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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 OO0, a Ttakxe Ha OCHOBe (enepanbHOl paboyell TpoOrpaMMbl
BOCIUTAHUS U ¢ YIETOM KOHIIEIIMHU MPENOIaBaHus yueOHOTo peaMeTa « XUMUs
B 00pa3oBaTeIbHBIX OpraHu3anusiax Poccutickoit denepamnumu.

[IporpaMmma mo xumuu Aa€T TpeACTaBICHUE O IEsAX, OOIIed cTpareruu
OoOydeHMs, BOCIHTAHHWS W PA3BUTUA OOYYaIONIUXCS CpPEACTBAMHU y4eOHOTO
peaMeTa, YCTaHABJIMBAET 00s13aTeNbHOE MIPEAMETHOE COZIepXKaHue,
npeaycMaTpuBaeT pacHpeiesieHue €ro Mo KiaccaM U CTPYKTYPUPOBAHHUE IO
pazneiiaM M TE€MaM MpPOrpaMMbl MO XHMHUHU, ONPEIETseT KOJUYECTBEHHBbIE U
KAuEeCTBEHHBIE XapaKTEPUCTUKU COZIEpKaHMUS, PEKOMEH YEM YIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUS XUMHH C Y4YETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEJAMETHBIX ~ CBSI3€W, JIOTMKM  Y4eOHOro mpolecca, BO3PACTHBIX
OCOOEHHOCTEM OOydJarouIuXxcsi, OMNpPENeNIIeT BO3MOXKHOCTH MpeaMera s
peanu3anuu TpeOOBaHUM K pe3yJibTaTaM OCBOCHUSI OCHOBHOW 00pa3oBaTEeIbHOU
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.

3HaHUE XUMHUHU CIY)KUT OCHOBOM sl (OPMUPOBAHUS MHUPOBO33PEHUS
00ydJaromierocsi, €ro MpeACTaBJICHU O MaTepuaIbHOM EIMHCTBE MUPA, BAXKHYIO
pOJib UTPAOT (POpMHUPYEMbIe XUMHUEH NPEACTABJICHUS O B3aUMOIIPEBpAICHUIX
SHEPrud M 00 DBONIOIUHU BEIIECTB B MPUPOJE, O MYTSIX PEUICHUS TIIOOATBHBIX
npo0sieM YCTOMYMBOTO Pa3BUTHUSL UYEIOBEUYECTBA — CHIPHEBOM, JHEPreTUYECKOM,
MUIIEBON M KOJIOTUYECKON O€30MacHOCTH, TPOOIIEM 31pPaBOOXPAHCHHUSI.

N3y4yeHnne xumuu:

CIIOCOOCTBYET  peayid3allii  BO3MOXKHOCTEH  JJII  CaMOpPa3BUTHS |
dbopMupoBaHUS KyIbTYpPhl TUIHOCTH, €€ 001Iel U (YHKITMOHATHHOW TPaMOTHOCTH;

BHOCUT BKJaJ B (POPMUPOBAHHME MBIIUICHUS U TBOPUYECKHUX CIOCOOHOCTEH
0o0y4Jaromuxcs, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4yeOHON  JesiTeIbHOCTH,
SKCIEPUMEHTAIBLHBIX M HUCCIEI0BATEIbCKUX YMEHUH, HEOOXOAUMBIX Kak B
MTOBCETHEBHOM JKU3HU, TaK U B TPO(DHECCHOHATBHON e TEeIHHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBIIUICHHS, 3aKJIa/IbIBA€T OCHOBBI
LEJIOCTHOTO B3TJIs/1a HA €IMHCTBO PUPOJIbI U YEIOBEKA, SBJISIETCSI OTBETCTBEHHBIM
ATaroM B OPMHUPOBAHUH €CTECTBEHHO--HAYYHON IPAMOTHOCTU OOYUarOIITUXCS;



crocoOCcTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K E€CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B HKOJIOIMYECKOE
o0Opa3oBaHuE 00 yJarOIINXCS.

JlaHHble HampaBieHUsT B OOYyYEHUM XUMHUU OOECIEUMBAIOTCS CHEUU(PHUKOM
colepXaHusi  y4yeOHOro IpenMera, KOTOpbIM  SBISIETCS  MEJarornyecku
aJanTUPOBAHHBIM OTPaKEHWEM 0a30BOM HAYKM XMMHUU Ha ONPENEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00IIEro oOpa3oBaHMsl OPUEHTHPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX TOHSITUNH XUMHUH, OCHOB
HEOPraHMYECKOM XMMHHM M HEKOTOPBIX OTHENbHBIX 3HAYUMBIX IOHITHI
OpraHUYECKOW XMMUHU.

CrtpykTypa coaepkaHusi MPOrpaMMbl IO XMMHH C(POPMHUpOBaHA HAa OCHOBE
CUCTEMHOr0o nojaxoja K €€ m3ydeHuro. CopepaHue CKIAIbIBAETCS U3 CUCTEMBI
MOHATHUA O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MTOHATHIN O XUMHUYECKOM
peakiuu. OO0e O5TH CHUCTEMBI CTPYKTYPHO OPraHM30BAaHBI [0 MPUHLHUITY
MIOCJIEIOBATEIBHOTO PA3BUTHS 3HAHWW HAa OCHOBE TEOPETHUUECKUX MPEICTABIICHUM
pPa3HOIro ypOBHS:

— aTOMHO--MOJIEKYJISIPHOI'O YYEHHSI KAK OCHOBBI BCETO €CTECTBO3HAHNS,

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

— Y4YEHUS O CTPOCHHH aTOMa U XMMHUYECKOU CBSI3U;

— TMpeJICTaBiICHUH 00 DSIEKTPOJIUTUYECKOM JUCCOLMAlMU BEIIECTB B
pacTBopax.

Teopernueckue 3HAHUA PpPAacCCMATPUBAIOTCS HA OCHOBE OSMIUPUYECKH
MOJYYEHHBIX U OCMBICICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEIOBATEIILHO OT OJJHOTO
YpPOBHA K JIpyromMy, BBINOJHAS (PYHKIUKM OOBSCHEHHUS W MNPOrHO3UPOBAHMS
CBOMCTB, CTPOEHHUSI U BO3MOXKHOCTEH MPAKTUYECKOIO MPUMEHEHUS W IMOIYyYEHHUS
M3y4aeMbIX BELIECTB.

OcBoeHne mporpaMmbl IO XUMHUHU CHOCOOCTBYEeT  (OPMHUPOBAHUIO
MIPEACTABIICHNS] O XUMHUYECKON COCTABJISAIONIEW 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,
«buonorus. 5—7 knacce» u «duznka. 7 Kmacey.

[Ipy wW3yyeHUH XUMHUU M[POUCXOAUT (HOPMHUPOBAHME 3HAHHI OCHOB
XMMHUYECKON HayKM Kak 00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHMUS, IMPAKTHUYECKOM
NEATEIIbHOCTA YEJIOBEKa M KaK OJHOrO M3 KOMIIOHEHTOB MHPOBOM KYJIBTYPBI.
3amaya yd4eOHOro mnpeamMeTa COCTOUT B (DOPMUPOBAHMHM CHUCTEMBI XUMUYECKHUX
3HaHUN — BaXHEUIHX (haKTOB, IMOHATHH, 3aKOHOB M TEOPETHUECKUX TOJIOKCHHUH,
JOCTYIHBIX OOOOIEHW 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 TaKHUe LI, KaK:

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

—  HAmnpaBJIEHHOCTb OOy4Y€HHS Ha  CUCTEMAaTHYECKOe MPUOOIICHHE
o0ydJaromuxcs K CamMOCTOSTEIbHOM TO3HABATENBHON JEATEIBbHOCTH, HAyYHBIM
METOoJaM TO3HaHMsI, (POPMHUPYIOIIUM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecreueHre yCciIoBUi, CIIOCOOCTBYIOMIMX MTPUOOPETEHHUIO 00yYarOIMMUCS
OIbITAa Pa3HOOOPA3HON NEATEIBLHOCTH, IMO3HAHHUS M CaMOMNO3HAHUA, KIHOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETCHIIUMM), MMEIOIIMX YHUBEpPCAIbHOE 3HAYEHUE ISt
Pa3IMYHBIX BUAOB ACATEIbHOCTH;

— (dopmupoBanue o0meH (YHKIMOHATHHOW U  ECTECTBEHHO-HAYYHOU
IPAMOTHOCTH, B TOM UHCIIE YMEHUU OOBSICHATH M OIICHUBATh SIBICHUS
OKPYKaIOIIEro MUpa, UCIHOJIb3Yysl 3HAHUS W OMBIT, MOJYYECHHBIE MPU U3YYCHUU
XUMUHU, TPUMEHSATh WX MPU PEIIEHWHW MpoOJieM B TMOBCEIHEBHOW >KHU3HU H
TPYAOBOM JAEATEIIBHOCTH;

— (QopMupoBaHue y 0O0yYarolUMXCsi TYMaHHUCTUYECKMX OTHOLIEHUH,
NMOHVMAaHUSl TEHHOCTH XUMHUYECKUX 3HAHUW I BBIPAOOTKH DKOJIOTHYECKH
1enecoo0pa3Horo MOBEAEHUST B OBITY U TPYAOBOW JESATENBHOCTH B LEJSAX
COXpaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOTHOMN Cpeibl;

— pa3BUTHE MOTHBALUU K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO H
CaMOBOCIIMTAHMID HA OCHOBE YCBOGHHS OOLICYEIOBEYECKHX LEHHOCTEM,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY Mpoduis U HaNpaBICHHOCTH NaTbHEUIIETO
o0yJeHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX [UJII M3Y4YEHUS XHMHH HAa YpPOBHE
OCHOBHOT0 00111€T0 00pa3oBanus, coctaisieT 136 yacos: B 8 kiacce — 68 yacoB (2
yaca B HeJIeqr0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COJAEPXAHUE OBYUYEHUA

8 KNIACC

IlepBoHayanbHbIE XUMUYECKUE TIOHATHSA

IIpenmer xumuun. Ponb XUMUM B )KM3HU YelnoBeKa. XUMHS B CUCTEME HayK.
Tena u BemecTBa. PU3MYECKHME CBOMCTBA BEHIECTB. ATPETraTHOE COCTOSHUE
BemecTB. [loHsATHE O MeTOomax Mo3HaHUS B XUMUM. UUCThIE BELIECTBA U CMECH.
CnocoObI pa3acIICHUs] CMECCH.

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

Xumnueckasi (opmyrna. BaleHTHOCTP aTOMOB XHMHUYECKHX SJIEMEHTOB.
3aKOH TMOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCUTENbHAsT aTOMHas Macca.
OtHOcuTenbHAsE MOJIEKYJIsSIpHAas Macca. MaccoBast 10151 XUMUYECKOrO 3JI€MEHTa B
COCIMHEHUMU.

KommuectBo BemiectBa. Momb. MonsipHass macca. B3anmMoOCBS3b KOJIMYECTBA,
Macchl W 4YHMCJIa CTPYKTYPHBIX €IMHHI] BemiecTBa. Pacu€tel 1o dopmynam
XUMUUYECKUX COCTUHEHUH.

