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INOACHUTEJIBHASA 3AIINCKA

[IporpaMma 10 XMMHU Ha YypPOBHE OCHOBHOIO OOIIEro 00pa3oBaHUS
COCTaBJCHAa HAa OCHOBE TpeOOBaHMI K pe3ylbTaTaM OCBOEHHUS OCHOBHOU
o0pazoBaTenbHOM MIPOTrPaMMBI OCHOBHOT'O o01iero oOpa3oBaHus,
npeacraBiaeHHbIX B @IT'OC OOO, a takxke Ha ocHOBe (enepaabHON paboueit
OporpaMMbl BOCIIUTAHUS M € Y4E€TOM KOHLENIMHU IpernofaBaHUsl y4eOHOro
npenMera «XuMHS» B 00pa3oBaTenbHbIX — opranuzanusax — Poccuiickoi
denepaun.

[Tporpamma mo xumuu naéT MpeACTaBlICHUE O ILIEJIsAX, oOUIeil cTpareruu
OoOydeHHMs, BOCIUTAHUS M Pa3BUTHUSI OOYYaAIOUIUMXCS CPEACTBAMH Y4e€OHOTO
npeIMeTa,  yCTaHaBJIMBAeT  O0sA3aTENbHOE  MPEIMETHOE  COJIEp)KaHME,
IpeyCMaTpUBAET paCIpelesieHne €ro Mo KiaccaM U CTPYKTYpUPOBAHHUE IO
paszenaM M TeMaMm MOpOrpaMMbl MO XUMHH, ONPENEISET KOJIUYECTBEHHbIE U
KayeCTBEHHbIE XapaKTePUCTUKHU COJIEpKaHMUs, PEKOMEHTyEMYIO
MOCJIEOBATEIbHOCTh M3YYEHHUSI XUMUU C YYETOM MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX ~ CBSI3€H, JIOTUKM Y4eOHOro Tpoliecca, BO3PACTHBIX
0COOCHHOCTEW O00y4arolmuXcsi, ONpeNeNsieT BO3MOXHOCTH TpeaMeTa Jyis
peay3anuu TpeOOBaHMM K pe3yIbTaTaM OCBOCHHUS OCHOBHOM 00pa30BaTEILHOM
IporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIIET0 00pa3oBaHus, a Takke TpeOOBaHUMU
K pe3yibTaTaM OOy4YeHUs XHMHHM Ha YpOBHE IIeJIie W3Y4eHHs MpeaMeTa U
OCHOBHBIX BHJIOB Yy4€OHO-TIO3HABATEJILHON JESITEIbHOCTH O0ydYarolerocs Mo
OCBOEHHIO Y4E€OHOI'O COAEPKaHUSI.

3HaHME XHMHH CIY>)KUT OCHOBOM IJIs1 (POPMHUPOBAHUS MHUPOBO33PEHUS
o0y4aromerocsi, €ro NpeACcTaBICHU 0 MaTEPUATLHOM €IUHCTBE MHUPA, BAKHYIO
pOJIb UTparoT GopMUPYEMbIE XUMUEH MPEICTABICHUS O B3aUMOIIPEBPAIICHUSIX
SHEPruM U 00 3BOJIIOLMHU BEUIECTB B MPHUPOJAE, O MYTAX PELICHUs INI00aIbHBIX
npo0JieM YCTOMYMBOI'O pa3BUTHUS UEJIOBEUECTBA — CHIPhEBOM, SHEPreTUUECKOM,
MUIIEBON U 3KOJOrMYecKOoi 0€301acHOCTH, IPOOJIEM 3APaBOOXPAHEHHUS.

N3y4yenne xumuu:

CHOCOOCTBYET  peaiu3alid BO3MOXHOCTEH JIi  CcaMOpa3BUTUA U
dbopMupoBaHUs KyJIbTYphl JUYHOCTH, €€ oOmeld u (yHKIIMOHAILHON
IPaMOTHOCTH;

BHOCHUT BKJIaJl B (POPMUPOBAHUE MBIIUICHHUS U TBOPUYECKUX CIIOCOOHOCTEN
Oo0y4arolmmxcs, HaBBIKOB HMX CaMOCTOATENbHOM Y4eOHOW JeATeIbHOCTH,
HKCIIEPUMEHTAIbHBIX M HCCIEAOBATEILCKUX YMEHUH, HEOOXOAMMBIX Kak B
MOBCEIHEBHOM JKU3HU, TaK U B IPO(eCcCHOHAIBHON e TENbHOCTH;

3HaKOMUT CO CHEIU(PHUKON HAYYHOTO MBIIUICHHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIiJa HA €IMHCTBO TMPUPOJAbI M  YEJIOBEKa, SBISETCA
OTBETCTBEHHBIM 3TarioM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHOU IpaMOTHOCTH
oOyyJarommxcs;

croco0cTByeT (hOPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIECHHSI K €CTECTBEHHO-
Hay4yHbIM 3HAHMUSIM, K TPUPOAE, K UYEIOBEKY, BHOCHUT CBOW BKJIaJ B
AKOJIOIrMYECKOE 00pa30BaHUE 00 yUYarOIIUXCS.

JlaHHbIe HanpaBJiIeHUs B OOYUYEHUH XMMHUU 00ECIIEUUBAIOTCS CreU(UKON
ColepX aHusl y4yeOHOro TpeaMeTa, KOTOPBIA SBISETCA  Ie1aroru4yecKu
aJanTUPOBAHHBIM OTpaK€HWEM 0a30BOM HAYKH XMMHH Ha OMPEAEIEHHOM 3Tare
e€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOI'O OOILEro oOpa3oBaHUs OPUEHTUPOBAH
Ha OCBOEHHE OOYYarOUIMMHUCSA CHUCTEMbl NEPBOHAYAJbHBIX MOHATUA XUMUH,



OCHOB HEOPraHWYECKOW XMMHUHM U HEKOTOPBIX OTIEJIbHBIX 3HAYUMBIX MOHSITUN
OPraHNu4EeCKOM XUMUH.

CrpykTypa cofep:kaHusi MPOrpaMMbl IO XUMUU CHOPMHUPOBaHA HA OCHOBE
CHUCTEMHOI0 MoAxoa K €€ n3ydeHuro. CoiepxKaHue CKJIAJIBIBACTCS U3 CUCTEMBI
MOHSATUM O XUMHUYECKOM DJJIEMEHTE€ M BEIIECTBE M CUCTEMBI TOHSATUM O
xuMuueckol peakiuu. OO0€ 3TH CUCTEMBI CTPYKTYPHO OPraHWU30BaHbI 110
IPUHIUITY TOCJIEIOBATEIbHOTO PA3BUTHSl 3HAHUNW HAa OCHOBE TEOPETHUYECKUX
MpeICTaBJICHUN PA3HOT'O YPOBHSI:

— aTOMHO-MOJICKYJIIPHOTO Y4EHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— llepuognueckoro 3akona J[. M. MenaeneeBa Kak OCHOBHOI'O 3aKOHa
XUMUU;

— YYEHHS O CTPOCHUU aTOMa U XUMHYECKOMN CBSI3H;

— TPEeACTaBICHUN 00 JJICKTPOJIUTUYECKON JTHUCCOIMAIIMU BEIIECTB B
pacTBopax.

Teopernueckue 3HaHHUS PACCMATPUBAIOTCS HA OCHOBE HSMIIUPUYECKHU
MOJIYYCHHBIX W OCMBICIICHHBIX (DAaKTOB, PAa3BUBAIOTCS IOCIEIOBATEILHO OT
OJTHOTO ypOBHA K JAPYroMYy, BBINOJHSAS (QYHKUMH OOBSCHEHUS U
IIPOTHO3UPOBAHUSL CBOMCTB, CTPOCHUS U BO3MOXHOCTEH IPAKTHYECKOTO
MIPUMEHEHUS U MOJTYYEHUS U3y4aeMbIX BEILIECTB.

OcBoeHue mporpaMMbl MO XHUMHH CHOCOOCTBYEeT (HOPMUPOBAHUIO
NPEACTABICHUA O XMMHUYECKOW COCTABJISIIOLICH HAy4YHOW KAapTHUHBI MHpa B
JIOTUKE €€ CUCTEeMHOM MPUPO/Ibl, ICHHOCTHOTO OTHOIICHHS K HAYYHOMY 3HAHUIO
¥ METOJIaM IMO3HaHUA B Hayke. M3ydeHue XuMuu NpOUCXOJIUT C NPUBJICUCHUEM
3HAHWM M3 paHee H3YUECHHBIX YUEOHBIX MpeaMeToB: «OKPYXKaIOMUA MHUP,
«buonorus. 5-7 knacce» u «duszuka. 7 Kiaaccy.

[Ipy wu3yyeHUM XUMUU NPOUCXOAUT (OPMHPOBAHUE 3HAHUU OCHOB
XUMUYECKOM  HAayKM Kak  O00JIaCTU  COBPEMEHHOTO  €CTEeCTBO3HAHMSI,
MPaKTUYECKON JIESATEIbHOCTH YEJIOBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB
MHUPOBOM KYJNbTYpHL. 3alada y4eOHOro mpeaMeTa COCTOMT B (HOpMHPOBAHUU
CHUCTEMBl XMMHYCCKUX 3HAHUM — BaXXKHEHIIMX (DaKTOB, MOHATHH, 3aKOHOB H
TEOPETUUYECKUX TOJIOKEHHUH, JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO
XapakTepa, S3bIKa HAYKH, B MPUOOIIEHUH K HAYYHBIM METOAAM IO3HAHUS TpU
U3YYCHUHM BEIMIECTB M XMMHYECKUX pEakiuii, B (OPMHUPOBAHUU U DPA3BUTUU
MO3HABATEJIbHBIX YMEHUH W UX NPUMEHEHHH B Yy4e€OHO-TIO3HABATEIBHOU W
y4e0HO-UCCIEAOBATEIbCKON JeATETLHOCTH, OCBOCHUU MPABUJI OE30MacHOTO
oOpaIieHus ¢ BeIeCTBaMH B TIOBCETHEBHOM JKU3HH.

[Ipy u3ydyeHUH XUMUKM Ha YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS
BaYKHOE 3HAUYCHUE TPUOOPEIN TaKHE 1IEJIH, KaK:

— (opMHpOBaHWE WHTEUICKTYyaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K
camM000pa30BaHUI0, COTPYTHUYECTBY, CAMOCTOSITEIIbHOMY MPUHSATHIO PEIICHUH,
CIOCOOHOM aanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIIOBHUSM KU3HH;

— HampaBJICHHOCTh OOyYE€HHMS Ha CHUCTEMAaTHYEeCKOE MPUOOIIECHUE
0o0y4Jaromuxcs K CaMOCTOSITEIbHOM MO3HABATENLHOM JI€ATeTbHOCTH, HAYYHBIM
METOJiaM MO3HaHUs, (OPMUPYIOIIUM MOTHUBAIIUIO U Pa3BUTHE CIIOCOOHOCTEU K
XUMUU;

—  o0ecrieyeHHWEe  YCJIOBHMM,  CIIOCOOCTBYIOIIMX  MPUOOPETEHUIO
OoOyJarolmMUMHUCs  OMbITa  Pa3HOOOpPa3HOM  NEATEIBHOCTH, TO3HAHUS U
CaMOITO3HAHMS, KIIIOUEBBIX HABBIKOB (KJIIOUYEBBIX KOMIIETEHIIMI), WMEIOIINX
YHUBEPCAIbHOE 3HAYCHUE JJI PA3IMYHBIX BUJIOB JEATEIbHOCTH;

— (¢opmupoBanue oOMmEeH (YHKIIMOHATLHOM M €CTECTBEHHO-HAYy4YHOU
IPaMOTHOCTH, B TOM 4YHCJE YMEHUM OOBACHATH U OILICHUBATH SIBJICHUS



OKPYKAIOIIEro MUpPA, UCHOJb3Ysl 3HAHUS U OIbIT, MMOJYUYCHHbIC MPU U3y4YECHUU
XUMUH, TPUMCHATh UX TPU PEHICHUU MPoOJeM B TOBCEIHECBHOW J>KH3HU H
TPYIOBOM NEATEIBbHOCTH;

— (QopmupoBaHue y O0O0y4arolmUMXCs TyMAaHUCTHYECKUX OTHOIICHUH,
MOHMMAaHUs IEHHOCTH XWMHWUYCCKMX 3HAHWH I BBIPAOOTKH DKOJOTHUYECKU
1[eJIECO00pa3HOro MOBEJAEHUSI B OBITY M TPYIOBOM JIEATEIIBHOCTH B IEJAX
COXPaHEHUS CBOETO 3/10POBbS U OKPYKAIOIIEH TPUPOTHON Cpeibl;

— pa3BUTHE MOTHBALHUHU K OOYYEHHIO, CTIOCOOHOCTEN K CAMOKOHTPOJIO U
CaMOBOCITUTAHMIO HA OCHOBE YCBOCHHS OOIICUYETOBEYECKUX IIEHHOCTEH,
TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY Tpoduiasi U  HAMpaBIEHHOCTH
JanbHeHIIero 0oyyeHusl.

OOmiee 4YWCIO YacoB, OTBEACHHBIX IS WM3YYCHHs] XUMHUU Ha YpPOBHE
OCHOBHOTO 00111ero oo0pa3oBanus, coctabisgeT 136 JacoB: B 8 kitacce — 68 yacos
(2 yaca B Hezlen0), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIO).



COJEPXXAHUE OBYUYEHUA

8 KNIACC

IlepBoHauanbHBIC XUMUYECKUE IOHATHSA

ITpenmeT xumun. Poiab XMMUM B )KM3HU YEJIOBEKA. XUMHS B CUCTEME HaAYK.
Tena u BemecTtBa. PU3MYECKHUE CBOWCTBA BEIIECTB. ATpEraTHOE COCTOSIHUE
BewecTB. [loHATHE 0 MeTO/IaX O3HAHUS B XUMHUU. UUCThIE BEIIECTBA U CMECH.
Cnoco0nbI pa3esieHus: CMECEH.

ATOMBI M MOJEKYJbl. XUMHUYECKHE 3JeMeHThl. CHMBOJIBI XUMHYECKUX
a1eMeHTOB. [IpocThie U ClloXKHBIE BEECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢GopMyna. BaleHTHOCTH aTOMOB XMMHUYECKUX JJIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENbHAs aTOMHas Macca.
OtHocuTenbHAs MOJIEKYJsipHAsi Macca. MaccoBasi 10J1s1 XMMUYECKOT0 3JIEMEHTA
B COEIMHEHUH.

KonmnuectBo BemectBa. Momb. MonsipHas wmacca.  B3auMocBs3b
KOJIMYECTBA, MAacCChl M 4YHUCJIA CTPYKTYPHBIX €IMHUI] BeliecTBa. Pacu€rsl mo
dbopMynaM XUMHUYECKUX COETMHEHUM.

@u3N4ecKue W XHUMHUUYECKHE SBICHUS. XHMHYECKas peakuus Hu €€
MpPU3HAKU. 3aKOH COXPAHEHUSI MAacChl BEIIECTB. XHUMHUYECKHE YpaBHEHUS.
Knaccudukanus XuMu4ecKux peakiuil (CoeAMHEHUS, Pa3I0KEHHUs, 3aMEIICHHUS],
oOMeHa).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHUYECKOHN MOCYAOH, IIpaBuiIaMu paboThl B JabopaTopuu
u npuéMmamMu oOpaileHus ¢ JabopaTOpHBIM OOOpYAOBAaHHEM, H3yY€HUE U
onucaHve (PU3MYECKUX CBOMCTB 0O0pa3lOB HEOPraHMYECKHX BEIIECTB,
HaOmoneHne pu3nyeckux (IUIaBjieHue BOCKa, TasHUE JIbJla, paCTUPaHUE caxapa
B CTYIKE, KUIIEHWE W KOHJICHCAIlMS BOJbI) U XHUMHUYECKUX (TOPEHHUE CBEUH,
MpOKAJIMBAHUE MEIHON TMPOBOJIOKH, B3aUMOJICUCTBUE MeJa C KHUCJIOTOM)
SBJICHUW, HAOIOIEHWE ¥ ONUCAaHWE MPU3HAKOB MPOTEKAHUS XUMUYECKHUX
peakuuii (pa3ioKeHue caxapa, B3auMOACHCTBUE CEPHOUM KUCIOTHI C XJIOPUIOM
Oapus, paznoxenue ruapokcuna meau () npu HarpeBanuu, B3aumonencTue
xenesa ¢ pactBopoM cou meau (1), n3ydenue cnoco6oB pa3aesieHnst CMECei: C
MOMOII[FI0 ~ MarHuTta,  (QWIBTPOBAaHWE,  BBIIAPUBAHHWE,  JTUCTUIUISALINS,
xpomarorpadusi, TpOBEIEHUE OUYMCTKHM TOBAPEHHOM COJIM, HAONIOJEHHE U
OMHMCAHHME PE3yJbTAaTOB MPOBEACHUS ONbITA, WUIIOCTPUPYIOLIEIO 3aKOH
COXPaHEHMSI MacChl, CO3JaHUE MOJIETIEN MOJIEKYJ (ILIAPOCTEPHKHEBBIX).

Baxueiiue npeacTaBuTe 1M HEOPraHUYECKUX BelleCTB

Boznyx — cmech razoB. CocraB Bo3ayxa. Kucinopon — 3nemMeHT u nmpoctoe
BemiecTBO. Haxoxaenue kxuciopojga B mpupoae, QU3NYECKHe U XUMUYECKUE
cBoiictBa (peakuuu ropenus). Oxcuppl. [lpumenenue kuciopoma. CrocoObl
MOJTy4eHUs] KUCIOpoAa B Ja0OpaTopud W MPOMBIIUIEHHOCTH. KpyroBopor
KHciopoza B mpupojie. O30H — ajuioTponHas MoAupUKaIs KUCI0pO/a.

TemnoBoil 3GdHEKT XUMUYECKON peakiui, TEPMOXUMUYECKUE ypaBHEHUS,
9K30- U JHJOTEPMHUYECKHE PeakUuu. TOIUIMBO: Yrojb U METaH. 3arpsa3HeHue
BO3/yXa, yCUJIEHHUE MApHUKOBOr0 3((ekTa, pa3pylieHHe 030HOBOTO CIIOS.

Bogopon — asnemeHT M mpocroe BemecTtBo. HaxoxneHuwe Bojgopona B
npupose, (Quznueckue M XUMHUYECKHE CBOICTBA, NPUMEHEHHE, CIOCOObI
nosyyeHus. Kucnorsl u conu.

MounspHbiii 006EM Ta30B. Pacuérbl Mo XUMUYECKUM YPaBHEHUSIM.

dusnueckue cBoiicTBa BOAbl. Boma kak pactBoputenb. PacTBOpHI.
HacepliienHbie 1 HEHACKIIIEHHBIE PacTBOPHI. PacTBOPMMOCTH BEIIIECTB B BOJIE.



MaccoBas 1oyl BewiecTBa B pacTBOpe. XHMHUYECKHE CBOMCTBAa BOJBI.
OcHoBanus. Poib pacTBOpPOB B NpUpOAE U B KU3HM 4eloBeKa. KpyroBopor
BOJIbI B IPUPOJE. 3arpsi3HEHUE NPUPOAHBIX BoA. OXpaHa U OYUCTKA MPUPOAHBIX
BO/I.

Knaccudukarus nHeoprannueckux coenquneHuit. Oxcuanl. Knaccudukarnms
OKCUJIOB: cojieoOpa3yroniue (OCHOBHBIC, KHUCJIOTHbIE, aM{QOTEepHbIE) U
HeconeoOpasytome. Homenknarypa okcuaoB. dusmueckne M XUMHUYECKHE
CBOMCTBA OKCUIOB. [loryueHne okcumos.

OcHoBanus. Knaccudukanusi OCHOBaHMM: MIENOYM U HEPACTBOPUMBIEC
ocHoBaHuA. Homenkmarypa ocHoBaHuM. PU3NYECKHE U XMMHUUYECKUE CBOMCTBA
ocHoBaHuU. [lonydyeHrne OCHOBaHUM.

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucnor. ®dusndeckue
U XUMHAYECKHE CBOMCTBA KUCIOT. Pan aktuBHOCTM MetaiuioB H. H. bekerosa.
[Tosmyyenue KUCHOT.

Comu. Homenknarypa coseil. ®Du3nmyeckue M XUMHUYECKHUE CBOWMCTBaA
coseld. [lonmyuenue comnen.

['eHeTnueckas CB3b MEXKIY KIIACCAMU HEOPTraHUYECKUX COCTMHEHU.

Xumuueckuii IKCnepumenm:

KAUEeCTBEHHOE  OIPEIECICHUE COACPKAHMS KHCIOpPOJa B BO3AYXE,
nojiyueHue, coOUpaHue, paclo3HaBaHUE M HM3YUYEHHE CBOMCTB KHUCIOPOJA,
HAOJIIOICHHE  B3aMMOJICUCTBUSI  BEIIECTB C  KHCIOPOAOM U YCIIOBUSA
BO3HMKHOBEHUS W TMpPEKpalleHHs TOpeHHs (moxapa), O3HAKOMIIEHHE C
oOpa3llaMM OKCHJIOB U ONHMCAHME WX CBOMICTB, TOJIy4YeHHE, COOMpaHUeE,
pacrio3HaBaHWE W HM3YYEHHE CBOMCTB BOAOpOAa (FOpEHHUE), B3aUMOJEHCTBUE
Bogopoaa ¢ okcuaoMm Menu (11) (Bo3amMoXkHO MCIIONB30BaHUE BUIACOMATEPHUAIIOB),
HaOmoJileHne OoO0pa3loB BEIIECTB KOJIWYECTBOM | MOJb, UCCIIEAOBAHUE
0COOEHHOCTEW pacTBOPEHHUs BELIECTB C Pa3IMUYHOM PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPENEIEHHOW MACCOBOW JIOJEM PacTBOPEHHOIO
BEIIECTBA, B3aMMOJCHCTBUE BOABI C MeETAUIAMH (HATPUEM U KaJbI[MeM)
(BOBMOXKHO HCIIOJIb30BaHME BHUIEOMATEpHUAIOB), HCCIEIOBaHUE O0pa3loB
HEOPraHMYECKUX BEIIECTB pa3JIMYHBIX KJIACCOB, HAOMIOJEHUE W3MEHEHHUS
OKpPAaCKM MHAMKATOPOB B pacTBOpax KHUCJIOT M IIEJIOYEH, H3ydeHUe
B3aumozeiictBust okcuna meau (ll) ¢ pactBopoMm cepHOM KHUCIOTBHI, KUCIOT C
METaJUIAMU, PEAKUUK HEUTPAIU3ALNH, TOIyYEHUE HEPACTBOPUMBIX OCHOBAHU,
BBITECHEHHE OJHOIO0 MeTajyla JPYTMM W3 pacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAJIBHBIX 33Ja4 Mo Teme «BaxHeillne Kiaccbl HEOPraHMYECKUX
COECIUHEHUI).

