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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;

— TMpEeACTaBJICHUN 00 DIIEKTPOIUTHUYECKOW JUCCOIMAIIMKM 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 pa3BUTOM JIMYHOCTHU, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEILHOMY TPUHATHIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM JKU3HU;

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

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

— (dopmupoBanue o0O0meH (YHKIMOHATLHON W  €CTECTBEHHO-HAYYHOU
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 O0OyYalOmMUXCS TYMaHHCTHUYECKHX OTHOIIEHUH,
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, B3auMoAeicTBHE Kere3a ¢ pactBopoM conu meau (1),
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 BoJOopojAa (ropeHue), B3auMozeiicTBue Bojgopoaa ¢ okcugom meau (11)
(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,
u3yueHue B3aumojeiicTBus okcuga menu (II) ¢ pacTBopomM cepHOMl 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).



Mesricnpeomemmnule ceasu

Peanuzanusa MeXNpeaIMETHBIX CBA3CH MPU M3YYEHUM XUMHUM B 8 Kiacce
OCYILIECTBJISIETCSL 4e€pe3 HCIOJIb30BaHUE KaK OOIIMUX €CTEeCTBEHHO-HAYYHBIX
MOHSTUM, TAK U MOHSATHM, SBIISIIOIINXCS CUCTEMHBIMU JUISl OTJACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'0 [UKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE TMOHATHUS: HAay4dHBIM (pakT, TMIoTes3a, Teopusl,
3aKOH, aHalu3, CHHTE3, KiIaccupukaius, NIEePUOJAUYHOCTb, HaOIOACHUE,
AKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBICHUE.

dusznka: marepus, aTroM, OJEKTPOH, MPOTOH, HEWTPOH, HOH, HYKIIH]I,
W30TOMbI, PAAMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKUM 3apsij, BEIIECTBO, TEJO,
00bEM, arperaTHoe COCTOSIHUE BEIEeCTBA, a3, (PU3MUYECKUE BEIIMYUHBI, €AUHUIIBI
W3MEpPEHUS, KOCMOC, TIAHETHI, 3BE€3/1b1, COJIHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadms: armocdepa, rumpochepa, MHUHEpaIbl, TOPHBIE IOPOJIBI,
TMOJIE3HBIE UCKONIAEMbIE, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemrecTBo U XumMmu4eckasi peakius

ITeproanueckuii 3akoH. [leproauueckas cucteMa XUMUYECKUX 3JIEMEHTOB /I.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHHUHM CBOWMCTB
XUMHYECKUX DJJIEMEHTOB TMEPBBIX TPEX TNEPUOJOB, Kalus, KaIbIUd MW UX
COCIMHEHUH B COOTBETCTBHHM C IIOJOXKEHUEM »JJIEMEHTOB B Ilepuoamueckoi
CHUCTEME U CTPOCHUEM MX aTOMOB.

Ctpoenue BemiecTBa: BHUIBI XUMHYECKOW CBA3U. THIBI KPUCTAIIMYECKUX
PEWETOK, 3aBUCHMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHUYECKOU CBS3H.

Knaccudukaiys u HOMEHK/IaTypa HEOPraHWYECKUX BEIECTB. XHUMHYECKHE
CBOMCTBA BENIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KjlaccaM HEOPraHWYeCKUX
COEMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BELIECTB.

Kiraccudukanys XuMUYeCKUX peaKIuid 10 pa3IMYHbIM IMpHU3HaKaM (110 YUCITY
M COCTaBy YYacCTBYIOIIMX B pEaKIMH BEIIECTB, MO TeIuioBoMy 3(GdeKTy, o
M3MEHEHUIO CTENEHeW OKMCIICHUS XUMHYECKUX DJIEMEHTOB, MO OOPAaTUMOCTH, IO
Y4acTHUIO KaTajlu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKIIMU, TEPMOXUMHUUECKUE
ypaBHEHHUS.

[Tonarne o ckopoctu xumuyecko peaknuu. [loHsTHe 00 OOpaTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsITHE O TOMOTe€HHBIX U T€TEPOreHHBIX
peakuusx. [lonsitne o karanuse. [loHsTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BJIMSIOIINE HAa CKOPOCTh XHMHUYECKOW PEAKIMU W TMOJIOKEHUE XHUMHUYECKOrO
PaBHOBECHSI.



OKHCITUTETPHO-BOCCTAHOBUTEIBHBIE  PEAaKIUU,  DJIEKTPOHHBIM  OayiaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHOMN peaKkiuu. CocraBienue ypaBHEHUI
OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIUA C  HCHOJIB30BAaHUEM  METOJIA
AIEKTPOHHOTO OanaHca.

Teopust HNEKTPOIUTHUECKON JUCCOUALINU. DIEKTPOIUTHI U HEANEKTPOJIHTHI.
KaTtnonsl, annonsl. MexXaHW3M [IUCCOLMALMU BELIECTB C PA3JIUYHBIMU BHIAMHU
xumMuuecko cBszu. CreneHs auccoruanuu. CUIbHbBIE U CIa0bIe dJIEKTPOIUTHI.

Peakuuu nonHoro oOMeHa. Y cioBusi MPOTEKAHUS peaKii HOHHOTO OOMEHa,
MOJHBIE M COKpAalllEHHbIE HMOHHBIC YypaBHEHHs peakuuil. CBOWCTBa KHCIIOT,
OCHOBAaHMM U COJIGM B CBET€ IMPEJCTAaBICHHH 00 d3JIEKTPOJUTHYECKOM
nucconanuu. KauecTBeHHbIE peakiiuu Ha MOHBL. [ToHATHE O THAPOIM3E CONEN.

Xumuueckuit IKcnepumenm:

O03HAKOMJIEHUE C MOJCIISIMU KPUCTAIIMYECKUX PEHIETOK HEOPTraHUYECKHUX
BEIIECTB — METAJUIOB M HEMeTayuioB (rpaduTa M aiMasa), CIOKHBIX BEIECTB
(xJmopua HaTpusi), UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKON pEaKIUH
OT BO3JCHUCTBUS PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHUE DJIEKTPONPOBOJAHOCTH
pacTBOpPOB BEUIECTB, IMpOLECCAa IUCCOLUMAIMU KHCIOT, MICIOYEH U COJIeH
(BO3MOXXHO ~ HCMOJB30BAHME BHUJEO  MaTEpHUaNIOB), IPOBEICHHUE  OIIBITOB,
WUTIOCTPUPYIOLIMX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii  HOHHOro  OoOMeHa
(oOpazoBaHue oOcajka, BbIJCICHHE Ta3a, O0O0pa30BaHHE BOJbI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ OPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu paszoKEHHs, COSUHEHUS), paclO3HABaHUE HEOPTaHUYECKUX
BEIIECTB C TIOMOIIBIO KAueCTBEHHBIX pEaKkIMid Ha HOHBI, pElIeHUe
AKCIEPUMEHTAIBLHBIX 3a]1a4.

HemeTayibl U MX cOeIMHEHUS

OO6mast xapaktepucTtuka rajoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okuciaeHus. CTpoeHue W (Qu3nyecKkue CBOWCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XHMHUYECKHE CBOMCTBA HA MpHUMEpPE  XJopa
(B3auMOACICTBHE C MeETalUlaMHM, HEMETaJulaMH, IlejioyaMu). XJIOPOBOJOPOI.
ConsiHast KucCI0Ta, XUMUYECKHE CBOICTBA, MOJYy4Y€HHE, NMpUMeHeHue. JleiicTBue
XJOpa U XJIOPOBOAOPOJA HA OPraHM3M YEJIOBEKA. BakHeHIIHne XJIOpUAbl U HUX
HAXOX/ICHUE B PUPOJIE.

OO6mast xapaktepuctuka 3meMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue W (u3nUecKre CBOMCTBA
MPOCTBIX BEIIECTB — KUCJIOPOAa U CePbl. AJUIOTPONHBIE MOIUDUKAIIMKM KUCIOpOaa
U cepbl. XUMUYeckue cBoiicTBa cepbl. CepoBOIOpPOA, CTpOEHUE, (pU3nyecKkue u
XUMU4Yeckue cBorcTtBa. OKCHABI Cepbl KaK MPEACTaBUTENN KUCIOTHBIX OKCHJIOB.
Cepnast kucloTa, (QU3WYECKHME U XUMHUYECKHME CBOMcTBa (oOmume Kak
MpeACTaBUTENd Kjacca KHUCIOT U crnenuduyeckue). XHUMHUYECKHE pPEeakluu,



JeKalyue B OCHOBE MPOMBIIUICHHOTO CIOC00a TOJNYYeHHS CEpPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucnoThl. Conu CepHON KUCIOThI, KAYECTBEHHAs! peakuus Ha
cyinbdar-uoH. Haxoxnaenue cepsl U €€ COEAUHEHUM B TPUPOJE. XUMUUECKOE
3arpsi3HEHUE OKPYXKAIOIIEH Cpellbl COCNMHEHUSMH Cepbl (KUCIOTHBIE TOXIH,
3arpsi3HEHHE BO3/AyXa M BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHUS.

