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IHHOACHUTEJIBHAA 3AIIMCKA

[IporpamMMa 1o XMMHHM Ha ypOBHE OCHOBHOI'O OOIIEro OOpa3oBaHHs COCTaBIIEHA HA OCHOBE
TpeOOBaHUN K pe3yJbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelbHON MpOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npeacrasieHHbix B @I'OC OO0, a Taxke Ha OCHOBE (eaepanbHOU
pabouei mporpaMMbl BOCIIUTAHHS M C YYETOM KOHIEIIIMU TMPENoJaaBaHusl y4eOHOTro mpeameTa
«Xumus» B 00pa3oBaTeIbHBIX opranu3anusax Poccutickoii @eneparum.

[TporpaMmma 10 XMMHUU AaéT TPEACTaBICHHE O IENsX, OOIe crpareruu oOydeHwus,
BOCHHUTAHMSI W Pa3BUTHS OOYYaIOIIMUXCS CpPEACTBAMH Y4eOHOro IpeiMeTa, YCTaHABJIMBAET
00s13aTeNIbHOE TPEJMETHOE COJIEpKaHKE, MPEeyCMaTPUBAeT pacIpe/elieHue ero mo Kiaccam u
CTPYKTYPUPOBAHHE 10 pa3jenaM U TeMaM IPorpaMMbl IO XMMUH, OIPENEIsAeT KOJIUYECTBEHHbIE
Y Ka4ECTBEHHBIE XapaKTEPUCTUKU COJIEPKAHUS, PEKOMEHTyEMYIO MOCIeI0BATEIbHOCTh U3YUCHUS
XUMHH C YUETOM MEKIIPEJAMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JOTHKU y4eOHOro mpolecca,
BO3PACTHBIX 0COOEHHOCTEHN 00yUaIoLMXCsl, ONPEIEIseT BOZMOXKHOCTH IIpeAMeETa JJIs pealn3aliu
TpeOoBaHUN K pe3yabTaTaM OCBOEHHUS OCHOBHOW 0O0pa3oBaTeiIbHOW MpOrpamMMmbl HAa YpPOBHE
OCHOBHOT0 0011ero oOpa3oBaHMs, a Takke TpeOOBaHMI K pe3yiabTaTaM OOyUYeHMs] XMMUU Ha
YpPOBHE IIeJiell U3ydeHHUs MpeIMeTa U OCHOBHBIX BUIOB Y4eOHO-TIO3HABATEIBHOU NESTEIbHOCTH
00yJaroIerocs o OCBOCHUIO YI€OHOTO COJICPIKAHMSI.

3HaHUE XUMUH CIIY’KUT OCHOBOH 11 (YOpMUPOBAHMSI MUPOBO33pEHHs 00YUarOLIErocs, ero
MPEJCTAaBICHUN O MaTEPUAIBHOM EHMHCTBE MHPA, BAXXHYIO POJIb UTPAIOT (OPMHUPYEMbIE XUMHUEH
IIPEJCTABICHUS O B3aMMOINPEBPALICHUAX SHEPTUU U 00 SBOJIIOLIMY BEIIECTB B MPUPOJE, O MYTIX
pemieHns T00albHBIX MNPOOJIEM YCTOWYMBOTO pa3BUTUSl UEJIOBEYECTBA — CHIPbEBOM,
HHEPreTUYECcKOi, MUIEBON U 3KOJIOrHYeckoi 6€30MacHOCTH, MPOOIIeM 3JpaBOOXPaHEHHUS.

I/I3yquI/Ie XHUMHHU:

CIOCOOCTBYET peanu3allii BO3MOKHOCTEHN A caMOpa3BUTHSI M (POPMUPOBAHUS KYIbTYPBI
JUYHOCTH, €€ 001Iel U (PyHKIIMOHATIEHON TPaMOTHOCTH;

BHOCHT BKJIaJl B ()OPMUPOBAHNE MBILIUICHUS U TBOPUYECKUX CIIOCOOHOCTEN 00ydaromumxcs,
HAaBBIKOB ux CaMOCTOSITSIILHOU y‘~I€6HOI\/’I ACATCIIbHOCTH, SKCIICPUMCHTAJIbHBIX )51
UCCIIEeIOBATENIbCKUX YMEHUHM, HEOOXOMUMBIX Kak B TOBCEAHEBHOW JKHU3HH, TaKk H B
po¢eCcCuOHAIBHON JEATETbHOCTH;

3HAKOMUT €O CIenu(UKON HayuyHOTO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI I[€JIOCTHOIO
B3MJIAJa Ha E€QUHCTBO IIPUPOABI M YEIIOBEKA, SABJISCTCS  OTBETCTBEHHBIM  OTAllOM
B (hopMHpPOBAHUH €CTECTBEHHO-HAYYHOM IPaMOTHOCTH 00yUarOLUXCs;

CHoCOOCTBYeT (OPMHPOBAHUIO IEHHOCTHOTO OTHOIICHHS K €CTECTBCHHO-HAYUHBIM
3HAaHUSM, K MPHPOJE, K YEIOBEKY, BHOCHT CBOW BKJIaJ B DKOJOTHYECKOE 0Opa3OBaHUE
00yYarOIINUXCSL.

Jlannble HampaBieHHMs B OOy4Ye€HUM XUMHUHU 00ECIeYMBAIOTCS CIEeUU(PUKON coaep:KaHus
y4eOHOro MpeMeTa, KOTOPBI SBISETCS MeJarornuecky aJanTHPOBAHHBIM OTpaKeHUEM 0a30BOit
HAyKW XMMHUH Ha OTPENICIIEHHOM 3Tale €€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO OOIIEro OOpa3oBaHHsI OPHEHTHPOBAH HAa OCBOCHUE
O6y‘-IaIOH_[I/IMI/IC$I CUCTCMBbI IICPBOHAYAJIbHBIX OHSATHUHU XHUMHH, OCHOB HeOpFaHH‘ICCKOﬁ XUMHHU U
HEKOTOPBIX OTACTHHBIX 3HAYMMBIX TIOHSATHIA OPraHUIEeCKON XHUMHU.



CtpykTypa cojiepaHHs TpOrpaMMBbl 10 XHUMHH C(HOPMHpOBAHA HA OCHOBE CHCTEMHOTO
noaxona k e€ miydeHuto. CoaeprkaHue CKJIAABIBACTCS W3 CHUCTEMBI MOHATHH O XUMHUYECKOM
3JICMCHTEC U BCIICCTBEC U CHUCTCMBbI HOHITUH O XUMHYECKOU peaKkuu. 066 3TU CUCTCMBbI
CTPYKTYPHO OPTaHHM30BaHbI IO TMPUHIMITY IOCJICIOBATEILHOTO PAa3BUTHsI 3HAHWM HAa OCHOBE
TEOPETUUECKUX MPEACTABICHUI pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akoHa /1. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHsI O CTPOSHUHU aTOMa U XUMHUYECKOH CBSI3H;

— MpeACTaBICHUM 00 JIEKTPOITUTHUECKON TMCCOIMAIIMN BEIIECTB B pACTBOPAX.

Teopernueckne 3HAHUSA PACCMATPHUBAIOTCS HA OCHOBE JMIIMPHYECKH TIOJYYCHHBIX H
OCMBICJIICHHBIX q)aKTOB, Pa3BHUBAIOTCA IMMOCJICAOBATCIIBHO OT OAHOT'O YPOBHA K APYTrOMY, BBITIOJIHAA
(GbyHKIMH O0BSICHEHUSI M IPOTHO3UPOBAHUS CBOMCTB, CTPOCHHS M BOBMOYKHOCTEH MTPAKTUYECKOTO
MPUMCHCHUS U IMOJTYUCHUS N3YyYaCMbIX BCIICCTB.

OcBoeHue MporpamMMmbl 10 XHMHH CIIOCOOCTBYET (OPMHPOBAHHUIO MPEICTABICHHUS O
XMMHMYECKON COCTaBIAIONICH HAy4HOM KAapTHUHBI MUpAa B JIOTUKE €€ CHCTEMHOW NPUPOIBI,
LIEHHOCTHOTO OTHOIIECHHs K HAYYHOMY 3HAaHUIO U METOJIaM I03HaHus B Hayke. M3ydenue xumun
IIPOUCXOJUT C IIPUBJICYCHUEM 3HAHUH U3 paHee N3yUeHHBIX yUeOHbIX peaMeToB: «OKpyKaroLUi
Mup», «bronorus. 5-7 xknacce» u «dusnka. 7 Kiacey.

[Tpu n3ydeHn#r XUMHUH MIPOUCXOAUT (POPMHUPOBAHNE 3HAHUIA OCHOB XMMUYECKON HAYKH KaK
00J1IaCTH COBPEMEHHOI'0 €CTECTBO3HAHMS, IPAKTUYECKON JIEATEIbHOCTH YelloBeKa U KaK OJIHOTO
13 KOMIIOHEHTOB MHUPOBOW KyJbTYpHI. 3aqada y4yeOHOro IpeaMeTa COCTOMT B ()OPMHPOBAHUH
CHCTEMbl XUMHUYECKUX 3HAHUH — BaKHEMIIMX (DaKTOB, MOHATHH, 3aKOHOB M TEOPETHYECKUX
MOJIO)KEHUH, JOCTYMHBIX OO0OOIIEHWH MHPOBO33PEHUYECKOTO XapakTepa, s3blka HAayKd, B
NPUOOILIEHNN K HAyYHBIM METOJaM MO3HAHUS ITPH U3YYE€HUH BEIECTB U XUMMUYECKUX PEaKIUi, B
(GOopMHPOBAaHMM M pPa3BUTUU I[103HABATEIbHBIX YMEHUW M UX HNPUMEHEHUH B YyueOHO-
MI03HABATEIbHOM M y4eOHO-HCCIeI0BATENbCKOM AEATENbHOCTH, OCBOGHUN MPaBUI 0€30MacHOro
oOpallieHus C BeIIeCTBaMU B TOBCEITHEBHOM JKHU3HU.

[Tpy u3ydeHWM XUMHMM Ha YPOBHE OCHOBHOIO OOIEro oOpa3oBaHHs Ba)kKHOE 3HAUCHHE
MPUOOPENTN TaKUE 11, KaK:

—opMupoBaHUE MHTEIJIEKTYaJIbHO Pa3BUTON JMYHOCTH, TOTOBOW K CaMOOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOATEIHbHOMY TPUHATUIO PEIICHUHN, CIOCOOHOW amanTHpOBAThCS K
6I)ICTpO MCHAIOIHUMCA YCIIOBUAM KU3HU,

—HaIpaBJICHHOCTh O0y4YeHHs Ha CHCTEMaTH4ecKoe MpHOOIIeHne OOydYaloIuxcs K
CaMOCTOSITEJIbHOM ~ IO3HABATEJIbHOM  JEATENIBHOCTH,  HAy4yHbIM  METOJaM  IO3HaHuS,
(hOopMHUPYIOITIUM MOTHBAIIUIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUM;

—obecrieyeHre YCJIOBHM, CHOCOOCTBYIOIIMX MNPUOOPETeHHIO OOydYarolUMUCSA OIbITa
pa3HOOOpa3HON NeATeNbHOCTH, MO3HAHUS W CaMOIIO3HAHMS, KIIIOUEBBIX HABBIKOB (KIIIOYEBBIX
KOMHeTeHHHﬁ), HMCIOIIUX YHUBCPCAJIBbHOC 3HAUCHUEC IJIA PA3JIMYHBIX BUAOB JACATCIbHOCTHU,

—popmupoBanue 001IeH PYHKITMOHATHHOM M €CTECTBEHHO-HAYYHON IPAaMOTHOCTH, B TOM
YHCIIe YMEHHUH 00BSCHSTH U OLIEHUBATH SIBIICHUSI OKPY>KAIOIIET0 MUPA, UCTIONb3YS 3HAHUSI U OTIBIT,
MOJIyYE€HHBIE MPU M3YyYEHUU XHUMUHU, IPUMEHSATh UX MPHU PEUIeHUH MPOoOJeM B MOBCEAHEBHON
JKWU3HU U TPYIOBOU JIESITEIBHOCTH;

—(opmupoBanue y o0y4aronmxcs ryMaHUCTUYECKUX OTHOILIEHUH, TOHUMaHUsl LIEHHOCTH
XUMHYECKUX 3HAHUW N7 BBIPAOOTKH SKOJIOTMYECKH IEeTIeCO00pa3HOTO MOBENCHUS B OBITY U



TPYIOBOM NEATEIBHOCTU B LEISAX COXPAHEHMsI CBOETO 3I0pPOBbA U OKPYKAIOLIEH MPUPOIHON
cpensl;

— pa3BUTHE MOTHBAIIUH K O0YYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCTIHTAHUIO
Ha OCHOBE YCBOCHHS OOIIEUETIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
npodusis ¥ HaNpaBICHHOCTH JajibHeHero o0yueHus.

