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HHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHWN K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00IIIeTr0 00pa3oBaHus, MPEACTaBICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QenepanbHOM paboueil MporpaMMebI
BOCIIUTAHUS U C YUETOM KOHUEMIINU MPErnogaBaHus y4eOHOro mpeaMeTa «XuMus»
B 00pa3oBaTeNbHbIX opranuzanusax Poccuiickoit denepanum.

[Iporpamma 1Mo xuMuM Ha€T TPENCTABICHUE O IENsAX, OOIel cTpaTeruu
OoOy4eHUs, BOCTHTAHHS U Pa3BUTUA OOYYAIOIIUXCS CPEACTBAMHU y4eOHOTO
npeamera, yCTaHABJIMBAET o0s3aTeNnbHOE peIMETHOE coziepKaHue,
IpeayCcMaTpUBAET PACIpPEACIEHUE €ro I0 KilaccaM M CTPYKTYPUPOBAHHUE IO
pazienaM M TE€MaM MpPOrpaMMbl IO XHUMHH, OIpPEIEISeT KOJIMYECTBEHHbIE U
KaueCTBEHHBIE XapaKTepUCTUKHU coJiepKaHusl, PEKOMEHAYEMYIO
MOCJICIOBATEIbHOCTh ~ M3YYEHUSI XHUMHU C  y4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro Tmpolecca, BO3PACTHBIX
OCOOCHHOCTEH  OOYdYarolIuXCs, ONpPEAeNIieT BO3MOXKHOCTH —MpeaMera s
peanuzainuu TpeOOBaHUI K pe3yJibTaTaM OCBOEHHUSI OCHOBHON 00pa3oBaTeNIbHOM
porpaMMbl Ha YPOBHE OCHOBHOT'O OOIIIEro 0Opa3oBaHMs, a TaKXKe TPeOOBaHUN K
pe3ynbTaTam 00y4eHHUs] XUMUU Ha YPOBHE 1eel N3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB Y4eOHO-TIO3HABATEIBHON JEATEIHbHOCTH OOYYArOIIErocss MO OCBOCHHUIO
y4e0HOr 0 coiepKaHusl.

3HaHUWE XUMHHM CIYKUT OCHOBOU It (OpMHUpPOBAHHMS MHPOBO33PEHUS
o0y4Jaromnierocsi, ero MnpeAcTaBICHU O MaTepUaIbHOM E€IMHCTBE MHUPA, BAXKHYIO
poiib WrpatoT (GopMUpPYEMble XUMHUEW MPEJCTABICHUS O B3aUMONPEBPAIICHUIX
SHEPrUM U 00 HSBOJIOIMHU BEUIECTB B MPUPOJE, O MYTAX PEHICHUS TJI00ATbHBIX
npo0JjeM YCTOMYMBOTO Pa3BUTHS UYEIOBEYECTBA — CBHIPhEBOM, HHEPTETHUECKOMH,
MUIIEBOM U SKOJIOTUYECKON O€30MacHOCTH, TPOOIEM 3IPaBOOXPAHECHHUS.

N3yueHne xumuu:

CIIOCOOCTBYET  pealu3allid  BO3MOXHOCTEH 171 CaMOpa3BUTUSI U
dbopMUpOBaHUs KYJIbTYphI IMYHOCTH, €€ 00111el U QYHKIIMOHATBLHON T'PaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMHUpPOBAHHME MBIIUICHUS W TBOPYECKHX CIOCOOHOCTEM
0o0y4arolmxcsi, HaBBIKOB HMX CaMOCTOSATENbHOW y4eOHOW JesTeIbHOCTH,
AKCIEPUMEHTAJBHBIX M HCCJIEIOBATEIbCKUX YMEHUM, HEOOXOIMMBIX KakK B
MOBCEHEBHOM JKU3HU, TaK U B MPO(PECCHOHATBLHOMN 1eITeTbHOCTH;

3HAKOMHUT CO CHEIU(UKON HAYYHOrO MBIIIICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3TJISIIa HA €AMHCTBO MPUPOJIBI U YETIOBEKA, SIBJISETCSI OTBETCTBEHHBIM
3TarnoM B OpMHUPOBAHUU €CTECTBEHHO--HAYYHON IPAMOTHOCTH 00 y4aIOIIUXCS;



crocoOCcTBYeT (HOPMHUPOBAHUIO I[EHHOCTHOI'O OTHOIIEHUS K €CTeCTBEHHO-
-Hay4YHBIM 3HAHUSM, K TIPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIAJl B IKOJIOTUYECKOE
oOpa3zoBaHHe 00yUYarOIINXCS.

JlanHbie HampaBlieHWs B OOYYEHHHM XUMUU OOECTICUMBAIOTCS CIECIH(PUKON
ColepKaHMsl  y4eOHOro  mpeaMeTa, KOTOPBIM  SBISIETCA  MENarormuecku
aJanTUPOBAHHBIM OTpa)kKeHHEeM 0a30BOM HAYKM XMMHUH Ha ONpeeIEHHOM JTarne e
pa3BUTHUA.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIETO0 0Opa30BaHUS OPUCHTHPOBAH Ha
OCBOEHHE OOYYalOUUMHCS CUCTEMBI IMEPBOHAYAILHBIX TMOHSITHUH XUMHH, OCHOB
HEOPraHMYECKOM XHMMHM W HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX IOHSATUN
OPraHUYECKON XMMUHU.

CtpykTypa copepkaHusi MPOrpaMMbl MO XUMUU CPOPMHUpPOBAHA HA OCHOBE
CUCTEMHOro moaxoja k e€ usydeHuto. CojepkaHue CKIaJbIBAETCS U3 CUCTEMBI
MNOHATUNA O XUMUYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMBI MIOHATHI O XUMHYECKON
peakmmu. OO0€e 3TH CHUCTEMBI CTPYKTYPHO OPTraHM30BaHbI 10 MPHUHIIUITY
MOCJIEIOBATENILHOTO Pa3BUTHS 3HAHUM HAa OCHOBE TEOPETUYECKUX MPE/ICTABICHUMN
pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJIIPHOT'O0 YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— [lepuonnueckoro 3akoHa /[. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHS O CTPOEHUU aTOMa U XUMHYECKOH CBSI3U;

— TIPEACTaBICHUM 00 DJIEKTPOJIMTHUYECKON JUCCOIMAIIMM BEIIECTB B
pacTBopax.

Teopernueckue 3HAHUS PAcCMATPUBAIOTCA HAa OCHOBE OMIIUPUYECKU
MOJTYYEHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJIHOTO
YPOBHS K JPYyromMy, BBITIONHAS (YHKIIUU OOBSCHEHUS U MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOXXHOCTEU MPAKTUYECKOT0 MPUMEHEHUS U MOJy4YEeHUS
M3Yy4aeMbIX BEIIECTB.

OcBoeHue nmporpaMMbl [0 XUMHUU  CIOCOOCTBYEeT  (OPMHUPOBAHUIO
MIPEACTABJIEHUS] O XUMUYECKON COCTABIISAIOIICH HAYYHOM KAPTUHBI MHUPA B JIOTHKE
e€ CHUCTeMHOM NPUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTo[aM TMO3HaHUA B Hayke. M3ydeHue XMMHUU NPOUCXOIUT C MPHUBJICUCHUEM
3HAHMM W3 paHee HW3YYEHHBIX YUYEOHBIX MpeaMeToB: «OKpYKalomUi MU,
«buonorus. 5-7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy wu3yyeHUH XUMHUM TPOUCXOAUT (POPMHUPOBAHME 3HAHUI OCHOB
XUMHUYECKOM HAayKH Kak 00JIaCTHU COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKOU
NEATETbHOCTA YEJIOBEKa M KAaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3amaua y4eOHOTO mMpeaMeTa COCTOWT B (POPMUPOBAHWUU CHCTEMBl XUMHUYECKHX
3HAHUN — BaKHEUIUX (PAKTOB, MOHATUM, 3AaKOHOB U TEOPETUUECKUX TMOJIOKEHUMH,
JOCTYMHBIX O00O0OIIEHU MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B



OpUOOIEHNH K HAay4YHBIM METOJaM T[IO3HAHUS TMPH M3YUYCHHWH BEUIECTB U
XUMHUYECKUX peakIui, B ((OPMUPOBAHUH M Pa3BUTHHU MMO3HABATEIbHBIX YMCHHUU U
UX TPUMEHEHWHM B Y4eOHO-NO3HABATENLHOM M y4eOHO-MCCIIEI0BATEIhCKON
JESITeIbHOCTH, OCBOCHMM MpaBUJ OE€30MacHOrO OOpalleHHus C BELIECTBAMH B
MTOBCEHEBHOM KU3HMU.

[Ipu M3ydeHUu XMMUU HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHHs Ba)KHOE
3HaUYEHHE MPUOOPENH TaKue Ied, KaK:

— (dopMupoBaHHE HHTEIJIEKTYaTbHO Ppa3BUTOM JIMUHOCTH, TOTOBOM K
camMo00pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITCIILHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIIOBUSIM JKU3HU;

—  HamnpaBJICHHOCTh OOy4YeHUSs HA CHCTEeMAaTHYeCKOoe IMpUOOIleHUe
oOy4Jaromuxcs K CaMOCTOSATEIbHON MO3HABATEIbHON JEATENbHOCTH, HAyYHBIM
METOJIaM TO3HaHMSI, (POPMHUPYIOIIUM MOTHBAIMIO U PA3BUTHE CIOCOOHOCTEW K
XUMUWY;

— o0ecIeueHne yCI0BUM, CITIOCOOCTBYIOIIUX MPUOOPETEHNUIO 00 yJarOITUMHUCS
OTbITa Pa3HOOOPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOTO3HAHMSA, KIIOYEBBIX
HABBIKOB (KJIIOUEBBIX KOMIIETEHIMI), UMEIOIUX YHHUBEPCAIbHOE 3HAYEHUE IS
Pa3TUYHBIX BUJIOB JICITEILHOCTH;

— (dopmupoBanune oO0miell (QYHKIIMOHATBLHON W  €CTECTBEHHO-HAYYHOU
TPaMOTHOCTH, B TOM 4YHCJI€ YMEHHH OOBSCHATH U OLEHUBATh SIBJICHUSA
OKPYXAIOIEr0 MHpA, UCIOJb3Yysl 3HAHUS W OMbBIT, MOJYYCHHBIC MPU H3YUCHHUU
XUMHUH, TPUMEHITh WX TPHU PEIIeHHd MNpoO0JeM B TOBCEIHEBHOW KHU3HU U
TPYZIOBOU IEATEIBbHOCTH;

— (QopmupoBaHue y O0Oy4arOUMXCi TYMAaHUCTHUYECKUX OTHOIICHUH,
NOHUMAaHUSI TEHHOCTH XUMHUYECKUX 3HAHUM JJI1 BBIPAOOTKH IKOJIOTHYECKHU
1EeIecO00pa3HOro IMOBEAEHUST B OBITY W TPYAOBOM JEATENBHOCTH B LEISAX
COXPAHEHUS CBOETO 3/I0POBbS U OKPYKAOIIECH HPUPOLHOU CPEBI;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCIIUTAHMIO HAa OCHOBE YCBOCHHs  OOILEYETIOBEUECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGWIST M HAMPABICHHOCTH JATbHEHUIIETO
o0yJeHusl.

OOmiee YMCIO YacoB, OTBEAEHHBIX JUISI H3YYEHUS XHMHUM Ha YpOBHE
OCHOBHOT'0 00111€T0 00pa3oBanus, cocTaniseT 136 gacos: B 8 kinacce — 68 gacos (2
yaca B HeJlelto), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COJAEP XAHME OBYUYEHUA

8 KIIACC

IlepBoHayaILHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Poiap XuMHM B JKM3HU 4YellOBEKa. XUMUSL B CUCTEME HAYK.
Tena u BemecTBa. PU3HMYECKHE CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSHHUE
BelecTB. [loHsiTHE O MeTOAaxX MO3HAHUSA B XUMUU. YHMCThIE BEIIECTBA U CMECH.
Cnioco0nI pa3jieieHus: CMecei.

ATOMBI M MOJIEKYJIbl. XHUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMUYECKHUX
sneMeHTOB. [IpocThie U ClIoXKHbIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckast ¢opmyna. BaneHTHOCTb aTOMOB XUMHUYECKHX D3JIEMEHTOB.
3aKOH TMIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCHUTENbHAS aTOMHas —Macca.
OtHocuTenbHAsE MOJIEKYJIsIpHas Macca. MaccoBast 10151 XUMHUYECKOTO JIEMEHTA B
COCIMHEHUHU.

KomnuecTBo BemectBa. Moib. MonsipHast Mmacca. B3auMocBsi3b KOJIIMYECTBA,
Macchl M YHCIA CTPYKTYPHBIX €IMHMI] BemlecTBa. Pacuérel mo ¢opmynam
XUMHYECKUX COCTUHECHUM.

du3nuecKue U XMMUYECKHUE SBJICHUS. XUMHUUECKas peakius U e€ MpU3HaKHU.
3aKOH COXpaHEHHUsI MacChl BEIIECTB. XHUMHUeckue ypaBHeHus. Knaccudukarus
XUMHUYECKUX PeaKINil (COeAMHEHUSs, Pa3I0KEHUs, 3aMeIlleHUs, OOMEHA).

