MHUHUCTEPCTBO MPOCBEIEHUA POCCUACKON ®EJAEPAILIUA
MunucrepcTBo oopazosanusi HoBropoackoii odsiactu
KomuTteT o0pa3oBanusi AxMuHucTpanuu MajloBHILIEPCKOTO
MYHUIMIIAJBbHOIr0 paiiona HoBropoackoii odsactu

MAOQOY «I'mmuazus um.MejqbHUKOBa» I'. Masnas Buinepa



MHWHUCTEPCTBO IMPOCBEIEHUSI POCCUIICKOM
®EJEPALIUU
MunucreperBo oopazoanusi HoBropoackoii o6.1acti
Komurer o6pazoBanus AaMmuHucTpauuu MajoBHIIEpPCKOro
MYHHUHNAJbHOro paiiona HoBropoackoii o61actu

MAOY «I'umuaszust utm.MeabHHKOBa» . Manas Bumepa

COI''TACOBAHO YTBEPXJIEHO

neaaroru4eCKuM COBETOM JUPEKT!
]

MAOY "I'umHa3us M. Pymsnuesa A.C.
Menesuukosa" npukasz Ne 22-0.1. 0T «28»
npotokosn Ne 1 ot «25» aBrycta2023 r.
asrycra2023 r.

PABOYASI IIPOTPAMMA
(ID 388367)

yueOHoro npeavera «Xumusi. bazoBblii ypoBeHb»

Ui obyvaromuxcs 8 — 9 kimaccoB

Maunas Bumepa 2023



HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 10 XMMHHM Ha YpPOBHE OCHOBHOIO OOIIEro oO0pa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJibTaTaM OCBOCHHUS OCHOBHOMU
o0pa3zoBaTebHOM IPOrpaMMBbl OCHOBHOTO o01iero oOpasoBaHus,
npeactaBieHHbIx B @I'OC OO0, a Takxke Ha ocHOBe (eaepanbHON paboueit
MporpaMMbl BOCIIUTAHUS M C Y4YETOM KOHIEMIMM MPENojaBaHusi y4eOHOro
npeamera «XuMHs» B 00pa3oBareNbHbIX —opraHusauusx Poccuiickoi
denepaunu.

[Iporpamma o xumum 1aéT MpeACTaBICHHE O LEAX, OOIIeld CcTpaTeruu
oOy4eHUsl, BOCIHMTAHUS W Pa3BUTUS OOYYAIOUIUXCS CPEJACTBAMH Y4eOHOTO
OpelMeTa,  yCTaHABIMBAeT  00fA3aTENbHOE  MPEIMETHOE  COJEp)KaHUe,
nperycMaTpUBaeT pacipe/iesieHne €ro Mo KiaccaM M CTPYKTYpUPOBAaHHE I10
pazznenaM M TeMaM MPOTpaMMbl MO XUMHUH, OMNPEIEIseT KOJUYECTBCHHBIC U
KaueCTBEHHBIC XapaKTEPUCTUKHU COJICpKaHMS, PEKOMEHYEMYIO
MOCJICIOBATENIBHOCTh M3YYCHUSI XUMHUU C Y4ETOM MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTHKM Yy4eOHOTO TMpoIecca, BO3PACTHBIX
0COOEHHOCTEW OO0yYaroluXcs, ONpeaesieT BO3MOXHOCTA MpeAaMeTa s
peanuzanuu TpeOOBaHMM K pe3yJbTaTaM OCBOSHHUS OCHOBHOM 00pa3oBaTeNbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETro oOpa3oBaHus, a Takke TpeOOBaHUMU
K pe3yjibTaTaM OOy4YeHHUss XMMHUHM Ha YPOBHE IeJiel u3ydeHHUs MpeameTa u
OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIHLHON JAESTENBHOCTH OOYYaroIIerocs: o
OCBOCHHUIO YUEOHOTO COJEPIKaHMUS.

3HaHWE XUMHUU CIYKUT OCHOBOW JUisi (OPMUPOBAHUS MHUPOBO33PEHUS
o0y4aromierocsi, ero NpeCTaBICHUl 0 MaTEPUATLHOM E€JUHCTBE MHUPA, BAKHYIO
pOJIb UrparoT GOpPMHUPYEMBbIE XMUMHEH MPEICTABICHUS O B3aMMOIIPEBPAIICHUIX
HHEPTrUu U 00 SBOJIOIMHU BEIIECTB B MPHUPOJE, O MYTAX PEIICHHS TII00ATBHBIX
mpo0JIeM YCTOWYHMBOTO Pa3BUTHUS YEIIOBEUECTBA — CHIPHEBOM, YHEPTreTHUSCKOM,
MUIIEBON M SKOJIOTUYECKON 6€30MacHOCTH, TPOOJIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peaju3allid BO3MOXKHOCTEH I CaMOpa3BUTUA U
dbopMupoBaHUS KyJABTYphl JUYHOCTH, €€ oOmed u QyHKIHOHATHHOU
IPAMOTHOCTH;

BHOCHUT BKJaJ B ()OPMUPOBAHUE MBILIUIEHUS U TBOPUYECKUX CIIOCOOHOCTEM
OoOydJarommXCcs, HABBIKOB HMX CaMOCTOSITEIIbHOW y4eOHOW JeSATEITBHOCTH,
AKCHEPUMEHTAIBHBIX W HUCCIEAOBATEIbCKUX YMEHUW, HEOOXOAUMBIX Kak B
MOBCEIHEBHOM KU3HU, TaK U B MPOPECCHOHAIBHOUN NS TEIbHOCTH;



3HAKOMUT CO CHEIU(UKON HAYYHOIO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LETIOCTHOTO B3TJIIa HA E€IWHCTBO MPUPOABI M  YEJIOBEKA, SBISIETCS
OTBETCTBEHHBIM 3TArloM B ()OPMUPOBAHUH €CTECTBEHHO--HAYYHOU IPAMOTHOCTH
oOyyJarommxcs;

crocoOCcTByeT (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-
-HaAy4YHbIM 3HAHUAM, K TPUPOJE, K 4YEJIOBEKY, BHOCHUT CBOM BKJaJd B
HKOJIOTMYECKOE 00pa3zoBaHUE O0yUaAIOIIUXCA.

JlaHHbIe HarpaBiieHUs] B 00y4eHUU XUMUKU O0ECTIeUUBAIOTCS CHeIU(UKON
cojliep>KaHMsi yuyeOHOTO TIpeAMeTa, KOTOPBId  SBJISETCA  IEIaroru4yecKu
aJanTHPOBAaHHBIM OTpaK€HWEM 0a30BOM HAYKW XUMUHM Ha ONpPEeIEHHOM dTare
e€ pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTI'O OOIIEro 0Opa3oBaHMsI OPUEHTUPOBAH
Ha OCBOEHHE OOYYarOIIUMHUCS CHUCTEMbl TEPBOHAYAIBHBIX TMOHSITUH XUMUH,
OCHOB HEOPTaHWYECKOM XMMHUHM U HEKOTOPBIX OTACJIBHBIX 3HAYMMBIX MOHSATHM
OpraHUYeCKOM XUMHHU.

Crpykrypa coaepkaHusi IpOorpaMMBbl 10 XUMUU C(hOPMUPOBAHA HA OCHOBE
CHUCTEMHOT0 Mojxoja K e€ nzydeHuto. CoiepkaHue CKIIaJIbIBACTCS U3 CUCTEMBI
NOHATUMA O XHMHYECKOM DJIEMEHTE W BEIIECTBE M CHUCTEMbI TMOHITUH O
xuMudecko peakiuu. OO0e 3TH CHUCTEMBbI CTPYKTYPHO OpPTraHM30BaHBI IO
OPUHUUITY TOCJIENOBATEIBHOTO PA3BUTUSl 3HAHUM HA OCHOBE TEOPETHYECKUX
IpEACTaBICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuomnueckoro 3akona JI. M. MenaeneeBa Kak OCHOBHOIO 3aKOHa
XUMUU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3H;

— TMpPEACTABICHUM 00 JIEKTPOIUTUUYECKON TUCCOIMAIMM BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HSMIIUPUYECKH
MOJIYYCHHBIX W OCMBICIICHHBIX (DaKTOB, pPa3BUBAIOTCS IMOCJIEIOBATEIBLHO OT
OTHOTO ypOBHA K JPYrOMYy, BBINOJHSAA (PYHKIUHM OOBSCHEHUS U
MIPOTHO3UPOBAHUSI CBOMCTB, CTPOEHUS U BO3MOXKHOCTEH MPAKTHYECKOTO
MIPUMEHEHUS U TIOJIYYEHUS U3yYaeMbIX BEIIECTB.

OcBoeHue mporpaMMbl TI0O XUMHUU CIHOCOOCTBYET (DOPMUPOBAHHIO
MPEICTABICHNAS] O XWMHWYECKOM COCTABISAIONIEH HAay4YHOW KapTUHBI MHUpPa B
JIOTUKE €€ CUCTEMHOUN MPUPOIbl, IECHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHUIO
Y METOJIaM MO3HaHUA B Hayke. M3yueHue XuMuu npoucxXoauT ¢ IPUBICUECHUEM



3HAHUW W3 paHee HU3YUYEHHBIX YUYEOHBIX MpeaMeToB: «OKpYKaOMUH MUpP»,
«buonorus. 5—7 knaccel» U «Pu3nKa. 7 Kiaccy.

[Ipu wu3ydyeHUM XUMHUU MPOUCXOAUT (POpMHUPOBAHUE 3HAHUM OCHOB
XUMUYECKOM  HAaykKM Kak  oOOJacTd  COBPEMEHHOIO0  €CTEeCTBO3HAHUS,
MPAKTUYECKON JEATETbHOCTH 4YeJIOBEKa W KaK OJHOTO U3 KOMIIOHEHTOB
MUPOBON KYJIBTYpbl. 3ajlaya y4eOHOIro MpeaMeTa COCTOMT B (POPMUPOBAHUU
CUCTEMbl XMMHYECKUX 3HAHUM — BaXKHEUIMX (haKTOB, MOHATHM, 3aKOHOB U
TEOPETUYECKUX TMOJOKEHUHN, JOCTYMHBIX OOOOIIEHUI MHUPOBO33PEHUECKOTO
XapakTepa, s3blka HayKd, B MPUOOIIEHUH K HAyYHBIM METOJaM IO3HAHUS MpU
U3YYEHUU BEIIECTB MU XUMHYECKHUX peakiui, B (POpPMHPOBAHHU U PA3BUTUU
MO3HABATEILHBIX YMEHUN W HMX NPUMEHEHUU B Y4eOHO-TO3HABATEIbHOU H
y4eOHO-UCCIEIOBATEIbCKON IESITEIbHOCTH, OCBOCHHHM TIpaBUi 0€30MacHOro
oOpalieHust ¢ BEIIeCTBaMH B TTIOBCETHEBHOM JKH3HHU.

[Ipy u3ydyeHnn XWMHUU Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS
BaKHOE 3HAYCHHUE TPUOOPETN TaKue 1eTH, KaK:

— (opMUpOBaHHE HHTEIUICKTYaIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM0o00Opa30BaHUIO, COTPYIHUUECTBY, CAMOCTOSTEILHOMY MPUHITHIO PEIICHUN,
CIIOCOOHOM a/lanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

— HampaBJICHHOCTh OOy4YeHUs Ha CHCTEMaTHYeCKOoe MPHOOIIEHUE
oOy4Jaromuxcs K CaMOCTOSITENIbHON MO3HABATENbHON NESITebHOCTH, HAYYHBIM
METOJIaM TO3HaHUS, (OPMUPYIOIIMM MOTHBAIIMIO U PA3BUTUE CIIOCOOHOCTEH K
XUMUU;

—  obecmedyeHue  yCIIOBHA, CIIOCOOCTBYIOIIIUX  TPUOOPETEHUIO
OoOy4JaromMMHCS  OMBbITa  Pa3HOOOpa3HOW  NEATETbHOCTH, TIO3HAHUA U
CaMOITO3HAHMS, KIIFOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIMII), MUMEIOIIHNX
YHUBEPCAJIbHOE 3HAUCHUE JJIS pa3IMYHBIX BUJIOB JIESITEIIBHOCTH;

— ¢opMupoBanue o00mIeH (QYHKIHMOHATBFHON H €CTeCTBEHHO-HAYYHON
IrPaMOTHOCTH, B TOM 4YHCJI€ YMEHUU OOBSICHATH U OIICHUBATH SIBICHUS
OKPY’KaIOIIEro MUpa, UCMOJb3Yys 3HAHUS U ONBIT, MOJYYEHHbIE MPU U3YYCHUU
XUMHH, TPUMEHATh MX TPU PEUICHUU MpoOJieM B TOBCEIHEBHOW >KU3HU U
TPYZOBOM JEATEIbHOCTH;

— ((dopmupoBaHne y O0OydYalOmUXCS TyMAaHUCTHYECKUX OTHOIICHUH,
MMOHUMAaHMSI UEHHOCTH XWMHUYECKHUX 3HAHUW [JIs1 BBIPAOOTKM SKOJOTMYECKU
1eJIeCO00Pa3HOTO TIOBEACHHSI B OBITY W TPYJAOBOM JESITEIBHOCTH B IETAX
COXpaHEHHMs CBOETO 3J0POBbs M OKPY’KAIOLIEH MTPUPOITHON CPEIbI;

— pa3BUTHE MOTHBAIlUUA K OOYYEHHUIO, CTIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCIIUTAaHUI0O HA OCHOBE YCBOCHHSI OOIIEUETOBEYECKUX IIEHHOCTEH,



FOTOBHOCTH K OCO3HAHHOMY BbIOOpY Tpoduiass U  HANPaBICHHOCTH
JanbHeuIIero o0yyeHusl.

OO6miee yucno 4YacoB, OTBEAEHHBIX ISl WM3YYEHUs] XMUMUU Ha YpPOBHE
OCHOBHOTO 00111€eT0 00pa3zoBanusi, cocTaBisieT 136 yacoB: B 8 kiiacce — 68 yacoB
(2 yaca B Hezenmo), B 9 kimacce — 68 yacoB (2 yaca B HEALIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayabHbIe XMMUYECKHE OHATHS

[Ipenmer xumun. Posib XuMHUM B )KU3HU YEIOBEKA. XUMUSI B CUCTEME HaAYK.
Tena u BemecTBa. PU3NYECKUE CBOWCTBA BEIIECTB. ATPETaTHOE COCTOSIHUE
BemiecTB. [[oHsTHE 0 METOax MO3HAHUSA B XUMHUHU. YHCThIE BEHIECTBA U CMECH.
Cnoco0nI pa3eneHust cMecei.

