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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 MPENoAaBaHusl y4eOHOTo peMeTa « XUMHUSI»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE cojiep>KaHue,
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 Mpolecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPEOOBaHUM K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH OO0YyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
oOyyJaroierocsi, ero MpeACTaBICHUM O MaTEpPUATBLHOM €IUHCTBE MHpPA, BAKHYIO
pOJib UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOU U SKOJIOTHYECKOU 0€30MacHOCTH, TPOOJIEM 3paBOOXPaHEHUS.

N3ydyeHnne xumuu:

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

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOydYarommxcsi, HaBBIKOB HMX CaMOCTOSITEJIbHOW  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
LETTOCTHOTO B3IJIsiIa HA €JUHCTBO MPUPOBI U YETIOBEKA, SIBJIIETCSI OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YYaOIINXCS;



CrocoOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAaYYHBIM 3HaHHSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00IIIET0 00pa3oBaHUs 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
MOHATUN O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUH O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
ITOCJIEA0BATEIBHOTO PA3BUTUS 3HAHUM HA OCHOBE TEOPETUUYECKUX MPEACTABICHUN
Pa3HOrO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYE€HHS KAK OCHOBBI BCETO €CTECTBO3HAHUS,

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

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3H;

— TMpeICTaBIeHUNA 00 JIEKTPOJUTHYECKON JMCCOLMAIUU BEUIECTB B
pacTBoOpax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JPyromMy, BBITIONHSS (GYHKIMA OOBACHEHHS M TPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUYECKOIO0 MPUMEHEHUS W MOJYYCHUS
M3y4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
IPEJICTABJICHNUS] O XUMUYECKOW COCTABIIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM MPHUPOAbI, IEHHOCTHOTO OTHOIIEHUS K HAYyYHOMY 3HAHHUIO H
METO/IaM MO3HAaHUS B Hayke. M3ydeHHEe XUMHU NPOUCXOJIUT C MPHUBICUCHUEM
3HAHWM W3 paHee W3YYEHHBIX Y4YEOHBIX MNpeaMeToB: «OKpyXaroluid MUp»,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[lpy wu3yyeHMH XUMHH TPOUCXOAUT (HOPMHUPOBAHKWE 3HAHUN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JESITETbHOCTH YEJIOBEKA W KaK OJHOIO0 M3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYpHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HAHUN — BaKHEHUINX (paKTOB, IMMOHATHHA, 3aKOHOB M TEOPETUUCCKHUX ITOJIOKCHHM,
JIOCTYITHBIX 00OOIICHW MHMPOBO33PEHUYECKOTO XapakTepa, s3bIKa HayKd, B



OpUOOIIEHNH K HAayYHBIM METOJaM I[IO3HAHUS TMPU HM3YyYEHUU BEUIECTB H
XUMUYECKUX PEAKIUi, B (GOPMUPOBAHUH U PA3BUTHHU MO3HABATEIHHBIX YMEHUN U
UX TPUMEHEHHWU B Y4YEOHO-TIO3HABATENbHOM U y4eOHO-HCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

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

— (¢$opMUpOBaHHE WHTEIUICKTyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KHU3HU;

—  HampaBJIEHHOCTh OOy4YeHUST HA CHUCTEMAaTHYECKOE MPUOOIIECHHE
oOydaromuxcss K CaMOCTOSITEIbHOM MMO3HABATEIbHON JEATEIBHOCTH, HAYYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OTbITa PAa3HOOOPA3HOUN NEATETLHOCTH, IMO3HAHMUS U CAMOIO3HAHUS, KIIOUEBBIX
HABBIKOB (KJIFOYEBBIX KOMIIETCHIIU), UMEIOIIMX YHUBEPCAIbHOE 3HAUYCHHE IS
Pa3IUYHBIX 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 MpoOJieM B TOBCETHEBHOW KH3HU U
TPYAOBOU JIESATEIBHOCTH;

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

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOdUIIsS M HAMPABICHHOCTH NaTbHEUIIETO
oOy4eHus.

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



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME 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. [IpocTsie U ClOXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

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

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BellecTBa. Pacuértel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

@u3NYEeCKUEe U XUMUUYECKUE ABJICHUS. XUMHUYECKasl peakus U €€ MpU3HAKHU.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBujiaMu paboThl B J1a00OpaTopuu 1
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTICHUE M KOHJCHCAIMS BOJbI) U XMUMHYECKUX (TOpPEHHE CBEYH, MPOKAJTUBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pasiokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (I1) mpu HarpeBaHuu, B3aMMOCHCTBHE kelie3a ¢ pactBopoM cost meau (11),
U3Y4YeHHUE CIOCOOOB PA3JICICHHs] CMECE: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBaHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNE OYUCTKH MMOBAPEHHOMN
COJIM, HaONIOJAEHWE W  ONHUCAaHUE  PE3yJbTaTOB  NPOBEICHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — anemMeHT U mpocToe
BelecTBo. Haxoknenuwe kucimopoia B TpUpoAe, (DU3MUYECKUE U XUMUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUST KHUCTIOpoJa B JIA0OpaTOpHUM H MPOMBINIIEHHOCTH. KpyroBopot
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAuGUKAIIS KACIOPOaa.

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

Bonopon — anemeHT u mpocrtoe BemectBO. Haxoxaenue Bogopoaa B
npupoae, GU3MYECKHEe ¢ XHUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacplllieHHbIE M HEHACBIIIEHHBIE PacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 107151 BelllecTBa B pacTBOpE. XUMHUUECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpoB B IpUpOJZI€ U B KU3HU 4YeloBeKka. KpyroBopoT Boabl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJOB:  cosieoOpasyroniye  (OCHOBHBIE, KHUCJIOTHbIE, aM(OTEpHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcunoBanus. Krmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMbIC
ocHoBaHuA. HomeHknatypa ocHoBaHni. PU3NYECKHE W XHUMHYECKHE CBOMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kucior. Ousndeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

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

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HMKHOBEHUS U
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojopona ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJIEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0JIel pacTBOPEHHOIO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METaJLIaMH
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



WCCIIeIOBaHNE O0pa3loB HEOPTraHWYECKHX BEIMIECTB Pa3IMYHBIX KJIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydyeHue B3aumozeiictBusa okcuga menu (IlI) ¢ pacTBopoM cepHOW KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COEIMHECHUI.

IMepuonuueckui 3axkoH u Ilepuoguuyeckasi cucreMa XUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIC METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[Tepunonnueckuit 3akoH. [lepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIMHHONEpUOAHAS  (OPMBI
[Tepronnueckoii cucrembl xumuueckux 3nemeHToB [[. . Menneneesa. Ilepuoas
u rpynmbl. OU3NYECKUi CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTomnel. DnekTtponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. M. MenneneeBa. XapakTepuCTUKAa XUMHUUYECKOTO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

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

3nauenue [leproanueckoro 3akona u [leppoanveckoil CUCTEMbI XUMHYECKHUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

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

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Ipornecchbl OKMCIEHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

H3y4eHHEe OOpaslloB BENIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUAPOKCHAA LHMHKA C pPACTBOPAMHM KHUCJIOT W IIEJIOYEH, MPOBEACHUE OIMBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemnmnuie ceasu



Peanuzanusi MeXOpeAMETHBIX CBSI3€H MpH WM3YyYEHHM XMMHHM B 8 Kjacce
OCYIIECTBJISICTCS. 4Yepe3 MCIONh30BAHUE KaK OOIMMUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJNO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, ITaHEThI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

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

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnogmueckuit 3axoH. [lepuoanyeckas cucremMa XMUMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHEHUNM B COOTBETCTBHMU C TIOJIOKEHHEM 3JIEMEHTOB B llepuonnueckou
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPraHMYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUUYECKUX BEUIECTB.

