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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o XMMHK Ha YPOBHE OCHOBHOTO 00IIETr0 00pa30BaHMs COCTABICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOW 0OO0pa3oBaTeIbHOH MpPOTpamMMbl OCHOBHOTO
obmero oOpaszoBanus, npencraBieHHbIXx B @I'OC OO0, a Takke Ha OCHOBE (enepaabHOI
paboueil mporpaMMbl BOCIIMTAHUSA U C YUYETOM KOHIICTIIMU MPENOoJaBaHus Y4eOHOTO TIpeaMera
«XuMus» B o0pa3oBaTesibHbIX opranuzanusx Poccuiickoit @eneparui.

[Iporpamma mo xXuMuu Ja€T TpPEACTAaBICHHE O IeNsAX, OOImed crparermu OOydeHwus,
BOCIIMTAaHUS W pPa3BUTHS OOYyYalOIUXCS CpPEACTBAMHU Y4EOHOTO IMPEIMETa, YCTaHABIMBAET
00s13aTeNIbHOE TIPEIMETHOE COJIEpKaHHe, TPETyCMaTPUBAET paclpe/ieieHue ero 1o KjaccaM U
CTPYKTYpUpPOBaHHUE TI0 pa3zeiaM M TeMaM IMPOrpaMMEbI TI0 XHMHH, OTIPEIENeT KOJINIeCTBEHHBIE
M KAayeCTBEHHBIC XaPAKTEPUCTUKH COJCPIKAHUS, PEKOMEHIYeMYI0 TIOCIEI0BATEIbHOCTD
M3YUYEHHS] XUMHUH C YIETOM MEXKIPEJIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKU y4eOHOTO
mporiecca, BO3PacTHBIX 0COOEHHOCTEH 00yJaromuXxcsi, ONpeaessieT BO3MOKHOCTH TIpeaMeTa s
peanmu3aiu TpeOOBaHUI K pe3ysbTaTaM OCBOSHHS OCHOBHOW 00pa3oBaTebHOM MporpamMMbl Ha
YpOBHE OCHOBHOTO 001IeT0 00pa30BaHus, a TaAK)Ke TPEOOBaHHH K pe3yibTaTaM 0O0ydeHHsI XUMHH
Ha YypPOBHE IeJeid W3y4eHUs TpeaMeTa W OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIHHOM
NEeSITEeIbHOCTH 00Y4JaroIIerocst o OCBOCHHUIO Y4eOHOTO COJIepKaHusl.

3HaHUe XUMHH CIY)KUT OCHOBOW [T (POPMUPOBAHHS MUPOBO33PEHHS 00YUArOIIErocs, ero
IIPEJCTAaBICHUN O MaTepUAIbHOM €JUHCTBE MHpPA, BXKHYIO POJIb UTPAIOT (POpMUpPyEMble XUMUEH
IPEJCTABICHUS O B3aMMOIPEBPALICHUAX SHEPTUU U 00 3BOJIIOLUM BEIECTB B IPUPOJIE, O MyTAX
pemieHust TI00anbHBIX MpOOJIEM  YCTOMUMBOIO Ppa3BUTUSL 4YEJIOBEYECTBA — CBHIPHEBOH,
SHEPTEeTUYECKOM, MUIIEBON U IKOJIOTHIECKON 0€30MacHOCTH, TPOOJIEM 3IpaBOOXPAHCHHUSI.

N3ydenune xumuu:

CIOCOOCTBYET peaju3allMd BO3MOXHOCTEW Il caMOpa3BUTHS U (OPMUPOBAHUS
KYJIBTYpPBl TMYHOCTH, €€ 0011ei 1 (YyHKIMOHAIBHOM IPaMOTHOCTH;

BHOCHT BKJIaJ B ((JOPMUPOBAHHE MBIIIJIEHUS U TBOPUYECKHX CIIOCOOHOCTEH 00yyaromuxcs,
HaBBIKOB  MX  CAMOCTOSITEIbHOM  y4eOHON  JESTENbHOCTH,  SKCIIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHMM, HEOOXOAMMBIX KakK B IIOBCEJIHEBHONW JKM3HH, TaKk U B
poheccHOHANBbHON 1eATEIbHOCTH;

3HaKOMHUT €O CIeUU(UKON HAaydHOTO MBILIUICHHS, 3aKJIaJbIBACT OCHOBBI 1LIEJIOCTHOTO
B3IJI51/1a HA €IMHCTBO MPUPO/IbI U YEJIOBEKA, ABISETCS OTBETCTBEHHBIM 3TAalloM B ((OPMUPOBAHUU
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH 00y4aroIuxcs;

crocoOCTBYeT (HOPMUPOBAHUIO LIEHHOCTHOIO OTHOIIEHUS K €CTECTBEHHO-HAyYHBIM
3HaHUSM, K TPUpPOJE, K 4YeNOBEeKy, BHOCHUT CBOHl BKJIaJ B 3KOJIOIMYECKOe OOpa3oBaHHE
oOyuaronuxcs.

JlaHHble HampaBlieHHs B OOy4eHHWU XMMHUHU OOECHeuuBaroTCs creuu(puKoil comepikaHus
y4yeOHOTO TpeaMeTa, KOTOPBIM SIBISETCS MEJarornyeckd aJanTUPOBAHHBIM OTpaKCHHEM
0a30B0il HayKH XMMUU Ha ONPE/IeIEHHOM FTare e€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00IIero o0pa3oBaHMs OPUEHTHPOBAH Ha OCBOCHHE
00y4aroIMMHUCs CUCTEMbI NEPBOHAYAIBHBIX MOHATUNA XUMHUHM, OCHOB HEOPraHWYECKOH XMMHUU U
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX OHATHIH OPraHu4ecKON XUMHH.



CtpykTypa cojaepkaHHs MPOrpaMMbl 110 XUMHHU CHOPMHPOBAHA HA OCHOBE CHCTEMHOTO
noaxona k e€ usydeHuro. CoaepkaHuE CKJIAJbIBAETCS U3 CUCTEMBI MOHATUH O XMMHUYECKOM
SJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATHH O XHMHYecKoW peakuuu. OOe 3TH CHCTEMBI
CTPYKTYPHO OPIaHM30BaHbl 10 MNPUHLUIY IOCJIEAOBATEIBHOIO Pa3BUTHS 3HAHUN Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO Y4EHUS KaK OCHOBBI BCEr0 €CTECTBO3HAHUS;

— [lepuonnueckoro 3akoHa [l. 1. MeHeneeBa kKak OCHOBHOT'O 3aKOHA XUMUH;

— Y4YEHHMSI O CTPOCHUH aToMa U XMMHUYECKOH CBSI3U;

— TPE/ICTABICHUH 00 AMEKTPOITUTUIECKOHN TUCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaAHUS paccMaTpUBAIOTCS HAa OCHOBE SMIIMPUYECKH TOJTYYEHHBIX H
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS IOCIEIOBATEIBHO OT OJIHOTO YPOBHS K JIPYrOMY,
BBINOJIHAA (DYHKIMHM OOBSICHEHHMS] U IMPOTHO3UPOBAHUS CBOMCTB, CTPOEHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUS U TIOJYyYEHHs U3y4aeMbIX BEIIECTB.

OcBoeHMe MporpaMMbl IO XUMHUHU CIOCOOCTBYET (OPMUPOBAHUIO MPEACTABICHUS O
XUMHUYECKON COCTAaBIAIOIIEH HAYYHOW KapTUHBI MUpa B JIOTHKE €€ CUCTEMHON HPHUPOIBI,
LIEHHOCTHOTO OTHOIICHHS K HAYYHOMY 3HAHUIO U METO/IaM MO03HaHMs B Hayke. 3ydeHune Xumuu
MPOUCXOJUT C TMpPHUBJICUEHUEM 3HAHUW W3 paHee M3YYCHHBIX Y4YEOHBIX IPEIMETOB:
«Oxpyxaromuii Mupy», «buonorus. 5—7 kinacce» u «D@usmuka. 7 Kiacey.

[Ipu u3ydeHnn XMMUHN TPOUCXOAUT (POPMHUPOBAHHME 3HAHUIM OCHOB XMMUYECKON HAYKH Kak
00J1aCTH COBPEMEHHOT'O €CTECTBO3HAHUS, IPAKTUYECKOMN EATEIbHOCTH YEeJIOBEKA U KaK OJTHOIO
U3 KOMIIOHEHTOB MHUPOBOH KyJIbTYphl. 3aJjaya y4eOHOIO NpeaMeTa COCTOUT B (JOPMHUPOBAHUU
CHCTEMbl XMMHMUYECKMX 3HAaHUN — BaXKHEWIIMX (PaKTOB, MOHITHUH, 3aKOHOB U TEOPETUUYECKHUX
MIOJIOKEHUH, JOCTYNHBIX OOOOIIEHHH MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKH, B
IPUOOLIEHUN K HAyYHbIM METOJIaM MO3HAHMsI IPU U3YYEHUH BELIECTB U XUMUYECKUX PEAKLUi, B
(GopMUpOBaHMM M pa3BUTHM [I03HABATEJIbHBIX YMEHUH M HX INPUMEHEHUHM B Yy4eOHO-
MI03HABATEIbHON U yueOHO-HMCCIEeI0BATENbCKON AEATEIbHOCTH, OCBOCHUN IPaBUil 0€30MacHOTO
oOpaleHHs ¢ BelECTBAMHU B [IOBCEAHEBHOM KU3HH.

[Ipy u3ydyeHUM XMMHMM Ha YpOBHE OCHOBHOIO OOILIEro oOpa3oBaHUs Ba)XXHOE 3HAYECHUE
IpUOOpeN Takue Lel, Kak:

— (hopMupOBaHHE MHTEIJICKTYaJbHO Pa3BUTOM JIMUHOCTH, TOTOBOM K caM00Opa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSITCIILHOMY IPHHSATUIO pELIeHHUH, CHOCOOHOW ajanTHpoBaThCs K
OBICTPO MEHSIOIUMCS YCIOBHSM KHU3HH;

— HaIpaBJICHHOCTh OOYyYeHHMs Ha CUCTeMaTH4ecKoe npuoOliieHue oOydaromuxes K
CaMOCTOSITEJIBHOM ~ ITO3HABaTEIbHOM  JEATEIIBHOCTH,  HAy4YHbIM  METOJaM  IO3HAaHuS,
(OpMUPYIOLUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUH;

— obecrieyeHue YCIOBHM, CIOCOOCTBYIOIIUMX MNPUOOPETEHUIO OOY4YaroIMMUCS OIbITa
pa3HOOOpa3HOW NIeSATETbHOCTH, MO3HAHUS U CaMOIO3HAHMS, KIIOYEBBIX HABBIKOB (KIHOYEBBIX
KOMIETEHIHI ), IMEIOLINX YHUBEpPCAIbHOE 3HaYCHUE JUISl pa3IMUHBIX BUJIOB JIESITEIBHOCTH;

— (hopmupoBanue oOmelt GpyHKIMOHAIBHONW M €CTeCTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
quciae YMEHUH OOBSACHATH M OLICHHMBATH SIBJICHUS OKPYXKAIOIIETO0 MHpPA, UCHOJb3Yys 3HAHUS U
OMBIT, TOJYyYEHHbIE MPH H3YYEHUM XHMHH, MPUMEHATh MX IPH pEUIeHHH MpoliieM B
MOBCEHEBHOM JXU3HU U TPYIOBOM JEATENBHOCTH;



— (hopmupoBanue y 00y4aronmxcsi ryMaHUCTUYECKUX OTHOIICHUH, TOHUMaHUS [ICHHOCTH
XMUMUYECKUX 3HAHUH I BBIPAOOTKU SKOJOTUYECKU IIEIECO00pa3sHOro TMOBEACHUS B OBITY U
TPYIOBOM JEATEIIBHOCTU B LEJSAX COXPAHEHHS] CBOETO 3J0POBbS M OKPYXKAIOLIECH MPUPOIHOMN
cpensbl;

— pa3BHUTHE MOTHBALIUU K OOYYEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO i CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOCHHs OOIIEYETIOBEYECKHX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
pOQHIIS ¥ HAPABICHHOCTH JalbHEHIIIEro oOydeHusl.

OOmiee unciio 9acoB, OTBEACHHBIX Ul M3YYEHHUS XMMUU Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus, coctaniseT 136 gacos: B 8 kinacce — 68 gacoB (2 yaca B Hezeno), B 9 kimacce — 68
4yacoB (2 yaca B HEJICIIO).



COJEPKAHUE OBYYEHUA

8 KIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE TOHATHUSA

[Ipenmer xumuu. Ponb XUMHUM B KHU3HU YE€JIOBEKA. XHMHUS B CUCTEME HayK. Teina u
BemecTBa. Pu3nueckre CBOWCTBA BEHIECTB. ArperarHoe cocrosiuue BemectB. [loHsitue o
METOJIaX MOo3HaHUs B XuMuH. YncTeie BemecTBa 1 cMecu. CriocoObl pa3ienieHus CMeceu.

ATOMBI U MOJIEKYJIbl. XHUMHYECKHE 5JIeMEHThl. CHMBOJIBI XUMHUYECKHX DJIEMEHTOB.
[IpocThie U coXKHBIE BElIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumnueckass ¢opmyna. BaleHTHOCTP aTOMOB XUMHUYECKHX DJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemecTB. OTHOCUTENbHASI aTOMHAasi Macca. OTHOCUTEIbHAS MOJICKY IS pHAs
Macca. MaccoBast J10Jis1 XAMUUYECKOTO 3JIEMEHTA B COCTMHCHHH.

KonunuectBo BemectBa. Monb. MonsipHass macca. B3aumoCBsI3b KOJIMYECTBA, MAacChl M
YHUCJIa CTPYKTYPHBIX €IMHUIL BellecTBa. Pacu€Tel mo opMysiaM XUMUUECKHX COSTMHEHUH.

