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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHuUs
COCTaBJICHA Ha OCHOBE TpeOOBaHUI K pe3yjbTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMBbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboueil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma 1Mo xuMuM NHa€T MpEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOyuyeHusl, BOCIUTAHUS M PaA3BUTUI OOYYAIOIIMUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABIIMBAET 00s13aTeNbHOE peaMETHOE coJiepKaHue,
MpEeAyCMaTPUBAET PACIpPENECICHUE €ro IO KiaccaM U CTPYKTYpPUPOBAHHUE IO
pa3denaM M TeMaM IMPOrpaMMbl MO XUMHHU, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHMUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS] XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4€OHOro Mmpoliecca, BO3PACTHBIX
OCOOEHHOCTEM O00ydYarolmuxcsi, ONpeaeNsieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPEOOBaHUN K
pe3yapTaraMm oO0y4YeHUs] XUMUU Ha YPOBHE 1IeJIeld U3yUYeHUsl IpeaMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TTO3HABATEILHON JEATEIbHOCTH O00YyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY>KUT OCHOBOM Juisi (OpPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTEPHAIBHOM €IUHCTBE MHUPA, BAXKHYIO
poJib UTrpatroT (GOpPMUPYEMbIE XUMHUEU NPEACTABICHUS O B3aUMOIIPEBPAILCHUSIIX
PHEPTrUM M 00 HBOJIIOIMHU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOM, JSHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydenue xumuu:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpoBaHUs KYJIbTYphI JIMYHOCTH, €€ 00111el U QyHKIIMOHATEHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (OPMUpOBAHME MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSTEJIbHOW Yy4yeOHOW  JesATENbHOCTH,
AKCIIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOJMMBIX KaK B
MOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIHOCTH;

3HAKOMHUT CO CHEeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsiIa HA €JUMHCTBO MPUPOABI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH O0yYarOIMnXCs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHUS B OOYYEHMHM XMMHUM OOECIEUMBAIOTCA CIEHH(PUKON
collepKaHusi  y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarormyecku
aJanTUPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIEro 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHH H HEKOTOPBIX OTIEIBHBIX 3HAUYMMBIX MOHSITUU
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUU CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ uzydeHuro. ColepKaHHUe CKIIAJbIBAETCSI U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TU CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHIMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEIACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona /I. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3H;

— TpEeACTaBICHUM 00 AICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OSMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JIPyromy, BBITIONHSS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI MU BO3MOKHOCTEH MPAKTUYECKOIO MPUMEHEHUS W TOJYYCHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS O XUMUUYECKOW COCTABIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTHKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAYyYHOMY 3HAHUIO U
METOJIaM MO3HAaHUs B Hayke. M3ydeHHe XUMHU MPOUCXOJIUT C MPUBJICYEHUEM
3HAHUW U3 paHee M3YYEHHBIX YYEOHBIX mpeAMeTOB: «OKpyXKalomuil MUpy,
«buosorus. 5—7 kiacce» u «dusnka. 7 Kimacey.

[Ipy wu3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHME 3HAHWN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JESITETLbHOCTH YEJIOBEKA W KaK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOHM KYJBTYPHI.
3amaua y4eOHOTO MpeaMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMBI XUMUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MMOHATHM, 3aKOHOB M TEOPETUUYCCKHUX MOJIOKCHUH,
JIOCTYITHBIX 00OOIICHH MHUPOBO33PEHUYECKOTO XapakTepa, s3bIKka HayKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMUYECKUX PEAKIUH, B (HOPMUPOBAHUH W PA3BUTUU MO3HABATEIHHBIX YMEHUN U
UX T[PUMEHEHWU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NeSATEIbHOCTH, OCBOCHHMM NpaBWJI 0€30MacHOr0 oOpalieHusi ¢ BEIIECTBAMHU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs BaKHOE
3HaYEHHE MPUOOPENH TaKHUE LU, KaK:

— (¢GopMHUpOBaHHE WHTEIUICKTyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUM,
CIIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KHU3HU;

— HampaBJIEHHOCTh OOy4YEeHUST HA  CHUCTEMAaTHYECKOE MPUOOIIECHHE
oOyJarommxcss K CaMOCTOSTEIbHON MMO3HABATEIbHON JESTENbHOCTH, HAayYHBIM
METOJlaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CTOCOOCTBYIONIUX MPUOOPETEHUIO O0YyJArOIIUMHUCS
OTbITa PAa3HOOOPA3HOUN NEATENHHOCTH, MO3HAHHUS M CaMOIIO3HAHUS, KIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIU), UMEIONIUX YHHBEPCAIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUOB IE€ATEIbHOCTH;

— (¢opmupoBanue o0med (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OIICHUBATh SIBJICHUS
OKpPYXAaIOLIEro MHUpA, MCHOJIb3Yd 3HAHUS W OMbBIT, MOJYYECHHbIE MPU H3yYECHHUH
XUMUH, TPUMEHATh WX TPH PEIICHHH MpoOJeM B TOBCEAHEBHON J>XH3HU U
TPYAOBOU JIESITEIBHOCTH;

— (¢opMmupoBaHHEe y OOy4YalOIIMXCAd T'YMAHUCTUYECKUX OTHOILCHUM,
NOHUMAaHUsl LEHHOCTU XUMUYECKUX 3HAHUM HJi1 BBIPAOOTKH 3KOJOTHYECKHU
1EeJIecO00pa3HOro TOBEAEHUS B OBITY MU TPYAOBOM JEATEIBHOCTH B IENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOLIEH NPUPOTHOM CPEIbL;

— pa3BHUTHE MOTHUBAIIMM K OOY4YEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOoGuis U HANPaBIEHHOCTH JaTbHEHIIIETO
oOy4eHus.

OOmiee 4YMCIO 4YacoB, OTBEACHHBIX MJIsi MU3YYEHUS XHMHHM Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaBiseT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlelo), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaibHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMUM B )KU3HHU YETOBEKA. XMMUS B CUCTEME HAYK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeTomax MO3HAaHUS B XUMHUU. UHCTBIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

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

Xumudaeckas ¢opmyna. BajJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewnlecTB. (OTHOCHUTENbHAss aTOMHas Macca.
OTHOcuUTENbHAs MOJIEKYJIsIpHas Macca. MaccoBasi 40JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHast macca. B3auMOCBSI3b KOJIMYECTBA,
Macchbl W 4YHCIa CTPYKTYPHBIX €AMHUI[ BemiecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

Pu3NYECKUEe U XUMHUUYECKUE SBICHUS. XUMHUECKasd PEaKkus U €€ MPU3HaAKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XHUMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIICHUsI, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiaMu paboOThl B JIaOOpaTOpPUH U
npuémMamMu oOpalleHus ¢ JIabopaToOpHBIM O00OpPYAOBaHUEM, U3YUEHUE U OINKCAHUE
(Gu3MUecKuX CBOMCTB 00pa3OB HEOPraHWUYECKHX BEIIECTB, HAONIOJACHUE
¢u3nueckux (MJaBJIEHUE BOCKA, TasHUE JbJa, pPAaCTUPAHHE caxapa B CTYIIKE,
KUICHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEYH, MPOKAIMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJjla C KUCIOTON) SIBJICHHM, HAOMIOACHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE THAPOKCHIIA
menu (I1) npu HarpeBanuu, B3auMOJIeUCTBHE Kele3a ¢ pacTBopoM conu meau (ID),
U3y4YEHUE CIOCOOOB PA3JCICHHs] CMECEH: ¢ MOMOIIbI0 MarHuTa, (UIbTpOBaHUE,
BbITIApUBaHUE, AUCTHWLISAIUA, XpoMaTorpadusi, MPOBEACHNUE OUYUCTKH MMOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONUCAaHWE  pe3yJbTaTOB  MPOBEACHHS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHWs MAacChl, CO3JaHME MOJENel MOJIEKYI
(IIapoCTepKHEBBIX ).

BaxxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BELIEeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucmopoa — 3neMeHT U mpocToe
BelecTBo. Haxoknenue kucimopoia B mpupoAe, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Okcuabl. [lpumenenue xucnopoga. CrnocoObl



MOJIYYCHHUST KHUCTopoAa B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
KHcIopoaa B mpupoae. O30H — ajutoTportHas MoAUGUKAIIS KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKUE pPEaKIUU. TOIUIMBO: yroib U METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOT0 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bopopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bomopoaa B
npupoae, GU3NYECKHE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIOCOOBI
nonyyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHHSIM.

duznueckue CBOMCTBA BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacplllieHHbIE M HEHACBIIIEHHBIE PacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Ji BellecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpOB B IpUpOZI€ U B KU3HU 4eloBeka. KpyroBopoT Boabl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranndeckux coenuneHuil. Oxcunpl. Kimaccuduxanus
OKCUJIOB:  cojeoOpasywomiue (OCHOBHBIE, KHCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujnoB. dusnueckue M XUMHUUYECKHUE
CBOWCTBA OKCUIOB. [lonyuenune okcuaos.