Knaccudukaiysa XuMA4ecKUX peakiuii Mo pa3auvyHbIM MPU3HAKaM (110 YUCTy
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEeW OKMCIICHUSI XUMHUYECKUX 3JIEMEHTOB, IO 00OpPaTUMOCTH, MO
YYaCTHUIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsaTne o xumMmuyeckoM paBHoBecuu. DakTopBbI,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBLHOM peaKIuu. CocraBiieHue ypaBHEHUI



OKHCJIMTEIIbHO-BOCCTAHOBUTENBHBIX  PEAKIIMKA C  HCHOJB30BAHHEM  METOJA
3JIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMH4eckoil cBsizu. CteneHs aucconnanuu. CHUIbHbBIE U CIa0ble SJIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHbIe peakii Ha HOHBL. [[OHSATHE O TMAPOIIU3E COIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHME C MOJEIISIMA KPUCTALUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BCII[ECTB — METAIOB W HeMeTaUIoB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUUYECKOU peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALUMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), IPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  TMPOTEKAHUS  peakuuil HMOHHOrO  OOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3fioKEHUs, COSUHEHHUs), pAcliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOIIBIO KAYECTBEHHBIX pPEAKIMA HA HOHBI, PEIICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6mast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aMMOJIEHCTBHE C METaUIaM{, HEMeTaUlaMU, IIeJIo4aMu). XJIOPOBOJOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJyYeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BakHEWIHMe XJIOpUIbl U HX
HAXOXJCHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUE cBOMCTBA. OKCUIIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX 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 cepHor KUCIOThI. CONM CEpHOM KUCIIOThI, KAYECTBEHHAs PEaKLIMs Ha



cyiabdaT-uoH. Haxoxnenue ceppl U €€ COSAMHEHHM B MpPUPOJE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COECIMHEHHUSIMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmast xapakrepucTuka 3jeMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHUA. A30T, paclpoCTpaHEHHE B IPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyeckre u XMMHYECKUE CBOMCTBA, MoMy4YeHne U mpuMeHenue. Conu aMMOHuS,
uX pU3NYeCKUue U XUMHUUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBl aMMOHMS. A30THasi KHCIOTa, €€ MOJydyeHHe, (PU3NYECKUEe U XUMUYECKUE
CBOMcTBa (0OOLIME Kak TMpPEACTaBUTENS Kjacca KHUCIOT M CHenu(Uueckue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHUSI B KauyeCTBE MHHEpAIbHBIX
yIo0peHnil. XuMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3NIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(UKalMKM, PACIPOCTpAaHEHHE B TNPUPOJE, (PU3MUECKHE U XHUMUYECKUE
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 (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3zoBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX MepepaboTku (OEH3UH), UX POJb B OBITY M MPOMBIIUIEHHOCTH.
[TonsiTe 0 OMOJIOTMYECKU BAXKHBIX BEILLIECTBAX: )XKMpax, OejKax, yriieBojax — 1 ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero ¢usnueckue M XHUMHYECKHE CBOMCTBA, IOJy4YE€HUE U
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpencTtaBieHus 00
okcusie kpemaus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOIb30BaHUE B
ObITY, B MPOMBIIIEHHOCTH. BaxxHelne CTpouTeNbHbIE MaTepHallbl: KepaMmHKa,



CTEKJIO, IIEMEHT, 0eTOH, kene300eToH. [IpobiemMbr 6e30MacHOTO HCIIOIL30BAHMS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
X TIPOTEKAHWsI, OIBITHI, OTPAKAIOIMME (PU3NUECKHE M XUMHUYECKHE CBOMCTBA
rajJoreHOB M HX COCIWHEHUI (BO3MOXKHO HCIOJIb30BAaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOMIOICHUE TIpoliecca OOyTiIMBaHus caxapa Mo AeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTBhI, HW3Yy4YEHUE XUMHYECKHUX CBOMCTB
pa30aBJICHHOI CEepHOM KUCIOTHI, MPOBEICHNE KAUeCTBEHHON peaKIK Ha Cyibdar-
WOH W HAOJIOJeHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3ora, ¢ochopa U HUX COCIAUHECHUH (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacrno3HaBaHUE U W3YYCHUE CBOMCTB aMMMakKa, MPOBEICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PocdaT-uoOH U M3yYEHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICVICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YCHUE Mozenein
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJyueHue, coOupaHue, pacro3HaBaHUE M U3y4YeHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM TMPOMBIIIUICHHOCTH, PEIICHUE HSKCIEPUMEHTAIbHBIX
3a7a4 o TeMe «BakHeunme HeMETaIUTbl U UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenaeneeBa u crpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtajimdeckasi CBsI3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  DJEKTPOXUMUYECKHMH  PAX
HaMpsHKeHUH MeTawioB. du3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CIOCOOBI TIONy4eHHUST MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3amuThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTr'yH, JIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie MeTamel: nonoxeHue B [lepuoanyeckon cucremMe XMMHUYECKHUX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJECHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCuasl 1



TUJIPOKCUIBl HaTtpusi W Kanuda. [IpuMeHeHHWe MIeNOYHBIX METaIOB W HX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuoanueckont cucreMe xumuueckux aneMeHToB JI. 1. MenneneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE aTtoma, HaXOXAeHWE B mpupojae. Dusnmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, cTpoeHHE aroma, HaxoxJacHUE B mnpupone. Duszmyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBaMH, HW3y4Y€HHE  pE3yJbTATOB  KOPPO3UM  METALIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOIECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOXKHO  HCIOJIb30BAaHWE  BHJICOMATEPHAIOB), TMPHU3HAKOB  IMPOTEKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a7a4 1o TeMe «Baknenime
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHME BEILIECTB M XMMHYECKUX peakuuil B ObITy. IlepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIEHTpalus BemiecTB, nainee — [1/1K). Ponb xuMuu B penieHun SK0JIOrHYeCKUX
npooiem.

Xumuyeckuui IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeIMETHBIX CBSI3ed NMpU HM3YYECHHUH XMMHH B 9 Kiacce
OCYILIECTBIISIETCSl 4e€pe3 HCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TMOHATUH, SBJSIONINXCS CUCTEMHBIMHU JJISI OTJECIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJENb, SBJICHHE, TMapHUKOBBIN
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 COCTOSIHUE BEIIECTBA, ra3, PacTBOP, pAaCTBOPUMOCTbD, KpUCTAIINYECKast
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTRA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOILETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIECHHOCTSIMHU, IPUHSTBIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacCIIMpPEHUE OIBITA AESITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJICAUI0, NOHWMAaHUs 3HAYEHHUS XMMHYECKOM HAYKH B KW3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JOCTOBEPHON HHGpOpMaIe o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

IPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPAaBWIAX MEXKIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIbHBIX 3a]lay, BBIMOJHEHUH XHUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU U COCTABIISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX 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, MHGOPMAIMOHHOW M YUTATENbCKOM KYJBTYpPHI, B TOM YHCIIEC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATypO, JOCTYMHBIMU TEXHUYECKUMHU CpPEICTBaMU HH(GOPMALIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TIPOEKTHOM M  HCCIEOBATEIbCKON
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 >KU3HU, OCO3HAHUE 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 U3YUYEHHIO ITpodeccuil U Tpyia pa3iIudHoro 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
UHTEPECOB U CIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU II€JIECO00PAa3HOE OTHOIICHHWE K MpPHUPOJEe KaK HCTOYHUKY
YKU3HHM Ha 3emJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 30POBOIO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEEHUS MTPU padOTe C BEIIECTBAMU, a TAKKE B CUTYALMSIX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU HU3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLEd TPUPOIHON CPENOM, I MOBBIIEHUS
YPOBHSI  AKOJIOTMUYECKOM  KYJIbTYpbl, OCO3HaHHUS rj00aJbHOTO  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 pPE3yJNbTaTOB BBIICISIOT 3HAYUMBIE ISt
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMHUPOBATH MPEACTABICHUE O LEIOCTHON



HAyYHOW KapTHUHE MHUPA, U YHUBEpCATIbHBIC yueOHbIE NeHCTBUs (TT0O3HABATEIBHEIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKA, yYCTaHABJIMBATh B3aUMOCBS3b C JPYTMMHU TOHSATHUSIMH), UCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUUECKHUE pacCyXkJAeHUs (MHIYKTUBHBIC, JCTYKTUBHBIC, 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 MOJEIbHBIE TPEACTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
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 HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKkKe B KayeCTBE OCHOBBI MJi1 (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro Pe3yibTar, GopMyIupoBaTh 000OIIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABJICHUS, MMOJYy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3aIpOChl MPHU MOUCKE U 0TOOpe
uHGOpPMAIlMU W COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JMJIs BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO MCIIOJIb30BAaHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
HCCJIEIOBATENLCKONU JEATEIbHOCTH HUH(MOPMAIIMIO O BIUSHUU IPOMBIIICHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CylIecTBY  oOCykmaemMol  TeMmbl, (GOPMYJIUpPOBATH CBOUM  MPEIJIOKCHUS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XUMHUUYECKOTO IKCIEPUMEHTa (J1ab0paTOpHOTo OMbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIKMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB U COTJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSITENIBHO ONPENEATh LEIN JACSITEIBHOCTH, IUIAHUPOBATH,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM aJITOPUTM JEUCTBUW NPU BBINOJHEHUU 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, IPEAJIaracMbl€ B YCJIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



