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HNOACHHUTEJIbBHAA 3AITHCKA

[TlporpamMmmMa 1o XHMHM Ha YPOBHE OCHOBHOro o0mero o0pa3oBaHHS
COCTaBIEHA Ha OCHOBE TpeOOBaHWIL K pe3yabTaraM OCBOSHHS OCHOBHOIA
o0Opa3oBaTenpHON MPOrpaMMBl OCHOBHOTO 00IIEro oOpa3oBaHus, MPeACTABICHHBIX
B ®I'OC OO0, a Takke Ha OcHOBe (PeacpancHoil pabdoyeid NpPOTrpaMMEI
BOCIIUTAHUA U ¢ YYETOM KOHLETIIHMHU MMPEMOJABAHUA YIEOHOTO MPEAMETA « X UMUS)
B 0OpazoBarenbHbIX opranuszaumsax Poccutickoit ®eaepaumm.

[IporpaMma mo XuMHH AaéT NPEACTABICHUE O LENAX, OOWICH CTpaTeruf
O0yueHHsl, BOCIMTAHHUs H Pa3BUTHA OOYYAOLHUXCA CPEACTBAMH Y4eOHOrO
MpeAMETa,  YCTAHABIMBAET  O0A3aTENIBHOEC  MPEAMETHOE  COACPKAHUE,
MPENYyCMATPUBAET PACIPEACTICHHE €r0 MO KiaccaM U CTPYKTYPUPOBAHHUE IIO
pasnenaM 4 TeMaM NpPOrpaMMBL MO XUMHH, ONPEACHSET KOTUYECTBEHHBIE H
Ka4eCTBEHHBIC XApPaKTEPHCTUKH COACPKAHNUA, PEKOMEHIYEMYIO
MOCHCAOBATENIBHOCTE M3YYEHHS XHMHH C  YYETOM  MEKIPEAMETHBIX H
BHYTPUIIPEAMETHBIX ~ CBA3€d, JIOTMKH y4e€OHOro mpouecca, BO3PACTHBIX
ocobeHHOCTeH OO0ydJarouXcs, OMpeAcHseT BO3MOXKHOCTH TpeaMeTa  is
peanu3auuu TpeOOBaHMiT K pe3ynbTaraM OCBOCHHUA OCHOBHOH 00pa30oBaTeNbHOM
MpOrpaMMBI Ha YPOBHE OCHOBHOTO 00IIET0 00pa3oBaHus, a Takke TpeOoBaHMI K
pe3yapTaTaM 00ydeHNsl XUMHH HA YPOBHE LiENeH U3yUeHHs MPEeAMETa U OCHOBHBIX
BHJOB Y4YeOHO-IIO3HABATENBHON EATENBHOCTH OOYYAIOMIETOCH IO OCBOCHHED
y4eOHOro COAEPIKaHHS.

3HaHME XUMHMH CIY)XUT OCHOBOH /i (popMHpOBAHWS MHPOBO33PEHHS
o0yyJarowerocs, ero MpeacTaBleHuid 0 MaTepUANbHOM €OWHCTBE MHUPA, BAKHYIO
ponb UTPArT (GOPMHPYEMBIC XUMHEH MPEACTABJICHUA O B3aUMOIPEBPALICHUAX
SHEPTUH U 00 3BOMIOLMM BELIECTB B MPHUPOAE, O NMYTAX PEHICHHS [NIOOATBHBIX
npobyieM YCTOHYHBOIO Pa3BHUTHA YEJIOBEUYESCTBA — CHIPHEBOM, SHEPreTHYCCKOM,
MUILEBOH H 3KOIOTHYECKOH 0€30MacHOCTH, MPOOIEM 3paBOOXPAHEHHUS.

N3yvyeHne XUMHH:

CHOCOOCTBYET  peamu3alldd  BO3MOXKHOCTEH AN CaMOpPasBHTHSA U
(OpMHPOBAHNS KYNBTYPHL IHYHOCTH, €€ 0011ei U (PyHKIIMOHANBHOMH IPaMOTHOCTHY;

BHOCHUT BKJIaJ B ()OPMHPOBAHHUE MBIIIICHHS M TBOPYECKHUX CIOCOOHOCTEI
oOyyaloluxcs, HABBIKOB WX CAMOCTOSTENBHOH y4eOHOW  ACATENBHOCTH,
SKCTICPUMEHTAIBHBIX W HMCCICAOBATEIBCKUX YMCHHH, HEOOXOAMMBIX KakK B
MOBCEAHECBHOM JKH3HM, TaK H B MPOo(eCcCUOHANIBHON ACATETEHOCTH,

3HAKOMHUT €O CIOCUM(PUKOH HAYYHOIO MBILUICHHA, 3aKIAABIBACT OCHOBBI
LIEJIOCTHOTO B3IJIS4A HA €JHHCTBO IPUPOABI U YE€JIOBEKA, ABJIACTCA OTBETCTBCHHBIM
sTarnoM B (POPMUPOBAHUU €CTECTBCHHO--HAYYHOH TPAMOTHOCTH 00YYAOMIMXCH,



cnocoOCTBYET (POPMHUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-
-HayYHBIM 3HAHUAM, K IPHPOJE, K YE€NOBEKY, BHOCUT CBOH BKJIA B 9KOJIOTHYECKOE
00pa3oBaHUe 00YYAKOIIUXCS.

JlaHHBIE HampaBleHHUs B OOY4YEeHMH XUMHH OO0€CTICUMBAKOTCS CIEHU(PUKOI
coaepkaHus  y4eOHOro TpeaMeTa, KOTOPHIH  fABASETCA  MENArOrHYECKH
aJANTHPOBAHHBIM OTPAKCHUEM 0A30BOH HAYKHM XUMHH HA OTIPSACTEHHOM 3Tane ¢é
Pa3BUTHS.

Kypc xumMun Ha ypOBHE OCHOBHOTIO 00LIEro 00pa3oBaHus OPUEHTHPOBAH HA
OCBOCHHE OOYYAIOLIMMUCSA CHUCTEMBI MEPBOHAYAIBHBIX TOHATHI XWUMHH, OCHOB
HCOPTAHUYECCKOM XWMWUH M HEKOTOPBIX OTACNBHBIX 3HAYMMBIX TIOHATHIA
OpraHuYecKoi XHMHUH.

CTpyKkTypa COACPKAHUA MPOTPaMMBL MO XUMHH C(POPMUPOBAHA HA OCHOBE
CHCTEMHOT0 TNOJAX0Aa K €€ M3yueHHI0. CoJepKaHue CKIAABIBACTCA M3 CHCTEMBI
MOHATHH 0 XHMHYECKOM 3JIEMEHTE H BEIIECTBE H CHCTEMBI MOHATHI O XMMHYECKOH
peakuun. OO0 95TM CHCTEMBI CTPYKTYPHO OPraHW30BAHBI [0 TPUHLMILY
MOCIEAOBATENBHOTO PA3BUTH 3HAHUA HA OCHOBE TEOPETHYECCKUX IPEACTABICHHIA
Pa3HOIro YPOBHA:

— ATOMHO--MOJIEKYJIIPHOTO YUCHHS KAK OCHOBBI BCETO €CTECTBOZHAHHA,

— Iepronnyeckoro 3akona J[. 1. Menneneesa Kak OCHOBHOIO 3aKOHA XHMUH,

— YYEHHsI O CTPOCHHH aTOMAa U XUMHYECKOH CBS3U;

— TPEACTABNICHHH 00 JJNEKTPOMUTHYECCKOH JMCCOLMALMU  BEIIECTB B
pacTBOpax.

TeopeTuveckue 3HaAHHUA pPacCMAaTPHBAKOTCA HA OCHOBE 3MIUPUYECKH
MOJIyYEHHBIX W OCMBICIICHHBIX (PAKTOB, pa3BUBAKOTCA MOCAEAOBATENBEHO OT OJAHOTO
YPOBHA K JAPYrOMY, BBIMOMHASA (PYHKUUMH OOBIACHEHHS M TPOTHO3HUPOBAHUSA
CBOWICTB, CTPOCHHA U BO3MOXKHOCTEH MPAKTHYECKOrO MPUMEHEHUS H IIOJIyYECHHA
H3y4acMBIX BELICCTB.

OcBOGHME TMpOTPAMMBI 1O XUMHH CIOCOOCTBYET  (POPMHPOBAHHIO
[IPEACTABIEHUA O XUMHYECKOH COCTABIAIOIIEN HAYYHOH KapTHHBL MHUPA B JIOTHKE
€€ CHCTEMHON NPUPOABI, LEHHOCTHOIO OTHOIICHUS K HAYYHOMY 3HAHHK0 H
METOJaM MO3HAHHs B Hayke. M3yudeHHe XUMHM MPOMCXOAUT ¢ TMPHBICYECHHEM
3HaHWIl W3 paHee M3YYECHHBIX YUYEOHBIX MPeaAMeTOB. «OKpYKAWIHI MHUPY,
«buonorud. 5-7 xknacce» U «Du3MKa. 7 KIaccy.

[Tpd U3y4Ye€HHH XUMHH MOPOUCXOMUT (OPMHUPOBAHHE 3HAHUN OCHOB
XUMHYECKOH HAyKU KakK O0NacTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUECKOH
JNEATEIBHOCTH YENMOBEKA M KAk OAHOrO M3 KOMIIOHCHTOB MHUPOBOH KYJBTYPHI
3agaya y4eOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHHM CHCTEMBI XHMHYECKHX
3HaHW# — BaXHEHIIHX (PAKTOB, MOHATHI, 3aKOHOB M TEOPETUUECKUX TOJIOKCHHUI,
OOCTYNHBIX OOGOOLICHWIT MHPOBO33PEHYECKOTO XapakTepa, fA3bIKa HAyKH, B



NpUOOIICHUM K HAYYHBIM METOJaM TIO3HAHUSL NPU W3YYEHUM BEILECTB M
XUMUYECKUX peakuuii, B (GOPMUPOBAHUM U PA3BUTUU MO3HABATEIBHBIX YMEHUH U
UX [PUMEHEHUM B Y4YeOHO-MO3HABATEILHOW M y4eOHO-UCCIIE0BATEILCKON
NESTEIbHOCTH, OCBOCHMM TNpaBuil Oe30macHoro oOpalleHUsi C BELIECTBAMM B
[IOBCEAHEBHOM YKU3HH.

[Ipy M3y4eHHMH XMMHUHM HA YPOBHE OCHOBHOTO 001IEr0 00pa3oBaHMs BAXKHOE
3HAUEHHWE MPUOOPENN TAKUE LIETH, KaK:

— (opMUpOBAHME MHTEIUIEKTYAIbHO PA3BUTOW JIMUHOCTH, TOTOBOM K
camM000pa30BaHUI0, COTPYAHHUYECTBY, CAMOCTOSITEIbBHOMY MPUHATUIO PEIICHUH,
CNOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSOLIUMCS YCIOBUSM YKHU3HU,

—  HampaBlICHHOCTb OOyYEHMs HA  CHUCTEMATHMYECKOE MPUOOLICHHUE
00y4arLMXcs K CaMOCTOSATENIBHONH MO3HABATENBbHON ACATENBHOCTUA, HAYYHBIM
METO/aM TO3HaHUS, (POPMUPYIOLUIMM MOTHUBALMIO M PAa3BUTHE CMOCOOHOCTEH K
XUMHUH;

— o0ecrnieueHue yCinoBui, CHOCOOCTBYOLIMX MPHOOPETEHUIO 00YUaAOIIMMHUCS
OMbITa Pa3HOOOpPA3HOW AEATENBHOCTH, MO3HAHMS M CAMOINO3HAHMUS, KIIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIETEHIMII), MMEIOIMX YHUBEPCATBHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJIOB JIEATE/ILHOCTH,

— (opmupoBaHue 0OmEeH (YHKIMOHATBLHOM M €CTECTBEHHO-HAYUYHOM
rpaMOTHOCTH, B TOM UHMCIE€ YMEHUH OOBSICHATH M OLECHUBATh SIBICHUS
OKPY’KalOIIEro MHUpa, UCHOJb3Ysl 3HAHUS U OIbBIT, MOJYYCHHBIC MPU W3yYCHUH
XUMHH, TPUMEHATh WX MPH PEIICHUU NpoOJeM B TMOBCEIHEBHOW KU3HU U
TPYIOBOMH JEATEIIbHOCTH,

— (opmupoBanue y oO0yvarolMXCs T'yYMAHUCTUUYECKUX OTHOLUCHWIA,
MOHMUMAHUS LUEHHOCTH XMMUYECKUX 3HAHWHA JUis BLIPAOOTKH SKOJIOTMYECKH
1eecoo0pa3Horo mnoBefeHUuss B ObITY W TPYHAOBOH AESTENBHOCTH B LEISIX
COXPaHEHHS CBOEI0 3J0POBbs U OKPY KaKOLIEH MPUPOJIHON CPEJIbI;

— pa3BUTHE MOTHBALMU K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaAMOBOCIIUTAHUIO HA OCHOBE YCBOCHUS  OOILEYEIOBEUECKUX  LIEHHOCTEH,
FOTOBHOCTU K OCO3HAHHOMY BBIOOpY MpOQUs U HAMPABICHHOCTH JaJIbHEHIIEro
00y4YeHHS.

OOmiee umMCino YacoB, OTBEAEHHBIX /IS M3YUEHHS XHMHM Ha YPOBHE
OCHOBHOTO 00111eT0 00pazoBanusi, cocrapiseT 136 yacos: B 8 kiacce — 68 yacos (2
jaca B HEJIENH0), B 9 Kiacce — 68 4acoB (2 yaca B HENIENHO).



COIAEPXAHUE OBYYEHHUA

8 KNIIACC

IlepBoHa4yabHBIC XHMHYCCKHE MOHATHA

[IpeameT xumuu. PO XMMHH B JKU3HH Y€JIOBEKA. XUMHUA B CUCTEME HAyK.
Tena u BemecrBa. (DHU3UYECCKHE CBOWCTBA BEIUECTB. ATPEraTHOC COCTOSHHE
BewecTB. [IOHATHE O METOAAX TO3HAHHUA B XUMHH. YHUCTBIC BEIIECTBA U CMECH.
CnocoObI pa3gesieHus CMECEH.

ATOMBI H MOJEKYJBl. XWUMWUYECCKHE 3SJIEMEHTBL. CHMBOJIBI XUMHYECKHX
3JIEMEHTOB. [IpOCThIE U CITOXKHBIE BEMIECTBA. ATOMHO-MOJIEKYIAPHOE YUCHHUE.

Xumuueckas QopMyna. BaNeHTHOCTH aTOMOB XHUMHYECKHUX 3JIEMEHTOB.
3aKOH TMOCTOSIHCTBA COCTaBa BELIECTB. (THOCHUTENBHAs aTOMHAas Macca.
OTHOcUTENBbHAs MONEKYIIsIpHAs Macca. Maccorad 1071 XUMHUUYECKOTO 3JIEMEHTA B
COCIUHCHHH.

KonuyecTBo BewecTtea. Mons. MonsipHasg Macca. B3auMOCBA3b KOJMYECTBA,
MAacCchl M YMClia CTPYKTYPHBIX €OWHHL BemecTBa. Pacuérel mo dopmynam
XUMHYECKUX COCAUHCHHIA

DOU3NYECCKUE U XUMHUYCCKUE SABICHHS. XUMUYECKAA PEAKUUA U €€ MPH3HAKH.
3aKOH COXpaHEHHS Macchl BELIECTB. XUMHYECkHe ypaBHeHHA. Krnaccugukams
XMMHYECKHX peakluii (COSTUHEHNS, PA3I0KEHUS, 3aMEILEHNS, OOMEHA).

