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[TporpammMa 1o XMMHM Ha YPOBHE OCHOBHOI'O 00IIETr0 00pa3oBaHUsl COCTABJIEHA HA OCHOBE
TpeOOBaHUI K pe3yJabTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTeIbHON MPOTPaMMBI OCHOBHOTO
obmero oOpaszoBanus, npenactaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (enepaabHON
paboueil mporpaMMbl BOCIIUTaHUA U ¢ YUYETOM KOHLENLUHU MPENnojaBaHus y4eOHOro rpeaMera
«Xumus» B 00pazoBaTeNnbHBIX opranu3anusix Poccuiickoit denepannu.

[IporpamMa 1mo XuMuu JHa€T MpeJCTaBlIEHHE O LEJsIX, oOmed crparerun oOy4yeHHus,
BOCIIUTAaHHUSI M Pa3BUTHA OOYYaIOIIMXCS CPEACTBAMH YUeOHOTO MpeaMeTa, YCTaHABIUBAET
00s13aTesIbHOE MPEAMETHOE COJIepKaHMe, MpelycMaTpUBaeT paclpeesieHue ero mo kiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IPorpamMmbl 110 XUMHH, OIIPEEISIET KOJINYECTBEHHbIE
M KauyeCTBEHHBIC XapaKTEPUCTUKH COIEP/KAHUSA, PEKOMEHIYEMYIO IIOCIEIOBATEIBHOCTh
U3YUYCHHS] XUMHUH C YUETOM MEXKIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBSA3EH, JOTMKH Y4eOHOTO
npoliecca, BO3pacTHbIX 0COOEHHOCTEH 00ydaromuxcs, onpeaesseT BO3MOXKHOCTH MpeaMeTa s
peanu3anyy TpeOOBaHUH K pe3ylibTaTaM OCBOCHHS OCHOBHOM 0Opa3oBaTelIbHOM MpOrpamMMbl Ha
YPOBHE OCHOBHOTO 00111ero 00pa3oBaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00ydeHUs XUMUU
Ha YpOBHE L€Jeil Wu3ydyeHHs INpeaMeTa U OCHOBHBIX BHJOB y4€OHO-IIO3HABATEIbHOMN
JeSITeIbHOCTH 00yUaroIIErocs 10 OCBOCHUIO YYEOHOT0 COEPKaHMSL.

3HaHUE XUMUH CITY’)KUT OCHOBOH 715t (HOPMUPOBAHHSI MEPOBO33PEHUS 00yUarOIIErocs, €ro
IpPEeCTaBICHUN 0 MaTepHaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (OPMHUPYEMBbIE XUMHUEH
IIPEJICTaBJICHUS O B3aUMOIPEBPAILECHUAX SHEPTUU U 00 IBOJIIOLMHU BEIECTB B IIPUPOJIE, O MYTAX
pelieHuss 00aJbHBIX IMPOOJIEM yCTOMYMBOIO pa3BUTHS 4YEIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, TUILEBON U SKOJIOTUIECKON 0€301MacHOCTH, MPOOIIeM 31paBOOXPAHEHUSI.

N3yuenue xumunu:

CIOCOOCTBYET pealin3allii BO3MOKHOCTEH ISl CAMOPA3BUTHS U (POPMHUPOBAHUS KYJIBTYPHI
JUYHOCTH, €€ o01Iei U (yHKIIMOHATIBHONU IPaMOTHOCTH;

BHOCHUT BKJIAJ] B ((OPMUPOBAHHE MBIIUICHHUS U TBOPUYECKUX CIIOCOOHOCTEH 00yJarommxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITeNbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIIbCKUX YMEHHH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KM3HH, TaK H B
npodeccuoHaIbHOMN J1eTeTbHOCTH;

3HAKOMHUT CO CIeUU(UKON HAay4YHOTO MBIIIJIEHUS, 3aKJIaJbIBAET OCHOBBI 1I€JIOCTHOTO
B3IJISJa HA €IMHCTBO IPUPOABI M 4YEJOBEKA, SBJISAETCS OTBETCTBEHHBIM  JTAllOM
B (hOpMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0y4aroLINXCs;

CHOCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAY4YHBIM
3HaHMSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ B DKOJIOTMYECKOE 0Opa3oBaHUE
oOyJaronuxcs.

JlanHble HampaBieHHUs B OOyYEHUM XUMHH 00€CIeUMBAIOTCS crieUu(UKON CcoiepaHus
y4eOHOTro TNpeaMeTa, KOTOPBIM sBIISETCS NeJarornyeckd aJanTHPOBAHHBIM OTPaKeHHEM
0a30BOI HAyKN XMMHUHU Ha ONPE/IeIEHHOM JTare € pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHMsS OPHEHTHUPOBAH Ha OCBOCHHE
00y4arolMMHUCS CUCTEMbI MIEpBOHAYATIbHBIX MOHATHI XUMHUHU, OCHOB HEOPraHUYECKOH XUMHUU U
HEKOTOPBIX OTAENIBHBIX 3HAYMMBIX IIOHATUN OPTaHUYECKOW XUMUH.

CrtpykTypa coaepxaHHUsi IporpaMMbl 10 XUMHUU c(HOpMHpOBaHa Ha OCHOBE CHCTEMHOTO
noaxoja kK eé m3ydeHuro. CopepaHHe CKJIAJbIBAETCSI U3 CUCTEMBI MOHATHH O XMMHUYECKOM
AIIEMEHTE M BEIIECTBE M CHUCTEMBbl MOHATUN O XuMuueckod peakiuu. OOe 3TH CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl 110 IPHUHLUITY IOCJIEJOBATEIbHOTO Pa3BUTHSA 3HAHMKM HA OCHOBE
TEOPETUYECKHUX MPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHUH;

— YYEHMsI O CTPOEHMH aTOMa U XMMHYECKOH CBS3H;

— TpeACTaBIEHUHN 00 2NEKTPOIUTHUECKON TUCCOIMALINY BEIIECTB B paCTBOpax.

Teopernueckne 3HaHUS PAacCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX H
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS IIOCJIEOBATEILHO OT OJIHOTO YpPOBHS K JPYromy,



BBINOJIHASL (DYHKIMU OOBSICHEHHS W MPOTHO3MPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
IIPAKTUYECKOrO IPAUMEHEHUS U MOTYYCHHs H3y4acMbIX BEILECTB.

OcBoeHue MporpamMmbl 1O XUMHH CHOCOOCTBYET (OPMHPOBAHUIO TPEACTABICHUS O
XUMHYECKON COCTaBISIOIIEH HAy4HOHM KAPTUHBI MHpa B JIOTMKE €€ CHCTEMHON IIPHPOJBI,
LIEHHOCTHOT'O OTHOILIEHHUS K HAYYHOMY 3HAHHUIO U METOJlaM I103HaHus B Hayke. M3ydueHne xumun
IPOMCXOOUT C TMPHUBJICYEHUEM 3HAHUM M3 paHee M3YYEHHBIX Y4YEOHBIX IPEIMETOB
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «Dusuka. 7 Kjacc.

[Tpy n3yyeHur XUuMHUM IPOUCXOAUT (POPMUPOBAHHUE 3HAHUI OCHOB XMMHUYECKON HAYKH KaK
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON AESITEIbHOCTH YEJIOBEKAa M KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KyJIbTYphl. 3ajaya yuyeOHOro IpeaMeTra COCTOUT B (POPMHPOBAHUU
CHCTEMBbl XUMHUYECKUX 3HAHUH — BaXHEUIHMX (HAKTOB, MOHATHH, 3aKOHOB U TEOPETHUYECKHX
IOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUI MHPOBO33PEHUECKOr0 XapakTepa, s3blka HaykKd, B
IPUOOILEHNH K HAyYHBIM METO/1aM [TO3HAHUS IPU U3YYEHUHU BELIECTB U XUMUYECKUX pEaKLuil, B
(GOopMHpPOBAaHMM U pPa3BUTUM [103HABATEIbHBIX YMEHMH M MX HIPUMEHEHMM B Yy4yeOHO-
MIO3HABATEILHON U y4eOHO-MCCIIE0BATEIBCKOM IeATENFHOCTH, OCBOCHUH MPaBMJI OE€3011aCHOTO
oOpalleHus C Bel[eCTBAMU B IIOBCEIHEBHON KU3HH.

[Ipy m3ydyeHMHM XMMHUH Ha YpOBHE OCHOBHOIO 00Iero oOpa3oBaHHsI Ba)KHOE 3HAYCHHE
npuoOpenu Takue 1eiu, Kak:

— (OpMUPOBAHNE WHTEIUICKTYaJIbHO PA3BHTON JIMYHOCTH, TOTOBOH K CaMO0OOpa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY IPHHATUIO PELICHUH, CHOCOOHOW aJanTHpOBaThCA K
OBICTPO MEHSIOLIUMCS YCIOBUSAM XKU3HU;

— HaINlpaBJI€HHOCTh OOy4YeHMsT Ha CHUCTEMAaTHUYecKoe MpHoOIIeHHue OoOyJaromuxcs K
CaMOCTOSITEJIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH,  HAy4yHbIM  METOJaM  IO3HaHUS,
(OopMHPYIOLIMM MOTHUBALIMIO U Pa3BUTHE CIOCOOHOCTEH K XUMUU;

— obecrieueHue YCIOBUH, CHOCOOCTBYIONIMX MPHOOPETEHUIO OOYYArOIIMMUCS —OIBITa
pa3sHOOOpa3HOM JEesATEeIbHOCTH, MO3HAHMS M CaMOIIO3HAHUS, KIIOYEBBIX HABBIKOB (KIIIOYEBBIX
KOMIETEHIIMI ), UMEIOIIUX YHUBEPCAIbHOE 3HAUE€HUE JJIS1 PA3IIMYHBIX BUJOB JAESTEIbHOCTH;

— ¢opmupoBanue o0mell GyHKIMOHATBHON U €CTEeCTBEHHO-HAYYHOH I'PaMOTHOCTH, B TOM
yHclie YMEHUIl OOBSCHATh U OLICHMBATh SIBICHUS OKPY’KAIOLIEro MHUpPA, MCIONb3ys 3HAHUS U
OMBIT, TOJYYEHHBbIE MPU H3YYEHUH XUMHH, TNPUMEHATh MX MpH peleHuH npolieM B
ITOBCEJHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— ¢opMHpoBaHuE Y 00yJarOmUXCcs 'YMaHUCTUYECKUX OTHOIICHUH, MOHUMAaHUS [IEHHOCTH
XUMHUYECKMX 3HaHWM Ui BBIPAOOTKM 3KOJOTMYECKH I€1eco00pa3HOro MoBe/leHus B OBITY U
TPYAOBON JEATEIBHOCTH B LENSIX COXPAHEHMS CBOETO 370pPOBbS M OKPYXaroLleW MpUPOJHON
Cpelibl;

— pa3BUTHE MOTHBALUU K 00YyUEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHUS OOIEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduis 1 HalPaBJISCHHOCTHU JajJbHENUIIero 00yueHus.

OO61iee yuCiIo 4acoB, OTBEIEHHBIX JJIS U3YUYEHMS] XMMHHM Ha YpPOBHE OCHOBHOI'O OOIIETO
oOpa3oBanus, coctaBisieT 136 yacoB: B § kacce — 68 yacoB (2 yaca B Hezeno), B 9 kiacce — 68
yacoB (2 yaca B HEJIEIIO).

COJAEP/KAHUE OBYYEHUA

8 KUIACC

HepBOHaqaanHe XUMHNYECCKHUE NMOHATHUSA



IIpeamer xumuu. Ponb XMMUM B JKHU3HM 4YelloBeKa. XUMUsA B CUCTeMe HayK. Tema u
BemecTBa. Du3MUecKHe CBOMCTBAa BELIECTB. ArperaTHoe coctossHue BemectB. [loHstue o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CocoObl pa3/ieieHus: CMECei.

ATOMBI M MOJEKYJBl. XUMHUYECKHE 3JIEMEHTbl. CHMBOJIBI XMMHYECKHX 3JIEMEHTOB.
[TpocTeie U cll0)KHBIE BElIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumnueckass Qopmyna. BajgeHTHOCTP aTOMOB  XMMMUYECKHX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHAas Macca. OTHOCHUTEIbHAST MOJIEKYJIIpHAast
Macca. MaccoBasi 10J11 XMMHUYECKOIO DJIEMEHTA B COCJMHCHUH.

KommmuectBo BemecrBa. Mosb. Mossipas macca. B3anMoOCBsI3p KOJIMYECTBA, MacChl U
yucia CTPYKTYPHBIX €MHULL BemecTBa. Pacuérsl o ¢popmynaM XUMHYECKUX COCINHEHUH.

®u3nyeckue M XUMHUYECKHE SIBJICHHSA. XUMHUYECKas peakuus M €€ NpU3HAKU. 3aKOH
COXpPaHEHMsI MacChl BEIEeCTB. XUMHUYecKue ypaBHeHUs. Kiaccupukanus XMMUYECKUX peakluit
(coenMHEHUS, PA3IOKCHHUS, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKCnepumenm:

3HAaKOMCTBO C XMMHYECKOH MOCYJIOH, MpaBWiIaMu pabOThl B JabOpaToOpuH U MpUEMaMH
oOpareHus ¢ j1a0opaTOpHbIM 00OpPYIOBAHUEM, HM3YYEHUE U ONHUCAHUE (PU3MUECKUX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOI0JeHNe (PU3NIECKUX (TUIaBJICHUE BOCKA, TasTHUE JIbJIA,
pacTupaHue caxapa B CTyIKe, KUIIEHUE U KOHJEHCAllUsl BOJbI) 1 XUMHUECKUX (TOpEeHUe CBEYH,
NPOKAIMBAaHUE MEIHOHN MPOBOJIOKH, B3aMMOJICHCTBHE Mella ¢ KUCIOTOM) SIBJICHUH, HaOII0JeHHE
U OIMCAaHHWE TPU3HAKOB IPOTEKAHUS XHMHUYECKUX peakuuil (pasjoxkeHue caxapa,
B3aMMOJIEHCTBHE CEPHON KMCIIOTHI C XJIOpUIOM Oapusi, pasioxeHue ruapokcuaa meau (1) mpu
HarpeBaHuu, B3auMojeicTBue jxene3a c pactBopoM coiau menu (II), m3yuenuwe crnoco6oB
paszieNieHus CMeceil: C IOMOILBI0 MarHuTa, (UIbTPOBAaHUE, BbIIAPUBAHHE, IUCTUIUISLIMS,
xpomarorpadus, NpOBEIEHHE OUYUCTKH IOBAapEeHHOM COJM, HaONIOJEHHWEe W OINHUCaHHE
pe3yabTaTOB NPOBEICHUS OIBITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHUE
MoJiesIel MOJIEKYIT (IapOCTEPIKHEBBIX ).

Baxuelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Boznyx — cmech rasos. CocraB Bozayxa. Kucimopox — 2leMEHT M IIPOCTOE BEIIECTBO.
Haxoxnaenue kucinopona B npupoje, Gu3nyeckue U XMMUUYECKHEe CBOWCTBA (peakluy TOPEHUs).
Oxcunpl. Ilpumenenue kucimopoga. CrocoObl TOIY4eHHUs KHCIOpoJa B JIabOpaTopuu U
npoMbIUIeHHOCTH. KpyroBopot kuciopoaa B mpupoje. O30H — ajioTporHas MOAM(PUKALUS
KHCIIOpOJIa.

TeroBoil 3PQexT XUMHUYECKOW peakluH, TEePMOXMMHMUYECKHE YpaBHEHHUS, HK30- U
OHAOTEPMUYECKUE peakUMU. TOIIMBO: yroib M MeTaH. 3arps3HEHUE BO3/yXa, YCHUIICHHE
napHUKOBOTO 3¢ (eKTa, pa3pylieHne 030HOBOTO CIIOS.

Bomopox — »aneMeHT U IpocToe BewlecTBO. Haxoxkaenue Bogopona B IPUPOZE,
¢bu3nyeckne 1 XuMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOb! oydeHus. Kuciorel u comnu.

MossipHblif 00bEM ra30B. Pacy€rbl Mo XUMHUECKUM ypaBHEHUSIM.

®usnueckue cBoicTBa BoAbl. Boma kak pacrtBopurens. PactBopbl. HacelnieHHble u
HEHACBILICHHBIE PacTBOpHL. PacTBopuMOCTh BewiecTB B Bojae. MaccoBas 10/l BELIECTBA B
pacTBope. XHUMHUYECKHE CBOMCTBA BOoAbL. OcHOBaHWs. Poip pacTBOpoOB B NMPUPOJE M B KU3HU
yenoBeka. KpyroBopor Bojabl B mpupoje. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa M OUYMCTKA
MPUPOJIHBIX BOJ.

Knaccugukanus Heopranmueckux coeauHeHuil. Oxcunpl. Kiaccuduxanus OKCHIOB:
coJyieoOpa3yrorire (OCHOBHBIE, KUCTOTHBIC, aM(OTEpHBIC) U HecosieoOpaszyromue. HomenknaTypa
OKCHJ0B. PU3NUYECKHEe U XUMUYECKUE CBOMCTBA OKCUIOB. [lonydeHne okCcuaos.

OcHoBanus. Knaccudukanus oOcCHOBaHMM: INENOYM M HEPACTBOPHMBIE OCHOBAHMUS.
HomeHnknarypa ocHoBaHuii. Pusnueckue M XUMHUYECKHE CBOWCTBAa OCHOBaHMU. Ilomyyenue
OCHOBaHUH.

Kucnotsl. Knaccugukamus kucnor. Homenknarypa kucnot. dusznyeckre ¥ XUMHYECKUE
cBoiicTBa kuciot. P aktuBHoctn metamioB H. H. bekerosa. Ilonyyenue kucior.



Comu. Homenknarypa coseil. @usndeckue U XMMUYECKHe cBoicTBa cojeil. [lomydyenue
coJei.

I'eneTnyeckas CBA3b MEXKIy KJIACCAMU HEOPIAaHUYECKUX COCIUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIPE/ICIICHNE COIEP)KaHUsI KUCIOpoJa B BO3yXe, MOJIyYeHUE, COOMpaHue,
pacrio3HaBaHME W HU3y4EHHE CBOMCTB KHMCIOPOZA, HAOJIIOJCHHWE B3aMMOJICHCTBHS BELIECTB C
KHCJIOPOJIOM U YCIIOBUSI BOSHUKHOBEHHS U INPEKpallleHusl ropeHus (moskapa), 03HaKOMJIEHHE C
o0Opa3llaMu OKCHJIOB M OIMCAaHUE MX CBOWCTB, IOJIyu€HUE, cOOMpaHUE, paclo3HaBaHUE WU
M3y4eHUE CBOMCTB BojOpoja (TopeHue), B3auMojeicTBue Bojaopona ¢ okcuaom meau (1)
(BO3MOKHO MCIIOJIb30BaHUE BUAECOMATEPHUAIIOB), HAO/II0IeHHE 00pa3L0B BEUIECTB KOJIUYECTBOM
1 Momb, HccaenoBaHne OCOOCHHOCTEW PAcTBOPEHHS BEIIECTB C PA3IMYHON PAaCTBOPHUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOW MAacCOBOM JOJIEHW pacTBOPEHHOIO BEILECTBA,
B3aMMOJICICTBHE BOABI C MeTa/ulaMM (HaTpueM M KajablueM) (BO3MOYKHO HCIOJIb30BaHUE
BUJIEOMATEPHAJIOB), UCCIIEA0BAaHHE OOpPa3llOB HEOPTaHUYECKUX BEIIECTB PA3JIMYHBIX KIJIACCOB,
HAOJII0JIEHUE W3MEHEHUs OKpAacCKM MHAMKATOPOB B pAacTBOpPAx KHUCIOT U LIEJIIOYEH, U3ydeHHUE
B3auMmoJieiicteus okcuga Meau (II) ¢ pactBopom cepHOM KHCIOTHI, KHUCIOT C METaJlJIaMH,
pEaKuMii HEUTpalIu3aluu, MOJYYEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTaJljia IpyruM U3 pacTBOpa COJIM, PELICHUE SKCIIEPUMEHTANIBHBIX 3aJa4 110 TeMe «Baxnelmue
KJIACChI HEOPTaHUYECKUX COCIUHEHUI.

Iepuoauyeckuii 3akon u Ilepuoguyeckasi cucreMa xumuuyeckux djementos /. U.
MennesieeBa. Ctpoenne aToMoB. XUMHYeCKas CBSA3b. OKMCIUTEIbHO-BOCCTAHOBHUTEIbHbIE
peakuuu

[TepBbIe MOMBITKU KIACCU(PHUKAIIMA XUMAYECKHUX 3JIeMeHTOB. [IoHATHE O TpyIax CXOAHBIX
9JIEMEHTOB  (ILEJNOYHbIE M ILIEIOYHO3EMENbHbIE METAJlIbl, TaJOI€Hbl, WHEPTHBIE TIa3bl).
DJIeMEeHTBI, KOTOpbIe 00pa3yIoT aM(OTepHBIE OKCUIBI M THAPOKCHJIBI.

ITlepuognuecknit  3akoH. Ilepuoguueckas cucremMa XMMHMUYECKMX 3JIeMeHTOB [l
. Menneneesa. Koporkoneproanas u aTuHHONEpUoaHas (opmbl [leprogmueckoid cUCTEMBI
xumuyeckux oanemeHToB JI. W. MengaeneeBa. Ilepuogel m rpynmbl. DU3HYECKUN CMBICI
MIOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U IPYIIIBI JIEMEHTA.

Crpoenne aromoB. CocraB atomHbIX suep. W3oromsl. OnekTpoHsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB IepBBIX 20 XUMUYECKHUX 371eMeHToB [leproauueckoil cucTeMbl
. W.MenneneeBa. XapakTepUCTHKAa XUMHUYECKOIO JJIEMEHTA II0 €ro IIOJIOXKCHUIO B
ITepuoanueckoit cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHUS paJnyca aTOMOB XMMUYECKUX 3JIEMEHTOB, METANINYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIAaM U IIEPUOJIAM.

3nauenue llepnonnueckoro 3akoHa u Ilepruoguueckoil CUCTEMBI XMMHUYECKHUX DIIEMEHTOB
JUISl pa3BUTHS HayKH U npakTuku. J[. 1. MeHnneneeB — y4€HbIl U IpaKJaHUH.

XuMuyeckas CBSI3b. KoBanenrnas (monsipHas u HETOJIsIpHAas) CBSI3b.
DNEeKTPOOTPULIATEIbHOCTh XUMUYECKHUX JIEMEHTOB. VloHHAas! CBSI3b.

Crenenb okucienus. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakuu. [Ipoueccel okucaeHus
Y BOCCTaHOBJIEHUS. OKHCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydyeHue oOpa3I0oB BEHIECTB METAIJIOB W HEMETaJUIOB, B3aUMOJIEHCTBUE TUAPOKCUIA
IIMHKA C pacTBOpPaMHU KHUCJIOT U ILEJIOYEH, TPOBEIEHUE OIBITOB, WIIOCTPUPYIOIUX MPUMEPDI
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX PEaKUil (FOpeHHEe, PEeaKIui pa3ioKEeHUs, COSUHEHUS).

Mesicnpeomemnoie cea3u

Peanu3anus MeXIpeaMETHBIX CBA3€H MPU W3YYEHUN XUMUHU B 8 KJacce OCYLIECTBISETCS
yepe3 HCMOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAyYHBIX TMOHSATHHM, Tak | TMOHSATHIA,
ABJISIFOLIUXCSI CACTEMHBIMHU JIJIS1 OT/IEIIBHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKIIA.

OO0111e ecTecTBEHHO-HAYYHbIE MOHATHS: HAYYHBIH (DaKT, TUIIOTE3a, TEOPHS, 3aKOH, aHAJIN3,
CUHTE3, KJacCHU(pUKalusi, NEepPUOAUYHOCTb, HAONIOJEHNUE, OHKCIEPUMEHT, MOJEIUPOBaHUE,
U3MEPEHUE, MOJICIIb, SIBJIICHUE.



Oduznka: Marepusi, aroM, OJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUJA, HW30TOIIbI,
pPaZo0aKTUBHOCTb, MOJIEKYJa, AJIEKTPUUYECKUN 3apsl, BELIeCTBO, TelI0, 00bEM, arperaTHOe
COCTOSTHUE BEIECTBA, a3, (PU3WYCCKUE BEIUYHMHBI, SIUHUIIBI H3MEPEHUS, KOCMOC, IJIAHETHI,
3BE361, CoHIIE.

buonorus: ¢porocunres, napixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MHHEpalbl, TOPHbIE MOPOAbI, IOJIE3HbIC
HCKOTIaeMble, TOIUTHBO, BOJHBIE PECYPCHI.

9 KVIACC

BeurecTBo M XMMHUYECKas peaKkuusi

[lepnonnueckuit  3akoH. Ilepuogmueckas cucreMa XHMHYECKUX 3JIEMEHTOB /.
U. Menpneneea. CtpoeHue aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUM CBOMCTB XMMHMUYECKHUX
9JIEMEHTOB TEPBBIX TPEX MEPHUOIOB, Kallis, KalblUs U WX COCJUHEHHH B COOTBETCTBUHU C
MOJIOKEHUEM AJIEMEHTOB B [lepronyeckoit cucteme u CTpOEHUEM WX aTOMOB.

CrpoeHue BellecTBa: BUIbl XMUMHYECKOW CBs3M. THUIBI KPUCTAIMYECKUX PEIIETOK,
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTALIUYECKON PEMIETKM M BUJA XUMUUYECKOU
CBSI3H.

Knaccudukanus u HOMEHKJIATypa HEOPTaHWYECKUX BEIIECTB. XHUMHUYECKUE CBOMCTBA
BEIIECTB, OTHOCSIIMUXCS K Pa3IMYHBIM KjaccaM HEOPTaHWYECKUX COETUHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYECKUX peakluid MO pa3iuyHbIM MpU3HaKaM (IO YHUCITY U COCTaBy
YUaCTBYIONIMX B PEAKIUU BEIIECTB, MO TEIIOBOMY 3(QeKTy, Mo H3MEHEHHIO CTEIeHEeH
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYACTHIO KaTalu3aropa). JK30- U
SHIOTEPMUYECKHUE PEAKIINH, TEPMOXUMHUYECKUE YPABHEHHUSI.

[TonsiTie o ckopocTu XuMHueckoil peakiuu. [loHsTHe 00 0OpaTUMBIX U HEOOPATHMBIX
XUMUYECKUX peakiusax. [IoHsTHe O TOMOTeHHBIX M TETEPOTeHHBIX peakiusax. [lonsTue o
karanuze. I[loHsiTME O XuUMHUYeCKOM paBHOBecHH. @DaKTOPhl, BIMSIOUIME HAa CKOPOCTh
XUMUYECKON PEaKIIUU U TTOJIOKEHNE XUMUYECKOTO PABHOBECHSI.

OKHUCTUTENbHO-BOCCTAHOBUTENBHBIE PEAKINH, SJICKTPOHHBIA OallaHC OKHUCIUTEIbHO-
BOCCTAHOBUTEIbHON peakuuu. CocCTaBiIeHUE YpaBHEHUU OKHCIHMTEIbHO-BOCCTAHOBUTEIHHBIX
peaxIuii ¢ UCIOJIb30BaHUEM METO/Ia IIEKTPOHHOT0 OanaHca.

Teopust >MEKTPOTUTHUECKON IUCCOIUANIANA. DIIEKTPOIUTHI U HEIIEKTPOJIUTHI. KaTHoHBI,
aHUOHBI. MeXaHu3M [HMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BHUJIAMHU XUMHUYECKOM CBS3H.
Crenens aucconuanuu. CUIbHBIC U CIa0bIE DIEKTPOIUTHI.

