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HOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHM Ha YPOBHE OCHOBHOIO 00I1Iero oOpa3oBaHUS
COCTaBJieHa Ha OCHOBE TpeOOBaHUU K pe3yiabTaTaM OCBOEHHUS OCHOBHOM
o0Opa3oBaTeIbLHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTaBICHHbIX
B ®I'OC OOO, a Takke Ha OCHOBe (enepanbHO paboyell MporpamMMmsl
BOCIIUTAHUS U C YYETOM KOHLETIINY MPErogaBaHus y4eOHOro nmpeamera « XUuMushy
B 00pa3oBarenbHbIX opranuzanusx Poccuiickoit Genepanuu.

[Iporpamma 1Mo xuMuu Na€T MPEACTABICHUE O MENAX, OOIEeH CcTpaTeruu
oOy4eHMs, BOCIHMTAHMS M Pa3BUTUS OOYyYAIOLIUXCS CpPEICTBAMH YYEOHOIO
npeaMera, yCTaHaBJIMBAET o0si3aTeNbHOe peIMETHOE coJiep>KaHue,
MpeaycMaTpUBAET paclpe/ielieHne €ro Mo KiaccaM M CTPYKTYPUPOBAHUE IO
pazmenaM M TE€MaM MpPOrpaMMbl O XHMHUH, OINpPEEIsSeT KOJIUYECTBEHHBIE U
KaueCTBEHHbIE XapaKTEPUCTUKHU COZICp/KAHMUS, PEKOMEHAYEMYIO
MOCJIEAOBATEILHOCTh  M3YUYEHHUS] XUMHU C Y4€TOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBS3€H, JIOTMKM Y4EOHOro mpolecca, BO3PACTHBIX
0COOCHHOCTEH OOydYaromuXxcs, ONpeAeisieT BO3MOXKHOCTH —IpeaMera IS
peanuzanuu TpeOOBaHUM K pe3ysbTaTaM OCBOEHHUSI OCHOBHOHM 00pa3oBaTesbHOMN
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs, a TaKkKe TPeOOBaHUU K
pe3yibTataMm 00y4YeHHUsI XUMUU Ha YPOBHE LieNield U3y4eHUsl MpeIMEeTa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATENHLHON JEATEIbHOCTH OOYYaroIIerocss MO OCBOCHHUIO
y4e0HOTO Co/iepKaHusl.

3HaHWE XUMHUHU CIY>XKUT OCHOBOM Juisi (OPMUPOBAHHUS MHUPOBO33PEHUS
00yy4aroIerocsi, ero MpeACTaBICHU O MaTepPUAIbHOM E€IUHCTBE MHUPA, BAKHYIO
poiib WrpatoT (QopMUpYyEeMble XUMHUEWU MPECTABICHUS O B3aUMOIPEBPAIICHUIX
SHEPIrUd M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O IMyTAX PEHICHHS NIOO0ATbHBIX
npo0JieM yCTOMYMBOTO PAa3BUTHSI UYEIOBEUECTBA — CHIPhEBOM, HHEPIETHUYECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOIEM 3IPAaBOOXPAHEHUSI.

N3yuyeHnne xumunn:

CIIOCOOCTBYET  pealM3alid  BO3MOXXHOCTEH  JJIi  CaMOpas3BUTUS |
dhopMUpOBaHUS KYyJIBTYPbI JUYHOCTH, €€ 001Iel U (PYHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCHUT BKJaJ B ()OPMUPOBAHUE MBIIUICHUS M TBOPUYECKUX CHOCOOHOCTEU
OoOy4JaromMxcs, HABBIKOB HX CaMOCTOSITEIIBHOW Y4eOHOW JIeITeNbHOCTH,
HKCIIEPUMEHTAJIbHBIX UM HCCIEJOBATEIIbCKUX YMEHUH, HEOOXOJUMBIX Kak B
MTOBCEIHEBHOM KU3HM, TaK U B MPO(HECCUOHAIBHOM €SI TEIHHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LETIOCTHOTO B3IJISIIa HA €UMHCTBO MPUPOABI U YETIOBEKA, SIBJIETCSI OTBETCTBEHHBIM
ATanoM B (POPMHUPOBAHUYU €CTECTBEHHO-HAYYHOW rpaMOTHOCTH 00yYaronInxcs;



crocoOCcTBYeT (HOPMHUPOBAHHMIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--
HAy4HBIM 3HaHUSM, K IIPUPOJIE, K YEJIIOBEKY, BHOCUT CBOW BKJIaJ B 9KOJIOTHYECKOE
o0Opa3zoBaHue 00YyUYarOITUXCS.

JlaHHble HampaBieHUs B OOyYEHHMU XUMUHU OOECIEYMBAIOTCS CcHenu(UKOM
colepkaHusi  y4eOHOTO  MpeaMeTa, KOTOPBIA  SABISETCS  TEAarorMuecKH
aJanTUPOBAHHBIM OTpa)keHHeM 0a30BOM HAYKH XMMHH Ha OMpe/eIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOT'O OOILIEro 0Opa30BaHUsl OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHUCTEMbl IMEPBOHAYAIBHBIX TMOHSATHN XUMHUHU, OCHOB
HEOPraHMYEeCKOM XUMHHM U HEKOTOPBIX OTACJIbHBIX 3HAYUMBIX [OHATHIA
OPraHUYECKON XMMUU.

CrpykTypa coaepKaHus MPOrpaMMbl IO XMMHHU CPOPMUpPOBaAHA HAa OCHOBE
CUCTEMHOr0O noaxoaa K €€ mu3ydeHnro. CopepaHue CKIIAJIbIBAETCS U3 CUCTEMBI
HNOHATUNA O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATHI O XUMHYECKOMN
peakiuu. OO0e ATU CHCTEMBI CTPYKTYPHO OpPraHM30BaHbl MO MPUHIUITY
MOCJIEIOBATENBHOTO Pa3BUTHUS 3HAHUI HAa OCHOBE TEOPETHUECKHUX MPEICTaBICHUI
Pa3HOIO ypOBHS:

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

— Ilepnonnueckoro 3akona J[. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XMUMUH;

— YYEHHS O CTPOSHUU aTOMa U XUMHUYECKOM CBSI3U;

— TMpeACTaBICHUN 00 JIIEKTPOIUTHYECKOW JTUCCOIMAIIMU BEIIECTB B
pacTBopax.

TeopeTrnyeckue 3HAHMS PpPACCMATPUBAIOTCS HA OCHOBE OMIIMPHUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS TOCIEIOBATEIIBHO OT OJHOTO
YPOBHSI K JPYyroMy, BBITIOJNHSS (YHKIIUHU OOBSCHEHHWS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXHOCTEH MPAKTUYECKOIO NMPUMEHEHUS U IMOJTYyYECHUS
M3Yy4YaeMbIX BEILECTB.

OcBoeHue TmporpaMMbl IO XHMHUH  CIOCOOCTBYeT  (POPMHPOBAHUIO
MIPEJICTABJICHNUS] O XMMHUUYECKON COCTABIISAIOLICH HAYYHOM KApPTUHBI MUPA B JIOTUKE
€€ CHUCTEeMHOW NpHUPOAbI, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
METOJlaM TO3HaHMUs B Hayke. M3yueHue XMMUU NPOUCXOAUT C MPUBJICUCHUEM
3HAHWM W3 paHee W3YUYEHHBIX YUYEOHBIX mpeaMeToB: «OKpyX alomud MUY,
«buomnorus. 57 kiacce» u «dusnka. 7 Kimacey.

[Ipy wu3yyeHHH XHUMHH MPOUCXOAUT (HOPMUPOBAHME 3HAHHM OCHOB
XUMHUYECKON HAayKH Kak OOJacTH COBPEMEHHOI'O €CTECTBO3HAHUSA, MPAKTUYECKON
NEATEIbHOCTA YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBON KYJBTYPHI.
3amaya y4eOHOTO MpeaMeTa COCTOUT B (DOPMUPOBAHHHM CUCTEMBI XMMHUYECKHX
3HAHUN — BaKHEHIIMX (PaKTOB, MOHATUN, 3aKOHOB U TEOPETUUECKUX TMOJIOKEHUH,
JOCTYIHBIX 00O00OIIEHUI MHUPOBO33PEHUYECKOTO XapakTepa, s3bIka HAyKd, B



OpUOOIIEHUH K HAyYHBIM METOJaM I[IO3HAHUS TIPH MU3YYCHUH BEIIECTB W
XUMHUYECKUX peakiuii, B GOpMHUPOBAHUU W PA3BUTHUU MO3HABATEIBHBIX YMEHHUHN U
WX TPUMEHEHUM B Y4eOHO-TIO3HABATEIBHOM M y4eOHO-HCCIIEIOBATEIHCKON
NESATENbHOCTA, OCBOCHUM TMIpaBWi Oe30macHOro oOpaleHusi ¢ BelecTBaMU B
IMOBCEHEBHOM KU3HU.

[Ipu M3yyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs BaXKHOE
3Ha4YCHHUE PUOOpETH TaKue 1eIH, Kak:

— (opMHpoBaHNE HWHTEIIEKTYaJIbHO pPAa3BUTOM JIMYHOCTHU, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITCIbHOMY TPUHSATHIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU;

—  HamnpaBJICHHOCTh OOyYeHHs Ha CHCTEeMAaTHYeCKoe MpHOOIIeHUE
0o0y4Jarommxcss K CaMOCTOSITENIbHOW TI03HABATEIBLHON JIEATEIIbHOCTH, HAyYHBIM
METOJIaM TO3HaHUs, (POPMHUPYIOIIMM MOTHBAIMI0O U PAa3BUTHE CIOCOOHOCTEH K
XUMUWY;

— o0ecIieueHne yCaoBUiM, CIIOCOOCTBYIONTUX MPUOOPETECHUIO 00YUarOIITUMHUCS
OTbITa PAa3HOOOPA3HON NEATETLHOCTH, MO3HAHMS M CAMOIO3HAHUS, KIIOUYEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIIETCHIIMI), UMEIOIIUX YHHUBEpPCAJbHOE 3HAUCHUE s
Pa3JIMUHBIX BUJIOB JEATEIbHOCTH,

— ((dopmupoBanre oO0mEeH (YHKIMOHATLHON W ©CTeCTBEHHO-HAYYHOUN
IPaMOTHOCTH, B TOM 4YHCJI€ YMEHUW OOBSACHATH W OIICHUBATh SIBICHUS
OKPY’KaIOIIEr0 MHpA, UCIOJIb3Yysl 3HAHUS W ONbBIT, MOJIyYCHHBIC MPU H3YUCHHUH
XUMUH, TPUMEHITh WX MPH PEIIEHWH MpoOJIeM B TOBCEAHCBHOW JKM3HU U
TPYAOBOU IEATENBHOCTH;

— ¢opMmupoBaHHe Yy OO0y4YalOIMUXCAd TYMAHHUCTHYECKUX OTHOIIEHUH,
NOHUMAaHUSI TEHHOCTH XHUMHUYECKUX 3HAHUU [UJI1 BBIPAOOTKH HDKOJIOTHUYECKH
11eJ1eCO00pa3HOro TMOBEJAEHUS B OBITY M TPYAOBOM JIEATEIBHOCTH B IIENAX
COXPAHEHMS CBOETO 310POBbS U OKPYKAIOLIEH PUPOIHON CPEJIBI;

— pa3BUTUE MOTHBALUU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO H
CaMOBOCIIMTAHUIO HA OCHOBE YCBOCHHUSI OOIIEYEIOBEUYECKUX ILIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOQUiIs M HAMPaBICHHOCTH JalTbHEHIIIETo
oOy4eHusl.

OOmiee 4YMCIO 4YacoB, OTBEAEHHBIX IS H3YyYEHUS XUMUU Ha YPOBHE
OCHOBHOT'O 0011eT0 00pa3oBanus, coctaiseT 136 yacos: B 8 kimacce — 68 yacos (2
gaca B HeJlelto), B 9 kiracce — 68 yacoB (2 yaca B HEJIEIIIO).

Pabouas mnporpamma yuyeOHOro mnpeamera «XHUMHs» pealnsyercs Ha Oasze
oOpa3zoBarenbHOro 1eHTpa Touka pocTa ecTeCTBEHHO-HAy4YHOH HamnpaBiIeHHOCTH
MOY «PoxnectBenckast COILLy.



COILEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHayaibHbIe XUMHYECKUE MOHATHS

[Ipenmer xumuun. Ponb XMMHUM B KU3HU 4elOBEKa. XUMUSI B CUCTEME HayK.
Tena u BemecrBa. Pu3NYECKHE CBONCTBA BELIECTB. ATpPEraTHOE COCTOSIHHE
BemecTB. [loHATHE O MeTOMax MO3HaHWS B XMUMHUU. UKCThIE BEIIECTBA U CMECH.
CnocoOsI pazeneHust cMecei.

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

Xumudeckass ¢opmyna. BajleHTHOCTh aTOMOB XMMHYECKHX DJEMEHTOB.
3aKOH TIOCTOAHCTBA cocTaBa BemiectB. (OTHOCUTENbHAsT aTOMHasg Macca.
OTHOcuUTeNnbHAST MOJIEKYJIsIpHAas Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B
COEIMHEHUU.

KommuecTBo BemectBa. Mosib. MonsipHas Macca. B3anMOCBsI3b KOJIMYECTBA,
Macchbl W 4YHCla CTPYKTYPHBIX €AWHUIl BemiecTBa. Pacuétel mo Qopmynam
XUMHUYECKUX COCTUHECHUM.

