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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeasLHOM MPOrPaMMbl OCHOBHOTO 00IIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha ocHOBe (enepanpHOil pabodeil mporpammbl
BOCIIUTAHUS U C YYETOM KOHIEIIIUHU MPENnoaaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOy4yeHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIUXCS CPEACTBAMH Y4EOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
MpeAyCMaTPUBAET PACIpPEICICHUE €ro IO KiaccaM M CTPYKTYPUPOBAHHE IO
pa3ienaM M TeMaM IPOrpaMMbl MO XUMHUH, OMNPEAENSICT KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh W3YYEHHUS] XUMHH C YY4ETOM  MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTUKM y4eOHOro mpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYaromuxcsi, ONpeaensieT BO3MOXHOCTH MpeaMmeTa s
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30oBaHMs, a TaKKe TPEOOBAaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE LIeJIed N3ydeHUs IPEAMETAa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENILHON JEATELHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWE XWMHH CIYXKHUT OCHOBOW JUisi (OPMHPOBAHUS MHUPOBO33PEHUS
oOyyJaromierocs, ero MpeACTaBICHUM O MaTEPUATBLHOM EIUHCTBE MHPA, BAXKHYIO
pOJIb UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIICHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS YEJIIOBEUECTBA — CBHIPhEBOH, YHEPreTUYECKOM,
MUIIEBON U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

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

BHOCHUT BKJIaJ| B (DOPMUpOBAHME MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOATENIbHOM y4eOHOW  JesATEeIbHOCTH,
AKCTIIEPUMEHTAJIBHBIX M HCCJIEIOBATEIbCKUX YMEHHM, HEOOXOJMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHENU(UKON HAYYHOTO MBINUICHUS, 3aKJIaJIbIBAET OCHOBBI
LETTOCTHOTO B3IJIsIIa HA €JUHCTBO MPUPOBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATAroM B OpMHUPOBAHUHU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YUarOIINXCS;



CrocoOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K MIPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTMYECKOE
oOpa3oBaHHe 00yJaIONITHUXCS.

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)K€HWEM 0a30BOM HAYKH XMMHUU HA ONPEIECIEHHOM JTare €€
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIero 00pa3oBaHUsl OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOr0 noaxona K e€ m3ydeHnro. CoaeprkaHue CKIAIbIBACTCA U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IOHITUN O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl 1O MPUHITUITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YPOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuognueckoro 3akona J[. I. MeHnneneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMUYECKOMN CBSI3H;

— TpelacTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBoOpax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JPYyrOMY, BBITIOJHSAA (PYHKUUM OOBSICHEHUS U MNPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI U BO3MOXXHOCTEW MPAKTUYECKOTO0 MPUMEHEHUS] U MOJy4CHUs
M3Yy4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEACTABIICHNS] O XMMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTeMHOW NpUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJaM TO3HaHMUs B Hayke. M3ydeHue XUMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAHWM W3 paHee W3YYEHHBIX Y4YeOHBIX mnpeaMeToB: «OKpYyKaIOMUil MUPH,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy wu3ydyeHUH XUMHUM TPOUCXOAUT (OpMHUpOBaHUE 3HAHUN OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTHYECKOU
JIEATEIIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HAHUN — BaKHEUINX (paKTOB, MIOHATHH, 3aKOHOB M TEOPETUUCCKHUX TOJIOKEHUMH,
JOCTYIIHBIX 00OOIIEHUT MHMpPOBO33PEHUYECKOr0 XapakTepa, s3blka HayKH, B



OpUOOIIEHUH K HayYHbIM METOJaM T[IO3HAHHUA TPU U3YYEHUU BEIIECTB U
XUMHUYECKHUX peakiuii, B (OPMHUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHHWU B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HCCIEeI0BATEIbCKON
JeSATEeIbHOCTH, OCBOCHMM NpaBUJI 0OE€30MacHOTO OOpallleHHs C BEIIECTBAMHU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TaKUE 11T, KaK:

— (opmupoBaHHe MHTEIUIEKTYaJbHO PAa3BUTON JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY TPUHATHIO PELICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
O0yJaromuxcss K CaMOCTOSITEIbHON IMO3HABATEIbHON JEATEIBHOCTH, HAYYHBIM
MeToJaM NO3HaHMs, (HOPMUPYIOIIMM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHune yCIOBH, CIOCOOCTBYIOIIMX MPUOOPETEHUIO O0YHArOIIMMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUINX YHHUBEPCAIbHOE 3HAYCHHUE ISt
Pa3IMYHBIX BUJOB JIEATEIbHOCTH;

— (¢opmupoBanue o0Omed (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
TPaMOTHOCTH, B TOM 4YHCJIE YMEHHA OOBSICHATH W OLIEHUBATH SIBICHUSA
OKpY’KaIOIIer0 MHpa, WCIOJB3YS 3HAHWS U OIBIT, MOJyYEHHBIE MPU H3yUYECHUU
XMUMHH, TPUMEHATh UX IpPU PEIIEHUH NpoOJeM B TMOBCEJHEBHOW XKHU3HU MU
TPYZIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y oOyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHUH,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1EJeCO00pa3HOro TMOBEIECHUS B OBITY M TPYAOBOM JESITENBHOCTH B IEJSX
COXPAHEHUs CBOETO 3710POBbsI U OKPYKAIOIIEH MPUPOJIHON CPEbL;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHS OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOGUIs U HAMPaBIEHHOCTH AAbHEHIIIETO
oOy4eHus.

OOmiee 4uCIO YacoB, OTBEAEHHBIX JMJI M3YyYEHUsS XHMHHM Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaBisieT 136 gacos: B 8 kimacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMUM B )KU3HHU YEIOBEKA. XMMUS B CUCTEME HAYK.
Tena wm BemectBa. du3nUecKue CBOWCTBA BEHIECTB. ATrpEraTHOE COCTOSHHE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObI pa3ziesieHust CMECei.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie u CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemiecTB. OTHOCHTENbHAs aTOMHAs —Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

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

Du3NYEeCKUEe U XMMHUUYECKUE SBJICHUS. XUMHUECKas peakiuus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MacChl BEIIECTB. XHUMHUYECKUE ypaBHEeHMs. Knaccudukarus
XUMHUUYECKUX pPEeaKui (COeTMHEHMS, Pa3JI0KEHUs, 3aMEIEHNs, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOW MOCY/I0H, MpaBuUiaMu padOThl B JabopaTopuu U
npuémMamMu oOpalleHus ¢ JIabopaToOpHBIM O00OpPYAOBaHUEM, U3YUCHHE U OINKUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (IJaBJIEHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUTCHUE M KOHJCHCAIMS BOJbI) U XMMHYECKUX (TOpPEHHE CBEYH, MPOKAJTUBAHUE
METHOM MTPOBOJIOKH, B3aUMOJICHCTBUE Mea C KUCIIOTON) SIBJICHUM, HAOMIOACHUE U
OMHMCaHWE TMPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pasjioxkeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (I1) mpu HarpeBaHuu, B3aMMOJCHCTBHE kelie3a ¢ pactBopoM coyit meau (11),
U3Y4YeHHUE CIOCOOOB Pa3JCICHHs] CMECEH: C MOMOIIbI0 MarHuTa, (UIbTpOBaHUE,
BbITIApUBaHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNE OYUCTKH MMOBAPEHHOMN
COJIM, HaONIOJAEHWE W  ONHUCAaHUE  PE3yJbTaTOB  MPOBEICHUS  ONbBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — anemMeHT U mpocToe
BelecTBo. Haxoknenuwe kucimopoia B TpUpoAe, (U3MYECKUE U XUMUYECKUE
cBoiictBa (peakuuu ropeHusi). Okcuabl. [Ipumenenue xuciopoaa. CrnocoObl



MOJIYYCHHUST KHUCTIOpoJa B JIA0OpaTOpHUM H MPOMBINIIEHHOCTH. KpyroBopot
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TemnoBoit 3¢(}eKT XUMHUECKON peaklud, TEPMOXUMHUYECKUE YpaBHEHHUS,
DK30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HECHHE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — anemeHT u mpocrtoe BemectBO. Haxoxaenue Bogopoaa B
npupoae, GU3MYECKHEe ¢ XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00bEM razoB. Pacd€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacepilieHHbIE M HEHACBIIIEHHBIE PAacTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B pacTBOpPE. XUMUUYECKHE CBOMCTBA BOJbl. OCHOBaHUS.
Ponp pacTBOpOB B IpupoJie U B KU3HU 4yenoBeka. KpyroBopot Boabl B MPUPOJIE.
3arps3HeHHne NpUPOIHBIX BoJ. OXpaHa U OUUCTKA MPUPOIHBIX BO/I.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  cojeoOpasywoniue (OCHOBHBIE, KHUCIOTHBIE, aM(pOTEpHbIE) U
HecosneoOpasyronue. Homenknatypa oxcugoB. ®duznueckue U XUMHUECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcunoBanus. Krmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMbIC
ocHoBaHuA. HomeHknatypa ocHoBaHni. PU3MYECKHE W XHUMHYECKHE CBOMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucinor. dusnyeckue u
XAMHUYECKUE CBOWCTBA KUCIOT. Psan axkruBHoctn meraimnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa coseil. @U3NYECKUEe U XMMHYECKUE CBOMCTBA COJICH.
[lonyuenune cosen.

