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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 XMMHM Ha YPOBHE OCHOBHOIO OOIIEro o0Opa30BaHMs
COCTAaBJIEHA HAa OCHOBE TpEeOOBAHM K pe3yJbTaTaM OCBOCHHMS OCHOBHOM
o0pa3oBaTenbHON MPOrpaMMbl OCHOBHOT'O 00IIEro 00pa3oBaHMsl, MPEICTABIEHHBIX
B ®I'OC OO0, a Takke Ha OCHOBe (eaepalibHON padoyei mporpaMMbl BOCIIUTAHUS
U C YYETOM KOHUEMIMM TMPEenojaBaHusi y4dyeOHOro mnpeamera «XuMus» B
oOpa3zoBaTenbHbIX Oopranuzanusix Poccuiickoit @enepanuu.

[Iporpamma mo xuMuM AAE€T TPENCTaBICHUE O IENsIX, OOIIeW cTpaTreruu
oOy4eHHsl, BOCHUTaHUS W Pa3BUTHs OOYYAIOMIMXCA CPEJACTBAMU Y4YEOHOTO
npeamera, YCTaHABIIUBAET 00s3aTeNIbHOE MIPEAMETHOE COJIEpKaHHUE,
MpeayCMaTpuBaeT pPACHPENECICHUE €ro Mo KijaccaM M CTPYKTypHpPOBaHHE IO
pazjielaM M TeMaM MpOorpaMMbl MO XUMHUH, OMPEACISIET KOJIUYECTBEHHBIC U
KauECTBEHHbIC XapaKTEPUCTUKU coJIepKaHus, PEKOMEHTYEMYIO
NOCJEN0BATEIbHOCTh  U3YYEHHUS] XHUMHUU C YUYETOM  MEXKIOPEAMETHBIX H
BHYTPUIIPEIMETHBIX  CBS3€W, JIOTUKHM Y4eOHOro TpoIecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYarolmuxcs, ONpeAessieT BO3MOXHOCTH —MpeaMeTa Jid
peanuzaiuu TpeOOBaHUN K pe3ysbTaTaM OCBOEHUS OCHOBHOM 0Opa3oBaTEeIbHOMN
IpOrpaMMbl HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a TaKkkKe TPeOOBaHUM K
pe3ynbTaTamMm 00y4YeHHUS XUMUU Ha YPOBHE 1IeJIel U3y4deHHUs MpeMeTa U OCHOBHBIX
BHUJIOB Y4Y€OHO-IIO3HABATEIHON JIESITEIIBHOCTH OO0YYarolIerocsi Mo OCBOEHUIO
y4eOHOI0 COIepKAHUSI.

3HaHWE XWMHH CIIY>)KUT OCHOBOM Juisi (OPMHPOBAHUS MHPOBO33PECHHUS
oOydaromierocsi, ero MnpejcTaBiIeHU O MaTepUaTbHOM €IWHCTBE MHPA, BAKHYIO
poJib UrparoT (OpMUPYEMbIE€ XUMHEH NPEICTABICHUS O B3aMMOIIPEBPAIICHUSIX
SHEPrUu M 00 DBOJIIOIMU BEIIECTB B MPUPOJAE, O MYTIX PEIICHUS TJI00aTbHBIX
npo0JieM YCTOMYMBOIO Pa3BUTHUSI 4YEJIOBEUECTBA — CHIPHEBOM, DHEPreTUUECKOM,
MUIIEBON M SKOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3IpaBOOXPAHEHHUSI.

N3yuyeHnune xumuu:

CIOCOOCTBYET  pealiu3allid  BO3MOXKHOCTEW  JIIT  CaMOpa3BUTUA U
dbopMupoOBaHUS KYJIbTYphI TUYHOCTH, €€ 0011Iel 1 (QYHKIIMOHALHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHUPOBAHME MBIIIJICHUS U TBOPYECKUX CIIOCOOHOCTEH
oOy4Jaronumxcsi, HaBBIKOB HMX CaMOCTOSTEJIbHOM  y4yeOHOW  JIeITEbHOCTH,
AKCIIEPUMEHTAJIbHBIX M HCCIEOBATEIbCKUX yMEHUH, HEOOXOAMMBIX Kak B
MTOBCETHEBHOM JKMU3HH, TaK U B MPOPECCUOHAIBHOMN IeATEeIHHOCTH;

3HAKOMHUT CO CIEUU(PUKON HAYYHOTO MBINUICHUS, 3aKIaJbIBAET OCHOBBI
LIEJIOCTHOTO B3IJIsiAa HA €IMHCTBO MPUPOIBI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (OPMHUPOBAHUHN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIINUXCS;



crocoOcTByeT (OPMHUPOBAHHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAy4YHBbIM 3HAHUSIM, K IPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIaJ B HKOJIOTHYECKOE
0o0pa3oBaHUE 00YYAIOIITUXCSI.

JlanHble HampaBiieHHWs B OOyYEHMHM XUMHUU OOECHeUMBAIOTCS CIEHUPUKON
comepkaHusi  y4eOHOTO  mMpeaMeTa, KOTOPBIA  SBISCTCS  MEJaroruvecKu
aJanTUPOBAHHBIM OTpa)keHHeM 0a30BOM HAYKH XMMHUH Ha OMpPE/eIEHHOM dTare eé
Pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOI'O 0O0IIIET0 00Opa3oBaHUs OPUEHTHPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHUCTEMBl IMEPBOHAYAIBHBIX TOHSATHI XWUMHUHU, OCHOB
HEOPTraHWYECKOH XUMUHU W HEKOTOPHIX OTACIBHBIX 3HAYMMBIX IOHSTHUI
OpraHUYeCcKON XMMUHU.

CtpykTypa cojiepkaHusi MPOrpaMMbl MO XMUMHH CHOPMHpPOBAHA HA OCHOBE
CHUCTEMHOTO Toaxoaa kK e¢ m3ydenuio. CoJepikaHue CKIAABIBACTCS U3 CHCTEMBI
MOHATUH O XUMHUYECKOM DJIEMEHTE M BEIIECTBE U CUCTEMBI MIOHATHHA O XHMHUIECKOM
peakmmu. OO0€ 3TH CHUCTEMBI CTPYKTYPHO OPTaHW30BaHbI 10 TPHUHIIUITY
MOCJIEIOBATEILHOTO Pa3BUTHUSL 3HAHUN HAa OCHOBE TEOPETUUYECKUX MPEICTABICHUN
Pa3HOIO YPOBHS:

— aTOMHO-MOJICKYJIIPHOTO YUSHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanyeckoro 3akona J[. 1. MenieneeBa kak OCHOBHOT'O 3aKOHA XUMUWU;

— YYEHUS O CTPOCHHUH aTOMa U XUMHYECKOU CBSI3H;

— TpeICTaBleHUH 00 DIIEKTPOIUTHYECKOW JUCCOIMAIMM BEIIECTB B
pacTBOpax.

Teopernyeckne 3HAHHS PACCMATPUBAIOTCS HA OCHOBE HMITUPHUYECKHU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS TOCJIEIOBATEIHHO OT OJTHOTO
YPOBHSI K IPYTOMY, BBITIOTHSS QYHKIIUYA OOBSICHEHUS U MIPOTHO3MPOBAHKS CBOMCTB,
CTPOSHHUS M BO3MOXXHOCTEH MPAKTHUECKOTO MPUMEHECHHS U TIOJTyICHHS N3Y9aeMbIX
BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
IIPEJCTABJIEHUS] O XUMUYECKOM COCTABJISIOLIECH HAYYHOU KAPTUHBI MHUpA B JIOTUKE
e€ CHCTEeMHOW PHUPO/IBI, ICHHOCTHOTO OTHOIICHHS K HAYYHOMY 3HAHUIO U METOJIaM
MO3HAaHUS B Hayke. M3ydeHUE XUMUHU MPOUCXOIUT C MPUBIICUCHUEM 3HAHUN U3
paHee W3YyYCHHBIX YYEOHBIX MpeaMeToB: «OKpyKaroImui MUp»,

«buonorus. 5—7 kinacce» u «Pu3muKa. 7 Kiacey.

[Ipy wW3ydyeHHH XHUMHHM TPOWCXOAWT (HOPMHUPOBAHWE 3HAHWK OCHOB
XUMUYECKON HAayKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMWSI, MPAKTUYECKON
JeSTETLHOCTH YEJIOBEKA M KaK OJTHOTO U3 KOMITIOHEHTOB MUPOBOM KYJBTYpHI. 3a/1aua
y4eOHOTO TIPEIMETa COCTOUT B (POPMHUPOBAHUN CHCTEMbl XUMHUYCCKUX 3HAHUN —
BaKHEHITNX (PAKTOB, MOHATHIA, 3aKOHOB M TCOPETUICCKUX MOJI0KESHHUM, JOCTYITHBIX
00001IIeHniI MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B



NpuOOIEHN K HAy4YHBIM METOJIaM T[O3HAHUS TPU H3YyYEHUU BEIIECTB U
XUMHUYECKUX peakiuil, B (GOPMUPOBAHUM U PA3BUTUHU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHUU B Y4EOHO-TIO3HABATEIbHOW M Yy4eOHO-UCCIIEI0BATENbCKON
JeSTEIbHOCTH, OCBOCHHUM NPaBWJI 0O€30MacHOr0 OOpallleHusi C BEIIeCTBAMH B
MMOBCEIHEBHOM KU3HU.

[Ipu u3yyeHUu XMMHUU HAa YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHMs BaKHOE
3HaYEHHE MPUOOPENH TaKUE LU, KAK:

— (GOpMHpOBaHHE WHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa3oBaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIBHOMY MPHHITHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

—  HampaBJICHHOCTh OOYYEeHHMS HAa CHUCTEMAaTHYeCKOoe MPHOOIICHHUE
oOydJaronmxcsi K CamMOCTOSTEIbHOM MO3HABATENIbHON JEATEIbHOCTH, HAyYHBIM
METOJlaM TO3HaHUS, (POPMHUPYIOIIMM MOTHBAIMIO M PA3BUTHE CIIOCOOHOCTEH K
XMW,

— o0ecneueHne yCaoBU, CTOCOOCTBYIONIUX MPUOOPETEHUIO 00YUYaIOIITUMUCS
OMbITa PA3HOOOPA3HON NEATEIHHOCTH, MO3HAHUS M CaMOIIO3HAHUS, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOIIUX YHHUBEPCAIbHOE 3HAYCHUE JUIs
Pa3JIMYHBIX BUJIOB JEATEIbHOCTH,

— ((opmupoBanre oOmEeNd (QYHKIUOHAIBHOM H €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJE YMEHUU OOBACHITH U OICHUBATH SBICHUS
OKPYKAIOIIEr0 MHpA, UCIOJIb3Ys] 3HAHUS U ONBIT, MOJIYYEHHBIE NMPU H3yUYECHUU
XUMUH, IPUMEHSTh UX MPU PEIICHUH MTPOOJIEM B IIOBCETHEBHOM KU3HU U TPYIOBOU
NEeSATENbHOCTH;

— ¢opMmHupoBaHHE y OOYy4YarlIIUXCAd T'YMaHUCTHYECKHX OTHOIUEHUH,
MOHUMAaHUSl 1IEHHOCTH XHUMHUYECKUX 3HAHUWU JJI1 BBIPAOOTKH DKOJIOTHYECKH
11eJIeCO00PAa3HOr0 TOBENEHUsT B OBITY U TPYAOBOM JEATEIBHOCTH B LENIAX
COXPaHEHHMS CBOETO 3I0POBbS U OKPYIKAIOIIEH TPUPOTHOM CPELBI;

— pa3BUTHE MOTHBALMM K OOYYEHHIO, CIIOCOOHOCTEW K CAMOKOHTPOJIO U
CaMOBOCHHMTAaHUID Ha OCHOBE YCBOEHHMS OOILEYEIOBEUECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOdUIIs U HAMpPaBICHHOCTU JAIbHEUIIIETO
oOyJeHHUS.

OO611ee 4rciio 4acoB, OTBEACHHBIX VISl U3YUEHUSI XUMHUH Ha YPOBHE OCHOBHOTO
obmero oOpaszoBanwmsi, coctaBisieT 136 yacoB: B 8§ kimacce — 68 wacoB (2 yaca B
Henelno), B 9 kiacce — 68 yacoB (2 yaca B HEJICIIO).



COJAEPKAHUE OBYYEHUA

8 KJIACC

IlepBoHaya/ibHbIe XUMHYECKHE TOHATHUS

[Ipenmer xumuun. Ponb XMMUU B )KU3HHU YEIOBEKA. XMMHS B CUCTEME HAYK.
Tena u BemecTtBa. PU3NYECKHE CBOWCTBA BEIIECTB. ATPETATHOE COCTOSIHUE
BemiecTB. [loHsATHEe 0 MeTojax Mo3HaHMS B XUMHUU. UMCThIE BELIECTBA U CMECH.
CriocoObl pa3zesieHust CMecei.

ATOMBI ¥ MOJIEKYJIbl. XHUMHYECKHE BJIEMEHTbl. CHMBOJBI XUMHUYECKUX
sneMeHTOoB. [IpocThie U CloXKHbBIE BellleCTBA. ATOMHO-MOJEKYISIPHOE YUCHHE.

Xumudaeckast popmyna. BaTeHTHOCTh aTOMOB XUMHUECKHX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemlecTB. OTHOcHUTENbHAsE aToOMHasi macca. OTHOCUTENbHAsS
MOJIEKYJIsipHas Macca. MaccoBast 107151 XUMHUUYECKOTO AJIEMEHTA B COCTMHEHUMU.

KonunuectBo BemectBa. Moiib. ModsipHas macca. B3aumMocBsA3b KOJIMYECTBA,
MacChl M 4YHCJIA CTPYKTYPHBIX eAuHHI] BemiectBa. Pacuérel mo dopmynam
XUMUYECKUX COCTUHEHUH.

