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MNOACHUTEJIBHASA 3AIINCKA

[IporpaMma Mo XMMUM Ha YpPOBHE OCHOBHOIO OOHIEro 0Opa3oBaHUsl COCTaBJIEHA Ha
OCHOBE TpeOOBaHUN K pe3yjbTaTaM OCBOEHHUS OCHOBHOH 00pa30BaTEIbHON MPOrpaMMmbl
OCHOBHOTO o0miero oOpazoBanusi, npeactaBieHHbix B ®I'OC OOO, a Takke Ha OCHOBE
(dbenepanpHOl pabodeil mporpaMMbl BOCIHUTAHHS W C YYETOM KOHIEMIMM TPETOIaBaHUs
y4ueOHOro npeamera «XUMHs» B 00pazoBaTeIbHbIX opranu3anusax Poccuiickoit @enepanuu.

[Iporpamma mo XuMuM JAET TpPENCTaBIEHUE O LENAX, OOIIeH cTpaTernu oO0y4yeHus,
BOCIIUTAHUS U DPA3BUTUS OOYyYAlOIIMXCA CPEICTBAMU YYEOHOIO IMpEeaMeTa, yCTAHABIMBACT
o0s13aTeNbHOE MPEAMETHOE COepKaHKe, IPelyCMaTpUBAET paclpeielieHue ero mo Kjiaccam U
CTPYKTYpUpPOBAaHHME IO paszieraM M TeMaM TMporpaMMbl 10 XUMHUHU, OMPEIEseT
KOJMYECTBCHHBIE M  KAYECTBEHHBIE XApPaKTEPUCTHKU COJIEPKaHUSI, PEKOMEHIYEeMYIO
MOCJIC/IOBATEILHOCTh M3YUYCHHS XMMHH C YYETOM MEXKIIPEAMETHBIX M BHYTPHUITPEIMETHBIX
CBsI3€H, JIOTUKU YYEOHOT0 Mpoliecca, BO3PACTHBIX OCOOCHHOCTEH O0YyYaroIIMXcs, OnpeesieT
BO3MOXXHOCTU TMpeaMeTa Jis peaju3aluu TpeOOBaHUU K pe3ysbTaTaM OCBOEHHUS OCHOBHOMU
o0pa3oBaTeNbHOM MPOrpaMMbl HAa YPOBHE OCHOBHOTO O0IIEero oOpa3oBaHMs, a TaKxKe
TpeOOBaHUN K pe3yiabTaTaM OOyuYeHUs XUMHH Ha YypOBHE IIeJIeM HW3y4deHUs MpeaMmeTa u
OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIbHON JESTEIBHOCTH OOY4Yaromerocss Mo OCBOCHHIO
y4eOHOTO COepIKaHMUsI.

3HaHHEe XUMUU CIIY>)KUT OCHOBOW Ui (DOPMHpPOBAHUST MUPOBO33PEHHUS 00ydYarolierocs,
€ro Mpe/iCTaBlIeHUN 0 MaTepUaIbHOM €IMHCTBE MHPA, BAXKHYIO POJb UIPAIOT (HOpMHUpyEeMbIe
XUMHEH TMpeicTaBleHUsT O B3aWMONPEBPAILIEHUSX HSHEPrUU U OO0 DBOJIOLUUHU BEIIECTB B
OpUposie, O MyTAX peuleHUs T00aJbHBIX MPOOJIeM YCTOWYMBOTO PAa3BUTHUS YEIOBEUYECTBA —
CBIDBEBOM, DHEPreTHYECKOM, TMHINEBOM M SKOJIOTMYecKod 0e30MacHOCTH, mpobdiieM
3/IpaBOOXPaHEHUSI.

N3yyenune xumuu:

CIOCOOCTBYET pealiM3allid BO3MOXHOCTEH I caMopa3BUTHS U (opmMHUpoBaHUsA
KYJbTYpPBI JUUYHOCTH, €€ 0011el 1 PYyHKIIMOHATILHON IPaMOTHOCTH;

BHOCUT BKJIaA B (GOpPMUpPOBaHME MBIIUIEHUS M TBOPYECKHX CIIOCOOHOCTEMH
00y4aromuxcsi, HaBBIKOB WX CAMOCTOSITEIbHON yueOHOU NeATEeTbHOCTH, SKCIIEPUMEHTAIBHBIX
U UCCIIEIOBATEIIbCKUX YMEHUH, HEOOXOIUMBIX KaKk B IIOBCEHEBHOM KH3HU, TaK U B
npodeccruoHaIbHON AesITeIbHOCTH;

3HAKOMHUT CO CIeUu(UKOi HAyYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI IEJIOCTHOTO
B3IJIsi]a HA €OUHCTBO TPHUPOABI W UEJIOBEKa, SBISETCS OTBETCTBEHHBIM JTalloM B
(hopMHUPOBaHUY €CTECTBEHHO-HAYYHON T'PAMOTHOCTH O0YUaIOIUXCS;

crocoOcTByeT (OPMUPOBAHHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO-HAYyYHBIM
3HaHMUSM, K TPUPOJE, K YeIOBEKY, BHOCHUT CBOHM BKJIaJ B SKOJIOTHYECKOe OOpa3oBaHUE
o0OydJaronuxcsi.

JlanHble HampaBlieHUS B OOYYEHMM XUMHUHU OOECIEUMBAIOTCS CrielU(HUKON collep KaHUs
y4eOHOT0 TMpeaMeTa, KOTOPBIH SBISETCS NEAarorndeckd aJanTHPOBAHHBIM OTPaKEHUEM
0a30BOI HAYKW XUMHH HA ONPEICIEHHOM dTare e€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIEro o0pa3oBaHMsI OPUEHTUPOBAH HAa OCBOCHUE
00y4aroIMMHUCS CUCTEMBI MEPBOHAYAILHBIX MOHSATUN XMUMHH, OCHOB HEOPTaHUYECKON XUMUU
Y HEKOTOPBIX OT/IEIHHBIX 3HAYMMBIX TIOHATUNA OPTaHUYECKOM XUMUHU.

CtpyKTypa coliep>KaHus MPOTpaMMBbI 10 XUMHUH C(OPMUPOBAHA HA OCHOBE CHCTEMHOTO
noaxoda k e€ m3yueHuto. CopepkaHUE CKIIAJBIBAECTCS U3 CUCTEMBbI MOHATHM O XUMHYECKOM
JJIEMEHTE M BEUIECTBE W CHCTEMBbI MOHATHH O XUMHYeCKOW peakiuu. O0e ITHU CHUCTEMBI
CTPYKTYPHO OpPraHHM30BaHBI MO MPHUHIUIY IOCIIECIOBATEIILHOTO PAa3BUTHS 3HAHWN HA OCHOBE
TEOPETUUYECKUX MPEACTABICHUIN Pa3HOTO YPOBHSI:



— aTOMHO-MOJIEKYJISIPHOTO YUY€HHs KaK OCHOBBI BCErO €CTECTBO3HAHUS,

— [lepuonnueckoro 3akona /I. . MeneneeBa Kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHHS O CTPOCHUHU aTOMa U XUMUYECKOHN CBSI3U;

— IPECTABICHUI 00 3JEKTPOJUTUUECKON TUCCOLIMALINY BEILIECTB B PaCTBOpax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH TOJYUYECHHBIX H
OCMBICJIEHHBIX (DaKTOB, pPa3BUBAIOTCS IOCJIEIOBATEIBHO OT OJHOTO YPOBHA K Jpyromy,
BBITIONTHSSL (DYHKIIUU OOBSICHEHHUS U MPOTHO3UPOBAHUSI CBOMCTB, CTPOCHHS M BO3MOXKHOCTEH
MPAKTUYECKOTO MPUMEHEHHUS U MOTYyUYCHUs] U3y4aeMbIX BEIIECTB.

OcBoeHHE MPOrpaMMbl MO XUMHUHU CIOCOOCTBYET (POPMUPOBAHUIO TPEACTABICHUS O
XUMUYECKON COCTaBJISIIONIEH HAYYHOM KAPTHHBI MHpa B JIOTMKE €€ CHCTEMHOW NPHUPOJBI,
IIEHHOCTHOT'O OTHOIICHMSI K HAay4YHOMY 3HAHWIO U METOJaM TMO3HaHUsA B Hayke. M3yueHwue
XUMUU TPOUCXOTUT C TPHUBJICYCHUEM 3HAHUN U3 paHee H3YUYEHHBIX YYEOHBIX MPEAMETOB:
«Oxkpyxaromuid Mmup», «buonorus. 5—7 knacced» U «Pu3uka. 7 Kiacey.

[Ipu u3ydyeHNn XUMUU TPOUCXOAUT (POPMUPOBAHME 3HAHMI OCHOB XUMHUYECKOW HAYyKH
KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTHUECKOM AESITENbHOCTH YellOBEKa M Kak
OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KYJbTYphl. 3ajadya y4eOHOrOo TpeIMeTa COCTOMT B
(hopMUPOBaHUU CUCTEMbl XUMHUYECKUX 3HAHUN — BaXKHEWIIHNX (PAKTOB, MOHITHH, 3aKOHOB U
TEOPETHUYECKUX TMOJ0KEHHUM, TOCTYIMHBIX 0000IIEHU MUPOBO33PEHUECKOTO XapaKTepa, sSA3bIKa
HayKH, B MPUOOIICHUH K HAYYHBIM METOJ[aM MO3HAHUS MPU U3YyUYCHUH BEIIECTB U XUMUYECKUX
peaknuii, B GOpPMHUPOBAHUU M Pa3BUTUM IMO3HABATEIBHBIX YMEHUW W WX TNPUMECHCHUHU B
y4eOHO-TT03HABATEIbHON W y4eOHO-HCCIE0BaTEeIbCKOW JAESITeNbHOCTH, OCBOEHUHU IpaBUII
6e301macHOro oOpalleHust ¢ BeleCTBAMH B IIOBCETHEBHOM JKU3HH.

[Ipn u3yueHuM XMMHUU Ha YPOBHE OCHOBHOI'O OOIIEro 0O0pa30BaHMs Ba)KHOE 3HAUYCHHE
npUOOpesH TaKue 1eJd, KaK:

— (popMuUpOBaHNE UHTEIIEKTYAIbHO PA3BUTON JIMYHOCTH, TOTOBOM K caMOOOpa30BaHMUIo,
COTPYJHUYECTBY, CaMOCTOSITEIbHOMY MPHUHSATHIO pEIIeHUI, CIOCOOHOM aganTHpOBAThCS K
OBICTPO MEHSIOLIUMCS YCIIOBUSM KU3HU;

— HaNpaBlIeHHOCTh OOYYEHHS Ha CHCTEeMaTHYeCKOEe MPUOOIIEHHE OO0y4arommxcs K
CaMOCTOSITEIbHOM  INO3HABATENbHOM  JEATENIBHOCTH, HAyYHbBIM  METOJaM  IIO3HaHMS,
(GbopMHUPYIOIIMM MOTUBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— o0ecrnieyeHrue YCIOBUM, CMOCOOCTBYIOMIUX NPUOOPETEHUIO OOYYaIOIUMUCS OTbITa
pazHoO0pa3HON AESITENTbHOCTH, MO3HAHUS U CAMOIIO3HAHUS, KIIFOUEBBIX HABBIKOB (KIFOUEBBIX
KOMITIETEHIMH ), UMEIOIINX YHUBEPCATHLHOE 3HAUCHUE I PA3JIMYHbBIX BHJIOB JCSTEIILHOCTH;

— QopmupoBanue oOmIel (QyHKIIMOHATBLHOM W €CTEeCTBEHHO-HAy4YHOW TPaMOTHOCTH, B
TOM YHCJIe YMEHUN OOBSCHATH U OLICHUBATH SIBJICHUSI OKPYXKAIOIIETO MUPA, UCTIOIb3Ys 3HAHUS
U OIBIT, MOJYYCHHBbIE TPHU H3YYCHHH XUMHUH, MPUMEHATh MX MpPH pPEIIeHUH MpodsieM B
MOBCEIHEBHOM JKU3HU U TPYJIOBOM JAESATEIbHOCTH;

— ¢QopmupoBaHue y oOOydYalOIUXCS TyMAaHUCTHUYECKUX OTHOIICHWUW, TOHUMAaHUS
[IEHHOCTH XMMHWYECKUX 3HAHHUM JJIs1 BBIPAOOTKM IKOJOTHYECKH 11€71ecO00pa3HOTO MOBEICHUS B
OBITY W TPYNOBOM NEATETHLHOCTH B IIEJISIX COXPAHEHHsI CBOETO 370POBBS U OKpYXKarolen
MIPUPOIAHOUN CPEMBL;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIIUTAHUIO HA OCHOBE YCBOCHHS OOIIEYEIIOBEYECKUX I[EHHOCTEH, TOTOBHOCTU K
OCO3HAaHHOMY BBIOOPY MPOQWIIS U HANIPABICHHOCTH JAIbHEHUIIIEr0 00yYeHHUS.

OO1ee uncno 4acoB, OTBEACHHBIX JUIS U3YYEHUS XUMHUHA HA YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHus, coctaniseT 136 yacoB: B 8 kiacce — 68 yacoB (2 vaca B Heneno), B 9 kiacce —
68 JacoB (2 Jaca B HEZIEIIIO).

COILEPKAHUE OBYUEHUSA



8 KIIACC
IlepBoHaYabHBbIE XUMHYECKHE TOHSATHSA

[Ipenmer xumuu. Ponb XMMUM B KU3HM 4Ye€JIOBEKA. XUMHUA B CHCTEME HayK. leina u
BemiecTBa. DU3MUECKUE CBOICTBA BEMIECTB. ArperaTHoe cocTosiHue BemiecTB. llonstue o
MeTojax Mmo3HaHusi B XxuMmun. Yucteie BeniectBa u cMecu. CriocoObl pa3iesieHus] CMece.

ATOMBI U MOJIEKYJbl. XHUMHUYECKHE d3JeMEHThl. CHMBOJIBI XUMHUYECKHX JJIEMEHTOB.
[IpocThle U ciioxkHbIE BenecTBa. ATOMHO-MOJIEKYJIIPHOE YUYCHHE.

Xumuueckass ¢opmyna. BaneHTHOCTP aTOMOB XHWMHUYECKHX DJIEMEHTOB. 3aKOH
MOCTOAHCTBA cocTaBa BemecTB. (OTHoOcUTenbHass aroMHas wmacca. (OTHOCHTENbHAA
MOJIEKYJIIpHas Macca. MaccoBas 10151 XUMHUYECKOTO 3JIEMEHTA B COEAMHEHHH.

KomnuectBo BemectBa. Monb. Moisipaas macca. B3anmocCBsI3b KOIM4YecTBa, MAacChl U
YyHuClia CTPYKTYPHBIX €MHUIL BeliecTBa. Pacuérel mo GpopmynamMm XUMHUECKUX COCTUHEHUM.

Ou3NYeCKUe U XMUMHUYECKUE SIBJICHHS. XHUMHUYECKas peakuuss U e€ MpU3HAKU. 3aKOH
COXpaHEHUsSI MacChl BEIIECTB. XHUMHUUYECKHEe YypaBHeHUs. Kiaccudukamus XUMHUYECKUX
peakiuil (COeIMHEHMs, Pa3IOKEHHUS, 3aMEIIEeHUs, OOMEHa).