OO01mee 4nciio 4acoB, OTBEIEHHBIX ISl M3YUEHHUS XMMHU Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanusi, cocTaBisier 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Hezeno), B 9 kimacce — 68
4acoB (2 yaca B HEJIETIO).

[Ipu peanuzanuu MOpOrpaMMbBl IO MPEAMETY «XHWMHS» HCIONb3YyeTCsS 000pyIOBaHUE
COBPEMEHHOr0  00pa30BaTEIbHOTO  IIEHTPAa  €CTECTBEHHO-HAyYHOW M TEXHUYECKOU
HarpaBiieHHOCTH «Touka Poctay 'bOY COIII c. bonwmas Kamenka.

COJAEP/KAHUE OBYUEHUA

8 KIIACC

HepBOHa‘laJILHbIe XUMHNYECCKHUE MOHATHUSA

[Mpeamer xumuu. Pojb XUMHM B KM3HH YellOBeKa. XUMHUS B CHCTeMe HayK. Tena u
BemiecTBa. du3nveckue CBOMCTBA BEIIECTB. ATperarHoe cocTosiHue BeuiecTs. [loHaTre o MeTonax
no3Hanus B Xxumuu. Yucteie BemecTBa u cMecu. CriocoObl pa3ieNieHrus CMECEi.

ATOMEI 1 MOJICKYJIBI. Xumunueckue 3aeMeHThl. CHMBOJIBI XMMHYECKHUX DJIEMEHTOB. HpOCTI)IC
1 CJIIOKHBIC BCIICCTBA. ATOMHO'MOJ’IeKy.]'ISIpHOG YUYCHHUC.

Xumunueckas popmyia. BaleHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH ITOCTOSHCTBA
cocraBa BewecTB. OTHOcUTENbHass aromMHass Macca. OTHOCHTENbHAs MOJIEKYJSIpHAs Macca.
MaccoBas 1011 XMMHYECKOTO 3JIEMEHTA B COCIMHEHUN.

KomnuectBo BemecTBa. Mosb. MossipHast Macca. B3auMOCBsI3b KOJIMUECTBA, MACCHI U YK CIIa
CTPYKTYPHBIX €IMHHUII BelecTBa. Pacu€Tel mo hopMynaM XUMHUYECKUX COCTUHEHHI.

@u3znyeckue M XUMUYECKHE SIBICHHA. XUMUYECKass peakuus U €€ NPU3HAKU. 3aKOH
COXPAaHEHHUS MAacChl BeIIeCTB. XumMuueckue ypaBHeHUs. Knaccuduxanus XUMUYECKUX peakiui
(coenuHeHMs, Pa3NOKEHUS, 3aMEILIEHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XMMHUYECKOH MOCYJOH, MpaBuWiIaMu pabOThl B JabOpaTOpUM U MpUEMaMU
oOpareHusi ¢ J1abopaTOpHBIM O0OpPYAOBaHUEM, M3YYCHHE M ONMUCAHUE (PU3NYECKUX CBOWCTB
00pa31ioB HEOPraHUYECKUX BEIIECTB, HAOM0jeHne (PU3NUeCKUX (TUIaBJIeHUE BOCKA, TasTHUE JIbJa,
pacThpaHue caxapa B CTyNKe, KHIIEHHE U KOHJIEHCAIUS BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
MIPOKAIMBAHUE MEHOM NMPOBOJIOKH, B3aMMO/ICHCTBHE MeJla ¢ KUCIOTOM) SIBJICHU, HAOIIOICHHUE U
OIMCaHKE MPU3HAKOB MMPOTEKAHUS XUMUYECKUX peakluil (pa3iokeHne caxapa, B3auMOIeCTBIE
CepHOW KHUCIIOTHI C XJOpHIOM Oapusi, pasznokeHue ruapokcuna menu (II) mpm nHarpeBanuw,
B3aUMOJICHCTBHE Kese3a ¢ pacTBopoM coiu Meau (II), m3ydenne cnocoOoB pasneneHus cMecei:
C TIOMONIBIO MarHura, (QWIBTPOBAaHHE, BbIMAPUBAHME, JUCTWUIALMI, Xpomarorpadus,
MIPOBEJICHUE OYHCTKHU MOBApPEHHOM COJM, HAOMIOJEHUE U OMHMCAHUE PE3YyJIbTaTOB MPOBEICHUS



OMBbITa, WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3/IaHUE MOJEICH MOJEKYI
(mmapocTep>KHEBBIX ).

BaskHeiinue NMpeaACTABUTEC/IN HEOPraHUNYECCKUX BEIIECTB

Boznyx — cmech razoB. CoctaB Bo3ayxa. Kuciopog — 3JIeMEHT M MPOCTOE BEILIECTBO.
Haxoxxnenue xkuciopoia B mpupoje, GU3n4eckue U XUMUIECKUEe CBOMCTBA (pEaKIi TOPEHUs).
Oxcupnpl. Ilpumenenue xkucnopoga. CrnocoObl MMONy4eHHsS KHUCIOpoJa B J1IabOpaTopuu U
IpOMBIIIIEHHOCTH. KpyroBopoT kuciopona B npupoje. O30H — alIoTpomHas MoAu(UKaius
KHCJIOPO/a.

TennoBoil 3ddekr XuMHUYecKol peakiuu, TEPMOXUMHUYECKHWE YPaBHEHHUS, 5K30- U
SHAOTEPMHUUYECKUE peakuuH. TOIIMBO: yroib M MeTaH. 3arpsA3HEHHE BO3[yXa, YCHICHHE
NapHUKOBOTO 3 dekra, pa3pyiieHre 030HOBOTO CIIOS.

Bopmopon — sanemenT u npoctoe BemiectBo. Haxoxxaenne Boiopoaa B mpupoe, Gu3ndecKue
Y XMMHUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOObI nmonyueHus. Kuciaotel u conu.

Monsipablit 00bEM ra30B. Pac4€Tbl Mo XUMUYECKUM YPaBHEHUSIM.

®dusnueckue cBoWcTBa BOABL. Bonma kak pacrBopurens. PactBopsl. HacelmeHHblE 1
HEHaCBILICHHbIE pPAcTBOpPbI. PacTBOpMMOCTBH BewlecTB B BoJe. MaccoBasi [10Ji1 BELIECTBA B
pactBope. XuMuuyeckue cBoiicTBa Boabl. OcHOBaHUA. Poiib pacTBOpPOB B MPHUPOJAE U B KU3HU
yenoBeka. KpyroBopoT Boasl B Ipupoje. 3arpsi3HEHUE NpUPOAHBIX BoA. OXpaHa M OYMCTKA
IIPUPOJHBIX BO.

Knaccudukanust Heopranuueckux coeauHeHuit. Oxcuapl. Kiaccudukanusi OKCHIOB:
coneoOpa3ymoiire (OCHOBHBIE, KUCTIOTHEIE, aM(OoTepHbIe) U HeconeoOpazyromue. HomeHknarypa
okcuoB. du3nyeckne U XUMUIECKHUE CBOMCTBA OKCHIOB. [lomydeHne okcumos.

OcHoBanus. Knaccudukamuss ocHoBaHHM: MIENOYM W HEPACTBOPUMBIE OCHOBAHMS.
Homenkmarypa ocHoBaHuil. @uU3MYECKHME M XUMHUYECKHE CBOWCTBAa OCHOBaHUM. IlomyudeHue
OCHOBAaHHH.

Kucnoter. Knaccudukarus kucinor. Homenkinarypa Kuciot. @uU3ndeckue u XUMUYECKHE
cBorictBa kuciot. Psg akruBHoctu metamuioB H. H. bekerosa. Ilomyuenue Kucior.

Comu. Homenknatypa coneil. @usnueckue u xuMmuueckue cpoiicTBa coiseid. [lomyuenue
COJIEH.

I'emeTnyeckas cBSI3b MCKIY KilaCCaMU HCOPraHUYCCKUX COC)II/IHGHI/IfI.
Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONPECIICHUE COACPKAHMs KUCIOpPOoJa B BO3JyXe, MOJIyueHHue, COOUpaHue,
pacro3HaBaHHE€ M HM3yY€HHE CBOICTB KHCIOpOJa, HAOIIOJEHHE B3aUMOJAEUCTBUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBHUS BO3HUKHOBEHUS U TPEKPAIICHUS TOpEHHUs (IMoxkapa), 03HAKOMIICHUE C
oOpa3laMid OKCHJOB M ONUCaHHE HUX CBOWCTB, MOJydye€HUE, COOMpaHHe, pAClO3HAaBaHUE U
M3Y4YCHHE CBOWCTB BOjOpoja (ropeHHue), B3aumMojeiicTBue Boaopona ¢ okcuaom wmenu (II)
(BO3MOXHO HCIIOIB30BAHUE BHICOMATEPUAIIOB), HAOIIOCHUE 00pa3IloB BEIIECTB KOJUYECTBOM 1
MOJIb, HCCIEIOBaHHE OCOOEHHOCTEW pACTBOPEHHUS BEIIECTB C PA3IUYHON PacTBOPUMOCTEHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMPEAEIEHHOM MacCOBOM J0Jie pPacTBOPEHHOIO BEIIECTBA,



B3aUMOJICHCTBUE BOJABl C MeETaJUIaMU (HAaTpUeM U KajlblueM) (BO3MOXHO HCIOIb30BAHUE
BUJICOMATEPHAIIOB), HCCIIEJOBaHHE OOPa3l0B HEOPraHMYECKHX BEIIECTB PA3JIMYHBIX KIIACCOB,
HaOJIt0/IeHNe M3MEHEHHsI OKPACKM WHIUKATOPOB B PACTBOPAX KHUCIIOT W INEIOYEH, M3y4YCHHE
B3aumoeicTBus okcuaa meau (1) ¢ pacTBOpOM cepHOM KHCIOTHI, KHCIOT ¢ METa/UIaMH, PEaKIuii
HEWUTpanu3aluu, MoJy4eHHe HEPACTBOPUMBIX OCHOBAaHUM, BHITECHEHHE OJHOTO METaslia APYrUM
W3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTAIBbHBIX 3a7ady N0 TeMe «BaxHelnme Kiaccsl
HEOPraHUYECKUX COEAUHEHUI.

