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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJieHa Ha OCHOBE TpeOOBaHUU K pe3yiabTaTaM OCBOEHHUS OCHOBHOM
o0Opa3oBaTeIbLHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTaBICHHbIX
B ®I'OC OOO, a Takke Ha OCHOBe (enepanbHOl paboyed MporpamMMel
BOCIIMUTAHUS U C YYETOM KOHLETIIIMY MPENoJaBaHus y4eOHOro mpeamera « XUuMushy
B 00pa3oBarenbHbIX opranuzanusx Poccuiickoit Genepannu.

[Iporpamma mo xuMuu Na€T MPEACTABICHUE O IMENAX, OOIEeH cTpaTeruu
oOy4eHMs, BOCIHMTAHMS M Pa3BUTUS OOYyYAIOLIUXCS CpPEICTBAMH YYEOHOIO
npeaMera, yCTaHaBJIMBAET o0si3aTeNbHOe peIMETHOE coJiepKaHue,
MpeaycMaTpUBAET paclpe/ielieHue €ro Mo KilaccaM MW CTPYKTYPUPOBAHUE IO
pazienaM M TeMaM MpPOrpaMMbl O XHMHUH, OINpPEEseT KOJUYECTBEHHBIE U
KaueCTBEHHbIE XapaKTEPUCTUKHU COZICpKAHMUS, PEKOMEHAYEMYIO
MOCJIEAOBATEILHOCTh  H3YUEHHUS] XUMHU C Y4€TOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBS3€H, JIOTUKM Y4YEOHOro Mpoliecca, BO3PACTHBIX
0COOCHHOCTEH OOydYaromuxcs, ONpeAeisieT BO3MOXKHOCTH —IpeaMera IS
peanuzanuu TpeOOBaHUM K pe3ysbTaTaM OCBOEHHUSI OCHOBHOHM 00pa3oBaTesbHOMN
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEr0 0Opa3oBaHMs, a TaKkKe TPeOOBaHUU K
pe3yibTataM 00y4YeHHUs] XUMUU Ha YPOBHE LieNiel U3y4eHUsl MpeIMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENHLHON JEATEIbHOCTH OOYYaroIerocss MO OCBOCHHUIO
y4e0HOTO co/iepKaHusl.

3HaHWE XUMHUHU CIY>XKUT OCHOBOW Juisi (OPMUPOBAHHUS MHUPOBO33PEHUS
00yy4aroIerocsi, ero MpeACcTaBICHU O MaTepPUAIbHOM €IUHCTBE MHUPA, BaKHYIO
poJib WrpatoT (QopMUpyeMble XUMHUEU MPECTABICHUS O B3aUMOIPEBPAIICHUIX
SHEPIrUd M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O IMyTAX PEHICHHS NIOO0ATbHBIX
npo0JieM yCTOMYMBOTO PAa3BUTHUS UEIOBEUECTBA — CHIPhEBOM, HHEPIETHUUYECKOMH,
MUIIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOIEM 3IPAaBOOXPAHEHUSI.

N3yuyeHnune xumunn:

CIIOCOOCTBYET  pealM3alid  BO3MOXXHOCTEH  JJIi  CaMOpas3BUTUS |
dhopMupOBaHUSI KYyJIBTYPbI JTUYHOCTH, €€ 0011Iel U QyHKIIMOHATLHON I'PaMOTHOCTH;

BHOCHUT BKJaJ B ()OPMUPOBAHUE MBIIUICHUS M TBOPUYECKUX CHOCOOHOCTEU
OoOy4JaromMXcs, HABBIKOB HX CaMOCTOSITEIIBHOW  Y4eOHOW JIeITeNbHOCTH,
HKCIIEPUMEHTAJIbHBIX M HCCIEJOBATEIIbCKUX YMEHUH, HEOOXOJUMBIX KaKk B
MTOBCEIHEBHOM KU3HM, TaK U B MPO(HECCUOHAIBHOM eI TENHHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LETIOCTHOTO B3IJISIIa HA €UHCTBO MPUPOABI U YETIOBEKA, SIBJIETCSI OTBETCTBEHHBIM
ATanoM B (POPMHUPOBAHUHU €CTECTBEHHO-HAYYHON rpaMOTHOCTH 00yYaronnxcs;



CrocoOCTBYeT (HOPMHUPOBAHHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--
HAy4HBIM 3HaHUSM, K IIPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B DKOJIOTHYECKOE
oOpa3zoBaHue 00yUYarOIIUXCS.

JlanHble HampaBiieHUs B OOyYEHHMUM XUMUHU OO€CIEeYMBAIOTCH CHenu(UKOM
colepkaHusi  y4eOHOTO  MpeaMeTa, KOTOPBIM  SABIAETCS  TEAarormuecKH
aJanTUPOBAHHBIM OTpa)kKeHHeM 0a30BOM HAYKH XMMHUH Ha OMpeeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOILIEro 0Opa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHUCTEMbl IMMEPBOHAYAIBHBIX MOHSATHI XUMHUHU, OCHOB
HEOPraHMYEeCKOM XUMHHM UM HEKOTOPBIX OTACJIbHBIX 3HAYUMBIX [OHATHIA
OPraHUYECKON XMMUHU.

CrpykTypa coaepKaHus MPOrpaMMbl IO XMMHH CPOPMHUpPOBaAHA HAa OCHOBE
CUCTEMHOr0O Ioaxoaa K €€ mu3yudeHnto. CopepiaHue CKIIAJIbIBAETCS U3 CUCTEMBI
HNOHATUNA O XUMUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MOHATHI O XUMHYECKOMN
peakiuu. OO0€ ATH CHCTEMBI CTPYKTYPHO OpPraHM30BaHbl MO MPUHIUITY
MOCJIEIOBATENBHOTO Pa3BUTHUS 3HAHUI HAa OCHOBE TEOPETHUECKHUX MPEICTaBICHUI
Pa3HOIO ypOBHS:

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

— Ilepunonnueckoro 3akona J[. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XMMUH;

— YYEHHS O CTPOEHUU aTOMa U XUMHUYECKOM CBSI3H;

— TMpeAcTaBiICHUN 00 DIIEKTPOIUTHYECKOM JTUCCOIMAIIMU BEIIECTB B
pacTBopax.

TeopeTrnyeckue 3HAHMS PpPACCMATPUBAIOTCS HA OCHOBE JMIIMPHUYECKH
MOJTyYEHHBIX U OCMBICTICHHBIX ()aKTOB, Pa3BUBAIOTCS TIOCIEAOBATEIBHO OT OJIHOTO
YPOBHSI K JPYyromMy, BBITIOJNHSS (QYHKIIUHM OOBSCHEHHWS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXHOCTEH MPAKTUYECKOIO NMPUMEHEHUS U IMOJTYyYECHHS
M3Yy4YaeMbIX BEIECTB.

OcBoeHue TmporpaMMbl IO XHMHH  CIOCOOCTBYeT  (DPOPMHpPOBAHUIO
MIPEJICTABJICHNUS O XMMHUUYECKOM COCTABIISAIOLICH HAYYHOM KAPTUHBI MUPA B JIOTUKE
€€ CHUCTEeMHOW NpHUPOAbI, LIEHHOCTHOTO OTHOLICHWS K HAYYHOMY 3HAHUIO H
METOJlaM TO3HaHMUs B Hayke. M3yueHue XMMUU NPOUCXOAUT C MPUBJICUCHUEM
3HAHWM W3 paHee W3YUYEHHBIX YUYEOHBIX mpeaMeToB: «OKpyXaromuid MHUpY,
«buosnorus. 5—7 kimacce» u «dusnka. 7 Kimacey.

[Ipy wu3yyeHWH XHUMHH MPOUCXOAUT (HOPMUPOBAHME 3HAHHK OCHOB
XUMHUYECKON HAyKH Kak OOJacTH COBPEMEHHOI'O €CTECTBO3HAHUSA, MPAKTUUYECKON
NESATETbHOCTA YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJBTYPHI.
3amaya y4eOHOTO MpeaMeTa COCTOUT B (DOPMUPOBAHHHM CUCTEMBI XMMHYECKHX
3HAHUM — BaKHEHIIMX (PaKTOB, MOHATUN, 3aKOHOB U TEOPETUUECKUX TMOJIOKEHUH,
JOCTYIHBIX O00O0OIIEHHI MHPOBO33PEHUYECKOIO XapakTepa, s3bIka HAyKd, B



OpUOOIIEHUH K HAyYHBIM METOJaM IIO3HAHUS TIPH MW3YYCHUH BEIIECTB W
XUMHUYECKUX peakiuii, B GOPMUPOBAHUU U PA3BUTHUU MO3HABATEIbHBIX YMEHHUHN U
WX TPUMEHEHUM B Y4eOHO-TIO3HABATEIBHOM M y4eOHO-HCCIIEI0BATEIHCKON
NESATEbHOCTA, OCBOCHUM TNpaBWi Oe30macHOro oOpaleHusi ¢ BelecTBaMU B
IMOBCEHEBHOM KU3HU.

[Ipu M3yyeHUM XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs BaXKHOE
3Ha4YeHHUE PUOOpETH TaKue 1eIH, KaK:

— (opMHpoBaHME HWHTEIJIEKTYaJIbHO pPa3BUTOM JIMYHOCTHU, TOTOBOM K
caMm000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY TPUHSATHIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HamnpaBJICHHOCTh OOyYeHHs Ha CHCTEMAaTHYeCcKoe MpHOOIIeHUE
o0y4Jarommxcss K CaMOCTOSTENIbHOW TI03HABATEIBHON JIEATEIIbHOCTH, HAyYHBIM
METOJIaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIMI0O U Pa3BUTHE CIOCOOHOCTEH K
XUMUWY;

— o0ecIieueHne yCa0BUM, CIIOCOOCTBYIONTUX MPUOOPETECHUIO 00YUarOIITUMHUCS
OTbITa Pa3HOOOPA3HON NEATETHHOCTH, MO3HAHMS M CAMOIO3HAHUS, KIIOUYEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIIETCHIIMI), UMEIONIUX YHHUBEpPCAJIbHOE 3HAUCHUE IS
Pa3IMUHBIX BUJIOB JEATEIbHOCTH,

— (dopmupoBanre oO0mEeH (YHKIMOHATFHON W ©CTeCTBEHHO-HAYYHOUN
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUW OOBSCHATH W OIICHUBATh SIBICHUS
OKPY’KaIOIIer0 MHpA, UCIOJIb3Yysl 3HAHUS W ONBIT, MOJIYYCHHBIC MPU H3YUCHHUH
XUMUH, TPUMEHITh WX MPH PEIIEHWH MpoO0JIeM B TOBCEAHCBHOW JKM3HU U
TPYAOBOU IEATENBHOCTH;

— ¢opMmupoBaHue y OOy4YalIUXCAd TYMAaHHUCTHUYECKUX OTHOIIEHUH,
NOHUMAaHUSI 1EHHOCTH XHUMHYECKUX 3HAHUU [UJI1 BBIPAOOTKH DKOJIOTHUYECKH
1[eJeCO00pa3HOr0 TOBEJAEHUS B OBITY M TPYAOBOM JIEATEIBHOCTH B IIENAX
COXPAHEHMS CBOETO 30POBbS U OKPYKAIOLIEH PUPOAHON CPEJIBI;

— pa3BUTUE MOTHBALUU K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO H
CaMOBOCIIMTAHUIO HA OCHOBE YCBOCHHUSI OOIIEYEIOBEUYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOQuiIs M HAMPaBICHHOCTH JaTbHEHIIIETo
oOy4eHusl.

OOmiee 4YMCIO 4YacoB, OTBEAEHHBIX IS H3YyYEHUS XUMUU Ha YPOBHE
OCHOBHOT'O 00111eT0 00pa3oBanus, coctaiseT 136 yacos: B 8 kimacce — 68 yacoB (2
gaca B HeJlelto), B 9 kiracce — 68 yacoB (2 yaca B HEJIEIIIO).



COILEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHaya/ibHbIe XUMHYECKHE MOHATHS

[Ipenmer xumuun. Ponb XuMHUM B KU3HU 4YelOBEKa. XUMHUSI B CUCTEME HayK.
Tena wm BemecrBa. PuU3NYECKHE CBONCTBA BELIECTB. ATpPEraTHOE COCTOSIHHE
BemiecTB. [loHATHE O MeTOMax MO3HAHWS B XMUMHUU. UKCThIE BEIIECTBA U CMECH.
CnocoOsI pa3aeneHust cMecei.

ATOMBI ¥ MOJIEKYJIbl. XHUMHYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U ClOXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckass ¢Gopmyna. BajleHTHOCTh aTOMOB XMMHUYECKHX DJIEMEHTOB.
3aKOH TIOCTOAHCTBA cocTaBa BemiectB. (OTHOCUTENbHAsT aTOMHasg Macca.
OTHOcUTENnbHAST MOJIEKYJIsIpHAas Macca. MaccoBas 1051 XUMUYECKOTO 3JIEMEHTA B
COEIMHEHUMU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMoCBsI3b KOJIMYECTBA,
MacCchbl W 4YHCIa CTPYKTYPHBIX €AWHUIl BemiecTBa. Pacuétel mo Qopmynam
XUMHUYECKUX COCTUHECHUM.