['eHeTnueckas CBSI3b MEXKY KJIacCCaMU HEOPTaHUYECKUX COCAUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJICHCTBUS BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHHUS W
MpeKpalleHus: TopeHus (Mmokapa), O3HaKOMJICHHE C OOpa3llaMH OKCHIOB U
ONMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHWE, PACIO3HABAaHUE W W3YUYCHUE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojopona ¢ okcuaoM meau (1)
(BO3MOKHO HCITIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3Il0B BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIEOBAHUE OCOOCHHOCTEM PACTBOPEHHS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBHIO, MPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHON
MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJbI C METaJLIAMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



UCCIeOBaHNE OO0pa3lioB HEOPraHWYECKHX BEIMIECTB PA3IMYHBIX KIIACCOB,
HaOJIIOICHNE W3MEHEHUSI OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
u3ydyeHue B3aumozeiictBus okcuga menu (Il1) ¢ pacTBopoM cepHOW KHCIIOTHI,
KHCJIOT C METajulaMHi, peaklUWil HEUTpalu3aluH, IOIYYEHHE HEPACTBOPUMBIX
OCHOBAHUWM, BBITECHEHHWE OJIHOIO MeETajula JPYTMM M3 PAacTBOpA COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COEIMHECHUI.

IMepuonuueckui 3axkoH u Ilepuoguyeckass cucreMa XUMHYECKHX
iemeHToB JI. . MengeneeBa. CtpoeHue aToMoB. XUMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M MIECJTOYHO3EMEIbHbIC METAILIBI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPbIE 00pa3yloT aMmbOTEPHbBIE OKCHUJIBI
U TUAPOKCHUJIBI.

[Tepunonnueckuit 3akoH. [lepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIMHHONEpUOAHAS  (OPMBI
[Tepronnueckoii cucrembl xumuueckux 3nemenToB [[. . Menneneesa. Ilepuoas
u rpynmbl. OU3WYECKUI CMBICH MOPSAKOBOIO HOMEpPAa, HOMEpPOB NEpUOAa U
TPYIIIBI AJIEMEHTA.

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

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

3nauenue [leprnonnueckoro 3akona u [leppoanveckoil CUCTEMbI XUMHYECKHUX
JJIEMEHTOB Ui pa3BUTUsA Hayku W mnpaktuku. [[. M. MenneneeB — yuy€Hbli U
IpaKIaHUH.

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

Crenenb  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tporniecchl OKMCIIEHUSI K BOCCTAHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

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

Mesicnpeomemnmnuie ceasu



Peanuzanusi MeXOpeAMETHBIX CBSI3€H MpH WM3YyYEHHM XMMHHM B 8 Kjacce
OCYILECTBIISIETCS YEpPe3 HCIOJb30BaHUE KaK OOIIHUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

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

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

buonorus: dporocunres, apixanue, ouocdepa.

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

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOWCTB
XUMUAYECKUX DJJIEMEHTOB TEPBBIX TPEX MEPHOJOB, Kalus, KaIblUi H HX
COCMHEHUNM B COOTBETCTBHMU C TIOJIOKEHHEM 3JIEMEHTOB B llepuonnueckou
CUCTEME U CTPOCHHUEM UX aTOMOB.

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

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

Knaccudukaiysa XuMA4ecKUX peakiuii Mo pa3auvyHbIM MPU3HAKaM (110 YUCTy
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEeW OKMUCIICHUS XMMUYECKUX 3JIEMEHTOB, IO 00OpaTUMOCTH, IO
YYaCTHUIO KaTaln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYECKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW pEaKIUU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

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



OKHCJIMTEIIbHO-BOCCTAHOBUTENBHBIX  PEAKIIMKA C  HCHOJB30BAHHEM  METOJA
AIIEKTPOHHOTO OajaHca.

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

Peakiuun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIM HOHHOTO OOMEHa,
MOJHBIE W COKpall€éHHbIE HWOHHBbIC YypaBHEHHUs peakiuil. CBoOWCTBa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHbIE peakiii Ha HOHBL. [[OHATHE O TMAPOIIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTALIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW pPEaKIuu
OT BO3JICUCTBUS PA3IUYHBIX (DAKTOPOB, HCCIEIOBAHUE AIIEKTPOINPOBOIHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALUMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), IPOBEJICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  TMPOTEKAHUS  peakuuii  HMOHHOro  OOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropeHue, peakiuu paslioKEHUs, COCIMHEHMS), paclo3HABaHUE HEOPTaHUYECKUX
BEIIECTB C I[OMOIIBIO KAYECTBEHHBIX PpPEAKIMAd HAa HOHBI, PEUICHHE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6mast xapakTepuctuka rajsoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3auMOJIEHiCTBUE C METaUIlaM{, HEMeTaUlaMU, IIeJIo4aMu). XJIOPOBOJOPO/I.
CossiHass KUCJIOTAa, XMMUYECKUE CBOMCTBA, MOJyYeHHUE, NpuMeHeHue. JlelicTBue
XJIOpa W XJOPOBOJOPOAA HA OPraHW3M YeJOBeKa. BaxkHeWmme XJIopuabl U UX
HAXOXJCHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKHUe CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUTOTPOITHBIE MOAU(PUKAIINN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUE cBoMCTBa. OKCUIBI CEphl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciiora, (HU3WYECKHEe W XHMHYECKHE CBOMCTBa (00mHE Kak
MPEACTaBUTENS Kjacca KHUCJIOT W crnenududeckne). XUMHUYECKUE PEaKINH,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHor KUcIoThl. COMM CEpHON KUCIIOThI, KAUECTBEHHAS PEAKLINs Ha



cyiabdpaT-uoH. Haxoxzaenue cepbl M €€ COCOUHEHHH B IpHUpoae. XUMUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHMSIMU cepbl (KUCIIOTHBIE JOK[IH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHCICHUS. A30T, paclpOCTpaHEHHUE B MPHUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkre 1 XMMHUYECKHE CBOMCTBA, OMyYyeHUe U mpuMeHenue. Coiau aMMOHUS,
ux pU3NUEeCKUe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHue, QU3NYeCKue U XUMHYECKHe
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHHUSI B KadyeCTBE MHHEpaIbHBIX
yno0peHuil. XuMUYEeCKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpelibl COeAMHEHUSIMU a30Ta
(KUCIIOTHBIE JTOXKIIM, 3arpsi3HEHUE BO3/ayXa, MO4YBbl U BogoémoB). docdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcun dochopa (V) u pochopHas kuciaora, pU3NISCKUE U XUMUICCKUE CBONCTBA,
nosyuenue. Mcnonap3oBanue pocaToB B KAYECTBE MUHEPAIBHBIX YIOOPEHU.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMKM, PACIPOCTpaHEHHE B MNPUPOJE, (U3MUECKHE U XUMHUYECKHUE
cBoicTtBa. Ancopouus. Kpyrosoport yriepona B npupojae. Okcuabl yriepoja, ux
¢u3nuecKkue W XUMUYECKHE CBOMICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
[OJlyY€HUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJEMBbl, CBSA3aHHBIE C OKCHUIOM
yraepona (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KucaoTa U €€ coM, uX (PU3NUEeCKUe U XMMHYECKHE CBOMCTBA,
noJiyueHue W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3zoBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayabHbIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHUSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTHUIICH, 3TaHOJI, TJINLEPUH, YKCYCHAs! KUCIIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepaboTku (O€H3UH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILIECTBAX: XKHUpax, OeJKax, yriieBojax — U ux
poJiM B JKH3HM 4YEJOBEKa. MarepuaabHOE€ €IMHCTBO OpPraHUYECKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero ¢usnueckue M XHUMHYECKHUE CBOMCTBA, IMOJIYy4YEHUE U
npuMmenenue. CoenuHeHHs KpeMHus B mnpupoge. OOmue mnpeacTaBieHus 00
okcusie kpemaus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOIb30BaHUE B
ObITY, B MPOMBIIIEHHOCTH. BaxxHelne CTpouTeNbHbIE MaTepHallbl: KepaMmHKa,



