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HOACHUTEJIBHAA 3AIIMCKA

[IporpaMma 1O XMMHM Ha YpPOBHE OCHOBHOrO OOIIEro o00pa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOCHUS OCHOBHOM
o0pa3oBaTeIbHON MIPOrpaMMbl OCHOBHOTO 00111eT0 00pa30BaHuUs, MPECTaBICHHBIX
B ®I'OC OO0, a Takxke Ha oOcHOBe ¢eaepalbHON paboyeil mnporpaMmbl
BOCIIUTAHUS U C YUETOM KOHIICTIIUH MPENOJaBaAHUS YUEOHOTO MpeaMeTa « XUMHUS»
B 00pa3zoBarenbHbIX opranu3aiusax Poccuiickoit denepanuu.

[Iporpamma mo xuMuM Aa€T TpPEACTaBICHHUE O IIENsIX, OOIIeH cTpareruu
oOy4yeHHs, BOCHUTAHUS U PaA3BUTUS OOYYaIOIIMXCS CPEACTBAMH Y4eOHOIO
IpeaMeTa, yCTaHaBIUBAET o0s13aTeNIbHOE MPEAMETHOE coJiep>KaHue,
IpeaycCMaTpUBaeT pACIpENEICHHEe €ro Mo KilaccaM M CTPYKTYpUpOBaHUE IO
paznenaM W TeMaM MPOrpaMMbl O XHMHUHU, OINPENENseT KOJWYECTBEHHBIE H
KaueCTBEHHbIC XapaKTEPUCTUKU coJiep>KaHus, PEKOMEHIYEMYIO
MOCJIEA0BATEIBHOCTh  M3YYEHHS] XHUMUU C Y4YETOM  MEXKIPEAMETHBIX H
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOro mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarolmuxcs, ONpeAessieT BO3MOXXHOCTH TMpeaMera s
peanm3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOCHHS OCHOBHOW 0Opa30oBaTeIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs, a Takke TPEeOOBaHUM K
pe3yibTaraM o0y4YeHUs] XMMUU Ha YPOBHE II€JIeH U3yUeHUs peaMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATEIbHON JIE€ATEIbHOCTH OOYYarolerocss MO OCBOEHUIO
y4eOHOTO COJIepKaHUSI.

3HaHWE XWMHH CIYXXUT OCHOBOW 1Jsi (OpMUPOBAHUS MHUPOBO33PEHUS
0Oy4Jaromerocsi, ero MnpejCTaBiICHU 0 MaTepPUATLHOM EIUHCTBE MHpPA, BAKHYIO
poiib urparotT GopMHpPyEMbIE XHUMHEH MPEACTAaBICHHUS O B3aMMOINPEBPALICHUSX
SHEPIUM U 00 DSBOJIIOIMU BEIIECTB B MPHUPOJE, O MYTIX PEIICHUS TJI00ATbHBIX
npoOJjieM yCTOMYMBOIO Pa3BUTHSL 4YEJIOBEUECTBA — CHIPHEBOW, IHEPTreTHUECKOMH,
MUIIEBOM M KOJIOTUYECKON O€30MacHOCTH, MPOOIEM 3IpaBOOXPAHECHHUS.

N3yuenune xumuu:

CHOCOOCTBYET  peald3allii  BO3MOXKHOCTEM sl  camMOpa3BUTUA |
dhopmMupoBaHUsI KYJIBTYPbI IMYHOCTH, €€ 0011IeH U (yHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHPOBAHUE MBINIJICHUS W TBOPUYECKUX CIOCOOHOCTEMH
OOy4aromuxcsi, HABBIKOB WX CaMOCTOATEIbHOW  Y4eOHOW  JIeATEIhHOCTH,
HKCIIEPUMEHTAJIbHBIX M HCCIEIOBAaTEIIbCKUX YMEHUM, HEOOXOAMMBIX Kak B
MOBCEIHEBHOM JKU3HU, TaK U B TPOPECCUOHATILHON JACATEIBHOCTH;

3HAKOMUT CO CHENU(PUKOW HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IUIsiAa HA €UHCTBO MPUPOIBI U YEIIOBEKA, SABJISIETCS OTBETCTBEHHBIM
9TanoM B (POPMHUPOBAHUY €CTECTBEHHO--HAYYHOW TPAMOTHOCTH O0YJArOIITIXCS;

CIOCOOCTBYET (DOPMUPOBAHHUIO IIEHHOCTHOTO OTHONICHHS K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSM, K IPUPO/IE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B KOJIOTHYECKOE
oOpa3zoBaHue 00yUYarOIIUXCS.



JlanHbple HampaBlieHUs B OOYYEHHH XUMHH OOECIEYMBAIOTCS CHEU(pUKON
COJIep)KaHMs  y4yeOHOTO  MpeaMeTa, KOTOPBIH  SIBISETCS  Iearorm4ecKu
aJlanTUPOBAHHBIM OTpa)kKeHHEeM 0a30BOM HAYKH XMMHUU Ha ONpPENEIEHHOM dTane eé
pa3BUTHA.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111€eT0 00pa30BaHUsI OPUEHTUPOBAH Ha
OCBOEHUE OOYYalOIIUMUCS CUCTEMBI MEPBOHAYAIBHBIX MOHSITUNW XUMHUHU, OCHOB
HEOPraHUYECKOW XUMHM M HEKOTOPBIX OTICIBHBIX 3HAYUMBIX MOHATHUHI
OPraHUYeCKON XMMHUH.

CtpykTypa coiep)kaHUsl MPOrpaMMbl MO XUMHUU CPOPMHUpPOBaHA HA OCHOBE
CUCTEMHOr0 moaxoja k e€ uzyudeHuro. ColiepxkaHue CKIIAIbIBACTCS U3 CUCTEMBbI
MTOHATHN O XUMHUYECKOM 3JIEMEHTE M BEUIECTBE U CHCTEMBI ITOHITUN O XUMUYECKOU
peakiuu. O0e OSTU CHUCTEMBl CTPYKTYpPHO OpraHHW30BaHbl [0 TPHUHIUITY
MIOCJIEIOBATEILHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX IPEACTABICHUN
pa3HOI0 YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOT'O YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akoHa /[. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XUMHUM;

— YYEHHUSI O CTPOECHUH aTOMa U XUMHUYECKOU CBSI3H;

— TpeACTaBI€HUM 00 HIEKTPOJIMTUYECKOW JTUCCOIMAIMU BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE JMIIUPUYECKH
MOJTYYE€HHBIX U OCMBICJIICHHBIX (DaKTOB, Pa3BHUBAIOTCS MOCIEAOBATEIBLHO OT OJTHOTO
YPOBHSI K JPYrOMY, BBINOJHSAS (QYHKIMH OOBACHEHUS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI MU BO3MOYKHOCTEW MPAKTUYECKOrO MPUMEHEHHUS] U TMOIYy4YECHUS
M3y4aeMBbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XHMHUH CHOCOOCTBYET  (DOPMUPOBAHUIO
MPEJICTABJICHNUS O XMMHUUYECKOW COCTABIIAIOIICH HAYYHOM KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM IIPUPOAbI, LEHHOCTHOIO OTHOLICHUS K HAy4YHOMY 3HAHHUIO H
METOJIaM MO3HAaHUsA B Hayke. M3yueHWe XUMUU TPOUCXOAUT C MPUBJICYEHUEM
3HAHMM W3 paHee H3YUYEHHBIX Y4YeOHBIX MpeaMeToB: «OKpYKaloUid MUpPH,
«buomorus. 5—7 knaccb» u «@usuka. 7 Kimace».

[Ipy wu3yuyeHUM XUMHUU NOPOUCXOAUT (GOPMUPOBAHHUE 3HAHUU OCHOB
XUMHUYECKOM HAyKH Kak 00JIaCTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOM
JIESITEILHOCTH YEJIOBEKAa M KaK OJHOI0 M3 KOMIIOHEHTOB MHUPOBOM KYJBTYPHI.
3agadya ydyeOHOro mnpeaMera COCTOMT B (OPMUPOBAHUM CHUCTEMBl XHUMHUYECKHUX
3HAHUN — BaXHEUIIUX (PAKTOB, MOHATHUM, 3aKOHOB M TEOPETUUYECKUX TMOJIOKECHHUH,
JOCTYITHBIX 00OOIICHNIT MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAyKH, B
OpPUOOIIEHUM K HAy4YHBIM METOJaM T[O3HaHUS TP M3YyUYCHUU BEIIECTB U
XUMUYECKUX PEaKInii, B (GOPMUPOBAHUM M PA3BUTHU MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHUU B Y4YEOHO-IO3HABATENBHOW M y4eOHO-HCCIIEI0BATENbCKOM



JeSTeIbHOCTH, OCBOCHHM MpaBHJ 0€30IacHOro OOpalleHHs C BeleCTBaMH B
MOBCEHEBHOM JKU3HU.

[Ipy M3yyeHUM XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro oOpa30BaHMs BaKHOE
3HaYEHUE MPUOOPENH TaKHe 111, KaK:

— (GopMHUpOBaHWE WHTEIJICKTYaIbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUUYECTBY, CAMOCTOSITEIbBHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

— HaNpaBJICHHOCTh OOy4YeHUS] HA CHCTEMaTHYECKOE MPUOOIICHUE
OOy4JarmMXcs K CaMOCTOSATEIbHON IMO3HABATEIbHON NIEATETbHOCTH, HAyYHBIM
METO/IaM TMO3HaHUs, (GOPMHUPYIOIUM MOTHUBALUIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecreueHne yCaoBUid, CITIOCOOCTBYIOMIUX MTPUOOPETEHHIO 00yYarOIUMUCS
OTbITa Pa3HOOOpPA3HOW MAEATEIHHOCTH, MO3HAHWS W CAaMOIMO3HAHMS, KIFOUEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOIUX YHUBEPCAIbHOE 3HAUYEHUE IS
Pa3TUYHBIX BUOB ICITCILHOCTH;

— ((dopmupoBanue oOmeld (QYHKIIMOHAIBHOW H E€CTECTBEHHO-HAYYHOMH
rPaMOTHOCTH, B TOM 4YHCJE YMEHHUA OOBACHATH M OICHUBATH SIBJICHUSA
OKpY’KaloIlIero MUpa, WCIOJNb3ys 3HAHUA W OMBIT, MOJYYCHHBIE TMPU U3YYCHUU
XUMUHU, TPUMEHATh WX MPU PEIICHHH MPOOJEeM B TOBCEIHEBHOW JKU3HH H
TPYAOBOU JIEATENBHOCTH;

— ¢dopmupoBaHue y OOyYaOIIMXCA TyMaHUCTHYECKUX OTHOIICHHM,
MOHUMAHUS IICHHOCTH XUMWYECKUX 3HAHWH IS BBIPAOOTKH DKOJOTHYECKU
LEJeCO00pa3HOro TMOBEIEHUA B OBITY M TPYAOBOM JEITEIBHOCTH B IEJAX
COXPAHEHHUS CBOETO 3/I0POBbS U OKPYIKAIOLIEH TPUPOTHON CPELBI;

— pa3BUTHE MOTHBAlUM K OOYYEHHUIO, CIIOCOOHOCTEM K CAaMOKOHTPOJIIO U
CAMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS  OOINEYEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HpO(uUis U HANpaBIE€HHOCTU AajbHEHIIEro
oOyJeHHUSI.

OOmiee YMCIO YacoB, OTBEACHHBIX I HU3YYCHHUS XHMHHM Ha YPOBHE
OCHOBHOTO 0011er0 oOpa3zoBanus, cocrasisier 136 gacoB: B 8 kitacce — 68 yacos (2
gaca B HeJleno0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPKXAHUE OBYYEHUA

8 KITIACC

IlepBoHaYaIbHbIE XUMHYECKHE TOHATHUS

[Ipenmer xumuun. Ponb XUMUM B )KM3HU YEJIOBEKAa. XMMHS B CUCTEME HAYK.
Tena wm BemiecTtBa. Du3znueckue CBOMCTBA BEHIECTB. ATpPEraTHOE COCTOSIHHUE
BemiecTB. [loHsATHE O MeTOMax MO3HAHWS B XMUMHUH. UHCTHIE BEIIECTBA U CMECH.
CnocoOnI pazeneHus: cMeceil.

ATOMBI U MOJIEKYJIbl. XHUMHUYECKHE dJEeMEHThl. CHUMBOJBI XUMHYECKUX
aneMeHTOB. [IpocThie U ClI0XKHBIE BelllecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢opmyna. BajgeHTHOCTP aTOMOB XUMHUYECKHUX JIJIEMEHTOB.
3akOoH TMOCTOSIHCTBAa cocTaBa BemnlecTB. (OTHOCHTENbHAasi aTOMHas Macca.
OTHOcUTENnbHAST MOJIEKYJIsIpHas Macca. MaccoBasi 40JiI XUMHYECKOTO 3JIEMEHTa B
COEJINHEHHH.

KomnuecTBo BemectBa. Moisib. MonsipHas Macca. B3auMocCBsI3bp KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €IWUHUI] BemecTBa. Pacuértel mo dopmynam
XUMHUYECKUX COCTUHECHUMU.

