MyHununaibHoe 001meo0pa3oBaTeIbHOE YIPERACHAE
cpexusis 00ueofpasoBaTeIbHAsl MKO0IA ¢. BackaToBKa
MapKcoBcKoro paiiona CapaToBcKoii 001acTd

«YmeepacoeHo»
Jupexmop MOY COLL
. e.bagkamogxa

«Coznaco6ano» «IIposeperon
Pyrogooumens MO Bamecmumenb OUpexmopa no
YBP MOY COIlI c.

; Baoaney C. A/ FBackamoska 5
Ipomoxon Ne 1 Mlzanox T.H./
om 31.08.20232 Sl = | =3 3108.20232.

31.08.20232.

PABOUYASA MPOT'PAMMA

0 XHMHH
ypOBeHb OCHOBHOI'O 00mero 00pa3oBaHHU
8-9 kyacchbl

Cocrasutenn: byoaney C.A.,
yuumenb Xumui, duonozuu

PaccMOTpeHO Ha 3acelaHuu

e larOrM9ecKoro CoBeTa MpOTOKOJI Ne 1
ot «31» 08.2023r.

BackaTroBKa

2023 rog



IHHOACHUTEJIBHASA 3ATINCKA

Pabouas mnporpamma mo xumuu 8-9 Kiaccel TpeAHa3HAaYeHAa Ui pealH3alHuu
0011e00pa3oBaTenpHON POrpaMMbl OOyUEHUST XUMUU B OCHOBHOU IITKOJIE M paccuuTaHa Ha 136
9acoB.

. Pabouast mporpamma coctaBiieHa B COOTBETCTBHU ¢ DeniepaibHBIM 3aKOHOM
o1 29.12.2012 Ne 273-®3 «O06 oOpazoBanuu B Poccuiickoit denepannny;

e mpukazoMm MunmnpocBemenuss Poccunm ot 22.03.2021 Ne 115 «O6
yrBepkaeHnn llopsiika opraHu3aluyd M OCYIIECTBICHHUS 00pa30BaTEIbHOM
NeSITEIbHOCTH 10 OCHOBHBIM O0II€00pa3oBaTeNbHBIM MporpaMmam  —
00pa3zoBaTeNIbHBIM MMPOTPaMMaMHAYAIBHOTO OOIIEro, OCHOBHOTO OOIIEro u
cpenHero oOrero oopa3oBaHus Y,

o OI'OC OOQO, yrBepxkaeHHBIM IpHKazoM Munnpocsemenus ot 31.05.2021
Ne 287;

o OI'OC 00O, yrBepxaeHHOTo npukazoM MuHoOpHayku oT 17.12.2010 Ne
1897; ®I'OC COO, yrBepkaeHHOTO MpuKa3zoM MunoOpHayku ot 17.05.2012
Ne 413;

o O®OOII OO0, yrBepxkaeHHOM npukazoM Munnpocsenienus ot 18.05.2023 Ne370;

e JIOKaJIBHBIX HOPMATUBHBIX aKTOB.

e PaGoueit mporpammoii Bocnuranus MOYVY-COII c. backatoBka (mpukas
Nel68 ot 10.08.2022)

e Tabpuensu O. C. Xumus. Ilpumepnsie padoune mporpammel. [IpeamerHas
nunus yaeonukoB O. C. T'abpuensna, U. I'. Octpoymona, C. A. Cnaakosa.
8—9 ximacchl : yueb. mocobue st obmeoOpazoBar. opranuzanuii / O. C.
INabpuensu, C. A. CnagkoB. — 3-e u3a. — M. : [Ipocsenienue

e C denepadbHbBIM TIEpEYHEM YUEOHHUKOB JUIsi  0OI1€00pa30BaTEIIbHBIX
yapexaeHuit //mpukas ot 21.09.22 Ne 858

e Ha ocHoBe [lonoxenus o paboueit mporpamme MOVY-COII c. backaroBka
/mpuka3 Ne 249 ot 31.08.23

[Iporpamma no xuMuum JIa€r HpeACTaBICHHE O LeNAX, oOmeld cTpaTeruu oOy4yeHHs,
BOCIIMTAHUS W pa3BUTHs OOYy4alOLIUXCA CPEACTBAMHU Y4EOHOIO IIpeIMeTa, YCTaHaBJIMBAET
o0s13aTesIbHOE MPEeAMETHOE COJepKaHKe, MpelyCMaTpUBaeT paclpelesieHle ero mo kKiaccam u
CTPYKTYPUPOBAHHE 110 pa3feslaM U TeMaM IPOrpaMMBbl 110 XUMHH, ONPEAEIAET KOJIUYECTBEHHbBIE
Y KaYE€CTBEHHBIE XapaAKTEPUCTUKU COJECPKAHUS, PEKOMEHYEMYIO ITOCIIEJ0BATEILHOCTD U3yYCHUS
XUMUH C YU4ETOM MEXKIIPEIMETHBIX U BHYTPHIIPEIMETHBIX CBS3€H, JOTHKHU y4eOHOro Ipolecca,
BO3PACTHBIX 0COOEHHOCTEH 00yUaroIMXCsl, ONpeesisieT BO3MOXKHOCTH IpeMeTa [yl pean3aliu
TpeOOBaHMH K pe3yJabTaTaM OCBOEHHUS OCHOBHOH 0Opa30BaTENIbHOM MporpaMMbl Ha YpPOBHE
OCHOBHOT0 0011ero o0pa3oBaHus, a TaKke TpeOOBaHUM K pe3ylbTaTaM OOy4yeHHUS XHMUHU Ha
YPOBHE Liesiel U3y4eHusl NpeMeTa U OCHOBHBIX BHJIOB YU4€OHO-IIO3HABATEIbHOM NESTEIbHOCTH
o0yyJaromerocsi 1o 0CBOCHHIO y4eOHOTO COJIepyKaHHUS.

3HaHUe XUMHH CIY>KUT OCHOBOW Ui (POpMUPOBAHHUS MUPOBO33pEHUS 00yUaroIerocs, ero
MPEJCTaBICHUNA O MaTEepUAIILHOM €MHCTBE MHUpPa, BXXKHYIO POJIb UTPAlOT (GOpMUpPYEMble XUMHUEH
MIPEJCTaBICHNS O B3aUMOIPEBPALLIEHUAX SHEPTUU U 00 3BOJIIOIMU BEUIECTB B MPUPOJE, O MyTIX
pemieHust TI00aNbHBIX MPOOJIEM YCTOMYMBOTO Ppa3BUTHS 4YEJIOBEYECTBA — CBHIPHEBOH,
SHEPreTUYECKO, MUILIEBOM U KOJIOTHYECKON 6€30MacHOCTH, MPOOIIEeM 3paBOOXPAHEHUS.

N3yuenune xumuu:

CIOCOOCTBYET pear3alii BO3MOKHOCTEH I caMOpa3BUTUS U (POPMUPOBAHUS KYJIBTYPBI
JMYHOCTH, €€ 001el 1 QPyHKINOHATBHONW T'PaMOTHOCTH;



BHOCHUT BKJIaJl B JOPMHUPOBAHUE MBIIIJICHHUS] U TBOPUECKUX CIIOCOOHOCTEH 00ydaroniuxcs,
HAaBBIKOB WX  CaMOCTOSITCNIBHOM  y4eOHOW  NeATENbHOCTH, OKCHEPUMEHTANBHBIX U
UCCIICIOBATEIbCKUX YMEHHUH, HEOOXOQUMBIX KaK B TIOBCEJIHEBHOW JKU3HHM, TaK U B
npodecCHOHAIBHON IeATETHHOCTH;

3HAKOMHUT CO CHEeUU(PUKON HAYYHOTO MBIIUICHHUS, 3aKJIaJbIBAET OCHOBBI IIEJIOCTHOTO
B3IUIs1/1a HA €IMHCTBO MPHUPOJIBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TanioM B (hOpMUPOBaAHUHI
€CTECTBEHHO--HAyYHOU! TPaMOTHOCTH 00yYarOUIUXCs;

CHOoCcOOCTBYeT (OPMUPOBAHHMIO IICHHOCTHOTO OTHOIICHUS K ©CTECTBEHHO--HAYIHBIM
3HaHUSM, K TIPUPOJE, K YEIOBEKY, BHOCHT CBOM BKJIaJ B SKOJOTUYECKOE OOpa3oBaHUE
00yJaromuxcs.

JlanHble HalpaBiIeHHsT B OOyY€HUU XUMHH 00€CHeuMBarOTCS CHEHU(PUKON coJep:KaHus
y4eOHOTO MpeaMeTa, KOTOPBIH SBIISIETCS eIarornuecky aJanTHPOBAHHBIM OTpakeHHEM 0a30BOM
HayK{ XMMUHU Ha OTIPEICTIEHHOM JTare e€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUsS OPUEHTHUPOBAH Ha OCBOCHHUE
00yJarOIIMMHUCS CUCTEMbI TIEPBOHAYAIBHBIX MOHATUNA XUMHUHU, OCHOB HEOPTraHUUECKOW XUMUU U
HEKOTOPBIX OT/ICTBHBIX 3HAYUMBIX TIOHSITHH OPraHUYECKOU XUMUHU.

CTpykTypa COJepKaHHs MPOTPaMMbl M0 XUMHUH C(POpMHUpOBAHA HA OCHOBE CHCTEMHOTO
nmoaxona Kk e€ miydennro. CojaeprkaHue CKJIQJBIBACTCS U3 CHUCTEMBI TOHSATHH O XUMHYECKOM
JJIEMEHTE W BEIIECTBE W CHUCTEMBI TOHATHH O XUMHYecKol peakuuu. OOe 3TH CHCTEMBI
CTPYKTYPHO OpTraHM30BaHbI 10 MPUHIIMITY TOCJIEI0BATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE
TEOPETUUYCCKUX MPECTABICHUN PA3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO Y4EHUsI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— [lepuonnueckoro 3akoHa /[. 1. MeHneneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHUs O CTPOCHHUH aTOMa U XUMHYECKOU CBS3H;

— IPEJCTaBICHUN 00 3MEKTPOIUTHUECKON AUCCOIMAIIMM BEIECTB B PaCTBOPAX.

Teopernueckne 3HaHUS PACCMATPUBAIOTCS HA OCHOBE OSMIIMPUYECKH ITOJYYEHHBIX H
OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEAOBATENHHO OT OJJHOTO YPOBHS K IPYrOMY, BBITIOTHSSA
GbyHKIMH 0OBSICHEHHS U IPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U BOBMOKHOCTEH MPAKTUYECKOTO
MIPUMEHEHHUS U MTOTYYEHUS U3y4aeMbIX BEILIECTB.

OcBoeHHMe MpoOrpaMMbl IO XUMHUHU CIOCOOCTBYET (OPMUPOBAHUIO MPEACTABICHUS O
XUMHUYECKOM COCTAaBISIOIIEH HAYYHOW KapTUHBI MUpa B JIOTHKE €€ CUCTEMHON HpPHUPOIbL,
LIEHHOCTHOTO OTHOILIEHUS K HAyYHOMY 3HAaHUIO U METOJIaM M03HaHUs B Hayke. M3ydueHne XumMuu
MIPOUCXOIUT C MPUBIICYCHUEM 3HAHUM U3 paHee H3yYCHHBIX yIeOHBIX MPeAMETOB: « OKpYyKarOIIHii
mup», «buonorus. 5—7 knacce» U «duznka. 7 Kiaacey.

[Ipyu u3ydeHnr XUMUHU TPOUCXOAUT (POPMHUPOBAHHE 3HAHUI OCHOB XMMUYECKOW HAYKH KaK
00JacTi COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON JESITEIHbHOCTH YeIOBEeKa U KaK OJHOTO
13 KOMIIOHEHTOB MHPOBOM KyIbTypbl. 3a/iadya yueOHOro MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTeMbl XMMHYECKHX 3HAHMM — Ba)KHEUIMX ()aKTOB, MOHSATHH, 3aKOHOB M TEOPETHUYECKUX
MOJIOKEHU, JOCTYMHBIX O0O00OIIEHUH MHPOBO33PEHUYECKOTO XapakTepa, sS3blKka HayKd, B
MPHUOOIIEHUN K HAyYHBIM METOJaM MO3HAHUS MIPU U3YYEHUHU BEUIECTB M XUMUYECKIX PEAKIIHii, B
dbopMHUpOBaHMM ¥ PA3BUTUU T[O3HABATENbHBIX YMEHHUH M HMX TMPUMEHEHHH B Y4eOHO-
MO3HABATEIHHON U y4eOHO-UCCIIEOBATENbCKON AEeSITeTbHOCTH, OCBOCHHUU MPaBUJI 0€30TaCHOTO
oOpallleHus ¢ BeleCTBAMU B TIOBCETHEBHOM JKU3HHU.

[Ipy W3ydyeHMHM XMMUU HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHHs Ba)XKHOE 3HAUYCHUE
MPUOOpPETN TaKUe MeIH, KakK:



— (GopmupoBaHUE WHTEIUIEKTYaThbHO PA3BUTON JIMYHOCTH, TOTOBOM K CaMOOOPa30BAHHUIO,
COTPYJHHYECTBY, CaMOCTOSTEIBPHOMY TPUHSATHIO PEIICHUH, CIOCOOHOW ananTHUpOBaThCI K
OBICTPO MEHSIOIINMCS YCIOBHUSM KHU3HU;

— HampaBJICHHOCTh OOYYEHHs Ha CHUCTEMaTH4ecKoe npuoOlIieHue oOyJaromuxcs K
CaMOCTOSITEJIbHOM ~ TO3HABATEJILHOW  JICSATEIBHOCTH,  HAaydYHBIM  METOJaM  TO3HAHUA,
(hOpPMHPYIOITUM MOTHBAIIMIO M PAa3BUTHE CIIOCOOHOCTEH K XUMUU;

— ofecrniedeHre YCIOBHM, CHOCOOCTBYIONIMX MPHOOPETEHUIO OOYUYAIONIMMUCS OIbITa
pa3HoOOpa3HOW JEATEIHbHOCTH, TMO3HAHUS M CAMOIIO3HAHUS, KIIFOUEBBIX HABBIKOB (KIIOYCBBIX
KOMIETEHIINH ), UMEIOIINX YHUBEPCAIIbHOE 3HAUCHHE JIJISl PA3JIMYHBIX BUOB JICATEIbHOCTH;

— ¢opmupoBanue o0mel GyHKIMOHATBHON M €CTECTBEHHO-HAYYHOUW TPAMOTHOCTH, B TOM
YHUCJIE YMEHHUI OOBSICHSATh U OLICHUBATS SIBJICHUS OKPY)KAIOIIETO MUPA, UCTIOIB3YS 3HAHUS U OTIBIT,
MOJTyYCHHBIE MPU U3YyYECHUU XUMUHU, MIPUMEHSATh WX MPU PEHICHUU MPOoOJeM B MOBCETHEBHOU
KU3HHU U TPYJIOBOM JESITEIBHOCTH,

— ¢opMHUpOBaHUE y 0O0YJAIONIUXCS TYMAHUCTUYECKUX OTHOIICHHUH, MIOHUMAaHHUS [IEHHOCTH
XUMUYECKUX 3HAHUU I BBIPAOOTKH HKOJOTHYECKH II€JIECO00pa3HOro TMOBEJACHUS B OBITY U
TPYAOBOM NESITEIBHOCTH B LEJISIX COXPAHEHHUS CBOErO 3JI0POBbA M OKPYXKAIOLIEW MPUPOIHOMN
Cpelbl;

— pa3BUTHE MOTUBAIMU K 00y4EHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CaMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHS OOIIEYEeIOBEYECKHX IIEHHOCTEH, TOTOBHOCTHM K OCO3HAHHOMY BBIOOpY
npod s ¥ HAMPABJICHHOCTH JAIbHEUIIIET0 00ydeHNUS.