@uU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUUYECKasi PEaKIus U €€ MPU3HAKU.
3aKOH COXpaHEHHUs MAacChl BEIIECTB. XHUMHYECKUE ypaBHeHMs. Knaccudukarus
XUMUYECKUX PEAKIUN (COeTMHEHMUS, PA3I0KEHUS, 3aMEIICHUsI, 0OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiaMu paboThl B JTaOOpaTOpUU U
npuéMamMu o0palleHus: ¢ J1abopaTOPHBIM O0OPYIOBAHUEM, U3YUYCHHUE U ONHUCAHUE
(u3MYecKuX CBOWCTB 0O0pa3lloB HEOPraHMYECKUX BEIIECTB, HAOJIOJICHHE
¢bu3ndeckux (TJIaBJICHUE BOCKA, TasHUE JIbJIa, PACTHPAHHUE caxapa B CTYIIKE,
KUTIEHWE W KOHJICHCAIUsI BOJBI) M XUMHUYECKHX (TOpEHUE CBEYH, NMPOKAIUBAHHUE
MEJIHOM TIPOBOJIOKH, B3aUMOJICHCTBUE Mejla ¢ KUCIIOTOMN) SIBICHUM, HAOII0AeHUE U
OMMCAaHWE MPU3HAKOB MPOTEKAHUS XUMHUECKUX peakiuil (pasinokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPHAOM Oapusi, pa3ioKeHHE THAPOKCHIA
menu (II) mpu HarpeBanuu, B3auMoAeCTBHE Keje3a ¢ pacTBopoM conu meau (II),
M3y4eHHE CIOCOOOB pa3feiieHUs] CMECE: ¢ MOMOIIbI0 MarHurta, (puibTpoBaHUE,
BbIIIApUBAaHUE, TUCTUIUIALMS, XpoMaTorpadus, mpoBeJeHNE OYUCTKU MOBAPEHHON
CONM, HaONIOJICHWE W  ONUCAaHWE  PE3yJbTaTOB  TPOBEIEHUS  OIbITA,
WUTFOCTPUPYIOLIETO 3aKOH COXPAHEHMS MAacChl, CO3/JaHUE MOJEIEH MOJEKYJI
(IIapoCTepKHEBBIX).

Ba:kHeiimue npeacTaBuTe/ i HEOPraHMYECKUX BellleCTB

Bo3agyx — cmech razoB. CocraB Bo3ayxa. Kucimopon — 3ieMeHT u mpoctoe
BemiecTBO. Haxoxnenue kuciopona B mpupone, (U3NYECKHE W XUMHUYECKHE
cBoiictBa (peakuuu ropeHus). Oxcunpl. [lpumenenue kucnopona. CnocoOsbl



MOJIyYeHHUsST KUCTopoAa B J1abOpaTopuud W TPOMBIIUIEHHOCTH. KpyroBopot
Kucinopoza B mpupoje. O30H — aIoTponHasi MOAU(PUKALINS KUCIOPOIa.

TernoBoit 3p(GeKT XMMHUYECKOM pEeaKuu, TEPMOXMMHUYECKHUE YpaBHEHMS,
DK30- M DHAOTEPMHUYECKHE DPEaKIUU. TOIUIMBO: Yroib M METaH. 3arps3HCHHE
BO3]lyXa, YCWJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonmopon — »snemeHT u mpocroe BemiecTBo. HaxokaeHue Bogopoaa B
npupojae, (GU3MYECKMEe ¢ XUMHYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOObI
nosny4yeHust. Kucnotsl u conm.

MonspHbiii 00bEM ra3oB. Pac4€Tsl Mo XUMHUECKUM YPaBHCHHSIM.

Odusnyeckue cBoucTBa BOAbBl. Boma kak pactBoputrenb. PacTBOpBHI.
HacpilieHHbIE M HEHACHIIMIEHHBIE PAacTBOpPHL. PacTBOPMMOCTH BEIIECTB B BOJIE.
MaccoBas 10Ji BEMIECTBA B pacTBOPE. XUMUUYECKUE CBOMCTBA BOJAbl. OCHOBaHUS.
Ponp pacTtBOpoB B Ipupojie U B KU3HU 4delloBeka. KpyroBopoT Bojbl B IPUPO/IE.
3arpsi3HEHHE NPUPOAHBIX BOJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanus neopranudeckux coenuneHuit. Oxcuapl. Kiaccuduxanus
OKCUJIOB:  cojeoOpa3yroiue (OCHOBHBIE, KHUCJIOTHbIE, aM(oOTepHbIE) U
HecosieoOpazyromue. HomeHkmarypa okcuaoB. Dusnueckue W XUMHUYECKHE
CBOMCTBa OKCUJOB. [lonyueHne oKkCuaoB.

OcHoBanus. Knaccudukauuss ocHOBaHMM: INENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HomeHknatypa ocHoBaHui. PU3NMYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lomyuyeHrne oCHOBaHUM.

Kucnotel. Knaccuduxanus xkucnor. Homenknarypa kucinor. Ouzndeckue u
XHMHUYECKHE CBOMCTBa KHUCIOT. Psan aktuBHocTtu MetauioB H. H. bekerosa.
IlonydeHnue KHUCIIOT.

Conu. Homenknarypa coisieil. @U3NYECKHE U XMMHYECKUE CBOWCTBA COJICH.
[Toyuenue conen.

['eneTnueckas cBsI3b MEXKY KJIaCCaMU HEOPraHUYECKUX COECIMHEHUI.

Xumuueckuil IKCnepumenm:

Ka4EeCTBEHHOE OITPEIICIICHUE COAEPKaHUs KUCIOpOAa B BO3AYyX€, MOJyYEHHUE,
coOupaHue, pacro3HaBaHWE M M3YYEHHE CBOMCTB KHCIOPOJa, HAOIIOJACHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOJOM M YCIOBUS BO3HUKHOBECHHUS W
MpEeKpallleHus] TopeHust (Mmokapa), O3HAKOMJIEHHME C O0Opa3lnaMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, IMOJy4YeHWE, COOMpaHHE, PACIO3HABAHME W WU3YUYCHHE
CBOMCTB BOJOpoAa (TopeHue), B3auMoieicTBue Bojopoaa ¢ okcugaom meau (1)
(BO3MOKHO HCIIOJIb30BAaHUE BUJIEOMATEpPUATIOB), HAOIIOJIEHHE OOpa3I0B BEIIECTB
KOJIMYECTBOM | MOJb, HCCIENOBaHHE OCOOCHHOCTEM PpAaCTBOPEHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOM J10JIE pacTBOPEHHOIO BEILIECTBA, B3aUMOJEHCTBUE BOJbI C METAILIAMU
(HaTpueM ©  KaubllueM) (BO3MOXHO HCIIOJB30BAaHUE BHUEOMATEpPUAIIOB),



HCCJENOBAHNE O0pa3slLoOB HEOPraHWYECKHUX BEIIECTB pa3IMYHBIX KIIACCOB,
HaAOJII0ICHNE U3MEHEHUsI OKPACKU MHJIMKATOPOB B PACTBOpAX KUCJIOT U IIEIOYEH,
u3yyeHue B3aumojeicTBua okcuga menu (II) ¢ pacTBopoM cepHON KHUCIOTHI,
KUCJIOT C MeTajulaMH, PEaKUWi HEUTPAIHU3aLWH, ITOJYYEHHE HEPaCTBOPHUMBIX
OCHOBAHHM, BBITECHEHHE OJHOIO0 MeTajla APYTMM M3 PAcTBOPA COJIM, PELICHUE
DKCIIEPUMEHTAJIBHBIX 3a1ad 10 TeMe «BaxHeWmme Kiacchl HEOPraHUYECKHUX
COCIMHEHUI.

Iepunonnuyecknit 3akoH u llepuoamyeckass cucreMa XHUMHYECKHX
iemeHToB JI. U. MengeneeBa. Ctpoenne aTomMoB. XHUMHYECKAsl CBA3b.
OxncanTeIbHO-BOCCTAHOBUTEIbHbIE PEAKIIMHU

[lepBble TOMBITKM KJACCU(DUKAMKM XUMUYECKUX 3iemMeHToB. [lonsTHe o0
rpynmnax CXOJIHBIX JJIEMEHTOB (IIEJIOYHBIE M IIEJIOYHO3EMEIbHbIE METaJUIbI,
rajJoreHbl, THEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIe 00pa3yoT aM(OTEpHbIE OKCH/IbI
Y TUAPOKCHUJIBL.

ITepuonnueckunt 3akoH. Ilepuoanueckas cucreMa XUMUYECKUX JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkonepuonHas W JUIMHHONEPUOAHAS  (POPMBI
[Tepuoanueckoit cucrembl xumuueckux 3nemMeHToB [[. M. MenneneeBa. [leprobr
U rpynnbl. DU3NYECKUM CMBICT NOPSAKOBOTO HOMEpPA, HOMEPOB IIEpuUoJa U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX saep. M3otomnsl. Dnekrtponsl. CtpoeHue
AIIEKTPOHHBIX ~ 000JI04eK aToMOB HepBbIX 20 XHMHUYECKHUX  DJIEMEHTOB
[Tepuomnueckoir cucremnl . M. Menneneea. XapakTepucTUKa XWMHUYECKOTO
AJIEMEHTA I10 €ro MOoJIoKEeHUIO B [lepunoanueckoi cucreme 1. . Meneneesa.

3aKOHOMEpPHOCTH M3MEHEHUS pPAaJANyca aTOMOB XHMHMYECKHX DJIEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IEPUOJaM.

3nauenue [lepuoguueckoro 3akona u [lepuoandeckoi cUCTEMbI XUMUYECKHUX
JJIEMEHTOB Ul pa3BUTUA Hayku W Ipaktuku. JI. M. MenneneeB — yd€HBIM U
IPaKIaHWH.

Xumuueckass cBsi3b. KoBanmeHTHas (MOJspHass M HENOJISIpHAs) CBA3b.
DIEeKTPOOTPULATEIBHOCTh XUMHUECKUX 3JIEMEHTOB. IOHHAsA CBS3b.

Crenenp  okucieHus.  OKHCINUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
IIponecchl okncIeHnst U BOCCTaHOBIEHNA. OKHUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKcnepumenm:

U3ydeHre oO0pa3loB BEHIECTB METAUVIOB W HEMETAIOB, B3aUMOJICHCTBHE
TUAPOKCUAA LMHKAa C pacTBOPAMHM KHCIOT W IIEJIOYE, NPOBEACHUE OIIBITOB,
WUTIOCTPUPYIOIIUX  NPUMEPBI  OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUUU
(ropeHue, peakiyu pa3aoKeHUs, COEAUHEHNUS).

Mesrcnpeomemmuoie ceasu



Peanuzanus MeXOpeIMETHBIX CBSI3€d MPU U3YYEHUH XUMUHM B 8 Kjacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIIOJIb30BAaHUME KaK OOIIHUX €CTECTBEHHO-HAYYHBIX
MOHSTUM, TAK U MOHSATUM, SBIISIIOIINXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBCHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYYHbIC MOHSATHUS: HAy4YHBIN (PakT, rumoTe3a, Teopus,
3aKOH, aHallu3, CHHTE3, Kiaccudukanusi, MEePUOJUYHOCTb, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICJIUPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBJICHUE.

®dusuKa: Marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIH]I,
M30TONBI, PAAUOAKTUBHOCTh, MOJICKYJA, AJIEKTPUUYECKUN 3apsill, BELIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIMYUHBI, STUHUIIBI
M3MEpPEHUs, KOCMOC, TIIaHETHI, 3BE€3/1b1, COJIHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MuHEpanbl, TOPHBIE TOPOJIHI,
IIOJIE3HBIE UCKOIAEMBbIE, TOILUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYECKasl peaKUMs

Ilepnonnueckuit 3akoH. [lepuoanueckas cucreMa XUMUYECKUX 3JIEMEHTOB /JI.
N. MenpeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XUMHUYECKUX JJIEMEHTOB TMEPBBIX TPEX TMEPUOJOB, Kalus, KaIbIUd M HX
COCMHEHUN B COOTBETCTBHUU C TIOJIOXKEHHUEM »3JIeMEHTOB B llepmognueckon
CHUCTEME U CTPOCHUEM UX ATOMOB.

CrpoeHune BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAJUITMYECKUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT TUIIA KPUCTAIMYECKON PELIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukaims 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHWMHUUYECKHE
CBOMCTBA BELIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJjlacCaM HEOPraHWYECKUX
COEIMHEHUM, TEHETUYECKAsl CBSI3b HEOPTaHMYECKUX BEILIECTB.

Knaccudukanuys XuMU4eCcKUX peakiuii Mo pa3InuyHbIM Mpu3HaKam (1o YUCITy
M COCTaBy YYacCTBYIOIIMX B PEAKIMHM BEIIECTB, MO TEIIOBOMY 3(deKTy, o
U3MEHEHHIO CTETICHEW OKUCICHUS XUMHUYECKHX JJIEMEHTOB, TI0 0OpaTUMOCTH, IO
Y4acTHUIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKIIMH, TEPMOXUMHUYECKUE
YpaBHEHHS.

[Tonsitue 0 ckOpocTH XUMHUYEeCKOW peakuuu. [loHsTHE 00 OOpaTHUMBIX H
HEOOpaTUMBIX XMUMHUYECKHX peakiuax. [[oHATHEe O TOMOT€HHBIX U T€TEPOTECHHBIX
peakuusax. [lonsatue o karanuse. [loHsTHE O XMMHUYECKOM paBHOBECUU. DAKTOPBI,
BIIMSIFOIIME HA CKOPOCTh XUMHUYECKOW PEAKIUMU M TOJOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.

OKHCIUTETbHO-BOCCTAHOBUTEIbHBIE  PEaKlUU,  DJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEILHOU peaKuuu. CocraBnenue ypaBHEHUM



OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAaKIUMHd C  HCIOJIb30BAaHUEM  METOJa
AJIEKTPOHHOI'O OalaHca.

Teopus 3JIEKTPOTUTUUECKON TUCCOIUALINU. DIIEKTPOIUTHI U HEANEKTPOIIUTHI.
Katnonsl, annonsl. MexaHW3M IHCCOLMALIMU BEIIECTB C Pa3jIMYHBIMU BHIAMH
xuMHuueckoi cBs3u. CreneHs aucconuannu. CUiIbHbIE U Clla0ble JIEKTPOIUTHIL.

Peakunu noHHOro oOMeHa. Y ciioBusl MPOTEKaHUs Peakuil HOHHOTO 0OMEHa,
IOJIHBIE M COKpAIIEHHBbIE HMOHHBIE YypaBHEHMS peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHMM MW coOJell B CBeTE MpPEACTaBICHUN 00 3IEKTPOIUTHYECKOU
nucconuanuu. KauecTBeHHbIE peakiiui Ha HOHBI. [IoHsITHE O THAPOIM3E COEH.