Du3NYEeCKUe U XMMHUUECKUE SBJICHUSA. XUMHUYECKasl peaKus U €€ MPU3HaKH.
3aKOH COXpaHEHMsS] MacChl BEIIECTB. XUMHUYeckue ypaBHeHus. Kiaccudukanus
XUMUYECKUX PEaKINil (COeMHEHUS, PA3JIOKEHUS, 3aMEeIlICHUs, 0OOMEHA).

Xumuueckuii IKCnepumenm

3HAKOMCTBO C XMUMHYECKON MOCYJ0H, MpaBuwiiaMu paboThl B J1abopaTopuu U
npuémMamMu oOpaleHus: ¢ J1abopaTopHbBIM 00OpPYAOBaHUEM, U3YUCHUE U OMUCAHUE
dbu3UYeCKNX CBOWCTB 00pa3lloB HEOPraHWYECKUX BEIIECTB, HAOJIOACHUE
dbu3nyeckux (MJIaBJIeHHWE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCAIMS BOJbI) U XUMUYECKUX (TOpPEHUE CBEUM, MPOKAIMBAHUE
METHOM TTPOBOJIOKH, B3aUMOJICHCTBHE Meja C KUCTIOTOW) SIBJICHUH, HaOII0JIeHUE U
OMKCAaHUE TPU3HAKOB MPOTEKAHUS XWMHUYECKHX peakiuil (pasziiokeHHe caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJOPUIOM Oapusi, pa3ioKEHHUE THUIPOKCH]IA
Menu (I1) mpu HarpeBaHuu, B3auMoOJICUCTBUE Keye3a ¢ pacTBopoM cosii meau (1),
U3Y4YCHHE CIOCOOOB pa3JesieHHs] CMECe: ¢ MOMOIIbI0 MarHuTa, (GuIbTPOBAHUE,
BbITIApUBAHUE, JUCTHWUISAIMA, XpoMaTorpadusi, MPOBEJCHNUE OUYUCTKH TOBApPEHHON
Colv, HaOJIOJEHWE W  OINKCaHWE  pEe3yJbTAaTOB  MPOBEACHHUS  OIbBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUS MAacChl, CO3JaHHE MOJENeH MOJIEeKYI
(ILIapoCTepIKHEBBIX ).

Baxnelue npeacTaBuTe/ M HCOPraHMYECKUX BELeCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kuciaopoa — 3neMeHT W MpoCToe
BemecTBO. Haxoknmenue kucimopoma B Tpupoie, (Pu3mdyeckne M XUMHUYECKUC
cBoiictBa (peakmuu ropenus). Oxcupawl. [Ipumenenme kucnopona. CrocoOsl



MOJIy4YeHUsI KHUCIIOpoAa B J1abopaTopud M TMPOMBINUIEHHOCTH. Kpyrosopot
Kuciopoza B mpupojae. O30H — auIoTponHas MOAU(PUKALIMS KUCIOPOa.

TemnmoBoii 3¢p¢heKkT XUMHUYECKON peakiuu, TEPMOXUMHUYECKHE YypaBHEHUS,
9K30- U HHAOTEPMHUYECKHE pEakUud. TOIUIMBO: yroidb M METaH. 3arpsi3HEHuE
BO3/lyXa, yCUIIEHUE MapHUKOBOTO 3 deKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — aneMeHT u mpoctoe BemecTBo. Haxoxaenue Bogopoaa B Ipupo/e,
du3nuecKre 1 XUMUYECKHe CBOMCTBA, MPUMEHEHHE, CIOCOOBI moTyueHus. Kuciots
U COJIH.

MousipHbIi 00bE€M Ta30B. PacuéTel 0 XMMHUYECKUM ypaBHEHUAM. Dr3ndeckue

cBoricTBa BOAbl. Boma kak pactBoputenb. PacTBOpEIL.

HacplieHHble M HEHACHIIEHHBIE PACTBOPHI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 10Ji BEIIECTBA B pacTBOpe. XUMUYECKHE CBOICTBA BOJibl. OCHOBaHMUSI.
Pone pacTBOpOB B IpHpOAE U B JKU3HU YesIoBeKa. KpyroBopoT BOJbI B IIPUPOJE.
3arpsi3HeHHE NPUPOIHBIX BOA. OXpaHa U OUYMCTKA PUPOIHBIX BOA.

Knaccudukanus Heopranmdeckux coenuHeHui. Oxcunbl. Kiaccuduxanuys
OKCUJIOB:  cojieoOpaszyroniue (OCHOBHBIE, KHUCJIOTHBIE, aM(oOTepHbIe) U
HecosneoOpasyromue. Homenknatypa okcujgoB. ®Pusnueckue U XUMHUYECKUE
CBOMCTBA OKCUIOB. [lonyueHune okcuaos.

OcHoBanus. Kiaccupukanus oOcHOBaHMM: IIETOYM U HEPACTBOPUMBIE
ocHoBaHus. HomeHknatypa ocHoBaHui. PU3NYECKHE M XWMHYECKHE CBOMCTBA
ocHoBaHui. [lomydyeHne OCHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kucnor. dusnyeckue u
XMMHUYECKUE CBOWMCTBA KHUCHOT. Psn axktuBHoctm metamnoB H. H. bekerosa.
[Tomy4yeHue KUCIoT.

Comu. Homenknarypa coneil. @U3N4ECKUE U XUMHUYECKUE CBOMCTBA COJIEH.
[Tomyuenue conen.

['eneTnueckas cBs3b MEXAY KilacCaMU HEOPTaHUYECKUX COSTMHEHUN.

Xumuueckuii IKCnepumenm:

KauyeCTBEHHOE OIPEEIICHHE COAECPKAHUS KUCIOpoJa B BO3AYXE, ITOIYUYEHUE,
coOuMpaHue, pacno3HaBaHWE M U3YYEHUE CBOWCTB KHUCIOpOAa, HaO0IeHHe
B3aMMOJICUCTBHSI BEIIECTB C KUCJIOPOJAOM U YCIOBUS BO3HUKHOBEHUSA U
npeKpalieHus ropeHus (moxapa), 03HakKoMJIEHUE ¢ 00pa3aMu OKCHUJIOB U OTIMCAaHUE
UX CBOMCTB, MTOJIy4e€HHE, COOMpaHKe, paclio3HaBaHUE U U3yYEHUE CBOMCTB BOJIOPOA
(ropenue), B3aumoneiictBue Bogopona c¢ okcugoM wmeau (II)  (Bo3zmoxkHO
UCII0JIb30BaHUE BUIEOMATEPUAJIOB), HAOIIOAEHUE 00Pa30B BEIIECTB KOJTUYECTBOM
1 Monb, ucciaenoBaHHE OCOOEHHOCTEH pacTBOPEHHS BEIIECTB C Pa3IM4YHON
PacTBOPUMOCTBIO, IPUTOTOBIIEHUE PACTBOPOB C OINPEAEIEHHON MAacCOBOM J0JEH
pPacTBOPEHHOIO BELIECTBA, B3aWMOJECHCTBUE BOJBI C METAUIaMU (HATpUEM u
Kaibl[ueM) (BO3MOXHO HCIOJb30BAHUE BHUJEOMATEPUAITIOB),



HCCIIEIOBAaHUE OOpa3lOB HEOPraHMYECKUX BEIIECTB pPAa3jMYHbIX KJIACCOB,
HaAOJI0ICHHEe U3MEHEHHUS OKPACKH MHIUKATOPOB B PAaCTBOPAX KUCIOT M IIEJIOYEH,
u3ydeHue B3aumoeicteus okcuna menu (1) ¢ pactBopoM cepHoOit KUCIOTHI, KUCIOT
C METAJUIaMH, pEaKIUi HEUTpaIu3aluu, MOJTyYEHHE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHME OJHOIO0 MeTaula JpPyTMM M3  pacTBopa COJIM, pEIICHHE
AKCIIEPUMEHTANIBHBIX 33/a4 N0 Teme «BaxHenmme kiaccbl HEOPraHUYECKUX
COCIMHEHUI.

IMepuoanueckuii 3akon u Ilepuoauveckast cucreMa XHUMHYECKHX
jementoB JI. U. MenpgeneeBa. Ctpoenne aroMoB. XMMHMYECKasi CBSI3b.
OxHcIANTEeIbHO-BOCCTAHOBUTEIbHbIC PEAKINHU

[lepBble TOMBITKM KIAacCU(PUKAMKU XUMUYECKUX dieMeHToB. [loHsTHEe O
Ipynmnax CXOJHBIX AJIEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMEIbHbIE METaJUlbl,
raJIOr€Hbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpblE 00pa3yroT aM(OTEPHBIE OKCUIBI
Y TUAPOKCHUJIBI.

[Tepnonnueckunt 3akoH. Ilepronnueckas cucreMa XUMHYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. KopoTkonepuoinas u JiuHHonepruoaHas popmsl [lepuoanueckoit
cucteMbl xuMmuueckux dneMeHtoB JI. M. MenneneeBa. llepumonsl m rpynmsl.
PU3NYECKUN CMBICIT TOPSIKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oTonsl. Dnextponsl. CtpoeHne
ANIEKTPOHHBIX ~ 000JI0YeK aToMOB TepBbIX 20 XUMHUYECKHUX  DIJIEMEHTOB
ITepuomnueckoit cucremnl [[. WM. MenneneeBa. XapakTepuUCTUKA XUMHUYECKOIO
3JIEMEHTA M0 ero noyioxeHuro B [lepuoanyeckoit cucreme /1. . Menaeneena.

3aKOHOMEPHOCTH H3MEHEHHUS paJnyca aTOMOB XUMHUYECKUX JIJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB I10 IPYyNIaM U IEPUOTAM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckoil CUCTEMbI XUMUYECKHUX
3JIEMEHTOB Ui pa3BuThs Hayku W npaktuku. J[. WM. MenneneeB — yd€Hbld u
rpaXIaHUH.

Xumnueckas cBs3b. KoBasieHTHas (MOJsipHass W HEMOJSpPHAs) CBS3b.
DIIEKTPOOTPULIATETBHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBSI3b.

Crenenbp  okucieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Tponecchl OKUCHEHUSI U BOCCTAaHOBJIEHU. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepuMenm:

U3y4YeHHe OO0pa3loB BEUIECTB METAUIOB M HEMETAUIOB, B3aUMOJICUCTBHE
TUIPOKCUAA LHMHKA C PACTBOPAMHM KHUCJIOT W IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPBl  OKHUCIHUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEAKIIM
(ropeHue, peakiuu pa3noKeHusl, COSUHEHHUS).

Mesicnpeomemmuuie céa3u



Peanuzanus MeXNpeaIMETHBIX CBA3CH NpPU M3YYEHUM XMMHHM B 8 Kiacce
OCYUIECTBJISIETCSL 4Yepe3 HCIOJb30BaHHE KaK OONIMX €eCTEeCTBEHHO-HAYUYHbIX
NOHATUN, TAK W MOHATHUH, SBJIAIOLIIUXCS CUCTEMHBIMU ISl OTAEJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO [IUKJIA.

OO1Iue ecTecTBEHHO-HAYUYHbIE MOHATHA: HAYyYHBIA (akT, TUMOTE3a, TEOPHUs,
3aKOH, AaHaJlW3, CHUHTE3, KiacCU(UKAIUA, TEePUOJUYHOCTh, HAOIIO/CHNUE,
AKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBICHUE.

®u3uka: MaTepusi, aTOM, IIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIU, U30TOIIHI,
PaZMOaKTUBHOCTb, MOJIEKYJa, AJIEKTPUYECKUHU 3apsiji, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHME BEIIECTBA, ra3, (PU3WYECKUE BEIWYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IIAHETHI, 3BE31bI, COoMHIIE.

buonorus: poTocunTes, AbIXxanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaAIIbI, TOPHBIEC TTOPOJIbI, TTOJIE3HBIC
HCKONIaEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XuMHYeCKas peaKkuus

[lepnonmueckuit 3akoH. [leproanueckas cucremMa XUMHYECKUX JIEMEHTOB /.
N. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHUH CBOMCTB
XUMHYECKHUX DJIEMEHTOB IIEPBBIX TPEX NEPUOIOB, KAJIM, KAIbLUA U UX COCIUHECHUN
B COOTBETCTBUM C IIOJIOKEHUEM DJJeMEHTOB B llepuoanueckon cucreme H
CTPOCHHUEM HX aTOMOB.

CrpoeHne BemiecTBa: BHABI XUMHUYECKOW CBSI3U. THNBI KPUCTALIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUINA KPUCTAJUIMYECKON PEMIETKH U
BHJla XUMHYECKOU CBS3H.

Krnaccudukanus v HOMEHKJIaTypa HEOPraHMYECKHX BEIECTB. XUMHUECKHE
CBOMCTBA BEUIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJAcCaM HEOPraHUYECKHUX
COEMHEHNI, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanys XuMHYECKUX PEaKIMi MO pa3InyHbIM IpHU3HAKaM (10 YUCITY
M COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, IO TEIJIOBOMY 3(PQeKTy, Io
M3MEHEHUIO CTETEHEN OKMCIEHUS XUMHUYECKHX 3JIEMEHTOB, MO 00paTUMOCTH, 1O
YYACTHIO KaTanu3aropa). JK30- U SHAOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUUYECKHUE
YPaBHEHUSL.

[lonsiTue O CKOPOCTH XUMHUYECKOM peakuuu. lloHsTHE 00 OOpaTUMBIX U
HEOOpaTUMBIX XMMHUYECKUX peakiusx. [IoHATHe O rOMOreHHBIX U TeTepOTreHHbIX
peakuusx. [lonarue o karanmse. [lonsTre 0 xXuMuueckom paBHoBecuu. DaKTOPHI,
BIMAIOIIME HAa CKOPOCTh XHMHUYECKOW pEaKUUU U IOJOKEHUE XUMHUYECKOTO
PaBHOBECHSI.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE — pEaKLMU,  JJIEKTPOHHBIA  OanaHc
OKHCJIUTEIBHO-BOCCTAHOBUTENbHOW  peakiuu.  CocTaBieHue  ypaBHEHUU



OKHCJIUTENbHO-BOCCTAHOBUTEBHBIX ~ PEAaKIMl C  HMCIOJb30BAaHUEM  METOJA
AJIEKTPOHHOIO OaJiaHca.

