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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeabHON MPOrpaMMbl OCHOBHOTO 00111er0 00pa30oBaHus, MPEACTaBICHHBIX
B ®I'OC OO0, a Ttakxke Ha OCHOBe (QeaepalnbHOl padoueil mnporpaMMbl
BOCITUTAHUS U C YUYETOM KOHIICIIIIUN MPEMOAaBaHusI YIeOHOTO MpeaMeTa « XuMUsDH)
B 00pa3zoBaTeNbHBIX opranm3aiusix Poccuiickoit deneparum.

[Iporpamma 1Mo XxuMuM MaéT MPEACTaBICHHUE O TIIENAX, OOIIEH CTpaTeruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CpPEACTBAMHU Yy4eOHOTro
npeaMera, YCTaHABIIUBAET 00s13aTEIbHOE MPEAMETHOE CoJZIep KaHue,
IpeIyCMaTpUBaET paCIpEAesIiCHHe €ro Mo KiIaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM M TeMaM IMPOTrpaMMbl IO XHUMHUH, OINPEIEISIeT KOJUYECTBEHHBIE WU
Ka4E€CTBECHHbIC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YY4E€TOM MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4yeOHOTO Ipoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroUIuxcsi, OMNpPEAeNSeT BO3MOXXHOCTH TMpeaMera s
peanu3aiuu TpeOOBaHHMM K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIero oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3yibpTaTamM 00y4YeHUsI XUMUU Ha YPOBHE 1EJIeH U3YUYEHUs MPEMETa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATENbHOM JEATEIbHOCTH OOYYalolEerocs IO OCBOCHHIO
y4e0HOTO co/IepKaHUsl.

3HaHWE XUMHUHU CJIY>KUT OCHOBOU it (OPMUPOBAHMS MUPOBO33PEHUS
oOy4Jaromnierocsi, ero MnpeACTaBICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPa, BAKHYIO
poJib UrparoT (QopMUpyeMble XMMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
SHEPrUM U 00 HSBOJIIOIMU BEUIECTB B MPHUPOJC, O MYTAX PEIICHUS TI00ATbHBIX
npo0JjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOX PAHECHHUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET  pealm3allid  BO3MOXXHOCTEH 1T CaMOpa3BUTUA U
dbopmMupoBaHUsI KYJIbTYPhI IMYHOCTH, €€ 0011Iel U (PyHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMHUPOBAHUE MBIIIJICHUS W TBOPYECKUX CIOCOOHOCTEM
OOy4JarommMxcsi, HABBIKOB HX CAMOCTOSITEIHHOW  Y4EOHOUW  JICSITENIbHOCTH,
OKCIIEPUMEHTAJILHBIX M HCCICIOBATEIbCKAX YMEHUM, HEOOXOIUMBIX KakK B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM IeSITEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsI1a HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISICTCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHS K E€CTECTBEHHO-
Hay4YHBIM 3HAHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTMYECKOE
oOpa3zoBaHHe 00yUYarOITUXCSI.

JlaHHbIC HamMpaBIICHUS B OOYYCHHHM XUMHUHU OOCCIICUMBAIOTCS CICIIM(PUKON
COJIepKaHMsl  y4eOHOTrO  MpeIMeTa, KOTOPBIM  SABJISIETCA  NEJarornyeckKu
aJlalTUPOBAHHBIM OTpa)KeHHEeM 0a30BOM HAYKM XMMHUH Ha ONPE/IETEHHOM JTare eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHE OOYYaIOIIMMHUCS CHCTEMBI IEPBOHAYATIBHBIX TMOHATHUN XWUMHUU, OCHOB
HEOPraHWUYECKOW XUMHM M HEKOTOPBIX OTAECIbHBIX 3HAYUMBIX IOHSITUN
OPraHuYeCKON XUMHUH.

CtpykTypa cojiepkaHus MPOTrpaMMbl IO XMMUU CPOPMHUpOBaHA HA OCHOBE
CUCTEMHOI0 mojaxoaa K €€ uzydeHuro. ColaepkaHue CKIIAIBIBACTCS U3 CHUCTEMBbI
MOHATUI O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUH O XUMHYECKOU
peakiuu. OO0e 3T CHUCTEMBI CTPYKTYPHO OPTraHU30BaHbl 10 MPHUHIUITY
IIOCJIEIOBATEIBLHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUUECKUX MPEIACTABICHUN
pPa3HOro YpOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [Iepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMUYECKOU CBSI3H;

— TpencTaBlieHUd 00 JIEKTPOJUTHYECKON JIMCCOIMAIIMU BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OSMIIUPUYECKU
MOJTYYEHHBIX U OCMBICJICHHBIX ()aKTOB, PA3BUBAIOTCS MOCIEAOBATEIBLHO OT OJHOTO
YPOBHSI K JIPyromy, BBITIONHSS (GYHKIUU OOBSICHEHHS W IPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOYKHOCTEM IPAKTUUYECKOIO0 MPUMEHEHUS U MOJYYCHUS
M3y4aEeMBbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
MPEJICTABJICHNUS O XUMUYECKOW COCTABIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTHKE
€€ CHCTEMHOM IPUPOAbI, LEHHOCTHOTO OTHOLICHUS K HAYyYHOMY 3HAHUIO U
METOJIaM MO3HAaHUS B Hayke. M3ydeHHe XMMHU NPOUCXOIUT C NPHUBICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX NpeAMeToB: «OKpyXKalomuil MHpY,
«buonorus. 5—7 knacce» U «PU3HKaA. 7 KI1acc.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMHUPOBAHME 3HAHWK OCHOB
XUMUYECKON HAyKH Kak 00JIACTH COBPEMEHHOTO €CTEeCTBO3HAHWS, MPAKTUYECKOU
JESITETbHOCTH YEJIOBEKA W KaK OJHOTO W3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYpHI.
3ajmaya y4eOHOro mpeaMera COCTOMT B (POPMUPOBAHUU CHUCTEMBI XUMHUYECKHX
3HAaHUW — BaXHEUIUX (PAKTOB, MOHATUM, 3aKOHOB U TEOPETUUECKUX MOJIOKEHUH,
JOCTYITHBIX 00OOIICHU MHPOBO33PEHUYECKOTO XapakTepa, SA3bIKa HAyKd, B



OpUOOIIEHMM K HAy4YHbIM METOJaM [IO3HAHMUS TpPU U3YYEHUH BEIIECTB MU
XUMHUYECKUX peakiuii, B GOPMUPOBAHUU U PA3BUTHH MO3HABATENIbHBIX YMEHUN U
UX TPUMEHEHWH B Y4YEOHO-IO3HABATENIbHOW M y4eOHO-UCCIIEeI0BATEIbCKON
NEeATEIbHOCTH, OCBOCHHMHM NPAaBWJI 0€30MacHOr0 OOpamieHusi ¢ BEUIECTBAMHU B
MTOBCEHEBHOM KU3HU.

