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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIOo 00I1Iero o0Opa3oBaHUs
COCTaBJICHa Ha OCHOBE TpeOOBaHMW K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa30BaHus, MPEICTABICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBE (QenepanbHO paboueld MPOrpaMMBbI
BOCIIUTAHUS U C YUETOM KOHUEMIIMY MPEerogaBaHus y4eOHOro mpeaMera «XuMus»
B 00pa3oBaTeNbHbIX opranu3anusax Poccuiickoit denepanum.

[Iporpamma 1Mo xuMuM naéT TPENCTaBICHUE O IIEJsAX, OOIEel cTpaTeruu
oOydeHusl, BOCIUTAHUS M PA3BUTHA OOYYAIOMIUXCS CPEACTBAMH Y4eOHOTO
npenMera, YCTaHABJIMBAET o0s3aTeNIbHOE  TMPEAMETHOE coziepKaHue,
npelycMaTpUBaeT paclpeielieHue ero Io KiaccaM W CTPYKTYpPUpPOBAaHUE TIO
pazienaM M TeMaM MpPOTrpaMMbl O XHUMHH, OINpPEAEIseT KOJIUYECTBEHHbIE U
KaueCTBEHHBIE XapaKTePUCTUKHU COJIepKaHusl, PEKOMEHAYEMYIO
MOCJIEIOBATEIBHOCTh ~ M3YYEHUSI XUMHH € Yy4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM Y4eOHOro Tpolecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroUMXCs, ONpeAesiieT BO3MOXKHOCTH MpeaMera Jyis
peanuzaiu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTeNbHOM
IpOorpaMMbl Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHUN K
pe3ynbTaTam 00y4eHHsS] XUMUHU Ha YPOBHE Ieei U3y4eHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4€OHO-TIO3HABATEIBHON JEATEIHbHOCTH OOYYArOIMIErocss MO OCBOCHUIO
y4e0HOro co/iepKaHusl.

3HaHWE XUMHHM CIY>XKUT OCHOBOM uisi (OPMUPOBAHMUSI MHUPOBO33PEHUS
00y4Jaromierocsi, ero MpeACTaBICHU O MaTepUaIbHOM EIMHCTBE MHUPA, BAKHYIO
poiib WrpatoT (GopMUpYyEeMble XUMHUEH MPEJCTABICHUS O B3aUMONPEBPAIICHUIX
SHEPrUM W 00 SBOJIOIMHU BEIIECTB B MPHUPOJIE, O IMYTAX PEIICHUS TI00aTbHBIX
npo0sieM yCTOWYMBOI'O PAa3BUTHS YETIOBEYECTBA — CBHIPHEBOM, SHEPreTUYECKOH,
MUIIEBON U SKOJIOTUYECKON 0€30MacHOCTH, TPOOIIEM 3IPaBOOXPAHECHHUS.

N3yuenne xumuu:

CIIOCOOCTBYET  pealM3alMd  BO3MOXKHOCTEH I CaMOpa3BUTUSL U
dbopMUpOBaHUs KYJIbTYphI JIMYHOCTH, €€ 00111el U QYHKIIMOHATBLHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (DOpMUPOBAHHE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
0o0y4aromuxcsi, HABBIKOB HMX CaMOCTOSTENIbHOW  y4yeOHOW JesTeIhbHOCTH,
AKCIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKUX YMEHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JKU3HU, TaK U B TPO(PECCHOHATBLHOM 1eITeNbHOCTH;

3HAKOMHUT CO CHEIU(GUKONW HAYYHOTO MBIIUICHHS, 3aKIaJbIBA€T OCHOBBI
1[EJIOCTHOTO B3TJISIIa HA €IMHCTBO MPUPOJIBI U YEIOBEKA, SIBJISETCS] OTBETCTBEHHBIM
ATaroM B OpMHUPOBAHUU €CTECTBEHHO--HAYYHON IPAaMOTHOCTH 00 Yy4aIOIIUXCS;



CIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHSI K E€CTECTBEHHO-
-HAYYHBIM 3HAHUSM, K IPUPOJE, K YETTOBEKY, BHOCUT CBOU BKJIAJl B SKOJIOTHYECKOE
o0Opa3oBaHu€e 00y4arOIUXCSl.

JlanHble HampaBiieHUs B OOYYEHHHM XUMHUU OOECHEYMBAIOTCSA CIEHH(PUKON
colepKaHUsl  y4eOHOro  MmpeameTra, KOTOpbIM  SBIAETCS  NEeAarormyecku
aJIalTHPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKH XUMUU Ha ONPEACIEHHOM 3Tare eé
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 XMMUHU.

CrtpykTypa coaepKaHus MPOrpaMMbl IO XMMUU CPOpMHUpOBaHA HAa OCHOBE
CUCTEMHOro moaxoja k €€ uzydeHuro. Copep:kaHue CKIaAbIBAETCA U3 CUCTEMBI
MOHATUNA O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATHI O XUMHYECKON
peakuuu. OO0e 3THM CUCTEMBI CTPYKTYPHO OPraHM30BaHbl 10 NPHUHIMILY
IIOCJIEIOBATENBHOTO PA3BUTHUS 3HAHUM HAa OCHOBE TEOPETUYECKUX NMPEICTABICHUN
Pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJIIPHOI'O YYEHHUs 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 MOCIEAOBATEIBHO OT OJHOTO
YPOBHS K JIPYyrOMY, BBITIONHSAA (YHKIUU OOBSICHEHHUS U TPOTHO3WPOBAHUS
CBOMCTB, CTPOEHUSI U BO3MOKHOCTEH MPAKTUYECKOI0 MPUMEHEHUS W TMOJy4YCHUS
M3Yy4aeMbIX BEUIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIIOCOOCTBYET  (OPMHUPOBAHUIO
IIPEACTABICHNS O XUMHUYECKOM COCTABISIOIIEH HAyYHOW KapTUHBI MUPA B JIOTHKE
€€ CHUCTEMHOW MNpPHUPOABI, 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 XHUMHM MPOUCXOAUT (HOPMUPOBAHME 3HAHUI OCHOB
XMMHUYECKOM HayKH Kak OOJIACTH COBPEMEHHOI'0 €CTECTBO3HAHMSI, MPAKTHUYECKOU
JEATENbHOCTH YEJIOBEKA M KaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBI.
3amaya y4eOHOro mpeaMeTa COCTOMT B (DOPMHPOBAHHHM CHCTEMBI XHUMHYECKHUX
3HAHUN — BaXHEUIIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX TMOJIOKEHUM,
JOCTYIHBIX O00OOIIEHU MHUPOBO33PEHUYECKOIO XapakTepa, s3blka HayKd, B



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

[Ipu u3ydeHnu XMMUU HA YPOBHE OCHOBHOI'O OOIIEr0 0Opa30BaHUS Ba)KHOE
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
o0ydaronuxcss K CaMOCTOSITENbHON MO3HABATEIILHON ACSITEbHOCTHA, HAayYHBIM
METOJlaM TIO3HaHUs, (OPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMHH;

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

— (dopmupoBanmne oO0mell (HYHKIIMOHATBLHON W  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUU OOBICHATH U OICHUBATh SIBIICHUS
OKPYXKAIOIIET0 MHpA, WCIOJB3Yys 3HAHWUS U ONBIT, MOJYYCHHBIC MPU W3YUCHUU
XUMHUH, TPUMEHITh WX TPH pEIIeHHH MpoO0JeM B TOBCEIHEBHOW KHU3HU U
TPYJIOBOU JIEATEILHOCTH;

— (¢opMHpoBaHHE y OOYyYalOIIMUXCAd TYMAaHUCTHYECKHX OTHOIICHUH,
MOHUMAHUSI TEHHOCTH XWUMHUYECKUX 3HAHWA HJI BBIPAOOTKH JKOJIOTHYECKHU
1eNecoo0pa3Horo TMOBEAEHUsT B OBITY W TPYIAOBOM JEATEIBHOCTH 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 OCO3HaHHOMY BBIOOPY TpOdWIiIs U HAMpPaBIEHHOCTH JajbHEHIIero
o0y4eHus.

OO6miee YMCIIO YacoB, OTBEACHHBIX IS W3Y4YEHUS XWMHUU HAa YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaBiseT 136 yacoB: B 8 kinacce — 68 yacos (2
yaca B HeJlento), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COILEPKAHUE OBYYEHUA

8 KJIACC

IlepBoHaYaIbHbIEe XUMHUYECKHE MIOHATHS

[Ipeamer xumun. Posib XUMUK B KHU3HU YEJIOBEKA. XHUMHUS B CUCTEME HayK.
Tena u BemecTBa. PU3MUYECKHE CBOWCTBAa BEIIECTB. ATperaTHOE COCTOSIHUE
BemiecTB. IlonsTHe 0 Merojax Mo3HAHUSA B XMMUH. YHCTBIEC BEImIeCTBA M CMECH.
CriocoOnbI pa3ieieHus CMECei.

ATOMBI M MOJIEKYJIBI. XHUMHYECKHE dJeMEeHThl. CHMBOJBI XUMHUYECKHX
3neMeHTOB. [IpocThie U ClI0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass ¢dopmyna. BajaeHTHOCTh aTOMOB XHMMHYECKHX JJIEMEHTOB.
3aKOH TIIOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCHUTEIBbHAsA aTOMHas Macca.
OtHocuTenbHAasE MOJIEKYJIsIpHas Macca. MaccoBast 10151 XUMHUYECKOTO JIEMEHTa B
COCIUHCHMU.

KomnuectBo BemiectBa. Moiib. MonsipHast Mmacca. B3auMoCBsI3b KOJIMYECTBA,
MacCchl W 4YHCJIa CTPYKTYPHBIX €IWHHMI] BemlecTtBa. Pacuérel mo dopmynam
XUMHYECKUX COCIMHCHMU.

DOU3UYECKUE U XUMUYECKUE SBIIEHUS. XUMHUUECKas pEAKLUS U €€ IPU3HAKHU.
3aKOH COXpaHEHHUs MacChl BEIIECTB. XHMMHUeckue ypaBHeHus. Knaccudukamms
XUMHUYECKUX PEaKIUi (COSTUHEHHMS, Pa3JI0KCHHS, 3aMEIIICHUS, 0OMEHA).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMMUYECKOHN MOCYA0#, mpaBujiaMu paboThl B J1a0OpaTOpUU U
npuémamu oOpallleHus ¢ J1abopaTOPHBIM O00OPYJTOBAHUEM, U3YUYCHHUE U OMHUCAHUE
(GU3MYECKUX CBOMCTB O00pa3lloB HEOPraHMYECKHX BEIIECTB, HAOIIOJICHUE
busnuecknx (TUTaBJICHUE BOCKA, TasHUE JIbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUIEHUE W KOHJACHCAIUS BOJABI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKaIHMBaHUE
METHON MPOBOJIOKH, B3aUMOIEHCTBUE MeJla ¢ KUCIIOTOMN) SIBICHUM, HAOIIOIeHuE U
OMHMCaHUEe MPU3HAKOB IMPOTEKAaHWS XUMHYECKUX peakiuil (pasjioKeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHUIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBrE Kkele3a ¢ pactBopoM conu meau (1),
U3y4eHHE CTIIOCOO00B pa3/elICHUs] CMECEil: ¢ MOMOIIbI0 MarHuTa, (puiIbTpoBaHUE,
BBITIAPUBAHUE, JUCTHIUISIMSA, XpoMaTorpadusi, IPOBEACHNE OYUCTKH TTOBAPEHHOMN
Colid, HAOJIOJIEHHUE W  ONKHCAaHUE  PE3yJbTaTOB  MPOBEICHHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHWSI MAacChl, CO3JaHHE MOJICJIE MOJEKYI
(ImapocTep>KHEBBIX ).

Baxkueiimne npeacTaBuTe M HEOPraHUIECKUX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kuciaopom — 3imeMEHT U mpocToe
BelecTBo. HaxoxkaeHue kuciopoja B Tpupojae, (U3MYECKUE U XUMUYECKHUE
cBoiictBa (peakuuu TopeHusi). Oxcunbl. [Ipumenenue xkucnopona. CrnocoOsl



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

TeroBoit 3¢deKT XUMHUYECKOW peakiuu, TEPMOXUMHUYECKHE YpaBHEHHSI,
3K30- W SHJOTEPMUYECKHE pEAKIMHU. TOIIMBO: yrojib W METAaH. 3arpsi3HEHUE
BO3]lyXa, YCWJICHHE MapHUKOBOIro 3¢ (dekTa, pa3pyiieHue 030HOBOTO CIIOsI.

Bomopon — anemeHtr m mpocroe BemectBo. Haxoxnenue Bogopona B
npupojae, ¢(U3NYECKHEe U XUMHYECKHE CBOWCTBA, MPUMEHEHHUE, CIOCOObI
nonyyeHus. Kucnorsl u conu.

