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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XWMHM Ha YypPOBHE OCHOBHOTO 00Imero oOpa3oBaHMs
COCTaBJiCHAa Ha OCHOBE TpeOOBaHUNA K pe3yibTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, MPEACTABICHHbBIX
B ®I'OC OO0, a Ttakxke Ha OCHOBe (eaepanbHOil pabodeil mporpaMMbl
BOCIIUTAHUS U C YUETOM KOHLEMIIMU MPENoAaBaHus y4eOHOro mpeaMera «XuMus»
B 00pa3oBaTenbHbIX opranuzanusax Poccuiickoit denepanum.

[Iporpamma 1o xumMuu [Ia€T MpENCTaBICHUE O MLENsAX, OOIeld cTpaTeruu
OoOy4eHUs, BOCTHTAHHWS ¥ Pa3BUTHUA OOYYAIOMMUXCA CPEACTBAMU Y4EeOHOTO
npeamera, YCTaHABJIMBAET 00s13aTeNIbHOE PEIMETHOE coJiepKaHue,
npeaycMaTpuBaeT pachpeesieHue €ro Io KjaccaM M CTPYKTYPUPOBAHHUE I10
pazienaM MU Te€MaM MpOrpaMMbl O XHUMHH, OINPEAEISeT KOIUYECTBEHHBIE U
KaueCTBEHHbIE XapaKTepUCTUKU COJZlepKaHusl, PEKOMEHAYEMYIO
MOCJIEIOBATEIbHOCT ~ U3YYEHUSI XUMHU C  Y4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEAMETHBIX  CBsI3€H, JIOTMKU y4eOHOro TMpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYaroIIuXCs, ONpEaessIseT BO3MOXKHOCTH IpeaMera IS
peanm3anuy TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOW 00pa30oBaTEIbHOM
porpaMMbl Ha YPOBHE OCHOBHOT'O OOIIIEro 0Opa3oBaHMs, a TakKe TpeOOBaHUN K
pe3yabTaram 00yueHUss XUMUU Ha YPOBHE 1IeJIed U3ydeHHUs MpeIMeTa U OCHOBHBIX
BUJIOB y4€OHO-TIO3HABATEIBHON JESTEeIbHOCTH OOYYArOIIErocsi MO OCBOCHHUIO
y4eOHOI'0 COJIEPKAHUS.

3HaHUWE XUMHHM CIYKUT OCHOBOM Juisi (OpMHUpPOBAHUS MHPOBO33PEHUS
oOy4aromierocsi, €ro MpeAcTaBIeHU O MaTepUaIbHOM E€IMHCTBE MHUPA, BAKHYIO
poiib UrpatoT (QopMUpYyEeMble XUMHUEU MPEJCTaBICHUS O B3aUMONPEBPAIICHUAX
SHEPrUM W 00 SBOJIOIMU BEUIECTB B MPHUPONE, O IMYTAX PEIICHUS TI00ATbHBIX
npo0JjieM YCTOMYMBOTO PAa3BUTHSI UYEIOBEUYECTBA — CBIPhEBOM, HHEPTETHUUECKOMH,
MUIIEBON U SKOJIOTUYECKON O€30MacHOCTH, MTPOOIIEM 3IPABOOXPAHECHHUS.

N3yueHnne xumun:

CIIOCOOCTBYET  pealu3alid  BO3MOXHOCTEH 171 CaMOpa3BUTUSI U
dbopMupoBaHUs KyJIbTYPhl IMYHOCTH, €€ 00111ei 1 (YHKIIMOHAIHLHON I'PaMOTHOCTH;

BHOCUT BKJaJ B (DOPMHUpPOBAaHHME MBIIUICHUS W TBOPYECKHX CIIOCOOHOCTEM
OOy4JaromIMXcs, HABBIKOB HX CAMOCTOSTEIBHOW Y4eOHOW JIeITEeIbHOCTH,
AKCIEPUMEHTAIBHBIX M HCCJIEIOBATEIbCKUX YMEHUM, HEOOXOIMMBIX KakK B
MOBCETHEBHOM XKM3HU, TaK U B MPOGECCUOHAIBHON JIeITeIbHOCTH;

3HAKOMHUT CO CHEIU(PUKOW HAYYHOIO MBIIIJIEHUS, 3aKJIaJIbIBAET OCHOBBI
LEJI0CTHOTO B3TJISIIa HA €IMHCTBO MPUPOJIBI U YEIOBEKA, SIBIISIETCSI OTBETCTBEHHBIM
ATanoM B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHON TPaMOTHOCTH 00 YyJaroIuXcs;



CIOCOOCTBYET (POPMHUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-
-HAYYHBIM 3HAHUSM, K IPUPOJAE, K YETOBEKY, BHOCUT CBOM BKJIAJl B IKOJIOTUYECKOE
o0Opa3oBaHu€e 00y4arOIUXCSl.

JlanHble HampaBiieHUs B OOYYEHHHM XUMHUU OOECHEYMBAIOTCSA CIEHH(PUKON
colepKaHUsl  y4eOHOro  MmpeameTra, KOTOpbIM  SBIAETCS  NEeAarormyecku
aJanTUPOBAHHBIM OTpa)keHHeM 0a30BOM HAYKM XMMHUH Ha OMpENeIEHHOM JTarne e&
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00IEro 0Opa30oBaHUs OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl MEPBOHAYAIbHBIX MOHSATHUI XUMHUHU, OCHOB
HEOPraHMYECKOM XMMHMM UM HEKOTOPBIX OTHENbHBIX 3HAYMMBIX IOHITHI
OpPraHUYECKON XUMUHU.

CtpykTypa coaepxaHusi MporpaMMbl 0 XMMUU C(OpMUpOBaHA Ha OCHOBE
CUCTEMHOro moaxoja k €€ uzydeHuro. Copep:kaHue CKIaAbIBAETCA U3 CUCTEMBI
MOHATUNA O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATHI O XUMHYECKON
peakuuu. OO0e H3TH CUCTEMBI CTPYKTYPHO OpIraHM30BaHbl IO NPHUHIMILY
IIOCJIEIOBATENBHOTO PA3BUTHS 3HAHUM HAa OCHOBE TEOPETUYECKUX NPEICTABICHUN
Pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJIIPHOI'O YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuognueckoro 3akona /1. . MeHieneeBa kak OCHOBHOI'O 3aKOHA XWMUU;

— YUYEHUS O CTPOEHUH aTOMa U XMMUYECKOH CBS3H;

— TpeACcTaBiIeHUN 00 DIIEKTPOIUTHUYECKOM JUCCOIMalUy BEUIECTB B
pacTBopax.

Teopernueckne 3HaHUA pPacCMaTPUBAKOTCA HAa OCHOBE OMIMUPHUYECKH
MOJTYYEHHBIX U OCMBICIICHHBIX (DaKTOB, PA3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIpYyroMy, BBITIONHAA (YHKIUU OOBSICHEHHS U TPOTHO3WPOBAHUS
CBOMCTB, CTPOEHUSI U BO3MOKHOCTEH MPAKTUYECKOI0 MPUMEHEHUS W TMOJy4YCHUS
M3Yy4aeMbIX BEUIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIIOCOOCTBYET  (OPMHUPOBAHUIO
IIPEACTABICHNS O XUMHUYECKOM COCTABISAIOIIEH HAyYHOW KapTUHBI MUpPA B JIOTHKE
€€ CHUCTEeMHOW MNPHUPOABI, LEHHOCTHOTO OTHOWIEHUS K HAy4YHOMY 3HAHUIO U
METoAaM TMO3HaHWA B Hayke. M3ydeHue XWMHM NPOUCXOIUT C IPHUBICUYCHUEM
3HaHUW M3 paHee H3YyUYEHHBIX YYEOHBIX MpeaMeToB: «OKpyKaloluid MUpy,
«buomorus. 5—7 kimacce» u «dusnka. 7 Kaacey.

[Ipy wu3ydyeHHH XUMHUM MNOPOUCXOAUT (HOPMUPOBAHME 3HAHUI OCHOB
XMMHUYECKOM HayKH Kak OOJIACTH COBPEMEHHOI'0 €CTECTBO3HAHMSI, MPAKTHUYECKOU
JEATENbHOCTH YEJOBEKA M KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBI.
3amaya y4eOHOro mpeaMeTa COCTOMT B (DOPMHPOBAHHHM CHCTEMBI XHUMHYECKHUX
3HAHUW — BaXHEUIIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM,
JOCTYIHBIX O00OOIIEHU MHUPOBO33PEHUYECKOIO XapakTepa, s3blka HayKd, B



NPHOOIICHNM K HAyYHBIM METOJaM II03HAHHWS TIPH HW3YYCHUW BEIIECTB U
XUMHYECKUX PeaKinii, B GOpPMUPOBAHUH W PA3BUTUH TO3HABATEIHHBIX YMCHUU U
UX TPUMEHEHWHW B Y4YEOHO-TIO3HABATENLHOW H y4e€OHO-MCCIIEI0OBATEIhCKON
JeSTENhbHOCTH, OCBOCHHWU TIPABWI O€30MacHOr0 OOpamieHusi ¢ BEImECTBAMH B
ITIOBCETHEBHOM KU3HH.

[Tpn M3ydyeHUn XMMHHA Ha YPOBHE OCHOBHOT'O 00IIEro oOpa3oBaHUS BaKHOE
3HAYCHHE MPUOOPENH TaKue IeNIH, KaK:

— (dopMupoBaHHE WHTEIJIEKTYaTbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITCIILHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIONTUMCS YCIIOBUSIM JKU3HU;

— HampaBJIICHHOCTh OOy4YeHUS] HA  CHCTEMAaTHYEeCKOe TMpUOOIIeHUe
oOy4Jaromuxcss K CamMOCTOSATEIbHON MO3HABATENbHON JEATEIbHOCTH, HAyYHbIM
METOJlaM TIO3HaHUs, (OPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMHH;

— o0ecTieueHne yCIOBUIA, CIOCOOCTBYIOIIUX MPUOOPETECHUIO 00 YyJaOIIUMUCS
OIbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, TMO3HAHUS M CaMOIO3HAHMS, KIFOUEBBIX
HAaBBIKOB (KITFOUEBBIX KOMIICTCHIIMI), MMEIOIINX YHHBEPCATbHOE 3HAYCHHE IS
Pa3TUYHBIX BUJOB JIESITEIHHOCTH;

— (dopmupoBanmne oO0mell (HYHKIIMOHATBLHON W  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUU OOBICHATH U OICHUBATh SIBIICHUS
OKPYXKAIOIIET0 MHpA, UCIOJB3Yysl 3HAHWUS WU ONBIT, MOJYYEHHBIC MPU W3YYECHUU
XUMHUH, TPUMEHITh WX TPH pEIIeHHH MpoO0JeM B TOBCEIHEBHOW KHU3HU U
TPYJIOBOU JIEATEILHOCTH;

— (¢opMHupoBaHWE y OOYyYalOIMUXCAd TYMAaHUCTHUYECKHX OTHOIICHUH,
MOHUMAHUSI TEHHOCTH XWUMHUYECKUX 3HAHWA HJI BBIPAOOTKH JKOJIOTHYECKHU
1[eJ1ecoo0pa3HOro TMOBEJACHUSI B OBITY M TPYAOBOM JACSATEIBHOCTH B LEIAX
COXPaHEHUS CBOETO 37I0POBbS U OKPYXKAIOIICH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHBAIMU K OOYYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPONIO H
CaMOBOCTINITAHWIO HAa OCHOBE YCBOCHHS OOIIEYEIIOBEUECKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY NpOMWIIS M HANPABICHHOCTH JaJIbHEUIIETO
o0y4eHus.

OO6miee YMCIIO YacoB, OTBEACHHBIX IS W3Y4YEHUS XWMHUU HAa YPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, cocTaBisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlento), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COILEPKAHUE OBYYEHUA

8 KIIACC

IlepBoHayabHbIE XUMUYECKHE TOHITHSA

[Ipenmer xumuun. Posb XMMUM B )KU3HU 4ENOBEKa. XUMHSI B CUCTEME HayK.
Tena u BemecTBa. PU3MUYECKHE CBOWCTBAa BEIIECTB. ATperaTHOE COCTOSIHUE
BemecTB. [loHsATHE O MeTOAaxX MO3HAHUS B XMMHUHU. YHCThIE BelIECTBAa M CMECH.
CriocoObI pa3zziesieHnus CMECEH.

ATOMBI M MOJIEKYJIbl. XUMHUUYECKHE HJIeMEHTbl. CHMBOJIBI XHUMUYECKHUX
3neMeHTOB. [IpocThie U ClI0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass ¢dopmyna. BajaeHTHOCTh aTOMOB XHMMHYECKHX JJIEMEHTOB.
3aKOH IIOCTOSIHCTBA cocTaBa BemiecTB. OTHOCHUTENbHAsE aTOMHAas —Macca.
OtHocuTenbHAasE MOJIEKYJIsIpHas Macca. MaccoBast 10151 XUMHUYECKOTO JIEMEHTa B
COCIUHECHUM.

KonnuectBo BemectBa. Momnb. MonsipHas macca. B3anmocBsi3p Kon4yecTBa,
Macchl U 4HCIAa CTPYKTYPHBIX €IMHMI] BemiecTBa. Pacuérel 1o ¢opmynam
XUMUYECKUX COCTMHEHUH.

du3nuecKue U XUMUYECKHUE SIBIICHUSI. XUMHUUECKas peakius U €€ MpU3HaKH.
3aKOH COXpaHEHHUs MacChl BEIIECTB. XHMMHUeckue ypaBHeHus. Knaccudukamms
XUMHUYECKUX PEaKIUil (COeIMHEHUS, PA3I0KEHNs, 3aMeIlIeHUs, OOMEHA).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMMYECKOH MOCYA0#, mpaBuiaMu paboOTHl B jJabopaTopuu u
npuémamu oOpallleHus ¢ J1abopaTOPHBIM O00OPYJTOBAHUEM, U3YUYCHHUE U OMHUCAHUE
duznuecknx CBOMCTB O00pa3IlOB HEOPTraHWYECKUX BEIIECTB, HAOJIOJCHHE
¢usnuecknx (TUTaBJICHUE BOCKA, TasHUE JIbJIa, PACTUPAHHWE caxapa B CTYIIKE,
KUIEHUE W KOHJACHCAIUS BOJABI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKaIHMBaHUE
MEIHOW MPOBOJIOKH, B3aUMO/ICHCTBUE MeJla C KUCIIOTOM) sIBIEHUH, HAO0/IeHHE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakiuil (pasinoKeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPHIOM Oapwsi, pa3ioKeHHE THAPOKCHIIA
menu (1) npu HarpeBaHuu, B3aUMOICHCTBHE Kene3a ¢ pacTBopoM coiu meau (11),
U3Yy4YEeHHE CTIOCOOOB pa3/iefieHHss CMECeil: C MOMOIIbI0 MarHuTa, (GUIbTPOBAHUE,
BbITIApUBAHUE, TUCTWUIAIMS, XpoMaTorpadusi, MPOBEICHHE OYUCTKU MMOBAPEHHOM
colid, HAOJIOJICHUE W  ONKHCAaHUE  PE3yJbTaTOB  MPOBEJICHHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHWSI MAacChl, CO3JaHHE MOJICJIE MOJEKYI
(IapocTepKHEBBIX).

