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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00I1Iero oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHWN K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxe Ha ocHOBe (enepanpHOil pabodeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPEnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOy4eHMs, BOCHHTAHMS M Pa3BUTUA OOYYAIOIIMXCS CpPEACTBAMHU Yy4eOHOTro
npeaMera, YCTaHABIIMBAET 00s13aTEIbHOE MIPEAMETHOE COJIepKaHue,
NpeAyCMaTPUBAET PACIPENECICHUE €ro IO KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pazienaM M TeMaM MpPOrpaMMbl IO XHWMHUH, OINpPEIETseT KOJUYECTBEHHBbIE U
KaueCTBECHHbIC XapaKTePUCTUKHU CoJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS] XUMHH C YY4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro TMpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroluxcs, ONpeAeNisieT BO3MOXKHOCTU MpeaMera st
peanu3aiuu TpeOOBaHMI K pe3yJibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelbHOMN
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIIETO 00pa30BaHMs, a TaKkKe TPEOOBaHUU K
pe3ynbrataMm oOy4eHHUs XUMUW Ha YPOBHE I1eJIeH N3YUYeHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH O0O0YyYaromerocs IO OCBOCHHIO
y4e0HOTO COJIepKAHUSI.

3HaHWE XWMHH CIY)KUT OCHOBOM Juisi (OPMHUpPOBAHMUS MHUPOBO33PEHUS
oOy4Jaromnierocsi, ero MpeACcTaBICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrpatoT (QopMUpyeMble XMMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUSIX
SHEPrUU U 00 DBOJIIOIMU BELIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00ATbHBIX
npo0JjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3yuenue xumun:

CIIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMupOBaHUS KYJIbTYPhI IMYHOCTH, €€ 0011el U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ, B (DOPMUPOBAHUE MBIIIJICHUS W TBOPYECKUX CIIOCOOHOCTEM
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4EOHOW  JIESITENIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIBCKUX YMEHUN, HEOOXOMMMBIX KakKk B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEIMU(GUKON HAYYHOTO MBINUICHUS, 3aKJIaJIbIBAET OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €IUHCTBO MPUPObI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUH E€CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIUXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHS K E€CTECTBEHHO-
-HAy4YHBIM 3HAHMAM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJ B AKOJOTHYECKOE
o0Opa3zoBaHHEe 00yUYarOIITUXCSI.

JlanHble HampaBlieHHsS B OOYyYEHMM XMMHUHU OOECHEUMBAIOTCA CIEHU(PUKON
collepKaHUsi  y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCS  MEAarorMyecKu
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aJanTHPOBAHHBIM OTpa)K€HHWEM 0a30BOM HAYKH XMMUU Ha ONPEIEIEHHOM dTane €€
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUH XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHM H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUU
OpraHUYECKON XHUMUHU.

CrpykTypa coiepkaHus MPOTrpaMMbl MO XMMHUU CPOPMHUpOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja k €€ usydeHuto. CojaepkaHue CKIAIbIBACTCS U3 CUCTEMBI
MOHATUI O XUMHYECKOM JIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUN O XUMHYECKOU
peakiuu. OO0€ 3TU CHUCTEMBI CTPYKTYPHO OpPTraHU30BaHbl MO MPUHIUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHYECKUX MPEACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YUYE€HUS KaK OCHOBBI BCEI'O0 €CTECTBO3HAHUS,

— Ilepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XMMUU;

— YYEHHUS O CTPOCHUU aTOMa U XUMHUYECKOU CBSI3H;

— TpelcTaBieHUd 00 AIEKTPOJUTHUYECKON JTMCCOIMAIMU BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OSMIIUPUYECKH
MOJYYEHHBIX U OCMBICJIICHHBIX ()aKTOB, pa3BUBAIOTCS MOCIEAOBATEIBLHO OT OJTHOTO
YPOBHSI K JPYrOMY, BBITIOJHSA (PYHKUUM OOBSICHEHUS U MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYYEHHS
M3y4aeMBbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEJICTABJICHNUS O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM IIPUPOAbI, LEHHOCTHOIO OTHOLICHUS K HAy4YHOMY 3HAHUIO U
METOJaM TMO3HaHWs B Hayke. M3ydeHune XWMUM MNPOUCXOAUT C MPUBJICUECHUEM
3HAHUW U3 paHee M3YYEHHBIX YYEOHBIX NpeAMETOB: «OKpyXKaromuil MUp,
«buosnorus. 5—7 xknacce» u «dusnka. 7 Kimacey.

[Ipy wu3ydyeHUH XUMHUM TPOUCXOAUT (DOpMHUpOBaHUE 3HAHUH OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JESITETbHOCTH YEJIOBEKA M KaK OJHOTO W3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYpHI.
3ajmaya y4eOHOro mpeaMera COCTOMT B (POPMUPOBAHUU CHUCTEMBI XUMUYECKUX
3HaHUN — BaKHEUINX (paKTOB, IMMOHATHM, 3aKOHOB M TEOPETHUCCKHUX TOJIOKEHUMH,
JIOCTYITHBIX 00OOIICHU MHMPOBO33PEHUYECKOTO XapakTepa, s3blKa HAyKH, B
OpUOOIIEHNM K HAyYHBIM METOJaM I[IO3HAHHS TP HW3YYCHUH BEIIECTB U
XUMUYECKUX PEAKIUH, B (HOPMUPOBAHUH W PA3BUTUU MO3HABATEIHHBIX YMEHUN U
UX TIPUMEHEHWHW B Y4YeOHO-TO3HABATEIIbHOW ¥ y4eOHO-UCCIIEeN0BATEIHCKON
NEeSATeTLHOCTH, OCBOCHHMHM TPAaBMJI 0€30MacHOr0 OOpamieHusi ¢ BEIIECTBAMHU B
MTOBCEHEBHOM KU3HU.

[Ipy M3yyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs Ba)KHOE
3HauYEHHE MPUOOPENH TaKHE 111, KaK:



— (dopmupoBaHHe WMHTEUIEKTYaJbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY IPUHATHUIO PELICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

— HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
o0yJarommxcss K CaMOCTOSITEIbHOM MMO3HABATEIbHON JESTENbHOCTH, HAay4YHBIM
METOJlaM TO3HaHMsI, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrnieyeHune yCIoBHM, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyYarOIUMUCS
OTbITa PAa3HOOOPA3HON NEATETLHOCTH, IMO3HAHUS U CAMOIO3HAHUS, KIIOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— ((opmupoBanue oOmEeNd (QYHKIMOHAIBHOM H €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSICHATH U OLECHUBATh SBJICHUS
OKpY’KaIOIIer0 MHpa, WCIOJB3Yysl 3HAHWS U OIBIT, MOJyYEHHBIE MPU H3yUYECHUHU
XUMHH, TPUMEHATh WX TPH pEHICHHH TpoOiieM B TOBCEIHEBHON >XM3HU U
TPYZIOBOU JIEATENBHOCTH;

— (QopmupoBaHue y oOyyaroumxcsi T'yMaHUCTHUYECKUX OTHOILIEHU,
NOHMMAaHUSA LEHHOCTH XHUMHYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1eJIeco00pa3HOro MOBEAEHUS B OBITY M TPYIAOBOM JEATEIBHOCTH B LEIAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHOMN Cpeabl;

— pa3BUTHE MOTHBAllUM K OOYyYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CAaMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HpoGuis U HAIpPaBJIEHHOCTU AAJbHEHIIEro
oOy4eHus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HM3yYeHUs XHMHU Ha YpPOBHE
OCHOBHOTO 00111€T0 00pa3zoBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 yacos (2

gaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIIO).



COAEPKAHUE OBYYEHUSA

8 KVIACC

IlepBoHayabHBIE XMMHYECKHE TOHATHSA

[Tpenmer xumuu. Ponb XMMUHN B JKU3HU 4ellOBeKa. XUMHS B CUCTEME HAYK.
Tena u BemiecTBa. PuU3NYECKUE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE
BenlecTB. [loHsATHE 0 MeTOAax mo3HaHWs B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Crioco0bl pa3aeneHus: CMECEH.

ATOMBI M MOJIEKYNbl. XHUMHUYECKUE 3JeMEHTbl. CHMBOJBI XHMUYECKUX
aneMeHTOB. [IpocTsie U CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumunyeckass ¢opmyna. BaleHTHOCTP aTOMOB XHUMHUYECKHX JJIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BemecTB. (OTHOcHUTENbHAas aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYJsIpHas Macca. MaccoBasi A0l XMMUYECKOTO AJIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMoCBsI3b KOMYECTBA,
Macchl M 4YHClIa CTPYKTYpPHBIX €IuHMI] BemecTBa. Pacué€rel mo Qopmyrnam
XUMHYECKUX COETMHEHUN.

dusnueckre U XUMUYECKUE SIBJICHUSI. XUMUYECKasi peaklus U €€ MpU3HaKU.
3aKOH COXpaHEHHs MaccChl BEUIECTB. XMMHUYECKHe ypaBHeHUA. Kiaccudukanus
XUMHUYECKUX peaklnil (COeTUHEHUs, pa3I0oKEHUs], 3aMEIIeHUs, OOMEHa).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiaMu paboThl B 1aOOpaTOpUU U
npuémMamu oOpalleHus: ¢ JIabopaToOpHbBIM 00OpPYAOBAHUEM, U3YUECHHE U OMUCAHUE
(bu3MUecKuXx CBOMCTB O0O0pa3l0OB HEOPraHMYECKUX BEUIECTB, HAOII0JIeHNE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTICHWE W KOHJICHCAIUS BOJbBI) U XUMHUYECKUX (TOpEHHE CBEYM, MPOKATUBAHUE
MEJHOM MPOBOJIOKHU, B3aUMOJEHCTBUE MeNa C KUCIOTOMN) SBJICHUN, HAOIIOIEHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKUX peaKlMil (pasiioKeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapwusi, pa3iokeHHe T'HIPOKCHIa
menu (1) mpu HarpeBaHuu, B3auMo eiicTBHE XKene3a ¢ pacTBopoM conu meau (1),
U3y4eHHE CMOCOOOB pa3JesieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIApUMBaHUE, AUCTWLIALUSA, XpoMaTtorpadus, IpOBEICHUE OUUCTKH IMOBAPEHHON
CONMM, HaONIOACHHE W  OMNHCAHME  PE3yJbTaTOB  MPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAaHEHHUS MacChl, CO3/IaHHE MOJEJe MOJeKys
(I1IapOCTEePKHEBBIX ).

BaxkHeiilue npeacTaBuTe/ M HEOPraHNYEeCKUX BellecTB

Bo3nyx — cMech razoB. CocraB Bo3zayxa. Kucnopon — s3neMeHT U mpoctoe
BenlecTBo. Haxokaenuwe kuciaopoga B Opupoje, (U3MUEecKHe M XUMHUYECKUE
cBoiicTBa (peakuuu ropenus). Oxcuapl. Ilpumenenue kucinopona. CrnocoOsl
HOJy4YEHUs1 KHUCIOpoJa B JabopaTOpuu M INpoMbIIUIeHHOCTH. Kpyrosopor
KucaopoJa B npupoje. O30H — aJIoTpoIHas MOAU(pUKALNS KUCIOPO/a.



TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TePMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakiuuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MapHUKOBOIO 3 eKTa, pazpyluieHue 030HOBOTO CIIOSI.