Teopus 37EKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIMTHI.
Kartnonbl, aHrMOHBI. MeXaHHW3M JAMCCOLMALMKA BEIIECTB C Pa3IMYHbIMH BHUIAMH
xuMHuueckoi cBs3u. CreneHs nucconuanuu. CuiabHbIE U cl1a0bIe 3JIEKTPOIIUTHI.

Peakuuy noHHOr0 oOMeHa. Y ciI0BUs NPOTEKaHUS peakluii HOHHOIO OOMeEHa,
IIOJIHBIE M COKpAalEHHBbIE HMOHHBIE YypaBHEHHs peakuuid. CBoiicTBa KHUCIOT,
OCHOBAHMI U COJIEH B CBETE MPEACTABICHUMN 00 3IEKTPOJUTUUECKON JUCCOLIMALIMH.
KauecTBeHnbIe peakiuu Ha HOHBI. [IoHATHE O THApONIM3E CONE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISAMU KPUCTAJUIMYECKHX PEIIETOK HEOPTraHWYECKUX
BEIIECTB — METAJUIOB M HEMETauIoB (rpadura M ammasa), CIOKHBIX BEIIECTB
(XxJopuaa HaTpus), KCCIIEJOBAHUE 3aBUCUMOCTH CKOPOCTU XUMHYECKOU PEAKIIUU OT
BO3JCHCTBHUS  pa3iMuYHBIX  (PAKTOPOB, HCCIEIOBAaHHE AIIEKTPONPOBOJIHOCTU
PacTBOPOB BELIECTB, ITpoIieCcca JUCCOLMALMY KUCIIOT, IIEJI0UEH U cosel (BO3MOKHO
HCIIOJIb30BAaHUE BHJIEO0 MAaTEpPHUANIOB), IMPOBEACHHE OIBITOB, HWILTIOCTPUPYIOLIUX
MPU3HAKKM TPOTEKaHUs peakuuid HOHHOro oOMeHa (oOpa3oBaHHME OCaJKa,
BBbIJIEJICHHE Ta3a, OOpa3oBaHHE BOJbI), OIBITOB, WJUIIOCTPUPYIOLUIUX MPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUM (TOpeHHe, peaklud pas3lIoKEeHUs,
COCIMHEHHMsI), PpACIIO3HABAHUE  HEOPraHWYECKUX  BEIIECTB C  IOMOUIBIO
KAueCTBEHHBIX PEAKIM HAa HOHBI, pEHICHUE SKCIIEPUMEHTATBHBIX 33/1a4.

Hemeranibl 1 X COeAMHEHUS

OO6miass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHMS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (u3NYECKHue CBOMCTBA MPOCTHIX
BEILIECTB — TAJION€HOB. XMMUYECKHE CBOMCTBA HA IIPUMEpPE XJIopa (B3aUMOJIECTBUE
C MeTajulaMH, HeMeTalaMH, Lienoyamu). XiopoBoaopod. CossiHas KHUCIOTa,
XMMHUYECKME CBOMCTBa, IIOJIy4YE€HUE, TMpUMEHEHue. JleiicTBue Xxjopa W
XJIOPOBOJOPOJAa Ha OpraHU3M 4eJIoBeKa. BakHelre XJIOpHUIbl U UX HaXO0XKIECHUE B
OpUPOJE.

O6mas xapaktepuctuka 31eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEepHbIe CTENEeHU OokucieHus. CTpoeHue M (pu3nueckue CBOMCTBA
MPOCTHIX BEIIECTB — KUCJIOPOAA U Cepbl. AJUIOTPONHbIE MOAU(PUKALNU KUCIOPOAA
U cepbl. XUMUYEeCKue cBOMCTBa cepbl. CepoBOIOpOM, CTpOEHUE, (PU3MUECKHE U
XUMHUYecKue cBoMcTBa. OKCHIBI Cepbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
CepHas kucnoTa, pu3ndeckue 1 XMuMUYECKre CBOMCTBA (00IME KaK MPeACTaBUTEINS
KJlacca KHUCIOT U crenududeckue). XUMHUUECKHE PEaKIUH, JIeXKaIlue B OCHOBE
MIPOMBIIIUICHHOTO CMoco0a TMOJYyYeHHUs] CEpHOM KHCIOTHL. [IpuMmeHeHue cepHoit
KUCIOTHL. COMM CEpHOM KUCTIOTHI, KAUECTBEHHAs PEaKIIMs Ha



cynabdaTt-uoH. HaxoxzaeHue ceppl U €€ COEIMHEHUH B Npupoae. XUMHUECKOE
3arpsi3HEHHE OKPYXKAIOMIeH cpefbl COCAMHEHHMSIMU cepbl (KUCIOTHBIE JOX]IH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OO6miast xapaktepuctuka 35eMeHTOB VA-Tpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHs. A30T, PacCHpOCTPaHEHHE B IPUPOJIE,
dusnueckre U xumMuueckue cBoiictsa. KpyroBopor a3ora B npupojie. AMMHAK, €ro
du3nUecKre 1 XUMUYECKHUEe CBOMCTBA, MoJydyeHue u npuMeHeHue. Coiau aMMOHUS,
uX pu3NUeCcKre U XMMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakius Ha
MOHBI aMMOHUS. A30THasi KUCJIOTa, €€ MOJy4eHHe, (PU3UYECKHEe M XUMUYECKUE
cBOMcTBa (0OIIME KakK TPEACTaBUTENs Kiacca KUCIOT U ChenupuyecKue).
Hcnonb3oBaHre HUTPATOB U COJIEH aMMOHHMSI B KA4ECTBE MUHEPATIbHBIX YI0OpEHU.
XHMMHYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpeibl COCIMHEHUSIMH a30Ta (KUCIOTHBIE
JOKM, 3arpsA3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Pocdop, aIOTPONHBIE
Moaudukamuu docdopa, pusnueckue U xumuueckue cBoictea. Okcup dochopa
(V) u dochopras kuciora, Qu3MUECKUEC W XUMHUYECKUE CBOWMCTBA, IMOJTyYeHHUE.
Hcnonb3oBanue ¢pocdaToB B KAUECTBE MUHEPAIbHBIX YI00pEHUH.

OObmias xapakrtepuctuka 31eMeHTOB [VA-rpynmnbl. OcOOEHHOCTH CTPOECHMS
aTOMOB, XapaKTEpPHbIE CTENIEHN OKHUCIICHUA. Y TIEPOJ], AJUIOTPOIHbIE MOJAU(PUKALINH,
pacupocTpaHeHue B MPUPOAE, PU3NUECKHE U XUMUYECKHE CBOMCTBA. AlcopOLHms.
Kpyrosopor yrinepoga B mnpupone. Oxcuabl yriepona, ux (usnueckue u
XUMUYECKUE CBOMCTBA, JEWCTBUE HAa JKUBBIC OpPraHU3MBbI, [OJYYEHUE H
npUMEHEHUE. DKOJIOTHYECKHEe MPoOJieMbl, CBsi3aHHbIe ¢ OkcuoMm yriepoaa (IV),
TUIIOTE3a TJIO0AJIBHOTO MOTEIUICHUS KJIMMaTa, MapHUKOBBIA 3(dQekT. YrojabHas
KHCIIOTa U €€ COJM, UX (PU3NYECKHEe UM XMMHYECKHE CBOWCTBA, MOJy4YEHHE U
npuMmeHnenue. KauecTBeHHas peakuusi Ha kapOoHar-uoHbL. Mcnonb3oBaHue
KapOOHATOB B OBITY, METUIIMHE, TPOMBIIIJICHHOCTH U CETbCKOM XO3UCTBE.

[lepBoHavasIbHBIE MTOHATHA 00 OPTraHUYECKUX BEIIECTBAX KAK O COCAMHEHUSIX
yraepoja (MeTaH, 3TaH, 3THIIECH, alleTUJIEH, 3TAHOJ, TTTULUEPHH, YKCYCHAsI KUCIIOTA).
[IpupoaHble HMCTOYHUKH YIJIEBOJOPOAOB (Yrojib, MPUPOIHBIN Ta3, HEPTH),
NPOAYKTHI WX TepepaboTku (OCH3MH), UX POJb B OBITY M MPOMBIIIICHHOCTH.
[TonsiTie 0 OMOJIOTMYECKN Ba)KHBIX BEIIECTBAX: XKUPAX, OENKax, yriaeBojax — U Ux
poJii B OKM3HM 4elloBeKa. MarepuallbHO€ €JAMHCTBO OpPraHUYEeCKUX W
HEOPraHUYECKUX COCTUHEHUH.

Kpemuwnii, ero d¢usnueckue W XHUMHYECKHE CBOWCTBA, TMOJyYCHUE U
npuMmenenue. CoequHeHus KpeMHus B mpupoe. O01uiue npeacTaBieHus 00 OKCuie
kpemuust (IV) u kpemuueBoii kucinore. CHUIMKaThI, UX UCIOJIb30BaHUE B OBITY, B
IIPOMBILUIEHHOCTH. BaXkHele CTpOUTENbHbIE MAaTepUaibl: KEpaMuKa,



CTEKJIO, IEMEHT, 0eToH, kene300eToH. [Ipobiembr 6e30MmacHOr0 MCIOIB30BAHMS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

M3y4YeHHE 00pa3lioB HEOPTAHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCIOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEAKIUN Ha XJIOPUJ-UOHBI U HAOIOJEHUE MPU3HAKOB
UX TPOTEKAHMsSI, OIBIThI, OTPAKAIOIIME (PU3NUYECKHE M XMMHYECKHUE CBONCTBA
TaJIOTEHOB U WX COEIMHEHHHM (BO3MOXXHO HCIIOJIb30BAHHUE BHUAEOMATEPUAIIOB),
O3HaKOMJIEHHUE C 00pa3IiaMy XJIOPUAOB (TATOre€HHUIOB), O3HAKOMIICHHE C 00pa3liaMu
ceppl M €€ COECOUHEHUAMH (BO3MOXHO HCIIOJIb30BAHUE BUAEOMATEPUATIOB),
HaOII0eHUE IpoLecca O0yTIIMBaHus caxapa IMoJ JIeMCTBUEM KOHLIEHTPUPOBAHHOU
CEPHOM KHUCIIOThI, U3YYECHUE XUMUUYECKUX CBOMCTB pa30aBiIeHHONU CEPHOUN KUCIOTHI,
IIPOBE/ICHUE KAaUECTBEHHOM peakIuu Ha Cyyb(aT- HOH U HAOI0IeHHE MpU3HaKa e€
MPOTEKaHUs, O3HAKOMJIEHUE ¢ (PU3MYECKUMH CBOMCTBaMHU a3ota, (ochopa u ux
COEIMHEHHI (BO3MOXHO HCIIOJIb30BAHUE BHUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX
u (GochopHbIX yIoOpeHui, MoJlydeHne, cCoOOMpaHue, paclo3HaBaHUE U U3yUCHUE
CBOWCTB aMMHaKa, MPOBEJACHHWE KAYECTBEHHBIX PEAKIMil Ha WOH aMMOHHS H
dochaT-uoOH W H3yuyeHHE TMPU3HAKOB UX [MPOTEKAHUsS, B3aUMOJCHCTBUE
KOHIICHTPUPOBAHHON a30THOM KHUCJIOTHI C MEIbIO (BO3MOXKHO HCIIOIb30BaHUE
BHUJIEOMATEPHAIIOB), HU3YYEHHE MOJENed KPHUCTAUIMYECKUX PpEIIETOK anMasa,
rpaduta, (QymiepeHa, O3HAKOMJIEHHUE C MPOIECCOM aIcoOpOLUU PaCTBOPEHHBIX
BEILIECTB AKTUBHUPOBAHHBIM YIJIEM W YCTPOWCTBOM IIPOTHUBOra3a, IOJIyYCHHUE,
coOupaHue, paclio3HaBaHUE U M3YUYEHUE CBOMCTB YIJIEKMCIIOIO Ta3a, MPOBEJACHHE
Ka4ueCTBEHHBIX PEAKIIMA Ha KapOOHAT U CWJIMKAT-UOHBI U U3YYCHUE TTPU3HAKOB UX
MPOTEKAHUS, O3HAKOMJICHUE C TMPOAYKIHEH CHUIIMKATHON MPOMBIIUICHHOCTH,
pElIEHUE SKCIEPUMEHTANIbHBIX 3a7ad Mo TeMe «BaxHelue HeMeTallibl U UX
COEMHEHUSD.

MeTausibl 4 MX COeIMHEHUS

OO6mrast xapakTepUCTUKAa XUMUYECKUX DJIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux nosiokeHus B llepmogumueckor cucreme xumuuyeckux osiemeHtoB [, .
MenpneneeBa u ctpoeHusi aromoB. CTpoeHHE MeTauioB. MeTamnyeckasi CBsi3b U
METAIMYECKass ~ KPUCTAJUIMYECKass  PEmETKA.  DJIEKTPOXMMHYECKUUA  psij
HarpspbKeHn MetauioB. dusznueckne U XUMUUECKHE CBOMCTBAa MeTaiioB. OO0Imue
CIIOCOOBI TOMy4YeHUs: MeTauioB. [loHSATHE O KOpPpO3WHM METAIOB, OCHOBHBIE
CIIOCOOBI 3aIUTHI UX OT KOoppo3uu. CriiaBsl (CTalb, 9yTYH, TIOPATIOMUHIMN, OpOH32)
U UX IPUMEHEHUE B OBITY U IPOMBIIILICHHOCTH.

