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HHOACHUTEJIBHAA 3AIIMCKA

[TporpammMa o XMMHUHK Ha YpOBHE OCHOBHOTO 00IIeT0 00pa3oBaHus COCTaBJIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJbTaTaM OCBOECHHS OCHOBHOM 00pa3oBaTeNbHOM IPOrpaMMbl OCHOBHOI'O
obmero obpa3oBanus, npeacraBieHHbBIX B PI'OC OO0, a takxke Ha OCHOBE GenepalbHON
paboueil mporpaMMbl BOCIUTAHUSA U C Y4ETOM KOHILENLUU IpPenojaBaHus y4eOHOro mpeamera
«Xumus» B 00pazoBaTeNbHbIX opranu3anusix Poccuiickoit denepanuu.

[IporpaMmma mo xuMmHuHM Ja€T MPEACTABICHUE O IIENAX, OOImIed cTpaTteruu OOydeHUs,
BOCIIUTaHUSI M Pa3BUTUA OOYYAIOIIUXCA CPEACTBAMHM y4eOHOro IpeAMETa, YCTaHaBJIMBAET
o0s13aTesIbHOE MPEAMETHOE COJIepKaHKe, MpelycMaTpUBaeT paclpelesieHue ero mno kjaccaM U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TEMaM IporpamMmbl 110 XUMHH, OIIPEIEISIET KOJINYECTBEHHbIE
M KaueCTBEHHBbIE XapaKTEPUCTUKH COJEP’KAHUS, PEKOMEHIYEMYIO IIOCJIEI0BAaTEIbHOCTh
U3YyYEHHs] XUMHUM C YYETOM MEXKIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBS3€H, JOIMKH y4eOHOTO
npoliecca, BO3pacTHbIX 0COOEHHOCTEH 00ydaromuxcs, onpeAessieT BO3MOXKHOCTH MpeaMeTa s
peanu3anyy TpeOOBaHHUM K pe3ysibTaTaM OCBOCHHS OCHOBHOM 0Opa3oBaTelIbHOM MPOrpamMMbl Ha
YPOBHE OCHOBHOT'O OOIIEr0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3ybTaTaM 00y4eHUs] XUMUU
Ha YypOBHE LeNel H3ydeHUs I[peaMeTa U OCHOBHBIX BHUJOB Y4eOHO-IIO3HABATEJIbHOM
JEeSITeIbHOCTH 00yUaroIIerocs o OCBOCHUIO yYEOHOT0 COEPKaHMSL.

3HaHME XUMUH CIIY’)KUT OCHOBOM 1Jis (POpMHPOBAHUS MUPOBO33pEHUS 00y4arolerocs, ero
NPECTaBICHUN O MAaTEPUATLHOM €IMHCTBE MUPA, BYKHYIO POJIb UTPAIOT (HOPMUpPYEMbIE XUMHEH
IPECTaBICHUS O B3aUMOIIPEBPAILCHUAX SHEPTUU U 00 BOJIIOLUM BEILECTB B MIPUPOJIE, O MYTAX
peuieHuss I00aJbHBIX MPOOJIEM yCTOMYMBOIO pa3BUTHS 4YEIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, MUIIEBON U KOJIOTUYECKON 0€30MacHOCTH, MPOOIIEM 3paBOOXPAHECHHUS.

N3ydenune xumun:

CHOCOOCTBYET peaju3alii BO3MOXHOCTEM M camMopa3BUTHS U (OpPMHUPOBaHUS
KYJIBTYpPBI JINYHOCTH, €€ 0011el U PYyHKIHNOHAIBHOM IPaMOTHOCTH;

BHOCHUT BKJIJ] B ()OPMHPOBAHUE MBIIUICHUS U TBOPYECKHX CIIOCOOHOCTEH 00yJaroInxcs,
HaBBIKOB  HMX  CaMOCTOSITEJIbHOM  y4eOHON  NeATEIbHOCTH, OSKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaK M B
npodeccuoHaIbHOMN J1eTeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJIS11a HA €UHCTBO MPUPOBI U YEJIOBEKA, SIBJISETCSI OTBETCTBEHHBIM 3TAalloM B (POPMUPOBAHUU
€CTEeCTBEHHO--HAayYHOH IPaMOTHOCTH 00yYaroIuXcs;

CHOCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAayYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTMYECKOE 0Opa3oBaHuE
o0ydJaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH O00ECHEeUMBAIOTCS CIEeUU(UKON comepikaHus
y4eOHOro TpeaMeTa, KOTOPBIM SBISETCS NeJarornyeckd aJanTHPOBAHHBIM OTPaKeHHEM
0a30BOI HAyKN XMMHUU Ha ONPEEIEHHOM 3Tarle €€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOrO 00IEero 0Opa3oOBaHHsS OPHUEHTHPOBAH HAa OCBOCHHE
00y4aroIKUMHUCS CUCTEMBbI NTePBOHAYAIBHBIX MOHATHIH XUMUHU, OCHOB HEOPIraHWYECKON XUMHU U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX MIOHATUN OPTraHUYECKOW XUMUH.

CrtpykTypa copep:kaHMsl MPOTrpaMMbl MO XMUMHH C(OpMHUpPOBaHA HA OCHOBE CHCTEMHOIO
nonxona k e€ mzydenuro. CopepiaHue CKJIQJbIBACTCS M3 CUCTEMBI MOHATHH O XMMHUYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMBl MOHATUH O XMMHUYECKOH peakiuu. O0e 3TH CHUCTEMbI
CTPYKTYpPHO OpPraHM30BaHbl 10 NPUHLUIY IOCJIEAOBATEIBHOIO PAa3BUTUS 3HAHUN Ha OCHOBE
TEOPETUYECKHUX MPEJICTABICHUN Pa3HOTO YPOBHS:



— aTOMHO--MOJIEKYJIIPHOTO YUYE€HHSI KAK OCHOBBI BCErO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akona /[[. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YUYEHHS O CTPOEHUM aToMa U XMMUYECKOH CBSI3H;

— IPEJCTaBICHUN 00 AIEKTPOTUTUUECKON AUCCOIMAIINH BEIIECTB B pACTBOPAX.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH ITOJYYEHHBIX M
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEIOBATEIILHO OT OJHOTO YPOBHA K JIpyromy,
BBINOJIHASL (DYHKIUU OOBSACHEHHS] W TMPOTHO3MPOBAHUS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH
MIPaKTUYECKOr0 IPUMEHEHHUSI U MOJYyYEHUs U3y4aeMbIX BEIIECTB.

OcBoeHHe MPOrpaMMbl IO XHUMHUHU CIIOCOOCTBYET (HDOPMUPOBAHMIO TPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LIEHHOCTHOT'O OTHOILIEHUS K HAYYHOMY 3HAHUIO U METOJIaM I03HaHUs B Hayke. M3yuenne xumun
IPOUCXOAUT C TMpPHUBJICYCHHEM 3HAHUNW W3 paHee M3YyYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxarommiit Mmupy, «buonorus. 5-7 knaccel» u «Pu3muka. 7 Kiaace.

[Tpu u3yueHnHn XUMHUN TPOUCXOIUT (POPMUPOBAHHUE 3HAHUH OCHOB XUMHUYECKOM HAyKH KaK
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON NEATEILHOCTH YEJIOBEKA U KaK OJIHOTO
U3 KOMIIOHEHTOB MHUPOBOW KYIbTyphl. 3ajada y4eOHOro mpeaMera COCTOUT B (pOpMHpPOBAHUHU
CUCTEMbl XUMHUYECKHX 3HAHHM — Ba)KHEHIIMX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHHUH, JIOCTYIHBIX OOOOMIEHWH MHPOBO33PEHUECKOTO XapakTepa, s3blKa HayKH, B
IPUOOILEHNH K HAyYHbIM METO/IaM MTO3HAHUS IPU U3YYEHUH BELIECTB U XUMUYECKUX peaKkluil, B
dbopMUPOBaHUM ¥ PA3BUTHH T[O3HABATEIbHBIX YMEHUH M HMX MPUMEHEHHH B Y4eOHO-
MO3HABATEILHON U y4eOHO-UCCIIE0BATEIbCKOM 1eATeIbHOCTH, OCBOGHUU IPaBUI O€30MacHOIro
oOpallieHus ¢ BEIIeCTBaMHU B ITOBCEIHEBHOM JKU3HH.

[lpy M3y4eHWM XMMHUU HAa ypOBHE OCHOBHOTO O0IIEro oOpa3oBaHUS Ba)XHOE 3HAUYCHUE
MpUOOPEN TaKKe LeH, KaK:

— (popMHupOBaHUE MHTEIJIEKTYaIbHO PAa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpPa30BaHHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY IPUHATHUIO pPEIICHUH, CIOCOOHOM aJanTHUpOBaThC K
OBICTPO MEHSIOIIMMCS YCIOBUSAM XKHU3HU;

— HampaBJIEHHOCTh OOyYEHHUs Ha CHUCTEMaTHYeCKoe MpHOOIIeHHe o0yJaromuxcs K
CaMOCTOSITEJIbHOM ~ ITO3HABAaTEJIbHOM  NIEATENBHOCTH, HAy4HbIM  METOAAaM  IO3HAHUS,
(GOpMHUPYIONUM MOTHUBAIIMIO U Pa3BUTHE CIIOCOOHOCTEN K XMMUU,

— ofecrieueHue YCJIOBMM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOLIMMUCS OIbITa
pa3sHOOOpa3HOM JEesATETbHOCTH, MO3HAHHUS M CAaMOIIO3HAHHUS, KIIIOYEBBIX HAaBBIKOB (KIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEpPCAIbHOE 3HAUE€HUE JUISl Pa3INYHbIX BUAOB JIEATEIIHOCTH;

— ¢opmupoBanue oO1el GyHKIIMOHATBLHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
yHuclie YMEHUI OOBSCHATh U OLICHMBATh SIBICHUS OKPYKAIOLIEro MUpPA, MCIONb3ys 3HAHUS U
OMBIT, TOJYYEHHBbIE MPU H3YYEHUH XUMHMH, NPUMEHATh MX TMpH peleHuH npolieM B
NIOBCEHEBHOM KU3HU U TPYIOBOU JEATENLHOCTH,

— (opmMupoBaHue y 00y4aromuxcs r'yMaHUCTUYECKUX OTHOIIEHWH, TOHUMAaHUS [IEHHOCTH
XUMHUYECKHX 3HaHWM Ui BBIPAOOTKM SKOJOTMYECKH I€]1eco00pa3HOro MoBeleHus B OBITY U
TPYAOBON NEATENBHOCTH B LENISIX COXPAHEHHS CBOETO 370pPOBbS M OKPYXaroIleW MpUpOJHON
Cpensbl;

— pa3BUTHE MOTUBALMU K O0YUEHUIO, CHOCOOHOCTEHN K CAMOKOHTPOJIIO U CAMOBOCIIMTAHHUIO
Ha OCHOBE YCBOEHHUS OOIIEYeIOBEYECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduis 1 HalPaBJICHHOCTH JajbHENUIero 00yueHHs.



OO01mee 9nciio 4acoB, OTBEACHHBIX Uil M3YYEHHUS XMMUU Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, coctaBisieT 136 dacoB: B § kinacce — 68 yacoB (2 yaca B Hezieno), B 9 kiacce — 68
4acoB (2 4aca B HEJIEIO).



COJAEP)KAHUE OBYYEHUS 8 KJIACC

ITepBoHavajbHBIC XMMHYCCKHE TOHATHS

IIpeamer xumuu. Poib XMMUM B JKM3HM 4YelOBEeKa. XMMHs B CUCTEMEe HayK. Tema u
BenlecTBa. Dus3nueckne CBOWCTBA BEIECTB. ArperarHoe cocrosHue BeuniecTs. [lonsatue o
METO/ax MMo3HaHMs B XUMuU. YncTele BemecTBa U cMecu. CiocoObl pa3/ieieHusl cMecei.

ATOMBI M MOJIEKYJbl. XHUMHUYECKHE 3JIeMEHThl. CHMBOJIBI XHMHUYECKUX 3JIEMEHTOB.
[TpocTeie U cll0KHBIE BElIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumnueckass ¢opmyna. BaleHTHOCTb aTOMOB  XMMMYECKMX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemecTB. OTHOCUTENBbHAsA aTOMHAs Macca. OTHOCHTENbHAST MOJIEKYJIIpHAs
Macca. MaccoBas 10J11 XUMHUYECKOIO 3JIEMEHTA B COCIMHCHUH.

KommuectBo BemecrBa. Monbs. MonsipHas macca. B3anmocCBsA3b KOJIMYECTBA, MACChl U
yucia CTPYKTYPHBIX €MHULL BemecTBa. Pacuérsl mo ¢popmMynaM XUMUYECKUX COCIUHEHUH.