Xumuyeckuii IKChepumMeHm:

3HAKOMCTBO C XMMMUYECKOHN MOCYA0#, MpaBuwjiaMu pabOThl B J1a00OpaToOpuu U
npuémMamu oOpanieHusi ¢ J1abopaTopHbBIM O00OpPYAOBAHUEM, U3YUEHHE U ONUCAHUE
¢uznuecknx CBOMCTB O00pa3IlOB HEOPTraHWYECKHUX BEIIECTB, HAOJIOCHHE
dusnuecknx (TUTaBJIeHUE BOCKA, TasHUE JIbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE W KOHJACHCAIUS BOJABI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKAJIMBAHUE
METHOM MPOBOJIOKH, B3aUMOJEHCTBUE MeJla ¢ KUCIIOTOMN) SIBICHUM, HAOII0IeHuEe U
OMMCAaHWE MPHU3HAKOB MPOTEKAHUS XMMHUYECKHUX peakuui (paslioxKeHUe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPHIIOM Oapus, pa3joKeHHEe THIPOKCHIA
menu (1) nmpu HarpeBaHwu, B3aMMOACHCTBHE Kene3a ¢ pactBopoM coiu meau (11),
U3y4YeHHE CIOCOOOB pPA3fElIeHUsl CMECEil: C MOMOIIbI0 MarHura, (puiIbTpoBaHUE,
BbINIApUBaHUE, NTUCTWUISAIUS, XpoMaTorpadus, MPOBEACHNE OYUCTKHA IMOBAPEHHOMN
conmy, HaOMIOAEHWE W  ONMUCAaHWE  PEe3yIbTaTOB  MPOBEICHUS  OIBITA,
WUTIOCTPUPYIOIIEr0 3aKOH COXPAHEHHS MAaCChl, CO3JaHUE MOJENed MOJEKY
(I1apocTep>KHEBBIX ).

BaxHeilmue npeacTaBuTe M HEOPraHMYECKUX BeleCTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kucinopon — anemeHT u mpocTtoe
BelecTBo. HaxokaeHue kucimopojia B Mpupojse, (U3MYECKHME U XUMUYECKHUE
cBoiictBa (peakuuu ropeHusi). Oxkcunbl. [Ipumenenue xkucnopona. CrocoOsbl



MOJIyYEHUsT KHUCIIOpoJla B JabopaTopuud W MPOMBIIUIEHHOCTH. Kpyrosopor
KHCJIOpoJia B ipupojie. O30H — alloTponHas Mou(uKamus KUCiIopoja.

TemnoBoit 3hHEeKT XUMHUYECKOW peakIuh, TEPMOXUMUYECKHE YypaBHEHUS,
9K30- U JHAOTEPMHUUYECKHE peakiuu. TOIUIMBO: yroib W METaH. 3arpsi3HEHUE
BO3/lyXa, YCWJIEHHE MapHUKOBOro 3¢ (ekTa, pa3pyiieHue 030HOBOTO CIOsI.

Bomopon — anemeHT U mpocToe BemiecTBO. HaxokaeHue Bojopoaa B
npupoae, (U3MUECKUEe U XUMHYECKHE CBOWCTBA, MPUMEHEHHUE, CIOCOObI
nosyyeHus. Kucnorsl n conu.

MossipHbiii 00BEM ra3oB. Pacy€rsl M0 XUMHUUYECKUM YPaBHEHUSIM.

duznueckue CcBoMCTBa BOJAbl. Boma kak pactBoputenb. PacTtBopsl.
HacplllieHHbIE M HEHACBIIIEHHBIE PAacTBOpPbI. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBast 1074 BEHIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOAbI. OCHOBAaHUA.
Ponb pacTBOpOB B mpupojie U B KU3HU 4YeioBeka. KpyroBopoTr Boabl B PUPO/IE.
3arpsi3HEeHHE NPUPOIHBIX BOJI. OXpaHa U OYUCTKA MPUPOIHBIX BOJI.

Kimaccudukanus Heopranmdeckux coenuHeHuid. Oxcunbl. Knaccudukamms
OKCHJIOB:  coneoOpa3yroniue (OCHOBHBIC, KHCJIOTHBIE, aM(oTepHbIE) W
HeconeoOpasyomue. HomeHnknatypa okcujoB. Du3udeckue U XUMUYECKHUE
CBOMCTBA OKCHIOB. [loydyeHne okcuaoB.

OcHoBanus. Knaccudukanmst ocHOBaHM: WIENOYM W HEPACTBOPUMBIC
ocHoBaHuA. HoMeHknatypa ocHoBaHuMi. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuu. [lonmydyenne ocHOBaHUM.

Kucnorel. Knaccudukarus kucinor. Homenknarypa kucior. ®Ouzudeckue u
XAMUYECKHE CBOWMCTBa KUCIOT. Psp aktuBHoctm MerayuioB H. H. bekerona.
[TonydeHnue Kucior.

Comu. Homenknatypa coseil. @u3n4eckue U XMMHUUYECKUE CBOWCTBA COJIEH.
[Tonmyuyenue cosei.

I'eneTnyeckas CBsI3b MEXKY KJlacCaMU HEOPTAHUYECKUX COEAUHEHHUIM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OMPEAECICHHUE COJIEpKaHUs KHUCIOPOAa B BO3JyX€E, MOJyUYCHHUE,
coOupaHue, pacro3HaBaHWE€ ¥ U3YYCHHE CBONCTB KHCJIOPOJa, HAOIIOJCHUE
B3aMMOJICMCTBUSl BEILECTB C KHCIOPOJOM M YCJIOBHUS BO3HHKHOBEHUS U
npeKpaiieHusi ropeHus (moxapa), O3HAKOMJICHHME C oOpa3laMu OKCHIOB U
ONMHMCaHHWE WX CBOMCTB, IMOJy4YeHHE, COOMpaHHE, paclo3HaBaHHE W H3Yy4YCHHUE
CBOMCTB Bogoponaa (ropeHme), B3amMoaeicTBue Bogopoaa ¢ okcumpom meau (1)
(BO3MOXXHO HCIIOJIB30BaHUE BHUJICOMATEPUAIIOB), HAOMIO/ICHNE OOpa3IlOB BEILECTB
KOJIMYECTBOM 1 MOJb, HCCIEIOBAHUE OCOOEHHOCTEW pPACTBOPEHHUsI BEUIECTB C
pa3IMYHON PacTBOPUMOCTBIO, TIPUTOTOBJICHHE PACTBOPOB C ONPEACTIEHHOMN
MacCOBOW J10JI€ll pacTBOPEHHOrO BEILECTBA, B3aUMOJEHCTBUE BOJbI C METANIAMU
(HaTprieM ©  KaiublieM) (BO3MOXHO HCIOJb30BaHUE BHUIECOMATEPHUATIOB),



UCCJIEIOBAaHUE O0pa3lOB HEOPraHWYECKHUX BELIECTB Pa3JIMYHBIX KJIACCOB,
HAOJII0/ICHUE U3MEHEHUSI OKPACKU WHIWKATOPOB B PacTBOpax KUCIOT W IIEJIOYEH,
u3ydyeHue B3auMmopeiicTBusi okcuaa menu (ll1) ¢ pacTBopoM cepHOW KHUCTOTHI,
KHCIIOT C METajulaMH, pPEaKUUid HeUTpanu3aluy, MOJIYYEHUE HEpPaCTBOPUMBIX
OCHOBAHHWM, BBITECHEHHWE OJIHOI'O MeTajula APYTMM M3 PAacTBOPA COJH, PELICHUE
AKCIEPUMEHTAJIBHBIX 3a/ad MO TeMme «BakHellne KiIacchl HEOPTraHUYECKHUX
COCIMHEHUN.

[Hepuognueckuin 3axkoH u Ilepuoaumyeckas cucreMa XHMHYECKHX
nemeHToB JI. U. MenneneeBa. CrpoeHue aroMoB. XHMHYECKAasi CBS3b.
OKMCIUTETBbHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBbie TOMBITKM KiIacCU(PUKAIMKA XUMUYECKUX dieMeHTOB. [loHsiTue o
TPYINax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIEJIOYHO3EMEIbHBIE METaJUIbI,
raJloreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIe 00pa3ytoT aM(pOTEPHbBIE OKCHIbI
Y TUAPOKCUJIBI.

[lepuonnueckuii 3akoH. [leprpoanueckas cuctemMa XMMHYECKUX 3JIEMEHTOB /1.
N. MenpaeneeBa.  Koporkomepuognass W JJUHHONEpUOAHAass  (OpPMBbI
ITepuonnueckoii cucremel xumuueckux dnemMeHToB JI. . Meunneneesa. Ilepuonasl
u rpynnbl. DU3MYECKUIl CMBICI MOPSAKOBOIO HOMEpa, HOMEPOB MEpHOJA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonsl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  00OJOYeK aToMOB  TMepBbIX 20 XHMHYECKHUX  DJIEMEHTOB
[lepuognueckon cucremnl JI. M. MenneneeBa. XapaKTepUCTUKA XHUMHUYECKOTO
3JIEMEHTA 10 ero nonoxenuto B [lepuonnueckoit cucreme . . Menaeneena.

3aKOHOMEPHOCTH W3MEHEHUS pPaguyca aTOMOB XHMHUYECKHUX 3JIEMEHTOB,
METALTUYECKUX U HEMETAUIMYECKUX CBOMCTB I10 TPYIIaM U MEPUOAAM.

3nauenue [lepuoanueckoro 3akona u [lepruoguyeckoil CUCTEMbI XUMUYECKUX
3JIEMEHTOB JUJIA pa3BuTHs Hayku W npaktuku. [[. Y. MenneneeB — y4y€Hbl U
rpaXKJaHUH.

Xumudeckasi cBsizb. KoBajieHTHast (TOJIApHAsT W HEMOJSAPHAs) CBS3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX AJIEMEHTOB. VIOHHas CBS3b.

Crenenb  okucieHusa. OKUCIUTENbHO--BOCCTAHOBUTENIBHBIE  PEAKIIMH.
[Iponecchl okucaeHns U BOCCTaHOBIIEHUs. OKHUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepuMenm:

U3y4eHHEe OOpa3IOB BEIIECTB METAUIOB W HEMETAIOB, B3aUMOJICHCTBHE
TUAPOKCHIA LHMHKA C pAacTBOPaAaMHM KHUCJIOT U IIEIOYEH, IMPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakluu pa3ioKeHUs, COSTMHEHUS).

Mescnpeomemmnuie ceasu



Peanmu3anpsa MeXnpenIMETHBIX CBSI3€M INPU W3YYEHHM XUMHHM B 8 KJlacce
OCYUIIECTBJISIETCS. 4Yepe3 MCMOJIb30BaHME KaK OOIIMX ECTECTBEHHO--HAYUYHBIX
MNOHATUN, TAK W MOHSATUM, SIBISIOMINXCS CUCTEMHBIMH JJI OTJAEIbHBIX IPEIMETOB
€CTECTBEHHO--HAYYHOI'O IUKJIA.

OO0mre ecTecTBEHHO--HAy4YHbIE MOHATHS: HAYYHBIN (akT, rUnoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, Kiaccudukanus, TMepUOJUYHOCTb, HaOI0/IeHNE,
JKCIIEPUMEHT, MOAECIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SBIICHUE.

®usuka: MaTepus, AaroM, OJJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIHUJ,
U30TOIIbI, PAMOAKTUBHOCTD, MOJIEKYJIA, DJIEKTPUUYECKAN 3apsill, BELIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, ra3, (U3MYEeCKue BEIMYUHBI, CTUHUIIBI
U3MEpEHUs1, KOCMOC, IUIaHETHI, 3B€3/1b1, COJHIIE.

buonorus: dorocunres, aApixanue, buochepa.

I'eorpadus: armocdepa, rugpocdepa, MUHEpanbl, TOPHbIE MOPOJBI,
MIOJIE3HBIE UCKOIAEMBIE, TOIJIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMH4YeCKasi peaKus

[Tepunonnueckuit 3akoH. Ilepuoanueckas cucreMa XUMUYECKUX 2JIEMEHTOB JI.
N. MenpeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB
XUMUYECKUX DJJIEMEHTOB IIEPBBIX TPEX NEPUONOB, Kalus, KaablUusid M HX
COCIMHEHNH B COOTBETCTBHM C TMOJOXKEHUEM »JJIeMEHTOB B llepmonnueckon
CUCTEME U CTPOECHHUEM UX aTOMOB.

CrpoeHue BeliecTBa: BHIbl XUMHUYECKOW CBSI3U. THIBI KPUCTATITMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTAJUIMYECKON PELIETKH U
BHa XUMHYECKOU CBA3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKHUX BEHIECTB. XHUMHUYECKUE
CBOMCTBA BEILIECTB, OTHOCALIMXCS K Pa3IW4HbIM KJaccaM HEOPTraHWYECKHX
COCIMHEHNN, TEHETUYECKas CBSI3b HEOPIaHUYECKUX BEILECTB.

Kiaccudukanus XuMUYeCKHX peakluid Mo pa3JIuyHbIM NpHU3HAKaM (110 YUCITY
U COCTaBy YYAacCTBYIOLIMX B pEAKIMU BEIIECTB, MO TemIoBOMY 3(deKkTy, Mo
U3MEHEHUIO CTENEeHEH OKUCICHHSI XMMHUYECKHUX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTropa). JK30- U IHIOTEPMHUYECKUE PEAKLIUHU, TEPMOXUMUUYECKHE
YPaBHEHHSI.

[Tonsitue o ckopoctu xumuyeckod peakuuu. [loHsTHe 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusaxX. [IoHATHE O FOMOTr€HHBIX M T'e€TepOreHHBIX
peakuusx. [lonsatne o karanmse. [loHsTre 0 xumuueckoMm paBHoBecun. DakTopsl,
BIMSIONIME HA CKOPOCTh XMMHYECKOW pEAaKUUMU M TOJ0XKEHUE XUMHUYECKOTO
PaBHOBECHSI.