BaxHeimue npeacTaBuTe, M HEOPraHMYECKMX BellecTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kuciaopom — 3imeMEHT U mpocToe
BelecTBo. HaxoxkaeHue kuciopona B Tpupojse, (GU3MYECKHE U XUMUUYECKHE
cBoiictBa (peakuuu TopeHusi). Oxcunbl. [Ipumenenue xkucnopona. CrnocoOsl



MOJIYYEHUSI KUCIOpoJia B JabopaTopuud W MPOMBIIUIEHHOCTH. Kpyrosopor
Kucinopojaa B npupoje. O30H — alIoTponHas MOAU(PHUKALINS KUCIOPOIa.

TeroBoit 3(pdeKT XUMUYECKOW pPEaKIU, TEPMOXUMHUYECKHUE YpaBHEHHS,
3K30- W SHJOTEPMUYECKHE pEAKIMHU. TOIIMBO: yrojib W METAaH. 3arpsi3HEHUE
BO3]lyXa, YCWJICHHE MapHUKOBOIro 3¢ (dekTa, pa3pyiieHue 030HOBOTO CIIOsI.

Bomopon — »snemeHT u mpoctoe BeniecTBo. HaxoxkneHue Bopopona B
npupoae, (U3NYECKHEe U XHUMHYECKHE CBOWCTBA, MPUMEHEHUE, CIIOCOObI
nonyyeHus. Kucnorsl u conu.

MosnsipHbiii 00BEM ra3oB. Pacy€Tel Mo XUMUYECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBA BOJbl. Boma Kak pacTBopuTenb. PacTBOpBHI.
HacepiienHble M1 HEHAChIIEHHbIE PAacTBOPBL. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBas 1074 BEUIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTtBOpoB B Ipupojie ¥ B )KU3HU 4denoBeka. KpyroBopor Boabl B IpUPOIE.
3arpsA3HeHre NpUPOAHBIX BOA. OXpaHa U OUYHUCTKA MIPUPOIHBIX BOJ.

Kimaccudukanus Heopranmdeckux coeauHeHuii. Oxcuabl. Knaccuduxamms
OKCHUJIOB:  coieoOpa3zywoniue (OCHOBHBIE, KHUCJIOTHbIE, aM(OTEepHbIE) U
HecoseoOpasyromue. Homenknatypa okcupoB. Dusznueckue M XHUMHUYECKUE
CBOKCTBa OKCUIO0B. [lonyueHne OKCUuIoB.

OcHoBanus. Knaccudukauuss ocCHOBaHM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. HoMmeHnkiarypa ocHoBaHui. DU3NYECKHE U XUMHUYECKUE CBOWCTBA
ocHoBaHuu. [lonmydenne ocCHOBaHU.

Kucnorsl. Knaccuduxamnus kucnor. Homenknatypa kucinor. dOusndeckue u
XUMHYECKUE CBOMCTBAa KHCHOT. Psn aktuBHOocTm MmertamioB H. H. bekerosa.
[Tony4yeHue KUCIIOT.

Comu. Homenknatypa cosieil. @U3NYECKUEe U XUMHUYECKUE CBOMCTBA COJICH.
[Tonmyuenue cosei.

['eHeTnueckas CBSA3b MEXKY KJIACCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

KAUueCTBEHHOE OIPENIETICHUE COAEPKaHUsI KHCIOPOAA B BO3AYyX€, MOIYUYEHHUE,
coOupaHue, pacro3HaBaHWE W M3YYCHHE CBONCTB KHCJIOpOAa, HaOI0IeHNe
B3aHMOJICMCTBUSL BEHIECTB C KHCIOPOJAOM U YCIOBUSL BO3HUKHOBEHUS U
npekpaileHuss ropeHus (mokapa), O3HaAKOMJIEHHE C o00pa3laMud OKCHUIOB H
ONKMCAaHWE HX CBOWMCTB, MOJy4Ye€HHE, COOMpaHHUE, PACMO3HABAHHE U U3YUCHHE
CBOMCTB Bojopojaa (ropeHwme), B3aumomaecTBue Bogopoaa ¢ oxkcuaom meau (1)
(BO3MOXHO MCIOJIb30BAHUE BUIEOMATEpPHUAIOB), HaOIIOAeHUE 00pa3IlOB BEUIECTB
KOJIMYECTBOM | MOJIb, HCCJIEIOBaHHE OCOOCHHOCTEW pPACTBOPEHHUSI BEIIECTB C
Pa3IMYHOM pPACTBOPUMOCTBIO, IIPUTOTOBJICHHE PACTBOPOB C ONPEACIEHHOU
MAacCOBOM JI0JIed paCTBOPEHHOIO BEIIECTBA, B3aMMOJICMCTBUE BOJBI C METAJUIaMHU
(HaTprieM ©  KaiubleM) (BO3MOXHO HCIIOJb30BaHUE BHUIECOMATEPHUATIOB),



UCCJIeIOBAaHUE O0pa3lOB HEOPraHWYECKHUX BELIECTB pPa3JIMYHBIX KJIACCOB,
HAOJII0ICHNE U3MEHEHHUsI OKPaCKU MHIMKATOPOB B PACTBOpPAX KUCJIOT U LIEIOYEH,
uzydyeHue B3aumojenctBusi okcupa menu (ll) ¢ pacTtBopom cepHOW KHUCIOTHI,
KHCJIOT C METajulaMH, PEAaKUWd HEUTpaln3aluy, IOJYYEHHE HEPaCTBOPHUMBIX
OCHOBAHUM, BBITECHEHHUE OJHOTO METajjia JIPYTMM U3 PacTBOpa COJIH, PELICHUE
AKCIEPUMEHTAJIbHBIX 3a/lad MO TeMme «BakHellne Kiacchl HEOPraHWYECKUX
COCIMHEHUI.

IHepuognueckuit 3axkoH u Ilepuoamyeckass cucreMa XHMMHYECKHX
aemenToB JI. WM. MenpeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBf3b.
OKMCIUTETBbHO-BOCCTAHOBUTEIbHBIE PEAKIIUN

[TepBbie TOMBITKM KIACCU(DUKAIMKA XUMUYECKUX dieMeHTOB. [loHsiTHe o
TPYINaxX CXOJIHBIX DJIEMEHTOB (IEJIOYHBIE M MIECIOYHO3EMEIbHbIE METaJUIbI,
raJioreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yoT aMpOTEPHbIE OKCHIbI
Y TUAPOKCHUIBI.

[lepnoanueckuii 3akoH. [lepuoanyeckast cucreMa XMMHYECKUX 3JIEMEHTOB /I,
N. MengeneeBa.  KopoTkonmepuogHas ©  JIMHHONEpPUOAHAS  (OPMBI
[lepuognueckon cucrtempl xumuueckux 3aemMeHToB [. M. Menneneesa. [lepuoabl
u rpynnbl. DU3NYECKHIl CMBICI MOPSAKOBOIO HOMEpa, HOMEPOB MEpHOJA U
CPYMIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oromnel. Dnekrponsl. CTpoeHune
ANIEKTPOHHBIX ~ 000J04eK aToMOB TepBhIX 20 XUMUYECKUX  DJIEMEHTOB
[Iepnonnueckoin cucremsl [[. M. MenneneeBa. XapakTepuCTUKA XHUMHUYECKOIO
3JIEMEHTA M0 ero nonoxeHuto B [lepuonnueckoit cucreme . . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHUS paJnyca aTOMOB XHWMHUYECKUX DJIEMEHTOB,
METAJUTMYECKUX U HEMETATMYECKUX CBOMCTB I10 IPYIIIAM U IEPUOIAM.

3nauenue [lepuoanyeckoro 3akona u [leproguyeckoil CUCTEMbI XUMUYECKUX
JJIEMEHTOB I pa3BuUTUA Hayku W npaktuku. [[. M. MenneneeB — yd€HbIA U
rpaXKJaHUH.

Xumuueckast cBs3b. KoBaneHTHass (MOJdsipHass M HEMOJIApHAsA) CBA3b.
DIEKTPOOTPULATEILHOCTh XUMHUECKUX AJIEMEHTOB. IOHHas CBS3b.

Crenenb  okucneHusi.  OKHUCIHUTENbHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Iponecchl oOkucaeHNs U BOCCTaHOBIIEHUs. OKHUCIUTENN U BOCCTAHOBUTEH.

Xumuyeckuii IKChepumMeHm:

U3y4YeHHEe 00pa3lloB BENIECTB METANIOB M HEMETAJUIOB, B3aHMOJCICTBHE
TUJIPOKCHIA LHMHKA C pacTBOPaAaMHM KHUCJIOT M IIEIOYEH, MPOBEICHUE OIBITOB,
WUIFOCTPUPYIOIIUX ~ NPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKLIUN
(ropeHue, peakny pa3ioKeHHs], COCTUHEHUS ).

Mescnpeomemmnule cea3u



Peanu3annsa MeXnpeIMETHBIX CBSI3€d INPU U3YYEHHM XUMHHM B 8 KJlacce
OCYILIECTBIISICTCSl 4Y€pe3 MHCIOJNb30BAHME KaK OOIIMX €CTECTBEHHO--HAYyYHBIX
IIOHATUN, TaK U IOHATUMU, SBJIAIOIIMXCS CUCTEMHBIMU Il OTAEIBHBIX IPEIMETOB
€CTECTBEHHO--HAYYHOT' O IUKJIA.

OO6mire ecTecTBEHHO--HAYy4YHbIE MOHATHS: HAYYHBIN (akT, runoresa, Teopus,
3aKOH, aHalu3, CHUHTE3, KilacCUPUKalMs, TEePUOJUYHOCTh, HAOIIOACHUE,
JKCIEPUMEHT, MOAECIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBICHUE.

®usuka: MaTepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, DJIEKTPUUYECKAN 3apsl, BELIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBa, ra3, (pU3NuecKue BEIUYUHBI, €IUHULIBI
U3MEpEHUs1, KOCMOC, IIaHETHI, 3B€3/1b1, COJHIIE.

buonorus: dorocunres, Apixanue, buocdepa.

I'eorpagus: arMmocdepa, ruapocdepa, MHUHEpalbl, TOPHBIE IOPOJBI,
II0JIE3HBIE UCKOIIAEMBIE, TOIIJIMBO, BOJHBIE PECYPCHI.

9 KUIIACC

BewecTtBo M XUMHYeCKas peakuus

ITepuoanueckuii 3akoH. Ilepuoanueckas cucreMa XUMUYECKUX 2JIEMEHTOB /1.
N. MenneneeBa. CtpoeHne aToOMOB. 3aKOHOMEPHOCTH B H3MEHEHMM CBOMCTB
XUMUAYECKUX DJIEMEHTOB IIEPBBIX TPEX NEPUONOB, Kaausd, KaIbLUUsi M HX
COCUHEHUN B COOTBETCTBUU C IIOJOXKEHHEM DJJieMeHTOB B llepuoanueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BelmecTBa: BHJBI XMMHUYECKOM CBSI3U. THIBI KPHUCTaUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT THIIA KPUCTAIUIMUECKON PEHIETKH U
BHUJa XUMHUYECKOM CBA3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHMYECKHX BEUIECTB. XUMHUYECKHE
CBOWCTBA BEIIECTB, OTHOCAIIMXCSA K PAa3JIMYHBIM KJIacCaM HEOPTaHUYECKHUX
COCIMHEHNH, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukanuys XuMUYeCKUX peaklyuid Mo pa3InyHbIM NpU3HaAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIUMX B PEaKIMM BEIIECTB, IO TEIUIOBOMY 3(dekTy, 1o
U3MEHEHUIO CTENEeHEH OKUCICHHSI XMMHYECKHUX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYaCTHIO KaTaau3aropa). DK30- U 3HIOTEPMHUECKUE PEAKIUU, TEPMOXUMUUYECKUE
YPaBHEHHS.

[Tonsitue o ckopoctu xumuuecko peakuuu. [loHsiTHE 00 OOpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusix. [[oHATHE O TOMOT€HHBIX M T'€TePOreHHBIX
peakiusax. [lonstue o xkaranuse. [lonsTue 0o xumMuueckoM paBHOBeCUH. DaKTOPBHI,
BIUAIOIIME HA CKOPOCTh XHMHMYECKOM pPEaKIUU U IIOJI0KEHUE XUMUYECKOIO
PaBHOBECHS.

OKHCIANTETbHO-BOCCTAHOBUTEIbHBIE  pEAKLMH,  JJIEKTPOHHBIA  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHON  pPEaKLUH. CocraBienue YPaBHEHU I



OKHCIIUTEIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKLIMM €  MCIOJb30BAaHUEM  METOJA
AJIEKTPOHHOTO OallaHca.

