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HHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YypOBHE OCHOBHOrO 00IIero o00pa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTensHO TPOrpaMMbl OCHOBHOTO 00IIIeT0 00pa30BaHuUsl, MPEICTABICHHBIX
B ®I'OC OOO, a Takke Ha OCHOBEe (QenepanbHONl paboueil MporpamMmbl
BOCIIUTAHUS U C YUYETOM KOHIIEIIMU MPENOIaBaHusl Y4eOHOTO MpeMeTa « XUMHUSH
B 00pa3oBaTeNbHBIX opranu3anusax Poccuiickoit @enepanuu.

[Iporpamma 1Mo XuMuM AA€T TPENCTABICHUE O IENAX, OOIel CTpaTeruu
oOy4eHHsl, BOCHHUTAHUS M PAa3BUTUA OOYYAIOIIMXCS CPEICTBAMHU Y4eOHOTrO
npeaMera, YCTaHABJIMBAECT 00s13aTEIBHOE MPEIMETHOE COJIepKaHHUE,
MpeyCMaTpUBACT paclpe/ieieHue €ro Mo KiaccaM U CTPYKTYpUpPOBAaHHE TIO
pazienaM M TeMaM IMPOrpaMMbl MO XUMHUHU, ONPENEIAECT KOJWYECTBEHHBIE H
KauECTBEHHbIE XapaKTEPUCTUKU coJiepKaHus, PEKOMEHTyEMYIO
MOCJEN0BATEIBHOCTh U3YYEHHUS] XHUMHUU C YYETOM  MEXIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSA3€H, JIOTUKM y4yeOHOTO  Tpoliecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYaromuxcs, OMNpeAessieT BO3MOXKHOCTH MpeaMera s
peanu3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTEbHOU
IpOrpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a TaKkkKe TpeOOBAHMM K
pe3yJibTatamM 00y4YeHHs] XUMUM Ha YPOBHE II€JIEH U3yUeHUs IpeaMEeTa U OCHOBHBIX
BHUJIOB YYEOHO-TIO3HABATEJILHOW JEATEIbHOCTH OOYYaroIIerocs IO OCBOCHUIO
y4eOHOTO CO/IepKaHMUs.

3HaHWE XWMHUHU CIYXXUT OCHOBOW it (HOPMUPOBAHHUS MHUPOBO33PEHUS
oOydJaromerocsi, ero MpejcTaBICHUN O MaTEpPUATILHOM EIUHCTBE MHpPA, BAKHYIO
poJib UrparoT (GOpMUPYEMbIE€ XHMHEH TPEICTABICHUS O B3aMMOIIPEBPAIICHUSX
SHEPrUU M 00 DBOJIIOIMU BEIIECTB B MPUPOJAE, O MYTIX PEIHICHUs TJI00aTbHbIX
npo0JieM yCTOMYMBOIO Pa3BUTHUs 4YEJIOBEUECTBA — CHIPHEBOM, IHEPTETHUUYECKOMH,
MUIIEBOM M SKOJIOTUYECKON O€30MacHOCTH, MPOOJIEM 3IpaBOOXPaHEHUSI.

N3ydyeHnne xumuu:

CIIOCOOCTBYET  pealM3aliii  BO3MOXKHOCTEM i caMOpa3BUTUA |
dbopmMupOBaHUsI KYJIBTYPhI IMYHOCTH, €€ 001el U (yHKIIMOHAIBHON TPaMOTHOCTH;

BHOCUT BKJaJ B (DOPMUPOBAHHME MBIILJICHUS U TBOPUYECKUX CIOCOOHOCTEM
o0ydJaronuxcsi, HaBBIKOB HMX CaMOCTOSITEJIbBHOW  y4eOHOW  JCeSTEIbHOCTH,
DKCIIEPUMEHTAIIBHBIX M HCCJIENOBATEIbCKUX YMEHHUH, HEOOXOAMMBIX KakK B
MOBCEIHEBHOM JKU3HU, TaK U B TPOPECCUOHATILHON ACATEIBHOCTH;

3HAKOMHUT CO CHEIU(UKON HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
LIEJIOCTHOTO B3MJIs[]a HA €IMHCTBO MPUPOJIbI U YEIOBEKA, SIBISIETCS OTBETCTBEHHBIM
3TanoM B (OPMHUPOBAHUHN €CTECTBEHHO-HAYUYHON TPAMOTHOCTH 00YYaIOIINXCS;



criocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K MPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIAJl B 9KOJIOTUYECKOE
00pa3oBaHUE 00YYArOIITUXCSI.

JlanHble HampaBiieHUsS B OOYYEHHHM XHMHUHM OOECHEUYHMBAIOTCS CHEelUpUKON
colepkaHusi  y4eOHOro mpeaMmeTra, KOTOpPbIM  SABISETCS — MeJaroruvyecku
a/IaITHPOBAHHBIM OTpaKeHHEM 0a30BOM HAyKH XUMUH Ha ONpeNeaEHHOM dTane eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOUIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX MOHSATUN XUMHUHU, OCHOB
HEOPraHMYECKOM XHWMHM W HEKOTOPBIX OTHEIBHBIX 3HAYUMBIX IOHSITHI
OPTraHUYECKON XUMHH.

CtpykTypa coiepkaHusi MPOrpaMMbl N0 XUMHUU CPOpMHpOBaHA HA OCHOBE
CUCTEMHOTO mnoaxoaa K €€ u3ydeHuro. Coaep:kaHue CKIaIbIBA€TCd U3 CHUCTEMBbI
HNOHSATUN O XUMHUYECKOM 3JIEMEHTE U BEUIECTBE U CUCTEMBI OHATUN O XUMUYECKOU
peakiuu. OO0€e 3TH CHUCTEMBI CTPYKTYPHO OpraHU30BaHbl MO IPHUHIUITY
MOCJIEA0BATEILHOTO PA3BUTUSI 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEICTABICHUMN
Pa3HOIO YPOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— [Iepunoanueckoro 3akona /. 1. Menaeneera Kak OCHOBHOI'O 3aKOHA XMMUU;

— Y4YEHUS O CTPOCHUU aTOMa U XMMUYECKOU CBSI3U;

— TpeACTaBICHUA 00 BIEKTPOJUTUYECKOM JAHCCOLUMAlUUA BEIIECTB B
pacTBopax.

TeopeTdyeckue 3HAHUS PACCMATPUBAIOTCA HA OCHOBE HAMIUPUYECKU
MOJIyYEHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENIBHO OT OJHOTO
YPOBHSI K JIPyroMy, BBITIONHSS (GYHKIUA OOBACHEHHS] W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUSI M BO3MOKHOCTEU MPAKTUYECKOTO MPUMEHEHUS] U MOJy4YCHUs
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIIOCOOCTBYET  (POPMHPOBAHUIO
IIPEJCTABJIEHUS] O XUMUYECKOM COCTABJISIOLIECH HAYYHOU KAPTUHBI MHUpA B JIOTUKE
€€ CHUCTEeMHON NpPUPOJbI, LEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO U
METOJlaM TO3HaHHMS B Hayke. M3yueHue XUMUU MTPOUCXOIAUT C MPUBJICYCHUEM
3HAHUW U3 paHee HU3YUYCHHBIX YUYEOHBIX MpeaMeToB: «OKpyKaoIuil MUp»,
«buonorus. 57 kinacce» u «duszuka. 7 Kiaccey.

[Ipy wu3yuyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHMU OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHMUSI, MPAKTUUECKOU
NEATEeIbHOCTU 4YEJIOBEKa W KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KYJBTYPHI.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMUPOBAHUHM CUCTEMBI XUMHUYECKUX
3HAaHUN — BaXHEUIIHUX (PaKTOB, MMOHATHM, 3aKOHOB M TEOPETUICCKHUX TOJIOKEHUH,
JOCTYITHBIX O00O0OIIEHNH MHPOBO33PEHUECKOTO XapaKTepa, S3blKa HAYKH, B



OpUOOIIEHNHM K HayYHbIM METOJaM T[IO3HAHWS TPU HU3YYCHHUU BEIECTB U
XUMHUYECKUX Peakiuii, B (OPMHUPOBAHUH U PA3BUTHUU MO3HABATEIIbHBIX YMEHHUH U
UX TPUMEHEHHH B Y4eOHO-TIO3HABATEIBHOW U Y4EOHO-HCCIEA0BATEIbCKON
JeSITeIbHOCTH, OCBOCHHMM NpaBWJI 0O€30MacHOr0 OOpallleHusi C BEIIeCTBAMH B
[MOBCEIHEBHOM KU3HU.

[Ipy M3yyeHUn XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs BaKHOE
3HAYE€HHE MPUOOPENH TaKHUE LU, KAK:

— (opmupoBaHHe WHTEIUIEKTYaJbHO pPAa3BUTON JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIIBHOMY NPUHSITHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIINMCS YCIOBUSAM KHU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YecKoe MpUOOIIeHHUE
oOydJaronmxcsi K CaMOCTOATENbHON I03HABATENbHON NIE€ATEIbHOCTH, HAy4HBIM
METOJaM TMO3HaHUs, (HOPMUPYIOIIMM MOTHUBAIMIO M Pa3BUTHE CHOCOOHOCTEH K
XUMUH;

— o0ecneyeHue yCIOBUM, CIIOCOOCTBYIOMIMX MTPUOOPETEHHUIO 00YyYaIOIUMUCS
OTbITa Pa3HOOOpPa3HOW MAEATETHbHOCTH, MO3HAHWA U CAMOIMO3HAHMS, KIFOUYEBBIX
HABBIKOB (KJTFOUEBBIX KOMIIETEHIMI), MMEIOIINX YHUBEpCAIbHOE 3HAYCHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (¢opmupoBanue o0meld (QyHKUIMOHAIBHOM M €CTECTBEHHO-HAyYHOU
rPaMOTHOCTH, B TOM YHCJIE€ YMEHMA OOBSCHATP U OLEHUBATH SIBJICHUSA
OKpY’KaloIIeT0 MHpPA, WCIIONB3YysS 3HAHHUS W OMBIT, MOJTYYCHHBIE MPU W3YYCHUU
XUMHH, TPUMEHATh WX TPU PEUICHHH MpoOJeM B TMOBCEAHEBHOW >KU3HH U
TPYAOBOM JIEATEIBHOCTH;

— (QopmupoBaHue y oOyyaroluxcss TIYMaHUCTHYECKHMX OTHOIIEHUH,
NOHMMaHUsl LEHHOCTH XUMHYECKUX 3HAaHUW JUIg BBIPAOOTKH HKOJIOTUYECKU
1eJIeCO00Pa3HOro0 TOBENEHUST B OBITY U TPYAOBOM JESATENBHOCTH B IENAX
COXPaHEHHMS CBOETO 3I0POBbS U OKPYIKAIOIIEH TPUPOTHOM CPELBI;

— pa3BUTHE MOTHBALMM K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CaMOBOCIIUTAHMIO HA OCHOBE YCBOEHHUS OOIIEUEIOBEYECKUX ILIEHHOCTEM,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY MpO(dUIIS M HAIpPaBIEHHOCTU AaJbHEHIIEro
oOy4eHwusl.

OOmiee YMCIO YacoB, OTBEACHHBIX I W3YYCHUS XHMHH Ha YPOBHE
OCHOBHOT0 0011ero o0pazoBanusi, cocrapiisier 136 yacoB: B 8 kitacce — 68 yacos (2
yaca B HeJleli0), B 9 kitacce — 68 4yacoB (2 yaca B HEJIEIIO).



COIEPKAHUE OBYYEHMUA

8 KJIACC

IlepBoHayabHbIE XUMUYECKUE TOHATHUS

[Ipeamer xumun. Poib XMMUU B KU3HU 4Ye€JIOBEKa. XUMHS B CHCTEME Hayk.
Tena w BemectBa. DHU3MUYECKHE CBOWCTBA BEIIECTB. ATrpEraTHOE COCTOSTHUE
BemecTB. [loHsiTHE O MeTOoAax MO3HAHMS B XUMHUH. YHMCThIE BEIIECTBA U CMECH.
CriocoObl pa3esieHust CMECei.

ATOMBI U MOJIEKYJIbI. XHUMHUYECKHE dJeMEHThl. CHMBOJIBI XUMHYECKHUX
aneMeHTOB. [IpocThie U Cl0KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuyeckasi ¢opMyna. BajaeHTHOCTP aTOMOB XWUMHUYECKHX JJIEMEHTOB.
3aKOH TMOCTOSHCTBAa cocTaBa BemecTB. OTHOcHUTeNbHAas aTOMHas Macca.
OTHOcUTeNbHAsT MOJIEKYJIsipHast Macca. MaccoBasi 1011 XUMUYECKOTO 3JI€MEHTA B
COCJIMHEHUM.