Peakuuu moHHOTO OOMEHa. YCIIOBUSI MPOTEKAHUS PEaKIUi MOHHOTO OOMEHa, MOJHBIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBoICTBa KUCIIOT, OCHOBaHHWI M COJel B CBETE
MPEJICTaBICHU 00 SIEKTPOIUTUYECKON Auccoruaiui. KadecTBeHHbIE peakIMi Ha HOHBI.
[TonsiTHe 0 rupoONIN3€E CONEN.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C MOJEISIMU KPUCTAIUTMYECKUX PEHMIETOK HEOPTraHWYeCKHX BEIIEeCTB —
METAIJIOB M HeMeTawioB (rpadura u anmasza), CIOXKHBIX BEUIECTB (XJIOpHIa HATpuUs),
WCCJICIOBAHNE 3aBUCHMOCTH CKOPOCTH XHWMHYECKOW PEAaKIMU OT BO3JECHUCTBHS Pa3IUYHBIX
(GakTOpOB, UCCIETOBAHKUE SJEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, IMpoIlecca AUCCOIUAIIUU
KHUCJIOT, IIeio4Ye W cojeil (BO3MOJKHO HCIIOJIb30BAaHME BHUJEO MAaTepUalioB), IPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX TMPHU3HAKK MPOTEKAHHs PEaKIHii MOHHOTO oOMeHa (oOpa3zoBaHUE
ocajKka, BBIJICJICHUE Ta3za, oOOpa30BaHHWE BOJABI), OMNBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTENbHBIX pPEAKIUN (FOpEHUe, peaklMu pPa3oKEHUs, COCIUHEHUS),
pacro3HaBaHUE HEOPTaHWYECKHUX BEIIECTB C TOMOIIBI0O KAYECTBEHHBIX PEAKIMH Ha HOHBI,
pElIeHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.



HemeTtaJuibl U UX COeIUHEHUS

OOmast xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTpPOEHHUS aTOMOB, XapaKTEpHbIE
crerieHu okucienusi. CtpoeHue M (PU3NYECKHE CBOWCTBA IMPOCTBIX BEIIECTB — TaJOr€HOB.
XuMHUECKHEe CBOMCTBAa Ha NpuMepe xJyopa (B3auMOJEHCTBHE ¢ MeTallaMH, HeMeTaJlJIlaMH,
miesouyamu).  XusopoBopopod. ConsiHas KMCIOTa, XMMMYECKHE CBOWCTBA, IOJIY4YEHHE,
npuMeHeHue. JleficTBre XJiopa 1 XJI0pOBOIOPOJa Ha OPraHu3M 4esioBeka. Baxuelme xyopuabl
U X HaXO0XJIEHUE B IPUPOJIE.

OO6mas xapaktepuctuka dmeMeHToB VIA-rpynmel. OCoOEHHOCTH CTPOCHHUST aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (hU3HYECKHe CBOWCTBA MPOCTHIX BELIECTB —
KHCJIOpO/a U cepbl. AJUIOTPOINHbIE MOAU(PUKALMN KUCIOpOJa U cepbl. XUMHUECKUE CBOWCTBA
cepel. CepoBOZOpOA, CTpoeHue, (U3NYECKHEe M XMMHUYEeCKHe cBOHCTBA. OKCHIBI CEpbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKcHIOB. CepHas KUCIIOTa, (pU3MYECKUe U XMMUYECKHE CBOICTBa
(oOme Kak MpeNCTaBHTENS Kilacca KHUCIOT M crenuduyueckue). XUMHYECKUE pPEeakluu,
JeKallue B OCHOBE HPOMBIIUICHHOTO croco0a MosydyeHus cepHoil KucioTbl. Ilpumenenue
cepHOii KUCIOTH. COJIM CePHOM KHCIOTHI, KAUeCTBEHHAS peaklus Ha cynbgaT-uoH. Haxoxnenue
ceppl M €€ COeAMHEHUH B Mpupoge. XUMHUYECKOE 3arps3HEHHE OKPYXKAIoLIEH cpeabl
COCIMHEHUSIMU Cepbl (KUCIOTHBIE O, 3arpsA3HEHHE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
HPEJOTBPALICHHUS.

OOmass xapakTepucTuka 31eMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble CTENEHH OKHCICHMs. A30T, paclpoCTpaHEeHHE B IpuUpoJe, (U3NYECKUEe WU
XUMHYeCKHe cBoicTBa. KpyroBopot a3ora B mpupoje. AMMHUaAK, ero Gu3n4ecKue 1 XUMUIECKHIe
CBOWCTBA, MostyueHue 1 npumenenue. Conu aMMOHUs, UX (PU3NYECKHE U XMMUYECKHE CBOMCTBRA,
npuMmeHenue. KauecTBeHHas peakuys Ha MOHBI aMMOHUS. A30THas KUCIIOTa, €€ IOJIy4eHUE,
dusnueckue M XUMHUYECKHE CBoilcTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckne). Mcnoiap3oBaHWE HHUTPATOB M COJEH aMMOHHUS B KauyeCTBE MHHEPAIbHBIX
ynoOpeHnii. XuMHU4ecKkoe 3arpsi3HeHHEe OKpYIKarollel cpesibl COeIMHEHUSIMH a30Ta (KUCJIOTHbIE
JOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBI M BOAOEMOB). Docdop, ammoTpormHbie MOTUPHUKAIHNA
docopa, puznyeckue u xumuueckue cporictBa. Oxcun docdopa (V) u dpocdopnas xucnora,
¢usznueckue M XHMMHUYECKHE CBOWCTBa, moiyuyeHue. lcmonb3oBanue QochaToB B KauecTBe
MHUHEpaJIbHBIX Y100pEHUH.

O6mass xapakrtepuctuka d31aeMeHTOB IVA-rpynnbl. OcoO€HHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIe CTENEHU OKHCICHHS. YTIIEpO, alUIOTPONHbIE MOIU(PHUKAIIMN, pACTIPOCTPaHEHHE B
npupoje, Gu3ndecKkue U XuMHU4IecKrue cBoiicTBa. AncopOiusa. KpyroBopoT yrieposia B mpupo/ie.
Oxcuapl yriaepona, Ux pU3MUEcCKue U XMMHUYECKHe CBOWCTBA, JIeHCTBHE Ha JKUBBIE OPTaHU3MBI,
NOJyYeHHE U MPUMEHEHHe. JKOJIOTHUYecKre mpoliieMbl, CBsi3aHHbIe ¢ okcuaoMm yriaeposa (1V),
TUIOTe3a II100aJbHOr0 MOTEIUIeHUs KiIMMarta, MapHUKOBbI 3¢ dekt. YrompHas kuciora u eé
CoNM, UX (PU3MYECKHME M XMMHUYECKHE CBOMCTBA, IMOJIyueHHE W INpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-wMoHbL.  Vcmonb3oBaHue  KapOOHaTOB B ObITY, MEAMLUHE,
MPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[TepBoHayanpHble MOHATUS 00 OpPraHMYECKMX BEIIECTBaX KaK O COEIMHEHMSX Yriepoja
(MeTaH, JTaH, OSTWIEH, AalETWIEH, JTaHOJ, TJMIEPUH, YyKCycHas kuciota). [Ipupoansie
UCTOYHUKU YTJIEBOAOPOAOB (yrojib, NMPUPOAHBIA Tra3, HE(PTh), MPOAYKTH UX NepepaboTKu
(6eH3uH), UX POJbL B OBITY M MMPOMBIIIICHHOCTH. [I0HATHE O OMOIOTHMYECKH Ba)KHBIX BEIIECTBAX:
KHUpax, Oelkax, YyrieBoJaXx — M HMX pOJM B KU3HM YeloBeKa. MarepuaibHOE €IMHCTBO
OpraHMYECKUX ¥ HEOPTaHMYECKUX COETUHEHHH.

Kpemuuii, ero ¢usnueckne M XHUMHUYECKHE CBOMCTBA, IOJIy4€HHE U IPHUMEHEHHE.
Coenunenus kpemMHusi B mnpupoje. OOmme mpencraBieHuss o6 okcuae kpemuus (IV) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCIOJIb30BAHUE B OBITY, B IPOMBIIIECHHOCTH. Baxuelme
CTPOUTENbHBIE MaTepHallbl: KepaMuKa, CTEKJIO, IIEMEeHT, OeToH, jkene300eToH. I[IpoGiemsl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaTepPHUAaIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:



U3yueHHe 00pa3lloB HEOPTaHUYECKUX BEIIECTB, CBOWCTB COJITHOM KUCIOTHI, IPOBEICHUE
KaYeCTBEHHBIX PEeaKkIUil Ha XJOPUA-UOHBI M HAOIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIbBITHI,
oTpakaromme (U3NIYEeCKue U XUMUYECKHE CBOMCTBA TaJOTCHOB M MX COCAMHEHHUH (BO3MOXHO
HCIIOJIb30BaHUE BHUACOMATEPUAIOB), O3HAKOMIIEHHE C 00pasllaMy XJIOPUIOB (TaJlOT€HUIOB),
O3HaKOMJICHHE ¢ o0pa3umamMu ceppl M €€ COCJUHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMaTepHUanoB), HaOmoJeHHe mporecca OOyrauBaHUSL — caxapa TOJ  JICHCTBUEM
KOHIICHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYCHHE XUMHUYECKUX CBOMCTB pa30aBICHHON CepHOI
KHUCJIOTBI, TIPOBEJCHUE KAaueCTBEHHOM peaklMH Ha cynb(aT-uoH U HaOINoJIeHUuE IpHu3HaKa eé
NPOTEKaHUs, O3HAKOMJICHHE C (PM3MUYECKUMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUIH
(BO3MOKHO HMCIIOJB30BaHUE BUICOMATEPUAIIOB), 0OOpa3iiaMu a30THRIX U (pocOpHBIX yaoOpeHUH,
NoJydeHue, coOupaHue, pacrno3HaBaHWE ¢ U3yYCHHE CBOWCTB aMMHaKa, IPOBEACHUE
KAueCTBEHHBIX peakUuid Ha HMOH aMMOHUsA U Qocdar-nOH U HU3yYEHHE NPU3HAKOB HX
IIPOTEKaHUs, B3aMMOJECICTBUE KOHLIEHTPUPOBAHHOW a30THOM KHUCIIOTBI ¢ MEIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BUJCOMATEPHANIOB), U3y4YEHHE MOJENel KpUCTANIMYECKUX PEHIETOK aiMasa,
rpadura, ¢ymiepeHa, O3HAKOMIIGHHE C TIPOIECCOM aAcOpOlMM PacTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHne, COOMpaHue, pacrio3HaBaHUE
U U3YyYEHUE CBOMCTB YIJIEKHUCIIOTO ra3a, IpOBEICHHME KaueCTBEHHBIX PEaKlMil Ha KapOoHAT u
CUJIMKAT-UOHbl M W3Yy4Y€HUE IMPU3HAKOB HMX IMPOTEKAHUsS, O3HAKOMJICHHE C MPOAYKIUEH
CUJIMKATHOM IPOMBIIUIEHHOCTH, PELICHUE JKCIEPUMEHTAIBHBIX 3aJ1ad 0 Teme «BakHenmue
HEMETaJUIbl U UX COCTUHEHUSD.

MeTtajlibl M MX COCIUHEHUS

OO0mass xapakTepUCTUKa XUMHUYECKHMX DJEMEHTOB — METalIOB Ha OCHOBAaHMM HX
nonoxkenus B [lepuonnueckon cucremMe xumuueckux 3neMeHToB [[. 1. Menaeneesa u crpoeHus
atomoB. CTpoeHue MeTauioB. MeTramuiMueckass CBs3b M METAJUIMYECKas KpUCTAJUIMYecKas
pemérka. DJIEKTPOXMMHUYECKUM psJ HanpsokeHU wmerauioB. Du3nueckue U XUMHUYECKUE
cBoiicTBa MetayioB. OOmme crnocoObl MoxydeHuss MeTauioB. [loHATHE O KOPPO3UU METaNIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTallb, YYT'YH, TIOPATIOMUHUN, OpOH3a) U
UX IPUMEHEHHE B ObITY U IPOMBIIIJICHHOCTH.

[Ilenounbie MeTauIbl: MOJOkeHNE B [leproanyeckoil cucteMe XMMHYECKUX AJIEMEHTOB /1.
W. MenneneeBa, CTpO€HUE HUX aTOMOB, HaxOXkJAeHUE B mpupoje. PU3Mueckue U XUMUYECKUE
cBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJIJIOB U UX COEIMHEHUN.

[I{eroyHO3eMeENbHBIE METAUIBI MArHUW W KalbUUi: ToOJIOKeHWEe B Ilepumonnueckon
cucreMe xumuueckux diemeHToB . . MenaeneeBa, cTpoeHue HMX aTOMOB, HAXO0XICHHUE B
npupozae. PU3NYECKUe U XMMHYECKHE CBOMCTBA MarHus M Kajblus. BaxkHeimue coennHeHus
KaJblMs (OKCUI, THIPOKCH, COTH). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YyCTpaHEHHUS.

AmoMuHuii: mnonoxeHue B Ilepuonnyeckoil cucTeMe XMMHMUYECKHUX 31eMeHTOB /I
W. MenneneeBa, CTpoeHHME aTOMa, HaxOoxXJAeHHE B mpupoae. Pusznyeckue U XUMHUYECKUE
cBOIicTBa amtoMuHUsA. AMQpOTEpHbIE CBOMCTBA OKCUA U THAPOKCUAA aTFOMUHUS.

Keneso: mnonoxenne B llepuoanueckoil cucTeMe XUMHYECKMX 3JIeMEHTOB /I
W. MenneneeBa, CTpOEHHE aTOMa, HaxOXXJIE€HHE B mpupoje. Puznueckue U XUMHUYECKHE
cBoiicTBa xene3a. Oxcuabl, Tuapokcuabl u conu xkenesa (1) u xenesa (II1), ux cocras, cBoiicTBa
Y TIOJIy4YECHHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE ¢ oOpa3laMud METaIOB M CIJIaBOB, MX (PU3MUECKHMMU CBONCTBaMH,
W3Y4YEHHUE PE3YJIbTaTOB KOPPO3UM METAJJIOB (BO3MOXHO MCIIOJIB30BAaHHE BHJIEOMATEPUATIOB),
0COOEHHOCTEH B3aMMOJEHCTBUS OKCUIA KaJbIUs U HATPUS C BOJIOM (BO3MOYKHO UCIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), MCCIEAOBAHUE CBOWCTB JKECTKOM BOJBI, NpOIECCA TOPEHHS JKEle3a B
KHUCIoposie  (BO3MOXKHO — MCIIOJB30BaHHE  BUIEOMATEpUaOB), IPU3HAKOB  IPOTEKaHUS
Ka4eCTBEHHBIX PEaKIMii Ha MOHBI: MAarHMs, KaJblMs, aTIOMUHUS, IIMHKA, xkene3a (II) n xenesa
(I1I), meau (II), HaGmtoieHNE U ONMMCAaHKE MPOLIECCOB OKpAIIMBAaHUS IUIAMEHU MOHAMH HaTpus,
KU M KaJbLUs (BO3MOXKHO HCIIOJIb30BaHUE BHIEOMATEPUANIOB), UCCIIEI0BAHNE aM(pOTEPHBIX



CBOICTB THJIPOKCH/Ia aIFOMUHUS W TUIPOKCH/IA [MHKA, PEIICHNE SKCIIEPUMEHTALHBIX 33/1a4 110
TeMe «BakHelIne MeTaulbl U UX COCUHEHUSD.