@u3NYEeCKUe U XMMHUUYECKUE SBICHUSA. XUMHUUECKas peakuus U €€ MpU3HAKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XHUMHYecKUe ypaBHeHUs. Kiaccudukanus
XUMUYECKUX PEAKIUH (COeTUHEHNS, Pa3I0KEHUS, 3aMEIICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMUYECKOH IMOCY/I0H, MpaBUiaMu padoOTHl B 1abOpaTopuu u
npuéMamMu ooOpaileHus: ¢ J1abopaToOpHbIM 000PYAOBaHUEM, U3YUEHUE U OIMUCAHUE
(¢u3MYeCKNX CBOWCTB OOpa3llOB HEOPraHMYECKUX BEIIECTB, HAOJIOJECHUE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JbJa, pacTUpaHUE caxapa B CTYIKE,
KUIIEHUE U KOHJEHCAIMS BOJbI) U XUMUYECKUX (TOPEHUE CBEYM, MPOKATUBAHHE
MEJTHOM MPOBOJIOKU, B3aUMOJICHCTBHUE MeJla ¢ KUCIOTON) sIBJICHUHN, HaOII0ICHUE U
OMMCAaHWE NPU3HAKOB MPOTEKAHUS XUMHUECKHX peakiuil (pas3iioxkeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KUCIOTHI C XJOPUJIOM Oapusi, pa3ioKeHUE THAPOKCHUAA
menu (I1) mpu HarpeBanuu, B3auMOJIeHCTBUE Kele3a ¢ pacTBopoM conu meau (1),
U3Yy4YeHHUE CIOCOOOB pa3JeieHus] CMeCcel: ¢ MOMOIIbI0 MarHuta, (GUILTPOBAHUE,
BbINIApUBaHUE, AUCTUILISALUS, XpoMaTorpadus, MpoBeIeHNe OYUCTKU MOBAPEHHOM
CoJii, HaOJIOJIGCHHWE W  OMNHCAaHUE  PE3yJbTAaTOB  IPOBEJCHUS  OIBITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MAaCChl, CO3/IaHUE MOJAEIEH MOJIEKYJ
(IIapOCTEPIKHEBBIX ).

Baxueime npeacTaBuTe/ M HEOPraHUYECKUX BelleCTB

Bo3nyx — cmech razoB. CocrtaB Bo3znyxa. Kucimopoa — aneMeHT U mpocroe
BemecTBO. HaxoknmeHuwe kucimopoma B Tpupoje, (DU3UUECKUE W XUMUUYECKUC
cBoiictBa (peakuuu ropenus). Oxcupbl. [lpumenenue kucnopona. CrocoOsbl



MOJIYYeHHUS] KUCTopoAa B JIA0OpPaTOpUHM M MPOMBINUIEHHOCTH. KpyroBopot
KHciopoza B mpupoe. O30H — aIOTponHas MOAU(PUKALIMS KUCIOPO/Ia.

TennoBoli 3 (ekT XUMHUECKOW peakluuHu, TEPMOXMMUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE pEaKIUU. TOIUIMBO: yrojib M METaH. 3arpsi3HEHUE
BO3/lyXa, YCWJICHUE TapHUKOBOTO 3 (PekTa, pa3pylieHrne 030HOBOTO CJIOS.

Bomopon — nsneMeHT um mpocroe BemecTBo. Haxoxaenwe Boaopoaa B
npupojie, GuU3MYeCKMe UM XHUMHYECKUE CBOMCTBA, NPUMEHEHHE, CIIOCOOBI
nosyuyeHust. Kucnotsl u comnu.

MounsipHblii 00b€M ra3oB. Pac4€Tsl 10 XUMUYECKUM YPABHEHUSIM.

dusnyeckue cBoucTBa BOAbl. Boma kak pacrtBopurens.  PacTBOpEIL
HacpllieHHbIE M HEHACBIIIEHHbIE PAacTBOPBL. PacTBOPUMOCTH BEHIECTB B BOJE.
MaccoBasi 1071 BelllecTBa B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJIbl. OCHOBaHMSI.
Ponp pacTBOpoB B NpUpOZE U B KU3HH 4esioBeKa. KpyroBopot BOAbl B MPUPOJE.
3arpsA3HeHne NPUPOAHBIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJI.

Knaccudukanus neopranundeckux coenuHeHui. Oxcunbl. Knaccudukamms
OKCUJIOB:  coneoOpa3ytonue (OCHOBHBIC, KHCIOTHBIC, aMQpOTEpHBIE) U
HecosieoOpazyromue. Homenkmarypa oxcugoB. Dusmdeckne U XUMUYECKUE
CBOMCTBa OKCUIOB. [lonyueHne oKCuaoB.

OcHoBanus. Knaccudukauuss ocHOBaHMI: IMIENOYM U HEPACTBOPUMBIE
ocHoBaHud. HoMeHknatypa ocHoBaHWil. PU3MYECKHE U XMUMHUYECKHE CBOWCTBA
ocHoBaHuU. [ToyueHrne oCHOBaHUM.

Kucnotel. Knaccudukarnus kucnor. Homenkmarypa kucinor. @usndeckue u
XUMHYECKUE CBOMCTBA KHUCHOT. Psan aktuBHoct mertamnoB H. H. bekerosa.
[TonyueHne KUCIOT.

Comu. Homenkiiarypa conei. @U3nyecKkue 1 XMMHUYECKHE CBOMCTBA COJICH.
[lonyuenue conen.

['eHeTnyeckas CBI3b MEXKAY KIaCCAMU HEOPraHUYECKUX COCTUHECHUI.

Xumuueckuui IKcnepumenm:

Ka4€CTBEHHOE ONPECICHUE COAECPKaHUSI KUCIOPOJa B BO3yX€E, MOIYUYCHHE,
coOupaHue, pacro3HaBaHWE M U3YYEHHE CBOMCTB KHUCJIOpPOAA, HaOI0IeHNE
B3aUMOJICHCTBUSl BEIIECTB C KHUCIOPOAOM M YCIOBHS BO3HUKHOBEHUS W
MpeKpalieHus TopeHus (moxapa), O3HaKOMJIeHHe ¢ oOpasllaMu OKCHAOB U
OMHMCaHWE HUX CBOWCTB, MOJy4eHHE, COOMpAaHHE, pACIMO3HABAHUE U HU3YUCHHUE
CBOMCTB BOJIOpoJia (ropeHue), B3auMojieicTBue Bojoposa ¢ okcuaoM meau (II)
(BO3MOXXHO HCITOJIb30BAaHUE BUCOMATEPHUATIOB), HAOMIOIeHNEe 00pa3lloB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIIEIOBAaHUE OCOOEHHOCTEH PACTBOPEHHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOU
MacCcOBOW A0JIEd pacTBOPEHHOTO BEIIECTBA, B3AMMOJCHCTBUE BOABI C METAILIAMU
(HaTpueM ©  KaiublueM) (BO3MOXXHO HCIIOJIb30BaHUE BHUAECOMATEPHUAIIOB),



UCCIIEJOBaHUE O00pa3lloB HEOPraHMYECKHUX BEIIECTB pa3IUYHBIX KJIACCOB,
HAOJI0ICHUE U3MEHEHUSI OKPACKM MHAMKATOPOB B PACTBOpaxX KHUCIOT U HIEIIOYEH,
uzydyeHue B3zaumojencTBus okcuga meau (II) ¢ pactBopom cepHOl KHCHOTHI,
KUCJIIOT C METaUlaM{, DPEAKIUN HEUTPAIU3alMH, IOJy4EeHHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHE OJHOI0 METAaJlla IPYyTMM W3 PacTBOpa COJM, peLICHHE
DKCIIEPUMEHTAIIBHBIX 3a/a4d 10 TeMme «BaxHeumme kiaccbl HEOPraHUYECKUX
COCIUHCHUIN.

IHepuoanuyeckuit 3axkoH u Ilepuoamyeckass cucreMa XHUMHYECKHX
iemenToB JI. W. MenaesneeBa. CrpoeHune aroMoB. XHMHYECKas CBf3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbHbIC PEAKLIHU

[lepBble TOMBITKM KIAacCU(DUKAIIMKM XUMUYECKUX dJeMeHToB. [loHsiTue o
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M IIEIO0YHO3EMEIbHbIE METaJUIbl,
raJIoreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT aM(OTEepHbIE OKCUIBI
Y TUAPOKCHUBI.

Ilepunonnueckuit 3akoH. [leproanueckas cucteMa XUMHUYECKUX JIEMEHTOB /.
N.  MenneneeBa.  Koporkonepuonnas W JJIMHHONEpHOAHAs  (POpPMBI
[Tepronnueckoil cucrembl xuMmudeckux aneMeHToB [. MI. Menaeneesa. Ilepuobl
u rpynnbl. OU3NYECKUN CMBICI MOPAJKOBONO HOMEpPA, HOMEPOB MEpUOAA M
IPYIIIBI DJIEMEHTA.

Crtpoenue atomoB. CocTaB aTOMHBIX sifiep. M3otomnbl. DnekTponbl. CTpoeHue
ANIEKTPOHHBIX ~ 000JI0YeK aToMOB TMepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
ITepuognueckonr cucremnl Jl. M. MenpeneeBa. XapaKTEpUCTUKA XHUMHUYECKOTO
3JEMEHTA 10 ero nosoxeHuro B [lepuoanueckoit cucreme /1. . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHUS paJuyca aTOMOB XHWMHUYECKHX 3JEMEHTOB,
METAJUINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IIEpUOAaM.

3nauenue [lepuoanueckoro 3akoHa u [lepuonnueckoil cHCTEMbl XUMUYECKHUX
DJIEMEHTOB Ui pa3BUTUs Hayku M npaktuku. [[. M. MenneneeB — yd€HbIl U
IpaXJaHUH.

Xumuueckass cBs3b. KoBaneHTHass (ToJjisipHass M HEMOJIApHAs) CBS3b.
DIEKTPOOTPULATEIBHOCTh XUMUYECKHX JJIEMEHTOB. MIOHHAs CBS3b.

Crenenp  okucneHus.  OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIE — PEAKLUU.
[Iponiecchl OKMCIEHUS U BOCCTAHOBIICHHS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepuMenm:

u3y4yeHue oO0pas3lioB BEIIECTB METAJUIOB M HEMETAJJIOB, B3aUMOJEHCTBUE
IMAPOKCHIA LMHKA C PAacTBOPAMH KHUCJIOT M UIEJNOYEH, INPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIINX — NPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  pEaKIUi
(ropeHue, peakiyu pa3aoKeHUs, COeAUHEHNUS).

Mesicnpeomemmnuie cea3zu



Peanuzanusi MeXNpeaMETHBIX CBS3€H MpPU M3YYCHUM XUMUU B 8 KIacce
OCYIIECTBIISIETCS. 4epe3 MCIOJIb30BaHUE KaK OOIIMX eCTeCTBEHHO--HAyUYHBIX
MOHATHUH, TaK W TOHATUH, ABJSIOMIUXCS CUCTEMHBIMU IS OTACIBHBIX IPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO0mIue ecTeCTBEHHO--HAyUHbIE MOHATHS: HayYHBIN (hakT, TUIOTE3a, TEOpHs,
3aKOH, aHalu3, CHUHTE3, Kilaccu(ukanus, TMepUuoAUIHOCTh, HAOII0ICHHE,
AKCHEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.

®duzuka: Marepusi, aToMm, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH],
W30TOIIbI, PAJAMOAKTUBHOCTh, MOJIEKYJA, JICKTPUUYECKUI 3apsji, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSHUE BEIIECTBA, ra3, (M3NYECKUE BEIMYUHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IUTaHEThI, 3BE311bI, COHIIE.

buomnorus: poTocunTes, AbIXanue, ouochepa.

['eorpadus: armocepa, ruapochepa, MuHEpandbl, TOPHBIE TOPOJIBHI,
M0JIE3HBIE HCKOIAeMbl€, TOILIUBO, BOJHBIE PECYPCHI.

9 KUIACC

BenrecTBO U XMHU4YecKasi peakuus

[lepnognueckuii 3axoH. [leprognyeckas cucreMa XUMAYECKUX JIEMEHTOB /.
N. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HU3MEHEHUHU CBOMCTB
XUMUYECKUX DJIEMEHTOB TMEPBbIX TPEX TMEpPUOAOB, Kalusl, KaIbIHUI U UX
COCIMHEHU B COOTBETCTBUM C TIOJIOKEHUEM »dyeMeHToB B Ilepmoanueckoit
CHUCTEME U CTPOSHHUEM UX aTOMOB.

CrtpoeHre BemecTBa: BHUABI XWMHYECKOW CBS3U. THIBI KPUCTALTUYCCKUX
pEmIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIMA KPUCTALTUYECKON PEIIETKH U
BU/JIa XUMUYECKOU CBSI3H.

Knaccudukanys u HOMEHKJIATypa HEOPraHMYECKUX BEIHIECTB. XUMUUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Ppa3JIMUYHBIM KJlacCaM HEOPraHUYECKHUX
COEIMHEHUI, TEHETUYECKAas CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukanus XuMAYECKUX peaklMii MO pa3InYHbIM MpU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B pEaKIMU BEHIECTB, MO TEIIoBOMYy 3ddexTy, mo
U3MEHEHUIO CTENEeHEH OKHUCIICHUS XUMHUYECKUX SJIEMEHTOB, M0 O0OpaTUMOCTH, MO
Y4acTHIO KaTaju3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKIMH, TEPMOXUMHUUYECKUE
YpaBHEHUS.

[Tonsitue 0 CKOpOCTHM XUMHUYECKOW peakiuu. [loHsTue 00 0OpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakuusix. [IoHsTHEe 0 rOMOTeHHBIX U TeTepPOreHHBIX
peakuusax. [londarue o karanmse. [loHsTHE 0 XMMUYECKOM paBHOBecuU. DakTOpBHI,
BIIMSAIONIME HAa CKOPOCTh XMMHUYECKOW pEaKIUU U TMOJOKEHUE XHUMHYECKOIO
paBHOBECHS.

