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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1O XMMHHM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUU K pe3yJbTaTaM OCBOEHUS OCHOBHOM
o0pazoBaTeIbHOM IPOrpaMMBbl OCHOBHOTO o01ero oOpasoBaHus,
npeactaBieHHbIx B @I'OC OO0, a Takxke Ha OCHOBE (enepanbHOM paboueit
MporpaMMbl BOCIIUTAHUS M C YYETOM KOHIEMIMM MPENojaBaHusi y4eOHOro
npeamera «XuUMHUS» B 00pa3oBaTeNbHBIX  oOpraHusaiusx Poccuiickoi
denepaunu.

[Iporpamma mo xumuu MaéT MpeACTaBICHHE O LEAX, OOIIel CcTpaTeruu
oOy4eHUsl, BOCIHUTAHUS W Pa3BUTUSA OOYUYAIOIIUXCS CPEJACTBAMH Yy4eOHOTO
npeaMeTa,  yCTaHABIMBAeT  00s3aTeIbHOE  MPEIMETHOE  COJIepXKaHue,
peayCMaTPUBAET PACIPEICIICHHE €Tro M0 KiaccaM M CTPYKTYPUPOBAHHUE IO
paszznenaM M TeMaM MPOTpaMMbl MO XUMHUH, OMNPEIEIseT KOJUYECTBCHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEH/TYEMYIO
MOCJICIOBATENIBHOCTh M3YYCHUST XHUMHUU C Y4ETOM MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX CBSI3€M, JIOTUKM Y4eOHOro IMpollecca, BO3PACTHBIX
0COOEHHOCTEW OO0yYaroluXcs, ONpeaesieT BO3MOXKHOCTA MpeAaMeTa s
peanuzanuu TpeOOBaHMM K pe3ybTaTaM OCBOCHHUS OCHOBHOM 00pa30oBaTEIbHO M
IpOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHus, a Takke TpeOOBaHUMU
K pe3yjibTaTaM OOy4YeHHUss XMMHUHM Ha YpOBHE IeJiel u3ydeHHUs NpeameTra u
OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIHLHON MACSTEIBHOCTH OOYYarOIIerocs: IO
OCBOCHHUIO YUEOHOTO COJEPIKAHMUS.

3HaHWE XUMHUU CIYXKUT OCHOBOM IJIsi (DOPMHPOBAHUS MHPOBO33PEHUS
00y4aromierocsi, ero NpeCTaBICHUl 0 MaTEpPUATLHOM €JUHCTBE MUPA, BAKHYIO
pOJIb UrparoT GOPMHUPYEMBbIE XMUMHEH MPEICTABICHUS O B3aMMOIIPEBPAIICHUIX
SHEPTUU U 00 SBOJIOIUU BEIIECTB B MPHUPOJE, O MYTAX PEIICHUs TT00ATbHBIX
mpo0JIeM YCTOWYHMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, IHEPTreTHUSCKOM,
MUIIEBON M SKOJOTUYECKON 6€30MacHOCTH, TPOOJIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumun:

CIIOCOOCTBYET  peaju3aldd BO3MOXKHOCTEH IS CaMOpa3BUTUA U
dbopMupoBaHUS KYJIBTYpHl JUYHOCTH, €€ oOmed u (QYHKIIMOHAIBHON
IPAaMOTHOCTH;

BHOCHUT BKJaJ B ()OPMUPOBAHME MBIIUIEHUS U TBOPUYECKUX CIIOCOOHOCTEM
OoOydJarommXcs, HABBIKOB HMX CaMOCTOSITCIIbHOW y4eOHOW JesSTEITBHOCTH,



AKCHEPUMEHTAIBHBIX U HUCCIEIOBATEIbCKUX YMEHUN, HEOOXOAUMBIX KakKk B
MOBCE/IHEBHOM )XKM3HU, TaK U B TPOPECCUOHAILHON JIEeATEIbHOCTH;

3HAKOMUT CO CHEIU(UKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LETOCTHOTO B3TJIla HA ©IWHCTBO MPUPOABI M  YEJIIOBEKA, SBISIETCS
OTBETCTBEHHBIM 3TarioM B (POPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU I'PAMOTHOCTH
oOyyJarommxcs;

crocoOCTByeT (hOPMUPOBAHUIO 1IEHHOCTHOTO OTHOIICHUSI K €CTECTBEHHO-
HAy4YHBIM 3HAaHUSAM, K TIPUPOJE, K UEJIOBEKYy, BHOCUT CBOM BKJIajJ B
AKOJIOTUYECKOE 00pa3oBaHue 00YyUaOIIUXCS.

JlaHHbIe HarpaBlieHUs] B 00y4EeHUU XUMUM O0ECTICUUBAIOTCS CeIU(UKON
CoJiepKaHMsl yuyeOHOTro TIpeAMeTa, KOTOPBIM SBJISETCS  IEIaroruvyecku
aJanTUPOBAHHBIM OTpa)K€HHUEM 0a30BOM HAyKW XMMUH Ha ONpeeIEHHOM dTare
€€ pa3BUTHUS.

Kypc xuMun Ha ypoBHE OCHOBHOTI'O OOIIETr0 0Opa3oBaHMsI OPHUEHTHUPOBAH
HAa OCBOEHHE OOYYarOIIUMHUCS CHUCTEMbl TEPBOHAYAIBHBIX TMOHSITUH XUMUH,
OCHOB HEOPTaHWYECKOM XHMHUHM U HEKOTOPBIX OT/ACJIbHBIX 3HAUUMBIX TMOHSITUN
OpraHUYECKOW XUMHHU.

CrtpykTypa cofepkaHus IporpaMMbl 10 XUMUU c(hOpMUpPOBaHA HA OCHOBE
CUCTEMHOI0 MoAxoJa K €€ nzydeHuro. CoiepKaHue CKIIAJIbIBAETCS U3 CUCTEMBI
NOHATUMA O XHMHYECKOM DJIEMEHTE W BEIIECTBE M CHUCTEMbI TMOHITUH O
XxuMu4ecko peakiuu. OO0€ 3TH CHUCTEMBI CTPYKTYPHO OPraHHU30BaHbI 110
OPUHIUITY TOCJIEN0BATEIBHOTO PA3BUTUSl 3HAHUM HA OCHOBE TEOPETHYECKUX
IpEACTaBICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuomnueckoro 3axkona JI. M. MenaeneeBa Kak OCHOBHOTO 3aKOHA
XUMUU;

— YYEHHS O CTPOCHUH aTOMa U XUMHYECKOU CBSI3H;

— MpeacTaBiIeHUN 00 HIEKTPOJIUTHYECKON AUCCOIMALMM BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HSMIIUPUYECKH
MOJIYYCHHBIX W OCMBICIICHHBIX (DaKTOB, pPa3BUBAIOTCS IMOCJIEIOBATEIHLHO OT
OTHOTO ypOBHA K JPYrOMYy, BBINOJHAS (PYHKIMH OOBSCHEHUS U
MPOTHO3UPOBAHUSI CBOWCTB, CTPOEHUSI W BO3MOXKHOCTEH MPAKTHYECKOTO
MIPUMEHEHUS U MOJIYYEHUS U3yYaeMbIX BEIIECTB.

OcBoeHre mOporpaMMbl MO XHMHHU CHOCOOCTBYET (HOPMUPOBAHUIO
MPEJCTABICHNAS] O XHMHUYECKOM COCTABISAIONICH HAayYHOW KApTUHBI MHUpa B



JIOTHUKE €€ CHCTEeMHOMN MPUPOIBI, ICHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHHIO
¥ METOJaM MO3HAaHMS B HayKe. M3yueHne XuMUU MPOUCXOTUT C TIPUBIICUCHUEM
3HAHMA W3 paHee M3YYCHHBIX YYEeOHBIX MpeaMeToB: «OKPYKAOIMHA MHUDP,
«buonorus. 5—7 knaccel» u «Pu3uKa. 7 Kiaccy.

[Ipy wu3yd4eHUWM XUMHUU TPOUCXOTUT (HOPMUPOBAHWE 3HAHWA OCHOB
XAMHYECKOM  HAyKM Kak  00JJacTH  COBPEMEHHOTO  ©CTEeCTBO3HAHWS,
MPAKTUYCCKON JICSITEILHOCTH 4YeJOBEKa M KaK OJHOTO0 W3 KOMIIOHCHTOB
MHUPOBOM KyNbTYphIL. 3ajladya y4eOHOTro MpeaMeTa COCTOUT B (OPMHPOBAHUU
CUCTEMbI XMUMHUYECKMX 3HAHUH — BaXKHEWIINX (HAKTOB, MOHSITHH, 3aKOHOB H
TEOPETUYCCKUX TIOJIOKCHHUH, JOCTYMHBIX OOOOIICHHH MHPOBO33PEHUYECKOTO
XapakTepa, S3blka HayKd, B TMPHUOOIICHHH K HAYYHBIM METOJaM ITO3HAHMS TIPH
W3YYCHHHM BEIICCTB M XMMHUYCCKHX PEaKIHid, B (OPMUPOBAHUU U PA3BUTUU
NO3HABATEILHBIX YMEHUH W WX NPHUMCHCHUU B y4eOHO-TIO3HABATEIBHOU W
y4eOHO-HCCIIEIOBATCIIBCKON  JISATEILHOCTH, OCBOCHHM IpaBUi 0E30MacHOTO
oOpalleHus C BEIICCTBAMH B TIOBCCTHCBHOM JKHU3HH.

[Ipy wW3ydYeHMM XUMHUHM Ha YpPOBHE OCHOBHOTIO 0OIIEro oOpa30oBaHUs
BaYXHOE 3HAUYCHHE MPUOOPETTU TaKue 1EeIH, KakK:

— GopMHpOBaHUE HWHTEIEKTYaJbHO PAa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIbBHOMY MPUHSATHIO PEIICHUH,
CIIOCOOHOM alanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

— HampaBJIeHHOCTh OOy4YeHHs Ha CHCTEMaTHYeCKOe MPUOOIICHHE
0oOy4JaromuXxcs K CaMOCTOSITEIbHON MO3HABATENBHON NESITEIbHOCTH, HAYYHBIM
METOJIaM TO3HAHUS, (POPMUPYIOIIMM MOTHBAIIMIO U PA3BUTUE CIIOCOOHOCTEH K
XUMHH;

—  obecmedyeHue  yCIIOBHA, CIIOCOOCTBYIOIIIUX ~ TPUOOPETEHUIO
OoOydJaromMMHCS  OMBbITa  PAa3HOOOpA3HOW  NEATENLHOCTH, TIO3HAHUS W
CaMOTIO3HAHMS, KIFOUEBBIX HABBIKOB (KIFOUEBBIX KOMIETEHIUM), HMEIONUX
YHUBEPCAIBHOE 3HAUCHUE ISl PA3IMYHBIX BUJIOB JESTEIHHOCTH;

— (¢opMupoBanue o00mIeH (QYHKIMOHATBHON H €CTeCTBEHHO-HAYYHON
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUU OOBSICHATh U OIICHUBATH SIBICHUS
OKPYXAIOIIEro MUPA, MCIOJIb3Ysl 3HAHUS U OTbIT, MOJYYCHHBIC TIPU HU3YICHUH
XAMHH, TPUMEHSATh WX TPU PEUICHUU MPOOJIeM B TOBCETHEBHOW JKH3HU U
TPYZOBOU AEITEIbHOCTH;

— (dopmupoBaHne y O0Oy4YalOMUXCS TyMaHUCTHYECKUX OTHOIICHUH,
MOHUMAHUS TEHHOCTH XWMHWYECKWX 3HAHWH U1 BBIPAOOTKH SKOJOTUYECKU



11e71eco00pa3HOro MOBEACHUS B OBITY W TPYAOBOM JACSATEIBHOCTH B IIEJISIX
COXpPaHEHUsI CBOETO 3I0POBbS U OKPYKAIOIIEH IPUPOIHON CPEBI;

— pa3BUTHE MOTHBALUU K OOYyYEHHIO, CIOCOOHOCTEN K CAMOKOHTPOIIO U
CaMOBOCIIMTAaHMIO Ha OCHOBE YCBOEHMS OOIIEUEIOBEUECKUX IIEHHOCTEM,
FOTOBHOCTM K OCO3HaHHOMY BbIOOpY Tpoduiss W  HAOpaBICHHOCTH
JanbHeuIero o0yyeHusl.

OOmiee 4yMcaO 4YacoB, OTBEACHHBIX ISl M3YYEHHS] XUMHHM Ha YpOBHE
OCHOBHOTO 00111€T0 00pa3oBaHus, cocTaBisieT 136 yacoB: B 8 kiiacce — 68 yacoB
(2 yaca B Hezen0), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIO).



COIAEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHayabHbIe XMMUYECKHE OHATHS

[Ipenmer xumun. Posib XuMUM B ’KU3HU YETOBEKA. XUMUS B CUCTEME HAYK.
Tena u BemecTBa. PU3NYECKUE CBOWCTBA BEIIECTB. ATPETaTHOE COCTOSIHUE
BemiecTB. [loHsATHE O MeTOax MO3HAHUSA B XMMUHU. YHCThIE BEUIECTBA U CMECH.
Cnioco0nI pa3zeneHust CMecei.

ATOMBI U MOJEKYJIbl. XHUMHUYECKUE HJIEMEHThl. CUMBOJIBI XUMHUYECKUX
31neMeHTOB. [IpocThie U ClIOXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas (opmyna. BaleHTHOCTh aTOMOB XHMHUYECKUX 3JIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemlecTB. OTHOCHUTENbHAs aTOMHas Macca.
OtHOcUTENBHAST MOJICKYJIsIpHAsi Macca. MaccoBasi 40JIsl XUMUYECKOTO JIEMEHTA
B COCJIMHEHUH.

KomnuectBo BemectBa. Monbs. MounsipHas  macca.  B3auMocBA3b
KOJIMYECTBA, MACChl M YHWCIA CTPYKTYPHBIX E€IUHMI] BellecTBa. Pacué€rbl mo
dbopMyaM XUMUYECKUX COCTMHEHH.