OO6mast xapakrepucTuka 3J1eMeHTOB VA-rpyrmmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIE CTENEHU OKUCICHMs. A30T, pacnpOoCTpaHEHHE B MPUPOJIE,
(dbuzmyeckre U Xumudyeckue ceoricTea. KpyroBopot azora B npupoje. AMMHAK, €ro
(bu3nYecKre 1 XUMUYECKHUE CBOMCTBA, MOJMydYeHue u npuMeHerune. Coim aMMOHUS,
X (pU3NYECKHe U XMMHYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoJiydeHue, (PU3MYECKUe U XUMHUYECKHE
cBolcTBa (0OIIME Kak TMPEACTaBUTENS Kjacca KHUCIOT M crenuduyeckue).
Hcnonp3oBaHWe HUTPATOB U COJIEM aMMOHHMS B KayeCTBE MHHEPAIbHBIX
ynoopennii. XuMUYeCKOe 3arpsi3HEHUE OKPY Kalollel cpe/ibl COSIMHEHUSIMH a30Ta
(KUCIIOTHBIE JOXKIW, 3arpsi3HEHHWE BO3AyXa, MOYBBI M BoaoéMoB). Docdop,
ajuioTponHeie Mogudukanuu gocdopa, puznueckue M XUMHYECKHUE CBOWCTBA.
Oxkcup docdopa (V) u pochopHas kucinora, pu3ndeckue 1 XUMUYECKUE CBOMCTBA,
nonyuenue. Mcnonb3zoBanue pocharoB B KauecTBe MUHEPATBHBIX YAOOPEHHIA.

O6mas xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKUCICHHS.  YTIEpoh,  auIOTPOIHBIE
MOAU(PUKAIINKA, PACHIPOCTPAaHEHHUE B TMpupoae, (GU3NYECKUE U XUMHUYECKHE
cBoiicTBa. Ancop6uusi. KpyroBopot yriepoaa B mpupojae. Okcunbl yriaepojaa, ux
¢u3uyeckre M XUMHUYECKHE CBOMCTBA, JIEMCTBHE Ha JKUBBIE OPTraHU3MBI,
MOJIy4YeHHE U TMPUMEHEHUE. DKOJOTUYECKHE MPOOJEMBbI, CBA3AHHBIE C OKCHUJIOM
yraepona (IV), rumote3a mnoOanbHOTO MOTEIJICHUS KIMMAaTa, TapHUKOBBIN
s dexT. YronbpHas KucaoTa U €€ coiu, ux (GU3NYEeCKue U XMMHYECKHE CBOMCTBA,
nmojlyuyeHue U TmpuMeHeHue. KauecTBeHHass peakuuss Ha KapOOHAT-HOHBI.
Hcnons3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO35HCTBE.

[lepBoHaUaNbHBIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCAMHEHUSIX
yraepojia (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, YTaHOJ, TIIMUEPUH, YKCYCHAas KUCIIO0TA).
[IpupoaHbple HMCTOYHUKUA YIJIEBOJOPOAOB (yrojib, HPUPOAHBIA Ta3, HEPTH),
MPOIYyKThl WX TmepepaboTku (O€H3WH), UX POJb B OBITY M TPOMBIIUICHHOCTH.
[TonsiTue 0 GMOIOrMYECKH BaXKHBIX BEIIECTBAX: XKUPaX, OelIKax, yriaeBoJax — U ux
poJii B OKM3HM 4YeloBeka. MarepuaribHOE€ €IUHCTBO OpPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

KpemHunii, ero ¢usnueckne W XUMHUYECKHE CBOMCTBA, TOJYyYCHHE W
npuMmeHeHnne. CoenuHeHus KpemHust B mnpupojge. OOmue mnpencraBieHus o0
okcune kpemaus (IV) u kpemHueBoit kuciore. CUIUKATHI, UX HCIOJIb30BAaHHE B



ObITYy, B TIPOMBIIIUICHHOCTH. BakHelIne CTpouTenbHbIE MaTepHalbl: KepaMuKa,
CTEKJIO, IIEeMEeHT, 0eToH, xkeye300eToH. [Ipobnembl 0e30MacHOro MCHOIb30BAHMS
CTPOUTEIBHBIX MAaTEPUAIIOB B TIOBCEHEBHOM KU3HHU.

Xumuueckuil IKcnepumenm:

H3y4eHUE 00pa3I[OB HEOPTaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCIOTHI,
NPOBE/ICHNE KAUE€CTBEHHBIX PEAKIMil Ha XJIOPUI-UOHBI U HAOIIOJEHUE TIPU3HAKOB
WX TIPOTEKAHMS, OMBITHI, OTpaxkaromue (U3NIECKUE M XUMHUYECKHE CBOMCTBA
TaJIOTEHOB M MX COEJUHEHUN (BO3MOYKHO HCIOJIb30BAaHUE BUIECOMATEPHUATIOB),
O3HAKOMJICHHE C O0Opa3lamMu XJOPUAOB (TaJOTE€HUIOB), O3HAKOMJICHHE C
oOpaslamu ceppl M €€  CcOeauHEHUs MU  (BO3MOXKHO  HMCIOJIb30BaHHE
BHJIEOMATEPUAIIOB), HAOJIOJACHUE Mpollecca OOYIIIMBAaHUS caxapa IMoJj JACHCTBUEM
KOHIECHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3YyYEHUE XUMHUUYECKHX CBOWCTB
pa30aBIEHHOMN CEPHOU KUCIIOTHI, MPOBEJCHNE KaUeCTBEHHON PEaKInK Ha CyIb(dat-
WOH U HaOMIofieHWe Mpu3HaKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3NYECKUMHU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COECIAUHEHHH (BO3MOXKHO HCIOJIb30BAHKE
BHJIEOMATEPHUAIIOB), oOpa3iiaMu a30THBIX U (POCPOPHBIX YIOOpEHUH, MOTyUYeHHE,
coOupaHue, pacrmo3HaBaHWE W M3YYCHHE CBOWCTB aMMHaKa, IPOBEICHHE
KaueCTBEHHBIX PEAKIMN HAa MOH aMMOHUA U GocaT-uOH U U3yUCHHE NPU3HAKOB
UX [IPOTEKAHHUsl, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTBI C MEJIbIO
(BO3MOKHO WCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3Yy4YECHHE MOJENnen
KPUCTAJUIMUECKNX PEmETOK anmasza, rpadura, ¢yaepeHa, O3HAKOMIIEHHE C
pOLIECCOM  aJCOpPOLIMKM  PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIJIEM H
YCTPOMCTBOM NPOTHBOras3a, MoJydeHHe, cOOMpaHue, paclo3HaBaHUE U U3yueHUE
CBOMCTB YIJIEKMCIIOrO ra3a, MpOBEJICHUE KayeCTBEHHBIX peakuuid Ha KapOOHAT U
CUIMKAT-MOHBl W HW3YYEHHE TNPU3HAKOB HUX MPOTEKaHMs, O3HAKOMIIEHHE C
OPOAYKIMENH CUJIMKATHOW MPOMBIIUICHHOCTH, PEUIEHWE HSKCIEPUMEHTAIbHbBIX
3az1a4 o reme «BakHele HeMeTaluIbl 1 UX COSIUHEHUS.

MeTajibl 4 UX COCAMHEHUS

OO0mast XxapakTepUCTHUKAa XUMHUYECKUX JIEMEHTOB — METANIOB HA OCHOBAHUH
ux nojoxenus B Ilepuoauyeckoil cucreme xumuueckux osneMeHToB J[. .
MenneneeBa u ctpoeHuss atToMoB. CTpoeHHE METAIIOB. MeTtaiuinueckas CBA3b U
METAIMYECKAsT ~ KPUCTAUIMYECKass  PEIIETKA.  DJIEKTPOXUMHUYECKUH  pAX
HarpsHkeHU MeTauioB. Ou3ndeckne U XMMUYECKHE CBOMCTBA MeTauioB. O0miue
CrocoObl ToydeHus: MeTauioB. [loHATHE O KOpPpPO3UU METAJIOB, OCHOBHBIC
crocoObl 3amuThl WX OT Koppo3uu. CrjaBbl (CTalb, YyTyH, AIOPATIOMHHUH,
OpoH32a) ¥ UX MPUMEHEHUE B OBITY U IPOMBIIIEHHOCTH.

[Ilenounsle MeTauibl: MOJIOKEHUE B [leproanyeckoil cucTeMe XMMUYECKUX
sanemeHToB JI. M. MenzeneeBa, CTpOEHHE UX aTOMOB, HaXOXKJECHHE B IPHUPO/IE.
dusnyeckre U XMMHUYECKUEe CBOMCTBA (Ha mpumepe HaTtpusa U Kayus). 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
XUMHUYECKHE CBOMCTBA xene3a. OKcubl, ruApokcu bl 1 cou xxenesa (II) u xeneza
(IIT), ux coctaB, CBOMCTBA U MOJyYCHUE.

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 xene3za (II1), meau (II), HabmroeHNE U ONMKCaHUE POILIECCOB OKPAIIMBAHUS
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).



