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IMNOACHHUTEJIBHAA 3AIINCKA

[IporpaMma MO XUMHUM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
COCTaBJ€HA Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeILHON MPOrPaMMBbl OCHOBHOTO O0IIIEro 00pa3oBaHus, MIPEACTABICHHBIX
B ®I'OC OO0, a Ttakxke Ha OCHOBE (QenepanbHON pabodeid MporpaMMbl
BOCITUTAHUS U C YUYETOM KOHIEIIIUU MPEnogaBaHusi y4eOHOro npeamMera « XuMush)
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanum.

[Iporpamma mo Xxumuu JOa€T TpEACTaBICHHUE O LENAX, OOIIed cTpareruu
OOy4YeHMs, BOCIHUTAHHMS ¥ Pa3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Yy4eOHOTO
npeameTa, YCTaHAaBIIUBAET o0s13aTeNIbHOE IpEAMETHOE coziep>KaHue,
peaycMaTpUBaeT paCIpEeleIeHue €ro Io KilaccaM M CTPYKTYpHUPOBAaHHUE 10
pazieliaM M TeMaM IMPOrpaMMbl IO XHMHHU, OINPEIENseT KOJWYECTBEHHBIE W
KaueCTBEHHbIC XapaKTePUCTUKHU COJIepKaHMUs, PEKOMEHIYEMYIO
MOCJEI0BAaTEIbHOCTh  U3YYEHHUS] XUMHU C YUYE€TOM MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBs3€H, JIOTUKM Yy4yeOHOTO IMpollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroUIUXCs, OMNpPEAeNseT BO3MOXHOCTH TMpeaMera  Jyis
peanuzanuu TpeOOBaHMI K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHMs, a TaKke TPEOOBAHUM K
pe3yJibTataM 00y4YeHHs] XUMUU Ha YPOBHE 1I€JIed U3yUYEHUs MPEAMETAa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENHLHON JEATEIbHOCTH OOyYarouerocs MO OCBOCHHIO
y4eOHOTr0 CO/Iep>KaHMUS.

3HaHUWE XUMHUHU CIY>KUT OCHOBOM Juisi (OPMUPOBAHMS MUPOBO33PEHUS
oOyyJarolierocsi, €ro NpeACcTaBICHU O MaTEPUATbHOM E€IUHCTBE MHUPA, BAXKHYIO
poJib UrparoT (QopMUpPYEMbIe XHMHUEWU MPEICTABICHUS O B3aWMOIPEBPAIICHUIX
PHEPTUM M 00 HBOJIIOIUMU BEIIECTB B MPUPOJE, O MyTAX PEHICHHUS TI00aIbHBIX
npoOJjieM yCTOWMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CBHIPbEBOM, IHEPreTUUYECKOM,
MUIIEBON U SKOJIOTMYECKON 0€30MacHOCTH, MPOOIEM 3IPAaBOOXPAHEHUS.

N3ydyenne xumun:

CIIOCOOCTBYET  pealiM3allid  BO3MOXXHOCTEH  JJII  CaMOpa3BUTUSA |
dbopMupoBaHUs KyJIbTYPbI JUYHOCTH, €€ 00I11Iel U (PYHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCUT BKJaJ B ()OPMUPOBAHHE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
OoOy4Yaromuxcs, HABBIKOB HMX CaMOCTOSITETbHOM Yy4yeOHOM  JIeSITEIBHOCTH,
DKCIIEPUMEHTATIBHBIX M HCCIEJOBATCIIbCKUX YMEHUH, HEOOXOIUMBIX KaK B
MTOBCEIHEBHOM KM3HH, TaK U B MPO(HECCHOHAIBHOM JICITEIIHHOCTH;

3HAKOMUT CO CHENU(PUKON HAYYHOTO MBINUICHUS, 3aKIaJbIBAET OCHOBBI
[EJIOCTHOTO B3IJIsIIa HA €JMHCTBO MPUPOJIBI U YEJIOBEKA, SIBJISICTCS OTBETCTBEHHBIM
ATaroM B (JOPMUPOBAHUY €CTECTBEHHO-HAYYHOW TPaMOTHOCTH 00YJarOIINXCs;



ciocoOCTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOUICHHSI K €CTECTBEHHO-
Hay4YHBIM 3HAHUAM, K IIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJAJ B DKOJIOTHYECKOE
oOpa3zoBaHue 00yUYarOIIUXCS.

JlanHple HampaBiieHHs B OOyYEHMM XMMHUHU OOECHEeYMBAIOTCA CIELH(PUKON
CoJlepKaHUsl ~ y4eOHOro  MpeamMeTa, KOTOpbI  SBIAETCA  MEeAaroruyecku
aJlalTHPOBAHHBIM OTpa)K€HWEM 0a30BOM HAYKH XMMHH Ha ONPENeIEHHOM 3Tare eé
pa3sBUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO 001ero oOpa3oBaHMsl OPUEHTHPOBAH Ha
OCBOCHHME OOYYAIOMIMMUCS CHUCTEMbI MEPBOHAYAIBHBIX MOHSATHUH XUMHUHU, OCHOB
HEOPraHMYECKOM XHMHMH W HEKOTOPBIX OTHEIBHBIX 3HAYMMBIX IOHSATUU
OPTraHUYECKON XUMMUHU.

CtpykTypa coaep:kaHHsl MPOrpamMMbl MO XUMHUU CHOPMHUPOBAHA HA OCHOBE
CUCTEMHOI0 noaxona k €€ m3ydeHnto. CopepkaHue CKIIAJBIBACTCS U3 CUCTEMBI
MOHATUN O XUMHUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHIATUI O XUMUYECKON
peakuuu. OOe 3TH CHUCTEMBbl CTPYKTYPHO OPraHM30BaHbl MO MPUHLHITY
IIOCJIEI0OBATENBHOTO PA3BUTUS 3HAHUM HA OCHOBE TEOPETUYECKUX IPEACTABICHUN
Pa3HOIO yPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /1. . MeHnneneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHHH aTOMa U XUMHUYECKOU CBSI3H;

— TMpeAcCTaBleHUN 00 JIEKTPOJIUTUYECKOW AMCCOIMAIMM BEIIECTB B
pacTBOpax.

Teopernueckne 3HAaHHUS PACCMATPUBAKOTCA HA OCHOBE OSMIUPUYECKH
MOJIYYEHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCA MOCIEAOBATENBHO OT OJHOTO
YPOBHSL K JPYroMmy, BBIMONHAA (QYHKIUU OOBSICHEHHS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHS M BO3MOXXHOCTEH IMPAKTUYECKOIO0 NMPUMEHEHUS WU IOJy4YECHUS
U3y4aeMbIX BELIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
IPEACTABICHNS] O XUMHUYECKON COCTABIISIONIEH HAYyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHUCTEeMHOW NPHUPOJABI, LEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO H
METO/IaM TIO3HaHUs B Hayke. V3ydeHune XUMHH NPOUCXOJUT C IPUBICYEHUEM
3HAHMM U3 paHee W3YUYEHHBIX YUYEOHBIX mpeaMeToB: «OKpyX aloluid MUpy,
«buonorus. 5-7 kinacce» U «Pu3nkKa. 7 KIaccy.

[Ipy wW3yyeHUH XUMHH MPOUCXOAMT (HOPMHUPOBAHME 3HAHMM OCHOB
XUMHUYECKON HAYKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTHUYECKOU
JEATENBHOCTH 4YEJIOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MUPOBOW KYJIBTYPBHIL.
3amaya y4eOHOro mnpeaMera COCTOMT B (POPMUPOBAHUU CHUCTEMbl XUMUYECKHX
3HAHUM — BaKHEHIIMX (PAKTOB, MOHATUN, 3aKOHOB U TEOPETUUYECKUX IOJOKEHUH,
JOCTYIIHBIX O0OOIIEHH MHMPOBO33PEHUECKOIO0 XapakTepa, sA3blKa HAYKH, B



OpUOOLIEHMM K HAyYHbIM METOJAaM I[I03HAHMS IPU HW3YYEHUU BEIIECTB U
XUMHUYECKUX PEaKIUi, B (OpMUPOBAHUM U PAa3BUTHUU MO3HABATEJIbHBIX YMEHHUH U
UX TPUMEHEHUU B Y4YEOHO-IIO3HABATEIbHOM U y4eOHO-HCCIEN0BATENbCKON
NEeSATEeNbHOCTH, OCBOCHHMM NpaBWJI 0O€30MacHOro OOpalieHusi C BELIECTBAaMHU B
[IOBCEHEBHOM KU3HU.

[Ipy M3yyeHMM XMMUU HAa YPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHMs Ba)XKHOE
3HaYEHUE NPUOOPENIN TaKHUE LI, KaK:

— (GOpMHUPOBAHHWE HWHTEIJICKTyaJIbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caMo00pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEIbHOMY IPUHATHIO PELICHUH,
CIIOCOOHOM alaTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJICHHOCTh OOy4YeHWS] Ha  CHCTEMAaTHYEeCKOEe MPUOOIIEHUE
oOy4Jarommxcsd K CaMOCTOSTEIbHOM IO3HABATEIBHON JEATEIbHOCTH, HAYYHBIM
MeTOoJaM TO3HaHMs, (HOPMHUPYIOIIMM MOTHBALMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMHUH,

— o0ecIeuyeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00yYarOIUMHUCS
OIbITa Pa3HOOOPA3HOM [EATEIbHOCTH, MO3HAHUS M CAMOINO3HAHHUA, KIHOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHUE IS
Pa3IMYHBIX BUJIOB ACSITEIbHOCTH;

— (opmupoBanre oOmEed (YHKIHMOHATBHON W  €CTeCTBEHHO-HAy4YHOU
IPAMOTHOCTH, B TOM YHCJIE YMEHHUA OOBACHATH W OLICHUBATH SIBJICHUSA
OKPYXAIOLEro MHpa, MCHOJb3Yys 3HAHUS W OMNbBIT, NOJYYECHHBIE IPU H3YyUYECHHH
XUMHMH, TPUMEHATh UX IMpH pEIIeHHH NpoOsieM B IIOBCEIHEBHOM JKHU3HHM U
TPYAOBOM IEATEIbHOCTH;

— (¢opMmHpoBaHHE Yy OOy4YalIIUXCAd T'YMAaHHMCTHYECKHX OTHOILIEHUH,
NOHUMAaHUS LEHHOCTH XUMHUYECKMX 3HAHMM JJs BBIPAOOTKH 3KOJIOTMYECKH
LEJIECO00pa3HOro IOBEIEHUA B OBITY M TPYJIOBOM JEATEIBHOCTH B LEIAX
COXPaHEHUS CBOETO 3/I0POBbs U OKPYKaroUIEH IPUPOJIHON CPEIBI;

— pa3BUTHE MOTHUBAIMM K OOY4YEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CaMOBOCIIMTAHUID HA OCHOBE YCBOEGHHMS OOIIEYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTU K OCO3HAaHHOMY BBIOOPY NpOo(uis U HAMpaBICHHOCTH JNalbHEHUIIEro
oOyJeHUsI.

OO1iee 4YMCIO YacoB, OTBEACHHBIX JMJIA HW3Y4YEHUS XHUMHUU Ha YpOBHE
OCHOBHOT0 00111€T0 00pa3oBanus, cocTaniseT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJIel0), B 9 kimacce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPXXAHME OBYUYEHUA

8 KIIACC

IlepBoHaYaIbLHbIE XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMUM B )KM3HU YEIOBEKAa. XMMHS B CHCTEME HayK.
Tema u BemectBa. PU3NYECKUE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE
BemiecTB. [loHsATHE O MeTOJax MO3HAHMS B XUMHUU. UMCThIE BEIIECTBA U CMECH.
CriocoOnI pa3zeneHus: cMeceil.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE BJeMeHTbl. CHMBOIBI XUMHUYECKUX
aeMeHTOB. [IpocThie U ClIokKHBIE BelllecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckas ¢Gopmyna. BajgeHTHOCTh aTOMOB XHMHYECKHX 3JIEMEHTOB.
3aKkOH TIOCTOAHCTBA cocTaBa BemiecTB. (OTHOCUTEIbHAs aTOMHas Macca.
OtHOcHUTENbHAS MOJEKYJIsIpHasg Macca. MaccoBasi 10711 XUMHUYECKOTr0 3JIEMEHTa B
COCIUHCHUMU.

KommuecTBo BemecrBa. Mosib. MonsipHas macca. B3auMoCBs3b KOJIMYECTBA,
Macchl W 4YHClIa CTPYKTYPHBIX €IMHHUI[ BemiecTBa. Pacu€tel mo Qopmynam
XUMHUYECKUX COCTMHEHUH.

dusnyuecKkrue U XMMUYECKHUE SIBIICHUS. XUMUUYECKash peakius U e€ MpPU3HAKU.
3aKOH COXpaHEHUsI MacChl BEIIECTB. XUMHUeckue ypaBHeHus. Knaccudukarus
XUMHUYECKUX PEAKIUH (COeTUHEHNS, PA3I0KEHNUs, 3aMEIIICHUsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMMUYECKOHU MOCYI0M, mpaBWjiaMu paboThl B Ja0OpaTOpUU U
npuéMaMu oOpallleHus ¢ JIabopaTOPHBIM O0OPYIOBAHUEM, U3YUCHUE U OMHCAHUE
bu3HUeCKMX CBOMCTB O0Opa3lOB HEOPraHWYECKHX BEIIECTB, HAOIIOICHHE
dbusnueckux (TJIaBJICHUE BOCKA, TasHUE JIbJa, PACTHUPAaHHUE caxapa B CTYIIKE,
KUIICHHE W KOHJCHCAIMs BOJbI) M XMUMHUYECKUX (FOpEHHE CBEYH, MPOKAIMBAHUE
METHOM TIPOBOJIOKH, B3aUMOJICUCTBUE MeJla C KUCJIIOTON) SIBJICHUM, HAOII0/ICHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pasnokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHUE THAPOKCHUIA
menu (1) mpu HarpeBaHuu, B3auMoIeiicTBHE Xxele3a ¢ pacTBopoM conu meau (11),
W3YUYEHHUE CIIOCOOOB pa3/ICICHUs] CMECEil: ¢ MOMOIIbI0 MarHura, (puibTpoBaHUE,
BBITIApUBaHUE, JUCTUIUIAIMSA, XpoMaTorpadus, mpoBeeHUE OYMCTKU MOBAPEHHOU
COJIU, HAOJIOJIEHWE W  ONHWCAHUE  Pe3yJIbTaTOB  MPOBEJICHUS  OIBITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3JAaHHE MOJICJIE MOJIEKYJI
(I1apocTepKHEBBIX).

