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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWNM K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B OI'OC OOO, a Takxke Ha OCHOBe (QenepanbHONl pabouell MporpamMMbl
BOCIIUTAHUS U C YYETOM KOHIICTIIIUH MPEToaBaHusl yIeOHOTO MpeaMeTa « XUMHUsD)
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMmuu Ha€T TpPEACTaBICHHE O LEJAX, OOIIeH CTpaTeruu
oOy4deHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIMXCSA CPEACTBAMHU Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
MpelyCMAaTPUBAECT PACHpEICICHUE €ro Mo KilaccaM U CTPYKTYpUPOBAHUE IO
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUSI OCHOBHON 00pa3oBaTEIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIYXXUT OCHOBOW [jIsi (OPMHPOBAHUS MHPOBO33PECHHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOM, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMupoBaHUs KYJIbTYpPbI IMYHOCTH, €€ 00111eH U (PyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM NESITEIIBHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €UHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATAroM B POPMHUPOBAHUU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YUaOIINXCS;



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

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aIalITHPOBAHHBIM OTpakeHHEM 0a30BOM HAYKH XUMUH Ha ONpeAeIEHHOM dTane eé
pa3BUTHUSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPTraHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUUA CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUN O XUMHYECKOM JIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUN O XUMUYECKOU
peakiuu. OO0€ ATH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl MO MPHUHIMITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX MPEIACTABICHUN
Pa3HOTO YPOBHSI:

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

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

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBS3H;

— TpEeACTaBICHUM 00 AICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBoOpax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JIPyromy, BBINONHSAS (GYHKIUM OOBSICHEHUS M MPOTHO3MPOBAHUSA
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUYECKOIO0 MPUMEHEHUS W MOJYYCHUS
M3y4aeMBbIX BEIIECCTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
IPEJICTABJICHNUS] O XUMUYECKONW COCTABIAIOLICH HAYyYHON KapTUHBI MHUPA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO U
METO/IaM MO3HAaHUS B Hayke. M3ydeHHEe XUMHU NPOUCXOJIUT C MPHUBICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX NpeAMETOB: «OKpyXKaromuil MUpy,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kinacey.

[Ipy w3yyeHWHW XHUMHUH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWK 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 — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JIOCTYITHBIX 00OOIICHU MHMPOBO33PEHUECKOTO0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMUYECKUX PEAKIUH, B (HOPMUPOBAHUH W PA3BUTUU MO3HABATEIHHBIX YMEHUU H
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU 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, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KHU3HU;

—  HampaBJIEHHOCTh OOy4YeHUST HA CHUCTEMAaTHYECKOE MPUOOIIECHHE
oOyJarommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAYyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUi, CTOCOOCTBYIONIUX MPUOOPETEHUIO O0yUarOITUMHUCS
OTbITa PAa3HOOOPA3HOUN NEATETLHOCTH, IMO3HAHMUS U CAMOIO3HAHUS, KIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUI), UMEIONIUX YHHBEPCAJIbHOE 3HAYEHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAY4YHOMH
IPaMOTHOCTH, B TOM UYHCJE YMEHUM OOBICHATH M OIICHUBATH SIBJICHUSA
OKpPYXAaIOLIEr0o MHpA, MCHOJIb3Yysd 3HAHUS W OMNbBIT, MOJYYECHHbIE MPU H3YYECHHUH
XUMUH, TPUMEHATh WX MPH PEIICHHH MpoOJeM B TMOBCEAHEBHON J>XH3HU U
TPYAOBOU JIESATEIBHOCTH;

— ¢opmHpoBaHHEe y OOy4YalOIIMXCAd TYMAHUCTUYECKUX OTHOILECHUM,
NOHUMAHUSI LEHHOCTM XUMUYECKUX 3HAHUM MJi1 BBIPAOOTKH HKOJIOTHYECKU
1eJIecO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOIHON CPEIBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKHX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGuUisi M HANPaBIEHHOCTH JaTbHEHIIIETO
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).



COJAEPXKXAHUE OBYUYEHUASA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3NYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSIHHE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

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

Xumudgeckas ¢opmyna. BajJeHTHOCTP aTOMOB XWUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewlecTB. (OTHOcHUTENbHAsT aTOMHas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMoCBsI3p KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BemiecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUUYECKUX PeaKui (COeTMHEHUS, Pa3I0KEeHUs, 3aMeIeHUs, 0OMEHa).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu pabOThI B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(bu3MUecKuXx CBOMCTB O0O0pa3l0OB HEOPraHMYECKUX BEUIECTB, HAOII0JIeHNE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakiui (pasjiokKeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kejie3a ¢ pactBopoM coyit meau (11),
U3Y4YeHHUE CIOCOOOB PA3JICICHHs] CMECE: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBaHUE, AUCTHWLISAIMA, XpoMaTorpadusi, MPoBEACHNUE OUYUCTKH MOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

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



MOJIYYCHHUST KUCTopoAa B J1abopaTopuu W TPOMBINIUICHHOCTH. 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 MapHUKOBOIO0 3 eKTa, pa3pylieHue 030HOBOTO CIIOSI.

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

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznueckue CcBOMCTBAa BOJbl. Boma Kak pactBoputesib. PacTBOpHI.
HacplllieHHbIE M HEHACBIIIEHHBIE PacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Ji BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpoB B IpUpOJI€ U B KU3HU 4YeloBeka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUpOaHbIX BoJA. OXpaHa U OYMCTKA NPUPOIHBIX BO/I.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

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

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. Ousndeckue u
XAMHUYECKUE CBOWCTBA KHUCIOT. Psan aktuBHOocTM MetaimioB H. H. bekertosa.
[TonydyeHue KUCIOT.

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

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OMPEAECTICHUE COAECPKAHUSI KUCIOPOAa B BO3AYyX€, MOJyYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HUKHOBEHUS U
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHME W W3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOeHCcTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIIEOBAaHUE OCOOCHHOCTEH pAaCTBOPEHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJJIAMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



UCCIIEIOBaHNE O0pa3l0oB HEOPTraHWYECKUX BEIIECTB PAa3IMYHBIX  KJIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHE OJIHOTO METajlla JPYTMM W3 PacTBOpa COJU, PEUICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COEIMHECHUI.

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnognueckuit 3axoH. [lepuoandeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rTpynmbl. OuU3WyecKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oromnsl. Dnexktponsl. CtpoeHne
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTM M3MEHEHUs paauyca aTOMOB XHUMHYECKHUX DJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

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

Crenenb  okuciieHUs.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Ipornecchbl OKMCIEHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

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

Mesicnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBJISIETCS 4YE€pe3 MKCIOJIb30BAaHHE KakK OOIIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LINKJIA.

OO1Me ecTeCTBeHHO--HAy4YHbIE TOHSTH: HAyYHbIN (akT, TUNoTe3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAAUOAKTUBHOCTh, MOJIEKYNA, JJIEKTPUUYECKHUI 3apsjl, BEIMIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadus: armocdepa, ruapochepa, MuHEpanbl, TOpPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB IIEPBBIX TPEX MEPHOJOB, Kalus, KaJIbLUI U HUX
COCMHEHUM B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT TUIA KPUCTAIIMYECKOU PEHIETKH U
BUJIa XUMHUYECKOM CBS3H.

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

Knaccudukanys XuMA4eCKUX peakiyii Mo pa3InyHbIM MpU3HaKaM (110 YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHHSI.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW pEaKIUU U TOJOXKEHUE XUMHYECKOTO
paBHOBECHSI.

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



OKHCJIUTEIBbHO--BOCCTAHOBUTEIbHBIX ~ PEAKUMA C  HCHOJIb30BAHUEM  METOJa
3JIEKTPOHHOTO OanaHca.