OcHnoBanusi. Knaccudukanuss ocHOBaHMM: IIENOYM W HEPACTBOPUMbIC
ocHoBaHuA. HoMeHknatypa ocHoBaHuid. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucinor. Gusndeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa coseil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyueHune cosen.

['eHeTnyeckas CBSI3b MEXKIY KJIaCCAaMU HEOPTAHUYECKUX COCAUHEHU.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE ONMPEIECIICHUE COECPKaHUs KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HUKHOBEHUS U
MpEeKpalieHusi TOpeHus (Mmoxapa), O3HAKOMJIEHHE C oOpas3llaMu OKCHUIIOB U
OMMHMCAHWE WX CBOWCTB, MOJYy4YeHHE, COOMpaHHE, PACNO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpoJia (rOpeHHe), B3auMojehcTBre Bojopoaa ¢ okcugom meau (II)
(BO3MOKHO HCITIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHHE 0Opa3Il0B BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEIOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJJIaMU
(HaTpueM ©  KajibllueM) (BO3MOXHO HCIOJb30BAaHUE BHJICOMATEPHUAIIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE M3MEHEHUS OKPACKH WHIUKATOPOB B PACTBOPAX KUCIOT W IIEJIOYEH,
u3ydeHue B3auMmozeiicTBus okcuga menud (II) ¢ pacTBOpoM CepHON KHCIIOTHI,
KHCJIOT C MeTajulaMHu, peakUWil HEUTpalM3alnH, MOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHeWIne KIacChl HEOPraHUYECKHX
COCIMHECHUI.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CrpoeHne aTroMoB. XUMHYECKAsl CBS3b.
OKHCANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIACCU(PUKAIMM XUMHUUYECKUX 3JeMeHTOB. l[loHsiTHe o
rpynnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, MHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIe 00pa3yloT aM(pOTepHbIE OKCUIBI
Y TUAPOKCHUJIBI.

[lepnogmueckuit 3akoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
HN. MengeneeBa. KopoTkonepuonHas ©  JIUHHONEpUoAHas  (OpMbI
[Tepronnueckoit cucrembl xumuueckux 3nemMeHToB J[. . Menneneesa. [lepuoas
u rpynnbl. OU3NUEeCKUil CMBICI IOPSAJKOBOIO HOMEpA, HOMEpPOB IIEpUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oTomnbl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUEK aTOMOB TepBbIX 20 XMMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XUMHUYECKOIO
3JIEMEHTA I10 ero nosoxeHuro B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl pajinyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM v NEPUOIaAM.

3nauenue [leproanueckoro 3akoHa u [leprnoanveckoil CuCTEMbl XUMHUECKHUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuy€Hbli U
rpaKIaHUH.

Xumuyeckass cBa3b. KoBajieHTHast (TOJisipHAss W HEMOJISIpHAs)  CBSI3b.
DJIEKTPOOTPULIATENLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okuciieHUsA.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Iporniecchl OKMCIIEHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

M3y4eHHEe OOpasloB BENIECTB METAUIOB M HEMETAIOB, B3aMMOJICHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHUCJIOT W IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKIUi
(ropeHue, peakiuu pa3aoKeHUs, COCAUHEHNUS).

Mesicnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B 8 KJacce
OCYILIECTBIISIETCS 4YE€pe3 MKCIOJIb30BAHHE KakK OOIIMUX €eCTECTBEHHO--HAYYHBIX
MOHATUM, TaK W MOHATHUH, SIBISIONIUXCS CUCTEMHBIMU JUISl OTACJIBHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO LIHKJIA.

OO61ue ecTecTBEeHHO--HAyUHbIC MMOHATHS: Hay4YHBIN (hakT, TUIIOTE3a, TEOPHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, MepPUOIUIHOCTh, HAOIOICHHE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MO/JIEITb, SIBJICHUE.

dusuka: Marepusi, aTtoMm, O3JEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIH]I,
M30TOMBI, PAANOAKTUBHOCTh, MOJICKYJa, AJEKTPUYECKUN 3apsil, BEIIECTBO, TEJO,
00bEM, arperaTHoe COCTOSIHUE BEIIEeCTBA, ra3, (PU3MYECKUE BEIIUYUHBI, €IUHHUIIBI
U3MEPEHUS, KOCMOC, IJTaHEThI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['ecorpadms: armocdepa, rtumpochepa, MUHEpadbl, TOPHBIE IOPOIHI,
TIOJIE3HBIE UCKOITAEMBIE, TOIIJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnogmueckuit 3akoH. [lepuoandeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHUE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUM CBOMCTB
XUMHYECKUX OJJIEMEHTOB TIEPBBIX TPEX IEPUOJIOB, KallUs, KalblUs W HX
COCMHCHUN B COOTBETCTBUU C TIOJIOKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHUEM HX AaTOMOB.

CtpoeHue BemiecTBa: BHUJIbI XUMHMYECKOW CBA3U. THUIBI KPUCTALIMYECKHUX
PeIIETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT THIA KPUCTALINYECKONU PEIIETKUA U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIUXCA K Pa3IMYHbIM KJIaCCaM HEOPraHUYECKHUX
COCIMHEHUM, TeHETUYECKas CBsA3b HEOPraHMYECKUX BEILIECTB.

Knaccudukaiys XuMUYECKUX PEaKIuii 10 pa3IMYHbIM MMpU3HaKaM (110 YUCITy
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TeroBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
Y4aCTHIO KaTalnu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMHU, TEPMOXUMHUUYECCKUE
ypaBHEHHS.

[Tonsitue 0 ckopocTH xXumMu4eckoil peakuuu. [lonsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumuueckoM paBHoBecuu. DakTophl,
BIIUSIONIME Ha CKOPOCTh XHUMHYECKOM pEaKIud M TIOJOKEHHUE XUMHYECKOTO
paBHOBECHSL.

OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC ~ PEaKIMH,  JJICKTPOHHBIM  OajlaHc
OKHCJINUTEIILHO-BOCCTAHOBUTEIILHOM peaKkuum. CocraBienue YpaBHEHUI



OKHUCJIUTEIbHO--BOCCTAHOBUTENIbHBIX ~ PEAKUUM C  HMCIOJIB30BAHHMEM  METOJA
3JIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HUCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMHU4eckoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U ClIa0bIe 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMi HOHHOTO 0OMEHa,
MOJHBIE W COKpalll€HHbIE HMOHHBIC YypaBHEHUs peaknuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM U coJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakini Ha MOHBL. [[OHSATHE O THAPOIIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BCIIIECTB — METAIOB W HeMeTaUIoB (Tpadura M anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEIOBAaHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakinu
OT BO3JICUCTBUS PA3IUYHBIX (DAKTOPOB, HCCIECNOBAHUE BJICKTPOIPOBOJTHOCTU
pPacTBOpPOB BEWIECTB, MpOLECCAa AWCCOLMALMU KHUCIOT, IIEJIOYEed W  COJIeU
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TPOTEKaHUs  peakuu  HOHHOro  oOMeHa
(oOpa3oBanue ocajika, BBIJIEJICHHE Ta3a, oOpa3oBaHHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUU
(ropeHue, peakiuu pa3fioKEHUs, COSTUHEHHUs), pacliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemera/uibl M X COCAMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3auMOJIEHCTBHE C METaUlaMU, HEMeTa/ulaMH, IIeo4amMu). XJIIOPOBOIOPO/I.
CosnsiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJyYeHHE, NpuUMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BakHeWIlHMe XJIOpUIbl U HX
HaXOXJCHUE B IPUPOJIE.

Oo6mas xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (pumyecKkrue CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOOpO, CTpOCHUE, (PUBHUECKHE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEephl KaK MPEACTABUTEIN KUCIOTHBIX OKCHIOB.
CepHas kwuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIHME Kak
MPEACTaBUTENS Kjacca KHCIOT W chenu(puieckue). XHUMUUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHoco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHON KUCIOTHI, KAYECTBEHHAS pEaKLMs Ha



cyiabdaT-uoH. Haxoxaenue ceppl U €€ COCOUHEHHH B MpHPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COECIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILCHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XAapaKTEPHBIE CTENEHU OKUCIEHHUS. A30T, pacnpOCTpaHEHHE B MPUPOJE,
busznyeckue U XxuMudeckue cBoictra. Kpyrosopor a3ora B mpupoje. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, oMy4yeHne U npuMenenue. Conu aMMOHUS,
ux pU3NUEeCcKUe U XMMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakiius Ha
MOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3HMYECKUE U XHUMHYECKUE
cBOiicTBa (0OIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U clenudpuyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpAIbHBIX
yaoOpeHuil. XMMHUECKOE 3arpsi3HEHUE OKPYKalolel cpe/ibl COCTMHCHUSIMUA a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJN0EMOB). Docdop,
ayoTpornuele Moaupukaumuu ¢docdopa, uzNUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciaota, Pu3ndIecKue U XUMHUIECKHUE CBOICTBA,
nosyuenue. Mcnonp3oBanue GpocdaroB B KaUeCTBE MUHEPAIBHBIX YA0OPEHUM.