ATOMBI U MOJEKYJIbl. XHUMHUYECKUE HJIEMEHThl. CUMBOJIBI XUMHUYECKUX
31eMeHTOB. [IpocThie U CIIOKHBIE BElIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumunueckas (opmyna. BaleHTHOCTh aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemlecTB. OTHOCUTENIbHAs aTOMHasg Macca.
OtHOcUTEIBHAS MOJICKYJIsIpHAsi Macca. MaccoBast 40JIsl XUMHYECKOTO JIEMEHTA
B COCJIMHEHUH.

KomnuectBo BemectBa. Monbs. MounsipHas  macca.  B3auMocBAa3b
KOJIMYECTBA, MACChl M YHWCIA CTPYKTYPHBIX E€IUHMI] BellecTBa. Pacu€rbl mo
dbopmynaM XUMHUECKUX COCTUHEHUH.

@u3nueckue M XUMHUYECKUE SBICHUA. XHMHUYECKas peakuus u eé
OPU3HAKU. 3aKOH COXPAHEHHUS MacChl BELIECTB. XWMHUYECKHE YpaBHEHUS.
Knaccuduxanus XuMu4ecKkux peakiuil (CoeIMHeHu s, pa3IoKeHus, 3aMeIIeHHS,
oOMeHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYJI0M, MpaBuiaMu paboThl B TabopaTopun
u mpuéMamu oOpamieHus ¢ J1abopaTOpHBIM O0OpYAOBaHHWEM, H3yYCHUE U
onmucaHue (UIUYECKUX CBOWCTB O0Opa3lOB HEOPraHWYECKUX BEIIECTB,
HabOmonenne ¢pu3ndeckux (IMIaBlieHue BOCKA, TassHUE JIb/Ia, pAaCTUpPaHUE caxapa
B CTYIIKE, KAIEHUE W KOHJIEHCAIUsl BOJbI) U XMUMHUYECKUX (FOPEHHUE CBEYU,
MIPOKAJMBAHUE MEIHOW MPOBOJOKH, B3aUMOAECHCTBUE MeJa C KHUCIOTOMN)
ABJICHUM, HAOJIOIEHHWE U OMNUCAHWE NPU3HAKOB MPOTEKAHUS XUMUYECKUX
peakiuil (pa3ioKeHue caxapa, B3aUMOJCHCTBHE CEPHOM KUCIOTHI C XJIOPHUAOM
Oapus, paznoxenue ruapokcuna meau (1) mpum HarpeBaHuu, B3auMOCHCTBUE
xenesa ¢ pactBopoM conu meau (1), uzyueHue cnoco0oB pa3aesieHus: CMeceil: ¢
MOMOIIPI0  MarHuTa,  (QUIBTPOBAHWE,  BBHIMAPUBAHHWE,  JUCTHILISALINSA,
xpoMarorpadus, MNPOBEICHHE OYMUCTKU IIOBAPEHHOW COJM, HAOMIOJEHUE W
ONMCAaHUE PE3YyIbTaTOB MPOBEACHUS OMNbITA, WILIFOCTPUPYIOLIETO 3aKOH
COXpaHEHHMs MacChl, CO3/IaHhe MoJIeNIel MOJIEKY (IIapOCTEPKHEBBIX).

BaxHellmne npeacTaBuTeId HEOPraHMYECKUX BelleCTB



Bo3nyx — cmeck razos. CoctaB Bo3nyxa. Kucmopon — 351eMEHT U ITpocToe
BellecTBo. HaxoxkaeHue kuciiopojia B mpupone, (puznueckue u XUMHUECKUE
cBoictBa (peakuuu ropenus). Oxcunbl. [Ipumenenue kucnopoga. CriocoObl
MOJIyYeHHUsI KHUCIOpoJa B J1a0OpaTOpud U MPOMBINUICHHOCTH. KpyroBopot
Kuciopoza B mpupoe. O30H — alioTponHas MoAU(PUKALMS KUCIOPOIa.

TeroBoit 3(pPexT XMMUYECKON peakuu, TEPMOXUMUYECKUE YpaBHEHUS,
9K30- M JHAOTEPMHUYECKHE PEAKUMHU. TOIUIMBO: Yrojb M METaH. 3arps3HEHUE
BO3/lyXa, yCUJIEHUE TAapHUKOBOTO 3 (dexTa, pa3pylieHrne 030HOBOTO CIIOS.

Bomopon — snemeHT M mpoctoe BemiecTBO. HaxoxzaeHue Bojopona B
npupojse, (¢GU3NYECKHe W XUMHUYECKHE CBOMCTBA, NPUMEHEHHE, CIIOCOOBI
nosryyeHust. Kuciaortsl u conu.

MonsipHbiii 00BEM ra3oB. Pac4€Thl Mo XMMHUYECKUM YPaBHECHHUSIM.

®dusznyeckue CcBoiCcTBa BOJbl. Boga kak pacTBOpuTesb. PacTBOpBL.
HacellieHHbIE U HEHACHIIIEHHBIE PACTBOPHI. PaCTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasi 1075 BeIlIECTBA B pacTBope. XUMHUYECKHE CBOMCTBA BOJBI.
OcHoBaHusi. Posib pacTBOpOB B MpUPOAE U B KU3HU 4YesnoBeka. KpyroBopoT
BOJIbI B PUPO/IE. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa U OUKMCTKA NPUPOTHBIX
BOJ.

Knaccuduxkanus neoprannyeckux coenunennit. Oxcupl. Knaccudukanus
OKCHJOB: cojeoOpasyionue (OCHOBHBIE, KHUCIOTHbIE, amMQOTepHbIe) U
Heconeobpasyromue. HomeHnknarypa okxcugoB. Pusznueckue U XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne oKkCuoB.

OcHoBanusi. Knaccudukaiusi OCHOBaHHWI: HIENOYM M HEPACTBOPUMBbIC
ocHoBaHMs. HoMeHknaTypa ocHoBaHHU. PU3NUECKHE U XUMUYECKHE CBOMCTBA
ocHoBaHuil. [losrydeHne oCHOBaHUI.

Kucnortel. Knaccudukanus kucior. Homenkinarypa kuciaor. Ouszndeckue
U XMMUYECKHUE CBOMCTBA KUCIOT. Pan aktuBHOCcTM MetaimioB H. H. bekerosa.
[Tomydenue KUCIOT.

Comu. Homenknatypa coneil. @Pu3M4YecKue M XHMHYECKHE CBOWCTBA
conent. [lonydenue comnen.

I'eneTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCAUHECHUMU.

Xumuueckuit IKCnepumenm:

KAUECTBEHHOE ONPENCICHHE COJAEPXKAaHUA KHUCIOpoJa B  BO3AYyXE,
MojlyyeHue, coOupaHue, paclo3HaBaHUE M U3YYEHUE CBOMCTB KHUCIOpOA,
HAOJFOZICHWE  B3aUMOJICMCTBHS  BEIIECTB C  KHCIOPOJOM H  YCIIOBHUSA
BO3HUKHOBEHUSI M TpeKpalleHus TropeHus (moxkapa), O3HAKOMJIEHHE C
oOpa3llaMyd OKCHJOB M OIKMCAaHWE WX CBOWMCTB, IIOJIy4Ye€HHE, COOMpaHHUeE,
pacrio3HaBaHWE M HW3y4Y€HHE CBOWCTB BOJIOpoJia (TOpeHHUE), B3aUMOJICHCTBHE



Bojiopoja ¢ okcugoM meau (I1) (Bo3mM0oKHO MCIOIB30BaHUE BUACOMATEPHUAIIOB),
HaOmroieHe O00pa3loB BEIIECTB KOJIMYECTBOM | MONb, HCCIEJOBaHUE
OCOOEHHOCTEW pAacCTBOPEHUS BEIIECTB C Pa3IMYHOM PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHON MAacCCOBOU JOJEH pacTBOPEHHOIO
BEIIIECTBA, B3aMMOJICHCTBUE BOJBI C METa/NIaMH (HATpUEM U KaJbIUEM)
(BO3MOXXHO HCHOJb30BaHUE BHUAEOMATEpPUAJIOB), HCCIEIOBaHHE O0Opa3IoB
HEOPraHUYECKUX BEIIECTB Pa3IUYHBIX KJIACCOB, HAONIOJACHUE W3MEHEHUS
OKpackd WHIMKATOPOB B pacTBOpax KHUCIOT U WIEJIOYEH, H3y4YeHUE
B3aumozeincTBus okcuaa meau (II) ¢ pacTBopoM cepHOM KHUCIOTHI, KHCIOT C
MEeTaJUIaMU, PEAKINI HeUTpanu3auu, MoJaydeHue HEpaCTBOPUMBIX OCHOBAaHUH,
BBITECHEHHE OJIHOTO METajla JpyrMM M3 pacTBopa COJIM, pEILICHHE
AKCIIEPUMEHTAJIbHBIX 3a7ay Mo TeMe «BakHeime KiIacChl HEOPraHUYECKHUX
COECIMHEHUI).

IHepuoagnuecknit 3axkoH u Ilepuogmueckasi cucremMa XHUMHYECKHX
ieMenToB J[. . MenneneeBa. CtpoeHne aTtoMmoB. XUMHU4YECKAasi CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUNT

[lepBble MOMBITKH KiacCU(PUKAIIUA XUMHUUYECKUX AJIeMEHTOB. [loHsTHe 0
IPYIIaxX CXOOHBIX AJIEMEHTOB (IIEJIOYHBIE U NIEJIOYHO3EMEJbHBIE METAJUIbI,
raJIOreHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3zyroT amdorepHbie
OKCHUJIbI U TUAPOKCHUJIBI.

[lepuoguueckuii 3axoH. [lepuoandeckas cucreMa XMMUYECKHX 3JIEMEHTOB
H. WN. MenneneeBa. KopoTkonepuoaHas # JIMHHONEpHOIHAS (OPMBI
[Tepuonuueckoit cucrtembl xumuueckux odiaemeHToB J[. M. Menneneena.
ITepuoner u rpynnbel. DUBHMYECKHM CMBICT MOPSAKOBOIO HOMEpA, HOMEPOB
NEPUOJIA U TPYMIIbI 3JIEMEHTA.

Crpoenune artomoB. CocTaB aTOMHBIX sijep. M30Tomnbl. DIEKTPOHBI.
CtpoeHne AIeKTPOHHBIX 000JI0YEK aTOMOB TEPBBIX 20 XMMHYECKUX DJIEMEHTOB
[Tepuonnueckoun cucrtemsl Jl. 1. Menaeneesa. XapakTepucTUKa XUMUYECKOTO
3JIEMEHTA 110 ero nosoxkeHutro B [lepuoanueckoit cucreme . . Menneneena.

3aKOHOMEPHOCTH M3MEHEHUSl paJyca aTOMOB XUMUYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAUIMYECKUX CBOMCTB 110 TPYIIaM U NEPUOJaM.

3nauenue Ilepumonnueckoro 3akoHa u llepuonnueckoil cUCTEMBI
XUMHAYECKHX 3JIEMEHTOB JJIsl pa3BUTHs Hayku U npaktuku. [[. 1. Mennenees —
YUYEHBIN U TPAXKJAHUH.

Xumunueckass cBsi3b. KoBaneHTHas (ToJisipHass W HEMOJSIpHAsi) CBSI3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. lOHHAs CBSI3b.

Crenenp oxucineHus. OKUCIUTEIbHO--BOCCTAHOBUTENIBHBIE PEAKLINHU.
[Ipoueccrl OkuciIeHUs: U BOCCTaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIH.



Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3loB BEIIECTB METAIOB U HEMETAJIOB, B3aUMOJICHCTBUE
TUAPOKCHIA IIMHKA C PAacCTBOpPAMHU KHCJIOT WU IIEJIOYEH, NPOBEIACHUE OIIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUI
(ropenue, peakinu pa3ioKeHUs, COSTUHEHUS ).

Meosicnpeomemmnuie ceazu

Peanuzamus mMeXnpeIMETHBIX CBSI3€M MPU U3YYEHUH XUMHUHM B 8 Kiacce
OCYIIECTBIISICTCSI 4Y€pe3 HCIOJIb30BaHUE KaK OOIIMX ECTECTBEHHO--HAYUYHBIX
NOHATHM, TaK W TOHSITUM, SBISIOIIUXCA CUCTEMHBIMU [IJI1 OTHAEJIbHBIX
IPEIMETOB €CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO0mue ecTecTBEHHO--HAyYHbIC TOHSTHS: HAaydyHbIM (akT, rumoresa,
TEOpHsi, 3aKOH, aHaliW3, CHUHTE3, KilaccuPukKalusi, TNEePUOJUYHOCTD,
HaOJI0/IeHNE, SKCIIEPUMEHT, MOJISTTUPOBaHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

®dusuKa: marepusi, aToMm, BJEKTPOH, MPOTOH, HEWTPOH, HWOH, HYKIHU],
U30TOIbl, PAJAMOAKTUBHOCTH, MOJIEKYJA, DSJICKTPUUECKUNU 3apsifi, BEIIECTBO,
Ten0, 00bEM, arperaTHoe COCTOSIHHME BEIIECTBa, Ta3, (PuU3MUecKue BEIUYHUHBI,
€JIMHUIIBI U3MEPEHUSI, KOCMOC, TUIaHETHI, 3BE3/b1, COTHIIE.

buonorus: hoTocunTes, npixanue, ouocdepa.

['eorpadusi: armocdepa, ruapocdepa, MHUHEpaIbl, TOPHBIE MOPOIHI,
MI0JIE3HBIE UCKOIAEMBbIE, TOIIJIMBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBo 1 XUMHYeCKasi peaKkuus

[Tepunonnueckuit 3axkoH. [leppoanueckas cucteMa XUMHYECKUX 3JIEMEHTOB
. 1. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B UBMEHEHUU CBOMCTB
XUMUYECKUX DJJIEMEHTOB MEPBBIX TPEX NEPUOJOB, Kalus, KaJIbLHUs U UX
COCIMHEHUH B COOTBETCTBUH C IIOJIOKECHUEM 3JIEMEHTOB B llepuoanueckoit
CHUCTEME U CTPOCHUEM UX aTOMOB.

Crpoenue BemiecTBa: BUAbI XMMUYECKOW CBSI3U. THIBI KPUCTAILNTMYECKUX
PELIETOK, 3aBUCMMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PELIETKH
U BUJa XUMHYECKOU CBS3H.

Knaccudukamms ©“  HOMEHKIATypa  HEOPTaHMYECKHX  BEIIECTB.
XHWMHYECKME CBOWCTBA BEIIECTB, OTHOCSAIIMXCA K Pa3JIMYHBIM KJIACCaM
HEOPraHUYECKUX COCIMHEHNM, TEHETUYECKAs! CBSI3b HEOPIraHUYECKUX BEIIECTB.

