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MHHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma MO XMMHH Ha YpPOBHE OCHOBHOTIO OOIIEro oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHUU K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pasoBaTeIbHOM MPOrpaMMbl OCHOBHOT'O 0011Ier0 00pa30BaHus, IPEICTABICHHBIX
B OI'OC OOO, a Ttakxke Ha OCHOBE (QenepaibHO paboueil mnporpaMmMbl
BOCIIUTAHUS U ¢ YIETOM KOHIIEMIUMHU MPENOIaBaHus yueOHOT0 peaMeTa « XUMUs
B 00pa3oBaTeIbHBIX Opranu3anusiax Poccutickoit deneparumu.

[IporpaMmma mo xumuu Aa€T TpeACTaBICHUE O IEsAX, OOIIed cTpareruu
oOydeHHs, BOCIHTAHHS W PA3BUTUA OOYYAIOMIUXCS CPEICTBAMHU y4eOHOTO
peaMeTa, YCTaHABJIMBAET o0s13aTeNbHOE MIPEAMETHOE COZIepXKaHue,
npeaycMaTpuBaeT pacHpeiesieHue €ro Mo KiaccaM U CTPYKTYPUPOBAHHUE IO
pazneiiaM M TE€MaM MpPOrpaMMbl MO XHMHUHU, ONPEIETseT KOJUYECTBEHHBbIE U
KAuEeCTBEHHBIE XapaKTEPUCTUKU COZIEPIKAHMUS, PEKOMEHIYEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUS XUMHH C Y4YETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEJAMETHBIX ~ CBSI3€W, JIOTMKM  Y4eOHOro mpolecca, BO3PACTHBIX
OCOOEHHOCTEM OOydJarouIuXxcsi, OMNpPENeNIIeT BO3MOXKHOCTH MpeaMera s
peanuzanuu TpeOOBaHUM K pe3yjbTaraM OCBOEHHUSI OCHOBHOW 00pa3oBaTelbHOU
IporpaMMbl Ha YPOBHE OCHOBHOTO 00IIIero 00Opa3oBaHus, a TakKe TpeOOBaHUH K
pe3yabTaraM oOy4YeHHs XUMUU Ha YPOBHE IeJiel U3ydeHUs MPEeIMETa U OCHOBHBIX
BUJIOB y4€OHO-TIO3HABATEIHLHOM JESTEIBHOCTH OOYYAIOIIETOCs IO OCBOEHUIO
y4e0HOTr 0 CoJIep KaHusl.

3HaHUEe XUMHUU CIY>KUT OCHOBOM sl (OPMHUPOBAHUSI MHUPOBO33PEHUS
00ydJaromierocsi, €ro MpeACTaBJICHU O MaTepuaIbHOM EIMHCTBE MUPA, BAXKHYIO
poJib UTPAOT (opMHUPYEMble XUMHUEH NPEICTABJICHUS O B3aUMOIIPEBPAICHUIX
SHEPrUd M 00 DSBONIOIMHU BEIIECTB B MPUPOJE, O MYTSIX PEUICHUS TIIOOATBHBIX
npo0sieM YCTOMYMBOTO Pa3BUTHUSL UYEJIOBEUYECTBA — CHIPHEBOM, JHEPreTUYECKOMH,
MUTIEBON M KOJIOTUYECKON O€30MacHOCTH, TPOOJIeM 31pPaBOOXPAHCHHUSI.

N3yyenne xumuu:

CIIOCOOCTBYET  peayiu3allii  BO3MOXKHOCTEH  JJIi  CaMOpa3BUTHS |
dbopMupoBaHUS KYIbTYpPhI IUYHOCTH, €€ 001IeH U (HYHKIIMOHATLHON TPaMOTHOCTH;

BHOCUT BKJaJ B (POPMUPOBAHHME MBIIUICHUS U TBOPUYECKHUX CIOCOOHOCTEH
0o0ydJaromuxcs, HaBBIKOB HMX CaMOCTOSITEJIbHOM  y4yeOHON  JesTeIbHOCTH,
AKCIEPUMEHTAIBLHBIX M HUCCIEI0BATEIbCKUX YMEHUH, HEOOXOAUMBIX Kak B
MTOBCETHEBHOM JKU3HU, TaK U B TPOHECCHOHATBHON EeITeLHOCTH;

3HAKOMUT €O CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJblBA€T OCHOBBI
LEJIOCTHOTO B3TJIs/1a HA €IMHCTBO PUPOJIbI U YEIOBEKA, SBJISIETCSI OTBETCTBEHHBIM
3TaroM B OPMHUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH OOYyJarOIIuXCs;



crocoOCcTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
Hay4HbIM 3HAHUSAM, K IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTHYECKOE
o0Opa3oBaHuE 00yJarOIINXCS.

JlaHHble HampaBieHUss B OOyYEHUM XUMHUU OOECIEUMBAIOTCS CHEUU(PHUKOM
colepXaHusi  y4yeOHOro  IpenMera, KOTOpbIM  SBISIETCS  MEJarornyecku
aJanTUPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM dTare e€
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00IIEro o0Opa3oBaHMsi OPUEHTHPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX TOHSITUNH XUMHUH, OCHOB
HEOPraHWYECKOM XMMHHM UM HEKOTOPBIX OTHENbHBIX 3HAYUMBIX MOHATHH
OpraHUYECKOW XMMUHU.

CrtpykTypa coaep:aHusi MPOrpaMMbl IO XMMHH C(POPMUpOBaHA HA OCHOBE
CUCTEMHOro nojaxoja K €€ usydeHuro. CopepaHue CKIAIbIBAETCS U3 CUCTEMBI
MOHATHUN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI TOHATHUIN O XUMHUYECKOM
peakiuu. OO0e O5TH CHUCTEMBI CTPYKTYPHO OPraHM30BAaHBI [0 MPUHIHUITY
MIOCJIETIOBATEIIBHOTO PA3BUTHUS 3HAHWW HAa OCHOBE TEOPETHUYECKUX MPEICTABICHUM
pPa3HOIr0 ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepnonpnueckoro 3akoHa Jl. 1. MeHeneeBa Kak OCHOBHOTO 3aKOHA XUMUU;

— Yy4E€HUS O CTPOCHHH aTOMa U XUMHUYECKOU CBSI3U;

— TMpeJCTaBiICHUH 00 DBIEKTPOJIUTUYECKOM JUCCOLMAlMU BEIIECTB B
pacTBopax.

Teopernueckue 3HaHUA PpPAacCCMATPUBAIOTCS HA OCHOBE OSMIMPUYECKH
MOJYYEHHBIX U OCMBICICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEIOBATEILHO OT OJJHOTO
YPOBHA K Jpyromy, BBINONHAA (YHKIUU OOBSICHEHUS W MPOrHO3UPOBAHMS
CBOMCTB, CTPOEHHUSI U BO3MOXKHOCTEH MPAKTUYECKOIO MPUMEHEHUS W IMOJyYEHHUS
M3Yy4aeMbIX BELIECTB.

OcBoeHne mporpaMmbl IO XUMHUHU CHOCOOCTBYEeT  (OPMHUPOBAHUIO
MPEACTABIICHNS] O XUMHUYECKON COCTABJIAIONIEW HAYyYHOW KapTUHBI MHUPA B JIOTHKE
€€ CHUCTEMHOW MpUPOABI, LIEHHOCTHOIO OTHOLIECHHUS K HAYYHOMY 3HAHUIO H
METO/JaM IIO3HaHUA B Hayke. M3ydeHue XUMUU NPOMCXOAUT C MPUBICYEHUEM
3HAHMM W3 pPaHee HU3YYEHHBIX Y4YEOHBIX MpeaAMeToB: «OKpyXaromuid MUpy,
«buonorud. 5—7 xknacce» u «Puszuka. 7 Kiaacey.

[Ipy wW3yyeHUH XUMHUM MPOUCXOJUT (POPMHPOBAHUE 3HAHUKA OCHOB
XMMHUYECKON HayKM Kak 00JacTH COBPEMEHHOI'0 €CTECTBO3HAHMUS, NMPAKTHYECKOM
JESATENbHOCTH YEJIOBEKa M KAaK OAHOrO M3 KOMIIOHEHTOB MHPOBOU KYJIbTYpHI.
3amaua y4eOHOTO MpeaMeTa COCTOUT B (DOPMHUPOBAHUM CUCTEMBI XHUMHUYECKUX
3HAHUN — BaXKHEUIHX (haKTOB, IMOHATHH, 3aKOHOB M TEOPETHUECKUX TOJIOKCHHUH,
JOCTYIHBIX OOOOIEHWI MHUPOBO33PEHUYECKOrO XapakTepa, s3blka HAyKd, B



MPUOOIIEHNM K HAyYHBIM METOAAaM I[IO3HAHWUS TIPU M3YYCHUU BEIIECTB W
XUMUYECKUX PEAKIUi, B POPMUPOBAHUU U PA3BUTUM MO3HABATEIBHBIX YMEHUU U
UX TPUMEHEHHU B Y4YEOHO-IIO3HABATENILHON U Yy4eOHO-HCCIeI0BATEIhCKON
NEeSTENbHOCTH, OCBOECHHMU NPABWJI O€30MACHOr0 OOpallleHHs ¢ BEIIeCTBAaMHU B
ITOBCEIHEBHOM KU3HMU.

[Ipy M3ydeHHH XMMUU Ha YPOBHE OCHOBHOIO OOILEro 0Opa3oBaHUs BaXKHOE
3HaYEHUE MPUOOPENN TaKHe 11U, KaK:

— (GOpMHUpOBAaHME HWHTEJUIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITEILHOMY MPHUHSATHIO PEIICHHM,
CIIOCOOHOM aJanTUPOBATHCS K OBICTPO MEHSIIOLUIUMCS YCIOBUSIM SKU3HU;

—  HAamnpaBJIEHHOCTb OOy4Y€HHS Ha  CUCTEMAaTHYECKOe MPUOOIICHHE
Oo0y4JaromMXCsd K CaMOCTOSTENbHOW TMO3HABATEIbHOM AESATEIbHOCTH, HAYYHBIM
METOJaM TO3HaHMsI, (POPMHUPYIOIIUM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecreueHre ycloBUM, CIOCOOCTBYIOMIMX MPUOOPETEHUIO 00YUaAIOIIUMU CS
OIbITAa PAa3HOOOPA3HOM JEATEIBLHOCTH, MO3HAHHUS M CAMOMNO3HAHUS, KIIFOUYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETCHIIMM), MMEIOLIMX YHUBEpPCAIbHOE 3HAUYEHUE ISt
Pa3IMYHBIX BUAOB ACATEIbHOCTH;

— (dopmupoBanue o0meH (YHKIMOHATBHOW UM  ECTECTBEHHO-HAYUYHOU
rPAMOTHOCTH, B TOM UHCJIE YMEHUU OOBSCHATH U OICHUBATH SIBICHUS
OKPYKaIOIIEro MUpa, UCIHOJIb3Yysl 3HAHUS WM OIbIT, MOJYYEHHBIE MPU HU3YyYECHUH
XUMUHU, TPUMEHSATh WX TPU PEIIEHWHW MpoOJieM B TMOBCEIHEBHOW >KHU3HU H
TPYAOBOM JEATEIILHOCTH;

— (QopMupoBaHue y 0O0yYarolUMXCsi TYMaHHUCTUYECKMX OTHOLIEHUH,
MOHWMAaHUSI TEHHOCTH XUMUYECKUX 3HAHWM JUISI BBIPAOOTKU DKOJOTHYECKU
1enecoo0pa3Horo MOBEACHUST B OBITY U TPYAOBOW JEATEIBHOCTH B LEJSAX
COXpaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOTHOMN Cpeibl;

— pa3BUTHE MOTHBALUU K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO H
CaMOBOCIIMTAHUID Ha OCHOBE YCBOEHHMS OOILEYEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOGuiIsi U HAMPaBICHHOCTH JajJbHEHIIEro
o0yJeHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX [UJII M3Y4YEHUS XHMHHM Ha YpPOBHE
OCHOBHOT0 00111€T0 00pa3oBanus, coctaisieT 136 yacos: B 8 kiacce — 68 yacoB (2
yaca B HeJIeq0), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIO).



COJAEPXAHUE OBYUYEHUA

8 KNIACC

IlepBoHayanbHbIE XUMUYECKUE TIOHATHSA

IIpenmer xumuun. Ponb XUMUM B )KM3HU YelnoBeKa. XUMHS B CUCTEME HayK.
Tena u BemectBa. PU3MYECKHME CBOMCTBA BEHIECTB. ATPEraTHOE COCTOSHUE
BeecTB. [loHsTHE O MeTOmax MO3HaHUA B XMUMHUU. UMCThIE BEHIECTBA U CMECH.
CnocoObI pa3acIICHUs] CMECCH.

ATOMBI W MOJEKYJIbl. XHUMHYECKHE dJeMEHThl. CHMBOIBI XUMHUUYECKUX
a1eMeHTOB. [IpocThie U CclioKHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass (opmyna. BajleHTHOCTh aTOMOB XMMHUYECKHUX HJIEMEHTOB.
3aKOH TMOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCUTENbHAsT AaTOMHas Macca.
OtHocuTenbHAsE MOJIEKYJISIpHAs Macca. MaccoBast 10151 XUMUYECKOrO 3JI€MEHTa B
COCIMHEHUMU.

KomnuectBo BemectBa. Mosib. Monsipaas macca. B3auMocCBsi3p KOIMYECTBA,
Macchl M 4YHUCJAa CTPYKTYPHBIX €IMHMI] BemiectBa. Pacuérel mo dopmynam
XUMUYECKUX COCTUHEHUH.

