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HNOACHUTEJBHAS 3AIINCKA

Ha 6a3e nentpa «Touka pocta» oOecrieunBaercs peanusanus o0pa3oBaTEIbHBIX
IIPOrpaMM  €CTECTBEHHO-HAYYHOM M  TEXHOJOTHMYECKOW HAIPABICHHOCTEH,
pa3pabOTaHHBIX B COOTBETCTBUU TPEOOBAHMSIMHU 3aKOHOAATEIbCTBA B cdepe
o0pa3oBaHusl U C y4eTOM pekoMmeHaanui denepalbHOr0O omepaTropa yueOHOTo
npeamera «bHoNorus», «XuMus».

OO6pazoBarenbHas mporpaMma IO3BOJISIET WHTETPUPOBATH peAM3yeMbIe 37eCh
MOJIXO/bI, CTPYKTYPY M COJIEp>KaHHE MPU OpraHu3alnuu oO0ydeHus Xxumuu B 8-9
KJIaccax, BEICTPOCHHOM Ha 0a3e J1t000ro U3 JOCTYIHBIX YUeOHO-METOANYECKUX
komruiekcoB (YMK).

Ucnonw3oBanue obopymoBanus 1eHTpa «Todka poctay MpHu peanu3aluu JaHHO I
OII no3BoJIIE€T CO3AaTh YCIOBUSIL:

*  JUIA pacUIMPEHUs COAepKaHUs ITKOJILHOTO 00pa30BaHMS;

* IS TIOBBIICHWS] TIO3HABATEIILHOW  AaKTUBHOCTU  OOy4YaIOIIUXCSA B
€CTEeCTBEHHO- HAyYHOU 00J1acTH;

*  JUIA pa3BUTHUS JJUYHOCTHU peOCHKA B Mpoliecce OOYICHUST XUMUH, €T
crocoOHoOCTe, (OPMUPOBAHUS U  YAOBJIETBOPEHUS COLUAIBHO 3HAYMMBIX
UHTEPECOB U MOTPEOHOCTEH;

* s paboThl C OAAPCHHBIMHU INKOJIBHUKAMM, OpPraHU3alMUd MX pPa3BUTHUS B
Pa3TUYHBIX 001acTIX 00pa30BaTEebHOM, TBOPUECKON JNEATEIHHOCTH.

[Ipumensis uudpoBble Ta0OpATOPUM HA YPOKAX XHUMHUH, Yy4allUecs CMOTYT
BBITIOJTHUTh MHOKECTBO JTA0OPATOPHBIX pabOT U IKCHEPUMEHTOB MO MPOrpaMme
OCHOBHOM IIKOJIBI.

[IporpaMma 10 XMMHM Ha YpPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUS
COCTaBlicHA Ha OCHOBe TpeOOBaHMII K pe3yJabTaTaM OCBOEHUS OCHOBHOM
o0Opa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO 00111eT0 00pa30BaHus, MPEICTABICHHBIX
B ®I'OC OOO, a Ttakke Ha OCHOBe denepalbHON pabodeld MPOrpaMMbl
BOCITUTAHUS U C yUYETOM KOHIEMIIUU MPENoAaBaHusl y4eOHOTO npeameTa « XuMUsH)
B 00pa3zoBarenbHbIX opranm3anusax Poccuiickont @enepammm.

[Iporpamma mo XUMUM AAa€T TPENCTABICHHE O IENSIX, OOIIEH cTpaTeruu
oOydeHMsl, BOCTHTAHHMS ¥ PAa3BUTHA OOYYAIOMIMXCA CPEACTBAMU Y4YEOHOTO
peaMerTa, YCTaHABIMBAET  00s3aTeIbHOE MPEAMETHOE coJepKaHue,
MpeayCMaTPUBAET PACTPECICHHE €ro IO KjaccaM W CTPYKTypUPOBaHHUE TIO
paszzmenaM W TeMaM NPOrpaMMbl IO XHMHUH, OMpPENENseT KOJIMYECTBEHHBIE H
KaueCTBEHHBIE XapaKTePUCTUKHU COJIep KaHMsI, PEKOMEHTyEeMYIO
MOCJICIOBATEIPHOCTh ~ M3Y4YEHUS] XHUMHH C  Y4ETOM  MEXIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBS3€H, JIOTUKN Y4€OHOTO TPOIlecca, BO3PACTHBIX
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OCOOCHHOCTEM OOydYarouuxcsi, ONpeACsIET BO3MOXKHOCTH MpeaMeTa  JJis
peanuzainuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMU
MIPOrpaMMbl Ha YPOBHE OCHOBHOT'O OOIETO 00pa3oBaHMs, a TaKkKe TpeOOBaHUN K
pe3ynbraTaM oOyYCeHHS XMMHUHU Ha YPOBHE IEJIeH U3YUCHHS MPEAMETa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATENBbHOW MACSITENFHOCTH OOYyYalOMIerocsi MO OCBOCHUIO
y4e0HOTr 0 COJIep KaHMUS.

3HaHWE XWMHH CIIY)KUT OCHOBOW i1 (OPMHUPOBAHHUS MHUPOBO33PEHUS
oOyJaromierocsi, ero MpeACTaBICHHH O MaTepuaIbHOM CAMHCTBE MHUpPa, BAXKHYIO
poJib MrparoT (GOPMUPYEMBIC XHMHUEH MPEICTABICHUS O B3aMMOIPEBPAIICHHUIX
DHEPTrUM M 00 DBOJIOIUHU BEIICCTB B MPHUPOJE, O MyTAX PEHICHUS TI00aTbHBIX
npo0JIeM YCTOWYUBOTO PAa3BUTHS YEJIOBEYCCTBA — CHIPHEBOM, IHEPreTUUYECKOM,
MUIIEBOH U SKOJIOTMUECKOI 0€30MacHOCTH, TPOOIJIEM 3IPaBOOXPAHECHHS.

N3yuenue Xxumuu:

CHOCOOCTBYET  pealu3allid  BO3MOXKHOCTEH  JUIsi  CaMOpa3BUTUS |
dbopMHUpOBaHUS KYIbTYPhI IUYHOCTH, €¢ 00MIel U (PYHKIIMOHATBHOW IPAMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHPOBAHNE MBIIIICHUSI M TBOPUYCCKUX CIIOCOOHOCTEH
oOy4Jaromuxcs, HABBIKOB HX CAMOCTOSITENIBHOW  y4yeOHOM  JIesITeNIbHOCTH,
AKCIIEPUMEHTAIBHBIX M HCCIEIOBATEIIbCKUX YMEHHUM, HEOOXOJUMBIX Kak B
MOBCEIHEBHOM JKU3HH, TaK U B IPOPECCUOHAIBHOMN JESITEIIbHOCTH;

3HAKOMHUT €O CHEIU(UKONW HAy4HOTO MBIIUICHHS, 3aKIaJblBa€T OCHOBBI
IEJIOCTHOTO B3TJIsiZla HA €MHCTBO MPUPOJIBI U YEIIOBEKA, SIBJISIETCS] OTBETCTBEHHBIM
ATanoM B POPMUPOBAHUH €CTECTBEHHO-HAYYHOU IPAMOTHOCTH 00 yYarOIIUXCS;

CIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAyYHBIM 3HaHUSIM, K MPUPOJIE, K YEITOBEKY, BHOCUT CBOM BKJIAJ] B AKOJIOTUYECKOE
oOpa3zoBaHue 00YUYaOIINXCS.

JlaHHbIE HampaBlICHHS B OOYYCHUUM XHMHH OOCCIECUMBAIOTCS CHEIU(UKON
comepkaHusi  y4eOHOrO  mpeaMera, KOTOPBIA  SIBISIETCS  MEJaroru4ecKu
aJanTHPOBAHHBIM OTpaXKEHUEM 0a30BOM HAYKH XUMHH Ha ONPEIECICHHOM JTare e¢
pa3BHUTHSI.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIero o0pa3oBaHusi OPUECHTHUPOBAH HA
OCBOCHHE OOYYAIOMIMMHUCS CHCTEMBI IMEPBOHAYAIBHBIX MOHSATUH XWMHUHU, OCHOB
HEOPTaHWYECKOW XMMHUU W HEKOTOPHIX OTNEIbHBIX 3HAYMMBIX IOHSATHN
OPraHUYECKON XUMMUHU.

CtpykTypa coaepaHusi MporpaMMbl IO XUMUU c(hopMUpOBaHA HAa OCHOBE
CUCTEMHOr0 Tojaxona K e¢ m3ydeHuto. CopepkaHue CKIIaJIbIBACTCS U3 CHUCTEMBI
MOHATHI O XUMUYECKOM DJIEMEHTE U BEIIECTBE M CHCTEMBI TOHATHI O XUMUYECKOMN
peaknuu. O0€ 3TH CHCTEMBI CTPYKTYPHO OPTaHHM30BAHBI MO TMPUHITUITY
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MOCJIETIOBATENLHOIO PAa3BUTHUS 3HAHUN HA OCHOBE TEOPETUUECKHUX MPEACTABICHUN
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XMMUU;

— YY€HHUS O CTPOEHUH aTOMa U XUMHYECKOU CBSI3H;

— TMpeACTaBICHUM 00 SIEKTPOIUTHYECKONW JUCCOIMAIlMK BEIIECTB B
pacTBopax.

TeopeTnueckne 3HAHUA PACCMATPUBAIOTCS HA OCHOBE OJMIIUPUYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (PAKTOB, Pa3BUBAIOTCS TOCJIEIOBATEIIBHO OT OJHOTO
YPOBHS K JPYroMy, BBITIOJNHSS (YHKIIUKU OOBSACHEHUS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOEHHSI U BO3MOKHOCTEH MPAKTUYECKOIO0 MPUMEHEHUS U TOJTYUYCHUS
M3Yy4aeMbIX BEIIECTB.

OcBoeHHME TPOrpaMMbl IO XHUMHU  CIOCOOCTBYET  (POPMHPOBAHUIO
MPEJCTABICHUS O XUMUYECKON COCTaBISIONIEH HAYYHOW KAPTUHBI MUPA B JIOTUKE
€¢ CHCTEMHOH MpHUPOAbI, IEHHOCTHOTO OTHOIICHUA K HAy4YHOMY 3HAHUIO H
METOJlaM TO3HaHWs B Hayke. M3ydeHHe XUMHU NPOUCXOJIUT C MPHUBICUCHUEM
3HAHUW W3 paHee M3YYCHHBIX YYCOHBIX TpeAMeToB: «OKpyXarolmuil MHUpY,
«buonorus. 5-7 xnaccel» n «®usznka. 7 Kiacc.

[Ipy wu3yyeHHUH XUMHH TPOUCXOAUT (OPMUPOBAHHWE 3HAHUU OCHOB
XUMUYECKOW HAayKH Kak 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NEATEIbHOCTA 4YEJI0BEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJBTYPBI.
3amadya ydyeOHOro mpeamMera COCTOUT B (OPMHUPOBAHUU CHUCTEMBl XHUMHYECKUX
3HaAHUN — BaXKHEUITUX (PAKTOB, MOHATHUM, 3aKOHOB M TEOPETUICCKHUX TOJIOKEHUMH,
JOCTYIMHBIX 000OIIEHNH MHMPOBO33PEHUECKOTO XapakTepa, s3blka HAyKH, B
npuoOIIEHNH K HAayYHBIM METOJaM II03HAHUS TIPH M3YYCHUU BEIIECTB H
XUMHUYECKUX PEAKIMi, B (GOPMUPOBAHUU M PA3BUTHH MO3HABATEIBHBIX YMEHUN U
WX TPHUMEHEHHH B Y4YeOHO-TIO3HABATCIBLHOM M y4eOHO-HCCIICAOBATEIBLCKOM
NEATeIIbHOCTH, OCBOCHHUU IIpaBMJ O€30IacHOr0 OOpalleHHs C BEIISCTBAMH B
MMOBCEIHEBHOM KU3HU.

[Ipy M3ydyeHMM XUMHUHM Ha YPOBHE OCHOBHOTO OOIETO O0Opa3oOBaHHS BaKHOE
3HAYCHHUE TIPHOOPETN TaKHE IICNIH, KaK:

— (QopMHupoBaHWE HWHTEIUICKTYaJlbHO pAa3BUTOM JIMYHOCTH, TOTOBOH K
caM000pa3oBaHMIO, COTPYAHHUYECTBY, CAMOCTOSITEIbHOMY TPHUHSTHIO PEIICHUM,
CITOCOOHOM aJIalITUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBHUSM JKH3HU;

—  HampaBJICHHOCTb OOydYeHHsS Ha CHCTEeMaTH4YeCKOoe MpHOoOIIeHUe
00yYaroIMXCI K CaMOCTOATEIHHON MO3HABATEILHON JCATEIBHOCTH, HAYyYHBIM
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MEeTOJaM TMO3HaHUsA, (OPMUPYIOIIMM MOTHBAIIMIO M PA3BUTHE CIOCOOHOCTEHN K
XUMWH;

— o0ecredeHe yCaoBUM, CTOCOOCTBYIONIUX MPUOOPETEHUIO 00YUaIOIITUMUCS
OMbITa Pa3HOOOPA3HOU [ESITEIBHOCTH, MO3HAHUS M CaMOIO3HAHMS, KIIIOUEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIICTCHIIMI), MMEIONIMX YHUBEPCAIBHOE 3HAUCHHUE IS
Pa3IUYHBIX BUJOB JAEATEIbHOCTH;

— (QopmupoBanre oOwmeld QYHKIUOHAIBHOW M €CTECTBEHHO-HAYYHOM
IPAMOTHOCTH, B TOM 4YHCIE€ YMEHUM OOBACHATH U OIICHUBATH SIBJICHUS
OKPY’KAIOIIEro MUpa, UCIOJNb3Yysl 3HAHUS W ONBIT, MOJYYCHHBIC MPU H3YUYEHUU
XUMUU, TPUMEHATh HX MPU pPEHICHUU TpoOJieM B TMOBCEAHEBHOW KU3HU W
TPYAOBOM JEATEIBbHOCTH;

— (QopmupoBanre y o0OydYarOUUXcsd TYMAaHHUCTHYECKUX OTHOIICHUH,
NMOHUMAHUSI 1IEHHOCTH XUMHWYECKUX 3HAHUW [JI1 BBIPAOOTKH HKOJOTHYECKU
1[eJeco00pa3Horo TOBEJAEHUS B OBITY W TPYIOBOM JACSATEIBHOCTH B IEJIAX
COXpaHEHHMs CBOETO 37I0POBbsI M OKPY’KAIOIIEH MPUPOJTHOU CPEIbI;

—pa3BUTHE MOTHBAIMM K OOYUYEHHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO U
CaMOBOCIIMTAaHMIO HA OCHOBE YCBOGHHUS OOIIEYETOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOodUiis U HAMPaBIEHHOCTH JajJbHEHIIETo
o0y4eHUs.

