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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOIO 0O0IIero o0pa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHLEIMIUU MPENnoAaBaHus y4eOHOTo peiMeTa « XUMHU)
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE CoJiepKaHue,
MpeayCcMaTPUBAET PACIpPENEICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBsI3€H, JIOTMKM y4eOHOro  Mpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKe TPEOOBaHUM K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY>XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
oOyyJaroierocsi, ero MpeACTaBICHUM O MaTEpUAIBLHOM EIUHCTBE MHPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUIIEBON U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 3IpaBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOW  y4yeOHOW  JIesITeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPObI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH OOyYarOIIMnXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ] B 3KOJOTUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHUSL.

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 coaepKaHus MPOTpaMMbI IO XUMHUU cPOopMHUpOBaHAa Ha OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHWM HA OCHOBE TEOPETHUYECKUX MPEIACTABICHUM
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona /l. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3H;

— TIpEeACTaBICHUM 00 BJICKTPOJIUTHYECKON JUCCOLMAIlMU BEIIECTB B
pacTBoOpax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEW MPAKTUYECKOTO MPUMEHEHHUS U TMOIYyYECHUS
M3y4aeMBbIX BEIIECCTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
IPEJICTABJICHNUS] O XUMUYECKOW COCTABIIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO U
METO/IaM MO3HAaHUs B Hayke. M3ydeHHe XMMHU NPOUCXOJIUT C MPHUBICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX NpeAMETOB: «OKpyXKaromuil MUpy,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kinacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUUYECKON HAyKW KakK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUUYECKOU
JESITETbHOCTH YEJIOBEKA W KaK OJHOIO0 M3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYpHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JIOCTYITHBIX 00OOIIEHUIT MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAYyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMUYECKUX PEAKIUH, B (HOPMUPOBAHUH W PA3BUTUU MO3HABATEIHHBIX YMEHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NeSATEeIbHOCTH, OCBOCHMM NpaBUI 0€30MacHOr0 OOpallleHusi C BELIECTBAMH B
MOBCEHEBHOM >KU3HU.

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

— (¢GopMHpOBaHHE WHTEIICKTyaJlbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIIbBHOMY NPUHATHIO PEIIEHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KHU3HU;

—  HampaBJIEHHOCTh OOy4YeHUST HA CHUCTEMAaTHYECKOE MPUOOIIECHHE
oOyJarommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAYyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIIMM MOTHBAIIMIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OTbITa PAa3HOOOPA3HOUN NEATETLHOCTH, IMO3HAHMUS U CAMOIO3HAHUS, KIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUI), UMEIONIUX YHHBEPCAJIbHOE 3HAYEHUE IS
pPa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAY4YHOMH
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKpPYXAaIOLIEr0o MHpA, MCHOJIb3Yysd 3HAHUS W OMNbBIT, MOJYYECHHbIE MPU H3YYECHHUH
XUMUH, TPUMEHATh WX TPU PEIICHHH MpoOjeM B TOBCEIHCBHOW XU3HHU U
TPYAOBOU JIESATEIBHOCTH;

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

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIO U
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGuUisi M HANPaBIEHHOCTH JaTbHEHIIIETO
oOy4eHus.

OO1iee YMCIO 4YacoB, OTBEAEHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B KU3HU 4Y€JIOBEKa. XUMUS B CHCTEME HayK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U Cl0XKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewlecTB. (OTHOcHUTENbHAsT aTOMHas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

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

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MacChl BEIIECTB. XUMHUYECKUE ypaBHeHUs. Kiaccudukaius
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu pabOThI B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabOpaTOpHBIM O00OPYIOBAHHEM, U3YUYCHHE U OMHCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBUE Meja C KUCIIOTOM) sIBJICHUM, HAOMIOACHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kejie3a ¢ pactBopoM coyit meau (11),
U3Y4YeHHUE CIOCOOOB pa3/esieHHs] CMECEe: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBaHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNE OYUCTKH MMOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BemecTBo. Haxoknenue xucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue xkucnopona. CrocoOsbl



MOJIYYeHHUST KHUCIIopoJa B JabopaTopuu W TPOMBINIUIEHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAuGUKAIIS KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00bEM razoB. Pacd€Tsl Mo XUMHUYECKUM YPaBHCHUSIM.

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacplllieHHbIE M HEHACBIIIEHHBIE PacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Ji BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTtBOpoB B IpUpoOZiE€ U B KHU3HU 4esoBeka. KpyroBopot BoAbI B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpaszyronme. Homenknatypa okcugoB. Du3nueckue © XHUMHUYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHoBanus. Knaccudukanuss ocCHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknarypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucnor. Ousnyeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eHeTnueckas CBSI3b MEXKIY KJIacCCaMU HEOPTaHUYECKUX COEAUHEHHU.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HUKHOBEHUS U
MpeKpalleHusi TopeHus (IMokapa), O3HaKOMJICHHE C OOpa3laMH OKCHIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOeHCcTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEHW PACTBOPEHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJJIAMU
(HaTpyeM ©  KajubllueM) (BO3MOXXHO HCIMOJIb30BAaHUE BUJIEOMATEPUATIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peaklUWil HEUTpalu3aluH, IOJYyYCHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COEIMHECHUI.

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemenToB JI. NU. MengeneeBa. Ctpoenne aTroMoB. XHMHYECKAsl CBS3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIoreHbl, THEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIe 00pa3ytoT aM(pOTEPHBIE OKCHUIBI
U TUAPOKCHUJIBI.

[lepnonmueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u Tpynmbl. DOU3WYECKUI CMBICH MOPSAKOBOIO HOMEpPA, HOMEpPOB NEpPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTomnel. DnekTtponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
3JIEMEHTA 110 ero nosoxeHuro B [lepuoanyeckoit cucreme 1. . Menzaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ul pa3BuUTUs Hayku W mnpaktuku. [[. M. MenneneeB — y4y€Hbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okuciieHUs.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Tpornecchl OKMCIIEHUSI U BOCCTAHOBIIEHUS. OKUCIUTENA U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

H3y4eHHEe OOpaslloB BENIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKIUN
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemnmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBJISIETCS 4YE€pe3 MKCIOJIb30BAaHHE KakK OOIIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONINXCS CUCTEMHBIMH JIJISI OT/AEJIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'O LINKJIA.

OO01Me ecTeCTBeHHO--HAy4YHbIE TOHATHS: HAyYHbIN (akT, TUNoTe3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHUU CBOICTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHEHUM B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHure BellecTBa: BHJIBI XMUMUYECKOW CBSI3U. THIBI KPUCTATIMYECKUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAas CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukaiuysa XuMA4ecKUX peakiuii Mo pa3audHbIM MPU3HAKaM (IO YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTaln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMHU, TEPMOXUMHUYECCKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [loHsiTe 0 XUMHUYECKOM paBHOBeCUU. DAKTOPHI,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIHLHOMN peaKIuu. CocraBiieHue ypaBHECHUI