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

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€éHHbIE HWOHHBbIE YypaBHEHUs peakiuil. CBoiCcTBa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJICIISIMA KPUCTAUIMYECKUX PEMETOK HEOPraHUYECKHUX
BCII[ECTB — METAIOB W HeMeTaUIoB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALUNM KHCIOT, WIEIO0YEed U COJIEH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WJUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKLUN
(ropeHue, peakiuu pa3fioKEHUs, COSUHEHHUs), pAcliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6mast xapaktepucTtuka TajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJEHCTBHE C METaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJy4YeHHUE, NpUMEeHeHue. [lelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBeKa. BaXHEWIHWe XJIOpUIbl U HX
HAXOXJCHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTereHu 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. OKCUIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenuduyeckne). XHUMHUUYECKHE PEaKIlnu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIMs Ha



cynabdaTr-uoH. Haxoxaenue cepel u €€ coequHEHH B mpupoae. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COECIMHEHHUSIMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIIEHUA. A30T, paclpoOCTpaHEHHE B MPHUPO/IE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MOoJIyueHHe, (PU3UYECKUEe U XUMHUYECKUE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEpAIbHBIX
yIo0peHnil. XuMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOKIM, 3arps3HEHHE BO3AyXa, MHOuYBbl U BonoéMOB). docdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocdaroB B KauecTBE MUHEPAIBHBIX YAOOPEHUN.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoicTtBa. Ancopouus. Kpyrosopot yriepoaa B npupoje. Okcuabl yriaepoja, ux
du3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBbl, CBS3aHHBIE C OKCHJIOM
yraepona (IV), rumoreza rino0anbHOrO TOTEIUICHUS KiIMMaTa, MMapHUKOBBIN
addekr. YronpHas KUCI0Ta U €€ coM, UX (PU3HYECKHEe M XMMHUYCCKHE CBONCTBA,
noJiyueHue U npuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJICH, 3TaHOJI, TJIMLEPUH, YKCYCHAs! KUCIIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILIECTBAX: )KMpax, OeKax, yriieBogax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHuss 00
okcunie kpemaus (IV) u kpemuueBoi kucinore. CUIMKAThl, UX UCIOJIb30BaHUE B
ObITY, B MPOMBIIUICHHOCTH. BaxxHeine cTpouTelbHble MaTepHallbl: KepamHKa,



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

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa3l0B HEOPTaHUYECKUX BEIIECTB, CBOWCTB COJITHOW KUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NUECKHe W XUMHYECKHE CBOMCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAITIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIICHHOI CEepHOM KUCIOTHI, MPOBEICHNE KAUECTBEHHON peaKIK Ha Cynbdar-
WOH W HAOJIOJeHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BHJICOMATEpUAIIOB), 0Opa3liaMu a30THBIX U (POChHOPHBIX yIOOpPEHUM, MOTyUYCHHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PochaT-uoOH U M3YyUYEHHE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICHCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPHUAIIOB), U3y4YEHUE MOJENen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIECCOM  aJCOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJyueHue, coOupaHue, pacro3HaBaHUE M U3y4YeHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHUE KauyeCTBEHHBIX pPEaklnii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHUH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTaiuioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMHUYECKUU  psif
HaMpsHKeHUH MeTawioB. du3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CIOCOOBI TIONy4eHHUST MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJECHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl u



TUJIPOKCUABI HaTpuss W Kanusa. [IpuMeHeHne 1IEeIOoYHBIX METAJUIOB M HUX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kanblus. Baxueilmue coequHEHUs Kalblus (OKCHJA, THUIPOKCUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA alFOMUHMSA. AM(OTEpHBIE CBOMCTBA OKCHJIA U THIPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyUCHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJOH (BO3MOXKHO HCIIOJB30BaHUE BHICOMATEPHUANIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (1), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCTIEPUMEHTAJIbHBIX 3a7a4 10 Teme «BakHeumue
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW XW3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaroUel cpeapl (MpeleibHasl IO0MyCcTUMAast
KOHIIeHTpalus BemecTB, nanee — [1/IK). Ponb xumMuu B pemieHnn 3K0JIOTHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

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

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeaIMeTHBIX CBsI3e€d NMpH H3YYeHHH XUMHHM B 9 Kiacce
OCYILECTBIISIETCS 4epe3 HCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIFOIIMXCS CUCTEMHBIMU JJISi OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITMKJIA.

OO1mue ecTeCTBEHHO-HAyUYHbIE MOHSTHUS: HAy4dHbINM (DakT, rumoTesa, 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 COCTOSIHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAITUNYECKast
pemérka, CIulaBbl, (PU3MUYECKHE BEIMYMHBI, €IUHULBI U3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

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

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MI0JIE3HbIE UCKOIIaeMbI€, TOIIIUBO, BOJAHBIE PECYPCHI.



IHVIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUS TIPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
oOpa3oBaHMsI JOCTUTAIOTCS B XOA€ OOydYeHHsT XUMHUU B €IUHCTBE Y4eOHOU u
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIECHHOCTSIMU, MPUHSTHIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOTIO3HAHUS, CAMOPA3BUTHS M COIMAIIA3AITIN 00yJarOIIHXCA.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

[IEHHOCTHOT'O OTHOLIEHUS K OT€YECTBEHHOMY KYJBTYPHOMY, HCTOPHUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B JKA3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpA U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOpPMax M MPABAIAX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Y4eOHO-MCCIENOBATENIbCKOM, TBOPYECKOW M JAPYTHX  BHAAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aWMOIIOMOIIM B TIPOIIECCE OTOM y4eOHOW NESITeNbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEICTABICHNUS O BELIECTBE M XUMHUUYECKOW PEAKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU WU COCTABJISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XMMHUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPhI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C y4eOHBIMM TEKCTAMH, CIIPABOYHOU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABICHHOCTH U YPOBHA OOYy4YEHUS B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aKOTOJIsl, HAPKOTUKOB, KypEHHUS ),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXEHUE K TPyAYy U pe3yibTaTaM TpPYIAOBOW NEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IEATEIBHOCTH U PAa3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K NPUPOJIe KaK HCTOUYHUKY
YKU3HM Ha 3emJle, OCHOBE €€ CyIeCTBOBaHUS, IOHUMAHUE [IEHHOCTH 3I0POBOI0 U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JOJEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU HU3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  3KOJIOTMUYECKOM  KYyJIbTYpbl, OCO3HaHUS TIJ00AaJbHOTO  Xapakrepa
HKOJIOTHYECKUX MPOOJeM M MyTell UX pEelIeHUs: MOCPEICTBOM METOJ0B XHWMHH,
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 COXPaHEHHUs MacChl BEILIECTB, 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 «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsij spa, 001Iee YuCIIo dJIEKTPOHOB
U pacTpeeiCHUe UX 0 SJEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepH30BaTh (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
pPa3TUYHBIX YCIOBUSX,

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W  MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlH MBICTUTEIBHON NEATEIbHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluio, Kiaccudukaluio,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — ISl M3YyYEHHs] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAONIOACHWE, W3MEPCHHE, MOJICIHUPOBAHHUE, SKCIEPUMEHT
(peasibHBINA U MBICIICHHBIN);

ClIieoBaTh  NpaBWIaM  [OJIb30BAaHUSA  XMUMHYECKOM  TMOCYI0ll U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
ra3zoo0pa3HbIX BeUIECTB (BOJOpPOJAa M KHUCIOpPOAA), HPUTOTOBICHUIO
pacTBOPOB C ONPEAECITEHHOM MAacCOBOW JIOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB MIEIOYECH U KHUCIOT C MIOMOIIbI0 HHIUKATOPOB
(ytakmyc, dheHondTaiend, METUIIOPAHXK U IPYTHE).