Ba:xHeiilne npeacTaBuTe/Id HEOPraHM4eCKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopon — ameMeHT U mpoctoe
BemecTBO. HaxoxmeHuwe kucimopoma B Tpupoae, (U3MUECKHE W XHUMHYECCKUE
cBoiictBa (peakuuu TopeHus). Oxkcunabl. [Ipumenenue xucimopoma. CrocoOb



MOJIyYEHHUsI KHUCIIOpoJa B Ja0OpaTOpuM U MPOMBIIUIEHHOCTH. KpyroBopor
KHciopoza B mpupoe. O30H — atoTponHas MOAU(PUKAIINS KUCIOPOIa.

TernoBoit 3h(dEeKT XUMHUYECKOW peaklud, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- M DJHAOTEPMHUYECKUE DpEaKUUu. TOIUIMBO: Yrojip M METaH. 3arps3HEHUE
BO3/1yXa, YCWICHHE TapHUKOBOro 3¢ dekra, pa3pyiieHne 030HOBOTO CJIOSI.

Bonopon — snemeHT m mpocrtoe BemecTBo. Haxoxxnenue Bogopona B
npupoae, (U3MYECKHEe ¢ XHUMHUYECKHE CBOWMCTBA, MPUMEHEHHUE, CIOCOObI
noxyuyeHus. Kucnotsl u conmu.

MosnsipHabiii 00BEM ra3oB. Pac4€Tsl Mo XUMHUUYECKUM YPaBHEHUSIM.

dusnyeckue CBOMCTBA BOAbL. Bojma kak pactBoputTenb. PacTBOpHI.
HacpllieHHbIE M HEHACHIIIEHHBIE PAcTBOpPBL. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBas 10751 BellecTBa B pacTBOpe. XMMUYECKUE CBOMCTBA BOJbl. OCHOBaHUSI.
Ponp pacTBOpOB B IpUpPOJZIE U B KU3HU uyesoBeka. KpyroBopot Boabl B IPUPO/IE.
3arpsi3HEeHUE NPUPOAHBIX BoA. OXpaHa U OYUCTKA NPUPOIHBIX BOJI.

Knaccudukanusa neopranuueckux coenunenuit. Oxcuanl. Kiaccudukanus
OKCHJOB:  coyieoOpa3yromie  (OCHOBHBIC, KHCJIOTHBIE, aMdoTepHbIe) W
HeconeoOpazyromue. Homenknarypa okcuaoB. Duzmyeckne U XUMUYECKHE
CBOMCTBa OKCHUJIOB. [TorydueHrne okcuaoB.

OcHoBanus. Knaccudukanuss ocHOBaHMM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HomeHknatypa ocHoBaHnil. PU3NYECKHE M XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lomyyeHne ocCHOBaHUM.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucinoT. Ousznueckue u
XHMHUYECKHE cBOMcTBa KucioT. Psan aktuBHocTM MetauioB H. H. bekerosa.
[lony4deHne KUCIOT.

Conu. Homenkiatypa cosieil. @u3nyeckre U XMMUYECKUE CBOMCTBA COJIEH.
[lonyuenune comnen.

['eHeTnyeckas CBA3b MEXK/y KJIaCCAMU HEOPTAaHUYECKUX COEAUHEHHU.

Xumuueckuii IKCnepumenm:

KA4E€CTBEHHOE ONPENEIICHUE COJAEpKaHUs KUCIOpOoAa B BO3yX€, IMOJTYyUYECHHUE,
coOuMpaHue, pacmo3HaBaHWE W W3YYCHHE CBOWCTB KHCIOPOJa, HAOIOJICHHE
B3aMMOJICMCTBUSl BEIIECTB C KHUCJIOPOAOM M YCIOBUS BO3HMKHOBEHUS U
IpeKpalieHus ropeHus (moxapa), O3HAKOMJIEHHWE C oOpa3liaMu OKCHUIIOB U
ONHMCAHWE WX CBOMCTB, MOJy4YEHUE, COOMpaHHE, pacro3HABaHUE U H3yUYCHHE
CBOWMCTB BOJIOposia (TOpeHHE), B3auMMOCHCTBHE Bojopoaa ¢ okcuaom memu (1)
(BO3MOXHO HCHOJb30BAaHUE BHJIEOMATEPUANIOB), HAOI0IeHHE O0pa3loB BEUIECTB
KOJIMYECTBOM | MOJIb, HCCIEAOBaHHE OCOOCHHOCTEW PACTBOPEHMSI BEIIECTB C
pa3IMYHONW PacTBOPUMOCTBIO, TPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIE PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJABI C METaJIaMHU
(HaTpyieM ©  KaubleM) (BO3MOXHO  HCIIOJb30BaHUE BUJIEOMATEPUAIIOB),



UCCJIEIOBaHUE O0pa3sLOB HEOPraHMYECKUX BELIECTB pa3IMYHBIX KJIACCOB,
HaOJI0/IeHNEe U3MEHEHHsI OKPAaCKHW MHAMKATOPOB B pacTBOpaxX KHUCIOT U HIEJIOYEH,
u3ydyeHue B3aumojeiicTBus okcuga menud (ll1) ¢ pacTBopoM cepHON KHCIOTHI,
KUCJIOT C MeTalllaMM, pPEaKkUud HEeUTpaau3alyuy, IOJyYEeHUE HEPaCTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOIO MeTajula APYTMM M3 pacTBOPA COJIM, PELICHHE
DKCIEPUMEHTAJIBHBIX 33/1ad M0 TeMe «BaXHeWlne KiIacCchl HEOPraHUYECKHUX
COCIMHEHUI.

Iepuognuecknin 3axkoH u Ilepuoamyeckas cucreMa XHUMHUYECKHX
aiemenToB JI. . MenpaesneeBa. Crpoenne aromMoB. XHUMHYECKas CBA3b.
OKHCIUTENTBbHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBbie TOTMBITKM KIACCH(DUKAIIMU XUMUYECKUX dieMeHTOB. [loHsTHE O
rpynnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOTeHbl, UHEPTHBIE Ta3bl). DIEMEHThI, KOTOPhIE 00pa3yroT aM(OTEPHBIE OKCHUIbI
Y TUJPOKCUBI.

[lepnognueckuii 3axoH. [lepuoandeckas cuctreMa XUMUYECKHUX 3JIEMEHTOB /1.
U. MengeneeBa.  KopoTkomepuomnas ©  JUIMHHONEpUOAHAs  (OPMBI
[Tepunoguueckout cucrtembl xumuueckux 3neMeHToB [l. 1. Menneneea. [lepuobl
u rpynnsl. Ouznyeckuil CMBICI IOPSAJKOBOIO HOMEpaA, HOMEpPOB IIEpUOaa WU
IPYIIIbI AJIEMEHTA.

Crpoenune atomoB. CocTtaB aTOMHBIX saep. M3otonsl. Onekrponsl. CtpoeHne
ANEKTPOHHBIX  000JIOYEK aTOMOB TepBbIX 20 XUMHUYECKUX DIIEMEHTOB
[Tepuognueckout cucremnl . M. MenngeneeBa. XapakTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA IO €ro MoJIoKeHuIo B [leprnoanueckon cucreme /1. 1. Menaeneesa.

3aKOHOMEpPHOCTH W3MEHEHUS paJHyca aTOMOB XHUMHMUYECKHX JJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 TPYNIaM U NEPUOAAM.

3nauenue [lepuoauueckoro 3akoHa u [lepuoauyueckoil CUCTEMbBI XUMUYECKUX
DJIEMEHTOB Uil pa3BUTUsA Hayku W mpaktuku. [[. WM. MenneneeB — y4yé€Hbld U
IpaKJIaHMH.

Xumuueckass cBsi3b. KoBaseHTHas (moJisipHass M HEMOJSPHAs) CBSI3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBA3b.

Crenenp  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Iporecchl OKUCIEHNS U BOCCTAaHOBJIEHNA. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

U3y4eHUEe OO0pa3loB BELIECTB METANIOB M HEMETANIOB, B3aUMOJICHCTBHE
TUAPOKCUIA LHMHKA C pPAacTBOPAMM KHCIOT M IIEJIIOYEH, IPOBEACHUE OIIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUN
(ropeHue, peakliuy pa3ioKeHUsI, COSUHEHU ).

Mexcnpeomemunie ceasu



Peanmn3anusa MeXnpeIMETHBIX CBSI3€d INPU M3YYEHHM XMMHMM B 8 KIacce
OCYIIECTBISICTCS dYepe3 HCIOIb30BaHUE KaK OOIMUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK U MOHSATUM, SBIISIIOIIUXCS CUCTEMHBIMU JJIs1 OTJICJIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OO01mMe ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAy4YHBIM (pakT, rumoresa, Teopus,
3aKOH, AaHalu3, CHHTe3, KiIaccupukalus, NEePUOJAUYHOCTb, HAOJIIOJEHUE,
AKCIIEPUMEHT, MOJICITUPOBAHHUE, U3MEPEHUE, MO/ICIIb, SIBJICHHUE.

dusuka: marepusi, aTroM, OJJEKTPOH, MIPOTOH, HEUTPOH, HOH, HYKIIH]I,
M30TOMBI, PAANOAKTUBHOCTh, MOJIEKYJa, AJIEKTPUYECKUN 3apsl, BEUIECTBO, TEJO,
00bEM, arperaTHoOe€ COCTOSIHUE BEIECTBA, a3, (PU3MUYECKUE BEIUYUHBI, €IUHUIIBI
HM3MEpEeHMs1, KOCMOC, TIJIaHEThI, 3BE3/1b1, COJIHIIE.

buomorus: dorocunres, apixanue, onocdepa.

['eorpadus: armocdepa, ruapochepa, MUHEpaIbl, TOPHBIE TIOPOJIBI,
MOJIE3HBIE UCKOTIAEMbIE, TOTLUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO U XMMHYECKAsI peaKUusi

[Tepuonnueckuii 3akoH. Ilepuoanueckas cucteMa XUMHUYECKUX 3J1IeMeHTOB /1.
N. MenneneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOMCTB
XMMHUYECKUX DJJIEMEHTOB TMEPBBIX TPEX TMEPHONOB, KM, KaJdblMs HU UX
COCMHECHUN B COOTBETCTBUU C TIOJOKEHHEM »3JIeMEHTOB B lleprnoanueckon
CHUCTEME U CTPOCHUEM HUX aTOMOB.

CtpoeHue BeliecTBa: BHUJbI XUMHYECKOW CBS3U. THUMBI KPUCTALUIMYECKUX
pPELIETOK, 3aBUCUMOCTh CBOWMCTB BEIIECTBA OT TUIIA KPUCTALINYECKOU PELIETKU U
BHJIa XUMHYECKOU CBS3H.

Krnaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUYCCKHE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K pA3JIMYHBIM KjJaccaM HEOPTaHUYECKUX
COCJIMHEHUH, TEHETUYECKAsl CBSI3b HEOPraHNYECKUX BEILIECTB.

Knaccudukanys XuMUYECKUX peakIuii Mo pa3IMuHbIM Mpu3HaKaM (110 YUCITY
M COCTaBy YYacTBYIOUIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(dQeKTy, Mo
W3MEHECHHUIO CTEIECHEH OKUCICHUS XHMHYECKHX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTUIO KaTallu3aTopa). DK30- U SHJOTCPMHUUYECCKUE PEAKIIMU, TEPMOXUMUUYECKUE
ypaBHEHUS.

[Tonsatne o ckopoctu XuMuUuyeckor peakiuu. [loHsTue 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHsITHEe O TOMOTeHHBIX M TeTEePOTCHHBIX
peaknusax. [londarue o karanmsze. [loHsTHe 0 XUMHYECKOM paBHOBecuU. DakTOpBHI,
BIIMSIIOIINE HA CKOPOCTh XHWMHUYECKOW PEAKIMU M IOJIOKEHUE XHUMHUYECKOTO
paBHOBECHSI.

OKHUCIUTENHHO-BOCCTAHOBUTENIbHBIC ~ PEAKIMU,  DJIEKTPOHHBIM  OajaHc
OKHCJIUTEILHO-BOCCTAHOBUTEIILHOM pEaKIvu. CocraBneHnue YPaBHEHUM



OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEaKIMil C  HCIOJb30BAHUEM  METOJIa
AJICKTPOHHOTO OajaHca.