@uU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUUYECKasl PEaKIus U €€ MPU3HAKU.
3aKOH COXpaHEHHUs MAacChl BEIIECTB. XHUMHYECKUE ypaBHeHHs. Knaccudukarus
XUMUYECKUX PEAKIUN (COSTMHEHMUS, Pa3I0KEHUS, 3aMEIICHUsI, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiaMu paboThl B J1aOOpaTOpUU U
npuéMamMu 00palleHus: ¢ J1abopaTOPHBIM O0OPY/IOBAHUEM, U3YUYCHHUE U ONHUCAHUE
(U3MYeCcKUX CBOWCTB 0O0pa3lloB HEOPraHMYECKUX BEIIECTB, HAOJIOJICHHE
¢bu3ndeckux (TJIaBJICHUE BOCKA, TasHUE JIbJIa, pPAaCTHPaHHUE caxapa B CTYIIKE,
KUTIEHWE W KOHJIEHCAIUsSI BOJBI) M XUMHUYECKHX (TOpEHUE CBEYH, NMPOKAIWBAHHUE
MEJIHOM TIPOBOJIOKH, B3aUMOJICHCTBUE Mejla ¢ KUCIIOTOMN) SIBICHUM, HAOII0AeHUE U
OMMCAaHWE MPU3HAKOB MPOTEKAHUS XMMHUECKUX peakiuil (pasnokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPHAOM Oapusi, pa3ioKeHHE THAPOKCHIA
menu (II) mpu HarpeBanuu, B3auMoeiCTBHE kKeje3a ¢ pacTBopoM cosm meau (11),
M3y4YeHHE CIOCOOOB pa3feiieHUs] CMECEH: ¢ MOMOIIbI0 MarHurta, (puibTpoBaHUE,
BbITIApUBAHUE, TUCTUIUISALMS, XpoMaTorpadus, mpoBeJeHNE OYUCTKU MOBAPEHHON
CoNlv, HaONIOJCHWE W  ONUCAaHWE  PE3yJbTaTOB  NPOBENEHUSA  OIbBITA,
WUTFOCTPUPYIOLIETO 3aKOH COXPAHEHMS MAacChl, CO3JaHUE MOJEIEH MOJEKYJI
(11IapoCTEepKHEBBIX ).

Ba:kHeiimue npeacTaBuTe/ i HEOPraHMYECKUX BellleCTB

Bo3agyx — cmech razoB. CocraB Bo3ayxa. Kucimopon — 3yeMeHT U mpoctoe
BemiecTBO. Haxoxaenue kuciopona B mpupone, (U3NYECKHE W XHUMHUYECKHE
cBoiictBa (peakuuu ropeHus). Oxcunpl. [lpumenenue kucnopona. CrnocoOsbl



MOJIYYeHHUsST KUCTopoAa B J1abOpaTopuud W TPOMBIIUIEHHOCTH. KpyroBopot
Kucnopoza B mpupoje. O30H — aJIoTponHasi MOAU(PUKALINS KUCIOPOIa.

TernoBoit 3p(HeKT XUMHUYECKOM peakuu, TEPMOXUMHUYECKUE YpaBHEHMS,
DK30- M DHAOTEPMHUYECKHE DPEaKIUU. TOIUIMBO: Yroib M METaH. 3arps3HCHHE
BO3]lyXa, YCWJICHHE MAPHUKOBOTO 3(hdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonmopon — »snemeHT UM mpocroe BemiecTBo. HaxokaeHue Bogopoaa B
npupojae, GU3MYECKMEe ¢ XHUMHYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOObI
nony4yeHust. Kucnorsl u conm.

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

Odusnyeckue cBoucTBa BOAbBl. Boma kak pactBoputrenb. PacTBOpBHI.
HacpilieHHble M HEHACHIIIEHHBIE PAcTBOPHL. PacTBOPMMOCTH BEIIECTB B BOJIE.
MaccoBas 10Ji BEMIECTBA B pacTBOPE. XUMUUYECKUE CBOMCTBA BOJAbl. OCHOBaHUS.
Ponp pacTtBOpoB B Ipupojie U B KU3HU 4deloBeka. KpyroBopoT Bojbl B IPUPO/IE.
3arpsi3HEeHHE NPUPOAHBIX BOJ. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccudukanus nHeopranudeckux coenuHeHuit. Oxcuabl. Kiaccuduxanus
OKCUJIOB:  cojeoOpasyroiue (OCHOBHBIE, KHUCJIOTHbIE, aM(oOTepHbIE) U
HecosieoOpasyromue. HomeHkmarypa okcuaoB. Du3nueckue W XUMHUYECKHE
CBOMCTBa OKCUJOB. [lonyueHne oKkCuaoB.

OcHoBanus. Knaccudukauuss ocHOBaHMM: INENOYM U HEPACTBOPUMBIE
ocHoBaHus. HomeHknatypa ocHoBaHui. PU3MYECKHE M XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lomyueHne oCHOBaHUM.

Kucnotel. Knaccuduxanus xkucnor. Homenknarypa kucinot. Ouzndeckue u
XMMHUYECKHE CBOMCTBa KHUCIOT. Psan aktuBHocTtu MetauioB H. H. bekerosa.
IlomydeHnue KUCIIOT.

Conu. Homenknarypa coisieil. @U3nYecKre U XMMHYECKUE CBOWCTBA COJICH.
[Tonyuenue conen.

I'eHeTnueckas CBsI3b MEXKY KJIaCCaMU HEOPraHUYECKUX COCIMHEHUI.

Xumuueckuit IKcnepumenm:

Ka4EeCTBEHHOE OITPEIICIICHUE COAEP)KaHUs KUCIOPOAa B BO3AYyXe€, MOJNyYEHHUE,
coOupaHue, pacro3HaBaHWEe M M3YYEHHE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOJOM M YCIOBUS BO3HUKHOBECHHUS W
MpEeKpallleHusi TopeHust (Mokapa), O3HAKOMJICHHME C O0Opa3naMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, IMOJy4YeHWE, COOMpaHHE, PACIO3HABAHME W W3YUYCHHE
CBOMCTB BojJopoAa (ropeHwue), B3aumozeicTBue Bojopoaa ¢ okcuaoMm meau (II)
(BO3MOKHO HCIIOJIb30BAaHUE BUJIEOMATEPUATIOB), HAOIIOJIEHHE OOpa3I0B BEIIECTB
KOJIMYECTBOM | MOJb, HCCIEIOBaHHE OCOOCHHOCTEM pPAaCTBOPEHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOM J10JIEM pacTBOPEHHOIO BEILIECTBA, B3aUMOJECHCTBUE BOJbI C METAJLIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJB30BAaHHUE BHUIEOMATEpPUAIIOB),



HCCJEIOBAHUE O0pa3slLoOB HEOPraHWYECKHWX BEIIECTB pa3IMYHBIX KIIACCOB,
HaAOJII0ICHNE U3MEHEHUsI OKPAaCKU MHJIMKATOPOB B PACTBOpAX KUCJIOT U HIEJIOYEH,
u3yuyeHue B3aumojeicTBusa okcuga menud (II) ¢ pacTBopoM cepHON KHUCIOTHI,
KHCJIOT C MeTajulaMH, PEaKIWi HEUTPpAIHU3ALWH, ITOJYYEHHE HEPaCTBOPHUMBIX
OCHOBAHHM, BBITECHEHHE OJHOIO0 MeTajla APYTMM M3 PAcTBOpA COJIM, PELICHUE
DKCIIEPUMEHTAJIBHBIX 3a1ad 10 TeMe «BaxHeWmme Kiacchl HEOPraHUYECKHUX
COCIMHEHUI.

Iepunonnuyecknnt 3akoH u Ilepuoamuyeckass cucreMa XHUMHYECKHX
jiemenToB JI. U. MengeineeBa. Ctpoenne aTomMoB. XHUMHYECKAsl CBA3b.
OxucanTeIbHO-BOCCTAHOBUTEILHbIE PEAKIIMHU

[lepBble TOMBITKM KJAacCU(DUKAMKM XUMUYECKUX 3iemMeHToB. [lonsTHe o
rpynmnax CXOJIHBIX JJIEMEHTOB (IIEJIOYHBIE M IIEIOYHO3EMEIbHbIE METaJUIbl,
rajJoreHbl, HHEPTHBIE Ta3bl). DJIIEMEHThI, KOTOpbIe 00pa3yoT aM(OTEpHbIE OKCH/IbI
Y TUAPOKCHUJIBL.

ITepuonnueckunt 3akoH. Ilepuoanueckas cucreMa XUMUYECKUX JIEMEHTOB /J1.
N.  MengeneeBa.  KopoTkonepuonHas W JUIMHHONEPUOAHAS  (POPMBI
[Tepuoauueckoit cucrembl xumuueckux 3aemMeHToB [[. M. MenneneeBa. [leprobr
u rpynnbl. DU3NYECKUM CMBICT NOPSAKOBOTO HOMEpPA, HOMEPOB IIEpUOJa U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX saep. M3otomnsl. Dnekrtponsl. CtpoeHue
AJIEKTPOHHBIX ~ 000JI04eK aToMOB nepBbIX 20 XHMHUYECKHUX  DJIEMEHTOB
[Tepuomnueckoir cucremnl . M. Menneneea. XapakTepucTUKa XWMHUYECKOTO
AJIEMEHTA 10 €ro MoJIoKEeHUIO B [lepunoanueckon cucreme 1. . Menneneesa.

3aKOHOMEpPHOCTH M3MEHEHUS pPAaJNyca aTOMOB XHMHMYECKHX DJIEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IEPUOAAM.

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

Xumuueckass cBsi3b. KoBanmeHTHas (MOJspHasT M HEMOJISIpHAs) CBA3b.
DIEKTPOOTPULATEIBHOCTh XUMHUECKUX 3JIEMEHTOB. IOHHAs CBS3b.

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

Xumuueckuit IKcnepumenm:

u3ydeHre oO0pa3loB BELIECTB METAUIOB W HEMETANIOB, B3aMMOJICHUCTBHE
TUAPOKCUAA LMHKAa C pacTBOPAMHM KHCIOT U IIEJIOYEH, NPOBEACHUE OIIBITOB,
WUTIOCTPUPYIOIIUX ~ NPUMEPBI  OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAaKLUU
(ropeHue, peakiyu pa3aoKeHUsl, COeAUHEHNUS).

Mesrcnpeomemmuoie ceazu



Peanuzanus MeXOpeIMETHBIX CBSI3€d MPU U3YYEHUH XUMUHM B 8 Kjacce
OCYIIECTBJISIETCS. 4Yepe3 HCIIOJIIb30BAaHME KaK OOIIHUX €CTECTBEHHO-HAYYHBIX
MOHSTUM, TAK U MOHSATUM, SBIISIIOIINXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBCHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIC MOHSATHS: HAy4YHBIN (PakT, rumoTe3a, Teopws,
3aKOH, aHallu3, CHHTE3, Kiaccudukanusi, MNEePUOJUYHOCTb, HAOIIOJCHUE,
SKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBJICHUE.

®dusuKa: Marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIHI,
M30TONBI, PAAUOAKTUBHOCTh, MOJICKYJA, AJIEKTPUUYECKUN 3apsill, BELIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIMYUHBI, STUHUIIBI
M3MEpPEHUSs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COJIHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MuUHEpanbl, TOPHBIE TOPOJIHI,
IIOJIE3HBIE UCKOIAEMBbIE, TOILUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYECKas] peaKUMs

Ilepunonnueckuit 3akoH. [lepuoanueckas cucreMa XUMUYECKUX 3JIEMEHTOB /J1.
N. MengpeneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XUMHUYECKUX OJJIEMEHTOB TMEPBBIX TPEX TMEPUOJOB, Kalus, KaIbIUd M HX
COCMHEHUN B COOTBETCTBUU C TIOJIOKEHHUEM »3JIeMEHTOB B llepmognueckon
CHUCTEME U CTPOCHUEM UX ATOMOB.

CrpoeHure BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTAJUITMUYECKHUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT TUIIA KPUCTAIMYECKON PELIETKU U
BHUJIa XUMHYECKOU CBS3H.

Knaccudukaiys 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHWMHUUYECKHE
CBOMCTBA BELIECTB, OTHOCSIIMXCA K Pa3IMYHBIM KJjlaccaM HEOPraHWYECKUX
COEIMHEHUI, TEHETUYECKAsl CBSI3b HEOPTaHMYECKUX BEILECTB.

Knaccudukanuys XuMU4eCKUX peakiuid Mo pa3InuyHbIM MpU3HaKam (1o YUCITy
M COCTaBy YYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3(deKTy, o
U3MEHEHHIO CTETICHEW OKHCICHUS XUMHUYECKHX DJIEMEHTOB, IO 00paTUMOCTH, IO
Y4acTHUIO KaTajlu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKIIMH, TEPMOXUMHUYECKUE
YpaBHEHHS.

[Tonsitue 0 CKOpPOCTH XUMHUYECKOW peakinuu. [loHsTHE 00 OOpaTHUMBIX H
HEOOpaTUMBIX XMUMHUYECKHX peakiuax. [IoHATHEe O TOMOT€HHBIX U T€TEPOTECHHBIX
peakuusax. [lonsatue o karanuse. [loHsTHE O XMUMHUYECKOM paBHOBECUU. DAKTOPSI,
BIIMSIFOIIIME HA CKOPOCTh XUMHUYECKOW PEAKIUMU M TOJOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.

OKHCITUTETbHO-BOCCTAHOBUTEIBHBIE  PEaKlUM,  DJIEKTPOHHBIM  OanaHc
OKHUCJIMTEIbHO-BOCCTAHOBUTEILHOU peaKuuu. CocraBneHnue ypaBHEHUM



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

Teopus 3JIEKTPOTUTUUECKON TUCCOIUALINU. DIIEKTPOIUTHI U HEAIEKTPOJIUTHI.
Katnonsl, annonsl. MexaHW3M [IHCCOLMALIMU BEIIECTB C Pa3jIMYHBIMU BHUIAMH
xuMuueckoi cs3u. Crenens aucconuanuu. CUiIbHbIE U ClIa0ble AJIEKTPOIUTHIL.

