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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalnbHOl padodeil MnporpaMMbl
BOCITUTAHUS U C YUYETOM KOHIICIIIIUN MPETOAaBaHus YICOHOTO MpeaMeTa « XUMHSI
B 00pa3zoBaTeNbHBIX opranm3aiusx Poccuiickoit deneparum.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIlIeH cTpaTeruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTHUA OOYYAIOIIUMXCS CPEICTBAMHU Yy4eOHOTO
npeaMera, yCTaHABJIMBAET 00s3aTeNbHOE MIPEIMETHOE coJiep KaHue,
npeaycMaTpUBAET paclpeielieHue €ro Mo KiaccaM M CTPYKTYpUpPOBaHHE IO
paznenaM M TeMaM MpPOrpaMMbl IO XHUMHUH, OINpPEIETseT KOJUYECTBEHHBbIE U
Ka4E€CTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YY4E€TOM  MEKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBsI3€H, JIOTUKM y4eOHOro mpolecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarouuMxcsi, OMNpPEAeNseT BO3MOXKHOCTA TMpeaMera s
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 0O0pa30BaHMS, a TaKKe TPEOOBaHUN K
pe3ynbratam oOy4eHHUs XUMUW Ha YPOBHE I1eJIeH M3YUYEHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-TO3HABATEILHOM JEATENbHOCTU OOYYalolerocs IO OCBOCHHIO
y4e0HOT0 co/iepKaHusl.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
oOy4Jaromierocsi, ero MpeACTaBICHU O MaTepUaTIbHOM E€AMHCTBE MHUpPA, BAXKHYIO
pOJib UTPAtOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPrUM U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI YEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUYECKOM,
MUIIEBOM M 9KOJIOTUUECKON 0€30MacHOCTH, MPOOJIeM 3[paBOOXPaHEHUS.

N3ydenue xumuu:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMupOBaHUs KYJIbTYPhI JIMYHOCTH, €€ 0011Iel U (PyHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OOy4Jarommxcsi, HABBIKOB HX CAMOCTOSITEIHPHOW  Y4EOHOM  JICSITEIIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIIBCKUX YMEHUW, HEOOXOIMMBIX KakKk B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM IeSITEILHOCTH;

3HAKOMHUT CO CHEeHU(UKONW HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBAET OCHOBBI
LEJTOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YETIOBEKA, SIBJIIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO--HAYYHOW TPAMOTHOCTH O0YJarOITHXCS;



CrocoOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-Hay4YHbBIM 3HAHMSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOT'O 00IIIer0 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coiepKaHusi MPOrpaMMbl MO XUMHUHU C(HOPMHUpPOBAHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKUX MPEACTaBICHUN
Pa3HOrO YPOBHS:

— aTOMHO--MOJICKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpeACTaBICHUM 00 DICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JPyromy, BBITIONHSS (GYHKIMA OOBACHEHHS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MUPA B JIOTHKE
e€ CHCTeMHOW NpPHUPOJbI, IIEHHOCTHOTO OTHOIIEHHWS K HaydYHOMY 3HaHHUIO U
MeTOJlaM TO3HaHWS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX mpeAMeToB: «OKpyKalomuil MUpY,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy wu3yueHWH XUMHH TPOUCXOAUT (HOPMHUPOBAHME 3HAHWK OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEIbHOCTH 4YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPHI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbl XHUMHUYECKHUX
3HaHUW — BaXKHEUIIUX (AKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKHUX MOTOKECHHM,
JIOCTYITHBIX 00OOIICHH MHMPOBO33PEHUYECKOTO XapaKTepa, sA3bIKa HayKd, B



OpUOOIIEHNH K HAayYHBIM METOJaM I[IO3HAHUS TMPU HM3YyYEHUU BEUIECTB H
XUMHUYECKHUX peakiuii, B (OPMHUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHHWU B Y4YEOHO-TIO3HABATENbHOM U y4eOHO-HCCIIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKHUE LU, KaK:

— (¢$opMUpOBaHHE WHTEIUICKTyaJIbHO Pa3BUTONW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KHU3HU;

— HampaBJIEHHOCTh OOy4YeHUSI HA  CHUCTEMaTHYECKOE MPUOOIICHHE
oOy4Jaronmxcss K CaMOCTOSATEIbHON IO3HABATEIbHOM J€ATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOLIUX YHUBEPCAJIbHOE 3HAUYEHHUE MIJIs
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHATIBHOW U €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYXaIOIEr0 MHpA, MCIHOJIb3Ysd 3HAHUS W OMbBIT, MOJIyYCHHbIC MPU H3YYECHUU
XUMHH, TPUMEHATh WX TPHU pEHICHHH NpoOiieM B TOBCEIHEBHON >XWM3HU U
TPYAOBOU JIESATEIBHOCTH;

— ¢opmHpoBaHHEe y OOy4YalOIIMXCAd TYMAHUCTUYECKUX OTHOILECHUM,
NOHUMAaHUSl LEHHOCTU XUMHUYECKUX 3HAHMM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1eJIecO00pa3HOro TMOBEAEHUS B OBITY U TPYAOBOM JEATENBHOCTH B LENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOIHON CPEIBI;

— pa3BUTHE MOTHBAllMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HpoGuis U HampaBlIECHHOCTU JajbHEHIIero
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).

COAEPXKXAHUE OBYUEHUA

8 KVIACC
IlepBoHa4yabHBIC XMMHYECKHE IOHATHSA



[Ipenmer xumuu. Ponp XUMUU B )KM3HU YETOBEKA. XMMHS B CHCTEME HayK.
Tena wm BemjectBa. du3nMueckue CBOWCTBA BEMIECTB. ArperaTHOE COCTOSHUE
BemiecTB. [loHsiTHe O MeTojax Mo3HaHUS B XUMHUU. UHCThIE BEHIECTBA U CMECH.
CrniocoObI pa3ziesieHus CMeCei.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewlecTB. (OTHOCHUTENbHAsT aTOMHas Macca.
OTHocuTenbHAsT MOJIEKYJIsIpHass Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COECIMHEHUMU.

KommuectBo BemectBa. Moiib. MonsipHas Mmacca. B3auMocCBsI3b KOJIMYECTBA,
Macchbl W 4YHCIa CTPYKTYPHBIX €AMHUI[ BellecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

Du3NYEeCKUEe U XMMHUUYECKUE SBJICHUS. XUMHUECKas peakiuus U €€ MpU3HaKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMHUYecKHe ypaBHeHUs. Kiaccudukarms
XUMUYECKUX PEaKIUi (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCY/I0H, MpaBuiaMu paboThl B JabopaTopuu U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMHUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3sOB HEOPraHUYECKHX BEIIECTB, HAOIIOACHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUTICHUE M KOHJCHCAIMS BOJbI) U XMMHUYECKUX (TOpPEHHE CBEYH, MPOKAJTUBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SBJICHU, HAOMI0IeHUE U
OMMCAaHWE MPU3HAKOB MPOTEKAHUS XMMHUUYECKUX peakiuil (pa3inoKeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMmoieiicTBre xene3a ¢ pactBopoM conu meau (1),
U3Y4YeHHUE CIOCOOOB PA3JICICHHs] CMECEH: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BBITIApUBAHUE, AUCTHLIAIMA, XpoMaTorpadusi, MpoBEACHNUE OYNCTKH MTOBAPEHHOMN
COJIM, HaONIOAEHWE W  ONHUCAaHUE  PE3yJbTaTOB  MPOBEACHUS  OINbBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

BaxxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BelIeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BelecTBo. Haxoxknenuwe kucimopona B mpupoae, (U3MUECKUE U XUMUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [Ipumenenne kucinopoaa. CrnocoObl
MOJIYYeHHUS] KUCIopoJa B J1abopaTopuu W TPOMBIIUICHHOCTH. KpyroBopor
Kucaoposa B mpupoje. O30H — alIoTpoIHas MOAU(UKALNS KHCIOPO/a.



TennoBoil 3¢ (deKT XUMHYECKON peakuuu, TEPMOXUMHUUYECKUE YpaBHEHHS,
9K30- W DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroiab M METaH. 3arpsA3HEHUe
BO3]IyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bomopon — »snemeHT W mpoctoe BemecTBo. HaxoxkaeHuwe Bomopona B
npupoae, GU3MYECKUEe ¢ XUMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIOCOOBI
nony4yeHust. Kucmorel u comnu.

Momnsipabiii 00BEM razoB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10711 BElIeCTBa B PacTBOpE. XMMHUECKUE CBOMCTBA BOABL. OCHOBAHUS.
Pose pacTBOpOB B mpupoie U B XKU3HU 4delioBeKa. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HEeHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHUJIOB:  coyieoOpa3yromnie  (OCHOBHBIC, KHCJIOTHbIE, aM(OTepHbIE) W
HecosneoOpasyronue. Homenknatypa oxcujnoB. Dusnueckue U XUMHUYECKHUE
CBOMCTBA OKCUJIOB. [lomyuenune okcuaos.

OcHoBanus. Krnaccupukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHOBaHusA. HomeHkiatypa ocHoBaHuii. PU3UUECKHE U XUMHUYECKHUE CBOMCTBA
ocHoBaHuU. [losyyeHre oCHOBaHUM.

Kucnotel. Knaccuduxanus xkucnor. Homenknarypa kuciot. Ousndeckue u
XMMHUYECKUE CBOWMCTBAa KHUCIOT. Psn axktuBHoctm metamnoB H. H. bekerosa.
[Tonydyenue KUCIOT.

Conu. HomeHnknarypa coseil. @U3NYeCKUe U XUMHYECKHUE CBOWMCTBA COJEH.
[TomydyeHue conen.

['eHeTnyeckas CBSI3b MEXKY KIaCCAMU HEOPTaHUYECKUX COCIMHEHMUIA.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJIyUYEHHUE,
coOuMpaHue, pacrmo3HaBaHWE W M3YYCHHE CBOWCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM M YCIOBUS BO3HUKHOBEHUS W
MpeKpalleHuss TopeHust (Mmokapa), O3HAKOMJICHHE C OOpa3laMu OKCHIOB U
OMHMCAaHWE WX CBOMCTB, IMOJy4YeHHE, COOMpaHHE, PACIO3HABAHUE U H3YUYCHHE
CBOMCTB BOaOpoaa (ropeHme), B3amMozeicTBre Bogopona ¢ okcugoM meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUIACOMATEPUAJIOB), HAOIIOJACHHE OOpAa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBaHUE OCOOCHHOCTEM PACTBOPEHUS BEIIECTB C
pa3JIUYHOM PACTBOPUMOCTHIO, TIPUTOTOBJICHUE PACTBOPOB C OMNPEICIEHHOMN
MAaCCOBOM JI0JIEW PAaCTBOPEHHOIO BEIIECTBA, B3aUMOJECHCTBUE BOJbI C METAJLUIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE  BHUJEOMATEpPUAIIOB),
WCCJICIOBAaHNE OO0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJI0ICHUEe U3MEHEHHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT U ILEIOYEH,



u3ydyeHue B3auMmozeictBua okcuaa meau (Il) ¢ pacTBopoM cepHON KHCIOTHI,
KUCJIOT C MeTajulaMH, pPEeakUWi HEUTPpAIN3alWH, ITOJYYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHWH, BBITECHEHHWE OJHOIO0 MeTajula APYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAJIBHBIX 3aJad 10 Teme «BaxHelmme Kiacchl HEOPraHWYECKHX
COEIMHEHUI.