Du3NYECKUEe U XUMHUUECKUE SABJICHUS. XUMHUUECKas Peakius U €€ MPU3HAKHU.
3aK0H COXpaHEHHUsI MacChl BemiecTB. XuMHU4eckue ypaBHeHus. Knaccudukanus
XUMUYECKUX PEAKIUI (COeAMHEHUS, PA3IOKEHUS, 3AMEILICHUSI, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCY/I0M, TIpaBujiaMu pabOThl B JabopaToOpuul U
npuéMamMu oOpalieHus: ¢ J1abopaTOPHBIM 000PYIOBaHUEM, U3y4YEHHE U OMUCAHUE
¢u3nuecknx CBOWCTB OOpa3lOB HEOPraHWYECKUX BEIIECTB, HAOJIOJICHHE
dbuznyeckux (MJaBICHUE BOCKA, TasHHUE JibJa, PACTHUPAHHE caxapa B CTYIKE,
KUIIEHUE W KOHJEHCAlUsI BOJbI) U XUMHUYECKUX (TOPEHUE CBEYH, MPOKATUBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOCHCTBUE MeJla C KUCIIOTOM) SIBJICHUH, HAOI0ICHUE U
OMMCaHUE TMPU3HAKOB MPOTEKAHUSI XMMHUYECKUX peakiui (pa3yioKeHue caxapa,
B3aMMO/ICHCTBHE CEPHOU KHCIIOTHI C XJIOPUIOM Oapusi, pa3ioKeHUE THIPOKCHIIA
meau (1) mpu HarpeBanuu, B3auMoJeicTBUE kene3a ¢ pactBopoM conu meau (1),
M3YYEHUE CIIOCOOOB pa3fesieHus] CMECEil: ¢ MOMOIIbI0 MarHura, (UIbTPOBaHUE,
BBIMIAPUBAHKE, TUCTUWUIIUS, XpoMaTorpadusi, MPOBEICHUE OYUCTKUA TMOBAPECHHOU
COJii, HaAOJIOJEHWEe W  ONHWCAaHUE  PEe3yJbTaTOB  IMPOBEJICHHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHMS MAacChl, CO3JaHUE MOJEIeH MOJIEKY
(LIapOCTEPIKHEBBIX).

BaskHeiimne npeacTaBuTe 1M HEOPraHUYECKUX BellecTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciaopona — 3J1eMEHT M IPOCTOE
BelecTBo. HaxokaeHue kuciopojga B mpupoge, (GU3HYECKHE U XUMHUUYECKHE
cBoiictBa (peakuuu ropenusi). Oxcuzabl. [lpumenenune xucnopona. CrocoObl



MOJIyYEHHSI KHCIOpOJa B JIa0OpaTOpHUM M MPOMBIIUIEHHOCTH. Kpyroeopor
KHciopoza B mpupojie. O30H — ajuioTponHas MogupUKaIs KUCIOpOa.

TermoBoit >gdekT XUMUYECKOM peakiuu, TEPMOXMMHUYECKUE YpaBHEHUS,
JK30- U JHAOTEPMHUUYECKHE pEaKIUu. TOILUIMBO: Yrojb W METaH. 3arpsi3HEHUE
BO3/yXa, yCUJIEHHE MTapHUKOBOTO 3 (DeKTa, pa3pylieHHe 030HOBOTO CJIOS.

Bomopon — snemeHT M mpocroe BemiecTBo. Haxoxaenwe Boaopoja B
npupone, (GU3MYECKME M XHUMHUYECKHME CBOMCTBA, NPUMEHEHHE, CIOCOOBI
nosydeHus. Kucnotsl u conu.

MouspHblil 00bEM Ta30B. Pacuérbl N0 XUMUYECKUM YPABHEHUSIM.

dusnyeckue CcBoWcTBa BOAbL. Boma kak pactBopurtenb. PacTBOpsI.
HachllieHHble M HEHACBIEHHBIE PacTBOpPbl. PacTBOPHUMOCTH BEHIECTB B BOJE.
MaccoBast 10751 BellecTBa B pacTBOpe. XMMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUA.
Ponb pacTBOpoB B mpupoJie U B KU3HU yenoBeka. KpyroBopor Bojabl B pUpoO/IE.
3arps3HeHuEe NpUPOAHBIX BoA. OXpaHa U OYHUCTKA MPUPOIHBIX BOJ.

Knaccudukarmus neoprannyeckux coeauHeHuid. Oxcuanl. Knaccudukarms
OKCHJIOB:  cosieoOpasyromiue  (OCHOBHBIE, KHCJIOTHBIC, aM(OTEepHbIE) U
HeconeoOpasytoue. Homenknarypa okcugoB. ®Pusznueckue U XUMUYECKUE
CBOMCTBA OKCUIOB. [loryueHnne okcuios.

OcHoBanusi. Knaccudukanus ocHOBaHMM: IMETOYM U HEPACTBOPUMBbIC
ocHoBaHusA. Homenkiarypa ocHoBaHui. du3znueckne M XUMHUYECKUE CBOMCTBA
ocHoBaHuU. [lonydyeHrne OCHOBaHHUM.

Kucnorsl. Knaccudukanus kuciaor. Homenknarypa kucinor. @u3nueckue u
XMMHUYECKHE CBoMcTBa KHCIOT. Psan aktuBHoctu MerauioB H. H. bekerona.
ITonyyeHnne KucCoT.

Comu. Homenknarypa comeil. uzndeckue u XMMHUYECKUE CBOMCTBA COJICH.
[Tonyuenune comnen.

I'eneTnueckas CBSI3b MEXAY KJIACCAMU HEOPraHUYECKUX COETUHEHUN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIPENEIICHNE COACPKAHUSA KUCIOPOAa B BO3yX€E, MOJNyYCHHE,
coOupaHue, paclo3HaBaHWE M M3YYEHHUE CBOMCTB KHCIOPOJa, HAOIIOJACHHUE
B3aMMOJICHCTBUSA BEIIECTB C KHCIOPOJOM M YCJIOBHS BO3HUKHOBEHHS H
IpeKpaieHus ropeHus (Mokapa), O3HAKOMJIEHHE C O00pa3llaMd OKCHUIIOB U
ONKMCAHWE WX CBOWCTB, MOJYYCHHE, COOMpaHHE, pACIO3HABAHHE U HU3YUYCHHE
CBOMCTB Bojopoja (ropeHue), B3aumojaercTsue Boaopoaa ¢ okcuaom meau (II)
(BO3MOXXKHO MCIIOJIb30BaHHE BHJIEOMATEPHANIOB), HAOJIOIEHUE 00pa3lioB BEILECTB
KOJIMYECTBOM | MoOJIb, HCCEeIOBaHHE OCOOECHHOCTEH pacTBOPEHHUS BEILECTB C
pa3IMYHON pPACTBOPUMOCTBIO, MPUTOTOBICHUE PACTBOPOB C ONPEICIEHHON
MacCOBOM JI0JIEH pacTBOPEHHOI'O BEIIECTBA, B3aUMOJEHCTBHE BOJIbI C METaIaMHU
(HaTpueM ©  KanmbuuMeM) (BO3MOXHO  HMCIOJB30BAHHE  BUJEOMATEpUAJIOB),



HCCIIEIOBaHUE OOpPAa3IOB HEOPraHWYECKHUX BEIIECTB Pa3IUYHBIX KIIACCOB,
HaOJII0/ICHNE U3MEHEHUsI OKPacKU MHAMKATOPOB B PacTBOpaxX KUCIOT W IIEJIOYEH,
u3ydeHue B3aumojeicTBus okcuaa meau (II) ¢ pacTBopomM cepHOM KHUCTOTHI,
KMCJIOT C METajulaMHd, DPEAKUUW HEUTpadu3aluy, IOJIYYEHUE HEPACTBOPUMBIX
OCHOBAHMWH, BBITECHEHME OJTHOIO METajula JAPYTMM M3 PacTBOpa COJIU, PELICHUE
SKCIIEPUMEHTANIBHBIX 3ajad 1o TeMme «BaxkHelmme Kiacchl HEOPraHUYECKHX
COCTMHEHUI.

Hepuonuuyecknit 3axkoH u Ilepuoagmuyeckass cucremMa XHMHYECKHX
iemenToB JI. U. MengeneeBa. CtpoeHue aromMoB. XHUMHYECKasi CBA3b.
OKHCINTENTBbHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBbie TOMBITKH KJIACCU(UKAIIMU XUMUYECKUX dieMeHToB. [loHsarue o
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M IIEJOYHO3EMENbHbIE METaJlbl,
TaJIOTeHbI, HHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOPbIE 00pa3yroT aM(OTEPHBIE OKCHIBI
U TUAPOKCHIBIL.

Ilepuonnueckuit 3akoH. [lepuoguueckas cucrema XUMUYECKUX 3J1€MEHTOB /1.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEPUOIHAss  (QOPMBI
[Tepuoanueckor cucremsl xumuueckux 3yemeHToB . . Menneneesa. [lepuonsl
n Tpynnbl. OU3NYECKUN CMBICI IOPSAKOBOIO HOMEpa, HOMEPOB IepuoAa H
CPYIIIBI JIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX saep. M3oronel. DnekTponsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aroMoB TepBbIX 20 XUMUYECKUX  DIIEMEHTOB
Ilepnonnueckon cucremsl JI. 1. MenaeneeBa. XapakTepuCTHKa XUMHUYECKOTO
3JIEMEHTA T10 €ro MoJ0KeHUIo B [lepuonnueckon cucreme /1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHHUSI pajJuyca aTOMOB XHUMHYECKHUX 3JIEMEHTOB,
METAUINYECKUX U HEMETAUTMYECKUX CBOMCTB MO IPyInaM U NePUoaaMm.

3nauenue [lepuoanueckoro 3akona u [lepuonnueckoil cucTeMbl XUMUYECKHUX
DJIEMEHTOB JJI1 pa3BUTUA Hayku W nipaktuku. J[. 1I. MenneneeB — y4€Hbl U
IPaKIaHWH.

Xumuueckass cBa3b. KoBaneHTHass (TOJisipHAass M HEMOJISIpHASs))  CBSI3b.
DIIEKTPOOTPULIATENBHOCTh XUMHUUECKUX 3JIEMEHTOB. IOHHAs CBSI3b.

Crenenb  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUM.
[Tpouiecchl okucaeHus: U BocCTaHOBJIEHUSA. OKUCIUTEIN U BOCCTAHOBUTEINH.

Xumuueckuii Ixcnepumenm:

M3y4eHHE OO0pa3lioB BEIIECTB METANIOB M HEMETAJUIOB, B3aUMOJCHCTBUE
TUIPOKCHAA LMHKA C PAacTBOPAMU KHUCJIOT M IIECJIOYEH, ITPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIUN
(ropeHue, peakIuu pa3aoKeHUs, COCTUHECHHS).

Meosicnpeomemmnule cea3u



Peanmm3anus MeXNpeIMETHBIX CBA3EH IIPU M3YYEHMH XUMHM B 8 KJacce
OCYIIECTBIISIETCS 4Y€pe3 MCIOJIb30BAaHME Kak OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHATHM, SIBIIFOIIUXCS CUCTEMHBIMU JJIS1 OTIAEIBHBIX MIPEIAMETOB
€CTECTBEHHO-HAYYHOI'O [IMKJIA.

OOmume ecTeCTBEHHO-HAYYHBIC TIOHSTHUS: HAy4YHBIN (akT, TUIOTE3a, TEOpus,
3aKOH, aHalu3, CHHTE3, KiacCU(pUKaLMs, NEPUOAUYHOCTb, HAOIIOJEHUE,
AKCIEPUMEHT, MOJAEIUPOBAHUE, U3MEPEHHE, MOJIEIIb, SIBICHUE.

dusuka: Marepusi, aroM, OJJEKTPOH, IIPOTOH, HEUTPOH, HOH, HYKIU/I,
W30TONBI, PAJMOAKTUBHOCTh, MOJIEKYJIA, JICKTPUUYECKUN 3apsil, BELIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSTHUE BEIIECTBA, ra3, (M3MYECKUE BEIIMYUHBI, CIAHUIIBI
U3MEPEHUS, KOCMOC, IJIAHETHI, 3BE€371b1, COHIIE.

buonorust: orocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MuUHEpanIbl, TOpPHBIE MOPOABI,
MIOJIE3HBIE UCKOIIAEMBIE, TOILJIMBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemecTBo 1 XUMHYECKas peaKkuus

Ilepuonnueckuit 3akoH. Ilepuoguueckas cucrema XUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHUM CBOWCTB
XUMHUYECKUX DJJIEMEHTOB IEPBBIX TPEX NEPUOAOB, KalMsA, KalblUsi U UX
COCMHEHUNM B COOTBETCTBUU C TIOJOKEHHUEM »3JIEMEHTOB B Illepmoanueckon
CUCTEME U CTPOCHUEM UX aTOMOB.

CtpoeHue BelIecTBA: BUIBl XUMHYECKOW CBSI3U. THUIBI KPUCTALIMYECKUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKOU PELIETKA U
BUJa XUMHUYECKOU CBS3H.

Krnaccugukaimss 1 HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB. XUMUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJACCaM HEOPraHWYECKUX
COECIMHEHUI, TEHETUYECKas CBSI3b HEOPTAHUYECKHUX BEILIECTB.

Krnaccudukaims XuMUYeCKUX peakiuid Mo pa3iudyHbIM MpU3HAKaM (TI0 YUCITY
M COCTaBy YyYacTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIIOBOMY 3(PQeKTy, o
U3MEHEHUIO CTETeHEeW OKUCICHUS XUMHYECKUX 3JIEMEHTOB, MO 00paTUMOCTH, IO
Y4aCTHIO KaTajau3aTopa). JDK30- U 3HAOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUUYECKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH XuMHUYeckoil peakiuu. [loHsarre o0 OOpaTHUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHE O TOMOTE€HHBIX M T€TePOTreHHBIX
peakuusx. [lonstue o karanuse. [loHsATHE 0 XMMHUUECKOM paBHOBECHU. DAKTOPBI,
BIMSIOIIME HA CKOPOCTh XHMHYECKOW pEaKUMU M TOJOKEHUE XUMHUUYECKOTO
paBHOBECHSL.