OKHCITUTETPHO-BOCCTAHOBUTEILHBIE — PEAKIHMK,  JJICKTPOHHBIA  OanaHc
OKHUCJIUTEIIbHO-BOCCTAaHOBUTENbHOW  peaknuu.  CocTaBieHHe  ypaBHEHUH



OKHCIIUTEIIbHO--BOCCTAHOBUTEIIBHBIX ~ PEAKLMM €  HUCIOJIb30BaHUEM  MeETOJa
AJIEKTPOHHOTO OaliaHca.

Teopus dNEKTPONUTUIECKON TUCCOLMALMN. DIEKTPOJIUTHI U HEAIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M IHUCCOLMAIMU BEIIECTB C PA3JIMYHBIMH BUJAMHU
XuMu4eckon cBsi3u. CteneHp Auccounanuu. CHUIIbHBIE U CIA0bIE 3JIEKTPOJIHTHI.

Peakiiun noHHOro oOMeHa. Y caoBUs MPOTEKAHUS PEaKUUid HOHHOIO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE MOHHBIE YpaBHEHUs peakuui. CBOMCTBA KHUCIOT,
OCHOBAaHMM W COJEH B CBETE€ MPEICTABICHUNA 00 OSIEKTPOIUTHUYECKON
nucconnanyu. KauecTBeHHbIE peakinv Ha HOHBL. [IoHsATHE O THIpPOIN3E COJIEH.

Xumuueckuii IKCcnepumenm:

O3HAKOMJIEHHME C MOJEISAMH KPHUCTAJUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIECTB — METAJIOB U HEMEeTaioB (rpagura M ajnMasa), CIOXKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW peakuuu
OT BO3JICUCTBUS PANIMYHBIX (PAKTOPOB, HCCIECAOBAHHE DBIEKTPONPOBOIHOCTU
pacTBOpPOB BEWIECTB, IpolLEecca AUCCOLMALMM KHCIOT, LIEJI0Yer U ColeH
(BO3MOXXHO  MCIOJIb30BaHUE  BHJIEO MAaTE€pUalOB), IMPOBEJCHUE  OIIBITOB,
WUTIOCTPUPYIOIIMX ~ MPU3HAKU  IPOTEKaHMS  peakUuid  HMOHHOro  oOMeHa
(oOpa3oBanue ocajaka, BblAENEHHWE ra3za, o0Opa3oBaHHE BOJIbI), OIIBITOB,
WUIKOCTPUPYIOIIUX ~ IPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX  PEAKIUI
(ropeHue, peakl pas3IokKEHUs, COCIUHEHHs), PACIO3HABAHNE HEOPIaHMYECKUX
BEIIECTB C IIOMOLIBIO KAUYECTBEHHBIX pEaKUMW HA HOHBI, PEIICHUE
AKCHEPUMEHTAIBHBIX 3a]1a4.

HeMmeTaJiibl U MX COeTUHEHU S

OOmast xapaktepuctuka rajoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHue U (U3HUECKUe CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHYECKHE CBOWCTBA Ha MpUMEpEe  XJopa
(B3aMMOJEHCTBUE C METaUlaM{, HEMeTalllaMH, Wieso4amMu). XJIOPOBOAOPO/I.
ConsiHasi KUCIOTa, XMMUYECKHE CBOMCTBA, MOJy4YeHHUE, MpUMEHeHHe. JleiicTBue
XJIOpa ¥ XJIOPOBOAOpPOJA Ha OPraHM3M 4YelOBeKa. BakHeume XJIOpUAbl U HX
Hax0XJICHUE B MIPUPOJIE.

O6mas xapaktepuctuka s1emMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapakTepHble cTeneHu okucieHus. CtpoeHune u ¢u3NYEeCKue CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHbIE MOAU(UKAUU KUCIOPOIa
U cepbl. XUMUYeckue cBoiicTBa cepbl. CepoBOAOPO, CTpoeHHUe, (U3NYECKue U
XUMHUYECKHE CBOMCTBA. OKCHIBI Cepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnast kucioTa, (QU3MYECKHME M XUMUYECKHE CBOWCTBa (00mMe Kak
MPEeACTaBUTENA Kjacca KHUCIOT U crnenuduyeckue). XHUMHUYECKUE pEeaKluH,
JeXallue B OCHOBE MPOMBILUIEHHOTO CHoco0a IOJIyYEeHUs CEPHOW KHUCIOTHI.
[Ipumenenue cepHoil KUCIOTHI. CONM CEPHOM KUCTOThI, KAYECTBEHHAS PEaKIs Ha



cynb(dar-uon. HaxoxxneHue cepbl U €€ COCAMHEHHN B TpHUpojae. XUMHUYECKOE
3arpsi3HEHUE OKPYKAIOIIeH cpeabl COCIUHEHUSIMHU cepbl (KUCIOTHBIE OXK[IH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeA0TBPAICHUS.

OO6mast xapakrepuctuka 3J1eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEPHbIE CTENEHU OKUCICHHS. A30T, paCOIpOCTPAaHEHUE B MPUPOJE,
dbusnyeckue U xumMnueckue cBoiictsa. KpyroBopor a3ora B npupojie. AMMHAK, €ro
bu3nUecKrue 1 XUMUYECKHUE CBOMCTBA, OJy4eHHe U puMeHeHue. Coau aMMOHUS,
uX QU3NYECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHre. KauecTBeHHast peakius Ha
MOHBI aMMOHUsS. A30THasl KUCJOTa, €€ MOoJydyeHHe, (PU3nuecKkue U XUMHUYECKUE
cBoiicTBa (0OmMe Kak TMPEACTABUTENs KiIacca KHUCIOT W CHernu(UIecKue).
Hcnonp30oBaHWEe HUTPATOB U COJIEM aMMOHHMSI B KauyeCTBE MHHEPaIbHBIX
yao0pennil. XuMu4yeckoe 3arps3HeHUE OKPYKaIOIIeH cpelibl COeAMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXIW, 3arps3HEHHUE BO31yXa, IMOYBBI U BOJ0EMOB). Docdop,
ajuioTponHeie Moaudukanuu ¢docdopa, PuU3MUECKUE W XUMUYECKHE CBOMCTBA.
Oxcup docdopa (V) u bochopHas kuciaoTa, pU3NICCKHE K XUMUICCKHE CBONCTBA,
nostyyenue. Mcnonas3oBanue GocdaToB B Ka4eCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapaktepuctuka d1emMeHTOB [VA-rpymnmbl. OcOOEHHOCTH CTpOEHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCIECHUSA.  YTIIIEpOJd,  AJUIOTPOIIHbIC
MOAU(UKALIMK, PACIPOCTpaHEHUE B TMPUPOJE, (PUINUECKHE H XHUMHUYECKHE
cBoiicTBa. Ancop6uus. KpyrosopotT yriaepoaa B npupone. OKCubl yriepoaa, ux
dbuznyeckue M XUMHUYECKHUE CBOMCTBA, JCHCTBHE Ha JKUBBIE OpPraHU3MBI,
MOJIyYCHUE W MPUMEHEHHE. DKOJIOTHYECKHE MPOOJIEMBI, CBS3aHHBIC C OKCHIOM
yraepoga (IV), rumoreza rino0adbHOTO TOTEIUICHUS KJIMMAaTa, MMapHUKOBBIN
abdexT. YronbHas kucinoTa v €€ coiu, X (PU3nyecKkue U XMMUYECKHUE CBOWCTBA,
MoJlyueHue U TmpuMeHeHue. KauecTBeHHass peakius Ha KapOOHAT-UOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIUICHHOCTH U CEIIbCKOM
XO35IUCTBE.

[lepBoHaUanbHbBIE MOHATUS 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHUSX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJIeH, 3TaHOJ, TJIUIEPHUH, YKCYCHAasl KUCIIO0TA).
[IpupogHple HMCTOYHUKH YIVIEBOJOPOAOB (Yrojib, MPUPOJHBIM ra3, HE(PTh),
NPOAYKThl MX mepepaboTku (OEH3WH), UX POJb B OBITY M MPOMBILIIEHHOCTH.
[TonsiTHE 0 OMOJIOTMYECKN BaXKHBIX BEIECTBAX: KUPaX, OCNKaX, YIJIeBOIaX — U UX
poJii B OKM3HM 4YEJOBEKa. MarepuaibHOE €IMHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COCAUHEHUM.

KpemHunii, ero ¢usnueckue W XUMUYECKHE CBOWCTBA, IMOJIyYEHUE U
npuMenenue. CoenuHeHuss KpeMHusi B mpupone. OOmiue mnpeacraBieHus 00
okcusie kpemausi (IV) u kpemuueBoi kucnore. CHIMKAThl, UX HCIOJIb30BAaHUE B
ObITYy, B MPOMBIIUICHHOCTH. BaxHeline CTpOUTEIbHbIE MaTepualbl: KepaMuKa,



CTEKJIO, IIEMEHT, OeTOH, kene300eToH. [Ipobiempl 6€30macHOTO HMCIOJIB30BAHUS
CTPOUTEINIbHBIX MAaTEPUAJIOB B IOBCEHEBHOM KU3HHU.

Xumuueckuii Ikcnepumenm:

M3yueHHE 00pa3l0B HEOPTAaHMYECKHUX BEILECTB, CBOMCTB COJITHOM KHUCIIOTHI,
MIPOBEICHNE KAYECTBEHHBIX PEAKIUN Ha XJIOPUA-UOHBI M HAOIIO/IEHNE TTPU3HAKOB
WX TIPOTEKAHMs, OIBIThI, OTpaKarolKre (U3NMUECKHE U XHUMHUYECKHE CBOMCTBA
raJIOTEHOB M HMX COEJIMHEHHH (BO3MOXHO MCIOJB30BAHHE BUIECOMATEPUAIIOB),
O3HAaKOMJIEHME C o0Opa3naMu XJOPUIOB (TajJOT€HHUIOB), O3HAKOMJICHUE C
oOpasmamMmu  ceppl W €€  COCIUHEHUSMU  (BO3MOXKHO  MCIOJIb30BAHUE
BUJICOMATEpHAIOB), HAOIIOJACHHUE TMpoliecca OOYTIIMBaHUS caxapa MoJ AeHCTBHEM
KOHICHTPUPOBAHHOW CEpPHOM  KHUCJIOTBHI, W3YYEHHE XHUMHUYECKHX CBOWCTB
pa30aBiI€HHOMN CEPHOM KUCIIOTHI, POBEICHNE KAYECTBEHHOM peakiuu Ha Cyab(hat-
MOH W HAOJIOJIeHHE MpHU3HaKa e€ MPOTEKaHMs, O3HAKOMIICHHE C (PU3NYECKUMHU
cBoiicTBaMu a3ora, (Gochopa M HX COEAMHEHUH (BO3MOXXHO HCIIOIb30BaHUE
BUJIEOMATEPHUATIOB), 00pa3aMu a30THBIX U (POCPOPHBIX yIOOPECHHM, TOITyICHHE,
coOuMpaHue, pacro3HaBaHWE€ M HW3Y4YEHUE CBOWCTB aMMHaka, IIPOBEJICHUE
KaueCTBEHHBIX pEakKIuii Ha MOH aMMOHHS U (ocdaT-uoH U U3ydYeHHUE MPU3HAKOB
UX IPOTEKAHHUsI, B3AUMOACHCTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIIOTHI C MEZBIO
(BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPHUAIIOB), U3yUYEHUE Mojenein
KPUCTAUIMUECKUX PEImETOK anmasa, Trpadwura, (ymiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJICOPOIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM W
YCTPOMCTBOM TPOTHBOrasa, MojiydeHHe, cOOMpaHue, pacro3HaBaHWE U U3YyUYCHHE
CBOICTB YIJIEKMCIIOTO ra3a, MPOBEJICHHE KaueCTBEHHBIX peakivil Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3YyYCHHE NPU3HAKOB HX MPOTEKaHUs, O3HAKOMJICHHUE C
MNPOAYKIIMEN CUJIMKATHOM MPOMBIIUJIEHHOCTH, PEIIEHUE HKCHEPUMEHTAIbHbBIX
3a7a4 no TeMe «BakHelnme HeMeTaJuIbl 1 UX COCIUHCHUS.

MeTaJsibl 1 UX COCTUHEHUS

OO61mast xapakTepuCTUKa XMMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nosioxkeHus B llepuommueckon cucreme xumuyeckux osiemeHtos [ .
MenpeneeBa u ctpoeHusi aToMoB. CTpoeHHe MeTaioB. MeTtainieckas CBs3b U
METAJUIMYECKasT ~ KpPUCTAUIMYECKass  pemeTka.  DIEKTPOXUMHUYECKUUA  psif
HaMpspKeHUH MeTaiuioB. Pu3nyeckre U XMMHUYECKHe CBOMCTBa MeTauioB. O01iue
CIOoCcOOBI TONy4YeHUs: MeTauioB. [loHsATHE O KOpPpO3UM METauIOB, OCHOBHbBIC
CrocoObl 3amUThl UX OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHNE B ObITY U MPOMBIIIIICHHOCTH.

[[lenouynbie MeTamibl: monoxeHue B llepuoanueckoil cucteMe XUMHUUYECKUX
sanementoB JI. 1. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXKJICHUE B MPHUPOJE.
duzryeckre U XMMUYECKHE CBOMCTBA (Ha mpumMepe HaTpus U Kanus). OKCUabl u



TUJIPOKCUZIBI HaTpusi W Kanus. [IpuMeHeHue MIETOYHBIX METALUIOB H X
COCIMHEHUM.