K xonIy oOydeHnus B 9 kjiacce npeIMETHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, HMOH, KaTHOH, aHWUOH, IPOCTOE BEIIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJCHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PEaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU d(PdeKT
peakiuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOTO
oOMeHa, KaTaJiu3aTrop, XHMHUYECKOE€ paBHOBECHE, OOpaTUMblE U



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME U  BOCCTAaHOBJIEHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKas peniéTka, KOppo3us METaJUIOB,
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 XUMHUYECKYIO CHUMBOJIMKY JJI COCTaBJCHHUS (HOpMyT
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIEeNATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIAaCCy CO€IMHEHUN 1o ¢dopmyiaM, BHA XUMHYECKON
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica llepuommueckoro 3akona JI. W. Menaeneesa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHasg mnoArpynmna (A-rpynma)» U «modoyHas
noarpynmna (b-rpymnma)», maibie u  OONbIIME TEPUOMABI, COOTHOCUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB 3JIEMEHTOB M UX COCIUHEHUUN B
npejenax MajblX NEPUOJIOB M TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEII[ECTB, MO TEIMIOBOMY 3P (HEKTy, 0 MU3MEHEHUIO CTENEHEeH OKUCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHYECKHE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHM;

COCTaBIIAITh YPABHEHUS BJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



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

BBIUUCIIATH OTHOCHUTEIBHYIO MOJEKYJISAPHYIO H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0JaTh  MpaBWja  MOJb30BAHUSA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpY/IOBaHHMEM, a TaKXKe IMpaBWia OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OIBITHBIM MYTEM 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 MBICIUTEIbHON JIEATeIbHOCTH — aHaJIH3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIICPUMEHT (peaabHbIM M
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KoauyecTBO 9acoB
Ne HaumeHoBaHue pa3jieioB u dieKkTpoHHbIe (LM POBbLIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM NMPOrpaMMbl Bceero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pa3nen 1.1lepBoHayanbHble XUMHYECKHE OHATHS
Xumust — BaxkHas 00J1acThb

11 €CTECTBO3HAHUS U 5 0 5 bubmuorexa [JOK

' MPAKTUYECKOM IEeSATEIbHOCTH https://m.edsoo.ru/7f41837c

YyeJIOBEKa

12 BemiecTBa 1 xummuueckue 15 1 0 bubnnoreka IIOK

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

Hroro o pasneny 20

Pa3nes 2.BakHeiimme npeacTaBUTe I HEOPraHHYECKUX BeleCTB
51 Boznyx. Kucnopon. [lonsitue 7 0 1 bu6mmoteka [IOK

' 00 okcumax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 7 0 1 bu6nuoreka [IOK

' U COJISIX https://m.eds00.ru/7f41837¢c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 butbmmoreka [IOK

' OCHOBAHUSX https://m.edso00.ru/7f41837c
24 OCHOBHBIE KJIaCChI 11 1 1 bubnuotexa [JOK

' HEOPraHMYECKUX COEIUHEHHM https://m.edsoo.ru/7f41837c

Hroro no paszneny 30

Pasznea 3.Ilepuoanueckuii 3axoH u Ilepuoguyeckasi cucrema xumnuecknx 3jaemMeHToB /. U. MenaeneeBa. CTpoeHune aToMOB.
Xumuyeckas cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIHH



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

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bubnuoteka LIOK

31 XHUMHYECKUX djeMeHToB /I, 1. ! https://m.edso0.ru/7f41837c
Menaene-eBa. CtpoeHue aToma
XUMHUYEeCKas CBS3b.
3.2 OKUCIUTEIIBHO- 8 bubmorexa HOK
https://m.edso0.ru/7f41837c
BOCCTaHOBUTEJIbHBIC PEAKIIMH
bu6mmoreka [IOK
Hroro no paszeny 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa [JOK
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

TEMATHYECKOE IINTAHUPOBAHHUE

9 KIIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Konrpoabnsie IIpakruyeckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
Pa3zgea 1. BemmecTBo 1 XUMHYeCKHEe peaKkul
[ToBTOpEeHue n yriryoieHne 3HaHun bubmmoreka [JOK
1.1 5 1 0
OCHOBHBIX pa3/eoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubnnorexa [JOK
' peaxiuii https://m.edso00.ru/7f41a636
13 DNEKTPOIUTHYECKAs TUCCOLIUAIIHS. 3 1 1 bubnnorexa [JOK
' XHUMHUUYECKUE PEAKLUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Uroro no pazgeny 17
Pa3znen 2. HemeTasIbl M HX cOeTMHEHHUS
51 OO0mras XxapakTepucTUKa XUMHUUECKIX 4 0 1 bubmuoreka [IOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mast XxapaKTepUCTHKA XUMHYECKIX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 0 0 bubmmorexa LIOK
' PYTHBL. L-6p https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, pochop u ux 7 0 1 bubmmorexa LIOK
' PYHHBL ’ P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX i OK
2.4 aneMeHToB |VA-rpynnsl. Yriepon u 8 1 2 noimorexa

KPEMHUU U UX COCIUHECHUS

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
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Hroro no pazneny

Pa3zgen 3. MeTa/iIbI M X COCTUHEHU S

25

. bubnnorexa [{OK
31 Obmme cBoicTEa METALIOB 4 https://m.eds00.ru/7f41a636
. bub6nmoreka [IOK
3.2 Baxkueiire Metayuibl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f412636
Htoro no pazneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 bubnnorexa [JOK
' B p https://m.edsoo.ru/7f41a636
Hroro 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

KaﬂennapHO-TeMaaneCKoe IJIAHUPOBAHUE 110 XUMHH

8 ki1ace

2023-2024 yueOHbIii roa

KosunyecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka KonrTpoabsubie IIpakTuueckue
n/n Bcero U3ydeHus o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
[Ipenmer xumuu. Pons xumuu B

1 ’KM3HM YeaoBeKa. Teia u BEeIecTRa. 1 0 0 bubmuorexa [JOK
dusnyeckue CBONCTBA BEIIECTB. 01.09.2023 | https://m.edsoo.ru/ff0d210c
ArperatHoe COCTOSIHUE BEILIECTB.

5 IlonsTue o MeTOgaX MO3HAHUA B 1 0 0 bubmuorexa [JOK
XUMHU 04.09.2023  https://m.edsoo.ru/ff0d227e
[TpakTuyeckas padora Ne 1
«3HAaKOMCTBO C XUMHUYECKOU MTOCYI0M,

3 npaBujaMud PaOOTHI B TAOOPATOPHUH H 1 0 1 bubmorexa HOK

P N P patop 08.09.2023  https://m.edsoo.ru/ff0d23dc
puéMbI 0OpaleHus ¢ 1Tab0PaTOPHBIM
000opyI0BaHUEM

4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 0 0 bu6mmoreka [IOK
pazneneHusi cMecen 11.09.2023  https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padbora Ne 2

5 «M3ydenne cmocoOoB pa3aesieHust 1 0 1 bubnuotexa [JOK
cmecel. [IpoBenenne o4nCTKH 15.09.2023 @ https://m.edsoo.ru/ff0d28c8
MIOBApEHHOM COMM»

ATOMBI 1 MOJIEKYJIBI. XUMHYECKHE
6 aneMeHThI. CHMBOJIBI XUMHYECKUX 1 0 0 bubmorexa HOK
) 18.09.2023  https://m.edsoo.ru/ff0d2be8
3JIEMEHTOB
7 CraproBasi JUarHOCTUKA 1 1 0 22.09.2023  bubmuoteka [JOK



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/ff0d2be8

https://m.edsoo.ru/ff0d2a6c¢c

8 [IpocTeie U C10KHBIE BELIECTBA. bubnnoreka [HOK
ATOMHO-MOJIEKYJISIPHOE YUEHUE 25.09.2023  https://m.edsoo.ru/ff0d2a6¢c

9 3aKOH MOCTOSIHCTBA COCTABA BEIIIECTB. 29.09.2023 bubmuoreka [JOK
Xumuaeckas hopmyia https://m.edsoo.ru/ff0d2d50