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

duznyeckue CBOMCTBA BOJbl. Boma Kak pacTBopuTenb. PacTBOpBHI.
HacepiienHble M1 HEHACHIIEHHBIE PAacTBOPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10714 BEUIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponp pacTtBOpoB B Ipupojie ¥ B )KU3HU 4denoBeka. KpyroBopor Boabl B IpUPOIE.
3arpsA3HeHre NpUPOAHBIX BOA. OXpaHa U OUYHUCTKA MIPUPOIHBIX BOJ.

Kmaccudukanus neopranmdeckux coeauHeHuid. Oxcumuapl. Kiaccudukamms
OKCHUJIOB:  coieoOpa3zywoniue (OCHOBHBIE, KHUCJIOTHbIE, aM(OTEepHbIE) U
HecoseoOpasyromue. Homenknatypa okcupoB. Dusznueckue M XHUMHUYECKUE
cBoMCTBa OKCUIOB. [loirydeHre OKCHI0B.

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

Kucnorsl. Knaccuduxamnus kucnor. Homenknatypa kucinor. dOusndeckue u
XUMHYECKUE CBOMCTBAa KHCHOT. Psn aktuBHOocTm MmertamioB H. H. bekerosa.
[Tony4yeHnue KUCIIOT.

Comu. Homenknatypa cosieil. @u3n4eckue U XMMHUYECKHE CBOWMCTBA COJIEH.
[Tonmyuenue cosei.

['eHeTnueckas CBSA3b MEXKY KJIACCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

KAUueCTBEHHOE OIPENIETICHUE COAEPKaHUsI KHCIOPOAA B BO3AYyX€, MOIYUYEHHUE,
coOupaHue, pacrno3HaBaHWE W W3YYEHUE CBOMCTB KHCIOPOJa, HAONIOJEHUE
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), B3auMozeicTBue 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, B3aUMOJICHCTBUE BOJBI C METAIIAMU
(HaTprieM ©  KaiubleM) (BO3MOXHO HCIIOJb30BaHUE BHUIECOMATEPHUATIOB),



UCCJIeIOBAaHUE O0pa3lOB HEOPraHWYECKHUX BELIECTB pPa3JIMYHBIX KJIACCOB,
HAOJII0/ICHNE U3MEHEHUSI OKPaCKU MHJMKATOPOB B PACTBOpPAX KUCIOT U IIENOYEH,
u3ydeHue B3auMmopeicTBusi okcuaa menu (ll1) ¢ pacTBopoM cepHOW KHUCTOTHI,
KHCJIOT C METajulaMH, PEAaKUWd HEUTpaln3aluy, IOJYYEHHE HEPaCTBOPHUMBIX
OCHOBAHUM, BBITECHEHHUE OJHOTO METajjia JIPYTMM U3 PacTBOpa COJIH, PELICHUE
JKCIIEPUMEHTAIIBHBIX 3a/1a4d 1o TeMe «BaxHeWmme Kiacchl HEOPraHUYECKUX
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
IPYINaxXx CXOJHBIX DJIEMEHTOB (IIEJIOYHBIE U IIEJIOYHO3EMEIbHBIE METaJlIbI,
raJioreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yoT aMpOTEPHbIE OKCHIbI
Y TUAPOKCHUIBI.

[lepnoanueckuii 3akoH. [lepuoanyeckast cucreMa XMMHYECKUX 3JIEMEHTOB /I,
N.  MengeneeBa.  KopoTkonepuogHas W JUIMHHONEpUOAHAas  (HOPMBI
[Iepuognueckon cucrtembl xumuueckux aaemMeHToB [l. M. Menneneesa. [lepuoabl
u rpynnbl. OU3NUECKHT CMBICT NOPSAKOBOIO HOMEpPAa, HOMEPOB II€pUOJa U
CPYMIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oromnel. Dnekrponsl. CTpoeHune
ANIEKTPOHHBIX ~ 000JI04eK aToMOB TepBbIX 20 XUMUYECKUX DIJIEMEHTOB
[Iepnonnueckoin cucremsl [[. M. MenneneeBa. XapakTepuCTUKA XHUMHUYECKOIO
3JIEMEHTA M0 ero nonoxeHuto B [lepuonnueckoit cucreme . . Menaeneena.

3aKOHOMEPHOCTH HU3MEHEHUSA paguyca aTOMOB XHUMHYECKUX BJIEMEHTOB,
METAJUTMYECKUX U HEMETAUTMYECKUX CBOMCTB MO rPpyIaM U Nepruoaam.

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.
DIIEKTPOOTPUIATEILHOCTh XUMHUECKUX AJIEMEHTOB. IOHHas CBSI3b.

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

Xumuyeckuii IKCnepumMenm:

U3y4eHHEe 00pa3lioB BEIIECTB METAVIOB U HEMETAIOB, B3aUMOJCHCTBHE
TUJIPOKCHIA LHMHKA C pacTBOPaAaMHM KHUCJIOT M IIEIOYEH, MPOBEICHUE OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKUUN
(ropeHue, peakny pa3ioKeHHs], COCTUHEHUS ).

Mescnpeomemmnuie ceasu



Peanuzanusi MeXIpeAMETHBIX CBS3€H MpU H3Y4YEHHMM XUMHUU B 8 Kiacce
OCYIIECTBJISICTCS. 4Yepe3 HCMOJIb30BaHME KaK OOIIMX ECTECTBEHHO--HAYYHBIX
NOHSTHUH, TaK ¥ TOHATHM, SABJSIFONIUXCSI CUCTEMHBIMH ISl OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT' O IUKJIA.

OO6uire ecTecTBEHHO--HAYy4YHbIE MOHATHS: HAYYHBIN (akT, runoresa, Teopus,
3aKOH, AaHaliu3, CHHTE3, KIacCupUKalus, TEePUOJAUIHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJIEJIMPOBAHUE, U3MEPEHHUE, MOEIIb, SIBIICHHE.

®uzuka: MaTepusi, aToM, D3JEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKJIUJ,
U30TOIbI, PAIMOAKTUBHOCTb, MOJEKYJNA, SJICKTPUUECKUN 3aps]l, BEUIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEIECTBA, ra3, (PU3NUecKHe BEIUYUHBI, €IUHULIbI
U3MEpEHUs1, KOCMOC, IIaHETHI, 3B€3/1b1, COJHIIE.

buonorus: dorocunres, Abixanue, buochepa.

['eorpadus: armocdepa, ruapocdepa, MuUHEpanbl, TOPHbBIE MOPOJBI,
MIOJIE3HBIE UCKOIAEMBIE, TOIJIMBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemecTBo 1 XUMHYeCKasi peaKus

[Tepnognueckuii 3akoH. [lepuoanueckast cucTeMa XUMUYECKHUX 3JIEMEHTOB /1.
N. MenpeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XUMHUYECKUX 3JIEMEHTOB TNEPBbIX TPEX MEPUOAOB, Kallhsd, KaJIbLMsI M HX
COCIMHEHUI B COOTBETCTBMM C TIOJNOKEHHEM 3JIeMEeHTOB B llepuognueckoit
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHne BelmecTBa: BHJBI XMMHUYECKOM CBSI3U. THIBI KPHUCTaUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT THUIIA KPUCTAJUIMYECKON PEMIETKH U
BHUJa XUMHUYECKOM CBA3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHWYECKUX BEIIEeCTB. XUMHUYECKUE
CBOMCTBA BEILIECTB, OTHOCSALIMXCS K Pa3IW4HbIM KjaccaM HEOPTraHWYECKHX
COEJIMHEHUI, TEeHETHYECKAs CBSA3b HEOPIaHMYECKUX BEILIECTB.

Knaccudukanms XuMUYeCKUX peaklyid Mo pa3auvyHbIM MPU3HAKaM (10 YHCITy
U COCTaBy YYacTBYIOLIMX B pPEAKIMHU BEHIECTB, MO TeIIOoBOMY 3(GdeKTy, Mo
U3MEHEHHIO CTEICHEW OKHCIEHUS XMUMHYECKHX 3JIEMEHTOB, IO OOpaTUMOCTH, IO
YYaCTHIO KaTaau3aropa). DK30- U 3HIOTEPMHUECKUE PEAKIUU, TEPMOXUMUUYECKUE
YPaBHEHHSI.

[Tonsitue o ckopocTH xumMudeckod peakuuu. [loHsTHe 00 OOpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusaxX. [IoHATHE O TOMOT€HHBIX M T'€TePOreHHBIX
peakiusax. [lonstue o xkaranuse. [lonsTue 0o xumMuueckoM paBHOBeCUH. DaKTOPBHI,
BIMSIONIME HA CKOPOCTh XHMHYECKOW PEAKIMU U IOJ0KEHUE XUMHUYECKOTO
paBHOBECHS.

OKHCIANTETHbHO-BOCCTAHOBUTEIbHBIE  pEaKLWH, JJIEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOW  pEaKIIUHU. CocraBieHue  ypaBHEHUH



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

Teopust 3MEKTPOTUTUIECKON AUCCOLMALMH. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
Kartnonsl, annonsl. MexaHW3M IHCCOLMALMU BEIIECTB C PA3JIMYHBIMUA BHUAAMU
XuMHu4eckoil csizu. CreneHs auccounanuu. CUIIbHbBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiiun noHHOro oOMeHa. Y cjIoBUS MPOTEKAHUS PEaKIMi HOHHOTO OOMEHa,
MOJIHBIE U COKpaIllEHHbIE HMOHHbIE YypaBHEHHsS peakuuil. CBOWCTBAa KHCIIOT,
OCHOBAHMM W coOJledl B CBETE€ MPEIACTAaBICHUH 00 3IEKTPOIUTUUYECKON
nucconanuu. KauecTBeHHbIE peakid Ha MOHBI. [IoHATHE O TUAPOIIH3E COTEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJACISIMM KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIECTB — METAJUIOB M HEMETaUIoB (rpadura M ajimasza), CIOKHBIX BELIECTB
(x7opuaa HaTpusi), UCCIEIOBAaHUE 3aBHCHUMOCTU CKOPOCTH XMUMHUYECKON peakiuu
OT BO3JICUCTBHS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE DIIEKTPOIMPOBOIHOCTH
pacTBOpPOB BEIIECTB, IPOLECCA AUCCOLMALMHA KHCIOT, WIEIOYEed U COJIEH
(BO3BMOKHO  HCIIOJB30BAaHWE BHUAECO MaTepUajoB), IMPOBEICHHUE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MNpPU3HAKU  MPOTEKaHUs  pEeakUMid  HOHHOro  oOMeHa
(oOpa3zoBaHMe oOcajKka, BBIJICJICHHE Ta3a, O0Opa3oBaHWE BOMABI), OIBITOB,
WUIFOCTPUPYIOIIUX ~ NPUMEPBl  OKHCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAaKIUU
(ropeHue, peakuuu pasioKEeHHs, COSAUHEHUs), paclio3HaBaHUE HEOPTaHUYECKUX
BEIIECTB C TIOMOIIBKD KAayeCTBEHHbIX pPEAKIUid HAa HWOHBI, pEIICHUE
SKCIIEpUMEHTAJIBHBIX 33]1a4.

HeMmeTa/uibl 1 MX COeTMHEHUSA

OOmrass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (QU3NYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMMHUYECKHME CBOMCTBA Ha IIPUMEPE  XJIOpa
(B3auMoOZIeiCTBHE € MeETaJIaMH, HEMETallaMH, Iejio4amMu). XJIOpPOBOAOPOI.
ConsiHast KucinoTa, XMMUYECKHE CBOMCTBA, IMOJIYyYEHHE, MpUMEHEHHUe. [lelicTBue
XJIOpa M XJIOPOBOAOpPOAA HAa OpPraHW3M 4YeloBeKa. BakHellune XJIOpUAbl U HX
HaXO0XKJICHUE B IIPUPOJIE.

O6mas xapakrtepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHusi. CTpoeHue u (U3MUYECKHUe CBOMCTBA
IPOCTHIX BEIIECTB — KUCIOPO/AA U Cephl. AJIOTPOITHbIE MOAN(DUKAIIMN KUCIOPOIa
U cepbl. XUMHUYECKHE CBOMCTBa cephl. CepoBOMOPOJ, CTpOCHME, (PU3HUECKHE U
XUMHYECKue CBOMCTBA. OKCUABI CEphl KAK IPEACTABUTENN KUCIOTHBIX OKCHIIOB.
Cepnast kucioTa, (Qu3MyecKkMe U XUMHUYECKHME CBOMCTBa (oOmume Kak
NpE/ICTaBUTENsI Kjacca KHCIOT W crnenuduueckue). XHUMUYECKHE pEeaKIuw,
JeXalle B OCHOBE IPOMBIIIIEHHOIO0 Croco0a MOMy4YeHUs CEPHOW KHCIIOTHI.
[Iprumenenue cepHor KUCIOTHL. COMM CEpHOM KUCIOTHI, KAYECTBEHHAs pEaKLns Ha



cynbdar-uoH. HaxoxaeHue cepbl U €€ COCIUHEHUN B MpUpOJAE. XHUMHYECKOE
3arpsi3HEHHE OKPY’KAIOIIeH cpeibl COCNUHEHUSIMU Cepbl (KUCIOTHBIE O,
3arpsi3HEHUE BO3/lyXa U BOJJOEMOB), CLIOCOOBI €T0 NMPEeA0TBPALLCHUS.