@u3znueckue M XUMHUYECKUE SBICHUA. XHMHUYECKas peakuus u eé
OPU3HAKU. 3aKOH COXPAHEHHUS MacChl BELIECTB. XHWMHUYECKHE YpaBHEHUS.
Knaccuduxkanus XuMu4eckux peakiuil (CoeIMHeHu s, pa3IoKeHUs, 3aMeIIeHHS,
oOMeHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYJI0M, MpaBuiaMu paboThl B TabopaTopun
u mpuéMamu oOpamieHuss ¢ J1abopaTOpPHBIM O0OpyAOBaHHWEM, H3y4YCHUE U
omucaHue (UIUYECKUX CBOWCTB 0Opa3lOB HEOPTraHUYECKUX BEIIECTB,
HabOmoneHne ¢pu3ndeckux (IMIaBlieHue BOCKA, TasHUE JIb/Ia, pAaCTUpPaHUE caxapa
B CTYIIKE, KMIIEHUE W KOHJEHCAlUs BOJbl) U XUMHUUYECKUX (TOPEHUE CBEYH,
MPOKAJMBAHUE MEIHOW MPOBOJOKH, B3aUMOAECHCTBUE MeJa C KHUCIOTOM)
ABJICHUM, HAOJIOIEHHWE U OMNUCAHWE NPU3HAKOB MPOTEKAHUS XUMUYECKUX
peakiuil (pa3ioKeHue caxapa, B3aUMOJCHCTBUE CEPHOM KUCIOTHI C XJIOPHUAOM
Oapus, paznoxenue ruapokcuna meau (1) mpum marpeBanuu, B3auMoOCHCTBUE
xene3a ¢ pactBopoM conu meau (1), uzyueHue cnoco0oB pa3aesieHus: CMeceil: ¢
MOMOIIFI0  MarHuTta,  (QUIBTPOBAHWE,  BBHIMAPUBAHHWE,  JUCTHILISALINA,
xpoMarorpadus, MNpPOBEICHHE OYMUCTKU IIOBAPEHHOW COJM, HAOIIOJEHUE W
ONMCAaHUE PE3YyIbTAaTOB MNPOBEACHUS OMNbITA, WILIFOCTPUPYIOLIETO 3aKOH
COXpaHEHHMsI MacChl, CO3/IaHle MoJIeNIel MOJIEKY (IIapOCTEPKHEBBIX).



BaxxHelilne npeacTaBuTe/Id HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razoB. CocraB Bo3nyxa. Kucinopoa — 3j1€MeHT U pOCToe
BellecTBo. HaxokaeHue kuciiopojia B mpupone, (puznueckue u XUMHUECKUE
cBoictBa (peakuuu ropenus). Oxcunbl. [Ipumenenue kucimopoga. CriocoOb
MOJIyYEHHUsI KHUCIOpoJa B J1Ia0OpaTopud U MPOMBIIUICHHOCTH. KpyroBopot
KHcyIopoaa B ipupojie. O30H — aIoTponHas MoAu(pUKaIUs KUCIOPOoaa.

TeroBoit 3(pPexT XMMUYECKON peakuu, TEPMOXUMUYECKUE YpaBHEHUS,
9K30- U DHIAOTEPMHUUYECKHE peakiuu. TOIIMBO: yrojib U METaH. 3arpsi3HEHUE
BO3JlyXa, YCUJIEHUE MAPHUKOBOTO 3P eKTa, pa3pylieHne 030HOBOTO CJIOS.

Bonopon — snemeHT u mpocToe BemiecTBO. HaxoxaeHwe Bogopoja B
npupojse, (¢GU3NYECKUe W XUMHUUYECKHE CBOMCTBA, NPUMEHEHHE, CIIOCOOBI
nosryyeHust. Kuciaortsl u conu.

MonsipHbiii 00BEM ra3oB. Pacd€Thl M0 XMMHUYECKUM YPaBHECHHSIM.

®dusznyeckue CcBoOCTBa BOJbl. Boga kak pacTBOpuTesb. PacTBOpBL.
HacelllieHHble U HEHACHIIIEHHBIE PACTBOPHI. PaCTBOPUMOCTH BEILIECTB B BOJIE.
MaccoBasi 11075 BeIlIECTBA B pacTBope. XUMHUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponb pacTBOpOB B MpUpOAE W B KU3HM uenoBeka. Kpyrosopor
BOJBI B IpUPOJE. 3arpsA3HEHNE MPUPOAHBIX BOJ. OXpaHa U OYMCTKA MPUPOIHBIX
BOJ.

Knaccuduxanus neoprannyeckux coenunennit. Oxcupl. Knaccudukanus
OKCHJOB: cojeoOpasyionue (OCHOBHBIE, KHUCIOTHbIE, amMQOTepHbIE) U
Heconeobpasyromue. HomeHnknarypa okxcunoB. Pusznueckue U XUMHUYECKHE
CBOMCTBa OKCUIOB. [loyuyeHne OKCHI0B.

OcnoBanusi. Knaccudukaiysi OCHOBaHHWIA: HIENOYM M HEPACTBOPUMBbIC
ocHoBaHMs. HoMeHknaTypa ocHoBaHHU. PU3NUECKHE U XUMUYECKHE CBOMCTBA
ocHoBaHul. [lonyyeHne ocHOBaHMM.

Kucnotsl. Knaccudukanus xkucnor. Homenknarypa kucior. Ouznueckue
U XMMUYECKHE CBOMCTBA KUCIOT. Pan aktuBHOCcTM MetaimioB H. H. bekerosa.
[Tomydenue KUCIOT.

Comu. Homenknatypa coneil. @Pu3MdyecKue M XHMHYECKHE CBOWCTBA
conent. [lonydyenue comen.

['eneTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCAMHEHUM.

Xumuueckuit IKCnepumenm:

KAUECTBEHHOE ONPEACICHHE COAEPKAaHUA KHUCIOpoJa B  BO3AYyXE,
MoJiyuyeHue, coOupaHue, paclo3HaBaHUE M U3YYEHUE CBOMCTB KHUCIOPOJA,
HaOJI0JICHHE  B3aWMOJICMCTBUS  BEIIECTB C  KHUCJIOPOJAOM U YCJIOBUS



BO3HUKHOBEHHUSI M TIpEeKpalleHus TopeHus (moxkapa), O3HAKOMJIEHHUE C
oOpa3lilaMd OKCHUJIOB M OINKCAaHHE UX CBOWMCTB, MOJy4YeHUE, COOUpaHUe,
pacrio3HaBaHUE M W3y4YE€HHE CBOMCTB BOJIOpojJia (TOpEeHHUE), B3aUMOJCHCTBHE
Bojiopoja ¢ okcuaoM mMeau (I1) (Bo3mMokHO MCIOIB30BaHUE BUACOMATEPHUAIIOB),
HaOJI0/IeHre O00pas3lioB BEIIECTB KOJIMYECTBOM | MOJb, HCCIEI0BAHUE
OCOOCHHOCTEM pacTBOPEHHUS BEIIECTB C Pa3IUYHONM PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHON MAacCCOBOW JOJEH pacTBOPEHHOIO
BEI[ECTBA, B3aMMOJICCTBHME BOJbI C MeTAIaMH (HATpPUEM U KaJIbI[UEM)
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUANIOB), UCCIEAOBAaHUE OOpa3IoB
HEOPraHUYECKUX BEIIECTB Ppa3IMYHBIX KJIACCOB, HAOJIOJACHUE W3MEHEHUS
OKpacKM MHIMKATOPOB B pacTBOpax KHUCIOT U WIEJIOYEH, H3y4YCHUE
B3aumozeincTBus okcuaa meau (II) ¢ pacTBopoM cepHOM KHCIOTHI, KHCIOT C
MEeTaJJIaMU, PEAKLIUI HeUTpaau3auu, Mojay4eHue HEpacTBOPUMbBIX OCHOBAHUM,
BBITECHEHHE OJIHOTO MeETajula JpPYyruM W3 PacTBoOpa COJIM, PEIICHUE
AKCIIEPUMEHTAJbHBIX 3a7ay Mo TeMe «BakHeilme KiIacCchl HEOPraHUYECKHUX
COECIMHEHUI.

IMepuonuueckuit 3axkoH U Ilepuogmuyeckasi cucreMa XMMHYECKHX
ieMenToB JI. . MenneneeBa. CtpoeHue aTtoMoB. XUMHU4YECKasi CBS3b.
OxucanTeIbHO-BOCCTAHOBUTEIbHBIC PEAKIIUT

[lepBbie MOMBITKH KIaCCUPUKALMKA XUMUUYECKHX 3yeMeHTOB. [loHaTHe o
IPYIIaxX CXOOHBIX AJIEMEHTOB (ILIEJIOYHBIE U WIEJIOYHO3EMENbHBIE METAJLIHbI,
raJIOreHbl, MHEPTHBIE Ta3bl). ODJIEMEHTHI, KOTOpble 00pa3yroT amdorepHbie
OKCHUJIbI U THIPOKCH/IBI.

[Tepunonnueckuit 3axkoH. [leppoanueckas cucreMa XUMHYECKUX 3JIEMEHTOB
J. WN. MenneneeBa. KopoTkomepuoaHas ¢ JIMHHONEPHOIHAS (OPMBI
[Tepuonuueckoit cuctembl xumuueckux odiaemeHToB J[. WM. Menneneena.
[lepuonsr u rpymnmbl. OU3NUECKUN CMBICI NOPSAKOBOIO HOMEpPA, HOMEPOB
[IEpUOJIa U TPYIIIBI AJIEMEHTA.

Crpoenue artomoB. CocTaB aTOMHBIX siaep. WM30Tombl. DIEKTPOHBI.
CtpoeHne AIEKTPOHHBIX 000JI0YEK aTOMOB NEPBBIX 20 XMMHYECKUX DJIEMEHTOB
ITepuonnueckon cuctemsl Jl. 1. Menaeneesa. XapakTepucTUKa XUMUYECKOTO
3JIEMEHTA IO ero nosoxxenutro B [lepuoanueckoint cucreme . . Menneneena.

3aKOHOMEPHOCTH HM3MEHEHUSl pajnyca aTOMOB XUMUYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAUIMYECKUX CBOMCTB I10 TPYINaM U NEPUOIaM.



3nauenue llepumommueckoro 3axkoHa u llepuonnueckoll  CUCTEMBI
XUMHUYECKHUX DJIEMEHTOB Ul pa3BUTHUS Hayku U npaktuku. [. . Mennenees —
YYEHBIN U IPaXKJaHUH.

Xumuueckass cBsi3b. KoBaneHTHas (ToJisipHass W HEMOJSpHAas) CBSI3b.
DIIEKTPOOTPUIATEIBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAS CBS3b.

Crenenb okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIIU.
[Ipouieccrl OKUCIIEHUSI U BOCCTAHOBJIEHUS. OKUCIUTENU U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3yuyeHrne 0oOpas3IoB BEIIECTB META/VIOB U HEMETAJUIOB, B3aUMOJCHCTBHE
TUJAPOKCHIA IIMHKA C PAacCTBOpAMHU KHCJIOT U IIEJIOYEH, MPOBEIACHUE OIIBITOB,
WUTIOCTPUPYIOIIMX TMPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX —PEaKIU
(ropeHue, peakiu pa3ioKeHUs, COSTUHEHUS ).

Meoscnpeomemnule céa3u

Peanuzamus MeXNpeIMETHBIX CBSI3€M MPU U3YYEHUM XUMHUM B 8 Kiacce
OCYIIECTBIISICTCS Yepe3 HCIOJb30BaHUE KakK OOIIMX €eCTeCTBEHHO-HAYYHBIX
MOHATUM, TaK W TIOHSATHUM, SBJISIONIMXCA CHUCTEMHBIMH JUJIS OTJEIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOT' O IIUKJIA.

OOmue ecTecTBEHHO-HAyYHbIC TIOHATHSA: HaydHbIM (akT, THIOTE3a,
TEOpHs, 3aKOH, aHalIW3, CHHTE3, KilaccUPUKamus, TEPUOJIUYHOCTD,
HaOJII0/IeHNE, SKCIIEPUMEHT, MOJISTTUPOBaHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

dusznka: marepusi, atoMm, 3JIEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIIHI,
W30TONbI, PAAUOAKTUBHOCTh, MOJICKYJA, JJECKTPUUYECKUN 3apsijl, BEIIECTBO,
Ten0, 00bEM, arperaTHoe COCTOSTHHE BEIECTBAa, Ta3, (PU3MUECKHE BEIUYHUHBI,
€IMHUITBI U3MEPEHUSI, KOCMOC, TUIaHETHI, 3BE3/b1, COJHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: atmocdepa, ruapocdhepa, MHUHEpaAIbl, TOPHBIC MOPOIBI,
MOJIE3HBIE UCKOITAEMBbIE, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTtBo 1 XMMHYECKAs peaKIus

[Tepunonuueckuit 3axkoH. [leppoanueckas cucteMa XUMHYECKUX 3JIEMEHTOB
1. U. MengeneeBa. CTpoeHre aToOMOB. 3aKOHOMEPHOCTH B UBMEHEHUU CBOMCTB
XUMHUYECKUX JJEMEHTOB TIEPBBIX TPEX MNEPUOJOB, KalMs, KaJIblHS W UX
COCJIMHEHUH B COOTBETCTBUM C IIOJIOKECHUEM 3JIEMEHTOB B Ilepuoanueckoit
CHCTEME U CTPOCHUEM KX aTOMOB.



Ctpoenue BemlecTBa: BUAbI XUMHUYECKOW CBSI3U. TUIBI KPUCTAIIIMYECKUX
PELIETOK, 3aBUCUMOCTDb CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKH
W BUJIa XUMHYECKOM CBS3H.

Knaccudpukanms u  HOMEHKJIaTypa  HEOPTraHMYECKUX  BEIECTB.
XUMHYECKME CBOMCTBA BEIIECTB, OTHOCAIIUXCS K PpPa3IMYHbIM Kjaccam
HEOPraHUYECKUX COCITMHEHUM, TECHETUYECKAs CBSI3b HEOPTAHUYECKUX BEIIECTB.

Knaccudpukanus XUMUYECKUX peakIuid MO pa3IMuHbIM Mpu3HakaMm (110
YUCJTy U COCTaBY YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TETUIOBOMY d(PdeKTy,
110 MW3MCHCHHUIO CTCICHECH  OKHCJIEHHS XHUMHYECKHX DJJIEMEHTOB, IIO
o0paTMMOCTH, TIO Y4YacTHIO Karajiu3aTopa). IJK30- H JIHIOTCPMHUYECKUE
peaKIuM, TEPMOXUMUUECKUE YPABHEHMUSI.

[TonsitTue o ckopoctu xumuueckoi peakiuu. [lonsTre 06 0OpaTUMBIX U
HEOOpAaTUMBIX XUMHYECKUX peakiusx. [loHATHE O TOMOT€HHBIX U
reTeporeHHbIx peaknuax. llonsitue o karanuze. [loHATHE O XUMHYECKOM
paBHOBecuU. DaKTOpHI, BIUSIONIME HA CKOPOCTh XUMHYECKOM pEAKIMU U
MOJIOKEHUE XMMHUYECKOTO PABHOBECHSL.

OKHUCIUTEIPHO-BOCCTAHOBUTEIIBHBIC  PEAKIIMK, JJIEKTPOHHBIM  OanaHC
OKUCJIUTEIbHO-BOCCTAHOBUTEIbHOW  peakiuu. CocTaBieHHE  ypaBHEHUMU
OKHUCJIMTEIIbHO-BOCCTAHOBUTEIIBHBIX pPEAKIHUM C HCIIOJIb30BAaHUEM METOJA
AJIEKTPOHHOTO OajaHca.

Teopus BJIEKTPOJIUTHYECKON JIUCCOIIMAIIMH. DIIEKTPOJIUTHI u
HE3JICKTPOJIUThl. KaTnoHbl, aHMOHBL. MeEXaHu3M AUCCOIMAIMA BEIIECTB C
pPa3IMYHBIMU BUJAMU XUMHYECKOUW cBsi3u. CterneHpb auccounanuu. CuibHbIE U
ciadbIe ATIEKTPOITHUTHI.