Knaccudpukanusa XUMUYECKHX peakuid MO pa3IMYHbIM MOpHU3HaKaMm (110
YHCITy ¥ COCTaBY yYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIIIOBOMY 3D (DEKTy,
[0 W3MEHEHHID CTEIEHEHM OKHUCJIEHHS XHMHUYECKUX JJIEMEHTOB, IO
o0paTUMOCTH, IO YYaCTHIO Karajau3aTopa). OJK30- M SHIOTEPMUYECKHE
peaKUnH, TEPMOXUMUYECKUE YPABHEHMUS.



[lonstue o ckopoctu xumuyeckoil peakiuu. Ilonarue 06 oOpaTuMbIX U
HEOOpATUMBIX XMUMHYECKMX peakiusax. [loHATHE O TOMOTE€HHBIX U
reTeporeHHbIx peakuuax. llonstue o karanuze. [loHATHE O XUMHYECKOM
paBHOBecuU. DaKTOpHI, BIHUSIONIME HA CKOPOCTh XUMHYECKOW pEAKIHUU U
MOJI0)KEHNE XUMUYECKOTO PABHOBECHSL.

OKHUCIUTENHHO-BOCCTAHOBUTENIBHBIC  PEAKIIMM, DJICKTPOHHBIM  OanaHc
OKHUCJIUTEbHO-BOCCTAHOBUTENbHOW  peakuuu. CocTaBleHHE  ypaBHEHUU
OKHUCJIUTEIbHO--BOCCTAHOBUTEIBHBIX PEAKIMHA C HCMNOJb30BAaHUEM METO/a
AJIEKTPOHHOTO OajaHca.

Teopuss ~ BAEKTPOJMTUYECKON  JAUCCOLMAIMH. ONIEKTPOJIUTBL U
HEAJIEKTPOJUThl. KaTuoHbl, aHMOHBL. MeXaHW3M [OUCCOLMAIMU BEUIECTB C
Pa3NMYHBIMU BUJAMU XUMHYECKOU CBsi3U. Ctenenb auccounanuu. CUibHbBIE U
cia0ble DJIEKTPOJIUTHI.

Peakiiuun wonHOro oOMeHa. YCIIOBHUS TPOTEKAHHUS PEaKIUl HOHHOTO
oOMeHa, TOJIHBIE M COKpaIlI¢HHBbIE WOHHBIC ypaBHeHUs peakiui. CBoiicTBa
KHUCJIOT, OCHOBaHWUW U COJICH B CBETE MPEICTABICHUN 00 AJICKTPOIMTHYCCKON
nucconanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuit IKcnepumenm:

03HAKOMJIEHHE C MOJEISMH KPUCTAIUIMYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIECTB — METAJUIOB U HEMETaUIoB (rpaduTa M aiMasa), CIOKHBIX BEIIECTB
(x7opuga HaTpus), UCCIENOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOU
peakuud  OT  BO3JEWUCTBHS  PA3IMYHBIX  (PAKTOPOB,  HCCIEIOBaHHE
ANEKTPOIPOBOTHOCTA PACTBOPOB BEIIECTB, Mpolecca TUCCOLMALMNU KUCIOT,
miesoyel u cojei (BO3MOKHO HCIOJb30BaHUE BUIE0 MATEPUAIIOB), TPOBEIACHUE
OTIBITOB, WJUTIOCTPUPYIOMINX MPU3HAKU MPOTEKAHUS PEaKIMii HOHHOTrO OOMEHa
(oOpa3oBanue ocaqka, BbBIJCICHHE Ta3a, o0Opa30BaHWE BOJbBI), OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKLIHUI
(ropenue, peakuuu pa3yoKEHUs, COEAUHEHNA ), pacrno3HaBaHUE
HEOPraHUYECKUX BEIIECTB C MOMOIIBIO KAaYECTBEHHBIX PEAKIUMNA HA HOHBI,
pELICHUE SKCIIEPUMEHTAIBHBIX 3a1a4.

HemeTanibl 4 MX COeAMHEHUS

OO6mass xapakTepucThka TaloreHoB. OCOOCHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHble cTeneHu okuciaeHusa. CTpoeHue U pu3ndecKkrue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWUMHUYECKHE CBOWCTBA HAa MNpUMEpe XJopa
(B3auMoeiicTBUE C MeTajylaMU, HEMETa/llaMH, HiejdodyaMu). XJIOPOBOAOPOI.
ConsgHas KUCIOTa, XMMHAYECKHE CBOMCTBA, MOJydeHUEe, MpuMeHeHue. Jlelictrue
XJIOpa M XJIOPOBOJOPOJA HA OpPraHW3M 4YesoBeKa. BakHelmume XJIOpUIbl U UX
HaXOXJCHHE B MIPUPOJIE.



O6mast  xapakrepuctuka d31eMeHToB  VIA-rpynmbel.  OcobGeHHoOcTH
CTPOEHUSI aTOMOB, XapaKTepHbIe CTENEeHN OKuciaeHuss. CTpoeHne U pu3nyecKue
CBOICTBA TPOCTBIX BEHIECTB — KHCIOpoAa M Cepbl. AJIOTPOIHBIE
MOAU(PUKALMY KUCIOPOJa U cepbl. XUMUYECKUe cBoMcTBa cepbl. CepoBoa0pO,
cTpoeHue, (¢u3MUecKkue MW XUMHYeckue cBoiicTBa. OKCHUIBI Cepbl  Kak
MPEACTaBUTENN KUCIOTHBIX OKcUaoB. CepHas KucioTa, (uznueckue u
XUMUYECKHE CBOMCTBAa (00IIME Kak TMPEICTaBUTENsl Kjacca KHCIOT U
cnenuduyeckre). XUMUYECKUE PEaKIINH, JeKalllhie B OCHOBE MPOMBIIIIEHHOTO
cnocoba mnoxy4yeHus: cepHoil kucnothl. [Ipumenenue cepnoil kuciotsl. Conu
CEpHOM KHCIIOTHI, KAUeCTBEHHAsI peakuusi Ha cyibdaT-uoH. Haxoxnenue cepsl
U €€ COeIMHEHUN B npupoac. XUMHUUECKOE 3arpsA3HEHUE OKPYKAIOLIEH Cpenbl
COEIMHEHUSIMH Cepbl (KMCIOTHBIE JOXKAH, 3arpsi3HEHUE BO3/1yXa U BOJOEMOB),
CIOCOOBI €T0 MPETOTBPAIICHUS.

OO61mast xapakTepucTuka 3meMeHToB VA-rpymmnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepHblEe CTENEHUW OKHUCIEHUA. A30T, pacHpOCTpaHEHHE B
npupoje, hpu3nueckrue U XuMuieckue cBorctra. KpyroBopor a3ora B npupoe.
AmMuak, ero Gpu3MYecKue U XUMHUYECKHUE CBOMCTBA, TIOJyYeHUE U PUMEHEHHE.
Conu amMoHUS, UX (GU3HUECKHE U XUMUYECKHE CBOWCTBA, NPHUMEHEHHE.
KauecTBeHHast peakiysi Ha UOHBI aMMOHUS. A30THas KHCIJIOTa, €€ MOJIy4YeHHue,
¢usznueckre M XUMHUYECKHME CBOWCTBAa (OOLIME KakK TMpeACcTaBUTENs Kiacca
KucinoT u crneuuduueckue). Vcmonap3oBaHne HUTPATOB M COJEH aMMOHHUSI B
KayecTBE MHUHEPAJBbHBIX YA00peHH. XUMHUECKOe 3arpsi3HEHHUE OKpY Karolle
Cpeabl COEAMHEHUAMU a30Ta (KUCIOTHBIE T0XKIH, 3arPSI3HEHUE BO3AYyXa, MOYBbI
u BojoéMoB). Docdop, amnorponHbie Mogudukanun docdopa, Guznueckue u
xumudeckue cBoiictBa. Oxcup Qochopa (V) u  dochopnas xucnora,
dbu3uvecKre U XMMUYECKHE CBOMCTBa, osrydeHue. Mcnonp3oBanue dhochaToB B
KayecTBE MUHEPAJIbHBIX y100pEHUII.

O6mast  xapaktepuctuka d1eMeHToB [VA-rpymmel.  OcobGeHHOCTH
CTPOEHUSI aTOMOB, XapaKTEPHBIE CTENEHU OKUCIEHUS. YTJIEpOJ, alIOTPOIHbIE
Monu(pUKalMK, PACIpOCTpaHEHUE B MpHUpPoAE, (U3MYECKHEe U XUMUYECKHe
cBoiicTBa. Ancopbuus. KpyroBopor yriepoaa B mpupoae. OKCuibl yriepoaa,
ux (u3nuecKkue W XUMHUYECKHE CBOWCTBA, ACHCTBHE Ha JKHUBBIE OPraHU3MBI,
MOJTy4YeHUE U MPUMEHEHHE. DKOJIOTHUYECKHe MPOOIEMbl, CBSI3aHHBIE C OKCHIOM
yrieponaa (IV), rumoteza T1100aNbHOrO MOTEIUICHUS KiIWMaTa, MapHUKOBBIM
spdekr. YrompHas Kuciaota U e€ coid, UX (U3NYECKHEe U XUMHUYECKHE
CBOWCTBa, MOJy4YeHHE U NpuMeHeHue. KadecTBeHHas peakuus Ha KapOOHaT-
noHbl. Vcronb3oBaHue KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJIEHHOCTH U
CEIILCKOM XO3SMCTBE.



[lepBoHauanbHble TMOHATHS 00 OPTraHWYECKWX BEIIECTBaX KaKk O
COCIMHCHUSAX yTiiepona (MeTaH, dTaH, TWICH, alleTHJICH, dTaHOJI, TJIHMIICPUH,
YKCyCHasi KucioTa). llpupomHple HCTOYHHKH  YTIEBOAOPOAOB  (YTOIb,
MPUPOJIHBIN Ta3, HePTh), TPOIYKTH UX MEepepaboTKu (OEH3UH), UX POJIb B OBITY
¥ TIPOMBINIICHHOCTH. [loHATHE 0 OMONOTMYECKHM Ba)KHBIX BEIIECTBAX: JKUPAX,
Oenkax, yriaeBoJax — M WX POJIM B )KM3HU 4eJIOBeKa. MaTepHalbHOE SIUHCTBO
OpPraHUYECKUX U HEOPTaHUYECKUX COCTUMHCHHUIA.

KpemHunii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, IOJyYCHUE H
npuMmeHeHre. CoelMHEHUS KpeMHHs B mpupojae. OOmume mnpeacTaBicHHs 00
okcuze kpemuus (IV) u kpemaueBoi kucinore. CHIIMKAThl, UX UCIIOJIb30BAaHUE B
OBITY, B POMBINIJICHHOCTH. Ba)kHEHIIINe CTPOUTEILHBIC MaTEPHUAJIbI: KEPaAaMHUKa,
CTEKJIO, IIEeMEHT, OeTOH, jkene300eToH. [Ipobiaembl 6€30macHOTO UCTIOIH30BAHHUS
CTPOUTEIIBHBIX MAaTCPHAJIOB B TTIOBCEIHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

U3y4YeHHEe O0O0pasloB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJITHOM
KHCJIOTHI, IPOBE/ICHNE KaUeCTBEHHBIX PEaKIMi Ha XJIOPUI-UOHBI U HAOJIIOICHHUE
NPHU3HAKOB WX MPOTCKAHUs, OMBITHI, OTpakarone (pU3nIecKue U XUMHUYCCKUC
CBOICTBA TaJIOTEHOB U HUX COEIUHEHHH (BO3MOXKHO HCIOJb30BaHHE
BUJICOMATEpUAJIOB), O3HAKOMJICHHE C 0O0pa3laMu XJIOPHAOB (TajJOreHUIOB),
O3HaKOMJIeHHME ¢ oOpa3umamMu cepbl U €€ COeAUHEHUSIMU (BO3MOXKHO
UCIIOJIb30BaHUE BHUJEOMATepUasoB), HaOIOJEeHUE Tpoliecca OOyrIMBaHUs
caxapa TMOJ JEWCTBHEM KOHIEHTPUPOBAHHOW CEPHOM KHUCJIOTHI, H3Y4YCHHE
XUMUYECKUX CBOWCTB  pa30aBICHHON CEpHOM  KHCIIOTBHI, IPOBEICHUE
KaueCTBEHHON peaknuu Ha Ccyiabdar-uoH W HaOMOJCHWE TIpU3HAKa ¢
IIPOTEKaHUsI, O3HAKOMJICHHE C (PU3MUECKUMHU CBOMCTBaMU a30Ta, Gocdopa u ux
COCIMHEHUN (BO3MOXKHO HCIIOJIb30BaHUE BHJAEOMAaTepHasioB), 00Opa3mamu
a30THBIX U (PocPOpHBIX YIOOpEeHHH, MOTydeHHEe, COONpaHne, pPaclio3HaABAaHUE U
M3y4eHHE CBOICTB aMMMaka, MPOBEJCHUE KAUeCTBEHHBIX pEaKIHWii Ha HOH
aMmMoHMST W ¢dochaT-MOH U U3YYCHUE TPHU3HAKOB WX TMPOTEKAHUSA,
B3aMMOJICHCTBUE KOHIICHTPUPOBAHHON a30THOM KHCIOTHI ¢ MEABIO (BO3MOXKHO
WCIIOJIb30BAaHUE BHJIEOMATEPHUATIOB), HW3YYEHUE MOJCIECH KPUCTALTUYECKUX
pemérok anmasa, Trpadura, ¢dymuepeHa, O3HAKOMIICHHE C TIPOIECCOM
a7copOIMM pacTBOPEHHBIX BEIIECTB AaKTHBUPOBAHHBIM YTIIEM W YCTPOWCTBOM
MPOTHBOTa3a, TOJMyYeHHe, COOMpaHWE, PACMO3HABAHWE W H3yYEHUE CBOMCTB
VIIEKHUCIOTO Tas3a, MPOBEACHUE KAa4eCTBEHHBIX pEaKIui Ha KapOoHAT W
CWIMKAT-UOHBI M W3Yy4YCHHE MPU3HAKOB WX TPOTEKAHWS, O3HAKOMIICHHE C
MPOIYKIIMEH CHJIMKATHOW TPOMBINIJICHHOCTH, PEIICHUE AKCIEPUMEHTAIBHBIX
3a/a4 o TeMe «BaxxHeHe HeMeTauTbl B UX COCTUHEHUS.



