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INOACHUTEJIbBHASA 3AIIMCKA

[lporpaMma MO XWMHUHW HAa YpPOBHE OCHOBHOTO 0O0Iero o0Opa3oBaHUs
COCTaBJIeHAa HAa OCHOBE TpeOOBaHWI K pe3yjbTaTaM OCBOCHHS OCHOBHOM
00pa3oBaTeIbHON MPOTPaMMbl OCHOBHOTO OOIIEro o0pa3oBaHMs, MPEICTABICHHBIX
B OI'OC OOO, a Ttakke Ha oOcHOBe (enepanbHOil paboyed MPOrpaMMBbI
BOCIIUTAHUS U C YYETOM KOHIENIMH MPEenojgaBaHusi yueOHOro npeamMera «XuMHus»
B 00pa3zoBareNbHbIX opranuzanmsx Poccuiickoit deneparuu.

[lporpamma mo xumuu [a€T MPEACTaBICHHE O LENsiX, OOlleld cTpaTeruu
o0y4yeHusi, BOCHHMTAHUS U Pa3BUTHI OOYYAIONIMXCA CpEACTBAaMHU y4eOHOTO
npeamera, yCTaHABIIMBAET o0s13aTebHOe NPEIMETHOE COJIepIKaHue,
npeaycMaTpuBaeT pachlpelelieHe ero Mo KiaccaM M CTPYKTYpUpOBaHHE IO
pazienaM M TeMaM MPOrpaMMbl 1O XHUMHH, OMpEEIseT KOJUYECTBEHHBIE U
KauyeCTBEHHBIC XapaKTEPHUCTUKH COJIepIKaHus, PEKOMEHIYEMYIO
MOCIICIOBATEIBHOCT ~ M3YYCHHSI XHUMHH € y4€TOM  MEXKIPEAMETHBIX |
BHYTPUIIPEMETHBIX  CBSI3€M, JIOTMKM  Y4eOHOTO  Tmpoliecca, BO3PACTHBIX
ocoOeHHOcTel  00yd4aromuxcsi, OIpeaensieT BO3MOXXHOCTH  MpeaMmera st
peanuzanuu TpeOOBaHUN K pe3ysibTaraM OCBOCHHS OCHOBHOM 0Opa3oBaTesbHOMN
MIpOTpaMMBbl Ha YPOBHE OCHOBHOTO 00IIero oOpa3zoBaHMs, a TakKe TPEOOBAHUM K
pe3ynbrataM oOy4eHHs XUMUU Ha YPOBHE IeJiel M3Y4YCeHHs TPEeIMeTa U OCHOBHBIX
BUJOB y4e€OHO-IIO3HABATEILHOW EATENTbHOCTH O0O0YyYaromerocss M0 OCBOCHHUIO
y4eOHOTO COJIepKaHusl.

3HaHWEe XUMUHU CIY>KUT OCHOBOM st (OPMHPOBAHHUS MUPOBO33PEHUS
oOydaroierocs, ero MpeACTaBICHUA O MaTepUAILHOM EIWHCTBE MHpPA, BAKHYIO
poib urparoT (GopMHpyeMble XUMHUEH NPEICTaBICHUS O B3aUMOIPEBPAIICHUSIX
SHEPTUU U 00 DBOJIOIMH BEUIECTB B MPUPOJE, O MyTSIX pPEHICHHs TI00aTbHBIX
npoOJieM YCTOMYMBOTO Pa3BUTHS UYEJIOBEUYECTBA — CBHIPhEBOW, IHEPTETUUECKOM,
MUILEBOM U 3KOJIOTUYECKOW 0€30MacHOCTH, MPOOJIeM 3IpaBOOXPAHEHUS.

N3yuenune xumun:

CnocoOCTBYeT  peanu3alid  BO3MOXKHOCTEH  JJii  caMOpa3BUTHS U
dbopMuUpOBaHUs KYJIBTYPhI JIUIHOCTH, €€ 001IeH 1 (PYyHKIIMOHATIBHOW TPaMOTHOCTH,

BHOCUT BKJaJ B (POpMUPOBAHUE MBIIUICHUS M TBOPYECKUX CIOCOOHOCTEH
00y4Jaroluxcs, HaBBIKOB HMX CAMOCTOSITENbHOM  Y4eOHOM  JIesITeNbHOCTH,
AKCIIEPUMEHTAIBHBIX U HCCIENIOBATEIILCKUX YMEHHM, HEOOXOIMMBIX Kak B
MOBCEIHEBHOM KU3HU, TaK U B MPO(PECCHOHATBHON JIEITEIbHOCTH;

3HAKOMUT CO CHNEeUUM(UKON HAay4yHOrO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
IIEJIOCTHOTO B3TJIsI[a HA €IMHCTBO MPUPOJBI U UETOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3Tanom B JOPMUPOBAHUM €CTECTBEHHOHAYYHON TPaMOTHOCTH O0YYarOIIUXCs;



crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAY4YHBIM 3HaHUSM, K MPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJOTHYECKOE
oOpa3oBaHue 00yUYaAIOIINXCS.

JlaHHble HampaBiieHUs] B OOYYEHUH XHMHUHM OOECHEeUMBAIOTCS CHEUPUKON
colepkaHusl  y4eOHOTO  TIpeAMeTa, KOTOPBIM  SBISETCS  IMEJarorM4ecKu
aJanTUPOBAHHBIM OTpaXKE€HUEM 0a30BOI HAYKM XMMHH Ha OMPEACIIEHHOM dTare e
pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOIO 00IIero oOpa3oBaHUsi OPUEHTUPOBAH Ha
OCBOEHHE OOYYAIONIMMUCS CHCTEMbl IEPBOHAYAIBHBIX TOHATHIA XUMUH, OCHOB
HEOPTraHWYECKOW XMMHUU W  HEKOTOPBIX OTAECIbHBIX 3HAYUMBIX [OHITHN
OpPraHMYECKOM XMMUHU.

CTpykTypa cojepiKaHusi MPOTPaMMBbI MO XUMHH CHOPMHUPOBAHA HA OCHOBE
CUCTEMHOro mojaxona k €€ u3ydeHuto. CoaepraHue CKIAJbIBACTCA U3 CHUCTEMBbI
MOHATUM O XMMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBbI MOHATUNA O XUMHUYECKOU
peakiuu. OO06e 3TH CHUCTEMBI CTPYKTYpPHO OpPTaHHM30BaHbl 110 MPHUHITUITY
MOCJIEOBATENBHOTO PA3BUTHUSl 3HAHWUN HAa OCHOBE TEOPETHUECKHMX MPEICTABICHUN
Pa3HOr0 YpOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YY€HHUs KaK OCHOBBI BCET0 €CTECTBO3HAHUSA;

— [lepunoanueckoro 3akoHa [[. M. MeHneneeBa kak OCHOBHOTO 3aKOHA XWMHH;

— YYEHHUS O CTPOCHHH aTOMa U XUMHUYECKOU CBSI3H;

— TMPEICTABJICHUA 00 IJIEKTPOJIUTHYECKOW JUCCOLMAIMM BEIIECTB B
pacTBopax.

Teoperndeckre 3HaHUS  pPacCMaTPUBAIOTCSI HAa OCHOBE AMIIMPUYECKHU
MOJTYYEHHBIX U OCMBICIICHHBIX ()aKTOB, Pa3BUBAIOTCS TOCIIEI0BATEIILHO OT OJHOTO
YpOBHS K JPYromMy, BBINOJHSAS (QYHKIUKM OOBSCHEHWS | TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHSI M BO3MOMXHOCTEM MPAKTHYECKOTO MPUMEHEHUS W TOJy4EHUS
U3Y4aeMbIX BEILIECTB.

OcBoeHue mporpaMMbl MO  XHUMHH  CHOCOOCTBYeT  (HhOPMHPOBAHUIO
MPEJCTABICHUS O XMMHUYECKOW COCTABIIIONICH HAYYHOW KAPTHUHBI MUPA B JIOTHKE
€€ CHCTEMHOW NPHUPOJbI, LEHHOCTHOIO OTHOLICHUS K HAyYHOMY 3HAHUIO H
METOJIaM TO3HaHUsI B Hayke. VBydueHHWE XUMUM MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee W3YYEHHBIX YYEOHBIX MpeaMeToB: «OKpyXKarolui MHpY,
«buonorus. 5-7 xinacce» n «Pu3MKa. 7 KIacey.

[lpy w3ydYeHMM XUMHH TPOUCXOAUT (OPMHUPOBAHWE 3HAHUN OCHOB
XUMHUYECKOW HayKM Kak O0O0JIACTH COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTU4ECKOU
NEeSITEIbHOCTA YEJIOBEKA M KaK OJIHOTO W3 KOMIIOHEHTOB MHUPOBOM KYJBTYPBHIL
3agaya y4eOHOTO IIpeAMeTa COCTOUT B (POPMHUPOBAHUH CHUCTEMBI XUMHYECKHUX
3HAHUW — BaXKHEWUIUX (hAaKTOB, MOHSATUHN, 3aKOHOB M TEOPETUUYECKUX IMOJIOKEHUMH,
JOCTYMHBIX O0O0OOIIEHU MHUPOBO33PEHUECKOTO XapakTepa, sf3blKa HAyKH, B



npuoOIIEHNd K HAyYHbIM METOJaM TO3HAHUS TMPU M3YYEHUH BEIISCTB W
XUMHUYECKUX peakiuif, B (GOPMHUPOBAHUU W PA3BUTUU TMO3HABATEIHHBIX YMEHUH U
UX TPUMEHEHMH B y4eOHO-TIO3HABATENBHON M  y4eOHO-MCCIIe0BATEIBCKOM
NEeSTeIbHOCTH, OCBOCHHUM TMpaBWi 0€30MacHOro oOpallleHuss C BelleCTBAMHU B
ITIOBCEIHEBHOM YKU3HU.

[lpy m3ydyeHHH XMMHUM Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs Ba)KHOE
3HaY€HUE NPUOOpEIH TaKue LENH, KaK:

— (dopMHpOBaHHE WHTEIUIEKTYAIbHO Pa3BUTOM JIMYHOCTH, TOTOBOU K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITEIbHOMY TMPHUHATHIO pELICHUM,
CHOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIUMCS YCIOBUSAM KU3HU;

—  HampaBJICHHOCTh  OOy4YeHUST Ha  CHCTEMAaTHYeCKOe  MPUOOIICHHE
00y4Jaromuxcss K CaMOCTOSITEIbHOW TIO03HABATEIBHOU JESATEIBHOCTH, HAYYHBIM
MeToJaM TMO3HaHus, (POPMHUPYIOLIUM MOTHBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMUH;

— obecrnieyeHue yclIOoBUM, CIIOCOOCTBYIONIMX MPUOOPETEHUIO O0ydarouUMUCs
OmbITa Pa3HOOOPA3HOUN NEATENLHOCTH, IO3HAHWS M CaMOIIO3HAHUS, KIIFOUEBBIX
HABBIKOB (KITIOYEBBIX KOMIIETEHIMI), MMEIOIIUX YHUBEpPCAJIbHOE 3HAUYCHHE IS
Pa3UYHBIX BUIOB JEATEIHLHOCTH;

— (¢dopmupoBanue o0Omed (QYHKIIMOHATBHOM UM  €CTECTBEHHO-HAy4YHOM
rPAaMOTHOCTH, B TOM UHCI€ YMEHHA OOBICHATH W OLEHUBATh SIBJICHUSA
OKPY)KAIOIIET0O MHpPA, HUCHOJIL3YS 3HAHUS W OIBIT, IMOJYYCHHBIE NMPU H3YUCHHUH
XAMHUH, TPUMEHATh WX MPU PEHICHHH MPoOJIeM B TOBCEIHEBHOW KWU3HU H
TPYJIOBOU AEATEILHOCTH;

— (¢dopmupoBaHre Yy O0OydyalIIUXCS TYMAHUCTUYECKUX  OTHOIICHHIA,
NOHUMAaHUS UEHHOCTH XUMHUYECKMX 3HaHWA MJi1 BBIPAOOTKH HSKOJOTHYECKU
1eJIecCO00pa3HOTO TOBEACHUsI B OBITY M TPYAOBOM JEATEIBHOCTH B LENAX
COXpaHEHUsI CBOETO 3/I0POBbS U OKPY>KAIOIIEH MPUPOJTHOU CPEIbL;

—pa3BUTHE MOTHUBALMKM K OOYYEHHUIO, CINOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIMTAaHUIO HAa OCHOBE YCBOEHHUS  OOIIEYEIOBEUYECKMX  LIEHHOCTEM,
TOTOBHOCTU K OCO3HAHHOMY BBIOOPY TpoduiIsi M HANPaBICHHOCTHU MAJbHEHUIIIETO
00y4eHwus.

OOuree YMCIO YacoB, OTBENEHHBIX [JIsI H3Y4YEHHs] XUMUU Ha YpPOBHE
OCHOBHOTO 00111er0 00pa3zoBaHus, cocTaBisieT 136 yacoB: B 8 kinacce — 68 yacoB (2
yaca B HefIen0), B 9 kimacce — 68 yacoB (2 yaca B HEJIEITHO).



COIEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHayabLHBbIE XUMUYECKHE MOHATHS

[Ipeamer xumum. Posib XMMUM B )KU3HU Ye€IOBEKAa. XUMHUS B CUCTEME HayK.
Tena wu BemectBa. @PU3MUECKHE CBOMCTBA BEHIECTB. ATIpPEraTHOE COCTOSIHUE
BelecTB. [loHsATHE O MeTOJax MO3HAHHUS B XUMHUU. UHCTHIE BEIIECTBA U CMECH.
CriocoObl pazzeneHus CMece.

ATOMBI ¥ MOJEKYJbl. XUMHUYECKHE dyeMeHTbl. CHUMBOJBI XUMHUYECKHX
31eMeHTOB. IIpocThie U CIIOkKHBIE BEHIECTBA. ATOMHO-MOJIEKYJIAPHOE YUEHUE.

Xumuyeckas ¢GopMyna. BaneHTHOCTh aTOMOB XMMHYECKHX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOcHUTENbHAs AaTOMHas — Macca.
OtHOcuTenpHAsE MOJIEKYJSIpHAss mMacca. MaccoBasi JTOJsl XUMHUYECKOTO 3JIEMEHTA B
COEMHEHUHU.

KommuectBo BemectBa. Monbs. Monsipras macca. B3auMocCBsA3b KOJIMYECTBA,
MacChl U 4YHUCIA CTPYKTYpPHBIX €IuHUI] BemiectBa. Pacuérel mo dopmynam
XUMUYECKUX COCIUHEHUI.

du3nuecKkue U XUMMUYECKUE SIBJICHUS. XUMUYECKas pEakiusl U €€ MpPU3HAKU.
3aKOH COXpaHEHUSI MacChl BEUIECTB. XUMHUYECKue ypaBHeHus. Kiaccudukanus
XUMHUYECKUX PEAKIMi (COSTUHEHMSI, pa3I0KEHUs, 3aMeleHusi, OOMeHa).