Xumuuecxkuit IKChepUMeHm:

3HAKOMCTBO ¢ XHMHYECKOM MOCYIO0i, paBuIaMi paboTel B M1a0opaTopud H
nmpuéMaMi oOpallieHns ¢ Ta0OpaTOPHBEIM 000pYIOBAaHHEM, H3YUCHUE W ONHCAHHE
(U3MYECKUX CBOWCTB OOpa3LOB HEOPraHHYECKMX BELICCTB, HAOMIOACHHE
dusmdeckux (IUIABICHHE BOCKA, TAsSHUE JIbAA, PACTUPAHHE Caxapa B CTYIKE,
KHUIICHUE M KOHACHCALUS BOABI) H XHMHYCCKHX (TOPCHHUE CBEYH, TPOKAJIIMBAHHE
MEAHOH MPOBOJIOKH, B3AUMOACHCTBHE MENa ¢ KUCIOTOM) SIBICHUH, HAONIOOCHHE U
ONHUCAHUE MPHU3HAKOB MPOTEKAHHA XMMHYECKHX peakuuil (pasloKeHHe caxapa,
B3aUMOJIEHCTBHE CEPHOI KHCIIOTHL ¢ XJIOPUAOM Oapus, pas3ioKeHHE THAPOKCHIA
meau (II) mpu HarpeBaHuH, B3aUMOAEHCTBHE Kee3a ¢ pacTBOpoM coiu meau (1),
H3yUYeHHE CMOCOOOB pa3feNieHusl CMeceil: ¢ MOMOMIbK) MarHuTa, (pUIBTPOBAHHE,
BBIMAPUBAHUE, TUCTHUIALMSA, XpoMarorpadus, MPOBEACHNE OYHCTKH MOBAPEHHOI
conu, HabmoAeHWEe W  OMHCAHHE  PE3YIbTATOB  MPOBEACHUA  OIBITA,
IWLTIOCTPUPYIOIIETO 3aKOH COXPAHEHHA MACCHI, CO3JAHHE MOJCICH MOICKYI
(IIApOCTEPKHEBHIX ).

BakHeiimue npeacTaBuTe/IH HEOPraHHYECKHX BelleCTB

Bo3ayx — cMech razoB. CoctaB Bozayxa. KHCIOpOO — 3JIEMEHT H IIPOCTOE
BeIcCTBO. HaxokacHue kucimopoga B MPUPOAE, (M3UUYECKHE W XHMHUYECKHE
cBoiicTBa (peakuMu ropeHusa). Oxkcuapl. Ilpumenenme kuciopoaa. CnocoOwl



MOJYYECHHUS KHUCIOpoAa B JIa0OpaTOpuM W MPOMBIIUICHHOCTH. Kpyrosopor
KHCIOpoJa B mpupoae. O30H — aJUIOTPOMHAs MOAH(UKALIMA KHCAOPOa.

Tennopoit 3pPekT XUMHYECKOH peakIMu, TEPMOXUMHYECKHE YPABHEHU,
3K30- U JHAOTEPMHUYECKHE peaklUuu. TOIUIMBO. YroJib U METAH. 3arpa3HEHHE
BO3/lyXa, YCHJIEHHE NApHUKOBOIO MpdeKTa, paspylIEHHE 030HOBOTO CIIOS.

Boaopon — 35MeMEHT WM MPOCTOE BEWECTBO. Haxoskaenue BOAOpOIA B
npupoge, (U3MYECKUEe H XUMWUYECKUE CBOWMCTBA, MPUMEHEHHE, CIIOCOOBI
nony4deHus. KucmoTer u conm.

MonspHelil 00BEM ra30B. PACHETH 10 XUMHUYECKUM YPABHEHHUAM.

dusnueckue CBoiicTBa BOABL. DBoaa xak pactBoputrenb. PacTBOpHI.
HachllleHHBIE M HEHACHIMICHHBIE PacTBOPHEL. PacTBOPHMOCTE BELIECTB B BOJE.
MaccoBas 1074 BEIECTBA B pacTBOpe. XUMHYECKHE CBOMCTBA BOABI. OCHOBAaHHUS.
Pone pacTBOpOB B NMPUPOAE U B >KU3HM ueloBeKa. KpyroBopoT BOABL B MPHPOAE.
3arpa3HeHHUe MPUPOAHBIX BOA. OXpaHa ¥ OYHCTKA NPUPOIHBIX BOJ.

Knaccudukauus HeopraHudeckux coeauHenuit. Oxcuapl. Knaccudukarms
OKCHIOB.  coyeoOpasyromiue  (OCHOBHBIC, KHUCIOTHBIC, aM(pOTEpHBIE) H
HeconeoOpasyrone. Homenknarypa okcugoB. DU3HUYESCKHE W  XHMHYCCKHE
CBOICTBA OKCHAOB. [lomydeHne OKCHIOB.

OcnoBanus. Kiaccupukaums OCHOBaHMA: 1HENOYH M HEPACTBOPHMEIE
OCHOBaHHUs. HoMeHknatypa ocHoBaHud. Du3HuYeCKHe U XUMHYECKHE CBOKCTBA
OCHOBaHUil. [Tony4eHHEe OCHOBAHUIA.

Kucnorel. Knaccugukanusa kucnor. HoMmeHknarypa kucinor. dusnueckue u
XUMHYECKHE CBOHcTBA KHUCIOT. Paa axtueHOocTH MetayuioB H. H. bekerosa.
TTonyveHue KUCIOT.

Conu. HoMeHknarypa coneif. @H3HYCCKUE W XUMHYECKHE CBOICTBA COJCH.
ITony4yenne coiek.

['eHeTHYECKAA CBA3b MEKAY KITACCAMU HEOPTAHHYECKUX COCAUHEHUIA.

Xumuueckuil IKCRepumMenm:

KQYECTBEHHOE OIPEAEICHUE COASP)KaHUA KUCIOPOJa B BO3yXE, MOJIYYCHHUE,
coOMpaHHe, PacMO3HABAHHE W M3YYCHHE CBOWCTB KHUCIOPOAa, HAOMIONCHHE
B3aUMOACHCTBHA BEHIECTB ¢ KHUCIOPOJOM U YCJIOBHS BO3HHUKHOBEHHA H
MPEKpalICHUs] TOpeHHUs (MOoKapa), O3HAKOMJICHHE ¢ 00OpasliaMH OKCHAOB U
ONMUCAHHE WX CBOHCTB, MNMOJIYYCHHUE, COOMpaHHE, PACIO3HABAHHE M U3YYECHHE
CBOKMCTB Boaopoaa (ropeHHe), B3auMOACHCTBHE BoAopoAa ¢ okcuaoM meau (II)
(BO3MOXKHO HCTIONB30BAHUE BHICOMATEPUANIOB), HAOMIOACHNE 00Pa3IOB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIECAOBAHWE OCOOCHHOCTEH PACTBOPEHHS BELICCTB C
Pa3MUYHONH PacTBOPUMOCTBIO, IPUTOTOBJICHUE PACTBOPOB C OMPEOCIEHHOM
MAaCCOBOI JOJIECH PacTBOPEHHOTO BELICCTBA, B3AMMOJACHCTBUE BOABL ¢ METAIUIAMU
(HaTpueM M KajplueM) (BO3MOXKHO HCIOJIG30BAHWE  BHACOMATCPHAIIOB),



HCCIENOBAaHHE O0paslloB  HEOPraHHYECKHX BEIIECTB  Pa3IHYHBIX  KIIACCOB,
HAOMIACHHE U3MEHECHU OKPAack! HHAMKATOPOB B PacTBOpPaX KHUCIOT U IIETOYEH,
H3y4YeHUEe B3auUMOJeHCTBUA OKcHaa Mead (II) ¢ pacTBOpoM CEpHOH KHCIIOTHI,
KUCIOT ¢ METAUIAMM, pPEaKUMi HEeHTpalHu3al{H, IONYYEHHE HEpPacTBOPHMBIX
OCHOBAHHUH, BBITECHCHHE OJHOT0 META/UIa APYTHM H3 pPacTBOpa COJH, PEIICHHE
SKCHEPUMEHTANBHEIX 33aJa4 N0 Teme «BakHeHmme KIacCel HEOPraHWMYeCKUX
COCIMHEHU.

Hepuoanvecknii 3akon H Ilepuoanveckass CcHCTEMa XHMHYECKHX
yiemenToB I, H. Menpeneesa. CrpoenHe aToMoB. XHMHYECKasl CBf3b.
OKHCIUTETBHO-BOCCTAHOBHTE/ILHBIE PeaKIHU

[TlepBble MOMBITKH KAAcCU(PUKALUMN XHUMHYECKHUX 37€MEeHTOB. [loHATHE ©
[Pymnax CXOOHBIX JJIEMEHTOB (IICJOYHBIE M ILIETOYHO3EMENBHBIC METAJLIbI,
raJIOreHbl, HHEPTHHIC ra3bl). 3JEMEHTHL, KOTOPBIE 00pa3yloT aM(POTEPHBIE OKCHBL
H TUAPOKCHIBL

[Iepuoguyeckuii 3aKoH. Ileprogruveckas CHCTEMA XUMHYECKUX AIEMEHTOB /.
HN. MeHgeneera. KopoTkonmepuoaHas W JJIHHHOTICPUOAHAA  (POPMEBI
ITepuoanueckoi CHCTEMBI XUMHYECKUX eMenToB . M. Menaeneepa. [lepuoast
U rpynnel. OU3HYECKHUH CMBICT MOPAAKOBOTO HOMEPA, HOMEPOB IEPHOIA H
TPYIIBL JJIEMEHTA.

Ctpoenue aroMoB. CocTa aTOMHBIX Aaep. M3oTonsl. 3nekTpoHsl. CTpoeHHe
BMIEKTPOHHBIX  O0OJI0YEK aTOMOB MEpBBIX 20 XUMUYECKHX  JIEMEHTOB
IMepnomnueckoii cuctemel JI. M. Menneneepa. XapakTepuCTHKA XHMHYECKOTO
3JIEMEHTA 10 €70 NOJIOKEHHIO B [Tepuoanyeckoii cucteme JI. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHsl paJlyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METAUTHNYECKUX U HEMETATUINYECKHUX CBOMCTB [0 IPYIIIAM W [IEPHOAAM.

3uaucHue Ilepuoanueckoro 3akoHa u [lepnoanyeckoil CHCTEMBI XUMUYECKUX
JNEMEHTOB AN pa3BUTUA Haykd W npaktuku. . M. MenaeneeB — y4déHblii U
IPa’KIAHUH.

Xumnyeckas ¢Bsa3b. KoBajeHTHas (MOMspHas M HEMOJspHAs) CBs3b.
DNEKTPOOTPULIATENBHOCTE XUMUYECKHUX 3MIEMEHTOB. LIOHHAsA CBA3B.

CreneHp  OKUCIEHUA.  OKHUCIUTENBHO--BOCCTAHOBUTENIBHBIE  PEaKIHM.
ITpoueccel OKUCIEHNS U BOCCTAHOBICHHs. OKHCIUTENN U BOCCTAHOBUTEIH.

Xumuuecxkuit IKCnepuUMenm:

n3yyeHne OOpa3LOB BCILECTB MCTAIOB H HEMETAJUIOB, B3aMMOACHCTBHE
THIPOKCHIA LIMHKA C PacTBOpPAMH KHCIOT U LIENOYEH, MPOBEACHHUE OIBITOB,
IWUIIOCTPUPYIOIIAX ~ OPHMEPBl  OKHCIHTENBHO-BOCCTAHOBUTEIIBHBIX — PEaKLUH
(ropeHue, peakUHH Pa3JIOyKeHHs, COSOHHEHH ).

Mexcnpeomemnrvie ceasu



Peanusaius MEXMpEeaAMETHBIX CBA3CH NMpU U3y4YeHMHM XMMHH B 8§ Kiacce
OCYLIECCTBIIAETCS 4YEPE3 MCIOAB30BAHHE KAk OOMIMX E€CTECTBEHHO--HAYYHBIX
MOHATUH, TaK W MOHATHI, SABJIAIOIIUXCA CUCTEMHBIMH IS OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO I[UKIIA.

OO011He €CTECTBEHHO--HAYYHBIE TOHATHS: HAY4HBIH (PaKT, runoresa, TEOpu4,
3aKOH, AaHalU3, CHUHTE3, KiIacCHPUKauud, TMECPUOAUYHOCTb, HAOIIOACHHUE,
SKCTIEPUMEHT, MOACTIMPOBAHKE, H3MEPEHHUE, MOJENb, ABIICHUE.

Du3nKa. Marepud, aroM, O3JIEKTPOH, OPOTOH, HEWTPOH, HOH, HYKIIHZ,
H30TOIBI, PAAUOAKTUBHOCTB, MOJICKYJIA, SJICKTPUYECKUHN 3apai, BEILECTBO, TEIO,
00BEM, arperarHoe COCTOSIHUE BELIECTBA, a3, (PU3HYCCKUE BEIMYUHBL, ¢IUHHULEI
H3MEPEHHS, KOCMOC, IUTAHETHI, 3BE3/151, COJIHIIE.

Buonorus: ¢gotocunTes, ApIxaHue, Ouochepa.

['eorpapus: armocdepa, ruapocdepa, MHHEpanbl, TOPHBIE MOPOABL,
MOJIE3HBIE HCKONIAEMBIE, TOILITMBO, BOJAHBIE PECYPCHL.

9 KJITIACC

BemecTBo 1 XHMHYECKasl peakius

[Iepuoguyeckuii 3aKoH. Ileprogruveckad CHCTEMA XUMHYECKUX AIEMEHTOB /.
H. MengeneeBa. CTpocHHE aTOMOB. 3aKOHOMEPHOCTM B M3MECHEHHM CBOWCTB
XUMHYECKUX JIEMEHTOB TNEPBBIX TPEX NEPUOAOB, KAIMMA, KAIbLUUA W HX
COCTUHEHHUH B COOTBETCTBUM C TIOJIOKEHHEM 3NeMeHTOB B [lepuoanueckoii
CHCTEME U CTPOCHHUEM HX aTOMOB,

CTpoeHHE BEINECTBA: BUABI XHUMHYECKOH CBA3H. THIBI KPHCTANTHYECKHUX
PEIIETOK, 3aBUCUMOCTD CBOMCTB BEILECTBA OT TUMA KPUCTAUIMYECKOH PEIIETKH U
BHJa XHMHYECKOM CBSA3H.

Knaccupwmkauuss u1 HOMEHKIATYpa HEOPTaHMYECKUX BELICCTB. XUMHYCCKHE
CBOMICTBA BCILECTB, OTHOCALIMXCA K PAa3IMYHBIM KJIACCAM HEOPraHHYECKUX
COCIUHCHHMN, TCHETUYECCKAA CBA3b HEOPraHNIECKUX BEIICCTB.

Knaccupwmkauus XUMPYECKHX PEAKLUH M0 Pa3TUYHBIM MPU3HAKAM (IO YUCITy
H COCTaBY YYACTBYIOUIMX B PEAaKIMH BEIIECTB, MO TEIIOBOMY »(deKTy, mo
U3MEHEHUE) CTEIEHEH OKUCIEHHS XMMHMUYECKHX 3JIEMEHTOB, 0 OOpaTUMOCTH, MO
YUaCTHIO KaTaau3aTopa). JK30- U IHAOTEPMHUUYECKUE PEAKIHH, TEPMOXUMUYECKHE
YpaBHEHUS.

[ToHsTe 0 cKOpoCcTH XUMHuYeCKOW peakuuu. IloHarme 00 OOpaTUMBIX H
HEOOPATUMBIX XUMHUYECKHX peakuusaX. [IOHATHE O FOMOTEHHBIX M I'€TEPOTEHHBIX
peakuuax. [Touarue o katanuse. [IoHATHE 0 XMMHYECKOM PaBHOBECHH. DaKTOPHI,
BIUAKOMOIME HA CKOPOCTH XHMHYECKOH PEaKUMM W TIOJNOKECHUE XUMHYECCKOrO
PaBHOBECHS.

OKUCIUTENBHO-BOCCTAHOBHTENIBHBIC  PEAKLUMW,  JICKTPOHHBIH  Oananc
OKMCITUTEIIBHO-BOCCTAHOBUTENIBHOM ~ PEaKLuu. CocraBneHue  ypaBHEHHM



OKHCIIUTENIBHO--BOCCTAHOBUTEIBHBIX ~ PEAKIMiA ¢ HCNOIB30BAHHEM  METOJA
3JIEKTPOHHOrO OanaHca.