[[lenouyno3eMenbHble METaJUIbl MAarHMid MW KaJblMH: IIOJIOKECHHE B
[Tepuognueckout cucreMe xumuueckux 3neMeHToB [[. 1. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJAEHHUE B Npupojie. PU3nuecKkne 1 XMMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxueilve coeqMHEHUS KalblUs (OKCHH, TUIPOKCUI, COJIH).
JKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.

AmnoMuHUN: TTosioxkeHue B [lepuognyeckoi cucTeMe XUMHUECKUX JIEMEHTOB
. . MenaeneeBa, CTpOEHHE atoma, HaXOXICHUE B Ipupojie. Pusnyueckue u
XUMUYECKUE CBOMCTBA aTFOMUHUSA. AM(OTEpHBIE CBOMCTBAa OKCHJIA M TUIIPOKCH]IA
ATIOMUHMSL.

Keneso: monoxenue B [leprpoanyueckoil cucreMe XUMHUYECKUX 3JIEMEHTOB /.
N. MengeneeBa, CTpOCHHME aroMa, HaxoxiaeHue B mpupoge. dusznueckue u
XUMUYECKUe CBOMCTRA kene3a. OKCUIbI, THIPOKCcH bl U conu xkenesa (II) u xxenesa
(I1T), nx cocraB, CBOMCTBA U MOJYyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE ¢ oOpa3llaMd METANIOB M CIUIABOB, WX (PU3HYCCKUMH
CBOMCTBaMH, M3y4Y€HHE  PE3yJbTaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJIB30BaHUE BHUJIEOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS OKCHJIA
KaJIbIIUS W HATpusi C BOJOH (BO3MOXKHO HCIIOJB30BAaHUE BHUACOMATEPHAIIOR),
HCCIIEIOBAHUE CBOMCTB XKECTKOW BOJBI, MpOIIECCa TOPEHUS KeJe3a B KUCIOPOAE
(BOBMOXHO  MCIIOJIB30BAHME  BHUJIEOMATEpPHANIOB), IIPHU3HAKOB  IPOTEKAHUS
KaYECTBEHHBIX PEAKIU HA MOHBI: MarHusl, Kajlblys, AJIIOMUHMSA, [IHHKA, JKEJIe3a
(IT) u xene3za (II), meau (I1), HaOmrOAEHNE U OMUCAHKE MPOIECCOB OKpAIIMBAHUS
IJJaMEHH HWOHAaMU HaTpusl, Kaius W Kajdblusd (BO3MOXXHO HCIIOJb30BAaHUE
BHUJICOMATEPUAIIOB), UCCIICIOBaHUE aM(POTEPHBIX CBOMCTB THMAPOKCHAA ATFOMUHUS
Y TUJIPOKCHUJA [IMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3aJ1a4 Mo TeMe «BaxkHeniume
METaJIJIbl U KX COCTUHEHUSD).

XHMMHUA M OKpY KAKOLIasi cpeaa

BemectBa m Marepuanbl B MOBCEAHEBHOM >XM3HU 4YesloBeka. be3omacHoe
HCIIOJIB30BaHUE BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momolis npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSAX.

XUMHUUYECKOE 3arpsi3HEHHE OKpYy Kawollel cpeanl (mpeaeibHas AOMyCcTHMast
KOHIIeHTpalus BemecTs, ganee — [1/IK). Ponb xuMum B pemieHrn 3K0JI0THYECKUX
npooIIeM.

Xumuueckuiui IKcnepumenm:

M3ydyeHue oOpas3lloB MaTepuaioB (CTEKJIO, CIUIaBbl METAJIOB, MOJIUMEPHbBIC
MaTrepuabl).

Mesricnpeomemnule ceasu



Peanuzanus MexnpeIMeTHBIX CBsI3€d NpU HU3YYEeHUM XUMHM B 9 Kiacce
OCYIIECTBIISIETCSI 4epe3 HWCIOJIb30BaHWE KakK OOIIMX eCTeCTBEHHO-HAYYHBIX
MOHATHMN, TaK U TIOHATUH, SBJSIONINXCS CUCTEMHBIMU JI OTIEIBHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO IIHKJIA.

OOmue ecTeCTBEHHO-HAyYHbIE TOHATHSA: HAy4YHBIA (akT, THUIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIacCu(pUKalusg, NEPUOAUYHOCTb, HAOIIOICHUE,
HKCIEPUMEHT, MOJEIUPOBAHUE, HU3MEpPEHHE, MOJElb, SBJIECHUE, NapHUKOBBIHI
s pekT, TeXHOIOTHS, MAaTEPHUAIIHI.

®dwusuka: Marepusi, aToM, OJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIUJ,
U30TOIbI, PAJMOAKTUBHOCTh, MOJIEKYJA, SJICKTPUUYECKUN 3apsj, MPOBOJHUKH,
HOJYIPOBOJHUKH, JUDJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, Tel0, OO0BEM,
arperaTHoOe COCTOSIHUE BEILECTBa, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAIITNYECKast
pemérka, CriaBbl, (U3MUECKUE BEIMYUHBI, €IWHULBI W3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJTAHETHI, 3BE311b1, CONHIIE.

buonorusi: dorocunTes, npixanue, Ouocdepa, S3KOCUCTEMA, MUHEpAIbHbIE
yI00peHus, MUKPOAJIEMEHTBI, MAKPO3JIEMEHTHI, TUTATEIbHBIC BEIIECTBRA.

['eorpadus: armocdepa, rugpochepa, MHUHEpadbl, TOPHBIE MOPOJBI,
H0JIe3HbIE HCKOIIaeMble, TOTLTUBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHMA IIPOI'PAMMBI 11O
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUSA

JINYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pPE3yNbTaThl OCBOEHUS MPOTPAMMBI OCHOBHOTO  OOIIEro
o0pa3oBaHUs JOCTUTAIOTCS B XOJ¢ OOydeHHs XUMHUHM B €IMHCTBE y4eOHOU u
BOCIIUTATEJILHOUN JIEATEIbHOCTH B COOTBETCTBUU C TPAUIIMOHHBIMU POCCUUCKUMHU
COIIMOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, TPUHSITHIMU B
oOIIeCTBE MpaBWJIaMU M HOPMaMH TIOBEICHHMSI U CIIOCOOCTBYIOT TIpolieccaM
CaMOIIO3HAHUS, CAMOPA3BUTHUSA U COLUATIA3AIMNA 00yUYarOIIUXCSl.

JInyHOCTHBIE ~ pe3yNbTaThl  OTPAXalOT  TOTOBHOCTh  OOy4YaroOUIUXCs
PYKOBOJICTBOBATbCS CHUCTEMOM TO3UTUBHBIX I[ICHHOCTHBIX OpHEHTAllMH |
pacuIMpeHue onbITa JACSITEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTU:

1) naTpHMOTHYECKOr0 BOCIIMTAHUS:

IIEHHOCTHOT'O OTHOIIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUYECKOMY
W HAyYHOMY HACIEIUI0, MOHUMAHUS 3HAYCHHS XUMHUUYECKON HAyKu B JKU3HU
COBPEMEHHOTr0 OOIIECTBa, CIIOCOOHOCTU BIANETh JOCTOBEpHOU WHMOpMaIuenn o
MEePEIOBBIX JOCTHXKEHUSIX M OTKPBITUAX MHUPOBOM M OTEUECTBEHHON XUMMH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSX 00 yCTPOMCTBE MUpA U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUSA:

MPEJICTAaBICHUS] O COLMAIBHBIX HOpPMax W IpaBWIaX MEKIMYHOCTHBIX
OTHOILICHUH B KOJIJIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIICCTBEHHO
MOJIE3HOM,  y4eOHO-HUCCIEAOBATENIbCKOM, TBOPUYECKOW M APYrMX  BHUAAX
NEATETHPHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HOW COBMECTHOM NEATCILHOCTH TIPH
BBITIOJTHEHUH Y4YeOHBIX, TI03HABATEIbHBIX 3aJlay, BBIMOJHEHUH XHMHUYCCKHUX
AKCTIIEPUMEHTOB, CO3JaHUN YUEOHBIX IPOCKTOB, CTPEMJICHHS K B3aHMOIIOHUMAaHHUIO
W B3aUMOIIOMOIIM B TIpoIlecce HTOM YyuyeOHOU JAesATeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TIOBEJEHHWE M TMOCTYNKU CBOMX TOBApUINEH C MO3ULIUU
HPABCTBEHHBIX U MPABOBLIX HOPM C YUETOM OCO3HAHUS MOCIECTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MIO3HAHMS:

MHUPOBO33PEHUYECKHUE TMPEJICTABICHUSI O BEIIECTBE M XUMHUUYECKOW peaKkIuw,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHM M COCTAaBJISIIOIIME
OCHOBY I TIOHMMAaHUSI CYIIHOCTH HAyYHOW KapTUHBI MHUpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUSl MPHUPOJbI, B3aMMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPEION, O POJIM XMMHUH B TTIO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHbIE MOTHBBI, HAMPABJICHHBIE HA TMOJYYEHHE HOBBIX 3HAHUM IO
XUMHUH, HEOOXOJHMMBIC IS OOBICHCHHUS HAOJIOJacMbIX MPOIIECCOB M SIBIICHHM,
MO3HaBaTEIbHON, MH(GOPMAIIMOHHOW M YUTATEIbCKON KYJbTYpPhl, B TOM YHCIIC
HaBBIKOB CAMOCTOSTEJIbHOM paboThl € Y4eOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATypoOr, JOCTYIIHBIMH TEXHUYECKUMHU CpPEACTBAMH HH(POPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYEHHI0O M TO3HAHWIO, JI0003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K CaMOOOpa30BaHMIO, MPOEKTHOM W  HMCCIEJA0BATEIbCKON
JIeATeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTH W YPOBHSI OOyYEHHS B
JIaTbHEHUIIEM;

4) popmupoBaHus KYJbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTU JKWU3HU, OTBETCTBEHHOI'O OTHOIIECHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKH Ha 3JI0POBBIN 00pa3 KWU3HU, OCO3HAHUE TOCIEJICTBUN U
HETIPUATHE BPEIHBIX MPUBBIUEK (YIOTPeOIEHUS alIKOT0JIs, HAPKOTUKOB, KYpEeHHS),
HEOOXOJMMOCTH COONIOJICHUS] TpaBui OE30MAaCHOCTH TMPU  OOpaIllEHHH C
XUMHUYECKUMHU BEIIECTBAMU B OBITY U PEaTbHOMN KU3HMU;

S) Tpy10BOr0 BOCIIUTAHUS:

HWHTEpEeC K MPAKTUYECKOMY M3YUYEHHUIO MpodecCcrii U Tpyaa pa3IuyHOTO poJa,
YBOKECHHUE K TPYyJAy M pe3yjbTaraMm TPYJIOBOH JEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE NPUMEHEHHUS NPEAMETHBIX 3HAHUN MO XWMHH, OCO3HAHHBIA BBIOOP
WHIMBUAYAJIBHOU TPACKTOPUHU IPOJIOHKEHUS 00pa30BaHUs ¢ YIETOM JTHYHOCTHBIX
HHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIICCTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCrenHon npodeccuoHanbHON IESITEIbHOCTH U Pa3BUTUSI HEOOXOIUMBIX YMEHHU,
TOTOBHOCTH QIaITHPOBATHCS B MPOGECCHOHATBHON CPEJIE;

6) 3K0JI0rHYeCcKOro BOCIIUTAHUA:

HKOJIOTMYECKH 1I€JIeCO00pa3HOe OTHOIICHUE K TPUPOJIe KaK HCTOYHHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYIIeCTBOBAHUS, IOHUMAHNE LIEHHOCTH 3JJ0POBOTO U
Oe3omacHoro oOpa3a >KU3HHU, OTBETCTBEHHOE OTHOUIEHUE K COOCTBEHHOMY
bu3nYecKOMy M TICUXHYECKOMY 3JI0POBBIO, OCO3HAHWE IICHHOCTU COOJIOJCHUS
MpaBuJI 0€301MaCHOTO TTOBEICHUS ITPH paboTe ¢ BEIIECTBAMH, a TAKYKE B CUTYAIUsX,
YIPOXKAIOIINX 30POBbIO U KU3HU JIFOJICH;

CIIOCOOHOCTH TIPUMEHSITh 3HAHUSA, MOJy4aeMbIe MPU W3YUYCHUU XUMHUH, IS
pELIEHUs 3a/1a4, CBA3AHHBIX C OKPYKAIOWIEH IPUPOJIHON CPEIIOU, JJIA IMOBBIICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJBTYpPbl, OCO3HaHUSA TJ00ATILHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJIEeM M IMyTed MX PEMICHUs MOCPEICTBOM METOJIOB XHMHH,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJICTBOBATHCA UM B MO3HABATEJIHLHOM,
KOMMYHUKAaTUBHOMN U COLIMAJIBHOW MPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATBI

B coctaBe wMeTampeaMETHBIX pPE3yJIbTAaTOB BBIACIAIOT 3HAYUMBIE IS
dbopMupoBaHUsST MHUPOBO33pEHUS OOIIEHAYYHbIE TMOHSITUS (3aKOH, Teopusl,
MPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPHIC
HCIIOJB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYEOHBIX IpeAMEeTax W ITO3BOJISIOT Ha
OCHOBE 3HAHMM W3 ATUX MPEAMETOB (OPMHUPOBATH MPEACTABICHUE O 1ETOCTHOM



HAy4YHOW KapTUHE MHUPA, U YHHUBEpPCAIbHbIC YUeOHbIC ACUCTBUS (MIO3HABATEIbHBIC,
KOMMYHUKATUBHBIE, DPETYJSITUBHBIE), KOTOpble oOecreunBaloT (HOpMHUpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO Yy4YEOHOM
JESATETbHOCTH.