OO6mas xapakrepuctuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIIEHHs. A30T, PaCHpPOCTPAHEHHE B MPHUPO/IE,
¢usnyeckue U XxumMuueckue cporictsa. Kpyrosopor azora B npupojie. AMMHaK, ero
¢u3nyeckue U XMMHYECKHUE CBOMCTBA, OJdyyeHne U npuMeHenue. Conu aMMOHUS,
X pU3NYECKUE U XMMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBl AMMOHMS. A30THasg KHUCIOTa, €€ MoiydyeHue, PU3nYecKkrue U XUMHUYECKHEe
cBOlcTBa (0OIIME Kak TMpEeJACTaBUTENS Kiacca KHUCIOT U crnenuduyecKue).
Hcnonp3oBaHne HUTPATOB H COJICM aMMOHHUSI B KadeCTBE MHMHEPAIbHBIX
ynoopeHnil. XuMU4ecKoe 3arpsi3HeHUE OKPYKaIOIIel Cpe/ibl COeIMHEHUSIMU a30Ta
(KUCJIOTHBIE JTOKIM, 3arpsi3HEHHE BO3JyXa, MOYBbl U BomoEéMOB). docdop,
ajuoTponHeie Moaudukanuu (ocdopa, pusmvueckne M XUMUYECKHUE CBOMCTBA.
Oxkcup dhocdopa (V) u pochopHas Kuciaora, Pu3ndecKue 1 XUMHICSCKHUE CBOKCTBA,
nonyudenue. Mcnonb3zoBanue (hochaTtoB B KaUECTBE MUHEPATILHBIX YA00PEHUIA.

OO6mas xapakrepuctuka sneMeHToB |IVA-rpynmbl. OcoOOEHHOCTH CTPOEHUS
aTOMOB,  XapakKTEepHbIE  CTENEHU  OKHUCIEHUA.  YTJIEepod,  aUIOTPOMHbIE
MOIU(HUKALKH, PACHPOCTPAHEHHE B NpUponae, (U3MUYECKUE U XHUMHUYECKUE
cBoricTBa. Ancopouus. Kpyrosopot yriepoaa B npupoae. OKkcuibl yriepoaa, ux
dusznueckne W XUMUYECKHE CBOWMCTBA, JCHCTBME Ha JKHUBBIE OPTaHHU3MBI,
NOJy4YeHUE U NPUMEHEHHUE. DKOJOTHYECKHe MpOoOJIEeMbl, CBSI3aHHBIE C OKCHJIOM
yraepoaa (IV), rumore3a riao0anbHOrO NOTEIUIEHUS KIMMaTa, MapHUKOBBIN
addekrt. YronpHas Kuciaora U €€ coiiv, uX (Pu3nueckue U XMMHYECKHUE CBOMCTBA,
nojlyueHrue U mnpuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBILIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHbBIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAUHEHUSAX
yriaepoja (MeTaH, 3TaH, TUJICH, alleTUIEH, dTaHOJ, TTIMIEPUH, YKCYCHasl KUCIIO0TA).
[IpuponHble HCTOUYHUKH YIIEBOAOPOAOB (yroib, NPUPOIHBIA 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 COCTUHEHUM.

KpemHuii, ero ¢usnueckue M XHUMHYECKHE CBOMCTBA, IOJIy4YeHUE U
npuMmeHeHue. CoelnuHeHus KpemHHs B mnpupoje. OOmme mnpencraBieHus 00
okcuzae kpemuus (IV) u kpemuueBor kucimore. CHIMKATHI, KX UCIOJIb30BAaHUE B
OBITY, B TIPOMBIIIUICHHOCTH. BakHeIne CTpOUTENbHBIC MaTepUalbl: KEPAMHKA,



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

Xumuyeckuii IKCnepumMenm:

u3ydyeHre o0pa30OB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJISTHOM KHUCIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
UX TPOTEKAHUS, OIBITHI, OTpaKAIOIMUE (PUINYECKHUE M XHWMHUYECKHE CBOMCTBA
rajoreHoB M WX COEAUHEHHN (BO3MOXKHO HCIOJIb30BAaHHE BHJIEOMATEPHUAIIOB),
O3HaKOMJIEHME ¢ oOpa3laMu XJIOPUAOB (TaJOrE€HUJIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl M €€  COeOUHEHHSIMU  (BO3MOXKHO  HCIIOJIh30BaHUE
BUJIEOMATEPUAIIOB), HAOIOIEHHE MpoIlecca OOYTrIIMBaHUsS caxapa ToJl JIeHCTBUEM
KOHIICHTPUPOBAHHOM CEPHOM  KHUCJIOTBI, MW3y4YEHUE XUMHUUYECKHX CBOWCTB
pa30aBIeHHON CEpHOM KHUCIIOTHI, TPOBEAECHNE KAYECTBEHHOM peakiiuu Ha cyibdat-
UOH U HaONIofieHue mnpu3Haka e€ MpOoTEeKaHWs, O3HAKOMJIEHUE C (PU3UYECKUMHU
cBoiicTBaMu azora, (Gochopa MU HUX COCNUHEHUM (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHUATIOB), 00pasmamMu a30THBIX U (HOCHOPHBIX YAOOPEHUH, MOIyYSHHE,
coOupaHue, paclo3HaBaHUE U M3Y4YCHUE CBOMCTB aMMMaKa, IPOBEACHUE
KaueCTBEHHBIX pEaKIui Ha MOH aMMOHHUA U (ochaT-uOH U M3yYEHUE MPU3HAKOB
UX IIPOTEKAHUs, B3aUMOJIEUCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXKHO HCMOJIb30BAHUE BUJIEOMATEPUAJIOB), W3y4EHUE MoOJemen
KPUCTAINTMYECKUX PEHIETOK anMasa, Trpaduta, QyiepeHa, O3HAKOMJICHUE C
IPOLIECCOM  aICOPOLIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPONCTBOM MPOTUBOras3a, Mojdy4yeHue, COOMpaHue, pacrio3HaBaHUE U U3YUCHUE
CBOWMCTB YIJIEKHUCIIOTO Ta3a, MPOBEJEHNE KaueCTBEHHBIX peakiuii Ha KapOOHAT U
CUJIMKAT-UOHBl W HW3yYCHHE TNPU3HAKOB HUX MPOTEKAaHUS, O3HAKOMJICHUE C
NPOAYKIIMEN CHJIMKATHOW MPOMBINUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BakHenme HeMETaIUIbl U UX COCIUHEHUS.

MeTaJnibl 1 KX COeIMHEHUS

OO0uras xapakKTepuCTUKa XMMUYECKUX PJIEMEHTOB — METAJJIOB Ha OCHOBAaHHUH
ux mnonoxeHus B llepuomuueckor cucremMe xumuueckux siemeHtoB /I .
MenneneeBa u ctpoeHusi aromoB. CTpoeHHE MeTaJuioB. MeTayuinueckas CBsi3b U
METAJUIMYECKAsT ~ KPUCTAUIMYECKAas  PEIIETKa.  ONEKTPOXMMHUYECKUM Pl
HanpspKeHut MetaiioB. dusndeckue u XMMUYECKUe CBOMCTBa MeTasuioB. OO0uiue
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 Ilepuoanyeckoil cucreMe XMMUYECKHX
anementoB /. M. MenneneeBa, CTpoeHHME HMX aTOMOB, HaXOXJEHHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTtpust U Kanusi). OKCUJIBI U



TUJIPOKCHUIBI HATpusd M Kanus. [I[puMeHeHue 1IeIOYHBIX METaulOB U HX
COE€IMHEHUH.

[[lenoyHO3eMeENbHBIE METAUIBI MAarHUM W KAJIbLUUW: MOJIO)KEHUE B
Ilepnognueckon cucreme xumudeckux sneMeHToB [[. 1. MenneneeBa, crpoenue
MX aTOMOB, HaXOXJI€HUE B Tpupoae. PU3nyYecKrue U XUMUYECKHUE CBOMCTBA MarHus
U Kaiblus. Baxhedmme coeauHeHUs] KainblMs (OKCUO, TUAPOKCHUM, COJIN).
JKEcTKOCTh BOJBI M CLIOCOOBI €€ YyCTPAHEHUS.

AltoMuHUNA: TIoJI0)keHue B [lepuoanueckon cucTeMe XMMAYECKUX SJIEMEHTOB
J. . MenneneeBa, CTpoeHUE aTroma, HaxOXAeHUE B Ipupone. Pusnyeckue u
XUMHUYECKHE CBOMCTBA altOMUHUS. AM(POTEpHBIE CBOMCTBA OKCHIA U THAPOKCH]IA
AJFOMUHUSL.

Kenezo: nonoxkenue B [leppoanyeckoit cucteMe XMMHUYECKUX 3J1€MEHTOB /1.
N. MeHnneneeBa, CTpOEHHE aToMa, HaXOXIAeHUWE B mnpupoae. Duznueckue u
XUMHUYECKHEe CBOMCTBA xene3a. OKcubl, THAPOKCHIIBI U comu xkene3a (1) u xxenesa
(1), mx cocrtas, CBOMCTBA U TIOJTyYCHHE.

Xumuueckuit IKCnepumenm:

O3HaKOMJIEHHME C oOpa3llaMM METaNIOB W CIUIaBOB, HUX (PU3UYECKUMHU
CBOMCTBAMH, H3YyYEHHE PE3YJbTaTOB  KOPPO3UU  METALIOB  (BO3MOXHO
UCIIOJIb30BAaHUE BHUAEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJEUCTBUS OKCHJA
KIS W HATpUs C BOJOM (BO3MOXXHO UCIIOJIb30BAHUE BUJIEOMATEPUAIIOB),
UCCJIEJOBAaHNE CBOMCTB KECTKOW BOJIBI, IpoOllecca TOPEHUS KEJIe3a B KUCIOPOJE
(BO3MOXHO  HKCIIOJIB30BAaHUWE  BHUJEOMATEpPUAJTIOB), [MPU3HAKOB  IPOTEKAHHUS
KAQUECTBEHHBIX PEAKIIMN HA WMOHBI: MArHUs, KAJIbLHUs, AJIFIOMUHUA, [IMHKA, JKEJe3a
(1) u xenesza (1), menu (1), HaGIrOIEHNE U OMKCAHUE MPOIECCOB OKPAIIMBAHUS
IUITAMEHUM MOHAMHM HATpus, Kaius M Kaiblus (BO3MOXKHO UCIIOJIb30BaHUE
BUJICOMATEPUATIOB), HCCIe0BaHNE aM(DOTEPHBIX CBONCTB THAPOKCH/IA ATIOMHUHHMS
Y TUJIPOKCHUIA IMHKA, PEIIEHNE SKCIIEPUMEHTAIBHBIX 3a7a4 10 Teme «BaxHeimmue
METAJJIBI U UX COCTUHEHUSI».

XHUMHS M OKpY:KaloLIas cpeaa

BemecrBa m Marepuanbsl B NMOBCEAHEBHOM JKU3HM 4eIOBEKa. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB U XMMUUYECKUX peakiuil B ObITy. IlepBas momolns mnpu
XUMUYECKUX 0KOrax M OTPaBIICHUSIX.

XHUMHUYECKOE 3arpsA3HEHHUE OKpYXKarouled cpeabl (MpenenbHas JOMyCTUMAast
KOHIIeHTpalus BeuecTs, nainee — [1/IK). Ponp xumuu B pelieHnn 3K0JI0rM4ecKuX
npoosIeM.

Xumuueckuii IKCnepumenm:

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

Mexcnpeomemmuuvle ceasu



Peanuzammsi MEXIpPEAMETHBIX CBS3CH NMPU HM3YYCHHM XUMUU B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 HCIOJIb30BAaHHE KaK OOIMMX €CTECTBEHHO-HAaYYHBIX
MOHATHM, TaK W TOHSATHUM, SIBJISIOMIMXCS CUCTEMHBIMH JIJII OTIEIBHBIX MPEIMETOB
€CTECTBEHHO--HayYHOT'O ITUKJIA.