Peakuuu noHHOro oOMeHa. Y ciioBusl POTEKaHUs Peakiuil HOHHOTO 0OMEHa,
IIOJIHBIE M COKpAIIEHHBbIE HOHHBIE YypaBHEHMs peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHMM UM coOJell B CBeTE MpPEACTaBICHUN 00 3IEKTPOIUTHYECKOU
nucconuanu. KauecTBeHHbIEC peakiui Ha HOHBI. [IoHsITHE O THAPOIM3E COEH.

Xumuueckuit IKcnepumenm:

O03HAKOMJIEHUE C MOJCISIMU KPUCTAIUIMYECKUX PEMIETOK HEOPTaHUYECKHUX
BEIIECTB — METAJJIOB M HEMETAUIOB (rpadura M aiMasza), CIOXKHBIX BEIIECTB
(xmopupa HaTpus), UCCIEIOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMHUYECKOW pEeaklnH
OT BO3ACHCTBUS pa3iIMYHBIX (PAKTOPOB, MCCIEIOBAHUE DJIEKTPOINPOBOAHOCTH
pPacTBOpPOB BEWIECTB, IpoOLEcca AUCCOLMAIMU KHUCIOT, IIEJIOYEN U  COJen
(BO3MOXXHO  HCHOJB30BAHME BUJEO  MATEPHAIOB), IPOBEICHHUE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ NPHU3HAKW  MPOTEKaHWs  peakuuidi  HMOHHOTO  oOMeHa
(oOpa3oBaHue ocajka, BbIJCIEHHE Ta3a, oOpa3oBaHHE BObl), OIBITOB,
WUTKOCTPUPYIOIIUX ~ NPUMEPBI  OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peaklMH pa3yIoKEHHs, COEIUHEHHUs), PACIIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX pPEAKIUMH HAa HOHBI, pEIICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

HemeTaJyibl 4 MX coeMHEHUS

OO6miast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTHM CTPOEHUSI aTOMOB,
XapakTepHble CTeneHu OKucieHus. CTpoeHue U (PU3NYecKue CBOWCTBA MPOCTHIX
BEUIECTB — TajoreHoB. XHMHMYECKHE CBOWCTBA Ha IIpUMEpe  XJopa
(B3auMMOJEHCTBUE C METalJlaMd, HEMeTalUlaMHy, IIeJlo4aMu). XJIOPOBOJIOPO/I.
ConsHass KucioTa, XMMUYECKHE CBOMCTBA, IOJIYy4YECHHE, NMpUMEHEHHE. [lericTBue
XJIOpa M XJIOPOBOAOPOZA Ha OPraHM3M 4YeJoBeKa. BakHeWlune XJIOpuabl U HX
HaXO0XJCHUE B IPUPOJE.

O6mas xapakrepuctuka 3nemMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEepHbIE cTeneHu OKucieHus. CTpoeHue u (U3HUECKHe CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPOIa U Cepbl. AJIJIOTPOIHbIE MOIU(UKALIMUA KUCIOPOIa
U cepbl. XUMHUECKHe cBoWcTBa cepbl. CepoBOIOPOA, CTPOEHHUE, (PU3HUECKUe U
XUMHYECKUE cBOMCTBA. OKCHUABI CEpPbl KAaK MPEACTABUTEIN KHCIOTHBIX OKCHJOB.
CepHass kuciora, (uanueckue U XUMHYECKHME CBOICTBa (00mIME Kak
Npe/CTaBUTeNsd Kilacca KHCIOT M crneuuduueckue). XUMHUECKHE peakluHu,
JeXalie B OCHOBE IMPOMBIIUIEHHOTO0 Crnoco0a TMONYy4YeHHUs CEpHOW KHUCIIOTHI.
[Ipumenenue cepHoi KucaoThel. Conu CEpHOM KUCIOTHI, KAYECTBEHHAS peaKkUus Ha



cynb(dar-uon. Haxoxxnenue cepbl U €€ COCIMHEHHH B TpuUpoae. XUMHUYECKOE
3arpsi3HEHHE OKPYXKAIOMIeH cpeAbl COCNUHEHUSIMU Ccepbl (KHCIIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/AyXa U BOJIOEMOB), CIIOCOOBI €ro MPeA0TBPACHUS.

OOmast xapakrepucTuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbBIE CTENEHU OKHUCIEHHA. A30T, paclpOCTPaHEHHWE B IPHUPOJE,
¢bu3nueckue U XuMHueckre cBoiicTBa. KpyroBopot azora B mpupoje. AMMHUAK, €ro
(¢u3NYecKre 1 XUMUYECKHE CBOMCTBA, MOJydyeHne U npuMeHenue. Conu aMMOHUS,
uXx (U3NYECKUE U XMMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBI aMMOHHs. A30THasi KHUCIOTa, €€ MOJydeHHe, (PU3NYECKHe U XUMHUYECKHE
cBOiicTBa (0OIIME Kak TMpEeJCTaBUTENS Kilacca KHUCIOT U  Clenu(puyecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyecTBE MHHEpAIbHBIX
yA0OpeHnil. XuMHUYECKO€e 3arpsi3HEHUE OKPY KaOIIEeH Cpe/ibl COEIMHEHUSIMH a30Ta
(KUCTIOTHBIE MOXKAM, 3arps3HEHHE BO3ayXa, IMOYBBI U BOAoEéMOB). Docdop,
altoTponHeie Moaudukanuu (ochopa, huMUecKue U XUMUYECKHUE CBOMCTBA.
Oxkcug docdopa (V) u pochopHas kuciora, puznueckue 1 XMuMUYECKUE CBONCTBA,
nostydenue. Mcnonas3oBanue GpocdaToB B KaUECTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mast xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCJICHUS.  YIJIEepoA,  aUIOTPOIHBIC
MOAM(UKALIMKM, PACHPOCTPaHEHHUE B MpUpoae, (U3MUYECKUE U XHUMHUYECKHE
cBoiictBa. Ancopouus. Kpyrosopot yriepona B mpupojse. Okcuibl yriiepojaa, ux
bu3nYecKue W XUMUYECKHE CBOWMCTBA, JCHCTBME HA JKUBBIE OPTaHU3MBI,
MOJIy4eHHE U TPUMEHEHUE. DKOJIOTHYEeCKHUe MpOoOIeMbl, CBA3aHHBIE C OKCHUIOM
yriepoaa (IV), rumore3a rino0aqbHOrO TOTEIVICHUS KJIUMara, MapHUKOBBIN
addekrt. YronbHas KuUciaoTa U €€ coliv, UX (PU3NYecKue U XMMHUYECKUE CBOWCTBA,
noJiydeHue W TnpuMeHeHwe. KauecTBeHHass peaknus Ha KapOOHAT-MOHBI.
Hcnonb3zoBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIIbCKOM
XO3sICTBE.

[lepBoHauaNbHBIE 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 IPOMBIIUIEHHOCTH.
[ToHsiTHE O OMOJIOrMYECKH Ba)KHBIX BELIECTBAX: XKUPAX, O€IKax, yriaeBoAaxX — U UX
poJii B JKM3HM 4YeloBeKa. MarepualibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCTUHEHUH.

KpemHuuii, ero ¢usnueckue ¢ XHUMHUYECKHE CBOICTBA, INOJy4YEHHE H
npuMenenue. CoenuHeHus: kpeMHusi B npupojge. OOmme mnpeacraBieHus 00
okcusie kpemuust (IV) u kpemuueBoi kuciore. CUITMKAThI, UX HCIOJIb30BAHHE B
ObITYy, B MIPOMBIIIUICHHOCTH. BakHeliue cTpouTenbHblE MaTepHallbl: KepaMuUKa,



CTEKJIO, IIEMEHT, OeTOH, kene300eToH. [Ipobiempl 6e30macHOTO HMCIOJIB30BAHHS
CTPOUTENIbHBIX MAaTEPUAJIOB B IOBCEHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

M3yueHHE 00pa3l0B HEOPraHMYECKUX BEIIECTB, CBOWCTB COJSIHOM KUCIIOTHI,
MIPOBE/ICHNE KAYeCTBEHHBIX PEAKIMN Ha XJIOPUI-MOHBI M HAOIIO/IEHNE TTPU3HAKOB
UX TMPOTEKAaHUS, OMBITHI, OTpa)karolue (pU3nYecKkue U XUMUYECKHUE CBOWMCTBA
raJIoreHOB M WX COEAUHEHUM (BO3MOXKHO HCIMOJb30BAaHUE BHUEOMATEPUAIIOB),
O3HaKOMJIEHME ¢ oOpaslaMud XJOpUAOB (TAJIOTEHUIOB), O3HAKOMJIEHHUE C
oOpaslamu  ceppl W €€  CcOeaUHEHUSMU  (BO3MOXKHO  HCIOJB30BAHHE
BUJIEOMATEPUAIIOB), HAOJIOIEHHE Tpolecca OOyIIIMBaHUS caxapa MoJ JIeHCTBUEM
KOHLUEHTPUPOBAHHOM CEPHOM  KHUCJIOTBbI, MW3y4YEHHE XUMHYECKUX CBOMCTB
pa30aBIEHHOI CEPHON KUCIOTHI, POBEAECHUE KAUECTBEHHON PEaKIMK Ha CyJb(dat-
MOH W HaOJIOJeHHWE TpHU3HAKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3UYECKUMH
cBoiicTBaMu a3zora, ¢Gochopa M HUX COEAUHEHHH (BO3MOXKHO HCIOJb30BaHHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyUYeHHE,
coOupaHue, pacro3HaBaHWE€ M M3y4YEHHE CBOMCTB aMMHakKa, IPOBEACHUE
KAueCTBEHHBIX PEaKIMii Ha MOH aMMOHUS U (ochaT-uoH ¥ U3YUYCHHE NPU3HAKOB
UX NPOTEKaHUs, B3aUMOJICUCTBUE KOHLICHTPUPOBAHHOMN a30THOM KHCIIOTHI C MEIBIO
(BO3MOKHO HCITI0JIb30BaHUE BUJIEOMATEPUAIIOB), U3y4YeHHE Moenen
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpaduta, ¢yiiepeHa, O3HAKOMJIEHUE C
MPOIIECCOM  a7ICOPOITMU  PACTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YTIEM U
YCTPONCTBOM NPOTUBOras3a, MojyuyeHHe, COOMpaHue, paclio3HaBaHUE U U3YUYEHUE
CBOMCTB YIJICKUCIIOTO Ta3a, MPOBEJECHUE KAaYeCTBEHHBIX PEAKIUM Ha KapOOHAT U
CUJIMKAT-UOHBl W HW3YYECHHE MPU3HAKOB WX MPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMENH CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3SKCIEPUMEHTAIbHBIX
3a/1a4 1o teMe «BakHelme HeMeTallbl U UX COCTUHEHUS».

MeTaJiibl 1 MX COeIMHEHUS

OO6m1as xapakTepuCTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBaHUU
ux nosioxkeHuss B llepmommueckon cucreme xumuyeckux siaemeHtoB . U.
MeHnneneeBa u cTpoeHus: aToMoB. CTpoeHHe MeTaIoB. MeTainueckasl CBA3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEmETKAa.  DJIEKTPOXUMUYECKUH  pAl
HanpspkeHui MetaiuioB. Ou3nyeckne U XMMUYECKUE CBOMCTBAa MeTauioB. O0mue
CrocoObl TOMy4YeHUs: MeTawioB. [loHATHE O KOPPO3WM METAIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Kopposzuu. CrutaBel (CTalb, YYTyH, AIOPATIOMHUHHM,
OpoH3a) ¥ UX MPUMEHEHNE B ObITY Y MPOMBIIIIICHHOCTH.

[Ilenounsie MeTaiuibl: noyioxkeHue B [lepuoauueckoil cucteMe XMMHUYECKUX
sanemeHntoB JI. M. MeHaeneeBa, CTpO€HUME MX aTOMOB, HaXOXKJICHUE B MPUPOJE.
duznyeckre U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe HaTpus U Kaius). OKCuabl U



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

IllenoyHO3eMENIbHBIE METAIBI MAarHMl W KaJlbLUi: IIOJIOKEHHE B
Ilepnognueckor cucreme xuMuueckux daeMeHToB [[. 1. MenneneeBa, crpoeHune
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3ndecKkne 1 XUMHIECKUE CBOWCTBA MarHus
U Kajblus. Baxuelmme coelWHEHUS KaublUs (OKCHI, THIPOKCHUI, COJIH).
XKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEeHUS!.

AunroMuHU: TonokeHue B [leprnoinueckon CuCTeMe XUMHYECKUX 3JIEMEHTOB
JI. . MenaeneeBa, CTpoeHUE aroma, HaxoxxjaeHue B mpuponae. duszudeckue u
XUMHUYECKUE CBOMCTBA altOMUHUA. AMQOTEpPHBIE CBOMCTBA OKCHIA U THAPOKCHIA
ATIOMUHUSL.