Ilepuonnueckuii 3axkon u Ilepuogmyeckass cucreMa XUMHYECKHX
jaemeHToB JI. U. MenpaeneeBa. Ctpoenne aroMoB. XMMHU4YeCKasd CBS3b.
OKHCINTENbHO-BOCCTAHOBHUTEIbHBIC PEAKIIMHU

[lepBble MONBITKK KJIACCU(PUKAIUKA XUMUYECKHUX 3JIeMEHTOB. lloHATHE O
rpynnax CXOAHBIX 3JE€MEHTOB (LIEJIOYHBIE M LIEIOYHO3EMEIbHBIE METalIbI,
rajloreHbl, MHEpPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yloT am{QpoTepHbIE
OKCHU/JIbI ¥ TUAPOKCHIBI.

[lepuonnueckuit 3akoH. [leproauyueckas cucremMa XUMUYECKHX 3JIEMEHTOB
H. W. MenneneeBa. KopoTrkornepuonHas ¢ JUIMHHONEpUOHAS (DOpPMBI
[lepuonunueckord cucrembl xumuueckux dnemeHtoB JI. WM. Menaeneena.
[lepymonsl n rpynnel. OU3HYECKUN CMBICI TMOPSAKOBOIO HOMEpPA, HOMEPOB
NEpHO/Ia U TPYIIIbI SJIEMEHTA.

Crpoenue aromoB. CocTtaB aTOMHBIX sAep. M30Tombl. DIEKTPOHBI.
CtpoeHune 3MeKTPOHHBIX 000JI04eK aTOMOB NMEPBbIX 20 XMMUYECKUX AJIEMEHTOB



[lepuoguueckoit cucremsl . M. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
3JIEMEHTA 10 ero noyioxenuto B [lepuonnueckon cucreme 1. M. M enneneena.
3aKOHOMEPHOCTH HM3MEHEHUs pajuyca aTOMOB XHMHUYECKHUX 3JIEMEHTOB,
METAUINYECKUX U HEMETAUIMYECKUX CBOMCTB MO IpyIaM U NepUoIaMm.
3nauenue Ilepmogmueckoro 3akoHa U Ilepuognueckord CUCTEMBI
XUMHUYECKUX DJIEMEHTOB ISl Pa3BUTHUS HAyKU U npakTuku. [. . MenneneeB —
YUEHBIN U TPaXKJaHNH.

Xumuueckasi cBsizb. KoBajeHTHas (TOJiApHAsT W HEMOJSpHAsi) CBSA3b.
DIIEKTPOOTPUIIATETHLHOCTh XUMUUECKUX 2JIEMEHTOB. loHHAs CBSI3b.

Crenenp  okuciaeHus. OKHMCIMTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Ipoueccrl oOkucneHns: 1 BOCCTaHOBJIEHUA. OKUCIUTETN U BOCCTAHOBUTEIH.

Xumuyeckuii IKCnHepumMenm:

U3y4eHHE OOpa3ioB BEIIECTB METAJUIOB U HEMETAIIOB, B3aWMO/ICHCTBUE
TUJPOKCHIA IIMHKA C PAacTBOpPAMHU KHUCJIOT U IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX TMPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN
(ropeHue, peakuu pa3aoKEeHUs, COCTUHEHHUS).

Mesxicnpeomemnbnie ceasu

Peanu3zanusi MEXINPEIMETHBIX CBSI3€M MPU M3YYEHUM XUMHUM B 8 Kilacce
OCYIIECTBIIICTCS. YE€pe3 HCMOJIb30BaHHE KaK OOIIHUX €CTECTBEHHO-HAYYHBIX
MMOHATHH, TaK W TIOHATHH, SBISAIONIMXCS CHCTEMHBIMH JUIS OTACIIBHBIX
MIPEMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTecTBEHHO-HAy4YHbIE TIOHSATHS: HaydHbIM (akT, THUIOTE3a,
TEOpUsi, 3aKOH, aHaliW3, CHHTE3, KiacCuduKauus, MEePUOJIUYHOCTD,
HaOII0/IeHHE, SKCIIEPUMEHT, MOJICTTUPOBAaHUE, U3MEPEHHE, MOJICIIb, SIBJICHHUE.

®dusuka: Marepus, aToM, 3JEKTPOH, MPOTOH, HEWUTPOH, WOH, HYKIHU],
W30TOIbl, PAJMOAKTUBHOCTh, MOJIEKYJa, JJEKTPUUECKUU 3apsijl, BEIIECTBO,
Teno, 00bEM, arperaTHOe COCTOSHHE BEIIECTBA, ra3, (pU3WYeCKHue BEIMYHHBI,
€UHUILIBI U3MEPEHUsI, KOCMOC, IIaHETHI, 3BE3/1b1, COJHIIE.

buonorus: dorocunTes, npixanue, onocdepa.

['eorpadums: armocdepa, rtuapocdepa, MHHEpPalbl, TOPHBIC TOPOIBI,
MOJIE3HBIE UCKOIAeMbI€, TOILJIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XMMHYECKAasi peakius

ITepuoauueckuii 3akoH. [lepuoauueckas cucremMa XUMHUYECKUX 3JIEMEHTOB
. . MenpaeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHH CBOMCTB
XUMUYECKUX HJIEMEHTOB IMEPBBIX TPEX MEPUOJOB, Kalaus, KalblUs U HX
COCMHEHUN B COOTBETCTBUHM C IOJIOKEHHMEM 3JeMEeHTOB B Ilepuoanueckon
CUCTEME U CTPOECHUEM HX aTOMOB.

CrpoeHue BemiecTBa: BUAbI XUMUYECKOW CBA3U. THUIBI KPUCTAILUIMYECKUX
PEIETOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTALINYECKOW PEIIETKU
U BUJIa XUMHUYECKOU CBS3H.

Knaccudukaruss ¥ HOMEHKJIaTypa  HEOPraHWYECKUX  BEIECTB.
XUMHUUYECKHE CBOWMCTBA BEIIECTB, OTHOCSIIUMXCA K Pa3IMuHBIM KjaccaMm
HEOPraHUYECKUX COCAMHEHUM, TeHETUUECKas CBSI3b HEOPTraHUYECKUX BEILIECTB.

Knaccudukarus XUMUYECKHX peakIuid MO pa3IWyHbIM MOpu3HakaMm (10
YUCIy U COCTaBYy YYacCTBYIOIIMX B PEAKIIUM BEIIECTB, MO TEIIOBOMY (P deKTy,
II0 HW3MCHEHHUIO CTEIIEHEH OKHCIICHHS XHMHYECKMX DJJIEMEHTOB, IIO
o0paTUMOCTH, MO Yy4YacTHIO Karajiu3aTopa). OJK30- M HIHIOTCPMHUYECKUE
peaKkIuM, TEPMOXUMUYECKUE YPABHEHHUS.

[TonsiTie 0 cKOpOCTH XMMHUYecKoM peakiuu. [loHsiTue 06 OOpaTUMBIX U
HEOOpAaTUMBIX  XMMHYECKUX peaknusix. [loHATHE O TOMOr€HHBIX U



rereporeHHbix peakuusx. llonstue o karanmmsze. lloHATHE O XUMHYECKOM
paBHOBecHH. DaKTOpbI, BIHSIONIME HA CKOPOCTh XMMHUYECKOM pEaKIUu U
MOJIO’)KEHNE XUMUYECKOTO PAaBHOBECHSL.

OKHUCITUTENHHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU, AJIEKTPOHHBIM  OanaHc
OKHCJINTEIbHO-BOCCTAHOBUTENbHOU  peakiuu. CocTaBleHHE  YpaBHEHUU
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIMKA C HCHOJIb30BAHUEM METOAA
3JICKTPOHHOTr O OajaHca.

Teopuss  BIAEKTPOJIUTUYECKOU JTHUCCOLAALINH. DJIEKTPONUTBL U
HEAJIEKTPOJIUThL. KaTnoHbl, aHWOHBL. MexXxaHW3M OUCCOIMAIIMA BELIECTB C
pa3IMYHBIMU BUJAMU XUMHUYECKOM cBsizu. Crenenb aucconuanuu. CUIIbHBIE U
cialble SIEKTPOIUTHI.

Peakiiuu moHHOro oOMeHa. YCIOBUS TPOTEKAaHUS PEaKUUid HMOHHOTO
oOMEHa, TIOJIHbIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHUs peakiuid. CBocTBa
KHUCIIOT, OCHOBAHMM U COJIEM B CBETE MPEACTAaBICHUN 00 3JEKTPOIUTUYECKOU
nucconuanny. KauectBeHHbIe peakuy Ha HOHBL. [oHsATHE 0 THApOIN3E CONEi.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEISIMH KPUCTAJIIMYECKUX PEIIETOK HEOPraHMYECKUX
BEIIECTB — METAJUIOB M HEMETAUIoB (rpaduTa M aiMasa), CIOKHBIX BEIIECTB
(xJopua HaTpus), HCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHWMHUYECKOU
peakuMu  OT  BO3JCHCTBHS  pPa3IMUHbIX  (PAKTOPOB,  MCCIIEOBAaHUE
AJIEKTPONPOBOIHOCTA PACTBOPOB BEIIECTB, MPOLECCA TUCCOLUMAIMU KHUCIOT,
1IesIo4ei U coseil (BO3MOXKHO MCITOIb30BaHUE BHIEO MAaTEPHATIOB), TPOBEICHUE
OTBITOB, WILTIOCTPUPYIOMINUX MPU3HAKU MPOTEKAHUS PEaKIMi MOHHOTO OOMEHa
(oOpa3oBaHMe oOcajka, BbIICJIEHUE Tas3a, OO0pa30BaHUE BOJbBI), OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPBl  OKUCIIATEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI
(ropenue, peakuuu pa3NoKEHU, COCITMHEHUS ), pacro3HaBaHUE
HEOPraHUYECKUX BEIIECTB C IOMOIIbIO KAUYECTBEHHBIX pPEaKIMi Ha HOHBI,
pELICHNE SKCIIEPUMEHTAIIbHBIX 3a7a4.

HeMmeTa/ibl 1 MX COeITUHEHHUSA

OO6mrass xapakTtepucTtuka rajaoreHoB. OCOOCHHOCTH CTPOCHHS aTOMOB,
XapaKkTepHbIe cTeneHu okuciaeHus. CTpoeHue u GU3nUecKrue CBOMCTBA MPOCTHIX
BCIIECTB — TaJOreHoB. XHMHUYECKHE CBOMCTBA Ha IMPUMEpEe XJopa
(B3aUMOJICICTBUE C METaUIaMH, HEMeTaJlaMH, Iiesio4amu). XJIOPOBOAOPO.
ConsiHasg KMCIOTa, XMMUYECKUE CBOMCTBA, MOIYyYEHNUE, TpUMEeHeHueE. JlelicTBre
XJIOpa ¥ XJIOPOBOAOPOJIa HA OpPraHW3M 4eloBeKa. BaxkHenmume XJIOpHUIbl U UX
HAXOXIECHHUE B MPUPOJE.

O6mas  xapakrtepuctuka 23yeMeHTOB  VIA-rpymmbl.  OcoOeHHOCTH
CTPOCHHSI aTOMOB, XapaKTepHbIC CTENeHN OKucleHnus. CTpoeHne n Gu3ndecKue
CBOMCTBA TMPOCTBIX BEHIECTB — KHUCIOPOAAa H©  CEPbl. AJUIOTPOIHBIC
MOAU(PUKALMKA KUCIOPOJa U cepbl. XUMHUYECKUE CBOMCTBa cepbl. CepoBOAOPO/I,
cTpoeHHe, GU3NUECKHMEe ¢ XUMHYECKHe CcBoWcTBa. OKCHIBI CEphl  Kak
MPEACTABUTENIM KHUCJIOTHBIX OKcuAoB. CepHas Kuciora, (U3MYECKHE U
XUMHUYECKHE CBOWMCTBA (00IIME Kak TMpEeACTaBUTENS Kiacca KHCIOT H
cnenuduyeckre). XUMUYECKUE PEAKIINU, JIeKaAIMe B OCHOBE MPOMBIIIIICHHOTO
cnocoba moirydeHus: cepHoil KuciotThl. IIpumenenue cepHoil kucinotsl. Conun
CCPHOI KUCIOTHI, KaYECTBCHHAs PEaKLus Ha Cyib(har-HoH. Haxoxenue cepsl
U €€ COCIMHEHU B MpUpoAe. XUMHYECKOE 3arpa3HCHUE OKPYKAIOUIEH CPEabl
COCIMHEHUSMU Cepbl (KUCJIOTHBIE JTOXKAH, 3arps3HEHUE BO3JyXa U BOJOEMOB),
CIOCOOBI €ro MpeA0TBpaICHUS.

OO01as xapakrepucTuka 31eMeHToB VA-rpynibl. OCOOEHHOCTU CTPOSHUS
aTOMOB, XapaKTEpPHbIE CTENEHU OKHUCICHUA. A30T, pPacCHpOCTPAaHEHUE B



npupoje, puznuecKkue U XuMuueckue cBoictBa. Kpyropopor azora B npupoJe.
AMMMaK, ero pu3NYecKre U XUMHYECKUE CBOICTBA, OJyYEHUE U IPUMEHEHHE.
Conn amMMoOHMS, WX (PU3HYECKHME M XHMHUYECKUE CBOMCTBA, NPUMEHEHHE.
KauectBennast peakuusi Ha MOHbI aMMOHUsSA. A30THasi KHCIIOTa, €€ MOJIy4eHHE,
dbu3nYecKkue W XMMHYECKHE CBOMCTBa (0OIME Kak MpeACTaBUTENs Kiacca
KUCIIOT U crneunduueckue). Vcnonab30BaHWE HUTPATOB M COJEd aMMOHUS B
KauyeCTBE MUHEPAIbHBIX YIOOpeHH. XUMHYECKOE 3arpsi3HEHHE OKPYXKarolen
Cpellbl COeMHEHUSIMU a30Ta (KUCIOTHBIE TOXK]IU, 3arpsA3HEHUE BO3/1yXa, TOYBBI
u BojoémoB). Docdop, amwiorponHsie Mogudukanuu docdopa, Guznueckue u
xumudeckue cBoiictBa. Oxcupn ¢ochopa (V) u  docdhopHas kuciora,
dbu3nYecKre 1 XUMUYECKHe CBOMCTBa, nostydeHue. Mcmonb3oBanue ¢pochaToB B
KayeCTBE MUHEPAIbHBIX YI0OpEHUM.

O6mas  xapakrepuctuka snemMeHToB |VA-rpynmel.  OcobGeHHOCTH
CTPOEHUSI aTOMOB, XapaKTEPHbIE CTETIEHU OKUCIEHUS. YTJepoJl, aJUIOTPOIHbIE
MOAU(UKALMK, PACTIPOCTPAHEHHWE B MpuUpone, (U3MYECKHE U XUMUYECKHE
croiictBa. Ancopouus. KpyroBopor yriaepoaa B mpupozae. OKcuasl yriepoaa,
ux (pusmyeckue M XMMHUYECKHME CBOMCTBA, JCUCTBUE HA >KUBBIE OPraHU3MBI,
MOJIyYeHHUE U MPUMEHEHUE. DKOJIOTUYECKUE MTPOOIEMBI, CBSI3aHHBIE C OKCUIOM
yraepona (IV), rumore3a rino0aqbHOrO MOTEIUICHUS KJIMMAaTa, MapHUKOBBIN
ahdext. YrompHas kucimora U €€ coid, UX (GU3MUECKHME U XUMHYECKUE
CBOICTBa, MoiydeHUe U npuMeHeHue. KadecTBeHHash peakius Ha KapOOHaT-
noHbl. Micnonb3oBanue KapOOHATOB B OBITY, MEIUIIMHE, NMPOMBIIIJIEHHOCTA U
CEJIbCKOM XO3SMCTBE.

[lepBoHauanbHble TMOHATUS OO0 OPraHMYECKUX BEIIECTBaX KaKk o
COCIMHEHUSX yriepoja (MeTaH, 3TaH, 3TWUJIEH, aleTHICH, 3TaHOJ, TJIULEPUH,
yKCyCHasi Kuciiota). [lpupogHble HWCTOYHHUKU  YIIAEBOAOPOAOB  (Yroib,
IPUPOJIHBIN Ta3, HePTh), MPOAYKTHI X MepepadboTKH (OCH3UH), UX POJIb B OBITY
U NPOMBINIIEHHOCTU. [IoHSITHE O OMONOrMYecKH Ba)KHBIX BEILIECTBAX: JKUpax,
Oenkax, yriaeBoJax — U UX POJH B KU3HU 4yejoBeka. MaTepuaabHOE €IMHCTBO
OPraHNYECKUX U HEOPTaHUYECKUX COCTUHECHUM.

KpeMmuuii, ero ¢usnueckue M XHUMHUYECKHE CBOMCTBA, MOIYYEHUE U
npuMenenue. CoequHeHUs KpeMHUs B mpupone. OOmiue mnpencraBieHus 00
okcuje kpemuus (IV) u kpemHueBout kuciaore. CUIIMKATHI, UX UCIIOIb30BaHUE B
OBITY, B IPOMBIIIJIEHHOCTH. Ba)kHeillre crpouTesibHbIE MaTEpUalibl: KEpaMuKa,
CTEKJIO, IIEMEHT, OETOH, xKene300eToH. [IpobiemMbl 6€30MmacHOTO UCIIOIh30BAHUS
CTPOUTENHHBIX MATEPUATIOB B TTIOBCEAHEBHOM KU3HHU.

Xumuueckuii IKCnepumMenm:

u3ydeHue oOpa3lloB HEOPraHMYECKUX BEUIECTB, CBOWCTB COJIIHOM
KHCJIOTBI, TPOBEJICHUE KaU€CTBEHHBIX PEAKI[UI Ha XJIOPU/-UOHBI U HAOJII0IEHNE
MPU3HAKOB UX MPOTEKAHUs, OMBITHI, OTpaXkaroume GU3NIecKue U XUMUUYECKHE
CBOMCTBA TAJIOTEHOB W MUX COCIWHEHHA (BO3MOXXHO  HCIIOJIb30BaHUE
BUJCOMATEPUAIOB), O3HAKOMIICHHE C OOpasiaMi XJIOPHAOB (TaJOreHUIOB),
O3HAKOMJICHHME C oOpa3uaMu ceppl U €€ COCOUHEHHSIMH (BO3MOXHO
WCIIOJIb30BAaHUE BUJEOMATEpUAIOB), HAOIIOJEHUE TIpoliecca OOYIIMBaHUA
caxapa NOJ JEWCTBUEM KOHLEHTPUPOBAHHOW CEPHOM KHCIOTBI, H3yYCHHE
XUMUYECKUX CBOMCTB  pa30aBIICHHOM CEpPHOM  KHUCJIOTHI, IPOBEICHUE
KauYeCTBEHHOM peakuuu Ha Ccylbar-uoH W HaOIIOJeHUE TMpU3HaKa e¢
IPOTEKAHUsI, O3HAKOMJIEHUE ¢ (PU3MUYECKUMU CBOMCTBaMHM a30Ta, Gochopa u ux
COCAMHEHUH (BO3MOXKHO MCIIOJNBb30BAHUE BHJIEOMATEpUaANoB), oOpa3namu
a30THBIX U (pocopHBIX yI0OpeHHit, MoJydeHre, coOupaHue, pacro3HaBaHue U
U3Y4YeHHE CBOWCTB aMMHUaKa, IMPOBEJCHHE KAYECTBEHHBIX pEaKIMil Ha HOH



aMMoHusi U ¢ochaT-MOH U U3YYCHHE TMPU3HAKOB UX MPOTEKaAHUS,
B3aUMO/JICHCTBUE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MEIbIO (BO3MOXKHO
WCIIOJIb30BaHUE BHUACOMATEPUATIOB), HU3YyYECHUE MOJACICH KPUCTAUIMYECKUX
pem€Tok anmasza, rpadura, ¢yIepeHa, O03HAKOMJIGHHE C IMPOIECCOM
a7IcOpOIIM pAaCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJEM U YCTPOMCTBOM
pPOTHUBOTras3a, IMOJy4YeHHE, COOMpaHue, paclo3HAaBaHUE M H3Y4YEHUE CBOMCTB
YIJEKUCIIOTO Ta3a, MPOBEICHHE KAueCTBEHHBIX peakIui Ha KapOoHAT u
CUJIMKAT-MOHbl M M3YYCHHE TPU3HAKOB HMX MPOTEKAHUSA, O3HAKOMIICHHE C
MPOAYKIHUEN CUIMKATHOM MPOMBIIUICHHOCTH, PEIICHUE SKCIEPUMEHTATBHBIX
3a1a4 1o TeMe « BaxxHenmme HeMEeTaIIbl U UX COSAUHECHU SI».

MeTaiibl U MX COeIUHECHUSA

OO6mas  xapakTepUCTUKAa XUMHUYECKUX DOJEMEHTOB — METaIOB Ha
OCHOBAHUU UX MOJIOKEHUS B lleproanueckon cucreMe XuMUYECKUX JIEMEHTOB
1. 1. MeHnpneneeBa u ctpoeHusi atomoB. CTpoeHHE METAIOB. MeTajnyeckast
CBA3b U METAJUIMYECKasl KPUCTAJUIMYECKAs PEIIETKA. DIEKTPOXUMUYECKUN P
HaOpsDKEHUM MeTauioB. DPuU3nMyYecKue M XHUMHUYECKHE CBOWCTBA METAJLIOB.
OO6mue crnocoObl monydeHus: MeTaioB. [loHsATHE O KOpPpO3UH METaJUIOB,
OCHOBHBIE CMOCOOBI 3alUThl MX OT Koppo3uu. CmnaBel (CTallb, YYI'yH,
TIOPATIOMUHUHN, OpOH3a) U UX MPUMEHEHHE B OBITY M TIPOMBIIIIJICHHOCTH.

[[lemounsle  MeTayuibl: noyiokeHne B llepuoamyeckoir  cucreme
xuMuueckux snemMeHToB . 1. MenneneeBa, CTpo€HUE UX aTOMOB, HAXOXKICHUE
B npupojge. dusznueckne M XUMHUYECKHE CBOWCTBA (Ha MpUMEPE HATpUs U
kanmusi). OKCHIbl U TUAPOKCUIBI HATpus U Kanus. [IpuMeHeHue IIenouyHbIX
METAJUIOB U UX COCTUHECHUM.