[Ipu M3yyeHUU XMMUU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa3OBaHMs Ba)KHOE
3HaYEHHE MPUOOPENH TaKHUE 11U, KaK:

— (GOpMHUpOBaHHE WHTEIUICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KHU3HU;

—  HampaBJCHHOCTh OOYy4YEHMsI Ha CHCTEMaTHYECKOe MpUOOIIEHUE
oOyJarommxcs K CaMOCTOSITENIbHOM IO3HABAaTEJIbHON JESTENbHOCTH, HAyYHBIM
METOJlaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHue yciaoBuil, CIOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOITUMUCS
OIbITa Pa3HOOOpPa3HOM NEATEIbHOCTH, MO3HAHUS M CaMOINO3HAHMS, KIIIOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIIU), UMEIONIUX YHHBEPCAIbHOE 3HAYEHHUE [IJIS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (opmupoBanue oOmeld (QYHKIMOHAIBHOM W  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OICHUBATh SBJICHUS
OKpPYXAaIOIEro MHpPA, MCIOJIb3Ys 3HAHUS U ONBIT, NOJYYEHHBIC NP H3YYCHHUH
XUMUM, TPUMEHSATh HUX MPU pPEUIeHUU MpoOJeM B TOBCEAHEBHOW >KU3HU U
TPYZIOBOU IEATENBHOCTH;

— (¢opMmupoBaHHEe y OO0Oy4YalOIIMXCA T'YMAaHUCTUYECKUX OTHOILECHU,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHWM I BBIPAOOTKH IKOJIOTHYECKHU
1eJIecO00pa3HOro TMOBEAEHUST B OBITY M TPYAOBOH JEATEIBHOCTH B IENAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBALlMM K OOYYEHHUIO, CIIOCOOHOCTEW K CAMOKOHTPOJIO M
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGuMiIsl U HANPaBICHHOCTH JATbHEHUIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HM3YYEHUST XHUMHM Ha YpOBHE
OCHOBHOTO 00111eTO 00pa3oBaHus, cocTaiisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJlelo), B 9 kinacce — 68 yacoB (2 yaca B HEJIEINIO).



COJEPXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayajibHbIE XUMHYECKHE IOHATHSA

[Ipeamer xumun. Poslb XMMUM B KU3HU 4YeJIOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiectBa. DU3MYECKHUE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BemecTB. [loHsATHE O MeTOAaxX MO3HAHWS B XWUMHH. UMCTBIC BEIIECTBA U CMECH.
CriocoObI pa3AeieHust CMECEH.

ATOMBI W MOJICKYJIBI. XHUMHYECKHE »dJeMeHThl. CHMBOJIBI XUMHUYECKHX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckasi ¢opmyna. BajgeHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKkOH TIOCTOSHCTBA cocTaBa BemecTB. OTHOCHTENbHAsh aToMHas Macca.
OTHOCUTENbHAA MOJIEKYJISIpHAs Macca. MaccoBasi ot XUMHYECKOTO 3JIEMEHTA B
COETUHEHUH.

KonuuectBo BemectBa. Moabs. MossipHas Mmacca. B3auMocBsI3b KOJMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX eAuHUI] BemiecTBa. Pacuérel mo Qopmynam
XUMUYECKUX COCTMHECHU.

du3nyecKkre U XUMUYECKHE SBIICHUS. XUMHUYECKasl peakius U e¢ MPU3HAKH.
3aKOH COXpAaHEHHsI MacChl BEIECTB. XUMHUYecKHe ypaBHeHUs. Kiaccudukarms
XUMHUYECKUX peaKIuil (COeqMHEHUS, Pa3JIOKEHUS, 3aMeIlIeHUsI, 0OOMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOW MOCYIOMW, MpaBWiIaMHu paboThl B JabopaTtopun u
npuémMamMu oOpalleHus: ¢ JIabopaTopHbBIM 00OpPYAOBAHUEM, U3YUEHHE U OMUCAHUE
bu3UecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOIIOJCHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JIbJIa, PACTUPAHHE caxapa B CTYIIKE,
KATICHUE W KOHJCHCAIMS BOJBI) M XMMHUYCCKUX (TOpEHHE CBEUYH, MPOKATMBAHUE
MEIHOW MPOBOJIOKH, B3aMMOCHCTBHE MeJa C KHCIOTOM) sSIBICHUM, HaOII0IeHIE U
ONKCAHHE MPU3HAKOB MPOTEKAHWS XMMHUYECKHX peakluil (pa3ioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapwsi, pa3ioKeHHE THAPOKCHUIIA
Meau (II) mpu HarpeBaHuM, B3auMOAEHCTBHUE Keje3a ¢ pacTBopom coiii meau (11),
U3yYeHHE CMOCOOOB pa3/eNieHHss CMECei: C TOMOIIBI0 MarHuTa, (UIbTPOBAaHUE,
BBITIApUBAHUE, AUCTHLIAIMSA, XpoMaTorpadus, MPOBEACHNUE OUYNCTKH TOBAPESHHOMN
CONM, HaONIOJCHWE W  ONUCAaHWE  PEe3yJIbTaTOB  MPOBEICHHS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHWS MAacCChl, CO3JaHHE MOJIEJeH MOJICKYJI
(I1IapOCTEPKHEBBIX ).

BaskHelinmue npeacTaBUTEM HEOPraHNYECKHUX BelleCTB

Bosmyx — cMech razoB. CoctaB Bo3ayxa. Kucrmopon — 3meMeHT U mpocToe
BemecTBo. Haxoknenue kucimopoma B Tpupoae, (U3MUYECKHE W XUMHUYECKUE
cBoiictBa (peakuum TopeHus). Oxcunpl. [lpumenenue xkucnopoma. CrocoOsl



MOJIyYeHHUs] Kuciopoda B JabopaTopud W TPOMBIIUIEHHOCTUH. Kpyrosopor
KHciopoa B mpupozae. O30H — auioTporiHas MoAuUKaIs KUCI0poaa.

TernoBolt 3hdekT XUMHUUYECKOW peaklud, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3]lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOS.

