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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YPOBHE OCHOBHOI'O 00I1Iero o0Opa3oBaHUs
COCTaBJICHa Ha OCHOBE TpeOOBaHMII K pe3yjbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbLHON IPOrpPaMMbl OCHOBHOTO 00IIIeT0 00pa3oBaHus, MPEACTABICHHBIX
B ®I'OC OOO, a Ttakxe Ha OCHOBE (enepanbHO paboueld MNporpamMMmel
BOCIIUTAHUS U C YYETOM KOHUEMIMHU MPEnoiaBaHusi yaeOHOro npeamera «XuMus»
B 00pa3zoBaTenbHbIX opranu3anusax Poccuiickoit denepanuu.

[Iporpamma 1Mo XuMUM NMaéT TPENCTABICHUE O IENAX, OOMEH CcTpaTeruu
oOy4eHMs, BOCHHMTAHMS M pa3BUTHUA OOYYAIOLIMXCS CpPEICTBAMH y4eOHOrO
npenMera, yYCTaHABJIMBAET o0s3aTeNbHOE  MPEIMETHOE coliepKaHue,
npeaycMaTpUBaeT pPacHpelelieHue €ro Mo KilaccaM M CTPYKTYPHUPOBAHHUE 10
pazienaM U TeMaM MPOTrpaMMbl IO XHUMHH, OIpPEAEIseT KOJIUYECTBEHHbIE U
KaueCTBEHHBIE XapaKTePUCTUKHU COJIepIKaHuUsl, PEKOMEHYEMYIO
MOCJIEIOBATEIBHOCTh ~ M3YYEHUS XUMHHM C  Y4YETOM  MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTMKKM Y4eOHOro Tpolecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYaroUIMXCs, OMNpeAesisieT BO3MOXKHOCTH TMpeaMera Jyis
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOEHHUSI OCHOBHOM 00Opa3oBaTEbHOU
IporpaMMbl Ha YPOBHE OCHOBHOI'O O0IIET0 0Opa3oBaHUs, a TakKe TpeOOBaHUM K
pe3yabTaram 00y4YeHHUs] XMMUU Ha YPOBHE LieNIed U3yYEHUsl MPEAMETA U OCHOBHBIX
BUJIOB y4E€OHO-TIO3HABATEIBHON JEATENbHOCTH OOYYAIOIIErocs IO OCBOEHHUIO
y4eOHOI'0 COJIepIKAHUSI.

3HaHWE XHUMHH CIIY)KUT OCHOBOM Juisi (OPMHPOBAHUS MHPOBO33PECHHUS
oOy4aromerocsi, €ro MpeACTaBICHUI O MATEpUATIBLHOM E€IMHCTBE MHUpPA, BaXKHYIO
poJib UrparoT (GOpMHUPYEMbIE XUMHUEU NPEACTABICHUS O B3aUMOIIPEBPAILICHUSIX
SHEPrUM W 00 HSBOJIOIMHU BEIIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npo0JieM YCTOWYMBOIO PAa3BUTHS YETIOBEYECTBA — CBHIPHEBOM, IHEPreTUYECKOH,
MUIIEBON U SKOJIOTUYECKON O€30MacHOCTH, TPOOIEM 3IPaBOOXPAHECHHUS.

N3yuenue xumum:

CIIOCOOCTBYET  pealM3alid  BO3MOXKHOCTEH  JJii  CaMOpa3BUTUSA |
dbopMuUpOBaHUS KYJIBTYPhI INYHOCTH, €€ 00IICH 1 (YyHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMHUPOBAHHME MBIIUICHUS W TBOPYECKHX CIIOCOOHOCTEH
0o0y4arommxcsi, HaBBIKOB HMX CaMOCTOSTENbHOM y4eOHOW JIesTEIhbHOCTH,
AKCIIEPUMEHTAJIBHBIX U HCCIENOBATEIbCKUX YMEHMH, HEOOXOIMMBIX Kak B
MOBCEHEBHOM JKU3HU, TaK U B TPO(PECCHOHATBLHOM NeITeTbHOCTH;

3HAKOMHUT CO CHENU(PUKON HAYYHOTO MBINIICHUS, 3aKJIaJbIBACT OCHOBBI
1[EJIOCTHOTO B3TJISIIa HA €IMHCTBO MPUPOJIBI U YEIOBEKA, SIBJISIETCS] OTBETCTBEHHBIM
ATanoM B (pOPMUPOBAHUU E€CTECTBEHHO-HAYYHON rpaMOTHOCTH 00yYarouIuxcs;



CIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHSI K E€CTECTBEHHO-
HAay4HBIM 3HaHUSM, K MIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B HKOJOTHYECKOE
o0Opa3oBaHu€e 00y4arOIUXCSl.

JlanHble HampaBiieHUs B OOYYEHMHM XHMHH OOECHEYHMBAIOTCA CHEeLU(pUKON
colepKaHUsl  y4eOHOro  MmpeameTra, KOTOpbIM  SBIAETCS  NEeAarormyecku
a/JIalITUPOBAHHBIM OTpa)kKeHHEM 0a30BOM HayKH XMMHUH Ha OIMpeNeIEHHOM JTane eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00IEro 0Opa30oBaHUs OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl NMEPBOHAYAIBHBIX MOHSATUN XUMHUH, OCHOB
HEOPraHMYECKOM XHMMHMM M HEKOTOPBIX OTHENbHBIX 3HAYMMBIX IOHSITHIM
OpPraHUYECKON XMMUHU.

CrtpykTypa coaepxaHusi MporpaMMbl N0 XMMUU COpMUpOBaHA Ha OCHOBE
CHUCTEMHOr0 moaxoja kK €€ uzydeHuro. CoaepkaHue CKIaAbIBAETCS U3 CHUCTEMBI
MOHATUNA O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATHI O XUMHUYECKON
peakuuu. OO0e 3THM CUCTEMBI CTPYKTYPHO OPraHM30BaHbl 10 NPHUHIMILY
IIOCJIEIOBATENBHOTO PA3BUTHS 3HAHUM HAa OCHOBE TEOPETUYECKUX NPEICTABICHUN
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYE€HHS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— 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 pPAacCMaTPUBAKOTCA HA OCHOBE OSMIUPUYECKU
HOJIYYEHHBIX U OCMBICIEHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEI0BATEIBHO OT OJJHOTO
YPOBHS K JIpyroMy, BBIIONHSAS (QYHKIUM OOBACHEHUS M MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUSI U BO3MOKHOCTEH MPAKTUYECKOI0 MPUMEHEHUS W TMOJy4YCHUS
M3Yy4aeMbIX BEUIECTB.

OcBoeHue TmporpaMMbl [0 XUMHU  CIIOCOOCTBYET  (OPMHPOBAHUIO
IIPEACTABICHNAS O XUMHUYECKON COCTABIIAIOIIEH HAyYHOW KapTUHBI MUpPa B JIOTHKE
€€ CHUCTEMHOW MNpPHUPOABI, LEHHOCTHOTO OTHOWIEHUS K HAy4YHOMY 3HAHUIO U
METoAaM TMO3HaHWA B Hayke. M3ydeHue XWMHM NPOUCXOIUT C IPHUBICUYCHUEM
3HaHUW M3 paHee M3YyYEHHBIX YYEOHBIX MpeaMeToB: «OKpyKaloluid MUpy,
«buonorus. 5-7 xknacce» u «Puzuka. 7 Kiaccy.

[Ipy wu3ydyeHUHM XHUMHHM MPOUCXOAUT (HOPMHUPOBAHME 3HAHMA OCHOB
XMMHUYECKOM HayKH Kak OOJAaCTH COBPEMEHHOI'O €CTECTBO3HAHMUS, MPAKTUYECKON
JEATENbHOCTH YEJIOBEKA M KaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBI.
3amaya y4eOHOro mpeaMeTa COCTOMT B (DOPMHPOBAHHHM CHCTEMbBl XHMHYECKHX
3HAHUW — BaXHEUIIUX (PAKTOB, MOHATHUM, 3aKOHOB M TEOPETUUECKUX TOJIOKEHUM,
JOCTYIHBIX O00OOIIEHU MHUPOBO33PEHUYECKOIO XapakTepa, s3blka HayKd, B



NPHOOIICHNM K HAyYHBIM METOJaM II03HAHHWS TIPH HW3YYCHUW BEIIECTB U
XUMHYECKUX peaKinid, B GOPMUPOBAHUH W PA3BUTUH TO3HABATEIHLHBIX YMEHHUHA U
UX TPUMEHEHWHW B Y4YEOHO-TIO3HABATENLHOW H y4eOHO-HCCIIEI0BATEIhCKON
JeSTENhbHOCTH, OCBOCHHWU TIPABWI O€30MacHOr0 OOpamieHusi ¢ BEImECTBAMH B
ITIOBCETHEBHOM KU3HH.

[Ipu u3ydeHnu XMMUU HA YPOBHE OCHOBHOI'O OOIIEr0 0Opa30BaHUS Ba)KHOE
3HaYCHHE MTPUOOPENH TaKUe TENH, KaK:

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

—  HampaBJIICHHOCTh OOYyYEHHS Ha CHCTEeMAaTH4ecKoe MpHuoOIeHne
o0yJaronuxcss K CaMOCTOSITENbHON MO3HABATEIILHON AESITEbHOCTHA, HAYyYHBIM
METOJlaM TIO3HaHUs, (OPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMHH;

— o0ecTieueHne yCIOBUIA, CIOCOOCTBYIOIIUX MPUOOPETECHUIO 00 YyJaOIIUMUCS
OIbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, TMO3HAHUS M CaMOIO3HAHUS, KIIFOUEBBIX
HAaBBIKOB (KITFOUEBBIX KOMIICTCHIIMI), MMEIOIINX YHHBEPCATbHOE 3HAYCHHE IS
Pa3TUYHBIX BUOB IESITEIHHOCTH;

— (dopmupoBanmne oO0mell (HYHKIIMOHATBLHON W  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUU OOBICHATHP U OICHUBATh SIBIICHUS
OKPYXKAIOIIET0 MHpPA, WCIOJIb3Ysl 3HAHWUS U ONBIT, MOJYYCHHBIC MPU W3YUCHUU
XUMHUH, TPUMEHITh WX TPHU PEIIeHHH MpoO0jJeM B TOBCEIHEBHOW KHU3HU U
TPYJIOBOU JIEATEILHOCTH;

— (¢opMHpoBaHHE y OOYyYalOIIMUXCAd TYMAaHUCTHYECKHX OTHOIICHUH,
MOHUMAHUSI TIEHHOCTH XWUMHUYECKUX 3HAHWU HJI BBIPAOOTKH JKOJIOTHUYECKHU
1eJecO00pa3HOro TMOBEAEHUsT B OBITY W TPYAOBOM JEATENBHOCTH B LEISAX
COXPaHEHUS CBOETO 37I0POBbS U OKPYXKAIOIICH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHBAIMU K OOYYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPONIO H
CaMOBOCTIMTAHWIO HAa OCHOBE YCBOCHHS OOIIEYEIIOBEUECKHX IICHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY TpOGWISI U HAMPABICHHOCTH JATbHEHUIIIETro
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 KJIACC

IlepBoHaYaIbHbIEe XUMHUYECKHE MIOHATHS

[Ipeamer xumun. Posib XUMUM B KHU3HU YEJIOBEKA. XHUMHUS B CUCTEME HayK.
Tena u BemecrBa. Du3nyeckue CBOMCTBA BEIIECTB. ATpPEraTHOE COCTOSIHHE
BemiecTB. IlonsTHe 0 Merojax Mo3HAHUSA B XMMUH. YHCTBIC BEIIECTBA 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.

KomuuecTBo BeniectBa. Moiib. MossipHast Macca. 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 — 3ieMeHT U mpocToe
BelecTBo. HaxoxkaeHue kuciopoja B Tpupojae, (U3MYECKUE U XUMUYECKHUE
cBoiictBa (peakumu TopeHusi). Oxcuabl. [Ipumenenne xucimopoma. CrocoObl



MOJIYYEHUSI KUCIOpoJia B JabopaTopuud W MPOMBIIUIEHHOCTH. Kpyrosopor
Kucnopojaa B npupoje. O30H — aIoTponHas 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 BEUIEeCTBA B pacTBOpPE. XUMHUYECKUE CBOMCTBA BOAbLI. OCHOBaHUS.
Ponp pacTtBOpoB B Ipupojie U B KHM3HU 4denoBeka. KpyroBopoT Boabl B MPUPOIE.
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.

Conu. Homenknatypa coisieil. @u3n4eckue U XMMHUYECKUE CBOWMCTBA COJIEH.
[Tonmyuenue cosei.

['eHeTnueckas CBSA3b MEXKY KJIACCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:

KAUueCTBEHHOE OIPENIETICHUE COAEPKaHUsI KHCIOPOAA B BO3AYyX€, MOIYUYEHHUE,
coOupaHue, pacrno3HaBAaHWE W U3YYEHUE CBOMCTB KHCIOPOJa, HAOJIIOJECHUE
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 (ropeHwue), B3auMmopaeicTBue Bogopoaa ¢ okcuaom meau (1)
(BO3MOXHO MCIOJIb30BAHUE BUIEOMATEpPHUAIOB), HaOIIOAeHUE 00pa3IlOB BEUIECTB
KOJIMYECTBOM | MOJIb, HCCJIEIOBaHHE OCOOCHHOCTEW pPACTBOPEHHUSI BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIECHHE PACTBOPOB C ONPEACIEHHON
MAacCOBOM JI0JIed paCTBOPEHHOIO BELIECTBA, B3aUMOJCUCTBHUE BOJBI C METAILUIAMU
(HaTprieM ©  KaiubleM) (BO3MOXHO HCIIOJb30BaHUE BHUIECOMATEPHUATIOB),



UCCJIeIOBAaHUE O0pa3lOB HEOPraHWYECKHUX BELIECTB pPa3JIMYHBIX KJIACCOB,
HAOJII0ICHNE U3MEHEHHUsI OKPaCKU MHJMKATOPOB B PACTBOPAX KUCIOT U IIEJIOYEH,
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 «BaxHeWlmmne Kiaaccbl HEOPraHU4ECKUX
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
IPYINaxX CXOJHBIX DJIEMEHTOB (IETOYHbIE U IIEJIOYHO3EMEIbHBIE METaJIbI,
raJioreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yoT aMpOTEPHbIE OKCHIbI
Y TUAPOKCHUIBI.