Teopust 3MEKTPOTUTUIECKON AUCCOLMALIMH. DIEKTPOIUTHI U HERJIEKTPOJIUTHI.
Kartnonsl, annonsl. MexaHW3M [IHCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BHUAAMU
XuMHu4eckoil csizu. CreneHs auccounanuu. CUIIbHbBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiun noHHOro oOMeHa. Y cjIoBUS MPOTEKAHUS PEeaKIMii HOHHOTO OOMEHa,
MOJIHBIE W COKpAIllEHHbIE HMOHHBIE YypaBHEHUs peakuuil. CBoicTBa KHCIOT,
OCHOBAaHUM U COJIeM B CBETe MPEACTABICHUNH 00 IJIEKTPOIUTHUECKON
nucconanuu. KauecTBeHHbIE peakid Ha MOHBI. [IoHATHE O TUAPOIIH3E COTEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJECISIMU KPUCTALIMYECKUX PEETOK HEOPraHUYECKUX
BEIIECTB — METAJUIOB M HEMETaUIOB (rpadura M ajiMasza), CIOXKHBIX BEIIECTB
(x7opuaa HaTpusi), UCCIEIOBAaHUE 3aBHCHUMOCTU CKOPOCTH XMUMHUYECKON peakiuu
OT BO3JICUCTBHS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE DIIEKTPOIMPOBOIHOCTH
pacTBOpPOB BEIIECTB, IPOLECCA AUCCOLMALNM KHCIOT, WIENOYEeH M COJIEH
(BO3BMOKHO  HCIMOJB30BAaHHE BHUAEO MAaTEPHUANIOB), IPOBEICHHUE  OIIBITOB,
WUTIOCTPUPYIOIIMX ~ MNpPU3HAKU  MPOTEKaHUs  pEeakUMid  HOHHOro  oOMeHa
(oOpa3oBaHue ocajika, BbIIEJICHUE Ta3a, oOOpa3oBaHWE BOJAbBI), OIBITOB,
WUIFOCTPUPYIOIIUX ~ NPUMEPHl  OKUCIIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAaKUUU
(ropeHue, peakuuu pasjoKEeHHs, COSAUHEHUs), pacllO3HABaHUE HEOPraHMYECKUX
BEIIECTB C TIOMOIIBKD KAayeCTBEHHbIX pPEAKIUid HAa HWOHBI, pEIICHUE
SKCIIEpUMEHTAJIBHBIX 33]1a4.

HeMmeTa/uibl 1 MX COeTMHEHUSA

OOmiass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u QuU3nYecKre CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMMHUYECKHME CBOMCTBA Ha IIPUMEPE  XJIOpa
(B3auMoOZIeiCTBHE € MeETaJIaMH, HEMETallaMH, Iejio4amMu). XJIOpPOBOAOPOI.
ConsiHast KucinoTa, XMMUYECKHE CBOMCTBA, IMOIYyYEHHE, NMpUMEHEHueE. JlelicTBue
XJIOpa M XJIOPOBOAOpPOAA HAa OpPraHW3M 4YejoBeKa. BakHellme XJIopuabl U HX
HaXO0KJICHUE B IIPUPOJIE.

O6mas xapakrtepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHusi. CTpoeHue u (U3MUYECKHUe CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJIOTPOITHbIE MOANDUKAIIMN KUCIOPOIa
U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOIOpOAd, CTpoeHue, (puznyueckue u
XUMHYECKue CBOMCTBA. OKCUABI CEphl KAK IPEACTABUTENN KUCIOTHBIX OKCHIIOB.
Cepnast kuciota, (Qu3Myeckue U XUMHUYECKHME CBOMCTBa (oOmue Kak
OpeacTaBUTeNsl Kjlacca KHCIOT M crneuuduueckue). XUMHUUECKHE peakluu,
JeXallie B OCHOBE IPOMBIIUIEHHOIO CHOCO0a MOJNy4YEHHS] CEPHOM KHCIOTHI.
[Iprumenenue cepHor KUCIOTHL. COMM CEpHOM KUCIOTHI, KAYECTBEHHAs pEaKLns Ha



cynbdar-uoH. HaxoxaeHue cepbl U €€ COCIUHEHHN B MPHUPOJE. XUMHYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH cpeibl COCNUMHEHUSIMU cepbl (KUCIOTHBIE JTOXIH,
3arpsi3HEHUE BO3/lyXa U BOJJOEMOB), CLIOCOOBI €T0 NMPEeA0TBPALLCHUS.

OO6mas xapakrepuctuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIIEHUs. A30T, PaCHpPOCTPAHEHHE B MPUPOJIE,
dbusznueckne U XxuMu4ueckue cBoiictBa. KpyroBopot azora B nmpupoze. AMMHUakK, ero
¢u3nyeckue U XMMHYECKHUE CBOMCTBA, OJdyyeHne U npuMeHenue. Conu aMMOHUS,
X pU3NYECKUE U XMMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHbl AMMOHMS. A30THasg KHUCIJIOTa, €€ MOJydyeHue, (PU3NUEeCKHUE U XHUMHYECKUE
cBOiicTBa (0OIIME Kak TMPEJACTAaBUTENS KJacca KHUCIOT M crhenupuyecKue).
Hcnonp3oBaHne HUTPATOB H COJICM aMMOHHUSI B KadeCTBE MHMHEPAIbHBIX
yno0opeHnii. XuMU4ecKoe 3arpsi3HEHUE OKPYKaIOIIEeH Cpeibl COeIMHEHUSIMHU a30Ta
(KUCJIOTHBIE JTOKIM, 3arpsi3HEHHE BO3/yXa, MOYBBI W BOA0EMOB). dDocdop,
ajoTponHeie Moaudukanuu Gocdopa, duzMUecKkue M XUMUYECKHE CBOKCTBA.
Oxkcup dhocdopa (V) u pochopHas Kuciaora, Pu3ndecKue 1 XUMHICSCKHUE CBOKCTBA,
nonydenue. Mcnonb3zoBanue (HpochaTtoB B KaUECTBE MUHEPATBHBIX YA0OPEHUH.

OO6mas xapakrepuctuka sneMeHToB |IVA-rpynmbl. OcoOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHbIE  CTENEHH  OKUCIEHUs.  YTJIepoi,  aJUIOTPOITHbIE
MOIU(HUKALKH, PACHPOCTPAHEHHE B NpUponae, (U3MUYECKUE U XHUMHUYECKUE
cBoricTBa. Ancopouus. Kpyrosopot yriepoaa B npupoge. OKcuabl yriepoja, ux
duznueckue W XUMUYECKHE CBOWMCTBA, JCHCTBME Ha JKHUBBIE OPTraHU3MBI,
NOJy4YeHUE U NPUMEHEHHUE. DKOJOTHYECKHe MpOoOJIEeMbl, CBSI3aHHBIE C OKCHJIOM
yraepoaa (IV), rumore3a riao0anbHOrO NOTEIUIEHUS KIMMaTa, MapHUKOBBIN
addekrt. YronpHas Kuciaotra u e€ coyiv, uX Pu3nuecKkrue U XMMUYECKUE CBOMCTBA,
nojyueHrue U mnpuMeHeHue. KauecTBeHHass peakuuds Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBILIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHbBIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAUHEHUSAX
yriaepoja (MeTaH, 3TaH, STUJIEH, alleTUIIeH, dTaHOJ, TJIMIEPUH, YKCYCHAs KUCIIO0TA).
[IpuponHble HCTOUYHUKH YIIEBOIOPOAOB (yrojb, NPUPOAHBIA Ta3, HEPTH),
OPOAYKTHl MX mepepaloTku (OE€H3MH), MX POJb B OBITY M HPOMBIIUIEHHOCTH.
[TonsiTue 0 OMOJIOrMYECKU BaXKHBIX BELIECTBAX: KUpaX, OeNKax, yriieBojax — 1 ux
poiM B OKM3HM UeJoBeKa. MarepuanbHOE €IMHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COECTUHEHU.

KpemHuii, ero ¢usnueckue M XHUMHYECKHE CBOMCTBA, IOJIy4YeHUE U
npuMmeHeHue. CoelnuHeHUs KpeMmHHs B mnpupoje. OOmme mnpeacraBieHus 00
okcuzae kpemuus (V) u kpemuueBor kucinore. CHIMKATBl, X UCIOJIb30BAaHUE B
OBITY, B TIPOMBIIIUICHHOCTH. BakHeline CTpouTenbHbIE MaTepHalbl: KepaMuKa,



CTEKJIO, LIEMEHT, OeTOoH, kene300eToH. [Ipobiembl 0€30macHOro MCIOJIb30BAHUS
CTPOUTENIBHBIX MAaTEPUAJIOB B TOBCETHEBHOM JKU3HHU.

Xumuyeckuii IKCnepumMenm:

u3y4yeHre oOpa3loB HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI U HAOJIOCHUE TTPU3HAKOB
UX TPOTEKAHUS, OMBITHI, OTpaKaOIUE (QUINYECKHUE U XHMMHUYECKHE CBOMCTBa
rajoreHoB M WX COEAUMHEHHM (BO3MOXKHO HCIOJIb30BAaHHE BHJIEOMATEPUAIIOB),
O3HaKOMJIEHME ¢ oOpa3laMu XJIOPUAOB (TaJOrE€HUJIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl M €€  COEAUHEHHSIMU  (BO3MOXKHO  HCIIOJIh30BaHUE
BUJIEOMATEPUAIIOB), HAOIOIEHHE MpoIlecca OOYTrIIMBaHUsS caxapa ToJl JIeHCTBUEM
KOHIICHTPUPOBAHHOM CEPHOM  KHCJIOTBI, MW3y4YEHUE XUMHUUYECKUX CBOWCTB
pa30aBiIEHHOMN CEPHON KUCIIOTHI, MPOBEAEHNE KAUECTBEHHON PEaKIMK Ha Cyabdar-
UOH U HaONIofieHue mnpu3Haka e€ MpOoTEeKaHWs, O3HAKOMJIEHUE C (PU3UYECKUMHU
cBoiicTBaMu azora, (Gochopa MU HUX COCNUHEHUM (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), 00pas3amMu a30THBHIX U (HOChHOPHBIX YI0OpEeHUH, MoTydeHue,
coOupaHue, paclio3HaBaHUE W M3YYCHUE CBONCTB aMMHaKa, IIPOBEJACHUE
KaueCTBEHHBIX pEaKIui Ha MOH aMMOHHUA U (ochaT-uOH U M3yYEHUE MPU3HAKOB
UX MPOTEKaHUs, B3aUMOJICUCTBUE KOHIIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEJBIO
(BO3MOXKHO HCIIOIb30BaHUE BUJIEOMATEPHUAIIOB), U3yUYCHUE Mojenei
KPUCTAINTMYECKUX PEHIETOK anmasza, Tpaduta, ¢yiepeHa, O3HAKOMIICHHE C
IPOLIECCOM  aICOPOLIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPONCTBOM MPOTUBOras3a, Mojdy4yeHue, COOMpaHue, pacrio3HaBaHUE U U3YUCHUE
CBOWMCTB YIJIEKHUCIIOTO Ta3a, MPOBEJCHUE KAaUeCTBEHHBIX PEAKIU Ha KapOoOHAT U
CUJIMKAT-UOHBl W HW3yYCHHE TPU3HAKOB HUX TMPOTEKAaHMs, O3HAKOMJICHUE C
NPOAYKIIMEN CHJIMKATHOW MPOMBINUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BakHenme HeMETaIUIbl U UX COCIUHEHUS.

MeTaJnibl 1 KX COeIMHEHUS

OOuras xapakTepuCTUKa XMMUYECKUX 2JIEMEHTOB — METAJJIOB Ha OCHOBAaHHUH
uxX mnonoxeHus B llepuomnueckor cucreme Xumuyeckux osiemeHtoB [l U.
MenneneeBa u ctpoeHusi aromoB. CTpoeHHE MeTaiuioB. MeTtayuindeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAUIMYECKAas  pPEIIETKa.  ODJIEKTPOXMMHUYECKUM  pAX
HanpspKeHu MetaioB. Ousnyeckue U XMMUYECKUE CBOMCTBAa MeTauioB. OO0mme
CIOCOOBI TMONIydeHUs MeTaioB. [loHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
CrocoOBI 3amuThl UX OT Kopposwu. CrutaBel (CTalb, YYryH, MIOPATIOMUHUMH,
OpoH3a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIILIEHHOCTH.

[{emounble MeTaiuibl: mojioxkeHue B [lepuoanyeckoil cucteMe XMMUYECKHX
sanemeHntoB JI. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HAaXOXJICHUE B MPUPOE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTtpust U Kanusi). OKCUJIBI U



TUJIPOKCHUIBI HATpusd M Kanus. [I[puMeHeHue IIeNOYHBIX METAJIOB M UX
COE€IMHEHUH.

[[lenoyHO3EeMENbHBIE METAJUIBI MAarHMM MW KaJIbLUW: IIOJIOKEHUE B
Ilepnognueckon cucreme xumudeckux sneMeHToB [[. 1. MenneneeBa, crpoenue
MX aTOMOB, HaXOXJI€HUE B Tpupoae. PU3nyYecKrue U XUMUYECKHUE CBOMCTBA MarHus
U Kajmpius. Baxuelmume coenuHeHus Kanblusi (OKCHA, TUIAPOKCHI, COJIN).
JKEcTKOCTh BOJBI M CLIOCOOBI €€ YyCTPAHEHUS.

AuroMuHUN: nIoJIo)keHue B [leproanueckoi cUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aTroma, HaxOXAeHUE B Ipupone. Pusnyeckue u
XUMHUYECKHE CBOMCTBA aTIOMUHUA. AM(OTEpPHBIE CBOMCTBA OKCUAA U THAPOKCH]IA
ATIOMUHUSL.

Kene3o: nonoxenue B [lepuoanyeckoil cucteMe XUMAYECKUX 3IEMEHTOB /I,
N. MeHnneneeBa, CTpOEHHE aToMa, HaXOXIAeHUWE B mnpupoae. Duznueckue u
XUMHUYECKHEe CBOMCTBA xene3a. OKcubl, THAPOKCHIIBI U comu xkene3a (1) u xxenesa
(1), mx cocTas, CBOWCTBA U MOJyUCHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHME C oOpa3llaMM METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMH, M3YyYEHHE PE3YJbTaTOB  KOPPO3UU  METALIOB  (BO3MOXHO
UCIIOJIb30BAaHUE BHUAEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJEUCTBUS OKCHJA
KIS M HATpUs C BOJOM (BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB),
UCCJIEIOBAaHNUE CBOWMCTB >KECTKOW BOJIbI, MPOLIECCA TOPEHUS KENEe3a B KUCIOPOAE
(BO3MOXHO  HKCIIOJIB30BAaHUWE  BHUJEOMATEpPUAJTIOB), [MPU3HAKOB  IPOTEKAHHUS
KAQUECTBEHHBIX PEAKIIMN HA WMOHBI: MArHUs, KAJIbLHUs, AJIFIOMUHUA, [IMHKA, JKEJe3a
(11 u xenesa (1), mequ (1), HaOIIOACHUE U ONMCAHUE MTPOLIECCOB OKPAIIMBAHHS
IUITAMEHM HMOHAMHM HATpus, Kaius MW Kaiblusg (BO3MOXKHO UCIOJIb30BaHUE
BUJICOMATEPUATIOB), HCCIe0BaHNE aM(DOTEPHBIX CBONCTB THAPOKCH/IA ATIOMHUHHMS
Y TUJIPOKCHUA IMHKA, PEIIEHNE SKCIEPUMEHTAIBHBIX 3a7a4 110 TeMe «BakHenmue
METAJJIBI U UX COCTUHEHUSI».