Teopus 3NEKTPONUTHUECKON AUCCOIMALIIN, DIEKTPOTHUTEL H HEAEKTPOITUTHI,
Kartuonel, aHMOHBL. MeXaHu3M JUCCOLMAlMH BENIECTB ¢ PAa3MYHBIMH BHAaMHU
XUMH4YeckoH cBa3u. Crenens aucconmanuu. CHIBHBIE H CTTAa0bIE MEKTPOIUTHL.

Peakuyu HOHHOrO 00OMeHa. YCJIOBHA MPOTCKAHUA PEaKLii HOHHOTO OOMEHa,
MOJMHBIC M COKPALUEHHBIC WOHHBIE YpPAaBHCHHA peakuuii. CBOWCTBA KHCIOT,
OCHOBAHMH M COJIC B CBETE MPEACTABICHHN 00 DJICKTPOIHUTHYCCKOM
auccourannn. KauecTBeHHEBIE PEaKUMKU Ha UOHEL. [IOHATHE O THAPOIIN3E COJIEH.

Xumuueckui IKCRepumMenm:

O3HAKOMJIEHHE C MOJCIAMH KPHCTAUIMYECKHX PEIIETOK HEOPraHH4eCKHX
BEIIECTB — META/UIOB M HEMETA/UIOB (rpaduta U anMasa), CJIOKHBIX BEIISCTB
(Xnopuaa HaTpus), UCCIIEI0BAHUE 3aBHCUMOCTH CKOPOCTH XUMHYECKOH peakiyuu
OT BO3JCHCTBHA pa3ANYHBIX (PAKTOPOB, HCCIEAOBAHHE JIEKTPONPOBOJTHOCTH
PacTBOPOB BELIECTB, IMPOLECCAa AUCCOLUMALMH KUCIIOT, LICIOYEH U CONCH
(BOBMO)KHO ~ MCTIONIB30BAHME BHACO MATCPHATIOB), TPOBECOCHHUE  OTBITOB,
WUTIOCTPUPYIOIINX ~ [PU3HAKH  TMPOTEKAHWA  PEaKuuii HMOHHOTO  OOMeHa
(oOpazoBaHue oOcagka, BBIOCICHHE Ta3za, oOpa3oBaHHE BOOBI), OIBITOB,
WUTIOCTPUPYIOIIUX — [PUMEPHL  OKHUCIHTENIBHO-BOCCTAHOBUTEIIBHBIX — PEaKUUi
(rOpeHHE, peaklUu Pas3IOKEHUs], COCTUHEHUS), PACTIO3HABAHUE HEOPraHMYECKUX
BEIIECTE ¢ TOMOIUBID KAYECTBCHHBIX PEaKklWii Ha HOHBI, pPELICHUE
3KCTIEPUMEHTAJIBHEIX 337134,

HemeTa/ibl 0 HX COCAHHCHHSA

OO0masa xapakTepucTuka rajgoreHoB. (OCOOCHHOCTH CTPOCHHS AaTOMOB,
XAPAKTEPHBIC CTETICHH OKUCICHUA. CTPOCHHE M (PM3MUECKUE CBOHCTBA MPOCTHIX
BELICCTB — TaJIOTEHOB. XHUMHYECKHE CBOIMCTBA HAa [PUMEPE  XJopa
(B3auMOJCHCTBHE ¢ METaUIaMH, HEMETAIaMH, MIeJIoYaMHu). XJIOPOBOIOPOA.
ConsgHasg KHCIOTa, XHMHYECKUE CBOHCTBA, MONy4YeHHE, NpUMEHEHune. [leiicTBue
XJIOpa U XJOPOBOAOPOJA HA OPraHHU3M 4YeNoBeKa. Bakueiiiue Xmopuasl U HX
HAXOK/ACHUE B MPUPOJE.

Obmas xapaktepucTuka 3MeMeHTOB VIA-rpynmnel. OcoOSHHOCTH CTPOECHHS
aTOMOB, XapaKTEPHbIC CTEMEHH OKHCIeHHs. CTpOoeHHE U (PU3MUYECKUE CBOMCTBRA
MPOCTHIX BEIIECTB — KUCIIOPOJA U CEPBl. AJUIOTPOMHBIE MOU(PHUKALIMHN KUCIOpOaa
H cepbl. XMMHUYECKHE CBOWCTBA Cephl. CepoBOAOPOL, CTPOCHHE, (PU3NYECKHE H
XUMHYECKHE CBOMCTBA. OKCHABL CEPBI KAaK MPEACTABUTEIM KHCIOTHBIX OKCHAOB.
CepHass KHCJIOTa, (u3MYECKHEe M XHMHYECKHE CBOiicTBa (00IIHE Kak
MPCOCTABHTENA Kiacca KHCIOT U chneuuuueckne). XHUMHYESCKHE pPEaKLuy,
JeKALIHE B OCHOBE MMPOMBINUICHHOTO ¢Mnocoba MONYYEHHUSs CEPHOM KHCIIOTHL
ITpumenenue cepHoit KUCaoTel. CoNM CepHOI KHCIOTHI, KAUECTBECHHAA PEaKLUMs Ha



cynbpar-noH. HaxoxaeHue cepbl M €€ COSAMHEHMH B mpupoae. XHMUYECKOE
3arpa3HEHUE OKPYXKAKILEH Cpeapl COSAUMHEHHSAMM CEpBl (KUCIOTHBIE OOXKIH,
3arpa3HEHUE BO3AYXa U BOJAOEMOB), CIIOCOOHI €r0 NPEAOTBPALCHUS.

OO01was xapakTepUCTHKA 3IEMEHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHUSA
aTOMOB, XapaKTE€PHBIE CTENCHU OKUCICHUA. A30T, PacOpOCTpaHEHHUE B MPHPOJE,
UBHYCCKNE 1 XUMHYECKHE CBOICTBA. KpyroBopoT a3ora B npupoge. AMMHAK, €r0
(OUBMYECKUE U XUMUYECKUE CBOHCTBA, MOMYYEHHE U IPUMEHEHHE. COIM aMMOHHS,
HX PU3HYECKUE U XUMUYECKUE CBOWCTBA, IPHMECHEHHE. KaueCTBEHHAS peakuus Ha
HOHBl AMMOHHA. A30THAs KHUCIOTA, €€ MONYYCHHE, (PU3NYCCKUE U XUMHYCCKHE
cBOiicTBA (0O0IME KAk MPEACTABUTENA KIACCa KHCIOT H CNCHUPUYECKUC).
Hcnone3oBaHue HUTPATOB M CONECH AaMMOHHA B KAYECTBE MHHEPAIBHBIX
yA00peHuH. XUMHUYECKOE 3arps3HEeHUE OKPYKAIOIUICH Cpebl COSAMHEHUAMU a30Ta
(KMCIOTHBIE JOXKAM, 3arpsA3HEHHE BO3AyXa, MOYBHL M BOA0OEMOB). Docdop,
aJuIOTponHBIE MoAuUKaMu (gocdopa, (PU3HUECKHE M XHUMHYECKHE CBOHCTBA.
Oxcug docdhopa (V) u pocdopras kucinora, Gu3nUeCKHe H XUMHISCKUE CBOHCTBA,
nonyuenue. Micnonp3oBanue HocdaToB B KAUSCTBE MHHEPATBHBIX YAOOPCHHI.

O01as xapakTepucThka 31eMeHTOB [VA-rpynnel. OCOOEHHOCTH CTPOCHHS
aTOMOB,  XAPaKTECPHBIC  CTENEHH  OKUCIICHUA.  YINIEPOJ,  AWUIOTPOIIHBIC
MOOH(HUKALMK, PACTIPOCTPAHCHUE B TPUPOAE, (PUBHYCCKHE H XUMHUYCCKHE
ceoiictBa. AncopOuusa. Kpyrosopot yrnepona B mpupone. OKCHABI YIIEpoaa, HX
¢u3MyYeCKe W XUMHYECKHE CBOICTBA, JCHCTBHE Ha JKHUBHIE OPTaHHU3MBI,
MOMYyYEHHE M MPHMEHEHHE. DKOJOIMYECKUE NPOOIEMBI, CBA3AHHBIE ¢ OKCHAOM
yraepoaa (IV), rumoreza rno0anpHOro MOTEMNIEHHS KJIHMATa, NApHHKOBBIM
3 dext. YronpHas KUCHOTa U €€ CONM, UX (PU3MUECKUE U XMMHYECKHE CBOHCTBA,
MoJIydeHue W mnpuMeHeHue. KadecTBeHHas peakums Ha KapOOHAT-HOHBI.
Hcnonb3opanne kapOOHATOB B OBITY, MEOHLMHE, MIPOMBILUICHHOCTH W CEINBCKOM
XO3SHCTBE.

[lepBoHadanbHbie OHATHA 00 OPraHUYECKNX BEILECTBAX KAK O COCTNHECHUAX
yIIepoaa (METaH, 3TaH, 3TUJICH, alleTUIEH, 3TAHOM, [IHIEPUH, YKCYCHAA KUCITIOTA).
[TpupoAHBIE MCTOYHHUKH VITICBOAOPOAOB (YroJib, MpPHUPOAHBIH ra3, HE(TH),
MpOAYKTH UX mepepaboTku (O€H3MH), X PONb B OBITY M MPOMBIIUICHHOCTH.
[ToHsTHE 0 OHOMOrHYECKH BaKHBIX BEHICCTBAX: XKHUpax, Oenkax, YriaeBoaax — 1 uxX
POl B OKU3HM YeJIOBeKa. MaTepHalibHO€ €IWHCTBO OPTaHUYECKHX U
HECOPTraHUYECKUX COCIUHEHUMN.

Kpemuuii, ero ¢usdueckue U XUMHUECKHE CBOMHCTBA, MONYYCHHE H
npuMeHeHHe. CoeAMHECHMS KpeMHHs B mnpupoge. OOmmMe mnpeacTaBiicHHS 00
okcnge kpeMHua ([V) u xpemHueBOl kuciaotre. CHIMKATBL, UX MCIOJB30BAHHE B
OBITY, B NMPOMBIOUICHHOCTH. Ba)KHEHILINE CTPOUTENBHBIC MATEPHANIBI. KEPAMHKA,



CTEKJIO, NEMEHT, OETOH, KeNe300eToH. [TpobneMbl 0€30MmacHOr0 HCMONb30BAHHS
CTPOMUTEIBHBIX MAaTEPHAIOB B IOBCEAHEBHOM JKHU3HH.

Xumuueckuit IKCnepuUMenm.

U3yyeHHe O0pa3lioB HEOPraHUYECKHUX BEMICCTB, CBOMCTB CONSAHON KHUCTOTHI,
MPOBEACHNE KAYECTBEHHBIX PEAKIMii HA XJOPUI-HOHBI U HAOIFOAEHHE MTPU3HAKOB
HX [POTEKAHUA, OMBITHl, OTPAKAIMUEC (PUMYECCKUEC U XMUMHUYCCKHE CBOICTBA
ralOr¢HOB M WX COCAMHCHHUH (BO3MOXKHO HCTIOJIB30BAHHE BHACOMATEPHANIOB),
O3HAKOMJICHME ¢ o0pa3uamMH XJIOPHAOB (TAIOTEHHUOOB), O3HAKOMIICHHE C
obpazuaMu  ceppl H €€  COCOMHEHUAMHM  (BO3MOKHO  MCIOJB30BAHHE
BHICOMATEPUAIIOB ), HAOMIOACHUE Mpouecca oO0yIIIMBaHHA caxapa MoA ACHCTBHEM
KOHIICHTPUPOBAHHOM CEPHOM  KHCIOTHI, H3YYEHHE XUMHYECKHX CBOICTB
pa30aBNeHHON CEPHOI KNCIIOTHL, MPOBEACHNE KAYECTBEHHOH peakiiK Ha Cyab(aT-
HOH U HAOMIOACHUE MpH3HAKA €€ MPOTEKAHUS, O3HAKOMIICHHE C (PH3HUECKUMH
cBoiicTBaMu a3oTa, (ocopa M HX COSIUHEHWH (BO3MOXKHO HCIOIB30BaHHUE
BHACOMATEPUATIOB), 0Opa3uaMu a30THBEIX M JochopHbIX yaoOpeHHii, moayyucHue,
coOupaHHe, PAcmO3HABAHUEC W HM3YYCHHE CBOWCTB aMMHAKa, IPOBEACHUEC
KAa4ECTBEHHBIX PEAKIMif HA HOH aMMOHMA U (ocdaT-HOH U M3YYCHHUE MPU3HAKOB
UX NPOTEKAHUA, B3AUMOACHCTBUE KOHLEHTPUPOBAHHOM A30THON KUCIIOTHL ¢ MEABIO
(BOBMOKHO  HCIIOJIG30BAHHE ~ BHUIOCOMATEPHANIOB),  M3YUYCHHME  MOACTei
KPUCTAJUITHYECKUX PEIIETOK anMasa, rpadgura, QyaIepeHa, O3HAKOMIICHHE C
MPOLIECCOM  aACOPOLMH PACTBOPEHHBIX BELIECTE AKTUBHPOBAHHBIM YINIEM H
YCTPOHCTBOM NPOTUBOTA3a, MOJYUYEHHE, COOMpPAHHE, PACTIO3HABAHUE U H3YYEHUE
CBOMCTB YIVIEKHCIIOrO rasa, MPOBEACHUE KAYECTBEHHBIX Peakiuil Ha kapOoHAT U
CHJIMKAT-HOHBI M M3YYE€HHE INPHU3HAKOB HX TMPOTEKAHUA, O3HAKOMIICHHE C
MPOAYKUHUEH CHJIMKATHOW NPOMBILUICHHOCTH, PELICHHE JKCIECPHUMEHTANIBHBIX
3a1a4 o TeMe « BaxHenne HEMETAIUIBL H UX COCAUHEHHUA.

MeTtasibl H MX COeAUHEHHS

OO0was xapakTepUCTUKA XUMUUECKIX SIIEMEHTOB — METAJUIOB HA OCHOBAHUH
UX MONOXKEHUs B [lepuoanyeckoil cucTeME XUMHMUYECKUX 3eMeHToB [ U,
Menneneesa U ¢cTpocHUS aToMOB. CTpO€HUE METaUIOB. MeTannuveckas CBA3b U
METAJUTMYECKAss  KPUCTAJUIHYECKas  peméTka.  DNEKTPOXUMHYECKHH  pan
HanpspKeHWit MeTaoB, OU3MUECKUE U XUMUYECKHE CBOICTBAa MeTamtoB. O0mmue
CMOCOOBl TONYYCHUS METAIOB. [IOHATHE O KOPPO3MH METAIOB, OCHOBHBIE
crnoco0Bl 3alMTel UX OT KOppo3uH. CIUlaBel {(CTalb, YYTYH, AKOPATIOMHHWIA,
OpoOH3a) U UX IPUMEHEHHUE B OBITY H MPOMBILILUIEHHOCTH.

[Ilenoynbie METAIUIBL: MOJIOKEHHE B IIepHOANMYECKON CUCTEME XUMHYECCKHUX
snemenToB 1. M. Menaeneesa, CTPOSHUE UX aTOMOB, HAXOXKICHHE B NPHPOIE.
DH3MYeCKUe U XMMHUYECKHE CBOMCTBA (HA MPUMEpPE HATPUA M Kaimusa). OKCHOBl H



TUAPOKCHAB HATpud W Kanud, IIpUMEHEHUE I[IENOYHBIX METAUIOB H HX
COCTMHEHHH.

[Ilemo4yHO3eMENBHBIE METAUIBI MAarHWi W KaJbLMA. [ONOXKEHHE B
ITepuonnueckoi cucteMe XUMUYeCKHUX 3neMeHToB J[. 1. Menaeneera, cTpoeHue
UX aTOMOB, HAXOXKJIEHUE B Ipupoe. DU3nYecKe U XUMUYECKUE CBOICTBA MarHHs
U KalbUud. Bakneimme cocauHeHMs Kaubuusa (OKCHA, THIPOKCHUA, COJIH).
JKécTKoCTh BOABI H CTIOCOOBI €€ YCTPaHEHHS.

