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IHOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 10 XMMHM Ha YpPOBHE OCHOBHOrO 0OmIero o0pa3oBaHMs
COCTAaBJICHA Ha OCHOBE TpeOOBaHWI K pe3yJbTaTaM OCBOCHUS OCHOBHOU
o0pa3oBaTenbHOI MPOrpaMMbl OCHOBHOT'O 00I1IeT0 00pa30BaHuUsl, MPEICTaBICHHBIX
B ®I'OC OO0, a Takke Ha OCHOBE (eiepalbHON paboueld IporpaMMbl BOCITUTAHUS
U C Y4YETOM KOHIEMIMHM TMpEenojaBaHusi ydyeOHOro mnpeamera «XuMus» B
oOpa3zoBaTenbHbIX opranuzanusax Poccuiickoit @enepanumu.

[Iporpamma mo xuMum Aa€T TPEACTaBICHHUE O IIENSIX, OOIIEW cTpareruu
oOy4eHHsi, BOCHHUTAHUS U PA3BUTHUS OOYYaIOIIMUXCA CPEACTBAMHU y4eOHOTO
npeaMera, yCTaHaBIMBAET 00s13aTeNIbHOE MpPeIMETHOE coziepKaHue,
IpeIyCMaTPUBAET PACIPENCIICHHE €ro IO KilaccaM M CTPYKTYPUPOBAHHUE 110
pazzieinaM M TEeMaM MPOrpaMMbl MO XUMHUHU, ONPENENAEeT KOJWYECTBEHHBIE H
KaueCTBEHHBIE XapaKTEepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJIENOBATENBHOCTh  M3YYEHHUSI XHUMHU C YYETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4EOHOro Mpoliecca, BO3PACTHBIX
O0COOCHHOCTEM OOydYarolmuxcs, ONpeAessieT BO3MOXKHOCTH MpeaMera s
peanu3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTEIbHOM
IpOrpaMMbl HA YPOBHE OCHOBHOTI'O OOIIEro 0Opa3oBaHMs, a Takke TpeOOBaHMM K
pe3yJibTatam 00yuYeHHs] XUMUU Ha YPOBHE II€JIEH U3yUueHUsl IpeaMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-IIO3HABATEIBbHON JEATEIbHOCTH OOYyYarolerocs IO OCBOECHHIO
y4eOHOTr0 CO/IepKaHMUs.

3HaHWE XHUMHH CIYXUT OCHOBOM [isi (OPMHPOBAHUS MHUPOBO33PECHUS
oOyyJaromierocsi, €ro npejcTaBiIeHUl 0 MaTepUaTbHOM E€IUHCTBE MHUpPA, BAXKHYIO
posib urpatoT GOpMUPYEMbIE XUMHUEW MPEACTaBICHUS O B3aMMOIIPEBPAICHUSIIX
SHEPruu M 00 SBOJIIOIMU BEIIECTB B MPUPOAE, O MYTIX PEHICHUS TII00ATbHBIX
npoOJjieM yCTOMYHMBOTO PA3BHTHS UYEIOBEUSCTBA — CBHIPhEBOM, JSHEPIECTHUCCKOM,
MUIIEBOM 1 KOJIOTUYECKON O€30MacCHOCTH, MPOOIIEeM 3I[paBOOXpaHEHUSI.

N3ydenne xumuu:

CHOCOOCTBYET  peanu3aludyd  BO3MOXKHOCTEW  JJid  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIBTYPHI JIMYHOCTH, €€ 001I1el 1 (QYHKIIMOHATFHON TPAMOTHOCTH;

BHOCHUT BKJIaJ B (POPMUpOBAHHE MBIIUICHUS W TBOPUYECKUX CIIOCOOHOCTEH
oOy4Jaronmmxcsi, HaBBIKOB HMX CAMOCTOSITEILHOW  Y4eOHOM  JesITeNIbHOCTH,
AKCIIEPUMEHTAJIbHBIX M HCCJIEJ0BATEIbCKUX YMEHHM, HEOOXOJMMBIX KakK B
MOBCEIHEBHOM )XKU3HU, TaK U B MPO(HECCUOHAIIBHOU IeSITENHLHOCTH;

3HAKOMHUT CO CHENU(UKON HAyYHOTO MBIIIUICHUS, 3aKJIaJbIBa€T OCHOBBI
LEJIOCTHOTO B3IJIsSI1a HA €UHCTBO MPUPOAbI U YEIIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B (OpMHUPOBAHUHU €CTECTBEHHO-HAYYHON rpaMOTHOCTH 00yYaronInxcs;



croco0cTBYyeT (HOPMHUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHHUS K €CTeCTBEHHO-
HAay4YHbIM 3HAHUSM, K TIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B IKOJOTMYECKOE
o0pa3oBaHUE O0YYAIOITUXCSI.

JlanHbie HampaBleHWS B OOYYCHHH XUMHH OOCCIECYHBAIOTCS CHEIHU(PUKON
COCp)KaHUSI  y4yeOHOTO  TpeAMETa, KOTOpBIM  SIBISETCS  IEarormuecKu
aJanTHPOBAHHBIM OTPaKEHHEM 0a30BOM HAyKU XMMHUHU Ha OMpEIeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO 00I1I€eT0 00pa30BaHUsI OPUCHTUPOBAH Ha
OCBOCHHE OOYYArONIMMUCS CHCTEMbl MEPBOHAYANBHBIX TMOHATUNA XWMHUH, OCHOB
HEOPraHMYECKOM XHWMHM W HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX TMOHSITUN
OPTraHUYECKON XUMMUH.

CrpykTypa coaepkaHusi MpOrpamMMbl MO XUMHUU CPOpMHUpPOBaHA HA OCHOBE
CHCTEMHOIO mnojaxona K €€ m3ydeHuro. CoaepKaHWE€ CKIAAbIBACTCS U3 CUCTEMBI
MOHATUN 0 XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUH O XUMHYECKOU
peakiuu. OO0€ H3TH CHUCTEMBI CTPYKTYPHO OPraHH30BaHbl MO0 TPHUHIUITY
MOCJIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX IMPEICTABICHUM
Pa3HOrO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KAK OCHOBBI BCET0 €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona Jl. 1. MeHeneeBa Kak OCHOBHOT'O 3aKOHA XHUMUU;

— YYEHHUSI O CTPOCHUHU aTOMa U XUMHYECKOU CBA3H;

— TpeACTaBICHUM 00 DICKTPOJUTUYECKOM JTUCCOLMAIMM BEIIECTB B
pacTBOpax.

Teopernueckne 3HAHUS PACCMATPUBAKOTCS HA OCHOBE O3MIIUPUYECKH
MIOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHHO OT OJTHOTO
YPOBHS K IPYTOMY, BBITIOJHSS (PYHKIIMH OOBICHEHUS U IPOTHO3UPOBAHUS CBOWCTB,
CTPOEHHUS ¥ BO3MOKHOCTEN MPAKTUYECKOTO MPUMEHEHUS U TTOIYyUYEHUS U3Y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMMbl IO XHMHU CHOCOOCTBYEeT  (hOPMHPOBAHUIO
MPEJCTABICHUS] O XMMUYECKON COCTaBJIAIONICH HAYyYHON KapTHUHBI MHUpPA B JIOTHKE
€€ CUCTEMHOM PUPO/IbL, IEHHOCTHOI'O OTHOIIICHUSI K HAYYHOMY 3HAHUIO U METOJIaM
MO3HaHUS B Hayke. M3yueHWe XMMHUU OPOUCXOAUT C MPUBJICUCHUEM 3HAHUU W3
paHee M3YyYEeHHBIX Y4YEOHbIX mpeameToB: «Okpykaromuid mMup», «buonorus. 57
Kiacch U «Pu3uka. 7 Kinacey».

[Ipy wu3yyeHMH XUMHHM TPOUCXOAUT (POPMHUPOBAHHUE 3HAHUN OCHOB
XUMUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHMUSI, MPAKTUYECKOU
NEATEbHOCTH YEJI0BEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHI. 3a7a4a
y4e0HOTO TIPEeMETa COCTOUT B ()OPMHUPOBAHUN CHCTEMbl XMMHYECKUX 3HAHUN —
BOKHEUITNX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUYECKUX MOJIOKEHUMN, JOCTYITHBIX
000011IeHNIT MUPOBO33PEHUYECKOTO XapakTepa, sS3blka HayKW, B MPUOOIIEHUU K



HAyYHBIM METOJaM TO3HAHUS MPH U3YYCHHUH BEIIECTB U XUMHUYECKUX PEaKIui, B
(dbopMHUpPOBAaHUY U PA3BUTUH MMO3HABATEIBHBIX YMEHUN U UX IPUMEHEHUH B y4eOHO-
MO03HABATENbHON M y4eOHO-MCCIeA0BATEIbCKON AeATeIbHOCTH, OCBOCHUHU MPABHUII
0e30macHOro 0OpalieHusl ¢ BEIIECTBAMH B IIOBCETHEBHOM KU3HU.

[Ipu n3ydyeHun XMMHHM Ha YPOBHE OCHOBHOI'O OOILEro 0Opa3oBaHUsI Ba)KHOE
3HauYCHUE MPUOOPENH TaKue IeJIH, KaK:

— ¢dopMUPOBaHHWE WHTEIUIEKTyallbHO pPa3BUTONW JIMYHOCTH, TOTOBOM K
camM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIIBHOMY MPHHITHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIMMCS YCIOBUSAM KHU3HU;

—  HalpaBJICHHOCTb OOy4YeHHMs Ha CHCTEMaTHYeCcKoe MpuoOIIeHHE
oOyJaronmxcsi K CaMOCTOSATEIbHON I03HABATEIbHOM JIEATEbHOCTH, HAyYHbBIM
METOJaM TO3HaHHS, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrnieueHre yCIOBHM, CTOCOOCTBYIONMUX MPUOOPETEHUIO 00YJArOIITUMUCS
OTMbITa PA3HOOOPA3HON NESATENILHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUI), MMEIOIIUX YHUBEPCAIbHOE 3HAUYCHHE IS
pa3IMYHBIX BUJOB JESTEIBHOCTH,

— ¢opmupoBaHue o0Omeld (YHKIMOHATBHOW M  €CTECTBEHHO-HAYYHOM
rPaMOTHOCTH, B TOM UHCJIE YMEHUNU OOBACHITH U OICHUBATH SIBICHUS
OKPY’KaIOIIer0 MHpA, WCIOJIb3ys 3HAHUS W OIBIT, MOJYYEHHbIE MPU HU3YUYEHUU
XUMUH, IPUMEHSTH UX TPU PEIICHUH TTPOOJIEM B IIOBCETHEBHOW KU3HU U TPYAOBOU
JeSITeNbHOCTH;

— QopmupoBaHue y O0O0yyaroOmMXcsi T'yMaHUCTHUYECKUX OTHOIICHUH,
MOHUMAaHUSl [IEHHOCTH XUMHUYECKUX 3HAHUM IS BBIPAOOTKH HKOJIOTHYECKU
1[eJ1eCO00pa3HOro TMOBEJEHUS B OBITY M TPYAOBOM JESITEIBHOCTH B IIEJISIX
COXPaHEHHUs CBOETO 3/I0POBbs U OKPYKAIOIIEU IPUPOLHONU CPELBI;

— pa3BUTHE MOTHBAlMM K OOYYEHHUIO, CIIOCOOHOCTEM K CAaMOKOHTPOJIIO U
CaMOBOCIIUTAHHIO Ha OCHOBE YCBOCHHs  OOILEYEIIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NpO(HIIs M HANPaBJICHHOCTU JAbHEUIIErO
o0yueHwus.

Oo11ee ynciio 4acoB, OTBEACHHBIX 7151 U3YUCHHSI XMWY Ha YPOBHE OCHOBHOTO
obmiero obOpaszoBanus, coctaBisieT 136 wacoB: B 8 kimacce — 68 yacoB (2 daca B
HeJelo), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPXXAHME OBYYEHUA

8 KIIACC

IlepBoHaYaIbLHbIE XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Ponb XUMUM B )KU3HU YEJTOBEKAa. XMMHS B CUCTEME HayK.
Tena u BemecTBa. PU3WUECKHUE CBOMCTBA BEIIECTB. ATrperaTHOE COCTOSHHUE
BellecTB. [loHsATHE O MeToax MO3HAHUS B XUMHUU. UMCThIE BELIECTBA U CMECH.
CnocoObI pa3jieneHus cMecei.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE BJeMEHThl. CHMBOJIBI XUMHUYECKUX
aeMeHTOB. [IpocThie U ClIOXKHBIE BellleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumnueckas popmyia. BareHTHOCTh aTOMOB XUMHUECKHUX 3JIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cOCTaBa BemlecTB. OTHOcHUTENbHAs aToOMHasi Macca. OTHOCUTENbHAs
MOJIEKYJIsipHasi Macca. MaccoBas J10JIs1 XMMUYECKOTO 3JIEMEHTa B COSMHEHUH.

