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HHOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XUMHUM Ha YpPOBHE OCHOBHOIO 0O1Iero oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
00pa30BaTeNbHOM MPOTrPaMMBbl OCHOBHOTO OOIIIETO 00pa30BaHUs, MTPEICTaBICHHBIX
B ®I'OC 000, a Taxxe Ha OcHOBE (henepaabHON paboueit mporpaMMbl BOCIIUTAHUS
U ¢ yd4€TOM KOHIICTIIMHM TIPETNOJaBaHus ydeOHOTO TMpeamMeTa «XUMHUS» B
oOpa3oBaTenbHBIX opranu3anusix Poccuiickoit denepamnum.

[Iporpamma 1o xuMuu Aa€T MPEICTABICHUE O IEJAX, OOIICH CTpaTeruu
oOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CpPEICTBAMHU Y4eOHOTO
npeaMeTa, yCTaHaBJIMBAET 00s13aTENIbHOE MPEAMETHOE COJZIepKaHue,
MpeAyCMaTPUBAET PACIPENEICHUE €ro Mo KilaccaM MW CTPYKTYPUPOBAaHHUE 10
pazienaM M TeMaM MPOrpaMMbl TIO XHMHH, ONPENESeT KOJIWYECTBEHHBIE U
KaueCTBEHHbIE XapaKTEPUCTUKHU COZIEpKaHMUS, PEKOMEHIYEMYIO
MOCJIEIOBATEIPHOCTh ~ M3YYEHUS XUMHH C Y4€TOM  MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOr0o Mpollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaromuxcs, ONpeAessieT BO3MOXKHOCTH MpeaMera s
peanuzaiuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30oBaHMs, a TaKKe TPEOOBaAHUN K
pe3yJibTataMm 00y4YeHUs] XUMUU Ha YPOBHE 1IeJIed U3y4eHUs PeAMETa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATEIbHON JEATEIbHOCTH OOyYaromerocs IO OCBOCHHIO
y4eOHOTO COJIepKaHUSI.

3HaHWE XUMHHU CIY>KAT OCHOBOM uisi (OPMHPOBAHUS MHUPOBO33PEHUS
o0Oydaromierocsi, ero MpeACTaBICHU O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO
poJib UrparoT (QopMUpyeMble XHMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
DPHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTAX PEIICHHs TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, SHEPreTHYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, TPOOJIEM 3IPaBOOX PAHECHHUSI.

N3yuenue xumuu:

CIIOCOOCTBYET  peajiu3allid  BO3MOXHOCTEH ISl  CaMOpPa3BUTHS U
dbopmMupoBaHUsI KyJIbTYPbI JUYHOCTH, €€ 0011Iel U (PYHKIIMOHATLHON I'PaMOTHOCTH;

BHOCUT BKJIaJl B ()OPMUPOBAHHE MBIIIJIEHUSI U TBOPUYECKUX CIIOCOOHOCTEH
oOy4Jarolmmxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4eOHOM  JIeSITEIBHOCTH,
OKCIIEPUMCHTAJIBLHBIX M HCCICIOBATCIBCKUX YMEHHH, HEOOXOIWMBIX KakKk B
MOBCEHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeNU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
IIEJI0OCTHOTO B3TJIsA/Ia HA €IUHCTBO MPUPOJIBI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIIUXCS;

criocoOCTBYyeT (OPMHPOBAHUIO TIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3oBaHKe 00YUYaIOIIUXCSI.

JlanHble HampaBiieHUs B OOyYE€HHHU XMMHUHU OOECIEUMBAIOTCS CHEUU(UKOM
collepKaHUsi  y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu



aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HayKH XMMHH Ha ONPeeIEHHOM dTare eé
pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO OOIIET0 0Opa30oBaHMs OPUECHTHPOBAH Ha
OCBOCHUE OOYYalOIIMMUCS CHCTEMBI TMEPBOHAYAIBHBIX TMOHATHM XUMHUU, OCHOB
HEOPTraHUYECKOM XHUMHUU U HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX TMOHSITUH
OPraHUYECKON XUMUH.

CrtpykTypa coaepkaHusi IPOrpaMMbl M0 XUMHUUA CPOPMHUPOBAHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ uaydeHuro. CoaepkaHue CKIAIbIBAECTCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUI O XUMUYECKON
peakiuu. O0e 3TH CHUCTEMBI CTPYKTYPHO OPTraHM30BaHbl 10 MPUHIUITY
MOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona /. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHS O CTPOCHHUM aTOMa U XUMHUYECKOM CBSI3H;

— TPEACTaBICHUA 00 DSIIEKTPOIUTHYECKOW JHUCCOLMALUU BELIECTB B
pacTBopax.

Teopernyeckne 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKU
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCA MOCIEIOBATENBHO OT OJHOTO
YPOBHS K IPYTOMY, BBITIOJIHSS (DYHKIIMU OOBSICHEHUS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHS ¥ BO3MOKHOCTEH MPAKTUYECKOTO IPUMEHEHHUS U MTOTyYEHUS U3y4aeMbIX
BEILECTB.

OcBoenue mporpaMMbl IO XHMHUHM CHOCOOCTBYET  (DPOPMUPOBAHHIO
IPEJICTABJICHNUS] O XMMHUYECKOW COCTABIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTHKE
€€ CUCTEMHOM IPUPO/Ibl, IEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HAHUSI B Hayke. VM3yueHue XMMHUU MPOUCXOJUT C MPUBJICUYEHUEM 3HAHUU W3
paHee M3yYEHHbIX Y4eOHbIX npeameToB: «Okpyxaromuid mupy», «buonorus. 5—7
KJIacch» U «Pu3nKa. 7 Kiacey.

[Ipy wu3ydYeHUM XUMHUU TPOUCXOJUT (POopMHpOBaHME 3HAHUN OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JeATETbHOCTH YeJIOBEKA M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpPBI. 3a7a4ua
y4eOHOro mpeaMeTa COCTOUT B (POPMHUPOBAHUHU CUCTEMbl XUMUUECKUX 3HAHUNA —
BOKHEHIINX (PAKTOB, MOHITHH, 3aKOHOB M TEOPETUUECKUX TOJIOKEHUM, TOCTYITHBIX
00001IIeHnIT MHUPOBO33PEHUECKOTO XapaKTepa, s3blKa HAyKW, B MPHOOIIEHUU K
Hay4YHBIM METOJaM IO3HAHUS MPU U3YUCHUU BEIIECTB U XUMHUUYECKUX PEaKIHii, B
dbopMHUpPOBaHUY U PA3BUTUU MMO3HABATEIBHBIX YMEHHUI U MX TPUMEHEHUH B YUEOHO-
MO3HABATENILHON M y4eOHO-UCCIIeI0BATENHLCKON JIEATeIbHOCTH, OCBOCHUH TTPABHII
0e301acHOro 0OpaIeHusl ¢ BEUIECTBAMH B IIOBCEHEBHON KU3HU.

[Ipu u3yyeHnn XUMHUM Ha YPOBHE OCHOBHOI'O OOIIET0 00pa30BaHUs Ba)KHOE
3HauYEHHE MPUOOPENH TaKHE 111, KaK:

— (opMupoBaHHE HWHTEJUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY MPUHATUIO PELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSIM JKU3HU;



—  HampaBJICHHOCTh OOY4YeHHS Ha CHUCTEMAaTHYeCKOE MPHOOIICHHE
oOydaromuxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAayYHBIM
METOJlaM TO3HaHUs, (HOPMUPYIOIMIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHUH,

— obecrnedeHune yCaoBHil, CIIOCOOCTBYIONIUX MPUOOPETCHHUIO 00YYaIOIIIMMHICS
OTbITa Pa3HOOOpPA3HON NEATEIbHOCTH, MO3HAHUS M CAMOIMO3HAHUA, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIICTCHIINN), UMEIOMNX YHHBEPCAIBHOE 3HAYCHUE IS
Pa3IUYHBIX BUJIOB JIEATEIBHOCTH;

— (dopmupoBanue oOmeld (QYHKIMOHAIBHONH U E€CTECTBEHHO-HAYyYHOM
I'PaMOTHOCTH, B TOM UHCJI€ YMEHUW OOBSICHITH W OICHUBATH SIBICHUS
OKpY>KafoIIero MHUpa, WCIOJb3ysl 3HAHUS U OIBIT, MOJyYCHHBIC MPH H3YYCHUH
XMMHH, TIPUMEHSTH UX TIPU PEIICHHH TPOOJIEM B IIOBCETHEBHOM )KU3HU U TPYAOBOU
NEeSTEeIbHOCTH;

— (QopmupoBaHue y OOydYalOmUXCs TyMAaHUCTUYECKUX OTHOIICHHIH,
MOHUMAHUS IICHHOCTH XUMHUYCCKAX 3HAHWA i1 BBIPAOOTKH JKOJOTHYECCKU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIBHOCTH B LEJIAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIEH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHUBAIUU K OOYUYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CAMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS OOIIEYEIIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl W HAMPABICHHOCTH JAITbHEUIIETO
oOyueHus.

OO0miee 4YMCIIO 4YacoB, OTBEAEHHBIX MJIsi W3YyYCHUS XUMHUHM Ha YpPOBHE
OCHOBHOTO 0011Iero oOpa3oBaHUs ¢ y4eTOM OCOOCHHOCTEH y4eOHOro 3aBelICHMS,
cocrapisier 170 gacoB: B 8 kiacce — 102 yvaca (3 yaca B Heenmo), B 9 kiacce — 68
yacoB (2 4aca B HEJIEIIO).



COIEPKXAHUE OBYYEHUA

8 KUIIACC

IlepBoHaya/ibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumun. Ponb XuMHUM B KW3HU YETOBEKA. XUMHUS B CUCTEME HAYK.
Tena wm BemecTBa. DHU3MUYECKHE CBOWCTBA BEIIECTB. ArpEeraTHOE COCTOSTHUE
BemecTB. [loHsATHE O METOAaxX MO3HAHMS B XUMHH. UHCTBIE BEIIECTBA U CMECH.
CriocoObI pa3AeIeHust CMECEH.

ATOMBI M MOJEKYyJbl. XUMUYECKHE 3eMEHThl. CHMBOJIBI XHMHYECKHX
aneMeHTOB. [IpocThie U Cl0XKHBIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumunyeckass ¢opmyna. BajJeHTHOCTP aTOMOB XHMHUYECKUX 3JIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BewmecTB. OTHOCHUTENbHAas aToOMHas Macca.
OTtHOcHTENbHA MOJEKYISpHAs Macca. MaccoBast A0 XMMHUYECKOTO JIEMEHTA B
COEJIMHEHNUU.

KonugectBo BemecTBa. Monb. MoisipHas macca. B3auMoCBs3b KOJIMYECTBA,
Macchl M 4YHMCJIAa CTPYKTYpPHBIX e€AUHUI] BemiecTBa. Pacuérel mo ¢dopmynam
XUMHUYECKUX COECITMHEHU.

Ou3znyecKre U XMMUYECKUE SABJICHUS. XUMUYECKas peakius U €€ NpUu3HaKu.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMHUYecKHe ypaBHeHUs. Krnaccudukarms
XUMUYECKUX pPEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHUYECKOM MOCY10i, mpaBmiiaMu paboThl B JabOpaTopuu u
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
bu3MUecKuX CBOWCTB 0O0pa3lOB HEOPraHUYECKHX BEIISCTB, HAOJIOJCHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JIbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHHE CBEYM, MPOKAJIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMCAHWE MPU3HAKOB IPOTEKAHUsS XMMHUYECKHX peakuuid (pasjoKeHHe caxapa,
B3aMMOJIEUCTBHE CEPHOM KHUCIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TUAPOKCHIIA
meau (1) mpu HarpeBanuu, B3aumojielicTBre *kene3a ¢ pactBopom cosid meau (II),
U3Y4YEHUE CIOCOOOB PA3/ECNICHUs] CMECEH: C MOMOILbI0 MarHuTa, (UIbTPOBAHUE,
BbINIapUBaHUE, AUCTWLISALUA, XpoMaTorpadusi, MpOBEACHUE OUYMCTKH MOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHUWE  PEe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHWs MAacChl, CO3JaHHE MOJIEIeH MOJIEKYII
(IIapoCTEepPKHEBBIX ).

BaxHeimue npeacTaBuTe I HEOPraHUYECKHX BELECTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucimopoa — 371€MEHT U IpOCTOE
BeecTBo. Haxoxxaenwe kuciaopoga B mOpupoje, (u3Hueckue M XUMHUYECKUE
cBoiictBa (peakuuu TopeHus). Okcunbl. [lpumenenue xkucnopoma. CrocoOsI
MOJlyuYeHHUsl KUCJIOpoJa B JiabopaTOpuu H MpoMbIIUIeHHOCTH. Kpyrosopor
Kucaoposa B mpupoje. O30H — alIoTpoIHas MOAU(UKALINS KHCIOPO/a.

TernnoBoit 3hdekT XUMHUECKOW peaklnH, TEPMOXUMHUUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCWJIEHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOSI.



Bonmopon — asnemeHT u mpocroe BemecTBOo. HaxoxneHue Bogopoaa B
npupoze, GU3NIecKre U XUMUICCKHE CBOWCTBA, MPUMEHEHHE, CTIOCOOBI MOy YEHUSI.
Kucnote! u conm.

Monsipabiil 00BEM ra3oB. PacyéTsl N0 XUMUUYECKUM YPaBHEHUSIM.

@dusnyueckne CBOWCTBA BOAbL. Boma kak pactBopurenb. PacTBOpEL
HacehlllieHHble M HEHACBIIIEHHBIE PacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Ji BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpOB B IpUpOJI€ U B KU3HU 4YeloBeKka. KpyroBopoT BOJbI B MPUPOJE.
3arps3HeHne NpUpOAHbIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanus neopranmdeckux coenumueHuid. Oxcupapl. Kinaccudukanus
OKCHUJIOB:  cosieoOpa3yroiniue  (OCHOBHBbIC, KHCJIOTHBIE, aMdoTepHbIe) W
HecosieoOpaszyrome. Homenknarypa okcuaoB. Dusznueckue U XUMHUYECKUE
CBOMCTBA OKCUIOB. [lonyueHne okcuaos.

OcHoBanus. Krnaccudukaruss OCHOBaHUM: IIENOYM M HEPACTBOPHUMBIE
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3NYECKHE W XHMHYECKHE CBOKCTBA
ocHoBaHuU. [loryueHre oCHOBaHUM.

Kucnotel. Knaccudpukauust kucinor. Homenknarypa kucinor. @u3nyeckue u
XAMHUYECKUE CBOWCTBAa KHUCIOT. Psan axktuBHoctm metamnoB H. H. bekerosa.
[lonydeHnue KUCIoT.

Comu. Homenkmarypa coseil. @u3n4eckue 1 XMMAYECKUE CBOWMCTBA COJICH.
[TomyuyeHue couei.

I'eneTnueckas cBsI3b MEXKIY KJIaCCaMU HEOPTAHUYECKUX COCAMHEHUM.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE ONPEACIICHUE COACPKaHMS KHCIOPOa B BO3IyX€E, OJIyYEHHUE,
coOupaHue, pacrno3HaBaHWE U W3YyYEHHE CBOWMCTB KHCIOpOJa, HAOIOICHHE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIIOBHS BO3HHUKHOBEHUS U
npeKpaileHus ropeHus (moxkapa), 03HaKOMJIEHHE C 00pa3aMy OKCHJIOB M OTTUCAHUE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHE, pACIO3HABAHME M U3y4YEHUE CBOWCTB
BOJIOpoJia (ropeHue), B3auMo/iericTue Bojopoaa ¢ okcuaom meau (1) (BozsmoxxHo
WCITI0JIb30BAaHUE BUIECOMATEPUAJIOB), HAOIIOACHIE 00Pa3I0B BEIIECTB KOJIUYECTBOM
1 ™Monb, wucciaegoBaHWe OCOOCHHOCTEH pAaCTBOPEHHUS BEIIECTB C Pa3IMUHON
PacTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C ONMPEICIEHHOW MACCOBOM JOJIEU
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOJBI C METaUIaMu (HAaTpUEM H
KaJIbllu€M) (BO3MOXKHO UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEAOBAHUE
00pa3Ii0B HEOPTAaHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOIEHNE U3MEHEHUS
OKpacCKH UHIUKATOPOB B PACTBOPAX KUCIOT U LIEJIOUYEH, U3YUEHHUE B3aUMOJICHCTBUS
okcunia meau (II) ¢ pacTBOpoM cepHON KUCIOTHI, KUCIOT C METAJUIaMU, PEAKIUi
HEWTpanu3aluu, MOJyYeHHE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJIHOTO
MeTaJljia IPyrUuM U3 pacTBOpPA COJIM, PEIICHHE AKCIEPUMEHTAIIBHBIX 33/1a4 10 TEME
«BaxHenume KIaccbl HEOPTaHUYECKUX COCTUHEHUI.

IMepuognueckuin 3axkoH U Ilepuoamyeckass cucreMa XHUMHYECKHUX
iemeHnToB JI. . MenaeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCINTETBbHO-BOCCTAHOBUTEILHbIC PEAKIMHU



[lepBbie MONBITKK KiIacCU(PUKAIMM XUMUYECKUX d3JeMeHTOB. [loHsATHE O
IPYIIAax CXOJHBIX 3JEMEHTOB (IIEJOYHBIE M IIEJOYHO3EMEIbHBIE METAJLIbL,
raJIOTeHbl, THEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yloT aMPOTEpHbIE OKCUIBI
Y THUJIPOKCHU/IBI.

Ilepnonnueckuit 3akoH. [lepuonnueckas cucteMa XMMUYECKUX AIEMEHTOB /1.
U. MenneneeBa. KopoTkonepuoanas u jiuHHONIEpHoaHAst hopmbl [leproanyaeckoit
cucteMbl xumudeckux snemeHToB Jl. M. Menpeneea. Ilepuonbl u rpyrmisl.
Du3NYECKUN CMBICII TOPSAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIHI AIEMEHTA.

Crpoenue atoMoB. CoctaB aTOMHBIX sa1ep. M3oTonbl. DnekTpoHbl. CTpoeHUE
AJNEKTPOHHBIX ~ 000JI04eK aToMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[lepuonnueckoii cucremsl [[. M. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
AJIEMEHTA I10 ero nosoxeHuro B [lepuoanyeckoit cucreme /1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS pajuyca aTOMOB XHMHYECKUX 3IIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyNIaM U Nepruoaam.

3nauenue [lepuoanueckoro 3akoHa u [lepnoanyeckoil CHCTEMBI XUMUYECKUX
DJIEMEHTOB Ui pa3BUTUA HAayku W mnpaktuku. [[. V. MenneneeB — yd€Hbld U
IrpakIaHUH.

Xumuueckass cBsa3b. KoBaneHTHass (MoJdsipHass M HENOJspHasi) CBS3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX IEMEHTOB. FIOHHAs CBS3b.

Crenenp  okucneHus.  OKHCIHUTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKLUU.
[Tpouecchl OKMCAEHUS U BOCCTAHOBIIEHN. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

u3ydyeHrne oOpa3loB BEIIECTB METAUIOB U HEMETAJIOB, B3aUMOJCIHCTBHUE
IMAPOKCUIA LIMHKA C pacTBOPAMM KHCIIOT M IIEJIOYEH, IIPOBEIACHUE OIIBITOB,
WUIFOCTPUPYIOIIUX ~ IPUMEPBl  OKHUCIWUTEIbHO-BOCCTAHOBHUTENIBHBIX  pEaKLUUi
(ropeHue, peakluy pas3iokKeHHsl, COeIUHEHU).

Mesxcnpeomemmnuwie ceasu

Peanm3zanust MeXInpeaMeTHBIX CBSI3€d NpPH M3YYEHWH XHMHM B 8 Kiacce
OCYUIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTeCTBEHHO-HAYUYHBIX
NOHATUH, TaK U TOHITHUH, SIBISIOMUXCS CUCTEMHBIMU JIJIs1 OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO0muMe ecTeCTBEHHO-HAYYHbIE TIOHSTHS: HAYYHbIN (QakT, TMUIIOTE3a, TEOpus,
3aKOH, aHallu3, CHHTE3, Kiaccudukanusi, MNEePUOJUYHOCTb, HAOJIIOJEHUE,
DKCIEPUMEHT, MOACIMPOBAHUE, U3MEPEHHUE, MOJIEIIb, SIBJICHUE.

@dusuka: Marepus, aTroM, O3JEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TOIIbI, PaAUOAKTUBHOCTD, MOJIEKYJA, JJIEKTPUUYECKUM 3apsll, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEILECTBA, ra3, (pU3MUecKHe BEIUYMHBI, €IUHULIBI
U3MEPEHHUsI, KOCMOC, TUIaHETHI, 3B€3/1bl, CoNHIIE.

buonorus: porocunTes, apixanue, ouocdepa.

['eorpadusi: armocdepa, rumpocdepa, MUHEpaNbl, TOPHBIE TOPOJIbI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUIIACC



BemecTBo M XuMu4ecKas peakiuus

Ilepnonnueckuit 3akoH. [lepuonnueckas cucteMa XMMUYECKUX AJIEMEHTOB /1.
N. MenpneneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHMH CBOMCTB
XUMHYECKHUX DJIEMEHTOB IIEPBBIX TPEX NEPUOI0B, KAIHSL, KA U UX COCTUHEHUN
B COOTBETCTBHUM C IIOJIOKEHUMEM DJJIEeMEHTOB B llepuonnueckon cucreme w
CTPOCHHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHUIbl XMMHYECKOW CBA3U. THUIBI KPUCTAUIMUECKUX
pPELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAIUIMYECKOU PELIETKU U
BUJIa XUMUYECKOH CBS3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB. XUMUYECKUE
CBOMCTBA BECIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIaccaM HEOPraHUYECKUX
COCIMHEHUN, TEHETUYECKas CBsI3b HEOPraHUUYECKUX BELIECTB.

Krnaccudukanuys XuMUYecKuX peakiuii o pa3inyHbIM NpU3HaKaM (TI0 YUCITY
U COCTaBy YYacCTBYIOIIMX B pEaKIMH BEHIECTB, MO TEIUIOBOMY 3(PQeKTy, 0
VU3MEHEHUIO CTENEHEN OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYACTHIO KaTajau3aropa). DK30- U SHIAOTEPMHUUECKUE PEAKIUU, TEPMOXUMUYECKUE
YPaBHEHHUS.

[lonsiTue 0 ckopocTH XUMHUYecKol peakuuu. [loHsATHe 00 0O0paTUMBIX H
HEOOpAaTUMBIX XMMHUYECKUX peakuusx. [[oHATHEe 0 TOMOre€HHBIX M Te€TEpOre€HHBIX
peakuusx. [lonstue o xkaranuse. [lonsTue o xumuueckoM paBHOBecHH. DAKTOPBHI,
BIIMAIOLIME HA CKOPOCTb XMMHYECKOW pPEaKUUU U IIOJIOKEHUE XHUMHYECKOIO
PaBHOBECHS.

OKHCIAUTENbHO-BOCCTAHOBUTEIbHBIE — PEAKIMM,  JJIEKTPOHHBIM  OanaHC
OKHUCIIUTEIIBHO-BOCCTAHOBUTEIIBHON peaKiuu. CocraBnenue YpaBHEHUMU
OKHCIIUTEIIbHO-BOCCTAHOBUTEBHBIX ~ PEAKIM C  HMCIOJIb30BaHUEM  METOJa
AJIIEKTPOHHOTO OajaHca.

Teopus AEKTPONUTUIECKON TUCCOUUALMHI. DIIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
Katnonsl, annoHsl. MeXaHu3M JIHCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMHA BUIAMU
XUMHUYecKou cBsi3u. CteneHp Auccounanuu. CHUIbHbBIE U C1a0bIe JIEKTPOJIUTHI.