OKHCANTENBbHO-BOCCTAHOBUTEIbHBIE  pEAKLMHU,  JJIEKTPOHHBIM  OanaHc
OKHCIIUTEIBHO-BOCCTAHOBUTEIBHON pEaKLUu. CocraBienue YPaBHEHU I



OKHUCIIUTEIbHO--BOCCTAHOBUTENBHBIX ~ PEAKLIMM €  MCIOJIb30BaHUEM  METOJA
AJIEKTPOHHOT 0 OaJiaHca.

Teopust 3IEKTPOIIUTHYECKON JUCCOUUALIMU. DIEKTPOIUTHI U HEAJIEKTPOIUTHI.
Katuonsl, annonsl. MexaHW3M JUCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BHUAAMU
xuMuuecko cszu. Crenens gucconuanuu. CUIbHbBIC U CIa0bIe STEKTPOIUTHI.

Peakiiun noHHOrO 0OMeHa. Y CIoBUS MPOTEKAHUS PEeaKIMii HOHHOTO OOMEHa,
NOJIHBIE W COKpAIllEHHbIE HMOHHBIE YypaBHEHUs peakiuil. CBoilcTBa KHUCIOT,
OCHOBAaHUW U COJIeM B CBETE MPEJACTABICHUNH 00 IJIEKTPOIUTHUYECKOU
nucconuranuu. KauecTBeHHbIE peakd Ha MOHBL. [IoHATHE O TUAPOIIH3E CONEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJEIISIMU KPUCTAUIMYECKUX PELIETOK HEOPraHUYECKHUX
BEIIECTB — METAJUIOB M HEMETAUIOB (rpadura M ajiMasa), CIOXKHBIX BEIIECTB
(x7opuaa HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTUA CKOPOCTH XMMHUYECKON peakiuu
OT BO3JICUCTBHS PA3IUYHBIX (DAKTOPOB, MCCIEIOBAHUE DIIEKTPOIMPOBOJHOCTH
pacTBOpPOB  BEIIECTB, MPOLECCAa AUCCOLMALMU KHCIOT, WICIOYEeH U  COJIEU
(BO3BMOXKHO  HCIIOJB30BAaHHE BHUAEO MAaTEPHUANIOB), IPOBEIECHHUE  OIIBITOB,
WUIIOCTPUPYIOIIUX ~ MPU3HAKU  MPOTEKaHUS  pEaKUUi  HMOHHOro  oOMeHa
(oOpa3oBaHue oOcajika, BBIIEJICHUE Ta3a, oOOpa3oBaHUE BOJbBI), OIBITOB,
WUIIOCTPUPYIOIIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakuuu pasjoKEeHHs, COSAUHEHUS), pacliO3HaBaHUE HEOPraHMYECKUX
BEIIECTB C IOMOIIBKD  KA4YECTBEHHBIX pPEaKIMid HAa HOHBI, PEHICHUE
AKCIEPUMEHTAJIbHBIX 3a]1a4.

HemeTaJyibl 1 MX COeIMHEHHUS

OOmiass xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHune U (Pu3NUecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XHMMHUYECKHME CBOMCTBA Ha IIpUMEpEe  XJIopa
(B3auMoOzeiCTBUE € MeETAJIaMH, HEMETallaMH, Iejo4amMu). XJIOpPOBOAOPOI.
ConsHast kucinoTa, XMMHUYECKHE CBOMCTBA, INOJIYyYEHHE, NMpUMEHEHue. [lericTBue
XJopa U XJOPOBOAOPOJA HA OPTraHW3M 4YeJloBeKa. BakHeWInue XJIOpUIbl U HX
HaXO0XJCHHUE B IPUPOLE.

O6mras xapaktepuctuka 31eMeHToB VIA-rpynmbel. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEepHbIE CTeNneHU okucieHusi. CTpoeHue U (PU3MUYECKHUe CBOMCTBA
IPOCTHIX BEUIECTB — KUCIOPO/AA U CEephbl. AJUIOTPOIHbIE MOAU(DUKAIIMU KUCIOPOIa
U cepbl. XUMHUUecKkre cBoicTBa cepbl. CepoBOAOPO, CTpOeHHE, (PU3NYECKUE U
XuMuyeckue cBorcTtBa. OKCUABI Cepbl KaK MPEACTAaBUTENN KUCJIOTHBIX OKCHJIOB.
CepHast kuciora, (Qunueckue M XUMHUYECKHE CBOMCTBa (00mIME Kak
NpeCTaBUTENsl Kjacca KHCIOT U crnenuduyeckue). XHUMHUYECKHE PEaKIuu,
JeXalie B OCHOBE IMPOMBIIUICHHOTO CHOCc00a TMONY4YeHHS CEPHOM KHUCITOTHI.
[Iprnmenenue cepror KucoThl. Conm CEpHOM KUCIOTHI, KAUECTBEHHAS PEAKLIMS Ha



cynbdar-uoH. HaxoxaeHue cepbl U €€ COCIUHEHUN B MpUpoAe. XUMHUYECKOE
3arps3HEHUE OKPYXKAIOIIEH Cpellbl COCAMHEHUSMH Cepbl (KUCIOTHBIC O],
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MpeI0TBPaICHUS.

OO6mras xapaktepuctuka 37eMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHBIE CTENEHU OKUCIECHUS. A30T, pPaCIpOCTPAHEHHE B MPHUPOJIE,
dusznueckne u XuMu4ueckue cBoiictBa. KpyroBopot azora B npupoje. AMMUak, ero
dbuznueckre U XUMUYECKHUE CBOMCTBA, TIoJyuyeHue u npuMenenne. Conu aMMOHUS,
X QU3NUECKNEe U XUMUYECKHE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakmus Ha
MOHBI aMMOHMS. A30THasi KUCJIOTa, €€ mojiydeHue, (PU3NYECKUe U XUMUUYECKHUE
cBOMcTBa (0OIIME Kak MpENCTAaBUTENS KJacca KHUCIOT M crheluduyecKue).
Hcnonp3oBaHWEe HUTPATOB U COJIEW aMMOHMS B KayeCTBE MHHEPAIbHBIX
ynoOpeHuii. XMMHUUYECKOE 3arpsi3HEHUE OKPYKarollel Cpelibl COCIMHEHUSIMU a30Ta
(KUCTIOTHBIE JIOXIW, 3arps3HEHUE BO3Ayxa, MOYBbl M BoaoémoB). Docdop,
ajutoTponHeie Moaudukanuu (ocdopa, duszmueckne M XUMUYECKHE CBOICTBA.
Oxkcup dhocdopa (V) u dhochopHas Kuciaora, Gu3MIecKue U XUMHIECCKHIE CBOMCTBA,
nonydenne. Mcmonp3zoBanue hochaTtoB B KaUeCTBE MUHEPATBHBIX YI00PEHUIA.

O6mias xapakrtepuctuka 31eMeHToB IVA-rpynmbel. OCoOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTepHbIE  CTENEHH  OKUCIEHUs.  YTJIepoj,  aJUIOTPOITHbIE
Monu(UKAIUKA, PACHPOCTPAHCHHE B TNpuUpoae, (U3NYECKHEe U XUMHUYCCKUE
cBorictBa. Ancopouus. Kpyrosopot yriepoaa B npupoae. Okcuabl yriepoaa, ux
bu3ndyeckue W XUMHUYECKHE CBOWCTBA, JICUCTBHME HAa JKUBBIC OPraHU3MBI,
MOJyYeHHE U TPUMEHEHUE. DKOJIOTHYECKHE MPOOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepona (IV), rumore3a rin00anbHOrO TOTEIJICHUS KJIMMAaTa, MapPHUKOBBIN
addekt. YronbHas Kuciaotra U €€ colid, X (PU3nueckue U XMMHUYECKHUE CBOWCTBA,
nojiydyeHue W TmpuMeHeHwe. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanne kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIbCKOM
XO3SICTBE.

[TepBoHauanbHBIC MOHITUSL 00 OPTAHUYECKHUX BEIIECTBAX KAK O COSAUHEHMSIX
yriepojaa (MeTaH, 3TaH, dTUJIEH, alleTWICH, 3TaHOJI, TJIMIIEPUH, YKCYCHAs KUCIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (Yyroib, NPUPOAHBIA Ta3, HeDTH),
NPOAYKTHI WX TepepaboTku (O€H3MH), MX POJb B OBITY W TPOMBIITUICHHOCTH.
[TonsaTHE 0 OMONOTrMYECKN BaXKHBIX BEIIECTBAX: )KUPaX, OeJIKax, yrieBojax — U Ux
poiM B KM3HM ueloBeKa. MarepuanbHOE €IMHCTBO OpPraHUYeCKUX U
HEOPTraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usnueckue © XHUMHYECKHE CBOMCTBa, IOJIYYEHUE U
npumenenne. CoeauHeHus KpeMHUsT B mpupojge. OOuue mpeacTaBieHus o0
okcuzae kpemuus (IV) u kpemHueBoi kucinore. CHWIMKAThl, UX UCIOJIb30BAaHUE B
OBITY, B MIPOMBIIIUICHHOCTH. BakHelilne cTpouTenbHbIE MaTepHallbl: KepaMuKa,



CTEKJIO, IIEMEHT, 0eToH, xkene300eToH. [IpobiiemMbl 6€30MacHOro MCIOJIb30BAHUS
CTPOUTENIPHBIX MAaTEPUAJIOB B TTOBCETHEBHOM JKU3HHU.

Xumuueckuii IKCnepumMenm:

U3y4YeHHE 00pa3IOB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI,
MPOBECHNE KAUECTBEHHBIX PEaKlNil Ha XJIOPUA-UOHBI U HAOIIOJCHUE TPU3HAKOB
UX TMPOTEKAHUS, ONBITHI, OTpaKalIue (QU3NYECKHUEe U XHMMHUYECKHE CBOMCTBA
rajoreHoB M WX COEAUHEHHH (BO3MOXKHO HCIIOJIb30BAHHE BHIEOMATEPHUAIIOB),
O3HaKOMJIECHME ¢ oOpa3naMu XJIOPUAOB (TaJOr€HUJIOB), O3HAKOMIICHHE C
oOpasnamMmu  ceppl U €€  COEAUHEHHSIMU  (BO3MOXKHO  HCIIOJIh30BaHUE
BUJIEOMATEpUAIIOB), HAOJIOIEHHE Tpollecca OOYIrIIMBaHUsS caxapa MoJl JIeUCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, HW3y4YEHUE XUMHUUYECKUX CBOWCTB
pa30aBiIEHHOMN CEpPHOW KUCIIOThI, IPOBEIECHNE KaUeCTBEHHOW peaKIMu Ha cybdar-
WOH W HaOIIOJICHUE MpuU3HaKa €€ MPOTEKaHMs, O3HAKOMJICHHE C (DU3NYECKUMU
cBoiicTBaMu a3ora, (ochopa M HUX COENUMHEHHH (BO3MOXKHO MCIOJIb30BaHUE
BUJICOMATEPUAIIOB), 00pas3amMu a30THBIX U (HOCHOPHBIX YHOOpEHHH, MOIydEHHE,
coOupaHue, paclio3HaBaHUE U M3YYEHUE CBOMCTB aMMHakKa, IIPOBEJCHUE
KAueCTBEHHBIX peakiuii Ha MOH aMMOHUS U PocdaT-uOH U U3YyUYECHUE NPU3HAKOB
UX NPOTEKaHUs1, B3aUMOJIEUCTBUE KOHLIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEJBIO
(BO3MOYXKHO HCMOJIb30BAHUE BHJIEOMATEPUAJIOB), V3y4EeHUE MOZENEn
KPUCTAINIMYECKUX PEHIETOK anMmasa, Trpaduta, QyaepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aICOPOIIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
YCTPONCTBOM MPOTUBOras3a, MojydyeHue, cOOMpaHue, pacro3HaBaHUEe U HU3y4YEHUE
CBOWCTB YIJICKMCIIOTO Ta3a, MPOBEICHNE KaueCTBEHHBIX PEaKIMii Ha KapOOHAT U
CUJIMKAT-UOHBl W HW3YyYCHHE TNPU3HAKOB HUX MPOTEKAHMS, O3HAKOMJICHUE C
NPOJAYKIIMEH CHIMKATHOM MPOMBIIUICHHOCTH, PEUICHUE SKCIEPUMEHTAIbHBIX
3aj1a4 110 TeMe «BakHele HeMeTauIbl 1 UX COCIUHCHUS.

MeTaJuibl 1 X COeIMHEHUS

OO0uras xapakTepuCTUKa XUMUYECKUX JIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux noioxeHus B llepuoguueckod cucreme xumudeckux odiementos . .
MenneneeBa u ctpoeHusi aromoB. CTpoeHHE MeTaJIoB. MeTamnueckas CBs3b U
METaJUIMYECKasi ~ KpUCTANIMUecKas  Pem€rka.  DJIEKTPOXUMHUYECKUU  pAall
HanpsHKeHU MetaiioB. @U3nyecKkrue U XMMUYECKHUEe CBOMCTBA MeTaiioB. O01ue
CrocoObl MONIydeHUs: MeTaioB. [loHATHE O KOPpPO3MM METAIOB, OCHOBHBIE
CcrocoObl 3amuThl MX OT Kopposuu. CriaBel (CTasib, YyTyH, AIOPATIOMUHUM,
OpoH3a) ¥ X MPUMEHEHNE B OBITY U TIPOMBIIILICHHOCTH.

[lemounbie MeTaJUIbI: TIOJIOXKEHHE B [lepronuueckoil cucTeMe XUMUYECKUX
sanementoB JI. M. MenzeneeBa, CTpO€HHE MX aTOMOB, HaXOXJEHHE B IPUPO/IE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe Hatpus U Kanusi). OKCUIBI U



TUJAPOKCHUIBI HATpud MW Kanus. [I[puMeHeHue MIeNOYHbIX METaulOB U HX
COE€IMHEHUH.