OU3NYECKUE W XUMHUYECKUE SBJICHUA. XUMHUYECKas peakius M €€ MNpU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMUYeCKre ypaBHeHUs. Kiaccuukanus XMMHUECKUX PeaKIuil
(coenuHeHws, pa3IoKeHUs, 3aMeIeHusI, 0OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKON TOCYIOM, MpaBmiiaMu palbOThl B JIaOOpaTOpHH M MpUEMaMHu
oOparienus ¢ 1abopaTOpHBIM OOOpPYIOBAHHEM, M3YUYCHHE U ONMUCAaHWE (DU3NYECKUX CBOMCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMIOAeHUE (PU3NYECKUX (TIaBIICHUE BOCKA, TasTHUE JIbJIA,
pacThpaHue caxapa B CTYNKE, KATIEHUE U KOHJEHCAIUs BOJbI) U XUMHUYECKUX (FOpEHUE CBEYH,
MPOKaJUBAaHUE MEIHOW MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KUCIIOTOM) sIBJICHUH, HaOII0IcHNE
W ONHCAaHME TMPU3HAKOB TMPOTEKaHMSI XUMHYECKHX peakiuil (pas3jiokeHue caxapa,
B3aMMO/ICHCTBUE CEPHOM KHUCIOTHI C XJIOPHUAOM Oapusi, pasznoxkenue ruapokcuna meau (1) mpu
HarpeBaHuHU, B3auUMOJeiicTBHE jxene3a ¢ pactBopoMm coiu Mmemu (II), uzydenuwe cnoco6oB
paszenieHuss CMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIbTpPOBAaHUE, BHINApUBAHUE, AUCTUIUIALUA,
xpomatorpadus, MpOBeIEHHWE OUYUCTKA MOBAPEHHOM COJM, HaONIOJICHUE U OINHCAaHUE
pEe3yNbTaTOB MPOBEACHUS OIbITA, HIUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MaccChl, CO3JaHHe
Mozenel MOJIeKy I (IapOCTEPIKHEBBIX).

Baskneiiliue npeacraBuTe/ M HEOPraHMYeCKMX BelleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopon — siaeMeHT M MPOCTOE BEIIECTBO.
Haxoxpaenue kuciopoja B npupoje, Gu3nyecKkue U XMMHUECKHUEe CBOMCTBA (peakuuu ropeHust).
Oxcuppl. [lpumenenue xucnopoma. CrnocoObl TONyYeHHUS KHCIOpoJga B Jjaboparopud U
MpoMbIIIIeHHOCTH. KpyroBopoT kucrnopoaa B mpupoje. O30H — aioTpomHas MoaudUKaius
KHCIJIOpO/Ia.

TemmoBoit 3¢hdekT XUMHUECKON peakluH, TEPMOXUMHUYECKHE YpaBHEHHs, SK30- U
SHAOTEPMHUUYECKHE peakiuu. TOMIMBO: yroiab M MeTaH. 3arpsi3HEHHE BO3/AyXa, YCUJICHHUE
MapHUKOBOTO 3P QeKTa, pa3pylieHre 030HOBOTO CIOSL.

Bomopon — nsnemeHT W mpocroe BemecTBo. HaxokneHue BoopojJa B MPUPOJE,
(buznuecKrue u XMMUYECKHE CBOMCTBA, IPUMEHEHHUE, CTIOCOOBI MoTyueHusl. KuciaoTsl U comm.

MonspHblii 00bEM ra3oB. Pacu€Tsl 10 XUMHUYECKUM YpaBHEHHSIM.



®usnueckue cBolicTBa BOoAbl. Boma kak pactBoputens. PactBopel. HacelueHsble u
HEHACBIIIIEHHBIE PacTBOPHL. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi J0Jsi BeIIECTBa B
pactBope. XumMudeckue cBoWcTBa BOoJbl. OcHOBaHUs. Poyib pacTBOpPOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbI B IpHpoje. 3arps3HEHUE MPUPOJHBIX Boja. OXpaHa M OYHCTKA
MIPUPOTHBIX BOJI.

Knaccudukanuss Heopranwdecknx coeaumHeHnid. Oxkcunpl. Kimaccudukamus OKCHIOB:
cojieoOpa3yromie (0OCHOBHBIC, KHCIOTHBIE, aM(oTepHbIe) 1 HecoeoOpa3yroniie. Homenkarypa
okcu10B. DU3NUECKUe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydyeHne okcuaoB.

OcHoBanms. Krnaccuduraruss oCHOBaHMIA: WIETOYM M HEPACTBOPUMBIC OCHOBAHHUSI.
Homenknarypa ocHoBanmii. ®Pu3nuecKMe M XUMHUYECKHE CBOMCTBAa OCHOBaHMM. [lomydeHue
OCHOBaHMM.

Kucnoter. Knaccuduxamnus xuciaor. Homenknarypa kucior. Ou3ndeckue U XUMHUUECKHE
cBoiicTBa kucioT. P akruBHoctu metaiuioB H. H. bekerosa. [Tonyuenne Kucior.

Comu. Homenxknarypa coneil. ®uznueckue U XUMU4ecKHe cBoicTBa coieil. [lomyueHue
COJIEH.

I'eneTnveckas CBsI3b MEXY KJIaCCAMH HEOPTAHUYECKUX COSTMHEHUH.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OIPEJICIICHUE COJIEPKaHMs KUCIOpOaa B BO3AyXe, MOJydeHHE, COOMpaHue,
pacro3HaBaHUE W HM3yYEHUE CBOMCTB KHUCJIOPOJa, HAOIIOJECHUE B3aWMOJICHCTBUSI BEIIECTB C
KHCJIOPOJIOM U YCIIOBHS BO3HHUKHOBEHHUS U MpEKpalleHUs ropeHus (moxapa), O3HAKOMJIEHUE C
oOpa3laMu OKCHIOB W ONMCAaHHE HX CBOICTB, MOJy4YeHUE, cOOHMpaHHe, pacrmo3HaBaHUE U
M3y4eHUEe CBOWCTB BoJopoAa (TopeHue), B3aumojeicTBue Bojopoaa ¢ okcugom memu (II)
(BO3MOXHO HMCIOJIb30BAaHUE BHUIEOMATEPHAIIOB), HAOMIOACHHE 00pa3IlOB BEIIECTB KOJIMUYECTBOM
1 Mousb, UccneqoBaHUE OCOOEHHOCTEH PACTBOPEHHUsS BEIIECTB C Pa3IMYHOM PacTBOPUMOCTHIO,
MIPUTOTOBJICHUE PACTBOPOB C ONPENEIEHHON MacCOBOM J0Jied pacTBOPEHHOIO BEIIECTBA,
B3aUMO/JICHICTBUE BOABl C MeTa/ylaMH (HaTpueM M KajbleM) (BO3MOXKHO HCIIOJIb30BaHUE
BHJICOMATEPHUAJIOB), UCCIIEOBaHHE OOpa3l[0B HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KJIACCOB,
HaOI0/IeHNe W3MEHEHHsSI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT U IIENOYEH, H3ydeHHE
B3aumoieiictBust okcuna menu (II) ¢ pactBopom cepHOW KHUCIOTBHI, KHUCIOT C MeTallJlaMH,
peakuuii HeWTpanu3aluM, IOJYyYeHHE HEpPaCTBOPUMBIX OCHOBAHMM, BBITECHEHHWE OJIHOTO
MeTajula IPyruM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTAIBHBIX 3a/a4 110 TeMe «BaxHelmue
KJIaCChl HEOPraHUYECKUX COECTMHEHUID.

Iepuonuyeckuii 3akoH u Ilepnoanyeckasi cucrema xummu4yeckux sjaemenros /. U.
MenpgesieeBa. Ctpoenne aToMOB. XMMHU4YeCKas CBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie mMOMBITKM KJIACCU(UKALIMKA XUMHYECKUX dleMeHToB. [loHsTHE O Tpymmax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIC U IIETOYHO3EMENbHBIE METaJUIbI, TAJIOTeHbl, HHEPTHBIE Ta3bl).
DneMeHTHI, KOTOpbIe 00pa3yoT aM(pOTepHbIE OKCUABI U TUIPOKCUJIBI.

[lepuonnueckuii 3akoH. Ilepuomuueckas cucrema XuMuueckux a3nemeHtos JI. .
MenneneeBa. KopoTkomepuonnas u anuHHonepuogHas ¢opmbl [leprogndeckoid CUCTEMBI
xumuueckux dneMeHTtoB J[. M. MenneneeBa. Ilepuonsl u rpynmbl. Du3ndeckuid CMBICH
MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JJIEMEHTA.



Crpoenne aromoB. CoctaB aroMHbIX suep. M3ortombl. Onextponbsl. CrpoeHue
ANIEKTPOHHBIX 000JI0YEK aTOMOB MeEpBbIX 20 XUMUUECKUX 3IEMEHTOB [leproanyeckoil CuCTEMBI
. WN. MenngeneeBa. XapakTepUCTUKAa XHMHUYECKOTO OHJIIEMEHTA [0 €ro IMOJOXEHUIO B
IIepnoanueckoii cucreme . . Menaeneesa.

3aKOHOMEPHOCTU U3MEHEHUS pajinyca aTOMOB XUMUYECKUX JIEMEHTOB, METANINYECKUX U
HEMETAJJINYECKUX CBOMCTB 10 rpynnam U Mepuoiam.

3nauenue Ilepuoanueckoro 3akoHa u Ilepuoauueckoil CUCTEMbI XMMHUECKUX 3JIEMEHTOB
JUISL pa3BUTHS HAyKU U nipakTuku. 1. M. MenaeneeB — yu€HbIi U TpakIaHUH.

XuMmunyeckas CBSI3b. KoBanenrtnas (nomsipHas U HENOJIsIpHAs) CBSI3b.
DNEeKTPOOTPULIATENBHOCTh XUMUYECKHX 3JIeMEHTOB. MIoHHas! CBS3b.

Crenenp  okucieHusi.  OKHCIUTENBHO-BOCCTAHOBUTENIbHbIE — peakiuu.  [Iporeccsl
OKHCJIEHHS U BOCCTaHOBJIEHUs. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

n3y4eHue oOpas3loB BEIIECTB METAUIOB M HEMETaIOB, B3aUMOJCHCTBHE THJIPOKCHIA
LMHKAa C PacTBOPaMU KHCIOT U IIEJOoYell, MPOBEJEHHE OIBITOB, MILTIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKINI (TOpeHHE, PEaKI[UU pa3IoKEHUs, COSUHEHNUS).

Meosrcnpeomemmnuoie ceasu

Peanu3anus MexXInpeaAMETHBIX CBA3EH IPU M3YYEHHH XMMHH B 8 KJIACCE OCYIECTBIISAETCS
yepe3 UCIOJIb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAyYHBIX TOHATUN, TaK U TOHATHI,
SIBJISIFOLMXCSI CACTEMHBIMU JJIs1 OTACIBHBIX PEMETOB €CTECTBEHHO-HAYYHOIO LIMKIIA.

OO0mue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: HAaydHbIH (HakT, TUIIOTE3a, TEOPUs, 3aKOH,
aHaln3,  CHHTE3,  KilaccupuKanus,  MEePUOAMYHOCTb,  HAOJIOAEHHE,  DKCIIEPUMEHT,
MO/JIETMPOBAHNE, U3MEPEHHUE, MOJIEINb, SIBJICHUE.

®usuka: Marepus, aToM, D3JEKTPOH, NPOTOH, HEWTPOH, HOH, HYKIHJ, HW30TOIIbI,
PaMOaKTUBHOCTh, MOJIEKYJA, SJIEKTPUYECKUI 3apsl, BEUIECTBO, TeJIO, 00BEM, arperaTHoe
COCTOSIHUE BEIECTBA, a3, (PU3WYECKHE BEIUYMHBI, €JUHHUIBI HU3MEPEHHUs, KOCMOC, IJIAHETHI,
3BE351, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

l'eorpadus: armocdepa, rumpochepa, MuHepanbl, TOpPHbIE TMOPOJBL, TMOJE3HbIC
HCKOIMaeMble, TOIIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XuMHUYeCKasi peakius

Ilepuomnueckuit 3akoH. llepuomnueckass cucremMa xumuueckux osnemeHtoB [ U.
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUM CBOWCTB XUMHUYECKUX
JJIEMEHTOB IIEPBBIX TPEX MEPUOAOB, KalMs, KaldbLHUs U UX COCAUHEHUN B COOTBETCTBUU C
IIOJIOKEHUEM 2JIEMEHTOB B [leproanueckon cucTteMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHUABI XMUMHYECKON CBSA3M. THIBI KPUCTAJUIMYECKHUX PELIETOK,
3aBUCUMOCTb CBOWCTB BELIECTBA OT THUNA KPUCTAJUIMYECKOW PEIIETKM M BUJIA XUMHUYECKOU
CBSI3H.



Knaccugpukanuss ¥ HOMEHKJIATypa HEOPraHMYECKMX BEIIECTB. XHMMUYECKHE CBOICTBa
BEILECTB, OTHOCAIIMUXCSA K PA3IMYHBIM KJIacCaM HEOPraHMYECKUX COCAMHEHUH, I€HETHYeCKas
CBSA3b HEOPraHUYECKUX BELIECTB.

Knaccugukanuss XuMUYeCKUX peakiil MO Pa3IMYHbIM MPU3HAKaM (II0 YUCIIy U COCTaBY
YYaCTBYIOIIMX B PEAaKUWU BEIIECTB, 10 TEIIOBOMY 3(QeKTy, M0 H3MEHEHHIO CTeTeHeH
OKHUCJICHUS XMMUYECKHX 3JIEMEHTOB, 110 OOpaTUMOCTH, [0 YYacTHIO KaTajau3aropa). DK30- U
SHJOTEPMHUUYECKHUE PEAKIUU, TEPMOXUMUYECKNE YPABHEHUS.

[lonsiTne o ckopocTn XuMU4eckoil peaknuu. [ToHsiTHe 00 0O0paTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakuusx. [IoHsATHME O TOMOreHHBIX M TeTeporeHHbIX peakuusax. [lonarue o
karammse. [loHATHe O XuMH4YeCKOM paBHOBecHHM. @DakTOphl, BIMSIOLNIME HAa CKOPOCThb
XUMHUYECKON PEAKIIUHN U MTOJI0KEHUE XUMHUYECKOTO PaBHOBECHS.

OKHCANTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMM, 3JIEKTPOHHBIM OalaHC OKUCIUTEIbHO-
BOCCTaHOBUTENbHOU peakuuu. CocCTaBiI€HHE YpaBHEHHH OKHCIHUTENIbHO-BOCCTAHOBUTEIBHBIX
peaxiuil ¢ UCIOIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust ANEKTPOTUTUYECKON AUCCOIMALNUA. DIEKTPOIUTHI U HEIIEKTPOJIHUTHI. KaTHOHBI,
aHWOHBl. MexXaHu3M JHCCOLMAlMM BEIIECTB C Pa3IMYHbIMU BHJIAMH XHMHUYECKOW CBS3H.
Crenens aucconuanyy. CUIbHBIE U C1a0ble AIEKTPOJIUTHI.

