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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10O XUMHUM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHWN K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTABICHHbIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalnbHOl padoueil mnporpaMmbl
BOCIIUTAHUS U C YYETOM KOHLEIMIUU NPenoaBaHus Y4eOHOro npeaMera « XuMHUsH)
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma mo xumuu Oa€T TPEACTABICHHE O LENAX, OOIIEH cTpareruu
oOyudeHusl, BOCIUTAHUS M PA3BUTUA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE coJiepKaHue,
MpeAyCMaTPUBAET PACIPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3denaM M TeMaMm IPOrpaMMbl MO XUMHH, ONPEAENSICT KOJIUYECTBEHHBIE H
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATENbHOCTh M3YYEHHUS] XHUMHUU C YYETOM  MEKIPEAMETHBIX H
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTMKM  y4eOHOro Mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroluMxcs, OMNpPEAesseT BO3MOXKHOCTH TMpeaMera s
peanuzaiuu TpeOOBaHHMM K pe3yJbTaTaM OCBOCHMS OCHOBHOWM 00pa3oBaTelbHOMN
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMs, a TakKe TpPeOOBaHUM K
pe3ynbpTaTamM 00y4YeHUsI XUMUU Ha YPOBHE 1IeJIeH M3YUYEHUs NMPEMETa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATEILHON JEATETbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICp)KaHMS.

3HaHWE XUMHUH CJIY>KUT OCHOBOU it (OPMUPOBAHMS MUPOBO33PEHUS
oOyyJaroierocsi, ero MpeACTaBICHUN O MaTEepUaIbHOM EIWHCTBE MHUPA, BAXKHYIO
poJib UTparOT (POpMHUPYEMbIE€ XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIICHUSIX
SHEPrUU U 00 HSBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOM, SHEPreTHYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3IPaBOOXPAHECHHUSI.

N3ydyeHne xumuu:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopmMupoBaHUsI KyJIbTYPhI JIMYHOCTH, €€ 0011Iel U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ, B (DOPMUPOBAHHE MBIIUICHUS U TBOPUYECKHUX CIIOCOOHOCTEM
oOy4Jarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4yeOHOM  JIeSITEIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MTOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM S TEILHOCTH;

3HAKOMHUT CO CHEIU(GUKON HAYYHOTO MBINUICHUS, 3aKJIaJIbIBAET OCHOBBI
LETTOCTHOTO B3IJIsIa HA €JUMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATAroM B OpMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH 00YYaOIINXCS;



CrocoOCTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSM, K [IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTHYECKOE
o0Opa3oBaHHe 00YUYaIOIITUXCSI.

Jlanubple HampaBlieHHS B OOyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsl ~ y4eOHOro  MpeAMeTa, KOTOpbI  SBIAETCA  MEAArOrMYECcKH
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOILIEro 0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX TMOHSITUU
OpraHUYECKON XUMUHU.

CrpykTypa coaepKaHus MpPOrpaMMbl MO XMMUU C(OPMHUpPOBaAHA HA OCHOBE
CUCTEMHOTO Ioaxoja K €€ u3ydeHuro. CoaepkaHue CKIAIbIBACTCS U3 CHUCTEMBI
MOHATUM O XUMUUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMbI MIOHITUI O XUMUYECKON
peakuun. OO€ 53THU CHUCTEMBI CTPYKTYpPHO OpPraHHU30BaHbl 1O MPUHLHUILY
MOCJIEA0BATENBHOTO PAa3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPEICTABICHUMN
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepunoanueckoro 3akona /I. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XMW,

— YUYEHHUS O CTPOEHUHU aTOMa U XUMUYECKOH CBA3H;

— TpenCTaBlCHUW 00 BIEKTPOJUTUYECKON OHUCCOUMAalUU BELIECTB B
pacTBoOpax.

Teopernueckne 3HAHUS PacCMATPUBAKOTCS HA OCHOBE AMIIMPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JIPyromMy, BBITIONHSS (GYHKIUA OOBICHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOYKHOCTEW MPAKTUYECKOTO MPUMEHEHUS U TMOIYyYCHHS
M3y4aeMbIX BEIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
MIPEACTABIICHNS] O XMMHYECKOM COCTABISIOIIEN HAyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHUCTEeMHOW NpHUPOJbI, LIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJaM TMO3HaHMs B Hayke. M3ydeHune XWMUU MNPOUCXOAUT C MPHUBJICUECHUEM
3HAaHWM W3 paHee W3YUYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXalomuid MUpy,
«buosnorus. 5—7 xkimacce» u «dusnka. 7 Kimacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMUYECKON HAyKH Kak 00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIbHOCTH YeJIOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMHUPOBAHUU CHUCTEMBl XUMUYECKUX
3HAaHUN — BaKHEUINX (paKTOB, MOHATHM, 3aKOHOB M TEOPETUUCCKHUX MOJIOKCHUH,



JOCTYMHBIX 0000IIEHNH MHUPOBO33PEHUECKOTO XapakTepa, s3blka HayKH, B
OpUOOIIEHMM K HAy4YHbIM METOJaM [IO3HAHMUS TPU U3YYEHUM BEIIECTB M
XUMHUYECKUX peakinii, B GOPMHUPOBAHUU U PA3BUTHH MMO3HABATEIbHBIX YMEHHUH U
UX TPUMEHEHWH B Y4YEOHO-IO3HABATENIbHOW M y4eOHO-UCCIIeI0BATEIbCKON
NeATEIbHOCTH, OCBOCHHMHM NPAaBWJI 0€30MacHOr0 OOpameHusi ¢ BEUIECTBAMHU B
MTOBCEHEBHOM KU3HU.

[Tpu u3yyeHUn XMMHUUA HAa YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MTPUOOPENH TaKHUE LU, KaK:

— (opmupoBaHHe HMHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIbBHOMY TPUHATUIO PEUICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBHSM SKU3HU;

—  HampaBJIEHHOCTh OOy4YeHUST HA  CHUCTEMAaTHYECKOE MPUOOIIECHHE
OoOy4JarommMxcss K CaMOCTOSTEIbHOM MO3HABATEILHOM JEATEIbHOCTH, HAyYHBIM
METOJlaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne yciaoBuil, CIOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOITUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEpPCAJIbHOE 3HAYEHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (opmupoBanue oOmEeNd (QPYHKIMOHAIBHOM U  €CTECTBEHHO-HAYYHOU
TPaMOTHOCTH, B TOM UYHCJIE€ YMEHHUHA OOBICHATH W OIEHUBATH SIBJICHUS
OKpY’KaoIlIer0o MHpa, WCIOJB3Yysl 3HAHWS U OIBIT, MOJyYEHHBIC MPH H3yYECHUH
XUMHH, TPUMEHSTh UX IPU pEUIeHHH MpoOJeM B IOBCEAHEBHOW >KU3HU HU
TPYAOBOU JIE€SATEIBHOCTH;

— (QopmupoBaHue y oOyyaroumxcs T'yMaHUCTHUECKUX OTHOILIEHUH,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HaHUW JUIg BbIPAOOTKH 3KOJOTUYECKU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEJAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYKAIOIIEH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBALlMM K OOYYEHHUIO, CIIOCOOHOCTEW K CAMOKOHTPOJIO M
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX LIEHHOCTEH,
TOTOBHOCTU K OCO3HAaHHOMY BBIOOPY HpOGMIIsl U HANPABICHHOCTH JAJbHEWUIIETO
oOy4eHusl.

OOwiee YMCIO YacoB, OTBEACHHBIX I HM3yUyeHUs XHMHUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaiseT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYa/IbHbIe XUMHUYECKUE TOHATHS

[Ipeamer xumun. Poslb XUMUM B KU3HU 4YeJIOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiectBa. DU3MYECKHUE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BelecTB. [loHsiTHE O MeTOfax MO3HAHMS B XUMHH. UHCTbIE BEIIECTBA U CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI U MOJICKYJIbl. XHUMHYECKHE dJIEeMEHThl. CHUMBOJIBI XUMHYECKUX
aneMeHTOB. [IpocTbie U CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudgeckas ¢opmyna. BajJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemnlecTB. (OTHOCHUTENbHAss aTOMHas Macca.
OTHOcuTeNbHAs MOJIEKYJIsIpHas Macca. MaccoBasi J0Jisi XUMUYECKOTO 3JIEMEHTA B
COEJIMHEHNUH.

KomnuectBo BemiectBa. Monb. MonsipHas macca. B3anMocBsi3p KOIu4yecTBa,
Macchl W 4YHCJIa CTPYKTYPHBIX €AWHUI[ BellecTBa. Pacuétel mo Qopmynam
XUMHUUYECKUX COCTUHEHUHN.

Du3nYecKue U XUMUUYECKUE SBJICHUSI. XMMHUECKasi peakiusa U €€ Mpu3HaKu.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYecKHe ypaBHeHUs. Kiaccudukarms
XUMHUYECKUX PeaKIuil (CoeqMHEHUS, Pa3JIOKEHUS, 3aMEeIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJI0H, mpaBuiaMu paboThl B TaOOpaTOpUU H
npuéMamMu oOpalleHus ¢ JJabopaTOpHbBIM 000PYyIOBaHUEM, U3YYCHUE U OMHCAHUE
(¢u3MUecKuX CBOMCTB O00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIOJACHUE
¢u3nueckux (MJJaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCAIMSI BOJABI) U XUMHUYECKUX (FOPEHHE CBEUH, MPOKAIUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMOJICUCTBUE Mejla ¢ KHCIIOTOM) SIBJICHUM, HAOII0ICHUE 1
OMMCaHWE MPU3HAKOB IMPOTEKAHUS XMMHUUYECKUX peakiuil (pa3inokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE THAPOKCHUIIA
menu (I1) mpu HarpeBanuu, B3auMoJieCTBHE KeJe3a ¢ pacTBopoM coiu meau (II),
U3y4YeHUE CIOCOOOB Pa3JENICHHs] CMECEH: C MOMOILIbI0 MAarHuTa, (UIbTPOBAHUE,
BBITIApYBaHUE, TUCTUIUIAIMS, XpoMaTorpadus, mpoBeeHUEe OYUCTKH MTOBAPEHHON
COJIM, HaONIOJEHWE W  ONHUCAaHUE  PEe3yJbTaTOB  MPOBENCHMS  OMbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MAcChl, CO3JaHUE MOJIENIEd MOJIEKYJ
(IIapoCTEepKHEBBIX ).

BaxHellline npeacTraBuTe M HCOPraHUYECKHUX BeELIECTB

Bo3ngyx — cMech razoB. CocraB Boznyxa. Kucimopoa — 3ineMeHT U mpocToe
BemecTBo. Haxoknenue xucimopoia B mIpupoae, (U3HMUYECKHE U XUMHUYECKUE



cBoiictBa (peakuum topeHusi). Oxcunbl. Ilpumenenue kuciopoma. CrocoOsI
MOJIy4eHHUs] Kuciopoda B JabopaTopuu W TPOMBIIUIEHHOCTU. Kpyrosopor
Kuciopoaa B mpupozae. O30H — auioTporiHas MoAupUKaIs KUCI0poaa.

TernoBoit 3hdekT XUMHUUECKOW peakldd, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE pEaKUuWH. TOIIMBO: yroiab M METaH. 3arpsa3HEHUe
BO3/yXa, YCHJIEHHE TApHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bopopon — anemMeHT m mpocrtoe BemectBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKHE ¢ XUMHUYECKHE CBOWCTBA, MPUMEHEHHUE, CIIOCOOBI
noxyyeHus. KucmoTsl u comnu.

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

dusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacpileHHble ¥ HEHACHIIMIEHHBIE PAcTBOPBL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 1011 BelecTBa B pacTBOpe. XUMHAUYECKUE CBOKMCTBA BOABL. OCHOBAHUS.
Pose pacTBOpOB B mpuposie M B XKU3HU 4YesioBeKa. KpyroBopoT BoAbI B MPUPOIE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHUJIOB:  cosieoOpa3yromniye  (OCHOBHBIC, KHCJIOTHbIE, aM(OTepHBIE) U
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Dusznueckue U XUMHYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccupukauuss oCHOBaHM: WIENOYM W HEPACTBOPHUMBIE
ocHoBaHusA. HoMeHknatypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuu. [lomydyeHrne 0OCHOBaHHUM.

Kucnotsl. Knaccuduxarnus xkucnor. Homenknarypa kucior. dusndeckue u
XAMHUYECKUE CBOWCTBA KUCHOT. Psan axktuBHoctn mertamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Conu. HomeHnknarypa coseil. @U3NYeCKe U XMMHYECKHUE CBOWMCTBA COJICH.
[lonyuenue cosen.

['eHeTnyeckas CBsI3b MEXKIY KIAaCCAMU HEOPTraHUYECKUX COCIUHEHU.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJyUYEHHUE,
coOupaHue, pacrno3HaBaHWE U M3YUYCHHE CBOMCTB KHCIOPOJa, HAOIIOICHHE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM H YCIOBUSI BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpas3iiaMu OKCHUIOB U
OMKMCAHWE WX CBOWCTB, MOJy4YEHUE, COOMpaHHe, PACHO3HABAHME W HU3YUYCHHE
CBOMCTB BoJopoAa (ropeHue), B3auMozeicTBue Bojgopoaa ¢ okcugom meau (1I)
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUANIOB), HAOJIO/ICHHE O0pa3lloB BEIIECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU



MAaCCOBOMW JI0JIE PACTBOPEHHOIO BEIIECTBA, B3aUMOAEHUCTBHAE BOJbBI C METaJUIaMHU
(HaTpyeM ©  KaubllueM) (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPUAIIOB),
UCCJIEIOBAHUE O0pPa3lOB HEOPTraHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaO0JII0ICHNE U3MEHEHHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT U IEIOYEH,
u3ydyeHue B3aumojeicTBua okcupga menu (II) ¢ pacTBOpoM CEpHON KHUCIOTHI,
KUCJIOT C MeETaulaMHU, pPEeakUui HEUTpAIN3alWH, ITOJIYyYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHUMH, BBITECHEHHWE OJHOIO0 MeTajula APYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3aJ1ad N0 TeMe «BaXHeWIne KIacChl HEOPraHMYECKHX
COEIMHEHUI.

IMepuonuueckud 3akoH u Ilepuoauyeckass cucremMa XUMHYECKHUX
iemenToB JI. . MenaeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBA3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbLHbIC PEAKIMHU

[lepBbie TOMBITKK KiIacCCU(PUKAIIMM XUMUUYECKUX 3JeMeHTOB. lloHsiTHe o
IPYIIax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMEIbHbBIE METAJLIbI,
rajioreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT aM()OTEpHbIE OKCUIBI
Y TUIPOKCUIBI.

[Iepunonnueckuit 3akoH. Ilepuoanueckas cucreMa XUMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkomepuonnas u  JJIMHHONEpUOAHAs  (OPMBI
[Teprnonnueckoit cucrembl xumuueckux 3nemMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. OU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYMIIBI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX siAep. M3oTomnel. DnekTtponsl. CTpoeHue
JNIEKTPOHHBIX ~ 000JI04eK aToMOB TepBbIX 20 XUMHYECKUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. U. MenneneeBa. XapakTepucTUKa XUMHUUYECKOIO
3JIEMEHTA I10 ero noyoxeHuro B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajinyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKNUX CBOMCTB MO IPyIIaM U NEPUOIaM.

3nauenue [leprnoanueckoro 3akona u [leppoanvyeckor CUCTEMBI XUMUYECKUX
DJIEMEHTOB Uil pa3BUTUA HAayku W mnpaktuku. [[. V. MennenmeeB — yd€Hbld U
IpaKIaHUH.

Xumuyeckass cBA3b. KoBajeHTHass (TOJIsIpHAss W HENOJISIPHAs)) CBS3b.
DNEeKTPOOTPUIATETLHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenbp  okuciieHusi.  OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Iponiecchbl OKMCIIEHNs U BOCCTaHOBJEHNS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oO0pa3loB BEUIECTB METAUIOB M HEMETAJUIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PacTBOPaMHU KHCJIOT M IIEJIOYEH, HPOBEICHHUE OIIBITOB,



WUIKOCTPUPYIOLIUX — MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKIUU
(ropeHue, peakliuu pas3iokKeHHsl, COEIUHEHU).

Mescnpeomemmnbnie ceasu

Peanuzanmss MeXIpeAMETHBIX CBS3€M IIPU HM3yYEHWHM XMMHMM B 8§ Kiacce
OCYULIECTBJISIETCS. 4Y€pe3 HCIIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
IIOHATHUM, TAK W MOHATHM, SIBISIOIIUXCS CUCTEMHBIMM JJISI OTAEIBHBIX IIPEAMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TIOHATHS: HAYYHBIH (DaKkT, TMIOTE3a, TEOpHs,
3aKOH, aHaJlu3, CHUHTE3, KiIaccUu(UKaIMs, M[EePUOJUYHOCTb, HaONIO/IEHNUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBJIICHHE.

@dusnka: Marepus, aToM, DJJEKTPOH, IPOTOH, HEWTPOH, WOH, HYKJIUZ,
W30TOIIBI, PaJUOAKTUBHOCTD, MOJIEKYJA, JJIEKTPUUYECKHUM 3apsJl, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEUIECTBA, ra3, (PM3MYECKUE BEIUYUHBI, €IUHULBI
MU3MEPEHUS, KOCMOC, IUIAHETHI, 3BE3/1bI, COHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHbIE MOPOJBL,
IIOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHYeCKasi peaKus

[lepnognueckuit 3axoH. [lepuoanueckast cuCTeMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUM CBOMCTB
XUMHUYECKUX DJIEMEHTOB IME€PBBIX TPEX MEPUOJAOB, Kalaus, KAIbLUA U HX
COCIMHEHUN B COOTBETCTBUHM C IIOJIOKEHUEM JJIeMEHTOB B llepunomnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHue BellecTBAa: BHJBI XMMHYECKOW CBSA3H. THIIBI KPHUCTAIUIMYECKUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKJIAaTypa HEOPraHMYECKUX BEUIECTB. XMMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHbIM KJAaccaM HEOPTaHUYECKUX
COCIMHEHUN, TEHETUYECKas CBsI3b HEOPTraHUUYECKUX BELIECTB.

Knaccudukanus XuMHUECKUX PEAKIMM 110 pa3InYHbIM MTPU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIHMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(]dexTy, Mo
U3MEHEHUIO CTETEeHENH OKHMCICHUS XMMHYECKHX 3JIEMEHTOB, MO 0OpaTUMOCTH, 1O
YYaCTHUIO KaTajau3aropa). DK30- U HIAOTEPMHUUECKUE PEAKIUU, TEPMOXUMUYECKUE
YpaBHEHHUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOPAaTUMBIX XUMUYECKUX peakiusax. [IoHATHE O TOMOT€HHBIX M I'e€TepOTreHHBIX
peakuusx. [lonsarne o karammse. [losTre 0 XuMuueckoMm paBHoBecun. DAKTOPBHI,



BIMSIOIINE HA CKOPOCTb XUMHUYECKOW pPEaKUMH U TIOJIOKEHUE XHUMHYECKOTrO
paBHOBECHSI.

OKHCIUTETFHO-BOCCTAHOBUTENILHBIE ~ PEaKIMM,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHOM  pEaKLUU. CocraBiieHME  ypaBHEHUU
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIHMA C  HWCIOJB30BAHUEM  METOJA
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Karnonbl, aHMOHbI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMHU4ecKkoil cBsizu. CteneHs auccouuanuu. CUIIbHbBIC U C1a0bIE 3JIEKTPOJIUTHI.

Peakiiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEAKIUi HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBAHMM MW coOJell B CBeTE€ MPEACTaBICHUH 00 3IEKTPOIUTHYECKOU
nucconuanuu. KauectBeHHble peakiii Ha HOHBI. [loHATHE O THIPOIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISIMH KPUCTALIMYECKUX PEHIETOK HEOPraHMYECKUX
BEUIECTB — METAJUIOB U HEMETauloB (rpadura U anmasza), CIOKHBIX BEILECTB
(x70puaa HaTpusi), UCCIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON peakuuu
OT BO3ACMCTBUS pAa3IMUHBIX (PAKTOPOB, HCCIENOBAHUE 3JIEKTPOINPOBOJAHOCTH
pacTBOPOB BEIIECTB, MPOLECCa AUCCOLMALMK KHUCIOT, LIEIOYeHd U CoJied
(BO3MOXXKHO  HCHOJB30BAHME  BUJEO MaTEpPUAIOB), IPOBEJCHHE  OIbITOB,
WUIIOCTPUPYIOIIMX ~ NPHU3HAKM  NPOTEKAHHWS  peakuWid HOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHHE BObI), OIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBHUTENIBHBIX — PEaKUUi
(ropeHue, peakuuu pas3yioKEeHUs, COCIMHEHUs), PAclO3HaBAHUE HEOPraHMYECKUX
BEIECTB C TIOMOLIBIO KAYECTBEHHBIX pEaKUUM HAa HOHBI, pEIIECHUE
HKCIIEPUMEHTAJIbHBIX 33/1a4.

