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HHOACHUTEJIBHAA 3AIIMCKA

Pabouas nporpamma no xumuu aias o0yvaroumxcs 8 — 9 Kj1accoB COCTaBJIEHA HAa OCHOBE

TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTeIbHOM IPOrpaMMbl OCHOBHOI'O
obmero obpazoBanus, npeacraBieHHbBIX B PI'OC OO0, a takxke Ha OCHOBE GenepalbHON
paboueil mporpaMMbl BOCIUTAHUS U € YY4ETOM KOHIICTILUU NPENnoJaBaHus y4eOHOTro MpeaMeTa
«Xumus» B 00pazoBaTeNnbHBIX opranu3anusix Poccuiickoit enepannu.
PaGouas porpamma nmo Xxumuu AaéT MpEACTaBIEHUE O LEJsAX, oOmed crparernu oOy4yeHus,
BOCIIUTaHUSI M Pa3BUTUA OOYYAIOLIUXCA CPEACTBAMHM y4eOHOro NpeAMeTa, yCTaHaBJIMBAET
00s3aTeNbHOE NIPEIMETHOE COAEpPKAHUE, IIPEyCMATPUBAET paclpeesieHue ero mo Kjiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TEMaM IporpamMmbl 110 XUMHH, OIIPEIEISIET KOJINYECTBEHHbIE
U KayeCTBEHHbIE XapaKTEPUCTUKHU COJAEPKAHUS, PEKOMEHIYEMYI0 I0CIIe0BaTeIbHOCTh
U3YyYEHHs] XUMHUH C YYETOM MEXKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBs3€H, JJOTMKU y4eOHOIro
nporiecca, BO3PaCTHBIX 0COOEHHOCTEH 00yJaromuxcs, onpeaeseT BO3SMOKHOCTH MpeaAMeTa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTeNIbHOM MpOrpaMMbl Ha
YPOBHE OCHOBHOT'O 0011ero 00pa3oBaHus, a TakKe TpeOOBaHUM K pe3ysibTaTaM 00yueHHUs] XUMHUH
Ha YpOBHE LeNed H3ydyeHUs MpeaMeTa U OCHOBHBIX BHUJOB Y4eOHO-IIO3HABATEJIbHOM
JEeSITeILHOCTH 00YUaroIMIerocs 0 OCBOCHUIO y4EOHOTO COEPIKAHMSL.

3HaHME XUMUH CIIY’)KUT OCHOBOM 1Jis (POpMHPOBAHUS MUPOBO33pEHUS 00y4aroLerocs, ero
IpEeCTaBICHUN O MaTepUaAIbHOM €AMHCTBE MUPA, BXKHYIO POJIb UTPAIOT (POPMUPYEMble XUMHEN
IPECTaBICHUS O B3aUMOIIPEBPAILCHUAX SHEPTUU U 00 BOJIIOLUM BEILECTB B MIPUPOJIE, O MYTAX
pelieHus T00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
HHEPreTUUECKOH, MUILEBOM U AKOJIOTUYECKOI 0€30I1aCHOCTH, MPOOJIEM 3paBOOXPAHEHHUS.

N3yuenune xumuu:

CHOCOOCTBYET peaju3alii BO3MOXHOCTEM M camMopa3BUTHs U (OpPMHUPOBaHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON rpaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUICHUS U TBOPUECKUX CIIOCOOHOCTEN 00yyaromuxcs,
HaBBIKOB ~ HMX  CaMOCTOSITENIbHOM  y4eOHON  N1eATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaK M B
npodeccuoHaIbHOMN J1eSTeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaIbIBA€T OCHOBBI IEJIOCTHOIO
B3IJIS1a HA €JUHCTBO MPUPO/ABI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATarloM B (POPMUPOBAHUU
€CTEeCTBEHHO--HAayYHOH IPaMOTHOCTH 00yYaroIuXcs;

CHoCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HaHMSIM, K TPUPOJE, K YEJIOBEKY, BHOCHT CBOM BKJIAJ B D3KOJOTMYECKOe 0Opa3oBaHUE
o0ydJaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH O00ECHEeUMBAIOTCS CIEeUU(UKON comepikaHus
y4eOHOTO TpeaMeTa, KOTOPBIM SBJISETCS NeJarornyeckd aJanTHPOBAHHBIM OTpaKeHHEM
0a30BOI HAyKN XMMHUU Ha ONPEEIEHHOM 3Tarle €€ pa3BUTHSL.

Kypc xumMuum Ha ypoBHE OCHOBHOTO O0IIEro oOpa3oBaHHS OPUEHTHPOBAH Ha OCBOEHHUE
00y4aroIKUMHUCS CUCTEMBbI NTePBOHAYAIBHBIX MOHATHIH XUMUHU, OCHOB HEOPIraHWYECKON XUMHU U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX MIOHATUN OPTraHUYECKOW XUMUH.

CtpykTypa coaep:kaHMsl MPOTPaMMbI MO0 XMMHUU C(HOPMHUPOBaHA HA OCHOBE CHUCTEMHOIO
nonxona kK e€ mzydeHuro. CopepiaHue CKJIQAbIBAETCSI U3 CUCTEMbI MOHATHH O XMMHYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMBbI MOHATUH O XMMHYECKOH peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYpPHO OPraHM30BaHbl 10 NPUHLUIY IOCIEAOBATEIBHOIO PAa3BUTUSA 3HAHUN Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUI Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHMsI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XMMUHU;

— Y4YEHHSI O CTPOCHHMH aTOMa U XMMUYECKOU CBSI3H;

— Mpe/CTaBIEHUI 00 MIEKTPOIUTHYECKOMN TUCCOLMALINY BEILIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUS PAcCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IOJIYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEIOBATEIILHO OT OJHOTO YPOBHA K JIpyromy,
BBINOJIHASA (YHKIHUU OOBACHEHHsS U IPOTHO3MPOBAHUS CBOWMCTB, CTPOEHHMSI U BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOJTYYCHHs U3y4acMbIX BEILECTB.

OcBoeHue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IPUPOJBI,
LIEHHOCTHOT'O OTHOILECHUS K HAYYHOMY 3HAHUIO U METOJIaM II03HaHUs B Hayke. M3ydyeHne xumuu
OPOMCXOOUT C TMPHUBJICYEHUEM 3HAHMM M3 paHee M3YYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buosnorus. 5—7 kinaccel» u «dusuka. 7 Kjace.

[Tpu n3ydeHnn XUMUN TPOUCXOIUT (POPMUPOBAHKE 3HAHUIH OCHOB XMMUYECKOI HAyKH KaK
00JacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON AESITEIbHOCTH YEJIOBEKa M KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya yuyeOHOro IpeaMeTra COCTOUT B (POPMHPOBAHUU
CUCTEMbl XUMHUYECKUX 3HAHUN — BaXXHEWIIMX (DAKTOB, MOHSATUH, 3aKOHOB U TEOPETHUECKUX
MOJIOKEHHUH, JIOCTYIHBIX OOOOMIEHWH MHMPOBO33PEHUECKOT0 XapakTepa, s3blKka HAyKH, B
IPUOOIIEHNH K HAyYHbIM METO/1aM [TO3HAHUS IPU U3YYEHUH BELIECTB U XUMUYECKUX peaKluil, B
(GopMHpOBaHMM W pPa3BUTUM [103HABATEIbHBIX YMEHMH M MX HIPUMEHEHHH B Y4eOHO-
[IO3HABATEJILHOM U yueOHO-MCCIIEJ0BATENIbCKOM 1€ TeIbHOCTH, OCBOEHUH MpaBUJl GE€3011aCHOTIO
oOpallieHus ¢ BEIIeCTBaMHU B [TOBCEIHEBHOM JKU3HH.

[lpy W3ydyeHWM XMMHU HAa ypOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS Ba)XHOE 3HAUYCHUE
npuoOpenu Takue 1eu, Kak:

— (hopMUpOBaHHE MHTEIJIEKTYAIbHO Pa3BUTOM JMYHOCTH, TOTOBOMH K CaMOOOpa30BaHMIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY TPUHATHIO pEIIEHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKU3HU;

— HampaBJIEHHOCTh OOyYeHHUS Ha CHUCTEMaTHYeCKoe MpHOOIIeHHe o0yJaromuxcs K
CaMOCTOSITEJIbHOM ~ ITO3HABaTEJIIbHOM  JIEATENbHOCTH, HAy4yHbIM  METOJaM  IO3HaHu,
(OopMHPYIOLIMM MOTHUBALIMIO M Pa3BUTHE CIOCOOHOCTEH K XUMUU;

— ofecrnieueHue YCJIOBHUM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOLIMMUCS OIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUS M CaMOIIO3HAHHUSA, KJIIOYEBBIX HABBIKOB (KIIIOUEBBIX
KOMIIETEHIIHI ), UMEIOUINX YHUBEPCAIbHOE 3HAUCHUE JUIsl pa3IMYHbIX BUJIOB JAEATEIbHOCTH;

— (hopmupoBanue o61mel GyHKIIMOHAIBHOW M €CTeCTBEHHO-HAYYHOM TPaMOTHOCTH, B TOM
quciae YMEHMH OOBSCHATH M OLICHWBATh SIBICHUS OKPYXKAIOIIErOo MHUpA, UCIONb3Yys 3HAHUS U
OMbIT, TOJYYEHHbIE IPU H3YYEHUH XUMHUHU, MPUMEHATh HUX MpPH pelleHuu mpodiieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU 1€ATEIBHOCTH;

— (popMupoBanue y 00yJaromuxcs T'yMaHUCTHYECKUX OTHOUICHUH, MOHUMAaHMsI IEHHOCTH
XUMHUYECKHX 3HAHUHU Ui BBIPAOOTKM SKOJIOTUYECKH 1IE€JIeCOO0pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LENAX COXPAHEHHSI CBOETO 3J0POBBS M OKPYKAIOIICH MPUPOIHON
Cpelibl;



— pa3BHTHE MOTHBAIIUU K O0YYCHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOITIO U CAMOBOCITUTAHHUIO
HA OCHOBE YCBOGHHUS OOINEYEIIOBEYECKUX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npodUiIs ¥ HANPABICHHOCTH JTATbHEHIIIEro 00yueHusI.

OO01miee Ynciio 4acoB, OTBEACHHBIX Ui M3YYEHUS XMMUU HA YPOBHE OCHOBHOTO OOIIETro
obpasoBanusi, coctaBisieT 136 gacoB: B 8 kimacce — 68 yacos (2 yaca B Hezelnt), B 9 kimacce — 68
4acoB (2 4aca B HEJIENIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

ITepBoHayajbHBIC XHMHYECKHE NIOHATHS

[Ipeamer xumuu. Poiib XMMHM B KM3HM 4YellOBeKa. XUMHUsA B cuUcTeMe Hayk. Tema u
BeulecTBa. dusnueckue CBOWCTBAa BELIECTB. ArperatHoe cocrossHue BeuiecTB. [lonsTue o
METO/ax MOo3HaHMs B XUMUU. UncThie BemecTBa U cmecu. CriocoObl pa3/ienieHus: cMecei.

ATOMBI M MOJIEKYJBl. XHMHUYECKHE DJIEMEHThl. CHMBOJIBI XMMHYECKUX DJIEMEHTOB.
IIpocTeie u Ccll0KHBIE BElecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumnueckass ¢opmyna. BalleHTHOCTP aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BellecTB. OTHOCUTENBbHAsA aToMHast Macca. OTHOCUTENbHAS MOJIEKYJISIpHAs
Macca. MaccoBasi 10J11 XMMHUYECKOIO JJIEMEHTA B COCJMHCHUH.