XuMHA U OKpPY:Kalomas cpena

BemectBa u Marepuansl B MOBCEAHEBHON KM3HU 4YeloOBeKa. be3omacHoe HMCIOIb30BaHHE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. llepBas momoms mpu XUMHUYECKHX OXKOTax |
OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3sHEHUE OKpYXkKarolleh cpenbl (MpeaeiabHas JOMYyCTUMasi KOHIICHTPALIHS
BemecTs, Aanee — [1J1K). Poib XxuMuu B pereHun 3KOJIOTHIECKUX TIPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3oB MaTepHalioB (CTEKIIO, CIUIaBbl METAIIJIOB, MTOJIMMEPHBIC MAaTEPUAIIbI).

Mesxxcnpeomemmuuie ceasu

Peanuzarus MeXnpeaMETHBIX CBsI3€H NMpU U3YYEHHH XUMHUU B 9 Kjlacce OCYIIECTBISETCS
yepe3 HCMOJIb30BAaHUE KaK OOMIMX eCTECTBCHHO-HAYYHBIX TMOHSATHH, TaK ¥ TOHSTHI,
SBIISIOIIUXCSI CHCTEMHBIMHU JUISL OT/I€TBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO 1IUKJIA.

OO01re ecTeCTBeHHO-HAYYHBIC TIOHSTHS: HAyUHBIH (DAaKT, TUTIOTE3a, 3aKOH, TCOPHS, aHAIIH3,
CUHTE3, KIaccHu(pUKalus, NEePUOIUYHOCTb, HAONIOJCHHUE, OKCIEPUMEHT, MOJAEIUPOBaHNE,
U3MEpEHHE, MOJICTh, SIBJICHUE, TAPHUKOBBIN (D PEKT, TEXHOIOTHS, MaTSPHAIIBI.

®usuka: Marepus, aroM, OJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUJA, HW30TOIIbI,
pPaauOaKTUBHOCTh, MOJICKYJIA, DJJICKTPUUYECKUN  3apsll, IPOBOJHUKH, IOIYIPOBOIHUKH,
TUDIIEKTPUKU, (POTOITIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHOe COCTOSIHHME BEIIECTBa, ras,
pacTBOp, PaCTBOPUMOCTh, KPUCTAUIMYECKAs PEIIETKA, CIUIaBbl, (U3UYECKHE BEIMYUHEI,
€MHUIIBI U3MEPEHUSI, KOCMHUYECKOe MPOCTPAHCTBO, IJIaHEThI, 3BE3 b, COMHIIE.

buonorus: ¢otocunres, neixanwe, Omochepa, dKOCHCTEMa, MHHEpAIbHBIC YHIOOpPEHHS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENbHBIE BEIIECTBA.

['eorpadms: armocdepa, ruapocdepa, MHHEpPAIbI, TOPHBICE TOPOJBI, IOJIC3HBIE
HCKOMaeMble, TOIUTMBO, BOJHBIE PECYPCHI.

IJIAHUPYEMBIE PE3YJIbTATbI OCBOEHHUS INTPOI'PAMMBI 11O XUMHUHN HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMdHOCTHBIE pE3yabTaThl OCBOCHHS MPOrPaMMbl OCHOBHOTO oOmIero o0Opa3oBaHUs
JIOCTUTAIOTCS B XOJIe 00yUYEHUsI XUMUU B €TMHCTBE Y4€OHOW M BOCIIUTATEIHLHOMN JEATEIHHOCTH B
COOTBETCTBUM C  TPAAUIMOHHBIMA  POCCUMCKUMHU  COLIMOKYJIBTYPHBIMU U  JIYXOBHO-
HPaBCTBEHHBIMU 1IEHHOCTSIMU, TIPUHATHIMU B OOIIECTBE MpaBUIaMU U HOPMaMU TMOBEICHUS U
CIOCOOCTBYIOT IIPOI[ECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS U COIMATTU3AIINN 00yUAIOITUXCS.

JlugHOCTHBIE pe3yibTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCA
CHUCTEMOM TO3UTUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PaCIIMPEHUE ONBITA JESITEIBHOCTU Ha €€
OCHOBE, B TOM YHCJI€ B YaCTHU:

1) maTpuoTHYECKOro BOCIUTAHUSA:

IIEHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYIHOMY
HACJICUIO, TIOHMMAaHUS 3HAUeHUs XMUMHYECKOW HayKH B J>KM3HU COBPEMEHHOTO OOIIEeCTBa,
CIOCOOHOCTH BJIAJIETh JIOCTOBEPHOW WMH(OpMaIend 0 MEepeOBBIX JOCTIKEHUSIX W OTKPBITUSX
MHUPOBON M OTEYECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMUSIX 00 YCTpOWCTBE
MHpa U OOIIECTBA;

2) rpakIaHCKOT0 BOCTIMTAHUSI:

MPEJICTABJIICHUSI O COIMAIBHBIX HOpPMax M TpaBWIaX MEXKIUYHOCTHBIX OTHOIICHUN B
KOJUIEKTUBE, KOMMYHUKATHBHONH KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJE3HOM, y4eOHO-
HCCJIEI0BATENbCKOM, TBOPUECKON M JPYTUX BHUIAX JEATEILHOCTH, TOTOBHOCTH K pa3HO0Opa3HOU
COBMECTHOH NIeATEIbHOCTH MPHU BBITOJHEHUU Y4eOHBIX, TO3HABATEIbHBIX 3aa4, BBITOJHEHUU



XUMHUYECKHUX dKCTIEPUMEHTOB, CO3/IaHUU YI€OHBIX MPOEKTOB, CTPEMIICHHS K B3aUMOTIOHUMAHUIO
¥ B3aMMOIIOMOILIM B Mpoliecce 3TOH y4eOHOM JesiTebHOCTH, TOTOBHOCTH OIICHHBATh CBOE
MOBEJICHUE U TIOCTYIIKM CBOMX TOBAPHUIIEH C MO3UIMU HPABCTBEHHBIX M IMPABOBBIX HOPM C
y4€TOM OCO3HAHUS MOCJIEICTBUI OCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS

MHPOBO33PEHUYECKHE  MPEACTABICHHS O  BEUIECTBE M  XMMHMYECKOM  peakluH,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO Pa3BUTUSl HAYKW W COCTABJSIOLIME OCHOBY IS
NOHMMAHUA  CYHIHOCTH  HAyYHOW  KapTUHBI MHpa, MpeJCTaBiIeHHs] 00  OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS MPUPOJbI, B3AUMOCBSA3SAX YEJIOBEKA C MPHUPOJHOM CPENO, O PO
XHMMUU B IO3HAHUM 3TUX 3aKOHOMEPHOCTEH;

MO3HABaTEJIbHbIE MOTHBBI, HAIPABJICHHBIE HA IMOJYYECHHUE HOBBIX 3HAHUM MO XHUMHH,
HeoOXoauMble I OOBSCHEHUS HaOJI0IaeMbIX MPOLIECCOB U SIBICHUN, IO3HABATEIBLHOM,
WH(OPMAIIMOHHON U YUTATEIBCKON KYJIBTYpPhI, B TOM YHCJIE HABBIKOB CAMOCTOSITEIILHON PabOThI
C y4eOHBIMU TEKCTaMHM, CIIPABOYHOH JUTEpPaTypod, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMHU
UH(OPMAIIMOHHBIX TEXHOJIOTHI;

MHTEpeC K OOYYCHHMIO U TO3HAHHUIO, JIF0OO3HATEIBHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
caM000pa30BaHUI0, TIPOSKTHOW M HCCIIEAOBATEIIHCKON JEATEIIEHOCTH, K OCO3HAHHOMY BEIOODPY
HAINPABIEHHOCTU U YPOBHs O0y4YEeHHUS B albHEHILIEM;

4) hopMHUpPOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAaHUE LIEHHOCTU JKU3HH, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 3/I0POBBIO,
YCTAaHOBKH Ha 3JIOPOBBI 00pa3 JKW3HH, OCO3HAHWE IOCICACTBHA W HENPHUITHE BPEIHBIX
npuUBBIYEK (YHOTpPEONEHUsI alKorojs, HapKOTHKOB, KYPEHHS), HEOOXOAMMOCTH COOIIOJICHUS
npaBwI 0E30MacHOCTH TPH OOpAIEHUH C XMUMHYSCKHMHU BEIISCTBAMHU B OBITY W pEaIbHON
JKU3HHU;

5) Tpy10BOT0 BOCIIMTAHMS:

MHTEpPEC K MPaKTUYECKOMY M3YUYEHHIO Mpodeccuil u Tpyaa pa3lIudHOro poja, YBaKEHHE K
TPpyAy W pe3yibTaTaM TPYAOBOW JEATEIIbBHOCTH, B TOM YHUCJIE Ha OCHOBE IPUMEHEHUS
MpPEeIMETHBIX 3HAHUW 10 XUMHH, OCO3HAaHHBIM BBIOOP WHIMBUAYATHHOW TPAeKTOPUU
MPOJIOJDKEHHsST 00pa3oBaHMsI C y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XUMUH,
OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHoi mpodeccnoHanbHON AeITeTbHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHHI, TOTOBHOCTH a/IalITUPOBATHCS B MPOGECCHOHATBHOM CpeIE;

6) 9K0JIOrM4eCKOro BOCIIUTAHUS

HKOJIOTMYECKU 1eIecO00pa3HOe OTHOUIEHHE K MPUPOJE KaK MCTOYHHUKY KU3HU Ha 3emie,
OCHOBE €€ CYIIECTBOBaHMS, MOHUMAHUE IIEHHOCTH 3J0pPOBOr0 M 0Oe30macHOro obpasa KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (U3MUYECKOMY M TICHXHYECKOMY 3/I0POBBIO,
OCO3HaHHE IIEHHOCTH COOIOICHUS TPaBUI O€30MacCHOTO MOBEACHUS IPU paboTe ¢ BEIIeCTBaMH,
a TaKKe B CUTYalHUsIX, YTPOKAKOIINX 3J0POBBIO U KU3HU JIHOJIEH;

CIIOCOOHOCTH TMPUMEHSATh 3HAHUS, TOJy4YaeMmble MPU HM3YYECHUH XUMHH, A PEIICHUS
3a71a4, CBA3aHHBIX C OKPYKAOUIEH MPUPOTHON CPEIOH, ISl TIOBBIICHHS YPOBHS SKOJIOTHYECKON
KYJIBTYpPbI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJIOTHUECKUX MPoOJieM U MyTed WX pelleHus
MOCPEJICTBOM METOJIOB XUMUH, IKOJIOTHIECKOTO MBIIICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B
MMO3HABATEJIbHONW, KOMMYHUKATUBHOM U COLMATILHOM MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe meTtampeaMETHBIX pE3YNbTATOB BBIICISIOT 3HAYMMbIE IS (OPMHUpPOBAHUS
MHPOBO33PEHHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIIMI, TUIOTe3a, (akKT, CUCTEMa,
MPOIIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPhIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YY€OHBIX
MpeaAMETax | MO3BOJISIOT Ha OCHOBE 3HAHWM M3 ATUX MPEIMETOB (POPMUPOBATH MIPEICTABICHUE O
[EJIOCTHOW HAy4YHOW KapTHUHE MHpa, U YHUBEpCAIbHbIE ydeOHbIe NEHCTBUS (IIO3HABATEIbHbIE,



KOMMYHHKATHBHBIE, PETYJISTHBHBIC), KOTOpbIE OOeCrednBaOT (POpPMUPOBAHHUE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IIJIJAHUPOBAHUIO M OCYILECTBICHUIO Y4€OHOM! J€ATEIIbHOCTH.

ITo3HaBaTebHBIE YHMBePCcAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBble JJornueckue aeiicTBus:

YMEHMSI HCIOJb30BaTh MPUEMBI JIOTMUECKOIO MBIIUIEHUS IIPU OCBOCHHUM 3HAHUIL:
pacKppIBaTh  CMBICA XMMHUYECKHX IOHATHH (BBIIENATH MX XapaKTepHble IPU3HAKH,
yCTaHABJIMBATh B3aUMOCBA3b C APYTUMH MOHITHIMH), UCIOIB30BATh MOHATHUS JJIS1 OOBICHEHHS
OTIENbHBIX (DAaKTOB W sBJICHHH, BBIOMpATb OCHOBAHHSA M KPUTEPUM Ul Kiaccu(UKALUU
XUMHUUYECKHX BEIIECTB U XMMHUECKUX pEaKlUi, yCTaHABIUBATh IPUYMHHO-CIIEICTBEHHBIE CBSI3U
MEXy 00BEKTaMU U3YYEHUS, CTPOUTH JIOTHUECKUE PACCYkI€HUs (MHIYKTUBHBIE, e TyKTUBHBIE,
10 aHAJIOTMH), AEJIaTh BBIBOJbI U 3aKIIIOUEHUS;

yYMEHUE NMPUMEHATh B IpOIecce MO3HAHUS MOHATUA (IpeAMETHbIE M MeTalpeIMEeTHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMHH, IPe0oOpa3OBHIBATH MIMPOKO
IpUMEHSeMble B XUMHM MOJIEJIbHbIE MPEICTaBICHUS] — XUMUYECKUN 3HAK (CUMBOJI 3JIEMEHTA),
XUMH4YecKass (GopMylna M ypaBHEHHE XHMHYECKOM peakiud — TP pPEIIeHHH Y4eOHO-
[IO3HABATEJIBHBIX 33734, C Y4YETOM OSTHUX MOJEIBHBIX MPEACTaBICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKU M3YyYaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB H
XUMHUYECKHX DPEaKLUi, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NMPUUYMHHO-CIICACTBEHHBIE CBSI3U U
IIPOTUBOPEYMS B U3y4aeMBbIX IIPOLECCaX U SIBJICHUSIX.

