE M COKpAlIEHHbIE ypaBHEHUS peakiuil

HUOHHOTO OOMEHa

14

1.5

2.1

PacKphIBaTh CYIIHOCTh OKUCITUTEIFHO-BOCCTAHOBUTEIHHBIX PEAKIIHIA
MOCPEACTBOM COCTaBIICHUS AJIEKTPOHHOTO OajlaHCa 3TUX peakUuit
MIPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOU peaKuu

[To temam: «Hemeramnbsl U UX COeIUHEHUS» U «MeTaIbl U UX
COETUHEHUS

XapakTepu3oBaTh  (OMHCHIBaTh) 0OmMEe W cnenuduueckue
XUMHYECKHE CBOMCTBA MPOCTHIX U CIIOXKHBIX BEIIESCTB, TIOTBEPKIAT

OIMMCAHUC TIIPUMCPAMH MOJICKYJIAPHBIX W HOHHBIX ypaBHeHI/Iﬁ

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKHI/Iﬁ

2.2

2.3

2.4

COCTAaBJIATH YPABHCHUA peaKHHﬁ, MOATBCPKAAOIUX CYIHICCTBOBAHNEC

TeHETHYECKOM CBA3HU MCKAY BCIICCTBAMH PA3JIMIHBIX KJIACCOB

MIPOTHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHUA,
BO3MOXXHOCTH IMPOTCKAHUA XUMUUCCKHUX npeBpameHI/Iﬁ B pa3JINYHbIX

YCIIOBUSIX

ClIeIoBaTh TMpaBWJIaM TIOJNB30BAaHUS XHUMHUYECKOM TMOCYAOH W
nabopaTOpHBIM O00OPYIOBAaHUEM, a TAKXKe MpaBUJIaM OOpaleHus C
BEIIECTBAMH B COOTBETCTBHUHU C HHCTPYKIMSMH TIO BBIOJTHEHUIO
na6opaT0prlx XUMHUYCCKUX ONBITOB IO IMOJIYYCHHIO U CO6I/IpaHI/IIO

F3.3006pa3HLIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO 1“8.38.)

2.5

OpOBOAWTE pPE€aKOWH, IMOATBCPKAAIOIINEC Ka4eCTBEHHLIA COCTaB
pPa3MUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHUA-,
Opomun, womua, kapOoHaT, Qocdar, cumukar, cyiabdar,
TUIPOKCUJIUOHBI, KATHOHBI aMMOHHSI, HOHBI U3YYEHHBIX METaJUIOB,

MIPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTAHMYECKUX BEIIECTB

ITo Teme: «XuMHs 1 OKpY’KaroIasi cpenay

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XuUMHYeckux moHatuil: [TIJIK

BCIICCTBA; KOPPO3HA MCTAJIJIOB




3.2

MPUMEHATh OCHOBHBIE ONEPAIlMU MBICIUTEIBHOU JEATEIBHOCTH —
aHAJIM3 W CHHTE3, CpaBHEHHE, OOOOINCHHE, CHUCTEeMAaTHU3aIHIo,
BBISIBIICHUE TPUYUHHO-CICJACTBEHHBIX CBSI3€M — JUIsI HM3Yy4eHHs
CBOMCTB BEIECTB U XUMHUYECKUX DPEAKIUN; €CTECTBEHHOHAYYHbBIC
METOJIbl TIO3HAHUS — HAONIOJACHHE, W3MEPEHUEe, MOJCIUPOBAHUE,

AKCTIICPUMEHT (PEaIbHBIA U MBICIICHHBIN )




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KVIACC

Koxa
1

11

1.2

IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS

[IepBoHavanbHbIE XUMUYECKHE TOHATHS

[Ipenmer xumun. Ponb Xxumuu B )KU3HU YellOBeKa. XUMUSI B CUCTEME HayK.
Tena u BemiectBa. PU3MUECKUE CBOWCTBA BEIIECTB. ATpEraTHOE COCTOSIHHE

BCIICCTB

ITonsTHE 0 METOAAX MO3HAHUS B XUMHMHU. UUCTHIE BEIIECTBA U CMECH. Crioco051

pas3aeneHus cmecen

1.3

14

ATOMBI U MOJICKYJIBI. Xumuueckue saeMeHTbl. CHMBOIBI XHUMHYECKHX

JJICMCHTOB. HpOCTbIe X CJIO0XXHBIC BEIICCTBA. ATOMHO'MOJ’IeKy.]'ISIpHOC YUYCHHUC

XuMuueckas Q)opMyna. BajleHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocCTaBa BCIICCTB. OtHocurenpHas aTOMHas macca.
OTHOCHUTENLHAA MOJICKYJIsSIpHast Macca. MaccoBasgs g0l XHMHUYECKOTO

9JICMCHTa B COCJTMHCHHUHN

1.5

1.6

KomnuectBo Bemectsa. Monbs. MossipHast macca. B3auMocCBsI3b KOJIMYECTBA,
Macchl M YHMCIIa CTPYKTYpHBIX €IMHHUIl BemlecTBa. Pacué€rbl mo ¢opmynam

XUMHYECKHX COCIUHEHUM

Pu3nyecKnue U XMMUYECKHE ABJICHUSA. XUMHUECKas Peakus U €€ MpU3HaKH.
3aKOH  COXpaHEHMs  MacCchl  BEIIeCTB.  XMMHMYECKHE  ypaBHEHUS.
Knaccugpukanus  XxUMHYecKMX  peakiuil  (COeIMHEHMs,  pa3joXkKeHus,

3aMelleHus, ooMeHa)

1.7

XWMHUYECKUN DKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCYAOH, C
MpaBUJIaMy pabOTHI B Ta00paTopuu ¥ MpruéMaMu 0OpaIeHus ¢ 1ad0paTopHBIM
obopymoBaHEM, HM3YYEeHHE W OMNMucaHue (U3NYECKHUX CBOWCTB 00pa3IioB
HEOPraHMYECKUX BEIIeCTB, HaOmoaeHue (usndeckux (TUTaBIEHHUE BOCKA,
TasiHHE JIbJ1a, PACTUPAHHE caxapa B CTYNKe, KUTIEHUE W KOHJIEHCAIIUS BOJIbI) U
XUMUYECKUX (TOpeHHE CBEYM, MNPOKAIMBAHUE MEIHOM MPOBOJIOKH,
B3aUMOJICCTBHE MeJa C KHUCIOTOW) SIBJICHHM, HAOMIOIEHUE WM OIHUCAHUE
NPU3HAKOB TMPOTEKAHMA XHUMHUYECKUX peaKIuil (paszlokeHue caxapa,
B3aUMOJICICTBHE CEPHOM KHCIOTBI C XJOpPHUIOM Oapus, pa3joKEeHHE

ruapokcuaa menu(ll) mpu HarpeBanuu, B3auMOECICTBUE Kele3a C paCTBOPOM




conu Meau(ll), uzyuenne cnoco6oB pa3aeneHus cMecel (C TOMOIIbI0 MATHHTA,
(GwIbTpOBaHKE, BBITAPUBAHKE, AUCTUILISIMS, XpoMarorpadus), IpoBeneHUe
OYUCTKH TOBAPEHHON CONMM, HAOMIOJCHHE M ONHCAaHHE pPEe3yJIbTaTOB
NPOBEJICHUS OIBITA, HJUTFOCTPUPYIOIIETO 3aKOH COXPAHEHHUST MAaCcChl, CO3/IaHUEC

MoOJIeIel MOJIEKYJI (IIapOCTEPHKHEBBIX )

Baxwuelime npeacTaBUTeNId HEOPraHUYECKUX BEILIECTB

2.1

Boznyx — cmech razo. CocraB Bo3nyxa. Kucinopog — aieMeHT U mpocroe
BelecTBo. HaxoxxaeHue kuciopoaa B mpupoje, GU3n4ecKue 1 XuMHUYECKUe
cBoiicTBa (peakuuu ropenus). Oxcunsl. [Ipumenenne kucnopoaa. CrnocoOsl
HOJY4YEeHUs: KUCIOpOoAa B J1abopaTopuu M IMpoMblluieHHOCTH. Kpyroopor

Kucinopoza B npupoze. O30H — aorponHas MoaAupUKaLus KUCI0poaa

2.2

TernoBoil 3¢ (ekT XUMHUYECKOW peakIuH, TePMOXMMHUYECKHE YpaBHEHUS,
9K30- ¥ DHJOTEPMUYECKHE peakuuu. TOIIMBO: yroyib U MeTaH. 3arps3HEHHE

BO3JlyXa, YCHJICHHE MTAPHUKOBOTO 3 PeKTa, pa3pylieHHEe 030HOBOTO CII0S

2.3

2.4

2.5

Bonopon — anemenT u npoctoe BemiecTBo. HaxoxaeHue Boiopoaa B NpUpo/Ie,
dusnyeckue M XUMHUYECKHUE CBOWMCTBA, IMPUMEHEHHUE, CIIOCOOBI IMOITY4EHUSI.