Ilepuoguvecknii 3axkoH u Ilepmoamueckasi cucreMa XHUMHYECKHX
aemMenToB JI. WM. MenpgeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OKHCIUTEIBLHO-BOCCTAHOBUTE/IbHbIC PEAKIIUH

[lepBble MOMBITKM KiIacCU(UKALMM XUMUYECKUX 3JeMeHTOB. IloHsTHE O
IpyNNax CXOJIHBIX 3JIEMEHTOB (ILIEJIOYHBIE U IIEIOYHO3EMEIbHbBIE METaJLIbI,
rajioreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUABI
Y THUJIPOKCHU/IBI.

Ileprognyeckuit 3akoH. Ilepuoanueckas cucreMa XMMHUYECKHUX 2JIEMEHTOB /1.
HU. MenneneeBa. KopoTkomepuonHas ¥ JUIMHHONEpUOAHAs  (OPMBI
[Tepronnueckoit cucrembl xumuueckux 3nemMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. OHU3WYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIIBI DJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sep. M30Tonsl. DiekTpoHbl. CTpoeHue
AIIEKTPOHHBIX ~ 000JI0YEK aToMOB MepBbIX 20 XUMHYECKHX 3JEMEHTOB
[lepnogmueckon cucremsl [[. 1. MenneneeBa. XapaKTEpUCTHKA XUMHYECKOTO
3JIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paauyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 TpyMNIaM U MepUoaam.

3nauenue [lepuoanueckoro 3akoHa u [lepruoanyueckoil CUCTEMbBI XUMUYECKUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W mnpaktuku. [[. V. MenneneeB — yd€Hbld U
IpaKIaHUH.

Xnumuueckass cBs3b. KoBalleHTHas (ToOJisipHass MW HEMOJSpHas) CBSI3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okucneHus.  OKHUCIUTEIBHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Iponecchbl OKMCIIEHNs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3lOB BELIECTB METAUIOB UM HEMETAUIOB, B3aUMOJEHCTBHE
TMJIPOKCUJA LMHKA C pacTBOPaMU KHCIOT M IIEJIOYEH, MPOBEIAEHUE OIbBITOB,
WUIKOCTPUPYIOLIMX ~ NPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropenue, peakiiy pas3ioKeHHsl, COSTUHEHUS).

Mesicnpeomemmuoie ceéazu

Peanuzanus MeXNpeAMETHBIX CBS3€M MPU HM3yYEHHMH XUMHUU B 8 Kjacce
OCYILECTBIISIETCS. 4Yepe3 HCIONb30BaHHE KaK OOIIMX €CTeCTBEHHO--HAYYHBIX



NOHATUM, TaK U MOHSITHI, SABJISIFONIMXCSI CHCTEMHBIMM ISl OTJAEIbHBIX IPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO1ue ecTecTBEeHHO--HAyUHbIE MOHATHS: HAYYHBINH (DaKT, TUIIOTE3a, TEOpHUs,
3aKOH, aHallu3, CHUHTE3, KilacCU(UKaAIUsA, IEePUOJUYHOCTb, HAOIIOJCHNUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBIICHUE.

®usuka: Marepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHJ,
W30TOIIBI, PaJUOAKTUBHOCTD, MOJIEKYJA, JJIEKTPUYECKUM 3apsJl, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEILECTBA, ra3, (PU3NUYECKUe BEIMYMHBI, €AMHULIBI
U3MEPEHHUsI, KOCMOC, IUIaHETHI, 3BE€3/1b!1, ConHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: armocdepa, ruapochepa, MHHEpPaNbl, TOPHBIE MOPOJBI,
ITOJIE3HBIE UCKOMIAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BeimecTBo U XuMHYecKasi peakuus

[lepnonnueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB
XUMHYECKUX DJJIEMEHTOB IIEPBBIX TPEX MEPUOAOB, Kaaus, KAIbIUA W HX
COCIMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM JJIEMEHTOB B Ilepmommyeckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHre BemecTBa: BHIBI XUMHUYECKOW CBSI3M. THIBI KPUCTAIMYECKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHMYECKHX BELIECTB. XUMHUECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K pPa3JIMYHBIM KJIacCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanusa XuMUYecKUX peakuuid Mo pa3audyHbIM MPU3HAKaM (110 YHUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIIOBOMY 3(pQeKTy, Mo
U3MEHEHHUIO CTETEeHEN OKHUCICHHUS XMMHYECKHX 3JIEMEHTOB, 10 0OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U SHAOTEPMHUUECKUE PEAKIUU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOpaTUMBIX XUMHUYECKUX peakiusx. [loHATHe 0 rOMOreHHBIX U TeTepOTEeHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHYECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAKIUU U TMOJOKEHUE XUMHUYECKOTO

paBHOBECHS.
OKUCIANTENbHO-BOCCTAHOBUTEIbHBIE ~ pEaKUWH,  JJIEKTPOHHBIM  OamaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON peaKkuu. CocraBnenue YPaBHEHUMN

OKHUCIUTCIBbHO--BOCCTAHOBHUTCIIBHBIX peaKuHﬁ C HUCIIOJIBb30BaHHCM  MCTOJa
SJICKTPOHHOTI'O OajaHca.



Teopus 31EKTPOIUTUYECKON TUCCOLHUALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Karnonel, aHMOHBI. MeXaHH3M AMCCOLMALMHM BEUIECTB C PA3JIMYHBIMU BHJIAMU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakuuu noHHOro oOMeHa. Y cioBus MPOTEKaHUs PEAKIMil HOHHOTO 0OMEHa,
IIOJIHBIE M COKpAalIEHHBIE HOHHBIE ypaBHeHUs peakuuid. CBoWCTBa KHUCIOT,
OCHOBaHMII W colel B CBET€ TMPEACTaBICHUNA 00 DIEKTPOTUTHUECKON
nuccounanuu. KauectBeHHble peakiny Ha MOHBIL. [IoHATHE O TMApONIN3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISIMU KPUCTALIMYECKUX PEHIETOK HEOPraHMYECKHUX
BELIECTB — METAJUIOB U HEMETauIoB (rpaduTa U anmasza), CIOKHBIX BEILECTB
(xopuaa HaTpus), HUCCIEIOBAaHUE 3aBUCUMOCTA CKOPOCTH XUMHUYECKON peakluu
OT BO3JICUCTBHS pa3IUYHBIX (DAKTOPOB, MCCIECIOBAHUE IIIEKTPOIPOBOJIHOCTH
pacTBOpPOB BELIECTB, IIpoLecca AUCCOLMALMMA KHUCIOT, LIEJI0YEeH U  COJIEH
(BO3MOXKHO  MCIIOJIb30BAHME  BHJIEO MAaTE€pUaloB), IMPOBEACHHUE  OIBITOB,
WUIIOCTPUPYIOIIMX ~ NPHU3HAKM  NPOTEKAHWS  peakuuid HOHHOrOo  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHHE BOAbI), OIBITOB,
WUIKOCTPUPYIOIIMX ~ NPUMEPBI  OKHUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKUUU
(ropeHue, peakuuu pas3jioKEeHUsI, COCIMHEHUs), PaclO3HABaHUE HEOPraHUYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEAaKIU HAa HOHBI, pEIIEHUE
DKCIEPUMEHTAJIBHBIX 33/1a4.

HemeTauibl 1 X COeIMHEHUS

OOmast xapakTtepucTuka ragoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3MUecCKHue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWUMHUYECKHE CBOWCTBA HAa MpUMEpe  XJjopa
(B3aUMOJEHCTBUE C METallaM{, HEMeTalllaMH, WIeJo4amMu). XJIIOPOBOAOPOI.
ConsiHast KuCIOTa, XUMUYECKHE CBOMCTBA, IMOJY4YEHHE, NMPUMEHEHHE. [lelicTBue
XJIOpa M XJOpPOBOJOPOJA HAa OpraHM3M 4YelOBeKa. BakHelmnue XJIOpHIbl U HX
HaxO0XJICHUE B IIPUPOJIE.

Ob6mas xapaktepuctuka 3nemMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
MPOCTHIX BELIECTB — KUCIOPOAA U Ccepbl. AJUTOTPOIHbIE MOIU(UKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiictBa cepbl. CepoBOAOPO, CTpOeHHE, (PU3NYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, Qu3nueckue W XUMHYECKHE CBOMCTBa (00mIME Kak
NpEeACTaBUTENST Kjacca KHUCIOT U crnenuduyeckue). XHUMHUYECKHE peakluu,
Jekalue B OCHOBE MPOMBIIUIEHHOTO CHOc0o0a TMOMY4YeHHsS] CEpHOM KHCIIOTHI.
[Ipumenenue cepHoil KUCIOThL. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAS PEAKIIMs Ha
cyiabdaT-uoH. Haxoxaenue cepbl u €€ COCOUHEHHH B MpHpPOAE. XUMHUYECKOE



3arpsi3HEHUE OKPYXKAIOIICH Cpeabl COCMUHEHHSIMHU Cepbl (KUCIOTHBIE IOXKIH,
3arpsi3HCHHUE BO3IyXa M BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAIICHHUS.

OOmas xapaktepuctuka 37meMeHTOB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpPHBIC CTETNICHU OKHCIIECHUs. A30T, paclpOCTpaHEHHUE B MPUPOJIE,
dbuznyeckre U XuMU4YecKkue cBorcTBa. KpyroBopot azora B mpupojie. AMMHUAK, €ro
bu3nYecKue 1 XUMUYSCKHAE CBOMCTBA, MOJydyeHrue u mpuMeHerne. Com aMMOHWS,
X (U3UYECKUE U XUMUYECKHE CBOWCTBA, MpUMEHEeHHE. KadecTBeHHas peakius Ha
HOHBI aMMOHMS. A30THasl KHCJIO0Ta, €€ ToyydeHue, (U3NYeCKue M XHUMHYECKHE
cBOMcTBa (0OmIME KaK TMPEJICTaBUTEIs Kiacca KHUCIOT W  cHeruduuecKue).
Hcnonp30BaHWe HUTPATOB MW COJied aMMOHMS B KadeCTBE MMHEPAIbHBIX
yIoOpeHni. XUMUYECKOE 3arpsA3HCHIE OKPYIKAIOIMIEH CpeIbl COCTMHCHUSIMH a30Ta
(KUCIIOTHBIE MOXIW, 3arpsi3HEHUWE BO3Ayxa, MOYBBI M Bogoémon). docdop,
aloTponHeie Moaudukamuu Gochopa, GU3MUECKHE U XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u bochopHas kuciaora, pu3MIECKUe U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanne GpocdaroB B KaUeCTBE MUHEPAIBHBIX YIOOPEHUH.

OO6mas xapakrtepuctuka 31emMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTepHbIE  CTCMICHW  OKHUCJICHHUS.  YTJIEpOA,  aJUIOTPOITHBIC
MOAU(UKAIIUKA, PACHPOCTPAHEHHE B MpuUpoje, (U3MYECKHE U XUMHUYECKHE
cBoiicTBa. AncopOiusa. KpyrosopoT yriepoaa B npupojse. OKCUIbI yriiepoaa, ux
bu3MYecKue W XUMHUYECKHE CBOMCTBA, JEHCTBHE Ha IKUBBIC OpPTaHU3MEI,
MOJIYYCHUE W TPUMEHEHHEe. DKOJOTUYECKHUE MPOOJEMBbI, CBSI3aHHBIE C OKCHIIOM
yraepoaa (IV), rumoresa riao6ambHOro TMOTEIVICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUeCKue U XMMHUYECKHUE CBOMCTBA,
noJiydieHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIINIJICHHOCTH U CEIHCKOM
XO3SIUCTBE.