Peakun monHOrOo 0OMeHa. YCIOBHSI MPOTEKAHUS PEaKIMi MOHHOTO OOMEHa, MOJTHBIC U
COKpall€HHbIE MOHHBIE ypaBHEHMs peakuuid. CBOWCTBA KUCJIOT, OCHOBAaHHWW M COJIEH B CBETE
IPEJCTAaBICHUA 00 DSJIEKTPOJIMTHYECKOM naucconuanuu. KadecTBEHHbIE pEakLMHM Ha HOHBL
[TonsiTue 0 rUAPOIU3E COJICH.

Xumuueckuit IKcnepumenm:

O3HAaKOMJICHHE C MOJCISIMU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BEHIECTB —
METAJUIOB M HeMeTauioB (rpadura M aiMasza), CIOXKHBIX BEIIECTB (XJIOpUIa HATpPHS),
UCCJICIOBAHUE 3aBUCHUMOCTH CKOPOCTHM XMMMYECKOM pPEaKUUu OT BO3ICHCTBHS pPa3JIMYHBIX
(bakTOpOB, HCCIEIOBAHUE 3JIEKTPONPOBOJAHOCTH PACTBOPOB BEILECTB, MPOLECCAa TUCCOLHALUU
KHCJIOT, IeJIo4Yed M cojeid (BO3MOYKHO HCIIOJIb30BAaHUE BHUAEO MAaTEpUANIOB), IMPOBEICHUE
OMBITOB, WIIIOCTPUPYIOUIMX NPU3HAKU IPOTEKaHMUs peakiuil MOHHOro obMeHa (oOpa3zoBaHME
ocajJka, BBbIJEJICHME Tra3a, o00pa3oBaHME BOJbl), OIBITOB, WUIIOCTPUPYIOIIUX HPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIUi (FOpeHue, peakluu pasiokKeHUs, COCAUHEHUS),
pacrno3HaBaHUE HEOPraHMYECKHX BELIECTB C IOMOIIbI) KAaYeCTBEHHBIX PEaKUUN Ha HOHBI,
pELIeHNE IKCIIEPUMEHTAJIbHBIX 3a/1a4.

HemeraJibl 1 MX cOeJUHEHHSA

OOmiast xapakTepucTuka raiaoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTE€pHbIE
crerneHd okucieHuss. CrtpoeHue M (U3MYECKHE CBONCTBA IMPOCTBHIX BELIECTB — TaJIOTE€HOB.
XUMHUECKHE CBOICTBa Ha MpuMepe XJopa (B3aUMOJEHCTBHE C MeTajulaMH, HeMeTalllaMH,
menoyamu).  XsopoBojopod. CoisiHas  KHMCIOTa, XUMHUYECKHME CBOWCTBA, IOJIydEHHE,
IIpUMEHEeHHKeE. [[eficTBHEe XJI0pa U XJIOPOBOJOPO/Ia HA OPraHU3M YelloBeKa. BaxkHenme Xjopuabl
U UX HaXOXICHUE B IIPUPOJE.

OOmast xapakrepucthka 53JeMeHTOB VIA-Tpynmnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHue M (puU3MYecKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOpOAa M cepbl. AJUIOTPONHbIE MOJU(HUKAIIMKA KUCIOpOJIa U cepbl. XUMHUECKUE CBOMCTBA



cepel. CepoBoJOpoJ, CTpoeHue, (u3nyYeckue M XUMHUYecKue cBOMCTBA. OKCHIBI Cepbl Kak
MIPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (PU3NYECKUE M XMMHYECKHE CBOMCTBA
(o0mme kak MpencTaBUTENs Kiacca KUCIOT M creuupuyeckue). XHUMUYECKHE PEaKIHy,
JeKale B OCHOBE IPOMBIIUICHHOTO CI0co0a TMOyd4eHHUs CepHOW KHUCHIOThL. IIpumenenue
cepHOl KkucioThl. Conu cepHOM KUCIOThI, KaUEeCTBEHHAsI peaklus Ha cynb(aT-uoH. Haxoxnenue
ceppl U €€ COeAMHEHUH B MpHUpoae. XHUMHMUYECKOE 3arpsi3HEHUE OKpYXKalollel cpelibl
COEIMHEHUSIMU cepbl (KUCIOTHBIE NOXKIH, 3arpsi3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
IIpeI0TBPALLEHUS.

OOmast xapakTepucTuka 53JeMeHTOB VA-Tpynnbl. OcoOEHHOCTH CTPOCHHS AaTOMOB,
XapaKTEepHbIE CTENEHU OKHUCIEHUs. A30T, pacHpocTpaHeHHWE B TNpupoae, Gusnueckue u
XUMHUecKue cBoiictBa. KpyroBopot azora B mpupoje. AMMHaK, ero (pusnueckue U XuMuieckue
CBOICTBa, NMoy4eHue u npumeHeHne. Coiu aMMOHHUS, UX (U3NYECKUE U XUMHUYECKHE CBONCTBA,
npuMeHeHne. KauecTBeHHas peakuMsi Ha MOHbl aMMOHHUS. A30THas KUCIIOTa, €€ IMOJIydyeHUe,
¢usznueckue M XUMHUYECKHE CBOMCTBa (0OIIMEe Kak TMpeACTaBUTENs Kilacca KUCIOT M
cnenuduueckue). Mcnonp3oBaHue HUTPATOB M COJIEW aMMOHMSI B KauyeCTBE MHUHEPAJIbHBIX
yaoOpeHui. XUMHUYECKOe 3arpsi3sHEHUE OKPYKAIOIIEH Cpebl COSAMHEHUSIMHU a30Ta (KUCIOTHBIS
JOXIH, 3arps3HEHHE BO3.yXa, MOYBbI U BOJ0OEMOB). Docdop, amioTponHble MOAUPHUKAIIII
bocdopa, dpusznueckue u xumudeckue cporictBa. Okeun dochopa (V) u docopHas kucinora,
¢buznueckue M XUMUYECKHE CBOMCTBa, mosydeHue. lcmonb3zoBanue QocdaroB B KadecTBe
MHHEPAJIbHBIX yI00pECHHI.

OO6mrast xapaktepuctuka 3neMeHTOB I[VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENEHU OKHCICHUS. YTJIepo[, alJOTPONHbIE MOAU(DHUKALIMY, PACIPOCTPAHEHUE B
npupoie, puznyueckue U XMMUYECKrUe CBocTBa. AncopOius. KpyroBopoT yriepona B mpupo/ie.
Oxcunpl yriaepona, UX (pU3NYECKUE U XMMUYECKHE CBOMCTBA, JIeHICTBHE Ha KUBbIE OPraHU3MBI,
[I0JIydeHHEe U IPUMEHEHHE. DKOJIOTnYecKre MpoodiieMsl, CBsA3aHHbIE ¢ OkcuJIoM yriepoga (IV),
TUIoTe3a I00adbHOTO MOTEMJICHUs KIUMarta, MapHUKOBBIM 3¢ ¢ekT. YroabpHas KuciaoTa U eé
COJM, UX (pU3MuUecCKHMe M XMMHMYECKHE CBOICTBa, IOJIydyeHHEe M npumeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-uoHbl. Mcmonb3oBanume kapOoHaToB B OBITY, MEIMIIMHE,
IIPOMBIIIIEHHOCTH U CEJIbCKOM XO3HCTBE.

IlepBoHauanbHble MOHATUS 00 OPraHMYECKUX BELIECTBAX KAK O COEIMHEHMAX YriepoJa
(MeraH, 5TaH, OSTWIEH, aleTW/EeH, 3TaHOJI, IJMLEPHH, YyKCycHas kuciaorta). I[IpupoaHbie
UCTOYHUKH YIJIEBOJOPOJOB (yrojib, HPUPOAHBIM Ta3, HedTh), MPOIAYKTHl HX NepepadOTKU
(OeH3uH), UX poJib B OBITY U MPOMBINUIEHHOCTH. [IoHATHE O OHOJIOTHYECKH BaYKHBIX BEILIECTBAX:
KHUpax, Oenkax, YriaeBoJaXx — M HMX pOJM B JKM3HM ueloBeka. MarepuanibHOE €AMHCTBO
OpPraHMYECKUX U HEOPraHMYECKUX COCIUHEHHN.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOMCTBA, NOJIy4Y€HHE U HPUMEHEHHE.
CoenuHenus kpeMmHus B mnpupoje. OOmme mnpezacraBieHus o0 okcuzae kpemuus (IV) u
KpeMHHEBO kucnoTe. CUIIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaskHelne
CTPOMTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LIEMEHT, OeToH, »xene300eToH. I[IpoGiembl
0€30I1aCHOT0 MCIIOJIb30BaHMsI CTPOUTEIBHBIX MAaTEPHUAIOB B IOBCEAHEBHOM KHU3HH.



Xumuueckuii IKcnepumenm:

n3ydeHre o0pa3loB HEOPraHMUYECKUX BEIIECTB, CBOMCTB COJITHOM KHCIIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEaKLUUi Ha XJIOPUI-WOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHHS, OIBITHI,
oTpakaronme (U3NIECKUe U XMMUYECKHE CBOMCTBA TaJIOTEHOB M UX COCAMHEHUI (BO3MOXKHO
WCTIOJIb30BAHME BHJICOMATEPUANIOB), O3HAKOMIJIEHHE C OO0pasllaMu XJIOPUIOB (TaJOTEHUIOB),
O3HaKOMJIEHHE C oOpa3laMu cepbl U €€ COEIMHEHUSMHU (BO3MOXHO HCIIOJIb30BaHUE
BHJIEOMATepHasoB), HaONIOJEHHE TMpollecca OOyriauBaHMs  caxapa TIOJ  JCUCTBUEM
KOHLIEHTPUPOBAHHON CEPHOM KUCJIOTHI, U3y4eHHE XUMUYECKHX CBOWCTB pa30aBiICHHOMN CEpHOI
KHCJIOTBI, TIPOBE/ICHUE KAUYECTBEHHOHN peakiuu Ha cyabparT-uoH U HaONIO/IeHHE NpHU3HaKa e
MIPOTEKAHMsI, O3HAKOMJIEHHE C (PU3UYECKMMH CBOWCTBaMHM a30Ta, ¢ocopa U MX COEAUHEHUN
(BO3MOKHO HCIIOJIb30BaHUE BHAEOMATEPUAIIOB), 00pa3iaMu a30THBIX U PochOpHBIX y100peHui,
MoJIyueHue, coOMpaHue, pacrno3HaBaHUE M U3YYEHHE CBOMCTB aMMMaka, IpPOBEJIECHUE
KaueCTBEHHBIX peakuuid Ha HOH amMMOHHMS U (¢ochaT-uOH M H3YYEHHE IMPU3HAKOB UX
MIPOTEKAHUS, B3aUMOJCICTBHE KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI C MEIbI0 (BO3MOXKHO
HCI0JIb30BAHME BHJIEOMATEPUANIOB), M3yYEHHE MOJIENed KPHUCTaUIMYECKUX PEemIETOK aiamasa,
rpaduta, GyaIepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJICOPOIMA PACTBOPEHHBIX BEIIECTB
AKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM IPOTHBOrasa, MojydyeHue, cOOMpaHue, pacro3HaBaHUE
U U3yYEHHE CBOMCTB YIJIEKHCJIOTO rasa, MPOBEJCHHE KaueCTBEHHBIX peaklMi Ha KapOoHAT U
CIIIMKAaT-HOHbl W H3Y4YEHHE TMPU3HAKOB MX TMPOTEKAHMS, O3HAKOMJIEHHE C MpOIyKLIHEen
CWJIMKaTHOM ITPOMBIIIJICHHOCTH, PELICHHE JKCIIEPUMEHTANIBHBIX 3a1ad 1o TeMe «Baxnenmue
HEMETAJIJIbl U UX COCTUHEHUS.

MeTtaniibl M X COeIMHEHHUS

OOmiast xXapakTepUCTHKA XUMHUYECKHMX OJJIEMEHTOB — METAJJIOB HAa OCHOBAaHUM HX
noJjioxkeHud B [lepuoandeckoi cucremMe xumuueckux anemMentoB . 1. MenaeneeBa u ctpoeHus
atomoB. CtpoeHue MerauioB. Metalnudeckas CBs3b M MeTaJUIM4ecKas KpHUCTalUIM4decKas
pemeérka. OJIEKTPOXUMHUYECKUHM Pl HanpshKeHUM MeTauioB. (Dusnueckne M XUMHYECKUE
cBoiicTBa MeTayuioB. OO1IMEe crocoObl MojydeHuss MeTaoB. [loHsTHE 0 KOPPO3UM METANIOB,
OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CIiaBsl (CTanb, 4yryH, AIOpalOMUHUI, OpoH3a) U
UX IPUMEHEHHE B ObITY U IPOMBIIIICHHOCTH.

[Ilenouynsle MeTauIbl: OJIOKEHNE B Ilepnoanueckoil cucteMe XUMUYECKUX JIEMEHTOB [
W. MenneneeBa, CTpOGHHE MX aTOMOB, HaxOXICHHE B npupoiec. PU3HUECKUE U XUMHUYECKUE
cBoiicTBa (Ha mpuMepe HaTpus U Kanusi). OKCUIbl M TUAPOKCUABI HAaTpusl U Kanus. [lpumenenue
LIEJIOYHBIX METAJUIOB U UX COECAUHEHUM.

[IlenoyHO3eMeENBHBIE METAJUIBI MarHMii M KalbLMW: mnonoxeHue B Ilepuoanueckon
cucreMe xumuueckux anemeHtoB JI. M. MeHneneeBa, CTpoeHME MX aTOMOB, HaXOKICHHUE B
npupone. Pusnueckne U XUMUUYECKUE CBOMCTBA MarHus M KaJbliud. BakHelnme coeluHEHHs
KaiblMs (OKCHUJ, TUAPOKCU, COJH). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHHS.

AmoMunMil: nosnoxeHnue B Ilepumonnueckoil cucrteMe XuUMUYECKUX sieMeHtoB J[. WM.
MenneneeBa, CTpOEHHE aToma, HaxOKIAeHUE B npupoje. dusndeckue U XMMHYECKHE CBOMCTBA
aIOMUHUS. AM(POTEpHBIE CBOICTBA OKCHJIA M THIPOKCUIA ATFOMUHUSL.