Kucinotsl u conmu
MossipHblil 00bEM Ta30B. Pacy€Thl Mo XUMHUUECKUM YpaBHEHUSIM

®usnyeckue cBoiicTBa BoAbl. Boxa kak pacrBoputens. PacTBOphI.
Hacplimennbie 1 HEHACBIIIEHHBIE PACTBOPHI. PACTBOPUMOCTD BEHIECTB B BOJIE.
MaccoBass o BeliecTBa B pacTBOpe. XUMHUUYECKHE CBOMCTBA BOJBL.
OcHoBanus. Posib pacTBOpoB B MpUPOJIe U B KU3HU yenoBeka. KpyroBopot
BOAbl B TMpUPOJE. 3arpsi3HEHHE MpUPOAHBIX BOJA. OXpaHa U OYHUCTKA

IIPUPOJHBIX BOJ

2.6

2.7

2.8

Knaccudukanus neoprannueckux coenunennit. Oxcunapl. Kimaccudukanms
OKCHJIOB: colieoOpa3ywomue (OCHOBHBIE, KHCIOTHBIE, aM(OTepHbIE) U
HecoseoOpasyromue. Homenknarypa okcugoB. @u3nyeckue U XMMHUYECKHE

CBOMCTBA OKCHIOB. HOHy‘-ICHI/IC OKCHUI0B

OcHoBanms. Krnaccudukamuss ocHOBaHMN: MIENOYM W HEPACTBOPUMEIE
ocHoBaHMs. HomeHknatypa ocHoBaHMi. U3NYECKUE M XUMHUYECKHE CBOMCTBA
ocHoBaHui. [lorydenure ocHOBaHUM

Kucnorel. Kmaccudukammst kucinor. Homenknarypa kucinor. @usnyeckue u

XUMHUYECKHE cBoiicTBa KucaoT. Psan aktuBHocth MetaiuioB H.H. bekerosa.

[Tomyyenue kucaot




2.9

2.10

2.11

Comu. Homenknarypa coneil. @u3ndyeckue U XMMHUECKHUE CBOMCTBA COJIEH.

[Tonydenue coneit
['eHeTnyeckas cBSI3b MEXAY KJacCaMHU HEOPTaHUUYECKUX COCTUHEHHM

XUMUYECKUH OKCIIEPUMEHT: KAueCTBEHHOE OIpeACNiCHUE COAEp KaHUS
KHCJIOpO/ia B BO3AYyXe, MOJMyYeHHe, cOOMpaHue, paclio3HaBaHUE U H3YyUeHUE
CBOICTB KUCJIOpOAA, HAOJI0IEHNE B3aUMOICHCTBUS BEIIECTB C KUCIOPOAOM U
YCIJIOBUSI BOSHUKHOBEHMSI U IIPEKPAILEHUs TOpeHus (I10Kapa), 03HAKOMJIEHHUE C
o0Opa3liaMu OKCHJIOB M ONHCAHHE HUX CBOWCTB, IOJYy4Y€HHE, COOMpaHue,
pacno3HaBaHUE W MU3Y4YECHHE CBOMCTB BOAOpOJa (TOpPEHHE), B3aUMOJICHCTBUE
BOZIOpOA C OKCHUIIOM meau(ll) (BO3MOXHO HUCIIOJb30BAHUE
BUIEOMATEPHAJIOB), HAOIIOJCHHE O0pa3llOB BEUIECTB KOJIMYECTBOM | MOIIb,
UCCIIEIOBAaHHE OCOOCHHOCTEl  pacTBOpPEHHMS BEIIECTB C  Pa3IUYHOU
pacTBOPUMOCTBIO, MPUTOTOBJICHUE PACTBOPOB C OMPEACIEHHON MacCOBOM
JoJiel pacTBOPEHHOIO BEIIECTBA, B3aMMOJCHCTBUE BOABI C MeETajulaMU
(HaTpueM U KajblieM) (BO3MOXKHO HCIIOJIB30BAHUE BHJICOMATEPHAIIOB),
ompezieNieHue PacTBOPOB KHUCIOT M MIENOYed C MOMOIIbI0 HHAUKATOPOB,
UCCIIEIOBaHHE 00pa3I0B HEOPraHWYECKHX BEIIECTB pAa3UYHBIX KIIACCOB,
HAOO/ICHUE H3MEHEHHUs OKpPAaCKU HMHIUKATOPOB B PACTBOPAaX KHUCIOT U
nienouel, u3yuenue B3aumozeicteust okcuna meau(ll) ¢ pacrsopom cepHoit
KHUCTIOTBI, KHUCIOT C MeTalUIaMH, peakIuil HeWTpanu3aiuu, IoJIydeHue
HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJHOTO MeTajyla JpyruM Hu3
pacTBoOpa COJId, pelieHre SKCIIEPUMEHTANBHBIX 3a7a4 Mo Teme «BaxHeiimune

KJIaCCbl HCOPTaHNUYCCKUX COGHHHCHHﬁ)}

3.1

[Tepnoanueckuit 3akoH u [lepuoanyeckas cuCTeMa XMMHUYECKUX 3JIEMEHTOB
J.N. MenneneeBa. CTpoeHrne aToMoB. XUMUYecKas CBsi3b. OKUCIUTENBHO-

BOCCTAHOBHUTCIIbHBIC PECAKITUN

[lepBpie MOMBITKM KIACCH(PUKAIUU XUMHUYECKUX JJIeMEHTOB. [lonsTue o
TPYIIax CXOIHBIX JIEMEHTOB (IIEJIOYHBIC M IIETOYHO3EMENIbHBIC METaJLIbI,
TaJIOTeHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphle 00pazyloT amM(pOTepHBIE

OKCHUABI U THAPOKCHUIBI

3.2

Ilepnonnueckuii 3akoH. Ilepmonnueckas cucTeMa XUMUYECKHX JIIEMEHTOB
JA.N. MengeneeBa. KopoTkonepuoanas © JUIMHHONEPUOAHAS  (OPMBI
[lepuonuueckoit cucrtembl xumuueckux odnemMeHtoB J[.M. Menneneesa.
[leproael u rpynmnbl. @U3NYECKUI CMBICI MOPSAKOBOIO HOMEPA, HOMEPOB

nepuoja U rpymibl AJIEMEHTa




3.3

3.4

3.5

Crpoenue aromoB. CoctaB aTOMHBIX siep. M3oTonsl. DnekTponbl. CTpoeHue
JJIEKTPOHHBIX 000JI04eK AaTOMOB MepBbIX 20 XUMHUYECKUX 3JIEMEHTOB
ITepuonnueckoii cucremsl .M. MenaeneeBa. XapakTepuCcTUKa XUMHYECKOTO

3JIEMEHTa 10 ero nojoxeHuto B [lepuoanueckoii cucteme .M. Mennaeneena

3aKOHOMEPHOCTH H3MEHEHHUs paJuyca aTOMOB XHMHYECKHUX JJIEMEHTOB,
METaJUIMYECKUX MU HEMETAJUIMYECKUX CBOMCTB MO TpYINIaM U MEPHOJAM.
3nauenue [lepuoanueckoro 3akoHa u Ilepuoandyeckoi CUCTEMbl XUMHYECKUX
AJIEMEHTOB ISl Pa3BUTUs HAayKd U npakTuku. [[.1. MennaeneeB — y4€HbI U

I'pa)KadaHUH

Xumuyeckasi cBs3b. KoBaseHTHas (MOJisipHAss M HEMOJSIPHAsl) CBS3b.

3HCKTpOOTpI/IHaT€JII>HOCTI) XHMHYECKHX 3JIEeMEHTOB. IoHHAs CBSI3b

3.6

3.7

Crenenb okuciacHus. OKHCINTEIFHOBOCCTAHOBUTEIHLHEIC p€akuunu. HpOHGCCI)I

OKHCJICHMS M BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

XUMUYECKUN OSKCIIEPUMEHT: H3Y4YE€HHE OO0pa3loB BEIIECTB METAJIOB U
HEMETAJUIOB, B3aUMOJEHCTBUE TMIPOKCHA LIMHKA C PacTBOpaMHM KHUCIOT U
LIEJI0YEH, IPOBEIECHUE OIBITOB, MWILIIOCTPUPYIOIIMX IIPUMEPBI OKUCIUTEIBHO-

BOCCTaAaHOBUTCIBbHBIX peaKI_II/Iﬁ (ropeHHe, pC€aKun pa310KCHUA, COGI[I/IHCHI/IH)

9 KIIACC

Kon

IIpoBepsieMbIi 3J1EMEHT COACPKAHUS

BemectBo n xummnyeckas peakuus. [loBropenue

11

[Iepnognueckuit 3akoH. Ilepuonnueckass cucTeMa XUMHUYECKHX JJIEMEHTOB
J.1. MenneneeBa. CTpoeHne aToMOB. 3aKOHOMEPHOCTH B NU3MEHEHUH CBOWCTB
XUMUYECKHX JJIEMEHTOB IEPBBIX TPEX NEPUOJOB, KNS, KalblUsi U HX
COCIMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM DJIeMEHTOB B [lepuoandeckoit