OKHCJIUTEIbHO--BOCCTAHOBUTENIbHBIX ~ PEAKUUM C  HUCIOJB30BAHHUEM  METOJA
3JIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiuun noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHME C MOJEIISIMA KPUCTALUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BCII[ECTB — METAIOB W HeMeTaUIoB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3JIUYHBIX (DAKTOPOB, HCCIECIOBAHUE BJICKTPOIPOBOIHOCTU
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajika, BBIJIEJICHUE Ta3a, oOpa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3fioKEHUs, COSUHEHHUs), pAcliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemera/uibl M UX COCAMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3auMOJIEHCTBUE C METaUlaMU, HEMeTa/UlaMH, IIeJIo4aMu). XJIOPOBOIOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NpuUMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBeKa. BaXHEWIHWe XJIOpUIbl U HX
HAXOXJCHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHusi. CtpoeHue u (pumyecKkue CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEpbl KaK MPEACTABUTEIN KHUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckue). XHWMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHON KUCIOTHI, KAYECTBEHHAS peaKLMs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COECIMHEHHUSIMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHUE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
ux pU3NUECKUe U XMMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEpAIbHBIX
yaoOpeHuil. XuMHUECKOE 3arpsi3HEHUE OKPYKalollel Cpe/ibl COSTMHEHUSIMUA a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcun docdopa (V) u hochopHas kuciaoTa, Pu3NIeCKUe U XUMUIECKUE CBONCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(puUKalMKM, pPACHPOCTPAaHEHUE B TNPUPOJE, (PU3UUECKHE U XUMUUYECKHE
cBoiicTtBa. Ancopouus. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
du3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBbl, CBS3aHHBIE C OKCHJIOM
yraepona (IV), rumoreza rinobanbHOTO TOTEIUICHUS KJIMMAaTa, MapHUKOBBIMA
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue U npuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasbHbIE MOHATHSA 00 OPraHMYECKUX BEIIECTBAX KAK O COETUHEHUSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOAYKTBl WX TepepaboTku (OEH3MH), UX POJib B OBITY U MHPOMBIIIJIEHHOCTH.
[TonsiTue 0 OMOJIOTMYECKN BaXKHBIX BEIIECTBAX: KMUpax, OeNkax, yrieBojax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npumenenue. CoenuHeHHs KpeMHus B mnpupoje. OOmive mnpeactaBieHus 00
okcusie kpemaus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOIb30BaHUE B
ObITYy, B TIPOMBIIIUICHHOCTH. BakHelilme cTpouTenbHble MaTepHallbl: KepaMuKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B MOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTpAKAIOIMKE (PU3NUECKHE W XUMHUYECKHE CBOMCTBA
rajJoreHOB M HX COCIWHEHUI (BO3MOXKHO HCIOJIb30BAaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIMBaHUs caxapa IMoJ JeUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHYECKHUX CBOMCTB
pa30aBIICHHOI CEepHOM KUCIOTHI, MPOBEICHNE KAUECTBEHHON peaKIK Ha Cynbdar-
WOH W HAOJIOJeHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢Gochopa MU HUX COCAMHEHHH (BO3MOXKHO HCIIOJIb30BAHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacrno3HaBaHUE U W3YYCHUE CBOMCTB aMMMakKa, MPOBEICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PochaT-uoOH U M3YyUYEHHE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICIICTBUE KOHIIEHTPUPOBAHHOW a30THOM KHUCIIOTHI C ME/IBIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3yUYCHHE Mozenein
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIECCOM  aJCOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MojydeHue, coOupaHue, pacro3HaBaHUE U U3y4uCHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a7a4 1o teMe «BakHelnme HeMeTaJUIbI ¥ UX COEINHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHUH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenaeneeBa u crpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtanyeckas CBSI3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  DJEKTPOXUMUYECKHMH  PAX
HaMpsHKeHUH MeTawioB. du3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CIOCOOBI TIONy4eHHUST MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
crocoObl 3amuThl WX OT Koppo3uu. CraBbl (CTallb, YYTyH, JIOPATIOMUHUM,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJECHUE B MPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe Hatpus U Kanus). OKCUIbl U



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJAEHUE B IIpupoae. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MengeneeBa, CTpOEHHE atoma, HaXOXIACHUE B Ipupoje. PU3UYECKUE H
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THIAPOKCHIBI M con kene3a (1) u xemnesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
HCIIOJB30BaHUE BHJCOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KAQYE€CTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KaJIbLWs, aIIOMUHHUSA, [IUHKA, JKEJe3a
(1) u xene3a (1), meau (1), HabmMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB TMAPOKCHUAA aTIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a71a4 1Mo TeMe «Baxknenime
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW XW3HM YeloBeKa. besomacHoe
UCIIOJIb30BaHUE BEILIECTB M XMMHMUYECKUX peakiuil B ObITy. [lepBasi momonis npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemecTB, nanee — [1/IK). Ponb xumMuu B pemieHnn 3K0JIOTHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpaslioB MaTepuaoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJIMMEPHBIS
MaTepualbl).

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBIISIETCS 4epe3 HCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IIHKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
W30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, pacTBOpP, pPaCTBOPUMOCTh, KPUCTAJUTMYECKas
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, rugpochepa, MHHEpPANIbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHS MPOTPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIECHHOCTSIMU, MPUHSTHIMU B
oOIIeCTBE TMpaBUJIaMU M HOPMaMHU IMIOBEJIEHUS M CIOCOOCTBYIOT IMpolleccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacCIIMpPEHUE ONBITA IEITEIBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B JKA3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JTOCTHXKEHUSAX W OTKPBITUAX MHUPOBOM M OTECYECTBEHHOW XWMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOpPMax M MPABAIAX MEXKINYHOCTHBIX
OTHOIIEHUHN B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX TIPOEKTOB, CTPEMJICHHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU WU COCTABJISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATENIbCKOW KYJBTYpPHI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €caMOOOpa30BaHMIO, MPOEKTHOM U  HMCCIEI0BATEIbCKON
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBbIM 00pa3 KWU3HU, OCO3HAHWE MOCIEJICTBUA U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUYECKOMY U3yUYEHUIO Mpodeccuii U TpyJa pa3iuyHOro poja,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU II€JIECOO0PAa3HOE OTHOIICHHWE K MPHUPOAE KaK HCTOYHHKY
YKU3HHM Ha 3emJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 30POBOIO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEEHUS MTPU pabOTE C BEIIECTBAMH, a TAKKE B CUTYALMSIX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU HU3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  3KOJIOTMYECKOM  KYJIbTYpbl, OCO3HaHHUS TJOOAJBHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaTbCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax U MO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUITAHUPOBAHHUIO U OCYIIECTBIICHHIO Y4EOHOM
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKU, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMU TOHSATHSIMH), HUCIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXIY OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEACTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUh — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTEPU30BATh CYIIICCTBEHHBIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOJIoaaTh 3a XOJO0M IIpoiiecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOWpATh, AaHAIM3UPOBATh U HHTEPIPETUPOBATH HHGOPMAIIHIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4Hble METObl U 3alpOChl MPU MOUCKE U OTOOpE
uHGOpMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YyMEHUE UCIOJIb30BaTh MW AaHAJU3UpOBaTh B IIpollecce Y4YeOHOW U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaTh BONPOCHl (B XoA€ Juanora M (WIM) TUCKYCCHM) IO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (J1ab0paTOpHOro OIbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIC JCHCTBHSA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJSATh WM KOPPEKTHPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAay4YHbI€ 3HAHUSA, YMEHUS U CHOCOOBI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATeIbHOCTH 1O  MOJYYEHHID HOBOTO  3HAHUS, €ro HWHTEpIpEeTaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K konIty oOydenus B 8 kiacce npeMeTHbIE pe3yIbTaThl HA 6a30BOM YpOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CJIOKHOE BEIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTAa, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCIICHUS, XUMHUYECKasl peaKuus, KiIacCUPUKALMS pEeakiuil: peakiuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiinm,
AIpO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHas OpOUTallb, PaJAUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBfA3b, MOH, KaTMOH, aHUOH, PACTBOpP, MaccoBas JI0Jsl BEIECTBA
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY JUISI COCTaBJICHUS (Hopmy
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJlGCHTHAasT W HOHHAas) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbIci Ilepuoanueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXpPAaHEHHUs MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «nobounas noarpynna (b-rpymnmna)y, maneie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepumomnueckass cucTteMa XuMHYecKuX diemeHToB J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



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

KJIacCU(PUIMPOBATh XUMHUYECKHUE JJIEMEHTHI, HEOPTaHUYCCKHUE BEICCTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W  MOJIIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO JJIeMEHTa 10 dopmyse
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICTUTEIBHON NEATCILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — JJIsi U3y4YEHHUs CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

ClIieoBaTh  NpaBWIaM  [OJIb30BAaHUSA  XMUMHYECKOM  TMOCYI0ll U
7abopaTOpHbIM 000pYy/IOBaHWEM, a TakKXKe TMpaBWiaM OOpalleHusl ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECIEHHON MAaCcCOBOM JI0JIEM PAaCTBOPEHHOIO BEUIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB MIEIOYECH U KHUCIOT C MIOMOIIbI0 HHIUKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xoHiy 00yuenus B 9 kjiacce rnpeaMeTHbIe pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJCHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PEAKIUs, XUMUYECKAasl CBS3b, TEIJIOBOU ADEeKT
peakiuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOTO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME U  BOCCTAaHOBJIEHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIENATh BAJICHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps] MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuuynyto (popmy Ileprogudyeckoid CUCTEMbl XUMHYECKUX AJIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHasg mnoArpynmna (A-rpynma)» U «modoyHas
noarpynmna (b-rpynma)», manble u OoNbIIME TEPUOJABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMHU  CTPOEHHUSI  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COEIUHECHHI B
npezenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYMN C YYETOM CTPOCHHUS UX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEII[ECTB, MO TEIJIOBOMY 3(PEKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBaTH) OOIIME M CHENU(PUISCKUE XUMHYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUS BJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAILEHHBIE YPABHEHHS PEAKLIUI HOHHOT'O



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MIOCPEICTBOM COCTaBIICHUS 3JISKTPOHHOTO OajaHca dTUX peaKIni;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCTIATh OTHOCHUTENBHYIO MOJIEKYJISAPHYI0O H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCTMHEHMSI, MACCOBYIO JOJIIO BEIIECTBA B PACTBOPE, MPOBOAMUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0JaTh  MpaBWja  MOJb30BAHUSA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaimieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TI0 TONYYECHUI0O U COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonart-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIIHON JEATEIbHOCTH — aHAJIH3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJACTBEHHBIX CBS3€H — I U3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHayaibHble XUMUYECKHEe OHATHS
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BemectBa 1 xuMuueckue 15 1 bubnnoreka IIOK