Bomopon — anemeHT M mpoctoe BemecTtBo. HaxoxkaeHuwe Bomopona B
npupoae, GU3MYECKUEe U XUMHYECKHE CBOWMCTBA, MPUMEHEHHUE, CIOCOObI
nonyuyeHus. Kucmotsl u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHUSIM.

dusnueckne CBOWMCTBA BOAbl. Boma kak pactBopurenb. PacTBOpEI
HacpilieHHbIE M HEHACHIIIEHHBIE PAcTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBasi 10Ji BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Pose pacTBOpOB B mpuposie U B *KU3HU 4esnoBeKa. KpyroBopot BOAbI B IPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCHJIOB:  cosieoOpasyromire  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Duszndeckue U XUMHYECKUE
CBOWCTBA OKCUJIOB. [lonyuenune okcuaos.

OcunoBanusi. Knaccudukanuss ocHOBaHMM: MIENOYM W HEPACTBOPUMbIC
ocHOBaHusA. HomeHkiarypa ocHoBaHuii. PU3WUYECKHE U XUMHYECKUE CBOWCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotsl. Knaccuduxarnus kucnor. Homenknarypa kucior. dusndeckue u
XMMHUYECKUE CBOWCTBA KHUCIOT. Psam aktuBHOcTM MetasmmoB H. H. bekertona.
[lony4yeHne KUCIIOT.

Comu. Homenknatypa coseil. @U3NYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenue cosen.

['eHeTnueckas CBSI3b MEXKY KIACCAMU HEOPTaHUYECKUX COCIUHEHMUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEIECIICHUE COAEPKAHUS KUCIOPOAA B BO3AYXE, IMOJIyYEHHUE,
coOupaHue, pacrmo3HaBaHWE W M3YUYCHHE CBOMCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpas3laMu OKCHUIOB U
OMMMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHME W W3YUYCHHE
CBOMCTB BOoaoOponaa (ropeHme), B3aumMozeicTBre Bogopona ¢ okcugoMm meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BHUIACOMATEPUAJIOB), HAOIIOJACHHE OOpAa3IOB BEIICCTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBAaHUE OCOOCHHOCTEM pPACTBOPEHHUSI BEIIECTB C
pa3JIUYHOM PACTBOPUMOCTBIO, TIPUTOTOBJICHUE PACTBOPOB C OMNPEICIEHHON
MacCOBOM JI0JIEM PACTBOPEHHOIO BEILIECTBA, B3aUMOACKUCTBUE BOJBI C METAILUIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHHUE BHUEOMATEpPUAJIOB),
UCCJIEIOBAHUE O0pPa3lOB HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaO0JII0ICHUEe U3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT U ILEIOYEH,
uzydyeHue B3aumozeiictBus okcupa menu (IlI) ¢ pacTBopoM cepHON KHCIOTHI,
KUCJIOT C METaJUIaMH, PEaKIUid HEUTpaIU3aluu, IOJYy4YEeHUE HEPACTBOPUMBIX
OCHOBAHMWM, BBITECHEHUE OJHOTO METaJIa JAPYTMM W3 PACTBOPA COJIM, PEUIECHUE



DKCIIEPUMEHTAIIBHBIX 3aJ1ad N0 TeMe «BaXHEeWIne KIacChl HEOPraHMYECKHX
COEIMHEHUI.

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aTroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIIMHU

[lepBble TOMBITKM KIACCU(PUKAMU XUMUYECKUX dJeMeHTOB. [loHsiTHe 0
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbl,
TaJIOT€Hbl, THEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yloT aMPOTEpPHBIE OKCUIBI
U TUAPOKCUJIBI.

[lepnognueckuit 3axoH. [lepuoanueckast cucTteMa XMMUYECKUX 3JIEMEHTOB /1.
HN. MengeneeBa. KopoTkonepuonHas ©  JIUHHONEpuoAHas  (OpPMbI
[Teprnonnueckoit cucrembl xumuueckux 3nemMeHToB J[. . Menneneesa. [lepuoas
u Tpynmbl. OHU3NYECKUH CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oTonsl. DiekTpoHsl. CTpoeHue
ANEKTPOHHBIX ~ 000JI04eK aToMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
AJIEMEHTA I10 ero nosoxeHuro B [lepuonnueckoit cucreme /1. 1. Menaeneena.

3aKOHOMEpPHOCTM H3MEHEHUS paJAnyca aTOMOB XHWMHYECKHUX 3JIEMEHTOB,
METAJUTMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyImaM U Nepruoaam.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W mnpaktuku. [[. V. MenneneeB — yd€Hbld U
rpaXJaHVH.

Xumudeckass cBa3b. KoBajieHTHass (TOJispHAsT W HEMOJISIpHAs))  CBSI3b.
DIIEKTPOOTPULIATENIBHOCTh XUMUYECKUX DIIEMEHTOB. IOHHAs CBS3b.

Crenenp  okucneHus.  OKHCIUTEIBHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Iporecchl OKuCIIEHUs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3loB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBHE
TUAPOKCHAA LHMHKA C pacTBOPaMHM KHCJIOT M IIEJIIOYEH, MPOBEICHUE OIIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiyu pa3aoKeHUs, COCAUHEHNUS).

Mesicnpeomemnmnuie ceasu

Peanuzanus MeXnpeaIMETHBIX CBA3€d MPU HM3YYEHHM XUMHUH B 8 Kiacce
OCYUIIECTBJISIETCS. 4epe3 MCHOJIb30BAHME KaK OOIIMX ECTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W TOHATHUM, SIBJISIOIIUXCS CUCTEMHBIMH JJISI OTJCIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO01Me ecTeCTBeHHO--HAyUHbIE TIOHSTHS: HAay4HbIN (akT, runoresa, Teopus,
3aKOH, aHallu3, CHHTE3, Kiaccudukanusi, NEePUOJUYHOCTb, HAOJIIOJEHUE,
DKCIEPUMEHT, MOAECIUPOBAHUE, U3MEPEHHUE, MOJIEIIb, SIBJICHUE.

®usuka: Marepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHJ,
M30TOIIBI, PaAUOAKTUBHOCTD, MOJIEKYJA, JJIEKTPUUYECKUN 3apsiji, BELIECTBO, TEJO,



00BEM, arperaTHoe COCTOSHHE BEIIECTBA, ra3, (U3MYECCKUE BEIMYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, ITAaHETHI, 3BE311bI, CONHIIE.

buonorus: dorocunTes, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHHEpandbl, TOPHbIE TOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHYeCKasi peaKIus

[lepnonmueckuit 3aKoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHne aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOMCTB
XAMHUYECKUX DJJIEMEHTOB TMEPBBIX TPEX TMEPUOJOB, Kalus, KaJblLUI M UX
COCMHCHUNW B COOTBETCTBUU C TIOJIOKEHHEM JJIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHUEM MX ATOMOB.

Ctpoenue BemiecTBa: BHJbI XMMHYECKOW CBS3U. THIBl KPUCTALIMYECKHUX
PEUIETOK, 3aBUCUMOCTh CBOWCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PELIETKU U
BHUJ1a XUMHUUYECKOU CBS3U.

Knaccudukaiys 1 HOMEHKJIaTypa HEOPraHUYECKUX BEHIECTB. XHUMHUUYECKHE
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K Pa3JIMYHbIM KJIACCaM HEOPraHUYECKUX
COCAVMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILECTB.

Knaccudukanysa XuMAYeCcKUX peakivii Mo pa3InyHbIM MpU3HaAKaM (110 YUCITY
U COCTaBy YYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIoBOMY 3(dekTy, 1o
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTalu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMHU, TEPMOXUMHUYECCKUE
YpaBHEHHS.

[TonsiTue 0 ckopocTH xumuyeckoil peakuuu. lloHsTre 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonsarne o karanuse. [loHsTHE 0 XMMHUUYECKOM paBHOBECUU. DAKTOPHI,
BIIMSIFOIIME HA CKOPOCTh XUMHUYECKOW pEAKIUU U TOJIOKEHUE XUMHUUYECKOIO

paBHOBECHUSL.
OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJICKTPOHHBIM  OajnaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHOU peaKunu. CocraBienue YPaBHEHUM

OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIX ~ PEAaKUU C  HCHOJIb30BAHUEM  METOJa
AIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMHN. DIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMu4eckon cBsi3u. CteneHp Auccounanuu. CHUIbHbBIE U C1a0bIe SJIEKTPOJIUTHI.

Peakuun nonHoro oOMeHa. Y cioBus MPOTEKaHUS peaKIuii MOHHOTO OOMeHa,
MOJHbIE M COKpAIIEHHBIE HWOHHBIE YpaBHEHUs peakiui. CBOICTBAa KHUCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 JIICKTPOJIUTHUECKOMN
nuccounanuu. KauectBeHHble peakini Ha HOHBL. [IoHSATHE O TMApOSIN3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHUE C MOJCISIMU KPUCTALIMYECKUX PEIETOK HEOPraHUYECKUX
BEIIECTB — METAJUIOB U HEMETauioB (rpadura U anmasza), CIOKHBIX BEIECTB
(xmopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON pEeaKlHH
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OT BO3ACHCTBUS pPa3IMUHBIX (AKTOPOB, HCCICAOBAHUE DIEKTPOMPOBOAHOCTH
pacTBOpPOB BENIECTB, MpoOIEecca JUCCOLMAIIMU KHCIOT, IIeJodued U cojeu
(BO3MOXXHO  HCMOJB30BAHME BUJEO MaTEpPHAIOB), IMPOBEJCHHE  OIbBITOB,
WUTIOCTPUPYIOIIUX ~ NPU3HAKM  TNPOTEKAHHWS  peakludid  HOHHOro  oOMeHa
(oOpa3oBanue ocajaka, BbIIEJICHUE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  peakuui
(ropeHue, peakiuu pasyIoKEeHHs, COSTUHEHUS), pacliO3HABaHUE HEOPraHMYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEaKIUMid HAa HOHBI, pEIIECHUE
HKCIIEPUMEHTAJIBbHBIX 33]1a4.