[lepnoanueckuii 3akoH. [lepuoanyeckast cucreMa XMMHYECKUX 3JIEMEHTOB /I,
N.  MengeneeBa.  KopoTkomepuonHas ©  JJIMHHONEpHOAHAs  (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 ~ 000J04€K aToMOB TepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
[Iepnonnueckoin cucremsl [[. M. MenneneeBa. XapakTepuCTUKA XHUMHUYECKOIO
3JIEMEHTA M0 ero nonoxeHuto B [lepuonnueckoit cucreme . . Menaeneena.

3aKOHOMEPHOCTH HU3MEHEHUSA paguyca aTOMOB XHUMHYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAIUIMYECKUX CBOMCTB I10 FPYIIAM 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.
DIEKTPOOTPUIATEILHOCTh XUMHUUECKUX 3JIEMEHTOB. IOHHAs CBSI3b.

Crenenp  okucieHua.  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  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,
WUIIOCTPUPYIOUIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKLUN
(ropeHue, peakiny pa3ioKeHHs], COETUHEHUS ).

Mescnpeomemmnuie ceasu



Peanuzanusa MeXnpeaIMETHBIX CBA3€M MNpU M3YYCHHMM XUMHUM B 8§ KJacce
OCYIIECTBIISIETCS. 4Yepe3 HCIOJIb30BAaHUWE KakK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHSATUM, SBISIOMINXCS CUCTEMHBIMH JIJII OTAEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTI' O LIMKJIA.

OOuue ecTeCTBEHHO-HAYUYHbIE MOHSTHUSA: HAy4YHBIM (pakT, runoresa, Teopus,
3aKOH, AaHajiu3, CHHTE3, KiIacCudUKalus, NEePUOJANIHOCTh, HAOIIOJEHHUE,
3KCIIEPUMEHT, MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®usuka: marepusi, aroM, O3JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIHI,
W30TOMbI, PAAMOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUECKHUIM 3apsjl, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (M3MUECKUE BEIIMYUHBI, SAUHUIIBI
U3MEPEHUS, KOCMOC, IJIaHEThI, 3BE3/1bI, COoIHIIE.

buonorus: dorocunres, Abixanue, buochepa.

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

9 KIIACC

BemecTBo U XUMHYECKAs peakUust

[Tepnognueckuii 3akoH. [lepuoanueckast cucTeMa XUMUYECKHUX 3JIEMEHTOB /1.
N. MenpeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XMMHYECKUX DJJIEMEHTOB TMEPBBIX TPEX IMEPUOJOB, KaIMs, KalbLUHUS W HX
COCIMHEHUM B COOTBETCTBUM C TMOJIOKEHUEM 3yeMeHTOB B Ilepuomnueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BeliecTBa: BHIbBl XUMUYECKOW CBSI3U. THIBI KPUCTATITUYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT THUIIA KPUCTAJUIMYECKON PEMIETKH U
BHUJa XUMHUYECKOM CBA3H.

Knaccudukanms 1 HOMEHKIaTypa HEOPraHWYECKHX BEIEeCTB. XUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCSAIIMXCA K pa3jIdyHbIM KJIACCaM HEOPraHUYECKHUX
COCIMHEHUMN, TEHETUYECKAs CBSI3b HEOPTraHUYECKHUX BEIIECTB.

Knaccudukanys XuMU4eCcKUX peakiuid Mo pa3IndyHbIM NpU3HaKaM (110 YHUCTy
U COCTaBy YYacTBYIOLIMX B pEaKIUU BEIIECTB, MO TeIIoBOMY 3((deKTy, Mo
U3MEHEHUIO CTENEHEH OKUCIECHUSI XMMHUYECKUX 3JIEMEHTOB, MO OOpaTHUMOCTH, IO
YYaCTHUIO KaTajau3aTtopa). DK30- U IHJOTEPMUUYECKHUE PEAKIINU, TEPMOXUMUUYECKUE
YPaBHEHHSI.

[Tonsitue 0 ckopocTH xumudeckod peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOpPAaTUMBIX XMUMHUYECKUX peakinusx. [[oHATHEe 0 TOMOTEHHBIX M TETEPOTCHHBIX
peakiusax. [lonsatue o xkaranuse. [lonsTue o xumuueckoM paBHOBecUH. DaKTOPBHI,
BIMSIONIME HA CKOPOCTh XHMHYECKOW PEAKIMU U IOJ0KEHUE XUMHUYECKOTO
paBHOBECHSL.

OKHCIUTETHPHO-BOCCTAHOBUTEIILHBIE  PEAKIMK,  DJIEKTPOHHBIM  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHOM  pPEAKIIMHU. CocraBnenue ypaBHEHUI



OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIM C  HMCIOJIb30BaHUEM  METOAA
AJIEKTPOHHOTO OaliaHca.

Teopust 3MEKTPOTUTUIECKON AUCCOLMALMH. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
Kartnonsl, annonsl. MexaHW3M IHCCOLMALMU BEIIECTB C PA3JIMYHBIMA BUIAMHU
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 U cojleil B CBETe€ MPEIACTaBICHUH 00 3IEKTPOIUTUYECKON
nucconmanuu. KauecTBeHHbIE peakiid Ha MOHBI. [IoHATHE O TUAPOIIH3E COTEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJACISIMM KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIECTB — METAJUIOB M HEMETAUIOB (rpadura M ajiMasza), CIOXKHBIX BELIECTB
(x7opuaa HaTpusi), UCCIEIOBAaHUE 3aBHCHUMOCTU CKOPOCTH XMUMHUYECKON peakiuu
OT BO3JICUCTBHS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE DIIEKTPOIMPOBOIHOCTH
pacTBOpPOB BEIIECTB, IPOLECCA AUCCOLMALMHA KHCIOT, WIEIOYEed U COJIEH
(BOBMOKHO  HCIIOJB30BaHWE BHUAEO MaTepUajoB), MPOBEICHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MNpPU3HAKU  MPOTEKaHUs  pEeakUMid  HOHHOro  oOMeHa
(oOpa3zoBaHMe oOcajka, BBIJICJICHHE Ta3a, O0O0pa3oBaHWE BOJBI), OIBITOB,
WUIFOCTPUPYIOIIUX ~ NPUMEPBI  OKHCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAaKLUU
(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
BCIIECTB — TaJOreHOB. XHMMHUYECKHME CBOMCTBA Ha IIPUMEPE  XJIOpa
(B3aMoOJIeCTBUE € MeETAJIaMH, HEMETalllaMH, Iejio4amMu). XJIOpPOBOJOPO/I.
ConsiHast KucinoTa, XMMHUYECKHE CBOMCTBA, IMOIYyYEHHE, NMpUMEHeHHue. JlelicTBue
XJIOpa M XJIOPOBOAOpPOAA HAa OpPraHW3M 4YeloBeKa. BakHellue XJopuabl U HUX
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 CBOWCTBa cephl. CepoBOMOPOJ, CTpOCHME, (PU3HUECKHE U
XUMHYECKue CBOMCTBA. OKCUABI CEphl KAK IPEACTABUTENN KUCIOTHBIX OKCHIIOB.
Cepnast kucioTa, (Qu3MyecKkMe U XUMHUYECKHME CBOMCTBa (oOmume Kak
NpECTaBUTENsl Kjacca KHCIOT W crnenuduueckue). XHUMHUYECKHE pEeaKIuw,
JeXalle B OCHOBE IPOMBIIUIEHHOrO0 croco0a MONy4YeHHUsS CEPHOM KHCIIOTHI.
[Iprumenenue cepHor KUCIOTHL. COMM CEpHOM KUCIOTHI, KAYECTBEHHAs pEaKLns Ha



cynbdar-uoH. HaxoxaeHue cepbl U €€ COCIUHEHUN B MpUpOJAE. XHUMHYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH cpeabl COSNMHEHUSIMU cepbl (KUCIOTHBIE TOXIH,
3arpsi3HEHHE BO3/1yXa M BOJIOEMOB), CIIOCOOBI €ro MpeI0TBPaICHUS.

OO6mas xapakrepuctuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIIEHHs. A30T, PaCHpPOCTPAHEHHE B MPHUPO/IE,
¢usnyeckue U Xxumuueckue cporictsa. Kpyrosopor azora B npupoje. AMMHUak, ero
¢u3nyeckue U XMMHYECKHUE CBOMCTBA, OJdyyeHne U npuMeHenue. Conu aMMOHUS,
uX (pu3uUecKre 1 XUMHUYECKUE CBOMCTBA, MpruMeHeHne. KauecTBeHHas peakiys Ha
WOHBI aMMOHWMS. A30THasi KHCJOTa, €€ MoNydeHHe, PU3NIECKUe U XUMHUYECCKHUE
cBOiicTBa (0OIIME Kak TMpEeACTaBUTENS Klacca KHUCIOT M crhenuduyecKue).
Hcnonp3oBaHne HUTPATOB H COJICM aMMOHHUSI B KadeCTBE MHMHEPAIbHBIX
ynoopeHnil. XuMU4ecKoe 3arpsi3HeHUE OKPYKaIOIIel Cpe/ibl COeIMHEHUSIMU a30Ta
(KUCJIOTHBIE JTOKIM, 3arpsi3HEHHE BO3JyXa, MOYBbl U BomoEéMOB). docdop,
ajotponHeie Moaudukanuu (ocdopa, duzMUeckue M XUMUYECKHE CBOMCTBA.
Oxkcup dhocdopa (V) u pochopHas Kuciaora, Pu3ndecKue 1 XUMHICSCKHUE CBOKCTBA,
nonyudenue. Mcnonb3zoBanue (hochaTtoB B KaUECTBE MUHEPATILHBIX YA00PEHUIA.

OO6mas xapakrepuctuka sneMeHToB |IVA-rpymnmel. OcOOEHHOCTH CTPOEHUS
aTOMOB,  XapakTE€pHbIE  CTENEHU  OKHUCIEHUA.  YTJIEepold,  aUIOTPOMHbIE
Moau(UKALUK, PAcCIpOCTpaHEHWEe B TNpUpoae, (HU3MUECKHEe U XHUMHUYECKUE
cBoricTBa. Ancopomus. Kpyrosopot yriepoaa B npupoge. Okcuabl yriepoja, ux
duznueckue W XUMUYECKHE CBOWMCTBA, JCHCTBME Ha JKHUBBIE OPTraHU3MBI,
NOJy4YeHUE U NPUMEHEHHUE. DKOJOTUYECKHe MpOoOJIEeMbl, CBSI3aHHBIE C OKCHJIOM
yraepoaa (IV), rumore3a riao0anbHOrO NOTEIUIEHUS KIMMaTa, MapHUKOBBIN
addekrt. YronpHas Kuciaora U €€ coiiv, uX (Pu3nueckue U XMMHYECKHUE CBOMCTBA,
nojilyueHrue u mnpuMeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBILIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

[TepBoHavanbHbBIE OHATHS 00 OPTAHUYECKUX BEIIECTBAX KAK O COCAMHEHHSIX
yriaepoja (MeTaH, 3TaH, TUJICH, alleTUIEH, dTaHOJ, TTIMIEPUH, YKCYCHasl KUCIIO0TA).
[IpuponHble HCTOUYHUKH YTIEBOAOPOAOB (yroib, NPUPOAHBIA Ta3, HEPTH),
OPOAYKTHl MX mepepaloTku (OE€H3MH), MX pPOJb B OBITY M HPOMBIIUIEHHOCTH.
[TonsiTue 0 OMOJIOrMYECKU BaXKHBIX BEUIECTBAX: KUpaX, OeNKax, yriieBojax — 1 ux
poiM B OKM3HM UeJoBeKa. MarepuanbHOE €IMHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COECTUHEHUN.

KpemHuii, ero ¢usnueckue M XHUMHYECKHE CBOMCTBA, IOJIy4YeHUE U
npuMmeHeHue. CoelnuHeHus KpemHHs B mnpupoje. OOmme mnpencraBieHus 00
okcunie kpemHus (IV) u kpemHueBoi kuciore. CHIMKaThl, UX UCIOJIb30BAHUE B
OBITYy, B MIPOMBIIIUICHHOCTH. BakHeWIne CTpOUTENhHBIC MaTepUalbl: KEPAMHKA,



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

Xumuyeckuii IKCnepumMenm:

u3ydyeHre o0pa30OB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJISTHOM KHUCIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEaKIMi Ha XJIOPUI-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
oOpasmamMmu  ceppl M €€  COCOUHEHHSIMU  (BO3MOXKHO  HCIIOJH30BaHUE
BUJIEOMATEPUAIIOB), HAOIOIEHHE MpoIlecca OOYTrIIMBaHUsS caxapa ToJl JIeHCTBUEM
KOHIICHTPUPOBAHHOM CEPHOM  KHUCJIOTBI, MW3y4YEHUE XUMHUUYECKHX CBOWCTB
paz0aBIeHHON CEpHOM KHUCIIOTHI, TPOBEAECHNE KAYECTBEHHOM peakiiuu Ha Ccyibdar-
UOH U HaONIofieHue Npu3HaKa e€ MpOTEeKaHWs, O3HAKOMJIEHHE C (PU3UYECKUMHU
cBoiicTBaMu azora, (Gochopa MU HUX COCNUHEHUM (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHUATIOB), 00pasmamMu a30THBIX U (HOCHOPHBIX YAOOPEHUH, MOIyYSHHE,
coOupaHue, paclio3HaBaHUE U M3Y4YCHUE CBOMCTB aMMMaKa, MPOBEACHUE
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, Tpaduta, ¢yliepeHa, O3HaAKOMJICHUE 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 HX MPOTEKAHUS, O3HAKOMJIEHUE C
NPOAYKIMEN CUJIMKATHOW IPOMBINUIEHHOCTH, PELIEHHE SKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BakHenme HeMETaIUIbl U UX COCIUHEHUS.