OKHUCITUTENTHHO-BOCCTAHOBUTENBHBIC ~ PEAKIMU,  DJIEKTPOHHBIM  OamaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHON peakuuu. CocraBneHnue YpaBHEHUM



OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMM C  HCIOJIB30BAHUEM  METOZA
AJIEKTPOHHOTO OaaHca.

Teopus 37AEKTPOAUTUYECKON TUCCOUUALUN. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
Kartnonsl, annonsl. MexaHW3M IHCCOLMAIIMM BEIIECTB C PA3IUYHBIMUA BHAAMU
xuMuueckoil cBs3u. Crenens auccounanuu. CuiabHbIE U caOble 3JEKTPOIUTHI.

Peakiiun noHHOrO OOMEHa. Y CIIOBUS MPOTEKAHUS PEaKIIMii HOHHOTO 0OMEHa,
IIOJIHBIE W COKpAlIEHHbIE HWOHHBIE ypaBHEHMs peakuuil. CBoWCTBa KHCIOT,
OCHOBaHMM W COJe B CBETE TMPEACTABICHUN 00 DJICKTPOIUTHYECCKOU
nuccounanuu. KauecTBeHHbIE peakiiuy Ha MOHBI. [IoHsITHE O THIPONIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJEISIMM KPUCTAJUIMYECKUX PEMIETOK HEOPraHUYECKHUX
BEIIECTB — METAJUIOB M HEMeTauloB (rpaduTa U anmMasza), CJIOXKHBIX BEIECTB
(x70puaa HaTpusi), UCCIAETOBAHUE 3aBUCUMOCTH CKOPOCTHM XMMHYECKOW peaKuuu
OT BO3JICUCTBUSI PA3JIUYHBIX (HAKTOPOB, MCCICAOBAHUE DIECKTPOIMPOBOIHOCTH
pacTBOPOB BEILECTB, IPOLECCAa OWCCOUMALMU KHUCIOT, IIEJIOYEd M  COJIEH
(BOBMOKHO  HCIIOJIb30BaHWE BHUACO MAaTEpUajoB), TPOBEICHHUE  OIBITOB,
WUIIOCTPUPYIOIIUX ~ TPU3HAKM  NPOTEKAaHUS  PeaKkluil  HMOHHOro  OOMeHa
(oOpa3zoBaHue oOcajika, BBIJICICHUE Ta3a, O0Opa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX — PEAKLUI
(ropeHue, peakuuu pa3ioXKEHHUs, COSAUHEHUS), pacliO3HABaHUE HEOPraHWYECKHUX
BEIIECTB C IIOMOIIBK) KAYECTBEHHBIX pPEAKLUMW HAa  HOHBI, pPEIICHUE
AKCIEPUMEHTAIIbHBIX 33/1a4.

HeMmeTaibl 1 MX COeIUHEHUA

OOmast xapaktepucTuka rajoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue W (pu3myecKkue CBOMCTBA MPOCTHIX
BCIIECTB — TaJOreHoB. XHMMHUYECKHE CBOMCTBA Ha IpPUMEPE  XJIOpa
(B3auMoOZIeICTBME C MeTajulaMH, HEeMeTalUlaMH, Iejgo4aMu). XJIOPOBOIOPO/I.
ConsiHasg KucaoTa, XUMUYECKHE CBOWMCTBA, MOJY4YEHHE, NMpUMeHeHue. JleiicTBue
XJIOpa U XJIOPOBOJAOPOJA HAa OpPraHM3M 4YeJIOBEKA. BakHelme XJIOpUIbl U KX
HAaXO0XKJICHUE B IPUPOLE.

OOmast xapaktepucTuka 3meMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapakTepHble cTeneHu okucieHus. CTpoeHue u (pU3MUecKue CBOWCTBA
IPOCTHIX BEIIECTB — KUCIOPOJa U cepbl. AJUIOTPONHbBIE MOAU(PUKAIIMN KHCIOpOJa
U cepbl. XUMHYECKHE CBOMCTBa cepbl. CepoBOIOpOA, CTPOEHUE, (PUBHUYECKHE U
XUMUYECKHEe cBOMCTBA. OKCHIBI Cepbl KaK MPEACTABUTENIN KUCJIOTHBIX OKCHUIOB.
CepHast kucnora, (¢(u3MYecKMe UM XHUMUYECKHME CBoMcTBa (oOlIuMe Kak
OpeJCTaBUTENS KJlacca KUCIOT M crneuuduueckue). XUMHUUECKHE peakiuu,
JeXallie B OCHOBE IMPOMBIIIEHHOIO Croco0a MOJIyY€HUS CEPHOM KHCIIOTHI.
[Ipumenenue cepHoil KUCTOTBL. CONM CEPHOM KUCIIOTHI, KAUECTBEHHAS PEAKIUs Ha



cyab(dar-uodH. Haxoxxnenue cepbl U €€ COCIMHEHHA B MpUpojie. XUMHUYECKOE
3arpsiI3HEHUE OKPYKAIOIIEW Cpelbl COEIUHEHHUSIMU CEpbl (KUCIOTHBIE JOXK[IH,
3arps3HEHHUE BO3yXa U BOJOEMOB), CIIOCOOBI €T0 MPEOTBPALCHUSI.

OOmass xapakTepucTuka 31eMeHTOB VA-rpymibl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XAapaKTEPHBIE CTENEHU OKHUCIJIEHUA. A30T, paclpOCTPaHEHHE B IPHUPOJE,
dusnueckre U xuMuueckre cBorictra. KpyroBopot azora B npupojae. AMMHUAK, €ro
(du3nyuecKre 1 XMMUYECKHUE CBOMCTRA, MONyYeHue U npuMenenue. Colm aMMOHUS,
uxX pu3NUeCcKre U XMMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBl aMMOHMS. A30THas KHCIIOTa, €€ MoJjydyeHue, PU3MUEeCKue U XUMHUYECKUE
cBoicTBa (OOLIME Kak MPEACTaBUTENs Kjlacca KHUCIOT M CHelu(HUuecKue).
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHMS B KauyeCTBE MHUHEPAIbHbIX
yno0peHuii. XuMHUYECKOE 3arpsi3HEHUE OKPYKaIoIEel cpefibl COeIMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXKIM, 3arpsS3HCHHE BO3ayXa, MOYBBI W BomoéMoB). Docdop,
aloTponHeie Moaudukanuu (ocdopa, GuzmUeckue M XUMUYECKHE CBOMCTBA.
Oxcun pocdopa (V) u dhochopras kucnora, GU3HIECKUE U XUMHIECKUE CBOMCTBA,
nonyuenue. Mcnonb3oBanue ¢pochaToB B KaueCTBE MUHEPATIbHBIX YAOOPEHUIA.

OOmiast xapakrepuctuka 31eMeHTOB [VA-rpynmbl. OcoOEHHOCTH CTPOEHUs
aTOMOB,  XapakTEepHblE  CTENEHU  OKHUCJIEHHS.  YTJepond,  auIOTPOIHBIE
Moau(pUKalMK, PACIPOCTpPAaHEHUE B MpUpoAe, (UINYECKUE U XUMUYECKUE
cBoiictBa. Ancopouus. Kpyrosopot yriepoaa B mpupoge. OKCuabl yriaepojaa, ux
¢usnyeckue W XUMHYECKHE CBOMCTBAa, JAEWCTBUE HA JKUBBIE OpraHU3MBI,
NOJIyYCHUE W TPUMEHEHUE. DKOJOTMYECKHE MPOOJIEeMbl, CBA3aHHBIE C OKCHUIOM
yraepona (IV), rumore3a T1100adbHOrO TMOTEIUICHUS KJIMMAaTa, IapHUKOBBIM
adexr. YroapHas KucioTa U €€ conM, uX GU3NUECKHe W XMMHUECKHE CBOMCTBA,
nojiyueHue u mnpuMmeHeHwe. KauecTBeHHas peakuus Ha KapOOHAT-MOHBI.
Hcnons3oBanue KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHbIe TOHATUS 00 OPraHMYECKUX BEUIECTBAX KaK O COSAMHEHUSX
yriaepoza (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJ, [JIUIEPHUH, YKCYCHAs KUCIIOTA).
[IpupoaHble HMCTOYHUKUA YTIEBOAOPOJIOB (yrojib, NPUPOJIHBIA Tra3, HePTb),
MPOAYKTHI UX TepepaboTku (OeH3UH), UX pPOJib B OBITY M MPOMBIILICHHOCTH.
[TonsiTue 0 OMONOTMYECKN BaKHBIX BEHIECTBAX: KUpaX, OelKax, yriieBojax — U ux
poIM B JKM3HM 4YEJIOBEKAa. MarepHuallbHOE €IMHCTBO OpPraHMYECKUX U
HEOPraHUYECKUX COECTUHEHUN.

KpemHunii, ero ¢usnueckue W XUMHYECKHE CBOICTBA, TOJy4YeHUE U
npuMenenne. CoequHeHus KpeMHus B mpupoge. OOmume mnpencraBieHus o0
okcune kpemHus (IV) u kpemuueBoil kucinore. CHIMKATBI, UX HCIOJIb30BaHUE B
OBITYy, B TIPOMBIIICHHOCTH. BakHelilne cTpouTenbHbIE MaTepHallbl: KepaMuKa,



CTEKJIO, LIEMEHT, OeTOH, *kene300eToH. [IpobreMbl 0€30MacHOr0 MCHOIbL30BAHUS
CTPOUTEJIbHBIX MAaTEpPUAIOB B MOBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

M3y4yeHHUE 00pa3I[0B HEOPraHWYECKUX BEIIECTB, CBOMCTB COJSTHOW KHUCIIOTHI,
IPOBEJICHNE KaYeCTBEHHBIX PEAKIM Ha XJIOPUI-MOHBI U HAOIIOCHUE MPU3HAKOB
UX TIPOTEKAHUsI, OMBITHI, OTPAKAIOIIUME (PUMUECKHE M XUMUYECKHE CBOWCTBA
TaJOr€HOB M WX COEAWHEHUM (BO3MOXKHO HCIMOJL30BaHUE BHUIEOMATEPUATIOR),
O3HAaKOMJICHHE C O00Opa3lamMu XJIOPHAOB (TaJOre€HUIOB), O3HAKOMJICHHUE C
oOpasmlamMu  ceppl U €€  coeAMHEHUsIMH  (BOSMOXXHO  MCIOJIb30BAaHUE
BUJIEOMATEPHUAJIOB), HAOIIOIEHNE Mporiecca OOYIIIMBaHUS caxapa MoJ JCUCTBHEM
KOHLICHTPUPOBAHHOW CEPHOM  KHCIIOTBI, HW3YyYEHHE XHMHUYECKHUX CBOMCTB
pa30aBIECHHON CEPHOM KUCIOTHI, MPOBEACHUE KAUeCTBEHHON peakluy Ha cyib(ar-
MOH W HaOJIOJeHWE TpHu3HaKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3UYECKUMH
cBoiictBamMu azora, (ochopa U HX COCAMHEHHH (BO3MOXXHO HCIOJIb30BAHKE
BUJIEOMATEPHAJIOB), 00Opa3liaMy a30THBIX U (OCPOPHBIX YIOOPEHHH, MOTydeHUE,
coOupaHue, paclo3HaBaHWE M M3Y4YEHHUE CBOMCTB aMMMaKa, IPOBEJICHUE
KauyeCTBEHHBIX pEaKIMil Ha MOH aMMOHHS U (ochaT-uoH U U3yUYEeHUE MPU3HAKOB
UX IPOTEKaHUs, B3aNMOJICHCTBIE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3Yy4YECHUE MOZENen
KpUCTAUIMYECKUX PEMIETOK anmasa, rpadura, QyiaepeHa, O3HAKOMIICHHE C
IPOIECCOM  aACOPOIIMKM  PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIJIEM W
YCTPOUCTBOM MPOTHBOrasa, MoJydeHue, CoOOUupaHue, pacrio3dHaBaHUE U U3YUYCHHUE
CBOMCTB YIJICKHCJIOTO Ta3a, MPOBEACHUE KAYECTBEHHBIX PEaKlMil Ha KapOoOHAT U
CUJIMKAT-UOHBl W HW3yYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOJYKIIMEH CHJIMKATHOM TMPOMBIIUICHHOCTH, PEIICHUE JKCIePUMEHTAIbHBIX
3aaa4 1o TeMe « BaxxHenmme HeMeTAIUIbl U UX COEAUHEHUSD.

MeTa/iibl 1 X COeAMHEHUA

OO01ast xapakTepUCTUKAa XUMHUYECKUX 3JIEMEHTOB — METANIOB Ha OCHOBAHUHU
ux nonoxeHus B Ilepuommueckonm cucreme XuMHYEeCKHX dieMeHtoB [l WM.
MenpneneeBa u cTpoeHusi aToMoB. CTpoeHHE MeETaJIOB. MeTrauinueckas CBsI3b U
METAUIMYECKAs] ~ KpUCTa/UIMUecKass  pemérka.  DJICKTPOXMUMUUYECKUU  psij
HanpspKeHU MeTawioB. du3nyeckue U XMMUYECKUE CBOMCTBA MeTauioB. O01iue
crocoObl ToNlydeHHusl MeTauioB. [loHATHE O KOPPO3MM METAIOB, OCHOBHBIC
CrnocoObl 3amMThl UX OT Koppos3ud. CriaBel (CTajdb, YYryH, AIOPATIOMUHUM,
OpoH3a) ¥ X MPUMEHEHNE B OBITY M MPOMBIIIJICHHOCTH.

[[lemounsie MeTaJUIbL: TIOJIOXKEHUE B lleproanueckoil cucteMe XUMUYECKUX
anementoB JI. V. MenpaeneeBa, CTpOEHHME MX aTOMOB, HAaXOXJICHUE B MPHUPOJE.
du3nYecKre U XMMHYECKHE CBOMCTBA (HAa mpuMepe HaTtpusa U Kanusi). OKCUIbl U



TUJIPOKCHABI HATpusa W Kanus. [lpumeHeHue MIEeNTOYHbIX METaNIOB W HX
COCTMHEHNH.