NeUCTBUM, crenupudecKkue s TpeAMETHOW o0mact  «XUMHS», BHIBI
JEATeIbHOCTH 1O  MOJYYEHHID HOBOTO  3HAHUS, €ro HWHTEpIpEeTaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K konIy oOyuenus B 8 kj1acce npeMEeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKPBIBATh CMBICII OCHOBHBIX XHMHUYECKUX TOHSATUI: aTOM, MOJIEKyIa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas JI0J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTAa, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCIICHUS, XUMHUYECKasl peaKuus, KiIacCUPUKALMS pEeakiuil: peakiuu
COCIMHEHUSA, PEAaKUUU PAa3JIOKEHUS, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON A EKT peakinmy,
AIpO aToMa, JJEKTPOHHBIN CJIOW aToMma, aToMHasi OpOWTalb, PAAUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KAaTHOH, aHUOH, PACTBOpP, MaccoBas JI0Jsl BEIECTBA
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUUTIOCTPUPOBATh  B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHATUA H
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e ICII0JIb30BATh XUMHUUECKYI0 CUMBOJIMKY JJIsl COCTaBJICHUS (DOPMYJT BEIIECTB
Y YPAaBHEHUM XUMHUYECKUX PEAKIIMIL;

e OTIPE/ICNIATh BAJICHTHOCTh ATOMOB D3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJlGHTHAasT W HOHHAas) B
HEOPraHUYECKUX COEAUHEHUSX;

epackpbiBaTh cmbicn llepuommueckoro 3akona JI. WM. Mengeneesa:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXPAHEHMS MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONMCHIBATh W XapakTepu3oBaTh TaOmmuHyio ¢opmy Ilepuognyeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maneie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMUYECKHUX DJIEMEHTOB (COCTaB M 3apsij spa, 001Iee Yuciio dJIEKTPOHOB
U pacTpeIeiCHUE UX 0 JIEKTPOHHBIM CIIOSIM);

e KJTAaCCU(UIIUPOBATh XUMHUYECKHAE DIJIEMEHTHI, HEOPTaHWYECKHUE BEIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

e XapaKTEePU30BaTh (OIMHUCHIBATH) OOIMHME XMMHYECKHE CBOWCTBA BEIIECTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAAs OMUCAHUE MPUMEPAMU MOJIEKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

e IPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCHMOCTH OT HUX KAaYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

¢ BBIYMCJISITh OTHOCHTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIIO XHUMHYECKOTO »JjeMeHTa 1o ¢GopMmyse COCIUHEHHS,
MacCOBYIO [IOJIIO BEIIECTBA B PAcTBOPE, MPOBOAUTH PACUETHI TIO
YPaBHEHUIO XUMUYECKOMN PEaKITny;

o IPUMEHSTh OCHOBHBIE OTIEpAlliX MBICITUTEIBHON ACATEIHPHOCTA — aHAU3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccu(ukaiuio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUS] CBOMCTB
BEIIECTB M XHUMHUYECKUX PpEaKIUil, EeCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN );

e CJICJIOBATh MPAaBHUJIaM TOJIb30BAHUS XUMHUYECKOM MOCYI0M U TaOOpaTOPHBIM
o0opyZOoBaHUEM, a TaKXe TmpaBuWiaM OOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO J1aOOpaTOPHBIX
XUMHUYECKUX ONBITOB MO TMOJYYEHHUIO U COOMpPAHMIO Ta3000pa3HbIX
BEIIECTB (BOJIOpPOJIa M KHUCIOPOJA), MPUTOTOBJICHUIO PACTBOPOB C
ONPEAECIEHHON MACCOBOM JIOJIEW PACTBOPEHHOIO BEIIECTBA, INIAHUPOBATH
U TIPOBOJIUTH XUMHUYECKHE IKCIIEPUMEHTHI IO PaCIO3HABAHUIO PACTBOPOB
HIeJI0YEe U KHUCIIOT C MOMOIIBI0 MHAMKATOPOB (JIakmyc, (heHondTanenH,
METWJIOPaHX U APYTHE).

K xoHIiy 00yueHus B 9 kJjiacce npeaMeTHbIe pe3yJIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e PAaCKpbIBaThb CMBICI OCHOBHBIX XUMHYECKUX TMOHATUN: XUMHYECKUI
AIIEMEHT, aTOM, MOJIEKyJa, HOH, KaTHOH, aHWOH, MPOCTOE BEUIECTBO,
CJIOKHO€ BEIIECTBO, BAJIEHTHOCTh, 3JIEKTPOOTPULATEIBHOCTb, CTEIEHb
OKHUCJICHHS, XUMUYECKasl PEaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU d(PdeKT
peakiuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEAJICKTPOJUTHI, DJIEKTPOJIMTUYECKAS JTUCCOIMAIINS, PEaKIUU HOHHOTO
oOMeHa, KaTaJu3aTrop, XUMHUYECKOE€ paBHOBecHE, OOpaTUMble U



HeoOpaTHUMblE PEAKINH, OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIIHH,
OKHUCJIUTENIb,  BOCCTAHOBHUTENIb,  OKHUCIEHHE M  BOCCTAHOBJICHHE,
aIyIoTponus, aM(pOTEepHOCTh, XUMHUUYECKasi CBS3b (KOBAJICHTHAsl, MOHHAs,
MeTajuInuecKas), KpHUCTAJUIMYecKas pemérka, KOppo3Hus METaJlIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

e WWUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XMMHUYECKHX IOHSATUH U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;

e ICTIOJIB30BATh XUMUYECKYI0 CUMBOJIMKY JIJI1 COCTaBJICHUS (POPMYJT BEIIECTB
Y YPAaBHEHUM XUMHUYECKUX PEAKIIMIL;

e OIIPE/CIIATh BAaJEHTHOCTh M CTENEHb OKHUCIEHHUS XMMHYECKUX 3JIEMEHTOB B
COCIMHEHUAX Pa3JIMYHOIO COCTaBa, MPHUHAJIECKHOCTh BEIIECTB K
OINpeneNéHHOMY KJIAcCy COEIUMHEHMH 1o (opMmyiaMm, BUJ XUMHYECKOH
CB3M (KOBaJEHTHAs, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKHUX
COEJIMHEHHUAX, 3apsi/l MOHA M0 XUMHUYECKOM (QopMylie, XapakTep Cpelbl B
BOJHBIX PAacCTBOpPAaX HEOPraHWYECKUX COECIUHEHHM, TUIl KPUCTAILTMYECKOM
PELIETKA KOHKPETHOI'O BEILIECTBA,

epackpeiBaTh cMbich Ilepuonmyeckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IIOHMMAaHWE: OIMCHIBaTh W XapaKTEPHU30BaTh
Tabnuunyto (opmy Ilepuoanueckoil cUCTEMbl XMUMHYECKUX 3JIEMEHTOB:
paznuyaTh MOHATHUS «TJaBHas noArpynna (A-rpymnma)» U «1modoyHas
noarpynna (b-rpynma)», manele u Oonbline NEPUONBI, COOTHOCHUTH
0003HaYCHUsSI, KOTOpPhIE MMEIOTCA B IEPUOAUYCCKONW TabauIe, C
YUCJIIOBBIMM  XapAaKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX IO JJIEKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB 3JIEMEHTOB M MX COECIMHEHUI B
Ipeesiax MaJlbIX IEPUOJIOB U TIABHBIX MOJAIPYIIl C YYETOM CTPOEHHUS UX
aTOMOB;

e KJTJaCCU(PUUUPOBATh XUMHUYECKUE DJIEMEHTHI, HEOPraHWYECKHUE BEUIECTBA,
XUMUYECKHE peakuuu (10 YMCIy U COCTaBy YYAaCTBYIOLUIUMX B pPEAKIUU
BELIECTB, MO TEIUIOBOMY 3(P(EKTy, IO U3MEHEHUIO CTENCHEW OKUCIIECHHUS
XHMHYECKUX DJIEMEHTOB);

e XapaKTepU30BaTh (OMHUCHIBATh) OOIIME M CcHeHUPUYECKUEe XUMHYECKUE
CBOMCTBAa NPOCTHIX M CIOXHBIX BEIIECTB, MOJATBEpPXk Aasi OIMNKUCAHUE
IPUMEPAMHU MOJIEKYJSIPHBIX W HOHHBIX YPaBHEHUW COOTBETCTBYIOLIUX
XAMUYECKUX PEAKIIHI;

e COCTaBJIATh YPABHEHUS AIEKTPOIUTHUECKON TUCCOUMALMU KUCIIOT, IEN0YEn
U COJIEH, TOJIHbIE U COKpaIIEHHbIE YPaBHEHUS pPeaKIMil HOHHOTO OOMeHa,