Ousnyeckue M XMMHYECKHE SBICHMSA. XHMMHUYECKas peakuus M e€ IMPU3HAKU. 3aKOH
COXpaHEHHsI MacChl BEIIECTB. XUMHUYECKUe ypaBHeHUs. Kiaccupukanuss XUMHUECKUX pPEeaKkIuit
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XMMMYECKOW MOCYIOW, MpaBUIaMu pabOThl B J1a0OpaTopuu M NMpUEMaMu
oOpateHust ¢ 1abOpPaTOpHBIM OOOPYNOBAaHUEM, M3yYEHUE M ONMHCAHHE (U3MUECKUX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOIOeHNEe (PU3NIECKUX (TUTaBJICHUE BOCKA, TasTHUE JIbJA,
pacTupaHue caxapa B CTyIKe, KUIIEHUE U KOHJIEHCALlUs BOJbI) 1 XUMHUECKUX (TOpEeHUe CBEYH,
IPOKAJIMBaHUE MEAHOH MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KUCIOTON) SBJICHUN, HaOIII0IeHHE
U ONHMCAaHWE [PU3HAKOB IMPOTEKAHHWA XUMHUYECKUX peakuud (pasjiokeHue caxapa,
B3aMMOJICICTBHE CEPHON KMCIIOTHI C XJIOpHIOM Oapusi, pasioxenue ruapokcuaa meau (1) npu
HarpeBaHuu, B3aMMOJeicTBHE 3keie3a ¢ pactBopoMm coiu meau (), u3yuenme croco6oB
pas3zieneHuss CMeced: ¢ IOMOILBI0 MarHuTa, (GWIbTPOBAaHHE, BbIIAPUBAHHUE, AUCTHILIALMA,
xpomarorpadus, TpOBEICHHE OYUCTKH TIOBAapEHHOW CONHM, HAONIONEHHE W OINHCaHHE
pe3y/bTaTOB MPOBENEHHUS OIbITa, WLIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUS MAacChl, CO3/aHUE
MoJiesielt MOJIEKYI (IIapOCTEPIKHEBBIX ).

Baskneiimue npeacTaBuTe I HEOPraHUYECKHUX BeleCTB

Bosnyx — cmech razos. CoctaB Bo3ayxa. Kucmopojg — 31eMEHT M IPOCTOE BEILIECTBO.
Haxoxnaenue kucinopona B npupoje, Gpuznyeckue U XMMUUYECKHEe CBOWCTBA (peakluyi TOPEHUs).
Oxcunpl. Ilpumenenne kucimopona. CrocoObl MOMY4deHHs KHUCIOpoJa B J1abOpaTopuu u
OpOMBIIIIEHHOCTH. KpyroBopot kuciopoga B mpupoae. O30H — ajuioTporHas MOJU(pHUKAIHS
KHCIJIOPOJIA.

TemoBoil 3((ekT XUMHUYECKONW peakUH, TEePMOXMMHMUYECKHE YpaBHEHUS, 3K30- H
DHAOTEPMUYECKUE peakuMU. TomnMBO: yrosb M MeTaH. 3arpsA3HEHHE BO31yXa, YCHIICHUE
NapHUKOBOTO AP deKTa, pa3pyLIeHne 030HOBOTO CIIOS.

Bomopon — »memMeHT uM mpoctoe BemiecTBO. HaxoxaeHue Bomopoaa B IPHUPOIE,
buznyeckne 1 XuMHUYeCKHe CBOMCTBA, IPUMEHEHHE, CIIOCOObI oydeHus. KucioTsl u comnu.

MonsipHblii 00bEM ra3oB. PacuéTsl Mo XUMHUYECKUM YpaBHEHUSIM.

®dusnueckue cpoiictBa BoAbl. Boxa kak pactBopurens. PactBopbl. Hacklennsie u
HEHACBIIIEHHbIE pacTBOphl. PacTBopuMOCTh BellecTB B Boje. MaccoBas 0l BELIECTBA B
pacTBope. XHUMHUYECKHE CBOMCTBA BOAbL. OCHOBaHMA. Poib pacTBOpOB B NpUPOJE U B KU3HHU
yenoBeka. KpyroBopoTr Bojabl B Ipupoje. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa M OUYHMCTKA
IIPUPOJHBIX BOJ.



Knaccudukanust Heopranmyeckux coeauHeHnid. Oxcuapl. Knaccudukamus OKCHIOB:
cojieoOpa3zymomue (OCHOBHBIE, KUCIIOTHBIE, aM(pOTepHbIe) U HecoseoOpa3yromue. HomeHnknatypa
okcu10B. PU3nUecKre U XMMUUECKHE CBOMCTBAa OKcH0B. [losryueHne okcuaos.

OcHoBanus. Krnaccudukanuss ocHOBaHMIA: MIENOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenkiatypa ocHoBaHui. Pu3znueckue M XUMUYECKHE cBoWcTBa OcHOBaHMU. [lomyuenue
OCHOBaHUM.

Kucnotsl. Knaccudukanus xucnor. Homenknarypa kucinor. @u3nueckue 1 XUMHUUECKUE
cBoicTBa KUCIOT. P akruBHocTn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Conu. Homenkiarypa coseil. @uzndeckue M XMMUYECKHE CBoMcTBa cosieil. [lomydenue
COJICH.

['eHeTnyeckas CBSI3b MEXAY KJIacCaMHU HEOPraHUUECKHUX COECAUHEHHMN.

Xumuueckuii IKCnepumenm:

KauyeCTBEHHOE OIpeeNieHUue COJep)KaHUsl KUCIOpoJa B BO3AyXe, MOJIyYeHHEe, COOUpaHue,
pacrno3HaBaHME€ M HM3yYEHUE CBOMCTB KHUCIOpOZAa, HAOIIOAECHHE B3aUMOJEHCTBUS BEILECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS U IpEKpallleHusi ropeHus (mokapa), 03HaKOMJIEHHE C
o0Opa3liaMu OKCHUIOB M ONUCAaHHE HMX CBOMCTB, MOJy4YeHHE, COOMpaHUE, paclo3HABAaHUE U
U3ydeHHe CBOMCTB BOjopona (TopeHue), B3auMmojeicTBHe Bogopoma ¢ okcuaoMm wmemu (1)
(BO3MOXHO HCTIOJIB30BaHUE BUCOMATEPUATIOB), HAOIIOACHIE 00pa3IOB BEIIECTB KOJIUYECTBOM
1 monb, uccaenoBaHue OCOOEHHOCTEM pPAacTBOPEHUS BELIECTB C Pa3jM4HON pacTBOPHUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C OINPEAEIEHHOM MaccOBOM J0Jiell pacTBOPEHHOIO BEILECTBA,
B3aMMOJICIICTBHE BOABI C MeTalylaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUICOMATEPHAJIOB), UCCIIEAOBAaHHE OOpPa3llOB HEOPTAaHUYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HAOJII0JIEHUE W3MEHEHUs OKpacCKM MHAMKAaTOPOB B pPAacTBOpPax KHCIOT U LIEJIOYEH, U3ydeHHE
B3aumoyeiicteus okcuga meau (ll) ¢ pacTBopom cepHOM KHMCIOTBHI, KUCIOT C METajllaMH,
peakuuii HeWTpaiau3alud, NOJIyYeHHE HEpPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOIO
MeTaJljia IpyruM U3 pacTBOpa COJIM, PELIEHHE SIKCIIEPUMEHTAIIBHBIX 3aj1a4 10 TeMe «BakHelime
KJIACChl HEOPTAHUYECKUX COETUHEHUI».

Ilepuoauyecknii 3axkoH u Ilepuoanyeckass cucrema xumudeckux siementos JI. M.
Menpneseesa. Ctpoenne aToMOB. XUMHYECKasi CBSA3b. OKHCIUTETbHO-BOCCTAHOBHTEIbHbBIC
peakumu

[lepBble TOMBITKM KJIACCU(PUKALMUU XUMHUYECKUX »3yieMeHToB. [loHsTHE O rpynmax
CXO/IHBIX JIEMEHTOB (II€JOYHbIE U IIETOYHO3EMENIbHbIE METalIbl, raJloreHbl, MHEPTHBIE Ta3bl).
DJeMeHTHhI, KOTOpble 00pa3yIoT aM(OoTepHbIE OKCUIIBI M THAPOKCUJIBI.

Ilepnonnueckuit 3akoH. Ilepmommueckas cucremMa XuUMHUYeCKHX »diemeHToB J[. .
MengeneeBa. KopoTkonepuonHas u anuHHonepuogHas ¢opmel [leproaudeckoid cucTemsl
xumuyeckux onemeHtoB [I. M. Menneneesa. Ilepuonbl u rpymnmbl. PU3HYECKH CMBICI
MOPSIIKOBOTO HOMEPA, HOMEPOB NIEPUOJIA U TPYIIIBI AJIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX sAxep. HM3ortomsl. Onextposl. CtpoeHue
AJIIEKTPOHHBIX 00O0JIOYEK aTOMOB TMEPBbIX 20 XUMHUYECKUX JIeMEHTOB [leprnoandeckoil CUCTEMBI
J. W. MengeneeBa. XapakTepUCTHKa XHMHUYECKOTO DJJEMEHTAa IO €ro IOJIOKEHHIO B
Ilepuonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS PaJinyca aTOMOB XUMUYECKUX JIEMEHTOB, METAITMYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO IpyINIaM U Mepruoam.

3nauenue [lepuonnueckoro 3akoHa u [lepuoaudeckoil CUCTEMBI XUMHUYECKUX JJIEMEHTOB
JUIsl pa3BUTHS HayKU U npakTuku. J[. . Menaenees — y4€Hbll U IpaykJaHUH.



Xumnueckas CBSI3b. KoBanenTHas (monApHast U HEMOJsIpHas) CBSI3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. VIOHHAs CBSI3b.

Crenenp  okucieHusi. OKHCIUTENbHO--BOCCTAaHOBUTENbHBIE — peakuuu. IIponeccsl
OKHCJICHUSI U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

XumuuecKkuii IKcnepumenm:

U3ydeHHe OOpa3loB BEIIECTB METAUIOB M HEMETAIJIOB, B3aMMOJACHCTBHE THUAPOKCHIA
LIMHKa C pacTBOpaMHU KUCJIOT U ILEJIOYel, MPOBENECHUE OIBITOB, WLIIOCTPUPYIOIIUX IPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN (TOPEHHE, peaKIUH Pa3IoKeHUs, COeTUHEHNUS ).

Meosicnpeomemmnie ceasu

Peanuzanus MexXnpeaMETHBIX CBsI3€d MPU U3YYEHHUU XMMMH B 8 Kjlacce OCYIIECTBIISETCS
4yepe3 HCIIOJIb30BAHME KaK OOLIUMX €CTECTBEHHO--HAY4YHBIX IIOHATUH, TaK W IOHSITHH,
SABJISIFOIIMXCSI CHCTEMHBIMHU JJIS1 OTAEIBHBIX IPEIMETOB €CTECTBEHHO--HAyYHOI'O IIMKJIA.

OOue ecTeCTBEHHO--HAY4HbIE IOHATHS: Hay4HbIM (akT, TUIoTe3a, TEOpHs, 3aKOH,
aHanmu3,  CHHTE3,  Kiaccu(uKkanusi, MEepUOAMYHOCTb,  HAONIOJEHHE,  SKCIECPUMEHT,
MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

@dusuka: Marepus, aToM, O3JEKTPOH, MPOTOH, HEWTPOH, HOH, HYKIHJ, H30TOIHI,
pPalMOaKTUBHOCTb, MOJIEKYJa, 3JEKTPUYECKUN 3apsijl, BELIECTBO, TelI0, 00BEM, arperatHoe
COCTOSIHME BEUIECTBA, ra3, (PM3MYECKHE BEIWYHMHBI, €AWHUIBI M3MEPEHHS, KOCMOC, IJIAHETHI,
3831561, ComHIie.

buonorus: ¢porocunTes, qpixanue, ouocdepa.

['eorpadusa: armocepa, ruzapocdepa, MuUHEpalbl, TOpPHbIE IOPOJIbI, IOJE3HbIE
HCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYECKasl peaKIus

[lepuonuueckuii 3akoH. Ilepmonuueckas cucrema xumudeckux osnemenros J[. WM.
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOMCTB XUMHYECKHX
DIIEMEHTOB TEPBBIX TPEX TMEPHOIOB, KalHs, Kb W WX COCIWHEHHHA B COOTBETCTBHUU C
II0JIO’KEHUEM DJIEMEHTOB B [leprnondeckoil CuCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BeliecTBa: BHMIbl XHMHYECKOH CBA3M. THIBI KPUCTAIMYECKUX PEUIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBa OT THUIA KPHUCTAUNIMYECKOW PEIETKH M BHUJA XUMHUYECKOH
CBSI3H.