Teopust ANEKTPOIUTUIECKON TUCCOUUALMU. DIEKTPOIUTHI U HEJIEKTPOIUTHI.
Katuonsl, annonsl. MexaHu3M JMCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BHUAAMU
xuMuueckoit cBsa3u. Crenenp aucconuanv. CUiibHbIC U CIA0bIe DJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y cioBusi MPOTEKAHUS peaKkuid HOHHOTO OOMEHa,
MOJIHBIE M COKpAIlllEHHbIE HMOHHBIE YypaBHEHHs peakuuil. CBOWMCTBAa KHCIOT,
OCHOBAaHMM U coOJell B CBeTe MpPEACTaBICHUN 00 DIIEKTPOIUTHYECKOM
nucconmannu. KadecTBeHHbIE peakiui Ha MOHBI. [IoHATHE O TUAPOIU3E COTIEH.

Xumuueckuii IKcnepumenn:

O3HAKOMJICHHUE C MOJCIISIMU KPUCTAIIMYECKUX PELIETOK HEOPraHUYECKHUX
BEIIIECTB — METAJUIOB M HEMETAUIOB (Tpadura W anmasza), CIOXKHBIX BEIIECTB
(xJopuaa HaTpus), HCCIEOBAaHUE 3aBUCUMOCTU CKOPOCTH XMMHUYECKON peakiuu
OT BO3JEHUCTBUS Pa3UYHBIX (PAKTOPOB, HCCICIOBAHUE DJICKTPONPOBOIHOCTH
pacTBOpPOB BEHIECTB, IMpollecca IUCCOLMALMM KHUCIOT, IIEJIOYed U  COJel
(BO3MOXKHO  HCIOJIb30BAaHHE BHJAEO MaTepUaloB), IMPOBEICHHE  OIBITOB,
WUTIOCTPUPYIOIINX ~ MPU3HAKU  MPOTEKaHMs]  PEeakiuid  HMOHHOTO  OOMeHa
(oOpa3oBaHue ocajaka, BbIIEJIEHUE Tas3a, oOpa3oBaHHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIui
(ropeHue, peakiuu pa3ioKeHUs, COSUHEHHUs), pacliO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C IIOMOIIbIO KAUYECTBEHHBIX pEaKIMid Ha HOHBI, pEUICHUE
HKCIEPUMEHTAIBHBIX 3a/1a4.

HeMeTaaibl 4 MX coeIMHEHUS

OO6mass xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKkTepHbIe cTeneHu okucieHus. CTpoeHne u (PU3NUECKHE CBOWCTBA MPOCTHIX
BEIIECTB — TajJoOreHoB. XHMHYECKHE CBOWCTBA HA TMpUMEpPE  XJopa
(B3aUMOJIEHCTBHE C MeETaJIlaMd, HEMETallaMH, IIeJI04aMH). XJIOPOBOJOPO/I.
CongHasi KMCIIOTa, XMMUYECKUE CBOICTBa, MOJy4Y€HHUE, NpUMEHEHHE. JlelicTBue
XJOpa M XJIOPOBOJOPOAA HAa OpPraHU3M YeEJIOBEKa. BakHeWIne XJIOpUIbl U HX
HaX0XJICHUE B MIPUPOJIE.

Oo6mas xapaktepuctuka ameMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTereHu okucieHus. CTpoeHne M (PU3NYECKHUE CBOWCTBA
MPOCTBIX BEIIECTB — KUCJIOPOa U Cephbl. AJUIOTPONHBIE MOIU(PUKAIIMN KHUCTOPOIa
u cepbl. Xumuueckue cBoiicTBa cepbl. CepoBO0OpOJ, cTpoeHue, GU3UYECKUE U
XUMHUYecKue cBorcTBa. OKCUABI Cepbl KaK MPEACTaBUTENN KHUCJIOTHBIX OKCHJIOB.
Cepnast kucioTa, (QU3WYECKME U XUMHUYECKHE CBOMcCTBa (oOmue Kak
MpEeACTABUTENS KJlacca KHUCIOT U crneruduueckue). XUMUYECKHE peakIuu,
JeXanMe B OCHOBE MPOMBIIIJIEHHOTO Croco0a TMOJy4YeHUs] CEPHOM KHUCIIOTHI.
[Ipumenenue cepHoit kucnoThl. Coau CEepHON KUCIOThI, KAYECTBEHHAsI PEAKIUS Ha



cyabdaT-uoH. Haxoxnenue cepsl u €€ COCOTUHEHHM B mpupoae. XUMHUECKOE
3arpsi3HEHUE OKPYKAIOIIEH Cpellbl COCIMHEHUSIMH Cepbl (KUCIOTHBIE OXKIH,
3arpsi3HeHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPeI0TBPAICHHUS.

OOmas xapakrepuctuka 3aeMeHTOB VA-rpymnmbl. OCoOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIEHHUSA. A30T, paclpoOCTpPaHEHUE B MPUPOJE,
(du3nyueckre U XuMHYECKUe cBoiicTBa. KpyroBopor azora B npupoje. AMMHUaK, ero
bu3nueckre U XUMUYECKHUE CBOMCTBA, MOMydYeHue u nmpuMeHenune. Com aMMOHHS,
ux pU3NUECcKre U XMMUYECKHE CBOMCTBa, MpUuMeHeHre. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasi KUCJIOTa, €€ ToyiydyeHue, (PU3NYeCKue U XUMHUUYECKHUE
cBolMcTBa (0OIME KaK TMPENCTaBUTENSl Kiacca KHUCIOT U chenuduueckue).
Hcnonp30BaHMEe HUTPATOB M COJEH aMMOHHS B KAyeCTBE MHUHEPAIbHBIX
yaoOpeHuil. XuMHUECKOE 3arps3HEHUE OKPYKalolel Cpelibl COCTMHEHUSIMU a30Ta
(KUCIOTHBIE JOXKAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOAoEMOB). Docdop,
ajutoTponHbeie Mogaudukanuu gocdopa, GuznUeckue M XMMHUYECKHE CBOWCTBA.
Oxcua pocdopa (V) u pochopHas kuciora, puznueckue 1 XuMUUECKUE CBOMCTBA,
nonyuyerue. Mcmons3oBanue GocdaroB B kauecTBE MUHEPAIBHBIX YI0OPEHUH.

Ob6mas xapakrepuctuka sneMeHToB |VA-rpynmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB,  XapaKTEepHble  CTENEHU  OKHUCJIECHHS.  YIJIepoJA,  aJJIOTPOIHBIE
MoAu(pUKALIUKM, paCPOCTpaHEHHE B TpuUpone, (Quznueckue U XUMHUYECKHUE
cBoicTBa. Ancopouus. Kpyrosopot yriepona B npupojse. Okcuabl yriepoja, ux
bu3nueckue W XUMHUYECKHE CBOMCTBA, JCHCTBHE HA JKUBBIE OPTaHU3MBI,
MOJIyYeHHE U TMPUMEHEHHE. JKOJOTUYECKHUE MPOOJIEMBI, CBSI3aHHBIE C OKCHUIIOM
yriepoaa (IV), rumore3a riaoOalbHOrO TMOTEIJICHUS KJIMMaTa, NapHUKOBBIM
s dext. YronbHas Kuciaora v €€ coiiv, uX PuU3nuecKkue U XMMHYECKHUE CBOMCTBA,
nojxyyeHue W npuMeHenue. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnons3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEJIbCKOM
XO3SMCTBE.

[lepBoHauagbHbBIC MOHITHS 00 OPraHUYECKUX BEIIECTBAX KAaK O COSTUHEHMSIX
yriepoja (MeTaH, 3TaH, 3TUJIEH, alleTHIIEH, TaHOJI, TJINLEPUH, YKCYCHAs KUCIIOTA).
[IpupogHbie WMCTOYHUKUA YTIIEBOJAOPOAOB (Yyrojib, NPHUPOAHBIA Ta3, HE(DTH),
NPOAYKTHI WX TmepepaboTku (O€H3MH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[TonsaTHE O OMONOTMYECKH BaXKHBIX BEIIECTBAX: XKHUPaX, OCIKaxX, YIJIEBOJAaX — U UX
poiii B OKM3HM UeloBeKa. MarepualbHOE€ €IMHCTBO OpPraHUYeCKUX U
HEOPraHUYECKUX COECTUHEHUN.

Kpemnuii, ero ¢usumyeckue W XUMHYECKHE CBONCTBA, IOJyYEHUE H
npumeHenue. CoenuHeHus KpemHHUss B mpupoje. OOmme mnpeacraBieHusi o0
okcune kpemuus (1V) u kpemHueBoi kuciore. CUIMKAThI, UX HCIOJIH30BAHUE B
OBITY, B MPOMBIIIICHHOCTU. BakHellne cTpouTeabHbIE MaTepHUallbl: KepaMUKa,



CTEKJIO, IIEMEHT, 0eToH, xkene300eToH. [Ipobrembr 6e30MmacHOr0 MCTOIB30BAHUS
CTPOUTEIIbHBIX MAaTEPUAIIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

M3YyUeHHE 00pa3I0B HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJSIHOW KHUCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMil Ha XJIOPUIA-UOHBI U HAOIIOJCHUE TTPU3HAKOB
WX TIPOTEKAHMs, OMBITHI, OTpaxKarolyue (PU3NUYECKUE M XUMUYECKHE CBOWMCTBA
rajoreHOB M HX COEIWHEHUN (BO3MOXXHO HCIIOJIb30BAHUE BHUACOMATEPHUAIIOB),
O3HAaKOMJIEHHE C 0Opa3liaMu XJIOPUAOB (TaJOrE€HUIOB), O3HAKOMJICHHE C
oOpasmamMmu  ceppl U €€  CcoeAUHEHUSIMHU  (BO3MOXXHO  HCIIOJIb30BaHUE
BHJICOMATEpUAIIOB), HAOJIOACHUE Tpollecca OOyIIIMBaHUS caxapa Mo JeHCTBUEM
KOHIEHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, HW3y4YEHUE XUMHUUYECKHX CBOWCTB
paz0aBIEHHON CEPHON KUCIIOTHI, MPOBEEHNE KaUeCTBEHHON peakiny Ha CyJbdar-
WOH W HaOJI0JieHHWEe TpHU3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HMUYECKUMU
cBoiicTBaMu azora, ¢ochopa U HUX COECIAUHEHHH (BO3MOXKHO MCIIOJIb30BAaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX yIOOpPEHUM, MOJyYeHUE,
coOupaHue, pacrmo3HaBaHWE W M3YYCHHE CBOIMCTB aMMHaKa, I[POBEICHHE
KaueCTBEHHBIX PEAKIMA Ha MOH aMMOHHUS U (ochaT-uoH U U3yueHHE MPU3HAKOB
UX IIPOTEKaHHUsl, B3aUMOICUCTBUE KOHIIEHTPUPOBAHHOU a30THOU KUCIIOTHI C MEBIO
(BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPUAJIOB), H3YUYCHUE Mojenei
KPUCTAINIMYECKUX pEIIETOK anMasza, Tpadura, ¢yiuiepeHa, O3HAKOMIJIEHUE C
MPOIIECCOM  aJCOPOIMM  PAaCTBOPEHHBIX BEIIECTB AKTHUBHUPOBAHHBIM YyTIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJydeHHue, cOOMpaHue, paclo3HaBaHUE U U3yUYCHUE
CBOMCTB YIVICKHCIIOTO Ta3a, MPOBEJCHNE KAaUYeCTBEHHBIX pEaKIuii Ha KapOoHAT U
CUJIMKAT-UOHBl W UW3YYCHHE TMPU3HAKOB UX MPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKIIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxxHenmme HeMETaIIbl U UX COCTUHEHUS.

MeTaqibl 4 MX coeTMHEHUS

OO6m1as XxapakTepUCTUKa XUMMUYECKUX AJIEMEHTOB — METAJIJIOB HA OCHOBAaHUM
uX TmonoxeHus B Ilepmoamueckod cucrtemMe XuMHYecKux daeMeHtoB JI. .
MenneneeBa u ctpoeHus aToMoB. CTpoeHHe MeTaJioB. MeTaminueckas CBSI3b U
METAJUIMYECKAs] ~ KpPUCTA/NIMUECKass  pelI€TKa.  DJIEKTPOXUMUYECKUH Pl
HaIpspDKeHU MeTauioB. du3nueckne U XMMUUECKHE CBOMCTBAa MeTayioB. O0mue
crocoObl ToydeHuss MeTauioB. [loHATHE O KOpPpO3WU METAIJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CraBbl (CTallb, YyTyH, AIOPATIOMUHUU,
OpoOH3a) ¥ UX MPUMEHEHUE B OBITY Y MPOMBIIIIEHHOCTH.

[llenounsle MeTabl: nosnoxkeHue B llepuognueckon cucreme XUMHYECKUX
anemeHToB JI. 1. MeHneneeBa, CTpO€HHME MX aTOMOB, HAaXOXJIEHUE B NPUPOJE.
dusnyueckre U XMMUYECKUE CBOMCTBA (Ha mpuMmepe Hatpust U Kanus). OKCUIIbI U



TUIPOKCUABl HaTpusi W Kanud. lIpuMeHeHHne mIeNoYHbIX METAVIOB MU  HUX
COCIMHEHUM.

[[{ennoyHO3€MENBbHBIE METAJUIBI MAarHUil M KaJbIUMH: TIOJIOKEHHE B
[Tepuognueckout cucreMe xumuueckux dneMeHToB Jl. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJAEHUE B IIpupoae. PU3nyecKrue U XMMUYECKUE CBOMCTBA MarHus
U Kaiblus. Baxnelmume coequHeHus] Kanblus (OKCHUI, THAPOKCHUI, COJIN).
KécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUSI.