Xumuueckuit IKcnepumenm:

O3HAKOMJIEHUE C MOJCISIMU KPUCTAIUIMYECKUX PEMIETOK HEOPTaHUYECKHUX
BEILIECTB — METAJJIOB M HEMETAUIOB (rpadura M ajMasza), CIOXKHBIX BEIIECTB
(xmopuga HaTpus), UCCIEIOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMHUYECKOW pEeaklnH
OT BO3ACHCTBUS pa3iIMUHBIX (PAKTOPOB, MCCIENOBAHUE DJIEKTPOINPOBOAHOCTH
pacTBOpPOB BEWIECTB, IpOLECCa AUCCOLMALMU KHUCIOT, IIEJIOYEN U COJe
(BO3MOXXHO  HCHOJB30BAHME BUJEO MATEPHAIOB), IPOBEICHHUE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPU3HAKW  MPOTEKaHWs  peakuuid  HMOHHOTO  oOMeHa
(oOpa3oBaHue ocajka, BbIJCIEHHE Ta3a, oOpa3oBaHHE BObl), OIBITOB,
WUTIOCTPUPYIOIIUX —~ NPUMEPBI  OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peaklMH pa3yIoKEHHs, COEIUHEHHUs), PACIIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX pPEAKIUMH HAa HOHBI, pEIICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

HemeTaJyibl 1 MX coeMHEHUS

OO6miast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTHM CTPOEHHSI aTOMOB,
XapakTepHble CTeneHu OKucieHus. CTpoeHue U (PU3NYecCKue CBOWCTBA MPOCTHIX
BEUIECTB — TajoreHoB. XHMHMYECKHME CBOWCTBA Ha IIpUMEpe  XJopa
(B3aMMOJEHCTBUE C METalJlaMd, HEMeTaUlaMH, IeJlo4aMu). XJIOPOBOJIOPO/I.
ConsHas KucimoTa, XMMHUYECKHE CBOMCTBA, IOJIY4YECHHE, NMPUMEHEHHE. [lericTBue
XJIOpa M XJIOPOBOAOpPOZA Ha OPraHM3M 4YejoBeKa. BakHeWluume XJIOopuabl U HX
HaXO0XJCHUE B IPUPOJE.

O6mas xapakrtepuctuka sneMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEepHbIE cTeneHu OKucieHus. CtpoeHue u (U3HYECKHe CBONCTBA
MPOCTBIX BELIECTB — KUCIOPOIa U Cepbl. AJIJIOTPOIHbIE MOIU(DUKALIMUA KUCIOPOIa
U cepbl. XUMHUECKHE CBOWcTBa cepbl. CepoBOIOPOA, CTPOEHHUE, (PU3HUECKUEe U
XUMHYECKUE cBOMCTBA. OKCHUABI CEpbl KaK MPEACTABUTEIN KHUCIOTHBIX OKCHJIOB.
CepHast kuciora, (uanueckue W XUMHYECKHME CBOMCTBa (00mIME Kak
Npe/CTaBUTeNsd Kilacca KHCIOT M crneuuduueckue). XUMHUECKHE peakluH,
JeXKalie B OCHOBE IPOMBIIUIEHHOTO CHoco0a MONy4YeHHUs CEpHOM KHUCIOTHI.
[Ipumenenue cepHoi KucnoThel. Conu CEpHOM KUCIOTHI, KAYECTBEHHAs peaKUus Ha



cynb(dar-uon. Haxoxxnmenue cepbl U €€ COCIMHEHHMH B mpuUpojae. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIeW cpeAbl COCNUHEHUSIMU Cepbl (KUCIIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/AyXa U BOJOEMOB), CIIOCOOBI €ro MPeA0TBPAICHUS.

OOmast xapakrepucTuka 37JeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbBIE CTENEHU OKHCIEHHA. A30T, paclpOCTPaHEHHUE B IPHUPOJE,
¢dbu3nUeckue U XuMHIecke cBoiicTBa. KpyroBopot azora B mpupoje. AMMHUakK, €ro
(du3MYecKre 1 XUMUYECKHE CBOMCTBA, MOJydyeHne U npuMeHeHue. Conu aMMOHus,
uXx (PU3NYECKUE U XMMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBI aMMOHHMs. A30THasi KHUCIOTa, €€ MOJydeHHe, (PU3NYECKHe U XUMHUYECKHE
cBOiicTBa (0OIIME Kak TMpEeJCTaBUTENS Kiacca KHUCIOT U  Clenu(puyecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyecTBE MHHEpAIbHBIX
yA0OpeHnil. XMMHUYECKOE 3arpsi3HEHUE OKPYIKAIOIIEH Cpeibl COEIMHEHUSIMH a30Ta
(KUCTIOTHBIE MOXKAM, 3arps3HEHHE BO3/AyXa, IMOYBBI U BOAoEéMoOB). Docdop,
ajtoTponHbie Moaudukanuu (ochopa, GuMUecCKne M XUMUYECKHUE CBOMCTBA.
Oxkcup docdopa (V) u pochopHas kuciora, puznueckue 1 XUMUUECKUE CBONUCTRA,
nostyuenue. Mcnoas3oBanue GpocdaToB B KaUECTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mast xapaktepuctuka smemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKUCJICHUS.  YIJIEepoA,  aUIOTPOIHBIC
MOAU(UKALIMKM, PACHPOCTPaHEHHUE B MpUpoae, (U3MUYECKUE U XHUMHUYECKHE
cBoiictBa. Ancopouus. Kpyrosopot yriepona B mpupojse. Okcuibl yriiepojaa, ux
bu3nYecKue W XUMHUYECKHE CBOWMCTBA, JCHCTBME HA JKUBBIE OPTraHU3MBI,
MOJIyYeHHE U TPUMEHEHUE. DKOJIOTHYEeCKHUe MpOoOIeMbl, CBA3aHHBIE C OKCHUIOM
yriepoaa (IV), rumore3a riao0aqbHOrO TOTEIJICHUS KIUMara, MapHUKOBBIN
s dekrt. YronbHas KuUcCIoTa U €€ Colid, UX (PU3NYecKue U XMMUYECKUE CBOMCTBA,
nmoJiydeHue W TnpuMeHeHwe. KauecTBeHHass peaknus Ha KapOOHAT-MOHBI.
Hcnonb3zoBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIIbCKOM
XO35ICTBE.

[lepBoHauaNbHbBIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COEAMHEHUSIX
yriiepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUICH, 3TaHOJ, TJIUIEPUH, YKCYCHasl KUCJIOTA).
[IpupoaHpie HMCTOYHUKUA YIJIEBOJOPOAOB (Yyrojb, NPUPOAHBIA Ta3, He(DTh),
MPOJIYKThl WX mepepaboTku (OEH3UH), UX POJb B OBITY M IPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJIOrMYECKH Ba)KHBIX BELIECTBAX: XKUPAX, O€IKax, yriaeBOAaX — U UX
poJii B JKM3HHU 4YeloBeKa. MarepualbHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCTMHEHUH.

KpemHuuii, ero ¢usnueckue ¢ XHUMHUYECKHE CBOICTBA, IOJy4YEHHE H
npuMenenue. CoenuHeHus: kKpeMHusi B npupojge. OOmme mnpeacraBieHus 00
okcusie kpemuust (IV) u kpemuueBoi kucinore. CUIUMKaThl, UX HCIOJIb30BAHHUE B
ObITy, B MPOMBIIIUICHHOCTH. BakHeliine cTpouTenbHble MaTepHalbl: KepaMuKa,



CTEKJIO, IIEMEHT, OeTOH, kene300eToH. IIpobiempl 6e30macHOTO HMCIOJIB30BAHMS
CTPOUTENIbHBIX MATEPUAJIOB B IOBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

M3yueHHE 00pa3l0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSIHOM KUCIIOTHI,
MIPOBE/ICHNE KAYeCTBEHHBIX PEAKIUN Ha XJIOPUI-MOHBI M HAOIIO/IEHNE TTPU3HAKOB
UX TMPOTEKAaHUS, OMBITHI, OTpa)karolue (pU3nYecKkue U XUMUYECKHUE CBOWMCTBA
raJIoreHOB M WX COEAUHEHUM (BO3MOXKHO HCIMOJb30BAaHUE BHUIEOMATEPUATIOB),
O3HaKOMJIEHME ¢ oOpaslaMud XJOpUAOB (TAJOTEHUIOB), O3HAKOMJIEHUE C
oOpaslamu  ceppl W €€  COeOUHEHUSMHU  (BO3MOXKHO  HCIOJB30BAaHHE
BUJIEOMATEpUAIIOB), HAOJIOIEHHE TpoIecca OOyIIIMBaHUS caxapa MoJ JIEHCTBUEM
KOHLUEHTPUPOBAHHOM CEPHOM  KHUCJIOTBI, M3y4YEHHE XUMHYECKUX CBOMCTB
pa30aBIEHHOIN CEPHON KUCIOTHI, POBEJECHUE KAUECTBEHHON PEaKIMK Ha Cyab(dat-
MOH W HaOJIOJeHHWE TpHU3HAKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3UYECKUMH
cBoiicTBaMu a3ora, (Gochopa M HUX COEAUHEHHH (BO3MOXKHO HCIOJIb30BaHHE
BHJIEOMATEpHUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTydYeHHE,
coOupaHue, pacro3HaBaHWE€ M M3y4YEHHE CBOMCTB aMMHakKa, IPOBEACHUE
KAueCTBEHHBIX PEaKIMii Ha MOH aMMOHUS U (ochaT-uoH ¥ U3YUYCHHE NMPU3HAKOB
UX NPOTEKaHUs, B3aUMOJICUCTBUE KOHLICHTPUPOBAHHOMN a30THOM KHUCIIOTHI C MEBIO
(BO3MOKHO HCITI0JIb30BaHUE BUJIEOMATEPUAIIOB), U3y4YeHHE Moenen
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpaduta, ¢yiiepeHa, O3HAKOMIJIEHUE C
MPOIIECCOM  aZICOPOITMU  PACTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YyTIEM U
YCTPONCTBOM NPOTUBOrasza, MojydeHHue, COOMpaHue, paclio3HaBaHUE U U3Y4YEHUE
CBOMCTB YIJICKUCIIOTO Ta3a, MPOBEJECHUE KAaYeCTBEHHBIX PEAKIUi Ha KapOOHAT U
CUJIMKAT-UOHBl W HW3yYEHHE TNPU3HAKOB WX MPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMEH CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3SKCIEPUMEHTAIbHBIX
3a/1a4 1o teMe «BaxkHelme HeMeTallTbl U UX COCTUHEHUS».

MeTaJiibl 1 MX COeIMHEHUS

OO0mias xapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBaHUU
ux nosioxkeHuss B llepmommueckon cucreme xumuyeckux diaemeHtoB . U.
MeHnneneeBa u cTpoeHus: aToMoB. CTpoeHHe MeTaioB. MeTtainueckasl CBA3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEmETKAa.  DJIEKTPOXUMUYECKUH  pAl
HanpspkeHui MetaiuioB. Ou3nyeckue U XMMUYECKUE CBOMCTBAa MeTauioB. O0mue
CrocOOBI TONy4YeHUs: MeTawioB. [loHATHE O KOPPO3WM METALIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Kopposuu. CrutaBel (CTaib, YYTyH, AIOPATIOMHUHHM,
OpoH3a) ¥ UX MPUMEHEHNE B ObITY Y MPOMBIIIIICHHOCTH.

[Ilenounsie MeTaiuibl: noyioxkeHue B [lepuoauueckoil cucteMe XMMHUYECKUX
snementoB JI. M. MeHnaeneeBa, CTpO€HHME MX aTOMOB, HAaXOXKJICHUE B MPUPOJE.
duznyeckre U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe HaTpus U Kaius). OKCuabl U



TUAPOKCUABI HaTpusi W Kauus. [IpuMeHeHHe MIeNOYHBIX METAUIOB U HX
COEeIMHEHU.

IllenoyHO3eMENbHBIE METAIBI MAarHMl W KaJbLUM: IIOJIOKEHHE B
Ilepnoguueckor cucreme xumMuueckux dineMeHToB [[. 1. MenneneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3ndecKkne 1 XUMHUECKUE CBOWCTBA MarHus
U Kajplus. Baxuelmme coelWHEHUS KaublUs (OKCHI, THIPOKCHUI, COJIH).
XKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEeHUS!.

AnroMuHUN: onoxkeHue B [leprnonueckon CuCTeMe XUMHYECKUX 3JIEMEHTOB
JI. . MenaeneeBa, CTpoeHUE aroma, HaxoxxjaeHue B mpuponae. duszudeckue u
XUMUYECKHUE CBOMCTBA altOMUHUA. AMQOTEpPHBIE CBOMCTBA OKCHIA U THAPOKCHIA
ATIOMUHUSL.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XuMHYECKUX 3J€MEHTOB /1.
. MenneneeBa, CTpoe€HHE aTOMa, HAaXOXKJAE€HUE B mpupoae. Pu3nyeckue u
XUMUYECKUe CBOMCTBA xene3a. OKcubl, ruaApokcu bl u comu xxenesa (II) u xenesa
(IIT), ux cocraB, CBOWCTBA U MOTYYEHUE.