CUCTEMEC U CTPOCHUEM UX aTOMOB

1.2

CrpoeHue BemiecTBa: BHJbl XUMUYECKOW CBA3M. THIBI KPUCTAINIMYECKUX
pEmETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTALIMYECKON
pemETK M BHJA XUMHYECKOH cBs3u. Kiaccudukanus u HOMEHKIaTypa
HEOpPraHMYECKUX BeUIeCTB (MEXIyHapoJHas U TpUBHUaJbHas). XUMHUYECKUE
CBOMCTBA BEILIECTB, OTHOCAIIMUXCSA K PA3IMYHBIM KJIacCaM HEOPraHUYECKUX

COG}II/IHGHI/II\/'I, FCHECTUYCCKAA CBA3b HCOPraHNYCCKHUX BECIICCTB




1.3

Knaccudukanus XuMU9eCKUX peakiuii Mo pa3IUdHbIM MpU3HaKaM (0 YHUCITY
U COCTaBy YYacCTBYIOIIMX B peaklMU BEIIECTB, MO TemioBoMy 3(ddexty, no
U3MEHEHMIO CTETICHEH OKHMCICHUS XUMHUYECKUX AJIEMEHTOB, IO OOPAaTHMOCTH,
0 Yy4YacTHIO KaTajgu3aTopa). OK30- M DHIOTEPMUYECKHE pPEaKIuH,

TCPMOXUMHNYCCKUC YPABHCHHUA. IlonsTue o CKOpPOCTH XUMHUYCCKOM pcakuuu

14

1.5

[Tonsarue 06 oOpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [lonsaTue o
TOMOTEHHBIX M TETepOreHHBIX peakuusx. [loHaTHe o0 XHMHUYECKOM
paBHOBecHH. DakTOpHI, BIMAIONIME HA CKOPOCTb XUMHUYECKOW PEAKIHU WU

IMOJIOKCHHNE XUMHUYCCKOI'0 paBHOBECHUSA

OKUCIUTENBHO-BOCCTAHOBUTENBHBIE ~ PEAKLMU,  JJIEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBieHUE YypaBHEHUM
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUH C MCIOJb30BAaHUEM METOJIa

AJIEKTPOHHOTO OallaHca

1.6

Teopus ANEKTPONUTUYECKON AUCCOLMALIMU. DIIEKTPOIUTHI U HEAIEKTPOIIUTHI.
KaTtnonsl, aHnonbsl. MexaHu3M AMCCOIMALIUM BEIIECTB C PA3JIMYHBIMHU BUJIAMHU
XUMHUIecKoi cBsi3u. CrerneHs qucconnanui. CHIIbHBIC U CIIA0BIC SJICKTPOJIHUTHI.
Peakiiun monHoro oomMeHa. Y cioBUs MPOTEKaHUS peaKIMii HOHHOTO OOMEHa,
MOJIHBIE M COKpaIIEHHbIE MOHHBIE ypaBHEHUs peakiuid. CBOWCTBa KHUCIOT,
OCHOBaHMW U CoONel B CBeTe IMPEACTaBICHUH 00 AIEKTPOIUTHIECCKON

nucconuanuu. KauecTBeHHbIE peakiiuu Ha MOHBL. [IoHsATHE O rTMApOIM3Ee conen

1.7

XYUMUYECKUN SKCIIEPUMEHT: O3HAKOMIICHHE C MOJETSMHU KPUCTATUYECKUX
peIIETOK HEOPraHWYECKUX BEIIECTB — METANIOB M HeMeTaysioB (rpadura u
anMasa), CIOXHBIX BEIIECTB (XJIOpHa HATPHUA); UCCIETOBAHIE 3aBUCUMOCTHU
CKOPOCTH XMMHYECKOH peakUHWu OT BO3AEUCTBUS Ppa3IUYHBIX (HAKTOPOB;
UCCIIEIOBAaHUE  DJIEKTPOMPOBOAHOCTH  PAaCTBOPOB  BEUIECTB, Mpollecca
JUCCOLMAITMN  KHUCJIOT, MIeJIoYeld W coyeid (BO3MOXKHO HCIIOJIb30BAHHE
BUJICOMATEPHAJIOB); MPOBEJIECHUE OMNBITOB, WUIFOCTPUPYIONIUX MPHU3HAKU
MPOTEKAHUs peaKINii HOHHOTO 0OMeHa (00pa3oBaHue OCaIKa, BHIJICIICHHE Ta3a,
o0Opa3oBaHHe BOJIbI); OMBITOB, WILTIOCTPUPYIOMIUX MPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTENBHBIX peakluil (TOpeHHe, peakuu pas3ioKeHNsl, COeTUHEHN );
pacrlo3HaBaHHE HEOPTaHWMYECKUX BEIIECTB C TIOMOIIbI0 Ka4eCTBEHHBIX

peaKHI/II\/’I Ha MOHBI; pCIICHUC SKCIICPUMCEHTAJIBHBIX 3a1a4

Hewmeramisr u ux COCINHCHUA

2.1

OO6mas xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,

XapakTepHble cTeneHu okucieHus. CTpoeHune u (U3UYECKUEe CBOICTBa




MPOCTHIX BEIIECTB — TaJION€HOB. XMUMHUYECKHUE CBOMCTBAa Ha IMPHUMEpPE Xjopa
(B3auMoJIeliCTBUE C MeTa/llaMi, HEMETaJUIaMH, LIeI04aMH). XJIOPOBOJOPOI.
ConsiHasg  KHUCIIOTa, XUMHUYECKHE CBOICTBA, TMOJyY€HUE, NpPUMEHEHUE.
JelictBue xJiopa M XJIOpPOBOJIOpPOJAa HAa OpPraHu3M 4YejoBeKa. Bakueilue

XJIOpUJbI U UX HAXOXICHUC B IPUPOAC

2.2

2.3

2.4

2.5

OO6mas xapakrepuctuka 31eMeHTOB VIA-rpynmnsl. OcCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIC CTeNeHH OKUCIeHUs. CTpoeHHe 1 PU3NIECKUE CBOWCTBA
IOPOCTHIX BEIIECTB — KHCIOpPOJa W CEpbl. AJUIOTPOIHBIE MOAM(HUKALNN
KHCJIOpO/ia M cepbl. XMMUYECKHE CBOWCTBA cepbl. CepoBOIOPOI, CTPOCHHE,
(1)I/ISI/I‘~I€CKI/IC A XUMHUYECKHE CBOMCTBA. OKCI/II[I)I CCPbl KaK MPEACTAaBUTCIN
KHUCTIOTHBIX OKCHJIOB. CepHasi KUCIIOTa, GU3NYECKUE U XUMUYECKUE CBONCTBA
(o0mue Kak mpeacTaBUTENs Kilacca KUCIOT U cnenuduueckue). XuMUYECKHUe
peaKIuy, JekKallie B OCHOBE MPOMBIIIJICHHOTO CIIOCO0a MOJIyuYeHHsI CEPHOM
KHCJIOTHI. HpI/IMCHeHI/IC. Comnn CCpHOﬁ KHCJIOTBI, KQ4YC€CTBCHHAA pPCaKlusd Ha
cyibdar-uoH. HaxoxeHue cepol ¥ €€ COSIUHCHUN B IpUpoje. XUMUYECKOE
3arps3HEHUE OKPYKAIOIIEH CpeIbl COSNMHEHHUSIMUA Cepbl (KUCIOTHBIE JTOKIH,

3arpsA3HCHUC BO3AyXa U BO,Z[OéMOB), CII0COOBI €T0 MpeaOTBpalllCHHA

OO6mas xapaktepuctuka 31eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUSA
aTOMOB, XapaKTEepHbIE CTETNEHU OKHUCICHHUS. A30T, PpaclpOCTpaHEHHE B
npupoje, pusndeckune U XumMuueckue cBoiictBa. KpyroBopor azora B npupoe.
AMMuak, ero ¢u3MYecKhe U XHUMHUYECKHE CBOMCTBA, MOJY4YEHHE U
npuMmenenne. Conu aMMOHHUA, UX (PU3MUECKHEe W XMMHYECKHE CBOWMCTBA,
npumeHenue. KauecTBeHHast peakiiusi Ha HOHBl aMMOHHUSI. A30THAsI KUCTIOTa, €€
nonyueHue, pu3ndeckre U XMMHUecKre CBOcTBa (00I1e KaK mpeCcTaBUTENs
KJlacca KHUCIOT W crenuduyeckue). lcmonb3oBaHue HUTPATOB M COJIEH
aMMOHHSI B Ka4eCTBE MHUHEPAIBbHBIX ya0OpeHHil. XUMUYECKOe 3arpsi3HEeHue
OKPY’KaIOIIEeH Cpelbl COCTMHCHUSIMHU a30Ta (KUCIOTHBIE JTOXKIH, 3arps3HEHUE

BO3]1yXa, MOYBBI U BOJOEMOB)

