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INOACHUTEJIBHASA 3AIINCKA

[TporpammMa o XMMHUK Ha YpOBHE OCHOBHOTO 00IIer0 00pa3oBaHus COCTaBJIEHA HA OCHOBE
TpeOOBaHUIl K pe3yiabTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeNbHOH MPOrpaMMbl OCHOBHOIO
obmero oOpaszoBanus, npenctaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (enepaabHON
paboueii mporpaMmbl BOCIIUTAHUS U C YUETOM KOHUEMNIMH MpernojaBaHus y4eOHOTo IpeaMera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit enepannu.

[IporpaMmma 1o xuMHuM Ja€T MpEACTaBIEHUE O LENsIX, O0IIeld cTpareruu OOydeHHs,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH y4eOHOrOo NpPEAMETa, YCTaHABIHUBACT
o0s3aTenbHOE PEIMETHOE COoepKaHue, MpeaIycMaTpUBaeT paclpeiesieHue ero mo Kiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IPOrpaMMbl [0 XUMHUH, ONIPEAEISAET KOJIUUECTBEHHbBIE
M KayeCTBEHHBIE XapaKTEPUCTUKH COACPKAHUS, PEKOMEHIYEMYIO IOCJIEI0BATEIBHOCTh
U3YYEHUS XUMHUHU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3€H, JIOTUKH y4eOHOTO
mpolecca, BO3PacTHBIX 0COOCHHOCTEH 00yUaroluXCcsl, ONpeAesieT BO3MOXKHOCTU MpeaMeTa AJis
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeNIbHOM MpOrpaMMbl Ha
YpOBHE OCHOBHOTO OOIIIer0 00pa30BaHUs, a TaKKe TpeOOBaHUM K pe3yabTaTaM 0O0yUeHHs] XUMUU
Ha YpOBHE L€Jeil u3ydyeHHs NpeaMeTa U OCHOBHBIX BHJOB yu€OHO-IIO3HABATEIbHOU
JESTEIIbHOCTH 00YYaroIIerocs o OCBOCHUIO Y4EOHOTO COJIepKaHusl.

3HaHME XUMUH CIIY’)KUT OCHOBOM i1 (POpMHPOBAHUS MUPOBO33pEHUS 00y4aroLerocs, ero
MPEJICTAaBICHUI O MaTePUAIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
NPECTABICHUS O B3aMMOIIPEBPAIICHUSAX YHEPTUU U 00 SBOJIIOLUHU BEHIECTB B MPUPOJIE, O ITYTSIX
pelieHuss riI00albHBIX MPOOJIEM YCTOWYMBOTO pPAa3BUTHS YEIIOBEYECTBA — CHIPHEBOIA,
HHEPTEeTUYECKOM, MUILEBON U KOJIOTUIECKON 0€301MacHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

N3yyenue xumuu:

CIOCOOCTBYET peanu3alil BO3MOXHOCTEH JJis caMmMopa3BUTUS U (OpPMHUpPOBaHUS
KYJIBTYpPBI JINYHOCTH, €€ 0011el U PYyHKIMOHAIBHOM IPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUICHNUS U TBOPUECKUX CIIOCOOHOCTEN O0yJarommxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITeNbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCJIEIOBATEIbCKUX YMEHUH, HEOOXOOUMBIX KaKk B IIOBCEIHEBHOM JKM3HM, TaK U B
npodeccuoHaIbHOMN e TeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJI/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TAarioM B (JOPMHPOBAHUHU
€CTECTBEHHO--HAyYHON TPAaMOTHOCTH O0yUarOIINXCS;

CHOCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAayYHBIM
3HAHUSAM, K MPUPOJAE, K 4YEIOBEKY, BHOCHT CBOM BKJIaJ B 3KOJOTHYecKoe oOpa3oBaHHE
o0yJaromuxcs.

Jlannble HampaBiieHHs B OOy4YE€HHHM XUMHUHU 00€CIEeYMBAIOTCS CHEU(UKON colepaHus
y4eOHOTO TpeaMeTa, KOTOPBIM SBJISETCS NeJarornyeckd aJanTHPOBAHHBIM OTpaKeHHEM
0a30BOI HAyKW XMMUU Ha OMPEJCIEHHOM dTarie €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHMsS OPUEHTHPOBAH HAa OCBOEHUE
00y4JaroIMMHUCS CUCTEMbI MIEpPBOHAYATIbHBIX MOHATUN XUMUH, OCHOB HEOPraHUYECKOW XMUMHU U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX MIOHATUN OPTraHUYECKOW XUMUH.

CrtpykTypa copep:kaHMsl MPOTpaMMbl MO XMUMHHU C(HOpPMHUpPOBaHA HA OCHOBE CHCTEMHOTIO
noaxoja kK eé msydeHuro. CopepiaHHe CKJIAAbIBAETCSI U3 CHUCTEMBI NMOHATHH O XMMHUYECKOM
AJIEMEHTE W BEIIECTBE M CHUCTEMbI TOHATHH O XUMHYECKOW peakiuu. O0e 3TH CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl 10 NPUHILUIY IOCJIEAOBATEIBHOIO Pa3BUTUS 3HAHUN Ha OCHOBE
TEOPETHUYECKUX MPEICTABICHUN PA3HOTO YPOBHSI:

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

— [lepuonnueckoro 3akona /[. 1. MennaeneeBa kak OCHOBHOTO 3aKOHA XUMHUH;

— YUYEHHS O CTPOEHUH aToMa U XMMUYECKOH CBS3H;

— IpEeJCTaBICHUN 00 AIEKTPOTUTUUECKON AUCCOIMAIIMY BELIECTB B pACTBOPaX.



TeopeTnueckue 3HaHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IOJIYYEHHBIX H
OCMBICIICHHBIX (DAKTOB, pPAa3BUBAIOTCS IIOCIENOBAaTEIBHO OT OJHOIO YPOBHA K JIpyromy,
BBINOJIHASL (DYHKIUU OOBACHEHHS] W TMPOTHO3MPOBAHUS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH
IPAaKTUYECKOI0 MPUMEHEHUS U MOJyYEHHS N3y4aeMblX BELIECTB.

OcBoeHue mnporpaMMbl IO XHMMHHU CIOCOOCTBYET (OPMHPOBAHHUIO TIPEACTABICHUS O
XMMHUYECKON COCTaBIIAIOLIEH HaydyHOM KapTUHBl MHpa B JIOTUKE €€ CHUCTEeMHOH NpHpOJBL,
LIEHHOCTHOT'O OTHOILIEHHUS K HAYYHOMY 3HAHUIO U METOJlaM I103HaHus B Hayke. M3ydueHne xummun
IPOMCXOOUT C MPUBJICUEHUEM 3HAHUM M3 paHee M3YYEHHBIX YYEOHBIX IPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «Pusuka. 7 Kjacc.

[Tpy n3yueHnH XMMHUN IPOUCXOJUT (POPMUPOBAHUE 3HAHUM OCHOB XUMHUYECKOM HAyKH Kak
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON AESITEIbHOCTH YEJIOBEKA M KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KyJIbTYpbl. 3afaya y4eOHOIo IpeaMeTa COCTOUT B (OPMHPOBAHUU
CHCTEMBl XUMHUYECKUX 3HAHUH — BaXHEUIHX (DAKTOB, MOHSATHH, 3aKOHOB U TEOPETHUYECKHX
IOJIOKEHUH, JIOCTYNHBIX OOOOIIEHHH MHMPOBO33PEHUYECKOr0 XapakTepa, s3blKa HayKH, B
IPUOOILIEHNHU K HayYHBIM METO/IaM [TO3HAHUS IIPU U3YYEHHUH BEIIECTB U XMMUUYECKUX PEaKLUi, B
(GOopMHpOBaHMM W pPa3BUTUM [103HABATEIbHBIX YMEHMH M MX HIPUMEHEHHH B Y4eOHO-
MIO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKOMN 1EATEIbHOCTH, OCBOEHUH TPaBUil OE30M1aCHOTO
oOpalleHus C Bel[eCTBAMU B IIOBCEIHEBHON KU3HU.

[Ipy W3yd4eHMH XMMHUU Ha YpOBHE OCHOBHOTO O0IIEro oOpa3oBaHUS BaXHOE 3HAUYCHUE
nproOpenu Takue ey, Kak:

— (bopMupoBaHUE WHTEILICKTYATbHO PAa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOpPa30BaHHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY IPHHATUIO PELICHUH, CHOCOOHOW aJanTHpOBaThCA K
OBICTPO MEHSIOLIUMCS YCIOBUSM KU3HU;

— HampaBJIEHHOCTh OOyYEHHUS Ha CHUCTEMaTHYeCKoe MpHOOIIeHHe o0yJaromuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH,  HAy4HbIM  MeETOJaM  IO3HaHUS,
(OopMHPYIOLTMM MOTHUBALIMIO U Pa3BUTHE CIOCOOHOCTEH K XUMUU;

— ofecrnieueHue YCJIOBHMM, CHOCOOCTBYIOUIMX MPHOOPETEHHIO OO0YYalOIIMMHUCA OIbITa
pa3sHOOOpa3HOM JEesATETbHOCTH, MO3HAHHUS M CAaMOIIO3HAHHUS, KIIIOYEBBIX HAaBBIKOB (KIFOUEBBIX
KOMIIETEHII ), IMEIOIINX YHUBEPCAIbHOE 3HAUE€HUE AJIS1 PA3IMYHBIX BUAOB JAESITEIbHOCTH;

— (hopmupoBanue o61mel GyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM
yHuclle YMEHUI OOBSCHATh U OLICHUBATh SIBICHUS OKPY’KAIOLIEro MHUpPA, MCIONb3ys 3HAHUS U
OMBIT, TOJYYEHHBbIE MPH H3YYEHUH XUMMH, NPUMEHATh MX MpH pelleHuH npolieM B
ITOBCETHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— (popMupoBaHue y 00ydaromuxcs T'yMaHUCTUYECKUX OTHOILIEHUH, TOHUMaHUS LIEHHOCTH
XUMHUYECKHX 3HaHWM Ui BBIPAOOTKM SKOJOTMYECKH I€]1eco00pa3HOro MoBeleHus B OBITY U
TPYAOBON NEATENBHOCTH B LENISIX COXPAHEHMS CBOETO 370POBbS M OKPYXarolleW MpUpOJHOU
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHHUIO
Ha OCHOBE YCBOEHHUS OOIIEYeIOBEYECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduis 1 HalPaBJICHHOCTH JajJbHEHUIIero 00yueHHs.

OO61iee yuCiO YacoB, OTBEAEHHBIX I M3yYEHUS XMMHUHU Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBanus, coctaBisieT 136 yacoB: B § knacce — 68 yacoB (2 yaca B Hezieno), B 9 kiacce — 68
yacoB (2 yaca B HEJIEINIO).



COJAEP/KAHUE OBYYEHUA

8 KUIACC
ITepBoHayajbHBIC XHMHYCCKHE NOHATHS

[Ipenmer xumuun. Posib XMMUM B KU3HM 4YEJIOBEKA. XMMHS B CUCTEME HayK. Tema u
BeniectBa. Dusnueckne CBOWCTBAa BEIECTB. ArperaTHoe cocrosHue BemecTB. llonarne o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CiocoObl pa3/ieieHus] CMECei.

ATOMBI M MOJIEKYJBl. XHMHUYECKHE 3JIEMEHThl. CHMBOJIBI XMMHYECKUX DIJIEMEHTOB.
[TpocThie U cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumnueckass (opmyna. BaJeHTHOCTb aTOMOB XUMMUYECKUX 3JEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHas Macca. OTHOCHUTEIbHAsT MOJIEKYJIIpHAast
Macca. MaccoBasi 10J11 XMMHUYECKOIO DJIEMEHTA B COCJMHCHUH.

KomnuectBo BemecrBa. Monb. MonsipHas macca. B3anMoCBsI3b KOJIMYECTBA, MAacChl M
quciIa CTPYKTYPHBIX €MHUI] BelecTBa. Pacu€rsl no GpopmysiaMm XUMHUUECKUX COCTUHEHUH.