KonunuectBo BemecrBa. Monbs. MoisipHas macca. B3auMocBs3b KOJIMYECTBA,
MacCchl M 4YHUCIa CTPYKTYpHBIX €OUHUI BenlecTBa. Pacuérel mo ¢dopmynam
XUMHUYECKUX COCTUHEHUN.

duznyeckre U XMMUYECKUE SIBJIEHUA. XUMUYECKasl peakius U €€ MPU3HAKU.
3aKOH COXpAaHEHHUs Macchl BEIIECTB. XUMHUYECKHE ypaBHeHUA. Kiaccudukanus
XUMHUYECKUX peaKlni (COeTMHEHMS, pa3I0KEHUs, 3aMeILeHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHYECKON MOCYJO0M, MpaBuiIaMH paboOThl B J1aOOpaTOpUu U
npuémMamMu o0palleHus: ¢ JJabopaTopHBIM 00OPYJAOBaAaHUEM, U3YUEHUE U OIKCAHUE
¢u3nuecKkux CBOWCTB 0O0pa3lOB HEOPraHMYECKUX BEIIECTB, HAOJIOJECHUE
¢u3nueckux (IMJIaBJI€HUE BOCKA, TasHUE JbJIa, PACTUPAHHME caxapa B CTYIIKE,
KUIEHUE M KOHAEHCAIUsl BOAbI) U XMMHUYECKUX (TOpPEHHE CBEYM, MPOKAJIUBAHUE
MEJHOM MPOBOJIOKU, B3AUMOJICHCTBUE MeJa ¢ KUCIOTON) SIBJICHUH, HaONI0AeHUE U
ONHCaHUE NPU3HAKOB MPOTEKAHUS XMMMUYECKUX peakUuil (pas3jokeHHe caxapa,
B3aUMOJEMCTBUE CEPHON KHUCIIOTHI C XJOPHUIOM Oapwusi, pa3iokKeHHe T'MIPOKCHIa
Menu (II) mpu HarpeBaHuM, B3auMOJICUCTBUE Keye3a ¢ pacTBopoM cosit meau (11),
M3y4YEHUE CIOCOOOB pa3leleHusi CMecel: ¢ MOMOIIbI0 MarHuTa, (UIbLTPOBAHUE,
BbIMIApMBaHUE, NTUCTWIIALKA, XpoMaTtorpadus, NpoBeIeHNEe OYUCTKH MOBAPEHHON
coiu, HaOJIOJEHHME U  ONHCAaHME  PEe3yJbTaTOB  NPOBEICHHUS  OIBITA,
WJUTFOCTPUPYIOLIETO 3aKOH COXPAHEHUs MACChl, CO3JaHUE MOJENIEd MOJEKYI
(ILIapoCTepIKHEBBIX ).

BaxxHelue npeacTaBuTe/ M HECOPraHUYECKUX BellleCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kuciaopon — ajieMeHT U MpocToe
BemecTBo. HaxokneHue kucimopoia B TpUpoAe, (U3MUYECKUE M XUMHUYECKUE
cBoiictBa (peaknmu ropenus). Oxcuapl. [lpumenenue kucnopona. CrocoOsl



MOJYYEHHS] KHUCJIOpOJa B Ja0OpaTtopud H HOpOMbIIIIEHHOCTUH. Kpyrosopot
KHcJIopoa B mpupoze. O30H — aJuIOTpOITHAS MOAU(BUKAITUS KHUCIOPO/a.

TernoBoit 3hdEeKT XUMHUUYECKOW peaklyu, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- M JHAOTEPMHUYECKUE peakiuu. TOIIMBO: yrojib U METaH. 3arps3HEHue
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 PeKTa, pa3pyluieHue 030HOBOTO CIIOS.

Bomopon — »asnemeHT W mpoctoe BemecTBo. HaxoxkaeHuwe Bomopona B
npupoae, Gu3udeckne W XUMUYECKHE CBOMCTBA, MNPUMEHEHHE, CIIOCOOBI
noxydenus. Knemorel u conu.

MonsipHbiii 00bEM Ta30B. PacuéTbl N0 XUMUUYECKUM YPABHEHUSIM.

Odusnyeckue cBoucrBa BoAbl. Boma kak pacrtBopurens.  PacTBOpEI.
HacelllieHHbIE M HEHACBIIIEHHBIE pPAacTBOpPHI. PacTBOPMMOCTh BEIIECTB B BOJE.
MaccoBast 10Ji4 BEIIeCTBa B pacTBOpe. XUMHUYECKUE CBOMCTBA BOJbI. OCHOBAHUSI.
Ponb pacTBOpoB B NpHpojie U B XKU3HMU YesioBeka. KpyroBopot Bojbl B MPUPOJIE.
3arpsA3HeHne NpUpPOAHBIX BOJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanusa neopranuueckux coenuHeHuil. Oxcuppl. Knaccudukanms
OKCHUJIOB:  cojieoOpa3zytomue  (OCHOBHBIE, KHUCIOTHbIE, aM{pOTEepHbIE) U
HecoseoOpazytomue. Homenknatypa oxcujoB. Dusnyueckue U XUMHUUYECKHUE
CBOMCTBA OKCHJIOB. [lonyuenune okcuaos.

OcHoBanusi. Knaccudukanuss ocHOBaHWM: IIETOYM U HEPACTBOPUMBIE
ocHoBaHus. HoMeHknatypa ocHoBaHWU. PU3NMUYECKHE U XMMHYECKHE CBOWCTBA
ocHoBaHuu. [losryyeHre OCHOBaHUM.

Kucnotel. Knaccudukanus kucinot. Homenknarypa kucnor. dusnyeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psn axktuBHoctm metamnoB H. H. bekerosa.
[TosyyeHue KUCIOT.

Comu. Homenkiiarypa coneid. @U3NUECKUe U XUMMHUYECKHE CBOMCTBA COJIEH.
[Tomyyenue conen.

['eHeTHuecKas CBA3b MEXKAY KiIacCaMU HEOPTaHUYECKUX COCTUHEHHIA.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMPEICIICHUE COJIePKaHUS KUCIOpOa B BO3/yXe, MOJyYCHUE,
coOupaHue, paclio3HaBaHWE W U3YYEHUE CBOWCTB KHCJIOPOAa, HAOIIOJCHUE
B3aUMOJICHCTBUSI BEIIECTB C KHUCIOPOAOM M YCJIOBHUSI BO3HUKHOBEHUS W
MpeKpamieHuss TopeHus (moXkapa), O3HaKOMJIGHHE C oOpaslaMu OKCHIAOB U
OMHCAaHUEe WX CBOWCTB, TMOJydYeHHE, COOMpaHWE, pACIO3HABAHWUE W U3yUYCHHUE
CBOWCTB BOJIOpoJia (ropeHue), B3auMojieicTBue Bojoposaa ¢ okcuaoM meau (II)
(BO3MOKHO HCIIOJIL30BaHUE BHUCOMATEpHAIOB), HaOMIOIeHUE O00pa3IlOB BEIECTB
KOJIMYECTBOM | MOJb, HCCIIEIOBAHHE OCOOCHHOCTEH pPAaCTBOPEHHUS BEIIECTB C
pa3IMYHONM PACTBOPUMOCTBHIO, TPUTOTOBJIEHUE PACTBOPOB C  OMNPEAEIEHHOMN
MacCOBOM J0Jield paCTBOPEHHOTO BENIECTBA, B3AMMOJCHCTBUE BOAbI C METAJLIAMU
(HaTpueM ©  KajublueM) (BO3MOXHO UCIIOJb30BaHUE BHUAECOMATEPHUATIOB),



MCCIeOBaHNEe OO0pa3lloB HEOPTaHWYECKWX BEIIECTB PA3IMYHBIX  KJIACCOB,
HaOJI0/ICHNE U3MEHEHHUSI OKPACKU MHANKATOPOB B PACTBOpPAX KHUCIOT U IENIOYEH,
u3ydeHue B3aumozeiicTBus okcuga menu (II) ¢ pacTBOpoM cepHOW KHUCIOTHI,
KHCJIIOT C MeETajulaMH, pPEaKUui HEeUTpalh3alud, IOJTYYEHHE HEPAaCTBOPUMBIX
OCHOBAaHWM, BBITECHEHHE OJHOTO METAJUIa APYTHM K3 PACTBOPA COJIM, PEUICHUE
AKCIIEPUMEHTAIIBHBIX 33/a4 10 TeMme «BaxkHeWmme Kiaacchl HEOPraHUYECKUX
COCIMHEHUID.

IHepuoauueckui 3axkoH u lIlepumognuyeckasi cucreMa XUMHYECKHUX
iemenToB JI. U. MenneneeBa. Ctpoenne aroMoB. XHUMHYECKAsl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[TepBbie TOTMBITKM KJIACCU(DUKAIIMN XUMHUYECKUX dJeMeHTOB. [loHsATHE O
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, MHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3yroT aM(POTEpHBIE OKCUIBI
U TUAPOKCHUJIBI.

[Tepuonnueckuit 3akoH. [lepuonnueckas cucTeMa XMMHYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa.  KoporkonepuonHas W JJUHHONEpUOAHAS  (HOPMBI
[Tepnoanueckoit cucrembl xumuueckux aneMeHToB [. . Menneneesa. Ilepuoas
u rpynnbl. DU3NYECKUI CMBICI IOPSAAKOBOIO HOMEpA, HOMEPOB IIEPUOJIA U
TPYIIIbI 3JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oTonsl. DnekTponbl. CTpoeHue
AJEKTPOHHBIX  000J0YEeK aToMOB TepBbIX 20 XHUMHYECKHUX  DJIIEMEHTOB
ITepuomnueckout cucremsl J[. M. MenneneeBa. XapakTepUCTUKAa XUMHUUYECKOTO
3JIEMEHTA M0 ero nosoxeHuro B [lepuoanueckoit cucreme 1. . Menzaeneena.

3aKOHOMEpPHOCTH H3MEHEHUsI paanyca aTOMOB XHUMHYECKHUX 3JIEMEHTOB,
METAJUIMYECKNX U HEMETAJNIMYECKUX CBOMCTB IO rPyIIaM U IEPUoIaMm.

3nauenue [leproanueckoro 3akoHa u [leproanueckoil CHCTEMbI XUMUYECKUX
AJIEMEHTOB I pa3BuUTHs Haykh WU npaktuku. . M. MenneneeB — y4€HbIM U
rpaXIaHUH.

Xumuyeckass cBsizb. KoBaneHTHas (mosisipHass YW HEMOJSpHAs) CBSA3b.
DIIEKTPOOTPULIATEIILHOCTh XUMUUECKHUX AIEMEHTOB. IOHHAS CBS3b.

Crenenb  okucieHusi.  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIIHH.
[Tponecchl okucaeHus u BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

H3yueHHe OO0paslloB BEIIECTB METAUIOB M HEMETAJIJIOB, B3aUMOJICHCTBHE
TUJIPOKCUAA LIMHKA C pPACTBOPAMHM KHUCJIOT W IIEJIOYEH, MPOBEICHUE OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakiuu pa3noKeHus, COSIUHEHHUS).

Mexcnpeomemmunie céazu



Peanuzanus MeXNpeAMETHBIX CBA3EH NpU W3YYEHUUM XUMHUHM B 8 Kiacce
OCYLIECTBJISIETCS 4Yepe3 HCIOIb30BaHUE KAaK OONIMX €CTECTBEHHO-HAYYHbIX
NOHATUH, TAK W NOHATHUH, SBJISIOIINXCS CUCTEMHBIMH IS OTACIIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT' O LIUKJIA.

OO1ue ecTecCTBEHHO-HAYUYHBbIE TOHATHSA: HAYYHBIA (PakT, THUMOTE3a, TEOPHUs,
3aKOH, AaHaJIW3, CHUHTE3, KIacCUpUKauusi, MEpUOJUYHOCTh, HAOIIOACHUE,
AKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBICHUE.

®usuka: Marepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOIBI, PAIMOAKTUBHOCTh, MOJIEKYJA, dJIEKTPUUYECKUN 3aps, BEIECTBO, TEIO,
00BEM, arperaTHOe COCTOSIHUE BEILECTBA, ra3, (U3NYECKUE BEITUUYMHBI, €IUHUIIBI
U3MEPEHNUs, KOCMOC, IUIaHETHI, 3BE3/1b1, CouHIIE.

buomnorus: hotocunTes, ApIxanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHHEpadbl, TOPHbBIE MOPOJBI,
II0JIE3HBIE UCKOIAEMBIE, TOILUIUBO, BOIHBIE PECYPCHI.

9 KJIACC

BeiecTBo 1 XuMnyecKkas peakuus

[lepnognueckuii 3axoH. [leprognyeckas cucreMa XMUMUYECKUX 3JIEMEHTOB /1.
N. Menneneea. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHH CBOMCTB
XUMHAYECKUX DJIIEMEHTOB IEPBBIX TPEX MEPUOAOB, KalausA, KaIblUi H HX
COCAMHEHUNH B COOTBETCTBUM C IIOJIOKCHUEM JJIEMEHTOB B llepuoanueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BellecTBa: BHJBI XWMHUYECKOW CBS3U. THIIBI KPUCTAIUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMYECKOM PEMIETKH U
BHJIa XUMHUYECKOU CBA3H.

Knaccudukauus 1 HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XUMHUECKUE
CBOMCTBA BEUIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJAcCaM HEOPraHUYECKUX
COEMHEHNI, TEHETUYECKAs CBSI3b HEOPraHNYECKUX BELIECTB.