YpaBHEHUSI PEAKIHM, MOATBEPKIAONINX CYIIECTBOBAHWE TCHETHYECKOM
CBSI3M MEX]Ty BEIIECTBAMH PA3INYHBIX KIIACCOB;

e PaCKpbIBaTh  CYIIHOCTh  OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKITUN
MTOCPEJICTBOM COCTABJICHHS 3JICKTPOHHOTO OajlaHCca 3THX PEaKIni;

o IPOTHO3MPOBATh CBOWMCTBA BEIICCTB B 3aBUCHMOCTH OT HX CTPOCHUS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

¢ BBIYHCJISATH OTHOCHTEIBLHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MAacCOBYIO JIOJIFO XMMHYECKOTO »JJeMEHTa 10 (OpMyJie COCIHHCHHS,
MacCOBYIO JIOJIFO BEIIECTBA B PacTBOPE, IPOBOAWTH PACUETH II0
YPaBHEHUIO XUMUYECKOMN PEaKITNH;

e COONTIOAIATH TIPaBUJIA TIOJIH30BAHUS XUMUYECKON MOCYI0M U Jab0paTOpHBIM
obopy/ioBaHMEM, a TakKXKe TMpaBuiaa oOOpalleHus C BelleCTBaMH B
COOTBETCTBMM C HHCTPYKIUSIMH TIO BBIIOJHEHHUIO J1a0OpPaTOPHBIX
XUMHUYECKUX ONBITOB MO TMOJYYEHHUIO W COOMPAHMIO Ta3000pa3HbIX
BEIECTB (aMMHaKa M YTJIEKHCIIOTO Ta3a);

o IPOBOINTH PEAKITUH, TTOATBEPKIAIONMINE KAYSCTBEHHBIM COCTaB Pa3IUIHBIX
BCIIIECTB: PACIIO3HABATH OIBITHBIM ITyTEM XJOpHUI-, OpPOMHI-, HOIUI-,
kapOoHat-, ocdar-, cuiamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KaTHOHBI
aMMOHHUSI U HWOHBI M3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPTaHUICCKUX BEITICCTB;

e IPUMEHATh OCHOBHBIC OINEPAIIMH MBICITUTEILHON JIEATEIIBHOCTH — aHAIHU3 U
CHUHTE3, CpaBHEHHE, O0000IIeHNe, CHCTEMAaTHU3allui0, BBIABJICHUE
MPUYUHHO-CJICACTBEHHBIX CBSI3¢M — i1 M3YyYCHHUS CBOMCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIIEPUMEHT (peajbHBIM M
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3jieioB u JuaexkTpoHHbIe (HU(pPOBbHIE)
KoHTpoJibHbIe IIpakTHYeckue
n/n TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoTshI
Pa3nes 1. [leppoHavyaibHble XUMHUYECKHE NOHATHS
Xumusi — BaxkHast 00J1aCTh
€CTECTBO3HAHUS U bubmmorexa [JOK
11 N 5 2 https://m.edsoo.ru/7f41837¢
MPAKTUYCCKOHN ACATCIbHOCTU o
[{u¢poBoit MUKPOCKOIT
YeJioBeKa
BemectBa 1 xumudeckue Bubmiorexa LIOK
12 H 15 1 https://m.edso0o.ru/7f41837c JlaTumk
peakuuu
TeMIeparyp
Hroro o pasneny 20
Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
bu6mmoreka [IOK
Bosnyx. Kucnopon. I[lonstue
2.1 A% oA 6 https://m.edso0o.ru/7f41837c JlaTumk
00 okcuaax
TEMIIEPATYP
bu6mmorexa [IOK
59 Bognopoa.Ilonsarue o kucmorax 8 1 https://m.edsoo.ru/7f41837c pH-
' U COJISIX METD, JaTYUK
ANEKTPOOTPHULATEILHOCTU
bu6mmorexa [{OK
53 Bopa. PactBopsl. [lonsitue 06 5 1 1 https://m.edsoo.ru/7f41837c pH-

OCHOBAHUAX

METp, TaTYUK
ANIEKTPOOTPHUIATETLHOCTH



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

OCHOBHBIE KJIACCHI

2.4
HEOPraHMYeCKUX COCTUHEHUN

11

bubmuoreka [JOK
https://m.edsoo.ru/7f41837c pH-
METp, TATUYUK
AIIEKTPOOTPHIIATEIIEHOCTH

Hroro no pazneny

30

Pa3znea 3. [lepuoagnueckuii 3axon u [lepuogudeckas cucrema xummuueckux 3jaemMenToB /. U. MengeneeBa. CTpoenune aToMOB.

Xumuuyeckasi cBsizb. OKHCJINTEILHO-BOCCTAHOBHTEIbHbIE PC€aAaKIHH

[Tepuonnueckuii 3aKOH U

31 [Tepunoanueckas cucrema 7 bubmuoreka [JOK
XHUMHYECKUX d1eMeHToB /I, . https://m.edso0.ru/7f41837¢
MenneneeBa. CTpoeHHe aTOMa
XuMHU4YecKas CBI3b.

3.2 OKUCIUTEIBHO- 9 Bubmorexa LIOK

https://m.edso0o.ru/7f41837c
BOCCTAHOBUTEJIBLHBIC PEAKITUN
bubmuoreka [JOK
Hroro no passeiy 16 https://m.edso00.ru/7f41837c
PezepBHOE Bpems 2 bubmmorexa [OK
https://m.edso00.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



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

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne /i P Kontpoabnbie IlpakTuueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BenecTBO 1 XUMHYECKHE PeaKIUU
11 [ToBTOpEeHUE 1 yroyOneHue 3HAaHUIA 5 1 bubmmoreka [JOK
' OCHOBHBIX pa3JIeioB Kypca 8 Kiacca https://m.edso00.ru/7f41a636
OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHIX bubmorexa HOK
1.2 . P 4 https://m.eds00.ru/7f41a636
peakiui
JlaTuuk Temmneparyp
bubnunoreka LIOK
13 DJIEKTPOJIMTHYECKAS JUCCOIALIMS. 8 1 1 https://m.edsoo.ru/7f41a636
' XUMHYECKUE Peaklui B pacTBOpax pH-meTp, natunk
3EKTPOOTPHULATETLHOCTU
Hroro no pazneny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
bu6nunorexa LIOK
51 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 https://m.edsoo.ru/7f41a636
' aneMeHToB VIIA-rpynmsl. ["anorenst pH-meTp, natunk
3EKTPOOTPHULATETLHOCTU
bubnunorexa LIOK
OO0mas XxapakTepruCTUKa XUMHIECKIX https://m.edso0.ru/7f41a636
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 pH-metp, naTunk
COEIMHEHUS TEeMIEepaTyp, AaTIUK
ANEKTPOOTPHUIATETLHOCTH
2.3 OO61mas xapakTepUCTHKa XUMUYECKUX 7 1 bu6muoreka [JOK



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

anemMeHToB VA-Tpynimsl. A30T, pochop 1 ux
COC/IMHEeHHUS

OO61mas xapakTepUCTHKA XUMUYECKUX

https://m.edso00.ru/7f41a636
pH-meTp, natunk

IEKTPOOTPHLIATEIHBHOCTH

bubnunoreka LIOK
24 aneMeHTUOB IVA-rpymmet. Yraepon 8 https://m.edso0.ru/7f41a636
KPEMHHI U UX COCTUHCHUS
Hroro mo pazueny 25
Pa3zgen 3. MeTa/IbI M BX COeIUHEHU S
. bubnuorexa [IOK
3.1 Obmpae cBofiCTBa METANIOR 4 https://m.edsoo.ru/7f41a636
bubnuoreka [{OK
3.2 Baxneiime merauibl 1 UX COEIUHEHUSI 16 https://m.edsoo.ru/7f41a636
pH-metp
Htoro no pazneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuaisl B JKU3HU 4EJIOBEKA 3 bubnnorexa [JOK
' B p https://m.edso00.ru/7f41a636
Htoro no pazneny 3
PesepBHOE BpeMs 3 bubnmorexa [IOK
p P https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

HOYPOYHOE INIVIAHUPOBAHUE

8 KIIACC
KoumnuectBo yacos Hata wsysenns JMeKTpOHHbIE
Ne uudpoBbie
Tema ypoka
n/n B Kourpoubnbie IIpaktuyeckue Ilnan dDakrt o0pa3oBaTe/bHbIE
cero
padoTsI padoThbI pecypcbl
IIpenmet xumuu. Posb
1 XI/II)MfII/I B YKU3HH YE€JIOBEKA 1 1 Henens bubmorexa [JOK
' A https://m.edsoo.ru/ff0d210c
Tena u BemecTBa
[TonsaTne o meTonax bubnmorexa LHOK
2 A 1 1 nenens https://m.edsoo.ru/ff0d227e
MO3HAHUS B XUMUU N
[udpoBoit MUKPOCKOIT
[IpakTrueckast padora Ne 1
«IIpaBuna paboThI B
71a0opaTopuu U MPUEMBI bubnnoreka [JOK
1 1 2
3 oOpartieHus ¢ HeAet https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM
000pyI0OBaHUEMY
YucTsle BellecTBa U
4 Mecu. Cn » OBl 1 2 "Henens bubmorexa HOK
eMECH, LHIOCODHL A https://m.edsoo.ru/ff0d26ca
paszesieHus cMecen
[IpakTuueckas pabora Ne 2
«Paznenenue cmeceit (Ha bubnuorexa [JOK
1 1 3
> IIpUMEPE OYUCTKU HeAct https://m.edsoo.ru/ff0d28c8
MOBAapPEHHOM COJIN)»
bu6mmorekxa [IOK
° ATOMEI H MOICKYJTb! 1 3 Hezens https://m.edsoo.ru/ff0d2a6c



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

XUMHYECKUE DIIEMEHTEIL.