XHUMHS M OKpY:KaloLIas cpeaa

BemecTtBa m Marepuanbl B IMOBCEIHEBHOW >KM3HU 4YelloBeKa. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB U XMMUUYECKUX peakiuil B ObITy. IlepBas momolns mnpu
XUMUYECKUX 0KOrax M OTPaBIICHUSIX.

XUMHUYECKOE 3arpsi3HEHHE OKpYKarolleh cpenbl (MpeaesbHas TomycTUMas
KOHIIeHTpalus BeuecTs, nainee — [1/IK). Ponp xumuu B pelieHnn 3K0JI0rM4ecKuX
npoosIeM.

Xumuueckuit IKCnepumMenm:

U3yd4eHHe o0pa3lloB MaTepUaloB (CTEKJIO, CIUIABHI METAIJIOB, MOJUMEPHBIE
MaTepuasbl).

Mexcnpeomemmuuvle ceasu



Peanuzanus MeXNpeIMETHBIX CBs3€M MpU W3YyYeHHMHM XUMHM B 9 Kiacce
OCYIIECTBJISICTCS. 4Yepe3 HCIOJIb30BAaHUWE KakK OOIIMX €CTEeCTBEHHO-HAYYHBIX
NOHSATUN, TaK U TOHSATUM, SIBISIOMINXCS CUCTEMHBIMH JJI1 OTAEIbHBIX MPEIMETOB
€CTECTBEHHO--HaY4YHOI'O LIUKJIA.

OOuue ecTeCTBEHHO-HAYUYHbIE TOHSTHS: HAy4YHBIM (pakT, TUmore3a, 3aKoH,
TEOpHUs, aHajdu3, CHHTE3, KiIaccuukanus, MEepUOIUYHOCTh, HAOIIOIEHNE,
AKCIEPUMEHT, MOJIETUPOBAHUE, HU3MEPEHUE, MOJElb, SBJICHUE, MMAPHUKOBBIN
3¢ deKT, TEXHONOT U, MaTepUAIbI.

®dusuka: MaTepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU]I,
U30TOIbI, PagUOAKTUBHOCTh, MOJEKYJA, B3JIEKTPUUYECKUN 3apsAll, MPOBOJIHHKH,
MOJYIPOBOAHUKH, JIUIJICKTPUKU, (POTODIEMEHT, BEIIeCTBO, TEI0, O0BEM,
arperaTHO€ COCTOSIHME BEIIECTBA, I'a3, pacTBOP, PACTBOPUMOCTh, KPUCTATIINYECKAs
pemérka, CiiaBbl, (PU3NYECKHE BEIMYUHBI, €AMHUIBI M3MEPEHUS, KOCMHUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1bI, COHIIE.

buonorus: dorocunres, npixanme, Omocdepa, IKOCUCTEMA, MHHEPATLHBIC
yn00peHus, MUKPO3JIEMEHThI, MAaKPORJIEMEHThI, MTUTATEIbHbIE BEIIECTBRA.

['eorpadus: armocdepa, ruapochepa, MuUHEpanbl, TOPHbBIE MOPOJBI,
MOJIE3HBIE MCKOIAeMbIE, TOIIUBO, BOJHBIE PECYPCHI.



IVIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHUA IIPOI'PAMMBI 110
XUMHUHA HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIngHOCTHBIE PE3yIbTAaThl OCBOCHHS IPOrPaMMbl OCHOBHOI'O OOIIEro
o0pa30oBaHUsI JOCTUTAIOTCS B XO/I¢ OOYYCHHS] XUMHHM B EAMHCTBE Y4EOHOU W
BOCIIUTATEIIbHOM JE€ATETHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUUCKUMU
COLMOKYJIbTYPHBIMH M JyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, TPUHSATHIMU B
o0IIecTBe MpaBWIaMH M HOPMaMH TOBEACHUS M CIIOCOOCTBYIOT IIporeccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLIMAIU3ALIUN 00 Yy4arOIUXCS.

JIudHOCTHBIE  pE3yNbTaThl  OTpPakalOT  TOTOBHOCTH  OOYyYaromIMXcs
PYKOBOJICTBOBATbCSI CUCTEMOM MO3UTUBHBIX IIEHHOCTHBIX OpPUEHTAllUM U
paciIMpeHue OIbITa IeSITEILHOCTH Ha €€ OCHOBE, B TOM YHCJI€ B YACTH:

1) naTpHOTHYECKOTO BOCITUTAHUSI:

LIEHHOCTHOI'O OTHOLICHUSI K OT€UECTBEHHOMY KYJIBTYPHOMY, HUCTOPUUECKOMY
U HAy4YHOMY HACJICAWI0, TTOHUMAaHWA 3HA4YEHUS XUMHYECKOM HayKd B >KU3HU
COBPEMEHHOI'0 O0IIeCTBA, CIIOCOOHOCTH BJIAJIETh JIOCTOBEpPHON HH(OpMalyeit o
NEpPEAOBBIX JOCTUKEHUAX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSIX 00 YCTPOUCTBE MUpa U 0OIIECTBA;

2) rPaKIaHCKOT0 BOCTIMTAHUS

MPEJCTABICHUS] O COIMAJbHBIX HOPMax M TMpaBUIaX MEKINYHOCTHBIX
OTHOIIIEHUN B KOJIJIEKTUBE, KOMMYHHUKATHUBHOM KOMIIETEHTHOCTU B OOIIIECTBEHHO
MOJIE3HOW,  Y4eOHO-UCCIIEIOBATENbCKOM, TBOPYECKOM M JAPYrHUX  BHUAAX
JEATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOH COBMECTHOM AEATEIBLHOCTH IPHU
BBITIOJIHEHUM Y4YEOHBIX, IO3HABATENbHBIX 3aJ]]a4, BBIIOJIHEHUH XHUMHYECKHUX
AKCIIEPUMEHTOB, CO3JaHUN YUEOHBIX TPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO
U B3aUMOIIOMOIIM B TIpolleccCe OITOM Y4eOHOM JESITEIbHOCTH, TOTOBHOCTHU
OIICHUBAaTh CBOE TIOBEACHWE W TIOCTYNIKM CBOUX TOBApHUILEH C TO3UIUU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUSI .

MHUPOBO33PEHYECKUE TPEIACTABICHUS O BEIIECTBE M XMMHUUYECKOW pPEaKIInH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M COCTaBJISIOLINE
OCHOBY I TIOHUMAaHHS CYIIIHOCTH HAYYHOW KapTHUHBI MHUpa, NpeAcTaBiIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI TPUPOJIbI, B3aUMOCBS3SX YEIOBEKA C
MPUPOAHON CPEIOi, O pOJIM XUMUU B TTIO3HAHUU ITUX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHbIC MOTHBBI, HAlPABJICHHBIC HA MOJYYEHUE HOBBIX 3HAHUM IO
XUMHUH, HEOOXOIUMBIC IJii OOBSICHEHHS HAOII0JaeMbIX IMPOIIECCOB U SIBJICHUH,
MO3HaBaTEIbHON, MH(POPMAIMOHHOW M YHUTATEIbCKOM KYJIbTYpPhl, B TOM 4YHCIIE
HAaBBIKOB CaMOCTOSITEIbHOH pabOThl C y4eOHBIMH TEKCTaMH, CIPABOYHOMN



JUTEPATypOr, JIOCTYIHBIMA TEXHUYECKHUMH CPEICTBAaMH HH()OPMAIMOHHBIX
TEXHOJIOTUM;

UHTEpeC K OOYYCHHI0O W TIO3HAHMIO, JIFOOO3HATEIbHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K €caMOOOpa3OBaHMIO, MPOCKTHOW H  HCCIEI0BATEIHCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOYYCHHS B
JaJIbHEHIIIEM;

4) popMuUpOBaHUS KYJIbTYPHI 3T10POBbSI:

OCO3HAHWE TIICHHOCTH JKW3HHM, OTBETCTBEHHOT'O OTHOIICHHUS K CBOEMY
3JI0POBBIO, YCTAaHOBKH Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHHUE TOCICACTBUN U
HENPUATHE BPEAHBIX MPUBBIYEK (YIOTPEOICHUS AIKOT0sl, HAPKOTUKOB, KypEHUs),
HEOOXOIMMOCTH  COONIOZICHUSI TMPaBWJI OE30MacHOCTH TIPU  OOpaIleHUuu C
XUMHUYECKUMU BEIECTBAMH B OBITY U pPEaIbHON KU3HU;

5) Tpya0BOr0 BOCTIMTAHUSI:

HMHTEpeC K MPaKTUICCKOMY M3YUYCHHUIO TTPodeccrii U Tpy/ia pa3IudHOro poja,
yBOXEHUE K TPyAYy U Pe3ylbTaramM TPYAOBOW NEATEIHLHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHHUS TMPEAMETHBIX 3HAHWW TI0 XUMHHU, OCO3HAHHBIA BBHIOOD
WHUBUIYAJbHOU TPACKTOPUHU MPOJOJDKEHUST 00pa30BaHUs C yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHUHM, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
YCTENTHON MPodeCCUOHATBHON JACSITEIBHOCTH M Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTH aIalTHPOBATHCS B MPOGECCHOHANBHON CPEJIC;

6) IKOJIOrHYeCKOro BOCIIHTAHHUS:

AKOJIOTHYECKH I[EI€CO00pa3HOE OTHOIICHHE K MPHUPOAEC KaK HMCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIeCTBOBaHUS, TOHUMAHHUE IICHHOCTH 3I0POBOTO U
O0e3zomacHOoro o0Opa3a >KU3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3UYECKOMY M TICHUXUUYECKOMY 3JI0POBBIO, OCO3HAHHME ILIEHHOCTH COOJIOJCHUS
TpaBmII 0€30ITaCHOTO MTOBEACHUS TP pabOTe C BEIIECTBAMH, a TAK)KE B CUTYaIUsX,
YTPOKAOIIHX 3I0POBBIO U )KH3HU JIOJICH;

CIIOCOOHOCTH TPUMEHSATHh 3HAHUS, MOJydaeMble MPU M3YYCHHH XUMUH, IS
pelieHus 3a/1a4, CBA3aHHBIX C OKpY>Karolleld IPUPOTHON CPEIoH, JIs TOBBIIICHUS
YPOBHS  DKOJOTHYECKOW KYJIbTYpPhl, OCO3HaHHUS TJ00adbHOTO  XapakTepa
AKOJIOTHYECKUX TMPOOJEM M TMyTEH WX peIIeHUs TMOCPEACTBOM METOJ0B XHUMUH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCSA MM B ITO3HABATEILHOM,
KOMMYHHKAaTUBHOM U COITMATILHOMN ITPaKTHKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe wMeranmpeaMeTHBIX pPE3YIbTAaTOB BBIICISIOT 3HAYMMBIC TS
dbopMuUpOBaHUS MHUPOBO33PEHHUSI OOIIEHAY4YHbIE TOHATHUS (3aKOH, TeopHus,
NPUHIINI, TUTIOTE3a, (aKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U JPYroe.), KOTOphIe
UCTIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TPEIMETax U TO3BOJISIIOT Ha
OCHOBE 3HaHUH W3 ATUX MPEAMETOB (OPMHUPOBATH MPEICTABICHUE O ICIOCTHOM



HAYYHOM KapTUHE MUpPa, U YHUBEPCAIbHbIC YueOHbIE NCUCTBUS (ITO3HABATEILHEIC,
KOMMYHUKAaTUBHbBIC, PETYJIATUBHBIC), KOTOpbIE OOECIEeYnuBalOT (QopMUpoBaHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO Y4eOHOM
NEeSATENTbHOCTH.

Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE [1efiCTBUSA

ba3oBble Jornueckue aeiicTBUs:

YMEHHUS HCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHUS NPH OCBOCHUU
3HAHUMN: PACKPBIBATh CMBICI XUMHUYECKUX MOHITUN (BBIICTSATH UX XapaKTEpHbIC
NPU3HAKU, YCTAaHABIMBATh B3aUMOCBS3b C JIPYTMMU TMOHITHUSMH), UCIIOIH30BATh
TOHSITHS JIJIs1 OOBSICHEHUS! OTAENIbHBIX (PAKTOB U SBJICHUM, BEIOUPATh OCHOBAHUS U
KPUTEpHUH TSI KIacCU(PUKAIMA XUMHUYECKUX BEIIECTB U XUMHUYECKUX DPEAKIUH,
yCTaHABJIMBATh MPUUYUHHO-CIIEJCTBEHHBIE CBSI3M MEXIYy OOBEKTAMH HU3Y4YEHUS,
CTPOUTH JIOTUYECKHE pacCykKAeHUs (MHAYKTHUBHBIC, I€IYKTUBHbIE, [0 aHAJIOTUN),
JIeNIaTh BBIBOJIBI U 3aKITIOUEHUS;

YyMEHUE TMPUMEHITh B TPOILlECCE€ TMO3HAHMSI TMOHITUS (MpPEIMETHBIE W
METanpeMETHbIE), CHUMBOINYECKHE (3HAKOBBIE) MOJIETH, UCIIOJIb3yEMbIE B XUMUH,
peoOpa3oBbIBaTh MHUPOKO MPUMEHSIEMbIE B XUMUU MOJEIIbHbIC TIPEICTABICHUS —
XUMUYECKUH 3HAK (CHUMBOJI 3JEMEHTa), XMMHUYeckas ¢opMyla U ypaBHEHUE
XUMUYECKON peakluu — MPU PEelIeHUH Y4eOHO-TI03HABATENbHBIX 33J1a4, C y4ETOM
ATUX MOJEIBHBIX MPEJACTABICHUN BBISIBISATh M XapaKTePU30BaTh CYIIECTBEHHBIC
NPU3HAKH U3YYaeMBIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUECKUX PEAKIUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJICIICTBEHHBIE CBA3UM U
MPOTUBOPEUHUS B U3YyUAEMbIX MIPOIIECCaX U SIBIICHUSX.

ba3oBble ucciaeaoBare/ibCKue 1eiiCTBUS !

