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ITOSAACHUTEJIbHA A 3ATIMCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
COCTaBJiEHa Ha OCHOBE TpeOOBaHUWU K pe3yjbTaTaM OCBOEHUS OCHOBHOM
o0Opa3oBaTeIbLHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTaBICHHbIX
B ®I'OC OOO, a Takke Ha OCHOBe (enepanbHOl paboueld MpPOrpamMMBI
BOCIIMUTAHUS U C YYETOM KOHLETIINY MPenogaBaHus y4eOHOro mpeamMera « XUMUshHy
B 00pa3oBarenbHbIX opranuzanusx Poccuiickoit denepanuu.

[Iporpamma 1Mo xuMuu Na€T MPECTABICHUE O MENAX, OOIed cTpaTeruu
oOy4eHMs, BOCIHMTAHHMS M Pa3BUTUS OOYyYAIOUIUXCS CpPEICTBAMHU YYEOHOIO
npeaMera, yCTaHaBJIMBaeT  00s3aTelbHOE MpeAMETHOE coJiep>KaHue,
MpeaycMaTpUBAET pacIpelielieHue €ro Mo KiaccaM M CTPYKTYPUPOBAHHUE IO
pazmenaM M TeMaM MpPOrpaMMbl O XHMHUH, OINpPEEIsSeT KOJIUYECTBEHHBIE U
KauyeCTBEHHbIE XapaKTEePUCTUKHU coJiepKaHusl, PEKOMEHTyEMYIO
MOCJIEAOBATEILHOCTh  U3YUEHUS] XUMHHU C YU4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4eOHOro Mpolecca, BO3PACTHBIX
O0COOCHHOCTEH OOydYarolIuXCs, ONpeaesIseT BO3MOXKHOCTH IIpeaMera IS
peanuzanuu TpeOOBaHUM K pe3ysibTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTesbHOMN
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs, a TakKKe TpeOOBaHUMN K
pe3yiibTataMm 00y4YeHHUsI XMMUU Ha YPOBHE 1eJiel U3y4eHUsl MpeIMeTa U OCHOBHBIX
BHJIOB y4eOHO-ITIO3HABATEIbHONW JCATEILHOCTH OOYYalomerocs II0 OCBOSHHIO
y4e0HOTO Co/iepKaHusl.

3HaHWE XUMHUH CIYKUT OCHOBOM isi (OPMUPOBAHUSI MHUPOBO33PEHUS
00yy4aroIerocsi, ero MpeACTaBICHU O MATEPUAIBHOM €IUHCTBE MUPA, BaXKHYIO
poiib UrparoT (GopMUpyeMble XUMHUEWU MPEICTaBICHUS O B3aUMOIPEBPAIICHUIX
SHEPIrUd M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O IMyTSAX PEIICHHS TIOO0ATbHBIX
npoOJieM yCTOMYMBOTO PAa3BUTHSI UEIOBEUECTBA — CHIPhEBOM, HHEPIETHUUYECKOM,
MUIIEBON U SKOJIOTMYECKON 0€30MacHOCTH, MPOOIEM 3IPABOOXPAHECHUSI.

N3yuyenne xumun:

CIIOCOOCTBYET  pealM3allid  BO3MOXXHOCTEH i CaMOpa3BUTUS U
dhopMupoBaHUsI KYyJIbTYPhI JIMYHOCTH, €€ 00111Iel U (YHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCUT BKJaJ B (POPMUPOBAHME MBIIUICHHS U TBOPUYECKHX CIHOCOOHOCTEM
OoOy4JaromMXxcs, HABBIKOB WX CaMOCTOSITEIIbHOW Y4eOHOW JIeATEeNbHOCTH,
HKCIIEPUMEHTAJIbHBIX M HCCIEOBATEIbCKUX YMEHUH, HEOOXOJUMBIX KaK B
MTOBCEIHEBHOM XKU3HM, TaK U B MPO(HECCUOHAIBHOU eI TEIbHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LETIOCTHOTO B3IJISIIa HA €AMHCTBO MPUPOJIbI U YETIOBEKA, SIBISETCSI OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHON rpaMOTHOCTH 00yYaronInxcs;



crocoOCcTBYeT (HOPMHUPOBAHHMIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--
Hay4HbIM 3HAHUSM, K IPUPOJIE, K YETTOBEKY, BHOCUT CBOW BKJIAJl B YKOJIOTUYECKOE
o0Opa3zoBaHue 00YyUYarOITUXCS.

JlanHble HampaBieHUs B OOYYEHHU XUMHUHU OOECIEUMBAIOTCS CHEUU(DHUKON
comepkaHusi  y4eOHOTO  MpeaMeTa, KOTOPBIM  SBIAETCA  TEAarorM4ecKd
aJanTUPOBAHHBIM OTpa)KeHHEeM 0a30BOM HAYKH XMMHH Ha ONPEeIEHHOM dTare eé
pa3BUTHSL.

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

CrpykTypa coaepKaHus MpOrpaMMbl IO XMMHUU C(POpMUpOBaHa Ha OCHOBE
CUCTEMHOr0 Ioaxoaa K €€ m3ydeHuro. CopepiaHue CKIIaJbIBAETCS U3 CUCTEMBI
HNOHATUNA O XUMUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MOHATHI O XUMHYECKOM
peakiuu. OO0e 3TH CHCTEMBI CTPYKTYPHO OpPraHU30BaHbl MO MPUHIUITY
MOCJIEIOBATENBHOTO Pa3BUTHUS 3HAHUI HAa OCHOBE TEOPETHYECKHX IMPEACTABICHHIM
Pa3HOIO ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akona J[. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XHMUU;

— YYEHHS O CTPOSHUU aTOMa U XUMHYECKOM CBSI3U;

— TMpEeACTaBJICHUN 00 DIIEKTPOIUTHYECKOW JUCCOLMAIIMKM BEIIECTB B
pacTBopax.

TeopeTnueckne 3HAHMS pPACCMATPUBAIOTCS HA OCHOBE OSMIIMPHUYECKH
MOJTYYEHHBIX U OCMBICIICHHBIX (JaKTOB, PA3BUBAIOTCA MOCJEA0BATEIBHO OT OJHOTO
YPOBHSI K JIpyromMy, BBITIONHSAS (PYHKIIUU OOBSCHEHUS W TPOTHO3UPOBAHMS
CBOMCTB, CTPOEHUS M BO3MOXHOCTEH MPAKTHYECKOTO MPUMEHEHUS U IOJYYCHHUS
M3Y4YaeMbIX BEIECTB.

OcBoeHue TmporpaMMbl MO XHMHUU  CHOCOOCTBYeT  (DOPMHPOBAHHIO
MPEJICTABJICHNUS O XUMHAYECKON COCTABIISAIOLICH HAYYHOM KAPTUHBI MUPA B JIOTUKE
€€ CHUCTEeMHOW NpPHUPOABI, LIEHHOCTHOTO OTHOLICHUS K HAYYHOMY 3HAHUIO H
MeTOJaM TO3HaHMUsI B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPHUBJICUCHHEM
3HAHUW U3 paHee H3YUYEHHBIX YYEOHBIX mpeAMEeTOB: «OKpyXKarolmuil MUpY,
«buomnorus. 57 kimacce» u «dusnka. 7 Kimacey.

[Ipy wu3yyeHMH XUMHH TPOUCXOAUT (HOPMHUPOBAHHME 3HAHUM OCHOB
XUMHUYECKON HAayKH Kak OOJacTH COBPEMEHHOI'O €CTECTBO3HAHUSA, MPAKTUYECKON
NESATEbHOCTA YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBON KYJbTYPHI.
3amaya y4eOHOTO MpeaMeTa COCTOUT B (DOPMUPOBAHMHM CUCTEMBI XMMHYECKHX
3HAHUM — BaKHEHIIMX (PaKTOB, MOHATUHN, 3aKOHOB U TEOPETUUECKUX MOJIOKEHUH,
JOCTYIHBIX 00O0OIIEHUI MHUPOBO33PEHUYECKOTO XapakTepa, s3bIka HAyKd, B



OpUOOIIEHUH K HAyYHBIM METOJaM TIO3HAHWUS TIPU M3YYCHHH BEIIECTB W
XUMHUYECKUX peakinii, B GOpMUPOBAHUU W PA3BUTHUU MO3HABATEIBHBIX YMEHHUH U
UX TPUMEHEHUH B Y4YEOHO-TIO3HABATEIIBHOM M y4EOHO-HUCCIIEI0OBATEIbCKOMN
NESATETbHOCTA, OCBOCHUM TIpaBWi Oe30MacHOTO oOOpalleHus C BElIeCTBaAaMHU B
[MOBCEHEBHOM KU3HU.

[Ipu u3yyeHUM XMMUU HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs BaXKHOE
3Ha4YCHHUE MPUOOpETH TaKUe 1eH, KaK:

— (opMHpoBaHME HWHTEIIEKTYallbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEILHOMY TPUHATHIO PEIICHUH,
CIIOCOOHOM aIanTHPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSIM JKU3HU;

—  HamnpaBJICHHOCTh OOyYEeHHs Ha CHCTEMAaTHYeCKoe MpHUOOIIECHUE
o0y4Jarommuxcss K CaMOCTOSITEJIbHOM TI03HABATEIbHOM JEATEIbHOCTH, HAyYHBIM
METOJIaM TO3HaHUsA, (POPMHUPYIOIMIMM MOTHBAIMI0O U Pa3BUTHE CIOCOOHOCTEH K
XUMUWY;

— o0ecIieueHne yCIOBUM, CIIOCOOCTBYIOIIUX MPUOOPETECHUIO 00YUarOIITUMUCS
OTbITa Pa3HOOOPA3HON NEATETHLHOCTH, IMO3HAHMS M CAMOIO3HAHUS, KIIOUEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIICTCHIIMI), UMEIOIIUX YHHBEpPCAIbHOE 3HAYCHUE IS
Pa3JIMUHBIX BUJIOB JEATEIbHOCTH,

— (¢dopmupoBanue o0O0mEeH (YHKIMOHATLHON U €CTECTBEHHO-HAYyYHOUH
IPaMOTHOCTH, B TOM 4YHCJI€ YMEHUW OOBSACHATH W OILICHUBATh SIBJICHUS
OKPY’KAIOIIEr0 MHpA, UCIOJIb3Yysl 3HAHUS W OMbBIT, MOJIYYCHHbIC MPU H3YUCHHUH
XUMHUH, TPUMEHITh WX TPH PEHICHWH TPOoOJIeM B TIOBCEIHEBHOW JKHU3HH H
TPYAOBOU IEATEIIBHOCTH;

— ¢opMupoBaHue y O0OYyYalOMUXCS TYMaHHCTHUYECKHX OTHOIIEHUH,
NOHUMAaHUSl 1EHHOCTH XUMHUYECKUX 3HAHUM 71 BBIPAOOTKH DKOJIOTHYECKH
11eJ1eCO00pa3HOr0 TMOBEJACHUS B OBITY M TPYJAOBOM JIEATEIBHOCTH B IIENAX
COXPAHEHMS CBOETO 30POBbS U OKPYKAIOLIEH MPUPOIHON CPEJIbI;

— pa3BUTHE MOTUBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCIIMTAHUIO HA OCHOBE YCBOEHUS OOLICYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpO(uUiIs M HANPaBIEHHOCTH JalbHEHIIETOo
oOy4eHusl.

OOmiee 4KMCIIO 4YacoB, OTBEAEHHBIX MJi H3YyYEHUS XUMUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaisieT 136 yacoB: B 8 kinacce — 68 vacos (2
gaca B HeJlelto), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COJJEPXAHME OBYUEHMA

8 KIIACC

IlepBoHAaYaIbHEIE XUMU9IECKHUE TIOHATHUS

[Ipenmer xumuu. Posib XuMUM B KW3HU 4YelIOBEKA. XUMUs B CUCTEME HAyK.
Tena u BemecrBa. PuU3NMYECKHE CBONCTBA BELIECTB. ATPETraTHOE COCTOSIHHE
BemiecTB. [loHsATHE O MeTOMax MO3HAaHMS B XMUMHUU. UMCThIE BEIIECTBA U CMECH.
CnocoOsI pazeneHust cMecei.

ATOMBI W MOJIEKYJIbl. XHUMHUYECKHE 3I€MEHTbl. CHMBOJIBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U CIIOXKHBIE BElIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass ¢dopmyna. BajleHTHOCTh aTOMOB XHMMHYECKHUX DJIEMEHTOB.
3aKOH TIOCTOAHCTBA cocTaBa BemnlectB. (OTHOCUTENbHAsT aTOMHasg Macca.
OTHOcUTENbHAST MOJIEKYJIsIpHAas Macca. MaccoBas 1051 XUMUYECKOr0O 3JIEMEHTA B
COEIMHEHUU.

KommuecTBo BemecrBa. Mosib. MossipHas macca. B3anmMoCBsI3b KOJIMUECTBA,
Macchbl W 4YHCla CTPYKTYPHBIX €AWHUI[ BemlecTBa. Pacuétel mo Qopmynam
XUMHYECKUX COCTUHECHUM.

@uU3NYECKUE U XUMHUYECKHUE SIBIICHUS. XUMHUUYECKasl PEakius U €€ MPU3HAKU.
3aKOH COXpaHEHHUs MacChl BEIIECTB. XHUMHUYECKHE ypaBHeHMs. Knaccudukarus
XUMUYECKUX PEAKIUN (COeTMHEHMUS], Pa3JI0KEHHUS, 3aMEIIeHUsI, OOMEHA).