Peakuuu noHHOTO OOMEHa. Y CJIOBHS MPOTEKAHUSI peaKIii HOHHOTO 0OMEHa,
MOJHBIE M COKpAIIEHHBbIE HMOHHBIE YypaBHEHHS peakuuil. CBOWCTBAa KHCIIOT,
OCHOBAHUM U COJIEH B CBETE MPEACTABICHUM 00 2JIEKTPOJIUTUUECKOMN TUCCOIMAIUH.
KauecTtBeHHble peakiinu Ha HOHBIL. [[OHSATHE O THIPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISAMU KPHUCTAJUIMYECKUX DPEIIETOK HEOPraHUYECKUX
BEIIECTB — METAJUIOB U HEMETauloB (rpaduTra U anmasza), CIOKHBIX BEIECTB
(Xopuaa HaTpus), UCCIAEAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIUHU OT
BO3JCHCTBUS  pa3iM4YHBIX  (PAKTOPOB, HCCIEAOBAHHUE DBIEKTPOMPOBOJHOCTU
pPacTBOPOB BEUIECTB, MTPOLIECCa AUCCOLMALIMY KHCIIOT, IIEJIOUEH U cosel (BO3MOKHO
UCIIOJIb30BAaHUE BUAECO MATEPUATIOB), IPOBEJIEHUE OIBITOB, HIUTIOCTPUPYIOLINX
IOpU3HAKU TPOTEKAaHUS peakuuid HOHHOro oOMeHa (oOpa3oBaHHE OCaJKa,
BbIJIEJICHUE Ta3a, OoOpa3oBaHHE BOJbI), OIBITOB, WUIIOCTPUPYIOLIUX IPUMEPHI
OKHCJINTEIbHO-BOCCTAHOBUTENIBHBIX pPEaKUMiA (TOpeHue, peakluu pasoKeHus,



COCMHEHMSI), pAacllO3HABAHME HEOPraHMYECKHX BEUIECTB C  IOMOIIBIO
KAuECTBEHHBIX PEaKIMil Ha HOHBI, pEIIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

Hemeranibl 1 MX coeIMHEHUA

OO6mrast xapakTepucTuka rajgoreHoB. (OCOOCHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHn okuciaeHus. CTpoeHne u (U3NYECKUe CBOMCTBA MPOCTHIX
BEILECTB — rAJION€HOB. XMMHUYECKHE CBOMCTBA Ha MPUMeEpE XJIopa (B3auMOIECICTBIE
C MeTajulaMH, HEeMeTaJlaMH, mienodamu). XuopoBojopor. ConsHas KHUCIOTa,
XMMHYECKUE CBOWCTBA, IOJNy4YeHHE, IpuMeHeHue. JlelicTBue xjiopa U
XJIOPOBOJIOPO/ia HA OPraHU3M YeioBeKka. BaykHelme Xopuasl U UX HaX0X/IEHHUE B
IpUpO/IE.

Obmas xapaktepuctuka 31eMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHble cTereHu okuciaeHus. CTpoeHue U (PU3NYEeCKue CBOMCTBA
IPOCTBIX BELIECTB — KMCIOPOAa U CEpbl. AJNIOTPONHbBIE MOAUDUKAIIMN KUCIOPOIa
U cepbl. XUMUYECKHE CBOMCTBa cepbl. CepoBOIOPO, CTPOCHUE, (PUBHUYECKHE U
XUMUYeCcKre cBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kucnoTa, puznueckue 1 XUMUYECKUe CBOMCTBA (00IMe KaK MpeICTaBUTENs
KJlacca KUCIOT U crneurduueckue). XUMHUECKUE PEaKlHH, JIEKAIIUEe B OCHOBE
IPOMBIIUIEHHOTO CIOco0a MOMy4YeHUsi CEepHOM KHUCHOThl. [IpumeHeHue cepHoi
KUCJIOThl. CONM CEepHOM KHUCIOTHI, KAaYeCTBEHHAs peaklHs Ha CyJb(aT-HoH.
Haxoxnenue ceppl M €€ COENMHEHUWM B NpUPOJE. XUMHUYECKOE 3arpsi3HEHUE
OKpY>Karolllel cpefbl COCAUHEHHMSIMH Cepbl (KHCIOTHBIE TOXKIH, 3arpsi3HEHHUE
BO3]lyXa U BOJOEMOB), CITOCOOBI €0 MPEIOTBPAIIICHHUS.

O6mras xapaktepuctuka 3meMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENEHU OKHMCIEHHA. A30T, paclpOCTPaHEHHE B IPHUPOJE,
¢uznyeckue U XxuMudeckue cBoiictsa. Kpyrosopor a3ora B npupojie. AMMHaK, ero
¢uznyecKkue 1 XMMHUUYECKHUE CBOMCTBA, NoJyueHue 1 npuMenenue. Coin aMMOHMS,
uXx (U3NYECKUE U XUMUYECKHUE CBOMCTBA, MpUuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THAsl KHUCIIOTa, €€ MOoJydeHHe, (PU3MYECKHUE U XMUMHYECKUE
cBOiicTBa (0OIlIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  clelu(puyecKue).
Hcnonb3oBaHME HUTPATOB U COJIE aMMOHMSI B KaUE€CTBE MUHEPATIbHBIX YI0OpEHU.
XHUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOK]IM, 3arpsi3HEHUE BO3[yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPONHBIE
Moaudukanuu docdopa, puznueckre U xumudeckue cpoiictBa. Oxcun gocdopa
(V) u dochopnas kucnora, GU3NYECKUE U XUMHYECKHUE CBOWMCTBA, MOJyUYCHHE.
Hcnonp3oBanue (hochaToB B KaueCTBE MUHEPATBHBIX yI00PCHHIA.

O6mras xapakrepuctuka 37eMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENICHU OKUCIICHUS. Y TIEpO/], aJFIOTPOITHbIE MOAU(PUKALIUH,
pacmnpocTpaHeHHe B MpUpPoAe, GU3HUecKue U XUMUYECKUE CBOMCTBA. AJCOpOLus.
Kpyrosopor yraepoma B mnpupoge. Okcuuabl yriepoga, HX (U3HYECKHE U
XMMHUYECKHUE CBOICTBa, [JEHCTBUE Ha JKUBbIE OPraHU3Mbl, IIOJIy4EHHE U
IpPUMEHEHHE. DKOJIOTHYECKUE MpoOJIeMbl, CBS3aHHbIE ¢ okcuaoM yriepoga (IV),
TUIOTE3a TJI00AJBHOrO IMOTEIUIEHUS KiMMaTa, MapHUKOBBIA 3((dekT. YromapHas
KACIOTa U €€ coyid, UX (PU3MYECKHEe U XUMHUYECKHE CBOMCTBA, MOJIYYEHHE U



npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-voHBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEUITMHE, TIPOMBIIIJICHHOCTH M CETLCKOM XO3SHCTBE.

[TepBoHaYaIbHBIC TIOHATHS 00 OPTaHUYECKHUX BEIIECTBAX KaK O COCTMHCHUSIX
yriepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIEH, TAaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbIe HMCTOYHWKK YTIIEBOAOPOAOB (yrojib, TNPUPOIHBIN Ta3, HEPTH),
OPOAYKTHl WX TepepaboTku (O€H3WH), UX pOJIb B OBITY U TMPOMBIIUICHHOCTH.
[TonsiTHe 0 OMOJIOTHMYECKN BaXKHBIX BEIECTBAX: KUpax, Oelkax, yrieBojgax — U X
poiii B OKM3HM UeloBeKa. MarepualbHOE€ €IUHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHUM.

Kpemuuii, ero @usnueckue U XUMUYECKHE CBOMCTBA, IMOJy4YEHUE U
npumeHenue. CoeuHeHHs KpeMHHUs B pupojie. O01ire npencTaBieHus 00 OKCuIe
kpeMmuus (IV) u xpemuueBoit kucinore. CUIUKATHI, UX UCIOJIb30BaHUE B OBITY, B
MPOMBIIICHHOCTH. BakHeHIIue CTPOUTENIbHBIE MaTepHaNIbl: KEpPAMHUKA, CTEKIIO,
IEMEHT, OeToH, xene300eToH. I[lpobiembl 0€30MacHOrO  MCIOJIb30BaHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B TOBCEHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

M3ydeHHe 00pa3lloB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJITHOM KUCIIOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI U HAOJIIOJCHUE TTPU3HAKOB
WX TIPOTEKAHMs, OMBITHI, OTpaXkarolue (PU3MYECKUE M XUMUUYECKHUE CBOMCTBA
rajJloreHOB M WX COEJUWHEHHMM (BO3MOXKHO MCIOJIb30BAHUE BHJICOMATEPUATIOR),
O3HAKOMJIEHHUE ¢ 00pa3aMu XJIOPUI0B (TAIOT€HHIOB), 03HAKOMIIEHHE C 00pa3iamMmu
ceppl W €€ COeAUHEHUsSMU (BO3MOXXHO HCIOJB30BaHUE BHJICOMATEPHAIIOB),
HaOJI0ICHHUE TIpoliecca OOYTIMBaHUS caxapa Mol JSHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHUCIIOTHI, U3YYCHHE XUMUUECKIX CBOMCTB pa30aBIEHHON CEPHOM KUCIIOTHI,
MIPOBE/ICHNE KAaYeCTBEHHOW PeaKIMu Ha CyJb(aT-uoH U HaOIIOACHUE TTPU3HaKa e
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (DU3UYECKMMU CBOWCTBaMH a30Ta, docdhopa U ux
COEJIMHEHU (BO3MOXKHO MCIOJIb30BAaHUE BUAEOMATEPUAJIOB), 00pa3liaMH a30THBIX
u ocdopHbIX ynoOpeHui, moiayueHue, cooupaHue, pacrio3HaBaHUE M U3Yy4YEHUE
CBOMCTB aMMHaka, MPOBEJACHHUE KAYECTBEHHBIX PEAKIIUM HA HOH aMMOHHUS U
dbochar-noH W U3yyeHHE TIPU3HAKOB UX MPOTEKaHUs, B3aUMOJCHCTBUE
KOHIICHTPUPOBAHHON a30THOM KHCJIOTHI C MeIbl0 (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEPUATIOB), HM3y4YEHHE MoOJieJied KpPUCTAUIMUYECKUX PpEHIETOK anmasa,
rpaduta, QysuiepeHa, O3HAKOMJICHHE C MPOIECCOM aJcopOIMKu pacTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTHUBOrasza, IOJIyYEHHUE,
coOupaHue, pacrio3HABaHUE M M3YUYEHUE CBOWCTB YTJIEKHUCIOTO rasa, MpOBEICHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYCHHUE MPU3HAKOB MX
MPOTEKAHMS, O3HAKOMJIEHWE C TPOAYKIMEH CHJIMKATHOW MPOMBIIIJIEHHOCTH,
pelIeHre SKCIEPUMEHTANBHBIX 3a7a4 no Teme «BakHeillne HeMeTalulbl U HX
COETMHEHUSD.

MeTa/Jibl M MX COeTUHEHUS

OO611as xapakTepucTuKa XMMHYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHUHU
ux nosiokeHus B llepuommueckod cucreme xumuyeckux diaemeHtos . U.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHrue MeTaiioB. Meraymnueckasi CBsi3b U



METAJUIMYECKAs] ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAll
HanpspkeHUil MetauioB. Ou3nyeckne U XMMUYECKUE CBOMCTBA MeTauioB. O0nue
CIIOCOOBI TIONTYy4YeHHUSI MeTauioB. [lOHATHE O KOPPO3WM METAIJIOB, OCHOBHBIC
CIIOCOOBI 3aITUTHI UX OT KOoppo3uu. CriiaBsl (CTallb, UyTYH, TIOPATIOMHHIN, OpOH32)
U UX IPUMEHEHHE B OBITY U MIPOMBIILICHHOCTH.

[[lenounsle MeTaiuIbl: MOJOKEHUE B [lepuognueckon cucTeMe XUMUYECKUX
sanemeHToB . 1. MenaeneeBa, CTpO€HHE MX aTOMOB, HAXOXJICHUE B MIPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HA mpuMepe HaTpusi U Kanus). OKCUIbl U
TUAPOKCUABl HAaTpusi M Kaius. [IpuMeHeHHe IIeNIOYHBIX METAUIOB M HX
COEJIMHEHUMH.

[IleoyHO3E€MENIbHBIE METAJUIBI MArHud W KaJIbIMH: TIOJIOKEHHE B
IIepronnueckoi cucteMe xuMmuaeckux 3aeMeHToB 1. 1. Menzaeneesa, ctpoeHue ux
aTOMOB, HaxXOXJeHue B npupojae. Ouszndeckue 1 XUMHUYECKUE CBOWCTBA MarHus 1
KaJibIusl. BaxkHeiime coefuHeHnst KanbIus (OKCU, TUIPOKCU/I, coin). JKECTKOCTD
BOJIbI U CITIOCOOBI €€ YCTpaHEHHUSI.

AJIFOMUHUNA: TIO10KEeHKE B [leproanueckoi cucTeMe XuMUYECKUX AJIEMEHTOB
J. 1. Menneneesa, CTpoeHHE aToMa, HaxOKICHHE B mnpupone. Pusznueckue u
XUMHUUYECKUE CBOMCTBA altOMUHUSA. AM(POTEPHBIE CBOMCTBA OKCHAA U TUIPOKCHU]IA
AJTIOMUHHSL.

Kenezo: nonoxenue B [lepuognueckoit cucteMe XUMUYECKUX AIEMEHTOB /I,
. MenneneeBa, CTpoOE€HHE aTOMa, HAXOXKJAE€HUE B mpupoae. Pusnyeckue u
XUMHYECKHEe CBOMCTBA xkene3a. OKCHIbI, THIPOKCHIBI U conr xkenesa (I1) u xxenesa
(III), ux coctaB, CBOWCTBA U MOJyYCHHE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE ¢ oOpa3llaMd METa/NIOB M CIUIABOB, WX (U3NYECKUMU
CBOMCTBAMH, H3y4YCHHE PE3YyJbTaTOB KOPPO3UHU  METALIOB  (BO3MOXKHO
WCIIOJIB30BaHUE BHUICOMATEPHUATIOB), OCOOCHHOCTEH B3aWMOJCUCTBUS OKCHJA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIOB),
HCCJIEIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOIECCAa TOPEHUS KeJe3a B KUCIOPOJIE
(BO3BMOXKHO  HCMOJIb30BAHWE  BUJICOMATEPUANIOB), TPU3HAKOB  MPOTECKAHUS
KaueCTBEHHBIX PEaKIuii Ha UOHBI: MarHus, KaJablus, aTIOMUHUS, [TUHKA, xKeme3a (1)
u xenesa (II), menu (II), HaOmromeHUEe W oOmMHMCaHUE MPOIECCOB OKpAIIMBAHUS
MJJaMEHH MWOHAaMU HATpusl, KaJusl U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEAOBaHNE aM()OTEPHBIX CBOMCTB THIPOKCHIA ATFOMUHHUS 1
TUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTANIbHBIX 3a7ay 1o Teme «Baxuelue
METAJUIbI K KX COCUHEHHUS.

XuMHuS M OKpPYKAKOLIAA cpeaa

BemecrBa 1 marepuansl B MOBCEIHEBHOM JKM3HM 4YeloBeKa. bezomacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peaknuii B ObiTy. IlepBas momomib mpu
XUMUYECKUX 0KOTaX U OTPaBJICHUSX.

XUMHUUYECKOE 3arps3HEHUE OKpyXkaroled cpeabl (MpelenabHas JOIMyCTUMAast
KOHLIeHTpalus BeuecTs, nanee — [1JIK). Poxs xumMuu B perieHun 3KOJIOrHYeCcKuX
npoOJieM.



Xumuueckuii IKCnepumenm:

M3y4YeHue 00pa3lOB MaTepuaioB (CTEKJIO, CIUIABbl METAJJIOB, MOJMMEPHBIE
MaTepHabl).

Mexcnpeomemmnbnie ceasu

Peanmmszanust MeXIpeaMETHBIX CBSI3€W NPH W3YYEHWH XHMHUM B 9 Kiacce
OCYIIECTBIISICTCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
NOHATUH, TaK W TOHITHUH, SIBISIOIUXCS CUCTEMHBIMU JJI1 OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITKJIA.

OO0mue ecTecCTBEHHO-HAYyYHbIE TMOHSTHS: HAYYHBIM (PakT, TUIOTEe3a, 3aKOH,
TEOpUsl, aHallu3, CHUHTE3, KIacCU(pUKalMs, TEePUOJAUYHOCTh, HaOIIO/ICHUE,
DKCIIEPUMEHT, MOJCIIMPOBAHUE, HW3MEPEHHE, MOJENb, SBICHUE, IAPHUKOBBIN
s peKT, TEXHOIOTHS, MaTEPHUAIIBI.

@dusnka: marepus, aroM, 3JIEKTPOH, IPOTOH, HEWTPOH, HOH, HYKIHI,
U30TOINbI, PATUOAKTUBHOCTh, MOJIEKYJIA, 3JIEKTPUUYECKUU 3apsij, MPOBOJHHKH,
MOJIyIPOBOJHUKH, JIUAJIEKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KPUCTAIIIMYECKAs
peméTKa, CIUIaBbl, (PU3NYECKHE BEJIIMYUHBI, €AMHUIBI M3MEPEHHS, KOCMHUYECKOE
MPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CoNHIIE.

buonorusa: ¢orocunTes, Apixanue, Ouocdepa, 3KOocHCTEMAa, MHUHEPAJbHBIE
yAOOPEHUS, MUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, TMTATEIbHbIE BEILIECTBA.

['eorpadusi: armocdepa, rtumpochepa, MUHEpaNIbl, TOPHBIE TOPOJIHI,
IIOJIE3HBIE HCKOIIAEMBIE, TOILUINBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA TPOI'PAMMUBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE PE3yNbTaThl OCBOEHUS TMPOTPAaMMBI OCHOBHOTO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIUTATEIILHON JAEATEIBHOCTH B COOTBETCTBUM C TPAJIUIIMOHHBIMU POCCUMCKUMHU
COI[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPHUHSITHIMU B
oOIIecTBEe MpaBUJIaMd W HOPMaMHU TIOBEJEHUS M CIOCOOCTBYIOT IIpOIleccam
CaMOTMO3HAHUs, CAMOPA3BUTHUS U COLIMAIIA3AIMN O0yYarOIINXCA.

JIndHOCTHBIE  pe3yJbTaThl  OTPaXAlOT  TOTOBHOCTh  OOYYArOIIUXCS
PYKOBOJICTBOBaTbCS CHUCTEMOM TMO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUN W
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTprMoTH4YeCKOro BOCIMTAHUA:

LIEHHOCTHOI'O OTHOLIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHMMAaHWS 3HAYEHUS XUMHYECKOM HAyKH B KHU3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HH(pOpMAaIUei o
MEPEIOBbIX JOCTUKEHUSIX U OTKPBITUAX MHUPOBOM M OTEUECTBEHHOW XHUMMH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpA U OOIIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUSA:

MPEJICTABICHUSI O COLMAJIbHBIX HOPMAax MW NpaBWIaX MEXKINYHOCTHBIX
OTHONIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Y4eOHO-HMCCIEAOBATEIbCKOM, TBOPYECKOW W JAPYTHX  BHJAAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOW COBMECTHOM EATENLHOCTH TMpHU
BBITIOJIHEHUH YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBIMOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
¥ B3aMMOIIOMOIIIY B TIPOIIECCE ITON YUEOHOM IeATeTbHOCTH, TOTOBHOCTH OIICHUBATh
CBO€ IIOBEJACHME W MOCTYNKH CBOMX TOBApPUIUEH C IO3ULMHA HPABCTBEHHBIX U
MPABOBBIX HOPM C YYETOM OCO3HAHUSI TTOCIEACTBUH MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUA:

MHPOBO33PEHUYECKUE MPEICTABICHUSI O BEIIECTBE U XMMUUYECKOW PEAKIINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKU U COCTABIISIONIUE
OCHOBY I TIOHUMAHUS CYIIHOCTH HAy4YHOW KapTHHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX 4YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

M03HAaBaTEJIbHbIE MOTUBBI, HAIIPABIICHHBIE HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOIUMBIE i OOBSICHEHUS HAOJIOMAeMbIX TPOIECCOB U SIBIICHUH,
MO3HABATENIbHOM, MHPOPMAIIMOHHON M YHTATEIbCKOM KyJIbTYpbl, B TOM YHCIIE
HAaBBIKOB CaMOCTOSITEIbHOM palOThl C YYEOHBIMU TEKCTaMH, CIPABOYHOU
JUTEPATYpPON, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH(POPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpPEC K OOYYEHHI0 M TO3HAHUIO, JII0OO3HATENbHOCTh, T'OTOBHOCTH U
CIOCOOHOCTh K  €aMOOOpa3OBaHMIO, TMPOEKTHOW U  HCCIEIOBATEIbCKOM



JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

OCO3HAHHME I[EHHOCTU >KU3HHM, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAHOBKM Ha 3JO0pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUH U
HEMPUATHE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aIKOTOJIsl, HAPKOTUKOB, KypEeHUs),
HEOOXOJMMOCTH  COOJNIIO/IEHUSI TMpaBui OE30MACHOCTH TpU  OOpaIllEHUU C
XUMHUYECKUMU BEILIECTBAMHU B OBITY U PeaIbHON KU3HU;

5) Tpy10BOI0 BOCTIMTAHMS:

MHTEPEC K MPAKTUYECKOMY MU3yUYEeHHIO podeccuii U TpyAa pa3InyHoro poja,
YBAKEHHE K TPYAY U pe3yabTaTaM TPYIOBOU AEATEILHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUsT  NPEIMETHBIX 3HAaHUM 1O  XUMHHM, OCO3HAHHBIM  BBIOOP
WHUBUyAJIbHON TPAEKTOPUU MPOJOHKEHUS 00pa30oBaHus C yUETOM JTUUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIeHON Npo(ecCuoHaIbHON IeSITENHbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aJalITUPOBATHCS B MTPOGECCUOHAIBHON Cpee;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTMYECKU 1IeJ1ecO00pa3Hoe OTHOILIEHHWE K NPHUPOAE KaK HCTOYHHUKY
JKA3HU Ha 3eMJIE, OCHOBE €€ CYIECTBOBAHHUs, IOHUMAaHUE LIEHHOCTH 310POBOTO U
Oe3omacHOro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYecCKOMy M TICHXHMYECKOMY 37I0POBBIO, OCO3HAHHE IIEHHOCTH COOIIOACHUS
npaBuiI 0€30MaCHOTO MOBEEHUS MTPU padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUsX,
YIPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSTh 3HAHUS, MOJydaeMble TIPU U3YYCHUU XUMHH, IS
pELIEeHUs 3a/1a4, CBSA3aHHBIX C OKPY’KAIOLIEH MPUPOJIHOU CPEIOH, ISl IIOBBIIIEHUS
YPOBHSI  DKOJIOTUYECKOW  KyJbTYpPhI, OCO3HAHUS TJOOATBHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM M MyTeW HX PEIICHHS MOCPEICTBOM METOJIOB XHUMMH,
AKOJIOTUYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHHUKAaTUBHOMN U COLMAIIHOW IPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeIMETHBIX pe3yJIbTaTOB BBIJICISIOT 3HAYUMBIE IS
dhopMUpOBaHUSI MUPOBO33PEHHUSI OOIIEHAYYHBIC TOHATHS (3aKOH, TEOPH S, IPUHIIUII,
rurnore3a, (QakT, CHUCTEMa, MPOLECC, DSKCIEPUMEHT U JIPYroe.), KOTOpbIe
WCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpPEIMETax W TO3BOJSIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEICTABICHUE O IICJIOCTHOM
HAyYHOW KapTHMHE MHpA, U YHUBEpCAJIbHbIC yUeOHbIE NEeWCTBUS (IT03HABATEIIbHbIC,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIC), KOTOpPHIE 0OECIeunBarOT (GopMUpOBaAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IJITAHUPOBAHUIO M OCYIIECTBICHUIO Y4eOHOU
JEATEIIbHOCTH.

Ilo3HaBaTe/ibHBbIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

Ba3oBble Jijornyeckue 1eiicTBHA:

YMEHHUSI HCMOJIb30BaTh MPUEMBI JIOTUYECKOTO MBILIIJIEHUS IIPU OCBOCHUU
3HAHWI: PACKPBIBaTh CMBICI XMMHUUYECKHX MOHATUN (BBIAEIATh UX XapaKTepHbIE



NPU3HAKH, YCTAHABIMBATH B3aWMOCBS3b C JAPYTMMHU TOHSATHSMH), UCTIOIB30BATh
TIOHATHS NIl OOBSICHEHUS OT/IEIBHBIX ()AaKTOB M SBJICHH, BEIOMPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMA XUMHUYECKUX BEIIECTB W XMMHUUYECKHX pPEaAKIUH,
yCTaHABIMBATh MPUUYMHHO-CIEJACTBCHHbIC CBSI3M MEXKIY OOBEKTaMHM H3Y4YCHHUS,
CTPOUTH JIOTUYECKHE PACCYX ACHUS (MHIYKTUBHBIC, NCTYKTUBHBIC, 110 aHAJIOTHN),
JIeNIaTh BBIBOJIBI U 3aKIIIOUCHUS;

YyMEHHE TIPUMEHSATh B TMPOIECCe TMO3HAHUS TOHATHS (MPEIMETHBIE W
MeTanpeMETHBIE), CAMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCIIOIh3yeMbIe B XUMUH,
peoOpa3oBEIBATh MIMPOKO MPUMEHSEMbIC B XUMHUH MOJCIBHBIC MPEICTABICHUS —
XAMHUYECKUN 3HaK (CUMBOJI DJIEMEHTA), XHUMHUYeckas (opMmyna U ypaBHECHHE
XUMHUYECKON peaKIuu — MPU PEIICHUH Y4eOHO-TT03HABATENIbHBIX 3a71a4, ¢ YUYETOM
TUX MOJIETBHBIX MPEJICTABICHUN BBISIBIISITH U XapaKTEPU30BaTh CYIIECTBEHHbIE
MPU3HAKU U3YYaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISIBJISITH ~ OOIIME  3aKOHOMEPHOCTH, TMPUYMHHO-CICICTBEHHBIE CBSI3U U
MPOTUBOPEYHS B M3YIACMBIX TIPOIIECCAX U SIBJICHUX.