OOmee 4McIO 4YacoB, OTBENEHHBIX I W3Y4YEHHS XMMHUUM Ha YpPOBHE OCHOBHOIO OOILEro
obOpasoBanusi, coctaBisieT 136 gacoB: B 8 kitacce — 68 yacoB (2 yaca B Hezlen0), B 9 kinacce — 68
4acoB (2 yaca B HEJCIIO).

PaGoyass nporpaMMa 1o XHMMHH SIBJSIETCS NPHJIOKEHHEM K 00pa3oBaTeJLHOM
nporpaMmmMe ocHoBHOro oomero oopaszosaunsg MOY-COIII c. backaToBka Ha 2024-2029 11

VueOHUKHU U y‘IC6HBIe HOCO6I/I$I, KOTOPBIC UCIIOJIB3YIOTCA B XO0A€ U3YUCHUA IPpEAMETA:

1. Xumusa, 8 xmacc/ T'abpuensu O.C., OctpoymoB W.I'., CnaaxoB C.A., AKIHMOHEpHOE
obmectBo «M3marenscTBo «IIpocBerieHune»
2. Xumwus, 9 xmacc/ 'abpuensa O.C., Octpoymo W.I'., CnamkoB C.A., AxuuoHepHOE

obmectBo «M3marenbeTBo «IIpocBerieHue

COJEPKAHUE OBYYEHUA

8 KJIACC
IlepBoHavajbHbIe XUMHYECKHE TOHATHS



[Ipenmer xumuu. Ponb XMMUM B KW3HM YEIOBEKA. XHMMHUS B CUCTEME HayK. lTeina u
BemiecTBa. Du3nyeckue CBOMCTBA BEIIECTB. ArperaTHoe cocTosiHue BemiecTB. [lonsitre o MeTogax
mo3HaHus B XxuMuu. Yucteie BemecTBa u cMecu. CriocoObl pa3iesieHus: CMECEi.

ATOMBI U MOJEKYJIbl. XHUMHUYECKUE 3JeMeHThl. CHMBOJIBI XUMHUYECKUX HIIEMEHTOB.
[IpocThie U cnoXKHBIE BelIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckas popmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH IMOCTOSIHCTBA
coctaBa BemiecTB. OTHOcHTeNbHAass aToMHas Macca. OTHOCUTENbHAsh MOJIEKYJsApHAas macca.
MaccoBast 107151 XMMUUYECKOTO 3JIEMEHTA B COCAMHEHUH.

KonnuecTo Bemecta. Mousb. MonsipHas macca. B3auMocBs3b KOJIMUECTBa, MACChI M YUCIIA
CTPYKTYPHBIX €IMHUII BenecTBa. Pacd€érel o hopMysiaM XUMHYECKUX COCTMHCHHIM.

Ousznyeckue M XUMHUYECKHE SIBICHHUS. XUMUYECKas peakius U e MpU3HaKd. 3aKOoH
COXpaHEHHUsI MacChl BEIIECTB. XUMUUYECKHE ypaBHEHUs. Knaccupukamuss XUMUYECKUX peaKIui
(coenuHeHws, pa3IoKeHUs, 3aMeleHus], 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKON TOCYJOM, MpaBmiiaMu palbOThl B JIaOOpaTOpuu M MpUéMamu
oOpareHust ¢ J1abopaTopHbIM O0OpPYIOBAaHMEM, M3yUe€HHWE W OMHCaHWE (PU3UUECKHX CBOMNCTB
00pa3IoB HEOPTaHMYECKUX BEIIECTB, HAOMIOAeHUE (PU3NYECKUX (TUTAaBICHUE BOCKA, TasTHUE JIb]IA,
pacTupaHue caxapa B CTYIKE, KUTIEHUE W KOHJCHCAIUs BOJbBI) M XUMHYECKUX (TOPEHHE CBEYH,
MPOKaJTUBAHNUE METHOM MPOBOJIOKH, B3aUMOICUCTBIE MeJIa C KUCITOTON) SIBJICHHUM, HAOIIOICHUE U
OTIMCaHUE MPU3HAKOB MPOTEKAHUS XUMHUUECKHX peaKIuil (pa3ioKeHnue caxapa, B3auMoICHCTBIE
CEepHOM KHUCIOTBHI C XJOpuAoM Oapusi, pasnoxeHue ruapokcuaa meau (II) mpu narpeBanumy,
B3aUMOJICHCTBHUE Keme3a ¢ pacTBopoM coiu Menu (II), m3ydeHne cnocoOoB pa3eneHUs] CMECe:
C TOMOIIBI0O MarHuTa, (QUIBTPOBAHWE, BbIMApUBaHUE, JUCTWULLMS, Xpomarorpadus,
MIPOBEJICHUE OYMCTKU MOBApPEHHOMN COJNM, HAOJIIOJACHHE U ONUCAaHUE PEe3YJbTAaTOB IMPOBEICHUS
OMbITa, WUIIOCTPUPYIOLIETO 3aKOH COXpAaHEHHs Macchl, CO3JaHHE MOJeNeld MOJIEKYI
(ITapocCTep>KHEBBIX).

BaxHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB
Bosnyx — cmech razoB. CocraB Bo3ayxa. Kucimopoa —anemMeHT u pocroe BeriectBo. Haxoxaenue
KHCIIOpo/ia B IpuUpojie, (U3NUYECKHe U XUMHUYECKUEe CBOWMCTBa (peakuuu ropeHus). OKCUIbL.
[Ipumenenue kucnopoaa. CriocoOsl

MIOJIy4eHUsI KUCJIOPOJAa B J1a00OpaToOpuu M MPOMBIIIICHHOCTH. KpyroBopor kucioponaa B
npupoje. O30H — aJUIOTpONHAs MOAU(UKALIUSA KUCIOPOa.

TennoBoit 3¢hdexT XUMHYECKOW peakUuu, TEePMOXUMHUYECKHE YpaBHEHHS, 3K30- U
SHIOTEPMHUUYECKHUE pEaKkUMH. TOIIMBO: Yroiab M MeTaH. 3arpsA3HEHHE BO3/yXa, YCUIICHHE
HapHUKOBOTO 3P deKTa, pa3pyLieHne 030HOBOI'O CIOSL.

Bonopoa —snemeHT u npoctoe BemecTBo. Haxoxaenue Bogopoia B mpupoje, Gpuandeckue
Y XUMHYECKUE CBOMCTBA, IPUMEHEHHUE, CIIOCOObI MorydeHus. KucnoTsl u comu.

MonsipHblii 00bEM ra30B. Pacu€rbl o XUMHUUECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BOoAbl. Boma kak pactBoputens. PactBopel. HacellieHHblE U
HEHaCBILEHHbIE PacTBOpPHL. PacTBOpHMOCTH BemiecTB B BoJe. MaccoBas JOJs BEIIECTBA B
pactBope. XuMHUecKue cBoiicTBa BoAbl. OcHOBaHUA. Poip pacTBOpOB B NMPUPOJE U B KU3HU
yenoBeka. KpyroBopoT Boasl B Ipupoje. 3arpsi3HEHUE NPUPOAHBIX BOJA. OXpaHa M OYHMCTKA
IIPUPOJHBIX BOJ.

Knaccugukanus Heopranmueckux coenuHeHuid. Oxcuapl. Kiaccudukanus OKCHIOB:
cojieoOpa3ymolie (0OCHOBHbIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyromue. Homenknarypa
oKkcu10B. PU3NUYECKHE U XUMHUYECKHUE CBOUCTBA OKCUIOB. [lonydeHne okcuaos.



OcnoBanms. Kiaccudukanus oOCHOBaHWM: MIEIOYM M HEPAaCTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanmii. Pu3nuecKMe M XUMHUYECKHE CBOMCTBAa OCHOBaHMM. [lomydeHue
OCHOBaHUM.

Kucnotsl. Knaccugukanus kucinor. Homenknatypa kucnot. OU3NUECKUe U XUMUYECKUE
cBorcTBa KUCNOT. Panx akrusHocTn MetaiuioB H. H. bekerosa. Ilosryuenne Kucior.

Conu. Homenknarypa coneil. ®duznueckue U XMMUYECKHe cBoicTBa coseil. [lomyuenue
COJIEH.

I'enernueckas cBs3b MEXAY KiIacCaMU HEOPTraHUYECKUX COEANHEHUN.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE OIPE/EJIEHUE COJEpXKaHUS KUCIOpoJa B BO3AYyXe, IOJIyd€HUE, COOMpaHue,
pacrno3HaBaHHe M HM3y4eHHE CBOICTB KHCJIOpOJa, HAOIIOJEHHE B3aMMOJEWUCTBUS BEILIECTB C
KHUCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U NpEKpallleHUs ropeHus (mokapa), 03HaKOMJICHHE C
oOpa3laMu OKCHJOB U OIMCAaHHE MX CBOICTB, IMOJy4Ye€HUE, cOOMpaHHe, pacro3HaBaHUE U
M3y4YeHuEe CBOWCTB BOJopojAa (TopeHue), B3aumojeiicTBue Bojopoaa ¢ okcugom memu (II)
(BO3MOXHO HCTIOJB30BAHUE BUICOMATEPUAIIOB), HAOIOIEHHE 00pa3I[0B BEIIECTB KOJIMYECTBOM 1
MOJIb, HCCIEOBaHHE OCOOEHHOCTEH PpAacTBOPEHHUS BEIECTB C PAa3IMYHOW PACTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHONM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBA,
B3aMMOJICHICTBUE BOABl C MeTalylaMH (HaTpueM M KajbleM) (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPHAJIOB),

uccaeaoBaHue 00pasloB HEOPTaHMYECKUX BEIICCTB PA3IUYHBIX KJIACCOB, HAOIOICHHE
W3MEHEHUS OKPACKM MHIUKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH, U3yYCHUE B3aUMOJICUCTBUSA
okxcuna meau (II) ¢ pacTBOpoM CepHOM KMCIIOTHI, KHCJIOT C METAJIAMHU, PEAKIIUH HEHTpaIU3aIny,
MOJIy4€HHE HEPACTBOPUMBIX OCHOBAHUH, BHITECHEHUE OJIHOIO METAJIJIA IPYTUM M3 pacTBOpPaA COJIH,
pELIEHHE HKCIEPUMEHTAIBHBIX 3a7ad 1o TeMe «BaxHelne Kiacchl HEOPraHUYECKUX
COEIUHEHUNY.

Ilepuonuveckuii 3akoH u Ilepnoanyeckasi cucrema xummu4deckux iementos /. HU.
MenaeneeBa. CTpoenne aToMoB. XUMHUYeCKasi CBA3b. OKUCJIANTEIHLHO-BOCCTAHOBUTEIbLHbIE
peakuumn

[TepBbie MONBITKHM KIaCCH(PUKAIMN XUMHUECKHUX 1eMeHTOB. [IoHATHE 0 Tpynmax cX0IHbIX
AJIEMEHTOB (IIEJI0YHBIE M MIEI0YHO3EMEIbHBIC METAJUIbI, TAJIOTCHBI, HHEPTHBIE Ta3bl). JIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEPHBIC OKCHUJIBI ¥ THIPOKCH/IBI.

Ilepuonuueckuii 3akoH. Ilepuomuueckass cucrema XuMHueckux demeHtos J[. .
MenneneeBa. KopotkomepuogHass W JUIMHHOINIEpHOAHAs ¢opMbl Ilepuoanyueckol CHCTEMBbI
xumuyeckux snemeHToB JI. WM. MengeneeBa. llepuonbr m rpynmnbel. Dusznueckuii cMmbICi
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOa U TPYIIIbI AJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sijiep. M30Tomnbl. DnekTpoHbl. CTpOEHUE AIEKTPOHHBIX
0000uek aroMoB TiepBbIX 20 xuMuuyeckux 3yeMeHToB Ilepwommyeckoit cucremsr J[. W.
MenneneeBa. XapakTepucTUKa XUMHYECKOTO 3JIEMEHTA MO €ro nojoxeHuto B Ilepuoamueckoit
cucteme /1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS pPaanuyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO IPYIIaM U MEPUOAAM.

3nauenue [lepuonumueckoro 3akoHa u Ilepuoauueckoil cuCTeMbl XUMUYECKUX 3JIEMEHTOB
JUIs pa3BUTHA HayKu U npakTuku. JI. . MenzeneeB — yd€HbIN U IpaKJaHUH.

XuMudeckas CBSI3b. KoBanentHas (momsipHast i HETOJIsIpHAS) CBSI3b.
DNEeKTPOOTPULIATENLHOCTh XUMUYECKUX 31eMeHTOB. MloHHas1 CBS3b.

Crenenb  okucieHus. OKHUCIUTENbHO--BOCCTAHOBUTENbHBIE  peakiuu. [Ipouecchb
OKHUCJICHHUS B BOCCTaHOBIICHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.



Xumuueckuii IKcnepumenm:

u3yueHre OoO0pa3loB BEIIECTB METAJUIOB W HEMETAJJIOB, B3aMMOJCHCTBHE THAPOKCHIA
LIMHKA C PAacTBOpaMU KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB, WLTIOCTPUPYIOIIUX MPUMEPDI
OKHCIUTEIHHO-BOCCTAHOBUTEIIBHBIX PEAKIIMI (TOpeHUe, PEaKluK Pas3IoKeHHs], COCTMHEHNS).

Meoscnpeomemmoie ceasu

Peanuzarust MeXpeAMETHBIX CBA3EH NPH M3yYEHUM XMMUH B 8 KJIACCE OCYIIECTBIIACTCS
Yyepe3 UCTOIB30BAHNE KaK OOIIMX €CTECTBEHHO--HAYYHBIX MOHATHH, TaK ¥ IOHSATHH, SBIISIOIINXCS
CHUCTEMHBIMU IS OTACIBHBIX MIPEIMETOB €CTECTBEHHO--HAYYHOTO [IUKJIA.

OO61re ecTeCTBEHHO--HAyYHBIC TOHATHUS: HAYYHBIN (DaKT, TUIIOTE3a, TEOPHS, 3aKOH, aHAJIH3,
CUHTE3, Kiaccudukamus, MNEPUOJUIHOCTb, HAOMIOACHUE, OKCIIEPUMEHT, MOJICIUPOBAHUE,
U3MEpEeHue, MOJIEIb, SIBJICHHUE.