XUMHIECKHH IKCIIEPHMEHT.:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0#, mpaBmwiaMu paboThl B JabOpaToOpuu U
npuéMaMu oOpallleHus ¢ JJabopaTOPHBIM O0OPYIOBAHUEM, W3YyUCHHE U ONHUCAHUE
(u3uYeCKNX CBOWMCTB O0O0pa3lloB HEOPraHMYECKUX BEIIECTB, HAOJIOJICHHE
¢busnuecknx (TJIaBJICHUE BOCKA, TasHUE JIbJla, PACTHpPAHUE caxapa B CTYIIKE,
KUTIEHWE U KOHJIEHCAIUsI BOJIbI) M XMMHUUYECKHX (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 Keie3a ¢ pactBopoM conu meau (1),
M3y4eHHE CIOCOOOB pa3/IeICHUs] CMECEi: ¢ MOMOIIbI0 MarHura, (QuibTpoBaHUE,
BbITIApUBAaHUE, JUCTUIUIAIMUA, XpoMaTorpadus, mpoBeJeHNE OYUCTKU MOBAPEHHON
cColv, HaOMIOJCHWE W  ONUCAaHWE  PE3yJbTaTOB  NPOBEIEHUS  OIbITA,
WUTFOCTPUPYIOLIETO 3aKOH COXPAHEHHS MAacChl, CO3JaHUE MOJEIEH MOJEKYT
(ILIapoCTepKHEBBIX).

Baknetinmie mpeAcTaBATEIN HEOPraHUMIECKUX BEIICCTB

Bo3agyx — cmech razoB. CocraB Bo3ayxa. Kucimopona — 3ieMeHT U mpocToe
BemiecTBO. HaxoxneHue kuciaopoaa B mpupone, (U3NUECKHe W XUMHYECKHE
cBoiictBa (peakuuu ropeHus). Oxcunbl. I[lpumenenue kucnopona. CrocoOsl



MOJYYEHHUS] KHCIOpOJa B JA0OpaTOpuM U MOPOMBIIUIEHHOCTH. KpyroBopor
Kucnopoza B npupoje. O30H — aJIOTponHast MOAU(PUKALINS KUCIOPOIa.

TeroBoit 3(p(deKT XUMHUYECKOM peaKUuu, TEPMOXUMHUYECKHUE YpaBHEHMS,
DK30- M DHAOTEPMHUYECKHE DPEAKIMHU. TOIUIMBO: Yrosb M MeETaH. 3arps3HCHHE
BO3]lyXa, YCWJICHHE MAPHUKOBOTO d(pdekTa, pazpyiieHne 030HOBOTO CIIOSI.

Bonmopon — »snemeHT u mpoctoe BeniecTBo. HaxokaeHue Bogopona B
npupojae, GU3MYECKMe M XHUMHYECKHE CBOWCTBA, MPUMEHEHUE, CII0COOBI
nony4yeHust. Kucnotsl u comnm.

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

Odusnyeckue cBoucTBa BOAbL. Boma kak pactBopurenb. PacTBOpSL
HacpilieHHbIE ¥ HEHACHIIIEHHBIE PacTBOPHI. PacTBOPMMOCTH BEILIECTB B BOJIE.
MaccoBas 10J14 BEMIECTBA B paCTBOPE. XUMHUUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Ponp pacTBOpOB B mpupojie U B KU3HU 4YeJIoBeKa. KpyroBopoT BOJIbI B IPHUPOJIE.
3arpsi3HEeHHE NMPUPOAHBIX BOJ. OXpaHa U OYUCTKA MPUPOJHBIX BOJ.

Knaccudukanus neopranndeckux coenuneHuit. Oxcuabl. Kiaccuduxanus
OKCUJIOB:  cojeoOpa3yronue (OCHOBHBIE, KHUCJIOTHbIE, aM@oTepHble) U
HecosieoOpasyromue. HomeHkmarypa okcumoB. Duznueckue W XUMHUYECKHE
CBOMCTBa OKCUJOB. [lonyueHne okCcuaos.

OcHoBanus. Knaccudukanust ocHOBaHMM: MENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HoMeHknatypa ocHoBaHui. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lomyyeHne ocHOBaHUM.

Kucnotel. Knaccuduxanus xkucnor. Homenknarypa kucinotr. dOuszndeckue u
XUMHUYECKHE CBOMCTBa KHUCIOT. Psan aktuBHoctu MetamioB H. H. bekerosa.
Ilonydenue KuUCIOT.

Conu. Homenkiarypa cosieil. @u3nyeckue U XMMHUYECKUE CBOMCTBA COJIEH.
[Tonyuenue coien.

I'enetndeckas CBSI3b MEXKIY KIaCCAMU HEOPTraHUYECKUX COCIUHEHMUI.

XHUMHIECKHH SKCITIEDHMEHT.:

Ka4EeCTBEHHOE OIPEJEIICHUE COAEPKaHUsl KUCIOpOAa B BO3AYyXe€, MOJyUYEHHUE,
coOupaHue, pacrno3HaBaHWE M M3YyYEHHE CBOMCTB KHCIOPOJa, HAOIIOJCHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCIOPOAOM H YCIOBUS BO3HUKHOBECHHUS U
MpEeKpallleHusl TopeHust (Mmoxkapa), O3HAKOMJICHHE C O0Opa3lnaMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, IMOJy4YeHHE, COOMpaHHE, pACIO3HABAHUE W M3YUYCHHE
CBOMCTB BoJOopojAa (ropeHue), B3auMozeiicTBue Bojgopoaa ¢ okcugom meau (11)
(BO3MOYKHO HCITIOJIb30BaHUE BHJIEOMATEpUaoB), HaOIOJAeHHE 00pa3I0B BEIECTB
KOJIMYECTBOM | MOJb, HCCIEN0BaHHE OCOOEHHOCTEW pacCTBOPEHMS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, TIPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOM J10JI€H PaCTBOPEHHOIO BEILIECTBA, B3aUMOJECHCTBUE BOJbI C METAILIAMU
(HaTpueM ©  KaJbllueM) (BO3MOXHO HCIIOJIb30BaHUE BHUEOMATEpPHAIIOB),



HCCJEIOBAHUE O0pa3sLoOB HEOPraHWYECKHUX BELIECTB pPa3IWYHBIX KIIACCOB,
HAOJII0ICHNE U3MEHEHUsI OKPAaCKU MHJUKATOPOB B PACTBOpAX KUCJIOT U IIEIOYEH,
u3yueHue B3auMmojeiicTBus okcuga menu (II) ¢ pacTBopom cepHOl KHUCIOTHI,
KUCJIOT C MeETajulaMH, PEAKUHW HEUTPAIHU3ALWH, ITOJYYEHHE HEpPaCTBOPHUMBIX
OCHOBAHUM, BBITECHEHHE OJHOIO0 MeTajula APYTMM M3 PAacTBOPA COJIM, PELICHHE
DKCIIEPUMEHTAIIBHBIX 3aJad 1o TeMe «BaxHenmne KiIacChl HEOPraHUYECKHUX
COCIMHEHUI.

Ilepnommaeckuii 3akoH U Ilepuomideckas cucTeMa XUMHUYECKUX DJIEMEHTOB
J. N. MengeneeBa. CrpoeHue aroMoB. XwWMu4eckas CBI3b. OKHUCIMTENHHO-
BOCCTAaHOBHUTCIILHEIC PCAKIITAH

[lepBble TOMBITKH KJIACCU(DUKAUMU XUMUYECKUX 3ieMeHToB. llonsTue o
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M IIEIOYHO3EMEIbHBIE METaJUIbI,
rajJoreHbl, MHEPTHBIE ra3bl). DJIEMEHThI, KOTOpble 00pa3yroT aM(OTEpHbIE OKCH/IbI
Y TUAPOKCHUJIBL.

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

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oronbl. DnekTponsl. CTpoeHue
ANEKTPOHHBIX  000JI0OYEK aTOMOB TEepBbIX 20 XUMHUYECKUX  DIIEMEHTOB
[Tepuomnueckoir cucremnl . M. Menneneea. XapakTepucTuka XUMHUYECKOTO
AJIEMEHTA 10 €0 MOoJIoKEHUIO B [lepunoanueckoii cucreme 1. 1. Menneneesa.

3aKOHOMEpPHOCTH W3MEHEHUS paJHyca aTOMOB XHMHMYECKHX DJIEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IEPUOAaM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckoi cuCTEMbl XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUsA Hayku W Ipaktuku. J[. M. MenneneeB — yd€HbIN U
IPaKIaHWH.

Xumuueckass cBs3b. KoBanmeHTHas (MOJspHAss M HEMOJSPHAs) CBA3b.
DIEKTPOOTPULATEIBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenp  okucieHus.  OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIMH.
IIponecchbl OKMCIEHNsI U BOCCTaHOBIEHUsI. OKHUCIUTENN U BOCCTAHOBUTEH.

XUMHIECKHH IKCIIEPHMEHT.:

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

MexnpeamerHeie cBI3H



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

OOmue ecTeCTBEHHO-HAYUYHbIC MOHSATHUS: HAy4YHBIN (PakT, rumoTe3a, Teopus,
3aKOH, aHallu3, CHHTE3, KiaccuuKausi, NEPUOJUYHOCTb, HaOIIOJCHUE,
SKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBICHUE.

®dusuka: Marepusi, aTroM, OJJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIIHUI,
M30TONBI, PAAUOAKTUBHOCTD, MOJIEKYJA, AJIEKTPUUYECKUN 3apsil, BELIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ras, (PU3MYECKUE BEIMYMHBI, €TUHUIIBI
M3MEpPEHUSs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COJIHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MuHEpanbl, TOPHBIE TOPOJIBI,
MOJIE3HBIE UCKOIAEMBbIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KJIIACC

BemiecTBo B XUMHIYeCKast peakIus

[Tepunonnueckuit 3akoH. Ilepuoanueckas cucrema XUMUYECKUX 3JIEMEHTOB /.
N. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMHYECKUX DJJIEMEHTOB TMEPBBIX TPEX TNEPUOJOB, Kalus, KaIbIUd M UX
COCMHEHUN B COOTBETCTBUU C IIOJOXKEHHEM D3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHUEM HX ATOMOB.

CrpoeHune BellecTBa: BHUJIbI XMMHUYECKOW CBSI3U. THIBI KPUCTAJUITMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTANINYECKON PELIETKU U
BHJIa XUMHUYECKOU CBS3H.

Knaccudukaiys 1 HOMEHKIATypa HEOPraHUYECKUX BEHIECTB. XHUMHUECKHE
CBOMCTBA BEIIECTB, OTHOCALIUXCA K Pa3IUYHbIM KjaccaM HEOPraHHMYEeCKUX
COEIMHEHUM, TEHETUYECKAasl CBSI3b HEOPraHUUYECKUX BELIECTB.

Knaccudukanuys XuMU4eCKUX peakiuid Mo pa3IMuHbIM MpU3HaAKaM (10 YUCITY
M COCTaBy YYACTBYIOIIMX B PEAKIMH BEMIECTB, MO TEIIOBOMY 3(deKkTy, 1o
U3MEHEHHIO CTETICHEW OKUCIEHUS XUMHUYECKHX JIEMEHTOB, IO 0OpaTUMOCTH, IO
Y4acTHUIO KaTaju3zaTopa). DK30- U SHIOTEPMUUYECKUE PEaKIIMH, TEPMOXUMHUUECKUE
YpaBHEHHS.

[Tonsitue 0 ckopocTH XUMHUYECKOW peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOpaTUMBIX XUMHUYECKHX peakiusix. [IoHsATHE O TOMOTEHHBIX U reTepOreHHBIX
peakuusax. [londarue o karanuse. [loHsATHE O XUMHUYECKOM paBHOBECUHU. DAKTOPHI,
BIIMSIFOIIME HA CKOPOCTh XUMHUUYECKOW PEAKIUMU M TOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.

OKHCITUTETbHO-BOCCTAHOBUTEIBHBIE  PEaKlUU,  DJIEKTPOHHBIM  OayiaHc
OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHOU peaKunu. CocraBneHnue ypaBHEHUI



OKHUCJIUTENIbHO-BOCCTAHOBUTENIBHBIX ~ PEaKUUid C  HMCHOJIb30BAaHUEM  METOAa
AJIEKTPOHHOTI'O OanaHca.

Teopus 3JIEKTPOTUTUYECKON TUCCOIUALINU. DJIEKTPOIUTHI U HEANEKTPOJIUTHI.
Katnonsl, annoHsl. MeXaHW3M IUCCOLMALMU BELIECTB C PA3JIUYHBIMU BHJIAMH
xuMuueckoil cs3u. Crenens nuccounanuu. CuiabHbIE U cla0ble 3JIEKTPOTUTHI.

Peakuuu noHHOro oOMeHa. Y ciloBuUsl IPOTEKaHUsI PEaKIMi HOHHOTO OOMEHa,
MOJIHBIE M COKpAIIEHHBbIE HMOHHBIE YypaBHEHMs peakuuil. CBOKCTBa KHCIIOT,
OCHOBAHMM MW coOJeil B CBeTE MpPEACTaBICHU 00 3IEKTPOIUTHUYECKOU
nucconnanu. KauecTBeHHbIE peakiiuu Ha HOHBI. [IoHsITHE O THAPOIM3E CONEN.

