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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHus
COCTaBJI€HAa Ha OCHOBE TpeOOBaHMM K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
00pa3oBaTeIbHON MPOrPaMMbl OCHOBHOI'O 00IIIero 00pa3oBaHusl, MPEACTaBICHHBIX
B ®I'OC OOO, a Takke Ha OCHOBe (QenepanbHOl paboueil MporpamMmbl
BOCIHUTAHUS U C YYETOM KOHIICIIMU MPENOIaBaHusl Y4eOHOTO MpeaMeTa « X UMM
B 00pa3oBaTeNbHBIX opraHu3anusax Poccuiickoit @enepanuu.

[Iporpamma mo xuMuu Aa€T TpPENCTaBICHUE O IENsIX, OOIIeW cTpaTeruu
oOy4eHHsi, BOCHUTaHUS W Pa3BUTHS OOYYAIOMIMXCS CPEJICTBAMH Y4YEOHOIO
npeaMera, YCTaHABJIMBAECT 00s13aTeIbHOE MpeAMETHOE CoJIep KaHue,
MpeaycMaTpUBACT paclpe/ieieHHe €ero Mo KjiaccaM M CTPYKTypUpOBaHHUE IO
pazienaM M TeMaM MpOrpaMMbl MO XUMHH, ONPEACISIET KOJIMYECTBEHHBIE U
KauECTBEHHbIE XapaKTEPUCTUKU coJiepKaHus, PEKOMEHTyEMYIO
NOCJEN0BATEIbHOCTh M3YYEHHS] XHUMUU C YUYETOM  MEXKOPEAMETHBIX H
BHYTPUIIPEIMETHBIX  CBA3€H, JIOTUKM Y4e€OHOrO TpoIlecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYaromuxcs, ONpeAesieT BO3MOXKHOCTH —MpeaMeTa IS
peanu3anuu TpeOOBaHUM K pe3yjbTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTENbHOM
IpOrpaMMbl HA YPOBHE OCHOBHOI'O OOIIero oOpa3oBaHMsl, a Takxke TpeOOBaHUM K
pe3yibTataM 00yYeHHs] XUMUM Ha YPOBHE II€JICH M3yUeHHUs MpeaMeTa U OCHOBHBIX
BHUJIOB Y4YEOHO-TIO3HABATEIILHOW JEATEIIbHOCTH OOYYaloIIerocss IO OCBOCHUIO
y4eOHOT0 COIepKAHUSI.

3HaHWE XHMHUHU CIYXXUT OCHOBOW il (HOPMUPOBAHHUS MHUPOBO33PEHUS
oOydaromierocs, ero MpejcTaBICHUN O MaTEPUAIBHOM €IMHCTBE MHPA, BAXKHYIO
poJib UrparoT (GOpMUPYEMbIE€ XHMHEH MPEICTAaBICHUS O B3aMMOIPEBPAIICHUSIX
SHEPrUU M 00 DBOJIIOIMU BEIIECTB B MPUPOJAE, O MYTIX PEIHICHUS TJI00aTbHBIX
npo0JieM YCTOWYMBOIO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, IHEPTETHUYECKOMH,
MUIIEBON M SKOJIOTUUYECKON O€30MacHOCTH, MTPOOIIEM 3IpaBOOXPAHEHHUSI.

N3yuenune xummu:

CIIOCOOCTBYET  pealiM3aliii  BO3MOXKHOCTEM  JJIi  CaMOpa3BUTUA |
dhopmMupoBaHUsI KYJIbTYPhI IMYHOCTH, €€ o01el U (PyHKIIMOHATBHON TPaMOTHOCTH;

BHOCUT BKJaJ B (DOPMUPOBAHME MBIILJICHUS U TBOPUYECKUX CIOCOOHOCTEM
o0ydJaronumxcsi, HaBBIKOB HMX CaMOCTOSITEJIbBHOW  y4yeOHOM  JCeSTENbHOCTH,
DKCIIEPUMEHTAIILHBIX M HCCJIENOBATEIbCKUX YMEHHH, HEOOXOAMMBIX KakK B
MOBCEIHEBHOM JKU3HU, TaK U B TPOPECCUOHATILHON JIeATEeTbHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYyYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LIEJIOCTHOTO B3MJIsia HA €IMHCTBO MPUPOJIBI U YEIOBEKA, SABJISIETCS OTBETCTBEHHBIM
sTanoM B (OpMHUPOBAHUHN €CTECTBEHHO--HAYYHON TPAaMOTHOCTU 00YYaIONTUXCS;



croco0cTByeT (HOPMUPOBAHHMIO IIEHHOCTHOTO OTHOUICHHSI K €CTECTBEHHO-
-HAYYHBIM 3HAHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B SKOJIOTUYECKOE
00pa3oBaHUE 00YYAIOITUXCHI.

JlanHble HampaBlieHHS B OOYYEHMHM XMMHUHU OOECIEUMBAIOTCA CIEIM(PUKON
colepkaHusi  y4eOHOro mpeaMera, KOTOpPBIM  SABISETCS — NEeJaroruvyecku
a/IaITHPOBAHHBIM OTpaXeHHEM 0a30BOM HAYKH XMMUU Ha OMPECIEHHOM JTare eé
pa3BUTH.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00I1Ier0 00Opa3oBaHUsi OpPUEHTUPOBAH Ha
OCBOCHHME OOYYarOUIUMUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHATUNA XUMHH, OCHOB
HEOPraHMYECKOM XHWMHM W HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX MOHSATUN
OPTraHUYECKON XUMHH.

CtpykTypa coaepskKaHus MPOTPaMMbI MO XUMHUHU C(POPMUPOBAHA HA OCHOBE
CUCTEMHOTO mnoaxoaa K e€ u3ydeHuro. Coaep:kaHue CKIaIbIBA€TCd U3 CHCTEMBbI
MOHATUN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI OHATUN O XUMUYECKOU
peakiuu. OO0€e 3TH CHUCTEMBI CTPYKTYPHO OPraHM30BaHbl 10 MPUHIIUITY
MOCJIEA0BATEIBLHOTO PA3BUTHS 3HAHUII HA OCHOBE TEOPETUUYECKUX MPEICTABICHUN
Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YY€HUsI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— [lepuoanueckoro 3akoHa /. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XMMUU;

— YUYEHHSI O CTPOCHUU aTOMa U XUMHYECKOH CBS3H;

— TMpeACTaBlIeHUN 00 JJIEKTPOJUTUYECKOW JMCCOLMAIMM BEIECTB B
pacTBopax.

Teopernueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HMIIMPUYECKHU
MOJIYYEHHBIX U OCMBICJIEHHBIX (PAKTOB, Pa3BUBAIOTCS MOCIEI0BATEIBHO OT OJTHOTO
YPOBHSI K JPYroMy, BBINOJHSAS (QYHKIUH OOBACHEHUS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOEHHSI U BO3MOKHOCTEW MPAKTUYECKOTO MPUMEHEHUS] U MOJYy4YECHUs
U3Y4YaeMbIX BEILECTB.

OcBoeHue mporpaMMbl IO XHMHUHU  CHOCOOCTBYET  (DOPMHUPOBAHMIO
MPEACTABIICHUS] O XUMUYECKOM COCTABIIIOLIEN HAYYHOM KAPTUHBI MHUPA B JIOTHUKE
€€ CHUCTEeMHON NpPUPOJIbl, IEHHOCTHOIO OTHOILIECHHUS K HAYyYHOMY 3HAHUIO H
METOJlaM TO3HaHWS B Hayke. M3yueHHe XUMHUHM TPOUCXOJUT C MPHUBICUYECHUEM
3HAHUM W3 paHee M3YUYEHHBIX Yy4eOHBIX NpeaMeToB: «OKpYKalOMUiA MUDPY,
«buonorus. 57 knaccel» U «PusnKa. / KIaccy.

[lpy wu3yuyeHHH XUMHUHM TPOUCXOAUT (HOPMUPOBAHHWE 3HAHUN OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHUYECKOU
JESATEIbHOCTH YEJIOBEKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBHI.
3amaua y4eOHOTO mpeaMera COCTOMT B (OPMHUPOBAHHUU CHCTEMBl XUMHYECKHX
3HAaHUN — Ba)KHEHUIINUX (paKTOB, IMMOHATHH, 3aKOHOB M TCOPETUUYECKHUX IOJIOKCHHIH,
JOCTYIHBIX O00O0OIIEHUIT MUPOBO33PEHUYECKOTO XapakTepa, s3blka HayKH, B



OpUOOIIEHNHM K HAyYHbIM METOJaM T[O3HAHUSA TPU HW3YYCHHH BEIIECTB U
XUMHUYECKUX PeaKiuii, B (OPMUPOBAHUH U PA3BUTHUU MO3HABATEIIbHBIX YMEHHUH U
UX TPUMEHEHWH B Y4eOHO-TIO3HABATEIbHOW U Y4EOHO-HCCIEAOBATEIbCKON
JeSTEIbHOCTH, OCBOCHMM NpPaBWJI 0O€30MacHOr0 OOpallleHusi C BEIIeCTBAMH B
[MOBCEJHEBHOM KU3HU.

[Ipu M3yyeHUn XMMUU HAa YPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHHs Ba)XKHOE
3HaYE€HHE MPUOOPENH TaKHUE LU, KAK:

— (dopmupoBaHHe HMHTEIUIEKTYaJIbHO PAa3BUTON JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIIbHOMY NPUHSTHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMUMCS YCIOBUSAM KU3HU;

— HampaBJICHHOCTh OOy4YeHUSI Ha  CHUCTEeMaTHYEeCKOEe MpUOOIECHUE
oOydJaronmxcsi K CaMOCTOATENbHON I103HABATENbHOW JESITEIIbHOCTH, HAay4YHBIM
METOJIlaM TO3HaHUs, (POPMHUPYIOIIMM MOTHBAIMIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUH;

— o0ecreueHne yCI0BU, CITIOCOOCTBYIONMIUX MTPUOOPETEHHUIO 00YyYatOIUMUCS
OIbITa Pa3HOOOPA3HOW MAESITEIbHOCTH, MO3HAHUS U CAMOIO3HAHMS, KIIIOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIOLIUX YHUBEPCAJIBbHOE 3HAUYEHUE IJIs
pa3IMYHBIX BUOB JESTEIBHOCTH,

— (opmupoBanue oOwmWEeNd (QYHKIMOHAIBHOM M E€CTECTBEHHO-HAYyYHOUH
IPaMOTHOCTH, B TOM YHCJIE€ YMEHHMHA OOBSACHATP U OLEHUBATH SIBJICHUSA
OKpPY’KaIOIIETO MHpA, UCIOJIb3Ys 3HAHMUS U OMNbIT, MOJTYYEHHbIE NPU H3YYECHHUH
XUMHH, TPUMEHATh HX MPU PEUIeHHH MpoOJieM B IOBCEAHEBHOM >XKU3HU U
TPYZIOBOU JIEATEIIBHOCTH;

— (QopmupoBaHne y oOOydarolmuxcs TyMaHUCTHYECKHMX OTHOIICHUH,
NOHMMaHUsl LEHHOCTH XUMHYECKUX 3HAaHUW JUIg BBIPAOOTKH HKOJIOTUYECKU
1eJIeCO00Pa3HOro TOBENEHUST B OBITY U TPYAOBOH JEATENBHOCTH B LEISIX
COXPAHEHUS CBOETO 370POBbs U OKPYXKaIOIIe MPUPOAHOMN Cpebl;

— pa3BUTHE MOTHBALMM K OOYYEHHUIO, CIIOCOOHOCTEW K CAMOKOHTPOJIIO U
CaMOBOCIHMTAaHUID Ha OCHOBE YCBOEHHMS OOILIEYENIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOPY IpO(uUis U HANpaBJIE€HHOCTU JaJIbHEHIIEro
oOydeHusl.

OOmiee YMCIO YacoB, OTBEACHHBIX I W3YYCHHUS XHMHH Ha YPOBHE
OCHOBHOTO 00111eT0 00pazoBanus, coctabisieT 136 yacoB: B 8 kitacce — 68 1acosB (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJZIEIIO).



COLEPKAHUE OBYYEHMUA

8 KVIACC

IlepBoHayaibHbIe XUMUYECKHE MOHATHSA

[Ipenmer xumuun. Posib XMMUM B )KU3HHU YEIOBEKAa. XUMHS B CHCTEME HAYK.
Tena wm BemectBa. duU3nMyecKUe CBOWCTBA BEHIECTB. ArperaTHOE COCTOSHUE
BemecTB. [loHsATHE O MeToAax MO3HAHMUS B XUMUU. YHMCThIE BEIIECTBA U CMECH.
CrniocoObl pa3zesieHnust CMecei.

ATOMBI U MOJIEKYJIbI. XHUMHUYECKHE dJeMEHThl. CHMBOJIBI XUMHYECKHX
aneMeHTOB. [IpocThie U Cl0KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnyeckasi ¢opmyna. BaleHTHOCTP aTOMOB XWMHYECKHUX 3JIEMEHTOB.
3aKOH TMOCTOSIHCTBA cocTaBa BewecTB. (OTHOCUTENbHAs AaTOMHAas Macca.
OTtHOocuTeNnbHAsT MOJIEKYJIsIpHas Macca. MaccoBast 10Ji1 XUMHUYECKOTO 3JIEMEHTa B
COCJIMHEHUH.

