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IHHOACHUTEJIBHASA 3AIINCKA

[IporpaMMa mo XMMHUHM Ha YpOBHE OCHOBHOTO OOIIET0 OOpa3oBaHHWs COCTaBIIEHA Ha
OCHOBE TpeOOBaHUI K pe3yibTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTesibHOMN
porpaMmMbl OCHOBHOTO 00111ero oopaszoBanusi, mnpeacrtaBieHHbx B @I'OC OO0, a
Takke Ha OcHOBe (enepanbHOl pabodeil mporpaMmbl BOCHUTAHUS U C Y4ETOM
KOHIIEMIIMKM TpEenojaBaHus ydeOHoro mnpeamera «XUMHS» B 00pa30BaTEIbHBIX
oprannsauuax Poccniickon @enepanun.
[Iporpamma mo xuMuM Ja€T MPEACTABICHHUE O IENSIX, O0IIel cTpaTeruu oO0y4YeHus,
BOCIIUTAHUS W pa3BUTHUs OOydyaloIIMXCAd CpPeACTBAMU  y4yeOHOTO TIpe/IMeTa,
yCTaHaBIMBAaET  00s3aTEIbHOE  MPEIMETHOE  COJEp)KAHHE, IpPEeSyCMaTpUBAET
pacnpenefneHue €ero Mo KjaccaM W CTPYKTypHUpOBaHUE IO pa3fenaM U TeMaMm
OporpaMmMbl MO  XMMHH, ONpPEAENSET  KOJUYECTBEHHbIE M  KAaueCTBEHHBIC
XapaKTEPUCTUKU coJiepKaHus, PEKOMEHIYEMYIO
MOCJEAOBATEIbHOCTh  M3YYEHHUS] XHMHM C  YYETOM  MEXKIPEAMETHBIX U
BHYTPHUIPEIMETHBIX CBSI3€W, JOTMKH Y4€OHOIO IMpolecca, BO3PACTHBIX 0COOCHHOCTEN
oOy4Jaronnxcs, ONnpeAessieT BO3MOXKHOCTH NpeIMeTa Jisl peaanu3alud TpeOOBaHUN K
pe3yibTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM TpOrpaMMmbl Ha YpPOBHE
OCHOBHOr0 00I1ero oOpa3oBaHus, a Takke TpeOOBaHMN K pe3yibTaTaM OOYy4YEeHHs
XUMUM Ha YpOBHE IleJiell W3y4YeHUs TMpeaMeTra W OCHOBHBIX BHJIOB Y4YEOHO-
MO3HABATEJILHOM JESITEIbHOCTH O0YYAIOIIEroCsl 0 OCBOEHUIO YYEOHOTO COICPKAHUS.
3HaHWe XUMUU CIY>KUT OCHOBOH Uisl (GOPMHUPOBAHUSI MUPOBO33PEHUST 00yUaroIEerocs,
€ro IMpPEACTaBICHUN O MaTepualibHOM E€IWHCTBE MHUpPA, BAXHYI POJIb HIPAIOT
dbopmupyemMble XHMHUEH TPEJCTABICHUS O B3aUMOIIPEBPAIICHUSIX DHEPTHU U 00
HBOJIIOIIMY BEILLECTB B MPUPOJIE, O MYTAX PELICHUS rI00aIbHbIX MPOOJIEM YCTOMUYHUBOTO
Pa3BUTHUSL YEJIOBEUYECTBA — CHIPHEBOM, YHEPreTUUYECKOM, MUIIEBOM U 3KOJIOTHYECKOU
0€30MacHOCTH, MPOOJIEM 3IPaBOOXPAHCHUSI.
N3ydyenne xumuu:
CHOCOOCTBYET pea3anuu BO3MOKHOCTEH 11 CaMOpa3BUTHUS U
dbopMHUpOBaHUS KYJIbTYPhI THYHOCTH, €€ 0011Iei 1 (PyHKIIMOHATEHON TPaMOTHOCTH;
BHOCUT BKJIaJ B ()OPMHUPOBAHHUE MBIILIEHUS U TBOPYECKUX CIIOCOOHOCTEMN
oOyuaroiuxcs, HaBBIKOB HMX CAMOCTOSITENIbHOM  y4eOHOW  JesTeIbHOCTH,
AKCIIEPUMEHTAIIbHBIX U HCCIIEJIOBATEIILCKUX YMEHUN, HEOOXOMUMBIX KaKk B
MOBCETHEBHOM JKMU3HU, TaK U B TPO(HECCUOHATLHOM e TEIIbHOCTH,
3HAKOMHUT CO CHEIU(UKON HAYyYHOTO MBIIICHUS, 3aKJIaJbIBA€T OCHOBBI I€JIOCTHOTO
B3IJISIa HA €IMHCTBO MPUPOABI M YEJIOBEKA, SIBIIAETCS OTBETCTBEHHBIM HTAlloOM B
(bOopMHPOBAHUU €CTECTBEHHO--HAYYHON IPaMOTHOCTH 00YyYarouXcsl;



CIoCOOCTBYET (HOPMUPOBAHHMIO IIEHHOCTHOTO OTHOIICHHUS K E€CTECTBEHHO-
-HAYYHBIM 3HAHUSM, K MPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHUs B 00y4YE€HUU XMMUU 00€CTIeUnBAIOTCS ClIeU(UKON cCofepKaHus
y4eOHOro TMpeaMeTa, KOTOPbIA  SBIAETCS  IENarorM4ecKd  aJanTUPOBAHHBIM
OTpakeHUueM 0a30BOIl HAYKH XMMHH Ha ONPEIETEHHOM 3Tarle €€ pa3BUTH.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIETO 00pa30BaHUs OPUCHTHPOBAH HA OCBOCHUE
OOYYaIOIIMMUCS CUCTEMbI TIEPBOHAYATBHBIX MOHITHI XUMUU, OCHOB HEOPTaHUYECKOU
XUMUHU U HEKOTOPBIX OTJIEIbHBIX 3HAYUMBIX MOHATUN OPraHUYECKOW XUMHUH.
CtpykTypa cojaepXKaHHMs TMpPOrpaMMbl IO XUMHUU CGHOPMHUPOBaHA Ha OCHOBE
CUCTEMHOro mnoaxona K €€ wu3ydeHuto. ColepixaHue CKIIAIbIBACTCSI U3 CHCTEMBI
MOHATUM O XMMHUYECKOM 3JIEMEHTE W BEIIECTBE M CHUCTEMBI MOHITHH O XUMHUUYECKOM
peakuuu. O0e 3TH  CUCTEMBl CTPYKTYpHO OpraHW30BaHbl [0 MPUHLHILY
MOCJIEIOBATEIBHOTO PAa3BUTUSL 3HAHMM HAa OCHOBE TEOPETUYECKUX MPEICTaBICHUN
Pa3HOIo ypOBHS:

— aTOMHO--MOJIEKYJIIPHOT'O YYEHMS KaK OCHOBBI BCEIO €CTECTBO3HAHMS,

— Ilepuoanyeckoro 3akoHa JI. 1. MenzaeneeBa Kak OCHOBHOI'O 3aKOHA XUMUU;

— YUYEHUS O CTPOCHHH aTOMa U XUMUYECKOH CBSI3H;

— TMpeACTaBIECHUN 00 JIEKTPOJIUTUYECKOW JMCCOLMAIMM BEIECTB B

pacTBopax.
Teopernyeckne 3HaHUS PACCMATPUBAIOTCS HAa OCHOBE SMIIMPUYECKH ITOITYYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, pPa3BUBAIOTCS MTOCIEIOBATEIBHO OT OJJHOTO YPOBHS K JIPYTOMY,
BBINIOJIHASL (PYHKUMU OOBSCHEHHMS M MPOTHO3UPOBAHUS CBOMCTB, CTPOEHUA U
BO3MOKHOCTEH MPaKTHYECKOr0 MPUMEHEHHUSI U TOTYUYEHUS U3YyYaeMbIX BEILIECTB.
OcBoeHue nporpaMMbl MO XMMHUHM CIHOCOOCTBYET (DOPMUPOBAHUIO MPEACTABICHUS O
XMMHYECKOM COCTAaBISIOIIEM HAy4YHOM KapTUHBI MHpa B JIOTUKE €€ CHUCTEMHOU
IPUPOABI, LIEHHOCTHOI'O OTHOLIEHUS K HAYYHOMY 3HAHUIO U METOJAM IO3HAHUS B
Hayke. l3ydyeHWe XuUMUM TPOUCXOIWUT C TMPHUBJICYEHUWEM 3HAHMM U3  paHee
U3YYEHHBIX YYEOHBIX mnpeamMeToB: «OKpyXaromuid MUpY,
«buonorus. 57 knacce» U «PuU3MKa. [ KIacc.
[Ipu n3ydeHun XUMHUHU TPOUCXOIUT (POPMUPOBAHNE 3HAHUNA OCHOB XMMUYECKON HAyKU
KaK 00JJaCTU COBPEMEHHOI0 €CTECTBO3HAHUS, MPAKTUYECKON JIEATEIbHOCTH YEJIOBEKa
U KaK OJHOTO0 M3 KOMIIOHEHTOB MHPOBOW KyJbTYphl. 3ajada y4eOHOro mpeaMmera
COCTOUT B (POPMHUPOBAHUU CHCTEMbl XUMHUECKUX 3HAHMM — Ba)KHEMIIUX (HaKToB,
MOHATUH, 3aKOHOB MW TEOPETUUYECKUX MOJIOKEHUM, JOCTYITHBIX 000011IeHAI
MHUPOBO33PEHUYECKOTO XapakTepa, sA3blKa HAyKH, B



MPUOOIIEHNN K HAYYHBIM METOJIaM TMO3HAHMS MPU U3YYCHUH BEIIECTB M XUMHUUYECKHUX
peaknuii, B GOPMHUPOBAHUN U PA3BUTHH MO3HABATEIHHBIX YMEHUN U UX IPUMEHEHUH B
y4eOHO-TIO3HABATEIFHON U y4yeOHO-HCCIE0OBATENbCKON JeATEeIbHOCTH, OCBOCHHUHU
npaBui 0€30MacHOr0 0OpalleHus ¢ BEIECTBAMHU B MIOBCEIHEBHON KU3HH.

[Tpu n3ydyeHnn XUMUM Ha YPOBHE OCHOBHOTO OOIIEr0 00pa30oBaHUs BaKHOE 3HAYCHHE
NpUOOpPENH TaKHUe LI, KaK:

— ¢$opMHUpOBaHHE WHTEIUIEKTyalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEILHOMY TPUHATHIO PELICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHUSAM KU3HU;

— HampaBJICHHOCTb OOy4YeHUsT HA  CHUCTEMAaTHYECKOe MpHUOOIICHHE
oOydJaronmxcsi K CaMOCTOATENbHON I103HABATEIbHOM JIEATENbHOCTH, HAyYHbIM
METOoJlaM TO3HaHMs, (POPMHUPYIOMIMM MOTHBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XVMHUH,

— o0ecreueHue yCIOBUM, CIIOCOOCTBYIONMIUX MTPUOOPETEHHUIO 00YyYaIOIUMUCS
OMbITa PA3HOOOPA3HON NEATEILHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOIINX YHHUBEPCAIbHOE 3HAYCHUE IS
Pa3IMYHBIX BUJOB JCSITEIBHOCTH;

— (opmupoBanue oOmEeNd (YHKIMOHAIBHOM M E€CTECTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM UYHCJI€ YMCHHA OOBSICHATH W OIICHWUBATH SIBIICHUS
OKPYXKAIOIIEr0 MHPA, UCIOJIb3Ysl 3HAHUS U OIBIT, MOJYyYEHHbIE MPU HU3YyUYEHUU
XUMUHU, TPUMEHSITh MX TMPU PEIIeHHH MpoOJieM B TIOBCEIHEBHOW KU3HU U
TPYAOBOH J€ATEIbHOCTH;

— (QopmupoBaHue y OOydyaromMXcs TyYMaHUCTUYECKHX OTHOIICHUH,
MOHUMAHUS IIEHHOCTH XWUMWYECKUX 3HAHUH JUISI BBIPAOOTKH DKOJOTHYECKU
1eJIECO00Pa3HOro0 TOBENEHUsT B OBITY M TPYAOBOH JEATENBHOCTH B IIEJIAX
COXPAHEHUS CBOETO 370POBbs U OKPYXKAIOIIeH MPUPOAHOMN CPEIbl;

— pa3BUTHE MOTHUBAIIMM K OOYUYEHHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO H
CaMOBOCITUTAHHIO HAa OCHOBE YCBOCHHS OOIIEYEIIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOGdUIsS M HANpPaBIEHHOCTH AalbHEHIIEro
oOyJeHHUS.