Du3NYECKUe U XUMHUUECKUE SBJICHUS. XUMHUUECKas PEakius U €€ MPU3HAKHU.
3aK0H COXpaHEHHUsI MacChl BellecTB. XUMHUYeckue ypaBHeHus. Knaccudukanus
XUMUYECKUX PEAKINi (COeAMHEHUS, PA3IOKEHUS, 3aMeLeHuUsI, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCY/IOW, paBujiaMu pabOThl B J1abopaTopuul U
npuéMamMu oOpalieHus: ¢ J1abopaTOPHBIM 000PYIOBaHUEM, U3yYEHHE U OMUCAHUE
¢u3nuecknx CBOWCTB OOpa3lOB HEOPraHWYECKUX BEIIECTB, HAOJIOJICHHE
busnyeckux (MJIaBICHUE BOCKA, TasHHUE JibJa, PAacTUPAHUE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCAlUSI BOJbI) U XUMHUYECKUX (TOPEHUE CBEYH, MPOKATUBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOCHCTBUE MeJla C KUCTIOTOM) SIBJICHUH, HAOI0ICHUE U
OMMCaHUE MPU3HAKOB MPOTEKAHUSI XMUMHUYECKUX peakuuil (pas3jokeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHCIIOTHI C XJIOPHIOM Oapusi, pa3ioKeHHUE THIPOKCHAA
menu (1) mpu HarpeBanuu, B3auMoJeicTBUE kene3a ¢ pactBopoM conu meau (1),
M3YYEHHE CIIOCOOOB pa3feNieHUs] CMECEil: ¢ MOMOIIbI0 MarHura, (UIbTPOBaHUE,
BbIMIAPYMBAHKE, TUCTUJUIALINS, XpoMaTorpadus, MpoBEIeHUE OYUCTKU MMOBAPEHHOM
COlii, HaAOJIOJEHWEe W  ONHWCAaHUE  PEe3yJbTaTOB  IMPOBEJICHHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHMS MAacChl, CO3/JaHUE MOJEICH MOJIEKY
(IIapOCTEPIKHEBBIX).

BaskHeiimne npeacTaBuTe 1M HEOPraHMYECKUX BellecTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciaopoa — 3jieMEHT W IIPOCTOE
BelecTBo. HaxoxkaeHue kuciopojga B mpupoge, (GU3HYECKHMEe U XUMHUUYECKHE
cBoiictBa (peakuuu ropenus). Okcuabl. [Ipumenenue xkucnopoga. CrnocoObl



MOJIyYEHHSI KHCIOpOJa B JIa0OpaTOpHUM M MPOMBIIUIEHHOCTH. Kpyroeopor
KHciopoza B mpupojie. O30H — autoTponHasi MOAU(PUKALMS KUCIOPOIaA.

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

Bonopon — snmemeHT u mpoctoe BemiecTBo. Haxoxaenwe Bomopona B
npupose, ¢GU3MYECKMe M XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE, CIOCOObI
nosydeHus. Kucnotsl u conu.

MouspHblil 00bEM Ta30B. Pacuérbl N0 XUMUYECKUM YPABHEHUSIM.

dusnyeckue CcBoWCTBa BOAbL. Boma Kkak pactBopurelnb. PacTBOpBL.
HacelleHHble M HEHACBIIEHHBIE PacTBOpPbl. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBast 1075 BellecTBa B pacTBOpe. XUMHUYECKUE CBOMCTBA BOAbL. OCHOBAaHMS.
Ponp pacTBOpOB B mpuUpoJie U B KU3HU 4yenoBeKa. KpyroBopoT BOJIbI B MPUPOJIE.
3arps3HeHue NpUpoaHbIX BoA. OXpaHa U OYMCTKA TPUPOAHBIX BOJ.

Knaccudukamus neoprannuecknx coenuuennit. Oxcunbl. Knaccudukamms
OKCHJIOB:  coseoOpasyromiiue  (OCHOBHBIC, KHCJIOTHBIC, aM(OTEepHbIE) U
HeconeoOpasyromue. Homenknatypa okcuynoB. @Puznueckue U XUMHYECKUE
CBOMCTBA OKCUIO0B. [loryueHne okcuios.

OcnoBanusi. Knaccudukanus ocHOBaHMM: IMETOYM U HEPACTBOPUMBIC
ocHoBaHuA. Homenkiarypa ocHoBaHui. Dusznueckne M XUMHUYECKUE CBOMCTBA
ocHoBaHuU. [lonydyeHne OCHOBaHUM.

Kucnorsl. Knaccudukanus kuciaor. Homenknarypa kucinor. @u3nueckue u
XMMHUYECKHE CBOMCTBa KHCIOT. Psan aktuBHoctu MetamyioB H. H. bekerona.
ITonyyeHnne KuCoT.

Comu. Homenknarypa comeil. @u3ndyeckue 1 XMMHUYECKUE CBOMCTBA COJICH.
[Tonyuenne comnen.

['eneTnueckas CBsI3b MEXAY KJIACCAMU HEOPTaHUYECKUX COETUHEHUN.

Xumuueckuii IKCnepumMenm:

Ka4eCTBEHHOE OIPENIEIICHNE COACPKAHUSA KUCIOPOAA B BO3AYyXE, IOJIYyYEHHUE,
coOupaHue, paclo3HaBaHWE M HU3YYEHHE CBOMCTB KHUCIOPOJa, HaOII0JCHUE
B3aMMOJICICTBUSI BEIIECTB C KHUCIOPOJOM W YCJOBUSI BO3HUKHOBEHHUS U
IpeKpaieHus ropeHus (Mokapa), O3HAKOMJIEHHE C o00pa3llaMd OKCHUIIOB U
ONKMCAHWE WX CBOWMCTB, MOJY4YEHUE, COOMpPAHME, pACIO3HABAHUE W W3YyUCHUE
CBOMCTB Bojopoja (ropeHwue), B3aumojaeiicTBue Bogopoaa ¢ okcupoM memu (II)
(BO3MOKHO HCIIOJIb30BAHKUE BHJICOMATEpPHANIOB), HabO0IeHHEe 00pasiloB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCHEIOBaHUE OCOOCHHOCTEH pacTBOPEHHUS BEILECTB C
pa3IMYHON pPACTBOPUMOCTBIO, MPUTOTOBICHHE PACTBOPOB C OMNPEACIEHHOMN
MacCOBOM J0JIEH pacTBOPEHHOI'O BEILIECTBA, B3aUMOJEHCTBHE BOJIBI C METaIaMHU
(HaTpueM ©  KaimbuuMeM) (BO3MOXHO  HMCIHOJB30BAHHE  BUJEOMATEPUAIIOB),



HCCIIEIOBaHUE OOpPAa3IOB HEOPraHWYECKHUX BEIIECTB Pa3IUYHBIX KIIACCOB,
HaOJII0/ICHHE U3MEHEHHUsI OKPAaCKU MHAMKATOPOB B PacTBOpaxX KUCIOT U IIEJIOUYEH,
u3ydeHue B3aumojeicTBus okcuaa meau (II) ¢ pacTBopomM cepHOM KHUCTOTHI,
KMCJIOT C METaulaMH, PEAKUUW HEUTpalu3aluy, IOJIYYEHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHUE OJIHOIO METajila JPYIMM M3 pacTBOpa COJM, PELICHUE
AKCIIEPUMEHTANIBHBIX 3aJlad 1o TeMme «BaxHeilmme Kiacchl HEOPraHUYECKUX
COCTMHEHUIY.

Hepuoauuecknin 3axkoH u Ilepuoagmuyeckass cucremMa XHMHYECKHX
iemenToB J[. U. MengeneeBa. CtpoeHue aTromMoB. XHUMHYECKasi CBA3b.
OKHCINTENTBbHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBbie TOMBITKH KIACCU(PUKAIMM XUMHUYECKUX HieMeHTOB. lloHsaTue o
rpynmnax CXOJHBIX JJIEMEHTOB (IEOYHbIE M IIEJOYHO3EMENbHbIE METaJUIbl,
TaJIOTeHbI, HHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOPbIE 00pa3yroT aM(OTEPHBIE OKCHIBI
Y TUAPOKCHIBIL.

Ilepuonnuecknit 3akoH. [lepuoguueckas cucremMa XUMUYECKUX SJIEMEHTOB /.
N.  MengeneeBa.  Koporkonepuognas 4 JiIMHHONEpUoAHass  (OPMBI
[Tepuoanueckor cucremsl xumuueckux 3semeHToB . . Menneneesa. [lepronsl
n Tpynnbl. PHU3NYECKUN CMBICI IOPSIAKOBOIO HOMEpa, HOMEPOB IEpuoAa H
CPYIIIBI JIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX siaep. M3oronsl. DnekTponsl. CTpoeHune
ANEKTPOHHBIX  000J0YeK aroMoB TepBbIX 20 XMMHYECKUX  DJIEMEHTOB
Ilepnonnueckon cucremsl JI. 1. MenaeneeBa. XapakTepuCTHKa XUMHUYECKOTO
AJIEMEHTA 10 €ro MoJ0KeHUIo B [lepuonnueckon cucreme /1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUs pPaJnyca aTOMOB XUMHYECKHUX 3JIEMEHTOB,
METAUTNYECKUX U HEMETAUNIMYECKUX CBOMCTB IO TPYIINaM U EPUOAaM.

3nauenue [lepuoanueckoro 3akona u [lepuonnueckoil cucTeMbl XUMUYECKHUX
DJIEMEHTOB JJI1 pa3BUTUA Hayku W nipaktuku. J[. M. MenneneeB — y4y€Hbll U
IPaKIaHWH.

Xumuueckasi cBs3b. KoBaneHTHass (moyisipHasl M HEMOJISIpHASs))  CBSI3b.
DIIEKTPOOTPULATENBHOCTh XUMHUUECKUX 3JIEMEHTOB. IOHHAs CBSI3b.

Crenenb  okucieHus.  OKHUCIUTENbHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Tpouiecchl okucaeHus: U BocCTaHOBJIEHUA. OKUCIUTEIN U BOCCTAHOBUTEINH.

Xumuueckuii Ixcnepumenm:

M3y4yeHHUE O0pa3lloB BEIIECTB METAUIOB U HEMETAUIOB, B3aMMOCHCTBUE
TUIPOKCHIA LMHKA C PAacTBOPAMU KHUCJIOT M IIEJIOYEH, ITPOBEACHUE ONBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakiuu pa3aoKeHUs, COCTUHECHHS).

Meosicnpeomemmnule cea3u



Peanmm3anus MeXNpeIMETHBIX CBA3EH IIPU M3YYEHMH XUMHM B 8 KJacce
OCYIIECTBIISIETCSI 4Y€pe3 HCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHATHUM, SIBIIFOLIUXCS CUCTEMHBIMU JJIS1 OTIAEIBHBIX IIPEIAMETOB
€CTECTBEHHO--HAYYHOT' O LIUKJIA.