Kenezo: nonoxenne B [lepuoauueckoil cucreme XuMHYECKUX 3J€MEHTOB /1.
. MenneneeBa, CTpoe€HHE aTOMa, HAaXOXKJAE€HUE B mpupoae. Pu3nyeckue u
XUMUYECKHEe CBOMCTBA xene3a. Okcuibl, rupokcuibl 1 comu xxenesa (II) u xeneza
(IIT), ux coctaB, CBOMCTBA U MOJy4YCHUE.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHE C oOpasllaMy METAUIOB W CIUIABOB, HMX (PU3WYECKUMH
CBOMCTBaMHU, M3Y4YEHUE PE3yJbTAaTOB  KOPPO3UUM  METAUIOB  (BO3MOXKHO
WCIIOJB30BaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aWMOJICUCTBUS OKCHJA
KaJIbI[USl W HATpUs C BOJOM (BO3MOXHO UCIIOJIb30BAHUE BHUJIEOMATEPUATIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, TPOLECCA TOPEHHUS XKENe3a B KUCIOPOJIE
(BO3MOXXHO  HCIOJNB30BAHWE  BHUJIEOMATEPUANIOB), MPHU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIMii HA WOHBI: MarHus, KaJblUs, ATIOMUHUA, IMHKA, JKelie3a
(I1) u xenesza (II1), meau (1), HabmroaeHUE U oNMKHcCaHUE MPOLIECCOB OKpAIIUBAHUS
IJJAMEHH MOHAaMU HATpusl, Kalugd ¢ KalblUs (BO3MOXHO HCIOJIb30BAHHE
BUJIEOMATEPUATIOB), HCClIeJOBaHUE aM(DOTEPHBIX CBONCTB TUAPOKCH]IA ATIOMHUHHUS
Y TUJIPOKCHUJIA IIMHKA, PEIIEHUE SKCIIEPUMEHTAIbHBIX 3a]1a4 10 TeMe « Baxkueimue
METaJUIbl U UX COCTUHECHUS.

XuMHs M OKPYXKAKOLIAA cpea

BemectBa u marepuanbl B IMOBCEIHEBHOM >XKM3HM uenoBeka. be3omacHoe
HCIIOJIb30BaHUE BEIIECTB U XUMUUYECKUX peakiui B ObITy. IlepBas momornrs npu
XUMHYECKUX OKOTax U OTPABIICHUSX.

XUMUYECKOE 3arps3HEHHE OKpY’Karomled cpeabl (MpeaenbHas T0mycTUMast
KOHIIeHTpalus BemiecTs, najee — [1JIK). Ponb XxumMun B perieHun 3K0JI0THUECKUX
npoOiaem.

Xumuueckuit IKCnepumenm:

u3ydeHue oO0pasloB MaTepuajoB (CTEKJIO, CIIaBbl METAJUIOB, MOJIUMEPHBIC
MaTepHualbl).

Mesicnpeomemmuoie ceasu



Peanuzanus MeXnOpeIMETHBIX CBSI3€d MPU U3YYEHUH XUMUHM B 9 Kjacce
OCYUIECTBIISIETCS. 4Yepe3 HCIOJIb30BAaHUE Kak OOIIMX €CTeCTBEHHO-HAYYHbIX
MOHSATUM, TaK W MOHATHUM, SIBJSIOIIMXCS CUCTEMHBIMH JJI OTJAEIbHBIX MPEIMETOB
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIC MOHSATHUS: HAy4YHBIM (DaKT, TUMoTe3a, 3aKOH,
TEOpHsl, aHalu3, CHHTE3, KJIacCUPUKalUs, MEePUOJIUYHOCTb, HAOIIOJEHUE,
AKCIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHUE, MOJIeb, SBJICHUE, MapPHUKOBBIN
ek, TEXHONOTHS, MaTEPHUAIIbI.

dusnka: marepus, aTroM, OdJIEKTPOH, IPOTOH, HEWTPOH, HOH, HYKIIH],
U30TOMbI, PAAUOAKTUBHOCTb, MOJIEKYJIA, SJICKTPUYECKUN 3apsiji, MPOBOJIHUKH,
MOJYTIPOBOJHUKH, JTUAJCKTPUKH, (POTOAIEMEHT, BEIIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHUE BEIIECTBa, Ia3, pacTBOP, pACTBOPUMOCTh, KPUCTAIITUYECKAS
peméTKa, CIUiaBbl, (PU3NYECKUE BEITUYMHBI, CAMHHUIIBI U3MEPEHHUS, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3 b, COJHIIE.

buonorusi: ¢orocunres, apixanue, Ouocdepa, IKOCHUCTEMa, MHUHEPAIbHBIC
ya00peHust, MUKPOAJIEMEHTHI, MAaKPOAJIEMEHThI, MUTATEIbHbIE BEIIECTBRA.

['eorpadusi: armocdepa, ruapochepa, MuUHEpanbl, TOPHBIE TOPOJIHI,
MOJIE3HBIE NCKOIIaeMble, TOILJIUBO, BOJIHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATHI

JIMdHOCTHBIE pE3yJbTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
o0pa3oBaHUs JOCTUTalOTCS B XOJie OOyYeHHs] XUMHUU B €IMHCTBE y4eOHOU H
BOCHUTATEIILHOMN JESATEIBHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCUICKUMHU
COI[MOKYJIBTYPHBIMH M JYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMH B
oOIIecTBEe MpaBUJIaMd M HOPMaMHU TMOBEJEHUS M CIHOCOOCTBYIOT IIpoIleccam
CaMOTMO3HaHUs, CAMOPA3BUTHUS U COLIMAIIA3AIMN 00yYarOIINXCS.

JIuyHOCTHBIE ~ pe3yibTaThl  OTpaXXalOT  TOTOBHOCTH  OOyYaromuxcs
PYKOBOJACTBOBATbCSI CUCTEMOW TO3WTHBHBIX LEHHOCTHBIX OPHUEHTAMA W
pacIIMpEeHUE OIbITA IEITEIBHOCTH Ha €€ OCHOBE, B TOM YMCJIE B YaCTHU:

1) mnaTpHOTHYECKOTO BOCIIMTAHMS:

LIEHHOCTHOT'O OTHOILIEHUS K OTEYECTBEHHOMY KYJbTYPHOMY, HCTOPUUYECKOMY
W HAy4YHOMY HACJIECAUI0, NMOHWMAaHUS 3HAYEHUS XUMHUYECKOM HAyKH B KHU3HU
COBPEMEHHOT0 O0OIIEeCTBa, CMOCOOHOCTH BIANETh JOCTOBEPHOUW WHGOpMAIMEH O
NEPEAOBBIX JOCTHUKEHUAX W OTKPBITHUSAX MHUPOBOM M OTEYECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUSA:

MPEACTABICHUS. O COLMAIbHBIX HOpPMax H MpaBUIaX MEKINYHOCTHBIX
OTHOUIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOUCCIEAOBAaTEeNIbCKOM, TBOPYECKOM W APYyruxX  BHAAX
NESATEbHOCTA, TOTOBHOCTH K Pa3HOOOpPa3HON COBMECTHOW AESTEIBHOCTH MpHU
BBITIOJIHEHUM YYEOHBIX, TO3HABAaTEIbHBIX 3a/lay, BBHINOJHEHUA XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX MPOEKTOB, CTPEMIICHUS K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecCe€ HITOM YUYEOHOM NESITeNbHOCTH, TOTOBHOCTHU
OLICHHBAaTh CBOE TMIOBEACHHE W TNOCTYIIKM CBOMX TOBApUIIEH C MO3UIUU
HPABCTBEHHBIX U IIPABOBBIX HOPM C YYETOM OCO3HAHUSI TTOCIEACTBUM MMOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS:

MHPOBO33PEHUYECKUE MPEICTABICHUSI 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
NPUPOJTHOM CPENOM, O POJIM XMMHUU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

[M03HABATEIbHBIE MOTHBBI, HAITPABIICHHBIE HA MOJYYEHHE HOBBIX 3HAHUU IO
XUMHH, HEOOXOJMMBIC NJii OOBSCHEHHS HAOII0JaeMBIX IPOIICCCOB U SIBJICHUH,
MO3HABATEIbHOM, MHMOPMAIMOHHOW M YHMTATENbCKOW KYJIbTYPhl, B TOM 4YHUCIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl € Yy4YeOHBIMH TEKCTaMH, CIPABOYHOMU



JUTEPATYPON, JOCTYMHBIMH TEXHUUYECKHUMH CpEACTBAMU HMH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEeHHMIO M T[O3HAHUIO, JII0OO3HATEIbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K €aMOOOpa3OBaHMIO, MPOEKTHOW U  HCCIEIOBATENIbCKOM
JESTENHHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH U YPOBHsS OOy4YeHHUS B
JlaJbHEUIIIEM

4) popMupoOBaHMS KYJIbTYPHI 310POBbS:

OCO3HAHUE IIEHHOCTH KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAaHOBKH Ha 370POBBIM 00pa3 >KM3HU, OCO3HAHHWE MOCIEACTBUU U
HENPUATHE BPEAHBIX MPUBBIYEK (YHIOTPEOJICHUS aJIKOT0JIsI, HAPKOTUKOB, KypeHHsI),
HEOOXOJMMOCTH COONIOJICHUsS] TMpaBuia O€30MacHOCTH TIpU  OOpalieHuu C
XUMUYECKUMU BEIIECTBAMHU B OBITY U PeabHOM KU3HH;

S) TPyA0BOr0 BOCIIUTAHMS

MHTEPEC K MPAKTHUECKOMY U3yUYeHHUI0 TIpodeccuil 1 TpyJa pa3IuyHoro poja,
YBOKECHHE K TPYAy M pe3yjbTaTaM TPYJIOBOH JEATETbHOCTH, B TOM 4YHCJIE Ha
OCHOBE NPUMEHEHHS TPEJAMETHBIX 3HAHUM 1O XUMHU, OCO3HAHHBIM BBIOOP
WHJUBUyAIbHOW TPAGKTOPUU MPOAOHKEHHS 00pa30BaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CMOCOOHOCTU K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIeHoN npodeccCuoHanbHON IeITeIbHOCTH U Pa3BUTHUSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aJallTUPOBATHCA B MPOPECCUOHAIBHON CPEJIE;

6) 3K0J10rH4ecKOro BOCIUTAHMS:

HKOJIOTHYECKH I€JeCO00pa3HOE OTHOIICHHE K TMPHUPOJAE KaK HCTOYHHUKY
’KU3HU Ha 3emiie, OCHOBE €€ CyIlIeCTBOBAHMS, TIOHUMAHHUE LIEHHOCTU 3JJ0POBOTO U
Oe3omacHoro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3nyecKoMy M TCHUXHYECKOMY 3/I0pPOBbIO, OCO3HAHHE IIEHHOCTH COOJIOICHMUS
npaBm 0€30IMACHOTO MOBEACHUS IPU paboTe ¢ BEIIECTBAMHU, A TAKXKE B CUTYyaIUsX,
YIPOXKAIOIIUX 3I0POBBIO U KU3HU JIHOJIEH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUSI, MOJy4aeMble TPU U3YYEHUU XUMUH, IS
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPYKAIOIIEH MPUPOJHON CPENOH, ISl MOBBILICHUS
YPOBHS  DKOJOTMYECKOM  KyJIbTYpbl, OCO3HAHHUS TJ00aJbHOTO  Xapakrepa
AKOJIOTMYECKUX MPOOJeM M IMyTed WX PEeIICHUs] MOCPEJCTBOM METOJ0B XHMUH,
AKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBAaThCS UM B MO3HABATEILHOM,
KOMMYHHMKATUBHOW U COLMAIIBHON ITPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATBI

B cocrtaBe wMmeTanmpeAMETHBIX pE3yJbTAaTOB BBIICISIOT 3HAUYUMBIC IS
dbopMupoBaHUS MHUPOBO33PEHUS OOIEHAYYHbIE TMOHATHUS (3aKOH, TEOopus,
MPUHITUI, TUTIOTE3a, (HaKT, CUCTeMa, MPOIIECC, SKCIIEPUMEHT U JPYToe.), KOTOPhIE
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MpeaMeTax M IMO3BOJIAIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMHUPOBATH MPEACTABICHUE O LIEJIOCTHOM



Hay4YHOU KapTUHE MHUpPA, U YHUBEPCAIbHbIE YUeOHbIE IeCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKAaTUBHbIC, PETYJIATUBHBIE), KOTOpbIe 0OOecrneuynBaOT (popmMupoBaHue
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
NESATETbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

Ba3oBble Jjoruueckue 1elicTBUA:

YMEHHSI HCIOJB30BaTh MNPHUEMBI JIOTUYECKOTO MBIIIJIEHUS IPU OCBOCHUU
3HAHUMU: PACKPBHIBATH CMBICT XMUMHUYECKUX MOHSATUN (BBIIEIATh UX XapaKTEepPHbIE
MPU3HAKH, yCTaHABIMBAaTh B3aUMOCBSI3b C JPYTMMHU MOHSTUSMM), UCIOIb30BaTh
MOHSTHS JIJIs1 OOBSICHEHUS! OTJECNbHBIX (DAKTOB U SIBICHUM, BHIOUPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUYECKUX PEaKIui,
YCTaHaBJIMBATh MPUYUHHO-CIEICTBEHHBIE CBSI3U MEXAYy OOBEKTaMU H3Yy4YEHUS,
CTPOUTH JIOTUYECKUE PACCYX IEHUS (MHAYKTUBHbBIC, N€IYKTUBHbIE, 10 AHAJIIOTUN),
JenaTh BBIBOJBI M 3aKIIFOUEHUS;

YMEHHE TPUMEHSATH B TIpoIlecCe€ TO3HAHMWS TOHATUS (TIPEAMETHBIE W
METanpeIMETHBIE ), CAMBOJIMYECKHE (3HAKOBBIE) MOJIETH, UCIIOIb3YEMbIE B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUHU MOJICIIbHBIC TIPEICTABICHUS —
XUMUYECKUN 3HAaK (CHMMBOJI 3JIEeMEHTa), XUMHudeckas (opmyla U ypaBHEHHE
XUMUYECKOW peaklu — MpU PElIeHnH Yy4eOHO-TI03HABATENIBHBIX 3a/1a4, ¢ YUYETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh U XapaKTepU30BaTh CYIIECTBEHHbIC
MPU3HAKH W3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMUUYECKHUX PEaKITUi,
BBISBJISITh  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CICJICTBEHHBIE CBSI3U |
MPOTUBOPEYHS B U3yUaeMbIX MPOIECCAX U SBJICHUSIX.