AJIFOMUHWI. NIOJIOKEHUE B [IepHoaudecKkoiil CHCTEME XUMHUYECKUX 3JIEMEHTOB
H. U. Mengeneesa, CTPOCHHE aTOMa, HAXOXKACHHE B Npupone. PUIHYECKUE U
XUMHUYECKHAE CBONCTBA AMOMUHUA. AM(OTEPHBIC CBOMCTBA OKCHAA H THAPOKCHIA
ATFOMHHUS.

Keneso: monoxenue B [lepuoanueckoil CUCTEME XUMHUYECKUX 3IEMEHTOB 1.
H. MeHneneepa, CTPOCHHE aTOMa, HAXOXKJIEHHE B HpHpoje. DH3MYecKHe U
XHUMHYECKHE CBOMCTRA skenesa. OKcuasl, THAPOKCHBI B conu kenesa (11) u sxenesa
(IIT), ux cocTap, CRBOMCTBA U MOJIyYCHHUE.

Xumuueckuil IKCREPUMEHM:

O3HAKOMJICHHE ¢ o0pa3uamMM METAUIOB H CIUIABOB, HUX (PU3HUYCCKUMH
CBOIHCTBAMH, W3YYEHWE  PE3YNbTATOB  KOPPO3HH  METAUIOB  (BO3MOYKHO
HCTIOJIb30BAHHE BHICOMATEPHANIOB), OCOOCHHOCTEH B3aUMOJCHCTBUA OKCHIA
KaIbliMd M HAaTpus ¢ BOAOH (BO3MOKHO MCMONB30BAHHE BHACOMATEPHANIOB),
HCCIENOBAHHE CBOMCTB KECTKOM BOJEBI, MPOLIECCA TOPEHHS JKelle3a B KHCIIOPOAE
(BOSMOXKHO  HCIOJIB30BaHHE  BUJACOMATEPHATIOB), IMPU3HAKOB  MPOTCKAHHS
KaYeCTBEHHBIX PEAaKIWil HA MOHBI, MAarHus, KajJblMs, aJIIOMMHHA, LIMHKA, XKEe3a
(IT) u sxenesza (III), menu (II), HaOMrOAEHHE U ONMUCAHUE MPOLIECCOB OKPAIIMBAHUS
[UIAMEHH WOHAMHW HATPHA, KalMid W Kambuusd (BO3MOXKHO HCIIOJIB30BAHHUE
BHACOMATEPUAIOB), HCCICAOBAHNE aM(POTEPHBIX CBOHCTB TMAPOKCHIA ATIOMUHUA
U THAPOKCUIA LIHHKA, PELICHUE DKCIIEPUMEHTANIBHBIX 33424 N0 TeMe «Baskueimme
METAIUIBL U KX COCTUHECHUAY.

XHMHS H OKPYKAKOLIAA cpeaa

Belectea 1 Marepuaiabl B MOBCEAHEBHOM SKHU3HHM 4YeNlOBeKa. beszomacHoe
UCTIONB30BAHUE BEIIECTB U XUMHUYECKUX peakiuii B OviTy. [lepBad moMoue mpu
XUMHYECKHX OKOTaX U OTPABICHHSIX.

XUMHYECKOE 3arpssHEHHE OKPYXKAKOLIEH cpeabl (MpeaenpHas A0NyCTHMAas
KOHLEHTpauus BeiecTs, ganee — [1JK). Poib XUMHK B PeIICHUH 3KOJIOTHYECCKHX
mpodneM.

XumuruecKkuit IKCNEPUMEHM:

n3yuyeHue 00pasLoB MATCPUAIOB (CTEKIO, CIUIABBI METAJIOB, MOJMMEPHBIE
MaTCPHAITBI ).

Mexcnpeomemnbie ceasu



Peanusamus MEXMpEeaMETHBIX CBA3CH NMpU U3YYEHHHM XMMHH B 9 Kiacce
OCYILECTBIIAETCS 4YEPEe3 HCMONBb30BAHHE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX
MOHATUH, TaK W MOHATHI, SABJIAIOIIUXCA CUCTEMHBIMH IS OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO [IHKJIA.

OO01ue €CTeCTBEHHO-HAYYHbIE MOHATHS. HAy4YHBIH (pakT, TUMOTE3a, 3aKOH,
TEOPHs, AaHAM3, CHHTE3, KIAaCCMPHKALMA, TECPUOAUIHOCTh, HAOIIOJCHHUE,
SKCIEPUMEHT, MOICIHPOBAHUE, H3MEPEHHUE, MOOENb, SBICHHE, TAPHUKOBBIMH
3 eKT, TEXHOIOTHS, MATCPHAITBL.

du3nKa. Marepud, aroM, O3JIEKTPOH, OPOTOH, HEWUTPOH, HOH, HYKIIHZI,
H30TOIBI, PAAHOAKTHBHOCTb, MOJICKYJIA, STEKTPUUYESCKUH 3apsAd, NPOBOAHUKH,
MONYMPOBOAHUKY, JAWICKTPUKU, (POTOINEMEHT, BEIUECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHUE BELIECTBA, a3, PacTBOP, PACTBOPUMOCTh, KPUCTAIITHYECKAs
peléTka, CIIaBbl, (PM3MUECKHE BETUYWHBI, ¢IMHHUIBI M3MEPEHHUS, KOCMUYECKOE
POCTPAHCTBO, IUTAHETHI, 3BE3/151, COJHIIE.

Buonorus: ¢otocunTes, ApiXxaHue, Omocdepa, SKOCHMCTEMa, MHHEPAILHBIC
ya0OpEeHNs, MHKPO3JIEMEHTBI, MAKPOIIEMEHTHI, MUTATEIIBHBIC BELICCTRA.

['eorpadus: armocdepa, ruapocdepa, MHHEPATbl, TOPHBIC MOPOIEL,
MOJIE3HBIE UCKOTIAEMBIE, TOTUTMBO, BOJHBIE PECYPCHI.



INTAHUPYEMBIE PE3YJBTATHBI OCBOEHHA ITPOI'PAMMBI 11O
XHMHH HA YPOBHE OCHOBHOTI'O OBLIET'O OBPA3OBAHHUA

JIHHHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yNbTaTBl OCBOCHHSA IIPOTPAMMBI  OCHOBHOIO  OOMIETO
o0pa3oBaHud OOCTUraloTca B X0J¢ OOYYECHHMA XHUMHW B CAUHCTBE YYCOHOH U
BOCITUTATENBHON ACATEIIBHOCTH B COOTBETCTBUU ¢ TPAAULMOHHBIMU POCCUACKUMH
COLUMOKYJILTYPHBIMH H AYXOBHO-HPABCTBCHHBIMHU LIEHHOCTAMH, MPHHATBIMH B
o0lIecTBe MPAaBWIAMH M HOPMAMHM MMOBCOCHUA M CIIOCOOCTBYIOT MPOLECCaM
CaMOMO3HaHWU, CAMOPA3BUTHS H COLUATIM3ALIUHN 00y YarOIIUXCA.

JIMYHOCTHBIE  pe3ynbTaTHl  OTPAXAKT  [OTOBHOCTE  O0YYAROIMXCH
PYKOBOACTBOBATHCS CHUCTEMOH TNO3UTHBHBIX [[EHHOCTHBIX OpPHEHTAlUi H
PacLIMPEHHUE OMBITA AEATEIBHOCTH HA €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) maTPpHOTHYECKOT0 BOCIIUTAHHS

LEHHOCTHOTO OTHOLUIEHUSA K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
H HAYYHOMY HACIICOWIO, MOHUMAHWS 3HAYCHHS XUMHWYECCKOW HAYKH B JKHU3HH
COBPEMEHHOr0 00mIecTBa, CMOCOOHOCTH BIAJEeTh AOCTOBEPHOH wHopMauueit o
MEPEAOBEIX OOCTIKEHHUAX W OTKPBITUAX MHUPOBOM M OTEUYECCTBEHHONH XHMHM,
3aUHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00 YCTPOICTBE MUpa U 00MIECTBRA;

2) rpa’kIaHCKOr0 BOCTIHTAHHSA:

NPEACTABIEHHS O COLMANBHBIX HOpPMaxX M IpaBWIaX MEKIHYHOCTHBIX
OTHOIIEHWIA B KOJUIEKTHBE, KOMMYHUKATUBHONH KOMIIETEHTHOCTH B OOMIECTBEHHO
MOJE3HOM, Y4eOHO-HUCCICNOBATENILCKOM, TBOPYECKOM M JApPyrHX  BHAAX
OEATCTBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HON COBMECTHOH ACATEIBHOCTH MPH
BBITOJIHCHUM Y4YEOHBIX, MO3HABATENBHBIX 3aJa4, BBIIOTHCHUH XHMHYECKUX
SKCIEPUMEHTOB, CO3JAHHH YU€OHBIX MIPOCKTOB, CTPEMIICHUS K B3aUMOIMIOHUMAHUIO
H B3aUMOMOMOILOM B TIpoHecce HToH Y4eOHOH AeATENbHOCTH, TOTOBHOCTH
OLIEHUBATE CBOE€ TOBEACHHE M TMOCTYIKH CBOUX TOBApPHUIIEH ¢ TO3HIMH
HPaBCTBCHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHHUA NOCIEACTBHIA TOCTYIIKOB,

3) HEHHOCTH HAYYHOI0 MO3HAHHUS

MUPOBO33PEHYECKHE NPEACTABICHUS O BELIECTBE U XUMHUYECKOH peakium,
COOTBETCTBYIOIUE COBPEMEHHOMY YPOBHI) Pa3sBUTHUA HAYKH H COCTABJSOLIUE
OCHOBY AJIi NOHMMAHHUA CYLIHOCTH HAYYHOH KApTHHBI MHMpPA, NMPEACTABICHHA 00
OCHOBHBIX 3aKOHOMEPHOCTAX PAa3BUTHA TPUPOABI, B3aHUMOCBA3AX YEJIOBEKA C
[IPUPOAHON CPEaoi, O POIIM XUMHUH B IIO3HAHUHN ITUX 3aKOHOMEPHOCTEH ,

TIO3HABATEIIbHBIE MOTHBEI, HAITPABICHHBIC HA MOJIYYCHUE HOBBIX 3HAHHH IO
XUMHUH, HCOOXOAUMEBIE IJiA OOBICHEHHS HAONIOAAeMBIX NPOLIECCOB H ABICHHIA,
MO3HABATENBLHON, MHPOPMALMOHHON M YMTATENIBCKOH KYJBTYPBl, B TOM YHCIE
HABBIKOB CAMOCTOATENBHOM paGoTBl ¢ Y4YeOHBIMM TEKCTAMH, CHPABOYHOI



MUTEPATYpOH, NOCTYMHBIMH TEXHWYECKHUMHU CpPEACTBAMH HH(POPMALIMOHHBIX
TEXHOJIOTHIA,

UHTEPEC K OOYYEHHI0 H TO3HAHHE), JIIOOO3HATENIBHOCTh, [OTOBHOCTH U
CMOCOOHOCTE K €aM00Opa3oBaHHMIO, TMPOEKTHOH W HCCIEAOBATENBCKOM
JNEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HANPABJIEHHOCTH M YPOBHA OOYUCHHUS B
JAJIBHCHIIECM

4) popMHpPOBAHHSA KYJIbTYPbI 310POBbSL.

OCO3HAHUE LICHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOLUEHHS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JO0POBBIT 00pa3 >KU3HHM, OCO3HAHUE TOCICACTBHA U
HETIPUATUE BPEAHBIX MPUBBIYEK (YIOTPEOICHUA AMKOroJif, HAPKOTHKOB, KYPCHHUS ),
HEOOXOMMMOCTH COOMIONEHHs MpaBWI O€30MacHOCTH MOpd  OOpallleHuH ¢
XMMHYECKHMHU BEIIECTBAMH B OBITY U PEAIbHOI KU3HU,

S) TpyAOBOro BOCIIHTAHUA:

UHTEPEC K NPAKTHYCCKOMY U3YUYCHUIO MPpOodeccHii U Tpyaa pa3nuYHOTO pona,
YBOKECHHE K TPYAY M PE3YJBTATaM TPYAOBOH ACATENBHOCTH, B TOM YHCIIE HA
OCHOBE TIPUMCHEHHS TPEAMCTHBIX 3HAHWA 10 XWMHWH, OCO3HAHHBIH BBIOOD
HHIUBHAYATBHOH TPACKTOPHH NPOJO/LKEHUs 00pa30BaHUA C YYETOM JTMYHOCTHBIX
HHTEPECOB M CTIOCOOHOCTH K XUMHH, OOIIECCTBEHHBIX HHTEPECOB M MOTPEOHOCTER,
YCHEMHON MPo(heCCUOHANIBHON AEATETPHOCTH W PA3BUTHA HEOOXOINMBIX YMEHMWIA,
FOTOBHOCTh aIaNTHPOBAThCA B MPODECCHOHANBHON Cpefie;

6) 3K0JI0THYeCKOTI0 BOCTIHTAHUS:

IKOJIOTHYECKU LENeco00pa3HOe OTHONICHHE K MPUPOJAE KAaK HCTOYHHKY
YKH3HU Ha 3eMJIe, OCHOBE €€ CYLIECTBOBAHMS, TOHUMAHUE [IEHHOCTH 3A0POBOr0 U
Oe3omacHOTO o0Opa3a SKU3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
GU3HICCKOMY U TICHXHYECKOMY 3AO0POBBIO, OCO3HAHME LCHHOCTH COOMIOACHUA
nmpaBui1 6€30MaCHOrO NOBEACHHA MPU PabOTE C BEMIECTBAMY, 4 TAKKE B CUTYALHAX,
YIPOKAIOLIHUX 3A0POBBIO W )KU3HH JIFOACH;

CHOCOOHOCTH MPHMEHATH 3HAHHA, MONYYACMBIC TIPU W3YUYCHUH XUMHH, JJIA
peLIeHNS 3a/1a4, CBA3aHHBIX C OKPYXKAKMICH NPUPOJHOH CpeaoH, IUTs MOBBIICHH
YPOBHA  JKOJOTMYECKOH KYNBTYpH, OCO3HAHWA TNOOANBHOTO  XapakTepa
IKOJIOTHYECKUX MPOOJAEM M MyTEH HUX PEIICHUA MOCPEACTBOM METOAOB XHUMUH,
3KOJIOTHYECKOrO MBIIICHUS, YMEHUSI PYKOBOJACTBOBATECS MM B TO3HABATEJIBHOM,
KOMMYHHKATHBHOH H COLIMANIBHOH ITPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATHI

B cocraBe MeTampeaIMETHBIX pe3yNbTaTOB BBUACTAT 3HAYUMBIE IS
¢opMHpPOBAHHUA MHPOBO33PEHMA OOIEHAYyYHBIE TIOHATHA (3aKOH, TEOPHA,
MPUHLHUI, TUIIOTE3a, (PAKT, CUCTEMA, TTPOLECC, SKCIEPUMEHT H APYTroe. ), KOTOPHIE
HCTIONB3YIOTCS B €CTCCTBEHHO-HAYYHBIX YYCOHBIX MPEOMETax M TO3BOJIAKOT Ha
OCHOBE 3HAHWII U3 OTUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LETOCTHOM



HAy4HOU KapTHHE MUpPA, U YHUBEPCANbHbIC YUeOHBIE NeHCTBUA (TIO3HABATENBHBIE,
KOMMYHHKATUBHBIEC, PETYIATUBHBIE), KOTOpPBIE OO0ECNIEYUBAOT (POPMHUPOBAHHUE
FOTOBHOCTH K CaMOCTOSITEJIBHOMY I[UIAHHPOBAHHID M OCYIUECTBACHHUK) YYEOHOIA
NEATENBHOCTH.