OOmume ecTeCTBEHHO-HAYYHBIC TMOHSATHSA: HAY4YHBIM (DaKT, rUmores3a, 3aKOH,
TEOpHUs, aHajdu3, CHUHTE3, KiIacCUPUKALUi, TMEePUOJIUYHOCTh, HAOIIOJCHHE,
OKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHUE, MOJeNb, SBICHUE, MAaPHUKOBBIN
3¢ deKT, TEXHONOT U, MaTepUAIbI.

dusnka: MaTepus, aToM, DJJEKTPOH, TPOTOH, HEUTPOH, WOH, HYKJIH],
U30TOIbI, PaJANOAKTUBHOCTH, MOJIEKYJa, AJIEKTPUUECKUN 3apsll, MPOBOJHUKH,
MOJYIIPOBOAHUKH, JTUIJICKTPUKU, (POTORIEMEHT, BEIIECTBO, TEIO0, O0BEM,
arperaTHOE COCTOSTHHE BEIECTBA, T'a3, paCTBOP, PACTBOPUMOCTh, KPUCTATTHYECKAS
pemérka, ciuiaBbl, (GU3NYECKUE BEIUYUHBI, CIUHUIIBI MU3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE3/1bI, COJTHIIE.

buomorus: dorocuHTe3, npIxaHue, Omocdepa, dKOCUCTEMa, MHHEPAIBHBIC
yIOOPEHUSI, MUKPOAJIEMEHTBI, MAKPOAJIEMECHTHI, TUTATEIIEHBIC BEIECTBA.

I'eorpadust: armocdepa, rumpochepa, MUHEpadbl, TOPHbIE IOPOIHI,
MOJIE3HBIEC MCKOIAeMbIE, TOIIMBO, BOJHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHA HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOEHHUS MPOrPaMMbl OCHOBHOTO  OOIIEro
o0pa30oBaHus JOCTUTAlOTCS B XOJl€ OOyYEeHHsS XUMHUU B €IUHCTBE y4eOHOH H
BOCIIUTATEIbHOMN JIEATEIBHOCTH B COOTBETCTBUU € TPAJUIMOHHBIMU POCCUNCKUMU
COLIMOKYJITYPHBIMH U JAYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMHM, HPHUHSTHIMU B
o0miecTBe MpaBWIaMH M HOPMAaMH TOBEIEHHS U CHOCOOCTBYIOT Ipolieccam
CaMOTMO3HaHUs, CAMOPA3BUTHUS U COLIMATIU3AIMHN 00 y4arOIINXCS.

JIMYHOCTHBIE  pe3yNbTaThl  OTPAXKAlOT  TOTOBHOCTh  OOYyYarOLIUXCS
PYKOBOJICTBOBATBbCSI CHUCTEMOW ITO3UTHMBHBIX ILIEHHOCTHBIX OpHEHTALMI U
pacIIMpEHUE ONBITA JEATENbHOCTH Ha €€ OCHOBE, B TOM YHCJIE€ B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIUTAHNS

[IEHHOCTHOT'O OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
U HAy4YHOMY HACIEAMI0, MOHUMAHUS 3HAYCHHUs XMMUYECKOM HayKU B >KU3HU
COBPEMEHHOI'0 OOIECTBA, CIIOCOOHOCTH BIIAJIETh JTOCTOBEPHOW HH(pOpMALMEH O
NEPEeOBbIX JOCTHKEHUAX M OTKPBITUSX MHUPOBOM M OTEUYECTBEHHOW XHMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOICTBE MHpa U OOIECTBA;

2) TPAaKIAHCKOT0 BOCIIHTAHUSI:



NPEJACTABICHUSI O COIMAJbHBIX HOpPMAax M TMPaABUJIAX MEXKIMYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOW,  Y4eOHO-UCCIIENOBATEIbCKOM, TBOPYECKOM W JPYrux  BHIAX
NEeSATeTbHOCTU, TOTOBHOCTHM K Pa3HOOOpa3HON COBMECTHOU MAEATENbHOCTH MpPH
BBITIOJIHEHUW Y4YEOHBIX, [MO3HABATENBHBIX 3aJ]]a4, BBITIOJIHEHUH XHUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUN YYEOHBIX MTPOEKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAHHIO
U B3aUMOIIOMOINA B TIpOIleCCE€ JTOW Yy4eOHOW JeATENhbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMIOBEACHWE W TIOCTYIIKM CBOMX TOBApHUILEH C TMO3UIUU
HPABCTBEHHBIX Y IPABOBBIX HOPM C YUETOM OCO3HAHUSA MOCIJIEACTBHUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMSA:

MHPOBO33PEHUYECKUE MPEACTABICHUS O BEIIECTBE U XMMUYECKOW PEAKLUU,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M COCTABIIAIOLINEC
OCHOBY JIJI1 TTOHUMAaHUSl CYIIHOCTH HAYYHOM KapTHHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHsSI NPUPOJBI, B3aUMOCBS3SIX YEJIOBEKa C
MIPUPOJTHOMN CPEJION, O POJIM XMMHU B TTIO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

MTO3HABATEJIbHBIC MOTHBBI, HAMPABJICHHBIE HA MOJYYEHHUE HOBBIX 3HAHHUU IO
XUMHUHU, HEOOXOMUMBbIE Ji1 OOBSCHEHHS HaOJI0JaeMbIX MPOLECCOB U SIBJICHUH,
MO3HABATEIbHOM, WH()OPMAIMOHHOW M YHUTATEIbCKOM KYJIbTYpbl, B TOM YHCIIC
HAaBBIKOB CaMOCTOSITEILHOM paboOThl C y4eOHBIMH TEKCTaMM, CIPABOYHOMU
JUTEpaTypor, JOCTYIMHBIMU TEXHUYECKUMHU CpPEICTBAaMU HWH(OPMAIIMOHHBIX
TEXHOJIOTUM;

UHTEpeC K OOYYECHHUIO M TO3HAHWIO, JIFOOO3HATENbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K caMOOOpa30oBaHUIO, TMPOEKTHOM U  HCCIIENOBATEIbCKON
NesSATeTbHOCTU, K OCO3HAHHOMY BBIOOpPY HAINpaBJICHHOCTH W YPOBHS OOy4YeHHUS B
JaJIbHCHIIIEM;

4) popMuUpOBaHUS KYJIbTYPHI 310POBbSI:

OCO3HAHUE [IEHHOCTH JW3HU, OTBETCTBEHHOTO OTHOLICHUS K CBOEMY
3/I0POBBIO, YCTAHOBKM Ha 3J0pPOBBIM 00pa3 >KU3HU, OCO3HAHHUE IOCJCACTBUU U
HENpUITHE BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS aKOr0Jisl, HAPKOTUKOB, KypeHUsl),
HEOOXOAUMOCTH COOJIIOACHUS IPaBWI OE30IMaCHOCTH MpH OOpaIieHuu C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U peaibHOM KU3HU;

5) Tpya0BOr0 BOCTIMTAHUSI:

UHTEpPEC K MPAKTUUECKOMY U3yUYEHHUIO Tpodeccuil u Tpyaa pa3InyHOro poja,
YBAKEHUE K TPYILy WU pe3yibTaraM TPYAOBOW AEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE NPUMEHEHHS NPEAMETHBIX 3HAHUM 1O XUMHU, OCO3HAHHBIM BBHIOOP
WHAUBUIYaTbHON TPAEKTOPHUH MPOJIOJDKEHUS 00pa30BaHUs ¢ yUETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHENHON MpodeCcCHOHANTBHON JESITEIbBHOCTH M Pa3BUTHUS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aaTUPOBATLCA B MPOQPECCHOHATILHOM Cpejie;



6) 3K0JI0rH4ecKOro BOCITUTAHUSI:

AKOJIOTHYECKH I[eIeCO00pa3HOE OTHOIIEHHE K NPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3eMiie, OCHOBE €€ CyIIEeCTBOBaHUs, IOHMMAHUE IIEHHOCTU 3I0POBOTO U
Oe3omacHOoro o0Opa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3UYECKOMY M TMCUXUYECKOMY 3JI0POBBIO, OCO3HAHHE ILIEHHOCTH COOJIIOJICHUS
npaBmI 0€3011aCHOTO MOBEAEHUS IIPHU pabOTe C BEIIECTBAMHU, a TAKKE B CUTYaIIUAX,
YTPOXKAIOIIHUX 3J0POBBIO U KU3HU JIIOACH;

CIOCOOHOCTH MPUMEHSTh 3HAHMUSI, MOJy4YaeMble NPU NU3YYEHUU XUMUHM, IS
pELIEHUS 3a/1a4, CBA3aHHBIX C OKPY’KAIOLIEH ITPUPOTHON CPENOU, IS TTOBBIIICHUS
YPOBHS  DKOJOTMYECKOM KYJIbTYphl, OCO3HaHHUS TJI00aJbHOTO  XapakTepa
AKOJIOTHYECKUX MPOOJeM W IMyTel WX pelIeHUs MOCPEIACTBOM METOJ0B XUMUH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCS UM B MO3HABATEILHOM,
KOMMYHHUKAaTHUBHOMN U COLIMATIbHON ITPAKTHKE.

METAIIPEIMETHBIE PE3YJIBTATBI

B cocraBe wMeranpeaMETHBIX pe3yNbTaTOB BBIACIAIOT 3HAYUMBIE JJIs
dbopMuUpOBaHUS MHUPOBO33PEHUSI OOIIEHAY4YHbIE TOHATUS (3aKOH, TeEopusl,
NPUHIINI, TUIIOTE3a, (AaKT, CUCTEMA, MPOIIeCC, IKCIIEPUMEHT U APYroe.), KOTOphIe
UCTIONIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TpEIMETax U TO3BOJISIIOT Ha
OCHOBE 3HAHUHN W3 3TUX MPEAMETOB (HOPMHUPOBATH MPEJICTABICHUE O IEIOCTHOU
HAY4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YueOHbIE NeUCTBUS (IT03HABATEIbHEIE,
KOMMYHUKAaTUBHbBIC, PETYJIATUBHBIC), KOTOpbIE OOECIEeYnBaOT (PopMUpOBaHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO Y4eOHOM
NEeSATEbHOCTH.

Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUSA

Bba3oBble Jlornyeckue aeiicTBUA:

YMEHHUS HCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHUS MNPH OCBOCHUU
3HAHUMW: PACKPBHIBATh CMBICI XUMHUYECKUX MOHITUN (BBIICTSATh UX XapaKTEpHbIC
MPU3HAKU, yCTAaHABIMBATh B3aMMOCBS3b C JPYTMMHU TOHSITUSIMH), UCTOIB30BATh
HOHSITHS JIJIs1 OOBSICHEHUS! OTACIIbHBIX (DAKTOB U SIBIEHUHM, BHIOUPATh OCHOBAHUS U
KPUTEPHUH TSI KIacCU(PUKAIMA XUMHUYECKUX BEIIECTB M XUMHUYECKHX DPEAKITUH,
yCTaHABJIMBATh MPUUYUHHO-CIIEJICTBEHHBIE CBSI3UM MEXIY OOBEKTAMH HU3YUYCHUS,
CTPOUTH JIOTUYECKHE pacCykaAeHUs (MHAYKTUBHBIE, AENYKTUBHbBIC, 110 AHAJIOTHUHN),
JenaTh BBIBOABI M 3aKJIFOYEHUS;

YMEHUE TMPUMEHITh B TPOILlECCE€ TMO3HAHMSI TMOHITUS (MpPEIMETHBIE W
METanpeMETHbIE), CHUMBOINYECKHE (3HAKOBBIE) MOJIETH, UCIIOJIb3yEMbIE B XUMUH,
peoOpa3oBbIBaTh MUPOKO MPUMEHSEMbIE B XUMUU MOJIEIIbHBIC MPEACTABICHUS —
XUMUYECKUN 3HAK (CMMBOJI SJEMEHTa), XUMHUYeckas ¢GopMylna W YypaBHEHHUE
XUMHUYECKON PEaKIuu — MPU PEIICHUH Y4eOHO-TT03HABATENbHBIX 3a71a4, ¢ YIETOM
ATUX MOJEIBHBIX MPEJCTABICHUN BBISIBISATh M XapaKTePU30BaTh CYIIECTBEHHBIC



NPHU3HAKH U3Y4YaeMbIX O0BEKTOB — XUMUYCCKUX BEIECTB U XUMHUECKUX PEAKITUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, NPUYMHHO-CJIE/ICTBEHHBIE CBS3M U
MPOTHUBOPEYUUS B H3y4a€MbIX MPOIECCaX U SIBICHUSIX.

Ba3oBble uccienoBaTebCcKue 1eiCTBUS

YMEHHUE HCITOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAa4eCTBE HMHCTPYMEHTA
MO3HAHUS, a TakKe B KAdyeCTBE OCHOBBI IA (DOPMUPOBAHUS TUIIOTE3BI TIO
IPOBEPKE MPAaBUILHOCTH BBICKA3BIBAEMBIX CYXKICHUI;

npuoOpeTeHre OmbITa MO IJIAHUPOBAHUIO, OPTraHU3allid W MPOBEICHUIO
YUYEHHYECKUX OKCIIEpUMEHTOB, YMEHHE HaOIomaTh 3a XOAOM TMpoIliecca,
CaMOCTOSITETILHO MPOTHO3UPOBATh €0 PE3yNbTaT, (OPMYITHUPOBATH 0000IIEHUS U
BBIBOJIBI 11O pe3yJibTaTaM MPOBEIEHHOTO OIBITA, UCCIEAOBAHUS, COCTABISATh OTYET
0 MpoJIeTTaHHOM padore.

