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HOACHUTEJIbHAS 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIOo 00I1Iero o0Opa3oBaHUs
COCTaBJICHa Ha OCHOBE TpeOOBaHMW K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa30BaHus, MPEICTABICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBE (eepaabHOi pabouel mporpaMMbl BOCTTUTAHUS
U C y4yéTOM KOHIIEMIIUM TIperojaBaHusl y4deOHOro mnpeamera «XuUMHUS» B
oOpasoBaTenbHbIX opraHuzamnusax Poccuiickoit depeparuu.

[Iporpamma 1Mo XxuMuUM Na€T TPENCTABICHUE O IIENAX, OOIEeH CcTpaTeruu
oOydeHusl, BOCIUTAHUS M PA3BUTHA OOYYAIOMIUXCS CPEACTBAMH Y4eOHOTO
npeamera, yCTaHaBIUBAET o0s13aTeNbHOE peAMETHOE coJiep>KaHue,
npelycMaTpUBaeT paclpeielieHue €ro o KiaccaM W CTPYKTYPUPOBAaHHUE TIO
pazienaM M TeMaM MpPOrpaMMbl O XHUMHH, OINpPEAEIseT KOJIMYECTBEHHBIE U
KaueCTBEHHBIE XapaKTePUCTUKHU COJIepKaHusl, PEKOMEHAYEMYIO
MOCJIEIOBATEIBHOCTh ~ M3YYEHUSI XHUMHM € Y4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro Tmpolecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarolMXCs, OMNpEAeNsieT BO3MOXKHOCTH MpeaMera s
peanuzaiu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHUSI OCHOBHOUM 00pa3oBaTeNlbHOM
porpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a TaKKe TPEOOBAHUN K
pe3ynbTaTam 00y4eHHsS] XUMUHU Ha YPOBHE Ieei U3y4eHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4eOHO-TIO3HABATEIHLHON JEATEIHbHOCTH OOYYArOMIErocsi MO OCBOCHHUIO
y4e0HOro co/iepKaHusl.

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

N3yuenne xumuu:

CIIOCOOCTBYET  pealiv3alldd  BO3MOXHOCTEH 11 CaMOpa3BUTUSI U
dbopMUpOBaHUs KYJIbTYphI JIMYHOCTH, €€ 00111el U QYHKIIMOHATBLHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMUPOBAHHE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
0o0y4arommxcsi, HaBBIKOB HMX CaMOCTOSATENbHOM y4eOHOW JesTeIhbHOCTH,
AKCIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKUX YMEHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JKU3HU, TaK U B TPO(PECCHOHATBLHOM 1eITeTbHOCTH;

3HAKOMHUT CO CHEIU(GUKONW HAYIHOTO MBIIUICHUS, 3aKjIaJblBa€T OCHOBBI
L[EJIOCTHOTO B3TJIsSIIa HA €AMHCTBO MPUPOJIBI U YEJIOBEKA, SIBJISETCSI OTBETCTBEHHBIM
3TaroM B OpMHUPOBAHUHU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YYaIOIINXCS;



crocoOCcTByeT (OPMUPOBAHUIO LIEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-
HAy4YHBIM 3HAHUAM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIAJ B 3KOJIOTMYECKOE
o0Opa3oBaHu€e 00y4arOIUXCSl.

JlanHble HampaBiieHUs B OOYYEHHHM XUMHUU OOECHEYMBAIOTCSA CIEHH(PUKON
collepKaHUsl  y4eOHOro  MpeamMeTa, KOTOpbIM  SABIFETCS  NEeAarormyecku
aJIalTUPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKM XMMUU Ha ONPEACIIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O OOILIEr0 0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl MEPBOHAYAIbHBIX MOHSATHUI XUMHUHU, OCHOB
HEOPraHMYECKOM XMMHMM UM HEKOTOPBIX OTIENbHBIX 3HAYMMBIX ITOHATHI
OpPraHUYECKON XMMUHU.

CrtpykTypa coaepKaHus MPOrpaMMbl MO XUMHUU CPOpPMUpPOBaAHA HA OCHOBE
CUCTEMHOro noaxona k €€ msydeHuro. ComepaHue CKIIAIbIBACTCS U3 CUCTEMBI
HNOHATUN O XUMUYECKOM 3JIEMEHTE U BEIECTBE U CUCTEMBI IIOHATHN O XUMUYECKOM
peakuuu. OO0e 3THM CUCTEMBI CTPYKTYPHO OPraHM30BaHbl 10 NPHUHIMILY
NOCJIEOBATEIBHOIO PA3BUTHUSl 3HAHUI HAa OCHOBE TEOPETHUYECKHUX MPEACTaBICHUI
Pa3HOIO ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCET'O €CTECTBO3HAHMS;

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

— YUYEHUS O CTPOEHUU aTOMa U XMMUYECKOH CBS3H;

— TpeACcTaBiIeHUN 00 DIIEKTPOIUTHUYECKOM JUCCOIMalUy BEUIECTB B
pacTBOpax.

Teoperuueckne 3HaHMS PACCMATPUBAIOTCS HAa OCHOBE OAMIMPUYECKH
HOJIYYEHHBIX U OCMBICIEHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEI0BATEIBHO OT OJJHOTO
YPOBHS K IPYTrOMY, BBITIONHSSL GYHKIIUH OOBSACHEHUS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHUSI U BO3MOKHOCTEN MPAKTUYECKOTIO MPUMEHEHHUS U MOJIYyYECHUS U3y4aeMbIX
BELIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIIOCOOCTBYET  (OPMHUPOBAHUIO
IIPEACTABICHNAS O XUMHUYECKON COCTABIIAIOIIEH HAyYHOW KapTUHBI MUpPa B JIOTHKE
€€ CUCTEeMHOM MPUPO/IbI, IEHHOCTHOTO OTHOIIEHHS K HAYYHOMY 3HAHUIO U METOAaM
NIO3HAHUs B Hayke. M3yueHue XUMUU NPOUCXOAMT C IPUBJICUCHHUEM 3HAHUN U3
paHee M3YyYEeHHBIX Y4eOHBIX mpeameToB: «Okpyxatomuid mup», «buonorus. 5—7
Kjaces» U «dusnka. 7 Kiacey.

[Ipy wu3ydyeHUH XUMHUHM M[POUCXOAUT (POpMUPOBAHME 3HAHUH OCHOB
XUMHMYECKON HayKH Kak 00JacTH COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTUYECKON
JESATENBHOCTH YEI0BEKA M KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpHI. 3aja4a
y4eOHOro MmpenMeTa COCTOUT B (JOPMHUPOBAHUHM CHCTEMbl XUMUYECKUX 3HAHUNA —
BaXHEHIINX (PAKTOB, MOHATUI, 3aKOHOB M TEOPETHUUECKHUX MOJIOKEHUHN, TOCTYIHBIX
00001IEHNIT MHPOBO33PEHUECKOI0 XapakTepa, S3blka HAayKd, B IMPUOOIIEHUH K



Hay4YHBIM METOJIaM TIO3HAHMSI TIPH M3YYCHUHU BEIICCTB U XMMHUYCCKHX PEaKIIMi, B
(GbopMUPOBAaHUY U PA3BUTHH IMO3HABATEIBHBIX YMEHUN U UX IPUMEHEHUH B y4eOHO-
MO03HABATEILHON M y4eOHO-UCCIIEIOBATEIBCKON JEATEIHHOCTH, OCBOCHUHU MPABUI
0e30macHOro o0panieHus ¢ BeIeCcTBAMU B TTOBCEHEBHOM JKU3HHU.

[Ipu M3ydeHUu XMMUU HA YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHUs BAKHOE
3HauYEHHE MPUOOPENH TaKUe IeIH, KaK:

— (opMHupoBaHME MHTEIUIEKTYaIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000Pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY TNPUHATHIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIIOBUSIM JKU3HU;

—  HampaBJICHHOCTh OOYy4YeHHMS Ha CHCTEMaTHYeCKoe MpUOOIIeHHEe
OOyJaromMXxcsi K CaMOCTOSTEIHLHON IMO3HABATEILHONW NEATEILHOCTH, HAYIHBIM
METOJIaM ITO3HaHMSI, (OPMUPYIOIIUM MOTHBAIIUIO W PA3BUTHE CIOCOOHOCTEH K
XUMUHY;

— o0ecrieueHne yCIOoBUM, CIIOCOOCTBYIOIIUX MPHUOOPETECHUIO 00yUarOITUMUCS
OIBITA Pa3HOOOPA3HON EATETLHOCTH, TMO3HAHWS M CaMOITO3HAHUS, KIIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIOIIMX YHHBEPCAIbHOE 3HAYCHUE IS
Pa3IUYHBIX BUJOB JIESITEILHOCTH;

— (dopmupoBanne oO0mieil (QYHKIIMOHATBLHON W  €CTECTBEHHO-HAyYHOU
IPaMOTHOCTH, B TOM 4YHCJIC YMEHUW OOBSCHATHP W OIICHUBATh SBJICHUS
OKPYXKAIOIIET0 MHpA, UCIHOJIb3Ysl 3HAHUS U ONbBIT, MOJYYEHHBbIE NMPU H3YYECHUU
XUMUH, TPUMEHSATH UX TIPU PEIICHUH MTPOOJIEM B TIOBCETHEBHOW KU3HU U TPYAOBOU
NeSTENHHOCTH;

— ¢opMupoBaHWE y OOYyYaIOIMUXCS TYMAaHUCTUYECKHX OTHOIICHUH,
MOHUMAaHUSI 1EHHOCTH XHMHWYECKUX 3HAaHUU i1 BBIPAOOTKH DKOJIOTHYECKH
IIEIeCO00pa3HOr0 TOBEACHUS B OBITY W TPYAOBOM JEATEIHHOCTH B IIEIAX
COXPaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIECH IPUPOLHOU CPELBI;

— pa3BUTHE MOTHBAIUM K OOYYEHHUIO, CIIOCOOHOCTEW K CAMOKOHTPOJIIO M
CAaMOBOCTINTAHWIO Ha OCHOBE YCBOCHHS OOIIEYENIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpOdUIS M HAMPaBISHHOCTH JAJbHEUIIETrO
o0y4eHusl.

OO6m1ee unco 4acoB, OTBEIEHHBIX ISl U3YYCHHS XUMUHU Ha YPOBHE OCHOBHOTO
obmero odpasoBanus, coctaBiser 136 wacoB: B 8 kimacce — 68 dacoB (2 daca B
HeJeno), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COIEPKAHUE OBYUEHUA

8 KIIACC

IlepBoHayabHbIE XUMUYECKHE TOHITHSA

[Ipeamer xumun. Posib XUMUM B KHU3HU YEJIOBEKA. XHUMHUS B CUCTEME HayK.
Tena u BemecTBa. PU3HWUECKHE CBOWCTBAa BEIIECTB. ATperaTHOE COCTOSHHUE
BemecTB. [loHsTHE O MeTOAaxX MO3HAHUA B XMUMHUHU. UHMCTHIC BEIIECTBA U CMECH.
CniocoObI pa3ziesieHust CMECeil.

ATOMBI ¥ MOJIEKYJIbl. XHUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHUX
anemMeHTOB. [IpocThie U clloXKHbIE BelllecTBa. ATOMHO-MOJICKYJISIPHOE YUCHUE.

Xumuueckas popmysia. BaleHTHOCTh aTOMOB XMMUYECKHUX JIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BewlecTB. OTHOCHUTENbHAs aTtoMHas macca. OTHOCUTENbHAsS
MOJIEKYJIsIpHast Macca. MaccoBasi 10Jis1 XUMUYECKOT'0 3JIEMEHTA B COEIMHEHUU.

KomnuecTBo BemectBa. Moinb. MonsipHas macca. B3auMoCBsI3b KOJIMYECTBA,
Macchl M 4HCJAa CTPYKTYPHBIX €IMHMI] BellecTBa. Pacuérel mo ¢opmynam
XUMUYECKUX COCTMHEHUH.

Ou3NUecKue U XMMHUUYECKUE ABJICHUS. XUMHUYECKasl peakiusa U €€ MpU3HaKu.
3aKOH COXpaHEHHUsI MacChl BEIIECTB. XUMHUeckue ypaBHeHus. Knaccudukarus
XUMUYECKUX PEaKIUi (COSTUHEHMS, Pa3JI0KECHMS, 3aMEeIIICHHS, OOMEHA).

Xumuyeckuii IKChepumMeHm:

3HAKOMCTBO C XMMHUYECKOH IMOCY/I0H, MpaBUjaMu padbOTHl B JabopaTopuu u
npuémMamu oOpanieHusi ¢ J1abopaTopHbBIM O00OpPYAOBAHUEM, U3YUEHHE U ONUCAHUE
(bU3MYECKUX CBOMCTB O00pa3lloOB HEOPraHMYECKUX BEIIECTB, HAOJIOJICHUE
dusnuecknx (TUTaBJIeHUE BOCKA, TasHUE JIbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE YW KOHJACHCAIUS BOJbI) U XUMHUYECKUX (FOPEHHE CBEYH, MPOKAJIMBAHUE
METHOM MPOBOJIOKH, B3aUMOJIEHCTBUE MeJla ¢ KUCIIOTOMN) SIBIECHUM, HAOII0IeHuEe U
ONKCAaHWE MPU3HAKOB MPOTEKAHWS XMMHUYECKHX peaklMil (pasiiokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPHIIOM Oapus, pa3joKeHHEe THIPOKCHIA
menu (1) mpu HarpeBaHwy, B3aMMOACHCTBHE Kene3a ¢ pactBopoM coiu meau (11),
U3Y4YEHHE CIIOCOOOB pPA3ZEIIEHUs CMECEH: C NMOMOUIbI0 MarHura, (puiIbTpoBaHUE,
BbINIApUBAaHUE, NTUCTUWUIAIMS, XpoMaTorpadus, MPOBEICHUE OYUCTKU MMOBAPEHHOM
conmu, HaOMIOJEHWE W  ONMUCAaHWE  PEe3yJIbTaTOB  MPOBEICHUS  OIbITA,
WUTIOCTPUPYIOIIEr0 3aKOH COXPAHEHHS MACChl, CO3/JaHUE MOJENed MOJEKY
(IapocTepKHEBBIX).

