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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOIO 001Iero o00pa3oBaHUs
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 KOHLEMIIUU MPernogaBaHus y4eOHOro npeamMera « XuMus)
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOy4eHHMs, BOCHHTAHHS M PpPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4EOHOIro
npeaMera, yCTaHABJIMBAET 00s3aTeNbHOE IpEeIMETHOE CoJIep KaHHUe,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh  U3YYEHUS] XUMHM C Y4€TOM  MEXIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO O0Opa3oBaHus, a TakKe TpeOOBaHMM K
pe3yabTataM o0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs peAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH OOYyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY>XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MaTepPUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, DSHEPrETHUECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCUT BKJIaJ] B (DOpPMUpOBAHUE MBIIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCEHEBHOM XM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEMU(UKON HAYYHOTO MBINIICHUS, 3aKIaJbIBAET OCHOBBI
L[EJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPObI U YEJIOBEKA, SBIISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO--HAYYHOU rpaMOTHOCTH O0y4aroNInuXcs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K UEJIOBEKY, BHOCUT CBOM BKJIaJ B KOJOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKH XMMHUH Ha ONPEIEIEHHOM JTare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUH
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUU CPOpMHUpPOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCJIEA0BATEILHOTO PA3BUTUS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEICTABICHUN
Pa3HOrO YPOBHS:

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

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

— YYEHHS O CTPOCHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpEeACTaBICHUM 00 JIEKTPOJIUTHYECKONW JTUCCOIMAIMKM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyYCHHS
M3y4aeMbIX BEIIECTB.

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

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMUYECKON HayKH Kak OOJIAaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbl XHUMHUYECKHUX
3HaHUU — BaXHEUIINX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETHUECKHUX MOJIOKECHHM,
JOCTYITHBIX 00OOIICHW MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAYKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PEaKIuii, B (OPMUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHHUN U
UX TPUMEHEHUU 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:

— (¢GOopMHUpOBaHHE WHTEIICKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOW K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIMMCS YCIOBHAM KU3HU;

— HampaBJIEHHOCTh OOy4YeHUSI HA  CHUCTEMaTHYECKOE MPUOOIICHHE
oOy4JaronmMxcss K CaMOCTOSATEIbHON IO3HABATEbHOM JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOLINX YHUBEPCAJIbHOE 3HAUYEHUE MAJis
Pa3UYHBIX BUJOB IE€ATEIbHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHATIBHOW U €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYXaIOIEr0 MHpA, MCIHOJIb3Ysd 3HAHUS W OMbBIT, MOJIyYCHHbIC MPU H3YYECHUU
XUMHH, TPUMEHITh WX TPU PEHICHHH Mpo0JeM B TOBCEAHEBHOW JXU3HH U
TPYAOBOU JIESATEIBHOCTH;

— ¢opmHpoBaHHEe y OOy4YalOIIMXCAd TYMAHUCTUYECKUX OTHOILECHUM,
NOHUMAaHUSl LEHHOCTU XUMHUYECKUX 3HAHMM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1EJIecCO00pa3HOro TOBEAEHUST B OBITY WU TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOJTHON CPEIBI;

— pa3BUTHE MOTHBAllMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGuiIsl U HANPaBICHHOCTH JATbHEUIIETO
oOyueHus.

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



COAEPXKXAHUE OBYUEHUA

8 KUIACC

ITepBoHayaIbHBIE XUMHYECKHE OHATHSA

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemecTs. [loHsaTHE O MeTOAax IMO3HAHMS B XMUMHMM. UHMCTBIE BEIIECTBA U CMECH.
Crioco0bl pa3aeneHus: CMeceil.

ATOMBI M MOJIEKYJIBl. XHMHYECKHE 3JeMEHThl. CHMBOJIBI XUMHYECKHX
aneMeHTOB. [IpocTbie U ClOXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BaJeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENIbHAs aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYISIpHAs Macca. MaccoBast 40 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosb. MonsipHas Macca. B3auMocCBsI3b KOIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX e€AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COEUHEHUH.

du3nyeckre U XMMUYECKUE SIBJICHUS. XUMHUYECKAsl PEaKIUs U €€ MPU3HAKY.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYeckue ypaBHeHus. Krnaccudukarms
XUMUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMMUYECKOHM MOCYIOH, MpaBWiiaMyu paboThl B Jaboparopuu u
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTIEHUE U KOHJEHCAIUsl BOJbI) U XMMHUYECKHX (TOpEHHE CBEYM, NMPOKAIUBAHUE
MEJTHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUI, HAOMI0ICHUE U
ONMKMCAHWE NPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCH]IA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xkee3a ¢ pactBopoM conu meau (1),
U3y4eHHE CMOCOOOB pa3JelieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIapUMBaHUeE, AUCTWLIALUSA, XpoMaTtorpadusi, IpOBEACHHE OUUCTKH IMOBAPEHHON
COJIM, HaONIOAEHWE W  ONUCAaHUE  Pe3yJbTaTOB  MPOBEIEHUS  OIIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(ILIapOCTEPKHEBBIX ).

Ba:xkueiiye npeacTaBUTEIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — 3nmeMeHT W mpocroe
BenlecTBo. HaxokneHue kuciaopoga B HpUposie, (PU3MUECKHE U XUMHYECKHE
cBoiicTBa (peakuuu ropenusi). Oxcuabl. Ilpumenenune xkucinopoaa. CrocoObl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TemnoBoit 3¢p(}eKT XUMHUECKON peaklud, TEPMOXUMHUYECKHE YpaBHEHHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopona B
npupoae, GU3MYECKHE ¢ XHUMHYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

dusnyeckue cBoucTBa BOAbBl. Boma kak pactBoputrenb.  PacTBOpHI.
HacepileHHble ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Ponp pacTBOpoB B IpUpOZiE€ U B KU3HU 4eloBeka. KpyroBopor BoAbI B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  cojeoOpasyroniue  (OCHOBHBIE, KHUCIOTHbIE, aM{(pOTEpHBIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
cBoMcCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcunoBanus. Knaccudukanuss ocHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHuA. HoMeHknatypa ocHoBaHni. PU3MYECKHE W XHUMHYECKHE CBOMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxarnus kucnor. Homenknarypa kuciot. dusndeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa coseil. @U3NYECKUE U XMMHUYECKUE CBOMCTBA COJICH.
[lonyuenune cosen.

['eHeTnueckas CBSA3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEIECTICHHUE COICPKaHUs KUCIOpOoAa B BO3AYyXe€, MOJyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOI0ICHUE
B3aUMOJICCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHHUS U
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojopona ¢ okcuaoM meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAOIIOJCHHE OOpa3IOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEIOBAaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBUE BOABI C METAILUIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPHAJIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB 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
COECTUHEHUI».

IMepuoauueckui 3axkoH u Ilepuognueckass cucremMa XUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETLHO-BOCCTAHOBUTEILHbIE PEAKIMHU

[lepBble TOMBITKK KiIacCCU(PUKAIMK XUMUUYECKUX 3JeMeHTOB. l[loHsithe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE U MIECJTOYHO3EMEIbHBIE METAILIBI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[Tepunonnueckuit 3akoH. [lepuonnueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Tepuonnueckoii cucrembl xumuueckux 3nemMeHToB [[. . Menneneesa. Ilepuoas
u rTpynmbl. DOu3nyeckuil CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEpPUOAA U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oromnel. DnexkTtponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoit cucremsl J[. M. MenneneeBa. XapakTepuCTUKAa XUMHUYECKOIO
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 [leprnoanueckoro 3akona u [leppoandeckoil CUCTEMbI XUMHYECKHUX
DJIEMEHTOB Ul pa3BuUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€Hbli U
IpaKIaHUH.

Xumudeckas CcBsa3b. KoBajieHTHast (TOJisipHass W HEMOJISIPHAs)  CBSI3b.
DJIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHus.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
IUAPOKCUIA LHMHKA C pPAacCTBOPAMHM KHUCJIOT M IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHus, COCAUHEHNUS ).

Mescnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBIISIETCS 4Y€pe3 MHCIOJIb30BAaHUE KaK OOIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

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

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIMYUHBI, €TUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE3/1b1, COTHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

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

9 KIIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3akoH. [leproguueckas cucremMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbUs U HUX
COCMHCHUM B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIITUYECKHUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIUYHBIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukaiys XuMAYeCKUX peakiuii Mo pa3aTudHbIM MMPU3HAKAM (TI0 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIroBomMy 3ddekrty, Mo
W3MEHEHUIO CTENEHEeW OKMCJICHUS XMMUYECKHX AJIEMEHTOB, IO 0OpPaTUMOCTH, IO
YYaCTHIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX M TeTepOTeHHBIX
peakuusax. Ilonsatue o karanuse. I[loHsATHE O XUMUYECKOM paBHOBECUU. DaKTOPHI,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMKM,  AJICKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBneHue  ypaBHEHUU



OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMil C  HUCIOJb30BaHUEM METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMH4eckoil csizu. CteneHp auccounanuu. CUIIbHbBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIICKTPOJIUTHUCCKOMN
nuccounanuu. KauectBeHHbIe peakiii Ha HOHBL. [[OHATHE O THAPOIINU3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJCIISIMU KPUCTALIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW pEaKIuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pacTBOPOB BEHIECTB, IMpOLEcCa JUCCOIMAIMU KHCIOT, IIEJIOYEed U COJieH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  TMPOTEKaHUs  peakiuii  HOHHOrO  OOMEHa
(oOpazoBaHme oOcaaka, BBIJICICHHE Ta3a, OOpa30BaHHWE BOABI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3fioKEHUs, COSTUHEHMs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEakiuid Ha HOHBI, pelICHUE
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XWMHYECKHE CBOWCTBA Ha MOpUMEpe  XJiopa
(B3auMOAEICTBHE C MeETaJUlaMH, HEMETajulaMu, IIejo4aMu). XJIIOPOBOJOPO/I.
ConsiHasi KUCIIOTa, XUMUYECKHE CBOICTBA, MOJy4YEHHE, MpUMEHEHue. JlelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M 4YeJoBeKa. BakHeWIme XJIOpUIbl U UX
Hax0XJICHUE B MPUPOJIC.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HPU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMUYeCKue cBorcTBa. OKCHUABI CEpPbl KAaK MPEACTABUTENIN KHUCIOTHBIX OKCHIOB.
Cepnass kuciota, (Quanueckne © XUMUYECKHE CBOHCTBa (oOmme Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XUMHUYECKHE pPEaKIlnu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLUs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE IOXKIH,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEA0TBPAIICHHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHUE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkre u XMMHUYECKHE CBOMCTBA, ONyyeHue U npuMenenue. Coian aMMOHuS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOMcTBa (0OOLIME Kak TMpPEACTaBUTENS Kjacca KHUCIOT M cHeuuduueckue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHMHEpAJIbHBIX
yno0peHnil. XuMUYeCcKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapaKTEpHbIE  CTEIEHH  OKHUCIEHHUS.  YTJEepokd,  auIOTPOIIHbIE
Moau(puUKalMM, pacIpoOCTpaHeHWEe B MNpUpoae, (U3MUECKHMEe U XUMHUYECKHUE
cBoicTBa. Ancopbuus. Kpyrosopot yriepona B npupone. Okcuabl yriepoja, ux
¢u3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyY€HUE U MPUMEHEHHE. DKOJIOTMYecKue MpoOJeMbl, CBA3aHHBIE C OKCHUIOM
yraepona (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayabHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
NPOAYKThl WX mepepaboTku (O€H3WH), UX POJb B OBITY M IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEILIECTBAX: )KHpax, OeKax, yriieBogax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero ¢usnueckue M XUMHYECKHE CBOWCTBA, IMOJIy4YEHUE U
npumenenne. CoenuHeHHs KpeMHusi B mpupozge. OOmume mnpeacraBieHusi 00
okcunie kpemuust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BAaHUE B
ObITYy, B IIPOMBILUICHHOCTU. BakHeWIlMe CTpOUTENbHbIE MaTepHaIbl: KepaMUKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobaembr 6€30macHOro0 MCIOIb30BaHUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpa)XKaromme (PU3NUYEeCKHe M XUMHYECKHE CBONCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEPHAIOB), HaOIIOICHNE TIpoliecca OOYIJIMBaHuUs caxapa IoJ JeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIIOTHI, MPOBEAECHUE KAUECTBEHHON peaklMK Ha Cyab(dar-
MOH U HaOJIOJeHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3HUYECKUMU
cBoOiicTBaMM a3oTa, (ochopa W HX CcOeOIUHEHUH (BO3ZMOXXHO HCIOJIb30BAaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX MPOTEKAHMUsI, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO
(BO3MOXHO WCIIOJIb30BaHNE BHJIEOMATEPHUAIIOB), U3y4eHHUe Moelen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpaduta, QyiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
yCTPOMCTBOM NpPOTHBOTa3a, MOJIydeHHe, COOMpaHue, paclio3HaBaHUE U W3Y4YECHHE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKUMEH CHUJIMKATHONM TPOMBIIIJIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO01mmast xapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux mnosiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U
MenneneeBa u cTpoeHus: atoMoB. CTpO€HHE MeETaUIOB. MeTtandeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
ciocoObl mosydeHus MeTtaioB. [loHsTHE O KOPpPO3UM METaIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X NMPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoamyeckon cucreme XMMHYECKHX
anementoB /. M. MenaeneeBa, CTpO€HHE MX aTOMOB, HAaXOXKJIECHHE B IIPUPOJIE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U



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

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuognueckon cucreMe xumuueckux aneMeHToB JI. 1. MenneneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TTo10)keHre B [leproindeckoil CuCTeMe XUMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoeHHE aroma, HaxoXxJAcHUE B mnpupoaec. Dusznmyeckue 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  METAIOB  (BO3MOKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCIIOJIb30BAaHWE  BHJICOMATEPHAIIOB), TMPHU3HAKOB  IPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a7a4 1Mo TeMe «Baxknenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

Bemectsa u Marepuanbl B IIOBCEIHEBHOM XHU3HM YEJIOBEKA. be3ormacHoe
WCIIOJIb30BaHME BEILIECTB M XMMHMUYECKUX peakiuil B ObITy. IlepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

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

Xumuyeckuui IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBJSIFOIIMXCS CUCTEMHBIMHU JJISi OTJENBHBIX MPEIMETOB
€CTECTBEHHO--HAy4YHOTO IIHKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOIbI, PAAUOAKTUBHOCTb, MOJIEKYJa, 3JIEKTPUUYECKUI 3apsijl, MPOBOJHUKH,
MOJyTIPOBOJHUKU, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITHNIECKas
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, ITUTATEIbHBIC BEIIECTBRA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
M10JIE3HbIE UCKOIAaeMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMHU ILIECHHOCTSIMU, IPUHSTBIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOIMO3HAaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI O0YUYaIOIIUXCS.

JIMYHOCTHBIE  pE3yJbTaTbl  OTPAXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBATbCS CUCTEMOM IMO3UTHBHBIX ILIEHHOCTHBIX OPUEHTAaUUHd MU
pacIIMpEeHne OIIbITa ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTpuoOTHYECKOTr0 BOCTIUTAHNS:

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIEIWIO, TIOHUMAHHsS 3HAYECHUS XUMHYECKOM HAyKH B JKH3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTU BIIAJETh JAOCTOBEPHON MH(popMainuei o
IIEPENOBBIX JOCTH)KEHHMSIX W OTKDPBITUSAX MHMPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUS O COLUMAIBHBIX HOPMax M MPaBUJIAX MEXIMYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
NeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBINIOJIHEHUHU YYEOHBIX, [O3HABAaTEIbHBIX 3a/lay, BBINOJHEHUH XUMHUYECKHUX
HKCIEPUMEHTOB, CO3/1aHUU YUYE€OHBIX MIPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B IMpOLECCE OTOW Y4YEeOHOM EeATEIbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TOBEAEHUE M IIOCTYNKH CBOMX TOBAPUIIEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBHUI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKHM WU COCTaBISIOLINE
OCHOBY I TIOHUMaHUsI CYIIHOCTH HAYYHOM KapTHHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEIOBEKA C
MIPUPOIHOM CPEZIOH, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEIIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA MOJIyYEHHUE HOBBIX 3HAHUH I10
XUMHH, HEOOXOTUMBIE Ui OOBACHEHHUS HAOII0JAaeMbIX MPOIIECCOB U SBICHUM,
MO03HABATENIbHOM, MH()OPMAIIMOHHOW M YHUTATENbCKOW KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPOH, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYYCHHIO M TIO3HAHWIO, JF0003HATEIHHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTH JW3HW, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIPUSATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U PEaIbHOMN KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJTbHONU TPACKTOPUHU MPOJOTKEHU 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYeCKOTr0 BOCIIUTAHMS

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GbU3NYEeCKOMY U TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE I[EHHOCTU COOJIIOJACHUS
npaBuJ 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOIIEH IPUPOIHON CPENOU, IS ITOBBILICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIBTYpbl, OCO3HAHHUS TIJIO0AJIBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANIPEAMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX TMPEIMETax W TO3BOJISIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEILHOMY IUIAHUPOBAHHUIO W OCYIIECTBICHUIO Y4eOHOU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HaHUMU: PACKPBIBATh CMBICT XHUMHUYECKHX MOHATHU (BBIICIATh UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SBJIICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBS3M MEXIY OOBEKTAMH HU3Y4YEHUS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METanpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJIECNIN, UCIIOJIb3YEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMmylia W YypaBHCHHUE
XUMHUYECKON pPeakly — MPH PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUN BBISIBISATh U XapaKTEpU30BaThb CYIIIECTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHUE HaOoaaTh 3a XOJ0M Ipoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH U HHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB M ()OPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaABOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO HH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS  HMHPOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTHUBHOTO MCIIOJIb30BAHMS PA3JIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
npyrumu ¢popmamMu rpadyKu U UX KOMOWHAIUSMU,

YMEHHME HCIOJIb30BaTh M AHANM3UPOBATh B Ipouecce YydyeOHOH u
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHHKAaTHBHBIC YHHBEPCAJIbHBIC Y4eOHbIE 1eHCTBHA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JEATEIbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTaX; JeJIaTh NPE3EHTALUIO
pe3yJabTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbBHOM W MCCIENOBAaTEIbCKONW  JEATENBHOCTH  IPU  PELICHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U IPYTHE).

PerynsiTuBHbBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTD, BBIOUpaTh Hanbonee 3PPeKTUBHBIE CIIOCOOBI pelieHusl yUeOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pPe3yJibTaTa 3asBIICHHOW IIeJIM, YMEHUE
MCIIOJIB30BATh M aHAIIM3UPOBATh KOHTEKCTHI, IPEIAracMble B YCIOBUU 3aJaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBIE OOYYalOUIMMMCS HAy4HbIE 3HAHUS, YMEHHUS U CHOCOObI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIiy oOydenus B 8 kiiacce npeMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEMEHTa B COCTMHEHUH, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasl peakius, Kiaccupukaus peakiui: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiinm,
AIpO aToOMa, AJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS U HEMOJspHAs KOBaJCHTHasl CBSI3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(mporieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCHOJIb30BaTh XUMHUYECKYI) CHUMBOJUMKY IS COCTaBJIeHHs (popmy
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEIUHEHUM MO
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaTb cMbIciH [lepuomnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX DJIEMEHTOB OT MX mojiokeHus B llepuomuueckoit cucreme,
3aKOHOB COXPAHEHMsSI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mnobdoyHas noarpymnna (b-rpynmna)», mManbsie u
OONbIIME TIEPUOIBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB W 3aps siapa, 00IIee YUCIO AIICKTPOHOB
U PaCTIpEICIICHHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

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

XapakTepu3oBaTh (OMUCHIBATh) OOIME XMMHUYECKHE CBOWCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX IIPEBpAIllCHU B
Pa3INYHBIX YCIOBUSAX;

BBEIYHCIIATh 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;

MIPUMEHSATh OCHOBHBIC OIEpPAIlMH MBICTUTECIIBHON JEATCILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHUE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — JJIsi U3y4YeHUs CBOMCTB
BEIIECTB M XHUMHUYECKHX pEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHUEe, MOJCIHUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJYYECHHUIO W COOMPAHHIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAaCTBOPOB C OMNPEACIEHHON MaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHHUIO PACTBOPOB IMICIOYCH U KHUCIOT C MIOMOIIBI0 HHINKATOPOB
(;takmyc, dheHondraient, METUIOPAHXK U IPYTHE).