Bomopon — »snemeHT uW mpoctoe BemiecTtBo. HaxoxkaeHuwe Bomopona B
npupoae, GU3MYECKUEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHUE, CIOCOObI
nosnyuyeHust. Kucmorel u conu.

Monsipabiii 00bEM razoB. PacyéTsl N0 XUMUYECKUM YPAaBHEHUSIM.

dusnueckne CcBOMCTBA BOAbBl. Boma kak pactBoputenb. PacTBOpHI.
HacpllieHHbIE M HEHACBIIIEHHBIE PAacTBOPHL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBasi 10JIs1 BEIIECTBA B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B mpuUposie U B KU3HU 4YesioBeKa. KpyroBopoT BoAbI B MPUPOIE.
3arpsi3HEeHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanusa neopranuueckux coenuHenuit. Oxcupasl. Knaccubukarms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC,  KHCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Dusznueckue U XUMHYECKUE
CBOIMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Krnaccupukauuss ocCHOBaHMI: WIENOYM W HEPACTBOPUMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHui. PU3NYECKHE U XUMHYECKUE CBOWCTBA
ocHoBaHuU. [lomyyeHre oCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctm metamnoB H. H. bekerosa.
[lomy4yeHne KUCIIOT.

Conu. HomeHnknarypa coseil. @U3nyeckue U XMMHYECKHUE CBOWMCTBA COJICH.
[TonmyuyeHue conen.

['eHeTnueckas CBSI3b MEXKY KIaCCAMU HEOPTaHUYECKUX COCIUHEHMUI.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OIPEAECIICHUE CONEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJyUYEHHUE,
coOupaHue, pacrmo3HaBaHWE ¥ M3YYCHHE CBONCTB KHUCJIOPOJa, HaOIIOJCHUE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIIOBUS BO3HUKHOBEHHUS W
MpeKpaileHusi TopeHust (Mmokapa), O3HAKOMJICHHE C OOpa3laMu OKCHIOB U
OMHMCAaHWE WX CBOMCTB, MOJy4YeHHE, COOMpaHHEe, PACIO3HABAHUE U H3YUYCHHE
CBOMCTB BOJI0poJia (TOopeHue), B3auMojencTBue Bojopoaa ¢ okcuaom menu (II)
(BO3MO>XHO HCIOJIb30BAaHUE BUIACOMATEPUAJIOB), HAOIIOJACHHE OOpPAa3IOB BEIIECCTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBaHUE OCOOCHHOCTEM PACTBOPEHUS BEIIECTB C
pa3JIUYHOM PACTBOPUMOCTHIO, TPUTOTOBJICHHE PACTBOPOB C OMNPEICIEHHOMN
MacCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOACKUCTBUE BOJBI C METAILUIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUJEOMATEpUAIIOB),



UCCJIEIOBAHUE O0pa3lOB HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJI0ICHUE U3MEHEHHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IIEJIOYEH,
u3ydyeHue B3aumojeiicTBus okcuga menu (II) ¢ pacTBopoM cepHOM KHUCIOTHI,
KUCJIOT C METaulaMH, pPEeaKkUWi HEUTPAIN3aLUH, ITOJYYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHUM, BBITECHEHHWE OJHOI0 MeTajula APYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCHEPUMEHTANIBHBIX 3a/ad MO0 TeMme «BaxkHeillmue Kiacchl HEOPraHUYECKHUX
COEIMHEHUI.

Iepuoanuecknit 3axkoH u Ilepuoaumyeckass cucreMa XHUMHYECKHX
iemMenToB JI. M. MenpeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBAA3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbLHbIC PEAKIMHU

[lepBble TOMBITKM KIACCU(PUKAIIMKU XUMUYECKUX djemMeHToB. [loHsitne o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMEIbHBIE METaJUIbI,
rajioreHbl, HHEPTHBIE Ta3bl). DIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
U TUAPOKCUJIBI.

Ileprognyeckuii 3akoH. Ilepuoanueckas cucteMa XUMUYECKHUX 2JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuonnas u  JUIMHHONEpUoAHass  (HOpPMBI
IIepuonnueckoit cucrembl xumuueckux iemeHToB 1. . Menneneesa. [lepuonasr
u rpynmbl. OHU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIIBI DJIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX sifiep. M3oTonbl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0OYeK aTOMOB TMepBbIX 20 XUMHUYECKUX DIIEMEHTOB
[lepnogmueckon cucremnl [[. 1. MenaeneeBa. XapakTEpUCTUKA XUMHYECKOTO
3JIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoi cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTM WM3MEHEHUS pajJnyca aTOMOB XWUMHUYECKHUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB I10 IPYyNIIaM U IEPUOJAM.

3nauenue [lepuoanueckoro 3akoHa u [leproanyueckoil CUCTEMbI XUMUYECKUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W npaktuku. [[. V. MenneneeB — yd€Hbld U
IpaKIaHUH.

Xumuyeckass cBA3b. KoBajeHTHast (MOJIIpHAss W HEMOJISIpHAs)) CBS3b.
DNEeKTPOOTPUIATETbHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenbp  okuciieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Iponecchbl OkuceHns U BOCCTaHOBIEHNs. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3lOB BELIECTB METAUIOB UM HEMETAJUIOB, B3aUMOJCHCTBUE
TUAPOKCHAA LHMHKA C pacTBOPaMHM KHCJIOT M IIEJIIOYEH, MPOBEICHUE OIIBITOB,
WUIKOCTPUPYIOIIMX ~ NPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropenue, peakiy pas3ioKeHHs], COSTUHEHU).

Mexcnpeomemmnoie ceasu



Peanuzanys MeXNpeaMETHBIX CBS3€M INPU HM3YYCHHMM XUMHH B 8 Kiacce
OCYILECTBIISIETCSl 4YE€pe3 HCIOJb30BaHUE KaK OOIIMX eCTECTBEHHO-HAayYHBIX
NOHATUH, TAK W NOHITHUM, SBISIOIUXCS CUCTEMHBIMU JUIS OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO1ue ecTeCTBEHHO-HAYyYHBIE TOHATHSA: HAYYHBINA (DaKT, TMIOTE3a, TEOpHs,
3aKOH, aHaJlu3, CHUHTE3, KilacCU(UKAIMsA, TIEePUOJUYHOCTb, HaOIIO/ICHNUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEINb, SIBJIICHHE.