IllenoyHo3eMeNnbHbIE METAUIBI MAarHUM W KaJbLUMM: IIOJIOKEHUE B
[lepmonnueckon cucreMe xumuudeckux 3yeMeHToB [[. 1. Menneneesa, ctpoenune
MX aTOMOB, HaXOXJIeHUE B Ipupoae. PU3nyecKkrue U XUMUYECKUE CBOMCTBA MAarHUs
U Kanblusa. BaxuHelmue coequHeHHs Kalmblus (OKCUI, THAPOKCHUI, COJIN).
XKécTkocTh BOABI U CLTOCOOBI €€ YCTPaHEHMUS.

AmomMuHU: ionoxkeHue B Ilepronnueckoil cucteMe XUMUYECKHUX JIEMEHTOB
. 1. MenneneeBa, CTpoeHUME aroMa, HaxoxjaeHue B npupone. dusnueckue u
XUMUYECKHE CBOMCTBA AMIOMUHUA. AM(OTEpPHBIC CBONCTBA OKCHIA U THAPOKCHIA
ATFOMHUHUSL.

XKenezo: nmonoxenue B [lepuoguyueckor cUCTEME XUMUYECKUX 3JIEMEHTOB [l.
N. MenneneeBa, crpoeHHe aroMa, HaxoxiaeHue B mpupone. Dusnueckue u
XUMUYECKHE CBOMCTBA Xkerne3a. OKCuabl, THAPOKCUIBI U conu xkene3a (1) u xxenesa
(IIT), nx cocTaB, CBOWMCTBA U MOTYyYCHHUE.

Xumuueckuii IKCnepumMenm:

O3HaKOMJICHHE C o00pa3llaMd METAJUIOB M CIUIABOB, HX (HUINYECKUMHU
CBOMCTBaMH, M3Yy4Y€HHE PE3YJbTAaTOB  KOPPO3UU  METAJIOB  (BO3MOXKHO
UCIOJIb30BaHUE BHUJCOMATEPUATIOB), OCOOCHHOCTEW B3aWMOJICHCTBUS OKCHJIA
KaJIbIIUST W HATpUs C BOJOM (BO3MOXKHO MCIOJIb30BAaHUE BHJIEOMATEPUAIIOB),
VCCIIEIOBAHME CBOMCTB JKECTKOW BOJBI, MPOLIECCA TOPEHUS JKEJI€3a B KUCIOPOAE
(BO3MOKHO ~ HUCIIOJB30BaHUE  BHUICOMATEPUATIOB), IMPU3HAKOB  MPOTEKAHUS
KAQUECTBEHHBIX PEAKIMN HAa WOHBI: MarHus, KajblMs, aTIOMUHUA, LIMHKA, JKelie3a
(IT) u xene3a (III), mequ (II), HabnroACHNE W ONMUCAHUE TIPOIECCOB OKPALTUBAHUS
IJJaMEHU WOHAMU HaTpusl, Kalusg U Kaiblusi (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB), UCCIIEOBaHNE aM(DOTEPHBIX CBOMCTB THAPOKCHIA ATIOMHHUS
Y TUJIPOKCUA LIMHKA, PEIIEHUE dKCIIEPUMEHTAIIBHBIX 3a/1a4 M0 TeMe «BakHeine
METAJUIBI U UX COEUHEHUS.

XuMus ¥ OKpy:KawIuas cpeaa

BemectBa U marepuansl B IOBCEIHEBHOM JKM3HM 4enoBeka. bezomacHoe
WCIIOJIb30BaHUE BEIIECTB U XMMUUYECKUX peakiui B ObITy. IlepBas momolns mnpu
XUMHUYECKUX 0KOrax U OTPABIICHUSX.

XUMHYECKOE 3arpsi3HEHHUE OKpYKAroIel cpennl (mpesenbHas JoImycTuMas
KOHIIeHTpaius BeiecTs, aanee — [1JIK). Pons xumuu B perieHuu 3K0JI0rH4eCKuX
pooJIeM.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslloB MaTepuaioB (CTEKJIO, CIUIABbl METAUIOB, MOJMMEPHBIC
MaTrepuasbl).

Mesicnpeomemmuoie céasu



Peamm3anus MeXNpeIMETHBIX CBA3CH IPU W3YYEHHH XUMHM B 9 Kiacce
OCYIIECTBIISIETCS 4Y€pe3 HCIOJIb30BAaHME Kak OOIIMX €CTECTBEHHO-HAYYHBIX
NOHSTUH, TaK W IOHATHUH, SBISIFONIUXCS CUCTEMHBIMM JUIS OTAEIBHBIX ITPEIMETOB
€CTECTBEHHO-HAYYHOI'O [IMKJIA.

OO1ue ecTecTBEHHO-HAY4YHbIE MOHSATHUS: HAyuHbIM (akT, rumoresa, 3aKOH,
TEOpHUs, aHaliu3, CHUHTE3, KiIaccuukanus, MNEePUOJUYHOCTb, HaOIIOIEHNUE,
DKCIEPUMEHT, MOJEIMPOBAHUE, WU3MEPECHHE, MOJENb, SIBICHUE, ITaPHUKOBBIN
s dexT, TEXHOIOT U, MaTepHaIbl.

®usnka: Marepus, aToM, D3JJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIHUI,
M30TONBI, PaAUOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUYECKUU 3apsj, IPOBOJHMKHU,
HOJYIPOBOAHUKHU, JUDJIEKTPUKH, (OTODJIEMEHT, BELIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHME BELIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KPUCTAIIINYECKAs
peméTka, CriaBbl, (U3MYECKUE BEIWYUHBI, €AMHUIIBI W3MEPEHHS, KOCMUYECKOE
IPOCTPAHCTBO, IUTAHETHI, 3BE3/bl, COJHLIE.

buonorusi: ¢orocunTes, apixanue, Omochepa, sKOCHCTEMa, MHHEpPAIbHBIC
ya00peHMsI, MUKPO3JIEMEHTBI, MAaKPO3JIEMEHTBI, IUTATEIIbHbIE BEILIECTRA.

['eorpagus: armocdepa, ruapochepa, MUHEpanbl, TOpPHbIE MOPOABI,
ITOJIE3HBIE UCKOMAEMBIE, TOILIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pE3yJbTaThl OCBOEHHUS MPOrpaMMbl OCHOBHOTO  OOILEro
o0pa3oBaHusl JOCTUTAIOTCA B XOJ€ OOYyYEeHHMs] XUMUU B E€AMHCTBE Y4E€OHOW U
BOCIUTATEJILHON JIEATEIbHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCUMCKUMHU
COLIMOKYJIBTYPHBIMU M JYXOBHO-HPAaBCTBEHHBIMH LIECHHOCTSMH, IPUHATHIMU B
oOlIecTBe MNpaBUiIaMW M HOpPMaMHU TMOBEJAEHUS U CIIOCOOCTBYIOT IpolieccaM
CaMOITO3HAHMsI, CAMOPA3BUTHS M COITMATIU3AIIMN 00 yUarOIIUXCsl.

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYyYaroOIIMXCS
PYKOBOJICTBOBAaTbCS  CHCTEMOW IO3UTUBHBIX LEHHOCTHBIX OpUEHTAUUd U
pacIIUpeHue OIbITa AEATENBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuMoTHYECKOr0 BOCIIUTAHMSI:

LEHHOCTHOI'O OTHOUIEHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAaydYHOMY HAcCJIE€AWI0, MOHMMAaHUsA 3HAYCHUS XMUMUYECKOW HAyKHM B JKHU3HU
COBPEMEHHOI'0 OOLIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHOW HH(pOpMALHMEN O
MEPEIOBbIX JOCTHKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUYECTBEHHOW XHMUM,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSX 00 yCTpOMCTBE MUpa U OOIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUSA

IIPEICTABIEHUs O COLUMAIbHBIX HOpPMax M NPAaBWIAX MEKIMYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTH B OOLIECTBEHHO
MOJIE3HOW,  y4eOHOMCCIIEIOBAaTEIbCKOM, TBOPUECKOW M APYrUX  BHAAX
JesITeIbHOCTH, TOTOBHOCTH K Pa3sHOOOpa3HOM COBMECTHOM JEATEIbHOCTH IPH
BBIMIOJTHEHUU Y4€OHBIX, TI103HABATENIbHBIX 3374, BBINOJIHEHUH XHUMHUYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YU4E€OHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOTIOHUMAaHHIO
U B3aMMOIIOMOIIM B TMpOIECCe 3TONM Yy4eOHOW MAesTEIbHOCTH, TOTOBHOCTHU
OLICHMBAaTh CBOE IIOBEACHUE M IIOCTYIIKM CBOMX TOBApUIIEH C IO3ULHH
HPAaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEACTBUN MMOCTYIIKOB;

3) HeHHOCTH HAYYHOI 0 MO3HAHMS:

MHUPOBO33PEHUYECKUE MPEACTABICHUS O BEUIECTBE M XUMHUYECKON peakluH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKM M COCTAaBIIIIOIIME
OCHOBY JJIl IOHMMaHUsl CYITHOCTH HAYYHOW KapTUHBI MUPA, MPEICTaBlICHUsS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHA MPUPOJIbI, B3aWMOCBS3AX YEJIOBEKAa C
IIPUPOJTHON CPENOU, O POJIU XMMHUH B O3HAHUM STUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHbIE MOTHUBBI, HAIIPABJICHHBIC HA MOJIyYEHHE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOJUMBIE i OOBSICHEHUS HAOJII0IaeMbIX TMPOIIECCOB U SIBJICHHIA,
NO3HABaTEIbHOW, MH(OPMAILIMOHHON M YMTATENbCKOM KYJIbTYphl, B TOM 4YHUCIE
HABBIKOB CAMOCTOSITENIbHOM paboThl € Yy4eOHBIMU TEKCTaMM, CIPAaBOYHOU



JAUTEPATypoOl, JOCTYIIHBIMH TEXHUYECKUMHU CPEICTBAMU HH(OPMAIMOHHBIX
TEXHOJIOTUM;

UHTEpeC K OOYYEHHI0 M I03HAHUIO, JII0OO3HATEIbHOCTh, T'OTOBHOCTh H
CHOCOOHOCTh K  caM0OOpa30BaHMIO, MPOEKTHOM W  HCCIEAO0BATEIbCKOU
JESITEeIbHOCTH, K OCO3HAaHHOMY BbIOOPY HalpaBlIEHHOCTH U YpOBHS OOy4YeHHUS B
JaTbHEHIIIEM;

4) ¢popMupoBaHuUs KyJIbTYPbI 310POBbA:

OCO3HAHME LIEHHOCTH JKU3HH, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY
3JI0pOBbIO, YCTAHOBKH Ha 3I0POBBIM 00pa3 >KU3HU, OCO3HAHHME IOCIEACTBUI U
HEMPUATUE BPEAHBIX MPUBBIUEK (YHOTPEOIEHHS ajIKOTroJis, HAPKOTUKOB, KYpPEHHUs),
HEOOXOJUMOCTH COOMIOACHUS MpaBusl O€30MACHOCTA TPU  OOpaIllIEHUU C
XUMUYECKMMHU BEIIECTBAMU B OBITY U PEAIbHOM KU3HU;

S) TPyA0BOr0 BOCIIUTAHMS:

MHTEPEC K MPAKTUYECKOMY M3y4eHUI0 Ipodeccruid U Tpyaa pa3iudHoOro poaa,
YBOXEHUE K TPYAy M pe3ysbTaraM TPYIOBOH JEATEILHOCTH, B TOM YHCIIE Ha
OCHOBE TMPUMEHEHUs TMpPEeIMETHBIX 3HAaHUW MO XUMHUHU, OCO3HAHHBIA BBHIOOD
UHAMBUIYAJIbHOW TPAeKTOPUU IPOJOIKEHUSI 00pa30BaHUs C YUETOM JIMUHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
ycIrieurHol npodeccuoHanbHON EATENbHOCTH U pa3BUTH HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH a/IalITUPOBATHCA B MPO(PECCUOHAILHOM CPEIE;

6) PKOJIOrM4eCcKOro BOCIIUTaHUS

HKOJIOTMYECKH 1EJIeCO00pa3HOe OTHOLIEHHWE K NPHUPOJIE KaK HCTOYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYILECTBOBAHMS, TOHUMAHKUE LIEHHOCTH 3JI0POBOTO U
Oe3omacHoro oOpa3za JKM3HM, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY
Gu3MUEeCKOMY U TICUXMYECKOMY 3/I0POBBIO, OCO3HAHHUE IIEHHOCTH COOJIOJEHUS
mpaBuil 0€30M1aCHOTO MOBEACHUS MPH paboTe C BEIIECTBAMU, a TAK)XKE B CUTYaLIUsAX,
YIPOXKAIOLIMX 3I0POBBIO U JKU3HU JIIO/CH;

CIIOCOOHOCTH MPUMEHATh 3HAHUS, MOJydaeMble NPU U3YYEHUU XUMUH, IS
pemenus 3a1ad, CBA3aHHBIX C OKPYKAOLIEH IPUPOAHOM CPENOM, I MOBBIIICHUS
YPOBHSA  DKOJOTMYECKOM  KYJIbTYpbl, OCO3HAaHUS TIJIOOAIBHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJEM M MYTEH UX PEHIeHUs MOCPEACTBOM METOAOB XUMUH,
HKOJIOIMYECKOr0 MBIIUIEHUS, YMEHUsI PYKOBOACTBOBATHCS UM B II03HABATEIBHOM,
KOMMYHUKATUBHOHN U COIIMAJILHON MPaKTUKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MerampeaMETHBIX pe3yJlbTaTOB BBIICISIOT 3HAYUMBIE JUIs
dbopMUpOBaHUS MHUPOBO33PECHUSI  OOIICHAYYHBbICE TIOHATUS (3aKOH, TEOpus,
IOPUHLMII, TUIIOTE3a, (PAKT, cCUCTEMA, MPOLIECC, IKCIEPUMEHT U IPYroe.), KOTOpble
UCTOJb3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeAMETax W IMO3BOJIAIOT Ha
OCHOBE 3HaHWI U3 3TUX MNPEeAMETOB (OPMHUPOBATH MPEJCTABICHUE O IEJIOCTHOM



HAay4YHOW KapTHHE MUpPA, U YHUBEpCaJIbHBIC ydeOHBIC NEHCTBUS (IT03HABATEILHEIE,
KOMMYHUKATHBHBIC, PETYIATHBHBIE), KOTOpbIE€ 00ECIEYnBAIOT (HOPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHMPOBAHUIO U OCYIIECTBICHUIO y4eOHOU
NEeSATeLHOCTH.