Hemeranbl U MX coeinHeHUSA

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3HUecKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWUMHYECKHE CBOWCTBA HAa [pUMEpe  XJopa
(B3auMoOJIeliCTBUE C MeETalllaMd, HEMeTalylaMH, LiejloyaMu). XJIOPOBOJOPO/I.
ConsiHast KMCIIOTa, XMMUYECKHE CBOMCTBA, MOJydeHHE, nmpuMmeHeHue. [lelicTBue
XJIOpa M XJOpPOBOJOPOJA HAa OpraHU3M 4YelOoBeKa. BakHeWnue XJIOpHIbl U HX
HAXOXKJEHUE B IPUPOJIE.

O6mast xapaktepuctuka s1nemMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOECHHS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
IPOCTBIX BELIECTB — KHCIOPOAa U CEpbl. AJIIOTPONHBIE MOAUDUKAIIMN KUCTIOPOia
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOeHHE, (PU3NYECKUE U



XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnass kuciota, (Qu3nyeckue U XUMUYECKHE CBOMcTBa (oOlmue Kak
MPEACTaBUTENST Kjacca KHCIOT W cheuuduyeckue). XHUMUYECKHE pPEaKIuHu,
JeXalnue B OCHOBE IMPOMBIIUIEHHOTO CHoco0a MOMY4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoil KUcaoThl. COJIM CEPHOM KHCIIOThI, KAUECTBEHHAS PEAKIIMs Ha
cyiabdaTr-uoH. HaxoxaeHue ceppl M €€ COCOUHEHHH B MpHpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE IOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUSI.

OOmiast xapakTepucTuka 3J1eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENIEHU OKHCIICHUS. A30T, paclpOCTpaHEHHUE B MPHUPOJIE,
busnyeckue u XuMrueckue cBoiicta. KpyroBopor azora B npupoje. AMMUaK, ero
(bu3NUecKue 1 XUMUYECKHE CBOMCTBA, MOJMy4yeHre U npuMeHenne. Coiu aMMOHUS,
ux (U3NUECKUE U XUMUYECKHE CBOWCTBA, MpUMeHEeHHe. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCIIOTa, €€ MOJydeHHE, (PU3HMYECKUE U XHUMHUYECKUE
cBOMcTBa (0OIIME KaK TMPEICTaBUTENSl Kiacca KHUCIOT W cHenudUuuecKue).
Hcnonp30BaHWe HUTPATOB U COJEM AaMMOHHS B KauecTBE MHUHEPAJIbHBIX
ynoOpeHuil. XMMHUUECKOE 3arpsi3HEHUE OKPYKarolle cpebl COeAMHEHUIMHU a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BoJM0EMOB). Docdop,
altoTponHble Moaudukauuu (ochopa, (pU3MUECKUE MU XUMHUYECKHUE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciaoTa, Pu3NIECKUe U XUMHUIECKUE CBOMCTBA,
nosyuenue. Mcnonp3oBanne GpochaToB B KaUECTBE MUHEPAIBHBIX YA0OPEHUH.

OO6mast xapakrepuctuka 3neMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTEIEHW  OKHUCJIEHUS.  YIVIEpOA,  aAJUIOTPOIHBIE
Moau(puUKalMM, pPACIpPOCTpaHEHHE B NpUPOJE, (PU3MUECKHME U XUMUYECKUE
cBoiicTBa. Ancop6Orus. Kpyrosopot yriepoaa B npupojge. OKcuabl yriaepoja, ux
¢usznyeckne W XUMHYECKHE CBOMCTBA, JACHCTBUE Ha JKUBbIE OPIraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTMYECKHUE MPOOJEMBbI, CBSI3aHHBIE C OKCHUIIOM
yriaepoaa (IV), rumore3a riao0anbHOrO TOTEIJICHUS KIWMaTa, MapHUKOBBIN
s dext. YronpHas KuciaoTa u €€ coyu, uX Pu3nuecKkue U XMMUYECKHUE CBOMCTBA,
nosyuyeHue u npumeHeHue. KadecTBeHHass peakuuss Ha KapOOHAaT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEJIbCKOM
XO34MCTBE.

[lepBoHayabHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTUHEHMSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, dTaHOJI, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKU YTIEBOJAOPOAOB (yrojib, MPUPOJIHBINA Ta3, HEPTh),
MPOAYKTEl UX TMepepaboTku (OEH3WH), UX POJb B OBITY W MIPOMBIIIJIEHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEIIECTBAX: )KMpax, OejKax, yriieBojax — U uxX



poJii B KHW3HU 4eJOBEKAa. MarepuallbHO€ €IUHCTBO OPraHUYECKUX U
HEOPTaHUYECKUX COEIUHEHHUIA.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, IOJIYyYCHHE H
npumeHenue. CoenMHEeHHs KpeMHHUsT B mpupone. OOmme mnpeacTaBieHUs 00
okcunie kpemaust (IV) u kpemaueBoi kuciore. CUIUKATBI, UX UCIOJH30BAHUE B
OBITY, B MPOMBIIIJICHHOCTU. BaxHellne CTpOUTENbHbIE MaTepHallbl: KEpaMHUKa,
CTEKJIO, IIEMEHT, 0eToH, xkene300eToH. [Ipobiembr 6e30macHOr0 MCIOJIb30BaHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa30B HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
WX TIPOTEKAaHMS, OMBITHI, OTpaxkaromue (U3NYECKUE W XUMHUYECKHE CBOICTBA
rajJoreHOoB M HX COCIUHEHHI (BO3MOXXHO HCIOJIb30BAaHUE BHUACOMATEPHUAIIOB),
O3HaKOMJIEHME ¢ oOpa3laMud XJOpUAOB (TAJOTEHUJOB), O3HAKOMJICHHUE C
oOpasmaMu  ceppl U €€  coeAUHEHUSIMU  (BO3MOXXHO  HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TTpoliecca OOyTIMBaHUs caxapa Ioj| JeHCTBUEM
KOHIICHTPUPOBAHHON CEPHOM  KHUCJIOTBI, M3YYCHUE XHUMHYECKUX CBOICTB
pa30aBlIEHHOMN CEpPHOM KUCIIOTHI, MPOBE/ICHNE KAaUeCTBEHHOM peakIuu Ha cylbdart-
WOH W HaOJIOJICHWE MpuU3HaKa €€ TMPOTEKaHMs, O3HAKOMJICHHE C (DU3WYECKUMU
cBoiicTBaMu a3ora, (¢ochopa MU HUX COCIAUHEHHH (BO3MOXKHO HCIOJb30BaHHUE
BHJICOMATEpUAIIOB), oOpa3iiaMu a30THBIX U (POCHOPHBIX YIOOpEeHUH, MOTydYeHUE,
coOupaHue, pacrno3HaBaHUE U W3YYCHUE CBOMCTB aMMMaKa, MPOBEIACHUE
KaueCTBEHHBIX PEAKIMi Ha MOH aMMOHMS U (hocharT-uoH U U3yuyeHUe MPU3HAKOB
YX MPOTEKAaHMUsI, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), M3y4YCHUE Mozenein
KPUCTAJUIMUECKNX PEmETOK anmasa, rpadura, ¢yiiepeHa, O03HAKOMIICHHE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM W
YCTPOMCTBOM MPOTHBOTA3a, MOJIydeHHE, COOMpaHUE, paclOo3HABAHUE U M3YUYEHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJECHUE KAaYeCTBEHHBIX PEAKIMi Ha KapOOHAT U
CUJIMKAT-MOHBl W W3YYEHHE MPHU3HAKOB WX NPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKIMEH CHUJMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxkHenme HeMEeTaIUTbl U UX COCTUHEHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO6m1as XxapakTepUCTUKa XUMMUYECKUX AJIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux noyiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U.
MenneneeBa u ctpoeHusi atomoB. CTpoeHHE MeTauioB. MeTtaindeckasi CBsi3b U
METAJJIMYECKass  KpPUCTA/UIMUECKas  pelI€TKa.  DJIEKTPOXUMUYECKUU Pl
HarnpsHkeHU MeTawioB. dusnyeckue U XMMUYECKHUE CBOMCTBAa MeTauioB. OO0rue



CrocoObl ToMydeHuss MeTawioB. [loHATHE O KOPPO3WU METAJIOB, OCHOBHBIC
crocoObl 3alMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH32a) U X MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenouynble MeTambl: noynoxkeHue B [leproanueckoil cuCTEME XUMUYECKHUX
sanemeHToB . 1. MenpaeneeBa, CTpO€HHE MX aTOMOB, HAXOXJICHUE B IPUPOJE.
duznyeckre U XUMHUYECKUE CBOMCTBA (HAa mpuMepe HaTtpus u Kanus). OKCUIpl U
TUIAPOKCUIBI HaTpuss W Kanus. [IpuMeHeHHe IENOYHBIX METaNIOB M HX
COEMHECHUM.

[[lenoyHO3eMENbHBIE METAJUIBI MarHMii W KaJblMW: IIOJIOKEHHE B
[Tepuomnueckon cucreMe xumudeckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
UX aTOMOB, HaXO0KJICHHE B IIpupoic. PU3ndyeckre 1 XUMUYECKHE CBOMCTBA MarHus
U Kanbliusa. Baxuelive coequHEHUS KalblUs (OKCHUI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJfOMUHUN: TTOJ10)keHUE B [leproindeckor CUCTEME XUMUYECKUX 3JIEMEHTOB
J. 1. Menneneesa, cTpoeHHME aToMa, HaxOKIEHHE B mpupone. Pusnveckue u
XUMHUYECKUE CBOMCTBA allOMUHUS. AMQOTEpPHBIE CBOMCTBA OKCHIA U THAPOKCUIA
ATIOMHUHUSL.

Keneszo: nonoxenue B [lepuoanueckoil cucteMe XMMUYECKUX 3J€MEHTOB [1.
N. MeHnneneeBa, CTpOEHHE aroMa, HAaxXOXxAeHuWe B mnpupoae. Ddusznueckue wu
XUMHUYECKUE CBOMCTRA kene3a. OKCUIbl, TUIPOKCU bl U coyn xenesa (11) u xenesa
(IIT), nx cocra, CBOICTBA U MOJTYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C oOpasllaMi METAJIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMH, H3YyUYCHHE PE3yJbTaTOB KOPPO3UHM  METAIOB  (BO3MOXKHO
WCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCHIA
KIbIIUSI W HATpus C BOJOM (BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPUAIIOB),
MCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MTPOIECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOKHO  KCMOJIb30BAHME  BHUJICOMATEPUANIOB), TMPHU3HAKOB  IMPOTEKaHUs
KaueCTBEHHBIX PEAKIIMA HAa MOHBI: MarHusi, KajbllUs, aIIOMUHUS, [IUHKA, JKeje3a
(IT) u xenesza (III), mequ (II), HaGnroAeHNE U OMMCAaHUE MPOIECCOB OKPAITUBAHUS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus MW Kaiubluid (BO3MOXKHO UCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TUIPOKCHUAA ATFOMUHUS
Y TUJPOKCHUJIA IMHKA, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe «Baxnelue
METaJUIbl U KX COCTMHEHUS.

XUMHA M OKPYKAIOLIAS cpeaa

Bemectsa u Marepuasnbl B ITOBCEIHEBHOM XHU3HM YEIOBEKA. be3omacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peakiuii B ObiTy. IlepBas momoris mnpu
XUMHUUYECKUX 0KOraxX M OTPABIICHUSIX.



XHWMHUYECKOE 3arps3HEHUE OKpYKaroleh cpelbl (IpeaesibHas JOMyCTUMAas
KOHIIeHTpauus Bemects, aanee — [1IK). Ponb xumuu B pelieHnu 3KOJ0THYECKUX
po0JieM.

Xumuueckuii IKCnepuUMeHm:

u3ydeHrne 0o0paslioB MaTepuajoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEpPHBIC
MaTepHuabl).

Mesicnpeomemmuuwie céazu

Peanmnsannss MeXOpeIMETHBIX CBSI3€M INPU W3YYEHHH XMMHM B 9 Kiacce
OCYILIECTBIISIETCSl 4E€pe3 HCIOJb30BaHME KaK OOIIMX €eCTECTBEHHO-HAyYHBIX
HOHSTUN, TaK U MOHATUH, SIBISIFOIIMXCS CUCTEMHBIMU JJIsL OTJENbHBIX NPEAMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAY4YHBIM (DAKT, TMIOTE3a, 3aKOH,
TEOpHsl, aHaM3, CHUHTE3, KIACCH(PUKALMS, TEPUOJAUYHOCTh, HAOIIIOIEHUE,
HKCIIEPUMEHT, MOJEIIUPOBAHUE, HW3MEPEHHE, MOJIENb, SBIEHUE, MapPHUKOBBIN
s eKT, TEXHOIOTHUS, MAaTEPHUAITBI.

®dusnka: Marepus, aToM, D3JEKTPOH, IPOTOH, HEWTPOH, HOH, HYKJIUZ,
U30TOINBI, PAJUOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKUN 3aps, IPOBOJIHHKM,
NOJyIPOBOJHUKU, JAUDJICKTPUKH, (POTOJIEMEHT, BEIIECTBO, TEJIO0, OOBEM,
arperaTHO€ COCTOSIHUE BELIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUIMYECKAs
peméTKa, CIUIaBbl, (PU3UYECKHE BEJIMYUHBI, €AUHUIBI M3MEPEHHS, KOCMHUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CONHIIE.

buonorusi: ¢orocunres, npixanue, Ouocdepa, 3KOCUCTEMA, MHHEPAIbHBIE
y10OpeHusi, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, MUTATEIbHbIE BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpanbl, TOPHBICE TMOPOJIHI,
IIOJIE3HBIE UCKOIIAEMBIE, TOILUINBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINMYHOCTHBIE PE3YJIBTATBHI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS IPOTPAaMMbl OCHOBHOTIO OOIIETro
o0pa3oBaHUs JOCTUTAIOTCS B XOJ€ OOy4YeHHUsS XUMHUU B €IUHCTBE Y4yeOHOH H
BOCIIUTATEJILHOMN JAESATEIBHOCTH B COOTBETCTBUM C TPAJIUIIMOHHBIMU POCCUICKUMHU
COLMOKYJIbTYPHBIMH U JYXOBHO-HPAaBCTBCHHBIMU II€HHOCTSIMHU, TPUHSATHIMU B
oOIIecTBe MpaBUJaMH W HOPMaMHU TIOBEJEHUS M CIOCOOCTBYIOT IIpOIleccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIU3AIUN 00YUYaIOIINXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOACTBOBATbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAlUW U
pacCIIMPEHUE OIBITA AEATEIBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTPUOTHYECKOT0 BOCTIMTAHUSL:

LIEHHOCTHOI'0 OTHOILLIECHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAYKH B KU3HHU
COBPEMEHHOI'0 OOIIEeCTBA, CIOCOOHOCTH BJIAAECTh JOCTOBEpHOU MH(OpManueit o
MEPEIOBBIX JOCTHXKEHUSX M OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) rpaaaHCKOr0 BOCIMTAHUSA:

MPEACTABICHUS O COLMAIBHBIX HOPMax H MPaBUIAX MEKINYHOCTHBIX
OTHONIIEHUH B KOJUICKTUBE, KOMMYHHKATUBHOW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W APYrMX  BHJAAX
JIeATEIIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOUM MAEATENbHOCTU MpHU
BBITIOJTHEHUU Y4Y€OHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOINIM B TIpollecce OTOW y4uyeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IMIOBEAECHHE W TOCTYIIKM CBOMX TOBApUIIEH C TMO3UIUU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHPOBO33PEHUYECKUE TIPEJICTABICHHUSI O BEIIECTBE M XUMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKU W COCTABJISIIOIIUE
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aHUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPEIOM, O POJIM XUMHUHU B TTO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEbHBIE MOTHBBI, HAIIPABJICHHBIC HA TMOJYYEHHUE HOBBIX 3HAHUU MO
XUMHH, HEOOXOJHMMBIC IS OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATEIbCKOW KYyJIBTYpPhI, B TOM YHCIIC



HABBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4yeOHBIMH TEKCTaMH, CIPABOYHOMN
JUTEPATYPON, JIOCTYNMHBIMU TEXHUYECKHUMH CpeACTBaMU HH()OPMaAIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYyYEeHMIO M TO3HAHWIO, JI00O03HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  CcamMO0Opa3oBaHUIO, TMPOEKTHOW U  HMCCIEIOBATEIbCKOM
NEeATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPABICHHOCTH M YPOBHSI OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmupoBaHus KyJbTyPbl 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIMPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOT0Js, HAPKOTUKOB, KypEHHUs),
HEOOXOIMMOCTA COOJIOJEHUS TpaBWi OE€30MaCHOCTH MpU OOpalllEHUH C
XUMHUYECKMMHU BEIIECTBAMU B OBITY U pEabHOM KU3HU;

S) TPy10BOIr0 BOCIIUTAHUS:

MHTEpEC K MPAaKTUUYECKOMY U3yUYEHHUIO Tpodecchii U TpyJa pa3auyHoro poja,
YBaXKEHHUE K TPYAy M pe3yibTaTaM TPYIAOBOH IEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHHUs TMPEJAMETHBIX 3HAHUW MO0 XUMHUHU, OCO3HAHHBIA BBHIOOD
WHUBUyaIbHON TPAEKTOPUU MPOJAOHKEHHUS 00pa30oBaHus C YYETOM JIMUHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEIMHON Npo(heCcCUOHATBHON AESATENBHOCTA U Pa3BUTH HEOOXOAUMBIX YMEHUM,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCUOHATIBHOU CpEIE;

6) PK0JIOrHYEeCKOro BOCIUTAHMS:

HKOJIOTUYECKU I1€JIeCO00pa3HOE OTHOIIEHHWE K NPHUpOJie KaK HCTOYHUKY
YKU3HHM Ha 3emJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIECHHOCTU 3I0POBOIO U
O0e3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nyecKOMy M TICUXHYECKOMY 3/I0pPOBBIO, OCO3HAaHHE IIEHHOCTH COOJIOJCHUS
npaBui 0€30MACHOTO MOBEAEHUS ITPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIINX 3I0POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUSI, MOJydaeMble MPU U3YYECHUU XUMUH, IS
pELICeHUs 3a/1a4, CBSI3aHHBIX C OKPY’KAIOLIEH MPUPOJIHOU CPEIOH, ISl MIOBBIIIEHHUS
YPOBHSI ~ DKOJIOTUYECKOW  KyJbTYpPhl, OCO3HAHUS TJOOAIBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEeM M TMyTeH UX peIIeHUs MOCPEACTBOM METOAOB XUMUH,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCSI UM B MO3HABATEIILHOM,
KOMMYHUKAaTUBHOMN U COLMAIIbHOU MPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaMETHBIX pPE3yNbTATOB BBIJIEISIOT 3HAUMMbIEC JIS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
IOPUHLIKII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U JAPYToe.), KOTOpbIe



UCITOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YYEOHBIX NpPEIMETaX W TO3BOJSIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM
HAay4YHOM KapTHMHE MHpA, U YHUBEpCAJIbHbIC yueOHbIE IEUCTBUS (IT03HABATEIIbHbIC,
KOMMYHUKATHUBHBIC, DPETYJISATHUBHBIC), KOTOphIE 0OecneunBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHUIO U OCYIIECTBICHUIO YYEOHOM
JEATEIIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA

ba3oBble jornueckue aAeiicTBUA:

YMEHHS HCIOJIb30BaTh MNPHUEMBI JIOTUYECKOTO MBIIIIEHUS NPU OCBOCHHUH
3HAHWM: PAcCKphIBaTh CMBICI XMMHUYECKUX MOHATUN (BBIAEIATH UX XapaKTepHbIE
MPU3HAKHN, YCTaHABJIMBATh B3aMMOCBSI3b C JIPYTUMHU MOHSTHUSIMH), UCIOJIb30BATh
MOHATUS JIJIs1 OOBACHEHUS OT/AEIbHBIX (PAKTOB U SIBJICHUH, BRIOUPATh OCHOBAHUSI U
KpUTEpUU ISl KJIAcCU(PUKAIIMU XUMHUYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXIY OOBEKTaMH HU3Y4YEHUS,
CTPOUTH JIOTUUECKUE PACCYX IACHUS (MHAYKTUBHBIC, NCNYKTUBHbIC, 10 AHAJIOTHUN),
JI€TIaTh BBIBOJIBI U 3aKIIOYECHHS;

yMEHUE TMPUMEHSTh B TIPOILlECCe TO3HAHUA TOHATHS (MPEAMETHBIE U
MeTaIpeIMETHbIC), CHMBOJIUYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEMbI€ B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEACTABICHUS —
XUMHUYECKUW 3HAK (CHUMBOJ DJIEMEHTa), XuMudeckas (opmylia W YypaBHEHHUE
XUMHUUYECKON peaklny — MpU PEIICHUH y4eOHO-ITO3HABATENbHbBIX 3aj1ad, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUN BBISABIATh U XapaKTepU30BaTh CYIICCTBEHHBIC
MPU3HAKH M3YYaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISIBJIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEYUHS B U3yUaeMbIX MTPOIIECCAX U SBJICHUSIX.

ba3oBble ucciaegoBare/ibCKue 1eiCcTBUA:

YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KaueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI i1 (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXICHUM;

NpPUOOpPETEHUE OMNbITa IO TUIAHUPOBAHUIO, OpPraHU3AIMH W TIPOBEJICHUIO
YUYCHMUYECKUX JKCIIEPUMEHTOB, yMEHHE HaOJIoJaTh 3a XOJO0M IpoIllecca,
CaMOCTOATEIILHO MPOTHO3UPOBATH €r0 Pe3yJbTar, (PopMyIupoBaTh 000OIIEHUS U
BBIBO/IbI 110 PE3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTYET
O MpoJIeNIaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHHUE BBIOWpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHOOPMALIUIO
pPa3TUYHBIX BUIOB U (HOPM MPECTABICHUS, TOTydaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE



nocobusi, pecypcbl MHTepHeTa), KpPUTUYECKH OLEHUBATH MPOTUBOPEUYUBYIO H
HEJI0OCTOBEPHYIO UH(OPMAIIHIO;

yMEHUE TPUMEHATh pa3lMyHble METOAbl M 3alpOChl MPU MOUCKE U OTOOpE
uH(OpPMAIMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX JJisi BBIMOJIHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTd MCHOJB30BaHUS  HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOTO MCIIOJIB30BAHUS PA3IUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpAaTh ONTUMATIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh pEIIaeMble 3a7aud HECJIOKHBIMU CXeMaMH, JharpaMmmamu,
apyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh W aHAJIM3UMpoOBaTh B Ipolecce Yy4yeOHOW U
UCCJIEI0BATENBCKONW JEATEIbHOCTH MHMOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOU
Cpelbl.