7 3HaKk# (CHMBOJIBI) 4 nenens bubmmorexa [JOK
s https://m.edsoo.ru/ff0d2be8
XUMHYECKHUX 3JIEMEHTOB
[Ipoctsle U cno)KHBIE bubnuoreka [IOK
8 4 menenst
BEILECTBA https://m.edsoo.ru/ff0d2a6c
ATOMHO-MOJIEKYJISIPHOE bubnnoreka [HOK
9 5 Henmens
y4EeHHE https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB.
10 Xumuaeckas hopmyiia 5 Henens bubmorexa LHOK
pMyIa. A https://m.edsoo.ru/ff0d2eae
BanentHocTs aTOMOB
XUMHUYECKHX 3JIEMEHTOB
OTtHocuTenbHAsE aTOMHAs
11 Macca. OTHOCUTEIbHAS 6 Henmens bubmorexa LHOK
’ A https://m.edsoo.ru/ff0d323c
MOJIEKYJISIpHAsi Macca
MaccoBas noins
12 XUMHUYECKOTO DJIEMEHTA B 6 Hemens bubmmorexa LHOK
https://m.edsoo.ru/ff0d350c
COETMHEHUU
KomnnuectBo BeriecTna. bu6nmoreka [JOK
13 7 Henens
Monb. MonsipHas macca https://m.edsoo.ru/ff0d5230
®dusznueckue u bu6mmoreka [IOK
14 XUMHYECKHE SIBJICHUS. 7 Henens https://m.edsoo.ru/ff0d37fa
XuMu4eckasi peakius JlaTuuk Temmieparyp
[Ipusnaku u ycinosus bubnnorexka [JOK
15 MPOTEKAHUS XUMUYECKHUX 8 Henens https://m.edsoo.ru/ff0d3al6
peakuuit JlaTuuk TeMiieparyp
3aKoH coxpaHe acc
16 KOH COXPaHEHHUS MacChl 8 Henens bubnnorexka [JOK

BENIECTB. XUMHUUECKUE

https://m.edsoo.ru/ff0d3b88



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

17

18

19

20

21

22

23

Brruncnenus konu4ecTsa,
Macchl BEIIECTBA MO
YPaBHEHUSM XUMHYECKHX
peaKuuit

Knaccudukanmst
XUMHUYECKHUX PEeaKIIHii
(coenuueHus,
pa3oKeHus1, 3aMeIICHNS,
obMmeHa)

M. B. JlomoHOCOB —
Y4EHBIA-PHIUKIIONEIUCT.
O0o061IeHNE U
cucTeMaTu3aIus 3HaHui

KonTponbnas padora Nel
10 TeMe
«IIepBoHauanbHbIE
XUMUYECKUE TTOHSATUS

Bosnyx — cMmech rasos.
Cocras Bo3anyxa.
Kucnopon — aneMeHT u
npoctoe BemiecTBo. O30H

dusznueckue u
XHMUYECKHE CBOMCTBA
KHCIIOpOJa (peakiuu
OKHCJICHUS, TOPEHHUE).
ITousatre 00 OKCcHIax

Crioco0b! nosryueHust
KUCIIOpPOZa B TaDOpaTopuu

9 Henens

9 Henmens

10 Hemensa

10 Henensa

11 Henensa

11 Henensa

12 Henensa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5708

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d3f34

bubmuorexa [JOK
https://m.edsoo.ru/ff0d40c4

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d4290

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d448e

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0d4614

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0d497a



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
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Y TIPOMBIIIUIEHHOCTH.
[TpumeneHue kuciaopoa

TemnoBoii 3¢ et
XUMHYECKON PEAKIIUH,

TIOHSTHE O bubmuorexa [JOK
24 TEPMOXUMHUYECKOM 12 nenens https://m.edsoo.ru/ff0d4790
YpaBHEHUHU, IK30- U JaTtuuk Temmneparyp
SHAOTEPMHUYECKUX
peaxusax
TormBo (HedTh, yrois u
o5 MeTaH). 3arpsi3HeHHE 13 Henens bubnuorexa [JOK
BO3/yXa, CIIOCOOBI €ro https://m.edsoo.ru/ff0d4c4a
MPEIOTBPALICHHS
[IpakTuueckast padora Ne 3
26 no teme «llonyuenue u 13 Henens bubnuorexa [JOK
coOMpaHue KUCIOPOoa, https://m.edsoo.ru/ff0d4ae2
W3yYEHHE €ETO CBOWCTB)
Bopopoa — snemMeHT u
27 Hp(J)IC”fOGHBeHIeCTBO. 14 enens bubmmorexa [IOK
https://m.edsoo0.ru/ff0d4ddo
Haxoxnenue B mpuponae
dusznyeckue u
28 XHUMUYECKHE CBOMCTBA 14 Henens bu6mmoreka [JOK
BoJiopoa. [Ipumenenue https://m.edsoo.ru/ff0d4ddo
BOJZIOpOA
bubmuorexa [JOK
[TonsiTHE O KHCTTOTaX U https://m.edsoo.ru/ff0d50d2
29 15 nenens
COJISAX pH-meTp, natymk
ANEKTPOOTPHUIATETLHOCTH
30 CrocoOsbI MoTy9IeHUS 15 nenens bubmmoreka [JOK



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
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BOJIOPOIa B TabOpaTopuu

https://m.edsoo.ru/ff0d4dd0

[TpakTuueckas padora Ne 4
1o reme «llonyuyenue u

bu6mmoreka [IOK

31 16 Hene
cobupaHue BOJopoaa, HEASH https://m.edsoo.ru/ff0d4f42
M3yYECHHUE ErO CBOMCTB»
MossipHBI 00BEM ra30B.
30 p 16 Henens bu6mmoreka [IOK
3akoH ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciaenus oonéma,
KOJINYECTBA BEIECTBA ra3a
33 10 €r0 U3BECTHOM 17 Henensa bubnmorexa LOK
y a https://m.edsoo.ru/ffod55a0
KOJIMUECTBY BEILECTBA WU
00BEMY
Brruucinenus 006EMOB
ra3oB M0 ypaBHEHUIO
34 €aKIM1 Ha OCHOBE 3aKOHA 17 Henensa bubnmorexa LOK
p ,_u . a https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHUH
ra3oB
PusHecKIe 1 bubmuorexa [JOK
. https://m.edsoo.ru/ff0d587a
35 XHUMHUYECKHE CBOIICTBA 18 Henensa
pH-meTp, natunk
BOJIBI
AIEKTPOOTPHUIATEIIBHOCTH
CocTaB OCHOBaHUH bubmmorexa [IOK
36 ' 18 Henens https://m.edsoo.ru/ff0d59e2
[Tonsarue 06 nuAUKATOpax
pH- meTp
Boga kak pacTBopuTes.
Haceimenusie u
bu6mmorekxa [IOK
37 HEHACBIIICHHBIE PACTBOPBI. 19 venens