O®usnyeckue M XUMHUYECKHUE SIBJICHUS. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpPaHEHMsI MacChl BEIEeCTB. XUMHUYECKUe ypaBHeHUs. Kiaccupukanus XMMHUYECKUX peakuuit
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOW MOCYIOH, MpaBWIaMUd Pa0OTHI B J1a0OpaTopuu M NMpUEMaMU
oOpareHus ¢ 1a0opaTOpHbIM O0OpPYIOBAHUEM, M3YYE€HUE M ONHUCAHUE (PU3MUECKUX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOM0JeHNe (PU3NIECKUX (TUTaBJICHNE BOCKA, TasTHUE JIbAA,
pacTupaHue caxapa B CTyIKe, KUIIEHUE U KOHJIEHCALlUsl BOJbI) 1 XUMHUECKUX (TOpEeHUE CBEYH,
IIPOKAJIMBaHUE MEJHOM MPOBOJIOKH, B3aUMOJECICTBHE Mea ¢ KUCIOTOM) ABIEHU, Ha0It01eHue
U ONHKCaHWE TPU3HAKOB MPOTEKAHUS XUMHUYECKHX peakiuil (pas3jokeHwe caxapa,
B3aMMOJICICTBHE CEPHON KHMCIIOTHI C XJIOpHUIOM Oapusi, pasioxkeHnue rugpokcuaa meau (1) npu
HarpeBaHUH, B3auMoJeicTBue sxenesa ¢ pactBopoM coiau meau (), m3ydenme crnoco6oB
paszieneHnus cMeceil: C TOMOIIbI0 MarHuTa, (UIbTPOBAHUE, BBIAPUBAHHUE, JUCTHIUISALINS,
xpomarorpadus, NpOBEIECHHE OYUCTKH TOBapeHHONW CoiM, HaONIOJEeHHe W OINHCaHHe
pe3y/bTaToOB MPOBENEHUS OIbITa, WLIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUS MAacChl, CO3/JaHUE
MoJiesielt MOJIEKYI (IIapOCTEPIKHEBBIX ).

BaxHeililue npeacraBuTe/ M HEOPraHMYeCKMX BellecTB

Boznyx — cmechk razos. CocraB Bo3nyxa. Kuciopoa — 32JIeMEHT M NPOCTOE BELIECTBO.
Haxoxnaenue kucinopona B npupoje, Gpu3nyeckue U XMMUUYECKHEe CBOWCTBA (peakluy TOPEHUs).
Oxcunpl. Ilpumenenne kucinopoga. CrocoObl TOJTy4eHHUs KHCIOpoJa B JIabOpaTopuu U
pOMBINIIEHHOCTH. KpyroBopoT kuciopoaa B mpupoje. O30H — alloTporHas MOAM(PUKAIUS
KHCIIOpO/Ia.

TemoBoil 3dexT XuMHYECKONW peakIUH, TEePMOXMMHMUYECKHE YypaBHEHUS, 3K30- H
OHIOTEPMUYECKUE peakUMU. TomaMBO: yroib M MeTaH. 3arps3HEHUE BO3/yXa, YCUJIICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHrne 030HOBOTO CIIOSI.

Bonopon — »nemeHT M mpocroe BemecTBo. HaxokaeHue BoxopoAa B IPUPOJE,
buznyeckrue 1 XuMHUYeCKHe CBOMCTBA, IPUMEHEHHE, CIIOCOObI oydeHus. KucioTsl u comnu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUUECKUM YpaBHEHUSIM.

®usnueckue cBoiicTBa BOAbl. Boxa kak pactBopurens. PactBopbl. Hacelmennsie u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BewiecTB B BojAe. MaccoBas 10l BELIECTBA B
pacTBope. XHUMHUECKHE CBOMCTBA BOoAbl. OcHOBaHMs. Ponp pacTBOpoOB B NMPHUPOJE M B KU3HU
yenoBeka. KpyroBopor Boabl B mpupoje. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa M OYMCTKA
IIPUPOJHBIX BOJ.

Knaccugukamus Heopranmueckux coenuHeHuil. Oxcunpl. Knaccupukanus OKcHIOB:
coyieoOpa3yroriue (OCHOBHBIE, KUCTOTHBIC, aM(OTEpHBIC) U HecosieoOpaszyromue. HomenknaTypa
OKCHUJ0B. PU3NUYECKHE U XUMUYECKHAE CBOMCTBA OKCUAOB. IlonyyeHue okcuaos.



OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIE OCHOBAHUS.
Homenkiatypa ocHoBaHuid. Pu3nuecKMe M XUMHUYECKHE CBOWCTBa OcHOBaHWMU. [lomyuenue
OCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenkinarypa xucinot. @usndeckiue 1 XUMHYECKUE
cBoycTBa KUCHOT. Panx akrusHoctu metaiioB H. H. bekerosa. [lonydenue kucior.

Conu. Homenkiarypa coneil. @uzndeckre U XMMUYECKUE cBOWCTBa cosie. [lomydenue
COJIEH.

I'eneTnueckast CBA3b MEXKy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeiesieHue COJepKaHusl KUCIOopoJia B BO3yXe, MOIydeHue, cooupaHue,
pacno3HaBaHUE W HU3YyYEHHUE CBOMCTB KHCIOPOJA, HAOIIOJEHUE B3aMMOJICHCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W INpEKpallleHusi ropeHus (Ioxkapa), 03HaKOMJICHHE C
oOpa3lilaMi OKCHIOB M OINUCAaHHE WX CBOWCTB, TOJydYeHHE, COOMpAaHWE, PACIIO3HABAHHE U
U3ydeHHEe CBOMCTB BOjopona (TopeHue), B3amMmojeicTBHe Bogopoma ¢ okcuaom wmemu (1)
(BO3MOXHO HCTIOJB30BaHUE BUICOMATEPUATIOB), HAOIIOACHIE 00pa3IOB BEIIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHue OCOOCHHOCTEW pPACTBOPEHUS BEIIECTB C PA3IMYHONW PACTBOPHUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM JOJE€H pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICICTBHE BOABI C MeTalulaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), WCCIICOBAHUE OOPA3I[OB HEOPTAHMUYECKUX BEHIECTB PAa3IMYHBIX KJIACCOB,
HAOJIO/IEHUE M3MEHEHUS OKPAaCKH WHAMKATOPOB B pPAcTBOpax KHCIOT M UIeNoued, U3ydeHHe
B3aumojeiicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peakuuii HeWTpaiau3alud, IOJIyYeHHE HEpPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOTO
MeTajuia IpyruM U3 pacTBOpa COJIU, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «Baxxuenme
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiementos /[, U.
MenpeneeBa. CtpoeHne aToMOB. XMMH4YeCKas CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakiun

[lepBple TOMBITKA KIACCU(PUKALNUKM XUMHUECKUX dieMeHToB. [loHsTHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEIOYHO3EMETbHBIE METAIIIBI, TAJTOTEHbI, HHEPTHBIE Ta3bl).
DNeMEeHTHI, KOTOpbIe 00pa3ytoT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema XuMH4Yeckux odyemeHtos [l M.
MenneneeBa. Koporkonepuognas u iuHHONepuoAHas (opmel [lepuognueckoit cucTeMbl
xumuueckux siemeHToB JI. M. MenneneeBa. Ilepuonsl u rpymnmbl. DU3HYECKHd CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX suaep. M3oromsl. Onexktponsl. CrpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBBIX 20 XUMUYECKHX deMeHToB [leproauieckoil CUCTeMbI
. W. MeHnneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXXEHUIO B
Ilepuonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUS paanuyca aTOMOB XUMHUYECKHX 3JIEMEHTOB, METAJUTMUECKUX 1
HEMETAJUIMYECKUX CBOMCTB MO IPpyIIaM U MEPUOIAM.

3nauenne [lepuogmueckoro 3akoHa u I[leprogudeckoil CHCTEMBbI XUMHUYECKHUX AJIEMEHTOB
JUIs pa3BUTHA HayKU U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

Xumudeckas CBSI3b. KoBanentnas (monstpHas " HETOJISIPHAS ) CBSI3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenenb  okuciieHHs.  OKHUCIUTENbHO--BOCCTAHOBUTENbHbIE  peakuuu. [Iporeccer
OKHUCJICHUS U BOCCTAaHOBJIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumMeHm:

U3YyYEeHHE OO0pa3loB BEIIECTB METANIOB W HEMETaNIOB, B3aMMOJCHCTBHE THIPOKCH]IA
LMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, MIPOBEACHHUE OIBITOB, WIIIOCTPUPYIOIUX MPUMEPHI
OKHCITUTENHHO-BOCCTAHOBUTENBHBIX PEAKIMM (TOpeHre, Peakluy Pa3oKeHHs], COSTUHEHU).

Mesricnpeomemmnnie ceasu



Peanmu3zanius MeXMIpeIMETHBIX CBsI3€ MPU U3YYCHUU XMMHH B 8 KJIacce OCYIIECTBIISCTCS
yepe3 MHCIOIb30BaHME KaK OOLIMX €CTeCTBEHHO--HAyYHBIX MOHSITHM, Tak U IOHATHIA,
SIBIISTFOIIIAXCSI CHCTEMHBIMHU TSI OT/ACTBHBIX MPEAMETOB €CTECTBCHHO--HAYYHOTO ITUKJIA.

OO0mue ecTecTBEHHO--HAy4YHbIE IOHATUSA: HAY4YHBbIH (DAaKT, TUIIOTE3a, TEOPHUS, 3aKOH,
aHaIM3,  CHUHTE3,  KIacCH(UKaIUs,  MEePUOJUYHOCTh,  HAOMIOJEHHWE,  JIKCIEPUMEHT,
MOJIeJIUPOBAaHUE, U3MEPEHHUE, MOJIEIIb, IBJICHHE.

O®uznka: Marepusi, aToM, OJJIEKTPOH, NPOTOH, HEHUTPOH, WOH, HYKIH], H30TOIBI,
pPaZ0aKTUBHOCTb, MOJIEKYJa, JJIEKTPUYECKUN 3apsl, BEUIECTBO, TelI0, 00bEM, arperaTHoOe
COCTOSTHUE BEIECTBA, a3, (PU3WYCCKUE BEIUYHMHBI, SIUHUIIBI U3MEPEHUS, KOCMOC, IJIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, ouochepa.

['eorpadus: armocdepa, ruapocdepa, MHHEpaibl, TOpPHbIE MOPOJbL, IOJE3HBIC
HCKOTIaeMbIe, TOIUTHBO, BOJHEIC PECYPCHI.

9 KUIACC

BemecTBo M XUMHYECKasl peaKIus

Ilepnonnueckuii 3akoH. Ilepmonmueckas cucremMa XuMUYecKHx diemeHToB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB XMMHMUYECKHX
AJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, Kbl U UX COEAMHEHUH B COOTBETCTBUM C
HOJIOKEHHUEM 3JIeMeHTOB B [leprnonnyeckoii cucteme U CTpOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUIBl KPUCTAIUIMUECKUX PEHIETOK,
3aBUCUMOCTh CBOWCTB BEIECTBA OT THUMNA KPUCTALIMUYECKOW PEIIETKH M BUAA XUMHUYECKOU
CBSI3H.

Knaccugukanus ¥ HOMEHKJIaTypa HEOPraHMYECKHX BEIIEeCTB. XHUMHUYECKHE CBOHCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XuMHUUEeCKUX peaklui MO pa3IMYHbIM MpHU3HaKaM (IO YUCITY U COCTaBy
YYacTBYIOUIMX B peaKIUH BEUIECTB, MO TemIoBoMy 3(dexry, Mo H3MEHEHHIO CTeneHen
OKHUCJICHHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, M0 YYacCTHIO KaTajuu3aropa). JK30- U
DHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHUS.

[TonsiTe o ckopocTH xuMuyecko peakuuu. IloHarne 006 oOpaTUMBIX M HEOOPATHMBIX
XUMHYECKHX peakuusax. [loHATHE O TOMOreHHBIX M TeTEepOreHHbIX peakuusx. Ilonstue o
karanu3e. lloHsarne o XumuueckoM paBHOBecUU. DakTOpbl, BIHAIOIIME HA CKOPOCTh
XUMHUYECKON PEAaKIMH U MOJI0KEHNE XUMHUECKOTO PABHOBECHS.

OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, D3JEKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAHOBUTENBHON peakiuu. COCTaBI€HHE YPABHEHMH OKHMCIUTENBHO--BOCCTAHOBUTEIBHBIX
peaxiuii ¢ UCIOJIb30BAaHUEM METO/Ia SJIEKTPOHHOr0 OanaHca.

Teopust 2IEKTPOIUTHUECKON NUCCOLMALNN. DNEKTPOJIUTHI U HEIEKTPOIUTHI. KaTHOHBI,
AQHUOHBI. MexaHu3M JAHMCCOIMAllMM BELIECTB C pPa3IMYHbIMU BHJAMHU XHUMHUYECKOH CBS3U.
Crenenp qucconnaui. CuiabHbIE U CllaOble AIEKTPOIHUTHI.