CTEKJIO, IIEMEHT, 0eTOH, xene300eToH. [IpobmemMpl 6€30MacHOTO MCIOIh30BaAHMUS
CTPOUTEJIbHBIX MAaTEPUATIOB B MOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
X TIPOTEKAHWsI, OIBITHI, OTPAKAIOINE (PU3NUYECKHE W XUMHUYECKHE CBOMCTBA
rajJoreHOB M HUX COEJUHEHHI (BO3MOXXHO UCIIOJb30BAaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHWE C O0Opa3lamMu XJOPHUAOB (TaJOr€HUIIOB), O3HAKOMJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUATIOB), HAOIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACHUCTBUEM
KOHICHTPUPOBAHHOW CEPHOW  KHUCJIOThI, HW3Y4YCHHE XUMHYECKUX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIOTHI, MPOBEJECHUE KAaUECTBEHHOW peaKIuu Ha cyJibdar-
WOH W HaOJIOJieHHWEe TNpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJICHHE C (PU3HMUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOChHOPHBIX yAOOpPEHUHl, MOITyUYEHHE,
coOupaHue, pacrno3HaBaHWE€ M U3YYCHHE CBOWCTB aMMHakKa, IpPOBEACHHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PochaT-uoOH U M3yUYCHHE MPU3HAKOB
UX IPOTEKaHUSI, B3ANMOJICVCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C ME/IBIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YCHUE Mozenein
KPUCTAUIMYECKUX PpEIIETOK anmMasza, Tpaduta, ¢QyiepeHa, O3HAKOMJICHHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTUBOras3a, MojydyeHue, coOupaHue, paclio3HaBaHWE U U3yUCHUE
CBOMCTB YIJIEKHCJIOTO Tra3a, MPOBEICHUE KaueCTBEHHBIX pPEaKinii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIJICHHOCTH, PEIICHHE HSKCIEPUMEHTAIBHBIX
3a7a4 1o teMe «BakHelnme HeMeTaJUIbI ¥ UX COEIUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenpeneeBa u ctpoeHusi aroMoB. CTpoeHue MeTaiuioB. MeTtamnmyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAX
HaMpsHKeHUH MeTaiwoB. OU3nyYeckue U XUMUYECKHE CBOMCTBa MeTaiioB. Oomue
CIOCOOBI TIONTy4eHHUs] MeTauioB. [loHATHE O KOppPO3WHM METALIOB, OCHOBHBIC
criocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY W MPOMBIIIIICHHOCTH.

[Ilenounsie MeTamel: nonoxeHue B [lepuoanyeckon cucremMe XMMHUYECKHUX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJECHUE B MPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl 1



TUJIPOKCUIBl HaTpusi W Kanud. [IpuMeHeHne mIEeNOoYHBIX METAUIOB HU  HX
COCIUHCHUM.

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

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE atoma, HaxXOXAcHWE B mpupoae. Dusnueckue u
XUMHUYECKHE CBOMCTBA aTFOMHHUSA. AM(POTEpHBIE CBOMCTBA OKCHJIA U THIPOKCHIA
aJIIOMMHMUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, cTpoeHHE aroma, HaxoxJacHUE B mnpuponec. Duszmueckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, TUAPOKCUIBI U conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBaAMH, H3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3HH  METALIOB  (BO3MOXKHO
HCIIOJIB30BaHNE BHJCOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOIECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOXKHO  HCIOJIb30BAaHWE  BHJICOMATEPHAIOB), TMPHU3HAKOB  IMPOTEKAHUS
KaYE€CTBCHHBIX PEAKIMM HA MOHBI: MarHus, KIbLWA, aJIIOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIICIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEHICHUE YKCIICPUMEHTAIIBHBIX 3aJ1a4d M0 TeMe «Baknenme
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHME BEILIECTB M XMMHUYECKUX peakuuil B ObiTy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSAX.

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

Xumuyeckuui IKCnepumenm:

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

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeIMETHBIX CBSI3ed NMpU HM3YYECHHUH XMMHH B 9 Kiacce
OCYILECTBISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U MOHATUH, SIBISIONINXCS CUCTEMHBIMHU JJISL OTJACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHS: HAy4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, HM3MEPEHUE, MOJIEb, SIBICHHE, TapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
U30TOMBI, PATMOAKTUBHOCTh, MOJIEKYJIA, JJICKTPUYECKUU 3apsiyi, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, PACTBOPUMOCTbD, KPUCTATITNIECKas
pemérka, CrulaBbl, (pU3MUYECKHE BEIMYMHBI, €AWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTHI, MAKPOAJIEMEHTHI, MUTATEIbHBIC BEIIECTBRA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
I0JIE3HBIE UCKOIIaeMbI€, TOIJIUBO, BOAHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOILETO
oOpa3oBaHMsI JOCTUTAIOTCS B XOA€ OOyYeHHsS XHMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMH POCCUUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIECHHOCTSIMU, IIPUHSITBIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIlMpEeHne OIbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCTIMTAHUSA:

[IEHHOCTHOT'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4yHOMY HACJEIUI0, TTOHUMAaHUS 3HAUYCHUS XUMHUUYECKOM HAyKH B KU3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEpPHOU HH(pOpMAaIMeil o
MEPENOBbIX JOCTUKEHUSIX W OTKPBITUAX MHUPOBOM M OTEYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpA U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MPaBUIAX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATEeNIbCKOM,  TBOPYECKOM W APYrMX  BHJAAX
JEATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JEATEIbHOCTH TMpU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3a7ay, BBIMOJHEHUH XUMHYECKHUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpOllecCe OTOM y4eOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHHE H TIOCTYIIKM CBOMX TOBApHUILEH C TO3HUIUHU
HPABCTBEHHBIX U MPABOBLIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHUPOBO33PEHUYECKHUE TPEICTABICHUSI O BEIIECTBE M XMUMHUYECKOW pPEakIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUA HAyKH U COCTaBIISIONIUE
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPEIOM, O POJIM XUMHUH B TTIO3HAHUHN 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIC HA MOJyYEHHUE HOBBIX 3HAHUU MO
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YHUTATEIbCKOW KYyJIBTYpPhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEJIbHOM paboThl C y4eOHBIMH TEKCTaMM, CIPABOYHOMU



JUTEPATypO, JOCTYMHBIMH TEXHUUYECKUMU CPEACTBAMHU HWH(OPMAILIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYeHHWI0 W TMO3HaHWIO, JI0003HATEIBHOCTh, TOTOBHOCTH H
CHOCOOHOCTH K  CcaMOOOpa30BaHUIO, MPOEKTHOW U  MCCIIENOBATEIbCKOM
JESTEIbHOCTH, K OCO3HAHHOMY BBIOOpY HAIIpaBICHHOCTH U YpOBHS OOydeHUs B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHME [ICHHOCTU JKWU3HHM, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKM Ha 3J0POBBI 00pa3 >KU3HMU, OCO3HAHUE MOCIEICTBUHA U
HENPUATHE BPEIHBIX IPUBBIYEK (YIIOTPEOIECHUS aJIKOT0JIsl, HAPKOTUKOB, KYpPEHHUs),
HEOOXOJMMOCTH COOJNIIO/IEHUST MpaBui OE30MACHOCTH TpU  OOpalleHUuH ¢
XUMUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEHHIO ITpodeccuil u TpyJa pa3IinyHOro poaa,
YBaXEHUE K TPyAYy W pE3ylbTaTaM TPYAOBOW NEATEILHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHHUS 00pa30BaHus C YYETOM JIMUYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U OTPEOHOCTEM,
yCIeHON Npo(eCCUOHATIBHON IEATEIbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU II€JIECO00Pa3HOE OTHOIIEHHWE K NPUPOJIe KaK HCTOUYHUKY
YKU3HM Ha 3eMJle, OCHOBE €€ CYLIECTBOBaHUS, TOHUMAHUE [IEHHOCTH 310POBOTO U
O6e3omacHoro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bu3MYEeCKOMY M TICUXMYECKOMY 3J0POBbIO, OCO3HAHME LIEHHOCTH COOJIIOJAECHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU HU3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLEd TPUPOIHON CPENOM, I MOBBIIEHUS
YPOBHSI  DKOJIOTUYECKOW  KyJNbTYphl, OCO3HaHUS TJIOOATBHOTO  XapakTepa
HKOJIOTHYECKUX MpoOJeM M MyTell MX peleHuss MOCPEACTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIUIEHHS, YMEHHs PYKOBOJCTBOBAaTHCS UM B IO3HABATEIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIEHAYyYHbIE MOHATHS (3aKOH, TeOopus,
IOPUHLMUII, TUIIOTE3a, (PaKT, CUCTeMa, MPOLECC, IKCIIEPUMEHT U APYTOE.), KOTOphIE
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMeTax M IMO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPeAMETOB (OPMHUPOBATH MPEACTABICHUE O LEIOCTHOU



