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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-CIICICTBEHHBIX 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 xon1y oOydenus B 9 kj1acce npeIMETHbIE Pe3yJIbTaThl Ha 0230BOM YPOBHE
JOJKHBI OTPAKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIINXCA YMEHU:

pPacCKpbIBaTh CMBICI OCHOBHBIX XUMHYECKHUX IOHATHUH: XUMHYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHUOH, aHWOH, IMPOCTOE BEUIECTBO,
CJIIO)KHOE€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJICHUS, XUMUYECKasl peaKlysi, XUMUYECKasi CBS3b, TEIUIOBOM 3(deKT
peakuuu, MOJb,  MOJISIpHBIM ~ 00BEM,  pPacTBOp,  AJIEKTPOJIUTHI,
HEAJIEKTPOJIUTBL, 3JIEKTPOJIMTHYECKAs] JUCCOLMALMS, PEaKUUH HOHHOIO
oOMeHa, Karaau3arop, XHWMHUYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIC PEAKIUH, OKHUCIHUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIINH,
OKHUCJIMUTEIb,  BOCCTAHOBUTEIb, OKHCICHHME W  BOCCTAHOBJICHUE,
ajutotTponusi, aMm(pOTEpHOCTh, XUMHUUECKasi CBsI3b (KOBAJICHTHAsl, MOHHAS,
METAJIMYECKAsl), KPUCTAJUIMYECKAs] PpEHIETKAa, KOPPO3Us METaJUIOB,
CIUIaBbl, CKOPOCTh XHMHYECKOM PEAKIMH, NPEACIbHO JIOMyCTUMAas
koHueHntpanus [TJIK Bemniectna;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX TIOHATHH U
MIPUMEHATH 3TU MOHITHUS MPHU ONIMCAHUU BEIIECTB U UX NPEBPAILICHUN;
HCIIOJIb30BaTh XHMHYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS (HOPMYII
BEILIECTB U YPABHEHUIN XMMUUECKUX PEAKIINIA;

ONPEAEATh BAJICHTHOCTh U CTENEHb OKUCIECHUSI XUMHUYECKUX 3JIEMEHTOB B
COCOMHEHUSAX PA3JIMYHOTO COCTaBa, IMPUHAMNICKHOCTh BEIIECTB K
OTpEeNeNEHHOMY KJIacCy COEOUWHEHUW 1o ¢dopMyrnaMm, BHII XUMHUYECKOU
CcBs3u (KOBaJICHTHAs, HWOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX
COCIMHEHUSX, 3apsi]l MOHA M0 XUMHYECKON (opmyJtie, XapakTep Cpeibl B
BOJIHBIX PAacTBOPax HEOPraHWYECKHUX COCAUHEHHH, THUIl KPUCTATIMYECKOU
PELIETKM KOHKPETHOT'O BEIIECTBA;

packpbiBath cMmbIci [lepuomnueckoro 3akoHa J[. WM. MennpeneeBa wu
JEMOHCTPUPOBATh €ro IOHUMAaHUE: OIKCHIBATh M XapaKTEPU30BATH
TabnuuHyo (opmy llepuoandeckoit CUCTEMBbl XMMHUYECKUX 3JIEMEHTOB:
pasIuuaTh IOHATHS «rJaBHas moarpymma (A-rpymnma)y u «moOodHas
noarpynmna (b-rpynma)», manple U OONbIIME TEPUOABI, COOTHOCHUTH
0o003Ha4YeHUsI, KOTOpPhIE MMEIOTCS B TMEPUOAUYECKOM Taliuie, ¢
YUCIIOBBIMM  XApPAaKTEPUCTHUKAMHU  CTPOCHHS  aTOMOB  XHMHYECKUX
AJIEMEHTOB (COCTaB MW 3apsj sjapa, oOINee YHCIO DJJIEKTPOHOB U
pacripesieliecHue HMX 1O D3JEeKTPOHHBIM CJIOSM), OOBACHATH OOIIUe
3aKOHOMEPHOCTHA B M3MEHEHUHU CBOMCTB 3JIEMEHTOB M WX COEAUHECHUHN B
npeenax MaJIbIX MEPUOJIOB U TIaBHBIX MOATPYIII C YYETOM CTPOCHUS HX
aTOMOB,;

KJIacCCU(UIIMPOBATh XUMUUYECKUE SJIEMEHTBI, HCOPraHWYECKUE BEIIECTBA,
XUMUYECKHE peakiuu (M0 YUCIYy M COCTaBy YYacTBYIOUIUX B PEaKIUU
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO U3MEHEHUIO CTEMEHEW OKUCICHUS
XUMHYECKHUX DJIEMEHTOB);

XapaKkTepru30BaTh (OMUCHIBATh) OOIME W crenupUIecKue XUMHUYECKHUe
CBOMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, IOJATBEPXKAAsi OINHUCAHUE
MpUMEPAMHU MOJIEKYJISIPHBIX YW HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XUMUYECKHUX PEaKIN;

COCTaBJISITh YPABHEHUSI DJICKTPOJIMTUYECKON JHUCCOIMALIMU  KHUCJOT,
LIEJI0YEN U COJIEH, IOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIIMKA HOHHOIO



oOMeHa, ypaBHEHHUS pEaKIui, TMOATBEPKIAIONUX CYIECTBOBAHUE
TeHETHYECKOM CBSI3U MEXK/Iy BEIIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIIMTEIIbHO-BOCCTAHOBUTEIBHBIX — PEaKITUH
MTOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCca dTHX PEaKIInii;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHWS,
BO3MOXHOCTH TIPOTEKAHHSI XUMHUYECKUX IMPEBpAIICHU B PpPa3IMYHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYIO W MOJSPHYIO MacChl
BEII[ECTB, MAaCCOBYIO JIOJNIO XHUMHUYECKOTO »JJjeMeHTa 1o (opmyie
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKON PEaKIINH;

coON0JaTh  MpaBWja  IOJIb30BAHUS  XMMHUYECKOM  MMOCYyAOM U
nabopaTopHBIM  00OpYyIOBaHMEM, a TakKe IMpaBuia OOpalieHus C
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKIHUSIMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TI0 TONYYCHUI0O WU COOMPaHHUIO
ra3000pa3HbIX BEHIECTB (aMMHUAaKa U YIJIEKUCIIOTO rasa);