Bba3oBble uccienoBareibckue 1eiCTBUSL:

YMEHHE HUCIOIB30BaTh MOCTABJICHHBIE BOMPOCHI B KaueCTBE HMHCTPYMEHTA
MO3HAHMSI, & TAK)KE B KAUe€CTBE OCHOBBI I (HOPMHUPOBAHHSI TUTIOTE3HI IO TIPOBEPKE
MIPaBUILHOCTH BBICKA3bIBAEMBIX CYKIICHHUIA;

NprOOpEeTEeHNE OMbITa MO IJIAHUPOBAHUIO, OPTaHWU3AlUKd U TPOBEACHUIO
YUYEHUYECKUX DSKCIHEpPUMEHTOB, YMEHHE HallmoJaTh 3a XOJOM Ipollecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJibTar, PopMyIHpOBaThH 000OIIEHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBENEHHOTO OIbITA, UCCIEOBAHUS, COCTABIATh OTUET
O MpoJIeTTaHHOM padoTe.

Pabora ¢ nndopmanueii:

yMEHUE BBIOMpATh, AHAIM3UPOBATh M HHTEPIPETHPOBATH HWH(MOpMAIUIO
pa3IMyYHBIX BUAOB U (HOPM MpEACTABICHUS, MOTyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJIApHAsl JUTepaTypa XWMHYECKOTO COJEp)KaHUsA, CIPABOYHBIC
nocobusi, pecypcbl MHTepHETa), KPUTHUYECKH OILEHWBATh MPOTHBOPEUYHBYIO W
HEJIOCTOBEPHYIO HH(POPMAITHUIO;

YMEHHE TPUMEHSTh Pa3IUYHbIE METOJIBI M 3alpOoChl MPHU MOWCKE U O0TOOpE
uH(QOpPMAIMU W COOTBETCTBYIOIIUX JAaHHBIX, HEOOXOIWUMBIX JJI BBITOJTHCHUS
y4eOHBIX U TIO3HABATEIBHBIX 33/1a4 OMPEIECIEHHOTO TUIIA, TPUOOPETEHUE OIBITA B
0o0JaCTH  WCTOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHNE KYJIbTYpOH aKTUBHOTO MCIIOJIB30BAHMS PA3IMUHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATEIFHO BHIOMPATH ONTUMANBHYIO (hOpMy TIpeacTaBieHus] HHPOpMAIUU U
WUTIOCTPUPOBATh pEIIaeMble 3a7a4dl  HECJIOXKHBIMU CXEMaMH, JharpaMmamu,
npyrumu popmMamu rpauku ¥ UX KOMOWHAIUSMUY;

yMEHHE HCMOJb30BaTh M AaHAJIM3UPOBaTh B Ipolecce YyuyeOHOW u
UCCIIEIOBATENLCKON NIeATEIbHOCTH MH(POPMAIIO O BIUSHUHM MPOMBIIICHHOCTH,
CENIbCKOTO XO3SCTBA W TPAHCIOPTa HA COCTOSIHHE OKPYXKArOIIeH MPHPOIHOM
CpeIIbl.

KoMMmyHuKaTHBHBIE YHHBePCcAJIbHbIE yYeOHbIE TeiiCTBHA:



yMEHHUsI 3aJaBaTh BOIPOCH (B Xoje auayiora U (WiIM) JUCKYCCHH) IO
CYILIECTBY 00CYKIaeMOi1 TEMBbI, (POPMYIUPOBATH CBOU MPENIOKEHHS OTHOCUTEIBEHO
BBINIOJIHEHUS MIPEAJIOKEHHON 3a/1a4K;

YMEHUS  NPEICTaBIATh  MOJYYEHHBIE  Pe3yibTaThl  MO3HABATEIbHOM
NEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JeJaTh MpPE3CHTALUIO
pE3yIbTATOB BBINOJHEHUS XHUMHYECKOTO 3KCIIEPUMEHTa (J1a00paTOPHOrO OMBITA,
JabopaTopHOI pabOTHI IO MCCIICTOBAHUIO CBOMCTB BEIIECTB, YICOHOTO MTPOCKTA);

yMEHUSI Y4EOHOrO COTPYJHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATEIIbHOM W MCCJIEAOBATEIbCKOW  JIESITENBbHOCTH IPU  PEUICHUU
BO3HMKAIOIIMX TPOoOJIeM Ha OCHOBE Yyué€Ta OOIIMX WHTEPECOB M COTJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPIMUHAIUS
COBMECTHBIX JCHCTBUM, OIpEACICHHE KPUTEPUEB II0 OLEHKE KadyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHe).

PeryisiTuBHBIE YHMBepCcaJbHbIe y4eOHbIe 1eHCTBUSA:

YMEHUE CaMOCTOSITEIBHO ONpPEAENATh LENU JeATEeIbHOCTH, MJIAHUPOBATh,
OCYUIECTBJIATh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOMpaTh Harbonee 3PPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33/a4, CaMOCTOSITEIbBHO COCTaBJSTh WIH KOPPEKTHPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEVMCTBUM TIPA BBINOJHEHUM 33JaHAW C Y4YETOM
MOJIYYEHUs] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTaX — BEIECTBAX M PEAKIMIX,
OLICHMBATh COOTBETCTBUE ITOJIyYEHHOIO PE3YyJIbTATa 3asBJIICHHOM LEIH, YMEHHE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIPE1JIaraeMble B YCIOBUU 3aJaHUMN.

HNPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpenMeTHBIX pe3yJbTaTOB II0 OCBOEHHUIO 00S3aTENIbHOTO
cCoJlep KaHMs, YCTAHOBJIEHHOTO JIaHHOW denepaibHON pabodeil mporpaMMoH,
BBIJICJISIIOT: OCBOEHHBIE OOYYalOUIMMHCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI
JNEUCTBUN, crnenupuyeckue g y4yeOHOro npeaMera  «XUMUsS», BHIIbI
NEATEIbHOCTH MO  MOJYYEHHUIO HOBOTO  3HAaHUS, €ro HWHTEpHpeTaluu,
npeo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyaIUsIX.

K koniry oOyuenus B 8 kjiacce npemMeTHbIe pe3yibTaTbl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAOIINXCS YMEHUM:

. PacCKpbIBATh CMBICT OCHOBHBIX XUMUYECKUX MOHSATUHI: aTOM, MOJIEKYJIa,
XUMUYECKUN JIEMEHT, ITPOCTOE BEIIECTBO, CII0KHOE BEIIECTBO, CMECH (0THOPOIHAS
Y HEOJHOPO/IHAS), BAJICHTHOCTh, OTHOCUTEIbHAs aTOMHAsI MU MOJIEKYJISIpHAsl Macca,
KOJIMYECTBO BEILECTBA, MOJIb, MOJIIPHAs Macca, MaccoBas JO0JIsI XUMHUYECKOIO
3JIEMEHTa B COCIUHEHHH, MOJIAPHBIA 00BEM, OKCHJ, KUCIIOTa, OCHOBAHHE, COJIb,
IEKTPOOTPHULIATENIBHOCTh,  CTENEHb  OKUCIEHWS, XUMHUYECKas  peakuus,
KJIacCU(pUKALMS PEaKlui: peakiuu COCIUHEHUS, PEAKINH Pa3I0KEHUs, PEeakuu
3aMEIICHHs, PEeaKIuu OOMEHa, 5K30- U JHIOTEPMHUYECKHE DPEAKIHH, TEIIOBOU
abdexT peakiuu, SAPO aroMma, IEKTPOHHBIM CIOW aroma, aTOMHas OpOUTalb,
paguyc aTomMa, XMMHAYECKasl CBSI3b, NOJISIPHAS. M HEMOJIAPHAsl KOBAJEHTHAs CBS3b,
WOHHAas CBSI3b, WOH, KaTUOH, AaHWOH, pacTBOp, MaccoBas JOJi1 BEIIECTBA
(MpoueHTHasE KOHLIEHTpaIusi) B PaCTBOPE;



L HITIOCTPUPOBATE B3dMMOCBA3b OCHOBHBIX XHUMHYCCKUX MOHATHUHA M
IPHUMCHATH 3TU IMOHATHUSA ITPHU OIMMCAHHUHN BCHICCTB U NX npeBpameHHﬁ;

. WCITOJIb30BAaTh XUMHUYECKYI0O CHUMBOJIMKY JJISI COCTaBJIICHHS (HOPMYJT
BEIIECTB U YPABHECHUN XMUMHUYECKUX PEAKIUN;
. ONpENENATh BAJEHTHOCTh aTOMOB  JJIEMEHTOB B  OWHApPHBIX

COCIMHEHUAX, CTEMEeHb OKHUCICHUS DJIEMEHTOB B OWHApPHBIX COCIUHCHUSX,
MIPUHAIICKHOCTH BEIIECTB K ONMPEACIEHHOMY KJIacCy COSAMHEHHH 1Mo (hopMyiam,
BUJI XUMHUUYECKOM CBSI3U (KOBaJICHTHAs M HOHHAs) B HEOPTAaHUUECKUX COCTMHEHUSIX;

. packpsiBath cmbich I[lepuommyeckoro 3akona JI. M. Menpaeneea:
JIEMOHCTPUPOBATH IOHUMAHUE IEPUOJUUECKON 3aBUCUMOCTH CBOMCTB XUMUYECKHUX
AJIEMEHTOB OT WX MOJIOKEeHUs B Ileproandeckoil cucTeMe, 3aKOHOB COXPaHEHUSA
MAacChl BEILIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-MOJICKYJIIPHOTO YY€HHS, 3aKOHa
ABorazapo;

. OMUCHIBATh U XapaKTepu30oBaTh TabiuuHyto dopmy llepumoanueckoit
CUCTEMbl XUMHUYECKHUX DJIEMEHTOB: pa3jauyaTh MOHATHUS «TJaBHas moarpymnma (A-
rpymnmna)» u «mnodounas noarpynna (b-rpynma)», manbie u OoJsiblIMe TEPHOIBI,
COOTHOCUTH 0003HaUYEHUsI, KOTOPhIC UMEIOTCA B Tabnuile «Ilepuoauyeckas cuctema
xuMu4eckux 3yeMeHToB [[. M. MenaeneeBa» C YMCIOBBIMU XapaKTEPUCTUKAMHU
CTPOCHHSI aTOMOB XMMHUYECKHUX DJIEMEHTOB (COCTaB W 3apsij sjpa, 0o0Iee 4uciio
AJIEKTPOHOB U PACHPEACIICHUE UX MO AJIEKTPOHHBIM CIIOSIM);

. KJIaCCU(UIIMPOBATh ~ XUMHUYECKHE  DJIEMCHTBI, HEOpPraHWYECKHe
BEIIIECTBA, XUMHUUCCKHE peakIuu (110 YHUCIy M COCTaBY YUYaCTBYIOIIUX B PEaKIUU
BEII[ECTB, M0 TETUIOBOMY (D PeKTy);

. XapaKTepru30BaTh (OMUCHIBATH) OOIINE XUMUUECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, TMOJATBEPXkKJAsi ONHCAHUE MPUMEpPAMH MOJICKYJISPHBIX
YPABHEHUM COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIINN;

. MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX
KaueCTBEHHOI'0 COCTaBa, BOBMOXKHOCTU MPOTEKAHUS XUMUUYECKUX MPEBpaIICHUN B
Pa3JIMYHBIX YCIIOBUSIX;

. BBIUYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJSIPHYIO MAacCChI
BEILIECTB, MACCOBYIO JIOJI0O XMMHYECKOTO 3JEMEHTa 1Mo (QopMysie COCIUHECHUS,
MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUYETHI IO YPABHEHHIO
XAMHUYECKOU PEAKIINH;

. MPUMEHATh OCHOBHBIC OIlEPAIIMU MBICIUTEIBHON JESTEIbHOCTH —
aHaJu3 M CHHTE3, CpaBHEHHUE, 0000IIeHHEe, CHCTeMaTH3alluio, KIacCHU(HUKAIHIO,
BBISIBJICHUE TPUYUHHO-CIICICTBEHHBIX CBSI3€U — JIJIs U3YUYEHHUS CBOMCTB BELIECTB U
XUMUYECKUX PEAKIHi, ECTECTBEHHO-HAYUYHbIE METOJbI TTO3HAHUS — HAOIOACHHUE,
U3MEPEHUE, MOACIUPOBAHUE, IKCTIEPUMEHT (PEaJIbHBIM U MBICIICHHBIN );

. CIENOBATh IIpaBWJIaM IIOJIb30BAHUSA XHMHUYECKOM TMOCYJIOM U
7a00paTOpHBIM 000pYyIOBaHUEM, a TaK)Ke MpaBUIaM OOpallleHUs C BEIIECTBAMU B
COOTBETCTBHHM C HHCTPYKIIUSMH I10 BBITIOJHEHHUIO JITA0OPATOPHBIX XWMHUYECKUX
OMBITOB MO TOJYYEHHUIO U COOMpPAHMIO Ta3000pa3HBIX BeEIIECTB (BOJIOpOJa H
KHCJIOpO/a), TPUTOTOBJIICHUIO PACTBOPOB C OMNPENEIEHHOW MAacCOBOM J1ojei



PacTBOPEHHOTO BEIIECTBA, INIAHUPOBATH U IIPOBOAUTH XUMUYECKUE IKCIIEPUMEHTBI
II0 PACIO3HABAHHUIO PACTBOPOB IIEJIIOYEHM M KHUCJIOT C MOMOIIBK) HHAUKATOPOB
(;makmyc, herondTarenH, METHIOPAHXK U APYTHE).

K koniry o0ydyenus B 9 kiacce rmpeiMeTHbIC pe3yJIbTaThl Ha 0230BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUYaIOIIUXCS YMEHHIA:

. pPacKphIBaTh CMBICI OCHOBHBIX XWMHYECKHX MOHSATHI: XMUMHYECKUI
DJIEMEHT, aTOM, MOJIEKYJIa, MOH, KaTHOH, AHHWOH, IPOCTOE BEIIECTBO, CIOKHOE
BEILIECTBO, BAIECHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb  OKHCIICHUS,
XUMHUYECKasl PEaKIUsl, XMMHUYECKasl CBsI3b, TEIUIOBOM A(PQPEKT peakiuH, MOJb,
MOJIIpHBIA O0BEM, PacTBOP, AJIEKTPOJIUTHI, HEAIEKTPOJIUTHI, NEKTPOIUTUUYECKAS
JUCCOLMAIUs, peaKllud HIOHHOTO 0OMEHa, KaTajln3aTop, XUMHUYECKOE PaBHOBECHE,
oOpatuMble ¥ HEOOpAaTUMbIE PpEAKIHMU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peaKkuMy, OKHUCIMTEIb, BOCCTAHOBUTEIb, OKHUCIECHHE U  BOCCTAHOBJICHHE,
alioTponus, aM(OTEpHOCTh, XUMHUYECKas CBI3b (KOBAJIEHTHAas, HWOHHA,
MeTaJuInYecKasi), KpUCTaUIMYecKas pemeTka, KOppO3us METaUIOB, CILUIABBHI,
CKOPOCTh XHMHMYECKOM PEAKLIHH, NPEAENIbHO Aomyctumas KoHueHtpamus [IJIK
BEILIECTBA;

. WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHYECKHX MOHATHH M
MPUMEHSATH ITH MOHATHS IPY OMUCAHUU BELIECTB U X MPEBPAIICHMIA;

. UCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJII COCTaBICHUS (HOpMYI
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

. ONpPENENATh BAJEHTHOCTh W CTENEHb OKHUCICHHS XUMHUYECKUX
JIEMEHTOB B COEAMHEHUSAX PA3JIMYHOIO COCTaBa, MPUHAUIEKHOCTh BEIECTB K
ONpeneNéHHOMY KJlaccy COeIMHEHUH 1o (opmyrnaMm, BHJI XUMHYECKOM CBS3H
(KOBaJICHTHAs, NOHHAsI, METAJJIMYECKAsl) B HEOPraHUYECKUX COCAMHEHUSX, 3apsi
MOHA M0 XUMHYecKoW (opMyie, XapakTep cpeabl B BOJIHBIX PAaCTBOPAX
HEOPTraHWYECKUX COEIMHEHHM, THUI KPUCTAIMYECKON PpEIETKH KOHKPETHOrO
BEILIECTBA;

. packpsiBath cMbich [lepuomnueckoro 3akona . M. MenneneeBa u
JEMOHCTPUPOBATh €r0 MOHWMAHME: ONMUCHIBATH M XapaKTEepU30BaTh TAOIUYHYIO
bopmy Ileproguueckoil cUCTEMbl XMMUYECKUX 3JEMEHTOB: pa3inyaTh MOHATHUS
«riaBHas noArpynna (A-rpymnmna)» u «rnobounas noarpynna (b-rpynna)», massie u
OoJbpIIME  TEPUOJIbl, COOTHOCUTH O0O0O3HA4Y€HMs, KOTOpbIE HMEIOTCS B
NEPUOANYECKON TabmuIe, C YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHUSI aTOMOB
XUMHUYECKHUX D3JIEMEHTOB (COCTaB M 3apsj] sjapa, oOllee YHUCIO 3JIEKTPOHOB U
pacrnpezielieHUe UX 110 3JIEKTPOHHBIM CJI0SIM), 00BACHATH OOILIIE 3aKOHOMEPHOCTH B
VU3MEHEHUH CBOMCTB 3JIEMEHTOB M UX COCIMHEHUI B IIPE/eiax MajblX IIEPUOJIOB U
[JIABHBIX MOJATPYIII ¢ YYETOM CTPOEHHUS UX aTOMOB;

. KJIAaCCU(PUIIMPOBATh  XUMUYECKHE  DJIEMEHTbl, HEOPraHUYEeCKHUEe
BELIECTBA, XUMUYECKHE PEAKIMUU (IO YUCITYy M COCTAaBYy yYacTBYIOIIMX B peakLUU
BEUIECTB, [0 TEMJIOBOMY 3(PQeKTy, N0 H3MEHEHHMIO CTENEHEH OKHUCICHUS
XMUMHYECKUX JIEMEHTOB);



. XapaKTepu30BaTh (OMUCHIBATDH) O0IIKE U CIIEUPUIECKUE XUMUYECKUE
CBOMCTBA MPOCTBIX M CIJIOKHBIX BELIECTB, MOATBEPKIAs OMUCAHUE IPHUMEPAMH
MOJIEKYJIIPHBIX U MOHHBIX YPABHEHHI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI;

. COCTABJISITh YPAaBHEHHUS 3JEKTPOJIUTUYECKON JMCCOLMALNH KHUCIOT,
HIEJIOYEN U COJIEH, MOJTHBIE U COKPAIIEHHBIE YPABHEHUS PEAKLIUI HOHHOTO OOMEHa,
YPAaBHEHUSl PEAKLMil, MOATBEPKAAIOUIMX CYLIECTBOBAHUE TIE€HETUYECKOM CBSI3U
MEXy BEIIECTBAMH Pa3JIMYHBIX KJIACCOB;

. PacKpbIBaTh CYUIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUn
MOCPEJICTBOM COCTABIICHHMSI DJIEKTPOHHOTO OajaHCa 3THX PeaKiuid;

. MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTHU OT UX CTPOCHUS,
BO3MOKHOCTH MPOTEKAHUS XUMUYECKUX TIPEBPAILICHUN B PA3IMYHBIX YCIOBUSAX;

. BBIYHCIIATH OTHOCHUTEJIBHYIO MOJEKYJSIPHYIO U MOJISIPHYXO MacChl
BELIECTB, MAaCCOBYIO JOJII0 XHMHUYECKOTO 3JIEMEHTa Mo (opMylie COEAUHEHUS,
MacCOBYIO JIOJIF0 BEIIECTBA B PAacTBOpPE, MPOBOJAUTH PacdEThl MO YPAaBHEHUIO
XAMHUYECKON pEeaKIuy;

. coONI0aTh MpaBUiia TMOJb30BaHUA XHMHUYECKOW TMOCYAOW W
7a00paTOpHBIM O0OpPYAOBAaHHEM, a TaK)Ke IpaBUia OOpaIlEHUsl C BEIIECTBAMHU B
COOTBETCTBUM C WHCTPYKIMSMHU IO BBINOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OMBITOB MO TOJYYEHUIO M COOHMpPAHUIO Ta3000pa3HBIX BEIIECTB (aMMHUaKa |
YIJIEKUCIIOTO Ta3a);

. IPOBOJUTh PEAKIMH, [OATBEPKIAOIIME KadyeCTBEHHBIM COCTaB
pa3IMuYHBIX BEIIECTB: PAclO3HABATh ONBITHBIM MyTEM XJIOPUJ-, OPOMHUI-, HOAU-,
KapOoHat-, pocdar-, CUIMKaAT-, CyIb(aT-, THAPOKCUI-UOHBI, KATHOHBI AMMOHHUS U
VOHBl M3YYEHHBIX METAJUIOB, NPUCYTCTBYIOIIME B BOJHBIX pacTBOpax
HEOPTraHWYECKUX BEUIECTB;

. IPUMEHATH OCHOBHBIE OIEpAallMM MBICIUTEIBHON JIE€ATEIBHOCTH —
aHaqu3 W CHHTE3, CpaBHEHUE, OOOOIIEHHE, CHUCTEeMaTU3AINIO, BBHISIBJICHUE
NPUYUHHO-CJIEICTBEHHBIX CBSA3€H — I U3YUYEHUS CBOMCTB BEUIECTB M XUMUYECKHUX
peakiMii, eCTeCTBEHHO-HAYYHbIE€ METOJIbl MO3HAHUSA — HaOJI0JIeHue, U3MEpPEHHE,
MOJICJIUPOBAHUE, IKCIEPUMEHT (peaibHbIi U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUJIACC
KoanuyecTBO 4YacoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (HU(POBDbIE)
KonTposabHubie IpakTuyeckue
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThbI padoThbI
Paznea 1. [lepBoHayajibHbIe XMMUYECKHE TOHATHS
XuMust — BakHas 00J1acTb

11 €CTEeCTBO3HAHUS U 6 ) bubnuorexa [IOK

) MPAaKTUYECKOU NEeATEIbHOCTH https://m.edsoo.ru/7f41837¢

YyeJIOBEKa

12 BemecTBa 1 XuMudeckue 75 1 bu6nmorexa LIOK

' peaKIum https://m.edsoo.ru/7f41837¢

Hroro no pazneny 31

Pa3nen 2. BaxkHeiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Boznyx. Kucnopon. Ilonstue g 1 bubmuoreka [IOK

' 00 okcumax https://m.edsoo.ru/7f41837¢c
27 Bogopon. Ilonsitue o 12 ) bubmmnoreka HOK

’ KHCIIOTaX U COJIAX https://m.edsoo.ru/7f41837¢
)3 Boga. PactBopsl. [lonsitue 06 g | ) bubmuoreka [IOK

) OCHOBAHUX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIACChI 17 ] 1 bubmuoreka [JOK

' HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837c

Hroro no pazneny 45

Pazpnen 3. Ilepnoanueckuii 3axkoH u Ilepuoguyeckasi cucrema xumniyeckux 3j1eMeHToB /I. U. MenneneeBa. CTpoeHue aToMoB.
Xumuueckas cBsizb. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIEC PeAKIIHU




3.1

3.2

[Tepuonuueckuii 3aKOH U
IIepnonnueckas cucrema
XHMHUYECKUX djieMeHToB /1. U.
MenneneeBa. CTpoeHue aroma