Peakiiuun wonHOro oOMeHa. YCIIOBHS TPOTEKAHHS pPEaKIUii HOHHOTO
oOMeHa, TIOJHBIE M COKpAamI¢HHBbIC HWOHHBIC ypaBHeHUs peakiui. CBoiicTBa
KHCJIOT, OCHOBaHUWM U COJIEH B CBETE MPEACTABICHUN 00 3JIEKTPOIUTHUYECKON
nucconnanu. KauecTBeHHbIE peakiiuyd Ha HOHBIL. [IoHATHE O TMAPOIN3E COEH.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHUE C MOJICJISIMU KPUCTAJUTMYECKUX PEMIETOK HEOPraHMYECKUX
BCIIIECTB — METANIOB W HEMETaIoB (rpaduTa W ajiMasa), CIOKHBIX BEIICCTB
(x;mopuga HaTpus), MCCICAOBAHME 3aBUCUMOCTH CKOPOCTH XUMHUUYECKOU
peakiuu  OT  BO3JCHCTBHS  pa3IMYHBIX  (PaKTOPOB, HCCIICJOBaHUE
3JIEKTPOIPOBOJTHOCTH PACTBOPOB BEIIECTB, MpoIEcCa IUCCOLNHALNAN KHUCIIOT,
Iea04ei U coyiek (BO3MOXKHO MCIIOJIb30BaHNE BUIEO MAaTEPHAJIOB), MPOBEACHUE
OTBITOB, WTIOCTPUPYIOIMIMUX MPU3HAKU MPOTEKAHUS pEeaKIMii MOHHOTO oOMeHa



(oOpazoBanue ocajaka, BbIJEJIEHHE Tra3a, OOpa3oBaHHE BOJbBI), OIBITOB,
WUTIOCTPUPYIOIINX TMPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX —pPEaKIUui
(ropenue, peakuuu pa3noKeHus, COEIMHEHHS ), pacno3HaBaHUE
HEOPraHWYECKUX BELIECTB C MOMOIIBI0 KAaYeCTBEHHBIX PEAKIUN Ha HOHBI,
pelIeHre 3KCIEePUMEHTANIbHBIX 3a/1a4.

Hemertanbl U MX coelnHeHUA

OO6mass xapakTepucTuka TajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. Ctpoenue u Gu3nueckue CBOMCTBA MPOCTHIX
BEUIECTB — TallOTeHOB. XHUMHUYECKHME CBOMCTBA Ha TNpUMepe XJopa
(B3auMopeiicTBUE C MeTajlaMH, HeMeTalJlaMH, Lieiao4yamu). XJIOPOBOJOPO.
ConstHast KMCI0Ta, XMMHYECKHE CBOWCTBA, MOJIy4eHHE, TpuMeHeHue. JlelicTBue
XJIOpa ¥ XJIOPOBOJIOPOJAa Ha OpraHU3M 4esloBeka. BaxxHelme XJopuabl U Ux
HaX0XJCHHE B IPUPO/IE.

O6mast  xapakrtepuctuka ds1eMeHToB  VIA-rpynmbel.  OcobGeHHOCTH
CTpOEHUSI aTOMOB, XapaKkTepHble cTeneHn okucieHus. CTpoeHue U Gpu3nuecKue
CBOMCTBAa TPOCTBIX BEHIECTB — KHCIOpoAa H Cepbl. AJIOTPOIHBIC
MoaU(UKALIMK KUCIOPOJa U cepbl. XUMHUYECKHE CBOICTBa cepbl. CepoBOAOPOI,
cTpoeHue, ¢u3MUeckue MW XUMHYeckue cBoicTBa. OKCHUIBI Cepbl  Kak
NPEICTABUTENN KHUCIOTHBIX OKCuAoB. CepHas KuclIOTa, (U3HUYECKHE W
XUMHYECKHE CBOMCTBa (00mIMe Kak TMpeACTaBUTENs Kiacca KUCIOT U
cneruduyeckrue). XUMUYECKUE PEaKIINH, JeKalllie B OCHOBE MPOMBIIIIEHHOTO
crocoba mony4yeHus: cepHoil kucnothl. [Ipumenenue cepnoit kucinotsl. Conu
CEepHOM KHCIIOTHI, KAUeCTBEHHAsI peakiusi Ha cynbdaT-noH. Haxoxnenue cepsl
U €€ COCIUHEHUN B MPUPOAEC. XUMHUUYECKOE 3arpA3HEHUE OKPYKAKOIIEH CPEIbl
COEIMHEHUAMU cepbl (KUCIOTHBIE OXKAM, 3arps3HEHUE BO3JyXa U BOJIOEMOB),
CIIOCOOBI €T0 MPEOTBPAIICHUS.

OO6mast xapakTepucTrka 3meMeHToB VA-rpymmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTE€pHbIE CTENEHU OKHUCIEHHA. A30T, pPAacHpOCTPAaHEHHE B
npupojie, pusnueckue U XuMHueckue cpoiicta. KpyroBopot azota B nmpupoje.
AmMuak, ero Gpu3MYecKrue U XUMUYECKHUE CBOMCTBA, TIOyYEHUE U TIPUMEHEHHE.
Comu amMMoHUS, WX (GU3HYECKHE W XUMUYECKHE CBOWCTBA, NPHUMEHCHHE.
KauecTBeHHast peakiusi HAa MOHbBI aMMOHUSA. A30THas KHCIJIOTa, €€ MOJIy4YeHUe,
dusnueckne M XUMHUYECKHME CBOWCTBAa (OOIIME KakK TMpEACTaBUTENS Kiacca
KUCIOT U cnenuduueckue). Mcrnonp3oBaHue HUTPATOB U COJIEH aMMOHUS B
KaueCcTBE MUHEPAIbHBIX yA0OpeHuil. XUMUYECKOe 3arpsi3HEHUE OKpY:Karolei
Cpeabl COeAMHEHUAMU a30Ta (KUCJIOTHBIE JT0XKIH, 3arPSI3HEHUE BO3AYyXa, MOYBbI



u BonoéMoB). docdop, amnorponusie Mogudukanuu docdopa, uznueckue u
xumuyeckue cBouctBa. Oxcun dochopa (V) u  docdhopHas Kuciora,
dbu3nUecKue U XMMUYECKHEe CBOMCTBa, osyueHue. Mcnonb3oBanue dpocdaTtos B
KaueCTBE MUHEPAJbHBIX YI0OpECHUI.

O6mast  xapakrepuctuka d31eMeHToB [VA-rpynmbl.  OcobeHHOCTH
CTPOCHHMSI aTOMOB, XapaKTEPHBIC CTEIICHU OKHUCJICHUS. YTJIEPOJl, ajNIOTPOITHbIC
Moau(dUKALIUA, PACTIPOCTPAHEHUE B TMPUPOJE, (PUIMUECKHE U XUMHUYECKUE
cBoiicTBa. AncopOuus. Kpyrosopor yriaepona B npupoae. Okcuasl yriepoja,
uX (U3MYECKHEe M XUMHYECKHUE CBOWMCTBA, JCUCTBUE HA >KUBBIC OPraHU3MBI,
MOJIy4eHUE W TIPUMEHEHUE. DKOJIOTHYECKUE MPOOIEMBbI, CBI3aHHBIE C OKCUJIOM
yraepona (IV), rumoreza rioOaJibHOrO TOTEIUICHHS KIUMaTa, MapHUKOBBIN
addekr. YrompHas Kuciaora u e€ CconM, UX (PU3MUECKHEe U XUMHYECKHUE
CBOMCTBa, IMOJy4YeHHEe U NpuMeHeHue. KauecTBeHHass peakuusi Ha KapOOHart-
noHbl. Mcnonb3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U
CEJIbCKOM XO3SIMCTBE.

[lepBoHauanbHble TIOHATHS OO0 OpPraHUYECKUX BEIIECTBAX Kak o
COCIMHEHUAX yriepoja (MeTaH, dTaH, TWJIEH, alleTHJIEH, STaHOJI, IJIMIIEPUH,
yKCycHasi KucioTa). [IpupoaHble HCTOYHUKH  YTIEBOJOPOJOB  (yroib,
IPUPOJIHBIN ra3, HeTh), MPOIYKTH UX MepepaboTku (OCH3UH), UX POJIb B OBITY
U npombinieHHOCTH. [ToHsITHE 0 OMOJIOrHMYecKH Ba)KHBIX BEHIECTBAX: JKHUPAX,
Oenkax, yrieBoJax — M UX POJIM B KM3HU yeloBeka. MaTepuanbHOE €IMHCTBO
OpPraHMYECKUX U HEOPTaHUYECKUX COCTUHEHUIA.

Kpemuuii, ero ¢wusnueckue M XHUMHUYCCKHE CBOWCTBA, IOJYyYCHHE U
npumeHenne. CoenuHeHus KpemHus B mpupozae. OOmue mpencraBieHusi o0
okcuae kpemuus (IV) u xpemaueBoi kucnore. CUIIMKaThI, ©X UCIOJIb30BAaHUE B
OBITY, B MPOMBINIJICHHOCTH. Ba)kHeIine cTpouTenbHbIE MaTEpUAIIbl: KEPaAMUKa,
CTEKJIO, IIEMEHT, O€TOH, Kee300eToH. [IpobieMpl 6€30IacHOTO UCIIOIB30BAHUS
CTPOUTEIbHBIX MAaTEPUAJIOB B IOBCEHEBHON KU3HMU.

Xumuueckuii IKcnepumenm:

u3ydeHrne oOpa3I0oB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJISTHOM
KHCIIOTHI, TPOBEICHNE KAaYeCTBEHHBIX PEAKIIU Ha XJIOPU/-UOHBI U HAOIIOACHHUE
MPU3HAKOB MX MPOTEKAHUS, OMBITHI, OTpaXkaromue (pu3ndecKkne u XUMUYECKUE
CBOMCTBAa TaQJIOI€HOB W HMX COEOUHEHUN (BO3MOXXHO HCIOJIb30BAaHHE
BUJICOMATEPHUATIOB), O3HAKOMJICHHE C oO0pas3laMu XJIOPUIO0B (TaJOTeHUIOB),
O3HAKOMJICHHME C o0pa3mamMu cepbl U €€ COeqUHEHUSIMU (BO3MOKHO
UCIIOJb30BaHUE BHUACOMATEPHUANIOB), HaONIOAEHUE TMpolecca OOyriuBaHUs



caxapa IIOX JACHCTBUEM KOHILICHTPUPOBAHHOM CEPHOM KHUCIIOTHI, U3YYCHHUE
XUMUYECKUX CBOWCTB  pa30aBICHHON CEpHOW  KHUCIOTHI, MPOBEICHUE
KaueCTBEHHOM peakiuu Ha cyiabpaT-uoH U HaOMOACHUE TMpu3HaKa e&
MIPOTEKAHUS, O3HAKOMIIEHHUE C (PU3NYECKUMHU CBOMCTBaMU a30T1a, pocdopa U ux
coeIMHEHUN (BO3MOXKHO HCIIOJb30BaHUE BHUIEOMATEPHAJIOB), 0O0pa3laMu
a30THBIX U (pocPopHBIX YI0OpEeHH, MoayYeHrue, coOupanue, pacrio3HaBaHUE U
M3y4YEHUE CBOMCTB aMMHAKA, MPOBEACHHUE KAYECTBEHHBIX PEAKIM Ha HOH
ammoHust u  (QocdaT-uOH W U3yYEHHWE TNPU3HAKOB UX TMPOTEKAHUS,
B3aUMOJICHCTBHE KOHIICHTPUPOBAHHOM a30THOM KHUCJIOTHI C MEAbIO (BO3MOXXHO
UCIIOJIb30BaHUE BHJICOMATEPHUAIIOB), HU3YUYEHHUE MOJCICH KPUCTAITUYECKUX
pemérok anMmasza, rpaduta, QyIepeHa, O3HAKOMJIEHHE C MPOIECCOM
a7IcopOLMKM PacTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIIEM U YCTPONCTBOM
IPOTHUBOTa3a, MOJy4deHHE, COOMpaHue, paclo3HaBaHWE W HM3YYCHHUE CBOMCTB
YIJAEKUCIIOTO Ta3a, MPOBEJACHUE KAaueCTBEHHBIX peakiuid Ha KapOoHAT U
CUJIMKAT-UOHBl U M3YYECHHUE TMPU3HAKOB HUX TMPOTEKAHUs, O3HAKOMIICHUE C
NPOAYKIUEH CHIMKATHON MNPOMBIILUICHHOCTH, PEUICHHE SKCIEPUMEHTAIBHBIX
3aja4 no teMe «BakHeHIne HeMeTaJUTbl U UX COCIUHECHUSY.

MeTanjabl 1 UX COeAMHEHHS

OO6miass xapakTEepUCTUKAa XUMHUYECKUX DJJEMEHTOB — METAUIOB Ha
OCHOBAaHMU MX MOJIOKEHUA B [leproanueckoi cucreMe XUMUYECKUX AJIEMEHTOB
1. 1. MenneneeBa u ctpoeHus atromoB. CTpoeHHe MeTaJIOB. MeTtamnyeckast
CBSI3b U METAJUIMYECKasi KPUCTAUIMYECKAs PelIETKA. DJICKTPOXUMUYECKUN Pl
HanpsOKEHUH MeTayuioB. (PU3WYECKME M XHMHUYECKHE CBOWCTBAa METAJJIOB.
OO6mue crocoObl TONyYeHUs MeTaioB. [loHSATHE O KOPPO3WH METaJIOB,
OCHOBHBIC CIOCOOBI 3aIMTBl HMX OT Koppo3uu. CruraBel (CTajib, YYTYH,
JTIOpATIOMUHUN, OPOH3a) U UX MPUMEHEHHUE B OBITY ¥ IPOMBIIIJICHHOCTH.

[[lenoynble  MeTauibl: TOJOXKEHWE B llepuommyeckond  cucrteme
xuMuueckux 31eMeHToB /. 1. MeHneneeBa, CTpo€HHE UX aTOMOB, HAXOXKICHUE
B mnpupoje. Pu3nyuecknue U XMMHYECKHE CBOWCTBA (Ha TMpUMEpE HATPUA U
kanusi). OKcuabl W THAPOKCUIBI HATpus W Kanus. [IpruMeHeHHe IIeT0YHbIX
METAJJIOB U X COCAUHCHUIA.

[[lemouyHO3EeMENbHBIE METaIIbl MarHMid W KaJdbLMK: TIOJ0XXKEHHUE B
[Tepuonuueckoit cucreme xumuueckux osnemeHTtoB J[. M. Mennaeneena,
CTPOCHME HMX aTOMOB, HaxoxJeHue B npupoaec. Duznmyeckne m XUMHUYECKUE
CBOWMCTBA MarHus W Kaiblldsg. BakHeWmne coeauHEeHUs Kaabliusd (OKCH,
TUAPOKCHL, COJI). JKECTKOCTH BOJIBI U CIOCOOBI €€ YCTpaHEHUS.