Knaccudukanms XuMUYeCKUX peakluid Mo pa3InyHbIM NpU3HAKaM (110 YUCITY
M COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, IO TEIJIOBOMY 3(¢eKTy, 1Mo
M3MEHEHUIO CTETEHEH OKHUCICHHS XMMHUYECKHX 3JIEMEHTOB, 10 0OpaTUMOCTH, IO
YyYacTHUIO KaTajau3aTopa). DK30- U S3HAOTEPMHUECKUE PEAKIMH, TEPMOXUMHUECKHE
YPAaBHEHUSL.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. lloHsTe 00 OOpaTUMBIX H
HEOOpaTUMBIX XUMHYECKUX peakiusx. [IoHATHEe O TOMOreHHBIX U TeTepOTeHHBIX
peakuusx. [lonarue o karammse. [loHsTHE 0 XMMHYECKOM paBHOBeCUU. DAKTOPHI,
BIMSAIOIIME HA CKOPOCTb XHMHYECKOM PEAKIMU W TMOJOKEHHE XHUMHUYECKOTO
PaBHOBECHSI.

OKHCIUTETbHO-BOCCTAHOBUTENLHBIE  PEAKIMM,  AJIEKTPOHHBIM  OajaHc
OKHCIIUTEJIbHO-BOCCTAHOBUTEILHOM  PEaKLMH. CocraBineHue  ypaBHEHUH



OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMA C  HCIIOJIB30BAHUEM  METOJA
AJIEKTPOHHOTO OajaHca.

Teopus 3AEKTPONUTUUECKON TUCCOLMAIMU. DIIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
Kartnonbl, aHnoHbl. MeXaHW3M JUCCOLMALIMKM BEIIECTB C PA3JMYHBIMU BUJAMU
XUMHu4eckoil csizu. CteneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiiun noHHOTO OOMeHa. Y CIOBUS MPOTEKAHUS PEAKIMA HOHHOTO OOMEHa,
MOJIHBIE M COKpAIUEHHbIE HMOHHBIE YypaBHEHHA peakuuid. CBoiicTBa KHUCIOT,
OCHOBaHMI W cCOJ€il B CBETE€ MPEIACTAaBICHUH 00 3JIEKTPOJUTUYECKON
nucconuanyu. KauectBeHHbIE peakini Ha MOHBL. [IOHATHE O TUAPOIIN3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISIMHU KPUCTAUIMYECKHX PEIIETOK HEOPTraHUYECKUX
BEIIIECTB — METAJUIOB M HeMeTauioB (rpadura M aiMasa), CI0KHBIX BEIIECTB
(XJopuga HaTpuUsl), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW peakuuu
OT BO3JCHCTBUS pa3IMYHbIX (HAKTOPOB, MCCIEAOBAHUE SIIEKTPOIIPOBOJHOCTU
pacTBOpPOB BEIIECTB, MPOLECCAa JUCCOLMAIMM KHUCIOT, WIENOYEd U COJIeH
(BO3MOXXKHO ~ HCHOJB30BAHME  BHUJEO MaTEpHANOB), MPOBEACHUE  OIMbBITOB,
WUTIOCTPUPYIOIIUMX ~ NPU3HAKK  MPOTEKaHUs  peakuuii HMOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBbIACICHUE Ta3za, oO0Opa3oBaHUE BOJbI), OIbBITOB,
WUIIOCTPUPYIOIIUX  MPUMEPBl  OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIHA
(ropeHue, peakluy pa3ioXKeHHs, COCAUHEHNUs), paclO3HAaBaHUE HEOPraHUYECKUX
BEIIECTB C IIOMOIIBIO KAayeCTBEHHBIX pPEAKUUMHA HAa  HOHBI, PEIICHUE
AKCIIEPUMEHTAIIbHBIX 3a/1a4.

Hemeranibl 1 X coeUHEHUSA

OOmast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (u3HUEeCKHue CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHUYECKHE CBOWCTBA HAa NpPUMEpEe  XJjopa
(B3aMMOJEHCTBHE € MeETallaMH, HEMEeTalllaMH, WIeno4amu). XJIOPOBOAOPO/I.
ConsiHass KHCIIOTa, XUMUYECKHE CBOMCTBA, MOJy4eHUE, NPUMEHEHHE. JlelicTBhe
XJIOpa M XJOPOBOJAOPOAA HA OpPraHM3M YeEJOBEKa. BaxkHeWlme XJIOpuabl U UX
HAXO0XKJECHUE B IPUPOJIE.

Oo6mast xapaktepuctuka 37aeMeHTOB VIA-rpymmbl. OcOOEHHOCTU CTpOEHUs
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue M (pu3Myeckue CBONCTBA
IPOCTHIX BELIECTB — KUCIOPOAa U Cepbl. AJUIOTPONHbIE MOJIU(DUKAIMN KUCIOPOIa
U cepbl. XUMUYECKUe CBOicTBa cepbl. CepoBOAOPOJ, CTpOeHHUE, PU3HYECKUE U
XuMH4Yeckue cBorcTBa. OKCUABI Cepbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHJOB.
Cepnas kwucnora, (Qu3nueckue © XHMHYECKHEe CBOicTBa (0OmIMe Kak
IOpeiCcTaBUTENd Kjacca KHUCIOT U crneruduyeckue). XHUMHUYECKUE pEeaklHH,
JeXalle B OCHOBE MPOMBIIIJIEHHOTO CMoco0a MOJYyYeHUs CEPHOM KHUCIOTHI.
[Tpumenenue cepHoit KUCIOTHI. COMM CEPHOM KUCTOThI, KAUECTBEHHAS peaKlys Ha



cynbgar-uoH. Haxoxaenue ceppl U €€ COCOIUHEHHN B mpupoae. XUMHUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Ccpeabl COECIUHEHHSIMH cepbl (KHCIIOTHBIE JOXK[IH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHUS.

OO6mast xapakrepuctuka 3JeMeHTOB VA-Tpynnbl. OCOOEHHOCTH CTpPOEHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHs. A30T, PacHpOCTpPaHEHHE B MPHUPOJIE,
¢usnyeckue U xuMudeckue cBoiictBa. KpyroBopot azora B npupoze. AMMHAK, €TO
¢usnyeckue U XMMHUECKUE CBOMCTBA, OMyueHue U nmpuMenenne. Coinu aMMOHuS,
ux pU3MUECKre U XUMUYECKHE CBOMCTBA, MpUuMeHeHHe. KauecTBeHHas peakiys Ha
MOHBI aMMOHHS. A30THAsl KHUCJIOTa, €€ MOoJIydeHHe, (PU3MYECKUEe U XUMUYECKUE
CBOMCTBa (00IIME Kak TMPEACTABUTENsl Kiacca KUCIOT W cHenuduyueckue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHMHEPAJIbHBIX
ynoOpeHuil. XuMHUECKOE 3arpsi3HEHUE OKPYKAIOIIEeH Cpeibl COSTMHEHUSIMH a30Ta
(KUCIOTHBIE JOXKIW, 3arpsA3HEHHE BO3Ayxa, HouBbl U BopoémoB). Docdop,
ajutoTpornHbie Moaudukanuu Qocdopa, Guzmyeckue M XUMUYECKHE CBOMCTBA.
Oxcun dpochopa (V) u pochopHas kuciora, GU3NIECKHEe U XUMHUSCKHE CBONCTBA,
noxy4yeHue. Mcnonp3oBanue GpocdaToB B KAYECTBE MUHEPAIBHBIX YIOOPEHU.

Oo6mas xapakrtepuctuka 31aemMeHToB [VA-rpymnmbel. OcOOEHHOCTH CTpOEHUs
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKUCIEHUSA.  YTIEpOod,  aJUIOTPONHbIE
MOAU(DUKALIMKM, PACOpPOCTpaHEHUE B TNPUPOAE, (PUINYECKHE U XUMUYECKHE
cBoiictBa. AncopOuusa. Kpyrosopot yriaepoaa B npupoje. OKCUbl yriepoaa, ux
du3nueckue W XUMUYECKHE CBOICTBA, JCHCTBUE Ha JKUBbIE OpPTaHU3MBI,
MOJIyYEHUE U MPUMEHEHHE. DKOJIOTHMYECKHE MPOOJIEMBI, CBSI3aHHBIE C OKCUIOM
yriepoga (IV), rumoreza T17100aibHOTO TMOTEIUICHHUS KJIMMAaTa, TMapHUKOBBIN
addekT. YroapHas KUCaoTa U € ColM, uX (PU3NYECKUEe W XUMHUYCCKHE CBONCTBA,
noiiyueHne W npuMmeHeHue. KadecTBeHHass peakiusi Ha KapOOHAT-HOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEIUIIMHE, TTPOMBIIINIECHHOCTH M CEITHLCKOM
XO35MCTBE.

[lepBoHavasibHbBIE MOHATUS 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJICH, alleTUJICH, TaHOJ, TIIUIEPUH, YKCYCHasl KUCIIOTA).
[IpupoaHbie HMCTOYHUKH YIJIEBOJOPOJOB (Yrojib, TPHUPOIHBIM Tra3, HEDTH),
MPOJIYKThl UX mepepaboTku (OEH3UH), UX POJb B OBITY M MPOMBILIIEHHOCTH.
[TonsiTue 0 OMONOTMYECKU BaXKHBIX BEILIECTBAX: JKUpaX, OeJIKaxX, yriieBoJax — 1 ux
poJii B OKM3HM 4eloBeKa. MarepuallbHOE€ €IMHCTBO OpPraHMYECKUX U
HEOPTaHUYECKUX COCIIMHCHUU.

KpemHunii, ero ¢usnueckue W XUMHYECKHE CBONCTBA, TMOJyYCHUE U
npuMmenenue. CoeauHeHus: KpeMHHs B mpupoje. OOmue mnpejcTaBlieHus 00
okcune kpemuus (IV) u kpemaueBoi kuciore. CHWIMKAThI, UX UCIOJIb30BaHUE B
OBITYy, B TIPOMBIIINICHHOCTH. BakHeime cTpouTenbHbIe MaTepHaNbl: KepaMuKa,



CTEKJIO, TIEeMEHT, 0eToH, kene300eToH. [Ipobiaembr 0€30MacHOr0 HCIOIB30BAHMS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEIHEBHON JKU3HU.

Xumuueckuii IKCnepumenm:

M3y4eHHE 00pa3llOB HEOPTAaHMYECKHUX BEIIECTB, CBOMCTB COJITHOM KHUCIIOTHI,
IIPOBE/ICHUE KAaYeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOJIEHUE MPU3HAKOB
UX TPOTEKaHMs, OMNbIThI, OTpaXarolue (U3NYECKUE U XUMHUYECKHUE CBOWCTBA
TJIOT€HOB M HX COEAMHEHWH (BO3MOXHO MCHOJB30BAHUE BUIECOMATEPHUATIOB),
O3HAaKOMJIEHHE ¢ oO0pa3laMud XJOpUIOB (TAJIOT€HHUJIOB), O3HAKOMIIEHHUE C
oOpaslaMu  cepbl M €€ COCIMHEHHMSIMH  (BO3MOXXHO  HCIOJIb30BaHUE
BUJIEOMATEPUAIIOB), HAOIIOICHHE TIpoliecca OOYTiIMBaHus caxapa Ioj AeHCTBUEM
KOHIECHTPUPOBAHHOW CEPHOM  KHUCIIOTHI, W3YYECHHE XHMHUYECKHX CBOWCTB
pa30aBIEHHON CEPHOU KUCIIOTHI, IPOBEICHUE KAUECTBEHHOM peakuu Ha Cyiab(ar-
MOH U HaOJIOJeHHE MpHU3HAKa €€ MPOTEKaHWUs, O3HAKOMJICHHE C (DU3HMUECKUMU
cBoiicTBamMM a3ora, Qocdopa M UX coeAMHEHUN (BO3MOXKHO HCIIOJIB30BAHUE
BHJIEOMATEPHAIIOB), 00pa3uaMu a30THBIX U (POCPOPHBIX yHAOOpEHHI, MOITyUYEHHE,
coOMpaHue, pacrno3HaBaHWE€ M HW3YYEHUE CBOWCTB aMMHaka, IPOBEJICHUE
KAueCTBEHHBIX PEaklUUii HA MOH aMMOHMS U QocdaT-uoH U U3yUeHHE MPU3HAKOB
UX MPOTEKAHHUSI, B3aUMOJECHCTBUE KOHLIECHTPUPOBAHHON a30THON KHCIJIOTBI C MEJIBIO
(BO3MOXKHO UCIIOJIb30BaHUE BUIEOMATEPHUAIIOB), U3YUYCHHUE MoZeNnen
KPUCTAJUIMYECKUX PEMIETOK anMasa, rpadura, (QysuiepeHa, O3HAKOMJIEHUE C
MPOIECCOM  acOpOLMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIEM H
yCTPOMCTBOM NPOTHBOTa3a, MOJIy4YeHHE, COOMpaHHe, PacliO3HABaHUE U HU3YUYCHHE
CBOMCTB YTJIEKUCIIOIO Ta3a, NPOBEJCHHE KaueCTBEHHBIX peakuuil Ha KapOoHAT U
CUJIMKAT-UOHbl W H3yYEHUE IMPU3HAKOB MX MPOTEKAHUSA, O3HAKOMIICHHE C
MPOAYKUMEH CHJIMKATHOM NPOMBIIIJIEHHOCTH, PEIIEHUE HKCHEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxkHele HEMETAIUTbl U UX COCTUHEHUS.