®dusnka: Marepus, arToMm, DOJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHJ, H30TOIIbI,
PaZvoOaKTUBHOCTb, MOJIEKYJA, JSJIEKTPUYECKUI 3apsj, BEUIECTBO, TeJO, OO0BEM, arperaTHoe
COCTOSIHME BEIECTBa, a3, (U3MYECKHUE BEIUYHMHBI, CAMHHUIBI M3MEPEHUs, KOCMOC, TUIAHETHI,
383151, ComHIIE.

buonorus: dotocunres, nprxanne, buocdepa.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE TIOPOJBI, TOJIE3HBIE
HCKOTIaeMbI€, TOTUIUBO, BOJHBIE PECYPCHI.

9 KVIACC

BemecTBo M XMMHUYeCKas peakius

[lepnognueckuit 3akoH. Ilepuommueckas cucrema xumuuyeckux saemMeHtoB [l M.
MenneneeBa. CrpoeHHe aToMOB. 3aKOHOMEPHOCTH B M3MEHEHHUHM CBOMCTB XUMHUYECKUX
AIIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kallus, KaJbIUS W UX COCJUHEHHM B COOTBETCTBUHM C
MOJIOKEHHUEM 1JIeMeHTOB B [lepuoanyeckoil cucteMe u CTPOEHUEM HX aTOMOB.

CtpoeHue BellecTBa: BHUIbl XHUMHUYECKOW CBSI3U. THUIMBI KPUCTAIIMYECKUX PEHIETOK,
3aBHCHUMOCTb CBOMCTB BEIIECTBA OT THIIA KPUCTAIUIMUYECKON PEIETKN U BUAA XUMHUECKOH CBSI3U.

Knaccudukanuss 1 HOMEHKIATypa HEOPraHHMYECKUX BEIIEeCTB. XHUMHUYECKHE CBOWMCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KJaccaM HEOPraHMYECKUX COEIMHEHUH, TeHeThYecKas
CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanus XMMHUYECKUX peakiuil Mo pa3InYHbIM MpHU3HAKaM (IO YKCIY U COCTaBY
YYaCTBYIOIIMX B PEAKIMH BEIIECTB, 10 TEINIOBOMY 3B (HEKTy, IO U3MEHEHUIO CTENEHEH OKUCIIeHUs
XMMHUYECKUX DIIEMEHTOB, IO O0paTUMOCTH, [0 YYacTHIO KaTaiuzaTopa). OK30- H
SHAO0TEPMHUUYECKUE PEAKIINH, TEPMOXUMHUUYECKUE YPABHEHUSI.

[Tonsitne o ckopoctu xumuyeckoil peakuuu. [lonarue o6 oOpaTUMBIX M HEOOPATUMBIX
XUMHUYECKUX peakiusax. [loHsATHE O TOMOTEHHBIX M TeTeporeHHbIX peakuusx. [lonstue o
karanuse. [lonarue o xumuyeckom paBHOBecHH. DaKTOPBI, BIUSAIOIUE HA CKOPOCTh XUMUYECKOM
pEaKIuu U MoJI0KEHNE XUMHUYECKOTO PABHOBECHSI.

OKHCAUTENFHO-BOCCTAHOBUTENFHBIE — PEAaKIUM,  OJCKTPOHHBIM  0amaHC  OKUCIHTEIhHO-
BOCCTAaHOBUTENBHOU peakiuu. CocTaBieHNnEe ypaBHEHUI

OKHUCJIMTEIHHO--BOCCTAHOBUTENBHBIX PEAKIUN C UCIOJBF30BAHUEM METOJA SJIEKTPOHHOIO
OanaHca.

Teopust 2MEKTPOIUTUYECKON TUCCONUALINU. DIEKTPOIUTHI U HEINEKTPOIHUTHI. KaTHoHbI,
aHMOHBI. MeXaHu3M JUCCOLHUAIIMY BEIIECTB C Pa3IMUYHBIMH BUJIAMU XUMHYECKOU cBsi3u. CTeneHb
nucconuanuu. CUIbHBIE U c1a0ble SJeKTPOIUTHI.

Peakunu moHHoro oOMeHa. YCIOBUS MPOTEKAHUS PEAKIM MOHHOTO OOMEHa, TIOJHbIE U
COKpaIE¢HHbIE MOHHBIE ypaBHEHHS peakmuii. CBOICTBa KUCIOT, OCHOBaHHWA M COJEH B CBETE



MPEJICTaBICHU 00 SJICKTPOIUTHYECKON mucconuanui. KadecTBEeHHbIE PEakIMu Ha HOHBL
[TonsTHE O THAPOIN3E COJIEH.

Xumuueckuii IKcnepumenn:

03HAaKOMJIEHHE C MOJEISAMHU KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BELIECTB —
METAJUIOB M HEMeTauioB (rpadura M anMasa), CIOXKHBIX BEIIECTB (XJIOpUIa HATpPHs),
UCCJIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMMUYECKON peakiuu OT BO3JACHCTBUS pa3iIMYHBIX
(baxTOpOB, HCCIEIOBAaHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEIIECTB, MPOLECCA TUCCOIHALNT
KHCJIOT, 11eJI0uel U coJiel (BO3MOKHO MCII0Ib30BaHUE BUJIEO MAaTEPUAIIOB), IPOBEICHUE OIIBITOB,
WUTIOCTPUPYIOIIUX MPHU3HAKH MPOTEKaHHWS PEaKUWii HMOHHOrO oOMeHa (0Opa3oBaHHE OcCajKa,
BbIJIEJIEHUE Ta3a, 00pa3oBaHUE BOJIbI), OIBITOB, WUIIOCTPUPYIOIIMX MPUMEPHI OKHUCIUTEIBHO-
BOCCTaHOBUTEJIBHBIX peakUui (FOpeHHe, peakluu pPas3yIoKEeHMs, COCIWHEHUs), paclo3HaBaHUE
HEOPraHMYECKUX BEIIECTB C IIOMOUIbI0 KAuyeCTBEHHBIX pEaKkUMi Ha HWOHBI, pelIeHHe
AKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTanuibl 1 MX coeJUHEHHSA

OOmiass xapakTepucThka TrajoreHoB. (OCOOEHHOCTHM CTPOEHHUsI aTOMOB, XapaKTepHbIE
creneHn okucieHus. CTpoeHne U (pU3MUECKUe CBOMCTBA MPOCTHIX BELIECTB — TrajOrEHOB.
XUMHYEeCKHE CBOMCTBA Ha MpHMeEpe Xjopa (B3aMMOJEHMCTBHE C MeTajulaMd, HeMeTajlslaMu,
mienoyamu).  Xjopoogopon. ConsiHas KHCIOTa, XUMHYECKHE CBOMCTBA, IOJIyYeHHE,
npuMeHenue. JleificTBue xjopa 1 XJIOpOBOJOPO/Ia HAa OPraHU3M 4YesioBeKa. BaxkHelme Xiaopuiast
U UX HaX0XJECHHE B IIPUPO/IE.
O61as xapakrepucTrka 31eMeHToB VIA-rpynmnbl. Oco0eHHOCTH CTPOSHUS aTOMOB, XapaKTepHbIE
crenieHu okucienus. Ctpoenue u Gpu3nyecKue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJIa U CEPHI.
AmoTponHbie MOIU(MUKAIIUN KUCIOPOJa U CEPbl. XUMHUYECKHE CBOMCTBA cepbl. CepoBOIOPOI,
cTpoeHue, GU3NYECKUE U XUMHUUECKHE cBOMCcTBAa. OKCHUIIBI Cephbl KaK MPEICTaBUTENN KUCIOTHBIX
okcuoB. CepHas KucIOTa, PU3NYECKUE U XUMUYECKHE CBOWCTBA (0OLIME KaK MpeICTaBUTENs
KJlacca KUCJIOT U cnenuduieckre). XuMUYeckre peakiinu, JeKallie B OCHOBE IPOMBIIUIEHHOTO
croco0a moydeHust cepHoit kucioThl. [IpuMenenne cepHoit KucIOThl. COJIM CEpHOM KUCIIOTHI,
KaueCTBEHHAs peakuus Ha

cynb¢at-noH. Haxoxenne cepsl 1 €€ COeAMHeHUH B IpHpoae. XMMUYECKOe 3arpsisHEHUE
OKpY)KaloIllel Cpenbl COCAMHCHHUSMH Cepbl (KHCIOTHBIC MOKIM, 3arps3HEHHE BO3/AyXa U
BO/IOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHUS.

OOmiass xapakTepucTuka 31eMeHTOB VA-rpymnnbsl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTENEHH OKHCICHHS. A30T, pacnpoCTpaHEHHWE B TpHpoAe, (U3MYECKHe WU
XUMHUYEeCcKHe cBoiicTBa. KpyroBopot a3ora B nmpupozae. AMMHUaK, ero (pu3nuecKkre U XUMHUYECKHe
CBOMCTBA, MoJTy4eHue u npuMeHenue. Coy aMMOHUS, UX (pU3nYecKue U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakiys Ha MOHBI aMMOHHS. A30THasi KHCIOTa, €€ TOJIydeHHe,
¢usnueckne M XUMHUYECKHME CBOHCTBa (OOIIME KaK NpPEACTaBHTENS Kiacca KUCIOT H
cneunpuyeckue). Vcnonap3oBaHue HUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEPAIbHBIX
ynoOpeHuil. XUMHUYeCKOe 3arpsi3HEHHE OKpYyXKarolleld Cpeibl COeAMHEHUSIMU a30Ta (KUCIOTHBIE
JOX/U, 3arps3HeHHe BO3yXa, MOuYBbl U BOAOEMOB). Pochop, amaoTponHble MoAUDUKALUU
dochopa, puznyeckne u xumuueckue cpoiictBa. Oxecun docdopa (V) n dpocdopnas xucnora,
¢u3nyeckue M XMMHYECKHE CBOIcTBa, mosyueHue. VcmonpzoBanue ¢ocdaTtoB B KadecTBe
MUHEPAIbHBIX YA0OpEHH.

OOmast xapakrepuctuka 53JeMeHTOB [VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHble CTENEHH OKHCICHUS. YTIIEpO, alUIOTPONHbIE MOJU(HKAIINY, pACTIPOCTPaHEHHE B
npupoje, punuecKkue U XuMudeckue cBoiictsa. Ancop6ouust. KpyroBopot yriiepoaa B mpupoje.
Oxcunpl yriaepona, ux (pU3NUYECKUE U XMMUYECKHE CBOMCTBA, JIeHiCTBHE Ha KUBBIE OPraHU3MBI,



MOJIy4eHUE W MPUMEHEHHE. DKOJIOTUYECKUEe TPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoM yriepoaa (IV),
TUIOTEe3a TJI00ATLHOTO TIOTEIUICHUS KIIMMaTa, MapHUKOBBINH dPQEKT. YToJbHAS KUCIOTa U €8
CoNM, WX (pU3MUECKHMEe M XMMHYECKHE CBOMCTBa, MOJy4YeHHWE M mpuMeHeHue. KauecTBeHHas
peaknus Ha KapOoHaT-HOHBL. Vcroib30BaHue KapOOHATOB B OBITY, MEUIIMHE, TPOMBIIUICHHOCTH
U CEJIbCKOM XO35HCTBE.

[lepBoHauanbHble TOHATUS 00 OPraHUYECKUX BEILECTBAX KaK O COEIMHEHUSX Yriepoia

(MetaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJI, TJIMLEPHH, YKCYCHasl KucioTa). [[pupoHbpie ICTOUHUKU
YIII€BOJOPO0B (Yroiib, IPUPOAHBIN ra3, HeTh), MPOAYKTH UX mepepaboTku (OEH3MH), X POJIb
B OBITY ¥ IPOMBIIUICHHOCTH. [loHATHE O OMOJOTHYECKH BaXKHBIX BEIIECTBAX: KHUpaX, OeNKax,
YII€BOAAX — M MX POJM B JKU3HU 4YelloBeKa. MaTepuaibHOE €IMHCTBO OPraHUYeCKUX U
HEOPraHMYECKUX COEIUHEHMH.
Kpemuuii, ero ¢usnueckne u XuMHU4eCKHe CBOMCTBA, MoyuyeHue U npumeHeHue. CoeluHeHus
KpeMHus B npupoae. Obuue npencrasiaeHus 06 okcune kpemuus (IV) u kpemMHueBoil kuciore.
Cunukatel, WX HCIOJB30BaHHWE B OBITY, B TNPOMBIIUICHHOCTH. BakHeimme cTrpouTenbHbIe
MaTepuasbl: KepaMuKa,

CTEKJI0, TIIEMEHT, OeToH, >jkene300eToH. I[IpoGiembl 0G€30MacHOTO  HCIOJIB30BAHUS
CTPOUTEIIbHBIX MaTepUAJIOB B TIOBCEAHEBHOM KHU3HHU.

Xumuueckuii IKCnepumenm:

n3ydeHne oOpa3ioB HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJISTHOW KHUCIIOTHI, MPOBEACHUE
KaueCTBEHHBIX PEAKIMi Ha XJIOPHUI-WOHBI M HAONIOACHHE MPU3HAKOB WX MPOTEKAHUS, OIBITHI,
oTpaxaromue (U3NYecKue U XUMHUYECKHE CBOMCTBA rajoreHOB M MX COEIWHEHUH (BO3MOXKHO
WCIIOJIb30BAHUE BHJICOMATEPUAJIOB), O3HAKOMJICHHE C OO0pa3laMu XJOPHAOB (TaJOTe€HHUIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COeIMHEHUSMH (BO3MOXXKHO HCHOJIb30BaHHE
BHJICOMATEepHaJOB), HAONIOJEHHE TMpollecca OOyriauWBaHHMS  caxapa TIOJ  JCUCTBUEM
KOHIICHTPUPOBAHHON CEPHOM KUCIOTHI, U3YYCHUE XUMHUYECKUX CBOWCTB Pa30aBICHHOW CEpHOMU
KHUCJIOTBI, TIPOBEJICHHE KAaueCTBEHHOH peakuuH Ha cynb(aT-uOH W HaONo/eHue MpHu3HaKa eé
MPOTEKAaHUs, O3HAKOMJICHHE C (PU3UYECKHMMH CBOWCTBaMHU a30Ta, ¢ocdopa U MX COEAUHEHUN
(BO3MOXHO MCIOJIb30BaHUE BHICOMATEPHAIIOB), 00pa3aMu a30THBIX U (GOCHOPHBIX YI0OpEHUH,
MoJlyueHue, coOupaHue, pacrno3HaBaHUE M U3YYEHHE CBONCTB aMMHaka, IpPOBEICHUE
KaueCTBEHHBIX peakluii Ha MOH aMMOHHUS U (ocdaT-uoH U U3ydeHHE MPU3HAKOB UX MIPOTEKAHHUS,
B3aUMO/ICHCTBUE KOHIICHTPUPOBAHHOM a30THOW KHCIOTHI C MEJbI0 (BO3MOXKHO HCIIOJIb30BAHUE
BHUJICOMATEPUANIOB), M3YYCHHE MOJeNeld KpPUCTAIMYECKUX pemETOK anMasza, rpadura,
¢bymiepeHa, 03HaKOMJICHHUE C IIPOIIECCOM aJICOPOIMH PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yriaéM U yCTPOUCTBOM MIPOTUBOTa3a, MoJIy4eHrue, CooupaHue, pacro3HaBaHue U U3y4eHHEe CBONCTB
YIJIEKUCIIOTO Ta3a, MpPOBEACHHE KAueCTBEHHBIX pPEaKIHi Ha KapOOHAT W CHJIMKAT-HOHBI H
W3y4YeHHE TMPHU3HAKOB WX [MPOTEKaHMs, O3HAKOMJICHHME C TPOAYKIMEH CHIMKATHON
MIPOMBIIIIJIEHHOCTH, PEIlIeHHE SKCTIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BaxxHeille HeMeTabl 1 uX
COCTMHEHUS».