Iepuonuveckuii 3akoH u Ilepuoagnueckasi cucrema xummyeckux iemenros /. U.
MenaeneeBa. CTpoenne aToMoB. XumMuuyeckasi cBsi3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[TepBbie MOMBITKU KiIacCUPUKAIIMH XUMHUECKUX IEMEHTOB. [IOHSATHE O rpyIMImax CXOIHBIX
AJIEMEHTOB (IIEJIOYHBIE U MIEIOUHO3EMETbHBIC METAJUIbI, FAJIOT€HbI, UHEPTHBIE I'a3bl). DIEMEHTHI,
KOTOpbIE 00pa3yroT aM(pOTEPHBIC OKCUIBI U TUIPOKCHJIBL.

Ilepnonnueckuin  3akoH. Ilepumonmueckas cucreMa XHMMHYECKMX  DJIEMEHTOB  /JI.
N. MenneneeBa. Koporkonepuonnas u anuHHonepuogHas ¢opmbl [lepuoanueckoil cuctemsl
xumuueckux dsemeHToB J[. M. MenneneeBa. Ilepuonbt u rpymnmbsl. DuU3nuecKuid CMBICHT
MOPSAIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIIBI JIEMEHTA.

Crpoenue atomoB. CocTaB aToMHBIX siziep. M30Tombl. DnekTpoHbl. CTPOSHUE ANEKTPOHHBIX
obonouek aromMoB mepBbix 20 xumuueckux osneMmeHToB Ilepuoamueckoit cuctemsr [l
N. MenpeneeBa. XapakTepUCTUKa XUMUYECKOTO 3JIEMEHTA IO €r0 MOoJIOkKEHHIO B [lepuoanueckon
cucrteme JI. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS pajinyca aTOMOB XMMHUYECKHUX JIEMEHTOB, METAININYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIIAM U IIEPUOIAM.

3nauenue [leprognueckoro 3akoHa u Ilepuognueckoil CUCTEMBI XUMHUYECKUX 3JIEMEHTOB
JUISL pa3BUTHS HayKu U npakTuku. J1. 1. MenaeneeB — y4€Hblil U TpaKJaHHH.

Xumudeckas CBS3b. KoBasientHas (monsipHast u HEMOJIIpHAas ) CBSI3b.
DIEeKTPOOTPULIATETbHOCTh XUMUUECKHUX 31€MEHTOB. IOHHAas CBS3b.

Creneupb okucneHus. OKUCIMTEIbHO-BOCCTAHOBUTEILHBIC pCaKkuu. HpOL[CCCBI OKHCJICHUA
" BoccTaHOBICHHSI. OKHUCIINTEIIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumMenm:

M3y4eHue 00pa3lioB BEIIECTB METANIOB M HEMETAJJIOB, B3aUMOEHCTBHE THPOKCH/ 1A IUHKA
C pacTBOpaMM KHUCJIOT M IIEJIOYel, MPOBEACHUE OMNBITOB, WJUIIOCTPUPYIOLUIUX HPUMEPDI
OKHCITUTEIHFHO-BOCCTAHOBUTEIBHBIX PEAKINi (rOpeHre, Peakiiuy Pa3ioKeHHsI, COSTUHEHNS).

Mescnpedmemmnunie ceéa3u

Peanuzanusi MeXIpeaMETHBIX CBSI3eM MPU M3YUYEHUH XMMHHU B 8 KJIACCE OCYILIECTBIISIETCS

4epe3 UCII0JIb30BaAHUEC KAK 06HII/IX €CTCCTBCHHO-HAaY4YHBIX HOHHTHP'I, TaK U HOHHTHﬁ, SABIIAIOINXCA
CUCTCMHBIMU IJId OTACIIBHBIX NPCAMETOB €CCTCCTBCHHO-HAYYHOI'O ITUKIJIA.



OO01mure ecTeCTBeHHO-HAYYHbBIC TIOHATHS: HAyYHBIH (PaKT, TUTIOTE3a, TeOpHs, 3aKOH, aHAITU3,
CUHTE3, Kiaccu(UKaIus, TEePUOJUIHOCTh, HAOIIOJICHHE, OJKCIIEPUMEHT, MOJCIHPOBAHUE,
HU3MEpPEHHE, MOJIEIIb, SIBJIEHUE.

®dusnka: wmarepus, aroM, OJJCKTPOH, NPOTOH, HEUTPOH, HWOH, HYKJIHJ, HW30TOIIbI,
PaIMOaKTUBHOCTh, MOJIEKYJa, AJICKTPUYCCKUN 3apsij, BEIIECTBO, TENO, O00BEM, arperaTHoe
COCTOSIHME BEIECTBA, a3, (PU3NYCCKUE BEIWUYMHBI, CIUHHUIBI U3MEPEHHS, KOCMOC, TUIAHETHI,
3BE361, CoHIIC.

buonorus: porocunTes, nprxanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpaAIIBI, TOPHBIE TTOPOABI, TIOJE3HbIE HCKOTIAEMBIE,
TOILTUBO, BOJTHBIC PECYPCHI.

9 KJIACC
BelecTBo M XUMHUYeCKasi peaKiusi

Hepﬂonnqecm/lﬁ 3aKOH. HepI/IOI[I/I‘leCKaH CUCTECMa XHMHUYCCKHX  JJICMCHTOB I[
. Menneneena. CTpOGHI/IC aTOMOB. 3aKOHOMepHOCTI/I B M3MEHEHMU CBOMCTB XHMMYECKHUX
OJICMCHTOB IICPBBIX Tpex nepruoaoB, KaJlvid, KaJIbLOUA U HX COCIMHCHUII B COOTBETCTBHUHM C
ITOJIOXXCHUEM 3JICMCHTOB B HepHO,Z[PI‘ICCKOﬁ CUCTCMC U CTPOCHUCM UX ATOMOB.

CrtpoeHue BemiecTBa: BHUIbl XUMHYECKOW CBA3M. THIIBI KPHUCTAUIMYECKUX PEIHIETOK,
3aBUCUMOCTB CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKY U BUAA XUMUYECKON CBSA3H.

Knaccudukanuss u HOMEHKJIaTypa HEOPTraHWYECKUX BEIIECTB. XWMUYECKHE CBONCTBA
BEILIECTB, OTHOCSUIMXCSA K PaA3JIMUYHBIM KJIacCaM HEOPraHWYECKUX COCIMHEHUM, T'CHETHYEeCKas
CBSI3b HEOPTraHUYECKUX BEILIECTB.

Knaccugukanus XMUMHYECKUX peakUMi MO Pa3IUYHbBIM MpH3HAKaM (110 YHUCIY U COCTaBy
Y4acCTBYIOUIMX B PEAKIIUH BELIECTB, 110 TEIIIOBOMY 3P PEKTY, 0 U3SMEHEHHIO CTETIEHEH OKUCIIEHUS
XUMHUYECKHX DJIEMEHTOB, 10 OOpaTUMOCTH, II0 YYacTHUIO KarajiuMs3aropa). OK30- U
SHAOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKNE YPAaBHEHUSI.

[TonsTe o ckopoctn xumMuueckon peakuuu. [Tonstue 06 oOpaTUMbBIX M HEOOPATHMBIX
XUMHUYECKUX peakusax. [IoHsATHE 0 TOMOT€HHBIX U FeTEPOreHHbIX peakuusax. [lonarue o katanuse.
[TonsiTre 0 XxuMHUYeckoM paBHOBeCHU. DaKTOPBI, BIUSIOUINE HA CKOPOCTh XUMUUECKON peakluy 1
10JIO)KEHUE XMMHUECKOTO PABHOBECHSI.

OKHUCIATENbHO-BOCCTAHOBUTENIHHBIC PEAKIIUU, JJICKTPOHHBIH OalaHC OKHCIUTEIHHO-
BOCCTAHOBUTENBHON peakuuu. CoCTaBlIeHHE YpPaBHEHHH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxkiuuii ¢ UCTIOIb30BaHUEM METO/1a 3JIEKTPOHHOT0 OajaHca.

TCOpI/IH BHGKTpOHHTquCKOﬁ JUucconranuu. 3HeKTpOHI/ITBI U HEOJICKTPOJIUTHI. KaTI/IOHLI,
aHWOHBI. MexaHn3M Jucconuranru BEIECTB C Pa3JIMYHbIMA BUIaMU XUMHYSCKOU CBsI3U. CTEeHD
JUucconranuu. CuiibHbBIC U ClTa0bIe OJICKTPOJIUTHI.

Peakumu noHHoro oOMeHa. YciIoBHS MPOTEKAHUS PEaKIMii MOHHOTO OOMEHa, MOJIHBIE U
COKpaIllEHHbIE MOHHBIE ypaBHEHMSI peakuuii. CBOMCTBAa KHUCIOT, OCHOBAHUM M COJIEM B CBETE
NPEJCTaBICHUNA 00 SJICKTPOJUTHUYECKONW mucconranuu. KadecTBEHHBbIE pEaKIWU Ha HOHBIL.
[TonsiTuEe 0 THAPOIN3E COJEH.



Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJCISIMH KPUCTAJUIMYECKUX PEMIETOK HEOPTraHWYECKHX BEIIECTB —
METa/UIOB M HeMeTauioB (rpadura M aiMasza), CIOXKHBIX BEIIECTB (XJIOpHAa HATpus),
MCCIICIOBAaHNE 3aBUCHMOCTH CKOPOCTH XHMHUYECKOH pPEaKIUU OT BO3ACHCTBHS Pa3TUYHBIX
(hakTOpOB, HCCIICIOBAHUE SJICKTPOIPOBOIHOCTH PACTBOPOB BEIIECTB, NpoOIecca JAMCCOIHUAIUH
KHCJIOT, 11eJI04el U coJiel (BO3MOYKHO HCII0JIb30BaHUE BUIEO0 MaTEpUAIOB), IPOBEIECHUE OIIBITOB,
WUTIOCTPUPYIOIINX TPHU3HAKK TMPOTEKAaHUs PEeakifii MOHHOro oOMeHa (0Opa3oBaHHE OCajKa,
BBIJICJICHUE Ta3a, 0O0pa3oBaHUE BOJBI), OMBITOB, WUTIOCTPUPYIOMIMX MPUMEPbl OKHCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEaKIUi (TOpEeHHE, PeaKIMU Pa3JIoKEHUs, COCIUHEHHS), PACIO3HABAHUE
HEOPraHMYECKUX BEIIECTB C IMOMOIIbIO KAaYEeCTBEHHBIX pEAKIMH Ha HOHBI, pPEUICHHE
IKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTanabl M X COeIMHEHNA

OOmast xapakTepucTuka rajoreHoB. OcOOEHHOCTH CTpPOEHHUS aTOMOB, XapaKTEpHbIE
crerieHd okucieHus. CrtpoeHue M (U3NYECKUE CBONCTBA IPOCTBIX BELIECTB — TaJOrE€HOB.
XUMUYECKHE CBOMCTBA Ha IMpUMEpPEe XJopa (B3aUMOJEHCTBUE C MeTaJlJlaMH, HEMeTaJlJlaMH,
menoyamu).  Xuopoogopoa. ConsiHas — KHCIOTa, XHWMHYECKHE CBOWCTBA, IOJIy4EHHE,
npuMeHenue. JleficTBue Xjaopa 1 XJ0poBOOPO/ia HAa OPraHU3M desloBeKa. BaxHeiune X10pu/ibl
U MX HaXOXJIEHUE B IPUPOJIE.