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

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubnmnorexka HOK

' 00 oKkcuaax https://m.edso00.ru/7f41837c
59 Bonopon.Ilonstue o kucnorax 3 1 bu6nuoreka [IOK

' ¥ COJISIX https://m.edso00.ru/7f41837¢
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 butbmmoreka [IOK

' OCHOBaHMSIX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmoreka [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Paszgea 3. [lepuoagnueckuii 3axoH u [lepuogudeckas cucrema xummuueckux 3jaemMenToB /. U. MengeneeBa. CTpoeHne aToMOB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnuoteka LIOK
XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmorexa LIOK

https://m.edso0.ru/7f41837c
BOCCTAHOBHUTEJIbHBIC PEAKIIUU
bu6mmoreka [IOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 brbmmorexa LTOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3znea 1. BeniecTBO 1 XUMHYECKHE PeaKIIUU
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 1 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [TOK
' PYTHIRL L-ep https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUH U UX COSAMHCHUS
Wroro no pazueny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXKHEUIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pasnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68



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

HOYPOYHOE INVTAHUPOBAHME 8 KJIACC

DJIeKTPOHHbIE
Jara
uudposbie
KonuyecTBo yacos U3ydeHus
oOpa3oBaTe/ibHbIE
N pecypcbl
o/ Tema ypoka Kontp IIpakr
OJIbHBI HYEeCKHU
Bceer
o e
padot padot
bl bl
IIpeamer xumuu. Ponb XUMUHK B KU3HU YEIIOBEKA. Tena u
BelecTBa. XUMUYECKUH dKcriepuMeHT: "M3yueHue u onucanue 1 bubnnoreka [JOK
(bU3UYECKUX CBOMCTB 00pa3lioB HEOPTaHMUECKUX BEIIECTB". 04.09.2023 = https://m.edsoo.ru/ff0d210c
BBoausbiii uactpyktax no Th
[TonsTHE O METOAAX TTO3HAHUS B XUMUU 1 bubmorexa LOK
A 06.09.2023  https://m.edsoo.ru/ff0d227e
[IpaxTuueckas padora Ne 1 «IIpaBusa paboTsl B 1abopaTopuu U
MpuEMBI 00paIleHus ¢ Ta0OPaTOPHBIM 000PYTOBAHUEM). 1 1 bu6mmoteka IIOK
Nucrpykrax no Th. «3yueHue cTpoeHus miIiaMeHm - 11.09.2023  https://m.edsoo.ru/ff0d23dc
naboparopnas padota (O0opy10BaHUE TOUKH POCTA).
UucTteie BemecTBa u cMecu. CriocoObI pa3iesieHns CMECei.
XUMHYECKUH IKCIIEPUMEHT: 3yIEHUE CIIOCOOOB Pa3ICICHHS 1 bubnuotexa [JOK
cMmecel (C TOMOIIBI0 MarHuTa, GUILTPOBAHUE, BHIMTAPUBAHUE, 13.09.2023  https://m.edsoo.ru/ff0d26ca
JTUCTHIUISIMS, XpoMaTorpadus).
[IpakTuueckas padborta Ne 2 «Paznenenue cmeceil (Ha mpumepe 1 1 bubmuoreka [IOK
OYHUCTKHU MOBAPEHHOW COJIN)» 18.09.2023  https://m.edsoo.ru/ff0d28c8
b K
ATOMBI I MOJIEKYJTBI 1 nomorexa 110

https://m.edsoo.ru/ff0d2a6¢



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c

20.09.2023

7 XHWMHYECKHUE DJIEMEHTHI. 3HAKU (CUMBOJIBI) XHMHUYECKUX bubnmnoreka HOK
3JIEMEHTOB 25.09.2023  https://m.edsoo.ru/ff0d2be8
8 [IpocTeie U ClI0XKHBIE BEIIECTBA bubmmorexa LIOK
27.09.2023  https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE bubmmorexa LIOK
02.10.2023  https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB. XUMHUUeckas popmyIa. bubnnoreka [JOK
BasieHTHOCTh aTOMOB XUMHUECKHX 3JIEMEHTOB 04.10.2023  https://m.edsoo.ru/ff0d2eae
1 OtHocuTenbHas aToMHast Mmacca. OTHOCHUTEIbHAS bubmmorexa [JOK
MOJIEKYJISIpHasl Macca 09.10.2023  https://m.edsoo.ru/ff0d323c
12 MaccoBast 10151 XHMHUYECKOTO JIEMEHTa B COSMHEHUHT bubmmorexa [JOK
11.10.2023 = https://m.edsoo.ru/ff0d350c
bubnmorexa LIOK
13 KomnnuectBo BemectBa. Monb. MonspHas macca 16.10.2023  https://m.edsoo.ru/ff0d5230
Ouznyeckue U XUMHUYECKHE SBICHUS. XUMHUUYECKash PeaKIfusl.
XUMUYECKUH KCTIEPUMEHT: HaOI0IeHIe
¢busznueckux(MIaBiIeHUe BOCKa, TasTHUE JIbJa, PACTUPaHHE bubnnorexa [JOK
14
caxapa B CTyNKe, KUTIEHUE Y KOHACHCAIUs BOJbI) U 18.10.2023  https://m.edsoo.ru/ff0d37fa
XUMHYECKHX (TOpEHUE CBEUH, MPOKATMBAHUE METHOM
MIPOBOJIOKH, B3aUMOJIEHCTBHE MeJla ¢ KUCIIOTOM) SIBICHUI
[Ipu3Haku U yCIOBUS MPOTEKAHUS XUMUYECKUX PEAKIIHA.
XUMHUYECKUH IKCTIEPUMEHT: HAOII0ICHNE U OTFCAHUE
15 MPU3HAKOB MPOTEKAHUS XUMUYECKUX PEaKIUil (pa3noKeHue bubmmoreka [JOK
caxapa, B3aUMOJICHCTBIE CEPHOM KHUCIOTHI C XJIOPUJIOM Oapus, 23.10.2023  https://m.edsoo.ru/ff0d3al6
pasznoxenue ruapokcuaa meau (1) mpu marpesanuu,
B3aMMOJICHCTBHE ese3a ¢ pactBopom coir meau (11)).
16 3aKOH COXpaHEHMsI MACChl BEIIECTB. XMMUYECKUE YPABHEHUS. bubmuotexa [JOK



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16

XUMUYECKUH KCTIEPUMEHT: HAOJIIOICHUE U OITUCAHUE 25.10.2023  https://m.edsoo.ru/ff0d3b88
PE3yNIbTaTOB MPOBEACHUS ONBITA, MWILTIOCTPUPYIOLIETO 3aKOH
coxpaneHnus Maccel (O60py0BaHNEe TOUKH POCTA).

17 Brrunciienust KoJin4ecTBa, MacChl BEIIECTBA 110 YPABHEHUSM bubnmnoreka HOK
XUMHUYECKUX PEeaKuid 06.11.2023  https://m.edsoo.ru/ff0d5708

18 Kiaccudukanmss XuMHUIeCcKUX peakiuii (COeTMHEHUS, bubnmnoreka HOK
pas3oKeHus, 3aMeIleHus, OOMeHa) 08.11.2023  https://m.edsoo.ru/ff0d3f34

19 M. B. JlomoHOCOB — yuéHbIH-3HLMKIONIEeAUCT. O600IIEeHNE U Bbu6mmoteka [JOK
cUCTEMAaTH3AalNs 3SHAHUI 13.11.2023 | https://m.edsoo.ru/ff0d40c4

20 KonTponbnas padora Nel no teme «BermiecTBa 1 XUMHUECKHE bubnuoreka [IOK
peaKIm 15.11.2023  https://m.edsoo.ru/ff0d4290

21 Boznyx — cmech razoB. Coctas Bo3nyxa. Kucinopon — bubnnorexa [JOK
3JIEMEHT M MPOCTOE BemecTBo. O30H 20.11.2023 @ https://m.edsoo.ru/ff0d448e
duznyeckue 1 XMMHUYECKHE CBOMCTBA KUCIOpoa (peakuu

99 okucnenus, ropenue). [loustue 06 okcunax. XuMudeckuit bubmuoreka [IOK
HKCHEPUMEHT: 03HAKOMJIEHHE ¢ 00pa3llaMu OKCHUJIOB U 22.11.2023  https://m.edsoo.ru/ff0d4614
OIMCaHKME UX CBOWCTB,

93 Crioco0bl TToTy4eHHsT KUCIIOpoia B JIA0OpaTOpHH U bubmuoreka [JOK
npombinieHHOCTH. [IpruMeHenne Kuciaopoaa. 27.11.2023  https://m.edsoo.ru/ff0d497a
TernnoBo# 23 PexT XUMUIECKON peakIuu, TOHITHE O

24 TEPMOXUMHUYECKOM YPaBHEHHH, DK30- U SHJOTEPMUICCKUAX bubmmorexa [IOK

29.11.2023  https://m.edsoo.ru/ff0d4790
peaKImsx

o5 TonnuBo (HedTh, Yroiab U MeTaH). 3arps3HeHre BO3/1yXa, bubnmnoreka [JOK
CHOCOOBI €T0 MPeAOTBPAIlCHHUS 04.12.2023  https://m.edsoo.ru/ff0d4c4a
[IpakTuueckas padbora Ne 3 o teme «llomyuenue u cobupanue

26 KHUCJIOPOJIa, U3YYEHHE €TI0 CBOMCTBY». XUMUYECKUI bu6muoreka [JOK
AKCIIEPUMEHT: Ha0JII0IEHUE B3aUMO/ICHCTBUS BEUIECTB C 06.12.2023  https://m.edsoo.ru/ff0d4ae2

KHUCJIOPOAOM U YCJIOBUS BOSHUKHOBCHUA U NIPCKPALICHUA
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ropeHus (1okapa), KaueCTBEHHOE OIPEACICHUE COAEPHKAHU
KHCIIOPO/Ia B BO3yXeE.

