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MNOACHUTEJBHASA 3AIINCKA

[IporpamMma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWNM K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha OcHOBE (heaepaabHON paboueit mporpaMMbl BOCIIUTAHUS
U C y4ETOM KOHIEMIIMM TMPerojaBaHusl Y4yeOHOTo ImpeaMeTa «XUMHUS» B
oOpazoBaTeabHbIX opraHu3amnusax Poccuiickoit deneparum.

[Iporpamma 1Mo Xumuu Oa€T TpEACTaBICHHE O LENAX, OOIeH cTpareruu
oOy4eHHs, BOCTHTAHHS ¥ Pa3BUTHUA OOYYAIOIMIMXCS CPEICTBAMHU Y4eOHOTO
npeaMera, YCTaHABIIMBAET 00s13aTeNbHOE MpeaMETHOE coJiepKaHue,
MpelyCMaTpUBAECT pacHpeeiCHUe €ro Mo KiaccaM U CTPYKTYpUPOBAHUE IO
pazzenaM M TeMaM IMpOorpaMMbl IO XUMHH, ONPEACISET KOJMYECTBEHHBIE M
Ka4eCTBCHHBIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YUYCHHMS XUMHU C Y4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4eOHOro Mpollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarolmuxcs, ONpeAc/sIeT BO3MOXKHOCTH —IpeaMera s
peanuzaiuy TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa30oBaTElIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30oBaHMs, a TaKKe TPEOOBaAHUN K
pe3yiibTataM 00y4YeHUs] XUMUU Ha YPOBHE LI€JIed U3yYeHUs NPEAMETAa U OCHOBHBIX
BHUJIOB Y4eOHO-ITO3HABATEIILHOM JCATECILHOCTH OOYyYalomerocs II0 OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHWEe XHUMHH CIY>XKHT OCHOBOW Il (OPMHUPOBAHHMS MHUPOBO33PEHUS
oOyy4aroIierocsi, ero MpeACTaBICHUN O MaTepPUATbHOM E€JUHCTBE MHpPA, BAXKHYIO
pOJIb UTPAOT (POPMHUPYEMbIE XHUMHUEH MPEICTABICHUS O B3aUMOIIPEBPAILCHUSIIX
DHEPIUU M 00 DBOJIIOIIMU BEIISCTB B IPHUPOJE, O IMYTAX PEIICHUS TI00aIBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOU U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHne xumuu:

CIIOCOOCTBYET  peajiM3alldd  BO3MOXKHOCTEM  JJIi  CaMOpas3BUTUA U
dbopMHUpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHT BKJaJ B (hOPMHUPOBAHHE MBINUICHUS W TBOPYECKHUX CIIOCOOHOCTEH
oOy4Yarolmmxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4eOHOM  JIeSITEIhHOCTH,
HKCIIEPUMEHTAJIbHBIX M MCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MTOBCEIHEBHOM KU3HHM, TaK U B MPO(ECCUOHAIBHOM eI TCIHHOCTH;

3HAKOMHUT CO CHeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIQJbIBAET OCHOBBI
IIEJIOCTHOTO B3IJIsi/Ia HA €IMHCTBO MPUPOILI U YETIOBEKA, SBJISETCS OTBETCTBEHHBIM
ATAroM B POPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH 00YUarOIINXCS;



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

JlanHble HampaBlieHUS B OOYYEHMHM XUMHH OOECHedYMBalOTCs crerupuKon
collepKaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIero 0Opa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl IMEPBOHAYAIBHBIX TMOHSITHUI XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUI
OPraHUYECKON XUMUH.

CrpykTypa coaepkKaHus MpOrpaMMbl IO XMMHUU CPOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOTrO Ioaxoaa K €€ m3ydeHuro. ConepkaHue CKIaIbIBa€TCS U3 CHUCTEMBI
IOHATUH O XUMUYECKOM IEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUI O XUMHUYECKON
peakuuu. OO€ 53TH CHUCTEMBI CTPYKTYpPHO OPraHHU30BaHbl 0 MPUHIIHILY
NOCJIEIOBATEIBHOTO PAa3BUTHUS 3HAHUI HA OCHOBE TEOPETHUECKHUX IMPEICTaBICHUI
Pa3HOrO YpOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUYEHHs KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YUYEHHUS O CTPOEHUHU aTOMa U XUMUYECKOM CBA3H;

— TpencTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBoOpax.

Teopernueckne 3HAHUS PpPacCMATPUBAKOTCA HA OCHOBE HOMIIUPUYECKHU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENIBHO OT OJHOTO
YPOBHS K IPYTOMY, BBITIOJIHSS (PYHKIIMU OOBSICHEHUS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHUS U BO3MOKHOCTEH MPaKTUYECKOTO MPUMEHEHHUS U MOJYyYEHUS U3y4aeMbIX
BEILIECTB.

OcBoeHue TMmporpaMMbl IO XUMHUU  CIOCOOCTBYEeT  (OPMHUPOBAHUIO
MIPEACTABIICHNUS] O XMMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CUCTEeMHOM MPUPO/Ibl, IEHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHUIO U METOAaM
NMO3HaHUA B Hayke. M3yueHune XUMUU MPOUCXOAMUT C MPUBJICUEHUEM 3HAHUN U3
paHee M3yYEeHHBIX Y4eOHBIX mpeameToB: «Okpyxatomuii mupy», «buomorus. 5—7
KJIacCh» U «DPu3uka. 7 Kiacey.

[Ipy wu3yuyeHUM XUMHUHM TPOUCXOAUT (POpMHpOBaHME 3HAHWM OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEeIIbHOCTH Y€JIOBEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpPHI. 3a/1aua
y4eOHOTO TMpeaMeTa COCTOUT B (DOPMHUPOBAHUN CHCTEMbl XUMHUYECKUX 3HAHUN —
BOKHEUITUX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MMOJIO0KEHUN, JOCTYITHBIX
000011IeHUI MHUPOBO33PEHUECKOT0 XapaKTepa, s3blka HAyKH, B MPUOOLIEHUU K



HAyYHBIM METOJaM TO3HAHUS MPH MU3YYCHHUH BEIIECTB U XMMHYCCKUX PEaKIHii, B
GbopMHpPOBAHNUY U PA3BUTUU MMO3HABATEIHHBIX YMECHUN U X IPUMEHEHUH B y4€OHO-
MO3HABATEJIbHOM U y4eOHO-UCCIEN0BATENbCKON IEATEIbHOCTH, OCBOCHUH MPABHII
0e30macHOro 00pallleHus ¢ BEIIECTBAMH B MTOBCEIHEBHOM JKU3HU.

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

— (GOpMHpOBaHHE WHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY TNPUHATUIO PELICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM SKU3HU;

—  HampaBJICHHOCTh OOy4YeHUST Ha CHCTeMaTH4ecKoe MpUOOIIeHUE
oOy4Jaronmxcss K CaMOCTOSTEIbHOM MO3HABATEIBbHON JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO W PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHue yclioBUl, CIOCOOCTBYIOIMX MPUOOPETEHUIO 00YUYatOITUMHUCS
OTbITa Pa3HOOOpPA3HON NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX yHHBEPCAIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (¢opmupoBanue o0med (YHKIMOHAIBHOM M  €CTECTBEHHO-HAY4YHOMH
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKpY>KaloIIeT0 MHpa, WCIOJB3Yysl 3HAHUS U OIBIT, MOJyYEHHBIC MPH H3YYCHUH
XUMUH, IPUMEHSITh UX TIPH PEIICHUH TTPOOJIEM B IIOBCETHEBHOW KU3HU U TPYAOBOU
NeSITeJIbHOCTH;

— ¢opMmupoBaHHEe y OOYyYalOIIMXCS TyMaHUCTUYECKUX  OTHOIICHH,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHWM I BBIPAOOTKH IKOJIOTHYECKHU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEIAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTUBAIIMM K OOYUYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOEGHMSI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl M HAMPABICHHOCTH JATbHEUIIETO
oOyueHus.

OO1ee 9rcio 4acoB, OTBEAEHHBIX JIJIsl U3YYCHUS XUMUHU HA YPOBHE OCHOBHOTO
obmiero odpasoBanus, coctaBisieT 136 dacos: B 8 kiacce — 68 yacoB (2 yaca B
HeJnelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COJAEPKAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€JNOBEKA. XUMHS B CUCTEME HAyK.
Tema u BemecTBa. PU3WYECKHE CBOWMCTBA BEMIECTB. ATPEraTHOE COCTOSTHHUE
BellecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zeseHus cMecei.

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

Xumunyeckasi popmyia. BaleHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOocTaBa BemlecTB. OTHOCHTENbHAsE aToOMHasi mMacca. OTHOCUTENbHAs
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XMMUYECKOTO 3JIEMEHTA B COEAUHEHUH.

KommuecTBo BemectBa. Moiib. MonsipHast macca. B3auMOCBsI3b KOJIMYECTBA,
Macchl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUI] BemiecTBa. Pacu€rel mo ¢dopmynam
XUMHUYECKUX COCTUHEHUH.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XuUMUYeckue ypaBHeHUs. Krnaccuduxarus
XUMUYECKUX PEAKIUH (COETUHEHUS, PA3I0KEHNUS, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiaMu paboThl B TaOOpaTOpUU H
npuémMamMu oOpalleHus: ¢ J1abopaToOpHBIM 00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
bu3nUecKuX CBOWCTB 0O0pa3lOB HEOPTaHUYECKHX BEIIECTB, HAOJIIOJACHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHWE U KOHJEHCALMSI BOJABI) U XUMHUYECKUX (TOPEHHE CBEUH, MPOKAIUBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) sSIBJICHUN, HAOII0ACHUE U
OMMCAaHWE MPU3HAKOB IMPOTEKAHUS XMMHUYECKUX peakiuil (pa3ioKeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMoieiicTBre xkene3a ¢ pactBopoM conu meau (1),
U3Yy4YEHUE CIOCOOOB pPAa3fENIeHHUs] CMECEH: C MOMOIIbI0 MAarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLISAIMA, XpoMaTorpadusi, MPpoBEACHNE OUYUCTKH MTOBAPEHHOMN
CONM, HaONIOJCHWE W  ONUCaHWE  PEe3yJbTaTOB  MPOBEACHMS  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUs MacChl, CO3/JaHHE MOJEJeH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

BaxxHelue npeacTaBuTe M HCOPraHUYECKHUX BELIECTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopox — anmeMeHT m mpocroe
BenlecTBo. Haxoxxaenuwe kuciaopoga B NOpupoje, (U3HUecKue M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Okcunpl. [lpumenenue xkucnopona. CrocoOsl
NOJIyYeHHUs] Kuclopoda B JabOpaTOpuud W IPOMBIINUIEHHOCTH. Kpyrosopor
Kucaoposa B mpupoje. O30H — alIoTpoIHas MoAU(UKALNS KHCIOPO/a.



TennoBoit 3¢ (heKT XUMHUUECKON peakluuu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M JHAOTEPMHUUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUE
BO3lyXa, YCWJICHHE MTAPHUKOBOTO 3(pdeKkTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — aneMeHT u mpocToe BeulecTBo. Haxoxknenue Boaopoaa B IpUpoe,
bu3nYecKue 1 XuMUYECKHEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyueHus. Kucnorsr
Y COJIH.

Monsipabiii 00bEM razoB. Pac4éTsl N0 XUMUUECKUM YPABHEHUSIM.

Odusnyeckue cBoucrBa BOAbl. Boma kak pactBoputresb.  PacTBOpHI.
HacelllieHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOpHUMOCTH BELIECTB B BOJIE.
MaccoBast 10J1 BEIIECTBA B pacTBOpe. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBaHUSI.
Pose pacTBOpOB B mpuUpoie M B KU3HU 4YelloBeKa. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHUJIOB:  coyieoOpa3yroiiue  (OCHOBHBIC, KHCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpasyrone. Homenknarypa okcuaoB. Dusnueckue U XHUMHYECKHE
CBOICTBA OKCUJIOB. [lomyueHnne okcuaos.

OcHoBanus. Krmaccupukauus ocHOBaHMI: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHua. HoMeHknatypa ocHoBaHui. PU3MYECKHE W XUMHYECKHE CBOWCTBA
ocHoBaHuU. [loyyeHre oCHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenkmnarypa kucnor. @usnueckue u
XMMHUYECKUE CBOWMCTBAa KHUCIOT. Psn axktuBHoctm metamnoB H. H. bekerosa.
[Tomy4yeHune KUcIor.