PabGora ¢ unpopmanmei:

yMEHUE BBIOUMpaTh, AHAIU3UPOBATH W HUHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3TUYHBIX BUIOB U (OPM MPEICTABICHUS, MOTYIAEMYIO U3 Pa3HBIX NCTOYHUKOB
(HayqHO-TIONyJIApHAsT JIUTEpaTypa XUMHUYECKOTO CONEp)KaHHS, CIPaBOYHBIC
nocobusi, pecypcsl MHTepHeTa), KPUTUYECKH OIIEHUBATh NPOTUBOPEUMBYIO H
HEJOCTOBEPHYIO MH(POPMAIIHIO;

yMEHHE TPUMEHSTh Pa3jIUdHbIC METOABl M 3aMpOChl MPHU MOWCKE U OTOOpE
UHPOPMAIIMK W COOTBETCTBYIONIUX JaHHBIX, HEOOXOMMMBIX JUISI BBITIOJHCHUS
y4eOHBIX U MMO3HABATENIbHBIX 3a7a4 ONPEACIEHHOI0 TUIIA, MPUOOPETEHHE OTbITA B
00JaCTH  MCTOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYPOH aKTUBHOT'O MCTIOJIB30BAHMS PA3IMYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITETILHO BHIOMPATH ONTUMANIBHYIO (pOpMY TMpeacTaBieHus] HHPpopMaLuu U
WUTIOCTPUPOBATh pelIaeMble 3a7aud HECJIOKHBIMU CXEMaMH, JuarpamMmamu,
apyrumu popMamu rpaduKd U UX KOMOMHAITUSIMU;

YMEHHE UCIOJb30BaTh M aHAJIU3UpOBaTh B Tpolecce ydeOHOM u
UCCIICIOBATEIBCKON ACATENBHOCTH MH(DOPMAIIUIO O BIMSHUW MPOMBIITUICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HAa COCTOSHHE OKPYKAIOIIEH NPUPOIHOM
CpEIbL.

KoMMyHHKaTHBHbBIE YHHBeEpPCAJbHbIE Y4eOHbIe TelCTBUS:

yMEHHUS 3aJaBaTh BOIPOCHI (B XOJ€ Jauajgora W (WIh) IUCKYCCHH) TIO
CyIIECTBY  OOCyXkJaeMoill  TeMbl, (OPMYJIHpPOBATH CBOUM  IPEIJIOKECHHUS
OTHOCHUTEIHHO BBITTOJTHEHHSI TIPEIOKEHHON 33129,

YMEHHUS  TPEACTABIATh  TOJYYCHHBIE  Pe3yibTaThl  IO3HABATEIBLHOMN
NESTENbHOCTY B YCTHBIX UM TMHCBMEHHBIX TEKCTaxX; JielaTh MPE3eHTAINIO
pPE3yNbTATOB BBHIMIOJHEHUS XUMHUYECKOTO IKCIIEPUMEHTa (J1a00paTOPHOrO OIbITa,
1ab0paTopHOM pabOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YICOHOTO MTPOCKTA);



yMEHHS Y4e€OHOr0 COTPYAHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
IIO3HABATEJILHOM M HCCIENOBATEIbCKOM  JEATEIBbHOCTH  IIPU  PEIIECHUU
BO3HUKAIONIUX TPOOJIEeM Ha OCHOBE Y4&€Ta OOLIMX WHTEPECOB M COTrJIAaCOBAHUS
no3utivii (o0CyxkaeHus, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMBbI», KOOPIUHALIUS
COBMECTHBIX [JEUCTBHUM, ONPEAECICHUE KPUTEPUEB 110 OLIEHKE KadecTBa
BBITIOJTHEHHOM pabOTHI U Apyrue).

PeryasiTuBHBIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUA:

YMEHHUE CAMOCTOSITENIBHO OMNPENEHATh LENU NEATEIbHOCTH, IJIAHUPOBATH,
OCYIIECTBJISITh, KOHTPOJUPOBATh U MPU HEOOXOJAUMOCTH KOPPEKTHPOBATH CBOIO
JeSITEeNbHOCTD, BHIOUPATh HarbOosee d3(PPeKTUBHBIC CITOCOOBI pelIeHus] yUeOHBIX U
MIO3HABATENBHBIX 337a4, CAMOCTOSITEJIbHO COCTaBJISITh WM KOPPEKTUPOBATh
NPEAJIOKEHHBIM QJITOPUTM  JEHUCTBUM NPU BBIIIOJHEHUM 3aJaHUN C Y4YETOM
MOJTyYE€HHsI HOBBIX 3HaHUM 00 M3ydaeMmbIX OOBEKTaX — BEIIECTBAX U PEAKLHUSX,
OLICHUBATh COOTBETCTBHUE IIOJYYEHHOI'O pE3yJIbTaTa 3asBJIICHHOM LIEIH, YMEHUE
VCIIOJIb30BATh U AaHAIM3UPOBATh KOHTEKCTHI, IPEAJIaracMbl€ B YCIIOBUH 33 1aHUN.

HNPEIMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMeTHBIX pPE3yNbTaTOB IO OCBOCHHUIO 00s3aTEIBHOrO
collep>KaHMs, YCTAHOBJIEHHOTO JIaHHOW deaepanbHOil paboueil mporpammoi,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCSA HAay4yHbI€ 3HAHUS, YMEHUS U CIOCOOBI
neucTBul, crnenuduyueckue I8 TpPeAMETHOM o001acTh  «XUMHUS», BUIBI
NEATENIBHOCTA MO  IIOJyYEHUIO HOBOI'O  3HAHWs, €ro  UHTEpHpETaluy,
peoOpa3oBaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CUTYaIUsX.

K konIty 00yueHus: B IpeIMETHBIE pe3yJIbTaThl HA 0A30BOM YPOBHE JIOJKHBI
oTpaxkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIIMNXCSI YMEHUM:

e pPacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKUX MOHATUH: aTOM, MOJIEKYJIa,
XUMHYECKUM D3JIEMEHT, IMPOCTOE BEIIECTBO, CIOKHOE BEUIECTBO, CMECH
(omHOpPOIHAST M HEOJAHOPO/AHAS ), BaJIEGHTHOCTh, OTHOCUTENIbHAS aTOMHAS U
MOJIEKYJISIpHAsi Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJSpHAs Macca,
MaccoBasi J10JIsl XMMHUYECKOTO AJIEMEHTa B COSUHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTA, OCHOBAHHE, COJIb, JIEKTPOOTPUUATEIBHOCTh, CTENECHb
OKHUCJICHUSI, XUMHYECKasi peakius, Kiaccu(Pukamus peakiuil: peakiuu
COCAUHEHUS, PEAaKUUU Pa3JIOKECHUSA, PEaKUUM 3aMEIICHUs, PEaKLUU
oOMeHa, 3K30- ¥ SHJOTEPMUUYECKHUE PEAKIINH, TEIUIOBOU A((EKT peakiinm,
AIpO aToMa, AJIEKTPOHHBIM CIIOW aToma, aTOMHash OpOuTalb, pPaaNyC
aToMa, XMMHYECKAsl CBSI3b, MOJIAPHAS W HEMOJSPHAS KOBAJIEHTHAS CBS3b,
VOHHAs CBf3b, UOH, KaTUOH, aHUOH, PacTBOp, MAaccoBas JO0Js BELIECTBA
(MporieHTHAs! KOHIIEHTpAIlUs) B pacTBOPE;

e WUIOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX XHMHWYECKHUX TMOHATHM U
MIPUMEHSATH 3TU MOHATHS MPU ONMMCAHUU BEIIECTB U UX NPEBPALLICHUN;



UCIIOJIb30BaTh XHMMHMUYECKYI0O CHUMBOJIUKY JUISI COCTaBJICHUS (POpMys
BEIIECTB U YPABHEHHUM XUMUYECKHUX PEAKIIUA;

OTIPEENATh BaJEHTHOCTh aTOMOB JJIEMEHTOB B OMHApPHBIX COCIMHECHHSIX,
CTENEHb  OKUCICHHUSI  BJIEMEHTOB B  OMHApHBIX  COEIMHEHUSX,
MPUHAJICKHOCTh BEIIECTB K OINPEACIEHHOMY KJAcCy COCIUHEHUU I10
dbopmynam, BHI XUMHYECKON CBsi3M (KOBaJe€HTHasT M HOHHAasA) B
HEOPraHMYECKUX COCANHEHUSX;

packpbiBaTb cMbIci [lepuognueckoro 3akona [JI. WM. Menneneesa:
JIEMOHCTPUPOBATh MOHUMAHUE TEPUOJMYECKON 3aBUCUMOCTH CBOWMCTB
XUMUYECKUX JJIEMEHTOB OT MX moJjiokeHus:i B Ilepuoguueckoil cucreme,
3aKOHOB COXPAaHEHUsI MAcChl BEHIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJICKYJISIPHOTO YU€HHUSI, 3aKOHA ABOTrajpo;

OMKCHIBATh U XapakTepu3oBaTh TabmuuHyto ¢opmy [lepuonnueckoit
CUCTEMbl XUMUYECKHUX DJIEMEHTOB: pa3idyaTh TOHATHS «TJaBHas
noarpynna (A-rpynna)» u «modounast noarpymnmna (b-rpymnmna)», mManeie u
OOJbIIME TEPUOJbI, COOTHOCUTh OOO3HAUEHMS, KOTOPhIE HUMEIOTCA B
tabnuue «llepmonnueckass cucrema xumuyeckux osnementos Jl. .
MeHnaeneeBa» C YHUCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHUSI aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB U 3apsij siApa, 00IlIee YUCIO FIEKTPOHOB
U pacnpeiesICHUe X MO 3JIEKTPOHHBIM CJI0SIM);

KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIEeCTBa,
XUMHYECKUE PeaKIuu (M0 YUCIY W COCTaBy YYACTBYIOIIMX B PEAKIIHH
BELIECTB, M0 TEIIIOBOMY 3((PeKTy);

XapaKkTepu3oBaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPXkAasi ONUCAHUE MPUMEPAMU MOJIEKYJISPHBIX
YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHN;

MIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCMMOCTU OT UX Kauy€CTBEHHOTO
COCTaBa, BO3MOXKHOCTH TPOTEKAHHUS XUMHUYECKUX TIpEeBpallieHuid B
Pa3IMYHBIX YCIOBUSAX;

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJSAPHYIO M MOJISIPHYIO MaccChbl
BEUIECTB, MAacCCOBYIO JOJI0 XHUMHUYECKOro »3JeMEHTa 1o QopMmyie
COEJIMHEHHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEaKIUU;

MPUMEHSTh OCHOBHBIE OIEpallid MBICIUTEIbHON AESTEIbHOCTA — aHAIU3
U CUHTE3, CPaBHEHHE, 000O0IIEHUE, CHCTEeMaTU3aluio, KiacCU(uKaiuio,
BBISIBJICHUE MPUYUHHO--CJICJCTBEHHBIX CBSI3€M — JUIsI M3YYEHUS CBOWCTB
BEIIECTB W XHMHUYECKHX pEAKIUN, ECTECTBEHHO-HAYyYHbIE METO/bI
MO3HAHUSI — HAOIIOJICHUE, U3MEPEHUE, MOJICIUPOBAHUE, IKCIEPUMEHT
(peanbHbIA U MBICTICHHBIN);



cienoBaTh ~ TIpaBWJaM  TOJb30BaHUSA  XUMHUYECKOHW  TOCYyJIOW U
7abopaTopHbIM  00OpPYJOBAaHMEM, a TakKKe TMpaBUjaM OOpalleHusl ¢
BEIIECTBAMU B COOTBETCTBHM C HWHCTPYKLUMSIMU 110 BBINOJHEHHIO
7a00paTOPHBIX XHUMHUYECKUX OMNBITOB MO TOJYYEHUIO M COOHpPAHUIO
razoo0pa3HbpIX BelIeCTB (BOJIOPOJIa M KHUCIOPOJA), MPUTOTOBICHUIO
PacTBOPOB C OIPEAEIEHHON MACCOBOM J0JEH PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBAaTh M MPOBOAUTH  XMUMHUYECKHE  HAKCIEPUMEHTHI MO
pacIio3HaBaHUIO PACTBOPOB IIEIOUYEH U KUCIOT C MTOMOIIbIO UHIUKATOPOB
(;makmyc, peHondTanent, METUIIOPAHXK U APYTHE);

pPacKpbIBaThb CMBICI OCHOBHBIX XUMHUYECKUX TIOHSATUW: XUMHYECKUI
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHHWOH, MPOCTOE BEIIECTBO,
CJIO)KHOE BEIIIECTBO, BaJ€HTHOCTb, SJEKTPOOTPUIIATEIBLHOCTh, CTEICHBb
OKHCJICHHSI, XUMUUECKasi peaKilsi, XUMUUECKasi CBS3b, TEIIOBOM 3dexT
peakuuu,  MOJb, MOJSIpHBIH  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, AJEKTPOJIIUTHYECKAsT TUCCOLMAINS, PEAKIUU HOHHOTO
oOMeHa, KaTaJu3aTop, XHUMHUYECKOE paBHOBECHE, OOpaTHUMble U
HEeoOpaTUMbIE pEaKlUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE pEaKIUH,
OKUCIIUTENb,  BOCCTAaHOBUTENIb, OKHUCJIEHHE U  BOCCTAHOBJICHUE,
ajioTponusi, aMm(pOTEPHOCTh, XUMHUYECKasi CBS3b (KOBAJICHTHAs, MOHHAs,
MeTaJUIMYeCcKasi), KpUCTAJUIMYECKass peneTka, KOppo3usi METaJIoOB,
CIUIaBbl, CKOPOCTb XUMHUYECKON peakIuu, TMpeAesibHO JOMyCTUMAas
koHueHTpauus [1JIK Bemectsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKUX TOHSATUA U
MPUMEHSITh 3TU TOHATHUS MPU ONMKUCAHUM BEIIECTB U X MPEBPAILICHUI;
UCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJiIsi COCTaBJEHUS (QopMyl
BEILIECTB U YPABHEHUN XUMHUECKUX PEAKIIUM;