OO01mMe ecTeCTBEeHHO--HayYHbIE MOHSATH: HAy4YHBIN (haKT, TUTIOTE3a, TeOpus,
3aKOH, aHalu3, CHHTE3, KiacCU(pUKaLMs, NEPUOAUYHOCTb, HAOJIOJEHUE,
AKCIEPUMEHT, MOJAEIUPOBAHUE, U3MEPEHHE, MOJIEIIb, SIBICHUE.

dusuka: Marepus, aroM, OJJEKTPOH, IIPOTOH, HEUTPOH, HOH, HYKIU/I,
W30TONBI, PaJMOAKTUBHOCTh, MOJIEKYJIA, 3JIEKTPUYECKUN 3apsi, BELIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSTHUE BEIIECTBA, ra3, (M3MYECKUE BEIIMYUHBI, CIAHUIIBI
U3MEPEHUS, KOCMOC, IIAHETHI, 3BE€371b1, COIHIIE.

buonorust: horocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MuUHEpalbl, TOPHBIE MOPOADI,
MIOJIE3HBIE UCKOIAEMBIE, 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 IIEPBBIX TPEX MEPUOJOB, KM, KalblUUS U UX
COCMHEHUNW B COOTBETCTBUU C TIOJOKEHHUEM »3JIEMEHTOB B llepmoanueckon
CHUCTEME U CTPOCHUEM UX aTOMOB.

CtpoeHue BellecTBa: BUIBl XUMHYECKOW CBSI3U. THUIBI KPUCTALINYECKUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKOU PELIETKA U
BUJa XUMHUUECKOU CBSI3H.

Krnaccudukaiuss 1 HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB. XUMUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJACCaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPTAHUYECKHUX BEILIECTB.

Knaccudukaims XuMUYeCKUX peakiuid Mo pa3iudyHbIM Mpr3HaKaM (TI0 YUCITY
M COCTaBy YyYacTBYIOIIMX B PEAKIUU BEIIECTB, IO TEIIOBOMY 3(PQeKTy, o
U3MEHEHUIO CTETeHEeW OKUCICHUS XUMHYECKUX 3JIEMEHTOB, MO 00paTUMOCTH, IO
Y4aCTHIO KaTajau3aTopa). JDK30- U 3HAOTEPMHUYECKUE PEAKLIUU, TEPMOXUMUUYECKUE
YpaBHEHUS.

[lonsitue o ckopocTu Xumuyeckod peakuuu. [loHstTe 00 oOpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusax. [loHATHEe O TOMOTE€HHBIX M T€TePOTreHHBIX
peakuusx. [lonstue o karanuse. [loHATHE 0 XMMHUUECKOM paBHOBECHU. DAKTOPBI,
BIMSIONIME HA CKOPOCTh XHMHUYECKOW pEAaKUMU M TOJOKEHUE XUMHUYECKOTO
paBHOBECHSL.

OKHUCITUTENTHHO-BOCCTAHOBUTENBHBIC  PEAKIMU,  DJIEKTPOHHBIM  OamaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBLHON peakuuu. CocraBneHue YPaBHEHUM



OKHCIIUTEIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKIMM C  HUCIIOJIB30BAHUEM  METOAA
AJIEKTPOHHOTO OaaHca.

Teopus 37AEKTPOIUTUYECKON 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,
IOJIHBIE W COKpAlIEHHBIE WOHHBIE YypaBHEHHs peakuuil. CBOMCTBa KHCIIOT,
OCHOBaHMM W COJe B CBETE TMPEACTABICHUN 00 DJICKTPOIUTHYECKOU
nuccounanuu. KauecTBeHHbIE peakiiuy Ha MOHBI. [IoHsITHE O THIPONIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJEISMHM KPUCTAJUIMYECKHUX PEIIETOK HEOPraHUYEeCKUX
BEIIECTB — METAJUIOB M HEMETauIoB (rpaduTa U aimMasza), CJIOXKHBIX BEIECTB
(x70opuaa HaTpusi), UCCIAENOBAHUE 3aBUCUMOCTH CKOPOCTHM XMMHYECKOW peaKuuu
OT BO3JICUCTBUSI PA3JIUYHBIX (HAKTOPOB, MCCIACAOBAHUE DIECKTPOIMPOBOIHOCTH
pacTBOPOB BEIIECTB, IPOLECCAa JAWCCOUMALMU KHUCIOT, IIEIOYEed M  COJIeH
(BOBMOKHO  HCIIOJIb30BaHWE BHUACO MAaTEpUajoB), TPOBEICHHUE  OIBITOB,
WUIIOCTPUPYIOIIMX ~ TPU3HAKM  NPOTEKAaHUS  PeaKkluil  HMOHHOro  OoOMeHa
(oOpa3zoBaHue oOcajika, BBIJICICHUE Ta3a, O0O0pa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTENIBHBIX — PEaKLUN
(ropeHue, peakuuu pa3ioXKEeHHUs, COEAUHEHUS), pacliO3HABaHUE HEOPraHWYECKHUX
BEIIECTB C IOMOIIBK) KAYECTBEHHBIX pPEAKLUMW HAa  HOHBI, pPEIICHUE
AKCIEPUMEHTAIIbHBIX 3a/1a4.

HeMmeTaibl 1 MX COeIUHEHUA

OOmiass xapakrtepucTuka rajoreHoB. (OCOOEHHOCTH CTPOCHUS aTOMOB,
XapakTepHble creneHu okucienus. CTpoeHrne W (U3MYecKrue CBOMCTBA MPOCTHIX
BCIIECTB — TaJOreHoB. XHMMHUYECKHE CBOMCTBA Ha IpPUMEpPE  XJIOpa
(B3auMoOZCCTBHE C MeTaUlaMHu, HEMeTalylaMH, IleJo4yaMu). XJIOPOBOJIOPO.
ConsiHasg KucnoTa, XUMUYECKHE CBOWMCTBA, MOJy4YEHHE, NMpUMEHEHue. JlelcTBue
XJIOpa U XJIOPOBOAOPOJIA HAa OpPraHM3M 4YeNOBEeKa. BaxkHenmue XIJIOpUAbl U UX
HaXO0XJICHHE B IPUPOE.

OOmast xapaktepucTuka 31eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapakTepHble cTeneHu okucieHus. CTpoeHue u (pu3MUecKue CBOWCTBA
IPOCTBHIX BEIIECTB — KUCIOPOJa U cepbl. AJTIOTPOIHbIE MOAU(UKAIIMY KUCIOPOAa
U cepbl. XUMHYECKHE CBOMCTBa cepbl. CepoBOAOPOA, CTPOEHUE, (PUBHYECKHE U
XUMUYECKHEe CBOMCTBA. OKCHIBI Cepbl KaK NMPEACTABUTENIN KUCJIOTHBIX OKCHUIOB.
CepHast kucnora, (¢(u3MYecKMe UM XHUMUYECKHMEe CBoMcTBa (oOlIue Kak
OpeJCTaBUTENS KJlacca KHUCIOT M crneuurduueckue). XUMHUUECKHE peakiuu,
JeXKallie B OCHOBE MMPOMBIIIEHHOIO Croco0a MOJIyY€HUS CEpPHON KHCIIOTHI.
[Ipumenenue cepHoil KUCTOTBL. CONM CEPHOM KUCIIOTHI, KAUECTBEHHAS PEAKIUs Ha



cyab(dar-uodH. Haxoxxnenue cepbl U €€ COCIMHEHHA B MpUpojie. XUMHUYECKOE
3arpsiI3HEHUE OKPY’KAIOIIEW Cpellbl COCMHEHUSIMU CEpbl (KUCIIOTHBIE JOXKIH,
3arps3HEHHUE BO3yXa U BOJOEMOB), CIIOCOOBI €T0 MPEOTBPALCHUSI.

OOmass xapakTepucTuka 31eMeHTOB VA-rpymibl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XAapaKTEPHBIE CTENEHU OKHUCIJIEHUA. A30T, paclpOCTPaHEHHE B IPHUPOJE,
¢usnueckre U xuMuueckue 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. A30THasg KHCIIOTa, €€ MOoJydyeHue, PU3NUeCKue 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, 3arps3HECHHE 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 xapakrtepuctuka 31eMeHTOB [VA-rpynmbl. OcoOEHHOCTH CTPOEHUs
aTOMOB,  XapakTEepHblE  CTENEHU  OKHUCJIEHHS.  YTJepond,  auIOTPOIHBIE
Moau(pUKalMK, PACIPOCTpPAaHEHUE B MpUpoAe, (UINYECKUE U XUMUYECKUE
cBoiictBa. Ancopouus. Kpyrosopot yriepoaa B mpupoae. Okcuasl yriepojaa, ux
duznueckue W XMMHUYECKHE CBOMCTBa, JCHCTBME HA JKHUBBIE OPraHU3MBbI,
NOJIyYCHUE W TPUMEHEHUE. DKOJOTMYECKHE MPOOJIEeMbl, CBA3aHHBIE C OKCHUIOM
yraepona (IV), rumore3a T1100adbHOrO TMOTEIUICHUS KJIMMAaTa, IapHUKOBBIM
adexr. YroapHas KucioTa U €€ conM, uX GU3NIECKHe W XMMHUECKHE CBOMCTBA,
nojyueHue u mnpuMmeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-MOHBI.
Hcnons3oBanue kapOOHATOB B OBITY, MEAHUIIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHbIe TOHATUS 00 OPraHMYECKUX BEUIECTBAX KaK O COSAMHEHUSX
yriaepoza (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TAHOJ, [JIULEPHUH, YKCYCHAsI KUCIIOTA).
[IpupoaHble HMCTOYHUKUA YTIEBOAOPOJIOB (yrojiib, MPUPOJIHBIA Tra3, HePTb),
NPOAYKTHI WX TepepaboTku (OeH3UH), UX pPOJib B OBITY M MPOMBIILICHHOCTH.
[ToHsiTHe 0 OUONOTMYECKN BaXKHBIX BEIIECTBAX: KUpaX, OelKax, yriieBojax — U Ux
pojii B JKM3HHM YEJOBEKA. MaTrepHallbHO€ €IUHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COECTUHEHUN.