MaccoBast 1011 BELIECTBA
B PacTBOpE

https://m.edsoo.ru/ff0d5b40



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
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[IpaxTuueckas padora Ne 5
1o teme «[IpurotoBienue
PacTBOpOB ¢

bubmuorexa [JOK

38 19 nenens
onpeaeaéHHON MacCOBOM a https://m.edsoo.ru/ff0d5eba
JI0JICH PacTBOPEHHOTO
BEIIECTBa)
Kontposnbnas pabora No2
o TeMe «Baxkueiimme
[IPEACTABUTEIIN bu6 K
39 pen 20 Hexens noauoteka 11O
HEOPraHWYECKUX BEIIECTB. https://m.edsoo.ru/ff0d6342
KomnuectBenurnie
OTHOLIECHUS B XUMUI))
OKcHIBI: COCTaB,
40 KJaccuukanms 20 "Henensa bubmmorexa LOK
’ https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
[Tonyuyenue n xummuueckue
CBOMCTBA KUCIIOTHBIX, bu6mmoreka [IOK
41 21 nHenensa
OCHOBHBIX U aM()OTEPHBIX https://m.edsoo.ru/ff0d664e
OKCHJIOB
OCHOBaHUS: COCTaB, bu6mmoreka [IOK
42 Kiaccudukanus, 21 wenensa https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa pH- metp
TlonyueHnue u XuUMHU4ECKUE b K
43 qu 1 22 Henens ubmmoreka L{O
CBOMCTBa OCHOBaHUI https://m.edsoo.ru/ff0d67ca
bubmuorexa [JOK
KucnoTsr: cocras,
https://m.edsoo.ru/ffOdfee2
44 Kiaccudukanus, 22 Henensd
pH-meTp, natymk
HOMEHKJIaTypa
AIEKTPOOTPHUIATEIBHOCTH
45 [Tomy4yenue u XuUMHUYECKHE 23 Hegens bu6mmorexa [IOK



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2

CBOMCTBA KUCJIOT

https://m.edsoo.ru/ffOdfee2

Comnu (cpennue):
HOMEHKJIATypa, CIIOCOOBI

bu6mmoreka [IOK

46 23 "Henens
IIOJIy4ECHUS, XMMUYECKUE A https://m.eds00.ru/00ad9474
CBOMCTBaA
[TpakTuueckas padora No
6. Pemenue
JKCIIEPUMEHTAIbHBIX bubnuoreka IIOK
47 P 24 nepnens 1
3aga4 o teMe «OCHOBHBIE https://m.edsoo.ru/00ad9b7c
KJIACChI HEOPTAaHMYECKUX
COCIMHECHHI
I'eneTnueckas cBA3b
MEXIY KjlaccaMu bubnuoreka IIOK
48 ny 24 genensa 1
HEOPraHUYECKUX https://m.eds00.ru/00ad9a50
COCIMHEHUH
O06o06mIeH e U bu6nmoreka [JOK
49 . 25 Henensa
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00ad9cb?2
KonrtponbHas padora Ne3
o TeMe "OCHOBHBIE bu6mmoreka [IOK
50 25 Henensa
KJIaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9ela
coequHeHuH"
[IepBble ONBITKH
KnacCu(pUKAIAA
51 XI/IMI/I‘{::I():KI/IX JJIEMEHTOB 26 Henensa bubmmorexa [TOK
' https://m.edsoo.ru/00ad9ffa
[TonsiTue o rpymmax
CXOJIHBIX 2JIEMEHTOB
[Tepuonnueckuii 3aK0H U
bu6mmoreka [IOK
52 [Tepuoanueckas cucrtema 26 Henensa

XUMHUYCCKUX 3JICMCHTOB I[

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



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
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. MenneneeBa

53

54

[lepuoasl, rpymibl,
MOATPYIIIIBI

Ctpoenue atomoB. CocTaB
aTOMHBIX saaep. M3oTormbl

27 uenens

27 uenens

bu6mmoreka [IOK
https://m.edsoo.ru/00ada52c

bubmuorexa [JOK
https://m.edsoo.ru/00ada342

55

CtpoeHue IEKTPOHHBIX
000JI0YCK aTOMOB
3JIEMEHTOB
[Teprnonnueckoil cUCTEMBbI
J1. 1. MenneneeBa

28 Henens

bubmuorexa [JOK
https://m.edsoo.ru/00ada6bc

56

XapakTepucruka
XHUMHYECKOI'0 dJIEMCHTA 110
€ro MoJIOKEHHUIO B
[Tepuoauueckoii cucteme
J1. 1. MenneneeBa

28 uenend

bu6mmoreka [IOK
https://m.edsoo.ru/00ada824

57

58

59

3HaueHue
[Iepnoanueckoro 3akoHa
JUISl pa3BUTHS HAYKHU U
npaktuku. JI. H.
MeHeneeB — y4€HBIN,
NeAaror ¥ rpakJaHuH

KonTpomabHnas pabora Ne 4
"Ilepuoanueckuii 3aK0OH U
[Mepuoauueckast cuctema
XUMHUYECKHUX IJIEMEHTOB
JI.1.MeHnneneena.
Crtpoenue atoma"

SJ'ICKTpOOTpI/II_IaTeJ'IBHOCTB
aTOMOB XUMHYCCKHNX

29 Henensa

29 nHenensa

30 Hemensa

bu6mmorexa [IOK
https://m.edsoo.ru/00ada96e

bu6mmorekxa [IOK
https://m.edsoo.ru/00adaab8



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8

9JICMCHTOB

bu6mmoreka [IOK
60 HMonnag xumuyeckas CBA3b 1 30 genensa https://m.edsoo.ru/00adac34
KoBanentnas nonsipuas bubnnoreka [HOK
61 XUMHUYECKAs CBA3b . 31 menens https://m.edsoo.ru/00adaab8
KoBanenTtHas HenossipHas bubnnoreka HOK
62 XUMHUYECKAA CBS3b 1 31 nenens https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
63 CreneHp OKUCIECHUSI 1 32 "Henensa httos://m.edsoo.ru/00adac28
OKHUCIIUTENBHO-
64 BOCCTAaHOBUTEJILHBIE 1 32 "Henensa bubnmorexa LOK
8 https://m.edsoo.ru/00adb076
peaKIuu
OKuCIUTeNn U bu6mmoreka [IOK
1
65 BOCCTAHOBHUTEIN 33 mepens https://m.edsoo.ru/00adb076
KonTponbnas pabota Ne
66 o teMme «Mtorosas 1 33 menens bubnmorexa [IOK
& https://m.edsoo.ru/00adb486
KOHTpOJIbHAs paboTa
PesepBHEbIil ypoOK.
67 O6og eHI/Ieyll; 1 34 genensa Bubmorexa ITOK
H . a https://m.edsoo.ru/00adb33c
cUCTEMATH3aLMs 3HAHUN
PesepBHEbIil ypoOK.
68 O6og eHI/Ieyll; 1 34 genensa bubmmorexa LHOK
H . a https://m.edsoo.ru/00ad9cb?2
cUCTEMATH3aLUs 3HAHUH
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOIT'PAMME



https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
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9 KJIACC

aTa u3y4deHusl J1IeKTPOHHbIE
N KoauuyecTBO 4acoB A y b p
0 nudpoBbie
Tema ypoka P
n/n B Kontpoabubie IIpakrtuueckue Ilinan dakT o0pa3oBaTe/bHbIE
cero
padoTbI padoThbI pecypcnl
[Iepnonrueckuit 3aKoH.
[Iepnognueckas
1 cUCTeEMa XUMHYECKUX 1 1 Henmensa buGnuorexa [IOK
https://m.edsoo.ru/00adb59e
sneMeHToB /. W.
MenneneeBa
3aKOHOMEPHOCTH B
M3MECHCHUU CBOICTB bubnunoreka LIOK
2 1 1 Henens
XUMHYECKHX DJIEMEHTOB https://m.edso0.ru/00adb6b6
MEePBBIX TPEX MEPHUOJIOB
Knaccudukanus u
HOMEHKIJIaTypa
3 P 1 2 Henmens
HEOPTraHUYECKHUX
BEIIECTB
Buner xumuaeckoit
CBSI3U U THUIIBI bubnmorexa LIOK
4 1 2 Henenaa
KPUCTAJUIMYECKUX https://m.edsoo.ru/00adbac6
peLETOK
Knaccudukanus
XUMHYECKHX peaKIni bubmorexa LIOK
5 peart 1 3 Henens https://m.edsoo.ru/00adbcb0
0 Pa3JIMYHBIM
JaTuuk TemmepaTtyp
MpU3HAKaM
Bbubmunorexa IIOK
6 [TonsiTne 0 cKOpOCTH 1 3 memens 1