MeTaJiibl U UX COCAUHEHUS

OO01mmast XxapakTepuCTHUKa XUMHUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux nosioxxkeHuss B llepmogumueckor cucreme xumuyeckux osnemeHtoB [, .
MenpneneeBa u ctpoeHust aToMoB. CTpoeHHe MeTauioB. MeTandeckasl CBs3b U
METAIMYECKass ~ KPUCTAJUIMYECKass  PEmETKA.  DIEKTPOXMMHYECKUUA  Psif
HanpspKeHU MeTtaiioB. Ou3nyeckue U XMMUYECKHUE CBOMCTBA MeTayioB. OOiue
CHOCOObI ToMydeHHuss MeTawioB. [loHSATHE O KOpPpO3MM METauIOB, OCHOBHbBIE
CrocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTayib, YyTyH, JIOPATIOMUHUH,
OpoH3a) U UX MPUMEHEHHE B OBITY U MMPOMBIILJICHHOCTH.

[Ilenounple mMeTauibl: moyoXkKeHue B [lepronnueckoil cucTeEMe XMMUYECKUX
aneMmeHToB . M. MenzaeneeBa, CTpO€HUE UX aTOMOB, HaXOXJIECHUE B IPUPOJE.
du3nuecKkre U XUMUYECKUE CBOWCTBA (HA mpuMepe HaTpus U Kaiusi). OKCHIbI U



TUAPOKCUABI HaTpud M Kanusa. [IpuMeHeHue IIeNnoYHbIX METauIOB W HX
COEUHECHHUI.

[[lenoyHO3eMENbHBIE METAJUIBI MarHMii M KaJbUUW: IIOJIOKEHHE B
Ilepnomuueckon cucreme xuMmuueckux sneMeHToB [[. 1. MenneneeBa, crpoenue
UX aTOMOB, HaXOXJICHHUE B Mpupoae. PU3nyecKkue 1 XuMUYECKUE CBOMCTBA MAarHUs
U Kanpuuda. Baxseiilive coeavHEHHS Kaiblus (OKCUI, TUIPOKCH, COJIH).
JXécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS!.

AsnroMuHHN: TTosioxkeHue B [leprogndeckoi cucTeMe XUMUUYECKUX JIEMEHTOB
. . MenneneeBa, CTpOEHHE aTtoma, HaxXOXAeHHWE B mpupojae. Pusumueckue u
XUMUYECKUE CBOMCTBA altOMUHUS. AMQOTEpHBbIE CBOMCTBA OKCHAA U THAPOKCUA
AIFOMUHUS.

Kenezo: nonoxenne B lleproanueckoi cucTeMe XUMHUYECKUX JIEMEHTOB [l.
N. MenneneeBa, CTpO€HHE aToma, HaxXOXKICHHE B mpupone. PuzndecKkue Hu
XMUMHYECKHE CBOMCTBA xele3a. OKCHUIbI, THAPOKCH B U coitu xkene3a (1) u xkenesa
(III), ux coctaB, CBOWMCTBA U MOTYUYEHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE ¢ o0pa3llaMd METaJUIOB U CIUIaBOB, HUX (PU3HMUECKUMHU
CBOMCTBAMHU, U3YUYEHHE  PE3YJbTaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
HCIIOJb30BaHUE BHUJEOMATEpUANIOB), OCOOCHHOCTEH B3aMMOJECUCTBUS OKCHJA
Kallbllud W HATpHUsl C BOJOM (BO3MOXKHO HCIIOJIB30BAHUE BHJIEOMATEPHAIIOB),
MICCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, IIpOLECCa TOPEHUS XKeje3a B KUCIOPOJE
(BOBMOXXKHO  HCIOJIb30BAaHME  BHJICOMATEPHUAIOB), TMPU3HAKOB  MPOTEKaHUs
KAQYECTBEHHBIX PEAKIIMN HA MOHBI: MarHus, KaJblMs, aJIOMUHMS, [IMHKA, JKeJie3a
(IT) u xeneza (I1), menu (1), HaOarOEHUE M OMTUCAHKE TTPOIIECCOB OKPAIIMBAHUS
JJaMEHH MOHAaMU HATpHsl, Kalusd U Kaiblus (BO3MOXHO HCIIOJIb30BaHUE
BUIEOMATEPUAIIOB), HCCIIeIOBaHNE aM(OTEPHBIX CBOWCTB TMIAPOKCHIA ATTFOMUHUS
Y THIPOKCHU/IA [IMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 33J1a4 Mo TeMe «BaxkHenime
METaJUIbl U KX COCTUHEHUS.

XHMUA ¥ OKpPY’KaloLas cpeaa

BemectBa m Marepuanbl B TNOBCEIHEBHOW >KM3HM 4YeJlOBeKa. be3omacHoe
HCTIOJL30BaHKE BEIIECTB M XMMHUYECKUX peakuuil B ObiTy. [lepBasi momoinb npu
XUMHUYECKUX 0KOTax U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKpYKAroLeld cpeapl (MpeleibHasl AO0MyCcTUMas
KOHIleHTpanus BeiecTs, aaiee — [1JIK). Posb xuMun B pelieHun 3K0JI0TUYECKUX
mpooIIeM.

Xumuyeckuui IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJIO, CIJIaBbl METAIOB, MOJUMEPHBIC
Marepuabl).

Mesicnpeomemmnuie ceéasu



Peanuzamus MexXnpeaMeTHBIX CBsI3e€d NMpU HM3YYEHHH XHUMHM B 9 Kiacce
OCYIIECTBIISIETCS 4Y€pe3 HCIOJIb30BaHHE Kak OONIMX eCTeCTBEHHO-HAYYHBIX
HOHSATHH, TaK ¥ MOHATHHA, SBISIOMINXCS CUCTEMHBIMU JJISI OTJCIBHBIX MPEIMETOB
€CTeCTBEHHO-HAYYHOT'O LIUKJIA.

OO1ue ecTeCTBEHHO-HAYUHbIE TOHATHSA: HAYYHBIA (PaKT, TMIIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KiaccuuKkanus, TMEePUOAUYHOCTb, HaOIIOAEHUE,
AKCIIEPUMEHT, MOJEITUPOBAHUE, H3MEpPEHHE, MOJEINb, SBICHHE, TMapHUKOBBIN
s dexT, TEeXHOTOTHsI, MAaTEPHAITHI.

®dusuka: marepus, aTroM, O3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHI,
M30TOMBI, PAJHOAKTUBHOCTh, MOJEKYJa, JJIEKTPUUYECKUN 3apsil, MPOBOIHHKH,
HOJYIIPOBOIHUKHY, JIUAJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHHE BEIIeCTBa, ra3, paCTBOP, PAaCTBOPUMOCTD, KpUCTAIITHIECKAsT
pemeéTka, CruiaBbl, (PU3MYECKHE BEIMYMHBI, €AMHUIIBI M3MEPEHHUs, KOCMHYECKOE
IPOCTPAHCTBO, IJIaHETHI, 3BE3/1bI, CoHIIE.

buonorust: ¢ortocunTes, npixanue, Ouocdepa, 3KOCUCTEMA, MUHEPAJIBHBIC
yA0OpeHus, MUKPOIJIEMEHThI, MAKPOAJIEMEHTHI, MUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpadbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOTIaeMbI€, TOTLTUBO, BOIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHSA ITPOI'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

JINYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3yJNbTaThl OCBOEHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
0o0pa3oBaHMsI JOCTHralOTCs B X0/A€ OOy4YeHMs XMMHHM B €AUHCTBE Y4eOHON u
BOCIIUTATENBHOUN JEATEIIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMU POCCUUCKUMHU
COLMOKYJIbTYPHBIMM M JYXOBHO-HPABCTBEHHBIMHU ILIEHHOCTSIMH, IPUHSITHIMU B
oOliecTBe MpaBUjIaMHd M HOpPMaMH TIOBEJIEHHUS W CIIOCOOCTBYIOT MpoIleccaM
CaMOMNO3HAHUs, CAMOPA3BUTHUS U COLIMAIA3ALIMN O0YYarOIIUXCS.

JIn4HOCTHBIE  pe3yJbTaTbl  OTPaXKalOT  TOTOBHOCTh  OOYYaOIIMXCS
PYKOBOJACTBOBATbCSI CHUCTEMOW TMO3WTHUBHBIX IICHHOCTHBIX OpPHUEHTAUAd U
paclIMpEeHUE OIbITA IESITEIBHOCTH Ha €€ OCHOBE, B TOM YMCJIE B YaCTHU:

1) maTpHOTHYECKOT0 BOCTIMTAHUS:

LIEHHOCTHOI'0 OTHOLICHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIEAWIO, MOHWMAaHUS 3HAYEHHS XWMHUYECKOM HAYKH B KU3HU
COBPEMEHHOT0 O0OIIIEeCTBA, CIOCOOHOCTU BIANETh JOCTOBEpHOU MH(MOpMaIMeil o
IIEPEIOBBIX JOCTHKEHUAX M OTKPBITUAX MHUPOBOM M OTECYECTBEHHOW XHWMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOUCTBE MUpa U OOIIIECTBA;

2) TPa’kIaHCKOT0 BOCIIMTAHUSI:

MPEACTABICHUS O COLMAIBHBIX HOPMax M NpaBUJIaX MEKINYHOCTHBIX
OTHOIIECHUHN B KOJUICKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOHMCCIIENOBATENLCKOW, TBOPYECKOM W JAPYTHX  BHJAX
NEATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOM JEATENbHOCTU TpHU
BBITIOJTHEHUM Y4Y€OHBIX, TO3HABATEJIHBIX 3a7a4, BBHIIIOJHEHUHU XHUMHUYECKUX
HKCIIEPUMEHTOB, CO3/IJaHNN YYEOHBIX IPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHHIO
M B3aUMOIIOMOINM B TIpOllecce ITOW Y4eOHOW JesATEeIbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE TMIOBEJCHHE H TIOCTYIIKM CBOUX TOBApHUILEH C TO3UIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS TOCIEACTBUMN MTOCTYIIKOB;

3) IEHHOCTH HAYYHOT0 MO3HAHNA:

MHPOBO33PEHUYECKUE TPEJICTABICHUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKU M COCTABIIAIOLINE
OCHOBY I TIOHUMaHUs CYIIHOCTH HAYYHOM KapTHHBI MUpPA, MPEACTABICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI MPUPOJIBI, B3aUMOCBS3SX YEIOBEKA C
IIPUPOTHOM CPEIOH, O POJIM XUMHUU B ITO3HAHUU ITUX 3aKOHOMEPHOCTEW;

MO3HABATEJIbHBIE MOTHUBBI, HAMPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOJIMMBIE I OOBSICHEHHS HAOJIOaeMbIX TPOIECCOB U SIBIICHUH,
MMO3HABATEJIbHON, WH()OPMAIIMOHHOW W YUTATEIHCKON KYJIBTYpHI, B TOM YHCIIC
HaBBIKOB CAMOCTOSITEIbHOM pabOoThl ¢ Yy4eOHBIMM TEKCTaMH, CIPaABOYHOMU



JUTEPATYPOH, MOCTYMHBIMA TEXHHUYECKUMHU CpEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEHHMIO M TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTh H
CIOCOOHOCTh K  €aMO0Opa30BaHHUIO, MPOEKTHOM M  HMCCIEI0BATEIbCKON
JeSTEIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAINpaBIEHHOCTH M YPOBHS OOy4YeHHS B
JIaJbHEHIIEM;

4) hhopMupOBAHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHWE LIEHHOCTU YHW3HH, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY
3I0POBbIO, YCTAHOBKM Ha 370pOBBIM 00pa3 *KU3HU, OCO3HAHUE TMOCIEACTBUN U
HETIPUSITUE BPEIHBIX MPUBBIUEK (YHOTPEOJIEHUS aIKOTOJIsl, HAPKOTUKOB, KYPEHUS ),
HEOOXOAMMOCTH COOJIIO/ICHNUS TIpaBUi  OE30MAaCHOCTH TMpU  OOpaIleHHH C
XUMUYECKMMHU BEIIECTBAMHU B OBITY U PEaIbHON KU3HH,

5) Tpy10BOT0 BOCIIUTAHUS:

MHTEpEC K MPAaKTUUYECKOMY M3YyUYEeHHIO Tpodeccuil U Tpyla pa3iMyHOro poja,
YBAKEHHE K TPYyAy M pe3yibTaTaM TPYIAOBOM NEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE TMIPUMEHEHHS TPEAMETHBIX 3HAHMM MO XWUMHHM, OCO3HAHHBIM BBIOOP
WHJUBUTyaJIbHOW TPAaeKTOPUU MPOAOJKEHUS 00pa30BaHus C YUYETOM JTUYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHUHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHEeHOW NpodeCCUOHAIbHON IEATENbHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJalTUPOBATHCA B MPO(ecCHOHANIBHOM cpeie;

6) IK0JI0rH4eCKOro BOCIIUTAHMS:

HKOJIOTUYECKU II€JIeCO00Pa3HOE OTHOIICHHWE K MPHUPOAE KAaK HCTOYHHUKY
KU3HHU Ha 3emile, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIECHHOCTU 3I0POBOIO U
O0e3zonacHOoro oOpa3a KU3HHU, OTBETCTBEHHOE OTHOUIEHHME K COOCTBEHHOMY
(u3MUEeCKOMY M TICUXHUYECKOMY 370POBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHHUS
npaBujI 0€30MaCHOTrO MOBEICHUS MPU PabOTe C BEUIECTBAMHU, a TAKXKE B CUTyalUsX,
YTPOXKAFOIINX 3I0POBBIO U )KM3HU JIOIEH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJy4aeMble MPU MU3YYCHUH XUMUHU, IS
pelLIeHUs 3a/1a4, CBA3aHHBIX C OKPYKAIOLIEH MPUPOJIHON CPEIOr, ISl MOBBILICHUS
YPOBHSI  DKOJIOTUYECKOW  KyJbTYpPhl, OCO3HaHHUS TJ00aNBbHOTO  Xapakrepa
AKOJIOTUYECKUX MPOOJEeM M MyTed HMX pelIeHUs MOCPEACTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATHCA UM B MO3HABATEJIbHOM,
KOMMYHHUKATUBHOM U COLMAJIBHOM ITPAKTHKE.

METAIIPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAYUMBIC IS
dbopMupoBaHUS MHUPOBO33PEHHUSI OOIIEHAy4YHBbIE TOHATUS (3aKOH, TEOpHus,
OPUHIIUI, TUIIOTE3a, (PaKT, CUCTEMa, MPOIIECC, SKCIEPUMEHT U JIPYToe.), KOTOPbhIe
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHbIX YUYEOHBIX MpEeIMETax U MO3BOJISIIOT Ha
OCHOBE 3HaHWM U3 ATUX MPEAMETOB (OPMUPOBATH MPEJCTABICHUE O IETOCTHOU



HAay4YHOW KapTHHE MHUPA, U YHUBEpPCAIbHbIC YUCOHbBIC NEUCTBUS (IO3HABATEIHHbBIC,
KOMMYHUKATHUBHBIC, DPETYJSTHBHBIC), KOTOphIE oOOecneunBaroT (HOpMHUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEIbHOMY IUJITAHUPOBAHHUIO U OCYILIECTBICHUIO Y4eOHOM
JESITEIIbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAIbHbIE YUeOHbIEe 1eiCTBUA

Bba3oBble jJjoruueckue JeMicTBUA:

YMEHUS HCTOJIB30BaTh NPHUEMBI JIOTHYECKOTO MBIIIICHUS TPU OCBOCHUU
3HAHWI: PacKPhIBaTh CMBICT XMMHYECKUX TOHSITHH (BBIICISATH MX XapaKTEpPHBIC
NPU3HAKK, YCTaHABIMBATh B3aUMOCBS3b C JIPYTUMHU TOHSTHSMH), KCIOJIb30BAThH
MOHATHS JIJIs1 OOBSICHEHUST OTJEIBHBIX (PAKTOB U SIBJIICHUM, BEIOUPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKALMM XUMHUYECKUX BEIIECTB M XUMHUYECKUX DPEaAKIUH,
YCTaHABIWBATH MPUINHHO-CIICJCTBEHHBIC CBS3W MEXKIYy OOBEKTaMH H3yYCHHS,
CTPOUTH JIOTHUECKHE PACCYKACHUS (MHIYKTUBHBIC, NCTYKTHBHBIC, 10 aHAJIOTHH),
JIeNaTh BBIBOJIBI U 3aKITIOUEHUS;

yMEHUE TPUMEHSITh B TMPOIECCe IO3HAHMUS TMOHATUA (TPEIMETHBIE U
MeTanpeIMETHBIE), CHMBOJIMUECKUE (3HAKOBBIC) MOJICIIH, UCIIOJIb3YEMbIE B XUMHUH,
MpeoOpa30BEIBATH ITUPOKO MPUMEHSIEMBIE B XUMHH MOJICTBHBIC MTPEACTABICHUSI —
XUMUYECKUN 3HAK (CHUMBOJ DJIEMEHTa), XUMuyeckas (opMyna U ypaBHEHUE
XUMHUYECKON peaKIuu — MpU pelIeHUH Y4eOHO-TI03HABATEIbHBIX 33J1a4, C YU4ETOM
ATUX MOJICNIbHBIX TPEICTABICHUN BBISBIATh U XapaKTEPU30BATh CYIIECTBEHHBIC
MIPU3HAKU M3yYaeMbIX OOBbEKTOB — XUMHUECKHX BEIIECTB U XUMUUYECKHUX PEaAKITHH,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, TPUYMHHO-CICACTBEHHBIC CBS3U U
IPOTUBOPEYHS B U3yUAEMbIX MPOIECCAX U SIBICHUSIX.

ba3oBble ucciiefoBarebCKie 1eHCTBUS:

YMEHHE HCIIOJb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKke B KadeCTBE OCHOBBI UIsI (OPMHPOBAHUS THUITOTE3bI TIO
MIPOBEPKE MPABMIBHOCTH BBICKA3bIBAEMBIX CYKIICHUN;

NPUOOPETEHUE ONbITa MO TUIAHUPOBAHUIO, OpPraHU3AlMU W TIPOBEJICHUIO
YYEHMUYECKUX JKCIIEPUMEHTOB, yMEHHWE HaOlomaTh 3a XOJOM IIpoliecca,
CaMOCTOSTENILHO MPOTHO3UPOBATH €0 PE3yNbTar, (OpPMYIUPOBaTH 0000IIEHUS U
BBIBOJIBI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITAa, UCCIICIOBAHUS, COCTABIATh OTUET
0 MpoJIeNIaHHOM padoTe.

Pa6Gora c undgopmanmueii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIHIO
Pa3IMYHBIX BUIOB U (OPM MPEICTaBICHUS, MTOJYyIaeMYI0 U3 Pa3HBIX NCTOYHUKOB
(Hay4HO-TIOMyJIsIpHAsl  JIUTEepaTypa XHUMHYECKOTO COJIEpkKaHUs, CIPABOYHbBIC
mocoOus, pecypcel WHTEepHETa), KPUTHYECKH OIEHUBATh MPOTHUBOPECUMBYIO U
HEJI0OCTOBEPHYIO NH(OpMaIuio;



yMEHHE MPUMEHATh Pa3InYHbIe METOJbl U 3aMpOChl MPU MOHCKE M OTOOpE
UH(POPMALlMd U COOTBETCTBYIOLIUX JIaHHBIX, HEOOXOJUMBIX IS BBINOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3aJa4 ONpPEIeIEHHOTO THUIIA, TPUOOPETEHHE ONbITA B
0o0JlaCTH  MCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHIA,
OBJIaJICHUE KYJbTYpOH aKTUBHOTO MCIIOIb30BAHMSI PA3IMYHBIX TIOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTUMANIbHYIO (OpMy TpeacTaBieHUs HHGOPMAIUU U
WUTIOCTPUPOBATh pellaeMble 3a7aud HECIOXKHBIMH CXEMaMH, JuarpaMMmamu,
IpyruMu popmMamMu rpaduKu U UX KOMOWHALIMSIMU;

yMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce y4yeOHOH U
UCCJIeI0BATENBLCKON JEATEIBHOCTH MH(OPMAILMIO O BIUSHUU ITPOMBIIICHHOCTH,
CEJIbCKOTO XO3SIICTBa W TPAHCIOPTa Ha COCTOSIHHE OKPYXAlOIIeH MPHPOIHOM
Cpepl.

KoMMyHuKATHBHBIE YHUBEpPCAJbHbIE yueOHbIe JeliCTBUA:

yMEHHUsSl 3a/laBaTh BOMPOCHI (B XoJie¢ Juaiora W (WJId) JAUCKYCCHH) IO
CyLIECTBY  0OCyXJaeMoll  TeMbl, (OpPMYyJIUPOBATH CBOM  MPEIJIOKEHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKCHHOM 3a/1a4u;

YMEHHS ~ TPEJACTaBISATh  TOJY4YEHHBIE  pE3yNbTaThl  IO3HABATENILHOM
JACSTENIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JelaTh IMPE3CHTAINIO
PE3yJIbTaTOB BBIMOJHEHHUSI XUMUYECKOTO JIKCIEpUMEHTa (J1ab0paTOpHOTO OIbITA,
71ab0paTopHOI pabOThI 10 UCCIEAOBAHNIO CBOMCTB BEIIECTB, yUeOHOIO MTPOEKTA);

yMEHHsSI Y4eOHOTrO COTPYAHMYECTBA CO CBEPCTHMKAaMH B COBMECTHOM
MO3HABATEIPHON WM HWCCIIEIOBATENbCKOM  JIEATENBHOCTH TPU  PEIICHUU
BO3HUKAIOIIKX MpoOJIeM Ha OCHOBE yu€Ta OOMIMX WHTEPECOB M COTJIACOBAHUS
no3uuil (00CyXaeHusi, OOMEH MHEHUSMH, «MO3TOBBIE HITYPMbD», KOOPIUHALIMS
COBMECTHBIX JEWCTBHUH, OIpeneseHHe KpPUTEpPUEB IO OIIEHKE KauecTBa
BBINIOJIHEHHOM pabOoThI U JpyTHeE).

PerysiTuBHBIEe yHUBepcaibHbIe YueOHbIe 1eiiCTBUS:

YMEHHE CaMOCTOSATEIbHO ONPEAENATh LEIN JEATEIbHOCTH, MJIAHUPOBATH,
OCYIIECTBJISATh, KOHTPOJIUPOBATh U NPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
NeSITeIbHOCTD, BBIOUpATh HanbOosee dPPeKkTuBHBIC CIIOCOOBI pelleHns y4eOHbIX U
MO3HABATENBHBIX 3a/lad, CaMOCTOSTEIbHO COCTaBISATh WM KOPPEKTUPOBATH
NPEIJIOKEHHBI QJITOPUTM  JEHUCTBUU I[PU BBINOJHEHUM 33JaHUH C Y4YETOM
MOJy4YEHHUsI HOBBIX 3HAHMHM 00 M3ydaeMbIX OOBEKTaX — BEIIECTBaX M PEaKIHUsX,
OLICHHMBATh COOTBETCTBUE IOJYYEHHOI'O pe3ylibTaTa 3asBICHHOW 1€, yMEHHE
MCIIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IIPeIjlaraéMble B YCIIOBUU 3aJaHUH.

MNMPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMeTHBIX pPe3yJbTaTOB [0 OCBOCHHUIO 005S3aTeIbHOrO
collepKaHMs, YCTAHOBJIEHHOTO JaHHOW ¢enepaiibHON pabodeil mporpaMmMon,
BBIJICTISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS Hay4yHble 3HAaHHUS, YMEHHUS U CIOCOOBI



NEUCTBUN, crnenupuuecKkue Uil TPeAMETHOW oOmactn «XUMHS», BUIBI
NEATeIbBHOCTH 1O  TOJYYEHHIO HOBOTO  3HAHWS, €ro HWHTEpIpEeTalluu,
IpeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyaIIUsIX.

K xonIiy oOydenus B 8 Kkiacce rpeMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE

JOJIKHBI OTpaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIMXCS YMEHUM:

e PpACKpBIBATh CMBICI OCHOBHBIX XMMHUYECKHX TMOHSATHUI: aTOM, MOJEKYJa,
XUMHUUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas J10J151 XUMUYECKOTO JIEMEHTa B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHUJI, KHCJIOTa, OCHOBAaHHE, COJb, AJIEKTPOOTPULIATEIIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasl peakius, Kiaccupukaiusi peakiui: peaxiuu
COCIMHEHUSA, PEaKUUU PAa3JIOKEHUs, PEaKUUW 3aMELICHUs, peaKuuu
oOMEHa, HK30- U IHJOTEPMHUUECKHE PEAKIINH, TEIII0BON A(EKT peakiiui,
AIpO aToOMa, AJIEKTPOHHBIA CIIOM aroma, aroMHas OpOUTallb, PAAUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAs W HEMOJspHAs KOBAJICHTHAsl CBS3b,
WOHHAs CBs3b, MOH, KAaTUOH, aHUOH, PAcTBOpP, MaccoBas JOJs BEIIECTBa
(porieHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aHMMOCBSI3b OCHOBHBIX XHMHUYECKUX TOHITUH H
MPUMEHSThH 3TU NOHATHUS MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;

e HCIOJIb30BaTh XUMHUUYECKYIO CHUMBOJIMKY JUIsI COCTaBJICHUS (HOpMyJl
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COEIWHEHUSX,
CTENIEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHA/JICKHOCTh BEIIECTB K ONPEAEIEHHOMY KIIAcCy COEAUHEHHU IO
dbopmyiaMm, BHUJ XUMHUYECKOM CBSI3M (KOBaJIGHTHAsT W MOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpeiBaTh cMmbIci Ilepuomnueckoro 3akoHa JI. M. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHHE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX moJyioxkeHus B llepuonnueckoil cucreme,
3aKOHOB COXPAHEHHUS MacChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOTaJIpo;

e OINKCHIBATh W XapakTepu3oBaTh TabiMuHyr0 ¢Gopmy Ilepuoandeckoi
CUCTEMbl XHMMHMUYECKHMX JJEMEHTOB: pa3jiuyaTh [MOHATHS «TJIaBHas
noarpymnma (A-rpymnma)» u «mobounas noarpynmna (b-rpymnma)y», mansie u
OOJIbIIIME TIEPUOJBI, COOTHOCUTH OOO3HAUECHHS, KOTOpPhIE HMEIOTCS B
tabnuie «llepuonuueckass cucteMa Xumudeckux i3nemento J[. .
MeHnieneeBa» C YHCIOBBIMH XapaKTEPUCTUKAMU CTPOEHUS AaTOMOB



XUMHUUYECKUX 3JIEMEHTOB (COCTaB W 3apsij siapa, o0llee YUCIO PIEKTPOHOB
Y PACIPEIEICHUE X N0 3JEKTPOHHBIM CIIOSIM);