Conu. HomeHnknarypa coseil. @U3nyeckrue U XMMHYECKHUE CBOWMCTBA COJIEH.
[TomyueHue couei.

['eHeTnyeckas CBSI3b MEXKIY KJIACCAMU HEOPTaHUYECKUX COCIUHEHMUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJYyUYEHHUE,
coOuMpaHue, pacrmo3HaBaHWE W W3YyYEHHE CBOMCTB KHCIOpOJa, HAOIOICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCJIOBUS BO3HUKHOBEHUS W
npeKpaileHus ropenus (mokapa), 03HaKOMJIEHHE C 00pa3aMy OKCUJIOB M OTIMCAHUE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHE, pACIO3HABAaHHE M W3y4YEHHUE CBOWCTB
BOJIOpoJia (ropeHue), B3auMoiericTBue Bogopoaa ¢ okcuaom meau (1) (BozmoxxHo
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOACHIE 00PA3I[0OB BEMIECTB KOJINYECTBOM
1 Monb, uccienoBaHHE€ OCOOEHHOCTEH pPAcCTBOPEHMs BEIIECTB C Pa3IMYHON
PacTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C OMPEIEIEHHOW MACCOBOM IOJIEU
PacTBOPEHHOIO BEIIECTBA, B3aUMOJACHCTBHE BOJIbI C MeETaUlaMH (HAaTpueM U
KaJIbllu€M) (BO3MOXKHO HCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEAOBAHUE
00pa3Ii0B HEOPTAaHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOIEHNE U3MEHECHHUS
OKpACK{ MHJIMKATOPOB B PACTBOPAaX KUCIOT U IIEJI0YEH, N3yYEHUE B3aUMOICHCTBUS



okcuna meau (1) ¢ pactBopoM cepHON KUCIOTHI, KUCIOT C METajlaMu, peaKkiui
HEUTpANIN3alUy, TOJyYEHHE HEPACTBOPUMBIX OCHOBAHWW, BBITECHEHUE OJIHOIO
MeTaJljIa IPYTUM U3 PaCTBOPA COJIM, PEIICHUE DKCIEPUMEHTAIIBHBIX 34/1a4 I10 TEME
«BaxHeiine K1accbl HEOPTaHUYECKUX COCTUHEHUIN».

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
aemMenToB JI. U. MengeneeBa. CtpoeHue aroMoB. XHMHMYECKasi CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBble TOMBITKM KIACCU(PUKAIMKU XUMUYECKUX dJeMeHTOB. [loHsiTHE O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbl,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHbIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnognueckuit 3axoH. [lepuoandeckast cucTeMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. Menneneea. Kopotkonepuoanas u jiuuHHonepuoanas hopmsi [lepronnyeckoi
cucreMbl xumuueckux anemMeHToB JI. WM. Menneneesa. Ilepuonsl u TpyImbl.
OU3NYECKNN CMBICI OPSAKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYHIBI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX siAep. M3oTomnbl. Dnektponsl. CTpoeHue
ANIEKTPOHHBIX  000JIOYEK aTOMOB TepBbIX 20 XMMHMYECKHUX  DJIEMEHTOB
[Iepuonnueckoii cucremsl [[. M. MenneneeBa. XapakTepUCTHUKA XUMHUYECKOTO
AJIEMEHTA I10 ero nosoxeHuro B [lepuoanueckoit cucreme /1. . Menzaeneena.

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

3nauenue [lepuoauueckoro 3akoHa u [lepruoauyeckoil CUCTEMBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku U npaktuku. [[. WM. MenneneeB — yuy€Hbli U
IpaKIaHUH.

Xumuyeckass CBsa3b. KoBajieHTHass (TMOJIIpHAsT UM HEMOJISIPHAs) CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

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

Xumuueckuii IKCnepumenm:

u3y4yeHue oO0pa3loB BELIECTB METAUIOB M HEMETAUIOB, B3aUMOJICWCTBHE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT U IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakiuu pa3aoKeHUs, COCAUHEHNUS).

Mesicnpeomemmnuie ceasu

Peanuzanus MeXnpeaMETHBIX CBA3€M MPU HM3YYEHHM XUMHUH B 8 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMUX €CTeCTBEHHO-HAYYHBIX
MOHATUM, TaK Y MOHATHUM, SIBISIOMIMXCS CUCTEMHBIMU JJISI OTJEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



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

@uznka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIHU]I, U30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJIa, SJEKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O00BEM,
arperaTHOE€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3WUYECKHE BEIWYWUHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IJTaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

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

9 KJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[Tepuognuecknii 3akoH. Ilepuoanueckasi cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MenaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOICTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUSI, KAJIBIUS U UX COCAMHEHUN
B COOTBETCTBUU C TMOJIOKEHUEM »dJeMeHTOB B Ilepuomnueckoit cucreme u
CTPOCHHEM UX aTOMOB.

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

Knaccuduxaiyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIMXCS K PAa3JIMYHbIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKasl CBSI3b HEOPTaHUUYECKUX BELIECTB.

Knaccudukaiysa XuMU4ecKuX peakiuii Mo pa3auvyHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIHUM BEIIECTB, MO TEIIoBoMy Hddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). DK30- U IHIAOTEPMHUUYECKUE PEAKIIUU, TEPMOXUMUIECCKUE
ypaBHEHHUS.

[TonsiTue 0 ckopocTH xumuyeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [loustue o karanuse. [loHssTHE 0 XMMHUYECKOM paBHOBecUU. DaKTOPBHI,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

PaBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE  PEAKIMM,  AJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEJIBHON ~ PEaKIMH. CocraBiieHME  ypaBHEHUU

OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIUi C  HCIOJIB30BAaHHEM  METOJIa
AIEKTPOHHOTO OajaHca.



Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHTHI.
Karnonbl, aHMOHbI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMHU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakiiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEAKIUH HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHS peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTUIECKON TUCCOIUALUY.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTasioB (rpadura M anmaza), CIOXKHBIX BELIECTB
(XxJopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICHCTBHSl  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOAHOCTH
pPacTBOPOB BEILIECTB, ITPOIECCa JUCCOLMALIMHI KHCIIOT, IIEJI0YEH U cosel (BO3MOXKHO
UCIIOJIb30BaHUE BUAECO MAaTEPUAJIOB), MPOBEJIEHUE OIBITOB, HIUTIOCTPUPYIOLINX
IPU3HAKK TMPOTEKAHHMsS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, O0Opa30BaHUE BOJbI), OINbBITOB, WJUIFOCTPUPYIOLIUX MPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAaKIHUil (FOpEeHUe, pEeaKkuu pas3lIoKeHUs,
COCUHEHMSI), paclO3HABAHME HEOPraHMYECKHX BEUIECTB C  IOMOIIbBIO
KAuECTBEHHBIX PEaKIMil HA HOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

Hemeranibl 1 MX coeiMHEHUSA

OOmast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3MUecCKHue CBOMCTBA MPOCTHIX
BEILIECTB — TAJIOT€HOB. XMMHUUYECKHE CBOMCTBA HA MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HeMeTaJlaMu, uiesnodamu). XuopoBojopox. CousiHas KHUCIOTa,
XMMHUYECKME CBOMCTBa, IOJIy4YeHUE, MpuMeHeHue. [leiicTBue xyopa u
XJIOPOBOJIOPO/Ia Ha OPTaHU3M 4YeJioBeKa. BakHelume X10puabl U UX HAX0XKICHUE B
IPUPOJE.

Oo6mas xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIE CTeNeHU okucieHus. CTpoeHue M (pu3nyeckue CBOMCTBA
MPOCTBIX BEILIECTB — KUCIOPOAA U cepbl. AJUIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoiicTBa cepbl. CepoBOIOpO, CTpOCHHE, (PU3HUECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYECKUE U XUMUYECKUE CBOMCTBA (001IME KaK MPEACTaBUTENS
KJlacca KUCIOT U crneurduyeckue). XUMHUUECKUE PEaKlMH, JISKAIUe B OCHOBE
IMPOMBIIIUIEHHOTO CHOco0a MOMy4YeHUsi CepHOM KucaoThl. [Ipumenenue cepHoit
kuciaoTbl. CoJMM CepHOM KHUCIIOTHI, KadeCTBEHHAs peakuus Ha CyJb(haT-HuOH.
Haxoxnenue cepbpl M €€ COCNMHEHUNW B TPUPOJIE. XUMHYECKOE 3arpsi3HEHUE
OKpPYXaloIlel Cpelbl COECOUHEHUSMHU Cepbl (KUCIOTHBIE JOXKAM, 3arpsA3HEHHE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MPeI0TBPAIEHHUS.



OOmas xapaktepuctuka 31eMeHTOB VA-rpymnmbsl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHCIIEHUA. A30T, paclpOCTPaHEHHUE B MPHUPOJE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoje. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MOMydyeHue U npuMeHenue. Cou aMMOHUS,
ux pU3NUeCcKUe U XMMUYECKHE CBOMCTBa, MpuMeHeHne. KauecTBeHHas peakiius Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ MoidyuyeHHe, (GU3NYECKUEe U XUMUYECKUE
CBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CHenupUIecKue).
Hcnonb3oBaHnEe HUTPATOB U COJIEH AMMOHHUSI B KAYECTBE MUHEPATILHBIX YI00pEHUH.
XHUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOK]IA, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPONHBIC
Moaudukauuu docdopa, puznyueckne U xumudeckue cpoiictBa. Oxeun gocdopa
(V) u dochopnas xuciora, Gu3nuecKue U XUMHYECKHE CBOWCTBA, MOJIyUYCHHE.
Hcnonp3oBanue ¢pocdaTtoB B KaUECTBE MUHEPAIbHBIX YA00pEHUH.

Oo6mast xapaktepuctuka snemMeHToB IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTE€PHbIE CTENIEHN OKUCIEHUS. Y TIIEpO/1, ATTIOTPOIHbIE MOIU(DUKALUY,
pacnpocTpaHeHUE B IPHUPOAE, PU3NUECKUEe U XUMUYECKHUE CBOMCTBA. AcopOLus.
Kpyrosopor yrinepona B mnpupone. Oxcunbl yriepoaa, ux (u3MyecKue u
XUMUYECKUE CBOMCTBA, JEHCTBUE HA JKUBBIC OpPraHuW3Mbl, [OJy4YEHUE U
IpUMEHEHHE. DKOJIOTUYeCKue NpoOiieMbl, CBsi3aHHbIE ¢ okcuaoM yriepona (1V),
TUIIOTE3a TJIO0AJTBHOTO MOTEIUICHUS KJIMMaTa, MapHUKOBBIA A(d@ekT. YroapHas
KHCIIOTa U €€ COolM, UX (PU3NYEeCKHUe U XMMHUYECKHE CBOMCTBA, MOJYyYEHHUE U
npumeHenue. KavecTBeHHass peakiusi Ha KapOoHaT-woHbI. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEIULIMHE, IPOMBIIIJIEHHOCTH U CEIbCKOM XO341CTBE.

[TepBoHaUaNbHBIE TTOHATHSI 00 OPTAaHUYECKUX BEIIECTBAX KaK O COCTUHEHUSIX
yriepoja (MeTaH, 3TaH, TUJIEH, alleTUJICH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbple HMCTOYHUKU YIJIEBOAOPOAOB (yrojib, MNPUPOJIHBIA Ta3, HEPTH),
MPOIYKThI WX TmepepaboTku (O€H3MH), UX POJb B OBITY U TPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKU BAXKHBIX BEIIECTBAX: KHUpaX, O€NKax, yriieBojax — U X
poJiMi B JKM3HM 4eJoBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COEIMHEHU.

Kpemuwuii, ero ¢Qusmueckre u XUMHYECKHE CBOWCTBA, TMOJy4YCHHE U
npuMmenenue. CoequHeHus KpeMHus B pupoje. O6mume nmpencTaBieHust 00 OKCHae
kpemuus (1V) u kpemuueBoit kuciore. CUIUKATHI, UX UCIOJIL30BaHUE B OBITY, B
IPOMBIIIUICHHOCTU. BaxkHelre cTpouTeNnbHble MaTepualbl: KepaMHKa, CTEKIIO,
IeMEeHT, OeToH, kene300eToH. Ilpobiembl 6€30MmacHOrO  MCIOJIB30BAHUS
CTPOUTEIHHBIX MATEPHAJIOB B IOBCETHEBHOMN KU3HHU.