OO0miee 4YUCIO YacoB, OTBEJACHHBIX JMJIsI M3YyYEHUS XUMUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHus, cocTaBiser 136 yacoB: B 8 kimacce — 68 gacos (2
gaca B HeJIel0), B 9 kiacce — 68 yacoB (2 yaca B HEJICIIO).
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COAEPXAHUE OBYUEHUA

8 KJIACC

IlepBoHayaIbHbIe XUMUYECKHE MIOHATHS

[Ipenmer xumuun. Posib XMMUK B KU3HU 4e€JIOBEKA. XMMUA B CUCTEME HaAyYK.
Tena wm BemecTBa. du3nueckue CBOWCTBA BEIIECTB. ArpEraTHOE COCTOSIHUE
BemiecTB. [loHsiTe 0 MeTogax Mo3HaHUS B XUMHUHU. UMCTHIE BEIIECTBA U CMECH.
Cnioco0nI pa3eneHust cMecei.

ATOMBI W MOJEKYJbl. XHUMHUYECKUE dJIeMEHTbl. CUMBOJIBI XUMHYECKUX
a1neMeHTOB. [IpocThie U CIIOXKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHUE.

Xumuueckas (opmyna. BajaeHTHOCTP aTOMOB XHUMHYECKHUX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCUTEIbHAs aTOMHas Macca.
OtHocuTenbHAsT MOJIEKYJISIpHAasi Macca. MaccoBasi 1011 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KomnuecTBo BemectBa. Mosib. MonsipHas Macca. B3auMocCBsi3b KOJIMYECTBA,
Macchl W 4YHCIa CTPYKTYPHBIX €IWHHUI[ BemiecTBa. Pacu€Tel mo Qopmynam
XUMHUYECKUX COETUHEHHM.

@u3nuecKne U XMMHUYECKHUE SIBJIICHUS. XMMHUUYECKasl PEaKius U €€ MPU3HAKU.
3aKOH COXpaHEHHsS MacChl BEIIECTB. XuUMHUUeckue ypaBHeHus. Kiaccuduxarus
XUMHYECKUX peaKIuil (COeAMHEHUS, PAa3JIOKEHUS, 3aMEIlIeHUs, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYI0H, MpaBuiaMu paboThl B J1aOOpaTOpUH U
npueéMaMu oOpallieHus ¢ J1JabopaTOpHbIM O00OPYI0BAaHUEM, W3yUYEHHUE U OMHCAHUE
(bU3UYECKUX CBOWMCTB O00pa3lloB HEOPraHWYECKHX BEIIECTB, HAOJIOJACHUE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJa, pAacTUpPaHHE caxapa B CTYIIKE,
KUIEHUE W KOHJEHCAlUs BOJAbI) U XMMHYECKUX (TOPEHUE CBEYM, MPOKAJIUBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBUE Mela ¢ KHCIOTOW) SIBJICHUH, HaOIIOCHUE U
ONMCaHWE MNPHU3HAKOB MPOTEKAHUS XUMHYECKUX peakuui (pasiioKEeHUe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
menu (II) mpu HarpeBaHuu, B3auMOAEHCTBUE Kele3a ¢ pacTBopoM conu Menu (11),
M3y4YeHHE CIOCOOOB Pa3feCHHs] CMECEH: C MOMOIIBI0 MAarHuTa, (PUILTpOBaHUE,
BBIIApUBAHUE, AUCTHLIAIUS, XpoMaTorpadus, MpoBEACHNUE OUYNCTKHA TMOBAPEHHOMN
coimv, HaONIOJCHWE W  ONMUCAaHWE  Pe3yJIbTaTOB  MPOBEACHHS  OIBITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUST MACChl, CO3JaHUE MOJEIEH MOJIEKYJI
(mapocTep KHEeBbBIX).

Ba:xHeililue npeacTaBuTe 1M HEOPraHUYECKUX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kuciopog — 3J1€MEHT W IPOCTOe
BelecTBo. HaxoxaeHue Kuciopojia B mpupone, puznueckue u XUMHYECKUE
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cBoiictBa (peakinuu ropeHusi). Oxcunbl. Ilpumenenne kucnopoga. CrocoObl
MOJIy4YeHUsT KHUCIIOpoJa B JlabopaTopud U MpombiiieHHOCTH. Kpyrosopot
KHciopoa B mpupojie. O30H — ajuioTporHasi MoAuUKaIUs KUCIOpOoa.

TeroBoit >P¢deKT XUMHUYECKOM pPEeaKUUU, TEPMOXUMHUYECKUE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKUE pEaKIuu. TOIUIMBO: yrojdb M METaH. 3arpsA3HCHHE
BO3/1yXa, YCWICHUE MapHUKOBOro 3¢ (deKra, pa3pylieHue 030HOBOTO CIIOS.

Bopopon — »memeHT uM mpocroe BemecTBO. HaxoxaeHnue Bomopona B
npupojse, ¢GU3MYECKHe U XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
nosryyeHus. Kucnotsl u conm.

MonsipHbiii 005EM ra30B. PacueTsl 0 XUMUYECKUM YPaBHEHUSIM.

Odusznyeckue CBOWMCTBA BOAbl. Boma kak pacTBoputenb. PacTBOpHI.
HaceblllieHHbIE W HEHACHIIIEHHBIE PacTBOPhL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBasi 10Jisl BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponb pacTBOpOB B mpupoZie U B KU3HU 4eroBeka. KpyroBopoT BOAbI B MPUPOJIE.
3arpsi3HeHre MPUPOHBIX BOJ. OXpaHa U OUMCTKA MPUPOIHBIX BOJ.

Knaccudpuxanus nHeopranumdeckux coenuHeHuidd. Oxcuabl. Knaccudukarus
OKCUJOB:  cosieoOpa3ytoniue (OCHOBHBIE, KHUCIOTHbIE, aM{(pOTEepHbIE) U
HecoseoOpaszyromue. Homenkiatypa okcuaoB. Dusmdeckue M XUMHYECKUE
cBoMcTBa OKCUIOB. [lonyueHne oKCuoB.

OcHoBanusi. Knaccudukanmss oOcCHOBaHMH: INEIOYM U HEPACTBOPUMBIE
ocHoBaHus. HomeHkmnaTypa ocHoBaHuil. ®PuU3NMUECKHE U XMUMHUYECKHE CBOMCTBA
ocHoBaHui. [lorydeHne ocHOBaHUM.

Kucnortel. Knaccudukamus kucinor. Homenkiarypa kucior. Ousndeckue u
XUMHYECKHUE cBoMcTBa KuHCIOT. Psg aktuBHocTH MeTauioB H. H. bekerosa.
[Tomy4denue KUCIOT.

Conu. Homenkiatypa cosieil. @uzndeckue M XMMUYECKHUE CBOMCTBA COJICH.
[Tonyuenue conen.

['eneTnueckas CBsI3b MEXIY KJlaCCaMU HEOPTraHUYECKUX COCIMHEHUM.

Xumuueckuit IKCnepumenm:

KA4ECTBEHHOE ONPEAEICHUE COJIEPKAHUS KUCIOPOIAa B BO3AYyXE, MOJYUEHHUE,
coOupaHue, pacno3HaBaHWE H U3YYCHHE CBOWCTB KHCJIOpOAa, HabI0IeHne
B3aHUMOJICMCTBUS BEIIECTB C KHUCJIOPOJOM M YCJIOBHUS BO3HHUKHOBEHUS U
MpekpaiieHus ropeHus (mokapa), O3HaAKOMJICHHE C oOOpa3llaMu OKCHJIOB U
OMMCaHUE HUX CBOMCTB, MOJy4YeHHE, COOHMpaHHE, PACMO3HABAHHE M U3YyUYEHUE
CBOWCTB BOAOpoJia (ropeHue), B3aumojeicTBue Bojopoaa ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIb30BAHUE BUJIEOMATEPUANIOB), HAOJIOJIEHHE OOpa3lOB BEIIECTB
KOJIM4YecTBOM 1 MOJb, HCCIIEIOBAHME OCOOEHHOCTEH pacTBOPEHHUS BELIECTB C
Pa3IMYHON PACTBOPUMOCTHIO, MPUTOTOBJICHUE PACTBOPOB C OMPEACICHHOM
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MAaCCOBOM JI0JIE PaCTBOPECHHOTO BEIIECTBA, B3aWUMOJICHCTBUE BOJBI C METANIAMU
(HatpuieM ©  KaibllMeM) (BO3MOXKHO MCIIOJIb30BAaHHE BHJACOMATEPHAIIOB),
HCClieIOBaHUE O00Opa3lOB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUs OKPACKHW MHIAMKATOPOB B PACTBOpax KUCIOT U IIEIOYCH,
u3ydeHue B3ammojnerictBus okcupa meam () ¢ pacTBopoM cepHOM KHCIIOTHI,
KUCJIOT C METAJUIaMH, PEaKkLUUi HEUTpaau3alliy, IOJyYCHHE HEpPacCTBOPUMBIX
OCHOBAaHMH, BBITECHCHUE OJHOTO METaljla APYTMM U3 PacTBOpa COJU, PEIICHUE
AKCIIEPUMEHTANIbHBIX 3a/a4 1o TeMme «BaxHeilue Kiaccbl HEOPraHUYECKUX
COCIMHECHUI.

IHepuoanuecknit 3axkoH u Ilepumoauyeckass cucreMa XUMHYECKHUX
ieMeHnToB JI. W. MengeneeBa. CtpoeHne aroMoB. XUMHYECKas CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHBIE PEAKIIUNT

[lepBble TOMBITKK KiIacCU(PUKAIIMK XUMHYECKUX dJeMeHToB. [loHsaTtue o
rpynmnax CXOJHBIX BJEMEHTOB (ILEJIOYHBICE W MIECTOYHO3EMEIbHbIC METaJIbI,
rajioreHbl, HHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yroT aMbOTEPHBIC OKCHJIBI
U TUJPOKCU/IBI.

Ilepuoanueckuii 3akoH. [lepuoanyeckas cucreMa XMMUYECKHX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkonmepuogHas W JJIMHHOIIEPUOJHAsS dbopmbl
[Tepunognueckoit cucreMbl xumuueckux 3yeMeHToB [[. M. Menneneesa. Ilepuonas
u rpynnsl. Du3nueckuil CMBICI TOPSAKOBOIO HOMEpPA, HOMEPOB IEpUOJa WU
TPYIIIBI AJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX sifiep. M3otomnbl. Dnekrponsl. CTpoeHue
AJICKTPOHHBIX  000JI0oueKk aToMoB TepBbIX 20 XUMHYECKHX  DJIEMEHTOB
[Tepuonnueckoit cucremnl . WM. MenneneeBa. XapaKTEpUCTHKA XHUMHUYECKOTO
3JIEMEHTA 10 €ro MoJjiokeHuto B [lepuonnueckon cucreme /. 1. Menaeneena.

3aKOHOMEPHOCTH H3MEHEHHUSl pajnyca aTOMOB XUMHUYECKUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB I10 IPYyNIaM U NEPUOaM.

3nauenue [lepuoanueckoro 3akoHa u Ileproanyueckoil CUCTEMbBI XUMHUYECKUX
AJIEMEHTOB [JIsl pa3BuUTUs Hayku U mnpaktuku. J[. M. MenneneeB — ydeHbId H
rpaXk1aHUH.

Xumuueckass cBsi3b. KoBasieHTHast (MOJsipHAs M HEMOJSIpHAsi) CBSI3b.
DNEeKTPOOTPUIATENBHOCTh XUMUYECKUX 3JIeMEHTOB. MloHHAas CBSI3b.

Crenenp  okuciieHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Ipotecchl okucneHns U BOCCTAaHOBIEHUSI. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

M3yuyeHHE OO0pa3loB BELIECTB METAUVIOB M HEMETAJIOB, B3aUMOJEHCTBHE
TUAPOKCHIA MHKA C PACTBOPAMHU KHUCJIOT W IIEJIIOYEH, TPOBEACHUE OIBITOB,
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WUTIOCTPUPYIOIIUX ~ MPUMEPHI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIHI
(ropeHue, peakiu pa3aoKeHUs, COSTUHEHHUS ).

Mesxcnpeomemmnule ceéa3u

Peanuzanus MeXnpeaMETHBIX CBSI3€M NpH HM3y4YeHUH XUMHUU B 8 Kjacce
OCYIIECTBIIIETCS. 4epe3 HCIMOJh30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSATUN, TaK W MOHATHUH, SBISIONIUXCS CUCTEMHBIMU JUISl OT/ACJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO61ue ecTeCTBEHHO-HAYUYHbIE TOHSTHUS: HAy4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHaJU3, CHUHTE3, Kilaccuukanus, TMEepUOAUYHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJICINPOBAHNE, U3MEPEHUE, MOJIENb, ABJICHUE.

®dusuka: Marepusi, aToM, 3JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
W30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, DJICKTPUUECKUNA 3apsiji, BEIIECTBO, TEO,
00BbEM, arperaTHOE€ COCTOSIHUE BEIIECTBA, a3, (PU3WYECKUE BEITUYHMHBI, €IUHUIIBI
U3MEPEHMUs, KOCMOC, TIJIAHEThI, 3B¢3/1bl, COJHIIE.

buonorus: doTocunTes, npixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MUHEpaNbl, TOPHBIE  TOPOJBI,
MOJIE3HBIE UCKOIMAEMBbIE, TOILUIMBO, BOJHBIEC PECYPCHI.

9 KJIACC

BemecTBO 1 XMMHYECKAasi peakiusi

[Tepuonndeckuii 3akoH. Ilepuoauueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUM CBOMCTB
XUMHUYECKUX DJJIEMEHTOB TMEPBBIX TPEX TMEPUOAOB, Kajlus, KalblUsi M UX
COCIMHCHUH B COOTBETCTBUM C IIOJIO)KEHHUEM »HJIEMEHTOB B llepuonnueckon
CHUCTEME U CTPOCHHEM HUX aTOMOB.

