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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHWU K pe3yibTaTaM OCBOEHUS OCHOBHOM
o0Opa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTaBICHHbIX
B ®I'OC OOO, a Takke Ha OCHOBe (enepanbHOl paboueld MpPOrpaMMBI
BOCIIUTAHUS U C YYETOM KOHLETIINY MPEnogaBaHus y4eOHOro mpeamMera « XUuMUshHy
B 00pa3oBarenbHbIX opranuzanusx Poccuiickoit @enepanuu.

[Iporpamma 1Mo xuMuM Na€T MPEACTABICHUE O MENAX, OOIel cTpaTeruu
oOy4eHMs, BOCIHMTAHHMS M Pa3BUTUS OOYyYAIOUIUXCS CPEJICTBAMH YYEOHOIO
npeaMera, yCTaHaBJIMBaeT  00s3aTelbHOE MpeAMETHOE coJiepKaHue,
MpeaycMaTpUBAET paclpeielieHue €ro Mo KiaccaM M CTPYKTYPUPOBAHHUE IO
pazmenaM M TeMaM MpPOrpaMMbl O XHMHUH, OINpPEEseT KOJIUYECTBEHHbIE U
KauyeCTBEHHbIE XapaKTEePUCTUKHU coJiepKaHusl, PEKOMEHTyEMYIO
MOCJIEAOBATEILHOCTh  W3YUEHUS] XUMHHU C YU4ETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTMKM y4€OHOro Mpollecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIUXCs, ONpeaeNIseT BO3MOXKHOCTH IIpeaMera IS
peanuzanuu TpeOOBaHUM K pe3ysbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTesbHOMN
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIIETo 00pa3oBaHMs, a TakKe TpeOOBaHUMN K
pe3yibTataM 00y4YeHHUsI XMMUU Ha YPOBHE 1eJiel U3y4eHUsl MpeIMeTa U OCHOBHBIX
BHJIOB y4eOHO-ITIO3HABATEIbHONW JCATEILHOCTH OOYYalomerocs II0 OCBOSHHIO
y4e0HOTO co/iepKaHusl.

3HaHWE XUMHUHU CIYKUT OCHOBOM isi (OPMUPOBAHUS MHUPOBO33PEHUS
00yy4aroIerocsi, ero MpeACTaBICHU O MATEPUAIBLHOM E€IUHCTBE MHUPA, BaXKHYIO
posib UrparoT (GopMUpyeMble XUMHUEH MPEICTaBICHUS O B3aUMOIPEBPAIICHUIX
SHEPIrUd M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIOO0ATbHBIX
npo0JieM yCTOMYMBOTO PAa3BUTHSI UYEIOBEUECTBA — CHIPHEBOM, HHEPrETHUUYECKOMH,
MUIIEBON U SKOJIOTMYECKON 0€30MacHOCTH, MPOOIEM 3IPABOOXPAHECHUSI.

N3yuenne xumun:

CIIOCOOCTBYET  pealu3allid  BO3MOXXHOCTEH  JJIi  CaMOpas3BUTUS U
dhopMupoBaHUsI KYyJIbTYPhI JIMYHOCTH, €€ 0011Iel U (PYHKIIMOHATBLHON I'PaMOTHOCTH,

BHOCUT BKJaJ B (POPMUPOBAHME MBIIUICHHS U TBOPUYECKHX CIHOCOOHOCTEM
OoOy4JaromMXcs, HABBIKOB HX CaMOCTOSITEIIBHOW Y4eOHOW JIeATEeNbHOCTH,
AKCIIEPUMEHTAJIbHBIX M HCCIEOBATEIbCKUX YMEHUH, HEOOXOJUMBIX KaK B
MMOBCEIHEBHOM XKU3HH, TaK U B MPO(HECCUOHAIBHOM ESITEIHbHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LETTIOCTHOTO B3IJISIIa HA €AMHCTBO MPUPOJIbI U YETIOBEKA, SIBIISETCSI OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUY E€CTECTBEHHO-HAYYHON rpaMOTHOCTH 00yYaroIIuXcs;



crocoOCTBYyeT (HOPMHUPOBAHHMIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--
HAy4HbIM 3HAHUSM, K IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIAJl B SKOJIOTUYECKOE
oOpa3zoBaHue 00yUYarOIIUXCS.

JlanHble HampaBieHUs B OOYyYEHHU XUMHUHU OOECIEUMBAIOTCS CHEUU(DHUKON
comepkaHusi  y4eOHOTO  MpeaMeTa, KOTOPBIM  SBIACTCA  MEAarorMuecKd
aJanTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKH XMMHH Ha OMPEeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOILIEro 0Opa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHUCTEMBbI IMEPBOHAYAIBHBIX TOHITHI XUMHUHU, OCHOB
HEOPraHMYEeCKOM XUMHHM UM HEKOTOPBIX OTACJIbHBIX 3HAYUMBIX ITOHSATHI
OPraHUYECKON XMMUHU.

CrpykTypa coaepKaHus MpOrpaMMbl IO XMMHUU C(POpMUpOBaHa Ha OCHOBE
CUCTEMHOrO Ioaxoaa K €€ m3ydeHuro. CopepiaHue CKIIAJbIBAETCS U3 CUCTEMBI
HNOHATUNA O XUMUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MOHATHI O XUMHUYECKOM
peakiuu. OO0€ 3TH CHCTEMBI CTPYKTYPHO OpPraHU30BaHbl MO MPUHIUITY
MOCJIEIOBATEIBHOTO Pa3BUTHUS 3HAHUI HAa OCHOBE TEOPETHUYECKHX IMPEACTABICHHIM
Pa3HOIO ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akona J[. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XHMUU,

— YYEHHS O CTPOEHUU aTOMa U XUMHYECKOH CBSI3U;

— TMpeACTaBJICHUN 00 DIIEKTPOIUTHYECKOW JUCCOIMAIIMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HAHMS PACCMATPUBAIOTCS HA OCHOBE OSMIIUPHUYECKH
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHSI K JIpyroMy, BBITIONHSAS (PYHKIIUU OOBSCHEHUS W TPOTHO3ZUPOBAHMS
CBOMCTB, CTPOEHUS M BO3MOXHOCTEH MPAKTHUYECKOTO MPUMEHEHUS U IOJYYCHHUS
M3Y4YaeMbIX BEIECTB.

OcBoeHue TmporpaMMbl MO XHMHUU  CHOCOOCTBYeT  (DOPMHPOBAHHIO
MIPEJICTABJICHNUS O XUMUYECKON COCTABIISAIOLICH HAYYHOM KAPTUHBI MUPA B JIOTUKE
€€ CHUCTEeMHOW NpPHUPOAbI, LIEHHOCTHOTO OTHOLICHUS K HAYYHOMY 3HAHUIO H
MeTOJaM TO3HaHMs B Hayke. M3yueHue XMMUU MPOUCXOAMUT C MPHUBJICUCHHEM
3HAHUW U3 paHee U3YUYEHHBIX YYEOHBIX mpeAMEeTOB: «OKpyXKarolmuil MHpY,
«buomnorus. 5-7 kmacce» u «dusnka. 7 Kimacey.

[Ipy wu3yyeHMH XHUMHH MPOUCXOAUT (HOPMHUPOBAHME 3HAHUM OCHOB
XUMHUYECKON HAayKH Kak OOJacTH COBPEMEHHOI'O €CTECTBO3HAHUSA, MPAKTUYECKON
NESATETbHOCTA YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBON KYJbTYPHI.
3amaya y4eOHOTO MpeaMeTa COCTOUT B (DOPMUPOBAHMHM CUCTEMBI XMMHYECKHUX
3HAHUM — BaKHEHIIMX (aKTOB, MOHATUHN, 3aKOHOB U TEOPETUUYECKUX MOJIOKEHUH,
JOCTYIHBIX O00O0OIIEHUI MHUPOBO33PEHUYECKOTO XapakTepa, s3bIka HAyKd, B



OpUOOIIEHUH K HAyYHBIM METOJaM TIO3HAHWUS TIPU M3YYCHHH BEIIECTB W
XUMHUYECKUX peakinii, B GOpMHUPOBAHUU W PA3BUTHUU MO3HABATEIBHBIX YMEHHUHN U
WX TPUMEHEHUH B Yy4eOHO-TIO3HABATEIIBHOM M y4EOHO-HUCCIIEIOBATEIbCKOMN
NESATEbHOCTA, OCBOCHUM TNIpaBWJ Oe30MacHOTO oOOpalleHus C BElIeCTBaAaMHU B
MTOBCEHEBHOM KU3HU.

[Ipu u3yyeHUM XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs BaXKHOE
3Ha4YeHHUE PUOOpETH TaKue 1eIH, KaK:

— (opMHpoBaHME HWHTEIIEKTYallbHO pPAa3BUTOM JIMYHOCTHU, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEILHOMY TPUHATHIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM JKU3HU;

—  HamnpaBJICHHOCTh OOyYEeHHs Ha CHCTEMAaTHYeCKoe IMpHOOIIEHUE
o0y4Jaromuxcss K CaMOCTOSITEJIbHOM TI03HABATEIBbHOM JEATEIbHOCTH, HAyYHBIM
METOJilaM TO3HaHUsA, (POPMHUPYIOIMIMM MOTHBAIMI0O U Pa3BUTHE CIOCOOHOCTEH K
XUMUHY;

— o0ecrieueHne yCaoBUM, CIIOCOOCTBYIOIIUX MPUOOPETCHUIO 00YUYarOIITUMHUCS
OTbITa Pa3HOOOPA3HOW NEATETLHOCTH, IMO3HAHMS M CAMOINO3HAHUS, KIFOUEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIICTCHIIMI), UMEIOIIUX YHHBEpPCAIbHOE 3HAYCHHUE IS
Pa3JIMUHBIX BUJIOB JEATEIbHOCTH;

— (¢dopmupoBanune o0O0meH (YHKIIMOHATFHON W €CTECTBEHHO-HAYYHOUN
IPaMOTHOCTH, B TOM 4YHCJE€ YMEHUU OOBSCHATH W OICHUBATh SIBICHUS
OKPY’KAIOIIEr0 MHpA, UCIOJIb3Yysl 3HAHUS W OMbBIT, MOJYYCHHbIC MPU H3YUCHHUH
XUMHUH, TPUMEHITh WX TPH PEHICHUH TPOoOJeM B TIOBCETHCBHOW JKHU3HH H
TPYZAOBOU IEATEIIBHOCTH;

— ¢opMupoBaHue y OOYyYalOIUXCS TYMaHUCTUYECKUX OTHOIICHUH,
NOHUMAaHUSI 1EHHOCTH XUMHUYECKUX 3HAHUWM 71 BBIPAOOTKH DKOJIOTHUYECKH
11eJ1eCO00pa3HOr0 TOBEJAEHUS B OBITY M TPYJAOBOM JIEATEIBHOCTH B IIENAX
COXPAHEHMS CBOETO 30POBbS U OKPYKAIOLIEH MPUPOIHON CPEJIbI;

— pa3BUTHE MOTUBAIMM K OOYYEHHUIO, CITIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCIIMTAHUIO HA OCHOBE YCBOEHUS OOIIECYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpO(UiIs M HANPaBIEHHOCTH JalbHEHIIETO
oOy4eHusl.

OOmiee 4KCIIO 4YacoB, OTBEAEHHBIX MJi H3YyYEHUS XUMUU Ha YpPOBHE
OCHOBHOTO 0011eT0 00pa3zoBanus, coctaisieT 136 yacoB: B 8 kinacce — 68 vacos (2
gaca B HeJlelto), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COILEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayaibLHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumuu. Posib XuMHUM B KU3HU 4YeIIOBEKA. XUMUs B CUCTEME HAyK.
Tena u BemecrBa. PuU3NYECKHE CBONCTBA BEIIECTB. ATPETraTHOE COCTOSIHHE
BemiecTB. [loHsATHE O MeTOMax MO3HAaHMS B XUMHUU. UMCThIE BEIIECTBA U CMECH.
CnocoOsI pa3aeneHust cMecei.

ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHE 3I€MEHTbl. CHMBOJIBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U ClIOkKHBIE BellecTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass ¢dopmyna. BajleHTHOCTh aTOMOB XMMHYECKHUX DJEMEHTOB.
3aKOH TIOCTOAHCTBA cocTaBa BemniecTB. (OTHOCUTENbHAsT aToOMHasg Macca.
OTHOcUTENnbHAST MOJIEKYJIsIpHAas Macca. MaccoBas 1051 XUMUYECKOr0O 3JIEMEHTA B
COEIMHEHUMU.

KommuecTBo BemectBa. Mosib. MossipHas macca. B3anmMoCBsI3b KOJIMUECTBA,
Macchbl W 4YHUCla CTPYKTYPHBIX €AWHUI[ BellecTBa. Pacuétel mo Qopmynam
XUMHUYECKUX COCTUHECHUM.