10 BaneHTHOCTH aTOMOB XMMHUYECKUX bubmuoreka [JOK
3JIEMEHTOB 02.10.2023  https://m.edsoo.ru/ff0d2eae

1 OrtHocuTenbHas aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca 06.10.2023  https://m.edsoo.ru/ff0d323c

12 MaccoBast 0J1s1 XUMHYECKOT'O bu6mmorexa [IOK
3JIEMEHTA B COEIUHEHUU 09.10.2023 | https://m.edsoo.ru/ff0d350c

13 Pacuérnr HOv dbopMyiaM XUMHYECKUX 13.10.2023 bubnnoreka [JOK
COCIMHEHU I https://m.edso0.ru/ff0d5708

14 KomunuectBo BemecTBa. Moib. bubmuorexa [JOK
Momnsipaas macca. 16.10.2023  https://m.edsoo.ru/ff0d5230
B3anmocBsI3p KOMMYECTBA MAacChl U Bu6morexa [JOK

15 4KCJIa CTPYKTYPHBIX €IMHULL 20.10.2023 https://m.edsoo.ru/Ff0d3a16
BelecTBa

16 DOU3NYECKUe U XUMUYECKUE SIBJIICHUS. bu6mmoreka [IOK
XuMudeckasi peaklus U e€ Npu3HaKu 23.10.2023  https://m.edsoo.ru/ff0d37fa

17 3aKOH COXpaHEHHUsI MacChl BEUIECTB. bubnunorexa [JOK
XUMUYeCcKHe ypaBHEHHUs 27.10.2023  https://m.edsoo.ru/ff0d3b88

18 Knaccugukanus XuMmuaeckux bubnnoreka [JOK
peakuuii (COeAMHEHUS, PA3I0KESHHUS) 06.11.2023  https://m.edsoo.ru/ff0d3f34

19 Krnaccudukanus XuMuueckux bubnnorexka [JOK
peakmuii ( 3amenieHus, oOMeH) 10.11.2023  https://m.edsoo.ru/00adb33c
O060061IeHre U cucTeMaTH3alus

20 3HaHui 1o TeMe «llepBoHavyanbHbIE bubmmorexa LIOK

13.11.2023  https://m.edsoo.ru/ff0d40c4

XUMHYECKHUE TTOHSITHI

21 Bo3ayx — cmech razos. CocraB bubnuoreka [IOK



https://m.edsoo.ru/ff0d2a6c
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Bo3ayxa. Kucimopon — siaeMeHT u 17.11.2023  https://m.edsoo.ru/ff0d448e
npocroe BemecTBo. O30H —

AJUIOTPOIHAS MOTUPUKAIIHS

KHCIIOpO/1a.

99 Haxoxnenue kuciopoia B mpupo/Ie. 20.11.2023 bubmuorexa [JOK
KpyroBopot kuciopoaa B mpupoe. https://m.edsoo0.ru/ff0d4290
DU3NYECKUE U XUMUYECKUE CBOKMCTBA

23 KHCJIOpoia (peakiuu TopeHue). bubmmorexa [JOK

24.11.2023  https://m.edsoo.ru/ff0d4614
Oxkcuapl
CriocoObl MostydeHus: KMUCI0po/ia B
24 71a00paTOPUH U MPOMBIIUICHHOCTH. bubmmorexa LOK
27.11.2023  https://m.edsoo.ru/ff0d497a
[Ipumenenune kucnopoaa
TemnoBoit 3¢ ekt xumMuaeckoit

o5 peakuuy, TEPMOXHUMHUYECKUE bubnuoreka [IOK
ypaBHEHUS, 9K30- U SHIOTEPMUUYECKUE 01.12.2023  https://m.edsoo.ru/ff0d4790
peakuuu
TonnuBo : yronaps 1 MeTaH.

26 3arpsi3HEHUE BO3/lyXa, YCUICHUE bubnmnoreka [JOK
MmapHUKOBOTO 3(pdekTa, pazpyiieHue 04.12.2023  https://m.edsoo.ru/ff0d4c4a
030HOBOTO CJIOSI
ITpakTuyeckas padora Ne 3 o Teme

97 «[lonyuyenue, cobupanue, bu6mmoreka [JOK
pacro3HaBaHUE ¥ U3YYCHHUE CBOWCTB 08.12.2023  https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/Ia »

78 KonrtponbHas padora Ne 2 3a nepBoe bubnnorexka [JOK
MOJIYyrOJiue 11.12.2023  https://m.edsoo.ru/00ad9ch2

29 Bomopon — anemeHT u npocToe bubnnoreka [JOK
BenecTBo. Haxoxenue B mpupone 15.12.2023  https://m.edsoo.ru/ff0d4dd0

30 du3znuecKre 1 XMUMHYECKHE CBOMCTBA bubnmoreka [JOK
Bogopoaa. Kucnorer u conm 18.12.2023  https://m.edsoo.ru/ff0d50d2



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4290
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CriocoOsl MoTydeHus: U IpUMEHEHUe

bu6mmorexa [IOK

31
BOJOpOAA 22.12.2023  https://m.edsoo.ru/ff0d4dd0
[IpakTrueckas padota Ne 4 o Teme

39 «[lonyuyenue, coOupanue, ) 25 122023 bubnmoreka [JOK
pacro3HaBaHuE U U3yUYEHUE CBOMCTB https://m.edsoo.ru/ff0d4f42
BOZIOPOJA »

33 ModnsipHblii 006EM ra30B. 3aKOH bubmumorexa [IOK
ABoraapo 29.12.2023  https://m.edsoo.ru/ff0d542e
Brruncienns o0béMa, KOJIMYECTBA

34 BEIIIECTBA ra3a M0 €ro U3BECTHOM bubmmorexa [IOK

Y 12.01.2024  https://m.edso0.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WA 00BEMY
Brruncnenus 006EMOB ra3oB 1Mo

35 ABHEHMIO PEaKIIUd Ha OCHOBE bubmmorexa [JOK
P "p . 15.01.2024  https://m.edsoo.ru/ff0d5708
3aKOHa 00BEMHBIX OTHOIICHUH Ta30B

36 duznuecKrue 1 XMUMUYECKHE CBOMCTBA bubnuorexa [JOK
BOJbl. OCHOBaHHUS 19.01.2024  https://m.edsoo.ru/ff0d587a
Bona kak pactBoputens. PacTBopbl.

HacwImenHbie 1 HeHACHIIICHHBIC Eu6 1IOK
nonmoTexa

37 .P .01.
pacTBOpbl. PacTBOpUMOCTH BELIECTB B 22.01.2024 https://m.edsoo.ru/F0d5bA0
Bozie. MaccoBas J1oJisi BElecTBa B
pacTtBope

Posb pacTBOpOB B IpUPOJIE U B JKU3HH

S biGorexa LIOK

PHpOZE. P pupoi 27.01.2024 = https://m.edsoo.ru/ff0d59e2
BoA. OxpaHa M O4YMCTKAa MPHUPOJHBIX
BOJI.