Bonopon — snemeHT u npocroe BeuecTBo. Haxoxaenue B

bu6nmoreka [IOK

27
IIpUpoJIE 11.12.2023 @ https://m.edsoo.ru/ff0d4dd0
du3nyecKre U XMMHUYECKue CBoicTBa Bojiopoaa. [Ipumenenne
28 BOJIOPO/1a. XUMUYECKUN SKCIIEPUMEHT: B3aUMOJICHCTBUE bub6nmmoreka [IOK
Bogopoja ¢ okcugom Meau (1) (Bo3MoxHO HcTIONb30BaHHE 13.12.2023  https://m.edsoo.ru/ff0d4dd0
BHJIEOMATEPHAIIOB).
29 [ToHsATHE O KHCIOTAX U COJIAX bubmorexa HOK
18.12.2023  https://m.edsoo.ru/ff0d50d2
30 Crioco0bl mosTy4eHust BOAOPO/Aa B labopaTopun. XUMHUYECKUN bubmmorexa [JOK
AKCIIEPUMEHT: 20.12.2023  https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o teme «llomyuenue, cobupanue u
31 acro3HaBaHHUE BOJIOPOJIA, U3YUCHHUE €T0 CBONCTBY» bubmorexa HOK
P poa, HEyH ' 25.12.2023  https://m.edsoo.ru/ff0d4f42
(Ob6opynoBaHMEe TOYKH POCTA).
N N bubmuorexa [IOK
32 M . A
onApHbI 0GBEM rasos. 3akon ABoraipo 27.12.2023  https://m.edsoo.ru/ff0d542e
33 Broraucnenuns 00pEMa, KoJIMUeCTBa BEIIeCTBA Ta3a 1Mo €ro bubmmoreka IIOK
M3BECTHOMY KOJIMYECTBY BEIIECTBA MU O0BEMY 10.01.2024  https://m.edsoo.ru/ff0d55a0
34 Brruucnennst 005EMOB Ta30B M0 YpaBHEHUIO PEAKITUU Ha bubnmnoreka [JOK
OCHOBE 3aKOHa 00bEMHBIX OTHOIIEHUH Ta30B 15.01.2024  https://m.edsoo.ru/ff0d5708
DOuU3nYeCcKre 1 XUMUYECKHUE CBOMCTBA BOJIbI. XUMHUUECKUI
35 HKCIIEPUMEHT: B3aUMO/ICHCTBIE BOJIBI C MeTaJUTaMK (HATpUEM U bubmorexa [IOK
P ' P 17.01.2024  https://m.edsoo.ru/ff0d587a
KaJbIiieM) (BO3MOKHO UCTIOJIb30BaHUE BUICOMATEPHATIOB).
. bubnuotexa [JOK
36 Nl
Cocras ocrosanui. HowsTie 06 nkatopax 22.01.2024  https://m.edsoo.ru/ff0d59e2
37 Bona xak pactBoputens. HachleHHbIE 1 HEHACBIILIEHHBIE bubnmoreka [JOK
pacTBOpBl. MaccoBast 71071 BEIIeCTBa B pacTBOpPE. XUMHUUYECKUM 24.01.2024  https://m.edsoo.ru/ff0d5b40
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OKCIICPUMCHT: UCCIICOAOBAHHUC 0oco0eHHOCTEH PacTBOPCHUA
BCIIIECTB C paSHHqHOﬁ PaCTBOPUMOCTBIO.

[Tpaktuyeckas padora Ne 5 o teme «IIpuroroienue

bu6nmoreka [IOK

38 aCTBOPOB C O EHHOU i i &
PACTEOPOR € OUPEACIICHION MACCOROH AOICH PACTEOPEHHOTO 20.01.2024  hitps://m.edsoo.ru/ff0d5eba
BEILIECTBA»
39 Kontponbnas padota Ne2 o reme «Kucmopoa. Bogopo. bubmuorexa [IOK
Bona» 31.01.2024 @ https://m.edsoo.ru/ff0d6342
40 Oxkcuipl: cocTaB, KiIacCU(UKaIUsI, HOMEHKIIATypa bubmmorexa [JOK
' ’ ’ P 05.02.2024  https://m.edsoo.ru/ff0d664e
a1 [Tonyyenue u XMMU4ECKHE CBOMCTBA KMCIIOTHBIX, OCHOBHBIX U bubnuoreka [IOK
aM(pOTEPHBIX OKCUIOB 07.02.2024  https://m.edsoo.ru/ff0d664e
42 OcHoBaHu: cOCTaB, KJIacCU(PpUKAIIKA, HOMCHKIATypa bubmorexa HOK
' ’ ’ P 12.02.2024  https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue n XMMHUYECKHE CBOMCTBA OCHOBAaHUN. XUMUYECKHUN bubmmnorexka HOK
9KCIIEPUMEHT: NTOJIyY€HHUE HEPACTBOPUMBIX OCHOBAHUM. 14.02.2024  https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, kinaccudukaims, HOMEHKIATypa.
44 XUMUYECKUN SKCIIEPUMEHT: U3YUEHUE B3aMMOICHCTBHS OKCHIA bubmuorexa [IOK
menu (I1) ¢ pacTBOpom cepHOM KHCIIOTHI, KUCJIOT C METAJJIAMU, 19.02.2024  https://m.edsoo.ru/ffOdfee2
peaKkurii HeUTpaJIn3aluu.
45 [TonydyeHnue u XuMHUYECKHE CBOMCTBA KUCTIOT bubmorexa HOK
i 21.02.2024  https://m.edsoo.ru/ffOdfee2
Comnu (cpenHue): HOMEHKIATypa, CIOCOObI MOTyYeHHUS,
46 XMMHYECKHUE CBOMCTBA. XUMHUUECKUN IKCIIEPUMEHT: bubmorexa [TOK
' P ) 26.02.2024  https://m.eds00.ru/00ad9474
BBITECHEHHE OJTHOTO METaJuIa APYTUM U3 PacTBOPa COJH.
[TpakTrueckas padota Ne 6. Pemenne sxkcriepuMeHTaIbHBIX
47 3a1a4 o TeMe «OCHOBHBIE KJIACChI HEOPTaHUYECKUX bubnuotexa [JOK
coeMHEHUI». XMMUUECKUI SKCIIEPUMEHT: UCCIIEI0BAaHUE 28.02.2024  https://m.edsoo.ru/00ad9b7c