OOmiee 4YMCIO YacoB, OTBEAEHHBIX [JISI M3YyYEHUS XMMHUW Ha YPOBHE OCHOBHOTO
oOmiero obpaszoBanmusi, coctaBisger 136 yacoB: B 8 kimacce — 68 udacoB (2 yaca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COLEPKAHUE OBYYEHMUA

8 KVIACC
IlepBoHaYa/ILHbIE XUMHYECKHE TOHSTHUS
[Ipenmer xumun. Posib XMMUM B KW3HU YEIOBEKa. XMMUA B CUCTEME HayK. Tena u
BemlecTBa. DuU3MYECKHE CBOMCTBA BEIIECTB. ATpPEraTHOE COCTOSIHHE BEILECTB.
[lonsiTue o Merojgax mo3HaHus B XuMHH. Yucrthle BemiectBa U cMmecH. CrocoObl
pa3aeieHust CMeceil.
ATOMBI U MOJEKYJbl. XUMUYECKUE AIEMEHThI. CHMBOJIBI XMMHUYECKUX 3JIEMEHTOB.
[IpocThie U CIIOKHBIE BelECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.
Xumudeckas (opmyna. BalleHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA CcOCTaBa BemlecTB. OTHOCUTENbHAsE aToMHas Macca. OTHOCUTENIbHas
MOJIEKYJIsIpHasg macca. MaccoBast oISl XUMHYECKOTO AJIEMEHTA B COCIMHEHUMU.
KomnuectBo BemectBa. Moisb. MonsipHas macca. B3auMocBsI3b KOJIMUECTBA, MacChl U
Yuclia CTPYKTYPHBIX €IUHUI] BemiecTBa. Pacuérbl mo ¢dopmyiaM XUMHUYECKHX
COCIMHEHNH.
OU3NYECKNEe U XUMUYECKHE SIBIICHUSA. XUMHUYECKAS PEaKkuus M €€ MPU3HAKU. 3aKOH
COXpPaHEHMSI MAcChl BEIIECTB. XUMHUYECKHE ypaBHeHUs. Kiaccupukanys XuMUUECKUX
peakiuii (CoeIMHEHMS, pa3JIOKEHUSs, 3aMeIeHUsI, 0OMEHA).
Xumuueckuii IKCnepumenm:
3HAKOMCTBO C XMMHYECKOU MOCYA0M, MpaBUiaMu paboThl B 1ab0OpaTOpuu U MpuéMamMu
oOpaiieHusi ¢ JIabopaTOpHBIM O0OpPYJOBaHUEM, HM3YUYEHUE M OMHCAHUE (PUINYECKUX
CBOMCTB 00pa3l0B HEOPraHWYECKUX BEIIECTB, HAONIOAEHHE (PU3HUECKUX (TIABJICHUE
BOCKa, TasiHUE JIbJla, paCTUPAHUE caxapa B CTYINKe, KUMIEHWE U KOHJCHCAIUs BOJIbI) U
XUMHUUYECKUX (TOpPEHHE CBEYM, NMPOKAJIMBAHME MEIHOW MPOBOJIOKH, B3aUMOJICHCTBUE
MeJa C KHUCJIOTOW) SIBJIICHWM, HAONIOACHUE M ONMUCAaHUE MPU3HAKOB MPOTEKAHUSA
XUMHUYECKUX PpeakIuil (pa3iokeHUe caxapa, B3aMMOJICHCTBUE CEPHOM KHUCIIOTHI C
xjgopugoM  Oapus, paznoxkenwe ruapokcuaa wMenu (II) mpum  HarpeBanuw,
B3aUMOJIelicTBUE kene3a ¢ pactBopom coiu meau (II), uzydenwme cnocoOoB
paszeieHusi CMeceil: ¢ TOMOIIbI0 MarHuta, (GUIbTPOBaHHWE, BBIMIAPUBAHUE,
JTUCTUIUIALINSL, XpoMaTtorpadusi, MpoBEJICHUE OUYNCTKH TTOBAPEHHON COJIH, HAOJI0IeHNE
U OMHMCaHUE PE3YyIbTATOB MPOBEJACHUS OIbITA, WLTIOCTPUPYIOIIETO 3aKOH COXPaHEHUS
MacChl, CO3/TaHlE MOJIeJIeH MOJIEKYJ (IIIapOCTEPIKHEBBIX ).
Ba:kHeiimue npeacTraBuTe M HEOPraHMYECKUX BelleCTB
Bo3nyx — cmech ra3zoB. CoctaB Bo3ayxa. Kuciopoa — 37€MEHT U MPOCTOE BEMIECTBO.
Haxoxxnenue kucnoposia B mpupoje, Gu3ndecKkue 1 XMMUYECKHe CBOMCTBA (peakuuu
ropenusi). Oxkcunbl. [lpumenenue xucimopoma. CrocoObl



MOJIYYCHUS] KACIIOpOAa B JIA0OPATOPHH W MPOMBINIIICHHOCTH. KpyroBopoTt kucioposa
B ripupoje. O30H — aJuIOTPOITHAS MOAU(DUKAITUS KUCITOPOa.
TemnoBoit >PPeKkT XUMHUYECKONW peakluu, TEPMOXMMHUYECKHUE YpPaBHEHHS, 3K30- U
SHIAOTEPMUYECKHE peaKluu. TOIIMBO: yrojdb W METaH. 3arps3HEHUE BO3/yXa,
YCWJICHHE MApHUKOBOI0 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.
Bomopon — sieMeHT M mpocToe BemecTBO. HaxokaeHue BoIOpona B IMPHUPOJE,
bu3MYecKue 1 XUMUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCO0b! momydeHuss. Kucinorer u
COJIH.

Monsipabiii  00b€M  ra3oB. Pacdy€Thl 1O XHUMHYECKMM ypaBHEHUSIM.

duznyeckue CcBoWcTBa BOAbl. Boma kak pactBopuTenb. PacTBOpHI.
HacplllileHHbIE W HEHACBIIMIEHHBIE PACTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBasi 701 BeniecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOJbI. OCHOBaHWS.
Pons pacTBOpOB B mpHUpOJie U B KU3HU 4elioBeka. KpyroBopoT BOJbI B IPHUPO/IE.
3arpsi3HeHHe NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.
Knaccuduxkanusa neoprannyeckux coenunenuit. Oxcuapl. Knaccuduxaius oKCHIOB:
cosieoOpasyromue (OCHOBHBIE, KHCJIOTHBIC, amM(OTEepHBbIE) U HECOJICOOpa3yIoIIne.
Homenknatypa okcunoB. OU3nyecKue U XUMUYECKHE CBOMCTBA OKCHIIOB. IlomydeHune
OKCHJIOB.
OcnoBanusi. Knaccudukaiusi OCHOBaHMIA: IETOYHM M HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBaHuii. @PU3MYECKME W XHUMHUYECKHME CBOWCTBA OCHOBAHUMU.
[TosrydyeHre OCHOBaHHUM.
Kucnorel. Knaccudukamus kucnor. Homenknatypa kucinor. @Pusnyeckue u
XMMHUYECKUE CBOWCTBA KuCIOT. Psa axtuBHoctn wmetamoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Conu. Homenknatypa coneil. @u3nueckue U1 XMMHUYECKUE CBOMCTBA COJIEH.
[lonyuenue coneil.

['eHeTHyecKas CBSA3b MEXKAY KiIacCaMU HEOPTaHUYECKUX COCTMHEHH.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEICICHUE COAEPkKAHUS KHCJIOpOJa B BO3AyXe, IMOJy4YECHUE,
coOupaHue, pacrno3HaBaHWE M HW3YyUYEHHE CBOWCTB KHUCJIOpOAa, HaOII0JIEHHUE
B3aMMOJICHCTBUS BEIIECTB C KUCIOPOAOM U YCJIOBHUSI BOSHUKHOBEHUS U MPEKPAICHHUS
ropenusi (mokapa), 0O3HAaKOMJIEHHE C 00pa3laMy OKCHUJIOB U OINMCAHUE UX CBOWMCTB,
noJiy4eHue, coOupaHue, pacrno3HaBaHWE M WM3Y4YEHUE CBOMCTB BOJ0opoaa (TOpEHHE),
B3auMoJielicTBUe Bojgopoaa ¢ okcuaoM wMeau (II) (BO3MOXKHO MCIOJIB30BaHUE
BUJIEOMATEPUATIOB), HAOJIOJeHUE O00pa3loB BEUIECTB KOJIMYECTBOM | MOJIb,
WCCJIEIOBAHNE OCOOEHHOCTEH PacTBOPEHUS BEIIECTB C PA3IMYHOM PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHOM MacCOBOW JOJIEM pPacTBOPEHHOTO
BEIIIECTBA, B3aMMOJICHCTBHE BOJbI C METaJUlaMH (HaTpUeM " KaJbI[HEM)
(BO3BMOXKHO  HCIOJIb30BAaHUE  BHUJCOMATEPUATIOB),



UCCIIeIOBaHNE 00pa3lloB HEOPTraHMUECKHUX BEUIECTB PA3IMYHBIX KIACCOB, HAOIIOICHUE
W3MEHEHHS] OKpPaCKM HMHIMKATOPOB B pACTBOPAX KHUCIOT M IIEJIOYEH, H3YYCHHE
B3aumozencteus okcupa meau (II) ¢ pacTBopoM cepHOl KHUCIOTBHI, KHUCIOT C
METAJUIAMH, pPEaKUUi HEUTpaln3alyy, TOJIYYEHUE HEpPaCTBOPUMBIX OCHOBAHUM,
BBITCCHEHME  OJHOTO  METaula  JAPYrMM M3 pacTBOpa  COJIM,  PEILICHHE
DKCIEPUMEHTAJBHBIX 3aJad 10 TeMe «BaxHenmume KiIaccel HEOPraHWYECKUX
COEIMHEHHI.

Hepuoauueckuii 3axkoH u Ilepumognuyeckass cucreMa XHUMHYECKHUX
iemenToB JI. U. MenneneeBa. CrpoeHune aTromMoB. XHMHYECKAsi CBS3b.
OKHCINTEIBHO-BOCCTAHOBUTE/IbHbIC PEAKIMHU

[lepBble MONBITKM KiIacCU(UKAIMM XUMUYECKHX 3JIeMEHTOB. [loHsTHE O rpymnmax
CXOOHBIX JJIEMEHTOB (ILEJIOYHBIE M IIEJTOYHO3EMENIbHBIE METaUIbl, TaJIOTEHBI,
UHEPTHBIE Ta3bl). ODJEMEHThl, KOTOpble 00pa3yloT amQOTEepHblE OKCHIbl U
TUAPOKCHUIBI.
[lepnognuecknit 3akoH. llepmonnueckas cucremMa XuUMHYECKHX dieMeHTOB /[[. H.
MenneneeBa. KopotkonepuonHass u jiauHHonepuoaHas ¢opmel Ilepuonnueckoit
cucteMbl xumudeckux dnemeHToB J[. M. MenneneeBa. Ilepuonbl u  TpyImmsL
PuU3NYECKUN CMBICII ITOPSAKOBOIO HOMEPA, HOMEPOB IIEPUOJIA U TPYIIIBI HJIEMEHTA.
Crpoenne artomoB. CocrtaB aroMHbIX spaep. W3oromel. OnekTpoHsl. CTtpoeHue
AIEKTPOHHBIX 000J0YEK aTOMOB MEPBbIX 20 XUMHUECKUX 3IeMEHTOB [lepronnyueckoi
cucrembl JI. M. MengeneeBa. XapakTEpUCTUKA XWMHYECKOTO JJIEMEHTA II0 €ro
nonoxxeHuro B [lepuoguueckon cucreme /. . Meneneesa.
3aKOHOMEpPHOCTM  M3MEHEHHs  paguyca  aTOMOB  XMMHYECKMX  DJIEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IIEpUOAaM.
3nauenue Ilepuognueckoro 3axkoHa u IleproaWyYecKol CHUCTEMBI XUMHUYECKUX
JJIEMEHTOB Uil pa3BuThs Hayku U npaktuku. JI. M. MenneneeB — yué€Hblil u
IpaKJaHUH.

Xumunyeckasi cBsa3b. KoBaneHTHass (mojisipHass M HEMOJSIPHAs) CBS3b.
DJIEKTPOOTPULIATENIBHOCTh XUMUYECKUX AIEMEHTOB. IOHHAs CBA3b.

Crenenp  okucneHus.  OKHCIMTENIbHO--BOCCTAHOBUTEIBHBIE  PEAKIIMH.
[Iponecchl OKUCAEHUS U BOCCTaHOBIICHUS. OKHUCIATENN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:
u3ydeHre o0pa3loB BEIIECTB METAIOB U HEMETAJJIOB, B3aUMOJICHCTBUE THIPOKCHIA
IIMHKA C pacTBOPAMHU KHUCJIOT U WIEIOYEH, NMPOBEICHUE ONBITOB, WIUIFOCTPUPYIOLINUX
OpUMEPbl  OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX  peakuuii  (ropeHue, peakuuu
Pa3IOKEeHUs], COSTUHEHUS ).
Mescnpeomemnmnuie ceéasu



Peanuzauuss MeXNpeOMETHBIX CBA3€H NpH HW3YYEHUHM XHMHM B & KJacce
OCYILECTBISIETCS Yepe3 UCHOIb30BaHUE KaK OOIIMX €CTeCTBEHHO--HAyYHBIX MOHATHUH,
TaK U MOHATUH, SBIIIOIIMXCA CUCTEMHBIMU I OTAEIBHBIX NIPEAMETOB €CTECTBEHHO--
HAy4HOI'O LIUKJIA.
OO11ue ecTeCTBEHHO--HAayYHbIE MOHATHUS: HAay4yHBIM (DAKT, rUnoTE3a, TEOpUs, 3aKOH,
aHaJlu3, CHHTE3, KIacCU(pUKalus, [NEPUOJUYHOCTb, HAOIIOJEHUE, HKCIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.
®duznka: maTepusi, aToM, 3JEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKJIWJA, HW30TOIbI,
PaZAMOaKTUBHOCTb, MOJIEKYJA, DSJCKTPUYECKUHM 3apsii, BEIIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHUE BEILECTBA, ra3, (pU3nM4ecKue BEIMUYMHBI, €IUHULBI U3MEPEHUS,
KOCMOC, IUIaHETHI, 3BE3/1b1, ConHIIE.

buonorus: hotocuntes, npixanue, buocdepa.
['eorpadusi: arMmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE MOPOJBI, IOJIE3HBIE
VICKOITa€MBbIE, TOILJIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemrecTBo M XUMHYecKasi peakuus

[lepnogmueckuit 3akoH. Ilepmoanueckas cucrema xumuyeckux syeMmeHTtoB /I, .
MenpeneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3BMEHEHUN CBOMCTB XMMHUYECKHUX
AIIEMEHTOB TEPBBIX TPEX MEPUOAOB, Kajus, KaJblMs W HUX COCAUHEHHH B
COOTBETCTBHH C ITOJIOKEHUEM 3JIEMEHTOB B [leproauueckoil cucteMe U CTpPOEHUEM HUX
aTOMOB.
Crpoenue BemecTsa: BUIAbl XMMUYECKOW CBA3U. THUIIBI KPUCTAUIMYECKUX PEIIETOK,
3aBUCUMOCTh CBOWCTB BEILIECTBA OT THUIA KPUCTAUIMYECKOW PpEIETKM U BUIA
XUMHYECKOM CBA3U.
Knaccudukanuys 1 HOMEHKIaTypa HEOPraHMYECKUX BEHIECTB. XMMHUUYECKHE CBOMCTBA
BEILECTB, OTHOCSIIMXCA K pa3IMYHbIM KJlaccaM HEOPraHUYECKUX COEIWHEHHM,
reHeTHYECKasi CBA3b HEOPTraHUYECKUX BELIECTB.
Knaccudukanmsa XMMHUYECKMX pEaklUMid MO pa3IMyHbIM NOpHU3HAKaM (MO0 YUCIYy U
COCTaBY y4aCTBYIOUIMX B PEaKIMM BEUIECTB, O TEIUIOBOMY 3PPEKTy, MO U3MEHEHHUIO
CTETICHE OKHUCJIEHUS XMMHMYECKHUX DJIEMEHTOB, MO OOpaTUMOCTH, MO YYacTHIO
KaTajan3aTopa). OK30- U S3HIOTEPMUYECKUE PEAKIIUU, TEPMOXUMUYECKUE YPAaBHEHHUS.
[TonsiTue 0 ckopocT XUMUYecKor peakuuu. [loHsaTre 06 0OpaTUMBIX 1 HEOOPATUMBIX
XUMUYECKUX peakuusax. [IoHsATHEe 0 TOMOTeHHBIX U TeTepPOreHHBIX peakuusx. [Tonstue
o karanuse. [ToHsaTHEe 0 XMMUYECKOM paBHOBECHH. DaKTOPBHI, BIUSAIOIMIME HA CKOPOCTh
XUMHUYECKON pEaKMHU U MOJO0KEHUE XUMUYECKOTO PAaBHOBECHS.
OKHCIUTETFHO-BOCCTAHOBUTENLHBIE PEAKIMU, 3JEKTPOHHBIA OaiaHC OKUCIUTENIbHO-
BOCCTAHOBUTEJIBHOW  pEaKIUU. CocraBiieHME  ypaBHEHHUI



OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ pPEAKIUMA €  HUCIOJIb30BAaHUEM  METOjIa
AIIEKTPOHHOTO OajaHca.