KomnuectBo BemectBa. Monb. MoisipHas macca. B3auMMoOCBA3b KOJIMYECTBA, MAacChl U
qHCciIa CTPYKTYPHBIX €IMHUI] BelecTBa. Pacuérel mo GpopmyniaMm XUMHUYECKUX COCTUHEHUH.

O®uznyeckue M XMMHYECKHUE SIBJICHHUS. XHUMUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpPaHEHMsI MacChl BEIECTB. XUMHUYecKUe ypaBHeHUs. Kiaccupukanus XMMHUYECKUX peakuuit
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHU, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOW MOCYIOW, MpaBWiIaMi pabOTHl B JaOOpaTOpHH W MpUEMaMu
oOpartieHus ¢ 1a0opaTOpHbIM O00OpPYIOBAHHEM, HM3YYEHUE M ONHUCAHUE (PU3MUECKUX CBOWCTB
00pa310B HEOPraHMYECKUX BEIIECTB, HAO0JeHne GU3NYECKUX (IUIaBJIeHUEe BOCKA, TassHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KUIIEHUE U KOHJIEHCAIUs BOJbl) U XMMHUYECKHUX (TOPEHUE CBEYH,
IIPOKAJIMBaHUE MEJHOI MPOBOJIOKH, B3aUMOJEICTBHE Mea ¢ KUCIOTOM) SABICHU, Ha0It01eHue
U OIMCaHHWE TPU3HAKOB IPOTEKAHUS XHUMHUUYECKUX peakuuil (pasjoxkeHue caxapa,
B3aMMO/IEIICTBHE CEpHON KUCIIOTHI C XJIOpUAOM Oapusi, paszioxeHue ruapokcuna meau (1) mpu
HarpeBaHWU, B3auMOJCHCTBUE Keie3a ¢ pactBopoM conu Menu (ll), usydenwme crmocoOoB
paszieneHus cMeceil: C IOMOIbI0 MarHuTa, (UIBTPOBAaHUE, BbIIAPUBAHHE, IUCTUIUISLIMS,
xpomaTtorpadus, TpOBEIEHHWE OUUCTKH MOBAapPEHHON COJM, HaONIOJIEHHE U ONHMCAHHE
pE3yJbTaTOB IPOBEIEHUS OIBITA, WIIIOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MAacChl, CO3/IaHHE
MoJiesielt MOJIEKYI (IIapOCTEPIKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucmopong — 3ieMeHT M IpPOCTOE BELIECTBO.
Haxoxnenue xucnopojia B Ipupoje, pusnueckue U XUMHUYECKHEe CBOMCTBA (peakii TOPEeHus).
Oxcunpl. Ilpumenenne kucimopoga. CrocoObl MOMY4deHHs KHUCIOpoJa B J1abOpaTopuu u
npoMbIIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — aioTporHas MOAM(pUKAIUs
KHCIIOpO/1a.

TennoBoil 3¢ ¢dexkT XUMHUECKOW peakluu, TEePMOXMMHUYECKHE YpaBHEHHUS, 3K30- U
OHIOTEPMUYECKUE peakUMU. TomaMBO: yroib M MeTaH. 3arps3HEHUE BO3/yXa, YCUJIICHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — »snemeHT u mpocroe BemiecTBO. HaxoxkaeHwe Bojopona B MPHPOJE,
¢u3nueckre 1 XUMUYECKHE CBOMCTBA, IPUMEHEHHUE, CIIOCOObI oaydeHus. Kucnorsl u comm.

MonsipHblii 00bEM ra30B. Pacu€Thbl Mo XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BOoAbl. Boma kak pactBoputens. PactBopbl. Hacklmennsle u
HEHACBIIIEHHbIE pacTBOphl. PacTBopuMOCTh BellecTB B Boje. MaccoBas 0l BELIECTBa B
pacTBope. XUMHYecKkue cBoicTBa Boabl. OcHOBaHUA. Ponb pacTBOpOB B NpPUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupone. 3arpsa3HeHue NpUpPOIHBIX BoA. OxpaHa M OYMCTKA
MPUPOTHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEepHBIC) U HecosieoOpa3yromue. HomenknaTypa
OKCcHJI0B. DU3NUYECKHEe U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyenue okcuaos.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMEBIC OCHOBAHUS.
Homenkiiarypa ocHoBanuil. @u3n4eCKHME M XHUMHYECKHE CBOWCTBA OCHOBaHWU. [lomyueHue
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa kucinot. @usndeckiue U1 XUMHUYECKHE
cBoiicTBa kucaot. P akruBHoctu metauioB H. H. bekerosa. Ilonyuenue kucior.

Conu. Homenknarypa cosneil. ®duznueckue U XuMu4eckue cBoictBa coneil. Ilomydenue
COJICH.

I'eneTnyeckas CBA3b MEXy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeZIeNIEHUE COJEpKaHUs KUCIOpOoJa B BO3AYXE, [IOJIy4eHHUE, COOMpaHue,
pacro3HaBaHHe M HM3yYEHUE CBOMCTB KHUCIOPOa, HAOMIOJACHHE B3aUMOJICHCTBHUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpa3liaMi OKCHIOB M OINHUCAHWE HMX CBOHCTB, TOJy4YCHHE, COOMpaHUE, pacro3HaBaHUE U
U3ydeHHe CBOWCTB BOaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAaHHME BHIEOMATEPHANIOB), HAOIIOACHHE 00Opa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH PAaCTBOPEHHUS BEIIECTB C Pa3IM4HON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM JOJE€H pacTBOPEHHOIO BEIIECTBA,
B3aUMOJICCTBUE BOJABI C METAUIaMU (HATpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHUAIIOB), HCCIEAOBaHUE OOpPAa3I[OB HEOPTaHUYECKUX BELIECTB PA3IMUYHBIX KJIACCOB,
HAOII0/IEHUE W3MEHEHUS OKPaCKH WHAMKATOPOB B PACTBOpPAxX KHCIOT U LIEJIOYEH, M3ydeHHE
B3auMojieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCIOT C METaJUIaMu,
peaKUHuil HEUTpalIu3alnu, MOJYYEHHE HEPACTBOPHUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIH, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BaxHenmme
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemenros /[, HU.
MenpesneeBa. CTpoeHue aToMOB. XUMH4YECKasA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALINUKM XUMHUECKUX OdleMeHToB. [loHsTHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIC U MIEIOYHO3EMETbHBIE METAJIbI, TaJOTeHbI, HHEPTHHIE Ta3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTepHbIE OKCHUIBI U THIPOKCHIBI.

Ilepuonuueckuin 3akoH. llepuoanueckass cucremMa xumuueckux a3nemeHtos /. H.
MenneneeBa. Kopotkonepuognas u iuHHONepuoAHas ¢opmel [lepuognueckoit cucTeMbl
xumuueckux snemeHToB J[. M. MennpeneeBa. Ilepuoast u rpynmbl. DU3HYECKHA CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIbI AJIEMEHTA.

Crpoenue aromoB. CoctraB aroMHbIX snuep. HM3otombl. Onektponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMHUYECKHX dMeMeHTOB [leproandeckoil cucTemMbl
. W. MenneneeBa. XapakTepHCTUKa XHUMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXXEHUIO B
ITepuoanueckoit cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPyIIaM U MEPUOIAM.



3nauenue Ilepunoanueckoro 3akoHa u [lepuoanyueckoil CUCTEMbl XUMHYECKUX 3JIEMEHTOB
JUIsl pa3sBUTHS HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

XuMuyeckas CBSI3b. KoBanenrnas (monsipHas u HENoJIsIpHast) CBS3b.
DIIEKTPOOTPULIATETBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucinenus. OKHCIUTENBHO--BOCCTAHOBUTENbHBIE  peakiuu. IIponecchbl
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4yeHHe OO0pa3loB BEIIECTB METANIOB U HEMETaIOB, B3aHUMOJCHCTBHE THMIIPOKCH]A
LMHKAa C pacTBOpamMHu KHUCJIOT M ILIEJIOYEH, ITPOBEACHUE OIBITOB, WLIIOCTPUPYIOIIUX HMPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKluil (TOpEHUE, PEaKLIUU Pa3JI0KEHUS, COETUHEHMUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHbIX CBA3€H MPHU U3YYEHUH XMMHUHU B 8 KJIacCe OCYIIECTBISETCA
yepe3 HCIOIb30BaHME KaK OOLIMX €CTECTBEHHO--HAyYHBIX MOHSATHM, Tak U TOHATHIA,
ABJISIOLIMXCSI CHCTEMHBIMHU JUIsl OT/AEIBHBIX IPEAMETOB ECTECTBEHHO--HAYYHOIO LIUKJIA.

OOme ecTeCTBEHHO--HAYYHbIE TOHSATHS: HAY4HBIH (pakT, TUIOTE3a, TEOpHs, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCH(pUKalus,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  DKCIEPUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHUE.

®uznka: Marepusi, aToM, OJJIEKTPOH, HIPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJa, B3JEKTPUYECKUN 3apsll, BELIECTBO, TeJI0, O0BEM, arperaTHoe
COCTOSTHUE BEILECTBA, a3, (PU3WYEeCKHUe BETUYMHBI, €IUHUIIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE3461, ComHIIE.

buonorwust: porocunres, qpixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IMOPOJIBI, IIOJC3HBIC
HCKOIIaeMbl€, TOILUINBO, BOAHBIE PECYPCHI.

9 KVIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmoanueckass cucrema XuMu4Yeckux dieMeHtoB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUHM CBOMCTB XMMHMUYECKHX
DIIEMEHTOB NEPBBIX TPEX IEPUOMAOB, Kalus, KalblUs U UX COEAWHEHHH B COOTBETCTBHM C
M0JIO’KEHHEM 3JIeMeHTOB B [lepronyeckoii cucteMe U CTpOEHUEM MX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUMBI KPUCTAJUIMUECKHUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BELIECTBA OT THUIIA KPHUCTAUNIMYECKOW PEMETKM M BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEIIECTB. XHMHYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIUMHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakUil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaKIUU BEIIECTB, MO TEIIOBOMY 3(h@exTy, Mo HU3MEHEHHMIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, IO YYacCTHIO KaTalu3aropa). JK30- U
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHHUS.

[TonsiTue o cxopoctu Xxumuueckoil peaxiuu. ITonstue 06 oOpaTUMBIX M HEOOPATUMBIX
XUMHUECKHX peakiusx. [loHATHE O TOMOTreHHBIX M TeTeporeHHbIX peaknusx. [loHsTHe o
kartanuze. lloHsarne o XumHueckoM paBHOBecUU. DakKTOphl, BIHUAIONIME HA CKOPOCTh
XUMHYECKON PEaKIMU U TIOJI0KEHNE XUMUYECKOTO PaBHOBECHSI.