®ocdop, amnorponubie Moauduxanuu pocdopa, Gusnueckue 1 XUMHUUECKHE
cBoiictBa. Oxcun dochopa(V) u dochopHas KuciaoTa, (PUIUUECKUE U
XUMUYECKHE CBOMCTBA, moiydeHue. Mcmonp3oBanue (ocharoB B KayecTBe
MHUHEpaJIbHBIX YA00peHHi

OO6mas xapakrepucTtuka 31eMeHTOB |VA-rpynnsl. OcoOOEHHOCTH CTPOCHHUS
aTOMOB, XapakTepHbIE CTENEHH OKHCICHHS. YTJIEPOJd, aJJIOTPOIHBIE

MOIU(UKAIMH, PACIPOCTPAHEHUE B TpUpoAe, (U3NYECKHEe U XUMHYECKUE




2.6

cBoiicTBa. Ancopbuus. KpyroBopot yriepona B npupojae. OKcuabl yriepoaa,
ux (pusmyeckre M XMMUYECKHE CBOMCTBA, EHCTBUE HA KUBBIE OPraHU3MBI,
NOJy4YEeHUE U IPUMEHEHHUE. DKOIOTUYECKHE POOIEMBbI, CBSI3aHHBIE C OKCUIOM
yraepona(lV); rumoresa rio0aabHOTO IMOTEIVICHUS KJIMMaTa; MapHUKOBBIN
addekr. YrompHas KUCIOTa U €€ cond, UX (PU3UYECKHe U XUMHYCCKHE
CBOIiCTBa, MmonydyeHue u npuMeHeHnue. KauecrseHHas peakuusi Ha KkapOoHaT-
uoHsbl. Mcnonb3oBanne kapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIICHHOCTH U

CEILCKOM XO3SHCTBE

[TepBoHavabHBIC MOHATHS 00 OPraHMYECKUX BEHIECTBAX KaK O COCAMHEHUSIX
yriaepoja (MeTaH, 3TaH, STWJIEH, alleTHJICH, 3TaHOJ, TJIHMIEPUH, YKCyCHas
kuciioTa). X coctaB m xumuueckoe crpoeHue. IloHsATHE O OHOJOTHYECKH
BRXHBIX BEIECTBAX: XKHpPax, OCNKax, YIICBOJAaX — M UX POJH B JKHU3HH
yelloBeka. MarepuaibHOE E€IUHCTBO OPraHMYECKUX W HEOPraHUYECKUX

COEIMHEHUI

2.7

Kpemuwmii, ero Qusnueckue W XUMHUYECKHE CBOMCTBA, NOJIY4YCHHE U
npumMeHenue. CoeanHeHust KpeMHus B npupoze. O0mue npeactaBieHust o0
okcuzae kpemMuus(1V) n kpemHueBoit kucinote. CUIMKAThl, UX HCIIONb30BaHHE
B ObITY, MEOUIMHE, IPOMBIIUIEHHOCTH. BaxkHelme cTpouTeabHbIe
MaTepuaybl: KepamMHuKa, CTEKJIO, I[EMEHT, OeTOH, xene300eToH. [Ipobiembl
0€30I1aCHOTO HCIIOJIb30BaHMS CTPOMUTEIbHBIX MaTepPHaJOB B IMOBCEIHEBHOMN

KHU3HU

2.8

XVUMUYECKUH 3KCIEPUMEHT: U3ydeHHE 00pa3lloB HEOPTaHWYECKUX BEILECTB,
CBOICTB COJITHOM KHMCIIOTBI; IPOBEIEHNE KAUECTBEHHBIX pEaKLUi Ha XJIOpHUJ-
MOHbl M HAONIOZEHHE NPHU3HAKOB MX IPOTEKAHHUS; OMBITHI, OTpa)karollue
¢u3nUeckre 1 XMMHUYECKUE CBOMCTBA raJIoON€HOB M UX COEAMHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB); O3HAKOMIIEHHE ¢ 00pas3laMu XJIOPUI0B
(ramoreHuI0B); O3HAKOMJICHHE C O0O0pa3laMu cepbl U €€ COeIUHEHUSIMH
(BO3MOKHO HCHOJIB30BAHUE BHJIEOMATEpUANIOB); HAOIIOJCHUE Tpoliecca
oOyraMBaHUs caxapa MoJl IeHCTBUEM KOHIIEHTPHUPOBAHHOW CEPHOM KHUCIIOTHI;
U3y4eHHe XUMUYECKHX CBOWCTB pa30aBICHHON CEpHOI KUCIOTHI, TPOBEACHUE
KaueCTBEHHOW peakuuu Ha cylbdar-uoH U HaOIIOAeHHEe NpuU3HaKa eé
NPOTEKaHUS; 03HAKOMJICHHE ¢ (PU3MUECKUMH CBOMCTBaMU a30Ta, (pocdopa 1 ux
coeIMHEHUN (BO3MOXHO HCMOJIb30BaHUE BHJIEOMATEPHANIOB), 0Opa3zlaMu
a30THBIX U (ocOpHBIX yA0OpEeHMIi; odyYeHne, coOupaHue, pacrno3HaBaHue
U U3y4CHHE CBOMCTB aMMHaKa; IPOBEIECHUE KAaUeCTBEHHBIX PEAKIMH Ha MOH

aMMOHUS ¥ ¢ochaT-MOH W U3yYCHHE TMPHU3HAKOB HMX MPOTEKAHMUS,




B3aMMOJIEICTBHE KOHLIEHTPUPOBAHHOM a30THOM KMCIIOTHI C MEABIO (BO3ZMOXKHO
UCIOJIb30BaHUE BHUJEOMATEpPHANIOB); H3y4EHHME MOJeNell KpUCTAIUIMYECKUX
pemérok ainmasza, rpadura, ¢ymuepeHa; O3HAKOMJIEHHE C IPOLECCOM
a7icopOLIMK paCTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIJIEM M yCTPOICTBOM
IIPOTHBOra3a; MOJy4yeHHe, COOMpAaHUE, PaclO3HABaHUE U M3Y4YCHUE CBOMCTB
YIJIEKUCIIONO Ta3a; IpOBEIEHUE KayeCTBEHHBIX pEaKkUMid Ha KapOoHAT- U
CUJIMKAT-HOHbl M M3Y4YECHHME IPU3HAKOB MX IIPOTEKAHUS; O3HAKOMIICHUE C
IPOAYKIMEH CUIMKATHOU IPOMBIIIJICHHOCTH; PELICHUE SKCIIEPUMEHTAIBHBIX

3aJ1a4 110 TeMe «BaKHeHle HeEMeTaUIbl U UX COEAUHEHUS)

Mertamisl 1 uX COCAMHCHUA

3.1

OO0mias XxapakTEepPUCTHKA XUMUYECKUX AJIIEMEHTOB — METAJUIOB Ha OCHOBAaHUU
ux monoxeHus B Ilepuoamueckoit cucreme xummuueckux snementoB J[.U.
Menpeneesa u crpoeHus aroMoB. CTpoeHue MeTaioB. Meraminyeckas CBs3b
U METaJUIMYecKas KpUCTaTMYecKas pemérka. ONeKTPOXUMHUYECKUN Pl

HaIPsHKEHUN METaJIOB

3.2

3.3

Ou3nyuecKkne U XUMUIECKHe CBOHCTBA MeTa/UT0B. O0IIMe Crioco0bl MOTydIeHuUs
MmeTasuioB. [ToHsATHE O KOPPO3UM METAIOB, OCHOBHBIE CLIOCOOBI 3aIIIUThI UX OT
koppo3uu. CruiaBsl (CTaib, YyryH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHNE
B OBITY M ITPOMBILIIEHHOCTH

[lemounsie MeTauibl: MosiokeHHe B Ilepronmdeckoil cucteMe XMMHUYECKHX
anemenToB JI.. MeneneeBa; CTpoeHHE UX aTOMOB; HAXOXAECHUE B IPUPOJIE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKcusl
U THIPOKCUIBI HaTpus MU Kanus. [IpyMeHeHHe ILEeNOYHBIX METaJUIOB M MX

COeTMHEHNN

3.4

[[lenoyno3eMenbHbIE METAJIBI MarHuii W KaJIbIIMA: TIOJIOKEHHE B
Ilepuoauueckoit cucremMe xumuueckux dnemeHToB .M. Menneneesa;
CTPOEHHE WX aTOMOB; HaXOXXJAEHUE B mpupoje. PU3NYECKHE U XUMHYECKUE
CBOMCTBA MarHusl M KalblUs. BakHEWIINe COCIWHECHHMS KalbLHs (OKCH],

TUAPOKCHI, coyiH). JKECTKOCTH BOJBI U CIIOCOOBI €€ yCTpaHeHHUs

3.5

3.6

AmoMunuii: onoxenne B lleproanyeckoil cUCTeMe XUMHUYECKUX DJIEMEHTOB
J.W. Menneneesa; CTpO€HUE aTOMa; HAaXOXKIEHUE B mpuponae. Pusznyeckue u
XUMHYECKHE CBOWCTBA aIIOMHUHHS. AMQOTEpHBIE CBOWMCTBa OKCHAA W

THUAPOKCHU A AJIFOMHUHHASA

Kenezo: nonoxenue B [lepuoanueckoil cucreMe XuMuueckux 3neMenToB J[. 1.