Xumuueckuit Ikcnepumenm:

3HAKOMCTBO C XMMHUYECKOW TOCYJ0M, MpaBUiaMu paboThl B Ja0OpaTOpUH U MpuéMamu
oOpareHust ¢ 1abopaTOpHBIM 000PYIOBAaHUEM, MU3YYCHHE M OIMUCAHHE (PU3MUYECKUX CBOWMCTB
00pa3lloB HEOPraHMYECKUX BEIIeCTB, HaOMo/IeHHe (U3MYECKUX (TUIABJICHHE BOCKA, TasHHE
JbJIa, paCTHPAHKE caxapa B CTYIKE, KATIEHUE W KOHJEHCAIIUS BOJbI) U XUMUUYECKHUX (TOpeHue
CBEUH, MPOKAIMBAHUE MEIHON MPOBOJOKH, B3aUMOJICHCTBHUE Mejla C KHUCJIOTOW) SIBICHHM,
HaOJI0/IEHUE U ONKMCaHUE MPU3HAKOB MPOTEKAHUSI XUMUYECKUX peaKIuil (pa3iokeHue caxapa,
B3aMMO/ICIICTBUE CEPHON KHUCIIOTHI C XJIOPUJIOM Oapus, paznoxeHue ruapokcuaa meau (1) mpu
HarpeBaHWH, B3aWMOJICHCTBUE >kele3a ¢ pactBopoMm comu Mmeau (), m3yuenume cmocoGoB
paslelieHrds CMecei: C IMOMOIIbI0 MarHuTa, (QUIbTPOBAaHUE, BbIIApUBAHUE, AUCTHILISAIUS,
xpomaTtorpadusi, NpPOBEACHHE OYUCTKM MOBAPEHHON COJM, HAONIOJCHHE U ONHMCAHHE
pEe3yabTaTOB NPOBEACHUS OIBITA, WIUTFOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHue
MoJiesiei MOJIeKy (IIapoCTEPKHEBBIX ).

Baxueimme npeacTaBuTe/ M HCOPraHMYECKUX BelIeCTB

Bo3ngyx — cmech razoB. CocraB Bo3ayxa. Kuciopon — 35€eMEHT M MPOCTOE BEUIECTBO.
Haxoxzaenue kucimopoaa B mpupoje, (QU3WYECKMEe M XHUMHUYECKHEe CBOWCTBa (peakuuu
ropenusi). Oxcuapl. [lpumenenue kuciopona. CrnocoObl TMONYYEHHS KHUCIOpOJa B
nabopaTopuu U MPOMBIIUIEHHOCTH. KpyroBopot kuciopona B npupoze. O30H — atoTponHas
MoaudUKaIus KUCIOPOIa.

TemoBoit >PdekT XUMHUECKOW peakiuu, TEePMOXHUMHUYECKHE YpaBHEHHS, JK30- H
SHIOTEPMHUUYECKUE peakuuu. TOIIMBO: yroiab W METaH. 3arpsi3HEHUE BO3/yXa, YCUJICHUE
MapHUKOBOTO 3 deKTa, pa3pylieHrne 030HOBOTO CIIOSL.

Bomopon — »sneMeHT M mpocToe BemiecTBO. HaxoxkaeHue Boaopoaa B HPHUPOE,
bu3nuecKne 1 XMMHUYECKHE CBOMCTBA, MPUMEHEHHE, CTIOCOObI MoTyueHusi. KucioTsl u comm.

Momnsipablii 00bEM ra30B. Pacy&Thl M0 XUMHUYECKUM YPAaBHCHUSIM.

®dusnyeckue cBoucTBa Boabl. Boma kak pactBoputens. PactBopel. HacelieHHble u
HEHACBHIIIEHHbIE PacTBOpPHl. PacTBOpMMOCTH BeliecTB B BojJe. MaccoBasi J0Jid BelllecTBa B
pacTBope. XuMHUecKue cBoiicTBa BoAbl. OcHOBaHUsA. Poiap pacTBOPOB B MPUPOJIE U B KU3HU
yesnoBeka. KpyroBopot BOJibl B MpuUpojie. 3arpsi3HEHUE NPUPOAHBIX BoA. OXpaHa U OUMCTKA
MIPUPOJIHBIX BO/I.

Knaccudukanus Heopranmueckux coenuHeHuid. Okcunbl. Knmaccudukanus OKCHIOB:
cojeoOpasyiomue (OCHOBHBIE, KHCIOTHble, aM(oTepHble) U  HecoJeoOpasyromue.



Homenknarypa oxcnnoB. ®Pusnueckue M XUMHYECKME CBOMCTBAa OKCHIOB. [lomydenue
OKCH/JIOB.

OcHoBanus. Knaccudukainus ocHOBaHUN: WIENOYM W HEPACTBOPUMBIE OCHOBAHMSI.
Homenkiarypa ocHoBanui. @U3NMYECKHME M XMMHYECKHE CBOMCTBAa OCHOBaHWU. [lomyueHue
OCHOBAHMH.

Kucnorer. Knaccudukamus kucnor. Homenknarypa kuciot. @usndeckue U XUMHUECKUE
cBoiicTBa KUCIOT. P aktuBHOCcTH MeTamuioB H. H. bekeroBa. [lonydenune kucnor.

Comu. HomeHnknatypa cosieil. @u3n4ecKkre 1 XMMHYECKHE CBOKCTBA cojied. [lomyuenne
COJIECH.

['eneTnueckas CBSI3b MEXKIY KJIACCAMU HEOPTraHUYECKUX COCTMHECHUMU.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OMpeIeTIeHNEe COJEPKaHMs KICIOPO/ia B BO3yXe, MOJyUYeHUe, COOupaHue,
pacro3HaBaHWE W U3Y4YEHUE CBOMCTB KHUCIIOPOJa, HAOIIOJCHUE B3aUMOJICHCTBUS BEIIECTB C
KHCJIOPOJIOM M YCJIOBHS BOSHUKHOBEHHUSI U TIPEKPAIICHUS] TOPEHUS (TOXKapa), 03HAKOMJICHHE C
oOpasllaMi OKCHUJIOB M OIMCAHUE HX CBOWCTB, MOJyYE€HHE, COOMpaHHUE, PACIO3HABAHHE U
H3yYeHHEe CBOKMCTB BOJOpoJa (ropeHue), B3auMojaeicTBUe Bogopoaa ¢ okcuaoM meau (1)
(BO3BMOXXHO  HWCIOJB30BaHUE  BHUJCOMATEPHANOB), HaOmIOJACHUE  OOpas3lloB  BEIIECTB
KOJMYECTBOM | MOJb, HCCIEIOBAaHUE OCOOCHHOCTEH pAacTBOPEHHUS BEIIECTB C PA3TUYHOU
pPacTBOPUMOCTBIO, INPUTOTOBJICHUE PACTBOPOB C  ONPEACIEHHOM  MacCOBOM  JOJIEN
pacTBOPEHHOTO BEIIECTBA, B3aWMOJICHCTBHE BOJLI C MeTalaMU (HATPUEM M KaJbIIUEM)
(BO3MOXHO HCIMOJB30BaHUE BUIEOMATEPHATIOB), HCCIEAOBaHUE OOpa3lloB HEOPTaHHMYECKUX
BELIECTB Pa3IMYHBIX KJIACCOB, HAOIIOJEHHE M3MEHEHHS OKPAaCKH WHIMKATOPOB B pacTBOpax
KUACJIOT W IIejoyel, u3ydeHue B3aumonencTBusi okcunpa menu (ll1) ¢ pactBopom cepHoi
KHUCJIOTBI, KHCJIOT C METajulaMH, pEeakUuil HeUTpaln3auuu, IOJIYyYEHUE HEePacTBOPUMBIX
OCHOBaHUM, BBITECHEHME OJHOIO MeTajula JpYrMM H3 pPacTBOpa COJIM, pEIICHHE
JKCIIEPUMEHTANIBHBIX 33/1a4 10 TeMe «BakHelIne KIacchl HEOPraHUYECKUX COCTUHEHUID.

IMepuoanyeckuut 3axkoH u Ilepuoanyeckasi cucrema xumu4eckux iemeHTos /1. U.
MenpaeneeBa. Crtpoenue aTOMOB. Xumuueckast CBSI3b. OxucauTeNbHO-
BOCCTAHOBHTE/IbHbIC PEAKIUH

[lepBble MOMBITKK KJIacCUPUKALUU XUMUYECKUX dieMeHToB. I[loHsTtne o rpymnmax
CXOIHBIX JJIEMEHTOB (IIEJIOYHBIE W MIEJIOYHO3EMENbHbIE METAaJIbl, TajoreHbl, WHEPTHHIC
ras3el). DJIEMEHTBI, KOTOpbIe 00pa3ytoT aM(poTepHbIe OKCUIBI U THIPOKCHUIBI.

[lepuonuueckuit 3akoH. llepuomnyeckas cucreMa XumMuudeckux »syemMeHToB J[. U.
MenpeneeBa. KopoTkonepuoanas u UiMHHONEepuoaHas (Gopmbl Ileproaudeckoil cUCTEMbI
xumuyeckux snemeHtoB J[. WM. MenpaeneeBa. Ilepuoasl u rpynnbl. DU3NMYECKUN CMBICH
MOPSIAKOBOTO HOMEPA, HOMEPOB IEpUoa U TPYIIIbI 2JIEMEHTA.

Crpoenue aromoB. CocraB aroMmHbIX sgep. HWM3otombl. DnekTpoHbl. CTpoeHHe
NEKTPOHHBIX O000JI04eK aToMOB MepBbIX 20 XUMHUYECKHX »dieMeHTOB [lepuomuueckoii
cucremsl J[. . MenzaeneeBa. XapakTepuCTUKa XUMUYECKOTO JIEMEHTA I10 €r0 MOJIOKEHHIO B
[Tepuonnueckon cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHHUs PaJryca aTOMOB XMMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX
Y HEMETAJUIMYECKUX CBOWCTB 110 IPYIIaM U IEPUOIAM.

3nauenue Ilepuonnueckoro 3akona u Ileproanueckoil CHCTEMbl XUMUUYECKUX 3JIEMEHTOB
JUISL pa3BUTHS HayKu U nipakTuku. 1. 1. MenneneeB — yu€Hblil U TpaKJaHNH.

XumMuyeckass  CBS3b. KoBanentHnass  (monsipHass ¥ HEMOJISIpHAs) CBSI3b.
DIEKTPOOTPULIATEIBHOCTh XUMHUECKUX 2JIEMEHTOB. IOHHAsI CBS3b.

Crenenp  okwucienus. OKHUCIMTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. [Iponecchl
OKHUCJICHUSI U BOCCTAaHOBJICHUS. OKUCIUTENN U BOCCTAHOBUTEIH.



Xumuueckuil IKcnepumenm:

u3ydeHue oOpas3IoB BEIIECTB METAJUIOB M HEMETAJUIOB, B3aMMOACWUCTBUE THAPOKCHIA
[IMHKA C paCTBOPAMH KHCJIOT H IIEJIOUEH, MPOBEICHIE OMBITOB, WILTIOCTPUPYIONUX MTPHUMEPHI
OKHCITUTENbHO-BOCCTAHOBUTENLHBIX PEAaKIUi (TOPEHHE, PEAKIINH PA3II0KEHUS, COCAMHEHUS).

Meostcnpeomemmnoie ceaszu

Peanu3anus MeXnpeIMETHBIX CBSI3€Hd IPU U3YYCHUU XMMHH B § KJIACCE OCYIIECTBISAECTCS
yepe3 HCIOJIB30BaHUE KaK OOIMMX eCTECTBEHHO-HAYYHBIX TMOHITHHA, TaK ¥ TIOHSATHH,
SIBIISIOLTUXCS CUCTEMHBIMH TSI OT/ICBHBIX IPEMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OOmne ecrecTBEHHO-HAYYHBIC TIOHSATHS: HAYYHBIH (DAaKT, THUMOTE3a, TEOpHS, 3aKOH,
aHamu3, CHHTE3, KJIAacCUPUKAIMSA, MNEPUOAUIHOCTh,  HAONIOACHWE,  OKCIEPHMEHT,
MOJICIUPOBAHNE, U3MEPEHUE, MOJICTh, SIBIICHHUE.

dusmka: marepusi, aroMm, OJIEKTPOH, NPOTOH, HEWTPOH, WOH, HYKJIHI, HW30TOIHI,
PaIMOaKTHBHOCTh, MOJICKYJa, DIEKTPUUYECKUI 3apsll, BEIIECTBO, TEJIO0, 00BEM, arperaTtHoe
COCTOSIHME BEIIECTBA, ra3, (M3NYECKHE BEIMYMHBI, CIUHHIIBI U3MEPEHUS, KOCMOC, TUIaHETHI,
383161, ComHILE.

buonorust: hotocunTes, Apixanue, ouocdepa.

I'eorpadusa: armocdepa, ruapocdepa, MHUHEpasIbl, TOPHBICE TOPOABI, TOJIC3HBIC
MCKOTIaeMbI€, TOTTUBO, BOJHBIC PECYPCHI.

MNJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI ITIO XUMHUHN HA
YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA30BAHUSI
JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yJIbTAThl OCBOCHHUS MPOTPaMMbl OCHOBHOI'O 0OIEro 00pa3oBaHUS
JOCTUTAIOTCS B X0Jie 00y4eHUs XUMUU B €IMHCTBE yUeOHOW M BOCIIMTATEIbHOM 1€ATEeIbHOCTH
B COOTBETCTBUU C TPAAUIMOHHBIMH POCCUHUCKHMU COLMOKYJIBTYPHBIMU M JTYXOBHO-
HPABCTBEHHBIMH LIEHHOCTSIMU, MPUHSATHIMHU B OOIIECTBE MpaBUIaMH U HOPMaMU MOBEACHUS U
CHOCOOCTBYIOT MPOIECCaM CaAMOIO3HAHUS, CAMOPA3BUTHSI M COLUATHM3AIUN O0yUYaIOLIUXCSl.