Ilo3naBaTeibHbIe YHHBEPCAIbHbIE YUeOHbIe 1eiCTBHA

ba3oBble 1ornueckue AecTBU:

YMEHHSI HCMOJb30BaTh MNPUEMBI JIOTMUECKOTO MBIIUICHHUS MPU OCBOCHUU
3HAHWM: PACKPBIBaTh CMBICT XUMHUYECKUX TMOHATHHA (BBIIETSATH UX XapaKTEpHbIC
MPU3HAKHM, YCTaHABIMBATh B3aMMOCBS3b C JIPYTMMH TMOHSATHUSIMHU), MCIOJIb30BATh
MOHATHUS JJIsl OOBSCHEHUS OTJICNbHBIX (PAKTOB U SIBIICHUH, BHIOUPATh OCHOBAHUSI U
KpUTEPUH IS KIacCU(PUKAIMN XUMUYECKUX BEIICCTB M XUMUYCCKUX PEaKIIHi,
yCTaHABJIMBATh MPUYUHHO-CIICJICTBEHHBIE CBS3UM MEXKIY OOBEKTaMH H3Yy4CHHS,
CTPOUTH JIOTUYECKHUE PACCYX ACHUS (MHIYKTUBHBIE, ACAYKTUBHBIC, 10 AHAJIOTHH),
JieJaTh BBIBOJIBI M 3aKJTFOUEHUS;

YMEHHE TPUMEHSITH B TMpPOIECCe IMO3HAHUS TOHATUS (NPEeIMETHbIE U
METanpeIMETHbIEC ), CAMBOJIMYECKHUE (3HAKOBBIC) MOJICNIH, UCIIOJIb3YEMbIE B XUMHH,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSEMbIE B XUMHUH MOJIEIbHBIC MPEACTABICHUS —
XUMUAYECKUN 3HAK (CMMBOJ JJIEMEHTa), XUMU4eckas (opMysna U ypaBHEHHE
XUMHUYECKON peakiuu — Mpu PeHIeHUH Y4eOHO-TT03HABATENIbHBIX 33/1a4, ¢ YUYETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISIBISATh U XapaKTEPHU30BaTh CYIIECCTBEHHBIC
MPU3HAKUA U3y4YaeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMUYECKUX PEaKIIHi,
BBISIBIISITh ~ OOIIUME  3aKOHOMEPHOCTH, TNPUYUHHO-CIICJCTBEHHBIE CBSI3U W
MPOTUBOPEYHS B U3yUAEMbIX TIPOIIECCAX U SIBJICHUSX.

Ba3oBblie ucciienoBareibcKue 1eHCTBUS:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KauyeCTBE HHCTPYMEHTA
MO3HAHUSA, a TaKKe B KA4eCTBE OCHOBBI JUIsi (POPMHUPOBAHUS THIIOTE3BI I10
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKIICHUN;

MpUOOPETEHUE OMNbITa M0 IUIAHUPOBAHUIO, OpPraHU3allid U IPOBEICHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIaaTh 3a XOJ0M Ipoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, POpMYJIUpPOBaTh 0000IIEHUS U
BBIBO/IbI 110 Pe3yJIbTaTaM MPOBEAEHHOTO ONbITA, UCCIECIOBAHUS, COCTABIATh OTUET
O MPOJIeTIaHHOM padoTe.

Pa6Gora c undgopmanueii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH U HWHTEPHPETUPOBATH HHGOPMAIIIIO
pPa3IUYHBIX BUJIOB U (pOPM MPEACTABJICHUS, NMOTyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIOMyJIsIpHAsl  JIUTEpaTypa XHUMHYECKOIO COJIEpKaHUS, CIPABOYHbIC
nocoOus, pecypcel WHTepHETa), KPUTHYECKH OIEHWBATh MPOTHBOPECUMUBYIO U
HEJI0OCTOBEPHYIO UH(OPMAIIHIO;



yMEHUE TPUMEHSATh Pa3IudYHbIe METOJbl U 3aIPOCHI NP MOUCKE U O0TOOpE
uH(OpPMAIIMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX JMJi BBITOJHEHUS
y4eOHbIX U MO3HABATEIbHBIX 33]1a4 OMpPEAeIEHHOTO TUMa, IPUOOPETEHUE OIbITa B
00JacTM  MCHOJIb30BaHUSl MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJIOTHMH,
OBJIaJICHUE KYJbTYPO aKTUBHOI'O MCIOJIb30BAHUS PA3IMUHBIX TOMCKOBBIX CUCTEM,
CaMOCTOATEIFHO BHIOMPATh ONTUMAIBHYIO (JOpMY MpeacTaBiIeHUsT HHGOPMALIK U
WUTKOCTPUPOBATh pEIIacMble 3a7a4d HECIOKHBIMM CXEMaMH, JIuarpaMMaMmi,
apyrumu popmamu rpadvki 1 BX KOMOMHALKSAMY;

YMEHUE UCIIOJNb30BaTh W  aHAJM3UpOBaTh B Ipolecce Y4yeOHOU W
UCCIIEIOBATENBCKON JEATEeIbHOCTH MH(GOPMAIIMIO O BIHUSHUU MPOMBINIICHHOCTH,
CEJIbCKOI'0 XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYXKAKOLIEH MPUPOIHOU
Cpelpbl.

KoMMyHuKaTHBHBIE YHHBEPCAJIbHbIE Y4eOHbIE 1eiiCTBHUS:

YMEHHs 3aJlaBaTh BOIpPOCHI (B XOJie Juainora W (WiM) IUCKYCCHUHU) IO
CyllecTBy  oOcyXkaaeMol  TeMbl, (OPMYIMPOBATb CBOU  MPEHAJIOKEHUS
OTHOCHUTEJILHO BBINOJIHEHUS NIPEAJIOKEHHON 3a/1a4H;

YMEHHSI  NOPEACTaBISATh  IOJIYYEHHBbIE  PE3yJbTaThl  IO3HABATEIbHOMU
JEATEIbHOCTH B YCTHBIX M MHCBMEHHBIX TEKCTaX; J€JaTh IMPE3CHTALHIO
pE3yJIbTATOB BBINOJHEHUS XMMHYECKOTO SKCIIEPUMEHTa (J1a00paTOPHOIO OIbITA,
1abopaTopHOIl pabOTHI MO MCCIIEJOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MPOEKTA);

yMEHUs1 Y4eOHOro COTPYJHUYECTBA CO CBEPCTHHUKAMU B COBMECTHOMU
IIO3HABATEJIbHOM WM MCCIEAOBATENbCKOW  JESITENBHOCTH  IPU  PELICHUH
BO3HUKAIOIIKUX MpoOJieM Ha OCHOBE yuéra OOLIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuui (00Cyx aeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbDY, KOOPJIWHAIIUA
COBMECTHBIX JICUCTBHUM, OIPEACICHUE KPUTEPUEB IO OLEHKE KadyecTBa
BBIIIOJIHEHHOM paOOThI U JPYTHE).

PeryasiTuBHbIe YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBHUS:

YMEHHE CaMOCTOSITEJIbHO OIpPENEHATh LENIH ACSTEIbHOCTH, IUIAHWPOBATD,
OCYUIECTBIISITh, KOHTPOJIHUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTHPOBATH CBOIO
NeATENbHOCTh, BBIOMpPaTh Hanbonee 3p(PEeKTUBHBIE CIIOCOOBI pPElIEHUs YUEOHBIX U
MO3HABATEIbHBIX 33/1a4, CAMOCTOSITENIbHO COCTAaBISATh WJIH KOPPEKTUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JICUCTBUM TMPU BBINOJIHEHUU 3aJaHUM C YYETOM
MOJIYYCHHUS] HOBBIX 3HAHUW 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OLICHUBATh COOTBETCTBUE IOJYYEHHOTO pe3yJibTaTa 3asBJICHHOW LEIH, YMEHHE
MCIIOJIb30BaTh U AHAJIM3UPOBATh KOHTEKCTHI, IPEIJIaracMbl€ B YCIOBUHU 3aJaHUN.

HPEIMETHBIE PE3YJIbTATHBI

B cocraBe mnpeaMeTHBIX pE3yNbTaTOB IO OCBOEHHUIO 005S3aTE€IbHOTO
COJlep>KaHMs, YCTAHOBJIEHHOTO JaHHOW (denepanbHOW paboyell NporpaMMoi,
BBIICNIAIOT: OCBOCHHBIE OOYYArOUIMMUCS HAyYHbIE 3HAHMS, YMEHHUS U CIOCOOBI



JIercTBUM, crnenuduUecKkue g TPeAMETHOH 0o01acTH  «XHUMHUS», BHJBI
JEATEIbHOCTH MO  [OJYYEHUI0O HOBOIO  3HAaHWS, €ro HHTEpIpETalnH,
peoOpa3oBaHUI0 U TPUMEHECHUIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIIHUIX.

K xoHIiy oOyuenus B 8 Kiacce rpeMeTHbIe pe3yIbTaThl HA 6A30BOM ypOBHE

JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUN:

e PpAacKpbIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IOHATHI: aTOM, MOJIEKYJa,
XUMHUYECKUN JJIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOJHAS), BAJIEHTHOCTh, OTHOCUTEIbHASL aTOMHAsI U
MOJIEKYJISIpHAsg Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJSIpHAs Macca,
MaccoBasi J10JIsl XMMHYECKOTO 3JIEMEHTa B COEAMHEHUH, MOJISIPHBI 00BEM,
OKCHJl, KHCIJIOTa, OCHOBAaHWUE, COJIb, DBJIEKTPOOTPULIATEIBHOCTh, CTEIECHb
OKHUCJICHHS, XUMHMUYECKasi peakius, Kiaccuukanus peakluil: peaxkiuu
COCMHEHUS, PEAKIIMU PaA3JIOKECHUS, PEaKIUU 3aMEIICHUs, PpPEaKiuu
oOMe€Ha, 7K30- U PHJIOTEPMHYECKUE PEaKIUH, TEIUIOBON 3(PpPeKT peakuuu,
AIpO aTOMa, JJEKTPOHHBIA CJIOW aroMa, aTOMHas OpOWUTallb, PaguycC
aTomMa, XUMHYECKasl CBS3b, MOJSPHAs U HEMOJSpHAs KOBAJIEHTHas CBS3b,
WOHHAs CBSI3b, UOH, KATMOH, aHWOH, PacTBOp, MaccoBasi JI0Js BEIIESCTBA
(mpolLieHTHAas! KOHIIEHTpAIlUs) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKHX TOHSATUA U
MIPUMEHSTh 3TU NOHATHUSA IPU ONMCAHUM BEIIECTB U UX MPEBPALLCHUII;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMUKY JUIsI COCTaBJICHUS (POpMyJ
BEIIECTB U YPABHCHUN XMMHUYECKUX PEAKIUN;

e ONpPENENsATh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCIUHEHMSIX,
CTeNeHb  OKUCJEHHUSI  BJEMEHTOB B  OHMHAPHBIX  COEIUHEHUSX,
MPUHAJIC)KHOCTh BELIECTB K ONPEACIEHHOMY KJIACCY COEAUHEHUM I10
dbopmyiaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJ€HTHAasT W MOHHAs) B
HEOPraHUYECKUX COCANHEHUSX;

e packpeiBaTh cmbica Ilepuomnueckoro 3akona J[. M. Menaeneea:
JIEMOHCTPUPOBATh MOHUMAHUE TEPUOJUYECKOM 3aBUCUMOCTH CBOMCTB
XMMHUYECKUX B3JIEMEHTOB OT MX MoJioxkeHus B llepmoamyeckoil cucreme,
3aKOHOB COXPaHEHMS MacChl BEIIECTB, MOCTOAHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOrajipo;

e OINWCHIBATH W XapakTepu3oBaTh Tabmuunyo ¢opmy Ilepuoanueckoi
CUCTEMBl XMMHMUYECKHUX OJJIEMEHTOB: pa3jauyaTh I[OHATUS «TJIaBHAs
noarpymnmna (A-rpymnma)» u «mnobounas noarpynna (b-rpymnmna)y», mansie u
OOJbIlIMEe TEPUOMbI, COOTHOCUTH OOO3HAUEHMS, KOTOpPhIE HMEIOTCS B
tabnune «llepuonuueckass cucteMa xumudeckux a3yemeHtoB J[. .
MenzaeneeBay C YUCIOBBIMM XapaKTEPUCTHKAMHU CTPOCHUS ATOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsij sAapa, o01ee Yucio dJIEKTPOHOB
U pacrpeesieHHe X MO 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPraHUUYECKUE BEIIECTBA,
XUMHUYECKHE peakiuu (10 YUCIy M COCTaBy YYAaCTBYIOUIUMX B pPEaKIUU
BEILECTB, N0 TEIJIOBOMY 3D PeKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKUE CBONCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPK/as OMUCAHUE TPUMEPAMU MOJIEKYJIISPHBIX
YPaBHEHHMM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT MX Ka4€CTBEHHOIO
COCTaBa, BO3MOXXHOCTHM TMPOTEKAHUS XUMUYECKHX [PEBpalIeHU B
Pa3IUYHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJSIPHYIO W MOJSIDHYIO  MAaccChl
BEIIIECTB, MAaCCOBYIO [IOJIF0 XHMMHYECKOTO »dJIeMEeHTa 10 Gdopmyie
COEJIMHEHHUS, MACCOBYIO JIOJIO BEUIECTBA B PACTBOPE, MTPOBOJIUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU peaKInu;

MPUMEHSITh OCHOBHBIE OINEpPAlMM MBICIUTEIBLHON JEATEIbHOCTH — aHaJn3
U CHHTE3, CpaBHEHHE, 00O0OIICHHME, CHCTEMAaTH3allMio, KJIAaCCHU(HUKAIIUIO,
BBISIBJICHUE MPUYMHHO--CJICJICTBEHHBIX CBA3ECH — NIl M3y4eHUs] CBOMCTB
BEIIECTB M XUMHUYECKUX PEaKIUi, €CTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUA — HAONIOZEHUE, W3MEPEHHE, MOJEIUPOBAHUE, SKCIEPUMEHT
(peasibHBIM U MBICJICHHBIN);

ciefoBaTh ~ IpaBWJlaM  [OJb30BaHUA  XMMHUYECKOM  TOCYyIOW U
nabopaTopHbIM  000pYy/IOBaHHWEM, a TakKe TMpaBWiiaM OOpaIIeHHs C
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIMSIMH TIO BBINOJTHEHUIO
7a00paTOPHBIX XUMHYECKUX OINBITOB IO TOJYYEHHUIO U COOUPaHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOpPOJAA), MNPUTOTOBJICHUIO
PacTBOPOB C OMNPEACIEHHON MAacCOBOW JIOJIEM PacCTBOPEHHOIO BENIECTBA,
IUIAHUPOBATh M TPOBOJUTH  XUMHUYECKHE  OKCIEPUMEHTHl IO
pacno3HaBaHUIO PACTBOPOB IIEJIOYEH M KUCIOT C MOMOIIbIO MHAMKATOPOB
(;rakmyc, heHondTanernt, METUIIOPAHK U APYTHE).