Peakuuu moHHOro oOMeHa. YcaoBHsI MPOTEKaHUsl peakluii HOHHOTO OOMeHa, IMOJIHbIE U
COKpaIlEHHBIE MOHHBIE ypaBHEHUS peakiuil. CBOMCTBa KUCIIOT, OCHOBaHMI M COJIEH B CBETE
MpEeJCTaBICHUH 00 3IEeKTPOIUTUYECKON aucconumanuu. KadecTBeHHblE peakIMu Ha HOHBI.
[TonsaTHE O THIPONHU3E CONEN.

Xumuueckuii IKcnepumenm:

O03HAKOMJIEHHE C MOJEISMU KPUCTAIUIMYECKHUX PEIIETOK HEOPraHMYECKHUX BEIIECTB —
METaJUIOB W HeMeTawioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB (XJIOpHAA HATpHUs),
UCCJIEOBAHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEaKIUH OT BO3ACUCTBHS PA3IUYHBIX
(akTOpOB, UCCIIEI0BaHUE NIEKTPOIIPOBOJHOCTH PACTBOPOB BELIECTB, IIpolecca AUCCOLMALNU
KHUCJIOT, IIEN0Ye M cojedl (BO3MOJKHO HCIIOJIb30BAHME BUJEO MAaTEpUANIOB), IPOBEICHUE
OTIBITOB, WJLTIOCTPUPYIOMIMX TMPHU3HAKK MPOTEKaHUs PEaKIMii MOHHOTO oOMeHa (0Opa3oBaHUE



ocajZika, BBIACNCHHE Tra3a, OOpa3oBaHME BOJbI), OIBITOB, HWUIIOCTPUPYIOIIUX IMPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIX pEaKUUi (ropeHue, peakluH pa3ioKeHUs, COCAUHEHHs),
pacrio3HaBaHWE HEOPTraHMYECKUX BEIIECTB C IOMOIIBIO KAueCTBEHHBIX pEaKUUil Ha HOHBI,
pelLIeHHEe YKCIIEPUMEHTANIBHBIX 3a/1a4.

HemeTaJuibl U UX COeTUHEHUS

OOmast xapakrepucTuka rajgoreHoB. OCOOEHHOCTH CTpPOEHHUS aTOMOB, XapaKTepHbIE
crerieHu okucieHusi. CtpoeHue M (PU3MYECKHE CBOWCTBA IMPOCTBIX BEIIECTB — TaJOT€HOB.
XUMHUECKHE CBOMCTBAa Ha NpuMepe xJopa (B3auMOJEHCTBHE ¢ MeTalllaMH, HeMeTaJlJIaMH,
menoyamu).  XmopoBopopoa. ConsiHas KHCIOTa, XUMHUYECKHE CBOWCTBA, IOJyYCHHE,
npruMeHeHue. JlefcTBre XJiopa 1 XJI0pOBOIOpOa Ha OPraHu3M YesioBeka. Baxuelme xsiopuabt
U MX HaXO0XJICHUE B IIPUPO/IE.

OOmas xapakrepuctuka 31aeMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble creneHn okucieHus. CTpoeHne M (hU3NYECKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/a U cepbl. AJUIOTPOINHbIE MOAU(PUKALMN KUCIOpPOJa U cepbl. XUMHUECKUE CBOWCTBA
cepsl. CepoBomopoj, cTpoeHue, (U3MYEeCKue M XHUMHUYeCKHe cBOMCTBAa. OKCHUIBI CEphl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (U3UYECKHe M XMMHUYECKHE CBOMCTBA
(oOme Kak TMPENCTaBHTENS Kilacca KHUCIOT W CrenuduuecKkue). XUMHYECKHE pPEeaKIuy,
Jekallie B OCHOBE HPOMBIIICHHOTO croco0a MosiydyeHus: cepHoil KucioTbl. Ilpumenenue
cepHOii KucIoThl. COJIM CePHOM KHCTIOTHI, KAUeCTBEHHAS peakuus Ha cynbgaT-noH. Haxoxnenue
ceppl M €€ coeAMHEHUHl B Mpupoje. XHUMHMUYECKOE 3arps3HEHHE OKpYXKAIoLIEeH cpeabl
COCIMHEHUSIMU Cepbl (KHCIOTHBIC NOXKAM, 3arps3HEHHE BO3yXa M BOJOEMOB), CIIOCOOBI €ro
HPEeOTBPALICHHUS.

OO6mass xapakrepucTuka 31eMeHTOB VA-rpymnnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CTENEHH OKHCICHHsS. A30T, pacHpoCTpaHeHHWe B Hpupoie, (HU3UUECKue u
XUMHYeCKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gu3n4ecKue 1 XUMUIECKHe
CBOWCTBA, MoylydeHue 1 npumenenue. Coiau aMMOHHUS, UX (pU3MUYECKHEe U XUMUUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuuss Ha MOHBI aMMOHHUS. A30THas KHUCIIOTa, €€ TMOJydeHHE,
¢usnueckue M XUMHUYECKHE CBoilcTBa (oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckne). Mcnoap3oBaHWE HHUTPATOB M COJICH aMMOHHS B KadeCTBE MHHEpPATbHBIX
ynoOpeHnit. XUMHU4ecKoe 3arpsi3HeHHEe OKpY Karolleld cpeibl COeIMHEHUSIMU a30Ta (KUCIOTHBIE
JOKIM, 3arps3HEHHE BO3/yXa, MOYBbI M BOAOEMOB). Pocdop, alIoTponHble MOAUPUKALNN
doctopa, ¢pusznyeckue u xummuueckue cporctBa. Oxcun docdopa (V) u pochopHas kucnora,
¢u3nveckue W XUMHYECKHE CBOWCTBa, mosrydeHue. lcmomp3oBanue QocdaroB B KauecTBe
MHUHEpaJIbHBIX Y100pEHUH.

O6mass xapaktepuctuka 3yeMeHTOoB |VA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHbIe CTENEHH OKUCIEHHs. YTJIEpOJ, alIOTPOIHbIE MOIU(PUKALIMH, PACIPOCTPAHEHUE B
npupoje, Gu3ndecKkue U XMMUIeCKrue cBoicTBa. AncopOrusa. KpyroBopot yrieposa B mpupo/ie.
Oxcuapl yraepona, ux GU3NUYecKue U XMMUYECKHE CBOMCTBA, JIeHiCTBUE Ha KUBbIE OPTaHU3MBI,
NOJyYeHHE U MPUMEHEeHHEe. DKOJIOTHYeCKUe MPOoOIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTe3a II100aJbHOr0 MOTEINICHUs KJIMMarta, MapHUKOBbIN 3¢ dekt. YrompHas kuciora u eé
CONM, WX (PU3MUECKHE W XUMHUYECKHE CBOICTBA, MOJy4YeHHWE M TpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-moHBL.  Vcmonb3oBaHue  KapOOHAaTOB B ObITY, MEAWLUHE,
MIPOMBITIIJICHHOCTH U CEITLCKOM XO35HCTBE.

[TepBoHayanpHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCTUHEHHUSAX YIiiepoja
(MeTaH, JTaH, OTHJICH, AaleTWJICH, JTAHOJN, TJMIIEPHH, YyKCYCHas Kwuciora). [IpupoaHbie
UCTOYHUKH YTJIIEBOJAOPOAOB (yrojb, NMPUPOAHBIA ra3, HEPThb), MPOAYKTH HX NepepabOTKH
(6eH3uH), UX POJb B OBITY M MMPOMBINUICHHOCTH. [I0HATHE O OMOJIOTHYECKH Ba)KHBIX BEIIECTBAX:
XKHUpax, Oelkax, yrieBoJaXx — M HMX pOJM B KU3HHM YelOoBeKa. MarepuaabHOe €IMHCTBO
OpPraHUYECKUX U HEOPraHMUYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUECKHE CBOWCTBA, IOJIYYEHHUE U IPHUMEHEHHE.
Coenunenuss kpemHusi B mpupojge. OOmume mnpexacraBieHuss o0 okcume kpemuus (1V) u



KpEeMHUEBOU KucioTe. CUITUKATHI, UX UCIIOJI30BAHUE B OBITY, B TPOMBIIIJICHHOCTH. BaxkHelinme
CTPOUTENIbHbIE MaTepuajbl: KepaMHuKa, CTEKJIO, LIEMEHT, OeToH, xene300eToH. IIpobiembl
0€30MacCHOr0 UCNOIb30BaHUS CTPOUTEIbHBIX MATEPHAIIOB B IIOBCEJHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

u3ydeHre oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTBI, IPOBEACHUE
KaYeCTBEHHBIX PEaKIUil Ha XJOPUA-UOHBI M HAOIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbBITHI,
oTpaxkaromue (GU3MUECKUe M XUMHUYECKHE CBOIMCTBA TAJIOTCHOB M UX COCAMHCHHN (BO3MOXKHO
HCIIOJIb30BaHUE BHUACOMATEpUAOB), O3HAKOMIIEHHE C 0OpasliaMu XJOpUAOB (TajJOoreHUI0B),
O3HaKOMJICHHE ¢ o0pa3uamMu ceppl M €€ COCOIUHEHHUSAMHU (BO3MOXKHO HCIIOJIb30BAaHHE
BUJICOMATepHanoB), HaOmoJeHHe Tmpolecca OOyrauBaHUSL —caxapa TOJ  JIEHCTBUEM
KOHIICHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYCHHE XUMHUYECKUX CBOMCTB pa30aBICHHON CepHOM
KHUCJIOTHI, TIPOBEJCHUE KaueCTBEHHOM peakluu Ha cynb(ar-uoH U HaONIOJIeHUE IpHU3HaKa eé
NPOTEKaHUs, O3HAKOMJICHHE C (PM3MYECKUMH CBOMCTBaMHU a30Ta, (ocdopa M MX COCTUHEHUH
(BO3MOYKHO HCIIOJIb30BAaHKUE BHIEOMATEPUAIIOB), 00pa3iaMu a30THBIX U (PochHOpPHBIX ynoOpeHui,
[oJIyueHue, coOMpaHue, pacro3HaBaHHWE W U3YYEHUE CBOMCTB aMMHUAKa, IIPOBEJCHHE
KaueCTBEHHBIX peakuuid Ha HOH aMMOHUA U ¢ocdarT-uOH U U3YYEHHE NPU3HAKOB HX
IIPOTEKaHUs, B3aMMOJCICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BUJCOMATEPHATIOB), U3y4YEHHE MOJENeld KPUCTANTMYECKHX PEHIETOK aiamasa,
rpaduTa, ¢yuiepeHa, O3HAKOMIIGHHE C MPOIECCOM aJCcOpOIMU pPAacCTBOPEHHBIX BEIECTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MoiaydeHne, COOMpaHue, pacrio3HaBaHHE
U U3YyYEHUE CBOMCTB YIJIEKHUCJIOTO ra3a, IpOBEICHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CUJIMKAT-UOHbl M W3Y4YEHUE IMPU3HAKOB HX MPOTEKAHUs, O3HAKOMIIEHHE C NPOLyKLIUEH
CUJIMKATHOM MPOMBIIUJIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX 3ajay 1o teme «Baxnenmue
HEMETAJUIBI U UX COEIUHEHUS.

MeTanjibl M UX COCAUHEHUS

OO0mass xapakTepUCTHKA XHUMHUYECKHUX DJIIEMEHTOB — METalIOB HAa OCHOBAaHUU UX
nonoxxkeHus B [lepuonnueckoit cucreme Xxumuueckux sneMenToB . . Menaeneesa u crpoeHust
atomoB. CTpoeHue MeTauioB. MeTramuinueckas CBs3b M METAJUIMYECKas KpUCTAJUITMYecKas
pemeéTka. DIEeKTPOXUMUYECKUNU psll HaNpshKeHUW MeTauioB. DU3MYECKHEe U XUMUUYECKHE
cBoiicTBa MetaiioB. OOmue cnocoObl MoxydeHus: MeTaioB. [loHATHE O KOPPO3HH METAIIOB,
OCHOBHBI€ CITOCOOBI 3aIUTHI X OT KOppo3uH. CiiaBsl (CTalb, Yyr'yH, AIOpaTlOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[Ilenounbie MeTauibl: OJOKEeHUE B [leproanyueckoil cucteMe XUMUYECKUX AJIEMEHTOB /1.
N. Menpaeneesa, CTpO€HHE UX aTOMOB, HaXOXJEHHE B Npupoae. PU3NYECKHE U XUMHYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kaymsi). OKCUIBI M THAPOKCUIIBI HATpHS U Kanwus. [Ipumenenue
LIEJTOYHBIX METAJJIOB U UX COCIUHECHUM.