XuMHuyecKas CBI3b.
OKHUCIINUTENRHO-
BOCCTAHOBUTEIBHBIE PEAKIIUU

Hroro no pazneny

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

10

15

25

102

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41837¢

bubnuoreka [IOK
https://m.edsoo.ru/7f41837¢

bubnuoreka [IOK
https://m.edsoo.ru/7f41837¢




9 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHue pa3jesioB U TeM uu(ppoBbIe
Ne i/ P Konrpoabnsie IIpakTHyeckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypcsl
Pasnea 1. BemecTBo M XuMH4yecKkmne peakuun
L1 [ToBTOpeHwue u yriayOneHrue 3HaHUH 5 1 bubnuoreka [IOK
' OCHOBHBIX Pa3/esioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
' peaximi https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAS JUCCOLHAITHSI. 9 | 1 bubnnoreka [JOK
' XHUMHUUYECKUE PEAKLIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 18
Paznen 2. HemeTaibl M X coeIMHEHUS
21 OO11ast XapaKTepUCTHKA XUMHUECKUX 4 1 bubmuoreka [OK
' anemeHToB VIIA-rpynmnsl. ['anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTeprucTUKa XUMHYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 bubamorexa LOK
’ py - eP https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO0mras XxapakTepruCcTUKa XUMHYECKUX
23 aneMeHToB VA-rpynnsl. A30T, pocdop u ux 7 1 bubmmorexa [TOK
' PYHIBL: ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO011ast XapaKTepUCTHKA XUMHUECKUX
2.4 anemeHToB [VA-rpynnsl. Yriepon n 8 1 2 bubmorexa [IOK
' . py ) post https://m.edsoo.ru/7f41a636
KPEMHHUHN ¥ UX COCTUHECHUS
Hroro no pazneny 25




Pa3gen 3. MeTaJlJIbI M MX COeAUHEHUS

bubnunorexa LIOK
3.1 06 7| 4
HIE CBOHCTRA METAILIOB https://m.edsoo.ru/7f41a636
3.2 Baxuelinime MeTaibl 1 UX COSTUHEHUS 16 Bubmaorexa ITOK
https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pa3jnen 4. Xumus u okpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU YEJIOBEKA 3 bubnnorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 2 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoxa Kontpoabnbsie IlpakTHueckue
n/n Bcero U3YYEeHUS o0pa3oBaTe/ibHbIE
padoThbI padoThbI
pecypcbl
| ﬁHCTPYKTa)K o T1]35 B KaOMHETE XUMUHU. | Bu6miorexa IJOK
POAMCT XUMHH. 0> XHMHI B HH3HH 02.09.2025  https://m.edsoo.ru/ff0d210c
YyeJIoBeKa.
) T 1 bubnunoreka LIOK
ca 1 petnectsa 02.09.2025  https:/m.edsoo.ru/ff0d210c
3 n 1 bubmuoreka [IOK
OIATHE O METOAX TOSHAHIL B XHMHUHI 03.09.2025  https://m.edsoo.ru/ff0d227¢
[Tpaktiueckast padora Ne 1 «IIpasuia
4 paboTel B Jabopatopun M TPUEMBI | 1 bubmmnoreka HOK
oOparieHus c 1a00paTOpHBIM 09.09.2025  https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM)
5 Yucrele BemiectBa U cMecu. CocoOb! 1 bu6nunorexa LIOK
paszueneHus cMecei 09.09.2025  https://m.edsoo.ru/ff0d26ca
§ HIE)aI(TI/IquKaﬁ pav60Ta Ne 2 | | Bu6miorexa LIOK
(«rasieliere CMeC(EH (na mpuvepe 10.09.2025  https://m.edsoo.ru/ff0d28c8
OUMCTKHU TTOBAPEHHOU COJIN)»
7 A 1 bu6mmoreka IIOK
TOMPLH MOJICHRY BT 16.09.2025  https://m.edsoo.ru/ff0d2a6¢c
] % 1 but6mmorexa [IOK
HMITHECKHE SIICMEHTBL 16.09.2025  https://m.edsoo.ru/ff0d2be8
9 3Haku (cMMBOJIBI) XUMHYECKUX 1 bubnmnorexa [JOK
3JIEMEHTOB 17.09.2025 | https://m.edsoo.ru/ff0d2be8




bu6nmmoreka [IOK

10

Hpocteie u croxibie BeiecTsa 23.09.2025  https://m.edsoo.ru/ff0d2a6¢

11 A bubnuorexa [{OK
TOMHO-MOJICKYIAPHOS YACHHC 23.09.2025  https:/m.edsoo.ru/f0d2d50

12 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. bubnmoreka [IOK
Xumuueckasi popmyoia. 24.09.2025  https://m.edsoo.ru/ff0d2eae

13 BaneHTHOCTL aTOMOB XUMHYECKUX bu6nmmoreka [IOK
2JIEMEHTOB 30.09.2025 @ https://m.edsoo.ru/ff0d2eae

14 0 bubnuorexa [JOK
THOCHTCILHAT ATOMHA Macea. 30.09.2025  https:/m.edsoo.ru/ffod323c

15 0 bubnuoreka [{OK
THOCHTEIbHAM MOTICKYIIIpHAd Macta 01.10.2025  https:/m.edsoo.ru/ffod323c

16 MaccoBas JIOJIs XUMHYECKOTO bubnuoreka [IOK
3JIEMEHTAa B COCAMHECHUU 07.10.2025 | https://m.edsoo.ru/ff0d350c

17 MaccoBas JIOJIsS XHMHYECKOTO bubnunoreka LIOK
3JIeMEHTAa B COCAMHEHUU 07.10.2025 | https://m.edsoo.ru/ff0d350c

18 K M bubnuoreka [{OK
OMMICCTRO BELIECTRA. MIOIb. 08.10.2025 | https://m.edsoo.ru/ff0d5230

19 M bubnuoreka [{OK
ofvipHas Macca 14.10.2025 @ https://m.edsoo.ru/ff0d5230

20 o bubmuoreka [IOK
HBHHCCKHIE H XUMUACCIKUC ABTCHUA. 14.10.2025 @ https://m.edsoo.ru/ff0d37fa

1 x bubmuoreka [IOK
HMITACCKAZ peaKiiis 15.10.2025 @ https://m.edsoo.ru/ff0d37fa

2 [Ipu3Hakn # yCIOBHS HPOTEKAHUSA bubmuoreka [IOK
XUMHYECKUX PeaKui 21.10.2025  https://m.edsoo.ru/ff0d3al6

23 3 bubnuotexa [JOK
AIKOH COXPATICHI Macehl BEMECTS. 21.10.2025  https://m.edsoo.ru/ff0d3b88




bu6nmmoreka [IOK

24
RMMHCCKHE YPABHCHILA 22.10.2025 https://m.edsoo.ru/ff0d3b88
s BerunciieHuss  KONMYECTBA,  MAaccChl Bu6muorexa LOK
BemeClea 110 YPaBHCHHAM XUMHHCCKHIX 05.11.2025 | https://m.edsoo.ru/ff0d5708
peakiui
y BrrunciieHus — KOJIHMYECTBa,  MAacChl Bu6muorexa LOK
BCICCTBA T10 YPABHCHHAM XHMHIHCCKHIX 11.11.2025  https:/m.edsoo.ru/ff0d5708
peakuui
27 Knaccudukanus XaMUYeCKUX peaKiiui bubnunoreka LIOK
(coenuHeHus, pa3I0KECHHS) 11.11.2025  https://m.edsoo.ru/ff0d3f34
28 Knaccudukanus XaMUYECKHX peaKIiui bu6nmorexa LIOK
(3amereHus, oOMeHa) 12.11.2025  https://m.edsoo.ru/ff0d3f34
29 M. B. JloMOHOCOB — yu&HBbIii- bubmmorexa LIOK
SHIIUKJIONEINUCT. 18.11.2025 | https://m.edsoo.ru/ff0d40c4
30 0606 N bubnunoreka LIOK
ODTICHHIE 1 CHCTEMATHSALHA SHAMIH 18.11.2025  https:/m.edsoo.ru/ff0d40c4
31 KonrtponsHas pabora Ne 1 mo Teme bubmorexa LIOK
«BeliecTBa 1 XUMHUYECKHE PEAKIII 19.11.2025 @ https://m.edsoo.ru/ff0d4290
3 Bosayx — cmech rasoB. CocraB bu6morexa [JOK
BO3/1yXa. 25.11.2025 | https://m.edsoo.ru/ff0d448e
33 Kucinopoq — 21eMEHT W mpocToe bubnmorexa [IOK
BerectBo. O30H 25.11.2025  https://m.edsoo.ru/ff0d448e
34 dusnyeckue ¥ XUMHYECKHE CBOMCTBA Bu6muorexa [OK
KHCIOPOZA  (PEaKiuH  OKMCICHH, 26.11.2025 https://m.edsoo.ru/f0d4614
TOpEHUE).
35 m 6 bubmuoreka [IOK
OHATHE 0b OKCHax 02.12.2025 | https://m.edsoo.ru/ff0d4614




CnocoObl mONTydyeHHUs: KHUCIOpoAa B

36 5 bub6nmmoreka [IOK
HabOpatopuit H - MPOMBIILICHHOCTH. 02.12.2025  https://m.edsoo.ru/ff0d497a
[TpumeHneHue kucaopoa
TennoBoit  3hdexT  XUMHYECKOU

37 peaKuuu, MOHSTHE 0 bubmmoreka [JOK
TEPMOXMMHYECKOM YPaBHEHUH, IK30- U 03.12.2025  https://m.edsoo.ru/ff0d4790
OHIOTEPMUUYECKUX PEAKITUIX

38 gomm]so (uedth, yromp wu évleTaH). Bu6muorexa LIOK

ArPASHCHIE BOSAYXA, CLOCODBL €ro 09.12.2025  https://m.edsoo.ru/ff0d4c4a
IPEIOTBPAIICHHS

% Hrp[aKTquCKaﬂ pagOTa Ne 3 mo Teme Bu6muorexa LIOK
«OTYHCHHC 1 CODMPARME KHCTOPOAd, 09.12.2025  https://m.edsoo.ru/ff0d4ae2
U3YYCHHE €r0 CBOMCTBY

40 Bomopon — »aieMeHT W MpocToe bu6nmorexa LIOK
BelecTBo. Haxoxnenue B npupoje 10.12.2025  https://m.edsoo.ru/ff0d4dd0

41 dusnueckue U XUMUYECKHE CBOMCTBA bubmmoreka [JOK
Bojiopoja. [[puMenenne Bojopoaa 16.12.2025 | https://m.edsoo.ru/ff0d4dd0

47 0 bubmmoteka IIOK

OHATHE O KheoTax 16.12.2025  https://m.edsoo.ru/ff0d50d2

43 n bubnuoreka [{OK

OFFITHE O cobx 17.12.2025  https:/m edsoo.ru/f0d50d2

44 CnocoObl  monyyeHuss BOAOpoOJa B bubmmnoreka HOK
naboparopuun 23.12.2025  https://m.edsoo.ru/ff0d4dd0

45 HIP[aKTI/I‘-IeCKaSI pa660Ta Ne 4 mo Teme BuGanorexa [IOK
(OIYHICHHE M CODMPATHE BOAOPOA, 23.12.2025  https://m.edsoo.ru/ff0d4f42
W3Y4YEHHUE €r0 CBONCTBY»

46 Monspublii  00b€M  ra3oB. 3aKoH bubmuorexa [IOK
ABoraapo 24.12.2025 | https://m.edsoo.ru/ff0d542e

47 MonsipHblii  00b€M  Ta30B.  3aKoH bubmuoteka [JOK
ABoraapo 30.12.2025  https://m.edsoo.ru/ff0d542¢




Borauciennss 00bEMa, KOJHMYeCTBa

43 bub6nmmoreka [IOK
BeLiectsa rasa 1o ero HgBe.(.: THOMY 30.12.2025 @ https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WM 00BEMY
Brruncienus o0béMa, KOJIHMYECTBa Bu6mnorexa LIOK

4

? BeLiectsa rasa 1o ero HgBe.(.: THOMY 13.01.2026 = https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA I 00BEMY
Brruncienus 00BEMOB Ta30B MO Bu6mnorexa LIOK

50 YPABHCHITIO PCAKIIHI Ha OCHOBE 3aKoHa 13.01.2026  https://m.edsoo.ru/ff0d5708
00BEMHEBIX OTHOIIECHHUM ra30B T — ’
Brrunciienus 00BEMOB Ta3oB IO Bu6miorexa IOK

31 YPABHCHHUIO PCaKIH Ha OCHOBE 3aKOHA 14.01.2026  https://m.edsoo.ru/ff0d5708
00BEMHEBIX OTHOIIECHHUH ra30B T — ’

57 dusnueckue U XUMHUYECKHE CBOMCTBA bubmmoreka [JOK
BOJBI 20.01.2026  https://m.edsoo.ru/ff0d587a

53 C . bubnuoreka [IOK

OCTaB OCHOBATHIL 20.01.2026  https:/m.edsoo.ru/ff0d59e2

54 n 5 bubnuoreka [{OK

OHATHE 0O HHAUMKaTopax 21.01.2026 | https://m.edsoo.ru/ff0d59e2

55 Bopna kak pactBoputens. HacbieHnHbie bu6mmoteka IIOK
Y HEHACBIILICHHBIE PACTBOPHI. 27.01.2026  https://m.edsoo.ru/ff0d5b40

bu6nunorexa LIOK

36 Maccosas o BemecTsa B pactsope 27.01.2026 | https://m.edsoo.ru/ff0d5b40
[Tpaktuyeckas pabora Ne 5 mo teme

57 «IIpuroroBienue pacTBOpOB c bubmmnoreka HOK
ONpEAECNEHHON  MacCoOBOM  JIOJNEH 28.01.2026  https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEMIECTBA»

58 O00011IeHNE U CHCTEMATU3ALU 3HAHU bubnunorexa LIOK
o TeMe "Kucnopoxa. Bomopon. Bona 03.02.2026  https://m.edsoo.ru/ff0d5eba

59 Kontponbhaast pabora Ne 2 mo Tteme bubmuoteka [JOK
«Kucnopoz. Bonopoa. Bonga» 03.02.2026 = https://m.edsoo.ru/ff0d6342




Okcuapl:  cocTaB, KiaccupuKaims,

bu6nmmoreka [IOK

60
HOMEHKJIaTypa 04.02.2026  https://m.edsoo.ru/ff0d664e
61 [lomy4yeHnue KUCIOTHBIX, OCHOBHBIX W bubmmoreka [JOK
aM(OTEpPHBIX OKCHJIOB 10.02.2026  https://m.edsoo.ru/ff0d664e
62 XUMHYECKHE CBOMCTBA KHCIOTHBIX, bubnmoreka [IOK
OCHOBHBIX U aM(OTEPHBIX OKCHJIOB 10.02.2026 = https://m.edsoo.ru/ff0d664e
63 OcHoBaHHUsI: COCTaB, Kiaccu(ukaims, bu6nmmoreka [IOK
HOMEHKJIaTypa 11.02.2026  https://m.edsoo.ru/ff0d67ca
64 I . bubnunoreka LIOK
OIYHCHIE OCHOBAIHH 17.02.2026  https://m.edsoo.ru/ff0d67ca
65 x . . bubnuoreka [{OK
FIMHACCIHE CBONCTRA OCHOBANHH 17.02.2026  https://m.edsoo.ru/ff0d67ca
66 Kucnoter: cocraB, ximaccudukanus, bu6nmorexa LIOK
HOMEHKJIaTypa 18.02.2026  https://m.edsoo.ru/ff0dfee2
67 i bubnunoreka LIOK
OITYHICHHE Kot 24.02.2026  https://m.edsoo.ru/ff0dfee2
68 x . bubnuoreka [{OK
HMITICCKHE CBOHCTBA KHEIOT 24.02.2026 = https://m.edsoo.ru/ff0dfee2
69 Comu  (cpenHue):  HOMEHKIATYpa, bubmuoreka [IOK
CIOCOOBI TONyUYEHUs 25.02.2026  https://m.edsoo.ru/00ad9474
70 C ' . bu6morexa [JOK
OJIM (CpesIHuEe): XMMUYECKHE CBOICTBA 03.03.2026 = https://m.edsoo.ru/00ad9474
[TpakTuueckast padbora Ne 6. Pemenue
71 DKCIEPUMEHTAIBHBIX 3a/ad 10 TEeMeE bubnunorexa LIOK
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX 03.03.2026  https://m.edsoo.ru/00ad9b7c
COEIMHEHUIN»
7 [eHeTH4YecKasi CBSA3b MEXIY KiIaccaMu bubmoreka IIOK
HEOPraHUYECKUX COCTMHEHUI 04.03.2026  https://m.edsoo.ru/00ad9a50




I'eneTmueckas CBI3b MCXKIY KiacCaMu

bu6nmmoreka [IOK

73
HEOPraHUYECKUX COCIMHEHUI 10.03.2026 = https://m.edsoo.ru/00ad9a50
. 0O0001enue u C{/'I(C)TCMaTI/I?)aI_[I/I}I 3HAHUNA Bu6mmorexa [OK
1o reme CHOBHbIC “n KIacehl 10.03.2026 | https://m.edsoo.ru/00ad9cb2
HEOPraHUYECKUX COCTMHCHUI
s O000menue u Cf/'IgTCMaTI/ISaI_II/ISI 3HaHUH Bu6muorexa LOK
1o reme CHOBHbIC “n [TaceRt 11.03.2026 | https://m.edsoo.ru/00ad9cb2
HEOPTaHMYECKUX COSMHCHUN
e 'I'<OOHTp0JII>Ha$I pabora Ne 3 mo Tteme Bu6muorexa LOK
CHOBHBI® KIIACCH HEOPratiiccrux 17.03.2026  https:/m.edsoo.ru/00ad9e1a
COeNMHEHUH
- [TepBble  TOMBITKH Knaclcjnquaunn Bu6muorexa LOK
XUMITICCRIX  9TCMCHTOB. 1IOWATHE O 17.03.2026  https:/m.edsoo.ru/00ad9ffa
rpynmnax CXOIHBIX 3JIEMCHTOB
- gepnomzmeCKHH 3aKOH u Bu6morexa [IOK
CPHOITHICCKAL CHCTEMa XIMITHCCKHIX 18.03.2026 = https://m.edsoo.ru/00ada52¢c
anemenToB /I. 1. Menaeneera
79 n bubnuoreka [{OK
CPUOJIBL, TPYHIIBL, TOATPYIIIBL 31.03.2026  https://m.edsoo.ru/00ada52¢c
30 Crpoenue atomoB. CocTaB aTOMHBIX bubnnoreka [JOK
anep. 31.03.2026 @ https://m.edsoo.ru/00ada342
]1 T bu6mmoteka IIOK
SOTOIIbI 01.04.2026 @ https://m.edsoo.ru/00ada342
o Crpoenue 3neKTp0H}§,1x O6OJ‘IO‘I€I§ Bu6mmorexa [OK
ATOMOB  5JICMCHTOR cproHeECKon 07.04.2026 @ https://m.edsoo.ru/00adabbc
cuctemsl J[. 1. Menaeneera
0 Ctpoenue BHGKTpOHI;}:IX OﬁOJ‘IO‘lCIf Bu6morexa LIOK
ATOMOB  3JICMEHTOB CpHOAHICCKOn 07.04.2026 @ https://m.edsoo.ru/00ada6bc
cucteMmsl /. 1. MeHaeneeBa
34 XapakTepucTuka XUMHUYECKOTO bubmuoteka [JOK
SJIEMEHTA TII0 €ro IOJOKEHUIO B 08.04.2026 | https://m.edsoo.ru/00ada824




[lepuoauueckoit  cucreme [. U.
Menneneena

XapakTepucTuka XUMHYECKOIO
JJIEMEHTa [0 €ro TMOJIOKEHUIO B

bu6nmmoreka [IOK

85
Ilepuonunueckonn  cucreme [ . 14.04.2026  https://m.edsoo.ru/00ada824
Meunpgeneena
3nauenue Ilepuogumueckoro 3akoHa
36 JUIS pa3BUTHUA HAyKU U npakTuku. . 1. Bu6muoteka [JOK
MenneneeB — y4€HBIM, MNemaror u 14.04.2026 | https://m.edsoo.ru/00ada96e
rpakJIaHUH
87 DJIEKTPOOTPULIATETLHOCTD aToOMOB bubnuoreka [{OK
XHUMHYECKHX 3JICMEHTOB 15.04.2026 | https://m.edsoo.ru/00adaab8
88 " bubnuoreka [IOK
OHHA XHMHIHCCKA CBAD 21.04.2026  https://m.edsoo.ru/00adac34
89 " bubnunoreka LIOK
OFHHA XHUMHHECKAA CBASh 21.04.2026  https://m.edsoo.ru/00adac34
90 KoBajneHTHas mnossipHas XUMHUYECKas bubmuoreka [IOK
CBSI3b 22.04.2026  https://m.edsoo.ru/00adaab8
91 KoBasieHTHAs HENONsApHAS XUMHAYECKAST bubmuoreka [IOK
CBSI3b 28.04.2026  https://m.edsoo.ru/00adaab8
9 M bu6mmoteka IIOK
CTATITHACCRAT XHMITIECKas CBAD 28.04.2026 | https://m.edsoo.ru/00adaab8
O00011eHNEe U cCUCTEMATHU3AIIA 3HAHUI
93 no Tteme  «CtpoeHme  aToma. bubmorexa LIOK
Xumuyeckasi — cBsi3b»/Beepoccuiickas 29.04.2026  https://m.edsoo.ru/00ad9cb2
poBepoyHas pabora
O00011eHNEe U cUCTEMATH3aIIAA 3HAHNI BuGmmorexa IJOK
94 "
o TEME Crpoenne aToMa. 05.05.2026  https://m.edsoo.ru/00adb33c

XumMuyeckas cBsa3b"




Kontponbnas pabora Ne 4 mo Tteme

bub6nmmoreka [IOK

1
95 «CTpoeHHeuaTOMa' XHMICCKas CBA3E) 05.05.2026 | https://m.edsoo.ru/00adb486
/ Beepoccuiickast mpoBepodHasi paboTa
96 C 1 bu6nmoreka [IOK
TCHCHb OKHCICHIA 06.05.2026 | https://m.edsoo.ru/00adae28
97 C 1 bubnuorexa [IOK
TCHCHD ORHCIICHHA 12.05.2026 = https://m.edsoo.ru/00adae28
98 OKHUCINTEIHLHO-BOCCTAHOBUATEIILHEIE 1 bu6nmmoreka [IOK
peakuuu 12.05.2026  https://m.edsoo.ru/00adb076
99 OKHCITUTEIIbHO-BOCCTAHOBUTEIIHHBIC | bubnuoreka [{OK
peakuu 13.05.2026 | https://m.edsoo.ru/00adb076
100 0 1 bubnuorexa [IOK
KHCIHTEII 1 BOCCTAHOBHTCH 19.05.2026  https://m.eds0o.ru/00adb076
101 0 1 bubnuoreka [{OK
KHCIIHTEIHI 1 BOCCTAHOBHTEIH 19.05.2026  https://m.edsoo.ru/00adb076
102 PesepBubiit  ypok. OO0o00menue u | bubnnorexa [JOK
cucTeMaTHu3alus 3HaHui 20.05.2026  https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 102
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9 KJIACC

KoaundecTBO 9acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrtposbubie IIpakTHnueckue
n/n Bcero U3yYEeHUS o0pa3oBaTe/ibHbIE
padoThbI padoThbI
pecypchl
I1 I .
H:pﬁgﬂﬁzzzigf crcTeMa XI/IMI/II{geacI;(;{X 1 Bubmorexa LOK
pron 02.09.2025  https://m.edsoo.ru/00adb59e
anemenToB /I. 1. Menaeneera
3
2 cgg;gfr eplj(?dcbjﬁqec;lx P;ihg;}éf{iig 1 Bubmiorexa OK
.. 03.09.2025 | https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Kinaccupukanus ©  HOMEHKJIATypa 1 bubnunoreka LIOK
HEOPraHWYECKUX BEIIECTB 09.09.2025 | https://m.edsoo.ru/00adb7e2

4 Bunpl XUMHUYECKOH CBSI3M W THIEI 1 bu6nmorexa LIOK
KPUCTAJUIMYECKUX PEHIETOK 10.09.2025 | https://m.edsoo.ru/00adbac6
Konrponbnas pabora Ne 1 mo teme

5 «IloBrOopeHne u yriyOieHue 3HAHUN 1 1 16.09.2025
OCHOBHBIX Pa3/eNIOB Kypca 8 Kiacca»

6 Knaccudukanus XuMU4ecKiX peakiui 1 bu6mmoteka IIOK
10 Pa3JIMYHbIM MPU3HAKAM 17.09.2025 | https://m.edsoo.ru/00adbcb0
ITo € 0 CKopoc €CKOi

7 ealjcﬂTI:IH HOH}IIfH/IIZ oTI/Iro;/I(gll"\gl{lll{Hi E 1 Bubmaorexa LIOK
PeaKIHH. 23.09.2025  https://m.edsoo.ru/00adbe9a
TEeTEPOTEeHHBIX PEAKIIMIX
[TonaTHE 0 XMMUYECKOM PAaBHOBECHH.