Kenezo: mnonoxenune B Ilepmomunueckoid cucreme XuMuueckux siemeHtoB J[. .
MenneneeBa, CTpOEHHE aTomMa, HaxOXKJAeHHE B npupoje. dusndeckue U XMMHYECKHUE CBOMCTBA



xene3a. Okcuabl, rugpokcuasl U conu xene3a (II) u sxenmesza (III), mx cocras, cBoiicTBa U
IIOJIyYEHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJICHHE C oOpa3llaMM METaUIOB U CIUIAaBOB, MX (U3UYECKUMH CBOICTBaMH,
U3Y4YE€HHUE pE3yJIbTaTOB KOPPO3WH METAIOB (BO3MOYKHO MCIIOJIb30BaHUE BHUAECOMATEPUATIOB),
0COOEHHOCTEH B3aMMOJICHCTBUS OKCH/IA KAJIBIUS U HATPUS C BOJON (BO3MOXKHO HMCIIOJIb30BaHHE
BUJIEOMATEPUAJIOB), HCCIIEOBAaHME CBOMCTB KECTKOW BOJIBI, IpOIlECCA TOPEHUS JKele3a B
KUCIIOpo/e  (BO3MOXHO  MCIOJIb30BAaHUE  BUACOMATEPHUATIOB), IMPU3HAKOB  IPOTEKAHUS
KAaueCTBEHHBIX PEaKLMi Ha MOHBI: MarHus, Kajblys, aJllOMUHUA, LUMHKa, *ene3a (II) u xenesza
(IIT), menu (II), HaOmroeHre U OMMCAHKME MPOILIECCOB OKPAIIMBAHUS IJIAMEHW MOHAMH HATpHS,
KaJiusl U KanblMsl (BO3MOXHO HCIOJIb30BaHUE BUAEOMATEPUAJIOB), UCCIEI0OBaHNE aM(pOTEPHBIX
CBOMCTB I'MJIpOKCH/IAa aJIFOMUHUS U THAPOKCUA [IUHKA, PEIIEHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 110
Teme «BaxkHelme MeTajulbl U UX COEAUHEHUS.

XHuMHS M OKPYKAIOLIAs cpeaa

BemectBa 1 Marepuaisl B IOBCETHEBHOM JKM3HH ueioBeKa. be3omacHoe HCIoJIb30BaHKE
BEIIECTB M XMMHUYECKHX peakuuil B ObITy. IlepBas momMomib Npu XHMHUYECKHUX OXKOrax u
OTpaBJICHUSIX.

XUMHYECKOe 3arpsi3HEHHE OKpYKarolel cpefbl (MpeAeabHas TOMyCTUMasi KOHIIEHTPALHs
BelecTs, nanee — [1JIK). Posb xuMuu B perieHuu 3K0JI0rH4ecKuX npooiieM.

Xumuueckuit IKcnepumenm:

H3ydeHue 00pasIoB MaTepHUaIoB (CTEKJIO, CIIJIaBbl METAJIJIOB, TIOJUMEPHBIC MaTEpHAIBI).

Meostcnpeomemmnwie ceasu

Peanuzanus MeXXpeAMETHBIX CBA3€U MPHU U3YYEHUU XMMHUHU B 9 Kiacce OCYyIECTBISETCS
yepe3 HCIOJIb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAyYHBIX TOHATUN, TaK U TOHSATHIA,
SIBJISFOIIUXCSI CHCTEMHBIMH ISl OTACIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IUKIIA.

OO1ue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: HAaY4YHbIH (DaKT, THUIOTE3a, 3aKOH, TEOpHs,
aHalu3,  CHHTE3,  KilaccUpHuKanus,  MEePUOAUYHOCTb,  HAOJIIOAEHHME,  DKCIIEPUMEHT,
MOJENUPOBAaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHUE, TAPHUKOBBINA 3P PEKT, TEXHOJIOT U, MAaTEPUAIIBI.

Ouzuka: Marepus, aToM, OJIJIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIUJ, H30TOIHI,
pPaIMOaKTUBHOCTh, MOJIEKYNA, OJIEKTPUYECKU 3apsl, M[POBOJHHUKHU, IOJYIIPOBOJHUKH,
TUDIIEKTPUKH, (DOTOSIEMEHT, BEIIEeCTBO, TENO, 00bEM, arperaTHoe COCTOSIHME BEIIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KPUCTAUIMYECKas pEHIETKa, CIUIaBbl, (U3UUECKHUE BEIHYUHBL,
€IMHULIBI U3MEPEHHUsI, KOCMUYECKOEe ITPOCTPAHCTBO, MIaHeThl, 3BE3/1bl, CoHIIE.

buonorus: Qotocunres, npixanue, O6uocdepa, 3KocucTeMa, MUHEpaJbHbIE YAOOpEHUs,
MHUKPODJIEMEHTBI, MaKPOJIEMEHTBI, IMTATEIIbHBIE BEILIECTBA.

I'eorpagus: armocdepa, ruapochepa, MUHEpaIbl, TOpPHbIE MOPOJBI, MOJIE3HbIE
HCKOIIa€MBbI€, TOIIJIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS IPOrPAaMMbl OCHOBHOTO 00Iero o0Opa3oBaHuUs
JOCTHUTAIOTCS B X0/i¢ OOYYCHHS XMMUHU B €JMHCTBE Y4COHON M BOCIUTATEIIHLHOM JICSITEIBHOCTH B
COOTBETCTBUM C  TPAJAUIMOHHBIMH  POCCHHCKUMH  COLMOKYJIbTYPHBIMH M  JyXOBHO-
HPaBCTBCHHBIMH [[CHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBHJIAMU M HOPMaMH TOBEICHHS H
CIIOCOOCTBYIOT IIPOLIECCaM CaAMOTIO3HAHUS, CAMOPA3BUTHS M COLMAIN3AINY 00yJaroNixcsl.

JIMYHOCTHBIE pE3yNbTaThl OTPAKAKOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMO} MO3WTHUBHBIX IIEHHOCTHBIX OPUCHTAIIMH M PACIIMPEHHE OMbITA JCATCIHLHOCTH Ha e
OCHOBE, B TOM YHCJIE B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJICIMI0, MOHUMAHUS 3HAYCHHS] XMMHYECKOW HAayKH B JKM3HH COBPEMEHHOIO OOIIeCTBa,
CIIOCOOHOCTH BJAJETh JIOCTOBEPHOW MH(OpMANUEH O MEePEeIOBbIX TOCTHKCHUSAX M OTKPBITHSIX
MHUPOBOM M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHHAX 00 ycTpoiicTBe
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

NPEJICTABICHNUS. O COIMANBHBIX HOPMaxX W MpPaBHJIAX MEXKIMYHOCTHBIX OTHOIICHUI B
KOJUICKTHBE,  KOMMYHHKAaTHBHOW  KOMIETEHTHOCTH B  OOINECTBEHHO  IIOJIC3HOIA,
y4eOHOMCCIIeIOBATEIbCKON, TBOPYECKOW M JPYrMX BHIAX JEATCIBHOCTH, TOTOBHOCTH K
Pa3HO00pPa3HON COBMECTHOM NEATEIPHOCTH MPH BHINOJHEHHN Y4eOHBIX, TO3HABATEIBHbIX 3324,
BBINIOJTHCHUN XUMHYECKHX OSKCIIEPUMEHTOB, CO3JaHMU Y4YEOHBIX IPOCKTOB, CTPEMIICHHUS K
B3aMOIIOHUMAHHIO ¥ B3aMMOIIOMOIIM B MpOLECcCe ITON y4eOHOH AEsTENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBEJCHHE M IOCTYIIKA CBOHMX TOBApHIICH C IO3MLIUH HPABCTBEHHBIX WU
HPaBOBBIX HOPM C Y4ETOM OCO3HAHUS MOCIIEACTBHII IOCTYIIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PCHYECKHE  MPEJACTABICHHsS O  BEIIECTBE M  XMMHYECKOH  peakimuu,
COOTBETCTBYIOIINE COBPEMECHHOMY YPOBHIO Pa3BHUTHS HAYKH U COCTABIISIOIIUE OCHOBY IS
NOHMMAHUSL  CYIIHOCTH HAy4YHOH  KapTHHBI ~MHpPa, MPEICTaBICHUs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI MPUPOIBI, B3AUMOCBS3SX YEJOBEKa C MPUPOAHOI cperoil, o poiu
XUMHH B IO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIC MOTHBBI, HAIPABICHHBIC HA IIOJyYCHHE HOBBIX 3HAHUIM 10 XHUMHH,
HEOOXOJMMbIe ISl OOBSCHEHUS HAOIIOaeMbIX MPOIIECCOB U SIBICHHM, ITO3HABATEIBHOM,
UH(QOPMAIIMOHHOW W YUTATEIbCKOH KYJIbTYPHI, B TOM YHCJIE HAaBBIKOB CAMOCTOSITENILHOM pabOThI
C y4eOHBIMH TEKCTaMH, CIIPaBOYHOH JIMTEpPaTypOH, JOCTYMHBIMH TEXHUYECKHMMHU CPEACTBAMHU
UH(OPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpeC K OOy4YEeHHUIO M TO3HAHHMIO, JIF0O03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MMPOSKTHOW M UCCIEIOBATEIbCKOM JEATENFHOCTH, K OCO3HAaHHOMY BBIOODY
HAIpaBJICHHOCTH U YPOBHs 00y4eHUs B JajbHEHIIEM;

4) popMupoOBaHNS KYJIbTYPbI 310POBbS:



OCO3HAHUE I[EHHOCTH >KM3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBBIO,
YCTaHOBKH Ha 3JI0pPOBBI 00pa3 >KW3HHM, OCO3HAHHME TOCIEACTBHA M HENPHITHE BPETHBIX
MpUBBIUEK (YHOTPEOJICHUST ANKOTOJIs, HAPKOTHUKOB, KYPEHHS), HEOOXOAMMOCTH COOIIOICHUS
mpaBwI 0€30MaCHOCTH MPH OOpAIEHUH C XUMHYECKAMHU BEIIECTBAMH B OBITY W peabHOU
KU3HH;

5) Tpy/10BOr0 BOCIIUTAHUSI:

HMHTEPEC K MPAKTUICCKOMY U3YUEHUIO MPOPECCHI U TPYAa Pa3InIHOrO POJa, YBAXKCHHE K
Tpylly W pe3yjbTaraM TPYJOBOH JEATEILHOCTH, B TOM YHCIE€ HA OCHOBE IPUMEHEHHUS
MPEIMETHBIX 3HAHWA TI0 XUMHUH, OCO3HAHHBIM BBIOOP WHIUBUIYATBHOW TPACKTOPUHU
MPOJIOJDKEHHST 00pa3oBaHMsl € y4ETOM JUYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XHMUH,
OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEN, YCIEUTHON MPOPECCHOHATLHON NIEATETbHOCTH U
pPa3BUTHS HEOOXOUMBIX YMEHHM, TOTOBHOCTD aJIalITUPOBATHCS B MTPOPECCHOHAIBHON CPEJIE;

6) 3K0JIOrHYecKOro BOCIIUTAHUS:

AKOJIOTUYECKH 11eJIecO00pa3Hoe OTHOIIEHUE K MPUPOJC KaK MCTOYHHKY KU3HU Ha 3eMIle,
OCHOBE €€ CyIeCTBOBaHUS, MMOHUMAHHUE IIEHHOCTH 3J0POBOTO M 0E€301MacHOTO 00pasza >KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3MUECKOMY H TICUXHYECKOMY 3/I0POBBIO,
OCO3HAHUE IIEHHOCTU COOIIOJICHUS MPaBIIT 0€30TaCHOTO TTOBEJCHUS TIPU pabOTe C BEIIECTBAMH,
a TaK)Ke B CUTYAIHMX, YTPOKAIOIINX 3J0POBBIO U KU3HU JTIOJICH;

CIIOCOOHOCTH TIPHUMEHSTH 3HAHUWS, TOJydaeMble TPU HM3YYCHHH XUMUHW, IS PEIICHUS
3a7a4, CBSI3aHHBIX C OKPYXAIOIIEH MPUPOTHON CPEOH, ISl TOBBILICHUS] YPOBHS 3KOJIOTHYECKOM
KYJIbTYpPbI, OCO3HAHHUS INI00ATLHOTO XapakTepa SKOJIOTMUECKUX MpoOJieM W MyTed WX peuieHus
MOCPECTBOM METO/I0B XMMHH, SKOJIOTHUECKOTO MBIIIJICHHUS, YMEHHSI PYKOBOJICTBOBATHCS UM B
MO3HABaTEIbHON, KOMMYHUKATUBHOW U COLUAJIBHOM MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIbTATHI

B cocrtaBe MmeranpeaMeTHBIX pe3ylbTaTOB BBIACISAIOT 3HAYMMbIE A (OPMUPOBAHUA
MHPOBO33pEHHUs OOlIeHAYYHbIE TOHSITUA (3aKOH, TEOpUs, MPUHLUI, TUnoTe3a, (HakT, cUCTeMa,
MPOLIECC, IKCIEPUMEHT U JPYroe.), KOTOPbIE HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
IpeaMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUI M3 ATUX IMPeaMeTOB (OPMUPOBATH MIPEJICTABICHUE O
L[EJIOCTHOM HAy4yHOM KapTWHE MHpa, U YHHBEpcajbHble yuyeOHble NEHCTBUS (IIO3HABATENbHBIE,
KOMMYHHKATHBHBIC, PETyISTUBHBIE), KOTOPbIE OOECHeunBalOT (OPMUPOBAHHE TOTOBHOCTHU K
CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YUeOHOU e TeNIbHOCTH.

Ilo3naBaTebHBIE YHHBeEPcAIbHbIE YueOHbI€ el CTBUS

Ba3oBble 1ornyeckue aeiicTBus:

YMEHHSI HCHOJb30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS MPH OCBOCHUU 3HAHUM:
pacKpblBaTh CMBICT XHMHUYECKUX TMOHATHH (BBIAEIATH WX XapaKTepHbIE TMPU3HAKH,
yCTaHABIUBATh B3aMMOCBS3b C JIPYTUMH TOHATHUSMU), UCIIONIB30BATh MOHATHUS AT OOBSICHEHHS
OTIENbHBIX (PAKTOB W SBJICHUI, BBIOMPATH OCHOBAHUS M KPUTEpUU MAIs Kiaccuukamuu
XMUMHYECKUX BEIIECTB M XUMHUYECKUX PEAKIINH, YCTaHABIUBATh MPUYHMHHO-CJIE/ICTBEHHBIEC CBS3H
MeXay 0OBEKTaMU W3YYEHUsl, CTPOUTH JIOTHUECKUE pacCyXIeHus! (MHAYKTUBHEIE, I1eTyKTUBHbIE,
10 aHAJIOTUH), JIEJIaTh BBIBOJIBI U 3aKIIIOUEHUS;

yYMEHHE MPUMEHSTHh B Mpolecce TMO3HAHMs MOHATHUS (MIPEeIMETHBICE U METalpeIMETHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJETH, HCIOJb3yeMble B XUMHH, NPEoOpa3oBBIBATH HIMPOKO



MIPUMEHSIEMbIE B XHMHH MOJICIbHBIC TPEJCTABICHUSI — XUMHUYECKUN 3HAK (CHMBOJI DIIEMEHTA),
XUMUYecKass (GopMmylia W ypaBHCHHE XUMHUYECKOM peakiuu — TpU pEUIeHudu y4deOHo-
MO3HABATENBHBIX 3a/Ja4, C Y46TOM OTHUX MOJCIBHBIX MPEICTABICHHUNA BBISBIATH U
XapaKTepU30BaTh CYIIECCTBEHHBIC NMPU3HAKU H3y4aeMbIX OOBEKTOB — XMMHUYECKUX BEUIECTB H
XUMHYECKUX PEAKIHHA, BBISBISATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CICACTBCHHBIC CBS3H U
MPOTHBOPEYHS B U3Y4AEMBIX MTPOLIECCAX U SBICHUSX.