KpemHunii, ero ¢usnueckue W XUMHYECKHE CBOICTBA, TOJy4YeHUE U
npuMenenne. CoequHeHus KpeMHHs B mpupoge. OOmue mnpeacraBieHus o0
okcune kpemHus (IV) u kpemuueBoil kucinore. CHIMKATBI, UX HCIOJIB30BaHUE B
OBITYy, B TIPOMBIIUICHHOCTH. BakHelinne cTpouTenbHble MaTepHallbl: KepaMuKa,



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

Xumuueckuii IKCnepumenm:

M3y4eHHUE 00pa3I[0B HEOPraHWYECKUX BEIIECTB, CBOMCTB COJISTHOW KHUCJIOTHI,
IIPOBE/ICHNE KaYeCTBEHHBIX PEAKIM Ha XJIOPUI-MOHBI U HAOIIIOCHUE MPU3HAKOB
UX TIPOTEKAHUsI, OMBITHI, OTPAKAIOIIUME (PUMUECKHE U XUMUYECKHE CBOWCTBA
TaJIOT€HOB M WX COEAWHEHUM (BO3MOXKHO HCIOJIL30BaHUE BHUIEOMATEPUATIOB),
O3HAaKOMJICHHE C O0Opa3lamMu XJIOPUAOB (TaJOre€HUIOB), O3HAKOMJICHHE C
oOpasmlamMu  ceppl ©U €€  coeAUMHEHUSIMH  (BOSMOXXHO  HMCIOJIb30BAaHUE
BUJIEOMATEpPUAJIOB), HAOIIOIEHNE Mporiecca OOYIIIMBaHUS caxapa Mo JCUCTBHEM
KOHLICHTPUPOBAHHOW CEPHOM  KHCIIOTBI, HW3YyYEHHE XHMHUYECKHUX CBOMCTB
pa30aBIECHHON CEPHON KUCIOTHI, MPOBEACHUE KAUeCTBEHHON peakluy Ha cyib(ar-
MOH W HaOJIOJeHWE Tpu3HaKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3UYECKUMH
cBoiicTBaMu a3zora, (ochopa U HX COCAMHEHHH (BO3MOXKHO MCIOJIb30BAHKE
BUJIEOMATEPHAJIOB), 00Opa3liaMu a30THBIX U (OCPOPHBIX YIOOPEHHH, MOTydeHUE,
coOupaHue, paclo3HaBaHWE M M3YYEHHE CBOWCTB aMMMaKa, IPOBEJICHUE
KauyeCTBEHHBIX peaKIMil Ha MOH aMMOHHS U (ochaT-uoH U U3yUYEeHHUE MPU3HAKOB
MX IPOTEKaHUs, B3aNMOJICUCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3y4EHUE MOZENen
KPUCTAUIMYECKUX PEMIETOK anmasa, rpadura, QyiiaepeHa, O3HAKOMIJICHHE C
IIPOIECCOM  aACOPOIIMKM  PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIJIEM W
YCTPOWCTBOM MPOTHBOrasa, MojiyueHue, CoOOMpaHue, pacrio3dHaBaHUE U U3YUYCHHUE
CBOMCTB YIJICKHCJIOTO Ta3a, MPOBEACHUE KaueCTBEHHBIX peaklMil Ha KapOOHAT U
CUJIMKAT-MOHBl W HW3yYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOJAYKIIMEH CHJIMKATHOM TMPOMBIIUICHHOCTH, pEIICHUE JKCIePUMEHTATbHBIX
3a7a4 1o TeMe « BaxxHenmume HeMETAIUIbl U UX COEAUHECHUSD.

MeTa/iibl 1 MX COeAMHEHUA

OO61ast xapakTepUCTUKAa XUMHUYECKUX 3JI€MEHTOB — METaNIOB Ha OCHOBAHUHU
ux nonoxeHus B Ilepuonmueckonm cucreme XuMHYeCKHX dieMeHtoB [l WM.
MenpneneeBa u cTpoeHusi aToMoB. CTpoeHHE MeETaJIOB. MeTrauinueckas CBs3b U
METAUIMYECKAs] ~ KpUCTa/UIMYecKass  pemeérka.  DJICKTPOXUMUYECKUU  psif
HanpspKeHu MetawioB. dusndyeckrue U XUMUYECKUE CBOMCTBA MeTaiuioB. O01Ime
crocoObl ToNlydeHus: MeTayuioB. [loHATHE O KOPPO3UM METAIOB, OCHOBHBIC
CrocoObl 3amMThl UX OT Koppo3ud. CriaBel (CTalb, YYryH, AIOPATIOMUHUM,
OpoH3a) ¥ X MPUMEHEHNE B OBITY M MPOMBIIIJIEHHOCTH.

[Henounsie MeTayibl: nojioxkeHue B Ilepuognyeckoil cucreMe XUMHUYECKHUX
sanementoB . V. MeHzaeneeBa, CTpOEHHME MX aTOMOB, HaXOXJICHUE B MPHUPOJE.
Ou3NYecKre U XUMHYECKHE CBOMCTBA (HAa mpuMepe HaTpusd U Kanwus). OKCUIbI U



TUJIPOKCHABI HATpusd MW Kanusa. lIpruMeHeHue MIeNOYHBIX METAJUIOB M HUX
COCTMHEHNH.

IIlenoyHo3eMenbHbIE 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. Baxueliue coequHEHUS Kalblus (OKCHJA, THUIPOKCHUI, 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. AMQOTEpHBIC CBONCTBA OKCUA U THIPOKCHIA
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, CBOMCTBA U MOJTYyYCHHE.

Xumuueckuii IKCnepumMenm:

O3HaKOMJICHHE C o00pa3llaMd METAJUIOB M CIUIABOB, HX (HUINYECKUMHU
CBOMCTBaMH, M3Yy4Y€HHE PE3YJbTAaTOB  KOPPO3UU  METAJIOB  (BO3MOXKHO
UCIOJIb30BaHUE BHUJCOMATEPUATIOB), OCOOCHHOCTEW B3aWMOJICHCTBUS OKCHJIA
KaJIbIIUS W HATpus C BOJAOW (BO3MOXHO HCIIOJIb30BAHUE BUJIEOMATEPUATIOB),
VCCIIEIOBAHME CBOMCTB JKECTKOW BOJBI, MPOLIECCA TOPEHUS JKEJI€3a B KUCIOPOAE
(BO3MOKHO  HUCIIOJB30BaHUE  BHUICOMATEPUATIOB), MPU3HAKOB  MPOTEKAHUS
KAQUECTBEHHBIX PEAKIMN HAa WOHBI: MarHud, KajblMs, aTIOMUHUA, LIMHKA, JKelie3a
(IT) u xenesa (III), mequ (II), HaOnrOACHNE W ONMUCAHUE TIPOIECCOB OKPAITUBAHUS
IJJaMEHU WOHAaMU HaTpusl, Kajlusg U Kaiblusi (BO3MOXKHO UCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB), UCCIIEOBaHNE aM(DOTEPHBIX CBOMCTB THAPOKCHIA ATFOMHHUS
Y TUJIPOKCUA LIMHKA, PEHIEHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe «Baxkunelmue
METaJUIbl U UX COETUHEHUS.

XuMus ¥ OKpy:KawIiuas cpeaa

BemectBa u marepuansl B INOBCEIHEBHOM JKM3HM 4enoBeka. bezomacHoe
WCIIOJIb30BaHUE BEIIECTB U XMMUUYECKUX peakiui B ObITy. [lepBas momolns mnpu
XUMHUYECKUX 0KOrax U OTPABIICHUSX.

XUMHYECKOE 3arpsi3HEHUE OKpYXKarolleh cpenbl (mpeaesbHas JOMmycTUMast
KOHIIeHTpaius BemecTs, aanee — [1JIK). Pons xumuu B perieHuu 3K0JI0rHYeCKuX
pooIIeM.

Xumuueckuii IKCnepumenm:

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

Mesicnpeomemmuoie céa3u



Peanmu3anus MeEXNpeIMETHBIX CBsS3€W IPU W3YYEHWH XUMHM B 9 Kiacce
OCYIIECTBIISIETCS 4Y€pe3 MCIOJIb30BAaHME Kak OOIIMX €CTECTBEHHO-HAYYHBIX
NOHSTUH, TaK W IOHATHUH, SBISIFONIUXCS CUCTEMHBIMM JUIS OTAEIBHBIX ITPEIMETOB
€CTECTBEHHO--HAYYHOT' O IUKJIA.

OO1iue ecTeCTBEHHO-HAy4YHbIE MOHATHUS: HAy4HbIH (aKkT, TMIOTE3a, 3aKOH,
TEOpHUs, aHalIM3, CHUHTE3, Kiaccu(ukanus, MEePUOJUYHOCTb, HaOI0EeHNUE,
DKCIEPUMEHT, MOJEIMPOBAHUE, HU3MEPECHHE, MOJENb, SIBICHUE, ITapPHUKOBBIN
s dexT, TeXHOIOT U, MaTepHaIbl.

®u3nka: Marepus, aToM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHI,
W30TONBI, PAaJAUOAKTUBHOCTb, MOJIEKYJa, JJIEKTPUYECKUU 3apsll, IPOBOIHUKH,
HOJYIPOBOAHUKU, JUDJIEKTPUKH, (OTODJIEMEHT, BELIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHME BELIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KPUCTAIINYECKAs
peméTka, CriaBbl, (U3UYECKUE BEIWYUHBI, €AMHULIBI W3MEPEHHUs, KOCMHUYECKOEe
IPOCTPAHCTBO, IUIAHETHI, 3BE3/bl, COoJHLIE.

buonorusi: ¢orocunTes, apixanue, O6mochepa, sKOCHCTEMa, MHUHEpPAIbHBIC
ya00peHMsI, MUKPO3JIEMEHTBI, MAaKPO3JIEMEHTBI, IUTATEIIbHbIE BEILIECTRA.

['eorpagus: armocdepa, ruapochepa, MuUHEpaidbl, TOpPHbIE MOPOABI,
TIOJIE3HBIE UCKOMAEMBIE, TOIUIMBO, 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€ OOYy4EeHHMS] XMMHUHM B E€IUHCTBE Y4YEOHOH M
BOCIUTATEJILHON JIEATEILHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCUICKUMHU
COLIMOKYJIBTYPHBIMU M JYXOBHO-HPAaBCTBEHHBIMHM LIECHHOCTSMH, IPUHATHIMU B
oOlIecTBe MpaBWJIaMKW U HOpPMaMHU TMOBEJAEHUS U CIIOCOOCTBYIOT TIpolieccaM
CaMOITO3HAHMsI, CAMOPA3BUTHS M COL[MAIN3ALUN 00 yJatoLUXCS.

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYaroIIMXCS
PYKOBOJICTBOBAaTbCS CHCTEMOW IO3UTUBHBIX LEHHOCTHBIX OpUEHTAUUd U
pacIIUpEeHue OIbITa AESTENBHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mnaTpuMoTHYECKOr0 BOCIIUTAHMSI:

LIEHHOCTHOI'O OTHOLIEHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAaydYHOMY HAcCJIE€AWI0, MOHMMaHUsA 3HAYCHUS XMUMUYECKOW HAYyKHM B JKHU3HU
COBPEMEHHOI'0 OOLIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHOW HH(pOpMALMEN O
MEPEIOBbIX JOCTHKEHUSIX W OTKPBITUSAX MHUPOBOM M OTEUYECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTU B HAyYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUS:

IIPEICTABICHU O COLMAIbHBIX HOpPMax M NPaBWIAX MEKIMYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTH B OOLIECTBEHHO
MOJIE3HOM,  y4eOHO-MCCIEeIOBAaTEIbCKOM, TBOPUYECKOM W JpYrMX  BHOAX
JEsITeIbHOCTH, TOTOBHOCTH K Pa3sHOOOpPa3HOM COBMECTHOM MEATENbHOCTH MpU
BBIMIOJTHEHUU Y4€OHBIX, T[103HABATENIbHBIX 337a4, BBINOJIHEHUH XHUMHUYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YU4E€OHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOTIOHUMAaHHIO
U B3aMMOIIOMOIIM B TMPOIECCe 3TOH Y4EeOHOW MAesTENbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE IIOBEACHUME M IIOCTYIIKM CBOMX TOBAapUILEd C MO3ULUHU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MTOCIIEACTBUN MMOCTYIIKOB;

3) HEeHHOCTH HAYYHOI' 0 MO3HAHMS:

MHUPOBO33PEHUYECKUE MPEACTABICHUS O BEUIECTBE M XUMHUYECKON peakUuH,
COOTBETCTBYIOILIE COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKHM M COCTaBIIIIOIIME
OCHOBY JJIl IOHUMaHUsl CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MpPEICTaBlIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUA MPUPOJIbI, B3aWMOCBS3AX YEJIOBEKAa C
IIPUPOTHON CPENOU, O POJIM XMMHUH B O3HAHUM STUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHbIE MOTHUBBI, HAIIPABJICHHbIC HA MOJIyYEHHE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOTUMBIE Ji OOBSICHEHUS HAOJIOMAeMBIX TPOIECCOB M SIBJICHUM,
NO3HABaTEIbHOW, MH(OPMAIIMOHHON M YMTATENbCKOM KYJIbTYpbl, B TOM 4YHUCIE
HABBIKOB CAMOCTOSITEIbHOM paboThl € y4eOHBIMHM TEKCTaMHU, CIPABOYHOU



JAUTEPATypoOl, JOCTYIIHBIMH TEXHUYECKUMHU CPEICTBAMU HH(OPMAIMOHHBIX
TEXHOJIOTUM;

UHTEpeC K OOYYEHHI0 M I03HAHUIO, JII0OO3HATEIbHOCTh, T'OTOBHOCTh H
CHOCOOHOCTh K  caM0OOpa30BaHMIO, MPOEKTHOM W  HCCIEAO0BATEIbCKOU
NEsITEeIbHOCTH, K OCO3HAHHOMY BbIOOPY HamlpaBJIEHHOCTH M YpPOBHS OOY4YEHHsS B
JaTbHEHIIIEM;

4) popMupoBaHuUs KyJIbTYPbI 310POBbA:

OCO3HAHME IIEHHOCTH JKU3HH, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY
3]I0pOBbIO, YCTAaHOBKH Ha 3I0POBBIA 00pa3 >KU3HU, OCO3HAHHME IOCIEACTBUN U
HEMPUSATUE BPEAHBIX MPUBBIUEK (YOTPEOICHUS aJIKOroJisl, HAPKOTHUKOB, KypeHus),
HEOOXOJMMOCTH COOMIOACHUS TMpaBWJl OE30MaCHOCTH TMpPU  OOpALEHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAIbHOM KU3HU;

S) TPyA0BOro BOCIIUTAHMS:

MHTEPEC K MPAKTUYECKOMY M3yUYEHUI0 Ipodeccruid U Tpyaa pa3iIudHoOro poaa,
YBOXEHUE K TPYAy M pPe3yJbTaraM TPYAOBOM AEATEIBHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMEHEHUs TMpPEeIMETHBIX 3HAaHUH MO XUMHUU, OCO3HAHHBIA BBIOOP
UHAMBUIYAJIbHOW TPAeKTOPUU IPOJOIKEHUSI 00pa30BaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
yCIeuIHoN npodeccuoHaNbHON JESTEIbHOCTU U Pa3BUTUSL HEOOXOIUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOPECCUOHATBHON CPENIE;

6) PKOJI0OrM4ecKOro BOCIIUTaHUS:

HKOJIOTMYECKH 1EJIeCO00pa3HOe OTHOLIEHHWE K NPHUPOJAE KaK HCTOYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYILECTBOBAHMS, TOHUMAHKUE LIEHHOCTH 3I0POBOTO U
Oe3omacHoro oOpasza JKM3HM, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY
(Gu3MUEeCKOMY U TICUXMYECKOMY 3I0POBBIO, OCO3HAHHUE IIEHHOCTH COOJIOJEHUS
mpaBui1 0€30M1aCHOTO MOBEACHUS MPH paboOTE C BEIIECTBAMU, a TAK)XKE B CUTYaLIUsAX,
YIrPOXKAIOLIUX 3I0POBBIO U KU3HU JIIOJCH;

CIIOCOOHOCTH MPUMEHSATh 3HAHUS, MOJydaeMble NMPU U3YYEHUU XUMUU, IS
peueHus 3a1a4, CBA3aHHBIX C OKPYKAOLIEH IPUPOAHON CPEIOM, I MOBBIIICHUS
YPOBHSA  DKOJOTMYECKOM  KYJIbTYpbl, OCO3HAaHUS TIJIOOAIBHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJEM M MyTEH MX PEHIeHHs MOCPEACTBOM METOAOB XHMMHH,
HKOJIOTMYECKOr0 MBIIUIEHUS, YMEHUSI PYKOBOJACTBOBATHCS MM B ITO3HABATEIJILHOM,
KOMMYHUKATHBHOHN U COIIUAJILHON MPaKTUKE.

METAINIPEJMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMETHBIX pe3ylbTaTOB BBIACISIOT 3HAYUMBIE JUIs
dbopMUpOBaHUS MHUPOBO33PECHUSI  OOIIECHAYYHBbIE TOHSATUS (3aKOH, TEOpHs,
OPUHLMII, TUIIOTE3a, (PAKT, cUCTEMa, MPOLIECC, IKCIEPUMEHT U IPYroe.), KOTOpbie
UCTOJIb3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYE€OHBIX NpeAMeTax W IMO3BOJSIOT Ha
OCHOBE 3HaHWI U3 3TUX MNPEeAMETOB (OPMHUPOBATH MPEJCTABICHUE O IEJIOCTHOM



HAay4YHOW KapTHHE MUpPA, U YHUBEpCaJIbHBIC ydeOHBIC NEHCTBUS (IT03HABATEILHEIE,
KOMMYHUKATUBHBIEC, PETYIATHBHBIE), KOTOpbIE oOecneunBaroT (HOpPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYILECTBJICHUIO Y4eOHOM
NEeSATEeTLHOCTH.

Ilo3HaBaTe/ibHbIe YHUBEPCAJIbHbIEC YUeOHbIe 1eliCTBUS

ba3oBble joruueckue 1eMCTBUA:

YMEHHUS UCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUMW: PACKPBIBATh CMBICI XUMHUYECKUX MOHSITUN (BBIIETSATH UX XapaKTEepHbIE
NPU3HAKW, YCTAHABIWBATh B3aUMOCBS3b C JAPYTMMH TMOHSTHSMHU), UCIIOJIH30BAThH
MOHSTHS NIl OOBSICHEHUS OTJENBbHBIX (DAKTOB W SIBJICHUH, BHIOMPATh OCHOBAHUS U
KpUTEPUU IS KIACCU(PUKAMKM XUMHYECKUX BEUIECTB U XHMMHUYECKUX DPEaKIUH,
YCTaHABJIMBATh MPUYMHHO-CJICACTBEHHBIE CBSI3M MEXAY OOBEKTaMU H3Y4YEeHHUS,
CTPOUTH JIOTUUYECKUE PACCYXACHUS (MHAYKTUBHbBIC, NENYKTHUBHbIE, 10 aHAJIOTUN),
JIeNaTh BHIBOJIBI U 3aKJIIOUYECHUS;

yMEHUE TPUMEHITh B TIPOLlECCE TO3HAHUSI TOHSATUS (TIPEAMETHBIE W
MeETaInpeIMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJICIH, UCIIOJIb3yEMbIE B XUMUH,
peoOpa3oBBIBATh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJICIIbHBIE MPECTaBICHUS —
XUMUYECKUW 3HAK (CUMBOJI DJIEMEHTA), XUMHUUecKkas QopMmysia U ypaBHEHHE
XUMUYECKON peakIuu — MpU pelIeHUH y4eOHO-TT03HABATEIbHbBIX 33ja4, C YUYETOM
ATUX MOJICNbHBIX MPEJCTABICHUN BBISBISATH M XapaKTEPU30BaTh CYIIECTBEHHBIC
MPU3HAKA U3YYaeMBIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMHUECKUX PEAKITUH,
BBISIBJIATH ~ OOIME  3aKOHOMEPHOCTH, TPUYMHHO-CICACTBEHHBIE CBSI3M WU
MPOTUBOPEUHUSI B U3y4aEMbIX MPOIECcCaX U SIBJICHUSIX.

ba3oBble ucciiegoBare1bCKue 1eMCTBUA:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHl B KAaYECTBE WHCTPYMEHTA
MO3HAHWSA, a TaKKE B KauyeCTBE OCHOBBI JIsi (OPMHUPOBAHUS THUIIOTE3bI TIO
IPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXIACHUI;

NpUOOpPETeHHE ONbITa MO IUIAHWPOBAHUIO, OpPraHU3alMU M MPOBEJICHUIO
VUICHUUYECKHX OJKCIIEPUMEHTOB, YyMEHWE HaOmogaTh 3a XOJOM IIpoliecca,
CaMOCTOSITEJIbHO MIPOTHO3UPOBATH €r0 pe3ylibTar, POpMYIUpPOBaTH 00OOIIECHUS U
BBIBOJIBI 11O pe3yJibTaTaM MPOBEAEHHOTO OIbITA, UCCIEAOBAHUSA, COCTABIATh OTUET
0 MpoJIeJITaHHOM padoTe.

Pabora c undgopmanmueii:

yMEHHE BBIOUpATh, AHAIM3UPOBATH U HUHTEPIPETUPOBATH HHPOPMAIIUIO
pa3IMYHBIX BUAOB U (HOPM MPEJCTABICHUS, TIOTYy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIOMYJIIpHAsl  JIMTEpaTypa XUMHUYECKOTO COJIEpXKaHUs, CIPABOYHBIC
nocobusi, pecypcbl WHTepHeTa), KPUTUYECKH OIICHUBATH MPOTHBOPECYUBYIO U
HEJOCTOBEPHYIO HHPOPMAIIHIO;



YMEHUE MPUMEHATHh PA3IMYHBIE METOJIBI U 3alpOChl MPHU MOUCKE U OTOOpE
nH(pOpPMAITMU W COOTBETCTBYIONIUX JaHHBIX, HEOOXOJWMBIX JJIS1 BBITOJTHCHHS
y4eOHBIX M MO3HABATEJIbHBIX 33/1a4 OMPECIEHHOIO TUIIA, MPUOOPETEHUE OIbITa B
00JJaCcTH  MCMOJIb30BaHUSI MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHUE KYJIbTYPON aKTUBHOT'O UCIOJIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BBIOMPATh ONTUMAbHYIO (DOpMY IIpe/icTaBlIeHUs] HHPOPMalUU U
WUTIOCTPUPOBATh peEIIaeMble 3aJlauyd  HECJIIOKHBIMU CXEMaMH, JuarpaMMaMi,
npyrumu hopMamu rpaduKu U UX KOMOWHAIUSIMU,

YMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATH B TMpolecce Y4eOHOU H
UCCIICIOBATEBCKON JCATEIBHOCTH WH()OPMAIMIO O BIUSHUU TPOMBIILICHHOCTH,
CEJIbCKOTO XO34MCTBA M TPAHCIOPTa Ha COCTOSIHUE OKPYXKAIOIIEH MNpUPOIHOM
Cpelbl.