MPOBOJUTh  pEaKlUH, TOATBEPKIAIOIMINE  KAYECTBEHHBIM  COCTaB
pPa3TUYHBIX BEIECTB: PACIO3HABATh OMBITHBIM MYyTEM XJIOPHUI-, OPOMHU/I-,
uoaua-, kapObonat-, ¢ocdar-, cuiaumkar-, cyibdar-, THAPOKCUIA-HUOHBI,
KaTHOHBI aMMOHUS ¥ HMOHBI M3YYEHHBIX METAJLIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHUYECKHUX BEIECTB;

MPUMEHSTH OCHOBHBIE OIEPAIlMU MBICIUTEILHON JAESTENIbHOCTH — aHaAJIU3
M CHHTE3, CpaBHEHHE, O0O0OOIIeHHe, CHUCTEeMaTU3AINIO, BbBIABICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — I M3YYCHHUS CBOWCTB BEIIECTB H
XUMUYECKUX PEAKIUi, eCTeCTBEHHO-HAyYHbIE METOAbl TO3HAHUS —
HaOJII0ICHUE, M3MEpPEHUE, MOJCIMPOBAHUE, DKCIEPUMEHT (peasibHbId U
MBICIICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoandyecTBO 9acoB
Ne HaunMenoBanue pa3iesioB u DJIeKTpOHHBIe (HU(POBHIE)
KonTposabHbie IIpakTn4yeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTejibHbIE PECYPChI
padoThI padoThI
Pa3nen 1. [lepBoHavaiabHble XUMHUYECKHE MOHATHSA
XuMusi — BaxkHast 00J1aCTh

L1 €CTECTBO3HAHUS U 5 0 ) bubmmoreka [{OK

' MPAKTUYECKOU JIESITEIHbHOCTH https://m.edsoo.ru/7f41837¢

YyeJIOBEKa

12 BemecTBa 1 xXuMuuyeckue 15 | 0 bu6nuorexa [JOK

' peakunu https://m.edsoo.ru/7f41837¢

Hroro no pazneny 20

Pa3zgea 2. BaxkHelinue npeacraBuTe/ M HEOPraHM4eCKMX BellecTB
21 Bosnyx. Kucnopoa. [lonsatue 6 0 0 bubnuoreka [IOK

' 00 okcugax https://m.edsoo.ru/7f41837¢c
)9 Bonopoa.Ilonsitue o kuciorax 2 0 1 but6mmoreka [JOK

' M COJISIX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [Torstue 06 5 1 1 bubmmoreka [IOK

' OCHOBAaHMSX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCCHI 1 | | bu6mmoreka [IOK

' HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837¢

Hroro no pazneny 30

Pasnen 3. llepuoanueckuii 3axon u [lepuoanyeckas cucrema xumudeckux 1emeHToB /I. U. MengeneeBa. CTpoeHune aToMOB.
Xumudeckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEILHbIC PeaKuu




[Tepuonnuecknii 3aK0H U

31 [lepuoauueckas cucrema 7 but6mmoreka [{OK
XUMHYECKHUX deMeHTOB JI. U. https://m.edsoo.ru/7f41837¢
MenaeneeBa. CTpoeHue atoma

- )O(I/IMI/IquKaﬂ CBA3b. BuGmorexa LIOK

' KHCTHTCIRHO- 8 https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEIHHBIC PEAKIHI
Hroro o pasyeny 15 o oo TS e
PeszepBHOe Bpems 3 bubmorexa [IOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KJIACC

Kosnn4yectBo 4yacos DJICKTPOHHBIE
HaumenoBanue pa3aeioB M TeM (uudpoBble)
Ne i/m P KonTpoabHbl IIpakTH4eckue op
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIC
e padoThl padoThI
pecypcsl
Pa3nen 1. BemecTBo 1 XMMHU4eCKHe PeaKINU
11 [ToBTOpeHue u yrnyOneHue 3HaHUH 5 1 0 bubnuorexa [IOK
. OCHOBHBIX Pa3/IeJIoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 0 0 bubnnorexa [JOK
' peakuuii https://m.edsoo.ru/7f41a636
13 DNEeKTPOIUTUYECKAS TUCCOLIAAIINS. 2 | 1 bubnuorexa [JOK
' XUMHUYECKHE PEAKIIMU B PaCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazaeny 17
Pa3nes 2. HemeTasibl M X cOeIMHEHHS
)1 OO011ast XapaKTepUCTHKA XUMHUYECKUX 4 0 1 bubnuorexa [IOK
' anemeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO011ast XapaKTepUCTHKA XUMHUYECKUX
2.2 snemeHToB VIA-rpynnsl. Cepa u eé 6 0 0 bubmmorexa [JOK
' PYHIHL- £-€p https://m.edsoo.ru/7f41a636
COEIUHEHMSI
OO011ast XapaKTepUCTHKA XUMHUYECKUX BuG 10K
noImoTeKa
23 2J1eMEHTOB VA- . Azor, gocho 7 0 1
FICMEHTOB TPYIIIbL T, pocop # ux https://m.edsoo.ru/7f41a636
COEIMHEHMS
OO0mast XapaKTepUCTHKA XUMHUYECKUX
2.4 anemeHToB [VA-rpynnsl. Yriepon n 8 1 2 bubmmorexa [OK
' . py ) POl https://m.edsoo.ru/7f41a636
KPEMHMI U UX COEIMHEHUS