KomnuectBo BemiectBa. Moiib. MossipHas macca. B3anmMoCBsA3b KOJIMYECTBA,
MacCchl M 4YHUCIa CTPYKTYPHBIX €IUHUIl BewiecTBa. Pacu€rsl mo Qopmynam
XUMUYECKUX COCTMHEHUH.

du3nyecKue U XMMUUYECKUE SBJICHUSA. XUMHUUECKasi peakius U €€ MpUu3HaKH.
3aKOH COXpaHEHMs] MAcChl BEIECTB. XUMHUYeCKHe ypaBHeHus. Knaccuduxarms
XUMUYECKUX PEaKINil (COeMHEHUS, PA3IOKEHUS, 3aMEeIICHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHM MOCYIOH, NMpaBUiaMu padoThl B Ja0OpaTOpUu U
npuémMamMu oOpalleHus: ¢ JJabopaTopHbIM 00OPYAOBaHUEM, U3YUCHUE U OIMCAHUE
¢u3nuecKkux CBOWCTB O0pa3lOB HEOPTaHMYECKUX BEIIECTB, HAOIIOEHUE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JbJA, PACTUPAHHME caxapa B CTYIIKE,
KUTIEHUE W KOHJEHCAIMS BOJbI) U XUMHUYECKUX (TOPEHUE CBEYM, MPOKATUBAHUE
MEJTHOM MPOBOJIOKU, B3AUMOJECHCTBUE MeJla ¢ KUCIOTON) SIBJICHUH, HaONI0AeHUE U
OMKCAaHUE TPU3HAKOB MPOTEKAHUS XUMHUYECKHX peakiuil (pas3iokeHue caxapa,
B3aMMOJICUCTBHE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe THUAPOKCHUIIA
Menu (II) mpu HarpeBaHuu, B3auMOJICUCTBUE Keye3a ¢ pacTBopoM coiiu meau (11),
U3Y4YEHHE CIOCOOOB PA3esICHHUs] CMECEH: C MOMOIIbI0 MarHuTa, (pUiIbTPOBAHUE,
BbITIApUBAHUE, NUCTHLISAIMSA, XpoMaTtorpadusi, MpoOBEIeHNE OYUCTKH TTOBAPCHHON
coiv, HaOJIOJEHWEe U  ONHWCAHWE  Pe3yJbTAaTOB  MPOBEIACHUS  OINBITA,
WJUTFOCTPUPYIOUIETO 3aKOH COXPAHEHUs MAacCChl, CO3JaHUE MOJENIEH MOJIEKYII
(ILIapoCTepIKHEBBIX ).

BaskHejinue npeacTtaBuTe 1M HEOPraHNYECKUX BellleCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kuciaopon — aneMeHT U MpocToe
BemiecTBo. HaxokneHue kucimopoaa B mOpupoiae, (U3MUECKUEe U XUMUYECKUE
cBoiictBa (peaknmu ropenus). Oxcuapl. [lpumenenue kucnopoga. CrocoOsl



MOJIy4eHUs] KHCIopoAa B JabOpaTOpud W IPOMBINUIEHHOCTH. KpyroBopor
Kucnopoa B mpupojie. O30H — aJIoTpoIiHas MOIU(UKAIIHS KUCIOPOA.

TermnoBoit 3¢h(deKT XUMHUECKON peaklnu, TePMOXUMUYECKUE YpaBHEHHUS,
9K30- W HHAOTEPMHUYECKHE pEaKUHUH. TOIIIMBO: yroiab M METaH. 3arpsa3HEHUe
BO3/lyXa, YCUIIEHUE MapHUKOBOTO d(deKTa, pa3pylieHue 030HOBOTO CIIOS.

Bomopon — »smemeHT M mpocToe BemiecTBo. HaxoxkaeHwe Boaopoja B
npupone, (QuMUeckrne MW XUMHUYECKHE CBOWCTBA, TPUMEHEHHE, CIIOCOOBI
nonydenus. Knuemorel u comu.

MonsipHbIii 00BEM Ta30B. PacuéThl M0 XUMHYECKUM YPABHEHUSIM.

dusnyeckue cBoucrBa BoAbl. Boma kak pactBopurens.  PacTBOpEIL
HacelllieHHBIE M HEHACBIMIEHHBIE pPacTBOpPBl. PacTBOPMMOCTH BEILIECTB B BOJE.
MaccoBast 10J11 BEHIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJABI. OCHOBAHHS.
Ponp pacTtBOpOB B mpupojae U B KU3HM 4eslOoBeKa. KpyroBopor BoAwl B NpupoAE.
3arps3HeHne NpUpPOAHBIX BOJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanusa neopranuueckux coenuHenuit. Oxcuppl. Krnaccudukarms
OKCUJIOB:  coseoOpa3ytouue  (OCHOBHBIE, KHUCIOTHBIE, aM(pOTEpHbIE) U
HecoseoOpasyromue. Homenknatypa okcugoB. Dusumyeckue U XUMUYECKHE
CBOMCTBA OKCHJIOB. [lonyueHune okcuaos.

OcHoBanus. Knaccudukanuss ocHOBaHHMM: IMENOYM U HEPACTBOPUMBIC
ocHoBaHus. HoMeHknatypa ocHoBaHHMU. PU3MYECKHME U XUMUUYECKHE CBOICTBA
ocHoBaHuu. [losryyeHre OCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucior. @usnyeckue u
XMMHUYECKUE CBOWMCTBA KHUCIOT. Psn axktuBHoctm metammoB H. H. bekerona.
[Tomy4yeHue KUCioT.

Comu. Homenkinarypa comneil. duznueckue U XMMHYECKHUE CBOWCTBA COJIEH.
[Tonyuenue conen.

['eneTnueckas CBs3b MEXKIY KJIaCCAMU HEOPTaHUYECKUX COCTUHEHU.

Xumuueckuit IKCnepumenm:

KAaueCTBEHHOE OINPEIEIICHUE COAECPKaHNUs KUCIOPOJa B BO3AyXe, MOJIyUYECHHE,
coOuMpaHue, pacno3HaBaHME M HW3YYEHUE CBOWCTB KHUCIOpOAa, HAOIIOIEHHE
B3aMMOJICUCTBHSI BEIIECTB C KHUCJIOPOJAOM U YCIOBUS BO3HUKHOBEHUSA U
IpeKpalieHusl ropeHus (moxapa), O3HAKOMJICHHE C oOpa3laMd OKCHIOB U
OMHCaHWE HX CBOWCTB, MOJy4YeHHE, COOMpaHHME, pPACllO3HABaHWE M HU3YYCHUE
CBOMCTB BoJIOpoaa (TopeHue), BzaumojaeicTBue Bojpopona ¢ okcunoM menu (II)
(BO3MOKHO HCIIOJIL30BaHUE BHUCOMATEpHAIOB), HaOMOAeHUE O00pa3IloB BEIECTB
KOJMYECTBOM 1 MoOJb, HCCIEIOBaHHE OCOOCHHOCTEH pacTBOPEHHUsS BEILIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, TPUTOTOBIIEHHE PACTBOPOB C OMNPEAEIEHHOU
MacCOBOM J10JIell pacCTBOPEHHOIO BELIECTBA, B3aUMOJEHCTBUE BOJBI C METaJUIAMH
(HaTpueM ©  KaiublueM) (BO3MOXHO UCIIOJb30BaHUE BHUECOMATEPHUATIOR),



MCCeOBaHNEe OO0pa3lloB HEOPTaHWYECKWX BEIIECTB PA3IMYHBIX  KJIACCOB,
HaOJI0/ICHNE U3MEHEHHUsI OKPACKU MHANKATOPOB B PACTBOpPAX KHUCJIOT U IIENIOYEH,
uzydueHue B3aumojeiictBus oxcuga meau (II) ¢ pacTBOpoM cepHOM KHCIIOTHI,
KHCJIIOT C MeETajulaMH, pPEaKkUui HEeUTpaln3alvd, IOJIYYEHHE HEPACTBOPHUMBIX
OCHOBAaHWM, BBITECHEHHE OJHOTO METAJUIa APYTHM K3 PACTBOPA COJIM, PEUICHUE
AKCIIEPUMEHTAIIBHBIX 33/la4 N0 TeMme «BaxkHenmme Kiaacchl HEOPTraHUYECKUX
COCIMHEHUIY.

IHepuoauueckud 3axkoH u Ilepumognyeckasi cucreMa XUMHYECKHUX
iemenToB JI. U. MengeneeBa. CtpoeHne aroMoB. XUMHYECKasi CBS3b.
OKHCINTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBble TOMBITKM KIAacCU(PHUKAIIMA XUMHUYECKHX dJeMeHTOB. [loHsTHE O
rpymnmnax CXOJHBIX 2JJIEMEHTOB (IIEJOYHBIE W IIEJIOYHO3EMEJbHbIE METAILIBI,
raJIOreHbl, MHEPTHBIEC Ta3bl). DJIEMEHTHI, KOTOPhIE 00pa3yloT aM(OTEepHBIE OKCUIBI
U TUAPOKCHUIBI.

[Tepunonnueckuit 3akoH. [lepronnueckas cucTeMa XMMHYECKHUX 3JIEMEHTOB /J1.
N. MengeneeBa.  KoporkonepuonHas W JAJUHHONEpUOAHAs  (HOpMBI
Ilepnogmueckont cucteMbl Xumuyeckux 3iemeHToB J1. M. MenneneeBa. llepuonst
u rpynnbl. Ouzndeckuii CMBICI TOPSAKOBOIO HOMEpA, HOMEPOB IIEpUOJA U
TPYIIIbI 3JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oronsl. Dnexktponsl. CTpoeHue
AJEKTPOHHBIX  000J0YeK aToMOB TepBbIX 20 XMMHUYECKHX  DJIEMEHTOB
[Tepuomnueckout cucremsl . M. MenneneeBa. XapakTepucTUKa XUMHYECKOTO
3JIEMEHTA M0 ero nosioxeHuro B [lepuoanyeckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUs paJnyca aTOMOB XHMHUYECKHUX JJIEMEHTOB,
METAJUIMYECKNX U HEMETAJNIMYECKUX CBOMCTB IO IpyInaM U Mepruoaam.

3nauenue [lepuoauueckoro 3akoHa u [leprnoanueckoil cUCTEMbI XUMUYECKUX
AJIEMEHTOB I pa3BuUTHs Haykn WU npaktuku. . M. MenaeneeB — y4€HbIM U
rpakIaHUH.

Xumuyeckass cBsizb. KoBaneHTHass (mosisipHass W HEMOJSIpHAs) CBS3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKHUX AIEMEHTOB. IOHHAas CBA3b.

Crenenb  okucieHus.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Iponecchl OkucaeHus nu BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEINH.

Xumuueckuit IKCnepumenm

U3ydeHue oOpaslloB BEIIECTB METAUIOB M HEMETAIJIOB, B3aWMOJCHCTBUE
TUJIPOKCHAA LIMHKA C PACTBOPAMHM KHUCJIOT W IIEJIOYEH, MPOBEICHUE OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUN
(ropeHue, peakiuu pa3noKeHusl, COSUHEHHUS).

Meosicnpeomemmnule ceéazu



Peanuzanus MeXNpeaMETHBIX CBA3€H NpU M3YYEHUM XUMUU B 8 Kiacce
OCYLIECTBJISIETCS. 4E€pe3 MCHOJIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAyYHbIX
NOHATUH, TAK W NOHATHUH, SBJISIOIINXCS CUCTEMHBIMH IS OTACIIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT0 IUKJIA.

OO11ue ecTecTBEHHO--HAay4YHbIE MOHATHUS: HAyYHbIH (DaKT, THUIIOTE3a, TEOPHS,
3aKOH, AaHaJIW3, CHUHTE3, KIacCU(pUKalusi, MEPUOJUYHOCTh, HaOII0AEHHE,
AKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBICHUE.

®usuka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHJ,
U30TOIBI, PaAMOAKTUBHOCTb, MOJIEKYJa, YJIEKTPUYECKHUN 3apsi, BELIECTBO, TEJIO,
00BEM, arperaTHO€ COCTOSIHHME BEIIECTBA, ra3, (PU3NYECKUE BEIWYUHBI, €IUHULIBI
U3MEPEHNs, KOCMOC, IUIaHETHI, 3BE3/1b1, CouHIIE.

buonorus: dotocuntes, npixanue, ouocdepa.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHbIE MOPOJBI,
II0JIE3HBIE UCKOIAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XUMHYeECKasl peaKUus

[lepnognueckunii 3axoH. [leproguueckas cucrema XUMAYECKUX JIEMEHTOB /.
N. Menpeneea. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHWUH CBOMCTB
XUMHAYECKUX DJJIEMEHTOB TMEPBBIX TPEX TNEPUONOB, Kajuus, KalblUsid M HX
COCAMHEHUNM B COOTBETICTBUU C IIOJIOKEHHEM JJIeMeHTOB B Ilepuomuueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BellecTBAa: BHJBI XWMHUYECKOW CBS3U. THIIBI KPHUCTAIUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKH U
BHJIa XUMHUYECKOU CBA3U.

Knaccudukanuus v HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XHUMHUECKUE
CBOMCTBA BEUIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJAcCaM HEOPraHUYEeCKHUX
COEMHEHNI, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanys XuMAYECKUX peaklMii 0 pa3IMYHbIM IPU3HAKaM (10 YUCITY
M COCTaBy YYacTBYIOIIMX B pEaKIUU BEIIECTB, MO TemIOBOoMY 3((deKTy, Mo
M3MEHEHUIO CTETEHEN OKHMCIEHUS XUMHUYECKHX DJIEMEHTOB, MO 00OpaTUMOCTH, MO
YYACTHIO KaTaju3aTopa). JK30- U S3HAOTEPMUYECKHE PEAKLIMH, TEPMOXUMHYECKHUE
YPaBHEHUSL.