Mesxicnpeomemmbwle cea3u

Peanuzanusi MeXnpenMeTHBIX CBSI3e€H IMpH M3yYeHHMM XUMHUHM B 9 Kiacce
OCYIIECTBIISIETCSI 4epe3 HCIOIb30BAaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX
MOHSTHUN, TaK ¥ TOHATUH, SBISIFOIIMXCS CUCTEMHBIMH JIJIsl OTJENBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATHUSA: HAYYHBIM (DAaKT, THUIIOTE3a, 3aKOH,
TEOpHs, aHamu3, CHHTE3, KIacCUpUKalUsi, TMEePUOJNIHOCTh, HAOIIOICHNUE,
HKCIIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHE, MOJEb, SBICHHUE, NapPHUKOBBIN
a3 PeKT, TEXHOIOTHS, MaTePHAIIBI.

®dusuka: Marepus, aTroM, OJJIEKTPOH, TNPOTOH, HEHUTPOH, HOH, HYKIH],
M30TOIbI, PaJMOaKTUBHOCTh, MOJIEKYJa, JJIEKTPUUYECKUI 3apsiji, MPOBOTHUKH,
MOJMYPOBOJHUKY, AUDICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TeI0, O0BEM,
arperaTHoe COCTOSIHHUE BEIIECTBA, ra3, pacTBOpP, pACTBOPUMOCTb, KPUCTAILITNYECKAS
peméTka, CIUIaBbl, (PM3MUECKUE BEIMYWHBI, €JMHUIBI U3MEPEHUsl, KOCMHUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COTHIIE.

buonorusi: ¢orocuHTes, nbIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIC
yA00peHusi, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, MUTATEIbHbIE BEIIECTBRA.

['eorpadusa: armocepa, ruapochepa, MuHepanbl, TOpPHBIE MOPOJIHI,
MOJIE3HBIE UCKOTIaeMbI€, TOTIIIUBO, BOJAHBIE PECYPCHI



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IPOI'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
NEATEIbHOCTH MO  IOJYYEHHIO HOBOTO  3HAHUA, €ro HHTEPHpETAInH,
peoOpa30BaHUI0 U TPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX M HOBBIX CUTYaIIHIX.

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

JIOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpAaCKpbIBaTh CMBICI OCHOBHBIX XHUMHWYECKHX MOHSATHUW: aTOM, MOJIEKYJa,
XUMHUYECKUH JJIEMEHT, MPOCTOE BEIIECTBO, CIO0KHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOAHOPOAHAs), BaJIECHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAash Macca,
MaccoBas JI0JIsl XUMHUYECKOTO AJIEMEHTa B COSIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJ], KHCIJIOTa, OCHOBAHHE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHCIICHUS, XUMHUYECKasi pPeaKius, KiIacCUu(PUKalMs peakiuil: peakiuu
COCIMHEHUSA, PEaKIUU Pa30XKEHUs, PEAKIUU 3aMEIICHUs, pPEaKIuu
oOMEHa, 3K30- U SHIOTEPMUUYECKUE PEAKIIUU, TETUIOBOM PPEKT peakiuu,
SIpO aToMa, JJEKTPOHHBIM CJIOW aToMma, aTOMHas OpOUTallb, PAJAUYC
aTOMa, XMMHUYECKasi CBSI3b, MOJISIPHAS M HETMOJSAPHAs KOBAJIEHTHAS CBS3b,
WOHHAs CBS3b, MOH, KATUOH, aHWUOH, PAcTBOpP, MAaccoBas JI0Js BEIECTBA
(IporeHTHAs! KOHIIEHTpAIs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aWUMOCBSI3b OCHOBHBIX XHUMHUYECKUX TMOHATHUU W
MPUMEHSThH 3TU MOHSATHUS MPU OMKUCAHUU BEIIECTB U X MPEBPAIICHUI;

e HCIMOJb30BaTh XHWMHUYECKYI) CHUMBOJHUKY JUIsl COCTaBJICHHS (HOpPMYT
BEILECTB M YPABHEHUN XUMHUUYECKUX PEAKIINIA;

e OIpEIENsATh BAJIGHTHOCTh aTOMOB 2JIEMEHTOB B OMHAPHBIX COCIUHECHUSX,
CTENEHb  OKWUCIIEHHS  BJEMEHTOB B  OMHApHBIX  COCIMHEHUSX,
MIPUHAJIEKHOCTDh BELIECTB K ONPEACIEHHOMY KJIACCy COECAMHEHHMN IO
dbopmynam, BHJ XUMUYECKOM CBsi3M (KOBaJeHTHasT W HOHHAasg) B
HEOPraHUYECKUX COCIUHEHUSX;

e packpbiBaTh cMbIcH [lepuonnueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAHHUE IEPUOJAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKUX 3JIEMEHTOB OT HX MOJ0KeHUs B llepmoanueckoi cucreme,
3aKOHOB COXPAHEHHUsSI MAacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHS, 3aKOHA ABOTrajipo;

e ONHUCHIBATH W XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuognyeckoit
CUCTEMBbl XMMHMYECKHUX OJJIEMEHTOB: pa3iaudaTh I[IOHATHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobouynas noarpynna (b-rpymnmna)», Masnsie u
OOJIbIlIME TEPHUOJIbI, COOTHOCUTh OO0O3HAYCHHUs, KOTOPhIE HUMEIOTCA B
tabmuie «llepmomnueckass cucrtemMa xuMmudeckux diemeHToB [J[. U
MeHneneeBay ¢ UHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



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

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HECOPraHUYECKUE BEIECTBA,
XUMUYECKUE peakiuu (MO YUCITYy M COCTaBY YUYaCTBYIOUIUX B PEAKIIUU
BEIIIECTB, M0 TEIUIOBOMY (D dexTy);

XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOWCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPIKIasi OMUCAHUE TTPUMEpPAMU MOJIEKYJISIPHBIX
YPaBHEHHMM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX Kauy€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUSI XUMHUYECKUX TPEBpAIEHUNA B
Pa3IMYHBIX YCIIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJSIPHYIO U MOJISIPHYIO  MaccChl
BEII[ECTB, MAaCCOBYIO JIOJI0 XHWMHUYECKOTO »JJeMeHTa 1o Qopmyie
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PeaKInu;

MPUMEHSITh OCHOBHBIC OIEpPallUi MBICIUTENBHON AESATEILHOCTH — aHAIINU3
U CHHTE3, CpaBHEHHE, 0000IIeHHEe, CHCTeMaTH3aIliio, KiIacCH(pUKAIHUIo,
BBISIBJICHUE TPUYUHHO-CIICICTBEHHBIX CBA3EH — JJIs M3Y4YEHUS CBOWCTB
BEIIECTB U XUMHUYECKMX PEAKIUM, €CTECTBEHHO-HAYYHbIE METO/IbI
MO3HAHUSI — HAOIIOJICHUE, U3MEPEHUE, MOJIETUPOBAHUE, HKCICPUMEHT
(peaJibHbBII 1 MBICIICHHBIN );

CleoBaTh  NpaBWJIaM  TOJIb30BAaHUS ~ XMMHYECKOW  TOCYIOoM U
7a00paTOpHBIM  O0OpYyJIOBaHMEM, a TakXKe IpaBWjaM oOOpalleHusl ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMUSIMU 1O BBINOJHEHHUIO
1a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOJIYYEHHUI0O U COOMPAHUIO
ra3oo0pa3HbIX BeIIeCTB (BOJOpOAA M KHUCIOPOJA), TNPUTOTOBICHUIO
PacTBOPOB C OMNPEAECIEHHON MAaCCOBOM JIOJIEM PACTBOPEHHOTO BEIIECTBA,
IJIAHUPOBAaTh U MPOBOJUTH  XUMHUYECKHE  OKCHEPUMEHTHI IO
pacrio3HaBaHUIO PACTBOPOB LIEIOUYEH U KUCIOT C MIOMOIIbIO UHIUKATOPOB
(mrakmyc, dheHondTarenH, METUIOPAHXK U JIPYTHE).