IIpakTuyeckas pabora Ne 5 o Teme

39 «[IpuroroBriieHre pacTBOPOB C bubnmoreka [JOK
onpeeaEHHON MacCOBOU JI0JIeH 29.01.2024 | https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBAY

40 [ToBTOpeHME 1 06001IIEHUE TIO TEME bubnmoreka [JOK
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«Kucnopoa. Bogopos. Boma» 02.02.2024  https://m.edsoo.ru/ff0d6342
Knaccudukanus HEOPTaHUYECKUX
coenunennii. Oxcuapl. Knaccudukanus
a1 OKCHJIOB: cojicoOpasyromue (OCHOBHEIE, bubmuorexa [JOK
KHUCJIOTHBIE, am(pOoTepHBIC) u 05.02.2024  https://m.edsoo.ru/ff0d664e
HeconeoOpasyromue.  Homenkmarypa
OKCHJIOB.
42 @Ou3nvecKkue U XUMHUUYECKHE CBOMCTBA bubmuoreka [JOK
okcu0B. [lomyduenne okcumoB. 09.02.2024  https://m.edsoo.ru/ff0d664e
. K
43 OOCC}II{:;;;;; émoun u Hea:ziimifzz bubmorexa LHOK
- p P . 12.02.2024  https://m.edsoo.ru/ff0d67ca
ocHoBaHus. HoMeHKIaTypa oCHOBaHMiA.
44 DOu3nIecKrue 1 XUMHUYECKUE CBOMCTBA bubmuorexa [JOK
ocHoBaHuil. [lomydyenne ocHOBaHUA. 16.02.2024  https://m.edsoo.ru/ff0d67ca
45 Kucnorel. Kiaccudukanmst  KUCIOT. bu6mmoreka [IOK
Homenknarypa KUcCIor. 26.02.2024  https://m.edsoo.ru/ffOdfee2
du3nuecknue M XHMHUYECKHE CBOMCTBA
bu6mmoreka [IOK
46 KHUCHOT. Psa aktuBHOCTH MeTaainoB H.
01.03.2024  https://m.edsoo.ru/ffOdfee2
H. bekeroBa. [TonyueHnue Kucior.
bu6mmoreka [JOK
47 . i.
Conn. Homenkciatypa coseit 04.03.2024  https://m.edso00.ru/00ad9474
48 qulziqecm/le u XI/IMI/I‘{eCIfI/Ie CBOICTBa 07.03.2024 bu6mmoreka [JOK
coueit. [lonmyuenue conen. https://m.edsoo.ru/ff0d4ddo
[TpakTrueckas padota Ne 6. Pemenue
49 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnmuotexa [JOK
«BakHeHmme Kaacchl 11.03.2024 @ https://m.edsoo.ru/00ad9b7c
HEOPraHUYECKUX COCAMHEHUII
50 I'eneTnueckas cBsI3b MEKy KilaccaMmu bu6mmorexa [IOK
HEOPTraHUYECKUX COCTMHCHHI 15.03.2024  https://m.edsoo.ru/00ad9a50
51 O60061eHre U cucTeMaTH3alus bubnmoreka [JOK
3HaHU# 110 TeMe "OCHOBHBIE KJIACCHI 18.03.2024 @ https://m.edsoo.ru/00ad9ch2
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HEOPraHWYECKUX COCAMHEHUMN"

IIepBbIe MIOIBITKU
KJaccuukanum XUMHUYECKUX
aneMmeHToB. [loHaTne o  rpynmax
CXOAHBIX 3JEMEHTOB (ILEIOYHBIE U

bubmuoreka [JOK

52 IIEJIOYHO3EMCIILHBIC MECTAJLJIbI, 05.04.2024 | https://m.edsoo.ru/00ad9ffa
raJIoreHbl, HHEPTHBIE Tra3bl). DIEMEHTHI,
KOTOpbIe  00pa3yioT  amdoTepHbIe
OKCHU/JIbI U TUAPOKCH/IBI.

[lepuoanueckuit 3aKOH.
[lepuonnueckas cucremMa XUMHYECKUX
anemenToB JI. WM. Menneneena.

53 Koportkonepuonnas u 08.04.2024 bubnnoreka [JOK
JUTMHHOIIEPUOTHAS bopMBI https://m.edsoo.ru/00ada52c
[Iepnonnueckon CHUCTEMBI
XuMuueckux — anmemenros [ .

Menneneesa
[Tepuoabt 51 TPYIIIIHL.

54 Ou3nyeckuii  CMBICT  MOPSIAKOBOIO bubnnorexka [JOK
HOMEpa, HOMEpPOB NEPHUOAA U TPYIIIBI 12.04.2024  https://m.edso0.ru/00ada52c
3JI€MEHTA.

55 Crpoenue atomoB. COCTaB aTOMHBIX bubnuoteka [JOK

snep. M3oronsl 15.04.2024  https://m.edsoo.ru/00ada342
DnekTpoHbl. CTPOEHUE ANEKTPOHHBIX
000J104€K aTOMOB TepBbIX 20
56 XUMHUYECKUX DJIEMEHTOB bubmorexa HOK
. 19.04.2024  https://m.edsoo.ru/00ada6bc
ITepunonnueckoii cucremst . H.
Meneneesa.
XapakTepucTrka XUMHUYECKOTO

57 3JIEMEHTa TI0 €ro TMOJIOKEHHUIO B bubmuorexa [JOK

[lepuonnueckoit  cucreme . . 20.04.2024  https://m.edsoo.ru/00ada824

Menneneena.
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3aKOHOMEPHOCTH HW3MEHEHHUs paauyca

58 aTOMOB XUMHYECKUX 3JIEMEHTOB, 1 21.04.2024 bubnmoreka [JOK
METAUINYECKUX W HEMETAJUIMYECKHX https://m.edsoo.ru/00ad9ela
CBOICTB 110 TPYIIIIaM U MEePUOIaM.
3nauenue [lepumonnueckoro 3akoHa u

o |t o o sismors 0%

A b yK . 22.04.2024  https://m.edsoo.ru/00ada96e
npaktuku. JI. 1. MenneneeB — y4éHbIin
Y TPaXKJIaHUH.
60 DIEeKTPOOTPULIATEILHOCTh ATOMOB 1 bubnnoreka [JOK
XUMUYECKUX IJIEMEHTOB 26.04.2024  https://m.edsoo.ru/00adaab8
61 [IpomexxyTounas arrecranus 1 bubnnorexa [HOK
KontponbHas pabota 29.04.2024  https://m.edsoo.ru/ff0d61c6
bu6mmorexa [IOK
2 nu 1
0 OHFAT RUMITTCCKad CBsh 03.05.2024 = https://m.edsoo.ru/00adac34
63 KoBaneHnTHas nosnsipHast XUMHYECKas 1 bubnuoreka [IOK
CBSI3b 06.05.2024  https://m.edsoo.ru/00adaab8
64 KoBanentHas HenossipHast 1 bubnnorexka [JOK
XUMHUYECKas CBS3b 10.05.2024  https://m.edsoo.ru/00adaab9
[ToBTOpenue u 06o0IIEHNE TTO TEME Eub 1IOK
nonmoTexa
. X 1 13.05.
65 «CtpoeHre aToMa. XUMUYIeCcKas 3.05.2024 https://m.edsoo.ru/00adbAg6
CBSI3b»
bubmuorexa [JOK
66 (CTemeH OKHCIeHIA 1 17.05.2024  https://m.edsoo.ru/00adae28
67 OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE 1 bubnuorexa [JOK
peakiuu 20.05.2024  https://m.edsoo.ru/00adb076
[Ipoueccol okucIeHUs U
68 BOCCTaHOBJICHUS. OKUCIIATEIH U 1 bubmorera [JOK
’ 24.05.2024  https://m.edso00.ru/00adb076
BOCCTAHOBUTEIHU
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME
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KasengapHo-teMaTnyeckoe IJIaHMPOBAHME 110 XUMHH
9 kJjacce

2023-2024 yueOHbIii roa

KoauuecTBO 4acoB

JJIeKTPOHHEBIE IU(POBLIE
Ne Kontpo | Ipakruu | [aramo P bp
Tema ypoka Jara o0pa3oBaTejibHbIE
n/n Bcero JbHBIE ecKue IVIany
dakTHyeckan pecypcbl
padoThI padoThI
Pa3nes 1. BemecTBO M XMMHYecKasl peakus.
Tloemopenue u yenybnenue snanuii OCHO8HbIX pazoenos Kypca 8 kiacca (4.)
[Tepnonnueckuii 3aKoH.
Ilepunoanueckas cucrema bubanorexa LIOK
pHOA 1 0 0 04.09.23 1

XHUMUYECKHX dJ1eMeHToB 1. 1. https://m.edsoo.ru/00adb59e
Menneneena.
Crpoenue atoma. 3aKOHOMEPHOCTH
B U3MEHEHHNH CBOMCTB XUMHUYECKUX 1 0 0 04.09.23 bubmmorexa LOK

B o https://m.edsoo.ru/00adb6b6
AIIEMEHTOB MEPBBIX TPEX MEPHUOIOB.
Crtpoenue BelecTBa: BUIbI Eu6 LOK

noJmoTeKa

XUMHUYECKON CBI3U. THIIEI 1 0 0 11.09.23

.. https://m.edsoo.ru/00adb7e2
KPUCTAITMYECKHUX PEHIETOK.
Krnaccudukanus 1 HOMEHKIIaTypa
HEOPTaHMYECKUX BEIIECTB. - LOK

HOIMoTEKA
XHUMHYECKHE CBOMCTBA BEIIECTB 1 0 0 11.09.23
m https://m.edsoo.ru/00adbac6
KJIACCOB HEOPTaHMYECKHUX
COCTUHEHUU.
I'eneTnueckas cBsI3b bub6anorexa [IOK
1 0 0 18.09.23 1
HEOPraHUYECKUX BELIECTB. https://m.edsoo.ru/00adbcb0
OcHoBHbIEe 3aKOHOMEPHOCMU XUMUYECKUX pearkyuti (44.)