JIM4HOCTHBIE PE3YyJbTAaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CUCTEMOM MO3UTUBHBIX IIEHHOCTHBIX OPUEHTAIMIl M pacUIMpeHHue ONbITa JESATEILHOCTH Ha e
OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpHOTHYECKOT0 BOCIIUTAHUSI:

[IEHHOCTHOTO OTHOIICHHS] K OTEYECTBEHHOMY KyJIbTYpPHOMY, HCTOPHUYECKOMY H
HAyYHOMY HACJEAWIO, TTOHMMAHMs 3HAYCHHUS XMUMHYECKOW HayKd B KHU3HU COBPEMEHHOIO
oO1ecTBa, CIOCOOHOCTH BIAAETh JIOCTOBEPHON MH(pOpMaIMel 0 MepeOBbIX JOCTHKCHHUIX U
OTKPBITUSX MHPOBOM M OTEUYECTBEHHOW XMMHHU, 3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUSIX 00
yCTPOICTBE MUpPA U OOIIECTBA;

2) TPaKIAHCKOI0 BOCITUTAHHUS:

MPEJICTABIICHUsI O COLMAJIbHBIX HOPMax M MpaBUIaX MEXJIMYHOCTHBIX OTHOIICHUN B
KOJUIGKTHBE, =~ KOMMYHHKAaTUBHOM  KOMIIETEHTHOCTM B  OOIIECTBEHHO  TOJIE3HOM,
yueOHOHMCCIEe0BAaTENbCKON, TBOPUECKOM M JPYrMX BHAAX JESATENBHOCTH, TOTOBHOCTH K
pa3HOO0Opa3HO COBMECTHOM JEsTENbHOCTU IMPU BBINOJHEHUM Y4EeOHBIX, MO3HABATEIbHBIX
3aJ/1a4, BHIMOTHEHUH XUMHUYECKUX SKCIIEPUMEHTOB, CO3IaHUH YUEOHBIX TIPOEKTOB, CTPEMIICHUS
K B3aMMOINOHMMAaHHWIO M B3aMMOIIOMOIIM B TIpOIEcCe 3TOM y4eOHOM JeATENbHOCTH,
TOTOBHOCTH OIICHMBAaTh CBOE IIOBEJACHHWE M TMOCTYNKH CBOUX TOBApUUIEH € MO3UIMU
HPABCTBEHHBIX U NIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIE/ICTBUN MTOCTYIIKOB;

3) HeHHOCTH HAYYHOI 0 MO3HAHMS

MHUPOBO33PEHUYECKHE TPEACTAaBICHUS O BEIIECTBE W  XHMHUYECKOW  peakluw,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U COCTABJISIOIINE OCHOBY IS
MOHUMAHMUS CYIIHOCTH HAyYHOW KapTHHBI MHpa, MPEACTaBIEHUsS 00 OCHOBHBIX



3aKOHOMEPHOCTSX PAa3BUTHS MPUPOJIbI, B3AUMOCBS3IX YEJIOBEKA C MPUPOJAHON CPEOoM, O POIH
XUMUU B IO3HAHUU 3TUX 3aKOHOMEPHOCTEI;

MO3HABaTEIbHbIE MOTHUBBI, HAIPABIICHHbIC HA IOJYyYEHHE HOBBIX 3HAHUUA MO XHUMHH,
HEOOXOAUMBbIE JUIsi OOBSCHEHUsI HaOJIOaeMbIX MPOIECCOB M SBJICHUM, MO3HABATEIIHHOM,
WH(QOPMAIIMOHHON W YHUTATEIbCKOW KYJIbTYpbl, B TOM YHCJE HABBIKOB CaMOCTOSITEIHLHOMN
paboThl C y4eOHBIMU TEKCTaMH, CIPABOYHOW IUTEPATypOM, JOCTYMHBIMH TEXHUYECKHUMU
cpeacTBaMu MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEepec K OOy4eHHUIO U TMO3HAHUIO, JII0OO3HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUIO, TPOCKTHOM U UCCIIEAOBATEIbCKOM IEATEIbHOCTH, K OCO3HAHHOMY BEIOOPY
HaIPaBJICHHOCTU U YPOBHS OOy4YEeHHS B JaTbHEHIIIEM;

4) opMupoBaHus KYJIbTYPbI 310POBbS:

OCO3HaHUE IIEHHOCTHU J>KU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO,
YCTAHOBKM Ha 3J0POBBIM 00pa3 >KM3HU, OCO3HAHUE TOCIEJICTBUN M HENPHUATHE BPEIHBIX
NpUBBIUEK (YNOTpeOJIeHHs aJIKOroJisi, HAPKOTHUKOB, KypeHHs), HEOOXOAMMOCTH COOJIIO/IEHNUS
npaBusl 0€30MaCHOCTH TMPHU OOpaIlleHUH ¢ XUMUYECKUMH BEIIECTBAMHU B OBITY U pEaIbHOU
KU3HU;

5) Tpy/10BOr0 BOCIIUTAHMS

HWHTEpEeC K MPAKTUYECKOMY M3YyYEeHHIO TTpodeccuii U Tpyaa pa3IuyHOrO poja, YBaKEHUE
K TPyIy M pe3ylibTaTaM TPYJAOBOW JEATEIBHOCTH, B TOM YHCIE Ha OCHOBE MPUMEHCHHS
MPEAMETHBIX 3HAHUM TI0O XUMHUH, OCO3HAHHBIA BBIOOP WHIUBUIYATHHOW TPacKTOPUHU
MPOJIOJKEHHST 00pa30BaHUs C yYETOM JIMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEN, yCTeIHON MpodeCcCHOHANBHOMN NeATeTbHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHUHM, TOTOBHOCTD aJJalITUPOBATHCS B MPOGECCHOHATILHOM Cpe/Ie;

6) 9K0JIOrHYeCKOro BOCIIUTAHMS:

AKOJIOTMUYECKH 11eJIeCO00pa3HOe OTHOIIEHHE K MPUPOJIE KaK UCTOYHHKY JKU3HH Ha 3emie,
OCHOBE €€ CyIIeCTBOBaHMS, MOHUMAaHUE LIEHHOCTH 3J0pPOBOro U Oe3omacHoro odpasza »KU3HH,
OTBETCTBEHHOE OTHOIIEHHUE K COOCTBEHHOMY (HU3MUYECKOMY M TICUXMUYECKOMY 3/I0POBBIO,
OCO3HAHHWE IIEHHOCTH COOJIOJeHUS TMpaBui Oe30MacHOro TOBEACHHUS TNpuU padoTe ¢
BEIIECTBAMHU, a TAK)KE B CUTYAIIHsIX, YTPOXKAIOLIUX 3/I0POBBIO U JKU3HU JIIOJIEH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, TOJydaeMble MPH HU3YYECHUM XUMUU, JUISI PEIICHHUS
3a/la4, CBSI3aHHBIX C OKpYXKAIOIIeW TMPUPOTHOM Cpeaoi, Uil TOBBIIIEHUS YPOBHSA
HKOJIOTMYECKON KYJbTYpPbI, OCO3HAHMS TJIOOAIILHOTO XapakTepa 3KOJOTUYECKUX MpolieM U
MyTe UX pEelIeHUs TOCPEJACTBOM METOJOB XHMHH, JKOJIOTUYECKOTO MBIIUICHUS, YMEHUS
PYKOBOJICTBOBAThCSA UM B MTO3HABATENbHOM, KOMMYHUKATUBHOW U COIIMAILHOMN MPaKTHKE.

METANPEIMETHBIE PE3YJIbTATBI

B coctaBe meTampenMETHBIX pe3yJbTAaTOB BBIICISIIOT 3HAYMMBIC Ui (POPMHUPOBAHMUS
MHPOBO33pEHHUsI OOIIEHAYYHbIE MOHATUS (3aKOH, TEOPHs, MPUHITUI, THUIOTEe3a, (HaKT, cUucTema,
MpolLece, IKCIEPUMEHT U JIPYToe.), KOTOPBIE UCIIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
mpeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUU U3 3TUX MPEIMETOB (POPMUPOBATH MPECTABICHHE
O TIIEJIOCTHOW HAy4YyHOW KapTMHE MHUpa, W yHHBEpCaJdbHbIE Yy4ueOHBIE JIEHCTBUS
(mo3HaBaTeNbHbIE,  KOMMYHUKATUBHBIC,  PETYJISITHUBHBIE),  KOTOpble  00eCreYynBaroOT
dbopMUpOBaHHE TOTOBHOCTH K CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO
y4eOHOH JeATETLHOCTH.

Ilo3naBaTe/ibHbIE YyHUBEPCAJIbLHbIE Y4eOHbIE AeHCTBUS

ba3oBbie Jiornveckue 1eicTBU:

YMEHHUSI HCIOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOCHUM 3HAHUM:
pacKpbIBaTb CMBIC XUMHUYECKMX TOHSATUN (BBIAENSATH WX XapaKTepHblEe MPU3HAKH,
YCTaHABJIMBATh B3aMMOCBSI3b C IPYTUMU TOHSTHSIMH ), UCIIOJIB30BATh MOHATHUS I OObSICHEHUS



OTNIENbHBIX (PAKTOB W SIBJICHHM, BHIOMpATh OCHOBAaHUS W KPUTEPUU I KiIacCUPUKAINAA
XUMHYECKHX BEIIECTB W XUMHUYECKUX PEaKIWW, yCTAHABJIMBATH MPUIMHHO-CJICICTBCHHbBIC
CBSI3M MEXIYy OOBEKTaMH HW3YYCHHS, CTPOUTH JIOTUYECKUE PACCYXKICHUS (WHIYKTHBHBIC,
JIeTyKTUBHBIC, TIO AHAJIOTUH ), JIENAaTh BHIBOJBI U 3aKIIFOUCHUS;

YMEHHUE TPUMEHSATh B TPOIECCe TIO3HAHUS MOHATHS (IIPEJAMETHBIE M METAIPEIMETHBIC),
CUMBOJIMYECKHEC (3HAKOBBIC) MOJICIIH, UCIOJB3yeMbIe B XHMHH, MPEOOPa30BBIBATH MIUPOKO
MPUMCHSIEMbIC B XUMUHW MOJICIbHBIC MPEICTABICHIS — XUMAYECKUAN 3HAK (CHMBOJI 3JIEMEHTA),
XUMHYeckas (opMmyia W ypaBHEHHE XHMHUYECKOM pEakIuu — TpPH PEIEeHUU y4eOHO-
MO3HABATEIBHBIX 3a/ad, C Y4YETOM OSTUX MOJEIBHBIX TPEICTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIICCTBEHHBIC MPU3HAKU U3YYaeMBIX OOBEKTOB — XUMHUYECCKUX BEIICCTB U
XUMHYECKHX PEAKIUi, BBISABJIATH OOIIHE 3aKOHOMEPHOCTH, MPUYHHHO-CJICICTBCHHBIC CBSI3H U
MPOTUBOPEYHS B H3YyYaEMBIX TPOIECCaX U SIBJICHUSX.

Ba3oBble ncciienoBarebckue 1eHCTBHA:

YMEHHUE WCIOJIh30BaTh MOCTABICHHBIC BOMPOCHI B KAYECTBE WHCTPYMEHTA IO3HAHHUS, a
TAaKK€ B KaueCTBE OCHOBBI Ui (OPMHPOBAHHS THUIOTE3BI 1O TPOBEPKE MPABHILHOCTH
BBICKA3bIBACMBIX CYXKJICHUI;

MPUOOPETEHNE ONBITA IO IJIAHUPOBAHUIO, OPTaHHM3AIlMM U TPOBEJICHUI0 YUCHUYCCKUX
IKCIIEPUMEHTOB, YMCHHE HAOJII0/IaTh 3a XOJO0M IPOIEecca, CAMOCTOSTEIILHO MPOTHO3UPOBATH
€ro pe3yJbTaT, GOpMyIUPOBaTH 000OIIECHUS U BBIBOJIBI IT0 PE3yJIbTaTaM MPOBEIEHHOTO OIBITA,
WCCIIEZIOBAaHUSI, COCTABIISTh OTUYET O MPOJICIaHHON padoTe.

Pabora ¢ undopmanmueii:

yMEHHE BbIOMpaTh, AHAIM3UPOBATH M HMHTEPIPETHPOBATH HMHPOPMAIUIO PaA3TUUYHBIX
BUJOB M (OpM MpeICTaBIEHUs, TOTYy4YaeMyl U3 Pa3HbIX MCTOYHUKOB (HAYYHO-TIOMYJISIpHAS
JUTEpaTypa XUMHUYECKOTO COJAEp X aHHs, CIpaBOYHbIE MOcoOus, pecypcbl HMHTepHera),
KPUTHUYECKH OLIEHUBATH MPOTHUBOPEUYHUBYIO  HEJJOCTOBEPHYIO HH(POPMAIHUIO;

yMEHHE MPUMEHSTh pa3IuYHble METO/IbI M 3alPOCHl MIPU MOUCKE U 0TOOpe MH(pOpMaLIUU
U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAUMBIX JUIsl BHIMOJIHEHHUS Y4€OHBIX M MO3HABATEJbHBIX
3a/a4  ONpeAeNEHHOr0 TWIA, MNPHOOpPETeHHE OmbiTa B OOJACTH  HCIIOJIb30BaHUS
UH(POPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TE€XHOJIOTUH, OBJAQJCHHE KYJIbTYpOH aKTHUBHOTO
UCIIOJIb30BAHUS PA3IMYHBIX TOUCKOBBIX CHCTEM, CaMOCTOSTEIbHO BHIOUpATh ONTUMAIbHYIO
dbopMy mpencTaBieHUs UHPOPMAIMU M WUIIOCTPUPOBATH pEIIaeMble 33JaYd HECIIOKHBIMU
CXeMaMH, JuarpamMmmaMu, ApyruMu popmamu rpaduku U UX KOMOMHAIUSMU;

yMEHHE HCII0JIb30BaTh U aHAIM3UPOBATH B Mpollecce Y4eOHON M HCCIeN0BaTEIbCKOM
NEeSTENIbHOCTH WH(GOPMALMIO O BIMSHUM TPOMBIIUIEHHOCTH, CEIBCKOTO XO3siicTBa U
TpaHCIIOPTa Ha COCTOSIHUE OKPY>KaIOIEH TPUPOTHOMN CPEIbI.

KomMyHuKaTUBHbIE YHHBepcajibHbIe Y4eOHbIe JeiiCTBUS:

yMEHHs 3a7laBaTh BOMPOCHl (B XojA€ auanora W (WiId) AUCKYCCHH) TIO CYIIECTBY
oOcyxaeMoil Tembl, (HOPMYIHPOBATH CBOM TMPEIJIOKEHUS OTHOCUTEIHHO BBITIOIHEHUS
MPEIOKEHHOW 3a/1a4H;

YMEHHS TPEJCTABISATh TMOJYYCHHBIE pe3yJbTaThl IMO3HABATEIBHON JESTEIHHOCTH B
YCTHBIX W THMCBMEHHBIX TEKCTaX; JeJaTh TMPE3CHTAlMI0 Pe3yJbTaTOB BBINOJIHEHUS
XUMHYECKOTO  JKCIIEpPUMEHTa  (J1abopaTOpHOro  OmbITa, JaboparopHod  paboThl  TO
WCCJIeIOBAaHUIO CBOMCTB BEIIECTB, yUEOHOTO MPOEKTA);

yMEHHS Y4eOHOTO COTPYIHUYECTBA CO CBEPCTHHUKAMU B COBMECTHOW MO3HABATEIHHOU U
HCCIIEIOBATENBCKON JIEATETHPHOCTA TPH PEIICHWH BO3HUKAIOIIMX MPOOJIeM Ha OCHOBE y4éra
OOIIMX MHTEPECOB M COTJIACOBAHUS TO3MUIMI (00CYXIeHHUs, OOMEH MHEHUSMHU, «MO3TOBBIC
MITYPMBD», KOOPJWHAILIMS COBMECTHBIX JICHCTBHM, ONpPENEICHHE KPUTEPUEB IO OICHKE
KauecTBa BHINIOJIHEHHOW pabOThI U IpyTrue).



PeryiasiTuBHbIC YHHBeEpPCAJbHbIE y4eOHbIC 1eHCTBHUSA:

YMEHHE CaMOCTOATEIIBHO ONPEACIIATH LENH ACATEIBHOCTH, INIAHUPOBATh, OCYIIECTBIIATD,
KOHTPOJMPOBAaTh M IPH HEOOXOAMMOCTU KOPPEKTUPOBATH CBOKO JEATENBHOCTH, BBIOMPATH
HaumOosnee H(PQEeKTUBHBIE CIOCOOBI pElIEHHs Y4YeOHBIX M IO3HABaTEIbHBIX 3ajad,
CaMOCTOSITEIIBHO COCTAaBIIATh MM KOPPEKTHPOBATH IIPEMIOKEHHBIM aIrOpUTM ACUCTBHN IPH
BBINIOJIHEHUHU 33JaHUM ¢ YYETOM MOJyYEHHMS HOBBIX 3HAHMW 00 M3y4aeMbIX OOBEKTaX —
BEILIECTBAX M PEAKIUAX, OLICHUBATh COOTBETCTBHE MOJYYEHHOTO PE3YyJIbTATA 3asBJICHHON LIEIH,
YMEHHE HCTOJb30BaTh U aHAJTU3UPOBATH KOHTEKCTHI, IPEIaracMble B YCIIOBUH 3aJaHUN.

NPEAMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX peE3yJbTaTOB 10 OCBOCHHUIO OOSA3aTENBHOTO COAEpIKAHMS,
YCTaHOBJIGHHOTO JaHHOW ¢eaepanbHOM paboyell MporpaMMoi, BBIICNSIOT: OCBOCHHbIE
oOyyarolMMUCs Hay4yHble 3HAHMs, YMEHUS M CIOCOOBl AeHCTBUH, creunuduyeckue s
MpeIMETHON 005acTu «XUMHUSA», BUABI JEATEILHOCTH MO MOJYYEHHIO HOBOTO 3HAHUS, €ro
MHTEpIpeTaluy, NOpeoOpa3oBaHUI0 W TMPUMEHEHUI0 B PAa3IMYHBIX YYEOHBIX M HOBBIX
CUTyalUsX.