Ba3oBble uccienoBare/ibckme JeCTBUS:

YMEHHE HCIIOIb30BaTh IMOCTABJIEHHBIE BOIMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TakXKe B KauyeCTBE OCHOBBI I (DOPMUPOBAHUS TUIOTE3BI IO
MIPOBEPKE MPABUILHOCTH BBHICKA3bIBAEMBIX CYXKICHUM;

MPUOOPETEHUE OMNbITa M0 ITUIAHUPOBAHUIO, OPraHU3AMU M MPOBEIACHUIO
VYCHHYECKUX JKCIIEPUMEHTOB, yMEHHWE HaOmomaTh 3a XOJOM IIpoliecca,
CaMOCTOATEIFHO MPOTHO3UPOBATh €ro Pe3yJsibTar, POopMYyIUPOBATH 00OOIIEHUS U
BBIBO/IBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEOBAHUS, COCTABIIATH OTYET
0 MPOJIETIaHHOM padoTe.

Pabora ¢ undgopmaunmei:

yMEHUE BBIOUpaTh, AHAIM3UPOBATH W HMHTEPIPETUPOBATH HHPOPMALIUIO
pPa3IMYHBIX BUJOB U (POPM MPEJICTABICHUS, MTOTYyUYaeMyI0 U3 Pa3HbIX UCTOUYHUKOB
(HaydHO-TIOMyJIsIpHAsl  JIUTEpaTypa XHUMHUYECKOTO COJEp)KaHUs, CIPaBOYHBIE
nmocoOus, pecypcel WHTepHETa), KPUTUYECKH OIEHWBATH MPOTHBOPECYUBYIO U
HEJ0CTOBEPHYIO MHGOPMAIIHIO;



yMEHHE MPUMEHATh Pa3IUYHbIE METOJbl M 3allpoChl MPU MOUCKE U OTOOpE
UH(GOPMAIIM U COOTBETCTBYIOUIUX JaHHBIX, HEOOXOAMMBIX ISl BBITIOJIHEHHUS
y4eOHBIX U TIO3HABATEIbHBIX 3a7a4 OMpeNeIEHHOTO THITA, MPUOOPETEHHE OMbITa B
o0nacTd HMCHOJB30BAaHUS  HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHHE KYJbTYPOU aKTUBHOTO UCIIOJIB30BAHUS PA3IUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOUPATh ONTUMAIBHYIO (pOopMy MpeAcTaBieHus] UHPopMauu 1
WUTIOCTPUPOBATh pEIIaeMble 3a/Jaddl HECJIOKHBIMH CXEMaMH, JuarpaMMaMu,
ApyrumMu GopMaMu rpauku U UX KOMOMHAUSAMU;

YMEHHE HCIIOJIb30BaTh M AaHAIU3UPOBAaTh B Ipolecce ydyeOHOH u
UCCJIEIOBATEIBCKON ACATENBHOCTH MH(DOPMAIUIO O BIUSHUU MPOMBIILIEHHOCTH,
CEeNIbCKOTO XO3iCTBa W TPAHCIOPTa Ha COCTOSIHME OKPYXAIOIIeH MPHPOIHOM
Cpelibl.

KoMMmyHukaTuBHBIE YHHBepcAJIbHbIE YUeOHbIe JeliCTBUS:

yMEHHUsI 3aJlaBaTh BOIPOCHI (B XOJe auajgora U (Wiu) JUCKYCCHH) TIO
CYHIECTBY  OOCyXmaemMoil  TeMmbl, (OPMYIUPOBATH CBOU  NPEIIIOKCHHS
OTHOCHUTEIHFHO BHITIOJHEHUS MPEAJIOKEHHOM 3a/1a4H;

YMEHHUSI ~ OPEJCTaBIsATh  TOJY4YEHHBbIE  pE3yJbTaThl  IO3HABATEIbHOM
NESTENbHOCTY B YCTHBIX W THCbMEHHBIX TEKCTaX; JeiaTh MPE3CHTAILNIO
pe3yNbTaTOB BBHIMOTHEHUS XHMUYECKOTO JKCIepHMEHTa (J1abopaTOPHOTO OIBITA,
1a00paTopHOM pabOTHI O UCCIEAOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MIPOEKTA);

yMEHHUsI Yy4eOHOTrO COTPYAHMYECTBA CO CBEPCTHHUKAMH B COBMECTHOMU
MO3HABATEILHOM M MCCIENOBATENIbCKOM  NEATENbHOCTH  MpU  PEHICHUH
BO3HUKAIOIIUX TPOOJIEeM Ha OCHOBE yu€Ta OOMIMX WHTEPECOB M COTJIACOBAHUS
no3uuuid (00Cyx aeHusl, OOMEH MHEHUSIMH, «MO3TOBBIE IUTYPMbI», KOOPAHHALIMS
COBMECTHBIX JEWCTBUN, ONpeleleHue KpPUTEpUeB IO OLIEHKE KayecTBa
BBITIOJIHEHHOM pabOThI U APYTHE).

PeryasiTuBHbIe YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUA:

YMEHHE CaMOCTOSATEIbHO OMPEICNATh IENH EATEIbHOCTH, IJIaHHUPOBATh,
OCYIIECTBISATh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NeSATeNLHOCTh, BBIOMpaTh Hanbosee F3hPeKTUBHBIE CIIOCOOBI pPelIeHUsT yIeOHBIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOSITENIbHO COCTaBJISTh WIU KOPPEKTUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JEUCTBUM TNPHU BBINOJHEHUM 3aJaHUM C Y4YETOM
MOJyYEHHUSI HOBBIX 3HAHUU 00 M3yuyaeMbIX OOBEKTaX — BEIECTBAaX M PEaKIMsX,
OLICHMBATh COOTBETCTBUE IOJYYEHHOTO pe3yJibTaTa 3asBJICHHON 1EJIH, yMEHHE
MCIIONIb30BaTh M AaHATTU3UPOBATh KOHTEKCTHI, TIpeIjlaraéMble B YCIOBUH 3aJaHHIA.

INMPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMeTHBIX pe3yJbTaTOB IO OCBOCHUIO 00S3aTENBHOTO
coJlepKaHMs, YCTAHOBJIEHHOTO JaHHOW ¢enepaqbHON padoueil Mmporpammoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYArOIMIMMHCS Hay4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI



NeUCTBUH, crenuduyueckue JUIs NPEeJIMETHOM 00JacTH  «XHUMHS», BHJIBI
NEATEIbHOCTH IO  TOJYYEHHI0 HOBOTO 3HAHUSA, €ro HMHTEPHpETAInH,
peoOpa30BaHUI0 U TPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIIHIX.

K xoH1y oOydenus B 8 kj1acce npeIMETHbBIE PE3YJIbTAThHl HA 0230BOM YPOBHE

JIOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

® pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKHUX MOHSTHUN: aTOM, MOJIEKYJa,
XUMHUYECKUH 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBas J10JIs1 XUMHUYECKOr0 3JIEMEHTa B COEJUHEHUH, MOJISIPHBIN 00BEM,
OKCHUJI, KHCIIOTA, OCHOBAHHUE, COJb, DJIEKTPOOTPULATEIBLHOCTh, CTEIECHb
OKHUCJICHHS, XMMHMYECKasi peakius, KiacCUUKAIUs pPEaKIui: peakiuu
COCJIMHEHHUS, pEeaKUUU pa3joKEHUs, peaklUUd 3aMEeIlICHUs, peakluuu
0oOM€Ha, 3K30- U SHAOTEPMUYECKHE PEAKLIUU, TEIUIOBOM 3PPEKT peakuuu,
PO aTOMa, OJJICKTPOHHBIM CIIOW aroma, aToMHasi OpOWTallb, PagnuycC
aTomMa, XMMHYECKas CBs3b, MOJSPHAs U HEMOJIIPHAsT KOBAJEHTHAs CBS3b,
MOHHAs CBA3b, MOH, KaTHMOH, aHWOH, PAacTBOP, MaccoBas OJisl BEIEeCTBA
(IpolieHTHAs! KOHIICHTPAIKs) B PaCTBOPE;

® UIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHWMHUYECKHUX TMOHSITHUH W
MIPUMEHSITh 3TU MOHATHUS MPU ONMKUCAHUM BEIIECTB U UX MPEBPALLICHUI;

® UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUJIS COCTaBlieHUS (GopMy
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

® ONpEeNeNsITh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX,
CTENEHb  OKHCJEHUS  JJEeMEHTOB B OMHApHBIX  COCJAMHEHMSIX,
MPUHAJIC)KHOCTh BEIIECTB K OINPEACIEHHOMY KJIAcCy COCIMHEHUHN IO
dbopmynaMm, BUJ XUMHUYECKOM CBsi3M (KOBaJ€HTHAas W HWOHHAas) B
HEOPraHUYECKUX COCAUHEHUSX;

e packpbiBaTh cMmbic Ilepuonnueckoro 3akona JI. WM. Menaeneesa:
JEMOHCTPUPOBATh MOHUMAHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOMCTB
XUMUYECKUX 3JIEMEHTOB OT UX MOJOKeHUs B llepmoanueckoil cucreme,
3aKOHOB COXpPAaHEHMS MAacChl BEUIECTB, ITOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO Y4YE€HUS, 3aKOHa ABOTraapo;

® ONUCHIBaTH M XapakTepu3zoBaTh TabnuuHyro (opmy Ilepuoanueckoii
CUCTEMBbl XMMHUYECKHUX DJJIEMEHTOB: pa3iudaTh IMOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mododHas noarpyimmna (b-rpymnma)», Mansie u
OoJbIIME TEPUOJbI, COOTHOCUTH OOO3HAYEHUS, KOTOPbIE HMEIOTCS B
tabmuue «llepuonuueckass cuctemMa Xxumudeckux siaemeHtoB [ U.
MeHneneeBay ¢ UHCIOBBIMH XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX AJIEMEHTOB (COCTaB M 3apsia sapa, o0Iee Yucio dJIEKTPOHOB
U pacrpeesieHle UX MO0 SJIEKTPOHHBIM CII0SIM);

e KJacCU(PUIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOpPTraHUYECKHE BEIIECTBA,
XUMHUYECKUE PEAKIUU (M0 YUCIYy U COCTaBy Y4YacTBYIOIIMX B PEaKIUU
BELIECTB, M0 TEIJIOBOMY 3D PeKTy);

® XapakTepu3oBaTh (OMHUCHIBATH) OOIME XWMHUUYECKHE CBOMCTBA BEIIECTB
Pa3IMUHBIX KJIACCOB, MOJATBEPKIAsi OMUCAHUE TPUMEPAMU MOJIEKYIISIPHBIX
YPABHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINM;

® [POrHO3MPOBATH CBOKCTBA BEUIECTB B 3aBUCUMOCTH OT MX KaU€CTBEHHOI'O
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUUYECKUX TMPEBpALICHUN B
Pa3TUYHBIX YCIOBUSX;

® BBIYUCIATh OTHOCHUTEIbHYIO MOJEKYJSIPHYIO W MOJIAPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO JIOJIF0 XUMHYECKOr0o »JjieMeHTa 1o (opmyre
COEIMHEHH S, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
[0 YPaBHEHUIO XUMUYECKOW PEaKIUu;

® [PUMEHSATH OCHOBHBIE ONEPALMU MBICIUTEIBLHON NEATEIbHOCTH — aHAJIU3
U CHHTE3, CpaBHEHHE, 0000IICHUEe, CHCTeMaTH3alluio, KiIacCU(UKaIHIO,
BBISIBIICHHE TPUYMHHO-CJIECICTBEHHBIX CBSI3€d — Il U3YyYEHUS] CBOWMCTB
BEIIECTB W XUMHYECKUX PpEaKIUH, ECTECTBEHHO-HAYYHbIE METO]IbI
MO3HAHUSI — HAOJIOJIEHUE, U3MEPEHUE, MOJICTUPOBAHUE, IKCIICPUMEHT
(peaJibHBI U MBICIICHHBIN);

e cCleIOoBaTh  MpaBWwiaM  TOJIb30BaHMS ~ XMUMHUYECKOW  MOCYAOM W
1abopaToOpHbIM  000pY/IOBaHHWEM, a TakKXKe TMpaBuiaM oOOpalleHust ¢
BEIIECTBAMU B COOTBETCTBHUM C HWHCTPYKIMSIMU TI0 BBINOJHEHUIO
1a00paTOPHBIX XUMHUYECKUX OMNBITOB MO TOJYYEHUIO U COOUpPAHUIO
ra3oo0pa3HbIX BemecTB (BOJOpPOAA U KHUCIOPOJa), TMPUTOTOBICHUIO
pPacTBOPOB C OMpeNeaEHHON MacCOBOM J10J€il pacTBOPEHHOTO BEIIECTBA,
IJIAHUPOBAaTh M MPOBOJAUTH  XUMHYECKHE  DKCIEPUMEHTHI IO
pacrio3HaBaHUIO PACTBOPOB HIEIOUEH U KHUCIOT C TOMOIIbIO HHIUKATOPOB
(;makmyc, henondTanenH, METUIIOPAHK U APYTHE).