Xumuueckuii IKCnEpUMeHm:

3HAKOMCTBO C XMMHUYECKOW MOCYyIOMW, MpaBUiIaMu padOThl B JIabopaTopuu u
npuémMamMu oOpanieHus: ¢ J1abopaTOpHBIM 00OPYAOBAHUEM, M3YyYEHHE M OIMHUCAHUE
¢u3nyecknx CBOWCTB 00pa3lOB HEOPTraHWMYECKHWX BEIIECTB, HAOIIOICHHE
¢usnvecknx (TUIaBJICHHWE BOCKA, TasHUE Jba, pacTUpaHHWe caxapa B CTYIIKE,
KUTIEHUE W KOHJEHCAIMsl BOJIbI) M XUMUYECKUX (FOpEHHE CBEYHU, MPOKAITUBAHUE
MEIHOM MPOBOJIOKHU, B3aUMOJICHCTBUE MeNa C KUCIOTON) SIBICHUI, HAOIIOJEHUE U
ONMCAHWE MPU3HAKOB MPOTEKAHUS XUMHUYECKHUX peakuuil (pasjokeHue caxapa,
B3aUMO/ICHCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3io’KEeHUE THAPOKCHIA
menu (1) mpu HarpeBaHuu, B3aMMOACHUCTBHE *kele3a ¢ pactBopoM cos meu (11),
U3YYCHHUE CIIOCOOOB pa3felieHusi CMecel: C TOMOIIbI0 MarHura, (hUILTPOBAHHE,
BBITIApUBAHKE, NUCTWULAINSA, XpoMarorpadus, MpOBEICHUE OYUCTKU TOBapCHHOMU
coid, HaOMIOJEHWE U  OMHUCAHHE  PEe3yJbTaTOB  MPOBEJEHUS  OMbITa,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHMSI MAacChl, CO3JIaHHE MOJENEH MOJIEKYII
(1rapocTep>KHEBBIX).

BaskHeuiuue npeacTaBUTe 1M HEOPraHMYECKUX BeleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucimopon — sneMeHT u mpocrtoe
BelecTBO. HaxoxneHnue kuciopoja B Tpupojsie, (PU3NYECKUE U XUMUYECKUE
cBoiictBa (peakuuu ropeHus). Oxcuabl. [lpumenenne xkucnopona. CrnocoObl



MOJIyUCHUs KHUCIIOpOoJa B Jlaboparopud U MPOMBIIUIEHHOCTH. Kpyrosopor
Kucjaopoja B npupoje. O30H — aioTpornHas MoAudUKalys KUCIOPOoIa.

TemnoBoit >PdexT XUMHYECKOW peakluu, TEPMOXUMUYECKHE YpaBHEHUS,
9K30- U SHAOTEPMHYECKHE peakiuu. TOIMBO: Yrojib M METaH. 3arps3HEHHE
BO3/lyXa, YCWJIEHHE MapHUKOBOTO 3¢ deKTa, pa3pyileHue 030HOBOTO CIOs.

Bomopon — »nameMeHT W mpoctoe BemlecTBO. HaxokneHue Boaopoja B
npupojsie, (uU3MUEecKMe U XUMHYECKHE CBOWMCTBA, NPHUMEHEHHE, CIIO0COOBI
noy4yeHusi. Kucinorsl u comnu.

MonsipHblii 00bEM ra3oB. Pac4€Thl MO0 XUMUYECKUM YPaBHEHUSIM.

dusnueckue cBoWcTBa BOABL. Boma kak pacrBopurens.  PacTBOpEL
HacpimeHHple ¥ HEHACBIIIEHHBIE PACTBOPBL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10715 BElIecTBa B pacTBOpe. XUMHUECKUE CBOMCTBA BOJibl. OCHOBAHMSI.
Poisib pactBOpOB B mpupoje U B KU3HU yeloBeka. KpyroBopoT BoJbI B IpuUpOJE.
3arpsi3HeHHE MPUPOJIHBIX BoA. OXpaHa U OUMCTKA IPUPOJHBIX BOJI.

Knaccudukamus neopranmdyeckux coeauHenuit. Oxcunpbl. Kimaccudukarnmys
OKCHJIOB:  coJsieoOpaszyrwoniue  (OCHOBHBIE,  KHUCIOTHBIE, aM(OTEpHbIE) U
HecoJieoOpasyromue. Homenknarypa okcupoB. ®Dusznueckue U XUMHYECKHE
cBoiicTBa OKcuAO0B. [loyueHue OKCHIIOB.

OcHoBanusi. Knaccudukaiuss oOcCHOBaHUM: MIETOUYM W HEPACTBOPUMBIC
ocHoBaHusA. HomeHknarypa ocHoBaHui. DHU3MYECKME U XMMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHne oCHOBaHUI.

Kucnotel. Knaccudukanus xucnor. Homenknarypa kucnor. dusndeckue u
XUMHUYECKHE CBOMCTBa KHUCIOT. Psn aktuBHoctu MetawioB H. H. bekerona.
[lonyyeHnne KHCIIOT.

Comu. Homenknartypa coneil. @U3NYEeCKME M XUMHUYECKHE CBOMCTBA COJICH.
[lostyuenue coJie.

['eHeTnueckass CBA3b MEX]y KJIacCaMH HEOPTaHUYECKUX COETUHEHUI.

Xumuueckuii IKcnepumeHm:

KaueCTBEHHOE ONPEAEICHUE COJIEPKaHUS KUCIOPOJa B BO3JyXe, MOJIyYEHHE,
coOupaHue, pacrno3HaBaHUE M M3YyUYECHHE CBOWMCTB KHCIOpOJa, HAOIIOAEHUE
B3aUMOJICUCTBUSL BEHIECTB C KHUCJIOPOJOM M YCIOBUS BO3HUKHOBEHUS U
npeKpamieHuss TropeHus (To)kapa), O3HAaKOMJIGHHE ¢ oOpa3laMu OKCHUIOB H
ONMCAaHUE MX CBOWCTB, IOJy4€HUE, COOMpaHUE, pPacClNO3HABaHUE U U3y4YECHUE
CBOMCTB Bojopoja (ropeHue), B3aumojeiicteue Bojgopoaa ¢ okcuaom meau (1)
(BO3MOYKHO HCITOJIb30BaHUE BHCOMATEPHAIIOB), HAOIIOICHHE OOPa3IOB BEIIECTB
KOJMYECTBOM | MOJb, HCCIEIOBaHHE OCOOEHHOCTEHW pPacTBOPEHMsSI BEILIECTB C
pa3IMYHOM  PacTBOPUMOCTBIO, IPUTOTOBJIEHHE PACTBOPOB C  OMNPEAEIEHHOMN
MacCOBOW JIOJIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOJECUCTBUE BOJABI C METAILIAMU
(HaTpyeM W KajblMeM) (BO3MOXHO  MCHOJIb30BAHUE  BHUIAECOMATEPHUAJIOB),



ucciiefjoBanue  o0pa3lloB  HEOPraHMYECKHX BEIHISCTB  Pa3MYHBIX  KJIACCOB,
HaOJII0/ICHNE M3MEHEHHUSI OKPACKU MHIMKATOPOB B PAcTBOpaX KHUCIOT U IIETOYECH,
u3ydyeHue B3aumojenctBus okcuga meau (1) ¢ pactBopom cepHON KHCIOTHI,
KHCIIOT C METAJUIAMH, pEAKUUH HEUTpalu3aluuy, IOJYyYECHHE HEePacCTBOPUMBIX
OCHOBAHMI, BBITECHEHUE OJIHOTO METajla JAPYTMM W3 pacTBOpa COJM, PEIICHHUE
JKCHEPUMEHTAIBHBIX 3a7a4 10 TeMe «BaxHelmume Kiaccsl HEOPTraHWYECKHX
COEIUHEHUID.

Ilepuoanueckunit 3axkoH u Ilepuogmyeckass cucremMa XUMHYECKHUX
iemeHToB JI. WM. MengeneeBa. CtpoeHue aToMoB. XUMHYECKasli CBA3b.
OKHCINTEJHbHO-BOCCTAHOBHUTEIbHbIE PeaKINU

[lepBble MOMBITKK KiIacCUPUKAMM XUMUYECKUX diemMeHToB. [lonsitue o
IpYIIax CXOJHBIX JJEMEHTOB (IEJIOYHbIE M IIEJIOYHO3EMEIbHBIE METALIbI,
raJIOTeHbI, UHEPTHBIC Ta3bl). DJIEMEHTBI, KOTOPhIE 00Pa3yroT aM(OTEPHBIC OKCHUIBI
Y TUJIPOKCHUJIBL

[lepnonnueckuii 3akoH. Ilepuoauyeckas cucremMa XMMHAYECKUX DJIEMEHTOB /l.
. Menpeneena. KopoTkonepuognass w  AJIMHHOIIEPUOIHAS dbopMbI
[lepnonnueckori cucrembl xumudeckux 3yeMeHToB J[. M. MenneneeBa. llepuomasl
u rpynnbl. Dunyeckuii CMBICT TOPSIKOBOTO HOMEpa, HOMEpPOB IMEepuoja u
TPYIIIIBI 3JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX saep. M3oronsl. Dnekrponsl. CTpoeHue
ANIEKTPOHHBIX ~ 000JI04eK aroMOB  TepBhIX 20 XMMHYECKHMX  3JIEMEHTOB
Ilepuonnueckori cucrembl JI. M. MenneneeBa. XapakTepuCTHKAa XUMHUYECKOTO
3JIEMEHTA 10 €ro mnoJjoxeHuto B [leprnoanueckont cucreme [I. M. Menaeneesa.

3aKOHOMEPHOCTHM M3MEHEHHsI paJuyca aTOMOB XHUMHUYECKHUX BJIEMEHTOB,
METAJUIMYECKUX W HEMETAUTMYECKUX CBOMCTB IO TPyIIaM U MEPUOJIAM.

3nauenue [lepuonnueckoro 3akoHa u [lepuoanueckoil CHCTEMBI XUMHUYECKHAX
BJIEMEHTOB ISl pa3BUTHS Hayku W npaktuku. [[. M. MenneneeB — yd€Hbli u
rpakIaHMH.

Xumuueckas cBsizb. KoBajseHTHass (TOJIIpHAsE W HEMOJIAPHAs) CBA3b.
DIEKTPOOTPULIATEILHOCTh XUMHUYECKUX 3JIEMEHTOB. MIOHHAs CBS3b.

Crenenp  okucneHusi.  OKHUCIHTENBHO--BOCCTAHOBUTENBHBIE  PEAKLUU.
IIpotiecchl okucaeHUsT ¥ BOCCTaHOBIIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuili IKCnepumenm:

U3ydeHue o0Opa3loB BEIIECTB METAJUIOB U HEMETaUIOB, B3aUMOJCHCTBHUE
TUAPOKCHJA LMHKA C pAacTBOPaMHM KHUCJIOT M IIEJI0OYEH, IMPOBEICHHE OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPBl  OKHUCIUTENBHO-BOCCTAHOBUTENBHBIX  pEaKUUN
(ropeHue, peakluy pasyIoKEHUs, COSTUHEHNUSA ).

Mesicnpeomemnvie ceasu



Peanzaimss MeXNpeAMETHBIX CBS3€M MNpU H3yYEHUM XUMHHM B 8§ KIacce
OCYIIECTBIISIETCSI 4Y€pe3 HCIOJb30BAaHME Kak OOIIUX €CTECTBEHHO--HAYyYHBIX
MNOHSATUM, TaK W TOHSTHUM, SIBISIOIIUXCS CUCTEMHBIMH I OTICIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IIMKIIA.

OOuue ecTecTBEHHO--HAYYHbIC MOHSTHS: HAy4YHbIM (PakT, TMIIOTE3a, TEOpPUs,
3aKOH, aHajiM3, CHHTE3, KIacCU(pUKalusi, MNEePUOJUYHOCTb, HAOJIOJEHUE,
JKCHEPUMEHT, MOJICJIMPOBAHNE, U3MEPEHHE, MOJIEIIb, SIBJICHUE.

®uzuka: Marepus, aroM, OdJIEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKIU],
U30TOIBl, PAaJNOAKTUBHOCTb, MOJIEKYJa, DJEKTPUUYECKUI 3apsil, BEILIECTBO, TEIO,
00bEM, arperaTHoe COCTOSIHHE BeIllecTBa, ra3, (PU3NYECKUE BEIUYUHBI, €IMHUIIBI
U3MEPEHHUs, KOCMOC, IJIaHEThI, 3BE31bl, ComHIe.

buonorus: dhorocuntes, npixanue, ouocdepa.

['eorpadus: armocdepa, rtuapochepa, MHUHEpaIbl, TOPHBIE TOPOJIHI,
MOJIE3HBIE UCKOIAEMBbIE, TOILUTUBO, BOJIHBIE PECYPCHIL.

9 KJIACC

BemecTBo M XMMHYECKAsi peaKIus

[lepuonnueckuii 3akoH. llepuognueckas cucremMa XUMHAYECKUX AJIEMEHTOB /Jl.
N. Mengeneea. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHM CBOWCTB
XUMUYECKUX DJIEMEHTOB TEPBBIX TPEX TMEPUOJOB, KalMsl, KaIbLUsi M HX
COCIMHEHUN B COOTBETCTBUM C TIOJIOKEHUEM JJIEMEHTOB B llepuoanueckon
CUCTEME U CTPOCHHEM HX aTOMOB.

CrpoeHue BellecTBa: BUIbI XUMHUYECKOW CBS3U. THIMBl KPUCTAUTMYECKHUX
pPELIETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKOU PELIETKU U
BHUJAa XUMHUYECKOU CBS3U.

Knaccudukamuss 1 HOMEHKIATypa HEOPTraHMYECKHX BEHIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K PAa3IMYHBIM KJIacCaM HEOPTraHWYECKHUX
COEMHEHUM, TEHETUYECKAsI CBSI3b HEOPTAaHUYECKHUX BEIIECTB.

Knaccudukaruss XuMU4eCKUX peaklUid M0 pa3IuYHbIM MPU3HAKAM (TI0 YUCITY
U COCTaBy YYaCTBYIOIIMX B pEAKLUMU BEIIECTB, MO TerioBoMy 3¢deKry, o
U3MEHEHUIO CTENEHEH OKHUCIICHUS XMMHUYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, IO
Yy4acTHIO KaTaiu3aTopa). DK30- U SHAOTEPMHUUYECKHE PEaKIMHU, TEPMOXHUMHUUYECKUE
ypaBHEHHUS.