KoMMmyHHKAaTUBHBIE YHHBEPCAIbHbIE YUeOHbIe 1eiicTBUSI:

yMEHHUS 3aJaBaTh BONPOCHl (B XoAe auajora W (WiIM) JAUCKYCCHM) IO
CyHIecTBYy  OOCyXaaemMod  Tembl, (OPMYIUpPOBaTH CBOM  MPEIJIOKCHHUS
OTHOCHUTEJIBHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a1a4H;

YMEHHUS  MPEACTaBIATh  MOJYyYEHHBIE  pe3ysbTaThl  IMO3HABATEIILHOMN
NEATeTbHOCTA B YCTHBIX W TIMCbMEHHBIX TEKCTaxX; JeJlaTh MPE3CHTAIUI0
pPE3yJIbTATOB BBIMOJHEHUSI XUMUUYECKOIO dKCIEprUMeHTa (JIabopaTOpHOT'O OIIbITA,
71a00paTOpPHOM pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEUIECTB, y4€OHOIO MPOEKTA);

YMEHHUS Y4eOHOTO COTPYIHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATEIBLHOM W MCCIENOBATEIIbCKOM  JIEITEIbHOCTH  TMPU  pElICHUU
BO3HUKAIONIMX MPOOJIEeM HAa OCHOBE Y4€Ta OOUIMX HMHTEPECOB U COIJIACOBAHUS
no3uiuii (00CyXJIeHUs,, 0OMEH MHEHUSMH, «MO3TOBBIE€ IITYPMbD», KOOPIWHAIIUS
COBMECTHBIX JICMCTBUM, OIPEIEJIECHUE KPUTEPUEB MO OLEHKE KadecTBa
BBITIOJTHEHHOU pabOTHI U ApyTHE).

PerynsiTuBHBIe YHUBepcaibHbIe Y4eOHbIe 1eliCTBHUS:

YMEHHE CaMOCTOSITENIbHO OIPEAENATh LEeNU JeATeIbHOCTH, IIaHUPOBATh,
OCYHIECTBIIATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
NeATeNILHOCTD, BBIOMpaTh Hanbojee 3 PeKTUBHBIE CLIOCOOBI peIIeHUs YUeOHBIX U
MMO3HABATENBHBIX 33/1a4, CaMOCTOATENIBHO COCTABJISTH WM KOPPEKTUPOBATH
IIPEUIOKEHHBIA  QJITOPUTM JCHUCTBUUA IMPU BBIIOJHEHUM 33JaHUM C YYETOM
MOJIy4eHUSI HOBBIX 3HAHW 00 HM3ydyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUX,
OLICHMBAaTh COOTBETCTBHE IOJIyYEHHOTO pE3yJIbTaTa 3asiBICHHON LEIH, YMEHHE
UCIIOJIb30BaTh M AaHAJIM3UPOBATH KOHTEKCTHI, Mpe/jiaraeéMble B YCIIOBUU 3aJaHUN.

IMMPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMeTHBIX PE3YJbTATOB 110 OCBOCHHIO O0O0S3aTEIBHOTO
COJIEp)KaHMsI, YCTAaHOBJICHHOTO JaHHOW (denepambHOW pabodeil mporpaMMonu,
BBIJICJISIFOT: OCBOCHHBIE OOYYalOIIUMUCS Hay4dHble 3HAHUS, YMEHHUS M CIIOCOOBI



neicTBui, crenuduUeckue I TPEIMETHONM 00jmacTh  «XUMHUS», BHIIBI
NEATENBHOCTA MO  IIOJIYYEHUIO HOBOIO  3HAHWS, €ro HWHTEPHpPETalu,
IpeoOpa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YU€OHBIX U HOBBIX CUTYaITUsIX.

K xoHIily oOyuenus B 8 kiiacce npeMeTHbIC pe3yJIbTaThl HA 0a30BOM YpOBHE
JIOJKHBI OTpaXxkaTh C(HOPMHUPOBAHHOCTH Y 00YUaOIIUXCS YMEHUI:

e PAaCKpbhIBaTh CMBICI OCHOBHBIX XMMHWYECKHMX TOHSATHH: aTOM, MOJIEKYJIa,
XUMHYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh
(oHOpOJHAA U HEOIHOPOJIHAS), BAJICHTHOCTh, OTHOCUTENIbHASI ATOMHAs U
MOJIEKYJIIpHAsi Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJISIPHAs Macca,
MaccoBasi JIOJII XUMHUYECKOTO AJIEMEHTA B COSUHEHUHN, MOJISIPHBIN 00BEM,
OKCHJ, KHCIIOTa, OCHOBAHHUE, COJIb, 3JEKTPOOTPHUIATEIBHOCTb, CTEIECHb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCUpUKaIUs peaKui: peakiuu
COCMHEHMS, PEAKUHH PAa3JIOKEHUS, PEAKUMHU 3aMEUICHUS, PEaKUuu
oOMeEHa, HK30- U IHJIOTEPMHUUECKUE PEaKIINH, TEIJI0BOM 3 EKT peakiuu,
AIpO aTroMa, JJIEKTPOHHBIM CJIOM aToMma, aToMHasi OpOuTalb, Paguyc
aToMa, XMMHYECKas CBS3b, MOJSPHAS M HEMOJISIPHAS] KOBAJIEHTHAs CBS3b,
VOHHAs CBs3b, MOH, KaTHUOH, aHWOH, PacTBOP, MaccoBas JOJI1 BELIECTBA
(TIpolleHTHAs! KOHIIEHTPAIIKs) B paCTBOPE;

e WUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XUMHYECKHUX TMOHITUH H
MPUMEHATH 3TU MOHITUS IPU OMUCAHUYU BEIIECTB U UX MPEBPALCHU;

e HCIONB30BaTh XWMHMUYECKYI0O CHUMBOJIMKY JJI COCTaBlieHUs (hopmyn
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIIHI;

e ONpEACNsITh BaJECHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAWHCHUSX,
CTCTICHb  OKHCJICHHS  JJEMEHTOB B  OWHApHBIX  COCIMHEHUSX,
MPUHAJJIC)KHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCy COCIMHEHUU I10
dbopMynaMm, BHJ XUMHUYECKOW CBsI3M (KOBaJCHTHasT W WOHHAas) B
HEOPraHUYECKUX COCINHEHUSAX;

e packpeiBaTh cMmbicn Ilepuogmueckoro 3akona J[. WM. Mennaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE NEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX AJIEMEHTOB OT MX MoJjokeHus B I[lepmoamueckoi cucreme,
3aKOHOB COXPAHEHUSI MAacChl BEIIECTB, MOCTOSIHCTBA COCTAaBa, ATOMHO--
MOJIEKYJISIDHOTO YY€HHsI, 3aKOHa ABOTraapo;

e ONUCHIBATH M XapakTepuszoBaTh TaOaMuHyto (opmy Ilepuonnueckoi
CUCTEMBbl XUMHMYECKUX DJJIEMEHTOB: pa3jinyaTh T[IOHATHS  «TJIABHAA
noarpymnmna (A-rpynmna)» u «mnodounas noarpynna (b-rpynmna)», mansie u
OOJbIIIEe TEPUOJIbI, COOTHOCUTh OO0O3HAYEHHUS, KOTOPhbIE HMEIOTCA B
tabmune «llepuogmyeckas cucremMa XUMHYECKUX dieMeHToB J[. .
MenzaeneeBa» € 4YHCIOBBIMM XAPAKTEPUCTUKAMHU CTPOCHHUSI aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsA]l AApa, o0ILIee YHCIO 3JIEKTPOHOB
U pacIpeeNIeHHE UX MO SJIEKTPOHHBIM CIOSIM);

KJIACCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HECOPraHMUECKUE BEIECTBA,
XUMUYECKUE peakuuu (MO YUCIAY U COCTABY YYaCTBYIOIIMX B PEaKIMU
BEIIECTB, MO TEMIOBOMY 3D PEKTy);

XapaKTepu3oBaTh (OMUCHIBATH) OOIME XMUMHUYECKHUE CBOMCTBAa BEIIECTB
pPa3IUYHBIX KJIACCOB, MOATBEPXKasi ONMUCAaHUE TIPUMEPAMHU MOJICKYJISIPHBIX
YPAaBHEHHMM COOTBETCTBYIOIINX XUMUUYECKUX PEAKLNN;

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

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJSIDHYKO  MAaccChl
BEIIECTB, MAaCCOBYIO [IOJI0 XHMMHUYECKOro »JJieMeHTa 1o (dopmyre
COEIMHEHUS, MACCOBYIO JIOJI0 BEUIECTBA B paCTBOPE, MPOBOJIUTH PACUETHI
M0 YPAaBHEHUIO XUMUYECKOU PEaAKIIUU;

MIPUMEHSTh OCHOBHBIE OINEpaIlMy MBICIUTEILHON ESITEIBHOCTH — aHAJIU3
U CUHTE3, CpaBHEHHE, 000OIIECHHE, CHCTeMAaTH3aluio, KiIacCU(PHUKaIIUIO,
BBISIBIICHUE MPUYMHHO--CJICJCTBEHHBIX CBSI3€H — JIJI1 MU3Yy4EHUS] CBOMCTB
BEIIECTB W XHMHUYECKHX PEAKIUM, €CTECTBEHHO-HAYYHbIE METOMbI
MO3HAHUS — HAONIOZCHUE, W3MEpPEHUE, MOJCIHPOBAHUE, SKCIEPUMEHT
(peanbHBIM U MBICJICHHBIN);

ClIeAOBaTh  NpaBWJaM  TMOJb30BAHUS ~ XMMHUYECKOM  MOCYOOM W
7abopaTopHBIM O0OpPYAOBAaHHMEM, a TaKXe MpaBujaaM oOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSMU 10 BBIIOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX ONBITOB MO TOJYYEHUI0O W COOMPAHUIO
ra3oo0pa3HbIX BEHIECTB (BOAOpOAa U KHUCIOPOJA), MPUTOTOBICHUIO
PacTBOPOB C OIPEIECIEHHON MAaCCOBOM JIOJEHW PACTBOPEHHOIO BEILECTBA,
IJIJAHUPOBaTh M MPOBOJMTh  XMMHYECKHE  DKCHEPUMEHTHI IO
pacrno3HaBaHUIO PACTBOPOB IIEJIOYEH U KUCIOT C MOMOIIBIO WHJIUKATOPOB
(;mrakmyc, dheHondTagenH, METHIOPAHK U JPYTHE).