] @DakTOphl, BIHAKOLIME HA CKOPOCTH 1 bu6muoreka [JOK
XMMHYECKOW PEAKIUH M TO0JO0KEHUE 24.09.2025 | https://m.edsoo.ru/00adc28¢
XUMHUYECKOTO PAaBHOBECHUSI

9 OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIC 1 bubmuoreka [IOK
peakuun 30.09.2025  https://m.edsoo.ru/00adcade




Teopus AJIEKTPOJIUTUYECKOMN

10 muccoranm. CuibHBIE W clla0ble Bubmorexa LIOK
' 01.10.2025 | https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
11 HNounble ypaBHEHUS peaknid Bubmzorexa HOK
07.10.2025 | https://m.edsoo.ru/00add448
X o
12 ocf{hgizli;l;nz CBZ];ZH; T: aCTaI;I;IICeJ:I?/ITﬁ olg Bubmorexa LIOK
o pea 08.10.2025 | https://m.edsoo.ru/00add5d8
AJIEKTPOJIUTUICCKON JTUCCOITUAITUT
, fHeMI;I:;ﬁgEHCﬁBOﬁCTBa coJled B CBesg BuGmorexa LIOK
peal . 14.10.2025 | https://m.edsoo.ru/00add8b2
JIEKTPOJIUTUICCKON JTUCCOITUAITUT
14 [TonsiTne o ruzponuse couen Bubmiorexa LIOK
15.10.2025 | https://m.edsoo.ru/00add9d4
15 O6o01meHne u CHCTEeMaTH3aIUs bubnuoreka [IOK
3HAHUN 21.10.2025  https://m.edsoo.ru/00addd12
16 [TpakTuueckas paborta Ne 1. «Pemenue bubmmoreka [JOK
AKCHEPUMEHTAIBHBIX 33724 22.10.2025 | https://m.edsoo.ru/00addbfa
17 O06o06meHne " CHCTEeMaTH3aIHs bubnuoreka [{OK
3HaHUU 05.11.2025 | https://m.edsoo.ru/00addd12
K o 2
8 | Oneomreoon mcoa BrGmorera LIOK
p . AT 11.11.2025 | https://m.edsoo.ru/00addecO
XYMUYECKUE PEeaKIui B PACTBOPAX»
19 | Xomemooo cemrormn i moon, Bbmiorexa LIOK
p P 12.11.2025 | https://m.edsoo.ru/00addfe2
XJIopa
X . C
20 X;hjﬁgzglfgg OHCB0171(:0TJ1135211HaﬂHOJII< H:::{):Ig’ bubmorexa LIOK
’ y ’ 18.11.2025  https://m.edsoo.ru/00ade104
IPUMEHEHUE
IT 0 Ne 2
21 «IP[?)?ITI:I{:Z(IJ/IKeaﬂ p?oﬁzlioﬁo KT/I(;JI?TI\:? brbmorera [IOK
y ’ 19.11.2025 | https://m.edsoo.ru/00ade348

U3y4YEHUE €€ CBOMCTBY




Brrancnenus 110 YPaBHCHUAM

bubnunoreka LIOK

22 XHMHHCCKHX PEAKIITH, CCII OIUH 13 25.11.2025  https://m.edsoo.ru/00ade488
peareHTOoB JIaH B U30BITKE
23 OOmass xapakTepHCTUKa 3JIEMEHTOB bubmmoreka [JOK
VIA-rpynmsl 26.11.2025  https://m.edsoo.ru/00ade64a
AJIOTpOnIHBIE MO Ka CEpBI.
24 HZio;TKI;eIII{II{/II;I ce;l)vllal IIL/IH;I;HCOS;I/II/IHeHHII;IB; Bubmnorexa HOK
N 02.12.2025  https://m.edsoo.ru/00ade64a
npupoje. XMMHUYECKHUE CBOMCTBA CEPBI
75 CepoBogopoji, cTpoeHue, (hu3nIecKue bubnnoreka [JOK
U XMMUYECKHE CBOMCTBA 03.12.2025  https://m.edsoo.ru/00ade802
36 e 1 NivORE ChOTCTBN Bu6miorera LIOK
’ 09.12.2025  https://m.edsoo.ru/00adea28
PUMEHEHUE
XHWMHUYECKUE PEAKLUH, JIEKAINUE B
OCHOBE TMPOMBIIUIEHHOTO0  crocoba
27 IIOJTyYEHUS CEpHOU KHCJIOTBI. bubnuoreka [IOK
XuMuueckoe 3arpsi3HEHUE 10.12.2025  https://m.edsoo.ru/00adec8a
OKPYXAaIoIIEel Cpeabl COCIUHEHUSIMHU
cepbl
8 Beruucnienue MaccoBoi JOMM BBIXOJA bu6mmoreka IIOK
MPOAYKTA PEaKIUU 16.12.2025  https://m.edsoo.ru/00adec8a
OOmas XapakTepuCTHKa DSJIEMEHTOB
29 VA-rpynnsl. A30T, pacnpocTpaHEHHE bubmmnoreka HOK
B IpUpo/Jie, (PU3NUECKHUE U XUMHUECKHE 17.12.2025  https://m.edsoo.ru/00adeeat
CBOMCTBA
30 oo caoiicrsa, monyaene buGmiorera LIOK
’ Y 23.12.2025  https://m.edsoo.ru/00adf004
MIPUMEHEHUE
5 lonyeenme anmasa, sy ero BuGnorexa LIOK
' - 1Y 24.12.2025  https://m.edsoo.ru/00adf180

CBOUCTB»




A3oTHas kucnora, e€ (Qusmueckue u

bubnunorexa LIOK

32 XMMHYECKHUE CBOMCTBA 30.12.2025  https://m.edsoo.ru/00adf306
Hcnonp3oBanre HUTPATOB U COJIEH
aMMOHHSI B KayecTBE MHHEPAJIbHBIX
33 yao0peHuii. XumMudeckoe 3ar1£13HeHHe Bubmaorexa ITOK
L 13.01.2026 | https://m.edsoo.ru/00adf518
OKpYXaroIiei cpelapl COeNUHEHUSIMU
azora
®ochop. Oxcn ochopa (V) mu
34 @ocgogHaﬂ KI/ICiOTg) (£)1)H3II)/I‘ICC(KI/I)G u Bubmorexa LOK
L 14.01.2026 | https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MMOJTYyUYECHUE
Hcnonb3oBanue GpocdaroB B Ka4eCcTBE
35 MUHEPATBHBIX y1oOpeHui. Bbu6mmoteka [JOK
3arpsi3HeHUe  OPUPOJHOM  cperbl 20.01.2026  https://m.edsoo.ru/00adfc20
dbocdaramu
VYrnepon, acrmpoCTpaHeHUe B
36 HpHpI(Q)I{Ie[ q)nsllzqecgne E XUMHYECKHE bubmorexa [JOK
PN 21.01.2026  https://m.edsoo.ru/00adfd9c
CBOICTBa
Oxkcuapl yriaeposaa, ux (pusmueckue u
37 XAUMUYECKHUE CBOICTBA. bu6mmoteka IIOK
DKoJIOTnYecKue po0IeMBI, 27.01.2026  https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKcUJoM yraepoaa (IV)
38 YronbpHas KUCI0Ta ¥ €€ COU bubmoreka LOK
28.01.2026 | https://m.edsoo.ru/00ae006¢
[IpakTuueckas pabora Ne 4 mo Teme
39 "IloslyueHne  yrJeKucioro  rasa. bubmmnoreka HOK
KauectBennast peakuust Ha kapOoOHaT- 03.02.2026 | https://m.edsoo.ru/00ac027¢
noH"
[TepBoHauanbHBIE MOHSATHUS 00
40 OplPaHI/IT-IeCKI/IX BEIIECTBAX Kak o bubmorexa [JOK
04.02.2026 | https://m.edsoo.ru/00ae054e
COEIMHEHUSIX yIiiepoaa
. bubnunorexa LIOK
4l KpemHuii i ero coeamenns 10.02.2026  https://m.edsoo.ru/00ae080a




[IpakTuueckas pabora Ne 5. Pemenue
AKCIIEPUMEHTANIbHBIX 337a4 10 TeMe

bu6nmoreka [IOK

42 «Baxnelmme HeMeTallIbl W HUX 11.02.2026  https://m.edsoo.ru/00ae0bf2
COETUHEHUS
Kourponbaas padora Ne 3 mo Teme

43 «Baxg{eﬁmne P HEMETAIBI W  HX Bubmorexa HOK

17.02.2026  https://m.edsoo.ru/00ae0el8
COETUHEHUS
OO0mast XxapakTepUCTHKa XMMHUYECKUX
3JIEMEHTOB — METAILIOB.

44 Merannuyueckas CBSI3b u bubnuoreka [{OK
MeTaJlJInyecKas KpUCTaJUTMYEeCKast 18.02.2026 | https://m.edsoo.ru/00ael103e
pemwérka.  dusznyeckue  CBOWCTBA
METAJLIOB
XHUMHUYECKHE CBOMCTBA  METAJUIOB.

45 DNEKTPOXUMHUYECKUM pan Bubmiorexa IOK

N 24.02.2026  https://m.edsoo.ru/00acl156
HaIpsHKEHUH METaJNIOB
Oo61ue CIIOCOOBI MOJTy4YEHUS
MetajutoB. CriaBbl. BoluuciieHus 1o
46 YPAaBHEHUSM XHMHUYECKUX PpEaKIUil bubmoreka LOK
’ 25.02.2026 | https://m.edsoo.ru/00ael156
€CIM OJMH W3 PEareHTOB COJEPKHUT
pUMeCcH
47 [ToHsATHE O KOPPO3UH METAILIOB bubmorexa [JOK
03.03.2026 | https://m.edsoo.ru/00ac1278
bu6mmoteka IIOK

48 IHenourpie meTab! 04.03.2026 | https://m.edsoo.ru/00ael14b2

49 Okcuabl U TUIAPOKCUABI HATPUA W bubnnorexa [JOK
KaJus 10.03.2026 | https://m.edsoo.ru/00ael14b2

50 [IlenoyHo3emMeNnbHBIE  METAUIBI  — bubnuotexa [JOK
KaJIbIIMA U Mardui 11.03.2026  https://m.edsoo.ru/00ael5e8

51 Bakneiue coeauHeHNUS KaJlbIUs bubnnorexa LIOK

17.03.2026 | https://m.edsoo.ru/00ael5e8




0O0001menue u CUCTEMATU3ALUA

2| snaumit 18.03.2026
53 JKéctkocTh BOABI M CHOCOOBI €€ bubmuorexa [IOK
YCTpaHECHUS 31.03.2026  https://m.edsoo.ru/00ac1886
o |Rommas et 26 6 o e Busorea 10K
" a s 01.04.2026  https://m.edsoo.ru/00aelae8
YCTpaHCHHS
. bubnunorexa LIOK
>3 Amomumui 07.04.2026  https://m.edsoo.ru/00aelc64
56 AmdoTepHble CBOWCTBa OKcHIa U Bbu6mmotreka [JOK
THApOKCHA 08.04.2026  https://m.edsoo.ru/00aelc64
bubnuoreka [{OK
>7 Keneso 14.04.2026  https://m.edsoo.ru/00ae1d86
53 OKcHUIbl, TUIPOKCUIBI U COJIM KeJie3a bubnunoreka LIOK
(I1) u sxene3a (III) 15.04.2026  https://m.edsoo.ru/00ae35¢6
59 O06oOmenrne W CHCTEMaTH3alus
3HAHUM 21.04.2026
[Tpaktuyeckas pabora Ne 7. Perenue
60 OKCIIEPUMEHTAJILHBIX 3a7a4 IO TeMe bubnnorexa [JOK
«Baxueinme  Metauibl W HX 22.04.2026 | https://m.edsoo.ru/00ae3de8
COCTUHCHUSY
Berancnenus o ypaBHEHUSIM
XUMUYECKHX pPEaKIui, €Cau OOUH U3
61 peareHToB JaH B U30BITKE WIH bubmmnoreka HOK
CONEPXKUT TpUMECH. BbruncieHus 28.04.2026  https://m.edsoo.ru/00ael750
MAacCOBOM JOJIM BBIXOJA MPOAYKTa
peaxkiuu
62 O0001mmenne u CUCTEMATH3AINA
3HAHUM 29.04.2026
KontponpHas pabota Ne 4 mo teme
63 «Baxueiiime  Metamiel 0 M HX 05.05.2026

COCOUHCHU A




64 BemectBa u Marepuabl B 1 bubmmoreka [JOK
MOBCETHEBHOM KU3HU YEIOBEKA 06.05.2026 | https://m.edsoo.ru/00ae3f50
65 XUMHUYECKOE 3arps3HCHUE 1 bubnmnoreka HOK
OKpYXaIoIIe cpeabl 12.05.2026 | https://m.edsoo.ru/00ae4270
66 Ponn XUMUHU B penieHnu 1 bubmmoreka [JOK
IKOJIOTHYECKUX MPOoOIeM 13.05.2026  https://m.edsoo.ru/00ae4270
67 PezepBubiit  ypok. O0o00meHue wu 1 bubnmnoreka HOK
cUCTEeMaTH3alus 3HaHUH 19.05.2026 | https://m.edsoo.ru/00ac0d0a
63 PesepBubiit  ypok. O0o0mieHue u 1 bubanoreka [JOK
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IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJbBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI

8 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTarTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPpaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs

1

IIo Teme: ((HepBOHaanBHI)IG XUMHNYCCKHUEC ITIOHATHUA»

1.1

pPacKpbIBaTh CMBICII OCHOBHBIX XHMHMUYECKHX TMOHSITHUH: aTOM, MOJIEKYJa,
XUMHYECKUIA 3JIEMEHT, MPOCTOE BEIIECTBO, CII0)KHOE BEIECTBO, CMECH
(omHOpOHAS ¥ HEOJHOPOJIHAS), BaJICHTHOCTh, OTHOCUTEJIbHAS aTOMHAS U
MOJIEKYJISIpHasE Macca, KOJIMYECTBO BEIeCTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas J0JIs1 XUMUUYECKOTO JIEMEHTA B COSUHEHUH, MOJISIPHBIA 00BEM,
XUMHUYECKas peakius, KiacCu(puKalus peakiuil: peakluud COeIUHEHHUS,
peaKuy paslIoKEHUs, PEaKIUy 3aMEIICHUs, Peakiuu OoOMeHa, IK30- U
SHAOTEPMHUUYECKUE peaKUuu, TerioBol dddexT peakmuu, pacTBop,
MaccoBas JI0JIsI BelIecTBa (MPOIEHTHAs KOHIICHTPAIIKsI) B paCTBOPE

1.2

1.3

1.4

WJUIFOCTPUPOBATH  B3aMMOCBS3b OCHOBHBIX XUMHUYECKHX IIOHATHH U
IIPUMEHATH OTU NTOHATHUSA IIPU ONMCAHUU BEILECTB U UX IIPEBPAILCHUI
UCIIOJIb30BaTh XUMHYECKYI0 CHMBOJMKY JJIsi COCTaBieHUs (opmy
BEILECTB U YPABHEHUN XUMUYECKUX PEAKLIUN

PACKpBIBATh CMBICII 3dKOHOB COXPAaHCHHA MACChbI BEIICCTB, IMMOCTOAHCTBA
COoCTaBa, aTOMHO-MOJICKYJIAPHOT'O YYCHHs, 3aKOHA ABOF&JIpO

1.5

OMnpeacATbL BAJICHTHOCTb ATOMOB 3JICMCHTOB B 6I/IHapHI>IX COCIMHCHUAX

1.6
1.7
1.8

KJIacCU(UIUPOBATh XUMHYECKHE peakuuu (0 YHUCIy U COCTaBy
YUYacCTBYIOIIMX B pEaKIMH BELIECTB, 110 TEII0BOMY 3(PdeKTy)

BBIUUCIIATE OTHOCUTCIIBHYIO MOJICKYJISIDHYIO U MOJIIDHYRO MACChI BEIICCTB

BBIYUCIIATH MACCOBYIO JOTI0 XHUMHYECKOTOo J3JieMeHTa 1o ¢opMyie
COCIMHEHMSI,

1.9
1.10

BBIUUCIIATE MACCOBYHO JOJIIO BCHICCTBA B PACTBOPC

IPUMEHSATh ECTECTBEHHOHAayYHble METObl MO3HaHUS — HaOJIIo/eHue,
U3MepeHue, MOIETUPOBaHUE, SKCIIEPUMEHT (pealibHbII U MBICIIEHHBIN)

[To Teme: «BaxkHeimme npeaCcTaBUTENN HEOPTAHMYECKUX BEIIECTBY

2.1

2.2

PaCKpbBIBATG CMBICII OCHOBHBIX XHMHYECKHUX MMOHSITHM: OKCHJ, KHCJIOTa,
OCHOBAHHUE, COJIb

ONpPEAEIATh IPHUHAUIEKHOCTh BELIECTB K ONpEAECNEHHOMY Kjaccy
coeuHeHui no popmysam
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KJIacCU(UIIUPOBATh HEOPTAaHUYECKUE BEIIECTBA
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XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XUMHUYECKHE CBOWCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIasl ONMCAaHUE TPUMEPAMHU MOJIEKYJISIPHBIX
YPAaBHEHUHN COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLIUN

2.5

IMPOTrHO3UPOBATH CBOMCTBaA BC€IICCTB B 3aBUCHMMOCTHU OT UX Ka4CCTBCHHOI'O
COoCTaBa, BO3MOXXHOCTHU MPOTCKAHUA XHMHUUYCCKHUX npeBpameHHﬁ B
Ppa3IMYHbIX YCIIOBHUAX




2.6

CJIeZIOBATh MPABUIIaM MTOJIb30BAHMSI XUMHUECKOM IMOCYA0H U JTaO0OpaTOpHBIM
o0opy/soBaHUEM, a Tak)Ke INpaBUiiaM OOpallleHusi C BelleCTBaMU B
COOTBETCTBHMM C MHCTPYKIUSMH TIO BBIOJHEHHIO J1a0OpaTOPHBIX
XUMHYECKHUX OIBITOB IO MOJYUYEHHUIO U COOMPAHUIO T'a3000pa3HbIX BEIIECTB
(BoOpOa M KHMCIOpPOJA), MPUTOTOBIEHUIO PAaCTBOPOB C OIpeEnEIEHHON
MaccoBOW J10JIell pacTBOPEHHOTO BEUIECTBA, IUIAHUPOBATh U MPOBOAMTH
XMMHUYECKHE SKCIEPUMEHTHI IO paclo3HaBaHUIO PAacTBOPOB IIEJIOYEH U
KHCIIOT C IMOMOIIBI0O HHAUKATOPOB (JIakmyc, GpeHon(TalenH, METUIIOPaHXK

U pyrue)

2.7

IIPOBOJIUTH PaCYETHI 110 YPABHEHHUIO XMMHUYECKOM pEeaKIuu

ITo Teme: «llepunonnueckuii 3akoH u Ilepruoanyeckas cucreMa XUMUYECKUX
anementoB JI. M. MenneneeBa. CTpoeHrHe aTOMOB. XHMMHUYECKas CBS3b.
OKHCIUTENEHO-BOCCTAHOBUTEIILHBIC PEAKIIUN)

3.1

PACKpPBIBATL CMBICII OCHOBHBIX XHMHYCCKHUX IMOHSTHM: AApO aroma,
3HeKTp0HHHI>i clIon aToMa, aTOMHasd Op6I/ITaJ'IB, paanyc atoMa, XUMHUYCCKaA
CBA3b, moJrsIpHas n HCTIOJIAPpHAA KOBaJICHTHAaA CBA3b,
QJICKTPOOTPpULIATCIIbHOCTh, HMOHHAA CBA3b, MOH, KaTHUOH, AaHHWOH, CTCIICHb
OKHCJICHUA

3.2

33

KHaCCI/IQ)I/IHI/IpOBaTb XUMHNYCCKHEC DJICMCHTBI

ONUCHIBATh M XapakTepu3oBaTh TaOnuunyo ¢opmy Ileproandeckoii
CHCTEMBl XMMHYECKHX OJIIEMEHTOB: pa3jMyaTh MOHATHS «TJaBHAs
noarpynmna (A-rpynna)» u «mnodounas noarpynmna (b-rpymnmna)y», «Mmanbsie» u
«00JIbIIINE» NEPUOBI
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packpsiBaTh cMmbichn I[lepunonnueckoro 3akona J[.M. Menneneesa:
JEMOHCTPUPOBATh MOHMMAHHE NEPUOJIUYECKONW 3aBUCHUMOCTU CBOMCTB
XUMHUYCCKUX DJICMCHTOB OT UX ITIOJIOKCHHUS B HCpI/IOI[H‘{eCKOfI CHUCTEMCE

3.5

COOTHOCHUTB 0003HAaueHMsI, KOTOpbIe UMetoTCs B Tadiuue «I[lepuonnyeckas
cucreMa xumudeckux »daemeHTtoB .M. MenneneeBa» ¢ 4YHMCIOBBIMU
XapaKTePUCTHUKAaMHU CTPOEHUS! aTOMOB XHMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsa  sjpa, oOlee YHCIO AJIEKTPOHOB M paclpeiesieHue WX I0
AJIEKTPOHHBIM CJIOSIM)

3.6

OMpPEACIIATh CTCIICHL OKUCJIICHUA 3JICMCHTOB B 6I/IHapHBIX COCINMHCHUAX

3.7

ONpeAeNsATh BHJI XUMHYECKOM CBsS3M (KOBaJIEHTHas M MOHHas) B
HEOPraHUYECKUX COCAUHEHUAX

9 KVIACC

Kon
NpoBePSIEMOro
pe3yjabTarTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTI'O 00111er0 00pa3oBaHus

1

[To Teme: «BelecTBO M XUMUYECKasi PEAKIIUs

1.1

PaCKpbIBATb CMBIC]I OCHOBHBIX XHMHYECKUX IIOHITHH: pacTBop,
AJIEKTPOJIMTHI, HEINEKTPOJMTHI, DJICKTPOJUTHUECKAs  JUCCOIMAIINS,
peaKiuu HMOHHOTO OOMEHa, KaTalu3aTrop, XHWMHUYECKOE pPaBHOBECHE,
oOpaTuMble u HeoOpaTuMbIe peakIuu, OKHCITUTEIBHO-
BOCCTAHOBHUTCIIbHBIC PCAKIIMH, OKHCJIUTCIIb, BOCCTAHOBUTCIIb, OKHCJICHUC




U BOCCTAaHOBJIGHHE, AJIOTPONHs, aM(pOTEPHOCTh, XUMHUECKas CBA3b
(KoBaJIeHTHasi, MOHHAs, MeTaJuIM4ecKas), KpHCTalNIMuyecKas peléTka,
CIUIaBbl, CKOPOCTb XMMHUYECKON peaKkIUU

1.2

1.3

1.4

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX TIOHATHH U
MPUMEHSITh 3TH MOHSATHUS IIPH ONMCAHUU BEIICCTB M UX MPEBpaIleHUN
COCTaBJISATh yPaBHEHHUS JJCKTPOJIMTHYCCKON JAMCCOIUAIIMM KHCIIOT,
eJI0Uei U COJIEH, MOJTHBIE U COKPAIEHHBIC YPABHEHUS PEeaKIIHii MOHHOTO
oOMeHa

pPacKpblBaTh CYIIHOCTb OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX peaKLUn
MIOCPEJICTBOM COCTABJICHUS SJICKTPOHHOTO OalaHca STHX peakuuit

1.5

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XMMHUYECKOM pEeaKIuU

IIo temam: «Hemeramnabpl M HX COCAUHEHHUSI» M «MeTalubl U HUX
COCANHCHUA»

2.1

2.2

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHEUU(PUIECKHE XUMHUECKUE
CBOMCTBA IIPOCTBIX M CJOXHBIX BEILECTB, IOATBEPXKAAs ONUCAHHE
IIpUMEpaMu MOJIEKYJIIPHBIX M HOHHBIX YPaBHEHHH COOTBETCTBYIOIIHX
XMMHMYECKHUX PEaKIi