MeHneneeBa; CTpOCHHE aToMa; HaxOoXJACHHE B mpupone. dusudeckue u




3.7

4.1

XUMHUYECKHE CBOMCTBa xene3a. Oxcuipl, ruapokcuabl u conu xenesa(ll) u

xene3a(lll), ux cocras, CBOMCTBA U MTOTyYCHUE

XUMHUUYECKUH HKCIIEPUMEHT: 03HAaKOMJICHHE ¢ 00pa3LiaMH METAJJIOB U CILJIABOB,
X (PU3MYECKHMMHU CBOWCTBAMH; M3YYECHHE PE3YJIbTaTOB KOPPO3HHU METAJUIOB
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHAJIOB), ocoOeHHocTeH
B3aUMOJICCTBUSL OKCHJA KalblUs U HATpusi C BOAOW (BO3MOXHO
UCIIOJIb30BaHUE BHUJEOMATEPHAIIOB); MCCIEIOBAHUE CBOMCTB XKECTKON BOBI;
mpolecca TOpPEHMsI JKelle3a B  KHCIopoJAe (BO3MOXKHO —HCIIOJIb30BAHUE
BUJIEOMATEPHAJIOB); IPU3HAKOB MPOTEKAHUS KAUECTBEHHbBIX PEAKIIUN HA HOHbI
(MarHusi, Kanuplys, anoMuHus, 1uHKa, xkenesa(ll) u sxemesa(lll), mequ(ll);
HaOJr0IeHUE U ONMCaHKe MPOLIECCOB OKPAIIMBAHUS TNIAMEHU HOHAMU HaTpus,
Kamuss W KanblMs  (BO3MOXKHO — HCIOJb30BaHUE  BHUIEOMATEpPUAIIOB);
uccienoBaHie aM(pOTEpHBIX CBONCTB I'MIPOKCHA ATIOMMHHUSA U THAPOKCHUIA
LIMHKA; pelIeHNEe SKCIIEPUMEHTAIbHBIX 3a/1a4 110 TeMe «BakHele MeTamibl

Hn UX COCAUHCHUA»

XuMus U OKpYyKaromasa cpeaa

HoBrle MaTCpHrajibl 1 TCXHOJIOTHH. BemecTBa u MaTcpHuaJibl B MMOBCEIHEBHOM
JKH3HH YeJIOBEKa. XUMHUS U 300POBBE. be3omacHoe HCIIOIB30BaHNE BEMIECTB U

XUMHUYCCKHUX peaKquI B 6I>ITy. HepBaﬂ IOMOIIb IMPU XUMHUYCCKHUX OKOTaX U

OTpPaBJIEHHUSX

4.2

OCHOBBI ~ JKOJOTMYECKOH  TI'PAMOTHOCTU.  XHUMHYECKOE  3arpsA3HEHHE
okpyxatorieit cpenst IIJIK. Ponb xumuu B perieHu# 5K0JI0THYECKUX MPOOIIEM.
[TpupoaHble MCTOYHUKH YIIIEBOJOPOJIOB (Yroyib, MPUPOAHBIN ra3, He(Th),

MPOJIYKTHI X MepepabOTKH, UX POJIb B OBITY M MPOMBIIILIEHHOCTH

4.3

XVUMHYECKUH SKCTIEPUMEHT: N3ydeHUE 00pa3lioB MaTepuaoB (CTEKIIO0, CIIIaBbI

MCTAaJIJIOB, ITOJIMMECPHBIC MaTepI/IaJIBI)




IMPOBEPAEMBIE HA OI'D 10 XUMHUHU TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsIEeMOro
TpedoBaHMS

IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

IIpencrasnenue:

11

0 TIO03HABAEMOCTH SIBIICHUH MpPUPOJBI, MOHMMaHUE OOBEKTUBHOMN
3HaYMMOCTH OCHOB XMMMYECKOW HayKH Kak 00JaCTH COBPEMEHHOI'O
€CTECTBO3HAHHUS, KOMIIOHEHTa OOILIel KyJabTypbl M IMPaKTUYECKOU
NEeSATEIbHOCTH 4YEJOBEKAa B YCIOBHMSIX COBPEMEHHOI'O OOIIECTBA;

IMOHUMAaHHUEC MECTAa XUMHU CPEAU APYIrUX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAaYYHBIX METOAAaX IMO3HAHHUA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUYICCKHUX MCTOAAX HUCCICAOBAHUS BCIICCTB W HU3YUYCHUIA
XUMHUYCCKUX peaKHI/Iﬁ; YMCHHUE HCIIOJIB30BaTb MOJACINU  IJIA

00BACHEHHS CTPOCHUS aTOMOB U MOJICKYJI

0 cepax npodeccuoHaTbHON NESITEIBHOCTH, CBI3aHHBIX C XUMHUEH
U COBPEMEHHBIMHM TEXHOJOTMSIMHU, OCHOBAaHHBIMH Ha JOCTHIKEHHSIX
XUMHYECKOW HAyKH, YTO IMO3BOJUT OOyYArOIIMMCSl pacCMaTpUBAaTh
XMUMUIO Kak chepy cBoelr Oyaymel mnpodeccrnoHaTbHON
NEeSITeTPHOCTH ¥ CHIeNIaTh  OCO3HAHHBI BBIOOD XHMHUH  Kak
npodWIBHOrO TMpeaMeTa NpU Mepexofe Ha YPOBEHb CPEIHEro

o01rero oopa3oBaHus

2.1

Brnanenue cucreMod XMMWYECKHX 3HAHMM M yMEHHE IPUMEHSTH

CUCTEMY XUMHUUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

Ba)KHEMIIINE XWMUYECKHE IOHATHA: XMUMHWYECKHH JJIEMEHT, aTOM,
MOJIEKYJa, BEIIECTBO, MPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOIHAS U
HEOJIHOPO/IHAs. CMECh, OTHOCUTENIbHBIE aTOMHAasi M MOJIEKYJISIpHAS
MacChl, KOJMYECTBO BEIIECTBA, MOJb, MOJSPHAs Macca, MOJIIPHBINA
00BEM, OKCHI, KUCIIOTAa, OCHOBAaHUE, CONb (CpemHsisl), XMMHUYECKas
peaKIus, peakiuh COCIUHEHUS, PEaKIUU DPA3JIOKECHHS, DPEAKIUU
3aMeIIeHus, peakud oOMeHa, TeToBOM 3((EKT peakiuu, IK30- U
SHIOTEPMUYECKHE PEAKIIMH, PACTBOP, MACCOBas JIOJISI XUMHUYECKOTO

9JICMCHTAa B  COCAUHCHUH, MaACCOBasA HOOJId HW  NPOUCHTHAA




2.2

2.3

KOHIIEHTpPALUs BELIECTBA B PACTBOPE, SIPO aTOMA, AJIEKTPOHHBIN €101
aToMma, aToMHas OpOuTab, PagUyC aTOMa, BAJEHTHOCTb, CTEIEHb
OKUCJICHHsI, XUMUYECKas CBS3b, AIEKTPOOTPULATEIBHOCTD, MOJISPHAS
U HEIOJISIPHAs KOBAJIECHTHAs CBsI3b, MOHHAS CBS3b, METAJUIMYECKast
CBSI3b, KpUCTAJUINYECKAS PEIIETKA (ATOMHAs1, HOHHAsI, METAJJINYECKas,
MOJIEKYJISIpHasi), HOH, KaTHOH, aHUOH, 3JIEKTPOJIUT U HEIEKTPOIIUT,
IIEKTPOJIUTUYECKAsT JAUCCOLMALUS, PpEeaKlMd MOHHOIO OOMeEHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLMH,  OKUCIUTEIb U
BOCCTAHOBUTEJNIb, OKHCJICHUE M BOCCTAaHOBJICHHE, JJIEKTPOJIM3,
XMMHYECKOE pPaBHOBECHE, OOpaTHMble W HEoOpaTHMblE DPEaKIHH,
CKOPOCTb XUMHYECKOW peakuuu, karaimsarop, IIJK, kopposus
METAJUIOB, CIUIABbI

OCHOBOIIOJIATalOIIME 3aKOHbl XUMHM: 3aKOH COXPAHEHHMS MaccChl,
nepuonnueckuil 3akoH J[.M. MenzeneeBa, 3aKOH IOCTOSHCTBA
COCTaBa, 3aKOH ABOragpo

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOpU:, TCOPHUA

BHGKTpOHHTH‘IGCKOﬁ Jucconuanumn

Biianenne ocHOBaMM XMMUYECKON IPaMOTHOCTH, BKJIFOYAIOILIEH :