AmoMuHUN: TIoJiokeHue B [lepuoandeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
. W. MenneneeBa, CTpoeHUE aToma, HaxOXJeHHUE B Ipupone. Pusnyeckue u
XUMUYECKHE CBOMCTBA allOMUHUS. AM(POTEpHbIE CBOMCTBA OKCUIA U THAPOKCHIA
AJIOMUHUSL.

Keneso: monoxenue B [lepuoandyeckoit cUCTEME XUMHUYECKUX 3JIEMEHTOB /I,
N. MeHneneeBa, CTpOECHHE aTOoMa, HAaXOXJeHUE B mnpupoae. dusznueckue u
XUMHUYECKHEe CBOMCTRBA xkene3a. OKCUIbI, THIPOKCUIBI U coyn kenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA M MOJTyYCHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHME C oOpa3llaMM METAJJIOB M CIUIABOB, HX (pu3ndeckumu
CBOMCTBaMH, M3y4YEHHE  PE3yJbTaTOB  KOPPO3UHU  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUECOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS OKCHJIA
KaJIbIIMSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHHUS XKejle3a B KUCIOPOJIE
(BO3MOXXHO  HKCIIOJIb30BAaHWE  BHJIEOMATEpPHANIOB), MPHU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEaKIMi HAa WOHBI: MarHus, KaJblUs, ATIOMUHUA, IMHKA, JKEJie3a
(I1) u xenesa (111), memu (1), HAOMIOACHKME W ONMCAHUE MPOIIECCOB OKPAITMBAHMS
IJJaMEHH MOHaMU HATpus, KaJus U Kaiabluad (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THMAPOKCHUAA ATIOMUHUS
Y TUJIPOKCHUJA LIMHKA, PEIICHUE DKCIIEPUMEHTAIIBHBIX 3aJ]1a4 110 TeMe «BakHenue
METaJUIbl U KX COCTUHEHUS».

XuMus M OKpPYKAKOLIAA cpeaa

BemecTtBa m Marepuasibl B ITOBCEIHEBHOM XHU3HM YEIOBEKa. be3omacHoe
WCIOJIb30BAHUE BEIIECTB U XMMHUYECKUX peakiuii B ObiTy. IlepBas momomib mpu
XUMHYECKUX 0KOTax U OTPABIICHUSX.

XUMHUYECKOE 3arps3HEeHHUE OKpYKawIleh cpeabl (MpejenbHas I0mycTUMast
KOHIIEHTpaius BeilecTs, nainee — [1J1K). Poias xumuu B pemieHnu 3KoJI0THYECKUX
mpooIeM.

Xumuueckuii Ikcnepumenm:

M3yueHHEe OOpasIoB MaTepuajioB (CTEKJO, CIUIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHabl).

Meosicnpedmemmuuwie céasu



Peanmn3anusa MeXnpeIMETHBIX CBSI3€d INpU M3YYEHMM XMMHMM B 9 Kitacce
OCYILECTBIISICTCSl 4epe3 HCIOJIb30BaHUME KaK OOIIMX eCTECTBEHHO-HAYUYHBIX
HNOHATUMN, TaK U MOHATUH, SIBJISIFOIIUXCS CUCTEMHBIMH JIJISl OTJEJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAY4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KIACCU(PUKALHNS, TMEePUOJAUYHOCTh, HAOIIOIECHUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHE, MOJENb, SBICHUE, IAPHUKOBBIN
s PeKT, TeXHOIOTHS, MaTePUAIIBI.

®duzuka: MaTepusi, aToM, OBJEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIUJ,
U30TOMbl, PAAUOAKTUBHOCTh, MOJIEKYJIA, 3JEKTPUYECKUN 3apsij, MPOBOJAHHKHU,
HOJYIPOBOJHUKH, JUAJIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHOe COCTOSIHUE BEUIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KpUCTANINY €CKast
pemérka, CruiaBbl, (U3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COJHIIE.

buonorusi: ¢ortocuHres, npIxaHue, Ouocdepa, 3KOCUCTEMA, MHHEPAIbHBIE
yA00pEHMs, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIE BEILIECTBA.

['eorpagus: armocdepa, ruapocdepa, MUHEpaTbl, TOPHbIE MOPOJBL,
M0JIE3HBIE NCKOIAaeMble, TOILJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
XNMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINUHOCTHBLIE PE3YJIbTATHI

JIM4HOCTHBIE PE3yJbTaTBl OCBOCHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
o0pa30BaHUs JOCTUTAIOTCS B XOJI¢ OOyYeHHsS] XUMHUU B €IUHCTBE y4eOHOH W
BOCIIUTATEIIBHOM JEATEIbHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMUA POCCUICKUMU
COIIMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlllecTBE TMpaBWIaMU W HOPMAaMHU TMOBEACHUS M CIOCOOCTBYIOT IIpolieccam
CaMOTIO3HAHUS, CAMOPA3BUTHUS U COIMAIIA3AINHN 00yJarOIIHXCA.

JIn4HOCTHBIE  pe3yJIbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaroOlIUXCS
PYKOBOJICTBOBaTbCA CHCTEMON TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUUW W
paclIMpeHne ONbITA IESITEIbHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mnaTpHOTHYECKOT0 BOCITUTAHUSI:

LIEHHOCTHOI'0 OTHOILLIECHUSI K OTE€YECTBEHHOMY KYJBTYPHOMY, HCTOPUYECKOMY
U HAydYHOMY HACJEOUI0, TOHUMAHUS 3HAYECHHUS XUMHUYECKONM HAyKH B JKHU3HU
COBPEMEHHOIr0 O0OIIeCTBa, CIIOCOOHOCTH BJIAJETh JOCTOBEpHOU HHMOpManuei o
MEPEJOBbIX JOCTUXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUECTBEHHOW XUMUHU,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) TPaKIAHCKOT0 BOCTIMTAHHSA:

NPEACTABICHUS O COLUMAJIbHBIX HOPMAax W MOpaBUiIaX MEKINYHOCTHBIX
OTHOILIGHUM B KOJIJIEKTHBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOHMCCIENOBATENbCKOW, TBOPYECKOM M JAPYrMX  BHJAX
NeSATETPHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW JEATEIBbHOCTH TpHU
BBITIOJIHEHUU YYEOHBIX, TO3HABATEIbHBIX 3aJlay, BBIMOJHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHHIO
W B3aUMOIIOMOIIM B TIpollecCe€ ITOM YUYEOHOW JESITEIHbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE TIOBEACHUE W TOCTYIIKM CBOMX TOBApHUIIEH C TMO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUMN MOCTYIKOB;

3) IEHHOCTH HAYYHOT'O MO3HAHMS:

MHPOBO33PEHUYECKUE TPEJICTABICHUS O BEIIECTBE M XMMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKH W COCTABISIONIUE
OCHOBY JIJI TIOHUMAHMS CYIIHOCTH HAYYHOW KapTHUHBI MHUpa, NMPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUSI TPUPOJIbI, B3aUMOCBS3AX 4YEJIOBEKa C
MIPUPOTHOM CPEION, O POJIM XMMHUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABaTEIbHbIE MOTHBBI, HAIPABJIICHHBIC HA TOJIy4YE€HHWE HOBBIX 3HAHUHU IO
XUMUH, HEOOXOJUMBIE i1 OOBSCHEHUS HAOJI0JIaeMbIX MPOIECCOB U SIBJICHUI,
MO3HABATEIbHOM, MH(GOPMAIMOHHON M YUTATEIbCKOW KYJbTYpbhl, B TOM YHCIIE
HABBIKOB CaMOCTOSITENIbHOM paboThl C Y4YEOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYypOl, MOCTYHHBIMH TEXHHYECKHMMU CpPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpEeC K OOYUYEHHUI0 U [O03HAHHIO, JH0O03HATEIBHOCTh, TOTOBHOCTh U
CIOCOOHOCTh K  €aMOOOpa3OBaHMIO, MPOEKTHOMW M MCCIIEI0BATEIbCKON
NEeSATENbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIPaBJIEHHOCTH M YPOBHS OOyYEHHS B
JanbHEHIIeM;

4) popMHUpPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAaHUE IIEHHOCTH JKU3HU, OTBETCTBEHHOIO OTHOILIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEIACTBUU U
HEMPUATHE BPEAHBIX MPUBBIYCK (YIIOTPEOICHUS alKOT0JIsl, HAPKOTUKOB, KYpPEHHS),
HEOOXOMMMOCTH COOJNIONEHUS TIPaBWJI OE30MaCHOCTH TMPU  OOpamieHuu ¢
XUMHUYECKUMHU BEUIECTBAaMH B ObITY U pealbHOMN KU3HH;

5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEpEC K MPAaKTUUYECKOMY M3yUEHUIO Tpodeccuil u Tpyaa pa3iuyHOro poJa,
YBaXEHUE K TPyAy U pe3ylibTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCJIE Ha
OCHOBE TPUMEHEHMs TMPEAMETHBIX 3HAHUN 10 XUMHUHU, OCO3HAHHBIN BBIOOP
WH/IMBUIyaJIbHON TPAeKTOPUH MPOJOJKEHHsI 00pa30BaHUs ¢ YUYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHEMHON NpohecCUOHANBHON ASSTENIbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aJ1allTUPOBATHCA B MPO(HECCUOHANTBHON CPEE;

6) IK0JIOrHYECKOro BOCIIMTAHMSA:

HKOJIOTUYECKHU 1I€JIeCO00pa3HOE OTHOIIEHHWE K MPHUpPOJAE KaK HCTOUYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHMS, MOHUMAHKUE LIEHHOCTU 3[I0POBOT0 U
Oe3omacHOro o0pas3a >KHM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nYecKOMy M TICUXHYECKOMY 3/I0POBBIO, OCO3HAHHE IICHHOCTH COOJIOICHHUS
paBuJ 6€30MaCHOTO MOBEACHUS MPU padOTe ¢ BEIIECTBAMH, a TAKXKE B CUTYyaIHsIX,
YTPOKAIOLINX 3/I0POBBIO U )KU3HU JIIOJIEH;

CTIOCOOHOCTH TIPUMEHSTHh 3HAHHS, MOJIy9aeMble MPU M3yUYEeHUU XHUMUH, NI
pELIeHHs 3a/1a4, CBSI3aHHBIX C OKPYXaIOLEH MPUPOIHON CPeo, I MOBBIIIEHUS
YPOBHSL ~ 3KOJOTHYECKOW KYyJIbTypbl, OCO3HaHUS TIJ00AJIBbHOTO  XapakTepa
HKOJIOTUYECKUX MpoOJieM M MyTeH MX pelIeHHs MOCPEACTBOM METOAO0B XHMHUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUS PYKOBOACTBOBAThCS UM B MO3HABATEIIbLHOM,
KOMMYHHUKATHBHON U COIMANBHOMN TPaKTHKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe MerampeIMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAYUMbIE JJIA
(GopMuUpOBaHHS MHPOBO33PEHHUS OOILEHAYyYHblE MOHATHS (3aKOH, Teopus,
IPUHIUI, TUIIOTE3a, (PAKT, CUCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYToO€.), KOTOpbIe
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHbIX YYEOHBIX NpEIMETax W MO3BOJISIIOT Ha
OCHOBE 3HaHUI M3 3TUX MPEeAMETOB (OPMHUPOBATH IMPEACTABICHHE O IETOCTHOMN



HAyYHOW KapTUHE MHUPA, U YHUBEpPCAIbHbIC YUCOHbIC NEUCTBUS (IO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJISTHBHBIE), KOTOpPBhIE 00€CIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUTAHUPOBAHUIO M OCYIIECTBICHHUIO y4eOHOM
NEATEeIbHOCTH.

IMo3HaBaTe/IbHbIEe YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS

ba3oBble jornueckue AefcTBU:

YMEHUSI HCIOJb30BaTh MPUEMBI JIOTMUECKOTO MBINUICHUSI TPH OCBOCHUU
3HaHWI: pacKphIBaTh CMBICT XUMHUYECKUX MOHATHHA (BBIACIATh WX XapaKTEpHbIE
MPU3HAKK, yYCTaHABJIMBATh B3aWMOCBS3b C JPYTUMHU TIOHSTHSIMH), HCIIOIH30BAThH
TIOHATHS JIJIs1 OOBSICHEHUS OTJSIHHBIX (JAKTOB U SBIICHUN, BRIOUPATh OCHOBAHUS U
KPUTEPUH ISl KIACCH(PUKAIMKA XUMUYECKUX BEIIECTB W XUMHUYECKHX DPEaKInH,
yCTaHABJIMBATh MPUYMHHO-CIIEACTBEHHBIC CBS3M MEXKIAY OOBEKTAMU H3YUYCHUS,
CTPOUTH JIOTUYECKHUE pacCykAeHUs (MHAYKTUBHBIC, ACNYKTUBHBIC, 110 aHAJIOTUN),
JiesaTh BBIBOJIBI M 3aKJTFOUYEHUS;

yMEHUE TPUMEHSTh B TIPOIECCE TO3HAHWUSA TOHATHS (NMPEAMETHBIC U
MeTaInpeJIMETHbBIE), CHMBOJIMYECKHE (3HAKOBBIC) MOJICTH, UCIIOJIb3yeMbIe B XUMUH,
peoOpa3oBbIBaTh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJICJIbHBIC TTPEICTABICHUS —
XUMHUYECKUW 3HAK (CHMMBOJ DJIEMEHTa), XUMHuYeckas ¢(opMmysia W ypaBHEHUE
XUMHUYECKON peaklny — MPU PelIeHUH YyuyeOHO-TI03HABATEIbHBIX 3aJ1a4, C YUETOM
ATUX MOJCTHHBIX TPEJCTABICHUN BBISBISITH W XapaKTEPU30BaTh CYIECCTBCHHBIE
MPU3HAKH W3YYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUECKUX PEAKIUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJICJACTBEHHBIE CBA3M U
MPOTUBOPEYHS B U3yIaCMBIX TIPOIIECCaX U SIBJICHHUIX.