KoMMyHuKAaTHBHBbIE YHHBepcaIbHble YueOHbIe JeliCTBHUS:

YMEHUSl 3a/laBaTh BOMPOCHI (B XO0J€ Jauajora W (WIM) JAUCKYCCHH) IO
CyLIeCTBY  OOCyXJaeMol  TeMmbl, (OpPMYJIUpOBAaTH CBOU  IPEIJIOKECHHUS
OTHOCHUTEJILHO BBINIOJHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHHsSI ~ TPEIACTaBIATh  TMOJYYEHHBIE  Pe3yJIbTaThl  MMO3HABATEIHHOM
JESTEIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; [eNaTh MPE3CHTAINIO
pPE3yNbTATOB BBINOJHEHUS XHUMHYECKOTO IKCIEPUMEHTa (J1a00paTOPHOrO OMbBITA,
1abopatopHOi pabOThI O UCCIIEIOBAaHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

YMEHHSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
NO3HABaTEJIbHOM M HMCCIIEOBATEIbCKON  JEATENbHOCTH  MpPU  pELICHUU
BO3HUKAIOIIMX NPOOJIEeM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyX1eHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOThI U ApyTHe).

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHSA:

YMEHHE CaMOCTOSTENbHO ONPEAENATh LENH JESTENbHOCTH, IJIaHUPOBATh,
OCYILIECTBIISAITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATEeILHOCTh, BBIOUpaTh Harbosee 3pdeKTUBHBIC CITOCOOBI pelieHusT yUeOHbIX U
MO3HABATEJIbHBIX 33Ja4, CaMOCTOSITEIbHO COCTaBISATh MM KOPPEKTUPOBATH
[IPEUIOKEHHBIM  QJITOPUTM JCHUCTBUUA [PU BBINIOJHEHUM 33JaHUM C Yy4ETOM
MOJTyYeHHUs] HOBBIX 3HAHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE

MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, [IPEIJIaracMbl€ B YCIOBUHU 3aJaHUN.
INPEAMETHBIE PE3YJIBTATDBI



B cocraBe mpeAMETHBIX PE3YJIBTATOB IO OCBOCHHIO OO0S3aTEIHHOTO
COJIEp)KaHMs, YCTAaHOBJICHHOTO JaHHOW (denepanbHON pabodeil mnporpamMMon,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMHCS Hay4yHbIE€ 3HAHUS, YMEHUS M CIOCOOBI
JneucTBul, crnenuduyueckue A IpeAMETHON o0nacTu  «XUMHS», BB
JNEITEIbHOCTH 1O  IOJYYEHUIO HOBOTO  3HAHMS, €ro  HWHTEPHpPETALNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xoHiy 00yuenus B 8 kij1acce npeaMeTHble pe3yJibTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHW: aTOM, MOJIEKYJa,
XUMUYECKUH 3JIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BEHIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi J10J1s1 XUMHUUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJIIPHBIA 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHYECKasl peakuus, KiaccupuKalus peakiuid: peaxkiuu
COCIMHEHUSA, PEAKIMU PAa3JI0KEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU 3 EKT peakiinmu,
AIpO aTOMa, JJIEKTPOHHBIM CJOW aroma, aTOMHasi OpOHUTalb, PagUyC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAS U HEMOJSIpHAs KOBAJCHTHAsl CBA3b,
VMOHHAs CBS3b, NOH, KATMOH, aHWOH, PacTBOp, MAaccoBas JOJS BEIIECTBA
(TpolieHTHAs! KOHIIEHTPAIlUs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH W
MPUMEHSITH 3TU NOHATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPALICHUI;

e HCIOJBb30BaTh XHUMHUYECKYIO CHUMBOJHMKY JJISI COCTaBJICHHS (HOpMYT
BEIIECCTB M YPABHEHUN XMUMUYECKUX PEAKIINM;

e ONpPENENATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTEMEHb  OKHUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJAcCy COCAMHEHUW IO
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COCANHEHUSX;

e packpeiBaTh cMbIci Ilepuoanueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mnojioxkeHus B [lepuoaunueckoil cucreme,
3aKOHOB COXPAHEHHUSI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHa ABOTajipo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ileproauueckoit
CUCTEMbl XHMMHYECKHUX OJJIEMEHTOB: pa3iuyaTh IMOHATHUS «TJaBHAs
noarpymnmna (A-rpymma)» u «mobdounas noarpynmna (b-rpymnma)y, manbie u



OOJbIIME TIEPHOJBI, COOTHOCHUTh OOO3HAYCHHUS, KOTOPHIE HMEIOTCS B
tabnuue «llepuoanueckass cucremMa XxuMuyeckux saementoB . .
MenpeneeBay C YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsij sapa, 00lIee YUCIO JIEKTPOHOB
U PaCTpeIeICHUE UX 0 SJICKTPOHHBIM CJIOSIM);

e KJIACCH(PUIIUPOBATh XMUMHYECKHE DJIEMEHTHI, HEOPTaHUUECKHUE BEICCTBA,
XUMUYECKHE peaknuu (10 YWUCIy W COCTaBy YYacCTBYIOIIUX B PEAKITUU
BEIIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

e XapaKTepHU30BaTh (OMHUCHIBATH) OOIIME XUMUYECKHUE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPXKIasi ONMMCAHUE MPUMEPAMU MOJIEKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

e TPOTHO3UPOBATH CBOWCTBA BEIMIECTB B 3aBUCUMOCTH OT UX KA4€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TIPOTCKAHUS XUMHUYCCKUX TPEBPAIICHUA B
Pa3TUYHBIX YCIOBHUSX;

e BBIYUCIISTH OTHOCHUTCIBHYIO MOJEKYJSIPHYIO W MOJISIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJieMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEaKInu;

e TPUMEHATH OCHOBHBIC OTICPAIMH MBICIUTEIHLHOW JESITCIIBHOCTH — aHaIu3
W CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KiacCcu(uKaiuio,
BBISIBJICHE TPUYMHHO-CICACTBEHHBIX CBSI3€d — JUISI M3YyYCHHS CBOWCTB
BCIIECTB M XHMHYECKHX pEaKIui, ECTECTBEHHO-HAyYHBIE METOJIbI
MO3HAHUA — HAONIOJCHUE, W3MEpPEHHEe, MOJICIUPOBAHUE, DKCIEPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

e CIEAOBaTh TMpaBWJIaM  TOJB30BAaHUS  XMMHUYECKOW  TOCYAOM U
7abopaTopHbIM 000pY/IOBaHHWEM, a TaKXKe TMpaBUiiaM OOpaIleHus C
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSAMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TMONYYCHUIO W COOMPAHHIO
razoo0pa3HbIX BEIIECTB (BOJAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAacCTBOPOB C OMNPEAECIEHHON MaCCOBOM JIOJI€W pacCTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH M KUCIIOT C TTIOMOIIBIO WHIUKATOPOB
(;makmyc, henondTanent, METHIIOPAHXK U APYTHE).

K konIy o0yueHus B 9 Kjiacce IpeJIMETHBIC PE3yIbTaThl Ha 0a30BOM YPOBHE

JOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITMXCS YMEHU:

e pacKpbhIBaTh CMBICII OCHOBHBIX XHWMHYECKHX IOHSATHH: XHMHYCCKUI
AJIEMEHT, aTOM, MOJIEKyjla, WOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJIO)KHO€ BEIIECTBO, BaJIEHTHOCTH, 3JIEKTPOOTPHUIATEIHHOCTh, CTEIMEHb



OKHUCJICHUS, XUMUYECKas PEaAKIUs, XUMUYIECKasl CBSA3b, TETUIOBOU d(PdekT
peakuuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HERJIEKTPOJIMUTHI, AJEKTPOJUTUYECKAS] TUCCOLUALMNS, PEAKIUH HOHHOIO
oOMeHa, KaTauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMble U
HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHUCIEHHME W  BOCCTaHOBJICHUE,
ATOTpONHs, aM(pOTEPHOCTh, XUMUYECKasi CBs3h (KOBAJICHTHAs, WOHHAs,
METaJIMYEeCKas), KpUCTANIMYECKash penieTka, KOppo3usi METaJlIoB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO OMyCTUMAs
koHueHtpanus [IJIK BemiecTna;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITh 3TU TIOHSATHUS MPU ONMKUCAHUU BEUIECTB U X MPEBPAILICHUIA;
UCIIOJIB30BaTh XHUMHYECKYI0O CHMBOJIUKY JUISI COCTaBJICHUS (opMy
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUN;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX pA3IUYHOTO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIACCY COEIWHEHUU 1o (dopmyiiaM, BUA XUMHUYECKOM
CBs3M (KOBaJCHTHAs, MOHHAsA, MeETaUIMYecKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOTO BELIECTBA;

packpeiBath cmbica Ilepuogmueckoro 3akona [[. M. MeHnneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIKCHIBATh W XapaKTepU30BaTh
tabnnunyio Gopmy [lepuoanueckoil cUCTEMbl XUMHYECKHX 3JIEMEHTOB:
paznuyaTh TOHATUSA «rjaBHas noxarpymnmna (A-rpynma)» U «mnobodHas
noarpynmna (b-rpynma)», maibie ¥ OOJbIIME MEPUOIbl, COOTHOCUTH
0003HayYeHUsl, KOTOpbIE HMEIOTCA B TNEPUOJUYECKON Taldiuue, ¢
YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHHUSI aTOMOB  XMUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsj sjapa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpeneieHue WX TI0 DJEKTPOHHBIM CIIOSIM), OOBICHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHEHUI B
npejenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYHI C YUYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO0 M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XUMHUYECKUX 3JIEMEHTOB);



XapaKTepu30BaTh (OMHUCHIBATH) OOMKME W CHEIU(UUESCKHE XUMUYECKHE
CBOMCTBAa NPOCTHIX M CIOXHBIX BEIIECTB, NOJITBEpPX Aasi OIMNHUCAHUE
OpUMEPAMH MOJIEKYJISIPHBIX W HMOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIIil;

COCTABJISITh YPAaBHEHUS JJICKTPOJUTHYCCKON JHUCCOIMAIIANA  KHUCIIOT,
LIEJI0YEH U COJIEH, TTOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKINA HOHHOTO
oOMEHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIOMUX CYIIECTBOBAHUE
TEHETUYECKOU CBSI3M MEK/Ty BEIIECTBAMU PA3TMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX —pPEaKIUn
MOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajlaHCa 3THX PeaKIui;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTCKaHUS XWMHUYECKHX TMPEBPANICHUH B Pa3IUIHBIX
YCIIOBHSIX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO JJIeMEeHTa 1o (opmyie
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKInu;

coONIO/IaTh  MpaBuUjia  MOJB30BAHUA  XUMHUYECKOM  MOCyAOM U
7a00paToOpHBIM  O0OPYJIOBAaHMEM, a TaKXe ImpaBuiia oOpalieHust ¢
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSAMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TONYYCHUI0O W COOMpPaHUIO
ra3000pa3HbIX BEIIECTB (aMMHUaKa U YTIIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIMM,  TOATBEPXKIAIONIME  KAauyeCTBEHHBIH  COCTaB
pPa3ITUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYyTEM XJIOPHUA-, OpOMUJI-,
uonua-, kapoonart-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSATH OCHOBHBIC OIEPAIlMH MBICTUTEIBHON JEATeILHOCTH — aHaJIH3
U CHHTE3, CpaBHEHUE, OO0OOIIEHHE, CHUCTEMATU3AIMI0, BBISIBICHUE
MPUYUHHO-CJICJACTBEHHBIX CBS3€H — I WU3y4YEHHUS CBOWCTB BEIICCTB U
XUMUYECKUX pEaKluid, €CTeCTBEHHO-HAy4YHbIE METOJbl TO3HAHUS —
HaOIOICHUE, M3MEpPEHNEe, MOJCIHPOBAaHUE, SKCIEPUMEHT (peajbHbIM U
MBICJICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KIIACC
Ne KoanuectBo yacoB
DJIEeKTPOHHBIE
HaumeHoBaHue pa3ie/ioB (un¢posbie)
n KoHnTpobH IpakTuyeck
U TeM IPOrpaMMbl Bcero o0pa3oBaTte/ibHbIE
/ bie padoThI ne padoThI
pecypchl
1|
Pazgea 1. [lepBoHayaibHble XUMHUYECKHE TOHATHUS
Xumusi — BaxkHast 00J1aCTh
bubnnoreka IIOK
1. €CTECTBO3HAHUS U
. 5 2 https://m.edsoo.ru/7f418
1 MPaKTUYECKOU e
NEATEILHOCTH YEJI0BEKA o
bubmmorexa [JOK
1. BemecTBa u xumuueckue
) ca 15 1 https://m.edsoo.ru/7f418
KITUU
peditt 3c
Hroro no paszneny 20

Pa3nen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB

bu6nuoreka [IOK
2. Boznyx. Kucnopog.
6 https://m.edsoo.ru/7f418
1 [Tousttue 06 oxcumax
37c
2. Bonopoa. I[Tonsitue o Bubmiorexa IIOK
8 1 https://m.edsoo.ru/7f418
2 KHCJIOTaX U COJIAX
37c
2. Bopna. PactBopsl. [lonsitue Bubmiorexa IIOK
5 1 1 https://m.edsoo.ru/7f418
3 00 OCHOBaHUIX

3ic




OCHOBHBIE KJIACChI bubmuorexa [JOK
HEOPraHUYECKUX 11 https://m.edsoo.ru/7f418
COCTMHEHUN 37c¢c

Uroro no pazgeny 30

Pa3nen 3. [lepuoanueckuii 3axon u [lepuoauyeckas cucreMa xumudeckux iementosn /1. U.
MenpeneeBa. CTpoeHue aToM0B. XUMUYeCKas CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE PEaKIUU

[Tepunoanueckuii 3aKOH U
[Tepunoanueckas cucrema

bubnnoreka IIOK

XUMHYECKHUX IJIEMEHTOB JI. 7 https://m.edsoo.ru/7f418
N. Menneneesa. Ctpoenue 37c
aToma
XuMHYECKas CBSI3b.
bubmuorexa [JOK
OKuCIUTEITbHO-
8 https://m.edsoo.ru/7f418
BOCCTAHOBUTEJIbHBIC
37c
peaknuu
bu6nuoreka [IOK
Hroro no paszneny 15 https://m.edsoo.ru/7f418
37c
bu6nuoreka [IOK
PeszepBHoe Bpems 3 https://m.edsoo.ru/7f418
37c
OBUIEE KOJIMYECTBO 63
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9 KUIIACC

Ne KoanuectBo yacon
DJIEeKTPOHHBIE
HaumeHnoBaHue pa3aesioB (uudposbie)
n KoHnTpobH IMpakTuyeck
U TeM MPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
/ ble padoThbl ne padoThbl
pecypcbl
n
Pa3znea 1. BemecTBo U XUMHYeCKHe peaKkul
[ToBTOpenue u yriryoienue bubnmnoreka [HOK
3HaHUN OCHOBHBIX Pa3eiiOB 5 1 https://m.edsoo.ru/7f41a
Kypca 8 kiacca 636
bubmnoreka IIOK
OcHOBHBIE 32aKOHOMEPHOCTH
. 4 https://m.edsoo.ru/7f41a
XUMHYECKHUX PEaKIIHii
636
ONEKTPOIUTHYECKAS bubnmnorexka [HOK
JUCCOITHAIUS. XUMUYECKHE 8 1 1 https://m.edsoo.ru/7f41a
peaKkLuu B pacTBOpax 636
Hroro no paszneny 17

Pasznen 2. HemeTasibl M HX coeTMHEHHS

OO6m1ast XxapakTepucTruKa
XUMHUYECKHUX 3JIEMEHTOB
VIIA-rpynnsl. ['aorenst

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a
636




OOm1ast xapaKTepUCTHKA
bu6nmoreka [IOK
XUMHUYECKHUX DJICMCHTOB
. 6 https://m.edsoo.ru/7f41a
VIA-rpynnel. Cepa u eé 636
COCIMHCHHMS T
OO611as XxapakTeprucTHKa
P P bu6nmoreka [IOK
XUMHUYECKHUX DJICMCHTOB
7 1 https://m.edsoo.ru/7f41a
VA-rpymisl. A3ort, pochop 636
U UX COCIUHECHUSA T
OO6m1as XxapakTeprucTruKa
P P bubnnoreka IIOK
XUMHUYECKHUX DJIEMEHTOB
8 1 2 https://m.edsoo.ru/7f41a
IVA-rpynnel. Yraepon u 636
KPEMHUU U UX COCIUHEHUS T
Hroro no paszneny 25
Paznen 3. MeTasiibl M UX COeIMHEHMSI
bu6mmoteka [IOK
OO6mmue CBOMCTBA METAIIIOB 4 https://m.edsoo.ru/7f41a
636
. bubmuorexa [JOK
BakHeiimme MeTamuibl U UX
16 1 2 https://m.edsoo.ru/7f41a
COCTMHCHHS
636
Htoro no paszneny 20

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa




bu6nmoreka [IOK

4. BemecTBa u maTepuaisl B
3 https://m.edsoo.ru/7f41a
1 JKW3HU YeJIoBeKa
636
Hroro no pazgeny 3
bu6nmoreka [IOK
PeszepBHoe Bpems 3 https://m.edsoo.ru/7f41a
636
OBUIEE KOJIMYECTBO 68
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
J Koan4yecTBO 4acoB
DJIeKTPOHHbIE
Hara P
Konrpoas | IIpakTuue uudposbie
Tema ypoka Bce usyue
HbIE CcKHe oOpa3oBareJib
ro HUSA
I padoThbI padoThbI HbI€ pecypcChl
bubnuoreka
IIpenmer xumuu. Posb xumuu B | HOK
JKM3HU YeIoBeKa. Teia u BelecTra https://m.edsoo.r
u/ff0d210c
bubnuoreka
IlonsaTrue o MeTo1aX MTO3HAHUS B 1 HOK
XHUMHUH https://m.edsoo.r
u/ff0d227e
[Tpaktnueckas padora Ne 1 «IIpaBuna bubnmnoreka
paboThI B 1a00paTOpUU U PUEMBI 1 I[HOK
oOpareHus ¢ 1abopaTOPHBIM https://m.edsoo.r
000pyIOBaHUEM u/ff0d23dc
bubnuorexa
Yucreie BemecTBa U cMmech. CriocoOnl LIOK

paszeneHus cMecen

https://m.edsoo.r
u/ff0d26ca




[TpakTruueckas padora No 2
«Paznenenue cmecelt (Ha mpumepe
OUYMCTKHU MTOBAPEHHOM COJIN)»

bubmnoreka
LHOK
https://m.edsoo.r
u/ff0d28c8

ATOMEI U MOJICKYJIbI

bubmnoreka
LHOK
https://m.edsoo.r
u/ff0d2a6¢

XHUMHUYECKHE 3IEMEHTRI. 3HaKU
(CI/IMBOJ'ILI) XUMHUYCCKHUX DJICMCHTOB

bubmnnoreka
IHOK
https://m.edsoo.r
u/ff0d2be8

HpOCTHe H CJIOKHBIC BCIICCTBA

bubmnnoreka
LHOK
https://m.edsoo.r
u/ff0d2a6¢

ATOMHO-MOJ’IGKYJ'IHpHOC YUCHUC

bubmnoreka
HOK
https://m.edsoo.r
u/ff0d2d50

3aKOH MOCTOSIHCTBA COCTABa BELIECTB.
Xumnueckas popmyna. BaneHTHOCT
aTOMOB XMMHMYECKHUX JIEMEHTOB

bubmnorexa
[HOK
https://m.edsoo.r
u/ff0d2eae

OTtHocHUTEILHAA aTOMHAas Macca.
OTHOcHUTENbHAA MOJIEKYJIIpHAs Macca

bubnuoreka
LHOK
https://m.edsoo.r
u/ff0d323c¢




Bbubanoreka

MaccoBast 1071 XUMHYECKOT0 LHOK
DJIEMEHTA B COEIUHEHUU https://m.edsoo.r
u/ff0d350c
bubnmnoreka
KonunuecTBo BemecTBa. Monb. HOK
Momnsipnas macca https://m.edsoo.r
u/ff0d5230
bubnmnoreka
®u3nuecKkue 1 XUMHUECKHUE SIBJICHUS. I[HOK
XumMuyeckas peakius https://m.edsoo.r
u/ff0d37fa
bubnmnoreka
[Ipu3Haky u ycioBus IPOTEKAHUS LHOK
XUMHYECKUX peaKIui https://m.edsoo.r
u/ff0d3al6
bubnmnoreka
3aKOH COXpPaHEHHs MacChl BEIECTB. LIOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.r
u/ff0d3b88
bubnmnoreka
Brrunciienust koimuecTBa, MacChl OK
BEILIECTBA [0 YPABHEHUSIM 1
HMIECKIX DeAKL https://m.edsoo.r
peart u/ff0d5708
bubnuoreka
Knaccudukanus xumMuaeckux
HOK

peaxiuit (COeIMHEHUs, Pa3I0KEHUs,
3aMeleHus, oOMeHa)

https://m.edsoo.r
u/ff0d3£34




M. B. JIoMOHOCOB — yuU€HBIii-

Bbubanoreka

K
sHmukioneauct. O0o0IEeHe 1 1o
CUCTEMATU3ALMS 3HAHUN https://m.edsco.r
I u/ff0d40c4
Bbubmanoreka
Kontpoinbnas padora Nel o teme LIOK
«BelllecTBa 1 XUMHYECKUE PEAKITUN https://m.edsoo.r
u/ff0d4290
Bubmanoreka
Bo3ayx — cmech razos. Cocras OK
Bo31yxa. Kucinopos — sneMenr u 1
npocroe Bewmectso. O30H hitps://m.cdsoa.r
P HIeCTBO. u/ff0d448e
o Bubmanoreka
dusnueckre U XMMHUYECKHE CBOIICTBA
LHOK
KHCIJIOPO/ia (peaKIuu OKUCIICHHUS,
ropenue). [Toustue 00 okcumax hitps://m.cdsoa.x
PEHHUE). A u/ff0d4614
bubnuoreka
CniocoObl noty4eHus KUCI0po/ia B OK
1ab0paToOpUu U MPOMBIIUIEHHOCTH. 1
[TpuMeHeHne KUCIOpOIA https://m.cdsoo.r
p poa w/ff0d497a
TennoBoii 3pPexT XuMUIECKOi bubnmnoreka
peaxiuu, MOHSATUE O HOK
TEPMOXUMHUYECKOM YPaBHEHNH, DK30- https://m.edsoo.r
u/ff0d4790

N DOHAOTCPMHUYCCKUX PCAKIUAX




TorumBo (HedTh, yroiab U METaH).