@usuka: Marepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHJ,
M30TOIIBI, PaJUOAKTUBHOCTD, MOJIEKYJA, JJIEKTPUUYECKUM 3apsJl, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEIECTBA, ra3, (PU3UYECKHe BEIUYMHBI, €IMHULIBI
U3MEPEHHUsI, KOCMOC, IUIAaHETHI, 3B€3/1bl1, CoNHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpPANbl, TOPHBIE MOPOJBI,
ITOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BeimecTBo U XuMH4YecKasi peakuus

Ileprognyeckuii 3akoH. Ilepuoanueckas cucreMa XMMUYECKHUX 2JIEMEHTOB /1.
. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUM CBOMCTB
XUMHYECKUX DJJIEMEHTOB IEPBBIX TPEX MEPUOAOB, KaausA, KAIbIUA U HX
COCIMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM JJIEMEHTOB B Ilepmogmyeckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BemecTBa: BHIBI XUMHUYECKOW CBSI3U. THIBI KPUCTAIIMYECKUX
PEWETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanus u HOMEHKJIATypa HEOPraHMYECKHX BELIECTB. XUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIacCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanysa XuMUYecKkux peakuuid Mo pa3andyHbIM MPU3HAKaM (110 YHUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIIOBOMY 3(PQeKTy, Io
U3MEHEHHUIO CTETEeHEN OKHUCICHHUS XMMHUYECKHX 3JIEMEHTOB, [0 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). JK30- U 3HIOTEPMHUUYECKUE PEAKLIUHU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOpaTUMBIX XUMHYECKUX peakiusx. [loHATHe 0 TOMOreHHBIX U TeTepOTreHHBIX
peakuusx. [lonstre o karamuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAKIUU U TMOJOKEHUE XUMUYECKOTO
paBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE  PEaKLMM,  JJIEKTPOHHBINM  OanaHc
OKHCIINTEIIbHO-BOCCTAHOBUTEIBHON peaxkuuu. CocraBnenue YpPaBHEHUMN



OKHCIIUTENIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIM C  HWCIOJb30BAaHUEM  METOJA
AJIEKTPOHHOTO OallaHca.

Teopus 3AEKTPONUTHUECKON TUCCOUUALMU. DIEKTPOJUTHI U HEIJIEKTPOJIUTHI.
Karnonel, aHMOHbI. MeXaHH3M JUCCOLMALIMM BELIECTB C PA3JHMYHBIMU BHJAMU
XUMUYECKOH CcBs3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakiiuun noHHOTO OOMeHa. Y CI0BUS MPOTEKAHUS PEaKIUi HOHHOTO OOMEHa,
MOJHBIE M COKpAIIEHHbIE HMOHHBIE YypaBHEHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBAHMM W cOJe€il B CBETE€ MPEICTAaBICHUH 00 BIEKTPOJUTUUECKON
nucconuanuu. KauectBeHHbIe peakiiuy Ha HOHBL. [IoHATHE O THIPOIIU3E CONEi.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEISIMH KPUCTALNIMYECKUX PEHIETOK HEOPraHMYECKUX
BEUIECTB — METAJUIOB U HEMETauIOB (rpaduTa M anamasa), CIO0XKHBIX BEIIECTB
(xopuaa HaTpus), UCCIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peakiHu
OT BO3JICUCTBHS Pa3IUYHBIX (DAKTOPOB, MCCIECIOBAHUE IIIEKTPOIPOBOJHOCTH
pacTBOpPOB BEIIECTB, MpoOLEcca JUCCOLMALMM KHCIOT, IIEIOYed U  COoJIed
(BO3BMOXKHO  MCIIOJIb30BAHME  BHJIEO MAaTE€pUaloOB), NPOBEIACHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MpPU3HAKW  MPOTEKaHWs  peakuuid HMOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHHE BObI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUui
(ropeHue, peakluuu pPas3oKEeHUsI, COCIMHEHUs), paclo3HaBaHUEe HEOPraHMYEeCKHX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEAaKLUUM Ha HOHBI, pEIICHUE
HKCIIEPUMEHTAJIbHBIX 3a]1a4.

Hemertanibl U MX coeinHEeHUSA

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (U3MUECKHue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XWUMHUYECKHE CBOWCTBA HAa MpUMEpe  XJjopa
(B3aMMOJEHCTBUE C METalJlaM{, HEMETaUlaM{, IIeJIo4aMH). XJIOPOBOJOPO/I.
ConsiHast KucioTa, XUMUYECKHE CBOMCTBA, IMOJy4YEeHHE, NMpUMeHeHue. [lericTBue
XJIOpa W XJOpPOBOJOPOJA HAa OpraHM3M 4YelOBeKa. BakHelmme XJIOpuabl U X
HaXO0XKJEHUE B IPUPOJE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYeCKue CBOMCTBa cepbl. CepoBOAOPO, CTpoCHHE, (HU3HUYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTENN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, Qu3nueckue W XUMHUYECKHE CBOWMCTBa (00mIME Kak
NpEeACTaBUTENSl Kjacca KHCIOT W crneurduyeckue). XHUMUYECKHE pPEaKIuH,
JeXallue B OCHOBE MPOMBIIUIEHHOTO CHoco0a MOJY4YeHUS CEPHOM KHUCIOTHI.
[Ipumenenue cepHoil KUCIOThL. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAS PEaKIIMs Ha



cynbdar-uoH. HaxoxnaeHue cepbl U €€ COEIUHEHHM B TMPHUPOJIC. XHUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIeH cpeabl COCIUHEHHUSIMU Cepbl (KUCIOTHBIE JOXIIH,
3arpsi3HEHKE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OOmast xapaktepucTuka 371eMeHTOB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTENIEHU OKHUCIEHHUS. A30T, pacnpoCTpaHEHHUE B MPUPOJIE,
dbusnyeckue U xumMuueckue cBoiictea. KpyroBopor azora B npupojae. AMMHAK, €ro
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOMyuyeHue U npuMeHenue. Cou aMMOHUS,
X QU3NYECKUEe U XUMUYECKHAE CBOWCTBA, MpUMEHEeHHE. KadecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJydeHHE, (U3MYCCKUE U XHUMHYCCKUE
cBOMcTBa (0OIIME Kak TMPEACTaBUTENSl Kiacca KHUCIOT U crneruduyueckue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KadyeCTBE MHHEpAJIbHBIX
ynoopeHuil. XuMru4ecKoe 3arpsi3sHeHUE OKPYKaIoIIel Cpe/ibl COSTMHEHUSIMHU a30Ta
(KUCIIOTHBIE MOXIW, 3arpsi3HEHUE BO3Ayxa, MOYBBI W BoA0EMOB). Docdop,
altoTponHele Moaudukanuu (ochopa, (uU3MUECKHE U XUMUYECKHE CBOMCTBA.
Oxcun docdopa (V) u bochopHas kuciaora, PU3MIECKUe U XUMHUIECKHUE CBOMCTBA,
nosyuerue. Mcnons3oBanue GocdaroB B KauecTBE MUHEPAIBHBIX YI00OPEHUM.