[lepBoHaUaIbHBIE TTOHATHSL 00 OPraHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, dTUJIEH, alleTHJICH, dTAaHOJI, TJIMIIEPHH, YKCYCHAs! KHCIIOTA).
[IpupoaHbie HMCTOYHUKU YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
MPOAYKThl UX TepepaboTku (OEH3WH), UX POJib B OBITY W MNPOMBIIIJIEHHOCTH.
[TonsiTHE O OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: KUpaX, Oelkax, yrieBojgax — U X
poii B JKM3HM UeJOBeKa. MarTepualbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTaHWYECKUX COCTMHECHUM.

KpemHnmii, ero ¢usnyeckne W XHMHUYCCKHE CBOKMCTBA, IIOJNIYYCHHE W
npuMeHenue. CoenuHeHuss KpeMHHs B mpupojne. OOuiue mpeacTaBlieHus 00
okcuae kpemHusa (IV) u kpemuueBoi kuciaore. CHIMKAThI, UX UCIOJIb30BAaHUE B
ObITYy, B TIPOMBINIUICHHOCTH. BakHelIne CTpOUTEIbHbIE MaTepHallbl: KepaMuKa,
CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6€30MacHOr0 HMCIOIB30BAHMUS
CTPOUTEJIbHBIX MaTEPUAJIOB B TTOBCEHEBHOM JKU3HHU.



Xumuueckuii IKCnepumenm:

U3y4eHUE 00pa3l0B HEOPraHWYECKHX BEIIECTB, CBOWCTB COJIIHOW KHCIOTHI,
IPOBEJICHUE KaueCTBEHHBIX PEaKIMi Ha XJOPUA-UOHBI U HAOIIOJCHHE MPU3HAKOB
UX TPOTEKAHMs, OMBITHI, OTpa)karolue (PU3MUECKHEe U XUMHYECKHE CBOMCTBA
rajJJor€HOB M MX COEIMHEHUH (BO3MOYKHO MCIIOJIb30BAaHUE BHIEOMATEPUATIOB),
O3HAaKOMJIEHHE C oO0pa3lamMu XJOpUAOB (TaJOTEHUIOB), O3HAKOMIIEHHE C
oOpasmamu  ceppl M €€  COCOAUHEHUSIMH  (BO3MOXXKHO  HCIOJb30BaHHE
BUJICOMATEPHUAIOB), HAaOIIOIEHNE TIpoliecca OOYyIIIMBaHUs caxapa IoJ JeHCTBUEM
KOHLICHTPUPOBAHHONM  CEPHOM  KHCJIOTHI, M3YYCHHUE XMMHYECKUX CBOMICTB
pa30aBiIEHHON CEPHOI KUCIIOTHI, IPOBEICHNE KAUECTBEHHON peakluu Ha CyJb(aT-
WOH W HAOJIOJeHUE NpH3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHWE C (PU3HMUYECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COEIUHEHHH (BO3MOYKHO HCIOJIb30BaHUE
BUJICOMATEPHATIOB), o0pa3laMu a30THBIX U (HOCPOPHBIX yIOOpEHUH, MOIydYeHUE,
coOupaHue, paclo3HaBaHWE W HU3YYEHHE CBOMCTB aMMHUaKa, IPOBEJICHUE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX IPOTEKAHHUsI, B3AMMOICVCTBAE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBEO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YCHUE MoZEeNnen
KPUCTAIUIMYECKUX pEelIETOK ainMasa, Trpaduta, (QyiiaepeHa, O3HAKOMJICHHE C
IPOLECCOM aACOpPOLMU PpacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
YCTPOMCTBOM NPOTUBOra3a, MoJyuyeHHe, cOOMpaHue, paclio3HABAaHUE U U3y4YEHUE
CBOMCTB YIJIEKMCJIOTO ra3a, IpOBEICHUE KauyeCTBEHHBIX PEaKIMil Ha KapOOHAT U
CUJIMKAT-UOHBl W HW3YYECHHE MPU3HAKOB UX NPOTEKAHUs, O3HAKOMIICHHE C
IPONYKIMEH CUJIMKATHOM TPOMBILUIEHHOCTH, PELICHUE SKCIIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BakHenme HeMeTauIbl M UX COCTUHEHUSY.

Metayuibl 4 X COeIMHEHUS

OO01ast XxapakTepUCTHKAa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux noyioxkeHuss B llepumommueckor cucreme xumuyeckux siaemeHtoB . U.
MenpeneeBa u ctpoeHusi aToMoB. CTpoeHHE MeTauioB. Merayunueckas CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMUECKas  PEIIETKA.  DJIEKTPOXUMUYECKHH  pAX
HanpspkeHU MeTtaioB. Ou3nyeckrue U XUMUYECKHUE CBOMCTBA MeTaiioB. OOiue
crocoObl Tosy4eHus: MeTaiyioB. [loHATHE O KOpPPO3UM METAIJIOB, OCHOBHBIE
CrocoObl 3alThl UX OT Koppo3uu. CruiaBbl (CTajlb, YYTYH, AIOPATIOMUHUH,
OpoH3a) U UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[[lenouynbie MeTambl: nonokeHue B [lepuonnueckoil cUCTEME XUMHUYECKUX
anemenToB /. 1. MenzaeneeBa, cTpoeHUE UX aTOMOB, HAaXOXKJICHUE B IPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl 1
TUAPOKCUABI HATpus W Kanus. lIpuMeHeHue IIeNnoYHbIX METaUIOB M HX
COCIMHEHUM.



[Ilenouno3emenbHbIE METAUIBI MAarHud W KaJIbLUUW: MOJIOKEHUE B
[lepnoguueckon cucreme xuMmuueckux sneMeHToB [[. 1. MenneneeBa, crpoeHune
UX aTOMOB, HAXOXJIeHHE B Ipupojie. Pru3ndyeckre 1 XUMUYECKHE CBOMCTBA MarHus
W Kanpuusa. Baxueimue coeauHeHHs Kaiblus (OKCUZ, TUIAPOKCHI, COJIN).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUSI.

AmmoMuHUNA: TIoyioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKJIE€HHE B npupone. Pusndeckue u
XUMHUYECKUE CBOMCTBA altOMUHUS. AMQOTEpHbIE CBOMCTBA OKCHIA U THAPOKCUIA
ATOMHUHUSL.

Keneszo: nonoxenue B [lepuoanueckoit cucteMe XMMUYECKUX 3JEMEHTOB /1.
N. MeHnpneneeBa, CTpOEGHHE aroMa, HAaXOXAeHHWe B mnpupoae. dusznueckue u
XUMHUYECKUE CBOMCTBA xkene3a. OKCubl, rTuipokcuibl U conu xenesa (I1) u sxenesa
(1), ux cocTaB, CBOWCTBA U MOJYUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3NYECKUMU
CBOMCTBaMH, M3Y4YEHHUE  PE3YyJIbTATOB KOPPO3UU  METAUIOB  (BO3MOXKHO
WCIIOJIB30BaHUE BHUICOMATEPHUATIOB), OCOOCHHOCTEH B3aWMOJCUCTBUS OKCHJA
KIbIIUS W HATpus C BOJOM (BO3MOYKHO HCIIOJIB30BaHUE BHJICOMATEPUATIOB),
MCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, IpoOllecca TOPEHUS KeJie3a B KUCIOPOJIe
(BOBMOXKHO  KCMOJIb30BAaHME  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEAKIIMA HAa MOHBI: MarHusi, KajblUs, aJIIOMUHUS, [IUHKA, JKeje3a
(1) u xene3a (1), meau (11), HaOMFOIEHUE W OMUCAHKE MPOLIECCOB OKPAIIMBAHUS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus MW Kaiubluid (BO3MOXKHO UCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THIAPOKCHUIA ATTFOMUHUS
Y TUIPOKCHUJIA IIMHKA, PEIIEHHE SKCIIEPUMEHTANBHBIX 3a7a4 1o TeMe «BaxkHnelme
METAJIJIBI U KX COSTUHECHHUS.

XuMHS M OKPYXKAOLIAS cpeaa

BemecTtBa m Marepuanibl B ITOBCEIHEBHOM XWU3HM YEIOBEKa. be3omacHoe
WCIIOJIb30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMHUYECKOE 3arpsi3HEHHE OKpYKarolied cpeinl (MpeaeibHas AOMycTUMast
KOHIIEHTpalus Bemiects, nainee — [1/1K). Ponb xuMuu B pelieHnn 3KOJIOrMYeCKUX
po0aem.

Xumuueckuii IKCnepumenm:

H3y4deHHue oOpaslloB MaTepuUalioB (CTEKJIO, CIUIABBI METAJIJIOB, MOJMMEPHBIC
MaTepualbl).

Mescnpeomemnmnuie ceasu

Peanuzanusi MeXNpeIMETHBIX CBSI3ed MpPU M3YYEHHM XUMHM B 9 Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX



MOHSTHM, TaK U MOHSATUH, SABIISIOMINXCS CUCTEMHBIMH ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO IIHKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIC MOHATHS: HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH,
TEOpUs, aHallu3, CHHTE3, KiIacCupuKaluus, MEpUOJUYHOCTh, HAOIIOACHHE,
HKCIEPUMEHT, MOJEIMPOBAHUE, W3MEPEHUE, MOJIEb, SIBICHHUE, HNAapHUKOBBIN
3 eKT, TEXHOIOTHS, MaTEPHUAIIBI.

duszuka: Marepus, aToM, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
U30TOIbI, PAAUOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKUH 3apsij, NPOBOJHUKH,
HOJyIPOBOJHUKH, JAUDJIEKTPUKH, (POTOJIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHUE BEIIECTBA, a3, pacTBOP, pACTBOPUMOCTb, KpUCTAIIINYECKas]
peméTka, CIiaBbl, (U3MUECKUE BEIMYUHBI, CIUHUIBI U3MEPEHHS, KOCMHUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COTTHIIE.

buonorust: ¢ortocunTes, npixanue, Oumocdepa, d3KOCHCTEMA, MUHEPAIBHBIC
y10OpeHus, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MOJIE3HbIE UCKOTIaeMbI€, TOTLTUBO, BOJIHBIEC PECYPCHI.

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHUSA INPOI'PAMMBI 110
XNMHMHU HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pPE3yNbTaThl OCBOCHHUS MPOTPaAaMMbl OCHOBHOTO  OOIIIETO
oOpa3oBaHUs JOCTUTAIOTCS B XOJi¢ OOyYeHHMS] XUMHUU B €IUHCTBE Y4EeOHOW H
BOCITUTATEIHHOM JEATEIHHOCTA B COOTBETCTBUM C TPATUITMOHHBIMU POCCUUCKUMU
COIIMOKYJIBTYPHBIMH W JTYXOBHO-HPAaBCTBCHHBIMH IICHHOCTSMH, TPHUHSATBIMU B
oOIIecTBe MpaBWIaMH M HOPMAaMH TOBEACHHS M CIIOCOOCTBYIOT TIpoIeccam
CaMOTIO3HAHUS, CAMOPA3BUTHS U COLMATIU3AINH 00yUYaIOIIUXCS.