Bbubanoreka

HOK
3arpsi3HeHue BO3/1yXa, CIIOCOObI ero
. . https://m.edsoo.r
MPEAOTBPATCHIA u/ffOd4cda
[Tpaktrueckas padota Ne 3 o Teme BP(I;S;HOTGM
«[lonyyenue u cobupanue 1
CHe & N https://m.edsoo.r
KHCIJIOPOJIa, U3YYEHHE €r0 CBOMCTBY W/ffOddac?
bubnuorexa
Bonopon — anmemMeHT u mpocToe IHOK
BenecTBo. Haxoxnenue B mpupo/ie https://m.edsoo.r
u/ff0d4dd0
bubnuorexa
Du3nyeCcKne 1 XMMAYECKUE CBOMCTBA IHOK
Bojiopoja. [[puMenenne Bojopoaa https://m.edsoo.r
u/ff0d4dd0
bubnmnoreka
IToHsTHE O KHCIIOTAX U COJISIX HOK
https://m.edsoo.r
u/ff0d50d2
bubnmnoreka
Crioco0sI 1oTy4eHust BOAOPO/Ia B LIOK
nabopaTtopuun https://m.edsoo.r
u/ff0d4dd0
[TpakTrueckast padota Ne 4 o teme bubmorexa
HOK

«[lony4yenue u coOupanue BOAOPOJa,
M3Yy4YEHUE €ro CBOMCTB)

https://m.edsoo.r
u/ff0d4£42




Bbubanoreka

MossipHblii 00bEM ra30B. 3aKOH HOK
ABoranpo https://m.edsoo.r
u/ff0d542¢
. Bubnnoreka
Brrunciaenus o0néMa, KOJIMYECTBA OK
BEI[ECTBA ra3a M0 €ro U3BECTHOMY &
« ccTBA 06LE https://m.edsoo.r
TBa WINX O0BHLEM
OJIMYECTBY BEII] 11 y W/f0d55a0
.. bubnuoreka
Brrunciaenus 00MOB ra30B MO OK
YPaBHEHUIO PEAKIIMU Ha OCHOBE 1
3aKOHA 00BEMHBIX OTHOIIIEHHUI ra30B hLpsfnnedson.r
u/ff0d5708
bubnuoreka
dusnueckue 1 XUMHUYECKHE CBOIICTBA I[HOK
BOJIbI https://m.edsoo.r
u/ff0d587a
bubnuoreka
CocraB ocHoBanuil. [TonsiTue 06 HOK
HHIUKATOpax https://m.edsoo.r
u/ff0d59e2
Bopna xak pactBopuTens. bubanoreka
HacrplmeHnable 1 HeHACBIIIICHHEIC LIOK
pacTBOpbl. MaccoBas 0J1s1 BeIecTBa https://m.edsoo.r
u/ff0d5b40

B pacTBOpe




[IpakTuueckas padora Ne 5 o reme bubnmnoreka
«IIpuroroBieHue pacTBOpPOB ¢ HOK
OIpeeNEHHON MaCCOBOU J10JIeH https://m.edsoo.r
PacTBOPEHHOIO BEILIECTBA» u/ff0dSeba
bubnuoteka
KoHntposbnas padora No2 o teme HOK
«Kucnopoa. Bogopoxa. Boga» https://m.edsoo.r
u/ff0d6342
bubnmnoreka
OKcuIpl: COCTaB, KiIacCuUKaIus, IHOK
HOMEHKJaTypa https://m.edsoo.r
u/ff0d664e
[lonyyeHue u XUMHYECKUE CBOMCTBA brbmmorexa
KHCJIOTHBIX, OCHOBHBIX 1 thtOpf imedsoo.r
aM(pOTEpPHBIX OKCHJIOB WE0d664e
bubnmnoreka
OcHoBaHMsI: cOCTaB, Ki1accuduxaus, HOK
HOMEHKJIATypa https://m.edsoo.r
u/ff0d67ca
bubnmnoreka
ITony4eHnue U XMUMUYECKUE CBOMCTBA HOK
OCHOBaHMM https://m.edsoo.r
u/ff0d67ca
bubnmnoreka
Kucnotsl: cocras, kinaccuduxarmus, HOK

HOMEHKJIaTypa

https://m.edsoo.r
u/ff0dfee2




Bbubanoreka

[Tony4yeHne n XUMHYECKUE CBOMCTBA ILHOK
KUCJIOT https://m.edsoo.r
u/ff0dfee2
Conu (cpennue): HOMEHKIATypa, bubmorexa
CIOCOOBI OJTYyYEHUS, XUMHUYECKHE HOK
cBOHCTEA https://m.edsoo.r
u/00ad9474
[TpakTuueckas padota Ne 6. Pemenue BubGnuoreka
OKCIIEpPUMEHTAIbHBIX 32129 110 TEME LHOK
«OCHOBHBIE KJIACCHI HEOPTAaHUYECKHUX https://m.edsoo.r
COCTUHEHUIN) u/00ad9b7c
bubnmnoreka
I'eneTnueckas CBA3b MEXIY KI1acCaMH HOK
HEOPraHWYECKUX COCAUHEHUIN https://m.edsoo.r
u/00ad9a50
bubnmnoreka
O00011eHNEe U CUCTEMATU3ALIS LIOK
3HAHUH https://m.edsoo.r
u/00ad9cb2
KonTpoasHnas padora Ne3 no teme bubmorexa
HOK

"OCHOBHBIE KJIaCChl HEOPTaHUYECKUX
coenqnHeHni"

https://m.edsoo.r
u/00ad9ela




[TepBbIe MOMBITKY KIIACCH(PUKAITUU

Bubanoreka

XUMHUYECKHX 3JIeMeHTOB. [ToHsiTHE O HOK
https://m.edsoo.r
rpynnax CXOJHbIX 3JIEMEHTOB 1/00ad9ffa
[lepuoauueckuii 3aK0H U Bubnuoreka
Hepnoz[quCKaﬂ cucreMa HOK
XUMHYECKHX 3eMeHToB /1. H. https://m.edsoo.r
Mennencena u/00ada52¢c
bubnuoreka
[lepuonpl, rpynmnbl, HOATPYIIIbI HOK
https://m.edsoo.r
u/00ada52c
bubnuoreka
Crpoenue atomoB. COCTaB aTOMHBIX LIOK
saep. M3oTomnsl https://m.edsoo.r
u/00ada342
CTpoeHue AIIeKTPOHHBIX 000I0YeK bubmorexa
aToMOB 2J1eMeHTOB lleproanueckoit HOK
cucremsl JI. 1. Meneneena hitps://m.ed500.1
u/00adabbc
XapakTepucTuKa XUMUUECKOTO bubnmnoreka
9JIEMEHTA 110 €T0 MOJI0KCHHUIO B IHOK
Ilepnonnueckoii cucreme /1. U. https://m.edsoo.r
Menneneena u/00ada824




3nauenue [lepuoanueckoro 3akoHa bubnuorexa
JUISl pa3BUTHS HAYKH U NIPAKTUKU. [I. HOK
N. MenpneneeB — y4€HbIH, IEAaror U https://m.edsoo.r
TpaXKJaHUH u/00ada96e
PesepBHsiit ypok. O600ICHHE 1 bubamotexa
CUCTEeMAaTH3aIHsI 3HAHWH / HOK
Bcepoccuiickas mpoBepouHast pabota /0. edvoo.r
u/00adb33c
Kontponbnas paborta Ne4 o teme bubnuorexa
«Ctpoenue aroma. XuMHUYECKas IHOK
cBsi3b» / Beepoccwuiickas https://m.edsoo.r
poBepoyHasi pabora u/00adb486
bubnmnoreka
DIIEKTPOOTPULIATETLHOCTh ATOMOB ILHOK
XUMHYECKHX DIIEMEHTOB https://m.edsoo.r
u/00adaab8
bubnmnoreka
HNonHnas xumuyeckas CBs3b HOK
https://m.edsoo.r
u/00adac34
bubnmnoreka
KoBanenTHast nonsipHast XuMH4YeCKas IIOK
CBA3b https://m.edsoo.r
u/00adaab8
KoBanentnas nenosnspHas bubnmnoreka

XUMHNYECKaA CBA3b

LIOK




https://m.edsoo.r

u/00adaab8
Bubnuoreka
CreneHns OKUCIEHUS 1 HOK
https://m.edsoo.r
u/00adae28
Bubnuoreka
OKHUCIIUTENFHO-BOCCTAHOBUTEILHEIE 1 [HOK
peakuu https://m.edsoo.r
u/00adb076
bubanoreka
OKHUCIIUTENN U BOCCTAHOBUTEIU 1 HOK
https://m.edsoo.r
u/00adb076
PesepsHblit ypok. O6001ieHNEe 1 bubnmnoreka
CUCTEMATHU3AlHMs 3HAHUH 110 TEME 1 HOK
«Ctpoenue aroma. XuMHUYeCKas https://m.edsoo.r
CBS3b» u/00ad9cb2
bubanoreka
PesepBHrIit ypok. O6001IeHNE U | LIOK
cCUCTeMaTHu3anus 3HaHUN https://m.edsoo.r
u/ff0d61c6
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9 KUIIACC

A KoaudecTBO 9acoB
DJIeKTPOHHbIE
K JlaTa o
OHTPOJIb IH@PPOBbLIE
Tema ypoka Bce P IpakTu4ec HU3Yy4eH
HbIe oOpa3oBaTe/ibH
ro KHe padoTpl | HA
n padoThbI ble pecypchl
[lepuoauueckuii 3aK0OH. bubanoreka
[Tepnoguueckas cucrema 1 IHOK
XUMHYECKHX 31eMeHTOB /1. H. https://m.edsoo.ru
MeHneneeBa /00adb59e
3aKOHOMEPHOCTH B bubnuorexa
WU3MEHEHUU CBOMCTB 1 IHOK
XAMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru
MIEPBBIX TPEX MEPUOJIOB /00adb6b6
bubmunorexa
Knaccudukauus u OK
HOMEHKJIATypa 1 1
copra cc errec https://m.edsoo.ru
HEOPraHUYECKHUX B TB
p H /00adb7e2
. bubmunorexa
Buapl XxuMuueckoi CBs3U U
HOK

TUTIBI KPUCTAJIIIMYECKUX
peleéToK

https://m.edsoo.ru
/00adbac6




KontponsHas padora Nel mo
teMe «lloBTOpeHue u
yrayOieHne 3HAaHUMA
OCHOBHBIX pa3zesioB Kypca 8
KJ1acca»

Knaccudukanusa XuMruueckux bubmorexa
peakLMii o pa3audHbIM HOK
https://m.edsoo.ru
HpHHaKam /00adbeb0
ITonsiTue o ckopocTu bubnuorexa
XUMHYECKON PEaKLIHH. IHOK
ITonsiTHE O TOMOTE€HHBIX U https://m.edsoo.ru
FETEPOreHHBIX PEAKLIUIX /00adbe9a
ITonsATHE O XUMHUYECKOM
paBHOBecuH. DaKTOPHI, bubnmnoreka
BIUSIONINE Ha CKOPOCTh IHOK
XUMUYECKON PEAKLUU U https://m.edsoo.ru
MOJIOKEHHE XNUMHUYECKOTO /00adc28¢c
paBHOBeCHS
bubnmnoreka
OKHCIUTENBHO- HOK

BOCCTAHOBUTCIIbHBIC PCAKITUN

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




Teopus 3AEKTPOIUTUYECKON

Bubmaunoreka

HOK
nucconuaru. CUIbHBIE U
cJ1a0bIe DIIEKTPOJIUTEI https://m.edsco.ru
p /00adcd68
Bbubanoreka
o HOK
HNounble ypaBHEHUS peaKnid
https://m.edsoo.ru
/00add448
XUMHAYECKHUE CBOUCTBA KHUCIOT
. bubmnoreka
U OCHOBAHUI B CBETE
o LHOK
npeCcTaBIeHu 00
S —— https://m.edsoo.ru
P /00add5ds8
TUCCOLIMAINT
XHUMHYECKHE CBOMCTBA COJIEU Bubianoreka
B CBETE IpeACTaBICHUM 00 LIOK
ANEKTPOIUTUYECKOMN https://m.edsoo.ru
JAUCCOIUAIIN /00add8b2
bubanoreka
o HOK
ITonsTHE O THIpONM3E CONEN
https://m.edsoo.ru
/00add9d4
bubanoreka
O600menue n LIOK

cHCTeMaTHu3alus 3HaHUu!

https://m.edsoo.ru
/00addd12




ITpakTrueckas padota Ne 1.

Bbubanoreka

«Pemenue HOK
https://m.edsoo.ru

SKCHEPUMEHTAIIbHBIX 3a7a9» /00addbfa
KontponpsHnas padora Ne2 mo bubnmnoreka
TeMe «DJIEKTPOIINTHYECKAsS IHOK
aucconranus. XUMUYECKUe https://m.edsoo.ru
peakiuu B pacTBOpax» /00addecO
OO6m1as xapakTepucTuKa bubsmotexa
rajoreHoB. XuMHUYECKHE LOK

. https://m.edsoo.ru
CBOMCTBA Ha IIpUMEPE XJI0pa J00addfe?
Xnoposogopona. CosnsiHast bubnmnoreka
KHCJIOTA, XUMUYECKHE HOK
CBOWCTBA, MTOJIYyYEHHUE, https://m.edsoo.ru
[IPUMEHEHUE /00ade104
[IpakTuueckas pabora Ne 2 o bubnuotexa
Teme «llomydenune coysanom IHOK
KHCJIOTBI, U3y4YeHUE €€ https://m.edsoo.ru
CBOMCTB» /00ade348
Brrunciienus no ypaBHeHHUSIM bubnmnoreka
XUMUYECKHUX PEAKLUM, ECIIH IHOK
OJUH U3 pEarcHTOB JaH B https://m.edsoo.ru
A30BITKE /00ade488




Bbubanoreka

OO0m1as XxapakTepucTUKa LHOK
aneMeHTOB VIA-rpynmsl https://m.edsoo.ru

/00ade64a
ANOTpOINHBIE MOAU(PHUKALINN bubnmnoreka
cepbl. Haxoxnenue cepsl u €€ IHOK
COCIMHEHUH B IIPUPOLE. https://m.edsoo.ru
XHUMHYECKUE CBOMCTBA CEPBI /00ade64a
CepoBoaopoi, CTpOEHHUE, bubamorexa
(1)1/13i4qecxne U XUMUYECKHUE thtODE//m.edsoo.ru
cBoncTBa /00ade802
Oxcunpl cepol. CepHas bubnuoreka
KUCIIO0Ta, pusuueckue u LIOK
XUMHYECKHE CBOMCTBA, https://m.edsoo.ru
NIPUMEHEHNE /00adea28
XHUMHUYECKUE PEAKLINH,
JIeXKAIIe B OCHOBE
MIPOMBIIIUIEHHOTO CTI0c00a bubmorexa
MOJIYYEHUS] CEPHOU KUCIIOTHI. HOK

https://m.edsoo.ru
XI/IMI/ILICCKOGVISanSISHeHI/IC 00adecSa
OKPY’KaloIlle cpebl
COEIMHEHUSIMU CEPbI

bubnmnoreka
Brrancnenne MmaccoBoit o HOK

BbIXO/Jla ITPOAYKTA pCAKIIUU

https://m.edsoo.ru
/00adec8a




OO01as xapakTepuCTHKa

Bbubanoreka
a51eMeHTOB VA-rpynnsl. A30T, OK
pacpocTpaHeHue B IPUPOJIE, 1
(bU3HYECKUE M XUMUYECCKHE e

. /00adeea6
CBOIICTBa
Bubnuoreka
AmMMuak, ero Gpu3ndecKue u
" IHOK
XMUMHUYECKHE CBOMCTBA,
[OJIyYEHHUE U IPUMEHEHUE hitps:/m.edsco.ru
yd p /00adf004

Bbubianoreka
[TpakTiueckast pabota Ne 3 o OK
teme «llonyuenne ammuaka, I
W3YUYEHUE Er0 CBOMCTBY» hitps://m.edsoo.ru

yi /00adf180
. bubnuoreka
A3OoTHas KHCI0Ta, €€ OK
bu3HYecKue 1 XUMHIECKIE a
cBONCTBA https://m.edsoo.ru
BOWCTB

/00adf306
Hcnonbs3oBaHne HUTPATOB U
coJIell aMMOHUS B KaUeCTBe bubmanoreka
MHUHEpaJIbHBIX Y100pEHUH. IHOK
XHUMHYECKOE 3arps3HEHNE https://m.edsoo.ru
OKPYKaroIle cpebl /00adf518

COCAMHCHUAMH a30Ta




®ochop. Okcun dhocdopa (V) bubnuoreka
u GocopHas KHCIOTa, LHOK
¢du3nveckre 1 XUMHYECKHE https://m.edsoo.ru
CBOICTBA, ITOJIy4YECHHUE /00adf68a
Ucnonb3oBanue hocdaTtos B bubnuorexa
Ka4eCTBE MUHCPAIbHBIX HOK
ynoOpeHuil. 3arps3HeHue https://m.edsoo.ru
npUpOAHOI cpensl hocharamu /00adfc20
bubnuorexa
Yraepon, pacipocTpaHEeHHUE B OK
npupoe, GU3NIECKUE U s
XMMHYECKHE CBOWCTBA hitps://im.edsoo.ru
/00adfd9c
Oxkcuppl yriaepoaa, ux
bubnuorexa
(bU3HYECKUE M XUMUICCKHEC
. HOK
CBOMCTBA. DKOJIOTHYECKHE
po0GJIEMBI, CBA3aHHBIE C utps://m.edsoo.ru
P ’ /00adfebe
okcuoM yriuepona (IV)
bubnuoteka
HOK

VYroapHasg KUcioTa 1 €€ coJin

https://m.edsoo.ru
/00ae006¢




[IpaxTuueckas padora Ne 4 o

" bubmnoreka
teme "[lomyuenue OK
YIJIEKHCIIOTO rasa. 1
I —— a https://m.edsoo.ru

4yeCTBEHHAS Ug °H
peaKtl /002e027¢
KapOoHaT-HOH"
Bbubanoreka
[TepBoHavabHBIC TOHATHS 00 OK
OpPraHMYEeCKHUX BEIIECTBAX KaK I
o COIMHEHISX VIIEhOLa https://m.edsoo.ru
A yHIepon /00ae054¢
bubmanoreka
o LHOK
Kpemunii u ero coequHeHus
https://m.edsoo.ru
/00ae080a
[TpakTuyeckas padora Ne 5.
bubmanoreka
Pemienue
IHOK
SKCHEPUMEHTAIBHBIX 3a7a4 110
Teme «BasHeH I https://m.edsoo.ru
/00ae0bf2
HEeMeTaJLIbl ¥ UX COEIUHEHUS
bubmanoreka
Konrtponsnas padora Ne3 o
IHOK