OKHCITUTENbHO-BOCCTAHOBUTEbHBIE PEAKIIMU, SJCKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBlIeHHE YpPaBHEHHMI OKHCIIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLMUALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHL. KaTnoHsl,
AHUOHBI. MexaHH3M JHUCCOIMAllMM BELIECTB C pPAa3jIMYHBIMH BHJIAMHU XHMHUYECKOH CBS3HU.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu monHoro o6MeHa. YCIIOBHS NMPOTEKaHUsS PEaKIMii HOHHOTO OOMEHa, TOJHbBIE U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAHWW MU COJEH B CBETE
IpeJCTaBICHU 00 3IEKTPONIUTUYECKOM aucconuanuu. KadecTBeHHbIE peakIUyd Ha HOHBI
[TonsTHE O TUIPONIHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIECTB —
METaUIOB M HeMeTawioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB (XJIOpHAA HATpHUs),
UCCJIEJOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMHYECKON peakUuu OT BO3JCHCTBUS pa3iIMUHBIX
(GakToOpoB, UCCIIEJOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLEcCa JUCCOLUALNU
KHUCTIOT, IIeJo4Ye W cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpPUANIOB), IMPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX IMPHU3HAKU MPOTEKAHUS peakiuil MOHHOro oOMeHa (oOpa3oBaHue
ocajZika, BBIACICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIIUX MPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHEe, peakluu pPas3IoKEeHUs, COCJAUHEHUS),
pacrno3HaBaHHE HEOPTraHMYECKHX BEHIECTB C IOMOIIBI0O KAYeCTBEHHBIX pEaKUUid Ha HOHBI,
pelleHne SKCIEPUMEHTaIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmass xapakTepucTHUKa rajoreHoB. OcCOOEHHOCTH CTPOEHUs aTOMOB, XapaKTEepHbIE
crenenn okucieHus. CTpoeHne U (U3MUECKHE CBOICTBA MPOCTHIX BEIIECTB — TaJOrCHOB.
XYMHYEeCKHE CBOMCTBA Ha MpHUMepe XJopa (B3aUMOJCICTBHE C MeTaulaMH, HeMeTaJUIaMH,
nienoyamu).  XuopoBoaopod. ConsiHas KMCIOTa, XMMHUYECKHE CBOMCTBA, IMOJIyY€HHUE,
npuMeHeHue. JlelficTBUe XJIopa U XJIOPOBOAOPOa Ha OPraHu3M uesnoBeka. BakHelre Xi10puabl
Y X HaXO0XJIEHUE B IPUPOJIE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUs aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (QU3MYEeCKHe CBONCTBA MPOCTHIX BELIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONIHBIE MOIU(MUKAIIMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBOJIOpPOA, CTpoeHHUe, (u3NYecKue M XMMU4eckue cBoWcTBa. OKCHABI Cephbl Kak
NpPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (U3NYECKHE M XMMHUYECKHE CBOWMCTBA
(obmue Kak MpeACcTaBUTENS Kiacca KHCIOT M cHenuduueckue). XHUMHUYECKUE peakiuH,
JeKalle B OCHOBE IPOMBILIUIEHHOTO croco0a MOJIy4deHHs cepHoW KucioTel. [IpumeHnenue
cepHoi KucinoThl. CoJM CepHOM KHCIOThI, KaUeCTBEHHAs peaklys Ha cynbgaT-uoH. Haxoxenue
ceppl M €€ COCIMHEHUH B MpUpoae. XHUMHUYECKOE 3arps3HEHHE OKPYKAIOLEH Cpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPEIOTBPALLIECHUS.

OO6mas xapaktepucTuka 3yeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B Npupoie, (QHU3UUECKue u
XuMHYeckue cBoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero pu3andyeckue 1 XMMHYECKre
CBOICTBa, nony4yeHue u npuMeHeHne. Conu aMMOHMsI, UX (HU3HUECKHUE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIyYEHUE,
¢usmueckue M XUMHUYECKHE CBoOiicTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT |
cnenuduyeckue). Mcnoap3oBaHue HUTPATOB M COJIed aMMOHMSI B KadeCTBE MHUHEPAJIbHBIX



ynoOpeHuii. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COCTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOXK/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHble MOIUPHUKAINN
docthopa, puznyeckue u xummuueckue cporictBa. Oxcua ¢ocdopa (V) u pochopHas kucnora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 35eMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENICHH OKHCICHHS. YTIEpOJ, aJUIOTPOIHbIE MOIU(UKAIIUK, PACIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMu4eckue cBoictra. Ancop6ouus. Kpyropopor yriepoaa B mpupoze.
Oxcuapl yraepona, UX (pU3NUECKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
MOJyYCHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIOTE3a TI00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YTolbHAs KUCIOTa U e
COJM, UX (PU3MUECKHE M XUMHMUYECKHE CBOICTBa, IoJydeHue M npumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-uoHbl. Mcnosb3oBaHue  kapOOHaToB B ObITY, MEAMIMHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKMX BELIECTBAX KaK O COEAMHEHMSIX YIiiepoJa
(MeTaH, 3TaH, ATWUJIEH, AalETWUJIEeH, 3TAaHOJ, IJMLEPHH, YKCycHas kuciora). IIpupoaHsie
UCTOYHUKU YTJIEBOJAOPOAOB (yrojib, NPUPOAHBIA ra3, He(QTb), HNPOAYKTHl HMX HepepabOTKU
(OeH3uH), UX poJIb B OBITY U MPOMBINUICHHOCTH. [I0HATHE O OMOJIOTMYECKN BaKHBIX BEIECTBAX:
KUpax, OelKkax, yrjaeBoJax — W HMX pOJIM B KU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, IOJIYYEHHUE U IPUMEHEHHE.
CoenuaeHns kpemMHuss B mpupoje. OOmme mnpencrasicHuss o0 okcune kpemuus (V) u
KpeMHUEBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTU. BaxkHeliue
CTPOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, Xeye300eToH. I[IpoGiemsl
0€30I1aCHOT0 MCII0JIb30BaHUS CTPOUTEIBHBIX MaTEpPUaIOB B IOBCEAHEBHOM KU3HMU.

Xumuueckuii IKcnepumenm:

U3y4eHHue 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCJIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX NMPOTEKAHUS, OIBITHI,
oTpakaromue (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHUI (BO3MOXKHO
UCIIOJIb30BaHUE BUAEOMATEPUAIOB), O3HAKOMJIEHHME C 0OpasliaMu XJIOpUAOB (TajJOre€HUA0B),
O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUjE€OMaTepuaoB), HaOdIoleHUWEe Tpoluecca OOYIJMBaHUS — caxapa IOJx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIIOTHI, U3yUYeHHE XUMHUYECKUX CBOMCTB pa30aBIeHHOMN cepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMH Ha cynb(aT-uoH U HaOJ0JIeHuEe NpHu3HaKa eé
MPOTEKaHUs, 03HAKOMJIEHHE C (PU3MYECKMMH CBOWCTBaMHU a30Ta, ¢ocopa M UX COEAMHEHUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMH a30THBIX U (POCHOPHBIX y10OpeHuH,
Hojy4yeHue, coOupaHue, pacro3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IpOBEACHUE
Ka4eCTBEHHBIX pEaKIWid Ha WOH aMMOHHA M (ocdaT-noOH W W3ydeHHEe MPHU3HAKOB HX
MIPOTEKaHUs, B3aMMOJECICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
UCITIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3YUYEHHE MOJeNell KPUCTAIUIMYECKUX PEIIETOK anMasa,
rpaguTa, ¢yuiepeHa, O3HAKOMIIEHHE C MPOLECCOM aACOPOIMH PacTBOPEHHBIX BEILECTB
AaKTHBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOMpaHue, paclio3HaBaHUE
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, IpOBEIEHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CHJIMKAaT-MOHBl M M3y4YeHHE NPU3HAKOB HUX MPOTEKaHMs, O3HAKOMJIEHHE C MPOIyKIHEH
CHJIMKaTHOW NPOMBIIIJICHHOCTH, PELICHUE SKCIEPHUMEHTAIBHBIX 33j1a4 1o Teme «Bakueiimme
HEMETAJUIbl U UX COETUHEHUS.



MeTajiibl M UX COeIHMHEHUS

OO0masi xapakTepUCTHKA XHMHYECKHUX DJIIEMEHTOB — METalIOB HAa OCHOBAaHUU UX
nonoxkeHus B [lepuonnueckont cucreme xumuyeckux aemeHToB . 1. Menaeneesa u crpoeHus
aroMoB. CTpoeHHE MeETaIOB. MeTtamnuyeckas CBsi3b M METaUIMYECKas KpUCTaUIMYecKas
peméTka. DJIEKTPOXUMHUYECKUN PAJl HAOpsOKEHWM MeTauioB. DU3MYECKME U XUMHUYECKHUE
cBoiicTBa MeTayioB. OOmue crocoObl MOMydeHHs] MeTaIIoB. [IOHATHE O KOPPO3UU METaJLIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTalb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJICHHOCTH.

[llenounbie MeTawibl: osokeHue B [lepuoanueckoit cucteMe XUMUYECKUX AJ1eMeHTOB /1.
N. MenneneeBa, CTpoeHHE UX aTOMOB, HaXOXACHHE B Mpupojie. Pu3nueckue U XUMHUUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayusi). OKCUIBI M THAPOKCUIBI HATpHs U Kanus. [Ipumenenue
[IEJIOYHBIX METAJUIOB M UX COCTUHCHHI.

[IlenoyHo3emMenbHbIE METAUIBI MarHUii M Kalblui: mosiokeHne B Ilepuoanueckoit
cucremMe xuMuueckux anemeHToB [[. M. MeHpeneeBa, CTpOEHHME HMX aTOMOB, HAXOXICHHUE B
npupozae. PU3NYECKUe U XMMHYECKUE CBOMCTBA MarHusd M Kajblus. BaxkHeimme coennHeHus
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AnmoMunuii: nonoxkenue B Ilepumogmyeckoil cuctemMe Xumuyeckux osnemeHtoB J[. U.
MenpeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B Npupojae. OPU3NvecKue 1 XMMUYECKUE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH]IA ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepuonnueckodt cuctemMe XuUMUYecKux anemeHtoB J[. U.
MenneneeBa, CTpoeHHUE aToMa, HaxoXkAeHUE B mpupojae. Ouznueckue U XMMUYECKUE CBOMCTBA
skene3a. Oxkcunbl, rugpokcuasl u conu xenesa (1) m xemeza (lll), ux cocras, cBoiicTBa u
MOJTYy4YCHHE.

Xumuueckuit IKcnepumenn:

O03HAaKOMJICHHE ¢ O0Opa3laMd METaUIOB M CIUIaBOB, WX (DU3WYCCKUMH CBOWCTBAMH,
W3y4eHUE Pe3yIbTaTOB KOPPO3UM METAUIOB (BO3MOXXKHO HCIOJB30BaHUE BUICOMATEPHAIIOB),
0COOEHHOCTEHN B3aMMOJCHCTBHS OKCUIA KaJbIMs U HATPHUS C BOJOHW (BO3MOYKHO UCIOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, MpoIlecca TOPEHHUs Kee3a B
KucIoposie  (BO3MOXKHO — HCIOJNB30BaHHE  BUIEOMATEpPHUANOB), MPU3HAKOB  MPOTEKaHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, ITUHKa, xene3a (I1) u xenesa
(1), meau (11), HaOnrOIEHME U ONMCAHKE MPOIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kamusl U Kaibliusg (BO3MOXHO HCIIOJb30BaHUE BUIEOMATEPUAIIOB), UCCIeI0BaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 110
TeMe «BakHeHIIne MeTajIbl U X COCTUHCHUS.

XuMus M OKpykaoumas cpeaa

BemectBa u Marepuansl B TOBCEAHEBHOM KU3HU YelloBeKa. be3omacHoe MCnoyib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpu XUMHUYECKHX OXKOTax |
OTpaBJICHUSIX.

XHUMHYECKOE 3arpsi3sHEHUE OKPYKAIOMICH cpeapl (MpeaenbHas JOMyCTHMas KOHIIEHTPAIHs
Beriects, nanee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUTABBI METAJIJIOB, IIOJTUMEPHBIE MATEPHAIBI).

Mestcnpeomemmnle ceasu

Peanuzanusi MexXnpeAMETHBIX CBSI3€M MPU M3YYEHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
yepe3 HCMHOJIb30BAaHUE KaK OOMIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK W MOHSITHIA,
SIBJISTFOIITUX CSI CACTEMHBIMH JIJIs1 OT/ICITbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO ITUKJIA.