@u3NYECKNE U XUMHUYECKHUE SBJIICHHS. XUMHUUYECKasl PEakius U €€ MPU3HAKU.
3aKOH COXpaHEHHUs MacChl BEIIECTB. XHUMHUYECKHE ypaBHeHUs. Knaccudukarus
XUMUYECKUX PEAKIUN (COeTMHEHMS, Pa3JI0KECHHUS, 3aMEIICHUsI, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0i, mpaBmwiaMu paboThl B JabOpaTOpuu U
npuéMaMu oOpallleHus ¢ JIabopaTOPHBIM O0OPYIOBAHUEM, W3YyUCHHE U ONHUCAHUE
(U3MYeCKNX CBOWMCTB O0O0pa3lloB HEOPraHMYECKUX BEIIECTB, HAOJIOJICHHE
¢busnueckux (MJIaBJICHUE BOCKA, TasHUE JIbJla, PACTHpPAHUE caxapa B CTYIIKE,
KUTIEHWE U KOHJIEHCAIUsI BOJIbI) M XMMHUYECKHX (TOpEHUE CBEYH, MPOKAIMBAHHE
MEJIHOM TIPOBOJIOKH, B3aUMOJICHCTBUE MeJia ¢ KUCIOTOM) SABJICHUH, HAOII0ACHUE U
OMHUCAaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pasnokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE THAPOKCHIA
menu (II) mpu HarpeBanuu, B3auMoAeCTBHE Keje3za ¢ pacTBopoM conu meau (II),
M3y4eHHE CIOCOOOB pa3/ICICHUs] CMECEH: ¢ MOMOIIbI0 MarHura, (QpuibTpoBaHUE,
BbIIIApUBAaHUE, JUCTUIUIAIUA, XpoMaTorpadus, mpoBeJeHNE OYUCTKH MOBAPEHHON
Colv, HaOMIOJACHWE W  ONUCAaHWE  PE3yJbTaTOB  NPOBEIEHUS  OIbITA,
WUIFOCTPUPYIOLIETO 3aKOH COXPAHEHMS MAacChl, CO3JaHUE MOJENEH MOJEKYJI
(IIapoCTepKHEBBIX).

Ba:kHeiilue npeacTaBuTe/ M HEOPraHMYECKHUX BellleCTB

Bo3agyx — cmech razoB. CocraB Bo3ayxa. Kucimopona — 3ieMeHT U mpocToe
BemniecTBO. HaxoxneHue kuciaopona B mpupone, (U3NUECKHe U XUMHUYECKHE
cBoiictBa (peakuuu ropeHus). Oxcunbl. [lpumenenue kucnopona. CrocoOsl



MOJYYEHHUS] KHCIOpOJa B JA0OpaTOpuM U MOPOMBIIUIEHHOCTH. Kpyrosopor
Kucinopoza B mpupoje. O30H — aJJIOTponHasi MOAU(PUKALINS KUCIOPOIa.

TeroBoit 3(p(deKT XMMHUYECKOM peakUuu, TEPMOXUMHUYECKUE YpaBHEHMS,
DK30- M DHAOTEPMHUUYECKHE DPEAKIMHU. TOIUIMBO: Yrosb M MeETaH. 3arps3HCHHE
BO3]lyXa, YCWJICHHE MApHUKOBOTO d(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonmopon — »snemeHT U mpocroe BeniecTBo. HaxokaeHue Bomopona B
npupojae, GU3MYECKMEe ¢ XHUMHYECKHWE CBOWCTBA, MPUMEHEHUE, CIIOCOOBI
nosy4yeHust. Kucnotsl u conm.

MonspHbiii 00bEM ra3oB. Pacy€Tsl Mo XUMHYECKUM YPaBHCHHSIM.

Odusnyeckue cBoucTBa BoOAbl. Boma kak pactBopurenb. PacTBOpBL
HacpilieHHbIE ¥ HEHACBIIIEHHBIE PacTBOPHI. PacTBOPMMOCTH BEILIECTB B BOJIE.
MaccoBas 10J11 BEMIECTBA B paCTBOPE. XUMHUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponp pacTBOpOB B mpupojie ¥ B KU3HU 4yeaoBeKa. KpyroBopoT BOJIbI B IPHUPOJIE.
3arpsi3HEHHE NPUPOAHBIX BOJ. OXpaHa U OYUCTKA MPUPOJHBIX BOJ.

Knaccudukanus neopranndeckux coenuHeHuit. Oxcuapl. Kiaccuduxanus
OKCUJIOB:  cojeoOpa3yroiue (OCHOBHBIE, KHUCJIOTHbIE, aMQoTepHble) U
HecosieoOpazyromue. HomeHkmarypa okcumoB. ®Duznueckue W XUMHUYECKHE
CBOMCTBa OKCUJOB. [lonyueHne okCuaoB.

OcHoBanus. Knaccudukauuss ocHOBaHMM: MENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HoMmeHknatypa ocHoBaHui. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [losmyueHne ocHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucinot. duzndeckue u
XHMHUYECKHE CBOMCTBa KHUCIOT. Psan aktuBHoctu MetamioB H. H. bekerosa.
IlonydeHnue KuCIOT.

Conu. Homenkiarypa coiieil. @u3nyeckue U XMMHUYECKUE CBOMCTBA COJIEH.
[Tonyuenue couen.

I'enetnyeckas CBsI3b MEXKIY KIaCCAMU HEOPTraHUYECKUX COCIUHEHMUI.

Xumuueckuil IKcnepumenm:

Ka4EeCTBEHHOE OIPEEIICHUE COAEPKaHUsl KUCIOpOAa B BO3AYyXe€, MOJyUYEHHUE,
coOupaHue, pacrno3HaBaHWE M M3YyYEHHE CBOMCTB KHCIOPOJa, HAOIIOACHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCIOPOAOM H YCIOBUS BO3HUKHOBECHUS U
MpeKpallleHusi TopeHust (Moxkapa), O3HAKOMJICHHE C O0Opa3lnaMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, IMOJy4YeHHE, COOMpaHHE, pACNO3HABAHWE W W3YyYCHHE
CBOMCTB BOJOpojAa (rOpeHue), B3auMozeicTBue Bojopoaa ¢ okcugaom meau (1)
(BO3MOYKHO HCITOJIb30BaHUE BHUIEOMATEpUaioB), HAOIOJAeHNE 00pa3I0B BEIECTB
KOJIMYECTBOM | MOJb, HCCIEI0BaHHE OCOOEHHOCTEW pacTBOPEHMS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, TIPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOM JI0JI€H PaCTBOPEHHOIO BEILIECTBA, B3aUMOJECHCTBUE BOJbI C METAILIAMHU
(HaTpueM ©  KaJbllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPUAIIOB),



HCCJEIOBAHNE O0pa3sLoOB HEOPraHWYECKHUX BELIECTB pPa3IMYHBIX KIIACCOB,
HaAOJII0ICHNE U3MEHEHUsI OKPAaCKU MHJUKATOPOB B PACTBOpAX KUCJIOT U IIEIOYEH,
u3yuyeHue B3aumojeiicTBus okcuaa menu (II) ¢ pacTBOpoM cepHOW KHUCIOTHI,
KHCJIIOT C MeETajulaMH, PEAKUHW HEUTPAIHU3ALWH, ITOJYYEHHE HEpPaCTBOPHUMBIX
OCHOBAHUMH, BBITECHEHHE OJHOIO0 MeTajula APYTMM M3 PacTBOPA COJIM, PELICHHE
JKCIIEPUMEHTAIIBHBIX 3a/ad 1o TeMe «BaxHenmne KiIacChl HEOPraHUYEeCKHUX
COCIMHEHUI.

Iepnoanuyecknii 3akoH u Ilepuoamueckass cucreMa XHMHYECKHX
jiemenToB JI. WU. MenpgesneeBa. CtpoeHne aTomMoB. XUMHYECKAs CBA3b.
OxucaNTeIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHU

[lepBble TOMBITKM KJIACCU(UKAIMU XUMUYECKUX dieMeHToB. llonsTue o
rpynmnax CXOJHBIX OJJIEMEHTOB (IIEJIOYHbIE M IIEIOYHO3EMEIbHBIE METaJUIbl,
rajJoreHbl, MHEPTHBIE ra3bl). DJIEMEHThI, KOTOpble 00pa3ytoT aM(OTEpHbIE OKCH/IbI
Y TUAPOKCHUJIBL.

ITepuonnueckuit 3akoH. Ilepuoauueckas cucrema XUMUYECKUX 3JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkonepuogHas W JUIMHHONEPUOAHAs  (POPMBI
[Tepuoanueckoit cucrembl xumuueckux 3aeMeHToB [[. M. MenneneeBa. [leprobl
u rpynnbl. PU3NYECKUM CMBICI NOPSAKOBOTO HOMEpA, HOMEPOB IIEpUOJa U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oromnbl. DnekTtponsl. CTpoeHue
ANEKTPOHHBIX  000JI0YEK aTOMOB TEepBbIX 20 XUMHUYECKUX  DIIEMEHTOB
[Tepuomnueckoir cucremnl . M. Menneneea. XapakTepucTuka XUMHUYECKOTO
AJIEMEHTA 10 €ro MOoJIoKeHUIo B [lepunoanueckoii cucreme 1. 1. Menneneesa.

3aKOHOMEpPHOCTH W3MEHEHUS paJhyca aTOMOB XHMHMYECKUX DJIEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IEPUOAaM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoandeckoi cuCTEMbl XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W Ipaktuku. [{. M. MenneneeB — yd€HbIN U
IPaKIaHWH.

Xumuueckass cBs3b. KoBanmeHTHas (MOJspHAs M HEIMOJSPHAs) CBA3b.
DIEKTPOOTPULATEIBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenp  okucieHus.  OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKLIMH.
IIponecchbl OKMCIEHNs U BOCCTaHOBIEHUsI. OKHUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKcnepumenm:

U3ydeHre oO0pa3loB BEUIECTB METANIOB W HEMETANIOB, B3aUMOJICHCTBHE
TUAPOKCUIA LMHKA C pacTBOpPaMHM KHCIOT W IIEJIOYEH, NMPOBEIAEHUE OIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBI  OKHUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAaKLUU
(ropeHue, peakiyu pa3ioKeHUs, COEAUHEHUS).

Mesrcnpeomemmuoie ceasu



Peanuzanus MeXnpeIMETHBIX CBSI3ed IMPU U3YYEHUH XUMHH B & Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIIOJIb30BAaHUE KakK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSITUM, TAK U MOHSATUM, SBIISIIOIINXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBCHHO-HAYYHOTO [IMKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TTOHSATHUS: HAy4YHBIN (DaKT, rUMOTE3a, TEOPHs,
3aKOH, aHallu3, CHHTE3, KiaccuuKausi, NEPUOJUYHOCTb, HaOIIOJCHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBICHUE.

®dusuKa: Marepusi, aTroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIIUI,
M30TONBI, PAAUOAKTUBHOCTD, MOJIEKYJA, AJIEKTPUUYECKUM 3aps, BELIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ras, (PU3MYECKUE BEIMYMHBI, €TUHUIIBI
M3MEpPEHUs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COJIHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MuHEpaIbl, TOPHBICE TOPOJIHI,
MOJIE3HBIE UCKOIAEMbIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYECKasl peaKUMs

ITepunonnueckuit 3akoH. Ileproauueckas cucrema XUMUYECKUX 3JIEMEHTOB /.
N. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMHYECKUX DJJIEMEHTOB TMEPBBIX TPEX TNEPUOJOB, Kalus, KaIblUd M UX
COCMHEHUN B COOTBETCTBUU C TIOJOKEHHEM JJIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHUEM HX ATOMOB.

CrpoeHune BellecTBa: BHUJIBI XMMHUYECKOW CBSI3U. THIIBI KPUCTAJUITMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIECTBA OT TUIIA KPUCTANINYECKON PELIETKU U
BHJIa XUMHYECKOU CBS3U.

Knaccudukaius 1 HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIUXCA K Pa3IUYHbIM KjlaccaM HEOPraHHMYEeCKUX
COEIMHEHUM, TEHETUYECKAasl CBSI3b HEOPraHUYECKUX BEUIECTB.

Knaccudukanys XuMUYeCKUX peaKkuid Mo pa3IMuHbIM MpU3HaAKaM (10 YUCITY
U COCTaBy YYACTBYIOIIMX B PEAKIMHM BEIIECTB, MO TEIIOBOMY 3(deKkrty, 1o
U3MEHEHHIO CTETICHEW OKUCIEHUS XUMHUYECKHX JIEMEHTOB, 0 0OpaTUMOCTH, IO
Y4acTHUIO KaTaju3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIIMH, TEPMOXUMHUECKUE
YpaBHEHHS.

[Tonsitue 0 cKOpoCTH XUMHUYECKOW peakinuu. [loHsTHe 00 OOpaTUMBIX H
HEOOpaTUMBIX XUMHUYECKHX peakiusx. [IoHsATHE O TOMOTE€HHBIX U reTepOreHHBIX
peakuusax. [londarue o karanuse. [loHsATHE O XUMUYECKOM paBHOBECUHU. DAKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XUMHUUYECKOW PEAKIUU M TOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.

OKHCITUTETbHO-BOCCTAHOBUTEIBHBIE  PEaKlMU,  DJIEKTPOHHBIM  OayiaHc
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHOU peaKuuu. CocraBnenue YpaBHEHUI



OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUMH C  HMCIOJIB30BAaHUEM  METOJa
AJIEKTPOHHOT O OanaHca.

Teopus 3JIEKTPOTUTUUECKON TUCCOIUALINU. DIEKTPOIUTHI U HEANEKTPOIIUTHI.
Kartnonsl, annonsl. MeXaHW3M OUCCOLMALMHU BEIIECTB C PA3JIUYHBIMU BHJIAMH
xuMuueckoil cs3u. Crenens nuccounanuu. CuiabHbIE U clla0ble 3JIEKTPOTUTHI.

Peakuuu noHHOro oOMeHa. Y ciloBuUsl MPOTEKaHUsI PEaKIMi HOHHOTO 0OMEHa,
MOJIHBIE M COKpAIIEHHBbIE HMOHHBIE YypaBHEHHMs peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHMM UM coOJeil B CBeTE MpPEACTaBICHUN 00 3IEKTPOIUTHYECKOU
nucconnanu. KauecTBeHHbIE peakiiuu Ha HOHBI. [IoHsTHE O THAPOIM3E CONEN.