[IlemoyHO3€MENBbHBIE METAJUIBI MArHUM W KaJIbLUU: TOJOXKEHUE B
[lepnoguueckoit cucreMe xumuueckux 3neMeHToB [[. M. MenneneeBa, ctpoeHue
VX aTOMOB, HAXOXJI€HUE B Ipupoae. PU3NYeCcKrue U XUMUYECKHUE CBOMCTBA MarHus
U Kanpuus. Baxuelmue coenMHEHMs] Kaiblusi (OKCUJA, TUIAPOKCHI, COJH).
XKécTkocTh BOJBI U CIIOCOOBI €€ YCTpaHEHUs!.

AJFOMUHUE: TIOJIO)KEeHUE B [lepronueckor CUCTEME XUMAYECKHUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aToma, HaxOoxXAeHHUe B Ipupone. Pusnyeckue U
XMMHUYECKHE CBOMCTBA allOMUHUS. AM(POTEpHBIE CBOMCTBA OKCUAA U THAPOKCH]IA
AJFOMUHUSL.

Kenezo: monoxenue B [lepuoanyueckoit cucteMe XUMAYECKHAX 3JIEMEHTOB /I,
N. MenneneeBa, cTpoeHHE aroMa, HaxOXJIE€HUE B Ipuponc. Pusnyeckue Hu
XUMHUYECKHE CBOMCTBA *kene3a. OKcubl, THAPOKCHIIBI U coiu kene3a (1) u xxenesa
(1), ux cocraB, CBOMCTBA U MOJIYUYCHHE.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C o0pa3llaMud METAUIOB U CIUIABOB, UX (PU3UUECKUMHU
CBOMCTBAMH, H3YyYEHHE PE3YJbTaTOB KOPPO3UU  METALIOB  (BO3MOXHO
UCIIOJI30BAaHUE BHJIEOMATEPHATIOB), OCOOEHHOCTEH B3aMMOJICUCTBHUS OKCHIA
KaJIbLUS M HATpPUs C BOJOM (BO3MOXHO HCIIOJIb30BAaHUE BHJIEOMATEPUAIIOB),
MCCJIEIOBAaHNE CBOMCTB KECTKOM BOJIbI, MPOIECCA TOPEHUS Kejle3a B KUCIOPOJIE
(BOBMOXKHO  HKCIIOJIb30BAaHWE  BHJIEOMATEpPHAIOB), MPU3HAKOB  MPOTEKAHMUS
KAQUECTBEHHBIX PEAKIIMM HA WMOHBI: MATHUS, KAJIbLUSA, AIFOMUHUSA, UHKA, JKEle3a
(1) u xene3a (1), mequ (1), HaOIIOACHUE U ONTUCAHUE MTPOLIECCOB OKPAIIMBAHHMS
IIaMEHU MOHAMU HATpusl, KaJIus W Kajdbldid (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUATIOB), HCCIIeOBaHNE aM(POTEPHBIX CBONCTB THAPOKCHU/IA ATFOMUHHUS
Y TUIPOKCHUIA IMHKA, PEIIEHNE SKCIIEPUMEHTAIBHBIX 3a7a4 110 Teme «BaxHeiue
METAJUIBI U UX COCTUHEHUSI».

XuMHS M OKPYKAKOLIadA cpeaa

BemecTtBa m Marepuanbl B IMOBCEIHEBHOW JKM3HU 4YelloBeKa. be3omacHoe
WCIIOJIb30BaHUE BEIIECTB U XUMHYECKUX peaknuii B ObiTy. IlepBasi momomp mpu
XUMHUYECKUX 0KOrax U OTPaBIICHUSX.

XHUMHUYECKOE 3arpsi3HEHHE OKpYKaroulell cpenpl (MpeesbHas AomycTUMas
KOHLIeHTpalus Beuects, aaiee — [1/IK). Ponp xumMun B perieHun 3K0JI0rM4ecKux
npoOseM.

Xumuueckuii IKcnepumenm:

U3ydeHre oOpa3lioB MaTepUaioB (CTEKJIO, CIUIaBbl METALJIOB, MOJUMEPHBIC
MaTepHaIbl).

Mexcnpeomemmuie ceasu



Peammszamust MexXnpeaMeTHBIX CBsI3eH NMpU HM3yYeHUH XUMHH B 9 Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTeCTBEHHO-HAYYHBIX
HNOHATUMN, TaK U MOHSATHUH, SIBISIOIINUXCS CUCTEMHBIMU JUISl OTAENBHBIX MPEIMETOB
€CTECTBEHHO--HAY4YHOT'O IHKIIA.

OO0mye ecTeCTBEHHO-HAY4YHbIE MOHATHSA: Hay4dHbIM (DAKT, TMIIOTE3a, 3aKOH,
TEOpUs, aHaliu3, CHHTE3, KIacCUPUKALUsi, [EPUOJUYHOCTh, HAOIIOJECHNUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHUE, MOJIENb, SBJICHHUE, NapPHUKOBBIN
3¢ deKT, TEXHOIOT U, MAaTEPUAIIbI.

Odwuszuka: MaTepus, aToM, OJEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIH]I,
U30TOIbl, PaAUOAKTUBHOCTb, MOJIEKYJA, AJIEKTPUUYECKUIN 3apsij, NPOBOIHUKH,
HOJYNPOBOJHUKHU, AUDJIEKTPUKH, (POTODJIEMEHT, BELIECTBO, TEI0, OO0BEM,
arperaTHO€ COCTOSIHUE BEIIECTBA, I'a3, pacTBOP, PACTBOPUMOCTh, KPUCTAIIINYECKAS
pemérka, CriaBbl, (U3MUYECKUE BEIMYUHBI, CIUHHUIBI U3MEPEHHs, KOCMHUYECKOEe
IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CoHLIE.

buonorusi: dborocuntes, npixanwe, Ouocdepa, IKOCUCTEMA, MHUHEPAIbHBIE
yI10OpeHMs, MUKPO3JIEMEHThI, MAKPO3JIEMEHTHI, TUTATEIbHbBIE BEIIECTBA.

I'eorpadus: armocdepa, rugpocdepa, MuUHEpanbl, TOPHbIE MOPOJBI,
HOJIE3HBIE UCKOMaeMBbIE, TOILJIUBO, BOJIHBIE pecypcesl.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PpE3yJbTAaThl OCBOEHHS MPOrpaMMbl OCHOBHOTO OOIIETro
o0pa30oBaHUsl JOCTUTAIOTCS B XOJIe OOYYECHHsS] XUMUW B C€IMHCTBE Y4eOHOU U
BOCIIUTATEIILHON JCSITEIILHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMUA POCCUHCKUMHU
COIMOKYJIBTYPHBIMH ¥ JTYXOBHO-HPAaBCTBCHHBIMH IICHHOCTSIMHU, TPHUHSATHIMH B
oOIIecTBe MpaBUJIaMU M HOPMAaMU TOBEJIEHHUS M CIHOCOOCTBYIOT MpoIleccam
CaMOTIO3HAHUS, CAMOPA3BUTHS U COIHAIIA3AIUN 00 yJarOITUXCSl.

JIMYHOCTHBIE  pE3yAbTAaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYarOUIUXCS
PYKOBOJICTBOBATBHCSI  CHCTEMOW IMO3UTHUBHBIX IIEHHOCTHBIX OpHUEHTAlMH U
pacIIMpEeHUEe OMBITA JISATEIHHOCTH Ha €€ OCHOBE, B TOM YHCJI€ B YACTH:

1) naTpHOTHYECKOTO BOCTTUTAHUSI

IIEHHOCTHOT'O OTHOIICHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUIECKOMY
U HAy4YHOMY HAcJe/Mi0, TMOHMMAaHMS 3HAYEHUS XUMUYECKONW HAyKH B JKU3HU
COBPEMEHHOT'0 OOIIECTBa, CIOCOOHOCTH BJIAJIETh JOCTOBEPHOW HHGpOpMAIMEH O
MEPEIOBBIX JOCTIKCHUSAX M OTKPBITHUSX MHPOBOM M OTCUYECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPOMCTBE MUpA U OOIIECTBA;

2) rPaKIaHCKOT0 BOCTIUTAHUS

NPENICTaBIIEHUs O COLMAJIBHBIX HOpPMax M TMPaBWIAX MEKINYHOCTHBIX
OTHOIIECHUI B KOJUICKTUBE, KOMMYHHKATUBHONH KOMIIETEHTHOCTH B OOIIIECTBEHHO
NOJIE3HOW,  Y4eOHO-UCCIIEeOBAaTEIbCKOM, TBOPYECKOM W JIpPYyrux  BHUAAX
JIESITENHbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOM COBMECTHOW JEATEIbHOCTH TpHU
BBITIOJTHEHWW YYE€OHBIX, TO3HABATENbHBIX 3a/1ad, BBIMIOJTHEHUN XUMHUYECKUX
AKCIIEPUMEHTOB, CO3/IJaHUN YICOHBIX MTPOCKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAHHIO
U B3aWMOIIOMOIIM B TIPOILIECCE OTOW Yy4EOHOM JEeATEeIbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TIOBEJEHHWE W TIOCTYNKHA CBOUX TOBApHILEH C TO3HUIMHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YIETOM OCO3HAHUS TTOCIIECICTBUN MTOCTYIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHUSI .

MHUPOBO33PEHUYECKUE MPEICTABICHUS O BELIECTBE M XHMMUYECKOW peakiuw,
COOTBETCTBYIOIIMNE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABJISIOLINE
OCHOBY JIJII TTIOHUMAaHUSI CYIIHOCTH HAyYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs TPHUPOMBI, B3aUMOCBI3SX YEIOBEKa C
IPUPOJAHON CPEIO, O POJIM XMMUU B MO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABaTEJIbHbIE MOTHUBBI, HANIPABJICHHBIC HA TMOJYYCHHUE HOBBIX 3HAHWUH IO
XUMUH, HEOOXOIUMbIC NJii OOBSICHEHHS HAOII0JaeMbIX MPOILIECCOB U SIBICHUH,
MO03HABATEIbLHON, WH()OPMAIMOHHOW W YHUTATEIIbCKOW KYJIBTYpPHI, B TOM YHCIIC
HABBIKOB CaMOCTOATENBHOM paboThl C y4eOHBIMHU TEKCTaMHU, CIPABOYHOM



JUTEpPaTypor, JOCTYIMHBIMU TEXHUYECKHUMHU CpPEICTBAaMU HWH(OPMAIIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYYEHHIO M TO3HAHWIO, JIFOOO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K camMOOOpa3OBaHHWIO, MPOEKTHOM W  HMCCIIENOBATEIHCKOU
NEeSATENbHOCTU, K OCO3HAHHOMY BBIOOpPY HAINpaBICHHOCTH U YPOBHS OOy4YeHHUS B
JlIaJIbHEHIIIEM;

4) hopMHUpOBaAHUS KYJIbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH W3HU, OTBETCTBEHHOIO OTHOIIEHUSI K CBOEMY
3JI0POBBI0, YCTAHOBKM Ha 3JI0pPOBBIM 00pa3 KU3HU, OCO3HAHHUE IOCJIEACTBUUA U
HENPUITUE BPEAHBIX MPUBBIYEK (YHIOTPEOJICHUS aIKOT0JIsl, HAPKOTUKOB, KypeHusi),
HEOOXOIMMOCTH  COONIOZICHUSI TMpaBWJ OE30MacHOCTU TIPU  OOpaIleHUuu C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U peaibHOM KU3HU;

5) Tpya0BOr0 BOCTIMTAHUSI:

UHTEpEC K MPAKTUYECKOMY U3yUYEHHUIO Tpodeccuil u Tpyaa pa3inyHOro poja,
YBaXEHUE K TPYAYy M pe3ylbTaTaM TPYAOBOM AEATEILHOCTH, B TOM 4YHUCJIE Ha
OCHOBE IMPUMEHEHHSI MPEAMETHBIX 3HAHMM MO XUMHUH, OCO3HAHHBIM BBIOOP
WHJUBUIYaJbHONU TPACKTOPUHU MPOJOJKEHUST 00pa30BaHUs ¢ yUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTU K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHENHON MpodeCCHOHATBHON ACSITEIBHOCTH M Pa3BUTHs HEOOXOIUMBIX YMEHUH,
TOTOBHOCTh aJalTUPOBATLCA B IPOQPECCUOHATILHOM CpeJIe;

6) 3K010rH4ecKOro BOCIIUTAHUSI:

HKOJIOTHYECKH 1€J1€CO00pa3HOE OTHOIICHHE K MPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBaHUs, IOHUMAHUE IIEHHOCTU 3JI0POBOTO U
Oe3omacHoro o0Opa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3MYECKOMY M TMCUXUYECKOMY 3JI0POBBIO, OCO3HAHHE ILIEHHOCTH COOJIIOJICHUS
npaBmI 0€30I1aCHOT0 MOBEAEHUS ITPU pabOTe C BEIIECTBAMHU, a TAKKE B CUTYaIIUAX,
YIPOXKAIOLIKNX 3I0POBBIO U KU3HU JIIOACH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHMSI, MOJy4aeMble NPU U3YYEHUU XUMHH, JJIS
pELIEHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH ITPUPOTHON CPENOU, I TTOBBIIICHUS
YPOBHS  DKOJOTHYECKOW KYyJIbTYpPhl, OCO3HaHHUS TJ00aJbHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJEM M MyTeW UX PEIICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCS UM B MO3HABATEILHOM,
KOMMYHHUKAaTHUBHOM U COLIMATIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

B cocraBe wMeranmpeAMETHBIX pe3yNbTaTOB BBIICISIOT 3HAYUMBIE IS
dbopMupoBaHUs MHUPOBO33PEHUSI OOIIEHAYYHBIE TMOHATHUS (3aKOH, TEOpHus,
NPUHIINI, TUTIOTE3a, (DAKT, CUCTEMa, MPOIIECC, SKCIEPUMEHT U JIPYTroe.), KOTOpbIe
UCTIONIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TpEIMETax U TO3BOJISIIOT Ha
OCHOBE 3HaHUU W3 ITUX MOPeIMETOB (HOPMUPOBATH MPEJCTABICHUE O I1EJIOCTHOM