Knaccugukanus ¥ HOMEHKJIAaTypa HEOPraHMYECKHX BEIIEeCTB. XHUMHUYECKHE CBONCTBA
BEIIIECTB, OTHOCALIMXCS K Pa3IMUHBIM KJIaCCAaM HEOPraHMYECKHX COECIUHEHUH, IeHeTHuYecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XMMHUUECKUX peakuil 0 pa3IUYHbIM IpU3HaKaM (0 YUCIy U COCTaBy
YYacTBYIOUIMX B peakUUH BEUIECTB, MO TemIoBoMYy 3(dekTy, Mo H3MEHEHHIO CTeneHen
OKHCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 OOpPAaTUMOCTH, MO YYacTHIO KaTajau3aTopa). JK30- U
SHIOTEPMUYECKUE PEAKIINH, TEPMOXUMUYECKUE YPaBHEHHUSI.

[TonsTe o ckopocTH xuMudeckoi peakuuu. [loHarve 06 oOpaTUMBIX M HEOOPATHMBIX
XUMHUYECKHX peakuusx. [IoHATHEe O TOMOreHHBIX M TeTepOreHHbIX peakuusax. [loHsTue o
katanuze. lloHsTHe o0 XuMUUecKOM paBHOBecHMH. DakTOpbl, BIHSIOUIME HA CKOPOCTh
XUMHYECKON peaKIMU U TOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, D3JEKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENIbHOM peakiuu. CocTaBieHHE YpaBHEHHUN OKHCIUTEIbHO--BOCCTAHOBUTEIbHBIX
peakiuii ¢ UCIOIb30BaHUEM METO/1a JIEKTPOHHOr 0 OanaHca.



Teopust AAEKTPOTUTUYECKON AUCCOIMALNK. DJIEKTPOIUTHI U HEAIEKTPOIUTHL. KaTHOHBI,
QHUOHBI. MexaHu3M [AHCCOLMAallMM BELIECTB C Pa3jIMYHbIMM BHJAMU XMMHUYECKOH CBSI3H.
Crenenp quccounanuy. CUiabHbIE U ClIa0ble AIEKTPOIHUTHI.

Peakiun moHHOro oOMeHa. YcloBHsI IPOTEKAHUS peaKMil MOHHOIO OOMEHa, MOJHbIE U
COKpall¢HHblE MOHHbIE ypaBHEHUs peakuuil. CBOMCTBA KUCJIOT, OCHOBAHUW U COJIEH B CBETE
NpEICTaBICHUNA 00 SJIEKTPOTUTHUYECKOW aucconuanuu. KadecTBeHHBIE pEaKIMHW Ha HOHBI.
[TonsaTHE O rUIpPONIHU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOZCISIMU KPUCTAJUIMYECKHUX PEIIETOK HEOPraHMYECKUX BEIECTB —
METAJUIOB M HEMeTauioB (rpadura W anmasa), CIOXKHBIX BEIIECTB (XJIOpUAA HATpHs),
UCCIJIEJOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMHYECKON peakUuu OT BO3JCHCTBUS pa3IMUHBIX
(akTOpOB, UCCIIEI0BAaHUE 3JIEKTPOIIPOBOJHOCTU PACTBOPOB BEILIECTB, IIpoOLEcca AUCCOLMALUN
KUCIIOT, Iueno4ed M cosned (BO3MOMKHO MCIIOJIb30BAaHME BHUAEO MAaTEepHalioB), IPOBEACHUE
OTBITOB, WILTIOCTPUPYIOIIUX NMPU3HAKK MPOTEKaHHs peakuuil MOHHOro obMeHa (oOpa3zoBaHME
ocajZika, BBIIACICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIIUX MPHUMEPHI
OKHMCIIUTEIbHO-BOCCTAHOBUTENbHBIX pEakIUil (FOpeHue, peakluH pa3jiokKeHUs, COEAUHEHUS),
pacrno3HaBaHWE HEOPraHMYECKMX BEUIECTB C IIOMOIIBIO KAa4E€CTBEHHBIX pEaKkLMi Ha HOHBI,
pelIeHre IKCIIEPUMEHTAIbHBIX 33/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmast xapakTtepucTuka TrajgoreHoB. OcCoOEHHOCTH CTpPOEHHUs aTOMOB, XapaKTepHbIE
crernieHu okucineHus. CrpoeHue M (U3MYECKHE CBOWCTBA IMPOCTBHIX BELIECTB — TaJOrE€HOB.
XUMHYECKHE CBOMCTBA Ha IpHUMEpEe XJjopa (B3aUMOJCICTBHE C METaUIaMM, HEMETaJUIaMH,
mienoyamu).  XuopoBogopod. ConsiHas —KMCIOTa, XMMHMYECKHE CBOMCTBA, IOJIyY€HHUE,
npuMeHeHue. JlelicTBHe XJI0pa U XJIOPOBOAOPOJAa Ha OPraHU3M 4elloBeKa. BaykHenmme XiIopuabl
U MX HaXO0XJIECHUE B IPUPOJIE.

OO6mass xapakrepuctuka 371eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (QU3MYEecKHe CBONCTBA MPOCTHIX BELIECTB —
KHCJIOPO/a U Cepbl. AJUIOTPOINHbIE MOAU(PUKAIMN KUCIOpPOJa U cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBOJIOpPOA, CTpoeHHUe, (u3NYecKkue M XMMH4Yeckhe cBoicTBa. OKCHIBI Cepbl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, PU3NYECKHE U XUMHYECKHE CBOMCTBA
(oOmuye Kak MpeACTaBUTENS Kiacca KHCIOT M coenuduueckue). XHUMHUYECKUE peakiu,
JeKallie B OCHOBE MHPOMBIIUICHHOTO Croco0a IMOJydeHUs CepHOM KucioTsl. [Ipumenenue
cepHOi KucinoThl. CoJM CepHOM KHCIOTHI, KaUeCTBEHHAs peaklus Ha cynab¢aT-uoH. Haxoxenue
ceppl U €€ CoelMHEHUH B TMpHUpoae. XHUMHUECKOEe 3arpsi3HEHHE OKpY’Kalollell cpenbl
COECIMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3JyXa U BOJOEMOB), CIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmas xapakrepuctuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTEMEHM OKHUCIEHUS. A30T, paclpoCTpaHeHHE B TNpupoje, (usmdeckue u
XuMH4ueckue cpoiictBa. Kpyrosopot azora B mpupojie. AMMUaK, ero pu3andyeckue 1 XuMHYecKre
CBOWCTBA, MoylyueHue u npumenenue. Coinu aMMOHUS, UX (PU3NYecKre U XMMUYECKHE CBOICTRA,
npuMeHeHrne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIyYEHUE,
dusznueckue M XUMHYECKHE CBoicTBa (oOmMe Kak TMpeACTaBUTENS Kilacca KUCIOT H
cnenuduyeckue). Mcnoap3oBaHWe HUTPATOB M COJIEd aMMOHMSI B KauyeCTBE MHUHEPAIBHBIX
ynoOpeHnit. XUMHU4ecKoe 3arpsi3HeHUE OKpY Karolleld Cpeabl COeIMHEHUSIMU a30Ta (KUCIOTHBIE
JIOX/IM, 3arpsi3HEHHE BO31yXa, MOYBBI U BOAOEMOB). Docdop, amaoTponHble MOIUPHUKAIMN
docdopa, dpuznueckue u xumudeckue cpoiicrBa. Okeun docdopa (V) u pocdopnas kuciora,



bu3nYecKkue W XUMHUYECKHE CBOWCTBa, moiydeHue. Mcmonwp3oBanue ¢ocdaToB B KauecTBe
MHUHEpaAJIbHBIX YI00pEHUH.

OO6mas xapakrepuctuka 351eMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHble CTENECHU OKHCICHMs. YTIIEepOJ, aJUIOTPOIHbIE MOU(UKALIUY, PACIPOCTPAHEHUE B
npupoze, pusnueckue 1 XuMudeckue cBoictBa. Ancopbuus. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yraepona, ux U3NYEecCKue U XMMUYECKHE CBOWMCTBA, JICHCTBUE HA JKUBBIE OPTaHU3MBIL,
NOJYyYCHHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIOTe3a I100aJbHOI0 MOTEIUICHUs KiIMMaTta, NapHUKOBbIN 3¢ddekt. YrompHas kuciaora u eé
CONM, UX (PU3MUECKHME M XUMHMYECKHE CBOICTBa, IoiydeHue M mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-wmoHbl.  Mcmonb3oBanume  KapOOHAaTOB B OBITY, MEIHIIMHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHauanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBAaX KaK O COCIUHEHUAX YyIiepoja
(MeTaH, 3TaH, ATWUJIEH, AalETWUJIEH, ATAHOJ, IJMLEPHH, YKCycHas Kuciora). IIpupogHsie
UCTOYHUKH YTJIEBOJAOPOAOB (yrojb, NMPUPOAHBIA ra3, HEPTH), MPOAYKTH HX MepepadOTKH
(OeH3uH), UX poJIb B OBITY U MPOMBINUICHHOCTH. [IOHATHE 0 OMOJIOTMYECKN BKHBIX BEIECTBAX:
KHUpax, Oeskax, yrieBoJax — M HMX pOJM B KM3HM YeloBeka. MarepuaabHOe €IMHCTBO
OpPraHUYeCKHUX U HEOPraHMYECKUX COEAMHEHU.

Kpemuuii, ero ¢Qusuueckue M XUMHUYECKHE CBOMICTBa, IOJYyYEHHUE U IPUMEHEHHE.
Coenunenns kpemHusi B mpupone. OOmmue mpencraBnenus o0 okcuae kpemuus (1V) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiimue
CTpOMTENIbHbIE MaTepHajbl: KEpaMHUKa, CTEKJIO, LEMEHT, OeTOH, »eye300eToH. IIpoGiemsl
0€30MacHOr0 UCNOIb30BaHUs CTPOUTEIbHBIX MATEPHAIIOB B TIOBCEJHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpa3l0B HEOPraHMYECKUX BELIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEAECHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOJCHUE MPHU3HAKOB MX NPOTEKAHUs, OIBITHI,
oTpakaromme (U3NIeCKUe W XUMUYECKHE CBOMCTBA TaJOTCHOB M MX COCAMHEHUI (BO3MOXHO
HCIIOJIb30BaHUE BUAECOMATEpUAIOB), O3HAKOMJIEHHME C 00OpasliaMu XJIOpUAOB (TajJOre€HUI0B),
O3HaKOMJIEHHE ¢ o0pa3uamMu cepbl M €€ COEJUHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE
BUEOMaTepuasoB), HaOMIOleHHEe Tpolecca OOYIJMBaHMS — caxapa IOJX  JeicTBHEM
KOHIEHTPUPOBAHHON CEPHOI KUCIOTHI, U3yYEHHE XMMUYECKUX CBOWCTB pa30aBICHHON CEpHOI
KHUCJIOTBI, MPOBEJCHUE KaueCTBEHHOM peaklMH Ha cynb(aT-uoH U HaOI0JIeHuEe IpHu3HaKa eé
NPOTEKaHUs, O3HAKOMJIEHHE C (U3UUYECKUMHU CBOMCTBaAMM a30Ta, (ocdopa W uUX coeTuHEHUH
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAJIOB), 00pa3liaMy a30THBIX U (POCHOPHBIX yI0OpEeHNUH,
MoJlyueHue, coOMpaHue, pacro3HaBaHWE W U3YYEHHUE CBOWMCTB aMMHaKa, IPOBEJCHHE
KaUeCTBEHHBIX peakUuid Ha HMOH aMMOHUs U ¢ocaT-uOH U HU3YYEHHE NPU3HAKOB HX
IIPOTEKaHUs, B3aMMOJEICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIIOTBI ¢ MEIbI0 (BO3MOXKHO
UCIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3Y4YE€HHE MOJENel KPUCTAUIMYECKUX PEIETOK anMasa,
rpaduta, ¢ymiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJCOPOIMU PaCTBOPEHHBIX BEIIECTB
AKTHBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOMpaHue, paclio3HaBaHUE
U M3y4YCHHE CBOMCTB YIJIEKHCIIOTO ra3a, IMPOBEJCHHE KAYeCTBEHHBIX PeaklMi Ha KapOoHAT U
CHWJIMKaT-UOHbl W MW3Y4YEHHME [PU3HAKOB MX IPOTEKAaHUs, O3HAKOMIIEHHE C MPOLYKIHUEH
CHWJIMKaTHOM IMPOMBINIJIEHHOCTH, PElIeHHE SKCIIEpUMEHTANbHBIX 3a/ad Mo TeMe «Baxnelmme
HEMETAJUIbl U UX COCTUHEHUS.