Ba3oBble ucciaenoBarebcKue AeiicTBUS:

YMEHHUE HWCIOJb30BATh MOCTABICHHBIE BOMPOCHI B KadeCTBE MHCTPYMEHTAa MO3HAHUS, a
TaKKe B KauyecTBE OCHOBBI JIsi (OPMHPOBAHUS THIIOTE3bI IO MPOBEPKE IMPABHIBHOCTH
BBICKa3bIBAEMBIX CYXJICHUN;

MpHOOpETeHNE OIBITa MO IUIAHWPOBAHHWIO, OPraHW3allid U TIPOBEICHHUIO YYEHUYECKUX
HKCTIEPUMEHTOB, YMEHHE HAOIIOAATh 3a XOJIOM TPOIIEcca, CaMOCTOSITEIbHO IPOTHO3UPOBATH €ro
pe3ynbTar, (GopMyIHpOBaTh OOOOUICHHS W BBIBOJBI 10 pPE3yJIbTaTaM IPOBEAEHHOTO OIIBITA,
WCCIIEIOBAHUS, COCTABIISITh OTYET O MPOAETAaHHOM padoTe.

Padora ¢ undopmanmeii:

YMEHHE BBIOUpaTh, aHATM3UPOBATh U HHTEPIPETUPOBATH HH(DOPMAIIHIO PA3TNIHBIX BUIOB
1 GOpM TMIpeCTaBICHHS, TOTYIaeMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAs! TUTepaTypa
XAMUYECKOTO COJep)KaHUs, CIPAaBOYHBIE TMOcoOus, pecypchl HWHTepHeTa), KpUTHYECKH
OIICHUBATh MPOTHBOPEUNBYIO M HEJJOCTOBEPHYIO HHPOPMAIIUIO;

YMEHHE MPUMEHATh Pa3IM4HbIE METO/IbI M 3allPOCHl IPU MOUCKE U 0TOOpe MHbOpMaIuU U
COOTBETCTBYIOIIUX JTaHHBIX, HEOOXOAUMBIX JUISI BBIIOJIHEHUS YYEOHBIX U MMO3HABATEIbHBIX 3a/1a4
OTNpeNeEHHOTO THUIIA, MPUOOpPETEHHE OIbITa B 00JACTH WCIOJIB30BAaHUA HH(GOPMAIIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJIaJIeHUE KYIbTYpOH aKTUBHOTO HCIIOJIb30BAHUS PA3ITUYHBIX
MMOUCKOBBIX CHCTEM, CAMOCTOSITEIbHO BBIOMPAaTh ONTUMAIbHYIO (OpMYy MpEICTaBICHUS
uH(poOpMallUd ¥ WIUTIOCTPUPOBATH pellaeMble 33/a4ll HECJIOXKHBIMH CXEMaMH, JuarpaMMaMu,
npyrumu opmamu rpaduKu ¥ ©X KOMOUHAIMAMUY;

YMEHHME HCMOJb30BaTh M aHAIM3UPOBATH B Ipoliecce Y4eOHOM U HcCCieloBaTeNbCKOU
JEeSITeNIbHOCTH UH(POPMAIIMIO O BIUSHUU IPOMBIIIJICHHOCTH, CEICKOTO X03sIiICTBa U TpaHCIOPTa
Ha COCTOSTHHE OKPYXKAIOIIel MPUPOTHON CPEIbl.

KoMMyHHKaTUBHBIC YHUBEPCAJIbHbIE YUeOHbIE 1eiCTBUS:

yYMEHHsI 3aJaBaTh BOMNPOCH (B XoJe Juanora u (WIU) AMCKYCCHHM) IO CYILECTBY
oOcykgaemMoil Tembl, (OpPMYIHUpPOBaTH CBOM MPEIOKEHUS OTHOCHUTEIBHO BBINIOJHEHUS
MIpeII0KEHHOM 3a/1a4H;

YMEHHUS TIPEACTABIAThH NOJMyYeHHbIC PE3yabTaThl TO3HABATEIBHOMN AEITEILHOCTH B YCTHBIX
M THUCHBMEHHBIX TEKCTax; JeaTh MPE3CHTAIMI0 PE3yAbTAaTOB BBINOJHEHUS XUMHUYECKOTO
JKCepUMeHTa (J1abOpaTOPHOTO OIbITa, J1a0OpaTOpHOW pPabOTHI MO HCCIEAOBAHHIO CBOMCTB
BEIIECTB, YUeOHOTO MPOEKTA);

YMEHHUS Y4eOHOTO COTPYAHHMYECTBA CO CBEPCTHHKAMHU B COBMECTHOM IMO3HABATEIbHON U
HCCIIeIOBATENIbCKON JAEATeIbHOCTH TPU PEIICHUH BO3HHUKAIOMIMX MPOOJieM Ha OCHOBE y4éTa
oOIIMX MHTEPECOB M COTJACOBaHMS MO3MLUH (0OCYXJeHHs, OOMEH MHEHMSMH, «MO3TOBBIC
IITYPMBI», KOOPJMHAIHSI COBMECTHBIX JACHCTBHIA, OMpeAeNIeHNEe KPUTEPHUEB 0 OIICHKE KauecTBa
BBITIOJIHEHHOW pabOTHI U IpYyTHeE).



PeryasitTuBHble yHMBepcaJIbHbIe YUeOHbIe NelicTBUS:

YMEHHME CAMOCTOSITENIbHO ONPENENATh LENU AESITEIbHOCTH, IUIAHUPOBATh, OCYIIECTBIISTD,
KOHTPOJIUPOBaTh M NpPU HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JEATEIBHOCTH, BBIOWPATH
Hanbosiee APQPEKTHBHBIC CIOCOOBI pelmIeHHs YUeOHBIX M IO3HABaTEIbHBIX  3a/ad,
CaMOCTOSITEJIBHO COCTABJIATh WJIM KOPPEKTUPOBATh IPEIJIOKEHHBIA AJITOPUTM JIEHCTBUM IpU
BBINIOJIHEHUM 33JaHUil ¢ Y4€TOM IIOJY4YEHMs] HOBBIX 3HaHMM 00 H3ydaeMblX OOBEKTax —
BEIIECTBAX U PEaKIUAX, OLCHUBATb COOTBETCTBHE IOJIyUEHHOTO PE3yJIbTaTa 3asBJICHHOH 1IeNu,
YMEHHE UCII0Ib30BaTh U aHAIU3UPOBATh KOHTEKCTHI, IPEAJIaraéMble B YCIIOBUU 3aJJaHUM.

NPEAMETHBIE PE3YJIbTATbBI

B cocraBe mnpenMeTHBIX pe3yiabTaTOB IO OCBOECHHIO O00S3aTEIbHOIO COAEPIKaHMS,
YCTaHOBJIEHHOTO JaHHOM (QenepalbHON paboueid mporpaMMoil, BBIIEISIOT: OCBOEHHbBIE
oOyyarolUMMuUCSl HaydHble 3HAHHUS, YMEHMs U CIOCOObI JEHCTBUM, crenupuyeckue s
npeaMeTHON obnactu «XHUMHS», BHUIbl JESITEIBHOCTH MO TMOJYYEHUIO HOBOIO 3HAHUS, €ro
MHTEpIpEeTAINH, TPE0OPa30BaAHNIO U TPUMEHEHHUIO B PA3IMUHbIX Y4E€OHBIX U HOBBIX CUTYalLIUsX.

K koHiy oOyuenus B 8 kJjiacce npenMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxarb cHOPMHUPOBAHHOCTH Y O0OyUYaIOUINXCS YMEHHI:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHMUYECKUX MOHSATHI: aTOM, MOJEKYJa, XUMUYECKHUM
JJIEMEHT, [MPOCTOE BEIIECTBO, CJOXKHOE BELIEeCTBO, CMech (OJHOpPOIHAS U
HEOJHOPOJHAsI), BaJEHTHOCTb, OTHOCHUTENbHAas aTOMHas M MOJIEKYJspHas Macca,
KOJIMYECTBO BEILECTBA, MOJIb, MOJSIpHas Macca, MaccoBass JA0JI XUMHUYECKOTO
9JIEMEHTa B COEAMHEHHM, MOJIIPHBIM OOBEM, OKCUI, KHCIOTa, OCHOBAaHHUE, COJIb,
NIEKTPOOTPHULATEIBHOCTb, CTENIEHb OKUCIICHUS, XUMHUYECKas peakiys, KiIaccupuKaus
peaKUMii: peakuy COCAUHEHUS, PeaKuN PAa3JIOKEHNs, PEaKIIUK 3aMELICHUs, PEaKIIUU
00MeHa, K30- U IHJAOTEPMHUIYCCKUE PEAKIINH, TEIIIOBON 2P PEKT peakiuu, sapo aToma,
JIEKTPOHHBIA CIIOW aToMma, aTOMHas OpOUTalb, PagUyC aToMa, XUMHUYECKas CBS3b,
NOJIApHAsi M HENOJISIpHAs KOBAJEHTHAs CBsI3b, MOHHAs CBSI3b, MOH, KAaTHOH, AHHUOH,
pacTBOp, MaccoBasi J10JIs BeleCTBA (IPOLIEHTHAsI KOHIIEHTPALUs) B paCTBOPE;

® JUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKMX MOHATHM W NPUMEHATh 3TU
MOHATHUS MPU ONMCAHUY BEILECTB U UX IPEBPALLCHUH;

® UCMOJb30BATh XUMHUYECKYIO CHMBOJMKY ISl COCTaBlieHHs (OpMY/l BELIECTB U
YPaBHEHUH XUMUYECKUX PEAKIIMA;

e ONpeAessITh BAJIEHTHOCTb aTOMOB 3JIEMEHTOB B OWHApHBIX COEIMHEHUSX, CTEIEHb
OKHCIICHHMSI JJIEMEHTOB B OMHApHBIX COEAMHEHMSX, IMPHHAJICKHOCTh BEIIECTB K
ONpesieNIéHHOMY KJacCy COEIMHEHHH 1o QopMmylaMm, BHJ XUMHYECKOW CBS3U
(KoBaJIeHTHAs! M HOHHAs) B HEOPTaHUYECKUX COCTUHEHHUSX;

e packpsiBatk cMbica Ilepuoguueckoro 3akona JI. M. MenaeneeBa: JeMOHCTpHUPOBATH
[IOHMMAaHHUE IEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XHMHYECKHX JJIEMEHTOB OT MX
nonokeHuss B llepuoanueckoil cucrteMe, 3aKOHOB COXPAHEHHsS MAacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO y4€HUS, 3aKOHa ABOTrapo;

e ONHCHIBAaTh M XapakTepu3oBaTh TabmuuHyo ¢opmy Ilepuoandeckoit cucTembl
XMMUYECKUX 3JEMEHTOB: pasziMyaTh MOHATUS «IJIaBHas moArpynmna (A-rpynma)» u
«mobounas moarpynna (b-rpymma)», Manble u OonblINe NEPHOABI, COOTHOCHUTH



0003HaYCHMsI, KOTOpPbIe UMEIOTCS B Tabmuie «[leproaudeckas cucreMa XUMUYECKHX
anemenToB J[. M. MenneneeBa» ¢ 4UCIOBBIMM XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHYECKUX DJIEMEHTOB (COCTaB MW 3apsii sapa, oOIIee YHCIO JJIEKTPOHOB U
pacrpeiefieHrue UX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIACCU(UITUPOBATh XMMHUYCCKHE JICMCHTHI, HCOPraHUYCCKHE BEIICCTBA, XUMUICCKHEC
peakuuu (IO 4YMCIYy W COCTABY Y4YacCTBYIOIMX B PEAKI[MU BEIIECTB, MO TEIIOBOMY
sbdexry);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHYECKHE CBOWCTBA BEIIECTB PA3IMYHBIX
KJIacCOB,  TOATBEpXKJas  OINHUCAHWE MpPUMEpaMU  MOJICKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKITUH;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX KAa4€CTBEHHOTO COCTaBa,
BO3MO>KHOCTH TIPOTEKAHUSI XUMUYECKUX MPEBPAIEHUN B PA3IMYHBIX YCIOBUSX;
BBIYUCIISTH OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIIECTB, MaCCOBYIO
JIOJIF0 XUMHUYECKOTO JIEMEHTa TI0 (popMysie COeTMHEHHs, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 0 YPABHEHHUIO XUMUYECKOH PEaKITUu;

MIPUMEHSATh OCHOBHBIC OTIEPAIIMU MBICIIUTEILHON JCATEIHPHOCTH — aHAJIN3 U CHHTE3,
cpaBHEHHE, 0000IICHNE, CHCTEMATH3aINI0, KIAaCCH(UKAIINIO, BBISBICHUE MPUINHHO-
CJIEACTBEHHBIX CBSI3€M — JUISl U3YYEHUs CBOMCTB BEIIECTB M XMMHYECKHX pPEaKIIHi,
€CTECTBCHHO-HAyYHbIE  METOJbl  TO3HAHUS  —  HAONIOJICHWE,  W3MEpPCHHE,
MOJIENTUPOBAHNUE, SKCTIEPUMEHT (PEAJIbHBII U MBICIICHHBIN);

clieloBaTh IMpaBWJIaM TOJb30BAaHUS XHUMHYECKOHW TMOCYyIOoM U  J1ab0opaTopHBIM
o0opy/loBaHUEM, a TaKXke IMpaBWiaM OOpalleHUs] C BEIIeCTBAMH B COOTBETCTBHH C
WHCTPYKUHUSMHU IO BBITIOJIHEHUIO J1a00PATOPHBIX XUMUYECKUX OMBITOB MO MOJYyYEHHUIO
U cOOMpaHHIO Ta3000pa3HBIX BEMIECTB (BOJIOPOAA M KHCIOPOJA), MPUTOTOBJICHHUIO
PacTBOPOB € ONpeAeaEHHON MacCcOBOM oJiel pacCTBOPEHHOTO BEILECTBA, [JIAHUPOBATD
U MPOBOJUTH XUMUYECKHE IKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB LIEIOUEH U
KHCIIOT C IOMOIIBIO HHAUKATOPOB (JIaKMYC, eHONIPTaIenH, METUIIOPAHK U IPyrue).