YMEHHUE HCIOJIb30BaTh IMOCTABIEHHBIE BOMPOCHI B KayeCTBE MHCTPYMEHTA
MO3HAHWS, a TakKe B KAdeCTBE OCHOBBI s (DOPMUPOBAHMS TUIIOTE3BI TIO
IPOBEPKE MPABWIHLHOCTH BBICKA3bIBAEMBIX CYKICHUM;

npuoOpeTeHne OIbITa MO TUIAHUPOBAHUIO, OPTraHU3allMd W TMPOBEIACHUIO
YUYEHUYECKHX DKCIIEPUMEHTOB, yMEHuEe HaOJIogaTh 3a XOJAOM Ipolecca,
CaMOCTOSITETTLHO MPOTHO3UPOBATh €r0 Pe3ysbTar, (GOPpMYIUPOBATH 0000IIEHUS U
BBIBOJIBI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITAa, UCCIIECOBAHUS, COCTABIISTh OTUET
0 MpoJIeTTaHHOM pabore.

PabGora ¢ undopmanmei:

yMEHHE BBIOWpaTh, AHAIU3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIUIO
pPa3JIMUHBIX BUJIOB U (POPM MPE/ICTABICHUS, MOTYYaeMYyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4dHO-TIONYJIApHAsl JIUTEpaTypa XUMHUYECKOrO COJIepKaHUs, CIpPaBOYHBIE
nocobusi, pecypcsl MHTepHeTa), KPUTUYECKH OIICHUBATH NPOTUBOPEUMBYIO H
HEOCTOBEPHYIO MH(POPMAIIHIO;



YMEHHE MPUMEHSTh Pa3JIMYHbIC METOJBI M 3alpOoChl MPHU MOUCKE U OTOOpE
uHGOpMAIIMM W COOTBETCTBYIOLIUX JaHHBIX, HEOOXOAMMBIX [JIsi BBIMOTHEHUS
y4eOHBIX U MO3HABATENIBHBIX 3a7a4 ONPEAeTIEHHOT0 TUIIA, MPUOOPETEHUE OTbITA B
0o0JlacTU  HMCTOJIb30BaHUSI MH(DPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,
OBJIQJICHUE KYJbTYPOU aKTUBHOTO UCIOJIB30BAHUS PA3IMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENILHO BHIOUPATh ONTUMAIBHYIO (OpMY MpeAcTaBiIeHUST HHPOPMAIIUKA U
WUIIOCTPUPOBATh pEIIaeMble 3a/laud  HECIIOXKHBIMU CXE€MaMH, JuarpaMmamu,
OpyrumMu popMamu rpaduku U UX KOMOMHAIUSMU;

yMEHUE UCIONb30BaTh M AaHAIM3UPOBATH B Mpolecce YydyeOHOU W
UCCJIEIOBATEIBCKON JEITEIBHOCTH MH(OPMAIUIO O BIMSHUU TPOMBIIIEHHOCTH,
CEIBCKOI0 XO35MCTBA WM TPAHCIIOPTA HA COCTOSHHE OKPYXkKAIOIIEH NPUPOJHOU
CpEnBbL.

KoMMyHuKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIE 1eCTBUS:

yMEHHUSl 3aJaBaTh BOMPOCHl (B XoJe Auanora W (WiIM) JHUCKYCCHM) TIO
CyImIeCTBY  OOCYyXmaeMol TeMbl, (OPMYJIHPOBATH CBOM  MPEIJIOKCHUS
OTHOCHUTENIbHO BBITIOJIHEHUS TPEIJIOKEHHON 3aa4H;

YMEHHS  MPEICTaBIATh  IOJNYYEHHBIE  pE3yJNbTaTbl  I[03HABATEIbHOU
NEATETbHOCTU B YCTHBIX M TMHUCBMEHHBIX TEKCTax; JeNaThb MNPE3CHTALUI0
pPEe3yJAbTATOB BBHIMIOJHEHUS XUMHUYECKOr0 SKCIEPUMEHTa (J1abopaTOPHOrO OIMbITA,
1a6opaTopHOM pabOThI MO UCCIICIOBAHUIO CBOMCTB BEIIECTB, Y4€OHOr0 MPOEKTA);

yMEHUS y4eOHOTO COTPYJHHYECTBA CO CBEPCTHUKAMHM B COBMECTHOM
MO3HABATEIbHOM W  HCCIENOBATEIbCKOW  JIEATEIIBHOCTH  NPU  PEHICHUU
BO3HUKAIOUIMX NPOOJIEM Ha OCHOBE Y4éTa OOLIMX HMHTEPECOB M COIJIACOBAHMS
no3utivii (00CyXkaeHus, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOpIUHAIIUS
COBMECTHBIX JECHCTBHI, OIpEAEICHUE KPUTEPUEB IO OLEHKE KaudecTBa
BBITIOJTHEHHOM pabOTHI U Apyrue).

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUA:

YMEHHE CaMOCTOSITEIBHO ONPENENATh LEIU AEATEIbHOCTH, IUIAHUPOBATH,
OCYUIECTBIISATh, KOHTPOJIHUPOBATh M MPU HEOOXOIUMOCTH KOPPEKTHUPOBATH CBOIO
JeSITEeNHHOCTh, BHIOUPATh HarbOonee d3(PPEeKTUBHBIC CITOCOOBI pEIIeHUsT YUeOHBIX U
MMO3HABATENBHBIX 337]a4, CAMOCTOSITEIbBHO COCTaBJISITh WM KOPPEKTHUPOBATh
MPEJIOKEHHBIM  AJITCOPUTM  JIEUCTBUKA TIPM  BBITIOJIHEHWM 33JaHUA C YYETOM
MOJTyYEHHsI HOBBIX 3HaHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKLHUX,
OLICHUBATh COOTBETCTBHUE IMOJIYUYEHHOrO pe3yjbTaTa 3asBICHHON L€, YMEHUE
UCIIO0JIb30BaTh U aHAJTU3UPOBATH KOHTEKCTHI, Mpe/jaraeMble B YCIOBUU 3aaHUM.

NPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeameTHBIX pPeE3ylbTATOB IO OCBOEHUIO 005S3aTE€IBLHOTO
CONlep KaHMsl, YCTAHOBJIECHHOTO JIaHHOW deaepanbHOil pabodeil mporpammoi,
BBIJICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCSA HAay4yHbI€ 3HAHUS, YMEHUS U CIOCOOBI



neucTBuil, crnenuduyueckue I8 TPEAMETHOM o0sacTu  «XUMHS», BHJbBI
NESITEIbHOCTH  II0  TOJYYEHHI0O HOBOI'O 3HAaHUA, €ro  HUHTEPIPETALH,
peoOpa3oBaHUIO M IPUMEHSHUIO B PA3JIMUHBIX YUCOHBIX M HOBBIX CUTYaIIUSX.

K koHiy oOyuenusi B 8 kiacce npeMeTHble pe3ysibTaThl HA 0230BOM yPOBHE

JOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y 00YJaIOIIUXCA YMEHUI:

e PAaCKpbhIBaTh CMBICII OCHOBHBIX XHMHUYECKUX IOHSTHUI: aTOM, MOJIEKYJIa,
XUMUYECKHM 3JIEMEHT, IMPOCTOE BEIIECTBO, CJIOXHOE BEIIECTBO, CMECH
(omHOpOIHAST M HEOJHOPO/AHAS ), BaJIGHTHOCTh, OTHOCUTENIbHAS aTOMHAS U
MOJIEKYJISIpHAsi Macca, KOJWYECTBO BEIECTBA, MOJb, MOJApHAas Macca,
MaccoBas JOJIsI XUMUYECKOTO JIEMEHTa B COSTMHEHUH, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHE, COJb, JIJIEKTPOOTPHUIATEIBHOCTh, CTEIEHb
OKHUCJICHUSI, XUMHYECKasi peakius, KiaccuPuKamus peakiuil: peakiuu
COCIMHEHMS, pEaKUUHU PA3I0KEHUSA, pPEAKUUM 3aMEIICHHS, pPEaKUUu
oOMEHa, 2K30- U DHJIOTEPMHUUECKHE PEAKIINH, TEIUIOBOW (P EeKT peakiuu,
AIpO aToMa, AJIEKTPOHHBIM CJIOW aToma, aTOMHash OpOuTalb, pPaaNycC
aToMa, XMMHYECKAsl CBSI3b, MOJIAPHAS W HEIMOJSPHAS KOBAJIEHTHAS CBS3b,
VOHHAs CBS3b, MOH, KATHOH, aHWOH, PacTBOP, MaccoBas JOJIS BEIIECTBA
(TpolleHTHAs KOHIICHTPAIIHs) B PaCTBOPE;

e WUIIOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX XHMHWYECKHUX TMOHATHN U
MIPUMEHSATH 3TU MOHATHS IPU ONMMCAHUU BEIIECTB U UX NPEBPAILICHUN;

e HCIOJIb30BaTh XUMHUYECKYH) CHMBOJMKY JUIS COCTaBjieHUs (opMyn
BEIIECTB U YPABHEHUN XUMUYECKHUX PEAKIIUM;

e OIpEAeNsaTh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENEHb  OKUCIICHMS]  DBJIEMEHTOB B  OWHApHBIX  COCIMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OINPEACIEHHOMY KJIAcCy COCIUHEHUU IO
dbopmynamM, BHA XHUMHYECKOHM CBS3M (KOBaJCHTHAas W HWOHHAs) B
HEOPraHUYECKHUX COCINHEHHUSIX;

e packpeBaTh cmbich Ilepuogumueckoro 3akona JI. WM. Menneneesa:
JNIEMOHCTPUPOBATh IIOHUMAHUE TMEPUOIUYECKON 3aBUCUMOCTH CBOMCTB
XMMUYECKHX 3JIEMEHTOB OT WX MOJOXKEHHUs B llepumommueckoil cucreme,
3aKOHOB COXPAHEHMSI MACChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHHUsI, 3aKOHa ABOTapo;

e OIMCHIBATh W XapaKTepu3oBaTh TabmuuHyro ¢opmy Ilepuoanueckoit
CUCTEMBl XHWMHYECKHX JJEMEHTOB: pPa3juyarh MOHATUA «TJIaBHas
noarpynmna (A-rpynmna)» u «mnodboyHas noarpynna (b-rpynmna)», maneie u
OOJBIIIE TEPHUOJbI, COOTHOCUTh OOO3HAYCHUs, KOTOPbIE HMEIOTCA B
tabnuie «llepuoguyeckas cucreMa XuMHUYeckux diaemeHToB J[. .
MenpgeneeBa» C YHUCIOBBIMHA XapaKTEPUCTUKAMH CTPOCHHUSI aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, o0lee Yucio 31eKTPOHOB
U pacrpeieNieHHe UX 0 SJIEKTPOHHBIM CIIOSIM);

KJIACCUPUIMPOBATh XUMHUUYECKUE 3JIEMEHTbI, HEOPraHUYECKHE BEIIEeCTBA,
XUMUYECKHE peakuuu (10 YUCIAy U COCTaBY YYAacCTBYIOLIUMX B pEaKIUU
BELIECTB, M0 TEIJIOBOMY 3 (PexTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHUMHYECKHME CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPXKAsi OMUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX
YPAaBHEHHUM COOTBETCTBYIOIINX XUMHUECKUX PEAKIIHM;

MPOrHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTU OT UX KaU€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAaHHS XUMHUYECKUX NPEBpallCHUN B
Pa3JIMYHBIX YCIOBUSAX;

BBIUMCIIATH OTHOCHUTENbHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO  MAaccChl
BEUIECTB, MAaCCOBYIO JIOJI0 XHMHYECKOrO0 »dJeMeHTa 1o ¢dopmyse
COEITMHEHHUS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PEAKLINU;

IPUMEHSATh OCHOBHBIE OINEPALMU MBICIUTEIBHON NEATEIbHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CHCTeMAaTHU3aluIo, KilacCU(PUKaAIHUIO,
BBISIBJICHUE TPUYUHHO--CIICJACTBEHHBIX CBSI3€M — ISl U3YYCHUS CBOWCTB
BEUIECTB M XHWMHYECKMX pEAKIHMi, €eCTECTBEHHO-HAYYHBbIE METOJbI
NO3HAaHUSA — HAONIOJEHHE, M3MEpPEHUE, MOJCIMPOBAHUE, SKCIEPUMEHT
(peanbHBINA U MBICTICHHBIN);

clenoBaTh  IpaBWJaM  [OJb30BaHUS  XUMHYECKOM  TOCYIOM U
7a0opaTOpHBIM  O0OpPYZOBAaHMEM, a TaKXKe IpaBujaM oOOpallleHus ¢
BEUIECTBAMH B COOTBETCTBUU C€ HWHCTPYKIMUSMU IO BBINOJIHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TMOJXYYEHUI0O U COOMpaHHUIO
ra3oo0pa3HbIX BeHIECTB (BOAOpPOJAa M KHUCJIOPOJa), MPUTOTOBICHUIO
pPacTBOPOB C ONMPEAECIEHHON MAacCOBOM JOJIEM PaCTBOPEHHOI'O BEILECTBA,
IUIAHUPOBAaTh M MPOBOAWTH  XMUMHYECKHME  DKCIIEPUMEHTHI MO
pPacro3HaBaHHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIbI0 HHIMKATOPOB
(;makmyc, heHondTanenH, METUIIOPAHXK U APYTHE).