Hemertanibl 4 MX cOeANHEHUSA

OO6mrast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3HYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3auMOJIEHiCTBUE C MeETayIlaMH, HeMeTaJylaMH, IIejiouaMu). XJIOPOBOJOPO/I.
ConsHast KHCIIOTa, XMMUYECKHE CBOMCTBA, IOJIydeHHE, NpuMeHeHue. JleiicTBue
XJIOpa M XJOPOBOJOPOJA Ha OpraHu3M 4esoBeka. BakHeliiue XJIOopuabl U UX
HAXO0XKJEHUE B IPUPOJE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTereHu okuciaeHus. CTpoeHue u (PU3NYecKue CBOMCTBA
IPOCTBIX BELIECTB — KMCIOPOAa U Cepbl. AJIIOTPONHbIE MOAUDPUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOIOPO, CTPOCHUE, (PUBHYECKHE U
XUMUYeCcKrue CcBOMCTBA. OKCHIBI Cepbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (Qu3MUecKue W XUMHUYECKHE CBOMCTBa (00mIME Kak
NpEeACTaBUTENs Kjacca KHUCIOT W crneuuduyeckue). XHUMHUYECKHE pPEaKluHu,
JeXallie B OCHOBE MPOMBILUIEHHOTO CHoco0a MOMY4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHo KucaoThl. COaM CEpHOM KUCIIOTHI, KAYECTBEHHAS PEAKLMs Ha
cynb(dar-uon. HaxoxxneHue cepbl U €€ COCAMHEHHM B MpUpOjE. XUMHUYECKOE
3arpsi3HEHHE OKPYJKAIOIIEW Cpeabl COCIMHEHHUSAMM Cepbl (KHCIOTHBIE JOXKIMU,
3arpsi3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILECHUS.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHMCIIEHUA. A30T, paclpOCTPaHEHHUE B NPUPO/IE,
duznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B npupose. AMMHaK, ero
duznyecKkue u XMMHUYECKUE CBOMCTBA, oJyyeHre U npuMeHnenue. Connu aMMOHMS,
ux QU3NUECKUE U XUMUYECKHE CBOWMCTBA, MpUMeHeHne. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MOoJIyueHHe, (PU3MYECKUEe U XUMHUYECKUE
cBOlcTBa (0OIlIME Kak TMpEeJCTaBUTENS KJlacca KHUCIOT U clelu(puyecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyecTBE MHHEpaIbHBIX
ynoopeHuil. XuMru4ecKoe 3arpsi3HeHHe OKPYKaIoIel cpe/ibl COeTMHEHUSIMHU a30Ta
(KUCTIOTHBIE NOXAM, 3arps3HEHHE BO3AyXa, IMOYBBI U BOJOEMOB). Docdop,
anyoTpornuele Monupukammu ¢docdopa, GuzNUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcun docdopa (V) u dhochopras kuciora, GU3NIECKHUE U XUMHUIECKUE CBOCTBRA,
nonyudenue. Mcnonb3oBanue pochaToB B KaueCTBE MUHEPATBHBIX YIOOPEHHH.



OOmas xapakrepuctuka 31eMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCJICHHS.  YIJIepoA,  aJUIOTPOIHBIC
MOAU(UKALIUM, PACHPOCTPAaHEHHE B MpuUpojae, (U3MYECKUE U XHUMHUYECKHE
cBoiictBa. AncopOuus. Kpyrosopot yriepoaa B npupoje. OKcuabl yriepoja, ux
dbuznueckue W XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHUE MPOOJEMBbI, CBSI3aHHBIE C OKCHUIIOM
yriaepoaa (IV), rumoresa riao6anbHOrO TOTEIJICHUS KIWMaTa, MapHUKOBBIN
b dexT. YronpHas KucaoTa U €€ CoMM, nX (PU3NIECKUE U XUMUICCKHUE CBOWCTBA,
nojayyeHue U TnpuMeHeHue. KauecTBeHHass peakinusi Ha KapOOHAT-UOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJICHHOCTH U CEIHCKOM
XO3SMCTBE.

[lepBoHauanbHBIC MOHITUSL 00 OPTrAaHUYECKUX BEIIECTBAX KAK O COSTUHEHUSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTHUIIEH, 3TaHOJI, TJINLEPUH, YKCYCHAs! KUCIIOTA).
[IpupoHbie HMCTOYHUKU YTIEBOJAOPOAOB (yrojib, MPUPOJHBIN Ta3, HEDTH),
MPOJAYKTHl WX TmepepaboTku (O€H3MH), UX POJb B OBITY U IPOMBIIICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKU BaXKHBIX BEIECTBAX: KMpaX, OeNKax, yrieBojax — U ux
poiii B OKM3HM UeJioBeKa. MarepualbHOE€ €IUHCTBO OpPraHUYEeCKUX U
HEOPTaHUYECKUX COCAUHEHHUI.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJYyYCHHE H
npumeHenue. CoenuHeHHs KpemMHHs B mpupone. OOmme mnpeacTaBieHus 00
okcunie kpemausi (IV) u kpemuueBoi kucinore. CUIMKAThl, X UCIOJIb30BaHUE B
OBITY, B TIPOMBIIIJICHHOCTU. BaxHelilne CTpoUTeIbHbIE MaTepHaibl: KePaMHUKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiembl 0€30macHOrO MCHOJIb30BAHUS
CTPOUTEJIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

M3y4eHHE 00pa3Il0B HEOPTAHMYECKUX BEIIECTB, CBOMCTB COJISTHOW KHUCIIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEAKIIUN Ha XJIOPUJI-MOHBI U HAOJIOJCHHUE MPU3HAKOB
WX TIPOTEKAHMsI, OIBITHI, OTpaKawmue (QU3NYECKHUe W XUMHUYECKHE CBOMCTBA
TaJIOTEHOB M WX COCIWHEHUW (BO3MOXKHO HCIIOJIb30BAHUE BHJICOMATEPHAIIOB),
O3HAKOMJICHHE C O0Opa3lamMu XJIOPUAOB (TaJOTEHUOB), O3HAKOMIJICHHE C
oOpaslamu cepel ©u €€  CcOeAUHEHUsSIMU  (BO3MOXHO  HCIOJB30BAHHE
BUJICOMATEPHUATIOB), HAOIIOICHHE TIpollecca OOYTIIMBaHUS caxapa Mo JCUCTBHEM
KOHIECHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, HW3Yy4YEHUE XUMHUYECKUX CBOMCTB
pa30aBlIeHHON CEPHON KUCIIOTHI, IPOBE/IEHNE KAaUeCTBEHHOM peakIuu Ha cylibdar-
MOH M HAOJIOJeHUWE NpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHWE C (PU3HMUYECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIAUHEHHH (BO3MOXKHO HCIOJIb30BaHHUE
BHUJICOMATEpUAIIOB), 0Opa3liaMu a30THBIX U (POCHOPHBIX yIOOpPEHUM, MOTyUYCHHE,
coOuMpaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IMPOBEJACHHE
KAueCTBEHHBIX PEaKlMid Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHue Npu3HAKOB
UX IPOTEKaHHUsI, B3AMMOIEUCTBAE KOHIIEHTPUPOBAHHOM a30THON KUCJIOTHI C MEJIBIO
(BO3MOKHO HCMOJIb30BaHUE BHJIEOMATEPUAJIOB), V3y4YECHUE MoOJEeIen
KPUCTAIUTMYECKUX pEeHIETOK anmasza, rpaduta, (QyiaepeHa, O3HAKOMIICHHE C
MPOIIECCOM  afCOPOITMM  PACTBOPEHHBIX BEMIECTB AKTHUBUPOBAHHBIM YTIEM U
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YCTPOMCTBOM MPOTHBOTA3a, MOJIydeHUE, COOMpAHUE, pACMO3HABAHUE U U3YUYECHUE
CBOMCTB YIJIEKHCIIOTO ra3a, IpOBE/ICHHE KaueCTBEHHBIX PEaklMii Ha KapOoHAT U
CUJIMKAT-UOHBl W W3YYE€HHE MPHU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMENW CUJIMKATHOM MPOMBINUIEHHOCTH, PEIICHUE 3KCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BakHelme HeMeTalTbl M UX COCTUHEHUS».

MeTaJibl 1 X COeIMHEHUS

OO01mast xapakTepUCTHKa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHHUHU
ux nonoxeHus B llepmogmdeckor cucremMe xumudeckux daeMmeHTtoB . N.
MenneneeBa u ctpoeHusi atomoB. CTpoeHHE MeTauioB. MeTtajmndeckasi CBsi3b U
METAJUTMYECKas ~ KpUCTa/UIMUecKass  pemi€Tka.  DJIEKTPOXUMUYECKUH Pl
HanpspKeHU MeTalioB. OU3nueckue U XMMHUYECKHE CBOMCTBAa MeTaiioB. OO0mue
crocoObl ToydeHuss MeTauioB. [loHATHE O KOppo3WM METAIIOB, OCHOBHBIE
CrocoObl 3auMThl UX OT Kopposud. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUM,
OpoH32a) ¥ X MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsie mMeTambl: nonoxeHue B llepuoanyeckon cucreme XMMHUUECKHUX
anemeHToB . 1. MenzaeneeBa, CTpoeHHME UX aTOMOB, HAXOXJEHUE B IPUPOJE.
duznyeckre U XUMHUUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U
TUAPOKCUABl HAaTpusi W Kanus. [IpuMeHeHHe IIEeNOYHBIX METAUIOB U HX
COCUHECHUM.

[Ilenouyno3eMenpHbIE META/UIBI MAarHUM W KaJbLUUW: TIOJOXKEHUE B
[lepnoguueckon cucreme xumuueckux sneMeHToB [[. M. MenneneeBa, crpoeHune
MX aTOMOB, HaX0XJAEHUE B rpupoae. PU3ndecKkue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelmue coequHEeHUs KalblUs (OKCHA, TUIPOKCUI, COJIM).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.

AltoMuHUN: TIoJ10)keHuE B [lepronueckor CUCTeME XUMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHMEe aToMa, HaxOXKIE€HHE B npupone. Puznueckue u
XUMHUYECKHE CBOMCTBA aTtOMUHUSI. AMQPOTEPHBIE CBOMCTBA OKCHIA U THUAPOKCHIA
ATFOMHUHUSL.

Keneszo: monoxenue B [leppuoanyeckor cUCTeME XUMUYECKHUX AJIEMEHTOB [l.
. MengeneeBa, CTpOECHHE aTOMa, HAXOXIEHUE B mpupoae. Pusnmyeckue Hu
XHMHUYECKHE CBOMCTBa Xkene3a. OKCubl, THAPOKCU B U comu kene3a (1) u xenesa
(1), ux cocTaB, CBOWCTBA M MOJyUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJICHHE ¢ O0Opa3llaMd METAJJIOB U CIUIABOB, WX (DU3NUYECKUMU
CBOMCTBaMH, M3Y4Y€HHE  PE3YyJIbTAaTOB  KOPPO3UU  METALIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUICOMATEPHUATIOB), OCOOCHHOCTEH B3aWMOJCUCTBUS OKCHIA
KJIbIIUS W HATpus C BOJOH (BO3MOXKHO HCIIOJb30BAaHHWE BHUACOMATEPHAIIOR),
MCCIIEOBAHUE CBOMCTB KECTKOW BOJBI, IPOLIECCa TOPEHUS KEJe3a B KUCIOPOJIE
(BO3MOXXKHO ~ HCIOJB30BAaHWE  BHUIEOMATEpPUANOB), MPU3HAKOB  MPOTEKAHMS
KAQYECTBEHHBIX PEAKIM{ HA WOHBI: MarHus, KaJblHs, ATIOMUHUS, [IMHKA, JKEJIe3a
(I u xenesza (111), mexu (11), HaOmrONEHME M ONMCAHUE MPOIIECCOB OKPAITHBAHWS
IJJaAMEHH MWOHAMU HATpus, Kalusl U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAITIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THAPOKCHUIA ATFOMUHUS
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Y TUJPOKCHUJIA IMHKA, PEIICHUE SKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe «Bakueiiiine
METaJUIbl U UX COCAUHECHUS.

XuMHA U OKPYKAKIIas cpeaa

BemectBa m matepuanbl B MOBCEAHEBHOM >KM3HM 4yenoBeka. bezomacHoe
WCIIOJIb30BAHUE BEIIECTB M XUMUYECKUX peakuuil B ObiTy. IlepBas momomnib mpu
XUMHUYECKUX 0XKOTaX U OTPaBICHUSIX.