OO6mass xapaxkrtepuctuka s31aeMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CTeneHu okucieHus. CTpoeHne M (PU3NYecKue CBOWCTBA MPOCTHIX BEIIECTB —
KHUCJIOPOAa M cepbl. AJUIOTPONHbIE MOJU(PHUKAIIMKA KUCIOPOJa U cepbl. XUMHUYECKUE CBOICTBa
cepsl. CepoBojiopoJ, CTpoeHue, (U3MYECKHe U XUMHUYECKue CBOMCTBA. OKCHIBI CEepbl Kak
MIPEJCTaBUTENIN KUCIOTHBIX OKcHJ0B. CepHas KUCIOTa, (GU3NYECKHEe U XUMHUYECKHE CBOICTBa
(obmuMe Kak nmpeacTaBUTENS Kiacca KUCIOT U cienuduuecknue). XUMHUUECKUE PEeaKIMH1, JIeKalue
B OCHOBE ITPOMBIIIIEHHOT'O CIT0c00a MoJTyuyeHus CepHON KUCIOThL. [IprMeHeHe cepHOit KUCIOTHI.
Conu cepHOI KHUCIIOTHI, KaueCcTBEHHas peakuusi Ha cyiabdar-noH. Haxoxnenue cepbl u eé
COeIMHEHUI B mpupoje. XUMUYECKOE 3arpsi3HEHHE OKPYXKAIOLIEH cpeibl COEAMHEHUSIMU CEephl
(KUCIOTHBIE JOX M, 3arpsI3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €r0 MPEeA0TBPAaILEHUSI.

OO6miass xapaktepuctuka 3jeMeHTOB VA-rpynnbel. OcoOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHble CTENEHM OKHCICHMA. A30T, paclpoCTpaHEeHHE B IMpHpoJe, (U3NYECKHe H
XxuMHueckue cporictBa. Kpyrosopot a3ora B mpupojie. AMMHAK, ero pu3sndeckrue 1 XMMHYECKue
CBOWCTBa, MoyiyueHue u npumenenue. Coian aMMOHUS, UX (prU3NUYecKre U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KauecTBeHHasl peaknys Ha MOHBI aMMOHUsS. A30THas KHCIOTa, €€ IOJy4YeHHE,
¢usnyeckue M XMMHUYECKHE CBoOiicTBa (0o0mIMe Kak NpeACTaBUTeNs Kiacca KHUCIOT U
cnenuduueckue). Mcnonp3oBaHWe HUTPATOB M COJIEH aMMOHMSI B KadeCTBE MMHEPAJIbHBIX
ynoOpeHuii. XuMHU4ecKoe 3arpsisHeHHe OKpY Karolleld cpeibl COSAMHEHUSIMH a30Ta (KUCIOTHbIE
JOXKIH, 3arpsi3HEHHE BO3]lyXa, MOYBbI M BOAOEMOB). Docdop, alIoTpOnHble MOAU(PUKALNUN
docopa, ¢puznyeckne u xumuueckue cpoiicrsa. Okeup dochopa (V) u dochopnas kuciora,
¢usznuecknue W XMMHUYECKHE CBOMCTBa, mosydeHue. lcmonbpzoBanue ¢ocdaroB B KauecTBe
MUHEPAIbHBIX YA0O0pEHH.

OObmast xapakTepucTuka 3i1eMeHTOB IVA-rpynmbel. OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapaKTepHbIE CTETIEHU OKUCIICHUS. YTJEepOo/, aJIOTPONHbIE MOAU(PHUKAIIUH, PACTIPOCTPAaHEHHE B
npupoje, pu3nuecKkue U XUMU4eckrue cBoiictea. Axcop6ouus. Kpyrosopot yriiepoga B mpupoe.
Oxcupspl yriaeposaa, ux QpU3NYecKUe U XUMUUYECKHE CBOMCTBA, JIEUCTBUE HA >KUBBIE OPTaHU3MBI,
MOJIy4eHUE U MIPUMEHEHHE. DKOJIIOTUYECKUE MPOOIeMBI, CBS3aHHBIE C OKCHaoM yriepoaa (IV),
TUNoTe3a TJI00aJbHOr0 MOTEIJICHHUs KJIMMaTa, MapHUKOBBIM 3¢ ¢dekT. YroibHas KUcIoTa U e



cOojM, HuX (1)I/I3I/I‘ICCKI/IG N XHUMHYCCKHUC CBOﬁCTBa, HOJIy‘-IeHI/Ie nu HpI/IMeHeHI/Ie. Ka‘IeCTBeHHaH
peakmus Ha kKapOoHaT-HOHKI. M croap30BaHue KapOOHATOB B OBITY, MEAUIIUHE, IIPOMBIIIICHHOCTH
U CEIIbCKOM XO3SIUCTBE.

[lepBoHauanpHble NOHATUS 00 OPraHMYECKUX BEIIECTBAX KAK O COEAMHEHUSX yIiepoia
(MeTaH, 3TaH, 3THJIEH, alleTUJIECH, 3TaHOJ, TJIULEPHH, YKCyCcHas KucioTa). [IpupogHble HCTOYHUKH
YTJIEBOAOPOI0B (Yroib, MPUPOAHBINA ra3, HePTh), MIPOAYKTHI UX NepepadoTku (OCH3HH), UX POJIb
B OBITY U IPOMBINUIEHHOCTH. [IoHATHE O OMOJOrMYecKH BaKHBIX BELIECTBAX: XkKHpax, OelKax,
yriaeBoJax — M HMX POJIM B KU3HU 4YelloBeKka. MaTepuanbHOE €JUHCTBO OPraHUYECKUX U
HEOPraHUYeCKUX COCTUHEHUH.

Kpemuuii, ero @usnueckue M XUMHYECKHE CBOWCTBA, IIOJIY4YEHHE U IPUMEHEHHE.
CoenuHenus kpemHusi B npupoge. OOmme mpencraBieHuss o6 okcuae kpemuus (IV) u
KpeMHHEBOH kuciaore. CUIIMKAThI, UX MCIIOJIb30BAaHKUE B OBITY, B IPOMBILIUIEHHOCTH. BaxkHeiiue
CTPOUTEJbHBIE MaTepHajbl: KEpaMHUKa, CTEKJIO, IEMEHT, OeToH, kesne300eToH. IIpoGiemsr
0€30I1aCHOT0 MCII0JIb30BAHUS CTPOUTENBHBIX MAaTEPUAIOB B TIOBCEAHEBHOM HKHU3HHU.

Xumuueckuit Ixcnepumenm:

U3y4yeHHue 00pa3[0B HEOPraHUYECKUX BEIIECTB, CBOMCTB COJITHOM KHCIIOTBHI, IPOBEIECHUE
KayeCTBEHHBIX PEAaKLMH Ha XJOPHUI-MOHBI U HAONIOJIEHHE NPU3HAKOB UX HMPOTEKaHUS, OIBITHI,
oTpakaromue (U3NYEeCKue M XMMHUYECKHE CBOWCTBA TaJIOTEHOB M UX COCTUHEHUH (BO3MOKHO
HCIOJIb30BAHUE BHJICOMAaTEpUANIOB), O3HAKOMIJIEHHME € 0Opa3laMu XJIOPUIOB (TaJOreHuzioB),
O3HAKOMJIEHHE ¢ o0pa3uamu ceppl M €€ COCIUHEHHSIMH (BO3MOYKHO HCIIOJIb30BAaHHE
BUJlEOMATEepPHAIOB), HaOIIOAEHUWE Tmpolecca OOyIIMBaHUS  caxapa TOJ  JCHCTBUEM
KOHLEHTPUPOBAHHON CEPHOM KHCIIOTHI, U3y4YeHUE XMMHUUYECKHUX CBOMCTB pa30aBiIE€HHOW CepHOM
KHUCJIOTHI, POBE/IEHUE KaueCTBEHHOH peakuuu Ha cylb(haT-MoOH U HaOIIo/leHHe Mpu3HaKa eé
MIPOTEKaHUs, 03HAKOMJIEHHE ¢ (PU3NYECKHMMM CBOWCTBaMHU a30Ta, ¢ocdopa U UX COCAUHEHMI
(BO3MOXKHO HCIIOJIb30BaHHE BHICOMATEpHAIOB), 00pa3iaMu a30THBIX U (ochHOpPHBIX yI00peHuil,
[OJydeHHEe, COOMpaHMe, paclo3HaBaHME U H3YYEHUE CBOMICTB aMMMaKa, IIPOBEJICHHE
KayeCTBEHHBIX peakIiii Ha HOH aMMOHHUA U GochaT-nOH U U3ydeHHE IPU3HAKOB UX MPOTEKaHNU,
B3aMMO/ICIICTBIE KOHIIEHTPUPOBAHHOM a30THOM KHMCIOTHI C MEJbI0 (BO3ZMOXHO MCIIOJIb30BaHHE
BUJIEOMATEPHAIIOB), M3y4YeHHE MoOJeNell KpUCTAIMUECKUX pemEToK anMmasa, rpadura,
(ymiepeHa, 03HaKOMJIEHHE € IPOLIECCOM afcopOLUN PACTBOPEHHBIX BELIECTB AKTHBHPOBAHHBIM
YIJIEM U YCTPOHCTBOM NPOTUBOTa3a, NOJIydeHue, cCoOupaHue, paclio3HaBaHue U N3yuyeHHe CBOMCTB
YTJIEKUCIOro ra3a, NpOBEJeHHE KAaueCTBEHHBIX peakiuid Ha KapOOHAaT M CHJIMKAT-HOHBI U
U3y4eHHE MPU3HAKOB UX TPOTEKaHWsS, O3HAKOMJIEHHME C MPOAYKIMEH CHIMKATHOU
MIPOMBIIIJIEHHOCTH, PellIeHNe SKCIIEpUMEHTANIBHBIX 3a/a4 10 TeMe «BajkHel e HeMeTalibl U UX
COEMHEHUS.

MeTajuibl U HX COeTUHEHMS

OO01mas XxapakTepuCcTUKa XUMUYECKUX AIIEMEHTOB — METAJUIOB HA OCHOBAHUU UX MOJIOKECHHUS
B [lepumoanueckoii cucreme xumudeckux snemeHToB . M. MeHneneeBa u CTpoeHUS aTOMOB.
Crpoenue mertamioB. Mertaminueckass CBs3b U METANIMUECKAs] KPUCTAIMYECKasl PEIIETKA.
DJIEKTPOXUMHUYECKUN PAJl HAOpsOKEHUd MeTaioB. DHU3WyYecKue M XUMHUYECKHE CBOMCTBA
MetaiioB. OOIue crnocoObl MoTydeHus] MeTauioB. [IoHITHE 0 KOPPO3UH METAIOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Koppo3uu. CriaBbl (CTallb, YyryH, AIOPATIOMUHUN, OpOH3a) M HX
MIPUMEHEHHE B OBITY U TPOMBINIJICHHOCTH.

[Ilenounbie MeTaIbl: MoJjiokeHue B [lepuoanyueckoil cucteMe XuMHYECKUX 3JIeMEHTOB /1.
W. MenpeneeBa, CTpOEHUE UX aTOMOB, HaXOXIEHUE B mpupoje. PU3NYECKHE U XUMUYECKUE



CBOICTBa (Ha mpuMepe HaTpus U Kanus). OKCUABI U TUAPOKCUABI HAaTpus U Kanus. [Ipumenenue
LIEJIOYHBIX METAJJIOB U UX COECAVHECHUN.

[I{esrouHO3eMENBbHBIE METAUIBI MArHUHM U KaJIbIUI: TI0J105keHKe B [lepuoandeckoil cucreme
xuMu4ueckux 3iemeHToB . M. MenpaeneeBa, CTpoeHME MX aTOMOB, HaXOXKJICHHUE B IMPHUPOJE.
Ousnyeckue U XMMUYECKHE CBOMCTBA MAarHus U KanblMsl. BakHelne COCIMHEHUs KaabLus
(oxcua, TUAPOKCHU, conn). KECTKOCTH BOBI M CIIOCOOBI €€ YCTpaHEeHHS.