[lonsaTne o ckopocTH XxuMHueckoil peakuuu. I[loHarne o0 oOpaTUMbBIX U
HEOOpATUMBIX XHUMHUYECKUX peakuusx. [loHsTHEe O TOMOTIeHHBIX U TeTepOreHHBIX
peakuusx. llonstue o xaramuse. IloHsaTne 0 xuMuyeckoM paBHOBecUH. DaKTOPHL,
BIIMSIOIIME HA CKOPOCTb XUMHYECKOM pEaKUUH U TMOJOKEHUE XUMHYECKOIO
paBHOBECHSI.

OKHCIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEAaKIUU,  JJEKTPOHHBIM  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHOM peakuuu. CocraBienue ypaBHEHUI



OKHCJIUTEIHHO--BOCCTAHOBUTEIBHBIX ~ PEAKIMH C  HUCIOJIb30BAaHHEM  METOJa
3JIEKTPOHHOTO OajaHca.

Teopust 3JIEKTPOIUTUYECKONW THCCOUMALUHU. DJIEKTPOJUTHI U HEAJNEKTPOJIUTHI.
Katuonsl, anvonpl. MexaHM3M JHUCCOUMAIMM BEUIECTB C Pa3IUYHBIMU BHJAMHU
xuMu4deckoil cBsizu. Crenens auccouuanuu. CuiibHbIE U C1a0ble SJEKTPOJIUTHL

Peakiiuu noHHoro oOMeHa. YcloBUsI MPOTEKaHUSI peaKIuii HOHHOTO OOMEHa,
MOJHBIE W COKpallEHHbIE HOHHBIE YpaBHEHUs peakuuid. CBOMCTBA KHCIOT,
OCHOBaHMM U coyiei B CBETe TPEACTABICHUN 00  AJIEKTPOIUTHUECKOU
nuccornuanuu. KaduecTBeHHbIE peakiuy Ha MOHBL. [loHsSTHE O rHUaposm3e COJeH.

Xumuueckuii IKCnepumenm:

O03HAKOMJIEHUE C MOJENSIMM KPUCTATMYECKUX PEMIETOK HEOPraHMYeCKUX
BEIIECTB — METAUIOB M HEMETAUIOB (Tpadura W ayMasza), CIOKHBIX BEIIECTB
(x7opuna HaTpHsi), WCCICIOBAHHE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW peakiuu
OT BO3JCUCTBUS Pa3IUYHBIX (PAKTOPOB, MCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pacTBOpPOB  BEUIECTB, IMpollecca JUCCOLUAIMM KHUCIOT, IIeJoueid u  coliel
(BOBMOXKHO  HCIOJb30BAHUE BHJEO  MaTepuajoB), NPOBEACHUE  OMbITOB,
WUIIOCTPUPYIOIIMX ~ TPHU3HAKKM  NPOTEKaHHWS  peakluii  HMOHHOro  oOMeHa
(oOpa3oBanme oOcajaKa, BBIICICHHE Ta3a, oOOpa3oBaHWE BOJBI), OIIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPhl  OKHUCIUTEIHLHO-BOCCTAHOBUTENILHBIX  PEaKIuit
(ropeHue, peakuuu pa3loKEeHUs, COCAMHEHHUsS), paclo3HaBaHUE HEOPTaHUYECKUX
BEUIECTB C TMOMOIIBIO  KAYECTBEHHBIX pEaKIUil HAa  HWOHBL, pEUICHUE
AKCIIEPUMEHTAIBHBIX 3aJ1ad.

HemeTanbl u UX coeJUHEHUS

OOmass xapakTepucThka rajgoreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (U3MYECKHE CBOWCTBA IMPOCTHIX
BCIIECTB — TaJOreHOB. XMMHUYECKHME CBOWCTBA Ha TMpPHUMEpPE  XJIOpa
(B3aMMOJIEHCTBHE C MeETaUlaMH, HEMeTallaMM, IejaodyamMu). XJIOpOBOJAOPO.
ConstHasi KUCJIOTa, XUMUYECKUE CBOWCTBA, MOJy4YeHHE, MpuMeHeHue. JlelicTBue
XJIOpa U XJIOPOBOJOPOJa HA OpPraHuM3M ueNOBeKa. BakHeillline XJIOpuabl U HX
HAX0XJECHUE B MPUPOJIE.

OOmas xapaktepuctuka 31aeMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIC CTernmeHu okuciaeHus. CTtpoeHue W (PuU3MUECKUe CBOMCTBA
NPOCTHIX BEIIECTB — KUCIOPOJa U Cepbl. AJUIOTPOITHBIE MOIU(UKAIIMKA KUCIOPO1a
u ceppl. XUMHUYECKUE CBOWCTBa cepbl. CepoBOIOPOJ, CTpoeHue, (HU3MUECKUe U
XUMHU4YECcKue cBOWCTBA. OKCHIBI Cepbl KaK MPEICTABUTEIM KHUCIOTHBIX OKCHJIOB.
Cepnass  kucinota, (u3MYeCKMe M XUMHUYECKHE CBOMcCTBa (00Iue  Kak
NpEeACTaBUTENsl KJlacca KHUCIOT M creuudpuyeckue). XUMUYECKUE peakluH,
Jealue B OCHOBE MPOMBIIUIEHHOTO CMoco0a TMOJy4YeHUsI CEPHOM KHUCIOTHI
[Mpumenenue cepHoit kUCIOThL. CoJIM CEPHON KHUCIIOTHI, KAUECTBEHHAs] PEaKIusl Ha



cynbdar-uod. Haxoxkaenue ceppl W €€ coenuHeHU B Tpupoje. XUMHUECKOE
3arpsi3HCHUE OKPYXKAIOIIEH Cpefbl COSAMHEHUSIMU Cepbl (KUCIOTHBIE OXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €0 MPEI0TBPAIISHUS.

OOmias xapakrepuctuka s3iaeMeHTOB VA-rpymmbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIC CTEIEHU OKHUCIEHHUS. A30T, PACIpPOCTPAHEHUE B MPUPOJIE,
buzndeckue U XumMudeckue cBorctBa. Kpyropopot azora B npupojie. AMMuUak, ero
du3znueckne U XUMHUYECKHE CBOMCTBA, MOJy4yeHUe U npuMenenue. Conu aMMOHMUS,
ux ¢u3NYecKue M XUMHUYECKHE CBOWCTBA, MpuMeHeHne. KauecTBeHHas peakiusi Ha
WOHBl aMMOHHUA. A30THas KHCIOTa, €€ TOoJIydeHHe, (PU3NYECKUe U XUMUYECKUE
cBOMcTBa (OOLIME Kak TMpEACTaBUTENA Kacca KUCIOT H  CHEelU(PUUECKHE).
Hcnonb3oBaHne HUTPATOB U COJIeH aMMOHHUA B KAueCTBE MUHEPAIbHBIX
ynoOpeHuil. XuMHUYECKOe 3arps3HEeHUE OKPYKAIOIICH Cpelbl COSIUHEHHUSIMU a30Ta
(KUCIIOTHBIC JIOKIW, 3arps3HEHHE BO3MyXa, IMOYBBI W BogoEéMOB). Docdop,
aiotrpornuele  Monudukamu  Qocdopa, GuaMUecKue M XUMHYECKHE CBOMNCTBA.
Oxcun docdopa (V) u bochopHas kucimoTa, PU3NIECKUE U XUMUIECKUE CBOMCTBA,
nosydyenue. Vcnonp3oBanue (ocdaToB B KaueCTBE MUHEPAIBHBIX YA00pEHHIA.

OOmias xapakrtepuctuka s3JeMeHTOB |VA-rpynmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB,  XapakTepHbIE  CTENEHH  OKUCJICHHUA.  YTJIEpOJ,  aUIOTPOIHEIC
MoaupUKAIMKM, paclpOCTpaHeHHe B TNpuUpoae, GU3NUECKHE U XUMHUYECKUE
cBoictBa. AacopOuusa. Kpyrosopot yriepona B mpuposae. OKcuasl yriiepojaa, ux
duznueckue W XMMHYECKHE CBOMCTBA, JEHCTBUE Ha JKUBBIE OPraHU3MBI,
MOJIyUCHHE W TIPUMEHEHHE. DKOJIOTHUECKHE MPOOJIeMBbl, CBS3aHHBIE C OKCHIOM
yraepoaa (1V), rumore3a rn00aJbHOTO TMOTEIJICHUS KIMMAaTa, MapHUKOBBIN
a¢dekr. YronapHas KuCIOTa U € COlM, UX (U3NIECKHEe M XMMHUYECKHE CBOMCTRA,
noJiyueHue U mnpuMmeHenue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBL
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIMIIMHE, MPOMBIIIJICHHOCTH U CEILCKOM
XO35MCTBE.

[lepBoHauanbHbIe TIOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COCIMHEHUSX
yriepoaa (MeTaH, 3TaH, STUJICH, alleTWICH, dTAHOJI, TJUIEPUH, YKCYCHAsI KUCIIOTa).
[lpupoaHple HMCTOYHUKUA YIIEBOAOPOAOB (yrojib, NPHUPOJHBIM ra3, HEPTH),
OPOAYKTHI UX mepepaboTku (OEH3HMH), X POJb B OBITY M MPOMBIILICHHOCTH.
[lonsaTre 0 OMOJIOTHMUECKH BaXKHBIX BEIIECTBAX: XKUpaX, Oelkax, yriieBoJax — U ux
poaM B OKHM3HM 4YeJlOBeKa. MaTepualbHOE€  €IWHCTBO  OPTraHUYECKUX U
HEOPTraHMYECKUX COCIMHECHUH.

Kpemuuii, ero ¢usnueckue ©W XHUMHUYECKHE CBOWMCTBA, IOJIy4YeHHE U
npumeHenre. CoenuHeHuss KpemHHsT B npuponae. OOuiue mnpexacraBieHuss 00
okcune kpemuus (1V) m xkpemuHueBol kuciore. CUIMKAThl, UX HCIOJIH30BaHUE B
ObITy, B NPOMBIIUICHHOCTH. BakHeilline CcTpOUTENbHbIE MaTepHallbl: KEepaMHUKa,



CTEKJIO, IIeMEHT, OeToH, xene300eToH. [IpobGraembl 6€30macHOro HCIOIB30BAHUS
CTPOMTENHHBIX MAaTEPUAJIOB B MOBCEIHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

HU3ydeHrue oOpaslloB HEOPTAaHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCIIOTHI,
NpOBEJCHUE KayeCTBEHHBIX PEaKlUi Ha XJIOPUI-UOHBI U HAOJIOJCHHE MPU3HAKOB
UX MPOTEKAHUSA, ONBITHL, OTpaXKarwllue (QU3NYECKUEe U XUMUYECKHE CBOWCTBA
TaJIOTEHOB M UX COEIWHEHUI (BO3MOHO UCIOJIb30BaHUE BHJIEOMATEPUATIOB),
O3HaKOMJIEHHE C o0pasuaMu XJOpUIOB (TaJIOTCHHIIOB), O3HAKOMIJIEHHE C
obpaziamu  ceppl W e€  coeqUHEHHSIMU  (BO3MOXXHO  HCIIOJIb30BaHHE
BUJI€OMATEpUANIOB), HAOMIOJEHUE Mpollecca OOyIriIMBaHUS caxapa MoJA JeHCTBHEM
KOHLEHTPUPOBAHHOW  CEPHOM  KHUCIOTBHI, H3Yy4YEHUE XUMHUYECKUX CBOWCTB
pa30aBJIeHHOM CEPHOM KHUCJIOTHI, MTPOBEJECHNE KaUeCTBEHHON pPEaKIMU Ha CyJbQar-
WOH W HaOIIOJCHWE TpU3HaKa €€ MPOTEKaHWs, O3HAKOMJICHHE C (PU3NYECKUMH
cBOMcTBaMM a3oTa, ¢dochopa W HX COeaAUHEHUH (BO3MOYKHO MCIOJB30BAHUE
BUJIEOMATEPUAIOB), 0Opa3laMu a30THbIX U (OCHOPHBIX yIOOpEHUi, MOJydyeHuUE,
coOupaHue, pacrno3HaBaHUE M M3YyYEHUE CBOWMCTB aMMMaKa, MPOBEICHHUE
KayeCTBEHHBIX pEakluUii Ha MOH aMMOHHS U (ocdar-HOH U U3y4YEHHE MPU3HAKOB
uX MPOTEKaHUs, B3aUMOJCHCTBUE KOHIIEHTPUPOBAHHOM a30THOW KHUCIOTHI C MEJIbIO
(BO3MOKHO UCTOJIb30BaHNE BUJIEOMATEPHUAIIOB), U3Yy4YEHHUE Moienien
KPUCTAUIMUECKUX pemEToK anmasa, rpadura, ¢yluiepeHa, O3HAKOMIIEHHE C
OpoleccoM aAcopOLMU PAcTBOPEHHBIX BEIIECTB AKTHMBUPOBAHHBIM YIJIEM H
YCTPOMCTBOM MPOTHBOTa3a, MOJy4eHHe, COOMpaHHWe, pPaclo3HABaHUE M H3yYCHHUE
CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEICHHE KAYEeCTBEHHBIX peakiuii Ha KapOoOHAT u
CWIMKAT-UOHBl M U3YyYCHHE TMPU3HAKOB UX MPOTEKaHUs, O3HAKOMJIEHHUE C
OPOAYKIMEH CUIMKATHOW TMPOMBIIUIEHHOCTH, PEIIEHUE HSKCHEPUMEHTATBHBIX
3a7a4 1o TeMe «BaxkHenmme HeMeTauIlbl U NX COSIUHEHUS.

MeTajibl M UX COeTUHEHUS

OO6mias XxapakTepUCTUKA XUMHUYECKUX AJIEMEHTOB — METAJIOB HA OCHOBAHUU
ux mnojoxenus B llepuoamueckoit cucreme xumuueckux o3eMmentoB [[. M.
MenpneneeBa u ctpoeHus atomoB. CTpoeHue MeTaioB. Metamueckasi CBSA3b U
MeTa/TM4ueckasi  KpUCTaJUIMYecKas  pemérka.  DIEKTPOXUMHUYECKHH  psl
HanpspKEeHU MeTaiioB. PU3NYecKue U XMMUYECKHE CBOWCTBA MeTauioB. OOmiue
crocoObl mojydeHus: MerawioB. [loHATHE O KOPpPO3UM METAUIOB, OCHOBHBIC
crocoObl 3amuThl X OT Koppo3uu. CruiaBwl (CTallb, YYT'YH, JIOpPaTIOMUHUMN,
OpoOH3a) U X MPUMEHEHHUE B OBITY U MPOMBIIIEHHOCTH.