XumudecKkni SKCIIEPAMEHT.

O3HAKOMJIEHUE C MOJCISIMU KPUCTAIUIMYECKUX PEHIETOK HEOPTaHUYECKHUX
BEILIECTB — METAJUVIOB M HEMeTaioB (Tpadura U anmasa), CIOXKHBIX BEIECTB
(xmopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peakiyu
OT BO3ACUCTBUSA pa3IMUHBIX (PAKTOPOB, HCCIEIOBAHUE DJIEKTPONPOBOJAHOCTH
pPacTBOpPOB BEWIECTB, IpOLECCAa AWCCOLMALMUA KHUCIOT, IIEJIOYEH U COJIeU
(BO3MOXXHO  HCIOJB30BAHME BHUJEO MAaTEPHUANIOB), IPOBEIECHHUE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ NPU3HAKKM  MPOTEKaHUs  peakiuil  HOHHOro  oOMeHa
(oOpazoBaHue ocajka, BbIACJIEHHWE Ta3a, oOpa3oBaHHE BObI), OIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBI  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUU
(ropeHue, peaklUH pa3ioKEHHs, COSUHEHUs), pacllO3HABAHUE HEOPraHUYECKUX
BEIIECTB C TIOMOUIBIO KAYECTBEHHBIX pEAaKIUil HAa HOHBL, pEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemeramns! 1 ux coenHEHUA

OO6miast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble CTeNneHu OoKkucieHus. CTpoeHue u (PU3nYecKue CBOWCTBA MPOCTHIX
BEUIECTB — TajoreHoB. XHMMHMYECKHME CBOWCTBA Ha IpUMeEpe  XJjopa
(B3aUMOJENCTBUE C MeETaJlaMd, HEMeTaJJlaMH, IleJo4aMu). XJIOPOBOJIOPOA.
ConsiHas Kucia0oTa, XUMUYECKHE CBOMCTBA, IOIY4YEHHE, NpPUMEHEHUE. JlencTBue
XJIOpa M XJOPOBOJOPOJA Ha OPraHU3M 4eJIoBeKa. BaxHeillune XJIOpuabl U UX
HaXO0XJCHUE B IPUPOJE.

O6mas xapakrtepuctuka 3neMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIE cTeleHu OKHUcieHHs. CTpoeHue W (PU3HYECKHe CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPOJIa U Cepbl. AJIIOTPOITHbIE MOAU(DUKALIUNA KUCIOPOAa
U cepbl. XUMHUUECKHE cBoWcTBa cepbl. CepoBOIOPOA, CTPOCHUE, (PU3MUECKHE U
XUMUYECKUE CBOMCTBA. OKCUABI CEpPbl KaK MPEACTABUTEIN KHUCIOTHBIX OKCHJIOB.
CepHass kuciora, (Quznueckue W XUMHUYECKHME CBOMCTBa (00IIME  Kak
NpeJCTaBUTeNd Kilacca KHUCIOT M crneuuduueckue). XUMHUUECKHE pEeakllvu,
JeXale B OCHOBE IPOMBIIUIEHHOTO Croco0a IMOJIyYeHUs CEPHOW KHUCIIOTHI.
[Ipumenenue cepHoi KucaoThel. Conu CepHOM KUCIOTHI, KAYECTBEHHAS peakuus Ha



cynbdar-uon. Haxoxnenue cepbl U €€ COCNMHEHHMH B TpUpoje. XUMHUYECKOE
3arpsi3HEHUE OKPYKAIOIIEH cpeAbl COCNUHEHUSIMU Ccepbl (KHCIIOTHBIE JOXK/[IH,
3arpsi3HEHHE BO3/yXa U BOJIOEMOB), CIIOCOOBI €ro MPea0TBPAICHUS.

OOmast xapakrepucTuka 31eMeHTOB VA-rpymnmnbl. OCOOCHHOCTH CTPOEHHS
aTOMOB, XapaKTEPHBIE CTENEHU OKHMCIEHHA. A30T, paclpoOCTPAaHEHHUE B IPHUPOJE,
¢busnyeckne U XumMuuecke cBoiictBa. KpyroBopot azora B mpupoje. AMMHUAK, €ro
(bu3nYecKre 1 XUMUYECKHE CBOMCTBA, MOJydYeHue U npuMeHenune. Coinu aMMOHUS,
uX (QU3HYECKUE U XMMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBI aMMOHHS. A30THasl KHUCIOTa, €€ MOJy4yeHHe, (PU3NYECKUE U XUMUYECKHUE
cBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Klacca KHUCIOT U  Clenu(puyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEW aMMOHHMSI B KaueCTBE MHUHEPAIbHBIX
yA0OpeHnil. XMMHUYECKOE 3arpsi3HEHUE OKPY KaloIIEel Cpe/ibl COEIMHEHUSIMH a30Ta
(KUCTIOTHBIE MOXKAHM, 3arps3HEHHE BO3/ayXa, MOYBBI U BoAoéMoB). docdop,
ajoTponHeie Moaudukanuu dochopa, GU3MUECKUE U XUMHUYECKHE CBOMCTBA.
Oxkcug docdopa (V) u pochopHas kuciora, puznueckue 1 XMMUYECKUE CBOMCTBA,
nosryyenue. Mcnoas3oBanue GpocdaroB B KaUECTBE MUHEPAIBHBIX YIOOPEHUM.

Oo6mast xapaktepuctuka smeMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHH  OKHUCJICHUS.  YIIIEpoja,  aJUIOTPOIHBIC
MOAM(UKALIMM, PACHPOCTPaHEHHUE B MpuUpojae, (U3MUYECKUE U XHUMHUYECKHE
cBoiictBa. Ancopbuus. Kpyrosopot yriepona B npupojse. Okcuibl yriiepoaa, ux
bu3nueckue W XUMHUYECKHE CBOWMCTBA, JCHCTBHE HA JKHUBBIE OPTaHU3MBI,
MOJIy4eHHE U TPUMEHEHUE. DKOJIOTHYECKHUEe MPOOJIeMbl, CBA3aHHBIE C OKCHIOM
yriepoaa (IV), rumore3a riao0albHOTO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
s dext. YronbHas KUCIOTA U €€ COJIU, UX (PU3NUYECKUE U XUMUUYECKUE CBOWCTRBA,
nmoJiydeHrue W mnpuMeHeHne. KauecTBeHHas peaknus Ha KapOOHAT-MOHBI.
Hcnonb3zoBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIIbCKOM
XO3sICTBE.

[lepBoHavaNbHBIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COEAMHEHMSIX
yriiepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUIECH, 3TaHOJ, TJIMLIEPUH, YKCYCHAsl KUCJIOTA).
[IpupoaHpie HMCTOYHUKUA YIJIEBOJOPOAOB (yrojb, NPUPOAHBIA Ta3, HEDTh),
MPOJIYKThl UX mepepaboTku (OEH3MH), UX POJb B OBITY M IPOMBIIUIEHHOCTH.
[ToHsiTHE O OMOJIOTMYECKHN Ba)KHBIX BELIECTBAX: XKUpax, OeiKax, yriaeBoaax — U ux
poJii B JKM3HM 4YeloBeKa. MarepualbHOE€ €IUHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COCTUHEHUH.

KpeMHuuii, ero Qusnueckue ¢ XHUMHYECKHE CBOICTBA, IOJy4YEHHE H
npuMmenenue. CoeauHeHus KpeMHusi B npupojae. OOmme mnpeacraBieHus 00
okcusie kpemuust (IV) u kpemaueBoi kuciore. CUIMKAThI, UX HCIOJIb30BAHHE B
ObITYy, B IIPOMBIIIUICHHOCTH. BakHelilne cTpoUTenbHbIE MaTepHUalibl: KepaMuKa,



CTEKJIO, LIEMEHT, OCTOH, kene300eToH. IIpobmempl 6e30macHOTO HMCIOJIB30BaHMS
CTPOUTENIbHBIX MAaTEPUAJIOB B IOBCEAHEBHOM JKU3HU.

XuMHIECKHH IKCITIEDAMEHT.

M3y4eHHE 00pa3l0B HEOPraHUUYECKUX BEIIECTB, CBOMCTB COJSHON KHCIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEAKIIMN Ha XJIOPUJ-MOHBI U HAOJI0ICHUE TTPU3HAKOB
UX TMPOTEKAaHUs, OMNBITHI, OTpa)karomue (HU3NYECKUEe W XUMHUYECKHE CBOMCTBA
raJloreHOB M WX COEAUWHEHUM (BO3MOXKHO HCIOJIb30BAHUE BHUJIEOMATEPUAIIOB),
O3HaKOMJIEHME ¢ oOpaslaMu XJOpUAOB (TAJIOT€HUIOB), O3HAKOMJIEHUE C
oOpaslamu  cepbl W €€  CcoeauHEHUsMH  (BO3MOXKHO  HMCIOJIb30BaHHE
BUJIEOMATEPUAIIOB), HAOIOIEHHE MpoIecca OO0YyIIIMBaHUS caxapa MoJ JeHCTBUEM
KOHLUEHTPUPOBAHHOM CEPHOM  KHUCJIOTBHI, M3y4YEHUE XUMHUUYECKUX CBOMCTB
pa30aBIEHHOI CEPHON KUCIOTHI, POBEJECHUE KAYECTBEHHON peaklMK Ha Cyab(hat-
WOH W HAOJIOJeHUE TpHU3HAKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3NYECKUMHU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COECIAUHEHUH (BO3MOXKHO HCIOJIB30BAHKE
BHJIEOMATEpHUAIIOB), oOpa3liaMu a30THBIX U (POCPOPHBIX YIOOpEHUH, MOTyUYeHHE,
coOupaHue, pacrno3HaBaHWE UM H3YyYCHUE CBOWCTB amMMHUaka, MPOBEJICHUE
KAueCTBEHHBIX PEaKIMi Ha MOH aMMOHUS U (ocdaT-uOH U U3YYCHHE MPU3HAKOB
UX NPOTEKaHUs, B3aUMOJICHCTBUE KOHIICHTPUPOBAHHOMN a30THOM KHUCIIOTHI C MEIBIO
(BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAJIOB), U3y4yeHue Mozelnen
KPUCTAIMYECKUX pEIIETOK anMaza, Tpadura, ¢yiuiepeHa, O3HAKOMIIEHUE C
MPOIIECCOM  aZICOPOITMU  PACTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YTIEM U
YCTPONCTBOM MPOTUBOTras3a, MojJydyeHHue, COOMpaHue, pacrio3HaBaHUEe U U3YUYEHUE
CBOMCTB YIVICKHCIIOTO Ta3a, MPOBEJEHNE KAaYeCTBEHHBIX PEaKIMi Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3YYE€HHE TNPU3HAKOB HUX MPOTEKAaHMs, O3HAKOMIICHHE C
MPOAYKIMEH CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxkHelnme HeMeTallJIbl U UX COETUHEHUS.

Mertanisl 1 HX COCAVHEHHA

OO6mras xapakTepuCTUKa XUMUYECKUX 3JIEMEHTOB — METaJUIOB HA OCHOBaHUU
ux nosioxkeHuss B llepmommueckon cucreme xumuyeckux siaemeHTtoB . U.
MeHnneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTalioB. MeTtaiuinueckasl CBA3b U
METAUIMYECKAST ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HanpspkeHui MetaiioB. Ou3ndyeckne U XMMUYECKUE CBOMCTBA MeTauioB. O0miue
CrocoObl TIONTydeHUs: MeTauioB. [loHATHE O KOpPpPO3WU METAIOB, OCHOBHBIC
crocoObl 3amUThl UX OT Kopposuu. CrutaBel (CTaib, YYTyH, AIOPATIOMHUHHM,
OpoH3a) ¥ UX MPUMEHEHHUE B ObITY U MPOMBIITICHHOCTH.

[Ilenouynsie MeTaiuibl: mojioxkeHue B [lepuoauyeckoil cucteMe XUMUYECKUX
snemeHToB JI. M. MeHneneeBa, CTpO€HME UX aTOMOB, HaXOXJICHUE B MPUPOJE.
duznyeckue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKcuabl u



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

IllenoyHO3eMENIBbHBIE METAIBI MAarHMd W KalbLIMM: TIOJIOKEHHE B
Ilepnognueckor cucreme xumuudeckux dneMeHToB [[. M. MenneneeBa, crpoeHue
MX aTOMOB, HaXO0XJIeHHE B mpupoae. Pusndyeckre 1 XMMUYECKUE CBOMCTBA MarHus
U Kajblus. Baxuelmme coelWHEHHUsS KaiblUs (OKCHIA, THAPOKCUI, COJIH).
XKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.

AuroMuHUN: onokeHue B [lepruoinueckor cCuCTeMe XUMHYECKUX 3JIEMEHTOB
JI. . MenneneeBa, CTpoeHuE aroma, HaxoxxjaeHue B mpuponae. dusznueckue u
XUMHUYECKHE CBOMCTBA altOMUHUA. AM(OTEpHBIE CBOWCTBA OKCHIa U THIIPOKCHUIA
ATIOMUHUSL.

Kenezo: nonoxenne B [lepuoauueckoi cucreme XMMHYECKUX 3J€MEHTOB /1.
. MenneneeBa, CTpoeHHE aTOMa, HAaXOXKJAE€HUE B npupoac. Pusmyeckue u
XUMHUYECKHE CBOMCTBA xene3a. OKcubl, rTuApokcuibl 1 cou xxenesa (II) u xenesa
(IIT), ux coctaB, CBOMCTBA U MOJy4YCHUE.