OTPEENSATh BaJIEHTHOCTh U CTENEHb OKUCICHUSI XUMUUECKUX JIEMEHTOB B
COCIMHEHUSAX PaA3JIMYHOIO COCTaBa, NPUHAMICKHOCTh BEIIECTB K
OIpeAeIEHHOMY KJIacCy COEQUMHEHUU 1o ¢opmysaMm, BHII XUMHUYECKOU
CBS3U (KOBaJIEHTHAs, WOHHAs, META/NIMYEeCKas) B HEOPraHUYECKHUX
COCIMHEHUSX, 3aps]l MOHA MO XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAX HEOPraHMYECKUX COCTUHEHUMN, THUI KPUCTAJUIMYECKOU
PEemETKN KOHKPETHOTO BELIECTBA;

packpbiBaTh cMbIci Ilepuognueckoro 3akona J[. WM. MenneneeBa u
JIEMOHCTPUPOBATh €ro IOHMMAaHUE: OIUCHIBATh W XapaKTepU3OBaTh
Tabnuunyto Gopmy Ilepuonnueckoil CUCTEMbl XMUMHUYECKHX AJIEMEHTOB:
paznuyaTth TOHATUS «rjaBHas noarpymmna (A-Tpynma)» U «moOodHas
nonrpynmna (b-rpymma)», Mameie W OONBIIME TEPUOJbI, COOTHOCHTH
0o00O3HayYeHusi, KOTOpblE HMEIOTCS B TMEPUOAMYECKON Taldmuue, ¢



YUCIIOBEIMH  XapaKTEPUCTUKAMH  CTPOCHHUS  aTOMOB  XHUMHYCCKUX
AJIEMEHTOB (COCTaB U 3apsia  sApa, oOIlee 4YUCIO DJIEKTPOHOB M
pacmpenielieHue WX TI0 DJEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIUE
3aKOHOMEPHOCTH B M3MEHECHHWU CBOWCTB JJIEMEHTOB M MX COCIMHCHHUHA B
npenenaax MajbIX MEePUOIOB U TJIABHBIX MOJATPYII C YIYETOM CTPOSHUS UX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIECTBA,
XUMHYECKHE pPEaKIuu (10 YUCITY W COCTaBy YYACTBYIOIIMX B PEAKIIHH
BEILIECTB, MO TEIIOBOMY (P EKTy, M0 U3MEHEHUIO CTENeHeW OKUCIICHUS
XUMHUUYECKHUX JIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIMME W CHenuUUECKHe XUMUYECKHE
CBOMCTBAa TPOCTBIX U CIIOXKHBIX BEIIECTB, TOJATBEPKIas OIMUCAHUC
NpUMEpaMH MOJIEKYJSIPHBIX W HMOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIIil;

COCTaBIIATh YPABHEHUS DJICKTPOJUTHYCCKON JIUCCOIMANNA  KHCIIOT,
LIEJI0YEH U COJIEM, TTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIINI HOHHOTO
oOMeHa, ypaBHEHHMsS peaklud, MOATBEPKIAIOUIUX CYIIECTBOBAHUE
TeHETUYECKON CBSI3U MEXIY BEIIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKpheIBaTh CYINTHOCTh OKHCIMTEIHLHO-BOCCTAHOBUTEIBHBIX — pEaKIuit
MOCPEACTBOM COCTABJICHUSI DJICKTPOHHOTO OaaHca 3TUX peaKInid;
MPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBHUCHUMOCTU OT HMX CTPOCHUS,
BO3MOXXHOCTH TIPOTEKAHUS XUMUYECKUX TMPEBpAIICHUN B Pa3IMYHbIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJIGKYJISAPHYIO W MOJSPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JIOJII0 XHWMHYECKOrO0 »dJEeMEHTa Mo QopMye
COEIMHEHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKITUU;

co0Ir01aTh IpaBwjia  MOJb30BAHUS XUMHUYECKOH IOCYIOU U
nabopaTopHbIM  00OpYJIOBaHHMEM, a TakkKe IMpaBuia OOpalieHus c
BEIIECTBAMH B COOTBETCTBUU C WHCTPYKIUSMH 10 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TONYYEHUI0O W COOMpaHUIO
ra3o00pa3HbIX BEIIECTB (AMMHAKA U YTIIEKUCIIOrO rasa);

NPOBOJIUTh  PEaKUUH, MOATBEPKIAIOIMIME  KAYeCTBEHHBIM  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOPHUI-, OPOMHI-,
nonua-, kapbonar-, ¢ocdar-, cuiMkar-, Cyibdar-, TUIPOKCUI-UOHBI,
KaTHOHbI aMMOHHUSI M HMOHBI M3YYEHHBIX METAIJIOB, MPUCYTCTBYIOIIHME B
BOJIHBIX PacTBOpax HEOPTaHUYECKHUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEILHON JEATEIbHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, O0O0OOIIEHUE, CHUCTEeMaTU3AIlMI0, BBISIBICHUE



MPUYUHHO-CJICICTBEHHBIX CBSI3€d — JIJII M3YYECHHS CBOWMCTB BEILECTB U
XUMUYECKUX PEaKIMi, eCTeCTBEHHO-HAyYHBIC METOAbl TIO3HAHHS —
HaOII0JICHUE, WU3MEPCHHUE, MOJCIUPOBaHUE, SKCIICPUMEHT (pCasIbHBIN U
MBICJICHHBIH ).



TEMATUYECKOE IINTAHUPOBAHHUE

8 KNIACC
KonnuectBo yacos
Ne HanmenoBanue pa3ienoB DJIeKTpPOHHBIE (LU (PPOBHIE)
KonTtpoabHble IIpakTH4eckue
n/n TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypchl
padoTbI padoThI
Pasnea 1. [lepponayajibHble XUMHUYECKHE NOHATHS
XuMust — BaxkHasi 001acTh

11 €CTECTBO3HAHUS U 5 5 bubmuorexa [IOK

' MPAKTUYECKOU 1€ATETbHOCTH https://m.edsoo.ru/7f41837¢

YeJI0BeKa

12 BemecTBa 1 xumnuueckue 15 1 bubmuotexa [JOK

' peaKiuu https://m.edsoo0.ru/7f41837¢

Hroro no pazueny 20

Pa3pen 2. BaxxHeiimme npeacTaBuTe 1M HEOPraHM4eCKUX BeleCTB
21 Boznyx. Kucnopogn. Ilonstue 6 bubnnoreka [IOK

' 00 oKkcHIax https://m.edso0.ru/7f41837c
99 Bonopon.Ilonstre o kucmorax 3 1 bubmuorexa [IOK

' U COJIsX https://m.edsoo.ru/7f41837¢
53 Boma. PactBopsr. [Tonstie 06 5 1 1 bu6mmoreka [IOK

' OCHOBAHUAX https://m.edsoo.ru/7f41837c
94 OCHOBHBIE KJIaCCHI 11 1 1 bubmuorexa [IOK

' HEOPraHMYECKUX COEIMHEHUM https://m.edsoo.ru/7f41837¢

HWroro no pazneny 30

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

Xumuuyeckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE pPe€aKIuu



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

[Tepuoauueckuii 3aKOH U
Ilepnonnueckas cucrema

bubmuorexa [IOK

3.1 7
XUMHUYECKUX 3eMeHTOB [l. U. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue aroma
XuMuyeckas CBS3b. Eu6 10K
nOINOTEKA
3.2 OxuenuresnsHo- 8 https://m.edso00.ru/7f41837c
BOCCTAHOBUTCIIBHBIC peaKHI/II/I
bubmuorexa [IOK
Hroro o pasneny 15 https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 bubmiorexa LIOK
p P https://m.edsoo.ru/7f41837¢
OBLIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME



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

9 KVIIACC

KoauuecTBo yacoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB U TeM uudposbie
Ne n/m P Konrpoabusie | IIpakTHyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoTbI
pecypchbl
Pa3nea 1. BemecTBo 1 XuMHYecKHe peaKIIuH
11 [ToBTOpenue u yriyodiieHne 3HaHuK 5 1 bu6nuoreka [IOK
' OCHOBHBIX pa3JiesioB Kypca § Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnmoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIEKTPONIUTHYECKAs! JUCCOLHALIHSL. 8 1 1 bu6nuoreka [IOK
' XHUMHUYECKUE PEaKLUU B pacTBOPaxX https://m.edsoo.ru/7f41a636
Htoro mo pazneny 17
Paznea 2. HemeTanibl M UX cOeIMHEHUS
21 OO01mas XxapaKTepUCTHKa XUMUIESCKUX 4 1 bu6nuoreka [IOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapaKTepUCTHKa XUMUYECKUX
2.2 sanemeHToB VIA-rpynmsl. Cepa u eé€ 6 bubmmorexa [IOK
' PYHIIBL. T.€p https://m.edso0.ru/7f41a636
COCIIMHEHUS
OOm1ast XxapaKTepUCTHKA XUMHYECKUX
2.3 anemeHToB VA-rpynmsl. A3oT, pochop u ux 7 1 bubmmorexa [IOK
' PYIHRE ’ P https://m.edsoo.ru/7f41a636
COEIIMHEHUS
OO6mras XxapakKTepUCTUKa XUMHUECKUX
2.4 snneMeHToB |VA-rpynmnel. Yriepon u 8 1 2 bubmorexa [IOK
' . PYIIBL p https://m.edso0.ru/7f41a636
KPEMHUH U UX COCTUHEHUS
Htoro mo paznemny 25



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

Paznen 3. Merauibl 1 X COeIMHEHUA

. bubnmoreka [JOK
3.1 Obmmme cBOHCTEa METAIOB 4 https://m.edso0.ru/7f41a636
. bubnmoreka [IOK
3.2 Bakuetimie MeTaibsl 1 UX COETUHEHUS 16 httos:/m.edsoo.ru/7fA12636
Hroro no pazneny 20
Pa3znen 4. Xumus u okpy:xamomas cpeaa
4.1 BeittecTBa 1 MaTepualbl B )KU3HU YEJIOBEKA 3 bubmorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Hroro mo pasueny 3
PesepBHOE BpeMst 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBILIEE 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

HNOYPOYHOE IIVTAHUPOBAHHUE

8 KJIACC
Kosan4yecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposBbie
Tema ypoka Kontpoabnbie | IlpakTnyeckne
n/n Bcero u3yuyeHusi | oOpa3oBaTeJIbHbIE
padoTsI padoThbI
pecypchl
1 [Ipenmer xumuu. Poib XuMuu B )KU3HU 1 bu6mmoreka [IOK
yesnoBeka. Tena u BelecTsa https://m.edsoo.ru/ff0d210c
2 [lonstue o MeToax NO3HAHUS B XUMUU 1 bubmrorexa LIOK
A https://m.edsoo.ru/ff0d227e
IIpakTueckas padora Ne 1 «IIpaBuna
3 paboThl B 1a00paTOPUU U PUEMBI 1 bubnnorexa [IOK
oOparteHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
YucTtele BemecTBa M cMecH. CriocoObl bubnuorexa [IOK
4 . 1
paszaeneHust cMecen https://m.edsoo.ru/ff0d26ca
[Tpaktuueckas padora Ne 2
5 «Pa3nenenue cmeceit (Ha mpumepe 1 bubamorera LOK
g . PHMEP https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TIOBAPEHHOM COJIN)»
5 XUMHUYECKHE dJIEMEHThI. 3HAKH 1 bubmuorexa [JOK
(CMMBOJIBI) XUMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
7 [TpocThie U CIIOXKHBIEC BEIIECTBA 1 bubamorera LOK
p H https://m.edsoo.ru/ff0d2a6c
8 ATOMHO-MOJIEKYJISIPHOE YICHHE 1 bubmrorexa LIOK
yIBipHoe y3 https://m.edso0.ru/f0d2d50
9 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. 1 bu6mmoreka [IOK