Ba3oBble ucciiefoBarebcKue 1eiCTBUA:

YMEHHME HCIO0JIb30BaTh IOCTABJICHHbIE BOINPOCHI B KaueCTBE MHCTPYMEHTA IO3HAHMUS, a
TaKKe B KadyecTBE OCHOBBI Ui (OPMHUPOBAHUS TMIIOTE3bl IO MPOBEPKE MPAaBUIBHOCTU
BBICKA3bIBAEMBIX CYXJICHUI;

nproOpeTeHre OIbITa MO IUIAHUPOBAHUIO, OPraHU3AlUM M HPOBEIECHUIO YYEHHUYECKHX
HKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJ0M IIPOLIECCa, CAMOCTOSTENIbHO IPOrHO3UPOBATh €TI0
pe3yibTatr, (GopMyIHpoBaTh OOOOIIEHHS W BBIBOABI MO pe3yiabTaTaM HpPOBEIEHHOIO OIbITA,
UCCJIEIOBAHMsI, COCTABIISATh OTUET O POJEIaHHON padoTe.

Pabora ¢ nnpopmanmeii:

yYMEHHE BbIOUpaTh, aHAIM3UPOBATh U UHTEPIPETUPOBATH MH(OPMALIMIO PA3INYHBIX BUJOB
U GOpM MPEICTABICHUS, TOTYyYaeMYIO U3 pa3HbIX HCTOYHUKOB (Hay4HO-TIOMYJISIpHAst TUTepaTypa
XUMHYECKOTO COJIEp’KaHMs, CIpaBOYHbIE MOcoOMs, pecypchl WHTepHeTa), KpUTHUYECKU
OLIEHUBATh MPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHME IPUMEHATh Pa3InYHble METO/IbI U 3aIPOCHl IpHU MOUCKE U 0TOOpe HH(pOopMauu 1
COOTBETCTBYIOLIUX JAHHBIX, HEOOXOAMMBIX JJISl BBIIOJHEHUS y4eOHBIX M MMO3HABATEIbHbIX 3a7a4
ONpeAeNéHHOr0 THIMA, MPUOOPETEHHE OMbITa B 00JACTH HUCIOJIB30BaHUS HH(OPMAIMOHHO-
KOMMYHHMKAaTHBHBIX TEXHOJIOIHH, OBJIaJIEHUE KYIbTYPOH aKTUBHOI'O HCIIOJI30BAHUS PA3INYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpPMY MpenCcTaBICHUS
UHPOpPMALMU U WUIIOCTPUPOBATH peIllaeMble 3aJlaud HECIOKHBIMH CXEMaMH, JuarpaMMamu,
apyrumu popmamu rpaduku U X KOMOUHAILUSAMU;

yYMEHHUE HCMOJb30BaTh M aHAIM3MPOBATh B Ipoliecce y4yeOHOM M HCCle0BaTelbCKOM
JEeSTeNIbHOCTH UH(POPMAIIUIO O BIUSHUU POMBIIUIEHHOCTH, CEJILCKOT0 X0341CTBa U TPaHCIIOpTa
Ha COCTOSIHME OKPYXKaroLlel NPUPOAHON CPEB.

KoMMyHHKaTHBHBIE YHHBEpPCAJIbHbIC y4eOHbIE 1eiiCTBUSA:

yMEHHUSl 3aJaBaThb BONPOCHl (B Xojae Juamora W (WJIM) JAUCKYCCHU) TIO CYILECTBY
oOcyxgaeMoil Tembl, (OpPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTENBHO BBIIOJHEHUS
IIPEIIOKEHHOM 3a1a4H;

YMEHUS MPEACTABIATh IMOJTYyYEHHBIE PE3YJIBTATHI I03HABATEIBHON JIEATEILHOCTH B YCTHBIX
U IHCBMEHHBIX TEKCTaxX; JelaTb IIPE3ECHTALUI0 pPEe3yJbTaTOB BBIIIOJIHEHUS XUMUYECKOIO



JKCIepUMeHTa (Ja00opaTOpPHOTO OMbITa, J1A0OPaTOPHOW pPAadOTHI MO HCCIEIOBAHUIO CBOWCTB
BEIIECTB, YUEOHOTO MTPOCKTA);

YMEHUSI Y4eOHOrO COTPYAHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM MO3HABATEIBHOU H
MCCIIEIOBATEIbCKON JEATENIFHOCTH TPH PEHICHNH BO3HUKAIOIIMX IPOOJIEM Ha OCHOBE Y4&Ta
OOIIMX WHTEPECOB U COTJACOBaHMs NO3MLUN (00CYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIC
IITYPMBI», KOOPMHAIMS COBMECTHBIX JICHCTBUIL, ONpe/ieNeHIe KPUTEPHEB 110 OLIEHKE KayecTBa
BBITIOJTHEHHON PaOOTHI M IPYTHE).

PeryasiTuBHbIe yHHBepPcaIbHbIe YUeOHbIE 1eiiCTBUS:

YMEHHME CaMOCTOSITEJILHO ONPEAEIATh LEIN ACSITEIbHOCTH, MJIaHUPOBATh, OCYILECTBIATD,
KOHTPOJIMPOBaTh W MPU HEOOXOAUMOCTH KOPPEKTHPOBATh CBOIO JAESTEIbHOCTb, BBIOMPATH
HanOonee dS(QeKkTuBHBIE CIMOCOOBI pelmleHHs Y4eOHBIX M [O3HABAaTEIbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh WM KOPPEKTUPOBATH IMPEIJIOKEHHBIA aJITOPUTM JIEHCTBUI NpU
BBIIOJIHEHUH 33aHUN C y4€TOM TMOJyYeHHs] HOBBIX 3HAHMH 00 HM3y4aeMbIX OOBEKTaxX —
BEIECTBAX U PEAKIIUSIX, OLIEHUBATh COOTBETCTBUE MOJMYUYEHHOTO pe3ysbTara 3asBICHHON 1LIeMu,
YMEHHE HCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IIPE/IJIaraéMble B YCIIOBUU 3aJaHUI.

INPEJIMETHBIE PE3YJIBTATbBI

B cocraBe mnpenMeTHBIX pe3yabTATOB II0 OCBOEHHUIO 005A3aTEIBHOTO COZAEp KaHUs,
YCTQHOBJICHHOTO JaHHOM (exnepanbHON pabouell MporpamMMmoi, BBIJIEJAIOT: OCBOCHHBIE
oOyyaroluMuUCs Hay4yHble 3HAHUS, YMEHMs MU CHOCOObI JeHCTBUM, creuuduyeckue s
OpeIMETHON 00sacTH «XUMUS», BUIBl JEATEILHOCTH MO IOJIYYEHHIO HOBOIO 3HAHHUSA, €ro
MHTEPIIPETALUU, IPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYAlLIUSIX.

K koHiy oOydeHus B 8 kjacce nmpeiMeTHbIe pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxaTb cHOPMHUPOBAHHOCTh y OOYUAIOIIUXCSI YMEHUI:
pPacKpbIBaTh CMBICI OCHOBHBIX XMMHMUYECKUX MOHATHUN: aTOM, MOJIEKYJA, XUMUYECKHI DIIEMEHT,
IIPOCTOE BELIECTBO, CIOYKHOE BELIECTBO, CMECh (OAHOPOAHAS M HEOJAHOPOJHAs), BAJICHTHOCTb,
OTHOCUTEINIbHAs aTOMHAas M MOJIEKYJSIpHAs Macca, KOJUYECTBO BEILECTBA, MOJb, MOJIpHas
Macca, MaccoBasi JI0JIsI XMMHUYECKOro 3JIEMEHTa B COEIUHEHUHU, MOJISIPHBIM 0O0BEM, OKCHUJ,
KHCJIOTA4, OCHOBAaHUE, COJb, JJIEKTPOOTPHULATENBHOCTb, CTENEHb OKUCICHMS, XUMHUYECKas
peakuus, KiaccU(UKaIMs peakUui: peaklMM COECIUHEHUS, pPeaKlUu pasjoKEHUs, peakluu
3aMeIIeHus], peakllui 0OMeHa, 3K30- ¥ SHI0TEPMUYECKHE peaKIiH, TeIIoBoi 3P deKT peakuuu,
A7IpO aTOMa, JIEKTPOHHBIM CJIOW aToMa, aTOMHasi OpOMUTalb, paAuyC aToMa, XUMUYECKas CBS3b,
NOJIIpHAsl U HEMOJSPHAs KOBAJECHTHAs CBs3b, MOHHAs CBA3b, WOH, KaTUOH, aHUOH, PacTBOp,
MaccoBast 10Jisl BellecTna (IIPOLEHTHAs! KOHIIEHTpAIlHsl) B pacTBOPE;
WJTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMUUYECKUX MOHATUN U IPUMEHATH 3TU NOHSITHS IIPU
OTNMCAHUU BEIIECTB U UX MMPEBPALLECHUII;
UCIOJIb30BaTh XUMHUECKYI0O CHUMBOJHMKY JJIsi COCTaBlIeHHS (OpMyN BEIIECTB W ypaBHEHUH
XUMUYECKHUX PEaKINN;
OTpeNieNATh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, CTETIEHb OKHCIICHHUS
AIIEMEHTOB B OWMHAPHBIX COEAMHEHMSIX, MPUHAJIEKHOCTh BEIIECTB K OMPENEIEHHOMY Kiaccy
COEMHEHUH 1o popMysaM, BUI XMMUYECKOH CBSI3U (KOBaJIEHTHAs! U MOHHAS) B HEOPTaHUYECKUX
COETMHEHUSIX;
packpbiBaTh cMbIci [lepuoandeckoro 3akona Jl. V1. MenaeneeBa: 1eMOHCTpUPOBAaTh IOHUMAHNE
NEPUOANYECKON 3aBUCHMOCTH CBOMCTB XHMHUYECKHUX JJIEMEHTOB OT UX TMOJOXKEHHUS B



ITeproanueckoii cucTeMe, 3aKOHOB COXPAHEHUSI MACChl BELIECTB, IOCTOSIHCTBA COCTAaBa, AaTOMHO-
MOJIEKYJIIPHOTO YYEHHsI, 3aKOHa ABOraipo;

ONHKCBHIBATh U XapaKTepH30BaTh Tabmuunyto ¢opmy I[leproanyeckoil CHCTEMbl XMMHUYECKHX
9JIEMEHTOB: pa3jiNyaTh MOHATH «TJIaBHas noArpymnmna (A-rpynmna)» u «mnodoynas noarpymnmna (b-
TpyIIa)», Majble 1 0OJbIINE TEPUO/IbI, COOTHOCUTH 0003HAUYEHUS, KOTOPBIE UMEIOTCS B TaOIHIIe
«lepuoguueckas cucrema xumuuyeckux osnemeHToB J[. U. MenaeneeBa» ¢ 4YHMCIOBBIMU
XapaKTEePUCTUKAMU CTPOEHHMSI aTOMOB XMMMUYECKHUX 3JIEMEHTOB (COCTaB M 3apsij sjpa, ooliee
YHCIIO 3JIEKTPOHOB M PACHpEICIICHHE UX 0 3JIEKTPOHHBIM CIIO0SIM);

KJIaccu(UIUpPOBaTh XUMHYECKHE 3JIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA, XUMHUYECKHE PEaKIHH
(10 4KCIy U COCTaBY YYacTBYIOIUX B PEAKIMU BEIIECTB, IO TEILIOBOMY 3h(DEKTY);
XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMHYECKHE CBOMCTBA BEIECTB Pa3JIMYHBIX KIJIACCOB,
MOATBEP)KJAsi  ONHMCAHWE [PUMEpPAaMU  MOJEKYJSIPHBIX  YPaBHEHUH  COOTBETCTBYIOIIMX
XUMHYECKHUX PEaKIUi;

IIPOTHO3UPOBATh CBOMCTBAa BELIECTB B 3aBUCHMOCTM OT HX KayeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKAHUsI XUMUYECKHUX IIPEBPALLIEHUN B Pa3IMUHBIX YCIOBUSIX;

BBIYHCIIATh OTHOCUTEIIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BELIECTB, MAacCOBYIO JIOJIIO
XUMHUYECKOIO 3JIEMEHTa MO (opMysie COECIUHEHUS, MacCOBYIO JOJI0 BELIECTBAa B PACTBOPE,
MIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUECKOU peaKIIH;

IIPUMEHSTh OCHOBHBIE ONEpPALlMU MBICIUTEIbHON 1E€ATEIbHOCTH — aHAJIU3 U CUHTE3, CPABHEHHUE,
0000111eHIe, CUCTEeMATHU3AlINI0, KIAaCCU(DUKAIUIO, BBISIBJICHHE MPUYUHHO-CIEICTBEHHBIX CBS3el
— JJIS U3Yy4YEHUs CBOMCTB BELIECTB M XUMHUYECKHX PEAKIHM, €CTECTBEHHO-HAayYHbIE METO]IbI
MO3HAHUS — HaONIOJIeHWEe, UW3MEpEHHe, MOJICIUPOBAaHUE, JKCHEPUMEHT (pealbHbIi U
MBICJICHHBIN);

CJIeIOBaTh MpaBUJIaM IOJIb30BAHHS XUMUYECKOW MOCYAON U J1abopaTOpHBIM 000pyAOBaHUEM, a
TaK)Ke MpaBUiIaM OOpAILEHUs C BEILECTBAMHU B COOTBETCTBUM C MHCTPYKLHUSMU 10 BBIITOJHEHUIO
71a00paTOPHBIX XUMHYECKHX OIBITOB MO MOJYYEHUIO U COOUPAHHUIO Ta3000pa3HbIX BEIIECTB
(Bomoposia M KHCIOpOJa), IPUTOTOBICHUIO PACTBOPOB C ONpPENEIEHHOM MAacCOBOM Jao0iei
pacTBOPEHHOIO BEUIECTBA, IUIAHMPOBATb U TNPOBOJUTH XHMHUYECKHUE OKCIIEPUMEHTBI IIO
pacrio3HaBaHUIO PACTBOPOB IIEJIOYEHM W KHUCIOT C TOMOIIBI0O HWHIAUKATOPOB (JTaKMYyC,
deHondranzent, METUIOPAHXK U IpYTHe).