[[lenounbie MeTauIbl: MOJIOKEHHE B lleproanyeckoil cucTeMe XUMHYECKHUX
anemeHToB JI. M. MenzaeneeBa, CTpOCHHME MX aTOMOB, HAXOXKJIECHUE B MNPUPOJE.
duznyeckue U XUMHUYECKUE CBOMCTBA (Ha mpumepe HaTpust W kKaius). OKCUIbl U



TUAPOKCUABI HaTpusa H Kamus. [lpumMeHeHue WIEIOYHBIX METAIOB W UX
COCJIUHECHUM.

[llemouyHo3eMeNbHBIE  METaUIbl MAarHMi W KaJlbI[Mi: MOJOXKEHHE B
[lepuonnueckonn cucrteMe xumuuyeckux anemeHtoB [[. M. MenneneeBa, ctpoeHue
UX aTOMOB, HaXOXJAeHUe B npupojie. Pu3nueckue U XUMUIECKUE CBOMCTBA MarHus
U Kamplus. BaxuHeilmune coenuHeHUst Kanblus (OKCUI, TUAPOKCUI, COJIH).
JKEcTKoCTh BOJIBI M CIIOCOOBI €€ YCTpaHEHHS.

AmoMuHMil: nonoxxkeHue B Ilepronnueckoi cucTeMe XUMHUYECKUX SJIEMEHTOB
J. . MenpneneeBa, CTpO€HHE aTOMa, HAXOXICHHE B npupoae. Pu3nUecKue U
XUMHUYECKHE CBOICTBa almoMUHMS. AM(pOTEpHbBIE CBOWCTBA OKCUAA M THIPOKCHIA
AITFOMHHUS.

Kenezo: nonoxenue B llepuoanueckoid cucTeMe XUMUYECKUX 3JEMEHTOB [l.
N. MenneneeBa, crpoeHue aroMa, HaxoxiaeHue B mnpupone. Dusmyeckue u
XUMUYECKHe CBOMCTBA xene3a. OKCHIbl, THIAPOKCUABI U cofu kene3a (1) u xenesa
(I), ux cocraB, CBOWCTBA U MOJYYCHHUE.

Xumuueckuii IKCnepumMenm:

O3HAaKOMJIEHME ¢ oO0pa3llaMM METAJUIOB M CIUIaBOB, MX (PU3HMUECKUMU
CBOMCTBAaMH, H3YyYEHHE  pE3yJbTAaTOB  KOPPO3UU  METAUIOB  (BO3MOXKHO
UCTOJIL30BAHUE BUJEOMATEPUAIOB), OCOOCHHOCTEH B3aMMOJCHCTBHUS OKCHIA
KaJbliMsl M HaTpusi C BOJOM (BO3MOKHO HCIOJb30BAHUE BHIEOMATEPUATIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MPOLECCA TOPEHUS KEJE€3a B KUCIOPOAE
(BOBMOXHO  HKCIIOJIb30BaHME  BHUJICOMATEpPHUATIOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi HAa HMOHBI: MAarHusi, KajblWsl, aTIOMHUHMS, IIUHKA, Keje3a
(Il u xene3za (111), meau (1), HaOMOACHNE U OTHMCAHKE MPOIIECCOB OKPAIIMBAHUS
IUIAMEHU WOHaMHM HaTpus, Kauusl U KalblUs (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIEAOBAaHUE aM(OTEPHBIX CBOMCTB T'MIPOKCHIA aTFOMUHUS
Y TUAPOKCHJA LIMHKA, PEIIEHUE SKCIEPUMEHTAIBHBIX 3a4a4 No TeMe «Baxuelmne
METAJUIBl U UX COETUHEHUS.

XuMHA U OKPYKAKLIAs cpeaa

BemectBa n Marepuasbl B TNOBCEIHEBHOW JKU3HM YENOBEKA. be3omacHoe
UCMOJIb30BAaHUE BEILECTB U XMMUYECKUX peakuui B ObiTy. IlepBas momoinps mnpu
XUMUYECKUX 0KOTax U OTPaBIICHUSX.

XUMHUUECKOE 3arpsi3HEHUE OKpY’KaloIlIel cpeabl (MpeaesibHas AOoMycTUMast
KoHIleHTparms BenlecTB, Aanee — [1/IK). Ponap xuMun B pemieHuu 3KOJIOTUYECKUX
npoOem.

Xumuueckuii Ixcnepumenm:

u3ydyeHue oOpa3loB MarepuanoB (CTEKJIO, CIUIABbl METAUIOB, MOJHUMEpPHBIE
MaTrepuallbl).

Mesicnpeomemnvle ceasu



Peanuzaiusi MEXNpeaMETHBIX CBs3€H NpU H3YYEeHUH XUMUU B 9 Kiacce
OCYIIECTBJSIETCS 4Yepe3 MCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUH, TaK W TIOHATHH, SBISIIONIAXCS CHUCTEMHBIMU JUISI OTACNBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IIMKIIA.

OO0mue ecTecTBEeHHO-HAyYHbIE TOHATHS: HAydHbIH (DAaKT, THUIIOTE3a, 3aKOH,
TEOpUs, aHau3, CHUHTE3, KIAaCCUPUKAIUSA, TEPHOIUIHOCTh, HAOJIOICHUE,
AKCIIEPUMEHT, MOJCIUPOBAHNE, W3MEpPEHHE, MOJICTb, SBJICHUE, TAPHUKOBBIN
3¢ deKT, TEXHOJIOTHS, MaTepHaIb.

®dwuszuka: Marepusi, aTroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIU]I,
U30TOMbI, PAJUOAKTHBHOCTh, MOJICKYJa, SJCKTPUUECKUN 3apsl, MPOBOIHUKH,
MOJYIIPOBOJTHUKH,  JTHUAJICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TeIO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, PACTBOPUMOCTh, KPUCTATUINIECKAS
peméTka, CIiaBbl, (PU3UYECKUE BEIUYWHBI, CIUHUIBI HU3MEPEHHUs, KOCMUYECKOE
IIPOCTPAHCTBO, TUIAHETHI, 3BE3b1, COHIIE.

buonorust: ¢goTocunTe3, abixaHue, Omocdepa, IKOCHUCTEMA, MHUHEpPAIbHBIC
yIOOpEeHUs, MEKPO3JIEMEHTBI, MAaKPO3JIEMEHTBI, IIUTATEIIbHBIC BEIIECTRA.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaATbl, TOPHBIE MOPO/IbI,
TMI0JIE3HBIE UCKOIAeMBbIe, TOIIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHMS IIPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIET'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

JIn4HOCTHBIE pE3yNbTaThl OCBOCHHS TNPOTPaMMBl  OCHOBHOTO  OOIIETo
00pa3oBaHusl JOCTUTAIOTCS B XO0Ji€ OOy4YEHHs] XUMHUU B €AMHCTBE Y4YeOHOU U
BOCIIMTATENILHON AEATENLHOCTU B COOTBETCTBUU C TPAJULMOHHBIMU POCCUHUCKUMU
COLIMOKYJBTYPHBIMH M JAYXOBHO-HPABCTBEHHBIMM LEHHOCTSMH, MPUHATHIMU B
oOllecTBe NpaBWIaMM W HOpPMamMu TOBEACHUS M CIIOCOOCTBYIOT Tpolieccam
CaMOTIO3HAHUS, CAMOPA3BUTHS U COIMAM3AIMUA 00YyUYarOIIUXCSl.

JIM4HOCTHBIE  pe3y/ibTaThl  OTPAKAIOT  TOTOBHOCTh  OOYyYarOIIMXCS
PYKOBOJCTBOBATbCS ~CUCTEMOW  TO3WTHBHBIX LIEHHOCTHBIX OpPUEHTAUUN U
pAaCIIUPEHUE OIBITA EITENBHOCTH Ha €€ OCHOBE, B TOM YMCIIE B YACTH:

1)IaTpuoOTHYECKOTO BOCTIMTAHUS

IIEHHOCTHOTO OTHOIIIECHHSI K OT€UECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAayyHOMY HaCJeIWI0, TOHMMAaHHs 3HAYCHUS XUMHUYECKOW HAyKU B >KU3HU
COBPEMEHHOTO O00II[eCTBa, CIOCOOHOCTH BIAJETh JOCTOBEpHOW WHPOpMaLued o
NEPENOBBIX JOCTHKEHHUSIX U OTKPBITUAX MHPOBOM M OTEYECTBEHHOM XHUMMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAaHUAX 00 yCTpOMCTBE MHpa U 0OILECTBa;

2)rpa:kIaHCKOro BOCIIMTAHUS:

NPEACTABICHUS O COLMAIBHBIX HOPMax M TNpPaBWIaX MEKIUYHOCTHBIX
OTHOIIIEHUH B KOJUIEKTHUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOW,  y4yeOHO-HCCNEeNOBATEeIbCKOM,  TBOPUYECKOM M JAPYruxX  BUAAX
JESTENFHOCTH, TOTOBHOCTH K pPa3HOOOpPAa3HOW COBMECTHOUM [EATENbHOCTH TpPH
BBINIOJIHEHUH  Y4Y€OHBIX, TO3HABATENbHBIX 3a/1ay, BBIIOJHEHUH XUMHUYECKUX
AKCIIEPUMEHTOB, CO3JaHUM y4E€OHBIX MPOEKTOB, CTPEMJICHUSI K B3aUMOIIOHUMAHUIO
U B3aUMOINOMOINM B TMpPOIECCE OTOM yuyeOHOW IeATeTbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE TMIOBEJIEHWE U TMOCTYNKH CBOUX TOBAapUIIEH C MO3UIHUU
HPaBCTBEHHBIX M MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIIKOB;

3)lIeHHOCTH HAYYHOI'O NO3HAHUSA!

MHPOBO33PEHUYECKUE TPEJICTABICHUSI O BEIIECTBE M XUMUYECKOM peaKiui,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO pPa3BUTHS HAYKHM W COCTaBJISIOIIME
OCHOBY JJIsl TIOHMMAaHHs CYIIHOCTH HAy4YHOW KapTUHBI MUpa, MpeacTaBlieHUus 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTUS MPUPOJIBI, B3aUMOCBS3SX YEIOBEKA C
MIPUPOTHOMN CPEO, O pOJIM XUMUHU B TO3HAHUU 3THUX 3aKOHOMEPHOCTEN;

M03HABATEJIbHBIE MOTHUBBI, HAIlPaBJICHHBIE HA IMOJIY4YEHHE HOBBIX 3HAHUU IO
XUMHUHM, HEOOXOIUMBbIE i1 OOBSCHEHUS HAOIOJAeMBIX IMPOLIECCOB U SIBIICHUA,
MO3HABaTEIbHON, WH(GOPMAIMOHHOW M YMTATEIbCKOW KYJIBTYpbl, B TOM 4YHUCIIE
HaBBIKOB CaMOCTOSITEJIbHOW pabOThl C Yy4eOHBIMU TEKCTaMH, CIPaBOYHOMU



JUTEPATypOr, JOCTYNMHBIMU TEXHUYECKUMH CpEICTBaMU  HHGOPMAIMOHHBIX
TEXHOJIOTH;

UHTEpEC K OOYYEeHWI0 W TIO3HAHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, MPOEKTHOM U  HUCCIEN0BATEIbCKOM
NeSTeIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAMpPaBICHHOCTH M YPOBHSI OOy4YeHHs B
JIaTbHEHIIIEM;

4)¢opmMupoBaHus KyJbTYPbl 310POBbSI:

OCO3HAHWE IIEHHOCTU JKHU3HH, OTBETCTBEHHOIO OTHOIIEHHUS K CBOEMY
3I0pPOBbIO, YCTAHOBKM Ha 3J0POBBIM 00pa3 >KU3HU, OCO3HAHUE TMOCIEICTBUNA U
HENpPUSITHE BPEIHBIX MPUBBIUEK (YHNOTPEOICHUS ANKOTO0Jisl, HAPKOTUKOB, KypEeHHUs),
HEOOXOAMMOCTH  COOMIOACHHS] TMpaBWil OE€30MacHOCTH TMpU  OOpallleHud ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY M PEATbHOM YKU3HU;

5)TPy10BOro BOCIIUTAHUS:

UHTEpPEC K MPaKTUIECKOMY M3ydeHHUI0 npodeccuil u Tpyaa pa3iuyHOTO poja,
yBaXEHHE K TPyAYy U pe3yibTaraM TPYAOBON [ESITEIbHOCTH, B TOM YHCIE Ha
OCHOBE TPWMEHEHUS TPEAMETHBIX 3HAHWA TO XHMHH, OCO3HAHHBIA BBIOOD
WHIUBUYyaJbHON TPAEKTOPHUH TPOJIODKEHUS] 00pa3oBaHMs ¢ y4ETOM JIMUHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XUMUH, OOIIECTBEHHBIX WHTEPECOB U MOTPEOHOCTEH,
yCIenHON Mpo(ecCHOHATbHON NEATeTbHOCTU U Pa3BUTHUA HEOOXOIUMBIX YMEHUH,
TOTOBHOCTb a/IalITUPOBATHCS B MpO(eccCHOHaNbHON CpEJeE;

6)3K0J10rMYeCKOr0 BOCITUTAHUSA:

DKOJIOTUYECKU 1IeJ1eCO00pa3HOe OTHOIICHHWE K TPHUPOJIE KAaK HCTOYHHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIIECTBOBaHHS, TOHMMAaHKUE IICHHOCTH 3J0POBOTO U
O6e3zomacHOoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MueCKOMY U TICUXHYECKOMY 3/I0POBBIO, OCO3HAHUE IIEHHOCTH COOJIOIEHUS
npaBwmi 0€30MAaCHOTO TMOBEACHUS MPU paboTe ¢ BEIIECTBAMHU, a TAKKE B CUTYAIHSIX,
YTPOXKAIONINX 37J0POBBIO M KU3HHU JIIOJIEH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, TMOJyd4aeMble MPU H3YyYCHUU XUMUHU, IS
pelieHus 3a1a4, CBA3aHHBIX C OKPYKAIOIIEeH MPUPOJTHONU CPEAOM, NIl TIOBBIIMICHUS
YPOBHSI  SKOJIOTUYECKOW  KYJIbTYpbl, OCO3HaHUS  IJI00aJbHOTO  XapakTepa
HKOJIOTUYECKUX MpOOJeM U IMyTell UX peIlIeHUsi MOCPEICTBOM METOJIOB XHUMUHU,
AKOJIOTUYECKOTO MBIIIJICHHS, YMEHUS PYKOBOJICTBOBAThCSI UM B IMO3HABATEIHLHOM,
KOMMYHUKAaTUBHON U COLIMAJILHOM IPAKTHKE.