K xonIty oOyuenus B 9 kiacce mpeaMeTHBIC Pe3yJIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXxaTh C(hOPMUPOBAHHOCTH Y 00YYaIOIIUXCS YMEHUI:

pacKpbpIBaTb CMBICII OCHOBHBIX XMMHWYECKUX [IOHATHUN: XMUMHWYECKUU
AJIEMEHT, aTOM, MOJIEKYJIAd, MOH, KaTHOH, AHHWOH, MPOCTOE BEIIECTBO,
CJIOKHOE BEILECTBO, BAJIEHTHOCTb, DJJIEKTPOOTPULIATEIBHOCTD, CTEIICHb
OKHUCJICHUSI, XUMUYECKasi peaklmsi, XUMUYECKasl CBS3b, TEIIOBON 3(dexT
peaKkiuu, MOJb, MOJISApPHBIA  OOBEM,  pPacTBOpP,  DJIEKTPOJIUTHI,
HEDJIEKTPOJIMTBL, JJIEKTPOJUTHYECKAs IUCCOLMALINS, PEaKIUd HOHHOIO
oOME€Ha, Karauu3arop, XUMHUYECKOE pPaBHOBECHE, OOpaTHUMble U



HeoOpaTUMBbIE PEaKIUH, OKHUCIUTEILHO-BOCCTAHOBHUTEIBHBIC DPEAKITUH,
OKUCJIUTENh,  BOCCTAHOBUTENb,  OKHCIEHHME U  BOCCTaHOBIJICHHUE,
aIIoTponus, aMPOTEePHOCTh, XMMHUYECKas CBsA3b (KOBAJICHTHAsi, MOHHAs,
MEeTa/NInYecKas), KpHUCTAJUIMYECKas pelETKa, KOPpO3Usi METAJUIOB,
CIUIaBbl, CKOPOCTb XHMHUYECKOW pEaKIUu, MPEAEIbHO JIOMyCTUMAs
koHueHTpauus [1JIK BemecTna;

WJUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKUX TMOHATHH U
MPUMEHSTh 3TU MOHSATHS IPU OMKUCAHUU BELIECTB U UX MPEBPAICHUIA;
HCIIOIb30BaTh XWMHUYECKYI0 CHUMBOJIMKY JUIsI COCTaBJICHHS (OpMyJ
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIIHM;

OIPENENATh BAJIEHTHOCTh U CTENEHb OKUCIIEHUS XUMUYECKHX 3JIEMEHTOB B
COCIMHEHUSAX pA3JIMYHOrO COCTaBa, MPHUHAJJIEKHOCTh BELIECTB K
OIpeneNEHHOMY KJacCy COEAMHEHMH Mo (QopMmyiaMm, BUA XUMHUYECKON
CBS3M (KOBAJICHTHAsl, WOHHAs, METAUIMYECKas) B HEOPraHUYECKUX
COCIMHEHUSAX, 3aps]l MOHA M0 XUMUIECKON (Qopmylie, XapakTep cpeabl B
BOJHBIX PAacTBOPaxX HEOPraHMYECKUX COCIWHEHUH, THUIl KPUCTALIUNYECKON
PEMIETKH KOHKPETHOT'O BEIIECTRA;

packpbiBaTh cmbicn llepunogmueckoro 3akona J[. WM. MeHngeneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHHWE: OINHUCHIBATh U XapaKTEepU30BaTh
Tabauunyo ¢opmy llepuonnueckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB:
pa3nuyuarh TOHSATUS «rJIaBHas moarpymnmna (A-rpynma)» W «mobodHas
noarpynna (b-rpynna)», wmanble u OOJbIIME MEPUOABI, COOTHOCHUTH
0003HaUYEHUsI, KOTOpPhIE HMEIOTCS B MEPUOJUYECKON Tabnuie, ¢
YUCJIOBBIMM  XAPAKTEPUCTUKAMU  CTPOCHUSI  aTOMOB  XHMMHUYECKHUX
AJIEMEHTOB (COCTaB U 3apsia  sapa, oOIIee YHCIO DJISKTPOHOB H
pacmpeneseHue WX 1O DJJICKTPOHHBIM CI0SIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHMHM CBOMCTB JJIEMEHTOB M MX COCAWHEHUH B
MpEAEIaxX MAJIbIX MEPUOIOB U TJIABHBIX MOATPYIII C YYETOM CTPOCHUS UX
aTOMOB;

KJIAaCCU(UIIUPOBATh XUMUYECKUE DJIEMEHTBI, HECOPraHMUYECKUE BEIECTBA,
XUMUYECKUE peakuuu (MO0 YUCIAYy U COCTABy YYACTBYIOIIMX B PEaKIMU
BEIIECTB, MO TEIUIOBOMY d(PQEeKTy, M0 M3MEHEHHUIO CTETICHEW OKHUCIICHUS
XUMHUYECKUX IJIEMEHTOB);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME W CcHeHUu(pUUECKue XUMHUUYECKHE
CBOICTBA MPOCTBIX M CIOXHBIX BEHIECTB, IOATBEPXKIasi OMNUCAHUE
npuMepaMi MOJICKYJISIPHBIX M HWOHHBIX YPAaBHEHUH COOTBETCTBYIOIIUX
XUMUYECKUX PEaKIU;

COCTABJISATh YPAaBHEHHS BJEKTPOJIUTHYECKON JUCCOIMALUM  KHUCIIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKLIU MOHHOIO



OoOMEHa, ypaBHEHHS pEaKIui, TMOATBEPKIAOIINX CYIIIECTBOBAHUE
TCHETHYECKON CBSI3M MEXy BEIIECTBAMH PA3TUIHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX — PEAKIUN
MOCPEZCTBOM COCTABIICHHMSI DJIEKTPOHHOTO OajlaHca 3TUX PEaKITUi;
MPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOCHUA,
BO3MOXXHOCTH TIPOTEKAHWS XUMHUYECKHX TMPEBPANICHUN B Pa3IMIHBIX
YCIIOBUSX;

BBIYHCIIATH OTHOCUTEIBHYIO MOJIGKYJSIPHYIO W MOJIIPHYIO  MAcChl
BCIIECTB, MAacCCOBYIO JOJIIO XHUMHYECKOTO »JJeMeHTa 10 ¢opMyIie
COCIIMHEHHS, MACCOBYIO JIOJTIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
10 YPaBHEHUIO XUMUYECKON PEaKIIHH;

coOmonaTe  MpaBWjia  MOJb30BAaHUS  XMUMHYECKOH  TMOCYIOH U
nabopaTopHbiM 000pYyIOBaHHMEM, a TakkKe TIpaBwiIa OOpalieHuss C
BEIIECTBAMH B COOTBETCTBUU C HMHCTPYKIUSMH TII0 BBITOJHEHUIO
7a00paTOPHBIX XHUMHUYECKUX OIBITOB IO TIOJYYCHHI0 W COOMpaHUIO
ra3000pa3HbIX BEIIECTB (aMMHAaKa M YTIICKUCIIOTO Ta3a);

MPOBOAUTH  PEAKIMU,  TOATBEPKIAIONIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIECTB: PACMO3HABATh OMBITHBIM IYTEM XJIOPHII-, OpOMUI-,
uonu-, kKapobonar-, ¢ocdar-, CwIMKaT-, Cyiabhar-, THIAPOKCUI-HOHBI,
KaTHOHbI aMMOHHUSI W WOHBI M3yYEHHBIX METAJJIOB, MPUCYTCTBYIONIUE B
BOJIHBIX PACTBOPaX HEOPraHUYECKUX BEIIECTB;

MIPUMEHSATH OCHOBHBIC OIEpAIlMH MBICITMTEILHON ACATEIHPHOCTH — aHAJM3
U CHHTE3, CpaBHEHHE, OOOOIICHUE, CHUCTEeMaTU3allNI0, BBISBICHHUE
MPUYUHHO-CJICICTBEHHBIX CBSI3€M — JJII M3y4EHUs CBOWCTB BEIIECTB H
XAMUYCCKUX PEaKIMi, EeCTCCTBCHHO-HAydHbIC METOAbl ITO3HAHHS —
HAOJIIO/ICHUE, M3MEpPEHUE, MOJCIUPOBAHHUE, DKCICPUMEHT (pEaIbHBIA H
MBICJICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KosnuecTrBo yacoB
Ne HaumeHoBanue pa3nenoB u DJIeKTPOHHBIE (LM poBbIe)
n/n TeM NMPOrpaMMbl Bceero Konrpoanuere Hpakrueckue oOpa3oBaTe/ibHbIE pecypcChl
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. BaxkHeliuue npeacTaBuTe/ 1M HEOPraHU4eCKMX BelecTB
)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 COCIUHEHUU 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¢
Mennene-eBa. CTpoeHue atoma
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 Pa3/eJIOB Kypca 8 Kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 0 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

bubmmoreka [IOK
. 7| 4
31 (Obue CROHCTBA MeTaLIOR https://m.cdsoo.ru/7f41a636
. bubmumoreka [IOK
3.2 Baxkueiimme MeTanibl 1 UX COSIUHCHUS 16 hitps://m.edsoo.ru/7f41a636
Uroro no pazneny 20
Pa3nen 4. Xumus u okpyxamouias cpeaa
4.1 B Ba M MaTepHaibl B )KU3HU YEI0BEKa 3 bubmorexa HOK
' cect p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesenBHOE BheMS 3 bubmmoreka [IOK
pBHOC BP hitps://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68




IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
KosnuecrBo yacos JIEKTPOHHBIE
Ne ara undposbie
Tema ypoka Konrtpoasbnbie | IlpakTudeckue A p
n/n Bceero H3yYeHus1 | oOpa3oBaresibHbIe
padoThI padoThI
pecypcsl

| IIpeameT xumun. Poib XuMHH B )KU3HU | bubmmoreka LIOK
yeJioBeKka. 1elia U BelecTna https://m.edsoo.ru/ff0d210c

bubmioreka [IOK

2 [Tonarue o MeTomax MO3HAHUS B XUMUH 1

https://m.edsoo.ru/ff0d227e
[Tpaktrueckas padora Ne 1 «IIpaBuia

3 paboThI B TaOOPATOPUHU U ITPUEMBI 1 bubmmorexa [IOK
oOpatieHus ¢ JJabopaTOpHbIM https://m.edsoo.ru/ff0d23dc
00opynoBaHUEM»

4 Uucteie BemecTBa U cMecH. CITocoOBI | bu6mmoreka [JOK
paszesieHus cMecei https://m.edsoo.ru/ff0d26ca
[IpakTueckas padorta Ne 2

5 «Pa3genenne cmeceit (Ha mpumepe 1 brbmorexa OK

A ! L8 HpumMep https://m.edsoo.ru/ff0d28c8
OYHUCTKH MOBAPEHHOMN COJIH)»

6 ATOMBI U MOJIEKYJIBI 1 bubmorexa [OK

https://m.edsoo.ru/ff0d2a6bc

. XUMHUYECKHE DJIEMEHTHI. 3HAKU | bubmotexa [JOK
(CMMBOJIBI) XUMUYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8

bu6mmoreka [JOK

8 [IpocTeie 1 ClnOXKHbBIE BEMIECTBA 1

https://m.edsoo.ru/ff0d2a6c
bu6mmoreka [JOK

9 ATOMHO-MOJIEKYJISIPHOE yUYEHHUE 1

https://m.edsoo.ru/ff0d2d50




3aKOH IOCTOSIHCTBA COCTaBa BEIIIECTB.

bu6mmoreka [JOK
10 Xumuueckas popmyia. BaaeHTHOCTD hitps://m.edsoo.ru/ff0d2eac
ATOMOB XMMUYECKUX AJIEMEHTOB
1 OTHOCHUTEIIbHAs aTOMHAs Macca. bubmoteka IJOK
OTHOCHTENBbHAsI MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d323¢
12 MaccoBas 10711 XMMHYIECKOT O bubmioreka [IOK
3JEMEHTA B COCIMHCHUH https://m.edsoo.ru/ff0d350c
13 KommuectBo BemecTBa. Moib. bubmotexa [JOK
Mousnspras macca https://m.edsoo.ru/ff0d5230
14 DOu3nyecKne U XUMUISCKNC SIBICHUS. bubmioreka [IOK
XuMHUecKasl peakius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku ¥ ycIoBUSI IPOTEKAHUS bubmmorexa [IOK
XUMHUYECKUX PEaAKIUMN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXPaHEHHUS MacChl BEILIECTB. bubmotexa [JOK
XUMHYECKHE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenus konmuecTna, Macchbl
17 BEIIECTBA 110 YPaBHEHUSAIM XUMUUYECKUX bubmmorera [IOK
n . P https://m.edsoo.ru/ff0d5708
peaxkuuii
Knaccuukanuss XUMUIECKUX PeaKIuii
18 (coenuHeHus, pa3IoKEHUS bubmiorexa LTOK
s P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, OOMeHa)
M. B. JIoMOHOCOB — y4€EHBI1-
19 SHITUKJIONEAUCT 0606y €HUE U Bubmioreia TOK
" ARET. ADODI https:/m.edsoo.ru/ff0d40c4
cUCTeMaTH3alusl 3HaHUU
20 Kontposnbsnas pabora Nel o reme bubmuorexa IIOK
«BemecTBa 1 XUMHYECKHE PEAKIIUN https://m.edsoo.ru/ff0d4290
)1 Boznyx — cmech razos. Cocras bu6mmorexa LIOK