https://m.edsoo.ru/00adbe9a



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a

XAMHUYECKON PEAKIUU.
IToHsiTHE O TOMOTEHHBIX
Y TETEPOreHHBIX
peakumsIx

IlousTie 0 XUMHYECKOM
paBHOBecuu. DakTOpHI,
BIIUSIIOIIIME HA CKOPOCTh

bubnunoreka LIOK

7 XMMHYSCKOH peaKIuy 1 4 gemens
peaxl A https://m.edsoo.ru/00adc28c
MTOJI0KCHUE
XAMHYECKOTO
paBHOBECHS
OKHUCIIMTEIIHLHO-
8 BOCCTaHOBUTEIIbHbBIC 4 nenens bubmorexa OK
https://m.edsoo.ru/00adcade
peaKIuu
OKHCIUTEIIBHO-
9 BOCCTAHOBUTEIJIbLHBIC 5 memens bubmotexa [IOK
https://m.edsoo.ru/00adcade
peaxiuu
Teopus bubmuoteka [IOK
ANEKTPOIUTUYECKOMN https://m.edsoo.ru/00adcd68
10 5 "enens
nucconuanyy. CHIIbHEIE JlaTuuk
U cia0ble DJIEKTPOTUTHI 3JEKTPOOTPULATENBHOCTH
HonHble ypaBHEHHS bubnmorexa LIOK
11 . yp 6 Hemens 1
peaKkuuit https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA
KHUCJIOT M OCHOBAHUM B bubmorexa I[JOK
. https://m.edsoo.ru/00add5d8
12 CBETE MPEACTABICHUI 6 Henens
. pH-meTp, natumnk
00 2JIEKTPOIUTUYECKON
AJIEKTPOOTPHUIIATETHHOCTH
JIHCCOIHAIIN
13 XuMHYECKHE CBOICTBA 7 Hemens bu6nunorexa LIOK



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8

CoJieil B CBETE
MpeACTaBICHUI 00
IEKTPOIUTHYCCKOM
JIACCOLIMAIIAN

https://m.edsoo.ru/00add8b2
pH-meTp, natunk

NEKTPOOTPHLIATESIBHOCTH

ITonsarue o TUAPOIN3E

bubnunorexa LIOK
https://m.edsoo.ru/00add9d4

14 . 7 nenens
coneit pH-meTp, natunk
AJIEKTPOOTPHUIIATETLHOCTH
O06o0mIcHuE U bubnunoreka LIOK
15 . 8 Hemens
cUCTeEMaTH3alusl 3HaHUH https://m.edsoo.ru/00addd12
[IpakTuyeckas pabora
Ne 1. «Pemenue bubnunoreka LIOK
16 8 Hemens
AKCIEPUMEHTAIbHbBIX https://m.edsoo.ru/00addbfa
3a1a9»
KontponsHas padora
Nel o Teme bubmmoteka IIOK
17 9 Hemens
«INEKTPOIUTUYECKAS https://m.edsoo.ru/00addec0
JIUCCOITUAITHST
OO61as xapakTepucTHKa
rajoreHoB. XMMHYECKHE bu6mmoteka IIOK
18 . 9 Henensa
CBOICTBa HA MPUMEPE https://m.edsoo.ru/00addfe2
xJjopa
XJ0pOBOAOPO/I.
COJ‘ISI:HaSI II[<HI::JIJ(1)Ta bubmorexa [JOK
D https://m.edsoo.ru/00ade104
19 XHUMUYECKHE CBOMCTBA, 10 memens
pH-metp, naTumnk
MOJTyYeHHE,
ANEKTPOOTPHUIATETLHOCTH
MPUMEHEHUE
[IpakTrueckas padora b K
20 p p 10 Hexenst nonmoreka 11O

Ne 2 mo Treme

https://m.edso0.ru/00ade348



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
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«TosyueHue coystHOM
KHCJIOTBI, U3y4YeHUE e&
CBOMCTB»

Bruucnenus no
YpaBHEHUSIM

21 XUMHYECKHUX PEaKIINHI 11 menens buGnuorexa [IOK
p ’ https://m.edsoo.ru/00ade488
€CJIM OJTMH U3 PEarcHTOB
IaH B U30BITKE
OO6111ast XapaKTEPUCTHUKA bubmnorexa IIOK
22 B P P 11 Henensa 1
anemeHTOB VIA-rpymnmbl https://m.edsoo.ru/00ade64a
AJnoTponHbie
MOAM(UKAIIMHI CEPHI.
Haxoxxnenune cepnl 1 eé bubmnorexa IIOK
23 A . p 12 Henensa 1
COEMHEHUI B IPUPOJE. https://m.edsoo.ru/00ade64a
XUMHYEeCKHE CBOMCTBA
cepbl
CepoBojaopo,
24 CT poeHHe pq)mnquKHe 12 nenens bubmmorexa LIOK
p ’ 8 s https://m.edsoo.ru/00ade802
1 XUMHYECKHE CBOMCTBA
Oxcunpl ceprl. CepHas bubmorexa LHOK
A pbl. -ep https://m.edsoo.ru/00adea28
KHUCII0Ta, PU3NYECKUE U
25 . 13 memens pH-meTp, natunk
XHMHYECKHE CBOICTBA,
IMEKTPOOTPUIATENLHOCTH,
MIPUMCHCHUE
JaTYUK TeMIIEpaTyp
XHUMHUYECKUE PEAKIINH,
JIe)KaIue B OCHOBE
but6mmorekxa [IOK
26 IIPOMBIIIIIEHHOTO 13 nenens

crioco0a Moy4eHus
CEpPHOM KUCJIOTBHI.

https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
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XHUMHYECKOC
3arpsA3HEeHUE
OKpYKaloIlle cpebl
COCIMHEHUSIMU CEPbI

Briuucienue MaccoBoit

27 OJIM BBIXOJIa IPOIAVKTA 14 nenensa buGnuorexa [IOK
A /1 HpOAyK A https://m.edsoo.ru/00adec8a
peaxiuu
OO0m1ast xapaKTepUCTHKA
31eMEHTOB V A-TPVIIIIEI.
28 A3ot, pacopoc EI}{IGHI/IG 14 menens buGnuorexa [IOK
» Pactipocip g https://m.edsoo.ru/00adeeab
B IIpupoae, GU3nIecKue
U XUMHYECKHE CBOUCTBA
AmMMuax, ero
W3UYECKHE U
29 ?()I/IMI/IHGCKI/IG CBOIiCTBa 15 Henensa buGnuorexa [IOK
i 8 https://m.edso0.ru/00adf004
MOJTyYCHUE U
pUMEHEHUE
[IpakTnueckas padbora
Ne 3 mo Teme bubnmorexa LIOK
30 15 wenens
«ITonyuenne ammuaka, https://m.edso0.ru/00adf180
WU3Y4YEHUE €r0 CBOMCTBY»
A3oTHas KACIIOTa, €€ bubmorexa HOK
’ https://m.edsoo0.ru/00adf306
31 dusnyeckue u 16 wenens
. pH- meTp, natunk
XUMHYECKHE CBOMCTBA
ANEKTPOOTPHUIATETLHOCTH
HUcnonb3oBanue
HUTPATOB U COJIEN bubnnorexa IHIOK
32 p 16 Henensa 1

aMMOHUs B KQYCCTBEC
MHHCPAJIBHBIX

https://m.edsoo0.ru/00adf518
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33

34

35

36

37

yI0OpeHHil.
Xumudgeckoe
3arpsi3HEHUE
OKPY’KAIOIIIECH CPeIb
COEIMHEHUSIMH a30Ta

®dochop. Okcnn
docdopa (V) u
dbocdopHast Kuciora,
buzndeckue u
XUMHYECKHE CBOMCTBA,
NOJTy4YeHHE

Hcnonp3oBanue
¢docdaroB B kKauecTBE
MUHEPATBHBIX
ynoOpeHuil.
3arpsisHEeHUE
IIPUPOTHON Cpebl
dbocdaramu

Yraepon,
pacrpocTpaHEeHHE B
npupoe, Gu3nYecKue u
XMMHYECKHUE CBOMCTBA
Oxkcunsl yriaepoaa, ux
dusnueckue u
XUMHUYECKHE CBONCTBA.
DKOJOTHYECKHE
poOJIEMBbI, CBSI3aHHBIE C
okcuziom yriepoaa (1V)