[IlenouHO3eMEIbHBIE METaIbl MarHuii M KaJlbLMW: IIOJIOKCHHE B
[lepuoguueckoin cucreme xumuueckux d3neMeHTtoB J[. WM. Menneneena,
CTPOCHUE HX aTOMOB, HaxOXAeHUE B Ipupoae. PU3NUECKHE U XUMHUUYECKHE
CBOMCTBA MarHus W KajbliMs. BaxkHeWmme coeauHEeHHsS Kalabliusa (OKCH,
TUAPOKCHU], o). JKECTKOCTH BOJIBI U CIIOCOOBI €€ yCTpaHEHUSI.

AmomuHuil: nonoxeHue B lleproguueckoil cHUCTEME XUMHUYECKUX
anementoB JI. M. MenpaeneeBa, CTpoeHHME aroMa, HAXOXKIAEHHUE B MPHUPOJE.
dusnueckre M XUMUYECKHE CBOWCTBA amioMuUHUsS. AMQOTEpHBIE CBONCTBA
OKCHJIa U TUAPOKCHUIA AITFOMUHUSL.

Keneso: nonoxxenune B [leppoandeckoi cUCTEME XUMUYECKHUX DIEMEHTOB
J. 1. MenneneeBa, cTpoeHue aroMa, HaxoxKJaeHue B npupone. dusnyueckue u
XUMUYECKUEe CBOMCTBa »xene3a. OKcuibl, TUAPOKCUAb U coyn xene3a (II) u
xenesa (III), ux cocras, cBoliCcTBa M MOJTyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C OOpasllaMH METAJIOB U CIUTABOB, WX (PU3HYECCKUMU
CBOMCTBAMH, U3YUYEHHE pE3YyJbTaTOB KOPPO3UU METALIOB  (BO3MOXKHO
WCIIOJIb30BAaHUE BHJICOMATEPHUAIOB), OCOOCHHOCTEH B3aUMOJICHCTBUS OKCHJA
KaJIbIIUs U HATPUsS C BOJOM (BO3MOXKHO HCIIOJIL30BaHUE BHUACOMATEPUATIOB),
VICCIIEIOBAHUE CBOMCTB KECTKOU BOJBL, IPOLIECCA TOPEHHUS KeJle3a B KUCIOPOIe
(BO3MOXKHO  MCIIOJIb30BAHUE BHUJEOMATEpPUATIOB), MPU3HAKOB MPOTEKAHUS
Ka4ECTBEHHBIX PEAKIM HA MOHBI: MarHus, KaJIbIUs, AJIOMUHUS, [IMHKA, KeJe3a
(I) m xeneza (III), memm (II), waGmromeHwe u omMUCaHWE TMPOIECCOB
OKpalllMBaHUsI TIJIAMEHHM HWOHAMU HaTpusi, Kajdus W Kajdblus (BO3MOXKHO
UCIIOJIb30BAHUE BHJICOMATEPHUANIOB), HCCieIOBaHUE aM(pOTEPHBIX CBOWMCTB
TUIPOKCHIA ATIOMUHHS U THAPOKCUIA LIMHKA, PEIICHHE JKCIEPUMEHTAIbHBIX
3a1a4 1o TeMe «BakHeume MeTamuibl U UX COCTMHEHUS».

XuMus M OKpy:Kawluas cpeaa



BemectBa 1 maTepuansl B MOBCEAHEBHOM >KU3HM 4elloBeKa. be3omacHoe
WCIIOJIb30BaHUE BEIIECTB U XUMUYECKUX peakiuid B ObITy. [lepBasi momolps npu
XUMHUYECKHX 0XKOTaX M OTPABJICHHSIX.

XHUMUYECKOE 3arpsI3HEHHUE OKPYKaroLel cpeibl (MpeaeiabHas J0MyCTUMas
KOHILIeHTpauus BemiectB, aaiee — IIJIK). Ponp xumuum B pelieHun
AKOJIOTUUECKUX TTPOOIEM.

Xumuueckuii IKCnepumenm:

U3y4eHHe 00pa3I[0B MaTEPUATIOB (CTEKJIO, CIUIaBbl METAJIJIOB, MMOJIMMEPHbIE
MaTepHalIbl).

Mesicnpeomemmuoie ceasu

Peanuzarus MexXnpeaMeTHBIX CBSI3€H MPU M3y4eHUM XUMHUHU B 9 Kiacce
OCYIIECCTBIISIETCSl 4Yepe3 MHCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYUHbBIX
MOHITUH, TaK W TIOHATHUMA, SBISIOMIMUXCS CUCTEMHBIMU IS  OTIEIHHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01Me ecTecTBEHHO-HAYUYHbIE MOHATHS: HAY4YHbIN (DAKT, TUMOTE3a, 3aKOH,
TEOpHsl, AaHallu3, CHUHTE3, KIacCH(pHUKaIus, MEePUOANYHOCTb, HAOIIOICHUE,
AKCIIEPUMEHT, MOJIETUPOBAaHUE, M3MEpPEHUE, MOJENb, SBJICHUE, MapHUKOBBIN
3 dekT, TeXHOIOT s, MaTepraIbl.

®dusuka: Marepus, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHI,
U30TOIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, AJIEKTPUUECKUN 3apsjl, MPOBOJHUKH,
MOJYIIPOBOAHUKH, JUAJIEKTPUKH, (POTODIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHOe€  COCTOSIHUE  BELIEeCTBA, ra3,  pacTBOpP, PacTBOPUMOCTb,
KPUCTAITMYECKAsE pEmIETKa, CIUIaBbl, (U3NYECKUE BEIUYUHBI, €IUHUIIBI
U3MEpPEHUs, KOCMHYECKOE TPOCTPAHCTBO, IIAHETHI, 3BE3/bl, COJIHIIE.

buonorus: ¢gorocuntes, apixanue, ouochepa, IKOCUCTEMA, MUHEPAIbHbBIE
yI00peHUsI, MUKPOIJIEMEHThI, MAKPOAJIEMEHTHI, TUTATE/IbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpanbl, TOPHBIC TMOPOIBI,
N0JIE3HbIE HCKOIIaeMblE, TOILIIMBO, BOJIHBIE PECYPCBIL.



IINIAHUPYEMBIE PE3YJIBTATHBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBbTATDBI

JIM4HOCTHBIE pPE3yNbTaTbl OCBOEHUS MPOrpaMMbl OCHOBHOTO OOIIETO
o0pa30oBaHUsl JIOCTUTAIOTCS B XOA€ OOYy4YEeHHsS] XMMHUU B €IMHCTBE y4EOHOW U
BOCIUTATEIbHOW  JIEATETbHOCTM B COOTBETCTBUU C  TPATUIIMOHHBIMH
POCCUUCKUMHU COIMOKYJBTYPHBIMH U JTYXOBHO-HPAaBCTBCHHBIMH IICHHOCTSIMH,
OPUHSATHIMU B OOIIECTBE MpaBUJIAMH W HOPMAaMH TMOBEICHUS U CIIOCOOCTBYIOT
poIeccaM CaMONO3HAHUS, CAMOPA3BUTHS U COHAIIM3AINY 00 yJarOIIIXCS.

JIM4HOCTHBIE  pe3ydbTaTbl  OTPAXAIOT TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBAaTbCS CHCTEMOW TITO3MTHBHBIX IICHHOCTHBIX OPHCHTAIMH U
paciMpeHue ornbITa JesITETHPHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) NaTpMOTHYECKOr0 BOCITUTAHMS

[EHHOCTHOI'O  OTHOUIEHUSI K  OTEYECTBEHHOMY  KYJIbTYpHOMY,
HMCTOPUYECKOMY M HAyYHOMY HACJEAWI0, MOHUMAHUSl 3HAYECHUS XUMHUYECKOU
HAyKU B )KM3HU COBPEMEHHOr'0 OO0IIECTBa, CIIOCOOHOCTU BIAAETh JOCTOBEPHOU
uHpopMale! o0 TepeloBbIX JOCTHXKEHHSIX U OTKPBITUSX MHUPOBOM H
OTCUECTBEHHON XWMWH, 3aMHTEPECOBAHHOCTM B HAYYHBIX 3HAaHUSAX 00
YCTPOICTBE MUpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIMTAHUS:

MPEACTaBIEHUS O COLMAIBHBIX HOPMax W MpaBWIaX MEXIUYHOCTHBIX
OTHOIIEHUH B  KOJUJIEKTHMBE, KOMMYHUKATHUBHOW  KOMIIETEHTHOCTH B
OOIIIECTBEHHO IIOJIE3HOM, Yy4eOHOMCCIIEA0BATENbCKOM, TBOPUECKOM M APYrux
BUJIAX JEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOM COBMECTHOM JesATENbHOCTH
IIPU BBIMIOJTHEHUHU YU4€OHBIX, IO3HABATEIBHBIX 33/1a4, BHITTOJIHEHUN XUMHUYECKUX
OKCIIEPUMEHTOB,  CO3JaHMM  Y4E€OHBIX  IMPOEKTOB,  CTPEMJICHUS K
B3aMMONMOHUMAHHMI0O M  B3aMMOIIOMOIIM B  TMpoIlecce HdTol  yuyeOHOM
NEATEIbHOCTH, TOTOBHOCTH OLICHMBAaTh CBOE MOBEIAEHHWE M TMOCTYNKH CBOUX
TOBApUIIEH C MO3UITUU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
MIOCJICICTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI 0 MO3HAHMS:

MHPOBO33PEHUYECKHUE MTPEACTABICHUS O BEIIECTBE U XMMUUYECKOW peakiinu,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABISIOIINE
OCHOBY JIJII TOHUMAHWSI CYIITHOCTH HAYYHOW KapTUHBI MHUPA, TPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUSI MPHUPOJbI, B3AMMOCBS3SIX YEJOBEKA C
IPUPOIHOM CPENlOH, O POJIM XUMHH B TIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIE MOTHUBBI, HAIPABJICHHbIC HA MOJYYCHUE HOBBIX 3HAHUI
0 XWMHUHU, HEOOXOAWMBIC /I OOBSCHEHUS HAOII0IaeMbIX TIPOIECCOB U
SBJICHUM, TMO3HABATENIHbHOM, MH(GOPMAIIMOHHOM M YUTATENbCKOW KYJIbTYPHI, B
TOM 4YHCJE HAaBBIKOB CAMOCTOSATEIBHOW pabOThl C Y4YCOHBIMH TEKCTaMH,
CIIPaBOYHON  JUTEPATypOd, JOCTYMHBIMH  TEXHHYECKUMH  CpPEACTBAMU
MH(OPMAIIMOHHBIX TEXHOJIOTHH;

UHTEpeC K OOYYEHHUIO M TMO3HAHMIO, JIOO03HATEIbHOCTh, TOTOBHOCTh U
CHOCOOHOCTh K  CamM0OOpa3oBaHUIO, MPOEKTHOW U  HCCIEN0BATENIbCKOM
JIESITENIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTHU M YPOBHS OOY4YCHHS B
JlabHEHUIIEM;

4) dpopmMupoBaHus KyJbTYPbI 310POBbI:

OCO3HAaHWE LIEHHOCTH 3>KU3HHU, OTBETCTBEHHOI'O OTHOIIECHHUS K CBOEMY
3]I0pOBbIO, YCTAHOBKHM HAa 3J10POBBIM 00pa3 >KW3HHU, OCO3HAHUE MOCIEICTBUI U
HENPHUATHE BPEAHBIX TMPHUBBIYECK (YIOTPEOJCHHUS aJKOTOJs, HApKOTHKOB,



KypeHHs), HEOOXOAMMOCTH COOJIIOJCHHMS TpaBWJI  O€30MAaCHOCTH  MpU
oOpalieHny ¢ XUMHUYECKUMU BEIIECTBAMU B OBITY U peabHOM KU3HU;

5) TpyaoBOro BocnuTaHusi:

HMHTEPEC K MPAKTHYECKOMY H3YyUEeHHIO Mpodeccuil U Tpyaa pa3iIudHOro
polia, yBaXKEHUE K TPYAY U pe3ysibTaTaM TPYAOBOU JAEATEILHOCTH, B TOM YHCIIE
Ha OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUM MO XMMHUU, OCO3HAHHBIA BBHIOOD
WHIUBUYaJbHOM  TPACKTOPUU TMPOAODKEHHS 00pa3oBaHHsi C  Y4ETOM
JMYHOCTHBIX UHTEPECOB U CIIOCOOHOCTU K XUMHH, OOIIECTBEHHBIX HHTEPECOB U
noTpeOHOoCTeH, ycremHol mpodeccuoHaIbHON JEATeTbHOCTU U Pa3BUTHUS
HEOOXOJUMBIX YMEHHM, TOTOBHOCTh aJaNTHUPOBATHCS B MPO(hecCHOHATHHOU
cpene;

6) PIKOJIOrHIeCcKOro BOCIIUTAHUS:

HKOJIOTHYECKHU 11eJIecCO00pa3HOe OTHOIICHUE K MPUPOAEC KaK HMCTOUYHHKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIEeCTBOBaHMUS, IOHUMAaHKUE IIEHHOCTH 3J0POBOTO
u Oe3omacHoro o0Opasa *KU3HHU, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY
bu3nIeCKOMY U TICHXUYECKOMY 370POBbIO, OCO3HAHHUE IIEHHOCTH COOIOACHUS
npaBwil 0€30MacHOro IMOBENEHUsT NpU paboTe C BEIIeCTBAMHM, a TaKXe B
CUTYaLIUSIX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIO/ICH;

CIIOCOOHOCTH MPUMEHSATH 3HAHUS, TTOJTy9aeMble TIPU U3YICHUN XUMUH, JIIS
pelieHus] 3a7ad, CBSI3aHHBIX C OKpYXKaloulell NpUpoAHONH Cpeaou, Jyis
MOBBILICHUSI YPOBHS JKOJOTUYECKOW KYJIbTYphl, OCO3HAHMS TJI00AJIHHOTO
XapakTepa HKOJIOTMYECKUX MpOoOJeM W MyTed HuX PEIICHHS MOCPEACTBOM
METOAOB XMMHH, YKOJOTHYECKOTO MBIILJICHHS, YMEHUSI PYKOBOACTBOBATHCS UM
B [103HABATEIbHON, KOMMYHHUKATUBHON M COLIMAIIbHOM MPAKTHUKE.

METAINIPEAMETHBIE PE3YJIBTATDBI

B cocraBe meTanpeaMETHBIX PE3yJNbTAaTOB BBIACISAIOT 3HAYUMBIEC IS
dbopMUpOBaHUST MUPOBO33PEHHS OOIICHAYYHBbIC TIOHATHS (3aKOH, TEOpus,
NPUHIIUI, THUMOTE3a, (PaKT, cucTeMa, MPOIECcC, JKCIEPUMEHT U APYroe.),
KOTOpBIE HCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUEOHBIX TMpEeAMETax H
MO3BOJIIIOT HAa OCHOBE 3HAHMM W3 DJTHX NPEAMETOB  (POPMHUPOBATH
MpeACTaBJICHUE O IICJIOCTHOM HAay4yHOM KapTHHE MHpa, U YyHUBEpCAJbHbBIC
yueOHbIC JeWcTBUs (MMO3HABaTENbHBIC, KOMMYHUKATHBHBIC, PETYISTHUBHEIC),
KOTOpBhIE 00€CreunBalOT (POPMUPOBAHME TOTOBHOCTH K CAMOCTOSITEILHOMY
IUTAHUPOBAHUIO U OCYILIECTBICHUIO YUEOHOU e TETbHOCTH.

Ilo3HaBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS

ba3oBble Jornueckue 1eMCTBUSA:

YMEHHSI UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO0 MBIIUICHUS TIPU OCBOEHUU
3HAHUM: pACKPBIBATh CMBICI XUMUYECKUX MOHATUN (BBIICIATH UX XapaKTepPHbIC
MIPU3HAKU, YCTAHABIMBATH B3aUMOCBS3b C IPYTUMU HOHSITUSMHU ), UCIIOIb30BATh
MOHSTHS JJ1 OOBSICHEHUS OTJIEIbHBIX (DAKTOB U SIBIICHUM, BEIOMPATH OCHOBAHUS
U KpUTEpUH ISl KIaCCU(PUKAIMM XUMHUUYECKHX BEIIECTB W XUMHYECKUX
peakiuii, yCTaHABJIMBATh MPUUYMHHO-CJICACTBEHHbBIC CBSI3U MEXKIY OObEKTaMH
U3Y4YCHHS, CTPOUTH JIOTHYECKUE PACCYXKICHUS (MHIYKTUBHBIC, NEIyKTHUBHBIC,
10 aHAJIOTUH), JIeJaTh BEIBOJBI M 3aKJIIOUEHUS,

yMEHUE TPUMEHSITHh B TIPOILIECCE€ MO3HAHMS TOHATUA (TIpPeAMETHbIE U
METaNpeaIMETHbIE), CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENM, HCHOJIb3yEeMbIE B
XUMUH, TPeoOpa3oBbIBaTh IMIMUPOKO MPUMEHSIEMbIE B XHUMHUU MOJICIbHbIC
MPEACTaBICHUS — XUMUYECKUI 3HaK (CUMBOJI 3JIEMEHTA), XUMU4ecKkas Ghopmyiia
U YpaBHEHHE XMMHUYECKOW PEaKlUuu — MPHU PEHICHUH y4eOHO-TTO3HABATEIbHBIX
3a7a4, C y4€TOM JTUX MOJEIbHBIX TPEACTABJICHUM  BBIABIATH U
XapaKTepU30BaTh  CYIIECTBEHHBbIC IMPHU3HAKH H3Yy4aeMbIX OOBEKTOB —



XUMUYECKUX BEHIECTB W  XHMHYECKUX PpEaKIil, BBIABISATH  OOIIHE
3aKOHOMEPHOCTH, TPHUYMHHO-CIICICTBEHHBIC CBSI3M W TPOTUBOPEYHUS B
M3y4aeMBbIX TIPOIECCax U SBICHUSX.

ba3oBrble ucciieoBareIbCKHe 1eiCTBUA:

YMEHHE MCIOJIb30BaTh MOCTABIEHHBIE BOMPOCHI B KaY€CTBE MHCTPYMEHTA
MO3HAHUSA, a TaKXK€ B KAdeCTBE OCHOBBI JJIsi (DOPMHPOBAHUS THIIOTE3BI II0
IPOBEPKE MPaBUILHOCTH BBICKA3bIBAEMBIX CYXICHUMH;

MPUOOPETCHNUE OIbBITA MO TUTAHHUPOBAHUIO, OPTaHW3aIlMd U TPOBEICHHIO
YYEHUYECKHX SKCIEPUMEHTOB, yMEHHME HaOIt0JaTh 3a XOJO0M Mpoliecca,
CaMOCTOSITETILHO MPOTHO3UPOBATH €TI0 PE3ynbTar, (HOPMyIupoBaTh 0000IIEHHUS
U BBIBOJBI IO PE3yNbTaTaM IPOBEAEHHOT'O OIMBITA, MCCIICAOBAHUS, COCTABIIATH
OTYET O MpoJIeTaHHON padoTe.

Pa6ora ¢ undopmanmneii:

yMEHHE BBIOMpATH, AHAJIM3UPOBATh U HHTEPHPETUPOBATH WH(MOPMAIUIO
pa3iMYHbBIX BHJAOB U (QOpM TMPEACTABICHMS, IMOIY4aEMYI0 U3 pPa3HbIX
WMCTOYHHUKOB (HAYYHO-TIOMYJIApHASl JIMTEpAaTypa XUMHUYECKOTO COJIECpPIKaHMS,
CIpaBoYHbIE MocoOusi, pecypchl VHTepHeTa), KpUTUYECKU OLIEHUBAThH
IPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO HHPOPMAIIHIO;

YMEHHE MMPUMEHSATh PAa3IMYHbIC METOBI U 3aIPOCHI MIPU TIOUCKE U OTOOpE
uH(OpMAIIMM U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX [JIsl BBITIOJHEHUS
y4eOHBIX U NTO3HABATENLHBIX 33/1a4 ONPeNeIEHHOT 0 TUIIA, TPUOOPETEHHUE ONbITA
B 00JIaCTH HWCIOJIb30BAaHUS WH(POPMAITMOHHO-KOMMYHHUKATHBHBIX TEXHOJOTHH,
OBJIQJICHUE KYJIbTYpOH aKTMBHOTO HCIOJB30BAHUS PA3IUYHBIX TMOMCKOBBIX
CUCTEM, CAaMOCTOSITEIbHO BBIOMpPATh ONTUMAIbHYIO (OpMY TIpECTaBICHUS
nH(pOpMaIMU W WUTIOCTPUPOBATH PEIIaeMbIe 3aJaud HECIOKHBIMH CXEMaMH,
auarpaMMaMu, IpyrumMu hopMamu rpaduku U UX KOMOWHAIUSMU;

YMEHHE UCIOJIb30BaTh W aHAJU3UpPOBaTh B IIpollecce Yy4eOHOM U
UCCIIEN0BATENBCKON NEATEIIbHOCTH uHpopmaruio 0 BIIUSIHUU
POMBIIIEHHOCTH, CEJIbCKOTO XO3SfWCTBA M TPaHCIOpPTAa Ha COCTOSHUE
OKPYKaroIer MPUPOJHON CPEIBL.

KoMMyHHKATHBHbBIE YHUBEPCAIbHbIE yUeOHbIE TeiiCTBHS:

YMEHHUS 3a/laBaTh BOMPOCHI (B XoAe auaiora U (WiM) AUCKYCCHH) IO
CYIIECTBY 0OCYXmaaeMoil TeMbl, (GOPMYIUPOBATH CBOM  MPEIJIOKCHUS
OTHOCHUTEJIBHO BBITIOJIHEHUSI MPEJJIOKEHHOM 3a1a4H;

YMEHHUS TPEACTABISITh TOJYUYCHHBIC pPEe3yJbTaThl IMO3HABATEIHHOM
JESITENPHOCTA B YCTHBIX W TMCHBMEHHBIX TEKCTax; JeNlaTh MPE3ECHTAIUIO
pE3yJIbTATOB  BBIMOJHEHUST XHMMHUYECKOrO0 JKCIepuMeHTa (J1abopaTopHOro
OITIbITa, JTA0OpaTOPHOU PabOTHI MO MCCIIEAOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO
MIPOEKTA);

YMEHHUSI y4e€OHOTO COTPYJHUYECTBA CO CBEPCTHUKAMU B COBMECTHOU
MO3HABATEIbHOM M  HCCIENOBAaTENbCKOW  JIEATENBHOCTH TpPU  PEUICHUU
BO3HUKAIONIMX MPOOJIEM HAa OCHOBE yu€Ta OOIIMX MHTEPECOB M COIIACOBAHUS
no3unuid  (0OCyKJaeHus, OOMEH MHEHHSIMHU, «MO3TOBBIE  IITYPMBI»,
KOOPJWHAITAS COBMECTHBIX JICHCTBHH, OIPEACIICHUE KPUTECPHUEB IO OIICHKE
KauyeCcTBa BHITTOJIHEHHON paOOThI U APYTHE).