K xonIy oOyuenus B 9 Kkiacce rpeMeTHbIC pe3yIbTaThl HA 6a30BOM ypOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYJAFOIINXCS YMEHUN:

pPacKpbhIBaTh CMBICII OCHOBHBIX XHUMHYECKUX TOHSATUNA: XUMUYECKUN
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KAaTHOH, aHWOH, IMPOCTOE BEIIECTBO,
CIIO)KHOE€ BEIIECTBO, BAJICHTHOCTH, AJIEKTPOOTPHUIIATEIHHOCTh, CTETCHb
OKHUCJICHHS, XUMUYECKasl PEaKIusi, XUMUYIECKast CBSA3b, TEIIIOBOU 3P (HeKT
peaknuu, MOJb, MOJSAPHBIA  00BEM,  pacTBOpP,  DJIEKTPOJIUTHI,
HEAJICKTPOJIUTHI, JJICKTPOIUTHYECKAsT THUCCOIUAINS, PEAKIIUU HOHHOTO
oOMEHa, KaTaJu3aTop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBbIE PEaKINH, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIINH,
OKUCIIUTENb,  BOCCTAHOBUTEIb,  OKHUCIEHHME UM  BOCCTAHOBIICHHE,
ajutoTponusi, aMm(pOTepHOCTh, XUMHUYECKasi CBSI3b (KOBAJEHTHAs, WOHHAas,
METAJIMYECKasi), KpUCTAUIMYECKass pemérka, KOoppo3us METaJlIoB,
CIUIaBbl, CKOPOCTh XUMHUYECKOM pEaKlUHuH, TMPEeIeSIbHO JTOMyCTUMAast
koHueHtpamusa [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX TMOHATHI H
MIPUMEHSTH 3TH NOHATHUS IPU ONMCAHUM BELIECTB U X MPEBPALLICHUII;
UCIIOJb30BaTh XUMHUYECKYIO CHUMBOJIMKY [UJIi COCTaBjieHUsA (OpMy
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIUN;

ONPENENATh BAJIEHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX SJIEMEHTOB B
COCIMHEHUSAX PpA3NIUYHOTO COCTaBa, IPUHAJIEKHOCTh BEIIECTB K
OTIPENICIEHHOMY KJIacCy COEIMHEHUN 1o (opmysiaM, BUJ XUMHUYECKOM
CBs3M (KOBAJICHTHAs, WOHHAsg, MeETaUIMYecKasi) B HEOPraHUYECKUX
COCJIMHEHUSX, 3aps]l MOHA MO XUMHUYECKOU (popMmyre, xapakTep cpeibl B
BOJIHBIX PAacTBOPax HEOPraHMYECKHX COEAUHEHUH, TUI KPUCTAIINYECKOU
PELIETKA KOHKPETHOTO BEUIECTBA;

packpsiBath cMbIica llepuommueckoro 3akona [I. M. MenneneeBa wu
JIEMOHCTPUPOBATh €r0 IMOHUMAHUE: OMNUCHIBATh M XapaKTEPU30BATh
tabmmmunyio (opmy Ilepuogmdeckoil CHCTEMBl XUMHUYECKHUX DJIEMEHTOB:
pas3nuyaTth TOHSATHSA «TJaBHasg mnoArpymnma (A-rpynma)y U «moOouyHas
noarpynmna (b-rpynma)», maibie ¥ OOJbIIME NEPUOIbl, COOTHOCUTH
0003Ha4YeHUsI, KOTOpPhIE MMEITCS B IEPUOJUYECKON Tabnuie, ¢
YUCJIOBBIMU  XapAaKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjapa, OOIIee YHUCIO OJJIIEKTPOHOB U
pacrpefieieHue HMX MO0 DJJICKTPOHHBIM  CJIOSIM), OOBSICHATH 0OOIIHe
3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB JJIEMEHTOB UM HUX COCIMHEHHUU B
npeaenax MajblX NEPUOIOB U TJIAaBHBIX MOATPYII C YYETOM CTPOEHHUS UX
aTOMOB;

KJIacCU(PUIIMPOBATh XUMHUYECKHE AJIEMEHThI, HEOPTAaHUUECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YMCIy W COCTaBYy YYaCTBYIOIIMX B PEAKIHUU
BEIIECTB, MO TEIIOBOMY 3P (HEKTy, 0 U3MEHEHUIO CTENEeHEW OKUCICHUS
XUMHUYECKHUX JIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATH) OOIIME U CHENUPUUECKUE XHUMHUYECKUE
CBOWMCTBA MPOCTBIX M CIOXHBIX BEIIECTB, NOATBEPKJasi ONUCAHUE
npuMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUM COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIIHI;

COCTaBJISITh YPABHEHHSI DJEKTPOJUTHYECKOM JHUCCOLMALNM  KHUCJIOT,
LIEJI0YEHN U COJIEH, ITOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKIIMI HOHHOIO



oOMEHa, ypaBHEHHUS pEaKlMil, TOJATBEPKIAOIINX CYIIECTBOBAaHUE
TeHETHYECKOM CBSI3U MEXKy BEIIECTBAMH Pa3IMYHbIX KJIACCOB;
pacKpeiBaTh CYIIHOCTh OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MOCPEJICTBOM COCTABJICHUSI DJIEKTPOHHOTO OajaHca 3TUX PeaKlUii;
MIPOTHO3WPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TPOTCKAHUS XWMHUYECKHX TIPEBPAIICHUNA B Pa3IMYHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJCKYJSIPHYIO W  MOJBSIPHYIO  MacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTOo »dJeMeHTa 10 ¢dopmye
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEUIECTBA B PACTBOPE, MTPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKOW PEaKIINH;

coOoaTh  MpaBWia  MOJB30BAaHUSA  XUMHUYECKOM  MOCyAoM U
7abopaTOpHBIM  O00OpPYJOBaHMEM, a TaKXe TMpaBujia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKUUSMH 1O BBIIIOJIHEHHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TOJIYYEHHUIO W COOUPAHHIO
ra3o00pa3HbIX BEUIECTB (aMMHUaKa U YTJIIEKUCIIOrO rasa);

MPOBOJUTh  PEAKIMH, TMOJATBEPKIAIONINE  KAuyeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIECTB: PAclO3HABATh OINBITHBIM MYTEM XJIOPHUI-, OPOMHU/I-,
uonun-, kapOonart-, ¢docdar-, cunmkar-, cyinbdar-, TUIPOKCHI-UOHBI,
KaTHOHbl aMMOHHS U HOHBI M3YyYEHHBIX METaJUIOB, MPHUCYTCTBYIOIIHUE B
BOJHBIX PacTBOpaX HEOPTAHMUECKHUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OTEPAIUA MBICITUTEIHHOU JESITEILHOCTH — aHAU3
U CHHTE3, CpaBHCHHE, OO0OOINCHHWE, CHCTEMATH3allUi0, BBISBICHHE
MPUYUHHO-CJICICTBEHHBIX CBA3€H — /I M3yYEHHUS CBOWMCTB BELIECTB U
XUMHUYECKUX PEaKIUi, €CTeCTBCHHO-HAYYHBbIC METOJbl TIO3HAHUS —
HAOJIIOICHUE, M3MEpPEHUEe, MOJCIMPOBAHUE, SKCIEPUMEHT (pEalbHBIN U
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosau4yecTBO 4acoB
Ne HaunmeHoBaHMe pa3aesioB U JJieKTpoHHbIe (HndpoBbIe)
n/n TeM MPOrpaMMBbl Bcero Koutpoasupie TpakTueckue o0pa3oBaTe/ibHbIE peCypChl
padoThI padoThI
Paznen 1. [lepBoHayajibHbIe XUMHYECKHE TIOHATHS
Xumus — BaxkHast 00J1acTh
L1 €CTECTBO3HAHUS U 5 ) bu6mmorexa [JOK
MPAKTUYECKOU JeATETbHOCTH https://m.edsoo.ru/7f41837¢
YyeJloBeKa
12 BemecTBa u xumuueckue 16 | bubmuoreka [IOK
peakunu https://m.edsoo.ru/7f41837¢
Wroro no pazneny 21
Pasnen 2. Baxneiiue npeacTaBuTe/ M HEOPraHMYECKUX BeIIECTB
71 Bo3znyx. Kucnopoa. [lonsitue 6 bu6nmoreka [JOK
00 okcHax https://m.edsoo.ru/7f41837¢
29 Bonopona.Ilonsarue o kuciorax 2 | bu6mmoreka [IOK
U COJIAX https://m.edsoo.ru/7f41837¢
3 Boga. PactBopsl. [Tonsitre 06 5 1 1 bu6nmoreka [JOK
OCHOBAHMSIX https://m.edsoo.ru/7f41837¢
4 OCHOBHBIC KJTaCCHI P | | bubmmoreka [IOK
HEOPraHUYECKUX COCIMHECHUI https://m.edsoo.ru/7f41837¢
Hroro no pasneny 31

Pa3znen 3. [lepnoanyeckmii 3axon u [lepuoauyeckasi cucreMa xumuueckux 1emeHToB J[. U. MenneneeBa. CTpoeHHe aTOMOB.
Xumuueckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBUTEILHbIE PEaKIINU



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

[Iepronnueckuii 3aK0H U
[lepnoanueckas cucrema

bubmuoreka [IOK

31 XUMHUYECKHUX 31eMeHToB []. W. / https://m.edsoo.ru/7f41837¢
Mennene-eBa. CTpoeHue aToma
XuMuyeckas CBs3b.
3.2 OKucauTenpHO- 9 bubmmotexa [OK
https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEIBHBIE PEAKITUU
bu6mmorexa [JOK
Hroro o paspery 16 https://m.edsoo.ru/7f41837¢
PeszepBHOE Bpemst 0 bubmorexa [OK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOTPAMME



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

9 KUIACC

KosmnuecTBo yacos JIEKTPOHHbIE
HaumeHnoBaHue pa3iejioB H TeM uudpoBbIie
Ne i/ P Konrtpoabubie = IlpakTnueckue (1uup )
NMPOrpamMMbI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Paspnen 1. BemecTtBo M XMUMHUYECKHE peaKIIUH
L1 [ToBTOpenue u yriryoaeHue 3HaHUH 5 1 bubnuoreka LIOK
' OCHOBHBIX pa3/IesioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHUX 4 bubmuoreka [IOK
' peaxuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOUTHYECKAS TUCCOITHAITHS. g | bubanorexa [IOK
' XUMHUYECKUE PEAKLIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3pnen 2. HemeTa/uibl M MX COCAUHEHUSA
1 OO11ast XapaKTepUCTUKA XMMUYECKUX 4 bubanorexa [IOK
' sneMeHToB VIIA-rpynmsl. ["aioreHst https://m.edsoo.ru/7f41a636
OO011ast xapaKTepUCTHKa XUMUYECKUX
22 sanemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa LIOK
' PYTHIRL- ©-€P https://m.edsoo.ru/7f41a636
COEJIMHEHUS
OO0m1as xapakTepuCcTUKa XUMHUYECKIX
23 aneMeHToB VA-rpynmnsl. A30T, pocdop u ux 7 brbmmorexa [HOK
' PyTHEL ’ P https://m.edsoo.ru/7f41a636
COEJIUHEHUS
OO61mas xapakTepucTUKa XUMUYECKUX
24 aneMeHToB [VA-rpynmel. Yriepoa u 8 1 2 brbmmorexa [HOK
' . Py ' poa https://m.edsoo.ru/7f41a636
KPEMHUI U UX COEAMHEHUS
Hroro no pazneny 25



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

Paznen 3. Merasliibl M UX COeTMHEHHUS

. bubnuoreka [IOK
3.1 Obmwe cBoiicTBa METaNLIOB 4 https://m.edsoo.ru/7f41a636
32 Baxneimme MeTaniasl ¥ BX COCTUHEHHS 16 E;?SH /I;Ir(r)l.T:;sifr?l/I;ﬂl%%
Uroro mo paznemny 20
Pasnea 4. Xumus u okpy»kaomas cpeia
4.1 BemiecTBa 1 MaTepuaisl B 3JKM3HU YeJI0BEeKa 3 bubnmorexa [JOK
' B p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpemst 3 bubmorexa [OK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KoanuectBo 1yacoB DJIeKTPOHHbIE
Ne [ara ungposbie
Tema ypoka Kontpoabubie | IlpakTnueckue
n/n Bcero u3yuyeHusi | oOpa3oBaTesibHbIE
padoThI padoThI
pecypcsl

| [Ipenmer xumuu. Posib XuMuu B xU3HU | bu6moreka [IOK
yenoBeka. Tena u BemecTa https://m.edsoo.ru/ff0d210c