MeTanjabl 1 MX COeAMHEHUS

OO6miass xapakTEepUCTUKAa XUMHUYECKHX DJJIEMEHTOB — METAUIOB Ha
OCHOBAaHMU HMX NMOJIOKEHUA B [leproanyueckoi CucteMe XMMUYECKUX 3JIEMEHTOB
1. . MenneneeBa u ctpoeHus atomoB. CTpoeHHe METAILIOB. MeTtamnyeckast
CBSI3b U METAJUIMYECKAsi KPUCTALINYECKAS PEIIETKA. DINEKTPOXUMHUYECKUN Pl
HalnpspDKEHU MeTaiuioB. PuU3NyecKMe U XUMHUYECKUE CBOMCTBA METAJUIOB.
OO6mue crocoObl TONydeHUsT MeTauioB. [loHSATHE O KOPpPO3UH METAJIOB,
OCHOBHBIE CIOCOOBI 3alMUTBl UX OT Koppo3uu. CruiaBel (CTajib, YYTYH,
JIOpATIOMUHUN, OpOH3a) U UX MPUMEHEHUE B OBITY U TPOMBIIIJIEHHOCTH.

[[lenounble  MeTamibl: nonokeHue B Ilepuoguueckoid — cucTeMe
xuMuueckux 3eMeHToB . 1. MeHneneeBa, CTpoOe€HHUE UX aTOMOB, HAXOXKJICHUE
B npupojse. dusznueckue U XUMHUYECKHE CBOMCTBA (HA MpPUMEpPE HATpUA U
kanus). OKcuabpl U THAPOKCHABI HATpusl U Kanus. [IpuMeHeHue IIeI0YHBIX
METaJIJIOB U X COSTMHCHUM.

[[len1oyHO3EeMENbHBIE METAJUIBI MarHuii ¢ KaJlbIMi: TIOJIOKEHHUE B
[lepuonuueckoin cucreme xumuueckux osnemeHTtoB J[. M. Menneneena,
CTPOEHHE MX aTOMOB, HaXxOXJeHHUE B mpupoge. Ou3znueckue U XUMHUYECKHUE
CBOWMCTBA MarHus W Kalbliud. BakHeiiine coeauHeHUs Kaiablus (OKCHI,
TUAPOKCHU, coiin). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHHUS.

AnoMuHuA: TookeHue B Ilepronnyueckoil cuUCTeME XUMHYECKHX
anementoB JI. M. MeHneneeBa, CTpOCHME aroma, HAXOXKJICHUE B MPHUPOJE.
dusznyeckie M XHMHYECKHWE CBOWCTBa amtoMHHHUSA. AMQOTepHBIE CBOMCTBA
OKCHUJIa U TUAPOKCHUIA aTFOMUHUA.

Keneso: monoxenue B [lepuoanyeckor CUCTEME XUMUUYECKUX 3JIEMEHTOB
. . MenaeneeBa, CTpOEHHE aTOMA, HaXOXKJIECHUE B npupoae. Ousnueckue u
XUMHUYECKHE CBOMCTBa »xene3a. Okcuipl, THAPOKCUIBI U couu kene3a (II) u
xenesza (III), ux coctas, cBOKCTBA U MOJIYYEHUE.

Xumuueckuii IKcnepumenm:

O03HAaKOMJICHHE ¢ o0paslaMd METAIOB M CIUIaBOB, MX (PU3UYCCKUMH
CBOWMCTBaMH, HW3y4YCHHE pE3yJIbTaTOB KOPPO3UMU METAIOB  (BO3MOKHO
HCIIOIb30BaHUE BHJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHIA
KaJbIlMs M HATpUs C BOJIOW (BO3MOXKHO HCIIOJB30BAaHME BHACOMATEPUAIIOB),
HCCJIEJIOBAaHUE CBOMCTB KECTKOM BOJBI, MPOIIECCA TOPEHHUS JKEJIE3a B KUCIOPOAE
(BO3BMOHO HCIOJIb30BaHWE BHJEOMATEPHUANIOB), MPU3HAKOB IPOTEKAHUS
KaYECTBECHHBIX PEAKIIMN HA MOHBI: MAarHus, KajablUs, aAJJIOMUHUS, [IMHKA, Kee3a
(II) m xeneza (III), memu (II), HaOmomeHWMe W OMUCAHUE TMPOLECCOB
OKpalllUBaHMS TUIAMEHM WOHAMU HATpus, Kaausg U Kajablus (BO3MOXKHO
WCTOJIb30BaHUE BUJICOMATEPHANIOB), HCClieIOoBaHUEe aM(pOTEPHBIX CBOMCTB



TUAPOKCHIA AJTIOMUHHS U THAPOKCUIA IIUHKA, PEIICHHUE YKCIEPUMEHTAIbHBIX
3a71a4 1o TeMe «BaxkHeWuIe MEeTaJUIbl U UX COSTMHEHUSD).

XuMHA U OKpYKaoLas cpeaa

BemecrBa u Marepuassl B IOBCEIHEBHOW JKU3HM 4elloBeKa. be3omacHoe
WCIIOJIb30BaHUE BEIIECTB U XUMUYECKUX peakiuii B ObITy. [lepBas moMonis npu
XUMHUYECKHUX OKOTax U OTPABIICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKPYKaIolel cpeabl (MpeaeabHas JomyCcTuMas
KOHIIeHTpanusi BemiectB, pAanee — [IJIK). Ponp xumum B perieHun
HKOJIOTHYECKUX MPOOIIEM.

Xumuueckuit IKCnepumenm:

U3y4eHHe 00pa3oB MaTePHUANIOB (CTEKIO, CIIaBbl METAJIIOB, MOJIUMEPHbBIE
MaTepHaIbl).

Mescnpeomemmunie ceasu

Peanuzaius MeXNpeIMETHBIX CBSI3€M MpPU U3YyYEHUM XUMHUM B 9 Kiacce
OCYIIECTBIISICTCS 4Yepe3 HCIOJb30BaHUE KaK OOIMX eCTeCTBEHHO-HAYYHBIX
NOHATHM, TaK W TIOHSATUM, SBISIOIIUXCS CUCTEMHBIMU [IJI1 OTIEJIbHBIX
PEIMETOB €CTECTBEHHO--HAYYHOTO LIUKJIA.

OO61ure ecTecCTBEeHHO-HAYYHbIE TIOHATHS: HAyYHbIN (DAKT, TUMOTE3a, 3aKOH,
TEOpHs, aHallu3, CHUHTE3, KiIaccupuKalusi, NepUOAUYHOCTh, HaOIIOACHHE,
AKCHEPUMEHT, MOJEIUPOBAHHUE, HU3MEPEHUE, MOJENb, SBICHUE, MapHUKOBBIN
3¢ eKT, TeXHOIOTHSI, MaTePUAIIbI.

®usnka: Marepus, aToOM, 3JEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKIUL,
U30TONBI, PAJUOAKTUBHOCTb, MOJIEKYJA, 3JIEKTPUUECKUN 3apsjl, MPOBOJHHKH,
NOJYIPOBOAHUKH, AUDIEKTPUKHU, (OTODIEMEHT, BEIIECTBO, TEN0, OO0BEM,
arperaTHO€  COCTOSIHME  BEIllecTBa, a3, pacTBOp,  pPacTBOPUMOCTb,
KpUCTAINTUYECKass pemeTka, CIUIaBbl, (U3UYECKUE BEIUYMHBI, E€IUHHIIBI
U3MEPEHUS, KOCMUYECKOE MTPOCTPAHCTBO, MIIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: porocunTes, npixanue, 6uocdepa, sKocucTeMa, MUHEPATIbHBIC
YI0OpEHMsI, MUKPORJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIIbHBIC BEIIECTBA.

I'eorpadusi: armocdepa, ruapochepa, MHUHEpaTbl, TOPHBIE TMOPOIHI,
TMIOJIE3HBIE UCKOIAEMBbIE, TOILUIMBO, BOJHBIE PECYPCHI.



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

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yJbTAaThl OCBOCHHUS MPOTPAMMbl OCHOBHOI'O OOIIEro
o0pa3oBaHus JOCTUTAIOTCS B XOJA€ OOYyYEeHMs] XUMHHM B €JUHCTBE Y4eOHOH U
BOCIIUTATEIIbHOM  JEATEIbHOCTU B  COOTBETCTBUU C  TPAJUIIMOHHBIMU
POCCUHUCKUMU COIMOKYJIBTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSMH,
NPUHSATHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMH TMOBEICHHUS M CIIOCOOCTBYIOT
mpoiieccaM CaMOIIO3HAHUsI, CAMOPA3BUTHUS U COLUATIM3AIIUN 00yUYaIOIINXCSl.

JIN4HOCTHBIE  pe3yJIbTaThl  OTPaKalOT TOTOBHOCTh  OOy4YarONIUXCS
PYKOBOJICTBOBAThCS CHCTEMOM TMO3UTHUBHBIX IIEHHOCTHBIX OpPHEHTAIUA W
paciIipeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YMCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO  OTHONICHUSI K  OTEYECTBEHHOMY  KYJIBTYpPHOMY,
UCTOPUYECKOMY M HAyYHOMY HACJIEIAWI0, MOHUMAaHUs 3HAYCHUS XUMHUYECKOU
HAyKHd B )KM3HU COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHOMU
uHbopMaIe! O TepeloBbIX JOCTIKEHHUSIX M OTKPBITHSIX MHUPOBOH H
OTEYECTBEHHON XHMHUH, 3aWHTEPECOBAHHOCTH B HAy4YHBIX 3HAHUSAX OO0
yCTPOICTBE MUpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIBHBIX HOPMAax M MPaBHIAX MEXKIMYHOCTHBIX
OTHOLIEHHM B  KOJJIEKTUBE, KOMMYHHKAaTUBHOM KOMIIETEHTHOCTH B
OOIIIECTBEHHO MOJIE3HOM, YUeOHO-UCCIIeIOBATEILCKON, TBOPUECKON M JPYTrUx
BUJIAX JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOM JESATEIHHOCTU
IIPY BBIMIOJTHEHUU YY€OHBIX, MO3HABATEIBHBIX 33/1a4, BHIITOJIHEHHUH XUMHYECKUX
DKCIIEPUMEHTOB,  CO3JaHUU  YYE€OHBIX  MPOEKTOB,  CTPEMIJICHHS K
B3aMMOITIOHMMAHUI0O ¥  B3aWMMOIOMOINM B  TIpoIlecCe OATOM  y4eOHOM
NEATEeNIbHOCTH, TOTOBHOCTU OILICHMBAaTh CBOE MOBEIEHUE M TOCTYIKH CBOMX
TOBapUIIEH C MO3ULIMK HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJIEICTBUM MTOCTYIIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHUPOBO33PEHUYECKUE MPEACTABICHUS O BEIIECTBE U XUMUUYECKOU peakiivi,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU M COCTABIISIOLIUE
OCHOBY JJIsl TOHUMAaHWMsI CYIITHOCTH HAYYHOW KapTUHBI MUPA, IPEACTABICHUSI 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSI MPHUPOJIbI, B3aUMOCBS3IX YEJIOBEKA C
MNPUPOTHOM CPEIOi, O POJIM XMMHH B TTO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;



MO3HABATEbHBIE MOTHUBBI, HANIPABJICHHBIC HA MOJYYEHHUE HOBBIX 3HAHUMU
M0 XUMHHM, HEOOXOJUMBbIC sl OOBSCHEHHsS HaOJIOAaeMbIX MPOILIECCOB H
ABJICHUW, MO3HABATEIbHON, MH(POPMALIMOHHON M YUTATEIbCKOW KYIbTYpbI, B
TOM YHCJE HaBBIKOB CaMOCTOSATEIbHOM paboThl € Yy4eOHBIMH TEKCTAMH,
CIIPAaBOYHOM  JIUTEPATypOi, JOCTYNHBIMU TEXHUYECKUMH  CPEACTBAMU
MH()OPMAIIMOHHBIX TEXHOJIOTUH;

UHTEpeC K OOYyYEeHHMIO M TO3HAHUIO, JIO0003HATEIbHOCTb, TOTOBHOCTh U
CIOCOOHOCTh K  €aMOOOpa30BaHWIO, TPOEKTHOW U  HCCIEOBATEIbCKOM
NEeSTENbHOCTH, K OCO3HAHHOMY BBIOOPY HaNpaBlI€HHOCTH U YPOBHS 00y4YeHHS B
JIaTbHEUIIIEM;

4) popMupoBaHUS KYJbTYPbI 310POBbS:

OCO3HAHHE LIEHHOCTH JKM3HU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3I0pOBbIO, YCTAHOBKM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEICTBUN U
HETMIPUSATHE BPEJIHBIX TMPUBBIUCK (YMOTPEOJICHHUS aJIKOTONS, HAPKOTHKOB,
KypeHHs), HEOOXOAMMOCTH  COOJIIOJICHHS TpaBWJl  OE30MacHOCTH  MpHU
oOpalleHu ¢ XUMUYECKUMHU BEIIECTBAMH B OBITY U PEaibHOU JKH3HU,

5) Tpy/10BOr0 BOCIIUTAHUS:

UHTEpEC K MPAKTHYECKOMY HM3YUYEHHIO MPOQeccuil U Tpyda pazIuyHOro
poza, yBaXeHUE K TPyAy U pe3yJibTaTaM TPYAOBOU NEATEIbHOCTH, B TOM YHUCIIE
Ha OCHOBE MPUMEHEHHMsS MPEAMETHBIX 3HAHUU N0 XUMHUHU, OCO3HAHHBIN BBHIOOD
UHAUBUAYATbHON  TPAeKTOpPUU MPOAOKEHUS 00pa3oBaHUs C  Y4ETOM
JUYHOCTHBIX HHTEPECOB U CIIOCOOHOCTU K XMMHUHU, OOIIECTBEHHBIX HHTEPECOB U
noTpeOHOCTEH, yCHenmHONH mpodeccHoHaIbHON ACATEILHOCTH W Pa3BUTHUS
HEOOXOJMMBIX YMEHHM, TOTOBHOCTH aJalTUPOBAThCS B MPodecCHOHATbHOU
cpene;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

9KOJIOTMYECKH LEJIECO00pa3HOe OTHOUIEHWE K IMPUPOAE KaK HMCTOYHHUKY
KU3HU Ha 3eMJle, OCHOBE €€ CyIeCTBOBAaHMsI, TOHUMAaHUE LIEHHOCTH 310POBOIO
u Oe3omacHOro oOpasza >KU3HM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(¢u3nYecKoMy U MCUXUYECKOMY 3/10pPOBbIO, OCO3HAHUE IIEHHOCTH COOIIOIECHUS
mpaBw OE30MacHOTO TOBEIECHUS MpH padoTe C BEIIeCTBAMH, a TakkKe B
CUTYaLMIX, YTPOKAOIIUX 30POBBIO U )KU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHSATH 3HAHUS, MTOJTy9aeMbI€ TIPU W3YUCHUN XUMUH, JIJIS
pelIeHusT 3a/a4, CBA3aHHBIX C OKPYXKAIOLIEW MNPUPOAHOM Cpeaou, I
MOBBIIIEHUSI YPOBHS 3KOJIOTMYECKOW KYJIBTYpPbl, OCO3HAHHUSA TIJ100aJIbHOTO
XapakTepa SKOJOTMYECKUX MpoOJeM U MNyTed HMX PEeIICHUs MOCPEACTBOM
METOJIOB XMMUH, 3KOJIOTUYECKOI0 MBIIUIEHUS, YMEHUS PYKOBOJCTBOBATHCS UM
B M03HABATEJIBHON, KOMMYHUKATUBHOM U COLIMATIbHOW MPAKTHKE.