PerynsiTuBHbIe YHUBeEpPcaAIbHbIEe YUyeOHbIe 1eliCTBHUSA:

YMEHHUE CaMOCTOSITEIbHO OMpPEAENATh LENH ACSITeNIbHOCTHU, IAHUPOBATh,
OCYIIECTBIISATh, KOHTPOJUPOBATh U TIPU HEOOXOUMOCTH KOPPEKTUPOBATH CBOIO
JesITEeNbHOCTD, BBIOMpaTh Hauboee 3(hPeKTUBHBIC CITIOCOOBI peIieHusT YIeOHbBIX
M TIO3HABATEJHHBIX 33/7a4, CAMOCTOSITEIbHO COCTABISTh WM KOPPEKTHPOBATH
IIPEJIOKEHHBIN aJITOPUTM JICHCTBUM TPU BBHITIOJHEHUW 33JlaHHH C YIETOM



MOJIYUYCHUSI HOBBIX 3HAHUIN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBaX U PEAKITUSX,
OIIEHUBATh COOTBETCTBUE MOJYYEHHOTO PE3yJIbTaTa 3asdBJICHHOW LA, YMEHUE
WCMOJIb30BaTh W AaHAJIM3UPOBATh KOHTEKCTBI, NPEAJIara€Mble€ B YCIOBUU
3aJaHuM.

HNPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOCHHUIO 00s3aTEIILHOTO

COJIEp’KaHMsI, YCTAHOBJIEHHOTO JaHHOW deaepanbHoil pabodeil mporpammoi,
BBIJICJISIFOT: OCBOEHHBIE 00YYaIOIMUMUCS HayYHbIC 3HAHUS, YMEHHUS U CIIOCOOBI
neucTBUil, cnenuduyeckre Uil TpeAMETHOM o00sacTh  «XUMUsS», BUJIBI
JNEATENIBHOCTA IO TOJYYEHUIO HOBOIO 3HAHUA, €ro HHTEPHpPETALUH,
peoOpa30BaHUI0 U TPUMEHEHHIO B PA3JIMUHBIX Y4EOHBIX U HOBBIX CUTYaIIUSIX.

K koniy oOyuenusi B 8 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM

YpOBHE JIOJHKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OO YJAIOIIMXCS YMEHUM:

e PpAacCKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATUI: aTOM, MOJIEKYJIa,
XUMUYECKUN DJIEMEHT, MIPOCTOE BEIIECTBO, CI0KHOE BELIECTBO, CMECH
(oHOpOJHAA ¥ HEOAHOPOJHAS ), BAJICHTHOCTh, OTHOCUTEIbHASI ATOMHAs
U MOJIEKYJIIpHas Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJIIPHAs
Macca, MaccoBas JOJiI XHMHUYECKOrO0 JJIEMEHTAa B COEAUHEHHH,
MOJISIDHBI ~ 00BEM, OKCH/I, KHUCJIOTA, OCHOBAaHUE, COJIb,
AIEKTPOOTPULIATENIBHOCTD, CTEIIEHb OKUCIIECHUS, XUMHUUYECKasl PEAKIIUs,
KJIacCU(UKAIUS PEaKIUi: peakllui COSAMHEHUS, PEAKIIUU PA3I0KEHUS,
peakiMu 3aMelieHus, peakiuu OOMEHa, 5K30- U SHJIOTEPMHUUECKHUE
peaxiuu, TemioBoi d3pPexT peakuu, siApo aTomMa, dICKTPOHHBIN CIION
aToMa, aToOMHas OpOuTalb, PAJUYC aTroMa, XUMUYECKas CBA3b,
MOJSIpHAs W HEMOJIpHAs KOBAJIEHTHAs CBS3b, MOHHAS CBS3b, HWOH,
KaTHOH, aHWOH, pacTBOpP, MaccoBas JOJs BelmecTBa (TPOIEHTHAs
KOHIIEHTpAIIKs) B pacTBOPE;

e WUIKOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHYECKUX TMOHSATHU U
IIPUMEHATH 3THU MOHTHUS IPU OIMMMCAHUU BELIECTB U UX MPEBPALLCHUM;

e HCIONH30BaTh XWMHUYECKYI) CHUMBOJIMKY JJII COCTaBJICHHUS (POPMYI
BEIIECTB U YPABHECHUM XUMHUYECKUX PEAKIIUN;

e ONpENEsITh  BAICHTHOCTh aTOMOB  DJJIEMEHTOB B OWHApHBIX
COCIMHEHUAX, CTEMCHb OKHUCJICHHS DJEMEHTOB B  OMHApHBIX
COCIMHEHUAX, MPUHAMICKHOCTh BEUIECTB K ONPEACIEHHOMY KJAcCy
coequHeHNN Mo (GopmynaM, BUJ XUMHYECKOU CBSI3M (KOBAJICHTHAS U
MOHHAs) B HEOPraHUYECKUX COECUHEHHUSIX;

e packpeiBaTh cMbica Ilepmogumueckoro 3akona J[I[. WM. Menpneneesa:
JIEMOHCTPUPOBATh MOHWMAHUE NEPUOAUYECKON 3aBUCHUMOCTH CBOMCTB
XUMHYECKUX AJIEMEHTOB OT UX MOJIOKEHUA B [lepuoanyueckon cucreme,
3aKOHOB COXPAaHEHUs MAacChl BEHIECTB, ITOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YUYE€HUSI, 3aKOHAa ABOTraapo;

e OIKCHIBATh W XapaKTepHU30BaTh TaOIMuHyi0 ¢opmy llepmoanueckoit
CUCTEMbl XHMMHUYECKUX JJIEMEHTOB: pa3juyaTh I[IOHATUSA «IJIABHAsA
noarpynma (A-rpynmna)» u «mnodounasa noarpymnmna (b-rpymnma)y, Masnbie
1 OOJbIIME MEPUOJIbI, COOTHOCUTH 0003HAYEHUS, KOTOPhIE UMEIOTCS B
tabmuie «llepuogmyeckas cucreMa XuMHYecKux djaemento JI. WM.
MenpaeneeBa» C YMCIOBBIMU XapaKTEPUCTHUKAMHU CTPOEHHS AaTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB W 3apsl sjapa, oOIIee Yucio
9JIEKTPOHOB U PACTIPEICICHHUE UX TI0 JICKTPOHHBIM CIIOSIM);



K

KJIacCU(UUIUPOBATh  XUMUYECKHE  DJIEMEHTHI,  HEOPraHUYECKHE
BELIECTBA, XUMUYECKUE PEAKLNH (M0 YUCITY U COCTaBY Y4acTBYIOLIUX B
pEaKIu BEILIECTB, MO TEINIOBOMY YD PeKTy);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMHUUYECKHE CBOWCTBA BEUIECTB
pa3MyYHbIX  KJIACCOB,  NOJTBEpXkAas  ONUCAHHE  IpUMepamu
MOJICKYJISIPHBIX YPAaBHEHUM COOTBETCTBYIOIINX XUMUUECKUX PEAKIIHIA;
MPOTHO3UPOBATh  CBOMCTBA BEIIECTB B  3aBUCUMOCTH OT HX
KAUeCTBEHHOI'O0 COCTaBa, BO3MOXHOCTH NPOTEKAHUS XUMUYECKHX
MIpEBpaICHUN B pa3JIMUHbBIX YCIOBUSIX;

BBIYUCIIATh OTHOCUTEIBHYIO MOJEKYJISIPHYIO M MOJSIPHYIO MacChl
BELIECTB, MAacCOBYIO JIOJI0 XHMHMUYECKOro 73JeMeHTa mo ¢dopmyse
COCIMHEHHUS, MAacCOBYIO JOJII0O BELIECTBA B pPacTBOpE, MNPOBOIAUTH
pPacy€ThI MO YpaBHEHUIO XUMUYECKOW peaKIuu;

IPUMEHSATH OCHOBHBIE OIEpAllMU MBICIUTEILHON JEATEeIbHOCTH —
aHaIM3 M CHUHTE3, CpaBHEHUE, OOO0OIIEHHE, CHUCTEMAaTU3AIHIO,
KJIAaCCU(DMKAITUIO, BBISIBIICHUE MPUYMHHO-CIEACTBEHHBIX CBS3eH — IS
W3Y4YEHHUS] CBOMCTB BEUIECTB M XMMHUYECKUX PEAKIUN, €CTeCTBEHHO-
HAay4yHbIE  METOJIbI  MO3HAHUS —  HaAONIOJICHWE, U3MEPEHHE,
MOJICTUPOBAHUE, IKCTIEPUMEHT (pPEeaIbHBIA U MBICIICHHBIN );

clieoBaTh  MpaBWjaM  TIOJb30BAHMS  XUMHYECKOW TMOCYyIOM U
nabopaTopHbiM O0OpPYAOBaHUEM, a TaKXe IpaBujaM oOpalieHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUMSIMU IO BBITIOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIMBITOB MO TMOJYYEHUI0O U COOMPAHHIO
ra3oo0pa3HbIX BELIECTB (BOAOpOAA M KHUCIOPOAA), MPUTOTOBIICHUIO
pacTBOpPOB C  ONPEACIEHHOM MacCOBOM  J0JIEM pPacTBOPEHHOTO
BEILIECTBA, IJIAHUPOBATh U MPOBOJUTh XUMUYECKUE IKCIEPUMEHTHI 110
pacro3HaBaHUIO PacTBOPOB IIEJIOYEM M  KHCIOT C TIOMOUIBIO
WHJUKATOPOB (JTAKMYC, (peHOoN(TANIEuH, METUIIOPAHK U IPYTHUE).

KOHIly 00y4deHUsi B 9 KJjiacce TpeIMETHbIE Pe3yJbTaThl Ha 0a30BOM

yYpOBHE JIOJHKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OO yUAIOIIUXCS YMECHHUI:

pacKpbIBaThb CMBICII OCHOBHBIX XUMUYECKUX MOHSITHH: XUMUYECKUU
JJIEMEHT, aTOM, MOJIEKYJIA, MOH, KaTHMOH, aHWUOH, IPOCTOE BEILECTBO,
CJIOKHOE BEILIECTBO, BAJICHTHOCTD, 3JIEKTPOOTPULATEIBHOCTD, CTEIICHb
OKHUCJICHHsI, XUMHWYECKas pPEakuus, XUMHUYECKass CBA3b, TEIUIOBON
s ¢deKT peakiuu, MOJIb, MOJSPHBIM O0BEM, PacTBOpP, 3JIEKTPOIUTHI,
HEBJIEKTPOJIMTBIL, JJIEKTPOJIUTUYECKAs JUCCOLMALNS, PEAKIIMM NOHHOIO
oOMeHa, KaTaJu3arop, XUMHYECKOE paBHOBECUE, OOpaTUMbIE U
HEOOpaTUMBbIE pPeaKliu, OKHCIUTEIbHO-BOCCTAHOBUTEIILHbBIE PEaKIINH,
OKHCIIUTENb, BOCCTAHOBUTEINIb, OKHCIEHHE M  BOCCTAaHOBJICHUE,
ajuioTponusi, aM(OTEepHOCTb, XHMMHMUYECKas CBs3b (KOBaJICHTHa,
WOHHAs, METaUINYeCKas), KPUCTAUIMYECKas pemeTka, KOppo3us
METAJUIOB, CIUIABBI, CKOPOCTh XWMHMYECKOM pPEaKIUH, MPEAECIbHO
nomycrtuMmas koHnenrpauus [I/IK Bemecrsa;

WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHWYECKUX IOHATHU H
MPUMEHSTH 3TU TOHSITHS PU OMUCAHUM BEIIECTB M UX MIPEBPALICHHUI;
UCIOJIb30BaTh XHUMHYECKYI0 CHMBOJIMKY JUIS COCTaBJIE€HUS (QOpMYI
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIIHIA;

ONpENENATh BAJICHTHOCTb M  CTENEHb OKHUCIEHHUS XUMHYECKHUX
JJIEMEHTOB B COCIMHEHUSAX PAa3JIM4YHOIO COCTaBa, NPHUHAIJIECKHOCTD
BELIECTB K ONpPEAENEHHOMY KJIACCy COEAMHEHUH Mo (opmyliam, BH]
XUMUYECKOM CBsi3W (KOBAJIGHTHAas, WOHHAs, MeTajulnyeckas) B



HEOPraHUYECKUX COCIUHEHUSX, 3aps]l MOHA 10 XUMHUYECKOu (Gopmyie,
XapakTep Cpeabl B BOAHBIX PACTBOPAaX HEOPraHUYECKUX COEIUHEHHI,
TUT KPUCTAIUIMYECKON pelIETKN KOHKPETHOTO BEIIECTBA;

packpeiBaTh cmbici I[lepuognueckoro 3akona JI. M. MenneneeBa u
JIEMOHCTPUPOBATh €ro MOHUMAaHME: OINHUCHIBATh U XapaKTePHU30BaATh
Tabauunyo Gopmy lleproanueckoil CuCTEMbl XUMHUYECKUX JIEMEHTOB:
pa3nuyuarh MOHSTHUS «TJIaBHas moAarpymnma (A-Tpymnmna)» u «mnoOodHas
noarpynna (b-rpynma)», manbie U OOJbIIME TEPUOJBI, COOTHOCUTH
0003HAUEHMS, KOTOpbIE HMMEIOTCS B TEPUOAMYECKON TabIMIE, C
YUCJIOBBIMU ~ XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XHUMHYECKUX
AJIEMEHTOB (COCTaB M 3apsija sjipa, OOIIEe YKCIO DJEKTPOHOB U
pacmpeieieHue WX TI0 DJJICKTPOHHBIM CJIOSIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB U UX COCAUHECHUH B
npenenax MajblX MEPUOAOB M TIABHBIX MOJATPYII C YUETOM CTPOCHUS
UX aTOMOB;

KIacCU(UIIUPOBATh ~ XUMUYECKHE  DJIEMEHTHI,  HEOPraHMYECKHE
BEIIECTBA, XUMUYECKUE pEaKIMU (M0 YUCITY U COCTABY YYacTBYIOUIUX B
peaKkiMy BEIIECTB, MO TEMIOBOMY 3((PEeKTy, M0 U3MEHEHUIO CTeneHen
OKHUCJICHUS XUMUYECKHUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CIENUPUIECKUE XUMUYECKUE
CBOMCTBA MPOCTBIX U CJIOXKHBIX BEUIECTB, MOJTBEPXK/as ONMUCAHUE
MIpUMEPaMH MOJICKYJIIPHBIX ¥ MOHHBIX YPaBHEHHHA COOTBETCTBYIOIINX
XUMUYECKUX PEaKIIHil;

COCTaBIISITb YPAaBHEHUsSI DJICKTPOIUTHUYECKON JUCCOIUAIMU KHUCJIIOT,
HIENOYEd M COJIEH, TOJIHBIE M COKPAIIEHHBIE YPaBHEHHS PEAKLIHAN
MOHHOTO  OOMEHa, ypaBHEHMsSI  peaKiuii,  MOJITBEPKIAIOIINX
CYIIECTBOBAHUE TE€HETHUECKOW CBS3M MEXK]y BEIIECTBAMU Pa3IUYHBIX
KJIaCCOB;

PacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIINit
MOCPEZICTBOM COCTABIICHHUSI DJIEKTPOHHOTO OajlaHca dTUX PEaKITU;
MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCHUMOCTH OT MX CTPOCHUS,
BO3MOXXHOCTH TPOTEKAHUS XMUMHUYECKUX IMPEBPAIICHUA B Pa3IUYHBIX
YCIIOBUSX;

BBIUKCIIATh OTHOCHUTEJIbHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO MaccChl
BEIIECTB, MAaCCOBYIO JIOJIO0 XHMHYECKOTO »dJeMeHTa 1o (dopmyre
COCIMHEHUSI, MacCOBYIO JOJII0 BENIECTBA B PACTBOPE, MPOBOIAUTH
pacué€Thl M0 YPABHEHUIO XUMUYECKON peaKInu;

coOnoAaTh MpaBWIa [OJb30BAHMS  XUMHUYECKOM MOCYyIOH U
nabopaTopHbIM O0OPYJOBaHUEM, a TaKXKe IMpaBuiaa OOpalieHus ¢
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIUSMH [0 BBINOJTHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB MO TMOJYYCHUI0O U COOMPAHUIO
ra3z000pa3HbIX BEIIECTB (aMMHaKa U YIJIEKUCIIOTO ra3a);

MPOBOAUTH  PEAKIMH, TMOJATBEPXKIAIOIMINE KAueCTBEHHBIM COCTaB
pa3IUYHBIX BEHIECTB: PACIMO3HABATh OMNBITHBIM MNYTEM  XJIOPU/I-,
Opomuna-, wuoaua-, kapbonar-, docdar-, cuiaMkKar-, cyiabdar-,
TUIPOKCU-MOHBI, KaTUOHBI aMMOHHS M MOHBI U3YUYECHHBIX METAaJIOB,
MPUCYTCTBYIOIINUE B BOJHBIX PACTBOPAX HEOPraHUYECKUX BEIICCTB;
MPUMEHSITh OCHOBHBIE OIEpPAllUM MBICIUTEIILHOW JIEATEIbHOCTH —
aHaJIM3 W CHUHTE3, CpaBHEHHE, OOOOIICHUE, CHCTEMAaTH3aIHIo,
BBISIBJICHHE MPUYUMHHO-CIICICTBEHHBIX CBSI3€H — JJISI U3Y4YCHUSI CBOMCTB
BEIIECTB M XUMHUUYECKHUX PEAKIHUHA, €CTeCTBEHHO-HAYYHBbIE METOIbI



MO3HAHUsI — HAOJIOJIeHNEe, U3MEPEHUE, MOJICIUPOBAHUE, IKCIIEPUMEHT
(peanbHbIN 151 MBICJICHHBIN ).



TEMATHNYECKOE IINTAHUPOBAHUE

8 KUIACC
HauMeHoBaHue KounyecrBo yacoB
Ne DJIeKTPOHHBbIE (LM PoBbIE)
pa3jesioB U TeM KonTtpoibHbie IIpakTnuyeckue
n/n Bcero oOpa3oBaresibHbIE PeCypPChl
NnporpaMmabl padoThI padoThbI
Pa3nen 1. [lepBoHayajibHble XUMUYECKUE TOHATHS
Xumusi — BakHas
11 00J1acTh €CTECTBO3HAHUS 5 5 bubmorexa [IOK
' ¥ [IPAKTUY €CKOM https://m.edso0.ru/7f41837¢c
JeSITeNbHOCTH YeTIOBeKa
12 BemiecTBa 1 XuMH4yecKue 15 1 bu6moreka [JOK
' peaKuuu https://m.edso0.ru/7f41837c
Hroro nio pazaeny 20
Pazgea 2. BakHeliluue npeacTaBuTe 1 HEOPraHMYeCKHUX BEIIECTB
51 Boznyx. Kucnopon. 6 bu6motexa [IOK
' [MousTrEe 06 OKCHIAX https://m.edso0.ru/7f41837¢c
59 Bonopon. ITousitue o 8 1 bubmmorexa [IOK
' KHCJIOTaX U COJISIX https://m.edsoo.ru/7f41837c
53 Bona. PactBopsl. 5 1 L bubmioreka [IOK
' IMousiTie 06 OCHOBaHHSX https://m.edsoo.ru/7f41837c
OCHOBHBIE KJIACChI
Bbubmmoreka [JOK
2.4 HEOpraHUYECKUX 11 1 1

COeTMHEHNN

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

Uroro no pazneny 30

Pa3nen 3. Ilepunoauyeckuii 3akon u [lepuoanueckasi cucrema xumudeckux iemMeHToB /[. U. MengeaeeBa. CtpoeHne aTomMoB.
Xumuueckas ¢Bsi3b. OKHCJINTETHbHO-BOCCTAHOBHUTEIbHbBIE p€aKkuun

Ilepnonnueckuii 3aK0H U

IIepuognyeckas cucrema
bu6mmoreka [JOK

3.1 XUMHUYECKUX DJIEMEHTOB
! https://m.edsoo.ru/7f41837¢

. 1. Menneneena.
Crpoenue atoma

XUMHAYECKas CBSI3b.