[IlenoyHo3emMenbHBIE METAUIBI MarHuii W KalblUi: TosiokeHne B Ilepuommueckoit
cucremMe XxuMuueckux aviemeHToB [[. M. MeHpneneeBa, CTpOEHHME MX aTOMOB, HaxOXICHUE B
npupozae. OU3NYECKUE U XMMHYECKHE CBOMCTBA MarHus M KajblMs. BakHeimme coennHeHus
KanmbIusl (OKCU, TUAPOKCU, coNn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHHUSI.

AmomMuHuit: nonoxenue B Ilepumonnyeckoil cucreme Xxumuyeckux snemeHtoB [ .
MenzeneeBa, CTpOEHHE aTOMa, HaxXOXAEHUE B mpupojae. OPU3NUecKue 1 XMMUYECKUE CBOMCTBA
amroMuHus. AMGOTEpHBIE CBOMCTBA OKCHIA ¥ THUIPOKCHIA AITFOMUHUS.

Kenezo: mnonoxenune B Ilepuonnueckoir cucreme xumuueckux snemeHtoB JI. .
MeHnneneeBa, CTpO€HHE aToMa, HaxoXJeHne B npupoje. Gusndyeckne U XMMUYECKHE CBOMCTBA
xkene3a. Okcunwl, Tuapokcunsl u comu skenesa (I1) m xenesa (lll), ux cocra, cmoiicTBa u
MOJIyYEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C o00pa3llaMM METa/lIOB M CIJIaBOB, HUX (U3NYECKUMHU CBOICTBaMH,
U3y4YEHUE PE3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXKHO MCHOJB30BaHHE BUIECOMATEPHUAIIOB),
0COOEHHOCTEH B3aMMOJCHCTBHS OKCUAA KaJbIMs U HATPHUS C BOJOM (BO3MOYKHO UCIOJIb30BaHUE



BUJIEOMATEPHAIIOB), MCCIIEJOBAHUE CBOMCTB >KECTKOM BOJIbI, Ipollecca TOPEHHUs Kejne3a B
KUCIoposie  (BO3MOXKHO — KCIIOJNBb30BaHHE  BUIEOMATEpUaOB), IMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajablus, alFOMUHUS, IUHKA, xene3a (Il) u xenesa
(1), meau (1), HaGMrOICHKE U ONMHMCAHHKE MPOIECCOB OKPAIIMBAHUS IIAMCHM MOHAMHU HATpHS,
Kalusl U KaJIblHs (BO3MOXHO HCIIONH30BAHKUE BUACOMATEPUATIOB), UCCIIEIOBAaHUE aM(OTEPHBIX
CBOMCTB THJIPOKCH/IA AJIFOMUHUS U THIPOKCU/IA IMHKA, PEIICHUE SKCIEPUMEHTAIIBHBIX 33]1a4 10
TeMme «BakHeWIe METallyIbl U UX COCIMHEHUS.

XuMHs 4 OKpPYsKaIIas cpeaa

BemectBa u maTepuanbsl B MOBCEIHEBHOM KU3HU 4YEJIOBEKA. be3omacHoe MCHOJIb30BAHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpu XUMHUYECKHX OXKOTrax M
OTpPaBJICHUSIX.

XUMHYECKOe 3arps3HeHHE OKpYyKarolen cpebl (MpeaenabHas JOMycTUMasi KOHIEHTpalus
Beulects, gainee — [1/1K). Ponp XxuMuu B pelieHu 3K0J0THYECKUX TPOOIIEM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasloB MaTeprasoB (CTEKIIO, CIUIABbl METAJIJIOB, IIOJTUMEPHBIC MATEPUATIBI).
Mescnpeomemmnuie céazu

Peanuzanusi MeXIIpeAMETHBIX CBSI3€M MPU M3YYCHHH XUMHH B 9 Kilacce OCYIIECTBIISICTCS
yepe3 HCMIOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHSATHH, TaK H MOHSTHH,
SIBJISIFOIITUXCSI CACTEMHBIMHU JIJIs1 OT/ICJIBHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOTO IIUKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIE MOHSTHS: HAay4HbIH (akT, TUIIOTe3a, 3aKOH, TEOpus,
aHaJIM3,  CHUHTE3,  KIacCH(UKAIUsA,  IMEePUOJUIHOCTh,  HAONIOJNEHUE,  DKCIICPHMEHT,
MOJIeJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE, MTAPHUKOBBIN d3PPEKT, TEXHOIOTHS, MATEPUAIIHI.

®dusnka: Marepus, aToMm, O3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIIHI,
PaAMOAKTUBHOCTh, MOJIEKYJa, DSJIEKTPUUECKHI 3apsj, MPOBOJAHHMKH, TMOJYIPOBOJHUKH,
JTURJIEKTPUKH, (POTO3JIEMEHT, BELIECTBO, TENO, 00BbEM, arperaTHOe€ COCTOSIHME BEIECTBa, ras,
pacTBOp, pPacTBOPHUMOCTb, KpHUCTAJUIMYECKas pEMmETKa, CIJaBbl, (U3UUYECKHUE BEIUYUHBI,
€IMHUIIBI U3MEPEHUSI, KOCMUYECKOE TIPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COHIIE.

buonorust: dotocunTes, apixanue, O6uocdepa, sKocucTeMa, MUHEpaJIbHbIE YAOOpEHHUS,
MHKPOIJIEMEHTHI, MAKPOAJIEMEHTBI, MUTATEIbHBIE BEIIECTBA.

['eorpadus: armocdepa, ruapocdhepa, MHHEpANbl, TOPHBIE TMOPOJIBI, IOJE3HBIC
HCKONIa€MBbI€, TOIIJIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0Omiero o0Opa3oBaHuUs
JIOCTUTAIOTCS B X0OZIe 00Y4EHUsI XMMUU B €JUHCTBE Yy4eOHOM M BOCIIUTATENbHOM €ATEIILHOCTH B
COOTBETCTBUM C  TPAJAWIUOHHBIMH  POCCHHCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMU, NPUHATHIMU B OOILECTBE IpPaBUIAMHU U HOpPMaMM IOBEICHHS U
CIOCOOCTBYIOT MPOLIECCaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COLMATHM3AINN 00yIarOIIUXCS.

JIMYHOCTHBIE PpE3yNbTaThl OTPaXat0T TI'OTOBHOCTh OOYYArOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALWN M PACHIMPEHHE OIbITa JESITEIHHOCTH Ha €€
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTPpHOTHYECKOT0 BOCTUTAHUS:

LIEHHOCTHOT'O OTHOILLIEHMS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAyYHOMY
HACIIEINI0, TIOHMMAaHMSA 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HH COBPEMEHHOTO OOIIeCTBa,
CHOCOOHOCTH BIIAJIETh JTOCTOBEPHOW MH(OpMAaLUE O MEepefoBbIX JOCTUKEHUAX U OTKPBITHIX
MHUPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOWCTBE
MHpa 1 001IecTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

NpPEICTaBICHNUS O COLUAIBHBIX HOpPMax M IpaBUJaX MEXJIWYHOCTHBIX OTHOLIEHUH B
KOJIJICKTHBE, KOMMYHUKaTUBHOW  KOMIIETEHTHOCTH B OOILIECTBEHHO  IIOJIE3HOM,
y4eOHO-UCCIIEI0BATENIbCKOM, TBOPUECKOW M JPYIMX BHIAX JEATEIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOM COBMECTHOW JI€ATEIBHOCTH MPHU BBINOJHEHUH Y4€OHBIX, IO3HABATEIbHbIX 3a/1a4,
BBIMTOJIHEHUH XMMUYECKUX OSKCIIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMJICHUS K
B3alMOINIOHMMAHHIO M B3aUMOIIOMOIIM B MpOLECCe 3TOM y4eOHOHl NeATenbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBEIEHUE W TOCTYNKH CBOMX TOBAapUINEH C MO3UIMHM HPAaBCTBEHHBIX M
IIPABOBBIX HOPM C YYETOM OCO3HAHMUSI MTOCJIEICTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUPOBO33PEHUYECKHE  NPEJACTABICHHUS O  BELIECTBE M  XMMHMYECKOM  peakiuH,
COOTBETCTBYIOIIIIE COBPEMEHHOMY YPOBHIO Pa3BUTUSl HAyKM M COCTABISIOUIME OCHOBY JJIS
NOHMMAaHHUS  CYIIHOCTH HAayyHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOAbI, B3aUMOCBA3SIX YelIOBeKa C MPUPOJHON Cpelod, o ponu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MIO3HABATENIbHbIE MOTHUBBI, HalpaBIEHHbIE Ha IOJYyYEHHE HOBBIX 3HAHUM MO XHMMHH,
HeoOXoauMble Il OOBSCHEHUS HaONI0/IaeMbIX TPOLIECCOB U SIBICHUN, IMO3HABAaTEIbHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYphl, B TOM YHCJIE HABBIKOB CaMOCTOSTEIbHOM paboThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JIUTEPATypOH, JOCTYITHBIMH TEXHHUECKUMH CpEICTBAMHU
UH(POPMALIMOHHBIX TEXHOJIOT U

WHTEpEC K OOY4YCHHWIO M TO3HAHMIO, JTIOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHMIO, MTPOSKTHON M HCCIEeI0BATEIbCKON JIEATENILHOCTH, K OCO3HAHHOMY BBIOODPY
HaIpaBJICHHOCTH M YPOBHsI 00yUEHUS B JalIbHEHIIEM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBbSI

OCO3HAHHWE IEHHOCTH JKU3HH, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY 370pPOBBIO,
YCTAHOBKM Ha 3[0POBbI 00pa3 JKU3HU, OCO3HAHME IIOCIEACTBUI W HEMPUSTHE BPEIHBIX
NpUBBIYEK (YHOTpPEOJIEHUSI alKOrojisi, HapKOTHKOB, KYpEHHs), HEOOXOAMMOCTH COOJIOJEHUS
npaBui 0€30MacHOCTH HpU OOpalleHMH ¢ XMMHUYECKHMMH BEUIeCTBaMH B OBITY W peajbHOMN
KHU3HHU;

5) Tpy10BOT0 BOCIIMTAHMS

MHTEpeC K MPAKTUYECKOMY U3Y4EHUIO NMPOo(eccuil U Tpyaa pa3IMyHOro poja, yBaKeHHE K
TPyAy M pe3ylbTaTaM TPYIAOBOM JEATENbHOCTH, B TOM YHCJIE€ Ha OCHOBE NPUMEHEHUS
NOPEIMETHBIX 3HAaHWM 10 XHUMHHM, OCO3HaHHBIA BBIOOP MHIMBUAYAJIBHOW TPAaeKTOPUU



MPOJODKCHHUST O0pa3oBaHUs C YYETOM IJUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMUH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoil mpodecCHOHaIbHOW NEATENbHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJalITUPOBATHLCS B IPOPECCHOHATBHON CPE/IE;

6) 9K0JIOrH4Y€eCKOr0 BOCIIUTAHUS

IKOJIOTHUYECKH TIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CYIIECTBOBAaHUS, MOHUMAHUE IIEHHOCTH 3J0pPOBOro U Oe3omacHoro obpasza *KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHYECKOMY 370POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOACHUS TPaBUil 0€30MacCHOTO MOBEACHUS IPU paboTe ¢ BellleCTBaMH,
a TaK)Ke B CUTYyalHsIX, YTPOKAOIIKX 3JJ0POBbIO U KU3HU JIOJIEH;

CIIOCOOHOCTH MPHUMEHSTh 3HAHUS, MMOJIydaeMble NpPU H3YYECHUH XUMHH, JJIS PelleHUs
3a71a4, CBA3aHHBIX C OKPYKAIOUIEH PUPOJHON CPENOM, ISl TOBBILIECHUS YPOBHS 3KOJIOTHYECKOM
KYJIBTYpPbI, OCO3HAHUS TJI00ATBFHOTO XapakTepa SKOJIOTHYECKUX Mpo0JieM U MyTed WX peleHUs
MOCPEACTBOM METOJOB XMMHH, IKOJIOTHUYECKOTO MBIIIJICHHS, YMEHUS PYKOBOACTBOBATHCA UM B
MI03HABATEJIbHOM, KOMMYHUKATUBHOM U COLMATILHOM MPAaKTHKE.