Xumuueckuit IKCnepumenm:

O03HAKOMJIEHUE C MOJCISIMU KPUCTAIUIMYECKUX PEHIETOK HEOPTaHUYECKHUX
BEILIECTB — METAJUIOB M HEMeTauioB (Tpadura M anmasa), CIOXKHBIX BEIECTB
(xmopuaa HaTpus), UCCIEIOBAHUE 3aBHCUMOCTH CKOPOCTH XUMHUYECKON peaKiyu
OT BO3ACUCTBUSA pa3IMUHBIX (PAKTOPOB, HCCIEIOBAHUE DJIEKTPONPOBOJAHOCTH
pPacTBOpPOB BEWIECTB, IpOLECCAa AWCCOLMALMU KHUCIOT, IIEIOYER U COJIeU
(BO3MOXXHO  HCHOJB30BAHME BHUAEO  MAaTEPHUANIOB), IPOBEIECHHUE  OIIBITOB,
WUTIOCTPUPYIOIIMX ~ NPU3HAKKM  MPOTEKaHUs  peakuil  HOHHOro  oOMeHa
(oOpa3oBaHue ocajka, BbIACJIEHHWE Ta3a, oOpa3oBaHHE BObI), OIBITOB,
WUIKOCTPUPYIOIIUX — NPUMEPBI  OKHUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAaKLUU
(ropeHue, peaklMH pa3IoKEHHs, COSUHEHUS), paClO3HABAHUE HEOPraHMYECKUX
BEIIECTB C IIOMOIIbIO KAYECTBEHHBIX pEaKIUd Ha HOHBI, pEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

HemeTayibl 1 MX coeMHEHUS

OO6mrast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble CTerneHu OoKucieHus. CTpoeHue u (pU3nYecKue CBOWCTBA MPOCTHIX
BEUIECTB — TajoreHoB. XHMMHMYECKHME CBOWCTBA Ha IpUMEpe  XJjopa
(B3aUMOJENCTBUE C METaJlaMH, HEMETaJJlaMH, IleJo4aMu). XJIOPOBOJIOPO.
ConsHas Kucia0oTa, XUMUYECKHE CBOMCTBA, IOIY4YEHHE, NPUMEHEHUe. JlencTBue
XJIOpa M XJOPOBOJOPOJA Ha OPraHU3M 4eJIoBeKa. BaxHeilune XJIOpuabl U UX
HaXO0XJCHUE B IPUPOJE.

O6mas xapakrepuctuka 3meMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu OKHucieHus. CTpoeHue W (PU3HYEeCKHe CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPO/Ia U Cephl. AJIOTPOIHbIE MOAU(DUKALIUNA KUCIOPOAa
U cepbl. XUMHUECKHe cBoicTBa cepbl. CepoBOIOPOA, CTPOECHUE, (PU3MUECKHE U
XUMUYECKUE CBOMCTBA. OKCUABI CEpPbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHast kuciora, (Quznueckue U XUMHUYECKHME CBOMCTBa (00IIME  Kak
Npe/CTaBUTeNd Kilacca KHUCIOT M crneuuduueckue). XUMHUUECKHE pEeaklvu,
JeXale B OCHOBE IPOMBIIUIEHHOTO crnoco0a IMOJIyYeHUsT CEPHOW KHUCIIOTHI.
[Ipumenenue cepHoi KucaoTel. Conu CepHOM KUCIOTHI, KAYECTBEHHAs peakuus Ha



cynbdar-uon. Haxoxxmenue cepbl U €€ COCNMHEHHMH B TpUpoje. XUMHUYECKOE
3arpsi3HEHUE OKPYKAIOIIEH cpeAbl COCNUHEHUSIMU Cepbl (KHCIIOTHBIE JOXK[IH,
3arpsi3HEHHE BO3/AyXa U BOJIOEMOB), CIIOCOOBI €ro Mpea0TBPaICHUS.

OOmass xapakTepucTuka 3JeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbBIE CTENEHU OKHMCIEHHA. A30T, paclpoOCTPAaHEHHUE B IPHUPOJE,
¢du3nueckre U XuMuueckre cBoiictBa. KpyroBopot azora B mpupoje. AMMHUAK, €ro
(¢u3nYecKre 1 XUMUYECKHE CBOMCTBA, MOJydYeHue 1 npuMeHenune. Coinu aMMOHUS,
uX (QU3NYECKUE U XMMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBI aMMOHHS. A30THasl KHUCIOTa, €€ MOJdy4yeHHe, (PU3NYECKUE U XUMUYECKHUE
cBoiicTBa (0OIIME Kak TMpeJCTaBUTENS Kiacca KHUCIOT U Clenu(puyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEW aMMOHHMSI B KaueCTBE MHUHEPAIbHBIX
yA0OpeHnil. XMMUYECKOE 3arpsi3HEHUE OKPY KaloIIEl Cpe/ibl COEIMHEHUSIMH a30Ta
(KUCTIOTHBIE MOXAHM, 3arpsS3HEHHE BO3/ayXa, MOYBBI U BoAoéMoB). docdop,
altoTponHeie Moaudukanuu dochopa, U3MUECKHE U XHUMHUYECKHUE CBOMCTBA.
Oxkcup docdopa (V) u dochopHas kuciora, puznueckne U XUuMUIECKUE CBOUCTRA,
nosryuenue. Mcnoap3oBanue GpocdaroB B KaUECTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mast xapaktepuctuka ameMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKUCICHHS.  YTJIEpoHd,  aJuIOTPOIHBIE
MOAU(PUKALMK, PACHPOCTPaHEHHE B MpuUpojae, (U3MUYECKUE U XHUMHUYECKHE
cBorictBa. Ancopbuus. Kpyrosopot yriepona B mpupojse. Okcuibl yriiepoaa, ux
bu3nueckue W XUMHUYECKHE CBOWMCTBA, JCHCTBHE HA JKHUBBIE OPTaHU3MBI,
MOJIy4eHHE U TPUMEHEHUE. DKOJIOTHYECKHUEe MpPOOJIeMbl, CBA3aHHBIE C OKCHIOM
yriepoaa (IV), rumore3a rino0anbHOrO TOTEIUVICHUS KIUMaTra, MMapHUKOBBIN
s dexrt. YronbHas KUCIOTA U €€ COJIU, UX (PU3NYECKUE U XUMUUYECKUE CBOWCTRBA,
noJiydeHue W mnpuMeHeHne. KauecTBeHHas peaknus Ha KapOOHAT-MOHBI.
Hcnonb3zoBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIIbCKOM
XO35ICTBE.

[lepBoHavaIbHBIE TOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COEAMHEHMSIX
yriiepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUICH, 3TaHOJ, TJIMLIEPUH, YKCYCHAsl KUCJIOTA).
[IpupoaHpie HMCTOYHUKUA YIJIEBOJOPOAOB (Yyrojb, NPUPOAHBIA Ta3, HEDTh),
MPOIYKThl UX mepepaboTku (OEH3MH), UX POJb B OBITY M IPOMBIIUIEHHOCTH.
[ToHsiTHE O OMOJIOTMUYECKHN Ba)KHBIX BELIECTBAX: XKUpax, OeiKax, yriaeBoJax — U ux
poJii B JKM3HM 4YeloBeKa. MarepualbHOE€ €IUHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COCTMHEHUH.

KpemHuuii, ero Qusnueckue ¢ XHUMHUYECKHE CBOICTBA, IOJy4YEHHE H
npuMmenenue. CoeauHeHus KpeMHusi B npupojge. OOmme mnpencraBieHus 00
okcusie kpemuus (IV) m kpemuueBoi kuciore. CUIMKAThl, UX HCIOJIb30BAHHE B
ObITYy, B IIPOMBIIIUICHHOCTH. BakHeliue cTpouTenbHbIE MaTepHUalibl: KepaMuKa,



CTEKJIO, IIEMEHT, OeTOH, kene300eToH. IIpobmempl 6e30macHOrO HMCIOJIB30BaHMS
CTPOUTENIbHBIX MAaTEPUAJIOB B IOBCEAHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

M3y4eHHE 00pa3l0B HEOPTraHUYECKUX BEIIECTB, CBOMCTB COJSHON KUCIOTHI,
MPOBE/ICHNE KAYEeCTBEHHBIX PEAKIIMN Ha XJIOPUJ-MOHBI M HAOI0/ICHUE TTPU3HAKOB
UX TMPOTEKAaHUs, OMNBITHI, OTpaxkaromue (HU3NYECKUEe W XUMHUYECKHME CBOMCTBA
raJloreHOB M WX COEAUWHEHUM (BO3MOXKHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HaKOMJIEHME ¢ oOpaslaMud XJOpUAOB (TAJIOT€HUIOB), O3HAKOMJIEHUE C
oOpaslamu  ceppl W €€  coeauHEHUsMH  (BO3MOXKHO  HMCIOJIb30BaHHE
BUJIEOMATEpUAIIOB), HAOIOIEHHE MpoIecca OOYyTIIMBaHUS caxapa MoJl JeHCTBUEM
KOHLUEHTPUPOBAHHOM CEPHOM  KHUCJIOTBHI, M3y4YEHHE XUMHUYECKUX CBOMCTB
pa30aBIE€HHOI CEPHON KUCIOTHI, POBEAECHUE KAYECTBEHHON peaklMK Ha Cyab(hat-
WOH W HaOJIOJeHUE TpHu3HAKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3NYECKUMHU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COCIAUHEHUH (BO3MOXKHO HCIOJIb30BAHKE
BHJIEOMATEpHUAIIOB), oOpa3iiaMu a30THBIX U (POCPOPHBIX YIOOpEHUH, MOTyUYeHHE,
coOupaHue, pacrno3HaBaHWE U H3YYCHUE CBOWCTB amMMHUaka, MPOBEJICHUE
KAueCTBEHHBIX PEaKIMi Ha MOH aMMOHUS U (ocdaT-uOH U U3YYCHHE MPU3HAKOB
UX NPOTEKaHUs, B3aUMOJICHCTBUE KOHLICHTPUPOBAHHOMN a30THOM KHUCIIOTHI C MEIBIO
(BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAJIOB), M3yUYCHHE Moiesein
KPUCTAIMYECKUX pEHIETOK anMasza, Tpadura, ¢yiuiepeHa, O03HAKOMIIEHUE C
MPOIIECCOM  aZICOPOITMU  PAaCTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM yTIEM U
YCTPONCTBOM MPOTUBOTa3a, MoJydyeHHue, COOMpaHue, pacro3HaBaHUEe U U3YUYEHUE
CBOMCTB YIVICKHCIIOTO Ta3a, MPOBEJEHNE KAaYeCTBEHHBIX PEaKIMi Ha KapOOHAT U
CUJIMKAT-UOHBl W HW3YYECHHE TNPU3HAKOB HUX MPOTEKAaHMs, O3HAKOMIICHHE C
MPOAYKIMEH CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxkHennme HeMeTallJIbl U UX COETUHEHUS.

MeTa/iibl U MX COeIMHEHUS

OO6m1as xapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METaJUIOB HA OCHOBaHUU
ux nosioxkeHuss B llepmommueckon cucreme xumuyeckux siaemeHtoB . U.
MeHnneneeBa u cTpoeHusi atToMoB. CTpoeHHe MeTaioB. MeTtaiuinueckasl CBA3b U
METAUIMYECKAST ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMHUYECKUH  pAl
HanpspkeHui MetaiuioB. Ou3nyeckne U XMMUYECKUE CBOMCTBA MeTauioB. O0miue
CrocoObl TIONTydeHUs: MeTauioB. [loHATHE O KOpPpPO3WU METAIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Kopposuu. CrutaBel (CTaidb, YYTyH, AIOPATIOMHUHHM,
OpoH3a) ¥ UX MPUMEHEHHUE B ObITY U MPOMBIITICHHOCTH.

[Ilenounsie MeTaiuibl: mojioxkeHue B [lepuoauyeckoil cucteMe XUMUYECKUX
snemeHToB /. MI. MeHneneeBa, CTpO€HHME MX aTOMOB, HAaXOXJCHUE B MPUPOJE.
duznyeckue U XUMHUYECKUE CBOMCTBA (Ha mpuMmepe HaTpus U Kanus). OKcuabl u



TUAPOKCUABI HaTpusi W Kauus. [IpumMeHeHHe IIeOYHBIX METANIOB U HX
COEeIMHEHU.

IllenoyHO3eMENBHBIE METAIBI MAarHMd W KalbLIMM: TIOJIOKEHHE B
Ilepnognueckor cucreme xumuueckux dneMeHToB [[. M. MenneneeBa, crpoeHue
MX aTOMOB, Hax0XJEHUE B Ipupoae. PU3ndeckne 1 XMMHYECKUE CBOMCTBA MarHus
U Kajblus. Baxuelmme coelWHEHUsS KalblUs (OKCHIA, THAPOKCUI, COJIH).
XKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUSI.

AnroMuHUN: onoxkeHue B [lepruoinueckor cucTeMe XUuMHYECKUX 3JIEMEHTOB
JI. . MenneneeBa, CTpoeHuEe aroma, HaxoxxjaeHue B mpuponae. dusznueckue u
XUMHUYECKHE CBOMCTBA altOMUHUA. AM(OTEpHBIE CBOWCTBA OKCHJIa U THIIPOKCHUIA
ATIOMUHUSL.

Kenezo: nonoxenne B [lepuoauueckoit cucreme XMMHYECKUX 3JEMEHTOB /1.
. MenneneeBa, CTpoeHHE aTOMa, HAaXOXKJAE€HUE B mnpupoac. Pusnyeckue u
XUMHUYECKHEe CBOMCTBA xene3a. OKcubl, TuApoKcu bl 1 comu xxenesa (I11) u xxenesa
(II), ux cocrtaB, CBOWCTBA U MOITYYEHHE.