[TonsiTue 0 ckopocTu XuUMUYecKoM peakiuu. [loHsiTue 00 00paTUMbBIX U
HEOOpaTUMBIX XMMHYECKUX peakiusx. [IoHATHE O TOMOTeHHBIX U TeTepOTeHHBIX
peakuusx. [lonarue o karammse. [lonsTre 0 xumuueckom paBHoBecun. DakTopsl,
BIMSAIONIME HAa CKOPOCTh XMMHUYECKOW pEAaKUUMW W MOJOKEHUE XHUMHUYECKOTO
PaBHOBECHSI.

OKHCIUTETbHO-BOCCTAHOBUTENILHBIE ~ PEAKLMM,  AJIEKTPOHHBIM  OajaHc
OKHCIIUTEJIbHO-BOCCTAHOBUTEIILHOM  PEAKLIMH. CocraBineHue  ypaBHEHUH



OKHUCJIUTEIBHO--BOCCTAHOBUTENIbHBIX ~ PEAKUMd C  HCIOJIB30BAHUEM  METOJA
AJEKTPOHHOTO OajaHca.

Teopus 3EKTPOIUTUYECKON TUCCOIMALUMU. DIEKTPOIUTHI U HEJIEKTPOJIUTHI.
Kartnonbl, aHnoHbl. MexaHW3M JUCCOLMALIMM BELIECTB C PA3JIMYHBIMU BHJIAMU
XUMU4ecKkoil cBsizu. CteneHs auccouuanuu. CUIIbHbBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiiuu noHHOTO OOMEHa. Y CIOBUS MPOTEKaHUs Peakluii HOHHOTO OOMeHa,
IOJIHBIE M COKpAIUIEHHBIE HMOHHBIE YpaBHEHHs peakuuil. CBOICTBAa KHCIIOT,
OCHOBaHMN W coJlel B CBETE TMPEJCTaBICHUA OO0 AJIEKTPOIUTUUECKON
nucconuanvu. KauectBeHHbIE peakiny Ha MOHBL. [[OHATHE O THAPOIINU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHUYECKHX
BEILIECTB — METAUIOB U HEMETAIOB (rpaura M anMasa), CJIOKHBIX BEIECTB
(xJopuga HaTpHUsl), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW peakuuu
OT BO3JCHCTBUS pa3IUYHBIX (DAKTOPOB, MCCIEIOBAHUE HIIEKTPONPOBOIHOCTU
pacTBOpPOB BEWIECTB, IPOLECCAa JUCCOLMALMU KHCIOT, IIEJIOoYeld M COJel
(BO3MOXKHO ~ MCHOJIb30BAaHME  BHJIEO MAaTEpPUANOB), IPOBEICHUE  OMBITOB,
WUTIOCTPUPYIOUIUX ~ NPU3HAKM  NPOTEKaHWs  peakuuii HOHHOro  oOMeHa
(oOpazoBanue ocajka, BbIJEJICHUE Tra3a, oOOpa3oBaHUWE BOJbl), OIBITOB,
WUIIOCTPUPYIOIIUX ~ MNPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX  PEaKIIM
(ropeHue, peakuuy pas3iokKeHHs, COeIUHEHUs), paclio3HaBaHUE HEOPTraHUYECKHUX
BEIIECTB C TOMOIIBIO KAaYeCTBEHHBIX pPEAKUUMd Ha HOHBI, pEIICHUE
AKCIIEPUMEHTAIIbHBIX 3a/1a4.

HemeTansbl 1 MX COeITUHEHHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTU CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (U3HUECKHue CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHUYECKHE CBOWCTBA Ha MpPUMEpEe  XJjopa
(B3aMMOJEHCTBHE € MeETallaMH, HEMEeTalllaMH, WIeno4amu). XJIOPOBOAOPO/I.
ConsiHass KHCIIOTa, XMMUYECKUE CBOMCTBA, MOJIydeHUE, NMpUMEHEHue. JlencTBue
XJIOpa M XJOPOBOJAOPOAA HA OpPraHM3M YeEJIOBEKa. BaxkHeWlne XJIOpuabl U UX
HAXO0XKIEHUE B IPUPOJIE.

OO6mast xapaktepuctuka d7aeMeHTOB VIA-rpymmbl. OcOOCHHOCTU CTPOEHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CTpoeHue M (pu3myeckue CBOMCTBA
IPOCTHIX BEUIECTB — KUCIOPOAA U cepbl. AJIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMUYeCKue cBOicTBa cepbl. CepoBOAOpO, CTpoeHHUE, (U3NYECKUE U
XUMUYECKHE CBOMCTBA. OKCHABI CEPbl KAK NPEICTABUTENN KHCIOTHBIX OKCHIOB.
Cepnas kwucnora, (Qu3nUeckne © XHMHYECKHE CBOicTBa (0Omue Kak
OpeiCcTaBUTENd Kjacca KHUCIOT U crnenuduyeckue). XHUMHUYECKHE pEeakluu,
JeXallie B OCHOBE MPOMBIIIJIEHHOTO Croco0a MOJy4YeHUs CEPHOM KHUCIIOTHI.
[Tpumenenue cepHoit KUCaOThl. COIM CEPHOUN KUCIOThI, KAYECTBEHHAS! PEaKIls Ha



cynabdar-uoH. Haxoxzaenue ceppl M €€ coeluHEHUN B mpupoge. XUMHYECKOE
3arpsA3HECHUE OKPYXAIOMIEH Cpeabl COCAUHEHUSIMU Cepbl (KUCIOTHBIC JOXKH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHUS.

OO6mast xapakrepuctuka 3jeMeHTOB VA-Tpynmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapAaKTEPHBIE CTENEHU OKHCIEHUS. A30T, PaCpOCTPAHEHUE B MPHUPOJE,
dusngeckue u XuMrUIeckue cBoicTa. KpyroBopor a3ora B mpupojae. AMMHAK, €ro
du3nUecKre 1 XUMUIECKHAE CBOMCTBA, TOJydeHHE U puMeHeHne. Collu aMMOHUS,
ux pU3MUECKUEe U XUMUYECKHE CBOMCTBA, MpUMeHeHe. KauecTBeHHas: peakiys Ha
MOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MoJiydeHue, (PU3NYeCKue U XUMUYECKUE
cBOMcTBa (00IIME Kak TMpEACTAaBUTENsl Kiacca KUCIOT M cHenuduyeckue).
Ucnonb3oBaHWe HUTPATOB W COJIEM aMMOHHMSI B KaueCTBE MHUHEPAIbHBIX
ya00peHnil. XuMHUYECKOe 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeAMHEHUSIMU a30Ta
(KUCTIOTHBIE JOXIM, 3arps3HEHUE BO3/1yXa, MOYBBI M BOJOEMOB). Docdop,
ajutoTpornHbie Moaudukanuu (ocdopa, puznyeckue M XUMHUYECKHE CBOMCTBA.
Oxcun pochopa (V) u pochopras kuciiora, Gpu3rUecKre 1 XUMHIECKHAE CBOMCTRA,
noxydyeHue. Mcnonp3oBanue pocaToB B KAYECTBE MUHEPAIBHBIX YIOOPEHUH.

O6mast xapakrepuctuka 3aeMeHTOB [VA-rpymmbl. OcOOEHHOCTH CTpOEHUS
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKUCIEHUSA.  YTIEpod,  aJUIOTPOINHbIE
Moau(dUKalMKM, PpacHpoOCTpaHEHHE B MPUPOJAE, (PUIHYECKUE U XUMHUYECKHE
cBoiicTBa. AncopOuusa. Kpyrosopot yriaepoaa B npupoje. OKCUIbl yriiepoaa, ux
duznueckue W XUMUYECKHE CBOMCTBA, JEHCTBUE Ha KUBbIE OpPraHU3MBbI,
MOJIy4YeHUE U TMPUMEHEHHE. DKOJOTHMYECKHE IMPOOJIEMBI, CBSI3AHHBIE C OKCHUIOM
yriepona (IV), rumore3a T17100aMbHOTO TMOTEIUICHHUS KJIMMAaTa, MMapHUKOBBIN
addekT. YroapHas KUCI0oTa U €€ ColM, uX (PU3NIECKUEe W XUMHUYCCKHE CBONCTBA,
nojiyueHue W npuMmeHeHue. KadecTBeHHass peakiusi Ha KapOOHAT-HOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEIUIIUHE, TPOMBIIIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHBIC MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJICH, alleTUJICH, TaHOJ, TIIUIEPUH, YKCYCHAsl KUCIIOTA).
[IpupogHbie HMCTOYHUKH YTJIEBOJIOPOJOB (Yrojib, TPUPOIHBIN Ta3, HEQPTH),
NPOIYKTHl UX MepepaboTku (OEH3WH), UX POJib B OBITY W IPOMBINLJICHHOCTH.
[TonsTre 0 OMOTOTUYECKH BaXKHBIX BEIIECTBAX: KUpaAX, O€IKax, yriieBoJax — U UX
poi B OKM3HM 4eJoBeKa. MarepuaibHOe €IMHCTBO OPTraHUYECKUX W
HEOPTaHUYECKUX COCITMHCHUU.

Kpemunii, ero d¢usnueckue W XHUMHYECKHE CBOWCTBA, IMOJy4YeHUE U
npuMmenenue. CoeauHeHus: KpeMHHs B mpupoje. OOmue mnpejcTaBlieHus 00
okcune kpemuus (IV) u kpemaueBoi kuciore. CHWIMKAThI, UX UCIOJIb30BaHUE B
OBITY, B TIPOMBIIINICHHOCTH. BakHeie cTpouTenbHbIE MaTepHaNbl: KepaMuKa,



CTEKJIO, TIEMEHT, O0eToH, kene300eToH. [Ipobiaembr 6€30macHOr0 MCIOIb30BAHUS
CTPOUTENBHBIX MATEPUAJIOB B IIOBCEHEBHON JKU3HU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPTAaHMUECKUX BEUIECTB, CBOMCTB COJSHOM KHUCIOTHI,
IIPOBE/ICHUE KAYeCTBEHHBIX PEaKIMi Ha XJIOPUI-UOHBI M HAOJIOJIEHUE MTPU3HAKOB
X TPOTEKaHMs, OMbIThI, OTpaXarolue (PU3NYECKUE W XUMHUYECKHUE CBOWCTBA
TJIOT€HOB M WX COEAMHEHWH (BO3MOXHO MCHOJB30BAHUE BUIECOMATEPHUATIOB),
O3HAaKOMJIEHHE ¢ oO0pa3laMd XJOpUIOB (TAJIOr€HHUZIOB), O3HAKOMIICHHUE C
oOpaslamu ceppl U €€  COCNMHEHHMSIMU  (BO3MOXHO  HCIOJIb30BaHHE
BUJIEOMATEPUAIIOB), HAOIIOICHHE TIpoliecca OOYTiIMBaHUs caxapa Ioj AeHCTBUEM
KOHIUECHTPUPOBAHHOW CEPHOM  KHUCIIOTHI, H3YYEHHE XHUMHUYECKHUX CBOWCTB
pa30aBIEHHON CEPHOW KUCIOTHI, IPOBEJIEHNE KaUECTBEHHOW peaKkuu Ha CyJIb(aT-
WOH W HAOJIOJIEHHWE TpH3HaKa e MPOTEKaHMs, O3HAKOMJICHHE C (PU3UYECKUMHU
cBoiicTBamMu a3ora, Qocdopa U UX coeAMHEHUN (BO3MOXKHO HCIIOJIb30BAHUE
BHJIEOMATEPHAIIOB), 00pa3uaMu a30THBIX U (POCPOPHBIX yIOOPEHHI, MOITyUEHHE,
coOWpaHue, pacrno3HaBaHWE€ M HW3YYEHUE CBOWCTB aMMHaKa, IPOBEJICHUE
KAueCTBEHHBIX PEaklUUii Ha MOH aMMOHUS U QocdaT-uoH U U3y4YeHHE MPU3HAKOB
UX MPOTEKaHMUs, B3aUMOJICMCTBUE KOHLIEHTPUPOBAHHONW a30THOU KUCIIOTBI C MEJIBIO
(BO3MOXKHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3Y4YECHHUE Mozenen
KPUCTAJUIMYECKUX PEMIETOK anMasa, rpadura, (QysuiepeHa, O3HAKOMJIEHUE C
MPOIECCOM  acOpPOLMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIEM H
yCTPOMCTBOM NPOTHBOTa3a, MOJIy4YeHHe, COOMpaHHe, PaclioO3HABaHUE U HU3YUYCHHE
CBOMCTB YTJICKMCIIOTO Tra3a, MPOBEJACHUE KAaYeCTBEHHBIX pEaKIil Ha KapOoHAT U
CUJINKAaT-UOHbl W W3yYEHUE MPU3HAKOB HUX IPOTEKAHUSA, O3HAKOMIICHHE C
MPOAYKIMEN CHJIMKATHOM NPOMBIIIJIEHHOCTH, PEMIEHUE HKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BakHenmume HeMeTauIbl U UX COCTUHEHUSY.

MeTaJsibl 4 UX COCTUHEHUS

OO01ast XxapakTepuCTUKa XMMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux noyioxeHus B llepuommueckon cucreme xumuueckux syemeHtoB [l .
MenpneneeBa u ctpoeHust aToMoB. CTpoeHHe MeTauioB. MeTandeckasl CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKAa.  DJIEKTPOXUMHUYECKUH  pAl
HaIpsDKeHUN MeTauioB. @U3nueckue U XMMHYECKHUE CBOMCTBAa MeTauioB. OOmiue
crocoObl monydeHus: MeraioB. [loHSATHE O KOpPpO3UHM METAIOB, OCHOBHBIC
CrocoObl 3amuThl X OT Koppo3uu. CrmaBbl (CTayib, YyTyH, JIOPATIOMUHUH,
OpoH32a) U UX MPUMEHEHUE B OBITY U TIPOMBIIINIEHHOCTH.