METANPEAMETHBIE PE3YJIbTATbBI

B cocraBe MerampeaMETHBIX pe3yJIbTaTOB BBIACISIOT 3HAYUMBbIE ISl (POPMHUPOBAHUS
MHPOBO33PEHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIINI, TUIOTE3a, (PaKT, CUCTEMA,
MIPOLIECC, IKCIIEPUMEHT U JAPYTOe€.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
peaIMeTax | IMO3BOJISIFOT Ha OCHOBE 3HAHUH M3 ATHX MPEIMETOB (POPMUPOBATH MPEICTABICHHUE O
[EJIOCTHOW HAy4YyHOW KapTHMHE MHpa, U yYHUBEpCAIbHbIE y4eOHbIe NEHCTBUS (IIO3HABaTEIbHbIE,
KOMMYHHKATHBHBIC, PETYJSATUBHBIC), KOTOpbIE 00ecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

Ilo3naBaTebHBbIE YHUBeEPCcAJIbHbIE YUueOHbIe 1eiCTBUS

ba3oBble Jiornyeckune 1eHCTBUA:

YMEHHSI HCIOJIB30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS] TPH OCBOCHHM 3HAHUM:
pacKpblBaTh CMBICH XHUMHUYECKUX TMOHSATHHA (BBIAENATh MX XapakTEpHbIE MPHU3HAKH,
yCTaHaBIUBATh B3aUMOCBSI3b C IPYTUMU MOHSATUSMH), UCIIOIH30BATh MOHATUS JJIsi OOBSICHEHUS
OTNIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATH OCHOBAHUS M KPUTEPUU s KIacCHPUKAIIUU
XMMHYECKHUX BEIIECTB U XUMHUYECKUX PEAKIMM, YCTAHABIMBATh NPUYHMHHO-CIEACTBEHHBIE CBS3U
MEXy 00BEKTaMHU U3YyU€HHUs, CTPOUTH JIOTUYECKUE PACcCyXIeHUs (MHAYKTUBHEIE, IEAYKTUBHbIE,
110 aHAJIOTHH), JIeJaTh BBIBOJIBI M 3aKIIFOUCHHS;

YMEHHE MPUMEHSTHh B Mpollecce MO3HAHMS MOHATHUS (TMPEAMETHbIE U METamnpeIMETHBIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, HUCIIOJIb3yeMble B XUMHUHU, IMPEOOPa30BBIBATH IIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XUMU4eckass (opMmylia W ypaBHEHHE XHMHYECKOW peakiuu — TPU PEIICHUH YydeOHO-
MO3HABATEJIBHBIX 33/a4, C YYETOM OTUX MOJCIbHBIX IPEACTABICHUN BBIABIATh U
XapaKTepU30BaTh CYIIECTBCHHBIC MPU3HAKU H3YYa€MBIX OOBEKTOB — XUMHUYECKHX BEIIECTB H
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHBIE CBSI3U U
MPOTUBOPEYUS B U3YUAEMbIX ITPOIIECCAX U SBJICHUSX.

ba3zoBble ucciieoBare/ibCKue 1eMCTBUA:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B Ka4y€CTBE MHCTPYMEHTA IMO3HAHUA, a
Takke B KayecTBE OCHOBHI i (OPMUPOBAHUS THUIIOTE3bl IO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYKJICHUM;

MPUOOPETEHUE OMbITa TO IJIAHUPOBAHUIO, OPTaHHM3AIMH M TPOBEIACHHUIO yUYECHHUYECKHX
AKCIIEPUMEHTOB, YMEHUE HAOII01aTh 32 XOJA0M TPOIEecca, CAMOCTOSITEIHHO TPOTHO3UPOBATH €T0
pe3ynbTaT, (GOpMyIUpoBaTh OOOOIICHHS M BBIBOJABI MO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
MCCJIEIOBAHMsI, COCTABIIATh OTUET O pOeaHHOM padoTe.

Pabora ¢ nnopmanmeii:

yYMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3TUYHBIX BUI0B
1 HOpM IIPECTABICHHUS, TTOYIaEMYIO M3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJSPHAS TUTEpATypa



XUMHUYECKOTO COJEp)KaHUs, CIpaBOYHbIe MocoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OLICHUBATh IPOTUBOPEUUBYIO H HEJOCTOBEPHYIO HH(OPMALIUIO;

YMEHHUE IPUMEHSTh Pa3IMuHbIe METOBI U 3aIPOCHI IPH TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOAMMBIX JIJIsl BBIIIOJIHEHUS YUY€OHBIX U TO3HABATEIbHBIX 33/1a4
OTIpeNeIEHHOr0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH MCIOJIB30BaHUS HH(POPMALMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJOTHH, OBIaJeHUE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3IUYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTUMAIbHYIO (HOpPMY TpencTaBICHUS
uH(pOpMallMl ¥ WIUTIOCTPUPOBATH peEIIaeMble 3a/ladydl HECIOXHBIMU CXEMaMH, JuarpaMMamu,
npyrumu popmamu rpaduku U ©X KOMOUHALIUSAMUY;

YMEHHE HCIOJIb30BaTh W aHAIM3UPOBATh B Ipollecce Y4eOHOM U HCCIeI0BaTEIbCKOU
NEeSITeIbHOCTH HH(POPMALIHMIO O BIMSHUH MPOMBIIUIEHHOCTH, CEIBCKOT0 XO35HCTBA U TPAHCTIOPTa
Ha COCTOSIHHE OKPYXKAroIe MPUPOIHON CPEeIbl.

KoMMyHUKAaTHBHBbIE YHMBepPCcaJbHbIe Y4eOHbIe JelicTBUA:

yMEHHsI 3aJaBaTh BOMNPOCH (B XoJe auanora u (Wiu) OUCKYCCHU) IO CYLIECTBY
oOcyxnaemMold Tembl, (HOPMYIHPOBATH CBOM NPEIIOKEHHUS OTHOCHUTEIBFHO BBITIOJHEHUS
peJIOKEHHON 3a1a4H;

YMEHUS TPEACTABIATH MOJYyYCHHBIE PE3YyIbTaThl TO3HABATEIBHOMN NESITEIPHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JenaTh MPE3CHTAIMI0 PE3yIbTaTOB BBIMOIHEHUS XHMHYECKOTO
JKCIIEpUMEHTa (J1a00paTOPHOTO OMBITA, JaOOpPAaTOPHON pPaOOTHI MO MCCIIEIOBAHUIO CBOMCTB
BEIIECTB, yUeOHOTO MPOEKTA);

YMEHUSI Y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMHU B COBMECTHOH IMO3HABATEIHHOW U
MCCJIEIOBATENILCKOM NIeATENbHOCTH MPU PEUICHHH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuéTa
OOIMX WHTEPECOB W COTJACOBaHMS NO3MLUN (0O0CYXKIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBbI», KOOPJMHAIIU COBMECTHBIX JEHCTBHM, ONpeesIeHne KPUTEPUEB 10 OI[EHKe KauecTBa
BBITIOJITHEHHOU pabOThI U IpyTue).

PeryasiTuBHBIe yHHBepcalbHble y4eOHbIe AeiicTBUA:

YMEHHUE CaMOCTOSITENIFHO OTPEACIATh e NesTeIbHOCTH, IIIaHUPOBATh, OCYIIECTBIIATS,
KOHTPOJMPOBAaTh M TPU HEOOXOAWMOCTH KOPPEKTHUPOBATh CBOIO JEATEIBHOCTh, BBIOMpPATh
HaubOosnee HSPQEeKTUBHbIE CHOCOOBI pelIeHHs Yy4YeOHbIX M [O3HABaTEJIbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh MJIM KOPPEKTHPOBATH MPEAJIOKEHHBIM aJIrOpUTM JIEHCTBHHA NpHU
BBIITOJIHEHUH 33/JIaHUH C y4ETOM TMOJydeHHs] HOBBIX 3HAHMH 00 HM3y4aeMbIX OOBEKTax —
BEIIIECTBAX U PEaKLUsiX, OLIEHUBATh COOTBETCTBUE MOIYYEHHOTO pe3yibTaTa 3asBJICHHOM LienH,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPEJIaraeMble B YCIIOBUH 3aIaHHH.

MNPEAMETHBIE PE3YJIBTATHBI

B cocraBe mpeaMETHBIX pe3yabTaTOB TIO0 OCBOSHHIO O0S3aTEIBHOTO COJCpIKAHUS,
YCTQHOBJICHHOTO JaHHOM (exepanbHOW pabouell MporpamMmol, BBIIETSIOT: OCBOCHHBIE
0o0ydJaronuMucs Hay4YHble 3HAHUS, YMEHHS W CIIOCOOBI JEHCTBUM, crnenuduueckue s
OpeIMETHOM 00sacTH «XUMUS», BUIBl JIEITEILHOCTH MO TOJIYYEHHIO HOBOTO 3HAHHUS, €ro
UHTEPIPETAINH, TPEOOPA30BAHNIO U TIPUMEHEHHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYaITUSIX.

K xonuy oOyuenus B 8 kJiacce mpeaMeTHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI

OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHHU:
-pacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX MOHATUN: aTOM, MOJIEKYJIa, XMMUYECKUN DIIEMEHT,
IIPOCTOE BEIIECTBO, CIOKHOE BEIECTBO, CMECh (OAHOPOIHAS M HEOJAHOPOJHAs), BAJICHTHOCTD,
OTHOCHUTENIbHASI aTOMHAasi M MOJIEKYJspHas Macca, KOJMYECTBO BEIIEeCTBA, MOJb, MOJSpHas
Macca, MaccoBasi IOl XHMHUYECKOTO JJIEMEHTa B COCIWHEHWH, MOJSIPHBIA OO0BEM, OKCHI,
KHCJIOTa, OCHOBaHME, COJb, AJIEKTPOOTPHIATEIILHOCTh, CTENEHb OKUCICHUS, XUMHUYECKas
peakiusi, Ki1accuukanus peakiuil: peaklUd COCTUHEHHS, PEaKlUu pasjoKEHUs, peakluu
3aMeIIeHus], Peakui 0OMeHa, IK30- M SHIOTEPMUYECKHE PEaKIiH, TeIUIOBOM 3P deKT peakuuu,
ApO aTOMa, PJIEKTPOHHBIN CJI0W aToMa, aTOMHasi OpOUTalb, paAnyC aToMa, XUMUYecKas CBS3b,
NOJISIpHAst U HETIOJISIpHAsk KOBAJICHTHAsl CBS3b, MOHHAS CBA3b, MOH, KaTHOH, aHUOH, PacTBOP,
MaccoBast 10Jis BellecTBa (MIPOLEHTHAs! KOHIICHTpAIHs) B paCTBOPE;



-WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX IMOHATUN M NPUMEHATH 3TU IMOHSTHSA
IIPY OIIMCAHMH BELIECTB U UX IPEBPAILCHUN;
-ACIONIb30BaTh XUMHUECKYI0O CHMBOJIUKY IUIi COCTaBJCHHS (POPMYIN BEIIECTB M YpaBHEHUH
XUMHUYECKHUX PEAKIIN;
-ONpPEACTATh BAICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTETIEHb OKUCIICHUS
3JIEMEHTOB B OMHApHBIX COEAMHEHUSX, IMPUHAMIECKHOCTh BELIECTB K ONpPENENEHHOMY KIIACCy
COCMHEHUH 1Mo GopMyiaM, BUJI XMMUYECKOHN CBSI3U (KOBAJICHTHAs! U MOHHAS) B HEOPTaHUYECKUX
COCIMHEHUSX;
-packpeiBath cmbica Ilepuonnueckoro 3akona J[. M. MenaeneeBa: [I€eMOHCTPUPOBATh
IIOHMMAHHE NIEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX JIEMEHTOB OT UX ITOJIOXKCHHS B
[lepuoanueckoil cucTeMe, 3aKOHOB COXpPAHEHMsSI MacChl BEIIECTB, IIOCTOSHCTBA COCTaBa,
aTOMHO--MOJIEKYJIIPHOTO y4€HUs, 3aKOHa ABOraapo;
-ONKCHIBAaTh W XapakTepu3oBaTh TabiamuHyto (opmy [leproanmyeckoil CHCTEMBI XHMMHUYECKHX
3JIEMEHTOB: pa3JInyaTh MOHATUS «IJIaBHAs noArpymnmna (A-rpymmna)» u «nobdounas noarpynna (b-
TpyIIa)», Majable U 0OJbIINE IEPUOIbI, COOTHOCUTH 0003HAYEHHUSI, KOTOPhIE UMEIOTCS B TAOIHUIIE
«Ilepunonnueckas cucremMa xumuueckux odgemeHToB JI. M. MenneneeBa» ¢ 4HCIOBBIMU
XapaKTEepUCTUKAMU CTPOCHHUSI aTOMOB XMMMUYECKHX 3JIEMEHTOB (COCTaB M 3apsij sjpa, odiiee
YHCII0 3JICKTPOHOB U paclpeieieHue UX 110 3JEKTPOHHBIM CII0SIM);
-KJ1accu(UUIUpPOBaTh XUMUYECKUE 3JIEMEHTBI, HEOPraHUUECKHUE BEIIECTBA, XUMUYECKHE PEAKIIUU
(10 yuCITy ¥ COCTaBY YYacTBYIOILMX B PEAKIIUU BEILECTB, IO TEIIIOBOMY 3P HEKTY);
-XapaKTepru30BaTh (OMHUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA BELIECTB Pa3jIMUHBIX KJIACCOB,
NOATBEP)KJAsl  ONUCAaHME INPUMEpPaMHM  MOJEKYJSPHBIX  YPaBHEHHUH  COOTBETCTBYIOLIMX
XUMHYECKUX PEAKIIUM;
-IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTM OT MX KAauyeCTBEHHOIO COCTaBa,
BO3MO>KHOCTH NMPOTEKaHUSI XUMUYECKHUX MIPEBPAILIEHUH B Pa3IMUHbIX YCIOBHSIX;
-BBIYMCIIATE OTHOCUTENIBHYI0 MOJIEKYJSIPHYIO M MOJIIPHYIO MAacChl BEIECTB, MACCOBYIO JOJIO
XUMHUYECKOTO 3JIEMEHTa MO (QopMyse COEAUHEHHs, MACCOBYIO JIOJIO BEIIECTBa B PacTBOpPE,
IIPOBOAMTH PACUETHI [0 YPABHEHUIO XUMUYECKON PEAKIINHY;
-IPUMEHSATH OCHOBHBIE OIE€pallM MBICIUTEIbHON JeSTEIIbHOCTH — aHaJlu3 U CUHTE3, CPaBHEHUE,
00o0011eHne, CUCTeMaTH3alHI0, KIacCu(UKAIUIO, BBISIBIEHUE TPUUMHHO--CIIEICTBEHHBIX CBSI3€H
— JJIS M3Yy4YEHUs CBOMCTB BELIECTB M XMMHUYECKHX PEAKIHil, eCTECTBEHHO-HAayUHbIE€ METOJIbI
NO3HaHUS — HaONIoIeHUe, W3MEpPeHHe, MOJCIIMPOBAaHUE, OSKCIEPUMEHT (peajbHbIi U
MBICJICHHBIN);
-CcJIe/10BaTh MpaBUIaM MOJIb30BaHUS XUMHUUECKON Mocy 1ol U 1abopaTOpHBIM 000pyIOBaHUEM, a
TaK)Ke MpaBuiIaM OOpaIlEHUs C BEIIECTBAMHU B COOTBETCTBUH C MHCTPYKLHUSMU 110 BBITOJHEHHUIO
7a00paTOPHBIX XMMUYECKHUX OMNBITOB IO IOJYYEHHIO M COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(Bomoposia M KHCIOpOJa), NMPUTOTOBICHUIO PAcCTBOPOB C OINpeAeNEHHOW MaccoBOil Joneit
pacTBOPEHHOIO BEUIECTBA, IUIAHUPOBATb U TPOBOJUTH XHMHUYECKHE ODKCIIEPUMEHTHI IO
pacmo3HaBaHWIO PACTBOPOB IMIEJOYed MW KHUCJIOT C TOMOIIBI0 HMHAMKATOPOB (JIAKMYC,
¢deHondransent, METUIOPAHX U IpYTHe).

K konny oOydeHus B 9 kjacce NpeaMETHbIE pe3yibTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUI:
-pacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKUX MOHITHI: XUMHUUYECKUN AJIEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTHOH, aHUOH, TIPOCTO€  BEIIECTBO,  CJOKHOE  BEIIECTBO,  BaJEHTHOCTD,
AIIEKTPOOTPHUILIATEILHOCTh, CTENEHb OKUCIICHUS, XMMHUYECKas pEakKIHs, XUMHYecKasl CBS3b,
TETIOBON 3PQEKT peakiyu, MOJb, MOJISIPHBIM 00BEM, PacTBOP, IIACKTPOIUTHI, HEINEKTPOIUTHI,
JIEKTPOJIUTUYECKAs TUCCOLMALMSA, PEAKIUHU HOHHONO OOMEHa, KaTalu3aTop, XUMHUYECKOe
paBHOBecHE, OOpaTHUMbIE W HEOOpaTHMbIE pPEAKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peaKuuyu, OKUCIMUTEIb, BOCCTAHOBUTENb, OKHCIEHHE M BOCCTAHOBJICHHE, aJFIOTPOIHA,
aM(pOTEpPHOCTh, XUMHYECKasi CBA3b (KOBAJICHTHAs, MOHHAs, METAUINYECKas), KPUCTAITHYECKas



pemérka, KOppO3Usi METAUIOB, CIUIaBbl, CKOPOCTb XHMHMUYECKOW pEaKIHUH, MPeaeIbHO
nonyctumas konueHtpanus [1JIK Bemectna;

-WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX IMOHSATUN M NPUMEHATH 3TU IOHSTHS
IIPY ONMCAHMHU BEIECTB U UX MIPEeBpaILEeHUI;

-ACIIONIb30BaTh XUMHUECKYIO CHMBOJIUKY IJIi COCTaBJCHHs (POpMyN BeLIECTB M YpaBHEHUU
XUMHUYECKHUX PeaKluii;

-OIPENIENSITh BAJIEHTHOCTh U CTENEHb OKHUCICHUS XHMUYECKUX 3JEMEHTOB B COCIMHEHUSX
Pa3INYHOIO COCTaBa, MPUHAUICKHOCTh BELIECTB K OMNPEAEIEHHOMY KJIAacCy COEJUHEHUH I10
dopmynaM, BUJ XMMUYECKON CBSA3H (KOBaJCHTHAs!, HOHHASI, METAIIMYECKas) B HEOPTaHUYECKUX
COCIMHEHUSX, 3apsi/l HOHA [0 XUMHUYECKOW (opmyie, xapakrep cpelbl B BOJHBIX PacTBOPAX
HEOPraHWYECKUX COCAMHEHMM, TUIl KPUCTAIMYECKOM PEIIETKH KOHKPETHOIO BEILIECTBA;
-packpbiBath cMblca Ilepuonuueckoro 3akona JI. M. MenneneeBa U AEMOHCTPUPOBATH €ro
NOHMMAaHME: OIMCHIBATh W XapaKTepu3oBaTh TabmuuHyro (opmy Ileproandeckoit cucTembl
XMMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATHS «TJlaBHas noArpynna (A-rpymmna)» U «oOoyHast
noarpynna (b-rpynmna)», Manble U OOJIbIIME NEPUOABI, COOTHOCHUTH 00O03HAYEHUS, KOTOPBIE
UMEIOTCA B IMEPUOAMYECKON Tallule, C YUCIOBBIMM XapaKTEpPUCTHKAMHM CTPOEHHUS aTOMOB
XUMHUUYECKHUX 3JIEMEHTOB (COCTaB M 3aps] sipa, 00llee YUCIIO 3JIEKTPOHOB U pacHpeesieHue uxX
IO 3JIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIHME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB
U UX COCIUHEHHH B Ipelenax MajiblX INEpUOAOB U IJIaBHBIX MOArPYHH C YYETOM CTPOEHHUS HUX
aTOMOB;

-KJ1accu(ULIMpPOBaTh XUMUYECKUE JIEMEHTHI, HEOPIraHUYECKUE BEILECTBA, XUMUYECKHE PEAKIINU
(Mo 4YMcay M COCTaBy Y4yacCTBYIOUIMX B PpEaKUUH BEIIECTB, IO TEIUIOBOMY 3(PQexTy, Mo
M3MEHEHUIO CTENIEHEN OKMCIEHMSI XUMUYECKUX JIEMEHTOB);

-XapaKkTepHU30BaTh (OMHUCHIBaTh) OOIMIME U cHeru(UUecKre XUMHUECKHE CBOMCTBA MPOCTBIX U
CJIOKHBIX BEILECTB, MOATBEPXK/as ONMMCAHUE IPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX ypaBHEHUN
COOTBETCTBYIOIUX XUMUYECKUX PEAKIUII;

-COCTaBJIATh YPAaBHEHUS AJIEKTPOJIUTUUYECKON AMCCOIMAIMHN KUCIIOT, IIeJouell U coJieH, MOIHbIe
U COKpallléHHbIE YPABHEHUS PeaKLUii HOHHOrO 0OMeHa, YpaBHEHMS peaKifii, MOITBEPKIAIOLIINX
CYIIIECTBOBaHHE F€HETUUYECKOM CBSI3U MEX/y BEILIECTBAMU PA3IMYHBIX KJIACCOB;

-pacKpbIBaTh  CYHIHOCTb  OKHCIMTEJIBHO-BOCCTAHOBUTEIBHBIX  PEAaKUMH  IOCPENCTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuil;

-IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT X CTPOEHHMSI, BO3MOKHOCTH IPOTEKAHMSI
XUMHUYECKHUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBHUSIX;

-BBIYMCIIATE OTHOCUTENIBHYI0 MOJIEKYJSIPHYIO M MOJIIPHYIO MAacChl BEIECTB, MAacCOBYIO JOJIO
XUMHUYECKOTO 3JIEMEHTa Mo (QopMyse COEIMHEHHs, MAcCOBYIO JOJIO BEIIeCTBa B PacTBOpPE,
IIPOBOAMTH PACUETHI [0 YPABHEHUIO XUMUYECKON PEAKIINY;

-c0o0JII0/1aTh TpaBUiia MOJIb30BAHUS XUMUYECKOW MOCYAON U JIabopaTOpHBIM 000py/I0BaHUEM, a
TaKXe MpaBujia OOpaIlEeHUsI C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLUSAMH I10 BBITOJHEHUIO
71a00paTOPHBIX XUMHYECKHX OIBITOB MO MOJYYEHUIO U COOMpPAHHUIO Ta3000pa3HbIX BEILECTB
(aMMHaKa U yTIeKUCIIoro rasa);

-IPOBOJIUTH PEAKIMM, MOATBEPXKJIAIOIINE KAYECTBEHHBI COCTaB pPAa3JIMYHBIX BEIIECTB:
pacrio3HaBaTh OIBITHBIM MyTEM XJIOpUI-, OpoMuiI-, MOAMI-, KapOoHat-, ¢ocdar-, cuimkar-,
cynbdar-, TUAPOKCUA-UOHBI, KATHOHBl aMMOHMSI M HMOHBI H3YYEHHBIX  METaJlIOB,
IIPUCYTCTBYIOLIME B BOJHBIX PACTBOPaxX HEOPraHUUYECKUX BEILECTB;

-IPUMEHSATH OCHOBHBIE OIEpallM MBICIUTEIbHON NESTEIIbHOCTH — aHallu3 U CUHTE3, CPAaBHEHUE,
0000111eHNe, CUCTEeMAaTU3aINIO0, BBISBICHUE MPUYUHHO-CIECJCTBEHHBIX CBS3€H — I M3y4YCHHS
CBOWCTB BEIIECTB M XUMHUYECKUX PpEaKIHil, €CTECTBEHHO-HAay4yHble METOJbl IO3HAHUA —
HaOJr0IeHNe, U3MEPEHNE, MOJICTTUPOBAHUE, SKCIIEPUMEHT (peasIbHbIA U MBICIICHHBIH ).



TEMATHYECKOE INTAHUPOBAHHUE 8 KJIACC

KosauuecTBO 4acos
Ne HaumeHoBaHue pa3jiesioB u Kontpo e IpakTuueckue dueKkTpoHHbIE (LM (POBbLIE)
/ HTPOJIbLHEI THYECKH 6
n/n TeM NMPOrpamMMbl Bcero paBOTLI paGoTLI o0pa3oBaTejibHbIE PeCypPChl
Pasznea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUS
Xumust — BakHas o0J1acTb
11 €CTEeCTBO3HAHUS U 5 9 bubnuorexa [IOK
' MPAKTUYECKOM IEATCILHOCTH https://m.edsoo.ru/7f41837c
YeJI0BEKA
19 BemrecTBa 1 XuMU4eCcKue 15 1 bubnunoreka LIOK
' peakiuu https://m.edsoo.ru/7f41837c
Hroro o pasneny 20
Pa3nen 2. BaxkHeliune npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Bozmyx. Kucnopon. 5 bubmmoreka [JOK
' [MonsiTue 06 oxkcuaax https://m.edsoo.ru/7f41837c
29 Bonopon.Ilonsitue o 8 1 bubmmoteka IIOK
' KHCIJIOTAaX U COJISIX https://m.edso0.ru/7f41837¢c
23 Bopna. Pacteopsl. [lonstue 5 1 1 bu6nmorexa LIOK
' 00 OCHOBAHUAX https://m.edsoo.ru/7f41837c
24 1({);: N 11 1 1 bubmorexa LIOK
' p 9 https://m.edsoo.ru/7f41837c
COEIMHEHNIT
Hroro o pasneny 30

Pasnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHne aToMoB.