OOmas xapakrepuctuka 3nemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKHUCJIECHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(puUKalMM, pPACHPOCTpaHEHUE B TNPUPOJE, (PUIUUECKHME U XUMHUYECKHE
cBoicTtBa. Ancopouus. Kpyrosopot yriepona B npupojae. Okcuabl yriepoja, ux
¢u3nuecKkue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
[OJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKUEe MPOOJIEMBbl, CBA3aHHBIE C OKCHIOM
yraepoaa (IV), rumoresa rino0albHOrO TMOTEIJICHUS KIUMaTa, MapHUKOBBIM
addekr. YronpHas KucaoTa U €€ coM, uX (PU3MUEeCKne U XMMHUYECKHUE CBOMCTBA,
noJlyueHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBaHue KapOOHATOB B ObITY, MEIULMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayabHbIE MOHATHSA 00 OPraHUMYECKUX BEIIECTBAX KAK O COETUHEHUSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKTHl UX mepepaboTku (OEH3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILIECTBAX: )XKMpax, OeKax, yriieBojax — 1 ux
poJiM B JKH3HM YeJOBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COEIMHEHU.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmenenue. CoenuHeHHs KpeMHus B mnpupoje. OOmiue mnpeactaBieHus 00
okcusie kpemaust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
ObITY, B MPOMBIIUIEHHOCTH. BaxkHeilne cTpouTelbHble MaTepHalbl: KepamHKa,



CTEKJIO, IIEMEHT, O0eToH, xkene300eToH. [Ipobnempr 0e30MacHOr0 HMCIOIL30BAHMUS
CTPOUTENIbHBIX MAaTEPUAJIOB B MOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHue 00pa3oB HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTpAKAIOIMNE (PU3NUECKHE W XUMHUYECKHE CBOMCTBA
rajoreHOB M HX COCIUHEHUI (BO3MOXKHO HCIOJIb30BAHUE BHUJACOMATEPHUAIIOB),
O3HAKOMJIEHUE C 00pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpazuiamu ceppl M €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpollecca OOYTIMBaHUs caxapa IMoJ JAeUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3y4YEHUE XUMHYECKUX CBOMCTB
pa30aBICEHHOI CEpHOU KUCIOTHI, MPOBEICHNE KAUECTBEHHON PeaKIK Ha Cynbdart-
WOH W HAOJIOJIeHHWEe TpHu3HaKa €€ MPOTEKaHWUs, O3HAKOMJIEHHWE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢Gochopa MU HUX COCAUHEHHH (BO3MOXKHO HCIIOJIb30BAHUE
BHJICOMATEpUAIIOB), oOpa3iiaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOJydYeHUE,
coOupaHue, pacrno3HaBaHUE U W3YYCHUE CBOMCTB aMMMakKa, MPOBEIACHUE
KA4eCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U (PochaT-uOH U M3YyUYEHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AUMO/ICICTBUE KOHIEHTPUPOBAHHOW a30THOM KUCIOTHI C MEMIBIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3y4YCHHE Mozenein
KPUCTAUTMYECKUX peIIETOK anMasza, rpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  aJCOPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMUCTBOM NPOTUBOras3a, MojiydeHue, coOupaHue, pacro3HaBaHUE M U3ydeHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MNPU3HAKOB WX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUMKATHOM TMPOMBIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BakHelnme HeMeTaJuIbl ¥ UX COEINHEHUS.

MeTaJsibl 1 MX COeIMHEHU S

OO01mast XxapakTepUCTHUKa XUMHUYECKUX PJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux TnonoxkeHus B llepmogmdeckor cucrteMe xumuueckux daemeHToB J[. N.
MenneneeBa u ctpoeHusi atomoB. CTpoeHHEe MeTaJUIoB. MeTtajindeckas CBsI3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  ODJEKTPOXUMUYECKHMH  pAl
HaMpsHKeHUH MeTawioB. du3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CrocOOBI TIONy4eHUs] MeTaioB. [loHATHE O KOPPO3WUM METAIJIOB, OCHOBHBIC
criocoObl 3amuThl WX OT Koppo3uu. CraBbl (CTajib, YYTyH, JIOPATIOMUHUMN,
OpoH3a) ¥ X MPUMEHEHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamel: nonoxeHue B llepuoamyeckon cucreme XMMHUYECKHX
sanemeHntoB JI. 1. MenaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJICHUE B MPUPOJE.
du3nyecKue U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U kanus). OKCUIbl U



TUJIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne mIENOYHBIX METAUIOB MU HUX
COCIUHCHUM.

[[lenoyHo3emenbHbIE METAJUIBI MarHMid W KalblMA: IIOJIOXKECHHE B
[Tepuomuueckont cucreMe xumudeckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, Hax0XJAeHUE B Ipupoae. Pu3nuecKkue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanblus. BaxuHelmme coequHeHHs KalblUs (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMUHUN: TIoJ103)keHue B [leproindeckor cCucTeMe XMMUYECKUX 3JIEMEHTOB
. . MengeneeBa, CTpOEHHE atoma, HAXOXICHUE B Ipupojne. PU3UUEeCKue U
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMMHHUSI.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoE€HHE aroma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCHIBI M conn kenesa (I1) u xemnesa
(IIT), ux cocras, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (DU3UYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YyJIbTAaTOB  KOPPO3UH  METAIOB  (BO3MOYKHO
HCIIOJIB30BaHNE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KaJIbIIUSI W HATpus C BOJOH (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJIe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KAQYECTBCHHBIX PEAKIIMKA HA MOHBI. MAarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(I1) u xenesza (III), mequ (1), HaOMrOAEHUE W OMTUCAHUE TPOIECCOB OKPAITMBAHMS
MJJaMEHH MWOHAMU HaTpusi, KaJlus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCHUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCTIEPUMEHTAIbHBIX 3a71a4 10 TeMe «Baknenime
METAaJlJIbl U UX COCMHECHUS.

XHMMUS M OKpPY:KaoUias cpeaa

BemecTtBa M marepuansl B INOBCEAHEBHOW XW3HM YeloBeKa. besomacHoe
MCIIOJIb30BaHUE BEILIECTB U XMMHUUYECKUX peakiuii B ObITy. [lepBas momols npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MarepuanoB (CTEKJIO, CIUIaBhl METAJUIOB, MOJIMMEpPHBIE
MaTepualbl).

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeaMeTHBIX CBs3ed MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILIECTBIISIETCS 4e€pe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSITUN, TaK U TOHATUH, SIBISIFOIIMXCS CUCTEMHBIMU JJISi OTJCIBHBIX MPEIMETOB
€CTECTBEHHO--HayYHOTO IHKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHS: HAY4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(pUKAMs, TEePUOANIHOCTh, HAOIIOICHUE,
HKCIEPUMEHT, MOJECIHPOBAHUE, HM3MEPEHHUE, MOJEb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIHI.

®duzrka: Marepusi, aToM, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOMBI, PAAUOAKTUBHOCTh, MOJIEKYJIA, JJICKTPUYECKUN 3apsiyi, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUIMYECKas
pemérka, CrulaBbl, (PU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUsS,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHres, npIxaHue, OMocdepa, IKOCUCTEMA, MHUHEPAIBHBIE
yI0OpeHus, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
10JIE3HBIE UCKOIAEMbI€, TOILJIUBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJbTaThl OCBOCHUS MPOTPAMMBI OCHOBHOTO  OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULUOHHBIMA POCCUUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOlIeCTBE MpaBUJIaMd M HOPMaMHU IMOBEJEHUS M CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAlOT  TOTOBHOCTh  OOYYaOIIMXCS
PYKOBOJICTBOBAaTbCS ~ CHUCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTprmoTH4YeCcKOro BOCIMTAHUA:

LIEHHOCTHOT'O OTHOILIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHHUS XMMHYECKOM HAyKH B KHA3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHON HMH(pOpMaIMeil o
MEPENOBbIX JOCTUKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rpamxaaHCKOr0 BOCIUTAHUS:

MPEACTABICHUS O COLMAIBHBIX HOpPMax H MPaBUIAX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Y4EOHO-MCCIIEAOBATENCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JIEATEIIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM MAEATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TMO3HABATEIBHBIX 3aJay, BBINOJHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX TPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecC€ OTOW Yy4yeOHOM MeATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMIOBEACHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUH MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAYKHM U COCTABISIOLINE
OCHOBY JIJI1 TIOHUMAHHS CYIIIHOCTH HAYYHOW KapTHHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATENIbHBIE MOTHBBI, HAMPABJICHHBIC HA TOJYYEHHUE HOBBIX 3HAHUU MO
XUMHH, HEOOXOJHMMBIC IS OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUMH,
MO3HaBaTeNbHOM, MHGOPMAIIMOHHOW M YUTATEJIbCKOW KYyJIBTYpPhI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4EeOHBIMM TEKCTaMH, CIIPABOYHOU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOyYeHHWI0 U TO3HAHHIO, JIO003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TPOEKTHOW U  HCCIEIOBATEIbCKOM
JESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH M YPOBHSI OOy4YeHUs B
JIaTbHEHIIIEM;

4) opMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOT0JIsl, HAPKOTUKOB, KypEeHHUs),
HEOOXOJMMOCTH COOJIIOJIEHUSI TpaBui OE30MAaCHOCTH TpU  OOpalIeHHuH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEANbHON KU3HH;

S) TpyA0BOro BOCIIUTAHUS:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil u Tpyda pa3InyHoOro posa,
YBaXEHUE K TPyAYy M PE3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYAIbHON TPAEKTOPUU MPOAOHKEHUS 00pa30BaHus C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIEeHOW po(eCCUOHATBHON AEATEIbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUMH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATILHOM CpeEIE;

6) ’K0JIOrHYEeCKOro BOCIIUTAHMS:

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K NPUPOJIe KaK HCTOYHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CYIIECTBOBAaHMS, IOHUMAaHUE LIEHHOCTU 3JI0POBOr0 H
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bu3MYEeCKOMY M TICUXMYECKOMY 370pPOBbIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padOTe C BEIIECTBAMHU, a TAK)KE B CUTYaLUsX,
YTPOXKAOLINX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJy4aeMble NMPU U3yUYEHUU XUMUH, IS
peneHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPENOH, I OBBIIICHUS
YPOBHSI  3KOJIOTMYECKOM  KyJIbTYpbl, OCO3HaHUS TJ00AJbHOTO  Xapakrepa
HKOJIOTHYECKUX MpOOJIeM M MyTell MX peleHUs MOCPEICTBOM METOJOB XUMHH,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaThCS UM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOM Y COLMAJIbLHOM ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pPE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIEC JIS
(dbopMUpOBaHHS MHPOBO33PEHHUs OOIIEHAYy4YHble TOHATUA (3aKOH, Teopus,
NPUHLIHKII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U JAPYToe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHHE MHpA, U YHUBEpPCAJIbHbIC YUCOHBIC NEUCTBUS (MIO3HABATEIBHBIC,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPBHIE O0OECIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble JJornuyeckue aAelcTBUA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUM (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, yYCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHUSIMH), HCIIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/ICIbHBIX (PAKTOB U SIBJICHHUM, BRIOUpPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAIMA XUMHUYECKUX BEIIECTB M XMMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUUYMHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUYECKHUE pacCyXAeHUs (MHAYKTHUBHBIC, JICIYKTHUBHBIC, 10 aHAJIOTHH),
JIenaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TPOIECCEe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIUYECKUE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢Gopmylia U YpaBHEHHE
XUMHUYECKOW PEaKIUh — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTepU30BaTh CYIIIECTBEHHbIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB M XUMHUECKUX PEAKIIUM,
BBIBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciieoBarTe/IbCKHe AeiiCTBUS:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKkKe B KayeCTBE OCHOBBI [JI1 (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

NPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHUIO, OPTaHU3AIMU M IMPOBEICHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, popMmyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OIbITA, UCCIICIOBAHUS, COCTABIATh OTUET
O MpOJIeTTaHHOM padoTe.

Pa6ora c undopmanmueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
Pa3IMYHBIX BUJIOB M (JOPM MPEACTABICHUS, MOJYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsl  JIUTEpaTypa XUMHYECKOTO COJIEPKAHUS, CIPABOYHbBIC
nocoOus, pecypcsl MHTepHETa), KPUTUYECKH OIICHWBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl U 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITOJHEHUS
y4eOHBIX U TO3HABATENbHBIX 33/7a4 OMpeneIEHHOrO THUIIA, MPUOOPETEHHUE OIbITa B
00JaCTH  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3IMUYHBIX IOMCKOBBIX CHUCTEM,
CaMOCTOSITENIFHO BBIOUpATh ONTUMANBHYIO (hOpMY MpeAcTaBlIeHUsT HHPOPMAIUU U
WUIIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpamMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh MW aHAJIM3UpOBaTh B IIpolecce Yy4eOHOH U
UCCJIEIOBATENLCKONW JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHE OKPYXKAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHHKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/JaBaThb BONPOCH (B XOA€ Juaiora M (WJId) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEJIBHO BBIITOJHEHMSI PEJI0KEHHOH 3a/1a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  IMO3HABATEJILHOU
JEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTax; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO SKCIIEpUMEHTa (71a00paTOpHOro OIbITa,
71a00paToOpHOI pabOTHI IO KCCIIEIOBAaHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI y4EeOHOrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM M MCCIIEIOBAaTEIbCKOM  JACATENBHOCTH  IIPU  PELICHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyX1eHuss, OOMEH MHEHHMSIMH, «MO3TOBBIE IITYpPMbD», KOOPAUHALIUSA
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOThI U ApyrHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelIeHusl yUeOHbIX U
MO3HABATEJIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJSATh WM KOPPEKTUPOBATH
MIPEUIOKEHHBIM QITOPUTM JEUCTBUUA MPU BBINOJHEHUM 33JaHUM C Y4YETOM
MOJy4YEHHUS! HOBBIX 3HAHUNA 00 M3ydyaeMbIX OOBEKTax — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 3aJIaHUN.

HPEIMETHBIE PE3YJIBTATBI

B cocraBe mpeaMETHBIX pPE3yJabTAaTOB IO OCBOCHHUIO 0053aTEIbHOTO
Collep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS HAay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



NEUCTBUN, chenupuIecKkue I TpeAMETHOW o0macth «XUMHS», BUIBI
JEATeIbHOCTH 1O  TMOJYYEHHIO HOBOIO  3HAHUS, €ro HWHTEpIpETallH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsIX.

K xoniy oOydenus B 8 kiiacce npeMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKPBIBATH CMBICJ OCHOBHBIX XMMHUYECKHX MOHSATUM: aTOM, MOJEKYJa,
XUMHUUYECKUW JJIEMEHT, MPOCTOE BELIECTBO, CJIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTAa B COCIMHEHUHU, MOJISIPHBIM 00BEM,
OKCHUJI, KHCJIOT4, OCHOBAHHUE, COJb, DJIECKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCIICHUS, XUMHUYECKasl peaKuus, KiIacCUPUKALMS pEeakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMUUYECKHE PEAKIINU, TEIUIOBOM P (DEKT peakinu,
AIpO aToMa, JJEKTPOHHBIM CJIOW aToMma, aTOMHas OpOUTallb, PAJAUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PACTBOpP, MaccoBas JI0Js BEIleCTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKHX TOHATUH U
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUU BELIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY IS COCTaBlIeHHs (popmyn
BEILIECTB U YPABHEHUI XMUMHUYECKUX PEAKIIHII;

e ONpPENENsATh BAaJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIMHEHHSIX,
CTENIEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJeHTHas M HOHHAs) B
HEOPraHUYECKUX COCAUHEHUSX;

e packpbiBaTh cMbIci Ilepuomnueckoro 3akona JI. M. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuomuueckoil cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyr0 ¢opmy Ilepuognyeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3judaTh IMIOHATHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymma)y, maneie u
OOJNBIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmuie «llepmomuueckass cucTeMa XHUMHYECKHX diemeHTtoB J[. .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U pacTpeeiCHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJacCU(pUIMPOBaTh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKUE BEIIECTBA,
XUMHUYECKHE peakuuu (10 YUCIy UM COCTaBy YYacTBYIOUIUMX B pEaKIUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3TUYHBIX KJIACCOB, TOJTBEPXKAasi OMUCAHUE MMPUMEPaAMU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOWMCTBA BEILIECTB B 3aBUCUMOCTH OT UX Kaue€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALICHUNA B
Pa3TUYHBIX YCIOBUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJSIPHYIO W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTEH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNH;

MIPUMEHSATh OCHOBHBIC OIEPAIlH MBICTUTEIBHON NEATCILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHEe, CUCTeMaTU3aluIo, KiacCcu(uKaiuio,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — JJIsl U3y4Y€HHUs CBOMICTB
BEIIECTB M XHUMHUYECKUX pEaKIil, €eCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJEIMPOBAHUE, SKCIECPUMEHT
(peaJIbHBINA U MBICIICHHBIN );

ClIeIOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTOpHbIM 000pYJIOBaHHMEM, a TaK)Ke TMpaBWiiaM OOpaIIeHHUs C
BEI[ECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TONYYEHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOJAOPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAaCTBOPOB C OMNPEAECIEHHON MAaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH W KUCIIOT C MTOMOIIBIO WHIUKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xoHiy 00ydenus B 9 kjiacce rnpeaMeTHbIe pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHUIA:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, HWOH, KAaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJI0KHOE€ BENIECTBO, BAJCHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTETIEHb
OKHUCJICHHS, XUMUYECKasl PeaKIlisi, XUMUYECKasl CBS3b, TEIJIOBOU AP HEeKT
peakinuu, MOJb, MOJISIpHBIE  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIMTUYECKAs IUCCOLMALNS, PEAKIUU WOHHOIO
oOMeHa, KaTaJu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHME U  BOCCTaHOBIICHUE,
AITOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInyecKas), KpHUCTaJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
koHuenTpanus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSThH 3TU NOHATHUA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHUYECKUX PEAKIIMIL;