JIn4HOCTHBIE  pPE3yNbTAaThl  OTPAXKAIOT  TOTOBHOCTh  OOYyYaIOIIUXCS
PYKOBOJICTBOBATbCS CHUCTEMOM IMO3WTHUBHBIX IICHHOCTHBIX OpHCHTAMH U
pacIIMpEeHHE OIbITA ICITSILHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

IIEHHOCTHOTO OTHOIIICHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUUECKOMY
W HAy4YHOMY HACJICIUI0, TIOHMMAHHS 3HAYEHUS XUMUYECKONW HAyKH B >KU3HU
COBPEMEHHOTO OOIIEeCTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHON WH(popMaiuei o
MEPEIOBBIX JOCTMKCHHMSIX W OTKPBITUSAX MHPOBOH M OTCYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U 0OIIECTBA;

2) TPAKIAHCKOTO BOCTIMTAHUS:

MPEACTABIICHUS] O COIMAIBHBIX HOpPMax U TpaBUaX MEKINYHOCTHBIX
OTHOIIICHUH B KOJUIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO



MOJIE3HOM,  y4eOHO-HCCIeOBAaTEeNbCKOM, TBOPUYECKOW W  JAPYTrUX  BHIAX
NEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HON COBMECTHOW JEATEIBHOCTH MpU
BBITIOJTHEHUU YYEOHBIX, TO3HABATENbHBIX 3a7a4, BBHIIIOJTHEHUN XHUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOIIM B TIpoliecce HTOW Yy4yeOHOM [eATeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TOBEJEHHWE M TIOCTYNKH CBOUX TOBApPUIIEH C TMO3UIUU
HPABCTBEHHBIX U MPABOBLIX HOPM C YUETOM OCO3HAHUS MOCIEIACTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUS:

MHPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XHUMHYECKOW pPEaKIIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHA HAyKH U COCTaBIISIONINE
OCHOBY JIJI1 IOHUMAHMS CYIIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS MPHUPOJIbI, B3aUMOCBS3SIX 4YEJIOBEKa C
MPUPOIHON CPESO, O POJIM XUMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTE;

MO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XUMUH, HEOOXOJUMBIE i OOBSACHEHUS HAOJI0Ia€MbIX MPOIECCOB U SIBICHU,
MO3HABaTENbHON, MH(GOPMAIIMOHHOW M YUTATEJIbCKON KYyJIBTYpPhI, B TOM YHCIIEC
HaBBIKOB CaMOCTOSITEILHOM pabOThl C Y4e€OHBIMU TEKCTaMH, CIPABOYHOMU
JUTEPATYPOH, JIOCTYNMHBIMU TEXHUYECKUMH CpeJCTBaMU HH()OPMaAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYyYEeHHMIO M TO3HAHUIO, JI0003HATENbHOCTh, T'OTOBHOCTh U
CHOCOOHOCTh K  €aMOOOpa3OBaHMIO, TMPOEKTHOM U  HCCIEIOBATEIbCKOM
NeSATeTLHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUS B
JTaJIbHEHIIIEM;

4) hopMHUPOBAHUS KYJIBTYPbI 310POBbSI:

OCO3HAHHUE IICHHOCTH KWU3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUU U
HETPUSITUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEeHHs),
HEOOXOMMMOCTU COOJIONEHUS TIPaBUJI OE30MacHOCTH TPU  OOpalIeHUu C
XUMHUYECKUMHU BEIIECTBAMH B OBITY U peabHOMN KU3HU;

5) TpyA0BOT0 BOCIIHTAHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUI0 podeccuil 1 Tpyaa pa3auyHoro poja,
YBOKEHHUE K TPYAy M pe3yjibTaTaM TPYJOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE TMPUMEHEHUs TMPEJAMETHBIX 3HAHWW 10 XWUMHUHU, OCO3HAHHBIA BHIOOD
WHMBUAYAJTLHOU TPAECKTOPUHU MIPOJIOHKEHUsT 00pa30BaHusl ¢ YYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHENTHON MpodheCCUOHATBLHON ASSTENHHOCTA M Pa3BUTHs HEOOXOAMMBIX YMEHUH,
TOTOBHOCTD aJalTUPOBATHCS B MPOJPECCUOHANBHOM Cpee;

6) 3K0J10rM4ecKOro0 BOCIIUTAHUSI:



DKOJIOTMYECKH LEJIECO00pa3HOe OTHOUIEHWE K NPHUPOAE KaK HCTOYHHKY
YKU3HHU Ha 3emJle, OCHOBE €€ CYIIECTBOBAaHMS, IOHMMAaHUE LIEHHOCTU 3JI0POBOIO U
Oe3omacHOoro o00pasza JKH3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYecKoMy M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHHUE IIEHHOCTH COOIIOACHUS
npaBui 0€30MaCHOTO MOBEEHUS MTPU padoTe C BEIIECTBAMHU, a TAK)KE B CUTYalUsX,
YTPOXKAOIINX 310POBbIO U )KU3HU JTIOEH;

CIOCOOHOCTH MPUMEHSTHh 3HAHUS, MOJy4aeMble NMPU HU3yUYEHUU XUMUH, IS
pelieHus 3a7a4, CBA3aHHBIX C OKPYXKAIOIEH MPUPOTHON CPEIOH, /I TOBBIILICHUS
YPOBHSI  DKOJIOTUYECKOM  KYJIbTYphl, OCO3HaHUS TIJ00albHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTell UX pelieHUs MOCPEACTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJCTBOBAaThCA UM B MO3HABATEIIBHOM,
KOMMYHHMKATUBHOW U COLMAJIBHON MTPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeaMETHBIX pPE3YJNbTATOB BBIICISAIOT 3HAYMMBIEC IS
dbopMUpOBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHBbIE TOHATUS (3aKOH, TEOpHs,
NPUHIUI, TUIIOTE3a, (DAKT, CUCTEMA, MPOIIECC, SKCIEPUMEHT U JIPYToOe€.), KOTOPbhIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHbIX YYEOHBIX NpeIMeTax W IMO3BOJSIOT Ha
OCHOBE 3HaHUU M3 3TUX MPEeAMETOB (OPMHUPOBATH MPEJCTABICHUE O LIETOCTHOM
HAyYHOW KapTHHE MUpPa, U YHUBEpCAJIbHbIE yueOHbIE IEUCTBUS (TI03HABATEIbHBIE,
KOMMYHUKATHUBHBIE, PETyJISATHBHBIE), KOTOpbIE 0O€CneunBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IIJJAHUPOBAHUIO M OCYIIECTBIECHUIO YYEOHOMU
NEeATEIbHOCTH.

ITo3HaBaTe/IbHBIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

ba3oBble 1ornyeckue qeicTBus:

YMEHUSI MCMOJb30BATh MPUEMBI JIOTUYECKOTO MBIIUJIEHUSI MPU OCBOEHUU
3HAHMI: PACKpbIBaTh CMBICI XMMHUYECKHX MOHATUN (BBIAEIATH UX XapaKTepHbIE
IIPU3HAKH, YCTAaHABIMBATh B3aMMOCBS3b C IPYTMMHU MOHSATHSIMH), UCIOJIb30BATh
HOHSTUS JJI1 OOBSICHEHUS OTIENIbHBIX ()aKTOB U SIBJICHUM, BBIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIaCCU(PUKALMU XUMHYECKUX BEIIECTB M XMMHUYECKHX pPEAKIUH,
yCTaHaBJIMBATh MPUYMHHO-CIICACTBEHHbBIE CBA3UM MEXIYy OOBEKTaMH H3YyYEHMS,
CTPOUTH JIOTUYECKHE pacCyk ACHUS (MHIAYKTUBHBIEC, AEIYKTUBHbIC, 10 aHAJIOTUN),
JieaTh BBIBOJIBI M 3aKIIFOUEHHS;

YMEHUE MPUMEHATh B INPOLECCE INO3HAHUA NOHATHS (NIPEAMETHBIE U
MeTaIpeMETHbIE), CHMBOJIUYECKUE (3HAKOBBIE) MOJIENH, UCIIOJIb3yEMbI€ B XUMUH,
npeo0pa3oBbIBaTh MIMPOKO NPUMEHSEMbIE B XUMUHU MOJEJIbHbIEC TTPEICTABICHUS —
XUMHYECKUH 3HAaK (CHMBOJI JJIEMEHTAa), XUMHYecKas QopMmyja M ypaBHEHHE
XUMHYECKON peaklny — MPU PelIeHnH Y4eOHO-TI03HABATeNbHBIX 337a4, ¢ YUYETOM
TUX MOJEJBHBIX MPEICTABICHUN BBIABISTH U XapaKT€PU30BATh CYIIECTBEHHbBIE
MPU3HAKU M3YYaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,



BBISBJISITH  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEACTBEHHBIE CBS3H U
POTUBOPEYHS B U3YUAEMBIX IIPOLIECCAX U SIBICHUSIX.

ba3oBble uccienoBaTelbCcKue 1eiiCTBUS:

YMEHHE HCIIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAaueCTBE HHCTPYMEHTA
MO3HAHUSA, a TaKKe B KadyeCTBE OCHOBBI i1 (POPMUPOBAHUS THUIIOTE3bI IO
IIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUN;

NpUOOPETEHUE ONbITA M0 I[UIAHUPOBAHUIO, OPraHU3ALMH W TPOBEICHHUIO
YUYEHMUECKUX JKCIIEPUMEHTOB, YyMEHHE HaOoJaTh 3a XOJOM Ipollecca,
CaMOCTOATENLHO MPOTHO3UPOBATH €ro pe3yJbTar, PopMyIupoBaTh 000OIIEHUS U
BBIBO/IBI 110 PE3yJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABIISTh OTYET
O MpOJIeTTaHHOM padoTe.

Pa6ora ¢ unpopmaumeii:

yMEHUE BBIOMpATh, aHAIU3UPOBATH U HWHTEPHPETUPOBATH HH(OOpPMAIUIO
pa3IMYHBIX BUJIOB U (OPM MPECTABICHUS, OJIYyIaeMYI0 U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIONyJIApHAs JUTEpaTypa XUMUYECKOIO COJAEpPXkaHUS, CIPABOYHBIC
nocobusi, pecypcsl MHTepHETa), KpPUTUYECKH OIEHUBATHh MPOTUBOPEUYHMBYIO H
HEJIOCTOBEPHYIO HH(POPMAITHIO;

YMEHHE MPUMEHATh Pa3IMYHbIe METOJbl M 3alpoChl MPU MOUCKE U OTOOpE
uH(OpPMAIIMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX JJisi BBIMOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7a4 ONPEEeIEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
00JaCTH  MCHOJB30BaHUS  MH(GOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOM aKTUBHOTO HCIIOIb30BaHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOATEILHO BHIOMPATh ONTUMAIBHYIO (hOpMy TIpeacTaBieHus] HHPOpMAIUU U
WUTIOCTPUPOBATh pEUIaeMble 3aa4d  HECIOXKHBIMU CXEMaMH, JuarpaMmaMu,
apyrumu popmamu rpaduKi U KX KOMOMHALUSAMY;

YMEHUE UCIOJb30BaTh W aHAJIM3UpOBaTh B IIpoliecce Y4YeOHOW U
UCCIIEIOBATENbCKON N1€ATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUIEHHOCTH,
CEJIbCKOIO0 XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHHE OKPYXKAIOWIEH MPUPOIHOU
Cpellbl.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIe Y4eOHbIEe 1eHCTBHS:

yMEHHUsI 3aJlaBaTh BOINpPOCHI (B XOJe auajora W (WIM) IUCKYCCHH) TIO
CyHUIeCTBY  OOCyXJaeMoill  TeMbl, (OpPMYIUPOBATH CBOU  HIPEIJIOKCHHUS
OTHOCHUTEIBHO BBIITOJIHEHMSI IPEJIOKEHHOM 3aa4H;

YMEHUS  NPEJCTaBIsATh  MOJYyYEHHbIE  pe3yJbTaThl  IO3HABATEJLHON
NEATEIbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTaX; JeNlaTh MPe3eHTALHUIO
pe3yJabTaTOB BBIMOJIHEHUS XHMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITa,
1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MPOCKTA);

yMEHHsSI Yy4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEJIbHOM W MCCIENOBATENbCKOW  NIEATENBHOCTH  MPU  PELICHUHU



BO3HUKAIOIIMUX TPOOJIeM Ha OCHOBE Yy4yéTa OOIIMX HHTEPECOB M COTJIACOBAHMS
no3unuid (00CyXaeHusl, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBD», KOOPIAHHAIIHS
COBMECTHBIX JEHUCTBUM, OINPEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHe).