Xumuuyeckasi cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aAaKIHH

3.1

[Tepuonnueckuii 3aKOH U
[Iepuonnueckas cucrema
XAUMHUYECKHX dJIeMEHTORB /I,
N. Mennene-eBa. CTpoeHue

bubnuoreka [{OK
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
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

aToMa

Xumudeckas CBI3b.

39 OKUCIUTEIBHO- 8 bubnunoreka LIOK
BOCCTaHOBUTEILHEIE https://m.edsoo.ru/7f41837c
peakiuu

bu6nunorexa LIOK
Hroro no pasneny 15 https://m.edsg).ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edsoo.ru/7f41837c¢
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE 1 yruyOneHne 3HAHUMA 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OCHOBHBIC 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubmuoreka [IOK
' snementoB VIIA-rpymisl. [anoress: https://m.edso0.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [JOK
' PYTHIRL. Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKA XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSAMHECHUS
Hroro 1o pasneny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pasznen 4. Xumus 1 OKpyskamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpemst 3 bubnnorexa [JOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




HOYPOYHOE IIVTAHUPOBAHMUE 8 KJIACC

KounvecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudposeie
wn Tema ypoka Beero KOﬁHTpOJ‘IbHLIe HpﬁaKTI/I‘IGCKI/Ie W3ydeHHS  0GPA30BATEbHBIE
padoThI padoThI pecypebi
1 IIpeamer xumun. Ponb Xumuu B KU3HA 1 bubnuoreka [IOK
yeJoBeKka. Teja U BelecTna https://m.edsoo.ru/ff0d210c
2 [TonsiTue 0 MeTO/IaX TO3HAHUS B XUMUU 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpasuia
3 paboThl B 1a00paTOpUn U MPUEMBI 1 bubnuorexa [JOK
oOparieHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 UYuctele BeniecTBa U cMecu. CriocoOsl 1 bubnuorexa [JOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[Ipa eckas pabora Ne 2 «Pa3zgenenue
5 cafecKeTI;I/I I({HaKH;HI?\depg OUYUCTKHU E 1 bubmorexa HOK
. https://m.edsoo.ru/ff0d28c8
MTOBapEHHOM COJIH)»
bu6mmoreka [IOK
6 ATOMBI U MOTICKY I 1 https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKHUE AIIEMEHThI. 3HAKU 1 bu6mmoreka [IOK
(CUMBOJIBI) XUMHYECKHUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie u ClIOKHBIE BEMIECTBA 1 bubmiorexa HOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 bubmorexa [JOK
https://m.edsoo.ru/ff0d2d50
o | e | B LOK
PMYJIa. https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHUX JIEMEHTOB
11 OTHOCHTENIbHAS aTOMHAs Macca. 1 bubmuorexa [JOK

OrtHocuTenbHAs MOJICKYJISIpHAdg Macca

https://m.edsoo.ru/ff0d323c



https://m.edsoo.ru/ff0d210c
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12 MaccoBast 1011 XUMHYECKOTO DJIEMEHTA bubmuoreka [JOK
B COCAVMHEHUU https.//m.edso0.ru/ff0d350c
13 KonuuectBo BemiectBa. MoJib. bubmuorexa [JOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 Pu3znuecKrue 1 XUMUYECKHUE SIBJICHUS. bubnmoreka [JOK
Xumu4eckas peakLus https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky U ycioBus NPOTEKAHUS bubnuoreka [IOK
XUMHYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs1 MacChl BELIECTB. bubnnoreka [JOK
XHWMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenus konm4yecTBa, Macchl
17 BEILIECTBA 10 YPABHEHUAM XUMUYECKUX bubmorexa LIOK
N https://m.edsoo.ru/ff0d5708
peakuui
Kiaccudukanmss XuMuuecknx peakiui
18 (coenHqu):HHﬂupasnomeHm 3a1\IZemeL:ms[ bubmmorexa LIOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JI — Y4EHBIii-
19 ommroncucr. OBoduenne 1 Bu6moexa LIOK
H JHCT. . https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3alusl 3HAaHUH
20 KonTtponsHast padora Nel o treme bubnnoreka [JOK
«BelecTBa 1 XUMHYECKHUE PEAKITUI https://m.edsoo.ru/ff0d4290
B — .C
21 B(:): nya K;rnes I)oragg3 aneOh:eTIj: u bubmmorexa LIOK
Ayxa. POA https://m.edso0.ru/ff0d448e
npocroe BeuiecTBo. O30H
duznyeckue U XUMHUIECKHE CBONCTBA
22 KHUCJIOpo/ia (peakuyu OKUCICHUS bubmorexa LOK
’ https://m.edsoo.ru/ff0d4614
ropenue). [louarue 06 okcumax
CriocoOsI MoNTy4eHus: KHCIopoia B
23 nabopaTtopun zlqnpOMmmneHF;{cim bubmorexa LIOK
' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoia
24 TemnnoBoit s ekt xumMuueckoit bubnnorexa [JOK

pC€aKknuuu, MOHATUC O TCPMOXHUMUUYCCKOM

https://m.edsoo.ru/ff0d4790



https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
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YpaBHEHHH, IK30- U SHIOTCPMUICCKUX
peaKImsx

TorumBo (HedTh, yroiab U METaH).

25 3arpsi3HEHHE BO3]lyXa, CITIOCOOBI €T0 Eubmorexa LIOK
’ https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALLCHUS
IT 0
26 lonyeenmien cobmpanc snetopora BuGiorera LIOK
1 1P poAa, https://m.edsoo.ru/ff0d4ae2
W3Yy4YEHUE €ro CBOMCTBY
27 Bonopon — aneMeHT u npocroe bubnuoreka [IOK
BeliecTBO. HaxoxkaeHnue B nmpupoie https://m.edsoo.ru/ff0d4dd0
28 du3nYecKre U XMMUYECKUEe CBOMCTBA bubmuorexa [JOK
Bojtopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 [ToHsiTHE O KUCIIOTAX U COMAX brbmoreka [JOK
https://m.edsoo.ru/ff0d50d2
30 CrniocoOsl nostydeHus BOAOPOIa B bubnnoreka [JOK
naboparopun https://m.edsoo.ru/ff0d4dd0
I1 0 04
31 lonyuenme n cobmpane soropona BuGorera LIOK
ye oHP AOPOa, https://m.edsoo.ru/ff0d4f42
W3Yy4YEHUE €ro CBOMCTB»
30 MossipHblii 00bEM ra30B. 3aKOH bubnnorexka [JOK
ABorazpo https://m.edsoo.ru/ff0d542e
3 memecrma rasa no org nsseemony buGorexa LIOK
H My https://m.edsoo.ru/ff0d55a0
KOJIMUYECTBY BEIIECTBA WK 00BEMY
34 BB;‘;?;:?" gf}? érp? 1;; 2(1)300}?011:(6) 3aKOHa bubmorexa [JOK
ypas DCAKII 1 https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHH ra30B
35 dusndecKknue 1 XUMUYECKHE CBOMCTBA bu6mmorexa [IOK
BO/JIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [Tonstre 06 bubmuorexa [JOK
HHAUKATOpax https://m.edsoo.ru/ff0d59e2
37 Bopa kak pactBopurens. HachilieHHbIe bubnuoreka [IOK



https://m.edsoo.ru/ff0d4c4a
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Y HEHACBIICHHbIE PacTBOPBI. MaccoBast
JOJIs BEIIECTBA B PACTBOPE
[IpakTuyeckas padora Ne 5 o Teme
«IIpUroToBICHHE PACTBOPOB C

https://m.edsoo.ru/ff0d5b40

bubmuorexa [JOK

38 ONpeACIEHHON MAacCCOBOU JTOIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BELIECTBAY
39 KonTponbnas padora No2 o teme bubnmoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiacCUpUKALIHS, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
n .
p | e e B 10K
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHHS: COCTaB, KJIacCH(UKAIIHS, bu6mmoreka [IOK
42 :
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [losnydyeHne u XUMHYECKUE CBOWCTBA bubnnorexa [JOK
OCHOBAaHUI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, kinaccudukarms, bu6mmoreka [JOK
44 _
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 ITonyyenue u XMMUYECKUE CBOMCTBA bubnnoreka [JOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpennue): HOMEHKIIaTypa,
46 cn(J)IcIi)éLII) HIE)IJ{IH )e:miv[ XI:/II;\iI-II/I‘:ZEKI/Ie bubmiorexa HOK
. v ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
ITpakTruyeckas padora Ne 6. Pemenue
47 9KCIIEPUMEHTAJIBHBIX 3a7a4 110 TeMe bubnuoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTraHUYECKUX https://m.edso0o.ru/00ad9b7c
COCIMHEHUI»
48 I'eneTnveckas CBSI3b MEXKIY KiIaccaMu bubmuorexa [JOK
HEOPraHUYECKUX COEIMHEHUN https://m.edsoo.ru/00ad9a50
49 O0o01IeHre U CHCTeMAaTH3alns 3HAHUN bubmorexa LIOK

https://m.edso0.ru/00ad9cb2
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KontponbHas padota Ne3 no teme

bubmuorexa [JOK

n
50 OCHOBHBIGuI'fJIaCCLI HEOPraHUYECKUX https://m.edsoo.ru/00ad9ela
COETMHEHU I
[lepBbie NOMBITKU KIaCCUPUKAITUU
51 XUMHYECKHUX 3IeMEHTOB. [IoHsaTHE O BH6J_IHOTeKa LOK
https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHbIX 3JIEMEHTOB
[Tepuonuueckuii 3aKOH U
52 [lepuoanueckas cucteMa XMMHUYECKUX BH6J_IHOTeKa HOK
https://m.edsoo.ru/00ada52c
anemenToB M. 1. MenaeneeBa
53 [lepuropl, TPYMIIbI, MOATPYIIIBI BH6J_IHOTeKa LOK
https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CoCcTaB aTOMHBIX bubnnoreka [JOK
siaep. M3oTonbl https://m.edsoo.ru/00ada342
CtpoeHue 31eKTPOHHBIX 000JI04eK
55 aToMOB 3JieMeHTOB [lepuoanueckoit BH6J,IHOTeKa HOK
https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. Menaeneera
XapakTeprucTuKa XMMHYECKOTO
56 3JIEMEHTA MO €ro MOJIO0KEHUIO B bubnnorexka [JOK
[Tepuonnueckoint cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoauyeckoro 3akoHa ass
57 pa3BuUTHA Hayku U npakTuku. J[. 1. bubnuoreka [IOK
MenneneeB — y4€HBIM, IEAArOT U https://m.edsoo.ru/00ada96e
rpaKIaHUH
58 DNEeKTPOOTPHUIIATEITLHOCTh ATOMOB bubnunorexa [JOK
XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
59 WNonnas xumudeckas CBs3b bubmorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBasieHTHas monsipHast XUMUYECKast bubnmoreka [JOK
CBS3b https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HenosspHasi XUMUYeCKast bubnnorexa [JOK

CBs3b

https://m.edsoo.ru/00adaab9



https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
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

bu6mmoreka [IOK

62 Crenens oxucenma 1 https://m.edsoo.ru/00adae28
63 OKHCIUTETBHO-BOCCTAaHOBUTEIbLHBIC 1 bubmuorexa [JOK
peakuuu https://m.edso00.ru/00adb076
64 OxucauTeNy 1 BOCCTAHOBUTEIU 1 Egggﬁﬁfggggﬁ}éoé‘ db076
65 KontponbHas padota Ne4 o reme 1 bubnnoreka [HOK
«Ctpoenue aroma. XUMUYECKasI CBSI3bY https://m.edso00.ru/00adb486
66 PesepBHelil ypok. O60011eH1E 1 1 bubnmoreka [JOK
CUCTEMaTU3alUs 3HAHUN https://m.edsoo.ru/00adb33c
67 PezepBHbiit ypok. O6001IeHne 1 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ad9cb?
68 PezepBHblit ypok. O60011eHNE U 1 bubnnorexa [HOK
cUcTeMaTu3alus 3HaHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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HOYPOYHOE INIVTAHUPOBAHMUE 9 KJIACC

Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne Tema ypoka KonrTpoabubie IIpakTuueckue Hara unpposbIe
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl
[Tepuonnueckuii 3aK0OH.
PHOA bubmuoreka [JOK
1 [lepuoanueckas cucteMa XUMUYECKUX 1 _
https://m.edso0o.ru/00adb59e
anemeHToB /1. 1. Menaeneena
3aKOHOMEPHOCTU B U3MEHEHUH
2 CBOICTB XﬁMI/I‘leCKI/IX 3JIEMEHTOB 1 bubmorexa LIOK
N https://m.edso00.ru/00adb6b6
MEPBBLIX TPEX MEPUOIOB

3 Knaccudukanus 1 HOMEHKIATypa 1 bubnuoreka [IOK
HEOPraHWYeCKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Buabl XUMHYECKOI CBSI3U U THUIIBI 1 bu6mmoreka [IOK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel mo teme

5 «IToBTOpEHNUE U YIIIyOIIeHHE 3HAHUI 1 1
OCHOBHBIX Pa3/eJIoB Kypca 8 Kiacca»

6 Knaccuukanus XuMU4ecKkux peakiun 1 bubnnorexka [JOK
10 Pa3JIMYHbIM MMPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMUYECKOI

7 €aKIH1 HOHHI?H/IG 0 TOMOTEHHBIX U 1 bubmorexa [IOK
P ' https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKIIUSIX
[TonsiTHE 0 XUMHYECKOM PAaBHOBECHH.