Uroro no pazneny

25

Pa3ngena 3. Mera/uIbl M MX cCOeIMHEHUSA

. bubnuorexa [JOK
3.1 Obme CROHCTEA METAIIOR 4 https://m.edsoo.ru/7f41a636
. bubnuorexa [JOK
3.2 Baxueiinme MeTaisl 1 UX COETUHEHUSA 16 hitns://m_edsoo.rw/Tf4 12636
Hroro no pazaeny 20
Paznen 4. Xumus U oOKpyskamomas cpeaa
4.1 BemectBa 1 MaTepuaisl B )KU3HU YEJIOBEKA 3 bubmorexa LOK
' B p https://m.edsoo.ru/7f41a636
Hroro no pazaeny 3
PesepBHOE BpeMs 3 bubnmorera [TOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68







IHOYPOYHOE IIJTAHUPOBAHHUE

8 KJIACC
KosmnuecTBo yacos JIEKTPOHHBIE
Ne Hara undgposbie
Tema ypoka Kontpoasubie | IlpakTuueckue
n/n Bcero H3YYeHH S o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl

1 [Ipenmer xumuu. Poias XuMUU B 5KU3HU 1 0 0 05.09.202 Bbub6morexa [JOK
yenoBeka. Tena u BemecTa 3 https://m.edsoo.ru/ff0d210c
IlonsaTtue o MeTogax MO3HAHMS B bubmuoreka [{OK

2 XMMHUHU ! 0 0 27'09'202 https://m.edsoo.ru/ff0d227¢
ITpaktuueckas padora Ne 1 «IIpaBuna

3 paboThI B 1a00paTOpUU U MPUEMBI | 0 0 12.09.202 bubnunoreka [JOK
oOparieHus ¢ 1a00paTOpPHBIM 3 https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM»

4 UucTteic BemecTBa 1/1 cmecu. CrocoObl | 0 0 14.09.202 bu6nmnoreka [JOK
pa3zeneHus cMeceun 3 https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padora Ne 2 Eub 10K

N nonMoTeKa

5 «Paznenenune CMeceMv (Ha mpumepe 1 0 0 19.09.202 hits://m_edsoo ru/f0d28c8

OYUCTKHU TIOBAPEHHOU COJIN)» 3
bu6nmoreka [JOK

6 ATOMBI U MOJIEKYJIBI 1 0 0 §1.09.202 hits://m_edsoo ru/f0d2a6e

7 XUMHYECKHE DJIEMEHTHI. 3HAKU 1 0 0 bu6mmoreka [IOK
(CUMBOJIBI) XUMUYECKUX IEMEHTOB 26.09.202 https://m.edsoo.ru/ff0d2be8




XHUMHUYECKUE YPABHEHUS

3

bu6moreka [IOK
8 [IpocThie U CIOXKHBIE BEIIECTBA §8.09.202 httos://m.edsoo.ru/ff0dZate
bu6mmoreka [JOK
) .10.202
? ATOMHO-MOJICKYJIAPHOC yHeHie (3)3 0-202 | ipss//m.edsoo.rw/ffod2dso
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. Eub 10K
noNIMoTeKa
. .10.202
10 Xumnueckas popmyna. BaneHTHOCT 05.10.20 hits://m.edsoo. ru/f0d2eac
aTOMOB XHMHYECKHX AJICMEHTOB 3
OtHocuTelIbHAs aTOMHAS Macca. Bbu6mmorexa [JOK
11 10.10.202
OTtHOcuTeNbHAsA MOJIEKYJISIpHAs Macca 3 https://m.edsoo.ru/ff0d323c
12 MaccoBast 1051 XMMHUYECKOT'O 12.10.202 bubmnoreka IIOK
3JIEMEHTA B COCTMHEHUUN 3 o https://m.edsoo.ru/ff0d350¢c
13 KomnunuectBo BemecTtBa. Moib. 17.10.202 bu6mmoreka [JOK
MonsipHas macca 3 https://m.edsoo.ru/ff0d5230
du3nYecKre 1 XUMUYCCKUE SIBIICHUS. bubmuoreka [{OK
14 19.10.202
XuMuyeckas peakuus 3 https://m.edsoo.ru/ff0d37fa
15 [IpuzHaku u yCHOBI/IﬂV MPOTEKAHUS 24.10.202 bubnuoreka [IOK
XAMHAYECKUX pEaKIUn 3 https://m.edsoo.ru/ff0d3al 6
16 3aKOH COXpaHEHUsI MaCcChl BEIIECTB. 26.10.202 bubnunoreka [IOK

https://m.edsoo.ru/ff0d3b88




Breruucnenus KOJINYCCTBA, MaCChbl

bu6mmoreka [IOK
17 07.11.
BemeCTlvaa 10 YPaBHEHUSIM XUMUYECKUX 1.202 httos://m.edsoo ra/f0d5 708
peaxiuit 3
Knaccudukanus XuMrUIecKux peakiuii
18 (coemuHeHus, pa3IoKCHHS 09.11.202 bubmmorexa [IOK
P : S https://m.edsoo.ru/ff0d334
3aMeIleHHs], OOMEHA) 3
M. B. JIoMOHOCOB — y4Y€HBIN- Bu6 10K
HOIMoTEKA
19 . 14.11.202
IHIHIIOLE/MCT O606HvleHHe " 0 https://m.edsoo.ru/ff0d40c4
cUCcTEMAaTH3aIns 3HAaHUH 3
20 Konrponsnas padora Nel mo teme 16.11.202 bubmmoreka [IOK
«BelecTBa 1 XUMHUECKUE PEAKIIHID) 3 o https://m.edsoo.ru/ff0d4290
Bozayx — cmecsk razos. Coctas Eub 10K
HOIMoTEKA
21 ) — 1.
Bo3ayxa. Kuciopon — sneMeHT u 21.11.202 hits://m.edsoo ru/f0d448e
npoctoe BemecTBo. O30H 3
duzngecKkue 1 XUMHYECKHE CBOMCTBA Bu6 1OK
HOIMOTEKA
22 23.11.202
KHCJI0pOJia (peaKimn OKHCICHNA, https://m.edsoo.ru/ff0d4614
ropenue). [lorstue 06 okcumax 3
CriocoObI oNTyueHHs KUCIOpoa B
23 J1a00paTOpHUH U MIPOMBIILIEHHOCTH 28.11.202 Bubmiorexa OK
paTop p ) o https://m.edsoo.ru/ff0d497a
[IpuMeHeHke KUCIIOpOoIa 3
TennoBoii 3¢hexT XuMUIecKoi
24 peaKkuuu, MOHATHE O 30.11.202 bubnunoreka [JOK
TEPMOXUMHUYECKOM YpaBHEHHH, DK30- U 3 https://m.edsoo.ru/ff0d4790
IHIOTEPMUUYCCKUX PEAKITUIX
Tornuso (HedTh, yrojib U METaH).
25 3arpsi3HEHHE BO3yXa, CIIOCOOBI €r0 05.12.202 Bubmorexa OK
p yxa, o https://m.edsoo.ru/ff0d4c4a
IIPEIOTBPALLICHUS 3