06pa3u0B HCOPTaHUYCCKUX BCIICCTB PA3JIMYHBIX KJIACCOB.
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48 ['eneTnyeckas CBSI3b MEXKIy KJIaCCAMH HEOPTaHUYECKUX bubmmoreka [JOK
COeAMHEHUN 04.03.2024  https://m.edsoo.ru/00ad9a50
. bu6nmoreka [IOK
49 Obobmenue 1 cHeTeMATHAI SHAHM 06.03.2024  https://m.edsoo.ru/00ad9ch2
50 KonTponbnas padota Ne3 no teme "OCHOBHBIE K1acChl bubmmoreka [JOK
HEOPraHWYECKUX COeAMHEHUMN" 11.03.2024 | https://m.edsoo.ru/00ad9ela
[TepBbIe MOMBITKY KIACCH(PUKAITUN XUMUYICCKUX HIIEMCHTOB.
[TonsiTHE O TPYIIAX CXOIHBIX AIEMEHTOB. XUMUYECKUI
51 HKCIIEPUMEHT: B3aUMO/JICHCTBUE THAPOKCHIA IIMHKA C bubmorexa LIOK
. 13.03.2024  https://m.edsoo.ru/00ad9ffa
pacTBOpamMH KUCJOT U LIeN0Yei (MCTIOIb30BaHuE
BUJICOMATEPHAIIOB).
IIepnonnueckuit 3akoH u Ilepuonnueckas cucrema
59 xumuueckux sneMenToB J[. . MenaeneeBa. XumMuueckui bubnnorexa [{OK
SKCIIEPUMEHT: U3yYeHHE 00pa3IloB BEIIECTB METANIOB U 18.03.2024  https://m.edsoo.ru/00ada52c
HEMETAIJIOB.
53 [Tepwopl, TPYIIITEI, TOATPYIIIHI bubmorexa LOK
20.03.2024  https://m.edsoo.ru/00ada52c
bu6nmorexa LIOK
54 Crtpoenue atomoB. CocTaB aTOMHBIX sijiep. M30Tomsr 03.04.2024 https://m.edsoo.ru/00ada342
55 CtpoeHue 3NIeKTPOHHBIX 000JI0YEK aTOMOB JIEMEHTOB bubnuotexa [JOK
[Tepuoanueckoii cucremsl J1. 1. Menneneena 08.04.2024  https://m.edsoo.ru/00adadbc
56 XapakTepucTuKa XUMHYECKOT0 3JIEMEHTA 0 €T0 MOJI0KEHUIO B bu6muoreka [JOK
[Tepuonnueckoii cucreme /1. 1. Menneneesa 10.04.2024  https://m.edsoo.ru/00ada824
57 3nauenue [lepuoauyeckoro 3akoHa aiisi pa3BUTHS HAYKH U bubmmoreka [JOK
npaktuku. J[. 1. MenneneeB — yuéHblii, meaaror u rpakJaHuH 15.04.2024  https://m.edsoo.ru/00ada96e
58 DNEeKTPOOTPULATEIBHOCTh ATOMOB XUMHUYECKHUX JIEMEHTOB bubnmorexa LOK
17.04.2024  https://m.edsoo.ru/00adaab8
59 HNoHHas XxumMudeckas CBsI3b but6mmoreka [IOK
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22.04.2024  https://m.edsoo.ru/00adac34
60 KoBasienTHas mosnsipHasi XUMUYECKas CBSI3b 1 bubmmorexa [JOK
24.04.2024  https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HEMOJIsIpHAs XUMUYECKasl CBSI3b 1 bubmorexa HOK
P 29.04.2024  https://m.edsoo.ru/00adaab9
bubnunorexa LIOK
62 C 1
TEHCHE ORHEICHITE 06.05.2024  https://m.edsoo.ru/00adae28
OKUCINTENEHO-BOCCTAHOBUTEIbHBIEC PEAKIINH. XUMUYECKUI
9KCIIEPUMEHT: MTPOBEICHUE OIBITOB, MILTIOCTPUPYIOIINX
63 MIPUMEPBI OKUCITUTEIILHO-BOCCTAHOBUTEIHHBIX PEAKIIUN 1 bubmorexa HOK
P 08.05.2024  https://m.edsoo.ru/00adb076
(ropeHue, peakiuy Pa3ioKCHHsI, COCTUHEHUS)
(Bumeomarepuan).
bubnuoreka [IOK
64 O 1
KHCTTHTCII 1 BOCCTAROBHTEH 13.05.2024  https://m.edsoo.ru/00adb076
65 KontponbHas pabora Ne4 o reme «CtpoeHue aroma. 1 bubmmnoreka HOK
XuUMHUEcKasi CBA3b» 15.05.2024  https://m.edsoo.ru/00adb486
[Ipomexxyrounas arrecranus
66 O6o0061menure u cucreMatu3anus 3Hanui "Baxueiime 1 bubnnorexa [JOK
MPEACTAaBUTENN HEOPTAHUUECKUX BEIIECTB" 20.05.2024  https://m.edsoo.ru/00adb33c
O60061menue u cucreMatuzauus 3Hanui "[lepuoauyeckuit
67 3aKOH U TIEPUOMYECKasi CUCTEMa XUMHUYECKHX dneMeHToB 1.1 1 bubmorexa [TOK
P o 22.05.2024  https://m.edsoo.ru/00ad9ch2
Menpeneesa. CtpoeHue aroma"
. bubmuoreka [{OK
68 0606 "X " 1
OOIICHNE W CUCTeMATH3aIvsl 3HAHUH " XUMIYecKast CBSI3b 93.05.2024  hitns://m.edsoo.ru/ffod61c6
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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9 KJIACC

DJIeKTPOHHbIE
Hara uudposbie
Ne KosmuecTBo yacos H3yYeHHUs o0pa3oBaTte/ibHbIE
Tema ypoka
n/n pecypcbl
Bcero KP P
[lepuoanueckuii 3axoH. [lepuoanueckas cuctema
1 xumudeckux demenToB . . Menaeneena. [lepBuyHEbIi 1 bubmorexa HOK
s A P 05.09.2023  https://m.edsoo.ru/00adb59e
nHCTpyKTax no Th.
5 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XHUMUYECKUX 1 Bbu6moteka [JOK
AJIEMEHTOB TIEPBBIX TPEX MEPHOIOB 07.09.2023  https://m.edsoo.ru/00adb6b6
3 Knaccudukanms 1 HOMEHKIaTypa HEOPTraHUIECKUX 1 bubnmnorexa [JOK
BEIIECTB 12.09.2023 | https://m.edsoo.ru/00adb7e2
4 Bunbl xuMudecko CBS3HM U TUITBI KPUCTAITTHYECKUX 1 bubmuoreka [IOK
pemeToK 14.09.2023  https://m.edsoo.ru/00adbac6
5 Kontponbnas padota Nel o reme «I[loBTOpenue u 1
yriryOJeHre 3HaHUI OCHOBHBIX pa3zielioB Kypca 8 Kiaccay 19.09.2023
5 Kinaccudukamnms XuMruaecKuxX peakiuii Mo pa3IndHbIM 1 bubmmnoreka [JOK
MpU3HaKaM 21.09.2023  https://m.edsoo.ru/00adbch0
7 [TonsiTe 0 ckopocTu XuMUYecKou peakuuu. Ilonstue o 1 bubnuoteka [JOK
TOMOTE€HHBIX U T€TEPOr€HHBIX PEaKLUAX 26.09.2023  https://m.edsoo.ru/00adbe9a
[TonsiTre 0 XMMHUEeCKOM paBHOBecHH. DaKTOPHI,
BIIMSIIOIIME Ha CKOPOCTh XUMUYECKOHM peakinu u
8 MOJIOKEHHE XUMUYECKOTO paBHOBECHS. XUMUYECKUN 1 Bubmmorexa [IOK
P ' 28.09.2023  https://m.edsoo.ru/00adc28c

JKCIIEPUMEHT: UCCIIEJOBAHUE 3aBUCUMOCTH CKOPOCTHU
peaKIu OT BO3ACUCTBHS Pa3IUYHbIX (PaKTOPOB
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(Bumeomarepuan).

OKHCITNTEIIFHO-BOCCTAHOBUTEIIbHEIC pE€aKkunu.

9 XHUMHUYECKUM AKCIIEPUMEHT: IPOBEACHHUE OITLITOB bubmmorexa [IOK
P + IpoBed ’ 03.10.2023  https://m.edsoo.ru/00adcade
wutrocTpupytomux npumepsl OBP.
Teopust anexkTpoauTuyeckoit aucconuann. CUiIbHbIEC U
cia0bIe 2JIEKTPOIUTHL. XUMHUECKHI SKCIIEPUMEHT:
HCCIIEA0BAHHUE JISKTPOIPOBOIHOCTH PACTBOPOB BEIIECTB,
10 Mpoliecca JUCCOUAIUM KUCIIOT, IeI04YeH U coJiei bubmorexa HOK
pot s HHan ’ qu 05.10.2023  https://m.edsoo.ru/00adcd68
(Buneomatepuain). JlabopatopHslii onbIT «MccnenoBanue
3JEKTPOMPOBOAHOCTHU coieity. (OOopyioBaHne TOUKU
pocra).
Honnsle ypaBHEHUS peakinii. XUMUYECKHI SKCIIEPUMEHT:
11 MIPOBEACHHUE ONBITOB, UIIIOCTPHU UX IPU3HAKU bubmorexa [JOK
POBEll ’ TPHPYIOTIHX 1P 10.10.2023  https://m.edsoo.ru/00add448
MPOTEKAHUS PEaKIIMK HOHHOTO OOMEHa.
MounuTtopuHronas paboTa Mo CTaHAapTH3UPOBAHHBIM
12 KHM. Xumu4ueckue CBOMCTBA KUCIOT U OCHOBAHUI B CBETE bubmorexa [JOK
' y . 12.10.2023  https://m.edsoo.ru/00add5d8
MIPEJICTAaBICHUM 00 IEKTPOIUTUYECKON TUCCOLIUAIIUU
13 XUMUYecKHe CBOMCTBA COJIEH B CBETE MpeICTaBIeHU 00 bubmuoreka [IOK
AIEKTPOJUTUYECKON JUCCOLMAIITN 17.10.2023  https://m.edsoo.ru/00add8b2
14 [lonsTre o TUApOIHN3E CONeit bubmorexa HOK
P 19.10.2023  https://m.edsoo.ru/00add9d4
bubnunorexa LIOK
15 i
Obobmenue 1 CHCTeMATH3ALIKS SHAHHH 24.10.2023  https://m.edsoo.ru/00addd12
16 KonrtponbHas pabora Ne2 1o teme «NeKTpoIUTHYECKas bu6muoreka [JOK
aucconuanusa. XUMHUECKHUE PEAKIIMH B pacTBOpax» 26.10.2023  https://m.edsoo.ru/00addbfa
[Tpaktrueckas padota Ne 1. «Pemenue
17 AKCTIIEPUMEHTAIBHBIX 3a7au4». (O00pyI0oBaHNEe TOUKH bubmmorexa [JOK
P A YA 07.11.2023  https://m.edsoo.ru/00addecO

