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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPENnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE COJIepKaHue,
MpeAyCMaTPUBAET PACIpPEIEICHUE €ro Mo KiaccaM M CTPYKTYPUPOBAHHE IO
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM  y4eOHOTrO  mpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE LI€JIeH U3ydeHUs IpeaMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENILHON JEATEIbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY>XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
oOyyJaromierocs, ero MpeACTaBICHUM O MaTEPUATBLHOM EIUHCTBE MHPA, BAXKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUIIEBOU U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 3IpaBOOXPAHEHUS.

N3yuenue xumun:

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

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOATEJIbHOM  y4eOHOW  JesATEeNbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsIa HA €JUHCTBO MPUPOBI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYaIOLUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
HAaYYHBIM 3HAaHHSAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHHe 00YJaIONMUXCS.

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

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ uzydeHuto. ColiepaHU€ CKIIAQIbIBACTCS U3 CUCTEMBI
MOHATUN O XUMHYECKOM JIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOr0 YpOBHS:

— aTOMHO-MOJIEKYJIIPHOT'O YUYE€HUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [Iepuoanueckoro 3akona /I. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMW,

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBA3U;

— TpelncTaBleHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YpPOBHSI K JPyroMy, BBITIONHSSA (QYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI YU BO3MOKHOCTEH MPAKTUYECKOrO MPUMEHEHHS U TOJTYyYECHUS
M3y4aeMBbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEICTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METO/IaM MO3HAaHUs B Hayke. M3ydeHHWe XHMMHUU MOPOUCXOIHUT C NPHUBICUCHUEM
3HAaHWM W3 paHee W3YUYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpYXKalomuid MUpy,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTHYECKOU
JESITENbHOCTH YEJIOBEKA W KaK OJHOIO W3 KOMIIOHEHTOB MHMPOBOM KYJIBTYDHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HAHUN — BaXHEUHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUICCKUX TMOTOKEHUH,
JOCTYIIHBIX 0000IIEHU MHUPOBO33PEHUYECKOIO XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PEaKIuii, B (OPMUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NeSATEeIbHOCTH, OCBOCHMHM NpaBU 0E€30MacHOTO OOpallleHHs C BEIIeCTBAMHU B
MOBCEHEBHOM >KU3HU.

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

— (opmupoBaHHe HMHTEIJIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEIILHOMY MPUHATHIO PELICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJCHHOCTh OOYyYeHHMs] Ha CHCTEMaTHYEeCKOe MpUOOIIEHUE
O0yJaromuxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAaYyYHBIM
MeToJlaM NO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMUH;

— obecrnieyeHune yCIOBH, CIOCOOCTBYIOIIMX MPUOOPETEHUIO O0YHArOIIMMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHbIX BUJOB JIE€ATEIBHOCTH;

— (¢opmupoBanue o0Omed (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
ITPaMOTHOCTH, B TOM UHCJIE€ YMEHUW OOBSICHITH W OICHUBATH SIBIICHUS
OKPY’KaoIlero MHpa, WCIOJB3ysl 3HAHWS U OIBIT, MOJyYEHHBIC MPH H3yYCHUH
XUMHM, TPUMEHATh UX IPU pEHIeHHH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYZIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y O0Oyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIbHOCTH B LEJIAX
COXPAHEHUs CBOETO 3710POBbsI U OKPYKAIOIIEH MPUPOJIHON CpEe/IbL;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHSI OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMISI W HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

OOmiee YMCIO YacoB, OTBEACHHBIX JMJI HM3YyUYEHUS XHMHUHM Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU YEIOBEKA. XMMHUS B CUCTEME HAYK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

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

Xumuueckas ¢opmyna. BaJeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENIbHAs aTOMHas Macca.
OTHOcuUTENbHAs MOJIEKYJIsIpHas Macca. MaccoBasi 40JI1 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX e€AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHMs] MacChl BEIIECTB. XMMHUYECKHE ypaBHeHus. Knaccuduxanus
XUMUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU |
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OPYAOBAaHUEM, W3YUYEHUE U OIMKCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKH, B3aUMOJICHCTBHE MeJia ¢ KUCIOTON) SIBJICHHM, HAOMIOACHUE U
ONMKCAaHWE NPU3HAKOB MPOTEKAHUsS XMMHUYECKHX peakluil (pasiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCH]IA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM cosu meau (1),
U3y4eHHE CIOCOOOB pa3esieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLISAIMA, XpoMaTorpadusi, MpoBEACHNUE OUYNCTKH MTOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHWs MAacChl, CO3JaHHE MOJIEIel MOJIeKYI
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BelecTBo. Haxoknenue kucimopoia B Tpupoae, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu TopeHusi). Oxcunabl. [lpumenenue xkuciopoga. CrnocoObt



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

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKUE PEaKIUU. TOIUIMBO: yroib W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

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

Monsipabiii 00bEM razoB. Pacy€Tel Mo XUMUUECKUM YPaBHEHHSIM.

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacepileHHble ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpOB B MpUpOZIE€ U B KU3HU 4YesioBeKa. KpyroBopot BoAbI B MPUPOJIE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronme. Homenknatypa oxcujioB. Dusnueckue U XUMHUYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHoBanus. Knaccudukanuss ocCHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

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

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

['eHeTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTaHUYECKUX COCAUHEHHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEIECTICHHUE COICPKaHUs KUCIOpOoAa B BO3AYyXe€, MOJyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHusl TOpeHHs (MmoXkapa), O3HaKOMJIeHHe C oOpasllaMH OKCHIIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOeHCcTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEIOBAaHUE OCOOCHHOCTEHW PACTBOPECHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHUCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCIIOJb30BAaHUE BUJIEOMATEPHUAJIOB),



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

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. Ctpoenne aroMoB. XHUMHYECKAsl CBS3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKK KiIacCCU(PUKAIMK XUMUUYECKUX 3JeMeHTOB. l[loHsithe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIoreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIe 00pa3ytoT aM(pOTEPHBIE OKCHUIBI
U TUAPOKCHUJIBI.

[lepnonmueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynnbl. DOHU3WYECKUI CMBICH MOPSAKOBOTO HOMEpPA, HOMEpPOB NEpPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oromnel. DnexkTtponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
3JIEMEHTA 110 ero nosoxeHur B [lepuoanueckoit cucreme 1. . Menzaeneena.

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

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ui pa3BuTUa Hayku W mnpaktuku. [[. WM. MenneneeB — yuy€Hbli U
IpaKIaHUH.

Xumudeckas CcBsa3b. KoBajieHTHast (TOJisipHass W HEMOJISIPHAs)  CBSI3b.
DJIEKTPOOTPHUIIATEIBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHasI CBSI3b.

Crenenbp  okuciieHus.  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Iporecchl OKucIeHUs U BOCCTaHOBINEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
TUAPOKCUIA IIMHKA C PAacTBOpPAMHM KHCJIOT U IIeJIOYEeH, MPOBEJICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mescnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBIISIETCS YE€pPe3 HCIOJb30BaHUE KaK OOIIHUX EeCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMU ISl OTACJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

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

@usnka: Marepus, aToM, 3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE3/1b1, COTHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

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

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOICTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHCHUM B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

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

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

Knaccudukaiuysa XuMA4ecKUX peakiuii Mo pa3audHbIM MPU3HAKaM (IO YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIroBomMy 3ddekrty, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHUYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECKUE
YpaBHEHUS.

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

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMKM,  AJICKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHue YpaBHEHHI



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMi C  HKCIOJb30BAHUEM  METOJIa
AJIEKTPOHHOTO OajaHca.