K koHiy obyuenus B 9 kJjacce mpeiMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI

oTpaxarb c(hOPMHUPOBAHHOCTH Y OOYUYaAIOUINXCA YMEHHI:

pacKpbIBaTh CMBICI OCHOBHBIX XHMHMYECKHUX MOHSATHUNA: XUMHYECKUM BJIEMEHT, aToM,
MOJIEKYJIa, UOH, KATHOH, aHUOH, ITPOCTOE BELIECTBO, CIOKHOE BEUIECTBO, BaJIEHTHOCTb,
3JIEKTPOOTPUIIATEIIBHOCTh, CTENEHb OKHCICHMS, XMMHUYECKas peakuus, XUMUuYecKas
CBSI3b, TEIUIOBOH A(D(PEKT peakimuu, MOJb, MOJSPHBIA 00BEM, PAcTBOP, DIICKTPOIHUTHI,
HEIJICKTPOJIUTHI, DJICKTPOJIMTHYECKAs AWCCOLMALIMS, PEaKIWX HMOHHOTO OOMEHa,
KaTajau3aTop, XUMHYECKOE paBHOBecue, oOpaThMble W HEOOpaTUMbIE pEaKIIHH,
OKHCIIMTEILHO-BOCCTAHOBUTEIILHBIC peakiuu, OKHCIIUTENb, BOCCTAaHOBHTEIID,
OKHCJICHHE ¥ BOCCTAHOBJIIEHHE, aJJIOTPOIUs, aM(OTEepHOCTh, XHUMHYECKas CBS3b
(KoBasieHTHAsi, HMOHHAs, MeTaJulMdyeckas), KpUCTAJUTMUecKas pemeéTka, KOppo3us
METAJUIOB, CIUIaBbl, CKOPOCTb XWMMYECKOM pEaKLUHUH, NPEACIIbHO JIOIyCTUMAs
koHueHTpauus [1JIK BemecTna;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHUYECKHX MOHATHUA W HPUMEHATH 3TH
TIOHSATHS IIPU ONMCAHUY BEILIECTB U UX IIPEBPALLCHHUI;



UCIOJb30BaTh XUMHYECKYI0O CHUMBOJIMKY JJISI COCTaBJICHUS (OpPMya BEIIECTB U
YPAaBHEHUN XUMUUYECKUX PEAKLIHIA;

ONpENeNiATh BAJICHTHOCTh M CTENEHb OKUCICHUS XUMHUYECKUX JJIEMEHTOB B
COCJIMHEHUSAX PAa3JIMYHOTO COCTaBa, MPUHAIICIKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIaccy coeAuHEeHuM 1o (opmyrnam, BUJI XUMUYECKOU CBSI3M (KOBAJICHTHAsl, MOHHAs,
MeTaJUIM4YecKas) B HEOPTaHMYECKUX COCTUHEHUSX, 3apsiJi HOHAa MO XHUMHUYECKOU
¢dbopmyre, xapakrep cpeasl B BOJHBIX PAacTBOpaX HEOPraHWYECKHX COCITUHEHHH, THUII
KPUCTANTHIECKOH peImETKN KOHKPETHOTO BEIECTBA;

packpsiBaTh cmbica [lepuoauueckoro 3akona . M. MenzaeneeBa u 1eMOHCTPUPOBATH
€ro TIOHMMAaHHe: OTMCHIBATh U XapaKTepU30BaTh TabmuMuHyo Gopmy [leproamueckoit
CHCTEMBI XMMHYECKHX D3JIEMEHTOB: pa3jHuaTh IMOHITHSA «rJ1aBHas moarpynma (A-
rpynna)» u «mnobounas mnoarpynna (b-rpymnma)», manele u OoJjbLIME TMEPUOJIBI,
COOTHOCHTH 0003Hau€HHs, KOTOphIE HUMEIOTCA B IEPHOAMYECKOW Tabiuime, ¢
YHCIIOBBIMH XapaKTEPUCTHKAMH CTPOSHUS aTOMOB XMMHYECKHX DJIEMEHTOB (COCTaB U
3apsi siIpa, o0IIee YHCIo AEKTPOHOB M PACHIPEICTICHHE MX IO AJIEKTPOHHBIM CIIOSIM),
OOBSICHATH O0OIIMEe 3aKOHOMEPHOCTH B WM3MEHEHHH CBOWCTB OJIIEMEHTOB W WX
COCJIMHEHUH B TIpe/eNax MaJbIX MEePHOJIOB U TIABHBIX IMOATPYIIT C YIYETOM CTPOCHUS
UX aTOMOB;

KJIaccu(UIMPOBATh XUMHUECKUE JIEMEHTHI, HEOPraHMYECKHE BEIIeCTBA, XUMUYECKUE
peakuuu (IO YHUCIYy M COCTaBY y4YacTBYIOIIMX B PEAKIMH BEUIECTB, MO TEMIOBOMY
ahdexTy, Mo U3MEHEHHUIO CTETICHEH OKUCICHUSI XUMUYECKUX DJIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBATH) O0OmMMUE U CchenudUuUeckne XWMHYECKHE CBOWMCTBA
MIPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPXKIasi OMHMCAHUE NMPUMEPAMU MOJIEKYJISPHBIX U
WMOHHBIX YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHiI;

COCTaBIISATh YPABHEHUSI JICKTPOIUTUYECKON TUCCOLMAIUU KUCIIOT, IIEIOUeH U COJIeH,
MIOJIHBIE U COKPAILEHHBIE YPAaBHEHUS PEeaKIMil HOHHOr0 0OMEHa, ypaBHEHHs peaKlUid,
MOATBEPKAIOIIUX CYIIECTBOBAHHE T'€HETUYECKOM CBA3M MEXKAY BeLIECTBAaMU
Pa3IMYHbIX KIIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCJIHUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI IMOCPEICTBOM
COCTaBIICHUS DJIEKTPOHHOTO OajaHca STUX PEeaKIii;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOEHHS, BO3MOXHOCTHU
MPOTEKAHUS XUMHUECKUX MPEBPAILICHUN B PA3INYHBIX YCIOBHUSX;

BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYEO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA Mo (popMylie COeTUHEHHSI, MAaCCOBYIO JIOJIIO BELIECTBA B
pacTBoOpe, MPOBOAUTH PACUETHI MO YPABHEHUIO XUMUYECKOHN peaKiii;

coOmoaTh MpaBHUja I0JIb30BAHMS XMMHMYECKOM TOCyAoH u  J1abopaTOpHBIM
0o0OpyZIOBaHHEM, a TaKKe MpaBuUia OOpaIleHUs C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKLHUSMU 1O BBIIOJHEHHIO Ja00PaTOPHBIX XUMUYECKUX OTBITOB MO MOJYYEHUIO
U coOMpaHMIO ra3000pa3HbIX BELIECTB (aAMMHUAKa M YIIIEKUCIIOro ra3a);

MIPOBOJIUTH PEAKILINHU, MOATBEP)KJIAIOIINE KAaYeCTBEHHBIH COCTAaB Pa3IMUYHBIX BEIIECTB:
pacrio3HaBaTh ONBITHBIM IyTEM XJIOpUA-, OpoMua-, Moauna-, kapboHat-, docdar-,



CWIHKAT-, Cynb(}aT-, THIPOKCHI-UOHBI, KATUOHBI aMMOHHS ¥ WOHBI H3y4CHHBIX
METAJUIOB, IPUCYTCTBYIOLIME B BOJHBIX PACTBOPAaX HEOPraHUUECKUX BEILLIECTB;

IIPUMEHATh OCHOBHBIE OIEPALMU MBICIUTEIBHONU NEITENBHOCTH — AHAJIU3 U CUHTE3,
CpaBHEHHME, 0000IIEeHNEe, CHCTEeMATHU3alUI0, BBISIBICHUE MPUYUHHO-CIEICTBEHHBIX
CBSI3€M — JUIsl M3Yy4YEHHS CBOMCTB BEIIECTB M XMMHYECKHUX PEAKIMH, €CTECTBEHHO-
HaydyHbIE METOJbl TO3HaHUST — HAOMIOJEHHE, W3MEpPEeHue, MOJACIMPOBaHUE,

9KCIEPUMEHT (PEaJbHbIA U MBICIEHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanyecTBO 4acoB
Ne HaunmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (L1 (POBbHIE)
n/n TeM MPOrpaMmbl Bceero Konrpoapuere Tpakrieckue o0pa3oBaTe/ibHbIE PecypcChl
padoThI padoThI
Paznean 1. IllepBonayanbHbie XUMHYECKHE TIOHATHS
XuMusa — BaxkHas 00J1acThb
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
MPaKTHYECKOH JIeSITeTbHOCTH https://m.edsoo.ru/7f41837c
gejoBeKa
12 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
peaknuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 bu6moreka [IOK
00 okcumax https://m.edsoo.ru/7f41837c
59 Bopopoa.Ilonsarue o kucinorax 3 1 bu6mmoreka [IOK
U COJISAX https://m.edsoo.ru/7f41837c
53 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [JOK
OCHOBaHHSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIacChl 11 1 1 bubmuoreka [JOK
HEOPraHUYECKUX COECTUHEHUI https://m.edsoo0.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Ilepuoanyeckuii 3akoH u llepuoguveckasi cucrema xumnuyeckux 31eMeHToB /I, . MengesneeBa. CTpoenne aToMOB.

Xumn4deckasi cBsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE peaKkuuu



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

[Tepuonnueckuii 3aKOH U

31 [Tepuoanueckas cucrtema 7 bubmuoreka [IOK
XUMHYeCKuX 31ementoB J1. U. https://m.edsoo.ru/7f41837c
MemnneneeBa. CtpoeHue atoma
XumMu4decKas CBS3b.

3.2 OKI/ICJ‘H/Ie":eJ'?LH((:)- 3 8 bubmmorexa LIOK

https://m.edsoo.ru/7f41837c
BOCCTaHOBHUTEIILHBIC PEAKIIHH
Hroro no pazgeny 15 Bubmotexa LIOK
https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 bubmorexa LIOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO HACOB I10 68

[TPOTPAMME



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

9 KJIACC

Koun4yecTrBo yacos DJIeKTPOHHBbIE
No 11/i1 HaunmeHoBaHMe pa3je/ioB U TeM Korpoapnsie | Tpaxtuseckue (uu¢posrIe)
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypebr
Pa3nes 1. BemecTBo U XUuMH4YeCKHe peakuuu
11 [ToBTOpEHue u yriyorieHne 3HaHUN 5 1 bubnuorexa [JOK
OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
peakmuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIMTUYECKAS JUCCOIUALIHSL. 3 1 1 bubmuorexa [JOK
XUMHYECKHE PEaKIMu B PaCTBOPax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M UX COeAMHEHHUS
91 OO6mrast XapaKTepUCTUKAa XUMHUUYECKHUX 4 1 bubmuoreka [JOK
anemeHToB VIIA-rpynmsl. I"amoreHst https://m.edsoo.ru/7f41a636
OO01ast XapakTepUCTUKA XUMUYECKHX
2.2 3ne$eHTo§ VIA]i)prrIHLI. Cepau eé 6 Bubmorexa HOK
https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 :meﬁeHTml: VA-Ir)pynnLI. Azor, dpocdop u ux 7 1 Bubmiorexa LIOK
https://m.edsoo.ru/7f41a636
COeIMHEHUS
asi XapaKTepUCTHUKA XUMHUECKUX
2.4 BOJ'I6CH1\-;6HTO]1: Iszl?rpcynnLI. anepeocﬂ " 8 1 2 Bubmorexa HOK
. https://m.edsoo.ru/7f41a636
KPEMHHI ¥ UX COECAMHEHUS
Hroro no paszneny 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

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

3.1 OO01re CBOMCTBA METAJIIOB 4 bubmiorexa HOK
https://m.edsoo.ru/7f41a636
3.2 Baxueiimme MeTaibl M UX COSIUHCHUS 16 brbmmorexa HOK
https://m.edsoo.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 BeniecTBa u maTepualbl B KHU3HU YEIOBEKa 3 bubnrotexa LIOK
https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE BpeMs 3 bubmorexa LIOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



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

IHOYPOYHOE INTAHUPOBAHMUE

8 KUIIACC
KoanuecTBo 4acon C)
N Jlara JIEKTPOHHBIE IU(PPOBHIE
Tema ypoka Konrpoabubie | IIpakTHyeckue o0pa3oBaTe/IbHbIE
n/n Bcero H3Y4YeHH s
padoTsI padoThbI pecypchl
1 ITonsaTtue o MeTo1ax MO3HAHUS B 1 bubmmoreka [{OK
XUMUH https://m.edsoo.ru/ff0d227e
[IpaxTnueckas padota Ne 1 «IIpaBuiia
9 paboTHI B TaOOPATOPUU U TIPUEMBI 1 bubnuorexa [JOK
oOparreHus ¢ 1ab0PaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
Yuctele BemecTBa 1 cMech. CriocoObl bu6moreka [IOK
3 . 1
pasjeneHus cMecei https://m.edsoo.ru/ff0d26ca
IT 6ota Ne 2
4 }? QieTiIEeias pa OvT a( : 1 Bubmuoreka IIOK
«Paznenenne cmeceit (Ha mpumepe
s . pumMep https://m.edsoo.ru/ff0d28c8
OYHMCTKH TIOBAPCHHOW COJIH)»
5 A 1 bu6mmoreka [JOK
TOMBI M MOJICKYJTBI
Y https://m.edsoo.ru/ff0d2a6c
5 XUMHYECKHE DJIEMEHTBI. 3HAKU 1 bu6mmoreka [JOK
(CMMBOJIBI) XHMHUYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
7 a 1 bubnuoreka [JOK
OCTBIC U CJIO)KHBIE BEIIECTBA
P B https://m.edsoo.ru/ff0d2a6c
8 [Ipenmer xumuu. Poss xumuu B 1 bu6mmoreka [JOK
JKM3HU yeaoBeka. Tena U BelecTna https://m.edsoo.ru/ff0d210c
bu6mmoreka [JOK
9 ATOMHO-MOJIEKYJISIPHOE YUEHHUE 1

https://m.edsoo.ru/ff0d2d50



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
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https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d2d50