[Ilenouynsie MeTauibl: ToJIOKeHHe B [leproauueckoil cucTeMe XUMUYECKUX
snemenToB JI. M. MenpaeneeBa, CTpoeHHME MX aTOMOB, HAaXOXJCHUE B MPUPOJE.
®u3znuecKkrue U XMMUYECKUE CBOMCTBA (Ha mpumMepe HaTpus U Kanus). OKcuabl U



TUIPOKCUIBI HATpUs U Kains. [[ppuMeHeHne eN0YHbIX METAIIIOB U UX COEAUHEHH.

[[lenouyno3eMenbHbIE METaJUIbl MAarHuii M KaJblMH: IIOJIO)KECHHE B
Ilepnoanueckoi cucreme xuMu4ueckux 2ieMeHToB [[. Y. MeHnneneeBa, ctpoeHue ux
aTOMOB, HaxXOXJIeHue B npupoae. Pu3ndeckue 1 XMMUYECKUE CBOMCTBA MarHus U
KaJbIus. Baxkneime coequHeHust KanbIus (OKCHI, TUIPOKCHU/I, COJn ). JKECTKOCTD
BOJIbI M CIIOCOOBI €€ YCTpaHECHUS.

AJIIOMUHUN: noy1o)keHue B [leprnoandyeckoil cucTeMe XUMMUYECKUX 2JIEMEHTOB
. . MenneneeBa, CTpOEHHE aToma, HAXOXAEHUE B mpupojge. Pusnueckue u
XUMUYECKUE CBOWMCTBA altOMUHUS. AM(OTEpHbIE CBOMCTBA OKCHAA U TUJIPOKCH]IA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoguueckoii cucremMe XMMUYECKUX 3eMEHTOB /I,
N. MenaeneeBa, CTpOCHME aToMa, HaxOXXJAeHUWE B Ipupoae. PU3NUECKUE U
XUMHUYCCKHE CBOMCTBA kese3a. OKCUIbl, THAPOKCUIBI U coitu kene3a (1) u xenesa
(IIT), mx coctaB, CBOMCTBA U MOJYyUYCHHE.

Xumuyeckuii IKCnepumenm:

O3HAKOMJICHHE ¢ oOpaslaMd METaJVIOB M CIUIaBOB, HX (HU3UYCCKUMHU
CBOMCTBAMH, H3YYEHHE  PE3yJbTaTOB  KOPPO3HMH  METALUIOB  (BO3MOXKHO
WCIIOJb30BaHUE BHUJIEOMATEPUATIOB), OCOOCHHOCTEW B3aUMOJICHCTBUS OKCHJA
KaJIbI[Usl W HATpuUs C BOJOM (BO3MOXXHO HCHOJIb30BAHUE BHUIECOMATEPUATIOB),
VCCJIEJOBAHUE CBOMCTB ECTKOM BOJIbI, MPOIECCa TOPEHUS HKeEJI€3a B KUCIOPOJIE
(BOBMOXXHO  WCIIOJIb30BaHHE  BHJACOMATEPHAIOB), IPU3HAKOB  IPOTECKAHUS
Ka4ECTBEHHBIX PEAKLMI HA MOHBI: MarHus, KajablMs, AIFOMUHUSA, [IUHKA, KEJe3a
(IT) u xeneza (III), meau (II), HaOnrOAEHME M ONMUCAHUE MPOLECCOB OKPALLIMBAHUS
MJaMEHU WOHAMU HaTpus, KaJius W Kajidblugd (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEPUAJIOB), HCCIIeI0BaHNE aM(OTEPHBIX CBOMCTB THAPOKCHA ATFOMUHHUS U
TUJIPOKCHIA IIMHKA, PEIIEHUE 3KCIEPUMEHTAIbHBIX 3aJlad 10 TeMe «BaxHeuume
METaJlJIbl ¥ UX COCTMHCHUS.

XHuMHUS U OKPYXKAOIIAS cpeaa

BemecTtBa m marepuanbl B IOBCEAHEBHOW XW3HM YeloBeKa. besomacHoe
WCIIOJIb30BaHUE BEIECTB U XUMHUUYECKUX peakiuid B ObITy. IlepBas momors mpu
XAMHUYECKHX 05KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaroUehd cpefbl (MpeaenbHasl JO0MmyCcTUMast
KOHIIeHTpaius BemecTs, nainee — [1/K). Ponb xuMun B pemieHrn 3K0JIOTHYECKUX
npooJIeM.

Xumuyeckuii yKcnepumenm:

u3ydeHue oOpasioB MaTepuanoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
Marepuabl).

Mesrcnpeomemmnie ceasu



Peanuzanusi MeXnpeIMETHBIX CBsi3ed MpU HM3YyYEHUH XUMUU B 9 Kiacce
OCYIIECTBIISIETCS 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHATUMN, TaK U TIOHATUHN, SBISIONIMXCS CUCTEMHBIMU I OTACIBHBIX MPEIMETOB
€CTECTBCHHO-HAYYHOTO ITUKJIA.

OO1ue ecTecTBEHHO-HAyYHbIE MOHSTHSA: HAay4YHBIM (pakT, THUIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, KiIaccudukanus, TMNEePUOAUYHOCTb, HAOIIOICHHE,
DKCIIEPUMEHT, MOJCITUPOBAaHNE, HW3MEPEHHE, MOJCNb, SBICHUE, MMAPHUKOBBINA
3¢ eKT, TEXHOIOTHS, MaTEPHAIIHI.

dusuka: MaTepus, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIN], U30TOIIbI,
PaZOaKTUBHOCT, MOJIEKYa, ANEKTPUUIECKUI 3apsi, IPOBOJHHKH,
MOJTYNPOBOJHUKHU, JUAJIEKTPUKH, (POTOSJIEMEHT, BEIECTBO, TEI0, OOBEM,
arperaTHoe COCTOSIHHE BEIEeCTBa, T'a3, paCTBOP, PACTBOPUMOCTh, KPUCTAITYECKAsI
pemérka, CruiaBbl, (pU3MUYECKHE BEIMYMHBI, €AMHULIBI U3MEPEHUs, KOCMUYECKOE
MPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COIHILE.

buonorusa: ¢orocuntes, npixanwe, Omocdepa, IKOCUCTEMA, MHUHEPAIBHBIE
yI0OpeHusi, MUKPOIJIEMEHThI, MAKPOAJIEMEHTHI, MUTATEIbHBIC BEIIECTBA.

I'eorpadus: atmocdepa, runpochepa, MUHEpAIIbL, TOPHBIE TOPOABI, NOJIE3HbIE
HCKOMaeMble, TOIUIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 11O
XNMHUHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHMUSA

JINYHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE PE3ydbTAaThl OCBOCHHSI MPOrPAMMbI  OCHOBHOIO OOIILETO
0o0pa3oBaHMsI JOCTHralOTCs B X0J€ OOYyYEHHs XMMUU B €IMHCTBE Y4YEOHOU H
BOCIUTATEIBHOUN JIESITEIBHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUUCKUMU
COLMOKYJIBTYPHBIMM M JYXOBHO-HPABCTBEHHBIMH ILIEHHOCTSIMH, IPHUHSITBIMU B
oOlecTBe MpaBWJIaMd M HOPMaMH TOBEJCHHS M CIOCOOCTBYIOT MpoOIEccam
CaMOMNO3HAHUs, CAMOPA3BUTHUS U COLIMAIIA3ALIMHN O0yYarOIIHNXCS.

JIndHOCTHBIE  pe3yJabTaThl  OTPAXKAlOT  TOTOBHOCTh  OOYYaroOmIuXcCs
PYKOBOJICTBOBaTbCA CHCTEMON TO3WTUBHBIX IIEHHOCTHBIX OpHEHTAllMd U
pacIIMpeHne ONbITa ACATEILHOCTU Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) NaTPpHOTHYECKOT0 BOCTIMTAHMS:

EHHOCTHOT'O OTHOUIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAyYHOMY HACIEOUI0, MOHUMAHUS 3HAYCHUS XUMHUYECKOM HAayKH B JKHU3HU
COBPEMEHHOT0 OOIECTBA, CIOCOOHOCTH BJIAAETh JOCTOBEPHOU HMH(OpManuen o
MEePEOBbIX JIOCTMKEHHUSIX M OTKPBITUSAX MHUPOBOM U OTEYECTBEHHOW XUMMH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U 0OIIECTBA;

2) rpaIaHCKOT0 BOCIIMTAHUS:

NPEACTABICHUS O COLUMAIBHBIX HOpPMax M NpaBUJIaX MEKIMYHOCTHBIX
OTHOIIEHUN B KOJUICKTMBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM, yUeOHOMCCIIE0BATENbCKOM, TBOPUECKOM U IPYTUX BUJIAX AESATEIbHOCTH,
TOTOBHOCTHM K Pa3HOOOpa3HOW COBMECTHOW JACSATEIbHOCTH MPHU BBITIOJIHEHUU
y4eOHBIX, TMO3HABATENIbHBIX 3aJ]a4, BBIMOJHCHUH XWMHUYECKHX DSKCIEPUMEHTOB,
CO3/JaHUU YUYE€OHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHHIO U B3aUMOIIOMOIIIN
B MIPOIIECCE ATON yUeOHOM JeATeIbHOCTH, TOTOBHOCTH OIICHUBATH CBOE TIOBEJICHUE
U TOCTYIKH CBOMX TOBApHIECH C MO3UIMKA HPABCTBEHHBIX M IMPABOBBIX HOPM C
Y4ETOM OCO3HAHUS MOCIEACTBUM OCTYIIKOB;

3) HEHHOCTH HAYYHOT0 NO3HAHMS:

MHUPOBO33PEHUYECKHE MPEICTABICHUS O BEIIECTBE M XUMHYECKOW pPEaKInH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH WU COCTABIISIOLIUE
OCHOBY JIJII TIOHUMaHUs CYIIHOCTH HAYYHOM KapTHHBI MUpPA, MPEACTABICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS TPHUPOJIbI, B3aUMOCBS3SIX YEJIOBEKa C
IIPUPOTHOM CPEIOH, O POJIM XMMHUU B ITO3HAHUU ITUX 3aKOHOMEPHOCTEW;

M03HAaBaTeJIbHbIE MOTHUBBI, HAMPABJICHHBIC HA MOJYYEHHUE HOBBIX 3HAHUU MO
XUMUHU, HEOOXOJMMBIE I OOBSICHEHUS HAOJIOMaeMbIX TPOIECCOB U SIBICHUH,
MMO3HABATENIbHON, WH()POPMAIMOHHOW W YUTATEIBCKON KYJIBTYPHI, B TOM YHCIIEC
HaBBIKOB CaMOCTOSATEJIbHOM paboThl ¢ y4YEOHBIMM TEKCTaMH, CIIPaBOYHOU



JUTEPATYpPO, MOCTYMHBIMH TEXHHYECKUMHU CpEACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTUH;

WHTEpeC K OOYYCHHIO M TIO3HAHUWIO, JFO003HATEIHHOCTh, TOTOBHOCTH M
CIIOCOOHOCTh K  CaMOOOpa30BaHMIO, TMPOEKTHOM U  HCCIEN0BaTEIbCKOU
JEATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTH W YPOBHS OOyYCHHS B
JlaJbHEHIIEM;

4) opMupOBaHHUS KYJIbTYPbI 310POBbI:

OCO3HaHWE IIEHHOCTH HW3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 3J0POBBIN 00pa3 »XWU3HHW, OCO3HAHWUE TOCICIACTBUUA W
HETIPUSITUE BPEIHBIX MPUBBIUEK (YIOTPEOJICHUS aTKOroJisi, HAPKOTUKOB, KypEeHHSI),
HEOOXOJUMOCTH COOJIIOJIEHUST TMpaBui O€30MacHOCTH TIpU  OOpalieHud ¢
XUMHUYECKUMHU BEIICCTBAMH B OBITY U PeaIbHOMN KU3HMU;

5) TpyA0BOr0 BOCIIMTAHUS:

HMHTEpEeC K MPAKTUICCKOMY M3YUCHHUIO PO eCcCuil U Tpy1a pa3IudHOTO poja,
YBOKEHHE K TPYY U pe3ysibTaTaM TPYJ0BOM AESATEIbHOCTH, B TOM YUCJIE HA OCHOBE
MPUMEHEHUSI  TMPEAMETHBIX 3HAHUM MO  XHUMHH, OCO3HAaHHBIH  BBIOOD
WHIMBHUIYaJTbHON TPACKTOPUHU MPOJIODKEHUST 00pa30BaHUs C YUETOM JTUIHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XHMHH, OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH,
yCremHon npodeccuoHaIbHON NESITEbHOCTH U Pa3BUTUSL HEOOXOIUMBIX YMEHUM,
TOTOBHOCTH aJaliTUPOBATHCS B TPOPECCUOHATILHON CpeEJIE;

6) 3K0JIOrH4ecKOro BOCIIUTAHMA:

AKOJIOTHYECKH I1eJIec000pa3HOe OTHOIICHUE K TIPUPO/IC KaK UICTOYHHKY KU3HU
Ha 3emJje, OCHOBE €€ CyIIECTBOBAHMS, MOHUMAHUE IIEHHOCTH 3J0pPOBOr0 H
O0e3zonmacHOro oOpa3a >KM3HHU, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY
(bU3UYECKOMY M TMCHUXHYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTU COOJIIOACHUS
paBUJI OE30ITaCHOTO TTOBEICHUS TIPH pabOTe ¢ BEIIECTBAMH, a TAKYKE B CHUTYaIIHX,
YIPOKAIOIINX 370POBBIO U KU3HU JIIOACH;

CITOCOOHOCTH TPHMEHSATHh 3HAHMS, TOJIydaeMble TIPH U3YYEHUH XUMHH, JJIS
pelIeHns 3a1a4, CBA3aHHBIX C OKPYKAIOLIEeW MTPUPOIHON CPEAOU, JJISI TIOBBIILICHHUS
YPOBHSI ~ DKOJIOTMYECKOM  KYJbTYphl, OCO3HAHHUS TIJI00QJIBHOTO  XapakTepa
AKOJIOTHYECKUX TPOOJIEM M MyTeH MX PEIICHHS IOCPEICTBOM METOJOB XHMHH,
AKOJIOTMYECKOTO MBIILICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHUKAaTUBHOMN U COLMAIBHOW MPAKTHUKE.