O6mast xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHUW  OKUCICHMS.  YTJIEpoHd,  auIOTPOIHBIE
Moau(dUKALUKM, paclpoCTpaHEHWEe B NpUpoae, (U3NYECKHE U XUMHUYECKHUE
cBoiicTBa. AncopOrus. Kpyrosopot yriepoaa B npupoje. OKcuabl yriaepoja, ux
buznueckue W XUMUYECKHE CBOKCTBA, JCHCTBME HA JKUBBIE OPraHU3MBI,
MOJyYeHUEe U TMPUMEHEHUE. DKOJOTUYECKHE MTPOOJEMBbI, CBA3aHHBIE C OKCHUJIOM
yriaepoaa (IV), rumore3a riao0anbHOTO TOTEIJIEHUS KIUMaTa, MapHUKOBBIN
s dekt. YronpHas KuciaoTa U €€ coyu, uX Pu3nuecKkue U XMMHUYECKHUE CBOMCTBA,
MoJIydeHHUe W mpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO3SMCTBE.

[lepBoHauanbHbIC MOHITUS 00 OPTraHUYECKUX BEIIECTBAX KAK O COSTUHEHUSIX
yraepojia (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTAaHOJI, TJIMIEPUH, YKCYCHAs KUCTIOTA).
[IpupogHbie HMCTOYHUKHA YTIIEBOJAOPOAOB (yroib, NPUPOAHBIA Ta3, HEDTH),
MPOAYKTHI WX TepepaboTku (OCH3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsaTre 0 OMONOTUYECKH BaKHBIX BEIIECTBAX: XKUPaX, OCIKax, yriieBoaax — U ux
ponM B OKM3HM 4eJoBeKa. MarepuaibHOe €IMHCTBO OpPraHUYeCKUuX W
HEOPTaHWYECKUX COCTMHCHUU.

KpemHunii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJNYYCHHE W
npuMenenue. CoenuHeHus KpeMHHsi B mpupoje. OOuiue mnpejcTaBieHus 00
okcunie kpemaust (IV) u kpemaueBoi kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
OBITY, B MPOMBIIIJIEHHOCTU. BaxkHellne CTpOUTeNbHBIE MaTepHasbl: KepaMHKa,



CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiempl 0€30macHOrO HCIOJIb30BAHUS
CTPOUTENIBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

M3y4eHHE 00pa3ll0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
IPOBEJICHIE KaueCTBEHHBIX PEaKIMi Ha XJOPUA-UOHBI U HAOIIOJCHHE MPU3HAKOB
WX TIPOTEKAHMsI, ONBIThI, OTpa)Kallue (QU3NYECKHUEe M XHUMHUYECKHE CBOMCTBa
raJIOTEHOB M WX COEIUWHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAaKOMJIEHHE C oOpa3lamu XJOPUAOB (TalOTEHUAOB), O3HAKOMIIEHHE C
oOpasmamu  ceppl M €€  COCOIUHEHUSIMH  (BO3MOXXKHO  HCIOJb30BaHHE
BUJICOMATEPHAIOB), HaOIIOICHNE TIpoliecca OOYTIUBaHUs caxapa IO JIEHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, HW3y4YEHUE XUMHUYECKUX CBOMCTB
pa30aBIIEHHOMN CEpPHOM KUCIIOTHI, MPOBE/ICHNE KAaUeCTBEHHOM peakIuu Ha Cyibdart-
WOH W HaOJI0JeHUE NpH3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (PU3HMUYECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COECIAUHEHHH (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEPHATIOB), 00pa3aMu a30THBIX U (HOCPOPHBIX yIOOpEHUH, MOIydYEHNUE,
coOuWpaHue, pacro3HaBaHWE€ M M3YYCHHE CBONCTB aMMHUaKa, MPOBEJICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHue NMpu3HAKOB
UX IPOTEKAHHUsI, B3aMMOIEVCTBAE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YCHUE MoZEeNnen
KPUCTAJUIMYECKUX PEmETOK anmasa, Tpaduta, (yiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aACOPOIMM  PACTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YTIAEM U
YCTPOMCTBOM NPOTUBOra3a, MoJydyeHHe, COOMpaHue, paclio3HABaHUE U U3y4YEHUE
CBOMCTB YIJIEKMCJIOTO ra3a, IpOBEJICHUE KauyeCTBEHHBIX peaklUuil Ha KapOoHAT U
CUJIMKAT-UOHBl W W3yYECHHE NPU3HAKOB HUX IPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKLIMUEN CHIMKATHOM NPOMBIIUIEHHOCTH, PELUIEHUE SKCIIEPUMEHTAIBHBIX
3a7a4 1o teMe « BaxxHenme HeMEeTaIUIbl U UX COCIUHEHUS.

MetaJuibl 4 X COeIMHEHUS

OO01ast XxapakTepUCTHUKAa XUMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nosioxkeHuss B llepuommueckor cucreme xumuyeckux odnemeHtoB [J[. .
MenpeneeBa u ctpoeHusi aToMoB. CTpoeHHE MeTauioB. Merayuindeckas CBsi3b U
METAJIMYECKasi ~ KpUCTA/UIMUeCKas  pelI€TKa.  DJIEKTPOXUMHUYECKUU  pAll
HaIpspkeHU MeTaioB. OU3nyeckue U XMMUYECKUe CBOMCTBA MeTaiioB. OO1ue
CrocoObl Toy4eHus: MeTayioB. IloHATHE O KOpPPO3UM METAIJIOB, OCHOBHBIE
CrocoObl 3amuThl UX OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH32a) ¥ X MPUMEHEHNE B OBITY U IPOMBIIIICHHOCTH.

[Ilenounble MeTambl: nonoxkeHne B [leproanyueckoil cUCTEME XUMUYECKUX
anemeHToB /. 1. MennaeneeBa, cTpoeHUE UX aTOMOB, HAXOXKJICHUE B IPUPOJE.
dusnyecKkue U XMMHUYECKUEe CBOMCTBA (Ha mpuMmepe HaTtpus U Kanus). OKCUabsl 1



TUAPOKCUABl HATpusi W Kauus. [IpuMeHeHHWe IIEeNOYHBIX METAUIOB U HX
COEJIMHEHUM.