XUMHUECKOE 3arps3HeHHE OKpyKaroled cpeabl (MpeaeiabHas AOMyCTUMAas
KOHIIeHTpalus Bemiects, nanee — [1/IK). Ponb xuMun B pelieHrH 3K0JIOTHYECKUX
npooIieM.

Xumuueckuii IKCnepumenm:

M3yueHHe oOpaslloB MaTepUalioB (CTEKJIO, CIUIABBI METAJIJIOB, MOJMMEPHBIC
MaTepHabl).

Mesicnpeomemmuoie cea3u

Peanuzanuss MeXNpeIMETHBIX CBSI3€M MpU U3YYEHHH XUMHHM B 9 Kiacce
OCYIIECTBJISIETCSL 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX
MOHSATUH, TaK U TOHATHUH, SBJISIOMUXCS CUCTEMHBIMH JIJI OTICIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1mue ecTeCTBEHHO-HAYUYHbIC TMOHSTHUS: HAy4YHBINM (PakT, rUmoTe3a, 3aKoH,
TEOpUsl, aHallM3, CHHTE3, KJIacCU(UKALMS, TEePUOJAUYHOCTh, HaOIIO/ICHUE,
AKCHEPUMEHT, MOJICTTMPOBAHUE, HU3MEPEHUE, MOJIEb, SBJICHUE, MMAPHUKOBBIN
s deKT, TEXHOIOTUS, MaTEPHUAIIBI.

dusuka: Marepus, aroMm, 3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH]I,
W30TOIbI, PaJUOAKTUBHOCTh, MOJICKYJa, DSJIEKTPUYECKUM 3apsii, MPOBOJHUKH,
MOJYNPOBOJHUKH, JTUAJCKTPUKH, (POTOIJIEMEHT, BEUIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHME BEIIECTBa, I'a3, pacTBOP, PACTBOPUMOCTh, KpUCTAILINYECKAs
pemeéTka, CruiaBbl, (PU3NUYECKUE BEIUYUHBI, €IUHUIIBI U3MEPEHHS, KOCMUUYECKOE
MPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: dorocunres, npixanwe, Omocdepa, IKOCUCTEMA, MHUHEPATHHBIC
yI0OPEHHS, MUKPOIJIEMEHTHI, MAKPOAJIEMEHThI, TUTATEIHHBIC BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaIbl, TOPHBICE TOPOJIHI,
MOJIE3HBIE UCKOMAEMBbIE, TOTLIUBO, BOJIHBIE PECYPCHI.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHUsl JOCTUTalOTCS B XOJie OOyYeHMs] XUMUU B €AUHCTBE Y4YEOHOU U
BOCITUTATEIBHOM JAEATEIBHOCTA B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUMCKUMU
COLIMOKYJIbTYPHBIMU UM JYXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMU, HPUHSATHIMH B
oOIIecTBe MpaBUJIaMd W HOPMaMH TOBEJEHUS M CIOCOOCTBYIOT IIpoIleccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COIIMAIA3AIMN 00YyJarOIINXCSl.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBATbCS CHUCTEMOM TMO3WTHUBHBIX IIEHHOCTHBIX OpHEHTAlMA U
pacuIMpeHue onbITa ACSITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

IIEHHOCTHOT'O OTHOIIEHUS K OT€UECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY
M HAyYHOMY HACIEIUI0, TTOHUMAaHHS 3HAYECHUS XUMHUYECKON HAyKH B JKHU3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHON HH(pOpMaIMeil o
MEPENOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBa;

2) rpasKAaHCKOr0 BOCIIUTAHMS:

MPEACTABICHUSI O COLUMAIBHBIX HOpPMax M MpPaBUIaX MEKINYHOCTHBIX
OTHOIIICHUH B KOJIJIEKTHUBE, KOMMYHUKATHUBHOW KOMIETEHTHOCTU B OOILECTBEHHO
MOJIE3HOM,  Y4EOHO-UCCIENOBATENIbCKOM, TBOPYECKOW M JAPYTHX  BHUAAX
JIEATEIBHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOM MAEATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOIIM B TIpollecCe€ HITOW Yy4YeOHOU NEsITEIBbHOCTH, TOTOBHOCTHU
OIICHUBATh CBOE TOBEJAEHHWE U TIOCTYNKU CBOUX TOBApUIIEH C TO3UIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOTI'0 MO3HAHUS:

MHUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE M XUMHYECKOW peakiiuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUA HAyKH U COCTABIISIONIUE
OCHOBY JIJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHSI MTPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUU B TTIO3HAHUU ITUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHbIC MOTHBBI, HAIPABJICHHBIC HA TOJIyYEHHE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUM,
MO3HABATENIbHOM, MH()DOPMAIMOHHOW M YHUTATENbCKOM KyJIbTYpbl, B TOM YHCIE
HAaBBIKOB CaMOCTOSITEJIbHOM palOThl C Y4YEOHBIMU TEKCTaMH, CIPABOYHOU
JUTEPATYPON, JIOCTYNHBIMU TEXHUYECKUMH CpeACTBaMU HH()OPMaIMOHHBIX
TEXHOJIOT UM,

WHTEpPEC K OOYyYCHHMIO M TO3HAHHWIO, JIFOO003HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  CcamMO0Opa30BaHUIO, MPOEKTHOW W  HMCCIIEIOBATEIbCKOM
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JEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBIEHHOCTH U YPOBHS OOy4YeHUS B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTU KU3HHM, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUU U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOJIsl, HAPKOTUKOB, KypEHHUS ),
HEOOXOJAMMOCTU COOJNIONIEHUsT TpaBUi OE30MacCHOCTH TMpU OOpallleHUd C
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEabHOMN KU3HU;

5) Tpy10BOTr0 BOCIMTAHUSL:

MHTEpEC K MPaKTUYECKOMY U3YUeHHIO ITpodeccuii u Tpyaa pa3InyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTaM TpPYIOBOW NEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE NPUMEHEHHS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJTLHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCHEMHON MpodhecCUOHATBLHOM JAESTENHHOCTA U Pa3BUTH HEOOXOAUMBIX YMEHUMH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCHOHANIBHON CPEJIE;

6) 3K0JIOrNYecKOTro BOCIIMTAHUS

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K NPUPOJIe KaK HCTOUYHUKY
YKU3HM Ha 3emile, OCHOBE €€ CyIeCTBOBaHUS, IOHUMAaHUE [IEHHOCTH 3I0POBOTrO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXHMYECKOMY 3J0pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOIECHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMH, a TAK)KE B CUTYaLUsX,
YTPOXKAIOIINX 3I0POBbIO U )KU3HU JHOJEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUSI, MOJydaeMble MPU U3YYECHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  3KOJIOTUYECKOM  KyJIbTYpbl, OCO3HaHUSl TIJ00aJbHOTO  Xapakrepa
HKOJIOTHYECKUX MPOOJEeM M MyTell UX pelIeHUs MOCPEACTBOM METOJ0B XHWMHH,
AKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM U COLMAJILHON IIPAKTHKE.

METANIPEJMETHBIE PE3YJIBTATDI

B coctaBe MeTanmpeAMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAYUMBIC JJIA
dbopMHpOBaHUS MHPOBO33PEHHS OOIIEHAYyYHbIE TOHATUS (3aKOH, TEOpHs,
MPUHITUT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHbIX YYEOHBIX NpPEIMETax U MO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOU
Hay4YHOW KapTHHE MUpA, U YHUBEpCAJIbHbIE yueOHbIE ACHCTBUS (MO3HABATEIbHBIC,
KOMMYHUKATUBHBIC, PEryJISATHBHBIE), KOTOpblE 0OecneurnBatoT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYUIECTBJICHUIO Yy4eOHOM
NEeSATETbHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

ba3oBble 1oruyeckue 1eMcTBUA:

YMEHHUSI HKCMOJb30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMW: PACKPBHIBATH CMBICT XUMHUYECKUX MOHSATUN (BBIACISITH UX XapaKTEpHbIC
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NPU3HAKK, YCTAHABIMBATH B3aUMOCBS3b C APYTUMHU MOHSATHSMH), UCHOIB30BATh
MOHATHUS 17151 OOBSICHEHUS OTJIEIbHBIX (PAKTOB U SIBJICHUI, BHIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKALMU XUMHUYECKUX BEIIECTB U XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUUYMHHO-CIICACTBEHHBIE CBA3UM MEXAY OOBEKTaMU H3y4YCHUS,
CTPOUTH JIOTUYECKHUE pacCykAeHUS (MHIAYKTUBHBIC, ACIYKTUBHBIC, 10 aHAJIOTUN),
JienaTh BBIBOJIBI M 3aKIIFOUCHUS;

yMEHUE TMPUMEHSTh B TIpollecCe IMO3HAHUA TOHATHS (NMPEAMETHBIE U
MeETaIpeIMETHBIE), CHMBOJIUYECKUE (3HAKOBBIE) MOJIENH, UCIIOJIb3yEMbIE B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSEMbIE B XUMHUH MOJEIbHBIEC MPEICTaBICHUS —
XUMHYECKUH 3HAaK (CMMBOJI JJIEMEHTAa), XUMHUYeckas QopMmyja M YypaBHEHHE
XUMUYECKON PEAKIUU — NPU PEUICHUH Y4eOHO-TI03HABATENbHBIX 33Ja4, C YYETOM
3THX MOJENBHBIX MPEACTABICHUI BBIIBISATh M XapaKTEPH30BATh CYIIECTBECHHBIC
PU3HAKK U3y4aeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKHUX PEaKIIUH,
BBISBJIATH  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJIEICTBEHHbIE CBSI3U U
IPOTUBOPEUMS B U3yYaEMbIX MPOLIECCAX U SABJICHUSAX.

ba3oBble uccienoBarejbcKue 1eMCTBUA:

YMEHHE MCII0JIb30BaTh IOCTABJICHHbIE BONPOCHl B KAaYeCTBE HHCTPYMEHTA
NO3HAHMs, a TaKkXke B KAyeCTBE OCHOBBI JJisi (OPMHUPOBAHUSA THIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMbBIX CY>KJECHUM;

npuoOpeTeHre OImbiTa IO IUJIAHUPOBAHUIO, OPraHU3allid M MPOBEICHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, yMEHUE HaOloJaTh 3a XOJOM IIpoliecca,
CaMOCTOATEILHO MPOTHO3UPOBATh €0 Pe3yJibTar, PopMyIUpoBaTh 000OIIEHUS U
BBIBO/IbI IO PE3YJIbTaTaM MPOBEAEHHOIO OMbITA, UCCIETOBAHUS, COCTABIATH OTUET
O MpoJIeTITaHHOM padoTe.