2 [ToHsiTHE O METOIaX MMO3HAHUS B XUMHUU 1 bubmorexa [IOK

a https://m.edsoo.ru/ff0d227¢
ITpaktuyeckas padota Ne 1 «IIpaBuia

3 paboThI B 1a00paTOPUN U TIPUEMBI | bubmmorexa [IOK
oOpareHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000py0BaHUEM»

4 Yuctele BemecTBa 1 cMecu. CriocoObl | bubnuoteka [IOK
paszaeieHus cMecen https://m.edsoo.ru/ff0d26¢ca
[IpakTrueckas padora No 2

5 «Paznenenue cmeceii (Ha mpuMepe 1 bubmmorexa [OK

A . P p https://m.edsoo.ru/ff0d28¢c8
OYHUCTKHU IIOBAPEHHOM COJIN)»
bubmuoreka [JOK
6 A 1
TOMBI H MOJCKYIIBL https://m.edsoo.ru/ff0d2a6¢

7 XUMUYECKHUE JIIEMEHTHI. 3HaKH | bubmuorexa [JOK
(CMMBOJIBI) XUMHUYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTeie u coKHbBIE BEIllIECTBA 1 bubmmorexa [IOK

p m https://m.edsoo.ru/ff0d2a6¢c

9 ATOMHO-MOJIEKYJISIPHOE yYEHUE 1 bubmmorexa TIOK

YHLPHOC Y https://m.edsoo.ru/f0d2d50



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

3aKO0H ITOCTOSIHCTBA COCTaBa BEIIIECTB.

bubmuoreka [JOK
X .B
10 nmuueckas popmyia. BaneHTHOCTD hitps://m.cdsoo.r/fi0d2cac
aTOMOB XMMHYECKUX JIEMEHTOB
1 OTtHOCHUTENbHAs aTOMHAs Macca. bubmmorexa [JOK
OTHOCHUTENBbHAS MOJICKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J1s1 XAMHUYECKOTO bubmuoreka [JOK
3JIEMEHTA B COCUHEHUU https://m.edsoo.ru/ff0d350c
13 KomuuectBo BemecTBa. Mosib. bubmuorexa [JOK
MonsipHas macca https://m.edsoo.ru/ff0d5230
14 Du3NYECKUE U XUMUYECKUE SABJICHUS. bubmuoreka [JOK
XHUMHUYECKas peaKLus https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku U ycnoBuUs IPOTEKAHUS bubnuoreka LIOK
XUMHUYECKUX PEAKIUN https://m.edsoo.ru/ff0d3al6
16 [Ipu3Haky u ycrnoBus MPOTEKAHUS bubnnoreka [IOK
XUMHUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
17 3aKOH COXpaHEHUS MACChI BEIIECTB. bubnuoteka [IOK
XUMHUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
Brranciienus koandecTBa, MacChl
18 BEIIIECTBA M0 YPAaBHEHHUAM XUMHYCCKHUX bubmorexa [IOK
HI . P https://m.edsoo.ru/ff0d5708
peakuui
Knaccudukamus XuMru4ecKrX peakimii
19 (coe I/IH(EHI/IHH A3JIOKECHUS e Brbmroreia LOK
oA P : https://m.edsoo.ru/f0d3£34
3aMeleHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
20 SHIUKIJIONEIUCT 0606y eHHue U bubamorexa LIOK
H AHCT: Hf https://m.edsoo.ru/ff0d40c4
cHUCTeMaTHu3aIus 3HAaHUI
o1 Kontpomnsnas padora Nel o teme bubmuoreka [IOK

«BCHICCTB& U XUMHNYCCKUEC PCAKIIU>

https://m.edsoo.ru/ff0d4290



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/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

Bo3nyx — cMmechb razon. Cocras

22 Bo3ayxa. Kuciopos — 3yemMeHT u bubmmorexa [IOK
AyXa. POz https://m.edsoo.ru/ff0d448e
npocroe Beuectso. O30H
DU3NYECKUE U XUMUYECKHE CBOWCTBA
23 KHUCJIOpO/Jia (peaKuu OKUCICHUS bubmmorexa [IOK
poAta (peartl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonarue o6 okcumgax
CriocoObl oyyeHHs KUCI0poia B
24 J1a00paTOPUH ¥ IPOMBITIUICHHOCTH bubmorexa [IOK
patop P ' https://m.edsoo.ru/ff0d497a
[Tpumenenue kucmopoaa
TennoBoi 3 ekt XxumMuIeckou
)5 peaKkuuu, MOHATHE O bu6nuoreka LIOK
TEPMOXUMHUYECKOM YPABHEHHH, IK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMUYECKUX PEAKIIUAX
TomnuBo (HedTh, yroiabs U METaH).
26 3ar HSHCIEI/IG?;OBI[YXEI CIocoObI e)ro bubmorexa OK
P yxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALLECHHS
[TpakTrueckas padota Ne 3 mo Teme
27 «[Tonyyenne u cobnpanue KUCIopoia bubmmorexa [IOK
y . p poa, https://m.edsoo.ru/ff0d4ac2
W3Y4YEHUE €ro CBOMCTB)
)3 Bomopon — aneMeHT u mmpoctoe bub6munorexka [IOK
BeniecTBO. Haxoxnenve B mpupo/ie https://m.edsoo.ru/ff0d4dd0
29 du3nYecKre 1 XUMUICCKHIE CBOMCTBA bubmuorexa [JOK
Bogopoza. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
30 [TonsiTHE O KUCIOTAX U CONSIX bubmorexa OK
https://m.edsoo.ru/ff0d50d2
31 Crioco0bI MoTy4YeHusI BOJIOpOaa B bu6muoreka [IOK
nabopaTtopun https://m.edsoo.ru/ff0d4dd0
32 [IpakTrueckas padota Ne 4 mo Teme bubnuoreka [IOK



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
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

«ITonyyenue u cobupanue BOAOPO/a,
M3YyYEeHHE €ro CBOMCTB)

https://m.edsoo.ru/ff0d4{42

MomnsipHblii 00bEM ra30B. 3aK0OH

bu6mmnoreka [IOK

33
ABorazpo https://m.edsoo.ru/ff0d542e
Brruucienus o0bEMa, KOJIM4ecTBa
34 BEIIIECTBA r'a3a M0 €ro U3BECTHOM buGmorexa OK
. .. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA U 00BEMY
Boruucienus 00bEMOB ra3oB 10
35 ABHEHUIO PEaKIIMK Ha OCHOBE 3aKOHA bubmorexa [IOK
P . P . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHH Ta30B
36 DOU3NIEeCKUEe U XUMHYECKHE CBOMCTBA bubnuoteka [IOK
BOJIbI https://m.edsoo.ru/ff0d587a
37 CocraB ocHOoBaHuii. [ToHsITHE 00 bubnuorexa [IOK
UHAYKATOpax https://m.edsoo.ru/ff0d59¢e2
Boga xak pactBoputenn. HaceiieHHbIC
P P but6mmoreka [IOK
38 Y HEHACBIIIEHHbIE pacTBOPbI. MaccoBas
https://m.edsoo.ru/ff0d5b40
JI0JIS BEILIECTBA B pacTBOpE
[IpakTuueckas padora Ne 5 o teme
39 «ITpuroroBiieHre pacTBOPOB C bu6muoreka LIOK
OnpeAeIEHHON MacCOBOM JOJIEH https://m.edsoo.ru/ff0d5eba
PacCTBOPEHHOTO BEIIECTBA»
40 KonTponbnas padota Ne2 o teme bu6muoreka LIOK
«Kucnopoa. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
A1 Oxcunpl: cocTaB, KIaccupUKaIus, bubmmnoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyueHue u XUMHUYECKUE CBOMCTBA
bubmuoreka [JOK
42 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX

OKCHI0B

https://m.edsoo.ru/ff0d664e
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43 OcHoBaHuUs: cOCTaB, KJIacCUPUKaIuS, bubnuotexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
[losydyeHne n XxuMu4eCKHe CBOWCTBA Bbubnuoreka LIOK

44 .

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

45 Kwucnotsr: cocras, knaccuduxarus, bu6nuoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

46 [TonydyeHne nu XuMHUUECKHE CBOWCTBA bu6muoreka LIOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenaue): HOMEHKIIaTypa,

47 CHOCOéLII)HOJI q)em/m XI/IMI/I‘lﬁ})’fKHG bubmmorexa [IOK

. v ’ https://m.eds0o.ru/00ad9474
CBOIICTBa
[IpakTnueckas padora Ne 6. Pemenue

43 AKCIEPUMEHTAJIbHBIX 33/a4 110 TeME bubnmnoreka [IOK
«OCHOBHBIE KJIACCHI HEOPTaHUIECKUX https://m.edsoo.ru/00ad9b7c
COCIMHEHUID)

49 I'eneTnyeckas cBs3b MEXAY KlaccaMu bu6muoreka LIOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50

50 ['eneTnueckas cBA3b MEXKIY KilacCaMu butmoreka [IOK
HEOPraHUYECKUX COCAUHEHUN https://m.edsoo.ru/ff0d3al6

butmoreka [IOK

51 O0600111eHre U cucTeMaTH3aus 3HAaHUH

- H https://m.edsoo.ru/00ad9cb2
KonTponbhas padora Ne3 no teme
52 "OCHEBHHG Knr;ccm HEOPTraHUYECKHUX bubmmorexa [IOK
on P https://m.edsoo.ru/00ad9ela
COETMHEHUI
[lepBble NONBITKH Ki1acCU(UKALIMU
53 XI/II\I/)II/I‘IGCKI/IX 3JIEMEHTOB l?}omme 0 bubmmorexa TOK
] https://m.edsoo.ru/00ad9ffa
IPyIIax CXOAHBIX JJIEMEHTOB
54 [Tepronnueckuii 3aK0H U bubmmoreka [IOK
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[Tepnoanueckas cucteMa XUMHYECKHUX
snemenToB JI. . MenaeneeBa

https://m.edsoo.ru/00ada52¢c

55 Ilepronasl, TpyIIIEL, 1O, TITTEI bubmmorexa [IOK
PHOJIBL TPY » HOAPY https://m.edsoo.ru/00ada52c
56 Crpoenue aromoB. CocTaB aTOMHBIX bubmmoreka [IOK
saep. M3oTomsl https://m.edsoo.ru/00ada342
CtpoeHue 3IEKTPOHHBIX 000JI0UEK
57 al:[(?MOB 3J'I€M€H::I(3B ITepmomgmueckon bubmrorexa HOK
PHOA https://m.edsoo.ru/00ada6bc
cucteMmsl [. . MenaeneeBa
XapakTepucTuKa XUMUYECKOTO
58 3JI€MEHTA TI0 €T0 MOJ0KEHUIO B bubmmoreka [JOK
[Tepuonuueckoit cucreme /. 1. https://m.edsoo.ru/00ada824
Meunneneena
3nauenue [leproauueckoro 3aKoHa s
50 pa3BUTHS HAyKH U npakTuku. J. 1. bu6mmorexa LIOK
MenpeneeB — y4€HBIN, EAAror 1 https://m.edsoo.ru/00ada96e
rpaKIaHUH
DIIEKTPOOTPHUIIATEILHOCTH ATOMOB bu6nuoreka LIOK
60
XUMHUYECKHUX DJICMEHTOB https://m.edsoo.ru/00adaab8
but6mmoreka IIOK
61 HNonnas xuMudeckas CBI3b
https://m.edsoo.ru/00adac34
6 KoBaneHnTHas nmonsipHas XuMu4eckas bu6nuoreka LIOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBaneHnTHas HenmosspHast XuMHU4YECKas bu6muoreka [IOK
CBS3b https://m.edsoo.ru/00adaab9
64 CrereHp OKHUCIEHUS bubmmorexa [OK
https://m.edsoo.ru/00adaec28
65 CreneHb OKUCIICHUS bubnuoreka [JOK
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https://m.edsoo.ru/ff0d3al6

66 OKHCIUTENbHO-BOCCTAHOBUTEIBLHBIE 1 bu6mmoreka [IOK
peakunu https://m.edsoo.ru/00adb076
bu6mmoreka [IOK
67 Oxkucnurenu 1 BOCCTAaHOBUTEU 1 hitps://m.c dsoc];.Iru 100adb076
68 KonTponbnas padota Ne4 o teme 1 bubmuoreka [IOK
«CtpoeHue aroMa. XMMUYECKasi CBSI3b)» https://m.edsoo.ru/00adb486
OBUIEE KOJIMYECTBO YACOB I1O 68