Xumuueckuii IKCnepumenm:

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



WX TIPOTEKAHWsI, OMBITHI, OTpaKalwImue (PU3NYECKHe W XWMHUYECKHE CBOMCTBA
TaJOr€HOB M WX COEJIMHEHHH (BO3MOXKHO HCIIOIb30BAaHUE BHUAECOMATEPUATIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAIIOTCHUIOB), 03HAKOMIJICHHE C 00pa3aMu
ceppl U €€ COeAUHEHUsSMU (BO3MOXXHO HCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOJIoICHUE TIpoliecca OOYTIIMBaHUs caxapa Mol JeHCTBUEM KOHIEHTPUPOBAHHOU
CEpHOM KHCJIOThI, U3YyUYEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IIPOBE/ICHHE KAYECTBEHHON PEaKIMU Ha CyJb()aT-uOH U HAOIIOJCHUE ITPU3HAKa €€
pPOTEKaHMs, O3HAKOMJIEHHE ¢ (PU3MYECKUMU CBOWCTBaMH a30Ta, ¢ocdopa U uUx
COEJIMHEHUN (BO3MOKHO HCIIOJIb30BaHUE BUCOMATEPUAIOB), 00pa3liaMu a30THBIX
u ¢dochopHbIX yaoOpeHul, nojsydyeHue, coorpanue, pacrno3HaBaHUE U U3YUYCHHE
CBOMCTB aMMHakKa, MPOBEIACHUE KAYECTBEHHBIX PEAKIUM HA HOH aMMOHHUS U
dbochar-uoH W U3yyEHHUE TIPU3HAKOB UX MPOTEKAHUsA, B3aUMOJCHCTBHUE
KOHIIEHTPUPOBAHHOW a30THOM KHCIOTHI C MeEAbI0 (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), HM3YYEHUE MOJEIEH KPUCTAJUIMYECKUX PEIIETOK anmasa,
rpadura, (yiepeHa, O3HAKOMIICHHE C MPOILECCOM aJICOPOLIMU PacTBOPEHHBIX
BEILIECTB AKTUBHUPOBAHHBIM YIJIEM M YCTPOWCTBOM TNPOTHUBOrasza, IOJIy4eHUE,
coOupaHue, pacrio3HaBaHWE M U3YYEHUE CBOMCTB YIJIEKMCIIOTO Ta3a, MPOBEACHHE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIUKAT-UOHBI U U3YYEHHUE NMPU3HAKOB MX
MPOTEKAHMS, O3HAKOMJIEHME C TMPOAYKIMEH CHJIMKATHOW MPOMBIIIJIEHHOCTH,
pelIeHrne SKCIEPUMEHTANIBHBIX 3a/ad Mo TeMme «BakHeiilne HeMeTaibl U HX
COETUHEHUSD).

MeTaJiibl 1 UX COeIMHEHU S

OO01mast XxapakTepUCTHKa XUMHUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux noyioxkeHuss B llepumommueckon cucreme xumuyeckux diaemeHtoB . U.
MenneneeBa u cTpoeHuss aToMoB. CTpOEHHE METAILUIOB. MeTamnyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJEKTPOXUMUYECKHUH  pAX
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CrocoObl TIONTydeHUs: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI X OT KOppo3uu. Cruiassl (CTalb, YyT'yH, TIOPaTIOMUHUI, OpOH32)
U UX IPUMEHEHHE B OBITY U TIPOMBIILICHHOCTH.

[I{enounble MeTambl: nonoxkeHue B [leproanueckoil cuCcTEME XUMUYECKUX
sanemeHToB . 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXJECHUE B HPUPOJE.
du3nyecKue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U kanus). OKCUIbI U
TUAPOKCUILI HaTpusi W Kauus. [IpuMeHeHHe IIeIOYHBIX METAUIOB U HX
COEJIMHEHUM.

[Ilenoyno3eMenpHbIE METAUIBl MAarHUM W KaJbLUWM: TIOJIOXKEHUE B
[Tepunoanueckoit cucreMe xumudeckux 3siemeHToB 1. 1. MenaeneeBa, ctpoeHue ux
aTOMOB, HaXOXJ€HHUE B Ipupojie. Pu3nuecKue 1 XMMUYECKUE CBOIICTBA MarHus 1



KaJiblusl. BaxkHeiiine coeiuHeHus! Kanblus (OKCUI, TUAPOKCUI, coin). ZKECTKOCTh
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AmnroMuHUNA: TosioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenpneneeBa, CTpOEHHE atoma, HAXOXIACHUE B Ipuponec. PU3ndecKue u
XUMHUYECKUE CBOMCTBA altOMUHUS. AMQOTEpHbIE CBOMCTBA OKCHIA U THAPOKCUA
ATIOMUHHSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MeHneneeBa, CTpOEGHHE aToMa, HAaXOXAeHuWe B mnpupoae. Ddusznueckue u
XUMHUYECKHEe CBOMCTBA xene3a. OKcuibl, THApOKCH bl U comu xxenesa (1) u sxenesa
(I, ux cocraB, CBOMCTBA U MOJyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (DU3UYECKUMU
CBOMCTBAMHU, H3y4YECHHE PE3YJbTaTOB KOPPO3UHU  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aMMOJICUCTBHUS OKCHIA
KJIbIIUSI W HATpus C BOJOH (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MTPOIECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOKHO  KCMOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIMI Ha MOHBI: MATHUS, KaJIBIUS, AIFOMUHUS, IIMHKa, sxene3a (1)
u xenesza (lll), menu (Il), HaGmomeHne M ommMcaHue IMPOIECCOB OKpAIMBAHUS
MJJaMEHH MWOHAMU HATpusi, KaJlusl U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIOB), UCClIeJ0BaHUE aM()OTEPHBIX CBOMCTB TMIPOKCH/IA AITFOMUHUS U
TUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTAIIbHBIX 3a7a4 Mo Teme «BaxHelue
METAJUJIbl K KX COCIUHEHHUS.

XuMHS M OKPYXKAKOLIAS cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
WCIIOJIb30BaHUE BEILIECTB U XMMHUUYECKUX peakiuii B ObITy. [lepBas momolb npu
XUMHUUYECKUX 0KOrax M OTPABIICHUSIX.

XUMHUYECKOE 3arps3HEHHE OKpYyKarolieh cpenbl (MpeaesibHas I0mycTHMas
KOHLeHTpanus BeuecTs, aainee — [1JIK). Poias xumMun B pemieHn 3KOJI0rHYeCKUX
npooiem.

Xumuyeckuui IKCnepumenm:

u3ydeHue oOpaslioB MaTepuasoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEPHBIE
MaTepualbl).

Mesricnpeomemnpwle céasu

Peanuzanus MeXnpeaMETHBIX CBA3€M MPU M3YYEHUM XUMUH B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMUX €CTeCTBEHHO-HAYYHBIX
MOHATUM, TAK Y MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OOmue ecTeCTBEHHO-HAYUYHBIC MOHSTHS: HAYYHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIeib, SBICHUE, MapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAITHI.

®duszrka: Matepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUI, U30TOIIbI,
PaIMOaKTUBHOCT, MOJICKYJIa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJIyIIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSTHUE BEIIECTBA, ra3, pacTBOP, PAaCTBOPUMOCTb, KpUCTAJIMYECKas
pemeéTKa, CruiaBbl, (PU3MUYECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHs, KOCMHUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHres, npIxaHue, OMocdepa, IKOCUCTEMA, MHUHEPAIbHBIE
yAOOPEHMS, MUKPO3JIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAITbI, TOPHBIE MIOPO/IbI, OJIE3HbIC
HCKOIIaeMbI€, TOTLJIMBO, BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pPE3yJNbTAaThl OCBOEHHUS MPOrpaMMbl OCHOBHOIO OOIIEro
oOpa3oBaHUs JOCTUTalOTCs B XOJi€¢ OOyYeHHs XUMUU B €IUHCTBE y4eOHOH H
BOCIIUTATEIBHOM AESATENBHOCTA B COOTBETCTBUM C TPATUIIMOHHBIMU POCCUMCKUMU
COLIMOKYJIBTYPHBIMU UM JYXOBHO-HPAaBCTBEHHBIMHM LIEHHOCTSIMH, HPHUHATBIMU B
oOmiecTBe MpaBWIaMM M HOPMAaMM TOBEACHHS M CIIOCOOCTBYIOT IIpoLEeccam
CaMOIMO3HAHUs, CAMOPA3BUTHUS U COLIMAIIA3AIMN O0yYArOIINXCA.

JIM4HOCTHBIE  pe3yJbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYyYarOIIMXCS
PYKOBOJICTBOBATbCSl CHUCTEMOW ITO3WTHMBHBIX LIEHHOCTHBIX OpHEHTALMN U
pacIIMpEeHNE ONbITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUSA

LEHHOCTHOTO OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
W HAy4YHOMY HAaclelui0, MOHUMAHMS 3HAYEHUS XUMUYECKONM HAyKW B >KU3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTU BIANETh JOCTOBEPHOU WH(MOpMAIUE o
NEPENOBBIX JOCTH)KEHHMSIX W OTKDPBITUSX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTpOMCTBE MUpPaA U 0OILIECTBA;

2) rPakKAaHCKOT0 BOCIIUTAHMUS:

NPEACTABICHUS] O COLMAIBHBIX HOpPMax U TMpaBUjaX MEXIMYHOCTHBIX
OTHOILIEHUH B KOJUIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIEAOBATEIbCKOW, TBOPYECKOW W JAPYTHX  BHJAAX
NeATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATENbHOCTH MpU



BBITIOJITHCHUH YYEOHBIX, TO3HABATEIBHBIX 3a/1ad, BBIMIOJHEHUH XWMHUYECKHUX
HKCIIEPUMEHTOB, CO3JJaHUN YICOHBIX TPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHIO
¥ B3aMOITOMOIITH B MPOIIECCE 3TOM YyUeOHOM JesITeIbHOCTH, TOTOBHOCTH OLIEHUBATh
CBOE TMOBEJCHUE W TOCTYNKHA CBOMX TOBApUIICH C IMO3UIIMU HPABCTBEHHBIX H
MIPABOBBIX HOPM C YUETOM OCO3HAHUS MTOCIIECTBUNA MOCTYTIKOB,;

3) HEHHOCTH HAYYHOT0 MO3HAHUSI:

MUPOBO33PEHUYECKUE MPEICTaBICHUS O BEIIECTBE M XUMHUYECKOW pEaKIIvu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKHM W COCTaBIISAIONIHE
OCHOBY JIJI1 TTIOHUMAaHUsI CYIIHOCTH HAYYHOW KapTUHBI MUpA, MPEACTABICHUSI 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUsI TMPHUPOJIbI, B3aUMOCBS3AX YEJIOBEKa C
MPUPOJHOM CPEJIOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIIbHBIE MOTHUBEI, HAIIPaBJICHHBIC HA IMOJTYYEHUE HOBBIX 3HAHHWH 10
XUMHUH, HEOOXOIUMBIE i OOBSICHEHHS HaOJII0aeMbIX MPOIECCOB U SBJICHUM,
MO3HABATENIbHON, MH()OPMAIMOHHOW M YHUTATEIbCKOW KyJIbTYpbhl, B TOM YHCIE
HAaBBIKOB CaMOCTOSITEIbHOH pabOThl C YYCOHBIMH TEKCTaMH, CIPaBOYHOMN
JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH(POPMAITMOHHBIX
TEXHOJIOTHI;

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JH0003HATEIHHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  CcaMOOOpa30BaHUIO, MPOEKTHOW U MCCIIEJOBATEIbCKOM
NEATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH M YPOBHS OOy4YeHUS B
JlabHEHIIEeM;

4) hopMHUpPOBAHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTU JKWU3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY
3I0POBBIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KH3HU, OCO3HAHHE MOCIEACTBUN U
HETPUATUE BPEIHBIX MPUBBIYCK (YIOTPEOICHHSI aTKOTOJIS, HAPKOTHUKOB, KYpEHH),
HEOOXOJMMOCTH COOMIOJICHUS] TMpaBuid O€30MacCHOCTH TpU  OOpallleHuu ¢
XUMUYECKMMHU BEIIECTBAMH B OBITY U PEaTbHON KU3HH,

5) TPpy10BOT0 BOCTIMTAHUSI:

MHTEpEeC K MPaKTUYECKOMY M3YUYEHHIO TTpodeccuii U Tpyaa pa3IndHOro poja,
yBaKCHHE K TPYY U pe3ybTaTaM TPYAOBOH NEATEIHHOCTH, B TOM YHCJIE HA OCHOBE
NPUMEHEHUST  TPEIMETHBIX 3HAHWH 10 XWMHH, OCO3HAHHBIA  BBIOOP
WHUBUyJIbHON TPAGKTOPUHU MPOOJIKEHUS 00pa30BaHUs C YYETOM JTMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCHENTHON TPOo(heCCHOHATBLHOM ACATEIHPHOCTA M Pa3BUTH HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHANBHON CPEJIE;