K xoH1y 00yueHus B 9 kjacce npeIMeTHbIE PE3yJIbTaThl HA 0230BOM YPOBHE
JOJKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

pPacCKpbIBaTh CMBICI OCHOBHBIX XUMHYECKUX IOHATHUH: XUMHUYECKUU
AJIIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHUOH, NPOCTOE BEUIECTBO,
CJIIO)KHOE€ BEIIECTBO, BAJIECHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHBb
OKHUCJICHUS, XUMUYECKasl peaKlysi, XUMUYECKasi CBS3b, TEIIOBOM 3(PeKT
peakuuu, MOJb,  MOJISIpHBIM ~ 00BEM,  PAcTBOp,  AJIEKTPOJIUTHI,
HEAJIEKTPOJIUTBL, JJIEKTPOJIMTHYECKAsT JUCCOLMALMS, PEaKIUH HOHHOIO
oOMeHa, Karajqu3arop, XHMHYECKOe paBHOBecHe, oOOpaTUMble H



HEOOpaTUMBIE PEAKIMH, OKHCIUTEIIbHO-BOCCTAHOBUTEIIbHBIE PEaKITNH,
OKWCIIUTENIb,  BOCCTAHOBUTENIb, OKUCJIEHHE H©  BOCCTAHOBJICHUE,
ajutoTponusi, aMm(pOTEPHOCTh, XUMHUUYECKasl CBsI3b (KOBaJICHTHAsi, UOHHAas,
METAJIMYECKasi), KpUCTAIMYECKass pemeTka, KOppo3usi METalIoB,
CIUIaBbl, CKOPOCTb XHMMHUYECKOM pEaKUHUH, NPEAEIbHO JOIyCTUMAas
koHueHrpanus [TJIK BemiecTna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XHMHUYECKHX TIOHATHUH U
MIPUMEHATH T MOHITHUS MPHU OMMMCAHUU BEIIECTB U UX NPEBPAILLICHUN;
UCIIOJIb30BaTh XUMUYECKYI0O CHMBOJIMKY JUJIS COCTaBleHUs (HOpMyI
BEILECTB M YPABHEHU XUMHUUYECKUX PEAKIINIA;

ONPEAEIATh BAJICHTHOCTh U CTENEHb OKUCIECHHUSI XUMHYECKUX 3JIEMEHTOB B
COCMHEHUAX PA3JIMYHOTO COCTaBa, MPUHAMICKHOCTh BEIIECTB K
OTpeNeNEHHOMY KJIacCy CO€IWHEHUU 1o ¢dopMmysaM, BHI XUMHUYECKOU
CBs3M (KOBAJICHTHAsl, MOHHAs, METa/NINYeCKas) B HEOPraHUYECKHX
COCIMHEHUAX, 3apsi]l MOHA M0 XUMHUYECKOH dopmylie, XapakTep cpelbl B
BOJIHBIX PAacTBOPaxX HEOPraHUYECKUX COCAWHECHUM, TUM KPHUCTATUTUYECKOU
PELIETKA KOHKPETHOTO BELIECTBA;

packpbiBath cMbIci Ilepuomnueckoro 3akoHa J[. WM. MenpeneeBa wu
JEMOHCTPUPOBATh €ro IOHUMAHUE: OIKUCHIBATH M XapaKTEPU30BAThH
Tabnuuynyo (opmy Ilepuoanmdeckoit CUCTEMbl XUMHUYECKUX 3JIEMEHTOB:
paznuyaTh TOHATUSA «TJaBHas moarpynma (A-Tpynma)y U «mobodHas
noarpynmna (b-rpymnma)», maneie u OoJiblliM€ TEPHOJIbI, COOTHOCUTH
0003Ha4YeHUsI, KOTOpPhIE MMEIOTCS B IEPUOAUYECKOM Taliuie, ¢
YUCIIOBBIMM  XApPAaKTEPUCTHUKAMHU  CTPOCHUS  aTOMOB  XHMHUYECKHUX
AJIEMEHTOB (COCTaB W 3aps] sapa, OOIIee YHUCIO JJIEKTPOHOB U
pacmpeneieHue WX 10 DBJIEKTPOHHBIM CIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB 3JIEMEHTOB M UX COCAUHECHUMN B
npejenax MaJibIX MEPUOJIOB U TJIABHBIX MOATPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YUCIAy M COCTaBy Y4YacTBYIOIIUX B PEaKIMU
BEILIECTB, MO TEIIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEIEHEW OKUCICHUs
XUMHYECKUX DJIEMEHTOB);

XapaKkTepu3oBaTh (OMUCHIBATH) OOIME U CcHenUupUYECKUEe XUMUYECKUE
CBOMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, MOJATBEPXKAAsi OIMNKHCAHUE
MpUMEPAMH MOJIEKYJISIPHBIX W HOHHBIX YPaBHEHWW COOTBETCTBYIOIIMX
XUMUYECKHUX PEaKIUM;

COCTaBJSATb YPABHEHUS DJIEKTPOIUTUYECKOW JIHCCOLMAIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPAaBHEHUS PEAKIIMKA HOHHOIO



oOMeHa, ypaBHEHHUS pEaKluid, MOATBEPKIAIONUX CYIECTBOBAHUE
TeHETHYECKOM CBSI3U MEXK/Ty BEIIECTBAMH PA3IMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIUTEIIBHO-BOCCTAHOBUTEIBHBIX — PEaKITUi
MOCPEACTBOM COCTaBIIEHUS SJIEKTPOHHOTO OanmaHca ITUX PEeaKIuii;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHSI,
BO3MOXHOCTH TIPOTEKAHUS XUMHUYECKUX IMPEBPAIICHUN B Pa3IMYHbIX
YCIIOBHSIX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIPHYIO  MAacChI
BEII[ECTB, MAaCCOBYIO JIOJI0 XHWMHUYECKOTO »JJeMeHTa 1o Qopmyie
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUUYECKON PEaKIINH;

coON0aTh  MpaBWUjia  MOJB30BAHUSA  XMMHYECKOW  MOCYyAOH H
nabopaTopHBIM  00OpYyJOBaHMEM, a TaKKe IMpaBuia OOpalieHus C
BEIIECTBAMU B COOTBETCTBUUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMUYECKHUX OIBITOB IO TOJIYYEHUIO H COOUPAHHIO
ra3000pa3HbIX BEHIECTB (aMMHUaKa U YTJIIEKUCIIOTO rasa);

MPOBOJUTh  PEAKIMH,  TOATBEPKIAIOIMINE  KAYECTBEHHBIM  COCTaB
pPa3TUYHBIX BEIECTB: PACIO3HABATH OMBITHBIM MYyTEM XJIOPHUI-, OPOMU/I-,
uoaua-, kKapOoHat-, ¢ocdar-, cuiukar-, cyiabdar-, THAPOKCUI-UOHBI,
KaTHOHBI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIHWE B
BOJIHBIX PACTBOpPAX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSATH OCHOBHBIEC OIEPAIlMU MBICIUTEILHON JEATENbHOCTA — aHAJU3
M CHHTE3, CpaBHEHHE, O0O0OOIIEHHE, CHUCTEeMaTU3alluI0, BBISIBICHUE
MPUYUHHO-CJICICTBEHHBIX CBSA3€H — 11 M3YYCHHUS CBOWCTB BEIIECTB H
XUMUYECKUX PEaKIUid, eCTeCTBEHHO-HAyYHbIE METOAbl TO3HAHUS —
HaOJI0ZICHUE, M3MEpPEHUE, MOJCIMPOBAHUE, DKCIEPUMEHT (peasibHbIA U
MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KVIACC
KoandyecTBO 9acoB
Ne HaunMenoBanue pa3iesioB u DJIeKTpOHHBIe (HU(POBHIE)
KonTposabHbie IIpakTn4yeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTejibHbIE PECYPChI
padoTbl padoThI
Pa3nen 1. [lepBoHavaiabHbIe XUMHUYeECKHE MOHATHSA
XuMusi — BaxkHast 00J1aCTh

L1 €CTECTBO3HAHUS U 5 0 ) bubmmoreka [{OK

' MPAKTUYECKON JIEITEIIbHOCTH https://m.edsoo.ru/7f41837¢

YyeJIOBEKa

12 BemecTBa u xuMuuyeckue 15 | 0 bu6nuorexa [JOK

' peakunu https://m.edsoo.ru/7f41837¢

Hroro no pazneny 20

Pa3zgea 2. BaxxHelinue npeacTraBuTe/ i HEOPraHM4eCKMX BellecTB
21 Bosnyx. Kucnopon. [lonstue 6 0 0 bubnuoreka IIOK

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

' M COJISIX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [Tonsitue 00 5 1 1 bu6mmoreka [IOK

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

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

Hroro no pazneny 30

Pasnen 3. llepuoanueckuii 3axon u [lepuoanyeckas cucrema xumudecknx 3j1eMeHToB /I. . MenaeneeBa. CTpoeHue aToMOB.
Xumuyeckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIC PeaKIul




[Tepuonnueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 but6mmoreka [IOK
XUMHYECKUX d1eMeHTOB /JI. . https://m.edsoo.ru/7f41837¢
MenaeneeBa. CTpoeHue atoma

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

' KHCTHTCIRHO- 8 https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEJIHHBIC PEAKIITNH
Hroro mo paseny 15 e o oo 1SS
PeszepBHOe Bpems 3 bubmorexa TIOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