39 OKHCIUTEIBHO- 8 5 bubmioreka [IOK
' BOCCTAHOBUTEIbHBIE https://m.edso0.ru/7f41837¢c
peakuuu
JITOro 116 DasLel 15 bu6moreka [JOK
pasaciy https://m.edsoo.ru/7f41837¢
PezepBHOE BpeMst 3 bubmorera I{OK

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

OBIIEE KOJIMYECTBO

YACOB I10 TIPOTPAMME 68 5 5



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

9 KJIACC

HaumMmenoBanue

KoanuecTBo yacoB

Ne JIeKTPOHHBIE (LM (] POBHIE)
pa3gesioB u T€EM KonTpoabHbie IIpakTHyeckue
n/n Bcero o0pa3oBaTesibHbIE pecypChl
NnporpaMmabl padoThI padoThI
Paznen 1. BemecTBo U XMMHYECKHE PeaAKIIHH
IToBTOpEHUE N
11 yriyOiieHue 3HaHui 5 1 bubmorexa L{OK
' OCHOBHBIX Pa3/IeioB https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
OcHOBHbIE
1.2 3aKOHOMEPHOCTH 4 Bubmorexa HOK
' p . https://m.edsoo.ru/7f41a636
XUMHUYCCKUX PEaKINit
DIIEKTPOIU THYECKAs
13 JIACCOIMAIIMSI. 8 1 1 bubmorexa [JOK
' XUMHYECKUE PEAKIINY B https://m.edsoo.ru/7f41a636
pacTBopax
Uroro no pazneny 17
Pa3nen 2. HemeTan bl M MX COeTUHEHUS
OO0mas xapakTepruCTHKa
2.1 xmﬁmeCKEx BHSMCHTOB 4 1 bubmmorexa IIOK
' https://m.edso0.ru/7f41a636
VIIA-rpynmsl. I'aorenst
OO611ast XapakTeprCTHKA
B P P Bbu6moreka [JOK
2.2 XUMHUYECKUX 3JIEMEHTOB 6

VIA-rpynnsi. Cepa u eé

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

COCIMHEHUS

OO6mas xapakTeprucTuKa

53 XUMHYECKUX DJICMCHTOB - bu6moreka [JOK
' VA-rpymmsl. A3o0T, https://m.edso0.ru/7f41a636
dhochop 1 ux coenuHEHUS
OOm1as xapakTepuCcTUKa
O e maertl B
' p }i ' PO https://m.edsoo.ru/7f41a636
KPEMHUU U UX
COCITUH CHUS
Hroro nio pazaeny 25
Paznena 3. MeTaJsibl M X COCTUHEHUS
31 OO01ue cBOMCTBA ) bubmoteka IJOK
' METaJlIOB https://m.edso0.ru/7f41a636
39 Baxneiimue MeTamis U 16 bu6moreka [JOK
' UX COEIMHEHUS https://m.edso0.ru/7f41a636
Hroro no pazneny 20

Pa3znen 4. XuMus u okpyskaias cpeaa

41 BemecTBa 1 matepuansl B 3 bubmmotexa [IOK
' JKW3HU YeJIOBEKa https://m.edso00.ru/7f41a636
Wroro no pazneny 3
bu6moreka [JOK
PezepBHOE Bpems 3

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

OBIIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

68







ITIOYPOYHOE IINTAHUPOBAHHME

8 KJIACC
Kosu4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka KoHTpoJbHbIe IpakTuyeckue
n/n Bcero U3yYCHUs oOpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
[Ipenmer xumuu. Posb xumun B
1 JKW3HHM 4YelioBeka. Tena u 1 bubmorexa HOK
' https://m.edsoo.ru/ff0d210c
BEIISCTBA
9 [TorsATHE O METOAAX ITO3HAHHUS B L bubmioreka [IOK
XUMUHU https://m.edsoo.ru/ff0d227e
[TpaxkTueckas padota Ne 1
«IIpaBuia paboTsl B
3 J1a00PaTOPUU U IIPUEMBI 1 bubmorexa LIOK
paTop P https://m.edsoo.ru/ff0d23dc
oOpareHus ¢ 1abopaTopHbIM
000opyI0BaHUEM »
YucThie BEmeCTBa U CMECH. bubmorexa [IOK
4 . 1
CrniocoObl pa3enenus cMecei https://m.edsoo.ru/ff0d26ca
[TpakTuueckas pabora No 2
5 «Paznenenne cmeceit (Ha 1 bubmmoreka [JOK
MpUMepe OYMCTKH MMOBapPEHH O https://m.edsoo.ru/ff0d28c8
COJIN )
bubmumoreka [IOK
6 A
TOMBLH MOJICKYIIH 1 https://m.edsoo.ru/ff0d2a6c
7 XuMudecKkue dJICMEHTEL. 3HAKU 1 bu6morexa IIOK



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

(CMMBOJIBI) XUMHYECKUX

https://m.edsoo.ru/ff0d2be8

3JIEMEHTOB
8 IIpocTele U CI0KHEIE BENECTBA bubmorexa HOK
P B https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYISIPHOE YUECHHE bubmiorexa TTOK
yIpHO® ¥3 https://m.edso0.ru/ff0d2d50
3aK0H IIOCTOSIHCTBA COCTaBa
10 BellecTB. XUMHUYECKas bubmoreka [IOK
dopmyna. BaneHTHOCT aTOMOB https://m.edsoo.ru/ff0d2eae
XAMHAYECKUX 3JIIEMEHTOB
OtHOCUTEILHAS aTOMHAS
11 Macca. OTHOCHUTEIbHAA bubmorexa HOK
' https://m.edsoo.ru/ff0d323c
MOJIEKYJIIpHas Macca
12 MaccoBas goasi XMMHYECKOr O bubmmoreka [IOK
DJIEMEHTA B COCTMHEHUH https://m.edsoo.ru/ff0d350c
13 KomuuaecTBo BemecTtsa. Mok, bub6morexa IIOK
MousipHas macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUIECKHUE bubmorexa [IOK
ABJCHUS. XUMHUYECKAs PEAKLIHS https://m.edsoo.ru/ff0d37fa
[Tpu3Haku u ycaoBus
15 MIPOTEKAHUA XUMHUYECKAX bubmotexa [IOK
P . https://m.edsoo.ru/ff0d3al6
peaxiui
3aK0H COXpaHEHHS MaCChI
16 BEIIECTB. XUMHUYECKUE bubmotexa [JOK
- ' https://m.edsoo.ru/ff0d3b88
YpaBHEHHS
17 Brrunciaenns KoandecTna, bu6morexa IIOK



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88

MAacChl BellleCcTBa 110
YPaBHEHUSIM XUMHYECKUX
peaKiuit

https://m.edsoo.ru/ff0d5708

Krnaccudukanus XuMmudaeckux
peaxiuii (CoeTMHEeHHUS,

bub6munorexa IJOK

18
pa3yiokKEHHUs, 3aMEIICHUS, https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — yUY€HBII1-
19 sHuuknonenucr. O6o0meHne u bubmotexa [IOK
H ACT. B https://m.edsoo.ru/ff0d40c4
cHCTeMaTH3alus 3HaHUHI
Kontponenas pabora Nel no
20 TeMe «BerecTBa 1 XuMHUUeCcKHe bubmorexa TIOK
B https://m.edsoo.ru/ff0d4290
peaxIumny
Bo3nyx — cmech razos. CocraB
21 Bo3nyxa. Kucioponm — 31eMeHT bubmotexa [IOK
HyRe. poA https://m.edsoo.ru/ff0d448e
u poctoe BeniecTBo. O30H
du3nUecKre U XUMUYECKIE
99 CBOICTBA KHUCIOPOJA (pEeaKIU bubmmoreka [IOK
okucieHus, ropenue). [lonsitue https://m.edsoo.ru/ff0d4614
00 okcuaax
CriocoObI OJTy4eHHS
93 KHCIIOPO/Ia B JIAOOPATOPHH U but6mmoreka [JOK
MIPOMBIILJIEHHOCTH. https://m.edsoo.ru/ff0d497a
[Tpumenenue kucmopoaa
24 TemoBoii 3¢exkT XUMHUECKOH bu6muoteka LIOK

peakuru, MOHATUE O

https://m.edsoo.ru/ff0d4790



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
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790

TEPMOXHUMHUYECKOM YPaBHEHUH,
9K30- U HJIOTEPMHUYECKUX
peakumsax

Tonnuso (HeQTh, yronb u

25 MeTaH). 3arps3HeHre BO3lyXa bubmorexa [TOK
. 3arp Ayxa, https://m.edsoo.ru/ff0d4c4a
CoCco0bI ero MperoTBpaleHus
[TpakTuueckas padora Ne 3 mo
26 teme «Ilosydaenne u coonpanue bubmotexa [JOK
KHUCJIOpOJia, U3YUEHHUE €ro https://m.edsoo.ru/ff0d4ae2
CBOWCTB»
Bonopon — 351eMeHT u mpocToe
27 BE Hefﬂfo Haxoxnenue 1? bubmorexa IOK
HHECTEO. A https://m.edsoo.ru/ffod4ddo
IpUpOJIE
DU3UYECKUE U XUMUYECKUE
28 CBOICTBa BOAOpOAA bubmorexa [IOK
AOPOAA. https://m.edsoo.ru/ff0d4ddo0
[Tpumenenue Bogopoa
bub6muorexa IJOK
29 IT
OHITHE O KHEJOTax i coix https://m.edso0.ru/ff0d50d2
30 CrocoObI MOJTy4eHHS BOIOPO/Ia bubmmoreka [IOK
B JabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTueckas padota Ne 4 mo
31 teme «Ilomyuenue u cobupanue bubmmoreka LIOK
BOJOPOAA, U3YUYEHHE €TI0 https://m.edsoo.ru/ff0d4f42
CBOMCTB»
39 MoutsipHbIii 00BEM ra30B. 3aKOH bu6morexa [IOK

ABorazipo

https://m.edsoo.ru/ff0d542e



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

Brranciaenns o0néMma,
KOJIMY€ECTBA BEIIECTBA rasa I1o

bubmumoreka [IOK

33
€ro U3BECTHOMY KOJIMYECTBY https://m.edsoo.ru/ff0d55a0
BELIECTBA UM 00BEMY
Brruncienns 005EMOB Ia30B 110
34 YPaBHEHMIO PEakllUM Ha OCHOBE bu6motexa [IOK
3aKOHa 00BEMHBIX OTHOIICHUM https://m.edsoo.ru/ff0d5708
rasoB
35 du3nuecKue U XuMHUYECKHe but6mmoreka [JOK
CBOICTBA BOJBI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanuii. [lonstue bubmmoreka [JOK
00 MHAMKaTOpax https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens.
Haceimennbie u
37 HEHACBIIIEHHBIE PACTBOPHI bubmorexa HOK
o P pEL- https://m.edso0.ru/ff0d5b40
MaccoBas J0JIs BEI[ecTBa B
pacTBope
ITpakTueckas padorta Ne 5 mo
teme «lIpuroroBieHue
38 aCTBO (I;)B C OIpeaeNEHHOM bubmorexa [IOK
p p . 13 A https://m.edsoo.ru/ff0d5eba
MAacCCOBOM JIOJICH
pacTBOPEHHOTO BELIECTBA
KonTponbsHas padora Ne2 o
39 teme «Kuciopon. Bomopo bubmotexa [IOK
POA. BOROPOLL: https://m.edsoo.ru/ff0d6342
Bona»
40 OKCH/IBI: COCTaB, but6mmoreka [JOK
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KJ1accu (puKaIys, HOMEHKIIATypa

https://m.edsoo.ru/ff0d664e

[Tonmy4yeHune u XuMU4YeCKHE
CBOICTBA KHCIIOTHBIX,

bu6morexa IIOK

41
OCHOBHBIX M aM(OTEPHBIX https://m.edsoo.ru/ff0d664e
OKCHJIOB

42 OCHOBaHUSA: COCTaB, bubmmoreka [JOK
KJaccu puKaIys, HOMEHKIaTypa https://m.edsoo.ru/ff0d67ca

43 [Tomyuenue 1 XuMHU4eCKHe bubmmoreka LIOK
CBOMCTBA OCHOBaHMI https://m.edsoo.ru/ff0d67ca

44 Kucnotsl: cocTas, bubmmoreka [IOK
KJaccu puKaIys, HOMEHKIATypa https://m.edsoo.ru/ff0dfee2

45 [Tonmyuenue u xuMu4yeckue bu6mmotexa IIOK
CBOICTBA KUCIIOT https://m.edsoo.ru/ff0dfee2
Comu (cpennue):

46 HOMEHKJIaTypa, CIIOCOOBI bu6motexa [IOK
MOJIy4ECHHUSI, XUMUYECKHE https://m.eds00.ru/00ad9474
CBOMCTBa
[TpakTrueckas padora Ne 6.

Pemenue sxcrepuMeHTaIbHBIX
47 3a1a4 1o TeMe «OCHOBHBIE bubmorexa [IOK
g https://m.edsoo.ru/00ad9b7c
KJIACChI HEOPTaHMYECKUX
COEIMH CHUI
['enetnueckasi CBSI3b MEXIY
48 KJIacCaMHU HEOpraHUYECKUX bubmorexa [JOK
. p https://m.edsoo.ru/00ad9a50
COCIMHEHHH
49 O06o01IeHNEe U CHCTeMaTH3AITHS bu6mmoreka [JOK



https://m.edsoo.ru/ff0d664e
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3HaHUH

https://m.edsoo.ru/00ad9ch?2

Kontponbsnas pa6ora Ne3 o

bub6muorexa IIOK

>0 Teme "OCHORHEIE KIACCE! . https://m.edsoo.ru/00ad9ela
HEOPraHWYECKUX COCTUHEHUN
IIepBbIe MONBITKA

51 KJIACCU(PUKAITUU XUMUIECKIX bubmuorexa [IOK
anemMeHToB. [loHsTHE O rpynnax https://m.edsoo.ru/00ad9ffa
CXOHBIX JIEMEHTOB
[lepuoanyeckuii 3aK0H 1

52 Ilepuonnyeckas cucrema bubmmoreka LIOK
XUMHYECKUX d1eMeHTOB [{. U. https://m.edsoo.ru/00ada52c
MeneneeBa

53 [lepuopl, rpymIibl, HOArPYIIIBI bubmmorexa [IOK

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

54 Crpoenune atomoB. CocraB bubmmoreka [{OK
aTOMHBIX sijiep. M30Tornbl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX

55 000JI0YEK aTOMOB 3JICMEHTOB but6mmoreka [JOK
[Tepnonuueckont cucremsl /1. U. https://m.edsoo.ru/00ada6bc
MenpeineeBa
XapaKTepucTuKa XUMUUECKOTO

56 3JIEMEHTA I10 €T0 MOJIOKCHUIO B bubmmoreka [JOK
[Tepuonnueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenpeneeBa

57 3nauenue [lepuoanueckoro bu6morexa [IOK

3aKOHa IJId pa3BUTHUA HAYKH U

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



https://m.edsoo.ru/00ad9cb2
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npaktuku. /. 1. MenneneeB —
YYEHBIN, IEJAror U TPAXKIaHUH

PesepBHblii ypok. O600mIeHNE
U CUCTEMAaTHU3aIUs 3HaHUI /

bub6morexa IIOK

58
Bcepoccuiickas npoBepouHast https://m.edso0.ru/00adb33c
pabora
KonTponbsHas padora Ned o
teme «CTpoeHHe aToma.
59 XuMHUYecKas CBSI3bY / bubmorexa HOK
N https://m.edsoo.ru/00adb486
Bcepoccuiickas nmpoBepouHast
pabora
60 DJIEKTPOOTPULIATENBHOCTh bubmmoreka [{OK
aTOMOB XUMHYECKHUX DJIEMCHTOB https://m.edsoo.ru/00adaab8
bubmmoreka [IOK
61 n
OFHAM XIMHHCCRaL CBA3D https://m.edsoo.ru/00adac34
KoBanenTtHas nonspHas bu6motexa [IOK
62
XMMUYECKasl CBSI3b https://m.edsoo.ru/00adaab8
63 KoBanenTtHas HenosnsipHas bubmmoreka [IOK
XAMHYECKasl CBSI3b https://m.edsoo.ru/00adaab8
bubmoreka [IOK
64 C
TCICHD ORHCICHIA https://m.edsoo.ru/00adae28
65 OKUCIUTETBHO- bubmmoreka [IOK
BOCCTAHOBUTEIbHBIE PEAKLIMHI https://m.edso00.ru/00adb076
66 OKHCIUTEIN U BOCCTaHOBHUTEIN bubmorexa HOK
https://m.edso0.ru/00adb076
67 PesepBHublii ypok. O600mIeHNE bubmmoreka [{OK



https://m.edsoo.ru/00adb33c
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https://m.edsoo.ru/00adac34
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U CHUCTeMaTH3alusl 3HaHUU 110
teme «CTpoeHue aroma.
XHUMHUYECKAS CBS3b

https://m.edsoo.ru/00ad9ch?2

68 PesepBHblii ypok. O6001mIeHNE 1 bubmmoreka [JOK
U CHCTEMAaTHU3alisA 3HAHUMI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KJIACC

KoaundecTBO 9acoB DJIeKTPOHHbIE
Ne Hdara nudposbie
Tema ypoka KonTpoabHbie IIpakTnueckue
n/n Bcero U3YYCHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Ilepnonuyecknii 3aK0H.
1 Ilepuoanueckas cucrema L bubmoreka [IOK
XUMHUYECKUX DJIIEMEHTOB https://m.edsoo.ru/00adb59e
. . Menneneera
3aKOHOMEpPHOCTH B
5 W3MEHEHUU CBOMCTB 1 bubmmoreka [IOK
XHUMHUYECKUX 3JIEMEHTOB https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOAOB
Krnaccuduxanus n
3 HOMEHKIATYDA 1 bu6morexa IIOK
yp https://m.edsoo.ru/00adb7e2
HEOPraHWYECKUX BEIIECTB
Buapsr xuMmndeckoi cBSI3H
4 U THIIBI KPUCTAJUIMYECKUX 1 bubmiorexa TIOK
.. P https://m.edsoo.ru/00adbac6
pemeEToK
KonTponbnas pabora Nel
1o reMe «IloBTopenue n
5 yriyOneHue 3HaHui 1 1
OCHOBHBIX Pa3J€eJ0B Kypca
8 xmaccay
6 Knaccu pukanus 1 bub6moreka [JOK



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

XUMHUYECKUX PEAKIUN MO
pa3IMYHbIM MpPU3HAKAM

https://m.edsoo.ru/00adbch0

[TonsaTHe 0 ckopocTu
XUMHUYECKON pEeaKInH.

bub6morexa IIOK

! IToHsATHE O TOMOTI'EHHBIX U https://m.edsoo.ru/00adbe9a
TeTePOTrCHHBIX PEAKITUIX
[ToHsATHE O XUMHYECKOM
paBHOBecuu. PaKTOPHI,

3 BIIUSIIOIINE HA CKOPOCTh but6mmoreka [JOK
XUMHUYECKON peaKkiuu u https://m.edsoo.ru/00adc28c
MOJIOKEHUE XUMHUYECKOr0O
paBHOBECHS
OKUCIUTEIBHO-

9 BOCCTaHOBUTEIIbHEIC bubmorexa HOK

https://m.edsoo.ru/00adcade
peaxiuu
Teopus

10 AIEKTPOIUTUYECKOU bubmotexa [JOK
nuccorranuu. CHUIbHEBIE U https://m.edsoo.ru/00adcd68
crabble IEKTPONIUTHI

11 Honnsle ypaBHEHUS bubmmoreka LIOK
peakuui https://m.edsoo.ru/00add448
XuMHYECKHE CBOMCTBA
KHUCIIOT U OCHOBAHHI B

12 CBETE IPEIICTABJICHHUI 00 Eubmorexa HOK

3JIEKTPOJINTUYECKON
JUCCOLIMAITI

https://m.edsoo.ru/00add5d8



https://m.edsoo.ru/00adbcb0
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XHUMHUYECKHE CBOMCTBA
COJIEH B CBETE

13 MpeACTaBICHUH 00 bubmorexa HOK
pelt . https://m.edsoo.ru/00add8b2
AIEKTPOTU TUIECKOU
JIACCOITUAITUT
14 [TonsTre o ruaponm3e bu6motexa [IOK
coJsei https://m.edsoo.ru/00add9d4
15 O00061IeHE U bubmoreka [IOK
cHCcTeMaTH3aIs 3HaHUI https://m.edso0.ru/00addd12
[TpaxkTnueckas padorta Ne
16 1. «Pemenue bubmuoreka [IOK
9KCIIEPUMEH TaJIbHBIX https://m.edsoo.ru/00addbfa
3a1a9»
Kontponsnas padora No2
0 TEME
«ONeKTPOoIUTHYECKas bu6morexa [IOK
17
JYCCOIHAIIHA. https://m.edsoo.ru/00addecO
XUMHUYECKHE PEAKLINH B
pacTBOpax»
OO61mas xapakTepucTuKa
18 rajoreHoB. XvuMHIECKHE bubmorexa [IOK
CBOICTBA Ha IIpUMEPE https://m.edsoo.ru/00addfe2
xJiopa
Xnoposomopoa. ConsiHas
POBOALOPOA bubmmoreka [IOK
19 KHCI0Ta, XUMHYECKHE

CBOICTBA, IOJIy4YCHHE,

https://m.edsoo.ru/00ade104
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IIPUMEHEHUE

[TpakTueckas padota Ne
2 no reme «Ilonydyenue

bu6morexa IIOK

20
COJITHOM KHCIIOTHI, https://m.edsoo.ru/00ade348
U3y4YEHHUE €€ CBOMCTBY
Brruucnenus no
YPaBHEHUSIM XUMHUYECKUX bubmotexa [JOK

21 .
peakiui, eciiu OJ1H U3 https://m.edsoo.ru/00ade488
peareHToB JJaH B U30bITKE

99 OO6m1ast xapakTepuCTHKa bubmotexa [JOK
1eMeHTOB VIA-rpymrsl https://m.edsoo.ru/00ade64a
AJOTpOIHbBIE
MOIU(HUKALIUH CEPBI.

93 Haxoxxnenue cepol u e€ bu6motexa [IOK
COEJIMHEHUM B IPUPOJIE. https://m.edsoo.ru/00ade64a
XHWMHUYECKHUE CBOMCTBA
cepbl
CepoBoa0pOJ, CTPOCHHE,

24 (I)HI;quCKIEe i b bubmorexa [TOK

. https://m.edsoo.ru/00ade802
XUMUYECKHE CBOMCTBA
Oxcupsl cepol. CepHas

95 KHCII0Ta, PU3NYECKUE U bu6motexa [IOK
XUMUYECKHE CBOMCTBA, https://m.edsoo.ru/00adea28
pUMEHEHUE

26 XUMHYECKHE pPEAKIIUH, bu6muoteka LIOK

JexXaluue B OCHOBE

https://m.edsoo.ru/00adec8a
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MIPOMBIIIICHHOT'O CIIoco0a
MOJy4YEHUs CEpHOM
KHUCIJIOTBI. XUMHYECKOE
3arps3HEHUE
OKpY’KAKOILEH CpeJIbl
COEIMHEHUSIMU CEPBI

Briuncienune maccoBon

27 OJIM BBIXO/a MPOJYKTa bubmorexa HOK
A Jla IpOAYyK https://m.edsoo.ru/00adec8a
peaxiuu
OO011ast XxapaKTepuCTHKA
AJIEMEHTOB V A-TpyIIibl.
28 A30T, paclpocTpaHEeHHE B bubmotexa [JOK
» Pactipoctp https://m.edsoo.ru/00adeeab
npupozae, GU3NYECKue u
XUMHYECKHE CBOMCTBA
AmMHuax, ero puznyeckue
29 1 XUMHUYECKHE CBOMCTBA bubmorexa TTOK
’ https://m.edso0.ru/00adf004
MOJIYYCHUE U TIPUMEHEHHU e
[TpakTrueckas padorta Ne
30 3 no Teme «Ilomyuenue bubmotexa [JOK
aMMHaKa, U3y4eHHe ero https://m.edso0.ru/00adf180
CBOMCTB»
AsorHas Kuciora, eé
31 dusngeckue u bubmorexa HOK
. https://m.edsoo.ru/00adf306
XHUMHYECKHE CBOICTBA
39 Ucnonp3oBanne HUTPATOB bu6morexa [IOK

U COJIe aMMOHUS B

https://m.edsoo.ru/00adf518
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KauecTBE MUHEpaIbHBIX
ynoopeHuii. XuMH4eCKoe
3arpsi3HeHUE
OKpY’KaKOILEN CpeJIbl
COEJIMHEHUSIMH a30Ta

33

dochop. Oxeun docdopa
(V) u pocopnas
KHCII0Ta, PU3NYECKUE U
XHUMHUYECKHE CBOICTBA,
HoJTyyeHue

bub6muorexa IIOK
https://m.edsoo.ru/00adf68a

34

Hcnonb3oanue hocharos
B KaueCTBE MUHEPAJIbHBIX
ynoOpenwuii. 3arps3HeHue
NPUPOJTHON CPEABI
dochaTamu

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

35

VYrnepon,
pacnpoCTpaHEHUE B
npupoae, Gu3ndecKue u
XUMHYCCKHE CBOMCTBA

bub6morexa IIOK
https://m.edsoo.ru/00adfd9c

36

Oxkcuppl yriaepona, ux
busnueckue u
XUMUYECKUE CBOWCTBA.
DKOJIOTUYECKH e
poOJieMbl, CBA3aHHBIC C
okcugoM yriepoaa (IV)

but6mmoreka [JOK
https://m.edsoo.ru/00adfebe

37

VYronbpHasg KUCJIOTA U €€
CcOoJIA

bu6morexa IIOK
https://m.edso00.ru/00ae006¢c
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[TpakTuueckas padorta No
4 o reme "l[lonyuenue

bub6moreka [JOK

38 JTICKHCIONO rasa. https://m.edsoo.ru/00ae027e
KauectBenHas peakius Ha
kapOoHaT-noH"
[TepBoHAYANILHBIE TTOHSITHS
00 OpraHUYecKux bubmmoreka [{OK

39
BEIIECTBaX KakK O https://m.edsoo.ru/00ae054e
COEIMHEHMSIX yTiiepoJia

40 Kpemnuii u ero bu6motexa [IOK
COEIUHEHUSA https://m.edsoo0.ru/00ae080a
[TpakTnueckas padorta Ne
5. Pemienne

41 AKCIIEPUMEH TAITbHBIX bubmmoreka [{OK
3aja4 1Mo TeMe https://m.edsoo.ru/00ae0bf2
«BaxxHelmme HeMeTalIbI
1 UX COCTMHEHUS
KonTponsHas padora Ne3

42 o Teme «BaxkHelmme bubmorexa [IOK
HEMeTaJIJIbl U UX https://m.edso0.ru/00ae0el8
COSIMHEHHUS
OO61mas xapakTepuCcTUKa
XUMHYECKUX IJIEMEHTOB

43 — METaJIIOB. bubmmoreka [JOK

Mertaminyeckast CBI3b U
MeTamyecKas
KpUCTAINYECKast

https://m.edsoo.ru/00ael103e
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pemérka. duszndeckue
CBOWMCTBa METAJJIOB

XUMHUYECKHE CBOMCTBA

44 METAJIJIOB. bub6morexa IIOK
DJIEKTPOXUMHUYECKUN PAJT https://m.eds00.ru/00ae1156
HaIPsKEHUN METaIlJIOB
O01mume cnocoObl
MOJIYYCHHSI METAJIIOB.