3 @DaxTOopsl, BIUAIOIINE HA CKOPOCTh 1 bubnnorexka [HOK
XMMHYECKON PEAKIUU U MOJIO0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PaBHOBECHUS

9 OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE 1 bubnmoreka [JOK
peakuuu https://m.edsoo.ru/00adcade

10 Teopus 21EKTPOIIUTUYECKON 1 bubnnorexa [JOK

mucconuanyi. CUIbHBIE U CIa0bIe

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

11 HoHHBIE YpaBHEHUS PEAKIIUI bubanorexa LIOK
M peak https://m.edsoo.ru/00add448
XUMHUYECKUE CBOUCTBA KUCJIOT U
12 OCHOBAaHUII B CBETE IIpeACTaBIeHUI 00 bubanorexa LIOK
N p https://m.edsoo.ru/00add5d8
AIEKTPOJIUTUYECKON JUCCOLIHAIITN
XUMHUYECKHE CBOUCTBA COJIEU B CBETE
13 MPENCTABIIEHUNA 00 DIIEKTPOIIMTHYECKON Bubmorexa HOK
pea p https://m.edsoo.ru/00add8b2
IUCCOLINAIINU
14 [MoHsATHE O TUIPOIU3E COJeit bubumorexa [IOK
Ap https://m.edsoo.ru/00add9d4
. bubmuorexa [JOK
15
O000111eHIE U CUCTEMATH3ALU 3HAHUI https://m.edsoo.ru/00addd12
16 [IpakTuueckas padora Ne 1. «Pemenue bubnuoreka [IOK
SKCIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
KourponsHas padora Ne2 o teme
17 <<3JI€II<)T onHTHpquKaﬂ JIACCOLIMALIAS bubumorexa [IOK
P ’ https://m.edsoo.ru/00addecO
XUMHUYECKHE PEaKIIMH B PACTBOPAX)»
OO01ast XapaKTePHUCTHUKA TaJIOT€HOB.
18 XI/III\I/_III/I‘IGCKI?/IG CBI())fICTBa Ha IIpUMepe bubmiorexa HOK
p P https://m.edsoo.ru/00addfe2
XJIopa
Xioposogopoa. CoasgHas KHCIIOTa
19 xnmﬁqecfng CﬂOﬁCTBa 1OJT GHI/IG’ bubmiorexa HOK
’ ya ’ https://m.edsoo.ru/00ade104
MIPUMEHEHNE
ITpakTrnueckas padora Ne 2 o teme
20 <<1PIOJ'I eHHe COI;IS{HOI?'I KHCIIOTHI bubmiorexa HOK
v . . ’ https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBOMCTB»
Brrunciesus mo ypaBHeHUSIM
21 XUMHYECKUX ea1}<,p Wi, eCJIM OJIUH U3 Bubmiorexa HOK
peakiui, o https://m.edsoo.ru/00ade488
peareHTOB J1aH B H30BITKE
) OO6m1ast xapakTepucTHKa SJIEMEHTOB bubnmoreka [JOK

VIA-rpynmst

https://m.edsoo.ru/00ade64a
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AnnoTponHbie MOIU(UKALIUY CEPHI.

bubmuorexa [JOK

23 Haxosxxnenue cepsl u €€ coeIMHEHUH B https://m.edsoo.ru/00ade64a
npupojie. XUMHUYECKHE CBOMCTBA CEpPhI T '

24 CepoBojnopo/i, ctpoenue, hu3nueckue bubnmoreka [JOK
U XMMUYECKHE CBOMCTBA https://m.eds00.ru/00ade802
Oxcunpl cepel. CepHas KMCIIOTA,

25 (bl/ISI/I‘I{[CCKI/IIe) u XI/II\EI/I‘ICCKI/IC CBOIiCTBa bubmorera LIOK

’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE P
XUMHYECKUE PEAKLIUH, JICKAILNE B
OCHOBE IPOMBIIIUIEHHOTO criocoba

26 IIOJIyYEHUSI CEPHOU KUCIIOTHI. bubnuoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>Kalollen cpelibl COEAUHEHUSIMHU
Ccephl

27 Brruncienne MaccoBoit 101 BbIXO/a bubmuorexa [JOK
IIPOYKTA PEAKIINU https://m.edsoo.ru/00adec8a
OO01as xapakTepucTUKa SJIEMEHTOB

8 VA-rpynsbl. A30T, pacipoCTpaHEHUE B bubnuorexa [IOK
npupoje, Gpu3ndeckue 1 XuMUYECKHe https://m.edsoo.ru/00adeeab
CBOMCTBA
AMMuak, ero puznueckue u

’ . bubimorek K

29 XUMHUYECKHUE CBOMCTBA, MOIYYEHUE U h ttp65J'I/ /r?1 g ds%c?r(a 100adf004
PUMCHEHHE T '
[IpakTuueckas padbora Ne 3 o Teme

bubnuorex K

30 «[TonmyueHne aMMuaKa, n3y4eHue ero http6$J'I//r(r)1 g d;){)lr(a 100adf180
CBOWCTBY o '

31 A3oTHas Kuciora, e€ Gpu3nIecKkue u bubmuorexa [JOK
XMMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHnE HUTPATOB U COJNEN
aMMOHHUS B KQU€CTBE MUHEPATbHBIX

32 ynoopenuit. XuMuueckoe 3arpsisHeHHe bubmorera [JOK

OKpY>KaroIlen cpelibl COETUHEHUSIMU
a3zoTa

https://m.edsoo.ru/00adf518
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dochop. Oxcun pochopa (V) u

bubmuorexa [JOK

33 ¢dochopnas xkucnora, puHUECKUE U https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOKCTBA, MOTYyYEHUE T '
Hcnons3oBanne pocdartoB B kKauecTBe

34 MUHEPATBHBIX YI0OPCHHIA. bubnunoreka [HOK
3arpsi3HEHUE NPUPOTHON Cpeibl https://m.edsoo.ru/00adfc20
dbocharamu

35 VYruepoa, pacupocTpaHeHue B IpUPoOJIE, bubnuoreka [IOK
(hU3UYECKHe U XMMHUYECKHUE CBONCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepona, ux Gpusndeckue u

36 XHMHYECKHUE CBOMCTBA. DKOJIOTHICCKHE bubmuorexa [JOK
po0JIEMBbI, CBSI3aHHBIC C OKCHUIOM https://m.edsoo.ru/00adfebe
yriepoaa (1V)

37 VroabpHas KUCIOTa U €€ COJIN bubnmorexa LIOK

https://m.edso00.ru/00ae006c
[IpakTuueckas pabora Ne 4 o Teme

38 "[losrydeHue yrieKuciioro rasa. bubnuoreka [IOK
KadectBenHnas peakiys Ha kapOoHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavabHBIC TOHATHUS 00

39 OpraHUYEeCKUX BEIIECTBAX KaK O bubmorexa LIOK
COMHEHIX YIIeposia https://m.edsoo.ru/00ae054e

40 KpemHwuii 1 €ro coeTuHEHUsI bubmiorexa LIOK

https://m.edso0o.ru/00ae080a
ITpakTruyeckas padora Ne 5. Pemenue

41 SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME bu6mmoreka [IOK
«BaxHeume HeMeTaJuIbl U UX https://m.edsoo.ru/00ae0bf2
COCTUHCHHUS
KonTponbnas padota Ne3 mo Teme

42 «BakHeline HeMeTallIbl U UX bubmorexa LIOK
COCTHHCHHS https://m.edsoo.ru/00ae0el8

43 OO1m1ast XxapakTepUCTHKA XUMUYECKHX bubnnorexa [JOK

9JICMCHTOB — MCTAJIJIOB.

https://m.edsoo.ru/00ael103e
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Merannnueckast CBsI3b U
MeTaJUIMuecKasi KpucTauinueckas
pemérka. Pu3nyeckue CBOMCTBA
METAJIJIOB

XUMHUYECKUE CBOUCTBA METAJIOB.

bubmuoreka [JOK

44 % i
ONEKTPOXUMMHECKUH P HANPIKCHUA https://m.edsoo.ru/00ae1156
METaJNIOB
OO6mmue crnocoObl MOTYYSHHUS METAILIOB.
CmuiaBbl. BerunciieHust 1o ypaBHEHUSIM bubnmoreka [JOK
45 .
XMMHYECKUX PEAKIUH, ECIIU OJUH U3 https://m.edsoo.ru/00ael1156
pEareHTOB COJEPIKHUT MPUMECH
46 [TonsTHE O KOPPO3UM METAJLIOB Bubmzorexa LIOK
https://m.edsoo.ru/00ae1278
bu6mmorexa [IOK
47
[Henounbre MeTaLbI https://m.edsoo.ru/00ael4b2
48 OKcHUbI ¥ TUAPOKCUIBI HATPUS U bu6mmorexa [IOK
KaJus https://m.edsoo.ru/00ael4b2
49 [llenouHO3eMeTbHBIC METAILTBI — bubmuorexa [JOK
KaJIbILIMA U Mardui https://m.edsoo.ru/00ae15e8
50 Baxueiinme coeqMHEHNUSA KLU bubmiorexa HOK
https://m.edsoo.ru/00ael15e8
51 O0001IeHNE U cCUCTEMATU3ALUS 3HAHUN
57 JKécTKoCTh BOJIBI M CIIOCOOBI €€ bu6mmoreka [IOK
YCTPaHEHMS https://m.eds00.ru/00ae1886
I1 6ota Ne 6
53 "iécriocts sox 1 MeToTb 6 Bumorexa [IOK
" A A https://m.edsoo.ru/00aelae8
YCTpaHECHHS
. bu6mmorexa [IOK
54
AmomuHui https://m.edsoo.ru/00aelc64
AMpoTepHbIe CBOIICTBA OKCHJIA U bubnnorexa [JOK
55
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Keneso bubmuoreka [JOK
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Oxcupl, THIPOKCHUJIBI U COJIU JKEJIe3a

https://m.edsoo.ru/00ael1d86
bubmuoreka [JOK

57
(I u xenesa (1) . https://m.edsoo.ru/00ae35e6
58 O060011IeHre U CUCTEMAaTH3aIlis 3HAHUH 1
[IpakTrueckas padota Ne 7. Permenue
59 3KCIEPUMEHTAIBHBIX 3a7a4 [0 TEME 1 bubnunoreka [HOK
«BaxHeinme MeTaIbl U UX https://m.edsoo.ru/00ae3de8
COCJIMHECHHU S
Beruncnenus mo ypaBHEHUSIM
XUMHUYECKHUX PEaKIIHii, €CIIK OJIUH U3
60 peareHToB /1aH B U30bITKE WU 1 bubnuoreka [IOK
COZEPKUT pUMeCH. Beruncnenus https://m.edso00.ru/00ae1750
MacCOBOM J0JM BbIXOJa IPOIYKTa
peakuuu
61 OG6oO0IIEHNE ¥ CHCTEMATH3AIUS 3HAHUI 1
KonTponbnas padota Ne4 no teme
62 «BaxxHelme MeTaIbl ¥ UX 1
COCJIUHECHHU S
63 BemectBa u Mmarepuassi B 1 bu6mmoreka [JOK
MOBCEIHEBHON XKU3HU YEI0BEKA https://m.edsoo.ru/00ae3f50
64 XHUMHUUECKOE 3arpsA3HEHUE 1 bubnnorexka [JOK
OKpY>KaroIleu cpeibl https://m.edso0.ru/00ae4270
65 Ponps xumuu B pemreHnn 1 bubnnorexka [JOK
AKOJIOTHUECKUX MPoOIeM https://m.edsoo.ru/00ae4270
66 PesepBHblil ypok. O6006111eHNE 1 1 bubnuoreka [IOK
cucTeMaTHu3alis 3HaHui https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O6o0111eHNE U 1 bubmmoreka [IOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00adb33c
68 PesepBHblitl ypok. O600611eH1E 1 1 bubnuorexa [IOK
cucTeMaTHu3alus 3HaHu https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 68
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