OO1me eCTeCTBCHHO-HAYYHbIC TOHSITHSA: HAy4HbIH (aKT, TUIOTE3a, 3aKOH, TEOpHs,
aHAJIU3, CHHTE3, KIaccupUKanus, MEPUOAUYHOCTD, HaOJII0ICHHE, JKCIIEPUMEHT,
MOJICIIMPOBAHKE, U3MEPEHUE, MOJICIb, SIBJICHUE, TAPHUKOBBINA 3P(PEKT, TEXHOTIOTHSI, MATEPHAIIBL.

dusnka: MaTepHs, aroM, OJJICKTPOH, MPOTOH, HEHTPOH, HWOH, HYKJHJI, H30TOIIB,
PaaMOaKTHBHOCTh, MOJICKYJ1a, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIIPOBOJHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BbEM, arperaTHoe COCTOSIHHE BEIECTBA, ra3,
pacTBOp, PacTBOPUMOCTb, KPUCTA/UIMYECKAs PpEHIETKA, CIUIaBbl, (U3NYCCKUE BCIUYUHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

buosorus: ¢orocuHte3, apixaHue, Ouochepa, IKOCHCTEMa, MHUHEPAIbHBIC YI0OpEHHUS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, TUTATCIIbHBIC BCIICCTBA.

I'eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJIBI, IOJEC3HBIC
HCKOIaeMbIe, TOIUTHBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE PE3YyIbTaThl OCBOEHHUS MPOrPaMMBI OCHOBHOTO O0IIEro 00pa30BaHUA
JOCTUTAIOTCS B XOZIe O0OY4YEHUSI XMMUHU B €JUHCTBE YU4E€OHOM M BOCIIUTATEIBHOM JEATEIILHOCTH B
COOTBETCTBUM C  TPAJAWIUOHHBIMH  POCCHHCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpaBWJIaMU M HOpPMaMHU IOBEJIEHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHMS, CAMOPA3BUTHS U COLIMATIN3ALIMN O0yYaOIIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALUN M PACHIMPEHHE OIbITa JESITEIBHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUSI:

[IEHHOCTHOTO OTHOILICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAyYHOMY
HACIIEINI0, TIOHMMAaHMSA 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HHM COBPEMEHHOTO OOIIecTBa,
CIIOCOOHOCTH BJIAJIETh JIOCTOBEPHOU MH(pOpMaIMell O MEePeOBbIX TOCTHKEHHUSX U OTKPBITHSIX
MHUPOBON M OTEYECTBEHHOW XWMUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpOMCTBE
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

MPEJICTABICHUS. O COIMAIBHBIX HOpPMax M MPaBHJIAX MEXJIMYHOCTHBIX OTHOIICHUU B
KOJUJIEKTHBE, KOMMYHHUKATHBHON KOMIETEHTHOCTH B 00IIECTBEHHO MIOJIC3HOM,
y4eOHO-HUCCIIEI0BATEIbCKOM, TBOPUECKOW W JAPYIMX BHIAX JESATEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOM COBMECTHOW JI€ATEIBHOCTH MPHU BBINOJHEHUH Y4€OHBIX, IO3HABATEIbHbIX 3a/1a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCIHEPUMEHTOB, CO3[JaHUHM YYE€OHBIX MPOEKTOB, CTPEMIICHHUS K
B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOIIM B MpOILECCe 3TOM y4eOHOIl NeATenbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBENEHHE W TIOCTYNKHA CBOWX TOBApPHUINEH C IMO3UIMH HPAaBCTBEHHBIX M
NIPAaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBHH MOCTYIIKOB;

3) HEeHHOCTH HAYYHOT O MO3HAHUSI:

MHUpPOBO33pPEHUYECKHE  NPEACTAaBICHHUS O BEUIECTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAayKM M COCTABISIOLIME OCHOBY JJIs
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIBI, B3aUMOCBS3SIX UYEIOBEKA C MPHUPOIHONU CPENOi, O POIH
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MIO3HABATENIbHbIE MOTHUBBI, HalpaBJIIEHHbIE Ha MOJYyYEHHE HOBBIX 3HAHUHM MO XHMHH,
HEOOXOMUMBIE Ui OOBSCHEHHS HaOIIOJaeMbIX IPOIECCOB W SIBJICHWH, IO3HABATEILHOM,
MH(POPMAIIMOHHON M YUTATENBCKON KYJIBTYphI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIHbHON paOOTHI
C y4yeOHBIMHM TEKCTaMH, CIIPABOYHOH JHUTEpaTypoi, AOCTYHMHBIMH TEXHUYECKUMH CpPEIACTBAMHU
UH(POPMALIMOHHBIX TEXHOJIOT U

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHbHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHMIO, TIPOEKTHOW W HMCCIIEIOBATEIHCKONU JEATEIPHOCTH, K OCO3HAHHOMY BBIOOPY
HaMpaBJIEHHOCTH U YPOBHsI 00yueHUs B JaJibHEHIIEM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBbSI:

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0pOBBIO,
YCTAaHOBKM Ha 3[0POBBIH 00pa3 JKW3HW, OCO3HAHHWE TIOCIEACTBHHA W HENPHUATHE BPETHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKOrojs, HAapKOTHKOB, KYpPEeHHs), HEOOXOAUMOCTH COOIIOACHUS



mpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMH BEIIECTBAMU B OBITY M pealbHOU
KHU3HH,

5) TPy10BOT0 BOCIIMTAHMSI:

UHTEpEC K MPAKTUIECKOMY M3YYCHUIO Mpodeccuii u Tpyaa pa3IudHOro pojia, yBaXKCHHUE K
TPyAy W pe3ylbTaTaM TPYAOBOH JEATEIFHOCTH, B TOM YHCJIE€ Ha OCHOBE IPUMCHEHUS
IPEIMETHBIX 3HAHUW 110 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM JMYHOCTHBIX HWHTEPECOB M CIIOCOOHOCTH K XHMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHOW NMpodecCHOHAIbHON JEATEIBHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJalITUPOBATHLCS B MTPO(ECCHOHATLHON CpeJie;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

IKOJIOTHUYECKHU 1IeJIeCO00pa3HOe OTHONICHUE K MPUPOJIE KaK UCTOYHUKY JKU3HH Ha 3eMIie,
OCHOBE €€ CyIICCTBOBAHWMs, MOHUMAaHHE [IEHHOCTH 3J0pPOBOTO M 0E30MacHOTO 00pasa KH3HH,
OTBETCTBEHHOEC OTHONICHWE K COOCTBEHHOMY (DHM3MUYECKOMY H TICHXHYECKOMY 3JI0POBBIO,
OCO3HAHUE IIEHHOCTH COOJIFOICHUS TPaBUI OE30MaCHOTO MOBEACHUS IPU paboTe ¢ BEIIECTBAMH,
a TAaK)K€ B CUTYyalUAX, YIPOXKAIOIINX 310POBbIO U )KU3HU JIIOJEH;

CIOCOOHOCTH TPUMEHSTh 3HAHWSA, IMOJy4aeMbIC TPU W3YUYCHHUH XUMUH, JUIS PEIICHUS
3aj1au, CBSI3aHHBIX C OKPYIKAIOIICH MPUPOTHON CPEIOH, ISl MOBBIICHUST YPOBHS SKOJIOTUYECKOM
KYJIbTYPBI, OCO3HAHUS TNTOOATBHOTO XapaKTepa 3KOJIOTMYECKHX MpOOJIeM U MyTel MX pelIeHUs
MMoCpCACTBOM MCTOAOB XUMHH, DKOJIOTMYCCKOTO MBINUJICHHUA, YMCHUA PYKOBOJACTBOBATLCA UM B
MI03HABATEJIbHOM, KOMMYHHKATUBHOM U COITUAILHON TIPAKTUKE.

METAIIPEAMETHBIE PE3YJIbTATbBI

B cocrase MCTAIIPEAMCTHBIX PEC3YJIbTATOB BbIACIAIOT 3HAYUMBIC JIA q)OpMI/IpOBaHI/Iﬂ
MHPOBO33PEHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIINI, TUIOTE3a, (PaKT, CUCTEMA,
IpoIiecc, SKCIEPUMEHT U JIPYTO€.), KOTOPhIE UCIOJIBb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYCOHBIX
npeMeTax U MO3BOJISIOT HA OCHOBE 3HAHHMW U3 ATHUX MPEAMETOB (POPMHPOBATH NPEACTABICHUE O
LEJIOCTHOW HayyHOW KapTHMHE MUpa, U yYHUBEpCalbHblEe ydeOHble NEHCTBUS (T103HABaTENIbHbIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedrnBaroT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIIECTBICHUIO YUEOHOM JIeATEIIbHOCTH.

IMo3naBaTeIbHbIE YHUBepPCAJIbHbIE yUeOHbIE IeiiCTBHS

Ba3zoBble JJoruveckue aeicTBUA:

YMCHHUSA HCIIOJb30BaTh HpI/IéMI)I JIOTUYCCKOro MBINUICHUA TIpU  OCBOCHHUU 3HAHWUU:
pacKpbhIBaTh CMBIC] XHMHUYECKHX TIOHATHH (BBIIENATH WX XapaKTepHbIE MPU3HAKH,
YCTaHABJIMBATh B3aUMOCBS3b C JAPYTUMH MOHSITHIMH), UCIIOIb30BATh MOHATHUS JIJISI OOBSICHEHHS
OTJIENbHBIX (PAKTOB W SIBICHUH, BBIOMPATh OCHOBAaHUS M KpPUTEPUU s KIacCUPUKAIUU
XUMHWYCCKHNX BCIICCTB U XUMHNYCCKUX peaKuHﬁ, YCTaHAaBJIMBATb NPUYINHHO-CIICACTBCHHBLIC CBA3U
MEXy 00BEKTaMH U3YUEHUS, CTPOUTH JIOTHUECKUE PACCYXICHUS (MHIYKTUBHBIC, ¢ TyKTUBHEIC,
10 QHAJIOTUH ), JIeJIaTh BBIBOJBI M 3aKITFOUCHHUS,

yYMEHHME MPUMEHTHh B IMpoliecce MO3HAHMS MOHATHUS (MPEAMETHbIE U MEeTanpeIMETHbIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIOIb3yeMble B XHMHH, NPEOOPa30BBIBATh HIMPOKO
NPUMEHSIEMbIC B XUMHH MOJICIbHBIC MPEICTABICHUS — XMMUYECKUI 3HAK (CHMBOJI 3JIEMEHTA),
XUMHYeCcKass (GOopMylia M YpaBHEHHE XHMHYECKOM peakiud — TP PEHICHHH Y4eOHO-
IIO3HABAaTCJIbHBIX  3aaady, C y'-IéTOM 9TUX MOIACIBHBIX Hpe}ICTaBJ'IeHI/Iﬁ BBISABJIISATH n
XapaKTE€PHU30BaTh CYIICCTBCHHBIC MPHU3HAKHU HU3y4aCMbIX 00BEKTOB — XMUMHYECKHUX BCIICCTB U
XUMHYECKHX DPEaKIUi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUUUHHO-CIICACTBEHHBIC CBSI3U W
NPOTHBOPEYHS B U3YYaEMBIX MPOIIECCAX U SIBICHUSX.