6) 3K0JIOrHYecKOro BOCIIMTAHUS

HKOJIOTHYECKH I1eJIecCO00pa3HOe OTHONICHHUE K IPUPOIE KaK UCTOYHUKY JKU3HU
Ha 3emjie, OCHOBE €€ CyIleCTBOBAaHHUS, MOHMMAaHWE ILIEHHOCTH 3J0pPOBOTO U
Oe3omacHoro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY



duznyecKOMy M TICUXHYECKOMY 3/I0pPOBBIO, OCO3HAHHE I[E€HHOCTH COOJIIOJEHUS
IpaBuJI OE30MaCHOTO MOBECHUS MPU padOTe C BEIIECTBAMH, a TAKXKE B CUTYyaIHsIX,
YTPOXKAOIINX 310POBBIO U )KU3HU JTIOEH;

CHOCOOHOCTH NMPUMEHATh 3HAHMS, MOJy4aeMble NMPU U3YyUYEHUU XUMUH, IS
pelIeHus 3aa4, CBSI3aHHBIX C OKPY’Kalolled MPUPOAHON CPeNoi, AJis MOBBILICHUS
YPOBHSI  DKOJIOTMYECKOW  KyJbTYpPhl, OCO3HaHUS TJIOOATBHOIO  XapakTepa
IKOJIOTUYECKUX TPOOJIEM M MyTeW HMX pEHIeHHs MOCPEACTBOM METOAO0B XHWMUH,
HKOJIOTUYECKOTO MBILUICHUS, YMEHUSI PyKOBOJICTBOBAThCS UM B IO3HABATEIbHOM,
KOMMYHHMKaTUBHON U COLMATIbHON MPAKTUKE.

METAIIPEJMETHBIE PE3YJIBTATbBI

B cocraBe MeTanpeaMETHBIX pE3yJbTaTOB BBIIEISAIOT 3HAYUMBIC IS
(bopMHpOBaHUS MUPOBO33pEHUS O0ILIEHAYYHbIE TTOHTHS (3aKOH, TEOPHSl, TPUHIUII,
rumnore3a, (QaxkT, CHUCTEMa, IMPOLECC, OSKCIEPUMEHT U JApPYyroe.), KOTOpble
UCIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX IpeIMeTax M IO3BOJIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPENCTABICHUE O LIEJIOCTHOM
HAay4YHOM KapTHUHE MHpA, U YHUBEpCAJIbHbIE yUeOHbIE EUCTBUS (I1I03HABATENIbHbIE,
KOMMYHUKATHUBHBIE, PETYJSITUBHBIE), KOTOpPbhIE 0OECIeunBalOT (OPMUPOBAHUE
TOTOBHOCTU K CaMOCTOSITEIbHOMY IJITAHUPOBAHUIO M OCYIIECTBICHHUIO y4eOHOMN
NEATEIBbHOCTH.

Ilo3naBaTe/ibHbIC YHUBEPCAJIbHBIC YUeOHbIE /1eiiCTBUS

ba3oBble Jornueckue aeiicTBUA:

YMEHUS HCIOJIb30BATh MNPUEMBI JIOTUYECKOIO MBIIIIEHUS IPU OCBOEHUH
3HAHUU: PacKpbIBaTh CMBICI XUMHUYECKHX MOHATHH (BBLACNATH WX XapaKTepHbIE
IIPU3HAKH, YCTAHABJIMBATh B3aMMOCBS3b C IPYTMMHU MOHSATHUSIMH), UCIOJIb30BATh
MOHATHUS 1711 OOBSICHEHUS OTJEIbHBIX (PAKTOB U ABJICHHI, BEIOUPATh OCHOBAHUS U
KpUTEPUH ISl KIAaCCU(PUKALMM XUMHYECKUX BEIIECTB U XMMHUYECKHX pPEAKIUH,
YCTaHABIIMBATh IPUUYMHHO-CIEJACTBEHHbIE CBSI3M MEXIAY OOBEKTaMU H3YUYCHHUS,
CTPOUTDH JIOTUYECKUE PacCyX AeHUs (MHIYKTHBHbBIC, AETyKTUBHBIE, 110 aHAJIOTHUH),
JienaTh BBIBOJIbI M 3aKITFOUEHHUS;

yMEHUE TMPUMEHSTh B TIpollecCe IMO3HAHUA TOHATHS (NPEAMETHBIE U
MeTaIpeMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIENH, UCIIOJIb3yEMbIE B XUMUU,
npeoOpa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMHUH MOJEIIbHBIE MPEICTaBICHUS —
XUMHYECKUH 3HAaK (CHMBOJI JJIEMEHTa), XUMHYecKas QopMmyja M ypaBHEHHE
XUMUYECKON pEeaKIUu — MPU PEUICHUH Y4eOHO-TI03HABATENbHBIX 33]a4, C YUYETOM
ATUX MOJENBHBIX MPEJICTABICHUN BBISBIATh U XAPAKTEPU30BATh CYIIECTBEHHbBIC
IPU3HAKU U3YyYaEMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUUECKUX PEaKIIUH,
BBISBJISITH  OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CIEICTBEHHbIE CBSI3U U
IPOTUBOPEYHS B U3yHUAEMBIX IIPOLIECCAX U SIBJICHUSX.

Ba3oBble uccienoBaregbcKkue 1eMCTBUA .



YMEHHE HCIIOIb30BaTh MOCTaBJICHHBIE BOMPOCHI B KAa4eCTBE HHCTPYMEHTA
MO3HAaHMsI, & TAKXKE B KAUe€CTBE OCHOBBI /I (HOPMHUPOBAHMSI TUTIOTE3HI IO TIPOBEPKE
MPABUJIBHOCTH BBICKA3bIBAEMBIX CY>KICHHIA;

NpUOOpPETEeHUE OMbITa IO IIAHUPOBAHUIO, OpPraHU3AMU W TPOBEJICHUIO
YYEHHUYECKUX JKCIIEPUMEHTOB, YMEHHE HaOoJaTh 3a XOJOM IIpoliecca,
CaMOCTOSITENIFHO TPOTHO3UPOBATh €r0 Pe3yJbTaT, GOopMyIUpOBaTh 00OOIICHUS U
BBIBOJIBI IO Pe3yJIbTaTaM MPOBEAEHHOTO OIbITa, UCCIECTOBAHMS, COCTABIATh OTUET
O MpoJieTITaHHOM padoTe.

Pa6ora ¢ undpopmanmeii:

yMEHUE BBIOMpATh, aHAIU3UPOBATh M HWHTEPIPETHUPOBATH HUHGOOPMAIUIO
pa3IMyYHBIX BUAOB U (HOPM MPEACTABICHUS, MOTyYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJIApHAs. ~JUTepaTypa XUMHUYECKOTO COJEP)KaHUSA, CIPABOYHBIC
nocobust, pecypcbl MHTepHeTa), KPUTUYECKH OLEHUBATh MPOTUBOPEUUBYIO U
HEJ0CTOBEPHYIO MH(POPMAILUIO;

yMEHHE MPUMEHSITh Pa3IUYHbIE METOJBI U 3alpOoChl MPU TOUCKE U OTOOpe
UHGOPMAIIMU W COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX IS BBITTOJHEHUS
y4eOHBIX U TIO3HABATENBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, TPUOOPETEHUE OIBITA B
o0nacTi MCHOJb30BaHUS HMHPOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOW aKTUBHOT'O UCIIOJIb30BAaHUS PA3IUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOATEILHO BBIOMPATh ONTUMANBHYIO (DOpMY MpeAcTaBICHUs] HHPOpMALUU U
WLTIOCTPUPOBATh pEIIaeMble 3aJaddl HECIOXHBIMA CXEMaMH, JuarpaMMaMu,
npyrumu hopMamu rpaduKi U UX KOMOUHAIIUSAMY,

YMEHHE HCIOJIb30BaTh M AaHAIU3UPOBAaTh B Ipouecce ydyeOHOH u
UCCIIEIOBATENLCKON N1€ATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CENIbCKOTO XO3SMCTBA M TPAHCIOPTa HA COCTOSIHHE OKPYXKAIOIIeH MPHUPOIHOM
Cpelbl.

KoMMyHHKaTHBHBIE YHHBepcaibHbIe yueOHbIe 1eHCTBUA:

YMEHHUsI 3a/1aBaTh BOMPOCHI (B XO€ Auasiora 1 (WIN) TUCKYCCUH) IO CYILECTBY
oOcyxnaeMoi Tembl, (POPMyIMPOBaTH CBOU TMPEIJOKEHUS OTHOCUTEIHLHO
BBITIOJTHEHHUS TIPEITIOKEHHOM 3a/1a4H;

YMEHHSI  TPEICTABIATH  TMOJY4YCHHBIE  Pe3ylbTaThl  IMO3HABATEIHHON
JESTEIbBHOCTH B YCTHBIX M IHCBMEHHBIX TEKCTax; JelaTh MPE3eHTaLHUI0
pe3yJIbTaTOB BBIMOJIHEHUS XHMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
1ab0paTOpHOI pabOTHI O MCCIIEJOBAHUIO CBOMCTB BEILIECTB, Y4E€OHOTO MTPOEKTA);

yMEHHsSI y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABAaTEJIbHOM M HUCCIENOBATENbCKOM  JIEATENbHOCTH TNPU  PEUICHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yu€Ta OOIIMX HHTEPECOB M COIJIACOBAHUS
no3unuil (00cyxaeHusi, OOMEeH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOpPIUHAIUS



COBMECTHBIX JEHCTBUM, OINPENEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBIIIOJIHEHHOM paOOTHI U APYTHE).

PerynsitTuBHbIC YHHBEpCaJIbHbIE YUeOHbIC 1eCTBUS:

YMEHHE CaMOCTOSITEJIbHO ONPEACNISATh LEIU JEATEIIbHOCTH, IUIAHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOIMMOCTH KOPPEKTHUPOBATH CBOIO
JeSITENIbHOCTD, BEIOMpaATh Hanbonee 3pGeKTUBHBIE CIIOCOOBI PEIICHUsI YUYECOHBIX U
IIO3HABATENIbHBIX 3a/1a4, CaMOCTOATENIBHO COCTABIATH WIH KOPPEKTUPOBATH
MPEVIOKEHHBIM  AJITOPUTM  JIEUCTBUK TIPA  BBINIOJIHEHUM 33JaHUHA C YYETOM
MOJIYYeHHUsS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX M PEAKIIMSIX,
OLICHUBATh COOTBETCTBHUE IOJIYUYECHHOTO PE3YyJbTAaTa 3asBICHHON LIENH, YMEHUE
MCIIOJIB30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEIJIAracMbI€ B YCIOBUHU 3aJaHUN.

HNPEAMETHBIE PE3YJIBTATHBI

B cocraBe mnpeAMETHBIX pe3yJbTaTOB [0 OCBOCHHUIO 00513aTEIbHOTO
COJIEpKaHusl, YCTaHOBJIEHHOTO JaHHOM (QeaepanbHONM paboueil mporpamMmon,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMKCS HAy4yHbIE 3HAHUS, YMEHHUS H CIOCOOBI
JneucTBul, crnenuduueckue A OpeAMETHON obnactu  «XUMHS», BHUJbBI
JNEATEIBHOCTH MO  IOJYYEHWI0 HOBOIO  3HAaHWs, €r0  HWHTEpIPETalNH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYyaIUsIX.