METAIIPEAMETHBIE PE3YJIbTATHBI

B cocraBe meranpeaMeTHBIX PE3yNbTATOB BBIACISIOT 3HAYUMBIC IS
dbopMupoBaHusT MHUPOBO33PEHUS OOIlEHAyYHbIE TOHATUSA (3aKOH, TEOpHs,
MPUHIIMI, TUMoTe3a, (akT, CUCTEeMa, IPOIIECC, AKCIEPUMEHT U JPYroe.),
KOTOPbI€ HCIOIB3YIOTCS B E€CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeaMeTrax M
MO3BOJIAIOT HA OCHOBE 3HAHUW M3 OATUX NpeAMETOB  (POpMUPOBATH
MpeACTaBICHUE O IIEJOCTHOM HAayyHOW KapTUHE MHpa, U YHUBEpPCAJbHbIC
yueOHble JelcTBUSl (IMO3HABaTeNbHbIC, KOMMYHUKATHUBHBIC, PETYJISTUBHEIC),
KOTOpble o0ecrneunBalOT (POPMHUPOBAHUE TOTOBHOCTU K CaMOCTOSATEIBHOMY
TJIAHUPOBAHUIO M OCYIIECTBIICHUIO YYEOHOM NS TEIHHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEPCAJIbHBbIE YUeOHbIE TelCTBUS

ba3zoBbie JJornueckue NecTBUA:

YMEHUS HCIOJIB30BaTh MPUEMBI JIOTUUECKOTO MBIIIJICHUS MPU OCBOCHUU
3HAHUMN: PACKPHIBATh CMBICT XUMHUYECKUX MOHSATUN (BBIACISITh UX XapaKTEPHBIC
MPU3HAKH, YCTAHABIMBATh B3aUMOCBSI3b C JIPYTUMH MOHATUSIMH ), UCTIOJIH30BATh
MOHATHUS JJI1 OOBICHEHUS OTACIBHBIX (DAKTOB M SIBICHUM, BEIOMPATh OCHOBAHUS
U KpUTEpUU [JIs KIacCU(PUKAIMA XUMHUUYECKUX BEIIECTB M XUMHYECKUX
peakiuii, yCTaHABIMBATh MPUYMHHO-CIEACTBEHHBIE CBA3U MEXIY OOBEKTaMU
U3YYEHHsI, CTPOUTH JIOTHYECKUE paCCyKIEeHUs (MHIAYKTUBHBIE, NETyKTHUBHBIE,
10 aHAJIOTUN), AEJAaTh BEIBOABI U 3aKIIFOUCHUS;

yMEHHE MPUMEHATh B IMpOllecCE€ IMO3HAHUS TMOHATUS (MpeaMEeTHbIE U
METanpeIMETHbIE), CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, HCIOJIb3yeMbIE B
XUMHH, TPeoOpa3oBhIBaTh HIUPOKO TMPHUMEHSIEMBbIE B XUMUU MOJCIbHBIC
NPEJICTABIICHUSI — XUMUYECKUI 3HAK (CHMBOJ DJIEMEHTA), XUMHU4eckas popmyna
U ypaBHEHUE XUMHUYECKON peakluud — MPH PEHICHUH y4eOHO-TI03HABATEIbHBIX
3aga4, C y4€TOM OTUX  MOJEIBHBIX MPEACTAaBICHUN  BBIABIATH U
XapaKTepu30BaTh CYIIECTBEHHbIE TPHU3HAKH HM3yYaeMbIX OOBEKTOB  —
XUMHYECKUX  BEHIECTB M  XUMHYECKUX PEaKIUi, BBISBIATH  OOIIHE
3aKOHOMEPHOCTH, TPUYMHHO-CIEACTBEHHBIE CBSI3M W NPOTHBOPEUYUS] B
M3Yy4aeMbIX IIPOIIECCax U SIBICHUSX.

ba3oBble ncciaenoBaTe/ibCKue 1eiCTBUA !

YMEHHUE HCTO0JIb30BaTh MOCTABJICHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA
MO3HAHUSA, a TAaKK€ B KauyeCTBE OCHOBBI sl (POPMUPOBAHHS THUIIOTE3BI IO
MIPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYXICHUM;

NpUOOPETEHNE OMbITA MO TUTAHUPOBAHUIO, OPTAaHU3ANHMH W TPOBEICHUIO
VUYCHHUYECKHX OKCIEPUMEHTOB, yMEHHE HAONIOMaTh 3a XOJOM MpoIlecca,
CaMOCTOSITEJIbHO ITPOTHO3UPOBATH €TI0 PE3YJbTAT, POPMYIUPOBATH 00OOIICHHUS



Y BBIBOJBI MO pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABISAThH
OTYET O MpoJeJIaHHOoM padorTe.

Pabora ¢ ungopmanmeii:

yMEHUE BBIOMpATh, aHAJTU3UPOBATH W HMHTEPIPETUPOBATH HH(OOPMAIIUIO
pa3IUYHBIX BHUAOB M (OPM TMPEICTABICHUS, TOJY4aeMyI0 U3 pPa3HbIX
HMCTOYHUKOB (HAYYHO-TIOMYJIApHAsl JIUTEpaTypa XUMHUYECKOrO COJIepIKaHUS,
CripaBOYHBIE mocoOus, pecypchl HWHTepHETa), KPUTHUYECKU OILICHUBATH
MPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO HH(POpMAITHIO;

yMEHUE TIPUMEHSITh Pa3IMYHbIe METObI U 3aMPOCHI MPU TTOUCKE U 0TOOpE
uH(OpMaIMK U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX JJIsI BBITIOJTHEHUS
y4eOHBIX U MTO3HABATEIBHBIX 3aJ1a4 OMPEACIIEHHOTO TUIIA, TPUOOPETEHHUE OTbITA
B 00JIACTH UCIIOJIb30BaHUSI MUH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHM,
OBJIQJICHUE KYJBTYPOH aKTHBHOTO WCIIOJB30BaHUS PA3JIMUHBIX TMOHUCKOBBIX
CHUCTEM, CaMOCTOATEIILHO BBIOMpATh ONTUMAIBHYI (OpPMY MpeICTaBICHUS
uH(OpMalMK ¥ WIITIOCTPUPOBATH PEIIacMbIe 3a/Ja4l HECJOXKHBIMH CXEMaMU,
auarpaMmMamM, IpyrumMu ¢popmMamu rpaduku U UX KOMOUHAIIUSMU;

yMEHHE HCIOJIb30BaTh MW AaHAJIM3UPOBaTh B IIpollecce Y4yeOHOUW u
UCCJIEN0BATENBCKON NEATENbHOCTH uH(pOpMAITIIO 0 BIIUSTHUU
IPOMBIIIJIEHHOCTH, CEJIBCKOIO XO35MCTBA M TPAHCIOPTAa HAa COCTOSIHUE
OKPY’KAIOIIEH IPUPOTHON CPEIBI.

KoMMyHuUKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHSA:

YMEHHs 3a/laBaTh BOIPOCHl (B XOJ€ nauanora W (WId) IUCKYCCHUU) IO
CYLIECTBY 0OCyXkmaemMoili TeMbl, (GOpPMYIHpPOBATH CBOM  MPEIJIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHHUS IPEJIOKEHHOMN 3a/1a4H;

YMEHUSA TPEACTaBIATh IOJYYEHHbIE pE3yJbTaThl I[03HABATEIbHOMN
NEATEIbHOCTH B YCTHBIX M MHCbMEHHBIX TEKCTax; JeiaTh MNPE3CHTALMIO
pEe3yJbTATOB  BBHIMOJIHEHUS XHUMHUYECKOrO 3KCIEepuMeHTa (1abopaTopHOro
OTIbITA, JIA0OPATOPHON PAaOOTHI MO MCCIEIOBAHUIO CBOWCTB BEIIECTB, YI€OHOTO
MIPOEKTA);

YMEHHS Y4eOHOTO COTPYJHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOU
MO3HABAaTEIbHOM M  HCCIIEIOBATENIbCKON  JIESITENBHOCTH TMPU  PELICHHUU
BO3ZHUKAIONIUX MPOOJIEM Ha OCHOBE y4é€Ta OOIIMX WHTEPECOB M COTIACOBAHUS
no3uiuii  (0OCyXIeHus, OOMEH MHEHUSIMU, «MO3TOBBIE  IITYPMBI»,
KOOpAWHAIMS COBMECTHBIX JEHCTBHM, ONpelesieHHe KPUTEPUEB MO OILICHKE
Ka4yeCTBa BHITIOJIHEHHOM pabOThI U APyTHE).

PeryasiTuBHBbIC YHUBeEpPCAJIbHbIC Y4eOHbIE 1elCTBHSA:

YMEHUE CaMOCTOSITEILHO OMpPEACNATh LEIU JIeSITeNbHOCTH, TJIaHUPOBATD,
OCYIIECTBIISITh, KOHTPOJIUPOBATH U MPU HEOOXOAUMOCTU KOPPEKTUPOBATH CBOIO



NesTENbHOCTD, BBIOMpaTh Hanbosee 3pPeKTUBHbIE CIOCOOBI PEIIEHUS YUeOHbIX
Y TO3HABATEJbHBIX 3aJa4, CaMOCTOSITENBHO COCTAaBJIATh WA KOPPEKTUPOBATH
NPEIIOKEHHBIA QJITOPUTM JEUCTBUU IMPU BBINOJHEHUN 3aJaHUN C Y4YETOM
MOJIYYE€HHsI HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEaKLUsX,
OLICHUBATh COOTBETCTBHE MOJYYEHHOTO pE3YyJIbTaTa 3asBICHHON LEIN, YMEHUE
UCIIOb30BaTh W AHAJIM3UPOBATh KOHTEKCThI, IMpPENJIaraéMbleé B YCJIOBUHU
3aJJaHUMN.

NPEAMETHBIE PE3YJIbTATBI

B cocraBe mnpenMeTHBIX peE3yIbTAaTOB IO OCBOCHHIO OOSA3aTENIBHOTO
coJlepKaHMsl, YCTaHOBJIEHHOTO JaHHOHW ¢enepaibHON paboyeil mporpamMmoi,
BBIJIEJISIIOT: OCBOCHHbBIE O0YYAIOUMMUCS Hay4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI
nercTBUM, crnenuduyeckue IS TPEeAMETHOM 005acTH «XUMHUS», BUIBI
NEATEIbHOCTA 1O TOJYYEHUI0O HOBOIO 3HAHUA, €ro HHTEpIpETalnH,
npeoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYAIIHSIX.

K koniy oOyueHus B 8 kiacce mpeaMeTHbIe pe3ynbTaThl Ha 0a30BOM
YpPOBHE JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:
pPacKpbIBaThb CMBICII OCHOBHBIX XWMHYECKHX IOHATUW: aTroM, MOJIEKYIa,
XUMHUYECKHM D3JIEMEHT, IIPOCTOE BEIIECTBO, CJIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAs), BAJIEHTHOCTb, OTHOCHUTENIbHAs aTOMHas H
MOJIEKYJIIpHAsl Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBast
701 XMMHMYECKOTO JJIEMEHTa B COEIMHEHHH, MOJIAPHBIM 00bEM, OKCHI,
KHMCJIOTa, OCHOBAaHHWE, COJIb, J3JEKTPOOTPULIATEIBHOCTDb, CTENEHb OKHUCIICHUS,
XUMHYECKasi peakius, KilacCUpUKAIM peaKiHil: peakiuu COCAUHECHHUS,
peakluyd pasNoKEeHHs, PEAKIUU 3aMEIICHHs, peakluud oOMeHa, JK30- U
HSHAOTEPMUYECKUE PEAKIUHU, TEeIIoBONH 3 EKT peakiuu, SApo aroma,
ANIEKTPOHHBIN CJIOKW aroma, aTOMHas OpOWTallb, paguyc aroMa, XUMHUYecKas
CBA3b, IOJSIPHAs WM HENOJSApPHAs KOBAJCHTHAs CBs3b, HMOHHAs CBA3b, MWOH,
KaTHOH, aHHWOH, pacTBOp, MaccoBas JOJsA  BelEecTBAa  (MPOLEHTHAs
KOHIICHTpAIHs) B PaCTBOPE;
WJUTFOCTPUPOBATh B3aHUMOCBS3b OCHOBHBIX XMMHUYECKHUX IOHATUN U NPUMEHATH
9T NOHATHUSA IIPU ONMCAHUM BELIECTB U UX IPEBPALLCHU;
HCITI0JIB30BaTh XMMUYECKYIO CUMBOJIUKY I COCTaBJIEHHS (POPMYJ BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIIHM;
OTNpeNeNsATh BaJCHTHOCTh ATOMOB D3JEMEHTOB B OHHAPHBIX COEIWHEHUSX,
CTETeHb OKHWCJICHHS 3JIEMEHTOB B OMHAPHBIX COCAUHEHMSX, MPUHAJJICKHOCTD
BELIECTB K ONpPENENEHHOMY KJacCy COEIMHEHMH 1o ¢opMmyrnaMm, BHUJ
XUMHYECKOM CBSI3U (KOBAJIEHTHAS U MOHHAs) B HEOPraHUYECKUX COEUHEHUSAX;



packpbiBaTh  cMmbIca llepuommueckoro 3axkona J[. WM. Menneneesa:
JEMOHCTPUPOBATh NOHUMAHUE MEPUOJMYECKOM  3aBUCUMOCTH  CBOMCTB
XUMHYECKUX JJIEMEHTOB OT MX mnojoxeHus B Ilepumonunueckoit cucreme,
3aKOHOB COXpPAaHEHMsSI MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, AaTOMHO--
MOJIEKYJIIPHOTO yY€HUs, 3aKOHa ABOTapo;