pocra).
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OO01mas XxapakTepuCTHKA TAJIOTCHOB. XUMUYECKHE
CBOICTBA Ha MpUMEPE XJIopa. XUMUUYECKUN IKCIIEPUMEHT:
OTIBITHI, OTpaXKarolue GU3NIECKUE U XUMUYECKHE

bubnunoreka LIOK

18 . .
CBOMCTBA TAJIOTCHOB M X COCAMHEHUH (BO3MOYKHO 09.11.2023 | https://m.edsoo.ru/00addfe2
HCIIO0JIb30BaHHUE BUICOMATEPUAIIOB), 03HAKOMIICHHE C
oOpa3iamu XJI0pUA0B (TaJOTESHUIOB).
XnopoBoaopoa. CoJisiHas KHCII0Ta, XMMUYECKHUE CBOMCTBA,
MoJIy4eHue, MpuMeHeHne. XUMUYECKUN SKCIIEPUMEHT:
19 A3ydeHne 00pa3loB HEOPraHUYECKUX BEIIECTB, CBOICTB bubmorexa HOK
i N P P ’ . 14.11.2023  https://m.edsoo.ru/00ade104
COJITHOW KHCJIOTBI, TPOBEICHUE KAUYSCTBEHHBIX PEaKIINi Ha
XJIOPHU/I-MOHBI U HA0JI0ICHUE TIPU3HAKOB UX MPOTCKAHUS.

20 [Ipaktuueckas paborta Ne 2 no teme «llomyuenue constHon bubmmoreka [JOK
KHCIIOTBI, U3y4eHHE €€ CBOICTBY 16.11.2023  https://m.edsoo.ru/00ade348

21 Boruncnenus no ypaBHeHUsIM XUMUYECKUX pEaKLUi, €cliu bubmuoreka [IOK
OJIUH U3 PEareHTOB JaH B U30BITKE 21.11.2023  https://m.edsoo.ru/00ade488

bu6nmorexa LIOK

22 OOmas xapakTepHucTHKa 3aeMeHTOB VIA-rpyIme

H P P Py 23.11.2023  https://m.edsoo.ru/00ade64a
AnnotponHsie Moaupukanuu cepbl. HaxoxaeHue cepsl U
€€ COeIMHEHUH B IIpUpoe. XUMUUECKHUE CBOMCTBA CEPBI.
23 XUMUUECKUH DKCIIEPUMEHT: 03HAKOMIIEHHE C 00pa3IiaMmu bubnmorexa HOK
. P ] P 28.11.2023  https://m.edsoo.ru/00ade64a
Cephl U €€ COeTUHEHUSIMU (BO3MOXHO HCITOJIb30BaHUE
BHJICOMATEPHAIIOB).

24 CepoBoaopo/, ctpoeHne, GU3NIecKue 1 XUMUIECKUE bubnuotexa [JOK
CBOICTBa 30.11.2023  https://m.edsoo.ru/00ade802
Oxcupl cepbl. CepHast KUCIIOTa, GU3UIECKUE U
XUMHUYECKHAE CBOMCTBA, IPUMEHEHNE. X UMHYECKHI

25 JKCIIEPUMEHT: HAOJIIOAEHIE IIpoIiecca O0yIiIMBaHus caxapa bubnmorexa LOK

P ) P = P 05.12.2023  https://m.edsoo.ru/00adea28

10/ I€UCTBUEM KOHLEHTPUPOBAHHON CEPHOU KUCIIOTHI,
M3yuyeHHe XMMUYECKHX CBOMUCTB pa30aBIeHHON CEpHOI
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KHUCJIOTHI, MPOBEJCHUE KAYECTBEHHON PeaKiuy Ha
cyib(haT-uoH U HaOII0eHHE TPU3HaKa €€ MPOTEKAHMUS.

XUMHYECKUE PEaKInH, JeKaIUe B OCHOBE
MIPOMBIIIIJICHHOT'O CIIOC00a MOIYYCHUS CEPHON KUCTOTHI.

bu6nmoreka [IOK

26
XHUMHUYECKOE 3arpsi3HEHNE OKPYKAIOILEH Cpe/Ibl 07.12.2023  https://m.edsoo.ru/00adec8a
COCTUHEHUSIMH CEPBI

27 Brrunciienne MaccoBOi 1071 BBIXOAA IPOIYKTA PEAKIIHMU bubmmorexa [JOK

A A8 HPOAYKTa peaiit 12.12.2023  https://m.edsoo.ru/00adec8a
OO1as xapakTepucTuka 31eMeHTOB VA-Tpynibl. A30T,
pacrnpocTpaHeHHue B pupoe, GU3ndeckue u XuMHUYECKUe
28 CBOMCTBAa. XUMUYECKHI1 SKCTIEPUMEHT: O3HAKOMIICHHE C bubmmorexa [JOK

' B P ' 14.12.2023  https://m.edsoo.ru/00adeeab
(bu3MYECKUMHU CBOMCTBAMHU a30Ta (BO3MOXKHO
WCTIOJIb30BAHUE BHICOMATEPUAIIOB).
AMMuak, ero puznYecKrue 1 XUMHUYECKHE CBONCTBA,

29 MOJIy4eHue U MpUMeHeHHe. XUMUYECKUI SKCTIEpUMEHT: bubnnorexa [JOK
IIPOBEJICHUE KaUECTBEHHBIX PEAKIMI HA NOH aMMOHHUS U 19.12.2023  https://m.eds00.ru/00adf004
M3Yy4YeHHE MTPU3HAKOB UX MPOTEKaHus (BUaeoMaTepran)

[TpakTuueckas pabora Ne 3 mo teme «llomyuenue,
30 coOupaHue, pacro3HaBaHUE aMMHAaKa, U3yYCHHE €ero brbmmorexa LTOK
vp P > Y 21.12.2023  https://m.edsoo.ru/00adf180
CBOMCTBY»
A30THas KucioTa, e€ pu3nuecKue u XuMUYecKue

31 CBOMCTBA. XMMHUUYECKHI 3KCIIEPUMEHT: B3aUMO/ICUCTBUE bu6muoreka [JOK
KOHIICHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO 26.12.2023  https://m.edsoo.ru/00adf306
(BO3MOYKHO HCIIOJIb30BAHUE BUICOMATEPHAIIOB).

Hcnonb30BaHre HUTPATOB M COJICH aMMOHUS B KaUueCTBE
32 MHUHEPAIBbHBIX YI00peHnii. XUMHUUECKOE 3arpsA3HEHNE bubmmorexa TOK
P . YHOOP ] P 28.12.2023  https://m.edsoo.ru/00adf518
OKpY>Karolllel cpeaibl COeTMHEHUSIMHU a30Ta
bubnmoreka [JOK
33 dochop. Oxcnn pochopa (V) u pochopnas kucnora, 1