Xumuueckuit IKcnepumenm:

O3HAKOMJIEHHE C oOpasllaMy METAUIOB U CIUIABOB, HMX (PU3NYECKUMH
CBOMCTBaMHU, M3y4YEHUE PE3yJbTAaTOB  KOPPO3UUM  METAUIOB  (BO3MOXKHO
WCIIOJb30BaHUE BHUJECOMATEPHUATIOB), OCOOCHHOCTEH B3aWMOJICUCTBUS OKCHJA
KaJIbI[USI W HATpus C BOJON (BO3MOXHO HCIIOJIb30BAHUE BHUJIEOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KXECTKOM BOJIbI, IPOLECCA TOPEHHUS KEJIE3a B KUCIOPOJE
(BO3MOXXHO  HCIOJNIB30BAaHWE  BHJICOMATEPHAIOB), MPHU3HAKOB  MPOTEKAHUS
Ka4ECTBEHHBIX PEAKIMii HAa WOHBI: MarHus, KaJblUs, ATIOMUHUA, MHKA, JKEJie3a
(I) u xenesza (II1), meau (1I), HabmroAeHUE U OMKMCaHUE MPOIIECCOB OKPAITUBAHUS
IJJAMEHH MOHAaMU HATpUsl, Kalud MW KalblUs (BO3MOXXHO HCIOJIb30BAHHE
BUJIEOMATEPUAIIOB), HCCIIeJOBaHUE aM(DOTEPHBIX CBONCTB THAPOKCHU]IA ATFOMHUHHUS
Y TUJIPOKCHUJA IIMHKA, PEIICHUE SKCIIEPUMEHTAbHBIX 3314 1o Teme «Baxueimue
METaJUIbl U UX COCTUHEHHUS.

XuMHS M OKPYXKAKOLIAS cpeaa

BemectBa u marepuanbl B IMOBCEIHEBHOM >XM3HM 4enoBeka. be3zomacHoe
HCIIOJIb30BaHUE BEILIECTB U XUMHUUYECKUX peakiuii B ObiTy. IlepBas momorurs mpu
XUMHYECKUX 0KOTax U OTPABIICHUSAX.

XUMUYECKOE 3arpsA3HEHHUE OKpYKawomled cpeabl (MpeaenbHas J0mycTUMas
KOHIIeHTpalus BemiecTs, najee — [1JIK). Ponp XxumMun B pereHun 3K0JI0THYECKUX
npoO0iaem.

Xumuueckuit IKCnepuMenm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, TOJUMEPHBIC
MaTepuabl).

Mesicnpeomemmuoie ceazu



Peanuzanus MeXnpeIMETHBIX CBSI3ed IMpPU U3YYEHUH XUMHH B 9 Kiacce
OCYUIECTBJISIETCS 4Yepe3 HCIOJIb30BaHME Kak OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W TOHATHUM, SIBJSIOIIMXCS CUCTEMHBIMH JJII OTJEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 ITUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIE MOHSATHS: HAY4YHBIM (DAaKT, TUIOTE3a, 3aKOH,
TEeOpUsl, aHalu3, CHUHTE3, KiIacCuPUKalus, TMEePUOJAUYHOCTh, HAOIIO/IEHNE,
AKCIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHUE, MOJIeb, SBJICHUE, MAPHUKOBHIN
3 PeKT, TEXHONOTHS, MAaTEPUAIIBI.

dusznka: marepus, aTroM, OJEKTPOH, MPOTOH, HEWTPOH, HOH, HYKIIH]I,
U30TONbI, PaAUOAKTUBHOCTb, MOJEKYJA, SJEKTPUYECKUW 3apsll, MPOBOJIHUKH,
MOJYNIPOBOJHUKH, JTUAJEKTPUKH, (POTOIJIEMEHT, BEHIECTBO, TEJO, OO0BEM,
arperaTHOe COCTOSIHUE BEUIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KPUCTANINYECKAS
peméTKa, CIUiaBbl, (PU3NYECKUE BEITUYMHBI, CAMHUIIBI U3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, MIAHETHI, 3BE3/1bl, COJHIIE.

buonorusi: ¢orocunres, npixanue, Omocdepa, 3KOCUCTEMA, MHHEPATIbHBIE
ya00peHus, MUKPOAJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHbBIC BEIIECTRA.

['eorpadusi: armocepa, ruapochepa, MuHEpaIbl, TOPHBIE TOPOJIBI,
MOJIE3HBIE UCKOIAEMbIE, TOILIUBO, BOJIHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHS MPOTPAaMMbl OCHOBHOTO  OOIIIETO
o0pa3oBaHUs JOCTUTalOTCs B XOJie OOy4EeHHMs] XUMUU B €IMHCTBE y4eOHOH H
BOCHUTATEIILHOMN JAECSATEIBHOCTH B COOTBETCTBUM C TPAJIUIIMOHHBIMU POCCUICKUMHU
COI[MOKYJIBTYPHBIMH M JYXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMU, MPUHATHIMH B
oOIecTBe MpaBUJIaMd U HOPMaMHU TMOBEJEHUS M CIOCOOCTBYIOT IIpoIleccam
CaMOTO3HAHUs, CAMOPA3BUTHUS U COLIMAIA3AIMN O0yYaIOIINXCA.

JIuyHOCTHBIE ~ pe3yibTaThl  OTPaXAOT  TOTOBHOCTh  OOyYarolUXCs
PYKOBOJCTBOBATbCSI CHUCTEMOM IO3UTHUBHBIX LEHHOCTHBIX OpPHUEHTAMA U
pacIIMpEHUE OIbITA JEITEIBHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOTO BOCIIMTAHMS

LIEHHOCTHOT'O OTHOILIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
W HAy4YHOMY HACJIECAUI0, NMOHWMAaHWs 3HAYEHUS XUMHYECKOW HAyKH B KHU3HHU
COBPEMEHHOT0 O0OIIEeCTBa, CIIOCOOHOCTH BIAJIETh JOCTOBEPHON HHGOpPMAIME O
NEPEAOBBIX JOCTHKEHUAX W OTKPBITHUSX MHUPOBOM M OTEYECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSIX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUSA:

MPEACTABICHUS. O COLMAIbHBIX HOPMAax W MpaBUiIaX MEKINYHOCTHBIX
OTHOUIIEHUHN B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOHUCCIEeAOBaTEeNbCKOM,  TBOPYECKOM W APYrMX  BHJAAX
JESTENHbHOCTA, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOH MACSTEIBHOCTH IIPHU
BBITIOJIHEHUM YYEOHBIX, TO3HABATEIbHBIX 3a/1ay, BBHIMOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAaHHUIO
M B3aUMOIIOMOIIM B TIpoLEecce HTOW Yy4yeOHOM JesATeNbHOCTH, TOTOBHOCTH
OLICHHBAaTh CBOE IMIOBEJACHHWE W TNOCTYIKM CBOMX TOBapUUIEH C MO3ULIUU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUSI NTOCIEACTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI'O MMO3HAHMS:

MHPOBO33PEHUYECKUE TPEJICTABICHUS O BEUIECTBE U XUMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsS HAYKH WU COCTABISIOLIUE
OCHOBY JIJI1 TTIOHUMAHUSI CYIIHOCTH HAYYHOM KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS NPUPOJIbI, B3aUMOCBA3SAX YEJIOBEKA C
NPUPOJTHOM CPENOM, O POJIM XUMHUU B TTIO3HAHUU ITUX 3aKOHOMEPHOCTEW;

[M03HABATEIbHBICE MOTHBBI, HAIIPABICHHBIE HA MOJYYEHHE HOBBIX 3HAHUU I10
XUMUH, HEOOXOIUMBIC IJII OOBSCHEHHS HAOII0JaeMBIX IIPOIICCCOB W SIBJICHUH,
NO3HABATENIbHOM, MH(MOPMAIMOHHOW M YHUTATEIbCKOW KYJIbTYphl, B TOM 4YHUCIE
HaBBIKOB CaMOCTOSITEIbHOM pabOThl C Y4yeOHBIMU TEKCTaMU, CIPABOYHOMN



JUTEPATYPON, JIOCTYMHBIMA TEXHUYECKHUMH CpEICTBAaMU HUH(POPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEeHHMIO M T[O3HAHHIO, JII0OO3HATENbHOCTh, TOTOBHOCTh H
CIOCOOHOCTh K  €aMOOOpa3OBaHMIO, MPOEKTHOW M  HCCIEIOBATENIbCKOM
JESTENHHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH U YPOBHS OOy4YeHHUS B
JIaJIbHEUIIIEM;

4) popMupoBaHHSs KYJIbTYPHbI 310POBbS:

OCO3HAHUE IIEHHOCTH KW3HU, OTBETCTBEHHOTO OTHOIICHUSI K CBOEMY
3I0pPOBBIO, YCTAaHOBKHM Ha 3J0POBBIM 00pa3 >KU3HU, OCO3HAHHE IOCIECACTBUI U
HENPUATHE BPEAHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOT0JIsI, HAPKOTUKOB, KypeHHSI),
HEOOXOJIMMOCTH  COONIOJIEHUs] TMpaBuil O€30MacHOCTH TpU  OOpalieHud C
XUMUYECKUMU BEIIECTBAMHU B OBITY U PEaIbHOM KU3HH;

5) TPyA0BOIr0 BOCIIMTAHUSA:

MHTEPEC K MPAKTUUYECKOMY HM3YUYEHHUI0 Tpodeccuii 1 TpyJa pa3indHoro poja,
YBOKECHHUE K TPYIAy M pe3yjibTaTaM TPYJOBOH JEATEILHOCTH, B TOM 4YHCIE Ha
OCHOBE MPUMEHEHHS TPEJAMETHBIX 3HAHUW 1O XUMHUU, OCO3HAHHBIM BBIOOP
WHJIMBUAYAJILHOW TPAEKTOPUU MPOJIOIHKEHUsT 00pa30BaHUs ¢ YUETOM JTUYHOCTHBIX
MHTEPECOB U CMOCOOHOCTU K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
yCIenHon npodeccuoHanbHOM NeATeIbHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalTHPOBATHCA B MPOPECCUOHAIBHON CPEJIE;

6) 3K0J10rH4eCKOro0 BOCIUTAHUS:

HKOJIOTHYECKH I1€JeCO00pa3HOE OTHOIIEHHE K TMPUPOJEC KaK HCTOUYHUKY
’KU3HU Ha 3emiie, OCHOBE €€ CyIlIeCTBOBaHMS, MIOHUMAaHHE LIEHHOCTH 3JJ0POBOTO U
O0e3omacHOro o0pas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3znyeckoMy M TCHUXHYECKOMY 3/I0pPOBBIO, OCO3HAHHE IIEHHOCTH COOIIOICHMUS
npaBuI 0€30I1aCHOTO MOBEJACHUS TPHU paboTe ¢ BEIIECTBAMH, a TAK)KE B CUTYaIUsX,
YIPOXKAIOIINX 3I0POBbIO U )KU3HU JHOJIEH;

CIIOCOOHOCTH MPUMEHSATH 3HAHUSI, MOJy4YaeMble NMPU U3YYEHUU XUMHH, JJIs
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPYKAIOIIEH MPUPOJHOU CPENOH, I MOBBILICHUS
YPOBHS  DKOJOTHYECKOM  KYyJIbTYphbl, OCO3HAHHS TJ00aJbHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEeIIeHUs] MOCPEJCTBOM METOJ0B XHMUH,
AKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBAaThCA UM B MO3HABATEILHOM,
KOMMYHHUKATUBHOW U COLIMAJIBHOUN IIPAKTUKE.

METAINIPEIMETHBIE PE3YJIbTATBI

B cocrtaBe MeTanmpeAMETHBIX PpeE3yJbTAaTOB BBIACISAIOT 3HAUYUMBIC IS
dbopmMupoBaHUST MHUPOBO33PEHUsT OOIIEHAY4YHBbIE TMOHATHUS (3aKOH, TEOpus,
MPUHITAI, TUTIOTE3a, (HaKT, CUCTEMa, MPOIIECC, IKCIIEPUMEHT U JPYroe.), KOTOphIe
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MpeaMeTax M IMO3BOJISIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEICTABICHUE O LIEIIOCTHOU



HAy4YHOW KapTUHE MHpA, U YHUBEpCAIbHbIC y4eOHbIC NeiCTBUS (ITO3HABATEIbHEIE,
KOMMYHUKATUBHbBIC, PETYyJATUBHBIE), KOTOpbIe oOOecrneynuBaoT (HopmMupoBaHue
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOMU
NESATETbHOCTHU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

Ba3oBble Jjoruuyeckue JelicTBUA:

YMEHHMSI HCIOJB30BaTh MNPHUEMBI JIOTUYECKOTO MBIIUJICHUS TP OCBOCHUU
3HAHUMN: PACKPBIBATh CMBICI XMUMHUYECKUX MOHSITUN (BBLIEIATh UX XapaKTEepHbIE
MPU3HAKH, yCTaHABIMBAaTh B3aUMOCBSI3b C JPYTMMHU TOHSTUSMM), UCIOIb30BaTh
MOHSTHS JIJIs1 OOBSICHEHUS! OTACNIBbHBIX (DAKTOB U SIBICHUM, BHIOUPATh OCHOBAHUS U
KpUTEpUH ISl KIacCU(PUKAIMM XUMHYECKUX BEHIECTB U XUMHUYECKUX PEaKIui,
YCTaHaBJIMBATh MNPUYUHHO-CIIEJCTBEHHBIE CBSI3U MEXAY OOBEKTaMU H3y4CHUS,
CTPOUTH JIOTUYECKUE PACCYXIEHUSA (MHAYKTUBHbBIC, N€IYKTUBHbIE, 10 AHAJIOTUN),
JenaTh BBIBOABI M 3aKIIFOUEHUS;

YMEHHE TPUMEHSATH B TIpollecCe€ TO3HAHMUS TOHATUS (TIPEAMETHBIE W
METaNnpeIMETHBIC ), CAMBOJIUYECKHE (3HAKOBBIE) MOJIETU, UCTIOJb3yEMbIE B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCIIbHBIC TIPEICTABICHUS —
XUMUYECKUH 3HAaK (CHUMBOJI 3JIEeMEHTa), XUMHUYeckas (opmylna u ypaBHEHHE
XUMUYECKOW PeaKIuu — MPpU PElIeHUH Y4eOHO-I03HABATENIbHBIX 3a/1a4, ¢ YUYETOM
ATUX MOJIEIBHBIX MPEJCTABICHUM BBIABISITE U XapaKTepU30BaTh CYIIECTBEHHBIE
MPU3HAKH U3YYaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMUUYECKHUX PEaAKIIHi,
BBISIBJISITh ~ OOIIME  3aKOHOMEPHOCTH, TMPUYMHHO-CIICJICTBEHHBIE CBSI3U |
MPOTUBOPEYHS B U3yUaeMbIX MPOIIECCAX U SBJICHUSIX.