MeTanjibl M MX COeIMHEHHUSI

OOmiast xapakTepUCTHUKA XHWMHYECKHX JJEMEHTOB — METAJIOB HAa OCHOBAHHUU MX
nonoxkeHus B [lepuonnueckoit cucreme xumuyeckux amnemeHToB J[. . MenaeneeBa u ctpoeHus



atomoB. CTpoeHune MeTauioB. MerauMueckass CBA3b M METAUIMYECKas KpUCTAJUIMYECKas
pemérka. OIEKTPOXUMHUYECKUN psij HanpshkeHMM MeraioB. dusnueckue W XUMHUYECKHE
cBoiicTBa MeTaiioB. OOmue crnocoObl MOMy4YeHHs] MeTaIIOB. [IOHATHE O KOPPO3UM METAIOB,
OCHOBHBIE CITIOCOOBI 3aIUTHI X OT KOppo3uu. CIuiaBsl (CTallb, YYT'yH, AIOpaTIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[Ilenounbie MeTaUIBL: TTOJIOKEHUE B [leproanyueckoil cucTeMe XUMUYECKUX AJIEMEHTOB /1.
N. MenneneeBa, CTpoeHHE WX aTOMOB, HaXOXACHHE B Ipupojie. Pu3nueckue U XUMHUUYECKUE
CBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HATpus U Kanus. [Ipumenenue
LIEJIOYHBIX METAJIOB U UX COCIUHEHUN.

[[{erouHO3eMENBbHBIE METAJUIBI MarHuid M KajabLui: moJoxkeHue B Ilepuogmueckoit
cucremMe xuMmMuueckux aiemeHToB [[. M. MenneneeBa, CTpOEHHME HUX aTOMOB, HAXOXICHHUE B
npupoje. Pu3nueckue U XMMUYECKHUE CBOMCTBA MAarHus W Kanblus. BaxHenmue coearHeHUs
Kanbpus (OKCUM, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHHUSI.

AmoMuHuii: nonoxxenue B Ilepumonnueckoil cucreme xumudeckux 3iemeHtoB [l U.
MenneneeBa, CTpOCHHE aTOMa, HaxOXJAeHUE B mpupojae. Ousznyeckrue U XUMHUYECKUE CBOMCTBA
anmoMuHus. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCH]IA AIFOMHHHSL.

Kene3zo: mnonoxenue B Ilepumonnueckoir cucreme Xumuueckux »saemeHtoB JI. .
MenneneeBa, CTpOCHHE aTOMa, HaXOXkACHHE B Mpupoje. Puznueckrue U XMMHUYECKHUE CBOMCTBA
skene3a. Okcunbl, rugpokcuasl U conu xenesa (1) m xemeza (lll), ux cocras, cBolicTBa u
MOJIyYEHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O00pa3llaMi METaUIOB W CIUIaBOB, HX (U3MUYSCKUMH CBOMCTBAMH,
W3y4eHUE Pe3yIbTaTOB KOPPO3UM METAUIOB (BO3MOXXHO HMCIOJB30BaHUE BUIEOMATEPHAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBHS OKCUIA KaJbIUs U HATPUS C BOJOM (BO3MOYKHO UCIOJIb30BAaHUE
BUJICOMATEPHUAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, IMpoIlecca TOPEHHUs Kee3a B
KHCIIOpOoJie  (BO3MOXXHO  HCIIOJIb30BAaHHWE  BUIEOMATEPHUANIOB), TPU3HAKOB  MPOTECKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, ITUHKa, xene3a (Il) u xenesa
(1), meau (1), HaGarOIEHME U OMMCAHKME MPOIIECCOB OKPAIIMBAHUS IJIAMEHH HOHAMH HATPHS,
Kamusl U Kaiblusg (BO3MOXHO HCIIOJb30BaHUE BUIEOMATEPUAIIOB), UCCIeI0BaHNE aM(OTEPHBIX
CBOMCTB THJIPOKCH/IA aTFOMUHUS U THIPOKCH/IA IIMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 33]1a4 10
TeMme «BakHeWme MeTallibl U UX COCTMHEHUS.

XuMus M OKpyxKamouas cpeia

BemectBa 1 Marepuansl B TOBCEAHEBHOM KU3HU YelloBeKa. be3omacHoe Mcnoyib30BaHUE
BEIIECTB U XHUMHUYECKHX peakiuii B ObiTy. [lepBas momMomp NpW XUMHUYECKHX OXOTax |
OTPABJICHUSIX.

XUMHYECKOe 3arps3HeHHe OKpYyKarolen cpepl (MpeaenbHas JOMyCTUMasi KOHIIEHTpalus
BeniecTs, qanee — [1/IK). Ponp XxumMuu B penieHuu 3K0JOTHIECKUX MTPOOIIeM.

Xumuueckuii IKCnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUTABBI METAJIJIOB, IIOJTUMEPHBIC MATEPHAJIBI).

Mesxicnpeomemmuuie ceasu

Peanuzanusi MeXnpeAMETHBIX CBSI3€M MPU M3YYEHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
4yepe3 HCMOJb30BaHME KaK OOIMMX ECTEeCTBEHHO-HAYYHBIX TMIOHATHNA, TaK W TIOHSTHH,
SIBJISTFOIITUXCSI CACTEMHBIMH JIJIs1 OT/ICITbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO ITUKJIA.

OO0mue ecTecTBEHHO-HayYHbIE MOHSTHS: HAay4HbIH (akT, TUIIOTE3a, 3aKOH, TEOpHs,
aHalM3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  DKCIEPUMEHT,
MOJICIUPOBAHNE, U3MEPEHHE, MOJICITb, SIBJICHHE, TAPHUKOBBINA A(D(PEKT, TEXHOIOTHSI, MaTEPHAITHI.



®dusmka: MaTepus, aroM, OdJIEKTPOH, IPOTOH, HEHUTPOH, WOH, HYKJIHJ, H30TOIIH,
pPaIuOaKTUBHOCTh, MOJIEKYJa, DSJCKTPUYECKHHA 3apsl, MPOBOJHHUKH, IOJYIPOBOIHUKH,
JU3JIEKTPUKH, (OTONIEMEHT, BELIECTBO, TEIO, 00BbEM, arperaTHoe COCTOSIHME BEILEeCTBa, ras,
pacTBOp, pacTBOPHUMOCTh, KPHCTAJUINYECKAash pEMIETKAa, CIUIaBbl, (PU3MYECKUE BEIUYMHBI,
€IMHHIIBI U3MEPEHNU S, KOCMUYECKOE IIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, CONHIIE.

Buonorus: ¢otocunres, npixanue, O6uocdepa, dKOCUCTEMa, MHUHEpaJIbHBIE YHAOOpEHHUS,
MHUKPOAJIEMEHTBI, MAaKPOAJIEMEHTBI, TUTATEIbHBIC BEIIECTBA.

[eorpadus: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE IOPOIBI, IIOJIE3HBIC
HCKOIIaeMblI€, TOIUTMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOEGHUS IPOrpaMMbl OCHOBHOrO 0Omiero o0Opa3oBaHus
JOCTUTAIOTCS B XOZIe O0Y4YEHHUSI XMMUHU B €JUHCTBE YU4E€OHOM M BOCIIUTATEIBHOMN JIEATEIILHOCTH B
COOTBETCTBUM C  TPAJAWIUOHHBIMH  POCCHHCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMH, MPUHATHIMU B OOILECTBE IpPaBUIAMU M HOpPMaMM HOBEICHUS U
CHOCOOCTBYIOT MpOLIECcCaM CaMOITO3HAHMS, CAMOPA3BUTHUSA M COLIMATM3ALINN 00YYarOIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPAXKAIOT T'OTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW TO3UTUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACUIMPEHHE OIbITa JEATEIbHOCTH Ha e&
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOILICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAyYHOMY
HACJIEINI0, TIOHMMaHMS 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HH COBPEMEHHOTO OOIIECTBa,
CIOCOOHOCTH BJIAJIETh JOCTOBEPHON MH(OpManueil o mepeaoBbIX JOCTHKEHUSAX U OTKPBITHIX
MHUPOBOH M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpoHcTBe
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

IPEICTaBICHNUS O COLMAIbHBIX HOpMax M IpaBWJIaX MEXKIMYHOCTHBIX OTHOLIEHMH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOILECTBEHHO  IOJIE3HOM,
y4eOHO-HUCCIIEIOBATEIbCKOM, TBOPUECKOW W JAPYIMX BHIAX JESATEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOW COBMECTHOW JEATEIbLHOCTH NP BBINOJIHEHUH Y4€OHBIX, IO3HABATEIbHbBIX 33/1a4,
BBIIOJIHEHUM XMMUYECKHUX SKCIEPUMEHTOB, CO3/JaHUM YUEOHBIX IPOEKTOB, CTPEMJIEHUS K
B3aMMOIIOHMMAHUIO U B3aMMOIIOMOILM B Ipoliecce 3TON y4eOHOW NesITeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBENEHHE W TIOCTYNKHA CBOMX TOBApPHUINEH C IMO3UIMH HPAaBCTBEHHBIX M
NPAaBOBBIX HOPM C YUETOM OCO3HAHHS MOCIEICTBHIA MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUpPOBO33pPEHUYECKHE NPEACTAaBICHHUS O BEUIECTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAyKH M COCTABIISIOUINE OCHOBY JIJIst
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TMPEACTaBICHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI MPUPOAbI, B3aUMOCBA3SIX YellOBeKa C MPUPOJHOM Cpelod, 0 posu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MIO3HABATENbHBIE MOTHBBI, HAlpaBJICHHBIE HA MOJyYeHHWE HOBBIX 3HAHWH IO XHWMHH,
HEOOXOMUMBIE Ui OOBSCHEHHS HAOIIOAaeMbIX IPOIECCOB W SBICHHWN, IO3HABATEIBHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYphl, B TOM YHCJIE HABBIKOB CaMOCTOSATENIbHOM paboThI
C y4yeOHBIMHU TEKCTaMH, CIIPABOYHOIH JHUTEpaTypoi, AOCTYHMHBIMH TEXHUYECKUMH CpPEACTBAMHU
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpEeC K OOYYCHHWIO W TO3HAHHIO, JTI0O003HATEITHhHOCTh, TOTOBHOCTh M CIOCOOHOCThH K
camM000pa30BaHMIO, MMPOSKTHON M HCCIEeI0BATEIbCKON JIEATENILHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTH U YPOBHs 00yueHUs B JaJibHEHIIEM;

4) popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0pOBBIO,
YCTAaHOBKM Ha 37I0POBbI 00pa3 JKU3HU, OCO3HAHME IIOCIEACTBUI U HEMPUSATHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKOrojs, HAapKOTHKOB, KYpPEeHHs), HEOOXOAUMOCTH COOIIOACHUS



npaBui 0€30MacCHOCTH TPH OOpallleHHH ¢ XHMHYCCKUMH BEIICCTBAMH B OBITY M pealbHOU
JKHA3HU,

5) TPy10BOT0 BOCIIMTAHMSI:

UHTEPEC K MPAKTUYECKOMY M3YYEHHUIO MPO(ECCHii M Tpyda pa3aIndHOro poja, yBaKeHHe K
TPyAy H pe3yibTaTaM TPYAOBOH OEATCILHOCTH, B TOM YHCJIE€ Ha OCHOBE IPUMCHEHUS
OPEIMETHBIX 3HAHWH 10 XWMHH, OCO3HAHHBIK BBIOOp WHAMBUIYAIBHON TPaeKTOpUU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM IJUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHon mpodeCCHOHAIBHON AEATEIbHOCTH U
pa3BUTHsI HEOOXOAUMBIX YMEHHIM, TOTOBHOCTh aalITHPOBATLCS B MPO(ECCHOHAIBHOM Cpee;

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

9KOJIOTHYECKH I1eJIeCO00pa3HOe OTHOIIICHHE K MPUPOIC KaK UCTOUYHUKY KHU3HH Ha 3emile,
OCHOBE €€ CYIIECTBOBAHMs, [MOHHMMAHHE LEHHOCTH 3J0pPOBOr0 W 0€30MacHOro o0pasa KH3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HM3HYECKOMY H IICHXHYECKOMY 30POBBIO,
OCO3HAHHE IIEHHOCTH COOJTFOICHUS TPaBUI O€30MaCHOTO MOBEACHHS TP padoTe ¢ BEIIECTBAMH,
a TAaK)K€ B CUTYyalUAX, YIPOXKAIOIINX 310POBbIO U )KU3HU JIIOJEH;

CMOCOOHOCTH TPHMEHSTh 3HAHHS, MOJIYyYaeMble NMPH HM3YYCHHH XHMHH, IS PEIICHHS
3aj1a4, CBA3aHHBIX C OKPYIKAIOIIEH MPUPOIHON CPEIOi, IS MOBBIIICHUS YPOBHS SKOJOTHYECKOM
KYJbTYPBI, OCO3HAHUS TNTOOAIBHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM U MyTeH UX peIIeHUs
HOCpeI{CTBOM METOAOB XHMMHUH, DKOJIOTHYCCKOI'O MBIIIJICHUA, YMCHI/ISI pYKOBOIlCTBOBaTI)CFI M B
MI03HABATEIbHOW, KOMMYHHKATUBHOMN U COIMATbHON MPAKTHKE.