ONPENIEeNATh BaJIGHTHOCTD U CTENIEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB B
COCMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIACCY COEIUWHEHUU 1o ¢opmyrnam, BHUJ XUMHUYECKOU
CBs3M (KOBaJCHTHAs, WMOHHAsA, MeETaUIMuecKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep cCpeabl B
BOJIHBIX PACTBOpPaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOIO BELIECTBA;

packpeiBath cMbica llepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATH W XapaKTepU30BaTh
Tabnuunyo (opmy Ilepuogmyeckoid CUCTEMbl XUMHYECKHUX 3JIEMEHTOB:
paznuyaTth MOHATUSA «rjaBHasg noarpynmna (A-rpynma)» U «1no0odyHas
noarpymnmna (b-rpynma)», manble u  OONbIIME TEPUOJABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPHIE MMEIOTCS B IIEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsj sjapa, OOIIee YHUCIO DJJIEKTPOHOB U
pacrpefielieHue HMX MO0 DJJICKTPOHHBIM CJ0sIM), OOBSCHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHEHHI B
npeenax MajblX NEPUOIOB M TJIaBHBIX MOATPYHI C YUYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKUE SJIEMEHTHI, HECOPraHUYECKUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy UM COCTaBYy Y4YacTBYIOIIUX B PeaKIUu
BEII[ECTB, MO TEIJIOBOMY 3P EKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEU(UUECKHEe XUMHUUYECKUE
CBOMCTBa TIPOCTBIX M CJOXKHBIX BEIIECTB, MOJITBEPXKIAs OIMNUCAHUE
NpUMEpaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHIM;

COCTaBIIAITh YPABHEHUS BJEKTPOJIUTUYECKOW JIMCCOLMAIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAILEHHBIE YPABHEHHUS PEAKLIU UOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMU PA3TMYHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCJIHTEIILHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEICTBOM COCTaBJICHUS JIEKTPOHHOTO OaraHca dTUX PEaKITHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHUCHMOCTH OT WX CTPOCHHS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJEKYJISAPHYI0O H  MOJISIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MIPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEAKITNN;

coO0JaTh  MpaBWja  MOJb30BAHUSA  XMMHYECKOW  MOCYAOH H
7a00paTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia oOOpaiieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJYYCHHUIO W COOUpPAHHIO
ra3o00pa3HbIX BEIIESCTB (aMMHUaKa U YTIIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIECTB: PACMO3HABATH OMBITHBIM IYTEM XJIOPHUI-, OpOMUII-,
uonua-, kapoonar-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHNE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIILHON JEATEeIbHOCTH — aHaJIHU3
U CHHTE3, CpaBHEHHE, OO0OOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I U3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX pEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Koau4vecTBo yacoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (UG POBHbIE)
KonTposabHbie IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUSA
Xumus — BakHas 00J1acTh

11 ©CTECTBO3HAHUS U 5 ) bu6mmoreka [IOK

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

YyesloBeKa

12 BemecTBa 1 xuMudeckue 15 bu6nmnoreka [IOK

' peakuuu https://m.edsoo.ru/7f41837¢

Hroro no pazneny 20

Pa3nen 2. BaxkHeiiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
1 Boznyx. Kucnopon. Ilonstue 6 bubnuoreka [JOK

' 00 oxcugax https://m.edsoo.ru/7f41837¢c
29 Bonopona.Ilonstue o kucnorax g | bubnmnorexka HOK

' Y COJIAX https://m.edsoo.ru/7f41837¢
)3 Boga. PactBopsl. [lonsitue 06 5 | bubmuoreka [JOK

' OCHOBAHHMAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJ1aCChl 1 | bubmmorexa [JOK

) HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837¢

Uroro no pazgeny 30

Pasnean 3. [llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMOB.
XumMnueckas cBsizb. OKHCIANTENTbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN




3.1

3.2

[lepuoauueckuii 3aKOH U
IIepuoanueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
Mennene-eBa. CTpoeHue aroma
XUMHYECKas CBS3b.
OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUU

Hroro no pasaceiny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

15

68

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢c




9 KUIIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM undposbie
Ne /i P Konrpoabnbsie IIpakruuyeckue (undpp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKuu
11 [ToBTOpEeHME U yriyOJeHHE 3HAHUH 5 bubnmnoreka HOK
’ OCHOBHBIX pa3/eloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
’ peakuuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHIECKAS JUCCOIHAITHSI. g | bubnnorexa [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOpAxX https://m.edsoo.ru/7f41a636
Wroro no pasaeny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
1 OO11ast XapaKTepUCTHKA XUMUYECKUX 4 | bubmuoreka [IOK
) anemeHToB VIIA-rpynmnsl. ['anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCcTUKa XUMHUUECKIX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 brbmmorexa [TOK
' PYHHEL TP https://m.edsoo.ru/7f41a636
COETMHEHUS
OO0m1as XxapakTepuCcTUKa XUMHUUECKIX
2.3 aneMeHToB VA-rpynnsl. A30T, pocdop u ux 7 1 brbmmorexa [TOK
' PYmHSL ’ P https://m.edsoo.ru/7f41a636
COCTMHECHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.4 sneMeHToB [VA-rpynmsl. Yraepoa u 8 2 bubmmorexa [TOK
’ . PYHIEL poa https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTUHECHUSI
Hroro no pazneny 25




Pa3gen 3. MeTa/iIbI M X COeIUHEHU ST

. bubnuorexa [JOK
31 Obume cBoiCTBa METAILIOB 4 hitps://m.edsoo.ru/7f41a636
. bu6nmmoreka [IOK
3.2 Baxkueiimue MeTamibl 1 UX COSTUHEHUSI 16 hitps:/m.cdsoo.ru/7f4 12636
Uroro no pazgeny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B )KU3HU 4EJIOBEKA 3 bubnuorexa [IOK
) m P https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68







IHOYPOYHOE IIVTAHUPOBAHUME

8 KJIACC
N KosmuecTBo yacos Jara JIeKTPOHHBbIE U(PPOBHIE
- Tema ypoka Kontpoabnbie | IpakTuueckue oOpa3oBaTeJibHbIE
n/n Bcero U3YYeHUs
padoThI padoThI pecypchbl
| [Ipenmer xumuu. Pons xumun B 1 bu6mmoreka [IOK
JKA3HU YeoBeKa. Tena 1 BelecTsa 1 Henena https://m.edsoo.ru/ff0d210c
) ITonsiTe 0 MeTO/1aX MO3HAHUS B 1 bu6mmoreka [IOK
XUMUU 1 Henena https://m.edsoo.ru/ff0d227e
[IpaxTnueckas padora Ne 1
3 «[IpaBuna pabotsl B 1abopaTopuu u 1 bubnnorexa [HOK
pUEMBbI OOpaLLIEHUS C https://m.edsoo.ru/ff0d23dc
1ab0paTOPHBIM 000PYIOBAHUEM 2 Henens
4 Yucreie BemecTBa 1 cMecu. CiocoObl | bu6mmoreka [IOK
pasneneHusi cMecein 2 Henens https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padota Ne 2
5 <<1£)33I[6J16HI/I€ cieceﬁ (Ha mpumepe 1 bubmmorexa LIOK
. https://m.edsoo.ru/ff0d28c8
OYHCTKHU TTOBAPEHHOU COJIH )» 3 "Henenst
6 ATOMBI 1 MOJIEKYJIBI 1 Bubmiorexa LIOK
3 Henmens https://m.edsoo.ru/ff0d2a6¢
7 XUMHYECKHUE DIIEMEHTHI. 3HAKH 1 bu6mmoreka [JOK
(CUMBOJIBI) XMMHUYECKHUX DJIEMEHTOB 4 nenens https://m.edsoo.ru/ff0d2be8
8 [IpocTsle U CIOXKHBIE BENIECTBA 1 Bubmiorexa LIOK
4 nenenst https://m.edsoo.ru/ff0d2a6¢c
bu6mmoreka [IOK
9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE 1

5 Henmens

https://m.edsoo.ru/ff0d2d50




3aKOH MMOCTOSHCTBA COCTaBa
BelecTB. XUMUYecKasi GopMyIa.