Ba3oBble uccienoBarejibckue AeiCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJIEHHBIE BOIMPOCHI B Kauye€CTBE HMHCTPYMEHTA
MO3HAHUS, a TakXKe B KauyeCTBE OCHOBBI i (DOPMUPOBAHMS TUIIOTE3BI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

MPUOOPETEHUE OMbITa M0 ITUIAHUPOBAHUIO, OPraHU3AlMU U MPOBEIACHUIO
VYCHHYECKUX JKCIIEPUMEHTOB, yMEHHWE HaOmomaTh 3a XOJO0M Ipollecca,
CaMOCTOATENLHO MPOTHO3UPOBATh €ro Pe3yJsbTar, POpMYIUPOBATH 000OIIEHUS U
BBIBO/IBI 110 pe3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIETOBAHUS, COCTABIISITh OTUET
0 MpOJIENIaHHOM padoTe.

Pabora ¢ undgopmanmeii:

yMEHUE BBIOMpaTh, AHAIM3UPOBATH W HMHTEPIPETUPOBATH HHPOPMAIIUIO
Pa3IMYHBIX BUJOB U (POPM Mpe/ICTABICHUS, MTOTYyUYaeMYI0 U3 pa3HbIX UCTOUYHUKOB
(Hay4dHO-TIONYyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJEp)KaHUs, CIPaBOYHBIE
nmocoOus, pecypcsl WHTepHETa), KPUTUYECKH OIEHWBATH MPOTHUBOPEUYUBYIO U
HEJO0CTOBEPHYIO MHPOPMAIIHIO;



yYMEHHE NMPUMEHSITh Pa3IU4HbIE METOJbl U 3allpoChl NMPHU TMOUCKE U OTOOpE
UHGOPMAIIM W COOTBETCTBYIOUIUX JAHHBIX, HEOOXOAMMBIX ISl BBITIOJIHEHUS
y4eOHBIX U TIO3HABATENBHBIX 33/1a4 OMPEEIEHHOTO THUIIa, MPUOOPETEHNE OIbITAa B
o0NacTd MCHOJB30BaHUS HMH(POPMAIIMOHHO-KOMMYHHKATUBHBIX — TEXHOJOTHUH,
OBJIaZICHHE KYJIbTYPOU aKTUBHOT'O UCIIOJIB30BAHUS PA3IIUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOATENLHO BBIOUPATh ONTUMAIBHYIO (POpMY TpeAcTaBieHus] HHPOpMALUU U
WUTIOCTPUPOBATh pEIIaeMble 3a/Jaddl HECJIOXHBIMH CXEMaMH, JuarpaMMaMu,
ApyrumMu GopMaMu rpauku U UX KOMOMHAIUSAMU;

YMEHHE HCIOJIb30BaTh M AaHAJU3UpPOBAaTh B Ipolecce ydyeOHOH u
UCCJIEIOBATEIBCKON JCATENBHOCTH MH(DOPMAIUIO O BIMSHUU MPOMBIILIEHHOCTH,
CEeNIbCKOTO XO3SiCTBa W TPAHCIOPTa HA COCTOSIHME OKPYXKAIOMIeH MPHPOIHOM
Cpelibl.

KoMmyHuKkaTHBHBIE YHHBeEpPCcaJbHbIE YueOHbIe 1elCTBUA:

yMEHHUS 3aJaBaTh BOIPOCHI (B XoJe jauajgora U (Wiu) JUCKYCCHH) IO
CyHIECTBY  OOCyXgaemMoil  Tembl, (QOPMYITUPOBATH CBOU  NPEIIIOKCHHS
OTHOCHUTEIFHO BBITIONTHEHUS MPEJIOKEHHOM 3a/1a4u;

YMEHUSI  TPEJCTaBIsATh  TOJYYCHHBbIE  pe3yJbTaThl  IMO3HABATEIHLHOMN
JESTENbHOCTY B YCTHBIX U THCbMEHHBIX TEKCTaX; JelaTh MPE3CHTAINIO
pe3yNbTAaTOB BBIMOJTHEHUS XUMUYECKOTO JKCIepUMEHTa (J1abopaTOpPHOTO OIbITA,
nabopaTopHOI pabOTHI O UCCIEAOBAHUIO CBOMCTB BEMIECTB, y4E€OHOTO MPOEKTA);

yMEeHHsI Yy4eOHOTrO COTPYAHMYECTBA CO CBEPCTHUKAaMH B COBMECTHOMU
MO3HABATEILHOM M MCCIEOBATEIIbCKOM  JIEATETbHOCTH  MpU  PEIICHUH
BO3HMKAIOIIMX NpOoOJeM Ha OCHOBE yué€ra OOLIMX HMHTEPECOB M COIIACOBAHMS
no3uuuid (00cyxaeHus, OOMEH MHEHUSIMH, «MO3TOBBIE IUTYPMbI», KOOPAHHALIMUS
COBMECTHBIX JEWUCTBUH, ONpelIelIeHue KpPUTEpUeB IO OLEHKE KayecTBa
BBHITIOJTHEHHOM pabOTHI U ApyTHE).

PeryasiTuBHbIE YHUBEpPCcaJIbHbIE yueOHbIE IeiiCTBUSA:

YMEHHE CaMOCTOSATEIbHO OMPEACNATh IENH IESTENbHOCTH, IJIaHHPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U NMPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
NeSATeTbHOCTh, BBIOMpaTh Hanbosee A (PeKTUBHBIE CTIOCOOBI PEIIeHUsT YIeOHBIX U
MO3HABATENIbHBIX 3a7a4, CaMOCTOSITENIbHO COCTaBJISATh WU KOPPEKTHUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEUCTBUM TPHU BBINOJHEHUM 3aJaHAM C Y4YETOM
MOJyYEHHUs! HOBBIX 3HAHUU 00 HM3yuyaeMbIX OOBEKTaX — BEIIECTBAX M PEaKIMSX,
OLICHMBATh COOTBETCTBUE IMOJIYYEHHOTO pe3yJibTaTa 3asBJICHHON 1EIH, YMEHHE
MCIIONIb30BaTh M aHATTM3UPOBATh KOHTEKCTHI, IPE/IaraeMbie B YCIIOBUU 3aJaHHIA.

MNPEAMETHBIE PE3YJIBTATDI

B cocraBe mpenMeTHBIX pe3yJbTaTOB IO OCBOCHUIO 00S3aTENBHOTO
COJIEp)KaHMs, YCTAaHOBJICHHOTO JaHHOM (denepanbHON padodei mporpamMMoHu,
BBIJICTISIIOT: OCBOCHHBIE OOYYArOIMIMMHCS HAay4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI



NeHCTBUH, crenupuyeckKue Il MPEeIMETHOM 00JacTH «XHUMHS», BHJIBI
NESITEIbHOCTA II0  NOJYYEHHUK) HOBOTO  3HAHWS, €ro  HWHTEPIIPETALNH,
peoOpa30BaHUI0 U TPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX M HOBBIX CUTYaIIHIX.

K xoHiy o0ydenus B 8 kjiacce npeaMeTHble pe3ysibTaThl HA 0A30BOM YPOBHE

JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y 00YUAIOIIMXCSl YMEHUM:

e PACKpbBIBaTh CMBICI OCHOBHBIX XHUMHUYECKUX IOHSTHI: aTOM, MOJIEKYJIA,
XUMHUYECKUH JJIEMEHT, MPOCTOE BEIIECTBO, CIO0KHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOAHOPOAHAs), BaJIECHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJICKYJISIpHAsE Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSApHas Macca,
MaccoBasi JI0JIsl XUMHUUECKOTO 3JIEMEHTa B COCIMHEHUH, MOJIIPHBIN 00BEM,
OKCHJ], KHCIJIOTa, OCHOBAHHE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHCIICHUS, XUMHUYECKasi pPeaKius, KiIacCUu(PUKalMs peakiuil: peakiuu
COCIMHEHMS, PEaKIUW PA3JI0KEHHUS, PEaKIUH 3aMEIICHUS, PpPEaKIUU
oOMeHa, 3K30- ¥ DHJIOTEPMUUECKHE PEaKIIMH, TeTUIOBOH A(h(PEeKT peakium,
SIpO aToMa, JJEKTPOHHBIM CJIOW aToMma, aTOMHas OpOUTallb, PAJAUYC
aTOMa, XMMHUYECKasi CBSI3b, MOJISIPHAS M HETMOJSAPHAs KOBAJIEHTHAS CBS3b,
WOHHAs CBSI3b, MOH, KaTHOH, aHWOH, pacTBOpP, MAaccoBas JOJIS BEIIECTBA
(IpolieHTHas! KOHIICHTPAIIHs) B PaCTBOPE;

® JWJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHWYECKUX TOHATHUA U
MPUMEHSTh 3T MOHATHUS MPU ONKMCAHUU BELIECTB U UX MPEBPAILCHUM;

® CTOJIb30BaTh XHUMHUYECKYH) CHMBOJMKY JJIA COCTaBieHUS (HopMyI
BELIECTB U YPABHEHUN XMMUYECKUX PEAKLIUM;

® OIpeesaTh BaJIEHTHOCTh aTOMOB 2JIEMEHTOB B OWHAPHBIX COCIUHCHUSX,
CTENeHb  OKWUCIICHHS  DJIEMEHTOB B  OMHApHBIX  COCJMHECHUSX,
MPUHAJICKHOCTh BELIECTB K ONPEACIEHHOMY KJIACCY COCIMHEHHM IO
dbopmynam, BHUJ XUMHUYECKON CBsi3M (KOBaJieHTHAsT W WOHHAas) B
HEOPTraHUYECKUX COCTUHEHUSX;

e packpeiBaTh cmbica Ilepuogmueckoro 3akona JI. M. Menaeneea:
JEMOHCTPUPOBATh TMOHMMAHHUE TEPUOJAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKUX IJIEMEHTOB OT MX MNOJokeHusd B llepmommueckoi cucreme,
3aKOHOB COXPAaHCHUS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUEHHMSI, 3aKOHa ABOTrajipo;

® OINUCHIBaTh W XapakTepuzoBaTh TabnuuHyio ¢opmy [lepuoanueckoii
CUCTEMbl XHMHUYECKHX DJIEMEHTOB: pa3juyarb MOHATUA «IJIaBHas
noarpynmna (A-rpymnmna)» u «mnobouynas noarpynna (b-rpynmna)», Mansie u
OOJIbIlINE TEPHUOJIbI, COOTHOCUTh OO0O3HAUCHUs, KOTOPhIE HUMEIOTCA B
tabmune «llepmomnueckass cucrtemMa XxuMmudeckmx dsiemeHToB J[. U
MeneneeBay C YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMUYECKUX 3JIEMEHTOB (COCTaB U 3apsij A1pa, oOllee YUCIO0 ANEKTPOHOB
U pacrpeesieHle UX MO0 JIEKTPOHHBIM CII0SIM);

e KJacCU(PUIIMPOBATh XUMHUUYECKHE DIIEMEHTHI, HEOPTraHUYECKUE BEIIECTBA,
XUMHUYECKHE peakiuu (M0 YUCIy U COCTaBy Y4YacTBYIOIIMX B PEaKlUU
BELIECTB, N0 TEIJIOBOMY 3 PexTy);

® XapakTepu3oBaTh (OMUCHIBATh) OOIME XWMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPK/Ias OMUCAHUE TTPUMEPAMU MOJEKYIISPHBIX
YPABHEHUM COOTBETCTBYIOIINX XUMAYECKUX PEAKIINM;

® [POrHO3MPOBATH CBOWMCTBA BEUIECTB B 3aBUCHUMOCTH OT MX KaU€CTBEHHOI'O
COCTaBa, BO3MOXHOCTH IMPOTEKAHUS XUMHUYECKUX IMPEBpAIlCEHUN B
Pa3TUYHBIX YCIOBUSX;

® BBIYHUCIATH OTHOCHUTEIBHYIO MOJIEKYJISIPHYIO W MOJIAPHYIO  MAacChl
BEILIECTB, MAaCCOBYIO JIOJII0 XHMHUYECKOro »3JeMeHTa 1o Qopmyie
COEIMHEHHS, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEaKIUu;

® [PUMEHSATH OCHOBHBIE ONEPALIMU MBICIUTEIBLHON NEATEIIbHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, 0000IIeHHEe, CHCTeMaTH3aIlIo, KIacCH(PUKAIHUIO,
BBISIBIICHHE TPUYMHHO-CJIEICTBEHHBIX CBSI3€d — I U3YyYEHUS] CBOWCTB
BEIIECTB W XHUMHYECKUX PEAKIUHA, ECTECTBEHHO-HAYYHbIE METO]IbI
MO3HAHUSI — HAOIIOJICHUE, U3MEPEHUE, MOJICTUPOBAHUE, HKCICPUMEHT
(peaJibHBII 1 MBICIICHHBIN);

e cCleIOBaTh  MpaBWiaM  TOJIb30BaHHMS ~ XMUMHUYECKOW  MOCYAOM W
1abopaTOpHbIM  000pYy/IOBaHHEM, a TakXKe TMpaBWiaM oOOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHUM C HWHCTPYKIHUSMU 10 BBIMOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OMNBITOB MO TOJYYEHUIO U COOHPAHUIO
ra3oo0pa3HbIX BemeCTB (BOJOPOAA M KHUCIOPOJa), MPUTOTOBIECHUIO
pPacTBOPOB C OMpeNeIEHHOM MAacCOBOM J0JEH pacTBOPEHHOTO BEIIECTBA,
IJITAHUPOBATh W MPOBOJUTH  XUMHUYECKHE  OKCHEPUMEHTHI IO
pacrio3HaBaHUIO PACTBOPOB HIEIOUEH U KUCIOT C TOMOIIBIO HHIUKATOPOB
(makmyc, henondTanenH, METUIIOPAHXK U APYTHE).