K xoHiy 00yueHus B 9 kjiacce npeaMeTHbIe pe3yJbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, aHHMOH, IPOCTOE BELIECTBO,
CJI0’KHOE BEIIECTBO, BAJECHTHOCTb, JJIEKTPOOTPULATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKas PeaKiusi, XUMUYeCKasi CBS3b, TEIIOBOU 3PdeKT
peakiuuu, MOJb, MOJSIpHBIM  00BEM,  pPAacTBOp,  AJIEKTPOJIHTHI,
HEDBJIEKTPOJIUTHI, JJIEKTPOJIMTUYECKAST IUCCOLMALUSA, PEAKIMH HOHHOIO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBecHE, oOOpaTUMble U



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEIb,  OKHCIEHWE H  BOCCTAaHOBJICHHE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3h (KOBAJICHTHAs, MOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU OHATHUSA MPU ONMCAHUU BEUIECTB U UX MPEBPAILICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIACCY CO€IMHEHUN 1o ¢dopmyiaM, BHJI XHUMHYECKOU
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 BEILECTBA;

packpsiBath cMmbIica [lepuonmueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIKCHIBATh W XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
pa3iuyath TMOHSITHS «rjaBHas mnoiarpynna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpymnma)», manbie u  OONbIIME TMEPUOABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHde HMX T0 JJICKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUI B
npejenax MajblX MEPUOJIOB U TJIaBHBIX MOATPYHN C YUYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIIUU
BEIIECTB, MO TEMIOBOMY 3P HEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEILIECTB, MOATBEPKIAs OMNHUCAHUE
NpuMepaMi MOJIEKYJISIPHBIX W HMOHHBIX YPAaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIATh YPABHEHUSI BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
1IEJIOYEN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIMN HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOU CBSI3M MEK/Ty BEIIECTBAMU PA3TMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MOCPEJICTBOM COCTABIICHHMSI DJIEKTPOHHOTO OajaHCca 3THX PeaKluid;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIBHYIO MOJICKYJIPHYIO U MOJIAPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOM  MOCyAod |
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaimieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEaKIMH, TOATBEPKTAIONINE  KAauyeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacTBOpPaX HEOPTAHMUECKHUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICTUTEIBHON JEATEeIbHOCTH — aHAJIH3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIMPOBAHNE, SKCIICPUMEHT (peaabHBIA M
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbIe IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 9 bubmuoreka [IOK

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

YyeoBeKa

12 BertectBa 1 xuumudeckue 15 1 bubnunoreka LIOK

' peaxiuu https://m.edso0o.ru/7f41837c

Hroro o pasneny 20

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

' 00 oKkcuaax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bubnmorexa LIOK

' Y COJISIX https://m.edso00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubmnoreka IIOK

' OCHOBAHUSIX https://m.eds00.ru/7f41837¢c
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmorekxa [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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

Ilepronnueckuii 3aKOH U

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

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubnunorexa LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Kontpoabnbsie IlpakTuueckue (wipp )
NMPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE 1 yroyOneHue 3HAaHUIA 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OCHOBHBIC 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' snementoB VIIA-rpymisl. [anores: https://m.edso0.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 aseMeHTOB VIA- mel. Cepa u eé 6 bubmmorexa [TOK
' TPYTIRL L€p https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYHHRL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepona u 8 1 2 bubmorexa [IOK
' . PYHIEL PO https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

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



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




HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpouabubie IIpakTuuyeckue
n/n Bceero H3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
[Ipenmer xumuu. Poiap XuMUM B KU3HU
1 yenoBeka. Tena u BemecTBa. XUMUS B 1 bubmmorexa [TOK
' B ' 05.09.2023  https://m.edsoo.ru/ff0d210c
CHCTEME HayK.
[TonsiTre 0 MeTOIaX MO3HAHUS B
5 xumun. uzndyeckue cBOKMCTBA 1 bubmuorexa [JOK
BEILECTB. ArperaTHoe COCTOSIHUE 07.09.2023  https://m.edsoo.ru/ff0d227e
BEIIECTB.
[TpakTrueckas padora Ne 1 «IIpaBuia
3 paboThl B 1a00paTOpUU U PUEMBI 1 1 bubnnorexka [JOK
oOpaitieHus ¢ 1abopaTOpHBIM 12.09.2023  https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEMY
Yucrtele BemecTna U cmecu. CrnocoObl
pasznenenus cmeceit JlaboparopHsie
a0O0ThI: U3yYEHHE CITOCOOOB
4 pa3 eHeHHHy:MCCCﬁ' C TIOMOIIIBIO 1 bubmmorexa [TOK
pasa ) B 14.09.2023  https://m.edsoo.ru/ff0d26ca
Maraura, GuiIbTpOBaHHE,
BBITIApUBAHUE, TUCTUIUIAIINS,
xpomarorpadusi.
[IpakTuyeckas padora Ne 2
5 «Paznenenue cmeceii (Ha mpumepe 1 1 bubmmorexa [JOK
! prMep 19.09.2023  https://m.edsoo.ru/ff0d28c8

OYHCTKH HOBE[pCHHOfI COJ'II/I)))



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

ATombl U MoJeKkyIbl JJabopaTopHbie

6 paboTHI: co3aHuE MOJIeTIEH MOJICKYJT bubmmorexa [JOK
21.09.2023  https://m.edsoo.ru/ff0d2a6c
(IIapocTepIKHEBHIX ).

7 XUMHUYECKHUe AJIEMEHTHI. 3HAK! bubmuorexa [JOK
(CMMBOJIBI) XUMHUYECKHUX 3JIEMEHTOB 26.09.2023  https://m.edsoo.ru/ff0d2be8

8 [TpocThie U ClIOKHBIE BEIIECTBA bubmorexa LHOK

28.09.2023  https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUCHUE bubmorexa LHOK

03.10.2023  https://m.edsoo.ru/ff0d2d50
3aKOH MMOCTOSIHCTBA COCTaBa BEIICCTB.

10 Xumnueckas popmyna. BaieHTHOCTD bubmmorexa [JOK

05.10.2023  https://m.edsoo.ru/ff0d2eae
ATOMOB XHMHYECKUX JIEMCHTOB

1 OTtHocuTeNnbHAs aTOMHAs Macca. bubnnoreka [JOK
OTHOCUTENBHAs MOJIEKYJISIpHAsI Macca 10.10.2023  https://m.edsoo.ru/ff0d323c
MaccoBast 1011 XUMHYECKOTO
JJIeMeHTa B coeIuHEeHUN. B3aumMocBs3b

12 KOJIMYECTBA, MacChl U YHClia bu6mmoreka [JOK
CTPYKTYPHBIX €JUHUI] BELIECTBA. 12.10.2023  https://m.edsoo.ru/ff0d350c
Pacuérel o hopMynaMm XUMHUIECKIX
COCTUHEHUH.

13 KonuuectBo BemiectBa. MoJib. bu6mmoreka [IOK
Monsipaas macca 17.10.2023  https://m.edsoo.ru/ff0d5230
Ou3NYeCKUe U XUMUYCCKHE SBIICHUSI.

Xumuyeckas peakuus JlaboparopHbie

14 paboThI: U3yUYEeHUE U ONHCAHHE bubnnoreka [JOK

¢u3nUecKux cBOMCTB 00pa3IoB 19.10.2023  https://m.edsoo.ru/ff0d37fa

HEOPTaHMYECKUX BEIIECTB,
HabmoIeHue pu3ndeckux (TUiaBIeHue



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

15

BOCKa, TassHUE JIbJ]a, pAaCTUPAHUE
caxapa B CTYIKE, KUTICHUE U
KOH/JICHCAIIUS BOJIbI) U XUMHUYECKUX
(ropeHue cCBEYH, MPOKATUBAHNE
MEJIHOU MPOBOJIOKH, B3aUMOJICHCTBUE
MeJia C KUCIOTOM) SIBJICHUM.

[Tpu3Haky U yClIOBUS MPOTEKAHUS
XUMUYECKHUX peakiuid JlabopaTopHbie
paboThl: HAOIIOIEHUE U OITUCAHHE
MPU3HAKOB MPOTEKAHUS XUMUYECKUX
peakuuii (pa3nokeHue caxapa,
B3aMMO/ICHCTBUE CEPHOU KUCIIOTHI C
XJIOPHJIOM Oapwsi, pa3iokKeHHE
ruapokcuaa meau (1) npu
HarpeBaHuU, B3aUMOJICHCTBHUE JKele3a
¢ pactBopom cosu meau (11),

24.10.2023

bubmuorexa [JOK
https://m.edsoo.ru/ff0d3al6

16

3aK0oH COXpaHEHUsI MaCcChl BEIIECTB.
XHWMHUYECKUE YPABHEHUS
JlaGopaTopHbie pabOThI: HAOTIOIEHNE
U OIIMCAHUE Pe3yJIbTaTOB MPOBEICHUS
OTIBITA, WJUTFOCTPUPYIOLIETO 3aKOH
COXPaHEHMSI MacChl.