CtpoeHue BemiecTBa: BHUJbl XUMHUYECKOW CBS3M. THUIBI KPUCTATUYECKUX
PEIICTOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAINIMUECKON PELICTKUA U
BHUJa XUMHUYECKOU CBSI3H.

Kiaccudukanys m HOMEHKIaTypa HEOPTraHWYECKHX BEIIECTB. XUMUUYCCKHE
CBOMCTBa BEIIECTB, OTHOCSIIUXCS K Pa3JIMYHBIM KJaccaM HEOPraHUYECKUX
COCJIMHECHUH, T€HETUYECKAsl CBA3b HEOPraHMYECKUX BEIIECTB.

Kiaccudukanys XuMHUYECKUX PEaKIUi MO pa3IMYHBIM IpH3HaKaM (110 YHUCTy
M COCTaBy YYacTBYIOIIMX B PEAKIHMH BEIIECTB, IO TEILUIOBOMY 3(]dekTy, 1o
W3MEHEHHUIO CTEMEeHEH OKMUCICHUS XUMHYECKUX DJIEMEHTOB, MO OOpPaTUMOCTH, IO
Y4aCTUIO KaTajlnu3aTopa). DK30- U SHJAOTCPMUUYECKUE PEAKIIMH, TEPMOXUMHUYCCKUE
ypaBHEHUS.

[lonsiTue o ckopoctu xuMuueckoil peakuuu. [loHsiTue 00 0OpaTUMBIX U
HEOOpPATUMBIX XHMHYECKHX peakiusXx. [IoHSITHE O TOMOT€HHBIX M T€TEPOTCHHBIX
peakuusax. [lonsatue o karanuze. [lonsaTue o XuMu4eckoM paBHOBeCHU. DAKTOPHI,
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BIIUSIIOIIME HA CKOPOCTh XUMHUYECKOW PEAKIUMU M TOJO0XKEHHUE XHUMHUUYECKOIO
paBHOBECHSL.

OKHUCIUTENHbHO-BOCCTAHOBUTENIbHBIE ~ pPEaKIMU,  JAJCKTPOHHBIM  OanaHc
OKHUCJIUTETbHO-BOCCTAHOBUTEIBHOU peaKuuu. CocraBieHue ypaBHEHU
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAaKUUd C  HCHOJB30BAHMEM  METOJA
AJIEKTPOHHOTO OanaHca.

Teopust 2IEKTPOIUTHUECKON JUCCOUMALNN. DIEKTPOIUTHI U HEANEKTPOJIUTBHI.
KaTtnonbl, annoHsl. MeXxaHu3M JUCCOLMALUM BEIIECTB C PA3JIMYHBIMU BUIAMHU
xumudeckoi cBsa3u. CreneHn auccormanuu. CUiabHbIe U cJ1a0ble AJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUS PEeaKIUii HOHHOTO OOMEHa,
MOJIHBIE W COKpAlICHHbIE HMOHHBIE YypaBHEHUs peakuuid. CBOMCTBa KHUCIOT,
OCHOBaHHUW M COJIEM B CBeTE TMPEACTABICHUH 00  AICKTPOJIMTHYCCKOU
nucconanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E COECH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJICJISIMU KPUCTAUIMYECKUX PEIICTOK HEOPraHMYECKUX
BEIIECTB — METAUIOB M HEMeTauioB (Tpadura W anMasa), CI0KHBIX BEIIECTB
(x71opuaa HaTpHsi), UCCIEIOBAHNWE 3aBUCHMOCTH CKOPOCTH XMMHUYECKOM peakIuu
OT BO3JICUCTBUS PANMMYHBIX (PAKTOPOB, HCCIEAOBAHHE DIEKTPONPOBOAHOCTU
pacTBOpPOB BEIIECTB, IpOLEcca AUCCOLMALMUA KHUCIOT, WIEJIOYEed U COoJel
(BOBMOXXHO  MCIOJB30BAHME BUIEO MaTEpPHANIOB), IPOBEJCHHE  OIBITOB,
WUTIOCTPUPYIOIIMX  MPU3HAKA  TPOTEKaHWs  peakluuid  HOHHOTO  OOMEHa
(ob6pa3oBanue ocanka, BbIIETIEHHE Ta3a, o0Opa3oBaHHWE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  pEaKUUid
(ropenue, peakiuu pasioKeHUs, COCIUHEHHs), paClIO3HABAHUE HEOPraHUYECKHUX
BEIIECTB C IIOMOIIbIO KAUECTBEHHBIX pEaKIUMid Ha HOHBI, pEIICHHE
AKCHEPUMEHTAIBHBIX 3a/1a4.

HemeTanibl 1 MX COeIMHEHUSA

OO6mrast xapakTtepucTtuka rajsoreHoB. (OCOOCHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (Qu3nyecKkue CBOWCTBA MPOCTHIX
BEIIECTB — TaJloreHoB. XHMMHUYECKHME CBOMCTBA HAa IpuUMepe  XJopa
(B3auMoOzECTBUE C MeETaJUIlaMH, HEMeETajulaMH, WIeJIo4aMu). XJIIOPOBOJOPO/I.
ConsHass KHCIIOTa, XMUMHYECKUE CBOMCTBa, MOJydeHUE, MpUMeHeHue. [leicTBue
XJIOpa M XJIOPOBOJOPOJA HA OpPraHU3M 4YeJloBeKa. BaxkHeWlue XJIopuasl U HX
HaXO0XJCHHE B MPUPOJIE.

OO6mrast xapaktepuctuka dmeMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTepHble CTereHu okucieHus. CTpoeHue U (U3MYECKHE CBOMCTBA
MPOCTBIX BEUIECTB — KUCIOPOJA U Cepbl. AJIJIOTPONHbIE MOAU(PHUKAIIUN KUCIOPO1a
u cepbl. XUMUYECKHE CBOMCTBa cepbl. CepoBOJIOPOJ, CTpOeHHE, (pu3nueckue u
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xuMuyeckue cBorcTBa. OKCHIBI CEpPhl KaK MPEICTABUTEIN KUCIOTHBIX OKCHUIOB.
Cepnass kucnota, (Qusnueckue U XHUMHUYECKHE CBoiicTBa (oOlue  Kak
MpEACTaBUTENSl Kjacca KHUCIOT U cheluduyeckue). XUMUYECKHE pPEakluu,
JeXalllie B OCHOBE MMPOMBIIUIEHHOIO CHOCO0a TMOMYYEHUS CEPHOM KHCIIOTHI.
IIpumenenue cepHoi KucaoThl. ConM CepHOM KUCIIOTHI, KAYECTBEHHAS peaKkuus Ha
cynbdar-uoH. HaxoxaeHue cepbl U €€ COEAMHEHUH B NpHUpoAe. XUMUYECKOE
3arpsi3HEHHE OKPY’KaloIIed cpeabl COEAMHEHUSIMH Ccepbl (KUCIOTHBIE OX[IH,
3arpsi3HEHHE BO3/lyXa U BOJJOEMOB), CIIOCOOBI €r0 MPeI10TBPAILCHHUS.

OO6mast xapakTepucTuka 37eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTEMEHH OKHCIEHHUS. A30T, pacHpOCTpaHEHHUE B MPUPO/IE,
¢dusnueckre u xuMuueckue cBoiicrBa. KpyroBopor asora B npupojae. AMMHAK, €ro
dbu3nYecKue U XUMHUYECKUE CBOMCTBA, MoJydeHue u npumeHenue. Coiau aMMOHMS,
ux GU3NYECKUEe U XMMHUUECKHE CBOMCTBA, MpuMeHeHre. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THas KHCJIOTa, €¢ ToJiydeHue, (U3NYECKHe W XUMHUYECKHe
cBoiicTBa (0OlIME Kak TPEACTAaBUTENs Kilacca KHUCIOT U creuuduueckue).
Hcnonp3oBanne HUTPATOB W COJIGM aMMOHHS B KauyeCTBE MHHEPaIbHBIX
ynoopeHuii. XMMUYECKOe 3arpsi3HEHHE OKPYXKAIolel cpe/ibl COeTMHEHUSIMU a30Ta
(KUCIIOTHBIE NOXKAM, 3arpsA3HEHHe BO3AyXa, MOYBBI M BoJMOEMOB). Docdop,
aloTponHeie Moaudukanuu (ochopa, puznyeckue M XMMUYECKHE CBOMCTBA.
Oxkcun docdopa (V) u pochopHas KuciIoTa, GU3NIECKIE U XUMUUESCKUE CBOWUCTRA,
nonyuenue. Mcronb3zoBanue ¢pochaTtoB B KaueCTBE MUHEPATbHBIX yIOOPEHUI.

O6mas xapakrtepuctuka anemMeHToB [V A-rpynmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB,  XapaKTepHbIE  CTENEHH  OKHUCIEHHUSA.  YTJEpOol,  aJUIOTPOIHBIC
Monu(UKALIMK, PACHPOCTPAaHEHHE B TNPHUPOAE, (PUINYECKHE U XUMHUYECKUE
cBoiicTBa. Ancop6uusi. KpyroBopor yriepoaa B npupoge. OKCuabl yriaepoaa, ux
¢uznueckre W XMMHUYECKHE CBOWCTBA, JEWCTBHE HA JKHUBBIE OpPTraHU3MBI,
MOJIYYCHHE U TPUMEHEHHEe. DKOJOTHUYECKHE MPOOJIEMBbI, CBS3aHHBIE C OKCHUIOM
yraepona (IV), rumore3a mIo0ambHOrO TOTEIUICHUS KJIMMaTa, MapHUKOBBIHM
s dekr. YronmpHas KUCIOTA M €€ CONH, UX (PU3HUECKHEe U XUMHUYCCKUE CBOMCTRBA,
noinyyeHne U npuMeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJICHHOCTH U CEIILCKOM
XO35IUCTBE.

[lepBoHauanbHbIE MOHIATUS 00 OPraHUYECKUX BEUIECTBAX KaK O COSUHEHUSIX
yriepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUICH, 3TaHOJ, TJIMIEPUH, YKCYCHasl KHCIIOTA).
[IpuponHble HMCTOYHHUKU YIJIE€BOAOPOAOB (yrojb, MNPUPOAHBIM Ta3, HEPTH),
MPOAYKTHl UX mepepadOoTKu (OEH3WH), UX POJb B OBITY W IPOMBIIIJIEHHOCTH.
[TonsiTe 0 OMOJIOTMYECKU Ba)KHBIX BEILIECTBAX: XKUpaX, O€JIKax, yrieBojax — U ux
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poinuM B KM3HM 4YeloBeKa. MarepuaibHOE€ €IUMHCTBO OpPraHUYeCKUX U
HEOPraHUYECKUX COCTMHEHU.

KpemHuuii, ero ¢usnueckue M XUMHYECKHME CBOMCTBA, IIOIy4YEeHUE U
npumenenue. CoenauHeHus KpemHHUss B mpupoze. OOmue mpeacTaBieHUus 00
okcune kpemaus (IV) u kpemuueBoit kuciore. CHIMKAThI, UX UCIOJIL30BAHUE B
OBITY, B IIPOMBIIIJICHHOCTH. BakHelIne CTpOUTEIbHbIE MaTepHUallbl: KEepaMHUKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [IpobiaeMbl 0€30MacHOTO HMCHOJIb30BAHUS
CTPOUTEIBHBIX MATEPHUATIOB B TOBCEHEBHOM KU3HHU.

XumuuecKkuii IKCnepumenm:

u3yuyeHrne 00pa3IoB HEOPTraHUUECKUX BEIIECTB, CBOMCTB COJISTHOW KHUCJIOTHI,
POBEICHUE KAUeCTBEHHBIX PEAKIUA HAa XJIOPHUA-UOHBI U HAOIIOICHUE TTPU3HAKOB
UX TPOTEKAHUS, OMBITHI, OTpaxkaromue (U3NYECKHE W XUMHUYECKHUE CBOICTBA
rajJoreHoB M HX COEAUHEHUH (BO3MOXHO MCIOJIL30BAaHUE BHUICOMATEPHUATIOB),
O3HAaKOMJICHHE ¢ oOpa3naMu XJOPUAOB (TaJOrE€HUJIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl M €¢  COCIMHCHHSIMU  (BO3MOXKHO  HCIIOJh30BaHUE
BUJIeOMAaTeprasoB), HaOIIOICHHE TIpoIiecca O0yrauBaHUsl caxapa MoJl JICHUCTBUEM
KOHIICHTPUPOBAHHON CEpPHOM  KHUCJIOThI, H3Y4YCHUE XUMHYECKHX CBOICTB
paz0aBICHHON CEPHOM KHUCIIOTHI, TPOBEICHUE KAaUYeCTBEHHOW peakinu Ha Cyinbdar-
MOH W HaOJNIOJeHHWE MpU3HaKa €€ MPOTEKaHHs, O3HAKOMJICHHE C (DU3NYECKUMU
cBolicTBaMu a3zora, ¢ochopa W HUX COSTUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BUJIeOMaTepraoB), oOpas3amMu a30THBIX B (PocHOpHBIX yIOOpEHUH, MOJyUYCHUE,
cobupaHue, paclio3HaBaHWEC W H3Yy4YEHHWE CBOWCTB aMMHakKa, IIPOBEICHHUE
KaueCTBCHHBIX PEaKIMi Ha MOH aMMOHHMS U (ocdaT-uOH | M3ydYeHHE NMPU3HAKOB
UX TIPOTEKAHUSI, B3aNMOJICCTBUE KOHIIEHTPUPOBAHHOW a30THOM KUCIIOTHI C MEIBIO
(BO3MOKHO HCIIOJIb30BAHUE BHUJICOMATEPUAJIOB), M3y4eHUE MoJiesen
KPUCTAJUTMYECKUX PEHICTOK anMmasza, Tpadwura, dyiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  aJCOPOIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPONCTBOM NPOTHBOTa3a, MOJy4YeHHUE, COOMpaHue, paclo3HaBaHUE M H3y4YeHUE
CBOWCTB YIJICKHCIIOTO Ta3a, MPOBE/ICHNE KaueCTBEHHBIX pEakKIii Ha KapOOHAT U
CUJIMKAT-MOHBl W M3YYCHUE I[PU3HAKOB UX IPOTEKAHUsA, O3HAKOMIICHUE C
NPOAYKIMEN CUJIMKATHOM IPOMBILUICHHOCTH, PEIIEHUE 3KCIEPUMEHTAIBHBIX
3a7a4 Mo TeMe «BaxkHeWIe HEMETAJJIbl U UX COCUHEHHUS.