[[enounble mMeTamubl: moyokeHue B [lepronnueckoil cucTeMe XMMHUYECKUX
aneMeHToB . M. MenzeneeBa, CTpOeHUE UX aTOMOB, HaXOXJIEHUE B IPUPOJE.
®u3znuecKkre U XUMUYECKUE CBOWCTBA (HA mpuMepe HaTpus U Kaiusi). OKCHIbI U



TUAPOKCUILI HaTpuss W Kanus. [IpuMeHeHWe WIENOYHBIX METaUIOB M MX
COEUHECHHUI.

[[lenoyno3emenbpHblE METaJUIbl MAarHMid M KalbLIMH: IIOJIOXKEHHE B
Ilepnonuueckon cucreme xumuueckux sneMeHToB [[. 1. MenneneeBa, crpoeHune
UX aTOMOB, HaXOXJIeHHE B rpupoae. uznyeckue 1 XuMUIECKUE CBOMCTBA MATrHUS
U Kanpuusa. Baxueliume coeauHEHHs Kajblusi (OKCUZ, THUIAPOKCHI, COJIN).
JXécTkocTh BOJBI U CITOCOOBI €€ YCTpaHEHHUS.

AmomMuHUN: TTosioxkeHue B [leproauyeckoil cuCTeMe XUMUUECKUX 3JIEMEHTOB
. . MenneneeBa, CTpOEHHE aroma, HAXOXAEHUE B mpupojge. Pusnueckue u
XUMUYECKUE CBOMCTBA altOMUHUSI. AM(POTEpHbIE CBOMCTBA OKCUAA U THAPOKCHIA
AIFOMUHUS.

JKenezo: nmomoxenne B llepuonueckor CHCTEME XUMUYECKUX 3IEMEHTOB /I,
N. MenneneeBa, CTpO€HHE aToma, HaxXOXKICHHE B npupone. Pu3MUECKHE H
XMUMHYECKHE CBOMCTBA xele3a. OKCHIbI, THAPOKCH B U coitu kene3a (1) u xenesa
(III), ux coctaB, CBOWMCTBA U MOTYYECHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHME ¢ oO0pasllaMd METa/lIOB M CIUIaBOB, HUX (HU3UUYECKUMU
CBOMCTBaAMHU, HU3YYEHHE  PE3YJbTaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
WCTIOJb30BAaHUE BHUJIEOMATEPUATIOB), OCOOCHHOCTEW B3aUMOJACHCTBUS OKCHAA
KalbllUd W HATpUs C BOJOM (BO3MOXKHO HCIOJIb30BaHUE BHUACOMATEPUATIOB),
MICCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, MPOLIECCA TOPEHUS JKElle3a B KHUCIOPOJIE
(BOBMOXXKHO  HMCIOJIb30BAaHHE  BHUJCOMATEPHATIOB), MPU3HAKOB  MPOTEKAHUS
KaYECTBEHHBIX PEAKIMN HA WOHBI: MarHus, KajblUs, AJIIOMUHUS, IIMHKA, KEJe3a
(IT) u xxeneza (I11), menu (I1), HaOmrOEHNE M OMMCAHKE TTPOLIECCOB OKpAIIUBAHUS
IUTAMEHU HWOHAMHM HaTpusl, Kajdus W Kalblus (BO3MOXKHO HCIIOJIb30BAaHUE
BUIEOMATEPUAIIOB), HCCIIeIOBaHNE aM(POTEPHBIX CBOWCTB T'MIPOKCHIA ATTFOMUHUS
Y THIPOKCHU/IA [IUHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHeunime
METaJUIbl U KX COCTUHEHUS».

XHuMHUS M OKpY KaIOLIasi cpeaa

BemectBa m Marepuanbl B IMOBCEIHECBHOW JKM3HM 4YeJIOBeKa. bezomacHoe
WCIIOJIb30BaHUE BEILIECTB M XMMHUUYECKUX peakuuil B ObITy. [lepBas momortb npu
XUMHUYECKUX 0KOTax U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKpY)KaroUeld cpeanl (MpelesibHasl AO0MyCcTUMast
KOHIleHTpanus BeiecTs, aaiee — [1JIK). Posb xuMuu B pelieHun 3K0JI0THYECKUX
mpooIIeM.

Xumuueckuii IKCnepumenm:

H3ydeHue oOpasIloB MaTepUalioB (CTEKJIO, CIUIABbl METAJIJIOB, MOJMMEPHBIC
Marepuabl).

Meosicnpeomemmnule céazu



Peanuzamnuss MeXnpeaIMeTHBIX CBsI3e€d MpU HM3YYEHUH XUMHH B 9 Kiacce
OCYIIECTBIISIETCS 4Yepe3 HCIIOJIb30BaHHE Kak OOMIMX €CTeCTBEHHO-HAYYHBIX
HOHSTHH, TaK ¥ MOHATHH, SBJISIOMINXCS CUCTEMHBIMU JJISi OTJCIBHBIX MPEIMETOB
€CTeCTBEHHO--HAyYHOTO ITUKIIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE NMOHATHSA: HAy4YHBIA (akT, TMIIOTE3a, 3aKOH,
TEOpHsl, aHajiu3, CHUHTE3, Kilaccuukanus, MepUOAUYHOCTh, HaOIIOACHUE,
AKCIIEPUMEHT, MOJCITUPOBAHUE, H3MEpPEHHE, MOJEINb, SBICHHE, MapHUKOBBIN
s dexT, TEeXHOTOT S, MaTEPHAITHI.

®dusuka: Marepus, aTroM, OJEKTPOH, NPOTOH, HEHUTPOH, HOH, HYKIHI,
M30TOMBI, PaAHMOAKTUBHOCTh, MOJIEKYJA, AJIEKTPHUUECKUN 3apsil, HPOBOJHHKH,
HOJYIPOBOIHUKH, JUAJIEKTPUKH, (HOTORIEMEHT, BEIIECTBO, Telo, O0BEM,
arperaTHoe COCTOSIHHE BEIIeCTBa, ra3, paCTBOP, PACTBOPUMOCTD, KPUCTAIITMUECKAS
peméTka, CruiaBbl, (PU3MUYECKHE BEJIMYMHBI, CAMHUIBI W3MEPEHUSI, KOCMUYECKOE
IPOCTPAHCTBO, IJIaHETHI, 3BE3/1bI, CoHIIE.

buonorust: ¢orocunTes, npixanue, Ouocdepa, 3KocUCTEMA, MUHEPAJIBHBIC
yI0OpeHus, MUKPOIJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBRA.

['eorpadus: armocdepa, rtugpocdepa, MUHEpaNIbl, TOpPHbIE MOPOJBI,
MOJIC3HBIE UCKOTIaeMbI€, TOTLTUBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA ITPOI'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3yNbTaThl OCBOEHHUS MPOTPAMMBI OCHOBHOTO OOIIEro
o0Opa3oBaHMs JOCTUTAIOTCS B XOJ€ OOYy4YeHHs] XMMHH B €IMHCTBE Y4YEOHOH U
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUHU C TPAAUIIMOHHBIMU POCCUMCKUMHU
COLMOKYJIBTYPHBIMM M JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, NPHUHSATHIMU B
oOIecTBe MpaBWJIaMd W HOPMaMH TIOBEICHHUS M CIIOCOOCTBYIOT MpoOIleccam
CaMOITO3HAaHUsl, CAMOPA3BUTHUSA U COLUATIM3AIMN 00YUYaIOIINXCS.

JIM4HOCTHBIE  PE3yNbTAaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYAIOIIMXCS
PYKOBOJICTBOBaTbCS CHCTEMON TO3UTUBHBIX I[IEHHOCTHBIX OpHUEHTAllUMd WU
pacIIMpEeHnE OMbITa ACATEIbHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOTO BOCTIMTAHUSI:

[IEHHOCTHOT'O OTHOILIECHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACJIEIWI0, TTOHUMAaHMS 3HAYCHUS XWMHYECKOM HayKH B >KU3HU
COBPEMEHHOT0 O0O0IIIeCTBA, CIIOCOOHOCTHU BJIAAETh JOCTOBEPHOW HH(MOpMAaIuen o
NEPEAOBBIX JOCTUKEHUAX W OTKPBITHUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) TPa’kIaHCKOT0 BOCIIMTAHHUS:

MPEJCTABJICHUSI O COLUMAIBHBIX HOPMax M MNPaBWIAX MEKIMYHOCTHBIX
OTHOIIECHUHN B KOJUICKTUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Y4EOHO-MCCIIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
NEeATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HONW COBMECTHOM JEATEIBHOCTH MpU
BBITIOJTHEHUM Y4YEOHBIX, TO3HABATEIbHBIX 3aJay, BBIIOTHEHUU XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/IJaHNN YY€OHBIX TTPOEKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAHHIO
M B3aUMOIIOMOINM B TIpollecce ITOW Y4eOHOW JesATeIbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE TIOBEJCHHE W TIOCTYNKM CBOMX TOBAPUINEH C TMO3ULUAH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUMN MTOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUS

MHPOBO33PEHUYECKUE TPEJICTABICHUSI O BEUIECTBE M XUMHUYECKOW PEAKIINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKHM M COCTAaBJISIIOIIUE
OCHOBY JJIi TIOHUMaHUsS CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSL MPUPOJIBI, B3aHUMOCBS3SX YEIOBEKA C
IPUPOTHOMN CPEIOH, O POJIM XMMHUU B TTO3HAHUU ITUX 3aKOHOMEPHOCTEW;

MO3HABATEIbHBIE MOTHUBBI, HAMPABJICHHbIE HA MOJYYEHHE HOBBIX 3HAHHUU IO
XUMUHU, HEOOXOJMMBIE I OOBSICHEHHS HAOJIIOaeMbIX TPOIECCOB U SIBIICHUH,
MMO3HABATENIbHON, WH(POPMAIMOHHON W YUTATEIHCKON KYJIbTYpHI, B TOM YHCIIE
HaBBIKOB CAMOCTOSITEIbHOM pabOoThl ¢ Yy4eOHBIMM TEKCTaMH, CIPaBOYHOMU



JUTEPaTypoO, JOCTYIHBIMH TEXHUYECKHUMH CpPEICTBAaMU HHGOPMAIIMOHHBIX
TEXHOJIOTUH;

uHTepeC K OOYYEHHI0O W TO3HAHMIO, JIOOO03HATETHHOCTb, TOTOBHOCTH H
CHOCOOHOCTh K  CaMOOOpa30BaHUIO, IMPOEKTHOM UM  HUCCIENI0BATEIbCKOU
JeSITEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIE€HHOCTH M YPOBHSI OOy4YeHHS B
JlaJbHEHUIIIEM;

4) hopMHUpPOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTU JKU3HHM, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 370pOBBIM 00pa3 *KU3HU, OCO3HAHUE TMOCIEACTBUN U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aIKOT 0, HAPKOTUKOB, KypEHUs),
HEOOXOUMOCTH COONIONICHUST TpaBuUi 0€30MacHOCTH TMpH  oOpalleHuu ¢
XUMHUYECKUMHU BELIECTBAMU B OBITY U peabHOM KU3HH;

5) Tpy10BOT0 BOCTIMTAHMSI:

MHTEpEC K MPaKTUYECKOMY U3YUYEHHIO Ipodeccuil U TpyJa pa3iuyHOro poja,
yBaXEHUE K TPyAy U pe3ynbTaram TPYAOBOW IEATEIBHOCTH, B TOM 4YHCIIE Ha
OCHOBE TPUMEHEHHSA MPEAMETHBIX 3HAHUW MO XWUMHUH, OCO3HAHHBIA BBIOOP
WHJUBUTyaJIbHON TPAEKTOPUHU MPOAOHKEHUS 00pa30BaHUs C YUYETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
ycTIeHOW NMpo(eCCUOHATBHON EATEIBHOCTH U Pa3BUTHUsI HEOOXOIUMBIX YMEHU,
TOTOBHOCTb aJallTUPOBATHCA B MPO(ecCHOHATIBHOM cperie;

6) 3KOJI0rH4eCKOro BOCIIUTAHMS:

HKOJIOTUYECKM LEJIECO00pa3HOE OTHOIIEHHE K NPHUPOAE KaK HCTOYHUKY
KU3HHM Ha 3emJle, OCHOBE €€ CYIIECTBOBAaHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
O0e3zonacHOro oOpa3a KU3HHM, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY
(u3MUEeCKOMY M TICUXMYECKOMY 3J0pOBbIO, OCO3HAHUE LIEHHOCTU COOJIOACHUS
npaBui 0€30MacHOro MOBEICHUS MPU paboTe ¢ BEUIECTBAMU, a TAK)KE B CUTyalUsX,
YIPOKAFOIINX 310POBBIO U )KU3HU JTHOJEH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, MOJIy4aeMble MPU U3YYEHUH XUMHH, IS
pelLIeHUs 3a/1a4, CBSA3aHHBIX C OKPY’KAIOLIEH MPUPOJIHON CPEIOr, ISl TOBBILICHUS
YPOBHSI  3KOJOTMYECKOW  KYyJIbTYphl, OCO3HaHUS TIJO0AJIbHOTO  XapakTepa
HKOJOTUYECKUX MpOOJeM M MyTell MX peleHusi MOCPEACTBOM METOIOB XUMUH,
HKOJIOTUYECKOTO MBIIUICHHS, YMEHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEIbHOM,
KOMMYHHUKATUBHOM U COLMAJIBHOM ITPAKTHUKE.