Ba3oBble uccienoBareibCcKue 1elCTBUS:



YMEHHUE HMCIOJbh30BaTh MOCTABJICHHBIC BOMPOCHI B KayeCTBE WHCTPYMEHTA IO3HAHUS, a
TaKKe B KadyeCTBE OCHOBBI Ui (OPMHUPOBAHUS THUIIOTE3Bl MO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CY)KICHUI;

nproOpeTeHre OmbiTa 1O IUIAHUPOBAHHMIO, OPTaHM3alUU U TPOBEICHUIO YYCHUYCCKHX
IKCIEPUMEHTOB, YMEHHE HAOIIOIaTh 32 XOI0M IPOIIECCca, CAMOCTOSITEIbHO IPOTHO3UPOBATH €T0
pe3yibTatr, (opMyIHpoBaTh O0OOIIEHHS W BBIBOABI MO pe3yiabTaTaM HpPOBEIEHHOTO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

PatGora ¢ undopmaunmeii:

yYMEHHUE BBIOUPATh, aHATH3UPOBATh U HHTEPIPETUPOBATh HHOOPMAIIHIO Pa3IHYHBIX BUIOB
U GOpM MPEACTABICHHS, OTYIAEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAst TUTEpaTypa
XUMHYECKOTO COAEp)KaHHUs, CIpaBOYHbIE MocoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OILICHUBATh MPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHUE IPUMEHSTh Pa3IMuHbIe METObI U 3aIIPOCHI MPH TIOUCKE U 0TOOpE MH(POpMAIIUU U
COOTBETCTBYIOLIMX JaHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHUS y4eOHBIX M MO3HABATEIBHBIX 3a7a4
OTIpEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH HCIIOJIB30BaHUS HH(POPMAITMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYIbTYPO aKTUBHOT'O MCIIOJIB30BAHHS PA3TUUHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIBHYIO (OpMY MpeICTaBICHUS
UHPOPMALMK W WUTIOCTPUPOBATH pEIIAeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHUE HCIOJb30BaTh W aHAIU3UPOBATh B MpoIllecce y4EOHOW M HCCIIEeI0BATEIbCKOU
NESITeIbHOCTH UH(POPMAIIMIO O BIMSHUY MPOMBIIUICHHOCTH, CEIBCKOT0 X03HUCTBA M TPAHCIIOPTA
Ha COCTOSTHHE OKPY’KaIOLIeH TPUPOJHON CPEJIbI.

KoMMyHUKaTHBHbIE YHHBepPcaIbHbIe Y4eOHbIe el cTBHA:

YMEHUsl 3aJaBaTh BONPOCHl (B Xoie nauasora W (WIM) JUCKYCCHU) TIO CYHIECTBY
oOcyxmaeMoll TeMmbl, (HOPMYJIHUPOBATH CBOM TPEJIOKEHHS OTHOCUTEIBHO BBITIOJHECHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS TIPEACTABIISTh MOJTyYCHHBIE Pe3yIbTaThl TO3HABATEIBHON EATETHHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeNlaTh MPEe3CHTALUI0 pe3yJbTaToB BBINOJHEHUS XHMUYECKOTO
JKCIepUMeHTa (Ja0opaTOPHOTO OMbITa, J1a0OpPaTOpHOW pPabOTHI MO MCCIETOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHUSI Y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH IMO3HABATEIHHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU NPH PELICHUH BO3HMKAIOIMX MpoOjeM Ha OCHOBE yuéTa
OOIIMX HWHTEPECOB U COTJacoBaHMs MO3MLUN (0OCYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPIMHAIMS COBMECTHBIX JEHCTBHIA, ONPECIICHHE KPUTEPUEB TI0 OI[CHKE KayecTBa
BBITIOJITHEHHOU PabOThI U IpyTHe).

Pery1siTuBHBIe yHHBepcalbHble y4eOHbIe AeiicTBUA:

YMEHHUE CaMOCTOSITENIbHO OMPEeAETATh eI IeATeIbHOCTH, MJIaHUPOBATh, OCYIIECTBIISATD,
KOHTPOJIMPOBATh M TIPM HEOOXOJAWMOCTH KOPPEKTHUPOBATH CBOIO JIECATEILHOCTH, BHIOMpPATH
HaubOosnee HS(P¢eKTUBHbIE CHOCOOBI peleHus Y4eOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATH MM KOPPEKTHUPOBATh NPEIOKEHHBIN alropuT™M ACUCTBUM mpu
BBIMOJIHEHUH 33J1aHUN ¢ y4€TOM TMOJNy4YeHHMs] HOBBIX 3HAHUH 00 M3y4aeMbBIX OOBEKTax —
BEIIECTBAX W PEAKIUIX, OIICHUBATh COOTBETCTBHE TIOJYYCHHOTO pPe3ysIbTara 3asBICHHOW IENH,
YMEHHUE HCIOJIb30BaTh U aHATM3UPOBATh KOHTEKCTHI, IpeylaraeéMble B YCJIOBHUHU 3aaHUH.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pE3yJIbTAaTOB IO OCBOEHHUIO 0053aTENILHOTO COJIEPIKAHMS,
YCTAHOBIICHHOTO JaHHOW (enepambHOW pabodell MporpamMMol, BBIIENSAIOT: OCBOCHHBIC



0o0ydJaronuMucs Hay4YHbIe 3HAHUS, YMEHHS M CIOCOOBI JCHCTBUM, crneruduvecKkue s
HpeI[MeTHOﬁ O6HaCTI/I ((XI/IMI/IH», BUIbI JCATCIBHOCTU IO IMOJYUYCHHUIO HOBOI'O 3HAHUA, Cro
UHTEPIpETaLNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YUCOHBIX U HOBBIX CUTYaIUSX.

K xonmy oOyueHus B 8 Kiiacce mpeIMeTHBIC pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMCHUN:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATHMN: aTOM, MOJIEKYJd, XUMHUYECKUAN
DJIEMEHT, IPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAs M MOJIEKYJISIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpPHAs Macca, MaccoBas MO XUMHYECKOTO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM O00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHLIATEIEHOCTh, CTENICHh OKUCIICHUS, XUMUYECKas peakiys, Kiaccuukanus
peaxkiuii: peakluu COEIMHEHUs, PEaKLIUU Pa3I0KEHUs, PEAKIIUN 3aMELCHUS, PEaKIU
0o0MeHa, 9K30- ¥ SHJIOTEPMUYECKHE PEaKIMH, TeIUIOBON 3 (EeKT peakuuu, sApo aToMa,
JJIEKTPOHHBIN CIIOW aToMma, aTOMHas OpOMTal b, paguyCc aroma, XMMHUYecKas CBS3b,
NOJIIpHAsl U HEMOJIApHAsl KOBAJIEHTHAsl CBS3b, MOHHASI CBSI3b, MOH, KATHOH, AHUOH,
pacTBOp, MaccoBast JOJIs BEIECTBA (IIPOLIEHTHAsI KOHIIEHTPALKsl) B pacTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHI U NPUMEHSATH 3TH
MOHSITHS IIPU ONTMCAHUM BELLECTB U UX IPEBPAIICHUN;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJIMKY JUISI COCTaBJI€HHUS (OpMyNn BEIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

OINpEAEATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEAMHEHMSX, CTENEHb
OKHCIICHHSI DJIEMEHTOB B OWHApHBIX COCAMHEHUSX, NPHUHAJICKHOCTh BEIIECTB K
OINpesieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOH CBS3U
(KOBaJIeHTHAasl U MOHHAs) B HEOPTaHUUECKUX COCTUHEHUSX;

packpbiBaTh cMmbIca llepuonnueckoro 3akona J[. M. MenneneeBa: 1eMOHCTpUPOBAThH
MOHMMAaHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHUYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepumonuyeckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIECTB,
IIOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTapo;
ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyro ¢opmy Ilepuoanueckoil cucTeMbl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATUS «IJIaBHas noarpynmna (A-rpynma)» u
«mmobounas noarpynna (b-rpymma)», Manble W OonbluMe NEpPHOABI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOpble UMeroTcsl B Tabnuue «llepuoanueckas cucreMa XMMHUECKHUX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKHX DJEMEHTOB (COCTaB M 3apsa  sapa, oOllee YHCIO 3JIEKTPOHOB U
pacripeielIeHUe UX 10 3JIEKTPOHHBIM CJI05IM);

KJIacCU(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHWYECKHE BEIIEeCTBA, XUMHUUECKUE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIMH BEIIECTB, MO TEIJIOBOMY
apdexry);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3IUUHBIX
KJIaCCOB,  TOJTBEp)KJash  ONWCAaHUE IPUMEpPAaMH  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;

MIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX Kau€CTBEHHOTO COCTaBa,
BO3MO>XHOCTH IPOTEKaHUsI XUMUYECKHUX IIPEBPALLICHUN B Pa3IMYHBIX YCIOBUIX;
BBIUHCIISTH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEILIECTB, MacCOBYIO
JIOJIF0 XMMUYECKOT'0 AJIEMEHTa 10 (hopMyJsie COeTMHEHNUs, MaCCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLnuu;



MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITENIbHOCTH — aHAJIU3 U CUHTE3,
cpaBHEHHE, 0000IICHNE, CUCTEMAaTH3AINIO, KIACCU(DUKAIINIO, BBISBICHHE MPUYUHHO-
-CJICICTBEHHBIX CBSI3€M — JUJI1 M3Y4YEHUS CBOMCTB BELIECTB U XMMUYECKUX PEAKLUM,
€CTECTBCHHO-HAyYHBIE  METOJbI  TO3HaHWS  —  HAONMIOJAeHWe,  HM3MEpEHHE,
MOJICIIMPOBAHUE, IKCIIEPUMEHT (pEaJIbHbIN U MBICIICHHBIN );

CIeIOBaTh MpaBWJIaM TIOJB30BAHUS XUMHYECKOW TMMOCYyI0M U  JabOpaTOpHBIM
o0opyIoBaHHWEM, a TAaKXe IMpaBHJIaM OOpaIleHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMHU T10 BBITIOJHEHUIO JIAOOPATOPHBIX XMMHYECKUX OIBITOB IO MOJIYYCHHIO
U COOMpaHUIO0 Ta3000pa3HBIX BEHIECTB (BOAOPOJA M KHCIOPOJA), MPUTOTOBICHHUIO
PacTBOPOB € ONPEACIEHHON MacCOBOM J0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
Y MPOBOJIUTh XMMHUYECKUE IKCIIEPUMEHTHI IO PaCIO3HABAHHUIO PACTBOPOB IIEIOUYEH U
KHCJIOT C TIOMOIIBI0 HHIMKATOPOB (JIakMyc, (heHoadTaIeuH, METHIOPAHXK U JIPYTHUE).