MeTtajuiibl U X COeINHEHUSA

OO0mrast XapakTepUCTHKAa XUMUYECKUX DJIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
nx noyioxkeHuss B llepuognueckor cucreme xumuueckux asnemeHtoB J[. W
MenpeneeBa u crpoeHust atomoB. CTpoeHue MeTtaiuioB. MeTtajuindeckasl CBs3b U
METAJUIMYECKasi ~ KpUCTa/UIMuecKas  pemieTka.  DIEKTPOXUMUUYECKUU  psif
HanpsbkeHut metamuioB. Ou3nueckue U XUMUYECKHE CBOMCTBa MeTaiuioB. OO0iue
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crocoObl ToyueHuss MeTamioB. [loHSATHE O KOPpPO3UH METANIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CmiiaBbl (CTallb, YYTyH, JIOPATIOMUHUIA,
OpoH3a) U UX IPUMEHEHUE B OBITY U MPOMBIILIEHHOCTH.

[Ilenounble MeTaibl: mojioxkeHue B Ileprnoanveckoil cucTeMe XUMUYECKUX
anemeHnToB JI. M. MeHnnaeneeBa, CTpOeHHME MX aTOMOB, HaXxOXICHUE B INPUPOJE.
dusnyueckne U XMMUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCuabl U
TUAPOKCHUABI HATpusd MW Kanus. lIpuMeHeHuWe WIEIOYHBIX METAIJIOB M UX
COCIMHECHUM.

[[lenoyHO3EMENbHBIE METAJUIBI MAarHMd W KajJdblUM: TIOJOXKEHUE B
Ilepuonnueckon cucrteMe xumudeckux sinemeHToB . M. Menneneesa, ctpoeHue
UX aTOMOB, HaX0XJI€HUE B Tpupoae. PU3nyecKkue U XUMUYECKHNE CBOMCTBA MArHUS
U Kaiplmsa. Baxheimume coequHeHUs Kalblus (OKCHUI, THIAPOKCHUI, COJIH).
JKEcTKOCTh BOABI M CLIOCOOBI €¢ YCTpaHEHUS.

ANOMUHMHI: TI0JIO)KEeHUE B [leprnoanueckoi CuCTeMe XMMUUECKUX 2JIEMEHTOB
. 1. MenneneeBa, CTpoeHHE aroma, HaxOXXJAEHHE B mpupoae. Dusumueckue u
XUMHUYECKHE CBOMCTBA alfoMUHMsI. AM(OTEpHbIE CBOMCTBA OKCHJIA M TUIPOKCU]IA
ATFOMHUHMUS.

Keneso: nonoxenue B Ileprnoanueckoil cucteMe XUMUYECKUX 3JEMEHTOB /1.
N. MeHneneeBa, CTpOEHHE aTOMa, HAXOXKIEHHE B mpupoje. DPusnueckue Hu
XUMUYECKHE CBOMCTBA kele3a. OKcuabl, rTuaApokcubl U conu xkenesa (1) u xxenesza
(1), ux coctaB, CBOMCTBA M MMOJIyYEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHME C O0Opas3laMy METaUIOB U CIUIABOB, HUX (U3HUECKUMU
CBOMCTBaMHM, U3YUYEHHE  PE3YyJIbTATOB  KOPPO3UH  METAIIOB  (BO3MOYKHO
UCIIOJIb30BaHUE BUJIEOMATEPHUATIOB), OCOOEHHOCTEH B3aMMOJCHUCTBHUS OKCHUIA
KaJIbLIUSI M HATpUs C BOAOM (BO3MOYKHO HCIIOJIB30BAHUE BUJIEOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KCCTKOW BOJIbI, MpoOLiecca TOPEHUsl KeJe3a B KUCIOPOJe
(BO3MOKHO  HCHOJIb30BAHHE  BUJIEOMATEPHUANIOB), MPU3HAKOB  MPOTEKAHUS
KAueCTBEHHBIX PEAKIMi Ha MOHBI: MarHus, KaJbLIUs, aJIIOMUHUS, LIMHKA, jKele3a
(1) u xenesa (1), meau (II), HAOMIOACHUE W OMUCAHKE MPOIECCOB OKPAIINBAHUS
IUJAaMEHH WOHAaMU HaTpHsi, Kalus W Kajdbluusd (BO3MOYKHO HCIOJIb30BAaHHE
BUJIEOMATEPUAIIOB), UCCIIeT0BaHNE aM(OTEPHBIX CBOWCTB THAPOKCUIA ATFOMUHUS
Y TUJPOKCUJA IMHKA, PEUIEHHE SKCIIEPUMEHTAIbHBIX 3a7a4 10 TeMe «BaxHeniue
METAJUJIbl U KX COEUHEHUSI.

XuMHSA U OKPY KAKLIas cpeaa

BemectBa m Marepuasibl B TMOBCEIHEBHOW JKM3HU 4YeJioBeKa. bezomacHoe
WCIIOJIb30BaHUE BEUIECTB U XMMUUYECKUX peakuuil B ObITy. [lepBas momoib npu
XUMHUYECKUX 0KOrax M OTPaBIICHUSIX.
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XUMHUYECKOe 3arpsi3HEHHE OKpYKalollell cpensl (ImpeaeibHas TOMyCTHMAst
KOHLEeHTpalus BeulecTs, aanee — [1JIK). Ponb xuMuun B pemieHnn 3KOJ0THYECKUX
npooem.

Xumuueckuit IKCnepumenm:

u3ydyeHre oOpa3lioB MaTepUaioB (CTEKJO, CIJIaBbl METAJJIOB, MOJHUMEpPHBIE
MaTepHabl).

Mescnpeomemmoie ceasu

Peanmzanusi MeXnpeaMeTHBIX CBsI3ed NMpu HM3ydeHHH XuMHuH B 9 Kiacce
OCYIIECTBIISIETCSI 4Yepe3 HCIOJNb30BAaHWE KaK OOMIMX EeCTECTBEHHO-HAyYHBIX
MOHSITHH, TaK ¥ TIOHSTHH, SBJISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTEeCTBEHHO-HAY4YHOTO LIMKJIA.

OOmue ecTecTBEHHO-HAyYHBIC TIOHATHS: HAY4YHBIH (PaKT, THIOTE3a, 3aKOH,
TEOpHs, aHamu3, CHUHTE3, KiIaccu(UKamusa, TMEePHOANIHOCTh, HAOIOICHUE,
DKCIIEPUMEHT, MOJICTUPOBAHUE, W3MEPCHHE, MOJCNb, SBICHUE, MAPHUKOBBIN
3¢ eKT, TEXHOIOTHS, MaTEPHUAIIHI.

dwus3uka: Marepusi, aTroM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKIU]I,
U30TOIbI, PaJANOAKTUBHOCTh, MOJIEKYJA, OSJEKTPUUYECKUN 3apsiji, TPOBOIHUKH,
NOJYIIPOBOAHUKU, JTUAJICKTPUKH, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHO€ COCTOSIHHE BEIIEeCTBa, I'a3, pacTBOP, pACTBOPUMOCTh, KPUCTAIITNYECKas
pelieTKa, CIUIaBbl, (PU3NYECKHE BEIUYUHBI, €IUHUIBI W3MEPEHUS, KOCMHUYECKOE
IPOCTPAHCTBO, MJIAHETHI, 3BE3/1b1, CONHIIE.

buonorus: dorocunTes, apixaHue, Ouocdepa, SKOCHCTEMa, MHUHEpaIbHBIC
yI0OpEHUs, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, TMTATEIHHBIC BEIIECTBA.

I'eorpadmsa: armocdhepa, rumpocdhepa, MHUHEpPATbl, TOPHBIE  IOPOIHI,
MOJIE3HBIE UCKOMIAEMbIE, TOILJIMBO, BOJIHBIE PECYPCHI.



TOUYKA \!pocm

IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHMA IPOI'PAMMBLI 110
XUMHUHAN HA YPOBHE OCHOBHOI'O OBIIIETI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pPE3yJbTaThl OCBOCHHMS MPOrpaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHus JOCTUTAIOTCS B XO0Ji¢ OOy4eHMS XMMHUHU B €IUHCTBE Yy4eOHOU u
BOCIMUTATEIBHOMN AEATEIBHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUHCKUMHU
COITMOKYJIbTYPHBIMU M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, NPUHITBIMH B
oOlllecTBE TMpaBWIaMU M HOPMaMU TIOBEJEHUS U CHOCOOCTBYIOT MpoIeccam
CaMOITO3HAHMS, CAMOPA3BUTHUS U COLUATIM3AIIUNA O0YJAIOITUXCSI.

JIM4HOCTHBIE  pe3ydbTaThl  OTpPaXalOT  TOTOBHOCTh  OOYYaIOIIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOW MO3WTUBHBIX IIEHHOCTHBIX OpHUEHTAUUN U
paciIMpeHue OMbITa JESITEILHOCTA HA €€ OCHOBE, B TOM YMCJIE B YaCTHU:

1)IATPHOTHYECKOT0 BOCTIMTAHMS .

IIEHHOCTHOTO OTHOIIECHUSI K OTEUECTBEHHOMY KYJbTYPHOMY, HUCTOPUUECKOMY
U HAy4yHOMY HACJIEAWIO0, TOHHWMAaHWS 3HAYEHUS] XUMHYECKOM HAayKH B >KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIOCOOHOCTH BIAAETh JOCTOBEPHOW HH(pOpMaIMeil o
NEPEAOBBIX JOCTHKEHUAX U OTKPBITUSX MHUPOBOM M OTEUYECTBEHHOW XUMMH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTPOMCTBE MUpPA U OOIIECTBA;

2)IPaKIaHCKOT0 BOCTIMTAHMSA

IOPEACTaBICHUS O COLUMAJbHBIX HOpPMax M MpaBWIaX MEXIMYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOHM,  y4eOHOMCCIIEIOBATeILCKOM,  TBOPUYECKOM W APYrUX  BHJAX
JESTENBbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOW JIEATEIBHOCTH TpHU
BBITIOJTHEHUU y4YeOHBIX, TO3HABAaTEIbHBIX 3a/1ad, BBHITIOJIHEHUH XUMHYECKHX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAHUIO
M B3aWMOIIOMOIA B TIPOILIECCE OTOM YYeOHOW MESITEIbHOCTH, TOTOBHOCTHU
OLICHUBAaThb CBOC TOBEJAEHHWE U TMOCTYIIKM CBOMX TOBAapHIIE ¢ TO3ULUH
HPABCTBEHHBIX U IMPABOBBIX HOPM C YYETOM OCO3HAHUS MOCJIEACTBUN MTOCTYMNKOB;

3) HEeHHOCTH HAYYHOI'0 IMO3HAHMS

MHPOBO33PEHUYECKUE MPEACTABICHUSI O BELIECTBE M XUMHUUYECKOW PEaKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAayKM M COCTABIIAIOLINE
OCHOBY JIJII TIOHUMAaHUSI CYITHOCTH HAYYHOW KapTUHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX DPa3BUTHUS NPUPOJBI, B3aUMOCBSI35X 4YEJIOBEKA C
MNPUPOTHOM CPEJION, O POJIM XMMHH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO03HABAaTEIbHbIE MOTHBBI, HANPABICHHbIE HA MOJYYEHHUE HOBBIX 3HAHUU IO
XUMUHM, HEOOXOJMMBbIEC IS OOBSICHEHHUS HAOII0IaeMBbIX IIPOIIECCOB U SIBJICHUM,
MO3HABATEIbHOM, MH(POPMALIMOHHON U YUTATEIIbCKON KYJIBTYPhI, B TOM YHCIIE
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HaBBIKOB CaMOCTOSITEILHOM paboThl € YYEOHBIMHM TEKCTaMH, CIPaBOYHOM
TUTEpaTypor, JOCTYNHBIMH TEXHMUYECKUMH CpPEJICTBAMH HH(OPMAIIMOHHBIX
TEXHOJIOTHM;

UHTepec K OOYyYEHHMIO M TO3HAHUIO, JH0003HATENBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K CaMOOOpa30BaHMUIO, TMPOEKTHOM W  HCCIENOBATEIbCKON
NEeSATeIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINpPaBICHHOCTH W YPOBHsS OOy4YeHUS B
JIaTbHEUIIIEM;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTU JKW3HHU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JIOPOBBIM 00pa3 >KU3HU, OCO3HAHUE TMOCJICACTBUU U
HETPUSATHE BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aAJIKOTOJIsI, HAPKOTUKOB, KYpEeHHUSI),
HEOOXOAUMOCTH COOJIFOZICHUs TMpaBul O€30MacCHOCTH TIpU  OOpalieHuu ¢
XUMUYECKUMU BEIIECTBAMHU B OBITY M pEAIbHON JKU3HU;

5)Tpy10BOro0 BOCIIMTAHMS

WHTEPEC K MPAKTUIECKOMY M3Yy4YCHHUIO Tpodeccrii U Tpy/la pa3IMIHOro poja,
yBOXEHUE K TPYAYy M pe3yibTaTaM TPYIOBOM AEATEIbHOCTH, B TOM YHUCJIE Ha
OCHOBE TMPUMEHEHUs TMPEJAMETHBIX 3HAHUW 10 XUMHUU, OCO3HAHHBIA BBIOOP
UHANBUAYATBHON TPACKTOPHUH MPOIOJDKEHUSI 00pa30BaHUs ¢ yUETOM JTUYHOCTHBIX
MHTEPECOB U CMOCOOHOCTU K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIIeHON MpodeCcCHOHANBHON ESITEIbHOCTH U Pa3BUTHUS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHANBHON CpeJIe;

6)3K0J10rH4€eCKOr0 BOCIUTAHUS:

AKOJIOTHYECKHU IIeJIeco00pa3HOe OTHOIICHHE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €¢ CYIIECTBOBAHUS, TOHMMAaHHUE [IEHHOCTH 3[I0pPOBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3nueckoMy M TICUXHYECKOMY 370pPOBbIO, OCO3HAaHUE IIEHHOCTH COOIIOACHUS
paBuI 0€30MaCHOTO MOBEICHUS MTPU padOTE C BEIIECTBAMH, a TAK)KE B CUTYaIIHSIX,
YTPOXKAIOIIKUX 3I0POBBIO U KU3HHU JIIOACH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, MOJIydaeMble MPU WU3YYCHUH XUMUH, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW  KYJIbTYpPhI, OCO3HAHUS TJIOOQIBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEeM M IMyTell WX pemieHUs MOCPEACTBOM METOJOB XHUMUH,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJCTBOBAThCS UM B MO3HABATEIBHOM,
KOMMYHHUKAaTUBHOW U COUMAIIBHON TPAKTUKE.

METANPEIMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMeTHBIX pPE3YyJbTATOB BBIACISIOT 3HAYUMBbIC IS
dbopMupoOBaHUST MHUPOBO33PEHUS OOIIEHAYYHbIE TOHATHS (3aKOH, Teopus,
MPUHIIKII, TUIOTE3a, (PAKT, CUCTEMA, IIPOLIECC, IKCIIEPUMEHT U JIPYroe.), KOTOpbIe
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UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHbIX YYEOHBIX NpEIMETax W MO3BOJSIOT Ha
OCHOBE 3HAHWHI M3 ATUX MPEAMETOB (POPMHUPOBATH MPEJCTABICHUE O LIEJIOCTHOM
HAay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIC, DPETYJISITUBHBIE), KOTOpble oOecneunBaloT (OpPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYILIECTBICHUIO Y4EOHOMU
JEeSTENbHOCTH.

Ilo3naBaTe/ibHbIEe YyHUBEPCAJIbHbIE Y4eOHbIe eiicTBUS

ba3zoBble Jiornyeckue AeiicTBUA:

YMEHUS HCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS] MPU OCBOCHUU
3HAHUMW: PACKPBIBATH CMBICT XUMHUYECKUX TMOHATUM (BBIACISITH UX XapaKTePHbIC
NPU3HAKH, YCTAaHABIMBATh B3aHUMOCBS3b C JPYTHMMU TOHSITHUSMH), WCIOIH30BaTh
MOHATHUS JJIsI OOBSICHEHHS OTAEIbHBIX (DAKTOB U SIBJICHUM, BHIOUPATh OCHOBAHUS U
KpUTEPUHU ISl KiIacCU(PUKAIMK XUMHUYECKUX BEIIECTB U XUMUYECKUX PEaKIui,
yCTaHABJIMBATh MPUYUHHO-CIIEJICTBEHHBIC CBSI3M MEXKIY OOBEKTAMH HW3y4YCHHS,
CTPOUTH JIOTUUECKHE PaCCYXACHUS (MHIAYKTUBHBIC, ICTYKTUBHBIC, 10 aHAJIOTHH),
JienaTh BEIBOJIBI M 3aKJIFOUCHUS

yMEHHE TMPUMEHATh B TIpollecC€ TMO3HAHMUS TMOHATUS (MpeaIMETHbIE U
METaINpeIMETHbIE), CAMBOJIMYECKHE (3HAKOBBIE) MOJEIH, UCIIOJIb3yEMbIE B XUMUH,
peoOpa3oBbIBaTh MHUPOKO MPUMEHSIEMbIE B XUMUU MOJICIIbHbIE TIPEICTABICHUS —
XUMHYECKUN 3HAK (CHMBOJI dJEMEHTa), XuMUueckas ¢opMmyna U ypaBHEHHE
XUMHYECKOW peakiuy — MpU PEHIeHUH Y4yeOHO-TI03HABATEeIbHBIX 3a]1a4, C YUYCTOM
ATUX MOJEIBHBIX MPEICTABICHHUIN BBIABIATh M XapaKTEpU30BATh CYLIECTBEHHBIE
NPU3HAKHA U3YYaeMBbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEaKIInH,
BBISIBJISITE  OOIIME  3aKOHOMEPHOCTH, TMPUYMHHO-CJICJACTBEHHBIE CBA3U W
IPOTUBOPEUHUS B U3YyUAEMBbIX IIPOLIECCaX U SIBICHUSX.

Ba3oBble ucciaenoBatebCKue 1eCTBUA .

YMEHUE HCIOJIb30BaTh IOCTABICHHBIE BOIMPOCHI B KA4E€CTBE HHCTPYMEHTA
MO3HAHWA, a TaKXe B KA4eCTBE OCHOBBI sl (OPMHUPOBAHUS THIOTE3Bl TIO
MIPOBEPKE MPABUIIBHOCTH BbICKAa3bIBAEMBIX CYKICHUM;

NpUOOPETeHHE ONbITa MO IUIAHWPOBAHUIO, OpPraHU3allUd W TIPOBEICHUIO
YUEHHYECKHX OSKCIEpUMEHTOB, yMEHHE HaOJIoAaTh 3a XOJIOM Ipolecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €r0 Pe3yabTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 Pe3yJibTaTaM MPOBEACHHOTO OMbITA, UCCIEIOBAHUS, COCTABIATH OTYCT
0 TIpOJIeTITaHHOM padoTe.

Pab6ora ¢ unpopmanueii:

yMEHUE BbIOUpATh, AHAIMU3UPOBATH M HMHTEPNPETHUPOBATH HH(MOPMALIHIO
pPa3IUYHBIX BUJOB U (OPM MIpPEACTABICHUS, MOTYy4aeMyl0 U3 Pa3HbIX UCTOUHHKOB
(Hay4HO-TIONYJISIpHAS TUTEpPATypa XUMUUYECKOTO COACPKAHUS, CIIPABOYHBIE
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mocoOus, pecypcel MHTepHETa), KPUTHYECKH OIEHWBATh IMPOTHBOPECUYUBYIO U
HEJIOCTOBEPHYIO UH(POPMAIIHUIO;

yYMCHHE TPHUMCHSTH Pa3IMYHBIE METOJBI W 3alpOChl MPU TOWCKE U OTOOpE
uH(OpPMAITMM W COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIWMBIX JJIS BBITOJHEHUS
y4eOHBIX U MMO3HABATEIBHBIX 3a/1a4d OMPEEICHHOTO TUTIA, MPHOOPETEHUE ONbITa B
00JaCTM  MCTOJL30BaHMS ~ MH(OPMAIIMOHHO-KOMMYHUKATHBHBIX  TEXHOJIOTHH,
OBIIJICHUE KYJIbTYpPOW aKTHUBHOTO MCIOIB30BaHMUS PA3IMUHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITEIILHO BBIOUPATh ONTHUMATBHYIO (OpMY MPEACTABICHUS HHPOPMAIIUUA U
WITIOCTPUPOBATh pElIaeMble 3aJadd HECIOKHBIMH CXEMaMH, JuarpaMmmamu,
IpyruMu popMaMu rpaduku U UX KOMOMHAIUSMU;

YMEHHE UCIONB30BaTh W AaHANU3UPOBAaTh B IMpolecce Yy4eOHOU w
MCCIICZIOBATEIBCKON JEATEILHOCTH MH()OPMAIMIO O BIMSHHH MPOMBIIIJICHHOCTH,
CEJIbCKOTO XO3f1CTBa W TPAHCIIOPTa Ha COCTOSHUE OKPYKAIOUICH NPUPOTHON
CpE/IBL.

KoMMmyHHKAaTHBHBIE YHHUBEPCAJIbHbIE YUeOHbIE TeHCTBHS:

yMEHHUs 3aJaBaTh BOINPOCH (B Xone auanora W (MiIW) AUCKYCCHUH) TIO
CylIeCTBY  OOCyXkJaeMod  TeMbl, (OPMYIHPOBATH CBOU  MPEIIOKEHUS
OTHOCHUTEIHHO BBITIOJIHEHUSI MPEIOKEHHON 3a1a4H;

YMEHHUS  MPEJCTaBIsATh  TOJYyYEHHbIE  pe3yJbTaThl  IMO3HABATEILHON
NESTENbHOCTH B YCTHBIX W TNHCBMEHHBIX TEKCTax; JejaTh MPEe3eHTAINI0
PE3YJITATOB BBHIMOJHEHUSI XMMHUYECKOT0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
71a00paTOPHOM pabOThI IO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YYCOHOTO MPOCKTA);

YMEHHUS y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOMU
MO3HABATEIBHOM M HMCCIENOBATENbCKON  JCSITENIbHOCTH  TPH  PEUICHUU
BO3HUKAIONIUX MpOOJieM Ha OCHOBE y4y€Ta OOIIMX HMHTEPECOB W COTJIACOBAHUS
no3unui (00CyXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBbI», KOOPIAUHAIIUS
COBMECTHBIX JICHCTBUH, OIpEACIICHHEe KPUTEPUEB IO OIIEHKE KayecTBa
BBITIOJTHCHHOH PabOTHI U APYTHE).

PeryasiTuBHbIe YHUBEPCAJIbHbIE y4eOHbIE e CTBUS:

YMEHHE CaMOCTOATEIBHO OMPENesITh ILEIN ACATEIbHOCTH, TIAaHUPOBATH,
OCYIIECTBIISITh, KOHTPOJIUPOBATh W MPH HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSTENBHOCTD, BEIOMpATh Hanbosee d3(hPeKTUBHBIC CIIOCOOBI pemieHns YIeOHbIX U
MO3HABATENBHBIX 3a/a4, CaMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTHPOBATH
MPEVIOKEHHBIA allTOPUTM  ACHUCTBUM MpPHU BBINOJHEHUU 3aJaHUN C Yy4ETOM
MOJIYYCHHsI HOBBIX 3HAHUK 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIHIX,
OIICHWBATh COOTBETCTBUE IOIYYECHHOTO pE3yibTaTa 3asBICHHOW IIENIA, YMEHHUE
MCITOJIB30BaTh M aHAJTM3UPOBATH KOHTEKCTHI, TIPEJIaraeMbI€ B YCIIOBUH 3aTaHHIA.

INPEAMETHBIE PE3YJIBTATbHI
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B cocraBe mnpenMeTHBIX pe3yJNbTAaTOB IO OCBOCHHUIO 0053aTEIBHOTO
COJICp>KaHMsI, YCTAHOBJIEHHOTO JaHHOW denepaibHOl paboueld Mporpammoi,
BBIJICJISIIOT: OCBOEHHBIE OOYYarONIMMUCS HAy4YHbIC 3HAHUS, YMEHUS U CIOCOOBI
neucTBuil, crnenuduyueckue IS NOpeaMeTHONM olnacth  «XUMHUS», BUIbI
NEATeIbHOCTH IO  TOJYYEHHIO HOBOTO  3HaHMS, €ro MHTEpPIpEeTaInH,
peoOpa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIlUsX.

K koHiy oOyuenus B 8 kiacce npeaMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE
JIOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YUYAIOIINXCSI YMEHUM:

e PpACKpPBIBaTh CMBICII OCHOBHBIX XUMHYECKHX TMOHSTHUN: aTOM, MOJEKYIa,
XUMHUYECKHI JJIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpPOIHASE M HEOHOPO/AHAS ), BAJIEHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJIIpHAasi Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOTO 3JIEMEHTa B COCIMHEHUH, MOJISIPHBIN 00bEM,
OKCHJI, KHUCJIOTa, OCHOBAaHHUE, COJIb, JJICKTPOOTPULIATEIBHOCTb, CTEIECHBb
OKHCJICHUS, XUMHUYECKasl peakius, KiacCu(pUKaIus peakiuid: peaxiuu
COCMHEHUS, PEAKIMU Pa3JIOKEHUS, PEaKIUu 3aMelIeHUs, PEeaKIuu
oOMeHa, HK30- U SHJOTEPMUUYECKHUE PEAKIINH, TEIIIOBOU AP (DEKT peakiium,
AIpO aToMa, SJEKTPOHHBIA CJOW aToMa, aTOMHas OpOUTallb, pPaaNyC
aTomMa, XMMHYECKasl CBs3b, MOJSPHAS U HEMOJIsIpHAs KOBAJICHTHAs CBSA3b,
MOHHAsl CBSI3b, MOH, KaTHUOH, aHWOH, PAacTBOpP, MAaccoBas J10Js BEIECTBA
(MpoLEHTHAs! KOHLIEHTPAIIKs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XHMHUYECKHX TOHSATUA U
OPUMEHATH 3TU MOHSTHUS MIPU ONMCAHUU BEUIECTB U UX MPEBPALICHU;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JUIsI COCTaBJICHUS (HOPMYI
BEIIECTB Y YPABHECHUM XUMUUYECKUX PEAKIIH;

e ONpENENATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCAMHEHUSX,
CTENEHb  OKUCIEHHMS  3JIEMEHTOB B  OWHAPHBIX  COEJUHEHUSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACICHHOMY KJIAcCy COEAUHEHUU MO
dbopMmymnaMm, BHA XUMHUYECKOH CBsI3M (KOBaJieHTHAas W WOHHAs) B
HEOPraHMYECKUX COCTMHEHUSX;

e packpeiBaTh cMblca Ilepuognueckoro 3akona JI. M. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHUE MEPUOJANYECKOM 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX JJIEMEHTOB OT UX mojoxkeHus B llepuoguyeckoil cucreme,
3aKOHOB COXPAaHEHMS MacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTrajpo;

e OIHKCHIBATHL M XapakTepu3oBaTh TaOmuuHyo ¢opmy Ilepuonnueckoit
CUCTEMbl XUMMUYECKUX OJJIEMEHTOB: pa3nuyaTh T[OHATHUS  «TJIaBHAs
noarpynmna (A-rpymnmna)» u «mnodbounast noarpynna (b-rpymnmna)», manbie u
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OOJBIIME TEPUOJbl, COOTHOCUTh OOO3HAUYEHHUS, KOTOpPHIE HMEIOTCA B
tabinue «llepmonnueckass cucremMa XuMHuUeckux sneMeHtoB J[. .
MenpaeneeBay C YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHYECKUX 3JIEMEHTOB (COCTaB U 3apsAll sfApa, o0lee YuciIo 31EKTPOHOB
U paclpeieieHHe UX MO0 AIEKTPOHHBIM CIOSM);