Teopus 3JIEKTPOIMTHYECKOW JHCCOUMALMU. OJNEKTPOJUTBI W  HEBJIEKTPOJUTHI.
KaTtnonsl, anuoHbl. MexaHW3M AUCCOIMALIMM BEIIECTB C Pa3JIMYHBIMU BUJIAMU
XUMHU4ecKoil cBsizu. CteneHs auccouuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.
Peakiuun noHHOrO 0OOMEHa. Y CIOBHS MPOTEKAHUS PEaKIUii MOHHOTO OOMEHa, MOJTHbIC
U COKpalIl€¢HHbIE HOHHBIC YpaBHEHUs peakiuii. CBOMCTBA KUCIIOT, OCHOBAHUIN U COJICH
B CBETC MPEACTABICHUN 00 JJICKTPOIMTHYECCKOW aucconuaru. KadecTBeHHBIC
peakuuu Ha HOHBL. [IoHsATHE O TUAPOIN3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEJSIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKHUX BEIIECTB —
METaJUIOB U HEMETAIIOB (TpaduTa U aaMasa), CIOKHBIX BEIIECTB (XJIOpUIA HATPHS),
UCCIICIOBAHUE 3aBHCUMOCTH CKOPOCTM XUMHUYECKOM peakiuu OT BO3JACHUCTBUS
pa3nuyHBIX (HAKTOPOB, HUCCIECIOBAHUE DJIEKTPONPOBOAHOCTH PACTBOPOB BEIIECTB,
mpoliecca AUCCOLUAINUA KUCIIOT, MIeI0Ue U coseil (BO3MOKHO MCIOJIb30BAaHUE BHUIEO
MaTepualioB), MPOBEACHUE OIBITOB, WIIIOCTPUPYIOMMNX MPU3HAKA MPOTEKAHUS
peakiuii MOHHOro oOMeHa (00pa3oBaHME OCajJKa, BBIICIICHHE Ta3a, 0O0pa3OBaHHE
BOJIbI), OINBITOB, WUIIOCTPUPYIOIIMX TMPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii  (ropeHue, peakiuud  Pa3joKEHUsA, COCAMHEHHS), Paclo3HABAHUE
HEOPTaHUYECKUX BEIIECTB C MOMOIIBIO KAaUYE€CTBEHHBIX PEAKLMil HA HMOHBI, PEIICHHE
AKCTIIEPUMEHTABHBIX 3a]1a4.

HeMmeTasiibl 4 UX cOeTUHEHUS

OO0mast xapakTepucTuka rajaoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHbIE
crerieHn okuciieHus. CTpoeHue W (PU3NUECKHMe CBOWCTBA MPOCTHIX BEIIECTB —
rajioreHoB. XMMUYECKHE CBOMCTBA Ha MpUMepe XJyiopa (B3auMOIEHCTBUE C METaJlIIaMH,
HEMEeTaJUIaMH, 1iesiouamu). XiaopoBoaopo. ComnsiHast KUCIIOTa, XMMUYECKUE CBOMCTBA,
noJiyueHue, npumeHeHue. Jleiicteue xjopa 1 XJIOPOBOJOPOAA HA OPTaHU3M YEJIOBEKA.
Baxueimme xJ10puabl 1 UX HAX0XKICHUE B IPUPOJE.

Oo6mas xapakrepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CcTerneHu oOkuciaeHus. CTpoeHue U (U3MUECKHME CBOWCTBA MPOCTHIX
BEII[ECTB — KUCIOpPOAA M CEphbl. AIIOTPONHBICE MOAMGUKAIIMK KUCIOPOJA U CEPHI
Xumuyeckue cBoicTtBa cepbl. CepoBOAOpPOd, CTpOoeHHE, GU3UYECKHE U XUMHUUYECKUE
cBoicTBa. OKCHUBI CEphbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHIOB. CepHasi KUCIIOTa,
bu3nYecKue ¥ XUMUYECKUE CBOMCTBA (0OIIMEe Kak MpeACTaBUTENS Kjacca KUCIOT U
cneruuyeckne). XUMUYECKUE PEaKIUU, JIeKAIUEe B OCHOBE MPOMBIILIEHHOTO
crioco0a MmotydeHus: cepHOil KUcIoThl. [Ipumenenne cepHort kuciotbl. Conu cepHOU
KHCJIOTHI, KaueCTBEHHAs PEaKIus Ha



cyiabdaT-uoH. Haxoxzaenue cepbl U €€ COEAMHEHUH B MpHUPOAE. XHUMHUYECKOE
3arpsA3HEHUE OKPYKAIOIIeW Cpelbl COCIUHEHUSIMH Cepbl (KUCIOTHBIC IO,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEeI0TBPAICHUSI.

OO6mast xapakTepuctuka 3iaeMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTEpHbIE CTENEHU OKUCIIEHUS. A30T, paclipoCTpaHEeHuUeE B pupojie, pusndeckue u
XuMHUeckne cBoictBa. KpyroBopor azora B mpupoae. AMMHUaK, ero (pu3n4ecKue H
XUMHUYECKHE CBOMCTBA, MOydeHUE U npuMeHeHue. Coaum aMMOHUS, NX (GU3HYECKUE U
XUMHUYECKUE CBOMCTBa, NMpuMeHeHue. KadecTBeHHas peakius Ha HMOHbI aMMOHUS.
A3OTHas KHCIIOTa, €€ moyyueHue, (U3nueckue 1 XMMHUYECKHe CBOMCTBa (00IIMe Kak
MpeaCcTaBUTENs Kiacca KUCIOT U cnenudpuyeckue). Mcnoap3oBaHue HUTPATOB U COJIEH
aMMOHHUSI B KA4eCTBE MHHEPAIbHBIX yIOOpCHMA. XWUMHUYECKOE 3arps3HEHUE
OKpYXaIoLlel cpeabl COEAMHEHUSAMU a30Ta (KUCIIOTHBIE T0KIH, 3arpA3HEHUE BO3IyXa,
MOYBBI M BOJ10EMOB). Docdop, amnoTpornHbie Moaubukanuu Gocdopa, hundeckue u
xuMudeckue cpoiictBa. Okcun dochopa (V) u dochopHas kucimora, GusHuecKue u
XUMHUYECKUE CBoiicTBa, mnosydyeHue. MHcnonb3oBanue ¢dochatoB B  KauecTBe
MUHEPAJIbHBIX yI00pEHUH.

O6mast xapaktepuctuka aneMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHbIC CTEMEHM OKHUCJICHUS. YTIepoid, aUIOTPOIHble MOAW(UKAIUH,
pacrpocTpaHeHue B MOpUpoje, (PU3MUECKHEe M XMMHUYECKHE CBOMCTBAa. AJICOpOIMSI.
Kpyrosoport yriaeposaa B npupoje. OKcuasl yriaepojia, ux Gu3ndeckue U XuMUYECKUe
CBOMCTBa, JEWCTBME Ha J>KUBBICE OpPraHU3MbI, T[OJYyYEHHE U TMPUMECHEHHE.
Dkosioruyeckre MpoOJeMbl, CBsA3aHHbIe C okcujgoM yriepoaa (IV), rumoresa
1J100aJbHOrO MOTEIUICHUSI KiUMaTta, MapHUKOBBIA 3(P(deKT. YronbHas KUCIOTa U €&
colii, uUX (U3NYECKHE W XHUMHUUYECKHE CBOWCTBA, TMOJy4YCHHE U TPUMEHEHUE.
KauectBennas peakuusi Ha kKapOoHaT-wOHBI. Mcronb3oBaHue KapOOHATOB B OBITY,
MEUITMHE, TPOMBIIIIJIEHHOCTH U CETbCKOM XO035HCTBE.

[lepBoHavanbHBIE TIOHATHS 00 OPraHUYECKHUX BEMIECTBAX KAaK O COCIMHCHUSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTWJIEH, 3TaHOJI, IVIMIEPUH, YKCYCHas KHUCJOTa).
[TpupoHbIE UCTOYHUKH YTIEBOAOPOIOB (YTrojb, IPUPOJHBIN Ta3, HEPTH), MPOTYKTHI
ux rniepepabotku (OeH3WH), WX POJb B OBITY W MPOMBINUICHHOCTH. [loHsITHE O
OMOJIOTHYECKH BaXKHBIX BEIIECTBAX: KHUpaX, OelIKaxX, YIJIEBOIaX — U MX POJIHM B )KU3HU
yesjoBeka. MaTtepuaibHOE €IMHCTBO OPTaHUUECKUX U HEOPTaHUUECKUX COCTMHEHUH.
KpemHunii, ero Qu3nyeckne M XUMHUYCCKHE CBOWCTBA, MOJYYCHHE W TNPUMCHCHUE.
Coenunenust kpemHuus B rpupoje. Oo6mue npeactasienust 06 okcuae kpemuus (IV) u
KpeMHHEeBOU Kuciote. CHIMKAThI, X HCIOJIb30BAHUE B OBITY, B MPOMBIIIJICHHOCTH.
BaxHeimme CTpouTeNIbHBIE MaTepHUaibl: KEpaMHUKA,



CTEKJI0, IIEMEHT, OeToH, kene300eToH. [IpobremMbl 6€30mMacHOr0 HCIOIL30BAHMS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumMenm:
U3ydeHUEe O0Opa3l0OB HEOPraHWYECKUX BEIIECTB, CBOWMCTB COJISHOM KHUCIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOIIOJIEHHWE MMPU3HAKOB UX
MPOTEKAHUS, OTBITHI, OTPAKAIOIINE (HU3UICCKUE U XUMUIECKHE CBOWCTBA TaJIOTCHOB U
UX COCAMHEHUN (BO3MOXHO HCIIOJIb30BaHUE BHUACOMATEPHUATIOB), O3HAKOMIICHHE C
oOpasliaMu XJIOpUJIOB (TaJOr€HUIOB), O3HAKOMJIEHHE C oOOpa3namu cepel u €€
COCIMHEHUSIMH  (BO3MOXKHO  MCIOJB30BAHME BHJIEOMATEpHANOB), HaOIIOIEHHE
mpoiiecca OOyriauMBaHUs caxapa TMOJ JCHCTBUEM KOHIICHTPUPOBAHHON CepHOMU
KHUCTIOThI, HW3Yy4Y€HHE XHUMHUYECKUX CBOMCTB pa30aBICHHON CEpHOM KHUCIOTHI,
MIPOBEICHHE KAYECTBEHHOW pEaKIMu Ha Cyidb(]ar- MOH W HAOIIOJCHUE TPHU3HAKa €&
MpPOTEKaHMUs, O3HAKOMJIEHWE C (U3MUYECKHMMH CBOMCTBaMH a30Ta, ¢dochopa U uX
COEIMHEHUN (BO3MOXKHO HCIOJIb30BaHUE BHUEOMATEpUAIOB), 00pa3laMu a30THBIX U
dbochopHbIX yI10OpeHuil, mojiydyeHue, CooupaHue, paclio3HaBaHUE U U3yUYCHUE CBOMCTB
aMMMaKa, TPOBEJCHUE KAUE€CTBEHHBIX pEaKkIuii Ha MOH aMMOHHS W (ocdaT-uoH U
W3YUYEHHE MPU3HAKOB UX NMPOTEKAHHUsI, B3aUMOJCHCTBUE KOHLIEHTPUPOBAHHON a30THOM
KHUCIIOTBI C MEJIbIO (BO3MOXKHO UCIIOIB30BaHUE BUICOMATEPUAIIOB), U3yUEHUE MOJIEIEH
KPUCTAJUIMYECKUX PpemeToK anmasza, rpadura, QyuiepeHa, O3HAKOMJIEHUE C
MPOIIECCOM  aJCOpPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJIydeHUE, COOMpAaHHE, PACIIO3HABAHUE W U3YUYCHUE
CBOMCTB YIJICKHUCIIOTO Ta3a, MPOBEJACHUE KAYECTBEHHBIX peakluii Ha KapOOHAT U
CUJIMKAT-HOHBI M U3yY€HUE NPU3HAKOB UX MPOTEKAHUs, O3HAKOMJICHUE C MPOLYKIHUEH
CUJIMKATHOW MPOMBIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIBHBIX 33/lad 10 TeME
«BaxHenme HeMeTaulbl U KX COCIUHEHHUS.
MeTa/iibl U UX COeIMHEHUS
OO6mrasi xapakTepUCTHKAa XWMHUYECKUX JJIEMEHTOB — METAUIOB Ha OCHOBAaHUM HX
nonoxkenus B [lepnognyeckon cucreme xummyeckux anemeHToB . 1. Menneneesa u
ctpoeHust atomoB. CTpoeHue MeTauioB. Meramnuueckas CBA3b W METaJUIMYecKas
KpUCTAJUTMYECKAsl pEelETKa. ODJIEKTPOXMMHUYECKUWA Ppsii  HANPSKEHUW METaJUIoB.
duznyuecknue W XUMUYECKHE CBOMCTBa MeTaioB. OOmMe CcrnocoObl MONTyYeHUs
MeTayioB. [loHATHE O KOPPO3UM METAIIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI MX OT
koppo3uu. CriiaBbl (CTallb, YyT'YH, AOPATIOMUHUN, OpPOH3a) U UX IPUMEHEHUE B OBITY
Y TIPOMBIIIEHHOCTH.
[Ilenounsie MeTaUIbl: TOJOXKEHHE B lleproanyeckor CUCTEME XUMHYECKHUX
snementoB JI. M. MenaeneeBa, CTpO€HME HX aTOMOB, HAaXOXJICHUE B MPUPOJE.
dusznyeckue U XMMUYECKHE CBOMCTBA (Ha mpuMepe Hatpus U kKaius). OKCUIIBI U