METAITPEAMETHBIE PE3YJIbTATbBI

B cocraBe MeTanpeIMETHBIX pe3yJbTaTOB BBLACIAIOT 3HAYUMBbIE IS
dbopMupoBaHUsS MHUPOBO33PEHUSI OOIIEHAy4YHBbIE TMOHATHS (3aKOH, TEOpHs,
OPUHIIUI, TUIIOTE3a, (PaKT, CUCTEMA, MPOIIECC, IKCIEPUMEHT U JIPYTO€.), KOTOPbhIE
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMeTax W MO3BOJSIOT Ha
OCHOBE 3HaHWM U3 3TUX MpPeIMETOB (HOPMHUPOBATH MPEICTABICHUE O IEJIOCTHON



HAay4YHOW KapTUHE MUPA, U YHUBEPCAJIbHbIC YUeOHbIC ACHCTBUS (TIO3HABATEIbHBIC,
KOMMYHUKATHUBHBIC, PETYJSITUBHBIE), KOTOpbIE oOecneuynBaioT (HOpPMHPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEJIbHOMY IUJITAHUPOBAHUIO M OCYIIECTBICHUIO Y4EOHOU
JIESITEIIbHOCTH.

Ilo3naBaTebHBbIE YHUBEPCAJIbHbIE YUeOHbIe NeiCTBUSA

Ba3oBble Jiornyeckue 1eicTBUA:

YMEHUS WCTOJIB30BaTh MPHUEMBI JIOTHUYECKOTO MBINUICHUS TPU OCBOCHUU
3HAHWI: PacKPhIBaTh CMBICT XMUMHYECKUX TOHITHHA (BBIICTSATH MX XapaKTEepPHBIC
PU3HAKK, YCTAHABJIMBATh B3aMMOCBS3b C JIPYTMMU TMOHSITHSIMH), KUCIOIB30BaATh
MOHSATHS JIJIs1 OOBSICHEHUS OTJEIBHBIX (PAKTOB U SBJICHUM, BHIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKALMKU XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIUid,
yCTaHABIWBATh TMPUYUHHO-CIICJICTBCHHBIEC CBSI3W MEXIy OOBEKTaMH H3YUYCHUS,
CTPOUTH JIOTHUECKHUE PACCYXKIACHUS (MHIYKTUBHBIC, JCTYKTHBHBIC, TIO aHAJIOTHH),
JIeNaTh BBIBOJIbI M 3aKITIOUCHUS;

yMEHUE TPUMEHITh B IIpoIlecCe IIO3HAHMS TMOHATUA (MPEIMETHBIE U
MeTanpeIMETHbIE), CHMBOJIMUECKHUE (3HAKOBBIC) MOJICIIN, UCIIOJIH3YEMbIE B XUMHUH,
peoOpa30BhIBATh MIMPOKO MPUMEHSIEMBIC B XUMHHM MOJICIbHBIC MPEACTABICHUSI —
XUMUYECKUN 3HAK (CHMMBOJ JJIEMEHTAa), XUMHUYecKas (opMysia U ypaBHEHHE
XUMHUYECKON peaKkIuu — MpU pelieHuH yueOHO-TI03HaBaTEIbHBIX 3a/lay, C YY4ETOM
ATUX MOJICNIbHBIX TPEICTABICHUN BBISBISATH U XapaKTEPU30BATh CYIIECTBEHHBIC
MIPU3HAKU M3y4aeMbIX 00OBEKTOB — XUMHUYECKHUX BEIIECTB M XUMUYCCKUX PEaAKIIHH,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, TPUYMHHO-CICJACTBEHHBIC CBSI3U W
IPOTUBOPEYHS B U3YIAEMBIX MPOIECCAX U SIBICHUSIX.

ba3zoBble uccienoBare/ibCKue AeUCTBUS:

YMEHHUE HCIIOJIb30BaTh TOCTABJICHHBIE BOIMPOCHl B KAueCTBE WHCTPYMEHTA
MO3HAHUS, a TaKK€ B KA4eCTBE OCHOBBI i1 (OPMHPOBAHUS THUIOTE3bI IO
MIPOBEPKE MPABMIHBHOCTH BBICKA3bIBAEMBIX CYKICHHIA,

NpUOOpPETEHUE OIbITa IO TUIAHUPOBAHUIO, OPTaHU3AIMU M TPOBEIACHUIO
YUYCHMUYECKHX OJKCIIEPUMEHTOB, YMEHHE HaONI0MaTh 3a XOJOM IMpoIllecca,
CaMOCTOSTENILHO MPOTHO3UPOBATH €0 Pe3ynibTar, (OpMYIUPOBaTh 000OIICHHS U
BBIBOJIBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMBITAa, UCCIICIOBAHUS, COCTABIATh OTUET
0 MpoJIeNIaHHOM padoTe.

Pab6ora ¢ undgopmanmei:

yMEHUE BBIOWpATh, aHAIM3UPOBATh M WHTEPIPETHPOBATH HWHOOPMAIUIO
Pa3IMYHBIX BUJOB W (HOPM TPEICTABIICHHUS, MTOTYyIaeMyI0 U3 Pa3HBIX UCTOYHHUKOB
(HaydHO-TIOMYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJICp)KaHMS, CIPaBOYHBIC
mocobus, pecypchl MHTepHeTa), KPUTHYECKH OIICHUBATh NPOTUBOPEUMBYIO U
HEJI0OCTOBEPHYIO MH(OpMaIuio;



YMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3alpOChl MPU MOHUCKE M OTOOpE
nH(OpPMAIIMU W COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOIWMBIX JJIS BBITTOJTHCHHSI
y4eOHBIX U MO3HABaTEIbHBIX 3aJ]a4 ONpPEIeIEHHOTO THUIIA, TPUOOPETEHHE ONbITA B
0o0JlaCTH  UCHOJIb30BaHUSI MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHIA,
OBJIAJICHUE KYJbTYPOH aKTUBHOT'O MCIIOJIb30BAHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTUMANIbHYIO (OpMY TpeacTaBiIeHUS HHGOPMAIIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 33/1a4yd  HECJIOXKHBIMH CXEMaMH, JuarpaMMamH,
IpyruMu popmMamMu rpaduKu U UX KOMOWHALMSIMU;

YyMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpoliecce Yy4yeOHOW U
UCCJIeI0BATEIBLCKON JEATEIBHOCTH MH(DOPMAIUIO O BIUSHUU MPOMBIIIICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTAa HAa COCTOSIHHE OKPY>KAIOIIEH NPUPOTHON
CpeIlbl.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eCTBHA:

YMEHHUs 3aJlaBaTh BOINPOCHI (B XOJe Juaiora W (WIM) JTUCKYCCHUHU) TIO
cyumiecTBy  oOcyxJaemMoll  TeMbl, (OpPMYyJIHpPOBATb CBOM  MPEAJIOKEHUS
OTHOCUTEJILHO BBIIOJIHEHUS MPEJIOKEHHOMN 3a1a4H;

YMEHUSI  NPEICTaBIATh  IOJYYEHHBbIE  PE3YJbTAaThl  MO3HABATEIbHOM
NEATEIbHOCTH B YCTHBIX M TMCBMEHHBIX TEKCTax; JeNlaTh MPE3ECHTALUIO
pE3yNbTaTOB BBHINOJHEHUS XMUMHYECKOIO SKCIIEpUMEHTa (JJaOOpaTOPHOIO OIbITA,
71a00paToOpHOI pabOTHI 10 UCCIIEAOBAHNUIO CBOMCTB BEIIECTB, yU€OHOIO MIPOEKTA);

YMEHMsSI Y4€OHOTO COTPYAHMYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABATEIbHOM W MCCJENOBATENbCKOM  JEATENbHOCTH MPU  PEILICHUHU
BO3ZHUKAIOIIMX NpOoOJeM Ha OCHOBE Yy4yé€Ta OOIIMX HHTEPECOB M COTJIACOBaHUS
no3utuii (00CyX1eHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPIUHAIUS
COBMECTHBIX JCHCTBUM, OIPENCICHHE KPUTEPUEB [0 OLEHKE KayecTBa
BBITIOJIHEHHOM paOOTHI U JAPYTHE).

PeryasiTuBHbIC YHUBEPCAJIbHbIE y4eOHbIE 1eiiCTBUS:

YMEHUE CaMOCTOSITENIbHO ONpEeNeNsATh LETu AeATEIbHOCTH, IJIAHUPOBATh,
OCYIIECTBIISATh, KOHTPOJUPOBATh U NPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
NesITeIbHOCTD, BBIOUpATh Hanbonee dPPeKkTUuBHBIC CIIOCOOBI pellieHrs YIeOHbIX U
MO3HABATENbHBIX 33/7a4, CaMOCTOSITEJIbBHO COCTaBJISATh WM KOPPEKTHPOBATH
IPEIJIOKEHHBIM  QJITOPUTM  JEHUCTBUW NIPU  BBINOJHEHUHA 33aJaHUU C Yy4ETOM
MOJTyYeHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTAaX — BEIIECTBAX M PEAKITUSX,
OIIEHUBAaTh COOTBETCTBUE IOJYYEHHOTO pEe3yJbTaTa 3asiBICHHOW I, YMEHUE
MCIIOJB30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPE1JIaraeMbl€ B YCIOBUU 3aJaHUN.

MNPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOCHUIO 00s3aTENbHOIO
collepKaHMs, YCTAHOBJIEHHOTO JJaHHOW (enepanbHO paboyeil mporpaMMonu,
BBIJICJISTIIOT: OCBOCHHBIE OOYYaIOIIMMUCS HAy4YHBIE 3HAHUSA, YMEHHUS U CIOCOOBI



NeUCTBUN, crnenupuuecKkue JUisi TPEAMETHOW o0macth  «XUMHS», BUIBI
NEATeIbBHOCTH 1O  TOJYYEHHIO HOBOTO  3HAHUS, €ro  UHTEpIpETalluu,
peoOpa3oBaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYyaIlUsIX.

K xoniy oOydenus B 8 kiacce npeMeTHbIEC pe3yIbTaThl HA 0A30BOM YpOBHE

JOJIKHBI OTPpaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX TMOHATHUI: aTOM, MOJEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEHIECTBO, CJIOKHOE BEIECTBO, CMEChH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHHUH, MOJIAPHBIN 00BEM,
OKCHUJI, KHCJIOTa, OCHOBAaHHME, COJb, AJIEKTPOOTPHUIIATEIIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasl peakius, Kiaccupukaiusi peakiui: peaxiuu
COCIMHEHUSA, PEAKUUU PAa3JIOKEHUSA, PEaKUUU 3aMEUICHUs, peaKuuu
oOMeHa, HK30- U PHJIOTEPMHUUECKUE PEAKIINH, TeTJIOBOU d(DPeKT peakiuu,
AIpO aToMma, JJIEKTPOHHBIM CJIOM aroMa, aToMHas OpOuTalb, pPaaHyC
aToMa, XUMHUYECKasl CBSI3b, MOJISIPHAs U HEMOJSpHAs KOBAJCHTHAs CBS3b,
WOHHAs CBfA3b, MOH, KAaTUOH, aHUOH, PACTBOpP, MAaccoBas JOJsl BEIIECTBa
(poreHTHAsE KOHILIEHTpAIUsi) B PacCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKUX TOHITUH H
MPUMEHSThH 3TU NOHATHUS MPU ONMKUCAHUY BEIIECTB U UX MPEBPALLICHUI;

e HCIOJIb30BaTh XUMUUYECKYI0 CHUMBOJIMKY JUIsI COCTaBjieHUs (opmyl
BEIIECTB U YPABHEHUN XMUMUYECKUX PEAKIUN;

e ONpENENsATh BaJCHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCIMHEHMSIX,
CTENEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHA/JICKHOCTh BEILIECTB K OMNPEACIEHHOMY KJIAcCy COEAUHEHUN IO
dbopmynaMm, BHUJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAss W WOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaTh cMmbIci Ilepunomnueckoro 3akoHa JI. M. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHHE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX mosioxkeHus B llepumomnueckoil cucreme,
3aKOHOB COXPAaHEHHWs MAacChl BEIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUEHUSsI, 3aKOHA ABOTaJIpo;

e OINKCHIBATh W XapakTepu3oBaTh TabiuuHyro ¢opmy Ilepuoandeckoit
CUCTEMbl XHMMHMUYECKHMX DJJEMEHTOB: pa3jiuyaThb TMOHATHS «TJIaBHAs
noarpymnmna (A-rpymnma)» u «mobounas noarpynmna (b-rpymnma)y», maneie u
OOJIbIIINE TIEPUOJBI, COOTHOCUTH OOO3HAUCHMS, KOTOpPhIE HMEIOTCS B
tabnune «llepronuueckass cucteMa xumudeckux a3emeHtoB J[. .
MeHnieneeBay C YHCIOBBIMH XapaKTEPUCTUKAMU CTPOEHUS AaTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB M 3apsij siapa, O0Iee YUCIIO IEKTPOHOB
Y PACIPEIEICHUE X N0 3JEKTPOHHBIM CIIOSIM);

KJIacCU(PUIMPOBATh XUMHYCCKHUE DJIEMEHTHI, HCOPTAaHUYECKHUE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIMX B PEaKIUu
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMUHBIX KJIACCOB, MOJTBEPK/Iasi OMMCAHUE MPUMEPAMH MOJICKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINM;

MPOTHO3UPOBATh CBOWCTBA BEILIECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOTO
COCTaBa, BO3MOXXHOCTU TMPOTEKAHUS XUMHUYECKUX MPEBpAIllCHUA B
Pa3INYHBIX YCIOBUSX;

BBIYUCIISITH OTHOCUTENIBHYIO MOJICKYJSIPHYIO W MOJISIPHYIO  MAacChl
BEILIECTB, MAaCCOBYIO [OJII0 XHMMHYECKOrO »3JIEMEHTa 10 (dopmyse
COEIMHEHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOWU PEAKIUU;

MPUMEHSITh OCHOBHBIC OINEpAlMM MBICIUTENIBHON JAEATEIbHOCTA — aHaJu3
U CHUHTE3, CpaBHEHHUE, 00O0OIIEHHE, CHUCTEMATH3alNI0, KiIacCU(UKAIINIO,
BBISIBJICHUE MPUYUHHO--CIICJACTBEHHBIX CBSA3EU — JIsl MU3Y4YCHUSI CBOMCTB
BEIIECTB M XUMHUYECKUX PEaKIHil, €CTECTBEHHO-HAyYHbIE METO/IbI
MO3HAHUA — HaAONIOZCHUE, W3MEPEHHUE, MOJICTUPOBAHHE, IKCIIEPUMEHT
(peasibHBINA U MBICIICHHBIN);

CIENOBAaTh  MpaBWjaM  MOJIb30BAaHUS ~ XMMHYECKOW  TOCyAOM U
7abopaTopHbIM  000pY/IOBaHHMEM, a TakXKe TMpaBHiaM OOpalleHusl C
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIUSMH TIO BBIIIOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TOJYYEHUIO U COOUpPAHUIO
ra3zoo0pa3HbIX BEHIECTB (BOJOPOJAa M KHUCIOpPOAA), MPUTOTOBJICHUIO
pacTBOPOB C OMNpPENEIEHHON MAacCOBOW JIOJI€W PACTBOPEHHOTO BEIIECTBA,
IJIAHUPOBAaTh W MPOBOJUTH  XUMHUYECKHE  AKCIHEPUMEHTHl MO
pacro3HaBaHUIO PACTBOPOB ILIEIOYEH U KUCIIOT C MOMOUIBIO UHIMKATOPOB
(;rakmyc, dheHondraient, METUIIOPAHXK U JIPYTHUE).