TeMe «Baxneimue
HEeMETaJLIbl ¥ UX COEIUHEHUS

https://m.edsoo.ru
/00ae0el8




OO01as xapakTepuCTHKA
XUMHYECKHX DJIEMEHTOB —

MeTaJuIoB. MeTammnueckas bubnuorexa
CBS3b U METaJIHYeCcKas HOK
KPHUCTaJITHYeCcKas PeréTka. fitps://in.ecs00.
/00ael103e
duznyeckre cBOMCTBA
METAaJLIOB
XHUMHUYEeCKHEe CBOMCTBA bubmnoreka
METAaJIOB. HOK
DIEKTPOXUMUYECKUN PSiTT https://m.edsoo.ru
HaINpsHKEHUH METAILIOB /00ael 156
OO6mme crnocoObl MoTydeHHs
MeTaioB. CIIIaBEI. bubmnnoreka
Brruucnenus no ypaBHEHUSM HOK
XUMUYECKHUX PEAKLUM, ECIIH https://m.edsoo.ru
OJIMH U3 PEAreHTOB COLCPKUT /00ael156
pUMecHu
bubmunorexa
[TonsaTHe 0 Koppo3un IHOK
METaJJIOB https://m.edsoo.ru
/00ael1278
bubauoreka
HOK

[Ilenounbie MeTaTIBI

https://m.edsoo.ru
/00ael14b2




Bbubanoreka

OKCHUJIBI U TUAPOKCHUIIBI LHOK
HATpHUS U KU https://m.edsoo.ru
/00ae14b2
bubnuoreka
[I1enouno3eMenbHbIE METAILIIBI HOK
— KaJIbIIMHA 1 Maraui https://m.edsoo.ru
/00ael5e8
bubnuoreka
Baxwnelimue coeqMHeHNs LHOK
KaJbIHs https://m.edsoo.ru
/00ael5e8
O06o0061IEHNE U
cUCTEeMAaTU3aIusA 3HaHUI
bubnuoreka
JXK€&cTKOoCTh BOAIBI M1 CIIOCOOBI HOK
e€ ycTpaHeHus https://m.edsoo.ru
/00ae1886
bubmnnoreka
[Ipaktrueckas padota Ne 6 1o OK
TeMe "JKECTKOCTEL BOALI U 1
CTOILL 68 VeThaHeHs" https://m.edsoo.ru
M
bl €¢ yeTp /00ae1ae8
bubnuoreka
. OK
AmomMuHui R
https://m.edsoo.ru
/00aelc64
AmodorepHbIe cBOICcTBa bubnuoteka
OKCHJAa U TUAPOKCHUIA LHOK




https://m.edsoo.ru

/00aelc64
Bubnuoreka
OK
Keneso 1
https://m.edsoo.ru
/00ae1d86
Bubnuoreka
OKcubl, THAPOKCHUIBI U COTTU LIOK
xenesa (II) u sxenesa (11I) https://m.edsoo.ru
/00ae35e6
O060061IEHNE U
cucTeMaTu3alus 3HaHui
[TpakTuueckas paborta No 7.
bubanoreka
Pemenue
IHOK
SKCHEPUMEHTAIbHBIX 337a4 110
TeMe «BakHele MmeTambl U hutps://m.cds00.1u
/00ae3de8
HUX COEOUHEHUSY
Brruucnenust no ypaBHEHUSIM
XUMUYECKUX PEaKLUi, ECIH
bubanoreka
OJIMH U3 PEarcHTOB J1aH B
HOK
M30BITKE U COAEPKUT
O - T —— https://m.edsoo.ru
P ' /00ae1750

MacCOBOH JOJIM BBIXOJa
NPOIYKTa PEaKInu




0O0001EeHuEe 1
CHCTEMAaTH3alNs 3HAHUI

KontponpsHas padora Ne4 mo
TeMe «Baxuenme MeTamibl U
UX COEIUHEHUIY

bubnuorexa

BemectBa u Marepuaisl B

MOBCEHEBHOM KU3HU HOK

qeToBeKa https://m.edsoo.ru
/00ae3f50
bubnuoreka

XHUMHUYECKOE 3arpsA3HEHUE IHOK

OKPY’KaroIlel cpebl https://m.edsoo.ru
/00ae4270
bubnuorexa

Ponp xumuu B pelieHuu IHOK

9KOJIOTUYECKUX MPOoOIIeM https://m.edsoo.ru
/00ae4270
bubnmnoreka

Peseprubriil ypok. O600611eHIE LIOK

Y CHCTEMaTU3alMsl 3HAHUI https://m.edsoo.ru
/00ae0d0a
bubnmnoreka

Pesepubiil ypok. O600611eHIE LIOK

Y CHUCTEMaTU3alrsl 3HAHUI https://m.edsoo.ru
/00adb33c

PesepBHriit ypok. O6001ICHHE bubnrotexa
HOK

U CHCTeMaTHh3allysl 3HaHUN

https://m.edsoo.ru




/00ad9cb2

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM

OBPA3OBATEJBHOM ITPOT'PAMMBI

8 KUIACC
Koxa
nposep .
IIpoBepsiemble NpeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
AEeMOro .
o0pa3oBaTe/IbHON NPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHust
pesyJb
Tara
1 Ilo Teme: «IlepBoHavanbHBIE XUMUYECKHUE TOHATHS
PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHATHI: aTOM, MOJIEKYJIa, XUMUYECKUI
JIEMEHT, IPOCTOE BEIECTBO, CJI0XKHOE BELIECTBO, CMECh (OJHOpPOJHAs U
HEOJHOPOJHAsA), BAJCHTHOCTb, OTHOCUTENIbHAs aTOMHAas M MOJEKYJspHas macca,
11 KOJIMYECTBO BEILIECTBA, MOJIb, MOJSPHAs Macca, MaccoBas [JOJs1 XHMHUYECKOTO
' 3JIEMEHTA B COEMHEHUH, MOJISIPHBIA 00bEM, XUMUYECKas peakius, KiIaccupukaus
peakuuii: peakLUHd COEAMHEHHs, PEaKkLUU pa3IOKEHUs, peakUuu 3aMelleHus,
peaknuu oOMeHa, K30- U SHJOTEPMUYECKHUE PEAKLUH, TEIUIOBOU dPQPEKT peaKinu,
pacTBop, MaccoBasi 015 BellecTBa (MPOILEHTHAsI KOHLEHTPAlIKs) B pacTBOpE
12 WJUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHUECKUX MOHSTUNA U NMPUMEHSTH 3TH
' MTOHSTHSI IPU OMMCAHUU BEILIECTB U X MPEBPAICHUI
13 UCIOJIb30BaTh XUMHUYECKYI0 CHMBOJHMKY JJIsi COCTaBJIeHUS (POpPMYn BELIECTB H
' YPaBHEHUN XUMUYECKUX PEaAKIUI
14 pPacKpbIBaTh CMBICII 3aKOHOB COXPAHEHHs MAacChl BELIECTB, IMOCTOSIHCTBA COCTaBa,
' aTOMHO-MOJIEKYJIIPHOTO yU€HUs, 3aKOHa ABOraapo
1.5 OIpeJIeNIATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX
16 KJIacCU(UIUPOBATh XMMHUYECKHE peakuuu (10 YUCIY U COCTaBYy YYacCTBYIOIIHMX B
' peaKkiuy BElIeCTB, 0 TEII0BOMY 3G (DEKTY)
1.7 BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAacChI BELIECTB
1.8 BBIUUCIISATH MACCOBYIO JI0JII0 XUMHUYECKOTO 3JIEMEHTa 10 (opMyJie COeTUHEHHUS,




1.9

BBIYUCIIATh MaCCOBYIO JOJIIO BEHIECTBA B PaCTBOPE

1.10

MPUMEHSTh €CTECTBEHHOHAYYHbIE METOJbl MO3HAHWsS — HAOIIOJCHUEe, U3MEpEHue,
MOJIETIUPOBAHUE, SKCIIEPUMEHT (PeasbHbIM U MBICIICHHBIN)

ITo Teme: «Baxuelmmue IMPEACTABUTCIN HCOPraHUYCCKHUX BECIICCTB»

2.1

PaCKpBIBATL CMBICJI OCHOBHBIX XUMHUYCCKUX IMOHSTHM: OKCHJ, KUCJ10Ta, OCHOBAaHHUC,
COJIb

2.2

OTIPENIeNIATh MPUHAICKHOCTh BEIIECTB K ONMPEASIIEHHOMY KJIacCy COCAMHEHUI MO
dhopmynam

2.3

KJ'IaCCI/I(l)I/IHI/IpOBaTI) HEOPraHM4€CKHEC BEIICCTBA

24

XapaKTCpHU30BaTb (OHI/ICBIBaTB) O6H_II/Ie XHUMHYECKHE CBOMCTBA BCHICCTB PaA3JIMYHBIX
KJIaCCOB, MNOATBEpKAAad OINHUCAHUC IIPUMCPAMH  MOJICKYJISAPHBIX ypaBHeHI/Iﬁ
COOTBCTCTBYIOIIIUX XUMHUYCCKUX peaKHI/Iﬁ

2.5

IIPpOrHO3UpPOBAThb CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOI'O cocCTraBa,
BO3MOXHOCTH IIPOTCKAHUA XUMHNYCCKHUX npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

ClIeZIoBaTh TpPaBHUJaM TIOJB30BAHUS XHUMHYECKOH IOCYy0i W J1abopaTopHBIM
000pyJIOBaHUEM, a TAK)KE IMpPaBUIaM OOpaIlIeHHs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKUUSMU 10 BBIIOJHEHUIO JIAOOPaTOPHBIX XMMHMUYECKHUX OIBITOB IO
MOJIYYEHUI0O U COOMpaHHIO Ta3000pa3HBIX BEHIECTB (BOJOPOJAa W KHCIOPOJA),
IIPUTOTOBJICHUIO PACTBOPOB C OIPENCIEHHOW MacCOBOM JOJE€H pacTBOPEHHOTO
BEUIECTBA, IUIAHUPOBaTh M  IPOBOAMTH XMMHMUYECKHE DKCIEPUMEHTBHI IO
pacro3HaBaHMUIO PACTBOPOB IEJI0YEH M KUCIOT C MOMOIIBIO MHIUKATOPOB (JaKMYC,
beHondTanenH, METUIOPAaHXK U APYTHe)

2.7

IIpOBOAUTD paC‘-IéTBI 10 YPaBHCHUIO XHUMHYECKOM pcaKknumn

I[To Tteme: «llepuogmueckuii 3akoH U Ilepuogmyeckas cucremMa XUMHYECKHUX
snementoB JI. WM. MenneneeBa. CtpoeHue aromMoB. XUMHYECKas CBS3b.
OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIM

3.1

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUUYECKHX TMOHATHUM: SAPO aroMma, 3JIEKTPOHHBIN
CJIOW aToMa, aTOMHas OpOWTajb, PaJANyC aToMa, XUMHYECKas CBs3b, MOJSpHAs U
HETIOJISIpHAsT KOBAJICHTHAsI CBSI3b, DJIEKTPOOTPHUIIATEILHOCTh, MOHHAS CBS3b, HOH,
KaTHOH, aHWOH, CTETICHh OKUCJICHHS




3.2 KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI
OMKCHIBATH M XapakTepu3oBaTh TabmuuHyo ¢opmy Ilepuoanueckoil cucreMsl
33 XUMHUYECKHUX DJIEMEHTOB: pa3iuyaTh MOHITHUS «TJlaBHAas moirpynmna (Arpymnma)» u
«oboynas noarpymnmna (brpymma)y, «maibie» U «00JbIIIe) MepruOIbl
packpbiBaTh cMbica [lepuoguueckoro 3akona .M. MenzaeneeBa: 1eMOHCTpUPOBATh
34 IMOHUMAaHHE NEPHOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HX
nonoxxenus B [lepuoanyeckon cucreme
COOTHOCHUTH 0003HAUCHUsI, KOTOPhIC UMEIOTCs B Tabnuie «llepuoamueckas cucrema
35 XuMH4YecKkux anemeHTtoB [[.M. MeHueneeBa» € YHCIOBBIMH XapaKTEPUCTUKAMU
' CTPOCHHUSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB W 3aps siApa, oOlIee YuCio
ANEKTPOHOB U paclpepeNieHUE UX 0 ANEKTPOHHBIM CIIOSM)
3.6 OTIPEETSATh CTETNIEHb OKUCIICHUS SJIEMEHTOB B OMHAPHBIX COCIMHEHMSIX
37 OTIPENIEIATh BHJI XUMUYECKOW CBSI3U (KOBAJICHTHAas U MOHHAs) B HEOPTaHMUECKHUX
' COEIMHEHMSX
9 KJIACC
Kon
npoBeps .
IIpoBepsiemble MpeAMeTHBIE Pe3yJbTaThl 0CBOCHHSI OCHOBHOM
eMoro .
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'0 00111€er0 00Pa30BaHUA
pe3yJbTa
Ta
1 ITo Teme: «BemecTBo U XUMUYECKAs PEAKLIUSD)




1.1

PacCKpbeIBATb CMBICJI OCHOBHBLIX XHUMHWYCCKUX TTOHSATHUH: PacTBOp, SBJICKTPOJIUTHI,
HEIJICKTPOJIHUTBI, 3JICKTPOJIUTHUYCCKAA AUCCOoLMalnusa, PpCaKuu HOHHOI'O O6M€Ha,
KaTajln3aTop, XUMHUYCCKOC pPaBHOBECHUC, O6paTI/IMBIC u H606paTI/IMBIe pCaKiuu,
OKHCJIINTCIbHOBOCCTAHOBUTECIILHBIEC  PCaKIMU, OKHCIHNTCIIb, BOCCTAHOBUTCIIb,
OKHCJIICHUE W BOCCTAHOBJICHHEC, AJIJIOTPOIIMA, aM(bOTepHOCTB, XUMHYECKasa CBiA3b
(KOBaJ'IeHTHaﬂ, HOHHas, MeTaJ'IJ'II/I‘ICCKaH), KpucCTaJlJIN4CCKas peméTKa, CILJIaBBbI,
CKOpPOCTb XHUMHYSCKOM p€aknuun

1.2

HUIUTIOCTPUPOBATH B3AUMOCBA3b OCHOBHBIX XUMHWYCCKHUX MOHATHU U MMPUMCHATH 3TH
IMOHATHA IMPU OITMCAHUHN BCUICCTB U UX HpeBpameHHﬁ

1.3

COCTaBJIATh YpPaBHCHHA BHCKTpOHHTquCKOfI Jucconmyanuvu KUCIOT, IIICJIOqef/'I u
CoJieH, MOJIHbIE U COKpAIllEHHbIE YPaBHEHUS peakuii HOHHOTO OOMeHa

1.4

PaCKpbIBATh CYHUIHOCTDb OKHUCIUTCIIPHO-BOCCTAHOBHUTCIIbHBIX peaKHI/Iﬁ
MMOCPCACTBOM COCTABJICHUSA 3JICKTPOHHOI'O OanaHca 3THUX peaKL[I/Iﬁ

1.5

IMPpOBOAUTH paC‘léTLI 110 YpaBHCHHIO XUMHUYECKOM p€aKnuu

ITo Temam: «HemeTamisl U UX COeAUHEHUS» U «MeTaabl U UX COCIUHCHUS

2.1

XapaKTCpU30BaATh (OHI/ICBIBaTB) 06H_[I/Ie n CHCHI/IQ)I/I‘-ICCKI/IC XHUMHUYECKHE CBOMCTBA
MMPOCTBIX u CJIOXKHBIX BCIICCTB, MMOATBCPIKAAA OIIMCaHHC npumMepamu
MOJICKYJIAPHBIX 1 HOHHBIX ypaBHeHPII’I COOTBCTCTBYIOIINX XUMHUYCCKUX peaKHI/Iﬁ

2.2

COCTaBJIATH YpaBHCHUA peaKI.IPIfI, MOATBCPIKAAOIMIUX CYHICCTBOBAHUC
T€HETUYECKOM CBS3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB

2.3

IMPOrHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTH OT HUX CTPOCHUA,
BO3MOXHOCTHU IMTPOTCKAHUA XUMHUYCCKUX npeBpameHI/Iﬁ B PA3JIMYHEBIX YCIIOBUAX

2.4

ClIeZIOBaTh TMpaBWJIaM IMOJB30BaHUA XUMHMUYECKOW TMOCYyIoM U J1ab0opaTOpHBIM
o0opymoBaHUEM, a TaKKe MPAaBUIIAM OOPAIEHHS C BEIIECTBAMH B COOTBETCTBHH C
HHCTPYKIOUSAMH II0 BBIITOJHCHHIO J'Ia60paTOpHI)IX XUMHUYECKHUX OIIBITOB IIO
MOJIyYEHUIO U COOMPAHUIO ra3000pa3HBIX BEIIECTB (aMMHaKa U YTJIEKHUCIIOTo ra3a)




MMPpOBOAWUTL PpCaKOWH, IMOATBCPKIAAIOIINEC KauyeCTBECHHBLIA COCTaB Pa3INYHBIX
BCIICCTB: pPaCIIO3HABAaTh OIIBITHBIM HYTCM XJIopuna-, 6p0MI/I,Z[, noaunna, Kap60HaT,

2.5 ¢doctar, cunukar, cynbdar, TUAPOKCUIUOHBI, KAaTHOHbl aMMOHHS, HOHBI
W3YYECHHBIX METAJIJIOB, IPUCYTCTBYIOIIKME B BOJHBIX PACTBOPAX HEOPTaHUYECKUX

BELICCTB

3 ITo Teme: «XuMHSA U OKpYXKaroLas cpeaar

31 pacKpbIBaTh CMBICI OCHOBHBIX xumudeckux nonsatuii: IIJIK Bemectsa; kopposus

' METaJIJIOB
IIPUMEHATH OCHOBHBIE OIIEpAllUd MBICIUTEIBHON JEATEIbHOCTH — aHalu3 H
CHHTE3, CpaBHEHHE, O0OOIIEHHE, CHCTEMAaTHU3ALUIO, BBISIBICHUE TNPHUYUHHO-
3.2 CJIEICTBEHHBIX CBSI3€M — I M3Y4YECHHs CBOMCTB BEUIECTB U XUMUYECKUX PEAKLIUN;

€CTeCTBEHHOHAyYHBIE  METOAbl  MO3HAHUS —  HaOImIOJeHHe, H3MEpeHue,
MOJIETTMPOBAHUE, SKCTIEPUMEHT (PEabHBIM U MBICICHHBIN)




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KIIACC
Ko IIpoBepsieMblii 3J1eMEHT COJAEPKAHMS
A
1 IlepBoHavYa/IbHBIE XUMUYECKUE MTOHATHUS
1. [Ipenmer xumuu. Posib XMMUM B KU3HM 4YEJIOBEKAa. XMMHS B CUCTEME HaykK. Tena u
1 BelecTBa. GU3NYECKUE CBOMCTBA BEILIECTB. ATPEraTHOE COCTOSIHUE BEILIECTB
1. [TonsTe o MeTogax mo3HaHHUA B XuMUU. Yuctele BemecTtBa u cMmecH. CrocoOsl
2 paszeneHus cMecen
1. ATOMBI U MOJIEKYJIbl. XUMHUYECKHUE 3JIeMEHThl. CUMBOJBI XUMHYECKHUX JJIEMEHTOB.
3 [IpocTble u cioXxHbIe BenlecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE
| Xumuyeckass (opmyna. BaleHTHOCTP aTOMOB XHWMHYECKHMX DJIEMEHTOB. 3aKOH
4' MIOCTOSIHCTBA cocTaBa BewecTB. OTHocuTenbHass aTomHas Macca. OTHOCUTENIbHAs
MOJIEKYJIApHas Macca. MaccoBas 10J1s1 XUMHYECKOT0 3JIEMEHTA B COSIUHEHUN
| KomnuectBo BemectBa. Monb. MossspHas Macca. B3auMOCBSI3bp KOJIMYECTBA, MACCHI U
5' yucla CTPYKTYPHBIX €IUHHI] BemiecTBa. Pacdy€rel mo QopmynaM XHUMHYECKUX
COEMHEHU I
| ®u3nueckue U XUMUYECKUE SBJICHHUS. XUMHUYECKas peakius U €€ MpU3HaKU. 3aKOH
6. COXpaHEHMsI MacChl BELECTB. XUMUYeckue ypaBHeHusa. Knaccupukanus XxuMuyeckux
peakiuit (CoequHeHus, pa3IoKeHUs, 3aMeIIeHHs, OOMeHa)