Xumuueckuil IKCnepumenm:

O3HAKOMJIEHHE C oOpasllaMy METAUIOB W CIUIABOB, HMX (PU3WYECKUMH
CBOMCTBaMHU, M3Y4YEHUE PE3yJbTaTOB  KOPPO3UU  METAUIOB  (BO3MOXKHO
WCIIOJB30BaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aWMOJICUCTBUS OKCHJA
KaJIbI[Usl W HATpus C BOJOM (BO3MOXHO UCIIOJIb30BAHUE BHUJIEOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, TPOLECCA TOPEHHUS XKEe3a B KUCIOPOJIE
(BO3MOXXHO  HCIOJNB30BAHHWE  BHUJIEOMATEpPUAIOB), MPHU3HAKOB  MPOTEKAHUS
Ka4ECTBEHHBIX PEAKIMii HA WOHBI: MarHus, KaJblUs, ATIOMUHUA, IMHKA, JKelie3a
(IT) u xeneza (I11), meau (II), HabmroAeHUE U OMKMCaHUE MPOLIECCOB OKPAITUBAHUS
IJJAMEHH MOHAaMU HATpusl, Kalud M KaJlblUs (BO3MOXXHO HCIOJIb30BAHHE
BUJIEOMATEPUAIIOB), HCClIeJOBaHHE aM(DOTEPHBIX CBONCTB TUAPOKCH]IA ATIOMUHHUS
Y TUIPOKCHUJA IIMHKA, PEIIEHUE SKCIIEPUMEHTAIbHBIX 3a]1a4 10 TeMe «Bakueiue
METaJUIbl U UX COCTUHECHUS.

XuMHS M OKPYXKAKOLIAA cpela

BemectBa u marepuanbl B IMOBCEIHEBHOM >KM3HM uenoBeka. besomacHoe
HCIIOJIb30BaHUE BEIECTB U XUMUUYECKUX peakiui B ObITy. IlepBas momoris npu
XUMHYECKUX OKOTax U OTPABIICHUSX.

XUMUYECKOE 3arps3HEHHE OKpY’Karouled cpeabl (MpefenbHas T0mycTUMast
KOHIIeHTpalus BemiecTs, najee — [1JIK). Ponb XxumMun B perieHun 3K0JI0THUECKUX
npoO0iaem.

Xumuueckuit IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJIUMEPHBIC
MaTepHualbl).

Mesicnpeomemmuoie ceasu



Peanuzanus MeXOpeIMETHBIX CBSI3€d MPU U3YYEHUH XUMUHM B 9 Kjacce
OCYUIECTBIISIETCS. 4Yepe3 UCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHbIX
MOHSATUM, TaK W TOHATHUM, SIBJSIOIIMXCS CUCTEMHBIMH JJI1 OTJAEIBHBIX MPEIMETOB
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBbIC TMOHSATHUS: HAy4YHBIM (DaKT, rUmoTe3a, 3aKOH,
TEeOpUsl, aHalu3, CHHTE3, KJIacCUPUKaLUs, MEePUOJIUYHOCTb, HAOJIIOEHUE,
AKCIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHUE, MOJIeb, SBJICHUE, MMapPHUKOBBIN
s dekT, TEXHONOTHS, MaTEPHUAIIbI.

duznka: marepus, aTtoM, OdJEKTPOH, IPOTOH, HEWTPOH, HOH, HYKIIH],
U30TOMbI, PAAUOAKTUBHOCTb, MOJIEKYJIA, SJICKTPUYECKUN 3apsiji, MPOBOJIHUKH,
MOJYTIPOBOJTHUKH, JTUAJCKTPUKH, (POTOAIEMEHT, BEIIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHUE BEIIECTBa, I'a3, pacCTBOP, PACTBOPUMOCTh, KPUCTAIITUYECKAS
peméTKka, CIUiaBbl, (PU3NYECKUE BEITUYUHBI, CAMHHUIIBI U3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, IJIaHETHI, 3BE3/1bI, CoJHIIE.

buonorusi: ¢orocunres, npixanue, Ouocdepa, IKOCHUCTEMa, MHUHEPAIbHBIC
ya00peHust, MUKPOAJIEMEHTHI, MAaKPOAJIEMEHTHI, MUTATEIbHbIE BEIIECTBRA.

['eorpadusi: armocdepa, ruapochepa, MuUHEpaIbl, TOpPHBIE TOPOJIHI,
M0JIE3HBIEC MCKOIaeMble, TOILJIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
XNUMHUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JIMdHOCTHBIE pE3yJbTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO  OOIIIETO
o0pa3oBaHUs JOCTUTalOTCS B XOJie OOyYeHHs XUMHUU B €IMHCTBE y4eOHOU H
BOCHUTATEIILHOMN JAESATEIBHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCUICKUMHU
COI[MOKYJIBTYPHBIMH M JYXOBHO-HPaBCTBEHHBIMU II€HHOCTSIMU, MPUHATHIMH B
oOIIecTBe MpaBUJIaMd M HOPMaMHU TMOBEJEHUS M CIHOCOOCTBYIOT IIpoIleccam
CaMOTMO3HaHUs, CAMOPA3BUTHUS U COLIMAIIA3AIMN 00yYarOIIUXCS.

JIugyHOCTHBIE ~ pe3yibTaThl  OTpaXalOT  TOTOBHOCTb  OOyYaromuxcs
PYKOBOJCTBOBATbCSI CUCTEMOW TO3WTHBHBIX LEHHOCTHBIX OPHUEHTAMHA W
paclIMpEHUE OIbITA IEITEIBHOCTH Ha €€ OCHOBE, B TOM YMCJIE B YaCTHU:

1) naTpHOTHYECKOTO BOCIIMTAHMS:

LIEHHOCTHOT'O OTHOILIEHUS K OTEYECTBEHHOMY KYJbTYPHOMY, HCTOPUUYECKOMY
W HAy4YHOMY HACJIEAUI0, NMOHWMAaHUS 3HAYEHUS XUMHUYECKOM HAyKH B IKU3HU
COBPEMEHHOT0 O0OIIEeCTBa, CIOCOOHOCTH BIANETh JOCTOBEPHOU WHGOpMAIMEH O
NEPEAOBBIX JOCTHUKEHUAX W OTKPBITHUSAX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUSA:

MPEACTABICHUS. O COLMAIbHBIX HOPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOUIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOHUCCIEeAOBaTEeNbCKOM, TBOPYECKOM W ApYyruxX  BHAAX
JEATEbHOCTA, TOTOBHOCTH K Pa3HOOOpPa3HON COBMECTHOW AESTEIBLHOCTH MpHU
BBITIOJIHEHUM YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBHINOJHEHUU XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX MPOEKTOB, CTPEMIICHUS K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecCe€ HITOM YUYEOHOW NESITeIbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMIOBEACHHE W TNOCTYIIKM CBOMX TOBApUIIEH C MO3UIUU
HPABCTBEHHBIX U IIPABOBBIX HOPM C YYETOM OCO3HAHUSI TTOCIEACTBUH MMOCTYIIKOB;

3) HEHHOCTH HAYYHOI'O MO3HAHMS

MHPOBO33PEHUYECKUE TPEICTABICHUSI O BEUIECTBE M XMMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH WU COCTABISIOLIUE
OCHOBY JIJI1 TIOHUMAaHUsI CYIIHOCTH HAYYHOW KapTUHBI MUpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS NPUPOJbI, B3aUMOCBA3SAX YEJIOBEKA C
NPUPOJHOM CPENOM, O POJIM XUMHUU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

[M03HABATEIbHBICE MOTHBBI, HAIIPABIICHHBIE HA MOJYYEHHE HOBBIX 3HAHUU IO
XUMHH, HEOOXOJHMMBIC NJii OOBSCHEHHMS HAOII0JaeMBIX IPOIICCCOB W SIBJICHUH,
MO3HABATENIHHOM, MH(OPMAIIMOHHOW M YHUTATENbCKOW KYJIbTYpPhl, B TOM 4YHUCIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl € Yy4eOHBIMH TEKCTaMH, CIPABOYHOMU



JUTEPATYPON, JOCTYMHBIMU TEXHUUYECKHUMH CpEACTBAMU HMH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEHHMIO M TO3HAHUIO, JII0OO3HATEIbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K €aMOOOpa3OBAaHMIO, MPOEKTHOW U  HCCIENOBATENIbCKOM
JESTENHHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH U YPOBHsS OOy4YeHHUS B
JlaJbHEUIIIEM

4) popMupoOBaHMS KYJIbTYPHI 310POBbS:

OCO3HAHUE IIEHHOCTU KWU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAaHOBKH Ha 370POBBIM 00pa3 >KU3HU, OCO3HAHHWE MOCIEACTBUU U
HENPUATHE BPEAHBIX MPUBBIYEK (YHIOTPEOJICHUS aJIKOTOJIsI, HAPKOTUKOB, KypeHHSI),
HEOOXOJMMOCTH COONIOJICHUs] TMpaBuia O€30MacHOCTH TIpU  OOpallieHuu C
XUMUYECKUMU BEIIECTBAMHU B OBITY U PeabHOM KU3HH;

5) TpyA0BOr0 BOCIIUTAHMS

MHTEPEC K MPAKTUUECKOMY U3yUYeHHUI0 TIpodeccuii 1 TpyJa pa3aIuyHoro poja,
YBOKECHHE K TPYAy M pe3yjbTaTaM TPYJIOBOH JEATETbHOCTH, B TOM 4YHCJIE Ha
OCHOBE MPUMEHEHHS TPEJAMETHBIX 3HAHUM 1O XUMHU, OCO3HAHHBIM BBHIOOP
WHJUBUyJIbHOW TPAGKTOPUU MPOAOHKEHHS 00pa30BaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTU K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIenHoN npodeccuoHanbHON IeITeIbHOCTH U Pa3BUTHUSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalITHPOBATHCA B MPOPECCUOHAIBHON CPEJIE;

6) 3K0J10rH4ecKOro BOCIUTAHMS:

HKOJIOTHYECKH I€JeCO00pa3HOE OTHOIICHHE K TMPHUPOJE KaK HCTOYHHKY
’KU3HU Ha 3emiie, OCHOBE €€ CyIlIeCTBOBAHMS, TOHUMAaHHE LIEHHOCTU 3JJ0POBOTO U
Oe3omacHoro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢buznyecKkoMy M TCHUXHYECKOMY 3/I0pPOBbIO, OCO3HaHHE IIEHHOCTH COOJIOICHMUS
npaBuI 0€30IMIaCHOTO MOBEACHUS IPU paboTe ¢ BEIIECTBAMHU, A TAK)KE B CUTYyaIUsX,
YIPOXKAIOIIUX 3I0POBBIO U KU3HU JIHOJIEH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUSI, MOJy4aeMble TIPU U3YYEHUU XUMUHM, IS
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPYKAIOIIEH MPUPOJHOU CPENOH, ISl MOBBILICHUS
YPOBHS  DKOJOTMYECKOM  KyJIbTYpbl, OCO3HAHHS TJ00aJbHOTO  Xapakrepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEeIICHUs] MOCPEJCTBOM METOJ0B XHMHUH,
AKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBAaThCA UM B MO3HABATEILHOM,
KOMMYHHMKATUBHOW U COLMAIIBHON ITPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATBI

B cocrtaBe wmeTanmpeaMETHBIX pE3yJbTAaTOB BBIJICISIOT 3HAUYUMBIC IS
dbopMupOBaHUS MHUPOBO33PEHUS OOIEHAYYHbIE TMOHATHUS (3aKOH, TEOpus,
MPUHITUI, TUTIOTE3a, (HaKT, CUCTeMa, MPOIIECC, SKCIIEPUMEHT U JPYToe.), KOTOPhIE
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MpeaMeTax M IO3BOJIAIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMHUPOBATH MPEACTABICHUE O IIEJIOCTHOM



Hay4YHOU KapTUHE MHUpPA, U YHUBEPCAIbHbIE YUeOHbIE IeCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATUBHbBIC, PETYJIATUBHBIE), KOTOpbIe 0OOecrneuynBalOT (GopMupoBaHue
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
NESATETbHOCTHU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

Ba3oBble Jjoruueckue 1elicTBUA:

YMEHHSI HCIOJB30BaTh MNPHUEMBI JIOTUUECKOTO MBIIIJIEHUS TPU OCBOCHUHU
3HAaHUMN: PACKPBHIBATH CMBICI XMUMHUYECKUX MOHSATUN (BBIIEIATh UX XapaKTEepHbIE
MPU3HAKH, yCTaHABIMBAaTh B3aUMOCBSI3b C JPYTMMHU TOHSTUSMM), UCIOIb30BaTh
MOHSTHS JIJIs1 OOBSICHEHUS! OTJENIbHBIX (DAKTOB U SIBICHUM, BHIOUPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMHUYECKUX PEaKIlui,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3U MEXAYy OOBEKTaMU H3Yy4YEHUS,
CTPOUTH JIOTUYECKUE PACCYX IEHUS (MHAYKTUBHbBIC, I€IYKTUBHbIE, 10 AHAJIIOTUN),
JenaTh BBIBOJBI M 3aKIIFOUEHUS;

YMEHHE TMPUMEHSATH B TIpoIlecCe€ TO3HAHMWS TOHATUSA (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIE) MOJIETH, UCTIOIb3YEMbIE B XUMUH,
peoOpa3oBhIBATh MIMPOKO MPUMEHSIEMbIE B XUMUHU MOJICIIbHBIC TIPEICTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJI 3JIEeMEHTa), XUMHudeckas (opmyla U ypaBHEHHE
XUMUYECKOW peakluu — MpU PElIeHUH Y4eOHO-TI03HABATENIBHBIX 3a/1a4, ¢ YUYETOM
ATUX MOJICTBHBIX MPEJCTABICHUN BBISBIATh M XapaKTepU30BaTh CYIIECTBEHHbIC
MPU3HAKH U3Y4aeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMUUYECKUX PEaKITUH,
BBISBJISITh  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIICJICTBEHHBIE CBSI3U |
MIPOTUBOPEYHS B U3yUaeMbIX MPOIECCAX U SBJICHUSIX.