XHUMHIECKHH SKCITIEDHMEHT.

O3HAKOMJIEHHE C oOpasllaMy METAUIOB W CIUIABOB, HX (PU3NYECKUMH
CBOMCTBaMHU, M3y4YEHUE  PE3yJbTATOB  KOPPO3UUM  METAUIOB  (BO3MOXKHO
WCIIOJb30BaHUE BHUJCOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHJA
KaJIbI[USl W HATpusi C BOJON (BO3MOXHO HCIIOJIb30BAHUE BHUJIEOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIbI, IPOLECCA TOPEHHUS KEJIE3a B KUCIOPOJE
(BO3MOXXHO  HCIOJNB30BAaHWE  BHJIEOMATEPUAIIOB), MPHU3HAKOB  MPOTEKAHMS
Ka4ECTBEHHBIX PEAKIMii HAa WOHBI: MarHus, KaJblUs, ATIOMUHUA, MHKA, JKEJie3a
(I) u xeneza (II1), meau (II), HabmroeHNE U ONMKUCaHUE MPOILIECCOB OKPAIIMBAHUS
IJJAMEHH MOHAaMU HATpUsl, Kalud ¢ KalblUs (BO3MOXXHO HCIOJIb30BAHHE
BUJIEOMATEPUATIOB), HCCIIeJOBaHUE aM(OTEPHBIX CBONCTB THAPOKCHU]IA ATFOMHUHHUS
Y TUJIPOKCHUA IIMHKA, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «Baxueimue
METaJUIbl U UX COCTUHEHUS.

XuMus ¥ OKpyXaromas cpea

BemectBa u marepuaibl B IMOBCEIHEBHOM >XM3HM 4enoBeka. be3zomacHoe
HCIIOJIb30BaHUE BEILECTB U XUMHUUYECKUX peakiui B ObiTy. IlepBas momorrs mpu
XUMHYECKUX OKOTaxX U OTPABIICHUSAX.

XUMUYECKOE 3arpsA3HEHHUE OKpY’Kalomled cpeabl (MpeaenbHas J0omycTUMas
KOHIIeHTpalus BemiecTs, najee — [1JIK). Ponb xumun B penieHun 3K0JI0THUECKUX
npoOiaem.

XHUMHIECKHH SKCIIEDAMEHT:

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

Mexnpeamernsie CBA3H



Peanuzanus MeXnpeIMETHBIX CBSI3ed IMpPU U3YYEHUH XUMHH B 9 Kiacce
OCYUIECTBIISIETCS 4Yepe3 HCIOJIb30BaHME Kak OOIIMX eCTeCTBEHHO-HAYYHbIX
MOHSATUM, TaK W MOHATHUM, SIBJSIOIIMXCS CUCTEMHBIMH JJII OTJEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 ITUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIE MOHSATHS: HAy4YHBIM (DAaKT, TUIOTE3a, 3aKOH,
TEeOpHsl, aHalu3, CHHTE3, KiIacCuPUKalus, TMEePUOJAUYHOCTh, HAOIIOIEHNE,
AKCIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHUE, MOJIeb, SBJICHUE, IMAPHUKOBHIN
3 PeKT, TEXHOIOTHS, MAaTEPUAIIBI.

dusznka: marepus, aTroM, OJIEKTPOH, MPOTOH, HEWTPOH, HOH, HYKIIH]I,
U30TOIbI, PaAUOAKTUBHOCTb, MOJEKYJA, SJEKTPUYECKUW 3apsll, MPOBOJHUKH,
MOJYNIPOBOJHUKH, JTUAJEKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TEJO, OO0BEM,
arperaTHOe COCTOSIHME BEUIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KPUCTAININYECKAS
peméTKa, CIUIaBbl, (PU3NYECKUE BEITUYMHBI, CAMHUIIBI U3MEPEHHUS, KOCMUYECKOE
IPOCTPAHCTBO, MIAHETHI, 3BE3/1bl, COJHIIE.

buonorusi: ¢orocunres, npixanue, O6mocdepa, 3KOCUCTEMA, MHUHEPATIbHBIE
ya00peHusi, MUKPOAJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIbHbBIE BEIIECTRA.

['eorpadus: armocepa, ruapochepa, MuUHEpaIbl, TOPHBICE TOPOJIBI,
MOJIE3HBIE UCKOIIAEMbIE, TOILIUBO, BOJIHBIE PECYPCHI.



IDIAHAPYEMBIE PE3VJIbTATBI OCBOEHMS ITPOI'PAMMBI 110 XMMHNHU
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHIA

JIMUHOCTHBIE PE3VIJIbTATHI

JIMYHOCTHBIE pe3yibTaTbl OCBOEHUS MPOrpaMMbl OCHOBHOI'O  OOILIEro
o0pa3oBaHUs JOCTUTalOTCs B XOJie OOy4EeHHMs] XUMUU B €IMHCTBE y4eOHOH H
BOCTIUTATEIHHON JEATEIHHOCTH B COOTBETCTBUU C TPAIUIIMOHHBIMA POCCHHCKUMU
COIMOKYJBTYPHBIMH W JTyXOBHO-HPaBCTBCHHBIMU IIEHHOCTSIMU, TPHHSITHIMA B
oOmiecTBe MpaBWIaMM M HOPMAaMM TOBEACHHMS M CIIOCOOCTBYIOT Ipoleccam
CaMOTIO3HAHUs, CAMOPA3BUTHUS U COLIMAIA3AIMN O0yYarOIINXCA.

JIMYHOCTHBIE  pe3yNbTaThl  OTPaXAlOT  TOTOBHOCTh  OOYYaroIIMXCs
PYKOBOJICTBOBATbCA CHUCTEMOM TO3UTUBHBIX IICHHOCTHBIX OpHUEHTAalUd U
paciMpeHHe OmbITa AeATEeIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) maTpHOTHIECKOTrO BOCIIMTAHHAA:

[IEHHOCTHOTO OTHOIICHHSI K OTE€UYECTBEHHOMY KYJIbTYPHOMY, HCTOPUIECKOMY
U HAyyHOMY HACIE€JHI0, TMOHUMAHUS 3HAYCHHS XUMHUYECKOW HAyKd B IKHU3HU
COBPEMEHHOT0 OOIIEeCTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHON HHGOpMAIHE O
NEPEIOBbIX JOCTHXKEHUAX M OTKPBITHUSX MHUPOBOM M OTEUECTBEHHOW XHMHH,
3aWHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPONCTBE MHpa U 00IIECTBa;

2) rpa)IaHCKOT'O BOCIIMTAHMA:

MPEJACTABICHUS] O COLMANBHBIX HOpPMax M TMpaBUiIaX MEXKINYHOCTHBIX
OTHOUIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIEAOBAaTEeIbCKOM, TBOPYECKOM W APYrMX  BHJAAX
AESITeNbHOCTA, TOTOBHOCTH K Pa3sHOOOpa3HON COBMECTHOM MESTENbHOCTH TPHU
BBITIOJIHEHUM YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBIMOJHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3AUMOIIOHUMAHHUIO
M B3aUMOIIOMOIIM B TIpoLEcce HTOW Yy4yeOHOM JesATeNbHOCTH, TOTOBHOCTH
OLICHWBAaTh CBOE TOBEJCHHE M TOCTYNKH CBOUX TOBapHIEd C TO3HUIHUU
HPABCTBEHHBIX U IIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIEACTBHUM MOCTYIIKOB;

3) HeHHOCTH HAYYHOr'O IO3HAHMA:

MHUPOBO33PEHYECKHE TMPEICTABICHUS O BEIIECTBE W XUMHUYECKOW pEeakivu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKU M COCTaBJISIOLIHNE
OCHOBY JUIsl TOHMMAaHUS CYIIHOCTH HAyYHOW KapTHHBI MHpa, MpeACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPa3BUTHUsI MPUPOJbBI, B3aMMOCBSI3AX YeJIOBEKa C
MPUPOJIHON CPEIOH, O POJIM XUMHH B MO3HAHUU ITUX 3aKOHOMEPHOCTEH;

Mo3HaBaTeNIbHbIE MOTHBBI, HAIIPABJICHHBIE HA TOJYyYE€HUE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOIUMBIC IJII OOBSCHEHHS HaOII0JaeMBIX IIPOIICCCOB U SIBJICHUH,
MO3HABATEIbHOM, MH(OPMAIMOHHOW M YHMTATEIbCKOW KYJIbTYphl, B TOM 4YHUCIE
HABHIKOB CaMOCTOSITENIBHON paboThl C y4eOHBIMH TEKCTaMH, CIPABOYHOM



JUTEPATYPON, JOCTYMHBIMU TEXHUYECKHUMH CpEICTBAaMU HUH(POPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEeHHMIO M TO3HAHHIO, JII0OO3HATENbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €aMOOOpa3OBaHMIO, MPOEKTHOW M  HCCIEAOBATENIbCKOM
JESTENHHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH U YPOBHSI OOydYeHHUS B
JlaJIbHEUIILIEM;

4) hopMHPOBaHHA KyJIbTYPEI 3{0OPOBBAL:

OCO3HAHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3I0pPOBBIO, YCTAaHOBKH Ha 3J0POBBIM 00pa3 >KU3HU, OCO3HAHHE IOCIECACTBUI U
HENPUATHE BPEAHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOT0JIsI, HAPKOTUKOB, KypeHHsI),
HEOOXOJMMOCTH COONIOJIEHUs] TMpaBui O€30MacHOCTH TpU  OOpalieHud C
XUMUYECKUMU BEIIECTBAMHU B OBITY U PEaIbHOM KU3HH;

5) TpyZI0BOTO BOCIIUTAHUS:

MHTEPEC K MPAKTUYECKOMY HM3YUYEHHUI0 Tpodeccuii 1 TpyJa pa3indHoro poja,
YBOKECHHE K TPYAy M pe3yibTaTaM TPYJOBOH JEATEILHOCTH, B TOM 4YHCIE Ha
OCHOBE MPUMEHEHHS NPEAMETHBIX 3HAHUW IO XUMHUU, OCO3HAHHBIM BBIOOP
WHJIMBUAYAJIBHOW TPAEKTOPUU MPOJIOIHKEHUsT 00pa30BaHUs ¢ YUETOM JTUYHOCTHBIX
MHTEPECOB U CIOCOOHOCTU K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIenHon npodeccCuoHanbHOM NeATeIbHOCTH U Pa3BUTHS HEOOXOJAUMBIX YMEHUH,
TOTOBHOCTh aJalITUPOBATHCA B MPOPECCUOHAIBHON CPEJIE;

6) SKOJIOrMYeCKOro BOCIIMTAHH:

HKOJIOTHYECKH 1I€JeCO00pa3HOE OTHOIIEHHE K MPUPOJEC KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIleCTBOBaHMS, MIOHUMAaHHE LIEHHOCTH 3JJ0POBOTO U
Oe3omacHOro o0pas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3HYEeCKOMY ¥ TICHXHMYECKOMY 37I0POBBIO, OCO3HAHHE IIEHHOCTH COOJIOICHUS
npaBuII 0€30I1aCHOTO MOBEJACHUS TP paboTe ¢ BEIIECTBAMH, a TAK)KE B CUTYaIUsX,
YIPOXKAIOIIKMX 3I0POBbIO U YKU3HU JIIOCH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUSI, MOJy4aeMble MPU U3YYEHUU XUMHH, JJIs
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPYKAIOILIEH MPUPOJHON CPENOH, I MOBBILICHUS
YPOBHS  DKOJOTHYECKOM KYyJIbTYphbl, OCO3HAHHS TJ00aJbHOTO  Xapakrepa
AKOJIOTMYECKUX MPOOJEM M IMyTed WX PEeIICHUs] MOCPEJCTBOM METOJ0B XHMUH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCA UM B MO3HABATEILHOM,
KOMMYHHMKATUBHOW U COLIMAJIBHOUN IIPAKTUKE.

METAIIPEIMETHBIE PE3YJIbTATBI

B cocraBe wMeTtanpeAMETHBIX pE3yJbTAaTOB BBIACISAIOT 3HAUYUMBIC IS
dbopMupoBaHUST MHUPOBO33PEHUST OOIIEHAy4YHbIE TMOHATHUS (3aKOH, TEOopus,
MPUHITAI, TUTIOTE3a, (HaKT, CUCTEMa, MPOIIECC, IKCIIEPUMEHT U JPYroe.), KOTOphIe
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYEOHBIX IMpeaMeTax M IMO3BOJISIOT Ha
OCHOBE 3HaHUM M3 ATUX NMPEAMETOB (POPMUPOBATH MPEICTABICHUE O LIEIIOCTHOU



HAy4YHOW KapTUHE MHpA, U YHUBEpCAIbHbIC y4eOHbIC eiCcTBUS (ITO3HABATEIbHEIE,
KOMMYHHKATUBHBIC, PETYyJIATHBHBIE), KOTOpble oOecrneunBaroT (GpopMHpoOBaHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOMU
ACATCIIBHOCTMU.