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

Peakiuun noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEAKIIUH HOHHOTO 0OMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIICKTPOJIUTHUCCKOMN
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuiui IKcnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (DAKTOPOB, MCCIENOBAHUE DJICKTPOIPOBOJIHOCTU
pacTBOPOB BEHIECTB, IMpOLEcCa JUCCOIMAIMU KHCIOT, IIEJIOYEed U COJieH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHUE Ta3a, o0Opa3oBaHHWE BOJbI), OIbBITOB,
WUIIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUl
(ropenue, peakiuu pa3fioKEHUs, COSTUHEHMs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a]1a4.

HeMmeTaJuibl 1 MX COeIMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3auMOJIEHCTBUE C METaUlaMU, HEMeTa/ulaMH, IIeJIo4aMu). XJIOPOBOIOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NpuUMeHeHue. JlelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M 4YeJoBeKa. BakHeWIme XJIOpUIbl U UX
HaXOXJICHUE B IPUPOJIE.

O6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHusi. CTpoeHune u (pu3myecKkue CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUUYECKUe CBOMCTBA. OKCUABI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIHME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckue). XHWMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoii KucaoThl. Conu CEpHON KUCIOTHI, KAYECTBEHHAS pEaKLMs Ha



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

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHUE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
ux pU3NUEeCcKUe U XMMUYECKHE CBOMCTBA, MpUuMeHeHne. KauecTBeHHas peakilus Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpaJIbHBIX
yaoOpeHuil. XuMHUeCKOe 3arpsi3HEHUE OKPY Karollel Cpeibl COSTMHEHUSIMUA 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,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoiicTBa. Ancopbuusi. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
¢u3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yraepoaa (IV), rumoresa ria06anbHOr0 MOTEIUICHUS KiIUMaTa, MapHUKOBBIMA
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayanbHbIe TOHATHS 00 OPraHMUYECKUX BELIECTBaX KakK O COCIMHEHUSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILIECTBAX: )KHUpax, OeJKax, yriieBogax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npumenenue. CoenuHeHHs KpeMHus B mnpupoge. OOmiye mnpeactaBieHus 00
okcusie kpemaus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOIb30BaHUE B
ObITYy, B IIPOMBILUICHHOCTU. BakHeWIlMe CTpOUTENbHbIE MaTepHaIbl: KepaMUKa,



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

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NUECKHe W XUMHYECKHE CBOMCTBA
TaJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAITIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIOTHI, MPOBEAECHUE KAUECTBEHHON PeaklMK Ha Cyab(dar-
WOH W HAOJIOJeHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zotra, ¢dochopa M HX COCAMHEHHM (BO3MOXKHO HCIIOIb30BaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PochaT-uoOH U M3YyYEHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMO/ICHCTBUE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MEIBIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3yUYCHHE Mozenein
KPUCTAUIMYECKUX peIIETOK aiMasza, rpaduta, QyiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOTras3a, MojydyeHue, coOnpaHue, pacro3HaBaHUE M U3y4YeHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a7a4 o teMe «BaxkHelnme HeMeTaJuIbl 1 UX COEINHEHU.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHHUH
ux mnosiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U
MeHnpneneeBa u cTpoeHus: aToMOB. CTpOEHHE METAJUIOB. MeTayundeckasl CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
CIOCOOBI TIONy4eHHUST MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
crocoObl 3amuThl WX OT Koppo3uu. CraBbl (CTallb, YYTYH, JIOPATIOMUHUMN,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJECHUE B MPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpuMepe HaTpus U Kanus). OKcuabl u



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

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

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MengeneeBa, cTpoeHHE aTtoma, HaxoxaeHue B mpupoae. dusnueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMHHHUSI.

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

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
HCIIOJIB30BaHNE BHJCOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KaYE€CTBCHHBIX PEAKIIMA HAa WOHBI: MAarHus, KaJIbLHs, aIIOMUHUS, [IUHKA, JKEJe3a
(1) u xene3a (1), meau (11), HabnrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB TMAPOKCHUAA aTIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a71a4 1Mo TeMe «Baxknenime
METAaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

Bemectsa u Marepuanbl B IIOBCEIHEBHOM XHU3HM YEJIOBEKA. be3ormacHoe
MCIIOJIb30BaHUE BEILIECTB M XMMHUYECKUX peakiuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

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

Xumuyeckuii IKCnepumenm:

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

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITMKJIA.

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

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
W30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJyTIPOBOJHUKU, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, paCTBOP, PACTBOPUMOCTH, KPUCTAJUTMYECKAs
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

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

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

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBbI
IO XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pEe3yJIbTaThl OCBOCHHS IPOrPaMMbl OCHOBHOTO  OOIIEro
oOpa3oBaHUs JOCTUTalOTCS B XOJi€¢ OOyYeHHs XMMUU B €IUHCTBE y4eOHOH H
BOCIIUTATEIILHON JIESTETLHOCTH B COOTBETCTBUH C TPATUIIMOHHBIMU POCCUHUCKIMU
COIMOKYJIBTYPHBIMA M JyXOBHO-HPaBCTBEHHBIMU IICHHOCTSIMH, TNPHHATHIMH B
OOIIleCTBE TpaBWIAMH M HOPMaMHU TIOBEJCHHS M CIHOCOOCTBYIOT MpolleccaM
CaMOTIO3HAHUS, CAMOPA3BUTHS U COLMATM3ALINN 00YJIAFOIIUXCA.

JImuyHOCTHBIE ~ pe3ynbTaThl  OTPAXKAlOT  TOTOBHOCTh  OOYYAIOLIMXCS
PYKOBOJICTBOBATBCS CHUCTEMOH TO3HTHUBHBIX I[EHHOCTHBIX OpHEHTAllMA W
pacIIpeHne OMbITa JeSITETLHOCTH Ha €€ OCHOBE, B TOM YHCIIE B YACTH:

1) maTpuoOTHYECKOT0 BOCTIUTAHNS

IICHHOCTHOTO OTHOIIICHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPHUYECKOMY
U HAy4YHOMY HACIEIWIO0, TIOHUMAaHHS 3HAYCHUS XHMUYECKOW HAYKH B KU3HU
COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BIAJIETh JOCTOBEPHOW WH(pOpMAIMEH O
NEPEIOBBIX JOCTIKEHUSX W OTKPBITUSAX MHPOBOH M OTEUECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOICTBE MHUpa M OOIIECTBA;

2) TPaKIAHCKOT0 BOCTIMTAHHUS:



MPEACTABIICHUS] O COIMAIBHBIX HOpPMax U TMpaBUaX MEKINYHOCTHBIX
OTHOIIIEHUH B KOJUICKTUBE, KOMMYHHKATUBHONW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOHM,  y4eOHOMCCIEOBATEIbCKOM, TBOPYECKOM M JApyrux  BUAAX
NeSATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATENbHOCTH MpHU
BBINIOJIHEHUU YYEOHBbIX, IO3HABATEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
AKCIIEPUMEHTOB, CO3JJaHUU YICOHBIX TIPOEKTOB, CTPEMJICHUS K B3aUMOTIOHIMAaHHUIO
M B3aUMOIIOMOIIM B TIpollecCe€ ITOM Yy4EOHOU NESITENBbHOCTH, TOTOBHOCTHU
OLICHMBATh CBOE TIOBEJECHUE U TIOCTYNKH CBOUX TOBApUILEH C MO3UIUH
HPaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUSA MMOCIEICTBUI MOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUSI:

MHUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE U XUMHUYECKOW peakilvH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKH U COCTaBIISIOIIUE
OCHOBY I TIOHUMaHUsI CYIIHOCTH HAYYHOM KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHsI MPUPOJBI, B3aMMOCBS3SIX 4YEJIOBEKa C
MPUPOTHOM CPEJIO, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHBIE MOTHUBEI, HAIIPaBJICHHBIC Ha IMOJTYYECHUE HOBBIX 3HAHHWM 10
XUMHUH, HEOOXOJMMBIE i OOBSICHEHHUS HAOJI0Ia€MbIX MPOIECCOB U SIBJICHU,
MO3HABATENIbHON, MH()OPMAIMOHHOM M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C Yy4YeOHBIMU TEKCTaMH, CIPABOYHOMN
JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CPEJCTBAaMU HH(DOPMAITMOHHBIX
TEXHOJIOTHI;

WHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JIIOO003HATENBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €caMOOOpa30OBaHHIO, TMPOEKTHOM H  HMCCIENOBATEIHCKON
JeSATeTLHOCTH, K OCO3HAHHOMY BBIOOPY HAINPAaBICHHOCTH M YPOBHS OOy4YeHUS B
JlabHEHIIEeM;

4) opmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3JI0POBBIO, YCTAaHOBKHM Ha 370pOBBIM 00pa3 KWU3HU, OCO3HAHWE TOCIEICTBUA U
HEIPUATUE BPEIHBIX MPUBBIYCK (YIOTPEOICHHS aIKOTOJIs, HAPKOTUKOB, KypeHHs),
HEOOXOJMMOCTH COONIOJICHUS] TMpaBui O€30MacHOCTH TpU  OOpalieHud C
XUMUYECKHMH BEIIIECTBAMH B OBITY U PEaTbHOU KU3HM,

5) Tpy10BOT0 BOCTIMTAHUSI:

WHTEpEC K MPaKTHUYECKOMY M3yUYEHHIO TPOoQeCcCuil U Tpyia pa3InyHOTO POJa,
YBOKECHHUE K TPYIAy M pe3yjibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE TPUMEHEHUs TMPEAMETHBIX 3HAHWKW TI0 XWUMHH, OCO3HAHHBIA BBIOOD
WHIUBUTyaIbHON TPAGKTOPUU MPOJOHKEHHUS 00pa30BaHUsI C YIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCTHENTHON TPOo(heCCUOHATFHOM ASATENHHOCTA M PA3BUTHs HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aIallTUPOBATHCA B MPOGECCHOHANBHON CPEJIE;



6) 3K0JI0rHYecKOro BOCIUTAHUS

DKOJIOTUYECKH LEJIECO00pa3HOE OTHOLICHHE K MPUPOJE KaK HCTOYHUKY
YKU3HHU Ha 3emiie, OCHOBE €€ CYIIECTBOBAaHMS, IOHMMAaHUE LIEHHOCTU 3JI0POBOIO U
Oe3omacHoro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYecKOMy M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHHE LIEHHOCTH COOJIIOICHHUS
IpaBHJI OE30MACHOTO MOBECHUS MPU pabOTe C BELIECTBAMH, a TAKXKE B CUTYaIUsX,
YTPOXKAOIINX 310POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
pelieHus 3a7a4, CBA3aHHBIX C OKPYXKAIOIIEeH MPUPOTHON CPEIoH, JJi TOBBILICHUS
YPOBHSI  9KOJIOTUYECKOM  KYJIbTYpbl, OCO3HaHUS TJ00aJbHOTO  XapakTepa
HKOJIOTHYECKUX MpOOJeM M MyTel HUX pelIeHus MOCPEACTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJCTBOBAaThCA UM B MO3HABATEIIbHOM,
KOMMYHUKATUBHOM M COLMATIbHON ITPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaMETHBIX pe3ylbTaTOB BBLACIAIOT 3HAYUMBbIE IS
dbopMuUpOBaHUSI MHUPOBO33PEHUSI OOIIEHAY4YHbIE TOHATUS (3aKOH, TEOpHs,
NPUHIUI, TUIIOTE3a, (PAKT, CUCTEMA, MPOIIECC, SKCIEPUMEHT U JIPYToOe€.), KOTOPbhIE
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX HpeaMeTax W IO3BOJISIOT Ha
OCHOBE 3HAaHUU M3 3TUX MPEAMETOB (HOPMUPOBATH MPEACTABICHUE O IEIIOCTHON
HAay4YHOM KapTHUHE MHpA, U YHUBEpCAJIbHbIE yueOHbIE IEUCTBUS (ITO3HABATENIbHBIE,
KOMMYHUKATHUBHBIE, PETYJISATHBHBIE), KOTOpbIE OOecneunBarOT (OPMUPOBAHUE
TOTOBHOCTU K CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOM
NEeATEIbHOCTH.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

ba3oBble Jornueckue aeiicTBUs:

YMEHUSI HCMOJb30BATh MPUEMBI JIOTUYECKOTO MBINUJIEHUSI MPU OCBOEHUU
3HAHUU: PacKpbIBaTh CMBICI XUMHUYECKHX MOHATHH (BBLACNIATH UX XapaKTEpHbIE
IIPU3HAKH, YCTAaHABIMBATh B3aMMOCBS3b C JIPYTMMHU IOHSTHSAMH), HCIIOIb30BaTh
MOHATHUS 17151 OOBSICHEHUS OTJIEIBHBIX (PAKTOB M ABJICHUM, BEIOUPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKALMU XUMHUYECKUX BEIIECTB M XMMHUYECKHX pPEAKIUH,
yCTaHaBIMBATh MPUUYMHHO-CIICACTBEHHbBIE CBA3UM MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTUYECKHE PACCYX ACHUS (MHIYKTUBHBIE, AENYKTHUBHBIC, 10 aHAJIOTHUH),
JieaTh BBIBOJIBI U 3aKIIFOUEHHS;

yMEHUE TMPUMEHSTh B TIpollecce TNO3HAHUA TOHATHS (NPEAMETHBIE U
MeTaIpeMETHbIE), CHMBOJIUYECKUE (3HAKOBBIE) MOJIENH, UCIIOJIb3yEMbI€ B XUMUH,
npeoOpa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMHUH MOJEJbHbIC NMPEACTaBICHUS —
XUMHYECKUH 3HAaK (CHMBOJI JJIEMEHTAa), XUMHYecKas QopMmyja M ypaBHEHHE
XUMHYECKON peaKlni — MPU PelIeHnH y4eOHO-TI03HABATENbHBIX 337a4, ¢ yU4ETOM
TUX MOJIENbHBIX MPEJCTABICHUN BBISIBISITH U XapaKT€PU30BaTh CYLIECTBEHHbIE



IPU3HAKU U3YyYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKHX PEaKIIUH,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEICTBEHHBIE CBSI3U U
POTUBOPEYHS B U3YHAEMBIX IIPOLIECCAX U SIBICHUSIX.

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

YMEHHE HCIIOJIb30BaTh IOCTABJIEHHBIE BOIMPOCHI B KAUYE€CTBE HMHCTPYMEHTA
MO3HAHMS, a TaKXKE B KA4eCTBE OCHOBBI 1S (OPMHUPOBAHUS THUIOTE3BI IIO
IIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUN;

NpUOOpETEeHNE ONbITa IO IUIAHUPOBAHUIO, OpPraHU3AMU W TPOBEJICHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, yMEHUE HaOloJaTh 3a XOJOM IIpoliecca,
CaMOCTOATENLHO MPOTHO3UPOBATH €r0 PE3yJsbTar, (OPMYIHUPOBATH 0000IIECHUS U
BBIBO/IbI IO PE3yJIbTaTaM MPOBEAEHHOIO OMbITA, HCCIETOBAHUS, COCTABIATh OTUET
O MpOJIeTTaHHOM padoTe.