Ba3oBble uccienoBareibckue JeCTBUS:

YMEHHE HCIIOIb30BaTh IMOCTABJIEHHBIE BOIMNPOCHI B KAau€CTBE HHCTPYMEHTA
MO3HAHUS, a TakXKe B KauyeCTBE OCHOBBI i (DOPMUPOBAHUS TUIOTE3BI IO
MIPOBEPKE MPABUILHOCTH BBHICKA3bIBAEMBIX CYXKICHUM;

MPUOOPETEHUE OMNbITa M0 ITUIAHUPOBAHUIO, OPraHU3AMU M MPOBEIACHUIO
VYCHHYECKNX JKCIIEPUMEHTOB, yMEHHE HaOlomaTh 3a XOJOM IIpoliecca,
CaMOCTOATEIBLHO MPOTHO3UPOBATh €ro Pe3yJsibTar, POpMYyIUpPOBATH 00OOIIEHUS U
BBIBO/IBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIETOBAHUS, COCTABIATh OTYET
0 MpOJIENIaHHOM padoTe.

Pabora ¢ undgopmanmei:

yMEHUE BBIOHMpaTh, AHAIM3UPOBATH W HMHTEPIPETUPOBATH HHPOPMALIUIO
Pa3IMYHBIX BUJOB U (POPM MPEJICTABICHUS, MTOTYyUYaeMYyI0 U3 pa3HbIX UCTOUYHUKOB
(HaydHO-TIOMyJIsIpHAsl  JIUTEpaTypa XHUMHUYECKOTO COJEp)KaHUs, CIPaBOYHBIC
nocoOusi, pecypcel WHTepHETa), KPUTUYECKH OIEHWBATH MPOTHBOPEUUBYIO U
HEJO0CTOBEPHYIO MHGOPMAIIHIO;



yMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3allpoChl MPU MOUCKE U OTOOpE
UHGOPMAIIMM W COOTBETCTBYIOUIUX JaHHBIX, HEOOXOAMMBIX ISl BBITIOJIHEHUS
y4eOHBIX U TIO3HABATEIbHBIX 3a7a4 OMpeNeIEHHOTO THITA, MPUOOPETEHHE OIbITa B
o0nacTd HUCHOJB30BAaHUS  HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHHE KYJIbTYPOU aKTUBHOT'O UCIIOJIB30BAHUS PA3IUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOATENBLHO BHIOMPATh ONTUMAIBHYIO (pOopMy MpeAcTaBieHus] HHPOpMaALUU U
WLTIOCTPUPOBATh pEIIaeMble 3aJaddl HECJIOKHBIMU CXEMaMH, JuarpaMMaMu,
ApyrumMu GopMaMu rpauku U UX KOMOMHALUSAMU;

yMEHHE HCIOJIb30BaTh M AaHAIU3UPOBAaTh B Ipolecce ydyeOHOHl u
UCCJIEIOBATEIBCKON ACSATENbHOCTH MH(OPMAIUIO O BIUSHUU MPOMBIILIEHHOCTH,
CEeNIbCKOTO XO3SiCTBa W TPAHCIOPTa Ha COCTOSIHME OKPYXAIOIIeH MPHPOIHOM
Cpelibl.

KoMMyHukaTHBHBIE YHHBepcAJIbHbIE YUeOHbIe JeliCTBUS:

yMEHHUsI 3aJlaBaTh BOIPOCHI (B XOJe jauajgora U (Wiu) JUCKYCCHH) TIO
CYHIECTBY  OOCyXgaemMoil  Tembl, (QOPMYIUPOBATH CBOU  NPEIJIOKCHHS
OTHOCHUTEIHFHO BHITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

YMEHHUSI ~ OPEJCTaBISITh  TOJY4YEHHBbIE  pEe3yJbTaThl  IO3HABATEIbHOM
JESTENbHOCTY B YCTHBIX W THCbMEHHBIX TEKCTaX; JeiaTh MPE3CHTAIUIO
pe3yNbTAaTOB BBHIMOTHEHUS XMMUYECKOTO JKCIEpHMEHTa (J1abopaTOPHOTO OIBITA,
1a00paTopHOM pabOTHI O UCCIEAOBAHUIO CBOMCTB BEMIECTB, Y4EOHOTO MIPOEKTA);

yMEHHUsI Yy4eOHOTrO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEILHOM M MCCIENOBATENIbCKOM  JEATENbHOCTH  MpU  PEIICHUH
BO3HUKAIOIIUX TPOOJIEM Ha OCHOBE yu€Ta OOMIMX WHTEPECOB M COTJIACOBAHUS
no3uuuid (00Cyx aeHusl, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPAHHALIMS
COBMECTHBIX JEWCTBUH, ONpelIelIeHHe KpPUTEpUeB IO OLIEHKE KayecTBa
BBITIOJIHEHHOM pabOThI U APYTHE).

PeryasiTuBHbIe YHUBEpPCAJIbHbIE y4eOHbIe 1eiicCTBUA:

YMEHHE CaMOCTOSATEIbHO OMPEICNATh IENH EATEIbHOCTH, IJIAaHHUPOBATh,
OCYIIECTBIISAITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JesATebHOCTh, BBIOMpaTh Hanbosee d3PeKTUBHBIE CIIOCOOBI pPelIeHUsT YUeOHBIX U
MO3HABATENIbHBIX 3a7a4, CaMOCTOSITENIbHO COCTaBJSTh WIU KOPPEKTUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEUCTBUM TNPHU BBINOJHEHUM 3aJaHUM C Y4YETOM
MOJyYEHHUs! HOBBIX 3HAHUU 00 M3yuyaeMbIX OOBEKTaX — BEIIECTBAaX M PEaKIMsX,
OLICHMBATh COOTBETCTBUE IMOJIYYEHHOTO pe3yJibTaTa 3asBJICHHON 1eJIH, yMEHHE
MCIIONIb30BaTh M AaHATTM3UPOBATh KOHTEKCTHI, IPeIjlaraéMble B YCIOBUH 3aJaHHIA.

IMPEAMETHBIE PE3YJIBTATDBI

B cocraBe nmpeaMeTHBIX pe3yJbTaTOB IO OCBOCHUIO 00S3aTENBHOTO
coJlep>KaHMs, YCTAHOBJIEHHOTO JaHHOW ¢enepanbHON padoueil mporpammoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYArOIMIMMHCS Hay4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI



NeHCTBUH, crenuduyYeckue JUId NPEeJIMETHOM 00JacTH  «XHUMHS», BHJIBI
NEATEIbHOCTH IO  TOJYYEHHI0 HOBOTO 3HAHUSA, €ro HMHTEPHpETAInH,
peoOpa30BaHUI0 U IPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIIHUIX.

K xoHily oOydenus B 8 kj1acce rnpeaMeTHbIe pe3yJibTaThl HA 0a30BOM YPOBHE

JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYHAFOIINXCS YMEHUM:

e PpAaCKpbIBaTh CMBICI OCHOBHBIX XHMHWYECKHUX MOHSATUN: aTOM, MOJIEKYJa,
XUMHYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIO0KHOE BELIECTBO, CMECH
(oHOpOIHAST M HEOJAHOPOAHAS), BaJIECHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJWYECTBO BEILIECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIeMEHTa B COSIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJ], KHCIJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHCIICHUS, XUMHUYECKasi pPeaKius, KiacCu(UKaius peakiuil: peaxiuu
COCIMHEHUS, PEAKIMU PAa3JI0KEHUs, PEAKIMU 3aMEIICHUs, PEeaKIuu
oOMEHa, 3K30- U SHIOTEPMUUYECKUE PEAKIIUU, TETUIOBOM 2(PPEKT peakiuu,
SIpO aToMa, JJIEKTPOHHBINM CJIOW aToma, aTOMHasi OpOWTalb, PAaAUYC
aTOMa, XMMHYECKasl CBS3b, MOJIIPHAS M HEMOJSAPHAs KOBAJIEHTHAsS CBS3b,
WOHHAs CBS3b, MOH, KaTHOH, aHWUOH, PAacCTBOpP, MAaccoBas JI0Js BEIECTBA
(mporieHTHAs! KOHIIEHTpAIs) B paCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHWMHWYECKUX TOHSITUN U
MPUMEHSITh 3TU OHSATHUS MPU OMKMCAHUY BELIECTB U X MPEBPAIICHUI;

e HCIMOJBH30BaTh XHUMHUYECKYIO) CHUMBOJHMKY JUISI COCTaBJCHHS (HOpMyI
BEILECTB U YPABHEHUN XUMHUUYECKUX PEAKIINIA;

e OIpEIENsATh BaJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHMSX,
CTENEHb  OKUCIECHHMS  DBJEMEHTOB B  OMHApHBIX  COCIMHEHUSX,
MPUHAJIEKHOCTh BEUIECTB K ONPEACIEHHOMY KJIACCy COCIMHEHUW IO
dbopmynam, BHUJ XUMHUYECKOM CBsi3M (KOBaJieHTHasT M MOHHAasA) B
HEOPraHUYECKUX COCIUHEHUSX;

e packpbiBaTh cMbIch Ilepuomnueckoro 3akona J[. WM. MeHneneesa:
JEMOHCTPUPOBATh IMOHMMAHHUE TEPUOJAUYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX JJIEMEHTOB OT UX MOJOKeHUs B llepmoauueckoi cucreme,
3aKOHOB COXPAHEHHUSI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHAa ABOTrapo;

e ONHUCHIBATH W XapakTepuszoBaTh TaOMM4HYO Qopmy Ilepuomnyeckoit
CUCTEMBbl XMMHUYECKUX DJJIEMEHTOB: pa3iau4aTh IOHATHUS «TJIaBHAs
noarpynmna (A-rpynmna)» u «mnobouynas noarpynna (b-rpynmna)», mansie u
OOJIbIlIME TEPHOJbI, COOTHOCUTh OOO3HAUEHHS, KOTOPhIE HMEIOTCA B
tabmuie «llepumomnueckas cucTtemMa XuMHYeckux siaemeHToB [J[. U
MeHneneeBa» ¢ UHCIOBBIMH XapaKTEPUCTHUKAMH CTPOEHUST aTOMOB



XUMHUYECKUX AJIEMEHTOB (COCTaB M 3apsia sapa, o0Iee Yucio dJIEKTPOHOB
U pacrpeesieHle UX MO0 SJIEKTPOHHBIM CJI0SIM);

KJIacCU(PUIMPOBATh XUMHUUYECKHE JJICMEHTHI, HEOPTraHWYCCKHE BEIIECTBA,
XUMHUYECKUE DPEAKIUU (TI0 YUCIy W COCTaBY YYaCTBYIOIIMX B PEAKIIUU
BEII[ECTB, 10 TETIOBOMY (D PeKTy);

XapaKkTepu3oBaTh (OMUCHIBaTh) OOIIME XMMHYECKHE CBOWCTBA BEIECTB
Pa3IUYHBIX KJIACCOB, TOJTBEPXKAasl ONMUCAHUE MMPUMEpPaMU MOJIEKYIIIPHBIX
YPaBHEHHMM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINN;

MPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCHUMOCTU OT UX KaUE€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpAIIEHUN B
Pa3TUYHBIX YCIOBHUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYI0O W MOJSPHYKO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJNIO XHUMHUYECKOTO »JJeMeHTa 1o (opmye
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUUYECKON PEaKIINH;

MPUMEHSTH OCHOBHBIC OIEPAIlMH MBICIUTEILHON JACATEIHPHOCTH — aHaJU3
U CHHTE3, CpaBHEHHE, 0000IIeHHEe, CHCTeMaTH3alluio, KiacCU(UKamuio,
BBISIBJICHUE TPUYUHHO-CIIEICTBEHHBIX CBS3€H — Il M3Y4YEHUS CBOWCTB
BCIIECTB M XHWMHYECKHX pPEaKIHi, €CTECTBCHHO-HAYYHBIC METOIbI
MO3HAHUSI — HAOJIOJIEHUE, U3MEPEHUE, MOJICTUPOBAHUE, IKCICPUMEHT
(peasibHBI U MBICIICHHBIN);

ClIeIoBaTh  NpaBWJIaM  TMOJIb30BAaHUS  XMMHYECKOM  MOCYIoON
7a00paTOpHBIM  O00OpYJOBaHMEM, a TaKXKe IMpaBWIaM OOpaIlleHUs C
BCIIECTBAMH B COOTBETCTBUU C WHCTPYKIIUSMU 10 BBITIOJTHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TMOJIYYEHUI0O U COOMpPaHUIO
ra3oo0pa3HbIX BeIeCcTB (BOJOpOAA U KHUCIOPOJa), TMPUTOTOBIECHUIO
PacTBOPOB C OMNPEAECIEHHON MAaCCOBOM I0JIEW PaCTBOPEHHOTO BEILECTBA,
IJIAHUPOBATh W TPOBOAUTH  XHUMHYECKHE  DKCIIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB MIEIIOYEH M KUCIOT C MTOMOIIBIO UHIUKATOPOB
(;makmyc, dheHondTarenH, METUIOPAHXK U IPYTHe).