K xoniy oOyueHus B 9 kjacce npeMeTHbIE pe3ybTaThl Ha 0a30BOM ypOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

pacKpbIBaTh CMBIC]I OCHOBHBIX XHMHYECKHX MOHATHU: XUMWYECKUI
DJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTWOH, AHUOH, IIPOCTOE BEILECTBO,
CJIO)KHO€ BELIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTb, CTEIICHb
OKHCIICHUS, XUMHUECKasl PEeaKIysi, XUMUYECKasi CBs3b, TEIUIOBOM 3 (deKT
peakuuu, MOJib, MOJSPHBIA  00BEM,  PACTBOpP,  BJIEKTPOJIHUTHI,
HEDRJIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS UCCOLMALMSA, PEAKUUH HOHHOIO
oOMeHa, KaTaJiu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKINK, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIINH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME UM  BOCCTAHOBIICHHE,
aloTponusi, aMpOTEepHOCTh, XUMUYECKas CBS3b (KOBAJCHTHAs, MOHHAS,
MeTaJuInyecKas), KpUCTAIMYecKas pemeTka, KOppo3usi METaJuioB,
CIUIaBbl, CKOPOCTh XUMHUYECKOM peakluu, TMpeaebHO JOMyCTHUMas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHUA U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JUJI COCTaBJICHHS (HOpMyl
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIENATh BAJICHTHOCTD U CTEIEHb OKUCIECHUSI XUMUYECKHUX 2JIEMEHTOB B
COCIMHEHUAX PA3IUMYHOTO COCTaBa, MPUHAICKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIacCy CO€IMHEHUU 1o (dopmyiaM, BUJ XUMHUYECKOU
CBs3M (KOBaJICHTHAs, WOHHAs, METaJUIMYecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (popMmyie, xapakTep cCpeibl B
BOJIHBIX PACTBOpaxX HEOPTraHUUYECKUX COCAMHEHUN, TUM KPUCTAILTUYECKOU
PELUIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbich llepuommueckoro 3akona JI. U. Menneneesa u
JEMOHCTPUPOBATh €ro IOHHMaHWE: OIUCHIBaTh W XapaKTepPHU30BATh
Tabnuynyo Gopmy [lepuoguyeckoid CUCTEMbl XUMHYECKUX 3JIEMEHTOB:
paznMyaTh MOHATHS «TJaBHas mnoArpynna (A-rpymnmna)» MU «mo0odHas
noarpymnmna (b-rpymnma)», manbie u  OONbIIME TMEPUOABI, COOTHOCUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCA B IEpUOAUYECKOM Tabiuie, ¢
YUCJIOBBIMU  XApAKTEPUCTUKAMHU  CTPOEHUS  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COCTaB W 3aps] siApa, OOIIee 4YHUCIO JJIEKTPOHOB U
pacmpefieieHde WX 0 JJCKTPOHHBIM  CIIOSIM), OOBSCHSITH OOIIME
3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB 3JIEMEHTOB U UX COEAUHEHUN B
npeaenax MajblX NEPUOIOB U IIAaBHBIX MOATPYMI C YUETOM CTPOEHUS HX
aTOMOB;

KJIacCU(PHUIIMPOBATh XUMHUUYECKHE AJIEMEHTHI, HEOPTAHUUYECKHE BEIECTBA,
XUMHUUYECKUE peakiuu (M0 YMCIy W COCTaBY YYaCTBYIOIIMX B pPEaKIUU
BEILIECTB, MO TEIUIOBOMY 3 (EKTy, M0 U3MEHEHHUIO CTEICHEH OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHCIUPUICCKHE XUMHUYECKUE
CBOMCTBAa TPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPXKAAasi OMNUCAHUE
npuMepaMu MOJICKYJISIPHBIX M HOHHBIX YpaBHEHUM COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIINM;

COCTaBIIATh YPABHEHUS BJEKTPOJIUTHUYECKOW JIUCCOLMAIMU  KHUCIOT,
LIEJIOYEHN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIIMI HOHHOIO



oOMeHa, YypaBHEHMs peakUuuid, MOATBEPKIAAOIIMX CYLIECTBOBAHHE
TEeHETUYECKOM CBSI3U MEX]Ty BEIIECTBAMH PA3INYHBIX KIACCOB;
pacKpbIiBaTh CYIIHOCTh OKHCJIHUTEIHHO-BOCCTAHOBUTENBHBIX  PEAKIIHil
MOCPEACTBOM COCTABJICHHS SJIEKTPOHHOTO OaiaHca ITUX PEaKIIHii;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXKHOCTH TMPOTEKaHUSI XMMUYECKHX TMPEBpPALCHUNH B Pa3IUUYHBIX
YCIIOBHSIX;

BBIUUCIISATh OTHOCUTENBHYIO MOJEKYISIPHYI0O M MOJIIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrOo »JJIeMEeHTa 10 Gdopmyse
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEUIECTBA B PACTBOPE, MTPOBOJUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEeaKInu;

coON0aTh  MpaBWja  MOJb30BAaHUS  XMMHYECKOM  TOCyIol U
7a00paTOpHBIM  OOOPYJIOBAaHMEM, a TakKe IMpaBwia OOpalleHuss C
BEIIECTBAMH B COOTBETCTBHUM C MHCTPYKIUSAMH 1O BBITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO U COOUpPAHUIO
ra3o00pa3HbIX BEUIESCTB (aMMHUaKa U YTJIIEKHUCIIOro ras3a);

NPOBOJAUTHL  PEAaKIUH, TMOATBEPKAAIOIMINE  KAueCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OIMBITHBIM IMyTEM XJIOPHII-, OPOMH/I-,
uonua-, kKapbonart-, docdar-, cunukar-, cyinbdar-, THIPOKCUA-HOHBI,
KaTHOHbI aMMOHHUSI U HOHBI M3yYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIUE B
BOJHBIX pacTBOpPaX HEOPTAHUUECKUX BEIECTB;

PUMEHATH OCHOBHBIE OTEPAIlMN MBICTUTEIBHON AESITETbHOCTH — aHAIN3
U CHHTE3, CpaBHEHHE, OO0O0OIIECHHE, CHUCTEMATU3allMI0, BBISBICHUE
MPUYUHHO-CJICJICTBEHHBIX CBSI3€H — JJIS M3yYEHUS] CBOWCTB BEIIECTB U
XUMUYECKUX PEaKlUidl, €CTECTBEHHO-HAYYHBIE METOJbI TO3HAHUS —
HaOJIOICHUE, M3MEpPEHHEe, MOJCIMPOBAHUE, SKCIEPUMEHT (pEalbHbId U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KounvecTBO 9acoB
Ne HaumeHoBaHme pa3iesioB u JJeKkTpoHHbIE (IU(PPOBBIE)
KoHnTtpoabsHbie IIpakTnyeckue
n/n TeM NMPOrpaMmbl Bcero o0pa3oBaTejibHbIE pecypchl
padoTsbI padoThbI
Pa3nen 1. [lepBoHayajibHble XUMHUYECKHE MOHSITHSI
XuMHs — BaKHas 00J1aCTh

11 €CTECTBO3HAHUS U 5 5 bubmuoreka [IOK

' MPAKTUYECKOU IEATETbHOCTH https://m.edsoo.ru/7f41837¢c

YeJIoBeKa

12 BemecTBa 1 xumMmnueckue 15 1 bubnnoreka LIOK

' peaKIuu https://m.edsoo.ru/7f41837¢c

Wroro mo pazneny 20

Pazgen 2. BaxkHeiiliue npeacTaBuTe 1M HEOPraHUYECKMX BelllecTB
21 Boznyx. Kucnopon. [lonsitue 5 bubnuoreka LIOK

' 00 oKcuIax https://m.eds00.ru/7f41837¢
29 Bonopoa.Ilonarue o kuciaorax 8 1 bubnnorexa [IOK

' H COJISAX https://m.eds0o.ru/7f41837¢
53 Bopna. PactBopsrl. [Tonsitre 06 5 1 1 bu6mmoreka [IOK

' OCHOBaHHSX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIacChl 1 1 1 bubmuoreka [JOK

' HEOPTaHWYECKUX COEIANHEHMUI https://m.edso0.ru/7f41837c

Hroro mo pasneny 30

Paznen 3. [lepunoauueckuii 3axon u [lepuonnyeckasi cucrema xummudeckux jementos JI. U. MenneseeBa. CTpoenne aToMoB.
Xumuyeckas cBsi3b. OKHCIUTETbHO-BOCCTAHOBUTEIbHbBIC PEAKIIUA



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

[lepuoauueckuii 3aK0H U

31 [Tepuonnueckas cucrtema 7 Bu6mmoreka [JOK
XUMHYECKHX 31eMeHToB J[. W. https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue aToma
XuMH4ecKas CBA3b.

3.2 OKHCIIUTEIBHO- 8 bubmorexa HOK

https://m.edso0.ru/7f41837c
BOCCTAaHOBHUTEIbHBIC PEAKITIHI
bu6mmoreka [IOK
Hroro mo pasnery 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpemst 3 bubmmorexa LOK
https://m.edso0.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I1O 68

I[TPOT'PAMME



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

9 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM uugpoBbIie
Ne o/m P Konrtpoabnbie | IlpakTudeckue (mucpp )
NPOrpaMMbIl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. BenecTBo M XUMHYECKHE PeaKIIUU
11 [ToBTOpEeHue u yriay6ienue 3HaHUN 5 1 bubnmoreka [JOK
' OCHOBHBIX pa3/IesIoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnuorexa [JOK
' peakuuii https://m.eds00.ru/7f41a636
13 DNEKTPOUTHYECKAs TUCCOIHAITHS. 3 1 1 bu6nunoreka [IOK
' XHUMUYECKUE PEAKLIMU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazaeny 17
Paznen 2. Hemeraaiabl M MX cOeMHEHUSA
21 OO6m1ast xapaKTEPUCTUKA XUMUYECKUX 4 1 bubnunoreka [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO6m1ast xapaKTepUCTUKA XUMHUYECKHIX
2.2 3ne§eHTo§ VIA?F nnbl. Cepa u eé 6 bubmmorexa [OK
' PYHTRL 2-€p https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO1as XapakTepUCTUKa XUMUYECKUX
2.3 BJ'IeﬁCHTOlf VA-E mel. A30T, hocdop u ux 7 1 bubmmorexa [OK
' DYHIBL ’ P https://m.eds00.ru/7f41a636
COCIMHEHUS
OO01mas XxapakTepUCTUKAa XMMUYECKIX
2.4 3H€H1\;IIGHTO§ IVA?F bl YTIIepOa ’ 8 1 2 bubmmorexa [IOK
' . PYIIIBL. POzt https://m.edsoo.ru/7f41a636
KPEMHUH ¥ X COCAMHCHHUS
Hroro mo pasnery 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

Paszgea 3. Mera/liIbl H UX COeAUHEHUSA

. bu6mmoreka [IOK
31 Obume cBoHCTEa METAIOB 4 https://m.eds00.ru/741a636
. bu6mmoreka [IOK
3.2 Baxxueiine Metasuibl U UX COEIUHEHUS 16 htts://m.edsoo.ru/ 7412636
Wtoro mo pazneny 20
Pa3nen 4. Xumusi ¥ OKpYysKalouas cpeaa
4.1 BemecTBa 1 MaTepHalbl B )KU3HH YeJIOBEKA 3 bubnmorexa HOK
) 1 P https://m.edsoo.ru/7f41a636
Wroro mo pazneny 3
PesepBHOE BpeMs 3 Bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBHLIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68