METANPEIMETHBIE PE3YJIbTATDI

B cocraBe wetanpenMeTHBIX peE3YyJbTATOB BBIICISIOT 3HAYUMBIE TS
dbopMHUpOBaHHUA MHUPOBO33PEHHUS  OOIICHAy4YHBIC TMOHATHS (3aKOH, TEOpus,
NPUHIAI, THIMOTE3a, (aKT, CHCTEMa, MPOIECC, IKCIEPUMEHT U JIPYroe.), KOTOPhIe
UCTOJIb3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYE€OHBIX MpEIMETax M IO3BOJIAIOT Ha
OCHOBE 3HAaHUN W3 ITHX NPEAMETOB (POPMUPOBATH MPEACTABICHUE O IIEIIOCTHOM



HAYYHOU KapTUHE MUpa, U YHUBEpCAIbHbIC yueOHBbIC ACHCTBUS (MTO3HABATEIIBHBIC,
KOMMYHUKATUBHBIE, PEryJATHBHBIE), KOTOpble oOecnedynBaoT (HOPMHUPOBAHUE
TOTOBHOCTU K CaMOCTOSITEIIbHOMY TIUIAHUPOBAHUIO U OCYIIECTBICHHUIO Y4EOHOM
NesITeIbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE JAeiicTBUS

ba3oBble jloruyeckue AeiicTBUA:

YMEHHUSI UCHOJIb30BaTh NPHUEMBI JIOTUYECKOTO MBIIIEHUS] MPU OCBOECHUU
3HAHUW: PACKPBIBATh CMBICT XUMHUYECKUX MOHATHM (BBIIENSATH MX XapaKTEpPHBIC
NPU3HAKY, YCTAHABIMBATh B3aMMOCBS3b C JIPYTUMU TOHSITUSMH), HUCIOJL30BaTh
HNOHATHUS 1JI1 OOBSICHEHUSI OTAENbHBIX (DAKTOB W SIBJICHUI, BHIOMPATh OCHOBAHUS U
KpUTEPUHN [JIs1 KIACCU(PUKALUU XMMHYECKHX BEHIECTB U XUMHUYECKHUX PEaAKIIHM,
yYCTaHABIIMBATh NPUYUHHO-CJICICTBEHHBIC CBS3M MEXIY OOBEKTaMH W3YYCHHUS,
CTPOWTH JIOTUYECKUE PACCYXJICHUS (MHIYKTUBHBIC, JCIYKTUBHBIC, TIO AHAJOTHH),
JieNaTh BBHIBOJBI U 3aKIIOYCHUS;

yMEHUE TPUMEHATh B TMIpoIllecce TMO3HAHMUsS TMOHATUA (TPEeIMETHbIE U
MeTaIpeMEeTHbIE), CUMBOJIMUYECKHE (3HAKOBBIE) MOJIENU, UCIOJIb3YEMbIE B XUMUHU,
npeoOpa3oBbIBaTh LIUPOKO MPUMEHSEMbIE B XUMHHU MOJEJbHbIE MPEICTABICHUS —
XUMHUYECKUI 3HaK (CUMBOJI D3JIEMEHTa), XUMHUYecKas ¢opmylia U ypaBHEHHE
XUMHUYECKON peakiu — MpHU PEIICHUH y4eOHO-TI03HABATEIBHBIX 3a/lay, ¢ YUETOM
TUX MOJENbHBIX NPEICTABICHUN BBIABISATE M XapaKTEPU30BaTh CYIIECTBEHHBIC
NPU3HAKA M3Y4aeMbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U XUMUYECKUX PEaKiui,
BBIBIISIT  OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CICACTBEHHBIE  CBSI3M U
NPOTHBOPEUHS B U3YIAEMBIX IPOIIECCAX U SIBJICHUSIX.

ba3oBble ucciaenoBaTebCKHE JeHCTBUSA:

YMEHHUE HCIIOIb30BaTh TMOCTABIIEHHBIE BOIMPOCHI B Kaue€CTBE HHCTPYMEHTA
NO3HAHUS, a TaKXKe B KayecTBE OCHOBBI JJIsI (POPMHUPOBAHUS THUIOTE3bI IO
NPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYKJICHUMU;

npuoOpeTeHre OmbITa M0 IUIAHUPOBAHUIO, OPTaHM3AIMA W TPOBEICHUIO
YUCHUYECKUX OKCIEPUMEHTOB, YyMEHHE HalmogaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3yabrar, GopMylIupoBaTh 000OIIEHUS U
BBIBOJBI IO pe3yJibTaTaM MPOBEAEHHOTO OIbITA, UCCIENOBAHUS, COCTABIATh OTUET
0 IpOJIeTTaHHOW padoTe.

Padora ¢ undopmanueii:

yMEHHE BBIOWpATh, AaHAJIM3UPOBATH W HUHTEPNPETUPOBATH HHPOPMAIUIO
pa3IUYHBIX BUAOB M (OPM MPEACTABICHUS, MOTy4aeMyI0 M3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJIIpHAs ~ JIUTEpaTypa XUMHUYECKOTO COJEpKaHusl, CIPaBOYHBIC
nocoOus, pecypchl HWHTEepHETa), KPUTHUUECKH OLIEHWBATH MPOTHUBOPEUHMBYIO H
HEJI0CTOBEPHYIO MH(OPMAILINIO;



yMEHHUE MPUMEHSATH PA3IMIHBIE METOIbI U 3aMpOChl NPH MOUCKE U OTOOpE
uHbOpPMAllMU M COOTBETCTBYIOIIUX JIaHHBIX, HEOOXOJUMBIX ISl BBITOJHEHUS
y4eOHBIX M TO3HABATEIBHBIX 3a7a4 OINPEACIEHHOTO THIA, MPUOOPETEHUE OTbITA B
00JIaCTH  HCMOJB30BaHUS ~ MHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOIl aKTUBHOTO HCIOJIb30BaHUS PA3IMUYHBIX MOUCKOBBIX CHUCTEM,
CaMOCTOSITEIbHO BBIOUPATHh ONTUMAJIbHYIO (POpMY MpecTaBiieHus WH(OpMaIu U
WUIIOCTPUPOBATh pPEIIaeMble 3aJaud HECIOXHBIMU CXEMaMH, JHarpaMMaMH,
npyrumu Gopmamu rpauKu ¥ UX KOMOUHAIUSIMU;

YMEHHE UCHOJb30BaTh M  aHAIM3MPOBAaTH B Mpolecce Y4eOHOU W
UCCIIEIOBATENBbCKOM JESITENBHOCTH WMH(GOPMALIMIO O BIUSHUU MPOMBIILIEHHOCTH,
CEIbCKOTO XO35MCTBA M TPAHCIOPTA HA COCTOSHUE OKPYXKAIOIIEH NPUPOIHOU
CpEIbL.

KoMMyHuKkaTHBHBIE YHHBepCaJbHbIe YueOHbIe 1eHCTBUA:

yMEHHUS 3aJaBaTb BOMNPOCH (B Xojae Jauanora W (WiM) AUCKYCCHUH) IIO
CyliecTBy  obOcyxaaemMod  Tembl, (GOpPMYJIMpPOBaTH  CBOM  MPEIJIOKEHUS
OTHOCHUTEJIbHO BBINOJHEHUS MPEJIOKEHHOW 3a7aul;

YMEHUS  TPEJCTaBIsATh  IOJIyYEHHbIE  Pe3yJibTaThl  IO3HABaTEIbHOMU
NEeSTeTbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JelaTh TMPE3CHTAIUIO
PEe3y/bTaTOB BBIMOJHEHUS! XMUMHUYECKOTO SKCIEpUMEHTa (J1JaOOpaTOpHOTO OIbITa,
1abopaTopHOM pabOTHI MO UCCIEIOBAHUIO CBOMCTB BEILIECTB, yU€OHOTO MPOEKTA);

yMEHHUsI y4eOHOro COTPYIHUYECTBA CO CBEPCTHHKAMU B COBMECTHOU
MO3HABATEIBPHOW W MCCIENOBATENLCKOW  JESITEIILHOCTH  NPU  PEIICHUH
BO3HHUKAIOIIMX TMPOOJIieM Ha OCHOBEe ydé€ra OOIIMX WHTEPECOB M COTIACOBAHUS
no3unmii (00CyXAeHusI, 0OOMEH MHEHHUSIMHU, «MO3TOBBIC IITYPMbD», KOOPIUHAIIUSI
COBMECTHBIX JEHUCTBUM, OIpEAeliCHue KPUTEPUEB IO OILIEHKE KauecTBa
BBITIOJTHEHHOW PabOThI U ApYTHE).

PeryasiTuBHbIe YHMBepCaJbHbIe Y4eOHbIE 1eiCTBUA:

YMEHHE CaMOCTOSATENIFHO ONPEAeNsaTh IeIN ACSATENbHOCTH, IUIAaHUPOBATH,
OCYIIECTBJISITh, KOHTPOJIMPOBATh M TPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
NesTeIbHOCTh, BBIOMpaTh Haubosee 3(pPEeKTUBHBIE CIOCOOBI PEHICHHs] YUYEOHBIX U
MO3HABATEJIbHBIX 33Ja4, CaMOCTOSATENbHO COCTABJATh WM KOPPEKTHUPOBAThH
NPEVIOKECHHBI  AITOPUTM  JIEWCTBUM IIPU  BBIIOJHEHWM 33JaHUM C  Y4ETOM
MOJIyYCHUsI HOBBIX 3HAHWK 00 HW3ydaeMbIX OOBEKTax — BEIIECTBAX U PEAKIUAX,
OIICHMBATh COOTBETCTBHE IMOJYYEHHOTO pe3yjbTara 3asBICHHOW II€TH, yMEHHE
UCMOJIb30BaTh M aHAJIM3UPOBATh KOHTEKCTHI, MpeJiaraéMble B YCIOBUU 3aaHUI.

MNPEIMETHBIE PE3YJIBTATHI

B coctaBe nmpeaMETHBIX pE3yJNbTaTOB IO OCBOCHUIO 005A3aTEIBHOTO
COJIepKaHusl, YCTAHOBJIEHHOTO JaHHOW (enepanbHOM paboueld mTporpamMMoi,
BBIICIISIFOT: OCBOEHHBbIE OOYYAIOIIMMUCS HAay4HbIE 3HAHUS, YMEHHS M CIIOCOOBI



NeucTBul, crneuuduueckue Ul OPEIMETHOW o0jactu  «XUMUS», BHIIBI
NEATEIbHOCTA MO  MOJYYEHHIO HOBOTO  3HAHUA, €ro  HHTEPNPETALNH,
npeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YYCOHBIX U HOBBIX CHUTYaIIUSX.

K koniry oOyueHust B 8 kjacce mpeamMeTHbIe pe3ybTaThl HA 0a30BOM YPOBHE

JIOJDKHBI OTpakaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCS YMEHUM:

e PpACKpPBIBATH CMBICII OCHOBHBIX XMMHUYECKUX IOHATHIA: aToOM, MOJIEKYJa,
XUMHYECKUI 3JIEMEHT, MPOCTOE BEIECTBO, CIIOKHOE BEUIECTBO, CMECH
(omHOpOIHAS W HEOJTHOPOJHAS), BAJICHTHOCTh, OTHOCUTENIbHASL aTOMHAs U
MOJIEKYJISIpHasE Macca, KOJUYECTBO BEIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBast 0JI1 XUMUYECKOTO AJIEMEHTA B COECIMHEHUH, MOJIAPHBIA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBAHHE, COJIb, 3JIEKTPOOTPHUIATEIHLHOCTh, CTEHECHb
OKHCJICHUsI, XUMHUYECKas peakius, KiacCu(PUKaIUs peakiuidi: peaxIuu
COCAWHEHUS, PEAKIMUU PA3JOKEHUsI, PEAKIUU 3aMEIICHUS, PEaKIUU
oOMeHa, 9K30- U PHJIOTEPMUUYECKUE PEAKINH, TEIIOBON 3PdeKT peakiuu,
SAIpO aroMma, OHJIEKTPOHHBIM CIIOM aroma, aTOMHasi OpOUTallb, PaIUyC
aToMa, XUMUYECKasi CBs3b, MOJIIPHAS U HENOJSIpHAas KOBAJECHTHAs CBS3b,
WOHHAsl CBfA3b, MOH, KaTMOH, aHUOH, PacTBOpP, MaccoBas J0Ji1 BEIECTBA
(TIpo1ieHTHAsT KOHIIGHTpAIUs) B pacTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX TOHATHHA W
MPUMEHSTH 3TU MOHITHUS MPU OMMCAHUK BEUIECTB U UX MpEBpalCHUl;

e HCNOJB30BaTh XHMHUYECKYI0O CHUMBOJIMKY HJisi COCTaBjieHUs (opMyin
BEILIECTB U YPABHEHUIM XMMUYECKUX PEAKLUM;

e ONpEAENITh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAUHEHUSX,
CTENEHb  OKUCJICHHUS  DJIEMEHTOB B OWHAPHBIX  COEIMHEHUSX,
MPUHAJICKHOCTh BEIIECTB K ONPENENEHHOMY KIacCy COEIMHEHUN TI0
dbopmynam, BHUA XUMHUYECKOW CBSI3M (KOB&JICHTHAas M HWOHHAs) B
HEOPTaHUYECKUX COEAUHEHUSX;

e packpeBarb cMbicn llepuogmueckoro 3axkona JI. WM. Menaeneesa:
JEMOHCTPUPOBATh TOHMMAHUE TIEPUOJIUYECKONW 3aBUCUMOCTH CBOWCTB
XUMHYECKUX 3JIEMEHTOB OT MX moJsioxkeHus B llepuonuyeckoit cucreme,
3aKOHOB COXPaHEHMsI MacChl BEIECTB, IMOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO Y4Y€HUs, 3aKOHa ABOTaJIpo;

e OMNWCHIBATH W XapakTepu3oBaTh TabmuuHylo ¢opmy Ilepuoamdeckoit
CUCTEMbl XMMHUYECKHX DJJIEMEHTOB: pa3inyaTh TOHATUS  «TJIABHAs
noarpymmna (A-rpymnmna)» u «mobouynas noarpymmna (b-rpymma)», mansie u
OOJIbIIIME TEPHUOJIbl, COOTHOCUTh OOO3HAUEHHUS, KOTOpPbIE HMMEIOTCS B
tabmune «llepuoamyeckas cuctema xumudeckux osyementoB . W
MeHnneneeBa» C UYHMCIOBBIMM  XapaKTEPUCTHMKAMU CTPOCHUS aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsj siapa, o0lee YUCIO AJIEKTPOHOB
U pacrpeielieHne UX 10 JIEKTPOHHBIM CJIOSIM);