ITo3HaBaTenbHBIE YHUBEPCAIbHBIE yIeOHbIE NEHCTBAS

Bba3oBrie moruueckue AeHCTBHA:

YMGHI/ISI HUCIIOJIB30BATh HpI/IéMBI JIOTHYCCKOI'O MBINIJICHUA HpI/I OCBOCHHNU
3HaHHﬁI paCKpBIBaTB CMBICJI XUMHNYCCKUX HOH?ITI/Iﬁ (BBII[CJ'ISITB nx xapaKTepHHe
IIPpU3HAKH, YCTAaHABJIINBATH B3aMMOCBA3bL C APYIMMH HOH}ITI/IHMI/I), HUCIIOJIB30BATh
INOHATHUSA OJIA 06’I)SICH€HI/I}I OTACJIBHBIX (baKTOB u HBHGHHﬁ, BLI6HpaTL OCHOBAHUA U
KpI/ITepI/II/I JUJIA KJIaCCI/I(I)I/IKaL[I/II/I XUMHUUYCCKUX BCIICCTB U XMMHNUYCCKHUX peaKuHﬁ,
YCTaHaBJ'H/IBaTB HpI/I‘-II/IHHO—CJIeI[CTBeHHHC CBA3U MC)KI[y O6’beKTaMI/I I/I3y‘-ICHI/I$I,
CTPOUTH JIOTUYECKUE PACCYX IEHUSA (MHAYKTUBHbBIC, N€IYKTUBHbIE, 10 AHAJIIOTUN),
ACJIaTh BBIBOJAbI N 3aKJIIFOUYCHMUA,

YMGHI/Ie HpI/IMeHHTB B HpOI_ICCCG IIO3HAHHUA TIIOHATHIA (HpCI[MCTHBIG nu
MeTaHpeI[MeTHBIC), CHUMBOJIMYCCKHUC (3HaKOBBIe) MOACIIN, I/ICHOJ'IBSyCMBIe B XMMHU,
Hp606paBOBBIBaTI> MIUPOKO IMPUMCHACMBIC B XMMHUHU MOJACJIBHBIC IIPCACTABJICHUA —
XUMUYECKUN 3HAK (CHUMBOJI DJIEMEHTa), XUMH4YecKas ¢opmysia U YypaBHEHHUE
XUMHUYECKON peakIMy — MpHU PelleHuHd y4eOHO-TI03HABaTEIbHBIX 3a/1a4, C YYETOM
9TUX MOIACIJIIBHBIX HpCI[CTaBJ'IeHI/Iﬁ BBIABIIATE U XapaKTepI/IBOBaTB CYH_IGCTBCHHBIG
IIPU3HAKHW U3Y4YaCMbIX 06’beI(TOB — XUMHYCCKHUX BCIICCTB U XUMHWUYCCKUX peaKHI/II\/'I,
BBIABJISATH O6HII/I€ 3dKOHOMCPHOCTH, IMPUYINHHO-CJIICACTBCHHLIC CBA3U )51
HpOTPIBOpe‘II/ISI B I/I?,y‘IaGMBIX HpOHCCC&X 1 ABJICHUAX.

bazoBEIe HcclleqoBaTEIbLCKHE JEHCTBHA:

YMCHHUC HCIIOJIb30BAaTh IIOCTABJICHHBLIC BOIIPOCHI B KAa4YCCTBC HMHCTPYMCHTA
IIO3HAHHUs, a TaKKE€ B Kau€CTBE€ OCHOBBI JIA q)OpMI/IpOBaHHH TUIIOTE3bI IIO0
HpOBepKC HpaBI/IHBHOCTI/I BBICKA3bIBACMBIX CY)KJICHI/If/’I;

HpI/IO6peTCHI/I€ OIIbITA IIO HJ'IaHI/IpOBaHI/IIO, OpFaHI/IBaHI/II/I 51 HpOBGI[CHI/IIO
YYCHHYECKUX JKCIIEPUMEHTOB, yMEHHWE HaOmomaTh 3a XOJO0M Ipollecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €ro pe3ynbTaT, (PopMyIupoBaTh 0OOOIICHUS U
BBIBOJIBI I1O pCSyHBTaTaM HpOBeﬂéHHOFO OIIbITa, UCCIICAOBAaHUs, COCTABIISATh OTYET
0 MPOJIETIaHHOM padoTe.

Pa6ota ¢ uadopManmeii:

yMEHHE BBIOMpATh, aHAJIW3UPOBATh W HWHTEPIPETUPOBATH HWH(POpPMAIIUIO
paSJII/I‘IHI::IX BUJI0OB U (bOpM HpeﬂCTaBHCHHH, nonyqaeMon n3 pa3HBIX NCTOYHHUKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJEp)KaHUs, CIPaBOYHBIC
nmocoOus, pecypcsl WHTepHETa), KPUTUYECKH OIEHWBATH MPOTUBOPEUYUBYIO U
HEJIOCTOBEPHYIO HH(POpMAIIHIO;



yYMEHHE NMPUMEHSITh Pa3IUYHbIE METOJbl M 3allpoChl NMPHU TOUCKE U OTOOpe
uHGOPMAIIMM W COOTBETCTBYIONIUX JAHHBIX, HEOOXOAMMBIX ISl BBITIOJIHEHUS
y4eOHBIX U TIO3HABATENBHBIX 33/1a4 OMPEEIEHHOTO THIIa, MPUOOPETEHHE OIbITA B
o0lacTd MCHOJB30BaHUS HMH(POPMAIIMOHHO-KOMMYHHKATUBHBIX — TEXHOJIOTHUH,
OBJIaJICHNE KYJIbTYpO aKTUBHOTO MCIIOIB30BAHUS PA3IMYHBIX IOUCKOBBIX CHCTEM,
CaMOCTOATENLHO BBIOUPATh ONTUMAIBHYIO (pOpMY TpeAcTaBieHus] HHPOpMALUU U
WUTIOCTPUPOBATh pEIIaeMble 3a/Jaddl HECJIOXHBIMH CXEMaMH, JuarpaMMaMu,
ApyrumMu GopMaMu rpauku U UX KOMOMHAIUSAMU;

YMEHHE HCIOJIb30BaTh U AaHAJU3UpPOBAaTh B Ipolecce ydyeOHOHl u
UCCJIEIOBATEIBCKON ACATENBHOCTH MH(DOPMAIUIO O BIMSHUU MPOMBIILIEHHOCTH,
CEJIbCKOTO XO3SIICTBA M TPAHCIOPTa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelibl.

KoMMyHUKaTHBHEIE YHUBEPCATbHEIE YIeOHEIE NeHCTBAS:

yMEHHUS 3aJaBaTh BOIPOCHI (B XOJe jauajgora U (Wiu) JUCKYCCHH) IO
cyliectBy  oOcyXkaaemMod  TeMbl, (QOpPMYyJIHpPOBaTH CBOM  IPEAJIOKEHHUS
OTHOCHUTEIFHO BHITIOTHEHUS MPEJIOKEHHOM 3a/1a4u;

YMEHUSI  TPEJCTaBIATh  TOJYYCHHBbIE  pe3yJbTaThl  IMO3HABATEIHLHOMN
JESTENbHOCTY B YCTHBIX U THCbMEHHBIX TEKCTaX; JelaTh MPE3CHTAILUIO
pe3ybTAaTOB BBIMOJTHEHUS XUMHUYECKOTO JKCIEpUMEHTa (J1abopaTOpPHOTO OIBITA,
1a00paTopHOI pabOTHI O UCCIIEAOBAHUIO CBOMCTB BEIIECTB, y4E€OHOTO MPOEKTA);

yMEHHsI Yy4eOHOTrO COTPYAHMYECTBA CO CBEPCTHUKAaMH B COBMECTHOM
MO3HABATEILHOM M MCCIEOBATEIIbCKOM  JIEATETbHOCTH  NpU  PEIICHUH
BO3HMKAIOLIMX NpOoOJieM Ha OCHOBE yuéTa OOLIMX HMHTEPECOB M COIIACOBAHMS
no3uuui (00cyxaeHus, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPAHHALIUS
COBMECTHBIX JEWCTBUH, ONpelNeleHHe KpPUTEpUEeB IO OLIEHKE KayecTBa
BBITIOJTHEHHOM pabOTHI U ApyTHE).

PerynsaTuBHEIE yHUBEpCAIbHBIE YI€OHBIE IEHCTBUA:

YMEHUE CaMOCTOSTENbHO ONPEENsITh LENH JEATeIbHOCTH, [UIAHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
JeSATeNLHOCTh, BBIOMpaTh Hanbosee A (PeKTUBHBIE CIIOCOOBI PEIIeHUsT YIeOHBIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOSITEIbHO COCTaBJSTh WU KOPPEKTHUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JEUCTBUM TPHU BBINOJHEHUM 3aJaHAM C Y4YETOM
MOJIYYCHHUSI HOBBIX 3HAHUW 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUAX,
OLICHMBATh COOTBETCTBUE IMOJIYYEHHOTO pe3yJibTaTa 3asBJICHHON 1EIH, YMEHHE
MCIIONIb30BaTh M aHATTM3UPOBATh KOHTEKCTHI, IPE/IaraeMble B YCIIOBUU 3aJaHHIA.

IMPEIMETHBIE PE3VJIBTATBI

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



NeHCTBUH, crenupuyecKue Il MPEeIMETHOM 00JIacTH  «XHUMHS», BHJIBI
NEATEIbHOCTH MO  TOJYYEHHIO HOBOTO 3HAHUA, €ro HHTEPHpPETAINH,
peoOpa30BaHUI0 U TPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX M HOBBIX CUTYaIIHUIX.

K xoniy oOy4yenus B 8 Kiacce mpeMeTHbIE pe3yIbTaThl Ha 6a30BOM YPOBHE

JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

* PacKpbIBaTb CMBICI OCHOBHBIX XMMHUYECKHX IOHATHI: aTOM, MOJEKYJa,
XUMUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(oHOpOIHAST M HEOJAHOPOAHAS), BaJIECHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJWYECTBO BEILIECTBA, MOJIb, MOJISIpHAash Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEeMEHTa B COSIMHEHUH, MOJISIPHBIN 00BEM,
OKCHUJI, KHUCJIOTA, OCHOBaHHUE, COJb, DJEKTPOOTPHUIATEIBLHOCTh, CTEICHBb
OKHCIICHUS, XUMHUYECKasi peakius, KiacCu(UKaius peakiuil: peakiuu
COCIMHEHUS, PEAKIMU PAa3JI0KEHUs, PEAKIMU 3aMEIICHUs, PEeaKIuu
oOMeHa, 3K30- U SHIOTEPMUUYECKUE PEAKIIUU, TETUIOBOM (PPEKT peakiuu,
SAIpO aToMa, JJIEKTPOHHBIM CJIOW aToma, aTOMHasi OpOuTalb, PAaAUYC
aToMa, XMMHYECKas CBS3b, MOJSPHAS U HEMOJISIPHAsT KOBAJEHTHAs CBS3b,
HMOHHAs CBs3b, MOH, KaTHOH, aHWOH, PAacTBOpP, MAaccoBas JI0Js BEIECTBA
(mporieHTHAs! KOHIIEHTpAIs) B paCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKUX TMOHATUM U
MPUMEHSITh 3TU OHSATHUS MPU OMKUCAHUM BEIIECTB U UX MPEBPAIICHU;

e HCIOJB30BaTh XHUMHYECKYI0 CHMBOJUKY [UJIi COCTaBieHUs (Qopmyl
BEILECTB U YPABHEHUN XUMHUUYECKUX PEAKIINIA;

e ONPEACNATh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCIMHEHUSX,
CTENEHb  OKUCICHHMS  BJEMEHTOB B  OMHApHBIX  COCIMHEHUSX,
MPUHA/JICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIAcCy COEAMHEHUN 10
dbopmynam, BHUJ XUMHUYECKOM CBsi3M (KOBaJeHTHasT M MOHHAasA) B
HEOPTraHUYECKUX COCAMHEHUSX;

e packpeiBath cmbica [lepuoamueckoro 3akona JI. WM. Menaeneesa:
JEMOHCTPUPOBATh MOHUMAHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWMCTB
XUMUYECKUX JJIEMEHTOB OT UX MOJOKeHUs B llepmoauueckoi cucreme,
3aKOHOB COXPAHEHMS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOTaJIpo;

e ONWCHIBATh U XapakTepu3oBaTh Tabmuunyro ¢opmy Ilepuonnueckon
CUCTEMbl XMMHUYECKHUX DJIEMEHTOB: pa3iau4aTh IOHATHUS «TJIaBHAs
noarpynmna (A-rpynmna)» u «mnobouynas noarpynna (b-rpynna)», mansie u
OOJIbIlIME TEPHOJbl, COOTHOCUTh OOO3HAUEHHS, KOTOPhIE HMEIOTCA B
tabmune «llepmomnueckas cucTtemMa XuMmHYeckux siaemeHToB J[. U
MeHneneeBay C€ UHCIOBBIMH XapaKTEPUCTHUKAMH CTPOEHUST aTOMOB



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

KJIacCU(PUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTraHWYCCKHE BEIIECTBA,
XUMHUYECKUE PEAKIUU (TI0 YUCIy W COCTaBY YYaCTBYIOIIMX B PEAKIIUU
BEIIECTB, 10 TETIOBOMY (D PeKTy);

XapaKkTepu3oBaTh (OMUCHIBaTH) OOIIME XMMHYECKHE CBOWCTBA BEIECTB
Pa3TUYHBIX KJIACCOB, TOJTBEPXKAas ONMUCAHUE MPUMEpPaMU MOJIEKYIIIPHBIX
YPaBHEHHMM COOTBETCTBYIOIINX XUMHAUYECKUX PEAKLINN;

MPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCHUMOCTU OT UX KaU€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUSI XUMHUYECKUX TPEBpaAIIEHUN B
Pa3TUYHBIX YCIOBHUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYIO W MOJISIPHYIO MacChl
BEII[ECTB, MAaCCOBYIO JIOJNI0O XHUMHUYECKOTO »JJeMeHTa 1o (opmyie
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKOW PEaKIINH;

MPUMEHSTH OCHOBHBIC OIEPAIlMH MBICIUTEILHON JACATEIBPHOCTA — aHaJIU3
U CHUHTE3, CpaBHEHHE, 0000IIEHHEe, CHCTeMaTH3alluio, KiacCU(UKamuio,
BBISIBJICHUE TPUYUHHO-CJICICTBEHHBIX CBS3€H — Il M3Y4YEHUS CBOWCTB
BCIIECTB M XHWMHYECKHX pPEaKIHi, €CTECTBCHHO-HAYYHBIC METObI
MO3HAHUSI — HAONIOJIEHUE, U3MEPEHUE, MOJICTUPOBAHUE, IKCIICPUMEHT
(peasibHbBI U MBICIICHHBIN);

ClIeloBaTh  NpaBWIaM  TMOJIb30BAaHUS  XMMHYECKOM  TMOCYIoONM
7a00paTOpHBIM  O00OpYyJOBaHMEM, a TakXKe IIpaBWJIaM OOpaIlleHUs C
BCIIECTBAMH B COOTBETCTBUHM C WHCTPYKIIUSMU 10 BBITIOJTHEHUIO
1a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TMOJMYYEHUI0O U COOMPaHUIO
ra3oo0pa3HbIX BeIecTB (BOJOpOAA U KHUCIOPOJa), TMPUTOTOBIECHUIO
PacTBOPOB C OMNPEAECIEHHON MAaCCOBOM IOJIEW PaCTBOPEHHOTO BEILIECTBA,
IJIAHUPOBATh W TPOBOAUTH  XHUMHYECKHE  DKCIIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB MIEIIOYEH M KUCIOT C MTOMOIIBIO UHIUKATOPOB
(;makmyc, dheHondTarenH, METHIOPAHXK U IPYTHe).

K xoHmy o0y4enus B 9 xinacce rnpeIMeTHbIE pe3yibTaThl Ha 0A30BOM YpOBHE
JOJKHBI OTPAKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

pPaCKpbIBaThb CMBICI OCHOBHBIX XUMHYECKUX IOHATHUH: XUMHYECKUU
AJIIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHUOH, aHWOH, IMPOCTOE BEUIECTBO,
CJIIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJIEHMS, XUMUYECKasl peaKlysi, XUMUYECKasi CBS3b, TEIUIOBOM 3(deKT
peakuuu, MOJb,  MOJISIpHBI ~ 00BEM,  pPacTBOp,  AJNEKTPOJIUTHI,
HEAJIEKTPOJIUTBL, SJIEKTPOJIMTHYECKAS] JUCCOLMALNS, PEaKUUH HOHHOIO
oOMEHa, Karaau3arop, XHMHUYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIC PEAKIUH, OKHUCIHUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIINH,
OKHUCJIUTEIb,  BOCCTAHOBUTEIb,  OKHCICHHME W  BOCCTAHOBJICHUE,
ajutoTponusi, aMm(GpOTEpHOCTh, XUMHUUECKasi CBsI3b (KOBAJICHTHasi, MOHHaA,
METAJTMYECKAsl), KPUCTAJUIMYECKAsT PpEHIETKAa, KOPPO3Usl METaJUIOB,
CIUIaBbl, CKOPOCTh XHMHYECKOM PEAKIMH, NPEACIbHO JIOMYCTUMAas
koHueHntpanus [TJIK Beniectna;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX TIOHATHH U
MIPUMEHATH 3T MOHITHUS MPHU OMIMCAHUU BEUIECTB U UX NPEBPAILLICHUN;
HCIIOJb30BaTh XHMHYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS (HOPMYII
BEILIECTB U YPABHEHUIN XMMUUECKUX PEAKIIMIA;

ONPEAEIATh BAJICHTHOCTh U CTENEHb OKUCIECHUSI XUMHUECKUX 3JIEMEHTOB B
COCMHEHUAX PA3JIMYHOTO COCTaBa, IPUHAMNICKHOCTh BEIIECTB K
OTpeNeNEHHOMY KJIacCy COEIUWHEHUW 1o ¢opMmyrnaMm, BHII XUMHUYECKOU
CBs3W (KOBaJICHTHAs, HWOHHAs, METa/UIMYECKas) B HEOPTraHUYECKUX
COCIMHEHUSX, 3apsi]l MOHA M0 XUMHYECKON (opmyJtie, XapakTep Cpeibl B
BOJIHBIX PAacTBOPax HEOPraHWUYECKUX COCAUHEHHH, TUIl KPUCTATUIMYECKOU
PELIETKM KOHKPETHOT'O BEIIECTBA;

packpbiBaTh cMmbIci [lepuomnueckoro 3akoHa J[. WM. MennpeneeBa wu
JEMOHCTPUPOBATh €ro IOHUMAaHUE: OIKCHIBATh M XapaKTEPU30BATH
Tabnuuynyto (opmy Ilepuoandeckoil CUCTEMBbl XMMHUYECKUX JJIEMEHTOB:
pasIuuaTh IOHATHS «rJaBHas moarpymma (A-rpymnma)y u «moOodHas
noarpynmna (b-rpynma)», manple U OONbIIME TEPUOABI, COOTHOCHUTH
o003Ha4YeHUsI, KOTOpPhIE MMEIOTCS B TMEPUOAUYECKOM Taliuie, C
YUCIIOBBIMM  XApPAaKTEPUCTHUKAMHU  CTPOCHHS  aTOMOB  XHMHYECKUX
AJIEMEHTOB (COCTaB MW 3apsj sjapa, OOINee YHCIO DJJIEKTPOHOB U
pacripesielieHue HX 1O D3JEeKTPOHHBIM CJIOSM), OOBACHATH OOIUe
3aKOHOMEPHOCTHA B M3MEHEHUHU CBOMCTB 3JIEMEHTOB M UX COCAUHECHUHN B
npeeNiax MaIbIX MEPUOJIOB U TIIABHBIX MOATPYIII C YYETOM CTPOECHUS HX
aTOMOB,;

KJIacCCU(UIIMPOBATh XUMUUYECKUE SJIEMEHTBI, HCOPraHWYECKUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YUCIYy M COCTaBy YYacTBYIOIIUX B PEaKIUU
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO U3MEHEHHUIO CTEMEHEW OKUCICHUS
XUMHYECKHUX DJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATh) OOIMME W crenupruIecKue XUMHUYECKUe
CBOMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, IOJATBEPXKAAsi OINHUCAHUE
MpUMEPAMHU MOJIEKYJISIPHBIX ¥ HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XUMUYECKHUX PEaKINM;

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



oOMeHa, ypaBHEHHUS pEaKlui, MOATBEPKIAIONUX CYIIECTBOBAHUE
TeHETHYECKOM CBSI3U MEXK/y BEIIECTBAMH PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIIMTEIIbHO-BOCCTAHOBUTEIBHBIX — pPEaKIUi
MOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajaHCca dTHX PEaKIIni;
MPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHWS,
BO3MOXHOCTH TIPOTEKAHHMS XUMHUYECKUX IMPEBPAIICHU B PpPa3IMYHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYIO W MOJISIPHYIO MacChl
BEII[ECTB, MAaCCOBYIO JIOJNI0O XHUMHUYECKOTOo »JJjeMeHTa 1o (opmyie
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKIINH;

coON0JaTh  MpaBWja  IOJIb30BAHUS  XMMHUYECKOM  MMOCYyAOM U
nabopaTopHbIM  00OpYy/IOBaHMEM, a TakKe IMpaBuia OOpalieHus C
BEUIECTBAMU B COOTBETCTBUU C HWHCTPYKIUSIMHA IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TI0 TIONYYCHUI0O U COOMPAHHUIO
ra3000pa3HbIX BEHIECTB (aMMHUAaKa U YIJIEKUCIIOTO rasa);

MPOBOJUTh  pEaKIUH, TOATBEPKIAIOMINEC  KAYECTBEHHBIM  COCTaB
Pa3TUYHBIX BEIECTB: PACIO3HABATh OMBITHBIM MYyTEM XJIOPHUI-, OPOMU/I-,
noaua-, kapOonat-, ¢ocdar-, cuiaumkar-, cyibdar-, THAPOKCUIA-HUOHBI,
KaTHOHBI aMMOHHUS W HMOHBI W3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHNE B
BOJHBIX PaCTBOpPaX HEOPTAHUYECKHUX BEIIECTB;

MPUMEHSTH OCHOBHBIE OIEPAIlMU MBICIUTEILHON JAESTENIbHOCTH — aHAJIU3
U CHUHTE3, CpaBHEHHE, O0O0OOIIeHHe, CHUCTEeMaTU3AINI0, BbBIABICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — I M3YYCHHUS CBOWCTB BEIIECTB H
XUMHUYECKUX PEAKIUi, eCTeCTBEHHO-HAyYHbIE METOAbl TO3HAHUS —
HaOJII0ZICHUE, M3MEpPEHUe, MOJACIMPOBAHUE, DKCIEPUMEHT (peasibHbId U
MBICIICHHBIH ).



TEMATHUYECKOE INTAHNPOBAHUE

8 KJIACC
KommaecTBo gacoB
Ne HamMeHOBaHMe pa3felioB U TEM OnexTpoHHEIE (I(POBEIE)
o/ KonrTponsHEIe IIpakTaeckue
I IIpOrpaMMBI Bcero obpa3oBaTeNbHbIE PECYPCEHI
paboThI paboTsr
Pasnen 1. IlepBoHagabHBIE XUMHIECKHAE TIOHATHS
Xumusi — BaxkHast 00J1aCTh
L1 €CTECTBO3HAHUS U 5 ) but6mmoreka [{OK
' MPAKTUYECKON JIEITEIIbHOCTH https://m.edsoo.ru/7f41837¢
YeNoBeKa
12 BemecTBa u xuMuuyeckue 15 | bu6nuorexka [JOK
' peakunu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20

Pa3zmen 2. Baxueiimue NNPpEACTAaBUTEIIH HCOPTraHMYICCKHUX BCIICCTB

21 Bosnyx. Kucnopon. [lonsitue 6 bubnunoreka [IOK

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

' M COJISIX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [Tonstue 00 5 1 1 bubmmoreka [{OK

' OCHOBAaHMSX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCCHI 1 | | bubmmoreka [{OK

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

Hroro no pazneny 30

Paszpen 3. [lepunogmaeckuii 3aKkoH u [lepuogmdeckas cucreMa xumudeckux d1eMeHToB [. . MenaeneeBa. CtpoeHrne aToOMOB. XUMH9EeCKas

cBA3b. OKHCIMTEIHFHO-BOCCTAHOBUTEIHHBIE PEaKIIA




[Tepuonnueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 but6mmoreka [{OK
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 PEAKINH
Hroro o passeny 15 e s LSS
PeszepBHOe Bpems 3 bubmorexa [IOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KIIACC

KomvgecTBo gacos OneKTpOHHBIE
OBBIC
Ne o/t HammenoBaHue Pa3aCIOB K TEM IIPOTrPaMMBL Ko}n’ponbme Hpaxmecme (Imd)p )
Bcero 0o06pa3oBaTeIILHBIC
paboTHI paboTHI
pecypceHl
Pazgen 1. BemecTBo 1 XUMHY€ECKHE peaKIUI
. bubmuoreka [{OK
[loBTOpeHnue u yriayOnenue 3HaHUN
1.1 5 1 https://m.edsoo.ru/7f41a63
OCHOBHBIX Pa3/IeJIoB Kypca 8 kiacca p
bubnnoreka IIOK
OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX
1.2 . 4 https://m.edsoo.ru/7f41a63
peakumii
6
DIIEKTPOIUTUUIECKAS TUCCOIIHAINS Bubmzorexa LIOK
1.3 P ' 8 1 1 https://m.edsoo.ru/7f41a63
XUMUYECKUE PEAKIIMU B PACTBOpAX 6
Hroro no pazaeny 17
Paznen 2. HemeTaluisl ¥ MX COCTUHCHUSA
bu6mmoreka [IOK
OO61mas xapakTepuCTUKa XUMUYECKIX
2.1 4 1 https://m.edsoo.ru/7f41a63
snemeHToB VIIA-rpynmsl. ["anorenst 6
OO01m1ast XapaKTepPUCTHKA XUMHUYECKUX bubnuoreka [IOK
2.2 aneMmeHToB VIA-rpynnsl. Cepa u eé 6 https://m.edsoo.ru/7f41a63
COCIUHEHHUS 6
OO011ast XapaKTepUCTHKA XUMHUYECKUX bubnnorexa [IOK
2.3 anemMeHToB VA-rpynmsl. A3ot, hochop u ux 7 1 https://m.edsoo.ru/7f41a63
COCIMHECHUSA 6
2.4 OGimast XapaKTepUCTHKA XUMHUYCCKUX 8 1 2 bubmmorexa ITOK




aneMeHToB [VA-rpynmnsl. Yriaepon u
KPEMHHUU U UX COECIMHEHUS

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

Hroro no pazneny 25
Paznen 3. MeTtaiuisl H HX COSIAHEHUS
bubmnoreka I[HOK
3.1 OO1me cBoiicTBa METAIIOB 4 https://m.edsoo.ru/7f41a63
6
bubmuoreka [{OK
3.2 Bakueiinine MeTalIbl M UX COSIUHCHUS 16 https://m.edsoo.ru/7f41a63
6
Hroro no pazaeny 20
Paznen 4. Xumua 1 okpyxaromas cpeaa
bu6mmoreka [JOK
4.1 BemectBa 1 maTepuainsl B )KM3HU 4EJIOBEKA 3 https://m.edsoo.ru/7f41a63
6
Hroro no pazaeny 3
bu6mmoreka [JOK
PeszepBHOE Bpemst 3 https://m.edsoo.ru/7f41a63
6
OBIIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 68