CnuiaBbl. Berauciaenus mo

45 ABHCHUSIM XUMHUYECKUX bubmorexa HOK
P . https://m.edso0.ru/00ae1156
peaKIuid, eCIM OJIUH U3
pPEareHTOB CONCPIKUT
IPUMECH

46 ITonsiTre 0 KOppo3un bu6muoteka LIOK
METaJljIoB https://m.edso0.ru/00ae1278

bubmoreka [JOK

47
Llenoureie MeTans https://m.edso0.ru/00ae14b2

48 OKcUJIbI ¥ TUIPOKCUIBI bubmotexa [JOK
HATpUs U KaJIus https://m.edsoo.ru/00ael4b2
IllerouHO3EMENBHEIC

49 MeTaJlIbl — KaJbIUH U bubmorexa HOK

. https://m.edsoo.ru/00ae15e8
MarHHi

50 Baxneiimme coequHeHUS bubmiorexa [IOK
KaJIbIUs https://m.edsoo.ru/00ael5e8
O06o01enue u

51 B

cUCTeMaTU3alusa 3HAHUKI
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JKécTtkocTh BOIBI U

bubmmoreka [IOK

52
CHocoO0bI €€ yCTpaHCHHS https://m.edsoo.ru/00ae1886
[TpakTnueckas padota Ne
53 6 o reme "XKéctkocTh but6moreka [JOK
BOJBI K METOJIEI €€ https://m.edsoo.ru/00aelae8
ycTpaHeHus"
bub6munorexa IIOK
54 A i
FHOMHHIH https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe cBOIiCTBa bubmmoreka LIOK
OKCHJIa U TUJIPOKCHIA https://m.edsoo.ru/00aelc64
but6mmoreka [JOK
56 XK
eeso https://m.edso00.ru/00ae1d86
Oxcuapl, THAPOKCUIBI U
57 COJIH ieneej I()H) u ilcene:&a bubmorexa [JOK
() https://m.edsoo.ru/00ae35e6
58 O06o0menne u
CHUCTEeMaTH3aIus 3HAHUI
[TpakTrueckas padora Ne
7. Pemenue
59 AKCIIEPUMEH TAIIbHBIX bubmotexa [JOK
3a]a4 [10 TEME https://m.edsoo.ru/00ae3de8
«BakHenmme MeTajibl 1
HUX COCIUHCHHSD»
Brraucienuns mo
bu6morexa IIOK
60 YpaBHEHHSIM XUMUYECKUX

peakiui, eciu OJ1H U3

https://m.edso00.ru/00ael1750
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pearcHTOB JiaH B U30BITKE
WJIM COAEPIKUT IPUMECH.
Brruncnenns maccoBoi
JIOJIM BBIXOJIa POJTYKTa
peaKIum

O0001IeHuEe U

61
cUCTEeMaTH3alus 3HAHUI
KonTpomnbsHas padbora Ned
62 o teme «BaxHeimme
METaJIbl U UX
COEJIMHEHUS
BewectBa n Matepuaisl B
63 MTOBCEAHEBHOM XKU3HU bubmorexa [JOK
A https://m.eds00.ru/00ae3f50
YeJIoBeKa
64 XuUMHUYECKOE 3arpsi3HEHUe bu6motexa [IOK
OKpY’KaIOILEN CpeJIbl https://m.edsoo.ru/00ae4270
65 Ponb xumnu B penieHun bu6motexa [IOK
HKOJIOTMYECKUX MPpolIieM https://m.edso00.ru/00ae4270
Pe3epBHBIN ypOK.
66 0 60§H.[€HI/ICY£ bub6muorexa IIOK
. https://m.edsoo.ru/00ae0d0a
CUCTEeMaTH3allMsl 3HaHUU
Pe3epBHbI ypoOK.
7 | o 60gmeHmy§ Bu6mmorexa IJOK
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CHUCTEMaTH3alHsI 3HAHUH
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ITPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA

OCHOBHOMU

OBPA3OBATEJILHON MTPOI'PAMMBI

8 KIIACC
Kon .
IIpoBepsieMble IpeaMeTHBIE Pe3y1bTaThbl 0CBOCHHSI OCHOBHOM 00pa3oBat
NpoBepsIeMOro
OCHOBHOTO 00111er0 00pa3oBaHust
pe3yJabTara
1 ITo teme: «IlepBoHayaIbHBIE XUMUYECKUE TIOHATHS
pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHATHUN: aTOM, MOJIEKyJa, X
BEIIECTBO, CJIOKHOE BEILIECTBO, CMECh (OAHOPOJAHAS M HEOJHOPOIHAs),
aTOMHasi M MOJIEKyJIsSIpHas Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJIS
11 XMUMHUYECKOTO 3JIEMEHTA B COSTUHEHUH, MOJISIPHBIH 00bEM, XUMHUUECKas pear
peaKkiMy COCOUHEHUS, PEAKIUU pPA3NIOKEHHS, PEaKIUH 3aMEIICHUs,
SHAOTEPMUYECKUE PEaKINH, TEIUIOBOK 3(PEeKT peakiuu, pacTBOp, MaCCOBA
KOHIICHTpAIUs) B paCTBOPE
12 WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XUMUYECKUX MOHSITUN U TPUMEHS
' BEILECTB U MX [IPEBPAIICHHIA
13 UCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJHMKY IJISI COCTaBJIEHHS (DOPMYJ BelIec
' peakuuii
14 pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHMsI MAacChl BEILECTB, IOCTOSIHCTBA CO
' y4EHHUs, 3aKOHA ABOTaIpoO
1.5 OIpeeNsiTh BAJIEHTHOCTh ATOMOB AJIEMEHTOB B OMHAPHBIX COEIUHEHUSIX
16 KJIaCCU(UIMPOBATh XMUMUUYECKUE PEAKIMM (110 YHMCIY U COCTaBY Y4acCTBYE
' TenaoBoMy d(hdexTy)
1.7 BBIYHCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO H MOJISIPHYEO MaccChl BEIIECTB
1.8 BBIUUCIISATh MAaCCOBYIO JTOJII0O XMMHUYECKOI'0 3JIEMEHTA 110 (hOpMYyIie COSIUHEH]
19 BBIYUCIISITh MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE
110 IPUMEHSATh €CTECTBEHHOHAyUHblE METOABl IO3HAHUS — HaOI0/ICHHUE,
' AKCHEPUMEHT (peabHbII 1 MBICIIEHHBII)
2 ITo Teme: «BaxHeiime NpeacTaBUTEIN HEOPraHUIECKUX BEIIECTBY
2.1 PacKpbIBaTh CMBICT OCHOBHBIX XUMHUYECKHX MOHSITUN: OKCHJI, KHCIIOTA, OCHO]
2.2 OIpENENATh IPUHAMIEKHOCT BEIIECTB K ONPEAEIEHHOMY KJIACCy COCIUHEH]




2.3

KJIaCCPI(i)I/IHI/II)OBaTI) HCOPraHM4YCCKUC BCUICCTBA

2.4

XapaKkTepu3oBaTh (OMHUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEILECTB Pas.

OIMMCaHnEC NPUMEPaMH MOJICKYJIAPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMUY

2.5

IMPOrHO3UPOBATH CBOMCTBaA BC€IICCTB B 3aBHCHMOCTH OT HX KadCCTBCE

MIPOTEKAHUS XUMUUYECKUX MIPEBPALLEHUN B Pa3JIMYHbIX yCIOBUSIX

2.6

ClIeZIOBAaTh IpaBWJIaM I1OJb30BAHHUS XMMHUYECKOM Mocynoil u sabopaTopH
IpaBUjaM OOpAaIIeHUs C BEIIECTBAMU B COOTBETCTBUHU C MHCTPYKIHSIMHU IT
XMUMHUYECKUX OMNBITOB MO TMOJYUYEHUIO UM COOMpPaHHIO ra3000pa3HBbIX Bellle
MPUTOTOBJIEHUIO PACTBOPOB C OMNpPEIEIEHHON MAacCOBOM JIOJIEW pacTBOPEHH
IIPOBOJUTh XUMHUYECKUE DKCIEPHUMEHTHI 110 PACIO3HABAHUIO PACTBOPOB III

WHIMKATOPOB (JTakmyc, ¢heHonransert, METHIOPAHXK U IpyTHe)

2.7

IIPOBOJUTH PACUETHI 10 YPABHEHUIO XMMUYECKOM peakuu

ITo teme: «llepuonuueckuii 3akoH u [lepuoanueckas cucTemMa XUMHYECKUX
Crpoenue aromoB. Xumudeckas cBsi3b. OKHCIMTEIBHO-BOCCTaHOBUTEIIbHBIC

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XMMHWYECKUX IOHATUMN: SAPO aTOMa, JJIEKT
opOuTtanp, paadyc aToMa, XUMHUYEcKass CBA3b, IMOJSIpPHAsT W  HEIO

SJICKTPOOTPULATCIIBHOCTE, MOHHAA CBA3b, MOH, KATUOH, aHUOH, CTCIICHb OKH(

3.2

KJ1accu (i)I/IIII/II)OB aThb XUMHNYCCKUEC DJICMECHTHI

3.3

OMUCHIBAaTh W XapakTepu3oBaTh TabIu4Hyl (Gopmy llepmonnyeckoil cHC
pa3nuyaTh MOHSTHUS «TJIABHAs moarpymnmna (Arpymnmna)» u «no0odHas O]
«OOJIBIIIHEY TTEPHOIBI

3.4

packpeiBaTh cMbicn [lepmommueckoro 3akona J[.MI. Menneneea:
MEPUOANYECKON 3aBUCHUMOCTH CBOMCTB XMMHYECKHX HJIEMEHTOB OT HX I

CUCTEMC

3.5

COOTHOCUTH 0003Ha4yeHHUs, KoTopble uMmeroTcss B Tabmuue «llepuoam
anemenToB J[.1. MenzeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS ¢
(cocTaB M 3aps] siapa, 0011ee YUCIIO AIEKTPOHOB U PACIPEEICHUE UX T10 3JIE

3.6

OIpCACIIATh CTCIICHb OKUCJICHUA 3JICMCHTOB B 6I/IHapHBIX COCAMHCHUAX

3.7

OIIPCACIIATL BUA XUMHYECKOU CBS3H (KOBaJ'IeHTHaH u I/IOHHaH) B HCOPraHHU4YCC

9 KUIIACC

Koa nposepsiemoro
pe3yabrara

IIpoBepsiembie MpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHUSI 0CHOBHOIT 00pa3o]
OCHOBHOTI0 00111€r0 00pa3oBaHus

1

ITo Teme: «BeniecTBo 1 XUMHUYECKast pEAKIUSI»




pPAacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHX IOHSATHI: pacTBOp, 3
NIEKTPOIUTUYECKAs JUCCOLUALMs, PEAKIIMM MOHHOIO OOMEHA, KaTaJn3:

o0patuMble W HEOOpaTHMbIE PEAKIHH, OKHCIUTEIHbHOBOCCTAHOBUTE]

11 BOCCTAaHOBUTENIb, OKHCJICHHE M BOCCTAHOBIIEHHE, aJUIOTPOIHUs, aM{cC
(xoBaJIeHTHas, MOHHAs, METAJUINYECKasl), KPUCTAILNTNYECKAsl PEIIETKa, C
peaKIuu
12 WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHYECKHUX TOHSATHH U |
' OIMCAHWH BEIIECTB M UX MTPEBPAIICHHIMA

13 COCTaBJIATh YpPaBHEHUS 3JIEKTPOJUTUYECKON ITUCCOLMAIMU KHCIOT, I
' COKpaIlEHHbIE YPaBHEHHsI peakluii HOHHOTO oOMeHa

14 pPacKpbIBaTh CYHIHOCTh OKHCIMTEIbHO-BOCCTAHOBHUTEIBHBIX PpEaKIUi
' JNEKTPOHHOTO OanaHca 3TUX peakui

15 MPOBOAUTH PACUYETHI IO YPABHEHUIO XUMHUYECKOM peakiuu

2 [To Temam: «HemeTansl U X coequHEHUS» U «MeTaJlbl U UX COSIUH EHI
XapaKTepru30BaTh (OMUCHIBATh) OOIIME U CICHU(PUICCKUE XUMHUYECKUE

2.1 BEIIECTB, MOATBEPK/1asi ONUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U NOHHBIX
XUMHUUYECKUX PEaKLHil

99 COCTaBJIATh YPaBHEHUS PEAKIUN, MOITBEPKIAAIONINX CYIICCTBOBAHUE

' BEIIECTBAMU PA3IMYHBIX KJIACCOB
93 MPOrHO3MPOBATh CBOWMCTBA BEIIECTB B 3aBHUCHMOCTH OT WX CTPOCHL
' XMUMHYECKUX NMPEBPALICHUHN B Pa3JIMUHbBIX YCIOBHUIX
CJIEIOBATh MPAaBUJIAM TOJIb30BAaHUS XUMHUYECKON MOCYA0U M JIabopaTop
24 IpaBwJIaM OOpAIIEHUs C BEIIECTBAMH B COOTBETCTBUU C UHCTPYKIIUSIMU T
' XUMHUYECKUX OMBITOB IO MOJYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIl
rasa)
MPOBOAUTH PEAKIUH, MOATBEP)KIAIOIINEe KAa4eCTBEHHBIH COCTAaB pasJiu

95 OIBITHBIM INYTEM XJOpHA-, OpOoMHI, MOAMI, KapOoHAT, docdar, CUIIMK

' KaTUOHBl AMMOHHMS, HOHBI HW3YYEHHBIX METAJJIOB, MPUCYTCTBYIO
HEOPraHWYECKUX BEIECTB

3 [To Teme: «XuUMUS U OKpY>KaIOIas Cpeaa

3.1 pPacKpbIBaTh CMBICT OCHOBHBIX Xumudeckux nousatuid: [TJIK BemecTa; k¢
NPUMEHITh OCHOBHBIC ONEPAMH MBICIUTEIBHOU JEATCITbHOCTH — ¢

32 00001IIeHNe, CHCTEeMAaTH3alUI0, BBISBIICHHE MPUYUHHO-CIICICTBEHHBIX CF

BCIICCTB 1 XUMHYCCKHUX peaKuHﬁ; CCTCCTBCHHOHAYYHbIC MCTOJbI ITO3HAE

MOJIETMPOBAHHE, IKCIIEPUMEHT (peabHbIi 1 MBICIIEHHBIN )




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KUIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

HepBOHa‘IaHBHBIG XUMHYCCKUC ITOHATUA

1.1

IIpenmet xumuu. Ponb XUMHUM B )KU3HM YEIOBEKa. XUMHUs B CUCTEME HayK. Temna u Be

BCIICCTB. ArperaTHoe COCTOSAHHUEC BCIICCTB

1.2

[TonsiTre o MeTogax mo3Hanus B xumuu. Yucteie BemectBa u cMecu. CiocoOwl pa3ze

1.3

ATOMBI U MOJICKYJIBI. Xumnueckre 3jieMeHThl. CUMBOJIBI XUMHYECKUX 3JIEMEHTOB. |

ATOMHO-MOJIEKYJISIPHOE YUEHUE

1.4

Xumnueckast (opmyrna. BajaeHTHOCTh aTOMOB XUMHYECKHX 3JIEMEHTOB. 3aKOH II
OtHocuTenbHas aToMHas Macca. OTHOCUTENbHAs MOJIEKYJIsIpHas Macca. MaccoBas |,

COCIMHECHUU

1.5

Konuuectso BemiectBa. Monb. MossipHas macca. B3anMOCBsI3b KOJIMYECTBA, MACChI

BemecTBa. Pacuérel mo hopMysiaM XUMUYECKUX COCTUHEHUN

1.6

duznueckue U XUMUYECKUE SBJICHUs. XUMHUUYECKass peakius U e€ Mpu3Haku. 3aKol

Xumunueckue ypaBHeHUs. Knaccuukanus XUMUYECKUX peaklnil (COeTMHEHUS, Pasi

1.7

XUMHUUYECKHI IKCIIEPUMEHT: 3HAKOMCTBO C XUMHUUYECKOU MOCYI0H, C TIPaBHIIaMH pado
oOpamieHusi ¢ J1a0OpaTOpHBIM OOOpPYJTOBaHMEM, W3Y4YEHHE W ONucaHue Qm
HEOpPraHWYECKUX BEIIECTB, HAOMOAeHHEe PU3NYeCcKUX (TIJIaBICHHE BOCKA, TaASTHUE JIbI
KUIICHHE W KOHJCHCAIMS BOJbI) M XUMHUYECKHX (FOPEHUE CBEYH, IPOKaJ
B3aUMOJICICTBHE MeJla C KHUCIOTOW) SIBJICHWH, HAOJIOJEHUE M ONHMCAHUE MPHU3HE
peakuuil (pas3okeHue caxapa, B3aUMOAEHCTBHE CEpHOM KUCIOTBHI C XJIOPUAOM O¢
meau(Il) mpu HarpeBaHuu, B3auMoecTBue xeje3a ¢ pactBopom comu meau(Il), u
cMmecel (C MoMOIIBI0 MarHUTa, (UILTPOBAHUE, BHITAPUBAHNE, TUCTUILISAIUS, XPOMAT(
MOBAPEHHOW COJIM, HAONIOJICHHE U ONHCAHUE PEe3yJIbTATOB MPOBEACHUS OIIbIT
COXpaHEHHs MacChl, CO3JaHUE MOZENel MOJIeKyI (IIapOCTEP>KH EBbIX)

Baxneiimme npeacraBuTeN HEOPraHMYECKUX BELIECTB

2.1

Bo3ayx — cmech razoB. CocrtaB Bo3ayxa. Kucinopoa — 3J€MEHT U MPOCTOE BEUIECT
npupoje, hpuznuecKkue U XMMU4eckue cBoiicTBa (peakuuu ropenus). Oxcuasl. [Ipu
MONyYeHHs] KHUCIOpoAa B JabOpaTopud M MPOMBIIUIEHHOCTH. KpyroBOpoT KHC

aJyI0TpoIHas MOAU(PUKaLKS KUCI0poaa

2.2

TeroBoll 3(ppeKT XMMHUYECKOM peakluH, TEePMOXUMHYECKHE YpPaBHEHHUS, 3K30-
TomnuBo: yrosis 1 MeTaH. 3arps3HEHUE BO3yXa, YCUIEHUE TApHUKOBOr o 3dekTa, p




2.3

Bonopon — anemenT u mpocroe BemectBo. Haxokaenune Bogopona B mpupoae, puzus

MIPUMEHEHHE, CITOCOOBI MOTydeHus. KHuCaoTel ¥ conu

24

MonsipHblil 00bEM ra3zoB. Pacuérel 10 XUMUYECKUM YPaBHEHUSIM

2.5

dusnyeckue cBoiicTBa BoAbl. Boma kak pactBoputens. PactBopsl. HacklienHbie
PactBoprmoOCTE BeliecTB B BoJe. MaccoBast 107151 BEIIECTBA B pacTBOpPE. XUMHUYECK]
Ponp pacTBOpOB B mpupoae ¥ B KU3HU 4enoBeKa. KpyroBopoT BOIbBI B NPUPOJE.