K xoniy oOydenus B 9 kjacce npeIMeTHbIE PE3yJIbTaThl Ha 0230BOM YPOBHE

JOJDKHBI OTpakaTh CHOOPMUPOBAHHOCTD Y 00YUAIOIINXCS] YMEHUM:

® pacKpbIBaTh CMBICI OCHOBHBIX XUMHUUYECKUX TIOHSATUH: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyja, WOH, KaTHOH, aHHMOH, MPOCTOE BEIIECTBO,
CJIO’)KHOE€ BEIIECTBO, BaJIGHTHOCTb, D3JIEKTPOOTPUIATEIBLHOCTh, CTENECHBb
OKHUCJICHHS, XUMUYECKasi PeaKIusl, XUMUIECKasi CBSI3b, TETUIOBOK A(deKT
peakuud, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEDJIEKTPOIUTHI, AJICKTPOJIMTHYECKAS JTUCCOLUAINS, PEaKIMd HOHHOTO
oOMeHa, KaTtaJiu3aTop, XHUMHUYECKOE€ paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBbIE PEaKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEaKITNH,
OKWCIIUTENb,  BOCCTAHOBHUTENb, OKHUCJIEHWE U  BOCCTAHOBJICHHE,
ajutoTponusi, aMm(GpOTEpHOCTh, XUMHUUECKasi CBsI3b (KOBAJICHTHasi, MOHHaA,
METaJUIMYECKasi), KpUCTAJUIMYECKass pelmerka, KOppo3us METaIUIOB,
CIUIaBbl, CKOPOCTh XHMHUYECKOW peakluu, MpeAesbHO IOMyCTUMAs
koHueHntpanus [TJIK Beniectna;

WUTKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHA U
MIPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUM BELIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JUJIS COCTaBleHUS (HOpMy
BELIECTB U YPABHEHUN XUMUYECKUX PEAKIIUM;

OMPENEIATh BaJICHTHOCTh U CTENIEHb OKUCJICHUSI XUMUUECKUX AJIEMEHTOB B
COCIMHEHUSAX Pa3IMYHOrO COCTaBa, NPUHAJICKHOCTh BEIIECTB K
ONpeNeNEHHOMY KJIAcCy COEIUMHEHUH Mo ¢opmyrnam, BHJ XHMHYECKOU
CBs3W (KOBaJICHTHAs, HWOHHAsl, METAUIMYECKas) B HEOPraHUYECKUX
COCJIMHEHUSX, 3apsiji MOHA M0 XUMUYECKON (opmylie, XapakTep cpeibl B
BOJIHBIX PAacTBOpPaX HEOPraHUYECKHX COCIUHEHUH, THUIT KPUCTATUIMUYECKOMN
PELIETKA KOHKPETHOT'O BELIECTBA;

packpeiBath cmbicn Ilepmogmueckoro 3akona [[. M. MeHnneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAHHE: ONUCHIBATh M XapaKTEPU30BaTh
tabnmuunyio Gopmy [lepuonnueckoit cUCTEMbl XUMHUYECKHX AJIEMEHTOB:
paznuyaTth MOHATUS «rjaBHas noarpynmna (A-rpynma)» U «noOo4Has
noarpynmna (b-rpynna)», manble U OOdbIIME TEPUOABI, COOTHOCUTH
0003HaYCHHUSA, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUA  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsij sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacrpefielieHue HX MO D3JEKTPOHHBIM CJIOSIM), OOBACHATH OOIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEJUHEHHU B
npeaenax MaJlblX NEPUOJIOB U INIaBHBIX MOATPYNH C YYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HECOPraHWUYECKUE BEIIECTBA,
XUMUYECKHE peakiuu (M0 YUCIAYy M COCTaBy YYacTBYIOIIUX B PEAKIIUHU
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO0 U3MEHEHUIO CTENEHEW OKUCIICHUS
XUMHYECKHUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIME W CHENMUPUYECKUE XUMUYECKUE
CBOMCTBAa MPOCTBIX M CIOXHBIX BELIECTB, IOJATBEPKIAsA OINHUCAHUE
puMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIHUX
XUMHYECKUX PEAKIIU;

COCTaBJSAITb YPAaBHEHUSI DJIEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEH U COJIEM, TTOJIHBIE U COKPAILEHHBIC YPABHEHUS PEAKLINA HOHHOTO



oOMeHa, YypaBHEHMsS peakUui, TMOATBEPKAAOIINX CYIIECTBOBaHUE
TeHETHYECKOM CBSI3U MEXK/y BEIIECTBAMH PA3IMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX —pPEaKIUi
MOCPEACTBOM COCTABJIEHUS 3JIEKTPOHHOr0 OanaHca ITUX peaKiuii;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HUX CTPOCHHS,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX IMPEBPAIEHUI B pa3IUIHbIX
YCIIOBUSIX;

BBIUMCIISTH OTHOCHUTEIBHYIO MOJEKYJIAPHYI0 W MOJSPHYIO Macchl
BEIIECTB, MAaCCOBYIO [IOJI0O XHMHUYECKOTO »JJIeMeHTa 1o Qopmyie
COEIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PAaCUEThHI
110 YPaBHEHUIO XUMUYECKON PEeaKI1H;

coONoaTh  MpaBUjia  MOJIb30BAHUS ~ XMMUYECKOM  TMOCyJAoM U
7a00paToOpHbIM  O0OpYJIOBAaHMEM, a TaKXe ImpaBujia oOpalieHus ¢
BEIIECTBAMH B COOTBETCTBMU C HHCTPYKIHMSIMH IO BBITIOJHEHUIO
7a00paTOPHBIX XMMHMUYECKHUX OIBITOB IO IMOJYyYEHUI0O U COOMpPaHHUIO
ra3oo0pa3HbIX BEIIEeCTB (AaMMHAKa U YTJIEKUCIIOTO rasa);

NPOBOJUTh  pEaKlUUH, TMOATBEPKIAIOIINE  KAaueCTBEHHBIM  COCTaB
pa3IMuYHBIX BELIECTB: PACIIO3HABATH ONBITHBIM IYTEM XJIOPUI-, OPOMHUI-,
noauz-, kKapobonat-, ¢ocdar-, cuiMkar-, cyiabdar-, TUIPOKCUA-HOHBI,
KaTHOHBl aMMOHHUS U MOHBI M3YYEHHBIX METAJUIOB, MPHUCYTCTBYIOIINE B
BOJIHBIX PacTBOpax HEOPraHUYECKUX BEIECTB;

IPUMEHATh OCHOBHBIE OINEpAIMN MBICIUTEIbHOU NEATEIbHOCTH — aHaIHU3
U CHHTE3, CpaBHEHHE, OO0OO0OIlEeHHe, CUCTEMATU3allUI0, BbBISBICHUE
NPUYUHHO-CIIEICTBEHHBIX CBSI3€W — IJI1 M3yYEHHUs CBOICTB BEIIECTB W
XUMHYECKUX PEaKIHid, eCTECTBEHHO-HAyYHBIE METOAbl TO3HAHHUS —
HaAOJI0/IeHNE, U3MEPEHUEe, MOJEIUPOBAHUE, SKCIEPUMEHT (pealbHbId U
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KVIACC
KoandecTBO 9acoB
Ne HaunmeHoBaHue pa3iesioB U DJIeKTPOHHBIE (HH(POBHIE)
KonTpoabhbie IIpakTnyeckue
n/n TeM MPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
Paspnea 1. IlepBoHayanbHble XUMHYECKHE TIOHATHS
Xumusi — BaxkHasi 00J1acTh

11 €CTECTBO3HAHUA U 5 ) bubnnoreka IIOK

’ MPAKTUYECKOU JIeSITEIHbHOCTH https://m.edsoo.ru/7f41837¢

yeJIOBEeKa

12 BemecTBa n xumMu4deckue 15 1 bubmnoreka [IOK

' peakuuu https://m.edsoo.ru/7f41837¢

Uroro no pazneny 20

Paznen 2. BaxHeillnne npeacTaBuTe/Id HEOPraHUYeCKUX BellecTB
21 Bosnyx. Kucnopon. Ilonstue 6 bubnuorexa IIOK

) 00 okcugax https://m.edsoo.ru/7f41837¢c
’9 Bonopoa.Ilonstue o kuciorax 2 1 bu6mmoreka [JOK

’ M COJISIX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [TonsTie 00 5 | 1 bubmnoreka [IOK

' OCHOBAaHUSX https://m.edsoo.ru/7f41837¢c
54 OCHOBHBIE KJIaCcCHI 1 ) 1 bu6mmoreka [{OK

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

Wroro no pazneny 30

Pazpnen 3. Ilepnoanueckuii 3axkon u [lepuoguyeckas cucrema xummuiecknx 3j1eMeHToB /I. . MenaesieeBa. CTpoeHHne aTOMOB.
Xumuyeckas cBsi3b. OKMCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKINH



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

[Tepuonuueckunii 3aK0H U

31 [lepuoanueckas cucrema 7 bu6mmoreka [JOK
XHUMHYECKUX 31eMeHTOB [I. 1. https://m.edsoo.ru/7f41837¢
MenneneeBa. CtpoeHue aToma

- gl/IMI/IIICCKaﬂ CBA3b. BuGmorexa LLOK

’ KHCTHTEIRHO- 8 https://m.edsoo.ru/7f41837¢
BOCCTAaHOBHUTEIbHBIC PEAKIINU
Hroro o pasyeny 15 o oo TS
PesepBHOe Bpemst 3 bubmorera [JOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME



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

9 KJIACC

KosanuyectBo 4yacos DJICKTPOHHBIE
HaumeHoBaHue pa3/iejioB U TeEM (ungposbie)
Ne ni/m Konrpoubnsie | IIpakTnyeckue
NMPorpamMmsl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. BemecTBo 1 XUuMHYeCKHe peaKIIun
11 [ToBTOpeHue u yriayOneHrue 3HaHu| 5 1 bubnuoreka LIOK
' OCHOBHBIX Pa3/IeIoB Kypca 8 kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 32aKOHOMEPHOCTU XUMHUYECKUX 4 bubnuoteka [IOK
’ peakuuii https://m.edsoo.ru/7f41a636
13 DNEeKTPOIIUTUYECKAS TUCCOITAALINS. g | | bubnuorexa [JOK
’ XUMHUYECKHUE PEaKIMU B PaCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasnea 2. HemeTra/ibl 1 UX COeIMHEHUS
)1 OO1m1ast xapaKTepUCTHKA XUMHYECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmesl. ["anorenst https://m.edsoo.ru/7f41a636
OO01m1ast xapaKTepUCTHKA XUMHUYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 Bubmmorexa I[IOK
' PYHIHL- 6P https://m.edsoo.ru/7f41a636
COEIMHEHMUS
OO61mas xapakTepUCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3ot, pochop u ux 7 1 bubmmorexa [TOK
’ PYTHIBL: ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO61mas xapakTepUCTUKa XUMUYECKHX
2.4 aneMeHToB [VA-rpynmnsl. Yriepon u 8 1 2 bubmmorexa [TOK
’ . py ’ post https://m.edsoo.ru/7f41a636
KPEMHHI U UX COEIMHEHHUS



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

Hroro no pazgeny 25
Pa3znen 3. MeTra/sibl H UX cOeAMHEHUS
. bubnuorexa [JOK
3.1 Obmpe CROACTEA METAIIOB 4 https://m.edsoo.ru/7f41a636
. bubnuorexa [JOK
3.2 Baxueiiniie MeTaisl 1 UX COEIUHEHUSA 16 httos://m.edsoo.r/ 7412636
Hroro no pazaeny 20
Pasznen 4. XumMus U OKpyKammas cpeaa
4.1 BemiecTBa 1 MaTepHaisl B JKU3HH YeI0OBEKA 3 bubnnotexa LIOK
’ B P https://m.edsoo.ru/7f41a636
Hroro no pazaeny 3
PesepBHOE BpeMs 3 bubmmorexa TIOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68



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




IHOYPOYHOE IIJTIAHUPOBAHHUE

8 KJIACC
KoamnuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoasnbie | IlpakTuyeckue
n/n Bcero u3ydeHus | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl

1 [Ipenmer xumuu. Posib XMUMHUH B XKU3HU | bub6mmorexa [IOK
yesnoBeka. Tena u BelecTa https://m.edsoo.ru/ff0d210c

2 [TonsiTEe 0 METOAAX MO3HAHUS B XUMHH 1 bubmorexa HOK

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

3 paboThl B 1a00PATOPUN U TIPUEMBI 1 bubmmoreka [JOK
oOpareHust ¢ 1ab0paTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyTI0BaHHEM»

4 Yucrtelie BemecTBa 1 cMecu. CiocoObl | bubnuoreka [JOK
pas3zaeneHust cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuyeckas padora Ne 2

5 «Pasnenenue cmecelt (Ha mpumepe 1 bubmorexa HOK

8 . PrNEP https://m.edsoo.ru/ff0d28c8
OUYNCTKHU NTOBAPEHHOM COJIN)»
bubmmoreka [JOK
6 A 1
TOMPLH MOJICRY BT https://m.edsoo.ru/ff0d2a6¢c

7 XUMHUYECKHUE FJIEMEHTHI. 3HAKU 1 but6mmoreka [{OK
(CMMBOJIBI) XUMHYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTeie U cnoXHBIE BELIECTBA 1 bubmmorexa [IOK

p Ul https://m.edsoo.ru/ff0d2a6c
bub OK

9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 mommorexa 1|

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d210c

3aK0OH IIOCTOSHCTBA COCTaBa BCIICCTB.