K xoniy obydenus B 8 kiacce npeaMeTHble pe3ysibTaThl HA 6a30BOM YPOBHE JIOJIKHBI
OTpaxkaTb CPOPMUPOBAHHOCTh Yy 00YHAIOIIMXCS YMEHUI:

® PACKPBIBATh CMBICI OCHOBHBIX XMMHMUYECKUX IOHATHI: aTOM, MOJIEKYJA, XUMUYECKUI
AJIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh (OJHOPOJHAs W HEOJHOPOAHAs),
BAJICHTHOCTh, OTHOCHUTEJIBHAS AaTOMHAsI U MOJIEKYJISIPHAsT Macca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJIIpHasi Macca, MaccoBasi J0JsI XMMHUYECKOIO 3JIEMEHTa B COCIUHEHUH, MOJIAPHBIA 00BEM,
OKCUJ, KHCIJIOTA, OCHOBAaHHUE, COJIb, OJJIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCIICHMUS,
XUMHUYECKasi peakius, KjJacCupuKalus peakinii: peakiiui COSIUHEHMS, PEaKIIMN Pa3JI0KEeHHUS,
peakuuy 3aMelIeHHs, peakuu OOMeHa, 3K30- M HHAOTEPMHUYECKHE pEaKIUH, TEeII0BON
s deKT peakuuu, SAPO aroma, FIEKTPOHHBIN CIONH aToMa, aTOMHas OpOUTallb, PaJuyC aroma,
XUMUYECKAsI CBS3b, MOJSPHAS U HEMOJSPHAs KOBAJEHTHAs CBS3b, MOHHAS CBSA3b, MOH, KATHOH,
aHUOH, PacTBOpP, MaccoBasi J10Jis BellecTBa (IIPOLEHTHAs KOHIIEHTPallKs) B paCTBOPE;

® JULTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHYECKUX MOHATHUH W MPUMEHATH 3TU
MOHSATHUS NPY ONIMCAHUU BEIIECTB U UX MPEBPAICHUI;

®JICTIOJIB30BAaTh XMMHUYECKYI0O CHUMBOJIMKY JUIS COCTaBJIeHHUS (OPMYJT BEIECTB U
YPaBHCHUN XUMUYECKUX PEAKIUM;

® OIIPE/ICTISATh BAJIEHTHOCTh AaTOMOB 3JIEMEHTOB B OMHApPHBIX COEAMHEHMSIX, CTENEHb
OKHUCJICHHS DJJEMEHTOB B OHHApHBIX COCIWHEHUSX, TMPUHAJISKHOCTh BEIIECTB K
ornpeAeEHHOMY KIIACCy COSIMHEHHM 1Mo (opMyrnaMm, BUJ XUMUYECKON CBs3U (KOBaJCHTHAs U
WOHHAs) B HEOPTAHUYECKUX COCTUHEHUSX;

epackpsiBaTh cMbica [lepuogmueckoro 3akona . . MenzaeneeBa: JeMOHCTPUPOBATH
MMOHMMAaHHE TIEPUOINYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX 3JIEMEHTOB OT UX MOJIOKEHUS
B llepuonnueckoil cucreme, 3aKOHOB COXPaHEHHUS MAacChbl BEIIECTB, MOCTOSHCTBA COCTAaBa,
aTOMHO-MOJIEKYJISIPHOTO yU€HUs1, 3aKOHa ABOIapo;

®ONUCHIBATh M XapakTepuszoBaTh Tabmuunyio (opmy Ileproanueckoir cUCTEMBI
XMMHUYECKUX 3JE€MEHTOB: pa3nyaTh MOHATHUS «IJ1aBHAs noArpynna (A-rpynmna)» u «1mobodHast
noarpynmna (b-rpymnmna)», mansie u OoJbIINE MEPHOJbI, COOTHOCUTH OOO3HAYEHHSI, KOTOPHIE
nMeroTcs B Tadsmie «lleproaudeckas cucteMa xuMudeckux 3meMenToB 1. 1. MenaeneeBay ¢
YUCJIOBBIMM XapaKTEPUCTUKAMH CTPOCHMSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsij
a1pa, o0IIee YUCII0 IEKTPOHOB M pacpeeTICHHE UX 110 SJIEKTPOHHBIM CIIOSIM);

e KJIaCCU(UIIPOBATH XUMHUECKUE JIEMEHThI, HEOPTaHMYECKUE BEIIECTBA, XMMUYECKHE
peaxiuu (10 YKCIy U COCTaBy YYaCTBYIOIIHNX B PEaKIIMH BEIIECTB, 10 TeIUIOBOMY 3 dekry);



® XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XMMHUUYECKHE CBOMCTBA BEIIECTB Pa3IUYHBIX
KJIACCOB, MOATBEPKJIasi OMMCAHUE NTPUMEPAMU MOJIEKYJISIPHBIX YPaBHEHUH COOTBETCTBYIOIINX
XUMHUYECKHUX PEAKIIN;

® [IPOrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHUMOCTU OT MX KAau€CTBEHHOI'O COCTaBa,
BO3MOHOCTHU MPOTEKAHUSI XUMUYECKUX MPEBPALICHUI B pa3IMYHBIX YCIOBUSIX;

® BLIUMCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO Macchl BEIIECTB, MAaCCOBYIO
JOJII0 XUMHUYECKOr0 3JIEMEHTa 1O (opMysie COEIMHEHHS, MACCOBYIO JIOJII0 BEUIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI IO YPAaBHEHUIO XUMUYECKOHN peaKiny;

®[IPUMEHATH OCHOBHBIEC ONEpPALMN MBICIUTENBHON AESITENbHOCTH — aHaJIU3 U CHHTE3,
CpaBHEHHE, 0000IleHHe, CUCTEMAaTU3aluI0, KIAacCU(UKALMIO, BBIABICHUE MPUYUHHO-
CIIEJICTBEHHBIX CBSI3€W — M H3Y4YEHUS CBOWCTB BEIIECTB M XUMHYECKHX PpEaKIIHd,
€CTECTBEHHO-HAay4YHblE METOJbl IO3HAHHUA — HAOMIOJIEHUE, H3MEpEHUe, MOJEIMpOBaHue,
AKCIIEPUMEHT (peasIbHbIN U MBICJICHHBIN);

eClle/IOBaTh MpPaBWJIAM TMOJb30BaHUS XUMHUYECKOW TMOCylol U J1ab0paTopHBIM
o0Opy/ZOBaHMEM, a TakKe MpaBujaM oOpalleHUs C BeElIeCTBAMH B COOTBETCTBUHU C
WHCTPYKLUMSIMU 110 BBITIOJHEHUIO J1a0OpPaTOPHBIX XWMHUYECKUX OIBITOB MO TMOJYYECHUIO H
coOupaHHIo ra3000pa3HbIX BEIIECTB (BOJOPOJA M KUCIOPOJA), MPUTOTOBICHUIO PACTBOPOB C
ONPEIICIIEHHOM MAacCCOBOM [IOJIEd PACTBOPEHHOTO BEUIECTBA, IUIAHUPOBATH M IPOBOIUTH
XUMHYECKHE IKCIEPUMEHTHI 10 PAaCIO3HABAHUIO PACTBOPOB IIEIOYEH M KUCIOT C MOMOIIBIO
MHIUKATOPOB (JIakMmyc, (heHospTanenH, METHIOPaHXK U IPYTHUE).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUJIACC
Ne HanmeHoBaHMe pa3jeiioB U Komsecrro wacos DJIeKTpOHHbIe (LN (POBbIE)
n/n TeM NMPOrpamMMbl Bcero Konrpoanunie Tpakriyeckue o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3nea 1. IlepBoHayaibHble XUHMHYECKHE MOHATHS
11 iﬁfgiongia; gggsf;zecxoﬁ 5) 2 bubmorexa LIOK
P https://m.edsoo.ru/7f41837c
12 BemecTBa 1 XuMu4ueckue 15 1 bu6moteka [IOK
peaknuu https://m.edsoo.ru/7f41837c
Wroro mo pazueny 20
Paspnen 2. BaxHeiiuue npeacTaBuTe/ M HEOPraHMYEeCKUX BELeCTB
21 Bosnyx. Kucnopon. Ilonsarue 06 6 bubnuoreka [JOK
OKCHIaxX https://m.edsoo.ru/7f41837c
29 Bopopon. [lonsitue o kucnorax u 8 1 bu6moreka [IOK
COJISX https://m.edsoo.ru/7f41837c
23 Bona. PactBopsr. [Tonsitue 06 5 1 1 bu6moreka [IOK
OCHOBaHHSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KIIACCHI 11 1 1 bu6mmoreka [IOK
HEOPraHUYeCKUX COETUHEHUI https://m.edsoo.ru/7f41837c
Hroro no pazgeny 30

Pasnen 3. llepuoauueckuii 3axoH u [lepuoguveckas cucrema xummuueckux iemMenToB /. U. MenpgesieeBa.
cBsi3b. OKHCJIUTEIbHO-BOCCTAHOBHUTEIbHbIE PEAKINH

Crtpoenue aToMoB. XUMHYECKAsl

[Tepunoandeckuii 3aKOH 1

31 Ilepuomnueckas cucrema 7 bu6mmoreka [JOK
' XUMHYECKUX 3eMeHTOB JI. 1. https://m.edso0.ru/7f41837¢c
MenneneeBa. CtpoeHue atoma
392 XuMH4YeCKas CB3b. 8 2 bu6mmoreka [JOK

OKHCIIUTEILHO-

https://m.edsoo.ru/7f41837¢c
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BOCCTAHOBUTCJIbHBIC PCAKIINN

Hroro no pazgeny 15 BH6H_HOTeKa LOK
https://m.edsoo.ru/7f41837c
PesepBHOE BpeMms 3 bubmmorexa LHOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68
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IHOYPOYHOE IINTAHUPOBAHHUE
8 KUIACC

No KoJunyecTBo yacoB Jata JJIeKTPOHHBbIE HU(PPOBHIE
u/n Tema ypoka Beero Konrtpoabubie | IlpakTuueckue W3ydenus o0pasoBaTejibHbIe
padoTsI padoThbI pecypchl
1 [Ipenmer xumuu. Posb xumMuu B )KU3HU 1 bubmmoreka [{OK
yenoBeka. Tena u BerecTra 01.09.2025 | https://m.edsoo.ru/ff0d210c
2 I bubmmoreka [{OK
OIUITHE O METOMAX TOSHAHMA B XHMHHI . 03.09.2025 | https://m.edsoo.ru/ff0d227e
[IpaxTueckas padota Ne 1 «IIpaBuia
3 paboTHI B Ta0OPATOPUU U TIPUEMBI 1 bubmuorexa [JOK
oOpareHus ¢ 1ab0paTOPHBIM 08.09.2025 | https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 Uuctele BemecTBa u cMecH. CriocoObl 1 bu6moreka [IOK
pasjiesieHus cMecei 10.09.2025 | https://m.edsoo.ru/ff0d26ca
[TpakTruueckas padota Ne 2 «Paznenenue BuGmuotexa LIOK
5 cMmecelt (Ha mpuMepe OYMCTKY TOBAPEHHOM 1 15.09.2025 | https://m.edsoo.ru/f0d28c8
COJIH)» T " '
6 ATOMBI 1 MOJICKYJTBI 1 bubmmorexa HOK
17.09.2025 | https://m.edsoo.ru/ff0d2a6c
7 XHUMHUYECKHUE JIEMEHTHI. 3HAKH (CUMBOJIBI) 1 bubnuoreka [JOK
XUMUYECKUX JIEMEHTOB 22.09.2025 | https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIOKHBIE BEIIECTBA 1 Brbmiorexa LOK
24.09.2025 | https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYIIIPHOE YYEHHE 1 bubmorexa HOK
29.09.2025 | https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSHCTBA COCTaBa BEIIECTB. Bu6miorexa LIOK
10 Xuwirieckas opuyia. Baxentaocts ! 01.10.2025 | https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKUX JIEMEHTOB
11 OrtHocHTeNnbHAS aTOMHAas Macca. 1 bu6nmoreka [JOK
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OTHOCHTENbHASI MOJICKYJISIpHAS Macca 06.10.2025 | https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHAYECKOTO AJIEMEHTA B bubmuoreka [JOK
COCIMHEHHU 08.10.2025 | https://m.edsoo.ru/ff0d350c
13 KomnnuectBo Bemecra. Mosbs. MossipHast bubnuorexa [JOK
Mmacca 13.10.2025 | https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKHE SIBJICHUSI. bubmmoreka [{OK
XUMHUYECKasi peaKius 15.10.2025 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBHs MPOTEKAHUS bubnnorexa [JOK
XUMHUYECKHX PEaKIUil 20.10.2025 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHs MacChl BEIIECTB. bubnnorexa [JOK
XUMHUYECKUE YPABHEHUSI 22.10.2025 | https://m.edsoo.ru/ff0d3b88
17 Beruncnenus koandecTBa, MacChl BEIIECTBA bu6moreka [IOK
10 YPaBHEHUSM XUMHYECCKUX PEaKIHi 27.10.2025 | https://m.edsoo.ru/ff0d5708
Krnaccudukarus XHMHIECKUX peaKIni Bubmiorexa [[OK
18 (COCTMHEHNA, PASTIOKCHUA, 3AMCIICHH, 05.11.2025 | https://m.eds00.ru/f0d3f34
obmeHa) T " '
M. B. JIoMOHOCOB — y4€HBIii- BuGmuotexa LIOK
19 OHIMIIOTIEAHCT. O606erHHe 1 10.11.2025 | https://m.edsoo.ru/ff0d40c4
cUCTeMaTH3alus 3HaHUH
20 KontponbHas padota Nel o teme bubmuorexa [JOK
«BerecTBa 1 XUMHUYECKUE PEAKIIHIDY 12.11.2025 | https://m.edsoo.ru/ff0d4290
Bo3nyx — cMech razos. CoctaB Bo3ayxa. BuGnuotexa LIOK
21 Kucxopon — saement u npocroe 17.11.2025 | https://m.edsoo.ru/ff0d448e
BemecTtBo. O30H
Ou3nyecKue U XUMHUIECKHE CBONCTBA Bubnorexa [IOK
22 KHCJIOpOJia (PeaKIuy OKUCICHUS, TOPEHHE). 19.11.2025 | https://m.edsoo.ru/ffod4614
[TonsiTue 06 oxcumax T " '
CriocoOslI MmosTydeHus: KUCI0po/ia B Bubmiorexa LIOK
23 Aab0paTOPHH 1 NPOMBIILICHHOCTH. 24.11.2025 | https://m.edsoo.ru/ff0d497a
[TpumeHenne Kucaopoaa
24 TennoBoi 3¢ peKT XMMHUECKON peakluy, bu6nuoreka [IOK
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MOHSTHE O TEPMOXUMHYECKOM YPaBHECHUH, 26.11.2025 | https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMUYECKHUX PEaAKIIHIX
TormBo (HedTh, yroiab U METaH). BuGniorexa [IOK

25 3arpAsHeHHE BO3IyXa, CHIOCOOEL ero 01.12.2025 |  https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAILICHUS
[TpakTaeckas padora Ne 3 o Teme Bubmorexa [IOK

26 «lonylenue u cobMpasme Kue0posa, 03.12.2025 |  https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY

27 Bozopox — aneMeHT U MpoCTOEe BEIIECTBO. bubnnorexa [JOK
HaxoxieHue B mpupo/ie 08.12.2025 | https://m.edsoo.ru/ff0d4dd0

28 du3nyecKre 1 XUMUYECKHE CBOMCTBA bubmmoreka [{OK
Bojiopoja. [IpuMeHeHne Bogopoaa 10.12.2025 | https://m.edsoo.ru/ff0d4dd0