KJIacCU(PUIIMPOBATh XUMHUYECKHE AJIEMEHTHI, HEOPTaHUUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YMCIy W COCTAaBY YYaCTBYIOIIMX B PEAKIUU
BEIIIECTB, 0 TETUIOBOMY (D eKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHME CBOMCTBA BEIIECTB
Pa3JIMUHBIX KJIACCOB, MOJTBEPKIas OMUCAHUE TPUMEPAMH MOJIEKYJIISIPHBIX
YPaBHEHUM COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKLINN;

MPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXXHOCTU TMPOTEKAHUS XUMHUYECKUX MPEBpaAIllCHU B
Pa3INYHBIX YCIOBUSX;

BBIYUCIISITH OTHOCUTENIBHYIO MOJICKYJSIPHYIO W MOJISIPHYIO  MAacChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrOo »3JIEeMEHTa 10 (dopmyie
COEIMHEHUS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOW PEAKIUU;

MPUMEHSITH OCHOBHBIC OINEpPAlMM MBICIUTEIBHON JAEATEIbHOCTA — aHaJu3
U CHUHTE3, CpaBHEHHUE, 0000IlEeHHE, CUCTEMAaTHU3alluIo0, KiacCU(pUKAIUIO,
BBISIBJICHUE TMPUYUHHO-CJICACTBEHHBIX CBSI3€M — ISl M3Y4YEHUSI CBOMCTB
BEIIECTB M XUMHUYECKUX PEaKIHil, €CTECTBEHHO-HAy4YHbIE METO/IbI
MO3HAHUA — HaONIOZCHUE, W3MEPEHHUE, MOJICTUPOBAHHE, IKCIICPUMEHT
(peaJibHBINA U MBICIICHHBIN );

CIENOBAaTh  IpaBWjaM  TMOJIb30BaHUA  XUMHUYECKOW  MOCYIOW H
7abopaTopHbIM  000pYy/IOBaHHWEM, a TakXKe TMpaBHIaM OOpalIeHHs C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMH TIO0 BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO U COOUpPAHHIO
ra3zoo0pa3HbIX BEHIECTB (BOJOpOJAa M KHUCIOpPOAA), HPUTOTOBICHUIO
pacTBOPOB C OMNpPEIEIEHHON MAaCCOBOM JOJIEH PACTBOPEHHOIO BEILIECTBA,
IJIAHUPOBAaTh W MPOBOJUTH  XMUMHUYECKHE  SKCIHEPUMEHTHl MO
pacro3HaBaHUIO PACTBOPOB ILIEJIOYEH U KUCIOT C MTOMOIIBI0O MHIUKATOPOB
(Jrakmyc, heHondTaienH, METUIIOPAHXK U IPYTHUE).

K xoH1y oOyuenus B 9 Kiacce nmpeMeTHbIE pe3yJbTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTPpaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICJ OCHOBHBIX XWMHYECKHUX MOHATHUWA: XHWMHWYECKHM
DJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, aHWOH, IPOCTOE BEILIECTBO,
CJIO)KHO€ BEIIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUECKasl peaKls, XUMUYecKasi CBA3b, TEIIOBOU 3PdeKT
peakuuu, MOJib, MOJSPHBIA  00BEM,  pACTBOp,  AJNEKTPOJIUTHI,
HEDRJIEKTPOJIUTHI, AJIEKTPOJUTHYECKAS] IUCCOLMAIUSA, PEAKUIUH HOHHOIO
oOMEHa, KaTajiu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBIE PEaKIMK, OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIC PEAKIINUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME U  BOCCTAHOBIICHHE,
aloTponusi, aMpOTEepHOCTh, XUMUYECKas CBS3b (KOBAJCHTHAs, MOHHAS,
MeTajuInuecKas), KpUCTATMYecKas pemeTka, KOppo3us METaslioB,
CIUIaBbl, CKOPOCTh XUMHUYECKOM pEaKlHUH, TMPeIeSIbHO JTOMyCcTUMas
xoHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHUA U
MIPUMEHSTh 3TU OHATHUA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJIS COCTaBJIeHUS (OPMYyT
BEILIECTB U YPABHEHNUI XUMHUYECKUX PEAKIIHIL;

ONPENIEeNATh BAJICHTHOCTh U CTEIIEHb OKUCICHUSI XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX Pa3IMYHOTO COCTaBa, MPUHAICKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIacCy CO€IMHEHUU 1o ¢dopmyiaM, BUA XHUMHUYECKOM
CBs3M (KOBaJCHTHas, WOHHAsg, MeETAJUIMYecKas)) B HEOPTraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelibl B
BOJIHBIX PACTBOpaxX HEOPTraHUYECKUX COCAMHEHUMU, TUI KPUCTATUTUMYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbich llepuoguueckoro 3akona J[. W. Mennaeneesa u
JEMOHCTPUPOBATh €ro IOHHMaHUWE: OIHUCBHIBAaTh W XapaKTePHU30BATh
Tabnuynyto popmy Ileprogudyeckoid CUCTEMbl XUMHYECKUX 3JIEMEHTOB:
paznuyaTh MNOHATHUS «IJIaBHAs mnoArpynna (A-rpymnma)» U «mno0odHas
noarpynmna (b-rpynma)», manbie u OoNbIIME TMEPUOABI, COOTHOCUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOJUYSCKOM Tabiuie, ¢
YUCJIOBBIMU  XApAaKTEPUCTUKAMHU  CTPOEHUSI  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsl sjapa, oO0IIee 4YUCIO0 JJIEKTPOHOB W
pacmpenieieHde WX 10 JJIEKTPOHHBIM  CIIOSIM), OOBSCHSITH OOIIME
3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB 3JIEMEHTOB M UX COCIMHEHUH B
npeaenax MajblX NEPUOJIOB U IIAaBHBIX MOATPYNI C YYETOM CTPOEHUS MX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPraHUUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy U COCTaBy YYAaCTBYIOIIUX B PeaKIuu
BEIIIECTB, MO TEIUIOBOMY 3P (DEKTy, MO0 M3MEHEHHUIO CTEMCHEW OKHUCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHCHIBATH) OOIMME U CHCIMPUICCKUE XHUMHUYECCKUE
CBOMCTBAa TIPOCTBIX M CJOXKHBIX BEIIECTB, MOATBEPXKIAsi OMNKHCAHUE
npUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpaBHEHUU COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIINM;

COCTaBIIAITh YPABHEHUSI BJEKTPOIUTUYECKOW JIUCCOLMAIMU  KHCIOT,
LIEJIOYEHN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIINI HOHHOTO



oOMeHa, YypaBHEHMsS peakuui, MOATBEPKAAOINIUX CYLIECTBOBAHUE
TeHETUYECKOM CBSI3M MEX]y BEIIECTBAMU PA3INYHBIX KIACCOB;
pacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peaKlui
MOCPEACTBOM COCTaBIICHUS SJIEKTPOHHOTO OajaHca STUX peakiui;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXKHOCTH TMPOTEKaHUSI XMMUYECKHX TMPEBpPALICHUNH B Pa3IUUYHBIX
YCIIOBHSIX;

BBIUUCIISTh OTHOCUTENIBHYIO MOJIEKYJSIPHYI0O M MOJIAPHYIO MAaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrOo »JJIeMEeHTa 1o (dopmylie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEUIECTBA B PACTBOPE, MIPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEeaKInu;

coON0JaTh  MpaBWja  MOJb30BaHHUA  XUMHUYECKOW  MOCYAOW  H
7a00paTOpHBIM  O0OPYJIOBAaHMEM, a TakKXKe IpaBWia oOOpallleHUs C
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKIMSMH 110 BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYECHUIO U COOUpPAHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa M YTJIEKUCIIOro ras3a);

NPOBOJAUTH  PEAaKIUH, TMOATBEPKAAIOIMINEe  KAueCTBEHHBIH  COCTaB
pPa3IMYHBIX BEIIECTB: PACMO3HABATH OIBITHBIM MYTEM XJIOPHI-, OPOMH/I-,
uonua-, KapOonar-, docdar-, cunmukar-, cynb@aT-, THIPOKCUA-HOHBI,
KaTHOHbI aMMOHHUS U HMOHBI M3yYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PacTBOpPaX HEOPTAHUUECKUX BEIECTB;

PUMEHATH OCHOBHBIE OTEPAIlMN MBICTUTEIFHON NEATEIbHOCTH — aHAJN3
U CHHTE3, CpaBHEHHE, OO0O0OIIECHHE, CHUCTEMATU3allMI0, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBSI3€H — JJIS M3yYEHUSI CBOWMCTB BEIIECTB U
XUMUYECKUX PEaKlUid, €CTECTBEHHO-HAYYHBI€ METOJbI TIO3HAHUS —
HaOJIOICHUE, W3MEpPEHHEe, MOJEIMPOBAHUE, SKCIEPUMEHT (pealbHbI U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHMUE

8 KJIACC
Koan4yecTBo 4yacoB
Ne HaumeHnoBaHue pa3aeioB U DuiekTpoHHbIe (11U POBHIE)
KonTpoJbHbIe IMpakTuyeckune
n/n TeM NMPOrpaMmbl Bcero o0pa3oBaTejibHbIE pecypchl
padoTbI padoTbI
Pa3nen 1. [lepBoHayajibHble XUMUYECKHE MOHSITHUSI
Xumusa — BakHasg 00J1aCThb
11 ©CTECTBO3HAHUS U 5 2 bu6mmorexa [IOK
' MPAKTUYECKOU EATETbHOCTH https://m.edsoo.ru/7f41837¢c
yeJI0BeKa
BemecTBa 1 xumnueckue bubmnoreka LIOK
1.2 15 1
peakimu https://m.edsoo.ru/7f41837c
Wroro mo paznemy 20
Pasznen 2. Baxkneiimue npeacTaBuTe/ M HEOPraHNYECKUX BellleCTB
21 Boznyx. Kucnopon. [onsitue 5 bubnuoreka LIOK
' 00 OKCHIax https://m.edsoo.ru/7f41837¢c
Bonopoa.Ilonstre o kucnorax bu6mmoreka [JOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitre 06 5 1 1 bu6mmorexa [IOK
' OCHOBAHUAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCChI 1 1 1 bubmoreka [JOK
' HEOPraHUYECKHMX COEMHEHUN https://m.edso0.ru/7f41837c
Hroro no pazneny 30

Pa3nen 3. [lepnoauueckuii 3axon u [lepuonnyeckasi cucrema xummudeckux iementoB /[. U. MenneseeBa. CTpoeHne aToMOB.

XumMuueckasi cBA3b. OKHCINTENbHO-BOCCTAHOBUTEIbHbIE pPe€aknumn



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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[lepuoauueckuii 3aK0H U
[Tepuonnueckas cucrtema

bu6mmoreka [IOK

3.1 7
XUMHUYECKHX 31eMeHToB Jl. W. https://m.edsoo.ru/7f41837c
MenneneeBa. CTpoeHue aroma
Xumuueckast CBA3b. BuG 110K
noNIMoTeKa
3.2 O - 8
KHCTATETRHO https://m.edso0.ru/7f41837¢
BOCCTAHOBHUTEJIBHBIC PEAKIIHH
bu6mmoreka [IOK
51 15
TOro 1o pasaciy https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I1O 68

[TIPOT'PAMME



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

9 KJIACC

KounvecTBO 9acoB JIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM (uudposrbie)
Ne i/ Konrpoabubie | IIpakruyeckue
NPOrpaMMbIl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. BenecTBo U XUMHYECKHE PeaKIIUU
11 [ToBTOpeHME U yIiTyOIeHHE 3HAHUT 5 1 bubnnoreka [IOK
' OCHOBHBIX pa3/IeNioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubnuotexa [JOK
' peakuuii https://m.eds00.ru/7f41a636
13 DNEKTPOUTHYECKAs TUCCOIHAITHS. 8 1 1 bu6nunoreka [IOK
' XHUMUYECKUE PEAKLIMU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznea 2. Hemera/iibl M X COCAMHEHUS
21 OO6m1ast XapaKTepPUCTUKA XUMUYECKUX 4 1 bubnuoteka [IOK
' aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO11as XapakTepUCTUKAa XUMUYECKUX
2.2 SHGﬁeHTOEI: VIAl-jr riel. Cepa u e€ 6 bubmmorexa [IOK
' py P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO11as XapakTepUCTUKAa XUMUYECKUX
2.3 BJIGHI\;IIGHTOIS VA-lr3 nnbl. A30T, pochop 1 ux 7 1 Buomorexa LIOK
' PyHHRL ’ P https://m.edso0.ru/7f41a636
COCIMHEHUS
OO01mmas XxapakTepUCTHKA XHUMHYICSCKIX
24 snemeHToB [VA-rpynnel. Yriepon u 8 1 2 bubmmorexa [OK
' N Py ) poa https://m.edsoo.ru/7f41a636
KPEMHUH ¥ UX COCIMHCHHUS
Hroro no 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 M UX COeAUHEHUSA