Bo3ayxa. Kuciaopong — aneMeHT u

https://m.edsoo.ru/ff0d448e




npocroe BemecTBo. O30H

duznyeckue U XUMUYECKHUE CBOMCTBA

bu6moreka [JOK

22
KACIOPOAA (PEAKIIHIT OKCICHI, https://m.edsoo.ru/ff0d4614
ropenue). [Tonstue 06 okcumax
CriocoOwI oTydeHus! KUCIopo/a B
23 nabopaToOpUU U MPOMBIIIJICHHOCTH brbmorexa OK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopona
TennoBoi 3¢heKkT XuMuIecKou
24 peakiuu, MOHATHE O bubmmoreka [IOK
TEPMOXUMUYECKOM YPABHEHUU, IK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMUYECKUX PEAKLUIX
TommuBo (HEQTH, YroJib U METaH).
(egts, yr ) BuGnotexa LIOK
25 3arpsi3HEHHE BO3/1yXa, CIIOCOOBI €ro
https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAIICHUS
[Ipaktuueckas padota Ne 3 o Teme
26 «ITonyuenue u cobupanue Kuciopozaa bubmmorexa [IOK
' P poAd, https://m.edsoo.ru/ff0d4ae2
M3y4YEHHUE ero CBOMCTB»
7 Bonopon — 35eMeHT u mpoctoe bubmmoreka [IOK
BelecTBo. Haxoxaenue B mpuponae https://m.edsoo.ru/ff0d4dd0
)3 du3nyecKre 1 XUMHYECKHE CBOMCTBA bu6moreka [JOK
Bojiopoaa. [Ipumenenre Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [TonaTHEe 0 KUCTOTaX U COJIAX brbmorexa [OK
https://m.edsoo.ru/ff0d50d2
30 CriocoObl IOJIy4eHHSI BOIOPO/IA B bubmotexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[Ipaktuueckas paborta Ne 4 mo reme
bu6moreka [JOK
31 «ITonyuenue u cobupanue BOAOpoaa,

H3Y4YEHHUE €ro CBOMCTBY»

https://m.edsoo.ru/ff0d4f42




MounsipHblil 00bEM ra3oB. 3aKoH

bu6mmoreka [JOK

32
ABorajpo https://m.edsoo.ru/ff0d542e
Brruncaenns o0bEMa, KOIMYECTBa
33 eIecTBa ra3a Mo €ro M3BECTHOM bromiorexa LIOK
B
. .. Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEIIECTBA UJIH 00BEMY
Beraucienust 00bEMOB Ta30B 1Mo
34 ABHEHUIO PEAKIIMU Ha OCHOBE 3aKOHa bubmorera TIOK
ypag peaitiii 1 https:/m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHUH Ta30B
35 ®du3nyecKkne 1 XMMUYECKUE CBONCTBA bubmotexa [JOK
BOJbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHwmii. [TonsTHE 00 bu6mmoreka [JOK
MHIMKATOPaX https://m.edsoo.ru/ff0d59e2
Boga xak pactBoputensb. HachllieHHbBIE
37 u HI;HaCBIpeHHBII; aCTBOPBI MH:ICCOBaH bubmorexa [OK
n PacTBOpHI. https://m.edsoo.ru/ff0d5b40
JIOJIs BEI[ECTBA B pacTBOPE
[IpakTueckas padorta Ne 5 mo teme
13 «IIpuroroBiieHre pacCTBOPOB C bubmotexa [JOK
OINPEEIEHHON MacCOBOM J0JIEH https://m.edsoo.ru/ff0dSeba
PacTBOPEHHOTO BELIECTBA»
39 KonTtponbsnas padora Ne2 o teme bubmuotexa [JOK
«Kucnopon. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: cocTa, KJIaccu(puKaus, bubmotexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonyuenune u XuMU4eCKue CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmmorexa [IOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHus: coCTaB, Kiaccuduranus, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




[Tonyuenune u XUMUYECKUE CBOKMCTBA

bu6mmoreka [JOK

43
OCHOBaHU https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccuduxanus, bu6moreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnue u XuMHU4YECKHE CBOWCTBA bubmmoreka LIOK
KHUCIOT https://m.edsoo.ru/ffO0dfee2
Comu (cpenHue): HOMEHKIATypa,
(cp ) P bu6mmoreka [JOK
46 CIOCOOBI TTOTYYCHUS, XUMHUYECKUE
. https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpakTuueckas padorta Ne 6. Perenue
A7 SKCIIEPUMEHTAJIBHBIX 3a7a4 M0 TEME bubmotexa [JOK
«OCHOBHBI€ KJIACCHI HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUI»
48 I'enernueckast CBsI3b MEXIY KlaccaMu bubmmorexa [IOK
HEOPraHUYECKUX COCTUHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O06o0meHne u cucTeMaTH3aIus 3HaHUN
- a https://m.edsoo.ru/00ad9cb2
KonTtponpsnas padora Ne3 mo reme
" bubmotexa [JOK
50 OCHOBHBIE KJIaCChl HEOPTaHUYECKUX
. https://m.edsoo.ru/00ad9e1a
COEIMHEHUM
[lepBbie MONBITKY KJIaCCU(PUKALIUH
bubmioreka [IOK
51 XUMHYECKUX 31eMeHTOB. [ToHsTHE O
https://m.edsoo.ru/00ad9ffa
rpynmnax CXOAHBIX 3JIEMEHTOB
Ilepuonnueckuii 3aKoH U
bu6moreka [JOK
52 [Tepuoguyeckas cucremMa XUMUYECKUX
https://m.edsoo.ru/00ada52c
anemenToB /. 1. MeHaeneeBa
bubmotexa [JOK
53 [lepuonpl, rpynmnsl, HOATPYIIIIBI 1

https://m.edsoo.ru/00ada52c




Crpoenue atomoB. CocTaB aTOMHBIX

bu6mmoreka [JOK

>4 siaep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 060J‘IO‘~ICKV BuGmiorexa LIOK
55 aToMOB 3JeMeHTOB [lepronnueckoi
https://m.edsoo.ru/00adabbe
cuctemsl /. 1. MenneneeBa
XapakTepucTuKa XUMUYECKOTrO
56 3JIEMEHTA IO €ro MOJIOXKECHUIO B bu6moreka [JOK
[Tepuognueckoii cucreme /1. 1. https://m.edsoo.ru/00ada824
MenpeneeBa
3nauenue [lepuoauueckoro 3aKoHa AJjst
57 pa3BUTHS HAyKH U nipakTuku. Jl. W. bubmmorexa [IOK
MenpaeneeB — y4€HBIi, ITeAaror u https://m.edsoo.ru/00ada96e
rpakJIaHuH
53 DJIEKTPOOTPUIATEIILHOCTh ATOMOB bubmotexa [JOK
XUMHWYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6moreka [JOK
39 VoHas xumuteckas cAsh https://m.edsoo.ru/00adac34
60 KoBasieHTHas nossipHas XUMHU4YECKast bubmmoteka LIOK
CBS3b https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenossipHast XMMUY ecKas bu6mmoreka [JOK
CBA3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIICHUS bubmorera TIOK
https://m.edsoo.ru/00adae28
63 OKHCIHTEIbHO-BOCCTAHOBUTEILHBIC bubmoteka [JOK
peakiuu https://m.edsoo.ru/00adb076
bubmoteka [JOK
64 OKHCIHTEIN U BOCCTAHOBHUTEIHN
https://m.edsoo.ru/00adb076
65 KonTtponbsnas padora Ned o teme bubmotexa [JOK




«CtpoeHue atoma. XMMHUYECKas CBSA3b)»

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

66 PesepBHbIii ypok. O6001IeHNE 1 | bubmmorexa [IOK
CHCTEMaTH3aIus 3HAaHUM https://m.edsoo.ru/00adb33¢
67 PesepBHbIii ypok. O6001mIeHNE 1 1 bubmotexa [JOK
cHUcTeMAaTH3alusg 3HaHUHU https://m.edso0.ru/00ad9cb2
68 PezepBHblii ypok. O0001IeHNE U 1 bubmmorexa [IOK
CHCTEMAaTHU3aLUs 3HAHUHU 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
COCITUH CHHUSI»
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
I[TPOTPAMME
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YYEBHO-METO/JIUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBSIBATEJIBHBIE YUEBHBIE MATEPUAJIBI J1J151 YYEHUKA
» Xumus, 8 kiacc/ 'abpuensu O.C., OctpoymoB N.I'., Cnaakos C.A.,
AxnnonepHoe o6rmiectBo «M3narenscTBo «IIpocBemienne»

» Xumus, 9 kinacc/ 'abpuensa O.C., OctpoymoB WN.I'., Cnagkos C.A.,
AxuuonepHoe obmiectBo «M3aarensctBo «lIpocBenienue»

METOAUYECKHUE MATEPUAJIBI JIJIS1 YYUTEJISA

Xumus, 8 kiace/ ['abpuensta O.C., OctpoymoB WN.I'., Cnankos C.A.,
AxnnonepHoe o6miecto "M3znarensctBo "lIpocremnienue”

Xumus, 9 knace/ I'abpuensn O.C., OctpoymoB WN.I'., Cnaakos C.A.,
Axumoneproe obmectBo "UznarensctBo "[IpocBemnienue"

Ypoku xumuu B 8 kiacce. Metonuueckoe nocooue/ I'adpuernsn O.C.,
OctpoymoB WN.I"., CnankoB C.A., Axcénoa 1.B., AkiinonepHoe o0I111ecTBO
"U3narenscTBO "[IpocBenieHue"”

VYpoxku xumuu B 9 kiacce. Meroaudeckoe nocodue/ I'abpuensa O.C.,
OctpoymoB WN.I"., CnankoB C.A., AkimonepHoe o01iecto "M3maTenbcTBo
"IIpocemnienue"

Xumus 8 kiacc. ba3oBelil ypoBeHb. [IpoBepouHble U KOHTPOJIbHBIE paOOTHI /
["a6puensa O.C., JIpicoBa I'.I".

Xumus 9 kinacc. ba3oBerit ypoBeHb. [IpoBepounbie U KOHTPOJIBHBIE paOOTHI /
["abpuensn O.C., JIbicoBa I'.T".

Xumus. Pabouas terpaas 8 knacc/ ['abpuensn O.C., Ocrpoymon N.I'., CnankoB
C.A,

Xumus. Pabouas Terpans 9 knace/ I'abpuensa O.C., Octpoymos W.I"., CnagkoB
C.A,

HUAD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HMHTEPHET

https://resh.edu.ru/

https://school.infourok.ru/videouroki

https://yandex.ru/tutor/uroki/

https://himi4ka.ru/himija
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