3.1

YMEHUE TpaBWIbHO MCHOJb30BaTh M3YUYECHHbIE BELIECTBA U
MaTepuaibl (B TOM 4YHCII€ MHUHEpalbHbIE YIOOPEHMsS, METAJIbl U
CIUIaBbl, TMPOAYKTHI MEpPepadOTKH  TMPUPOTHBIX  HCTOYHHKOB
YTII€BOOPOAOB (yTJIsi, MPUPOIHOTO Ta3a, HeTH) B OBITY, CETHCKOM
XO035MCTBE, HA TNPOU3BOJCTBE M TOHUMAHUE 3HAUYECHHUS IKUPOB,
OenKkoB, YIJIEBOJOB /Il OpraHM3Ma  4YelloBeKa; yMEHHe
MIPOTHO3UPOBATh BIIMSHUE BEIIECTB M XUMUYECKHUX IPOLECCOB Ha

OpraHM3M 4YeJI0BeKa U OKPYKAIOUIYI0 IPUPOIHYIO Cpery

3.2

3.3

3.4

YMCHHUEC UHTCTPUPOBATh XMMHUYCCKHUE 3HAHUA CO 3HAHHUAMHU JPYIrux

y4eOHBIX IPEMETOB

HaJIMYHEC OIIbITa pa6OTBI C pa3JINYHBIMU UCTOYHUKAMU I/IH(l)OpMaLII/II/I
10 XuMHnun (Haquaﬂ W HAYYHO-TIOIIYJIApHaA JIUTEpaTrypa, CJI0OBapH,
CIIpaBOYHHKH, I/IHTCpHeT-pecprLI)

YMCHUC 00BEKTUBHO OLICHUBATHb I/IH(I)OpMaI_II/IIO O BC€IICCTBAX, HUX
NpEeBpalICHUAX W  MPAKTHYCCKOM  IMPUMCHCHHHM W YMCHHUC

HCIIOJIB30BaTh €€ s PCIICHUA y‘-IC6HO-1'IO3HaBaTeJIBHBIX 3aaad




BJIaIIeHI/Ie OCHOBaMHM ITOHSATHMHOI'O arrmapara 1 CHUMBOJIMYCCKOIO

A3bIKa XUMHH JJIsI COCTaBJICHUA (bOpMYJ'I HEOpPTraHNYCCKUX BEIICCTB,

4 YpPaBHEHUN XHUMHUYECKMX pPEaKLHUi; OCHOBAMH XUMHUYECKOMN
HomeHksatypsl (IUPAC u TpuBHanbHOI)
YMmeHune o0bACHATH CBSA3b MOJIOKEHUS 1eMeHTa B [lepuonnueckoit
CHUCTEME C YHUCJIIOBBIMH XapaKTEPUCTHKAMHU CTPOCHUS aTOMOB

5 XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsj slpa, oOIlee YHCIIOo
AJIGKTPOHOB), pACIpPEACICHUEM DIICKTPOHOB TIO0 JHEPTreTUYECCKUM
YPOBHSIM aTOMOB IIEPBBIX TPEX MEPUOAOB, KATUS U KAJIbLIUS
[IpencraBienne O  MEPUOAMYECKONW  3aBHUCHMOCTH  CBOWMCTB
XUMHUYECKHX JJIEMEHTOB (palnyc aToMa, JIEKTPOOTPHUIATEILHOCTS),

6 MPOCTBIX M CIOXHBIX BEIIECTB OT TMOJOXKEHHUS D3JIEMEHTOB B
[lepuonnueckoit cucreme (B MajblX I[EPUOAAX U TJIABHBIX
MOJArPYMIAax) U 3JEKTPOHHOTO CTPOEHUS aTOMa

7 YMmenue kinaccuuuupoBarh:

7.1 XAMHYECKHE DJIEMEHTHI

7.2 HEOpraHUYECKUE BEIeCTBa

7.3 XUMHUUYECKHE PeaKIUN

8 YMeH#ue onpenensrs:

8.1 BaJICHTHOCTh M CTENICHh OKHUCJICHHS XUMUYCCKUX DJIEMEHTOB, 3apsi]

' MOHA

8.2 BUJ XMMUYECKOW CBSI3U M THUI KPUCTAJUTMUECKOH CTPYKTYpHl B

' COCTUHEHUSIX

8.3 XapakTep Cpellbl B BOJHBIX PACTBOPAX BEHIECTB (KHUCIOT, OCHOBAHUH)

8.4 OKHCIUTENh U BOCCTAHOBUTEIIb

9 YMeHnue xapakTepu3oBarh (HU3NUECKUe U XUMUYECKUE CBOMCTBA:
MPOCTBIX BEIIECTB (KUCIOPOA, O30H, BOJOPOA, TpaduT, ammas,

9.1 KpeMHHM, a30T, ¢ocdop, cepa, XJIOp, HATPUM, KaIH, MarHHMH,
KaJIbIIMH, aJTIOMHHHH, JKEJIe30)
CIIOXHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX PAacTBOPOB (BOia,

9.9 aMMHaK, XJOPOBOJOPOJ, CEPOBOJOPOJ, OKCHIBI M THIPOKCHJIBI

metaimoB |-l1A rpynmn, amromunus, meau (1), nunka, xenesa (11 u

I11), oxcuast yrnepona (I u 1V), kpemuus (1V), azota u pochopa (111




u V), cepol (IV u VI), cepHucras, cepHas, a30TuCTas, a30THasd,
dbocdopHas, yrojapHas, KpeMHHEBasK KUCIOTa U KX COJIH)

IIPOrHO3UPOBATE H  XapaKTCPHU30BaTh CBOMCTBaA BCIICCTB B

3aBUCHUMOCTHU OT HUX COCTaBa U CTPOCHU:A, MPUMCHCHHC BCIICCTB B

%3 3aBUCUMOCTH OT HMX CBOKMCTB, BO3MOXXHOCTb IPOTEKAHUS
XUMHYECKUX TPEBPAIICHUN B PA3IMUHBIX YCIOBUSIX
10 YMeHue COCTaBIATh MOJICKYJIIPHBbIC U MOHHBIC YPABHEHUS PEaKIIHA,
B TOM YHCIIE:
10.1 peakIuii HOHHOTO OOMeHa
10.2 OKHCIIUTEIbHO-BOCCTAHOBHUTEIIbHBIX PEaKITUi
103 WUTIOCTPUPYIOIINX XUMHUYECKHE CBOMCTBA HW3YYCHHBIX KJIACCOB
' (TpyIi) HEOPraHUYECKMX BEUIECTB
10.4 MOJTBEPKIAIONIMX TEHETUYCCKYIO B3aUMOCBSI3b MEXK1y HUMHU
11 VMeHHe BBIYHUCIIATh (IPOBOAUTE PACUEThI):
111 OTHOCHUTEJIBHYIO MOJICKYJISIPHYFO M MOJISIPHYEO MAacChl BEIIIECTB,
' MacCCOBYIO JIOJF0 XMMHYECKOTO JJIEMEHTA B COSAMHCHHUH
11.2 MAaCCOBYIO JIOJIFO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 M0 YpaBHEHUSM XHMHUUYECKUX PEAKIUil U HAXOAUTh KOJIUYECTBO
' BeIeCcTBa, 00BEM M MacCy pEearceHTOB WIH MPOTYKTOB PEaKIIUN
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMH  METOJJaMHd  HAy4YHOro TMO3HaHus (HaOIIO/IeHHE,
121 H3MepeHHe, YKCIIEPUMEHT, MOJICIUPOBAHKE) TIPU U3YUECHUH BEIIECTB
' U XUMHUYCCKHUX SIBJICHUH; yMeHHE C(HOpMYIHpPOBATH MPOOJIEMYy H
MPEJIOKUTH MMYTH €€ PEeIIeHUs
122 Oe3omacHOil pabOThl ¢ XMMHUYECKUMHU BEIIECTBAMH, XUMHUYECKOU
' MOCY/I0H M J1a0OpaTOPHBIM 00OPYIOBaAHHEM
MpaBUJIaMU 0e30MmacHOTo oOparteHus c BEIIECTBAMH,
HCIIOJIb3YEMBIMH B ITOBCEIHEBHOM KH3HU, MTPABUIIAMH TTOBEJICHHS B
123 HEeNsIX cOepexeHHs 30POBbSI U OKPYXKAIOIIEH MPUPOIHON CPEIbI;

MOHMMaHUE BpeJa (OMacHOCTH) BO3/AEUCTBUS Ha KUBbIE OpPTraHU3MBbI
ONPEAEIEHHBIX BEIIECTB, croco0oB YMEHBIIEHUS 51

MpeaoOTBPAICHHA UX BPpCIHOTO BOS)ICI\/'ICTBI/ISI




13

131

13.2

13.3

Hamuune MPAKTUYCCKUX HABBIKOB INIAHUPOBAHUA U OCYIICCTBIICHUA

CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:

M3yd4eHHEe UM  omnucaHue  (U3MYECKHX  CBOWCTB  BEIIECTB;
03HAKOMJICHHE ¢ PU3UICCKIMH U XHUMHYECKUMU SIBIICHUSIMU; OTIBITHI,
WUTIOCTPUPYIOIINE MTPU3HAKU TPOTEKAHUA XUMHUECKUX peaKlui
U3YyYeHHE CIIOCOO0B pa3zesieHus: cMecei