Pabora c nndopmanmueii:

YMEHHME BbIOMpaTh, AHAIU3UPOBATH WU HHTEPIPETUPOBATH HH(POPMALUIO
pa3IUYHBIX BUJOB U (OPM IMPEJCTABICHUS, MOJIYYAEMYIO U3 Pa3HbIX HCTOYHUKOB
(HayyHO-TIONyJIApHAs JMUTEpaTypa XUMHUYECKOIO COJEpXkaHUs, CIPABOYHBIE
nocobusi, pecypcsl MHTepHETa), KpPUTUYECKH OIEHUBATh MPOTUBOPEUYHMBYIO H
HEJ0CTOBEPHYIO HHPOPMAIIHIO;

YMEHHME MPUMEHATh PA3IUYHbIE METOJbl U 3aIllpPOChl NPU IMOUCKE U OTOOpE
uH(pOpMAIMM U COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAUMBIX [Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7a4 ONPEEAEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJb30BaHUS  HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIJICHUE KYJBTYpPOIl aKTUBHOTO MCIIOJIB30BAHMSI PA3JINYHBIX [IOUCKOBBIX CUCTEM,
CaMOCTOATEILHO BHIOMPATh ONTUMANBHYIO (hOpMy TIpeacTaBieHus] HHPOpMAIUU U
WUTIOCTPUPOBATh pEIIAEMbIE 3a7a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
apyrumu popmamu rpaduKi U KX KOMOMHAIUSAMY;

YMEHHME HCIIOJIb30BaTh M AaHAJIM3UpPOBaTh B Ipouecce YydyeOHOH u
UCCIIEIOBATENbCKON N1€ATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUIEHHOCTH,
CEJIbCKOI'0 XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOIICH IPUPOLHOMU
Cpellbl.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

YMEHHS 3aJlaBaTh BOIpPOCHI (B XOJe Juaiora W (WiM) JIHUCKYCCUHU) TIO
CYHUIECTBY  OOCYXTaeMoil  TeMbl, (OpPMYIUPOBAaTH CBOU  IPEIJIOKCHHUS
OTHOCHUTEJIBHO BBITTOJHEHMSI MPEJI0KEHHOM 3aauH;

YMEHUSI  NPEJCTaBIsATh  MOJYyYEHHbIE  pe3yJbTaThl  IO3HABATEJILHOM
NEATEIbHOCTH B YCTHBIX M NMCBMEHHBIX TEKCTaX; JeJaTh NPE3CHTALUIO
pe3yJbTaTOB BBHIMOJIHEHHUS] XUMUYECKOTO IKCIEpUMEHTa (1a00paTOpHOro OIbITa,
n1abopaTopHOI pabOTHI IO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MPOCKTA);



yMEHUSI y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATENIbHOM M MCCJEAOBATEIbCKOM  JICSITEIBHOCTH  MPU  PEUICHUU
BO3HHMKAIOIIUX TPOOJEM Ha OCHOBE yuéTa OOIMX WHTEPECOB W COTJIACOBAHUS
no3uuui (o0cykaeHusi, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPAUHAIIUS
COBMECTHBIX JCHCTBUM, OIpEACICHHEe KpPUTEPUEB IO OLEHKE KayecTBa
BBITIOJTHEHHOM pabOThI U ApyTHe).

PeryasiTuBHbIE yHUBEpPCAJbHbIE YUeOHbIE 1eliCTBUS:

YMEHUE CaMOCTOSITENIbHO OMNPENEsATh LEIN JAESITeNIbHOCTH, IUIAaHUPOBATh,
OCYUIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
JIeATEIIbHOCTh, BRIOUpaTh Hanbosee I3(pPeKTUBHBIE CITOCOOBI PEIICHUs YICOHBIX U
MO3HABATENBbHBIX 3aJlady, CaMOCTOATEIIbHO COCTABJISATh WA KOPPEKTUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEVMCTBUA TIPU BBINOJHEHUM 33JaHAW C YYETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX W PEAKIIMSIX,
OLICHUBATh COOTBETCTBHUE IOJIYYECHHOTO PE3yJbTaTa 3asBICHHON IIEJIH, YMEHUE
MCIIOJIB30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, MpejlaraeMble B YCIOBUU 3aJaHUM.

IMMPEAMETHBIE PE3YJIBTATDBI

B cocrtaBe mnpenMeTHBIX pe3yJbTaTOB IO OCBOEHUIO 00s3aTEeIbHOTO
coJlep>KaHMs, YCTAHOBJIEHHOTO JaHHOW denepalibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS HAy4YHBIE 3HAHUSA, YMEHHUS U CIIOCOObI
neucTBul, cneruduueckue IS TpeAMeTHOM oOnacth  «XUMHUS», BUJBI
JEATeIbHOCTH 1O  TOJYyYEHHIO HOBOTO  3HAHUS, €ro  HWHTEpIpeTaluu,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYyAITUsIX.

K xonity oOyuenus B 8 kiiacce npeIMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YJAIONTUXCSI YMEHUI:

e PACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKUX TOHSTHN: aToOM, MOJIEKYJa,
XUMHUYECKUW JJIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOHAS ), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAS U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BENIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBasi J10J1sl XUMHUUECKOTO JIEMEHTa B COSAMHEHUHU, MOJIIPHBINA 00BEM,
OKCHJI, KHUCJIOTA4, OCHOBaHUE, COJb, DJIEKTPOOTPHUIATEIBHOCTh, CTEICHBb
OKHCJICHUS, XUMHYECKasl peakuus, KiacCUuPUKAIUs peakiuil: peakiuu
COCIMHEHUS, PEAKIMU PAa3JIOKEHUs, pPEaKUUU 3aMEUICHUs, peaKIuu
oOMeHa, 3K30- ¥ SHJOTEPMHUUECKHUE PEAKIINH, TEII0BOU A((EKT peakiin,
SAIpO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHas OpOUTalb, PaJAUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
MOHHAs CBSA3b, MOH, KATUOH, aHUOH, PACTBOP, MAcCOBasi J0JIsI BEIIECTBA
(IpolLieHTHAs! KOHIIEHTPAIUs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHWYECKUX TMOHITUU H
MPUMEHSThH ATH MOHATHSI IPY OMUCAHUU BEIIECTB U UX MPEBPAIICHHUI;



UCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIMKY JUIS COCTaBJICHHUS (HOPMYT
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIUN;

OTIPEIENSITh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHCHUSX,
CTENIEHb  OKUCIIEHUSI  JJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MIPUHA/JICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COEAUHEHUN 10
dbopmynam, BHJ XUMHUYECKOH CBsI3M (KOBAJIGHTHAas W WMOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

packpsiBath cMbIica [lepuomnueckoro 3akona J[. M. MeHnneneena:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMUYECKUX JJIEMEHTOB OT MX MojoxeHus B [lepuogmyeckoid cucreme,
3aKOHOB COXPAHEHHUsSI MacCChl BEIIECTB, IMOCTOSHCTBA COCTAaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHHS, 3aKOHA ABOTaipo;

ONKCHIBATh M XapakTepu3oBaTh TadmuuHyio ¢opmy [lepuoanueckoii
CUCTEMbl XMMHYECKHUX OJJIEMEHTOB: pa3iIuvaTh I[OHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mobounasa noarpynna (b-rpymnmna)», Maneie U
OOJIbIIIE TIEPUOJIbI, COOTHOCUTH OOO3HAYECHHS, KOTOpPhIE HMEIOTCS B
tabnuue «llepuoauueckass cuctemMa Xumudeckux osyemeHToB [ U.
MeHneneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsia siapa, o0lee Yucio IEKTPOHOB
U pacrnpeesiCHUe UX MO JEKTPOHHBIM CII0SIM);

KJIaCCU(UIIMPOBATH XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOLIMX B pEaKUUU
BEIIECTB, M0 TEIUIOBOMY (D PeKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHUE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPK/asi OMMCAHUE MPUMEPAMHU MOJIEKYIISIPHBIX
YPaBHEHUMN COOTBETCTBYIOIINX XUMHUECKUX PEAKIIN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYE€CTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IMPEBpPALICHUA B
Pa3JIMYHBIX YCIOBUSIX;

BBIUUCIISITh  OTHOCUTEIBHYIO MOJICKYJISIDHYIO W MOJISIPHYIO MacChl
BEIIIECTB, MAaCCOBYIO JIOJIFO XHUMHUYECKOTO »JJeMeHTa 1o dopmylie
COEMHEHUS, MACCOBYIO JIOJIIO BEUIECTBA B PACTBOPE, ITPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEAKIUU;