MeTaJnibl 1 KX COeIMHEHUS

OO0uras xapakKTepuCTUKa XMMUYECKUX PJIEMEHTOB — METAJJIOB Ha OCHOBAaHHUH
ux mnonoxeHus B llepuommueckon cucreMe xumuueckux diemeHto . .
MenneneeBa u ctpoeHusi aromoB. CTpoeHHE MeTaJuioB. MeTayuinueckas CBsi3b U
METAJUIMYECKAsT ~ KPUCTAUIMYECKAas  PEIIETKa.  ONEKTPOXMMHUYECKUM Pl
HanpspKeHu MetaioB. Ousnyeckue U XMMUYECKUE CBOMCTBAa MeTauioB. OO0mme
CIOCOOBI TMONydeHUs: MeTaioB. [loHATHE O KOPpPO3MM METAJIOB, OCHOBHBIE
CrocoOBI 3amuThl UX OT Kopposwu. CrutaBel (CTalb, YYryH, MIOPATIOMUHUMH,
OpoH3a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIILIEHHOCTH.

[{emounble MeTaiuibl: mojioxkeHue B Ilepuoanyeckoil cucreMe XMMUYECKHX
sanementoB JI. M. MennaeneeBa, CTpoeHHME WX aTOMOB, HaXOXJEHUE B MIPHUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTtpust U Kanusi). OKCUJIBI U



TUJIPOKCHUIBI HATpusd M Kanus. [I[puMeHeHue 1IeIOYHBIX METaulOB U HX
COeIMHEHUH.

[[lenoyHO3EeMENbHBIE METAJUIBI MAarHMM MW KaJIbLUW: IIOJIOKEHUE B
Ilepnognueckon cucreme xumudeckux sneMeHToB [[. M. MenneneeBa, crpoeHue
MX aTOMOB, HaXOXJI€HUE B Tpupoae. PU3nyYecKrue U XUMUYECKHUE CBOMCTBA MarHus
U Kaiblus. Baxhedmme coeauHeHUs] KainblMs (OKCUO, TUAPOKCHUM, COJIN).
JKEcTKOCTh BOJBI M CLIOCOOBI €€ YyCTPAHEHUS.

AutoMuHUN: TIoJIo)keHue B [leproanueckor cucTeMe XMMAYECKUX SIIEMEHTOB
J. . MenneneeBa, CTpoeHUE aTroma, HaxOXAeHUE B Ipupone. Pusnyeckue u
XUMHUYECKHE CBOMCTBA altOMUHUS. AM(POTEpHBIE CBOMCTBA OKCHIA U THAPOKCH]IA
AJFOMUHUSL.

Kenezo: nonoxkenue B [leppoanyeckoil cucteMe XUMUYECKUX 3J1€EMEHTOB /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:

O3HaKOMJIEHHE C oOpa3llaMH METAUIOB W CIUIaBOB, UX (U3MUECKUMU
CBOMCTBAMH, H3YyYEHHE PE3YJbTaTOB  KOPPO3UU  METALIOB  (BO3MOXHO
UCIIOJIb30BAaHUE BHUAEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJEUCTBUS OKCHJA
KIS W HATpUs C BOJOM (BO3MOXXHO UCIIOJIb30BAHUE BUJIEOMATEPUAIIOB),
UCCJIEJOBAaHNE CBOWMCTB KECTKOW BOJIbI, MpOIlEcCa TOPEHUS JKeJe3a B KUCIOPOJIE
(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
IUITAMEHM MOHAMHM HATpus, Kaldus MW Kaiblusig (BO3MOXKHO UCIOJIb30BaHUE
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 Marepuansl B NMOBCEAHEBHOM XKU3HM 4eENOBEKa. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB U XMMUUYECKUX peakiuil B ObITy. IlepBas momolns mnpu
XUMUYECKUX 0KOrax M OTPaBIICHUSIX.

XHUMHUYECKOE 3arpsA3HEHHUE OKpYXKarouled cpeabl (MpenenbHas JOMyCTUMAast
KOHIIeHTpalus Beuiects, nainee — [1/IK). Poiap xumuu B penieHun 3K0JI0rM4ecKux
npoosIeM.

Xumuueckuii IKCnepumenm:

U3y4eHHe o0pa3lloB MaTepUaloB (CTEKJIO, CIUIABBI METAIJIOB, TOJUMEPHBIC
MaTepuasbl).

Mexcnpeomemmuuvle ceasu



Peanuzammsi MEXIpPEAMETHBIX CBS3CH NMPU HM3YYCHHM XUMUU B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 HCIOJIb30BAaHUE KaK OOIMMX €CTECTBEHHO-HAaYYHBIX
MOHATHM, TaK U TOHSATHUM, SBISIOMIMXCS CUCTEMHBIMH JIJIsI OTASIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmume ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAY4YHBIM (DaKT, rUmores3a, 3aKOH,
TEOpHUs, aHajdu3, CHUHTE3, KiIacCUPUKALUI, TMEePUOJIUYHOCTh, HAOIOJICHHE,
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,
MOJYIPOBOAHUKH, JTUIJICKTPUKHA, (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.



IVIAHUPYEMBIE PE3VYJIIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHA HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBTATBI

JIMYHOCTHBIE pe3ylbTaThl OCBOEHHUS IPOrPaMMbl OCHOBHOTO OOIIEro
00pa3oBaHMs JOCTUTAIOTCS B XOA€ OOyYEHUSI XMMUU B EIUHCTBE y4eOHOU H
BOCIIUTATENIbHON JESITEIbHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMU POCCUMUCKUMU
COLIMOKYJIBTYPHBIMM U JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMM, HPHUHSTHIMU B
obmiecTBe MpaBWIaMH M HOPMAaMH TOBEIEHHUS U CHOCOOCTBYIOT Ipolieccam
CaMOIO3HaHUsl, CAMOPA3BUTHUS U COLIMAIIU3ALMHI 00 yYarOIINXCS.

JIM4HOCTHBIE  pe3yabTaThl  OTPAXalOT  T[OTOBHOCTh  OOYyYarolIMXCS
PYKOBOJACTBOBATbCS CHUCTEMOM IO3UTHUBHBIX IICHHOCTHBIX OpHMEHTAalUN U
pacUIMpEeHNE ONbITA JEATENbHOCTH Ha €€ OCHOBE, B TOM YHCJIE€ B YACTH:

1) mnaTpuoTHYECKOr0 BOCIUTAHNS

LIEHHOCTHOT'O OTHOIIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
U HAy4YHOMY HACIEAMIO, TMOHUMAHUS 3HAYCHHUs] XMMUYECKOM HAyKh B IKU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JTOCTOBEPHONW HH(POPMALMEN O
NEPEeIOBbIX JOCTHKEHUAX M OTKPBITUSX MHPOBOM M OTEUYECTBEHHOW XHMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTpOMCTBE MUpa U OOIIECTBA;

2) rPaKIaHCKOT0 BOCTIMTAHUS

IOPEICTaBIEHUs O COLUMAJIbHBIX HOpPMax M NPABWIAX MEKIMYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHONM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOW,  y4eOHOHMCCIIeIOBAaTEIbCKOM, TBOPUECKOM M JPYrUX  BHJAX
JeSITeNbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM NEeATEIbHOCTH MpHU
BBINIOJJHEHUM Y4E€OHBIX, I1I03HABATENbHBIX 3aJ1a4, BBIIOJHEHUN XUMHUYECKUX
AKCIIEPUMEHTOB, CO3[JaHUN YUEOHBIX TPOEKTOB, CTPEMJIEHUS K B3aUMOTIOHUMAHUIO
U B3aUMOIIOMOUIM B IIpolecce 3TOW Y4eOHOH JEesATENbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE IIOBEJEHUWE U TIIOCTYNKH CBOMX TOBapHUIIE C MO3ULIUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIECTBUNA MTOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMA:

MHUPOBO33pEHUYECKHE NPEICTaBICHUS] O BELIECTBE U XUMHUYECKOW pEeaKIUu,
COOTBETCTBYIOIIHE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTaBJISIOLIUE
OCHOBY JIJI1 TOHUMAaHUSI CYIIHOCTH HAYYHOM KapTHHBI MUpA, MPEACTABICHHS 00
OCHOBHBIX 3aKOHOMEPHOCTAX PAa3BUTHsS MPUPOJbI, B3aUMOCBSI3IX YEJIIOBEKA C
OPUPOJHON Cpesloil, O poJi XMMHHU B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

[IO3HABATEIbHbIE MOTUBBI, HAIIPABJICHHBIE HA IMOJYYEHUE HOBBIX 3HAHUU 110
XUMHUH, HEOOXOIUMBIC IJii OOBSICHEHHS HAOII0JaeMbIX IMPOIIECCOB U SIBJICHUH,
N03HABATEIbHOM, MH(OPMAIMOHHOW M YHUTATEIbCKOM KyJIbTYphl, B TOM YHUCJE
HaBBIKOB CaMOCTOSITENIbHOM pabOThl C yuyeOHBIMH TEKCTaMM, CIPABOYHOMN



JUTEPATYpOr, JIOCTYIMHBIMH TEXHUYSCKUMH CpPEJICTBAMH HH(OPMAIMOHHBIX
TEXHOJIOTUM;

UHTEpeC K OOYYEeHHUIO M TO3HAHWIO, JIFOOO3HATENbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €caMOOOpa3OBaHMIO, MPOCKTHOW H  HCCIEI0BATEIHCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOYYCHHUS B
JTaJIbHEUIIIEM;

4) popMuUpOBaHUS KYJIbTYPHI 310POBbSI:

OCO3HAHWE TIICHHOCTH JKW3HHM, OTBETCTBEHHOT'O OTHOIICHHUS K CBOEMY
3JI0POBBIO, YCTAaHOBKH Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHHUE TOCICACTBUN U
HENPUITUE BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS aJIKOTO0JIsl, HAPKOTHKOB, KypEeHUsI),
HEOOXOAUMOCTH COOJIFOJICHHS TMpaBWI OE30MaCHOCTH TpPH OOpalieHuH ¢
XUMHUYECKUMU BEIECTBAMH B OBITY U PEAIbHON KU3HU;

5) Tpya0BOr0 BOCTIMTAHUSI:

UHTEpPEC K MPAKTUUECKOMY U3yUYEHHUIO TIpodeccHii 1 TpyAa pa3aIudHoro poja,
yBOXEHUE K TPYAYy W PE3yIbTaraM TPYAOBOU MEATEIHLHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHHUS TMPEIAMETHBIX 3HAHWW TI0 XWUMHH, OCO3HAHHBIA BHIOOD
UHAUBUIYaTbHON TPAEKTOPUH MPOJIOIKEHHSI 00pa30BaHus ¢ YUETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCTENTHON MPodeCCHOHATBHON JCSITEIbHOCTH M PA3BUTHS HEOOXOMUMBIX YMEHUH,
TOTOBHOCTH aJalTHPOBATHCS B MPO(HECCHOHATBHON CPEJIe;

6) IKOJIOrHYeCKOro BOCIIHTAHHUS:

AKOJIOTHYECKH I[EI€CO00pa3HOE OTHOIICHHE K MPHUPOAEC KaK HMCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIEeCTBOBaHUS, TOHUMAaHHUE [IEHHOCTH 3JJ0POBOTO U
O0e3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
buznueckoMy M TICUXMYECKOMY 37I0POBBIO, OCO3HAHHME IEHHOCTH COOJIIO/ICHUS
TpaBmII 0€30ITaCHOTO MTOBEACHUS TP pabOTe C BEIIECTBAMH, a TAK)KE B CUTYaIUsX,
YTPOKAIOIIHX 3I0POBBIO U JKU3HU JIFOJICH;

CIIOCOOHOCTH TPUMEHSATHh 3HAHUS, MOJydaeMble MPU M3YYCHHH XUMUH, IS
pElIeHHs 3a/1a4, CBSI3aHHBIX C OKPYXKAIOLIeH MPUPOIHON CpeAoi, A MOBBILIEHUS
YPOBHS  DKOJOTHYECKOW KYJIbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
AKOJIOTHYECKUX TMPOOJIeM W IMyTeH WX peIIeHUs TMOCPEIACTBOM METOIOB XUMUH,
HKOJIOTHYECKOT0 MBIILICHUS, YMEHUS PYKOBOACTBOBATHCS UM B IMO3HABATEIbHOM,
KOMMYHUKATUBHOW U COIIMAIBHON MTPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe wMeranmpeaMeTHBIX pPE3YIbTAaTOB BBIICISIOT 3HAYMMBIC TS
dbopMUpOBaHUS MHPOBO33pEHUsI OOLIEHAYyYHbIE TOHATUS (3aKOH, TEOopHs,
NPUHIINI, TUTIOTE3a, (aKT, CUCTeMa, MPOIIECC, SKCIIEPUMEHT U JIPYroe.), KOTOpbhIe
UCTIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TPEIMETax U TO3BOJISIIOT Ha
OCHOBE 3HaHUH W3 ATUX MPEAMETOB (OPMHUPOBATH MPEICTABICHUE O ICIOCTHOM



HAyYHOH KapTHUHE MHpA, ¥ YHUBEPCAJIbHbIC yU4eOHbIE eHCTBHS (ITO3HABATEIBHEIE,
KOMMYHUKATUBHbBIC, PETYJIATUBHBIE), KOTOpbIE€ O0OECIEeUnBaIOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO Y4eOHOM
TESTENHHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAIbHbIE YUueOHbIE AelcTBUSA

ba3oBble Jornyeckue NecTBUA:

YMEHHUSI HCIONB30BaTh MPUEMBI JIOTUYECKOTO MBIIUJICHUSI TPU OCBOCHUU
3HAHWH: PACKPBIBATh CMBICII XUMHUYECKHX TMOHATHHA (BBIACIATh WX XapaKTEpHBIC
NpU3HAKK, yYCTaHABIIMBATh B3aWMOCBS3b C JIPYTMMH IOHSATHSMH), HCTIOIb30BATh
HOHSITHS JJIs1 OOBSICHEHUS OTACNIbHBIX (DAKTOB U SIBIEHUH, BIOUPATh OCHOBAHUS U
KpUTEpHUH ISl KIacCU(PUKAIUA XMUMHYECKUX BEIIECTB M XUMHUYECKHX DPEaAKIUH,
YCTaHABJIMBATh MPUYMHHO-CJIEJACTBEHHBIC CBS3M MEXAY OOBEKTAaMU H3yUYCHUS,
CTPOUTH JIOTUYECKHE pacCykKAeHUs (MHAYKTHUBHBIC, I€IYKTUBHbIE, [0 aHAJIOTUN),
JIeNIaTh BBIBOJIBI U 3aKJIIOUYCHUS;

yMEHHE TPUMEHATh B TIPOIECCE TO3HAHWUSA TOHATHS (NMPEAMETHBIE U
MeTanpeIMETHBIC), CHMBOIMYECKHUE (3HAKOBBIC) MOJIEIH, UCIIOJIb3yEeMbIC B XUMUH,
npeoOpa3oBhIBaTh MHUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIIbHbIC TIPEICTABICHUS —
XUMHUYECKUH 3HAK (CMMBOJI DJEMEHTa), XUMHU4Yeckas ¢GopMyna W YypaBHEHUE
XUMHUYECKON PEaKIUu — MPU PENICHUH Y4eOHO-TT03HABATEbHBIX 3a7a4, ¢ YIETOM
ATUX MOJIECTBHBIX TPEICTABICHUN BBISBIATH U XapaKTEPHU30BATh CYIICCTBCHHBIC
NPU3HAKH U3YYaeMBIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUECKUX PEAKIUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CJICICTBEHHBIE CBA3UM U
IPOTHUBOPEYHS B M3YIaEMBIX MPOIECCaX U SBICHUIX.