METAIIPEJMETHBIE PE3YJIBTATBI

B cocraBe wmeTanpeaMeTHBIX pPE3YJIbTAaTOB BBIACISIOT 3HAYUMbIC IS
(dbopMHupOBaHUS MUPOBO33PEHUS OOIICHAYYHBIC TOHSATHUS (3aKOH, TEOPHsI, TIPUHIIHII,
runore3a, (akT, CHUCTEMa, TIPOIECC, OHKCIEPUMEHT U JpPYyroe.), KOTOpbIe
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYUYHBIX YUEOHBIX MpEeAMETax U IO3BOJISIOT Ha
OCHOBE 3HAHUU M3 ATUX MPEeAMETOB (HOPMHUPOBATH MPECTABICHHUE O IEJIOCTHOMN



HAay4YHOW KapTUHE MUpPA, U YHUBEpPCAIbHbIC yaeOHbIE NeUCTBUS (ITIO3HABATEIHHBIC,
KOMMYHUKATUBHbIC, PETYJIATUBHBIE), KOTOpble 0OOecrneuynBaoT (HopMupoBaHue
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUTAHHUPOBAHUIO M OCYIIECTBICHHUIO y4eOHOI
JESITEIIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE 1elCTBUS

ba3oBble 1ornueckue AecTBU:

YMEHHUSl HCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWI: PacKphIBaTh CMBICI XMMHUYECKUX TMOHSTHH (BBIIETSATH UX XapaKTEpHbIC
NPU3HAKK, YCTAHABIMBATh B3aUMOCBSI3b C JIPYTUMHU TOHSTHSIMH), UCIOJIb30BATh
MOHATHS JIJ1s1 OOBSICHEHUS OT/ACNIBbHBIX ()aKTOB U SABJICHUMN, BEIOMPATH OCHOBAHUS U
KpUTEpUH [JIs1 KJIACCU(PUKAIIUU XMUMUYECKUX BEIIECTB M XUMHYECKUX PEAKIIHMH,
yCTaHABIMBATh MPUYUHHO-CIIEACTBEHHBIE CBS3M MEXAY OOBEKTAMU H3y4YCHUS,
CTPOUTH JIOTUYECKHE pacCyX AeHUS (MHIAYKTUBHBIC, JACIYKTUBHbBIC, 10 aHAJIOTUN),
JieJaTh BBIBOJIbI M 3aKJIFOUYEHUS;

YMEHHE TMPUMEHSATH B TMPOIECCE IO3HAHUSA TMOHATHUS (MPEIMETHBIE U
MeTanpeIMETHBIC), CHMBOJIMYECKUE (3HAKOBBIC) MOJICIIH, UCIIOJIH3YEMbIE B XUMHUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMHUK MOJIEIbHBIC MTPEACTABICHUS —
XUMUYECKUNA 3HAK (CUMBOJ D3JIEMEHTa), XUMHU4YecKas (opmylia U ypaBHEHHE
XUMHAYECKON peakiuy — MpU PEIICHUH y4eOHO-TI03HABATENbHbBIX 33/1ad, ¢ YYETOM
ATUX MOJICNIbHBIX TPEJCTABICHUN BBISBISATh U XaPAKTEPU30BAThH CYIIECTBEHHBIC
PU3HAKH U3Yy4YaeMbIX 00BEKTOB — XUMHUUYECKHUX BEIIECTB U XUMUYECKUX PEaAKIIHiA,
BBISIBIISAITH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEYHS B U3yUaE€MbIX IIPOLIECCAX U SIBIICHUSIX.

Ba3oBble ucciienoBarebckue 1eiiCTBUSA:

YMEHUE HCIOJIb30BaTh IMOCTABJIEHHBIE BOIMPOCHI B KA4YE€CTBE HMHCTPYMEHTA
MO3HAHUS, a TAK)KE B KAU€CTBE OCHOBBI JUIsl YOPMUPOBAHUS TUIIOTE3HI O MPOBEPKE
MPaBUJIBHOCTH BBICKA3bIBAEMBIX CYKJICHUM;

MPUOOpPETEHUE OMbITa M0 IUIAHUPOBAHUIO, OpPraHU3allMd W TPOBEACHUIO
YUYEHMUYECKHX JKCIIEPUMEHTOB, yMEHHWE HaOlomaTh 3a XOJOM IIpoliecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €r0 Pe3ynibTar, (OpMYIUpOBaTh 0000IICHHS U
BBIBO/JIbI 110 pe3yJibTaTaM MPOBEAEHHOIO ONbITA, UCCIEIOBAHUS, COCTABIATh OTUET
0 MpOJIeNIaHHOM padoTe.

Pabora ¢ undopmanueii:

yMEHUE BBIOWpATh, AHAIM3UPOBATH U HHTEPHPETHUPOBATH HHOOPMAIIUIO
Pa3IUYHBIX BUJOB U (HOPM TPENICTABIICHHUS, MTOTYyIaEMYI0 U3 Pa3HBIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsL  JIUTEpaTypa XHMHUYECKOTO COJIEp)KaHHs, CIPaBOYHBIC
nocobusi, pecypcbl MHTepHeTa), KpPUTHUUECKH OIEHUBATh MPOTUBOPEUHMBYIO U
HEJIOCTOBEPHYIO MH(POPMAIIHIO;



YMEHHE MPUMEHATh Pa3InyHble METOJBI U 3alpOoChl MPU MOUCKE U OTOOpE
uH(pOpMAIIMM U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJUMBIX JJi BBINOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7a4 ONpeeIEHHOrO TUIa, MPUOOPETEHHUE OMbITA B
0o0JlaCTH  MCHOJIb30BaHUsI  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYpO aKTUBHOTO HCIIOIB30BAHUS PA3NUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BBHIOMPATh ONTUMANIbHYIO (POpPMY MpeaCTaBICHUs HHPOPMAIUH U
WUTIOCTPUPOBATh peIIaeMble 3aJaud  HECIOXKHBIMU CXEMaMu, JuarpamMmaMu,
IpyruMu popmMamMu rpaduKu U UX KOMOHWHALIMSIMU;

YMEHHE WCIIOJIb30BaTh MW AaHAIW3UpPOBATh B IIpolecce Y4YeOHOU W
HCCIIEIOBATENIbCKON IEeATEIbHOCTH MH(POPMAIUIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIICTBa W TPAHCIOPTa Ha COCTOSTHUE OKPYXKAIOUIeH MPUpPOIHOMN
Cpelbl.

KoMMyHHKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIE eiCTBHUS:

YMEHHUS 33]1aBaTh BOIPOCHI (B X0JIe AUAJIOTa U (UJTH) TUCKYCCHUHU) TIO CYIIIECTBY
o0cyxnaeMoi Tembl, (QOpMYIUPOBATH CBOM TNPEHJIONKEHUSI OTHOCHUTEIIBHO
BBITIOJTHEHUSI IPETIOKEHHOM 3a/1a4H;

YMEHHS ~ TPEJICTaBIsITh  TOJY4YEHHBIE  PE3yNbTaThl  MO3HABATEIHHOM
ACSITENbHOCTH B YCTHBIX UM THCHMEHHBIX TEKCTax; JeNaTh MPE3ECHTAIHI0
PE3yNbTATOB BBHIMOJIHEHHUS] XUMUYECKOTO IKCIEpPUMEHTa (J1ab0paTOPHOTO OIbITa,
71ab0paTopHOI pabOThI 10 UCCIEAOBAHNIO CBOMCTB BEIIECTB, yU€OHOIO MTPOEKTA);

YMEHHUSI Y4e€OHOrO0 COTPYAHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHOM M HMCCIIEJIOBATENCKON  JEATENBHOCTH  TPH  PEIICHUHU
BO3HUKAIOIIUX MPOOJIEM Ha OCHOBE Yy4€Ta OOIIMX HHTEPECOB M COTJIACOBAHMS
no3uIii (00CyXkaeHus, OOMEH MHEHHSIMH, «MO3TOBBIC IITYPMbI», KOOPIWHAIUSI
COBMECTHBIX JEWCTBUH, OIpelneJeHHe KpPUTEpUeB IO OLEHKE KayecTBa
BBITIOJIHEHHOHM paOOTHI U APYTHE).

PeryasiTuBHbIE yHUBEPCAJIbHBIE YUeOHbIEe 1eiiCTBUA:

YMEHUE CaMOCTOSITENIbHO OMPENEsATh IENN JACSITeIIbHOCTH, IUIAaHUPOBATh,
OCYIIECTBIATh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOKO
NesITeIbHOCTD, BHIOUPATh Harbosee 3PpeKTUBHBIC CIIOCOOBI pelieHns Y9eOHbIX U
MO3HABATENBHBIX 3a/lad, CaMOCTOSTENIbHO COCTaBISATh WM KOPPEKTUPOBATH
IPEIJIOKEHHBI QJITOPUTM  JCHUCTBUUA [PU BBIIIOJHEHUU 33aJaHUM C Y4YETOM
MOJIyYeHUS] HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTAaX — BEIIECTBAX M PEAKITUSX,
OIICHMBATh COOTBETCTBUE IOJIYYECHHOTO pPE3yJIbTaTa 3asBIICHHOW II€JH, YMEHHUE
MCTIONb30BaTh M AaHATTM3UPOBATh KOHTEKCTHI, IPE/jlaraeMble B YCIIOBUH 3aJaHHIA.

INPEAMETHBIE PE3YJIbTATDBI

B coctaBe mpeaMeTHBIX pe3yabTaTOB IO OCBOSHHUIO 0053aTETHLHOTO
collepKaHMs, YCTAHOBJIECHHOTO JaHHOW denepalibHON pabodeil mporpaMMon,
BBIJICNISIIOT: OCBOEHHBIE OOYYAIOIMUMUCS HAYYHBIC 3HAHUS, YMEHUSI U CIIOCOOBI



NeUCTBUM, crenupuvecKkue JUisi TPEeIMETHOW o0nactu «XUMHUS», BHUJIBI
NEATEIBHOCTH 10  IOJYYEHHI0 HOBOTO  3HAHUA, €ro HMHTEPHpPETAIUH,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYyaIlUsIX.

K xon1ty oOydenns B 8 kiacce mpeIMETHBIC PE3yIbTaThl HA 06a30BOM YPOBHE

JOJIKHBI OTPpaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

e PACKPBIBATH CMBICT OCHOBHBIX XMUMHUYECKUX IMOHATHI: aTOM, MOJEKYJa,
XUMUYECKUN DIIEMEHT, MPOCTOE BEHIECTBO, CIIOXKHOE BELIECTBO, CMECH
(oHOpOAHAS M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca,
MaccoBas IO XUMUYECKOTO JIEMEHTA B COCTMHCHUH, MOJISIPHBIA 00BEM,
OKCHJI, KHMCJIOTa, OCHOBAaHME, COJIb, JJIEKTPOOTPULIATEIBHOCTb, CTEIEHb
OKHUCJICHUS, XUMHUYECKasi peakius, Kiaccuukanus peakuuid: peakiuu
COCAMHEHHUs, pEaKUUU PA3JIOKEHUS, pEaKUUd 3aMEIICHUs, pPEaKUuu
o0OMeHa, K30~ U SHJIOTEPMHUYECKHE PEAKIINH, TEII0BOU 3 (PEKT peakiuu,
SIPO aTOMa, AJIEKTPOHHBIN CJION aToMa, aTOMHasi opOUTallb, pailyC aToma,
XUMHUYECKasl CBS3b, MOJISIPHAS U HEMOJIAPHAs] KOBAJICHTHAsI CBSI3b, HOHHAs
CBSI3b, HWOH, KAaTHOH, AaHWOH, pPAacTBOp, MaccoBas JOJi1 BEIIECTBa
(IporeHTHAsE KOHIIEHTpAIUsi) B PacCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHUYECKHX TIOHATUHA U
MIPUMEHSTh ATU TOHSATHUS MPU OMUCAHUU BELIECTB U X MPEBPAILICHUIA;

e HCIOJIb30BAaTh XUMHUUYECKYI0 CHUMBOJIUKY JUIsl COCTaBjieHUs Gopmyl
BEIIECTB U YPABHECHUN XMUMUYECKUX PEAKIUIA;

e OMNpEIENATh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENEHb  OKHUCJICHUSI  DJICMEHTOB B  OWHApHBIX  COEJUHEHMUSIX,
MPUHA/JIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KIIacCy COEIUHEHHU IO
dbopMmynam, BHJ XUMUYECKONM CBs3M (KOBAJICHTHAas W WOHHAs) B
HEOPraHUYECKUX COCIUHEHUSIX;

e packpbiBaThb cMmbica Ilepuomandeckoro 3akoHa JI. M. Mengeneena:
JEMOHCTPUPOBATh TOHUMAHHUE TEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX AJIEMEHTOB OT MX moJiokeHus B llepuonnueckoil cucreme,
3aKOHOB COXPAHEHHUS MacChl BEILECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTrajipo;

e OMNWCBHIBATh U XapakTepu3oBaTh TaOiMuHyr0 ¢dopmy Ilepuoanueckoi
CUCTEMbl XHWMHMYECKHUX OJJIEMEHTOB: pa3jiuyaTh [OHATHS «TJIaBHas
noarpymnmna (A-rpymnma)» u «modounas noarpynmna (b-rpynma)», mansie u
OOJBIIIE TIEPHOJIbI, COOTHOCHTH OOO3HAUEHHWs, KOTOPHIE HMMEIOTCS B
tabnune «llepuoguueckass cucrtemMa xumudeckux a3iemeHtoB J[. .
MengeneeBa» ¢ YHCIOBBIMU XapAKTEPUCTUKAMU CTPOCHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB | 3apsi siApa, OOIIee YUCIIO0 JICKTPOHOB
pacnpeiesieHue uX 1Mo JIEKTPOHHBIM CJIOSIM);