3aKOH MMOCTOSIHCTBA COCTaBa
BeIecTB. XuMuueckas hopmyra.

bubmuoreka [JOK

10 BaneHTHOCTh aTOMOB XHMHUYECKUX https://m.edsoo.ru/ff0d2eae
JJICMEHTOB
11 OTtHocuTeNbHAs aTOMHAsI Macca. bubnuorexa [JOK
OTHOCHTENbHAST MOJICKYJISIpHAsT Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHYECKOTO bubmmoreka [{OK
3JIEMEHTA B COCIMHEHUHU https://m.edsoo.ru/ff0d350c
13 KommaecTBo BemecTBa. Moib. bubmmoreka [{OK
MossipHast Mmacca https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMUYECKHE SIBIICHUSI. bu6moreka [IOK
XUMHYeCKas: peaKiius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycioBUs MPOTEKaAHUS bubmuorexa [JOK
XUMUYECKUX PEaKIIHi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bu6mmoreka [IOK
XUMHUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
Brranciienust KoamuecTBa, Macchl
17 BeIlleCTBA 10 YPAaBHCHUSM Bubmiorexa LIOK
N https://m.edsoo.ru/ff0d5708
XUMUYECKHX PEaKIUii
Knaccugukanus XuMHIecKux
18 peaKuHI(“f (co:ﬂHHeHHﬂ Pa3IOKECHHS bubmorexa IOK
’ ’ https://m.edsoo.ru/ffod3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIoNeaucT. O6o0IIeHNEe U bubmorexa HOK
. https://m.edsoo.ru/ff0d40c4
cUCTeMaTH3aIls 3HAaHUH
20 KonTtponeHas padota Nel mo teme bubnuoreka [IOK

«BelecTBa U1 XUMHYECKHUE PCaKum»

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
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Bo3ayx — cmech razos. Cocras

21 K bubmuoreka [JOK
Bo3ayxa. Kucnopoa — 3jieMeHT U
Ayx polt https://m.edsoo.ru/ff0d448e
npocroe BeuecTBo. O30H
dusnyeckre 1 XUMHUYECKHUE CBOMICTBA

29 cropora (pea T bu6mmoreka [{OK

KHUCII KIIMY OKHUCIIEHUS,

poza {peaxtt https://m.edsoo.ru/ff0d4614
ropenue). [lonstie 00 okcugax
Crioco0Bbl MOJIYUEeHUS KUCIIOPOa B

93 BohaTo i o . P oﬂc bubmmoreka [{OK

I TOPHUH U IIPOMBIILIEHHOCTH.

patop p https://m.edsoo.ru/ff0d497a
[Ipumenenne kuciopoaa
TenoBoit 3¢ ekt xumuueckoin

24 peakuuu, IOHATHE O bubnuoreka [IOK
TEPMOXUMHUYECKOM YPAaBHEHUH, IK30- https://m.edsoo.ru/ff0d4790
1 DHJIOTEPMHUYCCKUX PEAKITUIX
Tommmso (HedThb, Yroiab U METAH).

25 3arpsizue ( e(boz . a, croco0 2: 0 Bubnmorexa [IOK

IpsSI3HEHUE B I Bl €T
P HyXa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
I1 e 3] Ne 3 eMe

" IEI)aKTI/I‘l cKast pa60Ta 10 TEM BuGmiorexa LIOK

«[Tonyuenue u cobupanue
v P . https://m.edsoo.ru/ff0d4ae2
KHCJIOPOJIa, U3YYCHHE €TO CBOHUCTBY»

97 Boaopon — sneMeHT u mpoctoe bu6mmoreka [JOK
BeniectBo. HaxoxaeHue B pupoie https://m.edsoo.ru/ff0d4dd0
dOu3nyecKue U XUMHUYECKHE CBOMCTBA bubnuoreka [JOK

28
Bozopoaa. [Ipumenenue Boaopoaa https://m.edsoo.ru/ff0d4dd0

29 H bubmuoreka [JOK

OHSTHE O KHCIIOTaX M COJISIX
https://m.edsoo.ru/ff0d50d2
30 CriocoOslI moTyueHust BOAOPOIa B bubnunoreka [JOK

nabopaTopuu

https://m.edsoo.ru/ff0d4dd0
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[Ipaktuyeckas padora Ne 4 o reme

31 «[Tony4yenue u cobupanue BOAOPO/Ia, Bubnmorexa HOK
. https://m.edsoo.ru/ff0d4f42
M3y4YEHUE €ro CBOMCTBY
39 MonsipHblii 00bEM Ta30B. 3aKOH bubnuorexa [JOK
ABorajipo https://m.edsoo.ru/ff0d542e
Brrunciaenus 00b€Ma, KOJIMYecTBa
33 BEII[ECTBA Ia3a [0 €ro U3BECTHOMY Brbmiorexa LIOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIlECTBA WK 00BEMY
Boraucnenus 00EMOB ra3oB 110
34 YpaBHEHHUIO PEAKIINKN Ha OCHOBE bubmorexa LIOK
h . https://m.edsoo.ru/ff0d5708
3aKOHa 00BEMHBIX OTHOIIIEHUH Ta30B
35 du3nvecKrue U XMMHUYECKHE CBOMCTBA bu6mmoreka [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanui. [ToHsTHEe 00 bu6mmoreka [IOK
HHIUKATOpaXx https://m.edsoo.ru/ff0d59e2
Bopa xak pacTBOpUTENb.
37 Hacpinenusie 1 HeHACBIIIIEHHBIE bu6mmoreka [JOK
pacTtBOpbl. MaccoBast 10J1s1 BEIIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[IpakTrueckast pabota Ne 5 o Teme
«lIpurotoBneHne pacTBOPOB C bubnnoreka [JOK
38 . . y
onpenenéHHOM MaCCOBOM J0JIei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»
39 KonTponpHas padota Ne2 o teme bubnuoreka [IOK
«Kucnopon. Bogopoa. Boma» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KilaccupuKaus, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[Tosydyenne u XuMHUYECKUE CBOMCTBA

41 KHUCJIOTHBIX, OCHOBHBIX H bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB
4 OcHoBaHwusI: COCTaB, KaccuuKaIms, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHne n XUMHUYECKHE CBONCTBA bubnuorexa [JOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, bubmmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHne u XUMHUYECKUE CBOKCTBA bubnuoreka [IOK
KHCIIOT https://m.edsoo.ru/ff0dfee2
Comu (cpenHue): HOMEHKIIATypa,
46 CHOCOéBII) nllnyq)eHm XHMHchpKHe bubmorexa LIOK
. ’ https://m.edso0.ru/00ad9474
CBOMCTBA
[IpakTuueckas padota Ne 6. Permenue
47 SKCIIEPUMEHTAIBHBIX 337]a4 110 TEME bu6mmoreka [IOK
«OCHOBHBIC KJIACCHI HEOPTraHHMYECKHX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
I'eHeTn4eckas CBSI3b MEXKITY
48 KJIacCCaMH HEOPraHUYECKUX bubmmorexa IOK
. https://m.edsoo.ru/00ad9a50
COCIUHECHUI
49 O00011IeHIE U CUCTEMATHU3ALIUS bu6mmoreka [JOK
3HAHHUN https://m.edsoo.ru/00ad9cb2
KonTpoinbHas padota Ne3 1o Teme
50 "OCH(I:))BHLIe KJ'IZCCLI HEOPraHUYECKUX Bubamorexa LIOK
o https://m.edsoo.ru/00ad9ela
COCJIMHECHU I
51 IlepBble MOMBITKU KIacCU(PHUKALIUN bubnuoreka LIOK
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XHUMHUYECKUX 3JIEMEHTOB. IIoHsATHE O

rpymmnax CXOAHbIX 3JICMCHTOB

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

[Tepuonnueckuii 3aKOH U
[Iepuoanueckas cucrema

bu6mmoreka [{OK

52 XUMHYeCKuX 31ementoB J1. U. https://m.edsoo.ru/00ada52¢
MenneneeBa
53 [Tepwo 11, TPYIIITEI, TOATPYIIITHI Brbmiorexa LIOK
https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CocTaB aTOMHBIX bubnuoreka [JOK
saep. M3ortormsr https://m.edsoo.ru/00ada342
CtpoeHue AIeKTPOHHBIX 000JI09eK
55 aToMOB 3J5ieMeHTOB [leproanueckoit bubmorexa OK
https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. MenaeneeBa
XapakTepucTuKa XUMHUUYECKOTO
56 3JIEMEHTA 10 ero MOJ0KEHUIO B bu6mmoreka [IOK
Iepuoanyeckoii cucreme [1. U. https://m.edsoo.ru/00ada824
Meunpeneena
3nauenue [leproanyeckoro 3akoHa
57 JUISl pa3BUTHS HAYKU U MPAKTUKH. 1. bubnuorexa [JOK
. MenpeneeB — y4€HBIi, eAaror u https://m.edsoo.ru/00ada96e
rpaKJIaHUH
DIEeKTPOOTPULIATENILHOCTh ATOMOB bubnnoreka [JOK
58
XHUMHYECKHX JIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNonnas xumuueckas CBsizb Bubmiorexa LIOK
https://m.edsoo.ru/00adac34
50 KoBanenTHas nosnsipHas XuMu4eckas bubnuoreka [IOK

CBA3b

https://m.edsoo.ru/00adaab8
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61 KoBanenTHas HenossipHas 1 bubmuoreka [IOK
XUMUYECKas CBSI3b https://m.edsoo.ru/00adaab9
62 CTeneHb OKUCIICHUS 1 bubmmorexa LIOK
https://m.edsoo.ru/00adae28
63 OKHCIIUTENHEHO-BOCCTAHOBUTEIHHBIC 1 bubnuorexa [JOK
peakinuu https://m.edso0.ru/00adb076
64 OKHCIIUTETH U BOCCTAHOBUTEIIH 1 bubmmorexa LIOK
https://m.edso0.ru/00adb076
KonTponsnas pabora Ne4 no teme
65 «CtpoeHne aroma. XUMHYECKas 1 bubmorexa LIOK
https://m.edsoo.ru/00adb486
CBSI3b»
66 PesepBHblit ypok. O6001IeHE U 1 bubnuoreka [IOK
CHCTeMAaTH3allMsl 3HAHUH https://m.edsoo.ru/00adb33c
67 Peseprubrit ypok. O6001eHNE 1 1 bubmuorexa [JOK
CHCTeMAaTH3allMs 3HAHUH https://m.edsoo.ru/00ad9cb2
68 Peseprubrit ypok. O6001eHNE 1 1 bubmuorexa [JOK
CHCTEMATU3ALNS 3HAHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Jr:;-)n Tema ypoka Beero Kontpoabubie | IIpakTuueckue i[:;:eﬂnﬂ o0pa3oBaTejibHbIE
padoTsI padoThbI pecypchl
[Iepnoanyeckuil 3aK0H.

1 [Tepuoanueckas cuctema 1 bubnuorexa [JOK
XUMHYeCKuX 3ementoB J1. U. https://m.edsoo.ru/00adb59e
Meneneera
3aKOHOMEPHOCTH B H3MCHECHUH

2 CBOICTB XEIMI/I'-IeCKI/IX 3JICMEHTOB 1 bubmmorexa LIOK

. https://m.edsoo.ru/00adb6hb6
TIEPBBIX TPEX MEPHOJIOB
Knaccudukanus 1 HOMEHKIaTypa bubmuorexa [JOK

3 1
HEOPraHUYECKUX BEIICCTB https://m.edsoo.ru/00adh7e2

4 Bunn xXuMuueckoil CBS3U U THIIEI 1 bu6mmoreka [IOK
KPUCTAUTHIECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponpHas padorta Nel o teme

5 «IToBTOpeHue u yriayoiaeHue 1 1
3HAaHUH OCHOBHBIX Pa3/iesioB Kypca
8 kmacca»

5 Knaccudukanus XuMuaeckux 1 bu6mmoreka [JOK
PeaKImii 10 Pa3IMYHbIM [IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTU XMMUYECKOM

7 peakuuu. HOH}II?FI/IG 0 TOMOT'€HHEBIX U 1 Bubmmorexa LIOK

https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEeaAKIIUIX
3 IloHsATHE O XUMHYECKOM 1 bu6mmoreka [JOK

PaBHOBCCHU. CDaKTOPBI, BIIHAOIINC

https://m.edsoo.ru/00adc28c
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Ha CKOPOCTb XUMHUYECKOM pcakuuun

1 TIOJIOKCHHUEC XUMHUYCCKOI'O

paBHOBECHs
OKHCIUTENTHHO- bubnuorexa [JOK
9
BOCCTAHOBHTEJIbHBIC PEAKIIHU https://m.edsoo.ru/00adcade
Teopus 3IEKTPOIUTHUCCKOM
10 I[I/IC(I))OIII/IaIII/II/IF)CI/IJ'IBHBIC 1 ciabbie bubmmorexa LIOK
https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HoHHbIE ypaBHEHHUSI peaKkIui brbmmorexa IOK
https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KHCIIOT B
12 OCHOBAHMU B CBETE MPEACTABICHHI bubmuorexa [JOK
00 IEKTPOMTHYECKOM https://m.edsoo.ru/00add5d8
JIUCCOLMAITAN
XuMHYECKHe CBOMCTBA COJICH B
13 CBETE MPEACTABICHUI 00 Bubnmorexa [IOK
. https://m.edsoo.ru/00add8b2
ANEKTPOJUTUYECKON JUCCOIHAITIT
14 [TonsaTue o runmpoause comuei Bubmiorexa LIOK
https://m.edsoo.ru/00add9d4
15 O0001IeHNEe U cCUCTEMATU3ALIIS bu6mmoreka [JOK
3HaHUI https://m.edsoo.ru/00addd12
IIpakTuueckas padora Ne 1.
16 «lfemeHHe SKCHpepI/IMeHTaJIBHBIX Bubmiorexa LIOK
https://m.edsoo.ru/00addbfa
3a71a9»
KonTponpHas padota Ne2 o teme BuGmmorexa [OK
17 «QIIEeKTpOoInTHYECKAst

Juccoryanusa. XuMHUYeCKUe

https://m.edsoo.ru/00addecO
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peaxkiuu B pacTBOpax»

OO01mas XxapakTeprucTUKa raJIOTCHOB.