[TpaxTrueckas padota Ne 3 o Teme

bu6mmoreka [IOK
26 «Ilomyuenue u co(vinpaHHe KHUCJIOpOo/a, 07.12.202 httos//m.edsoo ru/ff0ddac)
W3yYEHUE ero CBOMCTB» 3
7 Bonopoa — anemeHT u npocroe 12.12.200 bubmuorexa [JOK
BenecTBo. Haxoxaenue B npupoe 3 o https://m.edsoo.ru/ff0d4dd0
73 DOU3NUECKUE U XUMUYECKHUE CBOMCTBA 14.12.200 bubmuoreka [JOK
Bojiopoa. [IpimeneHre Bogopoaa 3 o https://m.edsoo.ru/ff0d4dd0
bubmnoreka IIOK
29 [ToHgTHE O KHCITOTAX U COJISIX ;9. 12.202 hits://m.edsoo ru/f0d50d2
30 CrniocoObI mosryyeHHs BOI0po/ia B 21.12.202 bubnuoreka [JOK
naboparopuu 3 https://m.edsoo.ru/ff0d4dd0
[TpakTtuyeckas padora Ne 4 o Teme
31 «IlonydeHnue u cobrpanue Bo0Opoa 26.12.202 bubmotera [JOK
y . P HOPOAE, o https://m.edsoo.ru/ff0d4f42
HU3Y4YE€HUE €ro CBOUCTBY 3
1 MossipHbIif 00bEM Ta30B. 3aKOH 78.12.202 bubnuorexa LIOK
ABoraapo 3 https://m.edsoo.ru/ff0d542¢
Brerunciienus 00bEMa, KOJIUYECTBA Bu6 110K
nonroTeKka
09.01.202
33 BElIeCTBa rasa o ero I/ISBGCTHO.I.VIy httos://m.edsoo r/f0d5 520
KOJIMYECTBY BEIIECTBA MK 00BEMY 4
Breruucnenus 00EMOB ra3oB 1o
34 ABHEHUIO PEAKLIMHM HA OCHOBE 3aKOHA 11.01.202 bubmorera [JOK
yp . peakl . o https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHUH Ta30B 4
35 DOuU3NUeCKHe U XUMHUYSCKHUE CBOMCTBA bu6mmoreka [JOK




BOJBI

16.01.202
4

https://m.edsoo.ru/ff0d587a

CocraB ocHoBanuii. [Torsarue 00

bubmnoreka 1JOK

36 18.01.202
HHIUKATOPAX 4 https://m.edsoo.ru/ff0d59e2
Bogaa xak pactBopurens. HacelleHHbIe

37 u HZ;HaCBIpeHHHleD aCTBOPBI B 23.01.202 bubmorexa LHOK

B PACTEOPEL o https:/m.edsoo.ru/fF0d5b40

MaccoBas 10115 BelllecTBa B pacTBOpe 4
[TpaxTrueckas pabota Ne 5 o Teme

13 «HpI/IFOT.(.)BJ'ICI:II/Ie paCTB(‘)JpOB c ) 5.01.202 bubmuotexa [JOK
OIIPEEIEHHON MacCOBOM JOJIEN 4 https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»

39 Konrponsnas padora Ne2 o reme 30.01.202 bubnuoreka [IOK
«Kucnopoa. Bogopoxa. Boga» 4 o https://m.edsoo.ru/ff0d6342

40 Oxcupl: cocTaB, KacCUpHUKaIS, 01.02.202 bu6nmoreka [JOK
HOMEHKJIATypa 4 https://m.edsoo.ru/ff0d664e
Ilonmyyenue u XMUMUYECKUE CBOMCTBA Bu6 1OK

nOIMoTEKA

41 06.02.202
KHCJIOTHBIX, OCHOBHBIX ¥ aM(OTEPHBIX hits://m.edsoo ru/f0d664e
OKCH/JIOB 4