Knaccudukanus XuMH4ecKux 1 0 0 18.09.23 bubmuoreka [JOK
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peaKLuii 10 pa3IudHbIM
pU3HaKaM. JK30- U
SHJOTEPMUYECKHE PEAKIIUH,
TEPMOXMMHUYECKUE YPABHECHHUS.

https://m.edsoo.ru/00adbcb0

[ToHsITHE O CKOPOCTH XUMUYECKOMN
peakuuu. [IoHATHE O TOMOT€HHBIX U
reTEepPOreHHBIX peakuusx. GakTopsl,
BIIUSIONINE HA CKOPOCTh
XUMUYECKOU peakuuu. Karamnus.

25.09.23

bu6mmoreka [IOK
https://m.edsoo.ru/00adbe9a

[TonATHE 0 XMMUYECKOM
paBHOBecuH. DAKTOPBI, BIUSIOLINE
Ha CKOPOCTh XUMHUYECKOU PEaKLIUH
Y IIOJIOKEHUE XUMUYECKOTO
paBHOBECHS.

25.09.23

bu6mmoreka [IOK
https://m.edsoo.ru/00adc28¢c

OxucauTenpHo-
BOCCTAaHOBUTEIIbHBIC PEAKIINH.
CocraBneHnue ypaBHeHUI
OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii ¢ UCMOIb30BaHUEM METO/1a
3JIEKTPOHHOTO OanaHca.

02.10.23

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

dnexmpoau

mu4ecKkas

ouccoyuayus. Xumuueckue

peakyuu 6 pacmeopax (84.)

10

Teopust 2NEKTPOITUTHYECKON
JUCCOLMALMU. DIEKTPOJIUTHI U
HE3JIEKTPOJIUTHL. KaTHOHBI.
AHMOHBI. MeXxaHn3M IUCCOLAAIINNA
BCIIECTB C pa3JIMYHBIMU BUAAMHU
XUMUYECKOU CBS3U.

02.10.23

bu6mmorexa [IOK
https://m.edsoo.ru/00adcd68

11

CunpHbI€ U cl1abble AIEKTPOJIUTHI.
CreneHpb UCCOMAINH.

09.10.23

bubmuorexa [JOK
https://m.edsoo.ru/00adcd68

12

Peakmun noHHOTO OOMEHA.
VYcnoBus npoTEKaHUs peakiui

09.10.23

bubmuoreka [JOK
https://m.edsoo.ru/00add448
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HOHHOr0 OOMEHa, IOJIHbIEC U
COKpaIllCHHbIE HOHHBIE YPaBHEHUS
peakiuii.
XUMHYECKHE CBOMCTBA KUCIIOT U
13 OCHOBAaHMH B CBETE npi:z[CTaBneHI/Iﬁ 1 0 0 16.10.23 bubnnoreka [HOK
00 3JIEKTPOJIUTUYECKON https://m.edso0o.ru/00add5d8
JIACCOITMAITHH.
XuMuyeckue CBoﬁCTBav OCHOBaHHI Bu6morexa LIOK
14 B CBETE Hpe,I[CTaBJ'Iej{I/II/I 00 1 0 0 16.10.23 https://m.edsoo.ru/00ae0d0a
AIEKTPOIUTUIECKON JUCCOLUALINH.
XuMHU4ecKue CBOﬁCT?a coJjie B Bu6miorexa LIOK
15 CBETe npeI[CTaBJIeHI:H/I 00 1 0 0 23.10.23 httos://m.edsoo.ru/00addsb?
3JICKTPOJINTUYECKON JTUCCOIHAITIH.
16 [TonsiTHE O THIPOSIU3E COJICH. 1 0 0 23.10.23 E:fsj?;lr?::iigrou/%m ddab2
WHCTpyKTaX MO TEXHUKE
6e3omacHoctH. [IpakTudeckas
17 paborta Nel mo teme: «Pemienue . ) . 071193 Bu6miorexa LOK
KCIICPHUMEHTAIBHBIX q. A1,
;af:nzlz HaljaH:JeI Heoprzasp?qecmx https://m.edsoo.ru/00add8b2
BEIIIECTB C MTOMOIIHIO
KaueCTBEHHBIX PEAKIINNA HA HOHBIY.
Pa3nen 2. HemeTasiibl U UX COeTUHEHMSI.
Obwas xapaxmepucmuxa xumuueckux snemenmos V1 A-epynnot I'anocenvi. (du.+ 1u. peszepsroco epemeni)
OO0mras XxapakTepuCcTHUKa rajJoreHOB.
o Oco0EHHOCTH CTPOCHHS aTOMOB, . . . 171193 BuGmorexa LIOK
XapaKTEePHBIC CTCTICHH OKHCIICHHUS. A1,
X IfMHqZFC) KH: fBzﬁ:TBaoHa rCIp;Mepe https://m.edsoo.ru/00addfe2
XJIopa.
19 XmopoBogopoa. CoJisiHast KHCIIO0Ta, 1 0 0 13.11.23 bu6mmoreka [IOK
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XUMUYECKHUE CBOWCTBA, ITOJIyYEHUE,
npuMeHeHue. JleicTBue XJjiopa u
XJIOPOBOAOPOJA HA OPraHU3M
YEeJI0BEKA.

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

Baxneiue xja0puibl U UX

bu6mmoreka [IOK

20 13.11.23
HaXO0XJEHUE B PUPO/IE. https://m.edsoo.ru/00ade104
Brrancnenus no ypaBHEeHUSIM
21 XUMHYECKHUX PEaKIIHii, €CIU OJTHO 90.11.23
U3 pearupyroumx BeIecTB 1aHO B
U30BITKE.
[TpakTiueckas paborta Ne 2 o reme
22 «[TomydeHne CoITHON KUCIOTHI 20.11.23 bubmorexa HOK
yi - _ ’ o https://m.edsoo.ru/00ade348
U3y4eHue e€ CBOMCTBY.
Obwasn xapakxmepucmuxa xumuueckux snemenmos V1A epynnot. Cepa u ee coeounenus. (6u.+ 1u. pesepsrnoco epemeni)
OO0m1as XxapakTepucTUKa JIEMEHTOB
23 VIA-rpynmel. OcobeHHocTH 97 11.23 bubnnoreka [JOK
CTPOCHUS AaTOMOB, XapaKTePHbIC o https://m.edsoo.ru/00ade64a
CTETIeHH OKUCIICHHUS.
CtpoeHne u GU3NIECKUE CBOWCTBA
MIPOCTBIX BEIIECTB — KUCJIOPOa U
24 cf bl. AJUIOTPOIIHBIE MOJII/I(P;)I/IKaIII/II/I 27.11.23 bubmmorexa LHOK
PEL P o https://m.edsoo.ru/00ade64a
KHUCTIOPOJIa U Cepbl. XUMUYECKHE
CBOMCTBA CEPHI.
CepoBo0pOI, CTPOCHHE,
25 @HZqu(J:IKEe u XI/II;/II/ILIGCKI/IG 04.12.23 bubmmorexa [OK
. o https://m.edsoo.ru/00ade802
CBOICTBA.
bu6mmorexa [IOK
26 o . 04.12.23
KCHIBL Ceph https://m.edsoo.ru/00adea28
27 CepHas kuciora, Gu3ndecKue u 111293 bubnnorexka [HOK

XuMHueckue cporictBa. Coiu

https://m.edsoo.ru/00adec8a
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CEpPHOM KHUCJIOTHI, KAUECTBEHHAS
peaknus Ha cynb(haT-uoH.
Haxoxnenue cepsl u ee
COEMHEHUH B IIPUPOJE.