Ba3oBble uccienoBaTeIbCKHe TeiCTBUS

YMEHHUE HCIOJIb30BaTh IOCTABJIEHHBIE BOMPOCHI B KAayeCTBE HMHCTPYMEHTA
MO3HAHWS, a TakKe B KAdeCTBE OCHOBBI s (DOPMUPOBAHMS TUIIOTE3BI TIO
IPOBEPKE MPABUIILHOCTH BHICKA3BIBAEMBIX CYXKICHUI;

NPHOOPETCHHE ONBITa IO IUIAHWPOBAHWIO, OpPTaHU3alMH W TIPOBEJICHUIO
YUYEHUYECKHX DKCIIEPUMEHTOB, yMEHuEe HaOJIogaTh 3a XOJAOM Ipolecca,
CaMOCTOSITETTLHO MPOTHO3UPOBATh €r0 Pe3ysbTar, (OPMYIHPOBATH 0000IIEHUS U
BBIBOJIBI 110 pE3yJIbTaTaM MPOBEIEHHOTO OIBITA, HCCIEAOBAHUS, COCTABISATh OTUET
0 MpoJIeTTaHHOM padoTe.

PabGora ¢ undopmanmei:

yMEHHE BBIOWpaTh, AHAIU3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3TUYHBIX BUIOB M (OPM MPEACTABICHUS, MOIYIACMYIO M3 Pa3HBIX UCTOYHHKOB
(Hay4dHO-TIONYJIIpHAsl JIUTEpaTypa XUMHUYECKOrO COJIepKaHHs, CIpPaBOYHbIE
nocobusi, pecypcsl HMHTepHeTa), KpUTUYECKH OIEHWBATH MPOTUBOPEUUBYIO U
HEOCTOBEPHYIO MH(POPMAIIHIO;



YMEHHE MPUMEHSTh Pa3IMYHbIC METOJBl M 3alpOoChl MPHU MOUCKE U OTOOpE
uHGOpMAIIM W COOTBETCTBYIOUIUX JaHHBIX, HEOOXOAMMBIX JUIsl BBITIOJHEHUS
y4eOHBIX U MO3HABATENbHBIX 3aJ7]a4 OMPEAEIEHHOr0 TUIIA, MPUOOPETEHHE OMBITA B
0o0JlacTU  HMCTOJIb30BaHUSI MH(DPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,
OBJIQJICHUE KYJbTYPOU aKTUBHOTO UCIOJIB30BAHUS PA3IMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITETTLHO BHIOMPATHh ONTUMAIBHYIO (pOopMy TIpencTaBieHus: uHGpopmMaIuu u
WUIIOCTPUPOBATh pEIIaeMble 3a/laud  HECJIOXKHBIMU CXEMaMH, JharpaMmamu,
OpyrumMu popMamu rpaduku U UX KOMOMHAIUSMU;

yMEHUE UCIONb30BaTh M AaHAIM3UPOBATH B Mpolecce YydyeOHOU W
UCCJIEIOBATEIBCKON JCATEIBHOCTH MH(OPMAIIUMIO O BJIMSHUU TPOMBIIICHHOCTH,
CEIBCKOI0 XO35MCTBA WM TPAHCIIOPTA HA COCTOSHHE OKPYXkKAIOIIEH NPUPOJHOU
CpEnBbL.

KoMMyHuKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIE 1eCTBUS:

yMEHHUS 3aJaBaTh BOMPOCHl (B XoJe Auanora W (WiIM) JHUCKYCCHM) TIO
CyImIeCTBY  OOCYyXmaeMol TeMbl, (OPMYJIHPOBATH CBOM  MPEIJIOKCHUS
OTHOCHUTEIJIbHO BBITIOJIHEHUS TIPEIJIOKEHHON 3a1a4H;

YMEHHA  MPEICTaBISATh  IOJNYYEHHBIE  pPE3yJIbTaThl  MO3HABATEIBHOMN
NEATEIbHOCTU B YCTHBIX M MHUCBMEHHBIX TEKCTax; JeNaThb MNPE3CHTALUNI0
pPEe3yJAbTATOB BBHIMIOJHEHUS XUMHUYECKOr0 SKCIEPUMEHTa (J1abopaTOPHOrO OIMbITA,
71a60paToOpHOM pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yU€OHOIO MPOEKTA);

yMEHUS y4eOHOTO COTPYJHHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATEIbHOM W  HCCIENOBATEIbCKOW  JIEATEIIBHOCTH  TNPU  PEIICHUU
BO3HUKAIOUIMX NPOOJIEM Ha OCHOBE Y4éTa OOLIMX HMHTEPECOB M COIJIACOBAHMS
no3utivii (00CyXkaeHus, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMBbI», KOOPIWHAIIMUS
COBMECTHBIX JECHCTBHI, OIPEIEICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOM pabOTHI U Apyrue).

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUA:

YMEHHE CaMOCTOSITEIBHO ONPENENATh UEIU AEATEIbHOCTH, IUIAHUPOBATH,
OCYUIECTBIISATh, KOHTPOJIUPOBATh U TMPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
JeSTeNbHOCTD, BRIOUPATh HarbOonee d(PPeKTUBHBIC CITOCOOBI PEIIeHUsT yUeOHBIX U
MO3HABATENbHBIX 3aJlay, CaMOCTOSATEIbHO COCTaBJISITh WM KOPPEKTUPOBATh
MPEJIOKEHHBIM  AJITCOPUTM  JIEUCTBUKA TIPM  BBITIOJIHEHWM 33JaHUA C YYETOM
MOJTyYEHHsI HOBBIX 3HaHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKLHUSX,
OLICHUBATh COOTBETCTBHUE IMOJIYUYEHHOIO pe3yjbTaTa 3asBICHHON LIeNHU, YMEHUE
UCIIO0JIb30BaTh U aHAJTU3UPOBATH KOHTEKCTHI, Mpe/jaraeMble B YCIOBUU 3aaHUM.

NPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeamMeTHBIX pPE3yNbTAaTOB IO OCBOCHHUIO 00S3aTEIHHOTO
collep KaHMsl, YCTAHOBJIEHHOTO JaHHOW denepalbHOW pabodeil mporpaMMon,
BBIJICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCSA HAay4yHbI€ 3HAHUS, YMEHUS U CIOCOOBI



neucTBuil, crnenuduyueckue I8 TPEAMETHOM o0sacTu  «XUMHS», BHJbBI
NEATEITbHOCTA MO  IOJYYEHHI0 HOBOTO 3HAHWA, €ro  HWHTEpIpeTaluu,
peoOpa3oBaHUIO U TPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYaIUsIX.

K koHiy oOyuenusi B 8 kiiacce npeiMeTHble pe3ysbTaThl HA 0230BOM yPOBHE

JOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y 00YJaIOIIUXCA YMEHUI:

e PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX MOHSATHH: aTOM, MOJIEKYJIa,
XUMHYECKUM D3JIEMEHT, MPOCTOE BEIIECTBO, CJIO0XHOE BEIIECTBO, CMECh
(omHOpOIHAST M HEOJHOPO/AHAS ), BaJIGHTHOCTh, OTHOCUTENIbHAS aTOMHAS U
MOJIEKYJISIpHAsi Macca, KOJWYECTBO BEIECTBA, MOJb, MOJApHAas Macca,
MaccoBasi J10JIsl XUMHUYECKOTO AJIEMEHTa B COSIUHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTA4, OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTENECHb
OKHUCJICHUS, XUMHUYECKasi peakius, Kiaccu(Pukamus peakiuil: peakiuu
COCIMHEHUS, PEAKIUU Pa3J0XKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- ¥ SHJOTEPMUUYECKHUE PEAKIINH, TEIUIOBOU A((EKT peakiin,
AIpO aToMa, HJIEKTPOHHBIM CJIOM aToma, aTOMHas OpOuTalb, paanyc
aToMa, XMMHYECKAsl CBSI3b, MOJIAPHAS W HEIMOJSPHAS KOBAJIEHTHAS CBS3b,
WOHHAs CBs3b, MOH, KATUOH, aHUOH, PACTBOpP, MACCOBas JIOJIsI BEILECTBA
(IpoLIeHTHAs! KOHLIEHTPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHWYECKHUX TMOHATHN U
MPUMEHSATH ITU MOHITHUS MPU OMMMCAHUU BEIIECTB U UX NIPEBPAILICHUN;

e HCIOJNIB30BAaTh XUMUYECKYIO CHUMBOJIMKY JJIS COCTaBlieHUs (GopMyi
BEIIECTB U YPABHEHUN XUMUYECKHUX PEAKIIUM;

e OIpEAeNsITh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHHUSX,
CTENEHb  OKHUCJCHHUSI  DBJEMEHTOB B  OWHApHBIX  COCIMHEHUSX,
MPUHAUIEKHOCTh BELIECTB K OMNPEACIEHHOMY KJIACcCy COEAMHEHUU IO
dbopmynam, BHI XUMHYECKON CBsi3M (KOBaJe€HTHasT MW WOHHAsA) B
HEOPraHUYECKHUX COCINHEHHUSIX;

e packpeiBaThb cmbich Ilepumomumueckoro 3axkona JI. M. Mengeneesa:
JEMOHCTPUPOBAaTh TNOHUMAHHUE NEPUOJUYECKONM 3aBUCUMOCTH CBOMCTB
XAMHUYECKUX AJIEMEHTOB OT MX MOJOXeHUs B llepuomnueckon cucreme,
3aKOHOB COXPAaHEHUsS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYE€HMS, 3aKOHa ABOraapo;

e ONUCHIBATH M XapakTepuszoBaTh TabMMuHyro ¢opmy Ilepuoguyeckoit
CUCTEMBbl XMMHMYECKMX DJJIEMEHTOB: pa3JIn4aTh TMOHATUS «TJIABHAS
noarpynmna (A-rpynmna)» u «mnodboyHas noarpynna (b-rpynmna)», maneie u
OoJbIIME TEPUOABl, COOTHOCUTH O0O3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabmuie «llepuoguyeckas cucremMa XUMHYecKux »daeMmentoB JI. U.
MenpeneeBay ¢ YUCIOBBIMM XAPAKTEPUCTUKAMH CTPOCHUS aTOMOB



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

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

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XWMHUYECKHE CBOWCTBA BEILECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPXKAsi OMUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX
YPAaBHEHHMM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINN;

MIPOrHO3MPOBATh CBOWCTBA BEILIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAaHHS XUMHUYECKUX NPEBpallCHUN B
Pa3JIMYHBIX YCIOBUSAX;

BBIYMCIIATh OTHOCHUTENBbHYIO MOJIEKYJSIPHYIO W MOJSIPHYIO  MAacchl
BEUIECTB, MAaCCOBYIO JIOJI0 XHWMHUYECKOro »dJeMeHTa 1o QopMmyle
COEJIMHEHHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PEAKLINU;

IPUMEHSATh OCHOBHBIE OINEPALMU MBICIUTEIBHON EATEIbHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CHCTeMAaTHU3aluIo, KilacCU(PUKaAIHUIO,
BBISIBIICHUE MPUYMHHO-CJIEICTBEHHBIX CBSI3€M — i1 M3Y4YEHUSI CBOICTB
BEUIECTB M XHMHYECKMX pEAKIUil, EeCTECTBEHHO-HAYYHBbIE METOJbI
NO3HAaHUSA — HAONIOJEHHE, M3MEpPEHUE, MOJCIMPOBAHUE, SKCIEPUMEHT
(peanbHBINA U MBICTICHHBIN);

clenoBaTh  IpaBWJaM  [OJb30BaHUS  XUMHYECKOM  TOCYIOM U
1a0opaTOpHBIM  O0OpPYZOBAaHMEM, a TaKXKe ImpaBuWjaM oOOpalleHusl ¢
BEUIECTBAMH B COOTBETCTBUM C HHCTPYKUUSMHU [0 BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TMOJIYYEHUI0O U COOMpaHHUIO
ra3oo0pa3HbIX BeHIECTB (BOAOpPOJAa M KHUCJIOPOJa), MPUTOTOBICHUIO
pPacTBOPOB C OMPEAEIEHHON MACcCOBOM JOJIEM pACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBAaTh M MPOBOAWTH  XMUMHYECKHME  DKCIIEPUMEHTHI MO
pPacro3HaBaHHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIbI0 HHIMKATOPOB
(;makmyc, heHondTanenH, METUIIOPAHK U APYTHE).