Pabora ¢ undpopmaunmeii:

YMEHHE BBIOMpaTh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH WHEOOPMAIUIO
pa3ITUYHBIX BUIOB U (HOPM MPEACTABICHUS, TIOYIaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJIIpHAs ~JUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIPABOYHBIC
nocobust, pecypcbl MHTepHeTa), KPUTUYECKH OLEHUBATH NPOTHUBOPEUMBYIO H
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;

YMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3allpoChl MPU MOUCKE U OTOOpE
uH(OpPMAIIUU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX [JIsi BBITIOJHEHUS
y4eOHBIX U MO3HABATENBHBIX 33/1a4 ONpPENEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
o0NacTd MCTOJB30BaHUS HHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHMS PA3IMUHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATENLHO BHIOUPATh ONTUMAIBHYIO (POpMyY MpeAcTaBiIeHUS HHPOPMALIUUA U
WUTIOCTPUPOBATh pEIIAEMbIe 3aJa4d  HECJIOKHBIMU CXEMaMH, JHharpaMmmamu,
apyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B Ipolecce y4eOHOH U
UCCIIEIOBATENLCKON N1eATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIILICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe el CTBUS:
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YMEHHUS 3aJilaBaTh BOINpPOCHI (B XOJe Juaiora W (WiM) JIUCKYCCUHU) TIO
CYLIECTBY  OOCyXJaeMol  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHUS
OTHOCHUTEJIBHO BBIMOJIHEHHS TPEAJIOKEHHON 3a/1a4H;

YMEHHSI  MPEACTABISATH  IOJYYEHHBIE  pE3yJIbTaThl  I[MO3HABATEIBHOU
JEATEIBHOCTH B YCTHBIX M MHCbMEHHBIX TEKCTAX; JeJaTh MPE3CHTAIUIO
pe3yIbTaTOB BBHIMOJHEHHUS] XUMHUYECKOTO SKCIEPUMEHTa (J1a0OpaTOPHOIO OIbITa,
1abopaTopHOI pabOTHI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO MTPOEKTA);

YMEHUSI y4eOHOro COTPYAHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MMO3HABATEIbHOW W MCCIEAOBATEIBCKOM  JIEITEIBHOCTH MNPU  PEUICHUH
BO3HUKAIOIIMX MPOOJIeM Ha OCHOBE Yyu€Ta OOLIMX HHTEPECOB M COIJIACOBAHUS
no3uruii (00CyX eHus,, OOMEH MHEHUSIMHU, «MO3TOBBIE IITYPMbI», KOOPAUHAIIUS
COBMECTHBIX JEHCTBUM, OINPEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOThI U ApyTHE).

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIe 1eliCTBHS:

YMEHHE CaMOCTOSITEJIbHO ONPEACNISATh LEIU JEATEIIbHOCTH, IUIAHUPOBATh,
OCYHIECTBIISATh, KOHTPOJIUPOBATH U TMPU HEOOXOIUMOCTH KOPPEKTHUPOBATH CBOIO
JesTeIbHOCTD, BBIOUpaTh Harbosee 3pheKTUBHBIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 33/1a4, CaMOCTOATEIIBHO COCTAaBJIATh WA KOPPEKTUPOBATH
IIPEUIOKEHHBIM  QJITOPUTM JEUCTBUUA MPU BBINOJHEHUM 33JaHUU C YYETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX W PEAKIIMSIX,
OLICHUBATh COOTBETCTBHUE TMOJYYEHHOTO pE3yJbTaTa 3asBICHHOW II€JIU, YMEHUE
MCIOJIb30BaTh U AHAJIM3UPOBATH KOHTEKCTHI, ITPEIJIAracMbI€ B YCIOBUM 3aJIaHUM.

HNPEAMETHBIE PE3YJIBTATHBI

B cocrtaBe mnpenMeTHBIX pe3yJbTaTOB IO OCBOCHUIO 00s3aTE€ILHOTO
CoJlep>KaHMs, YCTAHOBJIEHHOrO JaHHOM ¢enepaibHOM paboyeil mnporpaMMon,
BBIJICJISIFOT: OCBOEHHBIE OOYYarOIIMMUCS HAy4HbIC 3HAHMS, YMEHHUS U CIIOCOOBI
JIeWcTBUM, crnermuduuecKkue g IPEAMETHONH 0o01acTh  «XHUMHUS», BB
JEATEIBHOCTH MO  MOJYyYEHHI0 HOBOIO 3HAaHWS, €ro HHTEpIpETalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsIX.

K xoniy oOydenus B 8 kiiacce npeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpOIHAs M HEOJAHOPOHAs), BaJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi J10JIs1 XUMHUUYECKOTO JIEMEHTa B COCMHEHUHU, MOJIIPHBINA 00BEM,
OKCHJ], KHCIJIOTa, OCHOBAHUE, COJIb, JJICKTPOOTPUIATEIBHOCTh, CTENEHb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(UKaIUs peakuui: peakuuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUS, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, K30~ ¥ SHIOTCPMHUUECKHUE PEAKIINH, TEMI0BOU A EKT peakiinmu,
AP0 aTOMa, JJIEKTPOHHBIM CIIOM aroma, aToOMHas OpOWTallb, PamUyC
aToMa, XUMHUYECKasl CBSI3b, MOJSPHAS W HEMOJSpPHAs KOBAJICHTHAsl CBA3b,
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HMOHHAs CBs3b, MOH, KATMOH, aHUOH, PACTBOpP, MAaccoBas JI0Js BEIECTBA
(MponeHTHAsE KOHLIEHTpAIusi) B PaCTBOPE;

WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHWMHUYECKHX TOHATUA H
MPUMEHSTH ATH MOHATHSI IPY OMUCAHUU BEIIECTB U UX MPEBPAIICHUH;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPaBHEHUIN XUMHUYECKUX PEAKIINA;

OTPEENATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENIEHb  OKWUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COEAMHEHUN 10
dbopmynam, BHJ XUMHUYECKON CBsI3M (KOBAJIGHTHAas W WOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSX;

packpeiBath cmbica [lepmommueckoro 3akona [l WM. Mengeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJAUYECKON 3aBUCUMOCTH CBOWCTB
XUMUYECKUX JJIEMEHTOB OT MX MojoxxkeHus B Ilepuomgmyeckoid cucreme,
3aKOHOB COXPAHEHHUs MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HUsI, 3aKOHAa ABOTrajipo;

ONMKCHIBATh M XapakTepu3oBaTh TaOmuuHyio ¢dopmy [lepuoanueckoii
CUCTEMBbl XMMHYECKHUX OJJIEMEHTOB: pa3iIu4aTh I[OHATHUS «TJIaBHAs
noarpymnmna (A-rpymmna)» u «mnobounas noarpynmna (b-rpyrmma)y, manbsie u
OOJBIIME TEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOPbIE HMEIOTCSA B
tabmune «llepuonuueckass cuctemMa Xumudeckux odyemeHToB [, U.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB
XUMHUUYECKUX DJIEMEHTOB (COCTaB M 3apsij siipa, o0Ilee YUCI0 IECKTPOHOB
U pacrpeesieHUue uX Mo JEKTPOHHBIM CIIOSIM);

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPTaHUUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBYy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, M0 TEIIOBOMY (D PeKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHUE CBOMCTBA BEIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEP KA OMUCAHUE TPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYE€CTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUSI XUMHUYECKUX IMPEBpAlICHUA B
Pa3JIMYHBIX YCIOBHUSIX;

BBIYUCIISITH  OTHOCUTEJBHYIO MOJICKYJISIPHYIO W MOJISIPHYIO MacChl
BEIIIECTB, MAaCCOBYIO JIOJIFO XHMHUYECKOTO »JJeMeHTa 1o dopmylie
COCIMHEHHS, MaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, MIPOBOJAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKInu;

MPUMEHSATH OCHOBHBIE OINEPALlMU MBICIUTENILHON JEATEIbHOCTH — aHaJIHU3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CHCTeMATH3aluIo, KJIaCCHU(PHUKAIIUIO,
BBISIBJICHUE MPUYUHHO--CIIECCTBEHHBIX CBA3EH — ISl U3YyUYECHUS] CBOICTB
BEIIECTB MU XUMHUYECKUX PpEaKlHil, €eCTeCTBEHHO-HAYYHbIE METOIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJEINPOBAHUE, SKCIEPUMEHT
(peasibHBIN U MBICIICHHBIN );
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CIENOBAaTh  IpaBUJaM  MOJIb30BaHWS ~ XUMHUYECKOW  MHOCYAOM |
7a0b0paTOpHBIM  000pPYJIOBaHHMEM, a TaKXKe TMpaBuUiiaM OOpallleHUus C
BEIIECTBAMA B COOTBETCTBUM C HWHCTPYKUHUSIMHA 10 BBINOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpaHHUIO
ra3oo0pa3HbIX BEIIECTB (BOJOpOAA M KHUCJIOPOJa), MNPUTOTOBIICHUIO
pacTBOPOB C ONPEAEIEHHOW MAaCCOBOW JIOJIEM PACTBOPEHHOIO BEIIECTBA,
IJJAHUPOBAaTh M MPOBOAUTH  XHUMHUYECKHE  DKCHEPUMEHTHI IO
PAacIoO3HABaHHUIO PACTBOPOB MIEIOYEN U KHUCIOT ¢ TOMOIIBI0 HHIAUKATOPOB
(;makmyc, heHondTaIeH, METHIIOPAHXK U APYTHE).

K koniy oOyuenus B 9 Kkjiacce npeMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

pacKpbIBaTh CMBICT OCHOBHBIX XHUMHUYECKUX TOHSATHUN: XUMHUYECKUM
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHWOH, NPOCTOE BEHIECTBO,
CJI0’KHOE BEIIECTBO, BAJIEHTHOCTb, J3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb
OKHUCJICHHS, XUMUYECKasl peaKI[usi, XUMUYEeCKas CBs3b, TEIUIOBOU 3(PdeKT
peakiuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIIEKTPOIUTHI,
HEJJICKTPOJIUTHI, JJIEKTPOJIMTUYECKAs IUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, Karaau3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMbIe U
HEeoOpaTUMbIE pEaKIMM, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEIIb,  OKHCIEHWE W  BOCCTAaHOBJICHHE,
ajuioTponusi, aMm(pOTEepHOCTh, XUMHYECKasi CBSI3b (KOBaJCHTHAs, MOHHAs,
MeTaJTMYecKas), KpUCTANIMYECKash penieéTtka, KOppo3usi METaJlIoB,
CIJIaBbl, CKOPOCTh XHMHYECKOW PpEAKUHMH, TMPEICIbHO JOMyCTUMAs
koHueHTpauus [1/IK Bemecrna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKHX TIOHATHH U
MPUMEHSITH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIMKY JUIS COCTaBJICHUS (HOPMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKLIUN;

ONPEAENATh BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB B
COCAMHEHUSAX PpA3JIMYHOIO COCTaBa, IPUHAMIEKHOCTh BEIIECTB K
OTpEeNICIEHHOMY KJIACCY COCIWHEHUU To ¢dopmyrnaMm, BHI XUMHUYECKOU
CBs3U (KOBaJE€HTHAs, WOHHAS, METAJUIMYECKasl) B HEOPraHUYECKHUX
COCIMHEHMUSIX, 3apsi MOHA M0 XUMUYECKON (opMylie, XapaKTep Cpeibl B
BOJIHBIX PACTBOPax HEOPraHUYECKUX COCAMHEHUH, TUI KPHUCTATUTMYECKOMN
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBatb cMmbica Ilepuonnueckoro 3akona J[. M. MenneneeBa wu
JIEMOHCTPUPOBATh €r0 IMOHUMAHHWE: OMNHUCHIBATH U XapaKTEPU30BAThH
Tabnuunyto Gopmy Ilepuoanueckoil cUCTEMbl XMUMHUYECKHX 3JIE€MEHTOB:
paznuyaTh TMOHATUS «TJaBHas noArpynna (A-rpymnma)» U «modouyHas
noarpynma (b-rpynma)», manbie u  OonblMe MEPUOABI, COOTHOCHTH
0003HaueHUs, KOTOpPhIE WMEIOTCS B TIEPHOJUYECKON TadmuIEe, ¢
YUCIIOBBIMU  XapAaKTEPUCTUKAMU  CTPOCHUA  aTOMOB  XUMHYECKHX
AJIIEMEHTOB (COCTaB M 3apsii sAapa, oOOIee YHCIO JJIEKTPOHOB U
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pacnpeneiieHue WX 0 DJJIGKTPOHHBIM CJIOSIM), OOBSCHITH OOIIHE
3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB 3JIEMEHTOB M MX COCJIMHEHHI B
npezesiax MajlbIX MEePUOIOB U TJIABHBIX MOATPYII ¢ YYETOM CTPOCHHUS UX
aTOMOB;