MeTtanjibl U UX COeTMHEHHS

OO1as xapakKTepUCTHKA XUMUYECKHUX AIEMEHTOB — METaJNIOB Ha OCHOBAHUH MX MOJIOKEHUS
B llepumoanueckoin cucreMe xumudeckux aneMeHtoB . M. MenneneeBa U CTpoeHUsT aTOMOB.
Crpoenue metamaoB. MeTamanueckas CBS3b M MeETaJlIMYecKas KPUCTAUIMYECKas peméTka.
DNEKTPOXUMHUYECKUN ps HampsokeHWid MeraimnoB. Du3nueckue W XUMHUYECKHUE CBOICTBa
MetaiuioB. OOIue crmocoObl MoydeHus MeTamioB. [IoHsITHE 0 KOppPO3UH METallIoOB, OCHOBHBIC
CHocoObl 3amUThl UX OT Kopposuu. CruaBbl (CTallb, YYT'yH, AIOPATIOMUHUN, OpOH3a) M HX
MIPUMEHEHHE B OBITY U TPOMBIIILIIEHHOCTH.



[{eounble MeTaUIbL: TIOJI0KEHUE B [leproinueckol cucTeMe XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa, CTpoeHHE UX aTOMOB, HaX0XieHHE B mipupoje. O ruapokcuapl HaTpUsl U Kajusl.
[IpumeHeHne WEeTOYHbIX METAIUIOB U UX COCIMHEHU .

[Ieno4yHO3EMENBHBIE METAJUIBI MATHUN U KaJIbIUI: 110JI0KeHKE B [leproanyeckon cucreme
xuMuueckux snmemeHToB . M. MeHnaeneeBa, CTpo€HHE MX aTOMOB, HAaXOXKJICHHUE B IMPUPOJE.
OuU3NYECKE U XUMUYECKUE CBOMCTBA MarHus U KanbUus. BaxkHelme COCAMHEHHS KaJlbIUs
(oxcun, rumpokcua, conu). KECTKOCTb BOJIBI M CIIOCOOBI €€ yCTpaHEHUSI.

AmoMuHM: nosiokeHue B Ilepumonnueckoil cucreMe XUMUYECKHX 3ieMeHToB [ M.
MemnpeneeBa, CTpO€HHE aTOMa, HaxoxJeHue B mpupoje. dusnyueckue U XMMUUECKHE CBOMCTBA
ATIOMUHUS. AM(OTEpPHBIE CBOMCTBA OKCUA M TUIPOKCUIA AITFOMUHHSL.

Kenezo: mnonoxenue B Ilepuoanueckorn cucrteme xumuyeckux isnemeHtos [l .
MemnpeneeBa, CTpOCHHE aTOMa, HaxoJeHue B mpupoje. dusnyueckue u XMMUUECKHE CBOMCTBA
xene3a. Okeupnpl, ruapokcussl u conu skenesa (II) m xenesa (III), ux cocras, cBoiicTBa U
MOJIyYEHHUE.

Xumuueckuit IKCnepumenm:

03HaKOMJIEHHE ¢ 00pa3liaMy METaJJIOB U CIUIABOB, UX GU3NYECKUMU CBONCTBAMU, U3yUEHHE
pe3ynbTaTOB KOPPO3UU METAIOB (BO3MOKHO HCIIOJIh30BAaHUE BUIEOMATEPHAIIOB), 0COOCHHOCTEH
B3aUMOJICHICTBUS OKCHJAa KaJbI[Usd W HATPpUsi C BOJOM (BO3MOXKHO HCIIOJIb30BAaHHE
BHJIEOMATEpPUAJIOB), HCCIIEOBAaHHE CBOMCTB KECTKOW BOJIBI, MpOIleccCa TOPEHUS JKele3a B
KHCTIOpo/ie  (BO3MOXHO  HCIOJb30BaHME  BUACOMATEPHUATOB), TMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi HAa WOHBI: MAarHUs, KaJbIUs, aFOMUHUS, ITMHKA, kene3a (1) u xenesza
(I11), memu (I1), HabmroneHre W OMUCAHUE MPOIIECCOB OKPAIIMBAHUS TIJIAMEHU MOHAMU HATPHS,
KaJusl U Kanblusl (BO3MOXHO HCIIOJIb30BaHHE BUAEOMATEpUaloOB), UCCIeI0BaHIE aM(pOTEPHBIX
CBOWCTB THJIPOKCHJIA aJTIOMHHUS U THIPOKCUA LINHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3aJa4 110
TeMe «BakHelne MeTabl U UX COCTUHEHUS.

XuMHUSA U OKPYKAaKIIas cpena

BemectBa n maTtepuainsl B IOBCEIHEBHOW JKU3HU YellOBEeKa. bezonmacHoe MCHOJIb30BaHUE
BEIIECTB M XUMHUYECKHX peakuuil B ObITy. IlepBas momMormib Npu XHMHUYECKUX OXKOrax u
OTpPABJICHUSIX.

XUMHYeCcKoe 3arpsi3HEHHE OKPYKarollel cpebl (MpeaenbHas J0MyCcTUMasi KOHIICHTPAIHs
Bemects, naiee — [1JIK). Poias XxuMun B perieHnn 3KOJIOTHYSCKUX TPOOIeM.

Xumuueckuii IKcnepumenm:

M3y4eHue 00pa3loB MaTepuanoB (CTEKIIO, CIIaBbl METAJIOB, MIOJTMMEPHBIE MaTEpUaJIbl).

Mescnpeomemmnuie ceasu

Peanuzanus MexnpeaMETHbIX CBA3EH NPH U3YYEHHH XUMHH B 9 Kiacce OCyILeCTBIISETCS
4yepes UCIOJIb30BAHKE KaK OOIUX eCTECTBEHHO-HAYYHBIX MOHATUHN, TaK U TIOHITHH, SBIISIOMINXCS
CUCTEMHBIMU U1l OTAEJbHBIX MPEIMETOB €CTECTBEHHO--HAY4YHOIO LIUKIIA.

OO11e ecTecTBEHHO-HAYUHbIE MMOHATHUS: HAYYHBIN (aKT, TUTIOTE3a, 3aKOH, TEOPHs, aHAIIU3,
CUHTE3, KIacCHU(pHUKAIUs, MEePHUOJUYHOCTh, HAOMIOIEHUE, OHKCIEPUMEHT, MOJAEIUPOBaHNE,
HU3MepeHue, MOJIeIb, SIBJICHUEe, TApHUKOBLIN 3()(PeKT, TEXHOTIOT s, MaTepHAIIBI.

®du3nka: Marepus, aToM, D3JEKTPOH, NPOTOH, HEWTPOH, HOH, HYKIHUJ, HW30TOIIbI,
PaaMOaKTUBHOCTh, MOJIEKYJA, OJJIEKTPUUECKHM 3apsi], MPOBOAHUKH, MOJIYIPOBOJHUKH,
TUDIEKTPUKH, (DOTOSIEMEHT, BEIIEeCTBO, TENO, 00bEM, arperaTHOe COCTOSIHHE BEIIECTBA, ras,
pacTBOp, paCTBOPUMOCTD, KpUCTAILTUYECKAs! PEIIETKA, CIIIaBbl, (U3NUIECKIE BETHUUHBI, €THHUIIBI
HU3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO, MJIAHETHI, 3B€3/1b1, CONHILE.

buonorusi: ¢otocunres, npixanue, Owmochepa, 3KocucTeMa, MUHEpaJIbHBbIC YAOOpEHUs,
MHKPO3JIEMEHTBI, MAKPOIIEMEHTHI, MMTATEIbHbIE BEIIECTBA.



I'eorpadus: armocdepa, rumpocdepa, MUHEpaIbl, TOPHBIE TOPOMIbI, MOJIE3HBIE HCKOIAEMBIE,
TOIUIMBO, BOJHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA INPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JJUMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3yJAbTAaThl OCBOCHHS IMPOTPaMMbI OCHOBHOTO 0OmIEro 00pa3oBaHMUs
JOCTUT'AaKOTCA B X0/€ O6y‘-ICHI/I$I XUMHUHU B €AUHCTBC y‘-Ie6HOﬁ U BOCHHUTATEILHOU JCATCIIBHOCTHU B
COOTBCTCTBUU C TpaaAUuIIUOHHBIMHA pOCCI/If/'ICKI/IMI/I COHMOKYJIbTYPHBIMU n AYXOBHO-
HPaBCTBCHHBIMU HCHHOCTSAMH, NMPHUHATHIMU B O6III€CTBG InpaBWJIaMHd U HOpMaMU NOBCIACHUA U
CIIOCOOCTBYIOT MPOIIECCAM CAMOTIO3HAHMUS, CAMOPA3BUTHS M COIIMATU3AINH 00yJarOIIHXCI.

JIngHocTHEBIE PE3YJIbTAThl OTpaXarOT TOTOBHOCTH 06yqa}01111/1x051 PYKOBOACTBOBATHCA
CHUCTEMOM MO3UTHBHLIX IICHHOCTHBIX OpI/IeHTaIII/Iﬁ U paCIMPCHUC OIbITa ACATCIBHOCTH Ha eé
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTPHOTHYECKOr0 BOCITUTAHMSI:

LIEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HICTOPUYECKOMY U HAyYHOMY
HacJI€eAu, INTOHMMaHHS 3HA4YCHHA XUMHAYECKOU HAayKHM B JXHU3HHU COBPEMCHHOTO O6H.[eCTBa,
CIOCOOHOCTH BJIAJIETh JOCTOBEPHOW MH(MOPMAIMEH O MEPEeOBhIX IOCTHKEHUSAX W OTKPBITHIX
MHPOBON M OTEUECTBEHHOW XHMMUH, 3aUHTEPECOBAHHOCTH B HAay4YHBIX 3HaHHUSIX 00 YCTpoMHCTBe
MUpa 1 oOLIeCTBa;

2) rpasKIaHCKOr0 BOCIIUTAHHUS:

NPE/CTABICHUS O COIMANBHBIX HOpPMax M TMpaBHJIaX MEKIMYHOCTHBIX OTHOIICHHHA B
KOJUIGKTUBE,  KOMMYHHMKATHBHOH  KOMIIETGHTHOCTH B OOIIECTBEHHO  MOJIC3HOM,
y4eOHO-UCCIICI0BATEIbCKON, TBOPYECKOW W APYIMX BHIAX JEATCIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HO COBMECTHOH NESITEIBHOCTH MPH BHIMOJHEHUH YUeOHBIX, TO3HABATEIIBHBIX 3a/1a4,
BBIMOJTHCHUN XHMHUYECKHX OKCIIEPUMEHTOB, CO3[aHUHM YYEOHBIX MPOCKTOB, CTPEMIICHHS K
B3aMMOIOHUMAHHUIO M B3aUMOTIOMOIIM B IMPOIECCe TOH ydeOHOW AEATETbHOCTH, FOTOBHOCTH
OLIEHUBATh CBOE MOBE/ICHUE U TIOCTYIKU CBOMX TOBAPHIICH C MO3UIIMK HPABCTBEHHBIX M MPABOBBIX
HOPM C Y4€TOM OCO3HAHUS MOCICACTBUIN MTOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUS:

MHUPOBO33PCHYECKHE  MPEACTABICHHUS O  BEHICCTBE W XHUMHUYECKOW  PEaKI[uH,

COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAyKd W COCTABISIOIINE OCHOBY IS
MOHUMAaHUS CYIIIHOCTH HAYYHOU KapTHHBI MUPA, MPEACTABICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX
Pa3BUTHUS MPHUPOJIbI, B3AUMOCBSI35X YCJIOBEKA C MPUPOTHON CPEAOi, O PO XUMHUH B TMO3HAHUH
3TUX 3aKOHOMEPHOCTEH;
MO3HaBaTeJIbHbIC MOTHBBI, HAIpPABJICHHbIE HA TOJyYCHHE HOBBIX 3HAHWUA [0 XHMUH,
HEOOXOMMbIe ISl OOBACHEHUS HAOJIIOJAeMbIX IIPOIIECCOB W SBJICHWM, [MO3HABATEIbHOM,
UHPOPMAIIMOHHOW W YUTATEIbCKOW KYJIbTYPhI, B TOM YKCJIE HABBIKOB CAMOCTOSTEIILHOM pabOThI
C y4eOHBIMHU TEKCTaMH, CIPABOYHOI

JUTEPaTypOl, JOCTYMHBIMU TEXHUYECKUMHU CPeACTBaMU MH()OPMAITMOHHBIX TEXHOJIOTHIA;

UHTEepeC K OOYyYEHMIO M TO3HAHUIO, JI0003HATEIbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUIO, IPOCKTHON M HCCIEI0BATEIbCKON JIeATENBHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTU U YPOBHS 00yueHHs B JaJIbHEHIIEM;

4) popMupoOBaHNS KYJIbTYPbI 310POBbS:

OCO3HAHHUE IIECHHOCTH U3HHU, OTBETCTBEHHOTI'O OTHOILIEHUS K CBOEMY 3/10POBBIO, YCTAHOBKH
Ha 3/0pOBBIKH 00pa3 >KM3HU, OCO3HAHHE TOCIEACTBUNH M HENPUSATHE BPEIHBIX MPUBBIUEK



(ynoTpeOsieHuss aNKoroJisi, HApKOTUKOB, KypeHHs), HEOOXOIUMOCTH COONIOACHUS MPaBUII
0€30MMacCHOCTH P OOpAICHAH ¢ XUMHUYECKUMU BEIIECTBAMHU B OBITY U pealibHOM JKU3HH,

5) Tpy10BOT0 BOCIIUTAHMUS:

HMHTEPEC K MPAKTUIECKOMY U3YUEHUIO MPOPECCH U TPyAa pa3IMIHOrO pOja, YBAXKCHHE K
TPYIy ¥ pe3yJabTaTaM TPYyAOBOU ACSITEIBHOCTH, B TOM YUCJIE HA OCHOBE MTPUMEHEHHUS MPEIMETHBIX
3HAHMA TI0 XWMHH, OCO3HAHHBIA BBIOOP WHIUBUAYAIBHOW TPACKTOPUU TIPOJJIOJDKEHUS
oOpa3oBaHUsl ¢ Y4E€TOM JMYHOCTHBIX WHTEPECOB W CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX
MHTEPECOB W TOTPEOHOCTEH, YyCHEemHOW MpodecCHOHATbHON MOEATENbHOCTH M Pa3BHTHUS
HEOOXOIMMBIX YMEHUH, TOTOBHOCTh aJTAITUPOBATELCS B IPO(HECCHOHATILHON CPE/IE;