Ba:kHelilne npejacTABUTE I HEOPTAaHUYECKUX BellleCTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kuciaopojn — 3j€eMEHT M IIpocToe
BelecTBo. HaxokaeHue kucimopoja B Tpupoae, (U3MYECKUE U XHUMHUUYECKHUE
cBoiictBa (peakuuu ropeHusi). Oxkcunbl. [lpumenenue xkucnopona. CrocoOsbl
MOJyYEeHHsI KHUCJIOpOAa B JIaOpaTopuu | MPOMBINIIEHHOCTH. Kpyroopot
Kuciopoaa B mpupoje. O30H — aJuIoTponHas MOAU(PUKAIINS KUCIOPOIaA.



TeroBoit 3h(}EKT XUMHUYECKOW peakIuu, TEPMOXHUMHUYECKUE YypaBHEHUS,
9K30- U JHAOTEPMHUUYECKHE peaKIuu. TOIUIMBO: yroib W METaH. 3arps3HEHUE
BO3/yXa, yCWJIEHHE MapHUKOBOTO A (dekTa, pa3pylieHrne 030HOBOTO CIIOS.

Bonopon — snemenT u npoctoe BeniectBo. Haxoxnenue Bojiopoaa B npupoe,
bu3nYeCKHre U XUMUUECKUE CBOMCTBA, MPUMEHEHHE, CITIOCOOBI monyueHus. Kuciaorsl
U COJIN.

MomnsipHbIii 00BEM ra3oB. Pacu€Tel Mo XUMHUYECKUM YPaBHCHHSIM.

Oduznueckue CcBOMCTBA BOAbL. Boma kak pactBopurenb. PacTBopbl.
HacekimienHble 1 HEHAChIIEHHbIE PacTBOPbL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 1075 BelllecTBa B pacTBOpE. XMMHUUECKUE CBOWCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpOB B mpupojie U B )KU3HU 4deioBeka. KpyroBopor Boasl B mpupoe.
3arpsi3HEHHE MPUPOIHBIX BOJ. OXpaHa U OUUCTKA MIPUPOJHBIX BOJ.

Knaccuduxanuss neoprannueckux coenuueHuid. Oxcupabl. Knaccudukanms
OKCHJOB:  coseoOpa3yroniue (OCHOBHBIE, KHUCIOTHbIE, aM{(OTEpHbIE) U
HeconeoOpazyromue. Homenkmatypa okcumoB. Dusnueckue W XHUMHYECKUE
CBOMCTBA OKCUOB. [lomyduenune okcuaos.

OcHoBanusi. Knaccudukanuss ocHOBaHM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHud. HoMeHknatypa ocHoBaHui. PU3NYECKHE U XUMHYECKHE CBOICTBA
ocHoBaHuU. [lonydyeHne OCHOBaHUM.

Kucnorel. Knaccudukanus kucinor. Homenknarypa kucior. dusndyeckue u
XAMHUYECKHE CBOMCTBa KuCIOT. Psan aktuBHoctm merayuioB H. H. bekerosa.
[Tony4yeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHUYECKHE CBOWCTBA COJIEH.
[Tonyyenue coiei.

I'eneTnyeckas CBSI3b MEXY KJIacCaMU HEOPTAHUYECKUX COEAUHEHHUM.

Xumuyeckuii IKCnepumenm:

KAQ4ECTBEHHOE OMPEACICHHUE COJIEPIKAHUSA KUCIOPOAa B BO3AYXE, MOTYyUYEHHUE,
coOupaHue, paclio3HaBaHUE W W3YYCHUE CBOMCTB KHCIIOpOJa, HaOIIoAeHUE
B3aMMOJCHCTBUS BEIIECTB C KHUCIOPOAOM M YCIOBHUS BO3HMKHOBEHUS U
npeKparieHus TopeHus (Tmoxkapa), 03HaKOMJIEHHE ¢ 00pa3IiaMu OKCHJIOB U OITUCAHUE
UX CBOMCTB, TMOJYy4Ye€HHE, COOMpaHUE, paClO3HaBaHHE W U3YYEHUE CBOWCTB
BoAOpoja (ropeHue), B3auMoieicTBue Bojioposia ¢ okcugom menu (1) (BozmoxxHo
UCIIOJIb30BaHUE BUICOMATEPUAIIOB), HAOIIOICHHE 00PA3I0B BEIIECTB KOJIUYECTBOM
I ™monb, ucciaenoBaHue OCOOCHHOCTEH pAacTBOPEHUS BEUIECTB C Pa3IMYHOU
pPacTBOPUMOCTBIO, MPUTOTOBJIIEHUE PACTBOPOB C OINPEACIEHHOM MAacCOBOM AOJIEH
pPacTBOPEHHOI'O BEUIECTBA, B3aMMOCHCTBHME BOABI C MeETalaMH (HATPUEM H
KaJbliieM) (BO3MOXHO HCIIOJIb30BAHUE BUAEOMATEPHUAJIOB), HCCJIEIOBaHUE
00pa3Il0B HEOPTaHWYECKUX BEIIECTB PA3IMUHBIX KJIACCOB, HAOIIOICHNE N3MEHECHHS
OKpAaCKH MHJIMKATOPOB B pACTBOPAaX KUCJIOT U IIECIIOYEH, U3YYEHNE B3aUMOICHCTBUA



okcuna meau (1) ¢ pacTBopom cepHOM KUCIOTBI, KMCIOT C METajulaMH, peakIui
HEUTpaIu3alui, NOJyYEHUE HEPACTBOPHUMBIX OCHOBAHHWM, BBITECHEHUE OJHOTO
MeTaJlla APYTrUM U3 PacTBOPA COJM, PELICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 I10 TEME
«BaxHelmune K1acchl HEOPTaHUYECKUX COCTUHEHUID.

Hepuoanuyecknin 3axkoH u Ilepumoamyeckass cucreMa XHMHYECKHX
iemenToB JI. WU. MengeneeBa. CrpoeHne aroMoB. XHMHYECKAs CBS3b.
OKHCINTETbHO-BOCCTAHOBUTEIbHbIC PEAKIMHU

[lepBble MOMBITKK KiacCU(PUKAIIMM XUMHUUYECKUX dieMeHTOB. [loHsiTue o
Ipynmnax CXOJHBIX 3JEMEHTOB (IIEJIOYHbIE U IIEJOYHO3EMEIbHbIE METalIbl,
raJIOreHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpPbIE 00pa3yoT aM(pOTEPHbBIE OKCHIBI
Y TUAPOKCH/IBL.

[Iepnognueckmii 3akoH. [lepuoanueckast CuCTeMa XUMHUYECKHUX dJIEMEHTOB /1.
N. Menneneesa. Koporkonepuonas u ninuHHonepuoanas popmel [lepuonnueckoi
cucreMbl xumuyeckux ayemeHtoB . WM. Menpeneesa. Ilepuonsl u TIpyrmimsl.
PU3NYECKUNA CMBICI ITOPSAKOBOIO HOMEPA, HOMEPOB IIEPUOAA U TPYIIIbI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oromnel. OnekTtponsl. CTpoeHune
ANEKTPOHHBIX ~ 000JI04eK aToMOB TMepBhIX 20 XUMHUYECKUX  DIEMEHTOB
[lepuognueckonr cucremnl JI. . MeHnneneeBa. XapaKTepUCTUKA XUMHUYECKOTO
3JIEMEHTA M0 ero nonoxeHuto B [lepuonnueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH H3MEHEHMS paJnyca aTOMOB XUMHYECKUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAUNTMYECKUX CBOMCTB I10 IPYIIAM U HEPUOIAM.

3nauenue [lepuoanyeckoro 3akona u [lepuognyeckoi CUCTEMbI XUMUYECKUX
JJIEMEHTOB Ui pa3BUTHs Hayku W npaktuku. . M. MennemeeB — yd€Hbll U
rpaXKJaHUH.

Xumuueckast cBs3b. KoBaneHTHass (MOJdsipHAss YW HEMOJIApHAsA) CBA3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHas CBS3b.

Crenenp  okucieHusi.  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKLUU.
IIponecchl okucaeHns U BOCCTaHOBIIEHUs. OKHUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumMenm:

U3ydyeHue OOpa3IOB BEIIECTB METAUIOB W HEMETAJUIOB, B3aUMOJEHCTBHE
TUAPOKCHAA IMHKA C pacTBOPAMH KHUCJIOT M IIEJIOYEH, NMPOBEIECHHUE OIBITOB,
WUIFOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUN
(ropeHue, peakluu pa3ioKeHUs, COSTMHEHUS).

Mescnpeomemmnule ceasu

Peanmu3anusa MeXnpeIMETHBIX CBS3€W INPU W3YYEHHM XUMHHM B 8 KJlacce
OCYIIECTBIISIETCS. 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX ECTECTBEHHO-HAYYHBIX
MIOHATUM, TAK U MOHSITUM, SBIISIIOIIUXCS CUCTEMHBIMH ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O [IUKJIA.



OO6miue ecTeCTBEHHO-HAYUHbIE MOHSATHUS: HAy4yHBIM (akT, rumnoresa, Teopus,
3aKOH, aHalu3, CHUHTE3, KilacCU(PUKALMs, TEePUOJUYHOCTh, HAOIIOACHUE,
AKCIIEPUMEHT, MOJIEJIMPOBAHUE, U3MEPEHUE, MOIEIIb, SIBIICHHE.

®du3znkKa: Matepus, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU/I, ©30TOIIbI,
PaAMOAKTUBHOCTb, MOJIEKYJA, B3JIEKTPUYECKUU 3apsj, BEIIECTBO, TENO, OOBEM,
arperaTHOe COCTOSIHUE BEILECTBA, ra3, (PU3NYECKUE BEIUYMHBI, EIUHMIIBI
U3MEpEHUs1, KOCMOC, IIaHETHI, 3B€3/1b1, COJHIIE.

buonorus: dorocunres, aApixanue, buocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIb, TOPHBIE MOPOJIbI, MOJIE3HbIE
MCKOIIa€MbI€E, TOIUIMBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemecTBo 1 XUMHYeCKasi peaKIus

IIepnonnuecknii 3akoH. Ilepuonnueckas cuctema XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHMM CBOMCTB
XUMHUYECKUX 3JIEMEHTOB IEPBBIX TPEX NEPHOOB, KAJIHS, KAIBLIHA U UX COETUHEHUN
B COOTBETCTBMHM C TIOJOXXEHHEM »3JeMeHTOB B Ilepuoanueckoil cucreme u
CTPOEHUEM HX aTOMOB.

CrpoeHnue BelecTBa: BHJBI XUMHUYECKOM CBS3U. THIBI KPHUCTAaUIMYECKUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT THUIIA KPUCTAJUIMYECKON PEMIETKH U
BHUJa XMMHUYECKOM CBS3H.

Knaccudpukanus 1 HOMEHKIATypa HEOPraHMYECKHX BEUIECTB. XUMHUYECKUE
CBOMCTBA BEILIECTB, OTHOCAIIMXCSA K pa3IM4YHBIM KJaccaM HEOPTaHHYECKHX
COEJIMHEHUI, TEHETHYECKAas CBSA3b HEOPIaHMYECKUX BEILIECTB.

Knaccudukanuys XuMUYecKUX peakluid Mo pa3audyHbIM MPU3HAKaM (IO YHCITy
M COCTaBy YYacTBYIOIIMX B PEAKIHUM BEILIECTB, IO TEIJIOBOMY 3(dexTy, Mo
U3MEHEHUIO CTENEeHEH OKUCICHHS XMMHUYECKHX 3JEMEHTOB, M0 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTropa). DK30- U HIOTEPMHUYECKUE PEAKLIUU, TEPMOXUMUUYECKUE
ypaBHEHUSI.

ITonsitue o ckopoctu xumuuecko peakuuu. [lonsTHE 00 OOpaTUMBIX U
HEOOPAaTUMBIX XUMUYECKUX peakiusaxX. [[oHATHE O TOMOT€HHBIX M T'eTePOreHHBIX
peakuusax. llonstue o xaranuse. llonsTne 0 XuMU4eckoM paBHOBeCUU. PAKTOPBHI,
BIMAIOIIME HA CKOPOCTh XHMHUYECKOW PEaKUUHW U IIOJIOKEHUE XMMHYECKOTO

paBHOBECHS.
OKHCIINTENbHO-BOCCTAHOBUTEIBHBIE ~ PEAKLMH,  JJIEKTPOHHBIM  OanaHc
OKHCIIUTEIBHO-BOCCTAHOBUTEINBHON pEeaKLuH. CocraBiienue YPaBHEHUI

OKHCJIMTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMid C  HWCIIOJIB30BAaHUEM  METOja
3JICKTPOHHOTO OajaHca.



Teopust ANEKTPOIUTHUECKOW TUCCOUMALNAN. DIEKTPOIUTHI U HEIEKTPOIIUTHI.
KatnoHnsl, aHnoHbl. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMUYHBIMU BHIAMU
xuMHuuyeckol cBszu. CreneHs auccoranvy. CUIbHBIE U ClIa0ble AJIEKTPOIUTHIL.

Peakuun nonHoro oOMeHa. Y cioBusi MPOTEKaHUST peakuid MIOHHOTO OOMEHa,
IIOJIHBIE W COKpAIllEHHbIE HMOHHBIE YpaBHEHMs peakuuil. CBoWCTBa KHCIOT,
OCHOBAHUI U CoJiell B CBETE MPEJCTABICHUN 00 3JIEKTPOIUTUYECKOIN TUCCOLMALIUN.
KauecTBeHHbIe peakniu Ha HOHBL. [IOHSATHE O THAPOIN3E COJIEH.