OxpaHa 1 OYUCTKA IMPUPOAHBIX BOJ

2.6

Knaccudukanus nHeoprannyeckux coenunenuii. Oxcunpl. Knaccupukanus okcumoB
KHCIIOTHBIE, aM(OTepHbIe) U HecojeoOpa3yromue. Homenknatypa okcuno. @usnd

okcu10B. [TonydueHne okcuaoB

2.7

OcnoBanus. Knaccuduxanuss ocHoOBaHMM: HIENOYM M HEPACTBOPHUMBIE OCHOBAHU

dusnueckne U XMMUYECKHE CBOMCTBA OCHOBaHUM. [losryueHne ocHoBaHuM

2.8

Kucnotel. Knaccuduxanus xkucinor. Homenknatypa kuciaor. @usznyeckue U XUMU
aktuBHocTu MetaiioB H.H. bekerosa. [Tonydyenue kuciaor

2.9

Comu. Homenknatypa comneii. dusnueckue u xuMuueckue cBoiictBa cotieit. [lomyueHr

2.10

I'eneTnaeckas cBs3b MCXKAY KilaCCaMH HCOPraHN4Y€CKUX COGZ[I/IHGHI/Iﬁ

211

XUMHUYECKHI OKCIIEPUMEHT: KAaueCTBEHHOE OINPEICICHUE COACPXKAHUSA KHCIOP
cobupaHue, pacrio3HaBaHUE M U3YUYCHUE CBOMCTB KUCIOpO/a, HAOMIOJCHHE B3aUMO/IE
Y yCIIOBUSI BO3HUKHOBEHUS U NIpEKpalleHusi TopeHus (moxapa), 03HaKOMJIEHHE C 00p:s
CBOWCTB, TOJy4YEHUE, COOMpaHHE, PACIO3HABAHHE W H3yYE€HUE CBOWCTB BOJOPO]]
Bogopona ¢ okcuaom Menu(Il) (Bo3MOXKHO HCIONb30BaHUE BHUAEOMATEPHATIOB), H:
KOJIMYECTBOM | MOJb, WCCIIEOBAaHHE OCOOCHHOCTEH pACTBOPEHHS BEIECTB C
MPUTOTOBIIEHUE PACTBOPOB C OMPENEIEHHON MACCOBOW JIOJIEW PacTBOPEHHOTO BEIIIE
MeTasulaMH (HaTpueM U KaJbliieM) (BO3MOXKHO HCIOJIb30BAaHUE BUIEOMATEPHUATIOB), (
U IIEJOYEeH C MOMOIIBI0 MHIUKATOPOB, MCCIEAOBAaHUE OOpA3IlOB HEOPraHUYECKUX
HaOJII0/IeHNe U3MEHEeHUs OKPACKU HHIUKATOPOB B PACTBOpAaX KHUCIOT U IIeNoueil, U3y
menu(ll) ¢ pactBopoM CepHOM KHCIOTHI, KHCIOT C MeETaylaMH, peaKkLun
HEPACTBOPUMBIX  OCHOBAaHWM, BBITECHEHHE OJIHOIO MeTauia JAPYyruM U3
SKCIIEpUMEHTAJIbHBIX 3a/1a4 10 TeMe «BakHelilne Kilacchl HEOPraHMYECKUX COEIUHE

[Tepuonnueckuii 3akoH u Ilepuoanueckas cucrema xumuueckux 3nemenToB J[.1. Me

Xumuueckas cBsi3b. OKHMCINTEIbHO-BOCCTAHOBUTEIILHBIC pe€aKuuu

3.1

[TepBble MOMBITKY KIACCH(PHUKAIIUU XUMUYECKUX d11eMeHTOB. [ToHsTHE 0 Tpymnmax cXo
IEJI0YHO3EMEJIbHbIE METalIbl, FaJOreHbl, HHEPTHBIE T'a3bl). DJIEMEHThI, KOTOPbIE 00
TUAPOKCUBI

3.2

Ilepnonnuecknii 3akoH. [lepnoanueckas cucreMa xumMudeckux 3neMeHToB .M. Mekr
mmHHOoNeproaHas (opmbl [leprogudeckold cucTeMbl XUMUYECKHUX JJIEMEHTOB /I

rpymmbl. QU3HYECKHUI CMBICI TOPSIAKOBOIO HOMEPA, HOMEPOB MEPUOA U TPYIIIBI 3JIE




3.3

Crpoenue atomoB. CoctaB aTomMHbIX snep. M3otombl. DnekTpoHbl. CTpOEHHE 37
nepBbix 20 xumuueckux anemeHToB I[lepuoanueckoit cuctemsl [[.M1. Menneneena.

3JIEMEHTA 110 ero noJioxkenuto B [lepuoguueckoit cucreme JI.1. Menaeneera

3.4

3aKOHOMEPHOCTH M3MEHEHHMS paJuyca aTOMOB XHMHUUYECKHUX 3JIEMEHTOB, METaJll
CBOMCTB MO rpynnaMm u nepuogaM. 3HaueHue [lepuogunueckoro 3akoHa u Ilepuomr
2JIEMEHTOB U1l Pa3BUTHS HayKH U npakTuku. J[.M. MenneneesB — yd€HbIi U TpaxaaH}

3.5

Xumuueckas CBsi3b. KoBaneHTHas (TOJIsIipHAsT W HETMOJSpPHAs) CBSI3b. DJIEKTPOC

yneMeHToB. MoHHas cBA3L

3.6

Crenensb oxucieHus. OKHCIUTEIbHOBOCCTAHOBUTENbHBIE peaknuu. [Ipomecchl o

OKHCIUTEIN U BOCCTAHOBHUTEIIN

3.7

XUMUYECKUI 3KCIEPUMEHT: U3yyeHHe 00pa3l0B BELIECTB METAJIOB U HEMETAJIJIOB
LMHKa C pacTBOpaMU KHUCJIOT M IIEIOYEH, NMPOBEACHUE OIBITOB, HIUIFOCTPUPYIOI

BOCCTaAHOBUTCIIBHBIX peaKHI/Iﬁ (ropeHHe, pe€aKuuun pa3jioKCHH, COG,Z[I/IHCHI/IH)

9 KVIACC

Kon

IIpoBepsieMblil 3JIEMEHT COAEPKAHUSA

BemecTBo u xumunueckas peakuus. [losTopenne

1.1

[lepnonnuecknii 3akoH. [lepuoandeckas cucrtema XuMHUeckux snemeHToB .M. M
3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB XMMUYECKHX DJIEMEHTOB INEPBBIX TPEX II¢

COG)II/IHGHI/Iﬁ B COOTBETCTBHHU C ITOJIOKCHHUEM DJICMCHTOB B HepHO)IquCKOﬁ CHCTEMC 1

1.2

CrtpoeHue BemecTBa: BUAbl XUMUUECKOU CBSI3U. THIIBI KPUCTATUIMYECKUX PEHIETOK, 3
OT TUTIA KPUCTAIUTMYECKON PEIIETKY U BUAA XUMHUYECKOU cBs3u. Kiaccudukamms u
BEIIECTB (MEXIyHapO HAsl U TPUBHAJIbHAS). XUMUYECKHUE CBONCTBA BEIIECTB, OTHOC

HCOPraHn4eCKux COCHHHGHHﬁ, FCHCTUYCCKAA CBA3b HCOPraHMYCCKUX BCIICCTB

1.3

Knaccudukanus XuMu4eckux peakiuil Mo pa3nyHbIM IpU3HAKaM (110 YHUCIY U COC
BEILECTB, 110 TEMJIOBOMY 3(P(eKTy, 10 U3MEHEHUIO CTENEHeH OKUCICHUS XUMHUYECKH
[I0 y4YacCTHIO KaTaju3aropa). OJK30- U JHIOTEPMUYECKHE PEAKLUH, TEPMOXUMHUY!

CKOPOCTH XMMHUYECKOM peakuuu

1.4

[Tonsatue 00 OOpaTUMBIX M HEOOPATUMBIX XMMHMUYECKUX peakuusx. Ilonstue o
peakuusx. [lonsTue o xumuueckom paBHOBecMU. DaKTOpHI, BIUSIOLIME Ha CKOf

MMOJIOXKCHHUEC XUMHUYCCKOI'O PaBHOBECHUA

1.5

OKHCIUTEIBHO-BOCCTAHOBUTEILHBIC pe€aKuuu, BHCKTI)OHHBII\/JI 0aJlaHC OKHCIIMTENIBLHO
CocraBieHue ypaBHeHI/Iﬁ OKHCIUTCIIBHO-BOCCTAaHOBUTCIIBHBIX peaKunﬁ C HCIIOJIB3C

OajlaHca

1.6

TeOpI/IH SHCKTpOHI/ITH‘ICCKoﬁ Jucconranuu. QHCKTpOHI/ITBI U HCOJICKTPOJIMTHI. K




JIUCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BHJAAMU XMMHYECKON CBsi3u. CTErneHb Iuc(
ANIEKTPONHUTHI. Peaknuu WOHHOrO oOOMeHa. YCIOBHS MPOTEKAHUS PEaKUuid I
COKpalléHHbIC MOHHBIC YpaBHEHHUs peakiuil. CBOWCTBa KHCIOT, OCHOBAaHHMH U COJ

SHGKTpOHHTH‘ICCKOﬁ Jucconualnmm. KauecTtBeHHEBIE pC€aKkuu Ha NUOHEI. Iloustue o T'H)

1.7

XUMHUYECKHI 3KCIEPUMEHT: O3HAKOMIJICHHE C MOJEIISAMH KPUCTAITMYECKUX PEIIETC
METaJIJIOB U HeMeTauloB (rpaduTa U ajaMmasa), CJIOKHBIX BEIIECTB (XJIOpHIa HATpHS
CKOPOCTH XHMHMYECKOW pEaKIUH OT BO3ACHCTBHSA pa3lMYHBIX (DAaKTOPOB; HCCIIE
pacTBOpPOB  BEIIECTB, IIpolecca AMCCOIMAIMM KHUCIOT, MIenodyed U cojei
BUJICOMATEPUAJIOB); MPOBEIECHUE OMNBITOB, WIIIOCTPUPYIOIIUX MPU3HAKU MPOTEKaH
(oOpa3oBaHue ocaika, BbICIIEHHE ra3a, 00pa30BaHUE BOBI); ONBITOB, MIITIOCTPUPYE
BOCCTAaHOBUTEIIbHBIX peakUui (FOpeHHe, peaklUuu pa3lioxKEHHs, COCIUHEHHS); pPa
BELIECTB C MOMOIIbIO KAYECTBEHHBIX PEAKIIMI Ha NOHBI; PELIEHUE IKCIIEPUM EHTAJIbHE

Hemerannel u UX cCOeqUHEHUS

2.1

OO6mras xapakTepucTHKa rajioreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIE
U (U3NYEeCKHe CBOMCTBA MPOCTHIX BEIIECTB — TajJOreHOB. XUMHUYECKHE Cl
(B3amMoJeiicTBME C MeTallaMH, HeMeTajulaMH, Imienodamu). Xijaopoomopod. Ci
CBOWCTBa, MOJIyd€HHE, NpuMeHeHue. JlelicTBUEe XJjopa M XJOPOBOAOPOJA Ha Opr

XJOPUABI U UX HAXOXKJCHUE B IPUPOJIE

2.2

Obmas xapakTepuctiuka 51eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTpPOSHHS a1
okucnenuss. CtpoeHue M (uU3HYECKHME CBOWCTBA MPOCTHIX BEUIECTB — KHUCIO
Moau(pUKallUKM KHCIIOpoia U cepbl. XHUMHUYECKHe CBoicTBa cepbl. CepoBoaope
XUMHUYECKHEe cBoMcTBA. OKCHIBI Ccepbl KaK MPEICTABUTENN KUCIOTHBIX OKCHIO0B. C
XMUMHUYECKHEe CBOWCTBa (OOIIMe KakK MpENCTaBUTENs Kilacca KHCIOT U crenupuyc
JeKale B OCHOBE MPOMBIIIUIEHHOTO CIIOco0a MOTy4eHUs CepHOil KUCIOTHL. [Ipume
Ka4yeCTBEHHAs peakuus Ha cynbpaT-noH. HaxoxaeHne cepsl U €€ COSTMHEHUH B IIPH]
OKpY’Kalolleil cpelbl COeTUHEHHUSIMH cepbl (KUCIOTHBIE A0, 3arps3HEHUE BO3.Y
MPEIOTBPALICHUS

2.3

OOmas xapakTepucTuka dJeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHS art
OKHCJICHHS. A30T, PacIpOCTpPaHEHHE B TPUPOAE, (DU3UUECKUE W XUMUUYECKUE CE
npupoje. AMMHUAK, ero (U3NYECKHe W XUMUYECKHE CBOICTBA, MOJyYEHHUE M TIPE
¢dusnyeckne U XMMUYECKUE CBOWCTBA, MpuMeHeHne. KadecTBeHHast peakuys Ha HOH
e€ monydeHnne, PU3NUECKUe U XUMUUECKHE CBOWCTBA (00IIHME KaK MPEICTABUTENS KIIa
Hcnonp3oBaHue HUTPATOB M COJI aMMOHHUS B KaueCTBE MHUHEPAJIBHBIX YIOOpEH

OKpY’KaloIei cpeapl COeNMHEHUSIMH a30Ta (KUCIOTHBIC JOXK/IU, 3aTrPSI3HEHHE BO3TyX:
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®ocdop, amnorponusie Moaudukamuu (ocdopa, GUINIECKHE U XUMHUUYECKHUE CB
docdopHast kuciaora, GU3MYECKUEe W XUMHUYCCKHE CBOWCTBA, MOjydeHHE. MCmons:
MUHEPaJTbHBIX YI00pEHUN

2.5

Obmas xapakTepuctiuka 3JeMeHTOB [VA-rpynmbel. OCOOEHHOCTH CTpPOEHHS AT




OKHCJICHHS. YTJIEpOJ, aJUIOTPONHBIE MOAU(PHKAIUMA, PACHPOCTpAaHEHUE B TPUPO/T:
cBoiictBa. Axcopbuus. Kpyrosopor yriaepona B mpupoxae. OKcuibl yriaepojaa, |
CBOICTBa, JEHCTBUE Ha JKMBBIE OPraHU3MBI, TTOJYyUYCHUE U TMPUMEHEHUE. JKOJIOT U
okcuaoM yriepona(lV); runoresa r1o6anbHOrO MOTENJICHUST KIMMATa; MapHUKOBBIM
e€ comu, ux PU3NYECKIe M XUMUIECKUE CBOWCTBA, MOTydeHHe U mpuMeHeHne. Kauec

noHbl. Mcronb3oBanne kapOOHATOB B OBITY, METUITMHE, TPOMBIIIIIECHHOCTH M CEITHCKC

2.6

HepBOHa‘IaHBHBIG IMOHATHSL 00 OpraHn4YcCKuX BCHICCTBAX KaK O COCAMHCHUAX YT
AllCTUJICH, 3TAHOJI, INIMICPUH, YKCYCHAA KI/ICHOTa). HX coctaB u XMMHYECKOE CTpOC!
Ba’XXHBIX BCHICCTBAX: XHUPAX, 6em<ax, yrijieBogax — W HUX POJIM B KHU3HU YCIIOB

OPraHUYCCKUX U HCOPraHUICCKNUX COGIII/IHeHI/Iﬁ

2.7

Kpewmnuii, ero ¢pusnueckrue u XuMH4ecKue CBOICTBa, IoJyuyeHue u npumenenue. Co
O6mue mpencraBinenus o0 okcuae kpeMHus(IV) u kpemuueBoi kucnore. Cuinukat
MEIMLMHE, NPOMBIIUIEHHOCTH. BajkHellMe CTpOUTesIbHbIE MaTepuaibl: Kepam
xene300eToH. [Ipo0embl 6€301MacHOro UCroIb30BaHMs CTPOUTEIBHBIX MATEPUAJIOB E

2.8

XUMHYECKUN OSKCIIEPHUMEHT: H3Yy4YeHHEe O00pa3l0oB HEOPraHWYeCKHUX BEIEeCTB,
IIPOBEJCHUE KAayeCTBEHHBIX pEaKUMM Ha XJIOPUI-HOHBl M HAOJIOJIEHUE IPU3HA
oTpakarone (U3nYecKue M XUMHUYECKHE CBOWCTBA TajOr€HOB M HMX COCIMHEHI
BHJICOMATEPHUAJIOB); O3HAKOMJICHHE C 00pa3aMu XJIOPUAOB (TaJIOTCHHJIOB); 0O3HAKOM
COEIMHEHUSIMU (BO3MOXKHO HCIOJIb30BaHHE BUAEOMATEPUAIOB); HAOIIOAEHUE IMPOILL
JNENCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KHUCIIOTHI; U3yUYEHUE XUMUYECKUX CBOMCTB [
MPOBE/ICHNE KAUeCTBEHHOH peakuuu Ha Cyib(aT-uoH M HaOIIoJEeHHE MpU3HAKa ed
¢u3nyecKuMH CBOWCTBaMU a30Ta, (¢ochopa M HX COEIUHEHHH (BO3ZMOXHO HCIO
oOpa3namu a30THBIX U (OchHOpPHBIX yHOOpeHHH; TOoJdydeHue, cOOMpaHue, PacIo3
aMMMaKa; TPOBEICHHE KAYeCTBCHHBIX peakIuii Ha WOH amMMOHHMA H (ochaT-uo
MPOTEKaHUs, B3aUMOJEHCTBUE KOHIIEHTPUPOBAHHOW a30THOM KHCIOTHI C MeJbl
BUJIEOMATEPUAJIOB); U3yUYE€HUE MOZENel KPUCTAJUINYECKUX PEIIETOK aiaMasa, rpadut
IIPOLIECCOM aJICOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOWC
cobupaHue, paclio3HaBaHHE W HM3yYEHHE CBOMCTB YIJIEKHUCIIOrO Tas3a; MPOBEIEHY
KapOOHaT- U CHUJIMKAT-UOHbl U M3Y4YEHHE NPHU3HAKOB UX MPOTEKAHUS; O3HAKOMJIEH

MPOMBIIIJICHHOCTH ; pCHICHUEC SKCIICPUMCHTAJIbHBIX 3a4a4 110 TEMC «Baxuaeimme HeM

MeTanibel U uX COCOAUHCHUA

3.1

OOmas xapakTepUCTHKa XUMHUYECKHX 3JIEMEHTOB — METAJVIOB Ha OCHOBAaHUHU HX
cuctemMe xumudeckux snemeHToB .M. MenneneeBa u crpoenust atomoB. CTpoeH

CBSI3b M METAJUTMYECKast KPUCTAIUIMUECKAs PEHIETKA. DIEKTPOXUMUY E€CKHUI psiJl HAIPsl

3.2

dusnyecknue U XUMHYECKHe CBOWCTBAa MeTauioB. OOmme crnocoObl MOMyYeHUs Me
METaJJIOB, OCHOBHBIC CITIOCOOBI 3alIUThl UX OT Koppo3uu. CraBel (CTayib, YyTyH,

IIpUMEHEHUE B ObITY ¥ IPOMBIIIIEHHOCTH

3.3

U_ICJ'IOLIHI)IC MCTaJJIbl: IIOJIOKCHUC B HepHOHquCKOﬁ CHUCTCEMC XUMHUUYCCKUX DJICMCHT(




WX aTOMOB; HaxOXJeHue B npupoje. Pusndeckne U XuMHIECKUE CBOMCTBA (HA TPHUN

W THAPOKCUAbI HATPHUA U KaJIM. HpI/IMeHCHI/Ie MICJIIOYHBIX MCTAJIJIOB U UX COC,Z[I/IHCHI/Ii

3.4

[[{enouyHO3eMeNBbHBIE METAJUIBI MATHUN U KaJbLUM: 10J0KeHue B [lepuonnueckont cr
JI.W. MenneneeBa; CTpOCHUE UX aTOMOB; HaXOXKJIEHUE B nipupoae. PU3HUECKUE U X
KaJbIusl. BakHel e coenHeHus Kaablusl (OKCHJL, THAPOKCU, conn). JKECTKOCTS E

3.5

AmomuHuii: nonoxkenue B [leproguueckoil cucreme xumuueckux snemeHtoB J[.M.
HaxoxJeHue B mpuponae. duzmueckue M XUMUYECKHME CBOMCTBA ATOMHUHHS. AM

TUAPOKCHJIA AITFOMUHUS

3.6

Keneszo: monoxenue B llepuonuueckoit cucreMe XUMHYECKHX djieMeHTOB [[.U. |
HaxoXxzaeHue B npupoge. Ousndeckue U XUMUUYECKUE CBOMCTBA xene3a. OKCUabl, I'u

xene3a(Ill), ux cocraB, CBOMCTBA U TIOJIy4YCHHE

3.7

XUMHYECKHI HKCIEPUMEHT: O3HAKOMJIEHHE ¢ 0oOpa3lamMu METaJUIOB U CIUIABOB, |
U3y4YeHHE pEe3yJIbTATOB KOPPO3HM METAJUIOB (BO3MOXKHO HCIIOJB30BaHHE BUJIC
B3aMMOJICHCTBUS OKCHJIA KaJbLIMs U HATPUS C BOAOH (BO3MOXKHO HCITOJIb30BAaHUE BH]
CBOMCTB KECTKOM BOJBI; MPOIIECCA TOPEHUS Kele3a B KHCIOPOAe (BO3MOXKHO HCIQ
NPU3HAKOB MPOTEKAHUSI KaYECTBEHHBIX PEAKIMH Ha HMOHBI (MarHus, KaJbLUs, ai
xene3a(Ill), meau(Il); maGmroneHne M omMcaHue MPOLECCOB OKPAILIMBAHUSA IJIAMK
Kanbust (BO3MOXKHO MCIIOJIB30BAHUE BHJICOMATEPUANIOB); HCCIeNOBaHUE aMpo
AIFOMMHUSL U THIPOKCHAA IIMHKA; PEIICHHWE SKCIEPUMEHTAIBHBIX 33/1a4 10 TeMe

COCOHUHCHMUD)

XUMHsI 1 OKpy>Karonasi cpena
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Hosble maTepuainbsl 1 TexHoJOruu. Bemectsa u Matepuaisl B TOBCEAHEBHON KU3HU
bezomacHoe ncnosp30BaHNE BEIIECTB M XUMUYECKUX peakiuid B ObITy. [lepBas momc

OTPaBJICHUAX

4.2

OCHOBBI HKOJIOTMYECKON TIPaMOTHOCTU. XHUMHUYECKOE 3arps3HEHHE OKpY Karolleu
pELIEHUHN SKOJIOTHYecKUuX mpodiem. IIpupoaHple MCTOUHUKM YIIIEBOAOPOIOB (YI
MPOAYKTHI UX MepepaboTKH, UX POJIb B OBITY M IPOMBIIILIIEHHOCTH

4.3

XUMUYECKHUI SKCIIEPUMEHT: U3ydeHHe 00pa3lioB MaTepUasoB (CTEKIIO, CIIJIaBbl METal




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3VJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJIBHON
IMPOIr'PAMMBI OCHOBHOI'O OBILIIET'O OBPA3OBAHU S

Koa nposepsiemoro
TpeOoBaHMs

IIpoBepsiemble TPeOOBaHUSA K NPeAMETHBIM pe3yibTaTam 0a30BOr0 Y]
0o0pa3oBaTeIbHOI MPOrpaMMbl 0CHOBHOT'0O 00111ero 00pa3oBaHus HA 0

1

IIpencrasienue:

1.1

O TMO3HABAEMOCTH SIBJIICHUH TPUPOJbI, TOHUMaHHE OOBHEKTUBHOM 3HAUI
HayKH Kak 00J1acTU COBPEMEHHOI'O €CTECTBO3HAHMSI, KOMIIOHEHTa 00LIeH
NEeSITEIbHOCTU YE€JIOBEKa B YCIOBMSIX COBPEMEHHOI'O OOLIECTBA; ITOHMN

APYyrux €CTCCTBCHHBIX HAYK

1.2

0 HAY4YHbBIX MCTOAAaX IIO3HAHWHA, B TOM YHUCIIC SKCICPHUMCHTAJIbHBIX
HUCCIICAOBAaHNA BCIICCTB W H3YUYCHUA XHMHYCCKUX peaKuHﬁ; YMCHHUC