29 [ToHsATHE 0 KUCITOTAX M COJISAX bubmorexa ITOK

15.12.2025 | https://m.edsoo.ru/ff0d50d2

30 CriocoOpl oTy4eHus BOJAOPO/1a B bubmuorexa [JOK
nabopaTopuu 17.12.2025 | https://m.edsoo.ru/ff0d4dd0
[TpakTruueckast pabota Ne 4 o Teme BuGmuotexa LIOK

31 «loxysetine 1 codipatie BOAOpOLa, 22.12.2025 | https://m.edsoo.ru/ff0d4f42
W3YYCHHE €TI0 CBOMCTBY

32 Monsipabiii 00b€M ra3oB. 3akoH ABOTaapo 24.12.9025 ﬁggg?/ﬁzziiﬁ’ﬁlﬁo d542¢
Berurcnenus o0bEMa, KOJMYeCTBa Butmiorexa LIOK

33 BCIIECTRaA rasa 10 €ro M3BECTHOMY 29.12.2025 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00BEMY
Brruucienust 00bEMOB ra3oB 1o BuGnuotexa LIOK

34 YPABICHIIO PEaltiitit fia OCHOBE 3aioHa 12.01.2026 | https:/m.eds00.ru/ff0d5708
00BEMHBIX OTHOIIICHUI ra30B

35 du3nYeCKUEe ¥ XMMHUYECKHE CBOMCTBA BOJIBI 14.01.2026 ﬁ'[lj[ISJsI'I;I/(r)r:eeI;jascI)lc)ol’Ilf/ffO 45872

36 CocraB ocHoBaHui. [TonsTue 06 bubmuoreka [JOK
WHIUKATOpax 19.01.2026 | https://m.edsoo.ru/ff0d59e2
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Bopa xak pactBoputens. HacbllieHHbIE U

37 HEHACBIIIEHHBIE PaCTBOPBL. MaccoBas 10s bubmorexa HOK
’ 21.01.2026 | https://m.edsoo.ru/ff0d5b40
BEII[ECTBA B PACTBOPE
[Tpaktuyeckas padora Ne 5 o reme
38 «[Ipurorosnenue pacTBOpoB ¢ bubnuorexa [JOK
OTpeeaEHHON MacCOBOM J0JIeH 26.01.2026 | https://m.edsoo.ru/ff0d5eba
PAacTBOPEHHOTO BEWIECTBA»
39 KonTponsnas pabora Ne2 no teme bubnnorexa [JOK
«Kucnopoa. Bogopoa. Bomay 28.01.2026 | https://m.edsoo.ru/ff0d6342
40 Oxkcunpl: cocTaB, Kiaccudukaus, bubnuoreka [JOK
HOMEHKJIaTypa 02.02.2026 | https://m.edsoo.ru/ff0d664e
IT HUE U XUMHUYECKHUE CBOMCTB
41 KI/?(.:]:]I'I};ITFGI—IH: OCHOBH:I:; u Zell\:I:(i)((;szHaIl)IX bubmorexa ITOK
’ 04.02.2026 | https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHUsI: COCTaB, KIacCU(pUKAIIHS, bubmuorexa [JOK
HOMEHKJIaTypa 09.02.2026 | https://m.edsoo.ru/ff0d67ca
43 [Tosnydenne n XuMHU4YECKUE CBOMCTBA bubmuorexa [JOK
OCHOBaHHH 11.02.2026 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, bu6mmoreka [IOK
HOMEHKJIATypa 16.02.2026 | https://m.edsoo.ru/ff0dfee2
45 [Tonydyenne u XuMHUYECKUE CBOMCTBA bubnuoreka [JOK
KUCIIOT 18.02.2026 | https://m.edsoo.ru/ffOdfee2
16 Conu (cpemHue): HOMEHKIIATypa, CIIoCOObI bubnmuoreka [JOK
[OJTyYEHHUs], XHMUYECKUE CBONCTBA 25.02.2026 | https://m.edsoo.ru/00ad9474
[TpakTuueckas padota Ne 6. Perenue
47 AKCIEPUMEHTAJIBHBIX 33/1a4 10 TEME bubnnoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTAaHHMYECKIX 02.03.2026 | https://m.edsoo.ru/00ad9b7c
COEOUHEHUIN
48 I'enernueckas cBsI3p MEXY KilacCaMu bu6mmoreka [JOK
HEOPraHUYECKUX COCTMHCHU I 04.03.2026 | https://m.edsoo.ru/00ad9a50
49 O0001IcHNEe B CHCTEMATH3alHs 3HAHU T bu6mmoreka [JOK
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11.03.2026 | https://m.edsoo.ru/00ad9ch2
50 | "Oonpare wrmoom noopranmoesi BuGmiorexa LIOK
o 16.03.2026 | https://m.edsoo.ru/00ad9ela
COeIMHCHUI
51 | xmetaconmn omesemmon Homme Bubmnorexa LIOK
) 18.03.2026 | https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJAHBIX JIEMEHTOB
ITepnoandueckwii 3axkoH u Ileproamueckas
52 | cncrewa ximmeckas ssevenon 1L 1. Bu6morera LIOK
T 23.03.2026 | https://m.edsoo.ru/00ada52¢c
MenpeneeBa
53 [Tepuoapl, Tpymnmbl, TOATPYIIIHI bubnmorexa LIOK
’ ’ 25.03.2026 | https://m.edsoo.ru/00ada52¢c
54 Crtpoenue atomoB. CoCTaB aTOMHBIX sIJIEP. bubmuorexa [JOK
H3oTomb! 06.04.2026 | https://m.edsoo.ru/00ada342
TPOEHHU KTPOHHBIX YeK aTOMOB
55 Snepl\fI)eeHToeBai—IIeepI/E;HqeCK(:)(IS?IO:HOCTeeMiI(}I 0I/I bubmorexa LIOK
T 08.04.2026 | https://m.edsoo.ru/00ada6bc
Meupeneena
o | T ot s B LOK
13.04.2026 | https://m.edsoo.ru/00ada824
cucteme JI. 1. Menaeneera
3nauenue [lepuoaumyeckoro 3akoHa ajis
57 pa3BUTHS Hayku U TipakTuku. /. . bubnuoreka [JOK
MeHeneeB — y4EHBIH, IeIaror u 15.04.2026 | https://m.edsoo.ru/00ada96e
IrpaKIaHUH
58 Eﬁiiﬁiﬁiﬁ:ﬁgz -3251-(1)1/?; /e ]I;I;IZpI/i)CCHI;'ICKaH Brbmorexa LJOK
20.04.2026 | https://m.edsoo.ru/00adb33c
poBepoyHas padbora
59 ngggggzg?Tgﬁioglnﬁﬁqneagyfm%» / bubmorexa [IOK
N ) 22.04.2026 | https://m.edsoo.ru/00adb486
Bcepoccuiickas npoepouHas pabota
60 DNEKTPOOTPULIATENIBHOCTh ATOMOB bubnuoreka [IOK
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XUMHYECKUX DIEMEHTOB 27.04.2026 | https://m.edsoo.ru/00adaab8
61 HonHas xuMudecKas CBI3b 1 buGmorexa LIOK
29.04.2026 | https://m.edsoo.ru/00adac34
62 KoBanenTHas nossipHasi XauMu4eckasi CBsI3b 1 bubmmorexa LHOK
04.05.2026 | https://m.edsoo.ru/00adaab8
63 KoBanenTHas HenossipHas XMMU4eCKas 1 bubnuorexa [JOK
CBSI3b 06.05.2026 | https://m.edsoo.ru/00adaab8
bubmnoreka [IOK
64 Crenens okuceHma 1 13.05.2026 https://m.edsc]i).ru/00adae28
65 OKHUCIUTETLHO-BOCCTAaHOBUTEIIHHBIC 1 bubmmoreka [{OK
peaKiuu 18.05.2026 | https://m.edsoo.ru/00adb076
66 OKHUCIUTETN U BOCCTAHOBHUTEIIH 1 bubmorexa LIOK
20.05.2026 | https://m.edsoo.ru/00adb076
67 | cneremamsanns smanmti no revc | Bubmoterca LIOK
25.05.2026 | https://m.edsoo.ru/00ad9ch2
«CTpoeHue atToma. XMMHYECKas CBA3b)»
68 PesepBubIit ypok. O6001eHNE 1 1 bubmuorexa [JOK
cUCTEMAaTH3aIUs 3HAHUHA 27.05.2026 | https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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MMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHSI OCHOBHOU
OBPA3OBATEJIbHOM ITPOTPAMMBI

8 KJIACC
Kon nposepsiemoro IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI OCBOEHHSI OCHOBHOI
pe3yJibTara 00pa30oBaTeIbHON MPOrpaMMbl OCHOBHOT0 0011Iero 00pa3oBaHusl
1 ITo teme: «IlepBOHaYanbHBIE XUMHYECKHAE MOHSATHUS»
pPacKphIBaTh CMBICI OCHOBHBIX XUMHUYECCKHX MOHSATHI: aTroM, MOJICKYJa,
XAMHYECKUN DIIEMEHT, IPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh
(omHOpOMHAS W HEOJHOPOIHAS), BAaJCHTHOCTh, OTHOCHTEIbHAS aTOMHAS W
MOJICKYJIIpHAs Macca, KOJHMYECTBO BEIIECTBA, MOJb, MOJIApHAs Macca,
1.1 MaccoBasi J0Jii XUMHUYECKOTO JJIEMEHTa B COCJIMHEHHH, MOJIAPHBIA OO0BEM,
XAMHYCCKas PEaKIus, KIacCH(UKANMS pEaKui: pPeaKIuu COCTUHEHUS,
peaKIuu Ppa3NIOKEHHUs, PEAKIUU 3aMEIICHUs, PEaKIuu OOMEHa, 3K30- |
SHAOTEPMHUUYECKHE PEAKIUH, TEIJIOBOM A(PPEKT peakiiu, pacTBOpP, MaccoBas
JI0JIs1 BerecTBa (IPOIEHTHASI KOHIICHTPAIINS) B PACTBOPE
12 WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKHX POHﬂTHﬁ Y IPUMEHSTH
9TH TIOHSATHUS TIPH OTIMCAHUHN BEIISCTB U UX MTPEBPANCHUI
13 MCTIOIMB30BATE XHMHUECKYIO CHMBOJIKY /Ul COCTABIICHIS (hopMysT BEIIECTB U
ypaBHEHUH XUMHUYECKUX PEAKITUI
14 pPacKpbIBaTh CMBIC] 3aKOHOB COXpPAaHEHHS MAacChl BEIISCTB, IOCTOSHCTBA
COCTaBa, aTOMHO-MOJICKYJIIPHOTO YUeHUs, 3aKOHA ABOTaIPO
1.5 OTIPEIEIIATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSIX
16 KJIaCCU(PUIIMPOBATH XUMUYECKHE PEeaKIUU (110 YHUCITY U COCTaBYy Y4aCTBYIOIINX
' B PEaKIIMH BEIIECTB, M0 TEIIOBOMY YD (PEKTy)
1.7 BBIYHCIISATH OTHOCUTENBEHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEILIECTB
18 BBIYHCIISATH MAacCOBYIO JIOJIIO XHMHYECKOTo 3jeMeHTa 1o (opmyre
COeIMHEHUS,
1.9 BBIUHCIISITH MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE
110 OPUMEHSTh E€CTECTBEHHOHAYYHBIE METOJbl TO3HaHWS — HaOI0JeHHeE,
U3MepeHne, MOJACIMPOBAHUE, SKCIIEPUMEHT (PEaJIbHbII U MBICIICHHBIN)
2 [To Teme: «BaxHeiine npecTaBUTEIN HEOPraHUIECKUX BELIECTBY
21 pPacKpbIBaTh CMBICI OCHOBHBIX XHMMHMUYECKHX MOHATHUNA: OKCHUJ, KHUCIOTa,
OCHOBaHUE, COJIb
29 OTIPEIeNATh MPUHAIICKHOCTH BEIIECTB K ONPEAeIEHHOMY KIIACCy COCIMHEHHIMA
' o Gopmymnam
2.3 KJIAaCCU(DUIIMPOBATH HEOPTAHUYECKHE BEIICCTBA
XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XUMHYECKHE CBOMCTBA BEIIECTB
24 pa3MuYHBIX KJIACCOB, MOATBEPKJAas OINUCAaHUE MPUMEpPAMU MOJEKYISIPHBIX
yYpaBHEHUN COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIH
POrHO3HPOBATh CBOICTBA BEIIECTB B 3aBUCHUMOCTH OT UX KayeCTBEHHOT'O
2.5 COCTaBa, BO3MOXKHOCTH MPOTEKAHMSI XUMUYECKUX MPEBPAICHUI B pa3TUYHbIX
YCIOBUSAX
CleI0BaTh MpaBWJIaM TOJIb30BAaHUS XUMHUYECKOW TMOCYION M 1ab0opaTOpHBIM
obopynoBaHHWeM, a TakKe TMpaBUiIaM OOpalleHuss ¢ BeIlecTBaMH B
COOTBETCTBUU C MHCTPYKIUSMHU TIO BBITIOJHEHUIO TA00OPATOPHBIX XUMHUYECKHX
2.6 OTBITOB MO MOJYYEHUIO M COOMpPAaHHUIO ra3000pa3HbIX BEIIEeCTB (BOAOpOAa U

KHCIIOPO/a), MPUTOTOBIIEHUIO PACTBOPOB C OINpPENETIEHHONW MacCOBOHM J0iel
pacTBOpPEHHOIO  BEUIECTBAa, IUIAHUPOBaTb U MPOBOJUTH  XUMHUYECKHE
9KCIEPUMEHTBHI 10 PACIIO3HABAHUIO PACTBOPOB ILEIOUYEH U KHCIOT C IIOMOIIBIO




WHAUKATOPOB (JakMyc, heHoNnPTaTCHH, METUIIOPAHXK U JPYTHe)

2.7

IIPOBOJIUTH PACUYETHI 10 YPABHEHHUIO XUMUYECKOM pEeaKIMU

ITo teme: «llepuonnueckuii 3axkoH u lleproguyeckas cucreMa XUMHUYECKHX
anementoB J[. W. MenneneeBa. CrpoeHue aToMoB. XUMUYECKas CBSI3b.
OKHCANTENBEHO-BOCCTAHOBUTEIBHBIE PEAKIITI

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX MOHATHI: SAOpo  aToMa,
JJIEKTPOHHBIA CJIOM aToMa, aToMHasi opOuTanb, paguyc aroMa, XUMHUYEcKas
CBSI3b, MOJISIPHAS U HENOJISIpHAsi KOBAJIGHTHAs! CBA3b, 3JIEKTPOOTPULATENBHOCTb,
MOHHAs CBSI3b, MOH, KATUOH, aHUOH, CTEIIEHb OKUCIICHUS

3.2

KJIaCCI/I(bI/IIII/IpOBaTI) XUMHNUYECCKUEC DJICMCHTHBI

3.3

OTIMCHIBATh U XapaKTepu3oBaTh Tabimunyto Gopmy Ilepronnueckoit cuctemsl
XUMHNYECKHUX 3JICMCHTOB: pas3indaTrb IIOHATHA «TrJIaBHasda nmoarpyiia
(Arpynna)» u «mobounas noxarpymnna (brpynma)», «Mambie» U «OOJbLINE
TIEPUOIBI

3.4

packpsiBaTh  cmbicit  [lepuogmueckoro  3akona .M.  Mennaeneesa:
JACMOHCTPUPOBATH IIOHUMAaHHue HCpHOJIH‘IeCKOfI 3aBUCHUMOCTH CBOMWCTB
XUMHUYCCKUX DJICMCHTOB OT UX ITOJIOKCHHUS B HepHO)IquCKOﬁ CHUCTEMCE