Xumuueckuit IKCnepumenm:

O3HAKOMIIEHUE C MOJEISIMU KPHUCTAUIMYECKUX PEIIETOK HEOPTaHUYECKHUX
BEIIECTB — METAVIOB W HEMETaNIoB (rpadura M ajiMasa), CIOXKHBIX BELIECTB
(xJ0puaa HaTpus), UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMU OT
BO3JEHCTBUA  Pa3IUYHbIX  (PAKTOPOB, HCCIENOBAHHUE AIIEKTPOIPOBOJIHOCTH
pPacTBOPOB BEIIECTB, MPOLECCA TUCCOLMALINN KUCIIOT, IIeJI04Yel U cosel (BO3MOXKHO
UCMOJIb30BAaHUE BHUAEO MaTEpUAIOB), MPOBEACHHE OIBITOB, WILIOCTPUPYIOIIUX
NPU3HAKA TPOTEKAHUs pEaKUUid HMOHHOro oOmeHa (0O0pa3oBaHME Ocajka,
BbIJICJICHHUE Ta3a, 00pa30BaHHME BOJbI), ONBITOB, WLUIIOCTPUPYIOIIHUX HPUMEPHI
OKHCJIUTENbHO-BOCCTAHOBUTENIBHBIX pPEAaKUUi (TOpeHne, peakluu pasiioKeHus,
COEIUHEHMSI), pacllO3HaBaHWE HEOPraHWYECKUX  BEIIECTB C  IOMOILBIO
KA4ECTBEHHBIX PEAKIIUNA HA HOHBI, PEIICHUE DKCIIEPUMEHTAIBHBIX 3a/1a4.

HeMmeTauibl ¥ MX COeAMHEHUA

OOmass xapakTepucThka TrajoreHoB. (OCOOEHHOCTH CTPOEHUs aTOMOB,
XapakTepHble CTeneHu okucieHus. CTpoeHue u (U3NYECKue CBOMCTBA MPOCTHIX
BELIECTB — FAJIOT€HOB. XMMUYECKHE CBOMCTBA Ha MPUMeEpE XJ10pa (B3auMOEHCTBHE
C MeTajulaMH, HEeMeTallJlaMH, Menoyamu). XjopoBonopod. CossHas KHUCIOTa,
XUMHUYECKUE CBOWCTBAa, [OJydYyeHHE, NpUMEHeHue. JleiictBue Xxyopa u
XJIOPOBOAOPOZA HA OPTAHU3M YelnoBeKa. Baxxnenmue XJ1opuasl 1 UX HAX0XKAECHUE B
IPUPOJIE.

O6mas xapaktepuctuka snemMeHToB VIA-rpynmbel. OCoOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okuciaeHus. CTpoeHue U (U3NYECKue CBONCTBA
IPOCTBIX BEUIECTB — KUCIOPOJIa U Cepbl. AJIOTPONHBIE MOAU(DUKAIIMN KUCIOPOa
U cepbl. XuMudeckue cBoiicTBa cepbl. CepoBOIOpOA, CTPOEHUE, (PU3HYECKHE U
XUMHUYECKUE CBOMCTBA. OKCHIBI CEpbl KaK NMPEACTaBUTEIN KUCIOTHBIX OKCHJIOB.
CepHnast kucnoTa, PU3NYECKUE U XUMUYECKUE CBOMCTBA (00II1e KaK MPeACTaBUTENS
KJlacca KUCJIOT U crneuuduueckue). XUMHUECKHE PEaKLWH, JIEKAUMe B OCHOBE
IPOMBIIUIEHHOIO CrHoco0a MOMy4eHUs CepHOM KUcnoThl. [IpuMeHeHue cepHou
KuciaoTel. ConM CepHOM KHCIOTHI, KadeCTBEHHas peakuus Ha CyJiab(paT-HuOH.
Haxoxnenue ceppl M €€ COCNMHEHUHA B TIpUpOJie. XUMHYECKOE 3arpsi3HEHHE
OKpYXAaIOLIEH Cpelbl COCOUHEHUSMH Ccepbl (KHUCIOTHBIE MOXKIW, 3arpsA3HEHUE
BO3/lyXa ¥ BOAOEMOB), CLIOCOOBI €ro MPe0TBPAICHHUS.



O6mias xapakrepuctuka siaeMeHToB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIEHHs. A30T, paCIpOCTpaHEHHE B MPHUPO/IE,
¢usnyeckue u XxumMuieckue cpoiictsa. Kpyrosopor azora B npupoje. AMMHAK, €T0
(u3nUecKre U XUMUYECKUE CBOMCTBA, MOIy4YeHHE U npuMeHeHne. Coln aMMOHMS,
ux QU3NUECKUE U XMMUYECKHE CBOMCTBA, MpUuMeHeHne. KauecTBeHHast peakius Ha
WOHBl aMMOHMs. A30THAasl KHUCJIOTa, €€ MoJydeHue, PU3NYecKue U XUMHUYECKUE
cBOlCcTBa (0OmME Kak TMPEJACTAaBUTENS Kiacca KHUCIOT M CcHenupudecKue).
Hcnonb3oBaHne HUTPATOB U COJIEH aMMOHHMSI B KaUECTBE MUHEPATIbHBIX YI00pEHUN.
XHUMHUYECKOE 3arpsA3HEHUE OKPY>KAIOIIEH Cpeibl COETMHEHUIMH a30Ta (KUCIOTHbIE
JOXAH, 3arps3HeHHe BO3Ayxa, MouBbl U BogoémoB). docdop, amioTponHbie
monudukanuu docdopa, Gusndeckue u xumudeckue cBorictea. Oxcun docdopa
(V) u dochopnas xucmora, pusmyeckrue M XUMUYESCKHE CBOWCTBA, TOJYYCHUE.
Ucnonb3oBanue hochaToB B KauecTBe MUHEPATIBLHBIX YI00PEHHIA.

O6mias xapaktepuctuka sneMeHToB IVA-rpynmbel. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENICHN OKUCIIEHUS. Y TIIEPO/, aJTIOTPOITHbIE MOAU(DUKALINH,
pacnpocTpaHeHue B MpUpPoAe, PU3NUECKHE U XUMUYECKHE CBOWCTBA. AJicOpOLHS.
Kpyrosopor yrimepona B mnpupoae. Okcuisl yriepojaa, UX (U3HUECKHE U
XUMHUYECKME CBOMCTBA, JIEUCTBUE HA JKHUBBbIE OPraHU3Mbl, T[OJIy4YE€HUE U
IpUMEHEHHE. DKOJOTHYEeCKHe MPOoOJIeMbl, CBs3aHHbIe ¢ okcuaoM yriepoxaa (1V),
TUIIOTEe3a TJI00ATIbHOTO TMOTEIJICHUsI KJIMMaTa, NMapHUKOBBIM 3¢ @dekT. YronbHas
KUCTIOTa W €€ coiM, uX (PU3MUecKkue M XUMHUYECKHUE CBOICTBA, MOJy4YEHUE U
npuMmeHeHue. KadecTBeHHass peakiusi Ha KapOoHaT-uoHbl. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEAULIMHE, IPOMBIIIJIEHHOCTH U CETbCKOM XO0351CTBE.

[lepBoHauanbHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCAUHEHUSX
yraepoja (MeTaH, 3TaH, 3TUJICH, alleTHIIEH, TaHOJ, TJIMLIEPUH, YKCYCHAsl KUCIIOTa).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (Yyroib, NPUPOAHBINA Ta3, HeDTH),
OPOAYKTHI WX TepepaboTku (O€H3WH), MX pOJib B OBITY U TMPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJIOrMYECKU BaXKHBIX BELIECTBAX: KUpaX, OeNKax, yriieBojax — 1 ux
poiM B OKM3HM ueJoBeKa. MarepuanbHOE €IMHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCTUHEHUM.

KpemHuii, ero ¢usnyeckue M XHUMHYECKHME CBOMCTBA, IIOJIYyYEHUE U
npuMmeHeHue. CoenquHenus KpeMHuus B npupoje. O01ue npeacraBieHus 00 OKCuae
kpemuus (IV) u kpemHueBoil kucinore. CHUIMKATBI, UX UCIIOJIb30BaHUE B OBITY, B
IPOMBIIUIEHHOCTH. BakHeilllre CTpOUTENbHbIE MaTepuasbl: KEpaMHKa, CTEKIIO,
eMeHT, OeToH, xene300eToH. [IpoGnembl  0e30mMacHOr0  UCIMOIb30BAHUS
CTPOUTENBHBIX MAaTEPUAIIOB B MOBCEIHEBHON KU3HU.

Xumuueckuit IKCnepumenm:

U3y4eHHE 0Opa3IlOB HEOPTaHWYECKHUX BEIIECTB, CBOWCTB COJISTHOW KHUCIIOTHI,
NIPOBE/ICHNE KAUYECTBEHHBIX PEAKIUN Ha XJIOPUJ-UOHBI U HAOJIIOICHHE MPU3HAKOB



UX TMPOTEKaHUs, OMBITHI, OTpaXkarollue (QU3NYECKHe M XHMHYECKHE CBOMCTBA
rajJIoreHOB M MX COCIMHEHUN (BO3MOYKHO MCIIONb30BaHUE BHUIEOMATEPUATIOB),
O3HAKOMJIEHHUE ¢ 00pa3liaMy XJIOPHUI0B (FaJIOT€HUI0B), O3HAKOMJIEHHE ¢ 00pa3LaMu
cepbl M €€ COeAUMHEHUSIMU (BO3MOXKHO MCHOJIb30BAHUE BHJEOMATEPHAIIOB),
Ha0JII0/IeHHE Mponecca 00yrJIMBaHUs caxapa MoJ| JeHCTBUEM KOHIIEHTPUPOBAHHOM
CEpHOI KUCIIOTHI, U3y4YE€HUE XUMUYECKUX CBOMCTB pa30aBIeHHON CEPHOM KUCIIOTHI,
NpOBEJCHNE KaUYEeCTBEHHOM peakluu Ha Cylb(paT-uoH U HaOJII0JeHIe IpU3HaKa eé
OPOTEKAHMsI, O3HAKOMJIEHHE C (PU3MYECKMMHU CBOWCTBaMM a3oTa, ¢ochopa U HX
COEIMHEHUN (BO3MOKHO MCIIOJIb30BAHUE BUIEOMATEPUAIIOB), 00pa3liaMu a30THBIX
u (dochopHBIX yn0OpeHUH, MolydeHrne, coOupaHue, pacro3HaBaHUE U H3YyUYCHHE
CBOMCTB aMMMAKa, IPOBEJACHUE KAYECTBEHHBIX pPEAKUMHA HAa HMOH aMMOHHS U
dochaT-uOH M W3yyEeHUE TMPU3HAKOB HMX MPOTEKAHUS, B3aUMOJECHUCTBHE
KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI C MeAbK (BO3MOYKHO HCIIOJIb30BAaHUE
BUJEOMATEPUAIOB), H3YYEHHE MOJEIEeH KpHUCTAUNIMYECKUX peIIETOK aiaMmasa,
rpadura, QymiepeHa, O3HAKOMIICHHE C MPOIECCOM aiCOPOIMM PaCTBOPEHHBIX
BEUIECTB AKTHUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM IPOTHBOrasa, IMOJIy4YEeHHE,
coOupaHue, pacro3HaBaHUE U U3YyYEHUE CBOMCTB YIVIEKUCIIOTO ra3a, IIPOBEACHUE
KayeCTBEHHBIX PEaKIUil Ha KapOOHAT U CUJIMKAT-UOHBI U U3y4EHHUE NMPU3HAKOB MX
OPOTEKAHMs, O3HAKOMJIEHHWE C MPOAYKIHEH CHJIMKATHOM MPOMBIIUIEHHOCTH,
pelIeHre 3KCIEepUMEHTANbHBIX 3aad Mo TeMe «BakHellme HeMeTambl U uX
COEITUHEHUSI.

MeTanbl 1 MX COeIUHEHUSA

OO6mas xapakTepuCTUKa XMMHUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux noioxeHus B llepuomuueckod cucreme xumudeckux oiementos . .
MenneneeBa u crpoeHus atomMoB. CTpoeHne MeramioB. Mertannuueckasl CBs3b U
METAUINYECKAasT ~ KPUCTAUIMYECKAass  pEIETKA.  DJIEKTPOXUMHUYECKHNA  psf
HanpsLKeHU MetayioB. OU3NYecKHe U XMMUYECKHE CBOMCTBAa MeTaiioB. OOmue
CHocoObl MoNydeHus: MeTayyioB. lloHATHE O KOPpPO3WMM METAIOB, OCHOBHBIE
CIIOCOOBI 3aIIUThI UX OT KOoppo3uu. CriiaBsl (CTajb, YyT'yH, JIOPATIOMUHUN, OpOH3a)
U UX IPUMEHEHHUE B OBITY U MPOMBIIUIEHHOCTH.

[lenounbie MeTauibl: NoJIokeHUE B llepuoanueckoil cucteMe XMMHYECKUX
anemenToB JI. V1. MeHaeneeBa, CTpOEHHE MX aTOMOB, HAXOXKIACHHE B IPHUPOJE.
dusnueckre U XMMUYECKUe CBOICTBa (Ha mpumepe HaTpust U Kaiusi). OKCUabl U
TUAPOKCUIBl HaTpusi W Kanus. [IpuMeHeHue ImIeNOYHbIX METANIOB M HX
COEIMHEHN.

[lenoyHo3eMenbHble METAUIbl MarHuid M KalbLMW: [OJOXEHHE B
[lepuoanueckont cucrteMe xumuueckux 3jieMmeHToB 1. . MenaeneeBa, CTpoeHUE UX
aTOMOB, HaXOXJAEHUE B Npupoze. Pu3nueckue U XMMUYECKUE CBOMCTBA MArHus U



Kanblus. BaxuHeime coeTMHEHNUS KabIus (OKCHI, TUIAPOKCHU, COIH). KECTKOCTh
BOJIbI U CIIOCOOBI €€ YCTpaHEHHUS.