K xoHuy oOyueHus B9 KJjiacce peJMETHbIE pe3yjbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHUI:
PacKpbIBaTh CMBICII OCHOBHBIX XMMHMUYECKHUX MOHATUNA: XUMUYECKHI 3JIEMEHT, aTOM, MOJIEKYIa,
WOH, KaTHOH, aHUOH, TIPOCTO€  BEIIECTBO,  CJOKHOE  BEIIECTBO,  BaJEHTHOCTD,
AIIEKTPOOTPHUIIATEILHOCTh, CTENEHb OKUCIIEHUS, XMMHUYECKas pEaKius, XUMHUYECKas CBS3b,
TETIOBON P PEKT peakiu, MOJb, MOJSIPHBIM 00BEM, PacTBOP, IIAEKTPOIUTHI, HEINEKTPOIUTHI,
AIIEKTPOJINTUYECKAs] JAMCCOLMAINS, PEAaKIMM HOHHOTO OOMEHa, KaTajau3aTop, XHUMHUYECKOoe
paBHOBecHe, OOpaTUMble U HEOOpaTHUMblE pPEAKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peaKiuyu, OKUCIUTEIb, BOCCTAHOBUTENb, OKHCIEHHE M BOCCTAHOBJIEHHME, aJlJIOTPOIHS,
aM(pOTEepPHOCTh, XMMHYECKasi CBA3b (KOBaJICHTHAas, MOHHAs, METANINUECKas), KpUCTALIIHYECKas
pemérka, KOppo3usi METaJUIOB, CIUIaBbl, CKOPOCTb XUMHYECKOW pEaKIUH, MpeneabHO
nomyctumast koHuentpauus [1/IK Bemectsa;
WUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKUX TOHATUN U IPUMEHSATH 3TU MOHSITUS TIPU
ONMCAHUU BEUIECTB U UX MPEBPALLEHUII;
HCIIOJIb30BAaTh XMMHUYECKYI0 CHMBOJHUKY JUJIsl COCTaBJ€HHsI (QOpMyJ BEIIECTB W ypaBHEHUN
XUMHUYECKHUX PEAKIIUIL;
ONpEeNATh BAJIEHTHOCTh M CTENEHb OKHUCIICHHUS XHMUYECKUX OJJIEMEHTOB B COEAMHEHMSIX
pa3IMYHOTO COCTaBa, NMPUHAIEKHOCTh BEUIECTB K OINPEAEIEHHOMY KJIacCy COECOUHEHHH I10
dbopMynaM, BUJI XUMUYECKOW CBSI3U (KOBaJIEHTHAs, MOHHAs, METAJUINYECKasi) B HEOPTaHUYECKUX



COCIMHEHUSX, 3apsi/l MOHA MO0 XUMHUYECKOW (opMmylie, XapaKTep Cpeibl B BOJHBIX PacTBOpax
HEOPraHMYECKUX COEUHEHUH, TUI KPUCTAIUINYECKOHN PeIETKH KOHKPETHOTO BELECTBA;
packpsiBaTh cmbici Ilepuogmueckoro 3akona JI. WM. MenaeneeBa W JE€MOHCTPUPOBATH €r0
IIOHMMAaHME: OIUCBIBaTh U XapaKTepH30BaTh TabnuuHytro (opmy Ilepuoauueckoil cucremsl
XUMHUYECKHX JJIEMEHTOB: pa3jnyaTh MOHATHS «TJIaBHas moArpynna (A-rpymma)» U «noOoyHas
noarpynna (b-rpynmna)», manele u Oojblune NEpUOIbl, COOTHOCUTH 0003HAUYEHUs, KOTOpBIE
UMEIOTCS B MEPUOJMYECKON TadJiMIEe, C YHMCIOBBIMU XapAaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsj sA1pa, oOliee YUCIIo JIEKTPOHOB U pacHpeesieHne ux
10 AJIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIHME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB AJIEMEHTOB
U UX COCIUHEHUH B IpeJesiaX MajblX MEePUOAOB U INIaBHBIX MOATPYMI ¢ YYETOM CTPOCHUS HUX
aTOMOB;

KJaccu(puuUpoBaTh XMMUYECKHE 3JIEMEHThI, HEOPIraHUYECKHE BELIECTBA, XUMUYECKUE PEaKLUU
(Mo 4YMCIy W COCTaBy Y4YacCTBYIOUIMX B PEAKIUH BEIIECTB, MO TEIUIOBOMY 3(PQeKTy, Mo
U3MEHEHUIO CTETIEHEH OKUCIIEHUS! XUMUUECKUX JIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME M crHenu(UYecKrne XWMHUYECKHE CBOMCTBA MPOCTHIX H
CJIO’KHBIX BEILIECTB, MOATBEPKIasi ONMMCAHUE IPUMEPAMU MOJICKYJIIPHBIX U MOHHBIX ypaBHEHUH
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUil;

COCTaBJIATh YPaBHEHHUS MIEKTPOIUTUUYECKOMN IUCCOLMAIMU KUCIIOT, LeJIoueil U coJiel, MoJIHbIe U
COKpaIIEHHBIC YPAaBHEHHs PEaKIMii MOHHOTO OOMEHa, YPaBHEHUS PEaKIIHid, MOITBEPKIAIOIIIX
CYIIECTBOBaHHME T'€HETHUECKON CBSA3U MEXK/Y BEIECTBAMU PA3JIMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLINUN TOCPEICTBOM COCTaBJICHUS
3JIEKTPOHHOTO OajlaHca 3TUX PEaKIIMA;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX CTPOEHUS, BO3MOKHOCTH IPOTEKAHUS
XUMHUYECKHUX MPEBPALICHUN B PA3JIMUHBIX YCIOBHSIX;

BBIUNCIIST OTHOCUTEJIbHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MaccChl BELIECTB, MAacCOBYIO JIOJIO
XMMHUYECKOIO 3JIeMEeHTa 10 (opMysie COEeIMHEHMs, MAacCOBYIO JIOJIIO BEIIECTBA B PacTBOpE,
IIPOBOAMTDH PACUEThI [0 YPABHEHUIO XUMUYECKON PEAKIUY;

coOJIr0/1aTh MpaBUIIa MOJb30BaHUS XUMHUECKON MOCYA0H U 1a0opaToOpHBIM 000py/lIOBaHHUEM, a
TaK)Ke IMpaBuiia OOPAIEHUS C BEIIECTBAMU B COOTBETCTBUHU C HHCTPYKIHSMHU II0 BBIIOIHEHHUIO
7a00paTOPHBIX XMMUYECKHUX OIBITOB IO IOJYYEHHIO M COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMHMaKa U yTiIeKucioro rasa);

IPOBOAMTH DPEAKIMM, TIOATBEPKAAIONINE KAYECTBEHHBIM COCTaB Ppa3JIMYHBIX BELIECTB:
pacro3HaBaTh OIBITHBIM IMYTEM XJIOpHA-, OpoMHI-, MOAUA-, KapOoHaT-, ¢ocdar-, cuIuKar-,
cyibdar-, THAPOKCUI-UOHBI, KATHOHBI ~aMMOHHS ¥ MOHBl M3YYEHHBIX  METaJJIOB,
MPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILECTB;

IIPUMEHATH OCHOBHBIE ONEpPALlMU MBICIUTEIBHON IEATEIbHOCTH — aHAJIN3 U CUHTE3, CPABHEHHUE,
0000111eH1e, CUCTEMaTU3alMI0, BBISIBJICHUE MPUUYMHHO-CIEACTBEHHBIX CBSI3€H — JJISl U3y4eHUs
CBOMCTB BEUIECTB U XUMHUYECKHUX PEAKIHH, €CTECTBEHHO-HAYYHbIE METOJABI IIO3HAHUSA —
Ha0JII0/IeHuE, U3MEPEHNE, MOJIEIIMPOBAHNE, IKCIIEPUMEHT (pealbHbIN 1 MBICIIEHHBIH).



TEMATHYECKOE IIVIAHUPOBAHHUE

8 KUIACC
No HaunmenoBanue pa3ziesioB U TeM NporpaMMbl KonndecTBo yacoB
/o Bceero | KoHtposbHbIE [IpaxkTrueckue
paboThl paboThI
Paznen 1. [lepBoHayajibHble XUMHYECKHE OHSITHS
1.1 | Xumus — BaxkHas 00JIaCTh €CTECTBO3HAHUS U 5 2
NPaKTUYECKON AEATETFHOCTH YEIOBEKa
1.2 BemectBa u xumMuueckue peakuuu 15 1
Wroro mo paznemy 20
Paznen 2. Bakueiilue npeacTaBuTe I HEOPraHMYeCKNX BelllecTB
2.1 | Boznyx. Kucnopon. Ilonstue 06 okcunax 6
2.2 | Bomopon. IlonsTre 0 KUCIOTaX U COMIX 8 1
2.3 | Bonma. PactBopsl. [loHsATHE 006 OCHOBaHUSX 5 1 1
2.4 | OcHOBHBIE KJIACCHI HEOPTAHUYECKUX COCTUHEHUHN 11 1 1
HUroro mo pa3gemy 30

Pasnen 3. [lepuoauueckuii 3axon u [lepuoauyeckas cucrema xumuuyeckux 3iemenToB . U. MenneseeBa. C1
OKHCIUTEIBLHO-BOCCTAHOBUTEIbHBIE PEAKIIUN

3.1 | Ilepuonnueckuii 3akoH u [lepuoguueckas cucrema 7
xuMudeckux deMmenToB /. 1. Menneneena.
CtpoeHue atoma
3.2 | Xumuueckas cBs3b. OKUCIUTENLHO- 8 2
BOCCTAaHOBHUTEJIBHBIC PEAKITUH
Uroro no pazneny 15
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB T10 ITTPOT'PAMME 68 5 S)
9 KUIACC
No Haumenosanue KonnuecTBo uacoB DIEKTPOHHBIE
n/m pa3ziesioB U TEM Bcero | Kontponbasie | [IpakTudeckue (dpoBsIe)
IIPOrPAMMBI paboThI paboTsI oOpa3oBaTenbHbIE
pecypchl
Pa3nen 1. BenecTBo M XMMHYecKHe peaKIM
1.1 | IloBTOpEHUe u 5 1 Bubmorexa [JOK
yriayOlieHHe 3HaHUH https://m.edsoo.ru/7f41a636
OCHOBHBIX pa3zieioB
Kypca 8 kiacca
1.2 | OcHoBHBIE 4 bubmuoreka IIOK
3aKOHOMEPHOCTH https://m.edsoo.ru/7f41a636
XUMUYECKUX PEaKIUil
1.3 | DnekTponuTHUECKas 8 1 1 bubnuoreka [IOK
JIUCCOLAIIAS. https://m.edso0.ru/7f41a636
XUMHUECKHE PEAKITUH
B pacTBOpax
Hroro no paszeny 17
Paszpnen 2. Hemeranjibl U UX cOeIMHEHUS
2.1 | Obmas 4 1 Bubnuoreka ITOK
XapaKTepUCTHKA https://m.edsoo.ru/7f41a636
XUMHYECKUX



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

aneMeHToB VIIA-
rpynmnsl. ['ajnoreHsl
2.2 | Obmas 6 bu6mmorexa IJOK
XapaKTepUCTHKA https://m.edsoo.ru/7f41a636
XUMUYECKUX
anemeHToB VIA-
rpynmnsl. Cepa u eé
COCTMHCHHUSI
2.3 | OGmas 7 1 bubmmoreka [JOK
XapaKTepUCTHKA https://m.edsoo.ru/7f41a636
XUMHYECKUX
31eMeHTOB VA-
CpynIsl. A30T,
¢docthop u ux
COCIMHCHMUSI
2.4 | Ob6mas 8 1 2 bubmuoreka ITOK
XapaKTePUCTHKA https://m.edsoo.ru/7f41a636
XUMHNUYECKHUX
aneMeHToB [VA-
CpyIIbl. YIepon u
KPEMHHH U UX
COCJIMHEHUS
HUroro mo pa3gemy 25
Pa3nea 3. MeTa/uibl M HX COeIMHEHUSA
3.1 | Obmwue cBoiicTBa 4 bubmuoreka LIOK
METAJIIOB https://m.edsoo.ru/7f41a636
3.2 | Baxueiimme MeTaib 16 1 2 bubanorexa [JOK
U WX COCTUHEHNUS https://m.edsoo.ru/7f41a636
HWroro 1o pasueny 20
Pasznen 4. Xumus u okpyxaumas cpega
4.1 | BemectBa u 3 bubmuoreka IJOK
Marepuabl B )KH3HU https://m.edsoo.ru/7f41a636
4eJI0BeKa
Hroro mo pa3neny 3
PeszepBHOE Bpems 3 Bubnuoreka [IOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO 68 4 7
YACOB I10 ITPOIT'PAMME
MNOYPOUYHOE IINTAHUPOBAHHUE
8 KJIACC
No Tema ypoka KonnuecTBo yacoB DNEeKTPOHHBIE
1/ Bcer | Kontposbn | [IpakTrueck | H3y4eH 1 poBbIe
1 0 ble paboThl | Hue paboThI oOpa3oBarenbHbIE
pecypcesl
1 | IIpenmer xumum. 1 bu6mmotexa [IOK
Postb XumuH B 5XHU3HU https://m.edsoo.ru/ff0d2
yenopeka. Tena u 10c
BEIECTBA
2 | IousTtue o MmeTomax 1 butmmoreka [IOK
MIO3HAHUSI B XUMHUH https://m.edsoo.ru/ff0d2
27e
3 | IIpaktudeckas pabora 1 bu6mmotexa [IOK
Ne 1 «[IpaBuna https://m.edsoo.ru/ff0d2
paboThI B 3dc
naboparopuu U



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
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc

npuéMbl 0OpalleHus ¢

71a00PAaTOPHBIM
000pyIOBaHUEM»

4 HucTteie BelecTBa U bubmuoreka [IOK
cMmecn. CriocoObt https://m.edsoo.ru/ff0d2
pasaelieHus cMecei 6ca

5 | IIpaktuueckas pabora Bu6mmoreka LIOK
Ne 2 «Paznenenue https://m.edsoo.ru/ff0d2
cMmeceit (Ha mpumepe 8c8
OYMCTKH MOBapEHHOM
COJIN)»

6 | ATOMBI U MOJIEKYJIBI Bu6mmoreka LIOK
https://m.edsoo.ru/ff0d2
a6e

7 XuMUYecKue bubmmoreka [IOK
DIIEMEHTHL. 3HAKH https://m.edsoo.ru/ff0d2
(CHMMBOITBI) be8
XUMHYECKUX
3JICMEHTOB

8 | IIpocTeie 1 criokHBIE bubmmoreka [HOK
BEIIECTBA https://m.edsoo.ru/ff0d2

a6e

9 | AtomHo- bubmuorexa LIOK
MOJIEKYJISIPHOE https://m.edsoo.ru/ff0d2
YYCHHUE d50

10 | 3akoH MOCTOSIHCTBA Bbubanoreka [IOK
COCTaBa BEIIECTB. https://m.edsoo.ru/ff0d2
Xumuueckas eae
hopmyuia.