6) 3K0JIOrHYecKOro BOCIIUTAHMS:

9KOJIOTUYECKH 11eJIecO00pa3Hoe OTHOIIEHUE K MPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3emIle,
OCHOBE €€ CYIIeCTBOBaHMS, MOHUMAHUE LIEHHOCTH 3JJ0POBOr0 U Oe3omacHoro obdpasa *KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3MUYECKOMY M TICUXHYECKOMY 3/I0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHUs MPaBUIl OE30IACHOTO MOBEJAEHMSI IPU paboTe C BEIIECTBAMHU,
a TaK)KEe B CUTYAIIHMX, YTPOXKAIOIIUX 3JJ0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH MPUMEHSITH 3HAHUS, TOTyYaeMble MPU U3YYCHUH XUMUH, JUJIS PEIICHUs 3a/1a4,
CBSI3AHHBIX C OKpYKAOWEW NPUPOJHOW CpENor, JIA TOBBIMIEHUS YPOBHS HKOJOTHYECKOMN
KYJIbTYpbI, OCO3HAHUS TJI00ATHHOTO XapaKTepa SKOJOTHUECKHX MPOOJIeM M MyTed MX perieHus
MOCPEJCTBOM METOJIOB XUMHUH, IKOJOTHIECKOTO MBIIIUICHHS, YMEHUSI PYKOBOJICTBOBATHCSI UM B
IT03HABATENbHOW, KOMMYHUKATUBHOM M COLMAJILHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocrtaBe MmeranpeaMETHBIX pe3ylbTaTOB BBIAEISAIOT 3HAYMMbIE A (OPMUPOBAHUSA
MHPOBO33pEHHUs OOlIeHAYYHbIe MOHATUS (3aKOH, TEOpHs, MPUHIUIN, TUNOTe3a, (akT, cUcTeMa,
MPOLIECC, PKCIEPUMEHT U JPYyroe.), KOTOpPbI€ HUCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
MpeIMeTax U MO3BOJISIOT HA OCHOBE 3HAHUH U3 ATUX MpeaMeToB (OPMUPOBATH MPEICTaBICHHUE O
L[EJIOCTHOM Hay4yHOM KapTWHE MHpa, U YHHUBEpcajibHble ydeOHble NEeHCTBUS (TIO3HABATEIbHbBIE,
KOMMYHHUKATHBHBIC, PEryJISTUBHBIC), KOTOpbIE OOECHEeunBalOT (POPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIbBHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOM JIeSATEIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBHS

Ba3oBble jJornueckue neiicTBus:

YMEHUSl MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS MPU OCBOCHHM 3HAHMI:
PacKpbIBaTh CMBICT XMMHUYECKUX MOHATHH (BBIIENATH UX XapaKTepHbIe IPU3HAKHU, YCTAHABIUBATD
B3aMMOCBS3b C JPYTMMHU TOHSATHSIMH), MCIIOJIB30BATh MOHATHS Ui OOBACHEHUS OTAEIHHBIX
(hakTOB U SBICHUI, BRLIOUPATh OCHOBAHUS U KPUTEPHH U1 KilacCu(PUKAIIMN XUMUUECKUX BEIIECTB
U XMMUYECKUX PEaKIMil, ycTaHaBIMBaTh MPUYMHHO-CIICJCTBEHHBIE CBSI3U MEXIY OOBEKTaMU
W3YYEHHUS, CTPOUTH JIOTMUECKUE PACCYKICHHs (MHIYKTUBHBIC, ACAYyKTHBHBIC, MO aHAJIOTHH),
JIENIaTh BBIBOJIbI U 3aKJIFOUEHNUS;

yYMEHHE MPUMEHSTHh B IMpoliecce MO3HAHMs MOHATHUS (MpEeIMETHbIe U MeTalpeIMETHBIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XHUMHH, MNPEoOpa3oBBIBATH IIUPOKO
MpUMEHsIeMbIe B XUMHH MOJIeJIbHbIC MPEICTaBICHUS — XUMUYECKUHN 3HAK (CHMBOJ 3JIEMEHTA),
xuMuueckas ¢opMyna M ypaBHEHHE XHMHUECKOW peakiuu — TMpU peHIeHnd YydeOHOo-
MO3HABATENbHBIX 3a/Ja4, C Y4ETOM OTHUX MOJEIBHBIX MPEJICTAaBICHUNW BBISIBIATH U
XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKH H3Yy4aeMBbIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHYECKUX PEaKIUW, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPHUUYUHHO-CIEACTBEHHBIE CBS3H U
MPOTUBOPEUHS B U3y4aeMbIX MPOLECCAX U SABJICHUSIX.

ba3zoBble ucciaenoBare/bcKue 1eHCTBUA:



YMEHHE WCIOJBb30BaTh MMOCTABJICHHBIC BOIMPOCHI B KAa4eCTBE MHCTPYMEHTA IMO3HAHUSA, a
TAaK)KE€ B KayeCTBE OCHOBBI i1 (OPMUPOBAHUS THUIOTE3bl IO MPOBEPKE MPABUIHLHOCTH
BBICKa3bIBAEMbBIX CYXJICHUN;

MpUOOpETEHHE OMbITA MO IUIAHUPOBAHUIO, OPraHM3AIMH M TPOBEACHHUIO YYCHUUYECKUX
HKCTIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJI0OM MpPOIecca, CAMOCTOSTENIFHO MPOTHO3UPOBATH €TO
pe3ynbTat, (GopMyIHpoBaTh OOOOIICHHWS W BBIBOJBI IO pe3ylIbTaTaM MPOBEAEHHOTO OIIBITA,
MCCIIEIOBAHUS, COCTABIISITh OTYET O MPOAETaHHOM padoTe.

Pa6ora ¢ undpopmanmueii:

YMEHHE BBIOMPATh, AHATTM3UPOBATh U HHTEPIPETUPOBATH HH()OPMAIIMIO PA3TMYHBIX BUJIOB
1 (OpM IMPEICTABIICHHSI, ITOJTy4aeMYIO U3 Pa3HBIX HCTOYHUKOB (HAyIHO-TIOMY/ISIPHAS TUTEpaTypa
XHUMHYECKOTO COJICPIKAHUSs, CITPaBOYHBIC IOCO0OMs, pecypchl HTepHEeTa), KpUTHYECKH OIEHUBATh
MPOTUBOPEUYUBYIO H HEJIOCTOBEPHYIO HHPOPMAITHIO;

YMEHHE IPUMEHSTh Pa3JINIHBIC METOJIBI U 3aIPOCHI MPH TIOUCKE U 0TOOpe HH(DOPMAIIHH U
COOTBETCTBYIOIINX JJAHHBIX, HEOOXOMMBIX JUTS BBITIOJIHEHUS YICOHBIX U MTO3HABATEIBHBIX 33149
OTIPENIENIEHHOTO THUMA, MPHOOpPETeHHE OIbITa B O0JACTH WCIOJIB30BaHUS HH(POPMAIIOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIaJICHUE KYIbTYPOH aKTHBHOTO HMCIIOJIH30BAHMS PA3TMIHBIX
MTOUCKOBBIX CHCTEM, CaMOCTOSTEIFHO BBIOMPATH ONTUMAIBHYIO (OpMy MpeaAcTaBICHUS
nH(OpPMAMA ¥ HWUTFOCTPUPOBATH pellacMble 3aJa4l HECJIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOUHAIMSIMU;

YMEHHE HCIOJb30BaTh W aHAIM3HPOBATH B Ipollecce y4eOHOW W WMCCIenoBaTeIbCKOU
JESITSLHOCTH HH(POPMAIIHIO O BIUSHUU POMBIIUICHHOCTH, CETBCKOTO X031 CTBA U TPAHCIIOpTa
Ha COCTOSIHUE OKPYKAIOUIEH MPUPOTHON CPEIbI.

KoMMyHMKaTHBHbIE YHHUBEpPCAJIbHbIE Y4eOHbIe AeiCTBUSA:

YMEHUS 3aJlaBaTh BOMPOCH (B XOoJe auayiora W (WIM) JOUCKYCCHU) TIO CYIIECTBY
oOcyxnaemMoil Tembl, (OPMYIUPOBATh CBOM TPEUIOKEHUS OTHOCUTENIBHO BBIMOJIHEHUS
MpeJI0KEHHOM 3a/1a4u;

YMEHHSI TIPEACTABIATh MOJyYEHHbIEC PE3yIbTaThl TO3HABATEIBHOMN AEATEILHOCTH B YCTHBIX
U THUCHBMEHHBIX TEKCTax; JejaThb IPE3CHTAlUI0 PEe3YJAbTaTOB BBIMOJHEHUS XUMHYECKOTO
JKCIEpUMEHTa (J1abopaTOPHOTO OIMBITA, JIAOOPATOPHOM pPabOTHI MO HCCIEAOBAHUIO CBONCTB
BEIIIECTB, Y4€OHOTO MMPOCKTA);

YMEHHsI y4eOHOr0 COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM MO3HABATENIbLHOM U
UCCIIEIOBATENIbCKON JEATEIbHOCTH NpPU PELICHUH BO3HHUKAIOMIMX MpoOJieM Ha OCHOBE yuéTa
oOLIMX HMHTEPECOB W COTJIAaCOBaHMS MO3UIMH (0OCyxkaeHus, oOMEeH MHEHUSMHU, «MO3TOBBHIE
HITYPMBI», KOOPJUHALIMS COBMECTHBIX JACHCTBHI, ONpeAeNeHue KPUTEPHUEB M0 OIICHKE KauecTBa
BBITIOJIHEHHOW paboTHI U IpyTHe).

PeryasiTuBHbIe YHHBepCaJIbHbIE YUeOHbIe AelicTBUS:

YMEHHE CaMOCTOSITENIFHO OMPENENATh IeNU JESITeIbHOCTH, TIIaHUPOBATh, OCYIIECTBIATD,
KOHTPOJHUPOBaTh U TPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIHHOCTH, BBIOMpATH
Haubomee 3 eKTUBHBIE CITOCOOBI pelIeHNs y9eOHbIX 1 TO3HABATENbHBIX 33124, CAMOCTOSTEIBHO
COCTaBIISATh UM KOPPEKTUPOBATH MPEIOKEHHBIHN allTOPUTM JCHCTBHIM MPHU BHITIOTHEHUH 33 JaHHH
C yu€TOM TMOJIyYeHHUS HOBBIX 3HAaHUM 00 M3y4aeMbIX OOBEKTaX — BEHIECTBAX M PEAKIIHSIX,
OIICHUBATh COOTBETCTBHE MOJIYYEHHOTO PE3ybTaTa 3asiBICHHOM 11e7H, YMEHHUE UCIOJB30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, MpeylaraeMble B YCIOBUH 3a/IaHUH.

HNPEIMETHBIE PE3YJIBTATHBI

B cocraBe mpenMeTHBIX pPE3ylIbTATOB 10 OCBOCHHIO O0S3aTEIBHOTO COACPIKAHMUS,
YCTaHOBJICHHOTO JaHHOW QenepanpHO pabodeld TPOrpaMMoOil, BBIIEISIIOT: OCBOSHHBIC
oOydarouMMUCsl HAayYHbIE 3HAHHUS, YMEHHMS W CIOCOOBI JEWCTBUM, crenuduyeckue Juist



npeaMeTHON o0macTh «XUMUsS», BHIBI JEATEIFHOCTH MO TOJIYYEHHIO HOBOTO 3HAHUA, €rO
UHTEpIIpETALNY, TPEOOPA30BAHNIO U IPUMEHEHUIO B PA3IMUHbIX YU4EOHBIX U HOBBIX CUTYaLlUsX.

K xonmy oOyuenust B 8 kiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTDH y O0YUAIOIIUXCS YMEHUN:

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKMX TOHSATHH: aTOM, MOJIEKYyJa, XUMUYECKUM
JJIEMEHT, TMPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMeCh (OJHOpOAHAs U
HEOJHOPOJHAs), BAJICHTHOCTb, OTHOCHTEIIbHAs aTOMHAs M MOJIEKYJIsApHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAS Macca, MacCOBast J0JII XUMUYECKOTO AJIEMEHTA
B COCQUHEHUH, MOJSIPHBIM O00BEM, OKCHUI, KHUCJIOTAa, OCHOBAaHHE, COJIb,
NIEKTPOOTPHUIIATEILHOCTD, CTCTICHh OKUCIICHHS, XUMUYECKast peaKius, Kiaccuurars
peaKIMii: peakiuy COSAMHEHNs, PEAKIINH PA3JIOKEHUS, PEAKIIUU 3aMEIEeHUs, PEaKIIHI
o0MeHa, IK30- U IHJAOTEPMHUUYECKUE PEAKIINH, TEIIIOBOU 2PPEKT peakiuu, siapo aToma,
AJIEKTPOHHBIM CIIOM aToMa, aToMHas OpOWTa b, paguyC aroMa, XUMHUYECKas CBS3b,
MOJISIPHAsl M HETOJISIpHAsh KOBAJICHTHAsl CBSI3b, MOHHAS CBs3b, MOH, KAaTHOH, aHWOH,
pacTBOp, MaccoBasi 107151 BeecTBa (IIPOIEHTHAsI KOHIIEHTPAIIKsI) B paCTBOPE;
WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XWMHYECKHX TOHSTHH W TPUMEHSTH ITH
TIOHSTHUS TPU OTIMCAHUU BEIIECTB U UX MPEBPAICHU;

WCTIONb30BaTh XUMUYECKYIO CHMBOJIMKY [UISI COCTaBJICHHS (OPMYJl BEIIECTB U
YPABHEHUN XUMUYECKUX PEAKIIU;