AmroMuHUNA: ofoxeHue B [lepuoanueckoil cucteMe XUMHUYECKUX 3JIEMEHTOB
JI. 1. MenneneeBa, CTpOEHUE aTOMa, HAaXOXIECHHE B npupone. Puzndeckue u
XUMUYECKHE CBOMCTBA altOMUHUS. AM(OTEpHbIE CBOMCTBA OKCHUAA U TUIIPOKCH]IA
ATIOMUHUSL.

Kenezo: nonoxenue B [leprogudeckor CUCTEME XMMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa, CTpoeHHE arToMa, HaxoXJaeHue B Ipupoae. Dusnueckue u
XUMUYECKHe CBOMCTBA kene3a. OKCUbl, THAPOKCUIBLI U comu xkene3a (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJIYUYCHHE.

Xumuyeckuii IKCnepumenm:

O3HAKOMJICHHME C o0pa3llaMud METAUIOB U CIUIABOB, UX (PU3UUECKUMHU
CBOMCTBAMH, M3Yy4YE€HHME pE3yJbTaTOB KOPPO3UM  METAIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPHUATIOB), OCOOEHHOCTEH B3aUMOJIEUCTBHUS OKCHIA
KBS M HATpUs C BOJOM (BO3MOXHO HCIIOJb30BAHUE BHJIEOMATEPUAIIOB),
VCCIIEIOBAHNUE CBOMCTB KECTKOM BOJIBI, MPOLECCA TOPEHHUS Kele3a B KUCIOPOJIE
(BOBMOKHO  HMCIIOJIb30BaHWE  BHJIEOMATEpPUANIOB), MMPU3HAKOB  MPOTEKAHMS
Ka4eCTBEHHBIX PEaKIMil Ha MOHBI: MArHUs, KaJIbIHs, ATFOMUHMS, IIUHKA, xerne3a (1)
u xene3a (1), menu (Il), HaOnmroneHne u omnucaHue MPOIECCOB OKpaIIMBAHUS
IJIaMEHU MOHAMU HATpusl, KaJlus W Kajdbluid (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPUAIIOB), UCCIIeIOBaHNE aM(OTEPHBIX CBOMCTB THIPOKCHU/IA ATIOMUHUS U
TUAPOKCUAA LIMHKA, PEIICHUE SKCIEPUMEHTANBHBIX 3a7a4 1no Teme «BaxuHelmue
METaJUIbl U UX COETUHEHUS.

XuMHS M OKPYKAOLIA"A cpeaa

BemecTtBa m marepuansl B IOBCEJHEBHOW W3HM 4elOBeKa. bezomacHoe
UCTIOJIb30BaHUE BEIIECTB U XMUMHYECKUX peakimii B ObiTy. [lepBas momorms mpu
XUMUYECKUX 0KOrax v OTPaBIICHUSIX.

XUMHUYECKOE 3arps3HEHUE OKpYXKarIieh cpeabl (MpeienbHas I0mycTuMas
KOHIeHTpalus BemiecTs, aanee — [1JIK). Ponb xuMuu B pemieHnn 3K0I0rHYecKux
npo0seM.

Xumuueckuii IKCnepumenm:

u3ydeHre oOpa3lioB MaTepUaioB (CTEKJIO, CIUIaBbl METAJJIOB, MOJUMEPHBIE
MaTepHuaJbl).

Mescnpeomemmnule ceasu

Peanmu3annsa MeXnpeIMETHBIX CBSI3€M INPU W3YYEHHM XUMHHM B 9 Kiacce
OCYUIECTBIISIETCS. 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHATUN, TaK W MOHSATHUM, SIBISIOMINXCS CUCTEMHBIMH JJISI OTJIEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.



OOmume eCTECTBCHHO-HAYYHBIC TMOHATHS: HAy4dHBIM (DaKT, TUMOTE3a, 3aKOH,
TEeOpus, aHajdu3, CHUHTE3, KiIaccuPukauus, TMEepUOIUYHOCTh, HAOIIOIEHNE,
AKCIIEPUMEHT, MOJCIIMPOBAHUE, HW3MEPEHHUE, MOJeib, SBICHUE, TaPHUKOBHIN
3 dekT, TEXHONOT U, MaTEpUAIIbI.

dwusrka: Matepus, aToM, JJICKTPOH, POTOH, HEUTPOH, HOH, HYKJIH/I, H30TOIIbI,
PaANOaKTUBHOCTb, MOJIEKYJIa, AIEKTPUYECKUM 3aps, MIPOBOJTHUKH,
MOMYIPOBOAHUKH, JIUIJCKTPUKU, (POTODIIEMEHT, BEIIeCTBO, TEI0, O0BEM,
arperaTHoe COCTOSIHHE BEIIECTBa, ra3, pacTBOpP, PACTBOPUMOCTD, KPUCTAIITUIECKAsT
pemérka, CIUiaBbl, (PU3NYECKHE BEIWYUHBI, SAMHHUIIBI U3MEPECHUS, KOCMHYECKOE
IPOCTPAHCTBO, IJIaHETHI, 3BE3/1b1, CoHIIE.

buonorus: dorocunTes, npixanuwe, Ouocdepa, SKOCUCTEMA, MHUHEPAITbHBIE
yIOOPEHHSI, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIIHHBIC BEISCTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE MOPO/IbI, MOJIE3HbIE
UCKOIaeMbIe, TOTUTMBO, BOJHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3ydbTaThl OCBOEHHUS MPOrPaMMbl OCHOBHOTO OOIIEro
0o0pa3oBaHMsI JOCTUTAIOTCS B XOA€ OOyUYEHUS XMMUU B €IUHCTBE y4eOHOU H
BOCTIMTATEIBHON JIEATEIHLHOCTH B COOTBETCTBUH C TPAAUIIMOHHBIMUA POCCHICKUMHU
COLIMOKYJIBTYPHBIMM U JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMM, HPHUHSTHIMU B
obmiecTBe MpaBWIaMH M HOPMAaMH TOBEIEHHUS U CHOCOOCTBYIOT Ipolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHS M COIUAIN3AINN 00YyJarOIIUXCSl.

JIMYHOCTHBIE  pe3yNbTaThl  OTPAXAIOT  TOTOBHOCTh  OOyYarOUIUXCS
PYKOBOJACTBOBATbCA CHUCTEMOM IO3UTUBHBIX IIEHHOCTHBIX OpHUEHTALUH MU
paciIMpeHne OmbITa ACATEIHLHOCTH Ha €€ OCHOBE, B TOM YHCIIE B YaCTH:

1) mnaTpuoTHYECKOr0 BOCIUTAHNS

LIEHHOCTHOT'O OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
U Hay4YHOMY HACIEAMIO, TMOHUMAaHUS 3HAYEHHS XUMHUYECKOW HAyKu B KHU3HU
COBPEMEHHOI'0 OOIIEeCTBA, CIOCOOHOCTH BIAJETh JOCTOBEPHOH MH(pOpManuei o
NEPEOBBIX JOCTMKEHHUSIX M OTKPBITUSIX MHPOBOM M OTEYECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOICTBE MHpa M 0OIIECTBa;

2) rPaKIaHCKOT0 BOCTIMTAHUS

OPECTaBICHUS O COLMAJIbHBIX HOpPMax M MpaBWIaX MEXINYHOCTHBIX
OTHOIIIEHUH B KOJUIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
TI0JIE3HOM, Y4eOHOMCCIIE0BATENHCKOM, TBOPUECKON U IPYTUX BUAX ICATEIHHOCTH,
TOTOBHOCTHM K pPa3HOOOpa3HOM COBMECTHOM MAEATEIbHOCTH IPHU BBINOJIHEHUU
y4eOHBIX, IMO3HABATENbHBIX 3a/1a4, BBINOJHEHWH XHMHUYECKUX SKCIIEPUMEHTOB,
CO3JIaHUH YUE€OHBIX TPOEKTOB, CTPEMIICHHSI K B3AUMOIIOHUMAHUIO U B3aUMOITOMOIIT!
B IIpoLiecce ITOW yueOHOM AeATeIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEJCHUE
U TIOCTYNKH CBOMX TOBapUUIEH C MO3UIMH HPABCTBEHHBIX U IMPABOBBIX HOPM C
y4ETOM OCO3HAHUSA IMOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMA:

MHUPOBO33PEHUYECKHE NPEICTaBICHHUS O BELIECTBE U XUMHUYECKOW pEaKIMH,
COOTBETCTBYIOILIMUE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKM M COCTABISIOLINE
OCHOBY JUIS TIOHMMAaHHUS CYITHOCTH HAyYHOW KapTHUHBI MHUpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pAa3BUTHS TPHUPOIBI, B3aMMOCBS3SIX YEIOBEKA C
OPUPOJHON Cpesloil, O poJi XMMHHU B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

NO3HaBaTebHbIE MOTHBBI, HAIIPABJICHHbIE HA MOJYyYE€HUE HOBBIX 3HAHMN IO
XUMHUH, HEOOXOIUMBIC NJii OOBSCHEHHS HAOJI0/IaeMbIX MPOIECCOB M SIBJICHUM,
NO3HABATENbHOW, MH()OPMAIIMOHHON W YHUTATEIhCKOW KYIbTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITENIbHOM pabOThl C yuyeOHBIMH TEKCTaMM, CIPABOYHOMN



JUTEPATYpOH, JIOCTYIHBIMM TEXHUYECKUMHU CPEICTBAMH  HMH(POPMAITMOHHBIX
TEXHOJIOTUM;

UHTEpeC K OOYYCHHI0O M TO3HAHUIO, JFO003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K caMOOOpa3OBaHMIO, TMPOCKTHOM W  HCCIEI0BATEIHCKOMN
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOYYCHHS B
JaJIbHEHIIIEM;

4) popMuUpOBaHUS KYJIbTYPHI 3T10POBbSI:

OCO3HAHHWE TIICHHOCTH JKW3HHM, OTBETCTBEHHOT'O OTHOIICHHUS K CBOEMY
3JI0POBBIO, YCTAaHOBKH Ha 3J0POBBIM 00pa3 »KW3HU, OCO3HAHHUE TOCICACTBUN M
HENPUITUE BPEAHBIX MPUBBIYEK (YIOTPEOJIICHUS aJIKOTO0JIsl, HAPKOTHKOB, KypeHUs),
HEOOXOIMMOCTH  COONIOZICHUSI TMPaBWJI OE30MacHOCTH TIPU  OOpaIleHUuu C
XUMHUYECKUMU BEIECTBAMH B OBITY U PEATbHON KU3HM,

5) Tpya0BOr0 BOCTIMTAHUSI:

HMHTEpeC K MPaKTUICCKOMY M3YUYCHHUIO TTPodeccrii U Tpy/ia pa3IudHOro poja,
yBOXEHHUE K TPYLY B PE3YJIbTaTaM TPYIOBOM IEATEILHOCTH, B TOM YUCJIE HA OCHOBE
NPUMCHEHUSI  MPEAMETHBIX 3HAHWMA 10 XWMHH, OCO3HAHHBIA  BBIOOD
WHUBUIYaJbHOU TPAECKTOPUHU MPOJIOKEHUST 00pa30oBaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIIECTBEHHBIX HHTEPECOB M IMOTPEOHOCTEH,
yCTENTHON MPodeCCHOHATBHON ACSITEIBHOCTH M Pa3BUTHsI HEOOXOIMMBIX YMEHUH,
TOTOBHOCTH aIalTHPOBATHCS B MPOGECCHOHANBHON CPEJIC;

6) IKOJIOrHYECKOr0 BOCIIUTAHMS

AKOJIOTHYECKH 11eJIeCO00pa3HOe OTHOIICHHE K MTPUPOE KaK UCTOUHUKY KU3HU
Ha 3emiie, OCHOBE €€ CYIIeCTBOBAHMS, IOHWMAHHWE IIEHHOCTH 3J0POBOTO M
O0e3zomacHOoro o0Opa3a >KU3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3UYECKOMY M TICHUXMUYECKOMY 3JI0POBBIO, OCO3HAHHE IIEHHOCTH COOJIIOJICHHS
TpaBmII 0€30ITaCHOTO MTOBEACHUS TP pabOTe C BEIIECTBAMH, a TAK)KE B CUTYaIUsX,
YTPOKAIOIIHX 3I0POBBIO U JKU3HU JIFOJICH;

CIIOCOOHOCTH TPUMEHSATh 3HAHUS, MOJydaeMble TIPH M3YYCHHH XUMUH, IS
pelieHus 3aj1a4, CBSI3aHHBIX C OKpY>Karoleld IPUPOIHON CPeIoH, JJIs TTOBBIIIICHUS
YPOBHS  DKOJOTHYECKOW KYJIbTYpPhl, OCO3HaHHUS TJ00adbHOTO  XapakTepa
AKOJIOTHYECKUX TMPOOJeM M IMyTeH WX pEemeHUs MOCPEACTBOM METOIOB XUMUH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCSA MM B ITO3HABATEILHOM,
KOMMYHHKAaTUBHOM U COITMATILHOMN ITPaKTHKE.

METANPEAMETHBIE PE3YJIBTATDBI

B cocraBe wMeranmpeaMeTHBIX pPE3YIbTAaTOB BBIICISIOT 3HAYMMBIC TS
dbopMupoOBaHUsI MUPOBO33PEHUS OOIICHAYYHBIC TOHATHS (3aKOH, TEOPHSsl, TPUHITHII,
rurnore3a, (QakT, CUCTEMa, TMPOIECC, OIKCIEPUMEHT U JPYroe.), KOTOpbIe
UCTIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX TpPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HAHUHU W3 ATUX MPEIMETOB (HOPMHPOBATH IMPEACTABICHHUE O IEITOCTHOMN



HAy4YHOU KapTUHE MHUpA, U YHUBEpCaJbHbIE YUeOHbIC NEUCTBUA (ITO3HABATEIBHEIE,
KOMMYHUKATUBHbBIC, PETYJIATUBHBIC), KOTOpbIE OOECIEeYUBAIOT (opMUpOBaHUE
TOTOBHOCTH K CAaMOCTOSITEIbHOMY IUIAHUPOBAHHUIO U OCYIIECTBICHUIO Y4eOHOU
NEeSATENTbHOCTH.

Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE [1efiCTBUSA

ba3oBble jjornueckue aeiicTBus:

YMEHHUS HCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHUS NPH OCBOCHUU
3HAHUMU: PACKPBHIBATH CMBICI XUMHUYECKUX MOHATHUU (BBIACIATH WX XapaKTEpHbBIC
NPU3HAKU, yCTAaHABIWBATh B3aUMOCBS3b C JAPYTMMHU TOHITHUSMH), WCIOIH30BATh
TOHSITHS JJIs1 OOBSICHEHUS OTACIbHBIX (PAKTOB U SIBIICHUM, BHIOWpATh OCHOBAHUS U
KPUTEPHUH ISl KIACCH(PUKAIMA XUMHUYECKUX BEIIECTB M XMUMHUYECKUX PEaKIUH,
yCTaHABJIMBATh MPUUYUHHO-CIEJICTBEHHBIE CBSI3M MEXKIYy OOBEKTAMH HW3Yy4YeHUS,
CTPOUTH JIOTUYECKHE pACCYXKACHUsS (MHAYKTHUBHBIC, AEIYKTUBHbIE, [10 aHAJIOTUN),
JIeNIaTh BBIBOJIBI U 3aKJIIOUYCHUS;

YMEHHUE TMPUMEHITh B TPOLIECCE€ TMO3HAHMSI MOHATUS (MpPEIMETHBIE W
MeETaInpeaMETHbIE), CUMBOINYECKHUE (3HAKOBBIE) MOJIEH, UCTIOIb3yEMbIE B XUMUU,
npeoOpa3oBhIBaTh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIENIbHBIE TIPE/ICTABIICHUS —
XUMUYECKUH 3HAK (CUMBOJI DJEMEHTAa), XHUMHUYeckas ¢opMylina U ypaBHEHHUE
XUMUYECKON peakluu — NpU PEelIeHUH Y4eOHO-TI03HABATENbHBIX 3aJ1a4, C Y4ETOM
ATUX MOJICIBHBIX MPEJCTABICHUI BBISIBISATh U XapaKTEPU30BATh CYIIECTBEHHBIC
NPU3HAKH U3YYaeMBIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUECKUX PEAKIUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CJICICTBEHHBIE CBA3UM U
MPOTUBOPEUHUS B U3YyUAEMbIX MIPOIIECCaX U SIBIICHUSX.

ba3oBble ucciaeaoBare/ibCKue 1eiiCTBUS !

YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIE BOIPOCHI B Kaye€CTBE HHCTPYMEHTA
MO3HAHUS, & TAK)KE B KAYE€CTBE OCHOBBI sl POPMUPOBAHMSI TUIIOTE3HI TIO TPOBEPKE
MPaBUILHOCTU BBICKA3bIBAEMBIX CYKJICHUIA;

npuoOpeTeHne OIbITa IO TUIAHUPOBAHUIO, OPTraHU3allMd W TMPOBEIACHUIO
YUEHUYECKHX OJKCIIEPUMEHTOB, YyMEHUE HaOIoJaTh 3a XOAOM IIpolecca,
CaMOCTOSITETTLHO MPOTHO3UPOBATh €r0 Pe3ysbTar, GOPpMYITHPOBATH 000OIIECHUS U
BBIBOJIBI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHMS, COCTABIISITH OTUET
0 MpoJIeTTaHHOM pabore.

PabGora ¢ undopmanmei:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH WM HWHTEPIPETHPOBATH HWH(OOPMAIUIO
pa3JIMUHBIX BUJIOB U (POPM MPE/ICTABICHUS, MOTYYaeMyI0 U3 Pa3HbIX UCTOUHHKOB
(Hay4dHO-TIONYJIIpHAsl JIUTEpaTypa XUMHUYECKOrO COJIepKaHUs, CIpPaBOYHbBIE
nocobusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUMBYIO H
HEOCTOBEPHYIO MH(POPMAIIHIO;



YMEHHUE MPUMEHSTh Pa3IU4HbIC METOJIBI U 3alpOChl MPU MOUCKE U OTOOpE
uHGOpMAIIMM W COOTBETCTBYIOUIUX JaHHBIX, HEOOXOAMMBIX [JIS1 BBITIOJHEHUS
y4eOHBIX U TMO3HABATENbHBIX 3a71a4 ONMPEAEIEHHOr0 TUIIA, TPUOOPETEHHUE OMbITA B
o0JlacT  HMCHOJIb30BaHUS  MH(DPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOT U,
OBJIQJICHUE KYJIbTYPON aKTUBHOTO UCTIOJIB30BaHUS PA3TMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITETILHO BHIOMPATH ONTUMAIBHYIO (pOpMyY TpeacTaBieHus: nHpopMaluu u
WUIIOCTPUPOBATh pEIIaeMble 3a/laud  HECJIOKHBIMU CXEMaMH, JharpaMMamu,
OpyrumMu popMamu rpaduku U UX KOMOMHAIUSMU;

yMEHUE UCIOJb30BaTh M AaHAJIM3UPOBATH B Tpolecce ydyeOHOH U
UCCJIEIOBATEIBCKON JCSITEIBbHOCTH MH(DOPMAIUIO O BIMSHUU TPOMBIIICEHHOCTH,
CEIBCKOI0 XO35MCTBA WM TPAHCIIOPTA HA COCTOSHHE OKPYXkKAIOIIEH NPUPOJHOU
CpEnBbL.

KoMMyHuKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIE 1eCTBUS:

yMEHHUS 3a71aBaTh BONMPOCHI (B X0JIe Uanora v (Min) JUCKYCCUH) 1O CYIECTBY
oOcyXmaeMol TeMbl, (QOpPMYyIUPOBaTH CBOM TPEUIOKEHUS OTHOCUTEIHHO
BBITIOJIHEHUSI TIPEIOKEHHOM 3a/1a4u;

YMEHHA  TPEICTaBISATh  IOJNYYEHHBIE  pPE3yJIbTaThl  MO3HABATEJIbLHOU
NEATEIbHOCTY B YCTHBIX M MHCbMEHHBIX TEKCTax; JAellaTh MPE3CHTALNIO
pPEe3yJAbTATOB BBHIMIOJHEHUS XUMHUYECKOr0 SKCIEPUMEHTa (J1abopaTOPHOrO OIMbITA,
71a60paToOpHOM pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yU€OHOIO MPOEKTA);

yMEHUS y4eOHOTO COTPYJHHYECTBA CO CBEPCTHUKAMHM B COBMECTHOM
MO3HABATEIbHOM W  HCCIEIOBATEIBCKOM  JIEATEIBbHOCTH  TPU  PEUICHUU
BO3HUKAIOUIMX NPOOJIEM Ha OCHOBE Y4éTa OOLIMX HMHTEPECOB M COIJIACOBAHMS
no3utivii (00CyXkaeHus, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JECHCTBH, OIpPEAEICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOM pabOTHI U Apyrue).

PeryasiTuBHbIC YyHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBHUA:

YMEHHE CaMOCTOSITEIBHO ONPENENATh LEIU JEATEIbHOCTH, IUIAHHPOBATH,
OCYUIECTBIISATh, KOHTPOJIUPOBATh M IMPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JIeSITENHHOCTD, BRIOUPATh Harbosee d(PPeKTUBHBIC CITOCOOBI peIeHUsT yUeOHBIX U
MMO3HABATENBHBIX 33J]a4, CAMOCTOSITEIbBHO COCTaBJISITh WM KOPPEKTUPOBATH
MPEJIOKEHHBIM  AJITCOPUTM  JIEUCTBUKA TIPM  BBITIOJIHEHWM 33JaHUA C YYETOM
MOJTyYEeHHsI HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX U PEaKIHUSX,
OLICHUBATh COOTBETCTBHUE IMOJIYUYEHHOIO pe3yjbTaTa 3asiBJICHHON LIeNd, YMEHUE
UCIIOJIb30BaTh U aHAJU3UPOBATH KOHTEKCTHI, Mpe/jiaraeMble B YCIOBUU 3alaHUM.

NPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeamMeTHBIX pPE3yNbTAaTOB IO OCBOCHHUIO 00S3aTEIHHOTO
CONlep KaHMsl, YCTAHOBJIECHHOTO JIaHHOW deaepanbHOil pabodeil mporpammoi,
BBIJICJISIIOT: OCBOCHHBIE OOYYaIOIIMMHUCA Hay4yHbIC 3HAHUS, YMEHUS U CIOCOOBI



JNEUCTBUM, crneuupuyeckue g NOpeIMeTHoW o0macTu  «XuMuUs», BHUJBI
NEATENIBHOCTY MO  IIOJyYEHUIO HOBOI'O  3HAHWs, €ro  MHTEpHpETaluy,
peoOpa3oBaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CUTYaIUsX.

K koHiy oOyuenust B 8 kiiacce npeiMeTHble pe3ysibTaThl HA 0230BOM YPOBHE

JOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y 00YJaIOIIUXCA YMEHUI:

e pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IIOHATHH: aTOM, MOJIEKYJIa,
XUMHYECKUM 3JIEMEHT, IMPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECH
(omHOpPOIHASI M HEOIHOPO/AHAS ), BaJIECHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHasi Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJSpHAs Macca,
MaccoBasi JI0JIsl XUMHUYECKOTO 3JIEMEHTa B COCTUHEHUH, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTEIECHb
OKHUCJICHUSI, XUMHYECKasl peakius, KiaccuPukamusi peakiui: peakiuu
COCAUHEHUS, pEaKUUU PAa3JIOKECHUS, PEaKUUU 3aMEUICHUs, PEeaKLuu
oOMeHa, 3K30- ¥ SHJOTEPMUUYECKHUE PEAKIINH, TEIUIOBOU A((EKT peakiin,
SIIPO aToMa, JIEKTPOHHBIN CIION aTOMa, aTOMHAsI OpOUTaJIh, PaIUyC aTOMa,
XAMHUYECKasi CBA3b, MOJISIPHAS M HEMOJApHAs KOBAJICHTHAs CBSI3b, HOHHAS
CBsI3b, MOH, KAaTHOH, AaHWOH, pacTBOp, MaccoBas JOJIs BEIIECTBA
(MporieHTHAs! KOHIIEHTpAIUs) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHWYECKHUX TMOHATHN U
MIPUMEHSATH 3TU MOHATHS MPU ONMMCAHUU BEIIECTB U UX MPEBPALLICHUN;

e HCIOJNB30BAaTh XHUMHUYECKYIO CHUMBOJHMKY JUIsI COCTaBJICHHS (HOopMys
BEIIECTB U YPABHEHUN XUMUYECKHUX PEAKIIUM;

e OIpEAeNsITh BaJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEHb  OKUCICHMSI  DJIEMEHTOB B  OMHApPHBIX  COCAMHEHUSX,
IIPUHAUIKHOCTh BEUIECTB K ONPEACIEHHOMY KJIACCy COECIMHEHHUM I10
dbopmynam, BHUJ XUMUYECKONM CBsI3M (KOBaJieHTHAas W HWOHHAs) B
HEOPraHUYECKHUX COCINHEHHUSIX;

e packpeiBaTh cMbicia Ilepuogumueckoro 3akona JI. WM. Mengeneesa:
JIEMOHCTPUPOBAaTh IIOHUMAaHUE IEPUOAUYECKON 3aBUCUMOCTU CBOWCTB
XUMHUYECKUX JIEMEHTOB OT MX MOJOXeHusd B llepuomnueckon cucreme,
3aKOHOB COXPAaHEHUsS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYE€HMS, 3aKOHa ABOraapo;

e ONUCHIBATH U XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuoguyeckoit
CUCTEMBbl XMMHMYECKMX DJJIEMEHTOB: pAa3JindarTh TIIOHITUA  «TJIABHAS
noarpynmna (A-rpynmna)» u «mnodoouynas noarpynna (b-rpynna)», maneie u
OoJbIIME TEPUOABl, COOTHOCUTH O0O3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabmuie «llepuoguyeckas cucremMa XUMHYecKux »daeMmentoB JI. U.
MenpeneeBay ¢ YUCIOBBIMM XAPAKTEPUCTUKAMHU CTPOCHHUS aTOMOB



XUMHYECKHUX 3JIEMEHTOB (COCTaB U 3apsil Spa, 00IIee YUCIIO FIEKTPOHOB U
pacnpeziesieHue X 10 AIEKTPOHHBIM CIIOSIM);

KJIACCUPUIMPOBATh XMMHUUYECKUE 3JIEMEHTbI, HEOPraHUYECKHE BEIIEeCTBA,
XUMUYECKHE peakuuu (IO YMCIAYy M COCTaBY YYAacTBYIOLIUMX B pPEAKLUU
BELIECTB, M0 TEIJIOBOMY 3 (PexTy);

XapakTepu3oBaTh (ONUCHIBaTh) OOIIME XMMHYECKHE CBOWCTBA BEIIECTB
pa3IUYHBIX KJIACCOB, MOATBEPKAsl OMMCAHUE NTPUMEPAMU MOJIEKYIISIPHBIX
YPAaBHEHHMM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINN;

MPOrHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTU OT UX KaU€CTBEHHOTO
COCTaBa, BO3MOXKHOCTM IIPOTEKAHUS XHMMHYECKUX IPEBpALICHUN B
pa3IUYHbBIX YCIOBUSX;

BBIYUCIIATH OTHOCUTENBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MACCHI BEIIECTB,
MacCOBYIO JIOJIF0 XHMHUYECKOrO 3JIeMEHTa MO (opMysne COEAUHEHMS,
MacCOBYIO JIOJIFO BEIIECTBA B pACTBOPE, IPOBOAUTH PACUETHI 10 YPAaBHEHHIO
XAMUYECKON PEAKIIHNH;

IPUMEHSATh OCHOBHBIE ONEPALlMU MBICIIUTEIbHOMN 1€ATETbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, O00O0OIIEeHHE, CHCTEMaTU3alLUI0, KIAaCCU(PHUKAIUIO,
BBISIBJICHUE ITPUYMHHO-CIIEICTBEHHBIX CBSI3€d — JUISl M3YYEHHsI CBOMCTB
BEUIECTB M XHMHYECKMX PpEaKIMil, E€CTECTBEHHO-HAYYHBIE METOJbI
NMO3HAaHUSA — HAOJIOJEHUE, H3MEpPEHUE, MOAEIHPOBAHUE, SKCIEPUMEHT
(peanbHBINA U MBICTICHHBIN);

CJIEZIOBATh MpaBUiIaM MOJIb30BAaHUS XUMHUYECKOM MOCYA0N U TaOOPATOPHBIM
o0OpyaOBaHMEM, a TakKe NpaBWiIaM OOpallleHHs C BElleCTBaMU B
COOTBETCTBHUM C MHCTPYKLUMUSIMH TIO BBINOJIHEHUIO J1abOpaTOPHBIX
XMMHUYECKHX OIMBITOB MO MOIYYEHHUIO U COOMPAaHHUIO Ta3000pa3HbIX BEIIECTB
(BomopoAa M KHCIOPOAA), MPUTOTOBICHUIO PACTBOPOB C ONpPEACIEHHON
MacCOBOW J0JIEM PacCTBOPEHHOIO BEILECTBA, IUIAHUPOBATH U IMPOBOAUTH
XUMUYECKUE SKCIIEPUMEHTHI IO PACIO3HABAHHUIO PACTBOPOB WLIENOYEH U
KHCJIOT C ITOMOUIbI0 MHAMUKATOPOB (JIAKMYC, (peHOon(TanenH, METUIOPAHK

U pyrue).