TUJPOKCUIBI HATPUS U Kanus. [[puMeHeHre EeT0YHbIX METAJIJIOB U UX COCTUHEHUM.
[IlemoyHO3eMENBHBIE METAJIBI MarHuii M KallbIUi: ToJoxkeHue B llepuomuueckon
cucreMe xuMmuueckux onemeHTtoB J[. WM. MenaeneeBa, CTpoeHHME UX aTOMOB,
HaxOXJeHUEe B npupoje. Ouzndeckue U XUMUYECKUE CBOMCTBA MArHUS M KAJIbIHA.
Baxnelime coeauHeHus Kaiblusg (OKCHUJ, THAPOKCHA, coju). JKECTKOCTh BOJBI U
CriocoObl €€ yCTpaHEHHS.
AmomuHMil: nonoxenue B Ilepuonnueckoit cucteme XuMuyeckux anemeHTtoB [[. .
MenaeneeBa, CTpOEHHE aTOMa, HAXOXAEHUE B NpuUpoje. OPU3NYECKUEe U XUMHYECKUE
CBOMCTBa aMFOMUHUSA. AM(OTEpHBIE CBOMCTBA OKCHUJIA U THIPOKCH/IA aTFOMUHUSI.
Kenezo: mnonoxenue B Ileproandeckoil cucremMe XUMUYECKUX siaeMmeHToB J[. .
MenpeneeBa, CTpOEHHE aToMa, HaxOXJAeHUE B mpupoae. OU3NUeCKUe U XUMUUYECKHE
cBoicTBa kene3a. OKcuabl, ruapokcuapl U comu xxenesa (I1) u xxenesa (I11), ux cocras,
CBOICTBA U MOJIYYCHHE.

Xumuueckuii IKCnepumenm:
O3HaKOMJIEHHE ¢ oOpa3laMh METaJUIOB U CIUIABOB, MX (PU3NUYECKUMU CBOMCTBAMH,
W3yYE€HHE  PEe3yJbTaTOB  KOPPO3UM  METAIOB  (BO3MOXKHO  HMCIOJIb30BAHUE
BUJIEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBHS OKCHIA KaJlbLUS W HATPUs C
BOZIOM (BO3MOXKHO HCIIOJIb30BaHUE BHUJACOMATEPUAJIOB), HCCIEJOBAaHUE CBOMCTB
KECTKOM BOJIbI, MPOIECCa TOPEHUSI KeJe3a B KUCIOPoae (BO3MOXKHO UCIIOIb30BaHUE
BUJICOMATEPUAIIOB), MPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX pEaKIMd Ha HOHBIL:
MAarHusi, KaJblUs, aJIOMUHHUS, [IMHKA, JKeJe3a
(I) u xene3za (III), mequ (II), HaGmroaeHe W OMHCAHUE MPOIIECCOB OKpAIIUBAHUS
IJJaMEHHM HWOHAMHM HATpusl, Kajausd U Kajablus (BO3MOXKHO  HCIIOJIb30BAaHHE
BHUJICOMATEPUAIIOB), HCCiienoBaHUE aM(pOTEPHBIX CBOMCTB THAPOKCHUAA ATIOMUHUS U
TUIPOKCHAA IIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a1ad no teme «Baxueimme
METaJUIbl U UX COCTMHEHUS.
XHMHUA M OKpYsKaloLIas cpeaa
BemectBa wu wmarepwanbl B IIOBCEIHEBHOM JKW3HM 4YeloOBeKa. bezomacHoe
UCIIOJIb30BaHUE BEIECTB MU XUMUUYECKUX peakiuid B ObiTy. IlepBas momonis mnpu
XAMHUYECKUX 05KOTaX U OTPABJICHUSAX.
XUMUYECKOE 3arpsi3HEHUE  OKpyKawmomied cpeapl  (mpedenbHas — JAOMyCcTUMas
KOHIIeHTpaiusi BemiectB, nainee — IIJIK). Poiap Xumuu B pemieHUH SKOJOTHUECKUX
pooIIeM.

Xumuueckuii IKCnepumenm:
u3ydeHue oOpaslloB MaTepuaioB (CTEKJIO, CIUIAaBbl METAJUIOB, IOJHMEpPHBIE
MaTepuarbl).

Meostcnpeomemmnule ceéasu



Peanuzamuss MeXnpeaIMETHBIX CBs3ed MNpu  M3yYeHUH XUMHHM B 9  Kiacce
OCYILECTBIISIETCS Yepe3 MCIOJIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATHUH,
TaK U MOHATUH, SBJISIOMUXCS CUCTEMHBIMH TSI OTACIBHBIX MPEAMETOB €CTECTBEHHO--
HAYYHOTO IIMKJIA.

OO1ue ecTeCTBEHHO-HAay4yHble MOHATHA: Hay4YHBIA (akT, TMIOTE3a, 3aKOH, TEOpHs,
aHamu3, CHUHTE3, KJIACCU(PHUKAIMSI, TEePUOAUYHOCTh, HAOIIOIEHUE, DSKCIEPUMEHT,
MOJICJTMPOBAaHUE, U3MEPEHHUE, MOJEIb, SBICHUE, MAPHUKOBBIN 3P (HEKT, TeXHOIOTHS,
MaTepuabl.

®dusuka: MaTepusi, aTOM, 3JEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIWA, H3O0TOIIbI,
ParMOaKTUBHOCTb, MOJIEKYJa, JEKTPUUECKHUH 3apsill, TPOBOJAHUKHU, TTOITYIIPOBOIHHUKH,
IVRTICKTPUKY, (OTODJIEMEHT, BEIIEeCTBO, Teno, OO0BEM, arperatHoe COCTOSHHE
BEIIECTBa, Tra3, pacTBOp, PacTBOPUMOCTb, KpHUCTa/NIMYecKas pemeéTka, CIUIaBhl,
¢duznyecKre BETUYNHBI, €AMHULIBI U3MEPEHHS, KOCMHUUECKOE MMPOCTPAHCTBO, MJIAHETHI,
3BE3161, CoHIIE.

buonorus: ¢potocunTes, apixanue, 6uochepa, 3KocUcTEMa, MUHEpAJIbHbIE y100peHUs,
MUKPO3JIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEILHBIC BEIIECTBA.

['eorpadus: armocepa, ruapochepa, MHUHEpabl, TOPHBIE IOPOJbI, IOJIE3HbIE
UCKOTIaeMbl€, TOIUIMBO, BOJTHBIE PECYPCHI.



INIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHSA ITPOI'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIbTATHBI
JIMYHOCTHBIE PE3yJIbTaThl OCBOEHUS MPOTPAMMBI OCHOBHOTO 0OIIEro oOpa3oBaHUs
JOCTHTAIOTCSI B X0/¢ OOY4YeHHS XWMHHM B €IUHCTBE YYEOHOM W BOCHHUTATEIBHOU
JEATEIIBHOCTH B COOTBETCTBUU C TPAAULIHUOHHBIMA POCCUMCKUMU COLUMOKYIBTYPHBIMU
U JIyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, TNPUHATHIMH B OOIIECTBE MpaBWIAMH U
HOpPMaMU TOBEAEHUS M CIIOCOOCTBYIOT MpOIlecCaM CaMOMO3HAHUS, CAMOPa3BUTHUS U
COIMAIN3AIMU 00YyYaIOIINXCSl.
JInyHOCTHBIE pe3yJbTaThl OTPAXKAIOT TOTOBHOCTh OOYUYAIOIIUXCSI PYKOBOJCTBOBATHCS
CUCTEMOW TMO3UTHUBHBIX I[IECHHOCTHBIX OpHUEHTAIlMd W  PpaCIIUPEHHE  OIbITA
JIEATEIIbBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) maTpHOTHYECKOT0 BOCTIMTAHUS:
IIEHHOCTHOTO OTHOILICHHUSI K OTE€UECTBEHHOMY KYyJIbTYpPHOMY, HCTOPUYECKOMY H
HAy4YHOMY HaCJe[IMI0, TIOHUMAaHUs 3HAYCHUS XHUMHUYECKOM HAyKh B KU3HU
COBPEMEHHOr0 OOIIECTBa, CIOCOOHOCTH BIAJETh JOCTOBEpHOM HH(OpMaluen o
MEPENOBbIX JOCTHXKECHUSX U OTKPBITUSIX MHUPOBOM W OTEUECTBEHHOM XUMMH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPa’kIaHCKOT0 BOCIIMTAHUSI:
MPECTABICHUS] O COIMAJIBLHBIX HOPMax M MpaBUIaX MEXKJIMYHOCTHBIX OTHOIIEHUN B
KOJUICKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOM!,
y4e0HO-MCCIIeI0BATEIHCKON, TBOPUYECKON U IPYTUX BUIAX ACSATEIBHOCTH, TOTOBHOCTH
K pa3HOOOpa3HOM COBMECTHOM JI€ATETbHOCTH TPU  BBIINOJHEHUH Y4EOHBIX,
MO3HABATENbHBIX 3a7]a4, BBINOJHEHUH XUMHUUYECKUX OKCIEPUMEHTOB, CO3JIaHUU
y4€OHBIX TPOEKTOB, CTPEMJICHHSI K B3aUMOTIOHUMAHHUIO W B3aUMOTIOMOIIIM B TIPOIIeCCe
ATOW Y4eOHOW NeATeTbHOCTH, TOTOBHOCTH OILICHMBATh CBOE TMOBEJCHUE W TOCTYIKHU
CBOMX TOBApHIIEH C MO3UIIMA HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS
MTOCJIEACTBUN MMOCTYIIKOB;

3) HEeHHOCTH HAYYHOT0 O3HAHUS:
MUPOBO33PEHUYECKUE TMPEJCTABICHUS O BEHIECTBE W XHUMHUYECKOM peakIuu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIOIINE OCHOBY
JUTSl TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTHUHBI MHpA, MPEJCTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUSI IPUPOJIbI, B3AUMOCBS3SIX UEJIOBEKa C MPUPOTHON CpeIoH,
O POJIM XUMHUU B TTIO3HAHUU ATUX 3aKOHOMEPHOCTE;
MO3HABATENbHBIE MOTHMBBI, HAlPABJICHHbIE HA MOJYYEHUE HOBBIX 3HAHWI MO XHWMHH,
HEOOXoauMbIe  JJiE  OOBsICHEHWs  HAOMIOaeMbIX  TMPOILECCOB M SIBJICHHUIA,
MO3HABATENIbHON, HWH(POPMAIIMOHHON ¥ YWTATEIhCKOHW KyJIbTYPhl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM pabOThl ¢ Yy4eOHBIMM TEKCTaMH, CIPaABOYHOU



JUTEpATypo, JOCTYNHBIMH  TEXHHYECKUMH  CPEICTBaMU  HH(POPMAIIMOHHBIX
TEXHOJIOT U,
UHTEpeC K 00YUYEeHUIO U MO3HAHUIO, JTI0003HATENFHOCTh, TOTOBHOCTh M CITIOCOOHOCTH K
caM000pa30BaHUIO, MPOCKTHON U UCCIEAOBATEIBCKON E€ATEIbHOCTH, K OCOBHAHHOMY
BBIOOPY HAMPABIEHHOCTH U YPOBHS OOy4EHHUsI B JAJIbHEHIIIEM;

4) popMHUPOBAHUS KYJIbTYPbI 310POBBS:
OCO3HAHME LEHHOCTH >KU3HH, OTBETCTBEHHOI'O OTHOIIECHHUS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 3JI0pOBBIA 00pa3 >KW3HU, OCO3HAHUE IMOCIEICTBUN M HENpUATHE
BpEAHBIX  MPUBBIYEK  (YyHOTpeOJEHHsS  aJKorofisi, HAPKOTUKOB,  KYpEHHS),
HEOOXO0MMOCTH COOTIOACHHSI MPAaBUI O€30MaCHOCTU MPHU 00pAIIEeHNH ¢ XUMUYECKUMHU
BEILECTBAMH B OBITY U PEANbHON KU3HH;

5) TpyA0BOIr0 BOCIIMTAHUS:
UHTEpPEC K NPAKTUYECKOMY H3Y4YEHHUIO mpodeccuii ¥ TpyJda pas3IdyHOro poja,
YBaXEHUE K TPyAY U pe3yibTaTaM TPYAOBOU JESITEIBHOCTH, B TOM YHUCIIE HA OCHOBE
IPUMEHEHUS] NMPEAMETHBIX 3HAHUHM MO0 XMMHH, OCO3HAHHBIA BBHIOOP MHAMBHUAYAIbHOMN
TPAaCKTOPUH TMPOAODKEHUSI O00pa3oBaHUs C YYETOM JIMYHOCTHBIX HMHTEPECOB U
CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB M NOTPEOHOCTEH, YCIEMIHON
npo(heCCUOHATIBHON NEATEIbHOCTH U Pa3BUTHS HEOOXOJUMBIX YMEHMM, TOTOBHOCTb
allarTUpOBaThCs B MPO(ECCHOHATIBHOM Cperie;