K koHiy oOyuenust B 9 kiacce npeMeTHbIC pe3yJbTaThl HA 0230BOM yPOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

pacKpbiBaTh CMBICI OCHOBHBIX XWMHYECKHUX MOHSATHUWA: XHUMHYECKHUM
AIIEMEHT, aTOM, MOJEKYJa, HOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CIIOKHO€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCJICHHS, XUMUUECKasi peakilusi, XUMUYecKas CBs3b, TEIUIOBOM 3P deKT
peakuuu, MOJb, MOJAPHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, AJIEKTPOJIIMTHUYECKAsT IUCCOLMAINS, PEAKIUU HOHHOTO
oOME€Ha, Karaau3atop, XUMHUYECKOE paBHOBECHE, OOpaThuMble U



HEOOpaTUMBbIE pEeaKIuU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIINH,
OKHCIINUTENIb,  BOCCTAHOBHUTEIb, OKHCJICHHE H  BOCCTAHOBJICHHE,
ajutorponusi, aMm(GpOTEPHOCTh, XUMHYECKas CBSA3b (KOBAJICHTHAs, MOHHAs,
METaJUTMYECKasi), KPUCTAUIMYECKAsT peHIETKa, KOpPpo3usi METaJIOB,
CIUIaBbl, CKOPOCTh XHMMHUYECKOW pEaKUHH, MPEAEIbHO JIOMyCTUMAs
koHnenTpanus [TJIK BemecTna;

WUTFOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHMHYECKUX IIOHSITHM U
MIPUMEHSATH TU MOHATHS MPU ONMMCAHUU BEIIECTB U UX NPEBPAILLICHUN;
UCIIOJIb30BaTh XHMMHMUYECKYI0O CHMBOJIUKY JUISI COCTaBJICHUS (POpMys
BEIIECTB U YPABHEHUN XUMUYECKHUX PEAKIIUM;

ONPENECIISITh BAJIECHTHOCTh U CTEIICHb OKUCIICHUSI XUMUYECKUX 3JIEMEHTOB B
COCAMHEHUSAX PA3JIMYHOrO COCTaBa, IPUHAMICKHOCTh BEIIECTB K
ONpeNIeIEHHOMY KJIACCy COEIMHEHUN 1o (opMyraMm, BHUI XUMHYECKOH
CBs3W (KOBWJICHTHAs, WOHHAs, METANIMYECKas) B HEOPTraHUYECKUX
COCIMHEHUSAX, 3apsii MOHA M0 XUMUYECKON (QopMyIe, XapaKTep Cpeabl B
BOJIHBIX PacTBOPax HEOPraHWYECKUX COCIAMHEHHM, THUIl KPUCTAJUIMYECKOMN
PEIETKM KOHKPETHOTO BEIIECTBA;

packpsiBath cMmbIica Ilepuomnueckoro 3akona J[. M. MenneneeBa wu
JIEMOHCTPUPOBATh €ro IMOHMUMAHHUE: ONHUChIBATH W XAPAKTEPHU30BATh
tabnuunyo ¢opmy llepuoandeckoit CUCTEMbl XUMHUUYECKUX JJIEMEHTOB:
pa3Iuyuarth TMOHATHS «rjaBHas mnoarpynmna (A-Tpymnma)» H  «1moOodYHast
noarpynna (b-rpynma)», manble u OONbIIHE TEPUOABI, COOTHOCHTH
00O3HAUYEeHUsI, KOTOpPhIE MMEIOTCS B TMEPUOAMYECKONM Tabiuie, C
YUCJIOBBIMM  XapaKTEPUCTUKAMHU  CTPOCHHUSI aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB MW 3apsj sjapa, OOIIee YHUCIO DJJIEKTPOHOB U
pacrpeieicHie HX 10 D3JICKTPOHHBIM CJIOSM), OOBICHATH OOIIHe
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB JJIEMEHTOB M UX COCAUHEHUN B
npeaenaax MaJibIX MEPUOJIOB U TJIABHBIX MOATPYIN C YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(UIIUPOBATh XUMHUUYECKHE DJIEMEHTHI, HCOPraHWYECKHE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YUCIy U COCTaBY Y4YAaCTBYIOIIUX B PEaKIUU
BEIIIECTB, MO TEIIIOBOMY (P hEKTy, M0 U3MEHEHUIO CTENeHed OKUCIICHUS
XUMUYECKHUX JIEMEHTOB);

XapaKTepru30BaTh (OIMHUCHIBATh) OOMIME M CHEIU(PHICCKHE XHMHYCCKHE
CBOWMCTBA MPOCTBIX M CIOXKHBIX BEHIECTB, IOATBEPKAAS OIHUCAHUE
MpUMEPAMU MOJIEKYJISIPHBIX W HOHHBIX YPaBHEHUM COOTBETCTBYIOIIUX
XUMHUYECKHUX PEaKIUii;

COCTAaBJISITh  YPABHEHHSI JJEKTPOJIMTUYECKOM JUCCOLMALMMU  KHUCIOT,
LIEJI0YEH U COJIEM, TTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIINI NOHHOTO



oOMeHa, ypaBHCHHMS pEaKIUd, MOATBEPKIAIONIUX CYIICCTBOBAHUC
TCHETUYECKOU CBSI3M MEXKIY BEIIECTBAMH Pa3IUYHBIX KJIACCOB;
pPacKpbhIBaTh CYIIHOCTh OKHCIWTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIHMA
MOCPEIICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCca ATUX PEaKIIN;
MIPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBUCHMOCTH OT WX CTPOCHHSA,
BO3MOXKHOCTH TIPOTEKAHUS XHUMHYECKUX TPEBpaIlleHud B Pa3IuIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJIGKYJIAPHYIO W MOJSPHYIO MAacChl
BCIIECTB, MAaCCOBYIO JIOJI0 XHMHYECKOr0 »JJeMeHTa 1o QopMyIie
COCIMHEHHS, MAaCCOBYIO JIOJIO BEIIECTBA B PaCTBOPE, IMIPOBOJIUTH PACUEThI
110 YPaBHEHUIO XUMUYCCKON PEaKITUu;

coONoaTh  MpaBWwia  MOJb30BAaHUS  XUMHUYECKOM  TOCyAOM U
7a00paTOpHBIM  O0OPYJIOBAaHMEM, a TaKXe TMpaBuiaa oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHMM C HWHCTPYKIMSIMH TI10 BBIOJTHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TI0 TOTYYEHHUI0O U COOMPaHUIO
ra3o000pa3HbIX BEIIECTB (aMMHAaKa U YIJIEKUCIIOro ra3a);

MPOBOJAUTh  PEaKIMH,  IOJATBEPXKIAIOIIME  KAYeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PAcO3HABATH OMBITHBIM MyTEM XJIOpUJI-, OpOMU/I-,
nonua-, kapbonar-, ¢ocdar-, cuIMkar-, Cyibdpar-, TUIPOKCUI-UOHBI,
KaTHOHBI aMMOHHUS M HWOHBI W3YYEHHBIX METAIJIOB, NMPUCYTCTBYIOIIHE B
BOJIHBIX PACTBOpPax HEOPTaHMYECKUX BEIECTR;

MIPUMEHSTh OCHOBHBIC OIEpallii MBICITUTEIBHON AEATEILHOCTH — aHAIU3
U CHUHTE3, CpaBHEHUE, OO0OOIIEHHUE, CHUCTEMaTU3AIUIO, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — I M3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX pEaKIMi, eCTeCTBEHHO-HAy4YHbIC METOAbl TIO3HAHHUS —
HaOII0JICHUE, WU3MEPEHHUE, MOJSIMPOBaHUE, SKCIIEPUMEHT (pCaIbHBIN U
MBICJICHHBIH ).



TEMATUYECKOE INTAHUPOBAHUE

8 KNIACC
No 1/ HaumeHoBaHMe pa3/iesioB U TeM Kosm4ecrso yacos duaekTpoHHble (LM poBbIe) 00pa3oBaTeJbHbIE
°n/m
NporpamMMmbl Bcero pecypchbl
Paznea 1. [lepBonayajibHble XUMUYeCKHE TIOHATHS
XuMust — BakHasi 001aCTh
1.1 €CTECTBO3HAHMS U IIPAKTHUUECKON 5 bu6mmoreka LIOK https://m.edsoo.ru/7f41837¢c
JIesTEeTbHOCTH YeI0BeKa
1.2 BemectBa 1 XuMHu4uecKue peakiuu 15 bu6mmoreka LIOK https://m.edsoo.ru/7f41837c
Hroro mo pazneny 20

Paznen 2. BaxHeilune npeacTaBuTe/ I HEOPraHM4eCKUX BellecTB

Boznyx. Kucnopon. [Tonsitue 06

2.1 6 bubnuoreka IIOK https://m.edsoo.ru/7f41837¢c
OKCHIaX
B I

2.2 OAOPOALLIOHATHE O KHEOTax 8 bu6mmorexa IIOK https://m.edsoo.ru/7f41837c
COTISIX
Bona. P LI 0

2.3 A8, TACTBOPRL. LIOWIIHE O 5 bubmuoreka IIOK https://m.edsoo.ru/7f41837¢c
OCHOBAHUAX
O

2.4 CHOBHDIC IfHaCCH HEOprafHeciux 11 bu6mmoreka LIOK https://m.edsoo.ru/7f41837c
COeIMHEHU N

Hroro no pazueny 30

Pasnea 3. Ilepuonnueckuii 3axon u [lepuoanuyeckas cucrema xumudeckux iemeHToB JI. U. MenaeneeBa. CTpoenne aToMoB.

Xumuueckasi cBsi3b. OKHCJINTEIbHO-BOCCTAHOBHTE/IbHbIE pe€aKuu

3.1

[Teproauueckuii 3aKOH U
[Tepuoanueckas cucrtema
XHMHYECKUX djiemMeHnToB Jl. M.

bu6nmoreka LIOK 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
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Mennene-eBa. CTpoeHue aToma

Xumnyeckas cBsi3b. OKUCINTEIHLHO-

3.2 BOCCTAHOBHTENbHbIE PEAKIH 8 bu6mmoreka LIOK https://m.edsoo.ru/7f41837c
Hroro no pazneny 15 bu6mmoreka LIOK https://m.edsoo.ru/7f41837¢c
PeszepBHOE Bpems 3 bubmuoteka [{OK https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME



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

9 KVIIACC

HanmeHoBanue pa3iesioB U TeM
NPOrpamMMsbl

Ne i/

Koan4yecTBo 4acoB

Bcero

DJIeKTpOHHbIe (LM (pPpOBHIE)
o0pa3oBaTe/bHbIE pecypchl

Pa3znen 1. BeniecTBO M XUMHYeCKHE peaKkumn

[ToBTOpeHME 1 yriuyoOiieHne 3HAHUH

1.1 5 bubmuoteka I{OK https://m.edsoo.ru/7f41a636
OCHOBHBIX Pa3/IesIoB Kypca 8 Kjacca
OcCHOBHBIE 3aKOHOMEPHOC ecK
1.2 " BHVB ' HOMEPHOCTH XuMHACCIX 4 but6mmoreka LIOK https://m.edsoo.ru/7f41a636
peaxuui
C) .
1.3 JICKTPOTHMTICCHAA MCCONHAtA 8 bubmuoteka I{OK https://m.edsoo.ru/7f41a636
XUMHUYECKUE PEAKIIMU B pacTBOPAX
Hroro no pazneny 17
Pa3zgen 2. HemeTayibl M UX COeANHEHUS
06 e e
2.1 Tt XApAKTEPHCTIRG XUMITICCIIX 4 bubmuoreka LIOK https://m.edsoo.ru/7f41a636
anemeHToB VIIA-rpymnmsl. ["anorenst
OO01as XapaKTepuCTUKa XUMHUECKUX
2.2 sneMeHToB VIA-rpynmsl. Cepa u eé 6 bubnuoreka LIOK https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO0m1as XapaKTEPUCTUKA XUMHUIECKUX
2.3 aneMeHTOB VA-rpymisl. A3ot, pochop u 7 bubmmoreka LIOK https://m.edsoo.ru/7f41a636
UX COETUHEHUS
OO61mas xapaKTepUCTHKa XUMUYECKUX
24 anemeHToB |V A-rpynmel. Yraepon u 8 bubnuoteka I{OK https://m.edsoo.ru/7f41a636
KPEMHHHI ¥ UX COCTUHEHHS
Hroro no pazneny 25

Pa3zgen 3. Mera/uibl M UX COeINHEHU ST



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

3.1 OO01Ire CBOMCTBA METAILIIOB 4 but6mmoreka LIOK https://m.edsoo.ru/7f41a636
3.2 Baxnetinme MeTamibl 1 UX COSIUHCHUS 16 bubmuoreka I{OK https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pa3zpnen 4. Xumus u okpy:xamomas cpeaa
4.1 E:ii(;za 1 MaTCpHATIEL B HH3HH 3 bubmuoreka IIOK https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHoe Bpems 3 bubnuoreka LIOK https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE
8 KUIACC

Ne i/

Tema ypoka

KoanuecTBO 4acos

Bcero

JIeKTPOHHbIE HU(POBbLIE
o0pa3oBaTe/bHbIE pecypchl

1 [Ipenmer xumMuu. Pois XUMuHU B KU3HU 1 bubmmorexa LIOK
yesoBeKa. Tena u BemecTsa https://m.edsoo.ru/ff0d210c

2 [Tonatue o MeToaxX MO3HAHUS B XUMUU 1 bubamorera LOK

https://m.edsoo.ru/ff0d227e
[Tpaktrueckas padorta Ne 1 «IIpaBuna

3 paboThI B 1a60paTOpUN U IPUEMBI 1 bubnmnoreka [JOK
oOparteHus ¢ JIabopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM»

4 Yuctele BemiecTBa U cMecu. CriocoOsl 1 bubnmoreka [JOK
paszaeneHust cMecen https://m.edsoo.ru/ff0d26ca
[Tpaktuueckas padora Ne 2 «Pa3nenenue

5 cMmeceil (Ha mpuMepe OYNCTKHU MOBAPEHHOMN 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0d28c8
COJIH)»
butmmoreka [IOK

6 ATOMBI H MOICKY I 1 https://m.edsoo.ru/ff0d2a6c

7 XHUMHYECKHUE JIEMEHTBI. 3HAKU (CUMBOJIBI) 1 bubmuoreka [JOK
XAMUYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThlie U ClIOKHBIE BElllecTBa 1 bubamorera LOK

https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 brbamorexa HOK

https://m.edsoo.ru/ff0d2d50

10 3aKOH MTOCTOSIHCTBA COCTaBa BELIECTB. 1 bubnnorexa [IOK

Xumuueckas popmysa. BaaeHTHOCTh

https://m.edsoo.ru/ff0d2eae



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

aTOMOB XMMHYCCKHX DJICMCHTOB

OTHOcHTENbHAS aTOMHAs Macca. bubmuorexa [IOK
11
OTtHocuTenbHAsI MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10Jis1 XUMHUYECKOTO 3JIEMEHTA B but6mmoreka [IOK
COEeIMHEHNH https://m.edsoo.ru/ff0d350c
13 KonugecTBo BemecTBa. Moibs. MorsipHas bubmuorexa [IOK
Mmacca https://m.edsoo.ru/ff0d5230
14 ®du3ndecKue U XUMUYECKUE SBICHUS. bu6mmoreka LIOK
Xumuyeckas peakuus https://m.edsoo.ru/ff0d37fa
[Tpu3HaKy U yCI0BUS MIPOTEKAHUS bubmmoreka [IOK
15 .
XUMHYECKHUX PEaKIni https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMS MACCHI BEIIECTB. bubnnorexa [IOK
XUMHUYECKUE YpaBHECHUS https://m.edsoo.ru/ff0d3b88
17 Breraucnienust komaecTBa, MacChl BEIIECTBA bubmuorexa [IOK
110 YPaBHEHUSAM XUMHUYECKUX PEAKIUI https://m.edsoo.ru/ff0d5708
Knaccudukanuss XUMHYECKUX PEaKIHi
18 (coe I/IH(I;HI/U{H A3JI0KCHUS sahlze eLII-II/ISI bubmmorexa [JOK
A s ’ - ’ https://m.edsoo.ru/ff0d3f34
obmeHa)
M. B. JIOMOHOCOB — y4€HBIi1-
19 sHIMKIoNeAuCT. O000IIeH e 1 bubmmorexa [IOK
H ACT Hf https://m.edsoo.ru/ff0d40c4
CHUCTEeMaTH3aIus 3HAaHUH
20 Kontponbnas pabota Nel o teme bubnmnoreka [JOK
«BelecTBa 1 XUMHUECKHUE PEAKIIUI https://m.edsoo.ru/ff0d4290
Boznyx — cmech razos. CoctaB Bo3ayxa.
21 KHC?I}(;XO — 3JIEMEHT U IPOCTOE Beﬂy;(CTBO bubamorera LOK
poA P Hl ' https://m.edsoo.ru/ff0d448e
O30H
99 dusndeckue U XUMUYECKHE CBOMCTBA bubnunorexa LIOK