KJIacCU(PUITMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YMCIy M COCTaBy Y4YacTBYIOUIMX B PEaKIUU
BEILIECTB, M0 TETIOBOMY A (PeKTy);

XapaKTepHu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHUE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPXkKAasi ONMMCAHNE TPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

IPOTrHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaY€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUSI XUMHUYECKUX [MPEBpALICHUN B
Pa3JIMYHBIX YCIIOBUSIX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB,
MAacCOBYIO [IOJIIO XMMHYECKOTO JjeMeHTa 1o (opMmyse COEeIUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, TPOBOJIUTH PACYETHI IO YPABHEHHIO
XUMHAYECKOMN PEAKLINH;

MIPUMEHSITH OCHOBHBIC OIE€PAIlU MBICIUTENBHOM IEITEIbHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHE, O0O0OOIIEeHHE, CHUCTEMAaTHU3alluio, KIIacCH(PHUKAIUIO,
BBISIBIICHUE IPUYUHHO-CIEACTBEHHBIX CBSI3€M — JJISI M3Y4YEHUS CBOMCTB
BEIIECTB M XUMHUYECKUX pEaKlHil, eCTeCTBEHHO-HAyYHBbIE METO/IbI
MO3HAHUS — HAOIIOAEHUE, W3MEPEHHE, MOJEIUPOBAHHUE, HKCIEPUMEHT
(peanbHBII U MBICJICHHBIN);

CJIeIOBATh MPaBHJIaM MOJb30BAHUS XUMUYECKOM MTOCY 101 U TaO0PaTOPHBIM
o0opynoBaHueM, a TakXkKe IMpaBujaM oOpamieHusi C BeUIeCTBAaMHU B
COOTBETCTBUM C HHCTPYKIUSMH TIO BBITIOJTHEHUIO J1aOOpPaTOPHBIX
XUMUUYECKHUX OMBITOB IO MOJYYEHHUIO U COOUPAHUIO ra3000pa3HBIX BEUIESCTB
(BomopoJila M KHUCJIOPOJia), MPUTOTOBIICHUIO PACTBOPOB C OIPEACIEHHON
MacCOBOW J0JIEM PacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh M MPOBOJIUTH
XUMUYECKUE DKCIEPUMEHTHI M0 PACIO3HABAHUIO PACTBOPOB IIEIOYEH U
KHUCJIOT C TIOMOIIBIO MHJIUKATOPOB (J1akMycC, (peHondTarenH, METUIOPAHK

U JApyTHE).

K xoniy oOydenus B 9 kiacce nmpeaMeTHbIE Pe3yIbTaThl HA 06a30BOM YPOBHE
JIOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaTh CMBICII OCHOBHBIX XWMHWYECKUX IIOHATHUH: XUMWYECKUU
JJIEMEHT, aTOM, MOJEKYyJa, WOH, KaTHOH, AHWOH, ITPOCTOE BEILIECTBO,
CJIOKHO€ BEUIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULIATENBHOCTD, CTEICHb
OKHCJICHUS, XUMHUYECKasi PeaKIMsi, XUMUYEeCKasi CBsI3b, TEIUIOBOM 3¢ ekt
peakuuu, MOJb, MOJSPHBIE  00BEM,  pacTBOp,  DICKTPOJIUTHI,
HEDJIEKTPOJIUTBI, J3JEKTPOJIUTHYECKAST IUCCOLMALMA, PEAKUHUA HOHHOIO
oOMeHa, KaTalu3aTop, XUMUYECKOE paBHOBECHE, OOpaTUMbIE H



HEOOpaTUMbBIE PEAKIUU, OKUCIUTEIHbHO-BOCCTAHOBHUTEIBLHBIE PEAKIINH,
OKHCIIUTEIb, BOCCTAHOBUTEIIb, OKUCIIEHNE U BOCCTAHOBIICHUE, AJJIOTPOIIHS,
aM(OTEPHOCTb, XUMHYECKast CBS3b (KoBaneHTHas, WOHHAs,
MeTaNInyecKas ), KpUCTaTnYecKas pemeTka, Koppo3usi METAILJIOB, CIUIABBI,
CKOPOCTh XMMHUYECKOW pEaKluu, MPEAeTbHO JOMYCTUMAasi KOHIIEHTpaIus
ITJIK BemiecTBa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSIThH 3TU OHSATHUS MPU OMKUCAHUU BELIECTB U X MPEBPAILICHUII;
WCIIOJIh30BaTh XUMUYECKYI0O CHUMBOJHMKY JJIS COCTaBJICHUS (hopmyl
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIINIA;

ONPENIEIISATh BAJICHTHOCTh U CTEIIEHb OKUCICHUSI XUMUYECKUX 3JIEMEHTOB B
COCAMHEHUAX PA3JIMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
onpenenéHHOMY KJacCy COEIMHEHHM 1o (dopmyiaM, BUA XUMHUYECKOM
CBs3U (KOBaJCHTHas, WOHHAS, METAJUIMYECKas)) B HEOPraHUYECKUX
COCMHEHUSX, 3apsAJ]l MOHA MO XUMUYECKOU (hopMmylie, XapakTep Cpelabl B
BOJIHBIX PAacTBOpax HEOPTraHUYECKUX COCAMHEHUU, TUI KPUCTATUTMYECKON
PEETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMmbicn llepuommueckoro 3akona J[. WM. MennaeneeBa u
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OIKCHIBATH W XapaKTepu30BaTh
Tabmunyto ¢opmy [lepuoanueckoil cucTeMbl XMMHYECKHUX SJIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas mnoArpynmna (A-rpynma)y U «mobouyHas
noarpynna (b-rpynma)», manple u OoOJdbIIHE TEPUOABI, COOTHOCHTH
0003HaYEHUs1, KOTOPhIE UMEIOTCS B IEPUOIUIYECKON TAOJIHIIE, C YUCITIOBBIMU
XapaKTePUCTUKAMU CTPOCHHSI aTOMOB XMMHUYECKUX JJIEMEHTOB (COCTaB U
3apsan  sApa, oOIIee YWCIO DJJICKTPOHOB U PACIpEEICHHE WX T10
AJIIEKTPOHHBIM CIIOSIM), OOBACHSITH 00IIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M HUX COCIMHEHUN B Mpeesax MallbIX MEepUOJO0B U
[JIABHBIX MOJTPYI C YYETOM CTPOCHUS UX aTOMOB;

KJIacCU(UIIMPOBATh XUMHUUECKUE DJIEMEHThI, HEOPTaHUYECKHE BEIIECTBa,
XUMHUYECKHE peakiuu (10 YUCIy W COCTaBy YYAaCTBYIOUIUX B PEaKIUU
BEIIECTB, MO TEIIOBOMY 3(PdeKTy, M0 U3MEHEHHIO CTETNCHEW OKHUCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIIME U CHEU(PUUECKHE XUMHYECKUE
CBOMCTBAa TPOCTBIX U CJOXHBIX BEIIECTB, MOATBEPXKAash OMNHCAHUE
MpUMepaMl MOJIEKYJISIPHBIX M HOHHBIX YpPaBHEHHN COOTBETCTBYIOIIMX
XAMHUYECKHUX PEaKIINM;

COCTaBJIATh YPAaBHEHUS DJEKTPOJIUTUYECKOM JUCCOLMAIIMU  KHUCJIOT,
LIEJI0YEN U COJIEH, ITOJIHbIE U COKPALEHHBIE YPABHEHUS PEAKLIUI HOHHOIO



oOMeHa, ypaBHEHUS pEaKIWid, TMOATBEPKIAIOIMNX CYIIECTBOBAHUE
TEeHETUYECKOU CBSI3M MEXK]Ty BEIIECTBAMH PA3IMIHBIX KJIACCOB,;
pPacKphIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX —PEaKIIUN
MTOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIHiA,
IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHHS,
BO3MOXKHOCTH TIPOTCKAaHUS XHUMHUYECKHX MPEBPALICHUA B pPa3IMIHBIX
YCITIOBHSX;

BBIYHCIISITh OTHOCUTEILHYIO MOJICKYJISIPHYIO H MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJTF0 XHUMHYECKOTO »dJeMeHTa Mo (opmylsie COequHEHUS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, MTPOBOIUTH PACUETHI IO YPABHCHHIO
XUMHYECKON peaKInu;

COOJTFOIaTh TIPaBHJIA MTOJTH30BAHMS XUMHUECKOH IMOCYI0M U 1a00paTOpHBIM
o0opynoBaHUEM, a TakKXKe TMpaBuia OOpallleHUs] C BEIIeCTBaMH B
COOTBETCTBHM C HWHCTPYKIMSAMH 10 BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OMBITOB TI0 TIOJYYCHHUIO U COOMPAHHUIO Ta3000Pa3HBIX BEIICCTB
(amMmaka u yrieKkucioro rasa);

IPOBOJUTH PEAKIINH, TIOJITBEPKAAIOITNE KaUeCTBEHHBIN COCTAB Pa3IMYHBIX
BEIIIECTB: PACIO3HABATh OIBITHBIM IyTEM XJIOPHA-, OpPOMHUI-, HOIU-,
kapOoHat-, Qocdar-, cunukar-, cyinbdaT-, THIPOKCUA-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOLIUE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

IPUMEHSITH OCHOBHBIE OTIEpaIlUU MBICTUTEIILHON ICSITEIbHOCTH — aHAJIN3 U
CHUHTE3, CpaBHEHHE, 0000IIeHNEe, CHCTEeMAaTH3AINIO, BRISBICHUE TPUIHMHHO-
CIICICTBCHHBIX CBS3CH — JJIS U3YYCHHUS CBOWCTB BEIIECTB M XUMHUYCCKUX
peaKIuii, E€CTECTBEHHO-HAyYHbIC METOABI TIO3HAHWUS — HaOIIOJCHUE,
U3MEpEeHre, MOJICIMPOBAHUE, SKCIIEPUMEHT (PeabHbIM U MBICIICHHBIH).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuectBo 1yacoB
Ne HaumeHnoBanue pa3neiioB u DiieKTpoHHbIe (HudpoBbIe)
KouTtpoJbHbie IMpakTuyeckne
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTejibHbIE pecypchl
padoThI padoThI
Pa3nen 1. [lepBonavajbHble XUMUYECKHE TOHSITHSI
XuMus — BaxHas 00J1acTh

11 €CTECTBO3HAHUS U 5 2 bubmmoreka [JOK

' MPAKTUYECKOU AEATEIbHOCTH https://m.edsoo.ru/7f41837¢c

YyeJIoBeKa

12 BemecTBa 1 xumMmnueckue 15 1 bu6nmmorexka LIOK

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

Hroro no pazgeny 20

Pa3nen 2. BaxkHeiilue npeacTaBuTeIH HEOPraHMYECKHX BElIECTB
91 Boznyx. Kucnopon. Ilonstue 6 bubmmoreka [IOK

' 00 oKcHaax https://m.edso0.ru/7f41837¢
99 Bonopoa.Ilondrue o kuciaorax 8 1 bubmuoreka [IOK

' ¥ COJISIX https://m.edso0.ru/7f41837¢c
93 Bopna. PactBopsl. [Tonsitue 00 5 1 1 but6mmoreka [JOK

' OCHOBAHHSIX https://m.eds00.ru/7f41837¢c
54 OCHOBHBIE KJIaCCBI 11 1 1 bubnuoteka [IOK

' HEOPraHMYECKUX COETUHEHHUM https://m.edso00.ru/7f41837¢

Hroro 1o pa3aeny 30

Pa3nen 3. [lepuoanyeckuii 3axon u [lepuoguyeckasi cucrema xumudeckux 3jiementToB JI. U. MenneseeBa. CTpoeHne aToMOB.
XumMnueckas cBsizb. OKHCJIANTENIbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN



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

[lepuoauueckuii 3aK0H U
IIepnoanueckas cucrema

bub6mmoteka [IOK

31 XHUMUYECKHX d1eMeHToB JI. 1. ! https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue atoMa
XuMu4eckas CBs3b.
3.2 OKHCIIUTEIBHO- 8 bubmorexa HOK
https://m.edso0.ru/7f41837c
BOCCTAaHOBUTEJILHBIC PEAKIIUU
bu6mmoreka [IOK
Hroro no pasaeny 15 https://m.edsoo.ru/7f41837c
PeszepBHOE Bpems 3 bubmorexa HOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I1O 68

[NPOIT'PAMME



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

9 KIIACC

KoauuyecTBo yacoB DJIEKTPOHHBIE
HaumeHoBaHue pa3/iesioB U TeM uugpoBbie
Ne i/ P Konrpoasubie | IlpakTnuyeckue (ubp )
NPOrpaMMbIl Bcero o0pa3oBaTejbHbIE
padoTsbI padoThbI
pecypchl
Pa3nen 1. BemecTBO M XUMHYeCKHE peaKHMH
11 [loBTOpEeHME U yriaybieHne 3HaHUH 5 1 bubnuorexa LIOK
' OCHOBHBIX Pa3JIeJIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnnoreka [IOK
' peaxuuii https://m.eds00.ru/7f41a636
13 DNEKTPOUTHYECKAs TUCCOIHAITHS. 3 1 1 bubnnoreka [IOK
' XHUMHUYECKUE PEAKIIMU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Pa3znen 2. Hemeraiibl 1 MX cOeIMHEHUSA
21 OO6m1ast XapaKTEPUCTUKA XUMUYECKUX 4 1 bubamnoreka [IOK
' snemenToB VIIA-rpymmbr. [anoreHs: https://m.edso0.ru/7f41a636
OO6m1ast XapaKTEPUCTUKA XUMUYECKUX
2.2 3ne§eHTo§ VIAI-)r ninbl. Cepa u e€ 6 bubmorexa HOK
' PyTHEL. 6P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO6mrast XxapakTepruCTUKa XUMUUECKHUX
2.3 3HC§CHTO]§) VA-1I“) nbl. A30T, hocdop 1 ux 7 1 bubmmorexa [IOK
' PyHHBL ’ P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01mmas xapaKTepUCTHKA XUMHUICSCKIX
2.4 3HC§€HTO§ IVAI-)r TIbl. YTIepoa u 8 1 2 bubmmorexa [IOK
' . PYHIBL. pon https://m.eds00.ru/7f41a636
KPEMHUH ¥ X COCAMHCHHUS
Hroro 1o pazaeny 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