KomunuectBo BemectBa. Monb. MonsipHas macca. B3auMOCBsI3b KOIMYECTBA,
MacChl M 4YHCJIa CTPYKTYPHBIX €IWHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHYECKUX COCTMHEHUMN.

dusznuecKkrue U XUMUUYECKHUE SBJICHUS. XMMHUECKasl peakius U e€ MpU3HaKH.
3aKOH COXpaHEHHUsI MacChl BEIIECTB. XHMMHUECKUe ypaBHeHMs. Knaccudukarus
XUMUYECKUX PEAKIUH (COETUHEHNS, PA3I0KEHNUs, 3aMEILICHHsI, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOHW IMOCY/I0H, NMpaBuiiaMu paboThl B J1abOpaTopuu U
npuéMaMu oOpallleHus ¢ JIabopaTOPHBIM O0OPYI0BAHUEM, U3YUYCHUE U OMKMCAHUE
bu3UYEeCKNX CBOWCTB O0pa3lloB HEOPraHMYECKHX BEIIECTB, HAOIIOJACHUE
dbusnuecknx (MJIaBJICHUE BOCKA, TasHUE JIbJa, pPACTUPAHHE caxapa B CTYIKE,
KUTICHUE W KOHJCHCAIMS BOJbI) U XMMHYECKUX (TOPEHHUE CBEUYU, MPOKATHBAHUE
MEHOM MPOBOJIOKHU, B3aUMOJICHCTBUE Mela ¢ KUCIOTOMN) SIBICHUM, HAOII0ACHUE U
OMHUCaHUE TPU3HAKOB MPOTEKAHUS XUMHYECKUX peakiui (paslioxkeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pa3ioKeHHE TUJIPOKCU]IA
menu (II) mpu HarpeBanuu, B3auMOJEHUCTBHE Kele3a ¢ pacTBopoM conu meau (II),
U3y4YeHHE CIOCOOOB pPa3felIeHHs] CMECEH: ¢ MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, JUCTUIUIAIMA, XpoMaTorpadus, mpoBecHUE OYUCTKH MOBApEHHON
coyi, HaOJIOJICHWE W  OMNHCaHWE  PE3yJbTaTOB  MPOBEACHUS  OMbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAHEHUS MACChl, CO3JaHUE MOJIeNed MOJIEKYJI
(IrapocTepKHEBBIX).

Baxueimue npeacTaBuTe M HEOPraHUIeCKUX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3znyxa. Kucmopoa — 3jeMEHT W IIPOCTOE
BelecTBO. HaxoxkzaeHue kuciopona B mpupone, (U3NUECKUE M XUMHYECKHE
cBoiictBa (peakmmu ropeHus). Oxcuzapl. [Ipumenenwme kucimopoma. CrocoObI
MOJIYYeHHS] KUCTopoAa B J1abOpaTopuud W TPOMBIIUIEHHOCTH. Kpyrosopor
Kucinopoza B npupojae. O30H — aIoTponHas MOAU(PUKALINUS KUCIOPOIa.



TernoBoit 3 dekT XUMHUYECKOW peaklud, TEPMOXUMUYECKUE YpaBHEHUS,
9K30- M JHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojb U METaH. 3arps3HEHue
BO3J/lyXa, YCWJICHHE MapHUKOBOTro 3¢ (deKTa, pa3pylieHue 030HOBOIO CJIOS.

Bonopon — anemeHT n ipocroe BemecTBo. Haxoxaenne Bogopoaa B mpupo/e,
dbusnueckre 1 XUMUIECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI oydeHus. Kuciaotsr
Y COJIH.

MonsipHbiii 00BEM ra3oB. Pacu€Thl M0 XUMHUYECKUM YPABHEHUSIM.

dusnyeckue CBOMCTBA BOAbl. Bojga kak pactBoputenb. PacTBOpBHI.
HacepimieHHble ¥ HEHACBIMIEHHBIE PAacTBOPBL. PacTBOPHUMOCTH BEIIECTB B BOJE.
MaccoBast 10J14 BElIeCTBa B pacTBOpe. XMMHUYECKHUE CBOMCTBA BOJbI. OCHOBAHUS.
Ponp pactBOpoB B npupoze U B )KU3HH 4yesioBeka. KpyroBopor BoAbl B MpPUPOJE.
3arpsi3HEHHUE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudpuxanus neopranmdeckux coeauHeHuid. Oxcunbl. Knaccudukanms
OKCHJIOB:  cojieoOpasyiomue  (OCHOBHBIC, KHUCIOTHBIC, aMQpOTEpHbIE) U
HeconeoOpaszyromue. Homenkmarypa okcuaoB. Duznyeckue U XUMHUYECKUE
CBOKCTBA OKCHIOB. [lomydenne okcuaoB.

OcHoBanusa. Knaccupukanuss OCHOBaHUM: IIENOYM M HEPACTBOPUMBIE
ocHoBaHus. HomeHnknatypa ocHoBaHmil. PU3NYECKHE W XUMHUYECKHE CBOMCTBA
ocHoBaHuu. [loryueHre OCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucior. @usnyeckue u
XHMHUYECKHEe cBoMcTBa KucioT. Psan aktuBHocTM MetauioB H. H. bekerosa.
[Tonydenue KUCIIOT.

Conu. HomeHnkiatypa coneil. @uznueckie U XMMUYECKUE CBOMCTBA COJIEH.
[Tomyuenue couei.

I'eneTnueckas CBSI3b MEXKIY KJIACCAMU HEOPTAHUYECKUX COEIUHEHHU.

Xumuueckuit IKcnepumenm:

KA4E€CTBEHHOE ONPENEIICHUE COJAEPKaHUs KUCIOpOAa B BO3yX€, ITOIyYEHHUE,
coOupanue, pacno3HaBaHWE ¥ U3YYCHHE CBOWCTB KHUCJIOPOJAa, HAOIIOIECHNE
B3aUMOJICMCTBUSl BEIIECTB C KHCJIOPOJAOM M YCIOBHUS BO3HHUKHOBEHUS U
npeKpalieHus ropeHus (moxapa), 03HakOMJIEHUE ¢ 00pa3aMu OKCHUJIOB U ONTMCAHUE
UX CBOWCTB, IMOJY4YEHUE, COOMpaHHE, PACHNO3HABAHME W HW3YUYEHUE CBOICTB
BOJIOpoJia (ropeHue), B3aumo/iericTue Bogopoaa ¢ okcuaom meau (II) (BozmoxHo
UCIIOJIb30BAaHUE BUICOMATEPUAJIOB), HAOIIOACHIE 00PA3II0B BEIIECTB KOJIMUYECTBOM
1 Monb, uccienoBaHHe OCOOEHHOCTEH pAcTBOPEHMsI BEIIECTB C Pa3IMYHON
PacCTBOPUMOCTBIO, TIPUTOTOBJICHUE PACTBOPOB C OMPENEIEHHOW MACCOBOM JOJEU
pPacTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBHE BOJABI C META/NIaMU (HATPUEM H
KaJblIieM) (BO3MOKHO UCIIOJIb30BAaHUE BUJIEOMATEPUATIOB), HUCCJIEAOBAHUE
00pa3iioB HEOPTraHUYECKUX BEIIECTB PA3TMUHBIX KJIACCOB, HAOIIOICHUE U3MEHEHUS
OKpacKH MHIMKATOPOB B paCTBOPAX KUCIOT U LIET0YEH, U3YUEHHUE B3aUMOICHCTBUS



okcuna meau (II) ¢ pacTBopom cepHOI KUCIOTHI, KHCIOT C METaJJIaMH, PeaKiui
HEWTpaIu3aluy, NOJYyYEHHE HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHHE OJIHOTO
MeTajiia IpyruM U3 pacTBOPA COJIM, PELICHUE SKCIEPUMEHTAJIBHBIX 3a/1a4 10 TEME
«BakHeWme KIacchl HEOPraHUYECKUX COEAUHEHUID).

Ilepuoanuyeckuin 3axkoH u Ilepuoamyeckas cucreMa XHUMHYECKHX
yiemenToB JI. NU. MengeneeBa. CtpoeHue aroMoB. XUMHYECKasi CBSA3b.
OKHCINTETbHO-BOCCTAHOBUTEIbHBIC PEAKIIUU

[lepBble TOMBITKM KiAacCU(PUKAIMKA XUMHYECKHX 3JeMeHTOB. [loHsTne o
IpyINIax CXOJHBIX 3JEMEHTOB (LIEJOYHBIE M IIEJOYHO3EMEJbHBIE METALIBL,
raJloreHbl, THEPTHBIE Ia3bl). DJIEMEHThI, KOTOpbIe 00pa3yloT aMPOTEpHbIE OKCUIbI
Y TUPOKCHUJIBI.

Ilepuoanueckuit 3akoH. Ilepuoanueckas cucteMa XMUMAYECKUX 3JIEMEHTOB /1.
N. Menneneesa. KopoTkonepuoanas u nnuaHonepuoanas hopmel [lepuoguueckoit
cucreMbl xumuueckux sneMeHToB . M. MengeneeBa. Ilepuonsl u rpynmsl.
Du3nuecKui CMBICI ITOPSAAKOBOIO HOMEPA, HOMEPOB IIEPUOJIA U IPYIIILI JJIEMEHTA.

Crpoenune atomoB. CoctaB aTOMHBIX siaep. M3otonsl. DnekTponbl. CTpoeHue
ANIEKTPOHHBIX ~ 000JIOYEK aTOMOB TMepBbIX 20 XUMHUYECKHUX 3JIEMEHTOB
Ilepnomnueckon cucremnl [[. 1. MenneneeBa. XapakTepuCTUKA XHMHYECKOIO
AJIEMEHTA 110 ero noyioxkeHuro B [lepuonnueckoit cucreme /. . Menneneena.

3aKOHOMEpPHOCTH H3MEHEHUSl paJnyca aTOMOB XHWMHYECKHUX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAIUIMYECKUX CBOMCTB MO IrpyMIaM U Nepuoaam.

3nauenue [lepnogmyeckoro 3axkoHa u [lepruoauyecko CUCTEMBI XUMUYECKUX
JIEMEHTOB I pa3BuTUsA Hayku W mnpaktuku. [[. M. MenneneeB — yd€HbIM U
rpaKIaHUH.

Xumuueckass cBsi3b. KoBanmeHTHas (ToJisipHass M HEMOJSIpHAs)  CBS3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX JIEMEHTOB. IOHHAs CBS3b.

Crenenp  okuciieHus.  OKHCIHMTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Ipoueccsl OKMUCAEHUS U BOCCTAaHOBJICHHSI. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpa3loB BELIECTB METAUIOB M HEMETaUIOB, B3aUMOJICHCTBHE
TUAPOKCUIA LHMHKA C PACTBOPAMHM KHUCJIOT M UIENOYEH, NPOBEICHUE OIBITOB,
WUIKOCTPUPYIOLIMX  NPUMEPBI  OKHUCIWUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUU
(ropeHue, peakiu pa3ioKeHUs, COEAUHEHNUS ).

Mescnpeomemmnoie ceasu

Peanmszannst MeXNpeIMETHBIX CBS3€M NpU WM3YYEHHMM XHMHHM B 8 KIlacce
OCYLIECTBJISIETCS. 4YEpe3 HCIOJIb30BaHWE KaK OOMIMX ECTECTBEHHO-HAYYHBIX
NOHATHW, TAK W MOHATHUM, SBISIOLNIUXCS CHUCTEMHBIMH JUISl OTAEJIBHBIX ITPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.



OO0mre ecTeCTBEeHHO-HAYUYHbIE MOHSATHSA: HAYYHBIH (paKT, TUIIOTE3a, TEOPUs,
3aKOH, aHallu3, CHUHTE3, Kilaccuukanus, TMepUOJAUYHOCTh, HAOIIOICHUE,
AKCIIEPUMEHT, MOJIETMPOBAHUE, U3MEPEHHUE, MOJIEIb, SIBJICHUE.

®duszuka: Matepus, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU]I, ©30TOIIbI,
PaZMOaKTUBHOCTb, MOJIEKYJa, JJIEKTPUYECKUH 3apsiji, BEIIECTBO, TEIO, OO0BEM,
arperaTHO€ COCTOSIHME BEIIeCTBa, ra3, (U3UYECKHUE BEIUYMHBI, €IUHUIIBI
U3MEpEHHUs, KOCMOC, TUIaHEeThI, 3B€3/1b1, COJHIIE.

buonorus: porocunres, apixanue, ouochepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbl, TOPHBIE TOPO/IbL, IOJIE3HbIE
MCKOITa€MbI€E, TOIUIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BenecTBo M XUMHYeCKasi peaKkus

[Iepnonnueckuit 3akoH. [leproguyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B HU3MEHEHUU CBOMICTB
XUMHUYECKHUX PJIEMEHTOB MEPBBIX TPEX NEPUOIOB, KNS, KANbIUA U UX COEAUHEHUM
B COOTBETCTBUM C TMOJOKEHUEM »JJIeMEHTOB B llepuonnueckoil cucreme u
CTPOEHUEM HX aTOMOB.

Crpoenue BeliecTBa: BUABl XMUMHYECKOW CBA3U. THIBI KPUCTAINIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMUYECKON PEIIETKH U
BHJIa XUMHYECKOM CBS3U.

Knaccudukanusa 1 HOMEHKIaTypa HEOPraHWYECKHUX BEIIEeCTB. XUMHUYECKUE
CBOMCTBa BEIIECTB, OTHOCAIIMXCS K Pa3IU4YHbIM KjaccaM HEOPraHUYeCKHX
COEIMHEHU, TEHETUYECKAs CBA3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanysa XuMuueckux peakivii Mo pa3InyHbIM MpU3HAKaM (110 YUCITY
U COCTaBy YYacCTBYIOIMX B pEAKIMH BEUIECTB, MO TeIuioBOMYy 3 deKTy, 1Mo
U3MEHEHUIO CTENEHEH OKHUCIEHUS XMMHYECKUX 3JIEMEHTOB, M0 O0OpaTUMOCTH, IO
YYACTHIO KaTajau3aropa). DK30- U HIOTEPMHUUYECKUE PEAKLUU, TEPMOXUMUYECKUE
ypaBHEHHS.

[Tonsitue o ckopoctu xuMuueckon peakiuu. [lonsTne 00 00paTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHsATHEe 0 TOMOTeHHBIX M IeTepPOTCHHBIX
peakuusax. [lonsatue o karanuse. [lonsatne o xumMmuyeckoM paBHoBecuu. DakTopsl,
BIUSIOIIME HAa CKOPOCTb XHMHYECKOW pPEAaKIMH M IOJO0KEHWE XUMHUYECKOTO
PaBHOBECHSI.