MIPUMEHSITh OCHOBHBIC OIEpAlMM MBICIUTEIBHON JAEATeIbHOCTU — aHaJu3
U CHUHTE3, CpaBHEHHE, 0000IeHHEe, CHCTEeMaTU3alluo, Kiaccu(uKaluio,
BBISIBJICHUE MPUYUHHO-CJIECACTBEHHBIX CBSI3€M — I U3Y4YEHUS CBOWCTB
BEIIECTB M XHUMHUYECKHX PpEaKLHi, €eCTeCTBEHHO-HAYYHbIE METObI
MO3HAHUA — HAOJIOJCHWE, W3MEpPEHHEe, MOJEINPOBAHUE, SKCIEPUMEHT
(peaJIbHBINM U MBICIICHHBIN );



CIeOBaTh  NpaBWIaM  TOJB30BAHUS  XUMHUYECKOM  TMOCYIOH W
7a00opaTopHbIM O00OpYyIOBaHMEM, a TaKXe MpaBWiaM OOpalleHUus C
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU TI0 BBIMIOJHEHUIO
7a00paTOPHBIX XHMHUYECKHUX OIBITOB TIO0 TOJYyYEHHUI0O U COOMpPaHUIO
ra3o00pa3HbIX BeEHIECTB (BOAOpPOJAa H KHCIOpPOJa), MPUTOTOBICHUIO
pPacTBOPOB C OMPEACIEHHON MAacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W TPOBOAWTh  XHUMHYECKHE  DKCIICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB IIENOUEH U KUCIIOT C MOMOIIBIO WHAUKATOPOB
(;makMyc, dheHondTaenH, METUIOPAHXK U IPYTHE).

K xonIy oOyuenus B 9 kiacce npeMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pPACKpBIBATh CMBICII OCHOBHBIX XUMHYECKUX TMOHATHU: XUMHWYECKUU
DJIEMEHT, aTOM, MOJIEKyJa, HWOH, KaTUOH, aHWOH, IIPOCTOE BELIECTBO,
CJI0’KHOE€ BEWIECTBO, BAJICHTHOCTb, 3JICKTPOOTPULATEIBHOCTh, CTEIICHb
OKHCIICHHUSI, XUMUYECKasi peaKivsi, XUMUYEeCKasi CBs3b, TEIUIOBOM 3(PDEKT
peakuuu, MOJib, MOJSPHBIA  00BEM,  PpacTBOp,  DIIEKTPOJIMUTHI,
HEDJIEKTPOJIMUTHI, AJEKTPOJMTUYECKAS] IUCCOLUMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTaiu3aTop, XHUMHUYECKOE€ paBHOBecHe, OOpaTUMble U
HEeoOpaTUMbIE pEaKIMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIIBHBIC PEAKIUH,
OKHCIIUTENIb,  BOCCTAHOBHUTENb,  OKHCIEHHE W  BOCCTaHOBJICHHUE,
ajuioTponusi, aMm(pOTEepHOCTh, XUMHYECKasi CBS3b (KOBaJCHTHAs, MOHHAs,
METAJIMYECKAsl), KPUCTAINIMYECKAass pEHIETKa, KOpPpO3Usi METaJIOB,
CIUIaBbl, CKOPOCTb XHMMHYECKOM PEAKUHWHU, IPEACIbHO JIOIYCTUMAas
koHueHtpanus [IJIK Bemectna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKUX TIOHATHH U
MIPUMEHATH ITU MOHITHUSA MPHU OMIMCAHUU BEIIECTB U UX NMPEBPAILICHUN;
UCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIMKY JUJIS COCTaBJIICHUS (HOPMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONPEAEATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PpA3IUYHOIO COCTaBa, NPUHAIEKHOCTh BEIIECTB K
ONpeNeNéHHOMY KJIACCY COEIUWHEHUN Mo ¢opmyrnam, BHJ XUMHUYECKOU
CBs3U (KOBaJE€HTHAs, WOHHAs, METaUIMYeCKas) B HEOPraHUYECKUX
COCIIMHEHHUSX, 3apsii MOHA M0 XUMUYECKON (QopMylie, XapaKkTep Cpeabl B
BOJIHBIX PACTBOPax HEOPraHUYECKUX COCAMHEHUH, TUI KPHUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpbiBath cMbIci Ilepuomndeckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €r0 IOHUMAHHWE: ONHUCHIBATH W XapPaKTEPU30BaTh
tabnmuunyio (opmy [leproamdeckoil CUCTEMBl XMUMHYECKHX DSJIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas noArpynna (A-rpymnma)» M «modouyHas



noarpynma (b-rpynma)», manbie u  OonblMe MEPUOABI, COOTHOCHTH
0003HaueHUs, KOTOpPHIE WMEIOTCS B TEPUOIWYECKONW Tabmuie, C
YUCJIIOBBIMA  XAapPaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (CcOCTaB U 3apsia  sjapa, oOIlee 4YUCIO DJIEKTPOHOB H
pacmpesiefieHie HUX IO DJJIEKTPOHHBIM  CJIOSM), OOBSCHATH OOLIUe
3aKOHOMEPHOCTH B M3MCHECHHM CBOWCTB JJIEMEHTOB M MX COCIWHCHUU B
mpeaenax MaJbIX IMEPUOJIOB U TJIABHBIX MOJATPYII C YIETOM CTPOCHUS UX
aTOMOB;

KJ1acCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIlECTBa,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIUH
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO M3MEHEHHUIO CTEIEHEW OKHUCIICHUS
XHMHYECKUX DJICMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATh) OOIIME W crenudUuueckrue XUMHUYECKHE
CBOMCTBAa TPOCTHIX UM CJOXHBIX BEIIECTB, MOJTBEpPXKAasi OIKUCAHUE
pUMEPaMH MOJICKYJSIPHBIX W HMOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTABJISITh YPAaBHEHHUS JJICKTPOJUTHYCCKON JHCCOIMAIUNA  KHCIIOT,
HIeJIOYEH U COJICH, MOJTHBIE U COKPAIIEHHbIC YPABHEHUS PEAKIIMI HOHHOTO
oOMEHa, ypaBHEHHUS pEaKluid, MOATBEPKIAIOMUX CYIIECTBOBAHUE
TEHETUYECKOM CBS3M MEK/Ty BEIIECCTBAMH PA3IMYHBIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX —PEAKIIUN
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajaHCca ITHX PEaKIni;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHWSI,
BO3MOKHOCTH TIPOTEKAHUSI XWMUYECKHX TMPEBPALIEHUNH B Pa3TUYHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMEeHTa 10 ¢dopmyIie
COEJIMHEHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKITNN;

cOOJII01aTh rpaBuia MOJIL30BaHUS XUMHUYECKOHN MOCY101 u
Ja00paTOpHBIM  O0OPYJIOBaHMEM, a TaKXe TNpaBujia oOpalieHust ¢
BCIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMHU TI0 BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJIYYEHUI0O U COOMpaHUIO
ra3000pa3HbIX BENIECTB (aMMHAaKa U YIJIEKHUCIIOTO rasa);

NPOBOJUTh  PEAKIMH,  TOATBEPKIAMOIINEC  KAYCCTBEHHBIM  COCTaB
pPa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYyTEM XJIOPUI-, OpoMuU-,
uonua-, kapOonar-, ¢docdar-, cunmkar-, cynabdar-, THAPOKCHUI-UOHBI,
KaTHOHbI aMMOHUS WM HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHNE B
BOJHBIX paCTBOPaX HEOPTAHUUYECKHUX BEILECTB;