https://m.edsoo.ru/00adf68a
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¢du3nveckre 1 XUMHUYECKHE CBOMCTBA, IOIyuYeHHE. 09.01.2024
XUMUYECKUH SKCIIEPUMEHT: O3HAKOMJICHUE C
(dbuzmvyeckuMu cBoricTBamMu Gocdopa, IpoBEICHHE
KaueCTBEHHBIX peakunii Ha pocdaT-uoH U U3ydeHHe
MIPU3HAKOB UX MPOTEKaHHUs, (BO3MOXKHO HUCIIOJIb30BAHUE
BHJIEOMATEPHAIIOB).
Hcnons3oBanue ¢pocdaToB B KaueCTBE MUHEPAIbHBIX
34 ynobpenuii. 3arpsisHeHre IpUPOIHOM cpeabl pocharamu. bubmmoreka [JOK
XHUMHYECKUH IKCIIEPUMEHT: 03HAaKOMJICHHE ¢ 00pas3iamMu 11.01.2024  https://m.edsoo.ru/00adfc20
a30THBIX U (pochOopHBIX y10OpeHUI.
VYrnepoa, pacnpocTpaHeHue B pupojie, Gu3ndeckue u
XUMHYECKHUE CBOICTBA. XUMUYECKUIN IKCIIEPUMEHT:
03HAKOMJICHHE C MOJENIIMU KPUCTAILTUIECKUX PEIIETOK
35 HEOPraHMYECKUX BELIECTB — HEMETaIoB (Tpadura u bromorexa LIOK
16.01.2024  https://m.edsoo.ru/00adfd9c
anMasa), ¢yJuiepeHa, 03HaKOMJIEHHE C IPOLIECCOM
aicopOIMK PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM
YIJIEM U YCTPOHCTBOM ITPOTHBOTA3a.
Oxcunpl yriaepoaa, ux pusnyeckue 1 XuMHU4ecKue
36 CBOMCTBA. DKOJOrMYECKUE MTPOOIJIEMbI, CBSI3aHHBIE C bubmmorexa LIOK
18.01.2024  https://m.edsoo.ru/00adfebe
okcuaom yriepoaa (1V)
37 VYronbHast KUCHOTA U €€ CONU bubnmorera LOK
23.01.2024  https://m.edso00.ru/00ae006c
[IpakTuueckas padora Ne 4 no reme "llonyuenue,
38 coOupaHue, paclio3HaBaHUE ¥ H3yUCHHE YTIICKHUCIIOrO ra3a. bubmmorexa [JOK
25.01.2024  https://m.edsoo.ru/00ae027e
KauecTtBeHHas peakuus Ha kKapOoHaAT-HOH"
39 [lepBoHayabHBIE TOHATHS 00 OPraHUYECKHUX BEIECTBAX bubmuorexa [IOK
KaK O COeIMHEHUSX yriepoa 30.01.2024  https://m.edsoo.ru/00ae054e
Kpemuuii u ero coennHeHus. XMMHUYECKHNA SKCIIEPUMEHT: bu6nuorexa [IOK
40 .
IIPOBEJICHUE KAUECTBEHHBIX PEAKINI Ha CUIIMKAT-UOHBI U 01.02.2024  https://m.edsoo.ru/00ae080a
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HU3YUCHUC MMPHU3HAKOB UX MMPOTCKAHUSA.

[TpakTrueckas padota Ne 5. PereHue sxkcriepuMeHTaIbHBIX

41 3a7a4 1o teme «BakHeWIe HeMETAJIbl U UX bubmorexa LOK
06.02.2024  https://m.edsoo.ru/00ae0bf2
coequHeHus». (O00pyI0BaHNE TOUKH POCTA).
42 KonTponbnas padorta Ne3 no teme «Baxneiiue bubmmoreka [JOK
HEMETAJUIbI U UX COCAUHEHUS» 08.02.2024  https://m.edsoo.ru/00ae0el8
OO01mmas XxapakTepucTHKa XUMUIECKIX DJIIEMEHTOB —
MeTaiioB. MeTtannudeckasi CBsI3b U METaJUTHUECKas
43 KpUCTaJInueckas pemérka. Gu3ndeckue cBOWCTBa bubmmoreka [JOK
METaJUIOB. XUMHYECKUH IKCIIEPUMEHT: 03HAKOMIICHHE C 13.02.2024  https://m.edsoo.ru/00ae103e
MOJIETISIMU KPUCTAJUIMYECKUX PEHIETOK HEOPTraHUUECKUX
BEIIECTB — METAJIJIOB.
m XHUMHUYECKHE CBOMCTBA METANIOB. DIIEKTPOXUMUYECKUI bubmmoreka [JOK
PAI HANIPSKEHUN METaJIOB. 15.02.2024  https://m.eds00.ru/00ae1156
O6mue crmocoOs! moTydeHus: MeTauioB. CIUTaBsbl.
45 Brruncnenus mo ypaBHEHUSIM XUMHUYECKUX PEAKIIUi, €CITU bubmorexa HOK
P P ’ 20.02.2024  https://m.edso00.ru/00ae1156
OJIMH M3 PEareHTOB COJICPIKUT TPUMECH.
MounuTtopuHronas paboTa Mo CTaHAapTH3UPOBAHHBIM
KHM. IlonsiTHE O KOPPO3UHU METAILUIOB. XUMHUYECKHUI
46 AKCIIEPUMEHT: O3HAKOMJICHHE C 00pa3iiaMyi METaJIOB U bubnnorexa [JOK
CIUTABOB, X (PU3UUYECKUMH CBOMCTBAMU, N3YICHHUE 22.02.2024  https://m.edsoo0.ru/00ael1278
PE3yJIbTaTOB KOPPO3UH METAIOB (BO3MOXHO
HCIOJIb30BaHUE BUICOMATEPHUATIOB),
bu6nunorexa LIOK
47 €JI0YHbIE METaJLIbI
H 27.02.2024  https://m.edsoo.ru/00ae14b2
Oxcuapl ¥ TUIPOKCHIBI HATPUSI U Kalmusl. XUMHUECKUN
48 AKCIIEPUMEHT: U3YYCHHE OCOOCHHOCTEN B3aMOICHCTBUS bubmorexa HOK
P el 29.02.2024  https://m.edsoo.ru/00ae14b2

HaTpHs C BOJIOH (BO3MOYXKHO UCIIOJIb30BaHUE
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BHJIEOMATEPHAIIOB).

Illen1oyno3eMeNbHBIC METAJIbI — KAJIbIIUA M MarHHi.
XUMHUYECKUH IKCTIEPUMEHT: U3y4eHUE OCOOCHHOCTEN

bub6nmoreka [IOK

49
B3aUMOJICHCTBUS OKCHJIA KAJIbLIUSI C BOJIOM (BO3MOXKHO 05.03.2024  https://m.edsoo.ru/00ae15e8
HCII0JI30BaHUE BUIEOMATEPHAIIOB).
50 Baxueiinme coeqMHEHNS KaJIbLIU bubmaorexa LIOK
07.03.2024  https://m.edsoo.ru/00ael5e8
O00011IeH1E U CUCTEMATH3aIis 3HAHUH. X UMUYECKHI
51 DKCIIEPUMEHT: HCCIEA0BaHnEe aM(DOTEPHBIX CBOMCTB
P A dorep 12.03.2024
THAPOKCH/IA IIMHKA.
52 JK&cTKOoCTh BOJKI U CIIOCOORI €€ yCTpaHEeHUS bubmorexa HOK
yetp 14.03.2024 = https://m.edsoo.ru/00ae1886
53 [IpakTuueckas padora Ne 6 mo teme "JKEcTKoCcTh BOABI U bubnnorexa [JOK
MeTO/bI €€ ycTpaHeHus " 19.03.2024  https://m.edsoo.ru/00aelae8
. bubmuoreka [IOK
54 AmroMuHHI
21.03.2024  https://m.edsoo.ru/00aelc64
AM@oTepHbIe CBONCTBA OKCHIA U TUIPOKCHIA.
55 XUMUYECKUH KCIIEPUMEHT: HCClleIoBaHNEe aM(OTEPHBIX bubmorexa HOK
. ] P 26.03.2024  https://m.edsoo.ru/00aelc64
CBOMCTB THIPOKCHJIa ATFOMUHMSL.
Kene3o. XuMHUECKHA SKCIIEPUMEHT: UCCIIEIOBAHUE
56 mpoIriecca TOpPeHHs JKeJie3a B KUCI0po/ae (BO3MOKHO bubmorexa OK
b 04.04.2024  https://m.edsoo.ru/00aeld86
HCIIOIH30BaHNE BHICOMATEPHAIIOB).
bubnunorexa LIOK
57 Oxkcunpl, ruapokcuasl v conu xxenesa (1) u xxemxesza (11
A AP A an () 09.04.2024  https://m.edsoo.ru/00ae35e6
O0001IeHre ¥ cucTeMaTH3alys 3HaHUH. X AIMUYECKHI
58 SKCIEPUMEHT: UCCIIEIOBAaHNE TPU3HAKOB IPOTEKAHUS
KaueCTBEHHBIX PEaKUUi Ha MOHBI (MarHusl, KaJbLUs, 11.04.2024

aIOMUHUs, MHKA, xene3a (1) u sxenesa (1), meau (11),
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HaGHIOZ[eHI/Ie H OIIMCAaHUEC NPOUCCCOB OKPAIINBAHUA
IIJIaMCHH MOHAMHU HaTpus, KaJIuid U KaJIbIHA (BOSMO}KHO
HCIIOJIB30BaHHUEC BI/II[eOMaTepI/IaJ'IOB).