OKHCIIUTETbHO-BOCCTAHOBUTENILHBIE  PEAKIMM,  DJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHOW  pEaKIUu. CocraBneHue  ypaBHEHUU
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIHMd C  HUCIOJB30BAHUEM  METOJa
AJICKTPOHHOTO OajaHca.



Teopust FNEKTPONUTUIECKON TUCCOUUALMU. DIIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
Katnonel, annonsl. MexaHu3M AHCCOLMALMU BEIIECTB C Pa3IMYHBIMH BUIAMH
xuMuueckoit cBszu. Crenenn qucconuanuu. CUIbHbBIE U CIa0bIe dJIEKTPOTUTHI.

Peaxuu noHHOTO OOMEHa. Y CIOBUS MPOTEKAHUS PEAKIINA HOHHOTO OOMEHa,
MOJIHBIE M COKpAIlllEHHbIE HMOHHBbIE YypaBHEHUs peakuuil. CBoilcTBa KHUCIOT,
OCHOBAHMI U COJICH B CBETE MPEACTABICHUI 00 IJIEKTPOIUTUUECKON TUCCOIUALINU.
KauectBeHnHbie peakuiyu Ha HOHBL. [IoHSATHE O TUIIPOIU3E COJEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJCIISIMA KPUCTAUIMYECKUX PEHIETOK HEOPraHHUYECKHUX
BEIIECTB — METAJJIOB W HEeMeTaioB (Tpadura M anmasza), CIOKHBIX BEIIECTB
(xJ0puaa HaTpus), UCCIEOBaHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKON PEaKIUU OT
BO3JICUCTBUS  pa3IMYHBIX  (DAaKTOPOB, HCCIEIOBAHUE  DJIEKTPONPOBOTHOCTH
pPacTBOPOB BELIECTB, IPOIIECCa TUCCOLMAIIUU KUCTIOT, IeI0Ueh U cosiel (BO3MOKHO
UCIIOIb30BaHUE BHUACO MAaTEpPHUAJIOB), MPOBEIEHUE OIbBITOB, HWILTIOCTPHUPYIOIINX
NpU3HAKK TMPOTEKaHMWsSI peakiMii HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BbIJICJICHHE Ta3a, 0Opa30BaHUE BOJIbI), OIbBITOB, WJUIIOCTPUPYIOLUIUX MPUMEPHI
OKUCIIUTENIbHO-BOCCTAHOBUTENBHBIX peakiuid (TOpeHHue, peakiuu paslioKeHUs,
COCAMHEHHUSI), pPAClNO3HABAHWE  HEOPraHMYECKUX  BEIIECTB C  MOMOIIBIO
KQ4EeCTBEHHBIX PEAKIMI HAa MOHBI, PEIIEHNE SKCIIEPUMEHTAIBHBIX 33/1a4.

HeMmeTaJibl U MX COeIMHEHUS

OOmiass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble CTeneHu okucieHus. CTpoeHue U (PU3NUYECKHUE CBOMCTBA MPOCTHIX
BEIIIECTB — rAJIOTeHOB. XMMHUYECKHE CBOMCTBA HA IIPUMEPE XJI0pa (B3aUMOJICHCTBUE
C MeTaJUlaMH, HeMeTalylaMH, Ienoyamu). Xiopooaopohd. ComsiHas KHUCIOTa,
XUMHUYECKUE CBOWCTBA, IIOJIydyeHUE, TMpuMeHeHue. JleiicTBue Xjopa H
XJIOPOBOJIOPOJIa HA OPTraHU3M YeJloBeEKa. BaxkHenre XJIOpUuabl U X HAX0XKIECHUE B
MPUPOJE.

Ob6mrast xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CTpoeHue W (pumyeckue CBOMCTBA
MPOCTBIX BEIIECTB — KUCIOPOJa U CePhbl. AJIIIOTPOITHBIE MOAU(PUKAIIUN KUCIOPOIa
u cepbl. XumMuueckue cBoiicTBa cepbl. CepoBoaopos, cTpoeHue, GU3NYecKue u
XuMuueckue cBorcTBa. OKCUABI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, GU3NIECKUE U XUMUYIECKHE CBOMCTBA (00IIHe KaK MpeICTaBUTEIS
KJlacca KHUCJIOT U crnenuduueckue). XUMHUECKUE PEeakinH, JeKallue B OCHOBE
IPOMBIIIEHHOTO Ccroco0a Mody4yeHusi CepHOM KuciaoTbl. [IpuMeHeHue cepHoi
KUCJIOThl. CoNu CEpHOWM KHUCIOThI, KayeCTBEHHAash peakius Ha Cyiab(}aT-uoH.
Haxoxnenue cepbl u €€ cOoeAMHEHWM B MNpUpoAe. XHUMHUYECKOE 3arpsi3HCHUE
OKpY’KaloIiel Cpelbl COCIWHEHUSAMH Cephbl (KHCIOTHBIC IOXKIU, 3arps3HEHUE
BO3/lyXa U BOJOEMOB), CITOCOOBI €T0 MPEIOTBPAILICHHUS.



OO6miast xapaktepucTuka 37eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHs. A30T, PaCHpPOCTPAHEHHE B MPHUPOJIE,
du3nueckre 1 XuMHUecKre cBoiicTBa. KpyroBopor azora B npupoje. AMMHUaK, ero
¢usnyecKkue U XMMHUECKUE CBOMCTBA, OMyueHue U nmpuMenenne. Coinu aMMOHuS,
uX Qu3nvecKre U XUMUYECKUe CBOICTBa, mpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THAasl KHUCIIOTa, €€ TOoJydeHHe, (PU3MYECKUE U XUMHUYECKUE
cBOMcTBa (00OIIME Kak TMPEACTaBUTENST Kjacca KHUCIOT W cruenuduueckue).
Hcnonb3oBaHre HUTPATOB U COJIEH AMMOHHMSI B KAUECTBE MUHEPATIbHBIX YI00pEHUN.
XHWMHUYECKOE 3arpA3HEHUE OKPYKAIOIIEH Cpellbl COETMHEHUSIMU a30Ta (KHCIOTHBIE
JOXKAM, 3arpsA3HEHHE BO37yxa, MOuBbl U BomoémoB). docdop, amnorponHbie
moaudukanuu docdopa, uzndeckue U xumuueckue cBorcta. Okcup docdopa
(V) u dochopHas kuciora, puznueckue U XUMHUYECKUE CBOMCTBA, MOJIydEHUE.
Hcnonb3oBanue (hochaTtoB B KaueCTBE MUHEPATBHBIX YA0OPEHHUIA.

Ob6mrast xapaktepuctuka 31aemMeHTOB [VA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTE€pHbIE CTENICHU OKUCIIEHUS. Y TIIEpO/], aJFIOTPOIIHbIE MOAU(pUKALINY,
pacnpocTpaHeHue B MpUpPOJE, PU3MUECKHe U XMMUYECKHE CBOMCTBa. AncopOius.
Kpyrosopor yriepona B mnpupoae. Okcuisl yriepoaa, HUX (UMUYECKUE U
XUMUYECKUE CBOWCTBA, JEHCTBHE HAa JKUBbIE OPraHU3Mbl, [OJIYyYEHUE U
IPUMEHEHHE. DKOJOTHYECKHE MPOoOJIeMbl, CBA3aHHbIE C OKcuaoMm yriuepoaa (IV),
rUnoTe3a TJI0O0ATBHOrO MOTEIJICHUS KIKMMarta, MapHUKOBBIM 3ddexT. YromapHas
KUCIIOTa U €€ CONM, UX (PU3MYecKHe W XHMMHUYECKHE CBOWCTBA, MOJyYEHHE U
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-uoHBL. Mcmosnb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, IPOMBILIJIEHHOCTH U CEIbCKOM XO035KCTBE.

[lepBoHayabHbIE TOHATHSA 00 OPraHUUYECKUX BELIECTBaX KakK O COEIMHEHUSX
yraepoja (MeTaH, 3TaH, dTUJIEH, alleTHIICH, 3TaHOJI, TJIULEPUH, YKCYCHAs! KUCIIOTA).
[TpupoaHble HMCTOYHUKK YIJIEBOJAOPOAOB (yrojib, HPUPOAHBIA Ta3, HeDTh),
OPOAYKThl UX mepepaboTku (OE€H3UH), UX POJb B OBITY M MPOMBILUIEHHOCTH.
[TonsiTrie 0 OMOJIOTMYECKU Ba)KHBIX BEIIECTBAX: XKHUpPax, OeNKax, yrieBojaax — U ux
polii B OKM3HM 4eloBeKa. MarepualbHOE €IMHCTBO OpPraHUYECKUX W
HEOPraHUYECKUX COCTMHEHUN.

Kpemuuii, ero ¢usnueckue U XUMHUYECKHME CBOWCTBA, IMOJIYYEHUE U
npumenenue. CoequHeHus KpeMHus B mpupoje. O6mue npeacTaBieHus 00 okcuae
kpemaus (IV) u xpemaueBoii kuciaoTe. CHIMKATHI, UX HCIOJb30BaHHE B OBITY, B
IPOMBIIIIEHHOCTH. BakHeillue cTpouTenbHble MaTepuaibl: KepaMHKa, CTEKIIO,
eMeHT, OeToH, xene300eToH. I[lpobiembl ©€30MaCHOrO  UCIIOIb30BaHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B MIOBCETHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHre 00pa3lloB HEOPTaHWYECKUX BEIIECTB, CBOMCTB COJSTHOM KHCIOTHI,
IIPOBE/ICHUE KAaUEeCTBEHHBIX PEAKIMN Ha XJIOPUJI-MOHBI U HAOIIIOICHUE MPU3HAKOB



UX TPOTEKAHUSI, OMNBITHI, OTpaKaKIMUe (PU3NYECKHUE M XUMHUYECKHE CBOMCTBA
TaJIOTeHOB M WX COEIUHEHHH (BO3MOXKHO HCIIOIb30BAaHUE BUACOMATEPUATIOB),
03HaKOMJIEHUE C 00pa3aMu XJIOPUIOB (FaJIOT€HUI0B), O3HAKOMIICHHE ¢ 00pa3iiaMu
ceppl U €€ COeNMHEHUSMH (BO3MOXKHO HCMOJb30BAHUE BHICOMATEPHUAIIOB),
HAOJII0ICHHE TIpollecca OOYTIIMBAaHUS caxapa MoJI IeWCTBHEM KOHIIEHTPUPOBAHHON
CEPHOM KHUCIIOThI, M3YYEHUE XUMHUECKIX CBOMCTB pa30aBIEHHON CEpPHON KUCIIOTHI,
MPOBEJICHNE KaUueCTBEHHON PEaKIuM Ha CyJib(paT-uoH U HAOIIO/ICHUE MTPU3HaKa e
IPOTEKaHMs, O3HAKOMJIEHUE C (DU3MYECKMMU CBOWCTBaMM a30Ta, ¢ocdopa U HX
COEIMHEHHUH (BO3MOXHO HCIIOIb30BaHUE BUEOMATEPHAIIOB), 00pa3aMu a30THBIX
u (ochopHBIX yIOOpeHHUH, MoyuyeHue, coOMpaHue, paclio3HaBaHUE M H3YUYCHUE
CBOWCTB aMMHaKa, NPOBEIACHUE KAaYECTBEHHBIX pEAaKUMi HAa HOH aMMOHHUS U
dbochar-uoH W U3yyeHHE TPU3HAKOB HUX MPOTEKAHHUS, B3aUMOJICHCTBUE
KOHIICHTPUPOBAHHON a30THOM KHUCJIOTBHI C MeIbIO0 (BO3MOXHO HCIOJIb30BAHUE
BHUJICOMATEPUAIIOB), M3y4YCHUE MOJEIEH KPUCTAUIMUYECKUX PEHIETOK animasa,
rpadura, QyiepeHa, O3HAKOMIICHHE C MPOIECCOM aJICOPOIMU PaCTBOPEHHBIX
BEILIECTB AKTHUBUPOBAHHBIM YIVIEM M YCTPOWCTBOM NIPOTHBOras3a, IOJIyYEHHUE,
cobupanue, pacrio3HaBaHUE W U3yYEHUE CBOMCTB YTJIEKUCIIOTO rasa, MpOBEJCHUE
KAueCTBEHHBIX pEaKIMi Ha KapOOHAT U CUJIMKAT-UOHBI U U3YyUYECHHE MPU3HAKOB HX
NPOTEKaHMs, O3HAKOMJIEHWE C MPOAYKUMEH CHUIMKATHOW MPOMBIILIEHHOCTH,
pEelIEHNE 3KCIEPUMEHTAIBHBIX 3a7ad Mo Teme «BakHellline HeMeTalulbl U X
COCIMHEHHUSI.

MeTa/ibl 4 MX COeIMHEHUS

OO0mas xapakTepuCTUKa XMMUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nosioxxkeHuss B llepmogmueckon cucreme xumuuyeckux snemeHtoB [, .
MenpneneeBa u ctpoeHusi aromoB. CTpoeHUE METaIoB. MeTamndeckas CBs3b U
METaJUTMYECKasl ~ KpUCTa/UIMUecKas  peméTka.  DJICKTPOXUMUYECKUN  psll
HanpspKeHU MeTaiioB. @U3NYECKHe U XMMUYECKHE CBOWMCTBAa MeTayioB. O0mue
crocoObl TodydeHus: meTamwioB. [IOHSATHE O KOPpPO3MHM METANIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI UX OT KOppo3uu. CriiaBsl (CTallb, YyTYH, TIOPATIOMUHHMN, OpOH32)
U UX IPUMEHEHHE B OBITY U TIPOMBIILJICHHOCTH.