KJ1acCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTBHI, HEOPraHUYECKUE BEIlEeCTBa,
XUMHUYECKUE Peakiuu (M0 YUCIY U COCTaBy YYACTBYIOIIMX B PEAKIHMH
BEIIECTB, MO TEIJIOBOMY 3(PEKTy, MO0 U3MEHEHUIO CTENEHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepU30BaTh (OMHUCHIBATh) OOIMIME W CICHHPUICCKHE XUMHUYCCKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPKIAs OMNHUCAHUE
pUMEPaMH MOJICKYJSIPHBIX W HMOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTaBIISAITh YPABHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIIOT,
HIEJI0YEH U COJIEH, MTOJHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIMil HIOHHOTO
oOMEHa, ypaBHEHHUS pEaKluid, MOATBEPKIAIOMUX CYIIECTBOBAHUE
TF€HETUYECKOM CBSI3U MEXKY BEIIECTBAMU PA3JIUYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIUN
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIHA;
MIPOTHO3UPOBATh CBOKCTBA BEIIECTB B 3aBUCHUMOCTH OT HUX CTPOCHUS,
BO3MOKHOCTH TIPOTEKAHUSI XWMUYECKHX TMPEBPAlIEHUNH B Pa3TUYHBIX
YCIIOBUSIX;

BBIYUCIISITH OTHOCHUTEIBHYIO MOJICKYJSIPHYI0 UM MOJISIPHYIO  MaccChl
BEIIIECTB, MAaCCOBYIO JOJII0O XUMHYECKOTO »JJeMeHTa 1o ¢opmylie
COCIMHEHHs, MaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, MIPOBOJAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKInu;

coON0aTh  MpaBUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7a00paTOpHBIM  00OpYNOBaHMEM, a TaKXKe TMpaBWia oOOpamieHus ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSAMH TIO BBITTOJIHEHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB TIO0 TOJIYYEHUI0O U COOMPAHUIO
ra3000pa3HbBIX BEMIECTB (aAMMHAKa U YTIICKUCIIOTO Ta3a);

MPOBOJUTh  PEAKIUM,  TOATBEPKIAIONIME  KAYECTBEHHBIM  COCTaB
pPa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYyTEM XJIOPHUA-, OpoMuU-,
nonua-, kapOonar-, ¢docdar-, cunmkar-, cyabdar-, THAPOKCHUI-UOHBI,
KaTUOHbI aMMOHMSI MU HMOHBI M3YYEHHBIX METAJIJIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX PACTBOpPaX HEOPTaHUYECKUX BEIIECTB;

MIPUMEHSITh OCHOBHBIC OIEpAlMM MBICIUTEIBHON JAEATeIbHOCTU — aHaJu3
U CHHTE3, CpaBHEHUE, OO0OOIIEHHE, CHUCTEeMATHU3aIlMI0, BBISBICHUE
NPUYUHHO-CJIEJCTBEHHBIX CBS3€M — Ui MU3Y4YEHHUS CBOWCTB BEHIECTB U
XUMUYECKUX pPEAKIUH, €eCTeCTBEHHO-HAyYHbIE METOAbl TO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (pEalbHBIA H
MBICJICHHBIH ).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoanuyecTBo 4acoB
Ne HaumeHoBaHuUe pa3iesioB H K I DJiIeKTpoHHbIE (HU(POBHIE)
n/n TeM NMPOrpaMMbl Bcero OHTPOJILHLIC pakTiaecKue oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3nes 1. [lepBoHaYaIbHbIE XUMUYECKUE OHSITHUSI
XuMusg — BaxkHas 00/1aCcTh

11 €CTCCTBO3HAHUS U 5 2 bubnunoreka LIOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YyeJIOBEKa

19 BertectBa 1 xuumudeckue 15 1 bubnunoreka LIOK

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

Hroro o pasneny 20

Pa3nen 2. BaxkHeiiume npeacTaBuTe/ M HEOPraHMYEeCKUX BellleCTB
21 Boznyx. Kucnopon. Ilonsitue 6 bubmuorteka [IOK

' 00 okcuagax https://m.edsoo.ru/7f41837c
29 Bonopon.Ilonstue o kucnorax 8 1 bu6nmorexa LIOK

' U COMIAX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsr. [Tonsitue 06 5 1 1 bubmnoreka IIOK

' OCHOBaHHUSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCCHI 11 1 1 bubnuoreka [{OK

HCOPTaHNYCCKUX CO€IUHEHUI

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

Hroro no paszneny 30

Paspnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHue aToMoOB.

Xumuuyeckasi cBsi3zb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE PC€aAaKIHH

Ilepuoanueckuii 3aK0H U
3.1 [Tepuoanueckas cucrtema 7
XUMHYECKHX 3j1eMeHToB J[. 1.

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

MenneneeBa. CtpoeHue atoma

Xumudaeckas CBSI3b.

3.2 Oxucimrensio- 8 ]r?tptlpin/P/Ir?qT:;szg 85%418370
BOCCTAaHOBUTCIIbHBIC PCAKIITUN
Hroro no pasaeny 15 ]r?tptlpin/P/Ir?qT:;szg 85%418370
ToBTopeHne 3 bubnunoreka LIOK
https://m.edsoo0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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9 KJIACC

KounyecTBO 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/m Y —— Beero KOﬁHTpOJ‘IbHLIe HpﬁaKaneCRne 06pa30OBATEIBHBIE
padoThI padoThI pecypesi
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuA
11 [ToBTOpEeHUE 1 yroyOneHue 3HAaHUIA 5 1 bubnmnoreka HOK
' OCHOBHBIX pa3/IeoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmmoreka [JOK
' peakiui https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHYECKAs JUCCOIHAITHSI. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE PEaKIMu B pacTBOpax https://m.edso0.ru/7f41a636
Htoro no pazneny 17
Pazgen 2. HeMeTaJJILI M BX CO€IHHEHUSA
21 OO0m1as xapakTepucTUKa XUMHUECKUX 4 1 bubnnorexa [JOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edso0o.ru/7f41a636
2| e e : B 10K
' TPyHbt. L-€p https://m.edsoo.ru/7f41a636
COETMHEHUS
OO61mas xapakTepUCTHKA XUMUYECKUX
bu6nmorexa LIOK
2.3 aneMeHToB VA-Tpymmsl. A30T, pochop u ux 7 1 https://m.eds0o.ru/7f41636
COETMHEHUS
2o | e o ; : , B oK
' . FPYITIBL. post https://m.edsoo.ru/7f41a636
KPEMHHM U UX COETUHEHUS
Hroro no pazneny 25
Pa3nen 3. MeTasuibl U UX COeIMHEHHUS
3.1 OO6mmue cBO¥CTBa METAIIIOB 4 bubmmorexa LIOK

https://m.edso0.ru/7f41a636
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bubnmoreka [IOK

3.2 Baxneiime MetTamisl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Wroro no pazueny 20
Pa3znea 4. Xumusi 1 OKpysKaomas cpeaa

4.1 BemectBa u Matepuaibl B )KU3HU Y€IIOBEKA 3 Bubmorexa HOK
. https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3

bubnunoreka LIOK

Tosropenne 3 https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68
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HOYPOYHOE IINTAHUPOBAHUE

8 KIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne Hara uudgpoBbie
/i Tema ypoka Beero KOﬁHTpOHLHBIe H[%aKaneCKne WIydeHHSI  00PA30BATENbHbIE
padoThI padoThI pecypebi
1 IIpeamer xumun. Ponb Xumuu B KU3HA 1 bubnuoreka [IOK
yeJjoBeka. Tea U BelmecTsa https://m.edsoo.ru/ff0d210c
2 [TonsiTve 0 MeTOIaX O3HAHUS B XUMUU 1 bubmnorexa LIOK
https://m.edsoo.ru/ff0d227e
[IpaxTuueckas padbora Ne 1 «IIpasuia
3 paboThl B 1a00paTOpUU U MPUEMBI 1 bubnuorexa [JOK
oOparieHust ¢ 1ab0paTopPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 UYuctele BemiecTBa U cMecu. CriocoOsl 1 bubnuorexa [JOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
IIpa eckas pabota Ne 2
5 <<Il’)a3Kz[T§JIIquI/II<e sclzlgece; (Ha mpumepe 1 bubmorexa HOK
. https://m.edsoo.ru/ff0d28c8
OYHCTKHU TTOBAPEHHOU COJIH )»
bu6mmoreka [IOK
6 ATOMEL H MOTIEKYTb1 1 https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKHUE AIEMEHThI. 3HAK1 1 bu6mmoreka [IOK
(CUMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocTeie 1 CII0KHBIE BEIIECTBA 1 bubmiorexa HOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 bubmiorexa LIOK
https://m.edsoo.ru/ff0d2d50
3 .
o | S oo | B 10K
PMYyIIa. https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHYECKHX JIEMEHTOB
11 OTHOCHTENIbHAS aTOMHAs Macca. 1 bu6mmoreka [{JOK
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OTtHOCHUTENbHAS MOJICKYJISIpHas Macca

https://m.edsoo.ru/ff0d323c

12 MaccoBast 1011 XUMHYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEUHECHUHN https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemiectBa. MoJib. bubmuorexa [JOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 PusnyuecKrue 1 XUMUYECKHUE SIBJICHUS. bubnmoreka [JOK
Xumuyeckasl peakLus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycinoBUs MPOTEKAHUS bubmumoreka [IOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnnoreka [JOK
XUMHYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
B
17 newmecrna o ypasscmunyt ximirccrin BuGinorera LIOK
Heetsa o yp https://m.edso0.ru/ff0d5708
peakuui
| s o e Busmorsa 101
A P ’ https://m.edsoo.ru/ff0d3f34
3aMeIICHHs, OOMEeHa)
M. B. JI — Y4EHBIii-
19 omumoncucr, Obodwerre BuGnorexa LIOK
1 JHCT i https://m.edsoo.ru/ff0d40c4
CUCTEeMaTH3alusl 3HAaHUH
20 KonrtponsHas padora Nel no reme bubnuoreka [IOK
«BeniecTBa 1 XUMUYECKHE PEAKLIUI https://m.edsoo.ru/ff0d4290
Boznyx — cmech razoB. Coctas
21 Bosjfyy;a Kucnopon — snement u bubmorexa LJOK
: https://m.edsoo.ru/ff0d448e
npoctoe BemiecTBo. O30H
Ou3nyecKkue U XUMHUIECKHE CBONCTBA
22 KHUCJIOpo/ia (peaKkIuyu OKUCICHUS bubmorexa LJOK
’ https://m.edsoo.ru/ff0d4614
ropenue). [lonarue 06 okcumax
CriocoOsI MoTy4eHus KHCIopoia B Butmorexa LIOK
23 71a00PaTOPHUH U TIPOMBIIIUICHHOCTH.