26.10.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d3b88

17

Brerancnenus KOJIN4YEeCTBA, MaCChl
BCIICCTBA IO YPAaBHCHUAM XUMHUYCCKUX
peakuuin

07.11.2023

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

18

19

Knaccudukanmst XuMUIecKuX peakiuii
(coenuHeHus, pa3IoKeHHUsI,
3aMelIeHus, 0OMeHa)

M. B. JIoMOHOCOB — y4€HBIN-

09.11.2023

bubmuorexa [JOK
https://m.edsoo.ru/ff0d3f34

bu6mmoreka [JOK



https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34

sHuIMKIoneauct. O6o0LeHue u
CHCTEMATU3ALMSA 3HAHUN

14.11.2023

https://m.edsoo.ru/ff0d40c4

20

21

Kontponsnast padora Nel mo reme
«BemecTBa 1 XUMHUYECKUE PEAKITUI

Bo3ayx — cMmech razos. CoctaB
Bo3nyxa. Kucnopon — anemeHT u
npocrtoe BemiecTBo. O30H —
IIIOTPOIHASE MOIU (UKL
kuciopona. Jlaboparopnas pabora:
KaueCTBEHHOE ONPEIeTICHUE
COJIepXKaHUs KHCIOPO/ia B BO3/IyX€E.

16.11.2023

21.11.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4290

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d448e

22

23

24

Ou3nyecKue 1 XUMUIECKHE CBONCTBA
KHCIJIOPOJia (peaKIuu OKUCIICHHUS,
ropenue). Haxoxxaenue kuciopoja B
npupoze. [lonsatue 06 oxcumax
JlaGopaTopHbie pabOThI: HAOTIOIEHNE
B3aMMOJICHCTBHS BEIIECTB C
KHCTIOPOJIOM U YCIIOBUS
BO3HUKHOBEHUS U MPEKPaIICHUS
ropeHus (moxkapa), 03HaKOMJICHHE C
o0pa3iamMu OKCUIOB M OMUCAHUE UX
CBOICTB,

Crioco0bI nostyueHus KUCI0poa B
71a00paTOPUX U IPOMBIIIIEHHOCTH.
[Tpumenenue kuciaopoaa. Kpyrosopor
KHCIIOPOZA B TIPHPOJIE.

TennoBoii 3¢ ekt XuMuIecKoit
peaKIuHu, MOHSATHE O
TEPMOXUMHUYECKOM YPaBHEHHH, 3K30- U

23.11.2023

28.11.2023

30.11.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4614

bubmuorexa [JOK
https://m.edsoo.ru/ff0d497a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4790



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790

SHAOTCPMHUYCCKUX PCAKIIUAX

TorumBo (HedTh, yroiab U METaH).
3arpsi3sHEHUE BO3lyXa, YCUIICHHUE

bu6mmoreka [IOK

2
> MAPHHKOBOTO S(pheKTa, paspymere 05.12.2023 https:/m.edsoo.ru/ff0d4cda
030HOBOTO CJIOSI, CIIOCOOBI €T0
Mpe0TBpAICHUSI.
[TpakTrueckas padota Ne 3 o Teme
26 «Ilonydenue u coOMpaHUE KUCIOPOaa bubmorexa HOK
7 P PO, 07.12.2023  https://m.edsoo.ru/ff0d4ae2
M3y4YEHUE €r0 CBOMCTBY

97 Boaopon — snemeHT u npocroe bu6mmorexa [IOK
BenecTBo. Haxoxnenue B mpupo/ie 12.12.2023  https://m.edsoo.ru/ff0d4dd0
DduU3nYeCcKue U XMMUYECKUE CBOMCTBA
BOJIOPOJIa, CIIOCOOBI MOTyYEHUSI.

28 [Tpumenenue Bogopozaa Jlaboparopusie bubnuorexa [JOK
paboTHI: B3aMMOJICHCTBUE BOIOPOIA C 14.12.2023  https://m.edsoo.ru/ff0d4dd0
okcuaoM meau (I1) (BozmoxHO
UCIIONIb30BaHUE BUACOMATEPUATIOB)

29 [ToHsITHE O KHCIIOTaX U COJISIX bubmorexa HOK

19.12.2023  https://m.edsoo.ru/ff0d50d2

30 Crioco0bI 1oTy4eHust BOAOPO/Ia B bubnunorexa [JOK
nabopaTopuu 21.12.2023  https://m.edsoo.ru/ff0d4dd0
[TpakTiueckast pabota Ne 4 o Teme

31 «[Tony4yenue u cobupanue BoAOpoIa bubmmorexa [JOK

7 P HOPOAR, 26.12.2023  https://m.edsoo.ru/ff0d4f42
W3y4YEHUE €T0 CBONCTBY»
MomnsipHblii 00BEM ra30B. 3aKOH

39 ABorajpo JleMoHCTpanus: bubnnoreka [JOK

HaOI0/IeHue 00pa3IoB BEIIECTB 28.12.2023 = https://m.edsoo.ru/ff0d542e

KOJIMYECTBOM | MOJIb.



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e

33

Brrunciienus o0b€Ma, KOJIHYECTBA
BEIIECTBA ra3a 10 €ro U3BECTHOMY
KOJIMYECTBY BEIIECTBA MK 00BEMY

09.01.2024

bubmuoreka [JOK
https://m.edsoo.ru/ff0d55a0

34

Pacuérbl N0 XMMHUYECKUM YPaBHECHHUSM.
Brraucienust 00bEMOB ra3oB 1o
YPaBHEHHUIO pEaKlMy Ha OCHOBE 3aKOHA
00BEMHBIX OTHOLIEHUH Ta30B

11.01.2024

bubmuoreka [JOK
https://m.edsoo.ru/ff0d5708

35

36

37

Du3nYeCKUe U XUMAYECKUE CBOMCTBA
BOJIBI. KpyroBOpOT BOJIBI B IPUPOJIC.
3arpsisHeHUE TPUPOAHBIX BoA. OxpaHa
Y OYUCTKA TPUPOTHBIX BOJI.
JlaGopaTopHbie pabOTHI:
B3aMMOJICHCTBHE BOJbI C METAJUIAMU
(maTpueMm u KajblueM) (BO3MOXKHO
UCIIOJIb30BaHUE BUICOMATEPUATIOB).

CocraB ocuoBanuii. Ilonsitue 00
unankaTopax JlaboparopHbie pabOThI:
HaOII0/IeHUE U3MEHEHHS OKPACKU
WHIUKATOPOB B PACTBOPAX KUCIIOT U
Heaouei.

Bopna xak pactBoputens. PacTBopbl.
HacplilieHHbIe 1 HEHACHIIIIEHHBIE
pacTBOpBL. PacTBOpUMOCTD BEIIECTB B
Bojie. MaccoBas 710715 BEIIeCTBA B
pactBope. Poib pacTBOpoB B mpupoe
Y B KU3HH uesoBeka. JlabopaTopHbie
paboTHI: UCCIIeI0BaHNE OCOOCHHOCTEH
pacTBOPEHUS BEIIECTB C PA3ITUIHOM
PacTBOPUMOCTHIO.

16.01.2024

18.01.2024

23.01.2024

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d587a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d59e2

bubmuorexa [JOK
https://m.edsoo.ru/ff0d5b40



https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40

38

[IpakTuueckas padora Ne 5 o reme
«IIpuroToBiieHHE PACTBOPOB C
onpeaeséHHON MacCOBOM J10J1eH
PacTBOPEHHOTO BEIIIECTBAY

25.01.2024

bubmuoreka [JOK
https://m.edsoo.ru/ff0d5eba

39

KonTtponsnast padora Ne2 o reme
«Kucnopoa. Bogopoxn. Boga»

30.01.2024

bubmuoreka [JOK
https://m.edsoo.ru/ff0d6342

40

41

42

43

Knaccugukaius HeopraHu4ecKux
coenuHeHU. OKCUIIBI: COCTaB.
Kiaccudukanust OkCuIoB:
coyieoOpa3yronire (OCHOBHEIE,
KHUCIIOTHEIE, aM()OTEPHBIC) U
HeconeoOpa3yrome. Homenkiarypa
okcuoB. JlabopatopHbie pabOTHI:
UCCIIeIOBaHHE 00Pa3IoB
HEOPraHMYECKUX BEIIECTB Pa3IHUHBIX
KJIACCOB.

[Tonyuenue, pusnueckue u
XMMHUYECKHE CBOMCTBA KUCIIOTHBIX,
OCHOBHBIX U aM(POTEpHBIX OKCHI0B
JlaGopatopHas paboTa: U3yueHue
B3aumozeiicTeus okcuna meau (1) c
pacTBOPOM CEPHOU KUCIOTHI.

OcHoBaHus: coCcTaB, HOMEHKJIATypa.
Knaccudukanus ocHoBaHui: mEnoun
Y HEPACTBOPUMBIE OCHOBAHHSI.