K koniy oOyueHus B 8 kiacce npeaMeTHble pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

e PpACKpBIBAaTh CMBICI OCHOBHBIX XMMHUYECKHX IOHATHUW: aTOM, MOJIEKYJa,
XUMHUYECKUN DJIEMEHT, IPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTa B COETMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTA4, OCHOBAHHE, COJb, DJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHUCJICHHS, XUMHUUYECKasl peakius, Kiaccu(ukanus peakiuid: peakiuu
COCOVMHEHUS, PEAKUHMH PA3JIOKECHUS, PEaKUUU 3aMELICHUS, PEaKUUU
0OMEHa, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEII0BOU AP (DEKT peakiuu,
AJIpO aToMa, SJIEKTPOHHBIN CJIOW aToMa, aTOMHasi OpOUTalb, paauyc aToMa,
XUMHYECKasl CBA3b, MOJISPHAS U HEMOJISIPHAS KOBAJIEHTHAs CBSA3b, MOHHAA
CBSI3b, WMOH, KATHOH, AaHWOH, pPAacTBOP, MaccoBas [JOJs BEIIECTBA
(IpolLieHTHAs! KOHIIEHTPAIs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKHX TOHITUH H
MPUMEHSITH ATU TTOHSATHUS MPU ONMKUCAHUU BEIIESCTB U UX MPEBPAIICHUI;

e HCIOJBH30BaTh XHWMHUYECKYI) CHUMBOJHMKY JUISI COCTaBJICHUS (HOPMYT
BEIIECTB U YPABHECHUN XMMHUYECKUX PEAKIUN;

e ONpPENENATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENEHb  OKUCIEHUS  BJEMEHTOB B  OWHApHBIX  COEAMHEHUSX,



MPUHAJJICKHOCTh BEILIECTB K OMPEACIEHHOMY KJIAcCy COEAUHEHHM Mo
dbopmynam, BHUA XUMHUYECKON CBsI3M (KOBAJICHTHAas W WOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

packpeiBath cmbica [lepuommueckoro 3akona [JI. WM. Menneneesa:
JEMOHCTPUPOBATh TNOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mnojioxkeHus B [lepuoauueckoil cucreme,
3aKOHOB COXPAHEHHMS MAacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YUYE€HUS, 3aKOHAa ABOTrapo;

ONMKCHIBATh M XapakTepu3oBaTh TabOmuunyto Gopmy [lepuoanueckoit
CUCTEMBl XMMHMYECKHUX OJJIEMEHTOB: pa3iIu4aTh I[IOHATHUS «TJAaBHAs
noarpynmna (A-rpymnmna)» u «mnodounas noarpynna (b-rpymnmna)y», manbsie u
OOJIbILIME TIEPUOJIbI, COOTHOCUTH OOO3HAYCHMS, KOTOPhIE HUMEIOTCA B
tabmuie «llepuoanueckass cucremMa xuMuyeckux »siementoB . .
MeHneneeBay ¢ YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB
XUMHUUYECKHUX JIEMEHTOB (COCTaB U 3apsij sipa, 00IIee YUCIIO JIEKTPOHOB U
pacrpeiesieHUe UX IO JIEKTPOHHBIM CJIOSM);

KJIacCCU(UIIMPOBATH XUMUUYECKUE SJIEMEHTHI, HECOPraHUYECKUE BEIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOIIMX B PEAKIUH
BEIIECTB, M0 TEIUIOBOMY (D PeKTy);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOWCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPIK/Iasi ONMMCAHUE MPUMEPAMH MOJIEKYJISIPHBIX
YPABHEHUM COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYE€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKHUX MPEBpPALICHUI B
Pa3JIMYHBIX YCIIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIFO XHUMHYECKOTO »dJjeMeHTa Mo (opMmysie COeIHHECHHUS,
MacCOBYIO JIOJIO BELIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 10 YPABHEHUIO
XAMHUYECKOMN peaKiuu;

MIPUMEHSITH OCHOBHBIE OINEPAIIMK MBICIIUTEIILHOM JIEATEIIbHOCTH — aHAJIN3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kilaccupukaiuio,
BBISIBJICHUE TMPUYUHHO-CIEACTBEHHBIX CBSI3€M — I M3Y4YEHUS CBOICTB
BEIIECTB U XHUMHUYECKHX PEAKUHM, €CTECTBEHHO-HAYyYHbIE METOMbI
MO3HAHUSI — HaOIIOJICHHE, W3MEpPEHHe, MOJCIIMPOBAHHUE, SKCIEPUMEHT
(peasIbHBINA U MBICIICHHBIN);

CJIEIOBATH MPaBUJIaM MOJIH30BaHUS XUMHUECKOU MOCYA0N 1 JIA0OPaTOPHBIM
o0opyZOBaHMEM, a TaKXe TmpaBuiIaM OOpalleHHus C BEIIeCTBAMU B
COOTBETCTBHUM C HMHCTPYKIMSIMH TIO BBIOJTHEHUIO JabOpaTOPHBIX
XUMHUYECKHUX OMBITOB 110 TOJIYYEHUIO U COOUPAHUIO Ta3000pa3HbIX BEIIECTB



(Bopopozra M KHCIOpOJa), IPUTOTOBICHUIO PACTBOPOB C OIPENEIEHHON
MacCOBOM J0JIEM PAaCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH M IPOBOJUTH
XUMHUYECKHE SKCIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB ILEIOYEH U
KHCJIOT C MTOMOIIBI0 MHAUKATOPOB (JIakMycC, peHOIPTaIenH, METUIIOPAHXK

U IpyTue).

K xoHiy 00yudenus B 9 kJjiacce rnpeaMeTHbIe pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYJAIOITNXCS YMEHUM:

pacKpbIBaTh CMBIC OCHOBHBIX XHUMHUYECKHUX MOHATHUWA: XWMHYECKHM
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHHMOH, IPOCTOE BELIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTh, CTEIICHBb
OKHCIICHUSI, XUMUYECKasi peaKiysi, XUMUYEeCKasi CBs3b, TEIUIOBOM 3(P(DEKT
peakiuy, MOJib, MOJSIpPHBIM ~ 00BEM,  PacTBOp,  BJIEKTPOJUTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAsT IUCCOLMALMS, PEAKUUU HOHHOIO
oOMeHa, Karauu3aTop, XWMHUYECKOE paBHOBECHE, OOpaTHUMbIE U
HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEaKIINH,
OKHCJIUTENb, BOCCTAHOBUTENb, OKUCIICHUE U BOCCTAHOBJICHUE, AJUIOTPOIIHS,
aM(OTEepHOCTb, XUMHUYECKast CBSI3b (KoBaJIeHTHas, VMOHHaA,
MeTauIndecKas ), KpucTaInyeckas penieTka, Koppo3us METauioB, CILIABHI,
CKOPOCTb XMMHUYECKOM PEAKLHH, NPEAEIBHO IOIyCTUMAas KOHLUEHTpaLUs
ITJIK BemiecTBa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XHUMHUYECKHX TIOHATHH U
MIPUMEHSATH T MOHTHUS IPU ONIMCAHUU BEIIECTB U UX IIPEBPALLICHUN;
UCIIOJIb30BAaTh XUMHUYECKYIO CHUMBOJIMKY JJI COCTaBJICHUS (GOpMyT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONPEAEHATh BAJICHTHOCTh U CTENEHb OKUCICHHUSI XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PA3JIMYHOTO COCTaBa, IMPUHAMJICKHOCTh BEIIECTB K
OTpeNeIEHHOMY KJIacCy COEIMHEHUU To ¢dopMmysiaM, BUI XHUMHYECKOU
CBs3M (KOBAJICHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPax HEOPraHUYECKUX COCAMHEHUH, TUI KPHUCTATUTMYECKOMN
PELIETKA KOHKPETHOI'O BEILECTBA;

packpbiBath cMbIci Ilepuomnueckoro 3akona J[. WM. MenneneeBa wu
JIEMOHCTPUPOBATh €r0 IMOHUMAaHHWE: ONHUChIBATH W XapaKTepPU30BaTh
Tabauynyto popmy Ilepuoamdeckoi CUCTEMBbI XHMHUYECKUX DJIEMEHTOB:
pazIuyarth TMOHSTHS «TrJaBHas mnoiarpynmna (A-Tpynma)» u «moOouyHas
noarpynma (b-rpynma)», manbie u OONbIIME TMEPUOABI, COOTHOCHUTH
0003HauYeHN s, KOTOPBIC UMEIOTCS B IEPUOINUECKON TaOIUIIE, C YNCTOBBIMH
XapaKkTepUCTUKAMH CTPOEHUS aTOMOB XUMHUYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  snapa, oOllee YHCIO DJJISKTPOHOB U pacHpeiesieHue HX 0



AJIEKTPOHHBIM CJI0SIM), OOBSCHSTH OOIIHE 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 3JIEMEHTOB W HMX COCAMHEHUHN B TpelesiaX MajblX NMEPHOI0B U
TJIABHBIX TIOATPYIII ¢ yIETOM CTPOSHHUS UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HCOPraHUYECKHE BEIIECTBA,
XUMHUYECKHE peakluu (M0 YHCIy M COCTaBy Y4YacTBYIOIIMX B PEaAKIUU
BEIIECTB, N0 TEMIOBOMY 3(P(hEKTy, 0 M3MEHEHHUIO CTETICHEH OKHCIICHHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATh) OOIIME U CHEUDUUECKHE XUMHUYECKHE
CBOMCTBAa TIPOCTBIX M CJOXKHBIX BEIECTB, MOJTBEPXKIas OIMHUCAHUE
pUMepaMHi MOJICKYJISIPHBIX M HOHHBIX YPaBHEHHUM COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIUN;

COCTAaBJISITH YPaBHEHUS JJICKTPOJUTHYCCKON THUCCOIUAIIANA  KHUCIIOT,
HIEJIOYEH U COJICH, MOJTHBIE ¥ COKPAIIEHHbIE YPABHEHUS PEAKIIMM HOHHOTO
oOMEHa, ypaBHEHHUS pEaKluid, MOATBEPKIAIOMUX CYIIECTBOBAHUE
TEHETUYECKOU CBS3M MEKy BEIIECTBAMHU PAa3ITMYHBIX KIACCOB;
pacKpbhIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX —PEAKIIUN
MOCPEICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajaHCca ITHX PEaKIIni;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TPOTEKAHUSI XMMUYECKHX TMPEBpPALEHUNH B Pa3TUYHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHTEIILHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIIO XHUMHYECKOTO »dJjeMeHTa 1o (opMmysie COeIHMHECHHUS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, TPOBOIUTH PACUETHI IO YPABHEHUIO
XAMUYECKON PEaKIINH;

COOJTI0IaTh TIPABUIIA MTOJIH30BAHUS XUMUYIECKON TIOCYI0M U 1a00paTOPHBIM
o0opy/noBaHMEM, a TaKXe TMpaBwia oOpalleHUuss C BEIIECTBAMU B
COOTBETCTBHM C HMHCTPYKIMSMH TIO BBINOJTHEHUIO J1aOOpPaTOPHBIX
XUMHUYECKUX OMBITOB M0 TOJYYSHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(aMMHaKa 1 yTJIEKUCIIOro ra3a);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAFOIINE KaUeCTBEHHBIN COCTAB Pa3TUNIHBIX
BCII[ECTB: PACIO3HABATh OMBITHBIM ITyTEM XJIOpUI-, OpOMUA-, WOIHI-,
kapOonat-, docdar-, cunukar-, cyabdar-, THAPOKCHUII-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B BOJIHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTB;

MIPUMEHSTh OCHOBHBIE OTIEPAIlN MBICIIUTCILHOMN IEATEILHOCTH — aHATIU3 U
CUHTE3, CpaBHEHHE, 0000IICHNE, CHCTEMATH3aIINIO, BBISIBIICHHE IPUYNHHO-
CJICICTBEHHBIX CBSI3€U — JJIT M3YYCHHSI CBOWCTB BEIECTB M XUMHUYECKUX
peakiuii, €CTEeCTBEHHO-HAYyYHBbIE METOJbl TIO3HAHUS — HaOII0IeHHE,
U3MEpEHUEe, MOJICIIMPOBAHUE, SKCIIEPUMEHT (peaibHbI U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3jieioB u dekTpoHHbIE (LM (POBbHIE)
KoHnTpoJabHbie IIpakTH4eckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
Pa3nen 1. [lepBoHayanbHble XUMHYECKHE IOHATHS
Xumusi — BaxkHasi 0071aCTh
11 €CTECTBO3HAHUS U 5 5 bubmuoreka [{OK
' MPAKTUYECKOU EeSTEIbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BeitecTBa 1 XUMHUYECKHE 15 1 bubnunoreka LIOK
' peakuuu https://m.edso00.ru/7f41837¢c
Wroro mo pazneny 20
Pasnen 2. Baxkneiimme npeacTaBuTe Il HEOPraHMYECKHUX BelIECTB
Bosnyx. Kucnopon. [lonsatne bubmmnoreka HOK
2.1 6 1
00 okcHuaax https://m.edsoo.ru/7f41837c
Bognopon. ITonstue o bubmuoteka [IOK
2.2 8 1 0
KHMCJIOTaX U COJSAX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 0 1 bu6mmoteka IIOK
' OCHOBAaHHX https://m.eds00.ru/7f41837c
94 OCHOBHBIE KJIaCChI 11 1 1 bubmuoreka [IOK
' HEOPraHWYECKUX COETMHEHUI https://m.edso00.ru/7f41837c
Hroro no pazneny 30

Pasnen 3. Ilepuoanyeckuii 3axkon u [lepuoguyeckasi cucrema xumudeckux 3j1emeHToB /. . MenaeneeBa. CTpoeHue aToMoB.