. bubmuorexa [JOK
31 Obmpe cBOHCTEa METAIOR 4 https://m.eds00.ru/7f41a636
. bu6mmoreka [IOK
3.2 B 16
AKHENIINE METAJUIBI U UX COSIUHEHUS httos://m.edsoo.ru/7f412636
Wroro mo paznemy 20
Pa3znen 4. Xumusi ¥ OKpYy’Kawiias cpeaa
41 BeitecTBa u MaTepuaibl B )KU3HU YEI0BEKA 3 bubnmorexa HOK
' B P https://m.edso0.ru/7f41a636
Wroro mo paznemy 3
Pe3epBHOC Bpemst 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoanuecTBo yacoB DJIeKTPOHHBbIE
Ne Jara nupposbie
Tema ypoka Konrpoabnble | IlpakTnyeckue
n/n Bcero U3yyeHusi | oOpa3oBaTesibHbIE
padoTbI padoTbI
pecypcbl

1 [Ipeamer xumuu. Posib XuMUU B )KU3HU 1 bubnuorexa [JOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c

2 [TonsiTve 0 MeTOaX MO3HAHUS B XUMUHU 1 bubmmorexa [IOK

A https://m.edsoo.ru/ff0d227e
[Tpaktuyeckas padota Ne 1 «IIpaBuna

3 paboThI B 1a00paTOpUU U TPUEMBI 1 bubnmoreka [IOK
oOparieHus ¢ 1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyI0OBaHHUEM»

4 YucTele BemiecTBa 1 cMmecu. CriocoObl 1 bubnuorexa [JOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padora Ne 2

5 «Il’ja3 eJeHue calzeceﬁ (Ha mpumepe 1 bubmmorexa [IOK

g N PHUMEp https://m.edsoo.ru/ff0d28c8
OYHUCTKYU TTOBaPEHHOM COJIN)»
bu6nmorexa [IOK
6 A 1
TOMBLH MOTEIIR https://m.edsoo.ru/ff0d2a6c

7 XUMUYECKHUE IIEMEHTHI. 3HaK1 1 bu6mmorexka I[IOK
(CUMBOJIBI) XUMHUYECKHUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [TpocTeie U CITOKHBIC BENeCTBa 1 brbmmorexa [TOK

P B https://m.edsoo.ru/ff0d2a6c
K
9 ATOMHO-MOJIEKYJISIPHOE yUYEHHUE 1 bubamorera LO

https://m.edsoo.ru/ff0d2d50



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
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3aKO0H OCTOSIHCTBA COCTaBa BCHICCTB.

bub6mmoreka [IOK

1 X .B
0 umrieckas popmya. Banenrhocts https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHUYECKUX JIEMEHTOB
OTtHOCuTENbHAs aTOMHAs Macca. bubmmoreka [IOK
11
OTtHocuTeNnbHASI MOJIEKYJIIpPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 107151 XUMHYECKOTO bubnuorexa [JOK
3JIEMEHTA B COCIMHECHUU https://m.edsoo.ru/ff0d350c
13 Konunuectro Bemnectra. MoJib. bubnuoreka [JOK
MomnsipHast macca https://m.edso0.ru/ff0d5230
1 Ou3nyecKue U XUMHUUECKUE SIBICHHUS. bubnmoreka [IOK
XHAMHYECKas peaKLus https://m.edsoo.ru/ff0d37fa
[Ipu3Haky 1 ycinoBus IPOTEKAHUS bubnnoreka [IOK
15 .
XUMHUYECKUX PEAKLUN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHS MACChI BEIIECTB. bubnmoreka [IOK
XHUMHYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenus konnuecTna, Macchl
17 BEIIECTBA M0 YPABHEHHUSM XUMHUYECKHX bubmmorexa LIOK
. . yp https://m.edsoo.ru/ff0d5708
peaxiuii
Knaccudukanus XuMUIeCKHX peakiuit
18 (coe I/IH(IG):HI/HIH a3JI0KECHUS e bubmioreia LIOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBI1-
19 SHIUKJIONETUCT 0606y eHHUe U brbsmorexa HOK
pHCT Hf https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3aIus 3HAaHUH
20 KonrtponbHas padora Nel mo teme bubmuorexa [LIOK
«BelecTBa 1 XUMUYECKUE PEAKIIHID) https://m.edsoo.ru/ff0d4290
1 Bo3ayx — cmechk razos. Cocras bubnuoteka [IOK

BO3ayxa. Kucnopon — snemMeHt u

https://m.edsoo.ru/ff0d448e
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IIPOCTOC BCUICCTBO. Os3o0H

duznueckre 1 XUMHYECKHUE CBOUCTBA

bubnnorexa [IOK

22
KHCIIOPOJA (PCAKIIHH OKHCICHHS, https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
CriocoObI TOJTy4eHUsT KUCIOPoia B
23 1abopaTopuu U MPOMBIIIIICHHOCTH bubmmorexa [IOK
' https://m.edsoo.ru/ff0d497a
IIpumeHeHue kucnopoaa
TemnoBoii 3¢ pext xummueckon
24 peaKkIuu, MOHATHE O bubnnorexa [JOK
TEPMOXUMHYECKOM YPaBHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMUYECKHUX PEAKIIHIX
TormmuBo (HEPTH, yroib U METaH).
25 3ar }I3HeI§I/Ie¢];O3 yxa CIIOCOOBI gro bubmmorexa [IOK
P %, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHHS
[TpakTryeckas pabora Ne 3 o Teme
26 «ITomydenue u cobrpanue Kucaopoaa bubmmorexa [IOK
y - p poad, https://m.edsoo.ru/ff0d4ae2
W3Y4YEeHHE €ro CBOMCTB)
97 Bonoponx — anemeHT u npocroe bubmuorexa [LIOK
BemecTBO. HaxoxaeHue B npupoe https://m.edsoo.ru/ff0d4dd0
o8 du3nvecKkrue 1 XMMUYECKHE CBOMCTBA bu6mmotexka I[IOK
Bojopoaa. [Ipumenenne Bogopona https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KHUCTTOTAX U COJISX bubsmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 CrniocoOsI moTy4YeHHs BOAOPOAA B bubnnoreka [IOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padota Ne 4 o Teme
P P but6mmoreka [JOK
31 «Ilomyuenue u cobupanue Bo0poa,

W3Yy4YEHUE €r0 CBOMCTBY»

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
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MousipHblii 00bEM Ta30B. 3aKOH

bu6mmoteka [IOK

32
ABoraspo https://m.edsoo.ru/ff0d542e
Brrunciienus 00bEMa, KOJIUYSCTBA
33 BEIIIECTBA T'a3a MO €ro W3BECTHOM bubmmorexa [IOK
ony https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WK 00BEMY
Beraucnenust 00EMOB Ta30B 110
34 ABHEHUIO PEaKIMy Ha OCHOBE 3aKOHA bubmorexa HOK
P . peakt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHUI ra30B
35 DOU3NYECKUE U XUMHUYIECKHE CBOMCTBA bubnuoreka [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsitue 06 bubmmoreka [IOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bonaa kak pactBoputens. HackliieHHEIE
37 u Hze[Hacm peHHmep aCTBOPBI MIECCOBaFI bubmoreia HOK
B p bl https://m.edso0.ru/ff0d5b40
JIOJISL BEILIECTBA B pacTBOPE
[IpakTuueckas padbora Ne 5 o teme
38 «IIpuroroBieHne pacTBOpoB C bubmuorexa [LIOK
ONpeAcIEHHON MAaCCOBOM JOJIEN https://m.edsoo.ru/ff0d5eba
PAacTBOPEHHOTO BELIECTBA
39 KontponbHas pabota Ne2 o teme bubnnorexa [IOK
«Kucnopoa. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
Oxkcunpl: cocTaB, KiIaccupukanms, bu6mmoteka I[IOK
40
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
Ilony4yeHne u XUMHUYECKHE CBOMCTBA
41 KI/ICJ'I}:)THBIX OCHOBHBIX U aM()OTEPHBIX bubmmorexa LIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUs: COCTaB, KJIacCU(DUKAITHUSA, bu6nunoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TonydyeHue u XMMHUYECKUE CBOMCTBA bubnnoreka [IOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukanms, bubmmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 ITonyuenue U XUMUYECKUE CBOMCTBA bubnuorexa [IOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATYpa,
46 CHOCOéBII) ot q)eHH;I XI/IMI/I‘-IZ(IJ)KI/IC bubmmorexa [IOK
N Y ’ https://m.eds00.ru/00ad9474
CBOWCTBA
[IpakTuueckas pabota Ne 6. Pemenue
47 AKCIIEPUMEHTANBHBIX 3a7a4 110 TeMe bubnnorexa [IOK
«OCHOBHBIE KJIaCChl HEOPTaHUUECKUX https://m.edsoo.ru/00ad9b7c
COCIMHECHUIN
48 I'enetnyeckas CBA3b MEXKY KIIaCCAMH bubmmoreka [IOK
HEOPraHWYECKUX COCTUHEHUIN https://m.edsoo.ru/00ad9a50
bubnnorexa [JOK
49 O06o001eHre U cucTeMaTH3alusl 3HAaHUI
t i https://m.edsoo.ru/00ad9ch2
KontponbHas padota Ne3 o teme
50 "OCHOBHBIE KJIACCHl HEOPTAHUUYECKHUX bubmmorexa [IOK
. P https://m.edsoo.ru/00ad9ela
COETMHEHUI
[TepBbie MOMBITKH KIaccUpUKAITUN
51 XI/II\I/QII/I‘IGCKI/IX 3JIEMEHTOB l(?}OHHTI/Ie 0 brbsmorexa HOK
' https://m.eds00.ru/00ad9ffa
TPYIIax CXOAHBIX AJIEMEHTOB
[Tepuonuueckuii 3aKOH U
but6moreka [JOK
52 [lepuoanueckas cucreMa XUMHUECKUX
https://m.edsoo.ru/00ada52c
anemenToB /1. . Menaeneena
bubnuoteka [IOK
53 [TepropI, TPYIIITEI, TOATPYIIITEI nosmoreka [

https://m.edsoo.ru/00ada52c
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Ctpoenne aroMoB. CocTaB aTOMHBIX

bu6mmoteka [IOK

54
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 00010UeK
. bubmmoreka [JOK
55 aTOMOB 251eMeHTOB Ilepuoauueckoit
https://m.edsoo.ru/00ada6bc
cuctemsl [. . MenaeneeBa
XapakTepucTuka XUMHYECKOTO
56 3JI€MEHTA TI0 €T0 MOJI0KEHUIO B bubmmoreka [IOK
[Tepuonnueckont cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepronuueckoro 3akoHa s
57 pa3BuTHA Hayku U npaktuku. J[. W. bu6mmoteka LIOK
MeHeneeB — y4€Hblil, e1aror u https://m.edsoo.ru/00ada96e
rpaXkTaHUH
DNEKTPOOTPHUIATEIILHOCTh AaTOMOB
POOTPHI bubnuorexa [JOK
58 XUMHYECKUX DJIIEMEHTOB/
. https://m.edsoo.ru/00adaab8
Bcepoccuiickas nmpoBepouHas padbora
bu6nmorexa [IOK
59 Honna ecKas CBsI3
HHAT XHMIACCKAT CRA3H https://m.edsoo.ru/00adac34
60 KoBaneHnTHas nonsipHas XuMudeckas bubnnorexa [IOK
CBS3b https://m.edsoo.ru/00adaab8
61 KoBasienTHast HenoisipHas XuMu4ueckas bubnnoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6nmmorexa [IOK
62 CTeneHb OKHCIIC
TEHCHD ORHCICHI https://m.edsoo.ru/00adae28
63 OKHUCIHTETHO-BOCCTAaHOBUTEIHHBIC bubnuorexa [IOK
peakimmn https://m.edso0.ru/00adb076
64 OKuCIUTEIN U BOCCTAHOBUTEIIH bubmmorexa [IOK

https://m.edso0.ru/00adb076
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65 Kontponbnas padora Ne4 mo teme 1 bubnnoreka [IOK
«Ctpoenue aroma. XUMUYECKasi CBS3b https://m.edso00.ru/00adb486
66 PesepBHblit ypok. O600611eHuE 1 1 bubmmoreka [IOK
cUCTEeMaTU3alus 3HAaHUU https://m.edsoo.ru/00adb33c
67 PesepBHelIit ypok. O6001IeH e 1 1 bubnnoreka [IOK
cucTeMaTu3alus 3HaHUi https://m.edso0.ru/00ad9ch2
68 PeseprubIil ypok. O6001eHIE 1 1 bubnnoreka [IOK
cUCTEeMaTU3alus 3HAaHUU https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO HACOB 1O 68

[TPOI'PAMME
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9 KJIACC

KosunyecTBo yacoB JIeKTPOHHBbIE
Ne Hara uudpoBbie
Tema ypoka Kourposbnublie | IlpakTnyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTesibHbIE
padoThI padoThI
pecypcbl
[Tepuonuueckuii 3aK0H.