MOJIyYeHUE KHUCIOpPOJa M H3YYEHHE €ro CBOICTB; MOJIy4YeHHE
BOJIOPOJIa M U3YYEHUE €r0 CBOMCTB; MOJIyY€HHUE YIJIEKUCIIOTO raza u
M3Y4YEHHE €ro CBOMCTB; MOJyYeHHE aMMHUaKa W H3y4YeHHUE €ro

CBOWCTB

13.4

135

IIPUTOTOBJIEHUE PACTBOPOB C OIPEAEIEHHON MACCOBOM JOJIEH
pPacTBOPEHHOIO BEILECTBA

IPUMEHEHHE  HMHJAMKATOpOB  (JlakMyca,  METWIOpaHXka M|
denondranenna) sl ONpEeNeHUsT XapakTepa Cpelibl B pacTBOPax

KHUCJIOT U ILIeJIoYei

13.6

HCCIICIOBAaHNEC U ONHCAaHHE CBOICTB HCOPraHM4CCKHUX BCIICCTB
Pa3/IMYHbIX KJIACCOB; U3YUCHUC B3aHMOﬂCﬁCTBHH KHCJIOT C ME€TalllaMU,
OKCHJaMH METaJlJIOB, PaCcTBOPUMBIMHA )41 HEPACTBOPHUMBIMU
OCHOBAaHUAMHU, COJEIMH, IIOJYYCHHC HEPACTBOPHUMBIX OCHOBaHHﬁ;
BBITCCHCHUE OJHOro McCTajlyia JApyruM U3 pacTtBopa COJIH;
HUCCICIOBAHUC aM(l)OTCpHBIX CBOICTB THUAPOKCUIAOB aJITFOMUHUSA U

MUHKA

13.7

13.8

PEIICHUC SKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEMaM: «OCHOBHBIE KJIaCCHI
HEOPTaHNUYCCKUX COGI[HHCHHP’I)); ((3J'ICKTpOJ'II/ITI/I‘-IeCKa$I
JUCCOLIN AL, «BaxHelmue HeMeTauIbl U HuX COCAUHCHUSAN,

«Baxneiiie MeTaljIbl M UX COSANHECHU

XUMHUYECKHE  OKCIEPUMEHTBI,  HWUIIOCTPUPYIOIINE  MPU3HAKH
MPOTEKAHUS PEAKIIMH MOHHOTO OOMEHA; KaYeCTBEHHBIC PEaKIUU Ha
MPHUCYTCTBYIOIIME B BOJHBIX PACTBOPAaX HMOHBI: XJIOPUA-, OpOMHI-,
wonua-, cynbdar-, ¢ocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
TUAPOKCUA-UOHBI, KATHOHBI aMMOHUSI, MaTHUS, KaIbIUs, aTIOMUHUS,

xenesa (2+) u xenesa (3+), menu (2+), nuHKA

14

YMmeHnue:




NPEICTaBIATh PE3ydbTaThl JKCIEpUMEHTa B (opMe BBHIBOOB,

14.1 JIOKa3aTeNIbCTB, TpaUKOB U TAOIUIl W BBISABISATH SMITMPUUYECKHE
3aKOHOMEPHOCTH
YCTaHABIIMBAaTh  CBSI3M  MEXIYy  pEaIbHO  HAOIIOAaeMBIMU
14.2 XUMHYECKHUMH SIBJICHUSIMH W TIPOLIECCAMHU, TPOUCXOISIIUMH B

MaKpo- ¥ MUKPOMHUPE, 0OBACHATh IPUUNHBI MHOTOOOPa3usl BEIIECTB




IHNEPEYEHD 2JIEMEHTOB COIAEP KAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAAPCTBEHHOM 2OK3AMEHE 110 XUMHWHU

Koxa

11

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

HepBOHa‘laﬂbHHe XUMHUYCCKUEC ITOHATHUA

Yucrtsie BemecTBa U cMecu. CriocoObl pa3ienieHus: cMeceit

1.2

1.3

ATOMBI U MOJICKYIJIBI. Xumuueckue d31eMeHThl. CHMBOJIBI XMMHYECKHX

9JICMCHTOB. HpOCTBIC " CJIOKHBIC BEIICCTBA.

XumMuueckas Q)opMyna. BaneHTHOCT, aTOMOB XHMMHUYECKHX DJIEMEHTOB.

CreneHp OKUCICHUS

14

3aK0oH IIOCTOSHCTBA COCTaBa BCIICCTB. OrtHocuTenbHAas aTOMHas Macca.
OTHOCHUTENIBHAS MOJICKYJIsSIpHAsA Macca. MaccoBas J0J1s1 XUMUYECKOTO DJIIEMEHTAa

B COCAUMHCHUU

1.5

1.6

KonuuectBo BemectBa. Mok, MonsipHass macca. MosisipHbIii 00bE€M Ta30B.
B3anmocBsI3p KOJIMYECTBA, MACCHI U YHCIIA CTPYKTYPHBIX €IMHUI] BEIIECTBA
Ouznyeckue U XMMHUECKUE SIBICHUS. XUMHUUYECKasi peakius U e€ MpU3HAKH.
3aKOH COXpaHEHUsI MacChl BEUIECTB. XUMUUYECKUE YPaBHEHUS

HepI/IO,[[I/I‘IeCKI/Iﬁ 3aKOH U HepI/IOI[I/I‘leCKaH CHUCTEMAa XHUMHUYCCKHUX J3JICMCHTOB

J.1. MenneneeBa. CTpoeHrue aToMOB

2.1

[lepnonnueckuit 3akoH. Ilepuonnueckas cucTeMa XMMHYECKHMX DJIEMEHTOB
.M. Menneneesa. Ilepuoasl u rpynmbl. PU3HYECKU CMBICI MOPSAIKOBOIO

HOMEpa, HOMEPOB MEpPHOJia U IPYIMIIbI AJIEMEHTA

2.2

Crpoenne atomoB. CocTtaB aToMHBIX sifiep. M3oTomnbl. Dnekrponsl. CTpoeHue
JIEKTPOHHBIX 000J04YeK aToMoB TMepBbIX 20 XHMHYECKHUX DJIEMEHTOB

[Tepnonnueckoit cucremst J1.11. MeHeneena

2.3

3aKOHOMepHOCTI/I B U3MCHEHHUM CBOMCTB XMMHUUCCKHX DJIEMCHTOB MEPBBIX Tpex
NepruoaoB, Kajius, KaJbLUA (pazmyca ATOMOB, JJICKTPOOTPULIATCIBHOCTH,
MECTANIMYCCKUX HW HEMECTAIIIMYCCKHUX CBOﬁCTB) n Hux CO@}II/IHGHI/Iﬁ B
COOTBCTCTBHHU C IIOJIOXKCHHEM OJICMCHTOB B HepI/IOI[I/I‘{eCKOﬁ CHUCTEME U

CTPOCHUEM HUX ATOMOB

3.1

Crpoenue BeniecTBa

Xumunueckass cBsizb. KoBajieHTHast (TOJIApHAsE M HEMOJSIPHAsl) CBA3b.
DNeKTPOOTPUIIATEILHOCTh ~ XMUMHUYECKHX  dJeMeHTOB. VOHHas  CBS3b.

Merannueckas CBSI3b




3.2

Tunel KpUCTAINIMYECKUX PEIETOK (aTOMHAasl, HOHHAsA, MeETaInyecKas),
3aBUCUMOCTbH CBOMCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKON PEMIETKH U BHUAA

XUMHUYECKOH CBI3U

4.1

4.2

Baxwneline npeacraBuTeNM HEOPraHMYECKUX BellecTB. Hemertamibl U ux

COCIUHECHUA. MeTamisl ¥ uX COCIUHCHUA

Knaccudukanuss 1 HOMEHKJIATypa HEOPraHHMYECKUX COCAMHEHUI: OKCHIIOB
(coneobpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, aM(pOTepHBIC) u
Hecosieo0pa3yrome; OCHOBaHHM (IIENIOYM W HEPacTBOPUMBIC OCHOBaHUS),
KHUCIOT (KUCIIOpOJCOAepkKae U OECKUCIOPOAHBIE, OIHOOCHOBHBIE U

MHOT'OOCHOBHBIC); COJICH (CPEIHUX M KUCITBIX )

dusnyeckue M XHUMHUYECKHE CBOMCTBaA IMPOCTBIX BCHICCTB-HCMCTAJJIOB:

BOJIOPOJIA, XJIOpa, KUCIOPO/a, Cepbl, a30Ta, pocdopa, yriepoaa, KpeMHUS

4.3

4.4

duznyeckre ¥ XUMHYECKHE CBOMCTBA IMPOCTBhIX BEIICCTB-MCETAJJIOB: JIMTHUA,
HaTpusA, KaJIid, Maravisd U KaJbOus, aJIIOMUHHA, KEJIC3a. BHCKTPOXI/IMI/I‘ICCKI/Iﬁ

paa HaHpH)KeHI/Iﬁ MCTaJJIOB

dusnyeckne U XUMUIECKHE CBOMCTBA BOAOPOJHBIX CO@I[I/IHeHI/Iﬁ HEMCTAJIOB!