Anromunui: mnonoxeHue B llepuonnueckoil cucTeMe XMMHYECKHX
anementoB JI. M. MeHnneneeBa, CTpO€HME aroma, HAXOXKJICHUE B IPUPOJE.
dusnueckue M XUMHUUYECKHE CBOMCTBa anmtoMuHUsA. AMQoOTepHbIe CBOICTBa
OKCHJIa U TUAPOKCHUIA ATFOMUHUSL.

Kenezo: nonoxenue B [lepuoanueckoi CUCTEME XUMHUYECKUX JIEMEHTOB
. 1. Menneneesa, cTpoeHHe aroMa, HaxoxzaeHue B npupozae. dusznueckue u
XUMUYECKHEe CBOMCTBa >kene3a. OKCHUIbl, TUAPOKCUAL U conu sxenesa (II) u
xenesa (III), ux coctas, cBOKCTBA U TOJIyYEHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C oO0pasllaMud METAJUIOB M CIUIaBOB, MX (PU3UUYECKUMHU
CBOMCTBaMH, U3Yy4Y€HHUE PE3YyJbTATOB KOPPO3UU METAIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUJIEOMATEPUATIOB), OCOOCHHOCTEH B3aUMOJEUCTBUS OKCHIA
KaJIblIUsl M HATpPHUs C BOJOM (BO3MOKHO HCIIOJB30BaHUE BHICOMATEPHAIIOB),
UCCIIeIOBaHNE CBOMCTB KECTKOM BOJIbI, IPOIIECCA TOPEHUS Kelie3a B KUCIOPO/Ie
(BO3MOKHO HCIIOJIb30BAaHUE BHJICOMATEPHUANIOB), IPU3HAKOB MPOTEKAHUS
KAUYEeCTBEHHBIX PEAKI[Mii Ha MOHBI: MarHus, KaJblUs, AJIIOMUHUS, [IUHKA, XKeJe3a
(IT) m oxeneza (III), memm (II), HaOmOmEeHWME U OMHCAaHUE TMPOIECCOB
OKpAalllMBaHUsS IJJAaMEHW HWOHAMHU HATpHUs, Kaluid H KajbIUs (BO3MOXKHO
UCIIOJIb30BaHUE BUIEOMATEepUaoB), HCCIeIOBaHUE aM(OTEpHBIX CBOWCTB
TUAPOKCUAA ATIOMHHHUS U TUAPOKCUIA LMHKA, PEHIEHUE SKCHEPHUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxkHelmme MeTamibl U UX COEAUHEHUS.

XuMHA U OKPYXKAKOIIAA Cpeaa

BemecTtBa m Marepuasibl B ITOBCEIHEBHOM KM3HM 4YeJIOBEKa. be3omacHoe
MCIIOJIb30BaHME BEIIECTB U XUMUUYECKHUX peakiuii B ObiTy. [lepBas momomp npu
XUMHUYECKUX 0KOTaX U OTPaBJICHUSIX.

XHUMHUYECKOE 3arpsiI3HEHUE OKPYKalolllel cpeabl (MpeaeabHas JOMyCTUMas
KOHILIeHTpaus: Bemiects, painee — IIJIK). Ponp xumum B pemeHun
9KOJIOTHYECKHUX MPOOIIEM.

Xumuueckuit IKCnepumenm:

U3y4YeHHE 00pa3I0B MaTEPHATIOB (CTEKJIO, CIIJIaBbl METAJIJIOB, MIOJTMMEPHBIE
MaTepuarbl).

Mexcnpeomemmuwie ceéa3u

Peanuzanus mMexnpenIMeTHbIX CBSI3€M NMPU U3YYEHHM XUMHUHM B 9 Kiacce
OCYLIECTBIISIETCS YEPe3 HCIOJb30BAHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHATUM, TAaK W TOHATHM, SBISIOIIUXCA CUCTEMHBIMH JUISI OTAEIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.



OO61ue ecTeCTBEHHO-HAYYHBIC MTOHSATHS: HAYYHBIN (DaKT, TMIIOTE3a, 3aKOH,
TEOpHs, aHaIW3, CHUHTE3, KiIaccu(UKalus, MNePUOJUIHOCTh, HAOIIOJICHHE,
AKCHEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, MOJENb, SBICHUE, MapHUKOBHIN
3 PeKT, TeXHOJIOT UL, MAaTEPUAIIBI.

dusnka: marepus, aTtoMm, 3DJIEKTPOH, NPOTOH, HEWUTPOH, HOH, HYKIIHI,
M30TOIbI, PaJUOAaKTUBHOCTb, MOJIEKYJa, DJICKTPUYECKUN 3apsii, MPOBOIHUKH,
MOJIYNIPOBOJHUKH, JUAJICKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEI0, OO0BEM,
arperaTHO€  COCTOSIHME  BEIeCTBa, Ta3, pacTBOp, PacTBOPUMOCTb,
KpUCTAJUIMYECKasi PEMIETKa, CIUIaBbl, (PU3MUYECKUE BEJIMYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMUYECKOE TPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: gorocunres, apixanue, 6mocdepa, IKOCUCTEMa, MUHEPATIbHbBIE
yI00peHUsl, MUKPOIJIEMEHTBI, MAaKPO3JIEMEHTHI, MUTATEIIbHBIC BEIIECTRA.

I'eorpadus: atmocdepa, rumpocdepa, MUHEpaATbl, TOPHBIE TMOPOIbI,
M0JIE3HbIE UCKOIAaeMbI€, TOIIJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNbTAThl OCBOEHHUS MPOrpaMMbl OCHOBHOTO OOILETO
o0pa3oBaHus JOCTUTAIOTCS B XOJA€ OOYyYEHMs] XUMHHM B €JUHCTBE y4eOHOH U
BOCIIUTATEIIbHOM  JEATEIbHOCTY B  COOTBETCTBUU C  TPAJULIMOHHBIMU
POCCUHUCKUMU COIMOKYJIBTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMH,
NPUHSATHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMH IMOBEJICHHUS U CIIOCOOCTBYIOT
nporeccaM CaMONO3HaHUs, CAMOPA3BUTHUS U COLIMAIIM3AIMHN 00 y4atoIIUXCS.

JIM4HOCTHBIE  pe3ydbTaTbl  OTPA)XarOT TOTOBHOCTh  OOy4YaromMXcs
PYKOBOJICTBOBAThCSI CHCTEMOM TMO3UTHUBHBIX IIEHHOCTHBIX OpPHEHTAIUA W
paciIMpeHre ombITa JesTeILHOCTA Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS .

IIEHHOCTHOTO  OTHONICHUS K  OTEYECTBEHHOMY  KYJIBTYpPHOMY,
UCTOPUYECKOMY M HAyYHOMY HACJIEIAWI0, MOHUMAaHUs 3HAYCHUS XUMHUYECKOU
HAyKU B )KM3HU COBPEMEHHOTO OOIIECTBAa, CIOCOOHOCTH BIAAETh JOCTOBEPHOI
uHbopMaIel O TepeloBbIX JOCTIKEHUSIX M OTKPBITUAX MHPOBON U
OTEYECTBEHHON XHMHUH, 3aWHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00
yCTPOICTBE MUpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIBHBIX HOPMAax M MPaBHIAX MEXKIMYHOCTHBIX
OTHOLIEHUM B  KOJJIEKTUBE, KOMMYHHMKAaTUBHOM KOMIIETEHTHOCTH B
0OIIIECTBEHHO T0JIC3HOM, y4eOHOMCCIIEI0BATEILCKOM, TBOPYECKOW M JPYTHUX
BUJIAX JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOM JESTEIHHOCTU
IIPY BBIMIOJTHEHUU YY€OHBIX, MO3HABATEIbHBIX 33/1a4, BHIITOJIHEHHUH XUMHYECKUX
OKCIIEPUMEHTOB,  CO3JJaHUM  YYEOHBIX  MPOEKTOB,  CTPEMJICHHS K
B3aMMOITIOHMMAHUI0O ¥  B3aWMMOIOMOINM B  TIpoIlecCe OATOM  y4eOHOM
NEATEeNIbHOCTH, TOTOBHOCTU OILICHMBAaTh CBOE MOBEIAEHUE M IOCTYIKH CBOMX
TOBapHUIIEH C MO3ULIMK HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJIEICTBUI IMOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHUPOBO33PEHUYECKUE MPEACTABICHUS O BEIIECTBE U XUMUUYECKOW PEeakilvH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU M COCTABIISIOLIUE
OCHOBY JJIsl TOHUMAaHWMsI CYIITHOCTH HAYYHOW KapTUHBI MUPA, IPEACTABICHUSI 00



OCHOBHBIX 3aKOHOMEPHOCTSAX DPa3BUTHUS IMPUPOJBI, B3aUMOCBA3AX 4YEJIOBEKA C
NPUPOTHOMN CPEIOH, O POJIM XMMHUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

ITI03HABATEIbHBIE MOTHUBBI, HAIIPABICHHBIE HAa IOJIy4YEHUE HOBBIX 3HAHUI
M0 XUMHM, HEOOXOJIWMBbIE sl OOBSCHEHHs] HAOJIOJAaeMbIX MPOILIECCOB H
ABJICHUW, MO3HABATEIbHOM, MH(POPMALIMOHHON M YUTATEIbCKOM KYJIbTYpbI, B
TOM YHCJE HaBBIKOB CaMOCTOATEIbHON paldoThl € Yy4yeOHBIMH TEKCTAMH,
CIIPAaBOYHOM  JINTEPATypOM, JIOCTyINHBIMM  TEXHUYECKHUMH  CpPEICTBAMU
UH(OPMAIIMOHHBIX TEXHOJIOTUH;

UHTEpeCc K OOYyYEeHHMIO M TO3HAHUIO, JHO003HATEIbHOCTb, TOTOBHOCTH U
CIIOCOOHOCTh K  €aMOOOpa30BaHHIO, NPOEKTHOW U  HCCIEJ0BaTENIbCKOU
NEeSTENbHOCTH, K OCO3HAHHOMY BBIOOPY HaNpaBIE€HHOCTH U YPOBHs 00y4YeHHS B
JIaTbHEUIIIEM;

4) opMuUpOBaHHUS KYJbTYPbI 310POBbS

OCO3HAaHHE LIEHHOCTH JKM3HU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3JI0pOBbIO, YCTAHOBKM Ha 370POBBIM 00pa3 >KU3HHU, OCO3HAHHME TOCIEIACTBUN U
HETMPUSATAE BPEIHBIX TMPUBBIUCK (YMOTPEOJICHHUS aJIKOTONS, HAPKOTHKOB,
KypeHHs), HEOOXOAMMOCTH COOJIIOJCHHS TpaBHJl  OE30MacHOCTH  IpHU
oOpalieHN ¢ XUMUYECKUMHU BEIIeCTBAMH B OBITY U peabHON KU3HH;

5) Tpy/10BOro BOCIIHTAHUS:

UHTEpEC K MPAKTHUYECKOMY HM3YUYEHHIO MPOQeccuil U Tpyaa pa3IuuHOTO
poza, yBaXXEHUE K TPYAY U PE3yabTaraM TPYIOBOU AEATEIBHOCTH, B TOM YHUCIIE
Ha OCHOBE MPUMEHEHHMsS MPEAMETHBIX 3HAHUU N0 XUMHUHU, OCO3HAHHBIN BBHIOOD
UHAUBUAYATBbHON  TPACKTOPUU MPOAOKEHUS 00pa3oBaHUS C  y4E€TOM
JUYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XMMHU, OOIIECTBEHHBIX HHTEPECOB U
noTpeOHOCTEH, yCHemHoN mnpodeccHoHaIbHON ACATEILHOCTH W Pa3BUTHUS
HEOOXOIUMBIX YMEHHI, TOTOBHOCTH aJlaliTUPOBATHCS B MPOdeCcCHOHATBHOU
cpexne;

6) 3K0J0rH4eCKOro BOCIIUTAHUS:

HKOJIOTUYECKHU I1eJIeCO00pa3HOe OTHOLICHUE K MPUPOAE KaK HCTOUYHUKY
KU3HU Ha 3eMJle, OCHOBE €€ CYyIECTBOBAaHMSI, TOHUMAaHUE LIEHHOCTH 310POBOIO
u Oe3omacHoro obpa3a >KH3HHM, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
¢u3nyecKoMy U MCUXUYECKOMY 3/10pPOBbIO, OCO3HAHUE IIEHHOCTH COOIOICHUS
paBuJl 0€30IaCHOrO IOBEJIECHHS IpU padoTe C BEIIECTBAMM, a TaKXKE B
CUTYalMIX, YTPOKAOUIUX 30POBBIO U )KU3HU JIIOJIEH;

CIOCOOHOCTH MPUMEHSITh 3HAHMUSI, TTOJIy4aeMble MPU U3YUYEHUU XUMUHU, JJIs
pelIeHusl 3aja4, CBA3aHHBIX C OKPYXKAIOLIEW MPUPOAHOM Cpeaou, s



MOBBIILIEHUSI YPOBHS 3KOJIOTMYECKOW KYJIbTYphl, OCO3HAHHS TIJ100aTbHOIO
XapakTepa SKOJOTMYECKUX Npo0JeM U MyTell HuX peuieHus MOCPECTBOM
METO/IOB XMMUH, SKOJIOTMYECKOT0 MBIIUICHHS, YMEHUSI PYKOBOJCTBOBATHCS UM
B [103HABATEJIbHOM, KOMMYHUKATUBHOM U COLIMATIbHOU IPAKTHUKE.

METAIIPEAMETHBIE PE3YJIbTATHI

B cocrtaBe MmeTanpeIMETHBIX pE3yJbTaTOB BBIIEISAIOT 3HAUYMMBIE IS
dbopMupoBaHusT MHUPOBO33PEHUs OOIICHAYyYHbIE TOHATUSA (3aKOH, TEOpHs,
OPUHLIMI, TUINOTEe3a, (aKT, CHCTeMa, NPOLECC, IKCIEPUMEHT U JPYTroe.),
KOTOpBIE HCIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHbIX YYEOHBIX MpeIMeTax Hu
NO3BOJISIIOT HAa OCHOBE 3HAHMM M3 HJTUX NPEeIMETOB  (HOPMHUPOBATH
Npe/ICTaBlIieHue O LEJOCTHOM HayyHOM KapTHMHE MHpa, U YHUBEpCaIbHbIC
yueOHble JelcTBUSl (IO3HABaTeNbHbIC, KOMMYHUKATHUBHBIC, PETYJISTUBHBIC),
KOTOphIe 00ecrneunBaroT (OPMUPOBAHUE TOTOBHOCTU K CaMOCTOSTEIBLHOMY
TUTAHUPOBAHUIO U OCYILIECTBICHUIO YUYEOHOU JIeATETbHOCTH.