ITOYPOYHOE IUNTAHAPOBAHUE

8 KJIACC
No KonugecTBo 9acoB Jlara OnekTpoHHBIE IH(POBHIE
. Tema ypoka Kontpomsabie | IIpaxrmdeckue 00pa3oBaTebHEIE
/1 Bcero H3y4EHUA
paboTsr paboTsr Ppecypcl
1 [Ipenmer xumuu. Ponp XuMuu B :KU3HU 1 bu6mmoreka [JOK
yejoBeKa. Tesa U BemecTBa https://m.edsoo.ru/ff0d210c
2 [TonsiTHE O METOIAX TIO3HAHUS B XUMUHU 1 bubmorexa HOK
A https://m.edsoo.ru/ff0d227¢
[Tpaktuueckas padora Ne 1 «IIpaBuia
3 paboTsl B 1a00paTOpuu U MPUEMBI | bubnuoreka [IOK
oOparieHus ¢ 1a60paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEMY
4 Yucteie BemecTBa 1 cMecu. CriocoObl | bubmuorexa [JOK
paszencHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padora No 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa [IOK
a . p p https://m.edsoo.ru/ff0d28c8
OYHMCTKH TTOBAPCHHOU COJIH )»
bu6mmoreka [IOK
A 1
6 TOMPLH MOJICIY TR https://m.edsoo.ru/ff0d2a6c¢
. XUMHUYECKHUE FJIEMEHTBI. 3HAKU | bubmuoreka [IOK
(CUMBOJIBI) XUMHUYECKHUX JJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie U clnoKHBIE BEUIECTBA 1 bubmmorexa LHOK
p B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmorexa HOK
YJAPHOC Y https://m.edsoo.ru/ff0d2d50
10 3aK0H MOCTOSHCTBA COCTAaBa BEILIECTB. 1 bu6mmoreka [IOK




Xumuueckas popmyina. BameHTHOCTh
aTOMOB XMMHYECKHX 3JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

1 OTHOcHTENIbHAS aTOMHAs Macca. bu6mmoreka [JOK
OTHoOcHTEeNIbHAsE MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323¢
12 MaccoBast 107151 XUMHUYECKOTO bubmuoreka [{OK
3JIEMEHTA B COCIUHEHUHN https://m.edsoo.ru/ff0d350¢
13 KonuuectBo BemiectBa. MoJib. bubmuoreka [{OK
Monsipnas macca https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMUYECKHUE SIBIICHUS. bu6mmoreka [JOK
XumMuyeckas peakius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky u ycnoBusl MPOTEKaHUS bubnnoreka [IOK
XUMHUYECKUX PeaKivil https://m.edsoo.ru/ff0d3al 6
16 3aK0H COXpaHEHUST MaCcChl BEIIECTB. bubnmoreka [JOK
XHMMHYECKUE YPAaBHCHHUS https://m.edsoo.ru/ff0d3b88
Breruucnenus konuuecTBa, MacChl
17 BEIIIECTBA [0 YPABHCHHUAM XUMHYECCKUX bubmoreia HOK
B N yp https://m.edsoo.ru/ff0d5708
peakuuii
Knaccudukanus XuMHYECKUX peakiui
18 (coenuHEHUS, Pa3I0KCHUS bubmorexa HOK
A P : https://m.edsoo.ru/fR0d3£34
3aMelIeHus], 0OMeHa)
M. B. JIoMOHOCOB — yU€HBIA-
19 sHIKIoneAuCT. O000IICHHE 1 bubmorexa [OK
H AT, Hf https://m.edsoo.ru/ff0d40c4
cUcTeMaTh3aIs 3HaHUM
20 Kontponbnas pabota Nel mo teme bubnuorexa [JOK
«BelecTBa 1 XUMUYECKUE PEAKLIUI https://m.edsoo.ru/ff0d4290
Bo3nyx — cMmech razos. Coctan
bu6mmoreka [JOK
21 Bo3ayxa. Kucinopon — aneMeHT u

IMPOCTOC BCUICCTBO. O30H

https://m.edsoo.ru/ff0d448e




du3nyeckue U XMMHYECKHE CBOMCTBA

bu6mmoreka [IOK

22 KHCIIOPOA (PEAKILHH OKHCIICHI, https://m.edsoo.ru/ff0d4614
ropenue). [lonarue o6 okcumax
CriocoOblI OJTy4eHHsT KUCIIOpoia B
23 J1a00PaTOPHUH M MPOMBIIIIIICHHOCTH bubmmorera [JOK
patop P ’ https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoa
TemoBoii 3¢ ekt xumuueckon
24 peaKIuu, MOHATHE O Bbub6mmorexa [JOK
TEPMOXUMHUYECKOM YpaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMUUYECKUX PEAKIIUIX
TomnuBo (HeTh, yroiab U METaH).
25 3a 9{3H€1§He¢1;03 yxa CIOCOOBI Ztro bubmmorexa [JOK
P yxa, https://m.edsoo.ru/ff0d4c4a
Mpe0TBpAICHUS
[Tpaktuueckas padora Ne 3 o Teme
26 «Ilonyuenue u cobrpanue KUCIOpoia bubmmorexa [JOK
y . p poa, https://m.edsoo.ru/ff0d4ae2
M3YUYEHUE €r0 CBOMCTB»
7 Bonopoa — anemeHT u npocroe bubmuoreka [JOK
BelecTso. Haxoxnenue B mpupoze https://m.edsoo.ru/ff0d4dd0
)3 duzn4ecKre 1 XMMUYECKUE CBOMCTBA bub6mmoreka [JOK
Bosopoa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsaTHE O KHCITOTAX U COJISIX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bl TOJTy4eHHS BOJIOPO/Ia B bubnuorexa [IOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas pabota Ne 4 o reme
31 «Ilonmydenue u cobupanue Bogopoa bubmorexa HOK
y N p FOPOAd, https://m.edsoo.ru/ff0d4f42
W3Y4YEHHUE €T0 CBOHCTBY»
32 Mounsipablit 00BEM Ta30B. 3aKOH bubnuorexa [IOK




ABoraapo

https://m.edsoo.ru/ff0d542e

Brruncinenus o0néMa, KOJIUIeCTBa

33 BEIECTBA r'a3a II0 €ro U3BECTHOM bubmiorexa HOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WK 00BEMY
Brruucnenns 005EMOB Ta30B 10

34 ABHEHMIO PEaKIIMM Ha OCHOBE 3aKOHA bubmoreia LHOK
yp . peaxtl . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHHUH Ta30B

35 DU3NUECKUE U XMMHUYECKHE CBOMCTBA bubmuorexa [{OK
BOJIBI https://m.edsoo.ru/ff0d587a

16 CocraB ocHoBanui. [lonsiTue 00 bubmuorexa [JOK
HHIAKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HacblieHHbie

37 Y HEHACHIILIEHHbIE pacTBOpPHbl. MaccoBas bubmmorexa [JOK

. PACTBOPEL- https://m.edsoo.ru/ff0d5b40
JI0JIsI BEIlIECTBa B pPaCTBOpE
[Ipaktrueckas padota Ne 5 o Teme

13 «IIpurorosiieHrEe paCTBOPOB C bubnuorexa [IOK
onpeaecs€HHON MacCOBOM J10JeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEMIECTBA»

19 Kontponbhas padota Ne2 o reme bubmumoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
OKcHIIBL: cOCTaB, KJIaCCU(DUKAIINS, bubmuoreka [{OK

40
HOMEHKIIATypa https://m.edsoo.ru/ff0d664e
[TonyyeHue u XUMHYECKUE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmmoreia LIOK

’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB

4 OcHOBaHHUS: COCTaB, KJIaCCH(PUKALIHSI, bubnuoreka [JOK
HOMEHKIIATypa https://m.edsoo.ru/ff0d67ca

43 [Tonydyenue n XuMHUUYECKHE CBOMCTBA bubmuorexa [{OK




OCHOBaHHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanus, bu6mmoreka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 [TosrydyeHne U XUMHUYECKHE CBOWCTBA bubnuoreka LIOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Comu (cpeagHue): HOMEHKIIATYypa,
46 CHOCOéLII) oJI q)eHI/Iﬁ XHMHq}e]f:)KHe bubmotera [JOK
. y ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
[Tpaktuueckas padora Ne 6. Perenue
47 AKCIIEPUMEHTAJIBHBIX 3a/1a4 MO TEME bubnnoreka [IOK
«OCHOBHBIE KJIaCChl HEOPraHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEeIMHEHUN
43 I'eneTnueckas CBI3b MEXAY KJIACCAMU bubmuotexa [JOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9as50
bu6mmoreka [IOK
49 O0o00mIeHNe U CHCTeMaTH3allds 3HAHUI
. H https://m.edsoo.ru/00ad9cb?2
KonTtponbhas padora Ne3 o teme
50 "OCHOBHBIE KJIAaCChl HEOPTaHUYECKUX bubmorexa TIOK
. P https://m.edsoo.ru/00ad9¢la
COeTMHEHHI
[TepBbie MOMBITKH KIacCUpUKAITIT
51 XHMHYECKHX 3IeMeHTOB. [loHsaTHE O bubmiorexa HOK
’ https://m.edsoo.ru/00ad9ffa
rpymnmnax CXOJAHbIX 3JIEMEHTOB
[Tepuoanyueckuii 3aK0H U
52 Ilepuoanueckas cucTeMa XUMHYECKHAX bubmmorexa LHOK
P https://m.edsoo.ru/00ada52¢
anemenToB /I. 1. MenzaeneeBa
53 Ilepuonsl TIILI, HOATPYIIILI bubmaorexa [IOK
P - TPY ’ py https://m.edsoo.ru/00ada52¢
54 Ctpoenne atoMoB. CocTaB aTOMHBIX bubnuorexa [IOK




saep. M3oTomnsl

https://m.edsoo.ru/00ada342

CrtpoeHnue 371eKTPOHHBIX 000JI04eK

bubmnoreka IIOK

55 aTOMOB 3J1eMeHTOB [lepuoanueckorii
TOMOB SJICMEHTOB LICPHOHECKON https://m.edsoo.ru/00ada6bc
cuctemsl J1. YI. Menaeneena
XapakTepucTuka XUMHYECKOTO
56 3JIEMEHTA MO €T0 MOJIOKCHHIO B bubmuoreka [{OK
[Tepuoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoguueckoro 3akoHa s
57 pa3BUTHA HayKu U npaktuku. /1. W. bubnuoreka [IOK
MenneneeB — y4€HBIM, IIEJArOT U https://m.edsoo.ru/00ada96e
TpaKIaHUH
DIEKTPOOTPULIATEIBHOCTh ATOMOB bubnuorexka LIOK
58
XUMHUYECKUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
nu
> OHHAA XUMIHCCKAT CBASH https://m.edsoo.ru/00adac34
60 KoBaneHTHas nonsipHasi XuMuueckas bubnuoreka [IOK
CBS3b https://m.edsoo.ru/00adaab8
61 KoBasneHTHas HenosipHasi XuMu4ecKas bubnnorexa [JOK
CBsI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62
(CTenes, OKHCICHHS https://m.edsoo.ru/00adae28
63 OKHMCIUTENBbHO-BOCCTAHOBUTEIIbHBIE bubmuorexa [JOK
peakuuu https://m.edso00.1ru/00adb076
64 OKuUCIUTENN U BOCCTAHOBUTEIIH bubmorexa [OK
https://m.edso00.ru/00adb076
65 Kontponbnas pabota Ne4 o teme bubnuorexa [IOK

«Ctpoenune atoma. XuMHUYECKas CBA3bY»

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




66 PesepBHbIit ypok. O60011eHNE U | bubnuotexa [IOK
CUCTEMAaTH3allis 3HaHUI https://m.edsoo.ru/00adb33c
67 PesepBHbIit ypok. O000IICHNE U | bubnuotexa [IOK
CUCTEMAaTH3allis 3HaHUI https://m.edsoo.ru/00ad9cb2
68 PesepBHbIit ypok. O600IICHNE U | bubnunoreka [JOK
crucTeMaTu3alus 3HaHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KIIACC

KomnmgecTBo 9acoB

OneKkTpoHHBIE IH(POBHIE

Ne Hara
o/ Tema YpoOkKa B Kompommme Hpamecme w3yde oﬁpasonaremnme
Cero HHA
PpaboTh paboThI pecypcChl
[lepnonnuecknii 3aK0H.