4 OcHoBaHUs: cOCTaB, Kiaccuukaius, 08.02.202 bu6nmoreka [JOK
HOMEHKJIATypa 4 https://m.edsoo.ru/ff0d67ca

43 HonyquHVe Y XUMHUYECKHE CBOMCTBA 13.02.202 bubnuoreka [IOK
OCHOBaHUM 4 https://m.edsoo.ru/ff0d67ca

44 Kucnotsr: cocras, knaccudukanus, bu6mmoreka [JOK




HOMEHKJIaTypa

15.02.202
4

https://m.edsoo.ru/ff0dfee2

HonyquHe U XMMHUYECKHEe CBOMCTBA

bubmnoreka 1JOK

20.02.202
45 KHCJIOT 4 https://m.edsoo.ru/ff0dfee2
Conu (cpeanue): HOMEHKJIATypa,
46 (:HocoéLl;J HILOJ'I q)eHI/Iﬂ XI/IMI/I‘IZ(I:)KI/IG 22.02.202 bubmotera [JOK
. Y ’ o https://m.edsoo.ru/00ad9474
CBOMCTBA 4
[Tpaxtrueckas padota Ne 6. Pemenne
47 JKCIEPUMEHTAIIBHBIX 3aa4 110 TEME 27.02.202 bubmuotexa [JOK
«OCHOBHBIE KJIACChl HEOPIAHUYECKUX 4 https://m.edsoo.ru/00ad9b7c
COETUHEHUI)
r
43 €HETUYECKas CBSA3b MEXKIY IfnaccaMH 29.02.202 bubnuorexa [IOK
HEOPTaHUYECKUX COCIUHEHUMN 4 https://m.edsoo.ru/00ad9a50
49 0606HjeHHe 1 CUCTEMaTHU3AIIMS 05.03.202 bubmuoreka [JOK
3HAHUU 4 https://m.edsoo.ru/00ad9cb2
Konrponsnas padora Ne3 o teme
50 "OCHOBHBIE KJIACCHI HEOPTAHUIECKUX 07.03.202 bubmorexa LHOK
;. p o https://m.edsoo.ru/00ad9ela
COCMHCHHM 4
[TepBbie MOMBITKU KIacCHPUKAITUU
51 XUMUYECKUX dJIeMeHTOB. [loHsTHE O 12.03.202 bubmmorera [JOK
' o https://m.eds00.ru/00ad9ffa
IPyIIax CXOAHBIX AJIEMEHTOB 4
[Iepuoanueckuit 3aK0H U BuG 110K
noIMoTEKa
2 I1 14.03.202
5 epHOoIuYecKas CUCTEMa XUMUYECKHUX httos://m_edsoo ruw/00adas2c
anemenToB 1. 1. MenneneeBa 4
53 [Tepuospl, rpynIibl, TOATPYIIIBI bubmuorexa [JOK




19.03.202
4

https://m.edsoo.ru/00ada52¢c

CTpOGHI/IC atromoB. CocTaB aTOMHBIX

bubmnoreka 1JOK

54 21.03.202
saep. M3oTomsl 4 https://m.edsoo.ru/00ada342
CrtpoeHnue 31MeKTPOHHBIX 000JI04eK
55 aToMOB 3J1eMeHTOB [lepronnueckoi 02.04.202 Bubmorexa TOK
pHoA U https://m.edsoo.ru/00ada6bc
cuctemsl . 1. Menaeneera 4
XapakTepucTUKa XUMUUECKOTO
DJIEMEHTA 10 €TO TTOJI0KEHHIO
56 JIEMEHTA I rv TIOJIOXKEHUIO B 04.04.202 bu6mmoreka [IOK
[Tepuoanueckoit cucreme /1. U. 4 https://m.edsoo.ru/00ada824
Menpeneena
3nauenwne [lepuoauveckoro 3akoHa
57 JUIsl pa3BUTUS HAayKu U nipaktuku. . W. 09.04.202 bubnmoreka [JOK
MeneneeB — y4EHBIH, TeIaror u 4 T https://m.edsoo.ru/00ada96e
rpak1aHuH
53 DIEeKTpOOTPULATENBHOCTh ATOMOB 11.04.202 bubmuorexa [JOK
XHMHUYECKHUX 3JIEMEHTOB 4 o https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
16.04.202
>9 Honnas xumieckas cBAsk 46 04.20 https://m.edsoo.ru/00adac34
60 KoBanenTtHas nosisipHast XuMmudeckas 18.04.202 bubnuotexa [IOK
CBSI3b 4 https://m.edsoo.ru/00adaab8
K
61 OBAJICHTHAs HEMNOJIAPHAs XUMUYECKas 23.04.202 bubnuoreka [IOK

CBA3b

4

https://m.edsoo.ru/00adaab9




bu6mmoreka [JOK

62 CrereHb OKMCIICHUS 1 ;215.04.202 httos://m.edsoo ru/00adac28
63 OKHUCIUTEILHO-BOCCTAHOBUTEIBLHEIC | 30.04.202 bubmuoreka [JOK
peakuuu 4 https://m.edsoo.ru/00adb076
bu6mmoreka [IOK
64 OKuCIUTEIN U BOCCTAaHOBUTEIH 1 27.05.202 hits://m.edsoo ra/00adb076
Kontponbnas padota Ne4 o teme BuG 110K
nonroTeKa
65 «CTtpoeHnue aroma. XuMudeckas 1 14.05.202 hits://m.edsoo ra/00adbA86
CBSI3b» 4
66 Pe3epBHBIii ypok. 06061ueHI/Ie " 1 16.05.202 bubnmoreka [JOK
cUcTeMaTHu3anus 3HaHuN 4 https://m.edsoo.ru/00adb33c¢
67 PesepBHbIit ypok. 0606111e1me u | 21.05.202 bubnmoreka [JOK
CHCTEeMaTHu3alusl 3HAHUK 4 https://m.edsoo.ru/00ad9cb2
68 PesepBHBII ypoK. OﬁO6£L[€HI/IG u | 3.05.202 bubnuotexa [IOK
cHUCTeMaTHu3auus 3HaHUN 4 https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KJIACC

Kosnn4yectBo 4yacos DJIEKTPOHHBIE
Ne Hara undgposbie
Tema ypoka Kontpoasubie | IlpakTuueckue
n/n Bcero H3Y4YeHH S o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Ilepnonnueckuil 3aK0H.

) [Iepnonnueckas cucrema 1 0 0 05.09.202 bubnuoreka LIOK
XUMHUYECKHUX 31eMeHTOB [[. U. 3 https://m.edsoo.ru/00adb59e
Meneneena
3aKOHOMEPHOCTH B U3MEHEHUH G LOK

nonMoTeKa

2 i 1 07.09.202
CBOHCTE XP{MH%CKHX JTICMEHTOB 0 0 https://m.edsoo.ru/00adb6b6
NIEPBBIX TPEX MEPUOOB 3

3 Krnaccudukanus 1 HOMEHKIATypa 1 0 0 12.09.202 bubnmoreka [JOK
HEOPraHWYEeCKHUX BEILECTB 3 https://m.edsoo.ru/00adb7e2
B .