9 KUIIACC

Konn4yectBo 1yacos DJICKTPOHHBIE
HaumenoBanue pa3aeioB M TeM (audposbie)
Ne i/m P KonTpoabHbl IIpakTH4eckue op
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIC
e padoThbI padoThI
pecypchl
Pa3nen 1. BemecTBo 1 XMMHU4eCKHe PeaKINU
. bubmuoreka [{OK
[ToBTOpEeHME U yriryOieHne 3HaHUN
1.1 5 1 0 https://m.edsoo.ru/7f41a63
OCHOBHBIX Pa3/IeIoB Kypca 8 kjiacca p
bubnanoreka IOK
OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX
1.2 N 4 0 0 https://m.edsoo.ru/7f41a63
peakumii
6
DIIEKTPOJIUTHYECKAS TUCCOIUAIINS Bubmzorexa LIOK
1.3 ] 8 1 1 https://m.edsoo.ru/7f41a63
XUMUYECKUE PEAKIIMU B PACTBOpPAX 6
Hroro no pazgeny 17
Pa3gen 2. HeMeTaJJIBI M X CO€IUHECHHUS
bu6mmoreka [IOK
OO61mas xapakTepucTUKa XUMUYECKIX
2.1 4 0 1 https://m.edsoo.ru/7f41a63
snemeHToB VIIA-rpynmsl. ["anorenst 6
OO01m1ast XapaKTePUCTHKA XUMHUYECKUX bubnuoreka [IOK
2.2 aneMmeHToB VIA-rpynmnsl. Cepa u eé€ 6 0 0 https://m.edsoo.ru/7f41a63
COCIUHEHHUS 6
OO011ast XxapaKTepUCTHKA XUMHYECKUX bubnnorexa [JOK
2.3 anemMeHToB VA-rpynmsl. A3ot, hochop u ux 7 0 1 https://m.edsoo.ru/7f41a63
COEIMHEHUSI 6
2.4 OO0mias xapakTeprucTUKa XUMHYECKUX 8 1 2 bubmuoreka [{OK




sneMeHToB [VA-rpynmnsl. Yriepon u
KPEMHHI U UX COETMHEHMS

https://m.edsoo.ru/7f41a63
6

Hroro no pazneny 25
Paszaen 3. Meraaanl 1 MX COeAMHEHUS
bubmnoreka [IOK
3.1 OO01111€e CBOMCTBA METAJIJIOB 4 https://m.edsoo.ru/7f41a63
6
bubmuoreka [{OK
3.2 Baxueiinme MeTainl 1 UX COSTUHEHUS 16 https://m.edsoo.ru/7f41a63
6
Hroro no pazgeny 20
Pa3nen 4. Xumus u oxkpy:kamomas cpeaa
bu6mmnoreka [JOK
4.1 BemectBa 1 maTepuainsl B )KM3HU YEJIOBEKA 3 https://m.edsoo.ru/7f41a63
6
Hroro no pazgeny 3
bu6mmoreka [JOK
PeszepBHOe Bpems 3 https://m.edsoo.ru/7f41a63
6
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Koaun4yecTBo 4acoB
Jara usydyenus
Ne Tema ypoxa KonTpoa IlpakTiy | Nonnany | Mo dakty | DiIeKTPOHHBbIE
n/n Bcero bHbIE ecKue (uudposbie)
padoThI padoThI oOpa3oBaTe/IbHbIE
pecypchbl
bu6mmoreka [IOK
I [Ipenmet xumuu. Poias XuMuu B )KU3HU 1 0 0 1 Hen https://m.edsoo.ru/7f418
yenoBeka. Tena u BemecTra CEHT 37¢c
bu6mmoreka [JOK
1 He .
2 [ToHsiTve 0 METO/IaX MO3HAHUS B XUMUHU 1 0 0 A hitps://m.edsoo.n/7f418
CCHT 37¢c
[IpakTnueckas padora Ne 1 «IIpaBuia bubmuoreka [IOK
a0O0THI B JTaOOPATOPUH U TIPUEMBI https://m.edsoo.ru/7f418
3 p patop p 1 0 1 2 HeJl CeHT 37
oOpartieHus ¢ 1a00paTOpPHBIM 3¢
000pyIOBaHUEM
bubmuoreka [{OK
4 Yucrele BemecTsa U cmecu. Criocoosl i 0 0 2 men https://m.edsoo.ru/7f418
paszeneHus cMecen CEHT 37c
IpaxTuyeckas pa6ota Ne 2 «Pasnenenue 3 16 Bubmzorexa LIOK
H )
5 cMmecel (Ha mpuMepe OYMCTKU 1 0 1 g https://m.edsoo.n/7f418
b CEHT 37¢
MMOBAPEHHOM COJIN )» =




bu6mmoreka [JOK

3 He .
6 ATOMBI H MOJIEKYTBI A https://m.edsoo.ru/7f41837
CCHT c
bu6mmoreka [JOK
7 XHUMHUYECKHE 3JIEMEHTRI. 3HaKU 4 Hen https://m.edsoo.ru/7f41837
(CMMBOJIBI) XUMUYECKHUX JIEMEHTOB CEHT c
bub6mmoreka [{OK
4 He .
8 TIpOCTHIE | CIOKHBIE BEIECTBA Al https://m.edsoo.ru/7f41837
CCHT C
bu6mmoreka [IOK
1 ne .
9 ATOMHO-MOJIEKYISAPHOE YUeHHE A https://m.edsoo.ru/7f41837
OKT c
3aKO0H MOCTOSTHCTBA COCTABA BEIIECTB. ! bu6morexa [IOK
HE )
10 Xumunueckas Gpopmyia. BaneHtHocTh A https://m.edso0.ru/7f41837
OKT
aTOMOB XHMHYECKHX DJIEMEHTOB <
bu6nmoreka [JOK
1 OTHOCHUTEIIbHAsI aTOMHAsI Macca. 2 Henl https://m.edsoo.ru/7f41837
OTHOCHUTENIbHAS MOJICKYJISIpHAST Macca OKT c
bub6mmoreka [{OK
12 MaccoBas [10J151 XMUMHUYECKOTO JJIEMEHTA B 2 Hen https://m.edsoo.ru/7f41837
COCIMHECHHUH OKT c
bu6mmoreka [IOK
13 KomnuectBo BemectBa. Moisb. MoitsipHast 3 Hen https://m.edsoo.ru/7f41837
Macca OKT c




bu6mmoreka [JOK

14 du3HYCCKHE U XUMUYECKUE SIBIICHHS. 3 Hen https://m.edsoo.ru/7f41837
XuMuuecKas peakius OKT c
bu6mmoreka [JOK
15 1Ipusnaks H yCIOBHA MPOTCKAHMA 4 Hen https://m.edsoo.ru/7f41837
XUMHUUYECKUX PEAKLIUi OKT c
bub6mmoreka [{OK
16 3aKOH COXpaHEHUsI MaCcChl BELIECTB. 4 Hen https-//m.edsoo.ru/7f41837
XUMHUYECKUE YPaBHCHHS OKT c
BbrauciieHust KoJIm4decTBa, Macchl . bubmorexa IIOK
HE )
17 BEIIIECTBA 110 YPABHEHUSIM XUMHUYECKUX 621 https://m.edsoo.ru/7f41837
HOS
peakuuii €
Knaccupukaiyss XAMHUECKUX PeaKInii 5 bubnnoreka [IOK
HE )
18 (coenMHEHMs, pa3IoKEHHs, 3aMEIIEHUS, a https://m.edsoo.ru/741837
HOSI0 c
oOMeHa) ¢
M. B. JIJoMOHOCOB — y4&HBIi- 5 bubmoreka [IOK
HE )
19 sHIuKIoneauctT. OGoOIeHHe U ; 6I[ https://m.edsoo.ru/7f41837
HOS
cUCTEMATH3aIUs 3HAHUH ¢
bub6mmoreka [{OK
20 KonrponeHas pabora Nel nio Teme 3 nen https://m.edsoo.ru/7f41837
«BelecTBa 1 XUMHUECKUE PEAKIIHID) HOSIO c
Boszayx — cmech ra3os. CoctaB Bo3ayxa. 3 e bubmnoreka IIOK
H )
21 Kucnopos — 3J1eMeHT U IIPoCToe 6)1 https://m.edsoo.ru/7f41837
HOS c

Benrectso. O30H




dusnyeckue U XMMHYECKUE CBOMCTBA

bu6mmoreka [JOK

4 He .
22 KUCIopoa (peakiuy OKUCIIEHH)S, 6)1 https://m.edsoo.ru/7f41837
HOSI
ropenue). [lonarue o6 okcumax ¢
CriocoOBbI MoJTyYeHHsT KUCIIOPO/ia B A bubmunorexa LIOK
HE :
23 1a6OPaTOPHH ¥ MPOMBIIIEHHOCTH. . 6I[ https://m.edsoo.ru/7f41837
HOSI
IIpumeHeHne kuciopoaa €
TermnoBoii 53GHEeKT XUMHIECKON peakIyu, | bubmmoreka LIOK
HeE .
24 TIOHATHE O TEPMOXUMHYECKOM yPABHEHHUH, 4 https://m.edsoo.ru/7f41837
eK
5K30- U DHIOTEPMUYECKHX PEAKIIMAX A €
TomnuBo (HeTh, yroib U METaH). | bubmmnoreka [IOK
HE .
25 3arps3HEHHE BO31yXa, CIOCOOLI Er0 . e https://m.edsoo.ru/7f41837
K
MPEeA0TBpAICHUS A ¢
ITpakTuyeckas pabora Ne 3 mmo Teme 5 bubnnoreka [IOK
HE :
26 «ITonydeHue u cobupaHue KMCIOPOa, a https:/m.edsoo.ru/7f41837
eK
U3y4EHHE €r0 CBONCTBY 2 c
bu6nmoreka [JOK
27 Bonopon — snement 1 npoctoe 2 Hen https://m.edsoo.ru/7f41837
BenecTBo. Haxoxaenue B mpupoe JEeK c
bub6mmoreka [{OK
73 DuU3NYECKHE U XUMUYECKUE CBOMCTBA 3 Hen https://m.edsoo.ru/7f41837
Bojopoa. [IpuMeHenne Bogopoaa JeK c
bu6mmoreka [IOK
3 He .
29 IToHsSTHE O KUCIOTAX U COJISIX a https://m.edsoo.ru/7f41837