OTIPeNIeTIsATh BaJECHTHOCTh AaTOMOB DJIEMEHTOB B OWHAPHBIX COCAMHEHUSX, CTENEHBb
OKUCJICHUS DJIEMEHTOB B OWHAPHBIX COCIWHEHHUAX, MPUHAIIEKHOCTh BEIMIECTB K
OTpeNieIEHHOMY KJIacCy COEAMHEHMH 1o QopmynaM, BHA XUMHYECKOH CBS3H
(KoBajieHTHasl U HOHHAs) B HEOPraHUYECKUX COCTUHEHUSX;

packpsiBaTh cMmbica Ilepuoamyeckoro 3axkona [[. M. MenneneeBa: JeMOHCTPUPOBATH
IMOHMMAHHE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HUX
nonoxenus B Ilepmoanueckoil cucTeME, 3aKOHOB COXpPaHEHUsI MAacChl BELIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YYEHHUsI, 3aKOHAa ABOTaapo;
ONMHCHIBaTh M XapaKTepuzoBaTh TabmuuHyio Gopmy Ilepuoanueckoit cuCTEMbI
XMMHUYECKUX DJIEMEHTOB: DPa3MyaTh MOHATHS «JaBHas moarpymnmna (A-rpymma)y u
«moboynas mnoxarpynna (b-rpymma)», manble U GoJblIME NEPUOABI, COOTHOCUTH
o0o3HayeHusl, KOTOpble UMeroTcsl B Tabnuue «llepuoauueckas cucreMa XUMHYECKUX
anemenToB J[. . MenneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOEHUS aTOMOB
XMMHUYECKUX DJEMEHTOB (COcTaB W 3apsia sapa, o0llee YHuCIO JIIEKTPOHOB U
pacnpeeneHne uxX Mo MEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATH XUMHYECKHUE 3JIE€MEHTbI, HEOPraHUYECKHUE BEIIEeCTBA, XUMUUYECKUE
peakiuu (IO YKUCIYy U COCTaBY yYacTBYIOIIUMX B PEAKIIMH BEUIECTB, MO TEIMIOBOMY
shdexty);

XapaKkTepu30BaTh (OMUCHIBaTh) OOIIME XMMHYECKHE CBOWCTBA BEHIECTB PAa3TUYHBIX
KJIacCOB, TMOATBEpXKJas  ONHUCAHME MpUMEpaMU  MOJIEKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTU OT MX KAa4€CTBEHHOTO COCTaBa,
BO3MOKHOCTHU ITPOTEKAHUSI XMMUYECKUX MPEBPALLEHUN B PA3JIMYHBIX YCIOBUSX;
BBIYUCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO dIIEMEHTa 1o (hopMylie COeTMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, NPOBOAUTH PACUETHI 10 YPABHEHUIO XMMUYECKOM PEaKIUu;

MIPUMEHSATh OCHOBHBIE ONEPAIlMU MBICIUTEIBLHON JEATENbHOCTH — aHAJIU3 U CHHTE3,
cpaBHEeHHE, 0000IIeHIE, CHCTEMATH3AIUIO, KiIacCU(UKAINIO, BBISBICHHUE TMPUYUHHO-



-CJI€[ICTBEHHBIX CBS3€H — I MU3YYECHUS CBOWCTB BEIIECTB MU XUMHUYECKHX PEAKLHU,
€CTECTBCHHO-HAYYHBIE METOIbl TIO3HAHUS — HAOIIOICHNE, U3MEPEHHE, MOJICITUPOBAHKE,
9KCIEPUMEHT (pEaJIbHbIA U MBICICHHBIN);

ClieIOBaTh MpaBWJIaM TIOJB30BAHUS XHUMHYECKOW TMMOCYIol U  1ab0opaTopHBIM
00Opy/IOBaHMEM, a TaKXKe IMpaBWIaM OOpAIIECHUS C BEIICCTBAMH B COOTBETCTBHH C
WHCTPYKIUSIMH T10 BBIMOJHEHHUIO 1a00PATOPHBIX XMMUYECKUX OIBITOB IO MOJTYYEHUIO U
coOupaHHio Ta3000pa3HBIX BEMECTB (BOJIOpPOJAa M KHCIOPOJA), IMPUTOTOBICHUIO
pacTBOPOB C OMPEAECIEHHON MAacCCOBOM JIOJIEN pacTBOPEHHOTO BEILIECTBA, MIJIAHUPOBATH
Y MPOBOJAUTH XUMHYECKHE SKCIIEPUMEHTHI 110 PACMO3HABAHHUIO PACTBOPOB ILEIOYEH U
KHCIIOT ¢ TIOMOIIIbIO HHAUKATOPOB (JIAKMYC, PEHONIPTAICHH, METUIIOPAHXK U JPYTHE).

K koHIly 00yueHus B 9 kjacce mpeIMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI

oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUYaAIOUINXCS YMEHHI:

PacKphIBaTh CMBICT OCHOBHBIX XUMHYECKHX TOHSATHH: XUMHUYECCKHHA DJIEMEHT, aTOM,
MOJIEKYJNa, UOH, KATUOH, aHUOH, ITPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BAJIEHTHOCTb,
ANIEKTPOOTPHUIATENLHOCTD, CTENEHb OKUCIICHUS, XMMMUYECKas peaklus, XUMUYecKas
CBSI3b, TEIUIOBOM (PQEKT peakiuu, MOjb, MOJSPHBI 00BEM, PacTBOp, AJIEKTPOIUTHL,
HEDJIEKTPOJIUTHI, AJIEKTPOJIMTUYECKAs] JUMCCOLMAIUs, peaklUud HOHHOro oOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBecue, oOpaThMble W HEOOpaTUMbIE pEaKIIHH,
OKHCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEaKIUH,  OKUCIHUTEIb,  BOCCTAHOBUTEIID,
OKHCJICHHE M BOCCTAHOBJIEHHE, aJJIOTPOIUs, aM(pOTEPHOCTh, XHUMHUUYECKas CBS3b
(KoBajieHTHasi, HMOHHAs, MeTaJuIM4yecKas), KpUCTAJUIMUecKas pemeéTka, KOppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XUMHYECKOW pEakiuu, MpeleibHO JOIMyCTHMas
koHueHntpanus [1/IK Bemecta;

WUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMHUYECKHUX MOHATUH U NPUMEHSTH 3TU
MOHSATHS MPU ONMKMCAHUU BEIIECTB U UX MPEBPALICHHUIA;

WCIOJIb30BaTh XMMHMYECKYI0 CHMBOJIUKY [UIsl COCTaBlieHHS (OopMysn BEIIEeCTB U
YpaBHEHUH XUMUUYECKUX PEAKIIHIA;

OTPENeNIATh BaJECHTHOCTh M CTENEHb OKHUCJICHHUS XUMHUYECKHX OJJIEMEHTOB B
COCIMHEHUSAX PA3JIUYHOTO COCTaBa, MPHHAJIEKHOCTh BEIIECTB K ONpeAeIEHHOMY
KJIacCy COeAMHEHUU 1Mo ¢GopMyaaMm, BUJ XUMUYECKON CBs3U (KOBaJCHTHAas, MOHHAS,
MeTaJjinyeckasi) B HEOPraHWYECKUX COCAMHEHHUAX, 3apsii HMOHAa IO XUMHYECKOH
dbopmyre, xapakTep cpelpl B BOAHBIX PACTBOpPAX HEOPraHMYECKUX COCIWHEHUH, THUII
KPUCTAIIMYECKON PEeIIETKA KOHKPETHOTO BEIIECTBRA;

packpsiBath cMbica [lepuoauueckoro 3akona [I. . MenzaeneeBa U A€MOHCTPUPOBATH
€ro MOHUMAaHHE: OMUCHIBATh M XapakTepus3oBaTh TabnuuHyo dopmy llepuoanueckoit
CUCTeMbl XHMHUYECKHUX DJIEMEHTOB: pa3iuyaTh MOHATUSA «TJIaBHasg mnoarpymnma (A-
rpynmna)» u «mnobounas mnoarpynna (b-rpymma)», maneie u  OONbIIME TMEPUOIBI,
COOTHOCHUTb 0003HaUYEHUs1, KOTOPbIE UMEIOTCS B TIEPHOJMUECKON TaOIUIE, C YUCIOBBIMU
XapaKTepUCTUKAMH CTPOEHHUS aTOMOB XMMHYECKUX DJIEMEHTOB (COCTaB W 3apsj siapa,
oO11ee YMcia0 AEKTPOHOB U paclpeielieHne UX MO IEKTPOHHBIM CIIOSIM), OOBACHSATH
oOmye 3aKOHOMEPHOCTH B U3MEHEHHU CBOMCTB 3JEMEHTOB M HUX COEIUHEHUI B
npeienax MajibIX MEePHOJIOB U TJIABHBIX MOJATPYIII ¢ YYETOM CTPOCHHUS UX aTOMOB;
KIACCU(PUITMPOBATH XUMHYECKHUE JIEMEHTHI, HEOPraHWYEeCKHe BEIIeCTBA, XHMHUECKUE
peakiuu (IO YKUCIY W COCTaBY yYACTBYIOIIMX B PEAKIIMH BEHIECTB, MO TEIIOBOMY
3pdexTy, Mo U3MEHEHHUIO CTETIEHEeH OKUCIIEHHUS] XUMUYECKHUX JIEMEHTOB);



XapakTepu30BaTh (OMUCHIBATH) OOLIME M cHeuu(pUUecKue XUMHUYECKHUE CBOWCTBA
MPOCTHIX M CIIOKHBIX BEIIECTB, MOATBEPXK/Iasi OMHCAHNE IPUMEPAMHU MOJICKYISIPHBIX U
WOHHBIX YPABHCHHI COOTBETCTBYIOIINX XUMUYECKUX PEAKITHIA;

COCTaBJIATh YPABHEHMSI IEKTPOIUTUYECKON TUCCOLMALMU KUCIIOT, LIEJIOYEN U COJIEH,
MOJIHBIE ¥ COKpAIIEHHBIC YPABHEHUS PEaKLUii HOHHOTO OOMEHa, YpaBHEHUS peaklui,
MOJATBEPXKAAIONINX CYIIECTBOBAHME TEHETHUECKOW CBSI3M MEXKAY BEIIECTBAMU
Pa3IUYHbIX KIJIACCOB;

PacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKLIUN IOCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OanaHca ITHUX PEaKLUii;

MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCHUMOCTH OT MX CTPOCHHS, BO3MOXKHOCTH
MPOTEKAHUS XUMHYECKUX MPEBPAIICHUN B PA3INIHBIX YCIIOBHUSX;

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYIISIPHYIO I MOJIIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA Mo (hopMylie COEIMHEHNs, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOANTH PACUYETHI IO YPABHEHHIO XUMUYECKON PeaKIni;

coOnroAaTh TMpaBuia MOJb30BAaHUS XMMHUYECKOM TMOCyIoW U 1ab0opaTopHBIM
o0opy/noBaHHEM, a TaKke MpaBuia oOpallleHUs C BeleCTBaMU B COOTBETCTBHH C
WHCTPYKIUSIMU TIO BBITIOJTHEHHUIO JTAO0PATOPHBIX XUMUYECKHAX OTIBITOB TIO MOJTYYEHHIO U
coOMpaHnIo ra3000pa3HBIX BEIIECTB (AMMHAKa M YTJIEKUCIIOTO Ta3a);

MPOBOJIUTH PEAKIINH, TOATBEP)KIAIOIINE KAaYECTBEHHBI COCTAB Pa3IMUHBIX BEIIECCTB:
pacro3HaBaTh OMBITHBIM TYTEM XIJIOpUA-, Opomua-, woaua-, kapooHat-, docdar-,
CWIIMKAT-, cyab(daT-, THIPOKCHI-UOHbI, KATUOHbI AMMOHHS M HOHBI H3Y4EHHBIX
METaJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHMUECKUX BEIIECTB;

MIPUMEHSTH OCHOBHBIC OTICPAIIA MBICIIUTEIILHOW IS TEIFHOCTH — aHAJM3 U CHHTE3, CPAaBHEHUE,
0000IIeHNE, CUCTEeMAaTU3AIINIO, BBISBICHUE NMPUYNHHO-CIICJCTBEHHBIX CBS3CH — IS M3yYCHUS
CBOWMCTB BEIIECTB M XUMHYECKUX PEAKIHMiA, €CTECTBEHHO-HAyYHBIC METObl IO3HAHUSI —
HaOI0ZCHUE, U3MEpPEHNE, MOACITIUPOBAHUE, IKCIIEPUMEHT (pealbHBINH U MBICIICHHBIN).

TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanuecTBO 4acoB
Ne HaumeHoBaHuWe pa3iejioB U TeM
KonTpoasu
n/n | MporpamMmmbl Bcero I/ p
ble padoThI
Pasznea 1. IlepBoHayaibHble XUMHYECKHE TIOHATHUS
XumMus — BaKHAas 00J1aCcTh
11 €CTECTBO3HAHMS M  TNPAKTHYECKOW | 5 0 2
JIeSITEILHOCTH YeJIOBEKa
1.2 BemiectBa n XuMH4ecKue peakuuu 15 1 0
Pazgen 2. BakHeiimme npeacTaBuTe/IM HEOPraHUYECKUX BelleCTB
Bosnyx. Kwucnopon. Ilousarue 00
2.1 yx P 6 0 0
OKCHIaX
2.2 Bonopona.Ilonsitue o kucnoTax v cosx 8 0 1
Boma. PacrBopel.  Ilomsarume 00
23 P 5 1 1
OCHOBAHHUIX




2.4

OCHOBHBIC KJIACCHI HCOPraHn4CCKux

COEIMHEHUI

11

1 1

Paznen 3. Hepl/IOI[I/I'leCKHﬁ 3aKOH H Hepnozmqeclcaﬂ CUCTEMAa XMMHYECCKHUX

asemenToB JI. WM. Menaesneena.

OKHCIANTENbHO-BOCCTAHOBHUTEIbHbIE pPe€aknuun

CTpoelme aToMOB. XHMHYeECKasi CBA3b.

[Tepuonnueckuii 3aKOH 5
31 [Tepromuieckasi CUCTEMa XUMHUYECKUX 7 0 0
anementoB JI. WM. Mennene-esa.
Crpoenue atoma
3. Xumnueckas CBA3b. OKHUCIUTENHHO- 8 1 0
BOCCTaHOBHUTEJIHHBIC PEAKIIHH
PesepBHOE Bpems 3 0 0
OBIIEE KOJIMYECTBO YACOB IIO 68 4 5
I[TPOI'PAMME
9 KJIACC
KoauuecTBO yacos
Ne HaumeHoBaHue pa3aesioB U TeM
w/n IpOrpaMMEI Beero KonTposabHbie Wp
padoThI
Pa3znes 1. BenmecTBo 1 XUMHMYECKHEe PeaKIu
[ToBTOopenne wu  yriryOseHHe
11 3HaHUH OCHOBHBIX Pa3JIeNioOB Kypca | 5 1 0
8 kimacca
12 OCHOBHEIE SaK?HOMepHOCTI/I 4 0 0
XUMHUYECKUX PEaKIUi
DIEeKTPOTUTHICCKAS
1.3 JIIUCCOLIMALIH. XuMHUYeCKre 8 1 1
peaKkIiK B pacTBOpax
Paznen 2. HeMeTasIbI H HX COeTHHEHUS
OO6mras XapaKkTepHUCTHUKA
2.1 XUMHYECKUX diaeMeHTOB VIIA- 4 0 1
rpymnmnsl. ["anoreHsl
OO6mras XapaKTepHUCTHUKA
2.2 XUMHYECKUX dJIeMEeHTOB  VIA- 6 0 0
rpymmbl. Cepa u e€ coeIMHeHUS
53 OO6mras XapaKTepHUCTHUKA 7 0 1
XUMUYECKUX  DJIIEMEHTOB  VA-




rpynnel.  A3oT, ¢dochop u ux

COCAMHCHUA

24

Oomas
XUMHNYCCKUX

XapaKTePUCTHUKA
IVA-
rpynnsl. YIiaepoa U KpEMHUHN U UX

9JICMCHTOB

COCAMHCHUA

3.1

OO1me cBOMCTBA METAIJIOB

3.2

Baxneiinme Metawibl W UX

COCAMHCHUA

4.1

BemectBa 1 martepuainsl B )KU3HU
4eJoBeKa

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB IIO
[NPOTPAMME

68

IHOYPOYHOE IINTAHUPOBAHHE
8 KVIACC

Ne
n/n

Tema ypoka

Jara

Mpumeuanue

ITman

daxkr

[Ipenmer
XAMHAH B JKH3HH 4YeEJIOBEKA.
Temna u BemecTnBa

XUMHUHU. Poin

bubnuoreka [HOK
https://m.edsoo.ru/ff0d210c

Tloustue 0
IO3HAHUA B XUMUH

MeToaax

bubnuoreka [HOK
https://m.edsoo.ru/ff0d227e

[IpakTnueckass padora Ne 1
«lIpaBuna
nabopaTopur U
oOpareHus ¢ 1a00paTopPHBIM
o0opynoBaHUEM)

paboThI B
MPUEMBI

bubnuoreka [HOK
https://m.edsoo.ru/ff0d23dc

YucTele BENIECTBA U CMECH.
Crioco0sbl
cMecel

pazneneHus

bubnuoreka HOK
https://m.edsoo.ru/ff0d26ca

IIpaktuyeckas pabota Ne 2
«Paznenenne
pumMepe

IIOBapEHHOM COJIN)»

cmeceil  (Ha
OYHCTKH

bubnuoreka HOK
https://m.edsoo.ru/ff0d28c8

ATOMEI 1 MOJICKYJIbI

bubnuoreka 1IOK
https://m.edsoo.ru/ff0d2a6c¢



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

XUMHYECKHUE 3JIEMEHTEL.