K xonmy oOyuenust B 9 kJjacce mpeIMETHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y 00OYUAIOIIMXCS YMEHU:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUUYECKHX TMOHSITHI: XUMHUUYECKHH 3JEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELLECTBO, CI0XKHOE BELIECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPULATENIBHOCTh, CTENEHb OKHCIICHUS, XMUMHYECKash peaklus, XUMUYEeCcKas
CBsI3b, TEIIOBOM 3P dEeKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, INEKTPOIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIMTUYECKAs JUCCOLMAIMS, pEaKIuh HOHHOIO OOMEHa,
KaTajau3aTop, XHUMHUYECKOE paBHOBECHE, OOpaTHMBIC W HEOOpaTUMBbIC pEaKIIUU,
OKHCIIUTENbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIMU,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(pOTEepPHOCTh, XUMHUYECKas CBA3b
(koBajieHTHasi, HMOHHAs, METAJUIMYECKas), KPUCTAUIMYECKass pemeTka, KOppo3us
METaJUIOB, CIUIABBI, CKOPOCTh XHUMHUYECKON peakiuH, MPeAesIbHO JOMyCTUMAas
koHneHTpauus [1JIK BemnecTna;

WJUTIOCTPUPOBATh B3aWMOCBSI3h OCHOBHBIX XMMHUYECKHX TMOHATUW W TPUMEHSTH 3TH
MOHSTHUS MTPU ONMCAHUU BEIIECTB U UX MPEBPAIICHUI;

WCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY [UISI COCTaBJICHHS (OPMYJ BEIIECTB H
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpENEeNsATh BAJICHTHOCTh U CTENEHb OKUCICHUS XUMHUYECKHX JJEMEHTOB B
COCIMHEHUSX PA3IMYHOIO COCTaBa, MPUHAJIEKHOCTh BEHIECTB K ONPEACIEHHOMY
KJIACCY COCNMHEHHWH 1o (opMyriam, BUJ XUMHUYECKON CBsI3U (KOBAJICHTHAs, MOHHAs,
METaJUIMuecKasi) B HEOPTaHMYECKUX COCIWHEHUSX, 3aps] HOHAa [0 XHUMHUYECKOU
dbopmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaX HEOPTaHWYECKUX COCTUHEHHH, TUI
KPUCTAJUIMYECKOM pEeIETKA KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMbich [leproanueckoro 3akona JI. M. MenneneeBa u 1eMOHCTPUPOBAThH
€ro MOHMMAaHHE: OMUCHIBATh M XapaKTepu3oBaTh TabnuuHyo dopmy llepuoanueckoit
CHUCTEMBbl XMUMHUYECKHX OJJIEMEHTOB: pa3juvaTh MOHATHS «TJlaBHas moxarpymnma (A-
rpymmna)» u «mobounas noxarpymma (b-rpymma)», Mameie u  OOJBIIHE TIEPUOJBI,
COOTHOCUTh O0O3HAUEHHS, KOTOpPbIE HMEIOTCS B MEPHOJUYECKOW Tabmuie, ¢
YHCIOBBIMU XapaKTEPUCTHUKAMU CTPOSHUS aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB U
3apsj sapa, o01Iee YUCIIo AIEKTPOHOB U paclpeielieHUe UX IO AJIEKTPOHHBIM CIO0SM),
OOBSCHATH OOIIME 3aKOHOMEPHOCTH B W3MEHEHHH CBOMCTB DJJEMEHTOB M HX
COEIMHEHUH B MpeJesiax MajblX MEPUOJOB U TIABHBIX MOJArPYII C YYETOM CTPOCHUS
UX aTOMOB;



KJIaccu(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA, XUMHUUECKUE
peakiuu (IO YHCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENCHEN OKMCIICHHUS] XUMUYECKHIX 3JIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIME M CHeHU(PUUYECKHEe XUMHUYECKHEe CBONCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/1asl ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX pEaKLUi;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUECKONW JUCCOUMUALIMU KUCIIOT, HIEJIOYEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMEeHa, ypaBHEHHS PEaKLUH,
MOATBEPKJAIOIINX CYIIECTBOBAHME T'€HETUYECKOM CBS3M MEXJY BElIeCTBaMU
Pa3IMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN IOCPEICTBOM
COCTaBJICHUS JEKTPOHHOTO OaJlaHCa ITHX PEaKLuii;

IIPOTHO3UPOBATh CBOKCTBA BEIIECTB B 3aBUCHUMOCTH OT HUX CTPOEHHUS, BO3MOKHOCTHU
IPOTEKaHUsI XMMUUYECKUX MPEBPAILEHUI B pa3IMYHbIX YCIOBUSX;

BBIYHCIIATh OTHOCUTENbHYIO MOJEKYJISIPHYIO U MOJISIPHYIO MAacChl BELIECTB, MaCCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEMHEHMSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, NPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON pEaKIty;

coONoaTh MpaBWa IIOJIb30BAHUSI XUMHYECKOW TIOCYJOH U J1TaOOpaTOpPHBIM
o0opy/soBaHuEM, a TakKe MpaBuia OOpalleHUsi C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIUSMHU TIO BBIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOJTYYCHHUIO
¥ COOMPAHHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTIICKUCIIOTO Ta3a);

MIPOBOJIUTh PEAKLMUH, MOATBEPKAAIOIINE KAUeCTBEHHBIM COCTaB pPa3JIMYHBIX BELIECTB:
pacrmo3HaBaTh OMNBITHBIM ITYTEM XJIOPUA-, OpOMHI-, HOAMA-, KapOoHat-, ¢ocdar-,
CHIIMKAT-, Cynab(aT-, THIPOKCHA-UOHBI, KATHOHBI aMMOHHMS W HWOHBI HM3yYCHHBIX
METaJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPIraHUUECKUX BEIIECTB;
IPUMEHSTh OCHOBHBIE ONEpAlMU MBICIUTEIBLHON NEATENbHOCTH — aHaJlu3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEeHHE, CHUCTEeMAaTU3alUI0, BBIABICHUE MPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Y4YEHMs] CBOWMCTB BEIECTB M XMMHMUYECKHUX PEAKIMH, €CTECTBEHHO-
HayyHble METOJbl [O3HAHUS — HaONIOJEHUEe, W3MEPEHHEe, MOJEIMPOBAHUE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
KoanuyecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U JuaekTpoHHbIe (UU(pOBbHIE)
n/n TeM NPOrpaMMbl Bcero Konrpoakunie Hpakruyeckue o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
Pa3nean 1. [lepBoHayaibHble XUMUYeCKHE OHATHS
Xumus — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 2 bubmuorexa [JOK
NPaKTHYECKOMN IeATEIbHOCTH https://m.edsoo.ru/7f41837c
YyeIoBeKa
12 BemecTBa 1 xuMu4deckue 15 1 bu6mmoreka [IOK
peaKiuu https://m.edsoo.ru/7f41837c
Htoro no paznemny 20
Pa3nen 2. BaxkHeiiume npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Bosayx. Kucnopoa. [Tonsarue 6 1 bu6mmoreka [JOK
00 okcuIax https://m.edsoo.ru/7f41837c
99 Bonopoa.llonstue o kucnorax 3 1 1 bu6mmoreka [JOK
U COJIAX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnuorexa [JOK
OCHOBAHHSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJ1aCcChl 11 1 1 bubmuoreka [JOK

HEOPraHUYECKUX COCIMHEHUN

Hroro 1o pasneny 30

https://m.edso0.ru/7f41837¢c

Pa3nen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHne aToMoOB.

Xumunueckasi cBsizb. OKHCJIUTENbHO-BOCCTAHOBHUTEIbHBIE pPe€aKIuu



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

Ilepronnueckuii 3aKOH U
Ilepuonnueckas cucrema

bu6mmoreka [JOK
31 XHMHHECKHX dieMenToB [, 1. ! https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue
aTomMa
XuMHUecKasi CBSI3b.
3.2 OKHUCIIUTENIBHO- 8 bubmorexa LIOK
https://m.edso00.ru/7f41837c
BOCCTAHOBUTCIIbHBIC PECAKIITNN
bubmuoreka [JOK
Hroro o pasnery 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpemst 3 bubmmorexa LIOK
https://m.edso00.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 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 DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Konrpoabnsie IIpakruueckue (wipp )
NMPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoTshI
pecypchl
Pa3zgea 1. BemmecTBO M XUMHYeCKHEe peaKkul
[ToBTrOpenue u yriyOiaeHue 3HaHUHA Bu6muotexa [JOK
1.1 5 1
OCHOBHBIX Pa3JIesioB Kypca 8§ kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnorexa [JOK
' peaxiui https://m.edsoo.ru/7f41a636
13 DIEKTPOIUTHIECKAS JUCCOIHAITHSI. 3 1 1 bubmmoreka [JOK
' XUMHYECKUE PEAKI[K B PACTBOPax https://m.edsoo.ru/7f41a636
Htoro no paznemny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
51 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubmuorteka [IOK
' snemeHToB VIIA-rpymnmsl. ["amoreHst https://m.edsoo.ru/7f41a636
o | e e :
' DTIENICHTO PYHIbL L-epa it e https://m.edsoo.ru/7f41a636
COEZIMHEHUs
s | e | . oo
: JIEMEHTOB V A-TPYIIITHL. T, 1 UX
byl P https://m.edsoo.ru/7f41a636
COEIIMHEHUS
: JIEMCHTOB -TpYIIIEL. YT "
. pyn poA https://m.edsoo.ru/7f41a636
KPEMHUH B WX COSAMHCHUS
Hroro no pazneny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

3.1 OO01ue CBOMCTBA METAJLIIO 4 bubnrorexa LIOK
. He CBOWCTBA MET B
m . https://m.edsoo.ru/7f41a636
. bubnmoreka [IOK
3.2 Baxkueiiue Metasuibl 1 UX COSIUHEHUSI 16 https.//m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pasznen 4. Xumus U OKpysKamomas cpeaa
4.1 BemecTBa 1 MaTepuaisl B JKU3HU 4EJIOBEKA 3 bubmorexa HOK
' m P https://m.edsoo.ru/7f41a636
Hroro no pasneny 3
PesepBHOE BpeMst 3 bubmorexa HOK
P p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68



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




ITHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
N Kosun4yecTBo 4acoB Jara JIeKTPOHHBbIE U(PPOBHIE
, Tema ypoxa Konrposbusie IIpakrunyeckue oOpa3oBaTe/IbHbIE
n/n Bcero U3YYeHUs
padoThbI padoTbI pecypcbl
7§ bXX.
1 HHgmlx]g: TEAO;;ZOPOHL XUMHUH B 1 bubmorexa LIOK
pea ' https://m.edsoo.ru/ff0d210c
JKW3HU yenoBeka. Tena u BemecTsa
5 IlonsaTne o MeTomax Imo3HaHUs B 1 bu6mmoreka [IOK
XUMHUH https://m.edsoo.ru/ff0d227e
Ilpakmuueckas paboma Ne |
3 «IIpaBuia paboThl B 1abopaTopuu u 1 1 bubnnoreka [JOK
pHEMBI 0OpaIICHHS C https://m.edsoo.ru/ff0d23dc
1a60paTOPHBIM 000PYIOBAHUEM
Yucrelie BemecTBa 1 cMecu. CiocoObl bu6mmoreka [IOK
4 . 1
pasjiesieHus cMecei https://m.edsoo.ru/ff0d26ca
, | B . | 1
JIEHHEe cMecel (Ha IpuM
8 . PHNEP https://m.edsoo0.ru/ff0d28c8
OYHUCTKY TTOBAPEHHOU COJIN )»
6 ATOMBI U MOJICKYJIbI 1 bubmorexa LIOK
4 https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKHUE DIIEMEHTHI. 3HAKH 1 bu6mmoreka [IOK
(CUMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTeie U CIIOXKHBIE BEIIECTBA 1 bubmmorexa LIOK
P B https://m.edsoo.ru/ff0d2a6c
bu6mmoreka [JOK
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1

https://m.edsoo.ru/ff0d2d50



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

3aKOH MOCTOSIHCTBA COCTaBa
BellecTB. XuMuyeckas popmyia.

bu6mmoreka [IOK

10 BajieHTHOCTh aTOMOB XMMHUYECKHUX https://m.edsoo.ru/ff0d2eae
AJIEMEHTOB
OTtHocCuTENbHAs aTOMHAs Macca.
11 OTtHocuTeNnbHAS. MOJIEKYJISIPHAS bubmorexa LIOK
https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBasi 107151 XMMHAYECKOTO bubmuorexa [JOK
JJIEMEHTA B COCAMHECHUH https://m.edsoo.ru/ff0d350c
13 KomnnuectBo Bemectsa. Moib. bu6mmoreka [IOK
ModsipHast Mmacca https://m.edsoo.ru/ff0d5230
Ou3nYecKue U XUMUYCCKHUE SIBIICHUS.
Xumunueckas peakius. [[pusHaku u bubnnoreka [JOK
14
YCJIOBHSI TPOTEKAHUS XMMUYECKUX https://m.edsoo.ru/ff0d37fa
peakuuii
bu6mmoreka [IOK
15 Ronmponsnas pagoma Nel https://m.edsoo.ru/ff0d3al6
16 O06001IeHre U CUCTEMATU3 A bubmuorexa [JOK
3HAHHU. https://m.edsoo.ru/ff0d3b88
17 3aKOH COXpaHEHHS MaCChI BEIIECTB.
XUMHUYECKHE YpaBHEHUS
BerancneHuss Komm4ecTBa, Macchl
18 BEIIECTBA 110 YPABHEHUSIM Brbmiorexa LIOK
. https://m.edso0.ru/ff0d5708
XUMHYECKHUX PEaKIIHiA
Knaccudukanus XaMHIECKAX
19 peaKumgl) (Co:JII/IHeHI/ISI pasyoKeHus Bubmiorexa LIOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, OOMeHa)
20 M. B. JIoMOHOCOB — y4€HBIii- bubnuorexa [IOK