6) 9K0JIOrM4eCKOTr0 BOCIIUTAHHUS:
HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIIEHHE K NPHUPOJAE KaK HCTOYHHKY >KM3HU Ha
3emiie, OCHOBE €€ CYIECTBOBaHUS, IOHUMAHUE LEHHOCTH 3/I0POBOr0 M OE3011aCHOTO
oOpa3za JKHM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3UYECKOMY U
MICUXUYECKOMY 3/I0pPOBbIO, OCO3HAHUE LIEHHOCTU COOJIOACHMS MpaBUil OE30MMacHOro
MOBEAECHUS MIPU padoTe C BEIIECTBAMH, a TAK)XKE B CUTYaLHUSIX, YTPOKAIOIIUX 310POBBIO
U KU3HU JTI0JICH;
CIIOCOOHOCTH MPUMEHSTh 3HAHUS, MOJIy4aeMble MPU U3YUYEHUU XUMUH, JIJISl PELIEHUs
3a/1a4, CBSI3aHHBIX C OKPYKAIOUIEH NPUPOJHOM CpPENOMW, I TOBBILICHHUS YPOBHS
HKOJIOTUYECKON KYJIbTYpbl, OCO3HaHMs IJIOOAJBHOTO XapakTepa SKOJOTHYECKHX
npobsieM U MyTed HX PELEHUs MOCPEICTBOM METOJOB XHMHUH, HKOJIOTHYECKOTO
MBIILJIEHUS, YMEHHUS PYKOBOJCTBOBATHCS UM B MTO3HABATEIbHONW, KOMMYHUKATUBHOMN U
COLMAJIBHOM MTPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATBI
B cocraBe MerampenIMeTHBIX Pe3yJbTaTOB BBIACISAIOT 3HAUMMBbIEC JJI (POPMHUPOBAHUS
MHUPOBO33pEHUsI OOIIEHAayYHbIe MOHATHUS (3aKOH, TEOpUs, MPHUHIIMI, TUIIOTE3a, (aKT,
CUCTEMA, MPOIIECC, IKCIEPUMEHT U APYToe.), KOTOPbIE UCIOJIb3YIOTCS B €CTECTBEHHO-
HAy4YHbIX Y4EOHBIX MpEAMETaxX U MO3BOJSIOT Ha OCHOBE 3HAaHUN W3 ATUX MPEIMETOB
dbopMHpOBaTh MPECTABIEHUE O IEJIOCTHOM



HAyYHOW KapTUHE MHpA, W YHUBEpCAJIbHBbIC Y4eOHBIC NMelcTBHs (TMO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, PETYJISITUBHBIE), KOTOpPhIE obOecmeunBaroT (HOPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAaHUIO U OCYIIECTBICHUIO Y4eOHOMU
JESITEIIbHOCTH.

Ilo3naBaTeibHbIe  yHHMBepcajbHble Yy4eOHble JeiicTBUS

Ba3oBnle Jjornueckue a1eiicTBUA:

YMEHHUSI UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHHUM 3HAHMIA:
pPacKphIBaTh CMBICT XUMHYECKHX IMOHATHN (BBIACISITh X XapaKTePHBIC MPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBSA3b C APYTMMH TOHSTHSIMH), HCHOJIb30BATh MOHATUS IS
OOBSICHEHUS OTACNIbHBIX (DAKTOB M SIBJICHUI, BHIOMPATh OCHOBAHUSA U KPUTEPHUH JIJIS
KJacCU(PUKAMM XUMUYECKUX BEIIECTB W XUMHUYECKUX PEaKIUW, yCTaHaBIMBATh
MPUYUHHO-CJICJCTBEHHBIEC CBSI3M MEXKIY OOBEKTaMH M3Y4YEHUS, CTPOUTH JIOTUYECKUE
paccyxkaeHuss (MHIYKTUBHBIC, IEAyKTUBHBIC, IO aHAJOTHU), JEJIaTh BBIBOJABI U
3aKJTIOYCHHUS;

yMEHUE TMPUMEHSTh B  TIpollecce TO3HaHUS  MOHATUS  (IpeAMETHBIE |
METanpeIMETHBIC), CUMBOJUYECKUE (3HAKOBBIE) MOJIEIU, HCIOJIb3yEeMbl€ B XHUMHH,
npeoOpa3oBbIBATh IIMPOKO MPUMEHSIEMbIE B XUMHUU MOJICJIbHBIC MPEACTABICHUS —
XUMHUYECKUUA 3HAK (CUMBOJ DJJEMEHTa), XuUMHU4eckas ¢opmysia U ypaBHCHHUE
XUMHUYECKOUN peakIuu — MpU pelieHuH yueOHO-TI03HaBaTEIbHBIX 33J1a4, C YYETOM ITHX
MOJICJIbHBIX TIPE/ICTABIICHUN BBISBIISATh U XapaKTEPU30BATh CYIIECTBEHHbIC MPU3HAKU
MU3y4aeMbIX OOBEKTOB — XHMHUYCCKHX BEIIECTB W XMUMHYCCKUX PEAKIIMi, BBISBISATH
oOlllue 3aKOHOMEPHOCTH, MPUUYUHHO-CJICACTBEHHBIC CBSI3M M MPOTUBOPEYHS B
M3Yy4aeMBbIX MTPOLIECCAX U SIBJICHUSIX.

ba3oBble ucciieoBarebCKke 1eHCTBUS:

YMEHHE UCIIOJIb30BaTh MOCTABJIECHHBIE BOIPOCHI B KAUECTBE MHCTPYMEHTA MMO3HAHUSA, a
TaKe B Kaue€CTBE OCHOBHI JIJI1 POPMHUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXKCHUI;

MpUOOPETEHUE OMbITA MO TIAHUPOBAHUIO, OPTaHU3AIMU U MPOBEACHUIO YUEHUYECKUX
DKCIIEPUMEHTOB, yMEHHE HaOII0JaTh 3a XOJOM TIpoliecca, CaMOCTOSITEIILHO
MPOTHO3UPOBATh €ro pe3ynbrar, (GopMynupoBaTh OOOOIIEHUS W BBIBOJBI 10
pe3yabTataM MPOBEAEHHOIO OIbITA, UCCIIEIOBAHUS, COCTABIISITE OTYET O MPOACIIAHHOMN
pabore.

Pabora ¢ undgopmanueii:

yMEHUE BBIOMpATh, aHATU3UPOBATH M WHTEPHPETUPOBATH MH(POPMAIMIO PaA3IAYHBIX
BUJIOB U (OpM TMPEJCTABJICHUS, IMOJYy4aeMyl) M3 pPa3HbIX HCTOYHUKOB (HAay4dHO-
MONyJISIpHAs JTUTEpaTypa XUMHUYECKOTO COJIEPKaHUSI, CIIPABOYHBIE TOCOOHS, PECYPCHI
NHuTepHeTa), KpPUTUYECKH OLICHUBATh MPOTHUBOPEUMBYID UM  HEIOCTOBEPHYIO
uH(pOpMAIHIO;



YMEHHE NPUMEHATh pa3IMYHbIE METOAbl W 3alpochl MpU TOUCKE H O0TOOpe
uH(GOpPMAIIMU ¥ COOTBETCTBYIONINX JaHHBIX, HEOOXOIUMBIX JJIS1 BBIMOJIHEHUS YI€OHBIX
U TIO3HABATENIbHBIX 3aJ]a4 OINpPEACIEHHOIO THIMA, MPUOOPETeHHUE OIbiTa B 00J1acTU
UCIIOJIb30BaHUSI ~ MH(OPMAIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTUM,  OBJIAJICHUE
KyJIbTYpOl ~ aKTMBHOIO  HCIIOJb30BAHMUSI  PA3JIMYHBIX  [OUCKOBBIX  CHCTEM,
CaMOCTOSITENIFHO BBIOMpAaTh ONTUMAIbHYIO (OpMYy MpeACTaBICHUS HHPOpPMAIMH U
WJUTFOCTPUPOBATh pElIaeMble 33/1a4l HECIOKHBIMU CXEMAaMHM, THarpaMMaMu, TpyTruMu
dbopmamu rpadUKy U UX KOMOUHAITUSIMU,
YMEHUE HCIONb30BaTh U aHAIM3UPOBATH B IMpoOIlecce yU4eOHOM M MCCIea0BaTeIbCKON
JeATEIbHOCTH MH(OPMAIUIO O BIUSHUM MPOMBIIUIEHHOCTH, CEJIbCKOTO XO034iCTBa U
TPaHCIIOPTa HA COCTOSIHUE OKPY’KAIOIIEH MPUPOIHOM CpEbL.
KoMMyHUKAaTHBHBIE YHUBEPCAJIbHbIE y4eOHbI€ 1eliCTBUA:
yMEHHUs 3aJaBaTh BONpPOCHl (B XoJe auanora U (Wiau) JUCKYCCHUHU) MO CYIIECTBY
o0cykaaemMoil TeMbl, (POPMYJIUPOBATh CBOU MPEJIOKEHHUSI OTHOCUTEIBHO BBITIOTHEHUS
IIPEIIOKEHHOM 33]1a4H;
YMEHUSI MPEJCTABIATh IMOJYYEHHBIE PE3YJbTAThl MMO3HABATEIBHOW NESITEIIBHOCTU B
YCTHBIX M NUCBMEHHBIX TEKCTax; JejaTh IMPE3CHTALUI0 PE3YJIbTATOB BBIIOJHEHUS
XUMHUUYECKOTO JKCIEpUMEHTa (J1a00opaTOpHOTO OMbITa, JA0OpaTOpHOM pPadOTHI IO
MCCIIEIOBAHUIO CBOMCTB BEIIECTB, YYCOHOTO MTPOCKTA);
YMEHHsI y4eOHOTO COTPYJHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM MO3HABaTEIbHOMN
U HCCIIEIOBAaTENbCKOW JAEATEIbHOCTH MPU PEUIEHHMM BO3HUKAIOIIMX Ipo0sieM Ha
OCHOBE Yyd4€Ta OOIIMX HHTEPECOB W COIJIACOBAaHUS MO3UIMN (0OCYXJeHHs, 0OMEH
MHEHUSMH,  «MO3TOBBIE  IITYPMbD», KOOpPAMHAIMS  COBMECTHBIX  JECHCTBHIA,
OIpe/ieJIeHNe KPUTEPHEB 10 OLIEHKE KaueCTBa BHIMOJIHEHHON padOThI U JpyTHE).
PeryasiTuBHbIe YHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUSA:
YMEHUE  CAMOCTOSITEJIBHO  ONPEAENATh  LEIM  JESITENIBHOCTH,  IJIAHUPOBATH,
OCYUIECTBJISITh, KOHTPOJMPOBaTH M NPH HEOOXOJAMMOCTH KOPPEKTHUPOBATH CBOIO
NesATeIbHOCTb, BbIOMpaTh HanOosiee 3(P(EKTUBHBIE CHOCOOBI pPEIICHUS YYEOHBIX U
MO3HABATENIbHBIX  33Jlay, CaMOCTOSITEIbHO COCTaBIISATh WJIM  KOPPEKTHUPOBATH
IIPEUTOKEHHBIN aJITOPUTM JECUCTBUN MPU BBINOJHEHUN 3aJaHUN C YYETOM IOTYUYCHUS
HOBBIX 3HAHUU 00 H3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEaKIUAX, OICHUBATH
COOTBETCTBHE IMOJYYEHHOTO pe3yJibTaTa 3asiBICHHOW LIE€U, YMEHHE HCIOIb30BaTh U
aHAJIM3UPOBAaTh KOHTEKCTHI, MPEJJIaraéMble B YCIOBUHU 3a/IaHUM.

INPEJIMETHBIE PE3YJIBTATDBI
B coctaBe mpenMeTHBIX pe3yNbTaTOB MO OCBOEHHUIO 00S3aTEIBHOIO COJEp)KaHus,
YCTAaHOBJICHHOTO  JIaHHOW  (enmepasibHOW  pabouelt  mporpamMmoi,  BBIJIEISIOT:
OCBOCHHbIE OOYYAIOUIMMUCS HAy4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI



NENUCTBUN, crienuUUecKue ISl MPEeIMETHON 00macTu « XuMUs», BUABI ACITEIHPHOCTH
0 TIOJYyYCHWIO HOBOTO 3HAHUWA, €ro WHTEPHpPETAlH, NPeoOpa3oBaHUI0 U
MIPUMEHEHHIO B PAa3JIMYHBIX YUCOHBIX U HOBBIX CHUTYaIIUsX.

K xoHiy o0yueHus B 8 kij1acce mpeMeTHbIC pe3ybTaThl HA 6a30BOM YPOBHE JIOJKHBI
OoTpakaTh CHOPMUPOBAHHOCTH Y OOYJAIOIIUXCS YMEHHMI:

PacCKpbIBaTh CMBICI OCHOBHBIX XWMHYECKHUX MOHSTUH: aTOM, MOJIEKYJa,
XUMHUYECKANA 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas 10151 XUMUYECKOTO JIEMEHTA B COCIMHEHUH, MOJIIPHBIM 00BEM,
OKCHUJ, KHCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPULIATEIBHOCTh, CTEIICHb
OKHUCJICHHS, XUMHUYECKas PEaKIus, KiIacCU(PHUKaius peakiuii: peaxiuu
COCIMHEHUSA, PEAaKIUU PAa3JIOKEHUs, PEaKUUU 3aMEUICHUs, peaKUuu
oOMeHa, HK30- U PHJIOTEPMHUUECKHE PEAKIINH, TETII0BOM 3(h(PeKT peakiumu,
AIpO aToMma, JJIEKTPOHHBIA CJIOM aromMa, aToMHas OpOuTallb, pPaaHyC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAs W HEMOJSpHAs KOBAJICHTHAsl CBS3b,
WOHHAs CBs3b, MOH, KAaTUOH, aHUOH, PAcTBOpP, MAaccoBas JOJs BEIIECTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSThH 3TU NOHATHUS MPU ONMKUCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JUJII COCTaBlIeHUS (HOPMYT
BEIIECTB U YPABHECHUN XUMHUYECKUX PEAKIUN;

OTPENICNATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAUHEHUSIX,
CTENEHb  OKUCIIEHWUS  DJEMEHTOB B  OMHApHBIX  COEIUWHEHUSX,
MPUHA/JICKHOCTh BEILIECTB K OMNPEAEIEHHOMY KJIAcCy COEOUHEHHU MO
dbopmynam, BHJ XUMHUYECKOW CBsA3M (KOBAJICHTHAass U HWOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSX;

packpeiBath cMmbicn llepuommueckoro 3akona J[. WM. Menneneena:
JEMOHCTPUPOBATh MOHUMAHHE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX NoJiokeHus B llepumonnueckoil cucreme,
3aKOHOB COXPAHEHHSI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YY€HUs, 3aK0OHa ABOTajpo;