bubmuorexa [JOK

10 BaneHTHOCTE aTOMOB XMMHUYECKHX https://m.edsoo.ru/ff0d2eae
3JIEMECHTOB 5 Henens
OTtHOCHUTENbHAs aTOMHAsI Macca.
11 OTtHOoCHUTENbHAS MOJIEKYJISIpHAs brbmiorexa OK
https://m.edsoo.ru/ff0d323c
macca 6 Henmens
12 MaccoBast JoJIsI XUMHYECKOTO bu6mmoreka [IOK
3JIEMEHTA B COEIUHEHUHU 6 "Henena https://m.edsoo.ru/ff0d350c
13 KomnuectBo Bemectsa. Moib. bu6mmoreka [IOK
MomnsipHast macca 7 Henens https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKUE SIBJICHUS. bu6mmorexa [IOK
XuMudeckasi peakuus 7 Henens https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBus MPOTEKAHUS bubnnorexa [JOK
XUMHUYECKUX PEaKIMi 8 Henens https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEUIECTB. bubnunoreka [JOK
XUMUYECKUE YPABHEHUS 8 Hemens https://m.edsoo.ru/ff0d3b88
Brruncnenus koandecTBa, MacChl
17 BEILIECTBA 110 YPABHEHUSIM bubmmorexa [OK
. https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PEaKIIHii 9 Henmens
Knaccudpukanus XuMHIeCKuX
18 peaKI_II/IIgI) (Co:I[I/IHeHI/IH Ppa3JIOKEHUS bubmorexa HOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMEIICHHS, OOMEHa) 9 Henens
M. B. JIoMOHOCOB — Y4YEHBIH-
19 SHIIUKIOIEIUCT. O60gI;IIeHHe i bubmmorexa [OK
R https://m.edsoo.ru/ff0d40c4
cucTeMaTu3alus 3HaHu! 10 wenensa
20 O600menue o reme «BemecTBa u bubmuotexa [JOK
XUMHUYECKUAE PEAKITHI 10 gemens | https://m.edsoo.ru/ff0d4290




Bo3nyx — cMmech razos. Coctan

bubmuorexa [JOK

21 Bo3Ayxa. KHCIIOpof ~— a7eMeHT 1 https://m.edsoo.ru/ff0d448e
npoctoe Bemectso. O30H 11 nenens
du3nYeCKre U XMMUYECKUE CBOMCTBA
22 KHCJIOpoJia (peaKIuy OKUCICHUS bubmmorexa OK
’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsatue 06 oxcumax 11 nepens
CriocoOsl MosTy4eHus KUCIopoia B
23 nabopaTopun fnpOMHmneH}:{(f[cn/I. bubmmorexa LIOK
https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa 12 genensa
TennoBoi 3 PeKT XUMUIESCKOM
24 peaKkuu, MOHSITHE O bu6mmoreka [JOK
TEPMOXHUMHUYECKOM YPAaBHEHUH, IK30- https://m.edsoo.ru/ff0d4790
U DHIOTEPMUYECKUX PEAKIUAX 12 nenens
TomnuBo (HedTh, Yroib U MeTaH).
25 3al"p513HeI—§I/qul;03jZ[}},/rxa CIIOCOOBI iro bubmorexa [IOK
’ https://m.edsoo.ru/ff0d4c4a
MPEIOTBPALLECHUS 13 nenens
IIpakTrueckas padora Ne 3 mo Teme
26 «l?lonyquI/Ie u €O6I/IpaHI/Ie bubmmorexa HOK
. https://m.edsoo.ru/ff0d4ae2
KHCJIOPOJIa, U3YYEHHE €r0 CBOMCTBY» 13 nenens
7 Bonopon — anemeHT u npoctoe bubnnoreka [JOK
BemlecTBo. Haxoxnenue B mpupoe 14 nenens | https://m.edsoo.ru/ff0d4dd0
)3 du3nyecKkre 1 XMMUYECKHUe CBOMCTBA bu6mmoreka [IOK
Bosopoaa. [I[pumenenne Bomopoaa 14 wenens | https://m.edsoo.ru/ff0d4dd0
29 [ToHsTHE O KHUCIIOTAX U COMSAX Bu6miorexa LIOK
15 venens | https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TOTy4eHHsT BOAOPO/Ia B bubnuorexa [JOK
naboparopuu 15 venens | https://m.edsoo.ru/ff0d4dd0
31 [Tpaktrueckas padota Ne 4 o Teme 16 menenst | bubmmoreka [JOK




«[Tonydyenue u cobupanue BOaAOpoa,
W3YyYEHHUE ETO CBOMCTB)

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

Mosipablii 00bEM ra3oB. 3aK0OH

bu6mmoreka [IOK

32 ABoraapo 16 menensa | https://m.edsoo.ru/ff0d542e
Brruuciennsa o0béMa, KOJIMYECTBA
33 BEIIIECTBA rasza o ero u3BECTHOMY bubmmorexa LIOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY 17 nenens
Beruncnenus 006EMOB ra30B 10
34 YPaBHEHUIO PEAKLIMM HA OCHOBE bubmmoreia LOK
B . https://m.edsoo.ru/ff0d5708
3aK0Ha 00BEMHBIX OTHOILICHUH ra30B 17 nenens
35 du3nYecKre U XMMUYECKHEe CBOMCTBA bu6mmoreka [IOK
BOJIbI 18 nenens | https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [Tonstue 06 bubmuoreka [JOK
MHUKATOpax 18 nenens | https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputeb.
37 HacrimieHnsple 1 HeHACHIIIIEHHBIC bu6mmoreka [JOK
pactBopbl. MaccoBas 10J1s1 BelecTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpe 19 nenens
[TpakTuyeckas pabora Ne 5 o Teme
38 «IIpuroroBiieHHE PaCTBOPOB C bubnuoreka [IOK
ONpeACIEHHON MacCOBOM 10Ien https://m.edsoo.ru/ff0dSeba
PacTBOPEHHOTO BEIIECTBA 19 nenens
39 O606mmenue o teme «Kucmopo. bubnmnoreka [JOK
Bonopoa. Boga» 20 nenens | https://m.edsoo.ru/ff0d6342
40 OKcuIbl: COCTaB, KJIacCUpUKAIU, bu6mmorexa [IOK
HOMEHKJIaTypa 20 wemens | https://m.edsoo.ru/ff0d664e
41 [Tonyyenue n XMMHUYECKHE CBOMCTBA bubnnorexa [JOK

KHCJIOTHBIX, OCHOBHBIX U

21 menens

https://m.edsoo.ru/ff0d664e




aM(pOTEpPHBIX OKCHJIOB

OcHoBaHus: cOCTaB, KJIacCH(pUKAIIHS, bu6mmoreka [IOK
42
HOMEHKJIaTypa 21 "wenensa | https://m.edsoo.ru/ff0d67ca
43 [TosnydyeHne U XUMHUYECKUE CBOWCTBA bubmumorexa [IOK
OCHOBaHHMI 22 nenens | https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bubmuorexa [JOK
HOMEHKJIaTypa 22 wepens | https://m.edsoo.ru/ffOdfee2
45 [TonyyeHnue u XuMHUYECKUE CBOMCTBA bubnuoreka [IOK
KHUCIIOT 23 wenens | https://m.edsoo.ru/ffOdfee?
Conu (cpeaHue): HOMEHKIATypa,
46 é peaHe) P bubmuoreka [JOK
CIOCOOBI MOJTYyYEHHUS, XUMUUICCKHE
N i https://m.edsoo.ru/00ad9474
CBOICTBA 23 "enens
[IpaxTuueckas padora Ne 6. Pemenue
AKCIICPUMEHTAIIbHBIX 33724 110 TEME bubmuorexa [JOK
47
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEJTMHEHUI» 24 nenens
I'eneTnueckast CBSI3b MEX,
43 Y bu6mmoreka [IOK
KJIacCaMU HEOPTraHUYECKUX
. P https://m.edsoo.ru/00ad9a50
COEJIMHEHU I 24 nenens
49 O06001IeHre U CUCTEMATU3AIIHS bubnuoteka [JOK
3HAHUH 25 menens | https://m.edsoo.ru/00ad9cb2
O6006menue mo Teme "OCHOBHBIS
m bu6mmoreka [IOK
50 KJIACChl HEOPTaHUYECKUX
o https://m.edsoo.ru/00ad9ela
COoeIMHEHNH 25 nenens
[TepBbIie MOMBITKH KIacCUPUKAITTI
P Purcan bubmuorexa [JOK
51 XHMHYECKUX A1eMeHTOB. [loHsTHE O
https://m.edsoo.ru/00ad9ffa
IPYIIIaX CXOAHBIX HJIEMEHTOB 26 Henens
52 [Iepuoanueckuii 3aKOH U 26 negens | bubmuoreka [JOK




[Tepuoanueckas cucrema
XUMHUYECKUX dieMeHToB /1. .