HAyYHOU KapTHUHE MHpa, ¥ YHUBEpCAJIbHbIC ydeOHbIE NeHCTBHs (ITO3HABATEIbHEIE,
KOMMYHUKAaTHBHBIC, PETYJISATHBHBIC), KOTOpbIC OOECIeuynuBarOT (GopMUpoBaHUE
TOTOBHOCTH K CAMOCTOSITEJIBHOMY IUJITAHUPOBAHUIO M OCYIIECTBJICHUIO Y4eOHOM
JIeSITeTHHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUSA

ba3oBble jjornueckue a1eiicTBUs:

YMEHHUS HCIONb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TMPH OCBOEHUHU
3HAHWM: PACKPBIBATh CMBICT XMUMHUYECKUX TMOHATHHA (BBIACIATh WX XapaKTEPHBIC
NPU3HAKK, YCTAHABJIMBATh B3aWMMOCBSI3b C JIPYTUMHU TIOHATHIMH), HCIIOJIb30BaTh
HOHSITHS JIJIs1 OOBSICHEHUS! OTACNIbHBIX (PAKTOB U SIBIICHUM, BHIOWpATh OCHOBAHUS U
KPUTEPHUH ISl KIACCH(PUKAIMA XUMHUYECKUX BEIIECTB M XMUMHUYECKHX PEaKIUH,
YCTaHABIMBATh TMPUIMHHO-CIEACTBEHHBIC CBS3M MEXAY OOBEKTAMU H3yUCHUS,
CTPOUTH JIOTUYECKHE PACCYXKACHUS (MHIYKTUBHBIC, JCTYKTHBHBIC, 10 aHAJIOTHH),
JIeNIaTh BBIBOJBI U 3aKITIOUYEHUS;

yMEHHE TPUMEHATh B TIPOLIECCE TMO3HAHUS TOHATHS (NIPEAMETHBIE U
MeTanpeIMETHbBIC), CHMBOIMYECKHUE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEeMbIe B XUMUH,
peoOpPa3oBBIBATh IIMPOKO MPUMEHSIEMBIC B XUMUU MOJICIIbHBIC TIPEICTABICHHS —
XUMUYECKUH 3HAK (CUMBOJI 3JEMEHTAa), XHUMUYeckas ¢GopMylna U ypaBHEHHUE
XUMHUYECKON PEaKIuu — MPU PEIICHUH Y4eOHO-TT03HABATENbHBIX 3a7a4, C YIETOM
ATUX MOJETHHBIX TPEICTABICHUN BBISBIATH M XapaKTEPHU30BATHh CYIIECTBCHHBIC
NPHU3HAKH U3Y4aeMbIX O0BEKTOB — XUMUYCCKUX BEIECTB U XUMHUECKUX PEAKITUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, NPUYMHHO-CJIE/ICTBEHHBIE CBS3HM U
POTHUBOPEYHS B H3y9a€MbIX MPOIECCAX U SIBICHHUSIX.

Ba3oBble uccienoBaTebCcKue TeiCTBUS

YMEHHE HCITOJIb30BaTh ITOCTABJICHHBIE BOIPOCHI B KAa4eCTBE HMHCTPYMEHTA
MO3HAHUWS, a TaKKe B KayeCTBE OCHOBBI JUisi (OPMUPOBAHUS THUIOTE3BI 10
POBEPKE MPABUILHOCTH BHICKA3bIBAEMBIX CYXKICHUI;

NPUOOPETEHUE ONbITa 10 IUIAHUPOBAHUIO, OPraHW3AlMA W TIPOBEJICHUIO
YUEHUYECKHX OJKCIIEPUMEHTOB, YyMEHuE HaOJIoJaTh 3a XOAOM IIpolecca,
CaMOCTOSITETILHO MPOTHO3UPOBATh €0 Pe3yibTaT, (HOpMyIUpOBaTh 000OIICHUS U
BBIBOJIBI 110 PE3yJIbTaTaM MPOBEIEHHOTO OIBITA, UCCIEAOBAHUS, COCTABISATh OTYET
0 MpoJIeTaHHOM pabore.

PabGora ¢ unpopmaumei:

yMEHHE BBIOWpaTh, AHAIU3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3TUYHBIX BUIOB U (OPM MPEICTABICHUS, MOTYIAEMYIO U3 Pa3HBIX UCTOYHUKOB
(HaydHO-TIONyJIApHAsl JIUTEpaTypa XUMHUYECKOTO COJEP)KaHHS, CIPaBOYHBIC
nocobusi, pecypcsl NHTepHeTa), KPUTUYECKH OIICHUBATh MPOTUBOPEUMBYIO H
HEJOCTOBEPHYIO MH(POPMAIIHIO;



YMEHHE MPUMEHSTh Pa3IMYHbIE METOJBl M 3alpoChl MPHU MOUCKE U OTOOpE
uHQOpMallM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAUMBIX [JIsi BBITIOJTHEHUS
y4eOHBIX U MO3HABATENbHBIX 3a7]a4 ONMPEAEIEHHOr0 TUIA, TPUOOPETEHHUE OMbITA B
00JaCTH  MCTONB30BaHUS  MHGOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOI'O UCIOJIb30BAHMS PA3IMYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITETILHO BHIOMPATHh ONTUMAIBHYIO (pOpMY MpeacTaBieHus: HHpopMaluu u
WUIIOCTPUPOBATh pEIIaeMble 3a/1aud  HECJIOXKHBIMU CXEMaMH, JHarpaMMamy,
apyrumu opMaMu rpadyKy U UX KOMOMHAIMSIMH,

YMEHUE UCIOJb30BaTh M AaHAJIM3UPOBATH B Ipolecce ydyeOHOH U
UCCJIEIOBATEIbCKON JEATENbHOCTH MH(DOPMAIMIO O BIUSHUU MPOMBIIUICHHOCTH,
CEIBCKOI0 XO35MCTBA WM TPAHCIIOPTA HA COCTOSHUE OKPYXKAIOIIEH INPUPOJHOU
Cpelbl.

KoMMyHHMKATHBHBbIE YHHBEpPCaJIbHbIE Y4eOHbIE 1eiCTBUS:

yMEHHUS 3aJaBaTh BOIPOCH (B XOJ€ Jauajgora W (WIh) IUCKYCCHUH) TIO
CylmecTBy  oOCyXkmaemMoil  TeMbl, (OPMYIHpPOBATH CBOU  MPEHJIOKCHHS
OTHOCHUTEINIbHO BBIMIOJHEHUS IPEAJIOKEHHON 3a/1a4H;

YMEHUS  MPEJCTaBIATh  IOJYYEHHbIE  pe3yJibTaThl  IMO3HABATEJIbHOMN
NEATEIbHOCTY B YCTHBIX M IHCBbMEHHBIX TEKCTax; JeNaThb NPE3CHTALUIO
pPE3yNbTATOB BBHITIOJHEHUS XUMHYECKOTO IKCIIEPUMEHTa (J1a0OpaTOPHOTO OIIbITa,
1a00paTOpHOM pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEILIECTB, yU€OHOI0 MPOEKTA);

yMEHUS y4eOHOTO COTPYJHHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATEIbHOM W  HCCIENOBATENbCKOW  JICATEIIBHOCTM  IPU  PEUICHUU
BO3HUKAIONTUX TPOOJIEeM Ha OCHOBE y4€Ta OOIIMX WHTEPECOB W COTJIACOBAHUS
no3utivii (00CyxkaeHuss, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBbI», KOOPJIUHAIIUS
COBMECTHBIX JICUCTBUM, OIPEAECICHUE KPUTEPUEB MO OLEHKE KadecTBa
BBITIOJTHEHHOM pa0oThI U JApyTHE).

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUA:

YMEHUE CaMOCTOATENbHO ONPEIENSATh LENH JEATebHOCTH, IUIAaHUPOBATh,
OCYUIECTBIISATh, KOHTPOJIUPOBATh M MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JIeSITEeNbHOCTD, BHIOUPATh Hanbosee d3(PPEeKTUBHBIC CITOCOOBI peIieHUs] yUeOHBIX U
MO3HABATENbHBIX 3aJlad, CaMOCTOSATEIbHO COCTaBJISITh WM KOPPEKTUPOBATh
IPEAJIOKEHHBIM QJITOPUTM  JEUCTBUW NPU BBIIIOJHEHUM 33JaHUN C Y4YETOM
MOJTyYE€HHsI HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEaKLHUSX,
OLICHUBATh COOTBETCTBHUE IMOJIYUYEHHOIO pe3yjbTaTa 3asiBJICHHON LIeNHd, YMEHUE
UCIIO0JIb30BaTh U aHAJTU3UPOBATH KOHTEKCTHI, Mpe/jIaracMble B YCIOBUU 3aJJaHUN.

NPEJIMETHBIE PE3YJIBTATHI

B cocraBe nmnpeaMeTHBIX pPE3yNbTATOB IO OCBOCHHUIO 00S3aTEIBHOrO
collep KaHMs, YCTAHOBJIEHHOTO JIaHHOW eaepanbHOll paboueil mporpammoi,
BBIJICTISIFOT: OCBOEHHBIE OOYYAIOIIMMHUCS HAy4YHbIC 3HAHUS, YMEHHUS U CIOCOOBI



neucTBul, crnenudpuUeckue I8 TpPEAMETHOM o001acTh  «XUMHUS», BUIBI
NEATEIBHOCTY MO  TOJYYEHUIO HOBOI'O  3HAHUS, €ro HWHTEpHpeTaluH,
peoOpa3oBaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CUTYaIUsIX.

K xonmy oOydenus B 8 kiacce npeamMeTHbIe pe3yIbTaThl HA 0A30BOM ypOBHE

JOJIKHBI OTPaXkaTh COOPMUPOBAHHOCTD Y 00YUaIOIMMUXCS YMEHUM:

e pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHATUH: aTOM, MOJIEKYJIa,
XUMHUYECKUM DJIEMEHT, IPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECH
(omHOpPOHAST M HEOJHOPO/AHAS ), BaJIGHTHOCTh, OTHOCUTENIbHAS aTOMHASI U
MOJIEKYJISIpHAasi Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJSpHAs Macca,
MaccoBasi J10JIsl XUMHUYECKOTO 3JIEeMEHTa B COCTMHEHUH, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTAa, OCHOBAHHUE, COJIb, IEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHUSI, XUMHYECKasi peakius, KiacCUu(PUKaius peakiuil: peakiuu
COCAMHEHUS, PEAKIHUH PA3JIOKECHUS, PEaKUUW 3aMEUICHUS, PEaAKUIUU
oOMeHa, ’K30- ¥ SHJOTEPMUYECKHE PEaKIIMH, TEIUIOBOU A (EKT peakiini,
AIpO aTOMa, JJIGKTPOHHBIM CJOW aroma, aToMHas OpOWTalb, pPaIUyC
aToOMa, XMMHYECKAsl CBS3b, MOJIAPHAS M HEIMOJSPHAs KOBAJIEHTHAS CBS3b,
WOHHAS CBSI3b, MOH, KaTMOH, aHUOH, PacTBOp, MAcCOBas J0Jisl BEMIECTBA
(MporeHTHAs! KOHIIEHTpAIlUs) B paCTBOPE;

e WUIOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX XHMHWYECKHUX TMOHATHM U
MIPUMEHSATH 3TU MMOHATUS MPU ONMMCAHUU BEIIECTB U UX NPEBPAILLICHUMN;

e HCIOJIb30BaTh XUMHUYECKYH) CHMBOJMKY JUIS COCTaBlieHUs (popmyn
BEILIECTB U YPABHEHUN XUMHUYECKUX PEAKLIUM;

e ONpENETATh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIWHEHUSX,
CTENEHb  OKUCICHMSI  BJIEMEHTOB B  OMHApPHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OINPEACIEHHOMY KJIAacCy COCIUHEHUU I10
dbopmynam, BHUJ XUMHUYECKOM CBSI3M (KOBaJieHTHAs W MOHHAas) B
HEOPraHUYECKUX COCIMHEHHUSIX;

e packpbiBaTh cMmbici [lepuonnueckoro 3akona J[. WM. Menneneesa:
JIEMOHCTPUPOBATh TMOHUMAHUE NEPUOAUYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKUX JIEMEHTOB OT MX IOJOXKeHUs B llepuomnueckon cucreme,
3aKOHOB COXPAHEHHSI MACChl BEIIECTB, ITOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHHSI, 3aKOHAa ABOrajipo;

e ONUCHIBATH MW XapakTepuszoBaTh TabmuuHyro ¢opmy Illepuoguyeckoit
CUCTEMBbl XMMMYECKUX DJJIEMEHTOB: pa3jidyarTh [IOHITUS «TJIAaBHAas
noarpynna (A-rpynna)» u «modounasi noarpymnmna (b-rpymnmna)», Maneie u
OOJBIIIME TEPUOJbI, COOTHOCUTh OO0O3HAYCHUs, KOTOPhIE HMEIOTCA B
tabnuie «llepuomnueckass cucrema xumuyeckux osnementoB . .
MenpeneeBay ¢ YUCIOBBIMM XAPAKTEPUCTUKAMHU CTPOCHHUS aTOMOB



XUMUYECKUX DJIEMEHTOB (COCTaB U 3apsij siapa, 00Ilee YUciao dJIEKTPOHOB
U pacrnpeiesieHUe X MO 3JIEKTPOHHBIM CJI0SIM);

KJIacCCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTraHWYECKHUE BEIIECTBA,
XUMUYECKUE peakliuu (M0 YUCIy U COCTaBY Y4YAaCTBYIOIIMX B pPEaKIUU
BELIECTB, N0 TEIIOBOMY 3((PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHME CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKIAsl OMMCAHUE TPUMEPAMU MOJIEKYIISIPHBIX
YPABHEHHMM COOTBETCTBYIOIINX XUMHUECKUX PEAKLINN;

MIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCMMOCTU OT UX Kau€CTBEHHOTO
COCTaBa, BO3MOXHOCTH IMPOTEKAaHWS XUMHUYECKUX NPEBpALICHUNA B
Pa3IMYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJISPHYIO M MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO JOJIO XUMHUYECKOrO JJIeMEHTa 1o Qopmye
COEIMHEHUS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MTPOBOJAUTH PACUETHI
M0 YPABHEHUIO XUMUYECKON PEAKIIUU;

MPUMEHSTh OCHOBHBIE OIEpallii MBICIUTEIBHON JAESTEIbHOCTA — aHAIU3
U CHUHTE3, CpaBHEHHE, 0000IeHue, CHUCTeMaTU3aluio, KiacCcu(uKaiuio,
BBISIBJICHUE MPUYMHHO--CIEACTBEHHBIX CBA3EH — ISl MU3YYEHHS CBOICTB
BEIIECTB U XUMHUYECKHX PEAKIUN, ECTECTBEHHO-HAYyYHbIE METO/bI
MO3HAHUS — HAOIIOJICHUE, U3MEPEHUE, MOJIETUPOBAHUE, HKCIEPUMEHT
(peanbHbBINA U MBICTICHHBIN);

ClelIoBaTh  IpaBWjaM  [OJb30BAaHUS  XUMHYECKOM  TOCYIOM U
7abopaTopHBIM  00OpYJIOBAaHMEM, a TakKe TMpaBWjiaM OOpameHust ¢
BEIIECTBAMU B COOTBETCTBHUM C HWHCTPYKIMSIMU 1O BBINOJHEHUIO
7a00paTOPHBIX XHUMHUYECKUX OMNBITOB IO TOJYYEHHUIO M COOHpPAHUIO
ra3oo0pa3HbIX BelEeCTB (BOJAOPOJA M KHUCIOPOJA), MPUTOTOBICHUIO
PacTBOPOB C OMNPEAEIEHHON MACCOBOM JI0JE€W paCTBOPEHHOTO BEIIECTBA,
IJIaHUPOBAaTh W MPOBOAUTHL  XUMHUYECKHE  AKCIEPUMEHTHI MO
pacIio3HaBaHUIO PACTBOPOB IIEIOUYEH U KUCIOT C MOMOIIbI0 HHIUKATOPOB
(;makmyc, heHondTanenH, METUIIOPAHXK U APYTHE).

K xon1y oOyuenus B 9 kjacce npeaMeTHbIe pe3yIbTaThl HA 0A30BOM ypOBHE
JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y 00YJAIOIIUXCS YMEHUM:

pPacKpbIBaTh CMBICI OCHOBHBIX XWUMHUYECKHMX TNOHSATHUW: XHUMHYECKH
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, AHUOH, IPOCTOE BELIECTBO,
CIIO)KHO€ BEILIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCJICHHS, XUMUUECKasl peaKIi[usi, XUMUYeCcKasl CBs3b, TEIUIOBOM 3(PdeKT
peakiuu,  MOJb, MOJSIpHBIH  00BEM,  pacTBOp,  AJIEKTPOJIUTHI,
HEIEKTPOIUTHI, JJIEKTPOJIMUTHYECKAS JIUCCOLMALNS, PEAaKIUH HOHHOIO
oOMeHa, KaTanu3aTrop, XHMHUYECKOE€ pPaBHOBECHE, OOpaTUMBIE U



HEOOpaTUMbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH,
OKHMCJINTE]Ib,  BOCCTAHOBHTEJb, OKHCIEHHE W  BOCCTAHOBJICHHE,
ajutorTponusi, aMm(GOTEPHOCTh, XUMHYECKasi CBSI3b (KOBAJICHTHAs, MOHHAas,
METAJUNIMYECKas), KpUCTAJIMUECKass pemérka, KOppo3us METaJlIoB,
CIUIaBbl, CKOPOCTh XHUMHUYECKOW peakiuu, MpeAeTbHO JOMYyCTUMAs
koHnentpanus [TJIK BemecTna;

WUTIOCTPUPOBATh B3aMMOCBSI3b  OCHOBHBIX XMMHUYECKUX IIOHATHH U
MPUMEHSITh 3TU MOHSTHUSA MPU ONMKUCAHUY BEUIECTB U UX MPEBPAILICHUII;
UCIIOb30BaTh XUMHUYECKYI0 CHMBOJIUKY JUISI COCTaBJICHUS (POpMyn
BEILIECTB U YPABHEHUN XUMHUECKUX PEAKIIU;

OMPEAENATh BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMHUYECKUX DJIEMEHTOB B
COCIMHEHUSAX Pa3IUYHOrO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OIpeAeEHHOMY KJIacCy COEAMHEHUU Mo ¢opmysiam, BHJI XUMHYECKOU
CBS3M (KOBWJICHTHAs, WOHHAs, METAUNIMYECKas) B HEOPTraHUYECKUX
COCTMHEHUSAX, 3apsJl MOHA 10 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PAacTBOpaX HEOPraHWYECKUX COCAMHEHMH, TUM KPHUCTAIUYECKOM
PELIETKN KOHKPETHOI'O BELIECTBA;

packpsiBath cMbIca Ilepuomnueckoro 3akona JI[. M. MenneneeBa wu
JIEMOHCTPUPOBATh €r0 IMOHMMAaHHME: OIKMChIBaTh W XapaKTepHU30BaTh
Tabnuunyo (opmy llepuoandeckoit CUCTEMbl XUMHUYECKUX 3JIEMEHTOB:
paznuuath TMOHATHUS «IJIaBHas moarpymnmna (A-rpynma)» U «moOodHas
noarpynna (b-rpynma)», manble U OONbIIME TEPUOABI, COOTHOCHTH
0003HAYCHHUS, KOTOPBbIE HMMECIOTCS B IIEPUOJAMYECKOM TabiuIe, C
YUCJIOBBIMU  XapaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XMUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsij sjapa, OOIIee YHUCIO DJJIEKTPOHOB U
pacrpeieiecHie HX 10 DJIGKTPOHHBIM CJIOSIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHU CBOMCTB 2JIEMEHTOB M WX COCAUHEHUU B
npezeiiax MaJjibIX MNEPUOJIOB U TJIaBHBIX MOATPYIMI C Y4ETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(UIIUPOBATh XUMHUUYECKHE DJIEMCHTHI, HCOPraHWYECKHE BEIIECTBA,
XUMUYECKUEe peakiuu (10 YMCIy W COCTaBYy YYACTBYIOIIUX B pPEaKIUU
BEILIECTB, MO TEIIOBOMY (PEKTy, M0 U3MEHEHUIO CTENEHEW OKUCIICHUS
XUMUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIMME W CHEMU(UUESCKHEe XUMHUYECKHE
CBOMCTBA MPOCTBIX M CJIOXKHBIX BEIIECTB, IOJATBEP)KAas OIKUCAHUE
npuMepaMi MOJICKYJISIPHBIX M HMOHHBIX YypaBHEHUN COOTBETCTBYIOIIHMX
XUMHUUYECKUX PEAKIINI;

COCTAaBJISITh  YPAaBHEHMS  AJIEKTPOJMTHYECKOM JUCCOLMALUM  KHUCIIOT,
LIEJI0YEH U COJIEM, TTOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIMM MOHHOTO



oOMeHa, ypaBHCHHS pEaKIUH, MOATBEPKIAIONIUX CYIIECTBOBAHUE
TCHCTHYECKOM CBSI3U MEXIY BEIIECTBAMH Pa3JIMYHBIX KJIACCOB;
pacKpeIBaTh CYIIHOCTh OKHCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUMA
MTOCPEICTBOM COCTaBJICHHUS SJICKTPOHHOI'O OaJlaHca 3THX PeaKIni;
MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHWSI,
BO3MOXKHOCTH TIPOTEKAHUS XUMHYECKUX TPEBpaIlleHUN B Pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYIO W MOJSPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JIOJI0 XHWMHYECKOrO0 »JJeMeHTa 1o QopMyIie
COCIMHEHHS, MaCCOBYIO JIOJIO BEILIECTBA B PACTBOPE, NMPOBOAUTH PACUETHI
110 YPaBHEHHIO XUMUYECKON PeaKIuu;

coOnogaTh  MpaBuja  IOJIB30BAHUSA ~ XMMHUYECKOW  IMOCYyAOH H
7abopaTopHBIM  O0OpYJOBaHMEM, a TaKXe MpaBuia oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBMM C HWHCTPYKIMSIMU TI10 BBIOJHEHHUIO
7a00paTOPHBIX XHMHYECKUX OIBITOB II0 TIOJYYECHHUIO M COOHMpPAHHIO
ra3o000pa3HbIX BEIIECTB (aMMHAaKa U YIJIEKUCIIOro ra3a);

MPOBOJIUTh  PEAKIUH,  TOATBEPKIAIOIMINE  KAYeCTBEHHBIM  COCTaB
Pa3JIMYHBIX BEIIECTB: PACcO3HABATh OMBITHBIM MyTEM XJIOpUJI-, OpOMU/I-,
uonua-, kKapOoHat-, ¢ocdar-, CWIHKAT-, Cyiab(har-, THIAPOKCHUI-HOHBHI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAIJIOB, MPUCYTCTBYIOIIHE B
BOJIHBIX pacTBOpPaxX HEOPTaHWUYECKHUX BEIIECTB;

MIPUMEHSTh OCHOBHBIE OIEpallii MBICIUTEIBHON JAEATEILHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHCTEMAaTU3AIUIO0, BBISBICHUC
MPUYUHHO-CJICICTBEHHBIX CBS3€H — IS M3Y4YCHUS CBOWCTB BEIIECTB U
XUMHYECKUX PEaKIUii, eCTeCTBCHHO-HAyYHbIC METOABl TIIO3HAHHUS —
HaOII0JICHUE, WU3MEPEHHUE, MOJEIMPOBaHUE, SKCIIEPUMEHT (pEaIbHBIM U
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KonnuectBo yacos
Ne HanmeHnoBanue pa3ieioB u DJIeKTpPOHHBIE (LU (PPOBHIE)
KonTtpoabHble IIpakTH4eckue
n/n TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypchl
padoTbI padoThI
Pasnea 1. [lepponayajibHble XUMHUYECKHE NOHATHS
XuMust — BaxkHasi 001acTh
11 €CTECTBO3HAHUS U 5 0 5 bubmuorexa [IOK
' MPAKTUYECKOU IEeSATETbHOCTH https://m.edsoo.ru/7f41837¢c
YeJioBeKa
12 BemecTBa 1 xumnuueckue 15 1 0 bubmuotexa [JOK
' peaKiuu https://m.edso00.ru/7f41837c
Hroro no pazueny 20
Pa3pen 2. BaxxHeiimme npeacTaBuTe 1M HEOPraHM4eCKUX BeleCTB
21 Boznyx. Kucnopogn. Ilonstue 6 0 0 bubnnoreka [IOK
' 00 oKkcHIax https://m.edso0.ru/7f41837c
Bonopoa.Ilonsitre o kuciorax bubnmoreka [IOK
2.2 8 0 1
U COJISIX https://m.edsoo0.ru/7f41837c
53 Boma. PactBopsr. [Tonstie 06 5 1 1 bu6mmoreka [IOK
' OCHOBaHHAX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJIaCCBI bubnmoreka [JOK
24 . 11 1 1
HEOPraHWYECKUX COCTUHEHUI https://m.edsoo.ru/7f41837c¢
HWroro no pazneny 30

Pa3znen 3. Ilepuoauveckuii 3axon u [lepuonnyeckasi cucrema xummuuyeckux jiemMenToB /[. U. MenaeneeBa. CTpoeHue aToMOB.

Xumuuyeckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE pPe€aKIuu



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

[Tepuoauueckuii 3aKOH U

31 Ilepnonnueckas cucrema 7 bu6nuoreka LIOK
XUMHUYECKUX 3eMeHTOB [l. U. https://m.edso0.ru/7f41837c
Mennene-esa. CTpoeHue aroma
XuMUYecKas CBA3b. Bu6morexa [IOK

32 ORmCITeIEHO- 8 https://m. eds00.ru/7f41837¢
BOCCTAaHOBUTCJIBHBIC PCAKIITNN

Hroro no paszeny 15 S
Pe3epBHOe Bpems 3 bubnmoreka [JOK
[Tpumeuanue 1 https://m.edso0.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME

[Ipumeyanue 1. XUMHUK-TEXHOJIOT.