K xoniy oOydenus B 9 kjiacce npeIMeTHbIE PE3yJIbTaThl Ha 0230BOM YPOBHE
JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

PacCKpbIBaTh CMBICH OCHOBHBIX XUMHYECKHUX TOHATHH: XUMHYECKUU
JJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, aHHWOH, IPOCTOE BELIECTBO,
CJIOKHO€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHUCJICHUS, XUMUYECKasl peaKiysi, XUMUYEcKasi CBsI3b, TEIIOBOM 3 deKT
peakuud, MOJb, MOJIAPHBIA  OOBEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOJIMTUYECKAs IUCCOLMALMS, PEaKUUU HOHHOTO



oOMeHa, Karaau3atop, XWMHUYECKOE paBHOBECHE, OOpaTUMbIE U
HEOOpaTUMBbIE PEaKIMHM, OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE pPEaKIINH,
OKHUCJIUTENIb,  BOCCTAHOBHUTENIb,  OKHCJIEHHE W  BOCCTaHOBIICHHUE,
aIIoTponus, aM(pOTEepHOCTb, XUMHUYECKasl CBSA3b (KOBAaJIEHTHAsl, MOHHAasi,
METAJIMYECKAs), KPUCTAIUIMYECKAs] PEHIETKA, KOPPO3Usl METAJUIOB,
CIUIaBbl, CKOPOCTb XHMHUYECKOW pEeaKkUuu, MpEeAeTbHO OMyCTUMAs
koHueHnrtpanus [1JIK Beniectna;

WUIIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XUMHUYECKHX IOHATUH H
MIPUMEHSITh 3TU MOHATHUS MPU ONMKMCAHUM BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JUJIS COCTaBlieHUs (OopMy
BELIECTB U YPABHEHUN XUMUYECKUX PEAKIIUM;

ONPENENATh BaJEHTHOCTb U CTEIIEHb OKUCIICHHUSI XUMHUYECKHUX 3JIEMEHTOB B
COCIMHEHUAX Pa3IMYHOrO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
ONpeNeNEHHOMY KJIacCy COEIUHEHUN Mo ¢opMmyrnaMm, BHUJ XUMHYECKOU
CBA3M (KOBAJICHTHAsl, HOHHAs, METaNINYeCKas) B HEOPraHMYECKHX
COEIMHEHHUSX, 3apsijl MOHA MO0 XUMHUYECKON (QopMmyiie, XapakTrep cpeasl B
BOJIHBIX PAacTBOPAX HEOPTraHUYECKUX COCIMHEHUM, THUIl KPUCTATUIMYECKON
PEETKN KOHKPETHOTO BEUIECTBA;

packpbiBaTh cMbIci [lepuomnueckoro 3akona J[. WM. MenpeneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHWE: ONHCHIBATH M XapaKTepU30BaTh
tabnuunyo (opmy Ilepuonnyeckoil cucTEMbl XUMHUYECKHUX 3JIEMEHTOB:
paznuyaTth MOHATUS «rjaBHas noarpymnna (A-rpynma)» U «mnoOodHas
noarpynmna (b-rpynma)», manble u OoibIIME TEPUOABI, COOTHOCUTH
0003HayYeHusl, KOTOpblE HMEIOTCS B NEPHUOJUYECKON Taldiuume, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB M 3apsija  sjapa, oOIlee 4YHUCIO DJJIEKTPOHOB H
pacripefielieHue HX MO D3JEeKTPOHHBIM CJIOSIM), OOBACHATH OOIue
3aKOHOMEPHOCTH B M3MEHEHHUH CBOMCTB 3JIEMEHTOB M HUX COCIWHEHUN B
npejenax MallblX NEPUOJIOB U IIaBHBIX MOATPYMH C YYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATh XMMUYECKHE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMHUYECKUE PEAKUUU (MO0 YUCIYy M COCTaBy Y4YacCTBYIOIIMX B pPEaKUUU
BEIIECTB, MO TEIUIOBOMY 3(PQEKTy, MO U3MEHEHHUIO CTENeHEW OKUCIICHUS
XUMHUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) oOHME U cHenupUYECKUe XUMUYECKUE
CBOIMCTBAa MPOCTHIX M CIOXHBIX BEUIECTB, MOATBEPKAAas ONUCAHUE
MpUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHMX
XUMUYECKUX PEAKIINI;



COCTaBJIAITh YPaBHEHUS JJICKTPOJUTHUYECKON JUCCOIMAIN  KHUCIIOT,
IeJI0YeH U COJIeH, MOTHbIE U COKPAIIEHHbBIE YPaBHEHUS PEaKIIMii HOHHOTO
oOMEHa, ypaBHEHHUS pEaKIUi, TMOATBEPKIAIONIUX CYIIECTBOBAHUE
TCHETHYECKOU CBSI3M MEK/y BEIIECTBAMH PA3IMYHBIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUH
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajaHCca 3TUX PeaKluid;
MIPOTHO3UPOBATh CBOWCTBA BEIIECCTB B 3aBUCUMOCTH OT WX CTPOCHWS,
BO3MOYKHOCTH TIPOTEKaHUS XUMUYECKHX TMPEBpAIICHUN B Pa3THMIHBIX
YCIIOBHSIX;

BBIUUCIISATh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO  Macchl
BCIIECTB, MAaCCOBYIO JIOJI0O XHMHYECKOTO »JJeMeHTa 1o (opmye
COCIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI
M0 YPaBHEHUIO XUMUUYECKON PEaKIInu;

coOJoaTh  MpaBUjia  MOJIb30BAHUS ~ XMMHUYECKOM  TMOCyJAoW U
7a00opaToOpHbIM  O0OpYJIOBAaHMEM, a TaKXke ImpaBujia oOpalieHus ¢
BCIIECTBAMH B COOTBETCTBUU C WHCTPYKIIUSMU 10 BBITIOJTHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TMOJIYYEHUI0O U COOMpPaHUIO
ra3oo0pa3HbIX BEIIEeCTB (AMMHAKa U YTJIEKUCIIOTO rasa);

MPOBOJUTh  PEaKIHUH,  IOATBEPKIAIOIMINE  KAYECTBEHHBIA  COCTaB
Pa3TUYHBIX BEIECTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPHUA-, OPOMHU/I-,
nonun-, kapOonat-, ¢ocdar-, cwimkar-, cyiabhar-, TUIPOKCUI-HOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJHBIX PacTBOpaX HEOPTAHMUYECKHUX BEIIECTB;

MPUMEHSTH OCHOBHBIEC OIEPAIlMH MBICIIUTEILHON JACATEIHPHOCTA — aHAJU3
W CHHTE3, CpaBHEHHE, OO0OOIIEeHHe, CHCTEeMaTH3aIHiO, BBISIBICHUE
MPUYUHHO-CJICICTBEHHBIX CBSI3€M — Il M3Y4YEHHUsS CBOMCTB BEILECTB U
XUMHUYECKUX PEaKIUi, eCTeCTBCHHO-HAyYHBIC METOAbl IIO3HAHHUS —
HaOJIOZICHUE, M3MEpPEHNEe, MOJACIUPOBAHUE, DKCIICPUMEHT (pEabHBIA H
MBICJICHHBI ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KIIACC
KosanyecTBo yacos Cnncok Cnoco6 oneHKku
MpakTuueckn | O/IEKTPOHHbIE UTOrOBbIX MTOrOBBIX
Ne HaumenoBanue UIAHHDVEMEIX
/ B K e paGoTsI (undpossre) Py IIAHHPYEMBbIX
1 a31€J10B 1 TEM cer OHTPOJILHBI
P p 00pa3oBaTebHbIe pesyJIpTaToB ¢ pe3yJabTaToB
n NMpOrpaMMsbl 0 e padoThbI yKazaHUeM
pecypchl
ITANoOB HX
¢popmupoBanus
Pa3nen 1. [lepBoHavaibHble XUMUYECKHE MOHATHUSA
IPOrHO3HPOBATh [IpakTueckas
CBOWCTBA BEILECTB pabota
XuMust — BakHas B 3aBUCHUMOCTH OT pelieHue
O6HaCTB B 6 OK HNX KAYE€CTBCHHOI'O y‘Ie6HI)IX "
nonroTeka cocTaBa
€CTECTBO3HAHUA U 1 ’ MPaKTUKO-
1.1 N 5 2 https://m.eds00.ru/7f41837 | BO3MOXKHOCTH
MPAaKTHYCCKOU OpPHUCHTUPOBAHHBI
c MPOTEKaHUS )
NeSATEeTbHOCTH S — X 3anad,
4eJIOBEKA IIPEBPALICHUN B
Pa3IUYHBIX
YCIIOBUSIX;
UILTIOCTPUPOBATH Konrposbnas
B3aMMOCBSI3b pabora
OCHOBHBIX
XUMHAYECKUX
Bemectsa u bubmuorexa [JOK . -TECTUPOBAHUE
MOHATHI U
1.2 XUMUYECKUE 15 1 https://m.edsoo.ru/7f41837 -perieHue
HOPUMEHSTB 3TH 5
c
peakiuun = HOHATHS TTPU YACOHBIX 1
OMUCaHUU TTPaKTHKO-
BEIIECTB H HX OPUEHTUPOBAHHBI
X 3a/71a4;

IIPEBPALLECHUI;




-HCIOJH30BATh
XUMHUYECKYFO
CHMBOJIUKY JUISI
COCTaBIICHHS
(dhopMmyI BelecTB
U ypaBHEHHUU

XUMHNUYECCKUX
peakumii;
Hroro no pazaeny 20
Pa3nes 2. BaskHelilnne npeAcTaBUTe M HEOPraHUYECKUX BellecTB
Boznyx. Kucnopon. bu6nuoreka [IOK
2.1 [TonsTHe 00 6 https://m.edsoo.ru/7f41837
oKcHax c
knaccupuuposar | [IpakTudeckas
b XUMHNYCCKHUEC pa60Ta
3JIEMEHTHI, pelenne
HEOPraHUYeCKHe VUeGHBIX H
BeIIECTEA, IIPAKTHUKO-
XHMITHCCKHC OPUEHTUPOBAHHBI
peaxiu (1o X 3A74:
YHCITy M COCTABY ’
bu6muoteka [JOK
Bonopoa.Ilonsitue 1 YHaCTBYIOTHHX B
2.2 8 https://m.edsoo.ru/7f41837 | peakiuu BemiecTs,

O KHUCJIOTax U COJIAX

C

I10 TETUIOBOMY
spdexry);
-XapaKTepU30BaTh
(omHCHIBATE)
oOrmme
XUMHUYECKUE
CBOMCTBA BEIIECTB
Pa3IMYHBIX
KJIaCCOB,




TTOATBEPIKIAs

23

Bopna. PactBopsl.
ITonsarue 00
OCHOBaHUIX

bu6mmoreka [IOK

https://m.edsoo.ru/7f41837

C

OTCaHue
puMepamu
MOJIEKYJISIPHBIX
YpaBHEHUI
COOTBETCTBYIOLINX
XUMUYECKUX
peakumii;
KiIaccuummpoBaT KonTponbhas
b XUMHNYCCKUC pa60Ta
3JIEMEHTHI,
HEOpPTraHWYeCKHe
-TECTUPOBAHUE
BEIIIECTBA,
-pernieHue
XAUMHUYECKHUE
Y4eOHBIX U
peaxiui (1o
YHCITy U COCTaBY TpaKTHKO-
Y9ACTBYIONIHX B OPHEHTHPOBAaHHBI
X 3a/1a4;

peaKIuu BeIeCTB,
I10 TETUIOBOMY
apdexy);
-XapaKTepU30BaTh
(omHCHIBATE)
oOrmme
XUMHNYECCKHUEC
CBOMCTBA BELIECTB
pa3InyHbIX
KJIACCOB,
MTOATBEPK IS
OIrcaHue
IpUMepaMu
MOJIEKYJIAPHBIX
ypaBHEHUI
COOTBETCTBYIOIINX
XUMHYECKUX




peakiuii;

OCHOBHBIE KJIaCCHI bubnuoreka [JOK
https://m.edsoo.ru/7f41837

COE€IUHEHUN c

2.4 HEOPraHUYECKUX 11 1 1

kinaccuuupoBar
b XUMHUYECKHE
3JIEMEHTHI,
HEOPraHWYEeCKUe
BEIIIECTBA,
XUMHYECKHUE
peaxiuu (1o
YHCITY U COCTaBY
YYaCTBYIOIIUX B
peaKInu BEIECTB,
IO TETJIOBOMY
sdpdexry);
-XapaKTepU30BaTh
(omuceIBaTh)
o01ue
XUMHYCCKHUE
CBOWCTBA BEICCTB
Pa3IUIHBIX
KJIACCOB,
TOJITBEPIKIast
OTMCaHne
MIpUMEpPaMK
MOJIEKYJISIPHBIX
ypaBHEHUI
COOTBETCTBYIOIINX
XUMHYECKUX
peaxkuunii

KonTponbHas
pabora
-TECTUPOBAHUE
-pereHune
Y4IeOHBIX U
MMPAKTUKO-
OPHUCHTHUPOBAHHBI
X 3ajJa4,

Hroro no pazaeny 30

Pasnen 3. llepuoanueckuii 3axon u [lepuoauyeckas cucreMa xumuieckux j1ementosn /1. U.
MenpaesieeBa. CTpoeHue aTOMOB. XMMHYecKas CBA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn




ITepuonnueckunit
3aKOH U
[Tepuoanueckas
bubnuoreka [JOK
cucrema
3.1 7 https://m.edsoo.ru/7f41837
XUMHUYCCKUX .
snemenTos /1. U. -
Menneneesa.
Crpoenue aroma
BBIYUCIISTH Konrtponbnas
OTHOCUTENBHYIO pabora
MOJICKYHIPHYTO 1 -TeCTUPOBAHUE
MOJISIPHYIO MacChl
-peaicHuc
BEIIIECTB,
y4eOHBIX U
MAacCOBYIO JIOJIIO
MPaKTUKO-
XUMHUYECCKOT'O
OPHUCHTHUPOBAHHBIL
XumMmudeckas CBSI3b. SUICMEETA O X 3a/1a4;
b
bubmuoreka [JOK bopmyie
OKucIUTEILHO-
3.2 8 https://m.edsoo.ru/7f41837 | coenuHeHws,
BOCCTAHOBUTEIIbHBI c MacCOBYIO J0JTIO
€ peaxkIuu BEIIECTBA B
pactBope,
IpOBOAUTH
pacué€Tsl O
YPaBHEHUIO
XAMHUYECKOH
peaKuum;
but6mmoreka [JOK
Hroro no paszneny 15 https://m.edsoo.ru/7f41837
c
bu6anoreka LIOK
PesepBHOE Bpems 3

https://m.edsoo.ru/7f41837




(e}

OBUIEE KOJIMYECTBO

YACOB I10 68 4 5
[TPOIT'PAMME
9 KIIACC
KoJsmn4yecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM nu(ppoBbIe
Ne /mn P KonTpoabHbI IIpakTH4eckue (ucpp )
NPOrpamMMmblI Bcero o0pa3oBaTe/bHbIC
e padoThbl padoTbI
pecypcsl
Pa3nes 1. BemecTBo M1 XMMHYecKHe peaKIuu
11 [ToBTOpeHue u yrnyOnenue 3HaHUH 5 1 bubnuoreka [IOK
' OCHOBHBIX Pa3/IeJIoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUUYECKUX 4 bubnuoreka [IOK
' peaxkuun https://m.edsoo.ru/7f41a636
DIEeKTPOIIUTUYECKAs TUCCOLUALINS. bubnuorexa [JOK
1.3 8 1 1
XVMUYECKHE PEAaKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paspnen 2. HemeTa/uibl M X COeIMHEHUS
21 OO6m1as XxapakTepucTUKa XUMHUUECKUX 4 1 bubnnoreka [JOK
' aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
22 OOGimast XapaKTepUCTHKA XMMHUYCCKUX 6 bubmmoreka [IOK




aneMeHToB VIA-rpynmsl. Cepa u eé
COETUHEHHUSI

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

OO6mras XxapakTepuCTUKa XUMHYECKUX

bu6mmoreka [{OK

2.3 anemeHToB VA-rpynmsl. A3ot, hpochop u ux 7 hits://m.edsoo ra/7f4 12636
COCIMHCHHUS
OO0mas xapakTeprucTHKa eCK
24 i E pIVTApI/I o X;I/MHI{ = 3 bubmuoreka [JOK
' aneMeHTUOB “IPYIIEL STICpoL | https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSTMHCHUS
Hroro no pazneny 25
Pa3nen 3. MeTa/ljibl M HX COeIUMHEHNS
N bubmuoreka [JOK
3.1 Obmpe cBoficTBa METANIOB 4 https://m.edsoo.ru/7f41a636
N bubmuoreka [JOK
3.2 Baxxueiinme MeTaisl 1 UX COSTUHECHUS 16 hitps://m_edsoo /7412636
Hroro no pazneny 20
Pa3nen 4. Xumus u okpy:xaomas cpeaa
41 B N 3 bu6mmoreka [JOK
. €IIECTBA U MaTEPHUAJIbI B KU3HU YEIOBEKA hits://m.edsoo. /7412636
Hroro no pazneny 3
P 3 Bbu6mmorexa [JOK
C3CPBHOC Bpemit https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68




IHOYPOYHOE IIJTAHUPOBAHHUE

8 KJIACC
KosanuecTBo yacos JIEKTPOHHBIE
JlaTa
Ne undgposbie
Tema ypoxka Kontpoasubie | IlpakTuyeckue | H3Yy4Y€HH
n/n Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI b
pecypcsbl

) [Tpenmer xumuu. Ponb XuMuu B xKU3HU 1 bubnuoreka LIOK
yesioBeka. Tena u BemecTra https://m.edsoo.ru/ff0d210c

2 [TonaTre 0 MeToAaX MO3HAHUS B XUMUHU 1 bubmmorexa [JOK

A https://m.edsoo.ru/ff0d227e
[TpakTrueckas padora Ne 1 «IIpaBuna

3 paboTel B 1a00paTOpUU U MPUEMBI ! bubnmoreka [JOK
oOpareHust ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM)

4 YucTele BemecTBa 1 cMecH. CrIocoObl 1 bubmuoreka [JOK
paszeleHust cMecen https://m.edsoo.ru/ff0d26ca
[Tpaktuyeckas padora Ne 2

5 «Pasnenenue cmecelt (Ha mpuMepe 1 bubmorexa HOK

! . prMED https://m.edsoo.ru/ff0d28c8
OUYNCTKHU ITOBAPEHHOM COJIH)»
bubmuoreka [{OK
6 A 1
TOMPLH MOJICRY IR https://m.edsoo.ru/ff0d2a6¢c

7 XUMHUYECKHUE FJIEMEHThI. 3HAKU 1 bu6moreka [IOK
(CMMBOJIBI) XUMHUYECKHX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTeie U CrnoXHBIE BELIECTBA 1 bubmmorexa [JOK

P H https://m.edsoo.ru/ff0d2a6c
bu6 OK

9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 monmoreka

https://m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSTHCTBA COCTaBa BCIICCTB.

bu6mmoreka [IOK

10 X eckas (o a. BanenTtHoc
HMHHECKa QOpMY! JICHTHOCTE https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUUYECKHX AJIEMEHTOB
1 OtHocHTeNIbHAsl aTOMHAs Macca. bubmuoreka [JOK
OTHocuTeNnbHASI MOJIEKYJISIPHAsI Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 1015 XUMHYSCKOT0 Bbu6mmorexa [JOK
3JIEMEHTA B COCAUHEHUH https://m.edsoo.ru/ff0d350¢c
13 Konuuectro BemiecTBa. MoJib. bubmuorexa [JOK
MounsipHas macca https://m.edsoo.ru/ff0d5230
14 DOU3NUECKUE U XUMUYCCKHE SBIICHUS. bubmuorexa [{OK
XuMHUecKas peakuus https://m.edsoo.ru/ff0d37fa
15 IIpr3Haku U ycioBUs IPOTEKAHUSA bubnuorexa [IOK
XUMHYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0oH COXpaHEHUsI MaCcChl BEIIECTB. bubnuorexa [IOK
XUMUYECKUE YPABHECHHUS https://m.edsoo.ru/ff0d3b88
Breraucnenns komudecTBa, MacChl
17 BEIIIECTBA 10 YPABHCHHUAM XUMHUECKUX bubmotera [IOK
= . yp https://m.edsoo.ru/ff0d5708
peakimii
Krnaccudukanus XHMHYECKUX peaKIui
18 (coenuHeHus, pa3noKeHHs bubmotera [JOK
g P ’ https://m.edsoo.ru/ff0d3134
3aMeleHus, OOMeHa)
M. B. JIOMOHOCOB — y4€HBIN-
19 sHIKIoneaAucT. O600IIeHHE 1 bubmmorera [JOK
H AT, Hj https://m.edsoo.ru/ff0d40c4
cHUCTeMaTH3aIvs 3HAaHUM
20 Konrponsnas padora Nel mo teme bubnnorexa [JOK
«BelllecTBa 1 XUMHUUYECKUE PEAKITUN» https://m.edsoo.ru/ff0d4290
1 Bo3nyx — cMmech razos. CoctaB bubnuorexa [IOK

Bo3ayxa. Kuciopon — sneMeHT u

https://m.edsoo.ru/ff0d448¢




IMPOCTOC BCUICCTBO. O30H

dusnyeckre U XMUMHYECKUE CBOMCTBA

bubnnoreka IIOK

22
KHCIIOPOJA (PEaKIluu OKMCICHH, https://m.edsoo.ru/ff0d4614
ropenue). [TorsTue 06 okcuaax
Crioco0sl MoJTy4eHus: KUCI0po/ia B
23 1ab0paTopur ¥ MPOMBIIUICHHOCTH bubmmorexa [JOK
patop P ' https://m.edsoo.ru/ff0d497a
IIpumenenne kuciopoaa
TennoBoii 3¢ ekt XuMUIecKoi
24 peaKkinH, MOHATHE O bu6mmoreka [JOK
TEPMOXUMHUYECKOM YPAaBHEHUU, DK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMUYECKUX PEAKITUIX
TonnuBo (HedTh, yroiab U METaH).
25 3arpsizHeHUE BO3/1yXa, CIOCOOBI €T0 bubmmorexa [JOK
p Ay, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAICHUS
[Tpaktrueckas padota Ne 3 o Teme
26 «[lonyuyenne u coOupanue KHCIOpoia bubnmorexa [JOK
y N p poad, https://m.edsoo.ru/ff0d4ae2
W3yYEHHE ero CBOMCTB»
7 Bonopon — sneMeHT u nipoctoe bubnuoreka [IOK
BeniecTBo. Haxoxnenue B mpupoje https://m.edsoo.ru/ff0d4dd0
)8 du3nvecKkre 1 XUMUYSCKUE CBOMCTBA bubmuoreka [{OK
Bojopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
Bbu6mmorexa [JOK
29 IT
OITHE O KHCIOTax 1 COIAX https://m.edsoo.ru/ff0d50d2
30 CriocoObl OJTy4eHHs BOJIOPO/Ia B bubnmoreka [JOK
nmabopaTopuu https://m.edsoo.ru/ff0d4dd0
ITpakTrueckas padorta Ne 4 o reme
Bbu6mmorexa [JOK
31 «[Tomyuenue u cobupanue Bogopo/a,

W3yYEHHE €r0 CBOMCTB)

https://m.edsoo.ru/ff0d4{42




MousipHbIl 00BEM Ta30B. 3aKOH

bubmnoreka IIOK

32
ABorajipo https://m.edsoo.ru/ff0d542¢
Brruncinenus o0béMa, KOJIUIECTBA
33 BEIIECTBA ra3a I10 €ro N3BECTHOM bubmorexa LHOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILLECTBA WU 00BEMY
Brrunciaenus 006M0OB ra3oB I10
34 ABHCHUIO pPEeaKIIMH Ha OCHOBE 3aKOHA bubmotera [JOK
b .. peattt o https://m.edsoo.ru/ff0d5708
00BEMHEIX OTHOIICHHI Ta30B
duznvecKre 1 XMMUYECKUEe CBOMCTBA bubmuoreka [JOK
35
BOJIbI https://m.edsoo.ru/ff0d587a
16 CocraB ocHoBanuii. [lonarue 06 bubnuoreka [JOK
HHAUKATOpax https://m.edsoo.ru/ff0d59¢e2
Bona kak pactBoputens. HacbieHHbie
37 1 HEHACBIIIEHHbIE pacTBOPBL. MaccoBas bubmorexa HOK
. PACTBOPHL. https://m.edsoo.ru/fF0d5b40
JIOJISI BEIIECTBA B PacCTBOpE
[TpakTrueckas padota Ne 5 o reme
13 «IIpuroroBseHue pacTBOpOB ¢ bubnmoreka [JOK
onpeaenEéHHON MacCOBOM 10Jen https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIICCTBAY
19 Kontponbhas pabota Ne2 o teme bubnuoreka LIOK
«Kucnopoa. Bogopoxn. Boga» https://m.edsoo.ru/ff0d6342
OKcuBI: COCTaB, KiIacCU(UKAIINS, bu6nmoreka [JOK
40
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
[Tonydyenne 1 XuMHUYECKUE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM(DOTEPHBIX bubmotera [JOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
47 OcHoBaHMsI: COCTaB, KJIacCU(UKALINA, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




43 [lomyyeHue u XUMHYECKUE CBOMCTBA bubnuorexa [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, bubmnoreka 1IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 ITomyyenne u XMMHYECKUE CBOMCTBA bubnuoreka LIOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpegHue): HOMEHKIIATypa,
46 CHOCOéBII) I10JI q)eHI/ISI XHMHquKHe bubmorexa LHOK
N Y ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[TpakTrueckas padota Ne 6. Pemenne
JKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TEME bubnuoreka [JOK
47
«OCHOBHBIE KJIACChl HEOPTraHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIHEHMID)
43 I'eneTnueckas CBA3b MEXAY KiIacCaMu bubnnorexa [JOK
HEOPraHUYECKUX COCAMHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O0o001IcHNEe U CHCTeMaTHU3alls 3HAHUI
B H https://m.edso0.ru/00ad9cb2
Kontponbhas padora Ne3 mo teme
50 "OCHOBHBIE KJIACChI HEOPTaHUYECKHUX bubmmorexa [TOK
o p https://m.edsoo.ru/00ad9¢la
COeIMHEHHI
[TepBbie mOMBITKH KITacCUpUKAIIIT
51 XHMHYECKHUX 3JIeMEHTOB. IloHsaTHE O bubnmorexa [OK
’ https://m.edsoo.ru/00ad9ffa
TPYIIIax CXOTHBIX AJIEMEHTOB
[Tepuoanueckuii 3aK0H U
52 Ileproamueckas cucreMa XUMHIESCKUX bubmorexa LOK
pHOZ https://m.edsoo.ru/00ada52c¢
anemenToB /I. 1. MenpaeneeBa
Bbu6mmorexa [JOK
53 Ilepuonpl, rpynmnsl, HOATPYIIIIEL

https://m.edsoo.ru/00ada52¢




CTpOGHI/Ie aromoB. CocTaB aTOMHBIX

bubmnoreka IIOK

54
saep. M3oTomsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000J0YeK
55 aTOMOB 3J1eMeHTOB [lepnonnueckoi bubmmorexa LIOK
PHOA https://m.edsoo.ru/00ada6bc
cuctemsl J[. . Menaeneena
XapakTepucTuka XUMHYECKOTO
56 3JICMEHTA TI0 €T0 TOJIOKCHHIO B bubmuoreka [JOK
[Tepuoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoauueckoro 3akoHa s
pa3BUTHUA HAYKU U npakTuku. J. 1. bubnuoreka LIOK
57 -
MenneneeB — y4€HBIN, TEJAror U https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DIEeKTpOOTPULATEIBLHOCTh ATOMOB bubnunoreka [JOK
XAMHAYECKUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
59 HNonHas xumuyeckas cBsi3b
https://m.edsoo.ru/00adac34
60 KoBasneHTHas nmosisspHasi XuMudeckas bubnuoreka LIOK
CBS3b https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenossipHasi XuMHUYECKas bubnuoreka [IOK
CBS3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 Crene
TCTICHb ORUCICHHA https://m.edsoo.ru/00adae28
63 OKHMCIUTENBbHO-BOCCTAHOBUTENIbHbBIE bubnuorexa [IOK
peakuuu https://m.edsoo.ru/00adb076
64 OKHUCIUTENN U BOCCTAHOBUTEIIH bubmorexa HOK
https://m.edsoo0.ru/00adb076
65 KontponbHas padota Ne4 o teme bubnunoreka [IOK




«Ctpoenune atoMa. XUMHUUYECKas CBS3bY» https://m.edsoo.ru/00adb486
66 PesepBHblit ypok. O6006111eHNE 1 | bubnuoreka LIOK
cHUcTeMaTU3alus 3HaHUI https://m.edsoo.ru/00adb33c
67 PezepsHslii ypok. O6001menue u 1 bubnuoreka [IOK
cHUCTeMaTU3alus 3HAaHUI https://m.edsoo.ru/00ad9cb2
68 PesepBHbIii ypok. O6001IeHNE U 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB I1O 68 4 4
I[TPOT'PAMME
9 KJIIACC
KoanuecTBo yacos Jlata DJIEKTPOHHBIE
H(ppoBbIE
Nen/m | Tema ypoka Konrpoabubie | Ilpakruueckue | H3y4eHH tp
Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThI b
pecypcbl
HHCcTpyKTax 1Mo T/6.XapakTepucTHKa
1 SIIEMEHTA 110 €ro nonoxenue B IICXD bubnmoreka [JOK
J.1.Menneneesa. 1 https://m.edsoo.ru/00adb59e
HepI/IO,Z[I/ILICCKaH CUCTEMA XUMHUYECCKUX
) snementos JI.W. Meneneena B cBeTe bubmnoreka IIOK

Y4€HHUA O CTPOCHHH aToMa.

https://m.edsoo.ru/00adb6b6




XapaKkTepuCTHKa XUMHYECKOTO dJIeMEHTa

3 10 ero noJjokeHuto B [lepuoanueckoit bubaunorexa LIOK
cucteme JI.1. Menzeneena. https://m.edsoo.ru/00adb7e2
XapaKkTepucTHKa XUMHUECKOTO 3JIEMEHTa

4 10 KHCJIOTHO-OCHOBHBIM CBOIICTBaM. bu6morexa LIOK
AM}OTEpPHOCTS. https://m.edsoo.ru/00adbac6
Kiraccudukarms xumMuaeckux

5 coequuennii. Oxcuapl. OCHOBaHHUSL.