XumMuueckasi cBA3b. OKHCINTENbHO-BOCCTAHOBUTEIbHbIE pPe€aknumn



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

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bubnunorexa LIOK

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

[TPOTPAMME



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

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM uuppoBbIe
Ne i/mn P Konrpoabnsie IIpakTuueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
Pa3znea 1. BemecTBo 1 XUuMHYeCKHe peakuuu
11 [loBTOpEHUE U yriy0OneHue 3HaHUM 5 Bbu6muotexa [JOK
' OCHOBHBIX Pa3JIesioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnorexa [JOK
' peakiuii https://m.edso00.ru/7f41a636
13 DJIIEKTPOIUTHYECKAsT JUCCOLIMALIUSL. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE PEaKIuu B pacTBOpax https://m.edso00.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HeMeTasIbl 1 HX COeIMHEHUS
21 OO0m1as XxapakTeprucTUKa XUMHYECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepucTUKa XUMUIECKIX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 1 1 bubmmorexa [JOK
' py - -eP https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepucTUKa XUMUYECKIX
2.3 sneMeHTOB VA-rpynmnsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PyHHRL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepuCTHKa XUMUYISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 0 Bubmmorexa [IOK
' . Py ’ post https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro mo pazneny 25



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

Pa3zgen 3. MeTaajabl M HX COeTMHEHUA

. bub6nmoreka [IOK
3.1 Obmue cBolcTsa MeTaNIOR 4 https://m.edsoo.ru/7f41a636
. bubnuorexa [JOK
2 B 1
3 QKHEHUIINEe METAIIBL U UX COEAUHEHNS 6 https://m.edsoo.ru/7f41a636
Uroro mo pazneny 20
Paznea 4. Xumus 4 OKpyKamomas cpeiaa
4.1 BerecTsa 1 MaTtepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Wroro mo pazneny 3
PezepBHOE Bpemst 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68



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

ITOYPOYHOE IIVTAHUPOBAHUME

8 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
°
J:;H Tema ypoxka Beero Kontpoabubie IIpakTnueckue f{l:;:enuﬂ :)Ig[()l;l;z?;fenbnme
padoThI padoThI pecypenr

1 [Ipenmet xumuu. Poiap XuMuM B 5KU3HU 1 §1. MHAMBIL A%
yenoBeka. Tema u BemecTra 05.09.2024

5 [TonsiTHE O METOAAX MMO3HAHHKS B 1 §1, oTBETUTH HA
XUMUHU 07.09.2024  Bompockl
[IpaxTuueckas padbora Ne 1 «IIpaBuiia

3 paboThI B 1a00paTOpHH U IPUEMBI 1 1 $2. HEAMBILL, 3a%ARTA
oOparieHus ¢ 1abopaTOPHBIM 12.09.2024
000pyI0BaHHEM)

4 Yucrele BemecTBa U cmech. CrmocoObl 1 TIOBTOPHTH §2,
pasneneHusi cMecein 14.09.2024 | wHOMBUI. 3a0aHUS
[TpakTruyeckas padora Ne 2

5 «Paznenenue cmeceit (Ha mpumepe 1 1 3, MHAUBHI. 3adaHUs
O‘H/ICf“KI/I HOBapeHHoﬁ(conM1;>> " 19.09.2024 § A

6 ATOMBI U MOJIEKYJIBI 1 91.09.2024 §3, MHAMBU. 3aTaHHS

7 XHWMHYECKHUE IJIEMEHTHI. 3HAKU 1 $4, HEAMBILL, 3aKARTA
(CMMBOJIBI) XUMHYECKUX JIEMEHTOB 26.09.2024

8 [IpocTblie U ClOXKHBIE BEUIECTBA 1 33, OTBCTUT Ha

28.09.2024  BompoCHL.
9 ATOMHO-MOJIEKYJIIPHOE YUEHUE 1 §6, MHAMBU. 3aTaHHS
03.10.2024




3aKOH IIOCTOSHCTBA COCTaBa BEIIICCTB.

§6, OTBETHTH HA

10 Xumuueckas popmyia. BareHTHOCT
dopmy 05.10.2024  BompoCHI.
aTOMOB XUMUYECKUX JIEMEHTOB
OTtHocuTENBHAS aTOMHAs Macca.
11 §7, vHaUBU. 3aIaHUS
OTHOCUTENIbHAS MOJIEKYJISIpHAsE Macca 10.10.2024
12 MaccoBast 10711 XUMHYECKOTO §7, OTBETUTDH Ha
3JIEMEHTA B COEIUHEHUU 12.10.2024  BompoCHI.
13 KomnnuectBo Bemectsa. Moib. §8, uHaUBU. 3aaHUS
MousipHast Mmacca 17.10.2024
14 Ou3nYeCcKUe U XUMHUYCCKHUE SIBIICHUS. §9, vHIUBU. 3a1aHUS
XuMudeckasi peakuus 19.10.2024
15 [Ipu3Haku U ycaoBHsI MPOTEKAHUS §10, uaauBUI. 3a0aHUS
XUMUYECKUX PEAKIUI 24.10.2024
[ToBTOpEenue
16 3aKOH COXPaHEHUS MaCChI BEILIECTB. DOILICHHOTO
XUMUYECKUE YpaBHEHHS 26.10.2024 P
MaTepuana
Brrurcnenus: KoJim4ecTBa, Macchl
17 §11, oTBEeTUTH HA
BEIIECTBA 10 YPAaBHEHUSM XUMHUYCCKUX
» . P 07.11.2024  BompoOCHI.
peakuui
Knaccudukanmsi XuMuueckux peakiuia §11, uHauBHUI. 3a1aHUS
18 COCUHEHMS, PA3IOKEHUS,
(coex P 09.11.2024
3aMelIeHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIiI- §12, uHAMBUI. 3a0aHUS
19 sHIMKIoneaucT. O6o0IeHne u
" A » 14.11.2024
CUCTEeMAaTH3aIMsl 3HAHUH
20 KonrtponsHas padora Nel mo reme §12, ocHOBHBIE
«BemecTBa U XUMHUYECKHE PEAKLIUI) 16.11.2024  monoxeHus




Bo3ayx — cmech razos. Cocras

§13, oTBeTUTH HA

21 Bo3ayxa. Kucinopon — niaeMeHT u
Y poR 21.11.2024  BoOmpOCHI.
mpoctoe BemecTBo. O30H
dusnueckue U XUMUYSCKUE CBOMCTBA §13, MHIUBHI. 3aJIaHUS
22 KUCIIOpoJa (PeaKIy OKHCICHHS,
posa (pearu 23.11.2024
ropenue). [lousarue 06 okcumax
CriocoObI oTy4YeHUsT KHCIIOPOia B §14, orBeTUTH Ha
23 11a00paTOpHH U MPOMBIILIEHHOCTH. BOIIOCEI
patop P 28.11.2024
[IpumeHeHne kucnopoaa
TennoBoi 3 PeKT XUMUIECKOM §15, vHIMBH. 3aIaHUS
peakiuu, MOHATHE O
24
TEPMOXUMHUYECKOM YpaBHEHUH, 3K30- U 30.11.2024
IHAOTEPMHUCCKUX PEAKIIUIX
TomnuBo (HedTh, yroiab U MeTaH). §15, oTBETUTH HA
25 3arpsi3HeHHE BO31yXa, CIIOCOOBI €ro BOIIPOCHI
P &t 05.12.2024 P
MIPEIOTBPALICHHUS
[TpakTrueckas padota Ne 3 o Teme §16, mHAMBHI. 3a0aHUS
26 «ITonmyuyenne U coOupaHue KUCIOpoaa,
y P PO 07.12.2024
W3Y4YEeHHE €ro CBOMCTBY
97 Bomopon — snemeHT u mpocToe §16, oTBETUTH HA
BelecTBo. Haxoxxnenue B npupoie 12.12.2024  Bompock
)8 dusnueckre 1 XUMUYECKHE CBOMCTBA §17, vHIUBH. 3aTaHUS
Bojopoaa. [I[pumenenne Boopoaa 14.12.2024
IToBTOpEeHUe
29 ITousaTHe 0 KMCIOTaX U COIAX MPOHIEHHOrO
19.12.2024 PO

MaTcpualia




Cnoco0bl nosryueHus: BOAOPOia B

IToBTOpenue

30 PO ICHHOTO
nabopaTopuu 21.12.2024 POMA
marepuasa
[Ipaktuyeckas padora Ne 4 o Teme
31 I 5 §18, orBeTUTH HA
«ITonydyenne u coOupanue BOJAOPOIA,
Y oup HOPOA 26.12.2024  BompockL.
W3YYCHHE €r0 CBOMCTBY
39 Mosipablii 00bEM ra3oB. 3aK0H §18, maauBMA. 3a0aHUS
ABorajipo 28.12.2024
Brruncienus o0béMa, KOJIMYeCTBa §19, oTBeTUTH Ha
33 BEIIECTBA ra3a 1o ero W3BeCTHOM BOIIOCHI
. o 09.01.2025
KOJIMYECTBY BELIECTBA WK 00BEMY
Brruucnenust 00bEMOB razoB 1o
34 ABHCHUIO PEAKIIMU Ha OCHOBE 3aKOHA Koncmekr
b pedin 11.01.2025
00BEMHBIX OTHOIICHUH ra3oB
35 Ou3nYecKue ¥ XUMUIECKHE CBOHCTBA §20, mHIMBHI. 3a0aHUS
BOJBI 16.01.2025
CoctaB ocHoBanwii. [Tonstre 06 §21, oTBeTUTH HA
36
MHIMKATOpax 18.01.2025  Bompocsl
Bopna xak pactBoputens. HacbieHHbie §21, vHAMBHI. 3aTaHAS
37 Y HEHACBIIICHHBIE PACTBOPBI.
11 p P 23.01.2025
MaccoBast 107151 BelIecTBa B pacTBOpe
[IpakTuueckas padbora Ne 5 o Teme [ToBTOpEeHune
38 «IIpuroToByieHHE PAaCTBOPOB C IPOHICHHOTO
OIpeAeIEHHON MacCOBOU J0JEH 25.01.2025 marepuana
PacTBOPEHHOTO BEUIECTBAY
39 KonTponbnas padora Ne2 o teme §22, oTBETUTH HA
«Kwucmopoa. Bogopo. Boma» 30.01.2025  Bompock




Oxcunpl: cocTaB, Kaccu(pUKaIs,

§22, IHIUBHI. 3aJIaHUS

40
HOMEHKJIaTypa 01.02.2025
[Tonyuenue u XuMHUYECKHE CBONCTBA §23, oTBETUTH HA
41 KHUCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX BOIIPOCHI
’ botep 06.02.2025 P
OKCHJIOB
42 OcHoBaHusI: cOCTaB, KJ1accuUKaIus, §23, UHAMBUI. 3aJaHUS
HOMEHKJIaTypa 08.02.2025
. [ToBTOpEHUE
43 [TonydyeHue U XUMHUYECKUE CBOWCTBA .
. MPONICHHOTO
OCHOBaHHI 13.02.2025 P
MaTepuaia
[ToBTOpEenue
44 Kucnotsl: cocras, kinaccudukaus, .
POHICHHOTO
HOMEHKJIAaTypa 15.02.2025 P
MaTepuaia
[TonydyeHue 1 XUuMHYECKHUE CBOMCTBA
45 §24, iHIUBH]I. 3aIaHUS
KHUCJIOT 20.02.2025
Conu (cpenHue): HOMEHKIATYpa
(cp ) ypa, §24, oTBETUTH HA
46 CHOCOOBI MOTYYEHHS, XUMHUYECKHE
. 22.02.2025  Bompocsl
CBOICTBa
[IpakTnueckas padora Ne 6. Pemenue
IToBTOpEeHne
AKCIIEPUMEHTANBHBIX 33724 M0 TeMe .
47 MPONHICHHOTO
«OCHOBHBIE KJIACChI HEOPTaHUUECKUX 27.02.2025
- MaTepuana
COCTMHEHHID)
48 I'eneTnueckas cBsI3b MEKy KJIacCaMu §25, oTBETUTH Ha
HEOPraHWMYECKUX COECAUHEHHUN 01.03.2025  Bompocsl
49 O000I11IeHNE U CUCTEMATHU3aIUS §25, MHIUBHI. 3aIaHUS
3HAHUI 06.03.2025