OMKCHIBATh U XapaKTepu3oBaTh TabmuuHyro (opmy l[lepumonnyueckoit cuctemsl
XUMHYECKUX JJEMEHTOB: pa3iMyaTh MOHATHS «raBHas noarpymnma (A-
rpynna)» u «noboynas noarpymnmna (b-rpynna)», mansie u Oosbllve MEpUOJIbI,
COOTHOCHTBH 00O3HauYeHUs, KOTOpble uMewTcs B Tabnuue «llepuoanueckas
cuctemMa xumuyeckux osnemeHToB J[. W. MenneneeBa» ¢ YHUCIOBBIMU
XapaKTepUCTUKAMHU CTPOCHHSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij
aJ1pa, o0IIee YMCII0 IEKTPOHOB U PACTIPEEICHUE UX TI0 3JI€KTPOHHBIM CIIOSIM);
KJaccu(UIUPOBaTh XUMUYECKHUE DIJIEMEHTHI, HEOPraHWYECKHE BEIlECTBa,
XUMHYECKUE peakluu (110 YUCITY U COCTAaBY YYACTBYIOIIMX B PEaKIMU BEIIECTB,
1o TerIoBoMy 3 PexTy);

XapaKkTepu3oBaTh (OMHCHIBATh) OOIIME XUMHYECKHE CBOWCTBA BEIIECTB
pPa3IUYHBIX KJIACCOB, MOATBEPXKJash OIMUCAHHWE MPUMEpPaAMU MOJEKYJISPHBIX
YPaBHEHHM COOTBETCTBYIOUIUX XUMUUYECKUX PEAKIUN;

IPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX Kay€CTBEHHOTO
COCTaBa, BOBMOXXHOCTH IMPOTEKAHUS XMMUUYECKHX TMPEBPALIEHUN B pa3IMYHBIX
YCIIOBUSAX;

BBIUUCISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO MacChl BEIECTB,
MacCCOBYIO JIOJI0 XUMHYECKOTO 3JIEMEHTa Mo (popmysie COeTMHEHUS, MaCCOBYIO
JIOJII0 BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI MO YPAaBHEHUIO XUMHUYECKOU
peakuuu;

NPUMEHSITh OCHOBHBIE OINEPAIMH MBICIUTEIBLHON JESITENIbHOCTH — aHallu3 |
CHHTE3, CpaBHCHHE, O0O0O0OIIEeHHe, CHCTEeMaTU3aIlhi0, KJIacCU(UKAIIUIO,
BBISIBJICHUE NPUYUHHO--CIEACTBEHHBIX CBA3€M — JUI1 M3y4YEHUs CBOWMCTB
BEIECTB U XMMHUYECKUX PEAKIUM, ECTECTBEHHO-HAYYHbIE METOABI ITO3HAHUS —
HaOOIeHNe, M3MEPEHUEe, MOJEIMPOBAHNE, JKCIEPUMEHT (peajbHbId U
MBICJICHHBIN);

CJIEI0BaTh IpaBUJIaM IOJb30BAaHUSA XMMHUYECKOM MNOCYAOoM U 1abOpaTOpHBIM
00opyI0BaHUEM, a TAKXKE MpaBUIaM OOpaIICHHsI C BEIIECTBAMH B COOTBETCTBUU
C WHCTPYKIMSIMU TI0 BBITIOJIHCHHIO JAaOOPATOPHBIX XUMHUYECKHX OMBITOB TIO
MOJIYYCHHUIO W COOMPAHWI0 Ta3000pa3HBIX BEMIECTB (BOJOPO/Aa W KHUCIOPOJA),
MIPUTOTOBJICHUIO PACTBOPOB C OINPENEIEHHON MAacCOBOM JOJEH PACTBOPEHHOIO
BEILECTBA, I[UIAHUPOBaTh W TNPOBOAUTH XUMHUYECKHE OSKCIEPUMEHTHI IO



paclio3HaBaHUIO PACTBOPOB IIEJOYEH U KHUCIOT C TOMOIIbIO HHIUKATOPOB
(makmyc, dhenondranerH, METHIOPaHXK U APYTHE).

K koHuy oOyueHus B 9 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaxaThb CPOPMUPOBAHHOCTH Yy O0YUAIOIIUXCS YMEHUM:
PacCKpbIBaTh CMBIC] OCHOBHBIX XHMUUYECKUX IMOHATHN: XUMUUYECKUU SJIEMEHT,
aToM, MOJIEKYJia, MOH, KaTHOH, aHUOH, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO,
BaJICHTHOCTb, DJEKTPOOTPUIATEILHOCTh, CTENEHb OKUCICHUS, XUMHYECKas
peakiusi, XuMu4yeckasi CBsi3b, TEIUIOBOM 3G (eKT peakiuu, MOjb, MOJSIPHBINA
00bEM, pacTBOp, DJCKTPOJMTHI,  HEIICKTPOJIUTHI,  DIICKTPOJUTHUUECKAS
JTUCCOIMAlIMSI, PEaKIMM HWOHHOTO OOMEHa, KaTajiu3aTrop, XUMHUYECKOe
paBHOBecue, oOOpaTMMble U  HEOOpaTUMbIC  PEAKIUU, OKUCIUTEIbHO-
BOCCTAHOBUTEIIbHBIC PEAKIIMU, OKHUCIUTEIh, BOCCTAHOBUTEIb, OKUCICHUE U
BOCCTAHOBJICHHE,  aJUIOTponusi,  aM(pOTepHOCTh,  XHMHYECKass  CBS3b
(KoBaJIeHTHAsI, MOHHAS, METAJITUYECKAsl), KpUCTAJUTMYECKasl peréTka, KOppo3us
METaJIJIOB, CILJIaBbI, CKOPOCTh XMMHMYECKOU PEAKIIUU, TPEAEIbHO JIOMyCTUMAast
koHueHTpauus [IJIK BemecTna;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX MOHSITHI U MPUMEHSThH
AT MOHATHUSA NPU ONUCAHUY BELIECTB U UX MPEBPAILCHHI;

UCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY NIl COCTaBIEHUSI (POPMYJI BEHIECTB U
YPaBHEHUN XUMHUUYECKUX PEAKIIUM;

ONPENENATh BAJICHTHOCTh U CTENEHb OKHUCIEHUS XHUMHUYECKHX DIIEMEHTOB B
COCMHEHUAX  PA3JIMYHOIO  COCTaBa,  MPHUHAMICKHOCTh  BEHIECTB K
ONpeNeIEHHOMY KJIACCy COCAMHEHHH 1o (opmysam, BUJ XUMUYECKOW CBS3U
(KOBaJIEeHTHAsl, WOHHAs, METANINYECKas) B HEOPraHMYECKUX COEIUHEHHUSX,
3apsA]l MOHA TI0 XMMHYECKOW (hopmyJsie, XapakTep Cpeabl B BOJIHBIX PacTBOpax
HEOPraHMYECKUX COEIUHEHUH, TUI KPHUCTAJNIMYECKOW PEmETKH KOHKPETHOTO
BEILIECTBA;

packpbiBaTh cMmbica llepuommueckoro 3akona JI. M. MenneneeBa u
JIEMOHCTPUPOBATH €0 TOHMMAaHUE: OMUCHIBATh U XapaKTEPU30BaTh TAOIUYHYIO
dopmy [leprnonnueckoit cuCTeMbl XUMUYECKUX JIEMEHTOB: Pa3Iu4aTh MOHITHS
«rmaBHas moarpymmna (A-rpynma)» u «mobounas moxarpymma (b-rpymma)y,
Majbie U OOJbIINE MEPHOJIbI, COOTHOCUTh 0003HAUYEHUS, KOTOPhIE UMEIOTCS B
MEPUOANYECKON TalJIMIIEe, C YUCIOBBIMU XapPAKTEPUCTHUKAMHU CTPOCHUSI aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsj siapa, oOllee YHUCIO SJEKTPOHOB U
pacrpefielieHue HMX MO0  JJIEKTPOHHBIM  CIIOSIM),  OOBSCHATH  OOIIME
3aKOHOMEPHOCTH B H3MEHEHHHM CBOMCTB JJIEMEHTOB W HUX COEJAUHEHUU B
npejenax MajblX MEepUOAOB M IJIABHBIX MOJCPYIIN C Y4E€TOM CTPOCHHUS X
aTOMOB;



KJacCU(UIUPOBATh XUMUUYECKUE DIJIEMEHThI, HEOPraHUYEeCKUE BEIECTBa,
XUMUYECKHUE Peakinu (10 YUCITY U COCTaBy yUaCTBYIOIIUX B PEAKIIUU BELIECTB,
no TerioBoMy 3(PGdeKTy, Mo HU3MEHEHHUIO CTENEHEW OKHUCICHHUS XUMUYECKHUX
3JIEMEHTOB);

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME U CHeUUPUYECKUEe XUMHYECKUE
CBOMCTBa MPOCTBIX U CJIOXKHBIX BEIIECTB, MOATBEPK/Iasi OMUCAHUE TTPUMEpPaMU
MOJICKYJIIPHBIX WM HMOHHBIX YpPaBHCHHWHA COOTBETCTBYIOIIUX XHUMHYECCKUX
pEaKLnii;

COCTaBJISITh YPABHEHUS AJICKTPOJUTHUYCCKON TUCCOLMAIIMU KUCIOT, MIET0YeH U
COJICH, TOJHBIE M COKpAIIEHHBIE YPaBHEHHS PEaKIUid HOHHOTO OOMEHa,
ypaBHEHUS peakIuii, MOATBEPKIAIOIIUX CYIIECTBOBAaHUE TC€HETUYECKON CBS3U
MEXy BEIIECTBAMH PA3JTUYHBIX KJIACCOB;

pacKpbiBaTh  CYIIHOCTh  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIHM
MOCPEJICTBOM COCTABJICHUS SJIEKTPOHHOTO OajiaHCa ATHX PEaKIUid;
POTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUS,
BO3MOKHOCTHU MPOTEKAHUS XUMUYECKUX TPEBPAIICHUN B PA3JIMUHBIX YCIOBUSIX;
BBIYHUCIISITh OTHOCUTEIBHYIO MOJEKYJISPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MacCCOBYIO JIOJI0 XUMHYECKOTO 3JIEMEHTa M0 GopMylie COSeAUHEHHSI, MaCCOBYIO
JIOJIF0 BEILIECTBA B PACTBOpE, MPOBOJUTH PACUETHI MO YPAaBHEHUIO XUMHUYECKOU
peakuuu;

coOI0aTh MpaBWJIa MOJIb30BAHUS XUMHUYECKOM MOCyA0H U J1abopaTOpHBIM
o00OpyAOBaHUEM, a TaKKe MpaBuiia OOpaIIeHHs C BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKIIMSIMU IO BBITIOJIHEHUIO JAOOPATOPHBIX XUMUYECKHX OMBITOB IO
MOJIYYCHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aMMHAaKa M YTIJIEKHCIIOTO
rasa);

NPOBOAUTh PEAKIUU, MOATBEPHKIAIOIINE KauyeCTBEHHBI COCTaB Pa3IUYHBIX
BEIIECTB: PACMO3HABATh ONBITHBIM MyTEM XJIOpUA-, OpoMUA-, HOIUA-,
KapOoHat-, ¢hocdar-, CHIIMKaT-, Cyib(aT-, THAPOKCUI-UOHBI, KATHOHBI aMMOHHUS
U HWOHBl HW3YYCHHBIX METAUIOB, NPHUCYTCTBYIOIIME B BOJHBIX PACTBOpAX
HEOPTraHUYECKUX BEILIECTB;

MPUMEHSTH OCHOBHBIC OIEpAIlMU MBICIHTEILHON JESTEIBbHOCTH — aHAIU3 U
CUHTE3, CpaBHECHHE, OOOOIICHWE, CHUCTEMATU3AIMI0, BBISBICHUWE MPUYUHHO-
CIICICTBCHHBIX CBS3€d — IS W3YYCHHS CBOWCTB BEMIECTB M XHMHYECKHUX
peakiuii, eCTeCTBEHHO-HAy4YHbIE METO/IbI TO3HAHUSI — HAOJII0ICHUE, U3MEPEHUE,
MOJICIUPOBAHUE, SKCTIEPUMEHT (PEaTbHBIA U MBICIICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE
8 KIIACC

Ne

HaumenoBanue pa3aeiioB u

KoaunuecTBO 4acoB

KoHTpoJbHbIE

IIpakTHYeckue

DJIeKTpOHHbIe (I (POBbIE)

n/m | TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoThI padoThI
Pasjean 1. IllepBonayanbHble XUMHYeCKHE OHATHS
XuMus — BakHas 00J1acThb
11 €CTEeCTBO3HAHUS U 5 0 2 bu6morteka [IOK
MPAKTUYECKOUN AEATETbHOCTH https://m.edsoo.ru/7f41837c
YyeroBeKa
12 BemiecTBa 1 XuMu4deckue 15 1 0 bu6moreka [IOK
peakuuu https://m.edsoo.ru/7f41837¢
Hroro mo paszueny 20
Pa3znesn 2. BaxHelinue npeacTraBuTe/ M HEOPraHNYeCKUX BellecTB
21 Bosayx. Kucnopon. [Tonsarue 06 6 0 0 bubnuoreka [IOK
OKCHIaxX https://m.edsoo.ru/7f41837¢c
29 Boaopoa.Ilonstue o kucnorax u 8 0 1 bu6moreka [IOK
COJISIX https://m.edso0.ru/7f41837c
23 Bona. PactBopsl. [Tonsitue 06 5 1 1 bu6moreka [IOK
OCHOBAHMSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIacChl } 11 1 1 bubmuoreka [{OK
HEOPraHWYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837c
Hroro mo pazaeiny 30

Paznea 3. Ilepuoanyecknii 3axkoH u [lepuoanueckas

Xumnueckasi cBsizb. OKHCIHTEIbHO-B

cucrema xumnueckunx 3jaemMenToB JI. U. MenneneeBa. CTpoeHue aTOMOB.
OCCTAHOBHUTEJIbHbIC PEaAKIUU

3.1

[Iepuonnueckuii 3aK0H U
[lepuoanueckas cucrtema
XHUMHYECKUX 31eMeHTOB /1. H.

7

0

bu6mmoreka [JOK
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

Memnnene-eBa. CTpoeHue aroma

XUMHYECKASA CBA3b.