[Tonyuenue, pusnyeckue u
XUMHUYECKHE CBOMCTBA OCHOBAHUIM.
JlaboparopHble pabOTHI: MOIy4YCHUE
HEpPaCTBOPUMBIX OCHOBAHUH

01.02.2024

06.02.2024

08.02.2024

13.02.2024

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d664e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d664e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d67ca

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d67ca



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

Kucnotsl: cocras, kaccuduxanus,

bubmuoreka [JOK

44
HOMEHKJIaTypa 15.02.2024  https://m.edsoo.ru/ffOdfee2
[Monyuenue, puznueckue u
XUMHUYECKHE CBOMCTBA KUCIOT. Psin
45 aktuBHOCTH MeTaiioB H. H. bekerosa. bubnmoreka [JOK
JlaboparopHas paboTa: u3yueHue 20.02.2024  https://m.edsoo.ru/ffOdfee2
B3aMMOJICHCTBHS KUCIIOT C METaJlJlaMH,
peaKkuii HeUTpaIU3alnH,
Conu (cpennue): HOMEHKIATypa,
CHOCOOBI OTyYeHHUS, PUIUICCKUE U
46 XUMHUYECKHE CBOMCTBa. JlaboparopHas bubmorexa LHOK
' 22.02.2024 | https://m.eds00.ru/00ad9474
paboTa: BBITECHEHHE OJHOTO METaa
JIPYTUM U3 pacTBOpa COJIH.
[IpakTuueckas padora Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUUECKHUX 27.02.2024  https://m.edsoo.ru/00ad9b7c
COEIMHEHUIN»
48 I'eneTnyeckas cBsI3b MKy KilaccaMu bubnunorexa [JOK
HEOPTraHUYECKUX COCTMHEHUI 29.02.2024 | https://m.edsoo.ru/00ad9a50
49 O06o0mIeHre U cucTeMaTr3aIus bubmuorexa [JOK
3HaAHUU 05.03.2024  https://m.edsoo.ru/00ad9ch2
KonTponsHnas padora Ne3 o teme
50 "OCHOBHBIE KJIaCChl HEOPTaHUYECKUX bubmmorexa [OK
“n P 07.03.2024 | https://m.edsoo.ru/00ad9ela
COCTMHEHUI
[TepBBIe OMBITKY KIIACCH(PUKAITUN
XUMHUYECKHX dJIeMeHTOB. [ToHsATHE O
51 TpyNIax CXOIHBIX DJIEMEHTOB bubmmorexa [TOK
Py 12.03.2024  https://m.edsoo.ru/00ad9ffa

(IJ_[CJ'IO‘{HBIC " ICJIOYHO3CMCIIBHBIC
MCTaJUIbL, TAJIOTCHBI, HHCPTHLIC ra31>1).



https://m.edsoo.ru/ff0dfee2
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
https://m.edsoo.ru/00ad9ffa

52

53

54

55

56

DJeMeHTHI, KOTOphIe 00pa3yIoT
am(bOoTepHbIE OKCUABI U TUIPOKCUIBL.
JlaGopaTopHas paboTta: U3ydeHue
00pa3110B BEIIECTB METAIIIOB U
HEMETAJIJIOB, B3aUMOJICICTBHE
THJIPOKCHA IUHKA C PACTBOPAMHU
KHUCJIOT U LIEJIOYEH.

[lepuoauueckuii 3aK0H U
[lepuoauueckasi cucreMa XUuMUYECKUX
sneMeHToB [. 1. MenneneeBa

KopoTkonepuoanas n
JUTMHHOTIEpUOAHAs (DOPMBI
[lepnonnueckoi CUCTEMbl XUMUYECKUX
sneMeHToB [l. 1. Menaeneera.
[lepuonpl, rpynmnsl, TOATPYIIIIHL.
DU3NYECKUN CMBICI TOPSAKOBOTO
HOMEpa, HOMEPOB MEPUO/Ia U TPYIIIIbI
AJIEMEHTA.

Crpoenue atomoB. COCTaB aTOMHBIX
anep. N3oTomsl

OnekTpoHbl. CTPOCHUE IIEKTPOHHBIX
000J104eK aTOMOB TepBbIX 20
XUMUYECKHUX AJIEMEHTOB
[lepuonnueckont cucremsl /. 1.
Meneneesa.

XapakTepucTuKa XUMHIECKOTO
3JIEMCHTA MO €T0 MOJIOKCHUIO B
ITepuonnueckoii cucreme /1. U.
MennieneeBa. 3aKOHOMEPHOCTH

14.03.2024

19.03.2024

21.03.2024

02.04.2024

04.04.2024

bu6mmorexa [IOK
https://m.edsoo.ru/00ada52c

bubmuorexa [JOK
https://m.edsoo.ru/00ada52c

bu6mmoreka [JOK
https://m.edsoo.ru/00ada342

bu6mmoreka [IOK
https://m.edsoo.ru/00ada6bc

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



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

W3MEHEHUS pajJinyca aTOMOB
XUMHUYECKHX AJIEMEHTOB,
METAIIIMYECKUX U HEMETaNINYECKUX
CBOICTB 110 TPYIIIIaM U MepUOIaM.

3nauenue [lepuonnyeckoro 3aKkoHa
JUISl pa3sBUTHS HayKH U npakTtuku. 1. 1.

bubmuoreka [JOK

57
MenneneeB — y4&HBIN, IEAaror u 09.04.2024 | https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DIEeKTPOOTPULIATETLHOCTh aTOMOB bubnnoreka [JOK
XUMHYECKHX DIIEMEHTOB 11.04.2024 | https://m.edsoo.ru/00adaab8
59 Xumu4deckas cBs3b. MloHHas bubmuorexa [JOK
XHUMHUYECKas CBS3b 16.04.2024  https://m.edsoo.ru/00adac34
60 KoBasieHTHas nosisipHas XuMH4uecKas bubnuorexa [JOK
CBSI3b 18.04.2024 | https://m.edsoo.ru/00adaab8
61 KoBaneHntHas HenoasipHas XUMUYECKAs bubnnoreka [JOK
CBS3b 23.04.2024 | https://m.edsoo.ru/00adaab9
62 CrerneHb OKHCICHUS bubmaorexa [JOK
25.04.2024  https://m.edsoo.ru/00adae28
OKHUCIUTEIHLHO-BOCCTAHOBUTEIILHEIE
peakuuu JlaboparopHas paboTa:
MPOBEJICHIE OMBITOB,
63 AILTIOCTPH WX IIPUMEPBI bubmaorexa [JOK
PHPYIOH PUMED 30.04.2024  https://m.edso00.ru/00adb076
OKHCJIUTEIHLHO-BOCCTAHOBUTEIBLHBIX
peakuuii (ropeHue, peakiuuu
pa3NIoKEHUsI, COCTUHECHHS ).
IIpoueccsl okucnenus u
64 BoccTaHOBJIeHUA. OKUCIUTENN U bubmiorexa LOK
' 07.05.2024  https://m.eds00.ru/00adb076

BOCCTaAaHOBUTCIIN



https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
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
https://m.edsoo.ru/00adb076

KonTtponsnast padora Ne4 o reme

05 «Crpoettne atoma. XuMHieckas 1 14.05.2024 ngg;j;?:;(;gﬁ}é%dM%
CBSI3bY

66 PesepBublit ypok. O600mIeHNE U 1 bubnuoreka [IOK
CHUCTeMaTH3aIvs 3HaHUI 16.05.2024 = https://m.edsoo.ru/00adb33c

67 PesepBHbIil ypok. O0001ICHHE 1 1 bubnnoreka [HOK
CUCTEeMAaTH3aIusA 3HaHUI 21.05.2024 @ https://m.edsoo.ru/00ad9ch2

68 PesepBHblit ypok. O60011€HNE U 1 bubnuorexa [JOK
cucTeMaru3anus 3HaHuil 23.05.2024 | https://m.edsoo.ru/ff0d61c6

OBLIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ng Tema ypoka Kontpoabnbie IIpakTunyeckue Aara tupposkie
n/n Bcero H3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoTshI pecypen
[Tepuonuueckuii 3aK0OH.
[Tepuonuueckas cucrema 1 bubnnoreka [HOK
XUMHUYECKUX iemeHToB /], U. 01.09.2023  https://m.edsoo.ru/00adb59e
MenneneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XUMHUYECKHUX IIEMEHTOB
MEPBBIX TPEX MEPHOJIOB, ,UKaJ'II/IH, Bu6miorexa LIOK
zggisffcf];); zozizz;iii;l 1 05.09.2023  https://m.edsoo.ru/00adb6h6
anemeHToB B lleproanueckon
CUCTEME U CTPOEHHUEM HX aTOMOB.
Knaccudukanus u HoMeHKIaTypa
HEOPTraHUYECKHUX BEIIECTB.
XnMHYeCcKHe CBOMCTBA BEIIECTB, BuGmorexa LOK
;ziz;?;iii;fZZE::;EIE&(:CaM 1 08.09.2023  https://m.edsoo.ru/00adb7e2
TE€HETUYECKasl CBSI3b HEOPTaHUUECKUX
BEILIECTB.
CtpoeHue BemecTBa: BUIbI
XUMHYECKOH CBSI3H U THIIBI Eu6 1IOK
nOIMOTEeKA
P H(?,Tanmqecmx . . 12.09.2023 | https://m.edsoo.ru/00adbac6
PEelETOK,3aBUCUMOCTh CBOMCTB
BEILIECTBA OT TUIA KPUCTAINIMYECKON



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6

PELIETKU ¥ BUAA XUMUYECKOU CBS3H.
JlaGopaTopHas padora:
03HaKOMJIEHUE C MOJCIISIMU
KPUCTAIITNYECKUX PELIETOK
HEOPraHUYECKUX BEIIEeCTB —
METaJJIOB ¥ HeMeTaJuioB (rpadura u
ajMasa), CJIO’KHBIX BEILIECTB
(xymopuia HaTpusi).

KontponbHas padota Nel o reme
«[loBTOpEHue u yrnyOiaeHue 3HaHHA
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca

Knaccuukanus XuMruaeckux
peaKIuii 0 Pa3IMYHbIM IPU3HAKAM
(110 YUCITy ¥ COCTAaBY y4aCTBYIOIIMX
B PEAKIIMU BEIECTB, MO TEIIOBOMY
3¢ dekTy, Mo N3MEHEHHUIO CTETICHEH
OKHCIICHUS XUMUYECKHUX JIEMEHTOB,
10 00PaTUMOCTH, TIO YYACTHIO
KaTtaim3aTopa). JK30- U
SH/IOTEPMHUYECKHE PEAKIINH,
TEPMOXHUMHUYECKUE YPAaBHEHUS.

15.09.2023

19.09.2023

bubmuorexa [JOK
https://m.edsoo.ru/00adbch0

[TonsiTHE O CKOPOCTH XMMHYECKOU
peakuuu. [IoHsATHE O TOMOTCHHBIX U
reTePOreHHBIX peakuusx. [lonsTue
00 0OpaTHUMBIX U HEOOPATUMBIX
XMMHUYECKHX peaknusx. [lonsTue o
KaTamse.

22.09.2023

bu6mmorexa [IOK
https://m.edsoo.ru/00adbe9a

TlonsaTne 0 XUMHUYECKOM
paBHOBecuH. DakTOPHI, BIUSIONINE

26.09.2023

bu6mmoreka [IOK
https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

10

Ha CKOPOCTb XUMHUYECKOU PEAKLIMU U
MOJIO)KEHUE XUMHYECKOTO
paBHOBecus JJaboparopnas pabora:
UCCIIeIOBaHNE 3aBUCUMOCTHU
CKOPOCTH XUMUYECKON PEaKIu OT
BO3CHUCTBUS Pa3IHMUHBIX (PAKTOPOB.