AmoMuHuii: nonoxenue B Ilepuoguueckoil cucreme Xxumuueckux siemeHtoB /Jl. U.
MenieneeBa, CTpoeHHE aToMa, HaXOXJIeHUE B npupoje. Pu3ndeckue U XUMUYECKUE CBOMCTBA
aoMUHUS. AM(pOTEpHBIE CBOMCTBA OKCHU/IA U THIPOKCH/IA AIFOMUHUSI.

Kenezo: mnonoxenne B Ilepuoanueckoil cucTteMe XHUMHUUYECKHX 3JE€MEHTOB /.
N. Menaeneesa, CTpoeHUE aTOMa, HAXOKICHUE B IpUpoIe. PU3NUECKHE U XUMUUYECKUE CBOKCTBA
xenesza. Oxkcupapl, ruapokcuasl U conu >kene3a (II) u sxemesa (III), ux cocras, cBoiicTBa U
IIOJIy4YEHHE.

Xumuueckuii IKcnepumenm .

03HAKOMJICHHE C 00pa3iaMy METAJJIOB H CILIABOB, NX (DU3MYECKIMH CBOWCTBAMH, U3YICHUE
Pe3yabTaTOB KOPPO3MH METAIUIOB (BO3MOXKHO MCII0JIb30BAaHHE BUAEOMATEPHUAIIOB), 0COOCHHOCTEH
B3aMMOJCHCTBUS OKCHJIA KajJblUsi MW HaTpus C BOJOM (BO3MOXHO HCIIOJIb30BAHUE
BUJIEOMATEPHAJIOB), HCCIIEZIOBAaHUE CBOWCTB KECTKOM BOJBI, Ipoliecca TOPEHUs xKele3a B
KHCIIOpo/ie  (BO3MOXHO  HCIOJIb30BAaHUE  BUJEOMATEpPHANIOB), TMPU3HAKOB  MPOTEKaHUs
KayeCTBEHHBIX pEaKIUil Ha MOHBI: MarHus, KaJlblUs, aJIOMUHMA, IUHKA, xkene3a (II) u xenesa
(ITI), meau (1), HaGmroeHe U ONMMCaHHWE MPOIECCOB OKPAIMBAHUS IJIAMEHH MOHAMHU HATpPHUS,
KaJausl ¥ Kaiblis (BO3MOXHO HCIOJb30BAHUE BUEOMATEPHAJIOB), UCCIEN0BaHHE aM(OTEPHBIX
CBOMCTB T'MJIPOKCH/Ia ATIOMUHUS U THUAPOKCH/IA LIMHKA, PEIICHHE SKCIIEPUMEHTAIbHBIX 3aa4 110
TeMe «BakHele MeTaulbl U UX COEAUHEHUS.

XHuMHS U OKPYKAIOLIAS cpeaa
BemecTBa 1 Marepuasbsl B IIOBCEJHEBHOM >KM3HU YeJIOBEKA. be3omacHoe MCIOJIb30BAHUE
BEIIECTB M XUMHUYECKUX peakuuid B ObiTy. IlepBasg momomp Hpu XMMHYECKHUX OXKOIrax M

OTpaBJICHUSIX.

XHUMHYECKOE 3arpsi3sHEHUE OKPYXKaIomeh cpeabl (MpeaeabHas JOMyCTUMast KOHIIEHTpAIUs
Bemiects, nanee — [1JIK). Ponb Xxumuu B pemieHnn 3K0JIOTHIECKUX MPOOIIEM.

Xumuueckuii Ikcnepumenm:

u3ydeHre o0paslioB MaTEPUAIOB (CTEKIIO, CIUIaBbl METAJUIOB, MTOJIMMEPHBIE MaTEPUAIIBI).

Mescnpeomemnuie ceazu

Peanuzanus MexnpeaMeTHBIX CBSI3€l NPU W3YyYEHUH XMMHH B 9 Kilacce OCYIIECTBIISETCS
gyepe3 MCI0JIb30BaHUE KaK OOILINX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK U MOHITUHN, SIBIISIOLIHXCS
CUCTEMHBIMU JJI OTAEIIbHBIX MPEIMETOB €ECTECTBEHHO-HAYYHOI'O IUKIIA.

OO011me ecTecTBEHHO-HAYYHbIE MOHATHSA: HAYYHbIH (DakT, TUIIOTE3a, 3aKOH, TEOPUs, aHAIIU3,

CUHTE3, KiIacCHU(PUKaIus, NEPUOAUYHOCTh, HAONIOJCHNE, OKCIEPUMEHT, MOJCIUPOBaHUE,
U3MEPEHHE, MOJIENb, SIBJICHUE, TAPHUKOBBIA d(PPEKT, TEXHOTOTHS, MaTePUAITHI.



®dusnka: marepus, aroM, OJJEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIHJ], HW30TOIBI,
paaMOaKTUBHOCTb, MOJICKYJA, OJJICKTPUYECKUUA 3apsill, MPOBOJHUKH, IOIYNPOBOJHUKH,
TUDIICKTPUKHY, (DOTOIIEMEHT, BEIIECTBO, TEJO, 00BEM, arperarHoe COCTOSHUE BEIIeCTBa, Tras,
pacTBOp, PaCTBOPUMOCTD, KPUCTAILTHYECKAS PEIIETKA, CIIIaBbI, (DU3NYCCKUE BETMYUHBI, CIMHUIIBI
HU3MEPEHUS, KOCMUYECKOE IPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COMHIIE.

buonorust: ¢orocunres, apixanue, Ouocdepa, 3KocucTeMa, MUHEpAIbHBIE YI0OpEHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEJIbHbBIC BEIIECTBA.

['eorpacdus: atmocdepa, rugpocdepa, MUHEpPaIbI, TOPHBIE TOPOIbI, TOJIE3HBIE HCKOMIAEMBbIE,
TOTUIMBO, BOJIHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMUWU HA
YPOBHE OCHOBHOI'O OBHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JluyHOCTHBIE pE3yNabTaThl OCBOEHHUS MPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUsA
JOCTUTAIOTCS B X0/1e 00YUYCHHS] XUMHUH B €JMHCTBE Y4EOHON U BOCIIUTATEIBHON JNEATEILHOCTH B
COOTBETCTBUM C  TPAAUIMOHHBIMH  POCCHHCKUMH  COLMOKYJBTYPHBIMH H  JTyXOBHO-
HPABCTBEHHBIMU I[EHHOCTSIMHU, MPUHATHIMU B OOIIECTBE MpaBUJIAMU U HOPMaMH TMOBEICHUS U
CIOCOOCTBYIOT IPOIIECCaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COLMATHM3AIINN 00YJIarOIIIXCS.

JIMYHOCTHBIE PE3YJbTAaThl OTPAKAKT TOTOBHOCTH 06yqa10mnxc;1 PYKOBOJACTBOBATHCH
CHCTEMOM ITO3UTHBHBIX HOEHHOCTHBIX OpI/IeHTaIII/Iﬁ U paCOIMpPCHUC OIlbITa ACATCIIBHOCTHU Ha eé
OCHOBEC, B TOM YHUCJIC B 4aCTHU:

1) naTpHOTHYECKOT0 BOCUTAHMUS

LIEHHOCTHOTO OTHOULICHUS K OTE€UYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYUHOMY
HaCJIEUI0, MOHUMAaHMsI 3HAUEHHUsS XUMHUYECKOW HayKd B JKM3HU COBPEMEHHOIo OOIIEeCTBa,
CIOCOOHOCTH BIIAJIETh JTOCTOBEpHONW MH(OpMAaLUEel 0 MepeaoBbIX AOCTHKEHHMSIX M OTKPBITHAX
MHUPOBOM M OTEUECTBEHHOW XHMHH, 3aMHTEPECOBAHHOCTH B HAayUHBIX 3HAHUSIX 00 yCTpOilcTBe
MHUpa ¥ 001IeCTBA;

2) rpaKIaHCKOr0 BOCITUTAHMSI:

IIPEACTABIICHUS. O COLMAIBHBIX HOPMAax W IpaBUJIaX MEXIJIMYHOCTHBIX OTHOILICHHU B
KOJUIEKTHBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TMOJE3HOM, y4eOHO-
HCCIIEI0BATENIBCKOM, TBOPUECKON U JPYTUX BUAAX JESITEIHHOCTH, TOTOBHOCTH K pa3HOOOpa3HOM
COBMECTHOM ACATCIIBHOCTH IIPU BBIITOJTHCHUN y‘—Ie6HI)IX, IIO3HABATCJIBbHBIX 3aJa4, BBIIIOJIHCHHHU
XUMUYECKHX SKCIEPUMEHTOB, CO3/1aHUM YYEOHBIX NMPOEKTOB, CTPEMIICHHS K B3aUMOIIOHUMAHHIO
U B3aMMONOMOIIM B TpoOIecce ATOW Yy4eOHOH [eATeNbHOCTH, TOTOBHOCTH OIIEHMBATh CBOE
IIOBEJICHUE U ITIOCTYIKU CBOUX TOBAPUIIEH C ITO3ULIMA HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM
OCO3HaHUS MOCIIEICTBUM ITOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHMSL:
MHUPOBO33PEHUYECKUE  MPEJICTABICHUS O  BEHIECTBE M XMMHMYECKOM  peakluw,

COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAyKM M COCTaBIIAIOIIME OCHOBY JUIS
MMOHUMAaHHMSI CYIIIHOCTH HayYHOU KapTUHBI MUPA, IPEICTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX



Pa3sBUTHA ITPUPOAbI, B3AUMOCBA3AX YCJIOBCKA C HpI/IpOI[HOI\/'I cpenoﬁ, 0 POJIM XUMHHU B TIO3HAHUU
9THUX SaKOHOMepHOCTeﬁ;

[I03HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJIYYEHUE HOBBIX 3HAHUWA N0 XUMHH,
HeoOXomuMBbIe N7 OOBSCHEHUs HAOIIOJAaeMbIX TPOIECCOB U SIBICHUH, MO3HABATEILHOM,
MH(OPMALIMOHHON U YUTATENCKON KYJIbTYpPbI, B TOM YHCII€ HABBIKOB CAMOCTOSITEILHON PaboThI
C y4eOHBIMU TEKCTAMH, CIIPABOYHOH JUTEPATypOM, NOCTYIMHBIMU TEXHUYECCKHUMH CPEICTBAMU
MH(OPMALIMOHHBIX TEXHOJIOTHUH;

UHTEpeC K OOYYEHHIO U TMO3HAHMIO, JHOOO3HATEIbHOCTh, TOTOBHOCTh M CIHOCOOHOCTH K
caM000pa30BaHMIO, IPOSKTHONH M MCCIENOBATEIbCKON NEATENIbHOCTH, K OCO3HAHHOMY BBIOOPY
HAIpPAaBJIEHHOCTH U YPOBHS O0y4YEHUS B JajbHEHIIEM;

4) ¢popMHUpPOBaHHS KYJIbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH JKM3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0POBbIO, YCTAHOBKH
Ha 370pOBBIH 00pa3 >KWU3HM, OCO3HAHUE TOCJIEICTBUNA M HENPHUSITHE BPEAHBIX MPHUBBIUEK
(ymorpeOiieHusT aJKOTrOoJisl, HApPKOTUKOB, KYPCHHs), HEOOXOAMMOCTH COOJIFOJICHUS TPABHII
0€30MacHOCTH NP OOpaIIeHUH ¢ XMMHUYECKUMHU BEIIECTBAMHU B OBITY M PEAIbHOM JKU3HH,