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




HOYPOYHOE IIVTAHUPOBAHUE

8 KUIIACC
KoJsun4yecTBo yacos DJIeKTPOHHbIE
Ne nudposbie
Tema ypoka Konrpouabnsie | IlpakTuyeckue
n/m Bcero o0pa3oBaTejibHbIE
padoThbI padoThbI
pecypchbl
1 [Ipeamet xumun. Postb XMMUU B )KU3HU 1 bubnnorexa [JOK
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
bubnuorexa [JOK
2 [TonsiTHE O METOAX IMO3HAHUS B XUMHUHU 1
https://m.edsoo.ru/ff0d227e
[Ipaktuueckas padota Ne 1 «IIpaBumna paboTsl
3 B J1Ja0OpaTOPHUH U MPUEMBI OOpAIICHHS C 1 bubmoreia HOK
paTop P pat https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYAOBAHUEM
4 YucTele BemiecTBa 1 cMmecu. CriocoObl 1 bubnnorexa [JOK
pas3zaenenus cMecen https://m.edsoo.ru/ff0d26ca
[Ipa eckast pabora Ne 2 «Paznenenue
5 cafe:;? ?Hal; ﬂnf\)ae eTO‘{I/ICTKI/I noIl;aJI ellj;oﬁ 1 brbsmorexa HOK
PHUMEp p https://m.edsoo.ru/ff0d28c8
COJIH)»
bu6mmotexka I[IOK
6 A 1
TOMBL M MOJICKYIR https://m.edsoo.ru/ff0d2a6¢c
; XUMUYECKHUE DIIEMEHTHI. 3HAKU (CHMBOJIBI) 1 bubnnoreka [IOK
XUMHUYECKHUX DJIEMEHTORB https://m.edsoo.ru/ff0d2be8
8 [IpocThie u ClOKHBIC BEllleCTBa 1 bubmmorexa [TOK
P B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 brbmorexa [TOK
YBp ¥4 https://m.edso0.ru/ff0d2d50
10 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. 1 bubnuoteka [IOK



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

Xumunyeckas popmya. BaieHTHOCTE aTOMOB
XUMHUYECKUX HJIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OTtHOCHUTENBbHAs aTOMHAs Macca. bubmmoreka [JOK
11
OTtHocuTeNnbHASI MOJIEKYJIIPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 40JIs1 XMMHWYECKOT0 3JIEMEHTA B bubnuoreka [JOK
COCIMHEHUU https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemectBa. Mosb. MossipHas bubnuoreka [JOK
Mmacca https://m.edsoo.ru/ff0d5230
1 DOU3NYECKUE U XUMUYECKHE SIBICHHUS. bubnuorexa [JOK
XHAMHYECKas peaKLus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky 1 yCIOBUS IPOTEKAHUS bubmmoreka [JOK
XUMHUYECKUX PEaKLUi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMSI MACChI BEIIIECTB. bubnnoreka [IOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Beruucnenus koJM4ecTBa, MacChl BEIIECTBA IO bubnuorexa [JOK
YPaBHEHUSAM XUMUYECKUX PEAKLUN https://m.edsoo.ru/ff0d5708
Knaccudukanmsi XuMHUECKUX PEaKIIHiA
18 (coe I/Iqu):HHﬂH A3JI0KECHUS 3a1vF1)e elllma brbmmorexa [IOK
A P ’ B ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4Y€HBI-
19 SHIUKJIONIETUCT 0606yq eHHUE U bubmiorexa LIOK
H AT Hj https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3aI1s 3HAHUH
20 KonTponbnas padota Nel no teme «BemiectBa bubmuoreka [LIOK
U XUMHYECKUE PEAKLIUH) https://m.edsoo.ru/ff0d4290
Bo3nyx — cmech razoB. CocraB Bo3ayxa.
21 KI/IC?'I}(,)XO — 3JIEMEHT U IIPOCTOE BGH}:ZTBO bubamorexa [TOK
PO p B ' https://m.edsoo.ru/ff0d448e
O3o0H
22 dOu3ndeckue 1 XUMHYECKUE CBOMCTBA bu6nunoreka LIOK



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

KHCIIOpo/ia (PeaKIuu OKUCIICHHUS, TOPEHUE).
ITonsaTHEe 00 okcUmax

https://m.edsoo.ru/ff0d4614

Crioco0sl mostyueHus: KUCIopoa B

bu6mmoteka [IOK

2 0 .
3 H1aDOPATOPHIL I HPOMBIILICHHOCTH https://m.edsoo.ru/ff0d497a
[IpuMeHeHHE KHCTIOpOIa
TennoBoit 3 PeKT XUMUICCKON pEeaKIIHu,
24 IIOHSATHE O Tf?&OXHMquCKOM I:J,BHCLII{I/H/I bubmorexa HOK
P P ’ https://m.edsoo.ru/ff0d4790
9K30- M SHJAOTEPMHUUYECKUX PEAKITHSIX
TommuBo (HeTh, yroib ¥ METaH).
25 3ar }I3HCI§I/IG¢I;O3 yra CITIOCOOBI 2r0 bubmorexa [IOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAICHHS
[IpakTrueckas pabora Ne 3 o Teme
26 «l?lon eHHE U 5061/1 aHWe KUCIIOpOIa bubmmorexa [IOK
yi . P pOAa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
7 Bonopon — anemMeHT 1 pocToe BEIEeCTBO. bu6nuoreka LIOK
Haxoxnenue B nmpupone https://m.edsoo.ru/ff0d4dd0
o8 duznveckre 1 XMMUYECKHNE CBOMCTBA bu6mmoteka I[IOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [lonsATHE 0 KHCIOTaX M COJISIX brbmmorexa [IOK
https://m.edso0.ru/ff0d50d2
30 Crioco6bI moTyueHus BOAOPOIa B bubnnoreka [IOK
nmaboparopuu https://m.edsoo.ru/ff0d4dd0
[IpakTrueckas padota Ne 4 1o Teme
a1 1?1 P e BuGanorexa LIOK
(IOIYHerHe I €O VHpaH AOPOZa, https://m.edsoo.ru/ff0d4f42
W3YYECHHE €r0 CBOMCTBY
N bubnuorexa [JOK
2 M i ) A
3 OJIIpHBIN 00BEM Ta30B. 3aKOH ABOTaIPO httos://m.edsoo.ru/ff0d542e
33 Brrunciienus 00b€Ma, KOJIMYECTBA BEIlIECTBA bu6nunoreka LIOK



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
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e

rasa 110 ero H3BeCTHOMY KOJINUECTBY
BEIIECTBA UIIN 00BEMY

https://m.edsoo.ru/ffod55a0

Boruncnenus 06bEMOB ra3oB 110 YpaBHEHUIO

bu6mmoteka [IOK

34 €aKI[MH Ha OCHOBE 3aKOHA 00BLEMHBIX
peartui Ha https://m.edso0.ru/ff0d5708
OTHOIIIEHUH ra30B
35 dusnueckue 1 XUMUYECKUE CBOMCTBA BOALI buGnnorexa [IOK
A https://m.edsoo.ru/ff0d587a
bu6mmoteka [IOK
36 Cocras ocnoBauuii. [lousatue 00 nHaMKATOPaX
8 P https://m.edsoo.ru/ff0d59e2
Boga xak pactBopureis. HacwlmenHbIe U
37 He}i[aCI)IHIepHHI)Ie paCTBO Bl MacHiOBaa IOJIA buGmorexa LHOK
P pbl https://m.edsoo.ru/ff0d5b40
BEILIECTBA B pacTBOPE
[TpakTryeckas pabora Ne 5 o Teme
38 «[IpuroroBieHne pacTBOPOB C OIIPEAECTIEHHON bubmorexa LHOK
P o o P p bl https://m.edsoo.ru/ff0d5eba
MacCOBOH J0Jiel paCTBOPEHHOTO BEIIIECTBAY
39 KontponbHas padora Ne2 o teme bubnnorexa [IOK
«Kucnopoa. Bonopoxa. Bona» https://m.edsoo.ru/ff0d6342
40 Oxkcupl: cocTaB, KiIaccupukanms, bubnnoreka [IOK
HOMEHKJIAaTypa https://m.edsoo.ru/ff0d664e
Ilonyuenue u XuMHU4ecKue CBOMCTBA
41 KHCJIY:THLIX OCHOBHBIX U aM()OTEPHBIX brbnmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHus: cOCTaB, KJIacCHpUKaIus, bubmuoreka [JOK
HOMEHKJIAaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyuenne u XUMHYECKUE CBONCTBA bu6mmoreka [IOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanus, bu6nunoreka LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ffOdfee2
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bu6mmoteka [IOK

45 ITony4yeHune u XUMHYECKUE CBOMCTBA KHUCIIOT
v https://m.edsoo.ru/ffOdfee2
46 Counu (cpenHHe): HOMEHKIIATYPa, CIIOCOOBI bubnnoreka [IOK
MOJyYECHUS, XUMUUECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTrueckas padora Ne 6. Pemenue
47 AKCIICPUMEHTAIIBHBIX 33724 110 TEME bubnnorexa [JOK
«OCHOBHBIE KJIACChl HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUN
48 I'eneTnueckas CBA3b MEXK1Y KJIaCCaMH bubnnorexa [JOK
HEOPraHWYECKUX COCANHEHUI https://m.edso0.ru/00ad9a50
bubnuoreka [JOK
49 O00011IeHIE U CUCTEMATU3alUs 3HAHUA
m H https://m.edsoo.ru/00ad9ch?2
50 KonTponbnas padota Ne3 mo teme "OcHOBHbBIE bubnnoreka [IOK
KJIaCChl HEOPTraHUYECKUX COCAUHECHUIT" https://m.edsoo.ru/00ad9ela
[TepBbie MOMBITKH KIacCUPUKAITII
51 XHMHYECKHX dJIeMeHTOB. [loHsaTHE O TpymnITax bubmorexa LOK
' Pyl https://m.edsoo.ru/00ad9ffa
CXOJHBIX DJIEMEHTOB
Ilepnomnueckuii 3akoH U Ilepunoaudeckas
52 cnfTeMa XUMHUYECKHUX SHCMGII)-ITOB A bubmmorexa [IOK
T https://m.edsoo.ru/00ada52c
Menpaeneena
53 Ilepronasl, TpyMIIBL, O TIBI bubmiorexa [IOK
P » TPYIIIBL, Oy https://m.edsoo.ru/00ada52c
54 Ctpoenue aromoB. CoCcTaB aTOMHBIX SIJIED. bubnnoreka [IOK
H3oTornn! https://m.edsoo.ru/00ada342
CtpoeHue 3eKTpOHHBIX 000JI0YEK aTOMOB
55 anemeHToB Ilepuoauueckoii cucremsl J1. 1 bubmmorexa [JOK
p T https://m.edsoo.ru/00ada6bc
Menpaeneena
56 XapakTepucTuKa XUMHUECKOTO JIEMEHTA 10 bu6nunoreka [IOK
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ero noJsioxkeHuto B [lepuoanyeckoii cucreme
. 1. MenneneeBa

https://m.edsoo.ru/00ada824

3nauenue [lepuoauyeckoro 3akoHa Jist

bu6mmoteka [IOK

o7 a3BUTHS HAyKu U npakTuku. /. 1. 1
i/[eHI[eJIeeB y_K yqéHII:Iﬁ, He;[ari[r 1 TpaK AN https://m.edsoo.ru/00ada96e
58 DNEeKTPOOTPULIATETLHOCTH AaTOMOB 1 bubnnoreka [IOK
XAMUYECKHAX JIEMEHTOB https://m.edsoo.ru/00adaab8
bubmmoreka [IOK
59 HMonnast xumuueckas CBsI3b 1 httDSZ//m.edSOOH.ru/OOadaC34
60 KoBasieHTHas1 onsipHAs XUMUYECKas CBSI3b 1 bubmmorexa [IOK
https://m.edsoo.ru/00adaab8
61 KoBasieHTHas1 HeTOIsIpHAS XUMHYECKas CBSI3b 1 bubmmorexa [IOK
https://m.edsoo.ru/00adaab9
bubnmoreka [IOK
62 CTeners okHcIICHHs 1 https://m.edsoiIrUIOOadanS
63 OKHUCITUTEITEHO-BOCCTAHOBHUTEIIBHBIC PEAKIINN 1 bubsmorexa HOK
https://m.edso0.ru/00adb076
bubmuoreka [JOK
64 OKHCIUTENN U BOCCTAHOBUTEIIN 1 https://m.edsocﬁu/OOadbO?G
65 KonrtponsHas pabota Ne4 o teme «CtpoeHue 1 bubnnorexa [IOK
aroMa. XUMHUYECKas CBS3b) https://m.edsoo.ru/00adb486
66 PesepBHblit ypok. O60011€HNE 1 1 bubmuoreka [LIOK
cucTeMaTHu3alis 3HaHui https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O60011€HNE U 1 bubmuorexa [LIOK
CHCTEMAaTHU3aIUs 3HAHUI https://m.edsoo.ru/00ad9ch?2
68 PesepBHbIit ypok. O6001IeHNE U 1 bu6mmorexa [JOK
cHCTEMaTH3aINsI 3HAaHUH https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHBbIE
uudposBbie
Ne ni/m Tema ypoka Koutposbnubie | IlpakTnyeckue
Bcero oOpa3oBarTe/ibHbIE
padoThI padoThI
pecypcbl
Ilepuonnueckuii 3akoH. [lepuoanyeckas
bub6mmoteka [IOK
1 cHucTeMa XMMHUYeCcKuX anemMeHToB [1. 1. 1
https://m.edsoo.ru/00adbh59e
MenneneeBa
3aKOHOMEPHOCTH B UBMEHEHUU CBOWCTB
R bubmmoreka [JOK
2 XUMUYECKHX DJIEMEHTOB IIEPBBIX TPEX 1
https://m.edsoo.ru/00adb6b6
MIEPUOJIOB
3 Knaccudukanus u HOMEHKIaTypa 1 bubnnorexa [JOK
HEOPraHWYECKHUX BEILECTB https://m.edsoo.ru/00adb7e2
4 Bunapl XuMHUYeCKOH CBSI3U U TUIIEI 1 bubnunorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
KonTponsnas padora Nel no teme
5 «[ToBTOpEHUE U yrirybiaeHne 3HaHUi 1 1
OCHOBHBIX pa3JIeNioB Kypca 8 kimacca»
5 Knaccudukamms XuMU4YecKux peakiuii mo 1 bubmuoreka [JOK
pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTH XMUMHYECKON PEAKIIUH.
7 [Tonstue o FOMlz)l"eHHI)IX urere oreli{me 1 brbsmorexa HOK
P https://m.edsoo.ru/00adbe9a
peaxkusax
[TonsaTHE O XUMHUYECKOM PaBHOBECHH.
8 DaKTOpbl, BIUSIONINE HA CKOPOCTh 1 but6mmoreka [JOK
XUMHYECKON PEAKLIUU U MTOJIOKEHNE https://m.edsoo.ru/00adc28c
XUMHUYECKOT'O PABHOBECHUS
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9 OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE bubmmoreka [TOK
peakiuu https://m.edsoo.ru/00adcade