Ilo3naBaTe/bHBIC YHHBEPCANbHBIC YUeOHbIC AeiiCTBUSA

ba3zoBble Joru4eckne AeiicTBHA:

YMEHUS MCIONB30BATE NPUEMBI JIOTHYECKOTO MBILUICHHA TIPH OCBOCHUH
3HAHWUNA: PACKPBIBATH CMEIC XUMHYECCKHX MOHATHH (BBIICNIATH UX XAPAKTCPHBIC
MPU3HAKH, YCTAHABIUBATE B3AUMOCBA3b C APYTUMHU IMOHATHAMM), HCIIOIB30BATH
MOHATUA A OOBACHEHUA OTACNBHBIX (PAKTOB U ABJICHUI, BRIOHPATH OCHOBAHHS W
KPUTEPUH s KNacCH(PUKAIMH XUMHYECKHX BEIUECCTB U XUMHUYECKHX PEaKLHii,
YCTAHABIMBATE TNPUYMHHO-CICACTBEHHBIE CBA3H MEXAY OOBEKTAMU H3YUCHHS,
CTPOUTH JIOTHYECKHE PACCYXXACHHS (MHAYKTHBHBIE, NCAYKTUBHBIE, [T0 aHATOTUH),
JIENATh BBIBOBL U 3aKJIFOUEHNS,

YMCHUE MPUMEHATH B MPOLECCEe TMO3HAHMA MMOHATHA (TPEAMETHBIE H
METAMPEAMETHEIE), CUMBOJIMYCCKHE (3HAKOBBIC ) MOJEIH, UCIIOIB3YEMBIC B XHMHH,
npeoGpa3oBbIBATE MIKMPOKO MPUMEHAECMBIC B XUMUH MOJACIBHEBIE TIPECACTABICHHS —
XMMMYCCKUH 3HAK (CHMBOJI DIIEMCHTA), XUMHUYecKas (opMyna M ypaBHEHHE
XUMHUYECKOH PEaKkUuy — NPU PEICHUN Y4eOHO-TIO3HABATENBHBIX 32424, ¢ YUETOM
3TUX MOJETBHBIX MPEACTABICHHUH BBIABIATE U XapaKTEPU30BaTh CYIIECCTBEHHBIE
MPU3HAKH M3Y9YaeMBIX OOBEKTOB — XUMHUYECKHUX BEMIECTB M XUMHUECKUX PEaKIHii,
BBISBNATE  OOI[ME 3aKOHOMEPHOCTH, MPHYUHHO-CICACTBEHHBIE CBA3M H
MPOTHBOPEYHA B U3YUYAEMBIX TPOLIECCAX U ABJICHUSAX.

Bba3zoBble nccienoBaTe/IbCKHe AeiiCTBHUS:

YMEHHE HCIOJIB30BATh IMOCTABJICHHBIE BONPOCH B KAYECTBE HMHCTPYMEHTA
MO3HAHWS, A TAKKE B KAYECTBE OCHOBBI il (HPOPMHPOBAHUSA THUIOTE3BI IO
IPOBEPKE MPABUIIBHOCTH BBHICKA3BIBACMBIX CY)KACHHIL,

NpUOOPETEHUE OMBITA MO TJIAHUPOBAHWIO, OPraHU3ALMH W MPOBEICHHIO
YUEHUYECKUX IKCNEPHUMEHTOB, YMEHHE HaOMAaTk 3a XOA0M Mpolecca,
CaMOCTOATENBHO TPOrHO3HPOBATE €T0 PE3YNbTaT, (POPMYJHUPOBATh 0000IMICHHS U
BBIBO/IBI [T0 PE3YJIETATaAM NPOBEAEHHOIO OMBITA, HCCIECOBAHUS, COCTABIATE OTYET
O MPOAENaHHOI padoTe.

PaGota ¢ undopmauneii:

YMCHUE BBIOHpaTh, AHAIM3UPOBATH H HMHTCPOPETUPOBATH HHGPOPMALMIO
Pa3IUYHBIX BUAOB M (POPM NPEACTABIACHHUS, MONYYAEMYE) U3 Pa3HBIX HCTOUHHKOB
(Hay4YHO-TIOMYJIApHAs JMTEpaTypa XWUMHYECKOTO COACPYKAHMUA, CIIPABOYHEIC
nocobus, pecypcbl MHTEpHETa), KPUTHYCCKH OLICHWBATH IMPOTUBOPEUHBYID H
HEAOCTOBEPHYIO MHPOPMALIHIO,



YMEHHE MPUMEHATH Pa3IMYHbIE METOABI M 3aNpOoChl NMPH MOUCKE H O0TOOpE
HH(OpMALMH H COOTBETCTBYIOLIMX JAAHHBIX, HEOOXOAMMBIX /sl BBIMOJIHEHHS
y4eOHBIX M NO3HABATENBHBIX 3a7a4 ONPEACIEHHOrO THIA, NPUOOPETEHHE OMBITA B
o0NacTl  HCMONB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX  TEXHOJOTHH,
OBJIQACHUE KYNBTYPOii aKTUBHOTO UCTIONB30BAHNS PA3IUYHBIX TOUCKOBBIX CHCTEM,
CaMOCTOATEIBHO BEIOHPATh ONTHMANBHYIO POpMY MpeAcTaBIeHHA HHPOPMALUU
IWUTIOCTPHPOBATh PEIIaeMbIe 3aJayd HECJIOKHBIMH CXEMaMH, JuarpaMMaMi,
apyrumu popmamu rpaduku U UX KOMOHHALMAMHE,

YMEHUE HCIONBb30BAaTh M AHAIM3HPOBATE B Ipouecce yueOHOH H
HCCNEeAOBATENBCKONW ACATENBHOCTH HHPOPMALHIO O BIMAHUN TPOMBILUICHHOCTH,
CENIBCKOTO XO34HCTBA M TPAHCIOPTA HAa COCTOSHHE OKPYKAOIWICH MpPHPOIHOIA
Cpeasl.

KoMMyHHKATHBHBbIC YHUBEPCAJIbHbIE YueOHbIe ACIiCTBUSA:

YMEHHs 3aJaBaThk BOMPOCH (B XO0JA€ AuMamora M (WiH) AMCKYCCHH) TO
cymecTBy  oOCykmaemod  TeMbl, (OPMYJIHMPOBATh CBOM  MPEIJIOKEHHS
OTHOCHTEJIBHO BHIIOJIHCHUA MPEANOKEHHON 3a0a4H,

YMCHUS  TPEACTABIATH  MOJYYCHHBIE  PE3yJIbTATBL  IMO3HABATENBHOIM
OCATCTBHOCTH B YCTHBIX W MHUCBMEHHBIX TEKCTAaX; OeNaTh MMPE3CHTALMIO
pe3yJIbTATOB BHIMOJHEHUS XUMHYECKOTO IKCIECPUMEHTA (1ab0opaTOPHOrO OIBITA,
1abopaTopHOii pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOIO MPOEKTA),

YMEHHs Yy4e€0HOr0 COTPYAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATENILHOHW M HCCAEMOBATENBCKOM  NEATENIBHOCTH TNpPU  PEHICHUH
BO3HUKAONMX Mpo0JIEeM Ha OCHOBE Y4éTa OOIMX HMHTEPECOB M COMIACOBAHUSA
MO3UIMH (0OCYXACHHUS, OOMEH MHEHUAMH, «MO3TOBBIE LITYPMBI», KOOPIMHAIHA
COBMCCTHBIX JACHCTBHH, OMNPCOCNCHUE KPHUTEPHEB MO OLCHKE KadecTBa
BBITIONIHEHHO# pabOoThl U APYTHE).

PeryasiTHBHbIe YHHBepCAJIbHbIE Y4eOHbIe IeHCTBHS:

YMCHUE CAMOCTOSTENBHO OMNPEACNATh LeNN ACATCIIBHOCTH, TIAHHPOBATH,
OCYILECTBIIATh, KOHTPOJIUPOBATE M MPH HEOOXOAUMOCTH KOPPEKTUPOBATH CBOK)
AEATETBHOCTD, BBIOUpaTh HanOonee »(PpPEeKTHBHBIE CIIOCOOB! pelIeHHS YIeOHBIX U
MO3HABATENIBHBIX 3371a4, CAMOCTOATENBHO COCTABIATh WIH KOPPEKTHPOBAThH
MPeVIOKEHHBI aNrOpUTM JAeHCTBHH TIPpH BBHINOJHEHHU 3afaHHH ¢ YYE€TOM
MOJYYECHHUS HOBBIX 3HAHUN 00 M3Yy4aeMBIX OOBEKTAaX — BEIUECTBAX M PEaKIUAX,
OLICHUBATH COOTBETCTBHUE TOJMYUCHHOIO PE3yJIbTaTa 3asBJICHHON LIENH, YMEHHUE
MCTIONIB30BATh M AHATN3UPOBATE KOHTEKCTHI, MPEANIAracMbI€ B YCJIOBUH 3aIaHHIA.

IMPEJIMETHBIE PE3YJBbTATHI

B cocraBe mnpeaAMETHBIX PE3YJBTATOB IO OCBOSHHIO 00A3aTEIBHOTO
COACpKaHMWA, YCTAHOBJICHHOrO JaHHOHN d¢enepanbHoii padodei mporpamMmoii,
BBIJCJNIAIOT. OCBOCHHBIC OOYYaIOLIMMMCS HAY4YHBIE 3HAHMUS, YMEHHA M CIOCOOBI



ACHCTBUH, crenuduueckue g MOpeAMETHOH o0macTH  «XUMHL», BUABL
NEATENBHOCTH MO MOAYYEHWK) HOBONO 3HAHHA, €r0 HHTEPIPETALNH,
MpeoOpa3sOBaHUI) H MPUMEHEHHIO B PA3IMYHBIX YUEOHBIX H HOBBIX CHTYALIHAX.

K xoHIy 00yueHud B 8 kiacce mpeMETHBIE PE3YIBTATH HA 0A30BOM YPOBHE

JOJKHBI OTPakaTh C(POPMHPOBAHHOCTE Y O0YHAROLINXCS YMEHUII:

e PACKpPHIBATH CMBICJI OCHOBHBIX XHMHYECKHX IMOHSATHI: aTOM, MOJICKYJA,
XHUMHYECKUN 3JIEMEHT, MPOCTOE BELIECTBO, CIIOYKHOE BELIECTBO, CMECH
(oaHOpOAHAA ¥ HEOOHOPOAHAS ), BAJICHTHOCTE, OTHOCHTENBHAS aTOMHAA U
MOJICKYJIAPHAsA MAacca, KOMMYECTBO BELICCTBA, MOJIb, MOJIAPHAs Macca,
MacCcOoBas AOJIS XUMHUYECKOTO 3JIEMEHTA B COCAMHECHUH, MOJIAPHBIA OOBEM,
OKCHJI, KHCJIOTa, OCHOBAHUE, COJb, NIEKTPOOTPULIATENBHOCT, CTEIEHB
OKHCNIEHHs, XUMHUYECKasd peakuus, KIacCH(MKAIMA PeaKLUMid: peakiuu
COCIMHEHNUS, PEAKLMH Ppa3NoKEHUs, PEaKIHH 3aMEILEHHs, peakuH
o0MeHa, 3K30- H 3HAOTEPMHYECKUE peakIMu, TEIUIOBOH >PeKT peakiuu,
AAPO aToMa, JJEKTPOHHBIH CIIOM aToMa, aroMHas OpOWTalb, pPaaMyC
aToOMa, XUMUYECKAA CBA3b, MOJIAPHASA U HEMOJNAPHAA KOBAICHTHAS CBA3b,
WOHHAsA CBA3b, HOH, KATHOH, AHHOH, PAacTBOP, MACCOBas AOJIA BELICCTBA
(MpOLICHTHAs KOHLECHTPALNA ) B PACTBOPE;

e WUIOCTPUPOBATh B3aUMOCBA3L OCHOBHBIX XHMHYCCKUX TIOHATHH W
NPHUMEHATH 3TH [MOHATHS NPH OMHCAHUH BEIIECTB U UX NMPEBPALICHHIA,

e HCHONB30BaTh XHUMHUYECKYH) CHMBOJHMKY IS COCTaBICHHS (QopMyn
BEILIECTB U YPABHEHUH XUMHYECKHUX PEaKIIHiA,

¢ ONpPEAETATH BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCAUHEHUSX,
CTEMEHb  OKWUCIICHHA  3JIEMEHTOB B  OHHAPHBIX  COCTUHCHHSX,
NPUHALICKHOCTE BELIECTB K OINPEAENEHHOMY KIJIACCY COCAUHEHHH M0
dopMmynamM, BHI XWUMHUYECCKOHW CBA3M (KOBAJICHTHAA M HOHHAsA) B
HEOPraHUYECKUX COCIUHEHUAX,

e packpeiBaTe cMmbicn Ilepwomuyeckoro 3akona [ K. Mengeneesa:
AEMOHCTPUPOBATh TOHUMAHHE TNEPHOAUYECKOH 3aBHCHMOCTH CBONCTB
XUMHUYECKUX 3JIEMEHTOB OT UX NMOJIOXKEHHs B Ilepuoanueckoii cucTeMe,
3aKOHOB COXPAHEHHMS MAacCChl BEIIECTB, MOCTOSHCTBA COCTABA, aTOMHO--
MOJIEKYJIIPHOTO YUEHHSs, 3aKOHA ABOTaJIpo;

e ONWCHIBATh W XapakTepusorath Ta0muuHyw ¢opMy Ilepuoanueckoii
CUCTEMBI XHMHYECCKHX OJICMEHTOB. pa3Muyarh TMOHATHA «TJIaBHAs
noarpymnmna (A-rpynna)» H «nodo4Has noarpymnna (b-rpynna)», Mansie u
GoNbIIME TEPUOOBI, COOTHOCHUTH OO03HAYCHMS, KOTOPHIE HMCEKOTCS B
tabmiue «Ilepuoanueckas cucreMa XuMHYeCKuX sneMenToB [, W
MenaeneeBay ¢ YHUCIOBBIMH XAPAKTEPHUCTHKAMH CTPOCHHS aTOMOB



XUMHYECKHUX IEMEHTOB (COCTaB U 3apaA AApa, OOLIEEe YHUCIO IEKTPOHOB
¥ PacTIpeAeNIEHHE UX MO MEKTPOHHBIM CIIOSIM );

KNacCH(pHIUPOBATE XUMHYECKHE IIEMEHTHI, HEOPraHHYECKUE BELIECTBA,
XUMHUYECKNE PEaKIMH (MO0 YMCIY W COCTABY YYACTBYIOUIMX B PEaKIUH
BEIIECTB, N0 TEILIOBOMY 3P PeKTy);

XapaKTepU30BaTk (ONHCHIBATE) OOIMIKME XHMHMYECKME CBOWCTBA BEILECTB
Pa3THYHBIX KJIACCOB, MOATBEPKAAA OTIMCAHUE MPUMEPAMH MOJIEKYISPHBIX
YPABHEHHUI COOTBETCTBYOLIMX XUMHUUYCCKIUX PEAKLIHIA,

TPOrHO3UPOBATH CBOMCTBA BEIICCTB B 3aBUCHMOCTH OT HX KAUY€CTBEHHOTO
COCTaBa, BO3MOKHOCTHM TIPOTEKAHHS XMMHYCCKHX TIPEBpALLCHHNH B
Pa3NUYHBIX YCIOBHSX,

BBIYHCIIATE OTHOCHTENBHYI) MOJEKYISAPHYH) U MOJSPHYH) MAaccChl
BEIIECTB, MAaCCOBYID JIOMK) XHMHUYECKOTO JJieMeHTa Mo Qopmylie
COEAMHEHNS, MACCOBYIO JIOJIK) BEINECTBA B PACTBOPE, MPOBOIUTH PACUETHI
TI0 YPABHEHHIO XUMHYECKOH PEaKIHu;