https://m.edsoo.ru/00ada52c

MenneneeBa
53 [Tepuospl, rpynibl, HOATPYIIIBI bubmmorexa LIOK
27 wuenend | https://m.edsoo.ru/00ada52c
54 Ctpoenne atomoB. CocTaB aTOMHBIX bubmuorexa [JOK
saep. M3oTonsl 27 wuenensg | https://m.edsoo.ru/00ada342
CtpoeHue 371eKTPOHHBIX 06onoquU Butmorexa LOK
55 aToMOB 3J5ieMeHTOB [leproauueckoit
https://m.edsoo.ru/00adabbc
cucteMsl [. . MenaenceBa 28 "enens
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA MO €r0 MOJOKEHUIO B bubnuorexa [JOK
[lepuoanueckoii cucreme /. U. https://m.edsoo.ru/00ada824
Meunneneena 28 "enens
3nauenue llepuonnueckoro 3akoHa
57 JUISl pa3BUTHS HAYKH U IPAKTUKU. [I. bubnnorexka [JOK
W. MennieneeB — y4€HblI, egaror u https://m.edsoo.ru/00ada96e
rpak1aHuH 29 nenens
53 DNEeKTPOOTPHUIIATETFHOCTh ATOMOB bubnuoteka [JOK
XUMHUYECKHUX DIJIEMEHTOB 29 wenens | https://m.edsoo.ru/00adaab8
59 HNonnas xumuueckas cBs3b bubmorexa OK
30 gemeng | https://m.edsoo.ru/00adac34
60 KoBaneHnTHas nosnsipHast XUMHYECKas bubnuoreka [IOK
CBSI3b 30 nenens | https://m.edsoo.ru/00adaab8
61 KoBasienTHas HEnosipHas bubnnorexka [HJOK
XUMHUYECKAS CBSI3b 31 geneng | https://m.edsoo.ru/00adaab9
62 CreneHb OKUCITCHUS bubmmoreia OK

31 menens

https://m.edsoo.ru/00adae28




OKMCITNTEIIFHO-BOCCTAHOBUTEIIbHEIC

bu6mmoreka [IOK

63 peakuuu ! 32 Henens | https://m.edsoo.ru/00adb076
bubmuoreka [JOK
64 ORHCIHTEIH  BOCCTAHORHTEIIH! ! 32 Hexens https://m.edsg).ru/OOadbO76
65 O6061menue o teme «CTpocHHE | bubmmoreka [JOK
aToMa. XUMHUYECKas CBI3b) 33 genend | https://m.edsoo.ru/00adb486
66 O06o001IeHre U cHCTeMaTH3aIus 1 bubmmoreka [JOK
3HaHUI 33 menens | https://m.edsoo.ru/00adb33c
67 O000I11IeHIE U CUCTEMATU3AIUS 1 bu6mmoreka [IOK
3HaHUI 34 nenens | https://m.edsoo.ru/00ad9cb2
68 O000I11IeHNE U CUCTEMATU3AIUS 1 bu6mmoreka [JOK
3HAHUHU 34 wemeng | https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KoaudecTBO 9acoB

DJIeKTpOoHHbIe U pPOBbIE

Ne Hara
Tema ypoxa Koutposbubie | IpakTuueckue oGpa3soBarebHbIe
n/n Bcero U3YYeHUs
padoThI padoThI pecypcol

[Tepuonuueckuii 3aK0oH.

| [Tepuonuueckas cucrema 1 bu6mmoreka [IOK
XAUMHYECKUX deMeHToB /. . https://m.edsoo.ru/00adb59e
Meneneena 1 Henens
3aKOHOMEPHOCTH B U3MCHCHUH

) . P | bubmuorexa [JOK
CBOMCTB XUMHUYECKHUX DJIEMECHTOB

. https://m.edsoo.ru/00adb6b6

MEePBBIX TPEX MEPUOIOB 1 Henmens
Krnaccudukanus 1 HOMEHKIATypa bubnuorexa [JOK

3 1
HEOpPraHWYEeCKUX BEIECTB 2 Hemensd https://m.edsoo.ru/00adb7e2

4 Bunnl XUMHYECKOU CBSA3U U THIIEI | bu6mmoreka [IOK
KPUCTAIINYECKUX PELIETOK 2 Henens https://m.edsoo.ru/00adbac6
O6o06menue no Teme «IloBTopenue

5 U yri1yOJieHue 3HaHUH OCHOBHBIX 1
paszenoB Kypca 8 Kiaccay 3 Henens
Krnaccudukanus XuMuueckux bu6mmoreka [JOK

6 . 1
peakLuil o pa3InyHbIM IIPU3HAKAM 3 Henensd https://m.edsoo.ru/00adbcb0
[TonsiTHE O CKOPOCTH XUMHUECKOM

7 1 P ] bubmuorexa [JOK

eakiuu. [ToHsITHE O TOMOTE€HHBIX U

P https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKIMIX 4 nenens
IlonsTre 0 XUMHYECKOM

3 paBHOBecHU. DAKTOPBI, BIUAIOLINE 1 bubnuorexa [IOK
Ha CKOPOCTb XMMUYECKON peaKLIM1 https://m.edsoo.ru/00adc28c
Y MOJI0KEHNE XUMHYECKOTO 4 nenens




PaBHOBECHUA

OKHCIUTETBHO- bu6mmoreka [IOK
9
BOCCTaHOBUTEJIbHBIE PEAKLINMH 5 "Henens https://m.edsoo.ru/00adcade
Teopust 2IEKTPOJIUTHUECKON
10 I[I/ICEOLII/IaI_II/II/I?CI/IJIBHBIC U ciadblie bubmiorexa HOK
https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI 5 Henenst
11 HoHHbIe ypaBHEHHUs peakui Bubmorexa IOK
6 Henems https://m.edsoo.ru/00add448
XHUMUYECKUE CBOMCTBA KUCIOT U
12 OCHOBaHHH B CBETE MPEACTABICHUI bubnuorexa [JOK
00 JIEKTPOIUTUICCKON https://m.edsoo.ru/00add5d8
JACCOLMAITIN 6 "Henems
XUMHYECKHE CBOMCTBA COJICH B
13 CBETE MPEICTABICHUI 00 Bubmiorexa LIOK
. https://m.edsoo.ru/00add8b2
AICKTPOJIUTUYECKON JUCCOLHAIITT 7 Henenst
14 [TonsiTue o runponuse conen bubmorexa HOK
7 Henens https://m.edsoo.ru/00add9d4
15 O06001IeHNe U CUCTEMATU3 A bubmorexa [JOK
3HaHUH 8 Hemens https://m.edsoo.ru/00addd12
[IpakTrueckas padora Ne 1.
16 <<1£)€HICHI/IG 3KcnipHMeHTaanmx Brbmiorexa LIOK
https://m.edsoo.ru/00addbfa
3a/1a9» 8 Henens
O06o06menue Mo TeMe
17 «NEKTPOTUTHYECKAS bubnuotexa [JOK
nucconuanus. XUMHYECKUE https://m.edsoo.ru/00addecO
pEeaKIu B PaCTBOPAX» 9 Henens
18 OO6m1ast XapaKTeprUCTHKA TaJOTEHOB. bubmuotexa [JOK
XUMHYecKre CBOMCTBA Ha IpUMEpE 9 Henens https://m.edsoo.ru/00addfe2




XJiopa

Xnopooaopon. ConsiHasi KUCIIOTa,

19 ccKite N . bu6mmoreka [IOK
XUMHUYECKHE CBOICTBa, MOJIyUYEHHE,
i https://m.edsoo.ru/00ade104
MPUMEHEHUE 10 genena
[TpakTuueckas padora Ne 2 mo Teme
20 I?I . p . bu6mmoreka [IOK
«[lony4yeHnue coNsTHON KUCIOTHI,
yi . . https://m.edsoo.ru/00ade348
HU3y4YEHHE €€ CBOMCTBY» 10 genensa
Brruucnenust mo ypaBHeHUSIM
)1 e eayp  eomi o bu6mmoreka [IOK
XUMHUYECKHUX PEAKIIHiA, €CIIH OJTUH
P https://m.edsoo.ru/00ade488
U3 PEareHTOoB JiaH B U30BITKE 11 nenens
2 OO01mmas xapakTeprcTHKa SJICMCHTOB bubnuorexa [JOK
VIA-rpynnsl 11 nepens | https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOIU(MUKALIUY CEPHI.
Haxoxnenue cepbl u eé bubnnorexa [JOK
23 .
COCIMHEHUI B IPUPOJIE. https://m.edsoo.ru/00ade64a
XHWMHYECKHE CBOMCTBA CEPBI 12 nepens
CepoBonopon, CTpoeHHE,
24 o POBOZIOPOL, CTP bubmoreka [JOK
W3UYECKUE U XUMUYECKUE
. https://m.edsoo.ru/00ade802
CBOICTBA 12 nenens
Oxkcunpl cepbl. CepHasi KMCIIOTA,
)5 o g P P bubmuorexa [JOK
M3UYECKUE U XUMUYECKUE
. https://m.edsoo.ru/00adea28
CBOICTBA, IPUMEHEHNE 13 nepens
XUMHUYECKUE PEaKLUu, JeKAIINE B
OCHOBE MPOMBIIIUIEHHOTO criocoba
26 IIOJIy4YEHUS CEPHOU KUCIIOTHI. bubnuorexa [IOK
XHUMHYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpY>KaroIleu cpeibl
COEIMHEHHSIMHU CEPbI 13 Hepens