KontponsHas padora Ne3 o reme

§26, oTBeTUTH HA

50 "OCHOBHBIE KJIACChl HECOPTaHUYECKUX BOIIPOCHI
P 13.03.2025 P
COeTMHEHU I
[TepBbie MOMBITKY KIACCHPUKAITUN §26, nHAUBHII. 3a0aHUS
ol XUMHYECKUX 31eMEHTOB. [loHsiTHE O
15.03.2025
rpynmnax CXOIHBIX 3JIEMEHTOB
[Tepuonuueckuii 3aKOH U [ToBTOpEHME
52 [Tepuoanueckas cucreMma XUMHYECKUX MPONIEHHOTO
p 20.03.2025
anemenToB J[. 1. Menneneesa Marepuana
53 N §27, OTBETUTH Ha
€pUO/bl, TPYIIIIbI, TOATPYIIIBI
P 24 124 22.03.2025  Bompockl
54 Crtpoenue atomoB. CocTaB aTOMHBIX §27, "HIUBHI. 3aaHUS
sep. M3oTonsr 03.04.2025
CtpoeHue 3J1eKTPOHHBIX 000J0UeK §28, oTBeTUTH HA
95 aToMoB 3JieMeHTOB [lepuoanueckoit BOIPOCHI
P 05.04.2025 P
cuctemsl /. 1. Meneneena
XapakTeprucTuKa XUMHUECKOTO
IToBTOpEeHnE
56 AJIEMEHTA TI0 €ro MOJ0KEHUIO B O ICHEOLo
. h§
[lepuoanueckoit cucreme /. U. 10.04.2025 POTA
MaTtepuaia
Menneneena
3nauenue [lepuoanueckoro 3akoHa §29, oTBEeTUTH HA
57 JUIS pa3BUTHS HAYKH U nipakTuku. J[. U. BOTIPOCHI
MeneneeB — y4€HbI, IEAAror u 12.04.2025
IpaXJTaHuH
58 O0600611eHre U cucTeMaTH3alus §29, uHAMBUI. 3a0aHUS
3HaHUI 17.04.2025




KontponsHas padora Ne4 o reme

§30, oTBEeTUTH Ha

59 C X 1
«Ctpoenue aroma. XuMudeckas 10.04.2025  BOTPOCHI
CBSI3b)
60 DNeKTPOOTPULIATEILHOCTh ATOMOB 1 §30, mHAMBHI. 3a0aHUS
XUMHUYECKUX HJIEMEHTOB 24.04.2025
§31, oTBeTUTH Ha
61 nu 1
OHHAs XUMHUYECKasl CBSI3b 26.042025  Bompocs:
62 KoBaneHntHast nonsipHasi XuMu4ecKkas 1 §31, uHAMBUI. 3a0aHUS
CBSI3b 03.05.2025
[ToBTOpEenue
63 KoBasneHTHas HemoJisipHasi XuMU9IecKast 1 HDOIICHHOLO
CBA3b 10.05.2025 ' F
MaTepuana
IToBTOpEHUE
64 C 1 i
TENeHb OKUCIICHUS 15.05.0005 MPofAemHoro
MaTepuaia
OKHCINTENEHO-BOCCTAHOBUTEIHHBIC §32, oTBETUTH HA
65 1
peakuun 17.05.2025  Bompocsl
§33, oTBETUTH HA
66 O 1
KHCITUTEIIA U BOCCTAHOBUTEIIN 22052025  Bompocs
PesepubIil ypok. O6001eHIE 1 [ToBTOpeHME
67 cUcTeMaTu3alus 3HaHHUI M0 TemMe 1 MPONIEHHOTO
«Ctpoenne aroma. XuMu4eckas 24.05.2025  wmarepuana
CBSI3b)
II
68 PesepBHrIit ypok. O6001IeHHEe 1 1 O;uT oseHEeO
MIPOUICHHOT
CHUCTEMATH3AINA SHAHUI 24.05.2025 pou
MaTtepuaa
OBILIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




9 KUIIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kounrpouabusie IIpakTHueckue
n/n Bcero U3YYCHUS oOpa3oBaTejibHbIE
padoThI padoThI
pecypcbl
[Tepuonuueckuii 3aKOH.
1 [lepuoanueckas cucrema 1 1
WHAUBU. 3aJJaHUS
XUMHYECKHX 35eMeHToB 1. 1. 03.09.2024 ’
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUU
. §1, oTBEeTUTH HA
2 CBOMCTB XUMUYECKHX AJIIEMEHTOB 1
. 07.09.2024  Bompockl
MEPBBIX TPEX MEPHOJIOB
Krnaccudukanus 1 HOMEHKIIATypa
3 ¢ yp 1 §2, MHAUBU. 3aTaHHS
HEOPraHUYECKHX BEILECCTB 10.09.2024
4 Bunbl XUMHYECKO# CBSI3U U THITBI 1 TIOBTOPHTH §2,
KPUCTAIITNYECKUX PEIIETOK 14.09.2024  wHOMBHI. 3a/1aHUSL
KontponbHas padora Nel no reme
5 «IToBTOpEHUE U yriyOIeHNe 3HAaHUA 1 1 17.09.2024 §3, MHAUBU. 3aTaHHS
OCHOBHBIX Pa3JIENIOB Kypca 8 Kiacca» R
Knaccudukanus XumMuaeckux
6 . 1 §3, MHAMBU. 3aTaHHS
peaxkuuii o pa3IMYHbBIM IPU3HAKAM 21.09.2024
[TonsiTHE O CKOPOCTH XMMHYECKOU
7 peakuuu. [ToHsITHE O TOMOTE€HHBIX U 1 94.09.2024 §4, vHIUBU. 3aJaHAS
TeTePOTEHHBIX PEAKIIHAX R
3 [ToHsITHE 0 XUMUYECKOM PaBHOBECHH. 1 §5, OTBETHTH Ha
@DaxTopsl, BIUSIOUINE HA CKOPOCTh 28.09.2024  BompPOCHI.




XUMUYECKON PEAKLIUU U ITOJIOKEHUE
XMMHMYECKOTO PAaBHOBECUS

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC

9 6, HHIUBUI. 3a0aHKs
peaKIn 01102024 OO MBI 321
Teopust 31EKTPOTUTHUECKOMN
10 C . Siie §6, oTBETHUTH Ha
nccoruani. CHIIbHBIE U CJIa0bI
A Hat 05.10.2024  BompoCHI.
AJIEKTPOJIUTHI
11 Honnble ypaBHEHUS peakiuii §7, iHAUBU. 3aTaHHS
08.10.2024
XUMHYECKHE CBONCTBA KUCIIOT U
12 N . §7, oTBETUTH HA
OCHOBaHUU B CBETE MMPE/ICTABICHHM
be 12.10.2024  BompocsL.
00 IIEKTPOIUTUICCKON AUCCOIUAIIIH
XHWMHYECKHE CBOMCTBA COJICH B CBETE §8, mHIMBUA. 3aTaHHS
13 npeAcTaBiIeHUN 00
peA ) 15.10.2024
ANEKTPOIUTUICCKOU TUCCOITUAITIU
14 H . §9, MHAMBU. 3aTaHHUS
OHSITHE O TUAPOJIU3E CONeH
AP 19.10.2024
15 O00011IeHNE U CUCTEMATHU3aI1sI §10, uHaUBHI.
3HAHUI 22.10.2024  3amanus
[IpaxTnueckas padora Ne 1. [ToBTOpEeHUE
16 «Perienre 3KcnepuMeHTaIbHBIX MPOMICHHOTO
P 26.10.2024 PO
3aaw) MaTepuaia
KonTtponbHast pabota Ne2 o reme
§11, oTBeTUTH HA
17 «ONEeKTPONUTHYECKAs TUCCOIHAIIHS.
09.11.2024  BompoCHI.
XHUMUYECKUE PEAKIIMU B PACTBOPAX)
OO01mas xapakTeprCcTUKA TaJIOTeHOB. §11, uaauBHI.
18 XuUMHUYECKHE CBOMCTBA HA IPUMEPE 3aTaHUS
PHNEP 12.11.2024 >

XJiopa




XinopoBogopoa. ColisiHast KUCIOTA,

§12, uHIUBH]I.

19 XUMHYECKHE CBOICTBA, MOJIy4eHHE 3a/laHus
> HOTYHEHHS, 16.11.2024
MIPUMEHEHUE
[IpakTuyeckas padora Ne 2 o Teme §12, ocHOBHBIE
20 «ITomydeHnue consTHOM KUCTOTHI MOJIOKEHUS
yUEHES = ’ 19.11.2024
U3y4deHHE € CBOMCTBY»
Boruncnenus no ypaBHeHUsIM
21 - §13, oTBeTUTH HA
XUMHUYECKHUX PEaKIIHid, €CJIU OJIUH U3
p ’ 23.11.2024  BOMpPOCHI.
peareHTOB JIaH B U30BITKE
29 OO6m1ast XxapaKTepruCcTHKA SJIEMEHTOB §13, uHIUBHI.
VIA-rpynms 26.11.2024 | 3ananus
AJTOTpOTTHBIE MOTU(UKAIIUN CEPHI. §14, oTBEeTUTH HA
93 Haxoxnenue cepbl u €€ coeTuHeHU N BOTIOCHI
B IIPUPOJIe. XMMHUUYECKHE CBOMCTBA 30.11.2024
cephl
24 CepoBopopo, cTpoeHue, hu3ndeckme §15, uHIUBH/I.
1 XUMHYECKHE CBOMCTBA 03.12.2024  3amanus
Oxkcunbl cepbl. CepHasi KHCIIOTA, §15, oTBeTUTH HA
25 W3MYECKUE U XUMHUICCKHE CBOHCTBA BOTIPOCHI
¢ » 07.12.2024 "°"P
MIPUMCHCHUE
XUMUYECKUE peakilnu, JIexalirue B §16, naauBH.
OCHOBE MPOMBIIIUIEHHOTO criocoba 3a/laHus
26 MOJTyYEHHUsI CEPHOMN KUCIOTHI.
XUMUYeCKOe 3arpsi3HeHne 10.12.2024
OKpY>KaloIlIeu cpeibl COETUHEHUSIMU
cephl
Brruncnenne MaccoBOi 0K BBIX0/1a §16, oTBeTUTH HA
27
IIPOJYKTa peaklun 14.12.2024  Bompocsl




OOm1ast xapaKTepUCTHKA IIEMEHTOB

§17, uaauBHI.

08 VA-rpynnsl. A30T, pacripocTpaHeHHEe 3aJJaHHs
B Ipupojie, GU3NIECKUue U 17.12.2024
XHUMHYECKHE CBOWCTBA
AmMmMuak, ero pu3nuecKue u [ToBTOpeHUE
29 XUMUYECKHUE CBOMCTBA, MMOTYYEHUE U PO JIEHHOTO
> oMY 21122024 P
MIPUMEHEHHE marepuasia
[TpakTuyeckas padora Ne 3 o Teme IToBTOpenue
30 «Ilomydyenne ammmnaka, u3yueHue ero PO IEHHOTO
Y 1Y 24122024 P
CBOMCTBY» MaTepuana
A3oTHas KuCI0Ta, e€ GU3nIecKue u §18, oTBeTUTH Ha
31 .
XUMHUYECKHUE CBOWCTBA 28.12.2024  BompoOCHI.
Hcnonp3oBaHue HUTPATOB U COJIECH §18, unauBHI.
aMMOHHUSI B KQUECTBE MUHEPAIBbHBIX 3aJJaHHs
32 100peHnii. XUMHUYecKoe
YA0OP . 11.01.2025
3arpsi3HEHUE OKPYXKAKOIIEH Cpelibl
COCTMHEHUSIMH a30Ta
®docop. Oxeun dochopa (V) u §19, oTBeTUTH HA
33 ocopHas KucioTa, pusndeckue u BOTIOCHI
docthop oTa, ¢ 14.01.2025
XUMHYECKHE CBOICTBA, MOIyYeHUE
Hcnons3oBanue pocdaTtoB B KauecTBe
MHUHEPAIbHBIX YI0OpEHUH.
34 p yAO0P . Koncmekr
3arpsi3HEeHUE TPUPOTHON CpPEAbI 18.01.2025
dbocharamu
VYrinepon, pacnpocTpaHeHHE B §20, maMBHI.
35 npupoie, GU3HIECKUe U XUMUICCKUE 3aJIaHus
pupoxe, ¢ 21.01.2025

CBOWCTBA




Oxcunel yraepona, ux pusudeckue u
XUMHUYECKHUE CBOKCTBA.