butmmoreka [{OK

10 X eckas o a. BanentHOC
HMIeCKas (opuyn FICHTHOCTD https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKUX 3JIEMEHTOB
1 OtHOcHTeNbHAsl aTOMHAs Macca. bubmuoreka [JOK
OTtHocuTeNnbHAs MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 101 XUMHAYECKOr0 Bbu6nuoreka [JOK
3JIEMEHTA B COCIMHECHUU https://m.edsoo.ru/ff0d350¢c
13 KonuuectBo BeniectBa. MoJib. bubmuorexa [JOK
MounsipHas macca https://m.edsoo.ru/ff0d5230
14 DOu3NYeCKUe U XUMHUYECKHE SBIICHUS. bubmuoreka [JOK
XuMHUYecKas peakius https://m.edsoo.ru/ff0d37fa
15 IIpu3HaKu U yCIIOBUSA ITPOTEKAHUSA bubnuorexa [JOK
XUMHYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MACChI BEIIECTB. bubnuorexa [JOK
XUMUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust koaudecTBa, MacChl
17 BEILIECTBA 10 YPABHEHUSIM XUMHUYECKUX bubmmorexa HOK
B . yp https://m.edsoo.ru/ff0d5708
peakimit
Knaccudukanus XuMUuecKkux peakiuii
18 (coe I/Iqu):HI/Iﬂ a3JI0KEHUS ’ bubmorera [IOK
a > P i https://m.edsoo.ru/ff0d3{34
3aMelIeHus, OOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHuuKIoneaucT. O6o0IeHNE 1 bubmmorera [JOK
H T, IEI https://m.edsoo.ru/ff0d40c4
CHUCTEeMaTHU3allus 3HaHUU
20 Konrponbnas pabora Nel o teme bubnnorexa [JOK
«BelecTBa 1 XUMHYECKUE PEAKIIUM https://m.edsoo.ru/ff0d4290
1 Bo3nyx — cmech razon. CoctaB bubmuorexa [JOK

BO3ayxa. Kucinopon — sneMeHT u

https://m.edsoo.ru/ff0d448¢



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3a16
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https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d2eae

IMPOCTOC BCUICCTBO. O30H

duznyeckre 1 XUMUYECKHE CBOMCTBA

bu6mmoreka [IOK

22 ciopona (pea OKMHCIIE ,
KUCIIOPOZA (PEaKIUU OKUCICHUS https://m.edsoo.ru/ff0d4614
ropenue). [TorsTue 06 okcumgax
CrniocoOpl Mosty4eHus: KUCI0po/ia B
23 1a60paTOpUU U MIPOMBIIIUIEHHOCTH bubmorexa [JOK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
TemoBoit 3¢ ekt XuMUIECKOM
24 peaKklu, MOHSATUE O TEPMOXHUMHUYECKOM bubnmnorexa [JOK
YPaBHEHUH, 3K30- U SJHAOTEPMUUECKUX https://m.edsoo.ru/ff0d4790
peakuusax
Tomnuso (HedTh, yroiab U METaH).
25 3arpsi3HEHNE BO3/1yXa, CIOCOOHI €T0 bubmmorexa [TOK
p AYxa, https://m.edsoo.ru/ff0d4c4a
pe10TBpAlICHUS
[TpakTrueckas padota Ne 3 o Teme
26 «[lonyyenne u coOupanue KHCIOpoaa bubmmorexa IIOK
y . p poa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHUE €TO CBOHCTBY»
7 Bonopon — 35eMeHT u npocTtoe bu6mmoreka [IOK
BeniecTBo. Haxoxnenue B mpupo/ie https://m.edsoo.ru/ff0d4dd0
)8 du3ndecKre 1 XUMUYSCKUE CBOMCTBA bubmmoreka [JOK
Bojopoa. [I[pumenenune Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHaTHE 0 KUCTOTaX U COJIAX bubmmorexa [IOK
https://m.edsoo.ru/ff0d50d2
30 Croco0bl mosty4eHus: BOAOPO/Ia B bubnuorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[Ipaktuyeckas padora Ne 4 o Teme
Bbu6nuoreka [JOK
31 «[lomyuenue u cobupanue BoJI0poJa,

W3YUYEHHE €r0 CBOMCTBY»

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



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
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MounsipHbIit 00BEM Ta30B. 3aKOH

bu6mmoreka [{OK

32
ABoranpo https://m.edsoo.ru/ff0d542¢
Brrunciaenus o0b€Ma, KOJIUYECTBA
33 BEIIIECTBA ra3a 10 €ro N3BECTHOM bubmorexa HOK
m . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILLECTBA WK 00BEMY
Brrunciienuss 00bEMOB ra3oB 110
34 aBHEHHIO PEaKIIMH Ha OCHOBE 3aKOHA bubmorera [IOK
b .. peait o https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHHI Ta30B
du3nYecKre U XMMUYECKHEe CBOMCTBA bubmuoreka [JOK
35
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [Tonsitue 06 bu6mmoteka [{IOK
WHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HacbieHnneie
37 1 HEHACHIILIEHHEBIE pacTBOPEI. MaccoBas bubmmorexa LHOK
B p pbL. https://m.edsoo.ru/ff0d5b40
JIOJISI BEIIIECTBA B pacTBOPE
[TpaxkTrueckas padorta Ne 5 o reme
18 «IIpuroTtoBiieHHE pacTBOPOB C bubnuorexa [HOK
onpeaenEéHHON MacCOBOM J101eH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIICCTBAY
39 KonTponbnas pabota Ne2 o reme bu6mmoreka [IOK
«Kucnopoa. Bogopon. Boga» https://m.edsoo.ru/ff0d6342
Oxkcupsl: cocTaB, KacCUpUKALINS, bubnuoreka [JOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenue u XuMHYECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM(POTEPHBIX bubmotera [IOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
47 OcHoBaHHUS: COCTaB, KJIacCU(DUKALINA, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [lonyyeHne u XUMHUYECKHE CBOICTBA bubnuorexa [JOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccuduxars, bub6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyuenue n XuMHU4ECKHE CBOMCTBA bu6nuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpegHue): HOMCHKIATypa,
46 cnocoérfl) 1OJI q)eHI/ISI XI/IMHchpKHe bubnmorexa [IOK
N y ’ https://m.edsoo.ru/00ad9474
CBOIicTBa
[TpakTrueckas pabora Ne 6. Penienne
DKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TEME bu6mmoteka [{IOK
47
«OCHOBHBIE KJIACCHl HEOPTraHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIUHEHMIDY
43 I'eneTnueckas CBA3b MEXAY KJIaCCaMU bubnnorexa [JOK
HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O0001IeHEe U CHCTEMATH3aI1sI 3SHAHUH
B 1 https://m.eds00.1ru/00ad9cb2
Kontponbnas padora Ne3 mo teme
50 "OCHOBHBIE KJIACCHI HEOPTaHUYECKUX bubnmorexa LOK
o p https://m.edsoo.ru/00ad9¢1a
COEeIUHEHHI
[lepBbIie MOMBITKH KJIaCCH(PUKAIII
51 XHMHYECKHX 31eMeHTOB. [loHsaTHE O bubmmorexa [TOK
) https://m.edsoo.ru/00ad9ffa
TPYIIax CXOIHBIX AJIEMEHTOB
[lepronnueckuii 3aKOH U
52 Ilepnoamueckas cucteMa XUMHUUECKHX buGnnorexa LIOK
pHoa https://m.edsoo.ru/00ada52¢
anemenToB /I. 1. Menaeneena
Bbu6nuoreka [JOK
53 [lepuonpl, rpynmnsl, HOATPYIIIIBI

https://m.edsoo.ru/00ada52¢
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CTpOGHI/IC atromoB. CocTaB aTOMHBIX

bu6mmoreka [{OK

54
sanep. N3otomnbl https://m.edsoo.ru/00ada342
CrtpoeHue 3JIeKTPOHHBIX 000JI0UeK
55 aTOMOB 3JIeMeHTOB [leprnoanueckoit brbamorexa LOK
PHOZ https://m.edsoo.ru/00ada6bc
cucremsl [[. 1. Menneneena
XapakTepucTuka XUMHUECKOTrO
56 3JIEMEHTA TI0 €T0 ITOJI0KECHHUIO B bubmuoreka [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoanueckoro 3akoHa Jst
57 pa3BuUTHA HAayKu U npaktuku. J[. 1. bub6nuorexa [IOK
MenpeneeB — y4€HbIM, IEJArOT U https://m.edsoo.ru/00ada96e
rpaKJIaHUH
53 DIEeKTPOOTPULIATEIHLHOCTh ATOMOB bubnmnorexa [JOK
XUMHUYECKHAX IJIEMEHTOB https://m.edsoo.ru/00adaab8
bub6nuoreka [JOK
59 Honnas xumunueckas cBsi3b
https://m.edsoo.ru/00adac34
60 KoBaneHnTHas nossipHast XuMHYECKast bubmunoreka IIOK
CBS3b https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenoJisipHasi XuMHU4YECKas bu6muotexa [IOK
CBS3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 Cre
TEHCHE ORHCITCHHA https://m.edsoo.ru/00adae28
63 OKHCIUTENBHO-BOCCTaHOBUTEIIbHBIE bubnnorexa [JOK
peakuuu https://m.edsoo0.ru/00adb076
64 OKuCIUTENN U BOCCTAHOBUTEIU bubmorexa HOK
https://m.edsoo0.ru/00adb076
65 KonrponbHas padorta Ne4 o teme bubmmoreka [IOK
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((CTpOGHI/IC aroMa. XUMHUYECKas CBS3b»

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

66 PesepHbIii ypok. O6001IeHNE | bubnmnorexa [JOK
crucTemMaTu3alus 3HaHUI https://m.edsoo.ru/00adb33c
67 PesepBHelil ypok. O6o0eHNe 1 | bubnmoreka [JOK
crucTemMaTu3alus 3HaHUI https://m.edsoo.ru/00ad9cb2
68 PesepBHelit ypok. O6o0meHNEe 1 | bu6muotexa [IOK

CHCTeMaTHu3alus 3HaHUH

https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68
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9 KJIACC

KonuuyecTBo yacos DJICKTPOHHBIE
Ne Hara uudgposbie
Tema ypoka Konrtpoasbnbie | IlpakTtuyeckue
n/n Bcero u3ydeHus | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Ilepronrueckuil 3aK0H.
| [Iepnonnueckas cucrema ) bu6nuoreka [IOK
XUMHUYECKHUX 3eMeHTOB [I. U. https://m.edsoo.ru/00adb59¢
Meneneena
3aKOHOMEPHOCTH B U3MEHEHUU
2 CBOWCTB XMMUYECKHUX JJIEMEHTOB 1 bubmmorexa [IOK
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB
3 Knaccugukarus 1 HOMEHKIaTypa 1 bu6muotexa LIOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
4 Bunel XUMHUUEeCKOH CBSI3U M THITBI | but6mmoreka [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o teme
5 «IToBTOpenue u yriayOjaeHue 3HaHUN 1 1
OCHOBHBIX Pa3/eJIoB Kypca 8 Kiacca»
6 Knaccudukanus xumMuaecknx | bubnuoreka [JOK
peaKuuid Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
Undposasn
. nabopartopus
[ToHsiTHE O CKOPOCTH XMMHYECKOM
RELEON bubnuorexa [JOK
7 peakuuu. [IoHATHE O TOMOTEHHBIX U 1 .
Undposoin https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKIIHIX
DATYUK

Temneparypsl



https://m.edsoo.ru/00adbe9a
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https://m.edsoo.ru/00adb7e2
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NJ1aTUHOBLIN

ITonsiTHE O XUMHYECKOM paBHOBECHUMU.
CDaKTOpBI, BJIMAOIIKUEC HAa CKOPOCTH

but6mmoreka [JOK

8
XUMHUUYECKON PEAKIIUU U ITOJIOKEHUE https://m.edsoo.ru/00adc28¢c
XUMHUYECKOTO PaBHOBECHUS
9 OKuCIUTEILHO-BOCCTAHOBUTEILHbIC bu6mmoreka [IOK
peakuun https://m.edsoo.ru/00adcade
Uundposas
nabopatopun
Teopust 31EKTPOTUTHYECKON RELEON
10 mucconuany. CUIbHEIE U cl1a0ble LUndposoit bubmorexa [IOK
' P https://m.edsoo.ru/00adcd68
3IEKTPOIIUTHI AaTumK
3/1eKTPONPOBOAH
octn
11 HMonnrle ypaBHEHUS peakiui bubmorexa LHOK
yp p https://m.edsoo.ru/00add448
XuMHUYecKre CBOMCTBA KHUCIIOT B
12 OCHOBAHUMH B CBETE IpeJCTaBICHUN bubmorexa LHOK
P . https://m.edsoo.ru/00add5d8
00 PIEKTPOIUTHIECKON JUCCOIHAIIIHI
Uundposasn
nabopatopus
XUMUYECKHE CBOMCTBA COJICH B CBETE RELEON
13 NpeaCTaBIEHH 00 Lndposoit bubmorexa [IOK
p . https://m.edsoo.ru/00add8b2
AJIEKTPOIUTUYECKON AUCCOIUALINHI AaTumK
3/1EKTPONPOBOAH
octn
14 IloHsTHE O TUAPOIN3E COJICH bubmorexa [IOK
AP https://m.edsoo.ru/00add9d4
15 O06001enne u cucTeMaTU3aIus bubnuotexa [[OK



https://m.edsoo.ru/00add9d4
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3HAHUU https://m.edsoo.ru/00addd12
[IpaxTrueckast pabora Ne 1.
16 «Perenre s3xcnepuMeHTaIbHBIX 1 bubmorexa HOK
p https://m.edsoo.ru/00addbfa
3aady
Undposasn
nabopatopus
Kontponbras padota No2 o teme RELEON
17 «DNEKTPOTUTHYCCKAS TUCCOIHAITHS Lndposoii bubmorexa HOK
P ’ https://m.edsoo.ru/00addecO
XUMHUYECKHE PEAKIIMU B PACTBOPAX» AaTumK
3/1€KTPONPOBOAH
ocTu
OO6m1as XxapakTepruCcTHKA TajJOTeHOB.
18 XUMHYECKUE CBOMCTBA HA TIPUMEPE bubmorexa [TOK
p p https://m.edsoo.ru/00addfe2
xJjopa
XopoBoaopoa. ComnsiHast KUCIIOTa,
19 XHMHUYECKHE CBOMCTBA, OIy4YCHUE bubmorera [JOK
’ y ’ https://m.edsoo.ru/00ade104
MPUMEHEHUE
[IpakTrueckas pabora Ne 2 o Teme
20 «ITomydeHne COITHOM KHUCIIOTHI 1 bubmorexa HOK
y N . ’ https://m.edsoo.ru/00ade348
n3yueHue e€ CBONCTB»
Boruucnenus no ypaBHEHUAM
21 XAMHUYECKHX PEaKIMH, €CII OJNH 13 bubmorexa HOK
peaiiii, a https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
” OO01mas xapakTepUCTHUKA SJIEMEHTOB bubnmnoreka [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AJOTpOIHBIE MOIU(HUKAIIUN CEPHI.
p al B H p N bu6nmoreka [JOK
23 Haxoxpaenue cepbl v €€ coeTuHEHHI