MPUMEHSTH OCHOBHBIEC OIEPAIlMU MBICTUTEIBHON NEATEIbHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, OOOOIIEHHE, CHUCTEMATU3aII0, BBISIBJICHUE
MPUYUHHO-CJICACTBEHHBIX CBS3€d — I W3y4YEHUS CBOWCTB BEIICCTB U
XUMHUYCCKUX PEAKIUH, eCTeCTBEHHO-HAyYHbIE METOABI IIO3HAHUS —
HaAOJFOICHUE, M3MEpPEHUEe, MOJCIHPOBAHUE, DKCIICPUMEHT (pCalbHBIA H
MBICIICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne = HammenoBanme
(undposbie)
n/ pa3jiejioB U TeEM Bcer  KonTpoabHn IIpakTnyeck
o0pa3oBaTe/ibHbIE
n NPOrpaMMmel 0 ble padoThI ue padoThl
pecypchl
Paznen 1. [lepBoHayaibHble XUMHYECKHE TIOHATHS
XuMusi — BakKHast
obacThb
bu6mmoreka [IOK
€CTECTBO3HAHUSA U
11 . 5 2 https://m.edsoo.ru/7f4183
MPAKTHYECKON 7¢
JCITCIBHOCTH T
YeJI0BeKa
BemecTta u bu6mmoreka [IOK
1.2 XUMUYECKHE 15 1 https://m.edsoo.ru/7f4183
peaxuuu ic
Wroro mo paszneny 20

Pa3pnen 2. Baxxneiimme npeacraBu

TCJIH HEOPraHUYIECCKUX BEIIECTB

Bo3zayx.
Kncn}(l)x on bu6mmoreka [IOK

2.1 POA. 6 https://m.eds00.ru/7f4183
[TonsiTue 00 7
OKCHAAX o
Bonopon.Ilonsitue bubnuoreka [IOK

2.2 0 KHUCIIOTax U 8 1 https://m.edsoo.ru/7f4183
COJIX 7c
Bona. PactBopsl. bubnmnoreka [JOK

2.3 [Tonsitue 06 5 1 1 https://m.edso00.ru/7f4183
OCHOBAHUAX 7c
OCHOBHBIE KJIaCChl bu6mmoreka [IOK

2.4 HEOpPraHUYECKUX 11 1 1 https://m.edsoo.ru/7f4183
COeTUHEHNN 7c

Hroro no paszneny 30

Pasznen 3. Ilepuoanuecknii 3axoH u [lepuoguyeckas cucrema xummuuyeckux 3jaemenTon /1. U.

MenaeneeBa. CtpoeHne aToM0B. XUMHU4YecKasi CBA3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE

peakuuu
Ilepuoanueckuit
3aKOH U bubnuorexa [JOK
3.1 Mepuoucckas 7 https://m.edso0.ru/7f4183
ic
cucrtema &
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XUMHUYECKHUX
snemenTtoB . U.
Meuneneesna.
Ctpoenue aToma

[TPOT'PAMME

XumMmuyeckas
CBSI3b. bubmuoreka [JOK
3.2 OKHCIIUTENTEHO- 8 https://m.edso0o.ru/7f4183
BOCCTAaHOBUTEJIbH ic
bIC PEAKIINH
bu6mmoreka [IOK
Uroro no pazneny 15 https://m.edso0o.ru/7f4183
7c
bu6mmoreka [IOK
PesepBHOE Bpems 3 https://m.edso0.ru/7f4183
ic
OBIIEE
KOJIMYECTBO 68
YACOBIIO



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

KoaudecTBo 4acoB DJIeKTPOHHbIE
Ne HauMeHoBaHune
(uudpossbie)
n/  pasgenoBurTeM  Beer  Komrpoabn — IIpakruueck
oOpa3oBaTe/ibHbIE
I nporpaMMbl 0 ble padoThI ue padboThbl
pecypchbl
Pa3zpnes 1. BemecTBo 1 XUuMHUYeCKHe peakuuu
IToBTOpEenue u
J1y0iieHue
Z}TIaZHﬁ bu6mmoreka [IOK
1.1 5 1 https://m.edsoo.ru/7f41
OCHOBHBIX
a636
pas3enoB Kypca
8 kmacca
OCHOBHEBIE
3aKOHOMEPHOCTH bubmiorexa IJOK
1.2 p 4 https://m.edsoo.ru/7f41
XUMHYECKUX
_ a636
peakmuit
DIEKTPOIUTHYEC
Kast
S —. bubmuorexa [JOK
1.3 ' 8 1 1 https://m.edsoo0.ru/7f41
XUMHUYECKHE
a636
peakuuu B E—
pacTBopax
Hroro no pazneny 17
Pasznea 2. Hemerananl 1 HX coeNHEHUS
O6mmas
XapaKTEePUCTHKA
bu6mmoreka [JOK
XUMHYECKUX
2.1 4 1 https://m.edsoo.ru/7f41
JJIEMEHTOB
a636
VIIA-rpynnsl.
T"amorensl
O61mas
XapaKTEPUCTUKA
bu6mmorexa [IOK
XUMHYECKHUX
2.2 6 https://m.edsoo.ru/7f41
ni1eMeHTOB VIA-
a636
rpynnsl. Cepa n
e€ coeJUHEHUS
O6mmas
XapaKTEpUCTHKA bubmmorexa LIOK
2.3 p p 7 1 https://m.edsoo.ru/7f41
XUMHYECKHUX

351eMeHTOB VA-

a636
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rpynmnsl. A30T,

dochop n ux
COCAUHCHUA

2.4

O61as
XapaKTEePUCTUKA
XAMUYCCKHUX
aneMeHTOB |VA-
TPYIIIBIL.
VYraepon u
KpPEMHUM U UX
COEIMHEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/7f41
2636

Hroro no pazneny

25

Pa3pen 3. MeTa/uibl M HX COeTUHEHU S

OO6mwme cBoiicTBa bubmorexa [TOK
3.1 4 https://m.edsoo.ru/7f41
METAJIIOB
a636
Baxneiimme bu6mmoreka [IOK
3.2 METaJUIbI U UX 16 https://m.edsoo.ru/7f41
COCOUHEHUS 2636
Utoro no pazneny 20

Pa3nen 4. Xumus n oxkp

yRaomasi cpeaa

BemectBa u bu6mmoreka [IOK
4.1 MaTepuaisl B 3 https://m.edsoo.ru/7f41
JKU3HH YeI0BeKa a636
Wroro mo pazneny 3
bu6mmoreka [JOK
PeszepBHOe Bpemst 3 https://m.edsoo.ru/7f41
a636
OBIIEE
KOJIMYECTBO 68 4
YACOBIIO