Pa3gen 3. MeTa/liibl M X COeMHEHUS

. bu6mmoreka [IOK
31 Obuwpe CroHCTEA METANIOB 4 https://m.eds00.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxxuelnme MeTaisl U UX COEQUHEHUSI 16 htts://m.edsoo.ru/ 741636
Hroro no pazneny 20
Pa3nen 4. XuMmusi 1 okpy:Kamias cpeaa
bubnuoreka [JOK
41 BemectBa 1 Matepuaibl B )KU3HHU Y€JIOBEKa 3
https://m.edso00.ru/7f41a636
Htoro no pazgeny 3
PesepBHOC Bpems 3 bubmorexa HOK
p P https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 I[TPOTPAMME 68



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




HOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
KoauuyecTBo yacoB DJIEKTPOHHBIE
Ne [ara uudpoBbie
Tema ypoka Konrpouabnsie | IlpakTuyeckue
n/n Bcero H3y4YeHHusi | o0pa3oBaTesibHbIE
padoThI padoThI
pecypchbl

1 [Ipenmer xumuu. Ponbs XMMUH B )KU3HU 1 bubnuorexa LIOK
yejgoBeKka. Terna 1 BemecTsa https://m.edsoo.ru/ff0d210c

bubnuoreka [JOK

2 [TonsiTrie 0 MeTO1aX MO3HAHUS B XUMHH 1

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

3 paboThI B 1a0OpaTOpUH U IPUEMBI 1 bubnmoreka [IOK
oOparteHus ¢ 1a00paTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyI0OBaHIEM)

4 Yucrele BemecTBa 1 cMecH. CriocoObl 1 bubnuorexa [JOK
paszelieHusl cMecei https://m.edsoo.ru/ff0d26ca
[TpakTuueckas paborta Ne 2

5 «lfaz eJIeHue cﬁeceﬁ (Ha mpumepe 1 bubmmorexa [IOK

a . p p https://m.edsoo.ru/ff0d28c8
OUYMCTKH TOBApEHHOM COJIN)»
bu6mmoteka I[IOK
6 A 1
TOMBL I MOIICHYAIH https://m.edsoo.ru/ff0d2a6¢c

7 XuMHudeckye dJIEMEHTRI. 3HAKU 1 bu6nunorexa [IOK
(CMMBOJIBI) XMMHUYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocTeie U CI0KHEIE BEIIECTBA 1 bubmmorexa [JOK

P https://m.edsoo.ru/ff0d2a6c
b K
9 ATOMHO-MOJIEKYJISIPHOE yUEHHUE 1 nomorexa LIO

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
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH IMOCTOSHCTBA COCTaBa BCIICCTB.

bu6mmoteka [IOK

10 X eckas o a. BanenTtHoc
v A popuyn HHOCTD https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX HJIEMEHTOB
11 OtHOcHTENbHAs aTOMHAs Macca. bubnuoreka [JOK
OTHOcHUTENBHAS MOJICKYJISIPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J1s1 XUMHUYECKOT0 bubnuoreka [JOK
3JIEMEHTA B COCIMHCHUH https://m.edsoo.ru/ff0d350c
13 Konunuectso BeniecTBa. MoJib. bubnuoreka [JOK
MougnsipHas macca https://m.edsoo.ru/ff0d5230
14 DdusnyecKkrue 1 XUMHUYECKHUE SIBICHUA. bubnuoreka [JOK
XuMuueckas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky 1 ycnoBus MPOTEKAHUS bubnnorexa [JOK
XAMHYECKHUX PEaKui https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUSI MACChI BEIIECTB. bubnnorexa [IOK
XHWMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brrunciienust koauuecTBa, Macchl
17 BEIIIECTBA M0 YPABHEHUSIM XUMHUYECKHUX brbmmorexa [IOK
t . P https://m.edsoo.ru/ff0d5708
peakuuii
Knaccudukaiys XuMHYeCKUX peaKkIuit
18 (coenMHEHUs, Pa3I0KEHUS bubmmorexa LIOK
8 P ’ https://m.edsoo.ru/ff0d3f34
3aMeINIeHHs, 0OMEHa)
M. B. JIoMOHOCOB — y4E€HBIM-
19 SHITUKJIONEIUCT 0606yq eHUE U brbmmorexa [IOK
) Amer Hf https://m.edsoo.ru/ff0d40c4
cHUCTeMaTHU3aIys 3HaHUI
20 KonTtponsHas padora Nel mo teme bubmuorexa [LIOK
«BelecTBa 1 XUMHYECKHUE PEAKIIUN» https://m.edsoo.ru/ff0d4290
21 Boznyx — cmecs rasos. Cocras bubmmorexa LIOK

Bo3nyxa. Kucnopog — snemeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

IIPOCTOEC BECIICCTBO. Os30H

dusnyeckue U XMUMUUECKHE CBOMCTBA

bu6mmoteka [IOK

22
KICI0POJA (PEaKIUAH OKHCIEHI, https://m.edso0.ru/ff0d4614
ropenue). [lorstue 06 okcuaax
CriocoObl MOJTy4eHUsT KHCTIOopOoia B
23 nabopaTopuu Zq 1} OMBIH_UICHI})IOI([:TI/I bubmmorexa [OK
PATOPHITH TP ' https://m.edsoo.ru/ff0d497a
[TpuMeHeHue Kucaopoia
TennoBoii 3 PeKT XMMUIECKOI
24 peaKIuy, MOHITHE O bu6nuoreka LIOK
TEPMOXMMHUYECKOM YPaBHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHJIOTESPMHUYECKUX PEAKITAIX
To o (HedTH, yro €TaH).
25 Sa;T J;iielgie?;?; yraninﬂorogHH e?ro bubmmorexa LIOK
P A%, https://m.edsoo.ru/ff0d4c4a
IPEIOTBPALICHHS
[TpakTiueckas paborta Ne 3 o Teme
26 «[Tomydenue u cobnupanue Kucaopoma brbmmorexa [IOK
7 1P PO, https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €T0 CBOWCTBY
97 Bonopon — anemeHT u nipocroe bubmuoreka [LIOK
BelecTBo. Haxoxnenue B npupoje https://m.edsoo.ru/ff0d4dd0
28 duznyecKkne u XUMUYECKUE CBOMCTBA bubnuoreka [JOK
Bojopoa. [I[pumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KHCTTOTAX U COJISIX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 Cnioco0OsI moTydeHus BOAOPOIa B bu6nunoreka [IOK
naboparopun https://m.edsoo.ru/ff0d4dd0
[TpaxTrueckas padorta Ne 4 o Teme
but6mmoreka [JOK
31 «[Tomydenne u coOMpanue BOIOPOIA,

W3Y4YEHUE €r0 CBOMCTBY»

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

32

MonsipHblif 00bEM ra30B. 3aKOH

bu6mmoteka [IOK

ABorajipo https://m.edsoo.ru/ff0d542e
Brrunciaenus o0bEMa, KOJIMYECTBA
33 BEIIECTBA I'a3a 10 €ro U3BECTHOM bubmorexa HOK
m MY https://m.eds00.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WK 00BEMY
Brrunciienns o0bEMOB ra3os 110
34 ABHEHUIO PEAKIIUM HAa OCHOBE 3aKOHA bubmorexa LHOK
P .. peaith " https://m.edsoo.ru/ff0d5708
00BEMHEBIX OTHOIIIEHHUH ra30B
35 ®du3nvecKue U XMMUYECKHUE CBOMCTRA bubnuoreka [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsarue 00 bubnuorexa [JOK
WHJIMKaTOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HacbimenHbie
37 1 HEHACBIIIEHHBIE pacTBOPLL. MaccoBast bubmorexa LOK
t PACTBOPHI. https://m.edso0.ru/ff0d5b40
JIOJIS BEIIECTBa B pPacTBOPE
[Tpaktuyeckas pabora Ne 5 o Teme
38 «ITpuroroByieHue pacTBOPOB C bubmuoreka [JOK
onpeAesEHHON MacCOBOM 10y https://m.edsoo.ru/ffod5eba
pPacTBOPEHHOTO BEIIECTBA
39 Konrtpomnbnas padora Ne2 o teme bubmuoreka [LIOK
«Kucnopoa. Bogopoxn. Bona» https://m.edsoo.ru/ff0d6342
40 Okcupl: cocTaB, KitaccupuKarus, bu6nmmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
IToydenne n XUMHUYECKHE CBOMCTBA
41 KI/ICle:THLIx OCHOBHBIX U aM(OTEPHBIX bubmorexa LOK
’ p https://m.edsoo.ru/ff0d664e
OKCHIOB
42 OcHoOBaHUsI: COCTaB, KJ1accuuKanus, bubnmnoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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13 [TonyueHnne u XuMHU4ECKHE CBOKCTBA bubnnoreka [IOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
4 Kucnotsl: cocras, knaccudukarnus, bubnnoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tomy4yeHnue 1 XUMHYECKHE CBONCTBA bubmmoreka [IOK
KHUCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpennue): HOMEHKIATypa,
46 CHOCOéBII)HI([)JI )eHI/Iﬁ XHMHq;’fKHe bubmmorexa LIOK
N i ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
[Ipaktuyeckas padora Ne 6. Perenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnnoreka [IOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCJTMHEHU I
48 ['eHeTnyeckas CBS3b MEXY KlaccaMu bubnnorexa [JOK
HEOPraHUYECKUX COCIUHEHUI https://m.edsoo.ru/00ad9a50
bu6mmoteka I[IOK
49 O0001IeHNEe U CUCTEMATU3aIlUs 3HAHUIH
B . https://m.edsoo.ru/00ad9ch2
KoHTtponbras padora Ne3 o teme
50 "OCH(l:))BHI)Ie KJ‘IZCCI)I HEOPTaHUYECKUX brbnmorexa LIOK
on P https://m.edsoo.ru/00ad9ela
COCTMHEHUI
[TepBbie MOMBITKHU KIacCU(pUKAIIUN
51 XI/II\PiII/IIIGCKI/IX 3JIEMEHTOB 1(_1I)OH5["IFII/IG 0 brbmmorexa [IOK
] https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX JIEMEHTOB
ITepunognueckuil 3aKOH U
pHo bubmuorexa [IOK
52 [Tepuoanueckas cucreMa XUMHYECKHX
https://m.edsoo.ru/00ada52c
snemenToB /I. 1. MenaeneeBa
bubmuoreka [JOK
53 [Iepuoapl, rpynmsl, HOATPYMIIbI 1

https://m.edsoo.ru/00ada52c
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https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
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Crpoenue atomoB. CoCTaB aTOMHBIX

bu6mmoteka [IOK

>4 anep. M3oromnsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000I0YeK
N bu6mmoreka [IOK
55 aToMOB 1eMeHTOB [lepronueckoi
https://m.edsoo.ru/00adaébc
cuctemsl J. Y. MenneneeBa
XapakTepucTuka XUMHUYECKOTO
56 3JIEMEHTA MO €ro MOJ0KEHHIO B bubnuoreka [JOK
[Tepuonnueckoii cucreme . 1. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [leproauueckoro 3akoHa s
57 pa3BuTus Hayku u npaktuku. . 1. bu6nuoreka LIOK
MenpeneeB — y4€HbIN, MIEArOT U https://m.edsoo.ru/00ada96e
rpaXkIaHUH
58 DIEeKTPOOTPULIATETLHOCTH AaTOMOB bubnnoreka [IOK
XUMHYECKUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoteka [IOK
> Hontast ximireckas cossb https://m.edsoo.ru/00adac34
60 KoBanenTHas nonsipHas XxuMudeckas bubmuoreka [LIOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTnas HenossipHas XuMudeckas bu6muoreka [LIOK
CBSI3b https://m.edsoo.ru/00adaab9
62 CTeneHb OKHCICHUS bubmorexa [TOK
https://m.edsoo.ru/00adae28
63 OKHCIUTENbHO-BOCCTAHOBUTENLHBIE bubnuoteka [IOK
peaxkuu https://m.edso0.ru/00adb076
but6mmoreka [JOK
64 OKUCIHATENN U BOCCTAHOBUTENN
https://m.edso0.ru/00adb076
65 Kontponbnas padota Ne4 o teme bubnuoteka [IOK
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((CTpOCHI/Ie aromMa. XMMHAYECKasl CBA3h)

https://m.edsoo.ru/00adb486

66 PeseprHblit ypok. O0001eHue u 1 bubnuorexa [IOK
CUCTEMATU3aLMs 3HAHUH https://m.edso0.ru/00adb33c
67 Peseprublit ypok. O6001meHue u 1 bubnnorexa [IOK
CUCTEMATU3aLMs 3HAHUU https://m.edsoo.ru/00ad9cb2
68 Peseprublit ypok. O6o01menue u 1 bubnnorexa [IOK
CUCTEMATU3alMs 3HAHUH https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO HACOB I1O 68
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9 KIIACC

KonuyectBo yacos DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrpouabsnsie | Ilpaktuyeckue bp
n/n Bcero H3ydyeHusi | oOpa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchbl
Ilepnonrueckuit 3aK0H.