B IIpupojie. XMMHUYECKHUE CBOMCTBA

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

CepoBoziopoj1, CTpOEHUE,

bubnuoreka [JOK

24
(bu3HYecKre U XUMUIECKHE CBOHCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHasi KHCIIOTA,
25 ¢du3nveckre 1 XUMHYECKHE CBOMCTBA bubmiorexa LIOK
’ https://m.edsoo.ru/00adea28
IIPUMEHEHNE
XUMUYECKUE peakliny, JIeXKallne B
OCHOBE ITPOMBIIIJIEHHOTO CII0C00a
26 MIOJIyYEHUS CEPHOM KUCIIOTHI. bu6mmoreka [IOK
XUMUYECKOE 3arpsI3HEHUE https://m.edsoo.ru/00adec8a
OKPY’KaIOILEH Cpeibl COCAMHEHUSAMU
cepbl
7 Beruucnenue MaccoBoil JOJIM BBIXO/1a bubnuorexa [JOK
MIPOIYKTa peaKUu https://m.edsoo.ru/00adec8a
Undposasn
nabopatopus
OO1m1ast XapaKTEepUCTHKA 3JIEMEHTOB RELEON
)3 VA-rpymrsbl. A30T, paclipocTpaHeHue U . bubnmnorexa [JOK
nodposoit
B IIpupoae, Gpuznveckue u P https://m.edsoo.ru/00adeca6d
. AaTumK
XUMHUYECKHE CBOICTBA
3/1EKTPONPOBOAH
octu
AMMuak, ero ¢puznyeckue u
29 XUMHUYECKHE CBOMCTBA, MOJyYEHUE U bubmmoreia LIOK
’ y https://m.edsoo.ru/00adf004
MIpUMEHEHNE
[IpakTrueckas padora Ne 3 o Teme
30 «ITonyuenne ammuaka, U3y4eHHE €T0 1 bubmmorexa LIOK
. Y > 1Y https://m.edsoo.ru/00adf180
CBOMCTB»
31 A3OTHas KUCNOTa, €€ (hu3nuecKkue u bubmmoreka [JOK
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XHMHUYECKHE CBOMCTBA

https://m.edsoo.ru/00adf306

Hcnonb30BaHne HUTPATOB U coJiel
aMMOHHUS B KQU€CTBE MUHEPATBHBIX

bubnnorexa [IOK

32 oOpeHuil. Xummuueckoe
YAOOP . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKpY’Karolleil cpebl
COECIMHEHMSIMU a30Ta
Docdop. Oxcun dhochopa (V) u
33 (bocg)o pHaSI KI/ICJI((i))Ta (1)(1)1/11)31/1(qe)cme u bubmmorera [JOK
p o https://m.edsoo.ru/00adf68a
XMMHUYECKHE CBOICTBA, MOJIy4eHHE
Hcnonbs3oBanue pocdaros B
34 Ka4yecTBE MUHEPAJIbHBIX y100pEeHUH. bub6nuorexa [IOK
3arpsi3sHEHUE TIPUPOTHON CpeIb https://m.edsoo.ru/00adfc20
docharamu
VYriepon, pacipoCTpaHEHUE B
35 pu 1(3) e (II))I/I:sHF:IeCKI;e U XUMHUYECKHUE bubmmorexa [JOK
p E) AC https://m.edsoo.ru/00adfd9c
CBOICTBa
Oxkcuppl yraepoaa, ux pusnueckue u
36 XAMHUYECKHE CBOWCTBA. but6mmoreka [JOK
Dkosornyeckue npoOIeMsl, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKCcuAOM yriepoaa (IV)
37 YronbHas KUCIOTA U €€ COU bubmorexa HOK
https://m.edso00.ru/00ae006¢c
[TpakTuueckas padora Ne 4 mo Teme
18 "[TonyueHue yriaekuciioro rasa. bubnmoreka [IOK
KayecTBenHast peakiys Ha KapOOHAT- https://m.edsoo.ru/00ae027e
non"
39 IlepBoHauanbHBIE TOHATHUS 00 bubnnorexa [IOK

OpPraHM4YCCKHX BCUICCTBAX KdK O

https://m.edsoo.ru/00ae054¢e
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COCOIMHCHUAX YIJICpOoaa

40 Kpemunii u ero coefuHEHUS bubmorexa I{OK
p https://m.edsoo.ru/00ae080a
[Tpaktuueckas padota Ne 5. Permenue

41 AKCIEPUMEHTAIIBHBIX 3a7a4 M0 TEME bubmuorexa [JOK
«Baxxneime HeMeTaIIbl U UX https://m.edsoo.ru/00ae0bf2
COCIMHEHMUS
KonTponbnas padora Ne3 no teme

42 «Baxueme HeMeTaIbl U UX bubmorexa [JOK

https://m.edsoo.ru/00ac0el18
COCIMHCHHU S
OO01mmas xapaKTepUCTUKa XUMUIECKIX
9JIEMEHTOB — METAJIJIOB.

43 MeTtannudeckas CBSI3b U bubmnorexa [IOK
MeTaJuInyecKas KpUCTAIINYECKast https://m.edsoo.ru/00ae103e
pemérka. PU3n4ecKre CBOMCTBA
METaJIJI0B
XUMUYECKHE CBOMCTBA METAIJIOB,

44 DIEKTPOXUMHUYECKUN PSIIT bubmorexa HOK

p . p https://m.edsoo.ru/00ael156
HaIpsHKEHUH METaJIOB
OO6mre crnocoObl MOTYYSHHUS
MeTaiioB. CriaBel. BerauciaeHus mo

45 aBHEHUSIM XMMHWYECKUX PEaKITnHi bubmorexa LOK
P DCAKHIH, https://m.eds0o0.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJECPIKUT
MpUMecH

46 IloHsiTHE O KOPPO3UHU METAILIOB bubmorera [JOK

PP https://m.edsoo.ru/00ael1278
bubnnorexa [HOK

47 [lemouHbIe METAIIITBI 1

https://m.edsoo.ru/00ael4b2
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OKcHIbl ¥ THIPOKCHUIBI HATPUS U

bub6mmoreka [{OK

48 KaJus https://m.edsoo.ru/00ae14b2
49 [[len0yHO3EMENBHBIE METAILIIBI — bubnuorexa [JOK
KaJIbIIMA U Mardui https://m.edsoo.ru/00ael5e8
50 Baxneiinme coequHEHNS KaJIbIUA bubnmorera [TOK
& I https://m.edsoo.ru/00ael5e8
51 O000I11IeHIE U CUCTEMATH3aIIUS
3HAHUH
JKEcTkoCTh BOMBI U CIIOCOOKI €€ bubnuoreka [JOK
52
YCTpaHEHHUS https://m.edsoo.ru/00ac1886
[IpakTtuyeckas padora Ne 6 o Teme
53 "KEcTKOCTL BOMBI M METOJEI €6 bubmmorexa LIOK
" A A https://m.edsoo.ru/00aclae8
YCTpaHECHHUS
bu6nuoreka [JOK
54 AmroMunui
https://m.edsoo.ru/00aelc64
AmdorepHbIe CBOMCTBA OKCHIA U bubmunoreka IIOK
55
TAAPOKCHIA https://m.edsoo.ru/00aelc64
bu6nmmoreka [JOK
XK
>6 cI1es0 https://m.edsoo.ru/00ae1d86
57 Oxkcunpl, THAPOKCUABI U COJIU Keje3a bu6nmoreka [JOK
(IT) u xxene3a (III) https://m.edsoo.ru/00ae35e¢6
58 O000I11IeHIE U CUCTEMATH3ALIHUS
3HAHUU
[IpaxTrueckas padorta Ne 7. Pemenue
59 JKCIIEPUMEHTAIBHBIX 3aa4 110 TEME bubnuorexa [JOK
«Baxxuennime MeTayIbl U UX https://m.edsoo.ru/00aec3de8
COEIMHEHUSY
60 Boruncnenus no ypaBHeHUsIM bubnnorexa [JOK



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae14b2

XUMHUYECKUX PeaKIUid, €ClIi OJIUH U3
peareHToB /1aH B U30BITKE WU
COJIEP>KUT IpUMecH. Beruucnenus
MaccOBOM JOJH BBIXOJIa MPOIYKTa
peaxkuuu

https://m.edsoo.ru/00ael750

O0001IeHrEe ¥ cucTeMaTA3aIHs

61 . 1
3HaAHUH
KonTponbhas padorta Ne4 o teme
62 «BaxxHenme MeTaJlIbl U UX 1
COCTMHECHHUSI
63 BemectBa u matepuansi B | bubnuoreka [JOK
MOBCEHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsI3HEHUE 1 bu6muotexa [HOK
OKpY>Karolleu cpebl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B penieHun 1 bu6muoteka [IOK
HKOJIOTHUECKUX MPobIIeM https://m.edsoo.ru/00ae4270
PesepBHblii ypok. O60011eHue u bubnuorexa [JOK
66 . 1
CHCTEMAaTH3alus 3HaHUH https://m.edsoo.ru/00ae0d0a
67 PesepubIil ypok. O600111eHIE 1 | bubnuorexa [JOK
cucTeEMaTH3alus 3HaHu! https://m.edsoo.ru/00adb33c
63 PesepubIil ypok. O600111eHIE 1 ) bubnmnorexa [JOK
cucTeMaTHu3alus 3HaHu https://m.edsoo.ru/00ad9cb2
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YYEBHO-METOANYECKOE OBECIHHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJ1IbHbIE YYEBHbIE MATEPUAJIbI A1 YYEHUKA

Xumunsi. 8 knacc: yueb. ans obuweobpasoBaTenbHbiX yupexaeHui / O.C. NabpuensH. - 3-e nsa., ctpeotun. - M.:
Opoda, 2022. - 286 c.

Xumus. knacc: yyeb. ans obuweobpasoBaTenbHbix yupexaeHuii / O.C. MNabpuensaH. - 3-e u3g., ctpeotvn. - M.:
Opoda, 2022. - 288 c.

METOAMNYECKUE MATEPUAJIbI ANA YYUTENA

Besepute

1. MabpuensaH O. C., BockoborHukosa H. M., Awykoa A. B. HacTonbHas kKHUra yuntens. XmMus. 8 kin.:
MeToanueckoe nocobue. - M.: [poda, 2021.

2. F'abpuensH O. C., Awykosa A. B. TeTpaab ana nabopaTopHbIX OMbITOB M NpakTnyeckmx pabot. 8 kn. K yyebHuky
0. C. labpuensaHa «Xumus. 8 knacc». M.: poda, 2022.

3. lNabpuensH, O. C. Metognyeckoe nocobue k yyebHuky O. C. FabpuensHa «Xumus». 8 knacc / O. C. NabpuensiH.
— M. : Opoda, 2021. — 109.

4. MabpuensaH, O. C. MeTtoandeckoe nocobue kK yuyebHmky O. C. lNabpuensHa «Xumua». 9 knacc / O. C. MabpuensH.
— M. : Opoda, 2021. — 108.

5. Xumusa : TexHonormyeckme kaptbl K yu4ebHuky O. C. NabpuensHa «Xumus. 8 knacc» : metoamdeckoe nocobue / Jl.
M. AcaHoBa. — M. : [poda, 2020

6. XuMusa : TexHonorndeckme kaptbl K yuebHuky O. C. FabpuensiHa «Xumusa. 9 knacc» : metoguyeckoe nocobue / Jl.
M. AcaHoBa. — M. : [poda, 2018

7. Xumus. 8 kn.: KOHTposibHbIE M NpoBepoYHble paboTbl k yuebHuky O. C. MabpuenaHa «Xumusa. 8» / O. C.
[abpuensH, M. H. bepe3kunH, A. A. YwakoBa u ap. - M.: Apoda, 2022. gaHHble

LUNDOPOBbLIE OBPA30OBATEJIbHbIE PECYPCbl U PECYPCbl CETU MHTEPHET

BeeauTepnaHHblehttp://www.chemnet.ru [aseta «XuMnsa» 1 canT Ans yuntens <4 nay Ha ypok XMumum»
http://him.1september.ru EanHaa konnekums LLOP: MNpeameTHas Konnekums «XumMmns»
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4Hble 3KCNEPUMEHTbI: XMMUs. Konnekuus
Poccuiickoro obweobpasoBatensHoOro noprtana

http://experiment.edu.ru AMXUMUK: cant J1.10. Anukbeposom

http://www alhimik.ru Bcepoccuiickasi onuMnumaza WKOJAbHUKOB N0 XMMUK

http://chem.rusolymp.ru OpraHuyeckasi XMMuUs: 371€KTPOHHbIN Yy4eOHUK ANs CpefHeN WKOonbI
http://www.chemistry.ssu.samara.ru OCHOBbl XUMWWN: SNEKTPOHHbIN yYyebHMK

http://www hemi.nsu.ru OTKpbITbIN KONNEeAX: XuMns

http://www.chemistry.ru JuctaHunmoHHas onMMnuaga rno XMMmMn: TeNeKOMMYHUKaLNOHHbI obpa3oBaTesbHbIn
npoexkT