I[MTPOT'PAMME
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HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Ne KosunuyecTBO 4acos
DJIeKTPOHHbIE
Jara
Koutpoa  IIpakTuu uudposbie
n  Tema ypoka Bce usyue
/ ro bHbBIE ecKHue st oOpa3oBaTeibH
I padoTbI padoTbI bl€ pecypchbl
[IpeameT xumumu. Bubnuoreka
1 Ponr xumMuu B 1 02.00. LHOK
JKU3HU YeI0BEKA. 2024 https://m.edsoo.ru/
Tena u BemecTBa ff0d210c
IToustue o Bubnuoreka
2 Hosmarm . 03.09. ]hftOpK//m eds00.ru/
MMO3HAHUSA B s://m. u
XUMUAU 2024 ff0d227e
[IpakTrueckas
pabora Ne 1
«lIpaBuna
Bubnuoreka
paboTHI B OK
3 naboparopuu u 1 1 09.09. 1
. 2024 https://m.edsoo.ru/
TTDHEMET ffod23dc
oOparieHus ¢
1a00paTOPHBIM
000pyIOBaHUEM
Yucteie
Bbubnuoreka
BEIIECTBA U oK
4 | cmecm. Cmocobsr | 1 1009, I
2024 https://m.edsoo.ru/
PasAIeIeriA ffod26ca
cMmecen
[TpakTnueckas
pabota Ne 2
Bubnuoreka
«Pa3nenenune OK
5 cMmeceit (Ha 1 0 16.09. 1
2024 https://m.edsoo.ru/
npuMepe O‘:I'I/ICTKI/I ££0028C8
MTOBapeHHOM
COJIN)»
bubnnoreka
6 Asozd o . 17.09 Etgilm edsoo.ru/
MOJI Ky.HI)I . . .ru
2024 ff0d2a6¢
7 XuMHyeckue 1 bubnnoreka
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3JIEMEHTBI. 3HAKU 23.09. HOK
(cumBOJIBI) 2024 https://m.edsoo.ru/
XAMHYECKHAX ff0d2be8
3JIEMEHTOB
Bubnuoreka
[Ipocteie OK
8 CJIOKHBIE 24.09. !
2024 https://m.edsoo.ru/
Betiectsa ff0d2a6c
Bbubianoreka
ATOMHO- OK
9 MOJICKYJIIPHOE 30.009. 1
2024 https://m.edsoo.ru/
yHetme ££0d2d50
3akoH
IIOCTOSIHCTBA
CcOCTaBa BEIIECTB.
Bubianoreka
XumMunueckas OK
10 dbopmyia. 01.10. 1
B 2024 https://m.edsoo.ru/
AJIEHTHOCTh ff0d2eae
aTOMOB
XUMHYECKUX
3JIEMEHTOB
OTtHOCHUTEBHAS
Bubmnoreka
aTOMHas Macca. OK
11 OTHOCUTENbHAA 07.10. 1
2024 https://m.edsoo.ru/
MOJIEKYJIsIpHast £10d323c
Macca
MaccoBas 1o Bbubnuoreka
12 XAMHYECKOTO 08.10. HOK
3JIEMEHTA B 2024 https://m.edsoo.ru/
COCJIMHEHHU U ff0d350c¢
bubmnoreka
KonnuectBo OK
13 BeniecTBa. Molb. 14.10. 1
M 2024 https://m.edsoo.ru/
oJIIpHas Macca ££0d5230
duznueckue u
Bubianoreka
XUMHUUYECKUE
14 SIBJICHUS. 15.10. E[topfllm edsoo.1u/
J/im. u
Xumudeckas 2024 £0d37fa
peaxius
[Ipuznaku u bubnuotexa
15 YCJE)OI;H;[ 21.10. E{? K// d /
IPOTEKAHUS J/im. .
p 2024 ps://m.edsoo.ru

XHUMHUYCCKUX

ff0d3al6
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peakuuii

3akoH
Bubnuoreka
COXpaHEHUS OK
16 MAaccChl BEIECTB. 22.10. !
x N 2024 https://m.edsoo.ru/
HUMHUYECKHE ff0d3b8s
ypaBHEHUS
Brruncnenuns
KOJINYECTBA, Bubnnoreka
17 MaccChl BEIIECTBA 05.11. HOK
110 YPaBHEHUSM 2024 https://m.edsoo.ru/
XUMHYECKHUX ff0d5708
peakuuii
Knaccudukanms
XUMHYECKUX
o Bubianoreka
peakiuit OK
18 (coenuHCHMSI, 11.11. 1
2024 https://m.edsoo.ru/
pazioKeHus, ff0d3f34
3aMElEeHHUs,
oOMeHa)
M. B.
JIoMmoHOCOB —
.. Bubmnoreka
YUEHBIH- OK
19 SHIUKJIONEINUCT. 12.11. Iét fim.ed /
ps://m.edsoo.ru
O06006111EHE U 2024 ££0d40c4
CHCTEMATH3aIUs
3HaHUH
KoHntponbHas
Bubmnoreka
paborta Nel mo OK
20 TeMe «BelecTtBa 18.11. 1
2024 https://m.edsoo.ru/
A XUMHUUYECKHUE 044290
peaxIum»
Bo3nyx — cMech
razoB. CoctaB
Bo3IyXa bubnuoreka
21 Kucnopon — 19.11. HOK
2024 https://m.edsoo.ru/
IICMEHT 1 ff0d448e
pocToe
BemiecTBo. O30H
dusunueckue u bubnnoreka
29 XI/IMVI/I‘-ICCKI/IC 2511, ﬁf)K.// ; /
CBOMCTBa 2024 ps://m.edsoo.ru

KHCII0pO/ia

ff0d4614
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(peakuuu
OKHCIICHHS,
TOpPEHHUE).
[Tonsitue 06

OKCHJIax
CriocoOsr
MOJTy4eHUS
bubnuoreka
KHCIIOpO/ia B OK
23 1a00paTOpUH U 26.11. 1
. 2024 https://m.edsoo.ru/
MIPOMBIIIIJIEHHOCT ££044972
u. [Ilpumenenue
KHCIIOpo/ia
TennoBou
ahdexr
XUMHYECKON
peakuuu, bubnmoreka
24 MOHATHE O 02.12. 1HOK
TEPMOXUMHUYECKO https://m.edsoo.ru/
2024
M ypaBHEHUH, f0d4790
9K30- U
SHAOTEPMHYCSCKU
X peakuusx
Tornnuso (HedTs,
YToJIb U METaH). bubnuoteka
o5 3arpsizHEHHE 03.12. ITOK
BO3/yXa, 2024 https://m.edsoo.ru/
CIIOCOOBI €ro ffOd4c4a
MpeIOTBPALCHUS
[TpakTrueckas
paborta Ne 3 o
TeMe bubnmoreka
26 «Ilonyuenue u 09.12. HOK
coOupanue https://m.edsoo.ru/
2024
KHCIIOPO/Ia, ffOd4ae2
W3YYECHHE €ro
CBOWCTB»
Bomopon —
JJIEMEHT U bubnuoteka
21 rB[pOCTiZ 10.12. ﬁ? K'// d /
€I11ECTBO. 2024 ps://m.edso0o.ru

Haxoxnenue B
npupozae

ff0d4dd0



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

duznueckue u

XHUMHAYECKHE Bbubnuoreka
28 CBOICTBA 16.12. HOK
BOJIOPO/JIA. 2024 https://m.edsoo.ru/
[Ipumenenue ff0d4ddo0
BOJIOpOa
Bubnnoreka
29 [Tonsitue o 17.12. HOK
KHCJIOTaX M COJISIX 2024 https://m.edsoo.ru/
ff0d50d2
Crioco05bI bubnuoreka
30 MOJIy4YEHUs 2312, HOK
BOJIOpOJA B 2024 https://m.edsoo.ru/
nabopaTopuu ff0d4ddo0
[IpakTrueckas
pabota Ne 4 o
TEME bubnuoreka
31 «Ilonmyuenue u 2412, HOK
cobupanue 2024 https://m.edsoo.ru/
BOZIOPOJIA, ff0d4f42
W3Y4YECHHE €ro
CBOMCTBY
. bubnuoreka
MonspHslii
. 1HOK
32 00BEM rasos. 13.01.
3 A 2025 https://m.edsoo.ru/
aKoH ABOTapo ff0d542e
Brruncnenns
00BEMa,
KOJIMYECTBa bubnuoreka
33 BEIIECTBA raza 1o 14.01. HOK
€ro U3BECTHOMY 2025 https://m.edsoo.ru/
KOJINYECTBY ff0d55a0
BEIECTBA WU
00BEMY
Brruncnenus
00BEMOB T'a30B
bubnunoreka
110 YPaBHEHUIO OK
34 peakuu Ha 20.01. 1
2025 https://m.edsoo.ru/
OCH?Be 3aKOHa 05708
00BLEMHBIX -
OTHOIIIEHUHN Ta30B
35 dusznyeckue u bubmnnoreka
XHMHYECKHE 21.01. LHOK