HAyYHOW KapTHUHE MHUPA, U YHUBEpCATIbHBIC yueOHbIE NeHCTBUs (TT0O3HABATEIBHEIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPBhIE 00ECTIeunBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHHUIO U OCYIIECTBICHHUIO YYEOHOM
JIEATEIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE AeiiCTBHS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKA, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMU TOHSATHSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBACHEHUS OT/ACIBbHBIX (PaKTOB M SIBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUH ISl KJIAcCU(PUKAIIMU XUMUYECKHX BEIIECTB M XUMHUUYECKUX PEAKIUU,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBS3M MEXIY OOBEKTaMH HW3Y4YEHUS,
CTPOUTH JIOTUUECKUE PacCyXIeHUs (MHAYKTHUBHBIC, JCTYKTUBHbBIC, IT0 aHAJIOTHUH),
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), XHMHUYeckas (opMysla M ypaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh U XapaKTEPU30BATh CYIICCTBEHHBIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHUBOPEUHS B U3yUAEMbIX MPOLIECCAX U SABICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE MHCTPYMEHTA
MO3HAHUS, a TaKXKEe B KayeCTBE OCHOBBI MJii (POPMUPOBAHUS THUIIOTE3BI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOJIoaaTh 3a XOJO0M IIpoiiecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €ro Pe3ynbTaT, popMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOWpATh, AaHAIM3UPOBATh U HHTEPIPETUPOBATH HH(OpPMAIIHIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTHUYECKH OIEHWBATH MPOTHBOPEUMBYIO U
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



yYMEHHE MPUMEHATh Pa3lnYHble METOJbI U 3allpOChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMM W COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJUMBIX JUIS BBINOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEIEHHOrO TUIA, TPUOOPETEHUE ONBITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCIOJIB30BAHMS PA3IMUHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMANBHYIO (hOpMY MpeAcTaBIeHUS UHpopMauu 1
WUIIOCTPUPOBATh PEIIAEMbIE 337a4l HECIO0XXHBIMA CXEMaMH, JharpamMmaMu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh W AaHAJIM3MpoOBaTh B Tpolecce Yy4eOHOW U
UCCJIEI0OBATENHCKONU JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUUA MPOMBIIUICHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHUE OKPYXKAIOUIEH IPUPOIHOU
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHUSl 3a/laBaTh BOMPOCHI (B XO0JA€ Jauajora W (W) JAUCKYCCHH) IO
CyllecTBy  oOcyXmaemMol  TeMbl, (OPMYIHPOBATH CBOU  MPEJIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTax; JEJaTh IPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI IO UCCIIEAOBAHUIO CBOMCTB BENMIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELICHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uiuil (00cyXeHuss, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPIWHAIUS
COBMECTHBIX JEHCTBUM, OMNPENCICHHE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe NCHCTBHSA:

YMEHUE CAMOCTOSTENIBHO ONPENEHATh LENU JEATEIbHOCTH, IUIAHUPOBATH,
OCYUIECTBJISITh, KOHTPOJIHUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOKO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITENIbHO COCTAaBJSATh WM KOPPEKTHPOBATH
MPEJIOKEHHBIM  QJITOPUTM  JCUCTBUUA MPU BBINIOJHEHUU 33JaHUN C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIOJIb30BATh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33]IaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX pe3yJabTaTOB [0 OCBOEHHUIO 005A3aTE€IbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIJICJISIIOT: OCBOEHHBIE OOYYalOIMMKCS Hay4yHblE€ 3HAHUSA, YMEHHS M CIOCOOBI



NeUCTBUM, crenupudecKkue s TpeAMETHOW o0mact  «XUMHS», BHIBI
JNEATeIbHOCTH 1O  TMOJYyYEHHI0O HOBOTO  3HAHUS, €ro  HWHTEpIpEeTalluu,
peoOpa30BaHUIO M MPUMEHECHHIO B PA3JIMYHBIX YICOHBIX M HOBBIX CHTYAITUX.

K xonIy oOyuenus B 8 kj1acce npeMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKPBIBATh CMBICII OCHOBHBIX XHWMHYECKHUX IOHATHI: aToOM, MOJEKYJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHASI U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10JIs1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHCJIOTa, OCHOBAaHUE, COJIb, JJIEKTPOOTPULIATECIHHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON A EKT peakinmy,
AIpO aToMa, AJIEKTPOHHBIM CJIOW aToma, aToOMHasi OpOuTa b, PAaAUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUUTIOCTPUPOBATh  B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHATUA H
MPUMEHSITh 3TU TIOHSATHUS MPU OMUCAHUU BEIIECTB U X MPEBPAIICHUIA;

e ICII0JIb30BAaTh XUMHUUYECKYI0 CUMBOJIMKY JJIsI COCTaBIeHUsT (hOpPMYJT BEIIECTB
Y YPAaBHEHUM XUMHUYECKUX PEAKIIMIL;

e OTIPE/ICNIATh BAJICHTHOCTh ATOMOB D3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

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

e ONMCHIBATh W XapakTepu3oBaTh TaOmmuHyio ¢opmy Ilepuognyeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iuyaTh TMOHSTHS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, manbsie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay C YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



XUMUYECKHUX DJIEMEHTOB (COCTaB M 3apsij spa, 001Iee Yuciio dJIEKTPOHOB
U PaCTIpEICIICHHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

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

e XapaKTEePU30BaTh (OIMHUCHIBATH) OOIMHME XMMHYECKHE CBOWCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

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

¢ BBIYMCJISITh OTHOCHTEIBLHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIIO XHUMHYECKOTO »JjeMeHTa 1o ¢GopMmyse COCIUHEHHS,
MacCOBYIO [IOJIIO BEIIECTBA B PAcTBOPE, MPOBOAUTH PACUETHI TIO
YPaBHEHUIO XUMUYECKOM PEaKITny;

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

e CJICJIOBATh MPAaBHUJIaM TOJIb30BAHUS XUMHUYECKOM MOCYI0M U TaOOpaTOPHBIM
o0opyZOoBaHUEM, a TaKXe TmpaBuWiaM OOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHUM C MHCTPYKIMSIMH TIO BBITIOJHEHUIO JIAOOPATOPHBIX
XUMHUYECKUX ONBITOB MO TMOJYYEHHUIO U COOMpPAHMIO Ta3000pa3HbIX
BEIIECTB (BOJIOpPOJIa M KHUCJIOPOJA), IPUTOTOBJICHUIO PACTBOPOB C
ONPEAECIEHHON MACCOBOM JIOJIEW PACTBOPEHHOIO BEIIECTBA, INIAHUPOBATH
U TIPOBOJIUTH XUMHUYECKUE DKCIIEPUMEHTHI 10 PACTIO3HABAHUIO PACTBOPOB
HIeJI0YEe U KHUCIIOT C MOMOIIBI0 MHAMKATOPOB (JIakmyc, (heHondTanenH,
METWJIOPaHX U APYTHE).

K xoHiy 00yueHus B 9 kJjiacce npeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e DAaCKpbIBaTh CMBICII OCHOBHBIX XHUMHYECKUX TMOHSATHUH: XUMHYECKUUN
AIIEMEHT, aTOM, MOJIEKyJa, HOH, KaTHOH, aHWOH, MPOCTOE BEUIECTBO,
CJIOKHO€ BEIIECTBO, BAJIEHTHOCTh, 3JIEKTPOOTPUIATENIBHOCTh, CTEINEHb
OKHUCJICHHS, XUMUYECKasl PEaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU d(PdeKT
peakiuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEAJICKTPOJUTHI, DJIEKTPOJIMTUYECKAS JTUCCOIMAIINS, PEaKIUU HOHHOTO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HeoOpaTHUMblE PEAKINH, OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIIHH,
OKHUCJIUTENIb,  BOCCTAHOBHUTENIb,  OKHUCIEHWE M  BOCCTAHOBJICHHE,
aIIoTponus, aM(pOTEepHOCTh, XUMHUYECKas CBS3b (KOBAJICHTHAs, MOHHAS,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

e WWUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XMMHUYECKHX IOHSATUH U
MIPUMEHSTh 3TU NOHATHS MPU OMKMCAHUY BELIECTB U UX MPEBPALLICHUII;

e ICTIOJI30BATh XMMUYECKYI0 CUMBOJIUKY JIJISI COCTaBJICHUS (POPMYJIT BEIIECTB
Y YPAaBHEHUM XUMHUYECKUX PEAKIIMIL;

e OIIPE/CIIATh BAaJEHTHOCTh M CTENEHb OKHUCIEHHUS XMMHYECKUX 3JIEMEHTOB B
COCIMHEHUAX Pa3JIMYHOIO COCTaBa, MPUHAIJICKHOCTh BEUIECTB K
OINpeneNéHHOMY KJIAcCy COEIUMHEHMH 1o (opMmyiaMm, BUJ XUMHYECKOH
CB3M (KOBaJ€HTHAs, WMOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX
COEJIMHEHHUAX, 3apsi/l MOHA M0 XUMHUYECKOM (QopMylie, XapakTep Cpelbl B
BOJHBIX PACTBOpPAaX HEOPraHWYECKUX COECIMHEHHM, TUI KPUCTAIUIUYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