5) Tpy/10BOT0 BOCIIMTAHHUSI:

MHTEpEC K MPAKTHUECKOMY U3YyUEHHIO MPOopEeCcCHidl u Tpyaa pa3IndHOTO POja, YBAKECHUE K
TPYAY U pe3yJbTaTaM TPYAOBOM JEATEIBHOCTH, B TOM YHACIIE HA OCHOBE IIPUMEHEHUS NTPEAMETHBIX
3HAHUW TI0 XWMHH, OCO3HAHHBIH BBIOOp WHIMBUIYaJbHOW TPAEKTOPUM MPOIOKEHUS
0o0pa3oBaHMs C Y4YETOM JIMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XUMMH, OOIIECTBEHHBIX
UHTEPECOB U MOTPEeOHOCTEH, YyCNEmHOW MNpPOPECCUOHANbHON JEATENIbHOCTH M Pa3BUTHS
HEOO0XOAUMBIX YMEHUHN, TOTOBHOCTh aJallTUPOBATHLCS B MIPO(ECCUOHATILHOMN Cpejie;

6) 3KO0JOrH4eCKOro BOCIMTAHHSA:

HKOJIOTMYECKH 11eIecO00pa3HOe OTHOIICHHE K MPUPOJE KaK UCTOUYHUKY JKU3HH Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHMS, MOHUMAaHUE IICHHOCTH 3J0POBOrO0 M 0€30MacHOro oOpasa KU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (H3UYECKOMY U TCHUXHUYECKOMY 3I0pPOBBIO,
OCO3HaHUE IIEHHOCTU COOJTI0IeHUsI TTpaBUII 0€30MMaCHOTO MTOBECHUS TP paboTe C BEIIeCTBaMu, a
TaKXKe B CHUTYAIUSIX, YTPOKAIOMINX 3JOPOBBIO U )KU3HH JIOJIEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, TOTy4aeMble PU U3YUYEHUU XUMUH, TS pEIIeHUs 3a/1ad,
CBSI3aHHBIX C OKPYXKAIOIIEW TPUPOJHON CpPEeaou, IS TOBBIIIEHUS YPOBHS 3KOJOTHYECKOU
KYJIbTYpPBbI, OCO3HAHUS TNI00ATFHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM U MyTed WX pelieHus
MOCPEJCTBOM METOJOB XMMHH, SKOJOTHYECKOTO MBIIUICHHUSI, YMEHHUS PYKOBOJCTBOBAThCS UM B
[03HABATEIbHON, KOMMYHUKATUBHON U COLMAIIBHON MPAKTHKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe MmeTampeaMeTHBIX Pe3YyNbTaTOB BBIICHSIOT 3HAUMMBIE UISI (OPMUPOBAHUS
MHPOBO33pEHHUs OOILIEeHAYYHbIE TOHATUSA (3aKOH, T€OpHUs, MPUHLHMUII, TUIIOTE3a, (PakT, cucrema,
nporiece, IKCIEPUMEHT U APYroe.), KOTOPbIE MCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX y4eOHBIX
MpeaMeTax U MO3BOJISIOT HA OCHOBE 3HAHUM U3 ATUX MPEAMETOB (hOPMUPOBATH NMPEACTABIECHUE O
[[EJIOCTHOM HAyYHOW KapTWHE MHpa, ¥ YHUBEpCaIbHBbIC yueOHBIC JelicTBUS (TO3HABATEIbHEIC,
KOMMYHHMKATHUBHBIE, PETYIATHBHBIE), KOTOpble oOecrneuuBaroT (HOpMHUpPOBaHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJITAHUPOBAHUIO M OCYIIECTBICHUIO YIEOHON JAEATEIbHOCTH.



ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE yUeOHbIE IeHCTBUS
Ba3oBble JJornueckue aeicTBus:

YMEHMSI HCIOJB30BAaTh IPUEMBI JIOTMYECKOIO MBIIUIEHUS IPU OCBOCHUM 3HAHUU:
PacKpbIBaTh CMBICI XUMHUUECKHUX MOHATUH (BBIIEIATH UX XapaKT€pHbIE IPU3HAKY, yCTaHABIMBATh
B3aUMOCBSI3b C JIPYITMMHU IOHATUSAMH), UCIOJIb30BaTh IOHATHS s OOBSCHEHUS OTIENIbHBIX
(aKTOB M SIBJICHUH, BEIOUPATH OCHOBAHUS U KPUTEPUH IS KIIACCH(PHUKAIIMY XUMHUYECKUX BEILIECTB
U XUMHMUYECKUX PpeaKkluil, yCTaHaBIUBaTh NPUYMHHO-CIEICTBEHHbIE CBSI3U MEXAY OOBEKTaMU
U3YYEHHUsI, CTPOUTH JIOTUYECKUE PACCYKIAEHUS (MHIYKTHUBHBIE, JEIYKTUBHBIE, IO aHAJIOTUN),
JIeN1aTh BBIBOJIBI U 3aKJIFOUCHHUS,;

yMEHUE NPUMEHATh B IMpolecce MO3HAHUS MOHATHS (IIPEIMETHbIE U MeTallpeIMETHBIE),
CHMBOJIMYECKHE (3HAKOBBIC) MOJEIH, HCIOJIb3yeMble B XUMHH, IPEOOPa3OBHIBATH MIUPOKO
[IPUMEHSIEMbIE B XUMHUHM MOJIEJIbHBIE MPEICTaBICHUS — XMMUUYECKUM 3HAK (CHMMBOJI 3JIEMEHTA),
XUMHAYecKas (GopMyla M YpaBHEHHE XHMHUYECKOM peakuud — TpU pPEIICHHH Y4eOHO-
II03HABATEJIbHBIX 337124, C yYETOM 3TUX MOJENBHbIX IPEJCTABICHUH BBIABIIATH U XapaKTEPU30BaTh
CYIIECTBEHHBIE TPU3HAKH U3y4aeMbIX 00BEKTOB — XUMHUYECKHX BEIIECTB M XMMUYECKHUX PEAKIIHH,
BBISIBJIAT  OOIME 3aKOHOMEPHOCTH, IPUYMHHO-CIEJCTBEHHbIE CBSI3M M IPOTUBOpEUUs B
M3Yy4aeMBbIX MPOLECCaX U SBIICHHUSX.

ba3oBble ucciaenoBareabcKue JeHCTBHS.

YMCHHE HCIIOJB30BATh IMOCTABJICHHBIC BOIIPOCHI B KAaYCCTBC HHCTPYMCHTA IIO3HAHUA, a
TaK)KC B KadyC€CTBC OCHOBBI OJId (I)OpMI/IpOBaHI/IH THUIIOTE3bI IO MPOBCPKE MNPABUIBHOCTH
BBICKa3bIBACMBIX Cym)]CHPIfI;

NpUOOpETEeHNE ONbITa IO IJIAHUPOBAHHUIO, OPraHU3alMU U TPOBEACHUI0 YYEHHYECKHX
HKCHEPUMEHTOB, YMEHHE HAOII01aTh 32 XOJ0M IpoIlecca, CAMOCTOSTEIbHO TPOrHO3UPOBATh €ro
pe3ynbrat, (opMynnpoBaTh OOOOLIEHUS W BBIBOJBI IO pe3yibTaTaM IPOBEIEHHOTO OIbITA,
HCCIIEIOBaHMsI, COCTABIIATh OTYET O MPOIETaHHON padoTe.

Pabora ¢ nungopmanueii:

yMEHHE BbIOUpaTh, aHAIM3UPOBATh U MHTEPIPETUPOBATH HHPOPMAIINIO Pa3IMYHbIX BUI0B
1 (OpM NpeICTaBICHUS, TOJIy4aeMYIO U3 Pa3HbIX HCTOYHUKOB (HAYUHO-TIOMYJISIpHAs JIUTEpaTypa
XUMHUYECKOT0 COJIepyKaHusl, CIIipaBOYHbIe Tocooust, pecypchl IHTepHETa), KpUTHYECKH OLIEHUBATh
MPOTHUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(POPMALIUIO;

YMEHHUE MPUMEHATh Pa3JInYHbIe METO/IbI U 3alpOCHl MPU MOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOIUMBIX JUIS BHIMIOJIHEHUS YI€OHBIX U TO3HABATENBHBIX 3a1a4
OIpeNIeIEHHOT0 THUMA, MPHOOpETeHHEe OIbITa B 00JACTH HCHOJIB30BAHUS HH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIa/ICHNE KYJIbTypOl aKTHBHOTO HCIOJIH30BAHUS Pa3THUHBIX
MIOUCKOBBIX CHCTEM, CAaMOCTOSITENIbHO BBIOMpAaTh ONTUMAIbHYIO (OpMY IpeICTaBICHUS
MHGOPMAIMK W WIUTIOCTPHPOBATH PELIaeMble 3aadd HECIOKHBIMH CXEMaMH, AHarpaMMaMH,
apyrumu popmamu rpaduky U ©X KOMOUHALIUSAMU;



YMEHHUE HCIOJb30BaTh M aHAIM3UPOBATH B Ipollecce Y4eOHOH U HCCIE0BaTENbCKON
NesTeIbHOCTH NH(OPMALIUIO O BIUSAHUYU IPOMBIIUIEHHOCTH, CEIbCKOI0 X031CTBA M TPaHCIIOpTa
Ha COCTOSIHME OKPYKaroLel IPUPOJHOU Cpebl.

KOMMyHHKaTHBHbIe YHUBEpPCAJIbHBIC y‘leﬁHLIe JelcTBUsI:

YMEHHMsI 3aJaBaTh BOINpPOCHl (B XOA€ JAuamora M (WiIU) IUCKYCCHU) IO CYILECTBY
oOcykmaemMoll TeMmbl, (OPMYITHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTEIHHO BBITOJIHEHUS
MpEeAJIOKEHHOM 3a7a4H;

YMEHHSI MTPEICTABIATH MOJyYCHHBIC PE3YJIbTAThl TO3HABATEIBHOM IEATEIBHOCTH B YCTHBIX
U TNHUCbMCHHBIX TCKCTax; JACJaTb MNPC3CHTALUIO PC3YJIbTATOB BbIIIOJIHCHUA XHWUMHWYCCKOI'O
IKCIepUMEHTa (1ab0paTOPHOTO OIbITa, JIAOOPATOPHOW pPabOTHI MO HCCIICAOBAHUIO CBOMCTB
BEIIECTB, YICOHOTO IMPOCKTA);

YMEHHSI Y4eOHOTO COTPYJIHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM TO3HABATEIHLHOU U
HCCIIEIOBATEIILCKOW JICATEIBHOCTA TIPU PEIICHUM BO3HUKAIONIMX IMPOOJIEM Ha OCHOBE y4éra
OOIIMX WHTEPECOB W COTJIACOBAHMS TO3UIMH (0OCYXKICHHS, OOMEH MHECHHSMH, «MO3TOBBIE
IITYPMBbI», KOOPAWHAIMSI COBMECTHBIX JCUCTBUM, ONPEIeIICHNEe KPUTEPHEB TI0 OIEHKE KauecTBa
BBITIOJIHEHHOU PabOThI U IpyTHE).