Bba3oBble uccienoBarejibckme JeiCTBHS:

YMEHUE HCIIOIh30BaTh IMOCTABJICHHBIE BOIMPOCH B KayeCTBE HHCTPYMEHTA
MO3HAHWSA, a TaKXKe€ B KAa4eCTBE OCHOBBI JUIsi (POPMHUPOBAHUS THUIOTE3BI IO
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMbBIX CYKJICHUN;

MpUOOPETEHUE ONbITa IO TUIAHUPOBAHUIO, OPTaHU3AIMU M TMPOBEIACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOJoaTh 3a XOJO0M IMpolecca,
CaMOCTOSITETTLHO MPOTHO3UPOBATH €r0 Pe3ysbTar, (OPMYITHpPOBaTH 0000IIEHU 1
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEIEHHOTO OIbITA, UCCIEOBAHUS, COCTABISATh OTYET
O MpoJieTTaHHOM padoTe.

Pa6ora ¢ unpopmaunmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HH(POPMAIIHIO
pa3TUYHBIX BUIOB U (OPM MPEACTABICHUS, TIOTYIaeMYI0 U3 Pa3HBIX NCTOYHUKOB
(HayyHO-TIOMyJIIpHAs JUTEpaTypa XUMHUYECKOTO COJEpX aHUsS, CIPaBOYHBIC
nocoOus, pecypcsl MHTepHETa), KPUTUYECKH OIICHWUBATH IPOTHBOPEUUBYIO U
HEJIOCTOBEPHYIO MH(POPMAITHIO;



YMEHUE NPUMEHATh Pa3jIu4yHble METOJbl M 3alpOChl MPU MOUCKE U OTOOpE
UHGOpMAIlMd U COOTBETCTBYIOUIMX JaHHBIX, HEOOXOIAMMBIX JJIsSi BBITOJHEHUS
y4eOHBIX U MO3HaBaTEIbHBIX 3a7]a4 OMPEIeIEHHOTO TUIIA, MPUOOPETEHHUE OMbITA B
00JacT  MCHOJB30BAHUS  HMH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYpOH aKTUBHOTO MCHOJIb30BAHMS PA3IMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITETILHO BBIOMPATh ONTUMANBbHYIO (DOpMY MpeACTaBICHHS HH(DOPMALUU U
WUIIOCTPUPOBATh pEIIaeMbIE€ 3a/1aud  HECIIOXKHBIMU CXEMaMH, JharpaMmamu,
apyrumu ¢popmamu rpaduKu U UX KOMOWHALMAMU;

yMEHUE UCIOJIb30BaTh MW AaHAIM3UpoOBaTh B Ipolecce Yy4eOHOH U
UCCJIEI0BATENbCKON JEATENbHOCTH MH(MOPMALMIO O BIUSHUU MPOMBILUIEHHOCTH,
CEJIbCKOTO XO35IMCTBA W TPAHCIIOPTA HA COCTOSTHUE OKPYKAKOWIEH MPUPOJHOU
CpEBbl.

KoMmyHuKaTHBHBIE YHHBepPcaibHbIe YUeOHble 1eliCTBUSA:

YyMEHHMsI 3aJlaBaTh BOIPOCHI (B XOJe Jauagora W (WIH) IUCKYCCHHU) TIO
cylmectBy  oOCyXaaemMod  TeMbl, (OPMYJIHpPOBATH CBOU  MPEAJIOKECHHS
OTHOCHUTENBHO BBIITOJIHEHMSI PEIOKEHHOM 3a1a4H;

YMEHHSI  MPEACTABIATh  IOJYYEHHBIE  pPE3yJbTaThbl  [O3HABATEIIBHOM
NEeSATENbHOCTH B YCTHBIX W THHUCBMEHHBIX TEKCTax; JieJaTh MPE3eHTAIUI0
pe3yIbTaTOB BBHINOJHEHUS XMMHYECKOTO JKCIIEpUMEHTa (J1aOOpaTOPHOIO OIbITA,
1abopaTopHOIl pabOTHI O UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHHsSI Yy4eOHOTO COTPYAHMYECTBA CO CBEPCTHHUKAMH B COBMECTHOMU
MO3HABATEJIbHOM W MCCIEAOBATENbCKOW  JICITENBHOCTH TNpPU  PEUICHUU
BO3HMKAIOIIMX NpOoOJeM Ha OCHOBE Yué€Ta OOIIMX HHTEPECOB U COTJIACOBAHUSA
no3uuui (00cyxaeHus, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPAUHAIUS
COBMECTHBIX JCHCTBUH, OIpEACIICHHE KpPUTEPUEB IO OLEHKE KayecTBa
BBITMIOJTHEHHOH pabOThI U JApyTHE).

PerynsiTuBHBIE YHMBepcaJlbHbIe Y4eOHbIe 1eCTBHA:

YMEHHE CaMOCTOSITEJIbHO ONPEACNATh LENU JEATEIIbHOCTH, TUIAHUPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JesITeNIbHOCTh, BbIOMpaTh Hanboee 3pPEeKTUBHbBIE CIIOCOOBI PEIIeHUsT YUeOHBIX U
MO3HABATEIbHBIX 33/1a4, CaMOCTOATEIIBHO COCTaBJIATh WA KOPPEKTUPOBATh
MPEJIOKEHHBIM  AJITOPUTM  JIEMCTBUM TIPU  BBINOJHEHUM 33aJaHAM C Y4ETOM
MOJIYYEHHS] HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEaKLHUsX,
OLICHUBATh COOTBETCTBUE IIOJIYYECHHOTO PE3YJbTaTa 3asABICHHOM LEINW, YMEHHUE
MCII0JIB30BaTh U AHAIIM3UPOBATH KOHTEKCTHI, IPEAJIAracMbl€ B YCJIOBUH 3aJaHU.

MHNPEJMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pPeE3yJNbTATOB IO OCBOCHHUIO 00s3aTEIBHOTO
COJIEp)KaHMsl, YCTAHOBJIEHHOTO JaHHOM (enepaibHOM paboyeil mporpaMMon,
BBIJICTISIIOT: OCBOEHHBIE OOYYAlOIIMMHCS Hay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



neucTBul, crnenuduueckue A OpeAMETHOM o0nacth  «XuMHUS», BUIBI
JNEATENIbHOCTH [0  MOJYYEHHIO HOBOIO  3HAHUS, €ro HWHTEpIpeTaluu,
npeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CUTYaIlUsX.

K xoH1y 00ydenus B 8 kiiacce rnpeMeTHbIe pe3yJibTaThl HA 6a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOOPMUPOBAHHOCTD Y 00YUYAIOIINXCSI YMEHUM:

e PpACKpBIBaTh CMBIC] OCHOBHBIX XMMHUYECKMX MOHSTHN: aToOM, MOJIEKyIa,
XUMHYECKUN JJIEMEHT, MPOCTOE BEIIECTBO, CJI0XHOE BEIIECTBO, CMECh
(omHOpOAHAS ¥ HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJSpHas Macca,
MaccoBasi 10151 XUMHUUYECKOTO 3JIEMEHTa B COEAMHEHUU, MOJISIPHBIA O0BEM,
OKCHJI, KHCIJIOTA, OCHOBAHHE, COJIb, JJIEKTPOOTPULATEILHOCTh, CTENEHb
OKHUCJICHHS, XMMHUYECKasl PeaKius, KiIacCU(UKAIUSI pPEaKIUi: peakiuu
COCIMHEHUS, PEAaKUUU PAa3JIOKEHUs, PEaAKIUU 3aMELICHUs, peaKuuu
oOMe€Ha, 3K30- U SHJOTEPMUUYECKHE PEaKIIMH, TEIIOBOU AP(EKT peakiui,
AIpO aTOMa, JJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaaNyC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAS W HEMOJSIpHAsi KOBAJICHTHAsI CBA3b,
WOHHas CBSA3b, MOH, KATUOH, aHUOH, PACTBOP, MAaccoBas JOJs BEIIECTBA
(TpolieHTHas! KOHILICHTPAIMs) B paCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH H
MPUMEHSITH 3TU MOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIONBH30BAaTh XHWMHUYECKYIO) CHUMBOJHMKY JUISI COCTaBJICHHS (HOPMYT
BEILIECTB U YPABHEHNUI XUMHYECKUX PEAKIIMIL;

e OIpEIENsATh BaJIGHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCIUHCHUSX,
CTENEHb  OKUCIICHHS  JJIEMEHTOB B  OMHApHBIX  COCAMHEHUSX,
MPUHAJIEKHOCTh BELIECTB K OMNPEACIEHHOMY KJIACCy COCIMHEHHUU IO
dbopmynaMm, BHUJ XHUMHUYECKOW CBSI3M (KOBaJ€HTHAasT M HOHHAs) B
HEOPraHUYECKUX COEIUHEHUSIX;

e packpeBaTh cmbich Ilepuognueckoro 3akona JI. WM. Menngeneesa:
JEMOHCTPUPOBATh IMOHUMAHHUE TEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX AJIEMEHTOB OT MX mojioxkeHus B I[lepuoauueckoil cucreme,
3aKOHOB COXpPAaHEHHUS MAacChl BEUIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUEHHMSI, 3aKOHa ABOrajipo;

e OINKCHIBATH W XapakTepu3oBaTh TabmuuHyo ¢opmy Ilepuoanueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpymnma (A-rpymnmna)» u «modounas nmoarpynmna (b-rpymnma)y, maneie u
OoJbIIME TEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOPhIE HMEIOTCS B
tabmune «llepuoguueckass cuctema Xxumudeckux siemeHToB [ U.
MenzaeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB U 3apsij Aapa, OOIIee YHCIO AIEKTPOHOB
U pacnpeiesieHUue uxX 1Mo 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YHUCIy M COCTaBy Y4YacTBYIOIIUX B peakIuu
BEILECTB, 10 TEIIOBOMY 3D PexTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIME XUMUYECKHUE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIAsl OMUCAHUE TPUMEPAMU MOJIEKYISIPHBIX
YpaBHEHUHN COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIHIA;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUUYECKUX TMpEBpallleHU B
Pa3JIMYHBIX YCIIOBHUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO  MaccChbl
BEIIIECTB, MAaCCOBYIO JIOJII0 XHMHMYECKOro »dJeMeHTa 1o ¢opmye
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKInu;

MPUMEHSITh OCHOBHBIE OIEpPAllMM MBICIUTENBHON AEATEIbHOCTA — aHAIU3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CHCTeMATH3aluio, KJIaCCU(PHUKAIUIO,
BBISIBJICHUE TPUYUHHO-CJICACTBEHHBIX CBS3€M — IS M3Yy4YEHUS CBOICTB
BEIIECTB U XUMHUYECKHX PEAKIHUM, €eCTeCTBEHHO-HAy4YHbIC METO/bI
NO3HAaHUA — HAONIOJCHHE, U3MEpPEHUE, MOJEIUPOBAHHUE, SKCIEPUMEHT
(peasibHBIN U MBICIICHHBIN );

CleloBaTh  NpaBWJIaM  TOJIb30BAaHUS ~ XMUMHYECKOM  TMOCYION U
7a0opaTOpHBIM  00OpYyJIOBaHMEM, a TakXKe IIpaBUjiaM oOOpallleHusl ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIHUSIMU MO BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OMNBITOB MO TMOJYYEHUIO U COOHPAHUIO
ra3o00pa3HbIX BemeCcTB (BOAOpPOAA H KHCIOPOJa), TMPUTOTOBICHUIO
PacTBOPOB C ONPEAEIEHHON MacCOBOM JOJIEM PaCTBOPEHHOIO BELIECTBA,
IJIAaHUPOBATh M MPOBOJUTH  XMUMHUYECKHE  OKCIEPUMEHTHl 10
pacno3HaBaHMUIO PACTBOPOB IIEJIOYEH M KUCIOT C MOMOILBIO MHIUKATOPOB
(;makmyc, henondTanenH, METHIIOPAHXK U APYTHE).