28

XVMHYECKUE PEAKLIUH, JICKAILNE B
OCHOBE IIPOMBIIIJIEHHOTO cr1oco0a
IIOJIy4EHUS CEPHOU KUCIIOTBI.
[Ipumenenne. Xumuueckoe
3arpsI3HEHUE OKPYIKAIOLIEH CPebl
COEMHEHUSIMH Cepbl, CIOCOOBI €ro
IIPEIOTBPALLCHUS.

11.12.23

bubmuorexa [JOK
https://m.edsoo.ru/00adec8a

29

Pemenne 3aJa4 Ha BbIYUCIICHUC
MacCOBOH JI0JIM BbIXOJa MPOAYKTA
pEaKIHH.

18.12.23

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2

Obwas xapakxmepucmuxa xumuueckux snemenmos NVA-epynnol. Azom, ¢pocghop u ux coeounenus. (74.)

30

OO01mas xapakTepuCTHKa SJIEMEHTOB
VA-rpynnsl. OcoOeHHOCTH
CTPOCHHUSI aTOMOB, XapaKTEPHbBIC
CTCIICHHU OKHMCIICHUS. A30T,
pacrpocTpaHeHue B MPUPOJIE,
bu3HYecKue 1 XUMHIECKIE
cBoiicTBa. KpyroBopor a3ora B
pUpPOJIE.

18.12.23

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

31

AMMHuak, ero ¢puznueckKue u
XMMHYECKHE CBOMCTBA, MOJyYEHUE
u npuMeHenue. Colu aMMOHUS, UX
¢du3nueckrue 1 XUMHUYECKHE
CBOICTBa, IPUMEHEHHUE.
KauecTBeHHas peakuysi Ha HOHbI
AMMOHHMSI.

25.12.23

bu6mmorexa [IOK
https://m.edsoo.ru/00adf004

32

[IpakTuueckas padora Ne 3 o teme

25.12.23

bubmuoreka [JOK
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«HonyquHe aMMMakKa, I/I3y‘-ICHI/Ie
€r0 CBOMCTBY.

https://m.edso0.ru/00adf180

33

A30THas KUCII0Ta, €€ MOTyYeHHE,
bu3HYecKue 1 XUMHUIECKHE
CBOMCTBA.

0 0 15.01.24

bu6mmoreka [IOK
https://m.edso0.ru/00adf306

34

Hcnonb3oBaHre HUTPATOB U COJICH
aMMOHHUS B KQU€CTBE MUHEPATbHBIX
ynoopeHuit. XuMu4eckoe
3arpsi3HEHUE OKPYKAIOIIEH cpebl
COCIMHEHMSIMH a30Ta.

0 0 15.01.24

bu6mmoreka [IOK
https://m.edso0.ru/00adf518

35

docdop, aoTpoIHbIe
Moaudukauu Gocdopa,
bu3nvecKue 1 XUMHUYECKHIE
cpoiictBa. Okcup pocdopa (V) u
docdopnas kuciora, pusndeckue u
XMMHYECKHE CBOMCTBA, MOJyYEHHUE.

0 0 22.01.24

bubmuorexa [JOK
https://m.edsoo.ru/00adf68a

36

Hcnonb3oBanue pocdatos B
Ka4eCTBE MHUHEPAIBHBIX
yI0OpeHMil.

0 0 22.01.24

bubmuorexa [JOK
https://m.edso0.ru/00adfc20

061/1/;61}1 xXapakmepucmuKka XuMu4eCKux 3J1emMeHmoes

IVA — epynnut. Yenepoo u kpemnuii u ux coeounenus. (8u. + lu. pezepsrnozo epemeni)

37

OO0m1as XxapakTepucTHUKa JIEMEHTOB
IVA rpynmnsl. Oco6eHHoCTH
CTPOEHUS aTOMOB, XapaKTepHbIE
CTETIEHU OKUCIICHUS.

VYraepon, aluIOTpOIIHbIE
MOJU(PHUKALIMH, PACIPOCTPAHEHHUE B
npupoje, Gu3nYecKue u
XUMHUYECKHE CBOMCTBA. ACOpOIHs.
Kpyrosopor yrieposa B nmpupoe.

0 0 29.01.24

bu6mmoreka [JOK
https://m.edsoo.ru/00adfd9c

38

Oxcunpl yraeposa, ux pusnueckue
1 XUMHYECKHE CBOMCTBA, JCHCTBHE

0 0 29.01.24

bubmuoreka [JOK
https://m.edsoo.ru/00adfebe
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Ha JXUBBIC OPpraHU3MBbI, ITOJTYUCHUC
U IIpUMEHEHHUE. DKOJIOTHUECKUE
Ipo0JIEMBI, CBSA3aHHBIE C OKCHJIOM

yriepona (1V).

39

VYrosbHas KUCI0Ta U €€ CONU, UX
¢du3nUecKkrue 1 XUMHYECKHE
CBOMCTBA, ITOJIy4YEHUE U
npuMeHeHue. Mcnonb3zoBanue
KapOOHATOB B OBITY, METUIIMHE,
IPOMBIIIJICHHOCTH U CEJIbCKOM
XO0341CTBE.

05.02.24

bubmuorexa [JOK
https://m.edso0.ru/00ae006¢c

40

[IpakTuueckast padora Ne 4 o Teme
«lonmydeHnue yriieKucioro rasa.
KauecTtBeHHas peakuus Ha
KapOOHAT-HOHBI».

05.02.24

bu6mmoreka [IOK
https://m.edsoo.ru/00ae027¢e

41

[lepBoHauabHBIE TOHATHUS 00
OpPTraHUYECKUX BEIIECTBAX KaK O
COEIMHEHUSX yIiepoa.
[TpupoaHbIe HCTOYHUKH
YTJIEBOAOPOAOB, MPOJYKTHI UX
nepepadoTKH, UX POJIb B OBITY U
IPOMBIIIJICHHOCTH.

12.02.24

bu6nmoreka [JOK
https://m.edsoo.ru/00ae054e

42

ITonarue o 6MOIOTHYECKN BaXKHBIX
BEIIECTBAX: KHUPaAX, OeNKax,
YIJIEBOAAX — UX POJIA B )KU3HU
yesnoBeka. MaTepuanbHOe €IUHCTBO
OpFaHI/I'-IeCKI/IX 158 HGOpI‘aHI/I‘—IeCKI/IX
COCTUHEHUN.

12.02.24

bu6mmoreka [JOK
https://m.edsoo.ru/00ae3de8

43

Kpemnuii, ero puznueckue u
XUMHYECKHE CBOICTBA, ITOJIy4EHHE
u npumeHenue. CoelnHeHUs

19.02.24

bubnmoreka [JOK
https://m.edso0.ru/00ae080a
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kpemHus. OO1Me npeacTaBiIeHus
00 okcune kpemuus (1V) u
KpeMHUEBOU kuciore. CUIMKATHI.