epackpeiBaTh cMbich Ilepuonmyeckoro 3akona J[. WM. MengeneeBa u
JEMOHCTPUPOBATh €ro IIOHMMAaHWE: OIMCHIBaTh W XapaKTEPHU30BaTh
Tabnuunyto (opmy Ilepuoanueckoil cUCTEMbl XMUMHYECKUX 3JIEMEHTOB:
paznuyaTh MOHATHUS «TJaBHas noArpynna (A-rpynma)» U «1modoyHas
noarpynna (b-rpynma)», manele u Oonbline NEPUONBI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIIOBBIMM  XapAaKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue MX 0 DJIEKTPOHHBIM CJOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB 3JIEMEHTOB M HX COCIMHEHUN B
Ipeesiax MaJlbIX IEPUOJIOB U TIABHBIX MOJAIPYIIl C YYETOM CTPOEHHUS UX
aTOMOB;

e KJTJaCCU(PUUUPOBATh XUMHUYECKUE DJIEMEHTHI, HEOPraHWYECKHUE BEUIECTBA,
XUMUYECKUE peakuuu (M0 YMCIy U COCTaBy YYAaCTBYIOUIUMX B pPEaKIUU
BELIECTB, MO TEIUIOBOMY 3(P(EeKTy, O M3MEHEHUIO CTENEHEW OKHCIIECHUs
XHMHYECKUX DJIEMEHTOB);

e XapaKTepU30BaTh (OMHUCHIBATh) OOIIME M CcHeHUPUYECKUEe XUMHYECKUE
CBOMCTBAa NPOCTHIX M CIOXHBIX BEIIECTB, MOJATBEpPXk Aasi OIMNKUCAHUE
IpUMEPAMH MOJIEKYJISIPHBIX W HOHHBIX YPaBHEHHUU COOTBETCTBYIOLIUX
XAMUYECKUX PEAKIIHI;

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



ypaBHEHUSI PEaKIHi, MOATBEPKIAIONINX CYIIECTBOBAaHUE TEHETUYCCKOUN
CBSI3M MEX]Ty BEIIECTBAMH PA3INIHBIX KIJIACCOB;

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

o IPOTHO3MPOBATh CBOWMCTBA BEIICCTB B 3aBUCHMOCTH OT HX CTPOCHUS,
BO3MOXKHOCTH TIPOTCKAHUS XWMHUYECKHX TPEBPAMICHUNA B Pa3TUIHBIX
YCIIOBHSIX;

¢ BBIYHCJISATH OTHOCHTEIBHYIO MOJICKYJISPHYIO M MOJISIPHYIO MacChl BEIICCTB,
MAacCOBYIO JIOJIFO XMMHYECKOTO »JJeMEHTa 10 (OpMyJie COCIHHCHHS,
MacCOBYIO JIOJIFO BEIIECTBA B PacTBOPE, IPOBOAWTH PACUETH II0
YPaBHEHUIO XUMUYECKOMN PEaKITNH;

e COOMIOAATH TIPaBUJIa TIOJIH30BAHUS XUMUYECKOHN MOCYI0M U Ja00paTOPHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalieHus C BeEIIeCTBAaMU B
COOTBETCTBMM C HHCTPYKIUSIMH TIO BBIIOJHEHHUIO J1a0OpPaTOPHBIX
XUMHUYECKUX ONBITOB MO TMOJYYEHHUIO W COOMPAHMIO Ta3000pa3HbIX
BEIECTB (aMMHaKa M YTJICKHCIIOTO rasa);

o IPOBOINTH PEAKITUH, TTOATBEPKIAIONMINE KAYSCTBEHHBIM COCTaB Pa3IUIHBIX
BCIIIECTB: PACIIO3HABATH OIBITHBIM IyTEM XJIOpUI-, OpPOMHI-, HOIUI-,
kapOoHat-, docdar-, cuiamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KaTHOHBI
aMMOHHUSI W HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPTaHUICCKUX BEITICCTB;

e IPUMEHATh OCHOBHBIC OIEPAIIMH MBICITUTEIBLHON ACATEIbHOCTH — aHAIM3 U
CHUHTE3, CpaBHEHHE, O0000IIeHNe, CHCTEMAaTHU3allui0, BBIABJICHUE
NPUYUHHO-CJICACTBEHHBIX CBSI3¢H — i1 M3YyYCHHUS CBOMCTB BEIIECTB U
XUMUYECKUX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

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

11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK

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

YyeoBeKa

12 BemectBa 1 xuMuueckue 15 1 bubnnoreka IIOK

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

Hroro o pasneny 20

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

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

' Y COJISIX https://m.edso00.ru/7f41837c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [IOK

' OCHOBAHUSIX https://m.edso00.ru/7f41837¢c
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmoreka [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 bubnuoteka LIOK
XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmorexa LIOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bu6mmoreka [IOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 brbmmorexa LTOK
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

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peaxiuit https://m.edso0.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepuCcCTHKa XUMUYECKIX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 brbmmorexa [JOK
' PYTHIRL. Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 bubmmorera LIOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.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 UX COeAUHEHU A

. bub6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnoreka [IOK
2 B 1
3 aXKHEUIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pa3znean 4. Xumus 1 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 INIVIAHUPOBAHUE

8 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bceero H3yYeHUS oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
[Ipeamer xumun. Ponb XUMUU B KU3HA 1 bu6mmoreka [IOK
yesioBeka. Tena u BelecTna 04.09.2024  https://m.edsoo.ru/ff0d210c
IToHsATHE O METONAX ITO3HAHUS B 1 bubnuorexa [JOK
XUMHHU 06.09.2024  https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpaBuna
paboThI B 1a0OpaTOpUH U IPUEMBL 1 bubnuorexa [JOK
oOparteHus ¢ 1a00paTOpHBIM 11.09.2024  https://m.edsoo.ru/ff0d23dc
000py/I0BaHUEM
YucTteie BemecTBa U cMecH. CriocoObl 1 bu6mmoreka [JOK
paszeneHus cMecei 13.09.2024  https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas padora Ne 2
«Pa3nenenue cmeceii (Ha mpumepe 1 bubmorexa HOK
a . PHMEP 18.09.2024  https://m.edsoo.ru/ff0d28c8
OUYMCTKH TOBApEHHOM COJIN)»
ATOMBI U MOJIEKYJIBI 1 bubmorexa HOK
Y 20.09.2024  https://m.edsoo.ru/ff0d2a6c
XUMHUYECKHUE JIEMEHTHI. 3HAKU 1 bubnmoreka [JOK
(CHMBOJIBI) XUMHYECKHUX JIEMEHTOB 25.09.2024  https://m.edsoo.ru/ff0d2be8
[IpocTbie 1 clHOKHBIE BELIECTBA 1 bubmorexa HOK
P B 27.09.2024  https://m.edsoo.ru/ff0d2a6¢
ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmmorexa [OK
YPIPHO® ¥4 02.10.2024  https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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3aKO0H IIOCTOSHCTBA COCTaBa BEILIECTB.

bubmuoreka [JOK

10 Xumitecias popuya. Basiewrhocts 04.10.2024  https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX JIEMEHTOB
11 OtHOcHTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCUTENBHAs MOJIEKYJISIpHAsE Macca 09.10.2024  https://m.edsoo.ru/ff0d323c
12 MaccoBast 10151 XUMHAYECKOr0O bubmuorexa [JOK
3JIEMEHTAa B COCIMHECHUN 11.10.2024  https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemecrBa. MoJib. bu6mmorexa [IOK
Monspras macca 16.10.2024  https://m.edsoo.ru/ff0d5230
14 DU3NYECKUEe U XUMUYECKHUE SIBIICHHUS. bubmuorexa [JOK
XuMHYecKasi peaKius 18.10.2024  https://m.edsoo.ru/ff0d37fa
15 IIpr3HaKku U yciI0BUS IPOTEKAHUSA bubnunoreka [JOK
XUMHYECKUX peaKIui 23.10.2024 | https://m.edsoo.ru/ff0d3a16
16 3aK0H COXpaHEHUsI MaCChl BEIIECTB. bubnuorexa [JOK
XUMUYECKUE YpaBHEHHS 25.10.2024  https://m.edsoo.ru/ff0d3b88
Brruucienust KoaudecTBa, MacChl
17 BEIIECTBA [0 YPABHECHUSIM XUMHYECKUX bubmorexa HOK
HeeTBatio yp 30.10.2024  https://m.edsoo.ru/ff0d5708
peakiui
Knaccudukanus XuMHUECKUX peakinui
18 (coemuHEeHNs, pa3TIOKECHUS bubmmorexa [JOK
P ’ 01.11.2024  https://m.edsoo.ru/ff0d3f34
3aMelleHus, ooMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIOoNeauCT. O600IIeHNe U bubmorexa HOK
] B 13.11.2024 = https://m.edsoo.ru/ff0d40c4
cHUCTEeMaTH3aIus 3HAaHUI
20 KonTponbnas padorta Nel o teme bubnnoreka [JOK
«BemiecTBa U XUMUYECKUE PEAKLIUN 15.11.2024  https://m.edsoo.ru/ff0d4290
91 Boznyx — cmecsk razos. Cocras bub6nuorexa [IOK
Bo3nyxa. Kucnopon — snemeHT u 20.11.2024  https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
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npoctoe BeuiecTBo. O30H