JCK

c




bu6mmoreka [JOK

30 Crioco0sl nosyenus BoAOpoaa B 4 Hen https://m.edsoo.ru/7f41837
naboparopuu eK c
I[Mpaktuueckas padora Ne 4 o Teme A bubmmorexa [IOK
He .
31 «ITonmy4enue 1 cOOMpaHKe BOJOPOJA, e 4 hitps://m.edsoo.ru/741837
W3YyYEHUE €ro CBOMCTBY» a £
bub6mmoreka [{OK
1 He )
32 MonspHsIi 006EM ra30B. 3aK0H ABOTaIPO 4 https://m.edsoo.ru/7f41837
SHB c
Beruncnenus 00bEMa, KOJINYECTBA | bubmmnoreka [IOK
HE .
33 BEIECTBA T'a3a 10 €r0 U3BECTHOMY a https://m.edsoo.ru/7f41837
SHB
KOJIMYECTBY BEILECTBA UIIU 00BEMY ¢
Breluucnennus 00EMOB ra3oB 10 5 bubmmoreka LIOK
He :
34 YPaBHEHHMIO PEAKIIUM Ha OCHOBE 3aKOHA 8 https://m.edsoo.ru/7f41837
SHB
00BEMHBIX OTHOILICHHUH Ia30B =
bu6nmoreka [JOK
35 dusnueckue U XMMUYECKUE CBOMCTBA 2 Hen hitps://m.edsoo. ru/741837
BOJIBI SHB ¢
bub6mmoreka [{OK
16 CocraB ocHoBanuii. [lonsitue 06 3 Hen https://m.edsoo.ra/7f41837
MHIUKATOPaxX SHB c
Bona kak pactBoputenb. HackleHHbIe 1 ; bubmnoreka IIOK
HE .
37 HEHACHILIEHHBIE PACTBOPBL. MaccoBas a https://m.edsoo.ru/7f41837
SHB c

JI0JIS1 BEIIECTBA B PACTBOPE




[TpaxTrueckas pabota Ne 5 mo Teme

bu6mmoreka [JOK

13 «IIpuroroBseHne pacTBOpOB ¢ 4 Hen https://m.edsoo.ru/7f41837
ONpeNeIEHHON MacCOBOM 10IEN STHB 4
PacTBOPEHHOTO BEIECTBAY
bu6mmoreka [JOK
39 KontpossHas pabora Ne2 1o Teme 4uen https://m.edsoo.ru/7f41837
«Kucnopoa. Bogopoa. Boga» STHB c
bu6mmoreka [JOK
40 Oxcupl: cocTaB, KIacCUPHUKAIHS, 1 Hen https://m.edsoo.ru/7f41837
HOMEHKJIaTypa dbesp c
[MoyyeHne U XUMHYECKUE CBONCTBA i bubnuorexa IIOK
HE )
41 KHMCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX b 8 https://m.edsoo.ru/7#41837
€B
OKCHJIOB P €
bu6morexa [JOK
47 OcHoBaHus: coCTaB, K1accupUKanus, 2 Hen https://m.edsoo.ru/7f41837
HOMEHKJIaTypa besp c
bu6mmoreka [JOK
43 [TonyuyeHnue u XMUMHYECKHE CBOMCTBA 2 Hen https://m.edsoo.ru/7f41837
OCHOBaHUI dheBp c
bu6mmoreka [JOK
44 Kucnotsl: coctas, kinaccupukanus, 3 Hen https://m.edsoo.ru/7f41837
HOMEHKJIaTypa dbesp c
bu6mmoreka [JOK
45 [Tony4yeHne u XUMUYECKUE CBOMCTBA 3 Hex https://m.edsoo.ru/7f41837

KHCIIOT

desp

c




bu6mmoreka [JOK

46 Counu (cpenHue): HOMEHKIATypa, CIIOCOObI 4 "en https://m.edsoo.ru/7f41837
MOJIyYEHUs, XUMUYECKUE CBOMCTBA dbep c
[TpakTudeckast pabota Ne 6. Pemienue bubnmoreka [JOK
47 AKCIIEPUMEHTATBHBIX 33/1a4 TI0 TEME 4 Hen https://m.edsoo.ru/7f41837
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX dbesp c
COCIMHECHUID
48 IeHeTHYeCKas CBA3b MEXKY KJIACCAMU 1 Hen Bubmmorexa [OK
HEOPTaHHYECKHX COeHHEHHil MapT https://m.edsoo.ru/7f41837¢c
1 Hexn bu6mmoreka [IOK
49 O600611eHne 1 cucTeMaTH3aIus 3HaHUH Mapt https://m.edsoo.ru/7f41837¢
KonTponbras padorta Ne3 mo Teme 5 e bubnuorexa [JOK
H
50 "OCHOBHBIE KJIACChI HEOPTaHUYECKUX . A https://m.edsoo.ru/7f41837¢
MapT
coeTuHeHu" P
[TepBbie MOMBITKY KIacCHPUKAITTU 5 e bubnmoreka [JOK
H
51 XUMHUYECKHUX A1eMeHTOB. [loHsTHE O A https://m.edsoo.ru/7f41837¢
MapT
IPyIIax CXOJHBIX AJIEMEHTOB P
[Tepuoanueckuit 3akoH u [leprnonnueckas 4 He bubnmoreka [JOK
52 CUCTEMA XMMHUYECKUX 351eMeHTOB /1. 1. A https://m.edsoo.ru/7f41837¢
MapT
MenneneeBa P
4 nen bubmuoreka [{OK
53 Ilepuonp!, rpynmsl, HOATPYIIIb! Mapt https://m.edsoo.ru/7f41837¢c
Crpoenne atoMoB. COCTaB aTOMHBIX SIZIED. 1 Hen bubnmorexa LIOK
54 M30TOmIb anp https://m.edsoo.ru/7f41837¢c
55 CtpoeHue 3JIeKTPOHHBIX 000JI0UeK 1 Hen bubnuorexa [JOK




aTOMOB 3JICMCHTOB HepHOﬂquCKOﬁ

https://m.edsoo.ru/7f41837¢

arn
cuctemsl [. 1. Menneneesa p
XapakTepucTuKa XMMHUYECKOIO 2JIEMEHTA ) bubnuoreka [JOK
HE
56 10 ero noJyioxxeHuto B [lepnoanueckoi . A https://m.edsoo.ru/7f41837¢
T
cucteme /1. 1. MenaeneeBa P
3nauenue [lepuoauueckoro 3akoHa ajs bubnmoreka [JOK
57 pa3BuUTHUs HaykH U npaktuku. J. 1. 2 Hex https://m.edsoo0.ru/7f41837¢
MenneneeB — y4€HBIM, MTEJAror U arp
IpaX}TaHuH
58 DIEKTPOOTPULATENILHOCTE ATOMOB 3 Hex bubmmorexa [IOK
XHUMUYECKHX 3IIEMEHTOB anp https://m.edsoo.ru/7f41837¢
3 Hen bubmuoreka [IOK
59 VonHnast XuMuYecKas CBA3b anp https://m.edso0.ru/7f41837¢
60 KoBaseHTHas MOJIApHas XUMUYECKas 4 men Bubsmorexa IIOK
CBA3D anp https://m.edsoo.ru/7f41837¢c
61 KoBaneHTHas HENONSApHAs XUMHUYECKAs] 4 nen bubmorexa [IOK
CBSI3b anp https://m.edsoo.ru/7f41837¢
1 men bu6mmoreka [IOK
62 CrerieHb OKHCIICHHS Mait https://m.edsoo.ru/7f41837¢
63 OKHCIUTENTLHO-BOCCTAHOBUTEIBHBIE 1 Hen but6mmoreka LIOK
peaKiuu Mai https://m.edsoo.ru/7f41837¢
2 Hex bu6muoreka [IOK
64 OKuCIUTENN U BOCCTAHOBUTEIU \ai https://m.edsoo.ru/7f41837¢
65 Konrponsnas padora Ne4 o treme 2 Hen bubmuoreka [IOK




https://m.edsoo.ru/7f41837¢

«CTpoenue aroma. XuMu4ecKasi CBs3b» Maiu
PesepBHblil ypok. O600IeHne 1 3 wen bubmorexa [IOK
66 CHCTEeMAaTH3allus 3HAHUN 1 0 0 Mait https://m.edsoo.ru/7f41837¢
PesepBHblii ypok. O600IEHHE U 3 mHen bubmmorexa [IOK
67 cUCTEMATHU3alUs 3HAHUMN 1 0 0 Maii https://m.edsoo.ru/7f41837¢
PesepBHblii ypok. O600mIeHne 1 4 nen bubnuorexa IIOK
68 CHCTEeMAaTU3alUs 3HAHUI 1 0 0 Maii https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68 4 6
[TPOI'PAMME
9 KIIACC
Kosnn4yectBo 4yacos
Jdara nzyyeHus
Ne i/ Tema ypoka Kontpo IpaxTn
Bcero | JbHBIE YyecKune
padoThI pa6orer | Monnavy | Mo dakry
IMeproanueckuii 3akoH. [leproandeckas -— bubnuorexa [IOK
H :
1 cHCTeMa XUMHYECKHX deMeHToB 1. 1. 1 0 0 A https://m.edsoo.ru/7f41a
CCHT 636
Meunpeneena —
2 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 1 0 0 1 Hen bubnuoreka [IOK