COCTaBJISITh YPABHCHUA peaKHHﬁ, IMOATBCPIKAAIOIMIUX CYIIECCTBOBAHNC
TCHETHYCCKOM CBS3U MCXKAY BCHICCTBAMU PA3JIMYHBIX KJIIACCOB
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MPOrHO3UPOBATh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHU,
BO3MOXXHOCTU TNIPOTEKAaHUSI XMMHMUYECKHUX MPEBPALICHUNA B Pa3IUYHBIX
YCIOBHSAX
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CledoBaTh  MpaBWwiIaM  TOJIB30BAHUS  XMMHUYECKOM  TOCYIOW |
nabopaTopHbIM 000pyZOBaHHEM, a TakXKe IMpaBWiIaM OOpalIeHus C
BEIIECTBAMH B COOTBETCTBUU C HWHCTPYKIHUSMH IO BBITOJTHEHHUIO
1ab0pPaTOPHBIX XUMHYECKHX OIBITOB IO TMOJIYYEHHID U COOUpaHHIO
ra3000pa3HBIX BEHIECTB (aMMHUAKa U YTJIEKUCIIOTO ra3a)

2.5

3.1

IIPOBOJUTHL  PEaKLMM, IOATBEPKIAIOIIME KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEUIECTB: pAaClO3HABATh OIBITHBIM MYTEM XJIOpUA-, OpoMus,
oA, kapooHat, pocdar, cuiamkar, cyiab(ar, THAPOKCUIMOHBI, KATHOHBI
aMMOHMUS, MOHBI H3YYEHHBIX METAJUIOB, IMPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEILECTB

ITo Teme: «XuMHsI U OKpYXKarolIasi Cpeia»

pacKpbIBaTh CMBIC OCHOBHBIX xumuueckux nonstui: [IJIK BemiecTsa;
KOppO3HsI METAJIOB

3.2

MPUMEHATh OCHOBHBIE OTIEPAIIH MBICIIUTEIIHON JESTEIFHOCTH — aHAIN3
U CHUHTE3, CpaBHEHHUE, OOOOIIeHHe, CHCTeMAaTU3allui0, BBIIBICHUE
MPUINHHO-CIIEACTBEHHBIX CBSI3€H — JJII M3Yy4YCHHsS] CBOWCTB BEIIECTB U
XUMUYECKUX PEAKIUN; €eCTeCTBEHHOHAy4YHbI€ METOAbl MO3HAHUS —
Ha0II0/IeHNEe, U3MEPEeHHE, MOJCIHPOBAHNUE, SKCIIEPUMEHT (peaabHbI U
MBICJICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

8 KVIACC

Koxa

HpOBepﬂeMbIﬁ JIEMEHT COACPKaHUSA

1
1.1

HepBOHa‘IaJIBHBIe XHUMHUYCCKUEC ITOHATHUA

[Ipenmer xumuu. Poinb XMMHUM B KU3HU YeIOBEKa. XUMHUA B cUCTeMe Hayk. Tena u
BelecTBa. Pu3nueckue CBOMCTBA BEIIECTB. ATperaTHOE COCTOSIHUE BEILIECTB

1.2

1.3

Ilonstue o MCTOJAaX IIO3HAHHA B XHWMHH. Yucteie BC€IICCTBaA U CMECCH. CnocoObl
pasaciICHUs cMmecent

ATOMBI U MOJIEKYJIbl. XUMUYECKUE 3JIEMEHTbI. CUMBOJIbI XUMUYECKUX 3JIEMEHTOB.
IIpocThie U cnoxHBIE BeleCTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE

1.4

Xummnueckasi ¢opmyna. BareHTHOCTP aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cOCTaBa BellecTB. OTHOcUTENbHAs aroMHass Macca. OTHOCUTENbHAs
MOJIEKYJIsIpHas Macca. MaccoBast 10JI1 XMMUYECKOI0 JJIEMEHTa B COCUHCHUH

1.5

1.6

1.7

KomuyectBo BemectBa. Moib. MossipHast Mmacca. B3auMocCBsI3b KOJIMUECTBA, MacChl
U YHUCJIa CTPYKTYPHBIX CIWHHMII BelecTBa. Pacuérel mo QopmyliaM XUMHUYECKHX
COCIUHEHUN

duznyeckue 1 XMMHUYECKUE ABJICHUSA. XUMUYECKas peaKlMs U €€ MPU3HAKU. 3aKOH
COXpaHEHHsS Macchl BEUIeCTB. XHUMHUYecKHe ypaBHeHMs. Kiaccudukanus
XUMHUYECKHUX peakluil (COeMHEHNs, pa3I0oKeHus, 3aMelIeHNs], OOMEHa)

XUMHUECKUH HKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOH MOCYIOH, ¢ MpaBUIaMU
paboThl B 1abopaTopun U npuéMamu oOparieHus ¢ 1abopaTopHbIM 000pyI0BaHHUEM,
U3y4eHHe U oNnucaHue (PU3NYECKUX CBOMCTB 0Opa3l0B HEOPraHUYECKUX BEIIECTB,
HabOmoieHue (u3nyeckux (MJIaBJIeHHE BOCKa, TasHHE JIbJja, paCTUPAHUE caxapa B
CTyIKE, KHUIEHHE U KOHJEHCAlUs BOJbl) M XUMHUYECKUX (TOpEeHHE CBEYH,
MPOKATMBAHNE METHOM MPOBOJIOKH, B3aUMOJICUCTBUE MeEJIa C KUCIOTOMN) SIBICHUH,
HaOJroleHWe M ONKMCAaHUE MPU3HAKOB MPOTEKAHUs XUMHUECKUX peaKIui
(paznoxxeHue caxapa, B3aMMOJECIHCTBHE CEpHON KHCIOTHI C XJIOpUIOM Oapus,
paznoxxenue ruapokcuna meau(ll) mpu HarpeBaHuu, B3auMoJIEiCTBHE >Kele3a ¢
pactBopoM conu menu(Il), mzydenue crmocoOoB pazaeneHusi cMmecerd (C MOMOIIBIO
MarHuTa, (WIbTPOBaHHE, BBIIAPUBAHUE, JUCTWUIALMSA, Xpomartorpadus),
NPOBE/ICHUE OYHMCTKH MOBAPEHHOHN CONM, HAOJIOJCHWE M ONMUCAHWE PE3yJIbTAaTOB
IPOBE/ICHUS OIBITA, WJUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHMsS MAaccChl, CO3JaHHe
MojieIe MOJIEKYJI (IIapOCTePKHEBBIX )

Baxnerive npeIcTaBuTeIn HEOPraHMYEeCKUX BEIIECTB

2.1

Bo3nyx — cmech razoB. Cocras Bo3ayxa. Kuciaopoa — aneMeHT U mpocToe BEIIECTBO.
Haxoxnenue xuciopoga B mpupone, (usnueckue M XUMHUYECKHE CBOWCTBA
(peakuu ropenusi). Oxcunwl. [Ipumenenue kwuciopoga. CrocoObl TOTYyYCHHS
KHCTIOpOJiIa B Ja0OpaToOpuM ¥ TPOMBIIUIEHHOCTH. KpyroBopoT Kuciopojia B
npupoje. O30H — aIoTporHas MoaudUKaIMs KUCIOpoaa

2.2

TennoBoil >3PPeKT XUMHUUECKONW peakIy, TEPMOXUMHYECKUE YpaBHEHHUS, IK30- U
SHIOTEPMHUUYECKHE peaKkuMH. TOIUMBO: yroib M MeTaH. 3arpsi3HEHHE BO31yXa,
yCUJICHHE TapHUKOBOTO 3¢ ekra, pazpylieHne 030HOBOTO CI0s

23

Bonmopon — smemeHT M mpoctoe BemiecTBO. HaxoskaeHwe Bomopoaa B TPHPOJE,
du3nyuecKre 1 XuMHYECKHE CBOMCTBA, MPUMEHEHHE, CIOCO0bI NomyueHus. Kucnotel u
conu
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MonsipHblii 00bEM ra3oB. Pacu€Tel Mo XUMHYECKUM YPaBHEHUSIM

2.5

®dusnueckue cBorcTBa BoAbl. Boxa kak pactsopureins. PactBopsl. HacslenHsie u
HEHACBILICHHBIE pPacTBOpPHI. PacTBOopuMOCTh BemectB B Boxe. MaccoBas nois
BELIECTBA B pacTBOpe. XUMHUYECKUE CBOMCTBA BOIbl. OcHOBaHMsl. Posb pacTBOpoB B
IIPUPOLE M B JKU3HM uenoBeka. KpyroBopor Boabl B Npupoje. 3arpsA3HEHHE
IpUpOAHBIX BoA. OXpaHa ¥ 0YMCTKA IPUPOAHBIX BOA

2.6

2.7

2.8

2.9
2.10

2.11

Knaccudpukanus Heopranmueckux coenuHenuit. Oxcunbl.  Knaccudukanus
OKCHUJIOB:  cosieoOpa3yroniue  (OCHOBHBIC, KHUCIOTHBIC, aMdoOTepHbIE) U
HeconeoOpasyrone. Homenknatypa okcuaoB. Dusznueckue H XUMHUYECKHE
cBoiicTBa okcuoB. [loyueHne okcuaoB

OcnoBanus. Knaccudukanust ocHOBaHMI: MIETOYM U HEPACTBOPUMBIE OCHOBAHUSI.
Homenkiiarypa ocHoBanuii. du3znyeckue M XUMHUYECKUE CBOWCTBA OCHOBAHHIA.
[Tonyyenue ocHOBaHUI

Kucnotel. Knaccudukanuss xucnor. Homenkiarypa kucinor. dusuueckue u
XMUMHUYECKUE CBOMCTBAa KHCIOT. Psag aktuBHocTu MeTauioB H.H. Bbekerosa.
[TomyyeHue KucIoT

Comu. Homenkmarypa coseit. ®dusnuecknue W XUMHUYECKHE CBOMCTBA COJIEH.
[Tonyuenue conen

I'eneTnyeckas cBs3b MCXKAY KilaCCaMU HCOPTaHUYICCKHUX COCJIMHEHU I

XVMHUYECKUH KCIIEPUMEHT: KAYECTBEHHOE OIIPENIEIICHUE COJIEPKaHUs KUCII0pOia B
BO3/yX€, IOJIy4YeHHE, COOMpaHKe, paclio3HABaHUE U U3yYEHHE CBOMCTB KHCIOPO/a,
HaOJr0IeHNe B3aUMO/IEHCTBHS BEILIECTB C KMCIOPOJOM U YCIOBHUS BOZHUKHOBEHUS
U TpeKpalleHus ropeHus (moxapa), O3HaKOMJIEHHE ¢ OOpa3laMu OKCHIOB H
OIKCaHKE UX CBOWCTB, OJy4YeHHE, COOMpaHue, paclio3HaBaHUE U U3yUeHHE CBOICTB
BOJIOpoJa (ropeHue), B3aumojielictsue Bojgopoaa ¢ okcuaom meau(Il) (BozmoxHo
UCIOJIb30BaHUE BUIEOMATEPUANIOB), HAOIIOeHHE 00Pa31I0B BEIIECTB KOJIUYECTBOM
1 Monb, uccnenoBaHue OCOOEHHOCTEW PpAacTBOPEHMs BEILECTB C Pa3IMYHOU
pPacTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C OIPEAEIEHHON MAacCOBOM JOJIEU
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJECHCTBHE BOJbl C MeTaulaMU (HATpueM H
KaJbllieM) (BO3MOXHO  HCIIOJIb30BAaHHE  BHAECOMATEPHAJTIOB),  ONpeieleHue
PacTBOPOB KUCIIOT M ILEJI0YEH C IOMOIIBI0 HHANKATOPOB, UCCIIEI0OBAaHUE 00pa3LioB
HEOPraHMYECKUX BEIIECTB PA3IMUYHBIX KJIACCOB, HAOMIOIEHNE N3MEHEHHS OKPACKU
WHJIUKATOPOB B PACTBOPAX KUCIOT M LIENOYEH, N3yUYEHNE B3aUMOJIECHCTBHS OKCHJIA
menu(Il) ¢ pactBopoM cepHOWH KHCIOTBHI, KHCIOT C MeETalIlaMH, pEeaKIHi
HEWUTpalIM3aliy, IOJIYyYEHUE HEpPACTBOPUMBIX OCHOBAaHWW, BBITECHEHHE OJIHOTO
MeTajljia APyTUM U3 pacTBOpa COJIM, PEIIEHUE SKCIIEPUMEHTANIBHBIX 3a7a4 110 TEMeE
«BakHelmue Ki1accbl HEOPraHMYECKUX COSUHEHUI»

ITepnonnueckuii 3akoH u [lepuonnueckas cuctema XUMHUYECKUX 3ieMeHToB J1.1.
Mengeneesa. CtpoeHue aToMoB. XUMHUYECKas CBA3b. OKUCINTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU

3.1

[lepBble NMOMBITKM KIacCU(PUKAIMM XUMHUECKUX 3JIeMEeHTOB. [loHsATHE O rpymmax
CXOJIHBIX JJIEMEHTOB (IIEJIOYHbIE M IIEJOYHO3EMENIbHbIE METaJlIbl, TaJOreHBI,
UHEpPTHBIE Ta3bl). OIJIEMEHTHI, KOTOphle 00pa3yloT aMmdoTepHble OKCHIBI H
TUAPOKCHUIBI

3.2

[lepuonuueckuii 3akoH. Ilepmogmyeckas cuctemMa XUMHYECKUX 3eMeHToB J[.U.
MenneneeBa. Koporkonepuoanass u ummHHONepuoaHas (opmsl Ilepuoanyaeckoii
cucrembl xumudeckux dnaeMmeHToB .M. MenneneeBa. Ilepuoabsl W Tpymmbl.
®u3nuecKuil CMBICI MOPSIAKOBOTO HOMEpPa, HOMEPOB MEpUOAA U TPYMIIbI AJI€MEHTa




3.3

3.4

Crpoenue aromoB. CoctaB aToMHbIX snep. M3oromsl. OnexTponbl. CTpoeHue
JIEKTPOHHBIX ~ 000JI0YeK aToMOB  HepBbIX 20 XMMHMYECKMX 3JEMEHTOB
Ilepuognueckoit cucremsr JI.JMI. MenneneeBa. XapakTepuCTHKa XUMUYECKOIO
3JIEMEHTa 1O ero nojoxkeHuto B [lepuoauyeckoii cucreme .M. MenneneeBa

3aKOHOMEPHOCTM M3MEHEHMsI paJuyca aTOMOB XHMHUYECKHUX 3JEMEHTOB,
METaJUIMYECKUX U HEMETANIMYECKUX CBOMCTB MO IPYINaM U NEpHojaM. 3HaYeHUe
Ilepuonnueckoro 3akoHa u [lepuonnueckoi CUCTEMbl XUMUYECKUX 3JIEMEHTOB IS
pa3BuTHs Hayku U npakTuku. .M. MeneneeB — yu€HbIl U rpaXKJaHUH

3.5

3.6

Xumuueckass  cBsi3b.  KoBajieHTHast  (monisipHass W HEMOJIApHAsi)  CBSI3b.
DIIEKTPOOTPULIATEIILHOCTh XMMUYECKUX 3JIEMEHTOB. MlOHHAas CBA3b

Crenenp okwuciacHUS. OKHCIUTEILHOBOCCTAHOBUTEIIHLHBIE PCaKIu. HpOHCCCH
OKHCJICHHUS B BOCCTaHOBIICHUS. OKUCIUTEIN U BOCCTAHOBUTEIN

3.7

XUMHUYECKUHN IKCIIEPUMEHT: U3yUeHUE 00pa3lioB BEIIECTB METAJUIOB U HEMETAJUIOB,
B3aMMOJICHCTBHE THIPOKCH/IA [IMHKA C PACTBOPAMU KHUCIIOT U LIEI0Ye, TpOBEACHHE
OMBITOB, WUIIOCTPUPYIOIIMX  TPUMEPHl  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu pa3ioKeH!s, COSTUHEHHS)

9 KJIACC

Kon
1

1.1

1.2

1.3

1.4

IIpoBepsieMblii JJIEMEHT COACPKAHUSA
Bemectso n xumnueckast peakuus. Ilopropenue

[lepuonnueckuii 3akoH. [lepronnueckas cucrema XMMHYECKHX 3yemMeHTOB JI.H.
MenneneeBa. CrpoeHue aToMoB. 3aKOHOMEPHOCTM B HM3MEHEHHHM CBOWCTB
XUMHUYECKUX JIEMEHTOB MEPBBIX TPEX MEPUOAOB, KANIUA, KaJbLUA U X COCTMHEHUN
B COOTBETCTBUHM C TIOJIOKEHHUEM »dJieMeHTOB B Ilepuoanueckoit cucreme u
CTPOEHUEM HUX aTOMOB

CrpoeHue BelecTBa: BUAbl XUMUYECKOU CBsI3U. THUIBI KPUCTAJUIMUECKUX PEHIETOK,
3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUIA KPUCTAIIMYECKOM pEETKH U BHUAA
XUMHUYeckol cBa3u. Knaccudukanus 1 HOMEHKJIATypa HEOPraHMYECKUX BEILECTB
(MexayHapoHas U TpUBHAIbHAs). XUMUUYECKNE CBOMCTBA BEIIECTB, OTHOCALINXCS
K pa3Iu4HbBIM KjaccaM HEOPraHWYECKHX COCIWHEHHH, TE€HETHYEeCKas CBA3b
HEOPraHUYECKHUX BEILECTB

Knaccuukanus XuMHUYECKUX peaklMid MO Pa3IUYHbIM MpHU3HAKaM (TI0 YUCIy H
COCTaBy Y4YacTBYIOIIMX B PEAaKIUU BEIIECTB, IO TeIIoBoMy 3(dexTy, mo
M3MEHEHMIO CTETEeHEeH OKHCICHHMS XUMHUYECKUX DJIEMEHTOB, MO0 0OpaTMMOCTH, IO
Y4acTHIO KaTalu3aropa). DK30- U dHJIOTEPMHUYECKHE peakluu, TEPMOXUMUYECKUE
ypaBHeHus. [loHATHE O CKOPOCTH XUMHUUYECKOM peakluu

[Toustue 06 O6paTI/IMBIX n H606paTI/IMBIX XUMHUYCCKUX PCAKIUAX. Ilonstue o
TOMOT'CHHBIX W TCTCPOrCHHBLIX PCaAKIUAX. IloHnsiTHE O XMMHUYECKOM PaBHOBCCHHU.
CDaKTopr, BJIMAIOINHUEC Ha CKOPOCTb XUMHYISCKOMU peakiun " IOJIOKCHUC
XUMHYCCKOTI'O paBHOBECHU A

1.5

OKHCIUTENEHO-BOCCTAHOBHUTEIHHBIC peaknuu, AJICKTPOHHBIN OanaHc
OKHUCIIUTEIHHO-BOCCTAHOBUTEIIBHON  PEaKIIHH. CocraBieHue ypaBHEHUU
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX ~ pEaKkIWid ¢  HWCIOJBb30BaHWEM  METOoJ]Ia
3JICKTPOHHOTO OajaHca




1.6

Teopust 3IEKTPOIMTUUECKON IUCCOLMALMU. OJNEKTPOJUTHI U HEIIEKTPOJIUTHL
Karnonsl, aHMoHbl. MexaHM3M IHUCCOLMALIMKA BEUIECTB C Pa3jIMYHBIMM BHUIAMHU
xuMu4eckoi cBs3u. CreneHb auccounanu. CUibHBIE U cIa0ble 3JIEKTPOJIUTHI.
Peakiun noHHOro obmeHa. YcioBHMs NpPOTEKaHMs pPEaKLUMd HMOHHOIO OOMEHa,
IIOJIHBIE U COKpauI€HHbIE MOHHBIE ypaBHEHUs peakuuil. CBONCTBa KHUCIOT,
OCHOBAHHUU U COJIeH B CBETE MPEACTaBICHUIN 00 IEKTPOIUTHYECKON TUCCOMALIUY.
KauectBenHsble peakuuu Ha MOHBL. [IoHsTHE O TMApOIM3E colen

1.7

2.1

2.2
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XUMHUYECKUN DKCIEPUMEHT: O3HAKOMJIEHME C MOJEISIMH KPHUCTAUIMUECKUX
PEIIETOK HEOPraHUYECKUX BEILIECTB — METAJUIOB M HEMeTaIlJIoB (TpaduTa u anmasa),
CIIO)KHBIX BEILECTB (XJOpuAa HATpHsl); HUCCIENOBAHUE 3aBUCUMOCTH CKOPOCTHU
XUMHYECKON peakUuuu OT BO3JAEHCTBUS Pa3IUYHbIX (DAKTOPOB; HCCIEIOBaHHE
ANEKTPOIPOBOJIHOCTH PAaCTBOPOB BEILIECTB, Ipolecca JAUCCOLMALMU KHUCIOT,
mienoueid M coseld (BO3MOXKHO HCIOJB30BaHUE BHIEOMATEPUANIOB); MPOBEACHUE
OIBITOB, WIIOCTPUPYIOIIUX HPHU3HAKU IPOTEKAHUS pPEaKUMid HOHHOrO oOMeHa
(oO6pazoBaHue ocanka, BBIJEICHHE Ta3a, o0Opa3oBaHUE BOJIbI); OIBITOB,
WUIIOCTPUPYIOLIUX — MPUMEPHl  OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIHI
(ropenue, peakluu Pas3ioKeHUs, COCTUHEHUS); pacro3HaBaHHE HEOPraHMYEeCKHX
BEUIECTB C IIOMOILBIO KA4YECTBEHHbIX pEakUuMid Ha HMOHBI; PpEUICHHE
JKCIEPUMEHTAJIbHBIX 337a4

Hewmertannsl 1 X COSAMHEHUS

OOmast xapakTepucTrKa ranoreHoB. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTE€pHbIE
creneHn okucieHuss. CtpoeHne M (QU3NYECKHE CBOMCTBA MPOCTHIX BEIIECTB —
rajJoreHoB. XHUMHMUYECKHE CBOWCTBA Ha MpHUMEpe Xjopa (B3aMMOJEHCTBHE C
MeTaJlJlaMH, HeMeTajlylaMH, Iienodamu). Xioposogopon. CoisiHas KHUCIOTa,
XMMHYECKHE CBOWCTBA, MOJy4YeHHe, TNpuMeHeHue. [JlelictBue Xxiopa H
XJIOPOBOJIOPO/Ia Ha OPraHU3M 4YeJ0BeKa. BaxkHeme XJIOpuapl U UX HaXOXKICHUE B
IIpUpoze

O6m1as xapakTepucTika 351eMeHToB VIA-rpynmbel. OcOOEHHOCTH CTPOSHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue U (u3NYecKue CBOWCTBA MPOCTHIX
BELIECTB — KHUCIOPO/a U cepbl. AJIJIOTPOIHbIE MOAU(PUKALUN KUCIOPOJa U CEPHI.
Xumuueckue cBoiicTBa cepbl. CepoBO10pOI, CTPOCHHE, PU3NUECKUE U XUMHUECKUE
cBoiicTBa. OKCHIBI cepbl Kak MpPEJICTaBUTENINM KHCIOTHBIX OKcHJoB. CepHas
KHCJIO0Ta, (PU3UYecKre U XUMUYECKHUe CBOMCTBA (00IIMe Kak MpeICTaBUTENs Kiacca
KHCIOT U crneunduyeckue). XUMUYECKHE peakluH, JeKallie B OCHOBE
MPOMBIIIJICHHOTO croco0a mojy4deHus cepHoil kuciotel. Ilpumenenue. Conu
CEpHOIl KUCIIOTHI, KaYeCTBEHHAs peakus Ha cyib(ar-uoH. HaxoxneHue cepsbl u eé
COEIUHEHUII B Npupoje. XHUMHUYECKOE 3arpsA3HEHHE OKpYXKaroIled Cpelsl
COETUHEHUSIMHU Cepbl (KUCIOTHBIE IOXIH, 3arpsi3HEHHE BO3AyXa U BOJOEMOB),
CIOCOOBI €ro MpeI0TBpaIIeHUS

OO0mas xapakTepucTka 3eMeHToB VA-rpyribl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTEepHBIC CTENEHW OKHUCIEHUs. A30T, pacmpocTpaHeHHEe B TPHPOJE,
¢bu3nueckre U XuMHYecKkue cBoicTBa. KpyroBopot a3ora B npupoae. AMMuUak, ero
¢bu3nyecKkre 1 XMMHUYECKHE CBOWCTBA, MoJyueHue U npumeHenne. Coan aMMOHUS,
uX (QU3MUecCKue U XUMHUECKUE CBOMCTBa, IpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBl aMMOHUS. A30THasi KHUCIIOTa, e€ mojyuyeHue, (Gpu3nueckue M XUMHUYECKUe
CBOWcTBa (0OIIME KakK TPEACTaBUTENs Kiacca KHUCIOT U CHeUu(UIECKHE).
Hcnonbs30Banre HUTPATOB U COJICH aMMOHHUS B KAYECTBE MUHEPAILHBIX yI00PECHHIA.
XUMHYECKOE 3arpsi3HEHUE OKPYXKaIoIel Cpeiibl COETMHEHUSIMU a30Ta (KHCIOTHBIE
TOXKH, 3arpsi3HEHUE BO3/1yXa, TOYBHI U BOJOEMOB)
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2.5