HpI/IMCHCHI/Ie KHCJIOpOoJda

https://m.edsoo.ru/ff0d497a
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TennoBo# 3 PexT XuMUIEeCKOM
peaKIuu, MOHATHE O

bu6mmoreka [IOK

24 TEPMOXUMHUYECKOM YPaBHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIUIX
To o (HedTB, yro €TaH).
25 3arlgziljieé;leq}i)];z[yy;aﬂiélofogbzro Eubmorexa LIOK
’ https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALLCHUS
[TpakTuueckas padora Ne 3 mo Teme
26 «TII)OJI;I:I;::HHe I;/IIEOGH;aHI/Ie KIII/ICEOII\)/Ioz[a Enbmmorexa OK
o ’ https://m.edsoo.ru/ff0d4ae2
W3y4YEHUE €ro CBOMCTBY
27 Bonopox — snemeHT u npocroe bu6mmoreka [IOK
BeliecTBO. HaxoxkaeHnue B npupo/ie https://m.edsoo.ru/ff0d4ddo
28 du3nYecKre U XMMUYECKUE CBOMCTBA bubmuorexa [JOK
Bojtopoaa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 [ToHsiTHE O KUCIIOTAX U COMSAX brbmoreka [JOK
https://m.edsoo0.ru/ff0d50d2
30 CrniocoOsl mostydeHus BOAOPOIa B bubnnoreka [JOK
nmabopaTopuu https://m.edsoo.ru/ff0d4ddo
[TpakTrueckas pabota Ne 4 o Teme
31 «lPlonyquHe u I():061/1paH1/Ie BOJIOpOa Brbmaozexa [IOK
. ’ https://m.edsoo.ru/ff0d4f42
W3Yy4YEHUE €ro CBOMCTBY»
30 MossipHblii 00BEM ra30B. 3aKOH bubnnorexka [JOK
ABorazpo https://m.edsoo.ru/ff0d542e
B N
3 memecrsarasa no ero wssecnony Bumiorexa LIOK
H MY https://m.edsoo.ru/ff0d55a0
KOJMYECTBY BEIIECTBA WK 00BEMY
B N
34 B;igizﬂ :a?; e:r; i; e(l)gcolfog(e) 3aKOHa bubmorexa LJOK
ypas DCAKHIH https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHI Ta30B
35 dusnvecKknue 1 XUMHUYECKHE CBOMCTBA bu6mmoreka [IOK
BO/JIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [ToHsTHE 00 bubmmoreka [JOK
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HHAUKATOpax

https://m.edsoo.ru/ff0d59e2

Bona KaK paCTBOPUTCIIb. HaCI)IH_IeHHLIC

bu6mmoreka [IOK

37 1 HEHACBIIIEHHbIE pacTBOphl. MaccoBas https://m.edsoo.ru/f0d5b40
JI0JIs1 BEIIECTBA B PACTBOPE
[IpakTrueckas padota Ne 5 mo reme
38 «IIpuroroBiieHHE PaCTBOPOB C bubnnoreka [HOK
onpeaeIEHHON MacCOBOM JT0JIEH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEILIECTBAY
39 KonTponbnas padorta Ne2 o teme bubnuoreka [IOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: coctaB, KiaccupuKaus, bubnnoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHnue U XUMHUYECKUE CBOWCTBA
41 KHCJIY:THHX OCHOBHBIX U aM()OTEpPHBIX bubmorexa LIOK
’ https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUA: COCTaB, KJIacCH(pUKAIIHS, bu6mmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHne u XuMHUYeCKUE CBOWCTBA bubnuoreka [IOK
OCHOBAaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: coctas, kimaccudukanus, bubnnoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyyenue n XMMHUYECKHE CBOMCTBA bubnnoreka [JOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
C :
o | Sl emaenre B LOK
. i ’ https://m.edso0.ru/00ad9474
CBOICTBa
[IpakTnueckas pabora Ne 6. Pemenue
47 AKCIIEPUMEHTANIBHBIX 337a4 10 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIMHEHU I
48 I'eneTnyeckas cBs3b MEXKY Ki1accamu bubnnorexa [JOK

HEOPraHWYECKUX COCTMHEHUN

https://m.edsoo.ru/00ad9a50
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bu6mmoreka [IOK

49 O06o001IeHre U CHCTeMaTH3alus 3HAHUN https://m.edsoo.ru/00ad9ch2
Kontponbnas padota Ne3 no teme
50 "OCHOBHBIE KJIaCChl HEOPTAHUYECKUX BH6J,IHOTeKa HOK
. https://m.edsoo.ru/00ad9ela
COeTMHEHU I
[TepBbie MOMBITKY KIACCHPUKAITUN
51 XAMHUYECKHX dJIeMEHTOB. IToHsATHE O BH6J_IHOTeKa LOK
https://m.edsoo.ru/00ad9ffa
IPYIIAx CXOJHBIX HJIEMEHTOB
[Tepuonnueckuii 3aKOH U
52 [leproanueckas cucTeMa XUMUYECKUX BH6J_IHOTeKa LOK
https://m.edsoo.ru/00ada52c
anemenToB 1. . Meneneena
53 [lepuropl, TPYIIIbI, MOATPYIIIBI BH6J_IHOTeKa LOK
https://m.edsoo.ru/00ada52c
54 Crpoenne atoMoB. CocTaB aTOMHBIX bubnnorexa [HOK
snep. M3oronsl https://m.edsoo.ru/00ada342
CtpoeHue 3J1eKTPOHHBIX 000J0UeK
55 aToMoB 311eMeHToB [lepuonuyeckoit BH6J_IHOTeKa LOK
https://m.edsoo.ru/00ada6hc
cuctemsl /. 1. Menaeneena
XapakTepucTuKa XUMHUECKOTO
56 3JIEMEHTA T10 €ro MOJI0KEHUIO B bubnnorexka [HOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuoauyeckoro 3akoHa ass
57 pa3BUTHS HayKu U npakTuku. /. 1. bubnuoteka [JOK
MenneneeB — y4€HBIN, IEAArOT U https://m.edsoo.ru/00ada96e
rpaKIaHUH
58 DIEeKTPOOTPULIATEILHOCTh ATOMOB bubnuorexa [JOK
XUMHYECKUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
59 Honnas xummudeckas CBs3b BH6J_IHOTeKa HOK
https://m.edsoo.ru/00adac34
60 KoBaneHnTHast nosnsipHas XUMHYECKas bubnnorexa [JOK

CBA3b

https://m.edsoo.ru/00adaab8
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61 KoBasieHTHast HeNoJsIpHAs XUMUYECKas 1 bubnmoreka [JOK

CBSI3b https://m.edsoo.ru/00adaab9
bubmuoreka [JOK

62 Crenen okuCneHms 1 https://m.edsoo.ru/00adae28
63 OKHCIIUTENTbHO-BOCCTAHOBUTENIbHBIE 1 bubnmoreka [JOK

peakuuu https://m.edso0.ru/00adb076
bubmuoreka [JOK

64 OKHCIUTENN U BOCCTAHOBUTEIIH 1 https://m.eds00.ru/00adb076
65 KonTponbnas pabota Ne4 mo teme 1 bubnuorexa [JOK

«CTtpoeHue aroma. XuMUYECKasl CBS3b https://m.edsoo.ru/00adb486
. bu6mmoreka [IOK

66 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI 1 https://m.eds00.ru/00adb33c
. bubmuorexa [JOK

67 O06o001IeHre U CUCTEMaTU3allUsl 3HAHHMA 1 https://m.eds00.ru/00ad9ch2
. bubmuorexa [JOK

68 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI 1 https://m.edsoo.ru/f0d61c6

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KVIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka
n/n yp Bceero KO; TPOJILHBIC Hpgucnmeclme u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI pecypebi
[Iepnonrueckuit 3aKoH.

1 [Tepuonnueckas cucrema 1 bubmuoreka [JOK
XUMHUYECKHX 31eMeHTOB /l. 1. https://m.edsoo.ru/00adb59%
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOICTB XEMI/I‘ICCKI/IX 3JIEMEHTOB 1 Bubmzorexa LIOK

.. https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPHUOJIOB
Knaccudukanus u HoMeHKIaTypa bu6mmoreka [IOK

3 1 _

HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Bunsl xuMuueckoil CBA3U U TUIIBI 1 bu6mmorexa [IOK
KPUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTponsHnas pabora Nel no Teme

5 «[ToBTOpEHUE U yrinybiaeHne 3HaHUi 1 1
OCHOBHBIX pa3/eioB Kypca 8 Kiaccay

6 Knaccudukamnms xumuaeckux 1 bu6mmoreka [JOK
pEaKUuMi 10 pa3JIMYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHsgaTHE O CKOPOCTH XUMHUYECKOU

7 eaKIuu HOH?II?FI/IG 0 TOMOT'€HHEBIX U 1 bubmiorexa HOK
p ’ https://m.edsoo.ru/00adbe9a
TeTEPOre€HHBIX PEaKIIMIX
[TonaTHE 0 XMMHUYECKOM PaBHOBECHH.

8 @DakTOpHl, BIUSIOUINE HA CKOPOCTh 1 bubmuorexa [IOK
XAMHUYECKON PEAKIMU U MOJ0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PABHOBECHSI
OKHMCIHUTENBHO-BOCCTAHOBUTEIBHBIE bubnnoreka [JOK