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

pacKpbIBaTh CMBICJ OCHOBHBIX XHWMHUYECKHUX MOHSATHNA: XHWMHYECKHMA
JJIIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, AHWOH, IPOCTOE BEILIECTBO,
CIIO)KHO€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCJICHHSI, XUMUUYECKasi peaKilysi, XUMUUECKasi CBS3b, TEIIOBOM 3dexT
peakuuu,  MOJb, MOJAPHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, 3JIEKTPOJIUTHYECKAsT UCCOLUAINS, PEAKIUU HOHHOTO
oOMEeHa, KaTalu3arop, XHMHYECKOE paBHOBECHE, OOpaTUMble H



HeoOpaTUMbIC pEaKIUU, OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUU,
OKHCJIUTENh, BOCCTAHOBUTEIb, OKUCJIEHUE U BOCCTAaHOBJICHUE, aJUIOTPOIHSI,
aM(}OTEepPHOCTD, XUMHUYCSCKas CBSI3b (xoBajyieHTHas, HOHHAs,
METaJUTMYECKas ), KpUCTAIUTMNYECKAS PEMIETKA, KOPPO3HSI METAILIIOB, CILIABBI,
CKOpPOCTh XMMHUYECKON PEAKIUM, MPEAECIbHO JOMYCTUMAasi KOHUCHTpAIU
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aMMOCBSI3b  OCHOBHBIX XMMUYECKUX IIOHATHH U
MPUMEHSITh ITU TIOHSTHUS NMPU ONMKUCAHUM BEUIECTB U X MPEBPAILICHUII;
UCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBJICHUS (pOpMys
BEILIECTB U YPABHEHUN XUMHYECKUX PEAKIIUM;

ONPENECIISITh BAJICHTHOCTh U CTENICHb OKUCIICHUS XUMUYECKHUX 3JIEMEHTOB B
COCAMHEHUSAX PA3JIMYHOrO COCTaBa, MPUHANJICKHOCTh BEIIECTB K
ONpeeIEHHOMY KJIacCy COCIMHEHUH 1o (dopMysnaM, BUI XUMHYECKOH
CBs3W (KOBWJICHTHAs, WOHHAs, META/NIMYECKas) B HEOPTraHMYECKUX
COCIMHEHUAX, 3apsii MOHA M0 XUMUYECKON (popMmyie, XapakTep cpeasl B
BOJIHBIX PacTBOpPax HEOPraHWYECKUX COCAMHEHHH, THI KPHUCTAJIUYECKON
PEIETKM KOHKPETHOTO BEIIECTBA;

packpsiBath cMbIica llepuomnueckoro 3akona JI. M. MenneneeBa u
JIEMOHCTPUPOBATh €ro IMOHMUMAHHUE: ONHUChIBATH W XAPAKTEPHU30BATh
tabnuunyo Gopmy llepuoandeckoit CUCTEMbl XUMHUYECKUX JJIEMEHTOB:
pa3IMyuarth TMOHATHS «rjaBHas mnoarpynmna (A-Tpymnma)» u  «moOodYHast
noarpynna (b-rpynma)», Manble W OONBIIHE IEPUOABI, COOTHOCHUTH
0003HauYEeHUS!, KOTOPbIE UMEIOTCS B IEPUOIMUECKOM TabuIIe, C YUCTOBBIMU
XapaKTePUCTUKAMU CTPOCHHUS aTOMOB XMMHYECKUX DJIEMEHTOB (COCTaB U
3apsin sjapa, oOIIee YHCIO DJJISKTPOHOB U pPACHpe/elieHHe WX 10
AIICKTPOHHBIM CIIOSIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B M3MECHCHUU
CBOIWCTB 3JIEMEHTOB M WX COCIMHCHHHN B MPEAEIaX MaJIbIX MEPUOAOB U
IJIaBHBIX MOATPYNIN C YYETOM CTPOCHHS UX aTOMOB;

KJIaCCU(UIIUPOBATh XUMUUYECKHE DJIEMEHTHI, HCOPraHWYECKHE BEIIECTBA,
XUMHUUYECKHE PEaKIMU (MO0 YMCIy M COCTAaBy Y4YacTBYIOIIMX B PEAKIIMHU
BEILIECTB, MO TEIIOBOMY A(P(EKTy, M0 U3MEHEHUIO CTENEHEW OKUCIICHUS
XUMUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBAThH) OOIME W CHEeU(UUECKHEe XUMHUUYECKHE
CBOMCTBAa MPOCTBIX M CJIOXHBIX BEIIECTB, IMOJATBEPKIAsT OMUCAHUE
MPUMEPAMUA MOJIEKYJIIPHBIX M HOHHBIX YPAaBHEHUW COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIII;

COCTABJIATh YPABHEHUS DJIECKTPOJUTHUYECKOW JUCCOLMALUM  KHUCIIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKLIUA MOHHOTO



oOMEHa, YypaBHEHHUS pEaKIUd, MOATBEPXKAAONINX CYIIICCTBOBAHUE
TCHETUYECKOU CBSI3M MEXKIY BEIIECTBAMH Pa3IUYHBIX KJIACCOB;
pPacKpbhIBaTh CYIIHOCTh OKHCIWTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIHMA
MOCPEIICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCca ATUX PEaKIIN;
MPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBUCUMOCTH OT WX CTPOCHWSI,
BO3MOXKHOCTH TIPOTEKAHUS XHUMHYECKUX TPEBpaIlleHud B Pa3IuIHBIX
YCIIOBUSIX;

BBIYHCIIATH OTHOCHTEIBLHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAcChI BEIIIECTB,
MAacCOBYIO JIOJIF0 XHUMHYECKOTO »JJeMeHTa 1o (opMysie COCTMHCHMS,
MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI 110 YPAaBHEHHIO
XAMUYECKON PEAKIINH;

COOTI0IaTh TIPaBUIIA TTOJIB30BAHUS XUMUYIECKOM MOCYI0M 1 JTab0paTOPHBIM
o0Opy/lOBaHMEM, a TakK)Ke IpaBwiIa oOpalleHus C BeEIIeCTBAMU B
COOTBETCTBMM C HHCTPYKIHMSMHU TI0 BBINOJHEHHUIO JIaOOpPaTOPHBIX
XUMHUYECKUX OMBITOB 10 TIOJYYCHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMMaka 1 yriaeKkucsoro rasa);

MIPOBOIUTH PEAKIINHU, TTOATBEPKAAIOIINE KaueCTBEHHBI COCTaB Pa3INYHbIX
BCIIIECTB: PACIIO3HABATh OIBITHBIM MYyTEM XJIOPUI-, OPOMHI-, HOAUI-,
kapOoHat-, (ocdar-, cunMkar-, Ccyiabdar-, TUAPOKCHUI-UOHBI, KATHOHBI
aMMOHHS W HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

MIPUMEHSTH OCHOBHBIC OIEPAIIMH MBICIIUTEIILHOM JIeATEIbHOCTH — aHAJIN3 U
CUHTE3, CpaBHEHUE, 0000IIEHNE, CUCTEMATU3AIIHUIO, BBISIBIICHUE IPUYUHHO-
CJICICTBCHHBIX CBS3€H — JUIA M3YYCHHSI CBOWCTB BEIIECTB M XMMHYECKUX
peakIuii, eCTECTBEHHO-HAyYHbIC METO/bl IIO3HAHUS — HaOJI0JICHHUE,
HU3MEpEHUE, MOACIMPOBAHUE, DKCIICPUMEHT (PEaIbHBIN M MBICIICHHBIHN ).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KUIACC

Ne i/

HaumeHoBaHue pa3iesioB U TeM
NMPorpamMMmblI

KoanuecTBo yacoB

Bcero

duekTpoHHble (LM poBbIe) 00pa3oBaTeJIbHbIE
pecypchbl

Pasznen 1. HepBOHa‘laJIbHLIe XUMHUYECCKHUEC ITOHATHUSA

XuMHUsT — BakHast 00J1acThb

11 €CTECTBO3HAHMSI U TPAKTUYECKON 5 bu6mmoreka LIOK https://m.edsoo.ru/7f41837c
JeSITeIbHOCTH YeJIOBeKa
1.2 BemecTBa 1 XuMHUYeCKHE peaKIuu 15 bu6mmorexa LIOK https://m.edsoo.ru/7f41837c
Hroro mo pazneny 20

Pa3znen 2. BaxHeilline npeacTaBuTe/ M HEOPraHM4eCKNX BeleCcTB

Boznyx. Kucnopoa. Ilonsitue 06

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

2.2 OAOPOALLIOIBITHE O RACTOTax | 8 bu6mmoreka IIOK https://m.edsoo.ru/7f41837c
COJISIX
Bona. P L 0

2.3 048, TaCTROpHL. LIOWITHE 0 5 bubnmoreka [{OK https://m.edsoo.ru/7f41837¢c
OCHOBAHUAX
O

2.4 CHOBHDIC Ifﬂaccm HeopranHaeciin 11 bu6mmorexa LIOK https://m.edsoo.ru/7f41837c
COCIMHEHUI

Htoro no pazneny 30

Paznen 3. Ilepuoanueckuii 3axkon u [lepuoanueckas cucrema xumudeckux iemeHToB JI. U. MenaeneeBa. CTpoenne aToMoOB.

Xumunueckasi CBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE pe€aKIuu

3.1

[Iepuonnueckuii 3aK0H U
[lepuonnueckas cucrtema

7

bubmuoteka [{OK https://m.edsoo.ru/7f41837¢
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XUMHUYeCKHX dj1emenToB 1. .
MenaeneeBa. CTpoeHue aroMa

Xumudeckas cBiI3b. OKHUCIHTEILHO-

3.2 8 bubmuoreka I{OK https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
Hroro no pazgeny 15 bu6nmoreka LIOK https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 bubnmoreka [{OK https://m.edsoo.ru/7f41837¢c
OBHIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



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

HanmeHnoBanue pa3iesioB u TeM
Ne ni/m
NPOrpamMMsbl

KoaunuyecTBo 4acoB

Bcero

DJIeKTpOHHBIe (HH(pPpOBHIE)
o0pa3oBaTe/bHbIEe pecypchl

Pa3znen 1. BeniecTBO M XUMHYeCKHE peaKkuu

[ToBTOpEeHME U yriyOieHne 3HAHUN

11 5 bubmuoteka I{OK https://m.edsoo.ru/7f41a636
OCHOBHBIX Pa3/IesIoB Kypca 8 Kjacca
OcCHOBHBIE 3aKOHOMEPHOC €CK
1.2 t BHVB ' HOMEPHOCTH XHMHACCIdX 4 but6mmoreka LIOK https://m.edsoo.ru/7f41a636
peaxkuui
C) .
1.3 JICKTPOIHMTICCHAA AMCCONHAIA 8 bubmmoreka IIOK https://m.edsoo.ru/7f41a636
XUMHUYECKUE PEAKIIUU B paCTBOPAX
Hroro no paszneny 17
Pa3pen 2. HemeTasILI M UX COeANHEHUS
06 e e
2.1 HHT XAPAKTCEPHCTIRG XUMITICCIIN 4 bubnuoreka LIOK https://m.edsoo.ru/7f41a636
anemeHToB VIIA-rpynmsl. ["anorenst
OO01as XapakTepUCTHUKa XUMHUECKUX
2.2 snemeHToB VIA-rpynmsl. Cepa u eé 6 bu6nuoreka LIOK https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO6m1as XxapaKTepUCTUKA XUMHUYECKUX
2.3 aneMeHTOB VA-Tpymisl. A3ot, pochop u 7 bubnuoreka [IOK https://m.edsoo.ru/7f41a636
UX COCTUHEHUS
OO61mas xapaKTepUCTUKa XUMUYECKUX
2.4 anemeHToB |V A-rpynmsl. Yraeposa u 8 bubnmoreka L{OK https://m.edsoo.ru/7f41a636
KPEeMHHUH ¥ UX COCTMHEHHUS
Hroro no paszneny 25