K xonIy o0yudeHus B 9 kjacce npeIMeTHbBIE Pe3yJIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpakaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

® pacKpbIBaTh CMBICI OCHOBHBIX XUMHUUYECKUX TIOHSATHUN: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHHMOH, IPOCTOE BEIIECTBO,
CJIO)KHOE€ BEIIECTBO, BaJIGHTHOCTb, SJIEKTPOOTPUIATEIBLHOCTh, CTEICHBb
OKHUCJICHHS, XUMUYECKasl PEaKIysi, XUMUIECKasi CBs3b, TETUIOBON A(DPeKT
peakuuv, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJICKTPOJMTHYECKAs] JTUCCOLUAINS, PEaKIMd HOHHOTO
oOMeHa, KaTaJu3aTop, XHUMHUYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBIE PEAKIMH, OKHCIUTEIIbHO-BOCCTAHOBUTEIIbHBIE PEaKITNH,
OKWCIIUTENIb,  BOCCTAHOBUTENIb, OKUCJIEHHE H©  BOCCTAHOBJICHUE,
ajutoTponusi, aMm(pOTEPHOCTh, XUMHUUYECKasl CBsI3b (KOBaJICHTHAsi, UOHHAas,
METAJIMYECKasi), KpUCTAIMYECKass pemeTka, KOppo3usi METalIoB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW peakluu, MpEeAeabHO OMyCTUMAs
koHueHrpanus [TJIK BemiecTna;

WUTEOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX MOHATHU U
MIPUMEHSTh 3TU NOHATHUSA IPU ONKMCAHUU BEILLECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMUYECKYI0O CHUMBOJIMKY JJI COCTaBlieHUs (opMyi
BELIECTB U YPABHEHUN XMMUYECKUX PEAKIIUM;

OMPENEATh BaJIGHTHOCTh U CTENIEHb OKUCJICHUSI XUMUUECKUX AJIEMEHTOB B
COCIMHEHUAX Pa3IMYHOrO COCTaBa, NPUHAUICKHOCTh BEIIECTB K
OMpeeIEHHOMY KJIacCy COeIMHEHUuM mno (opmynam, BUI XUMHUYECKOM
CBs3W (KOBaJICHTHAs, WOHHAsl, METAUIMYECKas) B HEOPraHUYECKUX
COCIIMHEHUSX, 3apsii MOHA MO0 XUMHUYECKON (popmyre, xapakrep cpeabl B
BOJIHBIX PAacTBOpPAaX HEOPraHWYECKHX COCIMHEHUH, THUIl KPUCTATUTMUYECKON
PELIETKHA KOHKPETHOTO BELIECTBA;

packpeiBath cmbica llepmommueckoro 3akona [[. M. MeHnneneeBa wu
JEMOHCTPUPOBATh €ro MOHUMAHHWE: ONUCHIBATh M XapaKTEpPU30BaTh
tabnuunyio Gopmy Ilepuoanueckold CUCTEMbl XMUMHUYECKHX AJIEMEHTOB:
paznuyaTth TOHATUSA «TJaBHag noArpynna (A-rpynma)» U «mnoOodyHas
noarpynmna (b-rpynna)», manble U OodbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHHUSA, KOTOpPhIE HMMEIOTCS B IEPUOAUYECCKON Tabiuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHHUS  aTOMOB  XHMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsj sjapa, OOIIee YHUCIO DJJIEKTPOHOB U
pacrpenielieHue HMX MO DJIEKTPOHHBIM CJO0sIM), OOBSCHSATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB 3JIEMEHTOB M MX COEJUHEHUI B
npeaenax MaJlblX NEPUOJIOB U IIaBHBIX MOATPYNH C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HECOPraHUYECKUE BEIECTBA,
XUMUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIUX B PEaKIUU
BEILIECTB, MO TEIIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEIEHEW OKUCIICHUs
XUMUYECKUX JIEMEHTOB);

XapaKkTepu3oBaTh (OMUCHIBATH) OOIME U CHENMUPUUECKHE XUMUYECKUE
CBOMCTBAa TIPOCTBIX M CIJOXKHBIX BELIECTB, IOJATBEpPKIAasi OMNHUCAHUE
MpUMepaMHl MOJICKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIIUM;

COCTaBJSATb YPABHEHUSI DJIEKTPOIUTUYECKOW JIUCCOLMAIMU  KHUCIOT,
LIEJ0YEH U COJIEH, ITOJIHBIE U COKPAILEHHBIC YPABHEHUS PEAKLINA HOHHOTO



oOMeHa, YypaBHEHMsS peakuui, TMOATBEPKAAOIINX CYIIECTBOBAHUE
TCHETUYCCKOM CBSI3U MEXK]Ty BEIIECTBAMH PA3INIHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIBHO-BOCCTAHOBUTEIBHBIX —pEaKIHiA
MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOr0 OanaHca ITUX peaKiuii;
MPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHHSA,
BO3MOXXHOCTH TIPOTEKaHUS XHUMHUYECKHX TMPEBpPALICHUH B pa3iIHuHBIX
YCIIOBUSIX;

BBIUUCIISTH OTHOCUTENBHYIO MOJEKYJISAPHYI0O U MOJSPHYIO MAacchl
BEIIECTB, MAaCCOBYIO JIOJII0 XHMHUYECKOTO »JJieMeHTa 1o ¢opmyle
COEMHEHMsI, MACCOBYIO JOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEeaKI1H;

coONIOaTh  MpaBWJa  TOJIb30BAHUSA  XUMHUYECKOW  TOCyIOH |
7a00paTOpHBIM  OOOpYJIOBAaHMEM, a TaKXe ImpaBujia oOpalieHust ¢
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKIMSIMH IO BBIIOJHEHUIO
7a00paTOPHBIX XMMHYECKHUX OMNBITOB IO IOJYYEHUI0O U COOMPAHUIO
ra3000pa3HbIX BEIIECTB (aAMMHaKa U YTICKUCIIOTO Ta3a);

NPOBOAWTH  PEAKIUW, TOATBEPXAAMOIINE  KAYeCTBECHHBIH  COCTaB
pa3IMUYHBIX BELIECTB: PACIIO3HABATH ONBITHBIM IYTEM XJIOPUI-, OPOMUI-,
noauz-, kKapbonat-, ¢ocdar-, cuiMkar-, cyiabdar-, TUIPOKCUA-HOHBI,
KaTHOHBl AMMOHUSI U MOHBI M3YYECHHBIX METaJUIOB, MPHUCYTCTBYIOIINE B
BOJIHBIX PacTBOpax HEOPTraHMYECKUX BEIIECTB;

IPUMEHSATH OCHOBHBIE OINEPAIMN MBICIUTEIbHON NEATENbHOCTH — aHaJIU3
U CHHTE3, CpaBHEHHE, O0O0O0OIeHNe, CHUCTEeMAaTU3AlHI0, BBISBICHUE
MPUYUHHO-CIEICTBEHHBIX CBS3€M — /Il M3yYeHHUs CBOMCTB BEIIECTB U
XUMHUYECKUX PEaKIHi, eCTECTBEHHO-HAyYHBIE METOAbl TO3HAHHUS —
HaAOJI0/IEHUE, MU3MEPEHHEe, MOJEIUPOBAHUE, SKCHEPUMEHT (peajbHbId U
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuecTBo yacos
Ne HanmeHoBaHMe pa3/ie/ioB U JuieKkTpOoHHBIE (UG pPOBbIE)
KoHnTtpoibHbIe IIpakTHyeckue
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Paznea 1. IlepBoHayanbHble XUMHYECKHE TOHATHUSA
Xumusi — BaxkHasi 00J1acTh

11 €CTECTBO3HAHUS U 5 ) bubnuorexa [JOK

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

YeJIoBeKa

12 BemecTBa 1 xXuMudueckue 15 1 bubmmoreka [{OK

' peakuuu https://m.edsoo.ru/7f41837¢

Uroro no pazneny 20

Pa3nea 2. Baxkneiimne npeacTaBuTe Il HEOPraHU4eCKUX BelleCTB
)1 Bosznyx. Kucnopon. [lonarue 6 bu6muoteka [HOK

' 00 okcumax https://m.edsoo.ru/7f41837¢
29 Bognopona.Ilonarue o kucnorax g 1 bubmuoteka [IOK

' U COIISIX https://m.edsoo.ru/7f41837¢
)3 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6mmoteka [IOK

' OCHOBaHHMSX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCChHI 1 | 1 bubnuoreka [JOK

' HEOPraHWYECKUX COCAMHEHU https://m.edsoo.ru/7f41837¢

Hroro no pazaeny 30

Paspnen 3. Ilepnoanueckuii 3axkoH u llepuoguyeckas cucrema xumundeckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHne aTOMOB.

Xumuueckasi cBsi3b. OKHCINTENbHO-BOCCTAHOBHTEIbHBIE peakuuu



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

Ilepuonuueckunil 3aKOH U

31 [Tepuonuueckas cucrema 7 bubnuotexa [JOK
XUMHUYECKUX 31eMeHTOB /JI. . https://m.edsoo.ru/7f41837¢
MenneneeBa. CtpoeHue atoma

. )O(MMqucxaﬂ CBA3b. BuGmiorexa LIOK

' KHCTHTEIRHO" 8 https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEJIBLHBIC PEAKITII
Hroro mto paszerty 15 Etptfsj?;ﬁeeg;gg/gf41837c
PeszepBHOE Bpemst 3 bubmmorexa [TOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KJIACC

KosanuyectBo yacos DJIEKTPOHHBIE
HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
Ne ni/mt Kontposbnbie | IpakTuueckue
NpOrpamMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3jen 1. BemecTBo U XUuMHYecKHe peaKIIun
L1 [ToBTOpEeHMe U yriayOnenrue 3HaHUH 5 1 bubmuoreka LIOK
' OCHOBHBIX Pa3/IeloB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bu6nuoreka [{JOK
' peakumii https://m.edsoo.ru/7f41a636
13 DNEeKTPOIIUTUYECKAS TUCCOLIUALIUSL. 2 1 1 bubnuorexa [JOK
' XHAMHMUYECKHE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Uroro no pazaeny 17
Pa3zgen 2. HemeTa/sILI M X COeTUHEHUS
)1 OO6mrast XapaKTepuCTUKa XUMHIECKIX 4 1 bubnuorexa [JOK
' sneMeHToB VIIA-rpynmebl. ["anorenst https://m.edsoo.ru/7f41a636
OO6m1ast XapaKTepUCTUKA XUMHUECKIX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa I[JOK
' PYTHIRL- &P https://m.eds00.1u/7f41a636
COCTMHEHMSI
OO6m1ast XxapakTepuCTUKa XUMHUECKUX
23 aneMeHTOB VA-rpynisl. A30T, pochop 1 ux 7 1 buommorexa LIOK
) PYTHIRL: ’ P https://m.edsoo.ru/7f41a636
COCIMHEHHUSI
OO01mas xapakTepuCTUKa XUMUIECKIX
2.4 snemeHToB [VA-rpynnsl. Yriepon u 8 1 2 bubmorexa TOK
' . py ’ post https://m.edsoo.ru/7f41a636
KPEMHHM U UX COCTUHEHUS



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 pazpeny

25

Paznen 3. MeTaJLiIbI 1 X COeIMHEHU S

. bubmmoreka [{JOK
3.1 Obmme cBolicTBa MeTaIoB 4 https://m.edsoo.ru/7f41a636
. bubnuorexa [JOK
3.2 Bakuelinine MeTamibl U UX COSTUHECHUS 16 https-//m.edsoo /7412636
Wroro no pazneny 20
Paznen 4. Xumusi 1 oOKpyskamomas cpeaa
4.1 B a U MaTepHAJILL B )KU3HU YeJI0BEKa 3 bubmmorexa LIOK
' cHiectsa 1 P https://m.edsoo.ru/7f41a636
Uroro no pazneny 3
p 3 bu6mmoreka [IOK
C3CPBHOC BPEeMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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




IHOYPOYHOE IIJIAHUPOBAHHUE

8 KJIACC
KonuyecTBo yacos DJICKTPOHHBIE
Ne Hdara undgposbie
Tema ypoka KonTtpoabubie | IlpakTuuyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTesIbHbIE
padoThbI padoThI
pecypchl

| ITpenmer xumMuu. Posb XUMuu B XKU3HU | bubnumoreka [IOK
yenoBeka. Tena u BemecTa https://m.edsoo.ru/ff0d210c

2 [TonsiTHE 0 METOAX MO3HAHUS B XUMUU 1 bubmmorexa LHOK

A https://m.edsoo.ru/ff0d227e
[TpaxTrueckast pabora Ne 1 «IIpasuia

3 paboThl B 1a00paTOpru U MPUEMBI | 1 bubmuotexa [JOK
oOparieHus ¢ J1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM»

4 YucTele BemecTBa 1 cMecH. CriocoObl | bu6mmoreka [JOK
paszeieHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padora No 2

5 «Paznenenue cmeceit (Ha mpumepe 1 1 bubmorexa HOK

8 . prMEp https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHOW COJIN)»
6 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmorexa HOK
yp y https://m.edsoo.ru/ff0d2d50
bu6mmoreka [IOK
7 A 1
TOMPLH MOJICKY BT https://m.edsoo.ru/ff0d2a6¢

g XUMHUYECKHE DJIEMEHThI. 3HAKU 1 bubmuorexa [JOK
(CUMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

9 ITpocTeie U ClI0KHBIE BEIIECTBA 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0d2a6¢



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
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

OTtHOcuTeNIbHAsT aTOMHas Macca.