3.5

COOTHOCHUTh 00O3HAauYeHHs, KOTOphle MMelTcs B Tabnuue «llepuoanueckas
cucrema xuMuueckux osnemeHtoB .M. MenngeneeBay ¢ 4YHMCIOBBIMU
XapaKTEPUCTHKAMU CTPOEHHUS aTOMOB XHMHUYECKUX JIEMEHTOB (COCTaB U 3apsil
a1pa, 001Iee YUCIIO IEKTPOHOB U PaCIpeIeIeHUE UX MO 3JIEKTPOHHBIM CIIOSIM)

3.6

ONpCACIIATh CTCIICHb OKUCIICHUS 3JICMCHTOB B 6I/IHapHBIX COCAUMHECHUAX

3.7

OTpENeNaTh BHJ XUMHYECKONW CBA3M (KOBaJIEHTHAas W HOHHas) B
HEOPraHMYECKUX COCAMHEHUSIX




IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

8 KJIACC
Koxa ITpoBepsieMblii 3JIEMEHT COACPKAHUS
1 [TepBoHayanbHbIE XUMUYECKUE TTOHATHS
11 [Ipenmer xumuu. Posib XUMUM B )KU3HU YEJIOBEKA. XMMHS B CUCTEME HayK. Tena u BeniecTna.
dusnyecKkre CBOMCTBA BEHIECTB. ATperaTHOE COCTOSTHUE BEIIECTB
12 HOHs{TUHe 0 METoJlax Mo3HaHus B XxuMuu. YucTteie BemiecTBa U cMecu. CriocoObl pasneneHust
cMmeceit
13 ATOMBI U MOJIEKYJIbl. XUMHUUYECKHE 37IeMEHThI. CHMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpocThie

U CJIOKHBIE BElIeCTBA. ATOMHO-MOJIEKYJISIPHOE yUEHUE

Xumunyeckas popmyna. BalneHTHOCT, aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA
14 cocraBa BemecTB. OTHocuTeNnbHAs aTroMHas Macca. OTHOCHUTENbHAs MOJIEKYJspHas macca.
MaccoBast 10J11 XMMHYECKOTO 3JIEMEHTA B COCAMHEHUN

KonnuectBo BemectBa. Mosbs. MossipHast Macca. B3auMOCBSI3b KOTMYECTBA, MACChl M YK CIIA

15 i .
CTPYKTYPHBIX CAWHUIT BEIICCTBA. Pacuértrr no q)opMynaM XUMHNYCCKHUX COCINHECHUU

OuU3MYeCKue M XHUMHUYECKHE SBJICHUS. XUMHUYECKasl peakuuss W €€ MpU3HAKU. 3aKOH
1.6 COXpaHEHHUsI MacChl BEIIECTB. XHUMHYECKHE ypaBHeHUs. Kiaccuduramms XuMHUYECKHX
peakiuii (CoeTMHEHNs, Pa3JI0KEHUs, 3aMEIIeHHs, OOMeHa)

XUMUYECKUH SKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKON MOCYAOH, C MpaBHiiaMd paboThl B
naboparopuu U npuémMamu oOpailieHHus ¢ J1abopaTopHBIM O0OpPYIOBaHHUEM, H3y4YE€HUE U
omucaHne (U3NYECKUX CBOWCTB 0Opa3loB HEOPraHWYECKHX BEIIECTB, HAOIIO/IECHHUE
¢uznueckux (IUIaBlieHWE BOCKa, TassHUE JIbJla, pacTHUpaHUE caxapa B CTYNKe, KUIEHHE U
KOHJICHCALUS. BOJbI) U XMMHUYECKHX (TOpPEHHE CBEUH, MPOKAIMBAHHE MEIHOH MPOBOJIOKH,
B3aMMOJICIICTBUE MeJla C KHCJIOTOM) SIBJICHWHM, HAOMIOJIEHWEe W OINHCAHHWE TPU3HAKOB
1.7 MPOTEKAHUS XUMHUUYECKUX PEaKIUi (pa3sIoKeHHe caxapa, B3auMOJICHCTBHUE CEPHOM KHCIIOTHI C
xyopuaoM Oapwusi, pasnokeHue ruapokcuga menu(ll) mpum HarpeBaHum, B3aMMOJCHCTBHE
xkene3a ¢ pactBopoMm conu menu(ll), nzydenne croco6oB pazaeneHus cMmecerd (C TOMOIIBIO
MarHuTa, QWIbTPOBaHME, BBIMApUBAHUE, AUCTUIUIALMS, Xpomarorpadwus), MPOBEICHHE
OUMCTKU TOBApEHHON COJIM, HAOJIOIEHUWE U OINMCaHUE Pe3yIbTATOB IMPOBEICHUS OIbITA,
WUIIOCTPUPYIOIIETO  3aKOH  COXpaHEHUs  Macchl, CO3JaHHE  MOJENel  MOJeKyI
(1IIapoCTEP>KHEBBIX )

2 Baxwueitmme MMPEACTABUTCIIN HCOPraHMYCCKNX BCUICCTB

Bo3nyx — cmech razos. CocraB Bosmyxa. Kucmopon — saeMEHT U HpOCTOE BEIIECTBO.
Haxoxnenue kucimopoaa B mpupoae, (usnueckue W XUMHUYECKHE CBOMCTBa (peakiuu
2.1 ropenusi). Oxcunpl. Ilpumenenue xkuciopoga. CrocoObl mMoONyueHUs KHUCIOpoAa B
naboparopuu U npomelieHHocTH. KpyroBopot kucnopoaa B npupoze. O30H — alioTporiHas
MOAU(HUKAIUS KUCIOPOIa

TerutoBolt  >pdekT XUMHYECKOH peakuuH, TEePMOXHMMUYECKHUE YpPaBHEHHS, 5K30- U
2.2 SHJIOTEPMHUYECKUE peakiuu. TOIUIMBO: yrojb M METaH. 3arpsi3HeHHE BO3/yXa, YCHJICHHE
MApPHUKOBOTO 3P eKTa, pa3pylieHHe 030HOBOT'O CIIOs

Bonopox — anemeHT u npoctoe BemectBo. HaxoxxaeHne Bojiopoaa B Npupoje, pU3ndecKue u

2.3 .
XUMHYCCKHEC CBOUCTBA, IPUMCHCHHC, CIOCOOBI TNOJTYUCHUL. Kucnots! u conmu

2.4 MosnsipHblii 00bEM ra3oB. Pacu€Tsl 10 XUMHUUECKUM YpaBHEHUSIM

®dusnyeckue cBoiMcTBa Boabl. Boma kak pactBopurenb. PactBopsl. HacelmieHHble u
HEHACBHIIIEHHbIE pacTBOpbl. PacTBopuMOCTh BemiecTB B BoJe. MaccoBas J0Jis BELIECTBA B
2.5 pactBope. XUMHYECKUE cBOMCTBa Bosbl. OcHOBaHUs. Poib pacTBOPOB B MPUPOJIE U B KU3HU
yenoBeka. KpyroBopot Bojbl B npupojie. 3arpsi3HeHue MpUpoHbIX Boja. OXpaHa M OYMCTKa
MIPUPOJHBIX BOJI

2.6 Knaccudukanuss Heopranumueckux coeauHeHuil. Oxkcuapl.  Kiaccudukanuus OKCHJIOB:




cojeoOpa3yrome (OCHOBHBIC, KHCIOTHbIE, aM(OTEepHbIE) H  HEcoJeoOpa3yromue.
Homenknarypa oxcuaoB. Pusndeckue M XHUMHUYECKHE CBOMCTBA OKCuAOB. llosyuenue
OKCHJIOB

2.7

OcnoBanms. Krnaccupukanuss OCHOBaHHMM: MIEIOYM W HEPACTBOPUMBIE OCHOBAHHUSI.
Homenknarypa ocHoBanmii. Pu3nYecKUe U XMMHUYECKHE CBOMCTBAa OCHOBaHMM. [lomyuyenue
OCHOBAaHUHI

2.8

Kucnotel. Knaccudpukamust kucnor. Homenknatypa kuciaor. Ou3MUEcKHe M XUMHUYECKHE
cBoricTBa KUCNOT. Pan akruBHocTn MetaiioB H.H. bekerosa. [lonydyenue kuciaor

2.9

Conu. Homenknarypa coseil. @u3nueckue U XuMuieckue cBoricta cojieil. [lonydyenue coneit

2.10

I'eneTnueckas cBSI3b MCKAY KiTaCCaMH HCOPraHUYCCKUX COGI[I/IHGHI/Iﬁ

2.11

XUMHUYECKUH HKCTIEPUMEHT: KaueCTBEHHOE OIPEICTICHHE COACPIKaHUs KACIOPOIa B BO3/yXeE,
MoJIydeHne, COOMpaHWe, paclo3HaBaHWE W M3y4YCHHWE CBOWCTB KHCJIOPOAa, HaOIIO/IeHUE
B3aMMO/ICHCTBHSI BEIIECTB C KHCJIOPOJAOM W YCIOBHS BO3HUKHOBEHHS W TPEKpaIICHUS
ropeHust (mokapa), O3HAKOMJICHHE C 0Opa3llaMd OKCHJOB W ONHCAaHHUE WX CBOMUCTB,
MoJy4eHue, coOupaHue, pacro3HaBaHUE U W3yYEHUE CBOWCTB BOJOpoJa (TOpeHue),
B3auMojieiicTBue  Bogopoga ¢ okcugom  memu(ll)  (Bo3MOXHO — HMCTHOJB30BaHUE
BHJIeOMaTepUaloB), HaOIOAeHHE 00pa3lloB BELIECTB KOJIMYECTBOM | MOJb, HCCIEI0BaHUE
0COOEHHOCTEH pPACTBOpPEHMsI BEIIECTB C pAa3IMYHONH PACTBOPUMOCTBIO, TIPHTOTOBIICHHUE
pacTBOPOB C OMPEACIEHHON MacCOBOW JI0JIEM pacTBOPEHHOTO BEIIECTBA, B3aUMOJIECHCTBHUE
BOJIbl C METaJulaMU (HaTpUeM M KajiblFieM) (BO3MOXHO HCIIOJIb30BaHHUE BHAEOMAaTEpUANIOB),
OTIpe/IeICHuEe PACTBOPOB KHUCIOT M WIENOYEH C TOMOIIBI0 HHIMKATOPOB, HCCIEIOBAaHUE
00pa3IoB HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KIACCOB, HAOMIOACHNE M3MEHEHUS! OKPACKH
WHJIMKATOPOB B pACTBOpaxX KUCIIOT U IIeJ0ueH, n3ydeHue B3aumoaeiicteus okcuaa meau(ll) c
pacTBOPOM CEpPHOM KHCIJIOTHI, KUCIOT C METalIaMHU, PEeakluil HEeUTpalu3aluu, MOJTy4EeHHE
HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJIHOTO MeTajula JPYrMM M3 pacTBopa COJH,
pelieHre SKCIEepUMEHTaJbHBIX 337ady 1o Teme «BaxHeilmue Kiacchl HEOPraHMYECKUX
COEIUHEHUIN

[Tepuonnueckuii 3akoH u [lepuoandeckas cucteMa XuMH4eckux annementos .M.
MenneneeBa. CtpoeHue aTOMOB. XUMH4YECKas CBsA3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIIHHBIC
peaKIuu

3.1

[lepBbie MOMBITKU KiIaccU(PUKALMK XUMHUYECKUX 31eMEHTOB. [loHsATHE O rpynmmax CXOAHBIX
AJIEMEHTOB (IIEJIOYHbIE M MIEIOYHO3EMENbHbIE METalIbl, TajoreHbl, WHEPTHBIC Ta3bl).
DneMeHTbI, KOTOpble 00pa3yoT aM(pOTepHbIE OKCUIbI U THIPOKCHIbI

3.2

Ilepuoanueckuii 3akoH. Ileproandeckast cucrema xumMuuecknux aneMmeHToB J.1. Menneneesa.
KopoTkonepuonnas u amuHHONEpHoaHas ¢GopMbl [leproanueckoil CUCTEMbl XUMHYECKHX
anemeHtoB J[.M. Menneneesa. Ilepuoasl u rpynnbl. PU3WYECKUNA CMBICI HOPSAKOBOIO
HOMEpa, HOMEpPOB NIEPHOJIA U TPYIIIbI FJIEMEHTA

3.3

Crpoenue aromoB. CoctaB aToMHBIX snep. M3otomnbl. DnekTpoHbl. CTPOCHHE 3JIEKTPOHHBIX
obosiouek aromMoB mepBbiXx 20 xumudeckux snemeHToB Ilepmommueckoir cuctemsl [I.U.
MenneneeBa. XapakTepUCTUKAa XMMHUYECKOTO JJIEMEHTAa II0 €ro  IOJIOKEHUIO B
[Tepuonnueckont cucreme JI.1. Menneneesa

3.4

3aKOHOMEPHOCTH M3MEHEHUS pajnyca aTOMOB XMMHUYECKUX JJIEMEHTOB, METAUNIMYECKUX U
HEMETAJNIMYECKUX CBOMCTB IO IpynmnaMm U nepuoaaM. 3HadeHue [leproaudeckoro 3akoHa u
IleproanuecKkoil CHUCTEMBl XUMHUYECKHUX DJIEMEHTOB Ul pa3BUTUSA HaykKd U mpaktuku. .M.
MeneneeB — y4EHBIN U IPasKIaHUH

3.5

XuMHu4eckas CBA3b. KoBanenThas (HOJ’IHpHaSI )51 HCHOHHpHaH) CBA3b.
3J'ICKTpOOTpI/II_IaTCJILHOCTB XHMHUYECKHUX dIeMeHTOB. loHHas CBI3b

3.6

Crenenpb okuciaeHus. OKUCIUTEIFHOBOCCTAHOBUTEIBHEIC pCaKkIuu. Hpoueccm OKHUCIICHUSA U
BoccTaHoBIeHUA. OKHCIUTENN U BOCCTAHOBUTEIIN

3.7

XUMHUYSCKHM OKCIICPUMCHT:. HU3YUCHUC o6pa3u013 BCIICCTB MCTAJIOB MW HCMCTAJJIOB,




B321PIMOI[€I>1CTBPIC THAPOKCHU A HUHKA C paCTBOpAMU KUCIIOT U IJ.ICJIO‘ICI\/JI, MMPpOBCACHUC OIIBITOB,
WJUTIOCTPUPYIOLIUX  TPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakiuuil (TopeHwue,
pPEaKLMK PA3JI0KEHHUS, COSTUHECHUSI)




INPOBEPAEMBIE HA OI' IO XUMHUHU TPEBOBAHUS K PE3YJBTATAM
OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM IMTPOIT'PAMMBI OCHOBHOI'O
OBLIET'O OBPA30OBAHUA

Kon
NpoBePsiEMOro
TpeOOBaHUS

HpOBepﬂeMble TpeﬁoBaHHH K IIPE€IAMETHBLIM peE3yjabTaTaM 0a3zoBoro YPOBHSI OCBOCHUSA
OCHOBHOM 06p330BaTeﬂbHOﬁ nporpaMmmMmbl OCHOBHOI'O 001ero 06p330BaHI/Iﬂ Ha OCHOBE€
eroc

1

IIpencraBnenue:

11

0 TMO3HABAEMOCTH SIBJICHWUH TPHUPOJBI, TOHUMAaHHWE OOBEKTUBHOW 3HAYMMOCTH OCHOB
XMMHMUYECKOM HayKHM KaK OOJIACTM COBPEMEHHOI0 €CTECTBO3HAHHWS, KOMIIOHEHTa OOIen
KYJIbTYpPbI U MPAKTUYECKOH AEATEIbHOCTH YEJIOBEKA B YCIOBHUSIX COBPEMEHHOIO O0IECTBA;
MTOHMMAaHKHE MECTa XUMUU CPEJH IPYTHX €CTECTBEHHBIX HayK