18 X €CKHE CBOMCTBA Ha epe bubmmorexa HOK
HMHUYECKHE CBONMCTBA HA IIPUM
PHMED https://m.edsoo.ru/00addfe2
xJiopa
Xnoposogopoa. CoasHast KUCIIOTA,
19 p ecﬂ :cﬂo"c S bub6mmoreka [{OK
XUMHYECKHE CBOMCTBA, ITOIyUYECHHE,
v https://m.edsoo.ru/00ade104
MIPUMCHCHHE
IIpa eckast pabota Ne 2 1o Teme
20 I?I iHieciast p TU 1o TeM bubmmoreka [{OK
«ITonyuenne COJISTHON KUCIIOTHI,
7 N . https://m.edsoo.ru/00ade348
n3ydeHue e€ CBONCTBY»
Beruucnenus o ypaBHEHUAM
21 o CAXIITIL. CeM o bu6moreka [IOK
XUMHYECKUX PEaKINil, eCIIN OJUH
peardt A https://m.edsoo.ru/00ade488
W3 pEeareHTOB JaH B H30BITKE
99 OO6mrast XxapaKTepUCTUKA SJIEMEHTOB bubmuorexa [JOK
VIA-rpymisl https://m.edsoo.ru/00ade64a
AmToTpoTIHBIE MOTU(UKAITUN CEPBI.
Haxoxnenue cepol u e€ bu6mmoreka [JOK
23 N
COEIMHEHHUH B IPHPO/IE. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA CEPBI
CepoBoI0po/I, CTPOCHHE,
24 o POBOAOPOL, &P bubnuoreka [JOK
W3UYECKUE U XUMUUYECKUE
N https://m.edso0.ru/00ade802
CBOMCTBa
O .C .
” (chmeI cepbl. CepHas KHCIIOTa BuGmiorexa LIOK
W3UYECKUE U XUMUUYECKHU
3v eerne eerne https://m.edsoo.ru/00adea28
CBOICTBa, MPUMEHEHHE
26 XUMUYECKUE PEAKIINY, JIEKAIIUE B bu6mmoreka [JOK

OCHOBC IMPOMBIIIJIICHHOTO criocoba

https://m.edsoo.ru/00adec8a
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MOJIyYECHHS] CEPHOM KUCIIOTBHI.
XHUMUYECKOE 3arpsA3HEHUE
OKPYKaroLIEn CpeJibl
COCJMHEHUSIMU CEPbI

Briuucienne MmaccoBo 10U

bu6mmoreka [{OK

27
BBIXO/Ia TIPOJIYKTa PEAKIIUH https://m.edsoo.ru/00adec8a
OO6mrast XxapaKTepUCTUKA PJIEMEHTOB
VA-rpynnel. A30T,

08 ac I;};H AHeHIC o bubmmoreka [{OK

POCTPAHEHUE B TIPU ,
pactpoctp pHpoA https://m.edsoo.ru/00adeeab
(du3HYeCKre U XUMUICCKHE
CBOMCTBaA
A aK, ero (hpM3u4YecKue

29 MMHIAE, er (bHqu eH bu6moreka [IOK

XUMHUYECKHE CBOMCTBA, MOJIYUYECHUE

v https://m.edsoo.ru/00adf004
Y IPUMEHEHUE
[IpakTrueckast pabota Ne 3 o Teme

30 HomvieHie a - bu6mmoreka [IOK
«ITonyyenne aMmmuaka, u HU

yq“ ya https://m.edso0.ru/00adf180
€ro CBOMUCTB»

31 A3oTHas KucioTa, eé pusndeckue u bu6mmoreka [JOK
XUMHUYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonb3oBaHuEe HUTPATOB U COJIEH
aMMOHHUS B KAY€CTBE MUHEPAIbHBIX

39 5 . X bu6mmoreka [JOK

00peHnii. XuMuyeckoe
YROOP . https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPYKaIoIIel cpebl
COEIMHEHUAMH a30Ta
dochop. Oxcun dhochopa (V) u
$op A bocgopa (V) bubmuoreka [JOK
33 ¢dochopHas kucnora, pUHUECKUE U

XUMHWYCCKHEC CBOﬁCTBa, MOJIYUYCHHUC

https://m.edso0.ru/00adf68a
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Hcnons3oBanue pochaTo B

KauCCTBC MUHCPAJIbHBIX

bubmuoreka [JOK

34 yao0peHui. 3arps3HeHme https://m.edsoo.ru/00adfc20
MIPUPOTHOM cpenpl hochaTamu
VYraepon, pacmpocTpaHeHIE B
35 Hpnpiﬂ:, E)I/ISI/II:ICCKII)/IC " Bubmiorexa LIOK
B https://m.edsoo.ru/00adfd9c
XUMUYECKHE CBOMCTBA
Oxkcunpl yriaepoja, ux pusudeckue
Y XMMHYECKHE CBOMCTBA.
36 DKOJIOTUYECKHE ITPOOIIEMBI Brbmiorexa LIOK
’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM YTJIepo/ia
(V)
37 YroapHas KucnoTa u e€ coiu bubmorexa LIOK
https://m.edsoo.ru/00ae006¢
[Ipaktruueckast pabota Ne 4 o Teme
38 "IlostydeHue yriieKuciaoro rasa. bubmuorexa [JOK
KadecTBenHast peakuus Ha https://m.edsoo.ru/00ae027e
KapOoHaT-uOH"
[lepBoHauanbHbIe NOHATHUS 00
39 oprpaHI/IquKI/IX BEIlIECTBaX KaK O Bubmorexa HOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX yriepo/ia
40 KpemHuwuii u ero coenuHeHUs bubmmorexa [TOK
https://m.edsoo.ru/00ae080a
[IpakTuyeckas pabora Ne 5.
41 Pemrenne skciepuMeEHTAIBHBIX bubnuoreka [IOK

3a11a4 110 TeMe «BakHuenmne
HEMETAIILI U UX COSOUHEHUS

https://m.edsoo.ru/00ae0bf2
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KonTtposneHas padota Ne3 mo teme

42 «Baxueime HeMeTaubl U UX Bubnmorexa HOK
https://m.edsoo.ru/00ae0el8
COCTTUHCHUS
OO01as XxapakTepucTUKa
XUMHYECKHX AJICMEHTOB —

43 METaJlJIOB. MeTalnueckas CBsI3b U bu6mmoreka [{OK
MeTaJTHuecKasi KpUCTaUTNIecKast https://m.edsoo.ru/00ae103e
pemérka. Gu3ndyeckre CBOMCTBa
METaJJIOB
XuMHYECKHEe CBOMCTBA METAJIJIOB.

44 DIEKTPOXUMUYECKUI P bubmorexa LIOK

. https://m.edsoo.ru/00ae1156
HaIpsDKEHUH METaJIOB
O61ue crnocoObl NOTy4YeHUS
meTainoB. CrutaBel. Berauciaenus
45 10 YpaBHEHUSIM XUMHUYECKHUX bubmorexa LIOK

N https://m.edsoo.ru/00ae1156
peaKIuii, €CJIi OJTMH U3 PEarecHTOB
COZEPKUT IPUMECH

46 [ToHsaTHE O KOPPO3UU METAJLIOB Bubmorexa HOK

https://m.edsoo.ru/00ael1278

47 [lemouHbBIC METAILIBI bubmmorexa IOK

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

48 OKcuabpl M TUAPOKCHUIBI HATPUS U bu6mmoreka [JOK
Kayus https://m.edsoo.ru/00ae14b2

49 [ler0uHO3EMENBHBIE METAILIBI — bubnuoreka [JOK
KaJbIUi U MarHui https://m.edsoo.ru/00ae15e8

. bu6mmoreka [JOK

50 Baxneiimme coeTMHESHHS KalbLIHs

https://m.edsoo.ru/00ael15e8
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O0001IEeHUE U CUCTEMATU3ALIUS

ol N
3HaAHUH
59 JKEcTKOoCTh BOJBI M CITOCOOBI €& bubmmoreka [{OK
yCTpaHCHUS https://m.edsoo.ru/00ae1886
IIpaxTuueckas padora Ne 6 1o Teme
53 ")IrzéCTKOCTI) BOII)[I)I A METOMBI €€ bubmorexa HOK
| https://m.edsoo.ru/00aelae8
YCTpaHEHHS
. bubmmoreka [{OK
>4 AToMIHiif https://m.edsoo.ru/00aelc64
AmpoTepHbIe cBOWCTBA OKCHIA U bubnuoreka [IOK
55
THPOKCH/IA https://m.edsoo.ru/00aelc64
bu6moreka [IOK
% AKeneso https://m.edsoo.ru/00ae1d86
57 OKcuapl, THAPOKCUABI U COTTU bu6mmoreka [IOK
xene3a (II) u xemnesa (I11) https://m.edsoo.ru/00ae35e6
58 O06o00meHNe U CHCTEMAaTH3aITHS
3HAHHUH
[IpakTueckas padota Ne 7.
59 Pemenune skcnepuMeHTaIbHBIX bubnuoreka [JOK
3aj1a4 1o teMe «Baxuelmme https://m.edsoo.ru/00ae3de8
METaJIBl U UX COCAUHCHHUSI
Boruncnenus o ypaBHEHUSIM
XUMHUYECKUX PEAKIUi, €CITH OJIUH
50 W3 PEareHToB J1aH B U30BITKE UITU bubmuoreka [JOK

COJICPXKUT pUMecH. Brruncnenus
MAacCOBOM JIOJIM BBIXOJa IPOIYKTA
peakiuu

https://m.edsoo.ru/00ae1750
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O0001IEeHUE U CUCTEMATU3ALIUS

61 . 1
3HaHUH
KonTtposnsHas padota Ne4 mo teme
62 «Baxueume MeTauibl 1 UX 1
COCIIMHEHUS
63 BemectBa u matepuainsl B 1 bubnuorexa [JOK
MMOBCETHEBHOM JKU3HU YeIOBEKa https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HeHNE 1 bubnnorexa [JOK
OKpY)KaIoIIeH cpe/Ibl https://m.edsoo.ru/00ae4270
65 Ponpe xumuu B pemreHnn 1 bubnuoreka [IOK
9KOJIOTMYECKUX TPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O60011eHNE U 1 bubnuoreka [IOK
CHCTEMaTH3alUs 3HAHUH https://m.edsoo.ru/00ae0d0a
67 Peseprubrit ypok. O6001eHNE 1 1 bubmuorexa [JOK
CHCTEMaTH3alus 3HAHUH https://m.edsoo.ru/00adb33c
68 Peseprubrit ypok. O6001IeHNE 1 1 bubmuorexa [JOK
CHCTEMATU3ALNS 3HAHUI https://m.edso0.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJNYECKOE OBECHEYUEHUE OFEPA30BATEJILHOI'O
MMPOLIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA
Xumus, 8 kmace/ INabpuensa O.C., OctpoymoB WU.I'., CnankoB C.A., AKIHOHEpPHOE OOIIECTBO
«M3parenscTBO «IIpocBemenne»
Xumus, 9 xmace/ INabpuensa O.C., Ocrpoymor W.I'., CnagkoB C.A., AKIIMOHEpHOE OOIIECTBO
«M3parenscTBO «IIpocBemenne»

METOJAUYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA
Xumus. 8 xi1.: KoHtposbsHbie u mpoBepouHble paboThl kK yueOHuKy O. C. 'abpuensna «Xumus. 8»
/ O. C. T'abpuensn, I1. H. bepeskun, A. A. Ymakosa u ap. - M.: Ipoda, 2007.
Xumus. 9 xin.: Kontpoasabie u mpoBepouHblie padboTsl K yueoHuky O. C. ['abpuensna «Xumus. 9»
/ O. C. TI'abpuensiy, I1. H. Bepeskun, A. A. YmrakoBa u ap. - M.: [Ipoda, 2010.
INabpuensu O. C., BockoOoitnukosa H. I1., SmrykoBa A. B. HactonpHas kHura yunrens. Xumus. 8
KI1.: Meroauueckoe nocodue. - M.: lpoda, 2011.
INadpuensu O. C., OctpoymoB U. I'. HactonpHas kaura yaurtens. Xumus. 9 i.: Meroaudeckoe
nocobue. - M.: JIpoda, 2007.
H.b.KoBaneBckas .Xumus B Tabnumax W cxemax. 8 kiacc. J[ns camocTtosiTenbHONW paboOThI B
LIKOJIE U JioMa.
E.B.CaBunkuna, ['.I1.JlornnoBa. Xumus. COOpHUK 3a/1a4.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
I[Topran  ¢yngameHTampHOTO  XHUMHUYecKoro  oOpazoanusi ~ ChemNet.  Xumudeckas
uHpopmanroHHas cetb: Hayka, o6pazoBanue, Texnooruu http://www.chemnet.ru
Enunas KOJUIEKIIUS LIOP: [TpeamerHas KOJUIEKIIUS «Xumus» http://school-
collection.edu.ru/collection/chemistry

EcrecTBeHHO-HaydHBIE SKCIIEPUMEHTHI: XuMus. Komteknus Poccuiickoro o01eo0pa3oBarebHOTO
mopraia http://experiment.edu.ru
Bcepoccuiickas ouMnraa MKOJILHUKOB o XxuMuu http://chem.rusolymp.ru

OCHOBBI XMIMHU: JIEKTPOHHBIN yueOHuk http://www.hemi.nsu.ru

3anumarenbHas xumus http://home.uic.tula.ru/~zanchem

Knaccudukarus xuMuueckux peakiui http://classchem.narod.ru

OmnaiiH-crIipaBOYHUK XUMUYecKHX amemeHnToB WebElements http://webelements.narod.ru

[MomynsipHas OMOIMOTEKa XMMHUYECKHX 3IeMeHToB http://n-t.ru/ri/ps

. Caiir Alhimikov.net: yueOHbIe 1 cripaBOYHBIE MaTepuaisl o xumun http://www.alhimikov.net

. Caiit «BupryanbHas xuMmudeckas mkoia» http://maratakm.narod.ru

. XuMuK.py: caiiT o xumuu http://www.xumuk.ru

. Xumunueckuii nopran ChemPort.Ru http://www.chemport.ru

. XuMus U BCeX: WLTIOCTPUPOBAHHBIE MaTepPHAIIbI MO OOIIEH, OPraHMYeCcKOi U HEOPraHUIECKOH

xumuu http://school-sector.relarn.ru/nsm
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