OMHUCBHIBATh M XapakTepusoBaTh TaOau4yHyro (opmy Ilepuoanueckoii
CUCTEMbl XHMMHMUYECKHMX DJJEMEHTOB: pa3jiuyaThb TMOHATHS «TJIaBHAs
noarpymnmna (A-rpymnma)» u «mobounas noarpynmna (b-rpymnma)», mansie u
OOJIbIIIME TIEPUOJBI, COOTHOCUTH OOO3HAUCHHS, KOTOpPhIE HMEIOTCS B
tabnune «llepuonuueckass cuctema xumudeckux osnementoB JI. M.
MeHnieneeBay C YHCIOBBIMH XapaKTEPUCTUKAMU CTPOEHUS AaTOMOB



XUMHUUYECKUX DJIEMEHTOB (COCTaB M 3apsij siipa, o0Ilee YUCIO PIEKTPOHOB
Y PACIPEIEICHUE X N0 3JEKTPOHHBIM CIIOSIM);

KJIacCU(PUIMPOBATh XUMHUYCCKHUE DJIEMEHTHI, HCOPTAHUUECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHCIy UM COCTAaBY YYACTBYIOIIUX B PEAKIUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHME CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPK/Ias OMUCAHUE TPUMEPAMH MOJIEKYIISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIINN;

MPOTHO3UPOBATh CBOWCTBA BEILIECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOTO
COCTaBa, BO3MOXXHOCTU TMPOTEKAHUS XUMHUYECKUX MPEBpAIllCHUA B
Pa3INYHBIX YCIOBUSX;

BBIYUCIISITH OTHOCUTENIBHYIO MOJICKYJSIPHYIO W MOJSIPHYIO  MAacChl
BEILECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO JJIEMEHTa 1o (opmylie
COEIMHEHUS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOWU PEAKIUU;

MPUMEHSITh OCHOBHBIC OINEpAlMM MBICIUTENIBHON JAEATEIbHOCTA — aHaJu3
U CHUHTE3, CpaBHEHUE, 0000IlEeHHE, CUCTEMAaTHU3allul0, KiacCU(pUKAIHIO,
BBISIBJICHUE MPUYUHHO--CJICJCTBEHHBIX CBA3EU — JIsl M3Yy4YCHUSI CBOMCTB
BEIIECTB M XUMHUYECKUX PEaKIHil, €CTECTBEHHO-HAyYHBbIE METO/IbI
MO3HAHUA — HaAONIOZCHUE, W3MEPEHHUE, MOJICTUPOBAHHE, IKCIIEPUMEHT
(peasibHBINA U MBICIICHHBIN);

CIENOBAaTh  IMpaBWUjaM  MOJIb30BaHUS ~ XUMHYECKOW  MOCYyJAOM |
7abopaTopHbIM 000pYy/IOBaHHMEM, a TakKe INpaBWwiIaM oOpalieHus: ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMH IO BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJIYYEHUIO U COOMPAHUIO
razoo0pa3HbIX BEHIECTB (BOAOPOJAa M KHUCIOpPOAA), MPUTOTOBICHUIO
pacTBOPOB C OMNPENEIEHHON MACCOBOM JIOJIE€W PACTBOPEHHOIO BEIIECTBA,
IJIJAHUPOBAaTh W MPOBOJUTH  XUMHUYECKHE  SKCIEPUMEHTHl MO
pacro3HaBaHUIO PACTBOPOB ILIEIOYEH U KUCIOT C MOMOUIBIO UHJIUKATOPOB
(;rakmyc, dheHondraient, METUIIOPAHXK U JIPYTHUE).

K koHniy oOyuenus B 9 kiacce npeaMeTHble pe3yiabTaThl Ha 6a30BOM YpOBHE JOJKHbI
oTpaxaTh COOPMHUPOBAHHOCTh y 00YYAIOIIUXCS YMEHUM:

pacKpbIBaTh CMBIC] OCHOBHBIX XHMHWYECKHX [MMOHATHU: XHUMWYECKUI
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, AHWOH, IPOCTOE BEIIECTBO,
CJIO)KHO€ BELIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULIATEIBHOCTb, CTEIICHb
OKHCIICHUS, XUMHUECKasl peaKlns, XUMUYecKasi CBA3b, TEIIOBOU 3(PdeKT
peakuu, MOJib, MOJSPHBIA  00BEM,  pACTBOp,  AJIEKTPOJUTHI,
HEDBJIEKTPOJIUTHI, AJEKTPOJIUTHYECKAS] IUCCOLMAIUSA, PEAKIUH HOHHOIO
oOMEHa, KaTaJiM3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKINK, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIINH,
OKHUCJIUTENIb,  BOCCTAHOBUTENb,  OKHUCIEHWE M  BOCCTAHOBJICHUE,
aloTponusi, aMm(pOTEepHOCTh, XUMUYECKasi CBSI3b (KOBAJICHTHAsl, MOHHAS,
MeTaJuInyecKas), KpUCTaNIMYecKas pemeéTka, KOppo3us METaJuioB,
CIUIaBBbl, CKOPOCTb XWUMHYECKOW PEaKUWW, NPEeNesbHO JI0IMyCTHUMas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHUA U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIONB30BaTh XHUMHUYECKYI0 CHUMBOJHMKY [UIsl COCTaBiICHUS (HOPMYI
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIENATh BAJIGHTHOCTD U CTENEHb OKUCIECHUSI XUMUYECKHUX JIEMEHTOB B
COCIMHEHUSAX pa3]IMYHOIO COCTaBa, NPHHAMIEKHOCTh BEUIECTB K
ONpeAeNnEHHOMY KJAacCy COEIMHEHUWA 1o (opmyaaM, BUA XHUMHUYECKOM
CBs3M (KOBaJICHTHAsl, WMOHHAsA, METAJUIMYECKas)) B HEOPTraHUYECKUX
COCJIMHEHUSX, 3apsiji MOHA M0 XUMUYECKON (opMylie, XapaKkTep Cpebl B
BOJIHBIX PACTBOpaxX HEOPTraHUUYECKUX COCAMHEHUMN, TUI KPUCTAITUTMYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMmbich llepuomnueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMaHWE: OIKChIBaTh M XapaKTEPU30BaTh
tabnuunyio (opmy Ilepuoamdeckoil cuUCTeMbl XUMHUYECKUX DJIEMEHTOB:
paznuyaTh MOHATHUS «TJaBHas mnoArpynna (A-rpymnmna)» U «moOodHas
noarpynna (b-rpynma)», manbsie u OOJbIIME TEPUOJBI, COOTHOCUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCA B TIEPUOJMYECKON Tabmmie, C
YUCJIOBBIMU  XapaKTEPUCTUKAMHU  CTPOEHHUSI  aTOMOB  XMUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsl sijapa, oOIIee YHCIO DJJIEKTPOHOB H
pacmpeqieieHde WX 10 JJIEKTPOHHBIM  CIIOSIM), OOBSACHATH OO0IIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB 3JIEMEHTOB U UX COCAUHEHUN B
npeaenax MajblX NEPUOJIOB U TIAaBHBIX MOATPYMI C YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUUYECKHE DIIEMEHTbI, HEOPraHWUYECKHUE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIMX B peaKIuu
BELIECTB, MO TEIUIOBOMY 3(P(EeKTy, O M3MEHEHUIO CTENEHEW OKUCICHUS
XHMHUYECKUX DJICMEHTOB);

XapaKTepu30BaTh (OMHCHIBATH) OOIMME U CHCIUPUICCKUE XUMHUYECCKUE
CBOMCTBAa TIPOCTBHIX U CJOXHBIX BEILECTB, MOATBEPXKIasi OIMKMCAHUE
npuMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTaBIISAITh YPABHEHUSI 3JEKTPOIUTUYECKOM JIHCCOLMAIMU  KHUCIOT,
LIEJI0YEHN U COJIEH, IOJIHBIE U COKPALLEHHBIE YPABHEHUS PEAKLIUI HOHHOIO



oOMeHa, ypaBHEHUS pEaklWid, TMOATBEPKIAIOIMNX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIIUN
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCca ITHX PEaKIIni;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXKHOCTH TMPOTEKaHUSI XMMUYECKHX TMPEBpPALCHUNH B Pa3IUUYHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJSIPHYI0O W MOJSPHYIO MacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO »JJIEMEeHTa 10 (dopmyse
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEUIECTBA B PacTBOPE, MPOBOJUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEeaKInu;

coONM0aTh  MpaBWia  IOJb30BAHHUS ~ XMMHUYECKOM  HOCYIOMl U
7a00paTOpHBIM  OOOPYJIOBAaHMEM, a TakKXKe IMpaBWwia OOpalleHuss C
BEIIECTBAMH B COOTBETCTBHUM C MHCTPYKUUSIMH TIO BBIOJTHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO U COOUpPAHUIO
ra3o00pa3HbIX BEUIESCTB (aMMHUaKa U YTJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEaKIWH, TOATBEPKTAIONINE  KAUYEeCTBCHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACIO3HABATH OIMBITHBIM MyTEM XJIOPHI-, OPOMH/I-,
noaua-, kKapoonar-, docdar-, cunmkar-, cyiabdar-, THUIAPOKCHUI-HOHBI,
KaTHOHbI aMMOHHUSI U HOHBI M3yYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIUE B
BOJHBIX pacTBOpPaX HEOPTAHUUECKUX BEIECTB;

MIPUMEHSATh OCHOBHBIC OTIEPAIlMH MBICTUTEIIBHON NEATCILHOCTH — aHaJU3
U CHHTE3, CpaBHEHHE, OO0O0OIIECHHE, CHUCTEMATU3allMI0, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBSI3€H — JJIS M3YyYEHUS] CBOWMCTB BEIIECTB U
XUMUYECKUX PEaKlUid, €CTECTBEHHO-HAYYHBIC€ METOJbI TO3HAHUS —
HaOJIIOICHUE, M3MEpPEHUEe, MOJEIHPOBAHUE, SKCIEPUMEHT (pealbHbI U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoumnuectBo yacos
Ne HaumeHoBaHme pa3iesioB u JaeKkTpoHHbIE (IU(PPOBHIE)
KoHnTtpoabsHbie IIpakTH4yeckue
n/n TeM IPOrpaMmbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoTsbI padoThbI
Paznen 1. [lepBonayajibHble XUMHYECKHE OHATHSA
Xumusi — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bubmuorexa [JOK
' MPaAKTUYECKOU AEATEITbHOCTU https://m.edsoo.ru/7f41837c
YyesioBeKa
12 BemecTBa 1 xumMmnueckue 15 1 bubmnoreka LIOK
' peaKIuu https://m.edsoo.ru/7f41837¢
Wroro mo pazneny 20
Pazgen 2. BaxkHeiiliue npeacTaBuTe 1M HEOPraHUYECKMX BelllecTB
21 Boznyx. Kucnopon. Ilonstue 5 bubnnorexa [HIOK
' 00 oKcuIax https://m.edso00.ru/7f41837c
Bonopon.Ilonsitue o kucnorax bu6nuoreka LIOK
2.2 8 1
U COJIAIX https://m.edsoo.ru/7f41837c
53 Bopna. PactBopsl. [lonsitie 06 5 1 1 bu6nuorexa [LIOK
' OCHOBaHUSAX https://m.eds00.ru/7f41837¢
24 OCHOBHBIC KJIaCCHI 1 1 1 bubmuorexa [JOK
' HEOPraHUYECKUX COCAUHEHUN https://m.edsoo.ru/7f41837c
Hroro mo pasneny 30

Paznen 3. [lepnoauueckuii 3axon u [lepuonnueckasi cucrema xummudeckux jiementos JI. U. MenneseeBa. CTpoenne aToMoOB.
Xumuyeckas cBsi3b. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIC PEaKIIUA



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

[lepuoauueckuii 3aKOH U

31 [lepnoauueckast cucrema 7 bubmumoreka [LIOK
XUMHYECKUX 3J1eMeHTOB []. H. https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue aroma
XHUMHYECKas CBA3b.

3.2 OKHCITUTEIIBHO- 8 bubmmorexa [IOK

https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCIIbHBIC pCAKIIUN
bubmuorexa [JOK
Hroro o pasnexy 15 https://m.edsoo.ru/7f41837c
PezepBHOE Bpems 3 bubmmorexa HOK
https://m.edsoo.ru/7f41837c
OBLIEE KOJIMYECTBO YACOB I1O 68

[TPOI'PAMME



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

9 KJIACC

KosunyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM uugpoBbIie
Ne o/m P Konrtpoabnbie | IlpakTudeckue (mucpp )
NPOrpaMMbIl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
Pa3zjnen 1. BemecTBO M XMMHYEeCKHE PeaKIIuN
11 [ToBTOpEeHME U yriayonenue 3HaHUN 5 1 bubnuoreka LIOK
' OCHOBHBIX pa3/IesIoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bu6nuoreka [IOK
' peakimii https://m.edsoo.ru/7f41a636
13 DNEKTPOUTHYECKAs TUCCOIHAITHS. 3 1 1 bu6nunoreka [IOK
' XHUMUYECKUE PEAKLIMU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTa/ibl M MX COeTUHEHUS
21 OO11ast XxapakTepUCTUKA XMMUYECKUX 4 1 bubnnorexa [IOK
' anemeHTOB VIIA-rpymmel. ["amoreHbr https://m.edsoo.ru/7f41a636
OO61mas XxapakTepuCcTUKa XUMHYECKIX
2.2 snemeHToB VIA-rpynnel. Cepa u eé 6 bubmmorexa [IOK
' PYHIHL P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO01mas XxapakTepuCcTHKa XUMUIECKUX
2.3 aneMeHToB VA-rpynmnsl. A30T, pochop u ux 7 1 brbmorexa [OK
' PYIHBL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO1ast XxapakTepUCTUKA XUMHYECKIX
2.4 anemeHToB [VA-rpynmel. Yriepona u 8 1 2 bubmmorexa [IOK
' . PYIIIBL. POzt https://m.edsoo.ru/7f41a636
KPEMHUH ¥ UX COCTUHCHHUS
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