PeryasitTuBHbIe yHUBepcaIbHbIC Y4eOHbIC 1eHCTBUA:

YMEHHE CAMOCTOSITEIIBHO ONPENEIIATh LENHU AEATEIbHOCTH, IUIAHUPOBATh, OCYLIECTBIIATS,
KOHTPOJIUPOBATh U TIPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO JESTEIHHOCTH, BBHIOMPATH
HauOosee 3 (eKTUBHBIE CITOCOOBI peIIeHHs] YUeOHBIX U TTO3HABATEIbHBIX 3a/1a4, CAMOCTOSTEILHO
COCTaBJIATH WJIM KOPPEKTUPOBATH MPEIIOKEHHBIA aITOPUTM AEHCTBUM MPH BBITTOTHEHUH 3alaHUN
C yu€TOM TONy4yeHHUs HOBBIX 3HAHUI 00 H3y4yaeMbIX OOBEKTaxX — BEIIEeCTBAX U PEAKIUsX,
OIICHUBATh COOTBETCTBUE IMOJYUYEHHOTO PE3YyJIbTaTa 3asABJICHHON LEJM, YMEHHUE HCIOJIb30BATh U
AHAJIM3UPOBATh KOHTEKCTHI, IPEJIaracMble B YCIOBUM 3aJaHU.

HNPEIMETHBIE PE3YJ/IbTATBI

B cocraBe mnpeaMeTHBIX pPE3yJIbTATOB IO OCBOCHHIO OOS3aTENILHOTO COJEPIKAHUS,
YCTaHOBJIEHHOTO JaHHOW eaepanbHON paboyeil mporpamMMoM, BBIJENAIOT: OCBOCHHBIE
OoOy4arolMMUCST HAay4YHbIE 3HAHUS, YMEHHS M CHOCOOBI JeWcTBUM, crnenuduueckue s
npeaMETHON o0sacTu «XUMHUs», BUABI ACSITEIBHOCTH IO IOJYyYEHHIO HOBOTO 3HAHMS, €Tr0
WHTEPIPETAINH, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMUHBIX YYEOHBIX U HOBBIX CUTYAIIHSIX.

K koHiy obyuyenus B 8 kjacce mpeaMeTHble pe3yibTaTbl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTD Yy O0YUAIOIIUXCSl YMEHHUI:

PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX MOHATHUN: aTOM, MOJEKYJIa, XUMUYECKHI dIIEMEHT,
MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECh (OAHOPOJHASI U HEOJHOPOJIHAS), BaJICHTHOCTD,
OTHOCHUTEIIbHASI aTOMHAsl M MOJICKYJISIpPHAS Macca, KOJTMYECTBO BEIIECTBA, MOJIb, MOJISIpHAS Macca,
MaccoBas JIOJISI XMMHYECKOTO 3JIEMEHTa B COCIMHEHHH, MOJSPHBIA O0O0BEM, OKCHI, KHUCIIOTA,
OCHOBaHHUE, COJb, 3JICKTPOOTPUIATEIILHOCTh, CTENEHb OKHUCIICHUS, XHMHUYECKas peaKius,
KJIacCU(PUKAIMs PEaKIMii: peaKIuu COCIUHECHHS, PEAKIMKU PA3JIOKEHUS, PEaKIIUU 3aMEIICHHUS,
peakiuu oOMeHa, 9K30- U DHIOTEPMUYECKUE PEaKIIUH, TEIUIOBOM A (HEKT peakiuu, sIpo aToMa,



AJIEKTPOHHBIN CIIOM aToMa, aTOMHAas OpOMTalb, paluyC aToMa, XUMHUECKas CBs3b, MOJSIpHAst U
HENOJIIpHasl KOBAJICHTHAs CBA3b, HOHHAS CBS3b, HOH, KaTUOH, aHUOH, PacTBOP, MaccoBas J0JIs
BelllecTBa (IIPOLICHTHAs! KOHIIEHTpAIsl) B PaCTBOPE;

WJUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHUECKUX MOHATUN U MPUMEHSATH 3TU ITOHATHUS NIPU
OIMCAaHUU BELIECTB U UX MPEBPALLECHUM;

UCIOJIb30BAaTh XUMHUYECKYIO CHUMBOJIMKY Ul COCTaBJIEHUS (OPMYJI BELIECTB U YPaBHEHUM
XMMHYECKUX PEAKIIU;

OIpENIeNIATh BAJIEHTHOCTh aTOMOB 3JE€MEHTOB B OMHAPHBIX COECJUHEHUSX, CTEIEHb OKUCIEHUS
9JIEMEHTOB B OMHApPHBIX COEAMHEHUSX, MPUHAIJICKHOCTh BEMIECTB K ONpPECIEHHOMY KIIACCY
COeAMHEHUH 1o popMyIiaM, BU XMMUYECKOH CBS3U (KOBAJICHTHAs U MOHHAsI) B HEOPraHMUECKUX
COEIMHEHUSIX;

packpsiBaTh cMbICi [lepuonnyeckoro 3akona JI. 1. MenneneeBa: 1eMOHCTPUPOBATh IIOHUMaHUE
MEPUOJNYECKON 3aBUCHUMOCTH CBOWCTB XUMHYECKMX JJIEMEHTOB OT HX IIOJOXKEHUS B
[leproguueckoii cucteme, 3aKOHOB COXPaHEHMSI MACChI BEILIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHMUsI, 3aKOHa ABOIaJipo;

ONMCBHIBATh M XapaKTEepH30BaTh TaOMMuHyto ¢opmy Ileprogmueckold CHCTEMBI XUMHUYECKUX
AJIEMEHTOB: pa3IMuaTh MOHATHS «TJIaBHAs noArpynna (A-rpynna)» u «nodouynas noarpynna (b-
IpyIIa)», Majible U OONbIINE IEPUO/IbI, COOTHOCUTh 0003HAYEHHUs, KOTOPbIE UMEIOTCS B TaOJIUIEe
«IIepuognueckas cucrema xumuueckux dnaeMeHToB JI. WM. MenzeneeBa» ¢ YUCIOBBIMU
XapaKTepUCTUKAMU CTPOEHMs aTOMOB XHMMHYECKUX 3JIE€MEHTOB (COCTaB W 3aps] sjapa, ooliee
YHCJIO 3JIEKTPOHOB U PACHPE/IEIIEHUE UX 10 3JIEKTPOHHBIM CJIOSIM);

KJ1accu(UIUpPOBaTh XUMUUYECKHE JIE€MEHThI, HEOPraHUYECKHE BELIECTBA, XMMUYECKUE PEAKIIUU
(1m0 uMCITy M COCTaBY YYacTBYIOLUX B pEaKLMU BEIIECTB, 110 TEINIOBOMY AP (DEKTY);
XapakTepu3oBaTh (OMUCHIBATh) OOIIME XMMUYECKHE CBOWCTBA BELIECTB PA3JIMYHBIX KIACCOB,
MO/ITBEP:K/1asi ONKMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX YPAaBHEHUH COOTBETCTBYIOLINX XUMUYECKUX
peakui;

MIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaU€CTBEHHOT'O COCTaBa, BO3MOYKHOCTHU
IIPOTEKAHNS XMMUYECKUX MPEBPAILECHNN B PA3JINYHBIX YCIOBUSAX;

BBIUYHCIISATh OTHOCUTEIBHYIO MOJIEKYJISPHYIO M MOJISIPHYIO MAacChl BEIECTB, MAacCOBYIO JOJIIO
XMMHUYECKOTr0 3JIeMeHTa 10 (opMyse COEeIMHEHMs, MAacCOBYIO JOJIO BEIIEeCTBAa B PacTBOpE,
MIPOBOAUTH PACU€ThI [0 YPaBHEHHIO XUMUYECKOM peaKuu;

IIPUMEHSTh OCHOBHBIE ONEPALUU MBICIUTEIBbHON JESATEIBHOCTH — aHAJIU3 U CUHTE3, CPAaBHEHUE,
0000111eHIEe, CUCTEMAaTH3AIINIO, KIaCCU(UKAITNIO, BBIIBIICHUE TPUUMHHO-CIICICTBEHHBIX CBSI3EH —
JUIS U3y4EHUS CBOMCTB BELIECTB M XUMHYECKMX pEaKLUi, €CTECTBEHHO-HAay4YHbIE METOJbI
M03HaHUS — HAOJII0IeHNE, U3MEPEHNE, MOJIETMPOBAHHE, SKCIIEPUMEHT (peaibHbIN U MBICIIEHHBIH);
ClIeZIoBaTh MpaBUJIaM IOJIb30BaHUS XUMHUUECKOM MOCYI0i M 1abopaTopHbIM 000pyIOBaHUEM, A
TaK)Ke MpaBuiIaM oOpallleHus ¢ BEIIeCTBAMU B COOTBETCTBUH C MHCTPYKLUSIMHU IO BBIITOJIHEHUIO
71a00paTOPHBIX XMMUYECKHX OIBITOB IO TOJYYEHHIO UM COOMpPaHMIO ra3000pa3HBbIX BEIIECTB
(Booposia M KHMCIIOpOJa), MPUTOTOBIEHUIO PACTBOPOB C OINpeAeIEHHOW MaccoBOM Joneit
pacTBOPEHHOIO BEUIECTBA, IUIAHMPOBATb W NPOBOJUTH XWMHUYECKHUE DSKCIEPUMEHTHI IIO
pacro3HaBaHUIO PACTBOPOB IEJIOYEeH W KHUCIOT C TOMOIIBIO HHAMKATOPOB (JIAKMYC,
beHondTanenH, METUIOPAHXK U APYTHeE).

K xonmy oOydenus B 9 kjacce nmpeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JTOJDKHBI
OTpaXkaThb C(HOPMUPOBAHHOCTDH y O0YUAIOIIUXCSI YMEHUI:

PacKpbIBaTh CMBICT OCHOBHBIX XUMHUYECKUX MOHSTHI: XUMUYECKUM JIEMEHT, aTOM, MOJIEKYIa,
WOH, KaTHOH, aHWOH, TMPOCTOE€  BEIIECTBO, CJIOXXHOE  BEIIECTBO,  BaJEHTHOCTD,
3JEKTPOOTPHUIIATENIBHOCTh, CTENEHb OKHCJICHUS, XUMHUYECKas peakiusi, XUMHUYECKas CBS3b,



TETIOBOM A(PQEKT peakiyu, MOoJb, MOJISIPHBI 00BEM, pacTBOP, HIEKTPOIUTHI, HEITEKTPOIUTHI,
UIEKTPOIUTUYECKAs JTUCCOLMALMSA, PEAKIMW HOHHOrO OOMEHa, KaTalau3aTrop, XMMUYECKOoe
paBHOBECHE, 00OpaTUMBbIE U HEOOPATUMBbIE PEAKIINH, OKHCIUTEILHO-BOCCTAHOBUTEIbHBIE PEAKIINH,
OKHCIIUTEIb, BOCCTAHOBUTENb, OKHCICHME U BOCCTAHOBJIEHHE, AIIOTPONUs, aM(OTEPHOCTb,
XUMUYECKass CBs3b (KOBAJIGHTHAs, HMOHHAs, METaJUIMYEeCcKas), KpHUCTaUIMuecKas pelerka,
KOppO3MsI METa/UIOB, CIUIaBbl, CKOPOCTb XMMHUYECKOM peakluH, IpPelebHO IO0ImyCcTUMast
koHueHrpauus [IJIK Bemecrsa;

WJUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHUECKUX MOHATUN U MPUMEHSATH 3TU ITOHATUS NIPU
OIMCAaHUU BELIECTB U UX MPEBPALLECHUN;

UCIOJIb30BATh XUMHUYECKYIO CHUMBOJIMKY Ul COCTaBJIEHUS (POPMYJ BEINECTB U ypaBHEHUH
XMMHYECKUX PEAKIIUI;