bu6mmoreka [JOK

10
OtHocuTeNbHas MOJIEKYJIIPHAs Macca https://m.edsoo.ru/ff0d323¢
1 MaccoBasi 107151 XUMHUYECKOT0 bu6mmoreka [IOK
3JIEMEHTA B COEAUHEHUU https://m.edsoo.ru/ff0d350¢
12 KomnmuectBo BemecTBa. MoJb. bu6mmoreka [JOK
Momnspnas macca https://m.edsoo.ru/ff0d5230
3aKOH IMOCTOSTHCTBA COCTaBa BEIIECTB.
13 Xumuueckas popmyia. BameHTHOCTB brbamorexa [OK
pMYyIa. https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHUYECKHX AJICMEHTOB
14 3aKOH COXpaHEHUsI MaCcChl BEIIECTB. bubnnoreka [IOK
XHAMHYECKHE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Beraucnenus konuuecTBa, MacChl
15 BEIIIECTBA 10 YPAaBHCHUSIM XUMHYECKUX bubmmorera [TOK
H . yp https://m.edsoo.ru/ff0d5708
peakiuii
16 DOU3NUECKUE U XUMUYCCKUE SBIICHUS. bubmuorexa [{OK
XUMUYecKas peakius https://m.edsoo.ru/ff0d37fa
17 IIpu3Haku U ycinoBus MPOTEKaHUSA bubnuoreka [IOK
XUMHUYECKUX PEaKIil https://m.edsoo.ru/ff0d3al 6
Knaccudukanus XUMHUECKUX peaKIui
18 (coemuHeHUs, pa3IoKCHHS bubmaorexa [IOK
P ’ https://m.edsoo.ru/ff0d3f34
3aMeIleHHs, OOMEHA)
M. B. JIoMOHOCOB — y4Y€HBIii-
19 sHIKIoneAucT. O600IIeHHE 1 bubmorexa [TOK
H AHCT: Hj https://m.edsoo.ru/ff0d40c4
CUCTEMAaTHU3aIMs 3HAHUH
20 Kontponbnas pabota Nel o teme bubnnorexa [IOK
«BeniecTBa 1 XMMUYECKUE PEAKLIUN https://m.edsoo.ru/ff0d4290
1 Boznyx — cmecs razos. Coctas bu6mmoreka [JOK

Bo3nyxa. Kucnopon — snemeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d323c

IMPpOCTOC BCUICCTBO. O30H

dusnyeckre U XUMHUYECKUE CBOMCTBA

bubmnoreka IIOK

22 KHCIIOPOA (PEAKILHH OKHCIICHI, https://m.edsoo.ru/ff0d4614
ropenue). [lorsTue 006 okcugax
CriocoObl TOJTy4eHHsT KUCIIOpOa B

3 6 Y PO Bbubmmorexa [JOK
NabOpATOPHH H HPOMPIIIICHHOCTH. https://m.edsoo.ru/ff0d497a
IIpumenenne kuciopoaa
TennoBoii 3¢ ekt XuMuIecKoi

24 peaKkuuu, MOHATHE O bubmnoreka IIOK
TEPMOXUMHUYECKOM YpaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMUYECKUX PEAKIUAX
TorumBo (HedTh, yroiab U METaH).

75 3 (e, y 6 )r bubmuoreka [{OK

ArpASHEHHC BOSAYXA, CHOCODHL €10 https://m.edsoo.ru/ff0d4c4a

MpEeA0TBPAIICHUS
[Tpaktuueckas padota Ne 3 o Teme

26 § P 6 N bu6nmmoreka [IOK
«lofyderme 1 COvaaHHe KueIopond, https://m.edsoo.ru/ff0d4ae2
W3Y4YEHHUE €r0 CBOMCTBY»

7 Bonopon — anemeHT u npocroe bubnuorexa LIOK
BelecTso. Haxoxaenue B mpupoze https://m.edsoo.ru/ff0d4dd0

73 DU3NUECKUE U XUMUYECKHE CBOMCTBA bu6mmoreka [IOK
Bojopona. [Ipumenenue Bonopona https://m.edsoo.ru/ff0d4dd0

29 Crioco0bl TIOJTy4eHHs BOJOPO/Ia B bubnmnorexa [JOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
[Tpaktuueckas padota Ne 4 o Teme

30 1?[ P 6 Je BOIODOLA bu6mmorexa [JOK
(LIOTMYHCHHE 1 CODHPANe BOAOPOd, https://m.edsoo.ru/fl0d442
W3Y4YEHHUE €r0 CBOMCTBY»

31 MossipHblit 00bEM Ta30B. 3aKOH bubnuoreka [IOK

ABoraapo

https://m.edsoo.ru/ff0d542¢



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4614

Brrunciaenns o0béMa, KOIMYECTBA

32 BEIIECTBA ra3a I10 ero N3BECTHOM bubmotera [IOK
. .. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA MK 00BEMY
Breruucnenns 005EMOB ra3oB 1Mo
33 ABHEHUIO PEAKIIMM HAa OCHOBE 3aKOHA bubmotera [JOK
yp . peaxtt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIEHUH Ta30B
[Tpaktuueckas padora Ne 5 o Teme
14 «IIpurorosiieHre pacTBOPOB C bubnuorexa [JOK
ONpEeACIIEHHON MacCOBOM J10JIEH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
Bona kak pactBoputens. HacbieHnHbie
35 Y HEHACBIIIIEHHBIE pacTBOPHL. MaccoBas bubmorexa HOK
H P pEI- https://m.edsoo.ru/ff0d5b40
JIOJIs1 BEILIECTBA B pacTBOPE
36 DU3NYECKUE U XUMUYECKHE CBOMCTBA bubmuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
37 Konrponsnas padora Ne2 o reme bubnuorexa LIOK
«Kucnopoa. Bonopon. Bona» https://m.edsoo.ru/ff0d6342
18 Oxkcuapl: cocTaB, KilaccupUKaIus, bubmuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenune nu XuMHUYECKHE CBOMCTBA
39 KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmmorexa [IOK
’ p https://m.edsoo.ru/ff0d664¢
OKCHUJIOB
40 OcHOBaHHS: COCTaB, KJIACCU(UKAIIHS, Bbu6mmorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
41 CocraB ocHoBanuii. [lonsTre 00 bubmuoreka [{OK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
47 [Tomyyenue u XMUMHYECKUE CBOMCTBA bubnnorexa [JOK

OCHOBAaHHU

https://m.edsoo.ru/ff0d67ca
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Kucnotsr: COCTaB, KJ'IaCCI/I(l)I/IKaHI/IH,

bu6mmoreka [JOK

43
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
44 IlonmyyeHnue u XMMUYECKUE CBOMCTBA bubnuoreka [IOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
45 IToHsITHE O KHCIOTAaX M COJIIX buGnnorexa [IOK
https://m.edsoo.ru/ff0d50d2
Comu (cpeaHue): HOMEHKIIATYypa,
46 CHOCO(6LII) oJI ‘{)eHI/ISI XHMHquKHe bubmmorexa LOK
. y ’ https://m.eds00.ru/00ad9474
CBOICTBa
ITpaktuueckas padora Ne 6. Perenue
47 AKCIIEPUMEHTAJILHBIX 3a/1a4 110 TEME bubnmoreka [JOK
«OCHOBHBIE KJIACChl HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHECHUIN
43 ['eneTnueckas cBsI3b MEXKIy KllacCaMu bu6mmoreka [JOK
HEOPraHUYECKUX COCAMHEHUN https://m.edsoo.ru/00ad9as50
Bbu6morexa [JOK
49 O000111eHIE U CUCTEMATH3alUs 3HAHUH
B H https://m.edsoo.ru/00ad9cb2
Kontponbnas pabota Ne3 o teme
50 "OcHOBHBIE KJIACCHI HEOPTraHHYECKUX bubmmorexa TIOK
. p https://m.edsoo.ru/00ad9¢1a
COeIUHEHHI
[TepBbie MOMBITKU KIacCHPUKAIIUU
bubmnoreka [IOK
51 XUMHYECKUX 3JeMeHTOB. [lonarue o
https://m.edsoo.ru/00ad9ffa
IpyIIax CXOAHBIX AJIEMEHTOB
[lepuoauueckuit 3aK0H U
52 Ilepnommueckas cucTeMa XUMHIECKUX Bubmorexa OK
pHoz https://m.edsoo.ru/00ada52¢
anemenToB 1. 1. MenneneeBa
bubnuoreka IHOK
53 Ilepuonsl, rpymnsl, HOATPYIIIIBL nomorexa 11

https://m.edsoo.ru/00ada52c
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CTpOCHI/Ie aromoB. CocTaB aTOMHBIX

bubmnoreka [IOK

54
saep. N3oTomnsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI0UeK
55 aTOMOB 3J1eMeHTOB [lepuonnueckoi bubnmorexa [JOK
pHO https://m.edsoo.ru/00ada6bc
cucremsl /. . MenneneeBa
XapakTepucTuka XUMHUECKOTO
56 3JIEMEHTA TI0 €T0 TOJIOKCHHIO B bubmuoreka [{OK
[Tepuoanueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoguueckoro 3akoHa ajs
57 pa3BUTHSA HAyKu U nipakTuku. []. . bubmmorexa [JOK
MenneneeB — y4€HBIM, IIENArOT U https://m.edsoo.ru/00ada96e
IpaKJaHUH
58 DIIeKTPOOTPHUIIATEITFHOCTH ATOMOB bubnnorexa [JOK
XUMHUYECKUX IJIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNonnasg xumuueckas CBsi3b bubmmorera [JOK
https://m.edsoo.ru/00adac34
60 KoBasieHTHas noisipHast XUMHU4YECKast bubnnorexa [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHas HenonsipHas XUMUYeCKas bubnumoreka [IOK
CBA3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 Crenens okucie
TOHCHE ORHCICHIA https://m.edsoo.ru/00adae28
63 OKHCIIUTETBbHO-BOCCTAHOBUTEbHBIE bubnnorexa [JOK
peaxkuuu https://m.edsoo.ru/00adb076
64 OKuCIUTENN U BOCCTAHOBUTEIU bubmmorexa LHOK
https://m.edsoo0.ru/00adb076
65 Kontponbnas padora Ne4 o teme bubmuorexa [JOK
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((CTpOCHI/Ie aroMa. XUMHYECKasl CBSI3b)»

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

66 PesepBHbIil ypok. O6001IeHE 1 | bubnuorexa [JOK
cucTeMaTHu3anus 3HaHu https://m.edsoo.ru/00adb33c¢
67 PesepBHblii ypok. O6001IeHNE U 1 bubnuorexa [IOK
cucTeMaTu3alus 3HaHUI https://m.edsoo.ru/00ad9cb2
68 PesepBHbIil ypok. O6001ICHHE T | bubnnoreka [JOK
cucTeMaTH3anus 3HaHU https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME
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9 KJIACC

KoanuyecrBo 4yacos DJICKTPOHHBIE
Ne Hara undgposbie
Tema ypoka KonTpoasubie | IlpakTudyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTesIbHbIE
padoThI padoTbl
pecypchl
IIepronnueckuil 3aKOH.

1 [Iepnonnueckas cucrema | bubnnorexa [IOK
XUMHUYECKHUX 3eMeHTOB [[. U. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUU

N bu6mmoreka [{OK
2 CBOMCTB XMMUYECKUX 3JIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB

3 Kinaccudukanus 1 HOMEHKIaTypa | bubmuorexa [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Busipl XuMu4ueCcKon CBA3U U TUIIBI | bu6mmoreka [{OK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel no reme

5 «IToBTOpenue u yriayOaeHue 3HaHUI 1 1
OCHOBHBIX Pa3/IelIOB Kypca 8 Kiacca»

6 Krnaccudukanus XumMuueckux 1 bubmuotexa [JOK
peaKuuii Mo pa3IMYHbIM MPHU3HAKAM https://m.edsoo.ru/00adbceb0
[ToHsITHE O CKOPOCTH XUMHUUYECKOMN

7 eaknuu. IToHsITHE 0 TOMOT€HHEIX U 1 bubmmorexa LHOK
P ' https://m.edsoo.ru/00adbe9a
TeTePOreHHBIX PEAKIUAX
[ToHsATHE O XUMHUYECKOM PaBHOBECHH.