1.2

0 HAY4YHBIX MCTOJAAaX IIO3HAHHWA, B TOM YHCIC ISKCICPUMCHTAJIBHBIX W TCOPCTHYCCKHUX
MCTOJaxX HCCICAOBAHUA BCIICCTB HW  U3YYCHHUA XHUMHYCCKHUX peaKHHﬁ; YMCHUC
HCITIOJIB30BAaTh MOJCIIN IJIA 00BICHEHUS CTPOCHUSA aTOMOB U MOJICKYIJI

1.3

0 cdepax npodeccMOHATBHON NEATEIPHOCTH, CBS3aHHBIX C XMMHEH M COBPEMEHHBIMHU
TEXHOJOIusiMM, OCHOBAHHBIMHM Ha JOCTHKCHUIX XUMHYECKOH HAayKH, YTO IIO3BOJIUT
oOyuaronuMcsl paccMaTpuBaTh XMMHIO Kak cdepy cBoeil Oymymieil mpodeccroHanbHON
NEeSITEeIbHOCTH U CJeJlaTh OCO3HAHHBIM BBIOOP XMMHMM Kak HPO(UIBHOIO MpeaMeTa Mpu
Tepexo/ie Ha yPOBEHb CPeHETo 0011ero 0opa3oBaHus

Biagenue cuctemModl XMMHMYECKMX 3HAHMM M yMEHUE NPHUMEHSATh CHUCTEMY XHUMHYECKUX
3HaHUM, KOTOpask BKJIFOYAET:

2.1

Ba)KHEHIIINE XUMHUYECKHE TOHITHS: XMUMHUYECKHH SJIEMEHT, aToM, MOJIEKYJa, BEIIECTBO,
MPOCTOE W CIIOKHOE BEIIECTBO, OJHOPOJHAS M HEOTHOPOIHAs CMECh, OTHOCHTEIbHBIC
aTOMHasl M MOJICKYJISIPHAsI MacChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI Macca, MOJISIPHBIT
00BEM, OKCHJ, KHUCIIOTa, OCHOBAHHME, COJb (CpEmHss), XMUMHYECKas PEaKIus, PEaKIuu
COCIIMHEHUS, PEAKIMU PA3JIOKEHHs, PEaKIWW 3aMEHICHUS, peakiuu OOMEHa, TEeIUIOBOH
3pQPEeKT peakmuu, 5K30- W OHAOTEPMUYECKHE pEaKIMW, pacTBOp, MaccoBas oI
XHMHYECKOTO JJIEMEHTa B COCIMHEHHM, MAaccoBas JOJII M IPOICHTHAs KOHIICHTpAIIWs
BEIIECTBAa B PACTBOPE, S/IPO aTOMa, SJICKTPOHHBIA CIIOM aTtoMa, aTOMHAasi OpOUTAITb, PaIyC
aToMa, BAJICHTHOCTb, CTEICHb OKUCIICHHS, XUMHYECKas CBSI3b, AJIEKTPOOTPHUIIATEIHLHOCTD,
NOJISipHAsE M HEMOJSIpHAs KOBAICHTHAs CBSI3b, HWOHHAs CBS3b, METAJIMYECKas CBS3b,
KpUCTAUIMYECKass pemérka (aTroMHasi, WOHHAs, METaUTMYecKas, MOJCKYIsIpHas), HOH,
KaTHOH, aHWUOH, JJICKTPOJIUT M HEIEKTPOJIUT, JICKTPOIUTHYUECKAS JAUCCOIMAIUS, PEaKIHH
MOHHOTO  OOMEHa,  OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIC  PEAKIUHM, OKHCIHTEIb U
BOCCTAaHOBHTE]Ib, OKUCJICHHE W BOCCTAHOBJICHHE, 3JICKTPOJIA3, XHMMHUYECKOEC DPaBHOBECHE,
oOpaTvMbIe 1 HEOOPATUMBIC PEaKIMH, CKOPOCTh XUMHUYECKON peakuuu, kataimusarop, [1/1K,
KOPPO3UsI METAJUIOB, CILJIABbI

2.2

OCHOBOIIOJAararomue 3aKOHbI XHMHH: 3aKOH COXpPAaHCHHA MAacCChI, HCpI/IOI[I/I‘ICCKI/Iﬁ 3aKOH
[[I/I MeHI[eJ'IeeBa, 3aKOH IIOCTOAHCTBA COCTaBa, 3aKOH ABOl"aI[pO

2.3

TCOPUHN XUMHUHU: ATOMHO-MOJICKYJISIpHAA TCOPUS, TCOPHUAL BHCKTPOHHTHQCCKOIZ JAUCCoOHan

Brnanenne ocHOBaMM XHMHUYECKOM I'paMOTHOCTH, BKJIFOYAIOIICH:

3.1

yYMEHHE NpPaBUJIBHO HCIOJb30BATh H3yUEHHBIE BEIIECTBA M MaTepuaybl (B TOM 4YHCIeE
MUHEpalbHble YAOOpEHMs, METaljbl M CIUIaBbl, HPOJYKTHl NEpepabOTKU MPHPOTIHBIX
HCTOYHHUKOB YIJIEBOJOPOJOB (YIIs, MPHUPOJHOrO rasza, HedTu) B OBITY, CEIBCKOM
X034HCTBE, Ha MPOM3BOJCTBE U TMOHMMAaHUE 3HAYEHUs KHUPOB, OEIKOB, YIIIEBOJIOB JUIS
OpraHM3Ma 4YeJIOBEKa; YMEHHE IPOTHO3MPOBATH BIMSHHUE BEIIECTB M XUMHYECKHUX
ITPOLIECCOB HA OPraHU3M 4eJIOBEKA M OKPYKAIOIIYIO0 IPUPOJHYIO CpELy

3.2

YMCHHUC UHTCIPUPOBATD XUMHWYCCKNUEC 3HAHUSA CO SHAHUSAMU OAPYTUX y‘-ICGHBIX npecamMcTOB

3.3

HaJIMYKME OMbITa PabOTHl C Pa3IMYHBIMU UCTOYHUKAMHU MH(POPMALIUHU 110 XUMUH (HaydHAs U
HAy4YHO-TIONYJISIpHAst IUTEpaTypa, CJIOBapH, CIPABOYHUKU, HHTEPHET-PECYPCHI)




YMCHHC 00BEKTHBHO OLICHUBATH I/IHq)OpMaI_II/IIO 0 BCIICCTBAX, HX MNPCBpalICHUAX U

3.4 MPAKTUYECKOM TMPUMEHEHWM M YMEHHE WCIIOJIb30BaTh €€ Uil pelieHus y4eOHO-
[MO3HABaTE/IbHBIX 3aa4
Brnagenue ocHOBaMHU MOHSTHUIHOTO ammapaTta W CHUMBOJHYECKOTO S3bIKA XUMHH IS
4 coctaBiieHUsT (OPMYJI HEOPTaHWYCCKHX BEIISCTB, YPAaBHCHUW XUMHYECKHX PCAKIU;
ocHoBamu xuMudeckoit HomeHknaTypbl (IUPAC u TpuBHanbHON)
YMeHue 00BACHATH CBSI3b MOJIOKEHHS JIeMeHTa B [lepnoanyeckoil CuCTeMe ¢ YHCIOBBIMU
5 XapaKTePUCTHKAMHU CTPOCHHUS aTOMOB XHMHYECKHX JJIEMEHTOB (COCTaB W 3apsj sapa,
oOIee YHCIo 3JICKTPOHOB), paclpeesieHUEM JJIEKTPOHOB IO JHEPreTHYCCKUM YPOBHSIM
ATOMOB TIEPBBIX TPEX MEPHUOJIOB, KU M KAJIIIUs
[IpencraBieHre 0 MEPUOTUICCKON 3aBUCUMOCTH CBOMCTB XHMHUYECKUX JIEMEHTOB (Pajiiyc
5 aToMa, D3JEKTPOOTPHUIIATEIIBHOCT), TPOCTBIX U CIOXKHBIX BEIIECTB OT TIOJOKEHUS
aneMeHTOB B [lepuomuveckoil cucreme (B MalbIX MEPHOJAX W TJIABHBIX MOITPYIIaxX) U
AJIEKTPOHHOTO CTPOCHUS aTOMa
7 YMmenue knaccuuuupoBarh:
7.1 XUMHUYECKHE DIIEMEHTBI
7.2 HEOPraHMYECKHE BEIIECTBA
7.3 XUMUYECKUE PEAKIIUU
8 YMeHue onpenensiTh:
8.1 BAJICHTHOCTD M CTEIICHb OKUCIICHUST XHUMHUYECKUX JICMEHTOB, 3apsij] HOHA
8.2 BHJT XUMHYECKOU CBSI3U M THIT KPUCTATMYECKON CTPYKTYPHI B COSTMHEHUSIX
8.3 XapaKkTep Cpelbl B BOJHBIX PACTBOPAX BEIIECTB (KHCIOT, OCHOBAHHI)
8.4 OKHCIIMTEIIh U1 BOCCTAHOBUTEITh
9 YMeHne xapakTepu30BaTh GU3NUECKUE U XUMUYECKHIE CBOMCTRA!
91 MPOCTHIX BEMIECTB (KHUCIOPOJ, 030H, BOJOPOM, TpaduT, aamas, KpeMHHH, a30T, ¢ocdop,
cepa, XJIOp, HaTPUM, KaJIWi, MarHui, KaJabIlui, aTFOMUHUN, KEJIE30)
CJIOKHBIX BEIIIECTB, B TOM YHCJIE€ MX BOJHBIX PacTBOPOB (BOJa, aMMHAK, XJIOPOBOJOPOI,
CEpOBOJOPO, OKCHABI W THUAPOKCHAbl MeTaiioB |-IIA rpymm, amomunms, memm (1),
9.2 nuHKa, xxenesa (11 u 1), okcuasr yrinepona (1l u 1V), kpemuus (1V), azora u docdopa (11l u
V), ceput (IV u VI), cepuucras, cepHas, a3oTucras, azoTHas, (GocdopHas, yrojapHas,
KpPEMHHEBasl KUCJIOTa U UX COJIH)
MMPOTHO3UPOBATh M XapaKTepU30BaTh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX COCTaBa U
9.3 CTPOCHHMSI, IPUMEHECHHE BEIIECTB B 3aBUCUMOCTH OT UX CBOMCTB, BO3MOYKHOCTbD IPOTEKAHHUS
XMUMHUYECKUX MPEBPAIICHUN B PA3IUYHBIX YCIOBUAX
10 YMeHue cocTaBiIsITh MOJIEKYJSIPHbIC M HOHHBIE YPaBHEHUS PEAKIIHiA, B TOM YHUCIIE:
10.1 peakIyii HFOHHOTO OOMeHa
10.2 OKUCIIUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIIHMA
103 WUTIOCTPUPYIOIINX XUMUYECKHE CBOWCTBA M3YYEHHBIX KIACCOB (TPYII) HEOPTraHMYECKUX
BCIIICCTB
104 MOATBEPHKIAIOIIUX TEHETHUECKYIO B3aUMOCBSI3b MKy HUMU
11 VMeHHe BBIUUCISTH (TIPOBOJUTH PACUETHI):
111 OTHOCUTENIbHYIO MOJEKYISPHYI0 M MOJSPHYIO MAacChl BEHIECTB, MAacCOBYIO JIOJIIO
XUMHUYECKOTO 3JIEMEHTA B COCIUHEHUU
11.2 MAacCCOBYIO JIOJIFO BEUIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00beM Ira3oB
114 M0 ypaBHEHUSM XUMUYECKUX peaKIUi U HaXOIUTh KOJHMYECTBO BEUIECTBA, 0OBEM U Maccy

PCarcHTOB UK ITPOAYKTOB pCAKIINN




12

Brnanenue (3HaHWE OCHOB):

121

OCHOBHBIMHM MCTOAAaMH HAYYHOI'0 ITO3HAHHWA (HaGJIIO[[eHI/Ie, HU3MCPCHHUEC, OSKCIICPUMCHT,
MO[[GJ'H/IpOBaHI/IC) npu HN3Yy4YCHHUU BCIIICCTB u XUMHNYCCKHUX HBHCHHﬁ; YMCHUC
copMyIupoBaTh NpoOIEMy U IPEATIOKUTH IMTYTH €€ PeLICHHS

12.2

0e301acHOi pabOTHl C XUMUYECKIMH BEIIECTBAMH, XUMUYECKOH IMOCYI0H 1 1a00paTOPHBIM
000pyTI0BaHUEM

12.3

npaBUjIaMu 0€30TacHOTO OOpaIleHUs] ¢ BEUIECTBAMH, HCIIOJIB3YEMBIMH B IMOBCETHEBHOMN
YKU3HHU, IPaBUIIaMU TIOBEJICHUS B LEJISIX COEPEKEHUS 340POBbs U OKPYXKAIOIIed NMPUpOJHON
Cpelibl; IOHUMaHUE Bpeia (0MacHOCTH) BO3EHCTBHSI Ha KUBbIE OPTaHU3Mbl ONPEAEIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIIIEHUS M MTPEIOTBPAIIECHHS HX BPEIHOTO BO3JICHCTBUS

13

Hanmmume MPAKTUYCCKUX HABBIKOB IIJIAHUPOBAHWUA W OCYIICCTBJICHUA  CICAYIOIIUX
XUMHUYCCKHUX SKCIICPUMCHTOB!

13.1

M3y4YeHUE U ONMHCAHHE (PU3UUYECKUX CBONCTB BEIIECTB; O3HAKOMJICHHE C (DU3UYECKUMH U
XUMHYECKUMH  SBJICHUSMH;  ONBIThI, WUIIOCTPUPYIOIIUE TPU3HAKH  NPOTEKAHUS
XUMHUUYECKUX PEaKINil

13.2

H3yUYeHHE CIIOCOO0B pa3IeICHHs CMeCei

13.3

MOJTYy4EHUE KHCIOPOJa U U3YYEHHE €r0 CBOMCTB; IMOJYYEHHE BOJOPOAA U M3YyYEHUE €ro
CBOMCTB; MOJIy4YEHUE YTIEKHUCIIOTO ra3a U U3y4EeHHUE €ro CBOMCTB; MOJYYECHHE aMMHUAKa U
W3yYECHHUE €ro CBONCTB

13.4

IIPUTOTOBJIEHUE PACTBOPOB € ONPEACIEHHON MaCCOBOM JIOJIEH PACTBOPEHHOTO BEIECTBA

135

MIPUMEHEHHE WHIUKATOPOB (JJaKkMyca, METWJIOpawka U ¢eHoNpTaienHa) 1 OnpeIeacHus
XapakTepa cpelibl B pacTBOPax KHCJIOT M HIEJOYEH

13.6

HCCTIeIOBaHUE U OTHMCAHNE CBOMCTB HEOPraHWYECKUX BEILIECTB PA3JIMUHBIX KJIACCOB; U3YUCHUE
B3aUMOJICUCTBHSL KUCJIOT C METaUlaMHM, OKCHJaMH METaUIOB, PpPAacTBOPUMBIMH U
HEpacTBOPUMBIMU  OCHOBAaHHMSIMH, COJIIMHM; TIOJIy4Y€HHE HEpPacCTBOPUMBIX OCHOBAHMIA;
BBITECHEHHE OJHOrO MeTajjla JPYrdM M3 pacTBOpa COJIM; HCCIIeNOoBaHHE aM(pOTEPHBIX
CBOMCTB I'MAPOKCUIOB aTIOMUHUS U LIMHKA

13.7

PEIICHUE JBKCICPUMCHTAJIBHBIX 3aJlad II0 TEMaM: «OCHOBHBIE KJIACCHI HCOPIraHUYICCKUX
COCﬂHHGHHﬁ)); ((BJ'ICKTpOJ'II/ITI/I‘ICCKaH JUCCOLIalUsI», «BakHelme HEMETaUIbl W UX
COCAUHECHUA,

13.8

XUMUYECKHE SKCIIEPUMEHTBI, HIUTFOCTPUPYIOIINE MPU3HAKU MPOTEKAHUS PEaKIU HOHHOTO
oOMeHa; KavyeCTBEHHBIC PEAKIMM Ha TNPUCYTCTBYIOIIME B BOJHBIX pAcTBOpax HOHBI:
XJIOpUA-, OpOMUI-, HOAH-, CYIbdaT-, pocdar-, KapOOHAT-, CUITMKAT-aHUOHBI, THIPOKCH]I-
WOHBI, KATHOHBI aMMOHHSI, MAarHUsI, KaJIbIIUs, AIFOMUHMS, XKele3a (2+) u xkenesa (3+), menu
(2+), nuHKa

14

YmMmenue:

141

NpEACTaBJIATh PE3YyJIbTAThl SKCIICPUMCHTA B (bopMe BBIBOJOB, 1OKAa3aTCJILCTB, Fpaq)I/IKOB u
Ta6J'II/II_[ " BBIABJIATH OMIIMPHUYCCKUC 3AKOHOMCPHOCTH

14.2

YCTAHABJIMBATh CBA3U MCXKIAY PCaAJIbHO Ha6J'II-O,I[aCMBIMI/I XUMHUYCCKUMHU SBJICHUAMHU H
mnmponeccamMu, IMPOUCXOAAIIMMU B MAKpOo- W MHUKPOMHUDPE, OOBSICHSITH MIPpUYNHbI
MHOFOO6paSI/I$I BCIICCTB

IHEPEYEHDb 3JIEMEHTOB COIEPXAHMUSA, ITPOBEPAEMbBIX HA OCHOBHOM
I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNH

Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
1 [TepBoHauaTbHBIE XUMUYECKUE TTOHSATHS
1.1 Uucrele BemecTBa U cMecu. CriocoObl pa3feNieHus: cMecei
19 ATOMBI M MOJEKYNbl. XuUMHUYeCKHE dIeMeHThl. CHMBOIBI XHUMHYECKUX

OJICMCHTOB. HpOCTBIC " CJIOKHBIC BECIICCTBA.