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

9 KIIACC

KoauuecTBo yacoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB U TeM uudposbie
Ne n/m P Konrpoabusie | IIpakTHyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoTbI
pecypcbl
Pa3nea 1. BemecTBo 1 XuMHYecKHe peaKIIuH
11 [ToBTOpenue u yriyodiieHne 3HaHuK 5 1 0 bu6nuoreka [IOK
' OCHOBHBIX pa3/eJoB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 0 0 bubnmoreka [JOK
' peaxkuui https://m.edsoo.ru/7f41a636
13 DIEKTPONIUTHYECKAs! JUCCOLHALIHSL. 8 1 1 bu6nuoreka [IOK
' XHUMHUYECKUE PEaKLUU B pacTBOPaxX https://m.edsoo0.ru/7f41a636
Htoro mo pazneny 17
Pasnen 2. HemeTa/ibl M X COeTUHEHUS
21 OO01mas XxapaKTepUCTHKa XUMUIESCKUX 4 0 1 bu6nuoreka [IOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapaKTepUCTHKa XUMUYECKUX
2.2 sanemeHToB VIA-rpynmsl. Cepa u eé€ 6 0 0 bubamorexa [IOK
' PyIBL L-ep https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO01mmas XxapaKTepUCTHKa XUMUIECKUX
2.3 anemeHToB VA-rpynmsl. A3oT, pochop u ux 7 0 1 bubmmorexa [JOK
' PYIHRE ’ P https://m.eds00.ru/7f41a636
COEIIMHEHUS
OO6mras XxapakKTepUCTUKa XUMHUECKUX
2.4 snneMeHToB |VA-rpynmnel. Yriepon u 8 1 2 bubmnorexa [IOK
' . PYIIBL p https://m.edso0.ru/7f41a636
KPEMHUH U UX COCTUHEHUS
Htoro mo paznemny 25



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

Paznen 3. Merauibl 1 X COeIMHEHUA

. bubnmoreka [JOK
1 4
3 Obmue cBolcTsa MeTarLI0B https://m.edsoo.ru/7f41a636
bubmuorexa [IOK
3.2 B % 16
AKHEHIINE METAJUIBI U UX COSIUHEHUS hitos://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pa3znen 4. Xumus u okpy:xamomas cpeaa
4.1 BeittecTBa 1 MaTepualbl B )KU3HU YEJIOBEKA 3 bubmorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Hroro mo pasueny 3
PesepBHoe Bpems 3 bubnuorexa LIOK
[Ipumeuanue 2. https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

[Ipumeuanue 2. XuMHUK-IKOJIOT.



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

IHNOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
Kosan4yecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposBbie
Tema ypoka Kontpoabnbie | IlpakTnyeckne
n/n Bcero u3yuyeHusi | oOpa3oBaTeJIbHbIE
padoTsI padoThbI
pecypchbl
1 [Ipenmer xumuu. Poib XuMuu B )KU3HU 1 0 0 bu6mmoreka [IOK
yejioBeKa. Telia u BemecTBa https://m.edsoo.ru/ff0d210c
bu6nuorexa [IOK
2 [TousiTve 0 MeTOmAX MO3HAHUSA B XUMUU 1 0 0 httos://m.edsoo.ru/ff0d227e
IIpakTueckas padora Ne 1 «IIpaBuna
3 paboThl B 1a00paTOPUU U PUEMBI 1 0 1 bubnnorexa [IOK
oOparteHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
YucTtele BemecTBa M cMecH. CriocoObl bubnuorexa [IOK
4 . 1 0 0
paszeneHus cMecen https://m.edsoo.ru/ff0d26ca
[Tpaktuueckas padora Ne 2
5 «Pa3nenenue cmeceit (Ha mpumepe 1 0 1 bubmmorexa [JOK
! _ e IDTVED https://m edsoo.ru/ff0d28c8
OYHUCTKHU TIOBAPEHHOM COJIN)»
bub6nuorexa [IOK
A 1
6 TOMBL I MOTICRYIHL 0 0 https://m.edsoo.ru/ff0d2a6c
XUMHUYECKHE dJIEMEHThI. 3HAKH bu6mmoreka [IOK
7 1 0 0
(CUMBOJIBI) XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6mmoreka [IOK
8 IT 1 0 0
POCTRIE 1 CHONHEIC BemmecTha https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIDHOE YUECHHE 1 0 0 bubamorera LOK

https://m.edsoo.ru/ff0d2d50



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

3aKOH ITOCTOSTHCTBA COCTaBa BEIIECTB.

bu6mmoreka [IOK
10 X .B
umiriecKas popmyna. Baneurocts https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX JIEMEHTOB
11 OTtHOcuTeNbHAs aTOMHAs Macca. bubmuoreka [IOK
OTtHOCUTENBbHAS MOJIEKYJISIPHAsL Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J19 XHMMHAYECKOr0 3JIeMEHTa bubnunorexa LIOK
B CO€IUHEHUU https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemiectBa. MoJib. bu6mmoreka [IOK
MounspHas macca https://m.edsoo.ru/ff0d5230
14 OuU3NYECKUE U XUMUYECKUE SABJICHUA. bubmuorexa [IOK
XuMHu4decKkasl peakius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku 1 ycaoBuUs NIPOTEKaHUS bubnnoreka [IOK
XUMHUYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHUs MacChl BEIIECTB. bubnmnoreka [JOK
XHUMHUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
Breruucnienus: konuuecTBa, MacChl
17 BEILIECTBA [0 YPABHCHHSIM XHMHYECCKUX bubmorexa LOK
» N P https://m.edso0.ru/ff0d5708
peakIuit
Knaccudukanms XuMH4ecKux peakiuit
18 (coequHEeHMS, PA3I0KESHHUS, 3aMETIICHUS bubamorexa [OK
A > P ’ - ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHukIonenuct. O000IeHne bubmorexa LIOK
' B https://m.edsoo.ru/ff0d40c4
CHUCTEMaTH3aIus 3HAHUI
20 Konrponsnas padora Nel no reme bubnnorexa [IOK
«BellecTBa 1 XUMHYECKUE PEAKIIUMY https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecsk razos. CocraB bu6nunorexa LIOK

Bo3ayxa. Kucnopoa — snemeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
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IIPOCTOC BEUIECTBO. O30H

dusnyeckre U XUMHUYECKHE CBOMCTBA

22 KHCJIOpoJia (peaKkuy OKUCIICHUS, bubamorera LOK
ropenie). TloHsTHE 06 OKCHIAX https://m.edsoo.ru/ff0d4614
CriocoOslI MoNTy4eHus: KUCI0po/ia B

23 1a00paTOPUH U TIPOMBIIIICHHOCTH. buGmoreka [IOK
TTpuMeHenHe KHCTOpOa https://m.edsoo.ru/ff0d497a

UMEHEHUE KUCIOPOJT
TennoBoit 3¢ ekt xumMuueckoit

24 peakiuu, MOHSATUHE O TEPMOXUMUYECKOM bubnmoreka [JOK
YpPaBHEHUH, DK30- U IHAOTEPMUUYECKUX https://m.edsoo.ru/ff0d4790
peaKImsax
TomnuBo (He(Th, yroib U METaH).

25 3arps3HeHue Bo3/lyxa, CocoObl ero bubmmorexa LIOK
O — https://m.edsoo.ru/ff0d4c4a
[IpaxkTrueckas padora Ne 3 o Teme Eu6 OK

26 «[lomy4enue u coOupanue KUCIopoaa, noumHoteka 11
H3yHeHHe €10 CBOHCTE https://m.edsoo.ru/ff0d4ae2

97 Bonopoa — anemeHT u mpocToe bubmuorexa [IOK
BelecTBO. Haxoxnenue B npuponae https://m.edsoo.ru/ff0d4dd0

28 duU3nUeCKUEe U XUMUUYECKHE CBOMCTBA bubmuorexa [IOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo

bu6nunorexa [IOK

29 I1

OIUITHE © IKHEIOTAX 1 COBIX https://m.edsoo.ru/ff0d5042

30 Crioco0bI ToTy4eHHs BOJ0OPO/Ia B bubnmnoreka [JOK
naboparopun https://m.edsoo.ru/ff0d4dd0
[Tpaktuyeckas padora Ne 4 o reme B OK

31 «ITonyueHnue u coOupanue BoIOpPoOa, nonmoreka I

W3Yy4YEHUE €r0 CBOKCTBY

https://m.edsoo.ru/ff0d4f42
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Moutsipablii 00bEM Ta30B. 3aKOH

bubmuorexa [IOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brruucienusa o0béMa, KOJIMYECTBA
33 BCIIECTBA ra3a I10 €ro N3BECTHOM bubmorexa IOK
. . Y https://m.edsoo.ru/ff0d55a0
KOJIMUYECTBY BEIIECTBA WU 00BEMY
Brruncienus o0bEMOB ra3oB 1o
34 ABHCHUIO PEaKIIMM HAa OCHOBE 3aKOHA bubmorera [JOK
yp . p . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILICHH Ta30B
35 DU3NYECKUE U XUMUUYECKHUE CBOMCTBA bubmuorexa [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [lorsTie 00 bubmuorexa [IOK
HMHJIUKAaTOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. HackieHabie
37 u HI;HaCI)IleeHHBIIe) aCTBOPBHI MH:ICCOBaﬂ bubmorera [JOK
PacTBOPEL- https://m.eds00.ru/ff0d5b40
JTOJISI BEIIECTBA B PACTBOPE
IIpakTueckas padora Ne 5 o Teme
38 «IIpuroroBiieHHE pacTBOPOB C bubnnorexa [IOK
onpeaeIEHHON MacCOBOM J10eH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBAY»
39 KonTponbHas padora Ne2 o Teme bub6nmoreka [IOK
«Kucnopoa. Bogopon. Bona» https://m.edsoo.ru/ff0d6342
40 OKcHbl: COCTaB, KiIacCupUKaIus, bub6nuorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenne u XuMHUYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX brbmiorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUA: cOCTaB, KiIacCU(pUKAIIHS, bu6nunorexa LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [lonyyeHnue u XUMHUYECKUE CBOICTBA bubnmoreka [JOK
OCHOBaHHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: coctas, kinaccudukarus, bu6nmoreka LIOK
HOMEHKJIATypa https://m.edsoo.ru/ffOdfee2
[Tonyuenue 1 XuMU4ECKHE CBOWCTBA bubmmorexa [LIOK
45
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Comu (cpeaHue): HOMEHKIIATYpA,
46 CHOCO(61>II) o )eHI/ISI XHMHquKHe bubmorexa OK
. i ’ https://m.edso00.ru/00ad9474
CBOICTBa
[Ipaktrueckas padota Ne 6. Permenue
47 AKCIEPUMEHTAIBHBIX 33]1a4 110 TEME bubnnorexa [IOK
«OCHOBHBIE KJIACCHl HEOPTaHUUYECKHUX https://m.edsoo.ru/00ad9b7c
COEMHEHUIN»
48 ['eneTnueckas CBsI3b MEXAY KJIaCCAMU bubnmoreka [JOK
HEOPraHMYECKUX COEANHEHUN https://m.edsoo.ru/00ad9a50
bubmuorexa [IOK
49 O06o0061IeHne U cucTeMaTu3alus 3HaHu|
B & https://m.edso00.ru/00ad9ch2
KontponbHas pabota Ne3 no teme
50 "OcHOBHBIE KJIaCChl HEOPTAHUYECKUX Bubmmorexa [IOK
on P https://m.edsoo.ru/00ad9ela
COCIMHEHUH
[lepBbie MOMBITKY KIACCU(PUKAITUU
51 XUMUYECKHX dyeMeHTOB. [loHsATHE O bubmmorexa [IOK
' https://m.edsoo.ru/00ad9ffa
TpyIIax CXOAHBIX JJIEMEHTOB
[Teproanueckuii 3aKOH U
bubmuorexa [IOK
52 [Mepuoamueckasi cucteMa XUMUIECKUX
https://m.edsoo.ru/00ada52c
anemenToB . 1. MenaeneeBa
bubmuorexa [IOK
53 [lepuopl, rpynmbl, TOATPYIIITHI 1

https://m.edsoo.ru/00ada52c



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

Crpoenune atomoB. CocTaB aTOMHBIX

bubmuorexa [IOK

>4 anep. M3oronsl https://m.edsoo.ru/00ada342
CtpoeHue 371eKTPOHHBIX 000JI0YEK
. bubnmnoreka [JOK
55 aToMOB 3J51eMeHTOB [leproguueckoit
https://m.edsoo.ru/00ada6bc
cuctemsl /. 1. MenneneeBa
XapakTepUCTHKA XUMHUIECKOTO
56 3JIEMEHTA 110 €ro MOJIOKEHHUIO B bubmuorexa [IOK
Ilepnonnueckoii cucreme /1. M. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [leprnoandeckoro 3akoHa aJist
57 pa3BUTHS HAyKH U npakTuku. . U. bubmmorexa [IOK
MeHeneeB — y4€HbIH, IEAaror u https://m.edsoo.ru/00ada96e
rpa)kIaHUH
58 DNEeKTPOOTPULIATEIIBHOCTh AaTOMOB bubmmorexa [IOK
XUMHUYECKHUX JIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [IOK
59 Honmas xumireckas cessb https://m.edsoo.ru/00adac34
60 KoBasieHTHas nossipHast XUMU4ecKas bubmmorexa [IOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenonsipHas XUMUYECKAst bubnnoreka [JOK
CBA3b https://m.edsoo.ru/00adaab9
bu6nunorexa [IOK
62 CreneHb oKHCICHHA https://m.edsoo.ru/00adae28
63 OKUCIUTENHbHO-BOCCTAHOBUTEIbHbBIC bubmuorexa [IOK
peakuuu https://m.edsoo.ru/00adb076
64 OKucauTenu U BOCCTAHOBUTEIU brbmorexa LIOK
https://m.eds00.ru/00adb076
65 KontponbHas pabota Ne4 o teme bubnuoreka [IOK
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«CTpOGHI/IC aTomMa. XNMMHYECKas CBI3b)»

https://m.edsoo.ru/00adb486

66 PesepBHblii ypok. O60011eH1Ee 1 1 0 0 bubmmorexa LIOK
cucTeMaTH3anus 3HaHUN https://m.edso0.ru/00adb33c
Pezepublil ypok. O60011eHNE U bubmmorexa [IOK

67 N 1 0 0
cucTeMaTU3alus 3HaHUH https://m.edsoo.ru/00ad9ch2
PesepBHblii ypok. O60011eHE 1 bubnmorexa [IOK

68 . 1 0 0
CUCTEMaTU3alus 3HAHUI https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I1O 68 4 6
[TPOTPAMME
9 KJIACC
KonuyecrBo yacos DJIEeKTPOHHBIE

Ne Hara uudposBbie

Tema ypoka Kourpoabnbie | IlpakTHueckue
n/n Bcero H3ydeHusi | o0pa3oBaTeibHbIE

padoThbI padoTbI
pecypchbl

[lepnonnueckuil 3aKoH.