3.2 OKHCIUTETHHO- 8 Bubmiorexa LTOK

) https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCIIBHBIC peaKIII/II/I
bu6mmoreka [{OK
1

Hroro 1o paspeny S https://m.edsoo.ru/7f41837c

PesenBIOe BDEMS 3 bu6mmoreka [IOK
p p https://m.edsoo.ru/7f41837c

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

9 KUVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Konrpoabublie IIpakTnuyeckue
n/n NPorpamMmbl Bcero 5 p o0pa3oBaTe/bHbIE
padoTsbI padoThbI pecypeb
Pa3nes 1. BemecTBo H XuMHuyeckme peakuuu
11 [ToBTOpEHUe U yriydiieHne 3HaHuN OCHOBHBIX 5 1 0 bubnuorexa [JOK
' paszienoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636)
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubnuoreka [IOK
) peaKImit https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIMTUYECKAS] JUCCOIMALIHS. 8 1 1 bu6moreka [IOK
' XHMMHUYECKUE PEAKIIMN B paCTBOPax https://m.edsoo.ru/7f41a636
Hroro 1o pasueny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
21 OO6mrast XxapaKTepUCTHKAa XUMHUYECKUX 4 0 1 bubnuoreka [IOK
' sneMeHToB VIIA-rpynmnsl. ['agorenst https://m.edsoo.ru/7f41a636
06
22 | neweirron VIA rpynum, Cepa n cé 6 0 o | BumoreraLlOK
' PYHIR. 2-6p https://m.edsoo.ru/7f41a636
COeJIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
bu6mmoreka [JOK
: 7 0 1
2.3 aneMeHTOB VA-Tpynmbl. A3ot, pochop u ux https://m.edsoo.ru/7f41a636
COEJIMHEHUS
06
24 | neweuron IVA rpymmu. Vraepou kpewi| 8 1 2 | Bubmorera LlOK
' PYHTIBL PO HKP https://m.edsoo.ru/7f41a636
U UX COCIMHEHUS
Hroro no paszneny 25
Pa3nen 3. Merajjibl M MX COeIMHEHUS
3.1 OO01mMe cBOMCTBA METAILIOB 4 0 0 bub6muoreka IIOK



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.edso0.ru/7f41a636
. bu6mmoreka [IOK
3.2 BaxHelne MeTauIbl M UX COCANHEHUS 16 1 2 https://m.edsoo.ru/7f41a636
Wtoro no pasjeny 20
Pasnen 4. Xumus u okpy»aionias cpeaa
bubmmorekxa [{OK
4.1 BemecTsa n MaTepHaisl B )KHU3HH YeJI0BEKA 3 0 0 httos://m.edsoo.ru/7f41a636
Hroro 1o pasueny 3
bubmmoreka [{OK
PesepBHOE BpeMst 3 0 0 https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68 4 7



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




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KJIACC
Koan4yecTBO 4acoB
Ne Tema vDoKa K i DJIeKTpOHHbIe HH(poBbIe
n/a yp Beero OHTPOJILHbIE pPaKkTH4YeCcKue Ty ——
padoTsbI padoThI
1 [Ipenmer xumuu. Poss XuMuu B )KU3HU 1 0 0 bubmmoreka [IOK
yesroBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
bubmmoreka [IOK
1
2 [ToHsATHE O METOIaX MO3HAHUSA B XUMUHU 0 0 https://m.edsoo.ru/ff0d227e
I1 o ] «I1
3 | 5 raGoparopmn n mowemtotpamenn e | 1 0 o | buGmorexalIOK
parop p paill https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYTIOBAHUEM))
4 Uuctele BemecTBa u cMecu. CriocoObl 1 0 0 bubnuorexa [JOK
pa3aeseHus: cMecen https://m.edsoo.ru/ff0d26ca
5 | cxeoei (na mpawepe oawersn nopapenofi 1 0 o | Bubmorera LIOK
pHMEp p https://m.edsoo.ru/ff0d28c8
COJIH)»
bu6mmoreka [JOK
6 ATOMBI H MOJICKYJIEI L 0 0 https://m.edsoo.ru/ff0d2a6¢
7 XHUMHUYECKHUE JIEMEHTHI. 3HAKH (CMBOJIBI) 1 0 0 bubnuoreka [{OK
XUMHYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
bubnuoreka [JOK
1 0 0
8 Hpocrsie u coxHbIe penecTsa https://m.edsoo.ru/ff0d2a6¢
bubmuoreka [JOK
- 1 0 0
J ATOMHO-MOJICKYJIAPHOE yHCHHE https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTAaBa BEIICCTB.
10 Xumnueckas popmyrna. BareHTHOCTh aTOMOB 1 0 0 bubmiorexa LIOK
’ https://m.edsoo.ru/ff0d2eae
XUMUYECKUX DJIEMEHTOB
11 OTHOCHUTENBHAS aTOMHAs Macca. 1 0 0 bu6muoreka IIOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

OTHOCHUTENBHAS MOJIEKYJISIpHAsl Macca

https://m.edsoo.ru/ff0d323c

12 MaccoBas J10J1s1 XUMHAYECKOTO AJIEMEHTA B bu6mmoreka [{OK
COEIMHECHUH https://m.edsoo.ru/ff0d350c
13 KomnnuectBo Bemecra. Mosbs. MossipHast bubnuorexa [JOK
Macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUe U XUMUYECKHE SIBIICHHUS. bubmmoreka [{OK
XUMUYECKasi peaKius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBHs MPOTEKAHUS bubnuorexa [JOK
XUMHUYECKUX PEaKIHil https://m.edsoo.ru/ff0d3a16
16 3aK0oH COXpaHEHHUs MAaCChl BEIECTB. bubnuotexa [JOK
XHUMUYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
17 BrramcieHns KoJm4yecTBa, MacChl BEIIECTBA I10 bu6moreka [IOK
YpPaBHEHUSIM XUMUYECKHX PEaKIni https://m.edsoo.ru/ff0d5708
Knaccudukanms XuMAYeCKUX peakimil
18 (COGILI/II-?;HI/IHH Pa3IOKECHUS 3a1\I;e1ueHHI/I;{ bubmiorexa LIOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JI — Y4EHBIN-
19 5H nm:impﬁo?mogq ZII{{I;ZI u bubmmorexa LIOK
1 AmeT: o https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 Kontponbhas padorta Nel o teme «BermecTpa bubnuoreka [JOK
Y XUMHYECKHE PEaAKIUN) https://m.edsoo.ru/ff0d4290
Bo3s — cMech ra3oB. CocTaB BO3ayXa.
21 Knci?;ozl — 3JIEMEHT U TIPOCTOE Be?]lyé(CTBO Brbmiorexa LJOK
’ https://m.edsoo.ru/ff0d448e
O3o0H
dusnyecKkrue 1 XMMUYECKHE CBOMCTBA
22 KHCJIOpOJia (PeaKIuy OKUCICHUS, TOPEHHUE) Eubmorexa TOK
’ ' https://m.edsoo.ru/ff0d4614
[Tonsitre 06 okcHaax
CriocoOslI mosTydeHus: KUCTIOpo/ia B Bu6morexa [IOK
23 71a00paTOPHH U TPOMBIIIIEHHOCTH.

HpI/IMeHeHI/IC KHCJIOpOoJa

https://m.edsoo.ru/ff0d497a



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

TemoBoit 3¢ (heKkT XUMHUECKON peaKinu,

bu6mmoreka [{OK

24 IIOHATHE O TEPMOXUMHUYECKOM YpPaBHEHUH, htts://m. eds0o. ru/ffOd4790
OK30- U SOHAOTCPMUUYCCKHX PCAKIUAX
Tomnuso (He Tb, 0JIb 1 MCTAaH ).
25 3arp23He}£Heq;03n§rxa CrocoObI ()3r0 bubnmorexa LIOK
’ https://m.edsoo.ru/ff0d4c4a
IIPEIOTBPAIICHUS
I1 6ota Ne 3
% | lonyuernte n coduparne wiczopoa BuGmorera LIOK
y1 oUp poaa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
27 Boaopon — sneMeHT u mpocToe BEMIECTBO. bu6moreka [IOK
Haxosxienne B npupone https://m.edsoo.ru/ff0d4dd0
28 dusnvecKknue U XMMHUYECKHUE CBOMCTBA bu6moreka [IOK
BoJiopoJa. [Ipumenenune Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [TonsaTHE O KUCTOTaX U COJISIX bubmrorexa IJOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0pl mosty4eHust BOAOPO/Ia B bubnuorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IT 6ota Ne 4
31| lonyuernte n cobuparne ozopoxs BuGiorera LIOK
yi 1P 10O, https://m.edsoo.ru/ff0d4f42
W3y4YEHUE €r0 CBOMCTBY
. N bubnuoreka [{OK
32 Monspabiii 00b€M ra3oB. 3akoH ABOTaapo https://m.edsoo.ru/f0d542e
Boeruucnenus 06béMa, KOJMYECTBA BEIIESCTBA
33 ras3a Io ero U3BeCTHOMY KOJIMYECTBY BEI[ECTBA Eubmorexa TOK
i https://m.edsoo.ru/ff0d55a0
Wi 00bEMY
B 0bé
| Eomerem cusuon e o Yo Bumorera LOK
peaKil . https://m.edsoo.ru/ff0d5708
OTHOIIICHUH Ta30B
. bu6mmoreka [JOK
35 dusndeckrue 1 XHMUYECKHE CBOMCTBA BOIBI

https://m.edsoo.ru/ff0d587a



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
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https://m.edsoo.ru/ff0d4f42
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bubmuoreka [IOK

36 Cocra ocHoBanuil. [TousiTHe 00 MHIMKATOpPAX https://m.edsoo.ru/f0d59e2
Bopa xak pactBoputTens. HacbllieHHbIE U
37 He})IIaCI)IHIGIE)HHI)Ie II))aCTBopLI. Mat:lz:OBaﬂ JIOJISt bubnmorexa LIOK
https://m.edsoo.ru/ff0d5h40
BEILIECTBA B PaCTBOpE
[TpakTuueckast padota Ne 5 o Teme
38 <<1PIpI/IFOTOBJIeHEC PacTBOPOB C OMPEICIEHHOM bubnmorexa LIOK
. . R https://m.edsoo.ru/ff0d5eba
MaccoBOM JI0JIeil paCTBOPEHHOTO BEILIECTBAY
39 Kontponbnas padoTta Ne2 o teme «Kucmopo. bubnuotexa [JOK
Bopaopona. Boma» https://m.edsoo.ru/ff0d6342
40 Oxkcuapl: cocTaB, Kiaccudukaus, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tosmmydyenne u XuMHUYECKUE CBOMCTBA
41 KI/ICJ‘I}g—fFHHX OCHOBHBIX U aM(pOTEPHBIX bubmrorexa IJOK
’ https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHUsI: COCTaB, KIacCH(pUKAIIHS, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tosnydenne u XuMHU4YECKHE CBOMCTBA bubnuoreka [IOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocraB, kinaccudukanms, bu6mmoreka [JOK
44 _
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tonyuenue 1 XuMU4eCcKre CBOMCTBA KUCIIOT bubmnorexa [IOK
i https://m.edsoo.ru/ffOdfee2
16 Conu (cpemHue): HOMEHKJIATypa, COCOObI bubnuoreka [JOK
MOJIY4YEeHUS, XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTueckas pabota Ne 6. Pemenue
47 AKCIIEpUMEHTAJIbHBIX 337a4 110 TEME bubnuoreka [JOK
«OCHOBHBIE KJIACCHl HEOPraHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCIMHECHUI»
48 I'enernueckas cBsA3b MEXAY KilaccaMu bubnuorexa [IOK
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HEOPraHWYECKUX COCTMHEHUM

https://m.edsoo.ru/00ad9a50

49 O000111eHME U cCUCTEMATHU3AaIUs 3HAHUN bubmorexa LIOK
https://m.edsoo.ru/00ad9cb2
50 KonTtponsnas padora Ne3 mo treme "OcHOBHBIE bubnuorexa [JOK
KJIACChI HEOPTraHUYECKUX COCTUHECHH" https://m.edsoo.ru/00ad9ela
IlepBoIe HONBITKN Ki1acCUbUKAITHA
51 XI/II\I/)II/IIIGCKI/IX JJIEMEHTOB I(I)IOHSII”II“I/IG 0 Tpymnnax bubnnorexa LIOK
: pyn https://m.edsoo.ru/00ad9ffa
CXO/HBIX DJIEMEHTOB
Tlepuoanueckuii 3axoH U [leprnoanueckas
52 cnfTeMI; XUMHWYECKUX BJ'IeMeII;)TOlf I " bubmorexa [JOK
Co https://m.edsoo.ru/00ada52c
Meupeneena
53 ITepuoasl, rPyIIIbL, TOATPYIIIIBI bubumorexa LIOK
P » TPYIIIBL, TIOATPYI https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CoCTaB aTOMHBIX sIJIEP. bubnuotexa [JOK
M3oTonbl https://m.edso0.ru/00ada342
CTpoeHue dIEKTPOHHBIX 000JI0YEK aTOMOB
55 3J‘IepMeHTOB ITe I/FO nyeckoit cucremsr [. U bubmorexa LIOK
proa T https://m.edsoo.ru/00ada6bc
Meupeneena
XapakTepucThKa XUMHUUYECKOT'O JIEMEHTA 110
p p N bu6mmoreka [JOK
56 ero nosioxeHuto B [lepuoauveckoit cucreme _
https://m.edsoo.ru/00ada824
. Y. MengeneeBa
3uauenue [lepuoanueckoro 3akoHa it
57 a3BUTHS HA II)<I/I I/II[ npaktuku. J[. U g Brbmaoreka LJOK
p y . p . AN https://m.edsoo.ru/00ada96e
MenpeneeB — y4€HbIN, EIaror ¥ rpaKJaHuH
DIEeKTPOOTPHUIIATEIILHOCTh ATOMOB bu6mmoreka [JOK
58 )
XUMHAYECKHAX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
59 HMounas xumMnyeckas CBs3b bubanorexa LIOK
https://m.edsoo.ru/00adac34
bu6mmoreka [JOK
60 KoBanentnas nonsipHasi XuMH4eckasi CBSI3b

https://m.edsoo.ru/00adaab8
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bubmuoreka [IOK

61 KoBanenTnas HenoJsipHas XMMUYECKas CBSI3b 1 https://m.edsoo.ru/00adaabg
bubmnoreka [IOK
62 Crenens, oxncnenns . https://m.edsoc];.[ ru/00adae28
63 OKHCIUTENEHO-BOCCTAHOBUTEIIBLHBIC PEAKITHH 1 bubmorexa LIOK
https://m.edso0.ru/00adb076
bubmuoreka [IOK
64 OKHCIIUTEIA U BOCCTAHOBUTEIN 1 https://m.e dsoc])_.lru 100adb076
65 KonTponsnas padora Ne4 no teme «CtpoeHue 1 bubnuorexa [JOK
aroMa. XMMHYeCKas CBI3b) https://m.edso0.ru/00adb486
66 PesepBHblit ypok. O60011eHE 1 1 bubnuoreka [JOK
CHCTEeMaTH3aIus 3HaHUI https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O60011eHE U 1 bubnuoreka [JOK
CHCTEeMaTH3alus 3HaHUI https://m.edso0.ru/00ad9ch?2
68 PeseprubIit ypok. O6001eHNE 1 1 bubnuoreka [IOK
CHCTeMaTH3alus 3HaHuI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 63
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9 KUIACC

KoaunuyecTBo 4acoB

Ne Tema vDoKa K i DJIeKTpOHHbIe HH(ppoBbIe
n/n yp Bcero OHTPOTLHBIC PaKTHaecKue o0pa3oBaTe/ibHbIE pecypcChl
padoTsbI padoThI
[Tepuonnueckuii 3akoH. [lepronnueckas
1 CHfTeMI; XUMHUYECKUX BJ'ICMEHT(J)IB piRn Y| 1 0 0 bubmorexa [JOK
o https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHEHUH CBOMCTB
2 XI/IMI/I‘—IeCKfIX 3IIEMEHTOB TIEPBBIX TPEX 1 0 0 bubmorexa [JOK
P ™ https://m.edsoo.ru/00adb6b6
TIePUOIOB
Knaccudukanus 1 HOMEHKIaTypa bubnuorexa [JOK

3 1 0 0
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
Buibl XuMu4ueckoi CBSI3W U THITBI bubnuorexa [JOK

4 N 1 0 0
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponbras padota Nel o teme

5 «IToBTOpEHNE M YIIIyOIICHUE 3HAHUI 1 1 0
OCHOBHBIX pa3/IesioB Kypca 8 Kiaccay

6 Knaccudukanus XuMuueckux peakiiuii 1 0 0 bubnuoreka [JOK
110 Pa3JIMYHbIM MMPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTU XUMUYECKOM

7 CaKIIHI HOH}II”)[I/IG 0 TOMOTE€HHBIX U 1 0 0 bubanorexa LIOK
P ' https://m.edsoo.ru/00adbe9a
TeTepOreHHBIX PEeaKIMIX
[ToHsiTHE O XUMHUYECKOM PAaBHOBECHH.