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

pacKpbiBaTh CMBICI OCHOBHBIX XHWMHUYECKHX MOHSATHUWA: XHWMHUYECKHM
AIIEMEHT, aTOM, MOJEKYJa, HOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CIIOKHO€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCJICHHS, XUMUUECKasi peaKilsi, XUMUUECKasi CBS3b, TEIIOBON 3dekT
peakuuu, MOJb, MOJAPHBIA  00BEM,  pacTBOp,  DIIEKTPOJHTHI,
HEAJIEKTPOJIUTHI, AJIEKTPOJIIMTHUYECKAsT IUCCOLMAINS, PEAKIUU HOHHOTO
oOME€Ha, Karaau3atop, XUMHUYECKOE paBHOBECHE, OOpaThuMble U



HEOOpaTUMBbIE peaKIuu, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUHU,
OKUCIIUTENb,  BOCCTAaHOBUTENb, OKUCJIEHHE U  BOCCTAHOBJICHUE,
aIIOTpOnus, aM(pOTEPHOCTh, XUMUYECKasA CBsA3b (KOBaJICHTHAs, MOHHAs,
METaJUTMYECKasi), KPUCTAUIMYECKAsT peHIETKa, KOpPpo3usi METaJIOB,
CIUIaBbl, CKOPOCTh XHMMHUYECKOW pEaKUHH, MPEAEIbHO JIOMyCTUMAs
koHueHTpauus [1JIK Bemectna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX TIOHATHUH U
MIPUMEHSATH ITU MOHATUS MPU ONMMCAHUU BEIIECTB U UX NPEBPAILLICHUMN;
UCIIOJIb30BaTh XHMMHMUYECKYI0O CHMBOJIUKY JUISI COCTaBJICHUS (POpMys
BEILIECTB U YPABHEHUN XUMHYECKUX PEAKIIUM;

ONPENENATh BAJICHTHOCTh U CTEIEHb OKUCIECHUSI XUMHUYECKUX JJIIEMEHTOB B
COCAMHEHUSX PA3JIMYHOrO COCTaBa, MPUHAIEKHOCTh BEIIECTB K
OIpeAeIEHHOMY KJIacCy COEQUMHEHUU Mo ¢opmysaMm, BHII XUMHUYECKOU
CBs3M (KOBAJICHTHAs, HWOHHAs, METAJUIMYeCKas) B HEOPraHUYECKHX
COCIMHEHUAX, 3apsii MOHA M0 XUMUYECKON (popMmyie, XapakTep cpeasl B
BOJIHBIX PacTBOpPax HEOPraHWYECKUX COCAUHEHUH, TUI KPUCTAIIINYECKON
PEMETKH KOHKPETHOI'O BEUIECTBA;

packpbiBaTh cMbIci [lepuognueckoro 3akoHa J[. M. MenneneeBa u
JIEMOHCTPUPOBATh €ro IMOHMUMAHHUE: ONHUChIBATH W XAPAKTEPHU30BATh
tabnuunyo Gopmy llepuoandeckoit CUCTEMbl XUMHUYECKUX JJIEMEHTOB:
paznuyaTh TMOHATUSA «rjaBHas mnoArpymnma (A-rpynma)» U «moOodyHas
nonrpynmna (b-rpymma)», Mameie W OONbIIME TEPUOJbI, COOTHOCHTH
0003HayYeHusl, KOTOpblE HMEIOTCA B NEPUOAUYECKON Taldmuue, ¢
YUCJIOBBIMM  XapaKTEPUCTUKAMHU  CTPOCHUSI  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB M 3apsia  sApa, o0Ilee 4YUCIO DJIEKTPOHOB U
pacmpeneieHue WX 10 DJIEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIUE
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB JJIEMEHTOB M UX COCAUHEHUN B
npeaenaax MaJibIX MEPUOJIOB U TJIABHBIX MOATPYIN C YYETOM CTPOEHUS UX
aTOMOB;

KJIaCCU(DUIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YUCIy U COCTaBY Y4YAaCTBYIOIIUX B PEaKIUU
BEUIECTB, MO TEIIOBOMY 3(PQeKTy, M0 U3MEHEHHUIO CTETEeHEeW OKUCIEHUs
XUMHYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (ONMUCHIBATh) OONIME W CHEIU(HIESCKHEe XUMHUYCCKHE
CBOWMCTBA MPOCTBIX M CIOXHBIX BEIIECTB, MOJATBEPKAAsA OIMMCAHUE
pUMEpaMU MOJIEKYJISIPHBIX M MOHHBIX YPAaBHEHUN COOTBETCTBYIOLIHMX
XUMHUYECKHUX PEaKIUii;

COCTAaBJISITh  YPABHEHHSI JJEKTPOJIMTUYECKOM JUCCOLMALMMU  KHUCIOT,
LIEJI0YEH U COJIEM, TTOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIINI HOHHOTO



oOMeHa, ypaBHCHHS pCaKIWH, IMOATBEPKIAIONINX CYIIECTBOBAHKE
TCHETUYECKOU CBSI3M MEXKIY BEIIECTBAMH Pa3IUYHBIX KJIACCOB;
pPacKpbhIBaTh CYIIHOCTh OKHCIWTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIHMA
MOCPEIICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCca ATUX PEaKIIN;
MIPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBHUCHUMOCTH OT WX CTPOCHHS,
BO3MOXKHOCTH TIPOTEKAHUS XUMHYECKHX TIPEBpaIlleHUd B Pa3IuIHBIX
YCIIOBUSIX;

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

co0Ir01aTh IpaBwjia  IOJb30BAHUS XUMHUYECKOH IOCYIOU U
7a00paTOpHBIM  O0OPYJIOBAaHMEM, a TaKXe TMpaBuiaa oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHMM C HWHCTPYKIMSIMH TI10 BBIOJTHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TONXYYEHUI0O W COOMpaHUIO
ra3000pa3HbIX BEMIECTB (aMMHAaKa U YIIIEKUCIIOro rasa);

MPOBOJAUTh  PEaKIMH,  IOJATBEPXKIAIOIIME  KAYeCTBEHHBIH  COCTaB
Pa3JIMUHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHUI-, OpOMUSI-,
nonua-, kapbonar-, ¢ocdar-, cuIMkar-, Cyibdar-, TUIPOKCUI-UOHBI,
KaTHOHBI aMMOHHUS ¥ HWOHBI M3YYEHHBIX METAIIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX PACTBOpPax HEOPTaHMYECKUX BEIECTR;

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



TEMATUYECKOE INTAHUPOBAHUE

8 KJIACC
Ne HanmenoBanue pa3ienoB Komraecrso acos DJIeKTpPOHHBIE (LU (PPOBHIE)
n/n TeM MPOrpaMMBbl Bcero Konrpoarueie TpakTuteckue o0pa3oBaTe/ibHbIE PeCypChl
padoTbI padoThI
Pa3nea 4. UTOroBblii KOHTPOJIb 3HAHUI.
Paznea 1. IlepBoHayajibHbIe XMMUYECKHE TOHATHUSA
Xumusi — BakHas 00J1acTh
11 €CTECTBO3HAHHUS U 5 05 9 bu6nuoreka [IOK
IIPAKTUYECKOU ACATEIbHOCTU https://m.edso0.ru/7f41837c
YeJI0BeKa
12 BeriecTBa 1 xXuMmuueckue 15 1 0 bu6mmoreka [IOK
peakuuu https://m.edsoo.ru/7f41837¢c
Hroro mo pasneny 20
Pa3pnen 2. BaxxHeiimme npeacTaBuTe M HEOPraHMIEeCKUX BeleCTB
21 Boznyx. Kucnopon. Ilonsitue 4 0 1 bubnmoreka [JOK
00 oxcHumax https://m.edsoo.ru/7f41837¢c
59 Bonopona. Ilonarue o xucimorax 9 05 1 bu6nmorexa LIOK
U COJISAX https://m.edsoo.ru/7f41837c
93 Bona. PactBopsl. [Tonstue 06 5 1 1 bubmuorexa [IOK
OCHOBAaHMSIX https://m.edsoo.ru/7f41837c
54 OCHOBHBIE KJTaCCHI 10 1 1 bubmuorexa [IOK
HEOPraHUYECKUX COCIUHEHUN https://m.edso0.ru/7f41837c
Hroro no pazneny 28

Pasnen 3. Ilepuoanueckuii 3axkon u [lepuoanyeckasi cucrema xumudeckux iemeHToB JI. U. MenaeneeBa. CTpoenne aToMoB.



https://m.edsoo.ru/7f41837c
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Xumuuyeckas ¢Bsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE pP€aKIuu

[Teproanueckuii 3aKOH U
31 Ilepnonnueckas cucrema 8 0 bu6nmorexa LIOK
' XUMHUUYECKUX d1eMeHTOB J[. W. https://m.edso0.ru/7f41837c
MenneneeBa. CTpoeHue aToma
XuMudeckas CBSI3b. BuG LOK
noIMoTeKa
32 OKHCIHTEIEHO- 12 1 https://m.edso0.ru/7f41837¢
BOCCTAHOBUTEJIbHBIE PEAKIIUU
bu6nuoreka [IOK
Hroro o pasexty 20 https://m.edso0.ru/7f41837c
bu6mmoreka [IOK
PesepBHOE Bpems 0 0 https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68 5
I[TPOI'PAMME



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

KoauuecTBo yacoB JIeKTPOHHBbIE
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 0 bu6nuoreka [IOK
' OCHOBHBIX pa3JiesioB Kypca § Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 0 0 bubnmoreka [JOK
' peaxkuui https://m.edsoo.ru/7f41a636
DIEKTPONIUTHYECKAs! JUCCOLHALIHSL. bu6nuoreka [IOK
1.3 8 0 1
XHUMHUYECKUE PEaKLUU B pacTBOPaxX https://m.edsoo.ru/7f41a636
Htoro mo pazneny 17
Paznea 2. HemeTanibl M UX cOeIMHEHUS
21 OO01mas XxapaKTepUCTHKa XUMUIESCKUX 4 0 1 bu6nuoreka [IOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapaKTepUCTHKa XUMUYECKUX
2.2 sanemeHToB VIA-rpynmsl. Cepa u eé€ 6 0 0 bubmmorexa [IOK
' PYHIIBL. T.€p https://m.edso0.ru/7f41a636
COCIIMHEHUS
OOm1ast XxapaKTepUCTHKA XUMHYECKUX
2.3 aneMeHTOB VA-rpynisl. A3oT, pochop 1 ux 7 0 1 bubmmorexa LIOK
' PyIHIBL ’ P https://m.edso0.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
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Paznen 3. Merauibl 1 X COeIMHEHUA

. bubnmoreka [JOK
3.1 Obmmme cBOHCTEa METAIOB 3 https://m.edso00.ru/7f41a636
. bubnmoreka [IOK
3.2 Bakuetimie MeTaibsl 1 UX COETUHEHUS 14 httos:/m.edsoo.ru/7fA12636
Hroro no pazneny 17
Pa3znen 4. Xumus u okpy:xamomas cpeaa
4.1 BeittecTBa 1 MaTepualbl B )KU3HU YEJIOBEKA 9 bubmorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Hroro mo pasueny 9
PesepBHOE BpeMst 0 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBIIEE 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
KosnyecTBo yacoB DJIeKTPOHHbIE
Ne JlaTa mudpoBbIie
Tema ypoka Kontpoabnbie | IlpakTnyeckne p
n/n Bcero u3yuyeHusi | oOpa3oBaTeJIbHbIE
padoTsI padoThbI
pecypchl
BBoanslil nHCTpYyKTaxX 1o Th npu
pabote B kabunere xumuu. [Ipeamer
XUMHH. PoJib XUMUU B )KU3HU 1 0 0 bubmuorexa [IOK
yenoBeka. JlabopaTopHbIe ONBITHL 1. https://m.edsoo.ru/ff0d210c
O3HakoMJIEHUE C KOJUIEKITHEH
71a00paTOPHOI! MOCY 1B
Meroasl U3y4eHUs: XUMUU. bubnnorexa [IOK
1 0.5 0
CrapTOoBasi TMarHOCTHUKA https://m.edsoo.ru/ff0d227e
ArperaTHble COCTOSIHUSI BEILIECTB.
JlaGopatopusie onbIThl. 2. [IpoBepka
TepPMETUYHOCTH MpUdOopa st
MoJTy4eHus Ta30B. [IpakTrdeckas 1 0 0 bubmorexa IOK
v P . https://m.edsoo.ru/ff0d23dc
pabota Ne2. JlomamrHui
skcniepuMeHnT Habmoienue 3a
ropsiier CBEYOu
[TpakTrueckas padota Nel.
«3HaKOMCTBO € JJaOOpaTOPHBIM
obopynoBanueM. [IpaBuia TeXHUKH 1 0 1 bubmmorexa LIOK
PYA P https://m.edsoo.ru/ff0d26ca
0€30MacHOCTH NpHU paboTe B
XUMHUYECKOM KaOMHETEY.
duzndeckue IBICHUS B XUMHUH. 1 0 0 bu6mmoreka [IOK

JlaGopaTopHbI€ OMBITHI. 3.

https://m.edsoo.ru/ff0d28c8



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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O3HakoMJIeHHE C MUHEpaJaMH,
00pa3yromumMu rpaHurT. 4.
[IpuroroBneHue reTeporeHHOU
CMECH TIOPOLIKOB CEPBI € KEIE30M U
UX pa3JeleHne