METAIIPEJIMETHBIE PE3YJIbTATbI

B cocraBe MerampenMeTHBIX pPe3ylIbTATOB BBIICISIOT 3HAYMMBIC Uil (OPMHPOBAHUS
MHPOBO33PEHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIINI, TUIOTE3a, (PaKT, CUCTEMA,
IPOIIECC, IKCIIEPUMEHT U JIPYroe.), KOTOPbIEC MCIOIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUCOHBIX
peaMeTax M MO3BOJISIOT Ha OCHOBE 3HAHMH U3 ATHX MPEAMETOB (POPMUPOBATH MPEACTABICHHE O
[EJIOCTHOW HAY4YHOH KapTHHE MHpa, U YHUBEpPCAIbHbIE ydeOHBIC JEHCTBUS (ITO3HABATEIBHEIC,
KOMMYHUKaTHBHbBIE, PETYJSATUBHBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHME TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIIECTBICHUIO YUEOHOM JIeATEIIbHOCTH.

IMo3naBaTeIbHbIE YHUBepPCAJIbHbIE yUeOHbIE IeiiCTBHS

Ba3oBble JJoru4yecKue AeiicTBuA:

YMeHI/ISI HNCITIOJIB30BaTh HpI/IéMI)I JIOTUYCCKOTO MBIIIJICHUA HpI/I OCBOCHUU 3HaHI/II\/’II
pacKpbhIBaTh CMBIC] XHMHUYECKHX TIOHATHH (BBIIENATH WX XapaKTepHbIE MPU3HAKH,
YCTaHABJIMBATh B3aUMOCBS3b C JAPYTUMH MOHSITUSMH), UCTIONB30BATh TIOHATHS IS OOBSICHEHUS
OTJIENbHBIX (PAKTOB W SIBICHUH, BBIOMPATh OCHOBAaHUS M KpPUTEPUU s KIacCUPUKAIUU
XUMHUYCCKHUX BCHICCTB U XUMHWUYCCKHUX peaKHHfI, YCTaHaBJ'II/IBaTB HpPI‘H/IHHO-CJ'I@)ICTBeHHI)IC CBA3U
MEXy 00BEKTaMH U3YUCHUS, CTPOUTH JIOTUYECKUE PACCYXICHUS (MHIYKTUBHBIC, JICyKTUBHBIC,
10 aHAJIOTHH), JeJIaTh BBIBOBI U 3aKIIOUCHHUS;

yYMEHHE MPUMEHTHh B Ipoliecce MO3HaHMs MOHATHS (MIPEAMETHbIE U MeTanpeaMeTHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIOIb3yeMble B XHMHH, NPEOOPa30BBIBATh HIMPOKO
NPUMEHSIEMbIC B XUMHH MOJICIbHBIC MPEICTABICHHUS — XMMUYECKUN 3HAK (CHMBOJI 3JIEMEHTA),
XUMHYeCcKass (GOopMylia M YpaBHEHHE XHMHYECKOM pEakiMd — TpUd PEHICHHH Y4eOHO-
ITIO3HABATCJIIBbHBIX 3aj1a4, (¢} y‘-IéTOM 3THUX MOIOCIBHBIX Hpe)ICTaBJ'IeHI/Iﬁ BBISIBJIATH nu
xapaKTepmoBaTL CYI]_ICCTBGHHBIG HpI/I3HaKI/I I/I3y'-IaeMI)IX O6T)eKTOB — XUMHUYCCKUX BCIIICCTB U
XUMHYECKHX DPEaKIUi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUUUHHO-CIICACTBEHHBIC CBSI3U U
MPOTHBOPEUHSI B U3YUAEMbIX MPOIECCAX U SBJICHUSX.

Ba3oBble HcciIe 0BaTeIbLCKHE AeHCTBYUA



YMEHHUE HWCIOJIbh30BaTh IMOCTABJICHHBIC BOIPOCHI B KayeCTBE WHCTPYMEHTAa TO3HAHUS, a
TaKKe B KadyeCTBE OCHOBBI Ui (OPMHUPOBAHUS THUIIOTE3Bl MO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CY)KICHUI;

nproOpeTeHre OmbiTa 10 IUIAHUPOBAHHIO, OPTaHHM3alMd W TPOBEICHUIO YYCHUYCCKHX
AKCIEPUMEHTOB, YMEHHE HAOIIOIaTh 32 XOJI0M IPOIIecca, CaMOCTOSITEIIbHO MTPOTHO3UPOBATH €TI0
pe3yibTatr, (opMyIHpoBaTh O0OOIIEHHS W BBIBOABI MO pe3yiabTaTaM HpPOBEIEHHOTO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

Patora ¢ undopmaunmeii:

yYMEHHUE BBIOUPATh, aHATH3UPOBATh U HHTEPIPETUPOBATh HHOOPMAIIHIO Pa3IHYHBIX BUIOB
U GOpM MPEACTABICHHS, TOTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIONYJISIpHAs TUTepaTypa
XUMHYECKOTO COAEp)KaHHUs, CIpaBOYHbIE MocoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OILICHUBATh MPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHUE NPUMEHSTh Pa3IMYHbIe METObI U 3aIPOCHI IPH TIOUCKE U 0TOOpEe MHPOPMALIUU U
COOTBETCTBYIOLIMX JaHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHUS y4eOHBIX M MO3HABATEIBHBIX 3a7a4
OTIpPEeNIeNIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JacTH HMCIOIB30BaHUS HH(POPMALUOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYIbTYPO aKTUBHOT'O MCIIOJIB30BAHHS PA3TUUHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIBHYIO (OpMY MpeICTaBICHUS
UHPOPMALIMK W WUTIOCTPUPOBATH PEIIAEMbIe 3aJlaud HECIOXHBIMH CXEMaMH, JUarpaMMaMH,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHUE HCIOJIb30BaTh W aHAIU3UPOBaTh B Mpolecce y4eOHOW M HCCIEIOBATEIbCKON
NESITeIbHOCTH UH(POPMAIIMIO O BIMSHUY MPOMBIIUICHHOCTH, CEIBCKOT0 X03HUCTBA M TPAHCIIOPTA
Ha COCTOSTHHE OKPY’KaIOLIeH TPUPOJHON CPEJIbI.

KoMMyHUKaTHBHbIE YHHBepcaJIbHbIe Y4eOHbI€ el cTBHA:

YMEHUsl 3aJaBaTh BONPOCHl (B Xoie nauasora W (WIM) JUCKYCCHU) TIO CYHIECTBY
oOcyxmaeMoll TeMmbl, (HOPMYJIHUPOBATH CBOM TPEJIOKEHHS OTHOCUTEIBHO BBITIOJHECHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS TPEACTABIISTh MOJTyYeHHbIE Pe3yIbTaThl MO3HABATEIHHOM JIEATEIILHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeNlaTh MPEe3CHTALUI0 pe3yJbTaToB BBINOJHEHUS XHMUYECKOTO
JKCIIepUMeHTa (Ja0opaTOPHOTO OMbITa, J1a0OPaTOpHOW pPabOTHl MO HCCIEJOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHHUSI Y9eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOW IO3HABATEIHHOW U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU NPH PELICHUH BO3HMKAIOIMX MpoOjeM Ha OCHOBE yuéTa
OOIIMX HWHTEPECOB U COTJacoBaHMs MO3MLUN (0OCYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPIMHAIIMS COBMECTHBIX JIEHCTBHIA, ONPEACTICHIE KPUTEPUEB TI0 OIEHKE KayecTBa
BBITIOJITHEHHOU PabOThI U IpyTHe).

Pery1siTuBHBIe yHHBepcalbHble y4eOHbIe AeiicTBUA:

YMEHHUE CAMOCTOSITENILHO ONPEAEIATh eI AesITeIbHOCTH, MIIaHUPOBATh, OCYIIECTBIIATS,
KOHTPOJIMPOBATh M TIPM HEOOXOJAWMOCTH KOPPEKTHUPOBATH CBOIO JIECATEILHOCTH, BHIOMpPATH
HaubOosnee H(P¢eKTUBHbIE CHOCOOBI pelieHHs Y4eOHbIX M MO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIM ITOPUTM JEHCTBHNA NpU
BBIMOJIHEHUH 33aHUN C y4€TOM TMOJy4YeHHMs] HOBBIX 3HAHUH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBAX W PEaKIUIX, OIIEHUBATh COOTBETCTBHE MOJYYCHHOTO pe3yJbTaTa 3asBJICHHOW IENH,
YMEHHE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPEJIaracMble B YCIIOBUH 3aIaHHH.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pE3yJIbTAaTOB IO OCBOEHHUIO 0053aTENILHOTO COJIEPIKAHMS,
YCTAHOBIICHHOTO JaHHOW (exepanpbHOW pabodeld mporpaMMoOM, BBIICISIFOT: OCBOCHHEIC



o0y4aroIMMUCST Hay4yHbIC 3HAaHUS, YMEHUS M CIOCOObI JeicTBuH, cnenuduueckue A
OpeIMETHOW 00sacTH «XUMUS», BUIBl JAEITEILHOCTH MO TOJXYYEHHIO HOBOTO 3HAHHUS, €ro
UHTEPIpETaLNH, TPeoOPa30BAHUIO U IPUMEHEHHUIO B PA3IMYHBIX YUCOHBIX U HOBBIX CHTYalLlUsX.

K konny oOydenus B 8 kiacce mpeaMeTHbIE pe3yibTaThl HA 0Aa30BOM YPOBHE JOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATHMN: aTOM, MOJIEKYJd, XUMHUYECKUAN
DJIEMEHT, IPOCTOE BEILECTBO, CIIO)KHOE BELIECTBO, CMeCh (OJHOPOAHAsA U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAs M MOJIEKYJISIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas MO XUMHYECKOTO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM O00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHLATEIIEHOCTh, CTEIICHh OKUCIICHUS, XUMHUYECKas peaKIys, Kiaccudukanus
peaxkuuii: peakluy COeIMHEHUS, PEaKIIUU Pa3JI0KEHUs, peaKIIMM 3aMEIIECHUs], peaKkLiun
0o0MeHa, 9K30- ¥ SHJIOTEPMUYECKHE PEaKIMH, TeIUIOBON 3 (EeKT peakuuu, sApo aToMa,
JJIEKTPOHHBIN CJIOW aToMa, aTOMHas OpOUTaldb, paJuyc aToMa, XUMHYEecKas CBA3b,
NOJIIpHAsl U HEIOJIApHAasl KOBAJIEHTHAsl CBS3b, MOHHAsI CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBast JOJIs BEIECTBA (IIPOLIEHTHAsI KOHIIEHTPALKsl) B pacTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHI U NPUMEHSATH 3TH
MOHSITHS IIPU ONMCAHUM BELLECTB U UX IIPEBPAIICHUI;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJIMKY JUISI COCTaBJI€HHUS (OpMyNn BEIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

OINpEAEATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEAMHEHMSX, CTENEHb
OKHCIICHHSI DJIEMEHTOB B OWHApHBIX COCAMHEHHSX, IMPHHAUICKHOCTh BEUIECTB K
OINpesieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOH CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHUYECKUX COCTUHEHUSX;

packpbiBaTh cMmbIca llepuonnueckoro 3akona J[. M. MenneneeBa: 1eMOHCTpUPOBAThH
NOHMMAHHE TEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHYECKHUX DJIEMEHTOB OT HX
nosioxkeHuss B Ilepumonuyeckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTaIpo;
ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyro ¢opmy Ilepuoanueckoil cucTeMbl
XUMHUYECKHX 3JIEMEHTOB: pa3jiMuaTh MOHATUS «MJIaBHas moArpynmna (A-rpynma)» u
«mmobounas noarpynna (b-rpynma)», Manble W OonblIMEe NEPHOABI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOpble UMeroTcsl B Tabnuue «llepuoanueckas cucreMa XMMHUECKHUX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHM CTPOCHMS aTOMOB
XUMHUYECKHX DJEMEHTOB (COCTaB M 3apsa  sapa, oOllee YHCIO 3JIEKTPOHOB U
pacripeielieHUe UX T10 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHWYECKHE BEIIEeCTBA, XUMHUUECKUE
peakuuu (IO YMUCIY WM COCTAaBY Y4YacTBYIOIIMX B PEAKIUU BEIIECTB, MO TEMJIOBOMY
apdexry);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3IUUHBIX
KJIaCCOB,  TOJTBEp)KJash  ONWCAaHUE TPUMEPAMU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX KAaue€CTBEHHOI'O COCTaBa,
BO3MO>XHOCTH IPOTEKaHUsI XUMUYECKHUX IIPEBPALLICHUN B Pa3IMYHBIX YCIOBUIX;
BBIUHCIISTH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XMMUYECKOT'0 AJIEMEHTa 10 (hopMyJsie COeTMHEHNUs, MaCCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMHUECKON PEaKIINH;



MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITENIbHOCTH — aHAJIU3 U CUHTE3,
cpaBHEHHUE, 0000IICHHE, CHCTEMAaTH3alNI0, KIACCU(UKAIINIO, BBIABICHHE MPUYUHHO-
-CJICICTBEHHBIX CBSI3€M — JUJI1 M3Y4YEHUS CBOMCTB BELIECTB U XMMUYECKUX PEAKLUM,
€CTECTBCHHO-HAyYHBIE  METOJbI  TO3HaHWS  —  HaOImoJeHUe, U3MEpPEHHE,
MOJICIIMPOBAHUE, IKCIIEPUMEHT (pEaJIbHbIN U MBICIICHHBIN );

CIeIOBaTh MpaBWJIaM TIOJB30BAHUS XUMHYECKOW TMMOCYI0M U JabOpaTOpHBIM
o0opyIoBaHHWEM, a TAaKXe IMpaBHJIaM OOpaIleHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIIUSMH T10 BBITIOJIHCHHUIO JIAOOPATOPHBIX XMMHYECKUX OIBITOB MO MOJYYCHHIO
U COOMpaHUIO0 Ta3000pa3HBIX BEMIECTB (BOJOPONA M KHCIOPOJA), MPHUTOTOBICHHUIO
PacTBOPOB € ONPEACIEHHON MacCOBOM J0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
Y NPOBOJIUTh XMMHUYECKUE SKCIIEPUMEHTHI MO PACIiO3HABAHUIO PACTBOPOB ILEIOYEH U
KHCJIOT C TIOMOIIBI0 HHIMKATOPOB (JIakMyc, (heHoadTaIeuH, METHIOPAHXK U JIPYTHUE).