[Ilenoynsie MeTaibl: noyiokeHue B Ilepronuueckoil cucTeMe XMMHUYECKHUX
anementoB JI. . Menneneesa, CTpoO€HME HMX aTOMOB, HAaxO0XIECHHUE B IPUPOJE.
du3nyuecKkne U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpusi U Kanusi). OKCUIbl U
TUAPOKCUABI HAaTpusi W Kainusg. [IpruMeHeHHe MIEeNTOYHBIX METAUIOB U HX
COE€IMHEHUM.

[[lenouyno3eMenbHble METaJUIbl MAarHMid MW KalblMH: IIOJIOXKEHHE B
[lepunoanueckoit cucreMe XxumMudeckux 3yeMeHToB [[. . MenaeneeBa, CTpoeHue Ux
aTOMOB, HaXOXJE€HUE B Mpupoje. PU3NUECKUE U XUMUYECKUE CBOICTBA MarHus U



KaJbIusl. Baxkneime coequHeHnsI KanbIus (OKCHI, THIPOKCH/I, o). JKECTKOCTD
BOJIbI K CTIOCOOBI €€ YCTpaHCHMUS.

AJroMUHUI: TIoJ1I0)keHUE B [leproinueckor cucTeMe XuMHYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHHME aToMa, HaxOKJICHHE B mpupone. PusnvecKkue u
XUMHUYECKHE CBOMCTBA aTIOMHHHUSA. AM(POTEPHBIC CBOMCTBA OKCHJIA M THIPOKCH]IA
AJTFOMUHUSL.

Kenezo: nonoxenue B [lepuoguueckoii cucreme XMMUYECKUX 3J€MEHTOB /1.
N. MenpgeneeBa, CTpoeHME aroMa, HaxoXAeHuUe B Ipupone. Dusnyeckue u
XUMUYECKUE CBOMCTBA kene3a. OKCUIbl, TuIpOKCU bl U conu xenesa (11) u xenesa
(IIT), nx cocraB, CBOICTBA U MOTy4YCHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE ¢ o0pa3llaMud METANIOB M CIUIABOB, UX (PU3MUECKUMHU
CBOMCTBaMH, U3YUYEHHE  PE3YJbTaTOB  KOPPO3UH  METALIOB  (BO3MOXHO
HCIIOJIb30BaHUE BHJICOMATEPUAIIOB), OCOOEHHOCTEH B3aMMOJICMCTBHUS OKCHJIA
KBS W HATpUs C BOJOH (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPHAIIOB),
MCCIIEIOBAaHUE CBOMCTB KECTKOM BOJIbI, IPOIECCAa TOPEHUS Keje3a B KUCIOPOJIe
(BO3MOXKHO  HCMOJIb30BAHUE  BUJIEOMATEPUATIOB), TMPU3HAKOB  MPOTEKAHUS
KAueCTBEHHBIX PEaKI[Mi HAa MOHBI: MarHus, KaJbliKsl, aTFOMUHUS, IIMHKA, Kemne3a (1)
u xenesa (III), menu (II), HaOmromeHME W ONMHMCAaHWE IIPOIICCCOB OKpAITHBAHUS
MJaMEHM WOHAMM HATpusi, Kajaud U Kalblusi (BO3MOXXHO HCHOJIb30BaHUE
BUJICOMATEPUAJIOB), HCClIeI0BaHUE aM(OTEPHBIX CBOMCTB TUAPOKCHUIA ATTFOMUHUS U
TUJIPOKCHUAA LIMHKA, PEIUICHUE KCIEPUMEHTAIbHBIX 33/1a4 Mo TeMe «BaxHenine
METAJIJIbl U KX COCTUHEHUSD.

XuMHS M OKPYKAOLIAA cpeaa

BemectBa m Marepuansl B NMOBCEIHEBHOM JKM3HM 4esoBeKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB U XMMHUUECKUX peakiuil B ObITy. [lepBas momoinpb npu
XUMHYECKUX 0KOTax U OTPABIICHUSAX.

XUMHUYECKOEe 3arpsi3HEHHE OKpYyXKawlield cpeabl (MpeaesibHas AOMyCTUMAas
KOHIIeHTparus BemecTB, nainee — [1J1K). Poas Xxumuun B penieHun SKoJIOTrHIeCKUX
npoosieMm.

Xumuueckuii IKCnepumenm:

U3yueHHe OOpa3llOB MATEpUANIOB (CTEKJIO, CIUIABbl METAJIJIOB, MOJIUMEPHBIC
MaTtepualbl).

Mesicnpeomemnule céasu

Peanuzanusa MexXnpeaIMETHBIX CBS3€M NpU M3YYCHUHM XUMHM B 9 Kiacce
OCYILIECTBIISIETCS 4YE€pPe3 HCIOJb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATHUH, TaK U MOHSATHUM, SBJISIIOIIMXCS CUCTEMHBIMU JIJIs1 OTJICJIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOT O [IUKJIA.



OO1iue ecTecTBEHHO-HAayuYHble MOHATHSA: HAy4YHBIH (PakT, TMIIOTE3a, 3aKOH,
TEOpHsl, AaHajdu3, CHUHTE3, Kilaccudukauus, TMEepUOAUYHOCTh, HaOIIOACHNE,
OKCIIEPUMEHT, MOJCTUPOBAHUE, H3MEpPEHHE, MOJENb, SBJICHHE, MapHUKOBBIN
3¢ (exT, TEXHOIOTHS, MAaTEPHUATTBI.

dusuka: matepusi, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIH]I, U30TOIIHI,
PalMOaKTUBHOCTb, MOJIeKYyJIa, AIIEKTPUUYECKUI 3apsi, IPOBOJTHUKH,
MOJYNPOBOHUKY, AWDICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIEeCTBA, I'a3, pACTBOP, PACTBOPUMOCTh, KPUCTATUITMYECKAs
pemérka, CruiaBbl, (U3MUECKUE BEIMYMHBI, CAUHULBI W3MEPEHUsS, KOCMUYECKOE
IPOCTPAHCTBO, MJIAaHETHI, 3BE3/1bl, CoHIIE.

buonorus: ¢otocunres, apixanue, Ouocdepa, sKOocUCTEeMa, MHUHEPAJIHHBIE
yI0OpeHUs, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, MUTATEIbHEBIE BEIIECTBA.

I'eorpadus: atmocdepa, rugpochepa, MUHEpaIIbl, TOPHBIE TOPOABI, IOJIE3HbIE
UCKOMaeMble, TOIUIMBO, BOJHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATHBI

JIn4HOCTHBIE PE3yJbTAaThl OCBOCHHS MPOrPAMMbl OCHOBHOI'O  OOILETO
o0pa3oBaHMsI JOCTHTAIOTCS B XO0J€ OOy4YeHUS XUMHH B E€JUHCTBE Y4eOHOU u
BOCIIUTATENIBHOM JIEATEIbBHOCTH B COOTBETCTBUU C TPAJULUOHHBIMU POCCUHUCKUMU
COITMOKYJIBTYPHBIMH UM JyXOBHO-HPAaBCTBEHHBIMU IICHHOCTSIMH, TNPUHSATHIMU B
o0lllecTBE TMpaBWIaMUd M HOPMaMHU TMOBEACHUS M CIOCOOCTBYIOT IIpolieccam
CaMOTIO3HAHUSI, CAMOPA3BUTHS U COIMAIIA3AIIHN 00yJarOIIHXCA.

JIn4HOCTHBIE  pE3yNbTaThl  OTPAXKAIOT  TOTOBHOCTH  OOYyYarOIIUXCS
PYKOBOJCTBOBATbCA CHCTEMON TO3WTHBHBIX LIEHHOCTHBIX OPUEHTAUUA W
paclIMpeHue OMbITA IESITEIbHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpMoTUYECKOr0 BOCIMTAHUSA:

LEHHOCTHOT'O OTHONIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPUUECKOMY
U HAaydyHOMY HACIEOUI0, TOHUMAHUS 3HAYECHUS XUMHUUYECKOM HAyKH B JKHU3HU
COBPEMEHHOI'0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOW HMHQpopmaIruenn o
NEPEJOBBIX JOCTUXKEHUSIX W OTKPBITUSAX MHPOBOM U OTEUECTBEHHOW XUMUU,
3aMHTEPECOBAHHOCTHU B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPa M OOIIECTRA;

2) rpaskaIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLUMAJIbHBIX HOPMax W NpaBUIaX MEKINYHOCTHBIX
OTHOIIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
N0JIE3HOU, Y4EOHOUCCIIEA0BATENBCKOM, TBOPYECKOM U IPYTUX BUJAX ACSITEIBHOCTH,
TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOW JEATEILHOCTH TIPH BBITIOJHEHUN
y4eOHBIX, IMO3HABATEIIbHBIX 3aJ]a4, BBIMOJIHECHUH XUMHUYECKHX SKCIEPUMEHTOB,
CO37IaHUU Y4YE€OHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHUIO U B3aMOITOMOIIN
B MpOLIeCCE ITON y4eOHOM JesATeTbHOCTH, TOTOBHOCTH OLICHUBATh CBOE MOBEACHUE
U TMOCTYIKU CBOMX TOBApHINEH C MO3UIMUA HPABCTBEHHBIX M MPABOBBIX HOPM C
YYETOM OCO3HAHHUS MTOCIEACTBUI IMOCTYNKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUYECKHUE TPEJICTABICHUS O BEIIECTBE M XUMHYECKOW pPEaKIvH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAYKHM M COCTABIISIOILINE
OCHOBY JJI1 NMOHUMAaHUsSI CYIIHOCTH HAy4YHOW KapTHUHBI MHUpA, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUSl MPUPOJBI, B3aUMOCBS3SX YEIOBEKa C
IPUPOJIHON CPENOIL, O POJIM XMMHUH B TO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHbIE MOTHUBBI, HAlPABJICHHBIC HA MOJYYEHHUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOAMMBIE HJisi OOBACHEHUS HAOJIOJAEMBbIX MPOILECCOB M SIBICHUI,
MO03HABATENLHON, WH()DOPMAIMOHHOW W YHUTATEIBCKON KYJIBTYpHl, B TOM YHCIIC
HABBIKOB CaMOCTOSITENIbHOM palOThl C Y4YEOHBIMH TEKCTaMH, CIPAaBOYHOU



JUTEPATYpPOr, JIOCTYNHBIMU TEXHUYECKHMMH CpEACTBAMU HMH(POPMAIIMOHHBIX
TEXHOJIOTUH;

MHTEpeC K OOYyYEHHI0O M TO3HAHMIO, JHO003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTH K  CaMOOOpa30BaHMIO, TMPOEKTHOM U  HCCIENOBATEIbCKON
JeSITETPHOCTH, K OCO3HAHHOMY BBIOOPY HAMPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaJIbHEUIIIEM;

4) popMupoOBaHHs KYJIbTYPbI 310POBbSI:

OCO3HAHME IIEHHOCTH JKHU3HU, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY
3[10POBbIO, YCTAaHOBKHM Ha 3JI0POBBIM 00pa3 >KU3HHU, OCO3HAHUE TMOCIEACTBUU H
HEMPUATUE BPEIHBIX MPUBBIYECK (YIOTPEOICHHS aJIKOTOsl, HAPKOTUKOB, KypeHHs),
HEOOXOJUMOCTH COONIOJIEHUs] MpaBuid 0€30macHOCTH TIpu  oOpalieHun ¢
XUMUYECKUMHU BEIIECTBAMU B OBITY U PEabHOM KU3HM;

5) Tpy10BOr0 BOCIMTAHMS:

WHTEPEC K MPAKTHUYECKOMY M3yUCHUIO TTpodeccuii U Tpyia pa3InyHOTO PO,
YBaXKEHHE K TPYAY U pe3ysibTaTaM TPYJI0BOM AEATEIbHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHHUS  TPEAMETHBIX  3HAaHMM 10  XWMHH, OCO3HAaHHBIH  BBIOOD
WHJMBUAYaJIbHOU TPACKTOPUHU MPOJIOIHKEHUSI 00pa30BaHUs ¢ YUETOM JTUYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHenHon npodeccunoHanbHON IeITSIPHOCTH U Pa3BUTHS HEOOXOIUMBIX YMCHHM,
TOTOBHOCTH aJalTHPOBATHCS B TPOECCHOHATILHON cpeie;

6) 3K0J10rN4eCKOro BOCIIUTAHMS:

AKOJIOTMYECKH 1[EJI€CO00Pa3HOE OTHOIICHUE K MPUPOJIE KaK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYyIIECTBOBAHMS, IMOHMMAHUE LIEHHOCTH 3/I0POBOTO U
Oe3omacHOro o0Opas3a >KH3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3UYECKOMY M TICUXMYECKOMY 370pPOBbIO, OCO3HAHWE IIEHHOCTH COOJIOJACHUS
paBuUJl 0€30MaCHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YIPOKAIOIIKUX 30POBBIO U )KU3HU JIIOCH;

CIIOCOOHOCTH MPHUMEHATHh 3HAHMSI, MOJy4aeMble MPU U3YUYECHUH XUMHH, IJIS
pellieHus 3aa4, CBA3aHHBIX C OKPY>KaIOIIeH MPUPOAHON Cpenon, sl TTOBBILICHUS
YPOBHSI ~ DKOJOTMYECKOW  KYJbTYphl, OCO3HAaHHS TJIOOAJIBHOTO  XapakTepa
SKOJIOTMYECKUX TPOOJeM U MyTeH MX pPEIIeHUs MOCPEACTBOM METOJOB XHUMHH,
SKOJIOTMYECKOTO MBIILICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLMAIIBHON ITPAKTHUKE.