Paszgea 3. Mera/liIbl H UX COeAUHEHUSA

. bu6mmoreka [IOK
31 Obmpue croicTEa METAIIOB 4 https://m.edso0.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxxueiine Metasuibl U UX COEIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pasznen 4. Xumus u okpy:kawias cpena
4.1 BemecTBa 1 MaTepHabl B )KU3HU YeJIOBEKA 3 bubmorexa LOK
) m p https://m.edsoo.ru/7f41a636
Utoro no pazneny 3
PesepBHOE Bpems 3 bubmorexa HOK
p P https://m.edso0.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68



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




HOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
KosunyecTBO 4acoB JIeKTPOHHbIE
Ne nudposbie
Tema ypoka Kontpoabubie | IIpakTuyeckue
n/n Beero o0pa3oBaTejibHbIE
padoTbI padoThbI
pecypchbl
1 [Ipenmer xumun. Posib XuMuM B KU3HU 1 bubmnoreka LIOK
yenoBeKa. Tena m BemecTna https://m.edsoo.ru/ff0d210c
bubmuorexa [JOK
2 ITousTre 0 MeTOAaX MO3HAHUSA B XUMUHU. 1
https://m.edsoo.ru/ff0d227e
IIpa eckas padora Ne 1 «IIpasuia pado
3 B EagZHZToKHT/IPH I ;éMBI 00 5 ]Z?{iﬂpc ” 1 1 bubmorexa [JOK
patop p patit https://m.edsoo.ru/ff0d23dc
1abopaTOpPHBIM 000PYIOBAHUEM
4 Yucrtele BemecTBa 1 cMecH. CriocoObl 1 but6mmorexa [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
I1 §] No 2 «P
5 cweceii (ma npihicpe oerH Mopapernof ) . BuGmorera 110K
P p P https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6mmoreka [JOK
6 A 1
TOMBL H MOTICKYIIbE https://m.edsoo.ru/ff0d2a6c¢c
7 XUMHUYECKUE ITEMEHTHI. 3HAKH (CUMBOJIBI) 1 bubnmoreka [JOK
XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThIe U CIIOXKHBIE BEIIECTBA 1 bubmorexa [JOK
p m https://m.edsoo.ru/ff0d2a6c¢c
9 ATOMHO-MOJIEKYIIAPHOE YUEHHUE 1 bubmmorexa [IOK
yp i https://m.edsoo.ru/ff0d2d50
10 3aKOH IMOCTOSTHCTBA COCTaBa BEIIIECTB. 1 bubmuorexa [JOK



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

Xumunyeckas popmyna. BaieHTHOCTE aTOMOB
XUMHUYECKUX IJIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OtHocuTeNIbHAs aTOMHAs Macca. bubmuorexa [JOK
11
OTtHocuTeNnbHASI MOJIEKYJIIpPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 40JIs1 XMMHWYECKOT0 3JIEMEHTA B bubmuoteka [IOK
COCIMHEHUU https://m.edsoo.ru/ff0d350c
13 KonunuectBo Bemecta. Mosb. Monsipaas bubmmoreka [JOK
Mmacca https://m.edsoo.ru/ff0d5230
1 DOU3NYECKUE U XUMUYECKHE SIBICHHUS. bubmuorexa [JOK
XHAMHUYECKas peaKLus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku v yCIOBUS MPOTEKAHUS bubmmoreka [JOK
XUMHUYECKUX PEaKLUi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHSI MACChI BEIIIECTB. bu6muoreka [IOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 BrruncieHus KoJIudecTBa, MacChl BEIESCTBA bu6mmoreka [IOK
10 YPAaBHEHUAM XMUMHUYECKUX PEaKLIUi https://m.edsoo.ru/ff0d5708
Knaccudukanus XuMHUECKUX peakiiui
18 (coe I/Iqu):Hm[H A3JI0KEHUS 3a1vF1)e CI:II/HI bubmmorexa [IOK
A P ’ B ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 SHIUKJIOTIETUCT O60gq eHue U buomorexa LIOK
t FHCT Hf https://m.edsoo.ru/ff0d40c4
CUCTEeMAaTH3aIvsl 3HAHUH
Bo3nyx — cmech razoB. CocraB Bo3ayxa.
20 KI/IC?I}(I)XO — 3JIEMEHT U MPOCTOE Bej_l}:ZTBO bubmmorexa [IOK
PO P ' https://m.edsoo.ru/ff0d448e
O3oH
1 KonrtponbHas padora Nel mo teme bubnuorexa [LIOK
«BelecTBa 1 XUMHUYECKHE PEAKIIHI https://m.edsoo.ru/ff0d4290
22 du3nYeCKUe M XUMHYECKHE CBOMCTBA but6mmoreka [IOK



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
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https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4290

KHCIIOpo/1a (PEaKIuu OKUCIICHHUS, TOPEHUE).
ITonsaTHE 00 OKCUIAX

https://m.edsoo.ru/ff0d4614

CriocoOslI mostyueHus: KUCIopoa B

bu6mmoreka [IOK

2 0 .
3 NabOpaTOPHH 1 NPOMBIIIICHHOCTH https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TennoBoit 3 PeKT XUMUICCKON peaKIIHu,
24 IIOHSTHE O Tg)(il)vIOXI/IMI/I‘IeCKOM I;BH;II/II/I bubmmorexa [TOK
p P ’ https://m.edsoo.ru/ff0d4790
9K30- M SHAOTEPMHUCSCKUX PEAKITUSIX
TomnuBo (HedTh, yroib U METaH).
25 3ar }I3HCI§I/IG¢I;O3 yra CITIOCOOBI 2r0 bubmiorexa HOK
P X8, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHHS
IIpaxkTuueckas padora Ne 3 1o Teme
26 «l?lon CHHC U 5061/1 aHWe KUCIIOpO1a bubmorexa HOK
yi . P poa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bomopoa — snemeHT u mpocToe BEIecTBO. bu6mmoreka [IOK
Haxoxnenue B nmpupone https://m.edsoo.ru/ff0d4dd0
o8 duznveckKkre 1 XUMUYECKHE CBOMCTBA but6mmorexa [IOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [lonsATHE 0 KHCIOTaX M COJISIX bubmmorexa [IOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsI moTy4eHHs BOJIOPOAa B bubnuoteka [IOK
nmaboparopun https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o Teme
31 I1 HUE ¥ COOMpaHue B a bubmmorexa [OK
(LIOTYHICHIE 1 €0 . ParHE BOIOPOAd, https://m.edsoo.ru/ff0d4f42
W3YYCHHE €r0 CBOMCTBY
N bubnuoteka [IOK
32 M i ) A
OJISIPHBINA 00BEM ra30B. 3aKOH ABOTAIPO httos://m.edsoo.ru/ff0d542e
33 Breruucnenus o0bEma, KOJIMUECTBA BEIIECTBA bubmuorexa [JOK



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
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https://m.edsoo.ru/ff0d50d2
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https://m.edsoo.ru/ff0d542e

rasa I10 ero H3BeCTHOMY KOJINUECTBY
BEIIECTBA WIIN 00BEMY

https://m.edsoo.ru/ff0d55a0

Boruncnenus 06bEMOB ra3oB 110 YpaBHEHUIO

bu6mmoreka [IOK

34 €aKIIMM Ha OCHOBE 3aKOHA 00BEMHBIX
peaititi 1 https://m.eds00.ru/ff0d5708
OTHOIIICHUI Ta30B
35 du3znueckne U XUMHUISCKHUE CBONCTBA BOOBI bubmmoreia HOK
A https://m.eds00.ru/ff0d587a
36 CocraB ocHoBanwii. [ToHsITHE 00 bubmuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Boaa kak pactBoputens. Hacklenasie u
37 HeHacmmeHHe paCTBO bI. MaccoBast 1011 bubmorexa HOK
P PEL https://m.edsoo.ru/ff0d5b40
BEIIECTBA B paCTBOPE
[TpakTuyeckas pabora Ne 5 mo Teme
38 «IIpuroroBiieHrE pacTBOPOB C ONPEACIEHHOM bubmmorexa [IOK
P . . P p P https://m.edsoo.ru/ff0d5eba
MacCOBOH J0JICH pacCTBOPEHHOTO BEIIIECTBAY
39 Oxkcupl: cocTas, Ki1accupukanms, bu6mmoreka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
40 KontponbHas pabota Ne2 o teme bubnuorexa [IOK
«Kucnopoa. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
IlonydeHue n XUuMHUUYECKHE CBOMCTRA
41 KchyhoHLIX OCHOBHBIX U aM()OTEPHBIX bubmmorexa [IOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUs: COCTaB, KJacCU(DUKAITHUSA, bubnuoteka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [lonydyeHne n XxuMu4eCKre CBOWCTBA bubnuorexa [LIOK
OCHOBaHHH https://m.edsoo.ru/ff0d67ca
44 Kwucnotsr: cocras, knaccudukanus, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0dfee2



https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2

bu6mmoreka [IOK

45 [TonydyeHnue u XuMU4eCKHe CBONCTBA KUCIOT
‘- https://m.edsoo.ru/ffOdfee2
46 Counu (cpenHue): HOMEHKIJIATYPa, CIOCOOBI bubnuoreka [HOK
MOJy4YECHUS, XUMUUECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTrueckas padora Ne 6. Pemenue
47 AKCIEPUMEHTAIIbHBIX 33]1a4 110 TEME bubnmoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTaHUUECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUN
48 I'eneTnyeckas cBsA3b MEXKAY KilaccaMu bubnuoreka [IOK
HEOPraHWYECKUX COCANHEHUIN https://m.edsoo.ru/00ad9a50
bubmnoreka LIOK
49 O06o061IeHre ¥ cUCTEMaTH3aIUs 3HAHHUH
B . https://m.edsoo.ru/00ad9cb2
KonTponbnas padota Ne3 o teme
50 "OCHOBHBIE KJIACCHl HEOPTAHUUECKHUX bubmmorexa [IOK
. P https://m.edsoo.ru/00ad9ela
COCTMHEHUI
[TepBbie MOMBITKY KIaCCHPUKAITUT
51 XUMHUYECKUX 371eMeHTOB. [loHaTHe 0 rpynmnax bubmorexa HOK
' pyH https://m.edsoo.ru/00ad9ffa
CXOJTHBIX 3JIEMEHTOB
[Tepuoanueckuii 3akoH u Ileprnoanueckas
52 cHUCTeMa XMMHYECKUX 31eMeHToB J[. U bubmmorexa [IOK
S https://m.edsoo.ru/00ada52c
Menneneena
53 Ilepronasl, rpymIisL, 0O TIBI bubmorexa LIOK
P > TPYHIEL HOATPYH https://m.edsoo.ru/00ada52c
54 Ctpoenne aroMoB. COCTaB aTOMHBIX SIIEP. bubnuoteka [IOK
N3oromnsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI0YE€K aTOMOB
P P . bubnuoreka [IOK
55 snemenToB [lepuoanueckoii cucremsl /1. 1.

Meunneneena

https://m.edsoo.ru/00ada6ébc
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XapaKTepI/ICTI/IKa XHUMHUYCCKOI'O 3JICMCHTA I10

. but6mmoreka [IOK
56 ero nojioxkenuto B [lepuoandeckoii cucreme
https://m.edsoo.ru/00ada824
. . MenneneeBa
3nauenue [lepuoauyeckoro 3akoHa Jist
57 pa3BuTHUs HAyKu U npakTuku. . 1. bu6nmoreka [JOK
MenneneeB — y4€HBIM, IEJArOT U https://m.edsoo.ru/00ada96e
rpaXKTaHUH
58 DIeKTpOOTPULIATETbHOCTh AaTOMOB bubmmoreka [JOK
XHMHYCCKHUX 3JIEMCHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
59 HoHHast XuMHeckast ceash https://m.edsoo.ru/00adac34
60 KoBasieHTHAs OJISIpHAS XUMUYECKas CBSI3b buomorexa LIOK
https://m.edsoo.ru/00adaab8
61 KoBanentHast HenmomnsipHast XUMHUECKas CBSI3b bubmorexa HOK
https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 (CTeneHb OKHCIICHS https://m.edsoo.ru/00adae28
63 OKHUCITUTEIIEHO-BOCCTAHOBUTEIBHBIC PEAKIINN bubmmorexa LHOK
https://m.edso0.ru/00adb076
64 OKuCIUTEIN 1 BOCCTAHOBUTEIIN bubmorexa HOK
https://m.edso00.ru/00adb076
65 PezepHblil ypok. O60011eHIE 1 bu6moreka [IOK
cUCTEMaTH3aInsI 3HaHUH https://m.edso00.ru/00adb33c
66 KonTponbnas padota Ne4 o teme bubnuorexa [HOK
«CtpoeHune aroMa. XMUMUYECKas CBA3b» https://m.edsoo.ru/00adb486
67 PezepHblil ypok. O60011eHIE U bubnuorexa [LIOK
cUCTEMaTH3aInsI 3HAaHUH https://m.edso0.ru/00ad9ch2
68 PesepBHbIit ypok. O6001IeHNE T bu6nmoreka [JOK
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cucremMaru3sanuuia 3HAHUH
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9 KJIACC

KosunyecTBO 4acoB JIeKTPOHHbIE
undposbie
Nen/m | Tema ypoka Konrpoasnsie | IlpakTudeckue
Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
[Tepuonuueckuii 3akoH. [lepuoguueckas
1 cUcTeMa XuMH4eckux snemenTos /1. 1 1 bubamorexa HOK
o https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
R bu6mmoreka [IOK
2 XUMHUYECKHX JJIEMEHTOB IIEPBBIX TPEX 1
https://m.edsoo.ru/00adb6b6
MIEpPUOIOB
3 Knaccudukanus u HomeHKIaTypa 1 bubnuotexa [JOK
HEOPraHUYECKHUX BEILECTB https://m.edsoo.ru/00adb7e2
4 Bunpl xuMndeckon CBSI3U U THIIBI 1 but6mmoreka [IOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel o reme
5 «IToBTOpEeHuUe u yriybiaeHne 3HaHUH 1 1
OCHOBHBIX pa3/eNioB Kypca 8 kimaccay
5 Krnaccudukanus XuMu4ecKux peakiuii mo 1 bu6mmoreka [IOK
pa3TAYHBIM TTPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTH XUMUUYECKON PEAKIUU.
7 [TonsTue o FOMIz)FeHHBIX U rere OI‘EHHLIX 1 bubmorexa HOK
P https://m.edsoo.ru/00adbe9a
peaKImsx
[TonsTHE O XUMUUYECKOM PaBHOBECHH.
3 @DaxTopHl, BIUSIOUINE HA CKOPOCTh 1 bubnuorexa LIOK
XMMHYECKOHN PEAKIIMU U MTOJOKEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO paBHOBECHS
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9 OKUCIUTENbHO-BOCCTAHOBUTEIHHBIC bubmuorexa [JOK
peakuuun https://m.edsoo.ru/00adcade