XUMHYECKUH SKCIEPUMEHT: 3HAKOMCTBO C XUMHUYECKON MOCYAOH, C MpaBHJIaMH PaOOTHI
B nabopaTtopuu u npuémMamu oOpamieHus ¢ 1abopaTopHbIM 000pyIOBaHUEM, H3yYCHHUE U
onucaHue (QHU3NUYECKUX CBONCTB OOpa3LOB HEOPTaHMYECKUX BEIIECTB, HAONIOJCHHE
¢busnyeckux (IUIaBlieHUE BOCKA, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIKEe, KUTICHUE U
KOHJICHCALIMS BOJIbl) 1 XUMUYECKUX (TOPEHHE CBEUH, MPOKaIBaHNE METHOM MPOBOJIOKH,
B3aMMOJICICTBHE Mella C KHUCJIOTOW) SIBICHUN, HAONIOJIEHWE W ONMUCAHHE MPU3HAKOB
MPOTEKaHUs XUMHYECKHX peakuil (pa3jokeHHe caxapa, B3aUMOJICHCTBHE CEpHOM
KHACJIOTBl C XJIOpUAOM Oapus, pasznoxkeHue ruapokcuaa meau(ll) mpu nHarpeBanuw,
B3aMMOJIeHCTBHE kene3a ¢ pacTBopoM conu Menu(ll), m3yuenue cnocoOoB pazaeneHus
cMeceid (C TMOMOIIBIO MarHura, (QUIBTPOBAaHMWE, BBIAPUBAHUE, JUCTUIUIALMS,
xpomarorpadus), TpoBeJACHUE OYUCTKH MOBAPEHHOH COJM, HAOIIONEHHE M ONMCAaHHUE
pe3ylbTaTOB NPOBEIEHMS OINbITA, WUIFOCTPUPYIOLUIETO 3aKOH COXPAaHEHUSI MaccChl,
CO3/IaHHE MOJIeJIe MOJIEKY (IIapOCTEP>KHEBBIX )

Baxwuelime npeactaBUTeId HEOPraHUYECKUX BEILIECTB

Bo3nyx — cmech rasos. CocraB Bo3ayxa. Kucimopoa — 3neMeHT U IPOCTOE BELIECTBO.
Haxoxnaenue kuciopoaa B mpupone, (pusndeckrue M XUMHUYECKHUE CBOMCTBa (peakiuuu
ropenusi). Oxcuabl. Ilpumenenue kucimopona. CrnocoObl MOTY4YeHHs] KHUCIOpOJa B
naboparopun u mnpombiiuieHHOCTH. KpyroBopor kucnopoga B mpupoxe. O30H —
AITOTPOMHASI MOAU(PHUKAIUS KUCIOPOoaa

TeroBoil 3((PexT XUMUYECKOW peakIuu, TEPMOXUMHUYECKHE YpaBHEHUs, HK30- U
OHJIOTEPMHUUYECKHE peakluu. TOIINBO: yrojb U MeTaH. 3arps3HEHUE BO3yXa, YCHIICHHE
HapHUKOBOIO AP QeKTa, pa3pylIeHne 030HOBOTO €05

Bonopon — snemeHT u mpoctoe BerecTBo. HaxoxneHre Bojopoaa B mpupoie, pusndeckre
Y XUMUYECKHE CBOWCTBA, MPUMEHEHHE, CTIOCOOBI momy4yeHus. Kucnotsl u conu

MounspHblii 00bEM Ta30B. Pacu€Tbl M0 XMMUYECKUM ypaBHEHUSM

®dusnueckue cporcTBa BoAbl. Boma kak pactBopurens. PacTtBopel. HacelieHHble
HEHACBILLICHHBIE pacTBOpPbL. PacTBOpUMOCTh BewiecTs B BoAe. MaccoBas J0Jisl BeLecTBa
B pacTBope. XHUMHYECKUE CBOMCTBA BOJbl. OcHOBaHUs. Poib pacTBOpoB B mpupojie U B
JKU3HM 4yernoBeka. KpyroBopor Boabl B puUpoje. 3arps3HEHUE NpUpPOAHbIX BOJI. OXxpaHa
Y OYMCTKA IPUPOIHBIX BOJ




Knaccugukanus Heoprannyeckux coeamHeHuit. Oxcunapl. Knaccupukanusi OKCHIOB:
coneoOpa3yromue (OCHOBHBIE, KHCIOTHBIC, aM(OTEepHBIE) U HecoJeoOpa3yrIue.
HomeHnknarypa okcunoB. @u3nyecKue U XUMHUYECKHE CBOMCTBA OKCHUIOB. [lomyueHue
OKCHJIOB

OcHoBanus. Knaccudukanuss ocHOBaHWH: IMIETOYM W HEPACTBOPUMBIE OCHOBAHUS.
Homenknatypa ocHoBaHui. @DOuU3MYECKME W XHUMHUYECKHE CBOWCTBA OCHOBAHWM.
[Tonydyenue ocHOBaHMI

oo

Kucnotsl. Knaccugukarnus kucnor. Homenknatypa kucinor. @u3ndeckue 1 XUMUYECKHE
cBoMcTBa KUCIOT. Psax akruBHoctr MetaiioB H.H. bekerosa. [Tonydenue kucimor

Conu. Homenkinarypa cosneil. @u3nyeckue U XUMUYECKUe CBOMcTBa cosieil. [lonyuenue
coJet

Do

—
)

I'eneTnyeckas cBs3b MEKAY KilaCCaMU HCOPIraHUYICCKUX COCI[I/IHGHI/Iﬁ

XVMMUYECKUN DKCIEPUMEHT: KAauyeCTBEHHOE OIPEICIICHUE COIEP)KaHUsA KHUCIOpOAA B
BO3/yXe, IOJIyueHHe, COOMpaHHe, PaclO3HAaBaHUE U HM3yYEHHE CBOMCTB KHCIOpOJa,
HaOJI0IeHuEe B3aMMOJIEHCTBHS BEILECTB C KHCIOPOJOM M YCJIOBUS BO3HUKHOBEHMS U
IIPEKpaLEHUs] TopeHus (1oxapa), 03HaKOMJIEHHE C 00pa3liaMy OKCHJIOB M OIMCAHHUE UX
CBOICTB, MONy4YeHHE, cOOMpaHHE, paclO3HABAHME M H3Y4YEHHE CBOMCTB BOAOpOJa
(ropenwue), B3auMozeiicTBue Bojgopoaa ¢ okcuaom meau(ll) (Bo3mMoxkHO HCTOIB30BaHKE
BUJICOMATEpHaNoB), HaOIIOJAEHHE OO0pa3loB  BEIIECTB KOJIMYECTBOM |  MOIb,
UCCIIEIOBaHME OCOOEHHOCTEH pPAaCTBOPEHMs BEIIECTB C PA3IMYHON pPacTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHON MAacCOBOM J10JIEH PAaCTBOPEHHOIO BEILIECTBA,
B3aMMO/IEIICTBHE BO/IBI C METANIaMH (HATPUEM U KaJbIMeM) (BO3MOXKHO MCIIOJIb30BaHHE
BUJEOMATEPHUAJIOB), OIPEJEJIEHUE pPACTBOPOB KHUCJIOT M ILIENOYed C IOMOIIBIO
MHIMKATOPOB, UCCIIEI0BaHUE 00pa3I[0B HEOPraHMUECKUX BELIECTB PA3IMYHbIX KJIACCOB,
HaAOJII0/IEHUE W3MEHEHUS OKpPacKM HHIUKATOPOB B pacTBOpax KHUCIOT U IIENOYeH,
u3ydyeHue B3aumozencteus okcuaa meau(ll) ¢ pacTtBopoM cepHOM KHCIOTHI, KUCIOT C
METaJUIAMM, pPEaKUMh HEHUTpalM3aluy, IIOJyYEeHUE HEPACTBOPUMBIX OCHOBAHUHU,
BBITECHEHUE OJHOI'0 METaJula IPyrUM U3 pacTBOPA COJIH, PELICHHE IKCIEPUMEHTaTbHBIX
3az1a4 1o Teme «BaxxHelne KiIacchl HEOPraHUYECKUX COEAMHEHUI»

Ilepuoanueckuii 3akoH u [lepronnueckas cucteMa XuMUYECKHUX deMeHToB J[. 1.
MenneneeBa. CtpoeHne aToMOB. XUMHUUYecKas CBA3b. OKUCIUTEIBHO-
BOCCTAHOBUTEIIbHBIE PEAKIIUU




[lepBble TMOMBITKH KJIACCU(PHUKAIMA XUMHUYECKHX d3JeMeHTOB. [loHATHE O rpymmax

3.
| CXOJHBIX AJIEMEHTOB (IIIEJIOUHBIE U LIEJIO0YHO3EMEIbHBIE METAIUIbI, FAJIOT€HbI, UHEPTHHIE
rasbl). DJIEMEHTBI, KOTOpbIe 00pa3yloT aM(poTepHbIe OKCHUIBI 1 THAPOKCHIBI
Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrtema xumudeckux anemeHtoB J[.U.
3. MenneneeBa. Kopotkonepuoanas wu mHHONepuomHas ¢opmbl  [lepuoanueckoit
2 cuctembl xumudeckux aiemeHToB .M. Mengaeneesa. [lepuoasl u rpynmnbl. @U3n4YeCKuil
CMBICJI IOPSIAKOBOIO HOMEPA, HOMEPOB NEPUOA U IPYIIIbI DJIEMEHTA
Crtpoenue atomoB. CoctaB aTtoMHbIX sgep. HM3orombl. OnekTponsl. CTpoeHHe
3. JNEKTPOHHBIX 000JI04eK aToMOB MepBbIX 20 XxuMUYeCcKHX 31eMeHTOB llepuoamueckoit
3 cucrembl JI.MI. MenneneeBa. XapakTepucTUKa XUMHUYECKOIO DJEMEHTAa [0 €ro
nonoxxenuro B [lepuognueckoii cucreme [I.M1. Menneneena
3aKOHOMEPHOCTH M3MEHEHHUS Paguyca aTOMOB XUMHUYECKHUX JIEMEHTOB, METAJUIMYECKHUX
3. U HEMETAJUIMYECKHUX CBOWCTB IO rpynmnam M nepuojaM. 3HadeHue [lepmonmyeckoro
4 3akoHa u Ilepumonuyeckoil CHUCTEMbl XMMHUYECKHX 3JIEMEHTOB Ui PAa3BUTHUS HAyKU U
npaktuku. (.M. MenneneeB — y4€HbIl U IpaKJaHUH
3. Xumuyeckass  CcBsi3b.  KoBanmeHTHas  (momsipHas W HEMOJNSIpHAs)  CBSI3b.
5 DNEKTPOOTPULIATEIBHOCTh XUMUYECKUX JIEMEHTOB. MloHHAas CBA3b
3. Crenenp  oxucieHuss. OKUCIUTETbHOBOCCTAHOBUTENbHBIE  peakiuu. [Ipouecce
6 OKHCJIEHUS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIU
XUMHUECKUH HKCIEPUMEHT: H3ydeHHEe OOpa3lloB BEIIECTB METAUIOB M HEMETaJUIOB,
3. B3aMMOJEMCTBHE TMAPOKCHIA IIMHKA C PACTBOPAMM KHCIOT W IIENOYEH, NPOBEICHHE
7 ONBITOB, WIUTIOCTPUPYIOIIMX MPUMEPbl OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIINMA
(ropeHue, peakIuy pa3ioKeHus, COeTMHEHNS)
9 KIIACC

Ko

IIpoBepsieMblii 3JIEMEHT COJIEPIKAHUSA




BemectBo B XumMudeckas peaKkuusi. HOBTOpeHI/Ie

[lepuonuueckuii 3akoH. Ilepumoamdeckass cucrema XuMuueckux odiementoB JI.M.
MenpneneeBa. CTpoeHrne aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHHM CBOWCTB XMMHYECKUX
3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, Kasl, KAIbLIHS U UX COCIMHEHUN B COOTBETCTBUU C
MOJIOXKEHUEM 3J1eMeHTOB B [leproinueckoit cucteMe u CTpOEHHUEM UX aTOMOB

CrpoeHue BewiecTBa: BHJABl XUMHUYECKON CBA3M. THUNBI KPHUCTAUIMYECKUX PEHIETOK,
3aBUCMMOCTh CBOMCTB BeIllECTBA OT THUIA KPUCTALIMYECKONM PEIETKM U BUJA
xumuueckon cBsizu. Kiaccudukanus M HOMEHKIATypa HEOPraHMYEeCKHX BEIIeCTB
(MexxnyHapoJHas U TpUBUAIbHAsH). XMMUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMUXCA K
pa3IM4YHBIM  KJIACCAM  HEOPraHWYECKUX  COCJAMHEHHM, TEHETHYECKas  CBS3b
HEOPraHWYECKUX BEILECTB

Krnaccudukanys XuMU4ecKuxX peakiuii Mo pa3IudHbIM MPU3HaKaM (TI0 YUCITY U COCTaBy
YYaCTBYIOIIMX B PEAKIUU BEUIECTB, MO TEIUIOBOMY 3(h(}eKTy, 0 U3MEHEHHUIO CTeeHen
OKHUCJICHUS XHMHUYECKUX DJIEMEHTOB, MO OOpPAaTHMMOCTH, IO YYaCTHIO KaTaJIu3aTopa).
DK30- W DHJOTEPMHUYECKHE pEaKIUH, TePMOXHMMHUYECKHe YypaBHeHus. [loHsartue o
CKOPOCTH XMMHYECKON PEaKIUH

[Tonstue 006 O6paTI/IMBIX u HeO6paTI/IMLIX XUMHUYCCKUX PCAKIUAX. Ilonsatue o
TOMOTCHHBIX W TCTCPOIrCHHBIX PCAKIUAX. IlonsaTHE O XHMMHYECKOM PaBHOBCCHUU.
CDaKTOpH, BJIMAIONIUE HAa CKOPOCTH XUMHYECKOU pCakiuu U MOJIOKCHHUEC XUMHNYCCKOTO
PaBHOBCCUMA

OKHCIUTETHHO-BOCCTAHOBUTEILHBIC pc€aKknuu, BHGKTpOHHHﬁ 0ajaHC OKHMCIMTEIBHO-
BOCCTAaHOBUTEJIBHOM pCaKkuunm. CocraBieHne ypaBHeHI/Iﬁ OKHCIHUTCIBbHO-
BOCCTaAaHOBHUTCIIBHBIX peaKImﬁ C UCIIOJIb30BAHUCM ME€TOda 3JICKTPOHHOT'O OanaHca




Teopust MEKTPONUTHYECKON TUCCOUMAIIUN. DIEKTPOIUTHI U HEANEKTPOIUTHI. KaTnoHBI,
aHUOHBL. MeXaHU3M AMCCOLMALMY BEIIECTB C Pa3JIMYHBIMU BUAAMU XUMHUUYECKOU CBA3H.
Crenens mucconuanuu. CHIBHBIC W CJIa0bIe 3JEKTPOIUTHI. Peakiuu MOHHOTO OOMEHa.
YcnoBus MpoTEeKaHWsI peakluii MOHHOTO OOMEHA, TMOJIHBIE M COKPAIIEHHBIC HOHHBIC
ypaBHeHus peakuuii. CBoiicTBa KMCIOT, OCHOBaHHMM M COJIEH B CBETE IpEACTaBICHUI 00
NEKTPOIUTUYECKON aucconanuy. KadecTBeHHble peakiuu Ha HOHBL. lloHsATue o
TUIPOJIU3E COJICH

XUMUYECKUN HKCIEPUMEHT: O3HAKOMJICHHE C MOJCNISMHU KPHUCTAJUIMYECKUX PEUIETOK
HEOPTraHMYECKUX BEIIECTB — METAJUIOB M HEMETaJUIoB (Tpadura M anMasa), CIOXKHBIX
BEIIECTB (XJIOpHJa HATPHs); HCCICIOBAaHHE 3aBHUCUMOCTH CKOPOCTH XHUMHUYECKOU
peaKkuu OT BO3ACHCTBHS PA3IMYHBIX (PAKTOPOB; HCCIEIOBAHUE DIEKTPOIPOBOIHOCTH
pacTBOpPOB BEIECTB, Mpoliecca AUCCOLUAIMM KHUCIIOT, IIejoueld M cosieid (BO3MOYKHO
UCIIOJIb30BaHNE BUEOMATEPUAIOB); MPOBEACHHUE OIMbBITOB, WLTIOCTPUPYIOIIUX MPU3HAKH
MPOTEKaHUs peakuuid HOHHOro oOmeHa (oOpa3oBaHME OcCajKa, BBbIICICHHE Tasa,
oOpa3oBaHHe BOJbI); OMNbBITOB, WUIIOCTPUPYIOIIMX  MPUMEPbl  OKUCIUTEIHHO-
BOCCTAHOBUTENBHBIX ~ peakuuid (TOpeHHe, pPeakIUu PpPas3loKEHHUs, COCIUHEHHS);
pacro3HaBaHHe HEOPraHMYEeCKHX BEUIECTB C IOMOIIBI0O KAYeCTBEHHBIX peakiuil Ha
MOHBI; peIIeHIE YKCIIEPUMEHTAIBHBIX 3a1a4

HemeTamnsl 1 UX COeIUHEHUS

OOmast xapakTtepucThka rajgoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHBIE
creneHu okuciaeHus. CTpoeHne U GU3nUecKrue CBOWCTBA MPOCTHIX BEIIECTB — raJOr€HOB.
XUMHUYECKHE CBOMCTBa Ha mpuMepe Xjopa (B3aUMOACWHCTBHE C MeTalIaMH,
HeMeTalaMH, Ienodyamu). XsopoBojopos. CosnsHas KMCIOTa, XMMUYECKUE CBOMCTBA,
nojlydeHue, rnpuMeHenue. JlefcTBre Xjopa W XJIOpPOBOJOpPOJa HAa OpPraHU3M YelloBeKa.
Baxxuelime XJI0puabl U UX HAXOKJIEHHUE B IPUPOJIE




OO6mras xapaktepuctuka 3ieMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHbIe cTeneHn okucieHus. CtpoeHue u pu3nvecKrue CBOMCTBA MPOCTHIX BEIIECTB
— KHCJIOPOJa U cepbl. AJUIOTPOIIHBIE MOJM(PHUKAIMKA KUCIOPOJA U Cepbl. XUMUYECKHE
cBoiicTBa ceprl. CepoBOAOPOA, CTpoeHHE, (PHU3MUECKHE U XHMHUYECKHE CBOICTBA.
Oxcupl cepbl Kak IpeACTaBUTENIN KUCIOTHBIX OKCHI0B. CepHast KUCIoTa, GU3nYecKue u
XUMHUYECKHEe CBOMCTBa (00IIME KaK MPEeICTaBUTENs Kijacca KUCIOT U Clelu(UYecKue).
XUMUYECKHE pEaKluu, JEeKalde B OCHOBE MPOMBIIUIEHHOTO Cloco0a MOIy4eHUs
cepHoil kucnothbl. [lpumenenue. Conu cepHOM KHUCIOTHI, KaueCTBEHHAs peakius Ha
cynabdar-uoH. HaxoxxaeHue cepbl U €€ COeIWHEHUH B Mpupoie. XUMHUYECKOe
3arpsi3HEHUE  OKpY)KaloIled cpelbl COCAUHEHUSIMH Ccepbl  (KUCIOTHBIC  JOXKIM,
3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 NMPeA0TBpaILEHUs

OOmast xapakTepucTHKa 5JIeMEeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIC CTENICHW OKUCIEHUS. A30T, paclpoCTpaHeHHE B MpUpOe, pusmueckue u
XHUMHYEeCKHe cBoiicTBa. KpyroBopoT a3ora B mpuponae. AMMHAK, €ro (hU3WYECKHe W
XMMUYECKHE CBOMCTBA, MOTydyeHUE U npuMmeHeHue. Coau aMMOHUS, UX (QU3HUECKUe U
XMMUYECKHE CBOWCTBa, NpuMeHeHHe. KadecTBeHHass peakuus Ha HMOHBI aMMOHMSL.
A3oTHasg kucnoTa, e€ noiaydyeHue, GU3NYEeCKUe U XUMHMUYECKHE CBOWCTBa (00lLIue Kak
IIPEJCTaBUTEIIS Kjlacca KUCIOT M crneuududeckue). Mcnoab3oBaHue HUTPATOB M COJEH
aMMOHMSI B KauecTBe MHUHEpalbHbIX yJqoOpeHuil. XuUMHUECKOe 3arps3HeHue
OKpY’KaroIlllel cpebl COSAMHEHUSIMH a30Ta (KUCIOTHBIE JT0XKIU, 3arps3HEHHE BO3AyXa,
MOYBBI U BOJIOEMOB)

docdop, annorponHsle MoaupuKkaun Gocdopa, pUMUEecKue 1 XUMHUECKUE CBOMCTBA.
Oxcun dochopa(V) u dochopHas kuciora, (u3MUecKue M XUMHUECKHE CBOWMCTBA,
nony4yenue. McnonpzoBanue ¢pocdaroB B kKauecTBe MUHEPAIBHBIX Y100peHUN




OO6mras xapaktepuctuka 3ieMeHTOB IVA-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIC  CTENEHU  OKHUCJICHHSA. YIJIEPON, AUIOTPONMHBIE  MOAU(HKAINH,
pacmpocTpaHeHUe B Mpupozae, (U3HUECKHe M XUMHUYCCKUE CBOWCTBA. AJICOpOIMS.
KpyroBopor yraepoma B mpuponae. Okcuapl yriepona, ux (GU3HYECKUE W XUMHUYCCKHE
CBOMCTBA, ICCTBUE HA KUBBIE OPTAHU3MBI, [TOJYYECHUE U IPUMEHEHHUE. JKOJIOTUUECKUE
mpoOyieMbl, cBsizaHHbIe ¢ okcuaoM yriepona(lV); rumoresza rio6amTbHOTO MOTEIUICHHUS
KJIMMaTa; MapHUKOBBIM 3¢ ¢dekr. YronbHas KuciaoTa M €€ COlM, UX (QU3NYECKUue U
XMMHUYECKHE CBOICTBa, IMoylyueHne U mnpuMeHeHue. KauecTBeHHass peakuus Ha
KapOoHaT-MoHbI. Mcnonb3oBanue kapOOHATOB B OBITY, MEIULIMHE, TIPOMBILIUICHHOCTH U
CEJIbCKOM XO03sIiicTBe