§21, oTBeTUTH HA
BOIIPOCHI

36
DKOJIOTHYECKUE TPOOIEMBI, 25.01.2025
CBsi3aHHBIE ¢ OKcHIoM yrieposa (1V)
.. §21, vHIUBH]I.
37 VYronbHast Kucia0Ta U €€ coiu
28.01.2025 3amanus
[IpakTrueckas padota Ne 4 o Teme [ToBTOpEHUE
"[losyyeHne yriekucioro rasa. IPONJEHHOIO
38
KavecTBeHHast peakius Ha KapOOHAT- 01.02.2025 wmarepuana
noH"
[TepBoHavabHBIC TOHATHUS 00 §22, OTBETUTH HA
39 OpPraHMYECKUX BEIIECTBAX KakK O BOIPOCHI
p 04.02.2025 P
COCIUHEHUSX yTIIepoaa
40 K . §22, vHIUBH/L.
E€MHUI U ero COeTUHEHUS
P 08.02.2025 s3amamns
[Tpaktuueckas padota Ne 5. Perenue §23, OTBETUTH HA
IKCIIEPUMEHTAILHBIX 33724 110 TeMe BOTIPOCHI
41 .
«Baxuelme HeMeTamIibl 1 UX 11.02.2025
COETUHEHUS
Kontponbnas padota Ne3 no teme §23, UHIUBH]I.
42 «BaxHenne HeMeTaIbl ¥ UX 3aJlaHus
15.02.2025
COCITUHCHUS
OO61mas xapakTepucTUKa XUMUYECKUX [ToBTOpEHUE
3JICMEHTOB — METAJLIOB. MIPOUICHHOTO
Meranueckas CBsi3b U marepuana
43
MeTaJlJIn4ecKasi KpucTainyecKkas 18.02.2025

pemérka. Pu3nyYecKue CBOMCTBA
METAJIOB




XUMHUYECKUE CBOUCTBA METAJLIOB.

IToBTOpEeHune

44 DNEKTPOXUMHUYECKHIH PsL IPOIIEHHOT O
poxHM PAA 22.02.2025 < POMA
HaIPSDKCHUH METaJIJIOB MaTepuaia
OO6u1re cnocoObI MOTYYSHHS
MmeraiuioB. CruiaBel. BerauciieHus mo
45 - §24, uHIUBHI.
aBHEHHUSAM XUMHUYECKUX PEAKIINM,
P P 25.02.2025 sanamms
€CJIM OJIUH U3 PEarcHTOB COJICPIKHUT
MIPUMECH
46 i §24, oTBeTUTH HA
OHATHE O KOPPO3UH METAIIIIOB
PP 01.03.2025  Bompocel
IToBTOpEHUE
47 €JIOUYHBIE METAILIBI IPOIIEHHOT O
= 04.03.2025 P4
MaTepuana
48 OxcuIbl M THAPOKCH/IBI HATPUS U §25, oTBETUTH Ha
KaJIus 11.03.2025  Bompockl
[llenouyHoO3eMeTbHBIC METAILTBI — §25, MHIUBH]I.
49 N N
KaJIbLIMH 1 MarHum 15.03.2025  3amanus
50 B . §26, OTBETUTH Ha
AKHENIINE COETUHEHNS KAJIbIIA
18.03.2025  Bompock
51 O000I11IeHNE U CUCTEMATHU3ALIUS §26, HIUBH/I.
3HAHUH 22.03.2025 3amanus
.. . IloBTOpEenue
59 JKECTKOCTh BOIBI U CIIOCOOEI €€ oi Ie) oo
MIPOUIEHHOT
yCTpaHeHus 05.04.2025 POt
marepuasa
[IpakTuueckas pabora Ne 6 o Teme §27, OTBETUTH HA
53 "YKECTKOCTE BOJBI I METOAEI €6 BOIIPOCHI
A 08.04.2025 P

ycTpaHeHus"




§27, UHIUBH]I.

> AN 12.04.2025  saganns
AMpoTepHBIE CBOIICTBA OKCHJIA U §28, oTBeTUTH HA
55
TUAPOKCH]IA 15.04.2025  Bompockr
[ToBTOpEHUE
56 Keneso 10.04.2025 PO ICHHOTO
marepuasia
57 OKcuIbI, THIPOKCUJIBI U COJIH XKele3a §29, oTBETUTH HA
(11 u xeme3a (1) 22.04.2025  BOmpOCHI
58 O00011IeH1E U CUCTEMATHU3ALIMS §29, uHIUBH]I.
3HaHUI 26.04.2025 3amanus
[IpakTuueckas padbora Ne 7. Pemenue §30, oTBeTUTH HA
59 IKCIIEPUMEHTAJIBHBIX 337124 110 TeME BOIIPOCHI
«Baxxueime MeTamibl 1 uX 29.04.2025
COCITUHEHUS
Boruncnenus no ypaBHeHUsIM §30, uHAMBH].
XUMHYECKHUX PeaKIIHii, €CIIi OJIUH U3 3a/laHus
60 peareHToB J1aH B U30BITKE UITU
COZEPKUT pUMecH. Beraucienus 03.05.2025
MAacCCOBOM J0JIA BBIXOJa TPOJAYKTa
peaknuu
61 O0600611eHre U cucTeMaTH3alus §31, oTBeTUTH HA
3HAHUU 06.05.2025  Bompocsl
KonTponbHas pabota Ne4 mo teme §31, uHIUBH/I.
62 «BaxkHeiinme MeTauIbl 1 UX 10.05.2005  3aAamns

COCOUHCHU A




63

BemectBa u marepuassl B

IToBTOpEeHune

1 .
IIOBCEIHEBHON XU3HU YeJIOBEKaA 13.05.2025 HPOHACHHOTO
MaTepuaia
IToBTOpEeHune
XUMHUYECKOE 3arpsA3HEHUE N
64 . 1 PO JIEHHOTO
OKpY>KaloIlen cpebl 17.05.2025
MaTepuana
Poab xumuu B perieHun §32, OTBETUTH Ha
65 1
HKOJIOTHYECKUX MPOOIIeM 20.05.2025  Bompocsl
IT
66 PesepBHrliit ypok. O6o0mienue u 1 o Ojgoszﬁzreo
CUCTEMAaTH3alNs 3HAHUI 24.05.2025 pona
MaTepuaia
IT
PesepBHeIil ypok. O600ICHHE 1 OBUT OpeHie
67 . 1 MIPOMICHHOTO
CHCTEMATH3alHs 3HAHWI
MaTepuaia
IT
PesepBHeIil ypok. O600ICHHE 1 OBVT OpeHie
68 N 1 IPONICHHOTO
CHCTEMATHU3AINS 3HAHUI
MaTepuaia
OBHIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* Xumus, 9 kiacce/ I'abpuensa O.C., Octpoymos U.I'., Cnagkos C.A.
AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»

» Xumus: 8-if kiacc: 6a30BbIi YPOBEHb: YUEOHUK; S-€ U3/1aHuE,
nepepabdotanHoe, 8 kinacc/ 'abpuensa O.C., OctpoymoB WU.I'., Cnagkos C.A.
AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»

» Xumus: 9-i kinacc: 6a30BbIl YPOBEHb: YUCOHUK; 5-€ U3aHNUE,
nepepabotantoe, 9 kinacc/ I'abpuensu O.C., OctpoymoB W.I'., Cnagkos C.A.
AxunonepHoe o6mectBo «M3narensctBo «IIpocsenienue

METOANYECKHUE MATEPHAJIbBI 1JIAA YUUTEJIA

Xumus. 8 ki1.: KoHTpobHBIE U TPOBEPOUYHBIE Pa0bO0THI K yueOHUKY O. C.
[Mabpuensna «Xumus. 8» / O. C. I'abpuensn, I1. H. bepe3kun, A. A. Ymakosa
u ap. - M.: Ipoda, 2007; Xumus. 9 xi1.: KoHTpoIbHBIE U TPOBEPOYHbBIE
pabotel k yueOHuky O. C. I'abpuensna «Xumus. 9» / O. C. I'abpuensn, I1. H.
bepeskun, A. A. Ymakosa u 1p. - M.: lpoda, 2010; I'abpuensu O. C.,
BockoOoitnukosa H. I1., SlmrykoBa A. B. HacTonbHas kHura yuurens. Xumusl.
8 ki1.: Metonuueckoe nocodue. - M.: Jlpoda, 2011; I'abpuensu O. C.,
Octpoymos U. I'. HactonbHas kaura yuntens. Xumus. 9 kii.: Metoauueckoe
nocobue. - M.: [Ipoda, 2007; I'abpuensn O. C., Smykopa A. B. Pabouas
tetpanb. 8 ki1. K yueonuky O. C. 'abpuensna «Xumus. 8.» - M.: Jlpoda,
2008;

[Nabpuensn O. C., AmykoBa A. B. Pabouas terpans. 9 k. K yuebnuky O. C.
INabpuensna «Xumus. 9. — M.: lIpoda, 2008; 'abpuensu O. C., Amykosa A.
B. Terpaapb 17151 1a00paTOPHBIX OMBITOB U MPAKTHYECKUX padoT. 8 ki1. K
yueOnuky O. C. 'abpuensina «Xumus. 8 kinace». M.: JIpoda, 2008; ["abpuensin
O. C.. fAmyxoBa A. B. Terpaap a1t 1a00paTOPHBIX ONBITOB U MPAKTUYECKHUX
pab6ot. 9 k1. K yuebnuky O. C. I'abpuensana «Xumus. 9 kinace». M.: [Ipoda,
2008; I'abpuensn, O. C. Metonuueckoe mocodue k yueonuky O. C.
IMabpuensna «Xumus». 8 xmacc / O. C. 'abpuensn. — M. : Ipoda, 2018. —
109; https://drofa-ventana.ru/material/khimiya-8-klass-metodicheskoe-
posobie-gabrielyan/; I'abpuensn, O. C. Metoauueckoe nocodue K y4eOHUKY
O. C. T'abpuensina «Xumusi». 9 xknacc / O. C. IN'abpuensu. — M. : Jlpoda,
2018. — 108; https://drofa-ventana.ru/material/khimiya-9-klass-
metodicheskoe-posobie-gabrielyan/ ; 'abpuensn, O. C. Metoauueckoe
rmocoore Xumus 8-9 kiacc ;
https://drofa-ventana.ru/material/himiya-8-9-klassy-metodicheskoe-
posobiel461/ ; I'abpuensan, O. C. Xumus 8-11 kimacc. Meroanueckue



peKOMeHIaluu ¥ pabodas mporpamma, https://drofa-
ventana.ru/material/himiya-8-11-klassy-metodicheskie-rekomendacii-i-
rabochaya-programma/ ; I'a6puensia, O. C. JlonoJHUTENbHAS TIaBa K
y4eOHUKY «XuUMHs 9 Kitaccy;
https://drofa-ventana.ru/material/dopolnitelnaya-glava-k-uchebniku-o-s-
gabrielyana-khimiya-9-klass/

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HNHTEPHET

http://www.chemnet.ru I'azeta « Xumust» ¥ CalT i yuuTens «51 uay Ha ypok
XUMHUN

http://him.1september.ru Equnas xomtekmus LIOP: [IpeameTHas KOUTSKIHS
«XUAMUD)

http://school-collection.edu.ru/collection/chemistry EcrectBenHo-Hay4YHBIE
skcnepuMeHThl: xumus. Komnekuust Poccuiickoro o0meo0pa3oBaTeabHOTO
nopraia

http://experiment.edu.ru AJIXUMMUK: caiit JI.FO. AnukGepoBoii

http://www alhimik.ru Beepoccuiickas omuMIinaaa IIKOJIBHUKOB 110 XUMUHU
http://chem.rusolymp.ru Opranuueckas XuMusi: 3JCKTPOHHBIN yUSOHUK IS
CpPEIIHEN IIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: JICKTPOHHBINA YU4COHUK
http://www hemi.nsu.ru OTKpsITHIH KOJISIK: XUMUS

http://n-t.ru/ri/ps Caiit Alhimikov.net: yueOHbIe 1 cipaBOYHBIC MaTEPHATIBI TIO
XUMHUHN

http://www. alhimikov. net Caiir Chemworld.Narod.Ru -Mwup xumun
http://chemworld.narod.ru Caiit «BupTyanbHas XuMU4ecKast KO
http://maratakm.narod.ru Caiit «Mup xumum»

http://chemistry. narod.ru XuMuK.py: caiit o xumuu
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