K xonmy oOyuenust B 9 kJjacce mpeIMETHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y O0OYUAIOIIUXCS YMEHHUI:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUUYECKUX MOHSATHUH: XUMHUYECKHH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHHMOH, IIPOCTOE BELLECTBO, CI0XKHOE BELIECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPULATENIBHOCTh, CTENEHb OKHCIICHUS, XMUMHYECKash peaklus, XUMUYEeCcKas
CBsI3b, TEIIOBOM 3(PEKT peakluu, MOJb, MOJSIPHBII 00BEM, PacTBOP, AJNEKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIMTUYECKAs JUCCOLMAIMS, pEaKIuh HOHHOIO OOMEHa,
KaTajau3aTop, XUMHYECKOE paBHOBECHE, OOpaTHMbIC W HEOOpaTUMBIC pEaKIIUH,
OKHCIIUTENbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIMU,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, aJJIOTpomus, amMpOTepHOCTh, XUMHUYECKas CBS3b
(koBajieHTHasi, HMOHHAs, METAJUIMYECKas), KPUCTAUIMYECKass pemeTka, KOppo3us
METaJUIOB, CIUIaBBI, CKOPOCTh XHUMHUYECKON peakluH, MPEeACIbHO JOMyCTHUMAas
koHneHTpauus [1JIK BemnecTna;

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX TOHATUN W MPUMEHSTH ITH
MOHSTHUS MTPU ONMCAHUU BEIIECTB U UX MPEBPAIICHUI;

WCIIOJIH30BaTh XUMHUYECKYI0 CHUMBOJIUKY JUIsl COCTaBJICHHS (OpMYJT BEHIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpENEeNsATh BAJICHTHOCTh U CTENEHb OKUCICHUS XUMHUYECKHX JJEMEHTOB B
COEIMHEHUSX PA3JIMYHOIO COCTaBa, MPUHAMIEKHOCTh BELIECTB K OMNPENEIEHHOMY
KJIACCY COCNMHEHHWH 1o (opMyriam, BUJ XUMHUYECKON CBsI3U (KOBAJICHTHAs, MOHHAs,
METaJUIMuecKasi) B HEOPTaHMYECKUX COCIWHEHUSX, 3aps] HOHAa [0 XHUMHUYECKOU
dbopMmyre, xapakTep Cpelasl B BOJHBIX PACTBOPAX HEOPraHUYECKUX COCTUHEHHM, THII
KPUCTAJUIMYECKOM pEeIETKA KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMbIich [lepuogunyeckoro 3akona JI. 1. MenneneeBa u 1€eMOHCTPUPOBATH
€ro MOHMMAaHHE: OMUCHIBATh M XapaKTepu3oBaTh TabnuuHyo dopmy llepuoanueckoit
CHUCTEMBbl XMUMHUYECKHX OJJIEMEHTOB: pa3jnuvaTh MOHATHS «TJaBHas moxarpymnma (A-
rpymmna)» u «mobounas noxarpymma (b-rpymma)», Mameie u  OOJBIIHE TIEPUOJBI,
COOTHOCUTh O0O3HAUEHUS, KOTOpPhIE HMEIOTCI B TMEPHOAMYECKOW Tabmuie, C
YHCIOBBIMU XapaKTEPUCTHUKAMU CTPOSHUS aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB U
3apsj sapa, o01iee YUCIIo IEKTPOHOB U paclpeeieHne UX 10 3JIEKTPOHHBIM CIIOSIM),
OOBSCHATH OOIIME 3aKOHOMEPHOCTH B W3MEHEHHH CBOMCTB DJJEMEHTOB M HX
COEIMHEHUH B MpEJeNax MajblX MEPUOAOB M TJIABHBIX MOJATPYII ¢ YYETOM CTPOEHUS
UX aTOMOB;



KJIacCU(UIIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA, XUMUYECKHE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUM BEIIECTB, IO TEIIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHUX dJIEMEHTOB);
XapakTepu3oBaTh (ONUCBHIBaTh) OOLIME U cHeuupuyeckue XMMHUYECKHE CBOWCTBA
IPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPXK/Iasl ONMCAHNE IPUMEPAMU MOJIEKYISPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX pEaKLUi;

COCTaBJIATh YPAaBHEHHUS JICKTPOJIUTHUYECKON JUCCOLMUALIMU KUCIIOT, IIEJI0UYEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMEeHa, ypaBHEHHS PEaKLUH,
MOATBEP)KJAIOIUX  CYIIECTBOBAHME TIE€HETUYECKOM CBSA3M MEXIY BEIECTBAMU
pa3IM4YHBIX KJIACCOB;

pPacKpbIBaTh CYHIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUN IOCPEICTBOM
COCTaBJICHUS JEKTPOHHOTO OaJlaHCa ITHX PEaKLuii;

IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBHCHUMOCTH OT HX CTPOCHMSI, BO3MOXHOCTH
IPOTEKaHUsI XMMUUYECKUX MPEBPAILEHUI B pa3IMYHbIX YCIOBUSX;

BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcCChI BEILIECTB, MACCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEMHEHMSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, NPOBOJUTH PacUYEThI 10 YPABHEHUIO XMMHUUYECKOHN peaklny;

coONoaTh MpaBWa IIOJIb30BAHUSI XUMHYECKOW TIOCYJOH U J1TaOOpaTOpPHBIM
o0opyOBaHUEM, a Tak)Ke IpaBHUia OOpaIlEeHUs C BELIECTBAMH B COOTBETCTBUHU C
UHCTPYKLHUSAMH 10 BBIIOJIHEHHUIO JJAOOPATOPHBIX XUMHUYECKHX OIBITOB I10 MOJYYCHHIO
¥ COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aAMMHAKa M YTIIEKHCIIOTO ra3a);

IIPOBOAMTH PEAKLMHM, MOATBEPKAAOIINE KAaYECTBEHHBIN COCTAaB PA3JIMYHBIX BELIECTB:
pacro3HaBaTh ONBITHBIM IyTEM XJOpHI-, OpoMHI-, MOAUA-, KapOoHat-, Qocdar-,
CHIIMKAT-, Cynb(aT-, THIPOKCHUA-MOHBI, KATHOHbBI aMMOHHMS W HWOHBI HM3yYCHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAaX HEOPraHMYECKUX BELIECTB;
IPUMEHSTh OCHOBHBIE ONEpAlUU MBICIUTEIBbHON NEATENIbHOCTH — aHAU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEeHHE, CHUCTEeMAaTU3alUI0, BBIABICHUE MPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Y4YEHMs] CBOMCTB BEIECTB M XMMMUYECKHUX PEAKIMH, €CTECTBEHHO-
HayyHble METOJbl [O3HAHUS — HaONIOJIEHUWEe, W3MEPEHHEe, MOJEINPOBAHUE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE
8 KJIACC

KoanuecTBo 4acoB

Ne HaumenoBaHue pa3jiesioB U JuaekTpoHHbIe (UU(pOBbHIE)
n/n TeM NPOrpaMMbl Bcero Konrpoakunie Hpakruyeckue o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUSA
XuMus — BaxHasi 00J1acTh
11 €CTCCTBO3HAHUS U 5 0 2 bubmuoreka [JOK
NPaKTHYECKOMN IeATEIbHOCTH https://m.edsoo.ru/7f41837c
YyeIoBeKa
19 BemecTBa 1 xuMu4deckue 15 1 0 bu6mmoreka [IOK
peakiuu https://m.edso0.ru/7f41837c
Hroro no paszneny 20
Pa3nen 2. BaxkHeiiune npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Bosnyx. Kucnopoa. [lonsarue 5 0 1 bu6mmoreka [JOK
00 okcuaax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 0 1 bubnuorexa [JOK
U COJISX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubmuoreka [JOK
OCHOBAHUAX https://m.edso0.ru/7f41837¢c
24 OCHOBHBIE KJIaCCBhI 11 1 1 bubnmnoreka [JOK
HEOPTaHMYECKUX COCTMHECHUIA https://m.edsoo.ru/7f41837c
Hroro 1o pasuery 30

Pasnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoOB.
XuMnueckas cBsizb. OKHCIANTENbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN

3.1 [Tepunonnueckuii 3aKoH U

7

0 0

bu6mmoreka [IOK



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

IIepuoanueckas cucrema
XHUMHYECKHX dj1eMeHToB 1. 1.
Mennene-eBa. CTpoeHue
aroma

https://m.edso0.ru/7f41837¢c

XUMHYECKasA CBI3b.

3.2 OKHCIUTEIBHO- 8 bubmorexa LIOK
https://m.edso00.ru/7f41837c
BOCCTAHOBHTCIIbHBIC PCAKIINU
Hroro no pazgeny 15 bubmorexa LIOK
https://m.edso00.ru/7f41837c
bubmuorexa [JOK
Peseparoe Bpems 3 https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB H TeM uugpoBbie
Ne n/m P Konrpoabnsie IIpakruueckue (wipp )
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTshI
pecypchl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
[ToBTOpEeHue U yriaydiieHne 3HaHu| bubnuoreka [IOK
1.1 5 1 0
OCHOBHBIX Pa3JIeNioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX bubnuoreka [IOK
1.2 . 4 0 0
peaKiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHIECKAS JUCCOIHAITHSI. 8 1 1 bubmmoreka [JOK
' XUMHUYECKHE PEaKIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
21 OO011ast XapaKTepUCTHKA XUMHUYECKUX 4 0 1 bubmuoreka [IOK
' anemenToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
22 orewertos Viaapym. Copn et ; 0 o DromorelOKk
' PYHHEL TP https://m.edsoo.ru/7f41a636
COEZIMHEHUs
23 onewertosVAdpymn. Ason qostoprnx 7 1 y  BuomorelOK
' PYHIEL ’ P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
. JIEMEHTOB -Tpynmbl. YT "
. pyn poA https://m.edsoo.ru/7f41a636
KPEMHHUHN ¥ UX COCTUHECHUS
Wroro no pazueny 25

Pazgea 3.