Ilo3HaBaTe/ibHbIe YHUBEPCAJIbHbIEC YUeOHbIe 1eliCTBUS

ba3oBble joruueckue 1eMCTBUA:

YMEHHUS UCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUMW: PACKPBIBATh CMBICI XMMHYECKUX MOHSTUH (BBIACIATH UX XapaKTEpPHBIC
MPU3HAKW, YCTAaHABJIMBATh B3aMMOCBS3b C JPYTUMHU TOHSITUSMHM), HCIIOIH30BaTh
MOHSTHS NIl OOBSICHEHUS OTJENBbHBIX (DAKTOB W SIBJICHUH, BHIOMPATh OCHOBAHUS U
KpUTEPUH JUIsSl KJIACCU(PHUKAMKA XMMHYECKUX BELIECTB M XUMUYECKHX PEaKIIHi,
YCTaHABJIMBATh MPUYMHHO-CJICACTBEHHBIE CBSI3M MEXKAY OOBEKTaMU H3y4YEHUS,
CTPOUTH JIOTUUYECKUE PACCYXACHUS (MHAYKTUBHbBIC, NENYKTHUBHbIE, 10 aHAJIOTUN),
JIeNaTh BHIBOJIBI U 3aKJIIOUYECHUS;

yMEHUE TPUMEHITh B TIPOLlECCE TO3HAHUSI TOHSATUS (TIPEAMETHBIE W
MeETaInpeIMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEMbIE B XUMUH,
peoOpa3oBBIBATh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJICIIbHBIE TIPEICTABICHUS —
XUMUYECKUN 3HAK (CUMBOJI DJIEMEHTA), XUMHUUecKas (QopMysia U YypaBHEHHE
XUMUYECKON PeaKIuu — IMPU pelIeHUU y4eOHO-TT03HABATENIbHBIX 33714, C YYETOM
ATUX MOJICNbHBIX TMPEJCTABICHUN BBIABISITH U XapaKTEPU30BaTh CYIIECTBEHHbIC
MPU3HAKA U3YYaeMBIX OOBEKTOB — XMMHUYECKUX BEIECTB U XUMHUECKUX PEAKITUH,
BBISIBJIATH ~ OOI[ME  3aKOHOMEPHOCTH, MPUUYMHHO-CICACTBEHHBIE CBSI3M WU
MPOTUBOPEUHUSI B U3y4AEMBbIX MPOIECCaX U SIBJICHUSX.

ba3oBble ucciiegoBare1bCKue 1eMCTBUA:

YMEHHE HCIOJIb30BaTh IOCTABJICHHBIE BOIMPOCHI B KAue€CTBE MHCTPYMEHTA
MO3HAHWA, a TaKKe B KauyeCTBE OCHOBBI JIsi (OPMHUPOBAHUS THUIIOTE3bI TIO
IPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMbBIX CYXIACHUM;

NpUOOPETeHHE ONbITa MO IUJIAHWPOBAHUIO, OpPraHU3allid W TPOBEIAECHUIO
YYEHUYECKUX OJKCIEPUMEHTOB, YMEHHE HaOIoJaTh 3a XOJIOM IIpolecca,
CaMOCTOSITEJILHO MIPOTHO3UPOBATH €r0 pe3ylibTar, PopMyIUpPOBaThH 00OOIIECHUS U
BBIBOJIBI 11O pe3yJibTaTaM MPOBEAEHHOTO OIbITA, UCCIEAOBAHUSA, COCTABISATh OTUET
0 MpoJIeJITaHHOM padoTe.

Pabora ¢ undgopmanmneii:

yMEHUE BBIOUpATh, AHAIU3UPOBATH M HWHTEPHPETUPOBATH HH(POpPMAIUIO
pa3IMYHBIX BUAOB U (HOPM MPEJCTaBICHUS], TOTYy4aeMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJIIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJIEpXKaHUs, CIPABOYHBIC
nocobusi, pecypcbl WHTepHeTa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJOCTOBEPHYIO HHPOPMAIIHIO;



YMEHUE MPUMEHATHh PA3NIMYHBIE METOJAbl U 3aMpPOChl MPU MOUCKE U OTOOpE
nH(pOpPMAITMU W COOTBETCTBYIONIUX JaHHBIX, HEOOXOJWMBIX JJIS1 BBITOJTHCHHS
y4eOHBIX M MO3HABATEJIbHBIX 33/1a4 OMPECIEHHOIO TUIIA, MPUOOPETEHUE OIbITa B
00JJaCTH  KCMOJIb30BaHUSI MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHNE KYIbTYpOl aKTUBHOT'O UCTIOJIb30BAHUSI PA3JIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BBIOMPATh ONTUMAbHYIO (DOpMY IIpe/icTaBlIeHUs] HHPOPMalUU U
WUTIOCTPUPOBATh pEIlacMble 3aJladyd  HECJIOKHBIMU CXEMaMH, JuarpaMMamu,
npyrumu hopMamu rpaduKu U UX KOMOWHAIUSIMU,

YMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpolecce Yy4eOHOU W
UCCIICIOBATEBCKON JCATEIBHOCTH WH()OPMAIMIO O BIUSHUU TPOMBIILICHHOCTH,
CEJIbCKOTO XO34MCTBA M TPAHCIOPTa Ha COCTOSIHUE OKPYXKAIOIIEH MNpUPOIHOM
Cpelbl.

KoMMyHHKATHUBHBIE YHUBEPCAIbHbIE YUeOHbIE 1eiicCTBUS:

yMEHHUS 3aJaBaTh BONPOCHl (B XoAe¢ auajora U (WJM) JUCKYCCHH) TIO
CyHIecTBYy  OOCyXaaemMod  TeMmbl, (OPMYIHUPOBaTH CBOM  MPEIJIOKCHHS
OTHOCUTEJIBHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a1a4H;

YMEHHUS  MPEACTaBIATh  MOJy4YEHHBIE  pe3yibTaTbl  MO3HABATEIHLHOU
NEATeTIbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTaxX; JeJlaTh MPE3CHTAIUI0
pPE3yJIbTATOB BBIMOJHEHUSI XUMUUYECKOIO dKCIEeprUMeHTa (J1abopaTOpHOTO OIbITA,
1a0b0paTOpHOM pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEUIECTB, y4€OHOI0 MPOEKTA);

YMEHHUS Y4€OHOTO COTPYIHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBbHOM W MCCIIEOBATENLCKON  JEATEIbHOCTU  TPU  PEIICHUHU
BO3HUKAIONIMX MPOOJIEM HAa OCHOBE Y4€Ta OOUIMX HMHTEPECOB U COIJIACOBAHUS
no3uiuii (00CyXJIeHus,, 0OMEH MHEHUSMH, «MO3TOBBIE€ IITYPMbD», KOOPIWHAIIUS
COBMECTHBIX JICUCTBUM, OIIPEIEJICHUE KPUTEPUEB IO OLEHKE KayecTBa
BBITIOJTHEHHOU pabOTHI U ApyTHE).

PerynsiTuBHbIe YHHBepcaibHbIe YyeOHbIe 1elCTBHS:

YMEHHE CaMOCTOSITENILHO OIpPEAENATh LEeNU JeATeIbHOCTH, IJIaHUPOBATh,
OCYHIECTBIIATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
NeSATeILHOCTD, BBIOMpaTh Hanbosee 3 HEKTUBHBIE CIIOCOOBI PEIICHUs YUCOHBIX U
MO3HABATENbHBIX 3a/1a4, CaMOCTOATEIbHO COCTABJATh WM KOPPEKTUPOBATH
IIPEUIOKEHHBIA  QJITOPUTM JCHUCTBUUA IMPU BBINOJHEHUM 33JaHUM C YYETOM
MOJIYYECHUSI HOBBIX 3HAHMM 00 HM3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUAX,
OLICHMBAaTh COOTBETCTBHE IMOJIyYEHHOTO pE3yJibTaTa 3asBJICHHON LIETU, YMEHHE
UCIIOJIb30BaTh M AaHAJIM3UPOBATH KOHTEKCTHI, IIPE/IJlaraéMbie B YCIOBUU 3aIaHUM.

IMPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMeTHBIX PE3YJbTAaTOB 10 OCBOCHHIO O0O0S3aTEIBHOTO
COJICp)KaHMsI, YCTAHOBJICHHOTO JaHHOW (demepasbHON padodeil mporpammoi,
BBIJICJISIFOT: OCBOCHHBIE OOYYalOIIUMUCS Hay4dHbIe 3HAHUS, YMEHHUS M CIIOCOOBI



neicTBui, crenuduUeckue I TPEIMETHONM 00jmacTh  «XUMHUS», BHIIBI
NEATENBHOCTA MO  IIOJIYYEHUIO HOBOIO  3HAHWS, €ro HWHTEPHpPETalu,
IpeoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYAIIHSIX.

K xoHily oOyueHus B 8 kjiacce mpeMeTHbBIE pe3yJIbTaThl HA 6a30BOM ypOBHE
JIOJKHBI OTpaXxkaTh C(HOPMHUPOBAHHOCTH Y 00YUaOIIUXCS YMEHUI:

e PAaCKpbhIBaTh CMBICI OCHOBHBIX XMMHWYECKHMX TOHSATHH: aTOM, MOJIEKYJIa,
XUMHYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEHIECTBO, CMECH
(oHOpOJHAA U HEOIHOPOJIHAS), BAJICHTHOCTh, OTHOCUTENIbHASI ATOMHAs U
MOJIEKYJIApHAsi Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJII XUMHUYECKOTO AJIEMEHTA B COSUHEHUHU, MOJISIPHBIN 00BEM,
OKCHUJ, KHCIJIOTa, OCHOBAHHUE, COJIb, 3JEKTPOOTPULATEIBHOCTh, CTEICHb
OKHUCJICHHS, XMMHUYECKasl peakiusi, KiacCUpUKaIUs peaKui: peakiuu
COCAMHEHMS, PEAKIHMH PA3JIOKEHUS, PEAKUMH 3aMEUICHUS, PEaKUUU
oOMeEHa, HK30- U PHJIOTEPMHUUECKHE PEaKIIMH, TETJIOBOM 3 EKT peakiuu,
SAIpO aToMa, JJIEKTPOHHBIM CIIOH aToma, aToMHasi OpOuTa b, PAaAUYC
aToMa, XMMHYECKas CBS3b, MOJSPHAS M HEMOJISIPHAS] KOBAJIEHTHAs CBS3b,
VOHHAs CBS3b, MOH, KaTHMOH, aHHWOH, PacTBOP, MACCOBas JOJIsI BELIECTBA
(TIpolleHTHAas! KOHIIEHTPAIIKs) B paCTBOPE;

e WUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XUMHUYECKHUX TMOHITUH H
MIPUMEHATH 3TU MOHSITHUS MPHU ONMMMCAHUM BEIIECTB U UX MPEBPAILCHU;

e HCIOJNB30BaTh XUMHUUYECKYIO CHMBOJIUKY JUII COCTaBJIeHUs (popmyn
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIIHM;

e ONpEACNITh BaJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAWHCHUSX,
CTCTICHb  OKHCJICHHS  JJEMEHTOB B  OWHApHBIX  COCIMHEHUSX,
MPUHAJIC)KHOCTh BEIIECTB K OINPEACIEHHOMY KJACcCy COCIMHEHUU I10
dbopMynaMm, BHJ XUMHUYECKOW CBs3M (KOBAJICHTHAsT W WOHHAs) B
HEOPraHUYECKUX COCTUHEHUSAX;

e packpeiBaTh cMmbicn Ilepuomgmueckoro 3akona JI[. WM. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAHUE NEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKUX AJIEMEHTOB OT MX MoJjokeHus B Ilepmoamueckoi cucreme,
3aKOHOB COXPAaHEHUsS MAacCChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIDHOTO YY€HHsI, 3aKOHa ABOTraapo;

e ONUCHIBATH M XapakTepuszoBaTh TaOauMuHyto (opmy Ilepuonnueckoi
CUCTEMBbl XUMHYECKUX DJJIEMEHTOB: pa3iuyarh I[OHATUA «TJIABHAs
noarpynmna (A-rpynna)» u «mnodounas noarpynna (b-rpynmna)y, mansie u
OOJbIIIEe TEPUOJbI, COOTHOCUTh OO0O3HAYEHHUS, KOTOphIE HMEIOTCA B
tabmuie «llepuogmyeckas cucremMa XUMHYECKHX dieMeHToB J[. .
MenzgeneeBa» ¢ YHUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsA]l AApa, o0ILIee YHCIO 3JIEKTPOHOB
U pacIpeAesIeHHe X MO 3JIEKTPOHHBIM CIOSIM);

KJIACCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HECOPraHMUECKUE BEIECTBA,
XUMUYECKUE peakuuu (MO YUCIAY U COCTABY YYaCTBYIOIIMX B PEaKIMU
BEIIECTB, MO TEII0BOMY YD (PexTy);

XapaKTepu3oBaTh (OMUCHIBATH) OOIME XMUMHUYECKHUE CBOMCTBAa BEIIECTB
Pa3IUYHBIX KJIACCOB, MOATBEPXKasi ONMUCAaHUE TPUMEPAMHU MOJICKYJISIPHBIX
YPAaBHEHHMM COOTBETCTBYIOIINX XUMUUYECKUX PEAKLNN;

MIPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT WX Ka4YECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TIIPOTEKAHUSI XHUMHUYECKUX MPEBpallleHuid B
Pa3IUYHBIX YCIOBUSAX;