METANPEJMETHBIE PE3YJIBTATBI

B cocraBe wmetampeaMeTHBIX PE3yJIbTATOB BBIACIAIOT 3HAYUMBIE JUIS
dbopMupOBaHUS MUPOBO33PEHUSI OOIICHAYYHBIC MOHATHS (3aKOH, TEOPUSs, IPUHITUII,
runore3a, (QakT, CHUCTEMa, TPOIECC, OIKCIEPUMEHT U JPYyroe.), KOTOpbhIe
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YYEOHBIX TpPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HAHUW W3 ITUX MPEeIMETOB (OPMHUPOBATH MPEJCTABICHUE O IIEJIOCTHOM



HAay4YHOW KapTHUHE MHpa, U YHUBEpCaAIbHbIC YueOHbIE JACHCTBUS (ITO3HABATEIbHBIC,
KOMMYHHUKAaTHBHBIE, PETYJSITUBHBIC), KOTOpHIE 0OOecreduBarOT (HOPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO M OCYIIECTBICHUIO Y4YEOHOM
JICATEIILHOCTH.

Ilo3HaBaTe/IbHBbIE YHUBEpPCAJbHbIE YUeOHbIE 1eHCTBUSA

Ba3oBble Jioruueckue AeicTBHA:

YMEHHUSI HCIOJB30BaTh MNPHUEMBI JIOTUUECKOTO MBIIIJICHUSI TPH OCBOCHUH
3HAHUMU: PACKPBIBATH CMBICT XUMUYECKUX MOHSATUM (BBIACISITH UX XapaKTEPHbBIC
MpPU3HAKH, YCTaHABIMBATh B3aUMOCBSI3b C JPYTUMHU TMOHSATUSIMH), UCHOJIb30BAThH
MOHATHUS JIS1 OOBSICHEHUS OTJICIbHBIX (JAKTOB U SIBIICHHM, BRIOMpPATh OCHOBAHUS U
KPUTEpUU JUIS KIacCU(PUKAIMU XUMHYECKUX BEIIECTB M XUMHUUYECKUX PEAKIIUH,
yCTaHaBJIMBATh MPUUYUHHO-CIIEICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Y4YCHUS,
CTPOUTH JIOTUUECKUE PACCYXKJEHUS (MHIYKTUBHBIC, JCAYKTUBHBIC, IO aHAJIOTHUH),
JIeNIaTh BBIBOJIBI M 3aKJIFOUCHUS

yMEHHE TPUMEHATh B TIPOIlECCe TO3HAHWS TOHATUA (TIpeAMETHhIE |
MeTanpeIMETHbIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJICNIH, UCTIOJIb3yEMbIE B XUMUU,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHbIE TTPEACTaBICHUS —
XUMUYECKUN 3HAK (CMMBOJ JJEMEHTa), XUMHUYecKas ¢opMyna W ypaBHEHUE
XUMHUYECKON peaklny — MPHU PEIICHUH Y4eOHO-TI0O3HABATEIbHBIX 3aJ1a4, C YIETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISIBIATH U XapaKTEPU30BATHh CYIIECCTBEHHBIC
MPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMH,
BBISIBJISITh  OOLIME  3aKOHOMEPHOCTH, MPUYMHHO-CICACTBEHHbIE CBSI3U U
NPOTUBOPEUHS B U3yUaEMbIX IIPOIIECCaX U SIBICHUSX.

ba3oBble ucciieoBarTe/IbCKHe TeMCTBHA:

YMEHHUE MCIIOJb30BaTh IOCTABJICHHBIE BOMPOCHI B KAa4eCTBE MHCTPYMEHTA
MO3HAHMS, @ TAK)KE B KAYECTBE OCHOBBI sl (POPMUPOBAHUS TUIIOTE3BI 10 TIPOBEPKE
MPaBUJIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

PUOOPETCHHUE OIbITa 110 IUTAHUPOBAHUIO, OpPraHU3AIlMd W IPOBEIACHUIO
YYCHUYECKUX OKCIIEPUMEHTOB, yMEHHE HaOIoaaTh 3a XOJ0M Ipoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yibTar, (opMyJIupoBaTh 000OIIEHUS U
BBIBOJIBI 10 PE3yJIbTaTaM MPOBEAEHHOTO OIBITA, UCCIECIOBAHUS, COCTABIATh OTUET
0 MPOJIENIAHHOM padoTe.

Pabora ¢ undgopmanmeii:

yMEHHUE BBIOMpATh, aHAIMU3UPOBATh W HHTEPIPETUPOBATH HHGPOPMAIHIO
pPa3IMYHBIX BUJIOB U ()OPM MIPEACTABICHUS, MOJy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIOMYJISIpHAsT ~ JIUTEpaTypa XUMHUYECKOTO COJEp)KaHUs, CIPaBOYHBIC
nocoOusi, pecypcel WHTepHETa), KPUTHYECKH OIIEHWBATh MPOTHBOPECUYUBYIO U
HEJ0CTOBEPHYIO MH(POPMAIIHIO;



YMEHHE MPUMEHTHh Pa3Iu4Hble METOJbl U 3alpOChl MPU MOUCKE U OTOOpE
UHGOpPMAIlMM U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJUMBIX Ui BBIIIOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3aJa4 ONpPEIEIEHHOT0 THIIA, TPUOOPETEHUE ONbITA B
o0JacTl UCHOJB30BaHUS HMH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHHE KYJbTYpOH aKTUBHOI'O UCIOJIb30BAHUS PA3IMYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTUMANIbHYIO OpMY IpeaCcTaBieHUs HHPOPMALUU U
WUTIOCTPUPOBATh PpEIIaeMble 337aud  HECIOKHBIMU CXeMaMu, Juarpammamu,
apyrumu popmamu rpaduKi U UX KOMOMHALUSAMY;

YMEHHE WCIOJb30BaTh U AaHAIU3UPOBAaThb B IIpolecce Y4YeOHOU W
UCCIIEJIOBATENIbCKOM N1€ATEIbHOCTH MHPOPMAIMIO O BIUSHUHM NMPOMBIIUIEHHOCTH,
CENIbCKOTO XO3SIMICTBA W TPAHCIIOPTAa HA COCTOSIHME OKpYXKaroled IpUPOAHOU
Cpelibl.

KoMMyHHMKAaTHBHbBIE YHMBepPCcalbHbIe YUeOHbIe 1eliCTBUSA:

YMEHHS 337]aBaTh BOMPOCHI (B XO/€ rUaora u (Win) JUCKYyCCUH) MO CYyIIECTBY
oOcyxgaeMoi  Tembl, (POPMYJIUPOBATH CBOM MPEIJIOKEHUS OTHOCHUTEIBHO
BBIIIOJIHEHUS [TPEIOKEHHON 3a1a4H;

YMEHUSl  NPEJCTaBIATh  NOJYYEHHbIE  pPe3yJbTaThbl  IO3HABATEIbHOU
NESATENbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JeJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJIHEHHUS] XUMHUYECKOTO SKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
1a00paTOPHOI pabOTHI [0 UCCIIETOBAHUIO CBOIMCTB BEILIECTB, YUEOHOIO IIPOEKTA);

yMEeHUsI y4eOHOTro COTpYJHUYECTBA CO CBEPCTHHKAMU B COBMECTHOMU
NO3HABATENILHOM M MCCIIEIOBATENbCKOM  JESATENBHOCTH  MPU  PELIECHUU
BO3HHUKAIOIIMX NPOOJEM Ha OCHOBE Yy4u€Ta OOIIMX WHTEPECOB M COTJACOBAHUS
no3unuil (00cyxeHusi, 0OMEH MHEHHMSIMH, «MO3TOBbI€ IITYPMbD», KOOPAUHALIUS
COBMECTHBIX JCHCTBUM, OIPENCIICHUE KPUTEPUEB IO OLEHKE KadyecTBa
BBINIOJIHEHHOM paOOThI U JPYTHE).

PerynsiTuBHBIE YHMBepcaJbHbIe Y4eOHbIe JeHCTBUSA:

YMEHHUE CAMOCTOATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO
NeSITENbHOCTh, BHIOMPATh Hanbosee 3PpPeKkTuBHBIE CIIOCOOBI pelIeHusl y4eOHbIX U
NO3HABATENbHBIX 33/7a4, CaMOCTOSTEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
NPEIJIOKEHHBI AJTOPUTM JIEWCTBUM TPHU BBINOJHEHUM 3aJaHUM C Y4ETOM
NOJyYeHUs] HOBBIX 3HAHUU 00 HM3yyaeMbIX OOBEKTaX — BEIECTBAaX M PEaKIMSIX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOIO pe3yibTaTa 3asBICHHOW LEJIHA, YMEHHE
UCIIOJIb30BaTh M aHAIM3UPOBATH KOHTEKCTHI, MPEJIaraéMble B YCIOBUU 3aJIaHUN.

NNPEJMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMeTHBIX pe3yJbTAaTOB IO OCBOCHHUIO 0053aTEIbHOrO
colepKaHMs, YCTAHOBJIEHHOTO MaHHOW (denepasibHOW pabodeil mporpaMMon,
BBIJICJISIIOT: OCBOEHHBIE OOYYalOIIMMMCS HAy4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



nercTBul, crnenuuUUecKue IS IpeAMeTHOH o0jacth  «XUMHUS», BHUIBI
NEATENIbHOCTH 1O  MOJYYEHUID HOBOIO  3HaHWs, €ro HHTEpIpETalnH,
npeoOpa3oBaHUIO M MPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIIHIX.

K koHiry oOyueHnust B 8 kiacce npeaMeTHbIie pe3yibTaThl HA 0230BOM yPOBHE

JOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e pAacCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IOHATHI: aTOM, MOJEKYJa,
XUMUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpOIHAST M HEOJHOPOHAs), BaJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHash Macca,
MaccoBasi JI0JIsl XUMHUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKUCJICHMS, XMUMHUYECKasl peakius, KilaccupuKaius peakiui: peakiuu
COCAMHEHUS, PEaKIUU Pa3JIOKEHUS, PEaKIUU 3aMElIeHUs, peaKuu
o0MeHa, PK30- ¥ SHJIOTCPMHUUCCKHIE PEAKIINH, TEII0BOM A((EKT peakium,
SJIPO aToMa, SJICKTPOHHBIN CJIOW aToMa, aTOMHas OpOUTalb, pauyc aToMa,
XUMUYECKasl CBS3b, NOJISIPHAS U HEMOJSIPHAsl KOBAJICHTHAs CBS3b, HMOHHAs
CBSI3b, WOH, KaTMOH, aHWUOH, pPAcCTBOP, MaccoBas JOJis BeEIIeCTBa
(mpolieHTHAs! KOHILIEHTPAIIUs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHUYECKHX TIOHATUHA U
MPUMEHSTH 3TU NOHATHUA IPU ONKMCAHUY BEILECTB U UX MPEBPALLICHUH;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY JJISI COCTaBJieHHs (popMyn
BEIIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUM;

e OINpENENsATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENEHb  OKHUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COEJUHEHUSX,
MIPUHA/JIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KIIAcCy COEOUHEHHN IO
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJEHTHasT M HOHHAs) B
HEOPTraHUYECKUX COCAUHEHUSX;

e packpbeiBaTh cMbIca Ilepuonnueckoro 3akona JI. W. Mengeneesa:
JEMOHCTPUPOBATh TNOHUMAHHE MEPUOAUYECKONM 3aBUCUMOCTH CBOMCTB
XUMUYECKUX JIEMEHTOB OT MX MojiokeHus B Ilepuoauyeckoii cucreme,
3aKOHOB COXPAHEHHMS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOTajipo;

e ONUCHIBATH W XapakTepuszoBaTh TaOIMuHY0 QopMy Ilepuognyeckoit
CUCTEMBbl XHMMHMYECKHX DJJEMEHTOB: pa3jiuyaTh I[OHATUS «TJIaBHas
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpynmna)», maneie u
OOJbIIIME TEPHUOJIbI, COOTHOCUThL OOO3HAUEHMS, KOTOPHIE HMEIOTCA B
tabiaune «llepumomnueckas cucTtemMa XuMHYeckux diemeHToB J[. U
MeHnpeneeBay € UYHUCIOBBIMM XapaKTEPUCTUKAMHM CTPOEHHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij Apa, 00IIee YUCII0 JIEKTPOHOB U
pacrnpeiefieHue uX 1Mo AJIEKTPOHHBIM CIIOSIM);

KJ1acCU(UIIMPOBATh XMMUYECKHE DJIEMEHTHI, HEOPTraHWYECKUE BEIIECTBA,
XUMUYECKUE peakuuu (10 YUCIy U COCTaBy YYAcCTBYIOLIMX B pEaKLUU
BEIIECTB, 10 TeTUIOBOMY (D deKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIHME XHUMHYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIaCCOB, MOATBEPKIasi ONMMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHHMM COOTBETCTBYIOIINX XUMHUYECKUX PEAKLIN;

IPOrHO3UPOBAaTh CBOWCTBA BEIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOIO
COCTaBa, BO3MOYKHOCTHM TMPOTEKAHUS XHUMHYECKUX IPEBPALICHUI B
Pa3JIMYHBIX YCIIOBHUSIX;

BBIYMCIIATh OTHOCUTENIbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO [IOJIF0 XHUMHYECKOro 3jeMeHTa 1o (opMyJe COEeIUHEHMS,
MacCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, IPOBOAUTH PACUETHI 10 YPABHEHHUIO
XUMUYECKOU pEaKInH;

IIPUMEHSTh OCHOBHBIE OIEPALIMK MBICIUTEIBHON AEATEIbHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTU3alluio, Kilaccu(ukaiuio,
BBISIBJICHUE TMPUYUHHO-CJIEJACTBEHHBIX CBSI3€M — MJI1 U3Yy4YEHUs CBOICTB
BEIIECTB U XHMHUYECKHX pPEAKUHM, €eCTECTBEHHO-HAYUHbIE METO/bI
NO3HAaHUSA — HAONIOJEHHE, M3MEpPEHUEe, MOJCIUPOBAHUE, JKCIEPUMEHT
(peasibHBINA U MBICJICHHBIN);

CJIe10BaTh MPaBUJIaM MOJb30BAHUS XUMUYECKOM OCY 101 U 1a00paTOPHBIM
obopymoBaHueM, a TakKe IMpaBujaaM oOOpaleHusi ¢ BEIECTBAMH B
COOTBETCTBUM C HWHCTPYKIMSIMH TI0 BBITIOJHEHUIO JIa0OPAaTOPHBIX
XUMHUYECKUX OMBITOB MO MOJYUYESHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(BoopoJia M KHCIIOpPOJA), MPUTOTOBJICHUIO PACTBOPOB C OMPENEIEHHOM
MacCOBOW JOJIEW PAaCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh U IMPOBOIAUTH
XUMUYECKUE SKCIEPUMEHTHI IO PACHO3HABAHUIO PACTBOPOB ILEIOYEH U
KHUCIIOT C TTOMOIIbIO MHIUKATOPOB (JIaKMyC, (heHON(PTAICUH, METUIOPAHK

U IpyTHE).