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708

CBOWCTBA BOJIbI 2025 https://m.edsoo.ru/
ff0d587a
CocraB bubnuorexa

36 OCHOBAHHII. 27 01, HOK
[Tonstre 00 2025 https://m.edsoo.ru/
WHJIUKaTOpax ff0d59e2
Bona xak
pPacTBOPUTEIb.

Hacsiennsie n bubnuorexa

37 HEHACHIIIICHHBIC 28.01. HOK
pacTBOPBL. 2025 https://m.edsoo.ru/
MaccoBas 1o ff0d5b40
BEIIIECTBA B
pacTBope
[IpakTrueckas
pabota Ne 5 o
TeMe
«IIpuroroBiieHue brbmmorexa

38 PacTBOPOB C 03.02. ]hitopgllm 6ds00.1U/
onpeneaéHHon 2025 £0 dE;ebal '
MaccoBOH JoJiei
pPacTBOPEHHOTO
BEIIIECTBAY
KonTponbHas bubnmnoreka

39 pabota Ne2 mo 04.02. LIOK
teMe «Kucmopon. 2025 https://m.edsoo.ru/
Bonopoa. Bona» ff0d6342

bubnmmoreka
OKCHUIBI: COCTaB,

40 KJIaCCU(UKAIINS, 10.02. ]ritopfllm eds00.u/
HOMEHKJIaTypa 2025 £0d E‘;G 4e. '
[Tonyuenue u
XUMUYECKHE
cBOMCTBA bubmmoreka

41 KHCIIOTHBIX, 11.02. ﬁg?_”m 6ds00.1U/
OCHOBHBIX U 2025 £0d 6'6 4e. '
aM(OTEepHBIX -
OKCHJIOB
OcHoBaHus: bubmmoreka

42 COCTaB, 17.02. HOK
Kiaccudukanus, 2025 https://m.edsoo.ru/

HOMEHKJIaTypa

ff0d67ca



https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
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https://m.edsoo.ru/ff0d67ca

[Tonyuenue u bubnuoreka

43 XUMHUYECKUE 18.02. HOK
CBOMCTBa 2025 https://m.edsoo.ru/
OCHOBaHHH ff0d67ca
Kucnotsi: cocras, bubsmotexa

44 Kiaccudukanms, 25.02. ]h_F[topfllm eds00.1U/
HOMEHKIIATypa 2025 £0 df;anI '
Tonyuene i bubnmnoreka

45 XHMHYECKHE 03.03. Etopillm.edsoo.ru/
CBOMCTBA KHCJIOT 2025 ffodfee?
Conu (cpennue):
HOMEHKJIATypa, bubnnoreka

46 CIIOCOOBI 04.03. HOK
IIOJTyYEeHHUH, 2025 https://m.edsoo.ru/
XUMHUYECKHE 00ad9474
CBOMCTBa
[IpakTrueckas
pabota Ne 6.
Pemerie bubnuoreka
IKCIIEPUMEHTAITh

47 HBIX 3a1a4 110 11.03. ]ritopfllm edso0.1u/
TeMe «OCHOBHBIE 2025 00a déb?(.; '
KJIaCChI
HEOPTaHUYECKUX
COEJTUHEHMIN»
I'eneTnueckas
CBIZb MY bubnmnoreka

48 KJaccamMu 17.03. HOK

https://m.edsoo.ru/

HEOPraHUYECKUX 2025 00ad9a50
COCTMHCHU I
T — bubmmoreka

49 CHCTeMaTH3aIus 18.03. Irﬁttopillm.edsoo.ru/
3HAHUH 2025 00ad9ch?
KoHntponbHas
pabota Ne3 o bubnuotexa

5o | TeMe "OCHOBHEBIE 31.03. LHOK
KJ1acChl 2025 https://m.edsoo.ru/
HEOpPraHUYeCKUX 00ad9ela
coequHeHun"

51 [TepBbie mOMBITKH bubnuoteka



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
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https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a

KJIacCU(UKAIUN 01.04. HOK
XHUMHYECKHUX 2025 https://m.edsoo.ru/
HIIEMEHTOB. 00ad9ffa
Ilonsrue o
rpymnmax
CXOIHBIX
9JIEMEHTOB
[Tepuoanueckuii
3aKOH U
Bubmnoreka
[Tepuonuueckas OK
52 cucTeMa 07.04. 1
2025 https://m.edsoo.ru/
XAMHUYECKHUX 00ada52c
anemenToB JI. U.
Menaeneena
bubnnoreka
[Iepuonsl, OK
53 TPYIIIIBI, 08.04. 1
A — 2025 https://m.edsoo.ru/
APy 00ada52c
Crpoenue bubnmoreka
54 atomoB. CoctaB 14.04. HOK
aTOMHBIX SIJIEP. 2025 https://m.edsoo.ru/
M3oTtomnsl 00ada342
Crtpoenue
ANEKTPOHHBIX
bubnuoreka
000JI0UEK aTOMOB OK
55 9JIEMEHTOB 15.04. 1
n . 2025 https://m.edsoo.ru/
€pUOANYECKON 00ada6he
cucremsl []. U.
Menneneena
XapakTepucTuka
XAMHYECKOI0
bubnuoreka
9JIEMEHTA IO €T0 OK
56 MTOJI0KEHUTIO B 21.04. E{tps {1m eds00.U/
. Jlm. U
[Teproanaeckoit 2025 00adas24
cucteme /1. W.
Menneneena
3HaueHue
[Tepnonnueckoro
Bbubnnoreka
3aKOHAa IS OK
S7 pa3BUTHS HAYKH 22.04. 1
T — 2025 https://m.edsoo.ru/
p i 00ada96e

N. Mennenees —
y4€HBIH, IIEaror



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
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U TPaKJaHUH

DJIEKTPOOTpHULIAT
€JIHOCTh aTOMOB
Bubnuoreka
XUMHYECKUAX OK
58 DJIEMEHTOB/ 28.04. 1
B . 2025 https://m.edsoo.ru/
cepoccuiickas 00adaabs
MIPOBEpPOYHAs
pabora
Bbubianoreka
HMounas OK
59 XUMHYECKast 29.04. !
2025 https://m.edsoo.ru/
CBA3D 00adac34
KoBanentnas Bubnuoreka
60 MOJISIpHAs 05.05. HOK
XHUMHUYECKas 2025 https://m.edsoo.ru/
CBSI3b 00adaab8
KoBanentnas Bubnuoreka
61 HEIOJIIPHAs 06.05. HOK
XUMHUYECKas 2025 https://m.edsoo.ru/
CBSI3b 00adaab9
Bubianoreka
62 Crenenn 12 05. HOK
OKHCIICHUA 2025 https://m.edsoo.ru/
00adae28
Bubmnoreka
OKUCIUTEIHLHO- OK
63 BOCCTAHOBUTEIbH 13.05. 1
https://m.edsoo.ru/
bl€ peaKuu 2025 00adb076
KoHntposbHas
pabota Ne4 o bubnuortexa
64 teme «CtpoeHue 19.05. HOK
aToma. 2025 https://m.edsoo.ru/
XuMuueckas 00adb486
CBSI3b»
PesepBHBIii yPOK. bubnuoreka
65 O60061eHue u 25 05, HOK
cUCTEMAaTH3aUI 2025 https://m.edsoo.ru/
3HAaHUH 00adb33c
PesepBHbIit ypoK. bubnuotexa
O06o0menue u HOK
66
cUCTEMAaTH3aUI https://m.edsoo.ru/
3HAaHUM 00ad9ch?2



https://m.edsoo.ru/00adaab8
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Pe3epBHbIil ypok. bubnmnoreka
O06o0meHue u LHOK
68 1
CHCTEeMaTHU3aIusI https://m.edsoo.ru/
3HAHUH ff0d61c6
OBILIEE
KOJMYECTBO
4
YACOB IIO 68 >
I[TPOI'PAMME
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