Ilo3naBaTe/ibHbIEe YHUBEpPCAJbHbIE Yy4eOHbIE JeiicTBUS

ba3zoBble JJornyecKkue 1ecTBUA:

YMEHUS HCIOJIB30BATh NPUEMBI JOTUUECKOTO MBILIUJIEHUS MPU OCBOCHUU
3HAHMM: PAaCKPBIBATH CMBIC XUMHUECKUX TOHITHH (BBIIEISATh UX XapaKTepHbIC
PU3HAKHU, YCTAaHABIMBATH B3aUMOCBS3b C IPYTUMH MOHATHIMU ), HCIOJIb30BaTh
HOHSITHS JJ11 O0OBSICHEHUS OT/ACNIbHBIX (DAKTOB U SIBICHUMN, BHIOMPATh OCHOBAHUS
U KpUTepUd JUIsl KiIacCU(PUKAIMM XUMUYECKUX BEIIECTB M XUMHUYECKHX
peakiuii, yCTaHABIMBATh MPUYMHHO-CJICJACTBEHHBIC CBS3M MEXIYy OOBEKTaMHU
U3YUYEHUs, CTPOUTH JIOTUYECKUE pacCykAeHUsl (MHAYKTUBHbBIC, NEAyKTUBHBIE,
10 aHAJIOTUN), AENaTh BEIBOABI U 3aKIIFOUCHUS;

YMEHUE MPUMEHATh B TMpOILECCE MO3HAHUS MNOHATUA (IIPEAMETHBIE U
METaNnpeIMETHbIE), CHUMBOJIMYECKHAE (3HAKOBBIE) MOJENH, HCIOJIb3yEMbIE B
XUMUHU, NpeoOpa3oBbIBaTh MIUPOKO NPUMEHSEMbIE B XUMHUU MOJIEJIbHbBIC
MIPEICTABIICHUS — XUMUYECKUN 3HAK (CUMBOJI JIEMEHTA), XUMU4eckas Gopmyna
U ypaBHEHUE XUMHUYECKON pPEaKIMHu — MPHU pPEelIeHUH y4eOHO-TI03HABATEIBHBIX
3aa4, C y4€TOM OTUX  MOJEIBHBIX IMPEACTAaBICHUN  BBIABIATH U
XapaKTEepU30BaTh  CYUIECTBEHHbIE MPU3HAKA HM3y4aeMbIX OOBEKTOB —
XUMUYECKUX BEIIECTB M  XUMHUYECKUX pEaKIUi, BBISBIATH  0OIIHE
3aKOHOMEPHOCTH, TPUYMHHO-CIEJACTBEHHBIE CBSI3M W MNPOTHBOPEUYUS] B
M3y4aeMbIX Mpolleccax U sIBICHUSX.

Ba3oBble ucciienoBaTeibCKHe ACHCTBUA:



YMEHHUE HUCTI0JIb30BaTh MOCTABJICHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA
MO3HAHMS, a TAKXKE B KAayeCTBE OCHOBBI MJii (DOPMUPOBAHHUS THUIMOTE3BI IO
MIPOBEPKE MPABHIIBHOCTH BBICKA3BIBAEMBIX CYXICHUH;

npuoOpeTeHne ONbITa MO IJIAHUPOBAHUIO, OPraHU3AIMU U TMPOBEJICHUIO
YUCHUYECKUX OKCIIEPUMEHTOB, YMEHHE HaOJI0JIaTh 3a XOJIOM Ipoiiecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €r0 Pe3ysbTart, (popMyaupoBaTh 00001IEHUs
Y BBIBOJBI MO pe3yJibTaTaM MPOBEAEHHOTO OIbITA, UCCIEIOBAHUS, COCTABIAThH
OTuUéT 0 IPOJIETAaHHON padoTe.

Pab6ora ¢ undgopmaumeii:

yMEeHUE BBIOMpATh, aHAJTU3UPOBATH U HMHTEPIPETUPOBATH HHEOOPMAIIUIO
pa3IUUHBIX BUJAOB M (OPM TMPEICTABJICHUS, TMOJIYy4aeMyl0 U3 Pa3HbIX
UCTOYHUKOB (HAY4YHO-TIOMYJISIPHAsI JIMTEpaTypa XUMHYECKOrO COJIepIKaAHUS,
CripaBOYHBIE mMocoOus, pecypchl HWHTepHETa), KPUTHYECKU OICHUBATH
IPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO HH(POPMAITHIO;

yMEHUE TIPUMEHSTh Pa3IMYHbIe METObI U 3aMpPOCHI MPU TTOUCKE U 0TOOpE
UH(POPMAIIMK ¥ COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAUMBIX JISl BBITIOJHEHUS
y4eOHBIX U MMO3HABATENbHBIX 3324 OMPEIeIEHHOTO TUTIA, TPUOOPETEHHE OIbITa
B 00JIACTH HUCIOJIb30BaHUSI MH()OPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH,
OBJIaJICHUE KYJIbTYpOH aKTHBHOTO HCIIOJIb30BAHUS PA3IUYHBIX TMOUCKOBBIX
CUCTEM, CAMOCTOSITEJIbHO BBIOMpPATh ONTUMAIbHYIO (OpMY TMpeaCTaBICHUS
uHbOpMAIIMK ¥ WUTIOCTPUPOBATH PEIIaeMble 3a7a4d HECIONKHBIMU CXEMaMH,
ayuarpaMmMamMH, IpyruMu ¢popMamMu rpaduKu U ©X KOMOUHAIIUSIMU;

yMEHHE HCIOJb30BaTh MW AaHAIM3UPOBATh B IIpolecce Yy4yeOHOW H
UCCJIeI0BATEIBCKON NEeSATEeNBbHOCTH UH(OpPMAIIHIO 0 BIIUSIHUU
POMBIIIJIEHHOCTH, CEJIbCKOTO XO3SWCTBA W TPAHCIOPTA HA COCTOSHUE
OKPY’KAIOIIEH MPUPOTHON CPEIBI.

KoMMyHUKATHUBHBIE YHUBEPCAIbHbIE YUeOHbIe 1eiicTBUS:

YMEHHS 3aJlaBaTh BOMNPOCHI (B Xo0j€ auajiora U (Wiau) AUCKYCCHH) TIO
CYIIECTBY 0OCyXmaemMoil Tembl, (OPMYJIUPOBATH CBOU TMPEIIIOKEHUS
OTHOCHUTEJIHHO BBITIOJIHCHHSI TIPE/IOKEHHOM 3a/1a4H;

YMEHHUS TPEACTABIATH TIOJYYCHHBIC PE3yNbTaThl  IMO3HABATEIBHOU
JESTETPHOCTA B YCTHBIX W THUCHBMEHHBIX TEKCTax; JeNaTh TPE3CHTAINIO
pPE3YNbTATOB  BBITIOJHEHUS XWMHYECKOTO OJKCIepuMeHTa (J1abopaTopHOTro
OTIBITA, JIAOOPATOPHON PAOOTHI MO MCCIIECIOBAHUIO CBOWCTB BEIIECTB, YIE€OHOTO
MIPOEKTA);



YMEHUSA Y4YeOHOTO COTPYJHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATEJILHOM W HCCIEAOBATEIbCKOM  JEATENIBHOCTH TPU  PEUICHUU
BO3HHUKAIOIIUX MPOOJIEM Ha OCHOBE yuéTa OOIIMX MHTEPECOB M COIJIACOBAHUS
no3uuuii  (oOCyXJeHus, OOMEH MHEHUSIMU, «MO3TOBbIE€  IITYPMbD»,
KOOpPJMHAIMSA COBMECTHBIX JICMCTBUM, OMPEACICHUE KPUTEPUEB IO OLICHKE
KaueCcTBa BHITIOJIHEHHON pabOThI U Apyrue).

PeryasiTuBHbIE YyHUBepcaJIbHbIe yYeOHbIE JeHCTBUSA:

YMEHHE CaMOCTOSTEIILHO OMNPENEIISITh LEIU ACATEeIbHOCTH, MIAHUPOBATD,
OCYIIECTBJISITh, KOHTPOJIUPOBATh U MPHU HEOOXOAUMOCTU KOPPEKTUPOBATH CBOIO
NeSTENbHOCTD, BIOMpaTh Hanbosee 3pPeKTUBHbIE CIOCOOBI PEIIeHUs YUeOHbIX
Y MO3HABATEIbHBIX 3aJ1a4, CAMOCTOATEIBHO COCTAaBISATh MM KOPPEKTUPOBATH
MPEUIOKEHHBIA aJTOPUTM JECUCTBUM MPU BBITOJHEHUHW 3aJaHUM C YYETOM
MOJIYYEHHUsI HOBBIX 3HaHUN 00 M3ydaeMbIX 0OBEKTaX — BEIIECTBAX U PEAKITUSX,
OIIEHUBATh COOTBETCTBUE MOJYUYCHHOTO pe3yJibTaTa 3asiBJICHHOW 1M, YMEHUE
UCIIONIb30BaTh W AHAJIM3UPOBATH KOHTEKCThI, MpeajiaracéMble B YCJIOBUHU
3aJIaHU M.

HNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpenMeTHBIX pe3yIbTaTOB IO OCBOCHHIO OO0A3aTEIBHOTO
collepKaHMsl, YCTaHOBJIEHHOTO JaHHOW ¢enepaibHON paboyeil mporpaMmoit,
BBIJIEIISIFOT: OCBOCHHBIE O0YYAIOUUMUCS HAay4YHBbIE 3HAHUSA, YMEHHUS U CIIOCOObI
nercTBui, crenuuyeckue IS TpPEeAMETHOM obsacth  «XUMUS», BB
JNEATENIbHOCTA [0 TMOJYYEHHUI0 HOBOIO 3HAHWs, €ro HHTEPIpPETaLNH,
IpeoOpa3oBaHUIO U TPUMEHEHUIO B PA3IIMYHBIX YUEOHBIX U HOBBIX CUTYAIIHSIX.

K xonmy oOydenust B 8 KJjacce mpeaMeTHbIe pe3ynbTaThl Ha 0a30BOM
YpPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHYAIOIIUXCS YMEHUM:

e PACKpBIBATH CMBICI OCHOBHBIX XUMUYECKUX IOHITUN: aTOM, MOJICKYJIA,
XUMHUYECKHM 3JIEMEHT, MPOCTOE BEUIECTBO, CI0KHOE BELIECTBO, CMECH
(omHOpPOHAS U HEOJTHOPOJIHAS ), BAJIEHTHOCTh, OTHOCUTEIbHAS aTOMHAs
U MOJIEKYJSIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSPHAS
Macca, MaccoBas JOJsi XHUMHUYECKOTO »JJEMEHTa B COECIUHCHUH,
MOJIIPHBI ~ 00BEM, OKCH]I, KHUCJIOTA, OCHOBAaHHE, COJIb,
3JEKTPOOTPULIATENBHOCTD, CTENIEHb OKUCICHUS, XUMAYECKas PEaKLHs,
KIaccuUKAIIS PEAKIUi: Peakiui COSTMHEHUS, PEAKITUU PA3TOKEHUS,
peaknuy 3aMElICHHs, PeaKIuy OOMEHa, JK30- U DHIOTCPMUUYECKUE
peakiuu, TerioBoi 3PeKT peakiuu, SApo aToMa, JIEKTPOHHBINA CIOM
aToma, aToMHasi opOuTadb, pagdyc aroMa, XUMHUYECKas CBS3b,



MOJIsIpHAasT M HEMOJsipHAs KOBAJIGHTHAsl CBSI3b, HMOHHAS CBS3b, HOH,
KaTUOH, aHWOH, pacTBOp, MaccoBas JoJisa BemecTBa (MPOICHTHAs
KOHLIEHTpAaIL|sl) B pacTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX TOHSATUUA U
NPUMEHSATH 3TH MOHITHUS NPYU ONMUCAHUU BEIIECTB U UX MIPEBPAICHUI;
UCIIOJIB30BaTh XMMHUYECKYIO CHUMBOJIMKY JUIsl COCTaBieHUs (hopMyi
BEIIECTB U YPABHEHUU XUMHUUYECKUX PEAKIIUN;

OTPENENATh  BAJEHTHOCTh aTOMOB  DJIEMEHTOB B  OWHApHBIX
COCIMHEHUSAX, CTENEHb OKUCICHHUS JJIEMEHTOB B  OWHApHBIX
COEIMHECHUAX, MPUHAJIEKHOCTh BEIIECTB K OMPEACIEHHOMY KJaccy
coeHeHU mo ¢dopmysiaM, BUJl XMUMHUYECKOW CBs3U (KOBaJCHTHAs U
MOHHAs1) B HEOPTaHUYECKUX COETUHCHUSIX;

packpbiBaTh cMmbich llepuonnueckoro 3akona JI. M. Menneneena:
JEMOHCTPUPOBATh MOHMMAaHUE MEPUOJAUYECKON 3aBUCUMOCTU CBOMCTB
XUMHUYECKUX JJIEMEHTOB OT UX MoJioxkeHus B [leproanueckoil cucreme,
3aKOHOB COXPaHEHHUs MACChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEHHs], 3aKOHa ABOTaIpO;

ONMKCHIBATh M XapaKTepus3oBaTh TabmuuHyio ¢opmy Ilepuonnueckoi
CUCTEMBbl XHMHYECKHX DOJEMEHTOB: pa3NyaTh I[OHATHS «TJIaBHAs
noarpynna (A-rpynmna)» u «nobounas noarpynmna (b-rpymnma)y, manbie
U OOJIbIINE MEPHOJIbI, COOTHOCUTH 0003HAUYEHHUSI, KOTOPhIE UMEIOTCA B
tabnune «llepmonmdeckas cucteMa XUMHYECKUX diemeHToB J[. U.
MeHzeneeBay € YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB
XUMHYECKUX DJIEMEHTOB (COCTaB M 3apsa sapa, oOIIee Yucio
ANEKTPOHOB U PACIPEAEICHUE UX 10 AIEKTPOHHBIM CJIOSIM);
KIacCU(UIUPOBATh  XUMHUYECKHE  DJIEMEHThI,  HEOPraHUYECKUE
BEILIECTBA, XMMUYECKHUE PEAKIINU (II0 YUCITY U COCTAaBy YYaCTBYIOIIUX B
pEeaKIuy BEIIECTB, M0 TeIIOBOMY 3D PeKTy);

XapaKTepru30BaTh (OMUCHIBATH) OOIIME XMMHUECKHE CBOMCTBA BEIIECTB
pa3IMYHBIX  KJAccoOB,  MOATBEpXkAash  ONUCAHUE  MpPUMEpaMHU
MOJIEKYJISIPHBIX YPAaBHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIU;
IPOTHO3UPOBATH  CBOMCTBAa BEIIECTB B  3aBUCUMOCTH OT HX
KaueCTBEHHOTO COCTaBa, BO3MOYKHOCTH MPOTEKAHUS XHUMHYECKHX
NpeBpalleHUi B Pa3JIMUYHbBIX YCIOBUSIX;

BBIYHUCIISITh OTHOCUTEIBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MacChl
BEILECTB, MAacCOBYIO [IOJII0 XMUMHUYECKOTO JJeMeHTa 1o (dopmylie



K

COCIMHCHUS, MAaCCOBYIO JOJII0 BEIIECTBA B PacTBOpE, IPOBOIUTH
PacY€EThI 10 YPABHEHUIO XUMUYECKOU PEaKIUH;

MPUMEHATh OCHOBHBIC OTEPAllMA MBICITUTEILHON JICSITCIIBHOCTH —
aHaIu3 M CHUHTE3, CpaBHEHHE, 0000IeHne, CcHCTeMaTU3aIuIo,
KJIacCU(UKAIMIO, BBISIBJICHUE MPUYMHHO-CICACTBEHHBIX CBSA3CH — A
W3YYCHHSI CBOWCTB BEIIECTB M XMMHYECKUX DPEAKIUH, €CTeCTBEHHO-
HayYHbIC  METOJbI  TO3HaHUS —  HAONIOICHHWE, HW3MEpPCHHE,
MOJICJTMPOBAHKE, SKCIICPUMEHT (peasIbHBIN U MBICIICHHBIN ),

cleloBaTh TpaBWaM  TIOJb30BaHUS  XUMHYECKOW TIOCYyIOH U
nabopaTopHBIM O0OpPYAOBaHHEM, a TakXKe IpaBUiIaM OOpamieHus ¢
BEIIECTBAMH B COOTBETCTBHHM C HWHCTPYKIIUSMU TIO BBITOJTHCHHUIO
7a00paTOPHBIX XUMHUYECKHX OTBITOB IO IOJIYYCHUIO U COOMPaHHUIO
ra3000pa3HbIX BEIIECTB (BOAOPOJAa M KHCIOPOAA), MPUTOTOBICHUIO
pacTBOpPOB C  ONpPEACIEHHONM MaccOBOM JIOJCH PacTBOPEHHOTO
BEIIECTBA, IJIAHUPOBATh M MPOBOAUTH XUMUYCCKHAE IKCIICPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB IICJIOYEH W KHCIOT C  ITOMOIIBIO
UHIUKATOPOB (TakMmyc, peHondTanenH, METUIOPAHK U IPYTHE).