Xumunyeckas popmyna. BaneHTHOCTB

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/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

dTOMOB XUMHUYCCKHX 3JICMCHTOB

10 ATOMBI U MOJICKYJTBI bubmmorera [JOK
Y https://m.edsoo.ru/ff0d2a6c
11 OTtHocuTeNbHAs aTOMHAs Macca. bubmuoreka [IOK
OTtHOCUTENbHAS MOJIEKYJISIPHAsL Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 1019 XHMMHAYECKOr0 bubnunorexa LIOK
3JIEMEHTA B COEAUHECHUH https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemiectBa. MoJib. bu6mmoreka [IOK
MonsipHas macca https://m.edsoo.ru/ff0d5230
14 OuU3NYECKUE U XUMUYECKUE SBJICHUS. bubmuorexa [IOK
XuMHu4ecKasl peakius https://m.edsoo.ru/ff0d37fa
IIpu3Haku 1 ycaoBuUs IPOTEKaHUS bubnuorexa LIOK
15 .
XAMUYECKHUX PEAKINN https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHUs MacChl BEIECTB. bubnmnoreka [JOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucienust KoaudecTBa, MacChl
17 BEILIECTBA [0 YPABHCHHSIM XHMHYECCKUX bubmorexa LOK
» N P https://m.edsoo.ru/ff0d5708
peakIuit
Knaccudukanms XuMrUaecKux peakiuit
18 (coenMHEeHMSI, pa3JIOKCHUS bubmorera [JOK
P : https://m.edsoo.ru/ff0d3f34
3aMeleHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHuKIonenuct. O000IIeHne bubmorexa LIOK
' B https://m.edsoo.ru/ff0d40c4
CHCTeMaTH3aIis 3HAHUH
20 Konrponbnas padora Nel no reme bubnuorexa [IOK
«BelecTBa 1 XUMHUYECKUE PEAKLIUNY https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmechk razos. CocraB bu6nunorexa LIOK

Bo3ayxa. Kucnopoa — snemeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2a6c
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

IIPOCTOC BEUIECTBO. O30H

dusnyeckre U XUMHUYECKHE CBOMCTBA

22 KHCJIOpoJia (peaKuy OKUCTICHUS bubmmorexa [IOK
poAa (peatdt ’ https://m.edso0.ru/ff0d4614
ropenue). [louarue 06 okcumax
CriocoOblI IMOJIyYeHHUsT KHCII0pO/ia B
23 1a00paToOpHH }I;qn OMI)IIHJ'IerHOHCTI/I bubmorexa LIOK
PATOPHIL M TIp ' https://m.edso0.ru/ff0d497a
IIpumenenne kuciopoaa
TennoBoit 3¢ ekt xumMuueckoit
24 peaKIu, MOHATHE O bubmuorexa [IOK
TEPMOXUMHUYECKOM YPABHEHHH, IK30- U https://m.edsoo.ru/ff0d4790
IHIOTEPMHUECKHUX PEAKITHIX
TorumBo (HedTh, yroiab U METaH).
25 3ar 513He1§ne(11;03 . a, croco0bI )ero bubmmorexa [IOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEOTBPAILICHHSI
[IpaxkTrueckas padora Ne 3 o Teme
26 «[lomy4enue u cobupanue KHUCIopoia bubamorexa [OK
v . p poaa, https://m.edsoo.ru/ff0d4ae2
U3YYEHHUE €ro CBOMCTBY
97 Bonopoa — anemeHT u mpocToe bubmuorexa [IOK
BelecTBO. Haxoxnenue B npuponae https://m.edsoo.ru/ff0d4dd0
28 duU3nUeCKUEe U XUMUUYECKHE CBOMCTBA bubmuorexa [IOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6nunorexa [IOK
29 Honsrie 0 KucII0TaX 1 COMAX https://m.edsoo.ru/ff0d50d2
30 Crioco0bI ToTy4eHHs BOJ0OPO/Ia B bubnmnoreka [JOK
naboparopun https://m.edsoo.ru/ff0d4dd0
[Tpaktuyeckas padora Ne 4 o Teme
bu6nuorexa [IOK
31 «ITonyueHnue u coOupanue BoIOpPoOa,

W3Yy4YEHUE €r0 CBOKCTBY

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
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Moutsipablii 00bEM Ta30B. 3aKOH

bubmuorexa [IOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brruucienusa o0béMa, KOJIMYECTBA

33 BCIIECTBA ra3a I10 €ro N3BECTHOM bubmorexa LIOK

B . y https://m.edsoo.ru/ff0d55a0
KOJIMUYECTBY BEIIECTBA WU 00BEMY
Brruncienus o0bEMOB ra3oB 1o

34 ABHCHMIO peaKI[UHM Ha OCHOBE 3aKOHA bubmorexa HOK
yp . p . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILICHH Ta30B

35 DU3NYECKUE U XUMUUYECKHUE CBOMCTBA bubmuorexa [IOK
BOJIbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanwmii. [lorsTie 00 bubmuorexa [IOK
HMHJIUKAaTOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBopurtenb. HacwieHHbIe

37 U HI;HaCI)I peHHLIIe) ACTBOPBI MH:ICCOBaﬂ bubmorexa LHOK

m p PEL. https://m.edsoo.ru/ff0d5b40
JTOJISI BEIIECTBA B PACTBOPE
IIpakTueckas padora Ne 5 o Teme
«IIpuroroBiieHrEe pacTBOPOB C bubnnorexa [IOK

38 R . o .

OIPEIENIEHHON MacCOBOM JONEH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBAY»

39 KonTponbHas padora Ne2 o Teme bub6nmoreka [IOK
«Kucnopoa. Bogopon. Bona» https://m.edsoo.ru/ff0d6342
OKcHbl: COCTaB, KiIacCupUKaIus, bub6nuorexa [IOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenune u XuMHUYECKHE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX brbmiorexa LIOK

’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUA: cOCTaB, KiIacCU(pUKAIIHS, bu6nunorexa LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [lonyyeHnue u XUMHUYECKUE CBOICTBA bubnmoreka [JOK
OCHOBaHHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: coctas, knaccudukaus, bu6nmoreka LIOK
HOMEHKJIATypa https://m.edsoo.ru/ffOdfee2
45 [Tonyuenue 1 XuMU4ECKHE CBOWCTBA bubmmorexa [LIOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Comu (cpeaHue): HOMEHKIIATYpA,
46 CHOCO(61>II) o1 )eHI/ISI XHMHquKHe bubmorexa LIOK
. i ’ https://m.edso00.ru/00ad9474
CBOICTBa
[Ipaktrueckas padota Ne 6. Permenue
JKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnmorexa LIOK
47
«OCHOBHBIE KJIaCChl HEOPraHUYECKUX https://m.edso0.ru/00ad9b7c
COEMHEHUIN»
48 ['eneTnueckas cBsI3b MEXKIy KilacCaMu bubnmoreka [JOK
HEOPraHMYECKUX COEANHEHUN https://m.edso0.ru/00ad9a50
bubmuorexa [IOK
49 O06o001eHre U cucTeMaTU3aIus 3HaHUH
. t https://m.edso00.ru/00ad9ch2
KontponbHas pabota Ne3 no teme
50 "OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX bubmmorexa LIOK
o P https://m.edsoo.ru/00ad9ela
COCTMHEHUI
[lepBbie MOMBITKY KIACCU(PUKAITUU
51 XUMUYECKHX dieMeHTOB. [loHsaTHEe 0 bubmmorexa [JOK
' https://m.edso0o.ru/00ad9ffa
TpyIIax CXOAHBIX JJIEMEHTOB
[Teproanueckuii 3aKOH U
52 [Mepuoamueckasi cucteMa XUMUIECKUX bubmorexa LIOK
P https://m.edsoo.ru/00ada52c
anemenToB . 1. MenaeneeBa
bubmuorexa [IOK
53 [lepuopl, rpynmbl, TOATPYIIITHI 1

https://m.edsoo.ru/00ada52c
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Crpoenune atomoB. CocTaB aTOMHBIX

bubmuorexa [IOK

>4 anep. M3oronsl https://m.edsoo.ru/00ada342
CtpoeHue 371eKTPOHHBIX 000JI0YEK
55 aToMOB 3J1IeMeHTOB [lepuonnueckoit bubmorexa LOK
https://m.edsoo.ru/00ada6bc
cuctemsl /. 1. MenneneeBa
XapakTepUCTHKA XUMHUIECKOTO
56 3JIEMEHTA 110 €ro MOJIOKEHHUIO B bubmuorexa [IOK
[Tepuoanueckoit cucreme /1. 1. https://m.edsoo.ru/00ada824
Menpaeneesa
3nauenue [leprnoandeckoro 3akoHa aJist
pa3BuTHs HayKu U npaktuku. [1. U. bubnmnoreka [JOK
57 N
MenneneeB — y4E€HBIN, IEAATOT U https://m.edsoo.ru/00ada96e
rpa)kIaHUH
DNEeKTPOOTPULIATEIIBHOCTh AaTOMOB bubmmorexa [IOK
58
XUMHYECKHUX IJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [IOK
59 Honmas xiirieckas coisp https://m.edsoo.ru/00adac34
60 KoBasieHTHas nonsipHas XUMU4eCKas bubmmorexa [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenonsipHas XUMUYECKAst bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6nunorexa [IOK
62 CreneHb oKHCICHHA https://m.edsoo.ru/00adae28
63 OKUCIUTENHbHO-BOCCTAHOBUTEIbHbBIC bubmuorexa [IOK
peakuuu https://m.edso00.ru/00adb076
64 OKucauTen U BOCCTAHOBUTEIIU bubmmorexa [JOK
https://m.edso00.ru/00adb076
65 KontponbHas pabota Ne4 o teme bubnuoreka [IOK
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«CTpOGHI/IC aTomMa. XNMMHYECKas CBI3b)»

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

66 PesepBHblii ypok. O60011eH1Ee 1 1 bubmmorexa LIOK
cucTeMaTH3anus 3HaHUN https://m.edso0.ru/00adb33c
67 Pezepublil ypok. O60011eHNE U 1 bubmmorexa [IOK
cucTeMaTU3alus 3HaHUH https://m.edsoo.ru/00ad9ch2
68 PesepBHblii ypok. O60011eHE 1 1 bubnmorexa [IOK
CUCTEMaTU3alus 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME
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9 KVIIACC

KoanuectBo yacos JIeKTPOHHBIE
Ne JlaTa nudpoBbIe
Tema ypoka Kontpoabubie | IlpakTuueckue bp
n/n Bceero U3y4yeHusi | o0pa3oBaTeJIbHbIE
padoTbI padoThbI
pecypcbl
Ilepnonueckuii 3aKOH.

1 Ilepnonnueckas cucrema 1 bub6mmorexa [IOK
XUMHUYECKUX 31eMeHTOB [I. W. https://m.edsoo.ru/00adb59e
Menaeneena
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XUMHUYECKHUX DJIEMEHTOB 1 bubmmorexa [OK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Knaccudukanus m HoMeHKIaTypa 1 bubmuoteka [IOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMudeckoi CBSI3M M THITHI 1 bubnuorexa [IOK
KPUCTAJTIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KoutponsHas padora Nel o teme

5 «HOB"P;O eHHeI:I 11yOJIeHre 3HaHUI 1 1 bubmmorera [OK

p yrLy https://urok.apkpro.ru/
OCHOBHBIX Pa3JIeJIoB Kypca 8 Kiiacca»

6 Krnaccudukanus XuMHIecKux 1 bubnnorexa [JOK
peaKuurii o pa3IMYHbIM PU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XMMUYECKOMN

7 eakiuu. [IoHATHE O TOMOT€HHBIX U 1 Bubmorexa IIOK
p ’ https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIHUSIX
[lonsiTHe 0 XUMHUYECKOM PAaBHOBECHH.