MeTajiibl M HX COeIMHEHHS



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

bubnunoreka LIOK

A I 4
3 Obume cBoiCTBA METAILIOR https://m.edsoo.ru/7f41a636
3.2 Baxueiiime MeTauibl U UX COEIAHEHUS 16 bubmorexa [IOK
' A https://m.edsoo.ru/7f41a636
Wroro no pazueny 20
Paszpnen 4. Xumus u oxkpyxaomas cpeaa
4.1 BertectBa 1 MaTtepualisl B )KU3HUA YEJIOBEKA 3 bubmorexa HOK
' H p https://m.edso00.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpems 3 bubmorexa HOK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
N Kosaun4yecTBo 4acoB Jara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoxa Konrposbusie IIpakrunyeckue oOpa3oBaTe/IbHbIE
n/n Bcero U3YYeHUs
padoThbI padoTbI pecypcbl
1 [Ipenmer xumuu. Ponb xumuu B 1 0 0 bu6mmorexa [IOK
JKW3HM YeoBeka. Tela U BelecTna https://m.edsoo.ru/ff0d210c
5 IlonsaTne o MeToxax Imo3HaHUS B 1 0 0 bu6mmoreka [JOK
XUMUH https://m.edsoo.ru/ff0d227e
[IpaxTuueckas padora Ne 1 «IIpasuia
3 paboThI B 1a00paTOpUN U TIPUEMBI 1 0 1 bu6mmoreka [IOK
oOparieHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Yucrele BemecTBa 1 cMecu. CriocoObl 1 0 0 bu6mmorexa [IOK
pasjiesieHus cMecei https://m.edsoo.ru/ff0d26ca
5 ?}?;I;T;Il?;: iﬁ:f;);ili— rpr/IMepe 1 0 1 Bubmmorexa LIOK
. https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHON COJIN)»
bu6mmorexa [IOK
0 ATOMBI H MOJIEKYIIbI 1 0 0 https://m.eds;f).ru/fdeZaGc
7 XUMHYECKHE DJIEMEHTBI. 3HAKH 1 0 0 bu6mmorexa [IOK
(CMMBOJIBI) XUMHUYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTblie U ClOXKHBIE BEUIECTBA 1 0 0 EES::I;I/?;;IZ;L?ISIffO d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 0 0 bubamorexa IOK
https://m.edsoo.ru/ff0d2d50
10 3aKoH MMOCTOSHCTBA COCTaBa 1 0 0 bu6mmoreka [IOK

BellecTB. XuUMuyeckas popmyia.

https://m.edsoo.ru/ff0d2eae



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

BaneHTHOCTH aTOMOB XMMHYCCKHUX

3JIEMEHTOB
11 OTtHocCuTENbHAS aTOMHAs Macca. bubnmoreka [JOK
OTHOcCUTENbHAS MOJICKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast JoJIs1 XUMHYECKOTO bu6mmoreka [IOK
3JIEMEHTA B COEIMHCHUU https://m.edsoo.ru/ff0d350c
13 KommuaectBo BemectBa. Mok, bu6mmoreka [IOK
ModsipHast Mmacca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBIICHUS. bu6mmoreka [IOK
XUMHYecKasi peaKius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs NIPOTEKaHUS bubnnoreka [JOK
XUMHAYECKHX PEaKIHii https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuorexa [JOK
XUMHYECKUE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
BerancneHuss Komm4ecTBa, Macchl
17 BEILIECTBA 10 YPABHEHUAM Brbmiorexa LIOK
. https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PEaAKIIHA
Knaccudukanms XuMuaeckux
18 peaKI_II/IIgI) (Co:I[I/IHeHI/ISI pa3noxKeHus bubmorexa HOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4EHBIN-
19 SHUUKJIONETUCT. O6og;16HHe u Bu6miorexa LIOK
. https://m.edsoo.ru/ff0d40c4
CUCTeMAaTH3alus 3HAHHHA
20 KonTponbnas padora Nel mo teme bubnnorexka [JOK
«BeriecTBa 1 XUMUYECKUE PEAKITUI https://m.edsoo.ru/ff0d4290
Bo3nyx — cmecsk razos. Cocras BuGmiorexa LIOK
21 Bo3ayxa. Kucinopom — snemMeHT u

npoctoe BemecTBo. O30H

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

duznueckre 1 XUMUYECKHE CBOMCTBA

22 KHCJIOpoJia (peaKIuy OKUCICHUS Bu6mnorexa LIOK
’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumaax
CriocoOslI MOTydeHuUsT KHCIIOpOo/ia B
23 nabopaTtopuu ZIqHPOMLIHJHeHF;{(iTH. bubmorexa LIOK
https://m.edsoo.ru/ff0d497a
IIpumeHeHune kucnopoaa
TennoBoi 3 PeKT XUMUIECKOM
24 peaKkIuu, MOHATHE O bu6mmoreka [IOK
TEPMOXMMHUYECKOM YpPaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
Y DHJIOTEPMUYCCKUX PEAKITUIX
TorumBo (HedTh, yroiab U METaH).
25 3arpﬂ3H61§He(11;03’z[yy§(a CIIOCOOBI iro bubmmorexa [IOK
’ https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
[IpakTuueckas padbora Ne 3 mo Teme
26 «l?lonyquI/Ie U Ic)061/1paHI/Ie bubmorexa IOK
. https://m.edsoo.ru/ff0d4ae2
KHCIIOpO/1a, U3YUEHUE er0 CBOUCTBY»
97 Bonopon — anemeHT u npocroe bubnnoreka [JOK
BeniecTBo. Haxoxaenue B mpupojie https://m.edsoo.ru/ff0d4dd0
28 du3nyecKre 1 XMMUYECKHEe CBOMCTBA bu6mmoreka [IOK
Bosopoza. [IpuMeHeHne Boiopoaa https://m.edsoo.ru/ff0d4dd0
29 [TonsiTHE O KUCIOTAX U COJAX Bu6miorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TTOTy4eHHsT BOAOPO/Ia B bubnmuorexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTrueckas padota Ne 4 o Teme
31 «lPlonyquHe u I():061/1paH1/Ie BOJIOpOA bubmmorexa LIOK
y ’ https://m.edsoo.ru/ff0d4f42
W3YyUYEHHE €r0 CBOHCTBY
32 MounsipHbiii 00BEM Ta30B. 3aKOH bubnmoreka [JOK



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
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https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
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ABorajpo https://m.edsoo.ru/ff0d542e
Boruncnenus o6bpéma, KoauuecTBa
33 BEIIIECTBA ra3a Mo ero U3BECTHOMY Bu6mnorexa LIOK
. https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIN 00BEMY
Boruncnenus 005EMOB ra3oB 1o
34 YpaBHEHHUIO PEaKIIMH Ha OCHOBE bubmmorexa LIOK
. . https://m.edsoo.ru/ff0d5708
3aKO0Ha 00BEMHBIX OTHOILIEHUH T'a30B
35 dusnvecKkrue 1 XUMUYECKHE CBOMCTBA bubmuorexa [JOK
BO/IbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuid. [lonsitue 06 bubnuorexa [JOK
MHJIUKATOpax https://m.edso0.ru/ff0d59e2
Boga kak pactBopuTtens.
37 Hacrimennnle 1 HeHachIIeHHbBIE bu6mmoreka [IOK
pacTtBOpbl. MaccoBast 10J1s1 BeIeCTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[TpakTruyeckas padora Ne 5 o Teme
38 «IIpurorosiieHHE PaCTBOPOB C bubnuoreka [IOK
OTIpeIeIEHHONW MacCOBOM J0el https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonrtponsHast pabora Ne2 o reme bubmuorexa [IOK
«Kucnopoa. Bogopon. Bona» https://m.edsoo.ru/ff0d6342
40 OKcupl: cOCTaB, KJIacCUu(UKAI, bu6mmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
ITonydyenue U XMMHAYECKUE CBOMCTBA
41 KI:CJ'IY(:FCHBI: OCHOBHIj)((: u S Bu6miorexa LIOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEpPHBIX OKCHJIOB
42 OcHoBaHHUs: COCTaB, KJIacCU(UKAIIHS, bubnmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca

[TonydyeHune u XuMHUYECKHE CBOMCTBA

bubmuoreka [JOK

43 OCHOBaHHIA https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccudukaus, bubmuorexa [JOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [TonydyeHue 1 XuMHYECKHUE CBOIMCTBA bubmuorexa [JOK
KUCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenuue): HOMEHKIATypa,
46 cnocof(SLII) nIz)nyq)eHHﬂ XI/IMI/I‘IZ(I:)KI/IG bubmmoreia LIOK
. ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[IpaxTuueckas padora Ne 6. Pemenue
47 AKCIICPUMEHTAIIbHBIX 33724 110 TEME bubnuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPTaHUUECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN»
I'eHeTnueckast CBI3b MEX,
48 KJ1accaMu HeopraHqucxniy Brbmiorexa LIOK
B https://m.edso0.ru/00ad9a50
COCTMHEHU I
49 O06o001IeHre U cCUCTEMaTU3 M bubmuorexa [JOK
3HAHHUN https://m.edsoo.ru/00ad9cb2
Kontponbnas padota Ne3 no teme
50 "OCHgBHBIe KJ'II;CCBI HEOPraHUYECKUX bubmorexa IOK
o https://m.edsoo.ru/00ad9ela
COEIMHEHUI
[TepBbie MOMBITKH KIacCUpUKAITIT
51 XI/II\I/)[I/IIIeCKI/IX 3JIEMEHTOB. ?IOHﬂITIHe 0 bubmmorexa LIOK
https://m.edsoo.ru/00ad9ffa
Tpymmnax CXOJHBIX SJIEMEHTOB
[Tepuonnuueckuii 3aKOH U
59 [Iepnonnueckas cucrema bubnnorexka [JOK

XUMHYECKUX dj1emMeHToB /I, 1.
Menpgeneena

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



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
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bubmuoreka [JOK

>3 Heprozsi, rpymrsl, MO py IS https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnmoreka [JOK
saep. U3ororsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX o6onoquu BuGmorexa LOK
55 aToMoB 3JieMeHTOB [lepuoandeckoit
https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. Menaeneera
XapaKTepucTUKa XUMHUYECKOTO
56 3JIEMEHTA TI0 ero MOJIO0KESHUIO B bubmuorexa [JOK
Iepuonuueckoii cucreme 1. . https://m.edso0.ru/00ada824
Menneneesa
3nauenue llepuonnueckoro 3akoHa
57 JUISL pa3BUTHUsI HAYKU U IIPAKTUKU. []. bubnnoreka [JOK
W. MenneneeB — y4€HbIi, eaaror u https://m.edso0.ru/00ada96e
rpaxaaHuH
58 DNEeKTPOOTPHUIIATEITLHOCTh ATOMOB bubnuoteka [JOK
XHMHYECKHX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNonnas xumuyeckas CBs3b Bubmiorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBaneHnTHas nosnsipHast XUMHYECKas bubmuorexa [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHas1 HEMOsIpHAs bubnnorexka [JOK
XHMHYECKasl CBS3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 Creneth OkiCIeHs https://m.edsoo.ru/00adae28
63 OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE bubnmoreka [JOK
peakiuuu https://m.edsoo.ru/00adb076
64 OKUCIUTEIN U BOCCTAHOBUTEIH bu6mmoreka [IOK
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https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076

https://m.edso0.ru/00adb076

KontponbHas padota Ne4 o reme

bubmuoreka [JOK

65 :}S;i (;eHHe atoma. Ximireckas 1 https://m.edsoo.ru/00adb486
66 PesepBubIil ypok. O600111IeHIE 1 1 bubmuorexa [JOK
CHCTEMATHU3ALINAS 3HAHUI https://m.edso0.ru/00adb33c
67 PezepBHblit ypok. O600meHne u 1 bubnnorexa [JOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00ad9ch?2
68 PezepHblit ypok. O6o0meHue u 1 bubnnorexa [HOK
CHCTEMAaTH3AIMs 3HAHHUH https://m.edsoo.ru/ff0d61c6
OBILEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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9 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne JlaTa
Tema ypoxa Konrposbusie  IIpakrnyeckue oOpa3oBaTe/IbHbIE
n/n Bcero H3yYeHUs
padoThbI padoThbI pecypcbl
[Tepuonuueckuii 3aKoH.
[Tepuonuueckas cuctema bu6mmorexa [IOK
1 1 0 0 05.09.2024
XUMHUECKHX d1eMeHToB 1. 1. https://m.edsoo.ru/00adb59e
Menneneena
2 32222;): gﬁifi&fﬁ:;::fm 1 0 0 05.00.2024  Prommorexa LIOK
. R https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB
3 Krnaccudukanus 1 HOMEHKIATypa 1 0 0 12.09 2024 bubnuorexa [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Bunn xumuueckoit CBﬂ?I/I W TUIEI 1 0 0 12.09.2024 bu6mmorexa [IOK
KPUCTAJUTMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtponsHast padora Nel no reme
5 «HOBTf)peHI/Ie U yriiyolieHue 1 1 0 19.09.2024
3HAHUN OCHOBHBIX Pa3eNioB Kypca
8 Kitacca»
6 Kﬂafcjg iKaH:I iﬁﬁ:ﬁiecm 1 0 0 10.00.2024  Dromuorexa LIOK
beakh O pas R https://m.edsoo.ru/00adbch0
MpU3HAKaM
7 H;TTI:II: (;[21;21;:1?: ffﬂiifﬁf 1 0 0 26.09.2024 ~ Dronmorexa LOK
DCAKHIH. R https://m.edsoo.ru/00adbe9a
Y TETePOTCHHBIX PEaKIUIX
TlousTe 0 XUMHYECKOM
buo OK
8 paBHOBecuH. DaKTOPHI, BIUSIONTNE 1 0 0 26.09.2024 nomotexa 11