KOHIly 0OyueHusi B 9 KJjacce TpeIMETHBIE pe3ylbTaThl Ha 0a30BOM

YpPOBHE JIOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

pPacKphIBaTh CMBICII OCHOBHBIX XHMHUYECKHX MOHSATUN: XUMUYECKUN
AJIEMEHT, aTOM, MOJIeKyJa, MOH, KaTHOH, aHMOH, MPOCTOE BEIIECTBO,
CJIOKHO€ BEIECTBO, BAJIEHTHOCTD, DJIEKTPOOTPUIATEIHHOCTD, CTEIICHB
OKHUCJICHHS, XUMHUYECKas peaklus, XUMHYecKass CBs3b, TEIUIOBOM
addekT peakuuu, MOIb, MOJSPHBIH 00BEM, pacTBOp, SJICKTPOIUTHI,
HERJICKTPOJIUTHI, IEKTPOIUTHUECKAsT TUCCOIHAINS, PEAKIIUd HOHHOTO
oOMeHa, KaTanu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U
HEeoOpaTUMBIE PEAKIINH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIINH,
OKHUCJIMTENIb, BOCCTAHOBUTEIh, OKHUCICHWE H  BOCCTAHOBIICHUE,
ajoTponusi, amMQpOTEpPHOCTh, XUMHUYECKass CBS3b (KOBaJEHTHas,
WOHHAs, METa/UNINYeCcKasi), KpHUCTAJUIMUECKass pemeTka, KOoppo3us
METAJUIOB, CIUIaBBI, CKOPOCTh XWMHYECKOW pEaKIHUH, TMPeAeTbHO
nonyctuMasi konuentpanusa [1/IK BemecTsa;

WLTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XHUMHUYECKHUX TOHATHH U
NPUMEHSTH 3TH MOHSATHS MPU OTIMCAHUH BEIIECTB M UX MPEBPAICHU;
WCITOJIB30BaTh XHMHUYECKYIO CHMBOJIUKY JUISI COCTaBICHHUS (HOpMYII
BEILIECTB U YPABHEHUN XUMUYECKUX PEAKIIHIM;



ONpPEAEHsATh BAJCHTHOCTh W CTENEHb OKHUCICHUS XHMHUYECKUX
DJIEMEHTOB B COCAMHEHUSAX PA3JIUYHOIO COCTAaBa, NPHUHAMJIECKHOCTD
BEUIECTB K OINpPEAETIEHHOMY KJIacCy COEAMHEHWH Mo (opMyliaM, BUJ
XUMUYECKOM CBA3UW (KOBaJieHTHAasl, HWOHHAs, MeTauIMdecKas) B
HEOPraHUYECKUX COCIMHEHUSIX, 3aps]l UOHA M0 XUMHUYECKOH (dhopmyiie,
XapakTep Cpeabl B BOAHBIX PACTBOPAX HEOPTaHUYECKUX COECAUHECHUH,
THUII KPUCTAUINYECKOU PEIIETKA KOHKPETHOI'O BEILIECTBA;

packpbiBaTh cMbIci Ilepuognueckoro 3akona /[[. M. MenneneeBa u
JEMOHCTPUPOBATh €ro TMOHUMAHUE: OMUCHIBATh U XapaKTEPU30BATh
Tabnumunyro Gopmy [lepuoauyeckoit CUCTEMBI XUMUUYECKUX DJIEMEHTOB:
pas3nuuath MOHSATUS «TJaBHas moAarpynmna (A-rpynmna)» U «moOodHas
noarpynna (b-rpymnma)», manbie u OOJbIIME TEPHOJBI, COOTHOCUTH
0003HauYeHUsl, KOTOPHIE HUMEIOTCS B TNEPUOJUYECKON Taliuie, ¢
YUCIIOBBIMM  XapAaKTEPUCTUKAMU CTPOCHHUSI aTOMOB XHMHYECKHX
AJIEeMEHTOB (COCTaB W 3apsia sapa, oOIIee YHUCIO DJIJIEKTPOHOB U
pacripefieyieHe UX IO DJJICKTPOHHBIM CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTHU B U3BMEHEHUH CBOMCTB 3JIEMEHTOB M UX COCAUHEHUN B
npeaenax MalblX NEPUOJOB U TJIAaBHBIX NOATPYHI C YYETOM CTPOECHUS
UX aTOMOB;

KJacCu(UIUPOBATh  XUMHUYECKHE  DJIEMEHThI,  HEOpraHUYEeCKue
BEILECTBA, XHMUYECKHE PEAKIINU (IT0 YUCITY U COCTAaBY YYaCTBYIOIIUX B
pEeaKIMu BEIIECTB, MO TEIIOBOMY 3 (EKTy, M0 MU3MEHECHHIO CTeTIeHEeH
OKHUCJICHUS] XUMUYECKHUX JIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME U ClienU(PUUecKre XUMUYECKUE
CBOMCTBAa MPOCTBIX W CIOKHBIX BEHIECTB, MOATBEPXkKAasi OIMNKCAHUE
npuMepaMy MOJEKYJISIPHBIX U MOHHBIX YPAaBHEHUN COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIU;

COCTaBJISITh YPAaBHEHUS JJICKTPOJUTHUYECKOM JUCCOLMALNUA KHUCIIOT,
HIEJI0YE€ M COJIEM, MOJIHBIE M COKpAUIEHHBIC YPAaBHEHUS PEaKUUM
MOHHOTO  OOMEHa, YypaBHEHHS  pEaKIHil,  MMOATBEPKIAIOIINX
CYIIECTBOBAHHE T€HETUUYECKOM CBSI3M MEXIY BELIECTBAMM Pa3JIMYHBIX
KJIACCOB;

PacKphIBaTh CYIIHOCTh OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEaKUNN
TIOCPEJICTBOM COCTABIICHHUS AJIEKTPOHHOTO OajaHca 3THX PEaKITni;



MPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUS,
BO3MOXHOCTH TPOTEKAHUSI XMMHYCCKUX IPEBPAIICHHA B Pa3TUIHBIX
YCIOBUSX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJICKYJSIPHYIO MW MOJIAPHYIO MaccChl
BEUIECTB, MAacCOBYIO JOJI0 XHMHYECKOrO »3JeMeHTa Mo (opmyie
COEIMHEHHUS, MacCOBYIO [OJII0 BEILIECTBA B pPacTBOpE, MPOBOIUTH
pacYEThI 10 YPABHEHUIO XUMUYECKOU pPEaKIIUH;

coON0aTh  MpaBWja  TOJb30BAHUS  XMMHUYECKOW TOCYIOM U
nabopaTopHbiM OOOpYJOBaHUEM, a TaK)Ke IMpaBuja OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHHM C WHCTPYKIHMSIMH TIO BBITIOJHEHHIO
1a00paTOPHBIX XUMHUYECKUX OIBITOB MO IOJYYECHHUI0O U COOMPAHUIO
ra3o00pa3HbIX BEIIEeCTB (AaMMHaKa M YIJIEKUCIIOro rasa);

NPOBOJIUTh  pEaKIWW, TOATBEPKAAOIINE KAadeCTBEHHBI COCTaB
pa3IMUYHBIX BEIIECTB: pPACIO3HABATH ONBITHBIM MYTEM XJIOPHU-,
Opomua-, wuomua-, KapOoHat-, ocdar-, cuaukar-, cyiabdart-,
THIPOKCHI-MOHBI, KATHOHBI aMMOHHUSI MU MOHBI W3YYCHHBIX METaJUIOB,
PUCYTCTBYIOIIME B BOAHBIX PACTBOPaX HEOPTAHMUECKHUX BEIECTB;
NPUMEHSITh OCHOBHBIE OIEpPAllMUd MBICIUTEIBHON JESITEIbHOCTH —
aHanM3 W CHHTE3, CpaBHEHHE, O0O0O0OIIeHHe, CHCTeMAaTHU3aluIo,
BBISIBJICHUE TIPUYMHHO-CIICJICTBEHHBIX CBSI3€M — JJII U3y4YEHUS! CBOMCTB
BEIIECTB M XUMHUYECKUX PEaKIMid, €CTECTBEHHO-HAyYHbIE METObI
NO3HAHUsI — HAOIOJeHNEe, U3MEpPEHNE, MOJIETUPOBAHUE, YKCIIEPUMEHT
(peayibHBIN U MBICJICHHBIN).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
Ne KoanuecTBo yacoB
DJIeKTPOHHbIE
HaumeHoBaHue pa3ae/ioB (undposrbie)
I KoHTpoJuabsH IIpakTHyeck
U TeM MPOrpaMmbl Bcero o0pa3zoBaTre/ibHbIE
/ ble padoThI ue padoThl
pecypcsbl
n
Pasznea 1. IlepBoHayasibHble XUMHYECKHE MOHATHSA
Xumusi — BaykHast 00J1acTh
1 bu6moreka [IOK
. €CTECTBO3HAHMS U
. S 2 https://m.edsoo.ru/7f418
1 MIPaKTHUYECKOU 37¢
NI TSIIbHOCTH YEJIOBEKA -
bu6mmoreka [IOK
1. BemectBa 1 xumnyeckue
5 AL 15 1 https://m.edsoo.ru/7f418
peaki 37¢
Hroro mo pazgeny 20

Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB

2. Boznyx. Kucnopon. Bubmiorexa LIOK
6 https://m.edsoo.ru/7f418
1 ITousarue 00 oxkcumax
37c
bubnuorexa [JOK
2. Bogopon.Ilonsrue o
AOPOA 8 1 https://m.edsoo.ru/7f418
2 KHCJIOTaX U COJISIX

37c



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

bubnunoreka LIOK

2. Bopa. PactBopsl. [lonsitue
S https://m.edsoo.ru/7f418
3 00 OCHOBaHUSX
37c
9 OCHOBHBIE KJIaCcCHI bu6mmoreka [IOK
4' HEOPraHMIECKHX 11 https://m.edsoo.ru/7f418
COeIUHEHUN 37¢c
Wroro mo pazueny 30

Paznean 3. Illepuoanueckuii 3axkon u [lepuoguyeckasi cucrema xumuueckux 3jiementosn /1. U.

Mengeseesa. CtpoeHne aTroMoB. XUMHYecKas ¢BA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHBIC PeaKIMU

[Tepuonnueckuii 3aKOH U
3 [lepuoanueckas cucrema bubnuorexa [IOK
' XUMHYECKHX 3JIeMeHTOB JI. 7 https://m.edsoo.ru/7f418
1
U. Menneneesa. CTpoeHue 37c
aToma
XUMHYECKas CBA3b.
bu6mmoreka [IOK
3. OKHCIUTETBHO-
8 https://m.edsoo.ru/7f418
2 BOCCTaHOBUTEJILHBIC 37¢
peakuuu -
bubnuorexa [JOK
Utoro no pazneny 15 https://m.edsoo.ru/7f418
37c
bu6moreka [IOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f418

37c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68




9 KUIIACC

Ne KosnuecTBo yacoB
DJIeKTPOHHbIE
HaumeHoBaHue pa3ae/ioB (uudposbie)
I KoHuTpoJubsH IIpakTHyeck
U TeM MPOrpaMmabl Bcero o0pa3oBaTte/ibHbIE
/ ble padoThl ue padoThl
pecypcebl
n
Paspnen 1. BemiecTBo 1 XUMHYeECKHE PeaKIMU
[ToBTOpEeHME U yrayoneHue bubnuotexa [JOK
3HAHU OCHOBHBIX Pa3/IeJIOB 5 1 https://m.edsoo.ru/7f41a
Kypca 8 Kiacca 636
bu6mmoreka [IOK
OCHOBHBIE 3aKOHOMEPHOCTH
. 4 https://m.edsoo.ru/7f4la
XUMHYECKUX peaklui
636
DIEeKTPOTUTHIECCKAS bubnuoreka [JOK
NUCCOLIMALNAA. XUMHUYECKIE 8 1 1 https://m.edsoo.ru/7f41a
peaKkuuu B pacTBOpax 636
Hroro mo pazgeny 17
Pa3pen 2. Hemerasiibl M1 UX COeTUHEHU S
OO6mras xapakTepucTuKa bubnuorexa [JOK
XUMHUUYECKUX DIIEMEHTOB 4 1 https://m.edsoo.ru/7f41a

VIIA-rpynmsl. ["anorenst

636



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

OOmast xapakTepuCcTUKa

bubmnoreka LIOK
XAMHAYECKUX DIEMEHTOB
.. 6 https://m.edsoo.ru/7f41a
VIA-rpynnet. Cepa u eé 636
COEIUHEHUS —
OO011as xapakTEPUCTUKA
P P bu6mmoreka [IOK
XUMITHECKHIX SIIEMEHTOB 7 https://m.edsoo.ru/7f41a
VA-rpymmst. A3oT, pocdop 636 o '
M UX COCIUHECHUS T
OO0111ast XapaKTepUCTHKA
P P bu6mmoreka [IOK
XUMHAYECKUX DIIEMEHTOB
8 https://m.edsoo.ru/7f41a
IVA-rpynmnsl. Yriepon u 636
KpPEMHUN U UX COCTUHEHUS -
Hroro mo pazgeny 25
Pa3znen 3. Merasiibl M X cOeANHEHHUS
bubnuorexa [JOK
OO011me CBOMCTBA METAJLIOB 4 https://m.edsoo.ru/7f41a
636
. bu6moreka [IOK
Baxxueiime MeTaILIBI U UX
16 https://m.edsoo.ru/7f41a