[lepBoHavasibHBIEC TTOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHUAX yriepoja
(MetaH, 3TaH, ATWIEH, alleTWJIEH, 3TaHOJ, TJIMIEPUH, YKCyCcHas kucioTa). X coctaB u
XUMHYECKoe cTpoeHue. [IoHsaTHe 0 OMOJIOTHYeCKH BaXKHBIX BEIIECTBAX: KUpax, Oeikax,
YIJIEBOAAX — M UX POJIM B KU3HU Ye€JIOBEKa. MaTepruanbHOE €IMHCTBO OPTaHUYECKUX U
HEOPraHUYECKUX COCIMHEHUN

Kpemuuii, ero ¢usnueckue M XHUMHUYECKHE CBOWCTBA, MOJYYCHHE U TNPUMEHEHHE.
Coenunenus kpemHusi B npupoje. OOmme npenctaBieHus o6 okcuae kpemuus(IV) u
KpeMHUEeBOM  kucinote. CHIUKAThl, WX HCIOJb30BaHHE B OBITY, MEIUIIMHE,
MIPOMBILIEHHOCTH. BaxkHel e CTpouTeabHble MaTEpUAIbl: KEPAMHKA, CTEKIIO, IEMEHT,
O0eroH, xkene3o0eToH. [IpoOmembl 0€30MacHOTO  HCMONB30BAaHHUS  CTPOUTEIBHBIX
MaTepuaioB B OBCEAHEBHOM KH3HU




XUMHUECKUI SKCIIEPUMEHT: HU3Yy4Ye€HUE 00pa3l0B HEOPraHMYECKUX BEILIECTB, CBOWCTB
COJIIHOM KHCJIOTBI, IIPOBEACHHME KA4eCTBEHHBIX pEaKUUM Ha XJIOPUA-HOHBI W
HAOIOZCHNE MPHU3HAKOB HMX MPOTEKAHMS; OMBITHL, OTpakaoomue ¢(U3NYEeCKue U
XMMHUYECKHE CBOMCTBA TaJlOTEHOB M HUX COEIMHEHUN (BO3MOXXHO MCIIOIb30BaHHUE
BHUJICOMATEPHAIIOB);  O3HAKOMJIEHWE C oOpa3namMu  XJOpUAOB  (TaJIOTEHHUIOB);
O3HAaKOMJIGHHE C oOpa3luaMu cepbl M €€ COeAMHEHHSIMH (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEpPHAJIOB); HaONOJleHHe Ipolecca OOyIIMBaHUs caxapa IO JEHCTBHEM
KOHIIEHTPUPOBAHHOW CEPHON KUCJIOTHI; U3Yy4EHHE XMMHMUYECKHX CBOMICTB pa30aBieHHON
CEpHON KHCJIOTHI, IPOBEICHHE KAUYECTBEHHONW pPEeaKklMU Ha Cylb(aT-uOH U HaOIro/eHue
IIPU3HAKA €€ MPOTEeKaHUs; 03HAKOMJIEHHE ¢ PU3NUECKUMH CBOIICTBaMU a30Ta, (ocdopa u
UX COEAVMHEHUN (BO3MOXKHO MCIIOJb30BAaHUE BUAEOMATEpUaIoB), oOpa3laMu a30THBIX U
dochopHbIX ymoOpeHuil; moaydeHrne, CoOOnpaHue, pacro3HaBaHUE W W3YYEHUE CBOWCTB
aMMHaKa; TPOBEJCHHE Ka4eCTBEHHBIX pPEaKUWi Ha WOH aMMOHHS U ¢ocdar-uoH u
M3y4YeHUE IPU3HAKOB HUX IPOTEKAHUs, B3aUMOJCHCTBUE KOHLICHTPUPOBAHHOM a30THOM
KHUCJIOTBl ¢ MEJbI0 (BO3MOXHO HCIOJIb30BAHHWE BHUJEOMATEPHAIIOB); U3yUEHUE MOjenel
KPUCTAJUIMYECKUX PeIIETOK anMasa, rpaduta, QyiiepeHa; 03HaKOMIIEHUE ¢ ITPOLECCOM
azcopOLMU  pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM yYIIEM M YCTPOMCTBOM
IIPOTHBOra3a; MoJlydeHue, COOMpaHue, paclio3HaBaHUE U U3y4EHHE CBOMCTB YIJIEKHUCIOr0
ra3a; IpoBeJICHUE KAaueCTBEHHBIX peakluil Ha KapOOHAT- U CUJIMKAT-UOHBI U U3yUYECHHE
NPU3HAKOB  MX  IPOTEKAHMs;  O3HAKOMJIEHME C  MPOAYKLUHEH  CHUJIMKAaTHOU
IIPOMBIIIJIEHHOCTH; PEIIEHUE SKCIEPUMEHTAJIBHBIX 3a7ady 1o TeMme «Baxueimue
HEMETaJIJIbl U UX COEIMHEHUS

MeTannsl 1 UX COSINHEHUS

OOmiasi xapakTepUCTHKAa XUMHYECKHX OJJIEMEHTOB — METAJIOB Ha OCHOBAaHUHM WX
nonoxenus B [lepronnueckoil cucreme xumuueckux sneMeHToB [[.M. MenneneeBa u
cTpoeHust atoMoB. CTpoeHue MeTauioB. Meraiuyeckas CBSI3b M MeETajlInyecKas
KPUCTAJUTMYECKAsl PEMIETKA. DIEKTPOXUMUUECKHUI Pl HAMIPSKEHUH METaJJIOB

Odusnyeckue U XUMHUECKHE CBoilcTBa MeramioB. OOmme crnocoObl MOTy4YeHUs
MeTauioB. [loHsATHE O KOpPpO3MHM METAaJUIOB, OCHOBHBIE CHOCOOBI 3allUThl UX OT
koppo3uu. CriaBsl (CTajb, YyTyH, JIOPATIOMUHUNA, OpOH3a) U UX IPUMEHEHHE B ObITY U
IIPOMBIIIJIEHHOCTH




[Ilemounpie MeTaNIBI: TIOJIOKEHUE B [leprognyeckoll cucteMe XUMHUYECKUX DJIEMEHTOB
.. MeHnneneeBa; CTpOGHHE HMX aTOMOB; HaxoXXJAeHUE B mnpupoje. Pusnudyeckue u
XUMHUYECKHUE CBOMCTBA (Ha mpumepe HaTpus U Kayusi). OKCHIIBI U TUIPOKCHIBI HATPUS U
kayus. [I[puMeHeHne MEeI0YHbIX METAJUIOB U UX COCIMHCHHMA

[[lenouHO3eMeNbHBIE METAUIbl MarHuil W KalblLWi: noJioxkeHue B Ilepuoamueckoit
cucteMe XxuMmu4ueckux ieMeHToB JI.M. MenzeneeBa; CTpoeHHE UX aTOMOB; HAXOXKICHUE
B npupoje. Ouznyeckue M XMMHYECKHE CBOWCTBA MAarHvs U Kaiublus. Baxueiiiue
COCIMHECHMS Kalbllusd (OKCHI, THIPOKCHJ, cojH). JKECTKOCTH BOABI M CHOCOOBI €&
yYCTpaHEHUS

AmomMuHuil: nonoxxenue B Ilepuoamueckoil cucremMe XMMHYECKMX 3ieMeHToB [
Menneneesa, CTpOGHUE aTOMa; HaxXxOXKAECHUE B Ipupone. Du3nyecKHe U XUMHYECKHUE
CBOMCTBa aMIOMUHMA. AM(OTEpPHbIE CBOMCTBA OKCHUA Y THIPOKCH/IA ATTFOMUHUS

Kenezo: mnonoxenne B lleproanueckoil cucreme XuMUYecKUX diaemeHToB J[.M.
MeneneeBa; CTpOEHUE aTOMa; HaxXOXJAEHUE B npupone. Puznueckue M XUMHUYECKHE
cBoiicTBa xene3za. Oxcunbl, ruapokcuasl u conu sxenesa(ll) u xeneza(Ill), nx cocras,
CBOMCTBA U MOJIyYEHUE

XUMHUECKUI SKCHEPUMEHT: O3HAaKOMJIEHHE C Oo0pa3llaMd METaJUIOB M CIUIABOB, HX
(Gu3NYeCKUMHU CBOMCTBaMHU; HM3y4EHHUE pE3yJIbTaTOB KOPPO3UH METAIUIOB (BO3MOXKHO
HCIOJIb30BaHUE BHJIEOMATEPUAIOB), 0COOEHHOCTEH B3aMMOAECHUCTBUS OKCHAA KaJbIHS U
HaTpUs C BOIOM (BO3MOKHO HMCIIOJIb30BaHUE BUJICOMATEPHAIIOB); UCCIEIOBAHUE CBOMCTB
KECTKON BOJBI; Ipoliecca TOPEHMs >Kele3a B KUCIOpoJe (BO3MOXHO MCIOJIb30BaHHE
BUJICOMATEPHAIIOB); MPU3HAKOB MMPOTEKAHUS KAaUECTBEHHBIX pEaKlUi Ha MOHBI (MarHusl,
Kanplus, amoMmuHus, uuHka, xeneza(ll) m sxenesa(Ill), memu(Il); HaOmoneHue wu
OMMCAaHUE TPOIECCOB OKpPALIMBAHUS IUJIAMEHM MOHAMH HATpHsl, Kalus M KaJlbLus
(BO3MOXXHO HCHOJIB30BaHUE BHJIEOMATEPUANIOB); HCCIIeOBaHHE aM(pOTEPHbIX CBOWCTB
TUIPOKCHUIA aJTIOMUHUA U THAPOKCHJA LIMHKA; PEIIEHUE 3KCIEPUMEHTAIBHBIX 3a/1ad 110
TeMe «BakHele MeTasulbl U UX COEAUHEHU

XHMHMS ¥ OKpYXkaromas cpeaa

Hosble marepuanel U TeXHOJOrMu. BemjectBa M Marepuasnbl B IOBCEAHEBHON KU3HU
yesnoBeka. XUMHUS W 3/10pOBbE. be3omacHoe MCIoJIb30BaHUE BEHIECTB U XUMHUYECKHX
peakuuii B 6bITy. [lepBast momMolis Ipu XMMHYECKUX 0XKOTaX U OTPABICHUSIX




OCHOBBI DKOJIOTUYECKON I'PAMOTHOCTU. XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOLIEH cpezbl
I[IAK. Ponp XuUMHM B pELIEHMM SKOJOrMYecKMX mpobOsieM. IlpuponHble HMCTOUHUKH
YTJIEBOAOPOIOB (Yroib, MPUPOAHBINA ra3, HEPTH), MPOAYKTHI UX NEPepadOTKU, UX POJb B
OBITY M IPOMBILIICHHOCTH

XUMUYECKUN OSKCIIEPUMEHT: HW3Y4YeHHE OOpa3loB MaTepuagoB (CTEKJIO, CILIaBbI
METaJIJIOB, MOJIMMEPHbIE MaTepUaJIbl)




IPOBEPSIEMBIE HA OI'D 11O XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
nposepsie
MOro
TpeOOBaH
usi

IIpoBepsiemble TPeOOBaHMS K MPEAMETHBIM pe3yJjbTaTaM 0a30BOro ypOBHS
0CBOEHHSI OCHOBHOI 00pa30BaTeIbHON NPOrPaMMbl OCHOBHOI'O 00111€T0
oOpa3oBanus Ha ocHoBe PI'OC

IIpencrasienue:

1.1

0 TI03HABAEMOCTH SBJIICHUU npupoanl, IMOHUMAaHHC O0O0BEKTUBHON 3HAYMMOCTH
OCHOB XHUMHUYECKOH HAayKH KakK obnactu COBPCMCHHOI'O CCTCCTBO3HAHMA,
KOMIIOHCHTA 06H_Ieﬁ KYJIbTYPbl H HpaKTH‘IeCKOﬁ JACATCIIbHOCTH YCJIOBCKA B
YCII0BUAX COBPECMCHHOTI'O O6HICCTBa; IIOHUMAaHHUEC MECTa XHMMHU CpCAu APYrux
CCTCCTBCHHBIX HAYK

1.2

0O HAY4YHBIX MCETOAAX IIO3HAHHA, B TOM UYHCIIC JSKCICPUMCHTAJIbBHBIX U
TCOPCTUUCCKHUX MECTOHAX HCCICAOBAHUA BCHICCTB W HU3YUYCHHA XUMHYCCKUX
peaKHHﬁ; YMCHHUC HCIIOJIb30BAThb MOJICIU IJIA 00BACHEHHS CTpPpOCHHUA aTOMOB H
MOJICKYJI

1.3

0 cdepax npodeCcCHOHATHLHOW NEATEIBHOCTH, CBS3aHHBIX C XUMHUEH WU
COBPEMCHHBIMH TEXHOJIOTHAMH, OCHOBAHHBIMU Ha JOCTHUIKCHHUAX XUMHYECKOU
HAYKH, YTO IMO3BOJUT OOYYaIOUIMMCS paccMaTpUBaTh XUMHIO Kak cdepy cBoei
Oyaymiedi mpodecCHOHAIBHOW JEATENBHOCTH M CHIENaTh OCO3HAHHBIA BBIOOD
XUMHHU KaK TPOQHILHOTO MPEeIMETa MPH Nepexo/ie Ha YPOBEHb CPETHEro 00IIero
o0Opa3oBaHUs

Bnanenne cumcreMoM XHMHUYECKHX 3HAHUHA U YMCHHUEC TNPHUMCHATH CUCTEMY
XUMHNYCCKUX 3HaHPII>i, KOTOpas BKIIKOYACT:




2.1

BAKHEUILIME XUMHUYECKHE TIOHATHUS: XHUMHUYECKHMU OJJIEMEHT, aTOM, MOJIEKYIJIa,
BEILIECTBO, MTPOCTOE U CI0KHOE BEIIECTBO, OJHOPOJAHAS W HEOJHOPOAHAS CMEChH,
OTHOCHUTEJIbHBIE aTOMHAsi U MOJIEKYJSIPHAs MaccChl, KOJIMYECTBO BEILECTBA, MOJIb,
MOJISIpHAsI Macca, MOJIAPHBIA 00BEM, OKCHUJI, KUCIIOTAa, OCHOBAHUE, COJb (CPEIHSs),
XMMHUYECKasl PEAKIUsA, PEaKUUH COCAUHEHUS, PEaKUUH Ppa3JIOKEHUs, PEaKIUU
3aMeIIeHUs, peakuuu oOMeHa, TeIoBol dA(hdexT peakuum, 3K30- U
SHJOTEPMHUYECKUE PEaKIUU, PacTBOP, MAcCOBas J0JII XMMHUYECKOIO JJIEMEHTAa B
COCIMHEHUH, MAcCoBasi JI0JIsl M MPOLIEHTHAs] KOHUEHTpAIUsl BEIIECTBA B PacTBOPE,
PO aToMa, JJICKTPOHHBIA CIIOW aToMa, aTOMHas OpOUTalb, paauyc aroma,
BAJICHTHOCTb, CTENIEHb OKUCJIEHUS, XUMUYECKasA CBS3b, AJIEKTPOOTPULATEIBHOCTD,
MOJISIPHASL M HEMOJISIPHAsE KOBAJIEHTHAS CBSI3b, MOHHAS CBSI3b, METAJUINYECKAS CBS3b,
KpUCTAJUTMYECKasi peméTka (aTroMHasi, MOHHAs, METAJTUYECKasi, MOJCKYJIsIpHas),
WOH, KAaTHOH, AaHWOH, OJIEKTPOJMT U  HEAJEKTPOJIUT, SJIECKTPOJIUTHYECKAS
JIUCCOLIMAIINSA, PEAKIIMM HMOHHOTO OOMEHa, OKHUCIMTEIbHO-BOCCTAHOBHUTEIbHBIC
peakiMi, OKHUCIUTEIb M BOCCTAHOBHUTENIb, OKHCICHHME M BOCCTAaHOBJICHHE,
9JICKTPOJIN3, XUMHYECKOE paBHOBECHE, OOpaTHMMbIe M HEOOpaTHUMbIC pPEaKIIUH,
CKOpPOCTh XUMHUECKOM peakinu, katanuzarop, I1/IK, koppo3us MeTamios, CrijiaBbl
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OCHOBOIIOJIATAIOIINE 3aKOHBI XUMHUU: 3aKOH COXPAHEHUS MacChl, IEPUOTNUECKUI
3akoH JI.M. MeHeneeBa, 3aK0H MOCTOSTHCTBA COCTaBa, 3aKOH ABOTaIpo

2.3

TCOpHUU XHMHUH: ATOMHO-MOJICKYJISIpHAA TEOpUsA, TCOpUA BHCKTpOHHTquCKOﬁ
Jucconuanuum

Brnangenue ocHOBaMU XMMHUYECKON TPAMOTHOCTH, BKJIFOYAOIIICH:

3.1

YMEHHME IPAaBUJIBHO HCIOJIb30BaTh M3Y4YCHHBIE BEILECTBA M MaTepuaibl (B TOM
YuCcIe MUHEpaJIbHbIE YJOOpEHUs, METAUIbl U CIUIABbI, MPOJIYKTHI MepepadOTKu
HOPUPOJHBIX HCTOYHUKOB YIJIEBOJAOPOAOB (YIJis, MPHPOJHOrO Tasza, HedpTH) B
OBITY, CETbCKOM XO3sIiiCTBE, HAa NMPOW3BOJACTBE M MOHUMAaHHME 3HAYEHUS KHUPOB,
0eNIKOB, YIJI€BOAOB JJIsl OpraHU3Ma YeJIOBeKa; YMEHHE MPOrHO3UPOBATh BIIMSHHE
BEIIECTB M XHMHUYECKHUX IPOLECCOB HAa OPraHM3M YeJOBEKa U OKPYKaIOIIYIO

MPUPOJIHYIO CPENY
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YMCHHUC HHTCIPHUPOBATH XUMHUYCCKUC 3HAHUA CO 3HAHUAMU IOPYTUX y‘le6HLIX




MPEIMETOB

HaJIM4YHUEC OIIbITa pa6OTBI C pPa3jiIMYHbIMH HCTOYHHUKAMH I/IH(bopMaI_[I/II/I 10 XMMHH

3.3 (Hay4Has U HaY4YHO-TIOIMYJISIpHAs JIMTEPATypa, CIIOBApU, CIIPABOYHUKH, HHTEPHET-
pecypchbl)
yMeHHE 00bEKTHUBHO OLIEHUBATh MH(DOPMAIIHMIO O BEIIECTBAX, UX MPEBPALICHUSIX U
34 MPAKTUYECKOM MPUMEHEHUH U YMEHHUE MCIIOJIb30BaTh €€ JUIsl pelieHus y4eOHO-
[I03HABATEJIbHBIX 3a7a4
Bnagenue ocHOBaMM NMOHSATUIHOIO ammapara U CUMBOJIMYECKOTO sI3bIKa XUMUU
4 JUI COCTaBIIeHHsI ()OPMYJT HEOPTaHMYECKUX BEIIECTB, YPABHECHHH XMMHUYECKHUX
peakiuii; ocHoBamu xuMudeckoit HomeHKIaTypsl (IUPAC u TpuBuaibHOI)
YMeHue OOBSCHATH CBSI3b IMOJIOKCHHS 3JieMeHTa B [lepmoamdeckoi cucreme ¢
5 YUCJIOBBIMU XapaKTEPUCTUKAMHU CTPOEHMSI aTOMOB XHMHYECKHX 3JIEMEHTOB
(coctaB u 3apsa siapa, 00IIee YUCIO JIECKTPOHOB), PACIPEACICHUEM JIEKTPOHOB
10 SHEPreTUYECKUM YPOBHSIM aTOMOB IME€PBBIX TPEX NEPHUOJO0B, KU U KaJbLUs
[IpeacraBnenue o NepuoANIECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX 3JIEMEHTOB
6 (panuyc aToma, 3JEKTPOOTPULIATENIBHOCTh), MPOCTBIX M CIOXHBIX BELIECTB OT
NOJIOXKEeHUs 3JeMeHTOoB B Ilepuoguueckoil cucreme (B MasblIX MEpPHOAAX U
TJIaBHBIX MOATPYIIAX) U 3JEKTPOHHOTO CTPOCHUS aTOMa
7 YMenue knaccuuuupoBarb:
7.1 XUMUYECKUE IIEMEHTHI
7.2 HEOpraHUYEeCKUe BEllecTBa
7.3 XUMUYECKHUE PEaKIIU
8 YMenue onpenensiTh:
8.1 BaJICHTHOCTh U CTEIIEHb OKUCIECHUS XUMUUYECKUX JIEMEHTOB, 3apsii HOHA
8.2 BHJT XUMUYECKOH CBSA3U U TUI KPUCTAIINYECKON CTPYKTYPBI B COEAMHEHUSX
8.3 XapakTep Cpebl B BOAHBIX PACTBOpaX BEIIECTB (KUCIOT, OCHOBAHHMIA)
8.4 OKHCJIUTEh U BOCCTAHOBUTEb