K koH1y oOyueHus B 9 kiacce npeaMeTHbIe pe3ybTaThl HA 6a30BOM YPOBHE
JOJIKHBI OTpakaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

pacKpbIBaTh CMBICI OCHOBHBIX XHWMHUYCCKHX TOHSATHH: XHUMHYCCKUH
DJIEMEHT, aTOM, MOJIEKyJa, HWOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJIOKHO€ BEMIECTBO, BaJICHTHOCTH, 3JIEKTPOOTPHUIIATEIHLHOCTh, CTEIICHb
OKHUCJICHHS, XUMUYECKasl peaKIlusi, XUMUYEeCKas CBs3b, TEIUIOBOU ekt
peaknuu, MOJb, MOJISIDHBIH  00BEM,  pacTBOp,  DJICKTPOJIHTHI,
HEAJICKTPOJIUTHI, DJICKTPOJIMTHYECKAS JTUCCOIMAIUS, PEaKIIMH HOHHOTO
oOMeHa, Karaau3aTtop, XUMHYECKOE paBHOBECHE, OOpaTHUMbICe U



HEOOpaTUMBIE PEAKIMH, OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTENb,  BOCCTAHOBUTEIb,  OKHCIEHHE W  BOCCTAaHOBJICHHUE,
aloTponusi, aMm(pOTepHOCTh, XUMUYECKas CBA3b (KOBAJIEHTHAs, MOHHAs,
METa/InYecKasi), KpHUCTAJUIMYecKass pemérka, KOppo3us METaJlIOB,
CIJIaBbl, CKOPOCTb XHMHUYECKOW pEAKLMHU, MPEACIbHO JOMyCTUMAs
koHuentpaus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX [MOHATHA U
MIPUMEHSTh 3TU NOHATHUSA IPU OMUCAHUY BEILECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0O CHUMBOJIMKY JJIS COCTaBlIeHHUS (OpMyT
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIUN;

ONPENENATh BaJIECHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COCOMHEHUAX PA3JIMYHOTO COCTaBa, MPHUHAIEKHOCTh BEIIECTB K
ONpeNeNIEHHOMY KJIacCy COeIuWHEHUN 1o dopmysaMm, BHII XUMHUYECKON
CB3M (KOBaJICHTHAs, WOHHAs, METaUIMYeCKas) B HEOPraHUYECKUX
COEJIMHEHHUSIX, 3apsi MOHA MO0 XMMUYECKOM (opMylie, XapaKTep Cpelbl B
BOJIHBIX PAaCTBOPAX HEOPTraHWYECKUX COCAMHEHUM, THUIl KPUCTAJUITMYECKOU
PEIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbIci [lepuomnueckoro 3akona J[. WM. MennpeneeBa wu
JEMOHCTPUPOBATh €ro IIOHMMAHHME: OINKCHIBATH W XAPAKTEPU30BATH
Tabnuuynyto Gopmy Ilepuoamdeckoil CUCTEMBbl XUMHYECKUX AJIEMEHTOB:
paznuyaTh TOHATUSA «rJaBHas mnoarpynma (A-Tpynma)» U «mobodHas
noarpynna (b-rpymnma)», maneie u OoOJbIIME MEPUOMBI, COOTHOCHUTH
0003HayYeHUsl, KOTOpble HMEIOTCS B TNEPUOAUYECKON Taldmuue, C
YUCJIOBBIMU  XAPAaKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKUX
AJIEMEHTOB (COCTaB W 3aps] sjapa, OOIIee YHUCIO JJIEKTPOHOB U
pacmpeneneHue WX TI0 DJICKTPOHHBIM CJIOSIM), OOBSCHITH oOIHe
3aKOHOMEPHOCTH B HW3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COCIUHEHUHN B
npejiesiax MaJibIX MEPHUOJIOB M TJIABHBIX MOATPYMI C YYETOM CTPOCHHUS UX
aTOMOB;

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTAaHUYCCKHE BEIIECTBA,
XUMHUYECKUE PEakiuu (M0 YUCIY M COCTaBy YYACTBYIOIIMX B PEAKIIMH
BEIECTB, MO TEIJIOBOMY 3(P(EKTy, 0 M3MEHEHUIO CTENEHEH OKHCIICHHMS
XUMUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIME U CHEU(UUECKHEe XUMHUYECKUE
CBOMCTBa MTPOCTBHIX M CIJOXHBIX BEILIECTB, TMOJTBEPKIas OMNHUCAHUE
MpUMEpaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHMX
XUMUYECKUX PEAKIIUH;

COCTaBJIATh YPABHEHUS JJIEKTPOIUTHYECKOW JHUCCOUMALMU  KHUCIOT,
LIEJI0OYEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIIMA MOHHOTO



oOMEHa, ypaBHEHHUS pEaKluid, TMOATBEPKIAIOMNX CYIIECTBOBAHUE
T€HETUYECKOM CBSI3U MEXKIY BEIIECTBAMH PA3JIUYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHMTEIbHO-BOCCTAHOBUTENIBHBIX pPEAKIUN
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOT0 OalaHCca ATUX PEaKIIMii;
MIPOTHO3UPOBATh CBOWMCTBA BEIECTB B 3aBUCUMOCTH OT HX CTPOCHUS,
BO3MOXKHOCTH TMPOTEKAHUS XUMHYECKUX TNPEBpallcHUNH B Pa3TUUYHBIX
YCIOBUSIX;

BBIUHCIIATh OTHOCHUTEIBHYIO MOJICKYJISPHYIO W MOJIIPHYIO MAacChl
BEILIECTB, MAaCCOBYIO [OJII0 XHMHMUYECKOrO0 »3JeMeHTa 10 ¢opmyIe
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEaAKIUU;

coONoaTh  MpaBUjia  TOJIB30BAHUS  XMMHUYECKOW  TMOCYyJAOW U
nabopaTopHbIM  00OpYyJOBaHMEM, a TaKXKe IMpaBuUja OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIUSIMH TIO BBITOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OMNBITOB MO TOJYYEHUIO U COOHPAHUIO
ra3000pa3HbIX BEIIEeCTB (aMMHAKa M YTJIEKUCIIOTO rasa);

MPOBOJUTh  PEAKIMM, TOATBEPXKIAIOIMINE  KAYeCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOpPUI-, OPOMUJI-,
noaua-, kapbonat-, ¢ocdar-, cuiMkar-, cyiabhar-, THAPOKCUI-HOHBI,
KaTUOHBl aMMOHHSI M HMOHBI M3YYEHHBIX METAJIJIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX PaCTBOpPaxX HEOPraHMYECKUX BEILIECTB;

MPUMEHSTH OCHOBHBIE OINEpAlMU MBICIUTEIBHON NIEATETbHOCTH — aHaJINU3
U CHHTE3, CpaBHEHHUE, OO0OOIEeHHE, CHUCTEeMAaTU3aIlMI0, BBISIBJICHUE
MPUYUHHO-CJICJICTBEHHBIX CBSI3¢M — i U3YyYEHHUS CBOMCTB BEIIECTB U
XUMUYECKUX PEaKlUil, €CTeCTBEHHO-HAy4YHbIE METOJbl TMO3HAHUS —
HaOJII0JICHHE, U3MEPEHUE, MOJECTUPOBAHUE, DKCIECPUMEHT (pealbHbI U
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIACC
Kosnn4yecTBo yacoB
Ne HauMenoBanue pa3ienoB u DJIeKTPOHHBIe (HM(POBHIe)
KoHnTpoibHbIe IIpakTHyeckue
n/n TeM NPOrpaMMabl Bcero o0pa3oBaTe/bHbIE PecypChl
padoThI padoTsbl
Pasznea 1. IlepBoHayaibHbIe XUMHUYECKHE IOHATHUS
Xumusi — BaxkHas 00J1acTh
11 €CTECTBO3HAHUS U 5 9 bu6mmorexa [IOK
' MPAKTUYECKOU JIeSITEIbHOCTH https://m.edsoo.ru/7f41837c
YyeJoBeKa
19 BemectBa 1 xuMuueckue 15 1 bu6mmorexa [IOK
' peaxkiuu https://m.edso00.ru/7f41837c
Hroro no pasneny 20

Pa3nea 2. BakHeiilne npeacTaBuTe Il HEOPraHUYECKHUX BelleCTB

Bosnyx. Kucnopon. Ilonstue bub6nmoreka [IOK
2.1 6 1
00 okcHaax https://m.edsoo.ru/7f41837¢c
59 Bonopoa.Ilonstue o kuciorax 3 1 bu6mmorexa [IOK
' U COJIAX https://m.edsoo0.ru/7f41837c
53 Bona. PactBopsl. [lonsitue 06 5 1 1 Bubnuoreka [JOK
' OCHOBAHHMAX https://m.edso0.ru/7f41837c
54 OCHOBHBIE KJIaCChI 1 1 1 bubmuoreka [JOK
' HEOPraHWYECKUX COEAUHEHUI https://m.edso0.ru/7f41837c
Hroro no pazneny 30

Paznen 3. Ilepuoagnueckuii 3axoH u [lepuogudeckas cucrema xumnueckux 3jeMeHToB /I. U. MenneneeBa. CTpoeHue aToMoB.
XuMnueckas cBsi3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN


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

[leproanueckuii 3aKOH U
[Iepuoanueckas cucrema

3.1
XUMHUYECKHX djieMeHToB J]. 1.
MenneneeBa. CtpoeHue atoma
XumMuyeckas CBS3b.

3.2 OKuCIUTENbHO-

BOCCTAaHOBUTCIIbHBIC PCAKIINN

Uroro no pazgeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB 110
I[TPOT'PAMME

15

68

bu6nuoreka [JOK
https://m.edsoo.ru/7f41837¢c

bu6nuoreka [JOK
https://m.edsoo.ru/7f41837¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

bu6nuoreka [JOK
https://m.edsoo.ru/7f41837¢



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

9 KJIACC

Ne i/

Paznea 1.

11

1.2

1.3

HanmeHnoBaHue pa3jeiioB U TeM
NPOrpamMMbl

BewmecTBo 1 XMMHYECKHE PeaKIHU
[ToBTOpenue u yriryOiaeHne 3HaHUN
OCHOBHBIX Pa3/eyioB Kypca 8 kiacca
OcCHOBHBIE 3aKOHOMEPHOCTH XMMHYECKHUX
peaxuuii

DJIEKTPONUTHYECKAS JUCCOLHALH.
XUMHYECKHE PEAKIIUU B pacTBOPAX

Hroro no paszneny

Pazgea 2.

2.1

2.2

2.3

2.4

HeMeranasl M MX cOeTUHEHUS

OO01ast XapakTepUCTHKA XUMHUECKUX
snemeHToB VIIA-rpynmnel. ["anorenst

OO0mmas xapakTepUCTHKA XUMHYECKUX
anemeHToB VIA-rpynmel. Cepa u e€
COCIMHEHUS

OO61mas xapakTepuCTHKa XUMUYECKUX

anemeHToB VA-Tpynmsl. A3ot, hochop u ux

COEJIMHEHUS
OO01as xapakTepuCTHKa XUMUYECKUX
aneMeHToB |VA-rpynnsl. Yriaepoa u
KPEMHHUI U UX COETUHEHUS

Hroro no pasneny

KoanuyecTBO 4acoB

Bcero

17

25

KoHnTpoibHbIe
padoThI

IIpakTHYecKue
padoTsI

DJIeKTPOHHbIE
(uudgposrbie)
o0pa3oBaTe/ibHbIE

pecypchbl

but6mmoreka [JOK
https://m.edsoo0.ru/7f41a636

but6mmoreka [JOK
https://m.edsoo.ru/7f41a636

bub6mmoreka [IOK
https://m.edsoo.ru/7f41a636

but6mmoreka [JOK
https://m.edsoo.ru/7f41a636

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636



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

Pa3zgen 3. MeTa/sibl M UX COeTUHEHU ST

3.1 OO01Ire CBOUCTBA METAILIIOB

3.2 Baxwueiinme MeTauibl U UX COSTUHEHUS

Hroro no paszneny

Pa3nea 4. Xumus u oKpy:Kapomas cpeia

4.1 BemectBa 1 MaTepraisl B )KMU3HU 4EJIOBEKA
Hroro no paszneny
PesepBHoe Bpems

OBUIEE KOJIMYECTBO YACOB I1O I[TPOTPAMME

16

20

68

but6mmoreka [JOK
https://m.edsoo.ru/7f41a636

but6mmoreka [JOK
https://m.edsoo.ru/7f41a636

bu6nunoreka [IOK
https://m.edsoo0.ru/7f41a636

but6mmoreka [JOK
https://m.edsoo0.ru/7f41a636



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




IHOYPOYHOE INIAHUPOBAHMUE

8 KUIACC
Ne
wn Tema ypoka

[Ipenmet xumuu. Pojap XuMuu B 5KU3HU
yejoBeKa. Tena U BemecTsa

IlonsTue o METOJaxX IMO3HAHUA B XUMHHU

[Ipaktuueckas padora Ne 1 «IIpaBuna
paboThl B 1a00paTopun U MpUEMBI
oOparreHus ¢ J1abopaTopHbIM
000pyIOBaHUEM»

Yuctele BemiecTsa U cmecu. CrmocoObl
pasaeneHus cMecen

[Ipaktuyeckas paGora Ne 2
«Paznenenue cmecelt (Ha mpumepe
OUYMCTKU OBAPEHHOM COJN)»

ATOMBI 1 MOJIEKYJIBI

XUMHYECKHUE JIEMEHTBI. 3HAKU
(CMMBOJIBI) XUMUYECKUX 3JIEMEHTOB

[IpocThie u cnoxHBIE BEeLeCTBa

ATOMHO-MOJIEKYJISIPHOE YUEHUE

Koan4yecTBo 4acoB

Bcero

KoHTpoibHbIe
padoThI

IIpakTHYeckue
padoThl

JlaTa
U3yYeHUs

DJIEKTPOHHBIE
uugposbie
oOpa3oBaTte/ibHbIE

pecypchl

bubmnoreka LJOK
https://m.edsoo.ru/ff0d210c

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d227e

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d23dc

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d26ca

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d28c8

bubmuoreka [{OK
https://m.edsoo.ru/ff0d2a6¢c

bubmuoreka [{OK
https://m.edsoo.ru/ff0d2be8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2a6¢c

bubmuoreka [{OK
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
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