KJIACCU(PUIIMPOBATh XUMHUYECKHE JJIEMEHTBHI, HEOPTaHUYECKHE BEIICCTBA,
XUMHUYECKHE peakiuu (M0 YUCIy U COCTaBy Y4YAaCTBYIOIIMX B pPEaKIUU
BEILIECTB, MO TEIIOBOMY 3 (DexTy);

XapakTepu30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEIIECTB
pPa3IMYHBIX KJIACCOB, MOATBEPKAasl OMHCAHWE MPUMEPAMU MOJIEKYJISPHBIX
YpaBHEHUN COOTBETCTBYIOIIUX XMUMHUYECKUX PEaKIIHIA;

MIPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT X Kau€CTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKMX TNpEeBpalleHuid B
Pa3IUYHBIX YCIOBUSX;

BBIYUCIISITH  OTHOCUTEIIHYI0 MOJICKYJSIPHYI0O W MOJIIPHYEO ~ MacChl
BEII[ECTB, MAacCCOBYIO JIOJIO XHUMHYECKOTO »dJieMeHTa 1o (opmyre
COEIMHEHUSI, MAaCCOBYIO JIOJIIO BEIIECTBA B PAacCTBOPE, MPOBOJAUTH PACUETHI
M0 YPABHEHUIO XUMHUYECKOW pPEeaKilu;

MIPUMEHSATh OCHOBHBIE ONEPALMU MBICIUTEIbHONU NESITEIIbHOCTH — aHaJlu3
W CHHTE3, CpaBHEHHE, O0O0O0OIIEeHHE, CHUCTEMAaTH3alMIo, KIIACCU(UKAIHUIO,
BBISIBIICHUE MPUYMHHO--CIICJCTBEHHBIX CBSI3€M — JJIs1 U3Y4YEHUS CBOWCTB
BEIIECTB W XUMHUYECKHX PEaKIMi, eCTECTBEHHO-HAYyYHBbIE METOJIbI
MO3HAaHUS — HaONIO/IEHHEe, HW3MEpPEHUEe, MOJIETUPOBAHUE, SKCIEPUMEHT
(peasbHBIA U MBICIICHHBIN);

CIeNOBAaTh  MpaBWJIaM  MOJIb30BAaHUS  XUMHUYECKOW  TOCYyIOM U
naboparopHbiM 00OpyAOBaHUEM, a TaKkKe IMpaBWiaM oOOpalleHus ¢
BEIIECTBAMH B COOTBETCTBHUM C MHCTPYKIHUSIMU TIO  BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKHX OIBITOB IO TOJYYCHHIO U COOUpPAHUIO
ra3o00pa3HpIX BeHiecTB (BOJAOpPOJa U KHUCIOPOAA), MNPUTOTOBICHUIO
pPacTBOPOB € ONPEAEIEHHON MacCOBOM [I0JIEW PACTBOPEHHOTO BEIIECTBA,
IUTAHUPOBaTh M MPOBOJUTH  XUMUYECKHE  DKCIEPUMEHTHI  TIO
pPacro3HaBaHUIO PACTBOPOB IIETIOUEH M KUCIOT C TIOMOIIBIO MHANKATOPOB
(makmyc, deHondTanentH, METUJIOPAHK U APYTHE).

K koHniry oOyueHust B 9 kjacce mpeaMeTHbIe pe3ybTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y 00YUAIONINUXCS YMECHUM:

pacKpbIBaTh CMBICI OCHOBHBIX XUMHWYECKUX TMOHATHI: XUMUYECKHUI
AJIEMEHT, aTOM, MOJIEKYyJla, WOH, KAaTHOH, aHHMOH, IPOCTOE BEMIECTBO,
CJIO)KHO€ BEIIECTBO, BAJICHTHOCTb, 3JEKTPOOTPULIATEIBHOCTh, CTEICHb
OKHUCJICHUSI, XUMHUYECKasl peaklys, XUMHUYECKas CBsA3b, TEIUIOBOU 3 (deKT
peakuuyd, MOJIb,  MOJSIpPHBIA  00BEM,  pacTBOp,  DIIEKTPOJIMTHI,
HEAJIEKTPOJUTBI, SJIEKTPOJUTUYECKAsT IUCCOLMALMS, PEAKIMU HOHHOTO
oOMeHa, KaraliuM3arop, XUMHUYECKOE paBHOBEcHE, OOparuMble U



HEeoOpaTUMble pEaKIUd, OKHUCIUTEIIbHO-BOCCTAHOBUTENBHBIE —PEaKIIUY,
OKHUCITUTENNb,  BOCCTAHOBUTENb,  OKHUCIEHWE U  BOCCTAHOBJICHHUE,
aoTponus, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, MOHHAs,
METaJUIMYECKasi), KpUCTAUTMUecKass pemeéTka, KOppo3usi METallIoB,
CIUIaBbl, CKOPOCTh XHMMHUYECKOW peakiuu, TMpeaeiabHO JAOMyCTUMas
koHueHtpamus IIJIK Bemectsa;

WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX TOHATHA W
MPUMEHSITH 3TU TOHITHUS MPU OMMCAHUK BEUIECTB U UX MpEBpaIleHUil;
UCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JUIS COCTaBlieHHs (popmyn
BEIIECTB U YPABHEHUN XMUMUYECKUX PEAKLINN;

OTPENIETATh BAJIGHTHOCTh M CTENEHb OKHUCICHHSI XUMHYECKHX 3JIEMEHTOB B
COCIMHCHUSAX  PAa3IMIHOTO COCTaBa, NPHUHAIJICKHOCTh BEIIECTB K
OTpeAeNéHHOMY KJAcCy COEOUWHEHUH Mo (opmynaMm, BUI XUMHYECKON
CBsA3U (KOBAJIGHTHAs, WOHHAs, METAUIMYECKas) B HEOPTaHUYECKUX
COCIMHEHUSX, 3apsii MOHA MO XUMHUYECKOU dopMmylie, XapakTep Cpelbl B
BOJIHBIX pPacTBOpaxX HEOPTaHMYECKUX COEAUHEHHM, THN KPUCTAILTMYECKOM
PELIETKN KOHKPETHOTO BEIIECTBA;

packpwiBath cMmbichn llepuoamyeckoro 3akona J[. . MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAaHUE: OIHWChIBATh U XapaKTepU30BaTh
Tabmunyio (popmy Ilepronnueckoil CUCTEMBbl XUMUYECKHUX 3SJIEMEHTOB:
paznuuarth MOHATHUSA «TJaBHas mnoArpymmna (A-rpynma)» U «1mo0ovHas
noarpynmna (b-rpynma)», Maible W OOJibIIME TIEPUOIbI, COOTHOCHUTH
0003HAYEHUSI, KOTOpPbIE MMEIOTCS B MEPUOJUYECKON Tabiuie, ¢
YUCIIOBBIMU  XapaKTEPUCTHUKAMU  CTPOCHHSI ~ aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsja  sAapa, oOIee 4YUCIO DJIIEKTPOHOB H
pacmpenieiecHue UX IO JJEKTPOHHBIM  CJIOSIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B HM3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COEIUHEHUH B
npejenax MajlblX MEPUOJ0B U TJABHBIX MOATPYIN C YUETOM CTPOCHHS UX
aTOMOB;

KJIACCU(PUIMPOBATh XUMHUYECKHE HJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKHe peakiuu (M0 YHCIy W COCTaBy Y4YacTBYIOLIUX B PEAKIUU
BEII[ECTB, MO TEIUIOBOMY 3 (dEKTy, N0 W3MEHEHHIO CTENEHEW OKHCIICHUS
XUMHUYECKUX JIEMEHTOB);

XapakTepru30BaTh (OMUCHIBATh) OOMHKME W CHCHUPUISCKUE XUMHUYECKHUE
CBOMCTBA TPOCTBHIX U CIIOXHBIX BEIIECTB, TMOJTBEPXKIas OIUCaHUE
puUMepaMy MOJIEKYJSIPHBIX M HOHHBIX YpPaBHEHMHA COOTBETCTBYIOLIUX
XUMHYECKHUX PEaKIIUi;

COCTABJIATb  YPABHEHHSI  DJIEKTPOJIMTUYECKOW  JUCCOLMALIMU  KHUCIIOT,
IeJI0Yed U COJIeH, TOJIHBIE M COKpAIEHHBIC YpaBHEHUS PeaKIUii HOHHOTO



oOMEHa, ypaBHCHMS  pPCaKIMid, MOJTBEPIKIAIONIMNX  CYIICCTBOBAHUE
TCHETHUUYECKON CBSI3W MEXKY BEIIECTBAMH Pa3JIMYHBIX KIIACCOB;
pacKpbIBaTh  CYIIHOCTh  OKHCIIUTEIIBHO-BOCCTAHOBHUTEIBHBIX  PEAKIUM
MOCPEJICTBOM COCTaBJICHUSI JIEKTPOHHOTO OajaHca dTHX peakiluii;
MPOTHO3UPOBATh CBOWMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH TPOTEKAaHUS XWMUYECKUX TPEBPANICHUH B Pa3IUIHBIX
YCIOBUSIX;

BBIUHCIIATh OTHOCHTCIBHYIO MOJISKYJISPHYIO W MOJSIPHYIO — MAaccChl
BEIIECTB, MAacCCOBYIO JIOJIO XHUMHUYECKOTO JJIeMEHTa 10 QopmyIie
COEMHEHHSI, MAaCCOBYIO JIOJIIO BEIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKOU PEAKITHM;

coOMmoaaTe  MOpaBWia  MOJb30BAHHUA  XUMHUYECKOM  MOCylIod W
nabopaTtopHeiM OOOpyAOBaHMEM, a TaKkKe TNpaBwiIa OOpamlieHus C
BEIIECTBAMU B COOTBETCTBHM C HMHCTPYKIUSMH TIO  BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHX OTBITOB 10 TIONYYCHHIO W COOUpPAHHUIO
ra3000pa3HbIX BEIIECTB (aMMHUaKa U YIJIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIUH,  TOJTBEPKAAMONINE  KAueCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIICCTB: PACIO3HABATh OMBITHBIM MYyTEM XJIOPHUA-, OpoMu-,
woaua-, kapoOoHar-, docdar-, cwimkar-, cyiabdar-, TUIPOKCUI-UOHBI,
KaTHOHBl aMMOHHS W HWOHBI W3yYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIUE B
BOJIHBIX PAacTBOpaxX HEOPTAHMYECKUX BEIIECTB;

NPUMCHSTh OCHOBHBIC OTICPAIlUM MBICIUTEIBHON JCSITCIBHOCTH — aHAJIM3
W CHUHTE3, CpaBHCHHE, OO0OOIICHHWE, CHUCTEMAaTU3allMIO, BBISBICHUC
MPUYHUHHO-CIICICTBEHHBIX CBSI3eH — ISl W3YYCHHS CBOWCTB BEIIECTB H
XUMHYECKUX PEAKIMH, €CTECTBEHHO-HAYyYHBIE METOJbI TIO3HAHUSA —
HaOJIOZIeHne, M3MEpPEeHHe, MOJCIMPOBAHUE, OSKCIIEPUMEHT (pealbHBIA U
MBICJICHHBIN ).



TEMATHYECKOE IINIAHUPOBAHHUE

8 KUIIACC
Kosau4yecTBo yacon
Ne HanmenoBaHue pa3iesioB u JJeKTpoHHbIE (U PpoBbIE)
KonTtpoabHabie IIpakTH4eckue
n/n TeM MPOrpaMMbl Bcero oOpa3zoBaTeJibHbIE peCypchl
padoTbI padoThI
Pazgea 1.1lepBoHavaibHble XMMHUYeCKHE TOHSTHS
XuMusi — BayKHasi 00J1acTh
11 €CTECTBO3HAHMS U 5 2 bubmuoreka [IOK
' MPAaKTUYECKOU IEATEIbHOCTH https://m.edsoo.ru/7f41837c
YyeJoBeKa
12 BelecTBa 1 XuMHu4eckre 15 1 bubmuoreka [IOK
' peakuuu https://m.edsoo.ru/7f41837c
Utoro mo pazneny 20
Pa3zgen 2.BaxkHeiiune npeacTaBuTe /M HeOPpraHmve CKUXx Belecrs
21 Boznyx. Kucnopogn. [lonsitue 5 bubmunoreka LIOK
' 00 okcuIax https://m.edsoo.ru/7f41837¢
29 Bonopoa.Ilonsarue o kuciaorax 8 1 bubmmoreka [JOK
' U COJIAX https://m.edso0.ru/7f41837¢c
53 Boga. PactBopsl. [lonsitue 00 5 1 1 bu6mmoreka [JOK
' OCHOBAHMAX https://m.edsoo.ru/7f41837c
OCHOBHBIE KJIaCChI bubmoreka IIOK
2.4 . 11 1 1
HEOPraHUYECKUX COCIUHEHUM https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 30

Paznen 3.Ilepuoauyeckuii 3axoH u llepuoanyeckas cucrema xumudeckux jemeHToB . U. MengesieeBa. CTpoeHue aToMOB.