TIPUMEHATH OCHOBHEBIE OMEPALMH MBICIHTEIBHOM JESTENBHOCTH — aHaH3
W CHHTE3, CpaBHEHME, 0000IICHNE, CUCTEMATH3ALUI0, KIAaCCHPUKALHIO,
BBISBJICHHE TPUUHHHO--CIICACTBECHHBIX CBSI3ed — [JIA M3yUeHHsS CBOWCTB
BCIUECTB H XMUMHYECCKHX PEaKLWif, eCTEeCTBEHHO-HAYYHBIE METOIBI
TIO3HAHUA — HAOJIIOJCHHE, HU3MEPECHHUE, MOJCJUPOBAHUE, SKCIEPUMEHT
(peanbHBIA U MBICTICHHBIH ),

CIEAOBATH  TpaBWJIaM  MOJB30BAHWSA  XUMHYECKOH  mocymoil |
nabopaTopHBIM O0OpPYAOBAaHHEM, a TakKe MpaBWiaM oOOpallleHHd ¢
BCIECTBAMH B COOTBETCTBHM C HHCTPYKLUHMSIMH IO BBIMOJHEHHIO
nabopaTOpHBIX XHMHYECKMX OIBITOB MO MMONYYEHUI0O M COOMPaHHIO
ra3o00pa3HBIX BEMIECTB (BOAOpPOJA M KHCIOPOJA), MPHTOTORICHUIO
PacTBOPOB C ONPEACTEHHON MAcCOBOM JOJEH PacTBOPEHHOIO BELLIECTBA,
TJIAHUPOBATh M TIPOBOAUTH  XUMHUYECKHE  JKCTIEPUMEHTHI  TI0
PacTio3HaBaHHIO PACTBOPOB LIETOUEH W KHUCIOT C MOMOIBE) HHAHKATOPOB
(maxmyc, GpeHONPTANCHH, METUIIOPAHK U PYTHE),

K xoHIy 00yueHud B 9 kjaacce NPeIMETHBIE PE3YIBTATH HA 0A30BOM YPOBHE
JOJKHBI OTPaKaTh C(POPMHPOBAHHOCTh Y 00YYAOIIUXCA YMEHUIA:

PACKPHIBATE CMBICTT OCHOBHBIX XWUMHYECKMX TMOHATHH: XUMHYECKHii
SMEMEHT, aTOM, MOJEKyJda, WOH, KAaTHOH, aHWOH, TPOCTOE BEILIECTRBO,
CJIO)KHO€ BEMIECTBO, BAJICHTHOCTh, JNEKTPOOTPHIIATENBHOCTh, CTETIEHb
OKHCJICHHSI, XMMHUYCCKAsA PEeaKUus, XHMHYECKAasd CBS3b, TEIUIOBOH ekt
peakUMH, MOJIb, MOJAPHBIE  00BEM,  PacTBOp,  SJEKTPOIHUTEI,
HESICKTPOMUTEL, ICKTPOJIMTHYCCKAA JUCCOLHALMSA, PEAKUMH HMOHHOTO
oOMeHa, KaTaJiM3arop, XHMHUYECKOE paBHOBecHE, OOpaTHMBIE U



HEOOpAaTHMBIE PEaKIHH, OKHCIHTEIBHO-BOCCTAHOBUTENIBHBIE PEaKIHH,
OKUCIUTENNb,  BOCCTAHOBHUTENb, OKUCICHHE MW BOCCTAHOBJICHME,
annoTponud, aM(pOTEPHOCTh, XUMUYECKAd CBA3b (KOBAJICHTHAsA, WOHHAI,
METAUTMYECKAd), KPHCTAUIHMYECKad pelIETKa, KOPPO3HA METALIOB,
CIUTABBI, CKOPOCTh XHMHUYECKOH peakiud, TMNpeaeabHO AONYyCTHMAs
KoHueHTpauusa IIIK BewecTna;

WUIKOCTPUPOBATh  B3aUMOCBA3b OCHOBHBIX XWUMWYECKHUX TIOHATHH U
TIPUMEHATD 3TH IOHATHS NPH OMMUCAHWH BEIIECTB U HX NPEBPALLCHHIA,
WCMONB30BAaTh XHMHUUYECCKYID CHUMBONIMKY [UIA COCTaBiIcHHS (HopMyJl
BELICCTB ¥ YPABHECHHH XUMWYECKUX PEAKLIWIL,

OIPENENATE BAICHTHOCTh H CTEIMEHD OKUCICHUA XUMHUYECKUX 3JIEMEHTOB B
COCIMHEHHAX pPa3sIUYHOTO COCTABA, MNPHHANISKHOCTH BEIIECTB K
OMpENENEHHOMY KNAacCy COSAUHEHW mo (opMynaM, BHA XHMHYECKOI
CBA3H (KOBAJICHTHAsA, HMOHHAS, METAUIMYECKasi) B HEOPraHMYECKUX
COCOMHEHUAX, 3apAl MOHA MO XUMHYECKoi (opmyne, XapakTep cpeanl B
BOAHBIX PACTBOPAX HEOPTaHHYECKUX COCAUHEHUH, TUI KPUCTAUIMYECKON
PELIETKH KOHKPETHOI'O BEWIECTBA,

packpeiBaTe cMbicn Ilepuoamyeckoro 3akona M. WM. Menaeneea u
OEMOHCTPUPOBATh €0 IOHMMAHWE. ONHCHIBATE W XapPaKTEPU30BaTh
Tabmuunyo gopmy [lepHoauyeckoil CHCTEMBI XMMHYECKHUX BJIEMEHTOB!
pasNuyaTe NOHATHA «T7aBHasd MOArpynma (A-rpynma)» H «mo0ovHas
noarpynmna (b-rpynmmna)», Manesle U OONBIIHE MNEPUHOIBI, COOTHOCHUTH
0003HAUECHNA, KOTOpPBIE HMEITCA B TNEPHOAMYECKOH Tabmuie, c
YHCJIOBBIMH  XapaKTePUCTHKAMH  CTPOCHHS  aTOMOB  XMMHYECKHX
JIIEMCHTOB (COCTaB M 3apand  Agpa, oO0lIee 4YnCiIO DJIEKTPOHOB H
pactipeAcNieHHe HX IO JJIEKTPOHHBIM CIIOsAM), OOBICHATH oO1IHe
3aKOHOMEPHOCTH B MU3MEHEHHHU CBOICTB JJIEMEHTOB M HUX COCOWHEHHWI B
npesenax MajbX MEPUOAOB W ITIABHBIX MOATPYIII ¢ YYETOM CTPOCHHUA HX
aTOMOB;

KNacCH(pHIUPOBATE XUMHYECKHE 3EMEHTHI, HEOPraHWYECKUE BEUIECTBA,
XUMHYECKUE PEaKIMH (MO YHCAY U COCTABY YYACTBYIOIIUMX B PEaKUUU
BEMIECTB, MO TEIIOBOMY >(PQEKTy, MO U3MEHEHHI) CTETICHEH OKHCICHUS
XUMHYECKHUX HJIEMEHTOB);

XapaKTepU30BaTk (OMUCHIBATh) OOMHE M CHCHUPUUCCKHE XMUMHYCCKHE
CBOMCTBA MPOCTHIX M CHOXKHBIX BEIIECTB, MOATBEPXKAAs OMHCAHUE
NPUMEPAMH MOJICKYJIAPHBIX W HMOHHBIX YPABHEHWI COOTBETCTBYHOLIMX
XUMHYECKHX PEaKLIHi,

COCTABNIATh YPABHCHUA JJICKTPOJMTHYCCKON AUCCOLMALUN  KHCIIOT,
LIETOYEH U COJIEH, MOJIHBIE M COKPALUEHHBIC YPABHEHUA PEAKLIMI HOHHOTO



o0OMeHa, YpaBHEHHWS peakiMii, MOATBEPKIAIMX CYIIECTBOBAHHUE
TEHETHYECKOH CBA3U MEX/Y BEIIECTBAMU PA3IHYHBIX KJIACCOB,;
PacKphIBaTh CYLIHOCTh OKUCIUTEIBHO-BOCCTAHOBHUTENBHBIX —PeaKLUii
NOCPEACTBOM COCTABICHHUS 3MIEKTPOHHOTO OaJlaHCa 3TUX PeaKIHii;
NpOrHO3UPOBATh CBOICTBA BEIECTB B 3aBUCHMOCTH OT HUX CTPOCHHS,
BO3MO)KHOCTH TIPOTEKaHHWS XWMHUYCCKHX TIPEBPALICHWE B pPa3IHYHBIX
YCIIOBHSAX;

BEIYMCIIATE OTHOCHUTENBHYI0 MOJEKYJISAPHYI0O H  MOJSPHYIO MAacCHI
BCILECTB, MACCOBYIO JOJII0 XHMHMYECKOTO OJJIEMEHTa M0 (OopMyJie
COCAMHEHUA, MACCOBYIO JOJIFO BEIICCTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPABHEHUIO XUMHYECKOM PEaKIUy;

coOmoaaTe  NpaBWia  TMOMB30BAHUA  XMMHYECKOH  MmOocyaoll M
nadopaTopHbIM  O00OPYIOBaHHEM, a TAlOKE MpaBWia o0palleHus ¢
BEILECTBAMH B COOTBETCTBHM C HHCTPYKUMSAMH IO BBIMOJHEHHIO
nabopaTOPHBIX XHMHYECKMX OIBITOB 10 TIONYYCHHIO H COOHPaHHIO
ra3000pa3HBIX BELICCTB (AMMHAKA U YTJICKHUCIIOTO ra3a),

NPOBOAUTh  PEaKUWH, TOATBEP)KIAIOIINE  KA4YCCTBEHHBI  COCTaB
Pa3HYHBIX BEIICCTB. PACcIO3HABATH OMBITHBIM MYTEM XJIOpHA-, OGPOMHI-,
noaug-, kapOoHar-, Qocdar-, cunmkar-, cyiabdar-, rHIPOKCHI-NOHEL,
KaTHOHBI aMMOHHS M HMOHBl M3YYECHHBIX METAJUIOB, MPUCYTCTBYIOLIHE B
BOJHBIX PaCTBOPaX HEOPTaHUYECKUX BEIIECTB;

NPUMEHATh OCHOBHBIE OMEPAIMU MBICJIUTEIBHOM NEATENBHOCTH — aHAU3
W CHHTE3, CpaBHEHHE, OO0OOIIEHHE, CHCTEMATH3allMl0, BBIABICHHE
TPHYHHHO-CIIEICTBEHHBIX CBA3€H — MU M3YYeHHSA CBOICTB BEIECTB H
XHMHYECKHX peaKuuii, €CTeCTBCHHO-HAYYHbIE METOABl TO3HAHHA —
HaOMOOeHNUE, U3MEPEHHE, MOIETUPOBAHHE, SKCIMEPHMEHT (pealbHBIll H
MBICTICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KIIACC
KosnuecTBo yacos
Ne HaunmeHoBaHue pa3jaesioB U JuiekTpoHHbIe (LH(ppPOBBIE)
KonTpoabhbie IpakTHyeckue
n/n TeM NPOrpaMmsl Bceero o0pa3oBaTe/ibHbIE PeCypchl
padoThi padoTbI
Paspen 1. llepBoHauanbHble XUMHYECKHE MOHATHS
Xumust — BaxkHasi 00J1aCTh
€CTeCTBO3HAHUS U butnuoreka [IOK
1.1 o 5 2
MIPAKTUYECKOHN AESATENbHOCTH https://m.edsoo.ru/7f41837¢
4eJIoBeKa
12 BelecTBa n XuMHU4YecKue 15 1 bubnuoreka LIOK
) peakLuu https://m.edsoo .ru/7f41837¢
Hroro no pazpeny 20

Pazaen 2. Baxuelimue npeacTaBuTeH

HEOPraHUu4€CKHX BeINEeCTB

21 Bozayx. Kucnopon. Ilonstue 6 bubnuoreka ITOK
00 oxcumax https://m.edsoo.ru/7f41837¢
27 Bonopon ITonsTue o kucnorax g 1 bubnuoreka LIOK
U COJISAX https://m.edsoo.ru/7f41837¢
23 Bona. Pacteops!. [TonsTue 06 5 ) | bubnuorexa [JOK
OCHOBaHHSAX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIACChI 1 | | bubmuoreka [IOK
HEOPTaHUYECKUX COCAMHECHUM https://m.edsoo.ru/7f41837¢
Hroro no pasneny 30

Pasznen 3. llepunoauyecknii 3akon u [lepuoauyeckas cucrema xumuueckux d1ementos /[, U. Menneneesa. CTpoeHue aToMmoB.
Xumuueckasi ¢Bsi3b. OKHCJINTENIBbHO-BOCCTAHOBUTEIbHbIE PEAKIHH




Ilepuoanueckuii 3aKoH U

31 Ilepuonnueckas cucrema 7 bubnunorexa [IOK
' xumuyeckux anementos [ U https://m.edsoo.ru/7f41837¢
Mennene-esa. CTpoeHue atoma
XuUMHuecKas CB3b.
32 OKHUCIUTENBHO- 8 Buomoreia [IOK
’ https://m.edsoo.ru/7f41837¢
BOCCTaHOBUTEJIbHBIE PEAKLIUU
bubnuoreka [IOK
Hiroro ng peaneny 12 https://m.edsoo.ru/7f41837¢
PesepBHOe Bpemsi 3 Bubigreis [IOK
P P https://m_.edsoo.ru/7f41837¢
OBIIIEE KOJIMYECTBO HACOB I1O 68

I[MPOI'PAMME




9 KJIACC

KonauuecTBo uacos DJIeKTPOHHBIE
HaumeHoBaHue pa3aesioB H TeM uu(pposbie
Ne n/n P Konrpoabubie | IlpakTuueckue s )
NpPOrpaMmsl Bcero o0pa3oBaTe/ibHbIE
padoTnl padoTsl
pecypcsl
Pasnen 1. BemecTrBo ¥ XuMH4YeCKHe PeaKLHH
11 [ToBTOpenue u yraydnenue 3Hanuit 5 ) bubnuoreka ITOK
' OCHOBHBIX pa3zesioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHbIE 3aKOHOMEPHOCTH XMMHYECKHX 4 bubnuoreka LIOK
' peakumii https://m.edsoo ru/7f41a636
13 DAEKTPONUTHYECKAS THUCCOLHALTHS. g 1 1 bubnmnoreka [IOK
' XHUMHYECKHE peakLiui B PaCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no paspeny 17
Paspen 2. HemeTanabl 1 X COeAHHEHHUS
21 OO01as xapakTepucTHKa X UMHYECKUX 4 1 bubnuoreka LIOK
' snemenToB VIIA-rpynnsl. I'anorenst https://m.edsoo.ru/7f41a636
OO1mas xapakTepuCcTHKA X UMUYECKIX
2.2 snemeHToB VIA-rpynmnel. Cepa u eé 6 BHONHGre TIOK
' y (TR https://m.edsoo.ru/7f41a636
COeIMHEHUs
OO0mmas XxapakTepucTUKa X UMHYECKUX
23 snemenToB VA-rpynmbl. A3or, Gochop u ux 7 1 BeanoTeka LIOK
' ' ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO0was xapakTepucTHKa X UMHUYECKUX
2.4 3neMeHTO: IVA{) nnbl. Yraepoa u 8 1 2 BubmoTein LIOK
' . Py ' P https://m.edsoo.ru/7f41a636
erMHI/IH H UX COCOHHCHHS
Hroro no pasneny 29




Paznen 3. Meraaabl U HX COeIHHEHHS

. bubtnuoreka [{OK
it il 4 https.//m edsoo.ru/7f41a636
o Bbubnuoreka [IOK
32 Bakneine MeTaiibl ¥ UX COEIHMHEHHUS 16 hitps://m cdsoo.ru/7f4 12636
Hroro no pasnemny 20
Paznen 4. Xumusi 1 OKpysKaomas cpeaa
4.1 BerecTBa 1 MaTepualibl B JKM3HH YEJIOBEKA 3 Rupmaresa IOE
’ M P https://m.edsoo.ru/7f41a636
Hroro no pasneny 3
Pe3epBHOE Bpemsi 3 BibanGria OK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68







INOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
KoauuecTBo yacos DIeKTPOHHbIE
Ne Hara undposbie
Tema ypoka Kontpoabubie | TlpakTHueckue
n/n Bcero H3yueHusi | oOpa3oBaTe/ibHble
padoThI padoThI
pecypchbl

1 ITpenmer xumuu. Ponb XMMUK B JKU3HU 1 9706 bubnnorexa LIOK
yenoseka. Tena u BelleCTBa ’ https://m edsoo.ru/ff0d210¢c

5 [TousaTue 0 METOAAX MO3HAHMUS B 1 bubnunoreka [JOK
XUMHH https://m.edsoo.ru/ff0d227¢
ITpaktuueckas padbora Ne 1 «IIpaBuna

. paboTe! B 1a0OpaTopuu U MPUEMBI 1 _ bubnmoreka ITOK

o obpauenus ¢ 1abopaTOPHBIM ’ https://m.edsoo.ru/ff0d23dc
o0opyaoBaHUEM»

4 Yuncreie BemecTsa 1 cMecu. CriocoOsl 1 bubnuoreka [{OK
pas3zesieHus cmecei https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2

5 «lfasneneﬂne czeceii (na mpumepe 1 16-21.09 bubmorexa LIOK

. pHMEP ) https://m.edsoo.ru/ff0d28c8
OUYHCTKH MOBAPEHHOH COJIH)»
bubmuoreka [TOK
6 ATOMBI U MOJIEKYJIbI 1
: Y https://m.edsoo.ru/ff0d2a6c

. XUMHUYECKHE DJIEMEHThI. 3HAKH 1 S butauoreka LIOK
(CUMBOJIBI) XHMHYECKHX 3JIEMEHTOB ' https://m.edsoo.ru/ff0d2be8

8 [IpocThle 1 COKHBIE BELIECTBA 1 BuCmmorexn IOk

P H https://m.edsoo.ru/ff0d2a6¢
bubnuoreka [{OK

9 A - 1 30.09-5.10

FOEEE R RER S RhE https://m edsoo.ru/ff0d2d50




3aKO0H MOCTOSIHCTBA COCTaBa BEILECTB.

bubnuoreka [IOK

10 Xumnueckas ¢popmyna. BanentHocTh
bopry https://m.edsoo.ru/ff0d2¢cae
aTOMOB XMMHYECKHUX JJIEMEHTOB
1 OTHOCHUTENbHASE ATOMHAST MacCa. FATAD bubnuoreka [IOK
OTHOCUTENBHASL MOJIEKYIPHAS. MAcca ' https://m .edsoo.ru/ff0d323c
1 Maccogast J10J1s1 XUMHYECKOIo bubaunoreka [JOK
3JIEMEHTA B COCIMHEHUH https://m.edsoo.ru/ff0d350¢c
13 KonuuectBo BemecTsa. Mosb. D bubnuoreka [{OK
MossipHast macca ' https://m.edsoo.ru/ff0d5230
14 Du3nueckue U XUMHIECKHUE SIBJICHHUS. butnuoreka LIOK
Xumuueckas peaxkuus https://m.edsoo.ru/ff0d37fa
15 ITpu3HaKu W yCIIOBUS POTEKAHMSI 1-95:10 bubnuoreka [IOK
XMMHYECKUX PeaKLMii ) https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHs MacChl BEILECTB. bubnnorexa LIOK
XUMHUYECKHE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenus Konu4uecTsa, MacChl
17 BELIECTBA M0 YPABHEHUAM XUMHYECKUX 5.11-9.11 Babamiress TIOK
. P R https://m.edsoo.ru/f0d5708
peaxkimii
Knaccudukaums XUuMUYECKHX pPeaKLuii
18 (coenmiﬂm A3JI0/KEHMS ’ BHChHoTd TIOK
> P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBlii- BuG 110K
nbnmuorexa
19 suuukaonenuct. O6odenue u 11-16.11
A A i https://m edsoo.ru/ff0d40c4
CHUCTEeMATHU3ALIHs 3HAHUIT
20 Konrponbnas padora Nel ro Teme bubnunorexa [IOK
«BemecTsa U XUMUUYECKHE PEAKLIMH» https://m.edsoo.ru/ff0d4290
Bosayx — cmecs raszos. Cocras
21 ayX — bubaunoreka [JOK

BO3ayXa. KMCJ’IOpOIl — 3JICMEHT H

https://m.edsoo.ru/ff0d44 8¢




MMPOCTOE BELIECTBO. O30H

duznueckne 1 XUMUYECKHUE CBOMCTBA

bubnuoreka [{OK

22
EDGHOPONA (PEAKITHH ORNEICHA, https://m.edsoo.ru/ff0d4614
ropenne). [lousitne 06 okcumax
CriocoOblI nosydeHust Kucliopoja B
23 naboparo mﬁ; I OMbIl.IJJIerHOCTl/l 25-30.11 Bubmonexa LIOK
i P ' ' https://m.edsoo. ru/ff0d497a
[IpuMeHeHue Kuciaopoaa
TennoBoii 3¢ ekt xumuueckoit
24 peaKLnu, TOHITHE O bubnuoreka [{OK
TEPMOXHUMHUYECKOM YPaBHEHUH, IK30- https://m.edsoo.ru/ff0d4790
Y OHIOTEPMUYECKUX PEAKLHX
Tonnmuo (He(Th, Yrojb U METaH).
25 3a SBHCI-EHCCII)BOS . a, CrocoObI ()31"0 2-7.12 Bubmrorexa LIOK
P x4, ' https://m edsoo.ru/ff0ddcda
MpenoTBPALEHHUS
[MpakTuyeckasi pabora Ne 3 o teme
26 «ITonyuenue u cobupanue Kucjaopona Butmaerai. LIOK
y . i https://m.edsoo.ru/ff0d4ac2
M3y4YEeHHE ero CBOMCTBY
27 Bonopon — anemenT u npocroe B bubnuoreka LIOK
BeecTBo. Haxoxknenue B npupone ' https://m.edsoo.ru/ff0d4dd0
28 dDu3nyeckue U XMMHYECKHE CBOMCTBA bubnuoreka [IOK
Bonopona. [Ipumenenne Bonopona https://m.edsoo.ru/ff0d4dd0
bubmuoreka [IOK
29 ITo € O KHCIIOTax U CO 16-21.12
HENE DRREIRIER S RS https://m.edsoo.ru/ff0d50d2
30 Cniocobb1 moyueHust BOAOPOAa B bubnmoreka LIOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTuveckas pabora Ne 4 no teme
p P bubmuoreka [IOK
31 «ITomyuenne u cobupanue BOAOPOAA, 23-28.12

U3Y4E€HHUE ero CBOHCTB»

https://m.edsoo.ru/ff0d4f42




MonsipHbiii 00b€M ra3oB. 3aKoH

bubnuoreka [{OK

32
ABoragpo https://m.edsoo.ru/ff0d542¢
Boruncnenns o0béma, KoauuecTsa
33 BEILIECTBA rasa 1o ero u3BeCTHOM 9.01-11.01 sabamensxa, LK
" ) ) ’ https://m edsoo.ru/ff0d55a0
KOJIMYECTBY BEILECTBA M 00BEMY
Boruucnenusi o00bEMOB ra3oB 1o
34 ABHEHUIO PEaKLMH Ha OCHOBE 3aKOHA Brcamorera LK
yp B P . https://m.edsoo.ru/ff0d5708
00bEMHBIX OTHOLLEHUI Ta30B
35 Du3zuuecknue 1 XUMHUYECKHE CBONCTBA 13.01- bubnuorexa LIOK
J -
BOJIbl 18.01. https://m.edsoo.ru/ff0d587a
36 Cocras ocHoBanuii. ITonsitue 06 bubnunoreka LIOK
J
HHIMKATOpax https://m.edsoo.ru/ff0d59¢2
Bona kak pacrBopurtens. HaceileHHbIe
37 u HeHaCbu}zerHblz acTBOPBbI 20-25.01 BuCmuprexe LIOK
p PEL ' https://m.edsoo.ru/ff0d5b40
MaccoBasi 1oJisl BeLLIECTBa B pacTBOpe
ITpakTnueckas padora Ne 5 mo Teme
38 «[Ipurorosnenue pacTBOPOB ¢ bubnuoreka LIOK
J
onpenenéHHON MacCOBOMH aonei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BELIECTBA»
39 KontponbHasi pabora Ne2 ro reme S A0 bubnuoreka LIOK
«Kucnopon. Bonopoxn. Bona» R https://m.edsoo.ru/ff0d6342
40 Oxcunbl: cocTaB, Kiaccupukauus, bubaunoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664¢
[TonyueHune n XuMHUECKHE CBOINCTBA
41 KHCJ’I);)THI:IX OCHOBHBIX U aM(OTEPHBIX 3-8.02 Batmomesa. Ik
’ P ' https://m edsoo.ru/f0d664¢
OKCHUJIOB
4 OcHoBaH#Ms: cOCTaB, KJiaccudukamms, bubnuoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca




[TonyyeHue U XUMHYECKHE CBOICTBA

bubnuoreka [{OK

43 10-15.02
OCHOBAaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotst: cocras, knaccuduxarusi, butnunoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydeHue u XUMUYECKHE CBOICTBA e bubnuoreka ITOK
KHCJIOT ’ https://m .edsoo.ru/f0dfee2
Conu (cpeaHue): HOMEHKIIATYPA,
46 CHOCOébII) IO q)eum XI/IMI/I‘-IZSKHC BuimmoTes LIOK
. y ’ https://m.edsoo.ru/00ad9474
CBOWCTBA
ITpaxTuueckas pabora Ne 6. Pemenne
47 AKCIIEPUMEHTANIBHBIX 337124 10 TeME 405103 bubnuoreka ITOK
«OCHOBHBIE KJIaCChl HEOPTAHMYECKHUX R https://m.edsoo.r/00ad9b7c
COeUHEHU I
48 I'enernueckas CBs3b MEKIY KllaccaMH bubnnorexa [JOK
HEOPraHUYEeCKUX COeIMHEHUN https://m.edsoo.ru/00ad9a50
49 O06001menne u cucTeMaTu3anus - bubnuoreka [IOK
3HAHUH ' https://m.edsoo.ru/00ad9cb2
Konrponbnas pabora Ne3 o treme
50 "OCHgBHbIe KJ'I[;CCBI HEOPTaHUYECKHUX bubimorera LD
. P https://m.edsoo.ru/00ad%¢ la
COeIMHEHU I
[TepBbie MOMNBITKU KIacCH(PUKALIUN
51 xmr:mecxnx 3JIEMEHTOB I?IOHXTI/IC 0 12-15.03 Butmreresa DI
' ’ https://m.edsoo.ru/00ad9ffa
rpyImnax CXOAHBIX 3JIEMEHTOB
[Nepuonuueckuii 3aK0H U
P Bu6miorexa LIOK
52 [lepuonnueckas cucreMa XUMHYECKUX
https://m.edsoo.ru/00adad2¢
snemeHToB J1. 1. MenneneeBa
bubmuoreka [IOK
53 [Tepronpl, rpymnnbl, MOATPYIIILI 19-21.03 1

https://m.edsoo.ru/00ada52¢




54 Crtpoenne atomoB. CocTaB aTOMHBIX bubnunorexa LIOK
anep. M3oronbl https://m.edsoo.ru/00ada342
CTpoenne 31eKTPOHHbBIX o6onoqex0 BuGorexa LOK
55 aToMoB 91eMeHTOB [lepuonnueckoin 31-5.04
https://m.edsoo.ru/00adabbe
cuctremsbl JI. U. Menpneneesa
XapakTepUcTUKa XUMHUYECKOIrO
56 3JIEMEHTA 10 €ro MOJIOKEHHIO B bubnnoreka [JOK
ITepuonuueckoii cucreme /1. Y. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [Tepuoanueckoro 3akoHa
57 JUIs1 pa3BUTHA HAyKH U TpakTuku. J1. 7.12.04 bubnunoreka LIOK
W. Mennenees — y4€Hblii, meaaror u https://m.edsoo.ru/00ada96¢
rpa)KaaHuH
58 DNEKTPOOTPULIATENIBHOCTH AaTOMOB bubGnuoreka LIOK
XUMHYECKUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bubnunoreka LIOK
59 HonHnas xumuueckas CBsizb 14-19.04 https:/m.cdsoo.n/00adac34
60 KosanenTHas nonspHas XMMHYECKas bubnunoreka IIOK
CBsI3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HenoJssipHasi X MuMHYeCKast o bubnnorexa LIOK
CBSI3b https://m.edsoo.ru/00adaab9
bubnuoreka [{OK
62 Creners oknereHHs https://m.edsoo.ru/00adac28
63 OKMCIUTEIbHO-BOCCTAHOBUTEIIbHBIE 98.04-3.05 bubnunoreka [JOK
peaxkuuu https://m.edsoo.ru/00adb076
64 OxucnuTenu 1 BOCCTAaHOBUTEH Batmomesa 1Dk
https://m.edsoo.ru/00adb076
65 KontponbHast pabora Ne4 o teme 5-10.05 bubnmoreka LTOK




«CtpoeHue aroma. XuMUYecKast
CBSI3b)

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

66 0O0600menne u cucTeMaTU3aLUs 1 bubanoreka IJOK
3HAHMUN MO XUMHYECKUM YPABHEHUAM https://m.edsoo.ru/00adb33¢c
67 TpeHaxkep Mo OCHOBHbIM TEMaM Kypca 1 12-17.05 E;i?;;l?::;gg/lgommz
68 PesepsHbiii ypok. Obobuenne n 1 bubnunoreka LIOK
CUCTeMaTU3aLHs 3HAHUHN https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I1O 68

ITPOTPAMME




9 KJIACC

KonauuecTBo uacos DJIeKTPOHHbIE
Hdara uudposbie
Nen/n | Tema ypoka Konrpoasusie | IlpakTHueckue bp
Bcero u3y4deHHsi | 00pa3oBaTeJbHbIE
paboTsl padoTsI
pecypcesl
Ilepuoanueckuii 3aK0H.