[TpakTrueckas padota No2. Ananm3

bubnunorexa LIOK

6
IIOYBEL. https://m.edsoo.ru/ff0d2a6c¢c
7 ATOMHO-MOJIEKYJISIPHOE YUCHHE. bubmuoreka [IOK
XUMHUYECKHUE DIIEMEHTEI https://m.edsoo.ru/ff0d2be8
3HAKA XUMHAYECKUX DJIIEMEHTOB. Eub 1OK
HOJIMoTEKA
8 Hepuommiecias Tabmua 1.1, https://m.edsoo.ru/ff0d2a6¢c
Menaeneesa, CTpyKTypa
3HaKH XUMHAYECKHUX DJIIEMEHTOB.
9 Ilepuoanueckas Tadmuma JI.1 bubmorera [JOK
pHroa ra A https://m.edsoo.ru/ff0d2d50
MenneneeBa, 3HaUueHNE
bubmuorexa [IOK
1 X
0 MMHYCCKUC OPMYJIBI, HOHATHS https://m.edsoo.ru/ff0d2eae
bubnuorexa [IOK
1 XUMHHCCKHC HOPMYIIEL, SHATCHHA https://m.edsoo.ru/ff0d323c
bu6mmoreka [IOK
12 B
AJICHTHOCT, SHATCHHC https://m.edsoo.ru/ff0d350c
13 BanentHocTts, onpeneieHue bubmorexa LOK
» OTIPeAL https://m.edsoo.ru/ff0d5230
Xumuyeckue peakuu. [IpuzHaku u
YCJIOBHSI KX TTPOTEKAHUSI.
14 JlaGopaTopHBIEC OMBITHL 5. bubnnoreka [IOK

B3anmopericteue pacTBOpPOB
XJIOpUA HATPUSL U HOAUNA KaJIUs C
pacTBOpoM HUTpaTa cepedpa. 6.

https://m.edsoo.ru/ff0d37fa
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[Tonyuenue ruppokcuaa meau(ll) u
€ro B3auMOJICHCTBUE C CEPHOM
KUCJIOTOMU. 7. B3aumoencTeue
pacTBOpa Cobl C KUCIOTOU

15

XUMHUYECKUE YPABHEHMSI 3aKOHA
COXPAHEHHUsI MACCHI BEILIECTB
.Jlaboparopusble onbIThl. 8. IIpoBepka
3aKOHA COXpPaHEHMsI MACChI BEILIECTB
Ha IIpUMEPE B3aUMOJAEHUCTBUS
mEnoun v kucnoThl. 9. [IpoBepka
3aKOHA COXpPaHEHUsI MacChl BEIECTB
Ha NMpUMeEpPEe B3aUMOAECHCTBUS
ménoun u conu xenesa(lll)

bubnunorexa LIOK
https://m.edsoo.ru/ff0d3al6

16

XUMUYECKUE YPABHEHHUS
JlabopaTtopHsie onbIThI. 8. [IpoBepka
3aKOHA COXpPaHEHHsI MACChl BEILIECTB
Ha IIpUMEpPE B3aUMOJAEHCTBHS
ménoun 1 kuciotsl. 9. [IpoBepka
3aKOHA COXpPaHEHMsI MACChI BEILIECTB
Ha NMpUMepe B3aUMOACHCTBUS
ménoun u conu sxene3a(lll)

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d3b88

17

TuIbl XUMHYECKUX PEAKIUI
JlaGopatopHsbie onbIThI. 10.
Pa3znoxxenue nepokcua BOAOpoaa ¢
nomotieio okcuaa mapranma(lVv). 11.
3aMelleHue KeIe30M MeU B
MEJTHOM KyTOopoce

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

18

THUIBI XUMHYECKUX PEAKIUI
JlaGopaTopHbie onbIThI. 10.

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



https://m.edsoo.ru/ff0d3a16
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Pasnoxenue nepokcuaa BOAOpoa ¢
nomoripko okcuaa mapranma(lVv). 11.
3aMelleHue KEJIe30M MEU B
MEJITHOM KYTIopoce

19 [ToBTOpeHue u 06001IeHNE TEMBI. bubnuotexa [IOK
[TonroToBKa K KOHTPOJIBHOU padoTe. https://m.edsoo.ru/ff0d40c4
20 Kontponsnas padora Nel bub6nmorexa LIOK
«HauanpHbIe HOHITUS XUMUM» https://m.edsoo.ru/ff0d4290
bu6nunorexa LIOK
21 Bosayx # ero coctas. https://m.edsoo.ru/ff0d448e
bu6mmoreka [IOK
22 Kucnopor. https://m.edsoo.ru/ff0d4614
[paktuyeckas padota Ne3.
23 ITonyuenue, coOnpanue u bubmorera [IOK
i ’ P https://m.edsoo.ru/ff0d497a
pacro3HaBaHUE KHCIOpO/a.
Oxkcuapl. JlabopaTopHble OnbIT. 12.
24 IloMmyTHEeHHE U3BECTKOBOU BOJLI IIPU bubmuorexa [JOK
Y P https://m.edsoo.ru/ff0d4790
MPOMYCKaHUH YTIEKUCIIOTO rasa
Bonopon. JTaboparopusie onbiT. 13.
o5 [Tomyuenue Bogopoaa npu bubnmnoreka [JOK
B3aMMOJCHCTBUM IIMHKA C COJISTHOMN https://m.edsoo.ru/ff0d4c4a
KHCIIOTOM
[Ipaktuyeckas padora Ne 4.
26 [Tonyuenue, cooupaHue u bubmorexa LOK
yd ’ p https://m.edsoo.ru/ff0d4ae2
pacro3HaBaHUE BOJOPO/IA.
Kucnotst Jlabopatopusie onbit. 14.
bu6nunorexa LIOK
27 Pacmo3naBadmne KUCIOT ¢ TOMOIIBIO

HHIWKATOPOB

https://m.edsoo.ru/ff0d4dd0
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bu6nmoreka [IOK

28 C 0
oI https://m.edsoo.ru/ff0d4dd0

29 KonnuecTs BemecTsa. MonsipHast 0 bubnnoreka [JOK
Macca BeIEeCTBa, TEOPUS https://m.edsoo.ru/ff0d50d2

30 KonnuecTB BemecTa. MossipHast 0 bu6mmoreka LIOK
Macca BEIIEeCTBA, PACYETHI https://m.edsoo.ru/ff0d4dd0

31 ModnsipHblii 006EM Ta30B. 3aKOH 0 bubnmorexa [IOK
ABoraapo https://m.edsoo.ru/ff0d4f42
Pacd€Tel mo XuMmuyecKkuM
YpaBHEHUSM, TEOPHSI

32 IIpomerxyTouHast TMarHOCTHKA 0.5 bubmmorexa LIOK

p Y g ) ' https://m.edsoo.ru/ff0d542e
JnarHoctruueckass KOHTPOJIbHAs
pabota
Pacuétel mo xumudeckum bubnmoreka [JOK

33 0
YpaBHEHUSIM, PEIICHUS https://m.edsoo.ru/ff0d55a0
Bopna. OcnoBanus. JlabopatopHbIiit

34 omkbIT. 15. 3MeHeHne oKkpacku 0 bubmorera [JOK

T Ii https://m.edsoo.ru/ff0d5708
WHINKATOPOB B LIEJIOYHOMN cpefe
PactBopsl. MaccoBas nomst
pPacTBOPEHHOTO BEIIECTRA.
JlaGopaTopHBIii OTBIT. 16.

35 O3HakoMJIEHUE C IpenapaTaMmu 0 bubnuorexa [IOK
JOMAaIIHEN WIN IIKOJIbHOM alTeYKy — https://m.edsoo.ru/ff0d587a
pacTBopaMu MEPOKCHIA BOJIOPOIA,

CIIUPTOBOW HACTOWKHU HOJIa U
aMMHaKa.
[TpakTraeckas padora NoS.
. bu6nuorexa [IOK
36 [TpuroToBieHue pacTBOPOB COJICH C 0

X 3aJaHHOU MacCOBOHU JOJIEH.

https://m.edsoo.ru/ff0d59e2
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JloMalHuil 5KCIepUMEHT
BeIpamuBaHue KpUcTawioB
AJIFOMOKAJINEBBIX KBACIIOB WM
MEIHOI0 Kyropoca

37

O0001IeHNE U CHCTEMATH3AIIHS
3HAHUM 110 TeMe «BakHenmme
MPEJICTABUTEIIA HEOPTAHHUECKUX
BelecTB. KonnuecTBeHHEIE
OTHOIIIEHUS B XUMHI

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

38

KonTtponbHas pabota No2.
«Baxueimme npeacTaBUTEN
HEOPTraHUYECKUX BEIIECTB.
KonnyecTBeHHbIE OTHOIICHUS B
XUMUI)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5eba

39

Oxkcuapl. Knaccudukanus u
cBoiicTBa. JlJabopaTopHbIE OBITHI.
17. B3aumoeicTBue OKcuIa
Kanblus ¢ Bojou. 18. IlomyTHeHue
W3BECTKOBOM BOJIBI

bubmuorexa [IOK
https://m.edsoo.ru/ff0d6342

40

OcHoBanust. Ux xiaccuduxanus u
cBoiicTBa. JlJabopaTopHbIE ONBITHI.
19. Peaknus neditpanuzauuu. 20.
[Tonyuenue rumpokcuaa meau(ll) u

€ro B3aUMOJIENCTBUE C KUCIOTOH. 21.

Paznoxxenue ruapokcuna menu(1l)
[IpY HarpeBaHuu

bubnunorexa LIOK
https://m.edsoo.ru/ff0d664e

41

Kucnotsl: knaccudukanus u

cBoricTBa JlabopaTOpHBIE OMBITHL. 22.

BsanMoaelicTBre KUCIIOT C

bu6nunorexa LIOK
https://m.edsoo.ru/ff0d664e
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MeTauiaMu. 23. B3anmMoaelicTBre
KHCIIOT C COJISIMH, TEOPHS

42

Kucnors: kmaccupukanus u
cBoiicTBa JIJabopaTopHbIe ONBITHIL. 22.
B3aumopnelicTBre KMCIIOT C
MeTauiaMu. 23. BzanMoaelicTBre
KHCJIOT C COJISIMU, XUMUYECKHUE
peakuuun

bu6mmoreka LIOK
https://m.edsoo.ru/ff0d67ca

43

44

Conu. Knaccuduxanms u cBoicTBa.
JlaGopaTopHbIe OTBITHL. 24.
O3HakOMJIEHHE C KOJUIEKIUEHN COJIeH.
25. BzanmogeiicTBue cynbdara
meau(ll) ¢ xxenesom. 26.
B3aumoneicTBue coleil ¢ CosAMMU.
JemoHcTparus

Comu. Knnaccudukanus 1 CBOMCTBA.
JlabopaTopHbIe ONBITHL. 24.
O3HaKOMIJIEHHME C KOJJIEKIIUEH COJIeH.
25. BzaumopeiictBue cynbhara
meau(ll) c sxemezom. 26.
BzanMmozeiicTBue conei ¢ COIsIMH.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d67ca

bu6mmoreka [IOK
https://m.edsoo.ru/ffOdfee2

45

I'enetnueckas CBA3b MEXKIY
KJIACCAMH HEOPTAHMYECKUX BEILECTB.
JlaGopaTopHbIe OTBITHL. 27.
['eneTrnueckas cBsI3b HA IPUMEPE
COEIMHEHUN MEJIH

bu6nuorexa [IOK
https://m.edsoo.ru/ffOdfee2

46

[Ipaktuyeckas pabora Ne6. Perenune
9KCHEPUMEHTAJIBHBIX 3aJ1au.

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9474

47

0O0001IeHNE U CUCTEMATH3 AL

but6mmoreka [JOK
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3gaHui 110 TeMe «OCHOBHBIE KJIACCHI
HEOPTaHUYECKUX COCTMHEHUI

https://m.edsoo.ru/00ad9b7c

KonTtponbnas padota Ne3.

48 «OCHOBHBIE KJIACChl HEOPTAHUUECKHUX bubmmorexa [JOK
B https://m.edsoo.ru/00ad9a50
COCJIUHECHUID»
EcrecTBeHnnle ceMeiicTBa
XHMHYECKHUX JIEMECHTOB.

49 AmdorepHocTb. JTabopaTtopHbie bubmmoreka [IOK
onbIThl. 28. [lonyuenue https://m.edso00.ru/00ad9ch2
aM(oTepHOTO THIPOKCHIA U
HICCJIENOBAaHUE €TI0 CBOIMCTB

50 OTtkpeiTHe MeHieeeBbIM bu6muoteka LIOK
MEPUOANYECKOTO 3aKOHA. https://m.edsoo.ru/00ad9ela

51 OcHOBHBIE CBEACHMSI O CTPOCHUU bubmmorexa [IOK
aToOMOB https://m.edsoo.ru/00ad9ffa
CTpoeHue IEKTPOHHBIX 000JI0UYEK

52 ATOMOB XHMHYECKHX 3JeMeHTOB 1-20 bubmorera [JOK

https://m.edsoo.ru/00ada52c
B Tabmuue /.M. Mennaenecna.

53 [lepuognueckas cucrema J1.1. bubnuorexa LIOK
Menneneena https://m.edsoo.ru/00ada52¢
XapaKTepucTuka XMMHUIECKOTO

54 3JIEMEHTA TI0 €T0 ITOJI0XKECHHUIO B bubmorexa LOK

N https://m.edsoo.ru/00ada342
MIEPUOTUYECKON CHUCTEME, TEOPHSI
XapakTepucTuka XMMHIECKOTO

55 3JIEMEHTA MO0 €ro MOJIOKEHHUIO B bubmuorexa [JOK
MIEPUOJUYECKON CUCTEME, https://m.edsoo.ru/00ada6bc
BBITTOJTHCHHE

56 3nauenue [lepuognveckoro 3aKoHa u bubmuorexa [{OK
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[lepuoauueckoil cucTeMsl
XUMUYeCKuX dyieMeHToB [[. 1.