PeryasiTuBHbIC yHUBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSITEJIbHO ONPEACIATh LEIU JEATEIBHOCTH, IUIAHUPOBATH,
OCYILECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JIeATEIIbHOCTh, BRIOUpaTh Hanbosee I3(pPeKTUBHBIE CIIOCOOBI PEIICHUs YICOHBIX U
MO3HABATENbHBIX 33/1a4, CAMOCTOATEIBHO COCTABJIATH WA KOPPEKTUPOBATH
MPEIOKEHHBIM  AJITOPUTM  JIEUCTBUKA TIPA  BBINIOJIHEHUM 33JaHUA C YYETOM
MOJYYEHUs] HOBBIX 3HAHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEaKIMIX,
OLICHUBATh COOTBETCTBHUE IIOJYYECHHOTO PE3YyJbTaTa 3asBICHHOM LEJIH, YMEHHUE
UCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIPE1JIaracMbl€ B YCIOBUU 3aJaHUN.

HPEIMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMETHBIX PE3YNbTATOB IO OCBOCHHUIO 00s3aTEIbHOrO
COJIepKaHMs, YCTAHOBJIEHHOIO JaHHOM (enepaibHOM paboyeil mnporpaMMon,
BBIJICJISIIOT: OCBOEHHBIE OOYYalOIIMMHKCS Hay4yHbIE€ 3HAHUS, YMEHHUS M CIOCOOBI
JNEUCTBUN, crnenupuyecKkue s TMpeAMETHOW obmactu «XUMHS», BUIbI
JNEATEIBHOCTH 1O  MOJYYEHHID HOBOIO  3HAHUS, €ro WHTEpIpETaluH,
npeoOpa30BaHUIO U TPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIIHSX.

K xoHIy 00yueHus B 8 kj1acce npeIMETHBIE PE3YNIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHW: aTOM, MOJIEKYJa,
XUMHUYECKUN DJIEMEHT, IPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIsl XUMHUYECKOTO AJIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJ], KHCIJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHD
OKHCJICHUS, XUMHUYECKasl peakius, KiacCHuPUKaus peakiuil: peaxiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUS, PEAKIUU 3aMEIICHUS, PEaKIUU
oOMeHa, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEIII0BOU AP (EKT peakiuu,
AP0 aTOMa, JJICKTPOHHBIM CJIOW aroma, aTOMHash OpOWTalb, pPagnuyC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAS U HEMOJSIpHAs KOBAJICHTHAs CBSI3b,
WOHHAs CBSA3b, MOH, KATMOH, AaHWOH, PACTBOpP, MAaccoBas JI0Js BEIIECTBA
(TpolieHTHAs! KOHIICHTPAIUs) B paCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHYECKUX TOHITUH H
MPUMEHSITH 3TU NOHSATHUS MPU OMKUCAHUY BEIIECTB U UX MPEBPAILICHU;

e HCIOJH30BaTh XHWMHUYECKYIO CHUMBOJHUKY JUISI COCTaBJICHHS (HOpMyT
BEILIECTB U YPABHEHNUI XMMHUYECKUX PEAKIIMIA;



OTIpPEJIEATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHCHMUSIX,
CTENICHb  OKWUCIICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COEAMHEHUN M0
dbopmynam, BHJ XUMUYECKOHM CBsI3M (KOBAJIGHTHAas W HOHHAas) B
HEOPTaHUYECKUX COCTUHEHUSX;

packpeiBath cmbicn [lepmogmueckoro 3akona JI. WM. Mengeneena:
JEMOHCTPUPOBATh TMOHUMAHHUE TEPUOJANYECKONM 3aBUCUMOCTH CBOWCTB
XUMHUYECKUX DJIEMEHTOB OT WX ToJiokeHHs B Ilepuoandeckoil cucteme,
3aKOHOB COXPaHEHHUs MacChl BEIIECTB, MOCTOSHCTBAa COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO yU€HUs, 3aK0oHa ABOTaJIpo;

OMHUCBHIBATh M XapakTepu3oBaTh TaOnuuHyo ¢opmy Ilepuoanueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iauvaTh IMOHATHUS «TJaBHAs
noarpymnmna (A-rpymmna)» u «mobounas noarpynna (b-rpymnma)y, manbsie u
OOJbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabnuue «llepuoauueckass cuctemMa Xumudeckux osyemeHToB [, U.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOCHUS aTOMOB
XUMHUUYECKUX DJIEMEHTOB (COCTaB M 3apsij sijipa, o0llee YUCao IEKTPOHOB
U pacrpeieieHue X MO0 SJIEKTPOHHBIM CII0SIM);

KJ1acCUu(UIIMPOBAaTh XMUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBa,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBYy Y4YacTBYIOIIUX B PeaKIuu
BEILECTB, MO TEIIOBOMY 3D PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
pPa3IMYHbBIX KJIACCOB, MOJTBEPK/IAsi OMMCAHUE MPUMEPAMH MOJIEKYIISPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINN;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaY€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHMUYECKUX TMPEBpaAlllEHU B
pPa3JIMYHbBIX YCIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIAPHYIO M MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO JIOJIIO XHUMHUYECKOTO »JJeMeHTa 1o dopmylie
COCIMHEHHS, MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, MIPOBOJAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKInu;

MPUMEHSITh OCHOBHBIE OIEpPAllMA MBICIUTENBHON AEATENbHOCTA — aHaJU3
U CHHTE3, CpaBHEHHE, 000OINCHHEe, CHCTeMaTH3aInio, KiacCu(UKaIuio,
BBISIBJICHUE MPUYUHHO--CJICJICTBEHHBIX CBS3EH — ISl U3YyUYCHHUS] CBOMCTB
BEIIECTB M XUMHUYECKUX PEaKIHM, eCTeCTBEHHO-HAYYHBbIE METOJIbI
MO3HAHUA — HAOJIOJCHUE, W3MEpPEHHEe, MOJEIUPOBAHUE, SKCIEPUMEHT
(peasibHBIN U MBICIICHHBIN );

cleloBaTh ~ IpaBWJiaM  TMOJb30BaHUA  XMMHUYECKOM  MOCYIOH U
7ab0paTOpHbIM  000pYJIOBaHMEM, a TaKXe TMpaBuUiiaM OOpallleHUus C



BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKUMSIMU IO BBIIOJHEHUIO
7a00pAaTOPHBIX XUMHYECKUX OIBITOB MO TOJYYEHUIO U COOHpPAHUIO
ra3oo0pa3HBIX BEMIECTB (BOMOpOJAa M KHUCIOPOAA), IPHUTOTOBICHHIO
pacTBOPOB C ONPEAETEHHON MAaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IUJAHUPOBAaTh M MPOBOAUTH  XUMHUYECKHE  AKCHEPUMEHTHI IO
pPacno3HaBaHHUIO PACTBOPOB IIEJIIOYEH U KUCIOT C MOMOIIbIO HHIUKATOPOB
(;makmyc, heHondTaIeH, METHIIOPAHXK U APYTHE).

K koHIy 00yueHus B 9 Kj1acce npeIMETHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

pPacKpbhIBaTh CMBICI OCHOBHBIX XUMHMYECKUX MOHATHUM: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJA4, WOH, KaTHOH, AaHHOH, NPOCTOE BEHIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIECHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHBb
OKHUCJICHHS, XUMUYECKasl PeaKI[usi, XUMUYEeCKas CBs3b, TEIUIOBOU >(PdeKT
peakiuu, MOJIb, MOJSPHBIA  00BEM,  pacTBOp,  AJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, AJEKTPOJMTUYECKAS] IUCCOLMALMS, PEAKUUA HOHHOTO
oOMEHa, Karaau3aTop, XHWMHUYECKOE paBHOBecHE, OOpaTUMble U
HEOOpaTUMBbIE pEaKLMH, OKHUCIUTEIIbHO-BOCCTAHOBUTENIBHBIE PEAKIMH,
OKUCIIUTENb,  BOCCTAaHOBUTEIb,  OKHCIEHHME U  BOCCTaHOBIICHUE,
AIITOTpONUs, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJIGHTHAsl, MOHHAf,
METajuInyecKasi), KpHUCTAJUIMYECKass pemeéTka, KOppo3us METalJIOB,
CIUIAaBBI, CKOPOCTb XUMHWYECKOW pEeaKUuu, MPENeiabHO JOIyCTUMAas
koHueHTpanus [IJIK Bemiectna;

WJUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHX IIOHIATHUA U
IIPUMEHSATH T MOHITHUS PHU ONIMCAHUU BELIECTB U UX MPEBPAILICHUM;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JUJIS COCTaBJICHHUS (HOPMYT
BEIIECTB U YPABHEHUN XMUMUYECKUX PEAKIUN;

ONPEEIIATh BAJICHTHOCTD U CTENIEHb OKUCIICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3IMYHOIO COCTaBa, NPUHAICKHOCTb BEIIECTB K
ONpeNeNéHHOMY KJIACCY COEOUWHEHUN 1o ¢opmyrnam, BHJ XUMHYECKOU
CBA3M (KOBaJEHTHAs, WMOHHAsA, MeETauIMuecKas) B HEOPraHUYECKUX
COEJIMHEHHUSX, 3apsijl MOHA MO0 XUMHUYECKOM (QopMylie, XapakTep cpelbl B
BOJIHBIX PAacCTBOPaxX HEOPraHMYECKUX COEAUHEHUH, TUI KPUCTAJINYECKON
PEETKY KOHKPETHOTO BELIECTBA,

packpsiBath cMmbica Ilepuonnueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IMOHMMAHHWE: OIMCHIBATH W XapaKTepU30BaTh
Tabnuuynyto Gopmy lleproanueckoil cucTeMbl XUMHUYECKUX 3JIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHas moarpymma (A-rpynma)y U «mobodHas
nonrpynna (b-rpynma)», mansie u Oonbline NEPUOAbI, COOTHOCHTH
0003HayYeHUsl, KOTOpbIE HMEIOTCA B TEPUOJUYECKON Taldiuie, ¢



YUCIIOBBIMU  XapaKTEpUCTUKAMHU  CTPOCHHMS  aTOMOB  XMMHMUYECKUX
AJIEMEHTOB (COCTaB H 3apsii sAapa, oOIee YHCIO JJIEKTPOHOB U
pacnpeneieHue WX TI0 DJEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIHE
3aKOHOMEPHOCTH B U3MEHEHHHM CBOWCTB 3JIEMEHTOB M MX COCJIMHEHHI B
npenesiax MallbIX MEePUOIOB U TJIABHBIX MOJTPYIIl C YYETOM CTPOCHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATh XMMHUUYECKUE SJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKHE Peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOIIMX B PEAKIIHUH
BEIIECTB, MO TEIJIOBOMY 3(PEKTy, MO0 U3MEHEHUIO CTENEHEH OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOILIME U CHEIU(UUECKHE XUMHUYECKUE
CBOMCTBAa NPOCTBIX W CJIOXHBIX BEIIECTB, NOATBEpPXKAasi OIMNHUCAHUE
MpUMEpPaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XUMUYECKUX PEAKIINN;