OKHCIIUTETbHO-BOCCTAHOBUTEIHHBIC
peaKIu, JIEKTPOHHBIN OaTaHC
OKHCJIUTEIbHO-BOCCTAHOBUTEILHOMN
peakuuu. CocTaBieHUE YpaBHEHUM
OKHUCJIUTEITHFHO "-BOCCTAHOBUTEIHHBIX
peaKIuii C UCIOIh30BAaHHUEM METO]1a
3JIEKTPOHHOTO OajaHca.
Jlaboparopras paboTa:ipoBeCHIE
OTIBITOB, WJLTIOCTPUPYIOIINX
MIPUMEPBI OKHCIIUTEIHLHO-
BOCCTAaHOBUTENBHBIX PEAKIUi
(ropeHue, peakiuy pa3noKeHHUs,
COCMHEHHUS).

Teopus dIEKTPOTUTUYECKON
JUCCOIMAIMU. DIEKTPOJIUTHI U
HE3JIEKTPOJIUTHI. KaTHOHBI, aHUOHBI.
MexaHu3M AUCCOLMALINHI BEIIECTB C
pa3IMYHBIMU BUJAMU XUMHUYECKOM
cBs3u. CTereHn TUCCOIMAIINN.
CunpHbIe U clladble JIEKTPOIUTHI
JlabopaTopHas pabora:
HCCIIEIOBAHUE YIIEKTPOITPOBOTHOCTH
pacTBOPOB BELIECTB, MpolLiecca

29.09.2023

03.10.2023

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

bubmuorexa [JOK
https://m.edso0.ru/00adcd68



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68

TMCCOIMALIUH KUCIIOT, IeNIouei 1
coJeid (BO3MOXKHO HCIOJIb30BAHUE
BHJICO MaTEPHAJIOB).

HonHble ypaBHEHU peakLuil.
YcnoBus MpOTEKaHUs PeakIuit
HOHHOr0 0OMEHA, IIOJIHBIE U
COKpalIEHHbIE HOHHBIE YPABHEHHUS
peaknuii. JlaboparopHas padoTa:
MIPOBEJICHUE OMBITOB,
WUTIOCTPUPYIOLINX MTPU3HAKU

bubmuorexa [JOK

1 MPOTEKAHUS PEAKIIMI HOHHOTO 06.10.2023  https://m.edsoo.ru/00add448
oOMeHa (0Opa3oBaHUe 0CaIKa,
BBIJICJICHHE Ta3a, 00pa3oBaHue
BOJIbl), paclio3HaBaHUE
HEOPraHMYECKUX BEIIECTB C
MTOMOIIbIO0 KAYECTBEHHBIX pEaKLni
Ha WOHBI.
XHUMUYECKUE CBOMCTBA KUCIOT U
OCHOBAaHMH B CBETE IIPEICTABICHUN
12 00 3JEKTPOIUTHYECKON bubmmorexa [OK
10.10.2023  https://m.edsoo.ru/00add5d8
nucconuanui. KadectBeHHbIe
peaxuu Ha HOHBIL.
XHUMUYECKUE CBOKCTBA COJIEN B CBETE
13 npeACcTaBICHUN 00 bubmorexa [JOK
. 13.10.2023  https://m.edsoo.ru/00add8b2
ANEKTPOIIUTUIECKON TUCCOIIUAIIUU
14 [TonsiTue o ruaponmuse conen Eubmorexa I[OK
17.10.2023  https://m.edsoo.ru/00add9d4
15 O06o0061IeHre U cucTeMaTH3amus bubmmoreka [JOK
3HaHUI 20.10.2023  https://m.edsoo.ru/00addd12



https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12

16

[TpakTuyeckast padora Ne 1.
«PemieHue 3KCriepuMEHTAIbHBIX
3a/1a9»

24.10.2023

bubmuoreka [JOK
https://m.edsoo.ru/00addbfa

17

KontponsHast padora Ne2 o reme
«DNEKTPOIIUTHYECKAS TUCCOLIUALTHSL.
XUMUYECKUE PEaKIH B PACTBOPAX)»

27.10.2023

bubmuoreka [JOK
https://m.edsoo.ru/00addecO

18

OO01as xapakTepUCTHKA raJOreHOB.
XUMHUYECKUE CBOMCTBA HA IPUMEPE
xs10pa.OcoOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTEIIEHU
okucnenus. Ctpoenue u pusmueckue
CBOMCTBA MIPOCTHIX BEIIECTB —
raJIOreHOoB.

07.11.2023

bu6mmoreka [IOK
https://m.edsoo.ru/00addfe2

19

XnopoBogopoa. ComsiHast KUCIIOTA,
XMMHYECKHUE CBOMCTBA, MOJYyYEHUE,
npuMeHeHue. J[eificTBrue XIopa u
XJIOPOBOJIOPO/Ia HA OpPraHU3M
yesoBeka. BaxkHeumme XJI0puabl 1
UX HaXOXIEHUE B IPUPOJIE.
JlaGopatopHast paboTa: U3ydeHue
00pa3IoB HEOPTAHNUYECKUX BEIIECTB,
OTIBITHI, OTpaKArOIIHe GU3MIECKUE U
XMMHYECKHE CBOMCTBA rajJJOT€HOB U
WX COCTMHEHUH (BO3MOYKHO
WCII0JIb30BaHNUE BUIEOMATEPHAIIOB),
03HaKOMJICHHE C 00pa3amMu
XJIOPUJIOB (TaJIOT€HUIOB).

10.11.2023

bu6mmoreka [JOK
https://m.edsoo.ru/00ade104

20

[IpakTuueckas pabora Ne 2 o Teme
«[TonmyueHnne COMAHON KUCTOTHI,

14.11.2023

bu6mmoreka [IOK
https://m.edsoo.ru/00ade348



https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348

U3Yy4YEeHHE €€ CBOMCTBY , (IIPOBEICHUE
Ka4yeCTBEHHBIX PEAKIIMIA Ha XJIOpUA-
MOHBI U HAOJII0/IEeHUE ITPU3HAKOB UX
MIPOTEKAHUS )

21

Beluucnenus no ypaBHeHHUIM
XUMHUYECKUX PEAKLUH, €CIIM OUH U3
peareHToB J1aH B U30bITKE

17.11.2023

bubmuoreka [JOK
https://m.edsoo.ru/00ade488

22

23

24

OO1mas XxapakTepUCTUKA SJIEMEHTOB
VIA-rpymmsr. OcobeHHoCTH
CTPOEHHA aTOMOB, XapaKTEpHBIE
CTCIICHU OKHCJICHUA. CTpOGHI/Ie n
¢u3MuecKre CBOMCTBA MPOCTHIX
BEILIECTB — KUCIIOPOA U CEPBI.
AIIOTpOITHBIE MOTU(PHUKALIUAH
KHCIJIOPOA.

AnnoTponHbie MOIU(UKALIUN CEPBI.
Haxoxnenue cepbl 1 €€ coeqMHEeHU I
B pupoJie. XUMUYECKUE CBOMCTBA
cepsl JIaboparopHas pabora:
O3HAKOMJIEHHE ¢ 00pa3liaMu cepbl U
e€ coeAMHEHUSIMU (BO3MOXKHO
UCII0JIb30BaHUE BUAEOMATEPUAJIOB).
CepoBonopon, CTpoeHuE,
¢bu3nyeckre 1 XUMHYECKHE CBOMCTBA

21.11.2023

24.11.2023

28.11.2023

bu6mmorexa [IOK
https://m.edsoo.ru/00ade64a

bu6mmoreka [JOK
https://m.edsoo.ru/00ade64a

bu6mmoreka [IOK
https://m.edso0.ru/00ade802

25

Oxkcunpl cepbl. CepHas KUCIOTAa,
bu3nvyecKre 1 XUMHUECKUE
CBOWCTBa, IPUMEHEHHE
JlaGopaTopnas pabora: HaOm01eHNEe
nporecca o0yriIMBaHUs caxapa 1oj

01.12.2023

bu6mmorexa [IOK
https://m.edsoo.ru/00adea28



https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28

JENCTBUEM KOHIICHTPUPOBAHHOMN
CEPHOU KUCIJIOThI, U3yYEHUE
XUMHUYECKUX CBOMCTB pa30aBiIeHHOMN
CEPHOU KHUCJIOTHI, IPOBEAECHUE
KaueCTBEHHOW peakIuu Ha cylbdat-
WOH U HaOJII0/IeHUE TIPU3HAKa e
IIPOTEKAHNUS,

XUMUYECKUE pEeaKLnH, JIeKAIINE B
OCHOBE ITPOMBILIJIEHHOT'O cr1ocoba
IIOJIy4YEHUS CEPHOM KUCIIOTBI.
[Ipumenenue cepHoit kucnotel. Conu
CEpPHOM KHUCJIOTbI, KAUECTBEHHAS

26 peakmust Ha Cynb(dar-uoH. bubmorexa [JOK
< . 05.12.2023  https://m.edsoo.ru/00adec8a
Haxosxnienue cepsl U €€ coeTMHeHU I
B IIPUPOIe. XUMUUECKOE
3arpsi3HEHUE OKPY’KAIOIIEH Cpeibl
COETMHEHUSIMH CEPBI, CIOCOOHI €T0
MpeI0TBPAIECHUSI.
97 BrrunciieHue MaccoBOM JTOJIH BEIXOJA bu6mmoreka [IOK
MPOAYKTa PEaKkI1 08.12.2023  https://m.edsoo.ru/00adec8a
OO6m1ast XxapakTepucTHKa SJIEMEHTOB
VA-rpyniibl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEPHBIC CTEIICHU
OKHCJIEHUS. A30T, paclpOCTpaHECHHE
28 B IIpUpoze, Gpu3ndecKue u bubmorexa [JOK
12.12.2023  https://m.edsoo.ru/00adeea6

XuMHuUeckue cBoiictBa. Kpyrosopor
a3ora B nmpupoje. JlaboparopHas
paboTa: 03HaKOMJIEHHUE C
(bu3MYeCKUMHU CBOMCTBAMHU a30Ta U



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6

€ro COeIMHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BUICOMATEPUATIOB).