dusnyeckue U XUMUYECKHAE CBOMCTBA

22 KHCJIOpO/Jia (peaKIuu OKUCICHUS bubmmorexa [TOK
POAG IPEAiEH : 22.11.2024  https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
CriocoOblI MOTy4YeHHS KHCIIOpO/ia B
23 nabopaTopuu }I/’an OMBIMHerHciTH bubmorexa LHOK
patop P ’ 27.11.2024  https://m.edsoo.ru/ff0d497a
[TpuMeHeHne Kucaopoa
TennoBoii 3 PeKT XUMUIECKOM
24 peaKIuu, MOHITHE O bu6mmoreka [IOK
TEPMOXUMHUYECKOM ypaBHEHUH, 9K30- U 29.11.2024  https://m.edsoo.ru/ff0d4790
SHJOTEPMHUCCKHUX PEAKIIHIX
TommBo (HedTh, yroiab U METaH).
25 3ar }ISHGI-EI/ICq];OS . a, CIIOCOOBI z:ro bubmorexa [JOK
P VxS, 04.12.2024  https://m.edsoo.ru/ff0d4c4a
PEIOTBPAIIICHHS
[IpakTuueckas padora Ne 3 o reme
26 «[Tonydenue u coOMpaHue KHCIOPOIa bubmmorexa [JOK
! P poa, 06.12.2024  https://m.edsoo.ru/ffod4ae?
U3YYCHUE €T0 CBOWCTBY
97 Bonoponx — anemeHT u pocroe bubnuoreka [IOK
BenlecTBo. Haxoxenue B mpupose 11.12.2024  https://m.edsoo.ru/ff0d4dd0
28 dusnyeckue U XUMUYECKUE CBOMCTBA bu6mmoreka [IOK
Bogopoaa. [IpumMenenne Boopoaa 13.12.2024  https://m.edsoo.ru/ff0d4ddo
29 [lonsITHE O KUCIIOTAX U COMAX bubmorexa [JOK
18.12.2024  https://m.edsoo.ru/ff0d50d2
30 CriocoObI MoTy4eHus BOAOPOia B bubnmoreka [JOK
nabopaTopuu 20.12.2024  https://m.edsoo.ru/ff0d4dd0
[Ipaktrueckas pabota Ne 4 o Teme
31 «Hpon €HUE U EO6H aHue BOJOpOa bubmmorexa [OK
i P AOPOE, 25.12.2024 https://m.edsoo.ru/ff0d4f42

HU3YUCHHUC €TO CBOMCTB»
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MomnsipHblii 00bEM ra30B. 3aKOH

bubmuoreka [JOK

32
ABoraapo 27.12.2024  https://m.edsoo.ru/ff0d542e
Brruncienus o0b€Ma, KOJIHYECTBA
33 BEIIIECTBA ra3a Mo €ro U3BECTHOM bubmmorexa [JOK
. o 15.01.2025  https://m.eds00.ru/ff0d55a0
KOJINYECTBY BEUIECTBA MM 00BbEMY
Brruncnenust 006EMOB ra3oB 1o
34 ABHECHMIO PEAKIIMM Ha OCHOBE 3aKOHA bubmorexa LHOK
yDADHEHITIO peaiin 1 17.01.2025  https://m.edsoo.ru/ffod5708
00BEMHBIX OTHOIIICHUH Ta30B
35 ®du3nyecKue 1 XUMHUECKHE CBOMCTBA bubnuorexa [JOK
BOJIbI 22.01.2025  https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuid. [lonsitue 00 bubnuorexa [JOK
WHIUKATOpax 24.01.2025  https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. Haceiennbie
37 u HI;HacmpeHHmz aCTBOPBI B bubmorexa HOK
o P poL 29.01.2025  https://m.edsoo.ru/ff0d5b40
MaccoBast 10Jis BeIIECTBa B paCTBOPE
[Tpaktuyeckas padora Ne 5 o Teme
38 «IIpuroroBieHne pacTBOpOB € bubnuoreka [IOK
onpeeEHHON MacCOBOM J10yIe 31.01.2025  https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA
39 Konrtponsnas padora Ne2 o teme bubnnoreka [JOK
«Kucnopoa. Bonopoxa. Boga» 05.02.2025 | https://m.edsoo.ru/ff0d6342
40 OKcuapl: cOCTaB, KiIaccuUKaIus, bubnuoteka [JOK
HOMEHKJIaTypa 07.02.2025  https://m.edsoo.ru/ff0d664e
[Tomydyenue 1 XuMHYECKHUE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM(POTEpHBIX bubmmorexa [JOK
’ P 12.02.2025  https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHusI: cOCTaB, Ki1accuduxarms, bubnmuotexa [JOK
HOMEHKJIaTypa 14.02.2025  https://m.edsoo.ru/ff0d67ca
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[TonmydyeHue 1 XUMHYECKHUE CBOMCTBA

bubmuoreka [JOK

43
OCHOBaHMI 19.02.2025 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukarus, bu6mmoreka [IOK
HOMEHKJIaTypa 21.02.2025  https://m.edsoo.ru/ffOdfee2
45 [TonyyeHue u XUMHYECKUE CBOMCTBA bubnmoreka [JOK
KHCJIOT 26.02.2025 | https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIIATypa,
46 cnoco((iLII) I10JI )CHI/I}I XHMHI{ZSKI/IC bubmorexa LOK
N YHEHI 28.02.2025  https://m.eds00.ru/00ad9474
CBOIiCcTBa
[IpakTuueckas padora Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 0 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKHUX 05.03.2025  https://m.edsoo.ru/00ad9b7c
COEIUHEHUI))
48 I'enernueckas CBsA3bp MEXKY KJIacCaMu bubnnoreka [JOK
HEOPraHUYECKUX COCAMHECHUI 07.03.2025  https://m.edsoo.ru/00ad9a50
49 O06o0011eHre U cucTeMaTH3alus bubmmoreka [JOK
3HAaHUHU 12.03.2025  https://m.edsoo.ru/00ad9ch2
KonTponsHnas pabora Ne3 no teme
50 "OCHOBHEIE KJIaCChI HEOPTaHUYECKHUX bubmmorexa LHOK
on P 14.03.2025  https://m.edsoo.ru/00ad9ela
COCAUHEHMI
[TepBbIe TOMBITKA KIIACCH(PUKAITIU
51 XUMHYECKHX dJIeMeHTOB. IToHsTHE O bubmmorexa [IOK
) 19.03.2025  https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX 3JIEMEHTOB
Ilepronnueckuii 3aKOH U
52 [Teproanueckast cucTeMa XUMHYECKUX bubmnorexa [IOK
P 21.03.2025 | https://m.edsoo.ru/00ada52¢
snemenToB 1. . MenneneeBa
53 Tlepronasl, TPyNIIbI, TOATPYITIEI bubmmorexa [TOK
PHOBL, TPYHITHL HOATPY 02.04.2025  https://m.edsoo.ru/00ada52¢c
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Crpoenue atromoB. COCTaB aTOMHBIX

bubmuoreka [JOK

54
snep. M3oTombl 04.04.2025  https://m.edsoo.ru/00ada342
CTpoeHue AIEKTPOHHBIX 000I0YECK
55 aToMOB 3jieMeHTOB [leproanueckoit bubmorexa [JOK
PHOA 09.04.2025  https://m.edsoo.ru/00ada6bc
cucremsl [[. 1. Menaeneesa
XapakTeprucTUKa XUMHIECKOTO
56 3JIEMEHTA T10 €r0 MOJI0KEHUIO B bubmuorexa [JOK
[Tepunoanueckoii cucreme /. U. 11.04.2025  https://m.edsoo.ru/00ada824
MemneneeBa
3nauenue [leproanueckoro 3akoHa
57 JUIS pa3BUTHS HAyKU U npaktuku. 1. W. bubnnoreka [JOK
MeHeneeB — y4€HbI, IEAAror u 16.04.2025  https://m.edsoo.ru/00ada96e
rpaKJIaHUH
DJIEKTPOOTPULIATEILHOCTh AaTOMOB
58 XHMHYECKHUX 3JICMEHTOB/ bubmorexa HOK
N 18.04.2025 @ https://m.edsoo.ru/00adaab8
Bcepoccuiickas mpoBepouHas paboTa
59 Honnas xuMHu4deckas CBs3b bubmmorexa [TOK
23.04.2025  https://m.edsoo.ru/00adac34
60 KoBanentnas nossipHas XuMudeckas bubnmnorexa [JOK
CBSI3b 25.04.2025  https://m.edsoo.ru/00adaab8
61 KoBaseHTHas HenoysspHas XUMUYeCKas bubnnoreka [JOK
CBSI3b 30.04.2025  https://m.edsoo.ru/00adaab9
bu6mmorexa [IOK
62 C
TCICHD OKHCICHIA 02.05.2025  https://m.edsoo.ru/00adae28
63 OKHUCIATENbHO-BOCCTAHOBUTEIHHBIC bubnmnoreka [JOK
peakiuu 07.05.2025  https://m.edsoo.ru/00adb076
64 OKHUCIUTENNU U BOCCTAHOBUTEIU bubmorexa HOK
14.05.2025  https://m.edsoo.ru/00adb076
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KonTtponsnast padora Ne4 o reme