1 IIepuonuueckas cucrema 1 bubnuoreka [JOK
XUMHYECKUX d1eMeHTOB JI. 1. https://m.edsoo.ru/00adb59e
Menaeneena
3aKOHOMEPHOCTH B U3MEHEHUH BuG 110K

. nonroTeka
2 CBOMCTB XMMUYECKUX HJIEMEHTOB 1
. https://m.edso00.ru/00adb6b6
NEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus 1 HoMeHKIaTypa | bubnmoreka [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMu4eckon CBSI3U M THTIBI | bubmuoreka [JOK
KPUCTALINYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padota Nel no teme

5 «[loBTOpEHUE U yrinyOieHHe 3HAHUH 1 1
OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiacca»

6 Knaccudukarus Xxummuaeckux | bubnuorexa LIOK
peakLyii 110 pa3Iu4HbIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOU BuG 110K

nonmorexa

7 peakuuu. [IoHsATHE O TOMOTEHHBIX U 1

https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PeaKLUIX
[ToHsiTHE O XUMUYECKOM PAaBHOBECHUH.

2 @akTOopBl, BIUAIOLINAE HA CKOPOCTh 1 bubnuorexa [JOK
XUMHUYECKON PEaKIMU U MOJO0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUS




OKUCITUTEIIEHO-BOCCTAHOBUTEILHBIC

bubmnoreka 1IOK

XMMHYECKHE CBOMCTBA, MOJyYEHHUE,

9
peakuuu https://m.edsoo.ru/00adcade
Teopus 27IEKTPOIUTHYECKON
10 nccoranu. CHIbHbIE U ci1a0ble buGnnorexa [IOK
A HHALHH. https://m.edsoo.ru/00adcd68
BIEKTPOJIUTHI
11 HonHble ypaBHEHUS peakIUi buGnnorexa [IOK
yp peak https://m.eds0o.ru/00add448
XUMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAHUI B CBETE MPEACTABICHUN buGnnorexa [IOK
pVIL https://m.edsoo.ru/00add5d8
00 2IEKTPOIUTUYECKON JUCCOIHAIIIT
XUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 [IPECTABIEHUI 00 bubmnorexa [IOK
el . https://m.edsoo.ru/00add8b2
AIEKTPOIUTUYECKON JUCCOLIHAITIT
14 Tlousatue o rmaponnse coiei bubmnorexa [IOK
P https://m.edsoo.ru/00add9d4
15 O06o001IeHre U CUCTEMATH3AIUS bubmuoreka [JOK
3HAHUH https://m.edsoo.ru/00addd12
[Ipaktuyeckas padora Ne 1.
16 «Pertienue dKCIIEPUMEHTAIILHBIX Bubmiorexa OK
p https://m.edsoo.ru/00addbfa
3aga9dy
KontponsHas pabora Ne2 o reme
17 «DNEKTPOIUTHUECKAS THUCCOLIUAIINA Bubmorexa OK
TP a TIHEATIHA. https://m.edsoo.ru/00addec0
XUMHUYECKHE PEAKIIUU B PACTBOPAX)
O01as xapakTepuCcTUKA TaJIOTEHOB.
18 XI/IMI/I‘ICCKI;/IC CB(P;fICTBa Ha [IpuMepe Bubmorexa OK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 XnopoBogopoa. CossiHast KUCIIOTa, bu6mmoreka [JOK

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




IMPUMCHCHUC

[TpaxTrueckas pabota Ne 2 o reme

20 «ITonyueHne COJISTHOM KUCIIOTHI bubmorexa HOK
y N N ’ https://m.edsoo.ru/00ade348
U3y4YEeHHUE €€ CBOICTBY
Brruucnenus mo ypaBHeHUSIM
21 XMMHYECKUX PEAKIUH, ECIIU OJUH U3 bubmorexa [JOK
PCAKHIH, A https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
” OO6m1as XxapakTepUCTUKA SJIEMEHTOB bubnnoreka [JOK
VIA-rpymibl https://m.edsoo.ru/00ade64a
AnnoTponHble MOIU(GUKALIUN CEPHI.
3 Haxoxnenue cepel U €€ COeNMHEHUI bubnuoreka [JOK
B Ipupoze. XMMUUECKHUE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoi, CTpoeHuE, bubnuorexa [IOK
bu3rYecKre 1 XUMHIECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcunpl cepbl. CepHas KHCIIOTa,
25 bu3rYecKre 1 XUMHIECKHE CBOMCTBA bubmmorexa LHOK
’ https://m.edsoo.ru/00adea28
MpPUMEHEHUE
XHUMHUUYECKUE PEAKINH, JIEKALUE B
OCHOBE IIPOMBIIIIEHHOTO crioco0a
2% IIOJIyYEHUS] CEPHON KUCIIOTBI. bubnnoreka [JOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>KarollIeu cpebl COETUHEHUSIMU
cepbl
7 Brraucienne MaccoBOi JOIU BBIXOA bu6mmoreka [JOK
IIPOJYyKTa peaKuu https://m.edsoo.ru/00adec8a
28 OO01mas xapakTeprCcTUKA SJIEMEHTOB bubnmoreka [JOK

VA-rpynnsl. A30T, pacripocTpaHeHHe

https://m.edsoo.ru/00adeea6




B IIpUPOJIE, GU3HUECKUE U
XUMHUYECKHUE CBOWCTBA

AmMEaK, ero pu3nIecKue u

29 XHUMHYECKHE CBOMCTBA, OIyUYCHHE B bubmotera [IOK
’ y https://m.edsoo.ru/00adf004
MPUMEHEHUE
[Ipaktuyeckas padora Ne 3 o Teme
30 «ITonydyenne aMmMuaKka, M3y4eHHE €Tro bubmorexa LOK
. ‘ 1Y https://m.edso00.ru/00adf180
CBOICTBY»

31 A3OTHas KUCIOTa, €€ husnueckue u bu6mmoreka [JOK
XHUMHYCCKHE CBOMCTBA https://m.edso00.ru/00adf306
Hcnonb30BaHUE HUTPATOB U COJIEN
aMMOHHS B KQUeCTBE MUHEPATIbHBIX

32 o0penuii. XUMHYECKOE bubmorexa LHOK
yAobp ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOLLEH Cpebl
COCIMHCHHSIMH a30Ta
®ocdop. Okcun docdhopa (V) u

33 (I)OC((EO pHa;I KI/ICJ'I((I))Ta (pq)prl)m(qe?nme u bubmorexa HOK

p o https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOWCTBA, MOTYUYEHUE
Hcnonp3oBanue hochatos B

14 KayecTBe MHUHEPAIbHBIX YA00pEHUH. bubmuorexa [JOK
3arpsi3HEHUE IPUPOIHON CPEBI https://m.edsoo.ru/00adfc20
dbocdaramu
VYraepon, pacrpocTpaHeHHE B

35 pu I; e gmnlt)leczl)/le 1 XUMHYECKHE bubmiorexa HOK

P P AC, https://m.edsoo.ru/00adfd9c
CBoOiicTBa
36 Oxkcuapl yriaepoja, ux Gusndeckue u bubnuorexa [JOK

XMMHYECKHUE CBOMCTBA.
DKOJIOrH4eCcKHe MPoOIeMBbl,

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




CBsI3aHHBIE ¢ OKcuaoM yriaepoaa (IV)

37 YronbHas KUCIIOTa U €€ COJU bubmorexa TIOK
https://m.edso0.1ru/00ae006¢
[Ipaktrueckas padota Ne 4 o Teme

13 "IlomyuyeHue yriaekuciaoro rasa. bubnuoreka [IOK
KauecTBeHHas peakiust Ha KapOoHAT- https://m.edsoo.ru/00ae027¢
1oH"

[TepBoHavanbHBIEC TOHATHS 00
39 OpTraHNYECKUX BEIIECTBAX KaK O buGnnorexa [IOK
p https://m.edsoo.ru/00ae054¢
COCIMHEHHSIX YTJIepOaa
40 KpemHuuii u ero coenuHeHus buGnnorexa [IOK
p https://m.edsoo.ru/00ae080a
[Ipaktuyeckas padora Ne 5. Pemenue

41 SKCHEPUMEHTAIIBHBIX 337a4 110 TeEME bubnmoreka [JOK
«Baxnenie HeMeTaIIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHCHHUSI
KonTponbnas padota Ne3 no teme

42 «Baxueine HeMeTaIbl U UX bubmmorera [TOK

https://m.edsoo.ru/00ae0el8
COCIMHEHM S
OO0m1as XxapakTepucTUKa XUMHUUECKUX
AJIEMEHTOB — METaJIJIOB.

43 MerTtannuueckas CBs3b U bubmuoreka [JOK
METAJUINYECKast KPUCTAJUINYECKAs https://m.edsoo.ru/00ae103e
peméTka. Pu3nUecKue CBOMCTBA
METaJIOB
XUMHUYECKUE CBOMCTBA METAIIIIOB.

N bubmuoreka [{OK

44 DNEeKTPOXUMHUYECKUHN Psifl

HaIPSHKEHUN METaJIOB

https://m.edsoo.ru/00ael 156




OO6mue crmocoOb! MOTyYeHUS
MeTaiuioB. CiniaBbl. Beryuciaenus mo

45 aBHEHMSIM XUMHUUYECKUX PeaKIuil bubnmorexa [TOK
M PEaKIHH, https://m.edso0.ru/00ae1156
€CJIM OJINH U3 PEareHTOB COJICPIKUT
pUMECH
46 IloHsiTHE O KOPPO3NH METAIIIOB bubnmorexa [IOK
PP https://m.edsoo.ru/00ae1278
bubmuoreka [JOK
47 €JIOYHBIE METAJJIbI
10 https://m.edsoo.ru/00ae14b2
43 OKcubl ¥ TUIPOKCUBI HATPUS U bubmuorexa [JOK
Kausa https://m.edsoo.ru/00ael14b2
49 [1enouno3eMeNbHBIE METAIIBI — bubmmoreka LIOK
KaJbIIUHA 1 MarHuu https://m.edsoo.ru/00ael5¢e8
50 Bakneinmme coemnHEHNS KAJIBITHUI bubmmorexa TIOK
A a https://m.edsoo.ru/00ael5e8
51 0O00011eHrE U cUCTEMAaTH3AlIHUS
3HAHUH
5 JKEcTKoCTh BOJBI U CIIOCOOKI €€ bubmnoreka 1IOK
YCTPaAHEHUS https://m.edsoo.ru/00ae1886
[Ipaktuyeckas padora Ne 6 mo Teme
53 "XKEcTKOCTh BOJBI U METOLI €€ buGnnorexa [IOK
" 8 8 https://m.edsoo.ru/00aelae8
YCTpaHCHUS
Bbub6mmorexa [JOK
54 A %
TTFOMHHHH https://m.edsoo.ru/00aelc64
AmdoTepHbIE CBOICTBA OKCHIA U bub6nuoreka LIOK
55
TUJIPOKCUIA https://m.edsoo.ru/00aelc64
b K
56 Keneso nommoreka 11O

https://m.edsoo.ru/00ae1d86




OKCI/I,I[BI, THAPOKCUIBI 1 COJIN KCJIC3a

bubmnoreka 1IOK

57
(IT) m »xene3a (III) https://m.edsoo.ru/00ae35¢6
53 O06o001IeHrEe U CHCTeMaTH3aIUs
3HAHUI
[Ipaktuyeckas padora Ne 7. Pemenue
59 HKCIIEPUMEHTAJILHBIX 3a/1a4 110 TeME bubnmoreka [JOK
«Baxueitmme MeTaibl ¥ UX https://m.edsoo.ru/00ae3de8
COCTMHEHUS
Brruucnenust no ypaBHeHUSIM
XUMUYECKUX PEAKIUM, €CIIH OJIUH U3
60 pEeareHToB J1aH B U30BITKE WU bu6mmoreka [JOK
COAEPKUT pUMeCH. Brrunciienus https://m.edsoo.ru/00ael750
MaCCOBOM JI0JIM BBIXOJA MPOIYyKTa
peakmuu
61 O06o001IeHre U cHCTeMaTU3alus
3HAHUU
KonTtponbHas padora Ne4 o teme
62 «BaxxHenmme MeTaJliIbl U X
COCTUHEHHS
63 BemecTBa u maTepuansl B bu6mmoreka [IOK
MMOBCEIHEBHOMN KU3HU YeIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsi3HEHUE bubnmoreka [JOK
OKpYKaIoIEe cpeabl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perienun bubnuorexa LIOK
9KOJIOTUYECKUX TIPOOIeM https://m.edsoo.ru/00ae4270
PesepBHeIil ypok. O600ICHNE 1 bubnunorexa [JOK
66 .
CHUCTEMAaTH3als 3HaHUU https://m.edsoo.ru/00ae0d0a
67 PesepBHbIil ypok. O600mIeHIE 1 bubmuoreka [JOK




CUCTEMAaTHU3al i 3HAHUM

https://m.edsoo.ru/00adb33c¢

68 PesepHbIii ypok. O6001IeHNE

CUCTEMATHU3alUI 3HAHUU

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB ITO
[NPOT'PAMME
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VYEBHO-METOIMYECKOE OBECIIEUEHVE OEPA30BATEJIGHOI'O
IIPOLIECCA
OBSIBATEJIGHBIE VUEBHBIE MATEPHAJIBI JUIS VUEHIIKA

METOJUYECKUE MATEPHAJIbI IJIA1 YUUTEJLA

I OPOBLIE OBPA30OBATEJIbHBIE PECYPCBI 1 PECYPCBI CETH

HHTEPHET