9 YMeHue xapakTepu3oBarh (PU3NYECKHe U XUMHUECKUE CBOICTRA!
0.1 MPOCTBIX BELIECTB (KUCIOPOJ, O30H, BOJAOPOJ, rpaduT, anmas, KpEeMHHI, a3o0T,
’ dbocdop, cepa, XJI0p, HATPHUM, KU, MarHUH, KaJIbIIUNA, ATFOMAHUAN, KEJIE30)
CJIOXKHBIX BEILIECTB, B TOM 4YHCJIE HUX BOJHBIX PacTBOpPOB (BOJa, aMMHaK,
XJIOPOBOJIOPOJI, CEPOBOAOPOJA, OKCHUJIIBI M THUAPOKCHABl MeTamioB [-IIA rpymm,
9.2 amomunusi, meau (II), nuuka, xenesa (II u 1), oxcuner yrmepona (II u 1V),
kpemuus (IV), azora u ¢ocopa (III u V), cepsr (IV u VI), cepuucras, cepHas,
a30THCTast, a30THasA, pochopHas, yroipHasi, KpeMHHEBAsi KUCIIOTAa U UX COJIN)
MPOTHO3UPOBATh M XapaKTEPHU30BaTh CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT HX
9.3 COCTaBa M CTPOCHHS, NMPUMEHEHHE BEIIECTB B 3aBUCHUMOCTH OT HX CBOICTB,
BO3MOKHOCTH ITPOTEKAHUSI XUMUYECKUX MPEBPAICHUHN B PA3TUYHBIX YCIOBHUAX
10 YMeHue coCTaBISITh MOJIEKYJISIPHBIE M HOHHBIE YPABHEHUS PEAKI[Hil, B TOM YHUCIIE:
10.1 peakuuii MOHHOTO OOMeHa
10.2 OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIUI
103 WUTIOCTPUPYIOIIUX ~ XUMHUYECKHE CBOMCTBA UW3YYEHHBIX KJIAcCoB  (TPYII)
' HEOPraHWYECKHUX BEIIECTB
10.4 MOATBEPKAIOIINX TEHETUUECKYIO B3aUMOCBSI3b MEXKly HUMHU
11 YMeHue BIYUCIATH (IPOBOAUTH PACUEThI):
111 OTHOCHUTEJIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJIIO
' XUMHUYECKOTO 3JIEMEHTA B COETMHEHUHT
11.2 MAacCCOBYIO JOJIIO BEIIECTBA B PacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 M0 YpaBHEHUSM XUMHUYECKUX PEAKIIMA U HaXOJUTh KOJMYECTBO BEIIECTBA, 00HEM
' Y MacCy peareHTOB WJIH MPOAYKTOB PEaKIuu
12 Brnagenwue (3HaHUE OCHOB):




12.1

OCHOBHBIMM  METOJaMM HAy4yHOro TMO3HaHMsS (HAONIOJeHuEe, H3MEpEHue,
9KCIIEPUMEHT, MOJICJIMPOBAHKE) MTPU U3YUCHHUH BEIIECTB M XUMUYECKUX SIBICHUI;
yMeHue chopMyIHpoBaTh MPOOIEMY U IPEUIOKUTD YT €€ peLIeHUs

12.2

0e30macHOi paboOThl C XMMHUYECKHMH BEIICCTBAMH, XMMHYECKOW MOCYIOW W
n1abopaTOpHBIM 000PYI0BAaHUEM

12.3

npaBwiiaMd  0€30macHOro OOpaleHHs C BelleCTBAaMHU, HCIOJIb3YEeMbIMH B
MOBCE/IHEBHOM KHM3HU, MPaBUJIaMH MOBEJIECHUS B LIENAX COEPEKEHUS 3I0POBbS U
OKPY>KaloIllel MPUPOJHON Cpeiibl; MOHMMaHUE Bpeaa (OMacHOCTH) BO3JAEHCTBUS
HA JKMBBIC OpPraHU3MBI OINpPEACTIEHHBIX BEIIECTB, CIIOCOOOB YMEHBIICHHUS U
MPEIOTBPALIEHUS UX BPEAHOTO BO3AECHCTBUS

13

Hanmuane MPAKTUYCCKUX HABBIKOB INIAHUPOBAHHA U OCYHICCTBJICHUSA CICAYIOIIUX
XUMHYCCKUX IKCIICPUMCHTOB!

13.1

U3ydeHHEe W ONUCaHWe (HU3UYECKUX CBOMCTB BEIIECTB; O3HAKOMIIEHHE C
(U3NYECKUMU U XUMUYECKUMU SIBJICHUSIMU; OIBITHI, HJUTFOCTPUPYIOLINE IPU3HAKU
IPOTEKaHUsl XMMUUYECKUX peakLuit

13.2

U3y4eHHe CIIOCOOO0B pa3JieeH s cMeceil

13.3

MMOJIYy4CHHE KHUCIIoOpoAa W HU3YUYCHUE CIro CBOI>'ICTB; MoJIydeHue BOJOpOJa U
HN3YUCHHUEC €TO CBOI\/'ICTB; IMOJIYUYCHHUEC YTJICKHUCIIOIO rada 1 U3y4C€HUC €TI0 CBOﬁCTB;
IMOJIY4YCHHUEC aMMHAKa U U3YUCHHUC €TO CBOICTB

13.4

[IPUTOTOBJICHUE PACTBOPOB C OINPEACIEHHOW MAacCOBOW JOJIEH PacCTBOPEHHOIO
BEIIECTBA

13.5

NpPUMEHEHHE WHIUKAaTOpOB (JlakMyca, MeTHiopaHka u (eHondranenHa) st
OIIpeJIeTICHNs XapaKTepa Cpebl B PACTBOPaxX KUCIIOT U HIeTI09ei




13.6

WCCJIEIOBAaHUE U ONKMCAHUE CBOKWCTB HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB;
VM3Y4YCHHE B3aWMOJCWCTBHUS KHCIOT C METaJUlaMd, OKCHUJAMH METAJLIOB,
pacTBOPMMBIMM M HEPACTBOPUMBIMU  OCHOBAHMSIMHM,  COJISIMM;  IIOJIyYEHHE
HEpPAaCTBOPUMBIX OCHOBAHMI; BBITECHEHHE OJHOI0 METaJUla APYTMM U3 pacTBOpa
COJIU; UcclieZloBaHUE aM(OTEPHBIX CBOMCTB T'UAPOKCUIOB ATIOMUHUS U IIMHKA

13.7

pelIeHHe HKCHEPUMEHTAIBHBIX 3a7ady 1o TemaM: «OCHOBHBIE KJIAcChl
HEOPraHUYECKUX COCIMTHECHMI; «DNEKTPOTUTHYECKAS T CCOITHAITHS,
«Baxknaennmne HeMeTAUIBI M HX COCAUHCHUSMY, «BakHEHIIHEe METalIbl M HX
COCIIMHECHHUS»

13.8

XUMHYECKHE YKCIICPUMEHTHI, WILTIOCTPUPYIOIINE MPU3HAKUA POTCKAHUS PEaKIuit
MOHHOTO OOMEHA, KAaueCTBEHHBIC pEAKIUU HAa MPUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HOHBI: XJOpUA-, OpOoMUA-, HOOUA-, cyibdaT-, docdar-, kKapooHaT-,
CWJIMKAT-aHUOHBI, THAPOKCHJI-UOHBI, KATHOHBI aMMOHHS, MAarHus, KaJIbIIHS,
aITIOMUHMS, Xene3a (2+) u xenesa (3+), meau (2+), IUHKA

14

YmMmenue:

14.1

MNPpEACTaBJIAThL PE3YJIbTAThl 3KCIICPUMCHTA B (bopMe BBIBOJOB, JOKa3aTCJIbCTB,
Fpa(I)I/IKOB n Ta6J'II/II_I U BBIABJIATH OMIIMPUYCCKUC 3aKOHOMECPHOCTH

14.2

YCTAaHABJIIMBATDb CBA3U MCKAY PCAJIbHO Ha6J'IIOI[aeMBIMI/I XUMHUYCCKUMHU ABJICHHUAMU
" mponeccaMu, MpoOUuCXoanuMu B MAKpO- U MUKPOMUPC, 00BACHATH MMPUYINHBI
MHOFOO6paSI/I$I BCIICCTB




IHNEPEYEHD 2JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHUHU

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
0
| IlepBoHaUaIbHBIE XUMUYECKUE TTOHATUS
1
UYucreie BemecTBa U cMecu. CriocoObl pa3zienenus cMeceit
1
1
ATOMBI U MOJIEKYJbl. XHUMHUUYECKHE 31eMEHThl. CHMBOJIBI XUMUYECKHX 3JIEMEHTOB.
) [IpocTble U ClIOXKHBIE BEIIECTBA.
1
Xumuyeckass ¢opmyna. BalleHTHOCT aTOMOB XHMMHUYECKUX 31eMEeHTOB. CTerneHb
OKHUCIIEHUSA
3
1
3aKOH NOCTOSIHCTBAa cocTaBa BemecTB. OTHOcCHUTENbHAs aroMHasg Macca. OTHOCUTEIbHAs
4 MOJIEKYJIIpHas Macca. MaccoBast 10J1sl XUMHYECKOT0 3JIEMEHTA B COEIUHEHUN
KonungectBo BemiectBa. Monb. MossipHas Macca. MossipHblii 00bEM ra3oB. B3anMocBsi3b
5 KOJIMYECTBA, MACChI U YUCJIA CTPYKTYPHBIX €IMHMUIL] BEIIECTBA
1 <
O®uznyeckue M XUMHUYECKHE SIBJIEHUS. XHUMHUECKas peakiuss M €€ MpU3HaKU. 3aKOH
6 COXpaHEHHUs MACChI BEIECTB. XUMHUUECKUE YPAaBHEHUS
) Ilepuonuueckuii 3akoH u llepuoamdeckas cucrema Xumuyeckux oanemeHros /JI.M.
MenneneeBa. CTpoeHre aTOMOB
2 Ilepnonnueckuit 3akoH. llepuognmueckas cucremMa XHUMHYECKMX dieMeHToB J[.M.
Menneneesa. Ilepuoasl u rpynnsl. OU3UYECKHil CMBICI NOPSAIKOBOIO HOMEpa, HOMEPOB
1 [IEPHOJIa U TPYIIIIBI DJIEMEHTA
2 Crtpoenne aromoB. CocraB aroMHbIX sanep. HW3orombel. OnekTpoHsl. CTpoeHue
JJIEKTPOHHBIX 000JI0YeK aTOMOB MepBbIX 20 XMMHUYECKHUX 3jieMeHTOB llepmonnueckoii
2 cuctemsl /.M. MenaeneeBa




3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XMMHUYECKHX 3JIEMEHTOB MEPBHIX TPEX MEPUOIOB,
Kanmus, Kanblus (paauyca aTOMOB, OJJIEKTPOOTPHUIIATEIBHOCTH, METAJUIMYECKUX U
HEMETAJUTMUYECKUX CBOMCTB) U UX COCIMHEHUN B COOTBETCTBHH C MOJIOKEHUEM DJIEMEHTOB
B [lepuoanueckoii cucreMe U CTPOCHHEM UX aTOMOB

Crpoenue BelecTsa

Xumudeckas CBSI3b. KoBasieHTHas (monsipHas u HEnoJIsipHast) CBSA3b.
DNEKTPOOTPULIATEIBHOCTh XUMUYECKUX JIEMEHTOB. MloHHAas cBsi3b. MeTamnueckast CBsI3b

Tunbl KpUCTAIIMYECKUX pEIIETOK (aTOMHAs, HOHHAs, METaJJIMYecKas), 3aBHUCUMOCTh
CBOMCTB BEILECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMUYECKOU CBA3H

Baxneiimne npencTaBUTeNIM HEOPraHMYECKUX BellecTB. HeMeramusl U MX COECIMHEHHS.
Mertamibl 1 X COeAMHEHUS

Knaccudukanms ©w  HOMEHKJIATypa  HEOPraHWYECKHX  COCAMHCHHIA: OKCHJIOB
(comeoOpasyrome: OCHOBHBIC, KHUCIIOTHBIE, aM(OTEpHBIE) M HECOJICOOpa3yIoIIue;
OCHOBaHMHU (IIEIOYM M HEPACTBOPUMBIC OCHOBAHHS); KHCIOT (KHUCIOPOJCOIEpKAIIUE U
0eCKHUCIOPOAHbIE, OJJHOOCHOBHBIE 1 MHOTOOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

Ou3nyecKkue U XMMHYECKHE CBOWCTBA MPOCTHIX BEIIECTB-HEMETAIIOB: BOJOPOJA, XJIOpa,
KHCIJIOPOJIa, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUs

duznueckre W XUMHYECKHE CBOMCTBa MMPOCThIX BCHICCTB-METAJIJIOB: JIMTHUA, HATpUA,
Kajiusi, Marivs U KaJlblusda, aJJFIOMHUHUA, KCJIE3a. 3J'I€KTpOXI/IMI/I‘~I€CKI/II\/'I paa HaprDKeHI/H\/JI
MCETAIJIOB

dusnueckue W XUMHYECKHE CBOMCTBA BOJOPOAHBIX COCIUHCHHH  HEMETAJIOB:
XJIOPOBOJIOPO/IA, CEPOBOAOPOIA, AMMHUAKA

duznyeckue U XMMUYECKHE CBOMCTBA OKCHJI0B HemeTauioB: cepsl (IV, VI), azora(ll, IV,
V), docdopa(lll, V), yraepona(ll, IV), kpemausa(IV). [Tonyuenne okcuaoB HEMETAIIOB

Xummueckue cBorcTBa okcuaoB: MetaioB [A-IIIA rpymm, nuaka, meau(Il) u sxenesa(Il, III).
[TomydeHue OKCUIOB METAIIIIOB

XUMHUECKUE CBOHCTBA OCHOBaHMM U aM(OTEpHBIX THAPOKCUAOB (HAa mpUMEpe
THJIPOKCUIIOB aJTIOMHMHHUS, Kene3a, HHUHKA). llodydyeHue ocHoBaHMH U aM(pOTEpHBIX
TUAPOKCHJIOB




4 OO01e XMMUYECKHE CBOWCTBA KHUCIIOT: XJIOPOBOIOPOIHON, CEPOBOIOPOIHON, CEPHUCTOM,
CEpHOH, a30THOH, PochopHOH, KPeMHHEBOU, yroabHOW. OcoOble XUMUYECKHE CBOWCTBA
8 KOHIIEHTPUPOBAHHOW CEPHOM M a30THOM KHUCIOT. [lonydenue kucnor
4
OO0mme XUMHYECKHE CBOMCTBA cpenHux coiel. [lomydenue coneit
[Tomyuenue, coOupaHue, paclo3HaBaHHE BOJOPOJA, KHCIOpPOJAa, aMMHUAKa, YTIJIEKHCIIOTO
1 rasza B JlabopaTopuu
[Tonmyuenne aMMuaka, CepHOM M a30THOM KHCIOT B MPOMBINUIEHHOCTH. O01Iue crnocoob
1 MOJIYYEHUS] METAJJIOB
4
1 ['eneTnueckas CBA3b MEXIY KJIaCCAMH HEOPTAHMYECKUX COECUHEHUN
2
5 XHUMHYECKUE PeaKUU
5 Knaccudukanus XuMUYeCKHX peakUuid MO pa3IUYHbIM MPHU3HAKAM: 110 YUCIY U COCTaBY
YYaCTBYIOUIMX B PEAKIMH BEIIECTB, MO TETIOBOMY 3P (EKTy, 0 U3MEHEHHIO CTETCHEH
1 OKHCJIEHUS XUMHUYECKUX 3JIEMEHTOB
5 . .
TemnoBoit 3¢ (heKkT XUMHUYECKOH peakiuu, TEePMOXUMHUYECKHE ypaBHEHUS. OK30- U
) OHIOTEPMHUYECKUE PEAKIIMH. TEPMOXUMHUYECKUE YPAaBHEHUS
OKHMCIUTENbHOBOCCTAHOBUTEIbHBIE peakin. OKUCIUTENN U BoccTaHOBUTENU. [Iporecchl
OKHUCJICHHUS W BOCCTAHOBJICHHUS. DIIEKTPOHHBIN OallaHC OKHCIUTEIHLHOBOCCTAHOBUTEIHHOU
peakuuu
5 y
Teopuss >neKTponUTHUECKOW Jucconuanuu. KaThOHBI, aHWOHBIL. DJIEKTPOIUTH U
HEANIeKTPoNUThL. CUIIbHBIE U clla0ble 2NeKTPOIUThl. CTeneHb AUCCOIHAINH
5 y
Peakunu moHHoro oomeHa. YcClIOBUSI MPOTEKaHUSI peakUUil MOHHOTO OOMEHa, MOJHbIE U
5 COKpaII€HHbIE NOHHBIE YPAaBHEHUS PEAKIINI
6 XuUMHS U OKpYyXKarolas cpeia




BemecTtBa 1 mMarepualibl B IIOBCEJHEBHOW JKM3HHM YEJIOBEKa. be3omacHoe UCIOab30BaHUE
BEIIECTB M XUMHUECKMX peakuuid B saboparopuu u ObiTy. llepBas momoms mpu
XUMUYECKHUX 05KOraX U OTPABJICHUSX

XUMHYECKOe 3arps3HEHHE OKpYKarollen cpebl (KUCIOTHBIE JOK/IH, 3arpsI3HEHHE TOYBBI,
BO3JlyXxa M BOJOEMOB), cHocoObl ero mnpeaoTBpamieHus llpenenbHas gomycTumas
koHneHnrpanus BemectB (IIJK). Ponp XumMum B pemieHUH SKOJOTHYECKHUX IMPOOIIEM.
Ycunenne napHuKoBoro 3QQexTa, pa3pyluieHue 030HOBOTO CIIOS

[Tpumenenue cepsl, azota, (ocdopa, yriepoaa, KpeMHHs U HUX COEIUHEHHH B OBITY,
MeIMIMHE, IPOMBIIIJIEHHOCTH U CEeJIbCKOM XO03sicTBe. [IpuMeHeHne MeTaljioB U CIUIaBOB
(cTanp, 4yryH, AIOpATIOMHHUH, OpoH3a) B OBITY M HPOMBIIIICHHOCTH HX COCIMHECHUH.
[ToHsATHE O KOPPO3UN METAIIIOB, OCHOBHBIE CLIOCOOBI 3aLTUTHI UX OT KOPPO3HH

[TpupoaHble UCTOYHUKU YIIIEBOIOPOJOB (Yrosib, MPUPOAHBIA Ta3, HE(PTH), TPOAYKTHI UX
nepepaboTky (0€H3UH), UX POJb B OBITY M IPOMBIIIEHHOCTH

[lepBoHauanbHbIE TOHATHS 00 OPraHMYECKUX BEIECTBAX KAaK O COCAMHEHHSIX YIJepoja
(MeTaH, 9TaH, ATWIEH, alETWIEH, 3TaHOJ, MJIMIEPUH, YKCycHas Kuciorta). [loHstue o
OMONIOTMYECKH BaXKHBIX BELIECTBAX: JKHUpax, OElKaxX, YIiIeBoJaX — U UX POJU B JKU3HU
YeJioBeKa

Pacuérter:

o ¢popMysiaM XUMHYECKUX COSTUHEHUN

Macchl (MacCOBOIT) TOJM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE

M0 XUMHUYCCKUM YPAaBHCHUAM




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYHEHUKA

» Xumus, 9 knace/ ['abpuensa O.C., Octpoymos U.I'., Cnaakxos C.A.
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

» Xumusi: 8-i kimacc: 0a30BbIi yPOBEHb: YUCOHHK; 5-€¢ U3AaHuE, TepepaboTaHHoE,
8 kimacc/ I'abpuensa O.C., Octpoymon U.I'., Cnaakos C.A. AKoHEpHOE
obmectBo «M3narenscTBo «lIpocBerienne»

COopHukH 3a71a4.

METOJIUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

M.IO.I'opkoBenko. [Toypounbie pa3pabOTKH MO XMMUU K yUeOHUKaM
O.C.I'abpuensna, A.C.I'yzes, I'.E. Pynsurtuca. 8 xiacc - M:BAKO,2005.
H.C.ITaBnoa. KOHTPOJIBHBIE U CAMOCTOSATEJIBHBIE PABOTHI I10
XUMUMN.

M.IO.T'opkoenko. [Toypounsie pa3paOOTKH 0 XMMUU K y4eOHUKaM
O.C.I'abpuensina, A.C.I'yzes, I'.E. Pyasutuca.9 knacc - M:BAKO,2005.
H.C.ITaBnoBa. KOHTPOJIBHBIE 1 CAMOCTOSTEJIBHBIE PABOTHI I1O
XUMMMU k yuebnuky O.C.I'abpuensina. Xumus. 8 -9 knacc. - M: [Ipoga. 2015.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

['ymun. Pemry cam. OI'D,

I'ymmn. Pemy cam. BITP.

OUITN. OTKpHITHIN OaHK 3aaHHM.
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