[[lenoyHO3eMENbHBIE METAJUIBI MarHWii M KaJbIUMH: TIOJIOKEHHE B
[lepnognueckon cucreme xuMuueckux sneMeHToB [[. M. MenneneeBa, crpoeHne
MX aTOMOB, HaXOXJIeHHE B Ipupojie. Pru3ndyeckre 1 XUMUYECKHE CBOMCTBA MarHus
U Kanpuusa. Baxueimue coeauHeHHs Kaiblus (OKCUJ, THUIAPOKCHI, COJIN).
JKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUSI.

AmmoMuHUN: TIoyiokeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKJIeHHME B npupone. Pusnyueckue u
XUMUYECKHUE CBOMCTBA aTtOMUHMSI. AM(POTEPHBIE CBOMCTBA OKCHIA U THAPOKCHIA
ATIOMHUHUSL.

Kenezo: nonoxxenue B llepruoauyeckoil cucteMe XUMUYECKHUX JIEMEHTOB /.
N. MeHnneneeBa, CTpOEHHE aroMa, HAaxXOXAeHHWe B mnpupoae. dusznueckue u
XUMUYECKUE CBOMCTBA kene3a. OKcH b, rTuapoKcHabl U coau xenesa (1I) u xenesa
(III), ux coctaB, CBOMCTBA U MMOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C oOpasllaMi METAUIOB U CIUIABOB, HMX (PU3UYECKUMHU
CBOMCTBaMH, HM3YyYEHHE PpE3YyJbTaTOB KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCH[A
KIbIIUSI W HATpus C BOJOM (BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPUAIIOB),
VICCJIEIOBAHUE CBOWMCTB KECTKOW BOJBI, MPOLECCAa TOPEHUS Kelle3a B KUCIOPOJE
(BO3MOXXHO  HCIOJB30BAHWE  BHUJAEOMATEPHUAIOB), MPU3HAKOB  MNPOTEKAHUS
KaueCTBEHHBIX PEAKIIMA HAa MOHBI: MarHus, KajblUs, aJIIOMUHUS, [IUHKA, JKeje3a
(1) u xeneza (III), meau (1I), HaOnrOAEHUE M OMUCAHUE MPOLECCOB OKPALLIMBAHMS
IJIaMEHU HWOHAMHU HaTpusl, Kaldusd MW Kaiublug (BO3MOXKHO UCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THAPOKCHUIA ATTFOMUHUS
Y TUIPOKCHUJIA IMHKA, PEIIEHHE SKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe «Baxknelme
METaJUIbl U X COCUHEHUS.

XuMHS M OKPYXKAKOLIAS cpeaa

BemectBa m Marepuanibl B ITOBCEIHEBHOM KHU3HM YeEJIOBEKa. be3omacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peaknuii B OwbiTy. [lepBas momMomib mpu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMHUYECKOE 3arpsi3HEHHE OKpy)Karoueh cpenbl (MpeaenbHas IomycTuMas
KOHIIEHTpalus Bemlects, nainee — [1/1K). Ponb xuMuu B pelieHnH 3KOJIOrMYECKUX
npo0aem.

Xumuueckuii IKCnepumenm:

H3ydeHue oOpaslloB MaTepUasioB (CTEKJIO, CIUIABBI METAJIJIOB, MOJMMEPHBIC
MaTepHabl).

Mestcnpeomemmnuie ceasu



Peanuszanus MeXNpeIMETHBIX CBSI3€M MpU W3YYEHHH XUMHUM B 9 Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOMINXCS CUCTEMHBIMH JJISI OTIEIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpUs, aHallM3, CHUHTE3, KJIacCU(pUKALMs, TEePUOAUYHOCTh, HAOIIOACHHE,
DKCIEPUMEHT, MOJICIUPOBAHUE, HU3MEPEHUE, MOJIEb, SBJICHUE, IMAPHUKOBBIN
3 (DEKT, TEXHOIOTHS, MAaTEPHUAITBI.

®dusuka: Marepus, aTroM, 3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH],
M30TOIbI, PaJUOAKTUBHOCTh, MOJICKYJa, 3JICKTPUYECKUM 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJTHUKH,  JTUDJICKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHME BELIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTh, KpUCTAILUINYECKAs
pemeTka, CIuiaBbl, (PU3NYECKUE BEIUYUHBI, €IUHUIBI W3MEPEHUS, KOCMUYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: dorocunTes, npixanue, Ouocdepa, IKOCUCTEMA, MHUHEPATHLHBIE
yI00pEeHHS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHBIEC BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMIAEMBbIE, TOILIUBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBHI

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
oOpa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4eOHOU H
BOCHUTATEIILHON JEATEIBHOCTH B COOTBETCTBUM C TPAJIUIIMOHHBIMU POCCUMCKUMU
COLMOKYJIbTYPHBIMA M JYXOBHO-HPAaBCTBCHHBIMU IIEHHOCTSIMHU, TPHUHSATBIMU B
oOIecTBe MpaBUJaMd W HOPMaMHU TIOBEJEHUS M CIOCOOCTBYIOT IIpOIleccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AIMK 00yUYaIOIIUXCS.

JIM4HOCTHBIE  pE3yNbTaThl  OTPaXalOT  TOTOBHOCTh  OOYYaIOIIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WTHBHBIX [IEHHOCTHBIX OPHUEHTAIUA W
pacIIMpPEHUE OIbITA ICITEILHOCTH HA €€ OCHOBE, B TOM UHCJIE B YACTH:

1)maTpMoT4ecKOro BOCIMTAHUA:

LIEHHOCTHOI'0 OTHOLIECHUSI K OTEYECTBEHHOMY KYJBTYPHOMY, HCTOPUYECKOMY
Y HAy4YHOMY HACJIEAUI0, NOHMMAaHUs 3HAYEHUs] XMMHUYECKOM HAayKd B IKU3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HH(pOpMaIUe o
MEPEIOBBIX JOCTHXKEHUSX M OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2)rpaskaIaHCKOro BOCIIUTAHUSA:

MPEJCTABJICHUS O COLUMAIBHBIX HOPMAax M MPABWIAX MEXKINYHOCTHBIX
OTHOIIICHUHN B KOJIJIEKTHUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTU B OOILECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATEeNbCKOM, TBOPYECKOM W APYrMX  BHJAAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOM MEATENbHOCTH TMpU
BBITIOJIHGHUU YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBIMOJHEHUN XUMHUYECKUX
AKCIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecCe€ HITOM Y4YeOHOW NeSITENBbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IMIOBEAECHHE W TIOCTYIIKM CBOMX TOBApUIIEH C MO3UIMUU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUSI TTOCIEACTBUM ITOCTYIIKOB;