1 [Tepuonuueckas cucrema 1 bubnnoreka [IOK
XUMHYECKHUX 31eMeHTOB /[, 1. https://m.edsoo.ru/00adb59%
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

. bubmmoreka [IOK
2 CBOMCTB XUMHUUYECKHUX JIEMEHTOB 1
N https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Knaccudukanus u HoMeHKIaTypa 1 bubnnoreka [IOK
HEOpPraHWYEeCKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buael XuMHYECKOH CBSI3U U THIIBI 1 bubnnorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padora Nel mo teme

5 «IToBTOpenue u yriayOneHne 3HaHUA 1 1
OCHOBHBIX pa3JIeNioB Kypca 8 kiaccay

6 Knaccudukanys xXuMuyeckux 1 bubmuorexa [LIOK
peakLuil 10 pa3aIu4YHbIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsTHE O CKOPOCTH XUMUUYECKOMN

7 eakuu. IToHsITHE 0 TOMOI'€HHBIX U 1 Bubmorexa IIOK
P ' https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKITHSIX
[TonsTHE O XUMHUUYECKOM PABHOBECHH.

but6mmoreka [JOK
8 @DakTophl, BIUSAIONINE HA CKOPOCTh 1

XUMHYECKOH PEAKIMHA U ITOJIOKCHHUEC

https://m.edsoo.ru/00adc28c
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XUMHYCCKOI'O paBHOBECH A

OKUCIIUTEIIEHO-BOCCTAHOBHUTCIILHEIC

bubnnorexa [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus 21EKTPOIIUTUYECKON
10 nucconuanuu. CHUILHBIE U cl1a0bIe Brbmmorexa [JOK
' https://m.edsoo.ru/00adcd68
ANIEKTPOIHUTHI
11 HMonubie ypaBHEHUS PEAKIIAI buGnnorexa [IOK
yp peaKtt https://m.edso0.ru/00add448
XHUMHUYECKHE CBOUCTBA KHUCIIOT U
12 OCHOBAHUI1 B CBETE MPEACTABIICHUN buGnnorexa LIOK
pvﬂ https://m.edsoo.ru/00add5d8
00 DJIEKTPOTUTHYCCKOMN TUCCOMAIINN
XHUMHUYECKHE CBOICTBA COJIEH B CBETE
13 MIPENCTABIEHUHA 00 buGnnorexa LIOK
p . https://m.edso0.ru/00add8b2
AIEKTPOJUTUYECKON TUCCOIMAIINN
bubnnorexa [JOK
14 I1 7
OHATHE O THAPOTIH3E Coltet https://m.edsoo.ru/00add9d4
O06o001IeHre ¥ cCUCTeMaTH3aIHS bubnuorexa [JOK
15 o
3HAHUM https://m.edsoo0.ru/00addd12
[IpakTnueckas padora Ne 1.
16 «Pertrenue YKCIeEPUMEHTAITBHBIX bubmorexa LHOK
p https://m.edsoo.ru/00addbfa
3a1a9y
KonTponbnas padorta Ne2 o teme
17 «DIIEKTPOIUTHYECKAS TUCCOIIHMALIA bubnmorexa [IOK
P g AL https://m.edsoo.ru/00addecO
XUMUYECKUE PEaKIIMU B PACTBOPAX»
OO01mast XxapaKTepUCTUKA FaJI0r€HOB.
18 XI/II;[IquCKF;Ie CBEﬁCTBa Ha [IpuMepe bubnnorexa [JOK
p p https://m.edsoo.ru/00addfe2
XJiopa
19 Xnoposonopoa. ConsiHas KMCIIOTa, bubmuoteka LIOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

XHUMHUYCCKUC CBOfICTBa, IIOJIyUCHHE,

https://m.edsoo.ru/00ade104

MIPUMEHEHHE
[TpakTrueckas padota Ne 2 o Teme
20 «ITony4yenue consTHON KHUCIOTHI bubmmorexa LIOK
Y ., ’ https://m.edso00.ru/00ade348
U3y4dCHHE € CBOMCTBY»
Brrurcnenus o ypaBHEHUSIM
21 XUMUYECKUX eaz pI/If/i €CJIM OJIVH U3 bubmmorexa LIOK
PeAltint, A https://m.edsoo.ru/00ade488
peareHToB JIaH B U30BITKE
29 OO01mas xapaKTepUCTHKA YIIEMEHTOB bubnnoreka [IOK
VIA-rpynmnst https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIC MOIAU(PUKAIIUN CEPHI.
23 Haxoxnenue cepbl 1 €€ coeTMHEHUN bubnuorexa [JOK
B IIpUpoJie. XMMUUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoopo/i, CTpOeHHUE, bubnnoreka [IOK
(bu3nyecKre 1 XUMHUYECKHE CBOWCTBA https://m.edsoo.ru/00ade802
Oxcunsl cepbl. CepHas KHCIIOTA,
25 (pI/BI/IquKI/IE u XI/II\fI/I‘{eCKI/Ie CBOICTBa bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIpUMEHEHHE
XUMUYECKUE peaKkilnu, JexKalnue B
OCHOBE NPOMBIIIUIEHHOTO croco0a
26 MIOJIy4YEHUS] CEPHOMN KUCIIOTHI. bubmuorexa [LIOK
XHWMHYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIOIIEeH Cpebl COCTUHEHUSIMHU
cepbl
97 Beruucnenue MmaccoBoi J0JIM BBIXO1a but6mmoreka [JOK
MPOYKTA pEAKIIUU https://m.edsoo.ru/00adec8a
28 OO1m1ast XapakTepUCTHUKA IIEMEHTOB bubmuoteka [LIOK
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VA-rpynisl. A30T, pacipocTpaHeHUE
B IIpHpoOJIe, GPU3NIECKUE U
XUMHYECKHE CBOICTBA

https://m.edsoo.ru/00adeeab

AMMuak, ero ¢puznyeckue u

bu6mmoreka [IOK

29 XHUMHYECKHE CBOMCTBA, OJIyYECHHUE U
Y https://m.eds00.ru/00adf004
MIPUMEHEHUE
[TpakTuyeckas padora Ne 3 o Teme
30 «ITomydyenne ammuaka, U3y4eHuUe ero bubmmorexa [IOK
B y -3 https://m.edsoo.ru/00adf180
CBOWCTB»

31 A30THAas KHCIIOTa, €€ PU3NICCKUE U bubnnoreka [IOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp3oBaHue HUTPATOB U COJIECH
aMMOHHUSI B KaY€CTBE MUHEPATBHBIX

32 0o0peHunii. XMMHUYECKOe bubmorexa HOK
yAoop ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH Cpebl
COCTMHEHUSIMU a30Ta
docop. Oxeun pochopa (V) u

33 q)ocg)o pHafl KI/ICJ'I((I))Ta (1()1)I/II)3HEIGC)JKI/I6 u bubmmorexa [IOK

P . https:/m.edso0.ru/00adf68a
XUMHYECKHE CBOICTBA, MOy4YeHUE
Hcnonb3oBanue pocdaros B

34 KaueCTBE MUHEPAIbHBIX yI0OPEHUN. bubnnoreka [IOK
3arpsi3HEHUE IPUPOIHOM CpeIbl https://m.edsoo.ru/00adfc20
docharamu
Yrnepon, pacnpocTpaHeHHE B

35 npu Ez[e (I;)I/IBI/IIIDICCKI;)/IC Y XUMUYECKHE brbsmorexa HOK

PHPOAC, https://m.edsoo.ru/00adfd9c
CBOMCTBA
36 Oxcunsl yrieposa, ux Gpu3ndeckKue u bubnmnoreka [IOK

XUMHUYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKOIOrHYECKHe MpOOIEMBbI,
cBsi3aHHBIE ¢ okcuoM yriepona (1V)

37 VYrosbHas KUCIOTa U €€ COoNn bubmmorexa HOK
https://m.edso0.ru/00ae006¢
[IpakTrueckas padora Ne 4 o reme

38 "Tlosryyenue yriieKucioro rasa. bubnnoreka [IOK
KagecTBenHas peakuus Ha KapOoHAT- https://m.edso0.ru/00ae027e
noH"

[TepBoHavabHBIC TOHATHS 00
39 OpPraHUYECKUX BEIECTBAX KakK O bubmmorexa [IOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX YIJIepoaa
40 Kpemuuii u ero coequHenus bubmiorexa LIOK
https://m.edso0.ru/00ae080a
[IpakTuueckas padbora Ne 5. Pemienue

41 AKCIICPUMEHTAIIBHBIX 337124 110 TEME bubnnorexa [JOK
«Baxueie HeMeTaJUIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHCHHS
KontponbHas pabora Ne3 o teme

42 «BaxHeie HeMeTallJIbl U UX bubmoreia HOK

https://m.edsoo.ru/00ae0e18
COCIUHECHU S
OO61mas xapaKTepUCTHKA XUMHUYECKHX
3JIEMEHTOB — METAJIJIOB.

43 Mertannudeckas CBSI3b U bu6nmorexa [IOK
METAJUTNYECKasl KPUCTAIIINYECKas https://m.edsoo.ru/00ae103e
pemérka. Pu3ndYecKre CBOMCTBA
METaJIJIOB
XUMUYECKHE CBONCTBA METAJLIIOB.

N bubmuoreka [JOK

44 DNEKTPOXUMHYECKUN P

HaHpH)KCHI/Iﬁ METAJlJIOB

https://m.edsoo.ru/00ae1156



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156

OO6mmwme crmocoOb! MOTyYeHUs
MeraiuioB. CruiaBel. BerauciieHus no

bu6mmoteka [IOK

45 I
YPABHCHIM XUMHITCCIHX peariin, https://m.eds00.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJCPIKUT
MIPUMECH
46 IToHsiTHE O KOPPO3UHU METAIIOB bubmmorexa [IOK
pp https://m.edsoo.ru/00ae1278
bubnnorexa [JOK
47
Ienotnie MeTanel https://m.edsoo.ru/00ae14b2
48 OKcuabl ¥ THAPOKCHUIBI HATPUS U bubnnoreka [IOK
Kanus https://m.edsoo.ru/00ae14b2
49 Il{e104YHO3EMENBHBIE METAILIBI — bubnuorexa [JOK
KalbIIMH 1 MarHuf https://m.edsoo.ru/00ae15e8
50 Baxueiimmne coe fUHEHNS KaIbLH bubmorexa LOK
8 H https://m.edsoo.ru/00ae15e8
51 O00011IeHIE U CUCTEMATU3ALIHS
3HAHWI
59 JKEcTKOoCTh BOJIBI M CITOCOOBI €€ bu6mmotexka I[IOK
YCTPaHEHUS https://m.eds00.ru/00ae1886
[TpakTruyeckas padora Ne 6 o reme
53 "YXXEcTKoCTh BOALI U METOMBI €€ bubmorexa HOK
| A A https://m.edsoo.ru/00aelae8
yCTpaHEHUs
bu6nmmorexa [IOK
54 A I
FTOMHITHH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIE CBOWCTBA OKCHJIA U bubmuoreka [LIOK
TUAPOKCHIA https://m.edso0.ru/00aelc64
56 Keeso but6mmoreka [JOK

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



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86

OKCI/II[BI, THAPOKCUABI U COJIN KEJIC3a

bu6mmoteka [IOK

S57
(1) u xene3a (I11) https://m.edsoo.ru/00ae35e6
58 O06001IeHNE U cCUCTEMATU3 AL
3HAHUU
[IpakTuueckas padora Ne 7. Perienue
9KCIIEPUMEHTAJIBHBIX 33/a4 110 TEME bu6mmoteka LIOK
59 .
«Baxunenmme MeTajuibl U UX https://m.edsoo.ru/00ae3de8
COCIMHEHUS
Brruncnenus no ypaBHEHUSIM
XUMHUYECKUX PEaKui, eCIU OJIUH U3
peareHToB J1aH B U30BITKE UITU bubmmoreka [JOK
60
COJICPKUT NpumMecH. Boruuciaenus https://m.edso00.ru/00ae1750
MacCOBOM JI0JIM BBIXOJIa TPOIAYKTa
peaxiuu
61 O06o00meHne u cucTeMaTH3aIHs
3HAHUU
KontponbHas padora Ne4 o teme
62 «BakHeWme MeTaJIIbI | HX
COEIMHEHUS
63 Bemecrtsa u matepuansl B bu6mmoteka I[IOK
IOBCETHEBHOW KU3HU YEIIOBEKA https://m.edso00.ru/00ae3f50
64 XHUMUYECKOE 3arpsAI3HEHNE bubmuoreka [JOK
OKPY’KaroILEeH Cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B periennu bubmuorexa [LIOK
HKOJIOTHYECKUX MPoOIeM https://m.edso00.ru/00ae4270
66 PesepBHblit ypok. O600611eHNE 1 bubmuorexa [LIOK
cUcTeMaTu3alus 3HaHUI https://m.edso0.ru/00ae0dOa
67 PezepHblil ypok. O6001eHE U bubmuoteka [LIOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

cucremMarusanuia 3HAHUH

https://m.edsoo.ru/00adb33c

68 PesepBHelIit ypok. O6001IeH e 1

cucremMarusanuia 3HAHUM

bubnnorexa [JOK
https://m.edsoo.ru/00ad9ch?2

OBIIEE KOJIMYECTBO HACOB I10
I[TPOT'PAMME

68



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA

» Xumus: 8- kitacc: 0a30BbIi YPOBEHB: YUEOHUK; 9-€¢ U3aHue, mepepadboTaHHOE,
8 knacc/ I'abpuensn O.C., OctpoymoB U.I'., CnaakoB C.A. AKioOHEepHOE
obmectBo «M3aatenbcTBo «IIpocBemenne»

» Xumust: 9-if kiacc: 6a30BbIi YPOBEHB: YUCOHUK; 5-€¢ n31anue, nepepadboTaHHOE,
9 xnacc/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A. AKIuoHepHOE

obmectBo «M3naTenscTBO «IIpocBeieHne»

METOAUYECKHE MATEPHUAJIBI 1JISA YUUTEJIA

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbBI CETU

HUHTEPHET