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYKO W MOJSPHYK) MAaccChl
BEIIECTB, MAaCCOBYIO [IOJI0 XHMMHUYECKOro »JJieMeHTa 1o (dopmyre
COEIMHEHUS, MACCOBYIO JIOJI0 BEUIECTBA B paCTBOPE, MPOBOJIUTH PACUETHI
M0 YPAaBHEHUIO XUMUYECKOW PEaKIINU;

MIPUMEHSTh OCHOBHBIE OINEpaIlMy MBICIUTEILHON ESITEIBHOCTH — aHAJIU3
U CUHTE3, CpaBHEHHE, 000OIIECHHE, CHCTeMAaTH3aluio, KiIacCU(PHUKaIIUIO,
BBISIBIICHUE MPUYUMHHO-CJICICTBEHHBIX CBA3EU — JJISI U3YYCHUSI CBOMCTB
BEIIECTB M XHMHUYECKHX PEAKIUM, €CTECTBEHHO-HAyYHbIE METOMbI
MO3HAHUS — HAONIOJCHUE, W3MEpPEHUE, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIM U MBICJICHHBIN);

ClIeA0BaTh  NIpaBWJaM  TMOJb30BAHUS  XMMHUYECKOM  MOCYOOM W
7a0bopaTopHBIM O0OpPYAOBAaHHMEM, a TaKXe MpaBujaM oOpalleHus ¢
BEILIECTBAMU B COOTBETCTBHM C HWHCTPYKUHUSIMA MO BBIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKHUX OMNBITOB IO TMOJYYEHUI0O W COOMPAHUIO
ra3oo0pa3HbIX BEHIECTB (BOAOpPOJAa M KHCIOpPOJa), MPUTOTOBICHHUIO
PacTBOPOB C OIPEIECIEHHONM MAacCCOBOM JOJEHW PACTBOPEHHOIO BEILIECTBA,
IJIJAHUPOBaTh M MPOBOJAMTh  XMMHYECKHE  DKCHEPUMEHTHI IO
pacrno3HaBaHUIO PACTBOPOB ILIEJIOYEH U KUCIOT C TOMOILIBIO MHIUKATOPOB
(;makmyc, dheHondrageuH, METHIOPAHXK U JIpyrue).

K xonIy oOyuenus B 9 kiacce mpeaMeTHbBIC Pe3yJIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXxaTh C(HhOPMUPOBAHHOCTh Y 00YYaAIOIIUXCS YMEHUI:

pacKpbIBaTb CMBICII OCHOBHBIX XMMHWYECKUX IIOHATHH: XUMHUYECKUU
DJEMEHT, aTOM, MOJIEKYJIAd, WOH, KAaTHOH, AHHWOH, NPOCTOE BEIIECTBO,
CJIOKHOE BEILECTBO, BAJIECHTHOCTb, DJJIEKTPOOTPULIATEILHOCTD, CTEIICHb
OKHUCJICHHSI, XUMUYECKasi peaklusi, XUMUYECKasl CBS3b, TEIIOBON 3(dexT
peaKkiuu, MOJlb, MOJIApPHBIA  OOBEM,  pPacTBOpP,  DJIEKTPOJUTHI,
HEDJIEKTPOJIMTBL, JJIEKTPOJUTHYECKAs IJUCCOLMALINS, PEaKIUd HOHHOIO
oOMEHa, Karajlu3aTtop, XUMHYECKOE paBHOBECHE, oOOpaTuMble H



HeoOpaTUMBbIE PEaKIUH, OKHUCIUTEILHO-BOCCTAHOBHUTEIBHBIC DPEAKITUH,
OKUCJIUTENh,  BOCCTAHOBUTENb,  OKHCIEHHME U  BOCCTaHOBIJICHHUE,
aIoTponusi, aMPOTEPHOCTh, XUMHUYECKasi CBs3b (KOBaJCHTHAasl, MOHHAaf,
METa/lInyecKas), KpUCTAUIMYECKasl pemérka, KOppo3us METaJLIOB,
CIUIaBbl, CKOPOCTb XHMHUYECKOW pEaKIUu, MPEAEIbHO JIOMyCTUMAs
koHueHTpauus [1JIK BemecTna;

WJUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKUX TMOHATHH U
MPUMEHSITh 3TU MOHSATHUSI IPU ONMMCAHUM BEUIECTB U UX MPEBPAICHHUII;
HCIIOIb30BaTh XMMHYECKYI0 CHMBOJIMKY JUISI COCTaBJICHUS (Hopmy
BEILIECTB U YPABHEHUU XUMHUUYECKUX PEAKIIHM;

OIPEIENATh BAJIEHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHX 3JIEMEHTOB B
COCIMHEHUSAX pA3JIMYHOIO COCTaBa, MPUHAMIEKHOCTh BEIIECTB K
OIpeNeNEHHOMY KJacCy COEAMHEHMH Mo (QopMmyiaMm, BUA XUMHUYECKON
CBS3M (KOBAQJICHTHAsl, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX
COCIMHEHUSAX, 3aps/l MOHA M0 XUMUIECKON (Qopmylie, XapakTep cpeabl B
BOJHBIX PAacTBOPaX HEOPraHWYECKUX COCIMHEHUMN, TUN KPUCTAIUITMYECKON
PEMIETKH KOHKPETHOT'O BEIIECTRA;

packpbiBaTh cmbicn llepunommueckoro 3akona JI. U. MenpaeneeBa u
JEMOHCTPUPOBaTh €ro IOHWMAaHUE: OIHUCHIBATh U XapaKTEpU30BaTh
Tabauunyo ¢opmy llepuonnueckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB:
pa3nuyuarth TOHSATHUS «IJIaBHAs moArpymnmna (A-rpynma)y U «mobodHas
noarpynna (b-rpynna)», manble u OOJbIIME MEPUOABI, COOTHOCHUTH
0003HaUYEHUsI, KOTOpPbIE HMEIOTCS B MNEPUOJUYECKON Tabnuie, ¢
YUCJIOBBIMM  XAPAKTEPUCTUKAMU  CTPOEHUSI  aTOMOB  XHMMHUYECKHUX
AJIEMEHTOB (COCTaB U 3apsia  siapa, oOIIee YHCIO DJISKTPOHOB H
pacmpenelieHue HX MO JJCKTPOHHBIM CJIOsIM), OOBSICHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB 3JIEMEHTOB M UX COCIWHEHUHN B
MpeAEIax MaJIbIX MEPUOIOB U TJIABHBIX MOATPYIII C YYETOM CTPOCHUS UX
aTOMOB;

KJIAaCCU(UIIUPOBATh XUMUYECKUE DJIEMEHTHI, HECOPraHMUYECKUE BEIECTBA,
XUMUYECKUE peakuuu (MO0 YUCIAYy U COCTABy YYaCTBYIOIIMX B PEaKIMU
BEIIECTB, MO TEIUIOBOMY d(PQPEKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHUS
XUMHUYECKUX IJIEMEHTOB);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME W CHeHU(UUECKUEe XUMHUUYECKHUE
CBOICTBA MPOCTBIX M CIOXHBIX BEIIECTB, IOJATBEPKIasi OINHUCAHUE
npuMepaMHi MOJICKYJISIPHBIX W HWOHHBIX YPAaBHEHUH COOTBETCTBYIOUIUX
XUMUYECKUX PEaKIU;

COCTABJIATh YPaBHEHUS BJEKTPOJIUTHUYECKON JUCCOIMALUM  KHUCIIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAIEHHbIE YPABHEHUS PEAKLIUA UOHHOIO



OoOMEHa, ypaBHEHHS PEAKIUH, TMOATBEPKIAOIINX CYIICCTBOBAaHUE
TCHETHYECKON CBSI3M MEXy BEIIECTBAMH PA3TUIHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX — PEAKIUN
MOCPEZCTBOM COCTABIICHHMSI DJIEKTPOHHOTO OajlaHca 3TUX PEaKITUi;
MPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOCHUA,
BO3MO)XHOCTH TIPOTEKAHHMSI XUMUYECKUX TMPEBPAIICHUN B pPa3TMYHBIX
YCIIOBUSX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJICKYJISIPHYIO H  MOJISIPHYIO — MacChl
BCIIECTB, MAacCCOBYIO JOJIIO XHUMHYECKOTO »JJeMeHTa 10 ¢opMyIie
COCIIMHEHHS, MACCOBYIO JIOJTIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKIIHH,

coOmonaTe  MpaBWjia  MOJb30BAaHUS  XMUMHYECKOH  TMOCYIOH U
nabopaTopHbIM 00OpYyIOBaHWEM, a TaKXe IMpaBuUjia OOpAIICHUS C
BEIIECTBAMH B COOTBETCTBUU C HMHCTPYKIUSMH TII0 BBITOJHEHUIO
7a00paTOPHBIX XHUMHUYECKUX OIBITOB IO TIOJYYCHHI0 W COOMpaHUIO
ra3000pa3HbIX BEMIECTB (aMMHUAaKa U YIIIEKUCIIOTO Tasa);

MPOBOAUTH  PEAKIMU,  TOATBEPKIAIONIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPHII-, OpOMUI-,
uonu-, kKapobonar-, ¢ocdar-, CwIMKaT-, Cyiabhar-, THIAPOKCUI-HOHBI,
KaTHOHbI aMMOHHUS W HWOHBI M3YYCHHBIX METAJIJIOB, MPHUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPraHUYECKUX BEIIECTB;

MPUMEHSATH OCHOBHBIC OIEpAIlMH MBICIUTEIBLHON ACATCILHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIICHUE, CHUCTEeMaTU3allNI0, BBHISBICHHUE
MPUYUHHO-CJICJICTBEHHBIX CBSI3€M — JJII M3y4EHUs CBOWCTB BEIIECTB H
XAMUYCECKUX PEaKIUH, eCTCCTBEHHO-HAyYHbIC METOABl ITO3HAHHS —
HAOJIIO/ICHUE, W3MEpPEHUE, MOJCIUPOBAHUE, DKCICPUMEHT (pEaTbHBIN W
MBICJICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KosnuecTrBo yacoB
Ne HaumeHoBanue pa3nenoB u DJIeKTPOHHBIE (LM poBbIe)
n/n TeM NMPOrpaMMbl Bceero Konrpoanuere Hpakrueckue oOpa3oBaTe/ibHbIE pecypChl
padoThI padoThbI
Paspnea 1. llepBoHayajibHbIe XMMUYECKHE NOHATHS
Xumust — BakHas 00J1aCTh
11 €CTEeCTBO3HAHMS U 5 ) bu6mmoreka [JOK
MPaKTUYECKOU JIESTEIIbHOCTH https://m.edsoo.ru/7f41837¢c
YyeJnoBeKa
12 BemecTBa n xumuueckue 15 | bubmumoreka [IOK
peakuuu https://m.edsoo.ru/7f41837¢
Uroro no pazneny 20
Pa3nen 2. BaxkHelinue npeacTaBuTe 1M HEOPraHU4eCKMX BelleCTB
)1 Boznyx. Kucnopon. ITonsitue 6 bu6mmoreka [IOK
00 okcHaax https://m.edsoo.ru/7f41837¢
5 Bognopon.IlonaTtue o kucmorax g | bu6mmoteka [IOK
U COJIIX https://m.edsoo.ru/7f41837¢
)3 Bopa. PactBopsl. [TonsiTHE 00 5 | | bu6moreka [IOK
OCHOBaHHUSIX https://m.edsoo.ru/7f41837¢c
54 OCHOBHEIE KJIaCCHI 1 1 1 bu6moreka IIOK
HEOPraHWYECKUX COCIUHEHUN https://m.edsoo.ru/7f41837¢
Uroro no pazneny 30

Pasnea 3. Ilepuoauveckuii 3akon u [lepuoanyeckasi cucrema xumudeckux 31eMeHToB /. U. MenaeneeBa. CTpoeHune aToMOB.

XumMudeckas cBsi3b. OKMCINTEIbHO-BOCCTAHOBHTEIbHbIE Pe€aKIuu




[lepuoanyeckuii 3aK0H 1

31 [Tepuoamyeckasi cucrema 7 bu6morexa IIOK
’ XUMHUYECKUX 31eMeHToB JI. U. https://m.edsoo.ru/7t41837¢
MenneneeBa. CTpoeHue aroma
XuMHUeCcKas CBA3b.
3.2 OKUCIUTETBHO 8 bubmorexa HOK
' https:/m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEIHHBIC PEAKIIUH
bu6moreka [IOK
1
Hroro no pasneny > https://m.edsoo.ru/7f41837¢c
P 3 but6moreka [JOK
C3CPBHOC Bpemi https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KUIIACC

KoanuectBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB u TeM uugposbie
Ne n/m P Konrpoabnsie | Ilpakrnueckue (1pp )
NpOrpaMMbl Bcero oOpa3oBaTe/bHbIEC
padoThI padoThI
pecypcsl
Paspnes 1. BemiecTBO M XUuMHUYECKHE peaKM K
11 IToBTOpeHue u yriydiieHue 3HaHUuI 5 | bubmotexa IIOK
’ OCHOBHBIX Pa3ZeJIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bu6moreka [IOK
’ peaxuui https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIMTHYECKAS TUCCOLMALUS. g | | bubmorexa [IOK
' XUMHUYECKHE PEAKIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Utoro no pazneny 17
Pa3nen 2. HemeTraiibl M MX COeAMHEHUS
21 OO0m1ast XxapaKTepuCTUKAa XUMUY eCKIX 4 : bubmorexa [JOK
' sanemenToB VIIA-rpynmel. ["anorexst https://m.edsoo.ru/7f41a636
OO01mas XxapakTepuCTUKa XMMHYECKUX
2.2 anemeHTOB VIA-rpymmel. Cepa u eé 6 bubmorera IIOK
' 124 P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mas XxapakTepuCcTUKa XHMHYECKHX
but6moreka [JOK
2.3 aneMeHToB VA-rpymnmbl. A3oT, pochop u ux 7 1
https://m.edsoo.ru/7f41a636
COEJIMHEHUS
OO0m1ast XxapaKTepuCTUKAa XUMUY ECKIX
2.4 anemenToB IVA-rpynmel. Yraeposa u 8 1 2 bubmioreia LIOK
. . by ' poa https://m.edsoo.ru/7f41a636
KPEMHUN U UX COCTUHEHUS
Hroro no pasaeny 25