4 Wbl XUMUYECKON CBSI?I/I Y TUIIBI | 0 0 14.09.202 bubmuoreka [IOK
KPUCTAININYECKUX PEMIETOK 3 https://m.edsoo.ru/00adbac6
Kontponbras padota Nel o teme

5 «IToBTOpenue u yriayOiaeHue 3HaHUI 1 1 0 19.09.202
OCHOBHBIX Pa3/esIoB Kypca 8 Kiacca» 3
K

6 naCCI/I(Vl)I/IKauI/Iﬂ XUMHYECKHUX | 0 0 21.09.202 bubmuorexa [JOK
peakuuy mo pasauvHbIM IIPU3HAKAM 3 https://m.edsoo.ru/00adbcb0
[loHsATHE O CKOPOCTH XMMHUYECKOM BuG 110K

nonrorTeka
. 26.09.202

7 peakuuu. [loHsITHE O TOMOT€HHBIX U 1 0 0 6.09.20 httos://m.edsoo.ra/00adbe9a

TeTEePOreHHBIX PEAKLUAX 3




[TonsiTHE O XUMUYECKOM
paBHOBecHH. DaKTOPBHI, BIUSAIOLINE

bu6mmoreka [JOK

i 28.09.202
8 Ha CKOPOCTh XUMUYECKON PEeaKINH U 8.09.20 httos://m.edsoo.ru/00ade28e
MOJI0)KEHUE XUMUYECKOTO 3 :
paBHOBeECHs
0) -
9 KHCJIUTEIbHO-BOCCTAHOBUTECIIHHEIC 03.10.202 bubmuorexa [JOK
peakuuu 3 https://m.edsoo.ru/00adcade
Teopus 31EKTPOIUTUYECKON BuG 110K
noIMoTEKa
: .10.202
10 nucconuanuy. CUIIbHEBIE U ClIa0bIe 05.10.20 httos://m.edsoo ru/00adcd68
3JEKTPOJIUTHI 3
bu6mmoreka [JOK
i 10.10.202
1 Homrbre ypaBHEHHs peaKiuil 30 0.20 https://m.edsoo.ru/00add448
XUMUYECKUE CBOMCTBA KUCIIOT U
OCHOBaHMI1 B CBETE MPEICTABICHUM bubnmoreka [JOK
12 . 12.10.202
00 3JIEKTPOIUTUIECKON 3 https://m.edsoo.ru/00add5d8
JUCCOLIHAITIT
XUMHYECKUE CBOMCTBA COJIEH B Bu6 110K
noIMoTEKA
i 17.10.202
13 csetetip eHCTaBHeHI:IH 00 7.10.20 https://m.edsoo.ru/00add8b2
3JEKTPOJUTUUECKON JUCCOLIMAIIIT 3
bu6mmoreka [JOK
i 19.10.202
14 Homste o ruzponise coneit 39 0.20 https://m.edsoo.ru/00add9d4
15 O606H}€HI/I€ W CHCTEMaTH3aIHS 31.10.202 bu6mmoreka [JOK
3HAHUU 3 https://m.edsoo.ru/00addd12
16 [IpakTnueckas pabora Ne 1. bubnuoreka [JOK




«PermeHne sKCrepuMeHTaTbHBIX
3a1a9»

02.11.202
3

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

KonTponbnas padorta Ne2 no teme

bu6morexa [JOK

. 07.11.202
17 «DNEKTPOTUTUYECKAS TUCCOLINAIUS hits://m_edsoo.ru/00addecO
XUMHYECKHE PEAKIIUU B PACTBOPAX) 3
OO01mast xapakTeprCcTHKA TaJIOTCHOB.
18 XuMHYECKHE CBOMCTBA HA IIPUMEPE 09.11.202 bubmorexa LHOK
pHMep o https://m.edsoo.ru/00addfe2
XJjopa 3
XnopoBogopox. ConsiHas KUCIOTa,
19 ngiqeci{H: CEOﬁCTBa MOoJTy4eHUe 14.11.202 bubmmorera [JOK
’ y ’ o https://m.edsoo.ru/00ade104
MPUMEHEHNE 3
[IpakTuyeckas padora Ne 2 o teme
20 «ITomyyeHne CONSTHOM KUCIOThI 16.11.202 bubmmorera [JOK
y N ’ T https://m.edsoo.ru/00ade348
HU3y4YE€HUE €€ CBOUCTBY 3
Brrunciienus 1o ypaBHEHHUSIM
21 XAMUYECKHUX PEAKINH, €CIIN OJIUH U3 21.11.202 bubmorexa TIOK
peariHi, a T https://m.edsoo.ru/00ade488
pearcHTOB JIaH B H30BITKE 3
2 OO1m1ast XxapaKTepUCTHKA 3JIEMEHTOB 23.11.202 bubnuoreka [JOK
VIA-rpynmsl 3 https://m.edsoo.ru/00ade64a
AmoTponHbie MOTU(PUKALIAN CEPHI.
73 Haxoxnenue cepbl 1 €€ coeMHEHUI 28.11.202 bu6mmoreka [JOK
B NpHUpoJe. XUMUUYECKHE CBOMCTBA 3 o https://m.edsoo.ru/00ade64a
cepbl
24 CepoBojopo/i, CTpoeHue, 30.11.202 bubnnoreka [JOK
¢u3nueckre 1 XUMHYECKHE CBOICTBA 3 o https://m.edsoo.ru/00ade802
25 Oxcunpl cepsl. CepHasi KHCIIOTA, bubnuorexa [IOK




05.12.202
q)HS\IqueCKHe 11 XAMHHACCRHC https://m.edsoo.ru/00adea28
CBOMCTBA, TPUMEHEHHUE 3
XHWMHMUYECKHUE PEAKINH, JIEIKAIUE B
OCHOBE IIPOMBIIIIEHHOTO crioco0a
MOJYYECHUSI CEPHON KUCIIOTHI.