OIpENIeNIATh BAJEHTHOCTh U CTEMEHb OKUCIEHUS XMMUYECKMX JJIEMEHTOB B COEIMHEHMSX
Pa3IMYHOIO COCTaBa, MPUHAJUIEKHOCTh BELIECTB K ONPEAECNIEHHOMY KJIAcCy COEIMHEHUU IIO0
¢dbopmynaM, BUJI XUMUUYECKON CBSI3U (KOBAJICHTHAs, MOHHAs, METAJUINYECKAasl) B HEOPraHUYECKUX
COCMHEHUSX, 3apsii MOHA MO0 XUMHUYECKOW (hopMmyie, XapakTep cpelnbl B BOJHBIX PacTBOPAx
HEOPraHMYeCKUX COCTUHEHUH, TUIl KPUCTAJUINYECKON PeIIETKH KOHKPETHOI'O BEIECTBA;
packpeiBath cMmbici Ilepuoguueckoro 3akona J[. M. MenzaeneeBa U JE€MOHCTPUpPOBATh €ro
[IOHMMaHME: OIHUCBHIBATh M XapakTepuszoBaTh TaOiauuHyro ¢opmy llepuonuueckoil cuctemsl
XUMHAYECKHX JJIEMEHTOB: pa3inyarh MOHATHS «TJIaBHAs MOATpynna (A-rpymma)» U «1o0oyHast
noarpynna (b-rpynma)», Manble u OojbLIME MEPUOABI, COOTHOCUTh OOO3HAYEHHUS, KOTOpbIE
UMEIOTCS B TEPUOJMYECKON Tabiuile, C YHUCIOBBIMM XapaKTEPUCTHUKAMU CTPOEHUS aTOMOB
XMMUYECKHX 3JIEMEHTOB (COCTaB U 3aps]l A1pa, 00LIee YUCIIO JJIEKTPOHOB U paclpeesieHUe X 110
AJIEKTPOHHBIM CIIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB AJIEMEHTOB U
UX COEIMHEHMH B MIpejenax MaiblX MEpUOJIOB M TJIaBHBIX MOATPYHI C Y4ETOM CTPOECHUS UX
aTOMOB;

KJ1accu(UIUpPOBaTh XUMHUYECKUE JIEMEHThI, HEOPraHMUECKUE BEIECTBA, XUMUUYECKHE PEaKIiH
(10 YuCIly ¥ COCTaBY y4aCTBYIOIIMX B PEAKI[MHU BEILIECTB, 110 TEIUIOBOMY 3P (DEKTY, IO U3MEHEHUIO
CTETICHEN OKUCIIEHHUS XUMUUYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATh) O0OIMIME W crenuUUecKkue XUMHUYECKHE CBOMCTBA MPOCTHIX W
CJIO’KHBIX BEIIECTB, MOATBEPK/Iasi ONMMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX YpaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIuii;

COCTaBJIATh YPABHEHUS AIEKTPOJINTUYECKON TUCCOLMALMU KUCIIOT, IEJI0UEN U COJIEH, MOIHbIE U
COKpalIEHHbIE YPAaBHEHUs pEaKIMii MOHHOTO OOMEHa, YpaBHEHHUS pPEaKLMH, MOATBEPHKAAIOIINX
CYLIECTBOBAHHME F€HETUUYECKOM CBSI3U MEX/y BEILIECTBAMU PA3JINYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEICTBOM COCTABICHUS
3JIEKTPOHHOTO OajaHca 3TUX PEaKIIMA;

MIPOrHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHHUS, BOBMOKHOCTH MPOTEKAaHUS
XUMHAYECKHX MPEBPALICHUN B PAa3IMUHBIX YCIOBHSIX;

BBIUHCIIATh OTHOCUTENBHYIO MOJEKYJISIPHYIO U MOJSIPHYIO MAacChl BELIECTB, MAacCOBYIO OO
XUMHUYECKOT0 3JIEeMEHTa Mo (opMyse COEIUHEHMs, MAaCCOBYIO JIOJII0 BEIIECTBA B PacTBOPE,
IIPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOM PEAKIUY;

co0roaTh MpaBujia MOJb30BAHUS XUMHUYECKOW MOCYI0M M 1ab0opaTOpHBIM 00OpYy/IOBaHUEM, a
TaKXKe MpaBHUjia OOpAIIEHUsI C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIHMSMHM I10 BBIITOTHEHUIO
71a00PAaTOPHBIX XUMHUYECKUX OMNBITOB MO IMOJYYEHHUIO M COOMpPAHUIO ra3000pa3HbIX BEIIECTB
(aMMuaKa ¥ yrieKucioro rasa);

MPOBOAUTh PEAKIMH, MOJATBEPXKJIAIOLUINE KAueCTBEHHBIM COCTAaB PA3JIMYHBIX BEIECTB:
pacro3HaBaTh ONBITHBIM IMYTEM XJOPHI-, OpOMHI-, MOIUA-, KapOoHaT-, ¢ocdaT-, CHIUKAT-,
Cynb(at-, TMAPOKCHU]I-MOHBI, KATHOHBI AMMOHHS U HOHBI U3yYEHHBIX METAJUIOB, IPUCYTCTBYIOIINE
B BOJHBIX paCTBOpaX HEOPraHMUECKUX BEIIECTB;

IIPUMEHSITh OCHOBHBIE OIEPALMU MBICIUTEIbHON ACSITEIbHOCTH — aHAIU3 U CUHTE3, CPaBHEHUE,
0000111eHre, CUCTEMAaTH3AalllI0, BBISBICHUE MPUYNHHO-CICACTBEHHBIX CBS3EH — JJIS M3Y4EHUS



CBOMCTB BEHIECTB M XHWMHMUYECKHX PEaKIMi, €CTECTBEHHO-HAyYHbIE METOJbl IMO3HAHUS —
Ha0II0/IeHne, U3MEPEHNE, MOJICIIUPOBAHKE, IKCIIEPUMEHT (peaibHbId U MBICIICHHBII).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
Ne HaumeHnoBaHnue pa3ziesioB U TEM NPOrpaMMBbl KosmuectBo yacoB DnexTpoHHbIE (U(POBHIL)
i Beero| Kontponsuele | IlpakTuueckue obpazoBaTenbHbIC pECypChl
paboThI paboThI
Pa3nen 1. [lepBonauajibHble XUMHYeCKHE MIOHATHUS
1.1 | Xumus — BaxkHast 00JIACTh €CTECTBO3HAHUS M TIPAKTHIECKOM ) 2 bubnnorexa [IOK
NIEATENHLHOCTH YETIOBEKA https://m.edsoo.ru/7f41837c

1.2 |BemecTBa U XUMHUYECKHE PEAKITIH 15 1 bu6nmmorexa LIOK
https://m.edsoo.ru/7f41837c

Hroro mo pazneny 20

Paznen 2. BakHeliliue npeacTaBuTe I HEOPraHUYECKHUX BelleCTB

2.1 |Bo3ayx. Kucnopon. ITonsitue 06 okcunax 6 bubnuoreka [IOK
https://m.edsoo.ru/7f41837c

2.2 |Bomopon.IloHsTHE O KHCIOTAX M COMSX 8 1 bu6nmmoreka [IOK
https://m.edsoo.ru/7f41837c

2.3 |Boga. PactBopsl. [ToHsiTHE 00 OCHOBaHUSIX 5 1 1 bu6nmmorexa [IOK
https://m.edsoo.ru/7f41837c

2.4 |OCHOBHBIE KJIACCHI HEOPTAaHMUECKUX COSTUHEHUH 11 1 1 bu6muoreka [IOK
https://m.edsoo.ru/7f41837c

Hroro no pazneny 30

Pa3nen 3. [lepuoanyeckmnii 3axoH u [leprnoaguyeckas cucreMa XuMmu4ecKux 3jiemenToB Jl. . MennaeneeBa. CTpoeHue aToMOB. XHMHYECKAA CBSI3b.
OxHcIUTEIbHO-BOCCTAHOBHUTEIbHbIC PeaKIIUN

peaxIuu

3.1 |Ilepuonuueckuii 3akoH u [leproauueckas cucrema 7 bubmuorexa [LIOK
xummudecknx >nemeHToB /. M. MenneneeBa. CTpoeHue atoma https://m.edsoo.ru/7f41837c
3.2 | Xumuueckas cBs3b. OKHCIUTEIIFHO-BOCCTAHOBHTEIIHHBIC 8 1 but6mmoreka [JOK

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



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

No HaumeHnoBanue pas3ienoB v TeM NpOrpaMMbl KonnuectBo yacos DnexTpoHHbIe (LU(POBHIE)
n/n Beero| Kontposnbusie | IlpakTuueckue 06pa3oBaTebHEIE PECYPCEI
paboThI paboThI
Hroro no pazneny 15 bubmuoteka [IOK
https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubnnoreka [IOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 5
9 KJIACC
Ne HanmenoBanue pa3zenoB ¥ TEM POrpaMMBbl KonnyecTBo yacos DnexTpoHHbIE (IUPPOBHIE)
n/n Beero| KoHTponbHble IIpaxTHyeckue 00pazoBaTeIbHbIE PECYPChI
paboThI paboThI
Pa3nes 1. BemecTBO M XUMHYeCKHe peaKkUH
1.1 |IloBTOpeHue u yriayoiieHue 3HaHUM OCHOBHBIX Pa3/IeNioB 5 1 bubmuoreka [LIOK
Kypca 8 xiacca https://m.edsoo.ru/7f41a636
1.2 |OcHOBHbIE 3aKOHOMEPHOCTH XUMHUYECKHUX PeaKIuit 4 bubnnoreka [IOK
https://m.edsoo.ru/7f41a636
1.3 |DnexTponuTHYecKas TUCCOMHUANUSI. XUMHUISCKUE PEAKITUH B 8 1 1 bubnuoteka [IOK
pacTBopax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznen 2. HemeTanibl M MX COeTHHEHHS
2.1 |OOmas xapakTepuCTHKa XUMUIECKHUX 1eMeHTOB VIIA- 4 1 bu6mmoreka [IOK
rpymibl. ['ajgoreHs https://m.edsoo.ru/7f41a636
2.2 |OOmiast xapakTepHCTHKa XUMHYECKHIX 2JIeMEeHTOB VIA- 6 bu6mmoreka [IOK
rpymisl. Cepa u €€ coeAMHEeHUs https://m.edsoo.ru/7f41a636
2.3 |OOmas xapakTepuCTUKa XUMUYECKHUX 3JI€MEHTOB V A- 7 1 bubmuoteka [LIOK
rpymsl. A30T, pochop U UX coeTuHEHUS https://m.edsoo.ru/7f41a636
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Ne HanmeHnoBaHMe pa3esioB U TEM MPOTrPaMMBbI KosmgectBo yacoB DneKkTpoHHbIE (TUPPOBHIE)
n/m Beero| KourtponbHbie I[MpakTryeckue 06pa3oBaTeNbHEIE PECYPCEI
paboThI paboThI
2.4 |OO0mas XxapakKTepUCTUKAa XUMUYECKHUX dJIeMEeHTOB [V A- 8 1 2 bubmuoteka [IOK
IPYIIbL. YTIEpOI M KPEMHHIA U MX COCIUHCHHUS https://m.edsoo.ru/7f41a636
Hroro mo pazneny 25
Pa3nen 3. MeTa/uibl M UX CO€TUHEHUSA
3.1 |OO6mwue cBOICTBAa METAJUIOB 4 bubmmoreka [IOK
https://m.edsoo.ru/7f41a636
3.2 |Baxneime METaJIbl U UX COCAUHCHUS 16 1 2 bubnnorexa [JOK
https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pa3nen 4. Xumus u oKpy:Kawiias cpeaa
4.1 |BemecTBa 1 MaTepHalbl B )KU3HU YETIOBEKA 3 bu6nmmorexa [IOK
https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PeszepBHOE Bpems 3 bu6mmorexa [JOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
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