9 1 ]
peakuuu https://m.edsoo.ru/00adcade

10 Teopust 2NEKTPOITUTHYECKON 1 bubnnoreka [JOK
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nuccornuani. CHIbHBIE U clIa0bIe
AJIEKTPOJIUTHI

https://m.edsoo.ru/00adcd68

11 HNouHble ypaBHEHUS peaKIINi Bubmorexa HOK
yp p https://m.edso0.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHHUH B CBETE IIPEACTaBICHUN Bubmorexa HOK
p - https://m.edsoo.ru/00add5d8
00 2JIEKTPOIUTUYECKON JUCCOIHAITIHI
XUMHUYECKHE CBOVCTBA COJIEH B CBETE
13 [IpEACTABIIEHUI 00 bubmiorexa LHOK
pel . https://m.edsoo.ru/00add8b2
AJICKTPOJIUTUYECKON JUCCOIMAITIHI
14 Tloustue o runponuze coien bubmiorexa HOK
AP https://m.edsoo.ru/00add9d4
15 O06o001IeHre U CUCTEMaTH3aIs bubmuorexa [JOK
3HAHUU https://m.edsoo.ru/00addd12
IIpakTiueckas pabora Ne 1.
16 «I?GHIGHI/Ie 3Kcnpe UMEHTAJIBHBIX bubanorexa LIOK
p https://m.edsoo.ru/00addbfa
3a71a49y
KonrponsHas padora Ne2 o teme
17 <<9J'I€Il:<) onHTlfquKas[ MCCOIMALNS bubmiorexa HOK
P A TCHATTHA. https://m.edsoo.ru/00addecO
XYMHUYECKUE pEeaklui B PACTBOPAX»
O01asa xapakTepucTUKa raJIoreHoB.
18 anl\lalnquKI;Ie CBI())ﬁCTBa Ha [IpUMEDPE bubanorexa LIOK
p p https://m.edsoo.ru/00addfe2
XJjopa
Xnoposogopo. ConsHast KUCIIOTa,
19 XI/IMII/)IquIi[I/IE cﬁoﬁcma OJIyYECHHE bubanorexa LIOK
’ yd > https://m.edsoo.ru/00ade104
MIPUMEHEHUE
ITpakTiueckas padora Ne 2 mo teme
20 «ﬁon eHue COIJ)IHHOﬁ KHUCJIOTBI bubanorexa LIOK
yd . N ’ https://m.edsoo.ru/00ade348
n3y4deHue e€ CBONCTBY»
Brruncienus mo ypaBHEHUSIM
ypas bubmuotexa [JOK
21 XUMUYECKUX PEaKlUid, €M OJUH U3

peareHTOB JI1aH B U30BITKE

https://m.edsoo.ru/00ade488
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OO61mas xapakTepuCcTHKa 3JIEMEHTOB

bubmuoreka [JOK

22 VIA-rpynmsl https://m.edsoo.ru/00ade64a
ATIOTpOnTHBIE MOTU(DUKAIIMH CEPHI.
HaxosxieHue cepsl U €€ COeIMHEHUI bubnmoreka [JOK
23 . :
B IIpUpOJIe. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaoposi, CTpOEHHUE, bubnmoreka [JOK
bu3nYECKre M XUMUIECKHIE CBOHCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHas KHCIIOTA,
25 Q)HSHIIJIeCKI/IE u XI/II\I/I)I/I‘ICCKI/IC CBOMCTBa bubmorexa LIOK
’ https://m.edsoo.ru/00adea28
IPUMCHCHUE
XHUMHUYECKUE PEAKLINH, JIEKALUE B
OCHOBE IIPOMBIIIIEHHOTO CrIocoba
IIOJIy4EHUS CEPHOU KUCIIOTHI. bubnnorexa [HOK
26 _
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIOIIEeH Cpeibl COETUHEHUSIMU
Cepbl
97 Brranciierne MaccoBoit 107U BBIXO/1a bubmuorexa [JOK
IIPOJIYKTa PEaKLIUU https://m.edsoo.ru/00adec8a
OO01mas xapakTepuCTHKa SJIEMEHTOB
28 VA-rpynmsl. A30T, paclipocTpaHeHHE bubnuoreka [IOK
B Iipupoe, Gpu3ndeckue u https://m.edsoo.ru/00adeeab
XAMHYECKHUE CBOMCTBA
AMMHaK, ero pu3nIeCcKue 1
29 XUMUYECKHE c(bl;oﬁCTBa MOJIyYeHUE U bubmorexa LIOK
’ yd https://m.edso0o.ru/00adf004
IPUMCHCHUE
IIpakTuueckas padora Ne 3 mo Teme
30 «ﬁon eHue ahEMHaKa H3y4YEHUE €ro bubmiorexa HOK
Y > 13YH https://m.edsoo.ru/00adf180
CBOMCTBY
31 A3oTHas Kucnora, e€ Gusndeckue u bubnuotexa [JOK
XHMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
32 Hcnonp30BaHne HUTPATOB U coJiei bubnnoreka [JOK
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aMMOHHUS B Kau€CTBE MUHEPAJIbHbIX
ynoopenuit. XuMuueckoe
3arpsi3HEHUE OKPYKaIoLIeH cpeibl
COEIMHEHUSIMH a30Ta

®dochop. Okcun dhocdopa (V) u

https://m.edsoo.ru/00adf518

bubmuoreka [JOK

33 pocopnas KHcrora, (pusmiccine n https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOJYICHHE
Hcnons3oBanue pochatos B
KauyeCTBE MUHEPAIbHBIX y100pEHUI. bu6mmoreka [IOK
34 s .
3arpsi3HEHUE TPUPOAHON CPEIbI https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHUE B
35 npu E Ie[’ E)I/ISI/III)IGCKII)/IG Y XUMHUYECKHE bubmorexa LIOK
PHpOJIC, https://m.edsoo.ru/00adfd9c
CBOMCTBa
Oxkcupel yraepoaa, ux Gpusndeckue u
36 XUMHYECKHUE CBOMCTBA. bu6mmorexa [IOK
DKoJOru4ecKue npoOIeMsbl, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE C OKcHOM yriepoaa (1V)
37 VYronpHas KUCIIOTa U €€ COTN Eubmorexa IIOK
https://m.edsoo.ru/00ae006¢c
[TpakTiueckast pabota Ne 4 o Teme
"TTosrydyeHune yrieKucioro rasa. bubnnoreka [JOK
38 _
KavecTBenHast peakius Ha KapOoHaT- https://m.edsoo.ru/00ae027e
noH"
[TepBoHaYaIbHBIC TOHATHS 00
39 0 rpaHquCKHX BEIIECTBaxX Kak O Bubumorexa [IOK
p https://m.edsoo.ru/00ae054e
COETMHEHUSIX YTIepoaa
40 Kpemuuii u ero coeimHeHAs Eubmorexa LIOK
P 8 https://m.edso0.ru/00ae080a
[TpakTrueckas padora Ne 5. Pemenne
P P bubmuorexa [JOK
41 AKCIIEPUMEHTATBHBIX 33124 TI0 TEME

«BaxHeun1me HeMeTaluIbl U UX

https://m.edso0.ru/00ae0bf2
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COCOAUHECHU»

Kontposbnas padota Ne3 o teme

bu6mmoreka [IOK

42 «Baxkneinine HeMeTaIbl U UX https://m.edsoo.ru/00ae0e18
COEIMHEHUY
OO0mas XxapakTepuCcTUKa XUMHYECKUX
SJIEMEHTOB — METAJIJIOB.
Merannnueckas CBsA3b U bubnmoreka [JOK
43 ]
METAJINYECKask KPUCTAIUIMYECKAS https://m.edsoo.ru/00ael103e
pemérka. Pu3nMvecKre CBOMCTBa
METAJLJIOB
XUMHYECKHE CBOMCTBA METAJIJIOB.
44 DIEKTPOXUMUYECKUHN DS bubumorexa [IOK
P N P https://m.edso00.ru/00ael1156
HANPSDKEHUH METAIIOB
OO6mrme crocoObl MoTydeHHs
MerauioB. Cruiasel. BerunciieHus mo
45 aBHEHUAM XUMHUYECKUX PEAKIIUU bubanorexa LIOK
M peakiu, https://m.edsoo.ru/00ael1156
€CJIM OJTMH U3 PEarcHTOB COJCPIKHUT
IPUMECH
46 TToHsaTHE O KOPPO3UU METAILIOB bubmiorexa HOK
pp https://m.edsoo.ru/00ael1278
bu6mmoreka [JOK
at Ilenoumnbie MeTaIbI https://m.edsoo.ru/00ael4b?2
48 OKcubl U THAPOKCUJIBI HATPUS U bubnunoreka [JOK
KaJnusg https://m.edsoo.ru/00ael4b?2
49 [[{enouHO3eMeNbHBIE METAILIIBI — bubnunoreka [JOK
KaJIbIIUA U Mardui https://m.edsoo.ru/00ae15e8
50 Baxueiime coequHEHNA KaJIbIIUS bubanorexa LIOK
o 1 https://m.edsoo.ru/00ael5e8
51 O000I1IIeHNE U CUCTEMATU3ALIHS
3HAHUHI
52 JKEcTKoCTh BOJIBI M CIIOCOOBI €6 bu6mmoreka [IOK

YCTpaHEHHsI

https://m.edso0.ru/00ae1886
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[TpakTuueckas padota Ne 6 o Teme

bubmuorexa [JOK

53 ")KeCTKOCTB”BO,I[BI U METOJIBI €€ https://m.edsoo.ru/00aelae8
YCTpaHCHHS
. bu6mmoreka [IOK
>4 AmoMumHui https://m.edsoo.ru/00aelc64
AmpoTepHbIe CBOICTBA OKCHJIA U bubnuoreka [IOK
55 _
TUJIPOKCHUIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 Keneso https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCUIBI U COJTH JKeTe3a bu6mmoreka [IOK
(1) u xene3a (111) https://m.edsoo.ru/00ae35e6
58 06061£IGHI/IC A CUCTEMATU3ALMs
3HAHUH
[IpakTuueckast padora Ne 7. Pemenue
59 JKCIIEPUMEHTAJIBHBIX 33134 110 TEME bubnuorexa [JOK
«BaxHeuye MeTalibl 1 UX https://m.edsoo.ru/00ae3de8
COCTMHCHUS»
Borurcnenus o ypaBHeHUAM
XUMHUYECKHUX PEAKIIHA, €CITH OJIUH U3
60 peareHToB JlaH B U30BbITKE WIN bubnnorexka [HOK
COAEPKUT IpuMecH. Beruncnenus https://m.edso0.ru/00ae1750
MacCOBOH JOJIH BBIX0OJIa POAYKTa
peaKkun
61 O6O6HVICHI/IG W CUCTEMaTH3aIlNs
3HAHUHN
KonTponbHnas pabora Ne4 o teme
62 «BaxxHeunme MeTalibl U UX
COCTMHECHUS
63 BemecTBa 1 Matepuansl B bubnuorexa [IOK
IIOBCEIHEBHOU XKU3HU YeI0BeKa https://m.edsoo.ru/00ae3f50
64 XHUMHUUYECKOE 3arps3HEHUE bubnnorexa [JOK

OKpY Aol Ccpebl

https://m.edsoo.ru/00ae4270
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65 Ponb xumuu B perieHun 1 bubnmoreka [JOK
IKOJIOTHYECKUX MPOoOIeM https://m.edso0.ru/00ae4270
66 O06o001IeHre U CUCTEMaTH3aIUs 1 bubmuorexa [JOK
3HAHUU https://m.edsoo.ru/00ae0d0a
67 O0600I11IeHNE U CUCTEMATU3ALIUS 1 bubmuoreka [JOK
3HAHUN https://m.edsoo.ru/00adb33c
68 O06o001IeHre U CHCTEeMaTH3aIus 1 bubmuorexa [JOK
3HAHUU https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIS1 YYEHHUKA
» Xumusi, 8 kimace/ Kysuernosa H.E., Tutosa .M., I'apa H.H., Akimonepuoe
obmectBo «M3narenscTBO «IIpocBemieHne»
» Xumus, 9 knacc/ ,Kysnenora H.E., Tutoa .M., I'apa H.H. Axuronepnoe
obmectBo «M3narenscTBO «IIpocBemieHne»
Tabauiel: [lepuoandeckas cucteMa XuMuueckux emeHToB /1. U.
MenneneeBa, TabJiMia paCTBOPUMOCTH, SJIEKTPOXUMHUUCCKUN PsiJT HATIPSHKCHUS
METAaJIJIOB

METO/IUYECKHUE MATEPHUAJIBI JIJIS1I YYUTEJIS
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIi-yPOBEHb.-
Peanuzauusa-tpedoBanuii-@I"OC-0CHOBHOTI0-00111€T0-00pa30BaHusL. -
MeTtoauueckoe-tiocooue-ist-yanress. pdf

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HMHTEPHET

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

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/
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