®ocdop, amrorpornnsie Momudpukamu Qocdopa, GuUsMUECKHE M XUMHYECKHE
cBorictBa. Oxcun pochopa(V) u pochopnas kucnora, puznueckre 1 XUMUICCKHE
CBOiCcTBa, monydeHue. Mcmonp3oBanue ¢ocharoB B KadecTBe MHUHEPAIBHBIX
ynoOpeHui

O6mas xapakTepucTrka 3j1eMeHToB [V A-rpynmbel. OcOOEHHOCTH CTPOSHHUS aTOMOB,
XapakTepHbIC CTCTICHH OKUCICHHS. YTIIEpOJ, aUIOTPONMHBIE MOAU(HUKAINH,
pacrnpocTpaHeHue B MpUpoje, PU3NYecKue U XUMHUYECKHE CBOMCTBA. AcopOiusi.
KpyroBopor yrimepoga B mnpupone. Oxcuapl yriaepona, ux (Qusuveckue wu
XMMHYECKHE CBOMCTBa, JIEHCTBME Ha JKHUBBIE OPraHU3Mbl, IOJyYEeHHE H
MPUMEHEHHE. DKOJIOTUYECKUE TPOOJIeMBI, CBsi3aHHBIE ¢ okcuaoMm yriaepona(lV);
TUIOTEe3a M00ATBPHOrO MOTEIUICHUS KJIMMaTa; MapHUKOBBIA 3(dekT. YroybHas
KHCJIOTa M €€ COoNu, MX (PU3MYECKHEe M XUMHUYECKHE CBOWCTBA, MOJYYCHUE H
npuMmenenue. KadecTBeHHass peakuus Ha KapOoHaT-uoHbl. lcmonbs3oBaHue
KapOOHATOB B OBITY, MEIUIIMHE, IIPOMBITINICHHOCTH U CEIIbCKOM XO3SICTBE

2.6

HepBOHaLIa.HBHBIG MOHATHSL 00 OpraHN4Y€CKUX BCHICCTBAX KaK O COCAUMHCHHAX
yriepoaa (MeTaH, 9TaH, 3TUJICH, AlICTUJICH, 3TAHOJI, ININICPUH, YKCYCHaA KI/ICJ'IOTa).
Hx cocTaB 1 XHMHYECKOE CTPOCHHUC. [TousiTHEe 0 OMOIOTMYECKU BaXKHBIX BCIICCTBAX:
JKHUpax, 6em<ax, YIIEBOAaX — M HUX POJIM B KHU3HHU YCIIOBCKA. MaTCpI/IaHBHOC
CANMHCTBO OPraHMYCCKUX U HCOPTraHNMIYCCKUX COGZII/IHGHI/Iﬁ

2.7

2.8

Kpemuuii, ero ¢usnueckue 1 XMMUYECKHE CBOWCTBA, MOJyYEHUE U NIPUMEHEHHUE.
Coenunenus kpeMHus B npupose. O61mue npeacrabieHus 06 okcuje kpeMHus(1V)
U KpeMHueBoil kucinore. CHIMKaThl, UX HCIOIb30BaHUE B OBITY, MEIULMHE,
IIPOMBIIIJIEHHOCTH. BajkHele CTpOUTENIbHbIE MaTepHalbl: KEpaMHKa, CTEKJIO,
neMeHnt, OeroH, xkene300eToH. [IpobGmeMbl  0G€30MacHOTO  HMCTOJIB30BAHMS
CTPOMTENBHBIX MAaTEPUAJIOB B TIOBCEIHEBHOM KU3HU

XUMHUECKUH OSKCIIEPUMEHT: H3Y4YeHHE OO0pas3lloB HEOPTaHWYECKHX BEIIECTB,
CBOWCTB COJISIHOI KHCIIOTBI; IPOBEICHHE KAYECTBEHHBIX pPeaKkIuil Ha XJIOPUI-UOHbI
1 HaOJIOZCHNE TPU3HAKOB MX MPOTEKAHWUS; OIMBITHI, OTpaKaloIne (pU3HMUeCcKue H
XMMHUYECKHE CBOWCTBA raJIor€HOB M HUX COCIUHEHUH (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHAJIOB); O3HAKOMJIEHHE C oO0pa3lamMu XJIOPHUIOB (TaJIOT€HU]IOB);
O3HAKOMJIEHHE ¢ 00pa3laMu cepbl U € COeIMHEHUSIMU (BO3MOXKHO MCIIOJIb30BaHHE
BHJICOMATEpHANIOB); HAOIIOICHHE TIpoliecca OOYTIIMBaHUS caxapa IMoj JACHCTBUEM
KOHIICHTPUPOBAHHOW  CEpHOM  KHUCIIOTHI; H3Y4YEHHE XHUMHMUYECKHMX CBOMCTB
pa30aBiIeHHON CEpPHOM KUCIIOTHI, IPOBEIEHNE KAYECTBEHHON peakuu Ha CyJbgaT-
MOH W HaOIIoJieHHe NpHu3HaKa e€ MPOTEKaHUs; O3HAKOMIIEHHE C (PU3HMYECKUMHU
cBoiicTBaMu azoTta, (ochopa W UX coelWHEHUN (BO3MOMXHO HCIOJIb30BaHUE
BUJIeOMaTepHaIoB), oOpa3aMu a30THBIX U (GOCHOPHBIX YIOOpEHUil; moaydeHue,
coOWpaHue, pacrmo3HaBaHWE H HW3YYCHHE CBOHCTB aMMHaKa, IpPOBEJCHHE
Ka4yeCTBEHHBIX PEAKIUi Ha HOH aMMOHUS U (hocaT-uOH U U3yueHHe IPU3HAKOB UX
MIPOTEKAHNUs, B3aUMOJECHCTBHE KOHUEHTPUPOBAHHONW A30THOW KHCIOTBI C MEIBIO
(BOBMOXXKHO ~ HCMOJb30BaHUE  BUIEOMATEPHAJIOB); U3ydyeHHue  MoJenei
KPUCTAJUTMYECKUX PEmETOK anMasza, rpadura, (QyiiepeHa; O3HAKOMIJICHHE C
MPOIIECCOM  aICOPOIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPONCTBOM NPOTHUBOrasa; MOIy4YeHUE, COOMpaHHe, pacllO3HaBaHUE U M3yUYEHHE
CBOWCTB YIJIEKHCIIOTO Ta3a; MPOBEJACHUE KaueCTBEHHBIX peakifii Ha KapOoHAT- U
CWJIMKAaT-UOHbl M M3Y4YEHHE MPU3HAKOB HX MPOTEKaHUs; O3HAKOMIIEHHE C
MPOAYKLHUEH CUIIMKATHON MPOMBIIUICHHOCTH; PEIICHNE SKCIIEPUMEHTATIBHBIX 33124
1o TeMe «Ba)kHelIne HeMeTalIbl U UX COCTUHEHUS»

MeTtannsl 1 uxX COCOAUMHECHUA




3.1

3.2

OO0mmas xapaKTepuCTUKa XUMUYECKHX DJIEMEHTOB — METAJIJIOB Ha OCHOBAaHUU UX
nojoxxeHus B [lepuonanueckoit cucreme xumuueckux snemenToB J[.1. MenneneeBa
U cTpoeHust atoMoB. CTpoeHue MeTaiuioB. MeTainueckast CBsi3b U METAJIINYECKast
KPUCTAJUTMYECKAs PelI€TKa. DICKTPOXUMHUUCCKHUH Psi/i HAPSHKEHUH METaJLIOB

Ouznyeckue U XUMHUYECKHE CBOMCTBAa MeTayuioB. OOmue crnocoObl MOTyudeHUus
MeTauioB. [IoHSATHE O KOPPO3UM METAJIOB, OCHOBHBIE CIIOCOOBI 3AIIUTHI UX OT
koppo3uu. CriaBbl (cTaib, YyTyH, TIOPATIOMUHMM, OpOH3a) U UX MPUMEHEHHE B
OBITY U IPOMBIIIJICHHOCTH

3.3

3.4

3.5

[[lenounsle MeTamibl: mojoxkeHue B Ilepuoguueckodt cucreMe XUMHUYECKHX
temeHToB J[.M. MeHneneeBa; cTpoeHHE HMX aTOMOB; HAaXOXKAECHUE B IPHPOJE.
dusnyeckue U XMMUYECKUE CBOICTBA (Ha mpumepe HaTpus U Kanus). Okcuasl u
T'MJIPOKCUABI HATpUs U Kanusl. [IpuMeHeHre eouHbIX METaJUIOB U UX COETMHEHU I

[[lenouHO3eMeNbHBIE METAIBl MAarHUM W KaJbLMK: noJjioxkeHue B [lepuoaunyeckoi
cucremMe xuMmuueckux dyemeHToB .M. MenneneeBa; CTpO€HHME HX aTOMOB;
HaxoXxjeHue B mpupoje. Duzndeckue 1 XMMUYECKUE CBOMCTBA MarHus U KajblKsl.
Baxneiimue coequHeHus Kanplus (OKCUI, THAPOKCH, coiH). JKECTKOCTh BOJBI U
CrocoO0bI €€ ycTpaHeHUs

AmomunHuil: nonoxenue B lleproguyeckoil cucteme XuMU4eckux syeMeHtoB [[.M.
MeHieneeBa; CTpOCHHUE aTOMa; HaxOXKJIeHHEe B mpupojie. Pu3ndeckue u XMMUYECKUe
CBOMCTBA aFOMHUHUS. AMGOTEpHBIC CBOMCTBA OKCHIIA U THAPOKCUIA ATFOMUHUS

3.6

3.7

Kenezo: nonoxenne B Ilepuoanueckoil cucteMe XuMHU4YeCKuUx 3jieMeHToB J[.H.
MeHneneeBa; CTpoeHHME aroMa; HaxoxiaeHue B npupoje. Duszmueckue u
XUMHUYECKHe cBoMcTBa keneza. Oxcuabl, ruapokcuasl U conu sxenesa(ll) wu
xene3a(lll), ux cocras, CBOMCTBA U OTyUEHUE

XUMUYECKUH HKCIIEPUMEHT: O3HAKOMIIEHHE ¢ 00pa3liaMyu METaJIOB U CILJIaBOB, MX
(U3HYECKUMHU CBOHCTBAMU; U3YUCHHE PE3YJIETATOB KOPPO3UH METAILIIOB (BO3MOKHO
WCIIONIb30BaHNE BHJIEOMATEPHANIOB), OCOOEHHOCTEW B3aUMOJICHCTBUS OKCHIA
KaJbIIUsl W HATpUs C BOJOW (BO3MOXKHO WCITOJIb30BAHKE BHICOMATEPHAIIOR);
UCCIIeIOBaHNE CBOMCTB >KECTKOM BOJBI; MpoOIlecca TOPEHUS JKele3a B KHCIOpOoJe
(BOBMOXKHO  WCITOJIb30BAaHWE  BUJICOMATEPHATIOB); MPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX peaKlnii Ha MOHBI (MarHus, KaJlblvs, aIFOMUHUS, ITMHKA, Xkene3a(1l)
n xene3a(Ill), memxu(Il); nabmomeHre W omMCaHWE TMPOIECCOB OKPAITUBAHUS
IUIAMEHH HWOHAMHM HATpHUS, Kalusg M Kalublus (BO3MOXKHO HCIIOJNIB30BaHHE
BHJICOMATEPHAIIOR); UCCIICIOBAHIE aM(POTEPHBIX CBOMCTB I'MIPOKCH I ATFOMUHHUS H
THIPOKCHU/IA IIMHKA; PEIICHUE SKCIIEPUMEHTAIBHBIX 33a/a4 Mo TeMme «Bakueinme
METAJITBI U UX COCTMHCHUS

XHMHMS M OKpyXkKarolas cpeaa

4.1

HoBbsie MaTepuaiibl 1 TeXHOJIOTMU. BelecTBa 1 MaTepuaibl B TOBCETHEBHOM KU3HU
yesnoBeka. XUMUs U 30pOBbe. be3onacHoe Henoib30BaHME BELIECTB U XMMUYECKUX
peaknuii B 0bITy. [lepBasi MOMOIITs TPH XUMHUECKHX 05KOTaX U OTPABJICHUSIX

4.2

OCHOBBI IKOJIOTHYECKON T'PaMOTHOCTH. XUMHUYECKOE 3arpsi3HEHHE OKpYXKarollen
cpenbl [1JIK. Ponb XxumMum B pemIeHHHM SKOJOTHYECKUX MpobsieM. [Ipupomnsie
HCTOYHHUKH YTJIEBOAOPOAOB (Yroib, HPUPOAHBIM ra3, HE(Th), MPOIYKTHI HX
nepepaboTKH, UX POJIb B OBITY M MPOMBIIIICHHOCTH

4.3

XUMUYECKUI SKCHEPUMEHT: M3y4deHHE 00pa3lioB MaTepuanoB (CTEKJIO, CIUIaBbl
METaJIJIOB, MOJIMMEPHBIC MaTEPUAIbI)




IPOBEPSIEMBIE HA OI'D 110 XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepPSIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBAHUS K MPEIMETHBIM pe3yJbTaTaM 0a30BOro0
YPOBHSI OCBOCHUS OCHOBHOI 00pa30BaTeJIbHOM MPOrpaMMBbI
OCHOBHOT0 0011ero oopaszoBanus Ha ocHoBe PI'OC

1

IIpencrasnenue:

1.1

O II03HAaBAaEMOCTU SIBJIGHUW TPUPOAbI, IOHUMAHHE OOBEKTUBHOM
3HAYMMOCTH OCHOB XHMHYECKOH HayKuM Kak 00JacTd COBPEMEHHOIO
€CTECTBO3HAHMS, KOMIIOHEHTa OOIIeld KyJIbTYpbl M IPAKTUYECKOU
NeSITEIbHOCTH  YeJlOBeKa B  YCIOBUSIX COBPEMEHHOIO OOILECTBa;
IIOHUMaHUE MECTa XUMHUU CPEJI IPYTUX €CTECTBEHHBIX HAyK

1.2

1.3

0 HAy4HBIX METOJAaX IO3HAaHMS, B TOM YHCIE 3KCIEPUMEHTAJIbHBIX W
TEOPETUYECKUX  METOJAax HCCIENOBAHMSA BELIECTB M U3YyYCHUS
XUMUYECKUX PEAKIUN; YMEHHE HCIOIb30BaTh MOJACIU I OOBICHEHUS
CTPOCHUS AaTOMOB M MOJIEKYJI

0 cdepax NpodecCHOHATBHON ICSITEIBHOCTH, CBS3aHHBIX C XUMHEH W
COBpPEMECHHBIMHA TEXHOJIOIUAMU, OCHOBAaHHBIMHU Ha JOCTUXKXCHUAX
XUMHUYECKON HayKH, YTO MMO3BOJIUT O0YYAIOIIMMCS pACCMaTPUBATh XUMHUIO
Kak cepy cBoelt Oyayrieit mpodecCHOHaTBHON IeATETLHOCTH U CENATh
OCO3HAHHBII BEIOOP XUMUHU KaK MPOGUIBHOTO MPEAMETa MPH Mepexo/ie Ha
YPOBEHB CpeIHEro 00111ero 00pa3oBaHuUs

Brnanenune cucteMo XUMHUYECKUX 3HAHUN U YMCHUC MPUMCHATH CUCTEMY
XUMHUYCCKHUX 3HaHI/II\/'I, KOTOpas BKIIKOYACT:

2.1

BaXKHEUIINE XHUMHYECKHE IIOHATUS: XUMHYCCKUU DJIEMCHT, aToM,
MOJIEKYJa, BEIIECTBO, MPOCTOE U CJIOYKHOE BEIECTBO, OJAHOPOAHAS M
HEOJIHOPO/IHAS CMECh, OTHOCUTENIbHBIE aTOMHAsi U MOJICKYJISIPHAsl MacChl,
KOJINYECTBO BEIIECTBA, MOJIb, MOJISIpHAS Macca, MOJSIPHBIA 00BEM, OKCH]I,
KHCJIOTa, OCHOBAHHWE, COJIb (CPEIHSIs), XUMUYECKas PEaKIHs, PEeaKIuu
COCJIMHEHUS, PEaKUMU pa3JIOKEHUs, PEaKUUU 3aMEUICHUs, PEeaKIuu
oOMeHa, TerIoBor d(PQEeKT peakinu, 3K30- U SHIOTEPMUIECKUE PEAKITUH,
pacTBOp, MaccoBas JOJIsl XMMUUYECKOT'O 3JIEMEHTA B COETMHEHUH, MaCCOBast
JIOJIS ¥ TIPOIICHTHAsI KOHIIEHTpPAIIUS BEIIEeCTBAa B PACcTBOpE, SAPO aToMa,
DIIEKTPOHHBIA  CIIOM aroma, aToMHas oOpOuTalb, paguyc aroma,
BaJICHTHOCTD, CTCIICHb OKHCJICHHA, XUMHUYCCKast CBs3b,
AIIEKTPOOTPHIIATEILHOCTh, TOJISIpHAS M HETOJISIPHAs KOBAJICHTHAs CBS3b,
HOHHAs CBA3b, MCTAINIMYCCKAA CBA3b, KPUCTATLIIMYCCKAaA peméTKa (aTOMHaSI,
MOHHAs1, MeTAINTNYeCKasi, MOJIEKYJISipHasi ), HIOH, KATHOH, aHHOH, dJICKTPOJIUT
U HE3JIEKTPOJIUT, AEKTPOJIUTUYECKAs TUCCOLMAIINS, PEAaKLIUU HOHHOTO
06MeHa, OKHCIIUTCIIBHO-BOCCTAHOBUTCIIbHBIC PCAKIIUH, OKHCIIUTCIIL U
BOCCTAHOBHUTEJIb, OKHCIICHUE U BOCCTAHOBJICHHUE, 3JIEKTPOJIN3, XUMUUECKOE
paBHOBECHE, 00paTUMBbIE U HEOOPATUMBIE PEAKIIHH, CKOPOCTh XUMHUYECKOM
peakumu, katasmsaTtop, [1/IK, koppo3usi MeTajuioB, CIIaBbl




2.2

OCHOBOIIOJIATAIOIINE 3aKOHbl XUMHUHU: 3aKOH COXPAHEHUS MAacChl,
nepuoauueckuit 3akoH .M. MenneneeBa, 3aKOH MOCTOSIHCTBA COCTaBa,
3aKOH ABOrajipo
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3.1

3.2

TEOPUHU XUMUHU: ATOMHO-MOJIEKYJISIPHAS TEOpHsl, TEOpUs
INEKTPOJIMTUYECKON JUCCOLMALUU

BJ'IaIleHI/IC OCHOBaMH XHMHYECKOM I'PaMOTHOCTH, BKJ'II-O‘I&IOIHCFI:

yYMEHHE MIPaBIIILHO UCTIOIb30BaTh H3Y4YEHHBIEC BEIIECTBA U MaTepHaibl (B
TOM YHCJIE MHUHEpaJbHBIE yNOOpPEHHs, METAJUIbl U CIUIaBBl, MPOMYKTHI
nepepaOOTKM  NPHUPOAHBIX  MCTOYHHKOB  YIJIEBONOPOAOB  (yrius,
INPUPOIHOTO ra3a, HeTH) B OBITY, CETLCKOM XO35HUCTBE, HA IPOU3BOJICTBE
¥ TIOHUMaHUE 3HAYCHHS JKUPOB, OEGJNKOB, YIJIEBOJOB JUIS OpraHM3Ma
YeN0BeKa; yMEHHE IMPOTHO3MPOBATh BIHMSHHE BEIIECTB U XUMHYECKUX
IPOLIECCOB HAa OPraHM3M YEJIOBEKA M OKPY’KAIOIIYIO IPUPOAHYIO Cpeay

YMEHUE MHTErpUpOBaTh XUMMYECKHE 3HAHUSA CO 3HAHUSAMM JPYTUX
y4eOHBIX MPEIMETOB
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3.4

HAJIMYUE OMbITa PaboThl C Pa3NIUYHBIMU MCTOUYHUKAMH MH(POPMAIUHU IO
XUMUM (HayyHass W HAay4HO-NIONYJISIpHAs JIUTEpaTypa, CJOBapH,
CIIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

yMEHHE OOBEKTUBHO OLIEHUWBaTh MH(GOPMAIMIO O BELIECTBAX, UX
IIPEBPAILLCHUAX U IPAKTUYECKOM IIPUMEHEHUH U YMEHHUE UCII0JIb30BaTh €€
JUIs pelleHns: yueOHO-1T03HaBaTeNbHbIX 3a1a4

Bnangenue ocHOBaMM NMOHATUMHOTO amnmapara U CUMBOJIMYECKOIO S3bIKA
XUMUU JIJI COCTaBJICHUs (DOPMYJT HEOPTaHUYECKUX BEIIECTB, YPAaBHEHUI
XUMHUYECKHX peakinii; ocHoBaMu xuMmuueckoit HomeHkaatypsl (IUPAC u
TPUBUAIBHOM )

YMeHue oOBACHATH CBSI3b NOJIOKEHUs 3jeMeHTa B Ilepmonnyeckoit
CUCTEME C YUCIIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XUMUYECKUX
JJIEMEHTOB (CocTaB M 3aps] A1pa, OO0Ilee YHCIO DSJIEKTPOHOB),
pacrpeieieHueM D3JIEKTPOHOB IO JHEPreTHUYECKUM YPOBHSIM aTOMOB
NEPBBIX TPEX MEPUOOB, KAJIUS U KaIbIIUs

IIpencraBienue 0 MEpUOINYECKON 3aBUCUMOCTH CBOWCTB XHMHYECKHX
DIIEMEHTOB (paAMyC aToMa, OJJIEKTPOOTPHUIATETBHOCTh), MPOCTHIX H
CJIO’KHBIX BEIIIECTB OT IIOJOXXCHUSA JJIEMEHTOB B Hepnogmqecxoﬁ CHUCTEMCE
(B MaspIX MEpHOJaX ¥ TJIABHBIX MOATPYMIAx) U JIEKTPOHHOTO CTPOCHUS
aToma

7.1
7.2
7.3

8.1

YMmenue kinaccuumpoBarth:

XUMHUYECKHE HIEMEHTBI

HEOpPraHUYECKUE BEIIECTBA

XUMHUYECKHE PEAKIIUT

YMeHue Onpeaciarh:

BAJIEHTHOCTh U CTENEHb OKUCICHUSI XUMUYECKUX IEMEHTOB, 3aps] HOHA

8.2

BUJ XHMHMUYECKOH CBS3M M THUI KPUCTANIMYECKOW CTPYKTYphl B
COCTMHEHUSIX

8.3

XapakTep cpebl B BOJHBIX paCTBOpaxX BEIIECTB (KUCIOT, OCHOBAHUH)

8.4

OKHUCJIUTCIIb U BOCCTAHOBHUTCIIb

YMeHue xapakTepu3oBarh (pU3NUEeCKHe U XUMUUECKHUE CBOMCTBA:




9.1

MPOCTBIX BEIIECTB (KUCIOPOJ, 030H, BOJOPO, rpaduT, aiMas, KpeMHUH,
asor, ¢ocdop, cepa, XJI0p, HATPUM, KaJIUW, MarHU#, KaIbIUi, ATFOMUHUH,
JKene30)

9.2

9.3

CJIOKHBIX BEIIECTB, B TOM YHCIIE UX BOJHBIX pPaCTBOPOB (BOJa, aMMHUAK,
XJIOPOBOJIOPO/I, CEPOBOJIOPOA, OKCHUIIBI M THAPOKCUIbI MeTaiioB I[-I1A
rpym, amomunus, meau (1), nunka, sxenesa (11 u III), okcuner yrinepona
(IT u 1V), kpemnus (IV), azora u docdopa (III u V), cepur (IV u VI),
CepHHUCTas, CepHas, a3oTHcTas, a3oTHas, (ocdopHas, yroapHasd,
KpEMHHUEBAsi KUCIOTA M UX COJIH)

IIPOrHO3UPOBATH U XaApPAKTECPHU30BATH CBOICTBa BC€IICCTB B 3aBMCHUMOCTH
OT UX COCTaBa U CTPOCHU:A, IPUMCHCHHEC BCIICCTB B 3aBUCUMOCTU OT HUX
CBOI>'ICTB, BO3MOXHOCTb IIPOTCKAHUA XHUMHUYCCKUX npeBpameHI/Iﬁ B
PA3JIMIHBIX YCIOBHUAX
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10.1
10.2

YMeHHe COCTaBIIATh MOJIEKYJIIPHBIE U HOHHBIE YPABHEHUS PEAKLIU, B TOM
V4 () (H

peakIrii HOHHOTO OOMEHa
OKHCITUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKITUI

10.3

10.4
11

WUTIOCTPUPYIOIINX XUMUYECKHE CBOMCTBA M3YyYEHHBIX KJIACCOB (IpyI)
HEOPraHUYECKUX BELIECTB

MOJITBEPKJIAIOIIUX TCHETUYECKYIO B3aUMOCBSI3b MEXKIY HUMU
YMeHue BhIYUCIATH (IPOBOAUTH PACUETHI):

OTHOCHUTCIIBHYIO MOJICKYJIAPHYIO U MOJIAPHYIO MAaCChI BEIICCTB, MACCOBYHO
JOJII0 XUMHUYCCKOIo 5JICMCHTa B COCIMHCHUHN

11.2
11.3

11.4

MaCCOBYIO JOJIKO BEIIECCTBA B paCTBOPE,
KOJIMYCCTBO BCUICCTBA U €TI0 MACCy, 00BEM Ta30B

10 YPABHEHUSAM XUMUYECKUX PEAKLUKA U HAXOIUTh KOJIMYECTBO BELIECTBA,
00BEM M Maccy peareHTOB WIH MIPOJYKTOB peaKuu

12

Bnanenue (3HaHuE OCHOB):

12.1

12.2

OCHOBHBIMH METOJIaMH HAY4YHOTO TO3HaHHS (HAOII0IeHHE, U3MEpPEHHUE,
9KCIIEPUMEHT, MOJIEIIMPOBAHNE) MPH U3YYCHUU BEIIECTB U XUMHUYECKUX
SBJICHHUM; YMEHHE CPOPMYITHPOBATH MPOOJIEMY M TPEIJIOKUTH MyTH €&
penieHus

6e30macHoOi paboThl ¢ XUMUYECKUMH BEILIECTBAMU, XUMHUUECKOM MOCy 101
U J1abopaTOpHBIM 000pyAOBaHUEM

12.3

npaBUJIaMy O€30MaCHOTO OOpAIeHHs ¢ BEIIECTBAMH, UCIIOJIb3YEMbIMH B
HOBCGHH@BHOI\/II KH3HU, HpaBI/IJ'IaMI/I IIOBCACHUA B LCIIAX c6epe>1<eHI/1$1
370pOBbSl M OKpY)KAlOLIEW IPUPOAHOM Cpelbl; IOHMMaHUE Bpeaa
(omacHOCTH) BO3JEWUCTBUS HA JKHUBBIE OPraHU3Mbl ONpPEETEHHBIX
BEIIECTB, CIOCOOOB YMEHBICHUS W TMPEAOTBPAIEHUS KX BPEIHOTO
BO3JECUCTBUSA

13

Hanyname MPAKTUYCCKHUX HABBIKOB INIAHUPOBAHUA MW OCYIICCTBJICHUSA
CICAYIOIHNX XUMHUYCCKUX SKCIICPUMCHTOB!