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

Menneneena.
57 Honnas xumuyeckas CBI3b bubmmorexa [IOK
’ https://m.edsoo.ru/00ada96e
58 KoBasieHTHast XuMH4YecKas CBA3b bubnmoreka [JOK
KoBaneHnTHas HenmomnspHas CBA3b. https://m.edsoo.ru/00adaab8
59 KoBanenTHas noisapHas CBI3b bubnnorexa [JOK
p ' https://m.edsoo.ru/00adac34
Meraumnueckas XUMAYECKAs CBA3b.
JlaGopaTopHbIe OMBITHL. 29.
60 Hsrorosienne Moaenu bubmmorexa [OK
o https://m.edsoo.ru/00adaab8
WITIOCTPUPYIOILEH 0COOEHHOCTH
METAUINYECKON CBA3U
Crenenb okucienus. Pemenue
61 npaxHeHui mo reMe «CTereHn bubnmorexa HOK
yip https://m.edsoo.ru/00adaab9
OKHCJIEHHUS, ITOSICHEHUS
CreneHs okuciieHus. Penienue
62 npaxxaeauii no reme «CrerneHb Bubmorexa ITOK
yip https://m.edsoo.ru/00adae28
OKHCJICHUS», PEIICHUS
63 OKHUCIUTENTbHO-BOCCTAaHOBUTEIIBHBIC bubmuorexa [IOK
pEAKLMH. PELICHUE YIIPAKHEHUN. https://m.edsoo.ru/00adb076
YpakHeHus: B COCTaBIEHUHN
64 OKHCJIUTEIILHO- BOCCTAHOBUTEILHBIX bubmorexa [OK
. https://m.eds00.ru/00adb076
peaKIui.
O0001IeHNE U CUCTEMATH3 AL Eu6 LIOK
o HOJIHOTEKA
65 3HaHui mo remam «I13 u [ICXD JI.1.

Menpaeneesa u CTPOCHHUE aToOMa» U

https://m.edsoo.ru/00adb486
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«CTpoeHue BenecTna.
OKHCIUTEbHO-BOCCTAHOBUTEIIbHBIC
peaxuumny.

Kontponbnas padota Ne4. «I13 u
IICX5 I.1. MenpneneeBa u

66 cTpoeHne atoMa» u «CtpoeHue 1 bubmorera [JOK
p p https://m.edsoo.ru/00adb33c
BemecTBa. OKUCIUTEIBHO-
BOCCTAHOBUTEJIHHBIC PEAKITHI.
67 Jlnarnoctudeckasi “TOroBas 1 bu6mmoreka [IOK
KOHTpOJIbHast pabota NoS5. https://m.edso0.ru/00ad9ch2
68 AHanu3 UTOroBoil KOHTPOJILHOU 1 bubmmorexa [IOK
pabore. https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KVIIACC

KoanuectBo yacos JIeKTPOHHBIE
Ne Hara undposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bceero U3y4yeHusi | o0pa3oBaTeJIbHbIE
padoTbI padoThbI
pecypcbl
OO6muit uncrpykrax no I1Th.
[Tepuoauueckuii 3aKOH U
1 IEPUOINYECKAs CUCTEMA XUMHAYECKAX 1 0 0 bubmuorexa [JOK
p https://m.edsoo.ru/00adb59e
aneMeHToB J[[.M1.MenaeneeBa B cBeTe
Y4YEHHUS O CTPOCHUHU aTOMa.
XapaKkTepucTuka XUMHIECKOTO
3JIEMEHTa Ha OCHOBAaHHUU €TI0 bubmuorexa [JOK
2 . 1 0 0
nonoxxenus B llepuonnueckon https://m.edsoo.ru/00adb6b6
cucteme . 1. Mennaeneera.
Kiaccudukanus HeopraHu4ecKux
3 BEILIECTB U UX HOMEHKJIaTypa 1 0 0 bubmorexa IOK
ypa. https://m.edso00.ru/00adb7e2
bunapHble coenMHEHMS.
Knaccudukanus HeopraHU4ecKux
4 BEIIECTB ¥ UX HOMEHKIIATYpa 1 0 0 bubmmorexa [OK
ypa. https://m.edsoo.ru/00adbac6
MHOro3J1eMEeHTHBIC COCTHHCHUS.
Knaccudukanust HeopraHU4eCKux
5 BELIECTB 10 arPEraTHOMY COCTOSIHUIO U 1 0 0
PacTBOPUMOCTH.
Kiaccudukamnms XuMrU4ecKuX peakiui
10 YHUCITY U COCTaBY PEareHTOB U
bu6nunorexa LIOK
6 00pa3yroInXCs BEIIECTB. 1 0 0

Jla6oparopusriit onsiT (JI.0.) JI.o.Nel
«B3anMoelicTBue aMMuaka u

https://m.edsoo.ru/00adbch0
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XJI0pOBOJOPOIa», JI.0. Ne2 «Peakius
HEUTpaIU3aLNAN».

Krnaccudukanus XuMHUYeCKHX peaKIIHii
10 pa3Ju4HbIM OCHOBaHUAM. JI.0. Ne3
«Habmonenne termmoBoro s dexra
peakuuu HeuTpanuzaumy. J1.0.Ned
«B3anMo1eiicTBUE CEPHOM KUCIIOTHI C
okcugom meau (11)». JI.o.Ne5
«PaznoxeHne nepokcua BoJopoa ¢
MOMOIIBIO KaTanas3bl KapTodens

bubnunorexa LIOK
https://m.edsoo.ru/00adbe9a

[TonaTHE O CKOPOCTH XUMUYECKOMN
peakiuu. Katanus. JI.o.Ne6
«3aBUCHUMOCTb CKOPOCTH XUMHUYECKOU
pEeaKIuu OT IPUPOJIBI PEATUPYIOIIUX
BEILIECTB HA MMPUMEPE B3aUMOJICHCTBUS
pacTBOpPOB THOCYJb(aTa HATPUS U
xJjiopuja 6apusi, THOCyNb(aTa HaTPUs
M COJITHOM KHUCIIOTBI». JI.0.Ne7
«3aBUCUMOCTb CKOPOCTU XUMHYECKOM
pEeaKIH OT MIPUPOIHI METAIIJIOB TIPH
X B3aNMOJICUCTBHU C COJITHOM
kuciioroi». JI.o.Ne8 «3aBrcuMoCTh
CKOPOCTH XMMUYECKOU PEAKLMH OT
MIPUPOJIBI KUCIIOT MPU B3aUMOACHCTBUH
HX C kene3om», J1.0.Ne9 «3aBucuMocThb
CKOPOCTH XUMHUYECKOU PEAKIIMH OT
temneparypb». J1.o.Nel10
«3aBUCHUMOCTb CKOPOCTH XUMHUYECKOU
peakuuu ot KoHreHTpauumu». JI.o.Nel 1

bu6nuorexa [IOK
https://m.edsoo.ru/00adc28c
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«3aBHCHUMOCTh CKOPOCTH XUMHYECKOM
pEeaKIu OT TIJIOMIATH
CONPUKOCHOBEHUS Pearupyrommx
BemecTBy». JI.o.Nel2 «3aBucumMocTh
CKOPOCTH XMMUYECKOU PEaKIMH OT
KaTaJIu3aTopay.

Bxoanas quarnoctuueckas
KOHTpoJbHast paboTa Nel
"XUMHUECKUE COCTUHEHUS.
Xumuyeckue peaknuu"

but6mmoreka [JOK
https://m.edsoo.ru/00adcade

10

DNEKTPOTUTHYECKAS JUCCOIIAAITHS.
J1.0.Nel13 «/Iucconmanms cirabbix
ANEKTPOJIUTOB HA MIPUMEPE YKCYCHOM
KHCJIOTBI.

bu6nuoreka [IOK
https://m.edsoo.ru/00adcd68

11

OCHOBHBIE TTOJIOKEHHUS TEOpUHN
SHCKT‘pOHHTI/I‘IGCKOﬁ JUCconualmu.

bubnunorexa LIOK
https://m.edsoo.ru/00add448

12

XHUMHUYECKHE CBOMCTBA KUCIIOT KakK
anekTposnToB. JI.o.Nel4 «M3meHeHune
OKpaCKH MHJIUKATOPOB B KUCIIOTHOM
cpeae». JI.o.Nel5 «Peakrmust
HEUTpAIM3alMU pacTBOpa MIENOUH
pa3nuyHbIMU Kuciaotamuy. JI.o.Nel6
«[Tonyuenue runpoxcuaa meau (11).u
€ro B3aMMOJICHCTBHE C PA3TUYHBIMU
KuciaoramMuy. J1.0.Nel7
«B3aumoeiicTBHE CHUIBLHBIX KHCJIOT C
okcuaoMm meau (11)». J1.o.Ne18-20
«BzaumojeiicTBre KHUCIOT C
metamnammy. J1.o.Ne21 «KadecTBenHas

bubnunorexa LIOK
https://m.edsoo.ru/00add5d8



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8

peakius Ha KapOoHaT-uon». J1.0.Ne22
«IlonyueHne cTyIHS KpEMHUEBOU
KUCIOTHI». J1.0.Ne23 «KauecTBeHHas
peaxuus Ha XJIOPUJ - WK CyIb(aT-
HOHBD».

13

XuMH4JecKre CBOMCTBA OCHOBAHUH KakK
31eKTposuToB. JI.0. Ne24 «3menenue
OKpacKU WHIUKATOPOB B IIETIOYHON
cpeae». J1.o.Ne25 «B3aumoneiicteue
MIETOYEH C YIIICKUCIIBIM Ta30M.
J1.0.Ne26 «KauecTBeHHas peakius Ha
KaTHOH aMMOHUS». JI.0.Ne27
«[Tonyuenue runpoxcuaa meau (1) u
ero pasnoxenuey. JI1.0.Ne28
«B3aumoneiicTBrue kapOOHATOB C
KUCJIOTaMU.

bubmmoreka [JOK
https://m.edsoo.ru/00add8b2

14

XHUMUYECKUE CBOKMCTBA COJIEN KaK
31eKTpoJuTOB. JI.o Ne29
"B3aumopeiicTBue kapOoHaTa Kalblus
¢ azotHOH KHca0TOH, JI.0. Ne30
«ITonmyuenue rugapokcuaa sxeneza(lll)».
JL.o. Ne31 «BzaumoneiicTBue xeinesa ¢
pactBopoMm cyabdata meau (II)».

bu6nuorexa [IOK
https://m.edsoo.ru/00add9d4

15

I'maponus coneil.

bu6nunorexa LIOK
https://m.edsoo.ru/00addd12

16

[IpakTrueckas pabora Nel. "Pemenue
AKCTIEPUMEHTAIBHBIX 3314 110 TEME
«DNEeKTPOIUTUYECKAS THUCCOLUalUs»"

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

17

O000111eHre HCUCTEMATU3 A3 HAHUI

bu6nmorexa LIOK
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1o TeMe «XUMHUYECKHUEe PEaKIuH B
pacTBopax.

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

18 OOm1ast XxapakTepUCTHKa HEMETAILIOB. brbmorexa LIOK
https://m.edsoo.ru/00addfe2
19 OO01as xapakTepuCcTHKa 3JIEMEHTOB bubnuorexa [IOK
VIIA - rpymnmsl TaJoreHoB. https://m.edsoo.ru/00ade104
20 Coenunenus ramoreHos. JI1.0.Ne32 bubmuorexa [IOK
«Pacno3HaBaHue rajgoreHuI-uOHOBY. https://m.edsoo.ru/00ade348
21 [Ipaktuyeckas padora Ne2 «3yuenue bubnnorexa [IOK
CBOMCTB COJISTHOM KUCIOTBI» https://m.edso0.ru/00ade488
bu6mmoreka [IOK
22 Xanbkorenel. Cepa. https://m.edsoo.ru/00ade64a
CepoBogopon u cynbduabl. JI.0.Ne33
23 [Tonyuenue cepoBoaOpOIa peaKuen bubmmorexa [IOK
oOMeHa MeXy CyIb(hUIOM Kele3a U https://m.edsoo.ru/00ade64a
pa30aBIIEHHON CEPHOM KUCIOTOM".
Kucnoponnble coeqMHEHNS CEPBI.
24 H.O.NQ§4I:<K8}ICCT56HHHC peaII:LII/II/I Ha Bubmaorexa ITOK
https://m.edso00.ru/00ade802
Cynab(haT-HOHBD.
Kucnopoasbie coequHeHus cephl.
CepHucras KUCIOTa, CyIb(QUTHI,
KayeCTBEHHAas peakiys Ha CyabpuT - bubnnorexa [IOK
25
noH. CepHasi KUCIIOTa, Cylb(aThl, https://m.edsoo.ru/00adea28
KauecTBEHHAas peaklus Ha cyibdar -
HOH.
26 [paktuyeckas padora Ne3 «3yuenue bubmunorexa [IOK
CBOMCTB CEPHOU KUCIOTBI». https://m.edsoo.ru/00adec8a
27 OO6m1as XxapakTepHUCTHKA 3JIEMEHTOB bubmuorexa [IOK



https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

VA - rpynmbl. A30T.

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

Amvmvuak. Comu ammouus. J1.0.Ne36

28 «KadgecTBeHHas peakiisa Ha KAaTHOH bubmuorexa [JOK
peaKtl https://m.edsoo.ru/00adeeab
AMMOHUSY.
[IpakTrueckas padora Ned
29 «ITonyyeHne aMMuaka  H3y4eHHE €ro bubmmorexa [TOK
Y i https://m.eds00.ru/00adf004
CBOICTBY.
IIpoMexyTOUHBIN KOHTPOIb.
30 Z[EarHoc}T]quCKaﬂ KOHTp OJIbHas bubmorexa LIOK
p https://m.edsoo.ru/00adf180
pabota

31 Kucnoponssle coenuHenus a3ora. bu6nuorexa [IOK
Oxcupl a3oTa. https://m.edso0.ru/00adf306
Kucnoponubeie coennHEeHHS a30Ta.