P bu6mmoreka [JOK

8 DaKTOpBbI, BAUSIONINE HA CKOPOCTh 1

XHUMHYECKOU PCAKIUHU U ITOJIOKCHUC

https://m.edsoo.ru/00adc28c
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XUMHUYCCKOI'O paBHOBCCHUA

9 OKHCIIUTEIEHO-BOCCTAHOBUTEILHBIE bubmnoreka I1IOK
peakuuu https://m.edsoo.ru/00adcade
10 Hounrle ypaBHEHUS peaKIIUi Bubmorexa TOK
yp peaxt https://m.edsoo.ru/00add448
Teopus 2AEKTPOIUTUYECKON
11 nucconuanmy. CUiIbHEBIE U clIa0bIe buGnnorexa LIOK
' https://m.edsoo.ru/00adcd68
3IEKTPOJIUTHI
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBaHUI B CBETE NMPEACTABICHUN Bubmorexa OK
puI[ https://m.edsoo.ru/00add5d8
00 PJIEKTPOIUTHIYECKON JUCCOIHAIIIHI
XHUMHUYECKUE CBOUCTBA COJIEU B CBETE
13 MIPENCTABIIEHHUNA 00 bubmorexa LOK
pei . https://m.edso0.ru/00add8b2
AIEKTPOIUTUUECKON JUCCOIHAIIIT
14 IlonsTue o ruaponuse cojei bubnnorexa [IOK
P https://m.edsoo.ru/00add9d4
15 O06001IeHNE U CUCTEMATU3ALIHS bubmuoreka [JOK
3HAHUU https://m.edsoo.ru/00addd12
[TpakTuyeckas padora Ne 1.
16 «Perrenne DKCIIEpUMEHTAIBHBIX Bubmorexa OK
p https://m.edsoo.ru/00addbfa
3agauy
Kontponbnas padota No2 o teme
17 «DIIeXTpOoIUTHYECKAS IUCCOIIAALIIS bubmmorexa LHOK
p 8 HHATHA. https://m.edsoo.ru/00addecO
XHUMHYECKHE PEAKIIUU B PACTBOPAX»
OO6mrast XxapakTepuCTHKA TaJOTEHOB.
18 XUMHUYECKHE CBOMCTBA Ha IIPUMEPE Bubmorexa TOK
p P https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogopo. ColstHast KHCIIOTa, buGmorexa [TOK
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XHUMHUYECKHE CBOICTBa, MOJIy4YeHHE,
MpUMEHEHNE

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

[Tpaktudeckas padora Ne 2 o Teme

20 «ITonyueHne COITHOM KUCITOTHI bubmorexa HOK
y N . ’ https://m.edsoo.ru/00ade348
M3yuyeHue e€ CBOMCTB»
Boruncnenus no ypaBHEHUSIM
21 XUMHUYECKUX PEAKIIUH, €CIIU OJUH U3 bubmmorexa [JOK
DCAKHIH, A https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
” OO6mrast XapaKTepUCTUKA SJIEMEHTOB bubnuorexa [IOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AnnoTpomHbie MOAU(GUKAITIN CEPHI.
23 Haxoxnenue cepbl 1 €€ coeMHEHU I bubnuorexa [IOK
B MpHUpoJie. XUMUYECKHE CBONCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoopo/1, CTpoeHue, bubmuotexa [JOK
¢u3znyeckue U XuMHUYEeCKHe CBOWCTBA https://m.edsoo.ru/00ade802
Oxkcunpl cepsl. CepHasi KMCIIOTA,
. bu6mmoreka [{OK
25 (busznyecKkre U XUMUYEeCKHe CBOWCTBA,
https://m.edsoo.ru/00adea28
MIPUMEHEHNE
XUMUYeCKHe peaklinu, JIexKallue B
OCHOBE MPOMBIIIIEHHOTO Crtoco0a
%6 MOJYyYEHUSI CEPHON KUCIIOTHI. bubnuorexa [JOK
XUMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>Karollen cpelibl COeAMHEHUIMU
cepbl
7 Brruncnenue MaccoBO# J0JIM BBIXO/A bubmuoreka [{OK
NPOAYKTA PEAKLUU https://m.edsoo.ru/00adec8a
28 OO61as XapaKTePUCTHKA 2JIEMEHTOB Bbubnmoreka [IOK
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VA-rpynmel. A30T, paclipocTpaHEHHE
B npupojie, GU3nvecKue u
XUMHUYECKHUE CBOICTBA

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

AMMHak, ero Gpu3nvecKue u

29 XUMHYECKHUE CBOMCTBA, MOJYYEHUE U bubmotera [JOK
> Oy https://m.eds00.ru/00adf004
IIPUMEHEHUE
[Ipaktudeckas padora Ne 3 o Teme
30 «lTonyuenne ammuaka, U3y4eHHE €TI0 bubmorera TIOK
. y 1Y https://m.edso0.1ru/00adf180
CBOMCTB»

31 A3OTHas KUCNOTa, €€ hu3nueckue u bubnnorexa [JOK
XAMUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonws3oBanne HUTPATOB U COJIEH
aMMOHUS B KQU€CTBE MUHEPATBHBIX

32 noOpeHnii. XuMHU4ecKkoe bubmorera [JOK
yAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAIOLIEH CpeIbl
COCTMHECHHSIMU a30Ta
®ochop. Oxeun pochopa (V) u

33 (1)00((11))0 pHasI KI/ICJ'I((I))Ta q)q)plljgn(qeixne u bubmoreia HOK

p L https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, MOTyYEHUE
Hcnonb3oBanue GpocdaToB B

14 KaueCTBE MUHEPAJIbHBIX YI00pEHUH. bubnnorexa [JOK
3arpsi3HEHUE TPUPOTHOM CpeIb https://m.edsoo.ru/00adfc20
dbocdharamu
VYraepon, pacpocTpaHEeHHE B

35 npu I())z[e (I;)mnr:{ecxll)/le U XUMUYECKHE bubmorera [JOK

p P ’ https://m.edsoo.ru/00adfd9c
CBOMCTBa Alips. MLedsoo. IR L
36 Oxkcunpl yriaepoja, ux Gu3ndeckue u bubnunorexa [JOK

XHUMHUYECKHUE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKoJIOTHYeCcKHe POOIIeMBI,
CBsI3aHHBIEC ¢ OKcHIoM yriaeposa (IV)

37 VYronpHas KUCI0Ta U €€ COnn bubmmorexa [TOK
https://m.edsoo.ru/00ae006¢
[IpakTnueckast pabora Ne 4 o Teme
18 "TlonyyeHue yriieKucioro rasa. bubnnorexa [JOK
KadectBennas peakuus Ha kapOoHaT- https://m.edsoo.ru/00ac027¢
noH"
[TepBoHavanbpHBIC TOHATHS 00
39 OpraHMYECKUX BEIIECTBAX KaK O Bubmorexa TOK
p https://m.edsoo.ru/00ae054¢e
COCIMHEHHMSIX yTIIepo/ia
40 Kpemuuii u ero coequHeHus Bubmorexa OK
P https://m.edsoo.ru/00ae080a
[IpakTnueckast pabora Ne 5. Pemenue
41 SKCIEPUMEHTAIBHBIX 3a7a4 10 TEME bubnuorexa [JOK
«Baxknenmme HeMeTaIIbl U UX https://m.edsoo.ru/00ae0bf2
COEIUHEHUS
4 O0001IeHNE U CUCTEMATH3AIIUS
3HAHUHU
Kontponbnas padota Ne3 mo teme
43 «Baxknaenmme HeMeTaIbl U UX Bubmorexa OK
https://m.edsoo.ru/00ae0el8
COEIUHEHUSD
OO6m1as XxapakTepuCTUKa XUMHUECKUX
9JIEMEHTOB — METAJIJIOB.
44 MeTtanauueckas CBSI3b U bubmuoreka [{OK

METAJUINYECKasd KPUCTATUIMYECKAS
pemérka. PU3n4YeCcKre CBOMCTBA
METaJUIOB

https://m.edsoo.ru/00ael103e
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XUMUYeCKHEe CBOMCTBA METAJJIOB.

bu6nmoreka [JOK

45 OIEKTPOXUMHUYECKUH P
p N pA https://m.edsoo.ru/00ael 156
HaIpsKEHUH METaJIOB
O61ue cnocoObl MoTy4YeHUs
MertaioB. CriaBel. BeluncieHus mo
46 aBHEHUAM XUMHUYECKUX PEAKIIUNA bubmaorexa LIOK
yp PeaKIuH, https://m.edsoo.ru/00ae1156
€CJIM OJTUH U3 PEareHTOB COJCPIKUT
MpUMeECH
47 IlonsaTHE O KOPPO3NH METAIIOB Bubmorexa OK
PP https://m.edsoo.ru/00ael1278
bubmnoreka IIOK
48 €JI0YHbIE METaJIIbI
m https://m.edsoo.ru/00ael4b2
49 OKcuIbl ¥ THAPOKCUIBI HATPUS U bubnnoreka 1JOK
KaJIis https://m.edsoo.ru/00ae14b2
50 [IlenoyHO3eMENBbHBIE METAIIIBI — bu6mmoreka [{OK
KaJbIIUA U Maroui https://m.edsoo.ru/00ael5e8
51 Bakueliniie coefMHEHUS KaJILIUS Bubmorexa TOK
g A https://m.edsoo.ru/00ael5e8
57 JKécTkoCcTh BOJIBI M CITIOCOOBI €€ bubmuoreka [{OK
YCTpaHEHUS https://m.edsoo.ru/00ac1886
[TpakTudeckas padora Ne 6 o Teme
53 "KEcTKOoCTL BOJIBI I METOJEI €8 bubmmorexa TIOK
" A a https://m.edsoo.ru/00aelae8
YCTpaHCHUS
bu6mmorexa [JOK
54 AmroMuHuit
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOMCTBA OKCHIA U bubnuoreka [IOK
TUAPOKCUIA https://m.edsoo.ru/00aelc64
56 Keneso Bbub6mmorexa [JOK
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https://m.edsoo.ru/00ael1d86

OKcuapl, THIPOKCHIBI U COJIU KENe3a

bubnnoreka 1JOK

57
(IT) m »xene3a (III) https://m.edsoo.ru/00ae35¢e6
53 O0600611eHne U cucTeMaTH3aus
3HAHUU
IIpakTuyeckas padora Ne 7. Pemienue
59 SKCIIEPUMEHTAJIbHBIX 33724 110 TeME bubnmorexa [JOK
«BaxHenmme MeTaJlyIbl U UX https://m.edsoo.ru/00ae3de8
COCJIUHEHUS
Boruncnenus no ypaBHEHUSIM
XUMHUYECKUX PeaKlUid, eClId OJIUH U3
60 peareHToB JaH B U30bITKE WIN bubnnorexa [IOK
COJICPKUT TpUMeECH. Beruncienus https://m.edsoo.ru/00ae1750
MacCOBOM J0JIM BbIXOJa IPOIYKTa
peaxiuu
61 O0001IeHEe U CUCTEMAaTU3aIUA
3HAHUU
Kontponbnas padorta Ne4 no teme
62 «BaxHenmme MEeTaJlyIbl U UX
COCTMHCHHUS
63 BemectBa u matepuansl B bu6nmoreka [JOK
IIOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3{50
64 XHUMUYECKOE 3arpsi3HEHUE bubnnorexa [JOK
OKpY>Karoleu cpebl https://m.edsoo.ru/00ae4270
65 Ponps xumuu B permennn bubnnorexa [JOK
IKOJIOTHYECKUX MPOOIEM https://m.edsoo.ru/00ae4270
66 PesepBubIil ypok. O6001IeHIE 1 bubmmorexa [JOK

CHCTeMaTHu3alMs 3HaHUI

https://m.edsoo.ru/00ae0d0a



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae1d86

67 PesepBHbIil ypok. O600mIeHIE 1 1 bubnnorexa [JOK
cucTeMaTH3alus 3HaHuH https://m.edsoo.ru/00adb33c¢
68 PesepBHeIit ypok. O600ICHNHE 1 | bubmuotexa [JOK
cucTeMaTu3alus 3HaHuH https://m.edsoo.ru/00ad9cb2
OBILIEE KOJIMYECTBO YACOB I1O0 68

I[TPOTPAMME



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00adb33c

YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYHEHUKA

» Xumus, 8 knacc/ ['abpuensa O.C., Octpoymos U.I"., Cnaaxos C.A.,
AxknmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»
* Xumus, 9 knacc/ 'abpuensu O.C., Octpoymon U.I'., Cnankos C.A.,

AKIII/IOHCpHOC 06IIICCTBO «H3mareabcTBO «HpOCBCIIIeHI/IC»

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

1. 'a6puensu O. C., Bockoboiinukosa H. I1., Surykosa A. B. HactonbHas
KHUTA yuutens. Xumus. 8 ki1.: Metoauueckoe nocodue. - M.: Ilpoda, 2021.
2. T'abpuensu O. C., AmykoBa A. B. Tetpanp 1uist 1a00paTOPHBIX OMBITOB U
npakTrudeckux padort. 8 k1. K yuedbnuky O. C. 'aGpuensna « XuMus. 8 Kiaccy.
M.: [poda, 2022.

3. l'abpuensn, O. C. Meroauueckoe nocooue k yueonuky O. C. ['abpuensna
«Xumusy. 8 kimacc / O. C. 'abpuensa. — M. : Jlpoda, 2021. — 109.

4. T'abpuensH, O. C. Meroauueckoe nocodue k yueonuky O. C. ['abpuensina
«Xumus». 9 knace / O. C. 'abpuensa. — M. : [poda, 2021. — 108.

5. Xumus : TexHosorndeckue kapthl kK yueonuky O. C. 'aGpuensina « Xumus.
8 kimacey : metoaudeckoe nocobue / JI. . Acanoa. — M. : [Ipoda, 2020

6. Xumus : TexHosorndeckue kapTol K yueonuky O. C. 'abpuensna « Xumus.

9 kimacey : metonuueckoe mocodue / JI. . AcanoBa. — M. : JIpoda, 2018



7. Xumus. 8 ki1.: KoHTpoasHbIe U TpoBepouHbie padboThl K yueOHuky O. C.
INabpuensna «Xumus. 8» / O. C. 'abpuensn, [1. H. bepeskun, A. A. Ymakosa

u ap. - M.: [lpoda, 2022. nanubie

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETHU
UHTEPHET

http://www.chemnet.ru ['azeta « Xumusi» u caliT Ay yuaurens «5 uay Ha ypok
XUMUD)

http://him.1september.ru Enunas xomiexuust LIOP: TlpeameTHas kosmekius
«XUAMUD)

http://school-collection.edu.ru/collection/chemistry EcrecTBenHo-Hay4HbIE
sKkcriepuMenThl: xumus. Komneknus Poccuiickoro o6mieo0pa3zoBaTeIbHOTO
nopTana

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. AnukbepoBoii

http://www alhimik.ru Beepoccuiickast onumIinaaa mKoJIbHUKOB 110 XUMUHU
http://chem.rusolymp.ru Opranudeckas XuMus: JIEKTPOHHBIA YICOHUK JIJIsI
CpPEIIHEM IIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: STIEKTPOHHBIA YIEOHUK
http://www hemi.nsu.ru OTKpBITBINA KOJIEIK: XUMUS
http://www.chemistry.ru JluctaHumonHasi onuMnuaaa no XuMHUH:

TEJIEeKOMMYHUKAIIMOHHBIN 00pa30BaTEIbHBIA MPOEKT



https://resh.edu.ru/ Poccuiickas 3ieKTpoHHasl IIKOJIa

https://fipi.ru/oge ®UIIA - OI'D
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