Pa3gen 3. MeTa/uibl M BX COeANHEHUS



https://m.edsoo.ru/7f41a636
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3.1 OO01Ire cBOMCTBA METAILIIOB 4 but6mmoreka LIOK https://m.edsoo.ru/7f41a636
3.2 Baxnelinme MeTaibl M UX COSIUHCHHUS 16 bu6anoreka LHOK https://m.edsoo.ru/7f41a636
Hroro no paszneny 20
Pa3pnen 4. Xumus u okpy:xamomas cpeaa
4.1 E:ii:ia 1 MaTCPHATIEL B HH3HH 3 bubmuoteka I{OK https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PeszepBHOe Bpemsi 3 bu6mmoreka [{OK https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



https://m.edsoo.ru/7f41a636
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HNOYPOYHOE IINIAHUPOBAHHUE
8 KUIACC

Ne i/

Tema ypoka

KoanuecTBO 4acos

Bcero

DJIeKTPOHHbBbIE HU(POBbLIE
o0pa3oBaTe/bHbIE PeCypchl

1 [Ipenmer xumuu. Pons XuMuu B KU3HU 1 bub6nmorexa [IOK
yenoBeka. Tena u BelecTBa https://m.edsoo.ru/ff0d210c

2 [TonsiTHe 0 METOIAX TIO3HAHUS B XUMUHU 1 bubmmorexa [IOK

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

3 paboThI B 1a00OpaTOPUU U IPUEMBI 1 bubnunoreka [JOK
oOpartieHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pynoBaHHUEM»

4 Yucteie BemiecTBa U cMecu. CriocoOsl 1 bubnmoreka [JOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTiaeckas padora Ne 2 «PaznencHue

5 cMecel (Ha mpuMepe OYUCTKH ITOBAPEHHOM 1 bubmorexa LIOK

PHMEp P https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6nmmoreka [IOK

6 ATOMEL M MOTIEKyJIb! ! https://m.edsoo.ru/ff0d2a6¢

7 XHUMHYECKHUE DJIEMEHTBI. 3HAKU (CUMBOJIBI) 1 bubmuorexa [IOK
XUMHUYECKUX IJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [TpocThie U CIIOKHBIC BEIIECTBA 1 bubmmorexa [IOK

P B https://m.edsoo.ru/ff0d2a6¢c

9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmmorexa LOK

https://m.edsoo.ru/ff0d2d50
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3aKOH IIOCTOSHCTBA COCTaBa BC€HIICCTB.

bu6mmoreka [IOK
10 X .B
umirieckas popmyna. Banenrrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHUYECKHUX 3JIEMEHTOB
11 OTtHOCuUTENbHAs aTOMHAs Macca. bubmuorexa [IOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10JIsI XHMHYECKOTO DJIEMEHTA B bu6nuorexa [IOK
COCAMHEHUHN https://m.edsoo.ru/ff0d350c
13 KonunuecTtBo BeniectBa. Moiib. MonsipHas bubmuorexa [IOK
Mmacca https://m.edsoo.ru/ff0d5230
14 ®u3nuecKue U XUMUYECKHUE SBJICHUS. bubnmoreka [JOK
XUMHUUYECKasl peaKiys https://m.edsoo.ru/ff0d37fa
IIpu3Haky U ycinoBus NPOTEKaHUs bubnnoreka [IOK
15 .
XAMUYECKHUX pEeaKIun https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHUsI MacChl BEIIECTB. bubnmnoreka [JOK
XHWMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Beruucnenus koauuecTBa, MacChl BEIIECTBA bu6mmoreka [IOK
10 YPaBHEHUSAM XUMHUYECKUX PEAKINI https://m.edsoo.ru/ff0d5708
Knaccudukanmsi XuMHUECKUX PEaKIHid
18 (coemuHEeHMS, pa3I0KEHUS, 3aMEIICHUS bubmorexa LOK
P : : https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIOMOHOCOB — y4€HBIii-
19 sHIMKIoneucT. O600UIeHNEe U bubamorera LOK
H AT, t https://m.eds00.ru/ff0d40c4
cUCTeMaTHU3alusl 3HAaHUM
20 Kontponsnas padora Nel mo reme bubnumoreka [IOK
«BemecTBa 1 XMMUYECKUE PEAKLIUMD) https://m.edsoo.ru/ff0d4290
Bo3nyx — cmech razos. CoctaB Bo3ayxa.
o VX bu6mmoreka [IOK
21 Kucnopos — ayeMeHT 1 IpocToe BEIIecTBO.

O30H

https://m.edsoo.ru/ff0d448e
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dusnueckue U XUMUYECKHUE CBOMCTBA

22 KHCII0po/ia (peakly OKUCIICHUS, TOPEHUE) bubamorexa [IOK
poaa tpeartt > TOPEHHE): https://m edso0.ru/ff0d4614
[Tonsitue 06 oxcumax
CriocoOsbI MoTydeHus: KUCIopOo/ia B
23 nabopaTopuu Zlqn OMLIH_IJ'IerH(leTI/I bubmorexa LIOK
patop p ) https://m.edsoo.ru/ff0d497a
[IpuMenenue kuciaopoaa
TemmoBoii 3 PEeKT XUMHISCKON PEaKIINH,
24 TIOHSATHE O T(eir)q)MongnquKOM paBHeI:IHHH bubmmorexa [IOK
P P ’ https://m.edso0.ru/ff0d4790
9K30- ¥ SHJOTEPMHUUECKHX PEaKITHIX
TormmuBo (HeTh, Yrob U METaH).
25 3ar $I3HCI§I/IC(1;03 . a, CIIOCOOBI zro bubmorexa LIOK
P R, https://m.edsoo.ru/ff0d4c4a
PEIOTBPAIICHUS
[Ipaktuyeckas padota Ne 3 o reme
26 «IlonydeHue u coOMpaHue KUCIOpoaa bubmorexa LIOK
i . p poaa, https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €T0 CBOMCTBY
97 Bonopon — 351eMeHT 1 POCTOE BEILECTBO. bu6nmorexa [IOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
08 ®u3znyecKrue 1 XUMHYECKUE CBOICTBA bubnmoreka [JOK
Bojopoa. [I[pumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
2 I1
o OIIITHE O KHEJOTax 1 colbx https://m.edso0.ru/ff0d50d2
30 Crioco0bI nostyueHust BOA0POa B bubnnorexa [IOK
nabopaTopun https://m.edsoo.ru/ff0d4dd0
[IpaxTrueckas padora Ne 4 o Teme
31 «[Tomy4yenue u coOupanue BOAOPOIA bubmmorexa [IOK
i oHp poa, https://m.eds00.ru/ff0d4f42
U3YYCHHUE €r0 CBOMCTBY
bub OK
32 MousipHbIii 00BEM Ta30B. 3aKOH ABOTaJIPO noamoreka L1

https://m.edsoo.ru/ff0d542e
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Brrunciaenus O6’béMa, KOJIMYECTBA BEUICCTBA

33 rasa Io €ro u3BeCTHOMY KOJINYECTB bubmmorexa [OK
HoMy y https://m.edso0.ru/ff0d55a0
BEIIECTBA WJIH 00BEMY
Brruncnenus 00EMOB ra3oB 10 YpaBHEHUIO
34 €aKIIMU Ha OCHOBE 3aKOHA 00BEMHBIX bubmorexa LOK
peart 5 https://m.edsoo.ru/ff0d5708
OTHOILIEHUH ra30B
35 duznyeckre 1 XUMHUYECKHE CBOMICTBA BOJIBI bubmmorexa [JOK
a https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuil. [Tonarue 06 bubnnorexa [IOK
WHAWUKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBopurens. Hacwlmenasie 1
37 HEHACHI EI:HHBIC paCTBO Bl. MaccoBast 107 bubmorera [IOK
B PaCTBOPEL. A https://m.eds00.ru/ff0d5h40
BEIIIECTBA B pacCTBOPE
[Ipaktuyeckas padota Ne 5 o reme
38 «IIpurotoBiieHrEe PacCTBOPOB C bubnmnoreka [JOK
onpeaeaeHHON MacCOBOM J0JIeH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BELIECTBA»
39 Kontponbnas padota Ne2 o reme bubmmoreka LIOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
OKcupl: coCcTaB, KiIaccuuKaIus, bu6nuorexa [IOK
40
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
[TonyyeHne u XMMUYECKUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubmorexa LIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHWusI: cOCTaB, KIaccuukams, bu6nmoreka [IOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHre 1 XUMHYECKHE CBOMCTBA bubnmorexa [JOK

OCHOBaHUH

https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
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44 Kucnotsr: coctas, knaccuduxamus, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Monmydenue u XUMUYECKUE CBOWCTBA KUCIIOT bubamorera LOK
i https://m.edsoo.ru/ffOdfee2
46 Conu (cpenHue): HOMEHKIATypa, CocoOb bubnuotexa [IOK
MOTYyYEHHS, XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[paktuyeckas pabora Ne 6. Pemenue
47 DKCIIEPUMEHTAIIBHBIX 3aa4 10 TEME bubnnoreka [IOK
«OCHOBHBIE KJIACChI HEOPraHUYECKUX https://m.edso0.ru/00ad9b7c
COEIUHEHUI
48 I'eneTndeckas cBsI3b MEXKIy KilacCaMu bu6nunorexa [IOK
HEOPraHUYECKUX COCIUHEHUN https://m.edso0.ru/00ad9a50
bu6nunorexa [IOK
49 O06o001IeHne 1 cucTeMaTu3alus 3HaHU!
B a https://m.edso00.ru/00ad9ch2
KonTponbnas pabora Ne3 no teme
50 "OCHOBHBIE KJIACCHI HCOPTAHUYECKUX bubmmorexa LIOK
. P https://m.edsoo.ru/00ad9ela
COCIMHEHU I
[lepBbie MOMBITKY KIaCCHUPUKAITUT
51 XUMHUYECKHX 351eMeHToB. [lonsTue o bubmmorexa [IOK
) https://m.edsoo.ru/00ad9ffa
IpyNIax CXOAHBIX 3JICMCHTOB
[Tepuonnueckuii 3akoH u [leprnonnueckas
52 CI/I(I:)TeMa XUMHUYECKUX BHCMCII;TOB pin Y| bubmorexa LIOK
o https://m.edsoo.ru/00ada52c
Menneneena
53 [Tepuonpl, rpymibL, 1O TIBI bubmorexa LIOK
PHOEL, TPYIIIBL HOATPYH https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoCcTaB aTOMHBIX SIZIED. bubnnoreka [IOK

HN3oTOo11EI

https://m.edsoo.ru/00ada342
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CTpOGHI/Ie OJICKTPOHHBIX 000JI0YEK aTOMOB

. bu6mmoreka [IOK
I1 N
55 snemeHToB Ileproanyeckoit cucrteMsr /| https://m.edsoo.ru/00adasbe
Menaeneesa
XapakTepucTUKa XMMHUYECKOT0 JIEMEHTA 110
. bubmuorexa [IOK
56 ero nosioxeHuto B [lepuoguveckoit cucteme
https://m.edsoo.ru/00ada824
. . Menneneepa
3nauenue [lepuoandeckoro 3akoHa /st
57 pa3BuTus Hayku U npaktuku. /1. 1. bubnnoreka [IOK
MeneneeB — y4€HbIU, IEAATOT U https://m.edsoo.ru/00ada96e
rpakIaHUH
DIIEKTPOOTPULIATETHLHOCTH ATOMOB bubnunoreka [JOK
58
XUMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6nunorexa [IOK
59 14
QAT XUMITTCCKAT CBASH https://m.edsoo.ru/00adac34
60 KoBaneHTHas mojisspHast XUMUYECKask CBSI3b bubmorexa LIOK
p https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenosasipHas XUMUYECKAS bubmuorexa [IOK
CBA3b https://m.edsoo.ru/00adaab9
bu6nuorexa [IOK
62 Creneib okucneHiA https://m.edsoo.ru/00adae28
63 OKHUCIUTENTbHO-BOCCTAaHOBUTEIIHHBIC bubnuorexa [IOK
peaxkuuu https://m.eds00.ru/00adb076
64 OKHCIIUTENTH U BOCCTAHOBUTEIH bubamorera LOK
https://m.edsoo.ru/00adb076
65 KonTponbnas pabora Ne4 o teme bubmmoreka LIOK
«CTtpoeHue aroma. XUMHUYECKAsl CBSA3bY https://m.edso00.ru/00adb486
66 PesepBHelit ypok. O600111€HNE U bubnmoreka [JOK

CHUCTCMAaTHU3al s 3HAHHUI

https://m.edsoo.ru/00adb33c
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67 PesepBublil ypok. O60011eH1E U 1 bubnmoreka [JOK
cucTeMaTH3aIus 3HaHuI https://m.edsoo.ru/00ad9ch?2
68 Pezeprublit ypok. O6001eHue u 1 bu6nmorexa [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO HACOB I1O ITPOT'PAMME 68
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9 KJIACC

KoanuyecTBOo 4acos

DJIeKTPOHHBIE IH(POBLIE

Ne n/m Tema ypoka
Bcero o0pa3oBaTe/bHbIE Pecypchl
IIepuoanueckuii 3akoH. [lepuoanueckas
bubnuorexa [IOK
1 CHCTeMa XUMHUYECKHUX 3yemeHnToB [[. U. 1
https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
2 XUMUYECKHX AJIEMEHTOB MEPBBIX TPEX 1 bubmmorexa [IOK
P P https://m.edso00.ru/00adb6b6
NEePHUOIOB

3 Krnaccugukanus u HoMeHKIIaTypa 1 bubmmorexa LIOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buapl xuMu4eckon CBSI3U U TUIIBI 1 bubmuotexa [IOK
KPUCTAJUIMYECKUX PEUIETOK https://m.edsoo.ru/00adbac6
KonTponsnas padora Nel o Teme

) «[loBTOpEHNE U yriTyONIcHNE 3HAHUI 1
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiaccay

6 Knaccuduxanus XuMU4ecKux peaxkiuii no 1 bubnnoreka [IOK
pa3IMYHBIM MTPU3HAKAM https://m.edsoo.ru/00adbch0
[TonsiTHE O CKOPOCTH XMMHYECKOM pEaKIUH.