e KJACCU(PUIMPOBATH XUMHUUYECKHE AJIEMEHTHI, HEOPTAHMUYECKHE BELIECTBA,
XUMHYECKUE peakuuu (0 YMCIy U COCTaBY Y4YacTBYIOLIUMX B peakUuu
BELIECTB, MO TEIJIOBOMY 3P (DEKTY);

e XapaKTepus3oBaTh (OMUCHIBATH) OOIIME XUMHUYECKHME CBONCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPXkAasi ONUCAHUE MPUMEpPaMU MOJIEKYIISIPHBIX
ypaBHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIHIA;

e IPOTHO3UPOBATH CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKHUX MPEBpaIllCHU B
Pa3TUYHBIX YCIOBUSX;

e BBIYHCIATH OTHOCUTEIBHYI0 MOJIEKYJIAPHYIO M MOJISIPHYIO  MaccChl
BEIIECTB, MAaCCOBYIO JIOJI0 XMMHYECKOro »dJeMeHTa 1o ¢dopmyre
COEIMHEHUS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
110 YPAaBHEHUIO XUMHYECKOHN PEaKIINH;

e TIPUMEHSATH OCHOBHBIE ONEPAIUU MBICIUTEIBHON NESATENBHOCTH — aHAIU3
U CUHTE3, CpaBHEHHUE, 0000IIeHHE, CUCTeMaTH3alMIo, KIacCHU(pHUKAIHIO,
BBISIBIICHUE TMPUYMHHO-CJIEJICTBEHHBIX CBSI3€Ml — ISl W3Y4YEHHUsS CBOMCTB
BEIIECTB W XHMHUYECKUX pEaKLUUM, €CTeCTBEHHO-HAy4YHbIE METO/bI
MO3HAHUS — HAOJIOJEHHE, W3MEpPEHHEe, MOJICTUPOBAHUE, IKCIIEPUMEHT
(peayIbHBIN U MBICJIICHHBIN);

e CIIEOBAaTh  MpaBWiaM  IOJb30BaHUS  XUMHUYECKOM  TOCYyIOM U
7a0opaTopHBIM 00OpYJOBAaHHMEM, a TakKe IMpaBWIaM OOpalieHuss ¢
BEIIECTBAMU B COOTBETCTBHUM C HHCTPYKIHUSIMU 1O BBIIOJHEHUIO
1a00paTOPHBIX XUMHUYECKUX OIBITOB MO TOJYyYEHUIO H COOMPAHUIO
ra3oo0pa3HbIX BELIECTB (BOAOpPOJAa M KHUCIOPOAA), HPUTOTOBICHUIO
PacTBOPOB C OMPECICHHON MacCOBOM J0Jieli pacTBOPCHHOTO BEIIECTRA,
IUIAHUPOBaTh M MPOBOAUTH  XMUMHUYECKHE  SKCHEPUMEHTHI MO
pacno3HaBaHUIO PACTBOPOB IIEJIOUYEH U KUCIOT C MOMOILBI HHJIUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHXK U APYTHE).

K xoHny oOyuenus B 9 Kiacce npeameTHble pe3yabTaThl HA 0a30BOM YpPOBHE

JIOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUMN

e pACKpbIBaTh CMBICI OCHOBHBIX XUMHYECKUX TMOHATUM: XUMHUYECKHI
3JIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, aHWOH, IPOCTOE BEILIECTBO,
CJIOKHO€ BEILECTBO, BaJEHTHOCTb, 3JIEKTPOOTPHULATEILHOCTD, CTENEHb
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OKHUCJICHMSI, XMMUYECKasi peaKiusi, XUMUYEeCcKas CBA3b, TEILUIOBOU 3P (DeKT
peakuud, MOJb, MOJSIPHBIA  00BEM,  PACTBOp,  AJNEKTPOJIUTHI,
HEIJNEKTPOJIUTBI, AJIEKTPOJIUTHYECKAs IUCCOLMALMS, PEAKIUA HOHHOTO
oOMeHa, KaTalu3aTop, XHMHYECKOE€ paBHOBecHE, OOpaTuMble U
HeoOpaTUMBbIE pEaKUUU, OKHUCIUTEIbHO-BOCCTAHOBUTENbHbBIE pEaKIIHH,
OKUCIIUTENb,  BOCCTAHOBUTENb,  OKHCIEHME M  BOCCTAHOBJICHHUE,
ajuioTponusi, aMm(pOTepHOCTh, XUMHUYECKasi CBS3b (KOBAJICHTHAs, MOHHAs,
MeTajyInyeckas), KpUCTauIMuecKas pelieTka, KOppo3us METaIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKOM pEaKluu, MpeAesbHO J0MycTHUMas
koHueHtpauus [1JIK BemecTsa;

e WUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XHMHUYECKHX TIOHSATUH U
MPUMEHSATH ITH MOHSTHUS MPU ONMUCAHUU BEIIECTB U UX MIPEBPAICHU;

e KCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JUIsl COCTaBJICHHUS (HOpMYI
BEIIIECTB M YPABHEHUN XUMUUECKUX PEAKIIHi;

e ONpENENATh BAJICHTHOCTh M CTENEHb OKUCICHUSI XUMUYECKUX 3JIEMEHTOB B
COEAMHEHUAX PpA3IMYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
OTIpPEICTICHHOMY KJIACCY CO€IMHEHUU 1o (opmysaM, BUA XUMHYECKOM
CBA3UM (KOBAaJICHTHAs, MWOHHAs, METaJUIM4YecKas) B HEOPraHUYECKUX
COCIMHEHHUSX, 3apsii MOHA M0 XUMHUYECKON (opmyse, XapaKTep Cpelbl B
BOJHBIX PAacTBOpPaX HEOPraHUYECKUX COECIUHEHUI, TUIl KPUCTAUIMUYECKON
PEIETKH KOHKPETHOT'O BEUIECTBA;

e packpeiBaTh cMmbica Ilepumogmueckoro 3akonHa J[. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAHHUE: OIHCBhIBAaTh U XapaKTepH30BaATb
Tabmuunyto ¢opmy I[lepuoanueckoit CUCTEMbl XUMHYECKHX DSJIEMEHTOB:
pasuuaTh TOHATHS «rjaBHas mnoarpynmna (A-rpynma)»y H  «moOodYHas
noarpymnmna (b-rpynma)», maneie u OoJbIIME MEPUOABI, COOTHOCUTH
0003HAYEHHUs, KOTOpbIE MMEIOTCS B MNEPUOAMYECKON Tabiuiue, C
YUCJIOBBIMU  XapaKTEpPUCTHKAMH  CTPOEHUSI aTOMOB  XHUMHUYECKHX
AJIEMEHTOB (COCTaB M 3apsajx sAapa, oOliee YHCIO 3JIEKTPOHOB H
pacrnpezieieHue UX 10 DJJIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIMe
3aKOHOMEPHOCTH B M3MEHEHHUHM CBOMCTB 3JIEMEHTOB M MX COCIUHEHUHN B
npejenax MajblX MEPUOJ0B U TJIABHBIX MOJATPYII C YYCTOM CTPOCHUS UX
aTOMOB;

e KIacCU(PUIMPOBATH XMMUUYECKHE DIIEMEHTHI, HEOPTaHUYECKUE BEIICCTBA,
XUMUYECKHE peakluu (MO YUCIy U COCTaBY YYACTBYIOIIUX B pEaKIUU
BELIECTB, 110 TEIUIOBOMY 3((PEKTy, 10 U3MEHEHHMIO CTEIEHEW OKHUCIEHUS
XUMHUYECKUX PJIEMEHTOB);
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e XapakTepus3oBaTh (OMUCHIBATH) OOIIME M CcHEeUUPUUECKUE XUMHUYECKUE
CBOMCTBa TIPOCTBHIX U CJOXHBIX BEIIECTB, MOATBEPXKIasl OMHUCAHUE
npuMepaMyd MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIUM;

e COCTaBJISITh YPAaBHEHUsI DJICKTPOJIUTHUECKON JTUCCOIMALIMM  KHUCIIOT,
IEJIOYEN U COJIEH, TTOJIHBIE U COKPALLICHHBIE YPABHEHUS PEaKUUi HOHHOTO
oOMeHa, ypaBHEHUsI peakluii, TMOATBEPKIAIOIMIUX CYIIECTBOBaHUE
TEHETUYECKON CBSI3M MEXY BEIIECTBAMHU PA3IMUHBIX KJIACCOB;

e pACKpBIBaTh CYIIHOCTh OKHUCIHUTEIHbHO-BOCCTAHOBUTEIBHBIX PEaKIUi
MOCPEICTBOM COCTaBJICHUS JIEKTPOHHOTO OajlaHca 3THX PEaKIui;

e TMPOTHO3UPOBATH CBOWMCTBAa BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUS,
BO3MOKHOCTU TIPOTEKAHHMS XHMHUYECKHUX TIPEBPAIICHUN B Pa3IMYHBIX
YCIIOBUSIX;

e BBIUHCIATH OTHOCUTEIBHYIO MOJICKYJSIDHYIO M MOJISIPHYIO  MacChl
BEIIIECTB, MAaCCOBYIO JIOJKO XUMHYECKOr0o »JJeMeHTa 1o dopmyre
COCIMHEHH S, MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUCThI
110 YPaBHEHUIO XUMUYECKON pPEeaKIuu;

e coOONMONaTh TpaBWiIa  MOJB30BAaHHUS  XUMUYECKOM  mocyaod U
nabopaTopHbIM 00OpYyIOBaHMEM, a TaKXkKe TMpaBuja oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUUM C MHCTPYKIUSMHU 1O BBITIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJIYYEHUI0O U COOMPAHUIO
ra3000pa3HbIX BEMICCTB (AaMMHAKa U YTIIEKHUCIIOTO rasa);

e TMPOBOJUTH  pEAKIUH, TMOATBEPXKIAIOIINE  KAauyeCTBEHHBI  COCTaB
Pa3TUYHBIX BEIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPHUA-, OPOMUI-,
noaua-, kKapOoHat-, ¢ocdar-, cuiIumkar-, Ccyibdar-, THIPOKCUI-UOHBI,
KaTHOHBl aMMOHHUSI M HMOHBI M3YUYEHHBIX METAJIOB, MPUCYTCTBYIOIINE B
BOJHBIX PACTBOPAX HEOPraHUYECKUX BEUIECTB;

e TMPUMEHSATH OCHOBHBIE ONEPAIMU MBICIUTEIBHON NESITENBbHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEeMAaTH3aIluI0, BBISBICHUC
NPUYMHHO-CIICICTBEHHBIX CBA3€d — JJI1 M3Yy4YEHHUS CBOMCTB BEIIECTB U
XUMUYECKUX PEaKIUil, €CTECTBEHHO-HAyYHbIE METOJbl T[O3HAHUA —
HAOJIOICHNE, W3MEpPEHUEe, MOJCIMPOBAHUE, DSKCIEPUMEHT (peajbHBbId U
MBICJICHHBIN ).
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TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
N KounyecTBouacos DJIeKTPOHHBbIE
; HaumenoBaHnuepasaeoB u (ungpossbie)
n/ Bcer | Kourpoabubiepador | Ilpaktuyeckuepador
TEMIPOrpPaMMbI o0pa3oBaTebHbIEpPeECYP
n 0 bl bl
ChI
Pasznea 1.IlepBoHavyaibHbIeXHMHUYECKUETIOHATUS
Xumus — BakHas 00J1aCTh
11 €CTECTBO3HAHUS U MPAKTUUECKOU 5 2 bubmorexa [HOK
' p https://m.edso0.ru/7f41837c
JESITETHHOCTH YeJIOBEKa
bu6mmoreka [JOK
12 B 15 1
CUECTRA 1 XMMHIICCKHEpCaKt https://m.edso0.ru/7f41837c
Hroronopazneny 20
Pa3znen 2.BaxHeiinue npeacTraBuTe/ M HEOPraHMYeCKUX BellecTB
bu6mmoreka [JOK
2.1 Bo3sayx. Kucnopoa. I[Tonsitue 06 okcumax 6 httos://m.edsoo.ru/7f41837¢
bubmuorexa [JOK
2.2 B Bl 8 1
OHOPOA-LIOMATHE O KHEIOTax 1 COILIX https://m.edso0.ru/7f41837c
bubmuorexa [JOK
2.3 Bona. P ! 0 5 1 1
0418 TaCTBOPHI. LIOTUITHE 0D OCHOBAMIAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIEKITACCHIHEO PraHMUECKUXCOCMHE 11 1 1 bubmuorexa [JOK
' HU https://m.edsoo.ru/7f41837¢c
Hroronopazneny 30

Pazpnen 3.Ilepnoanyeckuii 3axkon u [lepuoanyeckas cucreMa xumuieckux 3j1eMeHToB /I, U. MenaeneeBa. CTpoeHneaTroMoB.