29

AMMHaK, ero Gpu3nvecKue u
XUMHAYECKHE CBOWCTBA, MTOTyYCHHE U
npuMeHerne. Comm aMMOHUS, X
¢busnvecKre 1 XUMHUECKUE
CBOICTBA, IPUMECHEHHUE.
KauecTBeHHast peakiys Ha HOHBI
aMMOHHUSI.

15.12.2023

bubmuoreka [JOK
https://m.edsoo.ru/00adf004

30

31

[IpaxTuueckas padbora Ne 3 o Teme
«IlonydyeHne aMmmMHuaKka, U3y4eHue ero
CBOMCTBY (TMONy4YeHue, cobupanue,
pacro3HaBaHME U U3yUEHUE CBOMCTB
aMMHMaKa, POBEJICHUE
KayeCTBEHHBIX peaKI1il Ha MOH
aMMOHWUSI U U3yYCHHE IPU3HAKOB MX
MIPOTEKaHUS )

A30THas KuCnoTa, e€ pusnyeckue u
XUMHUUYECKHE CBOICTBA
JlaGopatopHnas pabora:
B3aUMOJICICTBUE
KOHIICHTPUPOBAHHOM a30THOU
KHUCJIOTHI C MEJIbIO (BO3MOYKHO
HCIOJIb30BaHNE BUIEOMATEPUATIOB),

19.12.2023

22.12.2023

bu6mmoreka [IOK
https://m.edsoo.ru/00adf180

bu6mmoreka [JOK
https://m.edsoo.ru/00adf306

32

Hcnonp30BaHnEe HUTPATOB U CONEN
aMMOHHS B KAYECTBE MUHEPAIbHBIX
ynoOpeHuil. XuMU4ecKkoe
3arpsI3HEHUE OKPYKAIOLIEH Cpeibl
coennHEHUAMU a3oTa JlabopartopHas

26.12.2023

bubmuorexa [JOK
https://m.edsoo.ru/00adf518



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
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pabota: o3HaKOMJIEHHE C 0Opa3amMu
a30THBIX yJ0OpCHUI

33

docdop, ammoTponHbIe
moaudukammu gocdopa,
¢busnvecKkre 1 XUMHUYECKHE
coricTBa. Okcup pocdopa (V) u
dbochopnas kucnoTa, PU3NUECKHUE U
XHUMUYECKHE CBOWCTBA, MOTyYCHHE
Jlaboparopnas paboTa:
O3HAKOMJICHHUE C (PU3UYCCKUMU
cBoiictBamu (hocdopa u ero
COE€IMHEHUH (BO3MOXKHO
WCIIOJIb30BaHUE BHICOMATEPHAIIOB);
MIPOBE/ICHNE KAUeCTBEHHBIX pPeaKInit
Ha ¢ocdar-uoH U U3y4ueHue
MIPU3HAKOB UX MPOTCKAHUSI.

29.12.2023

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

34

Hcnonbs3oBanue pocdaTos B
Ka4yecTBE MHUHEPAIBHBIX YIOOPSHUH.
3arpsi3HeHue IPUPOTHON CPeIb
¢docharamu JlabopaTopHas pabora:
O3HAaKOMJIEHHE ¢ o0pa3amMu
bochopHBIX ynoOpeHuit

09.01.2024

bu6mmoreka [IOK
https://m.edsoo.ru/00adfc20

35

OO6m1ast xapakTepuCTHKa SJIEMEHTOB
IVA-rpynnel. OcoGeHHocTr
CTPOEHUS aTOMOB, XapaKTepHbIE
CTEIIEHU OKUCIIEHUS. YTIepo/,
pacrpocTpaHeHHe B IPUPOJIE,
¢busnyeckue 1 XUMHUYECKUE
cBoiicTBa. Ancopouus. Kpyrosopor

12.01.2024

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



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c

36

yriaepoja B npupoie. Jlabopatopnas
pabota: uzyueHue mojenen
KPUCTAINTMYECKHUX PEIIETOK aamasa,
rpaduTta, QpyiepeHa, 03HaKOMIICHHE
C MPOIIECCOM aIcoOpOIuu
pacTBOPEHHBIX BEUIECTB
AKTUBUPOBAHHBIM YTIIEM U
YCTPOWCTBOM IIPOTUBOTa3a.

Oxcuppl yraepoaa, ux Gpusndeckue u
XMMHYECKHE CBOMCTBA.
DKoornyeckue mpoodIeMsl,
CBSI3aHHBIE C OKCHUJIOM YTJIEpOAa
(IV), runote3a ria06a1bHOTO
IIOTCIIJICHUA KJINMarta, HapHPIKOBI:IfI

¢ dexr.

16.01.2024

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

37

VrojpHas KACIIOTa U €€ COJIN, UX
(bu3UYeCcKre U XUMHUYECKUE
CBOMCTBA, OJIyYCHHE U IPUMECHEHHE.
KauectBennas peaxius Ha kapOoHaT-
noHbl. VMcnonp3oBanue kapOOHATOB B
OBITY, MEIUIIMHE, TPOMBIIUIEHHOCTH
H CEJIbCKOM XO3SHCTBE.

19.01.2024

bu6mmoreka [IOK
https://m.edsoo.ru/00ae006¢c

38

[IpakTuueckas padbora Ne 4 o Teme
"[TonyueHne yriaekucioro rasa.
KavecTBeHHast peakiys Ha KapOOHaT-
noH" ( monyveHue, cooupanue,
pacrio3HaBaHHe U U3yYE€HHE CBONCTB
YTJIEKHUCIIOTO Ta3a, MpOoBeIeHUe
Ka4eCTBEHHBIX PEaKIINi Ha

23.01.2024

bu6mmoreka [IOK
https://m.edsoo.ru/00ae027e



https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e

KapOOHAaT-UOHBI U U3Y4YEHHE
IIPU3HAKOB UX IPOTEKAHUA)

39

40

41

[lepBoHayabHBIC TOHATHS 00
OpPTraHUYeCKUX BEUIECTBAX KaK O
COeMHEHUSX yriiepoaa (MeTaH, 3TaH,
STHJICH, alleTUJICH, 3TaHO,
TIIUIEPUH, YKCYCHAs KHCIIOTA).
[TpupogHbIE HCTOYHUKHU
YIJIEBOOPOJIOB (YTOJib, IPUPOIHBIN
ra3, He)Th), IPOAYKTHI UX
nepepaboTku (O€H3MH), UX POJIb B
OBITY M IPOMBILIIICHHOCTH.

Kpemnuuii u ero coequHeHus.
Kpemnuii, ero ¢pusznueckue u
XUMHUYECKHUE CBOICTBA, MOJIyYeHUE U
npumMeHnenue. CoeTuHEeHNs KPEMHHUS
B npupoje. O0mme npeacTaBicHus
00 oxcuze kpemuus (1V) u
KpeMHHEBOM Kuciote. CHIIMKATHI, UX
HCIIOJIb30BaHUE B OBITY, B
MPOMBIIITIEHHOCTH. JJabopaTtopHas
paboTa: mpoBeieHNE KaYeCTBEHHBIX
peakuuii Ha CUJIMKAT-UOHBI U
M3y4YeHUe MPU3HAKOB UX
MPOTEKAHUs, 03HAKOMIICHHE C
NPOAYKIHUEN CUITMKATHOU
MPOMBIIIJICHHOCTH,

ITpakTuyeckas pabora Ne 5. Pemenue
AKCIIEPUMEHTAJILHBIX 3a7a4 110 TeMe

26.01.2024

30.01.2024

02.02.2024

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

bu6mmoreka [IOK
https://m.edsoo.ru/00ae080a

bu6mmoreka [JOK
https://m.edso0.ru/00ae0bf2



https://m.edsoo.ru/00ae054e
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«Ba)xgeuIme HeMeTaJIbl U UX
COCTUHEHUI»

42

43

KonrtponsHas padora Ne3 o reme
«BaxgeuIme HeMeTaJIbl U UX
COEINMHEHU

OO61as xapakTepuCTUKa XUMUYECKUX
3JIEMEHTOB — METAJJIOB Ha
OCHOBaHUU UX I0JIO)KEHUS B
IIepunonnueckoii cucreme
XUMHUYECKUX dieMeHToR /I, M.
MenpeneeBa u CTpOEHUS ATOMOB.
CrpoeHue MeTauios. .
Meramnnueckas CBs3b U
MeTaJuIM4ecKasi KpucTajuiniecKkas
pemérka. @u3nyeckre CBOMCTBA
MmetasuioB JlabopaTopHas pabora:
03HaKOMJIEHHE C 00pa3liamMu
METAJIJIOB, UX (PU3NYECKUMU
CBOMCTBAaMH.

06.02.2024

09.02.2024

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0el8

bu6mmorexa [IOK
https://m.edsoo.ru/00ael103e

44

45

XHUMHUYECKHE CBOMCTBA METALIOB.
DNEKTPOXUMHUECKUN Psijt
HaIpsHKEHNUN METaJUIOB

OO1u11e criocoObl MOTyYeHHS
MeTaioB. CriaBbl (CTalb, YyTr'yH,
TIOPATIOMUHUHN, OpOH3a) U UX
MIPUMEHEHUE B OBITY U
MPOMBIIIICHHOCTH. BhIauceHust mo
YpaBHEHHSIM XUMHUYECKUX PEaKInii,
€CIIU OIH U3 PEareHTOB COJEPKUT

13.02.2024

16.02.2024

bu6mmoreka [JOK
https://m.edsoo.ru/00ael1156

bubmuorexa [JOK
https://m.edso0.ru/00ael1156



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

npumecu JlaboparopHast pabora:
O3HAaKOMJICHHE ¢ 00pa3IamMu
CIUIaBOB, UX (PU3UYCCKUMU
CBOWCTBaMH.