8 @DakTOpBbI, BIUSIOLIME HA CKOPOCTh 1 0 0 bubnuoreka [JOK
XUMUUYECKON PeaKIuy U MOJIOKEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PABHOBECHUS
OKUCIUTETLHO-BOCCTAHOBUTEIIbHBIC bubmuoreka [JOK

9 1 0 0
peaxkuuu https://m.edsoo.ru/00adcade

10 Teopust HMEKTPOTUTHIECKOM 1 0 0 buGmuoreka [IOK
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mucconranuu. CUIIbHBIE U Ci1a0ble
BIEKTPOIIUTHI

https://m.edsoo.ru/00adcd68

11 MoHHble ypaBHEHNS PEAKIIUN bubmmorexa LIOK
yp peaki https://m.edsoo.ru/00add448
XHUMHYECKUE CBOMCTBA KUCIOT U
12 OCHOBaHUH B CBETE MpeACTaBICHUI 00 bubmorexa [JOK
N https://m.edsoo.ru/00add5d8
AIEKTPOJUTUYECKON JUCCOIMAIIITT
XHUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MpEeACTABICHUH 00 AIMEKTPOIUTHUECKON bubnmorexa LIOK
https://m.edsoo.ru/00add8b2
IMCCOLINAINU
14 [TonsiTe o ruapon3e coen bubumorexa LIOK
https://m.edsoo.ru/00add9d4
. bu6moreka [IOK
15 O0001IeHne 1 cucTeEMaTU3aIlNs 3HAHUH https://m. edsoo.ru/00addd12
[Tpaktuueckas padota Ne 1. «Pemenne bubnuoreka [IOK
16 ,
AKCIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
KourponsHaas pabora Ne2 o teme
17 <<9JI'1I§II;)T H;)JI:H;IHI:IeCKTaﬂ I/ICZIO TI/I.':4 U bubmiorexa LIOK
p A THAIHA. https://m.edsoo.ru/00addecO
XHUMHYECKUE PEAKIIUH B PACTBOPAX)
006 e €HOB.
18| Xumiecxe caoiicraa na mpiepe BuGmorexa LIOK
p p https://m.edsoo.ru/00addfe2
xJiopa
X .C
19 | xiiecus cnoficrsa, nonyuerie BuGmorexa LIOK
i ya ’ https://m.edsoo.ru/00ade104
MIPUMEHCHHE
I1 3] Ne 2
20 | Honyserme commofi kucroms, BuGmorexa LIOK
yd . o ’ https://m.edsoo.ru/00ade348
M3y4yeHUue e€ CBONCTB»
21 Brruncnenus no ypaBHeHUsAM bubnuorexa [IOK

XUMHWYCCKHUX peaKuHﬁ, C€CJIM OJJMH U3

https://m.edsoo.ru/00ade488
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pEeareHTOB JaH B U30BITKE

29 OO0mas XxapakTepUCTHUKA AIICMEHTOB bubnuorexa [JOK
VIA-rpynnel https://m.edsoo.ru/00ade64a
AJmmoTponHbie MOIU(UKALIMU CEPhI.

23 HaxoxgleHHe ce I)III I/I(beé C(I)IGIII/IHGI;){I/IP'I B bubmorexa LIOK

p . https://m.edsoo.ru/00ade64a
pupoJie. XUMHUYECKHUE CBOMCTBA CEPhI

24 CepoBonopo, cTpoeHue, puznyeckue u bubnuotexa [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunsl ceprl. CepHas KHCIIOTa,

25 (1)M3H§eCKHE " XI/II\EI/I‘—ICCKI/I@ CBOMCTBA bubmorexa [JOK

’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHUYECKUE PEAKIINH, JIKAIIUE B
OCHOBE MPOMBIIIEHHOTO CIIoco0a
26 10JI erl:ﬂ CEpPHOM KHUCIIOTHI Bubmaorexa LIOK

yi p ) . https://m.edsoo.ru/00adec8a
XHUMHUYECKOE 3arps3HEHUE OKPYKaroen
CpeJibl COeTMHCHUSIMU CEPBI

27 Beruncnenne MaccoBoii J0IM BEIXO/a bubnuorexa [JOK
MPOJYKTa PEaKIuu https://m.edsoo.ru/00adec8a
OO6mrast xapakTepuCTUKA 3JIEMEHTOB V A-

28 rpyImmnbl. A30T, paCIpOCTPAHEHUE B bubnuoreka [JOK
npupoe, Gu3nuecKue U XuMUYECKHe https://m.edsoo.ru/00adeea6
CBOMCTBaA
AMMUaK, ero pu3H4eCcKue U

29 XI/IMI/I‘ICC,KI/IC C(EOIZCTBa MoJay4YeHHuEe U Bubmoreka LJOK

’ ya https://m.edsoo.ru/00adf004
MIPUMEHCHHUE
IIpaktnueckas padora Ne 3 o Teme
30 «IPIOJI [9317( aleMHaKa U3y4deHHUE €TO Brbmiorexa LJOK
. yi » M3V https://m.edso00.ru/00adf180
CBOICTB»
31 A3oTHas KucioTa, e€ pusndeckue u bu6mmoreka [JOK

XHMHUYECKHE CBOMCTBA

https://m.edso0.ru/00adf306
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Hcnosib30BaHNE HUTPATOB U COJIEN
aMMOHHUS B KAUECTBE MUHEPAIBbHBIX

32 ynoOpeHnii. XuMHYeCcKOe 3arpsisHeHHE bubmorexa HOK
. https://m.edsoo.ru/00adf518
OKpYXaIoIlen Cpeibl COSAMHEHUSIMU
azora
®dochop. Oke ocgopa
33 q)ocg)ogHaﬂKKp?fn(}))Ta q)q)pll)m(q\?cfne u bubnmorexa LIOK
N https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOMCTBA, MOTYUCHUE
Hcnonb3oBanue dpocdato a4yecTBe
34 MHI:IGSZHBII?IB?XHy}lq())6p¢;H¥/IfIB gaKrijHTelime bubmiorexa HOK
. i https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpefibl hocdhaTamu
35 Yraepoa, pacipocTpaHeHHE B IPUPOJE, bubnuorexa [JOK
(hM3UYECKHe U XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcunpl yriaeposaa, ux Gusndeckue u
36 XUMHUYECKHE CBOMCTBA. DKOJIOTHICCKHUE bubnuorexa [JOK
poOJIeMBbI, CBSI3aHHBIEC C OKCHUIOM https://m.edsoo.ru/00adfebe
yriepoaa (IV)
37 VYroapHas KucioTa u €€ coiu bubmiorexa LIOK
https://m.edsoo.ru/00ae006c
[IpakTrueckas padota Ne 4 o Teme
38 "[lostydeHue yriieKucioro rasa. bubnuoreka [JOK
KauectBennas peakius Ha kapOOHaT- https://m.edsoo.ru/00ae027e
HOH"
30| opramimeonn seaeersn sk o Bu6mnoexa LIOK
p » https://m.edsoo.ru/00ae054e
COEJIMHEHUSIX yIriiepoia
40 Kpemnuuii u ero coennHeHus bubmorexa LIOK
P & https://m.edsoo.ru/00ae080a
a1 ITpaktuyeckas padora Ne 5. Pemenue bubnuorexa [IOK

OKCIICPUMCHTAJIbHBIX 3a/J1a4 IO TCMC

https://m.edso0.ru/00ae0bf2
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«BaxHeln1e HeMeTauIbl U UX
COEIUHEHUS)

KonTtponsHas padota Ne3 mo teme

bu6mmoreka [IOK

42 «BaxHCHIINE HEMETAILIBL 1 HX https://m.edsoo.ru/00ae0el8
COEIMHEHU S
OO6mast XxapaKTepUCTUKAa XUMUYECKUX
3JIEMEHTOB — METAJIOB.
43 Meranueckas CBsI3b U MeTaJJIMYecKas bubmiorexa [IOK
. https://m.edsoo.ru/00ael103e
KpUCTaJUTHYECKasi peméTka.
dusnyeckue cBOUCTBA METAJLIIOB
XUMHYECKHE CBOMCTBA METAJIJIOB.
44 DNEKTPOXUMHUUECKAN DSIT HATPSHKEHUI bubumorexa LIOK
p pia p https://m.edso0.ru/00ael1156
METaJIJIOB
OO6mmwme cnocoObI MOTYICHHS METAIIOB.
CnutaBel. Beruucnenus o ypaBHEHUAM bubnuoreka [IOK
45 N ]
XUMHUUYECKUX PEAKINH, €CIIU OJUH U3 https://m.edso0.ru/00ae1156
pEareHTOB COJACPKUT MPUMECH
46 [ToHsATHE O KOPPO3UK METAIIOB bubmiorexa LIOK
pp https://m.edso0.ru/00ae1278
bu6mmoreka [JOK
ar IHeno4nbie MeTaIb! https://m.edsoo.ru/00ae14b2
48 OKcHIbl U TUAPOKCUIBI HATPUS U KaJIUs bubmiorexa LHOK
a Ap A p https://m.edsoo.ru/00ael4b2
49 Il{emo4yHO3EMEIBHBIC METAILIbI — bubnuoreka [JOK
KaJIbIIMA U MarHui https://m.edsoo.ru/00ae15e8
50 Baxuenme coequHEHUS KaJIbLUs bubanorexa LIOK
https://m.edso0.ru/00ael15e8
51 O00011eHrE U cUCTEMATU3ALUs 3HAHUI
52 JKEcTKOCTh BOMBI M CIIOCOOBI €& bu6mmoreka [JOK

yCTpaHEHUsI

https://m.edso0.ru/00ae1886
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[Ipaktuyeckas padora Ne 6 o Teme

bu6mmoreka [IOK

"}I(" .
53 eCTKOCTI’,,BOHH 1 METOJIBE e https://m.edsoo.ru/00aelae8
YCTpaHEHHUsI
. bu6mmoreka [IOK
4
> AJIOMUHHT https://m.edsoo.ru/00aelc64
AmpoTepHbIe cBONCTBA OKCHIA U bubnuorexa [JOK
55 _
TUAPOKCHIA https://m.edsoo.ru/00aelc64
bubmmoreka [IOK
K
56 1eso https://m.edsoo.ru/00ae1d86
57 OKcuibl, THAPOKCHUIBI U COJIH JKeJIe3a bu6moreka [IOK
(IT) u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O0001IeHrEe U cucTEMaTH3aNs 3HAHAN
[IpakTrueckas pabora Ne 7. Pemenue
59 AKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubnuoreka [IOK
«BaxHennme MeTaJluTbl U UX https://m.edsoo.ru/00ae3de8
COCTMHCHUS
Breruucienus mo ypaBHEHUSIM
XUMUYECKUX PEAKIUi, €CITN OJIUH U3
60 €areHToOB I[aIP; B I/IL;6I>I’TKC I/IJ'II/IHCOI[C SKUAT bubanorexa LIOK
P AP https://m.edsoo.ru/00ae1750
npuMecy. Beraucienuss MaccoBOM 101
BBIXO0/Ia MTPOJIYKTA PEAKIIUU
61 O00011eHre U cucTeMaTU3alus 3HAHUN
KonTponsnas pabora Ne4 mo teme
62 «Baxuenmme MeTauibl ¥ UX
COCTMHCHUS
63 Bemectsa u marepuaisl B bubnunoreka [JOK
MOBCEIHEBHOM JKU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XHUMHUYECKOE 3arps3HEHNE OKpYXKarolen bubnmoreka [JOK

cpensl

https://m.edso0.ru/00ae4270
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65 Ponp xuMuM B pelIEHNH 9KOJIOTUYECKUX 1 bubnuorexa [JOK
po0iem https://m.edsoo.ru/00ae4270
66 PesepBubiit ypok. O60011eHUE 1 1 bubnuorexa [JOK
CHUCTEMaTH3alusl 3HAHUI https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O60011EHE U 1 bubnuorexa [JOK
CHCTEMaTH3allMs 3HAHUI https://m.edsoo.ru/00adb33c
68 PesepBubiit ypok. O60011eHNE 1 1 bubmmoreka [{OK
CHCTEMaTH3allMs 3HAHUI https://m.edso0.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 63
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YUYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA
* Xumus, 8 kiacc/ I'abpuensu O.C., Octpoymon WN.T'., Cnankos C.A.,

AxumonepHoe obmectBo «M3narensctBo «IIpocBemienue

METOIUYECKHUE MATEPHUAJIBI JJISAI YUYUTEJIA
Ypoku xumuu B 8 kiacce. Meroandeckoe nocooue.

Ypoku xumuu B 9 kitacce. Metoauueckoe mocooue.

MU DPPOBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPCbBI CETH
HMHTEPHET

1) https://urok.apkpro.ru/

2) http://school-collection.edu.ru/

3) https://resh.edu.ru/