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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XuMHYeCKAACBA3b. OKHC.TIl/ITe.]'ILHO-BOCCTaHOBHTe.]ILHbIepeaKIII/II/I

Ilepnoanueckuit 3akoH u [lepuoanueckas
3.1 cucTeMa XUMHUYecKux 3nemenToB /I, U. 7
MenneneeBa. CtpoeHueaToma

bu6mmoreka [{OK
https://m.edsoo.ru/7f41837c

39 Xumudeckas cBsi3b. OKUCIUTEIHLHO- 8 bu6moreka [IOK
' BOCCTAQHOBHTEIILHBIE PEAKIIUH https://m.edsoo.ru/7f41837¢
bu6mmotexka [IOK
4 1
FOrOHOPESASILY ° https://m.edso0.ru/7f41837c
PesepBHOECBpEMS 3 bubmiorexa HOK

https://m.edsoo.ru/7f41837¢c

OBIIEE KOJIMYECTBO HACOB I1IO

I[TPOTPAMME 08



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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9 KJIACC
N KosnuyecrBouacos DJIeKTPOHHbIE
; HaumenoBaHnuepasaeyioB u (undgposrbie)
n/ Bcer | KourtpoabsHbiepa6o IIpakTHyeckuepado
TeMIIPOTrPaMMbl o0pa3oBaTebHbIEpecyp
1 0 Thl ThI
Chl
Paspnen 1.BemiecTBo 1 XMMHUYeCKHe peaKIui
11 [ToBTOpEHue u yriaydienne 3HaHUH 5 1 bubnuoreka [IOK
' OCHOBHBIX pa3JIeNioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE3aKOHOMEPHOCTUXMMHUYECKUXpEa 4 bubmuorexa [JOK
' KLU https://m.edso0.ru/7f41a636
DJIEKTPOJIMTHYECKAS] AUCCOIUALIHSL. bubnuoreka [IOK
1.3 8 1 1
XHUMHUYECKUE PEAKIIUU B pacCTBOpPaAX https://m.edsoo.ru/7f41a636
Hroronopazneny 17
Paznen 2.HeMeTaiIbI 1 MX cOeIMHEHUS
21 OO6mast XxapaKTepUCTHKAa XUMHUYECKUX 4 1 bubnuoreka [IOK
' anemeHTOB VIIA-rpynmel. ["anorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHIX
2.2 anemeHToB VIA-rpynnsl. Cepa u 6 bubmorexa [JOK
' . PYHIRL. 2-€p https://m.edsoo.ru/7f41a636
€CCOCTMHEHHUS
OO11ast XxapaKTepUCTHKA XMMUYECKHX
2.3 i ﬁ HT lf VA l; nbl. A30T, pocdop u ux 7 1 bubmmorexa TIOK
' DTIEMEHTO PYIHEL ASOT, GOCROP https://m.edsoo.ru/7f41a636
COEIMHEHUS
24 OO1ast XapakTepUCTUKAa XMMUYECKUX 8 1 9 bubnuorexa [IOK
' aneMeHToB [VA-rpynnsl. Yriepoa u 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
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KpCMHI/Iﬁ 1 UX COCANHCHUA

Hroromnopaznemy 25
Paznea 3.MeTaljIbl M MX COeTMHEHUS
. bubnuorexa [JOK
3.1 ObmpecBoHcTEAMETANIOR 4 https://m.edso0.ru/7f41a636
. bubnuorexa [JOK
3.2 Bakueiinme MeTaluibl M UX COETUHEHUS 16 httos://m.edsoo.ru/7f41a636
Hroromnopaszneny 20
Paznea 4. Xumusi 1 OKpy:Kaloas cpeaa
4.1 BentectBa 1 MaTepuaibl B )KU3HU YETIOBEKA 3 bubmmorexa ITOK
' B p https://m.edsoo.ru/7f41a636
Hroronopazneny 3
PesepBHOEBpEMS 3 bubmmorexa ITOK
p p https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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IHOYPOYHOE IIVTAHNPOBAHUE

8 KUIIACC
Ne KoauyecTtBouacoB
Jara
DJIeKTpOHHbIenN(poBbIcOOpPa3oBa
n Temaypoxka Bc Kontpoabnbie | IlpakTuuecku uly4e
TeJIbHbIEPECYPChI
/ ero | paboThI epaboThI HHUs
n
1 [Ipenmer xumuu. Poss xumun B 1 bu6mmoreka [{OK
JKU3HU 4yesoBeka. Tema u Beniecta https://m.edsoo.ru/ff0d210c
5 [lonsaTtue o MeTogax MO3HAHUS B 1 bubnuorexa [JOK
XUMUHU https://m.edsoo.ru/ff0d227e
[Tpaktruueckas padora Ne 1 «IIpaBuna
3 paboTHI B Ta0OPATOPUU U TIPUEMBI 1 bubnuoreka [{IOK
oOpareHus ¢ J1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 Yucteie BemectBa U cMecu. CriocoObl 1 bu6moreka [JOK
pazzaeieHus cMmecein https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padborta Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 Bubmorexa OK
N puMep https://m.edsoo.ru/ff0d28¢c8
OYHMCTKHU TIOBApPEHHOW COJIH)»
bu6mmoreka [JOK
6 ATOMEI H MOJICKYITbI L https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE dJIEMEHTHI. 3HAKU 1 bu6mmoreka [JOK
(CMMBOJIBI) XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie U Cll0KHBIEBEIIECTBA 1 bubnuorexa [IOK



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
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https://m.edsoo.ru/ff0d2a6c¢

bu6mmoreka [{OK

A -

9 TOMHO-MOJICKYJISIPHOCYICHHE https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTAaBa BEIIECTB.

10 Xumunueckas popmyia. bubnuoreka [IOK
BaneHTHOCThaTOMOBXUMHYECKUXIJIEM https://m.edsoo.ru/ff0d2eae
€HTOB
OTHOcHUTENbHAS aTOMHAs Macca. bu6moreka [{OK

11
OTHOCHUTENBHAS MOJIEKYIISIPHAST Macca https://m.edsoo.ru/ff0d323c

12 MaccoBas 10J1s1 XHMHAYECKOTO bu6moreka [{OK
3JIEMEHTA B COCIUHEHUH https://m.edsoo.ru/ff0d350c

13 Koaunuectso BemecTBa. Monb. bubnuorexa [JOK
MomnspHas macca https://m.edsoo.ru/ff0d5230

14 dOu3nvecKrue U XUMUYECKHE SBICHHUS. bubnuorexa [JOK
XuMuUecKas peakius https://m.edsoo.ru/ff0d37fa

15 [Ipu3Haku U ycaoBHs TPOTEKAHUS bubnuoreka [IOK
XUMHUUYECKUX PEaKIni https://m.edsoo.ru/ff0d3a16

16 3aKOH COXpaHEHUs1 MacChl BEILIECTB. bubnuoreka [IOK
XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
BrruncieHust KoaudecTBa, MacChl

17 BEILIECTBA [0 YPAaBHEHUSIM bubmorexa [JOK

B yp . https://m.edsoo.ru/ff0d5708
XUMHYECKUX PeaKIHii
Knaccudukanus XuMuaeckux

18 eak I/Ig) (00: WHEHUSI, Pa3JIOKEHUS Bubmmorexa LIOK
pearht A s ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, oOMeHa)

19 | M. B. JIoMoHOCOB — y4€HBIi- bubnuorexa [IOK



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
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sHimKIoneauct. O0oO0enne u
cCUCTEMATHU3alUI3HAHUN

https://m.edsoo.ru/ff0d40c4

KonTtponsHast padora Nel mo teme

bu6mmoreka [IOK

20
«BelecTBa 1 XUMHUYECKHE PEAKIIAID) https://m.edsoo.ru/ff0d4290
Bo3nyx — cmech razos. CocraB
21 BO3 yxa Kucnopox — sneMeHT u brbmorexa [TOK
Ayxa. poat https://m.edsoo.ru/ff0d448e
npocroe BemecTBo. O30H
duszndeckre U XUMHUUECKHE CBOMCTBA
22 KHCJIOpoJia (PeaKIuy OKUCICHUS bubmorexa [IOK
p p ’ https://m.edsoo.ru/ff0d4614
ropenue). [loasTueobokcumax
CnocoObl TToTydeHHs KHCIIOpoa B
23 1a00paTopHu Zlqn OMblmnerHoﬂcm bubamorexa [IOK
patop P ’ https://m.edsoo.ru/ff0d497a
[Ipumenenunexkuciopoaa
TennoBoii 3¢ ekt XuMuIecKou
24 peaKuu, MOHITHE O bubnuoreka [IOK
TEPMOXUMHUYECKOM YPaBHEHUH, IK30- https://m.edsoo.ru/ff0d4790
1 SHAOTEPMUUYECKHUX PEAKITHIX
Tonnuso (Hed Tk, YToiab U METaH).
25 3arps3HeHUEe BO3yXa, CIIOCOOKI €ro bubmorera I[IOK
P Y%, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALLICHUS
[IpakTuueckas padora Ne 3 o Teme
26 «ITonyyenue u coOupaHue KKCIOpoaa bubmorera I[IOK
i N p poZa, https://m.edsoo.ru/ff0d4ae2
W3YYEHHUE ero CBOICTBY
97 Bonopon — aneMeHT u npocroe bubnuorexa LIOK
BelecTBo. Haxoxaenue B npupoae https://m.edsoo.ru/ff0d4dd0
28 dOu3nyeckue U XUMHUYECKHIE CBOMCTBA bu6muoreka [JOK



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0

TOUYKA \!pocm

Bosiopoa. [IpiMeHeHneBogopoia

https://m.edsoo.ru/ff0d4dd0

29 [ToHsTHE O KUCITOTAX U COJISIX bubmorexa IIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0pl mosty4eHust BOAOPO/Ia B bu6mmoteka [IOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
[IpaxTnueckas padora Ne 4 o teme
31 «ITonyuenue 1 cobupanue BOIOPOIA bubmmorexa ITOK
7 onp posta, https://m.edsoo.ru/ff0d4f42
M3Yy4YEHUE €ro CBOUCTBY
39 MousipHbiit 00BEM ra3oB. 3aKOH bubnuoreka [IOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruucienus o0béMa, KOIMYECTBA
33 BEIIIECTBA rasa 1o €ro M3BECTHOM bubmorera [IOK
. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WK 00BEMY
Brruucnenust 00EMOB razoB 1Mo
34 ABHEHHUIO PEaKIIMU Ha OCHOBE bubmorera IIOK
P ‘p H . https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHHI Fa30B
35 dOu3nvecKrue U XMMUYECKHUE CBOMCTBA bubnuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwii. [lonsitue 006 bubnuoreka [IOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBopuTes.
37 HacrlmeHnnbsle 1 HeHACHIIIEHHBIE bu6mmoreka [JOK
pactBOpbl. MaccoBasi J0Jis BELIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpe
38 [Ipaktuyeckas padora Ne 5 o Teme bubnuorexa [IOK

«I[IpuroroBienue pacTBOpoB ¢

https://m.edsoo.ru/ff0d5eba
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OTpeIeIEHHON MaccoBOM J0Jei
PacTBOPEHHOTO BEIIECTBA»

39 KonTtponsHast padota Ne2 o teme bubmmorexa [IOK
«Kucnopoa. Bonopon. Bona» https://m.edsoo.ru/ff0d6342

40 Oxkcunpl: cocTaB, Kiaccudukaus, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tosmydenne n XUMUYECKHE CBOKCTBA

41 KHUCJIOTHBIX, OCHOBHBIX U Bubmmorexa [IOK

’ https://m.edsoo.ru/ff0d664e

aM(OTEepHBIX OKCHJIOB

4 OcHoBaHHUsI: COCTaB, KIacCH(pUKAIIHS, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca

43 [Tosnydenune n XUMUYECKHE CBOMCTBA bubnuoreka [{IOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, knaccudukanms, bu6moreka [JOK

44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2

45 [Tosnydyenune u XUMUYECKHE CBOMCTBA bubnuoreka [IOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATYpa,

46 cnocoéblz ToJI )CHI/I}I XI/IMI/I‘IZ(IJDKI/IG bubmorera IIOK

N i ’ https://m.eds00.ru/00ad9474

CBOICTBa
[IpakTueckas pabota Ne 6. Pemenue

47 AKCMEPUMEHTATBHBIX 3a71a4 10 TEME bubnmoreka [JOK
«OCHOBHBIE KJIACCHl HEOPraHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIMHEHUIN»

48 I'enernyeckas cBsA3b MEXAY KlaccaMu bubnuorexa [IOK

HCOPraHN4CCKUX COE€IUHEHHI

https://m.edsoo.ru/00ad9a50
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O06o0611eHNE U

bu6mmoreka [{OK

49
cHCTEeMaTH3aINI3HAHUH https://m.edsoo0.ru/00ad9ch2
KonTtposneHast padota Ne3 mo teme
50 "OCHOBHBIE KJIACCHI HEOPTraHUYECKUX bubmmorexa LHOK
. P https://m.edsoo.ru/00ad9ela
COEIMHEHUN
IlepBoIe HONBITKN Ki1acCUbUKAITHA
51 me/)IHtIeCKHX JJIEMEHTOB ?[OHSITI/IG 0 bubmorexa [TOK
) https://m.edsoo.ru/00ad9ffa
rpynnax CXOJHBIX DJIEMEHTOB
[Tepuonnueckuii 3aKOH U
52 Ilepuoanueckas cucteMa XUMHUYECKAX bubmorexa LOK
P https://m.edsoo.ru/00ada52c
anemenToB JI. 1. MenzaeneeBa
53 Ileproasl, rpymIIbL, IO I bubmorexa ITOK
PHOJIBL, TPYIHIBL, TOATPYI https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX bubnuorexa [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3IeKTPOHHBIX 000JI0YEK
. bu6mmoreka [IOK
55 aToOMOB 3JieMeHTOB [leproaudeckoit
https://m.edsoo.ru/00ada6bc
cuctemsl /. 1. MenaeneeBa
XapakTepucTUKa XUMHUYECKOTO
56 DJIEMEHTA 110 €70 IOJI0XKEHUIO B bu6moreka [JOK
[Tepuonuueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Meunpeneena
3nauenue [lepuoanyeckoro 3akoHa
g7 | /% PasBHTHA HAYKH H TPaKTHKY. . bubnuorexa LIOK

N. MenneneeB — y4d€Hbli, earor u
rpaXkJJaHUH

https://m.edsoo.ru/00ada96e
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DNEeKTPOOTPHUIIATEIIBHOCTHATOMOBXUM bubnuoteka [JOK
58 1
WYECKUXDIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 HoHHaAXHMIHCCKAACBA3D . https://m.edsoo.ru/00adac34
60 KoBaneHTHasOIApHAIXUMUYECKAACB 1 bubnuoreka [IOK
SI3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHassHEIOSIpHAAXUMUYECKAs 1 bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6moreka [{OK
62 CrenepoxncaecHus . https://m.edsoo.ru/00adae28
63 OKHCIUTETBHO- 1 bubnuorexa [JOK
BOCCTaHOBUTEIbHbBIEPEAKIINH https://m.edso0.ru/00adb076
bu6moreka [JOK
64 OKHCIIUTENTN ¥ BOCCTAHOBUTEIIN 1 httos://m.eds0o.ru/00adb076
KontponbHas padota Ned o teme
65 «CTtpoeHue aToma 1 Bubnnorexa LIOK
P ' https://m.edsoo.ru/00adb486
XHUMHUYECKASCBS3b)»
66 PezepBHblit ypok. O0oO1IeHNE U 1 bubnuorexa IIOK
cucTeMaTH3alys 3SHaHUH https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O0oO1IeHNE U 1 bubnuorexa LIOK
cucTeMaTu3alus 3SHaHUH https://m.edsoo.ru/00ad9ch2
68 PezepBHblit ypok. O0oO1IeHNE U 1 bubnuorexa LIOK
cucTeMaTu3alus 3HaHuH https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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9 KJIACC
Ne KoanuecTBouacon
ara
A uekTpoHHbIeNU(pOBbIEOOPA30
n | Temaypoka Bc KoHTposbHBbI IIpakTuyeckn A H3y4e
BaTe/IbHbIePeCypChl
/ ero | epaGoThI epaboThI HUS
n
[Tepuonnueckuii 3akoH. [lepuoanueckas
1 cucTeMa XuMu4deckux snemeHToB 1. 1 1 bubmorexa [TOK
o https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTHU B U3MEHEHUM CBOWCTB
2 XHUMHYCCKUX 3JIEMEHTOB IEPBBIX TPEX 1 Bubnmorexa LIOK
p P https://m.edsoo.ru/00adb6b6
MEepUOIOB