; Knaccncpmcvaum XAMHYECKUX Bubmioreka [IOK
coenutenni. Kucnotst. Comu. https://m.edsoo.ru/00adbcb0

7 Knaccudukaripss XAMUUECKUX PEaKIUi. bubmiorexa LHOK

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

8 Knaccudukanust XMMHYECKUX PeaKIiii-2. Brbmorexa [IOK

https://m.edsoo.ru/00adc28¢c

9 CxopocTh XUMUYECKUX peakiuii. Karanus. Brbmotexa LIOK

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

0 OKHUCIUTENLHO-BOCCTAHOBUTEIBHBIE Bubmorexa [IOK
PpeaKItH. https://m.edsoo.ru/00adcd68

11 CuirKaTHAst IPOMBIIUICHHOCTb. bubmorexa LOK

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

0 XuMudeckast OpraHu3arys MiIaHeThl Bubmorexa [IOK
3emirsa. [lone3Hble HCKOIaEMBIE hitps://m.edsoo.ru/00add5d8

3 Meramisl B ipupose. Ilonsarue o Bu6miorexa [[OK
MeTaJLTyprin. https://m.edsoo.ru/00add8b2

14 [MonyueHne METAILIOB. bu6mmoreka [JOK




https://m.edsoo.ru/00add9d4

HonyquI/Ie BaXKHECHIIINX XMMHUYCCKHUX

15 3 bubmuoreka [{OK
COCAMHCHHM. https://m.edsoo.ru/00addd12
KonTponbHas padora o Teme "OOrast

16 XapaKTepUCTHKAa XUMUYECKHUX 3JIEMEHTOB Bubmmorexa LIOK
U XUMHUUYECKUX peaKuHﬁ" https://m.edsoo.ru/00addbfa
OxpaHa OKpy>Karomei Cpebl OT BuGanorexa [IOK

17
XUMHIHCCKOTO 3arpA3HCHHA. https://m.edsoo.ru/00addecO
ITonoxxenue metamior B [ICXD /1. K.

18 MenpaeneeBa. CTpoeHue aTOMOB U bubnnoreka IIOK
KpPHUCTAJJIOB. https://m.edsoo.ru/00addfe2

19 OO0mue XUMHYECKUE CBONCTBA METAIIIOB. bubmuorexa LIOK

https://m.edsoo.ru/00ade104

0 OO0m1as xapaKTepUCTHKA HIETOYHBIX Bu6morexa LIOK
MCTAIITOB. https://m.edsoo.ru/00ade348

. OO0mas xapakTepucTuka snemMenTos [1 A Bu6miorexa [IOK
TPYMIIBL https://m.edsoo.ru/00ade488

22 AJIOMHHUN U €r0 COeIMHEHUSI. Brbmiorexa [IOK

https://m.edsoo.ru/00ade64a

23 JKene3o u ero coeUHEHMS. Bubsmorexa IIOK

https://m.edsoo.ru/00ade64a

” Kopp?sm METAJUIOB U CIIOCOOBI 3al[UTHI Bubmoreka LIOK
OT Hee. https://m.edsoo.ru/00ade802

2526 Pemenue 3anau. Bu6miorexa [JOK




https://m.edsoo.ru/00adea28

bu6moreka [IOK

27 Konrtponbnas pabora no reme "Merannbr"
https://m.edsoo.ru/00adec8a
[Ipaktuueckas padora Nel mo Teme:
- <<OCYHICCTBJI?HI/IG LETOYKH XUMUYECKUX BuGanorexa LIOK
MpeBpanieHui MeTaIUIOB». MIHCTPYKTaxX Mo https://m.edsoo ru/00adecsa
/0.
OO0mrast XapakTEepPUCTHKA HEMETAIIIOB!
29 TOJIOKEHHUE B MIEPUOTMUECKOI crucTeMe [, bubnuorexa IIOK
U. Menneneesa. https://m.edsoo.ru/00adeeat
Bonopoa. ITonoxenue B nepuoandecKon
30 CHCTEME XHUMUYECKHX 31eMeHTOB JI. H. bu6mmoreka [JOK
MeHnpeneesa. https://m.edsoo.ru/00adf004
31 OOm1as XxapaKTepUCTHKA IaJIOTeHOB. bubsmorexa [IOK
https://m.edsoo.ru/00adf180
1 OCHVOBHLIC COCJIMHEHHMS TaJIOT€HOB, MX Bu6mmorexa LOK
cponctBa. https://m.edso00.ru/00adf306
33 Xanbkorensl. Kuciopon brbmotexa LIOK
https://m.edsoo.ru/00adf518
34 Cepa bubmuoreka [{OK
https://m.edsoo.ru/00adf68a
35 CepoBoIOPOT M CYITBGHUIBL. bubnuorexa [IOK
https://m.edsoo.ru/00adfc20
36 Kucnopomabie COSTUHEHHSI CEPBI. Bubsmorexa IIOK

https://m.edsoo.ru/00adfd9c




Azot. CTpoeHune aTomMa U MOJIEKYJIBI,

Bbu6mmorexa [JOK

37 i
CBOHCTEA HPOCTOTO BEHIECTBa. https://m.edsoo.ru/00adfebe
38 AMMMaK, CTpOEHHE, CBOIMCTBA, MOTYYCHUE Bu6norexa LIOK
1 HIpUMEHEHHE. https://m.edsoo.ru/00ae006¢c
39 Conu aMMOHUS, UX CBOMCTBA U Bu6miorexa LIOK
TPHMEHCHHE. https://m.edsoo.ru/00ae027¢
Oxcunpt azora (II) u (IV). A3orHas
40-41 KHCJIOTA, €€ CBONCTBA U IpuMeHerue. BE bubnnorexa IIOK
coiu. A30THbIE yIOOpEHUSL. https://m.edsoo.ru/00ae054e
" ®dochop. OCHOBHBIC COCTUHECHUS Bu6nnorexa LIOK
bocopa. docopurie yrobperms https://m.edsoo.ru/00ae080a
43 Vriepor. bubmuoreka [JOK
https://m.edsoo.ru/00ae0bf2
" Oxcunpl yrirepona (I1) u (IV), ux cBoiicTBa Bu6miorexa [TOK
1 HpUMEHEHHE. https://m.edsoo.ru/00ae0el8
KpemHuii, ero cBoicTBa U NPUMEHEHUE.
45 Oxcun kpemuus (IV), ero npuposmbie bu6morexa [IOK
Pa3HOBUAHOCTH. https://m.edsoo.ru/00ae103e
” 3HaveHue VCOC,I[I/IHCHI/II\/'I KPEMHUS B KHUBOI Bu6uorexa LIOK
1 HEKHBOH PHPOAE. https://m.edsoo.ru/00ael1156
47 Perenue pacuéTHBIX 3a,1a4. bubnuorexa [TOK
https://m.edsoo.ru/00ael1156
48 Pewmenne 3azav. bubnuotexa [IOK

https://m.edsoo.ru/00ae1278




bu6mmoreka [JOK

49 Boga B )U3HU YenoBeKa.
https://m.edsoo.ru/00ae14b2
50 XKecTkocTb BOIBI M CLIOCOOHI €€ Bu6morexa LIOK
YCTPaHCHHA. https://m.edsoo.ru/00ae14b2
51 Hrorosas pabota o Teme "Hemerasmib" bubnnorexa LIOK
https://m.edsoo.ru/00ael5e8
5 ?6061H€HI/IC ?aTepHana o TemMe Bu6morexa LIOK
Hemerammbr. https://m.edsoo.ru/00ael5e8
[Ipaktuueckas padora Ned o Teme:
53 Pernrenme skcniepriMeHTaNBHBIX 32124 10
teme «lloarpymnmna kuciaoponay.
IIpaktrueckas padora Ne5 1mo Teme:
54 Pemenune sxcriepuMeHTaNbHBIX 3a/1a4 110 bubnunorexa LIOK
teme «[loArpymnIbl a30Ta U yriepoaar. https://m.eds00.1ru/00ae1886
[Ipaktuueckas padoraNe6 mo teme:
55 «[lonmy4yenue, codupanue u bubimoreka LIOK
pacmo3HaBaHHE Ta30B) htt[zs://m.edsoo.ru/Oan lae8
56.57 VIIeBOZIOPOTIBL. bubnnorexa [JOK
https://m.edsoo.ru/00aelc64
55 Kucnoponconepxammue oprannieckue Bu6nnorexa LIOK
COC/NHCHHA. https://m.edsoo.ru/00aelc64
5 AzoTconepxalie opraHuuecKue Bu6morexa LIOK
COC/NHCHHA. https://m.edsoo.ru/00ae1d86
60 OO6o6ueHue maTepuaia. bubmmorexa LIOK

https://m.edsoo.ru/00ae35e6




Bemectna.

61
62 XUMUYECKHEe PEeaKIINH. bubmorexa LOK
https://m.edsoo.ru/00ae3de8
63 OCHOBBI HEOPIaHUYECKOH XUMUH. E;ﬁﬂ;lom;a HO/IEO 1750
ps://m.edsoo.ru/00ae
MerToasl TO3HAHUS BEIIECTB U
64 XUMHUYECKUX PEAKLIUMN.
65 Pemenue 3amauy.
Pemenue 3a1a4 1o u3y4eHHOMY KypCy Bubmorexa LIOK
66
XUMHH. https://m.edsoo.ru/00ae3f50
O0001eHre MaTepraia Mo U3y4YeHHOMY Bubmoreka LIOK
67
Kypcy xumun https://m.edsoo.ru/00ae4270
68 Urorosoe noBTopeHme. Bu6mmoreka [IOK

https://m.edsoo.ru/00ae4270

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68




YYEBHO-METOINYECKOE OBECIIEYEHUE

OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

Xumust. 8 knacc: yue6. ans obuieoopasoBarenbHbix yupexaenuii / O.C. I'abpuensH. - 3-e
u3a., crpeotur. - M.: JIpoga, 2022. - 286 c.
METOANYECKHUE MATEPHUAJIBI J1JIs1 YUUTEJIA

1. I'abpuensu O. C., BockoOoitnukosa H. I1., SlurykoBa A. B. HactonbHas KHUra yuuTens.
Xumus. 8 ki1.: Mertonuueckoe rocobue. - M.: JIpoda, 2021.

2. I'abpuensu O. C., SAmykoBa A. B. Terpaap a1 1a00paTOPHBIX ONBITOB M MPAKTUYECKUX
pabor. 8 k1. K yuebnuky O. C. I'abpuensna «Xumus. 8 kimace». M.: Jlpoda, 2022.

3. I'abpuensn, O. C. Metoauueckoe nocodue k yueOnuky O. C. ['abpuensna «Xumusi». 8
kiacc / O. C. IN'abpuenstn. — M. : [Ipoda, 2021. — 109.

4. Xumus : TexHojoruyeckue kaptol K yueOnuky O. C. ['aGpuensna «Xumus. 8 kiacey :
meroanudeckoe mocodue / JI. . Acanoa. — M. : [Ipoda, 2020

5. Xumus. 8 xi1.: KoHTposbHble 1 ipoBepouHble paboThl K yueOHuky O. C. ['abpuensna
«Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. Ymakosa u ap. - M.: JIpoda, 2022.
JTaHHBIE

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

http://www.chemnet.ru ['azera « Xumusi» ¥ callT 1uis yuutens «5 uay Ha ypoK XUMHN)
http://him.1september.ru Enunas xomnekius LIOP: [IpenmerHas KomeKius «XuMHsD
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4HbIE SKCTIEPUMEHTHI:
xumus. Komtekmust Poccuiickoro o6meoopazoBaTeibHOTO TOpTaia
http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoit

http://www alhimik.ru Bcepoccuiickast ouMmuajia MKOJILHUKOB TI0 XUMHH
http://chem.rusolymp.ru Opranuueckasi XumMusi: 3J€KTPOHHBIA YUECOHUK AJIst CpeTHEei
IIKOJIBI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: JIEKTPOHHBINA Y4EOHUK

http://www hemi.nsu.ru OTKpbITBINA KOJIEIK: XUMUS

http://www.chemistry.ru JIlucTaHiHOHHAS OJTMMITHA/IA TIO XUMHUH: TeJICKOMMYHHUKAIIMOHHBIN
00paszoBaTeNbHbBIN TPOCKT
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