bu6nunorexa LIOK
8 @dakTopbl, BAUSIOIINE HA CKOPOCTh 1

XUMHYECKOU PCaKIMU A ITOJIOKCHUC

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

OKHCITUTEIIBHO-BOCCTAHOBUTEIBHEIC

bubnuorexa [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus 2NEKTPOIUTUYECKON
10 rncconuanmu. CHUIbHbIE U cl1a0ble Bubmaorexa ITOK
A HHATLIH. https://m.edsoo.ru/00adcd68
AIIEKTPOIUTHI
11 HMouuble ypaBHEHUS PEAKIINN Bubmiorexa ITOK
yp peaxtl https://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KUCJIOT U
12 OCHOBAHHUI B CBETE IIPEACTABICHUI Bubmorexa ITOK
pvn https://m.edsoo.ru/00add5d8
00 2JEKTPOIUTUYECKON TUCCOITHAIIUN
XMMHUYECKUE CBOUCTBA COJIEU B CBETE
13 [IpeICTaBICHUN 00 Bubmaorexa ITOK
pea . https://m.edsoo.ru/00add8b2
ANEKTPOIIUTUUECKON JUCCOLUAIIUU
14 ITonaTrue o ruapoIN3€e coJIen bubmmorexa [OK
AP https://m.edsoo.ru/00add9d4
15 O0600611eHe U cUCTEMaTH3alIUs bu6mmorexa [IOK
3HAHUH https://m.edsoo.ru/00addd12
[TpakTrueckas padota Ne 1.
16 «Perienue 3KCepuMEHTATBHBIX bubmaorexa LHOK
p https://m.edsoo.ru/00addbfa
3agauy
Konrponsnas padora Ne2 o reme
17 «DIIEKTPOIUTUYECKAS TUCCOLIHAIAS bubmmorexa [OK
b a TRHAITHA. https://m.edsoo.ru/00addecO
XUMHYECKHE PEAKIIUU B PACTBOPAX)»
O01asg xapakTepUCTUKA I'aJI0r€HOB.
18 Xuﬁnqecxie CBgﬁCTBa Ha IIpUMEDE Bubmaiorexa ITOK
P P https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogopoa. ConsiHast KUCIIOTa, bubnnorexa [IOK
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XUMHYECKHE CBOMCTBA, IIOIy4CHHE,
IIPUMEHEHNE

https://m.edsoo.ru/00adel104

[Tpaktuueckas padora Ne 2 o Teme

bu6nunorexa LIOK

20 «ITomydyeHne CONIHOM KHCIOTHI,
y . . https://m.edsoo.ru/00ade348
u3y4eHue e€ CBOMCTBY
Breruucnenus mo ypaBHEHUSAM
21 XUMUYECKHUX PEaKIUid, €CITU OJIUH U3 bubmorexa LIOK
P ’ https://m.edsoo.ru/00ade488
pEareHToB J1aH B U30BITKE
29 OO01mas xapaKTepUCTHKA JIEMEHTOB bubnmoreka [JOK
VIA-rpynibl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIMY CEPBI.
23 Haxoxnenue cepbl 1 €€ cOeIMHEHUI bu6muoteka [IOK
B IIpUpoOJe. XUMUYECKHUE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
CepoBoaopo1, CTpOCHHE, bu6nunorexa [IOK
24 .
bu3HYECKre U XUMUIECKUE CBONCTBA https://m.edso00.ru/00ade802
Oxkcuabl cepol. CepHast KUCOTA,
25 (bI/ISI/I‘IeCKI/IE u xmi)nquKHe CBOMCTBa bubmmorexa [IOK
’ https://m.edsoo.ru/00adea28
MpUMEHEHHE
XHUMHUYECKUE PEAKLIUH, JICKAIINE B
OCHOBE MIPOMBINIICHHOTO CIIoco0a
26 MOJTYyYEHHS] CEPHOM KUCIIOTHI. bubnuotexa [IOK
XUMHUYECKOE 3arpsi3HEHHE https://m.edsoo.ru/00adec8a
OKpYXaroIlel cpeibl COeAMHEHUSIMHU
cepsl
97 Brruucnenue MaccoBo# 4O BBIXO/A bu6mmoreka [IOK
MPOJIYKTa PEAKIINN https://m.edsoo.ru/00adec8a
28 OO0mas XxapaKTepUCTHKA dJIEMESHTOB bu6mmoteka [JOK
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V A-rpynmsl. A30T, paclipoCTpaHEHHE
B IIpupojie, Gpuznyeckue u
XUMHUYECKHE CBOMCTBA

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

AMMHaK, ero pu3nUecKue u

bubmuorexa [IOK

29 XUMHUYECKHUE CBOWCTBA, MOTYYCHUE U
’ yi https://m.edso00.ru/00adf004
pUMEHEHHE
[IpakTueckas padora Ne 3 o Teme
30 «ITonydyenne amMmmmuaka, U3y4eHUe €ro bubmmorexa [IOK
. I > 133 https://m.edso0.ru/00adf180
CBOMCTB»

31 A3oTHas KucioTa, e€ hpusnueckue u bubnmnoreka [JOK
XUMHYECKHE CBOMCTBA https://m.edso00.ru/00adf306
Hcrnonb3oBaHue HUTPATOB U COJIEN
aMMOHHSI B KQU€CTBE MUHEPATBbHBIX

32 00peHmit. XUMHYECKOE bubmorexa OK
yAoop ' . https://m.eds00.ru/00adf518
3arpsi3HEHUE OKPYXKAIOICH CpeIbl
COCTMHEHUSIMU a30Ta
docdop. Oxeun docdopa (V) u

33 cpoc:il))o pHaﬂ KI/ICJ'I((i))Ta (1)(1)1531/1(‘16)01(1/16 u bubmmorexa [IOK

p o https://m.edso0.ru/00adf68a
XUMHYECKHE CBOMCTBA, IMOJTy4YeHHE
Hcnonb3oBanue (ocdatos B

34 KaueCTBE MUHEPATbHBIX YIOOpEHUH. bu6muoteka [IOK
3arps3HeHue IPUPOIHON Cpebl https://m.edsoo.ru/00adfc20
dbocdaramu
Vraepon, pacrpocTpaHeHUE B

35 npu E e (1;)1/131/1{,160;1’46 Y XUMHUYECKHUE bubamorera LOK

p P AC https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxkcupel yriaeposaa, ux GuU3ndeckue u bubnmoreka [JOK

XUMUYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKOJIOrHYECKHE MPOOIEMBI,
cBsi3aHHBIE ¢ OKcHoM yriepoaa (1V)

37 VYronbpHas KUciioTa U €€ Cou bubmmorexa [JOK
https://m.edsoo.ru/00ae006¢
[TpaxkTrueckas padora Ne 4 o Teme

38 "[Tomyuenune yriaekucioro rasa. bubnmoreka [JOK
KadectBennas peakuus Ha kapOoHaT- https://m.edsoo.ru/00ae027e
noH"

[lepBoHavanbHbIe MOHATHS 00
39 OpraHUYECKHUX BEIIECTBAaX KaK O bubmorexa LIOK
https://m.edsoo.ru/00ae054e
COCIMHEHUIX YTiIepoaa
40 Kpemuuii u ero coenunenust bubmorexa HOK
https://m.edsoo.ru/00ae080a
[Tpaktuueckas padora Ne 5. Pemenue

41 AKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubmuorexa [IOK
«BaxHeHmme HeMeTaluTbl U UX https://m.edsoo.ru/00ae0bf2
COCJTUHECHUS»

Konrtponsnas pabora Ne3 o reme
42 «Bakneimme HeMeTauTbl U UX bubmorexa LIOK
https://m.edsoo.ru/00ae0e18
COCTMHEHUS
OO6m1as XapaKTepPUCTUKA XUMHUYECKUX
3JIEMEHTOB — METaJJIOB.

43 Merannueckas CBsi3b U bu6mmoreka [IOK
METaJINYeCKasi KpUCTAITAYECKAs https://m.edsoo.ru/00ae103e
pemérka. Pu3nvecKre CBOMCTBA
METaJJIOB
XUMHUYECKHE CBOMCTBA METAILIIOB.

. bu6nuorexa [IOK

44 DIEeKTPOXUMHUYECCKUN PSIIT

HanpsH>KeHUH METaJlIOB

https://m.edso0.ru/00ael1156
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OO6m1re crnocoObl MOTyYeHUs
MetaiuioB. CruiaBel. BerauciieHus mo

45 aBHECHUAM XUMHUYECKUX PEaKIUU bubmmorexa [OK
yp PCAKIIH, https://m.edso00.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COACPIKHUT
IpUMECH
46 [TousiTre 0 KOPPO3NU METAIIIOB bubmorexa HOK
pp https://m.eds00.ru/00ae1278
bubmuorexa [IOK
47
[Henotnpre meTanb! https://m.edsoo.ru/00ael4b2
48 OKcuabl ¥ THAPOKCUIBI HATPUS U bubnmoreka [JOK
Kanus https://m.edsoo.ru/00ael4b2
49 [IlenouHO3eMENBHBIE METAJIIIBI — bubmuorexa [IOK
KaJIbIUA 1 MarHui https://m.edsoo.ru/00ael15e8
50 Baxxneiinme coeTUHEHNUS Kb bubmmorexa [JOK
A 1 https://m.edsoo.ru/00ae15e8
51 O00011eHNE U CUCTEMATH3AIHS bu6mmoreka [IOK
3HAHUU https://urok.apkpro.ru/
JKécTkocTh BOABI M CLIOCOOBI €6 bu6mmoreka [IOK
52
YCTpaHECHUS https://m.edso00.ru/00ae1886
[IpaxkTrueckas padora Ne 6 o Teme
53 "YKEcTKOoCTh BOJIBI U METOJIBI €6 bubmorexa IOK
" https://m.edso0.ru/00aelae8
yCTpaHEHUS
bu6nunorexa [IOK
54 An %
FOMIHIH https://m.edsoo.ru/00aelc64
55 AmMpoTepHbIe CBOMCTBA OKCHIA U bub6mmorexa LIOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bubmuorexa [IOK

https://m.edsoo.ru/00ael1d86
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57 OKcubl, THAPOKCUBI M COJIM JKeJie3a bubmuorexa [IOK
(1) u xemne3a (1) https://m.edso0.ru/00ae35e6
58 O0001IeHNe U CHCTEMAaTH3aIUs bubmuorexa [IOK
3HAHUU https://urok.apkpro.ru/
[TpakTuueckas paborta Ne 7. Pemenue
59 AKCTICPUMEHTAIBHBIX 3324 110 TEME bubnnorexa [JOK
«BaxxHeumue MeTaibl U uX https://m.edsoo.ru/00ae3de8
COCMHEHUS
Bbruucnenus no ypaBHEHUsAM
XUMHUYECKHUX PEAKIHil, €CIN OAUH U3
50 pEeareHToB J1aH B U30BITKE WU bubmmorexa [IOK
COIEPKUT IpUMeCH. Berancnenus https://m.edso00.ru/00ae1750
MacCOBOM J0JIM BbIXOJa IPOAYKTa
peakuuu
61 O00011eHNE U CUCTEMATH3AIHS bu6mmoreka [IOK
3HaHUH https://urok.apkpro.ru/
KOHTpO.IiBHaH pabota Ne4 o reme Butmorexa LIOK
62 «Bakuelme MeTamibl ¥ uX
https://urok.apkpro.ru/
COETMHEHUS»
63 BemecTBa u maTepuansl B bubnnorexa [JOK
MOBCETHEBHOW )KU3HU YETIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUECKOE 3arps3HEHUE bubnuotexa [IOK
OKpYKarollei cpeasbl https://m.edso00.ru/00ae4270
65 Posnb XMy B perieHun bub6mmorexa LIOK
IKOJIOTHYECKUX TPOOIEM https://m.edso00.ru/00ae4270
66 PezepHblil ypok. O600111€HNE U bubmmorexa [IOK
CUCTEMAaTHU3aLs 3HAHUN https://m.edso0.ru/00ae0d0a
67 PesepBHblit ypok. O600111eH1E 1 bubmuoteka [IOK
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CHUCTEMAaTHU3al A 3HAHUI

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

68

PesepBubIil ypok. O60011eHIE 1
CHCTEMaTHU3alUs 3HAHUI

bubnuorexa [IOK
https://m.edsoo.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBS3ATEJIBHBIE YUEBHBIE MATEPUAJIBI JIJ151 YYEHUKA
* Xumus, 8 kiacc/ 'adbpuensu O.C., OctpoymoB U.I'., Cnankor C.A.,
AxnnoHepHoe obmectBo «M3aarenbcTBO «IIpocBemienney

* Xumus, 9 kinacc/ I'abpuensu O.C., OctpoymoB WU.I'., Cnagkos C.A.,
AxuumonepHoe oburectBo «M3marensctBo «IIpocBenieHue»

METOJIUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

Xumust, 7-9 kmacc/meroqudeckue pekomeraaruu/['adpuensa O.C., Cnaakos
C.A., Axuuonepnoe odmiecto "M3aarensctBo "[Ipoceemnienue"

Xumus, 8 knacc/IIpoepounsie u koHTpoabHBIE padboThl/I"abpuensu O.C.,
JIsickoBa I'.I"., Akmmonepuoe o6mectBo "M3narensctBo "[Ipocsemnienue"
Xumus, 9 knacc/I[IpoBepounsie u KOHTpoabHBIE padboThl/I"abpuensu O.C.,
JIsickoBa I'.I'., Akunonepnoe obuiecto "M3narensctBo "[Ipocsemnienue”
Xumus, 8 knacc/Terpanp uist 1a00paTOPHBIX OMBITOB U MPAKTUYECKUX
pabot/I"abpuensn O.C., Octpoymon N.I'., Axcénoa 1.B., AkiimonepHoe
obmectBo "MU3narenscTBo "[IpocBemnenue”

Xumus, 9 xknacc/Terpaap st 1a00PaTOPHBIX ONBITOB U MPAKTUYECKHUX
pabot/I"abpuensn O.C., OctpoymoB U.I'., Akcénora U.B., AkironepHoe
obmectBo "U3narenscTBo "[IpocBenienue”

INMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCHBI 1 PECYPCBI CETH
HMHTEPHET

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

bu6muoreka IOK https://m.edsoo.ru/7f41a636