Paznesa 3. MeTaJsIBI M X COCIUHECHUS

3.1 OO01111Ee CBOMCTBA METAIIIOB 4 bubmorexa [IOK
https://m.edsoo.ru/7f41a636
bub6moreka [JOK

2 B 7| 1 1 2
3 AKHEHIIN e METaJUIbl U UX COCTUHCHUS 6 hitps://m.edsoo.ru/7f41a636
Uroro no pazneny 20
Pa3nen 4. Xumus u okpyxkaonias cpeaa
4.1 BemecTBa 1 MaTepHalbl B )KU3HU YeJIOBEKa 3 bubmorexa HOK
' Hl p https://m.edsoo.ru/7f41a636
Uroro no pazneny 3
bubmmoreka [IOK
PezepBHOE Bpems 3
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68 4 7
INOYPOYHOE IIVTAHUPOBAHHUE
8 KIIACC
KoanuecrBo yacos DJIEKTPOHHBIE
Ne Mara nupposbie
Tema ypoka KonTpoabnbie | IlpakTudeckue
n/n Bcero H3yYeHusi | oOpa3oBaresibHbIE
padoThbI padoThbI
pecypcbl
| [Ipenmer xumun. Posib XuMuu B KU3HU | bubmioreka [IOK
yenoBeKka. Tena u BemecTra https://m.edsoo.ru/ff0d210c
bu6moreka [JOK
2 ITonarue o MeTomax MO3HAHUA B XUMUU 1
https://m.edsoo.ru/ff0d227e
3 [Ipaktuueckas padora Ne 1 «IIpaBuna | bubmotexa [JOK

paboThl B TaOOpaTOPUH U TPUEMBI

https://m.edsoo.ru/ff0d23dc




obparieHus ¢ 1abopaTopHbIM
000PYI0BAaHUEM

Yuctele BemecTa U cMecu. CriocoObl

bu6moreka [JOK

4
pasziesieHus cMecei https://m.edsoo.ru/ff0d26ca
[Ipaktuueckas pabota Ne 2
5 «Pa3nenenue cmeceit (Ha mpumepe brbmorexa OK
8 . P P https://m.edsoo.ru/ff0d28c8
OYHUCTKH ITIOBAPEHHOMN COJIN)»
bu6mmoreka [JOK
6 ATOMBI U MOJIEKYJIBI
https://m.edsoo.ru/ff0d2a6c¢
7 XUMHYECKHE DJIEMEHTEL. 3HAKH bubmioreka [IOK
(CMMBOJIBI) XUMHUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie 1 CnOXKHbBIE BEMIECTBA brbmiorexa LTOK
P - https://m.edsoo.ru/ff0d2a6c¢c
bubmoteka [JOK
9 ATOMHO-MOJIEKYJISIPHOE yUEHUE
https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSTHCTBA COCTaBa BEIECTB.
bu6mmoreka [JOK
10 Xumnueckas popmyina. BaneHTHOCT
https://m.edsoo.ru/ff0d2eae
ATOMOB XUMUYECKHUX DJIEMECHTOB
1 OTHOcUTeNbHASI aTOMHAs Macca. bubmotexa [JOK
OTHOcUTENIbHASI MOJIEKYJISIpHAS Macca https://m.edsoo.ru/ff0d323¢c
12 MaccoBast 10151 XUMHYECKOT 0 bubmotexa [JOK
DJIEMEHTA B COCIUHECHUU https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemecTtsa. Moinb. bubmioreka [IOK
Mousnspraas Mmacca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKUE SIBJICHUS. bu6mmoreka [JOK
XuMHUecKasl peakius https://m.edsoo.ru/ff0d37fa
I [Ipu3Haku 1 ycaoBusi IPOTEKaHUS bubmoteka IJOK

XUMHUYECKUX PEaAKIIUMN

https://m.edsoo.ru/ff0d3al6




3aKOH COXPAaHEHHUsI MacChl BEILIECTB.

bu6mmoreka [JOK

16
XUMHUUECKUE ypaBHEHUS https://m.edsoo.ru/ff0d3b88
Brraucnenust konmyecTsa, Macchl
bu6moreka [JOK
17 BEI[ECTBA 10 YPAaBHEHUAM XUMHYECKUX
. https://m.edsoo.ru/ff0d5708
peaxuuii
Krnaccudukanust XUuMU4eCcKUx peakiui
18 (coenuHeHuUs, pa3I0KEHUS brbmorexa OK
! P ’ https://m.edsoo.r/ff0d334
3aMeIleHus, OOMeHa)
M. B. JIoMOHOCOB — y4€HBI-
bu6mmoreka [JOK
19 sHIuKIonequct. O6o001eHE U
. https://m.edsoo.ru/ff0d40c4
cUCTeMaTH3alusl 3HaHUU
20 Kontponbenas pabora Nel o reme bubmuorexa LIOK
«BemecTBa 1 XUMHYECKHE PEAKIIN https://m.edsoo.ru/ff0d4290
Bo3ayx — cmech razon. CocraB
21 Bo3ayxa. Kuciaopong — aneMeHT u bubmmorera [IOK
AR poi https://m.edsoo.nu/ff0d448e
npocroe BemectBo. O30H
®u3nyecKre 1 XMMHUYECKHE CBOMCTBA
bu6mmoreka [JOK
22 KHCIIOpo/a (peaKIuy OKUCIICHHSI,
https://m.edsoo.ru/ff0d4614
ropenue). [Tonstue 06 okcuaax
Crioco6bI mosTyueHust KUCIopoa B
i oA bu6moreka [JOK
23 1ab0paTOpuu U MPOMBIIIEHHOCTH.
https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoaa
Tennooit 3¢ ekt xumMuueckoit
24 peakiuu, MOHATHE O bubmioreka [IOK
TEPMOXUMUYECKOM YPaBHEHUHU, IK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMUYECKUX PEAKIIUIX
)5 TonnuBo (HeQTh, yronb U METaH). bubmmorexa [IOK

3arpsi3HEHHE BO3yXa, CIIOCOOBI €ro

https://m.edsoo.ru/ff0d4c4a




MIPEIOTBPAIICHUS

[Ipaktuueckas padota Ne 3 o Teme

bu6moreka [JOK

2 11
6 «lontysenne i coOupanHe K1CI0pOAa, https:/m.edsoo.ru/ff0d4ae2
M3Y4YEHHUE €ro CBOHCTBY»

27 Bopopon — sneMeHT u npocToe bu6mmoreka [JOK
BelecTBo. Haxoxienne B npuponae https://m.edsoo.ru/ff0d4dd0

)3 duzryecKre 1 XUMHIECKHE CBOMCTBA bu6mmoreka [JOK
BoJiopoaa. [IpuMmenenre Bogopoaa https://m.edsoo.ru/ff0d4dd0

29 ITonsiTHE O KUCIOTAX U COMSX bubmorera TIOK

https://m.edsoo.ru/ff0d50d2

30 CriocoObl IOJIy4eHHSI BOIOPO/IA B bubmoteka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[Ipaktuueckas padorta Ne 4 mo treme

31 «Ilonydyenue u cobnpanue BoopoIa bubmorexa [TOK

7 . P AOPOAA, https://m.edsoo.ru/ff0d4{42
M3y4YEHHE ero CBOMCTB»

1 MonsipHblil 00bEM ra3oB. 3aKOH bu6mmorexka LIOK
ABorajpo https://m.edsoo.ru/ff0d542e
Beraucienus o0b€ma, KoamaecTsa

33 BEIIIECTBA T'a3a MO €ro U3BECTHOM bubmmorera TIOK

. .. Y https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BEILIECTBA UJIK O0BEMY
Brerunciienust 00EMOB ra3oB 110
bu6mmoreka [JOK
34 YpaBHEHUIO PEAKI[MK Ha OCHOBE 3aKOHA
. . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHU T'a30B

35 DOu3nyecKne 1 XUMUIECKHE CBOMCTBA bubmioreka [IOK
BOJIBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuii. [Tonstue 00 bubmoteka [JOK
UHAUKATOpax https://m.edsoo.ru/ff0d59¢e2

37 Bona kak pactBoputens. HacbeinieHHbie bubmotexa [JOK




1 HEHACBhIILEHHbIE PacTBOPbL. MaccoBas
JI0JIsI BEIIeCTBA B paCTBOPE

https://m.edsoo.ru/ff0d5b40

[Ipaxtnueckas padora Ne 5 mo teme
«IIpuroroBiieHre pacCTBOPOB C

bu6moreka [JOK

38 onpeeIEHHON MacCOBOM A0Jen https://m.edsoo.ru/ff0dSeba
pPacTBOPEHHOTO BELIECTBA»

39 KonTtponbnas pabora Ne2 o reme bubmmoreka LIOK
«Kucnopon. Bonopoxn. Bona» https://m.edsoo.ru/ff0d6342

40 OKkcuppl: cocTaB, KiaacCH(pUKaIIHS, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonyuenune u XUMUYECKUE CBOKMCTBA

41 KHUCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bu6mmorexa [IOK

https://m.edsoo.ru/ff0d664e

OKCHJIOB

42 OcHoOBaHUs: COCTaB, KiaccupuKamus, bubmmorexa [IOK
HOMEHKIIaTypa https://m.edsoo.ru/ff0d67ca

43 [lonyuenue u XuMHU4YecKre CBOMCTBa bubmmoreka [IOK
OCHOBAHMI https://m.edsoo.ru/ff0d67ca

44 KucnoTsr: cocTaB, Kimaccupukarms, bubmmoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 [TonyueHnue u XuMHU4Y€eCKHe CBOMCTBA bu6mmoreka IIOK
KHCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIaTypa

46 cnocoé:l) nI:)nyq)eHmI XI/IMI/I‘IZ(};)KI,/IC Bubmioreia LTOK

. ’ https://m.edsoo.ru/00ad9474

CBOICTBa
[Ipaktuueckas padorta Ne 6. Perenue

A7 AKCIIEPUMEHTAJIBHBIX 3a7a4 10 TEME bubmotexa [JOK

«OCHOBHBI€ KJIACChI HEOPraHUYECKUX
COEIMHEHUN

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




43 I'enernueckas cBsA3b MEXIY KilaccamMu bubmotexa [JOK
HEOPraHUYECKUX COCTUHEHUM https://m.edsoo.ru/00ad9a50
. bu6mmoreka [JOK
49 OO6o001mIeHNe U cCUCTeMaTH3allHsI 3HAHUIA 1
https://m.edsoo.ru/00ad9cb2
KontponsHas pabora Ne3 mo reme
" bubmmoteka LIOK
50 OcHOBHBIE KJIaCChl HEOPraHUYECKUX
on https://m.edsoo.ru/00ad9e1a
COCMHEHUM
[TepBbIie MONBITKY KJIaCCHPUKALIUH
bu6mmoreka [JOK
51 XUMUYECKUX 3j1eMeHTOB. [ToHsTHE O
https://m.edsoo.ru/00ad9ffa
rpyIax CXOAHBIX 3JIEMEHTOB
[Tepuognueckuii 3aK0H U
bubmioreka [IOK
52 [Tepuognueckas cucrema XUMUYECKUX
https://m.edsoo.ru/00adaS2c
anemenToB /. 1. MeHnaeneeBa
bu6mmoreka [JOK
53 [lepuonpl, rpymnmnsl, HOArPYIIIIBL
https://m.edsoo.ru/00ada52¢c
54 Crtpoenue atomoB. CocTaB aTOMHBIX bubmoteka IJOK
siaep. M3oTomnsl https://m.edsoo.ru/00ada342
CtpoeHue IEKTPOHHBIX 000JI0YEK
. bubmotexa [JOK
55 aTOMOB 3J1eMeHTOB Ileprnonnueckoit
https://m.edsoo.ru/00adabbe
cuctemsl . 1. Menneneepa
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA IO €ro MOJIOKECHUIO B bu6mmoreka [JOK
ITepuonnueckon cucreme 1. 1. https://m.edsoo.ru/00ada824
MenneneeBa
3Hauenue [lepuonuueckoro 3akoHa st
57 pa3BuUTHA HaAyKu U npakTuku. 1. W. bu6mmorexa LIOK