KHCJIOpO/a (peaKLUl OKUCIICHUS, TOPEHHUE).

https://m.edsoo.ru/ff0d4614



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614

ITonsarue 006 oxcumax

Croco0s!I TosTy4eHus: KUCIIOpo/ia B

23 71a00paTOPHH M IMPOMBIILIICHHOCTH bubmorexa IOK
paTop P ' https://m.edsoo.ru/ff0d497a
[TpumeHeHue KuciIopoaa
TertoBoit 3 PeKT XUMHUIECKOM PeaKInH,
24 MOHATHE O TEPMOXMMHYECKOM YpaBHECHUN bubmmorexa LIOK
p P : https://m.eds00.ru/ff0d4790
9K30- M SHAOTEPMHUYCCKHUX PEAKITHIX
TorumBo (HedTh, yroib U METaH).
25 3ar ;13H61§1/qu];o3 . a, CIIOCOOBI Z:ro bubmorexa LIOK
P %3, https://m.edsoo.ru/ff0d4c4a
IPEIOTBPALICHUS
[IpakTueckas padora Ne 3 o Teme
26 «IlonydeHue u coOMpaHue KUCIOpOoaa bubmmorexa LIOK
Y . p poa, https://m.edsoo.ru/ff0d4ae2
W3YYEHHUE €ro CBOMCTBY
97 Bonopoa — 351eMeHT 1 IPOCTOE BEIIECTBO. bubnmoreka [JOK
Haxoxnenue B mpupojae https://m.edsoo.ru/ff0d4ddo
28 ®du3nuecKue U XUMHUYECKHUE CBOMCTBA bubmuoreka [IOK
Bogopoaa. [I[pumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsITHE O KUCIIOTAX M COTAX bubmmorexa [IOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0sI MoTydeHus: BOJAOPOa B bubnmnoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padota Ne 4 o Teme
31 «ITomyuenne u cobupaHue Bogopoaa bubmorera [JOK
i . p AOPOAa, https://m.edsoo.ru/ff0d4f42
U3YYCHUE €T0 CBOWCTBY
N bubmuorexa [IOK
2 M i . A
3 OJISIpHBIA 00BEM ra3oB. 3aKoH ABOrajapo httos://m.edsoo.ru/ffod542e
33 Brerancienuns 00bEMa, KOJIMYECTBa BEIIeCTBa bubmuorexa [IOK

rasa 1o ero U3BeCTHOMY KOJIMYECTBY

https://m.edsoo.ru/ff0d55a0



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0

BEIIECTBA WIN 00BEMY

Beruncnenus 00EMOB ra3oB 10 YpaBHEHHUIO

bubmuorexa [IOK

34 0bé
peaKiu Hi‘ OCHOBEC 3aKOHa OOBEMHBIX https://m.edsoo.ru/ff0d5708
OTHOIIICHUI Tra30B
35 ®dusnyueckue 1 XUMHIECKUE CBOMCTBA BOBI bubmmorexa [IOK
A https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanuii. [lonstue 06 bubmuorexa [IOK
WHJIUKAaTOpax https://m.edso0.ru/ff0d59e2
Bona kak pactBoputens. HachleHHbie u
37 HeIfaCBI :HHHe paCTBO bl MaLC]-:JOBa}I oJIst bubmorexa LIOK
B P PPl a https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B pacTBOPE
[Ipaktuyeckas padota Ne 5 o reme
«IIpuroroBienue pacTBOpOB ¢ bubnuoreka [IOK
38 .. N .
onpeneaEéHHON MacCOBOM J0JIeH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBAY
39 Konrponbnas padora Ne2 o reme bub6mmorexa [IOK
«Kucnopoa. Bonopoa. Boxa» https://m.edsoo.ru/ff0d6342
Okcupl: cocTaB, Kiaccudukanus, bubmuorexa [IOK
40
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
ITonydyeHue 1 XuMHUYECKHUE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubamorera LOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHOBaHHUS: COCTaB, KJIacCU(pUKAIIHS, bubmuorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 ITonyyenue u XMUMHYECKUE CBOMCTBA bubnuorexa [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, kiaccudukanms, bubnunorexa LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ffOdfee2
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bu6nmorexa [IOK

45 [Tonmyyenue 1 XUMHUYECKHE CBONCTBA KUCIIOT
i https://m.edsoo.ru/ffOdfee2

46 Conu (cpenHue): HOMEHKIATypa, CIoCOObI bubnuorexa [IOK
MOJYYEHHS, XUMUYECKUE CBOMCTBA https://m.edso00.ru/00ad9474
[TpakTuueckas paborta Ne 6. Pemenue

47 SKCHEPUMEHTAIBHBIX 33Ja4 110 TEME bubnmoreka [JOK
«OCHOBHBIE KJTACChI HEOPTAHHUECKHUX https://m.edsoo.ru/00ad9b7c
COEJIUHEHUI»

48 I'eneTnueckas cBsA3b MEXKIY Kiaccamu bubmuoteka [IOK
HEOPraHWYECKUX COCIMHEHUM https://m.edsoo.ru/00ad9a50
O6001IeHre U cucTeMaTrU3aIus 3HaHUH 110

49 Teme "OCHOBHBIE KJIaCChl HEOPTaHMUECKUX bubmmorexa LIOK

o P https://m.edso00.ru/00ad9ch2
COEMHEHUN
Konrponsnas padora Ne3 no reme
50 "OCHOBHBIE KJIaCCHI HCOPTAHHMYECKUX bubmmorexa [IOK
. P https://m.edsoo.ru/00ad9ela
COCIMHEHUN
[lepBbie TOMBITKU KIaCCHPUKAITUU
51 XUMHUYECKHX 311eMeHToB. [loHsaTHE O bubmmorexa [IOK
) https://m.edsoo.ru/00ad9ffa
rpynmnax CXoAHbIX 3JIEMEHTOB
Ilepnonnueckuii 3akoH u [lepuonnueckas
52 cUCTEeMa XUMHUYECKHUX 3aeMeHToB /I, 1 bubmmorexa LIOK
o https://m.edsoo.ru/00ada52c
Menpaeneesa
53 [lepuoapl, rpyIIObL, HOATPYIIIIEI bubnnorexa LHOK
P > TPV, 26 https://m.edsoo.ru/00ada52c

54 Crpoenue atomoB. CocTaB aTOMHBIX SIZIED. bubnnoreka [JOK
H3oTomnsl https://m.edsoo.ru/00ada342

55 CtpoeHue IeKTPOHHBIX 0007I0YEK aTOMOB bubnuorexa [IOK

aneMmeHTOB [lepuoanyeckoii cuctemsl . H.

https://m.edsoo.ru/00ada6bc
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Meunneneena

XapaKkTepucTUKa XMMHUYECKOTO JIEMEHTA 110

56 ero nonoxxenuro B [lepuoguueckoit cucteme bubmmorexa [IOK
https://m.edsoo.ru/00ada824
J1. 1. MenaeneeBa
3unauenue [lepuonnyeckoro 3akoHa Jist
57 pa3BUTHA HAayKH U npakTuku. J. 1. bub6mmorexa [LIOK
MenpeneeB — y4€HbIU, NIEArOr U https://m.edsoo.ru/00ada96e
rpakJlaHuH
DIEeKTPOOTPULIATEIIBHOCTh aTOMOB bubnnorexa [IOK
58
XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmmoreka [IOK
59 Hormast XuMieckas cBssb https://m.edsoo.ru/00adac34
60 KoBasneHTHas moyisipHasi XUMUYECKasi CBS3b bubmmorexa [IOK
https://m.edsoo.ru/00adaab8
61 KoBanieHTHast HETOsIpHAS XUMHUYECKas bubnmnoreka [JOK
CBA3b https://m.edsoo.ru/00adaab9
bubnunorexa LIOK
62 CTeneH, okuceHs https://m.edsoo.ru/00adae28
63 OKHUCIUTEIIEHO-BOCCTAaHOBUTEIIBHBIC bubmuorexa [IOK
peaknuu https://m.edso00.ru/00adb076
64 OKHCIUTENN U BOCCTAHOBUTEIHN bubmmorexa [IOK
https://m.edso00.ru/00adb076
65 Konrponsnas pabora Ne4 o reme bubnnorexa [IOK
«Ctpoenue atToma. XUMHUYECKas CBSI3b) https://m.edsoo.ru/00adb486
66 O6001IeHre U cucTeMaTU3aIus 3HaHUH 110 bubnnoreka [JOK
TeMe "BemecTBa u XumMuieckue peakuuu"” https://m.edsoo.ru/00adb33c
67 O06o0011eHre 1 cUCTeMaTU3alus 3HAaHUN TI0 bubnmoreka [JOK

Teme "OCHOBHBIE KJIACChl HEOPTraHMYECKHUX

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

68 O06o001eHne B CUCTEMAaTH3aIMs 3HAHUH 110 1 bubmuorexa [IOK
teme "Ctpoenue atoma. XuMHueckas cBs3p" https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



https://m.edsoo.ru/ff0d61c6

9 KVIIACC

KoanuyecTBOo 4acos

Nen/m | Tema ypoka B DJIeKTPOHHbIe M (poBbIe 00pa3oBaTeIbHbIE pecypchl
cero

Ilepnonuueckuii 3aKOH.

1 [lepronuueckas cucTeMa XUMHIECKUX 1 bu6mmoreka LIOK https://m.edsoo.ru/00adb59e
anemenToB JI. . Menzaeneena
3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB

2 XUMHUYECKHUX 3JIEMEHTOB IIEPBBIX TPEX 1 bu6mmoreka LIOK https://m.edsoo.ru/00adb6b6
MEePHUOIOB
Knaccudukanus u HoMeHKIaTypa

3 Puican P 1 bubmuoreka I{OK https://m.edsoo.ru/00adb7e2
HCOPTraHNYCCKUX BCUICCTB
Buabl XuMH4eCKOM CBSI3U U TUIIBI

4 g N 1 bubmuoreka [IOK https://m.edsoo.ru/00adbac6
KPUCTAITMYECKHUX PEIIETOK
KonTponbhas pabora Nel no teme bubnnoreka [IOK

5 «IToBTOpeHue u yriryoieHne 3HaHU 1 https://multiurok.ru/index.php/files/povtorenie-i-
OCHOBHBIX Pa3/eJIoB Kypca § Kiiacca» obobshchenie-znanii-po-khimii-za-kurs.html
Knaccudukanus XuMHYeCKUX peaKIuii

6 Purcan peartt 1 Bu6miorexa [IOK https://m.edsoo.ru/00adbch0
0 Pa3IUYHbIM MPU3HAKAM
IloHsiTHE O CKOPOCTH XUMHUYECKOU

7 peakuuu. [IoHATHE O TOMOTEHHBIX U 1 bubnmoreka [{OK https://m.edsoo.ru/00adbe9a
TETEPOTEHHBIX PEaAKITHIX
[TonaTHE 0 XUMHUYECKOM PaBHOBECHUHU.
@DaxTOphl, BIUSIONINE HA CKOPOCTh

8 P . o P 1 bubmuoreka IIOK https://m.edsoo.ru/00adc28c
XUMHYCCKOU PCAKIINU U IMOJIOKCHHUC
XUMHUYECKOTIO PaBHOBECHUS
OKHCTUTENbHO-BOCCTAHOBUTEIBHBIC

9 1 bubmuoreka IIOK https://m.edsoo.ru/00adcade

peaKIu
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10

Teopus 3neKTpOIUTUYECKOIN
nuccounanuu. CuibHbIE U cradble
AIEKTPOJIUTHI

bubmmoteka [{OK https://m.edsoo.ru/00adcd68

11

HonHble ypaBHEHUs peaKkUuil

bubmuoteka I{OK https://m.edsoo.ru/00add448

12

XUMUYECKUE CBOMCTBA KUCIIOT U
OCHOBaHUH B CBETE MpeACTaBIECHUN 00
AIEKTPOIUTUICCKON JUCCOLHAITIT

bubmuoteka [IOK https://m.edsoo.ru/00add5d8

13

XMMHYECKHE CBOUCTBA COJIEN B CBETE
MPEeJICTaBICHUH 00 AMEKTPOIUTHIECKOM
JUCCOLIAIIN

bubmuoteka IIOK https://m.edsoo.ru/00add8b2

14

[TonsaTHe o rumponuse conen

bubmuoteka [IOK https://m.edsoo.ru/00add9d4

15

O06o0011IeHre U CUCTeMAaTU3aIHs 3HAHUIA
1o TeMe "DIEeKTPOIUTHIECKAS
Jucconnanys. XuMHU4eCcKHe peakiuu B
pactBopax"