65 «CTtpoenne aToMa. XuMHUUYECKast 1 16.05.2025 ngi;j;f;igﬁ};% db4s6
CBSI3bY

66 PesepBublit ypok. O600mIeHNE U 1 bubnuoreka [IOK
CHUCTeMaTH3aIvs 3HaHUI 16.05.2025 @ https://m.edsoo.ru/00adb33c

67 PesepBHbIil ypok. O0001ICHHE 1 1 bubnnoreka [HOK
CUCTEeMAaTH3aIusA 3HaHUI 21.05.2025 | https://m.edsoo.ru/00ad9cb?2

68 PesepBHblit ypok. O6o01IeHNE U 1 bubnnorexa [HOK
cucTeMaru3anus 3HaHuil 23.05.2025 | https://m.edsoo.ru/ff0d61c6

OBLIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero H3y4YeHUs oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
[Tepuonuueckuii 3aKOH.

1 [Tepuonuueckas cucrema 1 bubnnoreka [JOK
XUMUYECKUX emeHToB /], U. 03.09.2024  https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XUMHUYECKHUX DJIEMECHTOB 1 bubmorexa HOK

R 05.09.2024  https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX NMEPUOIOB

3 Knaccudukanus 1 HOMEHKIIaTypa 1 bubnnorexa [HOK
HEOPraHUYECKHX BEIECCTB 10.09.2024  https://m.edsoo.ru/00adb7e2

4 Bupl XuMUYECKOM CBSI3U U THITBI 1 bubmuorexa [JOK
KPUCTAIITNYECKUX PEIIETOK 12.09.2024  https://m.edsoo.ru/00adbac6
KontponsHas padora Nel no reme

5 I1 i 1 1
«[ToBTOpEHue u yrnyOiaeHue 3HAaHHA 17.09.2024
OCHOBHBIX Pa3/IeNioB Kypca 8 Kiacca

5 Knaccugukanus XxuMmmuaeckux 1 bubnnorexka [JOK
peaxkuuii o pa3IMYHbBIM IPU3HAKAM 19.09.2024  https://m.edsoo.ru/00adbcb0
[lonsATHE O CKOPOCTH XMMHYECKOU

7 eakuu. [ToHSITHE O TOMOTE€HHBIX U 1 bubmorera [JOK
PCAKIUH. 24.09.2024 | https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEAKIIHIX
[ToHsITHE 0 XUMHUYECKOM

8 aBHOBecHH. DaKTOPHI, BIUSIIONTNE 1 bubmorexa HOK
P ’ PRL B 26.09.2024  https://m.edsoo.ru/00adc28c

Ha CKOpPOCTH XHUMHYISCKOM pPCaKkun u
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ITOJIOKCHHUEC XUMUYCCKOI'O
PaBHOBECHUA

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC

bu6mmoreka [IOK

9
peakiumn 01.10.2024  https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTUUECKON
10 nccoruanuu. CUIbHBIC U clla0bIe bubmorexa LHOK
AMCCORTATIT. 03.10.2024  https://m.edso0o.ru/00adcd68
ANEKTPOJIUTHI
11 HonHble ypaBHEHHUsI peaKIuit bubmorexa [JOK
P peakd 08.10.2024  https://m.edsoo.ru/00add448
XHUMHUYECKUE CBOMCTBA KUCIOT U
12 OCHOBaHHU B CBETE NMPEACTABICHUI bubnuorexa [JOK
00 JIEKTPOIUTUICCKON 10.10.2024  https://m.edsoo.ru/00add5d8
JUCCOLUAIIUU
XHUMUYECKUE CBOKCTBA COJIEH B
13 CBETE MpeCTaBICHUN 00 bubmorexa HOK
P . 15.10.2024  https://m.edsoo.ru/00addsh2
ANEKTPOIUTUICCKON TUCCOITUAITIT
14 [TonsTHE 0 TUIpONIU3E CONelt bubmmorexa [JOK
AP 17.10.2024  https://m.edsoo.ru/00add9d4
15 O06o001IeHre U CUCTEMaTU3AIIHS bubnuoteka [JOK
3HaHUI 22.10.2024  https://m.edsoo.ru/00addd12
[IpaxTnueckas padora Ne 1.
16 «Pemienne sKcriepuMEHTAIBHBIX bubmmorexa [JOK
24.10.2024  https://m.edsoo.ru/00addbfa
3a1auW»
Kontponsnas padora Ne2 o teme
17 «INEKTPOTUTHYECKAS TUCCOIUAITUS bubmorexa HOK
P AHCCOTHATIA. 29.10.2024  https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PACTBOPAX))
18 OO01mas xapakTepuCTHKA TaJIOTeHOB. bubnmuotexa [JOK
XHUMHUYECKHE CBOMCTBA HA IPUMEPE 31.10.2024  https://m.edsoo.ru/00addfe2
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XJiopa

Xnopooaopon. ConsiHasi KUCIIOTa,

19 XUMHUYECKHUE CBOMCTBA, MMOTyYEHUE bubmmorexa [IOK
> HOAYH ’ 12.11.2024 = https://m.edsoo.ru/00ade104
MIPUMCHECHUE
[IpakTrueckas padota Ne 2 o Teme
20 «I[TomydeHne coNsTHOM KUCITOTHI bubmorexa LHOK
YHCHTE €077 ’ 14.11.2024  https://m.eds00.ru/00ade348
U3y4YeHHE € CBOMCTBY
Brruncnenus no ypaBHEeHUSM
21 XUMUYECKUX PEAKIUi, €CIIH OJUH U3 bubmmorexa LIOK
PeAiIuiL, A 19.11.2024  https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
99 OO01mmas xapakTepucTHKa SJICMCHTOB bubnuorexa [JOK
VIA-rpynnsl 21.11.2024  https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOIU(MUKALIUU CEPHI.
93 Haxoxnenue cepbl 1 €€ coeMHEHUI bubnnoreka [JOK
B IIpHpo/ie. XUMUYECKHE CBOMCTBA 26.11.2024  https://m.edsoo.ru/00ade64a
cephl
24 CepoBoiopo1, CTpOEHHUE, bubnnoreka [JOK
¢bu3nuecKkre U XUMHUYeCKHe CBOMCTBA 28.11.2024  https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHasi KHCIIOTA,
25 ¢busnyeckue 1 XUMHUYECKUE bubmmorera LOK
. 03.12.2024  https://m.edsoo.ru/00adea28
CBOWCTBa, MPUMEHEHUE
XHUMUYECKUE PEAKIINH, JICKAIIHIE B
OCHOBE TIPOMBIIIUICHHOTO crioco0a
26 IIOJIy4YEHUSI CEPHOU KUCIIOTHI. bubnnoreka [JOK
XHUMHYECKOE 3arpsi3HEHUE 05.12.2024  https://m.edsoo.ru/00adec8a
OKpY’Karolen cpebl CoeTMHEHUSIMU
cephl
27 Brruncinenue MaccoBoii 10K BBIX0Oda bu6mmoreka [IOK
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MPOYKTa PEaKIU 10.12.2024  https://m.edsoo.ru/00adec8a
OOm1ast XapaKTEpUCTHKA AIIEMEHTOB

08 VA-rpynmnsl. A3o0T, bubnuoreka [IOK
pacrpocTpaHeHue B IPUPO/IE, 12.12.2024  https://m.edsoo.ru/00adeea6
(du3HUeCcCKre U XUMUIECKIE CBOHCTBA
AmMHaK, ero Gu3nvecKue u

29 XUMHUYECKHUE CBOMCTBA, MOYYCHUE U bubmorexa [JOK

> HOIYH 17.12.2024  https://m.edsoo.ru/00adf004
MIPUMCHCHUE
[IpakTuueckas padora Ne 3 o Teme
30 «[TonydeHne aMmmMHuaKa, U3y4eHue ero bubmorera [JOK
e 1Y 19.12.2024  https://m.edsoo.ru/00adf180
CBOWCTB»