10

11

12

13

14

15

16

17

18

19

20

21

3aKOH ITOCTOSIHCTBA COCTaBa BEIIECTB.
Xumnueckas popmyna. BaieHTHOCTD
aTOMOB XMMHMUYECKHUX 3JIEMEHTOB

OtHocuTenbHAas aTOMHas Macca.
OtHocuTenbHas MOJICKYJIsIpHAad Macca

MaccoBas 1018 XUMHYECKOTO
3JIEMEHTA B COEIMHEHNU

KomanuectBo BemecTBa. Moib.
MonsipHas macca

du3znyecKknue U XUMUYECKUE SIBICHMS.
XuMmu4yeckas pcaknud

[Ipu3Haky u yciioBUs MPOTEKAHUS
XMMHYECKHUX PEaKIUN

3aKOH COXpaHEHHUsI MacChl BEIIECTB.
XHWMHWYECKUE YPABHEHMS

BrrurciieHus: KOJIM4YeCTBa, MacChl
BEIIIECTBA 110 YPABHEHUSM XUMHUECKUX
peaxkuuii

Knaccudukanus XMMHUECKUX PeaKIUn
(coeMHEeHHMSI, Pa3IOKCHHUS,
3aMeIICHHs, OOMEHa)

M. B. JIoMOHOCOB — y4€HBII-
sHnukIoneauct. O000mEeHe
CHCTEMATU3aIUs 3HAHUH

KonTponbnas padora Nel no Teme
«BCHIGCTBa U XUMHUYCCKUC PCAKIITNH»

Bosnyx — cmecsk razos. CoctaB
Bo3ayxa. Kucinopoa — sneMeHT u

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d2eae

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d323c

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d350c

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5230

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d37fa

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d3al6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d3b88

but6mmoreka [IOK
https://m.edsoo.ru/ff0d5708

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d3f34

bu6morexa [JOK
https://m.edsoo.ru/ff0d40c4

bub6mmorexa [JOK
https://m.edsoo.ru/ff0d4290

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d448e



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
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

22

23

24

25

26

27

28

29

30

31

npocroe BeuecTBo. O30H

dusnueckue U XUMUYECKHAE CBOMCTBA
KHCJIOpoJia (pEaKIuyu OKUCICHUS,
ropenue). [lonstue 06 okcumax

CriocoOblI MosTy4eHus KUCI0po/ia B
1a00paTOPUN U TPOMBIIIIICHHOCTH.
[Tpumenenue kucnopoaa

TennoBoii 3¢ ekt XuMuIecKoit
peaxIyu, OHSATHE O
TEPMOXUMHUYECKOM ypaBHEHHH, K30~
SHIOTEPMHUECKUX PEAKIIHIX

TorumBo (HedTh, yroib U METaH).
3arps3HeHue BO3/AyXa, CIIOCOOBI €ro
MPEIOTBPAIICHUS

[Ipaktuueckas padora Ne 3 mo Teme
«ITonyuyenue u cobupanue KHCIOPOa,
HU3y4YEHHUE E€r0 CBOMCTB)

Boaopoa — snemMeHT u npocroe
BelecTBO. Haxoxnenue B npupoje
du3nyeckre 1 XUMHUUYECKHE CBOICTBA
Bosiopoaa. [lpumenenne Bogopoaa

TloHATHE O KHCIIOTAX U COIIX

CrniocoOnlI nosty4eHus BOAOPOa B
naboparopun
IIpaxkTuyeckas padota Ne 4 o Teme

«ITonyuyenue u cobupanue BOAOpoO/a,
HU3y4YECHHUE Er0 CBOMCTB)

bubmnoreka LJOK
https://m.edsoo.ru/ff0d4614

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d497a

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d4790

bub6mmoreka [JOK
https://m.edsoo.ru/ff0d4c4a

but6mmoreka [IOK
https://m.edsoo.ru/ff0d4ae2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4dd0

bub6mmorexa [JOK
https://m.edsoo.ru/ff0d50d2

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4f42



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

33

34

35

36

37

38

39

40

41

42

ModsipHblii 00bEM Ta30B. 3aKOH
ABoraapo

Brruucnenus o6béma, KonuyecTna
BEIIECTBA Ia3a 10 €ro U3BECTHOMY
KOJINYECTBY BELECTBA WU 00BEMY

Brruncnenns o06EMOB ra3oB 1o
YPaBHEHHUIO PEAKIIMK Ha OCHOBE 3aKOHA
00BEMHBIX OTHOILIEHUHN I'a30B

dusznueckue 1 XUMUYECKHE CBOMICTBA
BOJBI

CocraB ocHoBauuii. [Tousrue 00
WHJIMKAaTOpax

Boz[a KaK paCTBOPHUTCIIb. HaCHH_IeHHBIe
1 HCHACBIIICHHBIC PaCTBOPBLI. MaccoBas
A0JI BEIIECTBA B paCTBOPC

[IpakTuueckas padora Ne 5 o Teme
«ITpuroroBieHue pacTBOPOB ¢
onpeaenEHHON MacCOBOM J10eH
PacTBOPEHHOTO BELIECTBA
KonTponbhas padora Ne2 no teme
«Kucnopoa. Bogopon. Boga»
Oxcupl: cocTaB, KiaccupuKaIys,
HOMEHKJIaTypa

[Tony4yeHue u XUMHUYECKUE CBOMCTBA
KHCIIOTHBIX, OCHOBHBIX U aM(pOTEPHBIX
OKCHJIOB

OcHoBaHUS: cCOCTaB, KJIacCU(pUKAIIHS,
HOMEHKJIaTypa

bubmuoreka [{OK
https://m.edsoo.ru/ff0d542¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d55a0

bubmnoreka LJOK
https://m.edsoo.ru/ff0d5708

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d587a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d59e2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5b40

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d5eba

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d6342

bubmuoreka [{OK
https://m.edsoo.ru/ff0d664e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d664e

bub6moreka [JOK
https://m.edsoo.ru/ff0d67ca



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

43

44

45

46

47

48

49

50

51

52

53

[TonyueHne u XMMHUYECKUE CBOMCTBA
OCHOBaHUHI

Kucnotsl: coctas, kiiaccudukanus,
HOMEHKJIaTypa

[TonydyeHnue u XuMHUUYECKHE CBOMCTBA
KHUCJIOT

Conu (cpenHue): HOMEHKIIATypa,
CHOCOOBI OTYYCHHUS, XUMUUECKUE
CBOMCTBA

IIpakTuyeckas pabora Ne 6. Pemienue
9KCIIEPUMEHTAJIBHBIX 3a4a4 110 TEME
«OCHOBHBIE KJIaCChl HEOPTraHUYECKUX
COCIMHEHUI

I'enetnueckas cBSI3b MCXKAY Ki1aCCaMH
HCOPTraHNYCCKUX CO€JUHECHUI

O000I11IeHIE U CUCTEMATHU3aLUs 3HAHUH

KonTponbnas padora Ne3 no teme
"OCHOBHBIE KJIACChl HEOPTaHUYECKUX
coequHeHun"

[TepBbie MOMBITKH KIacCUPUKAITTT
XAMUYECKHX dJIeMeHTOB. IToHATHE O
TPYIIIax CXOIHBIX AJIEMEHTOB
[Tepronuueckuii 3aKOH U
[Tepuoanueckasi cucTeMa XUMUYECKUX
anemenToB 1. Y. MenaeneeBa

[Iepuonsl, rpynmel, MOATPYIIIBI

bubmuoreka [{OK
https://m.edsoo.ru/ff0d67ca

bubmnoreka LJOK
https://m.edsoo.ru/ffOdfee2

bu6mmorexa [JOK
https://m.edsoo.ru/ffOdfee2

bu6mmoreka [JOK
https://m.edsoo0.ru/00ad9474

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9b7c

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9a50

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ela

bu6mmorexa [JOK
https://m.edsoo.ru/00ad9ffa

bu6mmorexa [JOK
https://m.edsoo.ru/00ada52c¢

bub6mmorexa [JOK
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

54

55

56

57

58

59

60

61

62

63

64

Crpoenue atomoB. COCTaB aTOMHBIX
saep. M3oTonsl

CtpoeHue 3JIeKTPOHHBIX 000JI0UEK
aTOMOB 3J1eMeHTOB [leproauueckoit
cuctemsl /. 1. MeHnaeneeBa

XapakTepucTuKa XUMHIECKOTO
3JIEMEHTA 110 €T0 MOJI0KCHUIO B
[Tepuonuueckoit cucreme /1. U.
MeHnpeneeBa

3navenue [leproaudyeckoro 3akoHa st
pa3BuTUA HayKu U npaktuku. /. 1.
MenpeneeB — y4€HbIH, MTe1aror u
rpakJ1aHuH
DIEeKTPOOTPUIIATETLHOCTH ATOMOB
XAMUYECKHX DJIEMEHTOB/
Bcepoccuiickas mpoBepouHas pabota

HNonnas xumuaeckas CBsA3b

KoBanenTHas MoJisipHad XUMHUUYCCKasd
CBA3b

KoBanenTHas HCIIOJISIpHAd XUMUUYCCKast
CBA3b

CreneHp OKUCICHUSA

OKHUCIIUTENIbHO-BOCCTAHOBUTEIIBHBIC
peakiuu

OKXHCIIUTEIIH ¥ BOCCTAHOBHUTEIIN

bubmuoreka [{OK
https://m.edsoo.ru/00ada342

bu6mmoreka [IOK
https://m.edsoo.ru/00ada6bc

bubmnoreka LJOK
https://m.edsoo.ru/00ada824

bu6mmorexa [JOK
https://m.edsoo.ru/00ada96e

bu6mmorexa [JOK
https://m.edsoo.ru/00adaab8

bu6mmorexa [JOK
https://m.edsoo.ru/00adac34

bub6mmoreka [JOK
https://m.edsoo.ru/00adaab8

bubmuoreka [{OK
https://m.edsoo.ru/00adaab9

bu6mmoreka [IOK
https://m.edsoo.ru/00adae28

bu6mmoreka [IOK
https://m.edso00.ru/00adb076

bu6mmoreka [IOK
https://m.edsoo.ru/00adb076



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

KontponsHas padora Ne4 mo reme

65
«Ctpoenne aroma. XUMUYECKas CBS3b)

66 PeseprubIil ypok. O6001eHNE U
CUCTeMaTH3all¥sl 3HAHUH

67 PeseprubIil ypok. O6001eHIE U
cHUcTeMaTH3aluvs 3HaHUI

68 PesepBHelil ypok. O6o0IeHHE 1

cUCTeEMAaTHU3anus 3HaHUU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

bubmuoreka [{OK
https://m.edso00.ru/00adb486

bubmnoreka LJOK
https://m.edsoo.ru/00adb33c

bu6mmorexa [JOK
https://m.edsoo.ru/00ad9ch?2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d61c6



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

Tema ypoka

Ilepnonnueckuil 3aK0H.
[lepuoauueckas cuctema
XHMHYECKUX djieMeHToB /I, U.
MeneneeBa

3aKOHOMEPHOCTH B U3MEHEHUH
CBOHCTB XMMHYECKUX DJIEMEHTOB
MEPBBIX TPEX MEPUOJIOB

Knaccudukanus 1 HOMEHKIATypa
HEOPraHNYECKHUX BEIECTB

By xXuMHu4ecKkou CBSI3U U TUIIEI
KPUCTAJUTMYECKUX PEHIETOK

CraproBasi KOHTpOJIbHAsI paboTa 1Mo
teme «IloBTOopenue u yrinyOneHue
3HaHUW OCHOBHBIX Pa3/eNoB Kypca 8
KJlacca»

Knaccudukanus XuMuaeckux
peaxuii Mo pa3IuyHbIM MPU3HAKAM

IToHsiTHE O CKOPOCTU XMMHUYECKOMN
peakuuu. [IoHATHE O TOMOT€HHBIX U
reTEPOreHHBIX PEAKLUAX

ITonsiTHE O XUMHYECKOM paBHOBCCHHU.