COCAUMHCHUA

636



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

Uroro mo pazneny 20
Paznen 4. Xumus u okpy»aomias cpeaa
4 BemtecTtBa 1 Mmatepuaisl B Bubmuorexa LIOK
' P 3 https.//m.edsoo.ru/7f41a
1 J)KA3HU YeJIOBEKA
636
Hroro mo pazueny 3
bu6mmoreka [IOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41a
636
OBIIEE KOJIMYECTBO 68 4 7
YACOB I10 ITPOTPAMME



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

8 KUIIACC
J KoanyecTBO 4acoB
DJIeKTPOHHbIE
Mara P
Kontpoas | IlpakTuye nugposeIe
Tema ypoka Bee usyue
HBbIE CKHe st o0pa3oBareJib
T ro padoTbI padoThI HbI€ pecypchl
bubmmoreka
[Ipenmer xumuu. Poms xumun B 1 LIOK
’KA3HM JeJIoBeKa. Tesa 1 BelecTBa https://m.edsoo.r
u/ff0d210c
bubnuoreka
ITonsTHE O METONAX TIO3HAHMS B 1 HOK
XUMUH https://m.edso0.r
u/ff0d227e
[IpakTueckas paborta Ne 1 «[Ipasuiia bubnuoreka
paboThI B Ta0OPATOPUU U TTPUEMBI 1 I[IOK
oOpareHus ¢ 1abopaTOPHBIM https://m.edsoo.r
o0opynoBaHUEMY u/ff0d23dc
bubnuoreka
Yucteie BemectBa U cMecu. CriocoObl 1 I[IOK

paszaeieHus cMecen

https://m.edsoo.r
u/ff0d26ca



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca

[Ipaktuyeckas padora Ne 2
«Pa3nenenue cmecell (Ha nmpumepe
OUYMCTKU NOBAPEHHOM COJIN)»

Bubnnoreka
HOK
https://m.edsoo.r
u/ff0d28c8

ATOMBI U MOJIEKYJIbI

bubnunoreka
HOK
https://m.edsoo.r
u/ff0d2a6¢

XUMHUYECKHUE ANEMEHTBI. 3HAKU
(CUMBOJIBI) XUMHUYECKUX 2JIEMEHTOB

bubnunoreka
HOK
https://m.edsoo.r
u/ff0d2be8

HpOCTI)Ie " CJIOKHBIC BEUICCTBA

bubnunoreka
[HOK
https://m.edso0.r
u/ffod2a6c¢

ATOMHO-MOJIEKYIIIPHOE YYEHHE

bubnnoreka
LHOK
https://m.edsoo.r
u/ff0d2d50

3aKOH NOCTOSHCTBA COCTABA BEILIECTB.
Xumuyeckas popmyina. BaneHTHOCTh
aTOMOB XMUMMYECKHUX JIEMEHTOB

bubnuoreka
HOK
https://m.edso0.r
u/ff0d2eae

OrtHocHTeNnbHAs aTOMHas Macca.
OrtHocuTenbHas MOJICKYJIIpHass Macca

Bbubnuoreka
HOK
https://m.edsoo.r



https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
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https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
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https://m.edsoo.ru/ff0d323c

u/ff0d323c

bubnuoreka
Maccosas 10J11 XMMUYECKOTO ILHOK
2JIEMEHTA B COCTMHEHUHN https://m.edsoo.r
u/ff0d350c
bubnuoreka
Konnuectso BemecTsa. Mosb. ILHOK
Moumnsiprast macca https://m.edsoo.r
u/ff0d5230
bubnuoreka
OU3NYECKUE U XUMUYECKHUE SBJICHUS. HOK
XuMUYecKasi peakius https://m.edso0.r
u/ff0d37fa
bubnuoreka
[Ipu3Haku ¥ ycinoBUs NPOTEKAHUS HOK
XUMHUYECKUX pPeaKInil https://m.edsoo.r
u/ff0d3al6
bubnuoreka
3aKOH COXpaHEHHUsI MacChl BELIECTB. HOK
XUMHUYECKUE YPAaBHEHUS https://m.edsoo.r
u/ff0d3b88
bubnuoreka
Brrunciienus koyinuecTsa, Macchl
[HOK

BCIICCTBA 110 YPAaBHCHUSAM
XUMHWYCCKUX peaKuHﬁ

https://m.edsoo.r
u/ff0d5708



https://m.edsoo.ru/ff0d323c
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https://m.edsoo.ru/ff0d350c
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Krnaccudukanus XaMAYECKUX

Bubnunoreka

peakuuii (CoeMHEHUs, Pa3I0KEeHHUs, ]h_g)fllm edsoo.r
3aMeIeHus, OOMeHa) B, M. '
u/ffod3f34
M. B. JIoMOHOCOB — y4€HBIi- E?}?HOTGM
sHIKIIoneaucT. O0oO0IIeHNe U ]it im.ed
J/m. I
cucTeMaTu3anys 3HaHui bs £0500
u/ff0d40c4
bubnuoreka
KonTtponsnas padorta Nel o teme IIOK
«BelecTBa U XUMHUYECKHUE PEAKITHI https://m.edso0.r
u/ff0d4290
Bo3nyx — cMech razos. CocraB BP(I;SQHOTeKa
Bo3ayxa. Kuciopon — anemeHT u ﬁt /im.ed
ps://m.edsoo.r
octoe BemntecTtBo. 030
MPOCTOE BEIIECTB " u/Ff0d448e
duznyeckre U XUMHUECKHE CBOIICTBA BI/IO61JEHOTeKa
KHCJIOpoJia (PeaKIuy OKUCIICHUS, ﬁt imed
s://m.edso0.r
ropenue). [Torstue 06 okcugax D
u/ff0d4614
CriocoOslI MostydeHus: KUCI0po/ia B Brbmiorexa
HOK

1abopaTopuu U MPOMBIIUICHHOCTH.
[Ipumenenue kucaopoaa

https://m.edsoo.r
u/ff0d497a



https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
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https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a

TennoBoit 3¢ dexT XumMIIecKoit bubnuoreka
peakuuu, OHATHE O HOK
TEPMOXMMHUYECKOM YPaBHEHUH, IK30- https://m.edsoo.r
Y SHJIOTEPMHUUYECKUX PEAKLMAX u/ff0d4790
Tonnuso (HepTh, Yroiab U METaH). brbmorexa
3arpsi3HEeHHE BO3IyXa, CIIOCOOBI €ro HOK
s — https://m.edsoo.r
u/ffOd4c4a
[IpakTiueckas padora Ne 3 o Teme bubmorexa
«ITomyuenue u cobupanme LOK
KUCIIOPO/IA, U3YYEHHE €r0 CBOMCTBY https. /. edso0.r
’ u/ffod4ae2
bubnuoreka
Boaopon — sneMeHT u mpoctoe LIOK
BenecTBo. Haxoxaenue B mpupoje https://m.edsoo.r
u/ffod4ddo
bubnuoreka
@u3snuecKue ¥ XMMUYECKHUE CBOKCTBA I[IOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edso0.r
u/ffod4ddo
bubnuoreka
[HOK

ITonsaTre o KUCIOTaX U COJISAX

https://m.edsoo.r
u/ff0d50d2
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Bubnunoreka

CriocoObI MmoTydeHust BOAOPOia B HOK
naboparopun https://m.edsoo.r
u/ff0d4ddo
[IpakTueckas padora Ne 4 o Teme bubmmorexa
«[Tomyuenue u cobupaHue BOI0pOIa, HOI?
H3yUYEHHE €ro CBOWCTBY :;’:f)(s)égr;;gdsoo.r
bubmmoreka
Mousapablii 006EM ra3oB. 3aK0H IIOK
ABoraapo https://m.edsoo.r
u/ffod542e
Brruucienus 00b€Ma, KOJIHYECTBA bubmorexa
BEII[ECTBA ra3a Mo €ro U3BECTHOMY HOI?
KOJIMYECTBY BEIICCTBA WK 00BEMY E‘;‘;{:f)galérgégdsoo.r
Brruncienus 005EMOB ra3oB 10 bubmorexa
YPaBHEHHUIO PEaKIMU Ha OCHOBE HOK
3aK0HA O0BEMHBIX OTHOIIIEHHH ra30B hitps://m.edsoo.r
u/ff0d5708
bubnmoreka
dusnyeckrue 1 XUMHUYECKHE CBOMCTBA IIOK
BO/JIbl https://m.edso0.r
u/ff0d587a
N bubnuoreka
CocraB ocHoBanuii. [Tonsarue 06
LHOK

HHAUKaATOpax

https://m.edsoo.r
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https://m.edsoo.ru/ff0d587a
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u/ffod59e2

Bopa xak pacTBopuTENb. bubnunoreka
Hacruimenneie 1 HeHACHIIICHHBIE HOK
pacTtBOpbl. MaccoBas J10J1s1 BEIIECTBA https://m.edsoo.r
B PacTBOpE u/ff0d5b40
[IpakTueckas padora Ne 5 o teme bubnuoreka
«IIpurotoBieHue pacTBOPOB ¢ LIOK
OnpeaeNIEHHON MacCOBOM T0eH https://m.edsoo.r
pPacTBOPEHHOTO BEIIECTBA» u/ff0d5eba
bubnnoreka
Kontponbnas padota Ne2 o teme LHOK
«Kucnopoa. Bonopona. Boga» https://m.edso0.r
u/ff0d6342
bubauoreka
Oxkcuapl: cocTaB, Kiaccudukaus, HOK
HOMEHKJIaTypa https://m.edsoo.r
u/ff0d664e
[Tony4yeHnue u XUMHYECKHE CBOMCTBA bubsmorexa
KHUCJIOTHBIX, OCHOBHBIX U HOK
AMAOTEPHEIX OKCHIOB https://m.edsoo.r
u/ffod664e
bubanoreka
OcHoBaHus: cocTaB, Kinaccuduxarms, 10K

HOMEHKJIaTypa

https://m.edsoo.r
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u/ff0d67ca

bubmmoreka
[Tony4yeHue u XUMUYECKUE CBONCTBA LHOK
OCHOBaHMI https://m.edsoo.r
u/ff0d67ca
bubmmoreka
Kucnotsr: cocras, knaccudukanms, ILHOK
HOMEHKJIaTypa https://m.edsoo.r
u/ff0dfee2
bubmmoreka
[Tony4yeHne u XUMHYECKHE CBOMCTBA LIOK
KHUCJIOT https://m.edso0.r
u/ff0dfee2
Conu (cpenHue): HOMEHKIATypa, bubmorexa
CIOCOOBI MOJTyYEHUs, XUMUYCCKHE HOK
cBOliCTRA https://m.edsoo.r
u/00ad9474
[IpakTuueckas padota Ne 6. Perenue bubnmoreka
AKCIEPUMEHTAIBHBIX 33J1a4 110 TEME I[IOK
«OCHOBHBIE KJIaCChl HEOPTraHUUECKHUX https://m.edso0.r
COEIUHEHUID) u/00ad9b7c
bubnuoreka
I'eneTnueckas cBsSI3b MEXKIY KllaCcCaMU I[IOK

HCOPraHN4YCCKUX COCIUHEHUH

https://m.edsoo.r
u/00ad9a50
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Bubnunoreka

O0o01menne u cucreMaTu3anus LIOK
3HaHUHI https://m.edsoo.r
u/00ad9cb2
KonTponsnas pabora Ne3 no teme bubnwotexa
"OCHOBHBIE KJIACChl HEOPTaHUYECKUX HOI?
coequHeHHT" :%%saggg .1e:soo.r
[lepBbie MOMBITKU KIIACCU(PUKALTUU bubamorexa
XUMHUYECKUX dJIeMeHTOB. IloHsaTue o ﬂt([))gllm,edsoo.r
rpymnmnax CXOAHBIX 3JICMCHTOB u/00adoffa
[Tepuonnueckuii 3aKOH U bubnuoteka
[Tepuonnueckas cucrema HOK
XUMHUYeCcKuX djeMeHToB 1. 1. https://m.edsoo.r
MeHeneeBa u/00ada52¢c
bubnuoreka
L[IOK
HepuoaEL, rpymmst, HOArpyIs! https://m.edsoo.r
u/00ada52c
bubnuoreka
Crpoenue atomoB. CocTaB aTOMHBIX IIOK

siaep. M3oTorbl

https://m.edsoo.r
u/00ada342
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CtpoeHnue AIIeKTPOHHBIX 000JI0UeK

Bubnunoreka

o HOK
aToMOB 3J1IeMeHTOB [lepuoanueckoit
cucremsl JI. . Meneneena https.//m.edso0.1
T A u/00ada6bc
XapakTepucTUKa XUMHUYECKOTO bubnuoreka
SJIEMEHTA II0 €r0 IMOJI0KEHUIO B LIOK
[Tepnoanueckoii cucreme /1. M. https://m.edsoo.r
Meuneneena u/00ada824
3nauenue [lepuognyeckoro 3akoHa bubnnorexa
JUTSI pa3BUTHS HAYKW U TIPAKTUKH. [ [IOK
N. MengaeneeB — y4€HbIH, Me1aror u https://m.edsoo.r
rpak JaHuH u/00ada96e
bubnunoreka
DJIEKTPOOTPUIIATETLHOCTh AaTOMOB OK
XUMHYECKUX DJIEMEHTOB/ 1
Bceepoccuiickas nposepoyHas padora https://m.edsoo.r
p POBEP p u/00adaab8
bubnuoreka
HOK
Honnag xumMu4deckas CBsA3b
https://m.edsoo.r
u/00adac34
bubnuoreka
KoBanentHas nossipHas XuMudeckas I[IOK

CBA3b

https://m.edsoo.r
u/00adaab8
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Bubnunoreka

KoBanentnas HenomnsipHast LHOK
XUMHYECKAsA CBA3b https://m.edsoo.r
u/00adaab9
bubnunoreka
CreleHp OKUCIIEHUS HOK
https://m.edsoo.r
u/00adae28
bubnunoreka
OKHCIUTEIHLHO-BOCCTAHOBUTEIILHEIE HOK
peakuuu https://m.edso0.r
u/00adb076
bubnnorexa
[HOK
OKHUCIUTEIN U BOCCTAHOBUTEIN
https://m.edsoo.r
u/00adb076
KontponbHas padota Ned4 o teme bubmorexa
LHOK
«Ctpoenue atoma. XuMHYECKas
. https://m.edsoo.r
u/00adb486
bubnuoreka
PeszepBHblii ypok. O6001IEHNE U I[IOK
cUCcTEMAaTU3alys 3SHAaHUH https://m.edsoo.r
u/00adb33c
Bbubnuoreka
PezepBHblit ypok. O0oO1IeHNE U [HOK

CHCTeMaTHu3allus 3HaHuH

https://m.edsoo.r
u/00ad9ch2
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bubnnoreka
PesepBHblit ypok. O00OLIEHNE U 1 ILHOK
CHCTEeMaTH3aIus 3HaHUU https://m.edsoo.r
u/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I1O