1 [lepnoauueckas cucrema | 17,09 bubnuoreka IIOK
XUMHYECKUX dnemenToB /1. Y. ' https://m.edsoo.ru/00adb59e
Menpeneesa
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOICTB XUMHUYECKHUX 3JIEMEHTOB 1 Brommorers-LIOK

s https://m.edsoo.ru/00adb6b6
NEPBBIX TPEX MEPUO/IOB

3 Knaccudpukauus ¥ HOMEHKIaTypa ) G0, bubnunorexa LIOK
HEOPTaHUYECKUX BELIECTB ' https://m.edsoo.ru/00adb7e2

4 Bunbl XUMHUYECKON CBSI3U U THIIBI | butnuoreka [IOK
KPHCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonrponeHas pabora Nel no Teme

5 «IToBropenue u yrnyOieHue 3HaHUi 1 1 15-21.09
OCHOBHBIX pa3/iesioB Kypca 8 kiacca»

6 Knaccupukanms xumuueckux ) bubnmoreka IIOK
peaKLMii MO pa3sInYHbIM MPU3HAKAM https://m.edsoo.ru/00adbeb0
[TonsiTHE O CKOPOCTH XUMHUYECKOH

7 €aKL1H1 Housfme O TOMOT€HHBIX H 1 22-28.09 Butmoresa. IOk
P ’ ' https://m .edsoo.ru/00adbe9a
reTepPOreHHBIX PEAKLIUAX
[ToHsITHE O XUMUYECKOM PaBHOBECHH.

bubnuoreka [IOK
8 @DaxTOpBbl, BAUAIOIINE HA CKOPOCTh 1

XUMHUYECKOH peakly U MOJOKEeHUE

https://m.edsoo.ru/00adc28¢c




XHMHUYECKOIO paBHOBECHsI

OKHUCIUTENBHO-BOCCTAHOBUTEILHBIE

butnuoreka [IOK

9 29.09-5.10
peakuuu https://m.edsoo.ru/00adcade
Teopust 31€KTPOIUTUYECKOM
10 HCEOHH&LIHMPCHIIbele U ciiabble Bubmoraxa TIOK
H ’ https://m.edsoo.ru/00adcd68
3JIEKTPOJIUTbI
bubanoreka IJOK
11 Ho eypa e 5 6-12.10
PR g https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KHUCIIOT H
12 OCHOBAHHWH B CBETE MPEACTABICHUI BaomoreRa.L {OK
pvll https://m.edsoo.ru/00add5d8
00 3JEKTPOJIMTHYECKOM AMCCOLMALITH
XHUMHWYECKHE CBOMCTBA COJIEH B CBETE
13 [peCcTaBIeHU 00 13-19.10 bubmuorexa LIOK
£ . ’ https://m.edsoo.ru/00add8b2
INEKTPOTUTHUYECKOH THCCOLHALIH
14 ITousitTne 0 ruapoIN3€e CONEH Bubmoress LIOK
p https://m.edsoo.ru/00add9d4
15 O06o0uieHue U cucTeMaTH3aLus SGETD bubnuorexa [{OK
3HAHU ' https://m .edsoo.ru/00addd 12
ITpaxTuueckas padbora Ne 1.
16 «lfememie 31<cnr:=, HUMEHTAJIbHBIX Bubnuorexa [IOK
P https://m.edsoo.ru/00addbfa
3agau»
KonurponbHast padora Ne2 no teme
17 «3ne1;<)'r onmnpqecxaﬂ UCCOLMALIMs 27.10-9.11 Bubmmorexa IIOK
P ' T https://m.edsoo.ru/00addecO
XuMHYeCcKre peakiiuy B paCTBOPax»
O01as XxapakTepUCTHUKA raJIOreHOB.
18 XHMquc:I,/Ie CBgﬁCTBa Ha IpUMepe Bubomerexa LIDK
Pl hitps://m_edsoo ru/00addfe?
XJjiopa
19 Xnoposoaopoa. CossiHasi KUCIOTa, 10-16.11 bubnuoreka [LIOK




XUMHYECKHE CBOMCTBA, MOJIyYEHHE,
NPUMEHEHHE

https://m.edsoo.ru/00ade 104

ITpakTuyeckas pabora Ne 2 mo Teme

bubnuoreka [{OK

20 «Honyqenuﬂe confmon KHCJIOTBI, httos://m edsoo.ru/00ade348
H3y4YeHHEe €€ CBOHCTB»
BbIuucieHust no ypaBHEeHUsIM

21 XUMHUYECKHX peal}:ﬁnﬁ, €CJIM OJIUH U3 17-23.11 Butororexs LIDK

https://m.edsoo.ru/00ade488

peareHToB J1aH B U30bITKE

2 OO1as XapaKTepHUCTHKA YJTEMEHTOB bubnuorexa [JOK
VIA-rpynmer https://m.edsoo.ru/00ade64a
AnnoTponHbie MOAN(PHUKALHH CEPBI.

3 Haxoxxaenue cepbl 1 €€ COSANHEHUN SAAG11 bubnuoreka ITOK
B NpUpojie. XUMUYECKHE CBONCTBA https://m.edsoo.ru/00ade64a
cepel

24 CepoBonopon, ctpoeHue, pusndeckne bubamnoreka [IOK
U XUMHUYECKHE CBONCTBA https://m.edsoo.ru/00ade802
Oxcuns! cepol. CepHast KMCIOTA,

25 Q)ﬂsufecxuz u xmfnqecxne CBOJWCTBA, 1-7.12 Bubmroresa LIOK

https://m.edsoo.ru/00adea28

NPUMEHEHHE
XUMHYECKHe PeaKLnH, JieXKallue B
OCHOBE MPOMBIIIJIEHHOr0 crocoba

26 MOJYYEHUs] CEPHON KUCIIOTHI. bubnuoreka LIOK
XUMHUYECKOE 3arpsi3HEHNE https://m.edsoo.ru/00adec8a
OKpYy2KaroLleil cpe/ibl COeIMHEHUSIMH
cepel

7 Brruucienue MaccoBoit 101 BbIXOAA 8:14.12 Bbubmuoreka [IOK
MPOAYKTA PEAKLHH https://m.edsoo.ru/00adec8a

28 OO1mas XapakTepUCTHKA JJT€MEHTOB bubnunorexa LIOK




VA-rpynrbl. A30T, pacripocTpaHeHue
B npupoze, puzndeckue u
XHUMHUYECKHE CBONCTBA

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

AmMmuak, ero pusudeckue u

bubnuoreka [{OK

29 XUMHUYECKHE CBOMCTBA, MOJYUEHUE U 15-21.12
y https://m.edsoo.ru/00adf004
NPUMEHEHHE
[TpakTnyeckast pabora Ne 3 ro reme
30 «ITony4yenne aMMuaka, U3y4eHue ero Bacauosn [IDK
N y > H3Y https://m.edsoo.ru/00adf180
CBOWCTBY
31 A30THasi KHCJIOTA, €€ (hu3nIecKue u 55,9809 bubmmnorexa [JOK
XUMHYECKHE CBONCTBA ' https://m.edsoo.ru/00adf306
Hcnonb30BaHue HUTPATOB U CONEH
aMMOHMS B KaU€CTBE MUHEPAJIbHBIX
32 nobpenuii. Xumuyeckoe ’ i
J S
SR G https://m.edsoo.ru/00adf518
3arpsi3HeHUE OKpY KaroLleil cpebl
COEJIMHEHHUSIMU a30Ta
Dochop. Oxcun pochopa (V) u
33 d)oc;))o pﬂaﬂ KI/ICJ'I(i)Ta (b(blfsn(qe)cxue H 2912 e
P o ¥ 11.01 https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOyYeHHE
Hcnonb3oBanue GocdaToB B KauecTBe
34 MHHEPAJIbHBIX ynoOpeHHi. bubnunorexa LIOK
3arpsi3HeHue MPUPOIHON CPeabl https://m.edsoo.ru/00adfc20
docharamu
Yrnepoa, pacnpocTpaHeHue B
35 npu Ic)me g)nsﬂiecﬁe U XUMHYECKHE 1201 BHOMIOTCRA TIOK
P P ’ 18.01. https://m.edsoo.ru/00adfd9¢
CBOIICTBa
36 Oxcuael yraepoaa, ux pusndeckue u bubnunorexa [TOK

XHUMHUYECKHE CBONCTBA.

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




Dxonoruyeckue npodemsl,
CBsi3aHHBIE C OKCHAOM yriaepona (IV)

) bubanoreka [JOK

37 YronbHas KUCIOTA U €€ COMH 19-25.01 A —
[TpakTudeckas padbora Ne 4 o Teme

38 "Tlony4yeHue yriaeKkucaoro rasa. bubnnorexa LIOK
KauyecTBeHnHas peakuusi Ha kapOoHaT- https://m.edsoo.ru/00ac027¢
HoH"

[TepBoHauanbHbIe MOHATHS 00
39 opll“)ammecmx BELIECTBaX KaK O 26.01-1.02 ButCaatrees TIOK
https://m.edsoo.ru/00ac054¢
COEMHEHHSIX yriaepoaa
" bubnmoreka LTOK

40 Kpemuutit H ero cocAnHEHI https://m.edsoo.ru/00ac080a
ITpaxTnueckas padora Ne 5. Pemenue

41 9KCMEPUMEHTAJIbHBIX 3371a4 110 TeMe 5800 bubGnuoreka IIOK
«Baxknenuine HeMeTaIbl U UX https://m.edsoo.ru/00ac0bf2
COCIMHEHUS»

KonrponbHas pabota Ne3 no Teme
42 «BaxkHelne HeMeTaibl U UX BRI IOk
https://m.edsoo.ru/00acOc 18
COEIMHEHUSI»
OO01as xapakTepUCTHKA XUMUYECKHX
3JIEMEHTOB — METAJIJIOB,

43 Mertannuyeckas CBsi3b U . bubnuoreka [IOK
MEeTaJInYecKast KPUCTAIIINIECKast https://m.edsoo.ru/00ac103e
pewérka. Pusnueckue CBONCTBA
METaJIOB
XHUMHUYECKHE CBONCTBA METAJIJIOB.

. bubnuoreka LIOK

44 DNeKTPOXUMHUECKHIA PAAL

HaNPsKEHUH METALIOB

https://m.edsoo.ru/00ac1 156




OO61ue crnocoObl nmosy4eHHsl
metauioB. Criasel. Beraucnenus no

bubnuoreka [IOK
45 i 16-22.02
YPABHCHIAM XHMITICCIHX PEaiiut, https://m.edsoo.ru/00acl 156
€CJIM OZIUH U3 PEareHTOB COAEPIKUT
NpUMECH
46 [ToHsiTHE O KOPPO3UU METAJIIOB BuGoresn LDk
PP https://m.edsoo.ru/00ac1278
bubnuoreka [IOK
47 26.02-1.03
TISGE Wt https://m.edsoo.ru/00ae 14b2
48 Oxcuabl U TMAPOKCUIBI HATPUS U bubGnuoreka IIOK
KaJiusi https://m.edsoo.ru/00aec14b2
49 [IlennoyHO3EMENBHBIE METAIbI — i bubnuoreka [{OK
KaJbLIMH U MAarHUH ' https://m.edsoo.ru/00ael5e8
50 Baxneiinne coeqUHEHUS KaabLUs Brbmozesa LIOK
https://m.edsoo.ru/00ael5e8
51 O606L£ICHH€ 1 CHUCTEMATH3ALIUS ap——
3HAHMI
55 JKECTKOCTD BOMBI H CIIOCOOBI €€ bubmuoreka [TOK
YCTpPaHEHUs https://m.edsoo.ru/00ac 1886
[Tpaktuueckas padora Ne 6 o Teme
53 ")Ip(écn(ocrb Bozbl 1 METObI €€ 18-22.03 BrOsmoress [IOK
. ' https://m.edsoo.ru/00ae 1ae8
yCTpaHeHust
a bubnuorexa LIOK
>4 DM https://m.edsoo.ru/00aelc64
55 AmpoTtepHbie CBOHCTBA OKCHAA 1504 bubnunorexa IIOK
rUAPOKCHAA ) https://m.edsoo.ru/00ae | c64
56 Weneso bubnuoreka [IOK

https://m.edsoo.ru/00ae 1d86




OKCI/I}.Ibl, T'HAPOKCHIBI U COJIM JKEJIE3a

bubnuoreka [{OK

2 (IT) u xenesa (I11) et https://m.edsoo.ru/00ac35¢6
53 O0o0meHnne 1 cucTeMaTHU3aus
3HAHUH
[TpakTnueckasi pabora Ne 7. Pewuenue
59 3KCIMEPUMEHTAJIBHBIX 33/1a4 110 TeEMe 15-19.04 bubnunorexa LIOK
«Baxneiiue MeTamibl U UX https://m.edsoo.ru/00ae3de8
COE/IUHEHUSI»
Bbruucnenus no ypaBHeHUsIM
XUMHUYECKHX PeaKLuil, €C/IU OHH U3
60 peareHToB AaH B U30BITKE WIH bubnunoreka LIOK
comep kuT npumecH. Berunucnenus https://m.edsoo.ru/00ac1750
MacCOBOI 10/ BBIXOA MPOAYKTA
peakuu
61 06061?eﬂne U CUCTEMAaTH3aLHs] SSE
3HaHUH
KonrponbHas padora Ne4 o Teme
62 «Baxneiimue MeTamib U UX
COEUHEHUS»
63 Bewecrsa u n,iaTepnanbl B 56.04-3.05 bubGnuoreka IIOK )
MOBCEIHEBHOMN JKU3HU YEI0BEKA https://m.edsoo.ru/00ae3f50
64 XuMH4eckoe 3arps3HeHne bubnmnorexa LIOK
OKPY’Karo1leil cpesibl https://m.edsoo.ru/00ae4270
65 Ponb xumun B perueHnu B bubnunorexa LIOK
9KOJOTUYECKHX MPodiemM https://m.edsoo.ru/00ae4270
66 OGobuieHne 1 cucTeMaTu3aLus bubnuoreka IIOK
3HAHUH 110 XUMHUYECKUM YPABHEHUAM https://m.edsoo.ru/00ac0d0a
67 Tpenaxep 1o OCHOBHbIM TEMaM Kypca 13-17.05 bubGmuoreka [LIOK




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

O0001eHNE U CUCTEMATU3ALHS

68
3HaHWH 110 OCHOBHbIM TEMaM Kypca

bubnuoreka [IOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB IT1O
ITPOTPAMME

68







YYEBHO-METOAUYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPHAJIBI IJIA YUYEHHKA

» Xumus, 8 xnace/ ['abpuenan O.C., OcrpoymoB WUL.I'., Cnagkos C.A.,

AxumnonepHoe obiecteo «M3aarensctBo «lIpocBeweHney

METOJHYECKHE MATEPHUAJIBI 1)1 YUHUTEJIA

Meroauueckoe nocodue. 9 knacc (apropel O. C. I'abpuensan, Y. I'. OctpoymoB,
C.A.Cnankos).

3. ITporpamMma xypca xumun 1uig 8—9 knaccos 001eoOpa3oBaTeNbHBIX
yupexaenuii (asropsl O. C. I'abpuensH, C. A.

23

Crnaakos).

4. Pabouas terpagb. 9 knace (aBropsl O. C. ['abpuensn, C. A. CnagkoB).

5. Terpagp mid 1abOpaTOPHBIX ONBITOB H NMPAKTHYECKHX padoT. 9 kiace (aBTOPEHI
O. C. T'abpuensn, Y. B. AkcéHora).

6. IIpoBepouHbie U KOHTPOJIBHEIE paboThl. 9 Kiace (aBropel O.C.I'abpuensn,
N.B.Tpury64ax)

7. XuUMHS B TECTaX, 3aJa4ax U ynpaxkueHusax. 9 xnace (apropsl O. C. ["abpuens,

U. B.Tpury6uak

HUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET



http://www.alhimik.ru. ITpeactasneHsl caeayromue pyOpUKU: COBETHL
a0UTYPUECHTY, YIUTEIIO XUMHUH, CIIPABOYHHUK (OYECHB

Gomnpiuas noadopka TadbIuL U CIIPABOYHBIX MATEPHANIOB ), «Becénas xumusa»,
HOBOCTH, OnuMIUanpl, « KyHcTkamepa» (MHOTO

WHTEPECHBIX HCTOPUYIESCKUX CBEACHHIH ).

2. http://www.hij.ru. KypHan «XuMuA 1 KN3Hb» 3aHUMATEIIbHO PACCKA3BIBACT
000 BCEM HMHTEPECHOM, YTO MPOUCXOINUT B

HAyKe U MHPE, B KOTOPOM MBI KUBEM,

3. http://chemistry-chemists.com/index. html. SnekTpoHHBIH XypHaT « XUMHKH U
XUMHS1», B KOTOPOM MPEACTABJICHB OMBITHI

N0 XUMHH U 3aHUMATENbHAA HH(OPMALIUs, TO3BOJISIOLIHE YBICUb YICHUKOB
IKCIIEPUMEHTANBHOH YaCThE) MPEAMETA.

4. http://c-books.narod.ru. BcepozmokHas tuTeparypa no XMMHH.

5. http://www.prosv.rw/. ITocobus aid ydaluxcs, B TOM YHCIIE A1 TOATOTOBKH
K utorosoii arrectauuu (OI'2 n E['3),

METOANYECKUE I0cOOUs i yYUTene, HayYHO-TIOMYJIAPHAA INTeparypa 1o
XHMHH.

6. http://1september.rv/. XKypHa npegHa3HAYCH HE TOJIBKO )18 YUHTENCH






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 294690421595703939189969587970239985033448730174
Bnageney Benoea CeeTnaHa AHaToNbeBHA

OeicTevTened C 27.06.2024 no 27.06.2025



http://www.tcpdf.org

		2024-11-07T08:49:32+0500