K xonny oOyuenus B 9 kiaacce npeaMeTHbIE pe3yIbTaThl HA 0A30BOM YpOBHE
JOJKHBI OTPaKaTh C(POPMUPOBAHHOCTD Y OOYYAIOIIMXCS YMEHUM:

pPacKpbIBaThb CMBICI OCHOBHBIX XWMHMUYECKUX IOHATHH: XWMHUYECKHU
JJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, aHWOH, IIPOCTOE BEILIECTBO,
CJIOKHO€ BEUIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTENEHD
OKHUCJIEHUS, XUMUYECKasl peaKusi, XUMUYECKas CBA3b, TEIJIOBOU 3P (DeKT
peakiuu, MOJb, MOJSIpHBIME  O00BEM,  pacTBOp,  BJICKTPOJIHTHI,
HEIJICKTPOJIUTBL, JJIEKTPOJIMTUYECKAsT IUCCOLMALMUA, PEAKLHUH HOHHOI'O
oOMeHa, KaTauu3aTrop, XHMHUYECKOE paBHOBECHE, OOpaTUMblE U



HEeoOpaTUMBbIE pEaKIUMU, OKHUCIHTEIbHO-BOCCTAHOBHUTEIbHBIE PEaKIINH,
OKHCIIUTEIb, BOCCTAHOBUTEIb, OKUCICHUE U BOCCTAHOBIICHHE, aJUIOTPOIU,
amM(pOTEPHOCTb, XUMHYECKast CBSI3b (xoBasieHTHAsI, HMOHHAs,
METaNINYECKasl ), KpUCTAIMYECKas pEIIETKA, KOPPO3Hs METAIIOB, CILJIaBbI,
CKOPOCTh XMMHUYECKOW pEaKIUU, MPEJEIbHO AOMYCTUMAasi KOHIIEHTpaIus
ITJIK BemiecTna;

WUTFOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKHX TMOHATHM U
MPUMEHSITh 3TH TOHSTHUS MPU OMUCAHUY BEILIECTB U UX MPEBPAIICHUH;
UCIIOJIb30BAaTh XUMHUYECKYI0 CHUMBOJIMKY JJISS COCTaBIICHHUS (HOPMYT
BEILIECTB U YPABHEHUN XUMHUYECKUX PEAKIIUM;

ONPENEIIATh BAJICHTHOCTh U CTEIIEHb OKUCIECHUSI XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUSIX PpA3JIMYHOTO COCTaBa, NPUHAMIEKHOCTb BEUIECTB K
onpenen€éHHOMY KJacCy COEIMHEHMH 1o (opmysiaM, BUJ XUMHUYECKON
CBsI3U (KOBaJEHTHAs, WOHHAs, METaJUIMYecKas) B HEOPraHUYECKUX
COCIMHEHMSIX, 3apsij MOHA M0 XUMHUYECKOU (opmMmyJie, XapakTep Cpenbl B
BOJHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUMN, TUI KPUCTAIUNYECKOU
PELIETKA KOHKPETHOI'O BEILECTBA;

packpeiBath cmbica Ilepmogmueckoro 3akona [[. M. MeHnneneeBa u
JEMOHCTPUPOBATh €ro IOHHWMAaHUE: OIUCHIBATH W XapaKTepU30BaTh
Tabmunyio Gopmy Ilepuoanueckoil cUCTEMbl XMMHUYECKHX 3JIEMEHTOB:
paznuyaTh MOHATUS «TJIaBHas mnoArpynna (A-rpynma)y U «mobouyHas
noarpynna (b-rpynna)», wmanble u OOJbIIME MEPUOIBI, COOTHOCUTH
0003HaYEHUs1, KOTOPHIE UMEIOTCS B IEPUOANUYECKON TabJIUIIE, C YUCTOBBIMU
XapaKTepUCTHUKAMH CTPOEHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB H
3apan  sApa, oOIIee YHWCIO JJIEKTPOHOB U paclpeiieieHHe HUX 110
AJIEKTPOHHBIM CJIOSIM), OOBICHSTH OOIIHME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M HMX COCIMHEHUN B Mpeaerax MallbIX NMEpPUoJOB U
[JIABHBIX MOJTPYMI C YYETOM CTPOEHUS UX aTOMOB;

KJ1acCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTraHWYECKHE BEIIECTBA,
XUMUYECKHE peakiuu (M0 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PEaKIuu
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO U3MEHEHHUIO CTEIEHEW OKHUCIICHUS
XUMHUYECKUX IJIEMEHTOB);

XapaKkTepu30BaTh (OMHUCHIBATH) OOIMME U CHENUPUIECKUE XUMHUYECKUE
CBOWCTBAa NPOCTBIX M CJOXKHBIX BEIIECTB, MOATBEPKAAsl OIMHCAHUE
npuMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIUK;

COCTaBIIATh YPAaBHEHUS BJEKTPOJIUTUYECKOW JHCCOLMAIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE M COKPAILEHHBIE YPABHEHHUS PEAKIIUI HOHHOTO



oOMeHa, ypaBHEHHUs pEaKlMi, TMOATBEPKIAIOIINUX CYyIIECTBOBAHUE
TeHETHYECKOU CBSI3U MEXY BEIIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX — PEAKIIUN
MOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHca 3THX PEaKIInii;
MIPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHWS,
BO3MOXXHOCTH TPOTEKAHUS XWMUYECKHX TMPEBpPALIEHUNH B Pa3TUYHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MAacCOBYIO [IOJIFO XHUMHYECKOTO JJeMeHTa 1o (GopMysie COCIMHCHWS,
MacCOBYIO JIOJIIO BEIIIECTBA B pACTBOPE, TPOBOUTH PACUETHI MO YPABHEHUIO
XUMHUYECKOUN peaKilni;

coOJTI01aTh TIpaBuJIa MOJIb30BAHMS XUMUYECKON TTOCYI0M B Ja00paTOPHBIM
o0OpysOoBaHMEM, a TakXkKe TMpaBuia OOpallleHUsi C BEHIECTBAMHU B
COOTBETCTBUM C HWHCTPYKIIMSIMH TI0 BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OTBITOB MO MOTYUYECHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(aMMHaKa U yrieKucioro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KAaYeCTBEHHBIN COCTAB Pa3TUIHBIX
BEIIIECTB. PACMO3HABATH OMBITHBIM IyTEM XJIOpUI-, OPOMHI-, HOIUI-,
kapOoHat-, docdar-, cunmkar-, cyiabdar-, THIAPOKCHUI-UOHBI, KaTHOHBI
aMMOHMSI U HMOHBI W3YYEHHBIX METAJUIOB, MPUCYTCTBYIOUIUME B BOJHBIX
pacTBOpax HEOPTraHUYCCKUX BEIICCTB;

MPUMEHSTH OCHOBHBIC OTIEPAIUU MBICIIUTECIILHOMN NEITEILHOCTH — aHATIN3 U
CHUHTE3, CpaBHEHHE, 0000IIEHHE, CUCTeMAaTH3alIUIO0, BHISIBJICHUE MPUYMHHO-
CJIEICTBEHHBIX CBSI3€U — JJI1 U3YYCHHS CBOWCTB BEIECTB M XUMHUYECKUX
peakiMii, eCTECTBEHHO-Hay4YHble METOAbl TO3HaHUSI — HaOJOICHHE,
U3MEpEHUe, MOJICIMPOBaHUE, SKCIIEPUMEHT (pEeaibHbIA U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KosnyecTBO 4acoB
Ne HaumenoBaHue pa3jieiioB u JuiekTpOoHHBIE (UG pPOBbIE)
n/n TeM NPOrpaMMbl Bcero Konrpoarnrie TpakTieckne o0pa3oBaTe/bHbIE PeCypChbl
padoTsbI padoThI
Paszgea 1. [lepBoHayajibHbIe XMMUYECKHE MOHATHS
Xumusi — BaxHas 001acTh
L1 €CTCCTBO3HAHUS U 5 ) bu6nuoreka [JOK
MPAKTUYECKOU JIEATENBHOCTH https://m.edsoo.ru/7f41837¢
YeJI0BeKa
12 BemecTBa u xumMuieckue 15 1 bubmuoreka [JOK
peakuuu https://m.edsoo.ru/7f41837c
Nroro no pazaeny 20
Pa3nes 2. BajkHelilnne npeacTaBuTe I HEOPraHUYeCKUX BellecTB
21 Bosnyx. Kucnopon. [lonsitue 6 but6mmoreka [JOK
00 okcHuaax https://m.edsoo.ru/7f41837¢
9 Bognopona.llonstue o kucimorax 2 | | bubnnorexa [JOK
U COMAX https://m.edsoo.ru/7f41837¢
)3 Bopna. PactBopsl. [Tonsatue 06 5 0 1 bu6nuoreka [IOK
OCHOBAHUSX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCCHI 1 1 bu6mmorexa [IOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837¢
Hroro no pazngeny 30

Pasnen 3. llepuoanueckuii 3axon u [lepuoanyeckas cucrema xumudecknx 1eMeHToB /I. U. MengeneeBa. CTpoeHue aToMOB.
XumMnueckas cBsi3zb. OKMCINTEIbHO-BOCCTAHOBUTE/IbHbIE PeAKIINH




[lepuoanueckuii 3aK0H 1

31 [Tepuonnueckas cuctema 7 bu6mmorexa [IOK
XAUMUYECKHX djieMeHToB []. 1. https://m.edsoo.ru/7f41837¢
MenneneeBa. CtpoeHue atoma

12| O ; buGmorera LIOK

https://m.edsoo.ru/7f41837¢
BOCCTAaHOBHUTEJIbHBIEC PEAKIIUU
Hroro no pazneny 15 bubmorexa [IOK
https://m.edsoo.ru/7f41837¢
Pe3epBHOE Bpems 3 bubmorexa HOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME




9 KJIACC

KosunyecTBO 4acoB DJIeKTPOHHbIE
HaunMeHoBaHue pa3/iesioB U TeM undposbie
Ne ni/n P Konrtpoasnsie | IIpakTnueckue (1ubp )
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. BemecTBo 1 XMMU4eCcKHe PeaKINu
L1 [ToBTOpeHue u yriay6neHrue 3HaHUI 5 1 bubnuorexa [JOK
' OCHOBHBIX pa3JIejoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnmorexa [JOK
' peakuuii https://m.edsoo.ru/7f41a636
13 DIEKTPONUTHYECKAs AUCCOLIMALIMSL. ? 1 bubnnorexa HOK
' XHUMHUUYECKUE PEAKLUU B paCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTasibl M X cOeIMHEHHS
21 OO01mas XxapakTeprucTHKa XUMHUECKUX 4 1 bubnuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO6mras XxapakTepruCTUKa XUMHIECKIX
2.2 anemeHToB VIA-rpynnsl. Cepa u eé 6 brbmmorexa [TOK
' PyHHbL. -P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO6mias XxapakTepuCTUKa XUMHUECKUX
23 aneMeHTOB VA-rpymmsl. A3ot, pochop u ux 7 1 1 bubmmorexa [TOK
' PYTHEL ’ P https://m.edsoo.ru/7f41a636
COCTMHCHHUS
OO01mas xapakTeprucTHKa XUMUYECKUX
2.4 snemeHToB [VA-rpynnsl. Yriepon u 8 2 bubmmorexa [TOK
' . py ' poA https://m.edsoo.ru/7f41a636
KPEMHHUI U UX COECTMHEHUS
Hroro no pazneny 25




Pa3sngen 3. Mera/uIbI M MX COeIMHEHUS

bubnuorexa [HOK
3.1 OO61ue cBoiicTBa METaNIOB 4 http6s: / /1(1)1.: dsoi_.[r(z 412636
bubnmotek K
3.2 Bakueiinme MeTaiuinl 1 UX COSIUHEHUS 16 htt:s://ri.:dsicl)_.[r(z/7f4la636
Uroro o pazneny 20
Pa3znen 4. Xumus u oKkpy:kamomas cpeaa
4.1 BemectBa 1 MmaTepuaibl B AKU3HU YEJIOBEKA 3 bubmorexa LOK
https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
Pe3epBHOE Bpems 3 bubmorexa HOK
https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68