46
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[ToHsITHE O KOPPO3UH METAILIIOB,
OCHOBHBIE CITOCOOBI 3aITUTHI UX OT
koppo3uu. JJaboparopHas padora:
W3yUYEHHE PE3yIbTaTOB KOPPO3UH
METAJUIOB (BO3MOYKHO
WCIIOJIb30BAHUE BHICOMATEPUAIIOB).

[I{enoyHble METATIIBI: TIOJIOKEHUE B
[Tepuonuueckoit cucreme
XUMHYECKHUX 31eMeHTOB /JI. .
MenpeneeBa, CTpOCHUE UX aTOMOB,
HaXO0XJIEHUE B IPUPO/IE.

duznyeckue 1 XUMHUYECKHE
CBOMCTBA (Ha MpUMepe HaTpUs U
Kasust). OKCUJIbI U TUIPOKCHIBI
HaTpus U Kanus. [Ipumenenue
IIEJIOYHBIX METAJUIOB U UX

coenunenuii. Jlaboparopnas padota:

0COOEHHOCTEN B3aUMOIIECHCTBUA
OKCH/JIa HATPHS C BOJIOH (BO3MOXKHO
HCIIOJIb30BaHNE BUICOMATEPHUATIOB),

20.02.2024

27.02.2024

01.03.2024

bubmuorexa [JOK
https://m.edsoo0.ru/00ael278

bu6mmorexa [IOK
https://m.edsoo.ru/00ael4b2

bu6mmoreka [JOK
https://m.edsoo.ru/00ael4bh2

49

[IlenouHO3eMeNbHBIE METAILIIBI —
MarHui ¥ KaJIbIIAM: TTOJI0KEHHE B
[Iepnonnueckoii cucreme
XUMHUYECKUX djieMeHToB /I, M.
MenpeneeBa, CTpPOEHUE UX aTOMOB,

05.03.2024

bubmuorexa [JOK
https://m.edsoo.ru/00ael5e8



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

HaxO0JICHUE B MIPUPOJIE.
Ouznyeckue U XUMHUIECKHEe
CBOMCTBAa MarHus M KaJblIUs.

Bakueiinime coequHESHNAS KBNS
Jlaboparopuas pabora:

50 0COOEHHOCTEH B3aMMOJICHCTBUS bubmoreia OK
Hu 12.03.2024 | https://m.edsoo.ru/00ael5e8
OKCHJIa KaJIbIIUs ¢ BOJAOU (BO3MOYKHO
HCIIO0JIb30BaHHUE BHICOMATEPHAIIOB),
51 O06001IeHNEe U CUCTEMATU3ALIHS
3HAHUH 15.03.2024
59 JKEcTKOCTh BOMBI U CIIOCOOBI €€ bubmuorexa [JOK
YCTpaHEHUS 19.03.2024  https://m.edso0.ru/00ae1886
[IpakTuueckas padbora Ne 6 o Teme
53 "YKEcTKOCTh BOABI M METOIBI €6 bubmorexa [JOK
" A A 22.03.2024 = https://m.edsoo.ru/00aelae8
yCTpaHEHUs
AIOMUHMIL: TTOJIOKEHUE B
[Iepnonnueckoii cucreme
XUMHYECKHUX 31eMeHTOB /JI. .
54 MenpeneeBa, CTpoeHHE aTOMa bubmorexa HOK
8 > C1P ’ 02.04.2024  https://m.edsoo.ru/00aelc64
HaXO0XJICHUE B IPUPOJIC.
dusnyecknue 1 XUMHICCKUE
CBOMCTBA aTIOMUHUS.
AmMdoTepHbIe CBOICTBA OKCHIA U
ruapokcuaa JlabopaTtopHas padbora:
55 I/ICJ:JI;C OB:HI/IC aM(gOTepHLIXpCBOﬁCTB bubnmorexa LIOK
A P 05.04.2024  https://m.edsoo.ru/00aelc64
THIPOKCHU/IA ATFOMUHUS U
THJIPOKCH/IA ITUHKA.
56 Keneszo: monoxxeHue B bu6mmoreka [IOK
[lepuonnueckoii cucreme 09.04.2024  https://m.edsoo.ru/00ae1d86



https://m.edsoo.ru/00ae15e8
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XUMHUYECKUX dieMeHToR /1. M.
MemnpeneeBa, CTpOCHUE aTOMA,
HaXO0XJIEHUE B IPUPO/IE.
Ouznyeckue U XUMHUIECKHE
cBoiicTBa xene3a. JlaboparopHas
pabota: uccieaoBaHue mporecca
TOpEHUs JKeJie3a B KUCIOPO/Ie
(BO3MOKHO MCIIOJIb30BaHUE
BHJIEOMATEPHAJIOB).

Oxkcubl, THIPOKCUIBI U COJIU Keme3a
(1) u xene3a (1), ux cocras,
CBOICTBA U IMOJYyYCHHUE.

O00011IeHIE U CUCTEMATHU3ALIUS
3HAHUH

12.04.2024

16.04.2024

bubmuorexa [JOK
https://m.edsoo.ru/00ae35e6
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[IpaxTnueckas padora Ne 7. Pemenue
AKCIIEPUMEHTAIIbHBIX 337124 110 TEME
«BaxHelme MeTaibl 1 UX
coenunenus» (McciaenoBanue
MIPU3HAKOB MPOTEKAHUS
KaueCTBEHHBIX PEAKIUN HA UOHBI:
MarHwus, KaJbIus, aJIOMUHUS, [IMHKA,
xenesa (1) u xenesa (I11), meau (11),
HaOJII0JICHUE U OMKMCAHKE MPOIECCOB
OKpalIMBaHUs TIJIaMEHU HOHAMHU
HaTpusl, Kanus U Kalblus (BO3MOKHO
WCII0Ib30BaHHUE BUIEOMATEPUATIOB),)

19.04.2024

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

60

Beruucnenus no ypaBHeHHSIM
XUMHUYECKHX PEAKLUM, €CIIH OUH U3
peareHToB J1aH B U30BbITKE WU

23.04.2024

bu6mmoreka [IOK
https://m.edsoo0.ru/00ael 750



https://m.edsoo.ru/00ae35e6
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https://m.edsoo.ru/00ae1750

COAEPKUT pUMecH. Beruncnenus
MacCOBOM J0JIM BbIXOJa IMPOIYKTa
peakuuun

61
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64

65

66

O0001IeHYE ¥ CUCTEMATU3 AU
3HAHUH

KontponbHas padota Ne4 o teme
«BaxHeinme MeTaIbl U UX
COCJIMHECHHU S

BemecTBa u Matrepuarnsl B
MOBCEIHEBHOM KM3HU UeIOBEKa
Jlaboparopnas paboTa: u3yueHue
00pa3noB MaTepuaoB (CTEKIIO,
CIJIaBBI METAJIIOB, TOJTMMEPHBIC
MaTepuabl).

XUMHUECKOE 3arpsi3HEHUE
OKpYy»Karolen cpeasl. besonacHoe
UCII0JIb30BAaHUE BEIIECTB U
XUMHUYECKHUX PEaKIUi B OBITY.
HepBaﬂ IMOMOIIb TP XUMHUYCCKUX
0’KOTax M OTPaBIEHUSX.

XUMUYECKOe 3arpsi3HeHNE

OKpY Karolen cpebl (TIpeenpHas
JOITYCTHMasi KOHIICHTPAIIHsI BEIIECTB,
nanee — [1J1K). Ponb xumuu B
PEIICHUN YKOJIOTHYECKUX MPOOIIEM.

PesepBHelIit ypok. O6001IeHNE 1
cucreMatusanus 3Hagui. Ilonsartue o
OHOJIOTHYECKHU BaKHBIX BEIIECTBAX:
XKupax, OenKax, yrieBojaax — u ux

26.04.2024

30.04.2024

03.05.2024

07.05.2024

10.05.2024

14.05.2024

bubmuorexa [JOK
https://m.edsoo.ru/00ae3f50

bu6mmoreka [JOK
https://m.edsoo.ru/00ae4270

bu6mmoreka [JOK
https://m.edsoo.ru/00ae4270

bu6mmoreka [JOK
https://m.edso0.ru/00ae0d0a



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

POJIK B )KU3HHU YCJIOBCKA.

67

PesepBHbIil ypok. O60011eHIE 1
cucTeMaTu3anus 3HaHHM.
MarepuanbHOE €AUHCTBO
OPraHUYeCKUX U HEOPraHUYECKUX
COEMHEHHIA.

17.05.2024

bu6mmoreka [IOK
https://m.edsoo.ru/00adb33c

68

PesepBubIil ypok. O60011eHNE U
cucTeMaTu3anus 3HaHHM.
Baxneiimne cTpouTenbHbIE
MaTepHasbl: KepaMHuKa, CTEKIIO,
LIEMEHT, OETOH, KeJIE300€TOH.
[Tpo6aembr 6e30macHOro
UCIOJIb30BaHUS CTPOUTEIBHBIX

MaTCprajioB B HOBCG,I[HGBHOﬁ JKHU3HU.

21.05.2024

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

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




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

» Xumus, 8 knacc/ 'abpuensua O.C., OctpoymoB WN.I'., Cnagkor C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner

» Xumust, 9 kimace/ I'abpuensa O.C., Octpoymos W.I'., Cnaakos C.A.,
AxunonepHoe obmectBo «M3narensctBo «IIpocBeiieHne»

» Xumus, 8 kinacce/ Pymsutuc I'.E., ®enpaman @.I°., AkiimonepHoe 0011eCTBO
«M3parensctBO «IIpocBenieHne»

* Xumus, 9 kinacce/ Pymsurtuc I'.E., ®enpaman @.I°., AKiimonepHoe 00IIeCTBO

«3marensctBO «lIpocBemienre»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

MHTEPHET