7 3Haku (cUMBOJIBI) bubnuotexa LHOK
https://m.edsoo.ru/ff0d2be8
XUMHUYCCKUX DJIEMCHTOB

3 [Ipocteie u CJIO’KHBIE bubnuoreka HOK
BEIIIECTBA https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJIIPHOE bubnuoreka HOK
ydeHHUE https://m.edsoo.ru/ff0d2d50
3aKOH TOCTOSIHCTBA COCTaBa
BEIIECTB. XuMudeckas

10 ¢)0H1jMyJ1a. BaneHntHOCTB bubnmotexa HOK

https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHUYCCKUX
2JIEMEHTOB
OTHOCHUTENbHAS aTOMHast
11 Macca. OTHOCHUTENBHAS bubnmotexa LHOK
https://m.edsoo.ru/ff0d323c
MOJIEKYJIIpHas Macca
MaccoBas oIS
12 XUMHYECKOTO 3neMeHT§ B bubnmotexa LOK
https://m.edsoo.ru/ff0d350c
COCTMHCHUHT

13 KoaunuectBo BEIIECTBA. bubnmmoreka HOK
Mous. MomsipHas macca https://m.edsoo.ru/ff0d5230
dOu3nyeckue M XUMHYCCKHE

14 SIBJICHUSI. XuMudecKast bubmmorexa HOK

https://m.edsoo.ru/ff0d37fa
peakims
[Tpuznaku u CIIOBUS
15 H];I))OTCKaHI/ISI XI/IMZ‘ICCKI/IX bubmmorexa HOK
. https://m.edsoo.ru/ff0d3al6
peakuit
3aKOH COXpaHCHUS MAacChl
16 BCIIICCTB. ’ XHUMUYCCKHE bubmmorexa LOK
https://m.edsoo.ru/ff0d3b88
ypaBHEHUS
BolunciieHuss ~ KOJIMYECTBA,

17 MAacChl BEIIECTBA o bubnunoreka HOK
YpaBHEHHSIM  XMMHYECKUX https://m.edsoo.ru/ff0d5708
peakiui
Knaccudukanus

18 XUMUYECKUX peakuuit bubnuoreka I[HOK
(coenmuHeHUs, PAa3JIOKEHUS, https://m.edsoo.ru/ff0d3f34
3aMelleHus, oOMeHa)

M. B. JlomoHOCOB —
19 YUEHBIN-DHIUKIIONIEUCT. bubnuoreka I[HOK

O0600611IEHNE u
CHUCTEMATHU3ALNS 3HAHUMN

https://m.edsoo.ru/ff0d40c4



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

Kontponsnas padora Nel mo

20 TeMe «BemectBa u bubnuotexa HOK
https://m.edsoo.ru/ff0d4290
XUMHYECKUEC PEAKITII)
Bo3gyx — cmech Trasos.

21 CocraB Bo3ayxa. Kucmnopon bubnuoteka [HOK
— DJJIEeMEHT H  IPOCTOE https://m.edsoo.ru/ff0d448e
BemiecTBo. O30H
du3nYecKue U XUMHUYCCKHE
CBOCTBa KHCIIOPOJa

22 (peaxiuu OKI/ICJ‘IeII)-II/iI bubnmotexa HOK

8 https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 00
OKCHJIaxX
Crioco0sl MOJTyYEHUS

93 KHCII0po/ia B 1abopaTtopuu u bubnuoreka HOK
MPOMBINUICHHOCTH. https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
Tennosou s ekt
XUMHAYECKOU peakuuu,

24 TTOHSTHE 0 bubnmmoreka IHOK
TEPMOXUMHUYECKOM https://m.edsoo.ru/ff0d4790
YpaBHEHUH, 9K30- U
SHAOTEPMHUECKUX PEAKIUAX
TommBo (HEDTH, yromb u

o5 METaH). 3arps3HeHue bubnuoteka LHOK
BO31yXa,  CIOCOOBI  €ro https://m.edsoo.ru/ff0d4c4a
MIpeI0TBpaIlleHus
[IpakTnueckas pabora Ne 3

26 no Tteme «llonyuenue wu bubnuoteka HOK
cobupanue KHCJIOPO/Ia, https://m.edsoo.ru/ff0d4ae2
W3Y4EHHUE ero CBOMCTB
Bomopon — 3nemeHT WU

27 np(f[CTpoeH BEILECTBO. bubmotexa HOK

https://m.edsoo.ru/ff0d4dd0
Haxoxnenue B mpupoje
Ou3nyecKue U XUMHUYECKHE
28 CBOIicTBa BOJIOpOJA. bubmorexa LOK
https://m.edsoo.ru/ff0d4dd0
[Ipumenenue Bogopoaa

29 [ToHsATHE O KUCHOTAX U COTAX bubamorexa LOK

https://m.edsoo.ru/ff0d50d2

30 CriocoOsr MOJTYy4eHUS bubnmoreka [HOK
BOJIOPO/ia B 1abOpaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora No 4

31 no teme «llomyuenue wu bubnuoreka HOK

CO6I/IpaHI/Ie BOaOpPOAA,
HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

32 Monspublii  00bEM  Ta30B. bubnuoreka HOK
3akoH ABOrajpo https://m.edsoo.ru/ff0d542e
Brruncienus 00BEMa,

KOJIMYEeCTBAa BEIIECTBA Trasa
33 10 ero H-II/I?,BGCTHOMy bubnmotexa LHOK
https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WM
00BEMY
Boruncienuss 00EMOB ra3oB

34 II0 YPAaBHEHUIO PEAKIUU HaA bubnuoreka HOK
OCHOBE 3aKOHAa OOBEMHBIX https://m.edsoo.ru/ff0d5708
OTHOIIIEHWH ra30B

35 DOu3nvecKue M XUMHYECKHE bubmmoreka HOK
CBOWCTBA BOIbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuii. [lonsitue bubnuoteka HOK
00 MHIUKATOpax https://m.edsoo.ru/ff0d59e2
Boxga kak pacTBOpHUTENb.

Hacspimennsie u
37 HeHaclljmeHHHe PacTBOPBHL. bubnmotexa LHOK
https://m.edsoo.ru/ff0d5b40
MaccoBas 10151 BeIecTBa B
pacTBope
[IpakTuueckas pabora Ne 5
no Tteme «lIpurotoBnenue
38 pacTBOpPOB ¢ prCI{GJ‘IéHHOﬁ bubmmorexa LHOK
. . https://m.edsoo.ru/ff0d5eba
MacCOBOH JIOJIeH
pPacTBOPEHHOTO BEIIECTBA»
KonTponbras padora Ne2 1o
39 TeMe p«KI/ICJIO;)oz[. Bomopon. bubmmorexa HOK
https://m.edsoo.ru/ff0d6342
Boma»
Oxkcuapl: COCTaB
40 KnachI/[IQ)I/IKauHH , bubamorexa LOK
’ https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
[lonyueHue M XuMHUYECKHE

41 CBOICTBA KUCIIOTHBIX, bubnuoteka [HOK
OCHOBHBIX M aM(OTEPHBIX https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHHUS: COCTaB,

42 KIaccupuKanus bubmorexa LOK

’ https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa

43 [lonydyenne u XUMHUYECKHE bubnuoreka I[HOK
CBOMCTBa OCHOBaHUI https://m.edsoo.ru/ff0d67ca
Kucnorsr: COCTaB, BubmioTexa 110K

44 KIaccuQuKaus,

HOMCHKJIaTypa

https://m.edsoo.ru/ff0dfee2



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2

45 [lonydyenne u XxXumu4eckue bubnuoreka HOK
CBOWCTBA KUCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenuue):

46 HOMEHKJIATYpa, CTI0CO0BI bubnuoreka HOK
MOJTyJICHUS, XUMUYECKUE https://m.edsoo.ru/00ad9474
CBOICTBa
[Ipaktuueckas padora Ne 6.

Pemienue

47 SKCIIEPUMEHTAIBHBIX  3aJ1a4 bubnuoteka HOK
mo teme «OCHOBHBIE KJIacChI https://m.edsoo.ru/00ad9b7c
HEOPraHMYeCKUX
COEJTMHEHUIN»

I'eHeTnueckas CBS3b MEX
48 KJIaccaMu HeopraHquCKi}(’ bubmiorera LOK
. https://m.edsoo.ru/00ad9a50
COCTUHCHUI

49 O6o06meHue 71 bubnuoteka [HOK
CHCTEMATH3AIMs 3HAHHUIMA https://m.edsoo.ru/00ad9ch2
Kontponsnas pabora Ne3 no

50 TemMe "OCHOBHBIE KJIACChI bubnmmoreka HOK
HEOPraHUYECKUX https://m.edsoo.ru/00ad9ela
coequHeHun"

[TepBrie MOTIBITKH
Kiaccudukanuu
51 XI/IMI/I‘IS()JKI/IXH 3JIEMEHTOB. bubmmorexa LOK
https://m.edsoo.ru/00ad9ffa
[TonsaTHE O TpyNIaxX CXOIHBIX
AJIEMEHTOB
[lepuonuueckuii 3akoH U

52 [Tepuonnueckas cucreMa bubanorexa HOK
XMMHMYECKHUX 3JIeMEHTOB /. https://m.edsoo.ru/00ada52c
. MenneneeBa

53 [Tepuonsl, TPYIIIIbL, bubnuoreka [HOK
MOITPYTIITBI https://m.edsoo.ru/00ada52c

54 Crpoenue aromoB. CoctaB bubnuoreka [HOK
aTOMHBIX sep. M3oToms https://m.edsoo.ru/00ada342
Crpoenne IIEKTPOHHBIX

55 000J10Y€K aTOMOB 3JIEMEHTOB bubnuoreka [HOK
[epuonnyeckoii cucremsr /1. https://m.edsoo.ru/00adaébc
H. MenneneeBa
XapakTepucTuka
XUMHUYECKOTO JJIEMEHTa IO Buorexa 110K

56 ero MOJIOKEHUIO B

IIepuognueckoit cucreme /.
H. Mengeneepa

https://m.edsoo.ru/00ada824
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https://m.edsoo.ru/00ad9b7c
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https://m.edsoo.ru/00ad9cb2
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3nauenue Ilepuoauueckoro
3aKOHA JIJIsl pa3BUTHUS HAYKH U

bubnnoreka HOK

7 J. U M
° HpaKTHK,,H IE cHacieen https://m.edso0.ru/00ada96e
— yulHBId, TeAaror u
rpaXKIaHUH
- fJLeK;I)‘pOOTpI/IHaTGJIBHO(;'I(‘:I) Buorexa 110K
TOMOB XAMHAYECKUX
https://m.edsoo.ru/00adaab8
JJIEMEHTOB
59 Homma eCKAS CBA3 bubmmoreka HOK
HHAs XUMHYECKasa CBI3b
https://m.edsoo.ru/00adac34
60 KoBanenTtnas MOJISIpHAS bubnuoreka HOK
XUMHYECKas CBA3b https://m.edsoo.ru/00adaab8
61 KoBanentHas  HemossipHast bubnuoreka HOK
XUMHYECKas CBA3b https://m.edsoo.ru/00adaab9
bubnnoreka HOK
62 C
TETICHb ORHCICHHA https://m.edsoo.ru/00adae28
0 R
63 B:(i?r{f)ij:;inme bubmmorexa HOK
https://m.edso0.ru/00adb076
peaxiun
64 OxucnuTenu u bubnmmoreka HOK
BOCCTAHOBUTEIIHN https://m.edso0.ru/00adb076
K o Ned
65 Te?vII{eT poiz{:ﬂozznzm a;ow?; bubmorexa LOK
P ) https://m.edsoo.ru/00adb486
XuMHYIecKast CBSI3b)
P % .
66 Oeg:gm:;{lze ypOI; bubnuoreka [HOK
B . https://m.edsoo.ru/00adb33c
CHCTEMAaTHU3aIUs 3HAaHUH
P % .
67 Oeg:gm:;{lze ypOI; bubnuoreka [HOK
B . https://m.edsoo.ru/00ad9cb?2
CHCTEMAaTHU3aIUs 3HAHUH
P i .
68 o?j?iize ypOI; bubnuoreka [HOK
B . https://m.edsoo.ru/ff0d61c6
CHCTEMAaTHU3aIUs 3HAHUH
9
Ne
: Tema ypoka Aara
n/n IIpumeyanus
Ilnan dakr
1 [lepuonnueckuii 3aKOH. Bbubnunoreka 1IOK
[lepuomuueckass  cuctema https://m.edso0.ru/00adb59e
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XUMHUYECKUX 3JIeMeHTOB [I.
N. MenpeneeBa

3aKOHOMEPHOCTHU B

9 U3MEHECHUHU CBOMCTB bubnmmoreka HOK
XHUMHYECKHUX JJIEMEHTOB https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MIEPUOIOB

3 E:;Z;iﬁ::;;;ﬂ . bubnmmoreka LHOK

https://m.edsoo.ru/00adb7e2
HEOPraHMYECKHUX BEIECTB
Bujpl XuMHU4ecKoM CBSI3U U
4 TI/Il')III)I KPUCTAJUTHYECKUX bubmioreia LOK
- https://m.edsoo.ru/00adbac6
pemeTox
KontponsHast pabora Nel
no teme «lloBropenune wu