Xumuueckasi cBa3b. OKHCINTEJIbHO-BOCCTAHOBUTEILHBIE peakuunuu



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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[Iepuoanueckuii 3aK0H U

31 Ilepnonnueckas cucrema 5 bubnuoreka LIOK
' XMMHUYECKHX Dy1eMeHTOB J1. U. https:/m.edso0.ru/7f41837¢
Mennene-eBa. CTpoeHue aToma
X €CKas CBS3b.
3.2 O:II:I/I:H[;TGJI:H(iH ’ 8 buGmiorexa [IOK
' https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEaKIUU
bub6mmorexa [JOK
n 15
TOTo Ho pasaery https://m.edsoo.ru/7f41837¢c
PesepBHOE Bpemst 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO HACOB I10 68

I[TPOI'PAMME
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9 KUIIACC

KoumnuyecTBo yacos DJIeKTPOHHBbIE
HanMeHoBaHue pa3ieJioB U TeM nudpoBbIe
Ne ni/m P Kontpoabnubie | IlpakTnyeckue (uucpp )
NMporpaMmsI Beero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypcebl
Pa3nen 1.BemecTBO M XMMHYeCKHE PpeaKIIMU
11 [ToBTOpeHue u yriybsieHue 3HaHUN 5 1 bubmuoreka [IOK
' OCHOBHBIX Pa3/IeIoB Kypca 8 kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHIX 4 bubmmoreka [IOK
' peakimii https://m.edsoo.ru/7f41a636
13 DNEKTPOIUTHYECKAS TUCCOLIHAITHA. 3 1 1 bubmuoreka [IOK
' XUMHUUYECKHUE PEAKLIMU B paCTBOPAX https://m.edsoo.ru/7f41a636
Utoro no pazneny 17
Paszpnes 2.HemeTasiibl M1 MX COeJUHEHUS
91 OOwras xapakTepUCTHKA XUMHUYECKUX 4 1 bubmmoreka [IOK
' anemeHTOoB VIIA-rpynmnsl. I'anorenst https://m.edsoo.ru/7f41a636
OOmmas xapakTEepPUCTHKA XUMUIECKUX
2.2 snemeHTOB VIA- nbel. Cepa u eé 6 bubmmorexa [IOK
' FPYIIEL P https://m. eds00.ru/7f41a636
COCITMHCHHSI
OO01mast XapakTepUCTHKAa XUMUUECKUX
Hast xap P bubmoreka IIOK
2.3 anemeHToB VA-rpymnmbl. A3ot, pochop 1 ux 7 1
https://m.edsoo.ru/7f41a636
COCIMHEHHUS
OOmras XxapakTEePUCTHKA XUMUIECKUX
24 snemeHTOoB |VA- bl Yriepon u 8 1 2 bubamorexa [IOK
' . TPy poa https://m.edsoo.ru/7f41a636
KPEMHUI U UX COCTUHEHUS
Hroro mo paznueny 25



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

Pa3zges 3.MeTaiibl M HX COeANHEHUSA

3.1 OO0me cBOICTBA METAIOB 4 bubmiorexa [IOK
https://m.edsoo.ru/7f41a636
3.2 Baxxneiinme MeTaIuIbl ¥ KX COEIUHEHMS 16 bubmorexa HOK
https://m.edsoo0.ru/7f41a636
Hroro mo pazneny 20
Pa3znes 4. Xumust u oKpy:KRamomas cpeaa
bu6mmorexa [JOK
4.1 BemecTBa u MaTepuaibl B )KM3HH YEJIOBEKA 3
https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 bubmmorexa [IOK

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

OBHUIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME

68



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

8 KJIACC
KosunuecTBO 4acos JJIeKTPOHHbIE
Ne ara nu@posbIe
Tema ypoka Kontpoabnbie | IlpakTHueckue A dp
n/n Bcero u3yuyeHusi | oOpazoBaTesibHbIE
padoTbI padoTbI
pecypcehbl

1 [Ipenmer xumuu. Posib XMMUU B KU3HU 1 bub6moreka [JOK
yenoBeka. Tena u BenecTaa https://m.edsoo.ru/ff0d210c

bub6morexa [JOK

2 [TonsTHE O METO/IaX TO3HAHUS B XUMHUH 1

https://m.edsoo.ru/ff0d227e
[pakTnueckas padora Ne 1 «IIpasuna

3 paboThI B TaOOPATOPHH U IPUEMBI 1 bubmoreka [JOK
oOpartieHust ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM»

4 YucTtele BemecTBa U cMecH. CrrocoOb! 1 bubmmorexa [JOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 2

P P . bu6moreka [IOK
) «Paznenenune cmeceil (Ha mpumepe 1
. https://m.edsoo.ru/ff0d28c8
OUYMCTKH MTOBAPEHHOMN COJIN)»
bubaunoreka IIOK
6 ATto oIe 1
TOMEBLH MOTCKYIH https://m.edsoo.ru/ff0d2a6c

7 XUMHUYECKHE AJIEMEHTHL. 3HAKH 1 bubmunoreka [IOK
(CUMBOJIBI) XUMUYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie U CIIOXKHBIC BEIIECTBA 1 Bubmmorexa LHOK

P B https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJICKYJIIPHOE YUYECHUE 1 bubmmorexa [IOK

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
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3aKOH IIOCTOSHCTBA COCTaBa BCHICCTB.

bu6morexa [JOK

10 Xumunueckas popmyna. BaneHTHOCTD httos://m.edsoo.ru/ffod2eae
aTOMOB XUMHYECKHUX PJIEMEHTOB
11 OtHOcHUTENbHAs aTOMHAas Macca. bubaunoreka IIOK
OtHocuTenpHAs MOJIEKYIISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 107151 XUMHUYECKOTO bubmuoreka [IOK
3JIEMEHTA B COEIMHEHUH https://m.edsoo.ru/ff0d350c
13 KonuuecTBo BemecTBa. Moib. bub6moreka [JOK
Moussipras macca https://m.edsoo.ru/ff0d5230
14 du3ndecKre 1 XMMUYSCKHE SIBJICHMUS. bubmnoreka [IOK
XuMHU4eCcKast peaKus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku u ycnoBusi NpOTEKaHUs bubnuoreka [IOK
XUMHUYECKUX PEaKIUI https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHHUs MacChl BELLECTB. bubnuoreka LIOK
16 XVUMHUYECKHE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
Brruncnenus KonmuecTBa, Macchl
17 BELIECTBA 10 YPABHEHUSAM XUMUUYECKUX bubmorexa [IOK
. https://m.edsoo.ru/ff0d5708
peakuuii
Knaccudukanusa XuMru4ecKUX peakiui
18 (COGIII/IHq;HI/ISII;[pa?;JIO)KeHI/IH, e Bubmorexa LIOK
https://m.edsoo.ru/ff0d3f34
3aMelleHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBI1-
19 SHIIMKJIONETUCT. O60gl;lleHI/Ie u buomiorexa LIOK
. https://m.edsoo.ru/ff0d40c4
cUcTeMaTU3alus 3HaHUM
20 KonTtponbnas pabora Nel o reme bubmoreka [IOK
«BemecTBa U1 XUMUYECKUE PEAKLIU https://m.edsoo.ru/ff0d4290
21 Boznyx — cmecsk razos. Cocras bubnuoreka LIOK

Bo3ayxa. Kucinopoa — sneMeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
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IMpOCTOC BCIICCTBO. O30H

Du3nYecKre U XUMHUUYECKHE CBOMCTRA

22 KHUCIOopoa (peakIuu OKUCIEHUs brbmrorexa LOK
POzia \peart ’ https://m.edsoo.ru/ff0d4614
ropenue). [lorsTue 06 okcumax
CriocoOsI MOTy9eHHs KUCIOPO/a B
i oA bubanorexa IIOK
23 1a00paToOpUH U TPOMBIIITICHHOCTH.
https://m.edsoo.ru/ff0d497a
[Tpumenenue kucaopoaa
TennoBoit a3 dpexT xummueckoi
24 peaKIuu, TOHSITHE O bu6mmorexa [JOK
TEPMOXUMHUYECKOM YPAaBHEHUHU, DK30- U https://m.edsoo.ru/ff0d4790
IHIOTEPMUYECKUX PEAKIIHIX
Tonnuso (HeTh, yrois U METaH).
25 3a ;13H61§He¢1;03 yra CITOCOOBI e):ro bubamorexa [IOK
P X, https://m.edsoo.ru/ff0d4c4a
peI0TBpAICHUS
[Ipaktuueckas padbota Ne 3 mo Teme
P P bub6mmoreka [JOK
26 «ITomy4yenue u cobupanme Kucaopoaa,
. https://m.edsoo.ru/ff0d4ae2
M3Y4EHHE €r0 CBOMCTBY
97 Bonopoa — sneMeHT 1 mpocroe bubnuorexa [IOK
BellecTBO. HaxoxkieHue B mpupoje https://m.edsoo.ru/ff0d4dd0
)8 ®u3nyecKre 1 XMMUYECKUE CBOMCTBA bu6moreka [JOK
Bozopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4ddo
bubaunoreka IIOK
29 II
OIPITHE © IHEAOTax i COMX https://m.edsoo.ru/ff0d50d2
30 Crioco0blI MoTydeHus BOAOPOA B bu6muorexa [IOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padora Ne 4 o Teme
bubaunoreka IIOK
31 «ITonmyyenue u cobupanue Boopoaa,

W3yYEHHE €r0 CBOMCTBY

https://m.edsoo.ru/ff0d4f42
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MomnspHslil 00bEM ra3oB. 3aKOH

bub6morexa [IOK

32
ABorajipo https://m.edsoo.ru/ff0d542e
Brruncnenust 00néMa, KoJIMuecTBa
bu6mmoreka [JOK
33 BEIIECTBA Ta3a 10 €ro U3BECTHOMY
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIECTBA W 00BEMY
Boraucnenus 00pEMOB ra3oB 110
34 ABHCHMIO PEaKIIMU Ha OCHOBE 3aKOHA bubamorexa [IOK
P . peait N https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILCHHH Ta30B
35 du3nuecKne 1 XMMUYECKHUE CBOMCTBA bubmuoreka [IOK
BO/IbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lorstue 00 bubmuoteka [IOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBopurenb. HacwimeHHbIe
P P bubmnoreka [IOK
37 U HEHACHIIIEHHBIE pacTBOPBL. MaccoBast
https://m.edsoo.ru/ff0d5b40
JIOJISL BEIIIECTBA B PaCTBOPE
[IpakTnueckas pabora Ne 5 o reme
38 «IIpurorosieHue pacTBOpOB C bubmuoreka [IOK
OIIPEEIEHHON MaCcCOBOM JOJIen https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»
39 Kontponbnas pabora Ne2 o reme bu6moreka [JOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcHIBL: COCTaB, KITACCH(PUKAIIHS, bubaunoreka IIOK
HOMEHKIIaTypa https://m.edsoo.ru/ff0d664e
[lonydeHne 1 XMMHUYECKUE CBOUCTBA
41 KHCJIOTHBIX, OCHOBHBIX B aM()OTEPHBIX bubamorexa [IOK
’ p https://m.edsoo.ru/ff0d664e
OKCH/JIOB
42 OcHoBaHuUs: COCTaB, KJIacCU(pUKALIUS, bub6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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HOHy‘ICHI/IC 1 XMMHYECKHUE CBOMCTBa

bub6morexa [IOK

43
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnoter: cocras, knaccudukanus, bubmmorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [lonydeHne 1 XuMHUYECKUE CBOMCTBA bubnuoreka LIOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHHe): HOMEHKIIATYpa,
(cp ) P bubmuoreka [IOK
46 CHOCOOBI TOJTYYEHUs, XUMUUYECKUE
. https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpakTnyeckas pabora Ne 6. Pemenue
47 AKCIIEPUMEHTAJbHBIX 33/1a4 110 TEME bu6moreka [IOK
«OCHOBHBIE KJIACChl HEOPraHNYECKUX https://m.edsoo.ru/00ad9b7c
COCIUHEHU I
48 I'eneTnyeckas cBsI3b MEXy KJaccaMu bubaunorexa IIOK
HEOPraHMYECKNUX COCINHEHU N https://m.edsoo.ru/00ad9a50
bub6moreka [JOK
49 O000IIeHEe ¥ CUCTeMaTU3aIus 3HAaHU I
H H https://m.edsoo.ru/00ad9ch2
KonTposnbnas padora Ne3 o reme
" bubmuoreka [IOK
50 OcCHOBHBIE KJIACCHI HEOPTAHMYECKHUX
“n https://m.edsoo.ru/00ad9ela
COCTMHEHUM
[TepBhle MONBITKH KIacCU(pUKAITNT
P ¢ bubaunoreka IIOK
51 XUMHUYECKHUX 2JIeMEHTOB. [ loHsTHE O
https://m.edsoo.ru/00ad9ffa
TPYIIax CXOTHBIX 3JIEMEHTOB
[Iepuonnueckuii 3aK0H U
bub6mmoreka [JOK
52 [lepronuueckasi cHCTEMa XUMUUYECKUX
https://m.edsoo.ru/00ada52c
anemenToB JI. 1. MenaeneeBa
bubaunoreka IIOK
53 [lepwropl, TPYIIIEL, TOATPYIIIBI 1

https://m.edsoo.ru/00ada52c
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Crpoenue atromoB. COCTaB aTOMHBIX

bub6morexa [IOK

>4 saep. M3otonsl https://m.edsoo.ru/00ada342
CtpoeHue 2JIeKTPOHHBIX 0007I0UeK
55 aToMOB 2y1eMeHTOB [lepruoanueckoi bubmmorexa [IOK
https://m.edsoo.ru/00ada6hc
cuctemsl [. . Menneneesa
XapakTepucTHKa XUMUYECKOTO
56 3JIEMEHTA 10 €0 MOJOKEHUIO B bu6moreka [IOK
[Iepuonnueckoiui cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3navenue [leproamyeckoro 3akoHa ist
57 pa3sBUTUA HAYKH U IpakTukH. /1. W. bubnuorexa [IOK
MenneneeB — yd€HbIH, IEAArOr U https://m.edsoo.ru/00ada96e
rpaXxJaHuH
58 ONEKTPOOTPULIATEIILHOCTS ATOMOB bubnmuoreka [IOK
XUMHUYECKHUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNonnas xumuveckas CBs3b bubmmorexa [OK
https://m.edsoo.ru/00adac34
60 KoBanenTHas nonsipHas Xamuyeckas bu6morexa [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HenoJisipHas XuMU4ecKas bu6moreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
62 CrereHb OKUCIICHHS bubmmorexa [IOK
https://m.edsoo.ru/00adae28
63 OKuCIUTENHbHO-BOCCTAHOBUTEIIHHBIC bubnuoreka [IOK
peakunu https://m.edsoo.ru/00adb076
64 OKHCIHTENHN U BOCCTAHOBUTEIH bubamorexa [IOK
https://m.edsoo.ru/00adb076
65 Kontponbnas paborta Ne4 mo teme bubmmoreka [JOK
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((CTpOeHI/Ie atroMa. XMMHUYECKas CBI3b»

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

66 PezepHblil ypok. O6001eHue u 1 bubmoreka [IOK
CHCTEMaTH3aIus 3HaHUI https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O6001IeHNE U 1 bubmoreka [IOK
CHCTEMaTHU3alUs 3HAHU M https://m.edsoo.ru/00ad9cb2
68 PezepHublil ypok. O600menue u 1 bubnmuoreka LIOK
CHCTEeMaTHu3alus 3HaHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KosmuecTBo yacoB DJIEKTPOHHBbIE
Ne Jara nudpoBbIe
Tema ypoka Kontpoabnbie | IlpakTHyeckue dp
n/n Bcero H3y4eHusi | oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
[Iepnoanuecknii 3aK0H.