10 Teopus 3IEKTPOIUTHYECKON AUCCOLUALINH. bubmmoreka [IOK
CunbHbIe U clladble AIEKTPOIUTHI https://m.edsoo.ru/00adcd68

11 Honnble ypaBHEHUS peaKIuii bubmmorera HOK

yp peaxdt https://m.eds00.ru/00add448
XHUMHUYECKHE CBOMCTBA KHCIOT U
12 OCHOBaHMH B CBETE MPEICTABICHUMA 00 bubmmorexa [IOK
. Pex https://m.edsoo.ru/00add5d8
ANEKTPOIUTUUECKON JUCCOLIMAIIIHI
XuMHUYECKHE CBOMCTBA COJICH B CBETE
13 MPEJCTABIICHUH 00 3JICKTPOIUTHYCCKOMN bubmorexa [IOK
pel P https://m.edsoo.ru/00add8b2
JIACCOIUAITAN
14 Ilonsatue o ruapon3€e cojien bubmmorexa LIOK
P https://m.edsoo.ru/00add9d4
bubnnorexa [JOK
15 O06o001IeHNEe U CUCTEMAaTH3a 3HAHUH
HICHHE I CHETOMATHIAITT SHaIH https://m.edsoo.ru/00addd12

16 [IpakTuueckas padora Ne 1. «Pemenue bubnuoreka [LIOK
SKCIEPUMEHTAIIBHBIX 3a7a1» https://m.edsoo.ru/00addbfa
KonTponbnas padora Ne2 o Teme

17 <<3J1611:()T OJ'II/ITIf‘IeCKaH HCCOLHAITAS brbmmorexa [IOK

p A HHatt. https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKIIUU B PACTBOPAX)»

18 OO6m1as XxapakTepuCTHKa rajJoreHoB. bubnnoreka [IOK
XHUMHUYECKUE CBOMCTBA Ha IIpUMEpE XJI0pa https://m.edsoo.ru/00addfe2
XnopoBogopoa. CoisHas KUCIIOTAa,

19 XHMqucfns cgoﬁCTBa MOJTyYCHHUE bubmmorexa [TOK

’ yi ’ https://m.edso0.ru/00ade104
MIPUMEHEHUE
20 [Mpaktrdeckas padora Ne 2 o Teme bubnuorexa [LIOK

((HOJ'IyLICHI/Ie COJISTHOM KHCJIOTBI, U3YUCHUC

https://m.edsoo.ru/00ade348
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€€ CBOICTBY

Brrancnenus no YpaBHCHUAM XUMHUYCCKHUX

21 €aKIINii, €CJIU OJIMH U3 PearcHTOB JIaH B bubmmorexa LIOK
PEarIwL, A P A https://m.edsoo.ru/00ade488
n30BITKE

29 OO6m1as xapakTepUCTHKA 3JIeMEHTOB VIA- bubnnoreka [IOK
TPYIIIBI https://m.edsoo.ru/00ade64a
AnnoTponHbie MOAU(PUKALIMK CEPBI.

23 Haxoxi[eﬂne cephl H(lzzé coemmeinﬁ B bubmmorexa LIOK

p g https://m.edsoo.ru/00ade64a
npupoje. XUMHUYECKHUE CBOMCTBA CEPBI

24 CepoBoaopon, ctpoeHue, GU3nIECKue u bubnnoreka [IOK
XUMUYECKHUE CBOWCTBA https://m.edsoo.ru/00ade802
Oxkcuabl cepsl. CepHasi KMCIIOTA,

25 @HSH%CKI/IZ u XI/II\fI/I‘leCKI/Ie CBOMCTBa bubmmorexa LIOK

’ https://m.edsoo.ru/00adea28
IpUMEHEHHE
XYUMUYECKUE pPeaKlluy, JIexKallue B OCHOBE

26 IIPOMBIIIJIEHHOT'O CII0C00a MOJIy4YeHUs bubnnorexa [IOK
CEpPHOM KUCIIOThI. XUMUYECKOE 3arpsA3HEHNE https://m.edsoo.ru/00adec8a
OKpYKaIOIIEH Cpelibl COETUHEHUSIMHA CEPbI

97 Briancienne MaccoBoi IOJIU BEIXOA bu6mmoreka I[IOK
MPOAYKTA PEaKIUU https://m.edsoo.ru/00adec8a
OO01mas xapakTeprucTUKa 3JIeMEHTOB V A-

o8 rpymnmsl. A30T, pacClpOCTPaHEHHE B bubnnorexa [IOK
npupoe, GU3NYECKUe 1 XUMUYECKHE https://m.edsoo.ru/00adeea6
CBOICTBa

29 AMMHaK, ero Gpu3nYeckre U XuMHUECKue bu6mmoreka [IOK
CBOMCTBA, OJIy4Y€HUE U IPUMEHEHUE https://m.edsoo0.ru/00adf004

30 [IpakTuueckas padora Ne 3 o Teme bu6muoreka [IOK

«HonyquHe aMMuaKka, U3y4CHHE €ro

https://m.edsoo.ru/00adf180
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CBOMCTB»

A30THas KUCIOTA, € hu3ndecKue u

bubnuorexa [IOK

31
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHne HUTPATOB U COJICH
39 aMMOHMS B KAYECTBE MUHEPAJIbHBIX bubanoreka [IOK
yno0peHuit. XuMHUECKOE 3arpsi3HeHNE https://m.edsoo.ru/00adf518
OKPYKaroIIel Cpe/Ibl COCTMHECHUSIMH a30Ta
dochop. Oxcua dpochopa (V) u hochopras
33 KHCJIOTa, PU3HYECKUE ¥ XUMUUYECKHE bubmorexa [IOK
L https://m.edsoo.ru/00adf68a
CBOICTBa, MOJIyYCHUE
Hcnons3oBanue GochaToB B KauecTBE
34 MHUHEPAJIbHEIX YI0OpeHuii. 3arpsi3HeHne bubmorexa LOK
p . yAoop - Jarp https://m.edsoo.ru/00adfc20
MPUPOIHON cpebl hochaTamu
35 Yraepon, pacnpocTpaHeHUE B IPUPOJE, bubnnoreka [IOK
(bU3HYECKUEe U XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcupsl yraepoaa, ux Gpusndeckue u
36 XAMHYECKHE CBOMCTBA. DKOJOTHIECCKUE bu6mmorexka I[IOK
poOJIEMBI, CBSI3aHHBIE C OKCHIOM YTJIepoaa https://m.edsoo.ru/00adfebe
(V)
37 VYronpHas KUCI0Ta U €€ COIMn bubmorexa HOK
https://m.edso0.ru/00ae006¢
[Tpaktuyeckas pabota Ne 4 o Teme
38 "ITonyuyeHune yriaeckucioro rasa brbsmorexa HOK
yi yr ) \ https://m.edsoo.ru/00ae027e
KauecTBeHHast peakiys Ha KapOOHAT-UOH
[TepBoHavabHBIC TOHATHS 00
39 0 rpaHqucmx BEII[ECTBAX Kak O bubmorexa HOK
p m https://m.edso00.ru/00ae054e
COCTMHEHUSX yTIIepoaa
40 KpemHunii u ero coennHeHus bubmuoteka [IOK
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https://m.edsoo.ru/00ae080a

[TpakTrueckas padora Ne 5. Pemenue
IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME

bubnuorexa [JOK

# «BaxkHeimme HeMeTaJlIbl U UX https://m.edsoo.ru/00ae0bf2
COCTUHEHUS
Kontponbhas pabora Ne3 o Teme

42 «BaxkHenmme HeMeTalJIbl U UX bubmmorexa LIOK

https://m.edsoo.ru/00ae0e18
COCITUHEHUS
OO0m1as xapakTepuCcTHKa XUMHUYECKUX

43 3JIEMEHTOB — METaJUIOB. MeTaummaeckast bubnuorexa [JOK
CBSI3b U METAJUIMYECKAs] KPUCTAJUIMYECKAS https://m.edsoo.ru/00ae103e
pemérka. u3ndyeckrue CBOMCTBa METAIIOB
XHUMHYECKUE CBOMCTBA METAIIJIOB.

44 DJIEKTPOXUMHUYECKUH sl HAPSKEHUM bubmiorexa LIOK

https://m.edsoo.ru/00ae1156
METaJIJIOB
OO6m1ue crocoObl MOTYYeHHUS! METAJIIOB.

45 CrutaBbl. Beranciienus mo ypaBHEHUSM bubnnoreka [IOK
XUMUYECKHUX PEaKLU, €CIIU OJUH U3 https://m.edsoo.ru/00ae1156
peareHTOB COAEPKUT MTPUMECH

46 [TonsiTHE O KOPPO3UH METAIIIOB brbsmorexa HOK

https://m.edsoo.ru/00ae1278
bu6mmotexka [IOK

47 [Henorrste MeTane: https://m.edsoo.ru/00ae14b2

48 OKcUIBI ¥ TUAPOKCUIBI HATPUS U KaITUS bubmorexa [IOK

https://m.edsoo.ru/00ae14b2

49 IllenouHO3eMeTbHBIC METAJUTBI — KAIBITUHA 1 bubmuorexa [JOK
MarHum https://m.edsoo.ru/00ae15e8

. bubmuoreka [JOK

50 Baxnenime coequHEHUS KaIbIUI

https://m.edsoo.ru/00ae15e8
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51

O0001eHre ¥ cucTeMaTh3alus 3HaHUN

52 JKEcTKoCcTh BOJIBI M CTIOCOOBI €€ yCTpaHESHUS bubmmorexa LIOK
https://m.eds00.ru/00ae1886
[IpakTrueckas padora Ne 6 o reme
53 "YKEcTKOCTh BO/BI U METOJIBI €€ brbmmorexa [IOK
| https://m.edsoo.ru/00aelae8
yCTpaHEHUs
. bub6mmoteka [IOK
>4 AiomHH# https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe CBOHCTBA OKCHJIA U bubnuoreka [LIOK
TUAPOKCUAA https://m.edsoo.ru/00aelc64
bubnuoreka [JOK
% Keseso https://m.edsoo.ru/00ae1d86
57 Oxcuipl, THAPOKCHIBI U comu xene3a (1) u bubmmoreka [JOK
xenesa (I10) https://m.edsoo.ru/00ae35e6
58 O00011IeHNE U CHUCTEMATH3aLU 3HAHUA
[IpakTuueckas padota Ne 7. Pemenue
59 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME brbsmorexa HOK
. https://m.edso00.ru/00ae3de8
«Bakuelme METaJlIbl K UX COCTUHCHUS
Brrarcnenus mo ypaBHEHUSIM XUMHUYIECKIX
€aKIINi, €CJIM OJIMH U3 PEarcHTOB JaH B
60 §36HTKG WIH COI[ep)KI/ITIi'IpI/IMeCI/I. bubmmorexa [OK
. https://m.edso0.ru/00ae1750
BeruncieHus MacCoOBOM JTOJTH BBIXO/IA
MPOJYKTA PEaKINU
61 O00011IEHNE U CHUCTEMATU3alUs 3HAHUHI
62 KonTtponsHas padora Ne4 o teme
«BaxHeue MeTaJabl U UX COSTNHECHUS
63 BemecrtBa 1 maTepuansl B IOBCEHEBHOU but6mmoreka [JOK

JKHM3HHU 4YCJIOBCKA

https://m.edsoo.ru/00ae3f50
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64 XHUMHUYECKOE 3arpsI3HEHUE OKPYKaroIEen 1 bubmmoreka [TOK
cpenbl https://m.edso0.ru/00ae4270
65 Ponb xuMuu B penieHuu 3K0JI0rHYECKUX 1 bubmmoreka [IOK
npoOiem https://m.edsoo.ru/00ae4270
PesepBHblit ypok. O6001meHue 1 bubnuorexa [IOK
66 N 1
crucTemMaTu3anus 3HaHUU https://m.edsoo.ru/00ae0d0a
67 PesepBHbIil ypok. O6001ICHHE 1 1 bubanoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PeseprHsblit ypok. O600meHue u 1 bubnuorexa LIOK
crucTeMaTu3auurs 3HaHUI https://m.edsoo.ru/00ad9ch2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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https://m.edsoo.ru/00ad9cb2




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» Xumus, 8 knacc/ 'abpuensa O.C., Octpoymos W.I'., Cnaakos C.A.,
AxrmmonepHoe o0mecTBo «M3aatenberBo «IIpocBernieHney»
* Xumus, 9 xknace/ I'abpuensta O.C., OctpoymoB U.I'., Cnagkos C.A.,

AxnnonepHoe obmectBo «M3narensctBo «IIpocBemieHne»

METOINYECKHUE MATEPHAJIBI 1JIA YAUTEJIA

Kuura AJIL YIUTCIIA

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETU
HUHTEPHET

I'MC Mos mixoia, POII
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