39 Kucnotel u ux comu. JI.0.Ne37 bubmuorexa [IOK
«XUMHUYECKHE CBOMCTBA a30THOH https://m.edsoo.ru/00adf518
KHCIIOTHI, KaK 3JIEKTPOIIUTAY.
docdop u ero coequuenns. .JI.0o.Ne38

33 «Ka‘(IbeCpTBeHHI)Ie :aK uu Ha docdar- bubmmorexa [IOK

peakt https://m.edsoo.ru/00adf68a
HOHY.

34 OO01mmast xapakTe "pUCTUKA DJIEMEHTOB bubnnoreka [JOK
IVA - rpynmnsl. Yriepon. https://m.edsoo.ru/00adfc20
Kucnopoanusie coefUHEHHS yriepoa.

35 JL.o N0§9I:<«Hon Ie[:Hne 5 C]i)rﬁCfBj bubmorexa HOK

T i https://m.edso0.ru/00adfd9c
YTOJIBHOH KHUCITOTBIM.
[paktuyeckas padora Ne5
36 «IlomydeHue yriieKucioro rasa. bubnnorexa [IOK

KauectBennas pCaKius Ha Kap60HaT -
HWOHBI»

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



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe

bu6nmoreka [IOK

37 Yy .

[JICBONOPOET https://m.edsoo.ru/00ae006¢
Kucnopoaconepxamimue oprann4aeckue bubnnoreka [JOK

38
COCJIMHECHMS. https://m.edsoo.ru/00ae027¢
Kpemuuii u ero coenunenusi. JI.0.Ne40

39 "B3auMoIeHCTBHE MPaMOPa C COJITHON bubmmorexa [OK

f[,, pamop https://m.edsoo0.ru/00ae054e
KHACIOTOH".
40 CuiukaTHas IPOMBIIIIEHHOCTD bubmorexa LOK
p ' https://m.edso0.ru/00ae080a
bu6nuorexa [IOK

41 IT .

OTYHCHHC HEMETAILIOB https://m.edsoo.ru/00ae0bf2
[lonyyenune BaxHEHIINX XUMHYECKUX bubnmorexa [IOK

42 .

COCIMHECHU HEMETaJIJIOB. https://m.edso0.ru/00ae0el18
bubnuorexa [IOK

43 §) .

Obmias xapaKTepuCTHKa METAILIOB https://m.edsoo.ru/00ae103e
XUMHYECKHE CBOMCTBA METAIIJIOB, UX
44 aKTUBHOCTH, BOCCTAHOBUTEJILHEIC bubmorexa HOK
. ’ https://m.edso00.ru/00ae1156
CBOICTBA.
XUMU4JecKre CBOMCTBA METAJIJIOB,

45 o01e XUMHUYECKHE CBOMCTBA. bu6nuorexa LIOK
JI.0o.Ne41 «BzaumoneiicTBue xenesa ¢ https://m.edsoo.ru/00ae1156
pactBopoMm cyabsdata meau(ll)». .

16 OO01mas XxapakTepuCTHKa SJIEMEHTOB bubnuotexa [IOK
|A-rpynmsr. . https://m.edsoo.ru/00ae1278

47 OO6mras xapakTepucTUKa 3JIeMeHTOB |A bubnmnoreka [JOK
- TPYIIIBI, UX COCAUHEHUS. https://m.edso00.ru/00ae14b2

48 OOmas xapakrepuctrka [[A-rpymnisl. bubamorera LOK

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



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2

O6mas xapakrepuctuka ||A-rpynisr,
ux coequuenus. JI.o.Ne42 «Ilonyuenue

bubmuorexa [IOK

49 HU3BECTKOBOM BOABI U OIIBITHI C HEWTY. https://m.edsoo.ru/00ael5e8
§31, KOHCIIEKT.

JKécTkocTh BOMIBI U CIIOCOOEI €€ bu6mmoreka LIOK

50
YCTpaHEHUS. https://m.edsoo.ru/00ae15e8
[IpaxTrueckas padora Neb

ol «KECTKOCTH BOJIBI 1 CLIOCOOBI €€
YCTPaHEHUS».

. bubmmoreka [IOK

52 ATIOMIHHH 1 €70 COC/MHEHI. https://m.edso0.ru/00ae1886
JKene3o u ero coeTMHEHUS.

XapaKTepucTHKa, CBOWCTBA JKelle3a.

53 JI.0.Ned43 «Ilomyuenune rugpoKcHI0B bubnnorexa [IOK
xenesa(ll) u (11)».J1.0.Ned4 https://m.edsoo.ru/00aelae8
«KavecTBeHHbIE peaKIuy Ha KATHOHBI
Keye3an.

54 2Kene3o u ero coenMHEHUs. bu6mmoreka [IOK
CoennHeHus xeiesa. https://m.edsoo.ru/00aelc64
[IpaxkTrueckas padora Ne7. Pemenue

55 AKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME bubmorexa IOK

https://m.edsoo.ru/00aelc64
«MeTtauby.

56 Koppo3sust MeTamioB u crmocoosl bubnmoreka [JOK
3aIIUTHI OT HEE. https://m.edso0.ru/00ae1d86

57 Meraiuel B ipupoae. [lonsitue o bubnnoreka [IOK
METaJLULYPTHH. https://m.edsoo.ru/00ae35e6

58 Mertaiuel B ipupoe. [lonstue o

MeTautypruu. Bujbl



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6

MCTAJLIYPTUYCCKOI'0 IIPOU3BOJACTBA

59 KonTponbhas pabora 3 o reme 1 bubmmorexa LIOK
«MertaibD. https://m.edso0.ru/00ae3de8
N bubmuorexa [IOK
60 XUMHUYECKUH COCTAB TUIAHETHI 3€MJIS.. 1 https://m.edsoo.ru/00ae1750
61 OxpaHa OKpyKaroImIei cpeibl OT 1
XUMHYECKOTO 3arPsI3HCHUS
62 Bemectna. 1
bu6nuorexa [IOK
63 XUMIHECKHE peaKiii 1 https://m.edso00.ru/00ae3f50
OCHOBBI HEOPTaHUYECKON XUMHH, bubnnorexa [IOK
64 1
MPOCTHIE BEILIECTBA. https://m.edso00.ru/00ae4270
65 OCHOBBI HEOPraHUYECKON XUMHH, 1 bubnmoreka [JOK
CJIO’KHBIE BEIIESCTBA. https://m.edsoo.ru/00ae4270
66 [ToBTOpeHME 1 0000IIEHNE TIO KYpCY. 1 bubnnoreka [JOK
[lonroroBka Kk KOHTPOJIBHOU paboOTE. https://m.edsoo.ru/00ae0dOa
HTOroBb1ii KOHTPOIIE.
JlnarHoctuueckasi KOHTPOJIbHAs bubnuotexa [IOK
67 1
pabota 4 (uTorosas 1o Kypcy https://m.edsoo.ru/00adb33c
OCHOBHOI IIIKOJIBI).
AHanu3 1MarHoCTUYECKOMN
68 KOHTPOJIbHOHM paboThI 4 (MTOrOBas MO 1 bubmorexa LIOK
P pu https://m.edso00.ru/00ad9ch2
KypCY OCHOBHOM IIKOJIBI).
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

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

AxumonepHoe obmiectBo «M3narensctBo «IIpocBenieHue»

METOIUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. Xumus. 8 ki1.: KouTposibHbIe U MpoBepouHbIe padoThl K yueOHHUKyY O. C.
INabpuensna «Xumus. 8» / O. C. 'abpuensin, [1. H. bepeskun, A. A. YirakoBa u
ap. - M.: Ilpoda, 2007.

2. I'adbpuensu O. C., Bockoboiinukosa H. I1., flirykoBa A. B. HactonbHas kHura
yuutens. Xumusd. 8 KiI.: Meroauueckoe nocodue. - M.: IIpoda, 2011.

3. I'abpuensn, O. C. Meroanueckoe nocodue k yueonuky O. C. I'abpuensHa
«Xumusiy. 8 kiacc / O. C. 'abpuensn. — M. : Ipocda, 2018. — 112.

4. https://drofa-ventana.ru/material/khimiya-9-klass-metodicheskoe-posobie-
gabrielyan/

5. T'abpuensn, O. C. Meroaunueckoe nocobue Xumust 8-9 kiacc
https://drofa-ventana.ru/material/himiya-8-9-klassy-metodicheskoe-posobie1461/
6. I'a6puensn, O. C. Xumus 8-11 kmacc. Merogudeckue peKOMEHIAIUN |

pabouast mporpamMma



7. https://drofa-ventana.ru/material/himiya-8-11-klassy-metodicheskie-

rekomendacii-i-rabochaya-programma/

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

1. http://www.chemnet.ru I"azera «XuMus» 1 callT s yuuTens «5 uay Ha ypok
XHMUD

2. http://him.1september.ru Equnas xomnekius LIOP: ITpeameTHast KOJIEKIHs
«XuMus»

3. http://school-collection.edu.ru/collection/chemistry EcrectBenHno-Hay4uHbIE
skcniepuMeHThl: Xxumus. Komnekuust Poccuiickoro o0uieo0pa3zoBaTeiabHOro
nopraia

4. http://experiment.edu.ru AJIXUMUK: caiit JI.IO. Anuk0OepoBoii

5. http://www alhimik.ru Beepoccuiickast onuMIiiaza mKkoJIbHAKOB 110 XUMUN
6. http://chem.rusolymp.ru Opranudeckast XumMusi: 3JIEKTPOHHBIN YICOHUK TSI
CpPEIHEN IIKOJIBI

7. http://lwww.chemistry.ssu.samara.ru OCHOBbI XUMUH: FJICKTPOHHBIH YUCOHHUK
8. http://www hemi.nsu.ru OTKpbITBIH KOJISIK: XUMHUS

9. http://www.chemistry.ru JlucTaHIMOHHAS OJMMIINAAA 10 XHMHH:
TEIEeKOMMYHHUKALMOHHBIN 00pa30BaTENbHbIA MPOEKT

10. http://www.edu.yar.ru/russian/projects/predmets/chemistry JlucraHinoHHbIE

IOBPUCTHUYCCKNUC OJIMMITHUAIAbBI 110 XUMHUHU



11. http://www eidos.ru/olymp/chemistry 3anumarensHast Xumust

12. http://home.uic.tula.ru/~zanchem 13 ombiTa pabOThI yUUTEIISI XUMHH: CAUT
H.IO. CsicmanoBOI

13. http://sysmanova.narod.ru Kadbuner xumuu: cait JI.B. PaxmaHoBoi

14. http://lwww 104.webstolica.ru Knaccudukanus XuMU4eCKUX PEaKITHii

15. http://classchem.narod.ru KouTpen — Xumust ajis Bcex: y4eOHO-
UH(GOPMAIIMOHHBIN CalT

16. http://kontren.narod.ru Matepuassl kadeapbl GU3NUIESCKOI U KOTOUTHOM
xumun KOxHOro deepanbHOro yHUBEpCUTETa

17. http://www.physchem.chimfak.rsu.ru Meroauka o0ydeHuss XUMHAN: CAaUT
kadenpsl xumun HI'TTY

18. http://mctnspu.narod.ru Metoauueckoe 00beAMHEHNE YUUTEIeH XUMHH
CeBepo-Bocrounoro okpyra ropogaa MoCKBbI

19. http://bolotovdv.narod.ru HanoMeTp: HAaHOTEXHOJIOTHYECKOE COOOIIIECTBO
20. http://www. nanometer.ru OnyiaiiH-CIIpaBOYHUK XUMHYECKUX DJIEMEHTOB
WebElements

21. http://webelements.narod.ru IMomynspuas OMOIHOTEKAa XUMUYECKUX
3JICMEHTOB

22. http:/In-t.ru/ri/ps Caiit Alhimikov.net: yaeOHbIe U cripaBOYHBIC MaTepPHAITBI
10 XUMHUH

23. http://www. alhimikov. net Caiir Chemworld.Narod.Ru -Mup xumuu

24. http://chemworld.narod.ru Caiit «BupTyainbHas XUMHYECKAs IIKOJIA



25. http://maratakm.narod.ru Caiit «Mup Xumuun»

26. http://chemistry. narod.ru XuMuK.py: caiiT 0 xumuu

27. http://www.xumuk.ru Xumunueckas ctpanuuka SIpociasckoro Llenrpa
TEIEKOMMYHHKAIMH 1 HH()OPMAIMOHHBIX CHCTEM B 00pa30BaHUN

28. http://lwww.edu.yar.ru/russian/cources/chem Xumudeckuii moprain
ChemPort.Ru

29. http://www.chemport.ru Xumuueckuii cepsep HimHelp.ru: yueGubie u
CTpaBOYHBIC MATEPHUAIIBI

30. http://www himhelp.ru Xumus: Matepuans! «Bukumneaumn» — cBOOOTHOMN
SHIUKJIOTIE UM

31. http://ru.wikipedia.org/wiki/Xumus Xumus 11 BceX: WILTOCTPUPOBAHHbBIC
MaTepHuabl 110 00IIeH, OpraHMUecKoi 1 Heopranuueckon xumuu http://school-
sector.relarn.ru/nsm Xumus u sxu3ab — XX| Bek: HAyqHO-TIOMY/ISPHBINA KYypHA
32. http://lwww.hij.ruXumo3a: coobriecTBo yuuteneid XuMuu Ha moprajie «CeTb
TBOPYECKHUX YUUTEICH»

33. http://it-n.ru/communities.aspx?cat_no=4605 tmpl=com IlIxonsHuKaM 0
XUMHU: callT xumuueckoro gaxkynbrera Antl'yY

34. http://www chem.asu.ru/abitur DiekTponHas OnOIMOTEKA IO XUMUHU U
TEXHUKE

35. http://rushim.ru/books/books.htm DnekTponHast 6uOIHOTEKA YISOHBIX
MaTepHasoB Mo XMMKHU Ha optasie Chemnet

36. http://www.chem.msu.su/rus/elibrary DaemeHTbI )KU3HU: CAUT yUUTEIIS



xumuu M.B. CosioBbeBOM
37. http://www.school2.kubannet.ru Dunukinoneaus «IIpupona Haykm»: XuMus

38. http://elementy.ru/chemistry