1 IIepunonnueckas cucrema 1 bubnuorexa [IOK
XUMHYECKUX 31neMeHToB /1. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XII:)IMI/IIIeCKI/IX 3JIEMEHTOB 1 bubmmorexa [IOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX NMEPUOIOB

3 Knaccudukanus n HoMmeHKIaTypa 1 bubnuorexa LIOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Buapl XuMudeckoi CBSI3U M THITBI 1 bubnuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTtponsHas padora Nel o teme

5 «[ToBTOpEHUE U yriyOaeHUE 3HAHWIA 1 1
OCHOBHBIX pa3/IesioB Kypca 8 kiacca»

6 Krnaccudukanus XuMuueckux 1 bubmuoreka [LIOK
peakLuil 10 Pa3In4YHbIM IPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsITHE O CKOPOCTH XUMHYECKOMN

7 eakuu. [ToHATHE O TOMOTEHHBIX U 1 bubmorexa LOK
P ' https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEAKIIMIX
[TonsTHE O XUMUUECKOM PaBHOBECHH.

P bu6nunoreka [IOK

8 @DaxTOopHl, BAUSAIOLUINE HA CKOPOCTh 1

XUMHYECKOU pCaKkuu U IMOJIOKCHUC

https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
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XUMHYECKOT'O PaBHOBECH

OKUCIIUTEIIEHO-BOCCTAHOBHUTCIIHLHEIC

bu6mmoteka [IOK

9
peakuuun https://m.edsoo.ru/00adcade
Teopus >IEKTPOIUTUUECKON
10 I/ICSO ua I/II/IpCI/IJIBHHe U ciadbie bubnmorexa [IOK
a THATTHH. https://m.edsoo.ru/00adcd68
AEKTPOJIUTHI
11 HMonuble ypaBHEHUS PEAKIINIL Bubmaorexa ITOK
yp peaxl https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHMII B CBETE MPEACTABICHUN Bubmorexa ITOK
pv;[ https://m.edsoo.ru/00add5d8
00 3JIEKTPOTMTHYCCKOM TUCCOUAITHH
XHUMHYECKHE CBOMCTBA COJIEN B CBETE
13 pEeaCTaBICHUM 00 bubmorexa LIOK
pedt . https://m.edsoo.ru/00add8b2
ANEKTPOIUTHICCKON JUCCOIMAITIT
14 ITonsatue o ruaponnse conen bubmorexa LIOK
AP https://m.edsoo.ru/00add9d4
15 O06001IeHre U cUCTeMaTH3aIUS bubanoreka [IOK
3HAHUU https://m.edsoo.ru/00addd12
[IpakTnueckas padora Ne 1.
16 «Perrenne >xcnepuMeHTAIILHBIX bubnmorexa [TOK
p https://m.edsoo.ru/00addbfa
3a71a49)
KonTponbnas padorta Ne2 o teme
17 «DIEKTPOIIMTHIECKAS TUCCOITHAITHS bubmaorexa LIOK
p 1 ’ https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIMU B PACTBOPAX)
OO01ast XapakTEPUCTHUKA TaJIOTEHOB.
18 annl:nqeclee CBIZ)fICTBa Ha [IpHUMepe bubmmorexa [JOK
p p https://m.edsoo.ru/00addfe2
XJropa
19 Xnoposogopon. CossiHast KUCIIOTA, bu6mmoreka [IOK



https://m.edsoo.ru/00adcade
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XUMHUYECKHE CBOMCTBA, IOJIyYCHHE,
MIPUMEHEHHE

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

[TpakTrueckas padota Ne 2 o teme

bu6mmoreka [IOK

20 «HOquCHH.? COHiIHOH KHEAOTRL https://m.edsoo.ru/00ade348
u3yueHue e€ CBONCTB»
Brruuciienus mo ypaBHEHUSIM

21 XUMHYECKHX pealz;l;ﬂﬁ, €CJI OJIH U3 bubmmorexa LIOK

https://m.edsoo.ru/00ade488

peareHToB J1aH B U30bITKE

99 OO01mas xapaKTepUCTHKA YIICMEHTOB bubnnoreka [IOK
VIA-rpynsl https://m.edsoo.ru/00ade64a
AnnotponHsle MOIU(PUKALMH CEPBI.

93 Haxoxzenue cepel u €€ coeTMHEHUI bubnuorexa LIOK
B IIpUpoOJIe. XMMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl

24 CepoBogopoi, CTpOEHHUE, bubnuorexa LIOK
(bu3nuecKkre U XMUMHUYEeCKUE CBOICTBA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHas KUCIIOTA,

25 @HsnjeCKng u xm\fnquKHe CBOICTBA, bubmiorexa LIOK

https://m.edsoo.ru/00adea28

IIPUMEHEHHE
XUMHUECKUE peaKIiH, JexkKallue B
OCHOBE IMPOMBIIIJIEHHOTO crocoda

26 MOJIy4YEHUS CEPHOM KUCIIOTHI. bubmuoreka [LIOK
XHWMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>KaroIe cpe/ibl COeTUHEHUIMU
cepbl

97 Brraucienie MaccoOBOM 10JIH BBIXO1A bubnunorexka [IOK
IIPOJYKTA peaKuu https://m.edsoo.ru/00adec8a

28 OO11ast XapakTepUCTHKA JIEMEHTOB bubmuoteka [LIOK
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VA-rpynnel. A30T, pacnpocTpaHeHue
B IIpupoze, Gpu3nvecKue u
XUMHUYECKHUE CBOMCTBA

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

AMMuak, ero puandyeckue u

bu6mmoreka [IOK

29 XUMUYECKHUE CBOMCTBA, TOJIYYCHHUE U
> HOTYA https://m.eds00.ru/00adf004
MIPUMEHEHUE
[TpakTrueckas padota Ne 3 mo teme
30 «[lomydyenne aMmmuaka, H3y4eHue ero bubmmorexa [IOK
o YA https:/m.eds00.ru/00adf180
CBOMCTBY»

31 A30THAas KHCIIOTa, €€ PU3NICCKUE U bubnnoreka [IOK
XMMHYECKHUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonp3oBaHue HUTPATOB U COJICH
aMMOHHS B KAUECTBE MUHEPATHHBIX

32 o0OpeHMid. XUMHUYECKOe bubmmorexa [IOK
yAOLP ' . https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPY)KAIOIIECH Cpe/Ibl
COCJTMHEHUSIMH a30Ta
®ocop. Oxeun pochopa (V) u

3 o ((11; P Ab (1()1) pa (V) bubnuoreka [JOK

ocopHas Kucnora, pusnueckue u
P . https://m.edso0.ru/00adf68a
XUMHUYECKHUE CBOICTBA, MOJIyYeHHE
Hcnonb3oBanue GocdaToB B

34 Ka4yecTBE MUHEPAJIbHBIX Y00peHUil. bu6muoreka [LIOK
3arpsi3sHEHUE TPUPOTHON CPEIBI https://m.edsoo.ru/00adfc20
docharamu
Yrnepon, pacnpocTpaHeHue B

35 pu I:) e gmnlt)lecxie U XUMHUYECKHE bubmmorexa LIOK

P vp e https://m.edsoo.ru/00adfd9c
CBOWCTBA
36 Oxkcupl yriiepoaa, ux Gu3n4ecKue u bubnmnoreka [IOK

XHUMHUYECKHUE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKOJIOTHYECKUE TIPOOIIEMBI,
cBsi3aHHBIE ¢ oKcuaoM yriepoaa (1V)

37 VYronpHas KUca0Ta U €€ COIn bubmorexa HOK
https://m.edso0.ru/00ae006¢c
[IpakTrueckas padora Ne 4 1o Teme

38 "IlosrydeHue yrieKucioro rasa. bubnuorexa [IOK
KadectBenHnas peakiys Ha kKapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavaIbHBIC TOHATHUS 00
39 OpraHNYECKUX BEIECTBAX KAK O bubnmnorexa [IOK
p https://m.edsoo.ru/00ae054e
COCIMHEHUSIX YIiIepoaa
. bubnuoreka [JOK
40 KpemHuwii u ero coeiMHCHUS
https://m.edsoo.ru/00ae080a
[IpakTuueckas pabora Ne 5. Pemienue

41 SKCIEPUMEHTAIBHBIX 3a7a4 10 TEME bubnnoreka [IOK
«BaxHelne HeMEeTallIbl U UX https://m.edso0.ru/00ae0bf2
COCIUHEHUS
KonTponbnas pabota Ne3 mo teme

. bubmuoreka [JOK
42 «BaxkHenme HeMeTaIbl i UX
https://m.edso00.ru/00ae0e18
COCOUHCHUS
OO61mas xapaKTepuCTUKa XUMHUYECKHUX
3JIEMEHTOB — METAJIJIOB.

43 Merannudeckas CBSI3b U bu6nmmoreka [IOK
MeTaJUIMYeCcKasi KpUCTAIUIMYECKas https://m.edsoo.ru/00ae103e
pemérka. PU3nYECKUe CBOMCTBA
METaJIJIOB
XHWMHUYECKHE CBOMCTBA METAILIIOB.

. bubmuoreka [JOK

44 DAEKTPOXUMHUECKUN Psift

HaIpsHKEHUN METAJIJIOB

https://m.edsoo.ru/00ae1156
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OO6mmwme crmocoOb! MOTyYeHUS
MmeraiutoB. CriaBbl. BerauciieHus nmo

bubnnorexa [JOK

45 I
YPABHCHHUAM XUMHUHCCKHX PEAKIIH, https://m.eds00.ru/00ae1156
€CJIM OJTUH U3 PEareHTOB COJCPIKUT
MIPUMECH
46 Ilonsatue 0 KOpPO3UU METAILIOB buGnnorexa [IOK
PP https://m.eds00.ru/00ae1278
bubnnorexa [JOK
47
Ilenotrpre MeTael https://m.edsoo.ru/00ae14b2
48 OKcCHUIbI ¥ TUAPOKCHIBI HATPUS U bubnnorexa [JOK
KaJust https://m.edsoo.ru/00ae14b2
49 [IlemouHo3eMeIbHBIC METAILIBI — bubnnorexa [JOK
KaJIbIIMA ¥ Maroui https://m.edsoo.ru/00ae15e8
50 Baxxueiime coeqMHEHNS KaIbLIAA buGnnorexa LIOK
& H https://m.edsoo.ru/00ae15e8
51 O00011IeHIE U CUCTEMATU3ALIHS
3HAaHUU
59 JKécTKoCTh BOIBI M CITOCOOHI €€ bu6mmoteka I[IOK
YCTpaHEHUs https://m.edso0.ru/00ae1886
[TpakTryeckast pabora Ne 6 mo reme
53 "YKEcTKoCTL BOIBI M METOEI €6 bubnmorexa [TOK
., https://m.edsoo.ru/00aelae8
yCTpaHEHUs
. bubnuoteka [IOK
54 A
JTOMHHIH https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe CBOICTBa OKCHIA U bubmuorexa [LIOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Werneso bubmuoreka [JOK

https://m.edsoo.ru/00ae1d86
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OKCI/II[BI, TUAPOKCUABI U COJIM KEJI€3a

bu6mmoteka [IOK

> (1) u sxenesa (1) https://m.edsoo.ru/00ae35e6
58 O06o001IeHne U cUCTeMaTH3AIHS
3HaHUH
[IpakTuueckas pabora Ne 7. Pemienue
59 3KCIEPUMEHTAIBHBIX 337a4 [0 TEME bubnnoreka [IOK
«BaxHennme MeTajibl U UX https://m.edsoo.ru/00ae3de8
COCTUHEHUSI»
Brruncnenus mo ypaBHEHUSIM
XUMUYECKUX PEAKITNH, €CITU OJIUH U3
60 peareHToB J1aH B U30BITKE UITU bubnnoreka [IOK
COCPKUT mpuMecu. Beruncienus https://m.edsoo.ru/00ae1750
MacCcOBOM JOJIH BBIX0JIa MPOAYKTA
peaxkuuu
61 O00011IeHIE U CUCTEMATU3ALIHS
3HAHUHT
KonTponbnas padora Ne4 o teme
62 «Baxuenme MeTauibl U X
COETUHEHUSI
63 BemectBa u marepuassi B bu6nmmoreka [IOK
IOBCEIHEBHON )KU3HU YEIOBEKA https://m.edso0.ru/00ae3f50
64 XHUMHUUECKOE 3arpsi3HEHNE bubnnorexa [IOK
OKpY>KaroIleu cpeibl https://m.edso00.ru/00ae4270
65 Ponb xumuu B periennn bubmuorexa [LIOK
AKOJIOTHUECKUX TIPOOIIeM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O60011€eHNE U bubmuorexa [LIOK
cUcTeMaTu3alus 3HaHUN https://m.edsoo.ru/00ae0dOa
67 PezepHblit ypok. O6001eHIE U bubmuoteka [LIOK
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CHUCTCMaTHU3al sl 3HAHUH

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

68 PezepHuslil ypok. O6001eHNE 1

cUCTeEMaTHU3alusd 3HaAaHUN

bu6mmoteka [IOK
https://m.edsoo.ru/00ad9ch?2

OBIIEE KOJIMYECTBO YACOB 10
I[TPOI'PAMME

68



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




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

» Xumus, 8 knacc/ Pymsurtuc I'.E., ®enpaman O.I'., AKinoHepHOE OOIIECTBO
«3narenbctBO «IIpocBemenue

» Xumus, 9 kmace/ Pynasurtuc I'.E., ®enpaman @.I°., AknimonepHoe 00IIecTBO
«3narenbeTBO «IIpocBeeHue

METOJAUYECKHUE MATEPHUAJIBI IJIS1 YYUTEJIA
Xumus : ypoku B 8 kiacce : mocobue s yunrens /H. H. 'apa
Xumus. Ypoxku B 9 kiacce : mocoowue mis yautens /H. H. T'apa

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

http://school-collection.edu.ru

http://fcior.edu.ru

http://college.ru/himiya/


http://school-collection.edu.ru/
http://fcior.edu.ru/
http://college.ru/himiya/