XJIOPOBOJIOPO/Ia, CEPOBOIOPO/Ia, aMMHUAKA

4.5

dusnyeckrue U XMMHUYECKHE CBOMCTBA OKcHIOB HemetainioB: cepsl (1V, VI),
azora(ll, 1V, V), dochopa(lll, V), yraepoxa(ll, 1V), kpemuus(1V). [Tonyuenue

OKCHUJ0B HEMETAJIJIIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cpoiictBa okcuaoB: mertauioB IA-IIA rpynn, muuka, meau(ll) u

xenesza(ll, 111). [ToxydeHre OKCHIOB METAILIOB

XUMHUECKUE CBOMCTBA OCHOBAHUHN U aM(OTEPHBIX THIPOKCUIOB (Ha MpUMepe
THIPOKCUIOB alllOMMHHUSA, JKeje3a, ULuHKa). [lodmydeHne OCHOBaHUN U
aM(OTEPHBIX THAPOKCHU]IOB

OOmre XMMHUYECKHE CBOWCTBA KUCIOT: XJIOPOBOAOPOIHOM, CEPOBOAOPOAHOIM,
CEpHUCTOM, CepHOM, a30THOH, (hochopHOl, KpeMHHEBOM, yroinbHOU. OcoObie
XUMHUYECKHE CBOMCTBA KOHIIECHTPUPOBAHHOM CEPHOM M a30THOM KHCIIOT.
[Tonyuenune xkucaor

OOme xuMu4Yeckre cBoiicTBa cpenHux coneil. [lomyyenue coneit
[Tonyyenue, cobupaHue, pacro3HaBaHHE BOAOPOJA, KHUCIOpPOJa, aMMHaKa,

YTIIEKHCIIOTO Ta3a B JIAbopaTopuu
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[Tonyyenne ammuaka, CEpHOM M a30THOM KHUCJIOT B MpOMbIIUIeHHOCTH. O0miue

CHOCOOBI TTOTYYESHHS METAJUIOB




4.12

I'eneTnueckas CBA3b MCXKAY KilIaCCaMU HCOPTaHUYCCKUX COGI[I/IHGHPII;’I

XUMHYECKUE PEAKIIUU

5.1

Knaccuukanus XuMHUECKUX peakiuii Mo pa3IudHbIM IPU3HAKAM: 110 YUCITY U
COCTaBY YUYacCTBYIOIIMX B pEaKIMM BEIIECTB, MO TEIUIOBOMY 3(ddexTy, mo

M3MEHEHHIO CTEIICHEH OKMCICHUS XUMUUYECKUX YJIEMCHTOB

5.2

5.3

5.4

5.5

TernnoBoit APeKT XUMHUYECKOH peakiuH, TEPMOXUMHUYECKHUE YpaBHEHHS.
DK30- ¥ 9HI0TEPMUYECKUE PeakuH. TepMOXUMHUIECKNE YpaBHEHUS
OKHCIUTENEHOBOCCTAHOBUTENBHBIC peakunu. OKUCIUTENN 1 BOCCTAHOBHUTEIH.
[Ipomiecchl  OKMCIIEHUST ¥ BOCCTAHOBJIGHHUS.  DJEKTPOHHBIM  OamaHc
OKHCJIUTEIILHOBOCCTAHOBUTEIBHOM PeaKkLuy

Teopust snekTponuTrdeckoi aucconnanuy. KatnoHsl, aHHOHBI. DJIEKTPOIHUTHI
1 HE3NEeKTPOJUThl. CUJIbHBIE U ClIa0ble 31eKTPOIUThI. CTeneHb TUCCOLUalun

Peakuuu noHHOTO obMeHa. YcioBus IIPOTCKAHHA peaKI_II/Iﬁ HOHHOTI'O O6MeHa,

IIOJIHBIE U COKPAIIEHHBIE HOHHBIE YPABHEHUS PEAKIINN

XHMHMS M OKpYXaromas cpeaa

6.1

BemecrBa m Marepuansl B IIOBCEJHEBHOM JKHM3HM 4YeloBeKa. besomacHoe
UCIOJIb30BAHUE BELIECTB M XMMUYECKHUX pEaKkUui B jabopatopuu U OBITY.

HepBaﬂ IIOMOIIb ITPHU XUMHUYCCKUX OKOTaX U OTPABJICHUAX

6.2

XUMHUYECKOE 3arps3HEHUE OKPYXKAWIIeW cpenbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHUE TOYBBI, BO3JyXa M BOAOEMOB), CIIOCOOBI €ro IMpeloTBpaIleHuUs
[IpenensHas nomyctumasi koHueHTpauus BemecTB (IIJK). Ponmp xummn B
pelIeHUH HKOJIOTHUECKUX MpobieM. YcuieHHe NapHUKOBOro 3(dekra,

pa3pylieHue 030HOBOTO CIIOS

6.3

6.4

[Tpumenenue cepsl, a3ota, ¢pochopa, yriaeposia, KpeMHHUS U UX COCTUHEHUH B
OBITY, MEIWIIMHE, MPOMBIIUIEHHOCTH W CEIbCKOM Xo3siicTBe. [IpuMeHeHue
METAJUIOB M CIUIABOB (CTallb, YYTYH, IIOPATIOMHHHUH, OpoH3a) B OBITY H
MIPOMBIIITIEHHOCTH MX coequHeHni. [IoHATHE 0 KOPPO3UH METAIIIOB, OCHOBHBIE
CIOCOOBI 3aIIUTHI UX OT KOPPO3UU

[TpupoaHble HMCTOYHMKH YIIIEBOJOPOJOB (Yrojib, HNPUPOAHBIM Ta3, He(Th),

MPOAYKTHI UX MepepaboTKu (OCH3MH), UX POJb B OBITY M MPOMBIIIIIEHHOCTH

6.5

HepBOHa'-IaJ'II)HI)Ie MIOHATHS 00 OPraHMvYCCKHUX BEIIECCTBAX KaK O COCAMHCHHUAX
yrjaepoaa (MeTaH, 9TaH, OTUJICH, alICTUWICH, 3TAHOJI, INIULICPHUH, YKCYCHAast KI/ICJ'IOTa).
IloHsaTHe 0 OMOJOrHYECKH BaKHBIX BCHICCTBAX: XHUpax, 6em<ax, YrjaeBoaax — v ux

POJIM B ) KU3HU YCIIOBCKA




7 Pacuérsr:
7.1 1o hopMynaMm XUMHUYECKUX COCIMHEHUI
7.2 Macchl (MaccoBOi) 10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 M0 XMMUYECKUM yPaBHEHHUSAM




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumusi: 8- kiacc: 0a30BbIM YPOBEHb: YUEOHUK; S5-€ U3aHue, nepepaboTaHHoE,
8 kiacc/ I'abpuensn O.C., Octpoymos U.I'., CnaakoB C.A. AKiIMOHEpHOE
obmectBo «M3aatenbeTBo «IIpocBemenner

» Xumust: 9-i1 knacc: 6a30BbIi ypOBEHb: YUECOHUK; S-€ U3aHue, ITIepepadoTaHHOE,
9 xnacc/ I'abpuensna O.C., OctpoymoB N.I'., CnagkoB C.A. AKIuoHepHoe

06HICCTBO «H3paTenbcTBO «HpOCBGHleHI/Ie»

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

Xumus, 8 knacce/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxnnonepHoe obmiectBo «M3aarenscTBo «IIpocBenienue.

* Metoaunueckoe nocobue. 8 kiacc (aBropsl O. C. I'abpuensn, U. I'. Octpoymos,
C. A. CnagkoB). Mocksa «IIpocsemienue» 2019

* XuMusl B TeCTax, 3ajayax u ynpaxaeHusx. 8 kimacc (aBropsl O. C. ['abpuens,
H. B. Tpury6uax).

* Xumus. [IpoBepouHbie U KOHTPOJIbHBIE PAOOTHI. 8 Kilacc

YMK «Xumus. 9 knace»

* Xumus, 9 knacc/ I'adpuensa O.C., OctpoymoB WN.I'., Cnagkor C.A.,
AxrmonepHoe o6miectBo «M3aarenberBo «IIpocBemenner

* Merogudeckoe nocobue. 9 knacc (aBropsl O. C. I'abpuensn, U. I'. OcTpoymoB,



C. A. Cnaakos).
« Xumus B TECTax, 3a/1auax v ynpaxHeHusx. 9 xkiacc (aBropsl O.C. ['abpuensn,
. B. TpuryOuak).

* Xumusi. [IpoBepouHbie 1 KOHTPOJIbHBIE PAOOTHI. 9 Kitacc

IHUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
bu6mmorexa IJOK

Mos mkona