VYronnHag kuciiora u eé

17 Henmensa

17 Henmensa

18 Henensa

18 Henensa

19 Henensa

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

bubnuoreka [IOK
https://m.edsoo.ru/00adfc20

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

bubnunorexa LIOK
https://m.edsoo.ru/00adfebe

bubnunorexa LIOK
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COJIn

https://m.edsoo0.ru/00ae006¢c

[IpakTuueckas padota
Ne 4 110 Teme

"ITonyuenue Bubmmnorexa [IOK
38 v 19 Henens a
YTJIEKHCIIOTO rasa. https://m.edsoo.ru/00ae027e
KauectBenHnas peakuus
Ha KapOoHaT-uoH"
IIepBoHavanbHbIE
HOHATHSA 00
39 OpPraHNuYECKUX 20 Henensa buGnuorexa [IOK
P https://m.edsoo.ru/00ae054¢e
BEIIIECTBAX KAK O
COEIMHEHUSIX YTIepoaa
Kpemuuii u ero Bubmmnoreka LIOK
40 P 20 mexenst 1
COeTUHEHUS https://m.edso0.ru/00ae080a
[TpakTrueckas pabota
Ne 5. Pemenue
AKCIIEPUMEHTAIBHBIX
41 33724 110 TEME 21 wenensa Bubmiorexa IOK
A . & https://m.edsoo.ru/00ae0bf2
«Baxueinine
HEMETAJIJIBI U UX
COEIMHEHUS
KonTponbHas padora
42 Ne2 o Teme 21 negens bubnnorexa [JOK
) https://m.edsoo.ru/00ae0e18
«Hemertamie
OO01mas xapakTepucTHKa
XUMHYECKHUX DIIEMEHTOB Bus OK
HOIHoTEKA
43 — METAJIIOB. 22 uenens 1

Merannuueckas cBsI3b U
MeETaJUTNYECKas

https://m.edso0.ru/00ae103e
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KpUCTAJUTMYECKast
pemérka. Pu3ndyeckKue
CBOICTBa METaJJIOB

XUMHYECKUE CBOUCTBA

METAJIOB.
44 DIEKTPOXUMUYECKUNA 22 uenens Bubmuorexa HOK
P § A https://m.eds00.ru/00ae1156
PsI HANIPSHKCHUH
METAJUIOB
Oo61re crrocoobl
MOJyYCHHUST METAJIIOB.
CrutaBel. Beruncnenus
45 10 YPaBHEHHUAM 23 Hepend bubmmorexa [IOK
P . a https://m.edsoo.ru/00ae1156
XUMHUYECKHX PEAKIIHIA,
€CJIM OJIMH U3 PearcHTOB
COJICP)KUT IIPUMECH
[TonsiTHe 0 KOppo3UN Bbu6moteka [JOK
46 23
METAaJIOB HeacHsd https://m.edsoo.ru/00ael1278
bubmmoteka IIOK
47 24
[lenounbre MeTaIb Heae https://m.edsoo.ru/00ael4b2
OKCcHUABI ¥ TUIPOKCUIBI Bubnnorexa LIOK
48 A P A 24 Henens https://m.edsoo.ru/00ae14b2
HATPUS U KaJIHsI
pH- meTp
€II0YHO3EMEIIbHBIE
49 EiTaJIJILI — KaJIBIIUH U 25 uenensd bubmiorexa LIOK
o a a https://m.edsoo.ru/00ael5e8
Maraui
Baxwnetimme but6mmorekxa [IOK
50 25 Hene
COCTMHEHUS KaIbIIUI HeRet https://m.edsoo.ru/00ael5e8
O060061IEHNE U
o1 B 26 Hepens

cUcTeMaTHu3anus 3HaHUHU



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

JKécTtkocTh BOILI U

bubnunoreka LIOK

52 26 Hene
CrocoObI €€ ycTpaHeHUs HEASH https://m.edso0.ru/00ae1886
[IpakTuyeckas pabora
No 6 o Teme bubnuorexa [JOK
53 27
"YKécTkoCcTb BOJIBI U HeAet https://m.edsoo.ru/00aelae8
METO/Ibl €€ ycTpaHeHUs"
bub6nmmoreka [IOK
54 A i 27
FHOMHHIH HeAet https://m.edsoo.ru/00aelc64
AmMdoTepHbIe CBOICTBA
55 M(pOTEepHBIC CBOHCTB 28 Henens bubnuorexa [IOK
OKCHJIa U THAPOKCHUAA https://m.edsoo.ru/00aelc64
bubnuoreka [IOK
XK 2
56 I1e30 8 Hepens https://m.edso0.ru/00ae1d86
OKCHIbl, THAPOKCUIBI U
57 coiu ienesf lzl Hu ) 29 Henmenst bubmmorexa [JOK
A https://m.edsoo.ru/00ae35e6
xenesa (1)
0606
58 ODMICHHE 1 . 29 Henensa
cHUCTeMaTU3aIs 3HaHUI
[IpakTnueckas padbora
Ne 7. Pemenne
SKCIEPUMEHTAIBHBIX bubmmnoreka HOK
59 30
3a7a4 1o TeMe Heae https://m.edsoo.ru/00ae3de8
«BaxHeire MeTambl
Y UX COCTUHECHUS»
Beruucnenus mo
YpaBHEHUSIM
i, b K
60 XUMUYECKUX PEaKLUn 30 Hexens nonmoteka 11O

€CJIM OJH U3 PEareHTOB
JIaH B U30BITKE WA
COAEPKUT IPUMECH.

https://m.edso0.ru/00ae1750



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

Briuucienusa MaccoBoii
JIOJIA BBIXOJIa MPOTYKTA

peakuu
00600
61 ObHeHHE 1 . 1 31 Henensa
cucTeMaTu3aIusg 3HaHUi
KoHnTtposbHas padota
62 Ne3 o Teme 1 31 Henensa
«MeTtanib»
BemectBa 1 Matepuaibl
63 B HI(L)IBce HEBHOU >§I/I3HI/I 1 32 "Henensa Bubmzorexa IOK
a 8 https://m.edsoo.ru/00ae3f50
yeJI0BEKA
XUMHYECKOE
64 3arps3HEHNE 1 32 wenens bubnuorexa [{OK
P o s https://m.edsoo.ru/00ae4270
OKPY’KaroIllel cpebl
Ponp xumuu B perieHnn
65 SKOJIOTMYECKUX 1 33 Heers bubnuorexa LIOK
s https://m.edsoo.ru/00ae4270
npoOem
PesepBHEBIN YPOK.
66 06 O(IS) eHI/IeyE 1 33 Helelns bubnmorexa LIOK
B o s https://m.edsoo.ru/00ae0d0a
cucTeEMAaTHU3aIs 3HaHUI
PesepBHEBIN YPOK.
67 06 og eHI/IeyIl; 1 34 Herest bubnmorexa LIOK
B " a https://m.edsoo.ru/00adb33c
cUCTeMaTH3allusl 3HaHUH
PesepBHEBIN YPOK.
68 O6og eHI/IeyII; 1 34 Herest but6mmorexa [IOK
B . a https://m.edsoo.ru/00ad9ch2
CcHUCTEMAaTH3allHsl 3HAHUH
OBILIEE KOJIMYECTBO 68

YACOB I10 ITPOT'PAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

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

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

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

1. Xumus. 8 knacc: yueonuk / O.C.I'abpuensn. — M.: [Ipocsemenue, 2024r.

2. Xumus. 8 kiace. O.C.I'abpuensn, I'.I'.JIpicoBa. [IpoBepouHble 1 KOHTPOJIbHBIE
paboTtsl. — M.: IIpocBenienue, 2024r.

3. Xumus. 9 knacc: yueonuk / O.C.I'abpuensia. — M.: IIpocsenienue, 2020r.

4. Xumus. 9 knace. O.C.I'abpuensu, I'.I'.JIsicoBa. [IpoBepouHbIe 1 KOHTPOJILHBIE

pabotel. — M.: IIpocsemienue, 2021r.

HUDPOBBIE OGPA30OBATEJIBHBIE PECYPCbI U PECYPCBI CETHU
UHTEPHET

1. http://www.fipi.ru ITopran ®UIN — denepanbHbIil HHCTUTYT MEAATOTHYECKUX
U3MEpPECHUM.

2. http://www.ege.edu.ru ITopran EI'D (urdopmarmontoit mogaep:xku EI'D)

3. http://www.probaege.edu.ru ITopran Eaunsiii sx3amen



4. Poccuiickas 37€KTpOHHAs IIKOJIA

5. Hudposas naboparopus 1o xumuu "Touku pocra"



JIMCT KOPPEKTHUPOBKH

HaunmenoBa | OtBercTBe

1 YeM BbI3BaHbI | HHE pa3jelia HHOE

aTta
Kpatkoe conep:xanne BHECEHHBIX (mpUYMHBI) (myHkTa JIOJKHOCT
Nemn/m | BHeceHHus p P . p YHKTa)
. M3MEHEHUN WU3MEHEHUS, 1JiaHa, KyJia | HOe JHIO
W3MEHEHUN

JIOTIOJTHEHUS BHECEHBI U ero

U3MEHEHUsI | pPOCHUCH
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