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

sHIMKIoneauct. O0o0IEeHue 1
CHCTEMATHU3ALINS 3HAHUI

https://m.edsoo.ru/ff0d40c4

Boznyx — cmechk razos. Cocras

bubmuorexa [JOK

2 po3ztyxa. Kieiopox —— onement i https://m.edsoo.ru/ff0d448e
npoctoe BemectBo. O30H
du3nYeCKre U XMMUYECKUE CBOMCTBA
22 KHCJIOpoJia (peaKIuy OKUCICHUS bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoOsl MosTydeHus KUCIopoia B
23 nabopaTopuu ?HPOMLIHIHGHZOHCTI/I. bubmorexa LIOK
https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoa
TemnoBoit 3¢ ekt xumuaeckoit
24 peakuu, MOHSITHE O bu6mmoreka [JOK
TEPMOXMMHUYECKOM YPaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
U DHIOTEPMUYECKUX PEAKIIUIX
TormmmBo (HedTh, Yroib U METaH).
25 3anH3H€I-§I/Ie(11;03)I}},/rX3 CIIOCOOBI iro bubmmoreia LIOK
’ https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALCHUS
Ilpakmuueckas paboma Ne 3 110 Teme
26 <<1{I70J1yquHe " §)6HpaHHe bubmmoreia LIOK
. https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJIa, U3YUEHUE €TO CBOWCTB)»
97 Bonopon — sneMeHT u npocroe bubnuoreka [IOK
BeniecTBo. Haxoxenue B mpupojie https://m.edsoo.ru/ff0d4dd0
28 DOu3nvecKkrue U XUMHUUYECKHE CBOMCTBA bubmuoreka [JOK
Bogopona. [I[pumeHenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [TonsiTHE O KMCTOTAX U COJIAX bubmmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOblI 1mosryyeHHs BOI0poia B bubnuorexa [IOK



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2

nabopaTtopuu

https://m.edsoo.ru/ff0d4dd0

Ilpakmuueckas paboma Ne 4 110 Teme

31 «[lomy4yenne u cobupanue BoAOpPoOIa Bu6mnorexa LIOK
. ’ https://m.edsoo.ru/ff0d4f42
W3y4YEHUE €ro CBOMCTBY
32 Konmponvnas paboma No2 o teme
«Kucnopoa. Bonopoa.
Hucmpyrmaore no bK.
33 Monﬂ];)limﬁ 00bEM razoB. 3aKOH Bu6mnorexa LIOK
https://m.edsoo.ru/ff0d542e
ABorajzipo
Brruuncienns o0néMa, KOJIMYECTBA
34 BEILIECTBA ra3a M0 €ro U3BECTHOMY Bubnuorexa LIOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEUIECTBA MK 00BEMY
Brruucnenus 00bEMOB ra3oB 10
35 YPaBHCHHIO pPEaKIIMU Ha OCHOBE Bubmiorexa LIOK
; . https://m.edso0.ru/ff0d5708
3aKOHA O0BEMHBIX OTHOIIICHHH ra30B
36 dusznyeckre U XUMHUUECKHE CBOMCTBA bu6nmoreka [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
37 CocraB ocHoBanuii. [Tonsitue 00 bubnuoteka [JOK
WHJIUKATOpaXx https://m.edso0.ru/ff0d59e2
Bopa xak pactBoputens.
38 HacsImieHHble ¥ HEHACHIIIICHHBIE bu6mmoreka [IOK
pacTBOpbl. MaccoBast 10J1s1 BEIIEeCTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpe
IIpakmuyeckas paboma Ne 5 o Teme
39 «IIpuroroBiieHre pacCTBOPOB C bubnuorexa [JOK
OIpeIeIEHHON MacCOBOM JIOJCH https://m.edsoo.ru/ff0d5eba
PAacTBOPEHHOTO BEILIECTBAY
40 Oxcupsl: cocTaB, KiaccupUKaIus, bu6mmoreka [JOK



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
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HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
I1 €Hue €CKHe i
’ https://m.edsoo.ru/ff0d664e
aM(pOTEePHBIX OKCHJIOB
OcHoBaHuUs: cOCTaB, KJIacCH(pUKAIIHS, bu6mmoreka [IOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TosnydyeHne u XUMHUYECKUE CBOWCTBA bubmmoreka [IOK
OCHOBaHUIA https://m.edsoo.ru/ff0d67ca
Kucnorsr: cocras, kinaccudukanms, bu6mmoreka [IOK
44
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnue u XuMHUYECKUE CBOMCTBA bubnuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
C : s
15 cootu momaenn e BuGinorera LIOK
y i ’ https://m.edsoo.ru/00ad9474
CBOICTBa
Ilpaxmuueckas paboma Ne 6.
47 Pemrenne skcnepuMeHTANBHBIX 3a7a4 bubnnoreka [JOK
o TeMe «OCHOBHBIE KJTACCHI https://m.edsoo.ru/00ad9b7c
HEOPraHWYECKUX COCAUHEHUI
r
PR —— BuGiorera LIOK
B p https://m.edso0.ru/00ad9a50
COEIMHEHU N
. '['{(())Hmpo.?ZbHa}l paboma Ne3 1o Teme Bu6morexa LIOK
CHOBHBIE KJIaCChl HEOPTaHUYECKHUX
o P https://m.edsoo.ru/00ad9cb2
COETMHEHU I
50 O060061IeHre U cucTeMaTH3amus bubnmoreka [JOK
3HaHUH https://m.edsoo.ru/00ad9ela
o1 [lepBbie NOMBITKY KJIaCCUPUKATUN bubnnorexka [JOK
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XUMHYECKHUX 3JIeMEHTOB. [IoHsaTHE O
rpymmnax CXOJHbIX 3JIEMCHTOB

https://m.edso0.ru/00ad9ffa

52 Ilepuoanueckuii 3axkon u [ICXO 1. bubmuorexa [IOK
. Menneneesa https://m.edsoo.ru/00ada52c
53 [Tepuoapl, TpynIbl, MOATPYIIITHI bubmmorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atromoB. COCTaB aTOMHBIX bubnmoreka [JOK
saep. M3orombt https://m.edsoo.ru/00ada342
CtpoeHue 371eKTPOHHBIX 06OJIO‘-I€KU Butorexa LOK
95 aToMoB 3J5ieMeHTOB [leproauueckoit
https://m.edsoo.ru/00adaébc
cucremsl /. 1. Menneneena
XapakTeprucTuKa XMMHUYECKOTO
56 AJIEMEHTA TI0 €ro MOJO0KEHUIO B bubnnoreka [JOK
[Mepuoanueckoii cucreme 1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoauyeckoro 3akoHa
57 JUIS Pa3BUTHS HAYKH U MTPAKTUKU. bubnmnoreka [JOK
J1. 1. MenneneeB — y4€HBbIi, https://m.edsoo.ru/00ada96e
MeJaror U TpakIaHuH
58 DNEeKTPOOTPULIATEILHOCTh ATOMOB bubnmnoreka [JOK
XUMHUYECKHX 3JICMCHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 Horias Ximiriieckas Ceash https://m.edsoo.ru/00adac34
60 KoBaneHnTHas nosnsipHast XUMAYECKas bubnuorexa [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentHas HenossspHast bubmuorexa [IOK
XUMHYECKas CBSA3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIICHHS. bubnmuorexa [JOK
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https://m.edsoo.ru/00adae28

63 OKHCIUTETbHO-BOCCTAaHOBUTEILHBIC 1 bu6mmoreka [IOK
peakiuu https://m.edsoo.ru/00adb076
bu6mmoreka [IOK
64 OKHCIUTEIN U BOCCTAHOBUTEIN 1 https://m.eds0o.ru/00adb076
65 CocraBneHue OKUCIUTEIBHO- 1 bubnmoreka [JOK
BOCCTaHOBHTEIIbHBIX PEAKIIHIA. https://m.edso0.ru/00adb486
TpOEHHE aToMa. XUMHAYECKas
p https://m.edsoo.ru/00adb33c
CBSI3b)»
67 O000I11IeHNE U CUCTEMATU3AIUS 1 bu6mmoreka [IOK
3HaHUU https://m.edso0.ru/00ad9ch2
bu6mmoreka [IOK
68 n i ) 1
TOTOBEM YPOK https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Jlara
Ne i/ Tema YpoKa KOHTpOJILHLIe HpaKanecKHe 05pa3OBaTeJIbHLIe
Bcero U3YYeHUs
padoThbI padoTbI pecypcbl
HUnempyxkmaoic no bIK.
Ilepuoauueckuii 3aKoH.
1 Hegnoinqecmﬁ cucrema 1 bubmiorexa LIOK
https://m.edsoo.ru/00adb59e
XUMHUYECKUX dieMeHToR /1. 1.
MeneneeBa
AKOHOMEPHOCTH B U3MEHECHHH
2 3B0fICTB XEIMI/IIIGCKI/IX 3JIEMEHTOB 1 bubmorexa LIOK
N https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB
3 Knaccudukanus u HoMeHKIaTypa 1 bu6mmoreka [IOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buinl XMUMHY€ECKOU CBSA3U U THIIEI 1 bu6mmoreka [IOK
KPHCTAJUTMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
O06o001meHre U CHCTEMaTH3aIIHS
5 3HaHu# 1o TeMe «lloBTOpeHue n 1 1
yri1yOJieHre 3HaHUW OCHOBHBIX
paszienoB Kypca 8 Kiaccay
6 Knaccudukanus XuMuaeckux 1 bu6nmoreka [JOK
PeaKIuii 0 Pa3IUYHBIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
IloHsTHE O CKOPOCTH XUMHUYECKOMH
7 peaKkiuu. HOHSIpTI/Ie 0 TOMOT€HHBIX 1 1 bubmorexa HOK
https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEaKIIMIX
8 [ToHsiTHE O XUMUYECKOM 1 bu6mmoreka [IOK