(DaKTopr, BJIMAIOIINUEC HA CKOPOCTH

KoanuecTBO 4acoB

Bcero

KoHnTpoibHbIe
padoThI

IIpakTHYeckue
padoTsbI

JlaTa
U3YYCeHUS

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

bubmnoreka LJOK
https://m.edsoo.ru/00adb59e

bub6mmorexa [JOK
https://m.edsoo.ru/00adb6b6

bu6mmoreka [JOK
https://m.edsoo.ru/00adb7e2

bu6mmoreka [IOK
https://m.edsoo.ru/00adbac6

bu6morexa [JOK
https://m.edsoo.ru/00adbcb0

bub6mmorexa [JOK
https://m.edsoo.ru/00adbe9a

bu6mmoreka [IOK
https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

10

11

12

13

14

15

16

17

18

XUMHYECKON pCaKkuu U MOJIOKCHUC
XUMHYCCKOI'O paBHOBECUA

OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE
peaxkuuu

Teopust 2NEKTPOITUTHYECKON
muccomuanyy. CHIIbHBIE U cl1a0bIe
AIEKTPOJIUTHI

HonHble ypaBHEHHS peaKIuil

XHUMHYECKHE CBOMCTBA KUCIIOT U
OCHOBAaHUH B CBETE MPEACTABICHUI
00 IIEKTPOIIUTHUECKON AUCCOLUALIUIH

XUMHUYECKHE CBOMCTBA COJIEU B CBETE
IpeJICTaBICHUH 00
ANEKTPOIUTHIECKON JUCCOIHAITIT

[TonsTHE O rUIpONIU3E CONEN

O000111eHHUE U CUCTEMATU3ALMS
3HAHUU

[TpaxTuueckas padota Ne 1.
«Perienne 3KkcepruMeHTaIbHbBIX
3a/1au

Kontponbnas padota No2 o teme
«INEeKTPONUTHYECKAs] TUCCOIHALIHS.
XUMUYECKUE PEaKIUH B PACTBOPAX»

OO0mas xapakTepUCTHKA TaJIOT€HOB.
XHWMUYECKUE CBOMCTBA HA MPUMEPE
xJiopa

bubmnoreka LJOK
https://m.edsoo.ru/00adcade

bu6mmorexa [JOK
https://m.edsoo.ru/00adcd68

bubmmorexa [JOK
https://m.edsoo.ru/00add448

bu6mmorexa [JOK
https://m.edsoo.ru/00add5d8

bu6mmoreka [JOK
https://m.edso0.ru/00add8bh2

bu6mmoreka [JOK
https://m.edsoo.ru/00add9d4

but6mmoreka [IOK
https://m.edsoo.ru/00addd12

bu6mmoreka [IOK
https://m.edsoo.ru/00addbfa

bu6mmorexa [JOK
https://m.edsoo.ru/00addecO

bub6mmorexa [JOK
https://m.edsoo.ru/00addfe2



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

19

20

21

22

23

24

25

26

27

Xnoposogopoa. CoJisiHast KUCIOTA,
XUMUYECKHUE CBOMCTBA, MOTyUYEHHUE,
[IPUMEHEHNE

[TpakTuyeckas padora Ne 2 o Teme
«IlonmyueHnue CoSIHON KUCIIOTHI,
M3y4YEHHUE €€ CBOMCTBY»

Brrancnenus mo YPaBHCHUAM
XUMHYCCKHUX peaKHHﬁ, €CJIM OJHH U3
pcarcHToOB JaH B M30BITKE

OO0m1as XxapaKTepUCTUKA DJIEMEHTOB
VIA-rpymibt

ANnoTpornHble MOAU(UKALINU CEPHI.
Haxoxnenue cepbl 1 €€ coeTMHEHU I
B IIpUpPOJIe. XMMHUYECKHE CBOMCTBA
cepbl

CepoBonopof, CTpOEeHHUE,
¢uznuecKrue 1 XUMHUYECKHE CBOKCTBA
Oxcunpl cepol. CepHasi KUCIIOTa,
buznyecKkre 1 XUMUYECKUE CBOMCTBA,
MIPUMEHEHUE

XHUMUYECKUE PEaKIINH, JISKAIIUE B
OCHOBE MPOMBIIIIEHHOTO CItoco0a
MOJIyYEHUsI CEPHOM KUCIIOTHI.
XUMHUECKOE 3arps3HEHUE
OKPYXarOLIEH Cpeabl COSTUHEHUSIMHU
cephl

Brruncnenne MaccoBOM OJIX BRIXOOa
MPOJIyKTa PEaKLNH

bu6mmoreka [JOK
https://m.edsoo.ru/00adel104

bu6mmoreka [IOK
https://m.edsoo.ru/00ade348

bubmnoreka LJOK
https://m.edsoo.ru/00ade488

bu6mmorexa [JOK
https://m.edsoo.ru/00ade64a

bu6mmoreka [JOK
https://m.edsoo.ru/00ade64a

bu6mmoreka [IOK
https://m.edsoo.ru/00ade802

bu6mmoreka [IOK
https://m.edsoo.ru/00adea28

bu6mmoreka [IOK
https://m.edsoo.ru/00adec8a

bu6mmorexa [JOK
https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

28

29

30

31

32

33

34

35

36

OO011as XapakTepUCTHKA 3JIEMEHTOB
VA-rpynnsl. A30T, pacipocTpaHEHHE
B IIpupojie, GpuznyecKkue u
XUMUYECKHE CBOWCTBA

AMMHUaK, ero pu3nvecKue u
XUMHUYECKHUE CBOICTBA, I1OJIy4EHHUE U
IIPUMEHEHHE

[TpakTrueckas padora Ne 3 o Teme
«lTomyyenne amMmmuaka, U3yueHue ero
CBOWCTB»

A3oTHas Kuciora, e€ pusnueckue u
XMUMUYECKHE CBOWCTBA

Hcnonp30BaHnEe HUTPATOB U COJIEH
aMMOHHS B KQUeCTBE MUHEPATBHBIX
yaoopenuit. XumMuueckoe
3arps3HEHUE OKPY KAIOIIEH Cpeibl
COEJIMHEHUSIMU a30Ta

dochop. Oxeun pochopa (V) u
dbochopHas kuciaoTa, GuU3NIECKHe U
XMMHUYECKHE CBOMCTBA, MOJIYYEHUE

Hcnonb3oBanue pocdaTos B
Ka4eCTBE MHUHEPAIBHBIX yI00pCHUH.
3arpsi3HeHue NPUPOTHON Cpeibl
dbocharamu

Yruiepon, paclipoCTpaHEHUE B
npupoze, GU3nIecKue 1 XUMUYECKHE
CBOMCTBA

Oxkcupsl yraepoaa, ux Gu3n4ecKue u

bu6mmoreka [JOK
https://m.edsoo.ru/00adeeab

bu6mmoreka [JOK
https://m.edsoo.ru/00adf004

bu6mmoreka [IOK
https://m.edsoo.ru/00adf180

bu6mmorexa [JOK
https://m.edsoo.ru/00adf306

bu6mmorexa [JOK
https://m.edsoo.ru/00adf518

bubmuoreka [JOK
https://m.edsoo.ru/00adf68a

bu6mmorexa [JOK
https://m.edsoo.ru/00adfc20

bubmuoreka [{OK
https://m.edsoo.ru/00adfd9c

bubmuoreka [{OK
https://m.edsoo.ru/00adfebe



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe

37

38

39

40

41

42

43

44

XUMUYECKHE CBOUCTBA.
DKonorndyeckue npoodIeMsl,
CBsi3aHHBIC ¢ OKcHI0M yriepoza (1V)

VYrospHasg KUCIOTa U €€ COJIN

[TpakTuyeckas padora Ne 4 o Teme
"IlosrydyeHne yriekucioro rasa.
KagectBenHas peakius Ha KapOOHAT-

noH"

[TepBoHauanbHbIe TOHATHUS 00
OpraHMYECKUX BEIIECTBAX KaK O
COEJMHEHUSX yIIIepoaa

erMHI/Iﬁ " €ro COCAMHCHUA

[TpakTuyeckas pabora Ne 5. Pemenue
AKCIEPUMEHTAJIBHBIX 3a/1a4 10 TEME
«Baxneimue HemeTauIbl U UX
COEJIMHEHUS

KonTtponbnas padota Ne3 mo teme
«Baxxnenme HeMeTallIbl U UX
COEIUHEHMS

OO61mas xapakTepuCTHKa XUMUYECKUX
3JIEMEHTOB — METAJLIOB.
Merannnueckas CBA3b U
METAJUINYECKast KPUCTAJUTNYECKAs
pemérka. Pu3n4YecKue CBOMCTBA
METaJUIOB

XMUMHYECKHE CBOUCTBA METAJIOB.
DIEeKTPOXUMHUYECKUH Psifl

bu6mmoreka [JOK
https://m.edso0.ru/00ae006¢

bu6mmoreka [JOK
https://m.edsoo0.ru/00ae027¢e

bu6mmoreka [IOK
https://m.edsoo0.ru/00ae054¢e

bu6mmoreka [IOK
https://m.edso0.ru/00ae080a

but6mmoreka [IOK
https://m.edso0.ru/00ae0bf2

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0el8

bu6mmoreka [IOK
https://m.edso0.ru/00ael03e

bu6mmoreka [IOK
https://m.edsoo.ru/00ael1156



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
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52

53

54

55

56

HaIpsHKEHUN METAJUIOB

OO0mme crnocoObI MOTyYEHUs
MeTtauioB. CiutaBel. BerauciieHus mo
YPaBHEHUSM XUMHYECKHUX PEaKIIHiA,
€CJIM OJJUH U3 PEareHTOB COACPIKUT
PUMECH

Ilonstue o KOppO31Uu METAJIJIOB

[IlenouyHble METAIIIBI

OKCI/I,Z[BI U THAPOKCUIBI HATPUA U
KaJIus

[llenoyHO3eMeNbHBIC METAJITIBI —
KaJIbIIMA 1 Mardui

Baxxneinmme coeTMHEHNS KaJIbITHS

O000111eHNEe U CUCTEMATU3ALMS
3HAaHUHI

JKEcTkoCTh BOIBI M CIIOCOOEI €8
yCTpaHEHUs

[TpakTnyeckas padora Ne 6 o Teme
"YKécTkoCTh BOJBI U METO/BI €€
ycTpaHeHus"

ATTOMUHUN

AMpoTepHbIe CBOICTBA OKCHJIA U
THIPOKCUA

Kemnezo

bu6mmoreka [IOK
https://m.edsoo.ru/00ael1156

bu6mmoreka [IOK
https://m.edsoo.ru/00ael1278

bu6mmoreka [IOK
https://m.edsoo.ru/00ael4b?2

bu6mmoreka [IOK
https://m.edsoo.ru/00ael4b?2

bu6mmoreka [IOK
https://m.edsoo.ru/00ael15e8

bub6mmorexa [JOK
https://m.edsoo.ru/00ael15e8

bu6mmoreka [JOK
https://m.edsoo0.ru/00ae1886

bu6mmoreka [IOK
https://m.edsoo.ru/00aelae8

bu6mmoreka [IOK
https://m.edsoo0.ru/00aelc64

bu6mmoreka [IOK
https://m.edsoo.ru/00aelc64

bu6mmorexa [JOK



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
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63

64

65

66

Oxcuipl, TMIPOKCHUIBI U COJIU JKEJle3a
(1) u xenesa (1)

O000111eHHE U CUCTEMATU3ALMS
3HaHUU

[TpakTuueckas padora Ne 7. Pemenue
AKCIIEPUMEHTAJIBHBIX 33724 110 TEME
«Baxneimue MeTalIbl B UX
COEIMHEHU»

Brrarcnenus mo ypaBHEHUAM
XUMHUYECKHUX PEAKIIHH, eCITH OJHMH U3
peareHTOB JIaH B U30BITKE WIIN
COJICP)KUT IPUMECH. Berancienus
MacCOBOM JOJH BBIXOJIa MPOIyKTa
peaxkuuu

O000111eHNEe U CUCTEMATU3ALMS
3HAHWUMN

Konrponsnas padora Ne4 o teme
«Baxxuelnme MeTayuIbl U UX
COETMHEHUS

BemecrBa u Mmarepuasl B
MOBCEHEBHOM )KU3HU YEJIOBEKA
XHUMUYECKOE 3arpsi3HEHUE
OKPY’KaIOIIEeH cpe/ibl

Ponb xumuu B pemennn
AKOJIOTHYECKUX TIPOOIeM
PesepBHbIit ypok. O600IIeHNHE 1
cHUCTeMaTH3alrs 3HaHUI

https://m.edsoo.ru/00ae1d86

bu6mmoreka [JOK
https://m.edso0.ru/00ae35e6

bubmnoreka LJOK
https://m.edsoo.ru/00ae3de8

bu6mmoreka [IOK
https://m.edsoo.ru/00ael1750

bubmuoreka [{OK
https://m.edso0.ru/00ae3f50

bu6morexa [JOK
https://m.edso0.ru/00ae4270

bub6mmorexa [JOK
https://m.edso0.ru/00ae4270

bubmuoreka [{OK
https://m.edso0.ru/00ae0d0a



https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

67 PezepaHslii ypok. O0o01eHue u

CHUCTeMaTH3alMs 3HaHUI
PesepBHbIil ypok. O6001eHIE 1
CUCTeMAaTH3aIHsI 3HAHHHA

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME
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bubmuoreka [{OK
https://m.edsoo.ru/00adb33c

bubmnoreka LJOK
https://m.edsoo.ru/00ad9cb2



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

» Xumus, 8 kinacc/ 'abpuensu O.C., OctpoymoB WN.I'., Cnagkos C.A.,
AxnmonepHoe o0mectBo «M3natensctBo «IIpocBemnienue» 2019r.
» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB WU.I'., Cnagkor C.A.,

AxmmmonepHoe o6rmectBo «M3marensctBo «lIpocBemenue» 2019r.

METOINYECKHUE MATEPUAJIbI IUIS1 YUUTEJIA

1. T'abpuensn, O. C. Meroauueckoe nocodue k yueonuky O. C. I'abpuensna
«Xumus». 8 xknacc / O. C. 'abpuensn. — M. : Jlpoda,

2021. — 109.

2. l'abpuensu, O. C. Metoguueckoe nocodue k yueonuky O. C. ['abpuensaa
«Xumusy. 9 xnacc / O. C. 'abpuensa. — M. : Jlpoda, 2021. — 108.

3. Xumus : TexHonorunueckue kaptol k yueonuky O. C. 'aGpuensina 3.
«Xumus. 9 kiace» : meroauueckoe nocodue / JI. . AcanoBa. — M. : Jlpoda,
2018

4. Xumusi. 8 ki1.: KoHTponbHbIe U poBepouHbie padoThl K yueOouuky O. C.
[Nabpuensna «Xumus. 8» / O. C. 'abpuensn, [1. H. bepeskun, A. A. Ymakosa

u ap. - M.: [Ipoda, 2022. nannsie

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

1. Bubnuoreka IIOK https://m.edsoo.ru
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