IHOYPOYHOE INTAHUPOBAHMUE

8 KJIACC
Kouan4yecTBo yacos JIeKTPOHHBbIE
Jlara
Ne undposbie
Tema ypoka Kontpoasusl | IIpakTuyecku | H3YYeHH
n/n Bcero o0pa3oBaTte/ibHbIE
e padoThbI e padoThI A
pecypcsbl
| [Ipenmer xumuu. Posib XMMHUM B )KU3HU | bubnuoreka LIOK
yenoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
) [ToHsTHE O METOaX IMO3HAHUS B | bubnuotexa [JOK
XUMHHU https://m.edsoo.ru/ff0d227¢
[TpakTnueckast pabota Ne 1 «IIpaBuia
3 paboThl B 1a00paTOpUU U MPUEMBI | bubnuotexa [JOK
oOpareHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000py0BaHUEM
4 YucTteie BemecTBa U cMecH. CriocoOb! | bu6mmorexa [JOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26¢ca
[IpaxTuyeckas padora Ne 2
5 «Pa3nenenune cmeceil (Ha npumepe 1 Bubmmorexa LHOK
8 N PHMEP https://m.edsoo.ru/ff0d28c8
OUYMCTKU OBAPEHHOM COJIN)»
6 Bxoanas koHTpoJbHAs padoTa 1 1 bu6muoreka [IOK
bu6moreka [IOK
7 Ato oJe 1
TOMBL H MOJICKyIH https://m.edsoo.ru/ff0d2a6c
XUMHUYECKHUE JIEMEHTHI. 3HAKU
bu6mmorexa [JOK
(CUMBOJIBI) XUMHYECKHUX
8 s 1enerTon. [IPOCTEE 1 CHOKHLLE 1 https://m.edsoo.ru/ff0d2be8
1P https://m.edsoo.ru/ff0d2a6¢c
BEIeCTBa
9 ATOMHO-MOJIEKYJISIPHOE YUCHUE 1 bubnuotexa [JOK




https://m.edsoo.ru/ff0d2d50

3aKO0H ITOCTOSHCTBA COCTaBa BEILIECTB.

bubmuorexa [JOK
10 Xumunueckas Gpopmyna. BaieHTHOCTh
bopmy https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHYECKHX JICMEHTOB
1 OTHOcHTENNbHAS aTOMHAs Macca. bubmuoreka [JOK
OTHOCUTENBHAs MOJIEKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323¢
12 MaccoBas 10719 XUMHAYECKOTO bubnuotexa [JOK
3JIEMEHTA B COCAUHECHUU https://m.edsoo.ru/ff0d350c
13 KosnuectBo BemectBa. MoJib. bubnuorexa [JOK
Momnsipnas macca https://m.edsoo.ru/ff0d5230
14 du3nYecKre U XUMUYECKUE SBICHUS. bubmuoreka [JOK
XuMHYecKas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycnoBusi MIPOTEKaHUS bu6nuoreka [IOK
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MacChl BEIIECTB. bubmmoreka [JOK
XUMUYECKUE ypaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenust KoaudyecTBa, MacChl
17 BEIIIECTBA [0 YPaBHCHUSM bubmorexa HOK
B yp . https://m.edsoo.ru/ff0d5708
XUMUYECKUX PEAKIUN
Knaccudukanms XuMu4ecKux peakiui
18 (coe I/IH(I;HI/IH a3JI0KEHUS ’ Bubmmorexa [JOK
A P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, o0OMeHa)
M. B. JIoMOHOCOB — yU€HBIii-
19 sHuukioneauct. O6o0eHNE 1 bromorexa [OK
t AT, Hf https://m.edsoo.ru/ff0d40c4
cucTeMaTtu3alus 3HaHUM
Bo3agyx — cmech razos. CocraB
bub6moreka [JOK
20 Bo3ayxa. Kuciopon — sneMeHT u

IIPOCTOEC BEUIECTBO. O30H

https://m.edsoo.ru/ff0d448e




duznueckue 1 XUMUYECKHE CBOMCTBA

bubmoreka [JOK

21
KHCIOPOA (PeaKiiH OKHCIICHI, https://m.edsoo.ru/ff0d4614
ropenue). [TorsTue 06 okcuaax
CriocoO0sbI MOJTyYeHUsT KHCIIOPO/ia B
22 J1a00paTOPUH B MIPOMBIIIJICHHOCTH bubmorexa LHOK
paTop P ' https://m.edsoo.ru/ff0d497a
IIpumeHeHne kucnopoaa
TennoBoii 3¢ ekt Xumuaeckoit
” peaKLuy, IOHATHE O bubnuorexa LIOK
TEPMOXUMHUYECKOM YPABHEHHH, DK30- https://m.edsoo.ru/ff0d4790
Y DHJIOTEPMUYECCKUX PEAKITHSIX
TomnuBo (HedTh, yroiab U METaH).
24 3arpsi3HEHUE BO3yXa, CIIOCOOBI €ro bubmorexa [OK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
PEIOTBPAIICHHS
[Tpaxtrueckas padota Ne 3 o Teme
25 «ITonydenne u cobnpanue KuciIopoaa bubmorexa TIOK
y . p poa, https://m.edsoo.ru/ff0d4ae2
U3yYEHUE €r0 CBOMCTB»
2% Bonopon — anemeHT u nipocroe bubnuoreka [IOK
BelecTBO. Haxoxxnenue B npupoje https://m.edsoo.ru/ff0d4dd0
7 DuU3nUeCcKue U XUMHUYECKHUE CBOMCTBA bubnuorexa [JOK
Bojopoa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
28 [IpomexxyTouHast KOHTpOIbHAsI paboTa Bubmmorexa [IOK
p y p p https://m.edsoo.ru/ff0d4290
bubnuorexa [JOK
29 ITo € 0 KMCJIOTax U CO
T HCHOTAX 1 COMX https://m.edsoo.ru/ff0d50d2
30 CniocoOslI oTy4eHus BOAOPOia B bu6muoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
31 [TpakTiueckast pabota Ne 4 o Teme bubnuorexa [JOK

«Ilonyuyenue u cobupanue BOAOPO/Ia,

https://m.edsoo.ru/ff0d4{42




W3Y4YEHUE €TI0 CBOMCTBY»

MomnsipHblii 00bEM ra30B. 3aKOH

bu6mmoreka [IOK

32
ABoraapo https://m.edsoo.ru/ff0d542¢
Brruucienus o0néMa, KOJIMYeCTBa

33 BellleCcTBa ra3a Io €ro M3BECTHOM bubmmorexa TIOK

B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIECTBA WK 00BEMY
Brruncnenust 00EMOB ra3os o

34 aBHCHMIO peaKIIMM Ha OCHOBE 3aKOHA bubmorexa LHOK
ypas PeaKIiH i hitps://m.edsoo.ru/f0d5708
00BEMHBIX OTHOIIIEHHI ra30B
duznYecKre 1 XMMUYECKHe CBOMCTBA bubmuoreka [JOK

35
BOJBI https://m.edsoo.ru/ff0d587a

16 CocraB ocHoBanwuii. [Tonstue 06 bu6nuoreka [IOK
HHAUKATOpax https://m.edsoo.ru/ff0d59¢2
Bona kak pactBopuTes.

37 Hacrimmennble 1 HeHACHIIIEHHEIE bubmuoreka [JOK
pacTBopbl. MaccoBasi 0Jisl BELIECTBA B https://m.edsoo.ru/ff0d5b40
pacTBope
[IpakTuyeckas padora Ne 5 o reme

13 «IIpuroToByiieHrE PaCTBOPOB C bubmmoreka [JOK
onpeAeseHHON MacCOBOM J101eH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIICCTBAY
O0001IenrEe 1 CHCTEMATH3ALIUS

39 3gaHuH 110 Teme «Kucmaopona. Bomopon bubmmorexa LIOK

PO BOAOPOL. https://m.edsoo.ru/ff0d6342
Bongay»

40 Oxkcupsl: cocTaB, KiaccupuKanus, bu6moreka [JOK
HOMEHKIIATypa https://m.edsoo.ru/ff0d664e

A1 [TonmyyeHue u XUMHUYECKHE CBOMCTBA bubnuorexa [JOK

KHCJIOTHBIX, OCHOBHBIX 1 aM(i)OTepHBIX

https://m.edsoo.ru/ff0d664e




OKCHJIOB

4 OcHoBaHHsI: COCTaB, KJIacCU(UKALINSA, bu6mmoreka [IOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [TomyuyeHue u XUMHYECKUE CBOMCTBA bubnuotexa [JOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, knaccudukarus, bu6mmorexa [JOK
44
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 [TonyuyeHne U XMMUYECKUE CBOMCTBA bu6nuorexa IIOK
KHMCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpennue): HOMEHKIATypa, bubnmoreka [JOK
46 CIOCOOBI MOJYYCHUSI, XUMUYECKHE https://m.edsoo.ru/00ad947
CBOIicTBa 4
[IpakTuyeckast padora Ne 6. Pemenune
bu6mmoreka [JOK
SKCTICPUMEHTAIBHBIX 3a71a4 110 TEME
47 https://m.edso0.ru/00ad9b7
«OCHOBHBIE KJTaCChl HEOPTAHUUYECKHUX .
COCIUHEHUI B
bu6moreka [JOK
['eHeTnyeckas cBsI3b MEXKY KilaccaMu
48 . https://m.edsoo.ru/00ad9a5
HEOPTraHWYECKUX COCTMHEHUI 0
O00011eHNe U CUCTEMATU3ALIIS bubmiorexa [JOK
49 . https://m.edsoo.ru/00ad9cb
3HAHUH
2
O00011eHre U CUCTEMAaTU3 AL bu6moreka [JOK
50 3HaHu# 1Mo TeMe" OCHOBHBIE KJIACCHI https://m.edsoo.ru/00ad9el
HEOPraHUYECKUX COEANHEHNN" a
IlepBble MONBITKY KJIaCCU(PUKAIHI
P ¢ bubmuoreka [JOK
51 XHMHYECKHX 3JIeMeHTOB. [loHsTHE O

I'pyIIiax CXOAHbIX 3JICMCHTOB

https://m.edsoo.ru/00ad9ffa




[lepuoauyueckuii 3aK0H U

bu6mmoreka [JOK

52 [lepuoanueckas cucteMa XUMHYECKUX https://m.edsoo.ru/00adas52
snemenToB 1. Y. Menaeneena c
bu6moreka [JOK
53 Ilepuoapl, rpynibl, HOATPYIIIILI https://m.edsoo.ru/00adas52
Y
bu6mmoreka [JOK
Ctpoenne atomoB. CocTaB aTOMHBIX
54 https://m.edsoo.ru/00ada34
sanep. N3oTomnsl )
CtpoeHue 31IeKTPOHHBIX 000104eK bub6muoreka LIOK
55 aToOMOB 3JIeMeHTOB [leproanyeckoit https://m.edsoo.ru/00ada6b
cuctemsl /. 1. MeHnaeneeBa c
XapakTeprucTuKa XUMHIECKOTO
bu6morexa [JOK
3JIEMEHTA TI0 €TI0 MOJI0KCHHUIO B
56 . https://m.edsoo.ru/00ada82
[Tepuoanueckoii cucreme /1. U. 4
MenneneeBa -
3nauenue [lepuonnyeckoro 3aKkoHa
bu6mmoreka [JOK
TSl pa3BUTHS HAYKH U PAKTHKU. J].
57 e https://m.edsoo.ru/00ada96
N. MenaeneeB — y4€HbIH, ITe1aror 1 .
rpakaHuH B
bub6moreka [JOK
DJIEKTPOOTPULIATEIILHOCTh AaTOMOB
58 https://m.edsoo.ru/00adaab
XAUMUYECKHUX DJICMESHTOB g
bu6mmoreka [JOK
59 HNonnas xumMu4ueckas CBs3b https://m.edsoo.ru/00adac3
4
bu6moreka [JOK
KoBanentnas nonsipHasi XuMu4ecKas
60 https://m.edsoo.ru/00adaab

CBA3b

8




KoBanentnas HCIMOJISIpHAd XUMHUYCCKas

bu6mmoreka [IOK

61 1 https://m.edsoo.ru/00adaab
CBS3b
9
bu6mmorexa [JOK
62 HroroBasi KOHTpoOIbHAs paboTa 1 https://m.edsoo.ru/00adb48
6
bu6mmoreka [JOK
63 CTelneHs OKUCIIEHUS 1 https://m.edsoo.ru/00adae2
8
bu6mmoreka [JOK
OKUCINTEBFHO-BOCCTAHOBUTEILHEIE
64 1 https://m.edsoo.ru/00adb07
peakuun p
bu6mmoreka [IOK
65 OKUCINUTEIN U BOCCTAHOBUTEIN 1 https://m.edso0.ru/00adb07
6
. bub6mmorexa [JOK
P . 0600
66 CSCPBHBIM YPOK. LDODILCHHIE 1 | https://m.edsoo.ru/00adb33
cUcTEMATU3alNs 3HAHUI .
. bu6mmoreka [JOK
PesepBuEIil ypok. O000IIIEHNE U
67 p yp \1'11 1 https://m.edsoo.ru/00ad9cb
cucTeEMAaTU3alnsI 3HaHUI 5
68 PesepBHblii ypok. O60011eHNE U | bubnuorexa [JOK
cUCTeMaTHu3aus 3HaHUHN https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME




9 KJIACC

Kosn4yecTBo yacos DJIeKTPOHHbBbIE
Jlara
Ne ungponbie
Tema ypoxa KonTpo/bHbI IIpakTHYecKHn H3Yy'i€eHH
n/n Bcero oOpa3oBaTe/ibHbIE
e padoThbl e padoThbl A
pecypchl
Ilepnonnueckuil 3aKOH.
but6mmoreka [IOK
IIepuonnueckas cucrema
1 1 https://m.edsoo.ru/00adb59
XHMUYECKUX deMmenToB /. M. .
Menieneepa -
3aKOHOMEPHOCTH B U3MEHEHUU bubnuoreka [IOK
2 CBOWMCTB XMMHUYECKHUX DJIIEMEHTOB 1 https://m.edsoo.ru/00adb6b
HEPBBIX TPEX TIEPUOIOB 6
bu6mmoreka [IOK
Knaccugukarnus 1 HOMEeHKIaTypa
3 1 https://m.edsoo.ru/00adb7e
HEOPTaHMYECKUX BEIICCTB 5
. bu6mmoreka [IOK
Bubl XuMHU4eCKON CBS3H U TUIIBI
4 . 1 https://m.edsoo.ru/00adbac
KPUCTATMYECKHUX PEHIETOK 6
5 BxoaHas koHTpoabHAsA paboTa 1 1
bubmuotexa [JOK
Krnaccudukanus XuMHIECKUX I
6 o 1 https://m.edsoo.ru/00adbcb
peaKIui Mo pa3IMYHBIM MTPH3HAKAM 0
[ToHsiTHE O CKOPOCTH XMMHYECKOM bubnmoreka [JOK
7 peakuuu. [ToHSITHE O TOMOTE€HHBIX 1 1 https://m.edsoo.ru/00adbe9
reTepOTreHHBIX PEeaKIHUIX a
[TonsiTHE O XUMUYECKOM bubmuorexa [JOK
8 paBHOBecuH. DAKTOPHI, BIUSIONINE 1 https://m.edsoo.ru/00adc28