3)IIEHHOCTH HAYYHOT'0 MO3HAHUA:

MHPOBO33PEHUYECKHE TIPEJICTABICHHUSI O BEIIECTBE M XMMHUUYECKOW PEaAKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U COCTABISIOLINE
OCHOBY JIJII TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPaA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOABI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

M03HABATEIbHBIE MOTHUBBI, HAITPABJICHHBIE HA MOJIYYEHHE HOBBIX 3HAHHM IO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUM,
MO3HABATENIbHON, WH()OPMAIMOHHOW M YHUTATEIbCKOW KYJIbTYpPhI, B TOM YHCIIE
HAaBBIKOB CaMOCTOSITEIbHOH pa0OThl C Y4YEOHBIMH TEKCTaMH, CIPABOYHON



JUTEPATYPOH, JIOCTYNHBIMU TEXHUYECKHUMH CpeACTBaMU HH()OPMAIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI0O0O03HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  caMO0Opa30BaHUIO, TMPOEKTHOW U  HMCCIEIOBATEIbCKOM
JEATEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBJIECHHOCTU U YPOBHSA OOy4E€HUS B
JaJIbHEHIIIEM;

4)popmMupoBaHUA KYJIbTYPbI 310POBb:

OCO3HAHHUE IICHHOCTH KW3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3IOpPOBBIO, YCTAaHOBKM Ha 3J0POBBIN 00pa3 >KM3HHU, OCO3HAHUE TMOCIEACTBUUA U
HETPUATUE BPETHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJIs, HAPKOTUKOB, KypeHUs),
HEOOXOJAMMOCTA COOJNIOJIEHUs TIpaBUi OE30MacHOCTH TMpPU  OOpaIllleHUU C
XUMUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

S)Tpy10BOro BOCIIMTAHMS:

MHTEPEC K MPAKTUYECKOMY M3YUYCHUIO Tpoeccril U Tpyaa pa3IuyHOro poja,
YBaXEHHUE K TPYAy M pe3yibTaTaM TPYIAOBOM IEATEIBHOCTH, B TOM YHCIIE Ha
OCHOBE TMPUMEHEHHUs TMPEJAMETHBIX 3HAHUW MO0 XUMHUHU, OCO3HAHHBIA BBHIOOD
WHUBUyaJIbHON TPAEKTOPUU MPOJOHKEHHUST 00pa30oBaHus C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcHenHon npo(eccuoHaaIbHON IeSITENHbHOCTH U Pa3BUTUS HEOOXOJUMBIX YMEHHU,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHAIBHON CPEJIE;

6)3K0,10r14eCKOro BOCIIUTAHMS

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIICHHE K MPUPOJAE KaK HCTOYHHKY
KU3HHU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, TOHUMAaHUE LIEHHOCTU 3JI0POBOTO U
O0e3omacHoro oOpa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3MYEeCKOMY M TICUXHMYECKOMY 370pPOBBIO, OCO3HAHHE IEHHOCTH COOJIIOICHUS
npaBui1 0€30MAaCHOTO MOBEEHUS TTPU padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUSIX,
YTPOXKAIOIINX 30POBbIO U KU3HU JIFOJEH;

CIIOCOOHOCTH MPUMEHSTH 3HAHMS, MOJIydaeMble MIPU U3YUYEHUU XUMHH, JJIS
pELICHUs 3a/1a4, CBSA3aHHBIX C OKPY’KAIOLIEH MPUPOJHOU CPEIOH, ISl MIOBBILIEHUS
YPOBHSI  DKOJIOTUYECKOW  KYJbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEeM M TMyTeH UX peIIeHUs MOCPEACTBOM METOJOB XUMUH,
AKOJIOTUYECKOTO MBIIIJICHUs, YMEHHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIBLHOM,
KOMMYHUKAaTUBHOMN U COLMAIIBHOW MPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATDBI

B coctaBe MeTanpeAMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAUYMMBIC JIA
dbopMUpOBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHIINI, TUTIOTE3a, GaKT, CUCTEMA, MPOIECC, IKCIEPUMEHT U JIPYroe.), KOTOpbhIe
UCIIOJB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MIpeAMETax M IO3BOJISIOT Ha
OCHOBE 3HaHWU M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O IICJIOCTHOU



HAy4YHOM KapTHUHE MHpA, U YHUBEpCaJIbHbIE yueOHbIE IeUCTBUS (IT03HABATENIbHbIE,
KOMMYHUKATHBHBIC, PETYJISATHUBHBIC), KOTOphIE 0OecneunBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIAHUPOBAHUIO M OCYILECTBICHUIO Y4EOHOU
JEATEIIbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe J1eiicCTBUS

Ba3oBble JJoruueckue JelicTBUA:

YMEHUSI MCIOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWM: PACKPBIBATh CMBICI XMMHUYECKHX TMOHATHNA (BBIAEIATh WX XapaKTePHBIE
MIPU3HAKHN, YCTAaHABIMBATh B3aMMOCBS3b C JIPYTUMU TIOHSTHIMH), UCIIOJIB30BAThH
TIOHATHS JIJIs1 OOBSICHEHUS OTJEIBHBIX ()aKTOB M SBJICHHM, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKAIMKU XUMHUYECKUX BEIIECTB M XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUYUHHO-CIICJCTBEHHBIE CBS3U MEXKIY OOBEKTaMH H3YyYCHUS,
CTPOUTH JIOTHYECKHE PACCYXACHUS (MHAYKTUBHBIC, NCTYKTUBHBIC, 110 aHAJIOTHN),
JieaTh BBIBOJIBI M 3aKITFOUCHHS,

yMEHUE TMPUMEHSTh B TIPOlLlECCe TO3HAHUA TOHATHS (MPEAMETHBIE U
MeTarpeIMETHbIC), CHMBOJIUYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEMbI€ B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICJIbHBIC TTPEICTABICHUS —
XUMHUYECKUN 3HAK (CHMMBOJ DJIEMEHTa), XUMHuYeckas (opmylia W YypaBHEHUE
XUMUYECKON PEAKIIUU — MPH PEIICHUN YIeOHO-TTO3HABATEIBHBIX 3a7a4, ¢ YIETOM
ATUX MOJICTBHBIX MPECTABICHUN BBISBISITH U XapaKTEPU30BATh CYIIECTBEHHbBIC
MPU3HAKH U3YYaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUECKUX PEAKIUH,
BBISIBIIATH  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CICACTBEHHBIC CBS3U U
MPOTUBOPEYHS B M3YIACMBIX TIPOIIECCAX U SIBJICHUSX.

ba3oBble uccienoBaTelbcKme 1eiiCTBUSL:

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIPOCH B KAaue€CTBE WHCTPYMEHTA
MO3HAHUSA, a TaKKe B KAayeCTBE OCHOBBI i (POPMUPOBAHHUS THUIIOTE3BI TIO
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKICHUN;

MPUOOPETEHUE ONbITa IO TUIAHUPOBAHWIO, OPTaHU3ANMH W TIPOBEICHUIO
YYEHHUYECKUX JKCIIEPUMEHTOB, yMEHHWE HaOmomaTh 3a XOJOM Ipoiiecca,
CaMOCTOSATEILHO MPOTHO3UPOBATH €0 Pe3ysbTar, (PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEAEHHOTO OTbBITA, HCCIICIOBAHUS, COCTABIATh OTUET
O MpoJIeNIaHHOM padoTe.