1.3

Xumuyeckas (opmyna. BaleHTHOCTP aTOMOB XUMHYECKHX JJIEMEHTOB.
CreneHp OKUCICHUA

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OtHocuTelnbHAs aToMHas Macca.
OrtHocHTenbHAsA MOJICKYJIApHasd  Macca. MaccoBas 107 XHUMHYECKOIO
9JICMCHTA B COCAMHCHNU

1.5

KonuuectBo BemectBa. Moabs. MonsipHass macca. Momsipablii 00bEM Ta30B.
BzanmocBsa3b KOJIMYCCTBA, MACCHI U YUCJIa CTPYKTYPHBIX CAMHUL] BEIICCTBA

1.6

@u3nYecKue U XUMUYECKUE SIBJICHUA. XUMUYECKas Peakuus U €€ IPU3HAKHU.
3aKOH COXpaHEHMsI MacChl BEIIECTB. XMMUYECKHE YPaBHEHUS

[Iepnognueckuit 3akoH u Ilepuonnyeckas cucTeMa XMMHUYECKHX 3JIEMEHTOB
J.1. MenneneeBa. CTpoeHHne aTOMOB

2.1

[Iepnognueckuit 3akoH. llepuommyeckas cucremMa XMMHYECKUX DIIEMEHTOB
JA.1. Menneneesa. Ilepuonsl u rpynnel. OU3MYECKUH CMBICI HOPSIKOBOTO
HOMEpa, HOMEPOB NEPHOJIA U TPYIIIBI JIEMEHTA

2.2

Crpoenune aromoB. CoctaB aToMHBIX saaep. M3oronsl. Dnektponsl. CTpoeHue
ANIEKTPOHHBIX 000J04YeK aTOMOB TepBbIX 20 XWMHUYECKUX HIIEMEHTOB
[Tepuomnueckoit cucremsl .M. Menpaeneena

2.3

3aKOHOMEPHOCTH B U3MEHEHUN CBOWCTB XMMHYECKHX JIEMEHTOB TIEPBBIX TPEX
MEepUOOB, Kalus, Kamblus (paadyca aToOMOB, OJJIEKTPOOTPUIIATEILHOCTH,
METAJUTMYECKUX M HEMETAUIMYECKUX CBOWCTB) M HMX COCIUHEHUH B
COOTBETCTBHUU C TIOJIOKEHHEM »dJeMeHTOB B Ilepuommdeckoit cucreme u
CTPOEHHEM HX aTOMOB

CtpoeHue BelecTBa

3.1

Xumudeckass CBs3b. KoBaneHTHass (TOJisspHAsT W HEMOJIApHAsi) CBS3b.
DNEeKTPOOTPUIIATEILHOCTh ~ XUMHUYECKUX  AJIeMeHTOB. MoHHas  CBs3b.
MeTtannnyeckas CBSI3b

3.2

Tunel KpucTamnMueckux pemeéTok (aromMHas, HMOHHAs, MeTaJuIMyecKas),
3aBUCHUMOCTH CBOMCTB BELIECTBA OT THUIA KPUCTALIMNYECKOW PElIETKU U BHUJA
XMMHUYECKOH CBSI3U

Baxwueitmme MNPpEACTABUTCIIM HCOPraHUYCCKHUX BCHICCTB. Hemeramner u ux
COCAUHCHUS. MeTannsl 1 BX COCINHCHUA

4.1

Knaccudpukanuss ¥ HOMEHKJIATypa HEOPraHWYECKUX COCITUHEHUN: OKCHIOB
(cosreoOpazyromue: OCHOBHBIE, KHCIIOTHBIE, ampoTepHbIC) u
HecoJieoOpa3yrolie; OCHOBaHUM (IIENOYM M HEPACTBOPHMBIC OCHOBAHHUS);
KHUCIOT (KHCJIOPOJCOACpKAIIMEe U OCCKHCIOPOJIHBIC, OJHOOCHOBHBIC W
MHOTOOCHOBHBIE); COJIEH (CPETHUX M KHUCIIBIX)

4.2

Ou3nyeckue M XUMHYECKHE CBOICTBa MPOCTHIX BELIECTB-HEMETAJUIOB:
BOJIOPO/JIa, XJIOpa, KHCIOPOa, Cephbl, a30Ta, pocdopa, yriepoaa, KpeMHUS

4.3

du3znyeckue U XUMHYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCETAJIJIOB: JINTHA,
HaTpus, Kajlus, Maraugd U Kajlbliusd, aJIllOMUHUSA, KEJIC3a. 3HeKTpOXI/IMI/I‘IeCKHI>'I
pAx HaHpH)KeHI/Iﬁ MCTAJIJIOB

4.4

®u3nuecKkue U1 XMMUUYECKHE CBOMCTBA BOJOPOJHBIX COCAMHEHUN HEMETAIIOB:
XJIOPOBOJIOPO/JIa, CEPOBOJOPOIA, aMMHAKA

4.5

dusnyeckne U XUMUYECKHE CBOWCTBA OKCHIOB HemetawioB: cepbl (IV, VI),
azota(ll, 1V, V), docdhopa(lll, V), yrnepoma(ll, 1V), kpemuusa(1V). Tlonyuenue
OKCHIOB HEMETAIOB

4.6

Xumuueckue cBoiicTBa okcuaoB: MeTaioB |A-IIIA rpymn, nusaka, memu(ll) u
xenesa(ll, 111). TlonyueHne OKCHIOB METAIIOB

4.7

XHUMHUYECKHE CBOMCTBA OCHOBAHUN U aM(I)OTepHLIX TUAPOKCUIOB (Ha IMpuMepe




TUAPOKCUIOB aIOMHUHUS, Kelie3a, LuHKa). [lomydyeHue ocHoBaHUU U
aM(pOTEPHBIX THAPOKCHJIOB

4.8

OOm1re XMMHYECKHE CBOWCTBA KUCIOT: XJIOPOBOJIOPOIHON, CEPOBOJOPOIHOM,
CepHHUCTOM, CEepHOM, a30THOM, PochopHON, KpeMHHEBOH, yroapHOU. Ocobbie
XUMHUYECKAE CBOMCTBA KOHILICHTPUPOBAHHOM CEPHOM M A30THOM KHUCIIOT.
[Tony4yeHue KuCIOT

4.9

OO6uue xuMHuYecKue cBoicTBa cpeHux coneil. [lonyuenue coneit

4.10

[Tonydyenue, cobOupaHue, pacrio3HaBaHHE BOJOPOJA, KHCIOPOIa, aMMHaKa,
YIJIEKHUCIIOTO Ta3a B J1abopaTopuu

4.11

[Tomy4yenne ammuaka, CEpHON M a30THOM KUCIIOT B IPOMBIIIIEHHOCTH. O0Imue
crocoObI MOJyYEHUS METAJIJIOB

4.12

I'enetmueckas CBSI3b MCKAY KJIaCCaMH HCOPIraHUYCCKUX COCI[I/IHCHI/II\/JI

XUMUYECKUE PEAKIUU

5.1

Knaccudukanus XuMHUUECKUX peakluii 0 pa3IudHbIM PU3HAKAM: 110 YUCTY U
COCTaBY Y4YaCTBYIOIIMX B PpEaKLUMU BEIIECTB, MO TEIJIOBOMY 3(QeKTy, Mo
W3MEHEHHUIO CTENIEHEN OKUCIICHHS] XUMHUUYECKHUX DJIEMEHTOB

5.2

TemoBoit 3(pdexkT XumMuyecko peakiuu, TEPMOXUMUYECKHE YpaBHEHHS.
DK30- ¥ SHJIOTEPMUYECKUE PEAKIUU. TepMOXUMHUYECKNE YPaBHEHUS

5.3

OKI/ICJ’II/ITGJ'IBHOBOCCTaHOBI/ITeJ'IBHI)Ie peaKHI/II/I. OKI/ICJ'II/ITeJ'II/I 1 BOCCTAHOBUTCIIN.
[Ipomeccet  OKHWCIIEHHST W BOCCTAHOBJICHHUS.  ODJEKTPOHHBIA  OayiaHc
OKHCITUTEITFHOBOCCTAHOBUTEIILHON PEAKITUN

5.4

Teopust 3eKTpOIUTHYECKON nuccormani. KaTuoHbl, aHUOHBI. DIEKTPOIUTHI
1 HedeKTpoJUThl. CHIIbHBIC B cl1a0ble 3JeKTPoIUThl. CTENeHb TUCCOIMaIlin

5.5

Peakiun monHoro oOMeHa. YClIOBHsI TPOTEKaHUsSI pEaKIMii HOHHOTO OOMEHa,
TIOJTHBIC U COKpAIIEHHBIC HOHHBIC YPAaBHEHUS PEaKIIUi

XUMUS U OKpYXaroliasi cpeaa

6.1

BemecrBa u Mar€puajibl B HOBCCHHCBHOﬁ JKM3HH dYelloBeKa. besomacHoe
HUCIIOJIb30BAHHUEC BCIICCTB M XHMMHUYCCKUX peaKHI/Iﬁ B na6opaTopHH u 6I)ITy.
HepBa;I IIOMOIIb TP XUMHYCCKHUX O0KOraX M OTPaBJICHUAX

6.2

XUMUYECKOe 3arps3HeHHe OKpyXKalomed cpeabl (KUCIOTHBIE — JOXKH,
3arpsi3HEHUE MOYBbI, BO3JyXa M BOJOEMOB), CIOCOOBI €ro MpeaoTBpalleHus
[Ipenenbras pomyctumasi konueHrtpanus BemectB (I1/IK). Pons xumum B
pEIIeHUH SKOJOTHYEeCKHX IMpolieM. YcuieHHe NapHUKOBOro 3ddekra,
paspylieHre 030HOBOTO CJI0s

6.3

[Tpumenenwue cepsl, a3ota, Gpocdopa, yriepoaa, KpEMHHUS U UX COCTUHCHUH B
OBITY, MEIUIIMHE, MPOMBIILICHHOCTH U CEJIbCKOM Xo3sicTBe. [IpuMeHeHHe
METaJJIOB U CIUIaBOB (CTallb, YYTyH, AIOPATIOMUHUN, OpoH3a) B OBITY U
MPOMBIIUICHHOCTH WX coeluHeHWd. [loHSATHE O KOpPpO3WH METaJlIOB,
OCHOBHBIE CTIOCOOBI 3aIIUTHI UX OT KOPPO3HUU

6.4

[IpupoiHBIE MCTOYHHUKH YTJIEBOJOPOJOB (Yrojib, MPUPOIHBIA ra3, He(Tb),
MPOIYKTHI UX NepepaboTKu (O€H3UH), UX pOJib B OBITY U IPOMBIIIIEHHOCTH

6.5

HepBOHaanILHLIe MOHATUS 00 OPraHNYCCKUX BCIIECTBAX KAaK O COCAWHCHHUAX
yriaepoaa (MeTaH, 9TaH, OSTWICH, AaUCTWICH, 3TAaHOJI, TJIMOCPUH, YKCYCHasa
KI/ICJ'IOTa). [TonsiTHE O OHOJOTMYECKH BaXKHBIX BCIICCTBAX: JKUpPAX, 6CJ'IK3.X,
YIJICBOAAX — U UX POJIM B JKU3HU YCIIOBCKA

PacuéTnr:

7.1

110 (pOpMYJ]aM XHMHUYECKUX COCAUHEHUN

7.2

Macchl (MaccOBOM) JI0JIM PACTBOPEHHOTO BEIIECTBA B pACTBOPE




7.3

110 XUMHUYCCKUM YPABHCHHAM




YUYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MPOLECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IUIS1 YYEHUKA
Xumus, 8 xknacc/ ['abpuensu O.C., OO11ecTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO
«JPODAY; AxunonepHoe obmiectBo «M3maarensctBo «IIpocBemenne»
METOAUYECKUE MATEPUAJIBI 1JIS1 YUUTEJISA
1.0.C.I'abpuemnsn, I'.I'.JIpicoBa «Xumus MeTtoaudeckoe mocodue — 0a30BbIid YpOBEHbY» - M.:
Hpoda 2022 rox.
2. O.C.I'abpuensu, U.I.OcTtpoymoB, «O01mast XuMusi B TeCTax, 3ajavax, ynpakHeHusx. 11
kiace» — M.: Jlpoda, 2023 rog.
3. O.C.I'abpuensn, [1.H.bepeskun, A.A.Ymakopa «Xumus 8 kiacc: KoHTposibHbIE U
MIPOBEPOUHbIE pabOThI K yueOHUKY». — M.: [Ipoda, 2021 r.
IHUDPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
http://www.chemnet.ru ['azeta « Xumusi» 1 cait Juist yuurens «5 uay Ha ypOK XUMHUM»
http://him.1september.ru Enunas xonnekuus LOP: [IpeameTHas kKomneKuus « XUMHS
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-HAYYHBIC SKCIICPUMEHTHI:
xumus. Komnekiust Poccuiickoro o61ieo0pa3oBaTenbHOTO opTaia
http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anux6epoBoit
http://www alhimik.ru Beepoccutickas onuMmnuaza mKOJIbHUKOB 110 XUMUHU
http://chem.rusolymp.ru Opranudeckas XuMusi: SJIEKTPOHHBIN YUeOHUK JJIs1 CPEHEN TITKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHH: 3JIEKTPOHHBIN yUSOHHUK
http://www hemi.nsu.ru OTKpBITBIH KOJUTEIK: XUMUS
http://www.chemistry.ru JlucTaniimonHas onMMIIKaaa O XUMHH: TEICKOMMYHHUKAIIMOHHBIN
o0pa3oBaTeNbHBIN TPOEKT
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