XUMHYECKUX BJICMEHTOB IEPBBIX TpéX

https://m.edsoo.ru/7f41a
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HIepUOJIOB CEeHT —
bubnuorexka [JOK
Knaccudukanus 1 HoMeHKIaTypa )
3 iy yp 2 HeJl CeHT https://m.edsoo.ru/7f41a
HEOpraHN4YeCKUX BEIIECCTB 636
but6mmoreka [IOK
4 Bupl XUMUYECKOW CBSI3H U THITBI 2 Hen https://m.edsoo.ru/7f41a
KPUCTATHYECKUX PEIIETOK CEHT 636
Kourponbuast pabora Nel mo teme 3 bubnmoreka [IOK
. HeJl :
5 «IToBTOpEHUE U yriTyOJIeHUe 3HAHMI htps://m.edsoo.ru/7f41a
CEHT
OCHOBHBIX Pa3JIeNIOB Kypca § Kiiacca» 636
bu6nuoreka [JOK
6 Knaccuduxanus XMMU4eCKUX peakiyii 1o 3 Hen https://m.edsoo.ru/7f41a
Pa3IMYHBIM MPU3HAKAM CEeHT 636
[ToHsATHE O CKOPOCTH XUMUYECKOM 4 But6mmorexa [OK
HE :
7 peakiuu. IToHATHE 0 TOMOTEHHBIX g https:/m.edsoo.ru/7f41a
CEeHT 636
TeTEPOTCHHBIX PEaKIUIX —
[TonsiTe 0 XUMUYECKOM PaBHOBECHHU. bubmuoteka [IOK
g DaKTOpbI, BAUSIOIINE HA CKOPOCTh 4 Hen https://m.edsoo.ru/7f41a
XUMHAYECKON PEaKIiy U TIOJI0KECHUE CEHT 636
XUMHUYECKOTO PaBHOBECHS
but6mmoreka [IOK
9 OKHUCINTENEHO-BOCCTAHOBUTEIIEHBIC 1 Hen https://m.edsoo.ru/7f41a
peakinuu OKT 636
10 Teopust 3IEKTPOTUTHYECKOMN 1 Hen bubnuoreka [JOK
mucconranui. CHIIbHBIE U ClTa0ble OKT




https://m.edsoo.ru/7f41a
DJICKTPOJIUTEI 636
but6mmoreka [JOK
2 He :
11 VOHHBIE YPABHEHHS PEAKIit A https://m.edsoo.ru/7f41a
OKT 636
XUMHYECKUE CBOMCTBA KUCIIOT U 5 Bubmmoreka IIOK
HeE :
12 OCHOBAHMIA B CBETE IIPEICTABJICHUI 00 . https://m.edsoo.ru/7f41a
OKT
3IEKTPOIUTUYECKOM AUCCOLUALIUM L3
XUMHUYECKUE CBOWCTBA COJIEH B CBETE 3 Bu6mmorexa [OK
HE :
13 TIPE/ICTABJICHHUI 00 JIEKTPOIUTHIECKON o A https://m.edsoo.ru/7f41a
KT
JIMCCOLMALIAY pin
but6mmoreka [{OK
3 He :
14 TloHsTHE O FHAPONH3E COMeit A https://m.edsoo.ru/7f41a
OKT 636
but6mmoreka [JOK
4 He :
15 O06001IeHNE U CUCTeMAaTH3aIis 3HAHUH a https:/m.edsoo.ru/7f41a
OKT 636
bubmmoreka [JOK
16 ITpakTuueckas padora Ne 1. «Pemienue 4 He okt https://m.edsoo.ru/7f41a
SKCIEPUMEHTAIBHBIX 337181 636
KourposbHas pabota Ne2 mo teme Bubmuorexa IIOK
17 «DNEKTPONTUTHYECKAS TUCCOLUALINS. 1 Hen HOSO https://m.edsoo.ru/7f41a
XUMHUUECKUE PEAKIMU B PACTBOPAX)» pin
18 OO0mras XxapakTepuCTHUKAa rajJoreHOB. 2 Hen HosI0 bubnuotexa [JOK

XUMHUYECKUE CBOMCTBA HA MPUMEPE XJIOpa

https://m.edsoo.ru/7f41a




36

XnopoBogopoa. CossiHast KUCIIOTa,

bubnuorexka [JOK
https://m.edsoo.ru/7f41a

19 XMMHYECKHUE CBOMCTBA, MOJyYEHHUE, 2 HeJ HOs10
IpUMEHEHHE Lt
[Mpaktrdeckas pabota Ne 2 1o Teme bubnmorexa LIOK
20 «IToyueHue CONSHOIN KHCIIOTHI, 3 Hex HOSIO https:/m.edsoo.ru/7f41a
U3y4yeHue e€ CBOICTBY» pin
BbrurciieHust mo ypaBHEHUSIM 3 bubnmoreka [IOK
He .
21 XUMHUYECKHX PEaKIUi, €CIIU OJUH U3 . https://m.edsoo.ru/741a
HOSI0 636
peareHTOB JaH B U30BITKE —
bu6nuoreka [JOK
” OOmias xapakTepucTuka 371eMeHToB VIA- 4 men https://m.edsoo.ru/7f41a
TPYIIIBI HOs10 636
AIIOTpOnHbIE MOAU(DUKALUK CEPEI. 4 e But6mmorexa [OK
H .
23 Haxox1eHue cepsl U eé COeIMHEHH B A 621 https:/m.edsoo.ru/7f41a
HOSI
npupoe. XMMUUECKHUE CBONUCTBA CEPBI Lt
but6mmoreka [IOK
CepoBonopo1, cTpoeHue, GU3HYECKHE U :
24 pOBOAOPON TP b 1 Hex meK https://m.edsoo.ru/7f41a
XMMHUYECKHE CBONCTBA 636
Oxkcuppl cepbl. CepHast KUCIIOTa, bubnmoreka [IOK
25 (usMYecKue ¥ XMMHYECKUE CBOMCTBA, 1 Hex nex https://m.edsoo.ru/741a
IpUMEHEHNE 636
26 XUMUYECKUE PEAKIIUH, JIEKALUE B 2 HeJ IeK bu6nuoreka [JOK

OCHOBC IMPOMBIIIJICHHOT'O crnocoba

https://m.edsoo.ru/7f41a




MOJTyYEHUS] CEPHOM KUCIOTHI.
XUMHUYECKOE 3arpsi3HEHNE OKPY KaroIIeH
CpeIbl COETMHEHUSIMU CEPhI

N
U
(@)

Brruncienue MaccoBOU JOJIM BBIXOIA

but6mmoreka [JOK
https://m.edsoo.ru/7f41a

27 2 Hen OeK
MIPOAYKTA peaKklnuu 636
OO0w1ast XxapakTepucTHKa 371eMEeHTOB VA- bu6nuoreka [IOK
rpymnel. A30T, pacIpoCcTpaHECHHE B https://m.edsoo.ru/7f41a
28 Py pactpoctp 3 Heq ek 636
npupojie, GU3NIECKUE U XUMUIECKHE 630
CBOMCTBA
but6mmoreka [IOK
29 AMMHak, ero Gu3nYecKue 1 XuMHUIeCKHe 3 Het ex https://m.edsoo.ru/7f41a
CBOICTBa, MOJIy4€HUE U PUMEHEHHE 636
IMpakTuueckas padora Ne 3 o Teme bubmiorexa IOK
30 «ITomydueHre aMMHAKa, U3y4EHHE ETO 4 Hen ek https://m.edsoo.ru/741a
CBOMCTB» 636
bubnuoreka [JOK
31 A30THas KucioTa, eé @HSHHGCKI/IG nu 4 He ek https://m.edsoo.ru/7f41a
XMMHYECKHUE CBOMCTBA 636
Hcnonp3oBanre HUTPATOB U COJIEH bubnuorexa [JOK
aMMOHHS B Ka4€CTBE MUHEPAIBHBIX https://m.edsoo.ru/7f41a
32 yno6pennii. XMMHYECKOE 3arps3HEeHUE 1 Hen AHB 636