I[TIPOTPAMME
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9 KUIACC

KosanuecTBo yacos DJIEeKTPOHHBbIE
Ne Hara nupposbIe
Tema ypoka Kontpoabubie | IlpakTnyeckue
n/n Bcero u3y4eHusi | oOpa3oBaTeJbHbIE
padoThI padoThI
pecypchl
Ilepnonnueckuil 3aK0H.
| ITepnonnueckas cucrema | bu6nuoreka LIOK
XUMUYECKHUX 351eMeHTOB /1. 1. https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTU B U3MEHEHUU
2 CBOWMCTB XUMHYECKHX 3JIEMEHTOB 1 bubmorexa [OK
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB
3 Knaccudukanus u HOMEHKIATypa | bubnmnorexa [IOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Buabl XuMH4eCKOM CBSI3HU U THUIIBI | bubmunoreka [JOK
KPUCTAINIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
Konrponbnas padora Nel mo teme
5 «IloBTOpenue u yriyOaeHue 3HaHUIA 1 1
OCHOBHBIX pa3JieJIoB Kypca 8 Kjaccay
6 Knaccudukanmst XumMmudecknx | bubnmnorexa [IOK
peaKuuii 1o pa3InyHbIM MIPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHsATHE O CKOPOCTH XUMUYECKOMN
but6mmoreka [JOK
7 peakuuu. [ToHsATHE O TOMOT€HHBIX U 1
https://m.edsoo.ru/00adbe9a
TFeTEPOreHHBIX PEaKIMIX
[TonsiTHE O XUMUYECKOM PABHOBECHUHU.
but6moreka IIOK
8 @akTopsl, BIUAIOIIKAE HA CKOPOCTh 1

XHUMHYSCKOM PEaAKIIMU 1 ITOJIOKCHHUEC

https://m.edsoo.ru/00adc28c
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XUMHUYCCKOI'0 paBHOBCCUA

OKHCIINTEIIFHO-BOCCTAHOBUTCIHHEIC

bubnnorexa [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 3eKTpOIUTHIECCKON
P P bubnnorexa [IOK
10 nuccormanui. CUILHBIE U ClIa0bIe
https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 Honunle ypaBHEHUS peaKIUNA buGnnorexa [IOK
yp peakit https://m.edsoo.ru/00add448
XUMHUYECKHUE CBOMCTBA KUCIIOT U
12 OCHOBAHHUH B CBETE MPEACTABICHUN buGnnorexa [IOK
puﬂ https://m.edsoo.ru/00add5d8
00 AICKTPOIUTHUYCCKOMN TUCCOIHAIINH
XUMHUYECKHE CBOIICTBA COJIEH B CBETE
13 [IpEICTaBIEHUNA 00 buGnnorexa [IOK
bea o https://m.edsoo.ru/00add8b2
AJIEKTPOIUTUYECKOMN TUCCOLMALIN
14 ITongarue o ruapoim3e cojiei buGnnorexa [OK
P https://m.edsoo.ru/00add9d4
15 O060011eHre U cucTeMaTH3aus bu6nuoreka LIOK
3HaHUHN https://m.edsoo.ru/00addd12
[TpakTrueckas padota Ne 1.
16 «Perienne YKcuepuMeEHTAIbHBIX Enbmorexa HOK
p https://m.edsoo.ru/00addbfa
3amauy
Kontponbhas padota Ne2 o teme
17 «INEKTPOIUTHUECKAS TUCCOIMAIINI bubnnorexa LHOK
p a HHATI. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PACTBOPAX»
O011ast XapakTeEPUCTHUKA FaJONEHOB.
18 XI/III:/I-II/I‘IGCKF:/IG CBI;ﬁCTBa Ha IIpUMepe bubnnorexa [OK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 XnopoBogopoa. CosisiHast KUCIIOTa, bub6mmoreka [IOK
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XUMUYECKHE CBOMCTBA, TTOJTyICHHE,
MIPUMECHECHHE

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

[TpakTrueckast padota Ne 2 o teme

20 «Tomy4yeHnue CoNTHON KUCIIOTBI bubamorexa LIOK
y N N ? https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBONUCTB»
Brruucienus no ypaBHeHUSIM
21 XUMHYECKUX eazpnﬁ €CJIY OJIUH U3 bubmorexa [IOK
PCAKLIHH, a https://m.edsoo.ru/00ade488
peareHToB JJaH B U30bITKE
” OO01mas xapaKTepUCTHKA YJIEMEHTOB bu6mmoreka [IOK
VIA-rpymnisl https://m.edsoo.ru/00ade64a
AnnoTponHble MOAU(PUKALUU CEPBI.
” HaxoxneHue cepsl U €€ COeIMHEHUI bu6muoreka LIOK
B MpUpojie. XMMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade64a
cepel
24 CepoBoi0poa, CTPOCHHE, bu6muoreka [IOK
¢du3nUecKre U XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Okxcunpl cepbl. CepHast KUCIIOTA,
25 (I)I/IBI/I‘-ICCKI/IIG:: u XI/Il\fI/I‘IeCKI/IC CBOICTBa bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHNE
XUMHUYECKUE PEaKIUH, JIeXKAIINUE B
OCHOBE INPOMBIIIIEHHOT0 criocoda
2% IIOJTyYEHUS CEPHOM KUCIIOTHI. bubnuoreka LIOK
XHUMHYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYXarollei cpesibl COeIMHEHUSIMU
cepsl
7 Brraucienne MaccoBoit 101 BEIXOAa bubmnorexa [JOK
MPOAYKTa PEaKIUU https://m.edsoo.ru/00adec8a
28 OO01as XxapaKTepUCTHKA YIIEMEHTOB bubmmorexa [JOK
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VA-rpynmnsl. A30T, paclipoCTpaHEHHE
B IIpUpOJIE, PU3UIECKUE U
XUMHUYECKHE CBOMCTBA

https://m.edsoo.ru/00adeea6

AMMuak, ero puznyecKkue u

bu6mmnoreka [IOK

29 XMMHYECKHUE CBOMCTBA, MOJYYECHUE U
https://m.edsoo.ru/00adf004
MIPUMEHEHUE
[TpakTtuueckas padora Ne 3 o Teme
30 «ITomyuenne amMmaka, U3y4eHHE €ro bubmmorexa [IOK
. Y 1Y https://m.edsoo.ru/00adf180
CBOMCTBY
31 A30THast KHCIIOTa, €€ PU3NIeCcKe u bubmmoreka [IOK
XHUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJNEN
aMMOHHUS B KaU€CTBE MUHEPAIbHBIX
32 00peHuii. XUMHUECKOE bubmorexa [IOK
yAODP ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH Cpeibl
COEIMHECHUSIMH a30Ta
docdhop. Oxcun pocdopa (V) u
33 Q)ocgo pHas{ KI/ICJI((l))Ta (1()1)1531/1516()31(1/16 u bubmmorexa [IOK
p o https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, MOTyYECHUE
Hcnons3oBanue hocharos B
34 KauyeCTBE MUHEPAJIbHBIX yI00OpEHHUH. bubnuoreka [IOK
3arpsi3HeHUE MPUPOTHOM CPEIIbI https://m.edsoo.ru/00adfc20
dbocharamu
Vriepon, pacupocTpaHeHUE B
35 pu z Ie[ (Ii))nsnzecgle 1 XUMHYECKHUE bubmorexa OK
P P e https://m.edsoo.ru/00adfd9c
CBOMCTBa
36 Oxkcupl yriepoaa, ux pusndeckue u bubmmoreka [IOK

XHUMHUYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKOJIOTHYECKHE TIPOOIEMBI,
CBsI3aHHBIE ¢ OKcUIoM yriepoza (IV)

i bubnuotexa [IOK
37 VYronpHas KUCIIOTa U €€ CONU
https://m.edso0o.ru/00ae006¢
[TpakTuyeckas padorta Ne 4 o reme

18 "[losrydyeHne yrieKucioro rasa. bu6nuoreka [IOK
KauecTBeHHas peakiius Ha kKapOOHAT- https://m.edsoo.ru/00ae027¢
1oH"

[TepBoHayanbHbIE TOHATHS 00
39 OPraHUYECKHX BEILIECTBAX KakK O bubmmorexa LOK
P https://m.edsoo.ru/00ae054e
COEIMHEHUSX yIiIepoaa
40 Kpemnuuii u ero coequaenus bubnnorexa [IOK
P https://m.edsoo.ru/00ac080a
[TpakTuueckas pabota Ne 5. Pemenue

Al AKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME bubnmnorexa [IOK
«Baxxnelmume HeMeTauIbl U UX https://m.edsoo.ru/00ac0bf2
COETMHEHUS
Konrpomnbnas padora Ne3 mo teme

. bubnuorexa [IOK
42 «Baxnenmue HeMeTalIbl U UX
https://m.edsoo.ru/00ac0e18
COETMHEHUS
OO61mas xapaKTepuCTUKa XUMHUIECKHIX
3JIEMEHTOB — METAJLIOB.

43 MeTtannnueckasl CBSI3b U but6moreka [IOK
METaJUTNYeCKasi KpUCTAILTHYECKAsT https://m.edsoo.ru/00ae103e
pemérka. Pu3nuecKue CBOMCTBa
METaJIJIOB
XUMHYECKUE CBOMCTBA METAJIOB.

. bubnuoteka [IOK

44 DNEKTPOXUMHUYECKUH psif

HaIPsHKEHUN METaJlIOB

https://m.edsoo.ru/00ael 156
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O61ue crnocoObl MOTyYeHHS
MmertaioB. Ciuiasel. Berunciaenus mo

45 aBHECHUSIM XUMHYECKUX PEaKIiit bubmorexa LIOK
yp PEAKIIH, https://m.edso0o.ru/00ael 156
€CJIM OJIUH U3 PEareHTOB COACPIKUT
MIpUMECH
46 IToHsITHE O KOPPO3UHN METAIIOB bubmorexa HOK
PP https://m.edsoo.ru/00ae1278
bubmuoreka [IOK
47 eJio € MeTall
Ienounpie MeTanbI https://m.edsoo.ru/00ac14b2
43 OKCHUIbI ¥ TUAPOKCHUIBI HATPUS U bu6mmoreka [IOK
Kanusa https://m.edsoo.ru/00ac14b2
49 [IlenouHO3eMeENbHBIE METAIIIBI — bu6nuoreka LIOK
KaIbIIUA 1 Mardui https://m.edsoo.ru/00acl5e8
. but6mmoreka IIOK
50 Baxueiinine coefUHEHNS KAJIBINS
https://m.edsoo.ru/00ae15e8
51 O000111eHNEe U cUCTEMAaTH3 AN
3HAHWI
5 JKEcTKOCTh BOJIBI M CITOCOOBI €€ bubmuoreka [IOK
YCTpaHEHUA https://m.edsoo.ru/00ae1886
[TpakTrueckas padota Ne 6 o Teme
53 "XEcTKoCTh BOJIBI U METOJIEI €€ bubmorexa HOK
" A A https://m.edsoo.ru/00aelae8
yCTpaHEHUs
but6mmoreka [IOK
54 A 5|
TTEOMUHIH https://m.edsoo.ru/00aelc64
55 AmM@oTepHbIe CBOICTBa OKCHIA U bubnuotexa [IOK
TUPOKCHIA https://m.edsoo.ru/00aelc64
56 Weeso but6moreka [IOK

https://m.edsoo.ru/00aec1d86
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OKcHIbl, THIPOKCHUIBI U COJTH Kelle3a

but6mmoreka [IOK

37 (IT) u xene3a (II) https://m.edsoo.ru/00ae35¢e6
58 O60ﬁLEI€HI/IC U cUcTeMaTH3alus
3HAaHUU
[TpaxTrueckas pabora Ne 7. Pemenue
59 HKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME bu6mmoreka [IOK
«BaxxHelme MeTajuibl U UX https://m.edsoo.ru/00ae3de8
COCZIMTHEHUS
Boruncnenus no ypaBHEeHUsIM
XUMHUYECKUX PEaKIUi, €ClIi O1H U3
60 pEeareHToB JIaH B U30BITKE WITH bu6nuoreka LIOK
COZECPKUT IpUMecH. Brruucienus https://m.edsoo.ru/00ae1750
MacCOBOM JJOJU BBIXOJa MPOIYKTa
peakimu
61 O606I{1€HI/I€ Y CUCTEMaTH3aIus
3HAHUH
KonTtponbnas padora Ne4 mo teme
62 «Baxnenmme MeTaibl U UX
COEIIUHEHUS
63 BemectBa u Marepuansl B bubnmnoreka [IOK
MTOBCETHEBHOM ’KM3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMHYECKOE 3arpsi3HEHNE bubnuoreka LIOK
OKpPY’KaIOILEH Cpe/bl https://m.edsoo.ru/00ae4270
65 Ponbs xumuu B permeHnn bu6nuoreka LIOK
HKOJIOTHUECKUX MPOoOIieM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O6006111€eHNE U bubmmoreka [IOK
cHUCTeMaTU3alus 3HaHUI https://m.edsoo.ru/00ae0dOa
67 PesepBHbIit ypok. O6001IeHHE T bubmmoreka [IOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

CHUCTEMAaTU3all1sl 3HAHUN

https://m.edsoo.ru/00adb33¢c

63 PesepBHsIit ypok. O600IIeHNE 1

cucTeMaTHu3alus 3HaHUu!

bubnnorexa [IOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO HACOB 10
I[TPOTPAMME

68



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METO/IUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

» Xumus, 8 knacc/ 'abpuensu O.C., OctpoymoB U.I"., Cnaakos C.A.,
AknnonepHoe obmectBo «M3aaTenscTBo «IIpocBenienne»
» Xumus, 9 knacc/ I'abpuensn O.C., OctpoymoB U.T"., Cnaakos C.A.,

AxnnonepHoe obmectBo «M3natensctBo «IIpocBemienne»

METOANUYECKHUE MATEPUAJIBI IJI51 YUUTEJIS
Metoanueckoe nocobue k yueonuky O.C. I'abpuensaa O.C. Xumus 8 kiacc, 9

KJI1accC

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCbHI U PECYPCbI CETH
HUHTEPHET

bu6nuoreka I1OK https://m.edsoo.ru/7f41837¢


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