COCTABJISITh  YPaBHEHUSA AJEKTPOJUTHUYECKON JHMCCOLUMALUU  KHUCIIOT,
LIEJI0YEH U COJIEH, TTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKINA HOHHOTO
OOMEHa, ypaBHEHUS peakUuid, MOATBEPKIAIIINX CYIIECTBOBAHHE
TF€HETUYECKOM CBSI3U MEXKY BEIIECTBAMU PA3JIUYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTb OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIHIA
MOCPEJICTBOM COCTABIICHHSI DJIEKTPOHHOTO OajaHCca 3THX PeaKUuid;
MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HX CTPOEHMUS,
BO3MOXHOCTH MPOTEKAHUS XUMHUYECKHX MPEBpPAlICHUNA B Pa3IUUYHBIX
YCIIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJSIPHYI0O W MOJISIPHYKO MacChl
BEILECTB, MAaCCOBYIO [JOJII0 XHMHUYECKOTO 3JIeMEHTa 1o ¢opmyie
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOIUThH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEAKIUU;

coONOaTh  MpaBuUja  TOJB30BAHUA  XUMHYECKOW  TMOCYAOH W
7a00paTOpHBIM  O0OPYJIOBaHMEM, a TaKXe INpaBujia oOpalieHust ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIHMSMU TI0 BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpaHUIO
ra3000pa3HbBIX BEMIECTB (AMMHAKa U YTIICKUCIIOTO Ta3a);

NpPOBOAUTh  PEaKUUW, MOJATBEP)KIAIONIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PAaCMO3HABATh OMBITHBIM MyTEM XJIOpUJ-, OpOMU/I-,
uonua-, kapbonar-, ¢ocdar-, cuiamkar-, cyiabdar-, TUAPOKCHUI-UOHBI,
KaTUOHbl aMMOHHSI M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOLIUE B
BOJHBIX PACTBOpPaX HEOPTAHMYECKUX BEILIECTB;

MPUMEHSITh OCHOBHBIE OIEpAlMM MBICIUTENBHON AEATENbHOCTA — aHaJu3
U CHHTE3, CpaBHEHHE, OOOOIIeHHe, CHUCTEMATU3alNI0, BBISIBICHUE



MPUYHHHO-CIICJICTBEHHBIX CBSI3€M — JUIsl M3YyYCHHs] CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUi, €CTeCTBEHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOJIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIICPUMEHT (pEalbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
No 1/ HaumeHoBaHue pa3/iesioB U TeM Koanvecrso yacos duaekTpoHHbIe (LM (poBHIE) 00pa3oBaTebHbIE
°n/m
NPOrpaMMblI Bcero pecypceel

Pa3nes 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
Xumusi — BakHast 00J1aCTh

1.1 €CTECTBO3HAHMS U MPAKTUYECKOU 5 bubnnoreka [{OK https://m.edsoo.ru/7f41837¢c
NeSITeIIbHOCTH YeJIOBEKa

1.2 BewecTBa 1 XuMuieckue peakiuu 15 bubnnorexa LHOK https://m.edsoo.ru/7f41837¢

Htoro no paznemny 20

Pa3nen 2. BaxkHeiiume npeactaBuTe/ M HEOPraHMYECKUX BellleCTB

B .K ! 0

2.1 O3Ay%. BHCHOPOA. LOMTHE O 6 bubnuoreka IIOK https://m.edsoo.ru/7f41837¢
OKCcHuJgax
B I

2.2 OAOPOALLIOIBITHE © KHEIOTax 1 8 bubnuoreka ITOK https://m.edsoo.ru/7f41837¢
COJISIX
Boga. P L 0

2.3 A8 TACTBOPEL. HIOHATHE O 5 bu6mmoteka IIOK https://m.edsoo.ru/7f41837c
OCHOBAHUAX
O

24 CHOBHDIC fﬂaCCH HeOprafeciin 11 bubnuoreka ITOK https://m.edsoo.ru/7f41837¢
COCIIMHEHUU

Hroro 1o pasneny 30

Pasnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoOB.
Xumuueckas ¢Bsi3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUU
[lepronnueckuii 3aKOH U
3.1 [Tepuoanueckas cucrtema 7 bu6nuoteka LIOK https://m.edsoo.ru/7f41837c
XUMHYECKHX 3eMeHToB /1. M.



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

Mennene-eBa. CTpoeHue atoma

Xumnueckas cBA3b. OKHUCIUTEILHO-

3.2 8 bu6nuoteka LIOK https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEIIbHBIC PEAKIIUU
Wroro no pazueny 15 bubnuoreka IIOK https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 3 bubnmoreka [{OK https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68
[TPOI'PAMME
9 KUIIACC

HaumMeHnoBaHue pa3/iesioB U TEM

KoJsnuyecTBo 4acoB

JuieKkTpOoHHbIE (LU poBbIE)

Ne i/
NMPorpamMmbl Bceero o0pa3oBaTejbHbIe pecypchl
Pa3zgea 1. BemecTBo 1 XUuMH4YeCKHe peakuu
IToBTOpEHUE OJieHue 3HAHUN
1.1 PTOPCHHE 1 YIIYDICHHE SHAHHH 5 BuGmmorexa [IOK https:/m.edsoo.ru/7f41a636
OCHOBHBIX pa3/IeNioB Kypca 8 kiacca
OcHo € 3aKOHOMEPHOC ec
1.2 i BHUH KOHOMEPHOCTH XHMHHCCKIX 4 bu6mmoteka IIOK https://m.edsoo.ru/7f41a636
peaxuit
c) .
1.3 FICKIPOIMTHHPCRAN ANCCONHAtI 8 bubnuoreka ITOK https://m.edsoo.ru/7f41a636
XUMHYECKUE Peakllui B pacTBOPax
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeTMHEHHUS
OO06111ast XapakTEPUCTHUKA ec
21 HHasl XapaKTepHCTHIa XHMIECKHX 4 Bu6miorexa [JOK https://m.edsoo.ru/7f41a636
anemeHToB VIIA-rpynmnsl. ["anorenst
OO0mas XxapakTepuCcTUKa XUMHIECKIX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 bu6muoreka [{OK https://m.edsoo.ru/7f41a636
COCIUHCHUS
00
2.3 T XapaKTePHCTIG XHMHIHCCKIX 7 bu6nuoteka LIOK https://m.edsoo.ru/7f41a636

anemMeHToB VA-rpynisl. A30t, pochop u



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

UX COEINHEHUSI

OO61mas xapakTepUCTHKA XUMUYECKUX

2.4 aneMeHToB |VA-rpynnsl. Yriepon u 8 bubmmoreka LIOK https://m.edsoo.ru/7f41a636
KPEMHUU U UX COCUHECHUS
Wroro no pazueny 25
Pa3znen 3. MeTassibl M UX COeIMHEHMSI
3.1 ‘ OO01111e cBOMCTBA METAIIJIOB 4 bu6nuoteka LIOK https://m.edsoo.ru/7f41a636
3.2 ‘ Baxneiimme MeTalibl M UX COCIUHCHHUS 16 bubmuoreka 1{OK https://m.edsoo.ru/7f41a636
Htoro no paznemny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
B
4.1 SHIECTBA 1 MATEPHAIIHL B KU3HH 3 bubnuoreka IIOK https://m.edsoo.ru/7f41a636
YeJIoBeKa
Hroro mo pazueny 3
PesepBHOE Bpems 3 bub6mmoreka LIOK https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

IHOYPOYHOE IIVTAHUPOBAHUE
8 KUIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KoHTpoJbHbIE
n/n Bcero o0pa3oBaTejibHbIE
padoThI
pecypcbl
1 [Ipeamer xumun. Ponp XUMHUM B )KU3HU bu6muoreka [JOK
yelnoBeKka. Tela u BelecTna https://m.edsoo.ru/ff0d210c
2 IlousiTe 0 MeTOAaX MMO3HAHUS B XUMUU bu6nunorexa LIOK



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/ff0d210c

[Ipaktuyeckas padora Ne 1 «IIpaBuia paboTs

https://m.edsoo.ru/ff0d227e

3 B JJ1a0OpaTOpUu U MPUEMBI OOPAILICHHUSI C bubmmorexa [JOK
patop p pattt https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYTI0OBAHUEM)

4 Yucteie BemecTBa ¥ cMecH. CriocoObl bubmuorexa [IOK
pas3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
ITpaktrueckas padora Ne 2 «Pa3nenenue

5 cMeceli (Ha IpruMepe OYMCTKU ITOBAPEHHOMN bubmorexa LOK

PHMEp P https://m.edsoo.ru/ff0d28c8
COJIN)»
6 ATOMBI ¥ MOJIEKYJTBI bubmorexa HOK
4 https://m.edsoo.ru/ff0d2a6c

7 XHUMHUYECKHUE JIEMEHTBI. 3HAKH (CUMBOJIBI) bubnuoreka [{OK
XUMHYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie U CIIOXKHBIC BEIIECTBA bubmmorexa [JOK

P B https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUCHHE bubmmorexa [JOK

YBp i https://m.edsoo.ru/ff0d2d50
3aK0H OCTOSIHCTBA COCTaBa BEIIECTB.

10 Xumnueckas popmyna. BaneHTHOCTh aTOMOB bubmmorexa LIOK

pMyIa. https://m.edsoo.ru/ff0d2eae
XUMHUYECKHX AJIEMEHTOB
OTHoOcUTeNbHAs aTOMHAas Macca. bu6mmoteka IIOK

11
OtHocuTenbHAsE MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c

12 MaccoBas 1019 XMMHYECKOT0 JIEMEHTA B bubnunorexa LIOK
COEeTHEHUH https://m.edsoo.ru/ff0d350c

13 KonunuecTtBo BemectBa. Mosb. Mosnsipras bubnmnoreka [JOK
macca https://m.edsoo.ru/ff0d5230

14 ®du3nvecKue U XUMUYECKHUE SIBICHUS. but6mmorekxa [IOK

XuMu4decKas peaKknu-d

https://m.edsoo.ru/ff0d37fa
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[Ipu3Haku U yciaoBUs IPOTEKAHUS Bbu6muotexa [JOK
15 .
XUMHYECKUX peaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0OH COXpaHEHUsI MaCChl BEIIECTB. bubnmnoreka HOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Bolunciienus KomyecTBa, MacChl BEIIECTBA bubnuorexa [IOK
110 YPaBHEHUSM XUMHUYECKUX PEAKIUH https://m.edsoo.ru/ff0d5708
Knaccudukanuss XUMHUYECKUX peaKIHii
18 (coe I/IHq;HI/Iﬂ a3JI0KCHHS 3a1\I/I)e eHUS bubmmorexa [IOK
A P > SAMCHILEHIT, https://m.eds00.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIoNeAuCT. O000IIeHNe U bubmmorexa [JOK
1 AHCT: Hf https://m.edsoo.ru/ff0d40c4
CUCTEMAaTH3AIHsI 3HAHHHA
20 KonTponbnas paborta Nel no teme «BeriectBa bubnnorexa [JOK
Y XMMHYECKHE PEAKLIUN) https://m.edsoo.ru/ff0d4290
Bo3ayx — cMmech razos. CoctaB Bo3ayxa.
21 KHC?I};XO — 3JIEMEHT U IIPOCTOE BeHYZ(CTBo brbmmorexa LIOK
poA P B ' https://m.edsoo.ru/ff0d448e
O30H
®du3nvecKue U XUMUYECKUE CBOMCTBA
22 KHCJIOpO/ia (peaKIuu OKUCIICHUS, TOPEHUE) bubmorexa LOK
P > TOP ' https://m.edso00.ru/ff0d4614
[TonsiTre 06 oxcuaax
Croco0bI MoTy4YeHus: KUCJIOPO/ia B
23 nabopaTopun Zlqn OMI)IHIJ'IeIfH(jICTI/I bubmorexa HOK
patop p ’ https://m.edsoo.ru/ff0d497a
[Ipumenenue kucaopoa
Tennopoit 3 PeKT XMMHUISCKOM peaKIInu,
24 TIOHSITHE O T(i)(bMOXI/IMI/I‘IeCKOM paBH:HI/II/I bubmmorexa [IOK
P P ’ https://m.eds00.ru/ff0d4790
9K30- ¥ SHJIOTCPMHUICCKHIX PEAKITHIX
o5 TornnuBo (HedTh, yroib U METaH). bu6muoreka [JOK