13.1

U3yueHHe M ONMUcaHue (PU3UYECKHX CBOWMCTB BEIIECTB; 03HAKOMJICHHE C
(GU3NYECKUMU U XMMHUYECKUMHU SIBIICHUSIMM; OIBITHI, WTIOCTPUPYIOLINE
IIPU3HAKYU IIPOTEKAHUS XUMUYECKUX PEaKIUi

13.2

U3y4YCHUE CIOCOOOB pa3JeICHUs] cMeceil




13.3

MOJIYYECHUE KUCIOPOIa U U3yUYEHHUE €r0 CBOMCTB; MOJIYUYEHUE BOJIOPOAA U
M3yYEHUE €ro CBOMCTB; IMOJYyYEHHUE YIVIEKHUCIOIrO ra3da M HM3y4eHUe €ro
CBOWCTB; MMOJyYEHUE aMMHAKa U U3YYEHHUE €r0 CBOKCTB

13.4

13.5

IIPUTOTOBJICHUE  PACTBOPOB C  ONPENEIEHHOM  MacCOBOM  JIOJIEH
pPAcTBOPEHHOIO BEILECTBA

MIpUMEHEHNE MHIUKATOPOB (JTaKMyca, METHIIOpaHka U (eHondTarenHa)
JUISL OTIPEICJICHUS XapaKTepa CPeibl B pACTBOPAX KUCIIOT U IIEI0Yei

13.6

13.7

UCCJIEJOBAaHUE U ONMCAaHUE CBOMCTB HEOPraHWYECKUX BEIIECTB Pa3IMUHBIX
KJIaCCOB; M3yY€HUE B3aMMOJECHUCTBUS KHUCIOT C METAJIaMH, OKCHUAAMH
METAJJIOB, PacTBOPUMBIMH M HEPAaCTBOPUMBIMH OCHOBAHUSIMH, COJIIMU;
HOJy4YeHHE HEpacTBOPHMBIX OCHOBAHHI; BBITECHEHHE OJHOIO MeTallla
JIpYyrUM M3 pacTBOpa COJIM; HCCIeJOBaHHE aM(OTEpHBIX CBOMCTB
T'HJIPOKCUIOB AJIFOMUHUS U ITUHKA

PCHICHUC OJOKCIICPUMCHTAJIBHBIX 3aJa4d I10 TCMaM: «OCHOBHBIE KJIACCHI
HCOPTaHUYCCKUX COGﬂHHGHHﬁ)); <<3JI€KTpOJII/ITI/III€CKa$I JUCCOLIHM AU,
«Baxkneinme HeMeTalJIbl M UX COCAUHCHUA) , «Baxneimuye MeTaIbl H
HUX COCIUHCHUS)

13.8

XUMHUYECKHE IKCIEPUMEHTHI, WLTIOCTPUPYIOIINE MPU3HAKU MPOTEKAHHUS
peaknuii HOHHOTO OOMEHA; KaueCTBEHHBIC PCAKIIUU Ha TPUCYTCTBYIONTHE
B BOJHBIX pPAacTBOpax HOHBI: XJIOpUA-, OpOMHI-, HOAUA-, Cylbdat-,
docdar-, kapOOHAT-, CUIMKAT-aHUOHBI, THUAPOKCUI-UOHBI, KATHOHBI
aMMOHHUSI, MarHUsI, KaJIbIIUs, aTFOMUHUS, JKeje3a (2+) u xkenesa (3+), menu
(2+), muHEKA
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VYmMmenue:

14.1

NPEJCTaBIsATh  pe3ylbTaThl JKCIEpUMEHTa B  (opMe  BBIBOJOB,
JI0Ka3aTeibCcTB, TpaQuKOoB W TAONMI M BBIABIATH AMIHUPHUYECKUE
3aKOHOMEPHOCTH

14.2

YCTaHABIIMBATh CBS3M MEXAY pPEaJbHO HAOJII0IaeMbIMM XUMHUYECKHUMHU
ABJICHUSIMU U TIPOLIECCAMH, MPOUCXOIAIIMMH B Makpo- U MHUKPOMMPE,
00BSACHATH IPUYUHBI MHOTOOOPAa3Hsl BEIIECTB




HNEPEYEHD 2JIEMEHTOB COAEP KAHUS, ITPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Koxa

HpOBepﬂeMbIﬁ JIEMEHT COACPKaHUSA

HepBOHa‘-IaJIBHBIG XUMHNYCCKUC ITOHATHUA

1.1

Uuctsle BemecTBa U cMecu. CriocoObl pa3zienenus cMeceit

1.2

1.3

ATOMEI U MOJICKYJIBL. Xumunueckue 37aeMeHTEL. CUMBOJIBI XUMHYECKHUX 3JICMCHTOB.
HpOCTBIe " CJIOKHBIC BEIICCTBA.

XuMuueckas Q)opMyna. BajieHTHOCTE aTOMOB XHMHYECKHX 3JeMEHTOB. CTeleHb
OKHCIICHHUA

1.4

3aKOH IIOCTOSHCTBa COCTaBa BCIICCTB. OtHocuTenpHasd aTOMHAs — Macca.
OTHOCHUTENLHASA MOJICKYJISIpHAd Macca. MaccoBast 4o XMMHUYECKOro 3JE€MEHTa B
COCAMHCHUU

1.5

KomnuectBo BemiectBa. Monb. MomspHas wmacca. ModsipHblii  00bEM  Tra3oB.
B3anMoCBsI3b KOIMYECTBA, MACCHI M YHCJIA CTPYKTYPHBIX €AMHULL BEIIECTBA

1.6

Ddu3znuecKkrue M XUMHUUYCCKUE SBICHHUSA. XUMHAYCCKas pcakuug nu eé IIPU3HAKH. 3akoH
COXpaHCHHA MACChI BCIICCTB. XUMHYECKHE YPaBHCHUSA

Ilepuoanueckuii 3akoH u llepuoanueckas cucreMa XUMUYECKUX dnemeHToB JI.U.
MenneneeBa. CTpoeHHEe aTOMOB

2.1

Ilepnoanueckuii 3akoH. Ilepuoguueckas cuctemMa XMMHUYECKUX asemeHToB [I.M.
Menneneesa. llepuoasl u rpynmbl. PU3HYECKUH CMBICI IMOPSAKOBOIO HOMEDA,
HOMEPOB IIEpUOa U IPYMIIbI AJIEMEHTA

2.2

Crpoenue atomoB. CoctaB aToMHbIX snep. M3ortombl. Onekrponsl. CTpoeHHe
3JIEKTPOHHBIX 000J04YEK aTOMOB IepBbIX 20 XUMHUYECKUX 1eMeHTOB [lepronnyeckoit
cuctemsl /.M. Menneneena
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3aKOHOMEPHOCTU B H3MEHEHUU CBOMCTB XMUMHYECKUX 3JIEMEHTOB MEPBBIX TPEX
NMEepUOJIOB, Kajus, Kalblus (paguyca aTOMOB, DJIEKTPOOTPHUIATEIHHOCTH,
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB) U UX COEAMHEHUN B COOTBETCTBHUHM C
MOJIOKEHUEM AJIeMEeHTOB B [leprondeckoii cucTeMe U CTPOSHHUEM UX aTOMOB

CtpoeHue BelecTa

3.1

Xumudeckass  cBs3b.  KoBasmeHTHas  (TIOJsIpHAasl ©W  HEMOJSpHasi)  CBS3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3J1eMEHTOB. MloHHas cBs3b. MeTaminueckas
CBSI3b

3.2

Tunbl KPUCTAJUITMUECKUX PEIIETOK (AaTOMHAsI, MOHHASI, METAJUITMYECKast ), 3aBUCUMOCTD
CBOMCTB BEILECTBA OT TUIA KPUCTAJUIMYECKOU PEIIETKU U BUJA XUMUYECKOU CBS3H

Baxwueiimune NPpEACTABUTCIIM HCOPTaHUYCCKUX  BCUICCTB. Hemeramnel u wux
COCOAMHCHUS. MeTtamisl 1 uxX COCIUHECHUA

4.1

Knaccupukamuss u HOMEHKIATypa HEOPraHWYECKUX COCITUHEHHH: OKCHIOB
(coneoOpa3syromue: OCHOBHBIC, KUCIOTHBIC, aM(OTEPHBIC) M HECoJIeo0pa3yIoue;
OCHOBaHUH (IIEN0YH U HEPACTBOPUMBIC OCHOBAHUS ); KUCIIOT (KUCIOPOICOIEPIKAIIHE
1 OCCKUCIOPOIHBIC, OTHOOCHOBHBIC 1 MHOTOOCHOBHBIE); COJIeH (CPETHUX U KHUCIIBIX )

4.2

Ou3nyeckue U XUMHYECKHE CBOWMCTBA MPOCTHIX BEIIECTB-HEMETAIJIOB: BOAOPOJA,
XJIOpa, KHCIOPO/a, cephl, a30T1a, Gocdopa, yriepoaa, KpeMHUS




4.3

Pu3nyecKkue U XMMUYECKUE CBOMCTBA MTPOCTHIX BEIECTB-METAJUIOB: JINTHSL, HATPUS,
KaIus, MarHus W KalblMs, alIOMUHUSA, JKele3a. OJICKTPOXMMHMYECKHH Pl
HaIPSOKEHUN METaJIOB

4.4

4.5

4.6

®uznyeckue M XUMHUYECKHE CBOMCTBA BOJOPOAHBIX COEIMHEHUN HEMETAJUIOB:
XJIOPOBOJIOPOJIa, CEPOBOOPO]Ia, AMMHAKA

dusnyeckue 1 XMMUYECKHE CBOMCTBA OKCHI0B HeMeTautoB: cephl (IV, VI), azora(ll,
IV, V), docdopa(Illl, V), yrnepona(ll, IV), xpemuus(IV). Ilomxydenue oxcumaoB
HEMETAIIJIOB

Xumudeckue cBoicTBa OKCHI0B: MeTauioB IA—IIIA rpymm, muaka, meau(1l) u sxenesa(ll,
III). [Tony4yeHune OKCUA0B METAIIIOB

4.7

XVWMUYECKUE CBOWCTBA OCHOBaHHMA M aM(OTEPHBIX THAPOKCHIOB (Ha mpuMepe
TUAPOKCUIOB allFOMHUHUSA, Kene3a, [uHKa). [lomydyenune ocHoBaHMii U aM(pOTEPHBIX
TUJPOKCHJIOB

4.8

OO0mue XUMHYECKHE CBOWCTBA KHCIOT: XJOPOBOJOPOJHOM, CEPOBOJOPOIHOM,
CEPHHCTOM, CEepHOH, a30THOH, QochopHOH, KpeMHHEBOH, yroibHOW. OcoObie
XUMHYECKHE CBONCTBA KOHIICHTPUPOBAHHOM CEpHOU M a30THOM KUCIOT. [lomydenue
KHCIIOT

4.9

OO61une xuMHYeCKre CBOMCTBa cpenHux coneil. [lonydenue coneit

4.10

4.11

[Monyuenune, coOMpaHHe, paclo3HaBaHWE BOJOPOJA, KHCIOpPOda, aMMHaKa,
YIJICKHCIIOrO Ta3a B JaOOpaTOpHH

[TonmydyeHne aMMuaka, CepHOM M a30THOW KHUCIOT B MpoOMbIIUIeHHOCTH. OO1ue
CIOCOOBI MOJYYESHUSI METAJIJIOB

4.12

I'enernueckas cBsI3b MCXKAY KilaCCaMM HCOPraHNYCCKUX COGI[I/IHGHI/Iﬁ

5.1

5.2

XHUMHUYECKUE PEaKIUU

Knaccugukanus XUMHUUECKUX PEaKUMH MO pa3IMYHBIM IpU3HAKaM: MO YUCIY H
COCTaBY Y4acTBYIOIIMX B PEAKIIMH BELIECTB, 10 TEINIOBOMY 3P (PEKTY, 10 N3MEHEHHUIO
CTENEHEN OKUCIICHUS XUMUYECKUX JJIEMEHTOB

TennoBoil 3¢ ekt XuMHYeCKol peakIH, TEPMOXUMUYECKHE YpPaBHEHUS. DK30- U
SHIOTEPMUYECKUE peaKIIMU. TepMOXUMHUYECKHUE YPAaBHEHUS
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OKHCIUTEIFHOBOCCTAHOBUTEIIBHEIC pPCaKknum. OKHCIUTEIH W BOCCTAaHOBUTEIIH.
HpOLICCCBI OKHCJICHUA n BOCCTAaHOBJICHHA. 9HeKTp0HHBII>i OaaHc
OKHCJIUTEIFHOBOCCTAHOBUTEIILHOM pC€aKkuuun
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5.5

Teopust >JIEKTPOJUTHYECKON AMCCOIManui. KaTHOHBI, aHUOHBI. DJIEKTPOJIUTHI U
HEeRNIeKTPoNIuThl. CUIIbHBIE U cllabble 2NeKTPOIUThl. CTeneHb AUCCOIHAINN

Peakuiuu noHHOro 0OMeHa. Y ClIOBHsI IPOTEKaHUS peaKIMii HOHHOTO 0OMeHa, TOJTHbIE
Y COKpAIlIEHHbIE HOHHBIE YPAaBHEHHUSI PEAKIINI

6.1

6.2

XUMHS U OKpyXKarolias cpena

BemecrBa u Marepuansl B IOBCEIHEBHOM JKM3HHM 4esoBeKa. besomacHoe
UCIIOJIb30BaHUE BEUIECTB M XMMHUYECKUX peakluil B nabopaTopuu u ObITy. IlepBas
IIOMOILb IPY XUMUYECKUX 0’KOTaX U OTPABICHUAX

XVWMHUYECKOE 3arpsi3HEHUE OKpYKaomeh cpeipl (KUCIOTHBIC MOXKIH, 3arps3HEHHE
MOYBHI, BO3/AyXa U BOJOEMOB), CIOCOOBI ero mnpenoTBpamieHus IlpenenbHas
nonyctumas  koHueHtpauust Bemects (IIJK). Ponp xumum B penieHUn
9KOJIOTUYECKHX MPoOIeM. Y CHIICHHE TapHUKOBOTO d(pdekTa, pa3pylieHne 030HOBOTO
ciost

6.3

[Ipumenenwue cepsl, a3ora, ¢pocdopa, yriaepoaa, KpeMHUS U UX COSAUHEHHUN B OBITY,
MEeJUIMHE, TPOMBIINIJICHHOCTH M CEIbCKOM Xo3stiicTBe. [IprMeHeHNe MeTauioB U




CIUIaBOB (CTajb, YyTr'yH, AIOPATIOMHUHUHN, OpoH3a) B OBITY M NMPOMBIIUIEHHOCTH UX
coenuHeHn#. [IoHsATHE O KOPPO3MM METAIOB, OCHOBHBIE CHOCOOBI 3aIIUTHI UX OT
KOppO3UH

[IpupoaHBIe HICTOUHUKH YTIIEBOIOPOJIOB (YToJib, IPUPOIHBIN Ta3, HEPTH), MPOTYKTHI

64 uX nepepadboTku (OCH3MH), UX POJIb B OBITY M IPOMBIILICHHOCTH
[lepBoHauanbHBIE TOHATHA 00 OPraHUYECKUX BEUIECTBAX KaK O COCAMHEHUAX yriepoa

6.5 (MeTaH, dTaH, 3TWJICH, AllETHJICH, dTAHOJ, TJIMIEPUH, YKCycHas kuciora). [lonarue o
OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: JKUpaX, OeNkax, yIrieBoJax — U X POJIH B JKU3HU
YeJI0BEKa

7 Pacuérni:

7.1 1o dhopMmynaM XMMHUYECKHX COCIMHCHHMA

7.2 macchl (MaccoBOi) JOJIU pacTBOPEHHOTO BEIIECTBA B PaCTBOPE

7.3 1O XMMHYECKHUM ypaBHEHUSIM




YYEBHO-METO/JUYECKOE OBECHEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIS1 YYHEHUKA

1. Xumusa: 8- kiacc: 0a30BbIl  YpOBEHb: Y4Ue€OHUK; S5-€¢ U3JIaHue,
nepepadotanHoe ["abpuensa O.C., OctpoymoB U.I'., CnagkoB C.A. AKImoHEpHOE
obmectBo «M3aatenbcTBo «IIpocBemmenne»

2. Xumus: 9-ii kjmacc: 0a30BBIM  YpOBEHb: YUeOHUK; S5-¢ U3JIaHWHE,
nepepadotanHoe ['abpuensn O.C., OctpoymoB U.I'., Cnagkos C.A. AKInoHepHOE
obmectBo «M3aarenbctBo «lIpocBemienne»

METOANYECKHUE MATEPUAJIBI JISA YUUTEJIA
l. O.C. T'abpuensn, U.I'. OctpoymoB, C.A. CnankoB «XuMus. 8 Kiaccy,
y4eOHUK /17151 00111e00pa30BaTENbHBIX YUPEKICHUM.

2. O.C. T'abpuensn «Xumusi. 9 knacc», yueOHUK st 001ieo0pa3oBaTeIbHbIX
YUPEKIACHUM.

3. O.C. I'abpuensu, U.B. Tpuryouak «Xumus. COOpHHK 3a/1a4 U yIpPaKHEHUU.
8 Kaccy, 3aJauHuK.

4. E.Il. Kum. «Xumus. 8-11 kiacchl: BHEKIACCHBIE MEPOIPUATUS (UTPBI, HIOY-
POrpaMMBbl, T€ATPAIU30BAHHBIE MTPEACTABICHUS ).

5. N.I". Xomuenko. «COOpHUK 3a/1ay U yNPaKHEHUW MO XUMHH ISl CpeAHEH
IIKOJIBD.

6. N.I'. Xomuenko. «Pemenune 3a1a4 no Xxumum.

7. P.A. BouapHukoBa. «Y4uMcs peath 3a1a4u o XuMuu. 8-11 kmaccem.

8. O.C. Tabpuensan, M.B. Tpuryouak. Xumus 8 wiacc. COOpHUK 3amad u
ynpaxkHeHuid. Akimoneproe oomiectBo "U3narensctBo "lIpocBemnienue".

9. O.C. Tabpuensan, M.B. Tpuryouak. Xumus 9 wmacc. COOpHUK 3amady u
ynpaxkHeHuid. AkimonepHoe oomectBo "U3znarensctBo "IIpocBemenue".

10. O.H. Ceuko, H.B. MankeBuu. Xumusa. OnopHble KOHCHEKTbl. CXeMbl U
tabuikl. 8 kinacc. M3narenscTBo "ABepciB'.

11.  O.H. Ceuxo, H.B. MankeBuu. Xumusi. OnopHele KOHCIEKTbI. CXEMBI U
tabauikl. 9 kinacc. M3narensctBo "ABepciB'.

12.  O.I'. T'onoemkuna. Xumus. Ypoku. 8 kinacc. M3garensctBo "BoicHOBa".
13. T'.JI. MapmanoBa. ['padudeckre quKTaHThI 110 XUMUU. Pabodas TeTpanb. 9

kiacc. U3narensctBo "BAKO".

IHUADPPOBBIE OBPA3OBATEJIBHBIE PECYPChBI U PECYPCbI CETHU
MHTEPHET

bu6mmoreka IJOK

[Topran dynnamenTanibHOTO XUMUYeckoro oopazoBanmst ChemNet. Xumudeckas
nHpopmarmonHas ceth: Hayka, oOpazoBanue, TEXHOJIOTHU
http://him.1september.ru Enunas xomnexkuus L{IOP: ITpeameTnas kosuiekius
«XUMUSD



http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4YHBIC
sKcriepuMenThl: xumusi. Komekius Poccuiickoro o0rieo6pa3oBaTeabHOTO
nopTana

http://experiment.edu.ru AJIXUMUK: caiit JI.IO. Anmuk6epoBoit
http://www.chemistry.ssu.samara.ru OCHOBbI XUMUU: 3JIEKTPOHHBIN Y4eOHUK
http://www.eidos.ru/olymp/chemistry 3anumaTtenpHas XUMHS
http://www.104.webstolica.ru Knaccudukamus XuMHIecKiuX peakiiiii
http://classchem.narod.ru KouTpen — Xumus a1t Bcex: yueOHO-
WH()OPMAITMOHHBIN CalT

http://www.nanometer.ru OHJIaifH-CITPAaBOYHUK XUMHUYECKUX dJIEMEHTOB
WebElements

http://webelements.narod.ru [lomymnsipHas OuOIMOTEKAa XMMHUYECKUX 2JIEMEHTOB
http://n-t.ru/ri/ps Caiitr Alhimikov.net: yueGHbIE U ClIpaBOYHBIE MAaTEPUAIBI IO
XUMHH

http://www.alhimikov.net Caiit Chemworld.Narod.Ru -Mup xumun
http://chemworld.narod.ru Caiit «BuptyanbHas xumudeckas IIKoaa»
http://maratakm.narod.ru Caiit «Mup xumun»

http://chemistry.narod.ru XuMuK.py: caiiT o xumuu
http://www.edu.yar.ru/russian/cources/chem Xumuueckuii noptan ChemPort.Ru
http://www.chemport.ru Xumuueckuii cepsep HimHelp.ru: yueOnsie u
CIIPaBOYHBIC MaTCPHUAITBI

http://www.chem.asu.ru/abitur DnekTpoHHas 6UOIUOTEKA M0 XUMHUH U TEXHUKE
http://rushim.ru/books/books.htm DnexkTponnas 6ubnroTeKa yaeOHbIX
MaTepuasoB 1o XuMuu Ha ropraine Chemnet

http://www.school2.kubannet.ru Dunuxnonenus «IIpupona Haykmw»: Xumus
http://elementy.ru/chemistry
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