59 [TpakTuyeckas pabora Ne 7. PemeHne sKkCriepuMeHTaIbHbBIX 1 bubmuoreka [IOK
3a7a4 1o Teme «BakHeuIme MeTasIbl U UX COCTUHCHUS. 16.04.2024  https://m.edsoo.ru/00ae3de8
Brruucnenus mo ypaBHEHUSIM XUMHUYECKUX PEAKIIUMA, €CITU
60 OJIMH U3 PEareHTOB JaH B U30BITKE WJIH COJACPIKUT 1 bubmuoreka [IOK
npuMecH. Berauciiennst MaccoBOi JT0JIM BBIXO/1a TIPOIYKTa 18.04.2024 = https://m.edsoo.ru/00ae1750
peakuuu
61 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI 1 93.04.2024
62 KonTponbnas padota Ne4 no teme «BaxHeiline MmeTaibl 1
U UX COEIUHEHUD) 25.04.2024
[IpoMexxyTouHas arrecTanus
63 BemecTBa 1 MaTepuansl B IOBCEAHEBHOM )KH3HU UEIOBEKa 1 bubmorexa [JOK
30.04.2024  https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsI3HEHNE OKPYKAIOIIEH Cpeabl 1 bubmorexa HOK
02.05.2024  https://m.edsoo.ru/00ae4270
65 Posib XMUM B pellIeHUH YKOJIOTHUECKUX MPobIeM 1 bubmmorexa LIOK
07.05.2024  https://m.edso0.ru/00ae4270
66 O0600111eH1E U cUcTeMaTH3aud 3Hanuil "HeMeramisl 1 ux 1 but6mmoreka [IOK
coeguHeHus" 14.05.2024  https://m.edsoo.ru/00ae0d0a
67 O6o06menre 1 cucTemMaTr3alys 3Hanui "MeTamisl 1 ux 1 bubmuoreka [{OK
coeauHeHUS" 16.05.2024  https://m.edsoo.ru/00adb33c
68 O06o001IeHre 1 cucTeMaTH3aIys 3HaHuK "XUMUs U 1 bubmuoreka [{OK
OKpy»Karoias cpeaa" 21.05.2024  https://m.edsoo.ru/00ad9ch2
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

Xumus. 8 knacc/Pyasutuc I.E., ®enbaman @.I',, AkijnonepHoe obuiectBo «HM31aTeibcTBO
«IIpocBeleHne;

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

1. Xumus. 8 knacc. YueOnuk (aBropsl '.E. Pynzuruc, ®@.I'. denpaman).
2. XuMHus B TecTax, 3aJadax 1 ynpaxnenusx. 8 kiacc (aBropsl O. C. I'abpuensn, U. B. Tpuryoyak).
3. DnexTponHas Gopma yueOHHKA.

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET

http://www.chemnet.ru 'azeta «Xumusi» U CalT Uit yauTelns «5 uay Ha ypOK XHUMHI»
http://him.1september.ru Enunas komekuus LOP: [Ipenmernas kosuekuus « XM

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHbIC SKCIIEPUMEHTBI:
xumusi. Komeknus Poceuiickoro o61ieo0pa3oBaTensHOro mopraia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anukbepooii
http://www alhimik.ru Bcepoccuiickasi onummuaia MKOJILHUKOB TT0 XUMUHU

http://www.chemistry.ru JlucTaHiMOHHAS OJMMITHA A TIO XHMHH: TSJICKOMMYHUKAIIMOHHBIN
00pa3oBaTebHbBIN MPOCKT

http://www eidos.ru/olymp/chemistry 3annuMarenbHass XuMus
http://www 104.webstolica.ru Kinaccupukanus XuMMuecKiX peakuuit
http://classchem.narod.ru KouTpen — Xumust [uist BceX: yueOHO-MHPOPMAIIMOHHBINA CalT

http://www. nanometer.ru OHnaiiH-cipaBOYHUK XUMUYeCKUX 31eMeHToB WebElements
http://webelements.narod.ru [lonynspHas 6ubIMOTEKa XUMHUUECKUX YJIEMEHTOB

http://n-t.ru/ri/ps Caiir Alhimikov.net: yueGHbIC 1 CIIPABOYHBIC MATEPHAIIBI 10 XUMUH
http://www. alhimikov. net Caiir Chemworld.Narod.Ru -Mup xumun
http://chemworld.narod.ru Caiit «BupTyasibHas XuMU4ecKas IIKOJIa»
http://maratakm.narod.ru Caiit «Mup xumMun»

http://chemistry. narod.ru XuMuK.py: caiit o xumuu

http://www.chemport.ru Xumunueckuii cepsep HimHelp.ru: yueOHbIe 1 cripaBodHbIE
MaTepHabl



http://www himhelp.ru Xumus: Marepuansr «Bukumeaun» — cBOOOTHOM SHIMKIIOTCIUN
http://ru.wikipedia.org/wiki/Xumus Xumust 17151 BCeX: WIUTFOCTPUPOBAHHBIE MAaTEPUAIIBI T10
o01eit, OpraHnYecKol M HEOPraHUIEeCKON XUMHUU

http://school-sector.relarn.ru/nsm Xumus u sxu3ab — XX| BeKk: HaydHO-TIOMYJIAPHBIH KypHAI

http://www chem.asu.ru/abitur 3iexkTpoHHas OMOINOTEKA 110 XUMHH U TEXHUKE
http://rushim.ru/books/books.htm DnexkrporHas 6ubaMOTEKa yueOHBIX MaTEPHUAJIOB 11O
xumun Ha opraie Chemnet http://www.school2.kubannet.ru Dunuknoneaus «IIpupomna
Haykm»: Xumus http://elementy.ru/chemistry

MartepuajibHO-TEXHUYECKOE 00ecTedeHue
o0pa3oBaTeJILHOIO Mpouecca

YYEBHOE OBOPYJOBAHMUE

Komnexnun
Mertanbl
ATroMuHUH
CTeKJIO ¥ U3JIeNINs U3 CTEKJIa
TommmBo

IInacTmaccel
Kaydyk 1 mpoayKThl ero nepepadoTKu
[ITkana TBEpAOCTH

Mogens "Kpucrainueckas peiierka’ 1eMOHCTpalliOHHAs
1 Anmas
2 TI'padur
3 Mouens cTpoeHHE aTOMa
Tabnuue!

1 Ilepuoguueckas cucrema xuMmuueckux snemeHTos J.M. Menneneena
2 Tabnuia pacTBOPUMOCTH BEILIECTB B BOJIE

3 [IpaBuna nmoBeeHus B kKabWHETE XUMUHU

4 KadecTBeHHBIE pEaKIIMU HA KATUOHBI U AHHOHBI

1
2
3
4
5 Hedts 1 npoaykTsl e€ nepepadoTKu
6
7
8

Oo6opynoBanue AJsi MPOBeIeHUs J1a00PATOPHBIX, IPAKTHYECKUX PAdOT, 1eMOHCTPalHii

W3mepurenbHble puOOpHI

1. Becs! anexrponsnsie DijitalScale

2. Tepmomertp cnuproBoii 10 1000C

3. Habop apeomerpos (20 mT.)

HarpesarenbHble mpuOopsI

4. bans naboparopnas komOuHupoBanHas (BJIK)

5. Ilnutka snexkrpuueckas ogHokoH(popouHas "Bacuinca"
6. Couprosku 100 mMa

7. KoMIUIEeKT mocyipl



10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.

33.
34.

[Tpubop nns nomydenus u coOopa razon (AEMOHCTPALIMOHHBIH)
Hab6op s anexkTponunza (AeMOHCTPALMOHHBIH)
Cronuk nogbemusiii 200x200 mm

[taTuB AJ11 XUMHYECKUX CTAKaHOB

[lItatuB adoparopusbiii xumuueckuit (LLIJIX)
[Tpubop /1 WILTIOCTPAIMK 3aKOHA COXPAHEHUSI Fa30B
[Tpubop 11 onpeseneHus: CocTaBa BO3ayXa
Kononka agcopouunonnas KAx

O3zonarop

Amnmnapar (ycTaHOBKa)AJIs AUCTUIUISILIUMA BOZbI

Jlotkmn

Kommiekt mpooupoxk (I1X-14, [1X-16) 10 mT.

Jepxatens 11 poOupoK

[lIratuB s npoOUpox

Yamku BeIapuBaTe/ibHbIE

JIOKKH JIJISI COKMTaHMS BEIIECTB

[ume! TUTeIbHbBIS

Turmm

Ilectuk u crymnka

XuMHdeckre cTakanbl cTekil. EMK. 50 M
Xumudeckue crakanbl cTeki. EMk. 100 ma
XuMudeckue cTakaHbl CTeKI. EMK. 250 M
Boponku nabopaTopHbie

N3mepurtenbHble TUITHAPHI

Men3ypku

Konba mnockomgonHas
Boponka nenurenpHas
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