Ha CKOPOCTh XUMUYECKON PEeaKINU

https://m.edso0.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
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1 MOJIOKCHUEC XUMHNYCCKOT'O

paBHOBECHS
OxucIuTEeNnHHO- bubnmoreka [JOK
9 03.10.2024
BOCCTaHOBHTEIILHBIC PEAKIINU https://m.edsoo.ru/00adcade
10 Tﬁsz H;; e;;p(c);iﬁ:: I;IOZIJIa6LIe 03.10.2024  DrOmorera LOK
AHCCOTHATIIHL. o https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
. bu6mmoreka [JOK
11 Honnble ypaBHEHUS peakiuii 10.10.2024 https://m.eds0o.ru/00add448
XHUMHUYECKUE CBOMCTBA KUCIOT U
12 OCHOBaHHH B CBETE MPEACTABICHHI 10.10.2024 bu6mmoreka [IOK
00 DIEKTPOIUTUYECKOM o https://m.edso0o.ru/00add5d8
JMCCOIIMAITUH
X . .
13 c IZM: queKI/cI:eaC Boel/I CTI";ao((:SOHeH ’ 17.10.2024 bubmmoreia LIOK
BETE I TaBJICHUH 10.
peACTan B https://m.edsoo.ru/00add8b2
ANEKTPOIUTUICCKON TUCCOITUAITIT
. bubmmorexa LIOK
14 [TonsTHe 0 TUIpOIU3E Coneit 17.10.2024 httos://m.edso0.ru/00add9d4
O06o001IeHre U CUCTEMATU3AIIHS bubnuoteka [JOK
15 3HAHUI 24.10.2024 https://m.edsoo.ru/00addd12
IT ol.
16 «I?:;Telf{:leecjljjniailol\jziianbHLIX 24.10.2024 bubmmorexa LIOK
P o https://m.edso0.ru/00addbfa
3a1a9»
KonrtponsHas pabora Ne2 o reme
«ONEKTPOTUTHYECKAS bubnuorexa [JOK
17 07.11.2024
nucconmanys. XUMUYeCcKue https://m.edsoo.ru/00addecO
pEaKIfu B pacTBOpaxX»
18 OO01mmas xapakTepucTHKa 07.11.2024  bubGmuoteka [JOK
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rajJJoreHoB. XMMHYECKUE CBOUCTBA
Ha NMpUMepe XJjiopa

https://m.edsoo.ru/00addfe2

XinopoBogopoa. ColisiHast KUCTIOTA,

bubmuorexa [JOK
1 i 14.11.2024
9 XUMHYECKHUE CBOMCTBA, MOJIyUCHUE, 0 https://m.edso0.ru/00ade104
MIPUMCHECHUE
. HpaKTIl/I_;leCKa}I pabota Ne 2u o 4112004 BuGnorexa LIOK
teme «[lonydyeHue coNsHOM A1
" . https://m.edsoo.ru/00ade348
KHCIIOTHI, H3y4YCHHE €€ CBOMCTRBY
’ Beruunciienus mo ypa]iHeHHHM V111200 BuGmiorexa LIOK
XUMHAYECKUX PEaKIUi, €CITU OJHH A1
PeAIIL, A https://m.edsoo.ru/00ade488
U3 PEarcHTOB JIaH B U30bITKE
99 OO01mmas xapakTepucTHKa 91.11.2024 bubmmoreka [JOK
anemMeHToB VIA-rpymnisl https://m.edsoo.ru/00ade64a
AnnoTtponHble MOIU(pUKALIUN
93 CEpBHI. Hax031<neHHe Cephl U €€ 28.11.2024 bubnuoteka [JOK
COCIMHEHUH B IPUPO/IC. https://m.edsoo.ru/00ade64a
XHWMHYECKUE CBOMCTBA CEPBI
C
| Somon o iz B LOK
y o https://m.edsoo.ru/00ade802
CBOWCTBa
25 gﬁcﬁflﬂ Ifzpbplf iﬁf I;I;CHOT& 05.12.2004 DHomorexa LOK
3V eeie eeie o https://m.edsoo.ru/00adea28
CBOWCTBa, MPUMEHEHUE
XUMHUYECKUE PEaKIINH, JSKAIIHE B
OCHOBE MIPOMBIIIUIEHHOTO criocoba
b K
26 MOJIYYEHUsI CEPHOU KUCIOTHI. 05.12.2024 Homorexa LO

XUMHUYECKOE 3arpsA3HEHUE
OKpY>Karollen cpeibl

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

Brruncienue MmaccoBoU 10U

bu6mmoreka [IOK

21 BBIXO0J1a ITPOYKTA PEAKIMU 12.12.2024 https://m.edsoo.ru/00adec8a
OO01as xapakTepucTHKa
anemMeHToB VA-Tpynmsl. A30T,
28 pacrpocTpaHeHue B MPUPOJIC 12.12.2024 bubmmorexa LIOK
’ https://m.edsoo.ru/00adeea6
(busznuecKkrue 1 XuMUYEeCKHe
CBOICTBA
AMMuak, ero ¢puznueckue u
29 XMMHUYECKHE CBOICTBA, MOJIyYEeHUE 19.12.2024 Bubmiorexa LIOK
’ https://m.edsoo.ru/00adf004
Y IPUMEHEHUE
[IpakTuueckas padota Ne 3 o
30 Tell)we «Honyqelfne aMMHaKa 19.12.2024 Bubnuorexa LIOK
. ’ https://m.edsoo.ru/00adf180
W3Y4YEHHE ero CBOMCTBY
A30THas KucioTa, e€ pusnueckue bubnnorexka [JOK
31 U XMMHUUYECKUE CBOMCTBA 26.12.2024 https://m.edso00.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN
aMMOHHS B KauecTBe
MUHEPATIBHBIX YI0OpEHUH. bubnnoreka [JOK
32 XHUMHYECKOE 3arpsA3HEHNE 26.12.2024 https://m.edsoo.ru/00adf518
OKpY>KaloIleu cpeibl
COCTMHEHHUSMH a30Ta
docdop. Oxcun dhochopa (V) u
dbocdopnas kucnorta, puznyeckue bubnuorexa [JOK
33 1 XUMHUYECKUE CBOMCTBA, 09.01.2025 https://m.edsoo.ru/00adf68a
MOJTyYeHUE
34 Hcnonb3oBanue GocaToB B 09.01.2025 bubnuoreka [IOK

KauCeCTBC MUHCPAJIbHBIX

https://m.edso0.ru/00adfc20
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ynoOpeHuid. 3arps3HeHUE
MIPUPOTHOM cpenbl hochaTaMu

Yraepon, pacripocTpaHEHHE B

bubmuorexa [JOK
16.01.202
3 MPHPOAE, (bmnqicme 1 6.01.2025 https://m.edso0.ru/00adfd9c
XUMHUYECKHE CBOMCTBA
Oxkcupl yriaepoja, ux puznyeckue
% Drosonmiccxne npodrens 6012025 BnGmorera LOK
P ’ o https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepo/ia
(V)
N bubmuorexa [JOK
37 VYronbHas KUCI0Ta U €€ COTu 23.01.2025 httos://m.eds00.ru/00ae006¢
[IpakTuueckas padorta Ne 4 o
38 teMe "lloydeHue yriekucioro 23.01.2025 bubnuoreka [IOK
ra3a. KauecTBeHHas peakius Ha https://m.edso0.ru/00ae027e
kapOoHaT-uoH"
39 Hefaiojj qas;: I;Ie HOTLZTKZi 30.01.2025 Promorexa HOK
P ec cree © R https://m.edsoo.ru/00ae054e
COEIMHEHUSIX yIiIepo/ia
bu6mmoreka [IOK
4 K i .01.202
0 DEMHHI H €10 COCAHHEHHA 30.01.2025 https://m.edso0.ru/00ae080a
ITpakTuyeckas paGora Ne 5.
Pemenue skcnepuMeHTaIbHBIX bubnmnoreka [JOK
41 06.02.2025
3aja4 1o TeMe «Bakueitnme https://m.edsoo.ru/00ae0bf2
HEMETAJIIBI U MX COCTMHEHUS
KonrtponsHast pabora Ne3 o reme
42 «BaxxHelnme HeMeTaIbl ¥ UX 06.02.2025 Bu6miorexa LIOK

COCONHCHUA»

https://m.edso0.ru/00ae0e18
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OOm1ast xapaKTepUCTHKA
XUMHYECKHUX JIEMEHTOB —

MeTajI0B. MeTaindueckas CBsI3b 1 bu6mmoreka [IOK
43 13.02.2025
MeTa/uIn4YecKas KpUCTaInyecKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckue CBOMCTBA
METaJIJIOB
XHWMHYECKHE CBOMCTBA METAILIIOB.
. bu6mmoreka [IOK
44 aﬂeKTpOXthquCKHH pan 13.02.2025 https://m.eds0o.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OO6m1re cocoObl MOTyYSHHS
. MetayuioB. CruiaBel. Beraucienus 70092095 BuGmiorexa LIOK
HO YDABHEHIIM XHMmeciuLx R https://m.edsoo.ru/00ae1156
peaKkIui, €clii OJIMH U3 PearcHTOB
COJIEPKUT MPUMECH
bu6mmoreka [IOK
4 I1 20.02.202
6 OHFTHE © KOpPO3HH METAILIOB 0.02.2025 https://m.edso00.ru/00ael1278
bu6nmoreka [JOK
47 27.02.202
Ilenotmie MeTatb: 02.2025 https://m.edsoo.ru/00ae14b2
Okcuabl ¥ THAPOKCUBI HATPUS U bubnmnoreka [JOK
48 Kautust 21.02.2025 https://m.edsoo.ru/00ae14b2
[IlenouyHO3EMENBHBIE METAILITBI — bubnmuorexa [JOK
4 .03.202
o KaJIbIUHA U MarHui 06.03.2025 https://m.edso0.ru/00ae15e8
bubmuorexa [JOK
B i .03.202
50 KHENINE COeTUHEHNS KAJIbIIAA 06.03.2025 https://m.edso0.ru/00ae15e8
51 0606HvleHI/Ie U CUCTEMATHU3AIHS 13.03.2025
3HaHUI
59 JKECTKOCTH BOIBI U CIIOCOOEI €€ 13.03.2025 bu6mmoreka [IOK

yCTpaHEHUs

https://m.edso0.ru/00ae1886
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[Ipaktuyeckas padora Ne 6 1o

bubmuorexa [JOK

53 T?Me }KCCTKOC"TI) BOJIbI I METOBI 20.03.2025 https://m.eds0o.ru/00aeLae8
e€ ycTpaHeHus
bubmuorexa [JOK
4 i 20.03.202
> AdtromiHil 0.03.2025 https://m.edsoo.ru/00aelc64
AMdoTepHbIE CBOMCTBA OKCHIA U bubmuorexa [JOK
55 03.04.2025
THIPOKCH/IA https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
>0 AKeneso 03.04.2025 https://m.edsoo.ru/00ae1d86
Okcupl, THIPOKCUIBI U COJTH bubnuorexa [JOK
57 10.04.2025
xenesa (1) u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O606HuleHI/Ie A CUCTEMATU3ALMs 10.04.2025
3HAHUU
[IpakTuueckas padorta Ne 7.
Pemenue skcnepuMeHTaIbHBIX bubnnoreka [JOK
59 17.04.2025
3a1a4 1o teme «BaxHeine https://m.edsoo0.ru/00ae3de8
METaJIJIbl U UX COeTMHEHUS»
Beruncnenus mo ypaBHEHUSAM
XUMHUYECKHUX PEAKIIHA, €CIIH OJIHH
50 W3 PEareHTOoB JIaH B U30BITKE WU 17.04.2025 bubnmoreka [JOK
COJZIEPKUT pUMecH. Beruucienus https://m.edsoo.ru/00ae1750
MacCOBOM JOJH BBIX0OJa MPOIYKTA
peakuuu
61 0606HvleHI/Ie U CUCTEMATHU3AIHS 94.04.2025
3HAHUU
KonTponbnas padora Ne4 o teme
62 «BaxuHenme MeTauIbl U UX 24.04.2025

COCAUHCHUA»
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BemwectBa u marepuassl B

bubmuoreka [JOK

1 .05.202

63 IMOBCETHEBHOM KU3HU YEJIOBEKA 08.05.2025 https://m.edso0.ru/00ae3f50
XHUMHYECKOE 3arps3HEHNE bubmuorexa [IOK

64 1 08.05.2025
OKpYKaIolIeH cpeJibl https://m.edsoo.ru/00ae4270
Posnb xumum B perieHuu bubmuorexa [JOK

65 1 15.05.2025
HKOJIOTHYECKUX MPOOIEM https://m.edsoo.ru/00ae4270
P % .

o €3EPBHBIN YPOK O606£1IeHI/Ie " . 5 05 2075 Butmorexa LOK
CHCTCMATH3AIIIA SHAHHIH TT0 TEME R https://m.edso0.ru/00ae0d0a
«Hemetamisl»

P % .
67 cﬁﬁiﬁiip 1(4);( 3(13:1?2;1 Egiee;e 1 22052005 Duomorexa LIOK
1 R https://m.edsoo.ru/00adb33c
«MeTanibsl»
O s I 22052005 Dubmorera LIOK
HCTEMATH3alN 3HAaHUH 3a K .05.
8 yp https://m.edso0.ru/00ad9cb2
KJjacca
OBILIEE KOJIMYECTBO HACOB I10 68

I[TPOTPAMME
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YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
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