26 y D 07.12.202 bubmnoreka 1JOK
XUMHUYECKOE 3arpsi3HEHUE 3 https://m.edsoo.ru/00adec8a
OKpY>Karolleu cpebl COCTMHEHUSIMHU
cepbl
Brruucnenue maccoBoil 10 ona

7 BIYHCIICHUE M BOM JOJIM BBIXOJT 12.12.202 bu6moreka [IOK
MPOAYKTa peaKLUu 3 https://m.edsoo.ru/00adec8a
OO01mas xapakTepuCcTHUKa 3JIEMEHTOB
VA- LA

)3 rpynnsl. A3oT, 14.12.202 bubnnoreka [IOK
pacnpocTpaHeHue B PUpoae, 3 https://m.edsoo.ru/00adeeab
(du3nYecCKre U XUMUYECKHE CBOWCTBA
AMMuak, ero puznyecKue u BuG 110K

nonroreka

29 7 19.12.202
XUMUYECKHE CBOWCTBA, MMOIYYEHUE U httos://m.edsoo.ru/00adf004
MIPUMEHEHHE 3
[IpakTrueckas padora Ne 3 o Teme BuG 110K

noIMoTeKa

30 I1 21.12.202
« O\,queHHe aMMHaka, I3yHerHe ero https://m.edsoo.ru/00adf180
CBOWCTBY 3
A30THas KuCnoTa, €€ (pu3nvecKkue

31 THast KUCJI Tu, ¢buznueckue u 26.12.202 bubnuoreka [IOK
XAMUYECKHUE CBOUCTBA 3 https://m.edsoo.ru/00adf306

32 Hcnonb3oBaHre HUTPATOB U COJIEH bubmuorexa [JOK
aMMOHHS B KaU€CTBE MUHEPAIbHBIX 28.12.202 https://m.edsoo0.ru/00adf518
ynoopenuil. XumMuyeckoe 3

3arpsA3HCHUC Oprxcanmeﬁ Cpeabl




COCAMHCHHUAMMU a30Ta

®dochop. Oxcun pochopa (V) u

bubnnoreka IIOK
33 .01.202
ocopras KHCH?Ta’ Pusmieckue u 09.01.20 https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOJIy4eHHE 4
Hcnonp3oBanue GocdaTos B
34 KaueCTBE MUHEPATBHBIX YA0OPEHUH. 11.01.202 bubnmoreka [JOK
3arpsi3HEHHE TPUPOTHON CPEIBI 4 o https://m.eds00.ru/00adfc20
docharamu
Yrnepon, pacupocTpaHeHUE B
35 pu I())Ile (Il)mmzecxie 1 XUMHUYECKHUE 16.01.202 Bubmorexa OK
p E) ’ o https://m.edsoo.ru/00adfd9c
CBOICTBa 4
Oxkcuppl yraepoaa, ux pusndeckue u
36 XAMHUYECKHE CBOMCTBA. 18.01.202 bubmuorexa [JOK
DKosiornyeckue npooIemsl, 4 https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKcuaoM yriaepoaa (IV)
37 VYronbHasg KUCI0Ta U €€ COU 23.01.202 bubmorexa HHOK
4 https://m.edsoo.ru/00ae006¢c
[IpakTuyeckas padora Ne 4 o Teme
13 "[lony4yeHue yriekucioro rasa. 25.01.200 bubnuoreka LIOK
KavecTBenHas peakuus Ha KapOOHaT- 4 o https://m.edsoo.ru/00ae027¢
noH"
[TepBoHayabHBIE MOHATHUS 00
39 OpraHUYEeCKUX BEUIECTBAX KaK O 30.01.202 bubmoreia LHOK
P H o https://m.edso0.ru/00ae054¢
COEMHEHHUSX YTIepOoIa 4
40 Kpemnuuii u ero coenunenus 01.02.202 bubmorera [IOK

4

https://m.edsoo.ru/00ae080a




[TpakTrueckas padota Ne 5.

41 Pewrenne skcnepuMeHTANBHBIX 3a7a4 06.02.202 bubmuotexa [JOK
o Teme «BaxkHeiiine HeMeTaabl U 4 o https://m.edsoo0.1u/00ae0bf2
HUX COCOUHCHUS
KonTponbnas padora Ne3 no teme Bu6 110K

42 «BaxHeime HEMETaIbl U UX 08.02.202 uoJHotera

https://m.edsoo.ru/00ae0el8
COCIUHCHHS 4
OO0mas xapakTepucTuKa
XAMUYECKHX DJIEMEHTOB —

43 METaJLUIOB. MeTamndecKas CBsI3b U 13.02.202 bubmnoreka 1IOK
MeTa/uTndecKas KpUCTaTnIecKast 4 o https://m.eds00.ru/00ae103e
pemérka. Pu3nveckue CBOMCTBa
METaJIJI0B
XUMUYECKHE CBOMCTBA METAJJIOB. 56 10K

HOIMoTEKA
44 c) i 15.02.202
HeKTpOXHI\queCKHH P https://m.edsoo.ru/00ael1156
HAIpPsHKEHUH METAIIIOB 4
OO61ue cnocoObl MOTy4YeHUs
MeTainoB. CIuiaBel. BerauciaeHus mo BuG 110K
nOIMoTEKA

45 aBHE ec CaKIUH 20.02.202
YPABHCHHMAM XUMIHCCKHIX PCartui, https://m.edsoo.ru/00ael156
€CJIM OJIUH U3 PEareHTOB COJCPIKUT 4
puUMecH

bu6morexa [JOK
46 ITo € 0 KOoppo3 eTajio 22.02.202
T PPO3HH METAILIOB 4 https://m.edsoo.ru/00ac1278
bubmnoreka IIOK