7 [ToHATHE O TOMOTE€HHBIX U TE€TEPOTEHHBIX 1 bubmmorexa [IOK

P https://m.edsoo.ru/00adbe9a
peaKIusIx
[ToHATHE O XUMHUYECKOM PaBHOBECHHU.

8 ®DakTOpPHI, BIUSIOMINE HA CKOPOCTh 1 bubmuorexa [IOK
XMMHYECKOW PEAKIUHU U MOJ0KEHUE https://m.edsoo.ru/00adc28¢c
XUMHUYECKOTO0 PABHOBECHS

9 OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE 1 bubnmoreka [JOK

peakuu

https://m.edsoo.ru/00adcade
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10 Teopust 3NEKTPOIUTUYECKON TUCCOLUALINY. bubnmoreka [JOK
CuiibHBIE U CJTa0BIe DJIEKTPOTUTHI https://m.edsoo.ru/00adcd68

11 HMonnble ypaBHEHUS PEAKIINI bubmuorexa [IOK

yp peaKtt https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCIOT U OCHOBAaHUI
12 B CBETE IPEACTABICHUN 00 bubmmorexa ITOK
pent N https://m.edsoo.ru/00add5d8
AIEKTPOJIUTHICCKON TUCCOIHAIIAN
XHUMHUYECKHUE CBOUCTBA COJIEU B CBETE
13 MIPEACTABIEHUI 00 DIIEKTPOITUTHUECKON bubmorexa LOK
e P https://m.edsoo.ru/00add8b2
TUCCOLALNT
14 Tlongarue o ruaponnuse coien bubmorexa IOK
AP https://m.edsoo.ru/00add9d4
bu6nuorexa LIOK
15 O0001IeHHE U CUCTEMATH3AIMS 3HAHUN
B H https://m.edsoo.ru/00addd12

16 [Tpaktuueckas padorta Ne 1. «Pemenue bubnmoreka [JOK
AKCIEPUMEHTATBHBIX 337124 https://m.edsoo.ru/00addbfa
Kontponsnas padora Ne2 o reme

17 «DNEKTPOIMTHUECKAS] TUCCOLIUAIIUI bubmorexa [IOK

P A HHaTL. https://m.edsoo.ru/00addecO
XHUMHYECKUE PEAKIIUU B PACTBOPAX»

18 OO6m1as xapakTepHUCTHKA TaJIOTeHOB. bubnnoreka [JOK
XHUMHUYECKUE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnopopoaopoa. CoisHas KUCIIOTAa,

19 XI/IME‘IGCKI/IS CBOWCTBA, IIOJIyYECHNE Bubmorexa IIOK

’ yi ’ https://m.edsoo.ru/00ade104
MIpUMEHEHUE
[IpaxTrueckas padora Ne 2 o teme
N bubmuorexa [IOK
20 «Ilony4yeHue coyITHON KUCIIOThI, U3y4YEHUE

€€ CBONCTB»

https://m.edsoo.ru/00ade348
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Brrancaenus mo YpaBHCHUAM XUMHUYCCKUX

bu6mmoreka [IOK

21 €aKIIMi, eclii OJIMH U3 PeareHTOB JaH B
peaKt g P s https://m.edsoo.ru/00ade488
U30BITKE
29 OO6mmas xapakTepucTrka 3neMeHToB VIA- bubmuorexa [IOK
TPYIIIIbI https://m.edsoo.ru/00ade64a
AnnotponHble MOAU(UKALIUN CEPBHI.
23 Haxojlzleﬂne cepeul I/I(beé coe)mHeI:mﬁ B bubmorexa HOK
p . https://m.edsoo.ru/00ade64a
npupojie. XMMHUUECKHE CBOMCTBA CEPBI
24 CepoBoaopoj, cTpoeHHe, (pU3nIecKue u bubnmoreka [JOK
XMMHUYECKHE CBOMCTBA https://m.edso00.ru/00ade802
Oxkcupl cepbl. CepHast KUCIIOTA,
25 ¢u3nueckre 1 XMMUYECKUE CBOMCTBA brbmorexa LIOK
’ https://m.edsoo.ru/00adea28
MPUMEHEHNE
XUMUYECKUE peaKilii, JIeKaIle B OCHOBE
26 MPOMBIIIIEHHOTO CII0C00a MOTy4eHust bub6nuorexa [IOK
CEpPHOU KUCIOTHI. XMMUYECKOE 3arpsi3HCHHE https://m.edso0.ru/00adec8a
OKpYXKaroIle! Cpesibl COEAUHEHUSAMHU CEPBI
97 Boruncnenue MaccoBoi 1011 BBIXOAA bubnmoreka [JOK
MPOJIYKTa PEAKIINA https://m.edsoo.ru/00adec8a
OO6m1as xapakTepucTUKa 3J1eMeHTOB V A-
28 rpynnsl. A30T, pacipocTpaHEHHE B bubnnorexa [IOK
npupoe, GU3NIEeCKUe U XUMHUIECKUE https://m.edsoo.ru/00adeea6
CBOMCTBA
29 AMMUax, ero Gpu3NYecKue U XuMUYeCKue bubmmorexa LIOK
CBOICTBA, MTOJYYEHHE U IPUMEHEHUE https://m.edsoo.ru/00adf004
[Ipaktuyeckas padota Ne 3 o reme
bu6nmoreka [IOK
30 «[Tony4yenne aMMuaka, U3y4eHue ero

CBOUCTB»

https://m.edso00.ru/00adf180
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A3oTHas KucioTa, e€ Gusnueckue u

bubnuorexa [IOK

31
XUMHUYECKHE CBOWCTBA https://m.edso0.ru/00adf306
Hcnonbs3oBaHue HUTPATOB U COJICH AMMOHUS
32 B KaU€CTBE MHUHEPATbHBIX YI0OpEHUH. bubmuorexa [IOK
XHUMHUECKOE 3arpA3HEHUE OKPYXKaIoIen https://m.edsoo.ru/00adf518
Cpellbl COeIMHEHUSAMHU a30Ta
®dochop. Oxcun hocdopa (V) u pochopras
33 KUCIIOTa, (PU3NYECKHE U XUMHUECKUE buommorera LOK
L https://m.edso0.ru/00adf68a
CBOMCTBA, MOJTYYEHUE
Hcnonp3oBanue ¢hochaTtoB B kKauecTBE
34 MHUHEPAJIbHBIX YI00peHNH. 3arpsi3HeHune bubmmorexa [OK
p . yA00P - 2arp https://m.edsoo.ru/00adfc20
IPUPOTHOH cperbl hochaTamu
Yruepon, paclipoCTpaHEHHE B IPUPOJE, bubnnoreka [IOK
35 .
duznyeckre 1 XUMHUYECKUE CBOMCTBA https://m.edso0.ru/00adfd9c
Oxkcupl yriaeposaa, ux pu3ndeckue u
36 XHMHYECKHE CBONCTBA. JKOJIOTHUCCKHUE bubmuorexa [IOK
npo0JIeMbl, CBA3aHHBIE C OKCUIOM YTJepoJia https://m.edsoo.ru/00adfebe
(Iv)
37 VYronbHast KUCIOTA U €€ CoNn bubamorexa [IOK
https://m.edsoo.ru/00ae006¢
[Ipaktuyeckas padota Ne 4 o reme
38 "IlonyyeHue yriekuciaoro rasa bubmmorexa [IOK
Y o ) " https://m.edso00.ru/00ae027e
KauecTBeHnHas peakuus Ha kKapOOHAT-UOH
[lepBoHavanbHbIe MOHATHS 00
39 OPraHNYECKUX BEIECTBAX KAK O bubmmorexa [OK
P https://m.edsoo.ru/00ae054e
COCAMHEHUSX YIiiepoaa
. bubmuorexa [IOK
40 KpemHuwii u ero coequHeHus 1

https://m.edso00.ru/00ae080a
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[TpakTuueckas padota Ne 5. Pemenue
AKCTIEPUMEHTAIBHBIX 3a]1a4 110 TEME

bubmuorexa [IOK

41
«BaxHennme HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHEHUS»

KonTponbnas padora Ne3 no Teme BuG 10K
. noInoTeKa
42 «Baxnelmme HeMeTaIbl ¥ UX
https://m.edsoo.ru/00ae0e18
COCTMHEHUS
OO0m1ast XxapaKTepUCTHKA XUMHUECKUX

43 3JIEMEHTOB — METAJUIOB. MeTaruueckast bubnuorexa [JOK
CBSI3b U METAJUIMYECKAST KPUCTAIINYECKAS https://m.edsoo.ru/00ae103e
pemérka. Pru3nyecKue CBOMCTBA METAJLIIOB
XUMHUYECKUE CBOMCTBA METAJLIIOB. Eu6 10K

. . noIMoTeKa
44 DNEKTPOXUMHUUECKHH Psil HAMTPSHKEHUN
https://m.edso00.ru/00ae1156
METaJJIOB
OO61me criocoObI MOTYYSHHS METAIIOB.

45 CmuiaBbl. Berauciienust mo ypaBHEHUSIM bubnmnoreka [JOK
XUMHYECKHUX PEAKUUU, €CIIA OIUH U3 https://m.edso00.ru/00ael156
pPEareHToB COACPIKUT MPUMECU

bubnnorexa [IOK

46 [ToHsiITHE O KOPPO3UU METAIIOB 1
https://m.edso00.ru/00ae1278
bu6mmoreka [IOK

47 €JI0YHBIC METAJLIIBI
i https://m.edso00.ru/00ae14b2

bubnuorexa [IOK

48 OKcuabl ¥ THIPOKCHUIBI HATPUS U KaJIUs 1

https://m.edso00.ru/00ae14b2

49 [[lerouHO3EMENBHBIC METAIIBI — KATBIUN U bubnunoreka [JOK
MarHui https://m.edso0.ru/00ae15e8

. bubmuorexa [IOK

50 Baxuerimnme coeTUHEHNS KaTbIUS 1

https://m.edsoo.ru/00ael5e8
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51

O000111eHrE U cUCTEMAaTU3aLMs 3HAHUN

52 JKEcTKOCTE BOALI M CIIOCOOBI €€ yCTpaHEHHUS bubmmorexa [OK
a yerp https://m.edso00.ru/00ae1886
[paktuyeckas padota Ne 6 o reme
53 "YKEcTKOCTh BOJBI U METOEI €6 bubmorexa LHOK
. A A https://m.edso0.ru/00aelae8
yCTpaHCHHS
bu6mmoreka [IOK
54 AnroMuHAn
https://m.edsoo.ru/00aelc64
55 AmdorepHbIe CBOMCTBA OKCHA U bubnnoreka [IOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
bubnuorexa IHOK
56 Kemneso 1
https://m.edsoo.ru/00ae1d86
57 Oxcunsl, Tuapokcuasl u conu xenesa (1) u bu6mmoreka [IOK
xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O000111eHrEe U cUCTEMATU3aLMs] 3HAHUN
[paktudeckas pabota Ne 7. Pemenue
59 JKCIIEPUMEHTAIIBHBIX 33124 IO TEME bubmorera [IOK
p . a https://m.edso0.ru/00ae3de8
«BaxxHemnme MeTamIbl 1 UX COeTUHEHUD)
BbrurcneHus o ypaBHEHUSM XHMHYCECKUAX
€aKIIMi, eCIM OJUH U3 pearcHTOB JaH B
60 EBGHTKC WM COE )KI/ITI;I NMECH bubmorexa HOK
Aep . p ' https://m.edso0.ru/00ae1750
BrrunciieHus MaccoBo 0IM BBIX0OIa
NPOJIYKTA PEaKINU
61 O00011IEHHE U cCUCTEMATHU3aIMs 3HAHUN
62 Kontponsnas padora Ne4 o reme
«Baxuelniue MeTaIbl U UX COSTUHECHUI
63 BemectBa 1 MmaTepuaibl B IOBCEAHEBHOMN bubnmoreka [JOK

JKHU3HH YCJIOBCKa

https://m.edsoo.ru/00ae3f50
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64 XHUMHUECKOE 3arpsA3HEHNE OKPYXKaroLen 1 bubnmoreka [JOK
cpenbl https://m.edsoo.ru/00ae4270
65 Ponp XxuMuM B pelieHun SKOJIO0THYECKUX 1 bu6nmorexa [IOK
npobiem https://m.edsoo.ru/00ae4270
PesepBuelil ypok. O600111eH1E U bubnmoreka [JOK
66 . 1
cucTeMaTH3aIus 3HaHu https://m.edso0.ru/00ae0d0a
67 PezepBublit ypok. O600111eHNE U 1 bub6mmoreka [IOK
cHUCTeMaTH3alus 3HAHUN https://m.edsoo.ru/00adb33c
68 PesepBHelii ypok. O600111eHE U 1 bubnmoreka [JOK
CUCTEMaTH3alus 3HaHUI https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

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

AxumonepHoe obmiectBo «M3narensctBo «IIpocBenieHue»

METOANYECKHUE MATEPUAJIBI J1JISA YUUTEJIA

Xumusi. Coopuuk 3anau 8-9 k. CaBunkuna E.B., Jlorunosa I'.I1. M3narenscTBO
Act-IIpecc

OI'OC. KonrponbHo-uzmepurtelbHbie MmaTepuaisl 9 kiacc. CtpensHukosa E.H.

N3narensctBo OO0 "Bako"

MNP POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

http://www.chemnet.ru

http://him.1september.ru

http://school-collection.edu.ru/collection/chemistry

http://experiment.edu.ru

http://chem.rusolymp.ru

http://www.hemi.nsu.ru

http://home.uic.tula.ru/~zanchem



http://classchem.narod.ru

http://chemistry.narod.ru