BaneHnTHOCTh aTOMOB
XUMHYECKUAX
3JICMEHTOB

11 | OtHOCUTENBHAS bubnuotexa [IOK
aToOMHas Macca. https://m.edsoo.ru/ff0d3
OTHOCHUTENbHAS 23c
MOJIEKYJIIpHas Macca

12 | MaccoBas gons bub6mmoreka [IOK
XHUMHAYECKOTO https://m.edsoo.ru/ff0d3
JJIEMEHTa B 50c
COCJIMHEHUH

13 | KonnuectBo bubmmoreka [IOK
BemecTBa. MoJb. https://m.edsoo.ru/ff0d5
MomnsipHast Mmacca 230

14 | ®usznyeckue u bu6nmoreka IJOK
XUMHAYECKHE SIBIICHUSL. https://m.edsoo.ru/ff0d3
XuMudeckas peaxius 7fa

15 | IlpusHaku u ycIoBus bu6mmotexa [IOK
NPOTEKAHUS https://m.edsoo.ru/ff0d3
XUMUYECKUX peaKIuil alé

16 | 3akoH coxpaHeHUs bubnmnoreka [HOK
MAacCChI BEIIECTB. https://m.edsoo.ru/ff0d3
XUMHUECKHE b88
ypaBHEHUS

17 | Berunciaenus butmmoreka [IOK
KOJINIECTBA, MACCHI https://m.edsoo.ru/ff0d5
BEIIECTBA IO 708



https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708

YpaBHEHUSIM
XHMHYECKUX peaKinil

18 | Knaccudukamms bubmoreka [{OK
XMUMHUYECKHUX PeaKIuid https://m.edsoo.ru/ff0d3
(coenuueHus, 34
pa3noKeHws,
3aMenieHus, 00MeHa)

19 | M. B. JlomonocoB — bubmmoreka [IOK
yUCHBIN- https://m.edsoo.ru/ff0d4
SHIUKIIOTIETUCT. Oc4
O06006uieHue u
CHCTeMaTH3aIHs
3HaHUI

20 | KonrponbHas pabora Bu6mmoreka LIOK
Nel o Teme https://m.edsoo.ru/ff0d4
«BemectBa u 290
XUMHYECKHE
pEaKIII)

21 | Bo3myx — cmech Bbubanoreka [IOK
razoB. CocTas https://m.edsoo.ru/ff0d4
Bo3ayxa. Kuciopon 48e
— DIIEMEHT U
IPOCTOE BEIIECTBO.

O30H

22 | ®usnueckue u bubmuorexa LIOK
XUMHAYECKHE https://m.edsoo.ru/ff0d4
CBOIICTBa KHCIIOPOa 614
(peakuny OKHMICTICHUS,
ropenue). [Tonstue
00 oKkcumax

23 | CnocoOrl noMydeHHst bub6imoreka [IOK
KHCIIOPOJia B https://m.edsoo.ru/ff0d4
71a00PaTOPUH U 97a
HPOMBIIIJIEHHOCTH.

IIpumenenue
KHCIIOpoJia

24 | Temnosoii adpdekt Bu6mmoreka [IOK
XHUMHYECKOM https://m.edsoo.ru/ff0d4
peaKinu, MOHATHE O 790
TEPMOXUMHYECKOM
ypaBHEHHH, K30- U
SHIOTEPMUYECKHX
PEaKIUsIX

25 | Toruuso (He(TH, bu6mmotexa [IOK
yroiib U METaH). https://m.edsoo.ru/ff0d4
3arps3HEHHE BO3/IyXa, cda
CIOCco0bI €ro
NpEeIOTBPAIICHHS

26 | Ilpaktuueckas pabora Bbu6immoreka [IOK
Ne 3 o Teme https://m.edsoo.ru/ff0d4
«Ilonyuenue u ae2
cobupanue
KHCJIOpOJIa, U3yUeHHe
€ro CBOMCTBY»

27 | Bogopon — anemeHT butmmoreka [IOK
Y TIPOCTOE BEILIECTBO. https://m.edsoo.ru/ff0d4
Haxoxxnenue B ddo



https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

pupoie

28 | ®dusnueckue u bu6mmoreka IJOK
XHUMHUYECKHE https://m.edsoo.ru/ff0d4
CBOICTBa BOJIOPO/A. ddo
IIpumenenue
BOJIOpOJIA

29 | IlonsTue o KucmoTax butmuoreka [IOK
U COJISIX https://m.edsoo.ru/ff0d5

0d2

30 | Coco6s! momy4eHus bubamoreka [HOK
BOJIOpPOJIA B https://m.edsoo.ru/ff0d4
naboparopuun dd0

31 | IIpaktuueckas pabora bubauoreka [JOK
Ne 4 o Teme https://m.edsoo.ru/ff0d4
«[lonmyuyenue u f42
cobmpaHre BOAOPOIa,

U3y4YCHHUE eTO
CBOMCTB»

32 | MonsipHbIii 00BEM Bu6mmoreka [IOK
rasoB. 3aKOH https://m.edsoo.ru/ff0d5
ABorajipo 42e

33 | Beruncnenus o6béMa, Bbubmuorexa LIOK

KOJIMYECTBA BEILECTBA
rasa 1o ero
W3BECTHOMY
KOJIMYECTBY BELIECTBA
i 00BEMY

https://m.edsoo.ru/ff0d5
5a0

34 | Beruaucnenus bubnmnoreka IJOK
00BEMOB T'a30B 10 https://m.edsoo.ru/ff0d5
YPaBHEHHUIO PEaKIUH 708
Ha OCHOBE 3aKOHA
00BEMHBIX
OTHONIEHUH ra3oB

35 | ®usnueckue u butmmoreka [IOK
XUMHYECKHE https://m.edsoo.ru/ffod5
CBOICTBA BOJIBI 87a

36 | CocraB OCHOBaHMIA. bubmnoreka [JOK
Ioustre 06 https://m.edsoo.ru/ffod5
WHAUKATOPax 9e2

37 | Bona kak bu6mmoreka IJOK
pacTBOPHUTEIb. https://m.edsoo.ru/ff0d5
Haceimennsie u b40
HEHACHIIIICHHBIC
pactBopbl. MaccoBast
JIOJISl BEIIECTBA B
pacTBope

38 | [Ipakrudeckas pabora bu6mmotexa [IOK
Ne 5 o Teme https://m.edsoo.ru/ff0d5
«IIpuroroBneHue eba
PacTBOPOB C
onpeaenEHHON
MaccoBOH noneit
PacTBOPEHHOIO
BEIICCTBA»

39 | KonrponbHas pabora bubmoreka [JOK
Ne2 mo teme https://m.edsoo.ru/ff0d6
«Kucnopo. 342



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342

Bonopoxa. Bona»

40 | Okcuppl: coCTas, bu6mmoreka IJOK
KJIaCCH(UKALIVS, https://m.edsoo.ru/ff0d6
HOMEHKJIaTypa 64e

41 | Ilony4ueHnue u Bu6mmoreka LIOK
XHUMHUYECKHE https://m.edsoo.ru/ff0d6
CBOICTBA KMCIIOTHBIX, 64e
OCHOBHBIX U
aM(OTepHBIX OKCHIOB

42 | OcHOBaHMS: COCTaB, bubimoreka [IOK
Ki1accuukanms, https://m.edsoo.ru/ff0d6
HOMEHKJIaTypa 7ca

43 | Ilony4uenue u bubmmoreka [HOK
XHUMHUYECKHE https://m.edsoo.ru/ff0d6
CBOICTBAa OCHOBaHMH 7ca

44 | KucloTsl: COCTaB, butmuoreka [IOK
K1accu(uKanusi, https://m.edsoo.ru/ffodf
HOMEHKJIaTypa ee2

45 | Ilonyuenue u Bu6mmoreka [IOK
XHUMHIYECKHE https://m.edsoo.ru/ffodf
CBOICTBA KHCIIOT ee2

46 | Comnu (cpenHue): Bbubanoreka [IOK
HOMECHKJIATYDa, https://m.edsoo.ru/00ad
CIIOCOOBI MOTy4eHuS, 9474
XUMHYECKHE
CBONCTBA

47 | Ipaktudeckas pabora Bu6mmoreka [IOK
Ne 6. Pemrenne https://m.edsoo.ru/00ad
IKCTIEPUMEHTATBHBIX 9b7c
3aj1ay 1o TeMe
«OCHOBHBIE KJIaCCHI
HEOPraHUMYECKUX
COEAVHEHUI

48 | I'emeTnueckas CBs3b bub6mmoreka [IOK
MEXTy KJIacCaMu https://m.edsoo.ru/00ad
HEOPTraHMYECKUX 9a50
COEIMHEHH

49 | O000meHue Bubnmnorexa [JOK
CHCTEMAaTHU3ALHS https://m.edsoo.ru/00ad
3HAHWH 9ch2

50 | KonrponbHas pabora Bu6mmoreka [OK
Ne3 o teme https://m.edsoo.ru/00ad
"OCHOBHBIE KJIacChl 9ela
HEOPTraHMYECKHX
coeuHEHHU "

51 | IlepBBle MONBITKU Bbub6immoreka [IOK
KiaccuuKanum https://m.edsoo.ru/00ad
XUMHYECKHX offa
anemeHTOB. [loHsiTHE
0 TPYyMIax CXOJHBIX
2JIEMEHTOB

52 | llepuogmueckuit bu6mmotexa [IOK
3aKOH H https://m.edsoo.ru/00ad
[epuomuyeckas ab2c

cHCTEMa XUMHYECKUX
sanementoB [1. 1.
MenpeneeBa



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

53 | Ilepuonsl, rpymnmsl, Bu6mmoreka [IOK
TIOITPYIIIIBI https://m.edsoo.ru/00ad
ab2¢c
54 | Crpoenue aToMoB. bubnunoreka [JOK
CocTaB aTOMHBIX https://m.edsoo.ru/00ad
saep. M3oTors! a342
55 | Crpoenue bubnunoreka [JOK
ANIEKTPOHHBIX https://m.edsoo.ru/00ad
000JI0YeK aTOMOB aébc
AIIEMEHTOB
[Tepuoguueckoi
cuctemsr /1. W.
Menneneena
56 | Xapakrepuctuka Bu6mmoreka LIOK
XUMHUYECKOTO https://m.edsoo.ru/00ad
3IIEMEHTA IO €ro ag24
TTOJIO’KEHUIO B
[Tepuoauueckoi
cucreme /1. W.
Menneneena
57 | 3naueHue Bbubanoreka [IOK
[epromuueckoro https://m.edsoo.ru/00ad
3aKOHA ISl Pa3BUTHSA a%6e
HAyKU U OpakTUKU. [].
N. MenaeneeB —
Y4€HBIH, IIEAAror U
TpaXTaHUH
58 | PeszepBHBIif ypoK. bubmmoreka [HOK
O06001IeHNE 1 https://m.edsoo.ru/00ad
CHCTeMaTH3aIHs b33c
3HaHUH /
Bcepoccuiickas
IpoBepoYHas padoTa
59 | KonTponbHas paborta bu6immoreka LIOK
Ned o Teme https://m.edsoo.ru/00ad
«Ctpoenue aToma. b486
XuMudeckast CBSI3b» /
Bcepoccuiickas
MIpoBepoYHas padoTa
60 | DuexTpooTpHIaTeNbH bubnuotexa [IOK
OCTh aTOMOB https://m.edsoo.ru/00ad
XHUMHUYECKHX aab8
2JIEMEHTOB
61 | MonHas xumuueckas bu6nmoreka IJOK
CBSI3b https://m.edsoo.ru/00ad
ac34
62 | KosanentHas bu6nmoreka IJOK
HoJIsIpHAsT https://m.edsoo.ru/00ad
XUMHYECKas CBSI3b aab8
63 | KosanentHas bu6nmoreka IJOK
HETOJIsIpHAst https://m.edsoo.ru/00ad
XUMHYECKas CBSI3b aab8
64 | CrerneHb OKUCIEHUS bubnmnoreka [HOK
https://m.edsoo.ru/00ad
ae28
65 | OkucnuTensHO- bubnmnoreka [HOK
BOCCTaHOBHUTEJIBHBIE https://m.edsoo.ru/00ad



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076

peakuuu b076

66 | Oxucinurenu u 1 bu6mmoreka IJOK
BOCCTaHOBHUTEIH https://m.edsoo.ru/00ad

b076

67 | Pe3epBHBIii ypok. 1 Bu6mmoreka LIOK
O0600mIeHne 1 https://m.edsoo.ru/00ad
CUCTEMAaTU3aLUS 9ch2
3HAHUM 110 TEME
«CTtpoeHne aToma.
XuMHUUECKasi CBSA3bY

68 | Pe3epBHBIi1 ypokK. 1 Bu6mmoreka LIOK
O06001IeHNE 1 https://m.edsoo.ru/ff0d6
CUCTEMaTH3aIUs 1c6
3HaHUUI