PaBHOBCCHUMU. (DaKTOpI)I, BJIMAOIINUC

https://m.edsoo.ru/00adc28c
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Ha CKOPOCTb XUMHYECKOM pCaknuun
" IIOJIOKCHUE XUMHNYECCKOI'O

paBHOBECHs
9 OxucIuTeNnHHO- bubnmoreka [JOK
BOCCTaHOBHTEIILHBIC PEAKIINU https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTHYECKOIN
10 ILI/IC(IJ)OHI/IaHI/II/I.pCI/IJ'II)HLIC U cia0ble bubmmorexa LIOK
https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI
11 Honnble ypaBHEHUS peakiuii bubmmorexa LIOK
https://m.edsoo.ru/00add448
XHMUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBaHHH B CBETE MPEACTABICHHI bubnuorexa [JOK
00 3JEKTPOIUTHYECKOM https://m.edsoo.ru/00add5d8
JTUCCOITHAITUT
XUMHUYECKUE CBOMCTBA COJIEN B
13 CBETE MpeICTaBICHUN 00 bubmmoreia LIOK
. https://m.edsoo.ru/00add8b2
ANEKTPOIUTUICCKON TUCCOITUAITIT
14 [TonsiTne o runponuse conen bubmorexa LIOK
https://m.edsoo.ru/00add9d4
Ipaxmuueckas paboma Ne 1.
15 «Pelenne skciepuMeHTaIbHBIX
3a1au»
Konmponvnas paboma Ne I mo
16 TeMe «DIJIEKTPOIUTHYECKAs bubmuorexa [IOK
nuccoruanus. XUMHUYECKHE https://m.edsoo.ru/00addd12
pEaxiuu B pacTBOPAX»
17 OO6m1ast XxapaKTepUCTHKA TaJOTeHOB. bubmmorexa LIOK

https://m.edsoo.ru/00addbfa
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XUMHUYECKHE CBOMCTBA HA PUMEPE

bubmuoreka [JOK

18
XJropa https://m.edsoo.ru/00addfe2
Xn .C )
19 xumscori enofiorsa, noayuee borer LIOK
> TOIYH ’ https://m.edsoo.ru/00ade104
IIPUMEHEHUE
11 boma Ne 2
20 rove dlonyucrne conolt biorera LLOK
i . https://m.edsoo.ru/00ade348
KHCJIOTBI, U3Y4YCHUC CC CBOUCTB»
B
2 usmseorn pesii,ccn o bimorera LIOK
peartn, A https://m.edsoo.ru/00ade488
H3 pCarcHToOB [1aH B H30BITKE
99 OO01mmas xapakTeprcTHKa SJICMCHTOB bubnuorexa [JOK
VIA-rpymisr https://m.edsoo.ru/00ade64a
AnnotponHsie MOAU(UKALIIN CEPHI.
Haxoxnenue cepbl u eé bubnnorexa [HOK
23 .
COCIMHEHUI B IPUPO/IC. https://m.edsoo.ru/00ade64a
XHWMHYECKHE CBOMCTBA CEPBI
C , )
2% uosccsie n xmmcre b orera LIOK
5 https://m.edso0.ru/00ade802
CBOHCTBaA
O .C
25 uonicoe nxmceie b morera LIOK
. https://m.edsoo.ru/00adea28
CBOHCTBA, IPUMCHCHUC
XUMHUYECKHE pCaKkIuuy, JCKaAIue B
0
OCHOBC HpOMBII.HJ'I?HHOl"O CII0Cco0a BuGimorexa HOK
26 IIOJIy4YEHUS CEPHOM KUCIIOTHI.

XUMHUYECKOe 3arps3HEHNe
OKpY’Kalolllel Cpe/ibl COeAMHEHUSIMU

https://m.edsoo.ru/00adec8a
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cepsl

Brruncienue MmaccoBoU I0JIU

bu6mmoreka [IOK

21 BBIXOJIa IPOJIyKTa PEaKIIUU https://m.edsoo.ru/00adec8a
OO01mas XxapakTeprcTHKa 3JICMEHTOB
VA-rpynmsl. A30T,

28 pacrpocTpaHeHHe B MPUPOJIC bubmmorexa LIOK

’ https://m.edsoo.ru/00adeea6
(bu3HYECKre U XUMUYCCKHE
CBOICTBA
AMMHUak, ero Gu3HYECKUe U
29 XMMHUYECKHE CBOICTBA, MOJIy4eHUE Bubmiorexa LIOK
’ https://m.edso00.ru/00adf004
Y IPUMEHEHHE
Ilpaxmuueckas paboma Ne 3 1o
30 Te]fwe «Honyquie aMMHuaKa Bubmiorexa LIOK
. ’ https://m.edso0.ru/00adf180
W3YUYCHHE €r0 CBOHCTBY
bu6mmoreka [IOK

31 Konmponbnas pagoma N 2. https://m.edso00.ru/00adf306

39 O06001IeHNe U CUCTEMATU3 A bubmuorexa [JOK
3HaHU. https://m.edsoo.ru/00adf518
HUnempyxkmaoie no bK.

33 A3OTHas KUCIOTa, €€ hru3ndecKue u bu6nmoreka [JOK
XUMHYECKHE CBOMCTBA. https://m.edsoo.ru/00adf68a
Hcnons30BaHre HUTPATOB U COJICH
aMMOHHS B KaUeCTBE MUHEPATbHBIX

35 ynoOpenuit. XuMuieckoe
3arpsi3HEHUE OKPYKAIOIIEH cpeabl
COCIMHCHHSIMU a30Ta

36 docdop. Oxenp pocdopa (V) u bubnuorexa [IOK
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dbocdopHas kucnora, pusudeckue u
XMMHYECKHE CBONCTBA, MOJYICHUEC

https://m.edso0.ru/00adfc20

Hcnonp3oBanue GocgaToB B
KauCeCTBC MHUHCPAJIbHBIX

bubmuorexa [JOK

37 ynoOpeHuil. 3arpsi3HeHue https://m.edsoo.ru/00adfd9c
MIPUPOIHOM cperbl hocdhaTamu
Yrnepon, pacnpocTpaHeHue B
38 npupoje, Gu3nIecKue u
XMMHYECKHE CBOMCTBA
Oxcuppl yriaepona, ux Gpusndeckue
Y XMMHYECKHE CBOMCTBA.
39 DKOJOTHYECKHE MPOOIEMbI bubmmorexa LIOK
’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHIOM yTJIepo/ia
(V)
40 VYronbHas KUCIOTA U €€ CONu Bubmiorexa LIOK
https://m.edso0.ru/00ae006¢
Ilpakmuueckas paboma Ne 4.
a1 ITonyyenue yriaekucioro rasa. bubnuoreka [IOK
KauecTBeHHas peakiiys Ha https://m.edso0.ru/00ae027e
KapOOHAT-MOH.
[TepBoHaYaIbHBIE TOHATHS 00
42 Opf&HH‘IGCKI/IX BEIIECTBAX KaK O bubmorexa [JOK
https://m.edsoo.ru/00ae054e
COEIMHEHUSX yIiIepo/ia
43 Kpemuuii u ero coenuneHus Bubmiorexa LIOK
https://m.edso0.ru/00ae080a
Ipaxmuueckas paboma Ne 5. Bumorexa LIOK
44 Pemenue skcriepuMeHTaIbHBIX

3a71a4 110 TeMe «Bakuenne

https://m.edsoo.ru/00ae0bf2
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HEMCTAJJIBI U UX COCAUHCHUA»

Konmponvnas paboma Ne 3 no teme

45 «BaxkHeme HeMeTauIbl U UX bubmnorexa LIOK
https://m.edsoo.ru/00ae0el8
COCJIMHECHHU S
OO6m1as XxapakTepucTruKa
XUMHUYECKUX DJIEMEHTOB —
MeTajI0B. MeTajindeckas CBsI3b 1 bu6mmoreka [IOK
46
METaJTIMYeCKast KPUCTAJUINIECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nvecKkre CBOMCTBa
METaJJIOB
XHWMHYECKHE CBOMCTBA METAILIIOB.
47 DNEeKTPOXUMUYECKUN P bubmmorexa LIOK
N https://m.edso0.ru/00ael1156
HaIpsHKEHUHA METaJIOB
O61ue cnocoObl MOTydeHHs
MetauioB. CrutaBel. BeraucineHus
48 M0 YPaBHEHUSIM XUMHUYECKHIX bubmorexa LIOK
. https://m.edso0.ru/00ae1156
peakiuii, eciii OIMH U3 PEareéHTOB
COJICPKUT TPUMECH
49 [TonsTHE O KOPPO3UM METAIIIOB bubmorexa IOK
https://m.edsoo.ru/00ae1278
bu6mmorexa [IOK
50 Ienowtsie MeTanmst https://m.edsoo.ru/00ael14b2
51 Okcuabl ¥ THAPOKCUIBI HATPUS U bubnmnorexa [JOK
KaJus https://m.edsoo.ru/00ael14b2
50 [I{eroyHO3EMENBHBIE METAILIIBI — bubnuorexa [IOK
KaJbLUI U MarHui https://m.edsoo.ru/00ae15e8
53 Baxneiimme coeqmHEHUS KBTS bubnmorexa LIOK

https://m.edsoo0.ru/00ae15e8
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JKéctkocTh BOIBI U CIIOCOOEI €8

bubmuoreka [JOK

>4 yCTpaHEeHUs https://m.edso0o.ru/00ae1886
[IpakTrueckas pabora Ne 6 o Teme
55 ")IrzéCTKOCTL BOf[BI 1 METOMLI €€ bubmorexa HOK
. https://m.edsoo.ru/00aelae8
yCTpaHEHUS
56 ATTOMUHI bu6mmorexa [IOK
https://m.edsoo.ru/00aelc64
57 AMdoTepHbIE CBOMCTBA OKCHIA U bubmuorexa [JOK
THIPOKCHUIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
58 Aeneso. https://m.edsoo.ru/00ae1d86
59 OKcuapl, THAPOKCUABI U COTH bu6mmoreka [IOK
xenesa (1) u sxemesa (1) https://m.edsoo.ru/00ae35e6
Ilpakmuueckas paboma Ne 7.
60 Pemenue skcriepuMeHTaNbHBIX bubnnoreka [JOK
3a1a4 1o teme «BaxHeine https://m.edsoo0.ru/00ae3de8
METaJUTbl U UX COSTUHEHUS
Beruncnenus mo ypaBHEHUSIM
61 XUMHUYECKHUX PEaKIHi, eClIi OJIUH bubnnoreka [JOK
U3 PEarcHTOB JIaH B N30BITKE WIN https://m.edso0.ru/00ae1750
COJIEP>KUT PUMECH.
62 Brruncienust MaccoBOU 10U
BBIXO/Ia MPOJIYKTa PEaKInn
Koumponvnas paboma Ne 4 io Teme
63 «BaxxueHme MeTaIbl ¥ UX
COEIMHEHHS
64 O06o001IeHre U CUCTEMATU3 A

3HaHUH
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65 BemwectBa u marepuassl B 1 bubmuorexa [IOK
IMOBCETHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
XUMHYECKOE 3arps3HEHUE bubmuorexa [IOK

66 . 1
OKpYKaIoIIeH cpeJibl https://m.edsoo.ru/00ae4270

67 Posnb xumum B perieHuu 1 bubmuorexa [JOK
HKOJIOTHYECKUX MTPOOIIEM https://m.edsoo.ru/00ae4270

68 O06o001IeH e U cuCTeMaTH3aIus 1 bubnmoreka [JOK
3HaHuil. ITOroBsbIii ypoK. https://m.edsoo.ru/00ad9cb?2

OBUIEE KOJIMYECTBO YACOB I1O 68

[NPOTPAMME
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YUYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 knacc/ 'abpuensua O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxnnonepHoe obmectBo «M3narensctBo «IIpocBemienne»

» Xumust, 9 kimacce/ I'abpuensa O.C., Octpoymos W.I'., Cnagkos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

tabmuukl: [lepuognyeckas cucrema XxumMudeckux snemenToB /. Y. Menneneena,

Ta6J'II/II_[a PaCTBOPUMOCTH, BJIGKTpOXI/IMI/I‘-IGCKI/Iﬁ PO HAIIPSKCHUA MCTAJIIIOB

METOAUYECKHUE MATEPUAJIBI J1J15s1 YUUTEJISL
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIii-ypOBEHb.-
Peanuzanus-tpedoBannii-OI'OC-0cHOBHOT0-00111er0-00pa30BaHMsl. -

Mertoanueckoe-mocooue-mis-yunrens.pdf

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/
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