31 A3oTHas KUCIOTA, €€ (PU3MIecKue bubnuorexa [JOK
XUMHUYECKHUE CBOWCTBA 24.12.2024  https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB H COJICH
aAMMOHHS B KQUeCTBE MUHEPATBHBIX

32 noOpeHuii. XuMudeckoe bubmmorexa [JOK
Y ' . 26.12.2024  https://m.eds00.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COCTMHEHUSIMH a30Ta
®docdop. Oxcun pochopa (V) u

33 ®ch;p;aﬂKHiLfTa%;$;HgCZKHeH bubmorexa IOK

P oTa, 14.01.2025  https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIyICHUE
Hcnonb3oBanue GocgaToB B

34 KauecTBE MUHEPATbHBIX YI0OpEHUH. bubnunoreka [JOK
3arpsi3sHEHUE TPUPOTHON CPEIBI 16.01.2025  https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHue B

35 npu Eﬂg ;H3£iec;ieIIXHMquCKHe bubmorexa IOK

PHPOJE, 21.01.2025  https://m.edsoo.ru/00adfd9c

CBOMCTBA
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Oxcunel yriaepona, ux pusnveckue u
XUMHAYECKHE CBOWCTBA.

bubmuoreka [JOK

36
DKOJIOTHYECKUE TTPOOIIEMBI, 23.01.2025  https://m.edsoo.ru/00adfebe
cBsi3aHHBIE ¢ OKcHIoM yrieposa (1V)
37 VYrolbHasA KUCI0Ta U €€ COIn bubmorexa LOK
28.01.2025  https://m.edsoo.ru/00ae006¢
[IpakTrueckas padota Ne 4 o Teme
38 "[losrydeHue yrieKuciioro rasa. bubnuoreka [IOK
KavecTBeHHast peakius Ha KapOOHAaT- 30.01.2025  https://m.edsoo.ru/00ae027e
noH"
[TepBoHavasbHBIC TOHATHUS 00
39 OpPraHUYECKHUX BEIIECTBAX KaK O bubmmorexa [IOK
P 04.02.2025 | https://m.edsoo.ru/00ae054e
COCITMHEHUSX YIIIepo/ia
40 KpeMuunii 1 ero coeiuHeHUs bubnmorexa LOK
P 06.02.2025  https://m.edso0.ru/00ae080a
[IpakTnueckas padora Ne 5.
41 Pemenue skcnepuMeHTaIbHBIX 33724 bu6mmoreka [IOK
o TeMe «Ba)kHelIIne HeEMeTaIbI U 11.02.2025  https://m.edsoo.ru/00ae0bf2
HX COEIUHEHUI»
KonTponbnas padora Ne3 no teme
42 «Baxuelnme HeMeTaUIbl U UX bubmmorexa LHOK
13.02.2025  https://m.edsoo.ru/00ae0el8
COEIMHEHNS
OO01mas xapakTepucThKa
XAMHYECKHUX DIIEMEHTOB —
43 MeTauioB. MeTtayumnaeckasi CBA3b U bubnmnoreka [JOK
MeTaJUTHYecKasi KpuCTauTHaecKas 18.02.2025  https://m.edsoo.ru/00ae103e

pemérka. Pu3n4YecKue CBOMCTBA
METAJIOB
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XUMHUYECKUE CBOUCTBA METAJLIOB.

44 DIEKTPOXUMHUUYECKUN P Eubmorexa ITOK
P . b 20.02.2025  https://m.eds00.ru/00ael1156
HaIpsDKEHUH METaJlIOB
OO6u1re cnocoObl MOTyYSHHS
MertauioB. Ciasel. Belunciienus 1mo
45 aBHEHHUSIM XUMUYCCKUX PEaAKIUU Eubmorexa ITOK
P P ’ 25.02.2025  https://m.eds00.ru/00ae1156
€CJIM OJTUH U3 PEareHTOB COJCPKUT
puMecH
46 ITonsaTHe 0 KOPPO3UU METAIIIOB bubmmorexa [IOK
pp 27.02.2025  https://m.eds00.ru/00ael1278
bubmuorexa [JOK
47
[enoumbie MeTaner 04.03.2025 | https://m.edsoo.ru/00ael4b2
48 Okcuabl ¥ TUAPOKCUBI HATPUS U bubnuorexa [JOK
KaJns 06.03.2025 | https://m.edsoo.ru/00ael4b2
49 [IenouHo3eMeNbHBIC METAJIIBI — bubmuorexa [JOK
KaJIbIIMA U Mardui 11.03.2025  https://m.edso0.ru/00ae15e8
50 Baxxuelnme coenMHEHNS KAJIbIUS Bubmorexa ITOK
s H 13.03.2025  https://m.edsoo.ru/00ael15e8
51 O0001IeHre U CUCTEMAaTU3AIUS
3HAHUH 18.03.2025
59 JKEcTKOCTh BOJEI U CIOCOORI €€ bu6mmoreka [JOK
YCTpaHECHHS 20.03.2025  https://m.edsoo.ru/00ae1886
IIpakTuyeckas pabora Ne 6 o Teme
53 "KEcTKoCTL BOABI M METOJEI €6 Eubmorexa IIOK
" A 8 01.04.2025  https://m.edsoo.ru/00aelae8
YCTpaHECHHS
. bubnuotexa [JOK
54 A
JTIOMITHIH 03.04.2025 | https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIE CBOMCTBA OKCHIA U bubnmuotexa [JOK
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TUAPOKCH]IA 08.04.2025  https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
%6 Aeneso 10.04.2025  https://m.edsoo.ru/00ae1d86
57 OKcuapl, THAPOKCUABI U COJTH Keje3a bubmuoreka [JOK
(1) u xeme3a (1) 15.04.2025  https://m.edsoo.ru/00ae35e6
58 O06o001IeHre U cHCTeMaTH3aIus
3HaHUI 17.04.2025
[IpakTuueckas padorta Ne 7.
59 Pemenue skcnepuMeHTaIbHBIX 33024 bubnnoreka [JOK
o Teme «BakHeime MeTaJIbl U UX 22.04.2025  https://m.edsoo.ru/00ae3de8
COCITUHEHUS
Brruncnenus no ypaBHEeHUSIM
XUMHUYECKHUX PEaKIIHii, €CIIU OJIUH U3
60 peareHToB J1aH B U30bITKE WU bubnuoreka [IOK
COJICPKUT MpUMecH. Beruncnenus 24.04.2025  https://m.edsoo.ru/00ael1750
MacCOBOM JOJIM BBIXOJIA TIPOTYKTA
peaknuu
61 O0600611eHre U cucTeMaTH3alus
3HAHUH 29.04.2025
KontponbHast pabora Ne4 o reme
62 «BaxHeinnme MeTauibl 1 UX 30.04.2025
COETUHEHUS
63 BemecTBa u maTepuaisl B bubnuorexa [JOK
MOBCETHEBHOM KU3HU YEIOBEKa 06.05.2025  https://m.edsoo.ru/00ae3f50
64 XUMUYeCKOe 3arpsi3HeHne bubnuoreka [IOK
OKpY KaloIen CpeIpl 08.05.2025  https://m.edsoo.ru/00ae4270
65 Ponp x¥umuu B pelieHun bubnnorexa [JOK
IKOJIOTHUECKUX TPOOIEM 13.05.2025  https://m.edsoo.ru/00ae4270



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

PesepBHelit ypok. O000IICHHE U

66 1 bubmuoreka [JOK
cUcTeMaTu3aIys 3HaHUI 15.05.2025  https://m.edsoo.ru/00ae0dOa
67 PezepHblit ypok. O6001eHuE 1 1 bubnuoreka [IOK
CHCTEMATH3allHs 3HAHHUI 20.05.2025 | https://m.edsoo.ru/00adb33c
68 PesepBHelil ypok. O60011eH1E 1 1 bubnmoreka [JOK
CHCTEMAaTH3aIusI 3HAaHUHN 22.05.2025 | https://m.edsoo.ru/00ad9cb?2
OBUIEE KOJIMYECTBO YACOB I10O 68

I[TPOT'PAMME



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




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

» Xumus, 9 knacc/ ['abpuensa O.C., Octpoymos U.I"., Cnaakxos C.A.
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner

» Xumusi: 8-i kimacc: 0a30BbIi yPOBEHb: YUCOHUK; 5-¢ M3AaHue, mepepaboTanHoE,
8 kmacc/ I'abpuensu O.C., OctpoymoB U.I'., Cnaakos C.A. AKoHepHOE

06HICCTBO «H3paTenbcTBO «HpOCBGHleHI/Ie»

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

MUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET
https://edsoo.ru/metodicheskie_kejsy/

https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/