Brruncienue MmaccoBoy 10U

bu6mmoreka [IOK

27
BBIXO/Ia IPOJIyKTa peakLuu 14 nenens | https://m.edsoo.ru/00adec8a
OO6m1ast XxapakTepucTHKa SJIEMEHTOB
VA-rpynmsl. A3oT,
)3 Py crite . bu6mmoreka [IOK
aclpocTpaHeHHe B IPUPOJE,
pACHpocTp PHPOA https://m.edsoo.ru/00adeeab
¢busnvecKue 1 XUMHUECKUE
CBOMCTBa 14 nenens
AMMMaK, ero pu3nIeCcKue 1
29 ¢ 5 bu6mmoreka [JOK
XAMUYECKHE CBOMCTBA, IOJYyUEHUE
YA https://m.edso0.ru/00adf004
U IPUMEHEHUE 15 nepens
IIpakTnueckas padora Ne 3 mo Teme
30 TI; P bubmuorexa [JOK
«ITonyyenne aMMuaKa, U3y4eHue
v i https://m.edso00.ru/00adf180
€ro CBOMCTBY» 15 Henens
31 A3oTHas KUCI0Ta, e€ (U3nIecKue u bubnnoreka [JOK
XHUMHUYECKHUE CBOMCTBA 16 venensa | https://m.edsoo.ru/00adf306
Hcnonws3oBanre HUTPATOB U COJEH
aMMOHMS B KQUECTBE MUHEPAIbHBIX
3 5 . X P bu6mmoreka [IOK
00peHMi. XMMHUYECKOE
yAOPP 5 https://m.eds00.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH Cpeibl
COCJIMHEHHUSIMHM a30Ta 16 Henens
docdop. Okcun dpochopa (V) u
3 o (%) P Ab (b(bp V) bu6mmoreka [IOK
ocopHas KuciioTa, (GU3NYeCKue u
P . https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOICTBA, MOJIyYeHHE 17 Henmens
Ucnonbs3oBanue dpocdaTos B
34 Ka4eCTBE MUHEPAIbHBIX bubnnorexka [HJOK
ynoOpeHui. 3arps3HeHne https://m.edsoo.ru/00adfc20
MIPUPOIHON cpefbl hocdaTamu 17 Hepens
35 VYrnepon, pacnpocTpaHeHHE B 18 vemenst | bubnmoreka [JOK




npupojie, Gu3nIecKue u
XUMHYECKHE CBOUCTBA

https://m.edsoo.ru/00adfd9c

Oxcuppl yriaepona, ux pusndeckue
U XUMHYECKHE CBOMCTBA.

36 DKOJIOTHYECKHUE TPOOIEMBI bubmmorexa OK
’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepoJia
(Iv) 18 Henenst
37 YroibpHasa KUCIO0TA U €€ COJIU Bubmmorexa LOK
19 genensa | https://m.edsoo.ru/00aec006¢
[IpakTuueckas pabora Ne 4 o Teme
"[lonyueHune yriaekuciioro rasa. bubnuoreka [IOK
38
KauecTBenHnas peakius Ha https://m.edsoo.ru/00ae027e
KapOoHaT-HMOH" 19 Henena
IIepBoHavabHBIC MOHATHS 00
39 oprpaHI/IquKI/IX BEIIECTBAxX Kak O Bubmmorexa LOK
https://m.edsoo.ru/00ae054¢
COCAMHEHHUSX YIJIepoaa 20 Henens
40 Kpemnuii u ero coeqmHeHust Brbmiorexa LIOK
20 megens | https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5.
41 Pemenne skcnepuMeHTAIBHBIX bubnnoreka [JOK
3a7a4 1o teme «Baxkuemme https://m.edsoo.ru/00ae0bf2
HEMETaJIbl U UX COEJTUHECHUS» 21 "enens
4 O600menue o reme «Baxueitme bubnuoteka [JOK
HEMETAJUIBI U UX COEINHEHU 21 wenens | https://m.edsoo.ru/00ae0el8
OO01mmas xapakTepucThKa
43 XUMHYECKUX JIEMEHTOB — bubmuorexa [JOK
MeTaJuToB. MeTautnaeckas CBsI3b 1 https://m.edsoo.ru/00ael103e
METAJUINYECKas] KpUCTAITAYECKAS 22 Henens




pemérka. Pu3ndyeckue CBOMCTBA
METAJIJIOB

XUMHUYECKHE CBOMCTBA METAJLIIOB.

44 DIIEKTPOXUMHUYECKUH Psif Bubmmorexa LHOK
. https://m.edsoo.ru/00ael1156
HanpsH>KEHUHA METaJIOB 22 Henens
OO6mmwme crmocoOb! MOTyYeHUS
MeTaioB. CriiaBel. Berauciaenus
45 [0 YPABHEHUSIM XUMHUYECKHUX Bubmmorexa LOK
. https://m.edsoo.ru/00ae1156
peaKkIui, €clii OJIMH U3 PearcHTOB
COJICPKUT MPUMECH 23 "enens
46 [ToHsiTHE O KOPPO3UU METAIIIIOB Bubmmorexa LOK
23 mwenens | https://m.edsoo.ru/00ael1278
bu6mmoreka [IOK
47 Ilenounbie MeTaib 24 uenens | https://m.edsoo.ru/00ae14b2
43 Okcubl ¥ THAPOKCUIBI HATPUS U bubnuorexa [JOK
KaJTus 24 wenens | https://m.edsoo.ru/00ae14b2
49 [I{er0uyHO3EMENBHBIE METAILIIBI — bubnmnorexa [JOK
KAJIBIUN 1 MarHui 25 wenens | https://m.edsoo.ru/00ael5e8
50 Baxkuerlinue coequHeHN KaJbIIUI bubmorexa HOK
25 wenens | https://m.edsoo.ru/00ael5e8
51 O06o001meHre U CHCTEMaTH3aIIHS
3HaHUM 26 Henensd
57 JKEcTKOCTh BOMBI U CITOCOOBI €€ bu6mmorexa [IOK
yCTpaHEHUS 26 nepens | https://m.edsoo.ru/00ae1886
[TpakTrueckas paborta Ne 6 o Teme
53 ")IIZéCTKOCTB BO,IZ)[LI 1 METOMLI €€ bubmorexa HOK
https://m.edsoo.ru/00aelae8
ycTpaHeHus" 27 Henens
54 AnroMuHUH 27 nenens | bubmmoreka [IOK




https://m.edsoo.ru/00aelc64

AMdoTepHbIE CBOMCTBA OKCHIA U bubmuorexa [JOK
55

TUIPOKCHUIA 28 wemend | https://m.edsoo.ru/00aelc64
56 Kerneso bubmuorexa [JOK

28 nepens | https://m.edsoo.ru/00ae1d86

57 Oxkcubl, THIPOKCUIBI U COJTH bubmmoreka [JOK

xenesa (I1) u xxenesa (1II) 29 nenens | https://m.edsoo.ru/00ae35e6
53 O00011IeHIE U CUCTEMATU3AIUS

3HAaHUHU 29 "enens

[IpakTuueckas padora Ne 7.
59 Pemenue skcriepuMeHTaNbHBIX bubnnoreka [JOK

3a1ad4 1o reMme «Baxneiime https://m.edsoo.ru/00ae3de8

METaJIJIbl U UX COEIMHEHUS» 30 Henens

Brruncnenus no ypaBHEeHUsIM

XUMHUYECKHUX PEaKIIHii, €CIIU OJUH

U3 PEareHTOoB JIaH B U30BITKE WU bubnunoreka [JOK
60

COZEPKUT pUMeCH. Brruncnenus https://m.edsoo.ru/00ael750

MacCOBOM J0JM BBIXO/a TIPOIYKTa

peakiuu 30 nenens
61 O06o00611eHre U cucTeMaTH3amus

3HaHUH 31 Henensg
2 O6061mmeHue o Teme «BaxHeime

METaJUIbl U UX COCTUHEHUS» 31 nenens

BemecTBa u maTepuaisl B bubnuotexa [JOK
63 .

IIOBCEIHEBHON KM3HU YeJIOBEKaA 32 genendg | https://m.edsoo.ru/00ae3f50
64 XHUMHYECKOE 3arps3HEHNe bubnuorexa [IOK

OKpY>KaroIen cpe/ibl 32 wepens | https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pemienun 33 mepens | bubnmoreka [JOK




9KOJIOTHYCCKHX HpO6J’I€M

https://m.edsoo.ru/00ae4270

66 O06001IeHrEe U cUCTEMaTU3 AU | bu6mmoreka [IOK
3HaHUU 33 wemeng | https://m.edsoo.ru/00ae0dOa
67 O06001IeHNEe U CHCTeMaTH3aIINS 1 bubmmoreka [JOK
3HAHUU 34 nenens | https://m.edsoo.ru/00adb33c
68 O06001IeHre U cHCTeMaTH3alus 1 bubmmoreka [JOK
3HAHUU 34 nenens | https://m.edsoo.ru/00ad9cb2
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