5 yTIIyOJIeHHue 3HaAHUH
OCHOBHBIX pa3JIeloB Kypca 8
KJ1acca
Knaccudukanms

6 XI/IMI/I‘-IG(}:KI/IXH peakuuii 1o bubmmotexa HOK

https://m.edsoo.ru/00adbcb0
pa3IUYHBIM TPU3HAKAM
[Tonstue o CKOpPOCTH

7 XUMHUYECKOH peaKkuu. Bbubanorexa HOK
[ToHsITHE O TOMOTEHHBIX H https://m.edsoo.ru/00adbe9a
TeTEPOTEeHHBIX PEAKIIHIX
[lonaTHe ©0 XUMHUYECKOM
PaBHOBECHH. dakTopsl,

8 BJIIMSIOIIME HAa CKOPOCTH bubnuoteka HOK
XHUMHUYECKOH peaknud M https://m.edsoo.ru/00adc28c
MOJIOKEHUE  XUMHYECKOTO
paBHOBECHS

KHCIIUTEIIbHO-
9 ]SOCCT&HOBI/ITCJ‘ILHHG bubmmorexa LOK
https://m.edsoo.ru/00adcade
peakuu
Teopus

10 AIEKTPOIUTHYECKON bubnuoreka [HOK
muccormanu. CUIIbHBIE U https://m.edsoo.ru/00adcd68
cl1abbie AIEKTPOJIUTHI

11 HNoHnHbIE YpaBHEHUSA bubnuoreka I[HOK
peakiuii https://m.edsoo.ru/00add448
XUMHUYECKHUE CBOIICTBa
KHCIIOT U OCHOBaHIEH B Buorexa 110K

12 CBETE€ IMpEJCTaBICHUH 00

ANEKTPOJUTUYECKOU
IUCCOLIUAIINT

https://m.edsoo.ru/00add5d8
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https://m.edsoo.ru/00adb7e2
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XUMHYECKHUE CBOMCTBA

coJieit B CBETE
13 MIpEICTaBICHUIA 00 bubnuotexa LOK
. https://m.edso0.ru/00add8b2
ANEKTPOJIUTUYECKON
JIMCCOINAITAN

14 [lonsTve 0  rugposinse bubnuoreka HOK
coJjei https://m.edsoo.ru/00add9d4

15 O6o06meHne " bubnmroreka HOK
CHCTEMAaTH3aI[Ms 3HAHUIM https://m.edsoo.ru/00addd12
[IpakTnueckas padorta Ne 1.

16 «Pemenue bubnuoteka HOK
IKCTIEPUMEHTATLHBIX https://m.edsoo.ru/00addbfa
3a/1a49»

Kontponsnast pabora Ne2

1o TeMe
17 «INEKTPOTUTHYECKAS bubnmotexa HOK
https://m.edsoo.ru/00addecO

IUCccoIranus. XUMHYECKHUE

peaKkIru B pacCTBOPAX»

O6mas XapaKTepUCTUKA
18 ranI:reHOB. pXI/IMEI‘IeCKI/Ie bubmmorexa LHOK
. https://m.edsoo.ru/00addfe2

CBOMCTBA Ha MpUMeEpE XJIopa

XnopoBogopon.  ConsiHas

19 KHCJIIOTA, XUMHUYECKHE bubnmmoreka HOK
CBOMCTBA, MOJIy4eHue, https://m.edsoo.ru/00ade104
MIPUMEHCHHE
[IpakTnueckas padora Ne 2

20 no Tteme  «llomydyenue bubnuoteka HOK
COJISTHOM KHMCJIOTBI, https://m.edsoo.ru/00ade348
n3ydyeHue e€ CBONCTB»

Brruucnenus o

21 YPaBHEHUSM  XUMHUYECKUX bubnuoteka LHOK
peaKimii, eclid OIUH W3 https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE

29 Ob6mas XapaKTEePUCTHKA bubnuoreka [HOK
aneMeHTOB VIA-rpymmsl https://m.edsoo.ru/00ade64a
AnnoTtponHslie
MOAU(pUKAIIUU CEpBI.

23 Haxoxnenune cepel u €€ bubnuoreka I[HOK
COCIMHEHUN B TpUpOJE. https://m.edsoo.ru/00ade64a
XUMHUYECKHUE CBOIICTBa
cepbl
CepoBogopos,  CTpOEHHE, Buorexa 110K

24 ¢u3nyeckue U XUMUYECKHe

CBOICTBa

https://m.edsoo.ru/00ade802
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Oxcunsl  cepol.  CepHad

o5 KHUCIOTa, (U3MYECKue H bubnuoreka HOK
XUMUYECKUE CBOMCTBA, https://m.edsoo.ru/00adea28
MIPUMECHCHHE
XUMHAYECKHE peakuuu,

JIexaIme B OCHOBE
MIPOMBILIJIEHHOTO ~ crioco0a
26 ngnyqeﬂm CepHOt bubnmotexa LOK
https://m.edsoo.ru/00adec8a
KHUCIIOTBHI. XUMHUYECKOE
3arpsI3HEHUE OKPYKAOIIEeH
CpeIbl COSTMHEHUSIMU CEPhI
Brruncienue MAacCOBOM
27 JOJIU  BBIXOJA  TPOJYKTa bubnmotexa LOK
https://m.edsoo.ru/00adec8a
peaxiuu
Oobmas XapaKTepUCTHUKa
3JIEMEHTOB VA-rpynnsl.
28 A3or, paCHpOCTpaHSIZI/I;Ie B bubmmotexa LHOK
https://m.edsoo.ru/00adeea6
npuponae, ¢GuU3NYECKUE WU
XUMHUYECKHE CBOMCTBA
AMMHMaK, ero GU3N4ecKue u
29 XHMH‘IG(;KHG ’ CBOMCTBaA bubmmorexa LOK
’ https://m.edsoo.ru/00adf004
MOJIy4eHUE U PUMEHEHHE
[TpakTuueckas padora Ne 3

30 no Tteme  «llomydyenue bubnuoteka [HOK
aMMHaKa, M3y4eHHE €ro https://m.edsoo.ru/00adf180
CBOMCTB»

A3oTHas ~ KucioTa eé
31 (dbuzuveckue u XI/IMI/IiIeCKI/Ie bubmmorexa LIOK
. https://m.edso0.ru/00adf306
CBOICTBa
Hcnonb30BaHne HUTPATOB U
coJieil aMMOHHUSI B Ka4eCTBE

32 MUHEPAJIbHBIX yI0OpPEHHUIA. bubnuoreka [HOK
XUMHYECKOE 3arps3HEHHE https://m.edsoo.ru/00adf518
OKpYy>Karomen cpenbl
COEIMHEHUSIMU a30Ta
®ochop. Oxcun dochopa

33 (V) u dpocdopnas kucnora, bubnuoreka I[HOK
¢du3nyuecKre U XUMHYECKUE https://m.edsoo.ru/00adf68a
CBOMCTBa, MOJIy4EeHUE
Hcnons3oBanue Qocdaron
B Kaqecnie MUHEpAIIbHBIX BubmioTexa 110K

34 ynoOpenuil.  3arpsi3sHeHHe

MPUPOTHOM cpebl
docdaramu

https://m.edsoo.ru/00adfc20
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Yraepoa, pacrpocTpaHEHUE

35 B mpupoje, pusuveckue u bubnuotexa LIOK
’ . https://m.edsoo.ru/00adfd9c
XUMHUYCCKHE CBOMCTBA
Oxcunpl  yrimepoja,  MX
HM3UYCCKUE U XUMHUYCCKHE
36 S)BoﬁCTBa. DKOJIOTHUECKHE bubnmotexa LIOK
https://m.edsoo.ru/00adfebe
mpoOJeMbl, CBS3aHHBIE C
okcusiom yriepona (I1V)

37 VYronbHass kuciaora u €€ bubnuoteka HOK
COJIH https://m.edso0.ru/00ae006¢
[IpakTnueckas padota Ne 4
nmo teme '"llomydenue

38 YTIIEKUCIIOTO yqraza. bubnmotexa HOK

https://m.edsoo.ru/00ae027e
KauecTtBenHas peaknus Ha
KapOoHaT-uOH"
[TepBoHaUaNbHBIE TIOHSITHS

39 00 OpraHUYECKUX bubnuoteka [HOK
BEIeCTBaX Kak 0 https://m.edsoo.ru/00ae054e
COCTMHEHUSX YTIIepoia

40 Kpemunii u ero coequHeHUS bubmmorexa HOK

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

41 SKCIEPUMEHTAIBHBIX 3aJ1a4 Bbubanorexa HOK
mo Teme «Baxkueimme https://m.edsoo.ru/00ae0bf2
HEMETaJLIbI u 170.4
COCITUHCHUS»

Kontponpaas pabora Ne3

42 mo Tteme «Baxknelmue bubnuoreka HOK
HEMETaJLIbI u ux https://m.edsoo.ru/00ae0el8
COCTUHCHUS»

OO6mras XapaKTEePUCTHKA
XUMHYECKUX DSJIEMEHTOB —
MeTaJioB. Mertainyeckas
43 CBSI3b M  METaJlIduecKas bubmmorexa LOK
. https://m.edsoo.ru/00ae103e
KpUCTAIIJINYecKas penérka.
dusnueckue CBOICTBa
METaJIJIOB
XHMHYECKHUE CBOMCTBa

44 METaJIOB. bubnuoreka HOK
DNEKTPOXUMHUYECKUN  psilt https://m.edso0.ru/00ae1156
HaMpsKEHUH METaJIOB

45 OO6mue CrocoObI bubnuoreka HOK

MOJIYYCHHUA MCTAJIJIIOB.

https://m.edso0.ru/00ael1156
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CmuiaBel. Brluncienus 1o
YPaBHCHHUAM XUMHUYCCKUX
peakuuii, €ciM OJHUH U3

peareHTOB COJIEPKUT
MIPUMECH
46 [lonsTHE ©0  KOppO3UH bubnuoreka HOK
METaJJIOB https://m.edsoo.ru/00ae1278
bubnnoreka LHOK
41 [enotrie MeTaitbt https://m.edsoo.ru/00ae14b2
48 Okcuapl W THAPOKCHUIBI bubnuoteka HOK
HATPHS U KaJIHsI https://m.edsoo.ru/00ae14b2
€JI09HO3EMEITbHBbIC
49 LLETaJ'IJ'IH — KauplMid o bubmorexa IOK
. https://m.edsoo.ru/00ae15e8
MarHuim
50 Baxneimme  coeauHEHUS bubnmmoreka HOK
KaJIbIIHsI https://m.edsoo.ru/00ae15e8
51 O06o06meHne u
CUCTEMAaTH3aIUs 3HAHUH
59 KéctkocTh BOJIBI u bubnmmoreka HOK
CrocoObI €€ yCTpaHeHus https://m.edsoo.ru/00ae1886
[IpakTrnueckas padora Ne 6
53 nf TEME "}KéCTI;(OCTB BOJIBI bubmorexa LIOK
) ! https://m.edsoo.ru/00aelaed
1 METObI €€ yCTpaHEHUs
. bubanorexa IHOK
>4 ATioMHHHi https://m.edsoo0.ru/00aelc64
55 AmdoTtepHbIe CBOMCTBA bubnuoteka [HOK
OKCHJIa ¥ THIPOKCHIA https://m.edsoo.ru/00aelc64
bubnuoreka [HOK
% Keneso https://m.edsoo.ru/00ae1d86
Okcuapl, THAPOKCHIBI |
57 CoJIH Iil(e’nee.a I(lﬁ) u ::(ene?sa bubmmorexa LOK
(1 https://m.edsoo.ru/00ae35e6
58 O06006111EHNE u
cHUCTeMaTh3alys 3HAHUH
IIpaktnyeckas paborta Ne 7.
Pemenne
59 SKCIIEPUMEHTAJIbHBIX 33]1a4 bubmmorexa LOK
N https://m.edsoo.ru/00ae3de8
nmo TeMe «Baxuelmue
METaJUIBI U UX COCTUHCHUS
Brrunciaenus o
50 YPaBHEHUSM  XUMHUYECKUX bubnuoreka HOK

peaxunﬁ, €CJIi OJUH H3
pCarcHTOB JaH B M30BITKE

https://m.edso0.ru/00ael1750
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WM COHACPKHUT IIPHUMCECH.
Beruucnenus MaccoBOM
JIOJIM  BbIXOJA  IIPOJYKTa
peakiuu
61 O6o0meHne u
cucreMaTrni3anuda 3HaHUU
KonTtponpHast pabora Ned
62 nmo teme «Baxneimue
METaAJIJIbI U UX COCOAUHCHU S
BemectBa 1 Marepuanibl B
63 noienHeBHoﬁ ’ KU3HU bubmorexa LOK
https://m.edsoo.ru/00ae3f50
YeJIoBeKa
64 XUMHYECKOe 3arps3HEHHE bubnuoreka [HOK
OKpY)KaIOIIeH cpe/ibl https://m.edso0.ru/00ae4270
65 Ponp xumum B pemenHun bubnuoreka [HOK
9KOJIOTMYECKUX TPOOIeM https://m.edso0.ru/00ae4270
66 (P;eg:g;il;{lze ypOI; bubnmmoreka HOK
. https://m.edsoo.ru/00ae0dOa
cucreMaTui3anuda 3HaHUU
67 gegsgif;{lze ypOI; bubnmoreka [HOK
. https://m.edsoo.ru/00adb33c
cHUCTeMaTH3allns 3HAHUI
68 gegsgif;{lze ypOI; bubnmoreka [HOK
. https://m.edsoo.ru/00ad9cb2
cHUCTeMaTH3allns 3HaAHUI

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

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

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

https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/

https://uchi.ru/
https://www.yaklass.ru/

1. HaGops! 1iu(poBBIX pecypcoB K yueOHUKaM
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"Xumus", 8 xnacc, ['abpuensn O.C

"Xumus", 9 xnacc, 'adbpuensan O.C.

2. IloypouHble NIaHUPOBAHUS
[InanupoBanue K yueOuuky "Xumuga", 8 xiace, ['abpueisia O.C.

IInanupoBanue kK yuebnuky "Xumus", 9 xnacc, ["abpuensn O.C.

3. Meroauueckue peKoOMeH1aliuu
Pexomenparmu no ucnonb3oBanuio Habopa LIOP k yueouuky "Xumuga", 8 xitace, ["'abpueisn

O.C.

PexoMenpanmu 1o ucnodib3zoanui Hatopa LHOP k yueOnuky "Xumus", 9 knacc, ['abpuensu
O.C.

4 . Komnexkuuu
HuTepakTUBHBIE 3a1a9H 10 XUMUU

Heopraamnueckasg xumus. BUI1eoOnbITEI

Pecypcrl 3a0uno 1mkoisl "FOHBIN xuMHK" TOMCKOTO rOCYIapCTBEHHOIO VHUBEPCUTETA

TpexMepHBIe XUMHYSCKHUE dJODMVJ'H)I

http://www.alhimik.ru.
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