OKPY’KaIOIIEeH Cpeibl COSAMHEHUSIMU
asora




®docdop. Okcua pochopa (V) u

but6mmoreka [JOK
https://m.edsoo.ru/7f41a

33 docdopHas kucnota, pusndeckue u 1 Hen siHB
XMMHUYECKHE CBOMCTBA, MOJYUYCHUE pit
HcnonszoBanue pocdatoB B kKauecTBe Butmmorexa [OK
34 MHUHEPAIBHEIX YI00peHHil. 3arpsa3HeHue 2 HeJ HB https://m.edsoo.ru/7f41a
OpUpPOAHOI cpensl hocharamu pib
bubmmoreka [IOK
35 YTepos, pacpocTpaHenue B NpUpoIe, 2 Hell SHB https://m.edsoo.ru/7f41a
(u3HYECKre ¥ XUMHIECKHE CBOMCTBA 636
Oxkcuapl yraepoja, ux Gpusndeckue u bubnuorexa [JOK
XUMUYECKHE CBOMCTBA. DKOJIOTHYECKUE https://m.edsoo.ru/7f41a
36 3 Heq sSiHB 636
po0JIeMbl, CBA3aHHBIE C OKCHIOM 656
yriepona (IV)
bubnuoreka [JOK
37 VronpHas KACIOTA U €8 cou 3 HeJl HB https:/m.edsoo.ru/741a
636
[TpakTrueckas padorta Ne 4 o reme bubmuoteka [IOK
13 "[Tomy4yeHue yriieKuciaoro rasa. 4 Hen https://m.edsoo.ru/7f41a
KauecTBeHHas peakuus Ha KapOOHaT- SHB 636
noH"
[TepBOHauYabHBIC TOHATHS 00 butmoreka [IOK
39 OpraHUYECKHX BEIIECTBAX KakK O 4nen HB https:/m.edsoo.ru/7f41a
COEIMHEHUSX yriiepoaa 636
but6mmoreka [JOK
40 KpeMuuii u ero coeuHenus 1 Hen desp https://m.edsoo.ru/7f41a

636




[TpakTtrueckas padota Ne 5. Pemnrenne
SKCHEPUMEHTAIIBHBIX 33/a4 110 TEME

but6mmoreka [JOK
https://m.edsoo.ru/7f41a

41 1 ven des
«BakHelme HEMETaILI M UX A Gesp 636
COCTMHCHHSI»
Konrponbnas pabora Ne3 o teme bubmorexa [IOK
42 «BakHeliume HeMeTalIbl U UX 2 uen Gesp https://m.edsoo.ru/7f41a
COCTUHEHUS 636
OO0m1as xapakTeprucTUKa XUMHUIECKUX bubnuorexa [JOK
3JIEMEHTOB — METAJUIOB. Metajuimdyeckas https://m.edsoo.ru/7f41a
43 CBSI3b U METAJUITMUECKas KPUCTATAYECKAS 2 "Hen derp 636
pemérka. Pu3nUecKre CBOMCTBA
METaJlIOB
XUMHUYECKUE CBONCTBA METAJIIIOB. 3 bubimnorexa [LIOK
HE :
44 DJIEKTPOXUMHUYECKUH Psijl HANPSIKCHU N . https:/m.edsoo.ru/7f41a
deBp 636
METaJlIOB
OO61mue crocoObl MOTy4YEeHHs] METAJLIOB. bubnuoreka [IOK
45 CnnaBel. Beruncnenus no ypaBHEHUsIM 3 Hen https://m.edsoo.ru/7f41a
XUMHYECKHUX PEaKIIHii, €CIU OJIUH U3 dbeBp 636
peareHTOB COJIEPKUT MPUMECH
bu6nuoreka [JOK
4 He .
46 TTOHSTHE 0 KOPPO3HH METATIIOB A https://m.edsoo.ru/7f41a
therp 636
bubnuorexka [JOK
47 [1[e0YHBIe METAIITBI 4 men https://m.edsoo.ru/7f41a
therp 636
48 OKCcHIBI U THAPOKCUIBI HATPHUS U KAITUS 1 Hepg bubnuorexa [JOK

https://m.edsoo.ru/7f41a
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MapT —
bubnuorexka [JOK
49 HIeJIO'-IHOSGMeJIBHBIe METaJJIbI — Ka.]'H)HI/H\/'I 1 HEO https://m.edsoo.ru/7f41a
1 MarHui MapT 636
but6mmoreka [IOK
2 He .
50 Bakueinye coeTMHEHNUS KaJIbITHs 8 hitps://m.edsoo.mu/7f412
mapT 636
but6mmoreka [JOK
2 He i
51 O00011IeHIE U CUCTEMATU3aIUs 3HAHU T A htps://m.edsoo.ru/7f41a
MapT 636
bu6nuoreka [JOK
5 JK&cTKOCTB BOIBI M CIIOCOOBI €& 4 Hen hitps://m.edsoo.ru/7f41a
yCTpaHCHHUS MaptT 636
IIpakTrueckas pabora Ne 6 o Teme 4 e Bubmmorexa HOK
53 "YKEcTKOCTh BOJBI I METOALI €& A hifps:/m.edsco.ru//f41a
" MapT 636
YCTpaHECHHS
but6mmoreka [IOK
1 He .
54 P N— A\ https://m.edsoo.ru/7f41a
arp 636
but6mmoreka [JOK
55 AmpotepHbIe CBOICTBA OKCHA U 1 Hen https://m.edsoo.ru/7f41a
TUAPOKCHUIA amp 636
56 Keneso 2 Hen bu6nuoreka [JOK

arp

https://m.edsoo.ru/7f41a
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bubnuorexka [JOK
57 Oxcupsl, runpokcuasl 1 comu xenesa (1I) 2 Hen https://m.edsoo.ru/7f41a
u xenesa (I1I) arp 636
but6mmoreka [IOK
3 He .
58 OO000IICHHE U CHCTEeMATH3AIUS 3HAHUI a https:/m.edsoo.ru/7f41a
arp 636
[TpakTtruueckas padota Ne 7. Pemenue bubnuorexa [JOK
59 9KCIIEPUMEHTAJIBHBIX 3334 10 TEME 3 Hen https://m.edsoo.ru/7f41a
«BaxkHelme MeTaIbl 1 UX anp 636
COCIUHCHHS
Beruucnenust no ypaBHeHUAM bubmuoreka [JOK
XMMHYECKUX PEAKIUH, €CIIU OAUH U3 A 1 https://m.edsoo.ru/7f41a
H
60 peareHToB J1aH B U30BITKE UIIH COACPKHUT A 636
arn
npuMecH. BeIYrciieHnss MacCoOBOM J10JIH P
BBIXO/Ia MTPOJYKTA PEAKIIUU
but6mmoreka [JOK
4 He :
61 O06001IeHNEe U CUCTEMATH3AIUS 3HAHUH g https://m.edsoo.ru/741a
arp 636
KonTposnbHhas padota Ne4 o teme Bubmorexa [IOK
62 «Bakneimue MeTauibl 1 UX 1 Hex Mait https://m.edsoo.ru/7f41a
COCIUHCHHS 636
bubnuoreka [JOK
63 BCIJ_[eCTBa 1 MaTCpurajibl B IOBCCAHCBHOU | Hex Mait https://m.edsoo.ru/7f41a

JKHN3HHU 4YCJIOBCKa

636




XUMUYECKOE 3arpsi3HEHUE OKpY Karolen

but6mmoreka [JOK
https://m.edsoo.ru/7f41a

64 1 2 Hex Mai
Ccpenbl 636
bubnuorexka [IOK
65 Posib XuMuM B pelIEHUH 3KOJIOTUYECKUX 1 2 Hen Mait https://m.edsoo.ru/7f41a
npodiem 636
bubmmoreka [IOK
66 Pe3epBHBII YPOK. 06065LI€HI/I€ u | 3 Hex mai https://m.edsoo.ru/7f41a
CHCTEMAaTH3aIus 3SHAHUN 636
but6mmoreka [IOK
7 PesepBHBIH ypOK. O606fIIGHI/I€ " 1 3 Hex Maii https://m.edsoo.ru/7f41a
cucTeMaTu3anus 3HaHuU 636
but6mmoreka [JOK
68 Pesepsuelii ypok. O000wmenue n 1 4 Hex Mait https://m.edsoo.ru/7f41a

cHCTeMaTH3alus 3HaHUH

636

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

68




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.,
Axk1monepHoe obuiectBo «M3narensctBo «IIpocBemienue

tabmuibl: [lepuonnueckas cucreMa XUMUYECKHUX JIIEMEHTOB
J.11.Menneneena, Tabyiniia paCTBOPUMOCTH, HIEKTPOXUMUIECKUN PsiT

HaIIPSKCHUA MCTAJIIIOB

METOAUYECKUE MATEPUAJIBI JJISI YUUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30Bblii-ypOBEHb. -
Peanmmzanus-tpedoBannii-dI'OC-0cHOBHOT0-00111€T0-00pa30BaHMUs. -

Mertoanyeckoe-mocooue-mis-yunrens.pdf

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/
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https://educont.ru/?utm_source=eljur
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