3arpsi3HEHUE BO3]lyXa, CIOCOOBI €ro

https://m.edsoo.ru/ff0d4c4a
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PEIOTBPALLICHUS

[TpakTuueckas padota Ne 3 o Teme

26 «ITonyuenrie U coOMpaHue KKCIOPOaa bubmorexa LOK
v N p poa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHUE €T0 CBOWCTBY
97 Bonopoa — 35eMeHT 1 pocToe BEIIEeCTBO. bubnunoreka LIOK
Haxoxnenue B mpupoie https://m.edsoo.ru/ff0d4dd0
08 du3nyecKrue U XUMUUECCKHIEC CBOMCTBA bubnunorexa LIOK
BoJiopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubnunoreka LIOK
2 IT
o OFUITHE © KHCIOTAx 1 colbix https://m.edso0.ru/ff0d50d2
30 Crioco0bI MoTy4eHHs BOAOPOIa B bubnnoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTiueckast pabota Ne 4 o Teme
31 «ITonyuenue u cobupanue Bogopoaa bubnnorexa [JOK
i N p AOPOAE, https://m.edsoo.ru/ff0d4f42
U3YYCHUE €T0 CBOWCTBY
. , bubmuorexa [{OK
32 MonsipHblil 00bEM ra3oB. 3ak0oH ABOTaapo https://m.edsoo.ru/ffod542e
Brruncienus o0b€Ma, KOTHYECTBA BEIECTBA
33 rasa o €ro U3BeCTHOMY KOJHUYECTB bubmorexa LOK
. y y https://m.edsoo.ru/ff0d55a0
BElIECTBA WU 00BbEMY
Boruncnenus 005EMOB ra3oB M0 ypaBHEHUIO
34 €aKIIMU Ha OCHOBE 3aKOHA 00BEMHEBIX bubmorexa HOK
pearh . https://m.edsoo.ru/ff0d5708
OTHOILIEHUH ra30B
35 dusnyeckue U XUMUUECKHE CBOMCTBA BOIbI bubmorexa HOK
8 https://m.edsoo.ru/ff0d587a
but6mmorekxa [IOK
36 i. I1
CocraB ocHoBanwuii. [ToHsTHE 00 HHIUKATOPAX httos://m.edsoo.ru/ff0d59e2
37 Bopna xak pactBoputens. HacbllieHHbIE U bubnmnorexa [JOK
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HCHACBINICHHBIC paCTBOPHI. MaccoBas mois
BCILIECTBA B paCTBOPEC

https://m.edsoo.ru/ff0d5b40

[IpakTuueckas padora Ne 5 o reme

38 «IIpuroroBiieHne pacTBOPOB C ONPEAEIEHHON bubmmorexa [TOK
P N . P p i bedt https://m.edsoo.ru/ff0d5eba
MaccOBOH J0JI€ paCTBOPEHHOT'O BELLIECTBAY
39 Kontposbnas padora No2 o teme bubnmnoreka HOK
«Kucnopoa. Bogopoxa. Boga» https://m.edsoo.ru/ff0d6342
OKcupl: COCTaB, KiaccuUKaIus, bubnunoreka LIOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TomydyeHue 1 XUMHYECKHUE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM(POTEpHBIX bubmmorexa [JOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHus: cOCTaB, Ki1accupuxams, bubnnorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 ITony4yeHnue U XMUMUYECKUE CBOMCTBA bubmmnoreka HOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccudukanms, bubmmoteka IIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonmydyeHne 1 XUMHYECKHUE CBOMCTBA KUCIOT bubmmorexa [TOK
v https://m.edsoo.ru/ffOdfee2
46 Conu (cpennue): HOMEHKIIATypa, CIIOCOObI bubnmnorexa [JOK
MOJIy4EeHUS, XMMUYECKUE CBOMCTBA https://m.eds00.ru/00ad9474
[IpakTuueckas padora Ne 6. Perenue
47 HKCIIEPUMEHTAJIbHBIX 33/a4 110 TEME bubmmnoreka [JOK
«OCHOBHBIE KJIaCChl HEOPraHMYECKHUX https://m.edsoo.ru/00ad9b7c
COECTUHEHUI)
48 I'enernueckas cBsI3p MEXKY KilaccaMu bubnuotexa [JOK

HCOPTaHUYCCKUX COE€IUHEHUI

https://m.edsoo.ru/00ad9a50
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bubnunoreka LIOK

49 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI
= 8 https://m.edsoo.ru/00ad9cbh?
50 Kontponbnas padorta Ne3 no teme "OcHOBHbIE bubmmoreka [JOK
KJIACChl HEOPTraHUYECKUX COCAMHEHUIT" https://m.edsoo.ru/00ad9ela
[TepBbIe MOMBITKY KIIACCHPUKAITUU
51 XUMHYECKHUX 31eMeHTOB. IloHsaTHe o rpymmax buGnuorexa [IOK
) pyn https://m.edsoo.ru/00ad9ffa
CXOJIHBIX DJIEMEHTOB
[Tepunonnueckuii 3akoH u [lepuoanueckas
52 crucTemMa XMMu4deckux anemeHToB 1. U bubmmorexa [JOK
o https://m.edsoo.ru/00ada52c
Mennenecena
53 [Tepronsl, IPYIIIBI, ITOATPYIIIEI Bubmiorexa OK
PHOZEL TPY » HOATPYI https://m.edsoo.ru/00ada52c
54 Ctpoenue atomoB. CocTaB aTOMHBIX S7EP. bu6nmnorexa LIOK
H30Tonml https://m.edsoo.ru/00ada342
CTpoeHue IEeKTPOHHBIX 000I0YEK aTOMOB
55 anemeHToB I[lepunoanueckon cucremsl /1. U bubmorexa LOK
pHOn T https://m.edsoo.ru/00ada6bc
Menpaeneena
XapakTepucTUKa XUMHYECKOTO 3JIEMEHTA 110
56 €ro noyokeHuro B Ileproanyeckoi cucreme bubmorexa HOK
P https://m.edsoo.ru/00ada824
J1. 1. MenneneeBa
3nauenue [lepuoanyeckoro 3akoHa st
57 a3BUTHS HayKu U npaktuku. 1. bubmorexa HOK
P vE B} P . T https://m.edsoo.ru/00ada96e
MemneneeB — y4€HBIN, TISIAroT ¥ TPKIaHIH
58 DIIEKTPOOTPULIATETLHOCTh aTOMOB bubmmoreka [JOK
XUMHUYECKHUX DIIEMEHTOB https://m.edso0.ru/00adaab8
bubnunorexa LIOK
59 Hounnas xumMuueckas CBI3b
https://m.edsoo.ru/00adac34
60 KoBaneHTHast mossipHasi XUMUYECKas CBS3b bu6nunorexa LIOK
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https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HemosipHast XMUMAYECKas! CBSI3b 1 bubmorexa IOK
p https://m.edsoo.ru/00adaab9
bub6nmoreka [IOK
62 Crenexs okucieHus 1 https://m.edsoo.ru/00adae28
63 OKUCINTEIHLHO-BOCCTAHOBUATEIBHBIE PEAKIIUI 1 bubnnorexa LHOK
peakl https://m.edso0.ru/00adb076
bubmuoreka [{OK
4 1
6 OKHUCIUTEIN U BOCCTAHOBUTEIN https://m.edsoo.ru/00adb076
65 KonTtponbnast padora Ne4 o reme «Ctpoenne 1 1 bubnuoreka [IOK
aToMa. XUMHUYECKas CBA3LY https://m.edsoo.ru/00adb486
66 PesepBHblit ypok. O6o0mIieHNE U 1 Bu6moteka [JOK
cUCcTeMaTH3alus 3HaHUH https://m.edsoo.ru/00adb33c
67 Peseprublit ypok. O600mIeHNE U 1 Bu6mmoteka [IOK
cucTeMaTH3alus 3HaHuH https://m.edso0.ru/00ad9ch?
68 PesepBHblit ypok. O60011eHNE 1 1 bubmuoteka [IOK
cUcTeMaTH3alus 3HaHuH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4
9 KVIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
u(poBLIe
Ne ni/m Tema ypoka KounTtpoabHbie p
Bcero o0pa3oBaTejibHbIE
padoThI
pecypchl
[Tepuonnueckuii 3akoH. [lepuoanueckas
1 CHCTEeMa XMMHYECKHUX dnemMeHToB [. U 1 bubmmorexa TIOK
T https://m.edsoo.ru/00adb59e
Menpeneena
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3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB

2 XUMHUYECKUX DJIEMEHTOB IEPBBIX TPEX buomorexa LIOK
p p https://m.edsoo.ru/00adb6hb6
MIEPUOJIOB

3 Knaccudukanus 1 HOMEHKIATypa bubnuoreka [JOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Bunpl XMuMHYECKOM CBA3U U THIEI bu6nmoreka [IOK
KPUCTAJUTMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTponbnas pabota Nel mo teme

5 «[ToBTOpeHue u yrnyOiaeHue 3HAaHHA
OCHOBHBIX Pa3/IeNioB Kypca 8 kiacca»

6 Knaccuukanus XuMU4ecKnuX peakiuii mo Bbu6motreka [JOK
pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsATHE O CKOPOCTH XMMHUYECKOM peaKIuu.

7 [ToHsiTHE O TOMOTE€HHBIX M T€TEPOTEHHBIX bubmmorexa LIOK

P https://m.edsoo.ru/00adbe9a
peaKIusxX
[loHsATHE 0 XUMHYECKOM PaBHOBECHH.