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

16

[Tpaktuyeckas padora Ne 1. «Permenune
HKCIIEPUMEHTAIBHBIX 33724

bubmuoteka [{OK https://m.edsoo.ru/00addbfa

17

KontponbHas pabota No2 o teme
«DNIEKTPOIUTHYECKAS TUCCOLMALINS.
XUMHUECKHE PEaKIIUU B PACTBOPAX»

bubmuorexa [IOK https://m.edsoo.ru/00addecO

18

OO01mas xapaKTepUCTHKA TaJOTe€HOB.
XUMHUYECKUE CBOMCTBA HA PUMEPE
xJiopa

bu6nmoreka IIOK https://m.edsoo.ru/00addfe2

19

Xnoposogopoa. ConsiHast KUCIIOTa,
XUMHNUYCCKHUEC CBOﬁCTBa, MOJIy4YCHHC,
pUMEHEHNe

bubnmnoreka [{OK https://m.edsoo.ru/00ade104

20

[Tpaktrueckas padora Ne 2 o Teme
«ITosmmyyeHue COMIHOM KUCITOTHI,

bubmuoteka [{OK https://m.edsoo.ru/00ade348
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U3ydeHue e€ CBOMCTBY

21

Beruncnenus no ypaBHEHUsAM
XUMUYECKUX PEAKLUMN, €CIIU OUH U3
peareHTOB J1aH B U30bITKe

bubnmoreka [{OK https://m.edsoo.ru/00ade488

22

OO01as XapakTepuCTHKa 3JIEMEHTOB
VIA-rpyniibl

bubnmoreka [{OK https://m.edsoo.ru/00ade64a

23

ANOTpOTHBIE MOTU(DUKAIINH CEPBI.
Haxoxnenue cepbl 1 €€ COEAMHEHUN B
npupojae. XuMHUUECKUE CBOMCTBA CEPbI

bubmuoreka I{OK https://m.edsoo.ru/00ade64a

24

CepoBogopoa, cTpoeHue, PU3NIECKUE U
XUMHUYECKHE CBOMCTBA

bubmuoteka LIOK https://m.edsoo.ru/00ade802

25

26

Oxcuppl cepsl. CepHast KUCIoTa,
du3HyecKre 1 XMMHUYECKHE CBOMCTBA,
NpUMEHEHHE

XHWMHUYECKUE PEAKLIUH, JIEKAIINE B
OCHOBE IPOMBIIIJIEHHOTO c110co0a
MIOJIyYEHUS] CEPHOMN KUCIIOTHI.
XHMHYECKOE 3arpsi3HEHUE
OKpPYXKAIOIIEeH Cpebl COEAMHEHUAMHU
cepsl

bu6nmoreka LIOK https://m.edsoo.ru/00adea28

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

27

Brruncienne MaccoBOM JOJIU BBIX0J1a
MIPOJIYKTa PEaKINH

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

28

OO01as XapakTepuCTHKa 3JIEMEHTOB

V A-rpynmnsl. A30T, paclipoCTpaHEHHE B
npupoze, Gu3NIecKre U XUMHUECKUE
CBOMCTBa

bu6nmoreka LIOK https://m.edsoo.ru/00adeea6

29

AmMuak, ero ¢puznyeckue u
XUMUYECKHE CBOMCTBA, MOTyYeHUE U

bubnmnoreka [{OK https://m.edsoo.ru/00adf004
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IIPUMECHCHUC

30

[TpakTueckas padora Ne 3 o Teme
«[Tomyyenne amMmmuaka, U3y4yeHHe €ro
CBOMCTB»

bubnmoreka [{OK https://m.edsoo.ru/00adf180

31

A3oTHas KUCI0Ta, €€ PU3nYecKue u
XUMHUYECKHE CBOMCTBA

bubnmoreka [{OK https://m.edsoo.ru/00adf306

32

Hcrnonb3oBaHue HUTPATOB U COJIEN
aMMOHMUS B KAUE€CTBE MUHEPAIBHBIX
ynoopenuii. XuMHueckoe 3arps3HeHue
OKpPY’KaroIleH cpelibl COEANHEHUAMHU
aszora

bubmuoreka [IOK https://m.edsoo.ru/00adf518

33

34

35

doctop. Oxeun pochopa (V) u
dbocdopHas kuciora, pundecKue u
XHUMUYECKHE CBOMCTBA, IMOJTyYCHHE

Hcnonps3zoBanue ¢pocdaToB B KauecTBE
MUHEPAIBHBIX Y100pCHHIA.
3arps3HeHne NPUPOTHON CpeIbl
dbocharamu

VYrnepoa, pacipocTpaHeHHE B IPUPO/IE,
¢du3nveckre 1 XUMHYECKUE CBOMCTBA

bubmuoteka [{OK https://m.edsoo.ru/00adf68a

bu6mmoreka LIOK https://m.edsoo.ru/00adfc20

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

36

Oxkcupsl yraepoaa, ux Gu3ndecKue u
XHMHYECKHE CBOMCTBA. DKOJIOTHUECCKUE
POOJIEMBI, CBA3aHHBIE C OKCHIOM
yriepoja (1V)

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

37

VYrospHasg KUCIOTA U €€ COJIN

bubnmoreka [{OK https://m.edsoo.ru/00ae006c

38

[Tpaktuueckas padora Ne 4 o Teme
"[Tony4yeHue yriekuciaoro rasa.
KauecTBenHnas peakuus Ha KapOoHaT-

bu6nmoreka LIOK https://m.edsoo.ru/00ae027e
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n

HOH

39

[lepBoHaYaIBEHEIC TOHATHS 00
OPraHUYECKUX BEUIECTBAX KaK O
COEJIMHEHUAX YIIIEpPOo1a

bubnmoreka [{OK https://m.edsoo.ru/00ae054e

40

Kpemuuii u ero coequuenus

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

41

[IpaxkTuueckas padorta Ne 5. Pemenue
AKCIEPUMEHTANIbHBIX 3a]1a4 110 TEME
«Baxneinne HeMeTallJIbl U UX
COCIUHCHUS

bu6mmoreka IIOK https://m.edsoo.ru/00ae0bf2

42

Kontponbnas padota Ne3 mo teme
«BakHeHIme HeMeTauIbl U UX
COCTMHEHUS

bubnmuoteka [{OK https://m.edsoo.ru/00ae0el8

43

44

OO61mas xapaKTepUCTHKa XUMUYECKUX
3JIEMEHTOB — METAJIOB.
Meranueckas CBsi3b U
METAJUIMYECKas KPUCTAIUINYECKAs
pemérka. Pu3nvecKre CBOMCTBA
METaJIOB

XUMHYECKHUE CBOMCTBA METAJLJIOB.

DNEeKTPOXUMHUYECKUN psij] HANIPSKEHUN
METaJUIOB

bubmuoreka [IOK https://m.edsoo.ru/00ae103e

bubmmoreka [{OK https://m.edsoo.ru/00ae1156

45

OO6me crocoObl MOTYyYSHUST METAJLIOB.
CnaBbl. BeruuciaeHust o ypaBHEHUSAM
XUMUYECKHUX PEaKIUi, €CIIU OJIUH U3
pEeareHTOB COJEPKUT MPUMECH

bubnmnoreka [{OK https://m.edsoo.ru/00ae1156

46

Ilonsatue o KOppO31uUu MECTAJJIOB

bubmuoteka [{OK https://m.edsoo.ru/00ae1278

47

[llemouHple METaILIBI

bu6nmoreka LIOK https://m.edsoo.ru/00ael4b2

48

OKCI/IHBI W TUAPOKCHUBI HATPUA U KaJIUA

bubmuoteka [{OK https://m.edsoo.ru/00ae14b2
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[llemouHo3eMeNbHBIC METAJIIBI —

49 . . bubmmoteka I{OK https://m.edsoo.ru/00ae15e8
KaJIbIITU1 1 MarHnuun

50 Baxxneime coeTMHEHUS KaIbIIAs bubmuoreka I{OK https://m.edsoo.ru/00ae15e8
OO6oO01eHne u cucTeMaTu3alus 3HAHUH Bu6nmoreka LIOK https://uchitelya.com/himiya/174546-

51 o TeMe "lllenouyHbIe U MEI0YHO- urok-po-himii-schelochnye-i-schelochnozemelnye-metally-9-
3eMeJIbHBIC METaJIIb" Klass.html
JKécTkocTh BO CIocoObI e

52 HROCTE BOABL I € o bu6mmoreka LIOK https://m.edsoo.ru/00ae1886
yCTpaHEHUS
[TpakTrueckas padota Ne 6 o Teme

53 "YKEcTKOCTH BOABI U METOEI €€ bu6mmoreka LIOK https://m.edsoo.ru/00aelae8
ycTpaHeHus"

54 AmoMuUHUT bubnmnoreka [{OK https://m.edsoo.ru/00aelc64
AmdoTtepHbie cBONCTBA OKCHIA U

55 Gorep A bubmuoreka IIOK https://m.edsoo.ru/00aelc64
THJIPOKCHU/IA

56 Keneso bubmuoreka I{OK https://m.edsoo.ru/00ae1d86
OKCHIBI, THAPOKCH/IBI M COJIH JKelle3a

57 A P A bu6mmoreka IIOK https://m.edsoo.ru/00ae35e6
(1) u xene3a (1)

58 O06o0meHne U cucTeMaTu3aIus 3HaHUK bubnnoreka [{OK https://infourok.ru/konspekt-uroka-po-
o Teme "Amomunuid. XKemnezo" teme-alyuminiy-i-zhelezo-klass-587287.html
[Tpaktuueckas padora Ne 7. Perienue
HKCIIEPUMEHTAIBHBIX 3a1a4 0 TEME

59 P . A bubnmoreka [{OK https://m.edsoo.ru/00ae3de8
«BaxxHelme MeTamibl U UX
COCTMHCHUS
Breruncnenus mo YpPaBHCHUAM
XHUMUYECKHX PEaKIUii, €CIIN OJ1H U3

60 pEeareHTOB J1aH B U30BITKE WIIN bu6nmoreka LIOK https://m.edsoo.ru/00ael1750

COJIEPKUT IIpUMecH. Beruucienus
MacCOBOM J0JIM BBIXOJa IPOAYKTA



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://uchitelya.com/himiya/174546-urok-po-himii-schelochnye-i-schelochnozemelnye-metally-9-klass.html
https://uchitelya.com/himiya/174546-urok-po-himii-schelochnye-i-schelochnozemelnye-metally-9-klass.html
https://uchitelya.com/himiya/174546-urok-po-himii-schelochnye-i-schelochnozemelnye-metally-9-klass.html
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
https://m.edsoo.ru/00ae35e6
https://infourok.ru/konspekt-uroka-po-teme-alyuminiy-i-zhelezo-klass-587287.html
https://infourok.ru/konspekt-uroka-po-teme-alyuminiy-i-zhelezo-klass-587287.html
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

peaKIu

O060061IeHne U cUCTEMATA3AIHS 3HAHUH

bu6mmoreka [IOK

61 o Teme "BaxkHele MeTalIbl U HX 1 https://nsportal.ru/shkola/khimiya/library/2013/11/24/otkrytyy-
coenuHeHus" urok-po-khimii-v-9-klasse-obobshchenie-i-sistematizatsi-0
Kontponbnas pabota Ne4 o teme butimoreka IIOK https://uchitelya.com/himiya/127177-

62 «Bakueiime MeTaIbI U HX 1 kontrolnaya-rabota-po-himii-metally-i-ih-soedineniya-9-klass-
COEIUHEHHS s-otvetami.html|
B

63 cecta 1 hfaTepHaHH B 1 bubmuoreka I{OK https://m.edsoo.ru/00ae3f50
MMOBCEHEBHOM KU3HH YEJIOBEKA
X

64 HaneCKoevsarp%HeHne 1 bu6nmoreka LIOK https://m.edsoo.ru/00ae4270
OKPYXKAFOIICH CpeJIbl
P

65 OB XHMUH B PEIICHHI IRONOTHHCECIIX 1 bu6mmoreka IIOK https://m.edsoo.ru/00ae4270
npo0emM
O00011eHre U cUcTEMATU3aLMsl 3HAHUN

66 o Teme "CBoOMCTBa BEIIECTB B CBETE 1 bu6mmoreka LIOK https://m.edsoo.ru/00ae0dOa
TSI[H
0600 i

67 ODIIEHHE I CHETEMATHSAIILT SHATHH 1 Bu6motexa LIOK https://m.edsoo.ru/00adb33c
o TeMme "MeTalibel
0600 i

68 © mef'me " CHCTeM"a THIALIT SHAHHH 1 bubmmoteka LIOK https://m.edsoo.ru/00ad9ch2
o Teme "HemeTranmbl

OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://nsportal.ru/shkola/khimiya/library/2013/11/24/otkrytyy-urok-po-khimii-v-9-klasse-obobshchenie-i-sistematizatsi-0
https://nsportal.ru/shkola/khimiya/library/2013/11/24/otkrytyy-urok-po-khimii-v-9-klasse-obobshchenie-i-sistematizatsi-0
https://uchitelya.com/himiya/127177-kontrolnaya-rabota-po-himii-metally-i-ih-soedineniya-9-klass-s-otvetami.html
https://uchitelya.com/himiya/127177-kontrolnaya-rabota-po-himii-metally-i-ih-soedineniya-9-klass-s-otvetami.html
https://uchitelya.com/himiya/127177-kontrolnaya-rabota-po-himii-metally-i-ih-soedineniya-9-klass-s-otvetami.html
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
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIS1 YYEHUKA

* Xumus, 8 kinacc/ I'abpuensu O.C., OctpoymoB WU.I'., Cnankor C.A.,
AxnmoHepHoe obmiectBo «M3aarenbcTBo «IIpocBernienne
* Xumus, 9 ximacce/ I'abpuensa O.C., Octpoymos U.I"., Cnaakxos C.A.,

AxumonepHoe oburectBo «M3marensctBo «IIpocBenieHue»

METOIUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

Xumus, 8 knace/ I'abpuensa O.C., OctpoymoB WN.I'., Cnagkos C.A.,
AxmmonepHoe obmiectBo «M3narensctBo «lIpocBemenue»

* Xumus, 9 kiacce/ I'abpuensa O.C., Octpoymos U.I'., Cnaakos C.A.,

AxumonepHoe obmiectBo «M3narensctBo «IIpocBenieHue»

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPChHI CETU
HUHTEPHET

https://resh.edu.ru/

https://infourok.ru/

https://videouroki.net/blog/mul-tiurok-sovriemiennomu-uchitieliu-polieznaia-

sotsial-naia-siet.html



https://resh.edu.ru/
https://infourok.ru/
https://videouroki.net/blog/mul-tiurok-sovriemiennomu-uchitieliu-polieznaia-sotsial-naia-siet.html
https://videouroki.net/blog/mul-tiurok-sovriemiennomu-uchitieliu-polieznaia-sotsial-naia-siet.html
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