47 27.02.202
[Hernotrere Meransl 4 https://m.edsoo.ru/00ae14b2

48 Oxcuapl U THAPOKCUBI HATPUSA U bubnuorexa LIOK




KaJlusa

29.02.202
4

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

IllenoyHO3€MENBHBIE METAIIIIBI —

bubmnoreka 1JOK

49 KaJbLIUHA U MAarHA 25'03'202 https://m.edsoo.ru/00ae15e8
bu6mmoreka [JOK
z .03.202
50 Baxkueiinime coequHeHNU KaIbIU 27 03.20 https://m.edsoo.ra/00ae 1 568
51 O6o6uvleHHe U CUCTEMATU3ALMS 12.03.202
3HAHUU
4
5 JKEcTKOoCTh BOMBI U CITOCOOBI €& 14.03.202 bubmuorexa [JOK
yCTpaHEHHS 4 https://m.edsoo.ru/00ae1886
IIpakTuyeckas padora Ne 6 o Teme BuG OK
53 "YKEcTKOCTh BOABI U METOIBI €6 19.03.202 nosmotexa I
https://m.edsoo.ru/00aclae8
yCTpaHEeHUs" 4
N bu6mmoreka [JOK
>4 AOMHHHT il :03.202 https://m.edsoo.ru/00ae1c64
55 AmdoTepHbIe CBOWCTBA OKCHIA U 02.04.202 bubnnoreka [JOK
TUAPOKCUIA 4 https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
36 Keneso 24'04'202 https://m.edso0.ru/00ae1d86
57 Oxkcunpl, THIPOKCUABI U COJIH bubnmoreka [JOK
xenesa (II) u xenesa (I11) 09.04.202 https://m.edsoo.ru/00ae35e6




O0001IeHrEe U cCUCTEMAaTU3aIlHI

58 . 11.04.202
3HaHUU
4
[TpakTrueckas padota Ne 7.
59 PelreHne skCiepUMEHTANIBHBIX 3a1a4 16.04.202 bubnnoreka [IOK
1o Teme «BaxHelre MeTaibl 1 UX 4 o https://m.edsoo.ru/00ae3de8
COEIMHEHHUS»
Borurcnenus no ypaBHEHUSIM
XUMHUYECKUX peaKlUid, eClIi OJIUH U3
60 pEeareHToB JaH B U30BITKE WU 18.04.202 bubmanoreka IIOK
COACPKUT MpuMecH. Beruncienus 4 https://m.edsoo.ru/00ae1750
MacCOBOM J0JIM BbIXOJa IPOIYKTa
peaxkuuu
0606
61 0 I.IvleHI/Ie U cUCTeMaTu3aIus 73.04.202
3HaHUU
4
Konrtponsnas padora Ne4 o reme
62 «Baxuneinme MeTamibl 1 UX 25.04.202
COCIMHEHHUS 4
B
63 eniecTBa u l\iI'aTepHaHLI B 30.04.202 bubnmnoreka [JOK
MOBCEHECBHOM XU3HM YEJIOBEKA 4 https://m.edsoo.ru/00ae3f50
64 XI/IMI/I‘IeCKOCUBanfBHeHI/Ie 02.05.202 bubnmoreka [JOK
OKPY’KaIOIIEeH Cpeibl 4 https://m.edsoo.ru/00ae4270
65 Posb xumuu B penieHun bubmuorexa [JOK
9KOJIOTMYECKUX MPoOIemM 07.05.202 https://m.edsoo.ru/00ae4270




PesepBHbIil ypok. O6001IeHIE 1

bu6moreka [IOK

66 cucTeMaTu3anug 3HaHUN ! i4'05'202 https://m.edsoo.ru/00ae0d0a
67 PesepBHbIit ypoxk. 06065ueH1/1e u 1 16.05.202 bubnunoreka [JOK
CHUCTEMaTH3al1s 3HAaHUH 4 https://m.edsoo.ru/00adb33c¢
68 PesepBHBIit ypoxk. O6o6iueHHe u 1 21.05.202 bubnuotexa [IOK
CHCTEMAaTH3alusl 3HaHUH 4 https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIS1 YYHEHUKA

» Xumus, 8 knacc/ ['abpuensa O.C., Octpoymos U.I"., Cnankos C.A.,
AxkmmonepHoe obuiectBo «M3narensctBo «lIpocBemenuey

» Xumus, 9 kinacce/ I'abpuensa O.C., Octpoymos U.I"., Cnaakos C.A.,
AxnmonepHoe obmectBo «M3aarensctBo «lIpocBerienne»
METOJUYECKUE MATEPHUAJIbBI IS YUUTEJIA

["abpuensn, O. C. JlononHuTenbHas riiaBa K yueOHUKY «Xumus 9 kinace»

["abpuensn, O. C.

Mertoanueckoe nmocooue Xumus 8-9 kiacc ['abpuensa, O. C. Meroauueckoe
nocobue k yueOHuky O. C. 'abpuensna «Xumus». 8 knacc / O. C. 'abpuesnsH.
— M. : lpoda, 2018. — 109.

Xumust. 9 ki1.: KoHTponbHbie U TpoBepoyHbie padboThl Kk yueoHuky O. C.
["abpuensna «Xumus. 9» / O. C. I'abpuensn, I1. H. bepe3kun, A. A. Yakosa
u ap. - M.: [lpoda, 2010.

["abpuensn O. C., Bockoboiinukosa H. I1., SurykoBa A. B. HacronbHas kHura
yuuTens. Xumus. 8 Ki1.: Meroaudyeckoe nmocoodue. - M.: Jlpoda, 2011.
INa6puensa O. C., Octpoymos . I'. HactonpHas kaura yunrens. Xumus. 9
KI1.: Metoauueckoe nocobue. - M.: Jlpoda, 2007.

HUD®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

AIIEKTPOHHBIE PECYPCHI

bubnmnoreka [{OK https://m.edsoo.ru/00ae3f50