Ha CKOPOCTH XHUMHYISCKOMN p€akuuu u

C




TIOJIOKECHUEC XUMHUYCCKOI'O
paBHOBECHS

OKHCIUTEITBHO-BOCCTAaHOBUTEILHBIC

bu6mmoreka [JOK

3HAHUU IO TEME

9 https://m.edsoo.ru/00adcad
peaKIuu
e
Teopust 3MEKTPOIUTHUECKON bubnuoreka [JOK
10 nucconuanui. CUIBHBIE U clIa0bIe https://m.edsoo.ru/00adcd6
3IIEKTPOJIUTHI 8
bu6mmoreka [IOK
11 HonHbIe ypaBHEHHS peaKkuil https://m.edsoo.ru/00add44
8
XUMHYECKHE CBOMCTBA KUCIIOT U
. . bubmuoreka [JOK
OCHOBAHUH B CBETE MPEACTABICHUI
12 . https://m.edsoo.ru/00add5d
00 2JIEKTPOIUTUYECKON g
IYCCOLIMAIIUNA -
XuMH4YecKrue CBOMCTBA COJIeH B bubmuorexa [JOK
13 CBETE TPEJCTABICHUH 00 https://m.edso0.ru/00add8b
AIEKTPOIUTHIECKON JUCCOIHAIIIHI 2
bu6mmoreka [JOK
14 [TonsiThe o runmponuse conen https://m.edsoo.ru/00add9d
4
bu6mmoreka [JOK
O00011eHIE U CUCTEMATHU3AIH
15 IEI 1 https://m.edsoo.ru/00addd
3HAHUMI
2
ITpaxkTrueckas padora Ne 1.
16 «IE)CIHGHI/IG 31<cnpe NMEHTAITHLHBIX buGmorexa ITOK
p https://m.edsoo.ru/00addbfa
3a1aud»
17 O0001IeHNE U CUCTEMATU3ALIHS bubmuoreka [JOK

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




«ONEeKTPOIUTHUYECKAs TUCCOLIUALIUS.
XuMUYecKre peakliii B pacTBOPax»

(=)

OOm1ast XxapaKTepUCTHKA TraJIOTeHOB.

18 X €CKHE CBOMCTBA HAa IpUMEpE bubmmorexa LIOK
UMUYECKHE CBOMCTBA HA II
pHMEp https://m.edsoo.ru/00addfe2
XJiopa
Xnoposogopoxa. CossiHast KMCIIOTa, bubnuoreka [JOK
19 XUMHUUYECKHE CBOMCTBA, IOJyYEHUE, https://m.edsoo.ru/00adel10
[PUMCHCHUE 4
[TpakTuueckast pabota Ne 2 o Teme bubnuorexa [IOK
20 «ITonmyueHnue CONIHOM KUCTOTHI, https://m.edsoo.ru/00ade34
H3y4EHHUE €€ CBOUCTBY» 8
Brruucnenust mo ypaBHEHUSIM bu6nmoreka [JOK
21 XMMHYECKHUX PEAKIUi, €CITU OAUH U3 https://m.edsoo.ru/00ade48
pEareHToB JIaH B U30BITKE 8
bubmmorexa [JOK
OO11as xapakTepUCTHUKA SJIEMEHTOB
22 https://m.edsoo.ru/00ade64
VIA-rpynist .
AnnotponHbie MOAU(UKAIIUU CEPBI.
P o N P . bu6mmoreka [JOK
Haxosxienue cepol U €€ coeAMHEHU I
23 . https://m.edsoo.ru/00ade64
B IpUpoJie. XUMUYECKHUE CBOWCTBA .
cephl a
CepoBoaopoJi, CTpOEHHE bubmorexa OK
24 P PO, €1p ’ . https://m.edsoo.ru/00ade80
($U3HYECKrEe U XUMHUYECKHE CBOMCTBA )
Oxcunpl cepbl. CepHast KHCIIOTA, bubnmoreka [JOK
25 (bu3HYEeCKue U XUMHYECKUE https://m.edsoo.ru/00adea2
CBOIICTBa, MPUMEHEHHE 8
26 XHUMHYECKUE PEaKIINH, JIEKAIIHIE B bubnuorexa LIOK

OCHOBC IMPOMBIIIJICHHOT'O crocoba

https://m.edsoo.ru/00adec8




MMOJIYyUCHUA CCpHOfI KHCJIOTHI.
XHUMUYECKOE 3arpsI3HEHUE
OKpYXarollei cpebl COeAMHEHUSIMU
cepbl

|

Brruncienne maccoBoil 1ol

bubmuorexa [JOK

27 https://m.edsoo.ru/00adec8
BBIXO/Ia MMPOIYKTa PEaKuu .
ITpomesxyTOoUHast KOHTPOJILHAS Bubmiorexa [JOK

28 P Y R https://m.edsoo.ru/00ae0el
pabora g
OO61rast XxapaKTepUCTHKA SJIEMEHTOB
VA-rpyIisL. Asor bu6mmoreka [IOK

29 py ' ’ https://m.edsoo.ru/00adeea
pacmipocTpaHeHue B MPUPOJIE, p
bu3HYECKre 1 XUMUIECKIE CBOMHCTBA -
Ammuak, ero pusnyeckue u bu6moreka [JOK

30 XUMHUUYECKHE CBOMCTBA, MOJy4YEHUE U https://m.edsoo.ru/00adf00
HpUMEHEHHE 4
[TpakTuueckas pabora Ne 3 o Teme bubnuorexa LIOK

31 «ITonyuenne ammMuaka, U3y4eHHE €ro https://m.edsoo.ru/00adf18
CBOICTBY 0

. bub6moreka [JOK

A3oTHas kuciora, e€ GusndecKkue u

32 . https://m.edso0.ru/00adf30
XAMHAYECKHE CBOICTBA 6
Hcnonb3oBaHre HUTPATOB U COJNEN
aMMOHUS B KQU€CTBE MUHEPAJIbHBIX bu6nuoreka [JOK

33 yaoopeHuii. XuMuueckoe https://m.edsoo.ru/00adf51
3arpsA3HEHUE OKPYKAIOLIEH CPeIbl 8
COEIMHEHUAMU a30Ta

34 doctop. Oxeun pochopa (V) u bubmuoreka [JOK




dbocdopnas kuciora, Guzndeckue u
XUMHYECKHE CBOWCTBA, MOJTyuYeHHE

https://m.edsoo.ru/00adf68a

Hcnonb3oBanue pocdatos B
Ka4eCcTBE MHUHEPAIBHBIX yI00pEHUH.

bu6mmoreka [JOK

35
3arpsi3HEHUE TPUPOTHON CPEIBI https://m.edsoo.ru/00adfc20
docharamu
VYrnepoa, pacupocTpaHeHuUE B
36 pu E e E)mnl?{ecxie Y XUMUYECKUE bubmmorexa LHOK
P P A<, https://m.edsoo.ru/00adfd9c
CBOMCTBA
Oxcuppl yriaepona, ux Gpusnueckue u
37 XHMHYECKHE CBOMCTBA. bubmuotexa [JOK
DKosiornyeckue npoOIeMsl, https://m.edsoo.ru/00adfebe
CBA3aHHbIE C OKcHIoM yriaepoaa (IV)
bu6mmoreka [JOK
38 VYroapHasg KUCIOTA 1 €€ COMU https://m.edso0.ru/00ae006
Y
[TpakTnueckas pabora Ne 4 o Teme
" bubmuoreka [JOK
[Tonyuenune yriaekucioro rasa.
39 https://m.edsoo.ru/00ae027
KauecTBennas peakius Ha .
kapOoHaT-HoH" B
[TepBoHauaNbHBIE TOHATHUS 00 bu6nuorexa LIOK
40 OPraHUYECKHX BEHIECTBAX KaK O https://m.edsoo.ru/00ac054
COCTMHEHUSX YIJIepoaa e
bu6mmoreka [JOK
41 Kpemuuii u ero coequHeHust https://m.edsoo.ru/00ae080
a
[TpakTrueckas padora Ne 5.
bu6mmoreka [IOK
42 Pemenne skcrieprMeHTaNbHBIX 3314

o TeMe «BaxHelime HeMeTaILIbl U

https://m.edso00.ru/00ac0bf2




UX COCIUHCHUA

OO1as xapakTepucTUKa
XUMHUNYCCKUX DJICMCHTOB —
METaJUIOB. MeTayuindyeckas CBA3b U

bu6mmoreka [JOK

43 https://m.edsoo.ru/00ae103
METaJTNYeCKasi KpUCTALTHIecKas .
pemérka. @u3nvecKre CBOMCTBA -
METaJIJIOB
XUMHYECKHEe CBOMCTBA METAJLJIOB. bubmuorexa [JOK
44 DIIEKTPOXUMUYECKUN PSITT https://m.edsoo.ru/00ael 15
HAIPSKEHUI METAIIIOB 6
O61ue cnocoObl MOTy4YeHUS
MetaiuioB. CruiaBel. Beraucienus mo bu6mmoreka [IOK
45 YPaBHEHUSM XUMUYECKUX PEAKLINM, https://m.edsoo.ru/00ael15
€CJIM OJIUH U3 PEarcHTOB COICPIKHUT 6
IPUMECH
bubmuorexa [JOK
46 [TonsiTHE O KOPPO3UK METAILIOB https://m.edsoo.ru/00ae127
8
bu6moreka [IOK
47 [Ilenounbpie MeTaAILITBI https://m.edsoo.ru/00ae14b
2
OKcHIBI M TUIPOKCHUIBI HATPUS U bubmmorexa TIOK
48 P P https://m.edsoo.ru/00ae14b
KaJIust
2
bu6mmorexa [JOK
[IlemouHO3eMENTbHBIE METAJIBI —
49 . . https://m.edsoo.ru/00ael5e
KaJIBIIMA U MarHui "
. bubmuorexa [JOK
50 Baxuerime coeTMHEHUS KaIbIUs

https://m.edsoo.ru/00ael Se




|oo

O06001IeHE ¥ cCUCTEMAaTH3aIMA

51 N
3HAHUHI
JKEcTKOoCTh BOIBI U CIIOCOOEI €6 Bubmiorexa [JOK
52 https://m.edsoo.ru/00ac188
yCTpaHEHUs 6
[TpakTnueckas padora Ne 6 o Teme bu6mmorexa IIOK
53 "KEcTKOCTL BOABI U METOJEI €6 https://m.edsoo.ru/00aelae
ycTpaHeHus" 8
bu6mmoreka [JOK
54 AnroMuHnn https://m.edsoo.ru/00aelc6
4
. bu6mmoreka [JOK
AmMoTepHbIe CBOWCTBA OKCUIA U
55 https://m.edsoo.ru/00aelc6
TUIPOKCHUIA 4
bu6mmorexa [JOK
56 Kenezo https://m.edsoo.ru/00ae1d8
6
bu6mmoreka [JOK
OKcHIBI, THIPOKCHIIBI H COJTH
57 https://m.edsoo.ru/00ae35¢
xenesa (I1) u sxenesa (III) p
58 O06001IeHE ¥ cCUCTEMATH3aIIUA
3HAHUH
ITpaxTnueckas padorta Ne 7.
bubmuorexa [JOK
Permenne skcriepiMeHTATBHBIX 33124
59 . https://m.edsoo.ru/00ae3de
o TeMe «Baxxnenmume MeTayuIbl U UX "
COEIMHEHUS -
60 Boruncnenus no ypaBHeHUsIM bubnuorexa LIOK

XUMHNYCCKHUX peaKHHﬁ, €CJIM OAUH U3

https://m.edsoo.ru/00ael75




pCareHTOB J1aH B U30BITKE HITU 0
COJICPKUT IpUMeECH. Berancnenus
MacCOBOH J0JIM BbIXO[a MPOIYKTa
peaKIuu
61 O000111eHIE U CUCTEMATHU3AIHI !
3HaHUHI
62 HToroBast KOHTpOJIbHAsA paboTa 1
63 BemectBa u matepuasi B | bu6mmoreka [JOK
IIOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3{50
bu6mmorexa [JOK
XHUMHYECKOE 3arps3HEHNE
64 . 1 https://m.edsoo.ru/00ae427
OKpYXKaroIlieu cpeabl 0
bu6mmoreka [JOK
Ponb xumuu B permennn
65 1 https://m.edsoo.ru/00ae427
AKOJIOTHYECKUX TTPOOIEM 0
. bu6mmoreka [JOK
PesepBHbIi ypok. O0001mIEHNE U
66 p yp 1H 1 https://m.edsoo.ru/00ae0d0
cUCTEMATU3aIMs 3HAHUN .
. bu6mmoreka [IOK
PesepBubIi ypok. O0001IEHHE U
67 p yp \],H 1 https://m.edsoo.ru/00adb33
cUCTEMATU3aIUs 3HAHUN .
. bu6mmorexa [JOK
PesepBubIil ypok. O0001IIEHHE U
68 p yp \I,H 1 https://m.edsoo.ru/00ad9cb
cUCTeEMATU3aIUs 3HAHUN 5
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

METOANYECKHUE MATEPUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU

HUHTEPHET