1 Ilepnonnueckas cucrema 1 bubmuoreka [IOK
XUMUYECKHX 35ieMeHToB /1. H. https://m.edsoo.ru/00adb59e
Meunneneena
3aKOHOMEPHOCTH B U3MEHEHUHU

2 CBOMCTB XUMHYECKUX 3JIEMEHTOB 1 bubmmorexa [IOK

i https://m.edso0.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Knaccuduxanus u HoMeHKIaTypa 1 bubnmuoreka [IOK
HEOpPraHUYECKUX BEILECCTB https://m.edsoo.ru/00adb7e2

4 Buasr Xumuueckoi CBS3U U THITBI 1 bubmuoreka [IOK
KPUCTAJUINYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel o reme

) «IloBrOpenue u yriayoOneHne 3HaHUN 1 1
OCHOBHBIX pa3/IeJIoB Kypca 8 Kiaccay

6 Knaccudukamnus xumMmudeckux 1 bubaunoreka IIOK
pEaKLMi O Pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbch0
[lonsiTHE O CKOPOCTH XUMHUYECKON

7 cakiuu. [loHsaTHEe 0 TOMOreHHBIX U 1 bubmorexa [IOK
P ] https://m.edsoo.ru/00adbe9a
TETEPOre€HHbIX PEAKIUAX
[ToHsiTHE O XUMUYECKOM PAaBHOBECHH.

bub6mmoreka [JOK
8 ®DaKTOpHI, BIUSIOINME Ha CKOPOCTh 1

XUMHWYECKOMN PCaKuun U MOJIOKCHHUC

https://m.edsoo.ru/00adc28c
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XUMHUYCCKOI'0 paBHOBECUSA

OKHCIUTENbHO-BOCCTAHOBUTEIIHLHEIC

but6mmorexa [JOK

9
peakunu https://m.edsoo.ru/00adcade
Teopust 3NEKTPOTUTUUECKON
10 rccoumanuu. CuibHBIE U c1a0ble Bubmorexa HOK
A HaTH. https://m.edsoo.ru/00adcd68
DIEKTPOIHUTHI
11 HouHbIe ypaBHEHUS pEAKIIUNA Bubmorexa HOK
M peaki https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAaHHH B CBETE MpeACTaBICHUHN bubmorexa [JOK
P . https://m.edsoo.ru/00add5d8
00 2JIEKTPOTUTHIECKOM TUCCOIMAIIII
XUMHUYECKIE CBOMCTBA COJICH B CBETE
13 [IpenCTaBIEHUI 00 Bubmorexa HOK
e . https://m.edsoo.ru/00add8b2
3JIEKTPOIUTUYECKOM TUCCOIUAIIUN
bub6moreka [JOK
14 IIo €0 OJIN3€ COJIEN
HATHE O THAPOJH e https://m.edsoo.ru/00add9d4
O000I1IeHEe ¥ CUCTeMAaTH3aIus bubmuoteka [IOK
15 R
3HAHUU https://m.edsoo.ru/00addd12
[TpakTrueckas padota Ne 1.
16 «Pemenne dxcriepuMeHTaAIBHBIX Bubmorexa HOK
P https://m.edsoo.ru/00addbfa
3a1a9»
Konrponsaas padora Ne2 o reme
17 «9J‘ICII:T onHTlfquKaﬂ UCCOLUAIINA bubmorexa OK
p A HHATHEL https://m.edsoo.ru/00addec0
XUMHUYECKHE PEaKIIUU B PACTBOPAX)
OO01m@sa XxapakTEpUCTUKA TAJIOTEHOB.
18 Xnﬁnqecfne CBI;ﬁCTBa Ha [IpUMeEpE Bubmorexa OK
p P https://m.edsoo.ru/00addfe2
xJiopa
19 XnopoBogopoa. CosnsiHast KHCIIOTA, bubmmoreka [JOK
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XUMHNYCCKHUEC CBOﬁCTBa, IIOoJIYy4YCHHC,
IMPUMCHCHUC

https://m.edsoo.ru/00ade104

[IpakTnueckas pabora Ne 2 o reme

. bu6mmoreka [JOK
20 «ITomydeHnune CoJITHON KUCIIOTHI,
. . https://m.edsoo.ru/00ade348
U3ydeHue e€ CBOUCTB»
Borancnenus no ypaBHeHUSIM
. bubmuoreka [IOK
21 XAUMHYECKHUX pPeaKInil, €CIIH OJIUH U3
https://m.edsoo.ru/00ade488
peareHToB J1aH B U30bITKE
29 OO01mmast XapakTepUCTHKA JIEMEHTOB bubmoreka [IOK
VIA-Tpymms https://m.edsoo.ru/00ade64a
AnnotrpornHbie MOAU(DUKAIIUY CEPBL.
23 Haxoxnenue cepbl U €€ COeIMHEHUI bu6muoreka [IOK
B IIpUpOJie. XMMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepol
24 CepoBo10pO1, CTPOCHHE, bubmoreka [IOK
du3nueckre 1 XUMHYECKUE CBOICTBA https://m.edsoo.ru/00ade802
Oxcuapl cepnl. CepHas KHCIIOTA,
P P . bubaunoreka IIOK
25 (u3nyecKue 1 XMMHUYECKUE CBOMCTBA,
https://m.edsoo.ru/00adea28
npUMEHEHUe
XUMHYECKHE PEeaKIuu, IekKaIe B
OCHOBE IIPOMBIIUIEHHOTO criocoba
26 IIOJIy4E€HUS CEPHOU KMCIIOTBI. bubnuoreka LIOK
XUMHUYECKOE 3arpA3HEHUE https://m.edsoo.ru/00adec8a
OKpYKAlOILEH cpelibl COCIUHEHUSIMU
cepbl
97 Boruncienue MaccoBOM 1011 BBIXOAA bubmoreka [IOK
IPOAYKTa PEaKIUU https://m.edsoo.ru/00adec8a
28 OO01ast XapakTepUCTUKA 3JIEMEHTOB bubmmoreka [JOK
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VA-rpynmnsl. A30T, pacipocTpaHeHHE
B Ipupoje, GU3nYecKue u
XHUMHUYECKHE CBOMCTBA

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

AMMUak, ero pu3nyecKue u

bubmorexa [JOK

29 XUMHYCCKHE CBOMCTBA, MOJYUCHUE U
i https://m.edsoo.ru/00adf004
pUMEHEHUE
[IpakTuueckas padora Ne 3 mo reme
30 «lTonyyenue ammuaxa, u3ydeHue ero bubmmorexa [IOK
. i MY https://m.edsoo.ru/00adf180
CBOMCTBY»

31 A3OTHas KUCIIOTA, €€ GU3NIeCKHUe U bubmoreka [IOK
XUMHUYECKHUE CBOMCTBA https://m.edso0.ru/00adf306
Hcrnons3oBaHME HUTPATOB U COJEHN
aMMOHHUS B KQUeCTBE MUHEPATbHBIX

32 oOpenunii. XUMHUYECKOe bubmmorexa [OK
YAOOP ' . https://m.edsoo.ru/00adf518
3arpsI3HEHUE OKPYXKAIOMICH CpeIbl
COCIMHCHUSIMH a30Ta
®ocdop. Okecup pochopa u

33 q)oc:(g)o pHaSI ann?;mq)qnfm(q\e/:)mne u buomiorexa LIOK

P . https://m.edso00.ru/00adf68a
XMMHUYECKHE CBOMCTBA, MOIy4YeHUE
Hcnonb3oBanue GocdaToB B

34 Ka4ueCTBE MUHEPAIBHBIX yIOOPEHUN. bu6muoreka [IOK
3arpsisHEHUE TPUPOTHOUN CPEIbI https://m.edsoo.ru/00adfc20
docharamu
Yraepon, pacpocTpaHeHUE B

35 I; . (I;) . pec P . ccKie bubaunoreka IIOK
npu , bu3nYecKne u XUMHUYECKU

p P A https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxcuiel yrieposa, ux Gusndeckue u bu6muoreka [IOK

XUMUYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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Dkonornyeckue npoodIemsl,
CBsI3aHHBIE ¢ oKcuioM yriepona (1V)

N bubnuoteka [IOK
37 VYronbHas KuciaoTa u e€ conu
https://m.edso0.ru/00ae006¢
[pakTuueckas padora Ne 4 mo Teme

38 "Tlonmy4yeHne yriaekucaoro rasa. bubnuoreka LIOK
KaudectBennas peakius Ha kapooHat- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavabHBIE TOHATHS 00
bub6morexa [JOK
39 OpPTaHMYECKHUX BEIIECTBAX KakK O
https://m.edso0.ru/00ae054e
COEMHEHUSIX YIepoa
. bubnuoreka LIOK
40 Kpemnuii u ero coenuHeHus 1
https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5. Pemenue

a1 SKCIIEpUMEHTAIbHBIX 337a4 110 TEME bu6moreka [JOK
«BaxHeime HEMETaJIJIBl U UX https://m.edsoo.ru/00ae0bf2
COEMHEHHU S
KonTpomnpnas padora Ne3 o reme

P . P bubmoreka [IOK
42 «Baxueiinme HeMeTaJJIbl U KX
https://m.edso0.ru/00ae0e18
COEAMHEHUS»
OOmras xapakTEepUCTHKA XUMHUYECKUX
3JIEMEHTOB — METAJLJIOB.

43 Mertannudeckas CBA3b U bubmorexa [JOK
METa/UINYeCKas KpUCTaIInYecKas https://m.edsoo.ru/00ae103e
pew€Tka. Pusnyeckue CBOMCTBA
METAJIJIOB
XUMHYECKHUE CBOMCTBAa METAILJIOB.

. bubmmoreka [JOK

44 DNEKTPOXUMHUYECKUM P

HaIpsKEHU I METaJlIOB

https://m.edsoo.ru/00ael1156
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OO0mme crnocoObl MOTy4eHHs
metasuioB. CriiaBbl. Beraucnenus mo

45 aBHEHUSIM XUMHWYECKUX pPeaKIil bubmorexa [IOK
M Ak, https://m.edso0.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJACPKUT
IpUMECH
46 [TonsiTve 0 KOPPO3UU METAIIOB bubmmorexa [IOK
https://m.edso0.ru/00ael1278
bu6mmorexa [JOK
47
Ienoumbie MeTamis! https://m.edsoo.ru/00ael14b2
48 OKCHUJIbI ¥ THAPOKCHUIBI HATPUS U bubmorexa [JOK
Kaaus https://m.edso0.ru/00ael4b2
49 [llenoyHO3EeMENBLHBIC METAIIITBI — bubmuoreka [IOK
KaJbIUi 1 MarHui https://m.edso0.ru/00ael15e8
. bubmuoreka [IOK
50 Baxseiinme coenMHEHNU Kb
https://m.edsoo.ru/00ae15e8
51 O0001IeHNE U CUCTEMATU3ALHS
3HAHUH
59 JKécTKoCTh BOJIBI M CLIOCOOBI €€ bubmuoreka [IOK
yYCTpaHECHUS https://m.edsoo0.ru/00ae1886
[TpakTrueckas padora Ne 6 o Teme
i . bub6moreka [JOK
53 JKEcTKkoCcTh BOABI U METOIIBI €6
" https://m.edsoo.ru/00aelae8
yCTpaHEHUs
bub6mmoreka [JOK
54 AnTroMUHUNT
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCHIA U bubmuoreka LIOK
TUJIPOKCH A https://m.edsoo.ru/00aelc64
56 Weneso bub6mmoreka [JOK

https://m.edsoo.ru/00ae1d86
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OKCI/I,Z[LI, THAPOKCUABI U COJIM KECJIC3a

bub6morexa [IOK

> (1) m xenesa (111) https://m.edsoo.ru/00ae35e6
58 O606erHI/Ie M CUCTEMATHU3ALIUS
3HaHUI
[pakTuueckas padora Ne 7. Pemenue
59 AKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME bu6muoreka [IOK
«BaxHelme MeTaibl U UX https://m.edsoo.ru/00ae3de8
COEIMHEHUSDY
Beraucnenus no ypaBHEHUSM
XAMHYECKUX PEaKIUH, €CITH OJTUH U3
60 peareHTOB J1aH B U30bITKE HIIN bubnuorexa [IOK
COZICPKUT IIPUMECH. Berancienus https://m.edso0.ru/00ae1750
MacCOBOM JIOJIM BBIXOJA MPOJIYKTa
peaxkuuu
61 0606erH1/1e Y CUCTEMaTHU3aLH
3HAHUH
KontponpHnas padora Ne4 o reme
62 «Baxueiinme MeTawibl U UX
COEJIMHEHUSD
63 BeniectBa u matepuaisl B bubaunorexa IIOK
MTOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XHUMUYECKOE 3arpsi3HEHHUE bu6muoreka [IOK
OKpYXKaloLeH cpeabl https://m.edso0.ru/00ae4270
65 Ponb xumuu B permeHun bubmuoreka [IOK
AKOJIOTHYECKUX ITPOOIeM https://m.edso0.ru/00ae4270
PesepBHblit ypok. O6001LIeHE U bubmoreka [IOK
06 cucTeMaTu3anus 3HaHUU https://m.edsoo.ru/00ae0d0a
67 PesepBHeIit ypok. O000ICHHE U bubmmoreka [JOK
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CHCTEMaTHu3aIus 3HaHUH

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

68 PezepHblil ypok. O6001eHre u

CHUCTEMATHU3AIIMA SHAHUU

but6mmorexa [JOK
https://m.edsoo.ru/00ad9ch2

OBHIEE KOJIMYECTBO YACOB 110
I[TPOI'PAMME

68



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




YYEBHO-METOJJUYECKOE OBECIIEYEHHUE
OBPA3OBATEJ/IbHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIA YYEHUKA

» Xumws, 8 knace/ I'abpuensu O.C., Octpoymon WN.I'., Cnagkos C.A.,
AxkmmonepHoe o6mectBo «M3narensctBo «lIpocBenieHue»
» Xumus, 9 knacc/ T'abpuensa O.C., OctpoymoB WN.I'., Cnagkos C.A.,

AKHI/IOHCpHOG O6I_H€CTBO «3narenscTBO «HpOCBGI_HeHI/Ie»

METOANUYECKHUE MATEPUAJIBI JIUISA YYUTEJIA

https://edsoo.ru/wp-content/uploads/2023/08/Xnmusa-6a3oBbln-ypoBeHb.-Peannsaumsa-tpebosaHUI-
®roC-ocHoBHOro-obulero-obpasosaHusa.-MeToamyeckoe-nocobue-ansa-yuntens.pdf

HOUPPOBBLIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET

https://educont.ru/?utm source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru

https://www.yaklass.ru/



https://edsoo.ru/wp-content/uploads/2023/08/Химия-базовый-уровень.-Реализация-требований-ФГОС-основного-общего-образования.-Методическое-пособие-для-учителя.pdf
https://edsoo.ru/wp-content/uploads/2023/08/Химия-базовый-уровень.-Реализация-требований-ФГОС-основного-общего-образования.-Методическое-пособие-для-учителя.pdf
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/
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