1 Ilepunonnueckas cucrema 1 0 0 bubnmorexa [IOK
XUMUYECKUX dyiemeHnToB /1. H. https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XUMUYECKHX DJIEMEHTOB 1 0 0 bubamorexa LOK

. https://m.edsoo.ru/00adb6b6
NEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus u HoMeHKIaTypa 1 0 0 bubnnorexa [IOK
HEOPraHUYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Buabr xumMudeckoi CBS3M M THITBI 1 0 0 bubmuorexa [IOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6

5 Konrponsnas padora Nel no treme 1 1 0
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«IToBTOpeHue u yriyOiaeHue 3HaHUIA
OCHOBHBIX pa3/IesIoB Kypca 8 Kiacca»

Knaccudukamnms XuMU4ecKux

bu6nmoreka LIOK

6
peaKuil o pa3INnyHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsAITHE O CKOPOCTH XUMHUECKOM

7 eakiy. [loHsATHE 0 TOMOTEHHBIX U bubmmorexa [OK
PeAKIUH. https://m.edsoo.ru/00adbe9a
TeTePOTEHHBIX PEAKIIHIX
[ToHsiTHE O XUMHUYECKOM PAaBHOBECHH.

3 @DaxTOpHI, BAUIIONINE Ha CKOPOCTh bubmuorexa [IOK
XUMHUYECKON PEAKIUU U MOJI0KEHUE https://m.edsoo.ru/00adc28¢c
XUMHUYECKOTO PABHOBECHSI

9 OKuCIUTETLHO-BOCCTAHOBUTEIIbHbBIC bubmuorexa [JOK
peaKiuu https://m.edsoo.ru/00adcade
Teopus >MeKTPOIUTUYECKON

10 muccomuanmy. CHibpHbBIE U Cl1a0bIe bubnmorexa HOK

' https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HMouHble ypaBHEHUS peaKIUil Bubmaorexa ITOK
yp p https://m.edsoo.ru/00add448
XUMHUeCKHe CBOMCTBA KHUCIOT U
12 OCHOBAHUII B CBETE NPEICTABICHUN bubmorexa LIOK
pv https://m.edsoo.ru/00add5d8
00 DIIEKTPOIIUTUIECCKON JUCCOITUAIIUN
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 IIpeCTaBIECHUI 00 bubnnorexa LHOK
p § https://m.eds00.ru/00add8b2
AIIEKTPOJIUTUICCKON JUCCOIHAITIT
14 IlousiTue o TUAPOIU3E CONEH buGmorera [IOK
AP https://m.edsoo.ru/00add9d4
15 O000I11IeHNE U CUCTEMATHU3AIUS bubmuorexa [IOK

3HAHUHU

https://m.edsoo.ru/00addd12
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[TpakTrueckas padota Ne 1.

16 «Pelrenne >KcepUMEHTAIBHBIX bubmmorexa [OK
p https://m.edsoo.ru/00addbfa
3a1a4»
Konrponsnas padora Ne2 o reme
17 «DNEKTPOIUTHYECKAS JUCCOLHALIS bubmorexa [IOK
p ’ https://m.edsoo.ru/00addecO
XHWMHUYECKHUE PEAKIIUU B PACTBOPAX)»
OO011ast XxapaKTEPUCTHUKA raj0r€HOB.
18 XI/IMI/I‘IGCKI:/IG CBI())ﬁCTBa Ha npuMepe bubmorexa LOK
PUMED https://m.edsoo.ru/00addfe2
XJIopa
XmopoBoaopod. ComnsiHast KUCIIOTa,
19 XAMHUYECKHE CBOMCTBA, ITOJIYUYECHUE bubmmorexa [OK
’ v ’ https://m.edsoo.ru/00ade104
MIPUMCHCHUE
[Tpaktuyeckas padora Ne 2 o Teme
20 «[Tomyuenne cOISTHON KUCIIOTHI bubmorexa [OK
YHACHIE . ’ https://m.edsoo.ru/00ade348
n3y4deHue e€ CBONCTBY»
Brruncnenus mo ypaBHEHUSIM
21 XUMHYECKUX PEAKIUN, €CIIU OOUH U3 bubmmorexa [IOK
p ’ https://m.edsoo.ru/00ade488
pEeareHToB J1aH B U30BITKE
29 OO01as xapakTepuCTUKa 3JIEMEHTOB bubnmoreka [JOK
VIA-rpymibl https://m.edsoo.ru/00ade64a
ANoTponHbIE MOIU(DUKAIINH CEPBI.
23 Haxoxnenue cepbl 1 €€ coeTMHEHUN bu6nmoreka [IOK
B IIpUpOJe. XMMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cephl
24 CepoBoopo1, CTpOCHHE, bu6muoteka LIOK
¢bu3nyeckue 1 XUMHYECKUE CBOMCTBA https://m.edso00.ru/00ade802
25 Oxcunpl cepbl. CepHast KUCIIOTA, bubnmnoreka [JOK

(1)1/[31/I‘—I€CKI/I€ U XUMHWYECKUC

https://m.edsoo.ru/00adea28
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CBOﬁCTBa, IIPUMEHCHUC

XUMHYECKUE PEAKIINH, JIEKAIINE B
OCHOBE TIPOMBIIIUICHHOTO CTII0c00a
MOJyYEHUS] CEPHOM KUCIIOTBI.

bu6mmoreka [IOK

26
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY’Karolllel cpesibl COeAMHEHUSIMHU
CephI

97 Brrunciienne MaccoBoil 1071 BbIXOAa bubmuoreka [IOK
MPOAYKTa peaKkuu https://m.edsoo.ru/00adec8a
OO01ast XapaKTepUCTUKa 3JIEMEHTOB

)8 V A-rpynmnsl. A30T, pacipocTpaHeHHE bubmmorexa [IOK
B IIpupoae, Gpu3nIecKue u https://m.edsoo.ru/00adeea6
XUMHUYECKHE CBONCTBA
AMMuak, ero puznYecKue u

29 XUMHUYECKHUE CBOWCTBA, MOTYYCHUE U bubamorexa [IOK

> oIV https://m.eds00.ru/00adf004
MIPUMCHCHUE
[Tpaktuyeckas padora Ne 3 o Teme
30 «[lony4yenne aMMuaka, U3ydeHue ero bubmmorexa [IOK
. I > Y https://m.edso0.ru/00adf180
CBOMCTB»

31 A3oTHas KuCoTa, €€ pusndeckue u bubnnorexa [JOK
XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3zoBaHne HUTPATOB U COJIEN
aMMOHHUS B KaUeCTBE MUHEPAJIbHBIX

32 noOpeunii. XuMudeckoe bubnnorexa LHOK
yA00p ' . https://m.edso00.ru/00adf518
3arpsi3HEHUE OKPYKAIOMICH CpeIbl
COCIMHEHUSIMH a30Ta

33 ®ocdop. Oxeun pocdopa (V) u bubnmoreka [JOK

dbocdhopHas kucioTa, puznyeckue u

https://m.edsoo.ru/00adf68a
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XHUMHUYECCKUC CBOﬁCTBa, IIOJIYYCHHE

Hcnonws3zoBanue gpocdaros B
KayecTBE MUHEPAJIbHBIX YIOOPEHHH.

bu6nmoreka LIOK

34 3arps3HeHue TPUPOTHON Cpeibl https://m.edsoo.ru/00adfc20
dbocharamu
VYraepona, pacipocTpaHeHHUE B
35 Hpnpiﬂe, gmsnrt)lecxie Y XUMHUYECKHUE bubamorexa [OK
N https://m.edsoo.ru/00adfd9c
CBOICTBa
Oxcunsl yriaepoaa, ux pusudeckue u
36 XUMHYECKHE CBONCTBA. bubmuorexa [IOK
DKOJIOTHYECKHUE TTPOOIIEMBI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE C OKcH0M yritepoaa (1V)
37 VYronpHas KUCIOTa U €€ COoNu bubmmorexa [IOK
https://m.edso00.ru/00ae006¢
[IpaxTrueckas padora Ne 4 o Teme
38 "IlosrydyeHune yriekucioro rasa. bubmmorexa LIOK
KauecTBenHas peaxiys Ha KapOOHaT- https://m.edso0.ru/00ae027e
noH"
[lepBoHavanbHbIe MOHATHS 00
39 OpPTaHUYECKHX BEIIECTBAX KaK O bubamorexa [OK
https://m.edsoo.ru/00ae054e
COCIMHEHUSIX yTiiepo/ia
N bubmuorexa [IOK
40 Kpewnuit 1t ero coeaueis https://m.edso0.ru/00ae080a
[Ipaktrueckas padota Ne 5. Permenue
41 AKCTIEPUMEHTAIBHBIX 3aJ1a4 110 TEME bubnmnoreka [JOK
«BaxHeire HeMeTaJUTbl U UX https://m.edsoo.ru/00ae0bf2
COEJIMHEHUS
42 KontponbHas pabota Ne3 no teme bubmorexa LIOK

https://m.edsoo.ru/00ae0e18
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«Baxuennune HeMeTaUIbI U UX
COEIMHEHUA

OO01mast XapaKTepUCTHKa XUMUIECKUX
3JIEMEHTOB — METAJLJIOB.
Merandeckas CBsI3b U

bu6mmoreka LIOK

43
MEeTaJNIMYeCKas KpUcTaliInyecKas https://m.edsoo.ru/00ae103e
pemérka. Pu3nvecKre CBOMCTBA
METAJIJIOB
XMMHYECKHE CBOMCTBA METAJJIOB.
44 DIIEKTPOXUMHUUECKUI DS Bubmorexa ITOK
P o P https://m.edso0.ru/00ae1156
HaIpsDKEHUHA METaJlIOB
OOm1re crnocoObl MOTyYeHUs
MeTtaiuioB. CiiaBel. Beruncienus mo
45 ABHEHUIM XHUMHUYECKUX PEaKIUil Bubmorexa IIOK
M PeaKHiH, https://m.edsoo0.ru/00ael1156
€CJIM OJTMH U3 PEareHTOB COJEPIKHUT
npuMecu
46 ITousiTHE 0 KOPPO3UU METAILIIOB bubmorexa LOK
PP https://m.edsoo.ru/00ael278
bu6nmorexa [IOK
47 €JIOYHBIE METAJJIbI
= https://m.edso0.ru/00ael14b?2
48 Oxcuabl ¥ THIPOKCUIBI HATPUS U bubnnoreka [JOK
Kanus https://m.edso00.ru/00ael14b?2
49 [Ieno4yHo3eMENbHBIE METAILIBI — bubmmoreka [IOK
KaJIbIIMA ¥ MarHui https://m.edsoo.ru/00ael5e8
50 Baknelimue coefUHEHUA KAILINS bubmorexa IOK
https://m.edsoo.ru/00ael5e8
51 O0001IIeHNE U CUCTEMATH3AIUS

3HAHUHU
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JKEcTKOoCTh BOABI U CIOCOOEI €€

bubmuorexa [IOK

52 YCTpaHECHUS https://m.eds00.ru/00ae1886
IIpakTueckas padora Ne 6 o Teme
53 "JKECTKOCTDL BOABI U METOMEI €€ bubmorexa LOK
| https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bubmuoreka [IOK
>4 AJrOMHHHH https://m.edsoo.ru/00aelc64
55 AmdorepHbIe CBOICTBA OKCHIA U bubnnorexa [IOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
bu6nuorexa [IOK
5 Keaeso https://m.edso00.ru/00ae1d86
57 Oxcubl, THIPOKCUIBI U COJIH JKETe3a bubnnoreka [IOK
(1) u xene3a (111) https://m.edsoo.ru/00ae35e6
58 O000I11IeHNE U CUCTEMATH3AIHS
3HAHUU
[IpakTueckas padora Ne 7. Pemenue
59 AKCIIEPUMEHTAJIBHBIX 33/1a4 110 TEME bubmuorexa [JOK
«BaxkHeumme MeTasIbl U UX https://m.edso0.ru/00ae3de8
COCTMHCHUS
Berancnenus mo ypaBHEHUSIM
XUMHYECKHUX PEaKIIHid, €CIIH OJIUH U3
50 peareHTOB J1aH B U30bITKE WIH bubnnorexa [IOK
COAEPXKUT mpuMecH. Beruncienus https://m.edsoo.ru/00ae1750
MacCOBOH JI0JIM BBIXOJIa TTPOJYKTa
peakIu
61 O06001IeHre U CUCTEMATU3AITUS
3HAHUH
62 KontponbHas pabota Ne4 o teme
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«Baxueiimue MeTaibl U UX

COCTHHCHHUSI
63 BemecTsa 1 maTepuansl B 1 bubnnoreka [IOK
IOBCEHEBHOM JKU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMHYECKOE 3arpsi3HCHHE 1 bubnmoreka [JOK
OKpY>KaroIlei cpeasbl https://m.edsoo.ru/00ae4270
65 Posb XMy B pemieHnn 1 bubnuorexa [IOK
HKOJIOTHYECKUX TPOOIeM https://m.edso00.ru/00ae4270
66 PesepBHrlit ypok. O60011eHNE 1 1 bubnmoreka [JOK
cUucTeMaTH3alus 3HAHUI https://m.edsoo.ru/00ae0dOa
67 PezepHblii ypok. O6001eHne u 1 bubnmorexa [IOK
cucTeMaTu3alus 3HaHu https://m.edsoo.ru/00adb33c
68 PesepBHrlit ypok. O60011eHNE 1 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHuH https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YUACOB I10 68

[NPOI'PAMME
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