00BSACHCHUS CTPpOCHHA aTOMOB 1 MOJICKYJI

1.3

o cdepax mnpodeccHOHATBFHON AESATEIBHOCTH, CBS3aHHBIX C  XI
TEXHOJIOIusisMH, OCHOBAHHBIMH Ha JOCTHXXCHUAX XMWY ECKOU HAaYyKH, 41
paccMaTpuBaTh XHMHIO Kak cdepy cBoed Oyayiied mpodeccuoHaIbHO
OCO3HaHHBIA BBIOOP XUMHHM KaK HpO(UIbHOrO MpeaMera IMpH Iepex
o0rmrero oopazoBaHus

Brnanenue cucremMoil XMMMYECKMX 3HAaHUHW W yMEHUE NPHUMEHSTH CUC

KOTOpas BKJIOYaCT:

2.1

BAKHEWIINE XUMUYECKUE TMOHSITHUSA: XUMHUECKUH HSJIEMEHT, aTOM, MOJIE
CJIOKHOE BEIIECTBO, OJJHOPO/HAS U HEOJHOPOJHASI CMECh, OTHOCUTEJIbHB!
Macchl, KOJMYECTBO BEIIECTBA, MOJb, MOJSpHash Macca, MOJSIPHBIN
OCHOBaHME, COJIb (CpeiHss), XMMUYECKas peaklys, peaklUd COeTUHE!
peakIuM 3aMelleHusl, peakuuu oOMeHa, TErIoBOM 3¢¢eKkT peaxkuuwu,
peakLuu, pacTBOp, MaccoBas 0N XMMHUYECKOIO 3JEMEHTa B COel
IPOLIEHTHAsl KOHLIEHTPALlUs BEIECTBA B PacTBOpE, AAPO aTOMa, 3JIEKTPO
opOuTanb, paAuyc  aToMa,  BaJECHTHOCTb,  CTEHEHb  OKHCIICHI
3NIEKTPOOTPULIATENIBHOCTh, HOJApPHAsT W  HEMOJISIpHAs  KOBAJICHTHAs
MeTaJJIMYecKas CBsI3b, KPUCTAJUTMUECKas pelIéTKa (ATOMHAsl, HOHHASI, MET:
UOH, KAaTHUOH, aHWOH, J3JEKTPOJIUT U HEDJIEKTPOJIUT, SJIEKTPOIUTUYECK
MOHHOTO OOMEHa, OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE DPEAKIUH, OKHUC.
OKHCJICHUE U BOCCTaHOBJIEHHE, DJIEKTPOJIM3, XUMUUYECKOE PABHOBECHE, (

peakiu, CKOpOCTh XUMUYECKOUN peakiuu, katammzatop, [1/IK, koppo3us a

2.2

OCHOBOITOJIAraromiye 3aKOHbI XHMMHWH: 3aKOH COXpaHCHHA MAcCChI, II€

MeH)IeJ'IeeBa, 3aKOH IMOCTOAHCTBA COCTaBa, 3aKOH ABOFa)IpO




2.3

TCOPHUU XUMHHN: aTOMHO-MOJICKYJIApHAs TCOPH, TCOPUS DJICKTPOIUTUYCCI

3 Brnanenne ocHoBaMH XUMUYECKOW IPaMOTHOCTH, BKIFOYAOIIEH:
yYMEHHE MPAaBUIILHO HUCIIOIb30BaTh W3YYEHHBIC BEIIECTBA U MaTepHAIIbI
yA0OpEeHUSs, METAJUThl M CIUIaBBI, MMPOAYKTHI TIEPEPAOOTKU MPUPOTHBIX I
3.1 (yrnsi, mpuponHoro raza, HeTH) B OBITY, CEBCKOM XO3SIICTBE, HA I
3HAauYeHHS JKUPOB, OEIKOB, YIJIEBOAOB JJIsl OpraHM3Ma YellOBeKa; YMEHH
BEIIECTB U XUMHYECKUX MPOIECCOB HA OPraHU3M YEJIOBEKA M OKPY KAIOI]
3.2 yYMEHHUE UHTETPUPOBATh XUMHYECKHE 3HAHUS CO 3HAHUSAMU APYTUX YIeOH
33 HaJM4Ke OmnbITa paboThl ¢ Pa3IMUYHBIMU UCTOYHUKAMU MH(GOPMAILIMH 110
' MOMYJIsSIpHAs JTUTEPATypa, CIOBAPH, CIPABOYHUKU, HHTEPHET-PECYpPChI)
34 yMeHHe OOBEKTUBHO OLIEHMBATh MH(GOPMAIUIO O BEIIECTBAX, MX IPEB]
' MPUMEHEHUU U YMEHUE M CIO0JIb30BaTh €€ IS pelleHus] y4eOHO-T103HaBaT
Bnanenue ocHOBaMM MOHSATHIHOIO ammapaTta U CUMBOJMYECKOTO SI3bIK
4 (hopMyaT HEOPraHWYECKHUX BEIIECTB, YPaBHEHUH XHWMHUYECKHX PEaKIIH
HoMmeHkJaTypbl (IUPAC u TpuBHanbHON)
YMeHue OOBSCHATH CBS3b IMOJOXKEHUs d3JieMeHTa B llepmommuecko
5 XapaKTePUCTUKAMU CTPOCHUSI ATOMOB XUMUYECKUX IJIEMEHTOB (COCTAB 1
AJIEKTPOHOB), PACIPEICICHHUEM AJIEKTPOHOB IO YHEPreTUUYECKUM YPOR
TIEPUOJIOB, KaJHs U KaJIbIUS
[IpencraBnenne o0 MEpUOAUYECKON 3aBUCUMOCTU CBOWCTB XMUMHUYECKHX
6 ANEKTPOOTPULIATENILHOCT), TPOCTBIX M  CIOXKHBIX BELIECTB OT |
Ilepuonnueckoil cucreme (B MaJiblX NEPUOAAX U IVIABHBIX MOATPYIIAX)
aToMa
7 YMmeHue kiaccupuIupoBaTh:
7.1 XUMHUYECKHUE JIEMEHTHI
7.2 HEOpPraHWYECKUE BEIECTBA
7.3 XUMHUYECKUE PEAKIIUU
8 YMeHue onpenensiThb:
8.1 BaJICHTHOCTb U CTEMEHb OKUCICHHSI XUMUYECKHUX 2JIEMEHTOB, 3apsij HOHA
8.2 BH/JI XUMUYECKON CBSI3M U TUT KPUCTAJUIMYECKON CTPYKTYPHI B COCTMHEHL
8.3 XapaKTep Cpebl B BOJHBIX PACTBOPAX BEIIECTB (KUCIIOT, OCHOBAHHIA)
8.4 OKHUCIIUTEIIb U BOCCTAHOBUTEIIb
9 YMeHue xapakTepu3oBaTh (PU3HUUECKHUE U XUMHUECKUE CBOMCTBA:
o1 MPOCTHIX BEIIECTB (KUCIOPO, 030H, BOAOPOI, Tpadur, anmas, KpeMHUN
' HATpHH, KaJIuii, MAarHui, KaJbIlUi, ATFOMUHUH, )KEJIe30)
9.2 CIIO)KHBIX BEIIECTB, B TOM WYHCJIE€ WX BOJHBIX pPacTBOpPoB (BOjA,




CEpOBOOPOJT, OKCUIBI U THAPOKCUALI MeTauioB [-I1A rpynm, amomuHu
(IT u III), oxcuaer yraepoaa (II u 1V), kpemuus (IV), azora u docdopa

CEpHUCTasl, CepHasi, a30TUCTast, a30THas, pochopHas, yrompHasi, KpEMHHE

MIPOTHO3UPOBATh U XapaKTEPU30BaTh CBOICTBA BEIIECTB B 3aBHCUMOCTH

9.3 MPUMEHEHUE BEIIECTB B 3aBUCHMOCTH OT WX CBOKMCTB, BO3MOXKHOCTE
MIPEBPAIICHUN B PA3IMYHBIX YCIOBHSIX
10 YMeHHE COCTABJIATh MOJICKYJISIPHBIC U HOHHBIC YPaBHEHHsI pEaKnid, B TO
10.1 peaxiuii MOHHOTO OOMEHa
10.2 OKHUCJIUTENIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI
10.3 WUTIOCTPUPYIOIIMX XUMUYECKUE CBOWCTBA U3YUEHHBIX KJIACCOB (Ipymil) k
104 MOJITBEPXKIAIOIINX TeHETUIECKYI0 B3aUMOCBSI3b MEXKY HUMH
11 YMeHue BHIUUCIATD (IIPOBOJUTH PACUEThI):
111 OTHOCHUTEIBHYI0O MOJIEKYJISIPHYIO M MOJISPHYIO MacChl BELIECTB, Macc
' 5JIEMEHTA B COEIMHEHHH
11.2 MAaCCOBYIO J0JIIO BEIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIIECTBA U €0 Maccy, 00beM ra3oB
114 [0 YPaBHEHUSIM XMMHUYECKUX PEAKIUI U HAXOIUTh KOJTMUYECTBO BEILECTB:
' WJTH TIPOAYKTOB PEAKIIHH
12 Brnanenue (3HaHuE OCHOB):
OCHOBHBIMH ~ METOJaMH HAy4yHOro TO3HaHWs (HaOmromeHHWe, v
12.1 MOJICTMPOBAHUE) TPH M3YYCHUHM BEIIECTB M XUMHUUYECKHX SIBJICHUU;
po0JIeMy U TIPEJIOKHUTh MMYTH €€ peIeHus
122 Oe3omacHOM pabOThl € XUMHYECKMMH BEIIECTBAMHU, XHUMHYECKOH T
' 060py10BaHHEM
MpaBWJIaMu 0€30MacHOro OOpalleHusi C BEIIECTBAMH, HCIOJIb3YEMbIMI
123 MpaBWJIAMH TIOBEIICHUS B MEISIX COCpEXKEHHS 3I0POBbS M OKpYXkKa
' MOHMMaHHE Bpena (OMacHOCTH) BO3ACHCTBHS Ha JKUBbIE OPraHU3Mb
croco0OB YMEHBIICHUS U TPEIOTBPALICHHS UX BPETHOTO BO3/IEH CTBUS
13 Hanuume mnpakTHYeCKUX HAaBBIKOB IJIAHHUPOBAHUS M OCYIIECTBIICHHS
IKCIEPUMEHTOB:
131 W3y4YCHUE H ONHCAHWE (PU3UYCCKHX CBOWCTB BEIISCTB, O3HAKOMJ
' XUMHYECKUMU SIBJICHUSIMH; OIBITHI, HJUTFOCTPUPYIONIHE TPU3HAKH ITPOTEK
13.2 U3y4eHHue CrocoO0B pa3/iesieHus cMecei
MoJTy4yeHue KHUCIOpoJa U U3YYEHHE €ro CBOMCTB; MOJY4YEHHUE BOAOPOI:
13.3 MOJTy4yeHHe YIJIEKHCIIOro ra3a M HM3y4eHHME €ro CBOWCTB; MOJydeHHE

CBOICTB




13.4

MPUTOTOBJIEHUE PACTBOPOB C OMPEAECIEHHON MaCCOBOM J10JI€M PACTBOPEH]
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NpUMEHEHUE WHAMKATOpOB (JlakMyca, MeTujopaHxka u ¢eHoadra
XapakTepa cpebl B paCTBOPAaX KUCIOT U IIe0dei

13.6

HUCCJIICAOBAHHUE W OIIMCAaHUC CBOMCTB HCOPraHNM4CeCKUX BCHICCTB PpPasJ
BSaHMOHGﬁCTBHH KHCJIOT C MCTAaJLIaMH, OKCHAAMHU MCTAJLUIOB, pPaCTBOPF
OCHOBAaHUSAMH, COJISIMU; MOJYUCHHC HCEPACTBOPUMBIX OCHOBaHHﬁ; BBI’

APYTUM U3 PacTBOpa COJIM; UCCIe0BaHHE aM(pOTEPHBIX CBOMCTB I'MIPOKC

13.7

PCIICHUC  OKCIICPUMCHTAJIbHBIX 3aJlad [0 TEMaM: «OcHOBHEIE
COCHHHGHHﬁ)); ((BJ'ICKTPOJ'II/ITI/I‘IGCKaH AUCCOUALIHA, «Baxneimue Hem

«Baxxgennme MeTajuibl U UX COEIUHEHUI

13.8

XUMHYECKUE YKCIEPUMEHTHI, WIUTIOCTPUPYIONINE MPU3HAKH TPOTEKAHS
KAaueCTBCHHbBIE PEAKIWH Ha TMPUCYTCTBYIOIIME B BOIHBIX pPacTBOpax
uonua-, cyibgar-, gocdar-, kKapOOHAT-, CHIIMKAT-AaHUOHBI, TUIPOKCHU]I
MarHus, KajabIus, aTFlOMUHUS, xKenes3a (2+) u xenes3a (3+), meau (2+), 1w

14

VYmMmenue:

141

MPEICTABIATh PE3yJILTAThl SKCIIEpUMEHTa B (hopMe BBIBOJIOB, JOKa3aTeN

BBIABJIATE OMIIMPUICCKHUEC 3aKOHOMCPHOCTHU

14.2

YCTaHAaBJIMBATL CBA3U MCEXKAY PEAJIbHO Ha6J'IIOIla€MI>IMI/I XUMHYCCKUMU

MPOUCXOASIIIMMHU B MAaKPO- U MUKPOMUPE, 00 BACHATH IPUIMHBI MHOT000




INEPEYEHD 2JIEMEHTOB COAEPXAHUA, ITPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 [lepBoHavaIbHbIE XUMHYECKUE TOHITHS
1.1 Uuctelie BemecTBa U cMecu. CriocoObl pa3aeseHus cMmeceit
1.2 ATOMBI U MOJICKYJIBI. XUMHUYECKUE A1eMeHThI. CHMBOJIBI XUMHYECKHX JIeMeHTOB. [Ipoc
1.3 Xumuueckas Gpopmyna. BaleHTHOCT, aTOMOB XUMHUYECKUX J1eMEHTOB. CTEIEeHb OKUCIICH
14 3aKkOH TOCTOSHCTBAa cocTaBa BemiecTB. OTHOcuTenbHass aToMmHass macca. OTHOCHUT
' MaccoBas 10J11 XMMHUYECKOI 0 3JIEMEHTA B COEIMHEHUH
15 KommuectBo BemectBa. Moibs. MomsipHas Mmacca. MoJisipHblid 00bEM ra3oB. BzauMmocsst
' CTPYKTYPHBIX €IMHUI] BELIECTBA
16 du3znueckue U XUMHUYECKUE SIBJICHUS. XUMHUYECKas peakuus U e€ NpU3HAKU. 3aKOH
' XUMHWYECKHME yPABHEHHUS
2 Ilepunonnuecknii 3akoH u Ilepuonnueckas cucrema xumnyeckux anemeHToB .M. Menne
21 [Tepuonnueckuii 3akoH. Ilepuoguueckas cucrema xumuueckux snemeHToB J[.M. Men
' Ou3nUeCKUii CMBICI MOPSAKOBOTO0 HOMEPA, HOMEPOB IMEPHUOA U TPYIIITHI JIEMEHTA
99 Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oronsl. DiekTpoHsl. CTpoeHUE 3JIEKTPOH
' 20 xumuyeckux 31neMeHToB Ilepuonnueckoit cucremsl J[.M. Menneneesa
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB XHMHUYECKHX JJIEMEHTOB MEPBBIX TPEX MEPUO
2.3 aTOMOB, 3JIEKTPOOTPULIATETLHOCTH, METAJUIMYECKUX U HEMETAJIJIMYECKUX CBOMCTB) U UX
MOJIOKEHUEM 3JIeMeHTOB B [leproanueckoii cucreMe u CTPOCHHEM X aTOMOB
3 CtpoeHue BerecTBa
31 Xumuueckas cBsa3b. KoBaneHnTHas (MoJsipHasi M HEMOJIIPHAsS) CBA3b. DIEKTPOOTPULIATEIE
' Nonnas cBa3p. Metaiumueckas CBsi3b
32 Tumbel KpucTaNIMYECKNX PEmETOK (aTOMHAas, MOHHAs, METAUIMYeCcKas), 3aBUCHMOCT!
' KPUCTAJUIMYECKON PEIIETKU U BUJA XMMUYECKOI CBS3U
4 Baknelimme npencTaBuTeNI HEOPraHUIECKUX BelecTs. Hemeransl n ux coenuHeHus. |
Knaccudukanus 1 HOMEHKJIaTypa HEOPraHMYECKUX COEIUHEHUN: OKCUIOB (cojieo0pasy
41 am(poTepHbIE) W  HecoleoOpasyrolue; OCHOBaHMM  (IIEIOYM U HEPaCTBOPI
(kuciopoacoaepxamnme u 0€CKUCIOPOIHbIE, OTHOOCHOBHBIE U MHOTOOCHOBHBIE); COJICH (
42 duznyueckue U XMMHUYECKHE CBOICTBA MPOCTHIX BEIIECTB-HEMETAJUIOB: BOJAOPOAA, XJI
' docdopa, yriaepona, KpeMHHUS
43 duznueckue M XUMHUYECKHME CBOMCTBAa MPOCTHIX BEIIECTB-METAJUIOB: JUTHUS, HATpPHUS

AJIFOMUHMUA, KEJIC3a. 9HeKTpOXI/IMquCKHﬁ pAn HaprI)I(eHI/Iﬁ METAIJIOB




®Ou3nyecKkne M XUMHUYECKHE CBOMCTBA BOJOPOAHBIX COGI[I/IHCHI/Iﬁ HEMCTAJIJIOB: X

4.4
aMMHaKa
45 dusnueckne M XUMUYECKHE CBOMCTBAa OKCHAOB HemerauioB: cepol (IV, VI), azota
' yraepona(ll, IV), kpemuus(IV). [lonyueHune okcu0B HEMETAIIIOB
46 Xumuueckue cBoiictBa okcuaoB: meraiuioB IA—IIIA rpynn, nuaka, menu(Il) m xenes
' METAaJLIOB
47 XuMH4eckue CBOMCTBA OCHOBaHMM M aM(OTEpPHBIX TMIPOKCUIOB (Ha NpUMEpE THU[]
' nuHka). [lonyuyenne ocHoBaHUN 1 aMPOTEPHBIX THAPOKCHUIOB
OO0mue XUMUYECKHE CBOWCTBAa KHUCIOT: XJOPOBOAOPOIHOHM, CEPOBOIAOPOAHOM, C
4.8 dbochopHOi, KpeMHUEBOH, yroibHOH. OcOoObIe XUMUYECKHUE CBOKWCTBA KOHIICHTPHUPOBAH]
ITosryaenue kucior
4.9 OO0ure XxuMuYecKe cBoicTBa cpeaHux coieil. [lomyuenue coneit
4.10 [Tonyuenue, cobupanue, pacno3HaBaHHe BOAOPOA, KUCIOPOAa, aMMHAKa, YTIIEKHUCIIOTO 1
411 [Tony4ueHue amMmmuaka, CepHOW M a30THOM KHUCIIOT B IPOMBIIIEHHOCTH. OOIIHE CITOCOOHI |
4.12 ['enernueckas CBsI3b MEXKY KIacCaMH HEOPraHMYECKUX COSIUHEHUN
5 XVUMHUYECKHE PEaKIU
51 Knaccudukanuss XMMHUUECKUX PEaKUMH MO pa3iMyHbIM IpU3HAKaM: MO YUCIY U COCT
' BEILIECTB, 110 TEMIOBOMY 3P (DEKTy, 10 H3MEHEHUIO CTENEHEH OKUCICHHUSI XMMUYECKUX JJI¢
5.9 TermoBoli 3p(deKT XUMHYECKON peakiuu, TEPMOXMMHUYECKHE YypaBHEHHUSA. OK30- I
' TepMoxumMudeckue ypaBHEHU
53 OKHCIUTETPHOBOCCTAHOBUTENbHBIE — peakUuu. OKHUCIUTENIN UM BOCCTAHOBUTEINU.
' BOCCTAHOBJIEHUA. DJIEKTPOHHBIN 0aJIlaHC OKUCINTEIBHOBOCCTAHOBUTEIBLHON PEAKLIUU
5.4 Teopus 3J1eKTpOIMTHUECKON Aucconuanui. KaTuoHbl, aHHOHBI. DJIEKTPOIUTHI U HEdJIEe
' ANIeKTPOIUTHl. CTENeHb TUCCOIHAINU
55 Peaknium noHHOro oOMeHa. YCIIOBUS NPOTEKAHMSI PEAKIUl MOHHOrO OOMEHa, MOJk
' YpaBHEHUS peaKiuii
6 XUMHS U OKpY>Karolas cpeaa
6.1 BemectBa u marepualibl B IIOBCEAHEBHOM JXKU3HHM 4EIOBEKa. be30omacHOe HCIONb30B
' peakuuii B 1aboparopuu u ObITy. [lepBast momMoms mpyu XUMHUECKUX 0)KOTaX U OTPaBJICHI
XuUMHUYECKOe 3arpsi3HEHHE OKpYXarolled cpelbl (KUCIOTHBIC MOKIU, 3arps3HEHHE T
6.2 criocoObl ero npenorBpaiienus [IpenenpHas gomycrumas koHueHTpauus Bemiect (11
IKOJIOTMYECKUX MPoOIeM. Y cuiieHre TapHUKOBOTO 3 eKTa, pa3pyIIeHHe 030HOBOTO CII
[Ipumenenue cepsl, azota, docdopa, yriepoaa, KpeMHHUSI U UX COCIUHEHUN B OBITY, M
6.3 CENbCKOM Xo3siicTBe. IIpuMeHeHHe MeTajsioB M CILIaBOB (CTajib, YyTyH, IIOpall
MPOMBIIIIJICHHOCTH MX COeAnHeHH. [ToHsATHE 0 KOPPO3UU METAITIOB, OCHOBHBIE CIIOCOOH!
6.4 [TpuposHble UCTOYHMKH YTIEBOAOPOAOB (YToyib, IPUPOAHBINA Ta3, HEPTH), MPOTYKTHI




POJIb B OBITY ¥ TPOMBIIIIEHHOCTH

[TepBoHauanbHbIE MOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O COSTUHEHUSX yriiepona (

6.5 9TaHOJI, TJIMIEPUH, YKCyCcHasi KuciioTa). [ToHaTHe 0 OMOIOrMYECKH BaXKHBIX BEIIECTBAX: K]
POJIH B JKM3HU YeNlOBEKa
7 Pacuérsr:
7.1 1o opMynaM XUMHYECKUX COCIMHEHUM
7.2 Macchl (MacCcoBOM) TOJM PacCTBOPEHHOIO BEIIECTBA B pACTBOPE
7.3 10 XUMUYECKHM YPaBHEHUIM




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIAA YYHEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET
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