OBIIEE KOJIMYECTBO 68 5 4

YACOB IIO

ITPOTPAMME

9 KUIACC

Ne Tema ypoka KosmmuectBo wacos Hara DNEeKTpPOHHBIE

1/ Bcer | Kontponsn | IlpakTuueck | U3y4yeHH udposbie

Jul o] bI€ pabOTHI ue padoThI b o0Opa3oBaTeNbHBIC

pecypcesl

1 | [lepuogmyeckmii 1 bubaunoreka [JOK
3aKOH. https://m.edsoo.ru/00adb
[Nepuoanueckast 5%
cucTema
XUMHUSCKUX
anemenTtoB Jl. U.
MenneneeBa

2 | 3axoHOMEpHOCTHU B 1 bub6imoreka [IOK
H3MEHEHUH https://m.edsoo.ru/00adb
CBOWCTB 6b6
XUMHYECKAX
AJIEMEHTOB IEPBBIX
TpEX NEPUOOB

3 Knaccudukarus u 1 Bubnmnorexa [JOK
HOMEHKJIATypa https://m.edsoo.ru/00adb
HEOPTaHMYECKUX 7e2
BEIIECTB

4 Bunper xumnyeckoit 1 Bubnunorexa [JOK
CBSI3U M THIIEI https://m.edsoo.ru/00adb
KPUCTaTHUECKIX acé
peméTok

5 | KonrponbHas 1 1
pabora Nel o
TeMe
«IloBTOpeHue u
yrirybsienne
3HAHUU OCHOBHBIX
pazzenoB Kypca 8
KJIaccay

6 | Kmaccudukamms 1 bubmuoreka [IOK
XMUMHYIECKUX https://m.edsoo.ru/00adb

peakuui no
pa3IMYHBIM

cb0



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0

IIpU3HAKAM

7 | Ilousarue o Bubmnoreka ITOK
CKOPOCTH https://m.edsoo.ru/00adb
XUMUYECKOM e9%a
peakuuu. [TonsiTue
0 TOMOTEHHBIX 1
TeTEPOrCHHBIX
peaknusx

8 ITousTHE O bubmmoreka [JOK
XMMHOYIECKOM https://m.edsoo.ru/00adc
PaBHOBECHHU. 28c
DaKTOopHI,

BIUSIONINE HA
CKOpPOCTh
XUMUYECKOU
peakuu u
MTOJIOJKEHUE
XUMHYECKOTO
paBHOBECHS

9 OKUCIUTEILHO- bubnmoreka IJOK
BOCCTAHOBHTEIBH https://m.edsoo.ru/00adc
bIC PEaKIUH ade

10 | Teopus bubmmoreka [HOK
AIIEKTPOITUTHYECKO https://m.edsoo.ru/00adc
¥ IUCCOLMAIUN. d68
CunbpHBIE U
cnabbie
AJICKTPOJIUTHI

11 | Monnslie butnunorexa LIOK
ypaBHEHHS https://m.edsoo.ru/00add
peakuit 448

12 | Xumuueckue bubmmoreka [JOK
CBOWCTBA KHCJIOT U https://m.edsoo.ru/00add
OCHOBAaHHH B CBETE 5d8
MIpeICTaBICHUH 00
AJIEKTPOJIMTHUECKO
1 IHCcCcOoLMalun

13 | Xumuueckue butmmoreka [IOK
CBOWCTBa COJIel B https://m.edsoo.ru/00add
CcBETE 8h2
MIpeICTaBICHUH 00
ANEKTPOIIUTHIECKO
W TUCCOLMAaIuN

14 | IlonsTHe o bu6mmoreka IJOK
THIIPOJIN3E COoNel https://m.edsoo.ru/00add

9d4

15 | O6obmenue u bubmuoreka LIOK
cucTeMaTH3alus https://m.edsoo.ru/00add
3HAHUI d12

16 | IlpakTuueckas bu6mmotexa [IOK
pabora Ne 1. https://m.edsoo.ru/00add
«Pemrenne bfa
AKCIIEPUMEHTAITBH
BIX 33729

17 | KonrponbHas bu6mmotexa [IOK
pabota Ne2 no https://m.edsoo.ru/00add

TEMC

ecO



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0

«ONEKTPOIUTHYUECC
Kasi IUCCOLIMAIIHS.

XuMuueckue
peakuuu B
pacTBOpax»

18 | O6mas bubmmoreka [JOK
XapaKTepUCTHKA https://m.edsoo.ru/00add
raJIOreHOB. fe2
XUMHYECKHE
CBOICTBA Ha
MpUMepE XJI0pa

19 | XmopoBomopo. bubmoreka [{OK
ComstHast KHCJIOTA, https://m.edsoo.ru/00ade
XUMUYECKUE 104
CBOICTBA,

MOJTyYeHHe,
MIPHMEHEHHNE

20 | IIpaxkTrueckas Bu6mmoreka [IOK
paborta Ne 2 1o https://m.edsoo.ru/00ade
teme «llomyuenue 348
COJISTHOM KHCJIOTHI,
n3y4yeHue e
CBOMCTB»

21 | Beruncaenus mo Bbubnmoreka IJOK
ypaBHEHUSAM https://m.edsoo.ru/00ade
XUMHUSCKUX 488
peakLuii, eciau
OJIMH U3 PEarcHTOB
JIaH B U30bITKE

22 | O6mas bubimoreka [IOK
XapaKTePUCTHKA https://m.edsoo.ru/00ade
aneMeHToB VIA- 64a
IPYIIBI

23 | AmnortporHbie bub6imoreka [IOK
Mo (UKAIIT https://m.edsoo.ru/00ade
CepHI. 64a
Haxoxnenue cepsl
U €€ COeUHEHMI B
MIPUPOJIE.

XUMUYECKUE
CBOMCTBA Cepbl

24 | CepoBogopon, bubmmnoreka [IOK
CTpOCHHE, https://m.edsoo.ru/00ade
(msnueckue u 802
XUMHYECKUE
CBOMCTBA

25 | Oxcumsr cepsl. bubmuoreka [IOK
CepHas Kucnora, https://m.edsoo.ru/00ade
(m3nueckue u a28
XUMHYECKUE
CBOIICTBA,

MTPUMEHEHHUE

26 | Xumudeckue bu6mmoreka IJOK
peaxIu, https://m.edsoo.ru/00ade
JIeKAIUE B OCHOBE c8a
MTPOMBINIIEHHOTO

crocoba



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

MOJIYYCHUS CEpHOM
KHCJIOTEHL.
XumMuyeckoe
3arpsi3HEHNE

OKpY Karolen
cpeabl
COCTMHCHHUAMU
cephl

27

Brrancaenue
MaCcCOBOM JOIH
BBIXO/JIa TTPOJYKTA
peaKITu

bubmmoreka [JOK
https://m.edsoo.ru/00ade
c8a

28

Obmas
XapaKTepUCTHKA
371eMEHTOB VA-
Cpynmsl. A30T,
pacrpocTpaHeHue
B IIPHUpPO/IE,
(msnueckue u
XMUMUYECKUe
CBOMCTBA

bubmmoreka [JOK
https://m.edsoo.ru/00ade
eab

29

AmMMMak, ero
(msnueckue u
XUMUYICCKHC
CBOICTBA,
TIOJTyYEHUE U
MIPUMEHEHHNE

bubmunorexa [IOK
https://m.edsoo.ru/00adf
004

30

IIpaxkTrueckas
pabota Ne 3 o
teme «llomyuenue
aMMHaKa,
W3y4EHHUE ero
CBOMCTB»

bubmuorexa [IOK
https://m.edsoo.ru/00adf
180

31

A30THas KUCJIO0TAa,
e€ Qusuueckue u
XUMHYECKHE
CBOICTBa

butmmoreka [IOK
https://m.edsoo.ru/00adf
306

32

Hcnons3oBanne
HUTPATOB U COJIEU
aMMOHUS B
KauecTBe
MHHEPATHHBIX
yIOOpEHUIA.
XuMuyeckoe
3arpsi3HEHHE
OKpYy>Karolen
cpenbl
COCIMHEHHUAMH
asorTa

butmmoreka [IOK
https://m.edsoo.ru/00adf
518

33

docop. Okcun
¢dbocdopa (V) u
¢dochopHas
KHCIIOTA,
¢uznueckue u
XUMHYECKHE
CBOMCTBA,
MOJTyYCHHE

bu6mmoreka IJOK
https://m.edsoo.ru/00adf
68a



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a

34 | Ucnonb3oBaHue butmmoreka [IOK
¢doctharos B https://m.edsoo.ru/00adf
KauecTBe c20
MUHEPATHHBIX
ymoOpeHuit.
3arps3HeHNE
MIPUPOJTHOM CPEJIBI
dbocharamu

35 | Vruepon, bubmoreka [{OK
pacrpocTpaHeHue https://m.edsoo.ru/00adf
B IPHPOJIE, d9c
dbm3uveckue u
XIMHYECKUE
CBOMCTBA

36 | Okcuns! yriepona, bubnunoreka [JOK

X GU3HIECKHUE U
XIUMHYECKUE
CBOMCTBa.
DKOJOTHYECKHue
MIPOOIIEMBI,
CBA3aHHBIC C
OKCHJIOM YTIIepoJa

https://m.edsoo.ru/00adf
ebe

(v)
37 | YronpHas KuciaoTa Bbubnmoreka IJOK
U e€ comu https://m.edsoo.ru/00ae0
06¢c
38 | [IpakTuueckas bubmmoreka [HOK
pabota Ne 4 o https://m.edsoo.ru/00ae0

teme "[lonmydenue
YTIEKUCIIOTO Ta3a.

27e

KauectBennas
peakuus Ha
KapOOHaT-HOH"

39 | [lepBoHavanbHBIC bub6imoreka [IOK
MTOHATHS 00 https://m.edsoo.ru/00ae0
OpPTaHMYECKUX 54e
BEIIECTBaX KakK O
COCAMHEHHSX
yrieposa

40 | Kpemunii u ero bubanoreka [HOK
COEIMHEHMS https://m.edsoo0.ru/00ae0

80a

41 | IpaxTuueckas bubanoreka [HOK
pabota Ne 5. https://m.edsoo.ru/00ae0
Pemenue bf2
9KCTIEPUMEHTAITBH
BIX 32124 10 TeMe
«Baxwueitmue
HEMETAIIBl ¥ UX
COCIMHEHHSD»

42 | KonrponbsHas Bbu6mmoreka [IOK

pabota Ne3 no
Teme «Baknaeimme
HEMCTAJIJIBI U UX

https://m.edsoo.ru/00ae0
el8

COCAUHCHUS)
43 | OOmas Bbubanoreka IIOK
XapaKTePHCTHKA https://m.edsoo.ru/00ael



https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e

XUMHUYCCKHUX
OJICMCHTOB


https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64

c64

55 | AmdoTtepHbIe bubmuoreka [IOK
CBOMCTBA OKCHIA U https://m.edsoo.ru/00ael
THIIPOKCHIA c64

56 | XKenezo bubmuoreka [IOK

https://m.edsoo.ru/00ael
ds6

57 | Okcunpl, bubmmoreka [IOK
THIPOKCHUIBI U https://m.edsoo.ru/00ae3
couu xene3a (1) u 5e6
xenesa (11I)

58 | O6o6wenne u
CUCTEeMaTH3aIUs
3HAHUI

59 | [IpakTuueckas Bu6mmoreka LIOK
pabota Ne 7. https://m.edsoo.ru/00ae3
Pemenne de8
AKCIIEPUMEHTAIBH
BIX 33J1a4 0 TeME
«Baxwueimue
METaJITBI ¥ UIX
COCTUHCHHMSDY

60 | Beruucnenus mo bubmuorexa [IOK
YpaBHEHHAM https://m.edsoo.ru/00ael
XUMUYECKUX 750
peaxkuuii, eciu
OJIMH U3 PEareHTOB
JTaH B U30BITKE WU
COJICPIKUT
TIPUMECH.

Brruncienus
MAaccoBOM A0JU
BBIXO/1a MTPOAYKTa
peakuu

61 | O6o6mEenue 1
CUCTEMAaTH3aIUs
3HAHUU

62 | KonrponpHas
paborta Ned o
Teme «BaxHeiine
METaJIIBI ¥ UX
COCTMHEHHSD)

63 | BemectBa n bubmmoreka [IOK
Marepuabl B https://m.edsoo.ru/00ae3
MTOBCETHEBHOM 50
YKU3HU YeJI0BEeKa

64 | Xumudeckoe bu6mmoreka IJOK
3arpsi3HEHHE https://m.edsoo.ru/00ae4
OKpY>Karolen 270
Cpebl

65 | Poas xumuu B bu6mmoreka IJOK
peleHun https://m.edsoo.ru/00ae4
SKOJOTUYECKUX 270
pobem

66 | PesepBHBIN ypoOK. bu6mmoTtexa [IOK

O0o001enue u
cCUCTEeMaTHU3alus

https://m.edsoo.ru/00ae0
dOa



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a

3HAHUU

67 | Pe3epBHbIii ypOK. 1 bubauoreka [JOK
O06001eHne U https://m.edsoo.ru/00adb
CUCTEMAaTH3aIUs 33c
3HaAHUU

68 | PesepBHBI ypoK. 1 bubmoreka [{OK
O06o00IIeHNE U https://m.edsoo.ru/00ad9
CUCTEMAaTH3aIUs ch2
3HAHUU

OBIIEE 68

KOJIMYECTBO

YACOB I10

IMPOI'PAMME

YYEBHO-METOJAUYECKOE OBECIMEYEHUE OBPA30OBATEJIBHOIO
MPOLIECCA
OBSIBATEJIbHBIE YYUEBHBIE MATEPUAJBI 1151 YYEHUKA

» Xumus: 8- kiacc: 0a30BbIN YPOBEHb: yUeOHHUK; 5-€ n3nanue, nepepadorannoe, § kiacc/ ['abpuensn
0.C., Octpoymos U.I'"., Cnaakxos C.A. AxunonepHoe obmectBo «M3mgarensctBo «IIpocBemnenne»
» Xumus: 9-1 kiacc: 0a30BbIl YPOBEHb: YUEOHHK; 5-¢ U3iaHue, nepepadoranHoe, 9 kinacc/ ['abpuernsa
0.C., Octpoymos U.I'., Cnaakxos C.A. AxunonepHoe obmectBo «M3mnarensctBo «IIpocBemenne»

METOAUYECKHUE MATEPHUAJIBI 1JISA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



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