10 Teopus 3E€KTPONUTHYECKON JUCCOLNUALINH. bubnmoreka [JOK
CunbHbIe U crabble AIEKTPOIHUTHI https://m.edsoo.ru/00adcd68

11 HonHbIe ypaBHEHUS peaKIIMit bubmmoreia HOK

yp peaxtl https://m.eds00.ru/00add448
XUMHYECKHE CBOMCTBA KMCIOT U OCHOBAHMIA
12 B CBETEC IIPEJACTABICHUI 00 bubmorexa HOK
pes N https://m.edsoo.ru/00add5d8
AIEKTPOIUTUYECKON TUCCOIMALINN
XUMUYECKHE CBOMCTBA COJICH B CBETE
13 MpEJICTABICHUI 00 3JIEKTPOIUTHUCCKOM bubmiorexa HOK
pedl P https://m.edso00.ru/00add8b2
JIACCOLIMAIAN
14 IlonsTre o THAPOIN3E COJICH bubmmorexa HOK
P https://m.edso00.ru/00add9d4
bu6mmoreka [IOK
15 O06o01IeHre U cucTeMaTU3alus 3HaHUH
- . https://m.edso00.ru/00addd12

16 [IpakTuueckas padota Ne 1. «Pemenue bub6nuoreka LIOK
JKCIIEPUMEHTAIIBHBIX 3a7a9» https://m.edsoo.ru/00addbfa
Kontpoasnas padora Ne2 mmo teme

17 <<3J'I:II:T OHHTIftIeCKa;I HCCOIUAIIUS bubmmorexa [IOK

P . AT https://m.edsoo.ru/00addecO
XUMHUYECKUE PEaKIIMU B PACTBOPAX)»

18 OO6m1ast XapaKTeprCTHUKA TaJOTeHOB. bubmmoreka [JOK
XUMHYECKHE CBOWCTBA HA IPUMEpPE XJI0pa https://m.edsoo.ru/00addfe2
Xnopoogopoa. CojssHas KHCIIOTa,

19 XHMiqecfﬂg cioﬁCTBa IMOJTyYCHUE bubmmorexa [OK

’ yi ’ https://m.edsoo.ru/00ade104
MIPUMEHECHHE
20 [TpakTryeckas pabora Ne 2 o Teme bub6nuorexa LIOK

«IlomydeHue CONSTHOM KUCIIOTHI, U3yYCHUE

https://m.edsoo.ru/00ade348
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€€ CBONCTB»

Brrancnenus no YpaBHCHHUAM XUMHUYCCKHUX

21 peakiuii, eCu OJUH U3 PEareHTOB JIaH B bubmmorexa [IOK
https://m.edsoo.ru/00ade488
M30BITKE
29 OO01mas xapakTeprucTuKa 31eMeHTOB VIA- bubnuorexa [HOK
TPYIIIBI https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIUGUKALIUN CEPBI.
23 Haxo;xlz[eHHe cepbl I/Iq)eé COG,I[I/IHCII){I/Iﬁ B bubnmorexa HOK
g https://m.edsoo.ru/00ade64a
npupoae. XUMHUECKHUE CBOMCTBA CEphI
24 CepoBogopo, ctpoeHue, Gu3ndecKue u bubnuotexa [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcunbl cepbl. CepHasi KMCIIOTA,
25 (1)I/I3I/IfI[eCKI/I§ u xm\fanCKHe CBOIICTBa, Bubnnotexa LIOK
https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XHUMHUYECKHUE PEAKIUH, JIEKALUE B OCHOBE
%6 MIPOMBIIIJIEHHOTO CIIOCO0a MOTyYSHHS bu6nuoreka LIOK
CEpPHOM KHCITOThI. XUMUYECKOE 3arpsi3HEHNE https://m.edsoo.ru/00adec8a
OKpY>KaloIlen CpeJibl COEAMHEHUSIMU CEPbI
97 Beruucnenue MaccoBoi 10711 BBIXOJ1a but6mmoreka [IOK
IIPOJYKTa peaKuu https://m.edsoo.ru/00adec8a
OO6m1ast XapaKTEpPUCTHKA PJIEMEHTOB V A-
08 rpynmnsl. A30T, pacipocTpaHEeHHE B bubnuorexa LIOK
npupoje, Gpu3nuecKue U XuMUYecKue https://m.edsoo.ru/00adeea6
CBOMCTBa
29 AMMHaK, ero GU3NIECKUe U XUMUIECKHE bubmuorexa [JOK
CBOMCTBA, IIOJIY4CHUE U IPUMEHEHUE https://m.edsoo.ru/00adf004
30 [TpakTryeckas padora Ne 3 mo Teme bubnuoreka LIOK

«[lonyyenne ammuaka, H3yueHUE €ro

https://m.edsoo.ru/00adf180
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CBOWCTB»

A3OTHas KUCIIOTA, e€ (hu3ndecKue u

Bbu6mmoreka [JOK

31
XMMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH aMMOHHUS
32 B KaUECTBE MUHEPATBHBIX YIOOPEHUH. bubnmoreka [JOK
XUMHUYECKOE 3arpsI3HECHUE OKPYKAIOIIEH https://m.edsoo.ru/00adf518
Cpe/Ibl COCTMHEHUSMU a30Ta
docdop. Okxcun pochopa (V) u hochopras
33 KHCJIOTa, PU3HYECKUE M XUMHYCCKHE bubmotera [IOK
. https://m.edsoo.ru/00adf68a
CBOWCTBA, MOJTy4YCHUE
Hcnons3oBanue GhocdaToB B Ka4SCTBE
34 MHUHEPAIBHBIX yI0OpeHnii. 3arpsa3HeHne bubmmorexa [OK
p N yAo0op - Jarp https://m.edsoo.ru/00adfc20
MPUPOIHOM cpenbl hochaTamu
VYriepon, paclipoCTpaHEHHE B IPUPOJIE, bubnnorexa [HIOK
35 .
¢u3nyecKkrue 1 XuMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcunsl yriaepona, ux pusudeckue u
36 XHMHYECKHUE CBOMCTBA. DKOJIOTHICCKHIE bu6mmorexa [{OK
po0JIeMbl, CBSI3aHHBIE C OKCUIOM yTiepoja https://m.edsoo.ru/00adfebe
(Iv)
37 VYronbHasg KUCI0Ta U €€ COu bubmmorexa [IOK
https://m.edsoo.ru/00ae006¢
[IpakTuueckas pabota Ne 4 o Teme
38 "[TonyueHue yriaekuciioro rasa bubmmorexa [OK
i y ' " https://m.edsoo.ru/00ae027e
KauecTBeHHas peaknus Ha KapOOHAT-HOH
[TepBoHayanbHbBIE MTOHATHUS 00
39 0 faHquCKHX BEIIECTBaxX KaK O bubmorexa [IOK
p https://m.edsoo.ru/00ae054e
COCIMHEHUSX yIiIepo/ia
40 Kpemnunii u ero coeuHenus bubnmoreka [JOK
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https://m.edso0.ru/00ae080a

[IpakTrueckas padora Ne 5. Pemenue
IKCIIEPUMEHTAIBHBIX 33724 110 TeMe

Bbu6mmoreka [JOK

41
«BaxHelme HeMeTalTbl U UX https://m.edsoo.ru/00ae0bf2
COCAUHCHUS
Kontponbnas padora Ne3 mo teme

42 «BaxHelne HeMeTaJlJIbl ¥ UX bubmmorexa [IOK

https://m.edsoo.ru/00ae0el8
COCITMHCHUS
OO6m1ast XxapakTepruCTHKa XUMHYECKHUX

43 3JIEMEHTOB — METaJUI0OB. MeTamueckas bu6nuoreka [IOK
CBSI3b U METAJTUYECKAS] KPUCTAILUINYECKAs https://m.edsoo.ru/00ae103e
peméTka. U3ndecKre CBOMCTBA METAIIOB
XHUMUYECKUE CBOMCTBA METAILIIOB.

. . bubmuorexa [JOK
44 DNEKTPOXUMHUECKUN psil HAPSKEHU I
https://m.eds00.ru/00ae1156
METAaJIJIOB
OO1u11e criocoOb! MOTYYEHHS METAIIIOB.

45 CrmuiaBbl. Berauciienust o ypaBHEHUSIM bu6mmoreka [IOK
XMMHYECKUX PEAKIUH, €CIIU OJUH U3 https://m.edso0.ru/00ae1156
peareHTOB COACPKUT IPUMECH

46 [lonsaTHE 0 KOPPO3HHU METAIITIOB bubmmotexa [IOK

PP https://m.eds00.ru/00ae1278
bu6mmoreka [JOK

47 €II0YHBIC METaILIbI
i https://m.edsoo.ru/00ae14b2

48 OKCHUIBI M THAPOKCHILI HATPUS M KAJIHSI bubmotexa [IOK

P p https://m.edso00.ru/00ae14b2

49 [IlemouHO3eMeNbHBIC METAJUTBI — KaNbITUH 1 bubmuorexa [JOK

MarHum https://m.edsoo.ru/00ae15e8
. Bu6mmoreka [JOK
50 Baxkueiinre coeUuHEHUS KaIbLIHs nbsmorexa I

https://m.edsoo.ru/00ae15e8
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51

O0001IeHrEe U cucTeMaTH3alus 3HaHUHA

52 JKEcTKOCTh BOIBI M CIIOCOOBI €€ YCTpaHEeHUs bubmmorexa [OK
a yerp https://m.eds00.ru/00ae1886
[IpakTrueckas padora Ne 6 1o reme
53 "JKEcTKOCTh BOJBI U METOJEI &€ bubmmorexa OK
" https://m.edsoo.ru/00aelae8
YCTpaHEHUS
bu6moreka [JOK
54 AIOMUHUN
https://m.edso0.ru/00aelc64
AmMdoTepHbIe CBOWCTBA OKCHIA U bubmmoreka [JOK
55
TUIPOKCUAA https://m.edsoo.ru/00ae1c64
56 ee30 bubmuorexa [JOK
https://m.edso00.ru/00ae1d86
57 Oxcuipl, THAPOKCHIBI U coin sene3a (1) u bubmmoreka [JOK
xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O06o01IeHre U cucTeMaTH3alus 3HaHUH
[IpaxTuueckas padbora Ne 7. Pemienue
59 SKCIIEPUMEHTAIBHBIX 3aJ1a4 10 TEME bubmorexa TIOK
P . s https://m.edsoo.ru/00ae3de8
«BakHelme MeTaIbl K KX COSOUHCHUS
Brruncnenus mo ypaBHEHUSM XUMHUECKUX
€aKIUi, eCIIi OJUH W3 PEarcHTOB JaH B
60 1:136BITKe WIIHA COJIE )KI/ITI:'I HMECH bubmorexa TIOK
Aep . P i https://m.edsoo.ru/00ae1750
BrrunciieHuss MaccoBOM 101U BBIXOJIa
MIPOIYKTA PEaKIHH
61 O06o01IeHre U cucTeMaTU3alus 3HaHUH
62 KonTponbnas padota Ne4 o teme
«BakHeime MeTaIbl M KX COSOUHCHUS)
63 BemecTBa n Mmatepuainbl B TOBCETHEBHOM bu6mmoreka [JOK

KH3HHU 4YCJIOBCKaA

https://m.edso0.ru/00ae3f50
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XHUMHUECKOE 3arpsI3HEHNE OKPYKaroLIel bubnmoreka [JOK
64 1
Cpelbl https://m.eds00.ru/00ae4270
65 Ponp xuMuu B penieHun 3K0JI0rHYeCKUX 1 bubnmoreka [JOK
1podieM https://m.edsoo.ru/00ae4270
PezepHuslil ypok. O6001eHe 1 bubnuoreka LIOK
66 . 1
cucTemMaTu3anys 3HaHUN https://m.edsoo.ru/00ae0d0a
67 PezepHblil ypok. O600111eHIE U 1 bubmmorexa [LIOK
CUCTEMAaTU3alMsl 3HAHUU https://m.edsoo.ru/00adb33c
68 PesepeHsiil ypok. O0001meHue 1 1 bu6nuoreka LIOK
cUcTeMaTu3alus 3HaHUI https://m.edsoo.ru/00ad9cb2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

» Xumus, 8 knacc/ 'abpuensa O.C., Octpoymo W.I'., Cnaakos C.A.,
AxrmmonepHoe o0mecTBo «M3aatenberBo «IIpocBernieHney»
* Xumus, 9 xknace/ I'abpuensia O.C., OctpoymoB U.I'., Cnagkos C.A.,

AxnnonepHoe obmectBo «M3narensctBo «IIpocBemieHne»

METOANYECKHUE MATEPHUAJIBI JIJISA YYUTEJIA
Scrpedora O.H. [Toypounsie pa3zpadoTku mo xumuu, 8 kiacc. - M.: BAKO, 2022,

- 336¢.

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU
NHTEPHET

https://media.prosv.ru/content/item/reader/7896/ ->nekTpoHHBIH y4eOHUK
"Xumwus.8 kimacc"

https://content.edsoo.ru/lab/ - UuTepakTuBHBIC BUPTYyaIbHbIC Ja00pAaTOPHBIC U
MPaKTUYECKUE PabOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1 filter_subject=5 -
Xumus (3aHUMATEIbHBIE OMBITHI, SJIEKTPOHHBIE MJIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O06siako 3HAHUN.

[Ikona". Xumus, 8 knacc



https://www.yaklass.ru- sIK;iacc — o0pa3oBaTeIbHBINH HHTEPHET

C=RU, OU=/lupekTop, O=
c. TumodpeeBka, CN=Bbop3:
Bnagmmuposny,

E=so_cu_timof stv@sama
I'BOY COII c. Tumodeek
2023/08/30 12:47:03 +04'0


http://www.yaklass.ru-/
mailto:so_cu_timof_stv@samara.edu.ru