3 Knaccudukanus u HomeHKIaTypa 1 bubnuorexa [JOK
HEOPraHUYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Buabel XuMHU4UeCKOHN CBSI3U U THIIBI 1 bu6moreka [JOK
KPUCTAJUIMYECKUX PEIICTOK https://m.edsoo.ru/00adbac6
Kontponsnas padora Nel no teme

5 «[loBTOpEeHue u yrnyOneHue 3HaHUA 1 1
OCHOBHBIX pa3/IeNioB Kypca 8 kiacca»

5 Knaccudukanys XuMU4eCcKuX peakiui 1mo 1 bubnuorexa [JOK
Pa3JIMYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMUUYECKOH

7 eakiu. IToHITHE 0 TOMOT€HHEBIX U 1 bubmorexa ITOK
P ’ https://m.edsoo.ru/00adbe9a
TeTepOTreHHBIX PEAKIIHIX

8 [ToHsATHE O XUMUYECKOM PaBHOBECHH. 1 bubnuorexa [IOK
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@akTOpBI, BIUSAIOIIHAE HA CKOPOCTh
XUMHYECKOM PCaKUU U MOJIOKCHHUE
XHUMHUYCCKOTO paBHOBECHUA

https://m.edsoo.ru/00adc28¢c

9 OKucCIUTETbHO- bu6moreka [IOK
BOCCTaHOBUTEJIbHBIEPEAKIINU https://m.edsoo.ru/00adcade
Teopust 3IEeKTPOIUTHIECKON

10 Hcfo na I/II/IpCI/IJ'II)HI)IG U cia0ble bubmorexa [TOK
A AT https://m.edsoo.ru/00adcd68
AIIEKTPOJIATHI

11 HonHbleypaBHEHUSIPEAKIINI bubmorexa [IOK

M peakil https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHHUI B CBETE IIpeACTaBIECHUIT 00 bubmmorexa LIOK
. et https://m.edsoo.ru/00add5d8
ANEKTPOJIUTUUECKON TUCCOITHAIIH
XHUMHUYECKHE CBOMCTBA COJIEU B CBETE
13 MIPENCTABIIEHUNA 00 IIEKTPOIUTHYECKON bubmmorexa ITOK
pedl p https://m.edsoo.ru/00add8b?2
IIUCCOLIMAINA
14 [TousaTre o ruapoIU3ECOIIEH Eubmrorexa IOK
AP https://m.edsoo.ru/00add9d4
bubmuorexa [JOK
15 O0001IeHrEe U cucTeMaTH3alUA3HAHUI
B H https://m.edsoo.ru/00addd12

16 [IpakTuueckas padota Ne 1. «Pemenue bubnuoreka [IOK
JKCIEPUMEHTAIBHBIX 3324 https://m.edsoo.ru/00addbfa
KonTtponpHast padota Ne2 o reme

17 «DIEKTPOIUTHYECKAS TUCCOIINAIIUSI bubmorexa ITOK

p a HHATLHA. https://m.edsoo.ru/00addecO
XUMHUYECKUEPEAKIINH B PACTBOPAX»
b K
18 | OOmas xapaKTeprCcTUKa raJoreHoB. nomorexa LIO

https://m.edsoo.ru/00addfe2
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XHUMHUYECKUE CBOMCTBA HA IPUMEPE XJI0pa

XnopoBogopoa. CoJisiHast KUCIIOTA,

19 XUMHYECKUE CBOKMCTBA, IIOJIy4YCHHUE bubmmorexa ITOK
’ yi ’ https://m.edsoo.ru/00ade104
MIPUMCHCHHE
[Tpaktuyeckas padora Ne 2 o Teme
20 «ITonyuyenue COJIHOM KUCIIOTHI, H3YYEHUE bubmorera TIOK
o > YA https://m.eds00.ru/00ade348
e¢ CBOMCTBY»
Berarcienus mo ypaBHEHUSIM
21 XUMHYECKUX PEAKIUi, eClIU OJUH U3 bubmrorera ITOK
p ’ https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
99 OO6mrast xapakTepucTrKa neMeHToB VIA- bubnuoreka [{IOK
IPYIIIBI https://m.edsoo.ru/00ade64a
AnnoTponHbIe MOAU(BUKAIIUNA CEPHI.
23 Haxo>1<p €HHE CePhI H(i;é coe I/IHGII){I/Iﬁ B bubmorexa [TOK
a p “z[ https://m.edsoo.ru/00ade64a
npupojie. XUMHYECKUECBOMCTBACEPHI
CepoBonopo, cTpoeHue, pu3ndeckue u bubnuoreka [IOK
24 .
XHMHUYECKHE CBOKMCTBA https://m.edso00.ru/00ade802
Oxkcunpl cepbl. CepHast KUCIOTA,
25 (M3UYEeCKre U XUMUYECKHUE CBOMCTBA bubmmorexa TIOK
’ https://m.edsoo.ru/00adea28
MIPUMEHCHHE
XHUMHYECKUE PEAKIUH, JISKAINE B OCHOBE
MIPOMBIIIIJIEHHOTO CIIOCcO0a MoTydeHust
26 CEpPHOI KUCIOTHI bubmorera IIOK
p ' . https://m.edsoo.ru/00adec8a
XUMUYeCcKoe3arps3HeHUEOKPYKaIoIIeHCp
€/IbICOCTUHEHUSIMUCEPHI
27 Brruucnenue maccoBoii 0JIM BEIXOAa bu6muoreka [JOK
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MIPOJIyKTa PEAKIUU

https://m.edsoo.ru/00adec8a

OOmmas xapakTepucTHKa J1EMEHTOB VA-
rpynmsl. A30T, paclipocTpaHEHHE B

bu6mmoreka [IOK

28
npupoe, Gpu3nuecKue 1 XuMHUYECKUe https://m.edsoo.ru/00adeeat
CBOMCTBA
29 AmMuax, ero (pu3NYECKue 1 XUMUYECKHE bubnuoreka [IOK
CBOMCTBA, MTOJIy4EHHE U IPUMEHEHUE https://m.edsoo.ru/00adf004
[Tpaktudeckas padora Ne 3 o Teme
30 | «llomyyeHne aMmMHaKa, U3y4eHHE €TO Bubnuorexa LIOK
e s https://m.eds00.ru/00adf180
CBOWCTB
31 A3oTHas KucaoTa, e¢ Gu3ndeckue u bubnuoreka [{IOK
XMUMHYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonb30BaHME HUTPATOB U COJIEH
aMMOHMSI B KQU€CTBE MUHEPATIbHBIX
32 N — bu6mmoreka [{OK
YAOLP ’ . https://m.edsoo.ru/00adf518
XuMHYecKoe3arps3HeHUEOKPYKaroencp
€/1bICOCTMHEHUSIMUA30Ta
dochop. Oxcun dbochopa (V) u
33 (1)00(%)0 pHa}I KI/ICJ'I((l))Ta (b(i)I/II)3I/IEle3:KI/Ie u bubmorexa [JOK
p N https://m.edsoo.ru/00adf68a
XMUMHUYECKUE CBOICTBA, MOy4YEeHUE
Hcnonb3oBanue pocdaroB B kauecTBe
34 | MUHEpaTbHBIX YIOOpCHUI Bubmmorexa LIOK
p yROOP L https://m.edsoo.ru/00adfc20
3arps3HeHuenpupoaHoiicpeapihocharamu
35 VYrnepon, pacnpocTpaHeHue B IPUPOJIE, bubmmoreka [JOK
¢du3nyeckrue 1 XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
36 | Oxcunusl yriepoja, ux Gpuzndeckue u bubnuorexa [IOK
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XUMUYECKHUE CBOMCTBA. DKOJOTHUECKUE
POOJIeMBI, CBSI3aHHBIC C OKCHJIOM

yriaeposa (1V)

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

37 | VYrompHas KHACIOTa U €€ COJIN brbmorexa [TOK
https://m.edsoo.ru/00ae006¢c

[IpakTueckas padorta Ne 4 o Teme

38 | "IlomyueHue yriIeKUCIIOTO Ta3a. Eg{iﬁﬁfgg?ﬁ% 0ae027e
KauecTtBenHas peakuus Ha kapOoHaT-HOH"
[TepBoHauanbHBIE TOHATHS 00 BuGmrorexa [{OK

39 | opraHWYecKHX BemiecTBax Kak O
COCMHEHIAX YIIepoa https://m.edsoo.ru/00ae054e

40 Kpemuwnii u erocoennHeHust bubmmorexa LIOK

https://m.edsoo.ru/00ae080a

[TpakTuueckast padota Ne 5. Permenue

41 AKCIIEPUMEHTAIBHBIX 33]1a4 110 TEME bubnuoreka [IOK
«BaxHeinme HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COEJIMHEHUS
KontponbHas padota Ne3 mo teme

42 «BakHee HeMeTauIbl U UX bubmorera IOK
COCITHHCHISD https://m.edsoo.ru/00ae0el8
OO01as XxapakTepuCTUKa XUMUYECKHX

43 3JIEMEHTOB — MeETaJuIoB. MeTtamueckas bubmmoreka [JOK
CBA3b U METAJINYECKAsl KPUCTAIIINYECKAs https://m.edsoo.ru/00ae103e
peuieTka. @U3NYECKUECBOMCTBAMETAIIIOB
XUMHUUYECKHE CBOMCTBA METAJUIOB.

44 | DNeKTpOXUMUYECKUH s HANPSHKEHUN bubmmorexa TIOK

METAJIJIOB

https://m.edsoo.ru/00ae1156
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OO6mue crocoObl OJTy4eHHUS METAJUIOB.
CrutaBel. Beruncienus no YpaBHCHUAM

bu6mmoreka [{OK

45 XUMHUYECKUX PEAKIIUH, €CIIU OJUH U3 https://m.edsoo.ru/00ae1156
pPEareHTOB COJCPKUT MPUMECH
46 | IlonsATHE O KOPPO3ZUMMETAIIIOB brbmorexa [TOK
https://m.edsoo.ru/00ael1278
bubnuotexa [JOK
41 WlenommiemeTanst https://m.edSO(I)_.I ru/00ael4b2
48 Oxcupl ¥ THAPOKCUIBI HATPUSI U KaJIHsl brbmorexa [TOK
https://m.edsoo.ru/00ael4b2
49 HIGHOHH?SGMCHBHBIG MeETaJLIbI — KaJIbINNA bu6moreka [JOK
Y MarHuu https://m.edsoo.ru/00ael5e8
50 BaxxuenmmecoeIMHEHUAKAIBIIUS bubmorexa [IOK
https://m.edsoo.ru/00ael5e8
51 O060011eHre U cucTeMaTH3alUA3HAHNI
59 JKeécTKoCTh BOJIBI M CITOCOOBI €€ bu6moreka [JOK
YCTpaHEHHUS https://m.edsoo.ru/00ae1886
I i buSmorera LIOK
" https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
. bubmuorexa [JOK
>4 ATioMHHHIL https://m.edSO(I)J.: ru/00aelc64
55 AmdoTepHbIe CBOWCTBA OKCUAA U bubnuorexa [IOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Keneso bubmuorexa [JOK

https://m.edsoo.ru/00ael1d86



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

TOUYKA \!pocm

Oxcupl, ruIpokcu bl u conu xenesa (1)

bu6mmoreka [IOK

o7
u xenesa (1) https://m.edsoo.ru/00ae35e6
58 | OO6oOmeHue u cucTeMaTU3aUsI3HAHUHA
[IpakTueckas padota Ne 7. Pemenue
59 | HaKcrepuMEHTaIbHBIX 33/1a4 10 TEME bubmorexa [TOK
P . https://m.edsoo.ru/00ae3de8
«Baxueime MeTamibl ¥ UX COCTUHEHUS
Brruucnenus mo ypaBHEHUSIM
XUMUYECKUX PEAKITU, €CITH OJIUH U3
60 peareHTOB JIaH B U30BITKE UITH COJIEPIKHUT bu6mmoreka [JOK
MIPUMECH. https://m.edsoo.ru/00ae1750
BrrunciieHusiMaccoBON 0TMBBIX0 IAPOTY
KTapeaxkiuu
61 O06001IeHne 1 cucTeMaTH3alMA3HAHNI
62 KontponbHas padota Ned o teme
«Baxxneiiue MeTauIbl U UX COSTUHEHUS
BeniecTBa 1 maTepualnbl B TOBCEAHEBHOM bubnuoreka [IOK
63
JKA3HU YEJI0BEKa https://m.edsoo.ru/00ae3f50
64 XHUMHUECKOEe3ar pI3HEHUEOKPYKaroLencp bubnuoreka [IOK
eJIbl https://m.edsoo.ru/00ae4270
65 Pouib xuMuM B pelieHUN SKOJIOTUUYECKUX bubnuoreka [IOK
npooeM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O0oO1IeHNE U bubnuorexa LIOK
cucTeMaTu3alus 3HaHuH https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O0oO1IeHNE U bubnuorexa [IOK
cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/00adb33c
68 | PesepsHslil ypok. O600meHue u bubnuorexa [IOK



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

TOUYKA !'pocrA

cUCTeEMAaTHU3alus 3HAHUU

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

OBIIEE KOJIMYECTBO YACOB I1IO
[TPOTPAMME

68



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

TOUYKA \!pocm



TOUKA \! POCTA

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IUVIS1 YHEHUKA

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



TOUYKA \! POCTA

AOKYMEHT NOAMUCAH
SJIEKTPOHHOM NMOAMUCBIO
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