[TpakTuueckas padota Ne 5.
Pemenue sxcriepuMeHTaIbHBIX

bu6mmoreka [IOK

44 3a1a4 110 Teme «BaxkHeimme 0 1 19.02.24 https://m.edso00.ru/00ae0bf2
HEMETaJUIbl U UX COCTUHCHUS
KonTponbHas padora Ne2 1o Teme
45 «Ba;xII){eﬁmHe I:IeMeTanan U UX 1 0 bubmmorexa LIOK
https://m.edsoo.ru/00ae0el8
COCTMHCHUS.
Pa3zgen 3. MeTa/ILI M X COeIUHEHMUS.
Obwue ceoticmea memannos (4u.)
OO01mas xapakTepUCTHKA
XHMHUYECKHX DJIEMCHTOB —
METaJJIOB Ha OCHOBAaHUHU UX
nostoxkenus B [lepnoanaeckoit
46 CHCTEME XMMHUYECKUX AJIIEMEHTOB 0 0 96.02.24 bubnuotexa [JOK
J.. MeHnzeneeBa u CTPOCHUS https://m.edso0.ru/00ae103e
atoMoB. CTpoeHHE METaJIOB.
Meramnudeckas CBs3b U
MeTaJlJINYecKast KpucTajindeckas
pernieTka.
<D1/13vnqec1cne 1 XUMUYECKHE BuGmiorexa LIOK
47 eROMCTEA METAIIOB. 0 0 26.02.24 https://m.eds00.ru/00ae115
DNEKTPOXUMHUYECKHUHA PSiT 6
HaINpsHKCHUH METaJIJIOB. -
O61mue crocoOb! MOTyYeHUs Bu6miorexa LIOK
48 0 0 04.03.24 https://m.edsoo.ru/00ae115
METaJIOB. 6
49 | [lowATHE O KOPPO3HII METALIOR, 0 0 04.03.24 Bubmorexa [TOK
OCHOBHBEIE CITOCOOBI 3alIUTHI OT
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koppo3un. CIUIaBbl U UX MPUMCHECHHE B https://m.edsoo.ru/00ael15
OBITY. 6
Baoicnetiwue memannwt u ux coeounenus. (16u.)
[Ilenounble METAIIIIBI: TTOJI0KEHUE B
[Iepuoaunueckoii cucreme
XHMHYECKHX daeMeHToB JI. 1.
MenneneeBa, CTpoeHHE I/II)[( aTOMOB bubmmorexa LIOK
50 ’ ’ 1 0 0 11.03.24 https://m.edsoo.ru/00ael4b
HaxO0JXKJICHHE B IPUPO/IC. 5
duznyeckue U XUMHYECKUE -
CBOMCTBA (HA IPUMEPE HATPUS U
KaJIust).
OKcCHUJIbI U TUAPOKCHUIBI HATPUS U bu6mmoreka [IOK
51 Kajus. [IpuMeHeHne EeT0YHbIX 1 0 0 11.03.24 https://m.edsoo.ru/00ael4b
METAJUIOB U UX COCIUHEHNUN. 2
IllenoyHo3eMeIbHBIC METAILIBI
KaJIbIIMi 1 MarHui: IOJIOKEHUE B
Ilepuonuueckoi cucreme
59 XUMU4eckux snemeHTon J[.U. 1 0 0 18.03.24 bubnuotexa [JOK
MemieneeBa, CTPOCHHE UX aTOMOB, https://m.edso0.ru/00ae15e8
HAaxXO0XJIEHHE B MPUPO/IE.
dusznueckue U XUMHYECKUE
CBOMCTBA MarHui U KaabIIus.
53 Baxkuelinme coeTMHEHN KAJILINA 1 0 0 18.03.24 bu6mmorexa [IOK
(OKCHI, THAPOKCHI, COJIB). https://m.edsoo.ru/00ae15e8
JK&cTKoCTh BOJIBI M CIIOCOOBI €€ bubmorexa LIOK
54 1 0 0 08.04.24 https://m.eds00.ru/00ae188
yCTpaHEHHUS. 5
[IpakTraeckas padbora Ne 6 o Teme
55 «}II)(éCTKOCTL BOIZ[H A METOILI €€ 1 0 1 08.04.24 bubmorexa HOK
https://m.edsoo.ru/00aelae8
YCTpaHEHUS».



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8

AJTFOMUHHI: TT0JI0KEHHUE B
IIepnoanueckoii cucreme
XUMHUYECKHX 3JieMeHTOB [[. 1.

bubmuoreka [JOK
56 MenieneeBa, CTpoeHUE aTOMa, 15.04.24 https://m.eds0o.ru/00ae1c64
HAXO0XJICHUE B TIPUPO/IC.
OuznyecKkue 1 XUMUIECKHE
CBOICTBa aJTIOMUHUSL.
AmdoTepHbIe CBOICTBA OKCHIA U bubmumoreka [IOK
57 15.04.24
THJPOKCH/IA ATFOMUHHSI. https://m.edsoo.ru/00aelc64
JKene3o: nonoxxexnue B
Ilepuonnueckon cucreme
XUMUYeckux snemeHTon J[. . bubnuorexa [JOK
58 MemeneeBa, CTPOCHHE aTOMA, 22.04.24 https://m.edsoo0.ru/00ae1d8
HAXO0XJICHUE B IPUPO/IE. 6
Ou3nyecKue 1 XUMUIECKHE
CBOIICTBa Kenesa.
[TpomMexxyTouHast aTTecTarus. bubmmoreia LIOK
59 22.04.24 https://m.edsoo.ru/00adb33
KonTponbhas pabota. c
OKCHJIBI, THIAPOKCHJIBI B COJTU
60 menefa (1 gf: COCT):lB CBONCTBA U 29.04.24 bubnuorexa LIOK
’ https://m.edsoo.ru/00ae35e6
MOJTyueHUeE.
OKCHJTBI, THIPOKCHJIBI B COJTH
61 xenesa (111) ux cocras, cBoO¥CTBA U 29.04.24
MOJTy9YCHUE.
[TpakTuyeckas padora Ne 7.
62 Pemenne sxcriepruMeHTABHBIX 06.05.24 bubnnorexka [JOK
3aj1a4 1o reMe «Baxueimue https://m.edso0.ru/00ae3de8
METAJIIBI U MX COCTMHEHUS
63 Beluncnenus no ypaBHeHUSAM 06.05.24 bubnuoreka [IOK

XUMUYECKUX PEaKIIUi, €CITH OJIUH

https://m.edso0.ru/00ael75
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U3 PEAareHTOB JJaH B U30BITKE WU
COJIEPKUT IpUMecH. Brruncnenus
MacCcOBOH J0JIM BBIX0J1a IPOAYKTa
peaxkuu.

[en)

64

O000111eHrE U CUCTEMATU3ALMS
3HaHUU 110 TeMe: «MeTalibl U uX
COEIUHEHUA.

13.05.24

65

Kontposbnas padora Nod o teme
«BaxHeimre MeTaiIbl U UX
COCITUHEHUS.

13.05.24

Pa3znen 4. Xumus u okpyxaounias cpeaa.

Bewecmea u mamepuanvt 6 scusnu uenosexa (3u.)

66

BemectBa u Mmatepuaisl B
MIOBCE/IHEBHOM JKHU3HU YEJIOBEKA.
be3onacHoe ncnonab3oBaHue
BEIIECTB U XUMUYECKHUX PEaKIHii B
obITy. [lepBas momo1p mpu
XUMHYECKHUX 0KOTax U
OTpaBJICHUSIX.

20.05.24

bu6mmoreka [IOK
https://m.edso0.ru/00ae3f50

67

Ponp xumuu B pemieHnn
HKOJIOTMYECKUX MPOOIIEM.

20.05.24

bu6mmoreka [IOK
https://m.edso0.ru/00ae427
0

68

XUMHUYECKOE 3arpsi3HEHUE
OKPYKaIOIEeH Cpebl.

23.05.24

bu6mmorexa [IOK
https://m.edso0.ru/00ae427
0

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68
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