MeneneeB — y4€HbII, Ieaaror u
rpaKJaHUH

https://m.edsoo.ru/00ada96e




53 DJIEKTPOOTPULATEIILHOCTh ATOMOB | bubmotexa [JOK
XUMHYECKUX 3JIEMECHTOB https://m.edsoo.ru/00adaab8
59 Honnas xumu4deckas cBs3b 1 bubmorera TIOK
https://m.edsoo.ru/00adac34
60 KoBanenTHas nosisipHas Xumuueckas 1 bubmmorexa [IOK
CBS3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHas HenonsipHass XUMHUYECKas 1 bu6mmorexa [IOK
CBSA3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIICHUS 1 bubmorera TIOK
https://m.edsoo.ru/00adae28
63 OKHCIUTENbHO-BOCCTAHOBUTEILHBIE | bubmoteka [JOK
peakunu https://m.edsoo.ru/00adb076
64 OKucaUTENM U BOCCTAHOBUTEIN 1 bubmorexa [OK
https://m.edsoo.ru/00adb076
65 KonTtponbshas pabora Ned mo reme | bubmmoreka LIOK
«CTtpoenune atoma. XMMHUYECKas CBA3b)» https://m.edsoo.ru/00adb486
66 PesepBHbIii ypok. O6001IeHNE 1 1 bubmmorexa [IOK
cCHUCTEMAaTH3allusI 3HAaHUU https://m.edsoo.ru/00adb33¢c
67 PezepBHblii ypok. O0001IeHNE U 1 bu6mmorexa [IOK
cucTeMaTHu3anys 3HaHUuU https://m.edso0.ru/00ad9cb2
68 Pe3epBHblii ypok. O0001IEHNE U | bubmmoreka LIOK
cucTeMaTu3anys 3HaHUuU https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KoanuecrBo yacos DJIEKTPOHHBIE
Ne Mara uugposbIe
Tema ypoka Konrpoabnsie | IlpakTnueckue
n/n Bcero u3ydeHus | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
[Ieprognyeckuil 3aKoH.
| Ilepuonnueckas cucrema 1 bubmmoreka [IOK
XHMHUYECKHUX dJIeMeHTOB /. 1. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUHU
. bu6mmoreka [JOK
2 CBOWCTB XUMUYECKHX DJIIEMEHTOB 1
. https://m.edsoo.ru/00adb6bb
MEPBbIX TPEX MEPHOIOB
3 Knaccudukanus 1 HOMEHKIIATypa | bubmoteka [JOK
HEOPraHUYEeCKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Bunel xuMuueckoi ¢BSI3U U THUIIBI ] bu6mmoreka [JOK
KPUCTAUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponbsnas pabora Nel mo reme
5 «IToBTOpEHUE U YrIyOJIeHNE 3HAHUMA 1 1
OCHOBHBIX Pa3/IelIoB Kypca 8 Kjacca
6 Knaccuukanus XuMmuaeckux | bubmioreka [IOK
pEeaKLUi 1O PA3IMYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
ITonsiTEe O CKOPOCTU XMMUUYECKOU
bu6munoreka [JOK
7 peakuuu. [IoHATHE O TOMOT€HHBIX U 1
https://m.edsoo.ru/00adbe9a
reTepOreHHbIX PEeaKIUAX
[ToHATHE O XUMHYECKOM PAaBHOBECHUH.
bu6moreka [JOK
8 @akTopsl, BIUSIONME HA CKOPOCTh 1

XUMHYECKON PE€aKkiuu U MOJI0KEHUEC

https://m.edsoo.ru/00adc28c




XHUMHUYECKOI0 paBHOBECUSA

OKHMCIINTEIBHO-BOCCTAHOBUTEILHBIC

bubmoteka [JOK

9
peakuu https://m.edsoo.ru/00adcade
Teopus >IEKTPOIUTHUECKOMN
10 I/ICSO na I/II/IpCI/IJIBHBIG U clIa0bIe bubmorexa HOK
s HHATIH. https://m.edso0.ru/00adcd68
AIEKTPOIUTHI
. bubmotexa [JOK
11 HonHble ypaBHEHHS peakinil
https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIIOT U
. . bu6moreka [JOK
12 OCHOBAHHU B CBETE IIPEACTABICHUN
. https://m.edsoo.ru/00add5d8
00 JIEKTPOIUTHUECKOM TUCCOIIUALINN
XHUMHUYECKHE CBOMCTBA COJICH B CBETE
. bubmoteka [JOK
13 MPEICTaBICHHUH 00
. https://m.edsoo.ru/00add8b2
BIEKTPOIUTUYECKON T CCOLMAlUN
14 IlonaTue o rugponnse comueit bubmrorexa ITOK
AP hitps://m.edso0.ru/00add9d4
L5 O06o0011eHNe U CHCTEeMaTH3aIUS bubmotexa [JOK
3HAaHUHU https://m.edsoo.ru/00addd12
[IpakTueckas padora Ne 1.
bubmioreka [IOK
16 «Pernienue s3KkcepuMeHTAIbHBIX
https://m.edsoo.ru/00addbfa
3agauy
KonTtponbsHas padora Ne2 o teme
bu6mmnoreka [JOK
17 «INEKTPOIUTUY ECKas U CCOIAAITHS.
https://m.edsoo.ru/00addec(
XHUMHUYECKUE PEAKIIMHN B PACTBOPAX)»
OO6m1ast XxapakTepUCTHKA Tajor éHOB.
18 XUMHUYECKHE CBOMCTBA HA IIPUMEPE bubmorexa OK
P p https://m.edsoo.ru/00addfe2
XJiopa
19 Xnoposonopon. ComnsiHas KHCIIOTA, bubmmoreka [IOK




XUMHUYECKHE CBOMCTBA, MOTy4YEHHE,

https://m.edsoo.ru/00adel1 04

MpUMEHEHUE
[Ipaktueckas padorta Ne 2 mo teme
20 1?[ crite cop ot KO bubmoteka IJOK
«ITomyueHue CONSTHOM KUCIIOTHI,
i . . https://m.edsoo.ru/00ade348
H3y4eHHE €€ CBOMCTBY»
Brruucnenus mo ypaBHEeHUSIM
21 €CKHX eaf}clpnﬁ €CJIM OIUH U3 bubmorexa OK
XUMUY ,
peakt https://m.edsoo.ru/00ade4 88
peareHToB JIaH B U30bITKE
2 OO6m1ast XxapakTepUCTHKA JIEMEHTOB bubmmoreka [IOK
VIA-rpynmsi https://m.edsoo.ru/00ade64a
AnnoTponHble MOAU(PHUKALIUU CEPBI.
3 Haxoxnenue cepbl U €€ coequHEeHn bubmotexa [JOK
B IIpUpPOJE. XMMUYECKHE CBONCTBA https://m.edsoo.ru/00ade64a
cephl
24 CepoBoj10po/1, CTpOCHUE, bubmoteka IJOK
(u3NYeCKre 1 XUMUYECKHE CBOICTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHasi KHCIIOTA,
25 (bu3rYecKre 1 XUMHIECKIE CBOMCTBA bubmorexa [OK
’ https://m.edsoo.ru/00adea28
MIpUMEHEHUE
XUMHYECKHUE PEaKINH, JIeKALIE B
OCHOBE MPOMBIIIIEHHOTO CcIlocoda
26 MOTYYEHUS CEPHON KUCIIOTHI. bubmuorexa [IOK
XUMHUUECKOE 3arpsA3HEHNE https://m.edsoo.ru/00adec8a
OKpYXarolleh cpeibl COeIUHEHUSIMU
cepbl
7 Beraucnenne MaccoBoii 1071 BbIX0Aa bu6mmoreka [JOK
NPOAYKTa PEaKIUU https://m.edsoo.ru/00adec8a
28 OO611ast XapaKTepUCTHKA JICMEHTOB bubmoteka [JOK




VA-rpynnel. A30T, pacipocTpaHEeHue
B IIPUPOJC, PU3NYECKUE U
XUMHYECKUE CBOKWCTBA

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

AmMHak, ero Gu3n4ecKue u

. bubmotexa [JOK
29 XUMHUYECKUE CBOMCTBA, OJIYYECHUE U
https://m.edsoo.ru/00adf004
MPUMEHEHUE
[IpakTueckas padorta Ne 3 o teme
30 «[Tosryuenne ammuaka, H3y4eHHE €T0 brbmorexa OK
. 7 1BV https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3zoTHas KHCIIOTa, € PU3nYECKHe U bubmmorexa [IOK
XUMHYECKUE CBOKWCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHre HUTPATOB U COJEH
aMMOHMUSI B Ka4€CTBE MUHEPATbHBIX

. bubmotexa [JOK
32 ynoOpenuil. Xumudeckoe
. https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAIOIIEH CpeIbl
COCMHEHUSIMH a30Ta
Docdop. Oxena poceopa (V) n
33 (bocg)o pHaSI KI/ICJ'I((I))Ta (b(bplljm(qellme u bu6morexa [IOK
P . https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOTyYECHUE
Hcnonbs3zoBanue gpocdaros B

34 KauecTBE MUHEPAJIbHBIX y100peHUi. bubmmoreka LIOK
3arpsi3HEHHE PUPOTHON CPeJIbl https://m.edsoo.ru/00adfc20
¢dbocdaramu
VYriepon, pacnpocTpaHeHUE B

PO, Pactipoctp bu6mmnoreka [JOK
35 pUpoze, PU3NIESCKHE U XUMUYECKHUE
. https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxkcunel yriaepoaa, ux Gu3ndecKkue u bubmotexa [JOK

XUMHUUYECKHE CBOMCTBA.

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




DKOJIOruyeckrue npodemMsl,
CBsI3aHHBIE C OKcuaoM yriepoaa (I1V)

i bubmotexa [JOK
37 VYronbHas KUCJIOTa U €€ CONU
https://m.edsoo.ru/00ae006¢
[TpakTnueckas padorta Ne 4 mo Teme

33 "[TosrydyeHue yriekucioro rasa. bubmmoreka LIOK
KauecTtBeHnHast peakius Ha KapOoHaT- https://m.edsoo.ru/00ae027¢
HoH"

[TepBoHavaIbHBIC TOHATHS 00
bu6mmoreka [JOK
39 OpraHUYEeCKHX BEIIECTBAX KaK O
https://m.edsoo.ru/00ae054e
COCIMHEHUSIX yriepoja
. bu6mmoreka [JOK
40 Kpemuuii u ero coenuHeHus
https://m.edsoo.ru/00ae080a
[Ipaktuueckas padota Ne 5. Pemenue

41 SKCIIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubmotexa [JOK
«BaxHelmme HeMeTaIlIbl U UX https://m.edsoo.ru/00ae0bf2
COCIIMHCHU
Kontponwsnas padora Ne3 o teme

N bu6moreka [JOK
42 «BaknHeinmme HeMeTallIbl U UX
https://m.edsoo.ru/00ae0el8
COCIIMHCHU
OO611ast XapaKTeprCTHKa XUMUYECKHUX
3JIEMEHTOB — METaJIJIOB.

43 MeTtammyeckas CBSI3b U bubmoteka [JOK
METAJUIMYECKasi KpUCTaJJIY eCKast https://m.edsoo.ru/00ae103e
pemérka. dusnyeckue cBoricTBa
METaJLJIOB
XUMHYECKHE CBOMCTBA METAILIIOB.

. bubmoteka IJOK

44 DNEKTPOXUMUUYECKHUH psJl

HANPsDKEHUN METAJIOB

https://m.edsoo.ru/00ael 156




O61ue criocoObl MoTy4eHus
MetajuioB. CruiaBbl. BeIduciieHus 1o

45 aBHEHHUSIM XMMHUYECKHUX pEeaKui bubmorexa OK
yp PCAKIH, https://m.edsoo.ru/00ael1156
€CITU OJIMH U3 PEareHTOB COAEPKUT
MPUMECH
46 IlonsiTMEe O KOPPO3NH METAIIIOB bubmorexa [OK
https://m.edsoo.ru/00ael278
47 IIlenounbie METAIUIBI bubmorera TIOK
https://m.edsoo.ru/00ael14b2
43 OKcuUbl ¥ TUAPOKCUABI HATPHS U bubmmorexa [IOK
Kaaus https://m.edsoo.ru/00ael14b2
49 IllenouHO3€eMENbHBIE METAIIIBI — bubmoteka [JOK
KaJIbIUH 1 MarHui https://m.edsoo.ru/00ael5e8
. bubmotexa [JOK
50 Bakuelimue coequHeHns Kajabllusg
https://m.edsoo.ru/00ael5e8
51 O00011IeHNE U CHCTEMATH3AIIHS
3HAHHUHU
57 JKEcTKOoCTh BOJBI U CITOCOOBI €€ bu6mmoreka [JOK
YCTpaHEHUS https://m.edsoo.ru/00ae1886
[IpakTueckas padorta Ne 6 o reme
53 "XXEcTKOCTh BOIBI 1 METOAEI €6 bubmorexa OK
" A g https://m.edsoo.ru/00ael ae8
yCTpaHEHUs
54 PN bubmioreka [IOK
https://m.edsoo.ru/00aelc64
55 AMdoTepHbIC CBOWCTBA OKCHA U bubmmorexa [IOK
TUAPOKCHUIA https://m.edsoo.ru/00ael c64
56 Keneso bu6mmoreka [JOK

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




Oxcuibl, THAPOKCUABI U COJIN JKeJe3a

bu6mmoreka [JOK

37 (IT) m »xene3a (III) https://m.edsoo.ru/00ae35e6
53 O6o6nv1eH1/1e U cHCTEeMaTH3alus
3HaHUHN
[IpakTrueckast paborta Ne 7. Pemenue
59 SKCIIEPUMEHTAJIBHBIX 3a7a4 M0 TEME bubmuotexa [JOK
«BaxHelnme MeTajuibl U X https://m.edsoo.ru/00ae3de8
COEITMHCHUS
Brruucienus no ypaBHEeHUsIM
XUMHUYECKUX PEaKIHil, €ClIi OJIUH U3
60 peareHToB JaH B H30BITKE UJIH bubmmorexa [IOK
COJIEPKUT NpUMecH. Beruucienus https://m.edsoo.ru/00ael750
MacCOBOH /101 BBIXOZA MPOAYKTa
peakuuu
61 O6o6nv1eH1/1e U cHCTEeMaTH3alus
3HaHUHN
Kontponsnas pabora Ned mo reme
62 «BaxkHeiinme MeTaibl U X MIOBTOPUTH
COCMHECHUS»
63 BemectBa u Marepuaisl B bu6mmorexa IIOK
MOBCEIHEBHOU KU3HU YEJI0BEKA https://m.edsoo.ru/00ae3f50
64 XUMHUUECKOE 3arpsA3HEHNE bubmuorexa [IOK
OKPYXaroIIel Cpesbl https://m.edsoo.ru/00ae4270
65 Ponp xuMuu B pemenun bubmuorexa LIOK
9KOJIOTUYECKUX MTPOoOIeM https://m.edsoo.ru/00ae4270
66 PesepBHbIii ypok. O6001IeHNE U bubmmorexa [IOK
cHUCcTeMAaTH3allus 3HaHUHU https://m.edsoo.ru/00ae0d0a
67 PesepsHbIii ypok. O0001ICHNE 1 bubmotexa [JOK




cUcTeMaTU3alMA 3HAHUN

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

68 PesepBHblii ypok. O6001IeHNE U

cUCTEMAaTHU3alMA 3HAHUN

bubmoteka [JOK
https://m.eds00.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I1O
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