3 @akTophl, BIUSAIONINE HA CKOPOCTh bu6nmorexa LIOK
XMMHYECKOHN PEAKIIUU U ITOJI0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUS

9 OKuCIUTENbHO-BOCCTAHOBUTEIbHBIC bubmmoteka IIOK
peakuuu https://m.edsoo.ru/00adcade

10 Teopus 31EKTPOIUTUYECKON JUCCOLMALINH. bu6muoreka [JOK
CuiibHBIE U CJTa0bIe DJIEKTPOJIUTHI https://m.edsoo.ru/00adcd68

11 Honuble ypaBHEHHS peaKkui bubmmorexa LIOK

yp peakl https://m.edsoo.ru/00add448
XUMHYECKHE CBONCTBA KUCIIOT B
. . bubnuorexa [JOK
12 OCHOBaHHH B CBETE MPEICTABICHHUI 00

AIEKTPOJIUTUUECKON JUCCOIHAIIHI

https://m.edsoo.ru/00add5d8
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XUMHNYECKUE CBOMCTBA COJIEU B CBETE

13 MPEACTABIEHNH 00 JIEKTPOIUTHUESCKOM bubmmorexa [JOK
pedl p https://m.edsoo.ru/00add8b2
JACCOLHAIIN
14 IlonsTHE 0 TUAPOIIHM3E COJICH bubmmorexa [JOK
AP https://m.edsoo.ru/00add9d4
bubnunorexa LIOK

15 0600 i

ODUICHHE 1 CHCTEMATH3AIIA SHATHH https://m.edsoo0.ru/00addd12
[IpaxTnueckas padora Ne 1. «Pemenue Bbu6moteka [JOK

16
SKCIEPUMEHTAIBHBIX 3374 https://m.edsoo.ru/00addbfa
Kontponbnas padota No2 o teme

17 «DIIEKTPOJIUTHYCSCKAS TUCCOLMAIIHS bubmorexa HOK

p A AT https://m.edsoo.ru/00addecO
XUMUYECKUE PEAKIIUU B PACTBOPAX)»

18 OO01as xapakTepUCTHKA raJOreHOB. bubnnorexa [JOK
XHMMHMUYECKHE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
XnopoBogopon. ConsiHast KUCIIOTA,

19 XI/IME‘IGCITI/IS CiOﬁCTBa IIOJIYYCHHUE bubmorexa LOK

’ i ’ https://m.edsoo.ru/00ade104
MIPUMEHEHNE
[IpakTuueckas padbora Ne 2 o Teme
20 «ITonyueHnne COITHOM KUCIOTHI, H3yUEHUE bubmorexa [JOK
B yII 1Y https://m.edsoo.ru/00ade348
e€ CBOMCTB»
Beruncnenus mo ypaBHEHUSIM XHMHUECKAX

21 €aKIUi, eCIIM OJUH U3 PEarcHTOB JaH B bubmorexa HOK
peakiii, A p A https://m.edsoo.ru/00ade488
H30BITKE

99 O6mas xapakrepucTuka 31emMeHToB VIA- bubnmnoreka [JOK
TPYIIIBI https://m.edsoo.ru/00ade64a
ANIToTponHbie MOAU(DHUKALIMYU CEPBI.

P e . 5 P . but6mmoreka [IOK

23 Haxoxpaenue cepbl 1 €€ coeTMHEeHUN B

pupoae. XMMHUYECKHE CBOMCTBA CEPBI

https://m.edsoo.ru/00ade64a
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CepoBonopo, ctpoeHne, (U3HIECKUe U

bubnunorexa LIOK

24 XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KMCIIOTA,

25 ¢du3nvecKkre 1 XUMHYECKHE CBOMCTBA, bubamorexa LIOK

https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE peaKklny, JIexKalllle B OCHOBE

26 MIPOMBIIIJICHHOTO CII0C00a MOTyICHHS bubmuorexa [IOK
CEPHOU KUCJIOTHI. XMMUYECKOE 3arpsI3HEHHE https://m.edsoo.ru/00adec8a
OKpY>KaloIlEH Cpelibl COETMHEHUSIMH CEPbI

97 Brruncienne MaccoBoit 1071 BbIXO/a bubnnorexa [{OK
MPOAYKTA PEaKLU https://m.edsoo.ru/00adec8a
OO0mmas xapakTepucTuka 31eMeHTOB VA-

28 rpynsbl. A30T, paclipOCTPAHEHHUE B bubmmoreka [JOK
npupojie, GU3NIEeCKUe 1 XUMHICCKUE https://m.edsoo.ru/00adeea6
CBOMCTBA

29 AMMUak, ero Gpu3nyecKue 1 XuMU4YeCKHe bubnmnoreka HOK
CBOWCTBA, OJIYyYEHHE U TPUMEHEHUE https://m.edso0.ru/00adf004
[TpakTuueckas pabora Ne 3 mo Teme

30 «[Tomy4yeHre aMMuaKka, U3y4eHHe ero brbmmorexa [TOK

N https://m.edsoo.ru/00adf180
CBOMCTB»

31 A30THas KUCNoTa, € pusnyeckue u bubmmnoreka HOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons3oBanre HUTPATOB U COJIEH

39 aMMOHUS B KaU€CTBE MUHEPAIIBHBIX bu6muoreka [JOK
ynobpenuit. XuMuueckoe 3arpsisHeHHe https://m.edsoo.ru/00adf518
OKpY’Kalolllel cpeibl COeAMHEHUSIMU a30Ta

33 ®dochop. Oxcnn pochopa (V) u hochopnas bubnuotexa [JOK

KHCJI0Ta, (bmnqecm/le U XUMHNYECKHUEC

https://m.edsoo.ru/00adf68a
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CBOMCTBA, ITOJIIy4CHUE

Hcnons3zoBanue pocdaToB B KayecTBe

bu6nmoreka [IOK

34 epan oOpeHwuii. 3arps3HeHne
MHRED MjHX YAODPCHIH. SATPASHEHH https://m.edsoo.ru/00adfc20
MIPUPOIHOM cperbl hocdhaTamu
Yrnepoa, pacnpocTpaHEeHUE B IPUPOJIE, bubmmoreka [JOK
35 .
(bU3MYEeCKre U XMMUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcupl yraepona, ux pusnueckue u
36 XMMHYECKHUE CBOMCTBA. DKOJOTMYECKHUE bubnuorexa [IOK
poOJIeMBbI, CBSI3aHHBIE C OKCHJIOM YTIIepoa https://m.edsoo.ru/00adfebe
(V)
37 VronpHas KUCIoTa U €€ COIn bubmorexa LIOK
https://m.edso0.ru/00ae006¢
[IpakTuueckas padbora Ne 4 o Teme
38 "[lomy4yeHue yrileKuciioro rasa bubmmorexa LIOK
yi yr ) Y https://m.edsoo.ru/00ae027e
KauecTtBeHHas peakuus Ha KapOOHAT-HOH
[TepBoHaYaIbHBIE TOHATHS 00
39 OpraHMYECKMX BEIIECTBAX KakK O bubmorexa [OK
p https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepo/ia
bu6nmorexa LIOK
40 Kpemuuii u ero coequHeHuS
P A https://m.edsoo.ru/00ae080a
[IpakTnueckas padora Ne 5. Pemenue
41 SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubmuoreka [JOK
«BaxHeime HeMeTaJTbl U UX https://m.edsoo.ru/00ae0bf2
COCIUHCHHUS
KonTponbnas padora Ne3 o teme
42 «BaxxHeume HeMeTauTbl U UX bubmmorexa [JOK
https://m.edsoo0.ru/00ae0el8
COCIUHCHHUS
43 OO1m1ast XxapaKTepUCTHKA XUMUYECKHX bubmuoteka [IOK
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3JIEMEHTOB — METaJuI0B. MeTayunueckas
CBSI3b U METAJTMYECKasi KpUCTalInyecKas
pemérka. @u3ndyecKre CBOMCTBA METAIIIIOB

https://m.edsoo.ru/00ael103e

XUMHUYECKUE CBOUCTBA METAJLIOB.

44 DIEKTPOXUMAYECKUN DA HAIPSHKESHAH Bubmorexa HOK
p AL Hallp https://m.eds00.ru/00ae1156
METAJUIOB
OO6mmue crmocoOb! MOTYYEHUST METaJLIOB.

45 CrmuiaBbl. BerurciieHust o ypaBHEHUSIM bubnnoreka [JOK
XMMHYECKUX PEAKIUH, ECIIU OJUH U3 https://m.edsoo.ru/00ae1156
pEareHTOB COACPKUT MPUMECH

46 ITonsaTHe 0 KOPPO3UU METAIIIOB bubnnorexa [JOK

pP https://m.edsoo.ru/00ae1278
bubnunoreka LIOK

47
Ilenounbie MeTaib https://m.edso0.ru/00ael4b?2

48 OKCHUIBI U TUAPOKCUIBI HATPUSA U KATAS bubmiorexa LOK

A s A p https://m.edsoo.ru/00ael4b2

49 [IlenoyHoO3eMenbHBIE METAIUIBI — KAJTBIIUN U bubmuoreka [JOK
Maruum https://m.edsoo.ru/00ael5e8

50 Baxxueitnne coeqMHEHNUS KaJIbIAA Bubmiorexa OK

A H https://m.edsoo.ru/00ael5e8

51 O0001IeHre 1 cUCTEMaTH3aus 3HAHUH

N . bubmuoreka [IOK
52 K 0
€CTKOCTDb BOJIBI U CIOCOOBI €€ yCTpaHeHUS https://m.edsoo.ru/00ae1886
IIpakTuyeckas pabora Ne 6 o Teme
53 "YKEcTKoCTL BOABI M METOJEI €6 bubnnorexa [JOK
| 8 8 https://m.eds00.ru/00aelae8
yCTpaHEHUS
54 JN— bubnuorexa [JOK

https://m.edsoo.ru/00aelc64
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AMpoTepHbIE CBOIICTBA OKCHJIA U Bu6mumoteka [JOK
55
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
bubnunorexa LIOK
56 Keneso
https://m.edsoo.ru/00ae1d86
57 Oxkcuapl, Tuipokcuipl u conu xenesa (1) u bubnmnoreka HOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O06o001enre 1 cucTeMaTr3aIs 3HaHUK
[IpakTnueckas padora Ne 7. Pemenue
59 AKCIIEPUMEHTANBHBIX 3a7a4 110 TeMe bubmorexa LIOK
P . A https://m.edsoo.ru/00ae3de8
«BaxxkHel1e MeTaibl U UX COSTUHEHUS
Beruncnenus mo ypaBHEHUSM XHMHYECKUAX
€aKIMi, eCJIM OJIMH M3 pPearcHTOB JIaH B
60 EI36I>ITKC WM COJIE )KI/ITII)I AMECH buGnuorexa [IOK
p . p ' https://m.eds00.ru/00ae1750
Brruncnenus MaccoBoii 1011 BEIXOAa
MIPOJYKTa PeaKiuu
61 OO0o001IeHre U CHCTeMAaTH3aINs 3HAHUN
62 KonTtponbHast pabota Ne4 o reme
«BakHel111e MeTaIbl U UX COSTUHEHHUS
BeniecTBa u maTepuaisl B TOBCETHEBHOM bu6mmoteka IIOK
63
JKA3HU YEJI0BEKA https://m.edsoo.ru/00ae3f50
64 XUMHUECKOE 3arpsi3sHEHUE OKPYKaroen bubnnorexa [JOK
cpenbl https://m.edsoo.ru/00ae4270
65 Ponp Xx¥MMuM B pelIEHUN YKOJIOTUYECKHUX bu6muoreka [JOK
npobiem https://m.edso0.ru/00ae4270
66 PesepBHblitl ypok. O600111eH1E 1 bu6muoreka [JOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00ae0d0a
67 PesepBHblil ypok. O60011eH1E 1 bubmuoteka [IOK

cUCTEMaTH3aInsI 3HAaHUH

https://m.edsoo.ru/00adb33c
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68 PezepHblit ypok. O6001eHuE 1 1 Bu6mumoteka [JOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/00ad9ch2
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 knacc/ 'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxunonepHoe o6mectBo «M3narensctBo «lIpocBemenne
» Xumust, 9 kimace/ I'abpuensa O.C., Octpoymos W.I'., Cnaakos C.A.,

AxknmonepHoe obmectBo «M3aarenbetBo «lIpocBemenne»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

MP" Xumus" Ha caiite Equnoe conepskanue o0iiero oopasoBaHus

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

NH®POVYPOK, AKnacc
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