68 4 4
[TPOTPAMME



https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KUIIACC

N KoanyecTBO 4acoB
I DJIeKTPOHHbIE
ara
KonTpousb uudposbie
Tema ypoka Bce P IIpakTHyec H3YY€eH
HbIE o0pa3zoBaTeibH
ro KHe padoTpl | MA
L padoTbI ble pecypchl
[lepnoanueckuil 3aK0H. bubnuoreka
Ilepnoauueckas cucrema 1 LHOK
XUMHUYeCKnX deMeHToB 1. 1. https://m.edsoo.ru
Meuneneena /00adb59¢e
3aKOHOMEPHOCTH B bubnuoteka
MU3MEHEHHH CBOWCTB 1 [MOK
XUMHUYECKUX AJIIEMEHTOB https://m.edso0.ru
MEePBBIX TPEX MEPUOIOB /00adb6bh6
bubnmoreka
Knaccudukanus u OK
HOMEHKJIaTypa 1 1
HEOPraHWYECKUX BEILECTB hteps.//m. eds0.0u
p B /00adb7e2
. bubnmoreka
Byl XUMUYECKO# CBS3H U OK
THITBI KPUCTAJUTHYECKUX 1 1

peleToK

https://m.edsoo.ru
/00adbac6
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KonTtponsnas padora Nel mo
teMme «IloBTopenue u
yrayOieHne 3HAaHUHA
OCHOBHBIX Pa3/eioB Kypca 8

KJIaccay
Knaccudukanus XuMuyeckux bubmmorexa
peakuuii o pa3InYHbIM IOK
npusHaKaM https://m.edso0.ru
/00adbch0
[TonsiTue o ckopocTn bubnuoteka
XMUMHYECKON PEAKIIUH. [HOK
IloHsaTHE O TOMOTEHHBIX U https://m.edsoo.ru
TeTEPOTeHHBIX PEAKIIHIX /00adbe9a
[TonsiTHE O XMMUYECKOM
paBHOBecHU. DaKTOPBHI, bubnuoreka
BJIMSIIOIIME HA CKOPOCTh HOK
XUMHUYECKOHN peaKkiuu u https://m.edso0.ru
MMOJ0KEHNE XUMUUYECKOTO /00adc28c
paBHOBECHS
bubnmoreka
OxkucauTenbHO- [HOK

BOCCTAaHOBUTCJIbHBIC PCAKITUN

https://m.edsoo.ru
/00adcade
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Teopust 2NEKTPONUTHYECKOU

Bubnunoreka

HOK
mucconuarmy. CHIbHBIE U
cJ1a0bIe DIIEKTPOJIUTEL https://m.edsoo.ru
p /00adcd68
bubnunoreka
o HOK
WNonnble ypaBHEHUS peakinuii
https://m.edsoo.ru
/00add448
XHUMHYECKUE CBOMCTBA KUCIOT
N bubnnoreka
1 OCHOBAaHUH B CBETE
o IHOK
Mpe/ICTaBIeHU 00
A EKT DO THECKO https://m.edsoo.ru
p /00add5d8
IIUCCOLIMAINN
XHUMHYECKHE CBOMCTBA COJIEH bubnnorexa
B CBETE MPEICTABICHUN 00 [IOK
AIEKTPOJTUTUUECKON https://m.edso0.ru
IUCCOLMAIINNA /00add8b2
bubnuoreka
" LHOK
[TonsaTue o rumpoause comei
https://m.edsoo.ru
/00add9d4
bubnuoreka
O06o06mIeHNE 1 LHOK

CHCTeMaTHu3alus 3HaHuH

https://m.edsoo.ru
/00addd12
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[Ipaktuyeckas padora Ne 1.

Bubnunoreka

«Pemenne HOK
https://m.edso0.ru
9KCIIEPUMEHTAJIBHBIX 33729 100addbfa
Kontponbhas padota No2 no bubnnoreka
TeMe «DNEKTPOIUTHYECKAs ILHOK
qucconranua. XUMUYECKUe https://m.edso0.ru
peaKkIfy B paCTBOPAX» /00addecO
bubnuoteka
OO6mras xapakTepucTUKa 1IOK
rajoreHoB. XUMHYECKHE
. https://m.edso0.ru
CBOJCTBa Ha MpUMeEpE XJI0pa 100addfe?
XnopoBogopoa. Consanas bubnuoteka
KHCJIOTA, XUMHUYECKUE I[HOK
CBOICTBA, MOJIy4YEHUE, https://m.edso0.ru
MPUMEHEHHUE /00adel04
[IpakTueckas pabora Ne 2 o bubnuoreka
teMe «Ilomydyenne cosssHON HOK
KHCJIOTBI, U3y4EHUE €& https://m.edsoo.ru
CBOICTBY /00ade348
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Brrunciienus no ypaBHEHUSIM bubnuoteka
XUMHUYECKUX PEAKIUH, ECIIH I[HOK
OJIVH U3 PEareHTOB JaH B https://m.edso0.ru
HU30BITKE /00ade488
bubnuoteka
OO6mrast xapakTepucTUKa LIOK
aneMeHTOB VIA-rpynmsl https://m.edsoo.ru
/00ade64a
AmtoTponHbie MOAU(BUKAITIH bubnuoteka
cepnl. Haxoxnenue cepsl 1 e€ LIOK
COEJIMHEHUH B IPUPOJE. https://m.edso0.ru
XUMHYECKHE CBOMCTBA CEPBI /00ade64a
bubnuoreka
CepoBo10po, CTPOCHHE,
¢buznyeckue 1 XuMu4ecKue LIOK
cBOHCTBA https://m.edso0.ru
/00ade802
Oxkcuppl cepbl. CepHas bubnuoreka
KHCII0Ta, ru3nueckue u HOK
XHMHYECKUE CBOMCTBA, https://m.edsoo.ru
/00adea28

IIPUMCHCHHUC
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XUMHUYECKHE PEaKI1H,
JIe)KaIe B OCHOBE

bubnuoteka
IIPOMBIIIJIEHHOTO criocoda OK
ITOJTY4EHUS CEPHOU KUCIIOTHI. a
XUMHYECKOE 3arpsi3HEHUE hitps://m. eds00.1u
N p /00adec8a
OKpYXKarollen cpepl
COCTMHEHUSIMU CEPBI
bubnuoteka
Brruncienue MaccoBoit A0 HOK
BBIXOJIa TPOAYKTA PEAKIINHT https://m.edso0.ru
/00adec8a
OO6mras xapakTepucTuKa
bubnuoreka
31eMeHTOB VA-rpynmnbl. A30T, OK
pacnpocTpaHeHue B pUpoJe, 1
(hM3UYEeCKUEe U XUMHUYECKUE hitps://m.eds00.u
. /00adeeab
CBOICTBa
bubnuoreka
AmMuak, ero uzuyeckue u
. LHOK
XMUMHYECKUE CBOICTBA,
N — https://m.edsoo.ru
b P /00adf004
bubnuoTeka
IIpakTtuyeckas padora Ne 3 no
I[HOK

TEMC «HOJ’Iy‘ICHI/IC aMMUakKa,
HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru
/00adf180
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A3oTHag KHuCJoTa, eé

Bubnunoreka

(buzHUecCKre U XUMUICCKHEC HOK
cBOHCTRA https://m.edso0.ru
/00adf306
Hcnonp3oBaHue HUTPATOB U
CoJIell aMMOHMS B KQUECTBE bubnuoteka
MUHEPAJIbHBIX YIOOpEHUH. ILHOK
XHUMUYECKOE 3arpsi3HEHUE https://m.edso0.ru
OKpY)KaroIEenl Cpeibl /00adf518
COCTMHCHUSIMHU a30Ta
docdop. Oxcua pochopa (V) bubnmmoreka
u pochopnas kucnoTa, LIOK
(hM3UYECKUEe U XUMUYCCKHE https://m.edso0.ru
CBOMCTBA, MOJTYYCHHE /00adf68a
Hcnonws3oBanue docdaTtoB B bubnmoreka
KayecTBe MUHEPAIbHBIX HOK
ynobpenwuii. 3arps3HeHue https://m.edso0.ru
MIPUPOIHOM cpenbl hochaTamu /00adfc20
bubnuoTeka
VYrnepon, pacnpocTpaHeHuE B
I[HOK

npupoje, puzndyeckue u
XMUMHUYECKUE CBOMCTBA

https://m.edsoo.ru
/00adfd9c
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Oxcuppl yriaepoaa, ux

bubnunoreka
(1)I/I3I/IHCCKI/I€ U XUMHYCCKHUC OK
CBOIiCTBA. DKOJIOTHUYECKUE ]h_Et im.ed
s://m.edsoo.ru
po0OJIeMbl, CBSI3aHHBIE C b
/00adfebe
okcusom yriepoaa (IV)
bubnnoreka
. K
VYToabHas KUCIIOTa U €€ COJIU 1o
https://m.edsoo.ru
/00ae006¢
[IpakTueckas padora Ne 4 o
" bubnuoreka
teme "[lonyyenue OK
YTJICKHUCIIOTO Ta3a. ﬁt im.ed
ps://m.edsoo.ru
KauecTtBeHHas peaknusa Ha
peardt /00ae027¢
KapOoHaT-uOH"
[TepBoHauanbHBIC TOHATHS 00 Bno(ilznorexa
OpPraHWYECKUX BEIIECTBAX KaK ﬁt fim.ed
ps://m.edsoo.ru
0 COEMHEHUX YIJIepoaa
A yriepoa /00ae054e
bubnuoreka
HOK

erMHPII’I " €Tr0 COCAMHCHUA

https://m.edsoo.ru
/00ae080a
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[Ipaktuyeckas padora Ne 5.

bubnunoreka
Pemenue
HOK
AKCIIEPUMEHTAIIbHBIX 3aa4 0
Tene «BaskHeHiIIe https://m.edsoo.ru
/00ae0bf2
HEMETAJUIBl ¥ UX COEINHEHUS)
bubnunoreka
KonTpomasnas pabora Ne3 no
o HOK
TeMe «Baxuenume
HEMETAJUIBI U UX COEIUHEHUS https://m.edsoo.ru
/00ae0el8
OO1as XxapakTepucTuKa
XAMHYECKNAX DJIEMEHTOB —
bubnnoreka
MeTalI0oB. MeTayuinyeckast OK
CBSI3b U MeTaJUInyecKas 1
KpUCTAINYECKas PEMIETKA https://m.edsoo.ru
P ‘P ' /00ae103e
dusnyeckue cBOUCTBA
METaJUIOB
XUMHAYECKHUE CBOMCTBA bubnuoreka
METaJUIOB. LIOK
DNEeKTPOXUMHUYECKUI P https://m.edso00.ru
HanpspKEHUM METasioB /00ae1156



https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

OOm1re cnocoObl MoTyYeHUs

MeTaioB. CIutaBsbl. bubnuoteka
Beruyncnenus no ypaBHEHUAM HOK
XUMHUUYECKUX PEAKIINH, €CIn https://m.edsoo0.ru
OJINH U3 PEareHTOB COJICPKUT /00ael1156
npuMecu
bubnuoteka
[TonsiTue 0 koppo3uun HOK
METaJJIOB https://m.edso0.ru
/00ae1278
bubnuoteka
Illenounbie METaJIIbI LOK
https://m.edso0.ru
/00ae14b2
bubnuoteka
OKcuIbl M THAPOKCHUIBI HOK
HATpUs U KaJust https://m.edso0.ru
/00ae14b2
bubnuoreka
[leno4yHO3EMENBHBIE METAILIIBI HOK
— KaJIBIUHA ¥ MarHui https://m.edsoo.ru
/00ael15e8
bubnuoTeka
Baxuenmue coenuHeHus LHOK

KaJIbIHS

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



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

O06o0611eHNE U
cUCTeEMAaTU3alus 3HAHNN

bubnunoreka
JKECTKOCTE BOJIBI M CIIOCOOEI I[HOK
e€ ycTpaHeHus https://m.edso0.ru
/00ae1886
bubnnoreka
[IpakTueckas padora Ne 6 no
— [IOK
TeMme "JKEcTKoCTh BONBI 1
.. " https://m.edsoo.ru
METO/IbI €€ yCTpaHEHUS /00ae1ac8
bubnnoreka
AroMuHMI HOK
https://m.edsoo.ru
/00aelc64
bubnuoreka
AmMdoTepHbIe CBOICTBA I[IOK
OKCHJIa M THIPOKCHUIA https://m.edso0.ru
/00aelc64
bubnuoreka
Kemeso HOK
https://m.edsoo.ru
/00ael1d86
bubnuoreka
Oxkcupl, THAPOKCUIBI U COJIH HOK

xenesa (II) u xxenesza (I1I)

https://m.edsoo.ru
/00ae35e6



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6

O06o0611eHNE U
cUCTeEMAaTU3alus 3HAHNN

[Ipaktuyeckas padora Ne 7.

bubnunoreka
Pemenne
HOK
3KCHGpI/IM€HTaJ'II)HBIX 3aJga4 11o
TeMme «BaxkHelie MeTaisl 1 https://m.edsoo.ru
/00ae3de8
X COCOAUHCHUSD)
BBI'—II/ICJ'IGHI/ISI 10 ypaBHCHI/ISIM
XUMUYECKUX PEAKIUH, ECIIH
bubnnorexa
OJINH U3 PEareHTOB JaH B OK
M30BITKE WIIA COCPKUT 1
T - T https://m.edsoo.ru
p ' /0021750

MAacCOBOM JIOJIH BEIXOJa
MPOAYKTA PEAKIINH

O06001IeHuEe U
CHUCTEMATHU3ALM 3HAHUI

Kontponsnas pabora Ne4 mo
TeMe «BakHele MeTauibl 1
UX COECIMHEHUS



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

BemecrBa u matepuaisl B

Bubnunoreka

6 MIOBCEIHEBHOM KU3HU 1 HOK
3 A https://m.edsoo.ru
HejoneKa /00ae3f50

bubnunoreka

6 | Xumuueckoe 3arps3HEHUE 1 ILHOK

4 | okpyxarolen cpeipl https://m.edsoo.ru
/00ae4270
bubnnoreka

6 | Ponb xuMuu B penieHuu 1 [IOK

5 | 9KOJOTHYECKHX MpobieM https://m.edso0.ru
/00ae4270
bubnnoreka

6 | PesepBHbIil ypok. O600IIEHNE 1 LHOK

6 | u cucTeMaTH3alUs 3HAHUHI https://m.edsoo.ru
/00ae0dOa
bubnnoreka

6 | PesepBHbIil ypok. O600IIEHNE 1 LHOK

7 U CUCTEMAaTH3aLis 3HAaHU! https://m.edsoo.ru
/00adb33c
bubnuoreka

6 | PesepBHbIif ypok. O6001eHNE 1 LHOK

8 U CUCTEMAaTHU3aLMs 3HAHUH https://m.edsoo.ru
/00ad9ch2

OBLIEE KOJIMYECTBO 68

YACOB II0 ITPOTPAMME



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