Pabora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGPOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPECTABICHUS, TOTydaeMyl0 U3 Pa3HbIX UCTOYHHKOB
(HaygHO-TIOMyJIIpHAsT JIMTEpaTypa XUMHUYECKOTO COJEpXKaHUSA, CIPAaBOYHBIC
nocoOus, pecypcsl MHTepHETa), KPUTHYECKH OIICHHUBATH IPOTHUBOPEUYHMBYIO M
HEJIOCTOBEPHYIO MH(POPMAITHIO;



yMEHUE NMPUMEHSTh Pa3Iu4yHble METObl U 3alpOChl MPU MOUCKE U OTOOpE
uH(MOpPMAIUU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7]a4 ONPE/IEIEHHOTO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBIIQJICHUE KYJIbTYPOU aKTUBHOTO MCIOJIb30BAHHUS PA3IMUHBIX TOUCKOBBIX CHUCTEM,
CaMOCTOATENILHO BHIOMPATh ONTUMANIBHYIO (hOpMY TpeacTaBieHus] HHPOpMaAIUU U
WUTIOCTPUPOBATh pEIlIaeMble 3aJaud  HECJIOKHBIMU CXeMaMH, JharpaMmmamu,
npyrumu popmamu rpauKu U UX KOMOWHAIUSIMU;

YMEHHE HCIIOJIb30BaTh U AaHAJIM3MpOBaTh B IIpolecce Y4YeOHOH W
UCCIIEIOBATENLCKON NIeATEIbHOCTH HMH(POPMAIMIO O BIUSHUHU MPOMBIIUICHHOCTH,
CEJIbCKOI0 XO3MCTBA M TPAHCHOPTa Ha COCTOSIHME OKpYXKarolled HpHUpPOIHOM
Cpelbl.

KoMMyHHKAaTHBHBIE YHHBePcaIbHbIe YueOHbIe JeliCTBHUS:

YMEHHUs 3aJlaBaTh BOINPOCHI (B XOJ¢ Juamora W (WiM) JIHUCKYCCHUHU) TIO
CyLIeCTBY  OOCyXJaeMol  TeMbl, (OpPMYJIUpOBaTh CBOU  IPEIJIOKECHHUS
OTHOCHUTEJILHO BBINIOJHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHMSI ~ IPEIACTaBIATh  IMOJYYEHHBIE  pe3yJbTaThl  [103HABATEIbHOU
JESTEIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JelaTh MPE3CHTALUIO
pPE3YNbTATOB BBINOJHEHUS XMUMHYECKOTO IKCIEPUMEHTa (J1a00paTOPHOrO OMBITA,
1abopaTopHOI pabOTHI IO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MTPOCKTA);

YMEHHSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEJIbHOM W MCCIENOBAaTEIbCKOM  JAESATENIBHOCTH  MNpPU  pPELICHUU
BO3HMKAIOIIMX NpOoOJeM Ha OCHOBE Y4yé€Ta OOIIMX WHTEPECOB M COIJIaCOBAHUS
no3unuii (00CyXIeHuss, OOMEH MHEHHMSIMH, «MO3TOBBIC HITYPMBI», KOOPIWHAIUS
COBMECTHBIX JICWCTBUH, OIpelIeJeHHe KpPUTEpUEeB IO OLIEHKE KauyecTBa
BBITNIOJIHEHHOM paboThl U JpyTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS:

YMEHUE CaMOCTOSTENIbHO ONPEEsITh LENH JEATebHOCTH, MIaHUPOBATh,
OCYILIECTBIISITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeILHOCTD, BRIOUpaTh Harbosee 3pdeKTUBHBIC CITOCOOBI pelieHusT yUeOHbIX U
MO3HABATEJIbHBIX 33Ja4, CaMOCTOSITEIbHO COCTaBISATh WJIM KOPPEKTUPOBATH
[IPEUIOKEHHBIM  QJITOPUTM  JCHUCTBUUA [PU BBIIIOJHEHUM 3aJaHUM C Yy4ETOM
MOJTyYeHHUs] HOBBIX 3HAHWU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKITUSX,
OLICHMBAaTh COOTBETCTBUE IMOJIyUEHHOTO pe3yjbTaTa 3asBJICHHOW LEIH, YMEHHUE
UCIIOJIb30BaTh U AaHAJTM3UPOBATh KOHTEKCTHI, IIPe/IjlaraéMble B yCIIOBUH 3aJaHUM.

MNPEIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMEeTHBIX pPE3yNbTaTOB IO OCBOCHHUIO 00s3aTEIbHOrO
CoJlep KaHMs, YCTAHOBJIEHHOrO JaHHOM ¢enepaibHOM paboyeil mnporpaMMon,
BBIJICTISIIOT: OCBOCHHBIE OOYYAlOIIMMKCS HAay4HbIE 3HAHUS, YMEHHUS U CIIOCOOBI



JNEWCTBUM, BHUABl JESITEIBHOCTH IO IOJYYEHUIO HOBOTO 3HAHHWS, €ro
UHTEpHpEeTaluy, MNpeoOpa3oBaHUI0 W MPUMEHEHUIO B PA3IMYHBIX YYEOHBIX H
HOBBIX CUTYAaIUsIX.

K xoHiy 00yueHus B 8 ki1acce npeaMeTHbIe pe3yJibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YUIAIONITUXCS YMCHHUIA:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHUW: aTOM, MOJIEKYJa,
XUMUYECKUN DJIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(oHOpOIHAsT M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJIIpHAsE Macca, KOJMYECTBO BEIECTBA, MOJIb, MOJISIpHas Macca,
MaccoBas JIOJIsl XUMUYECKOTO 3JIEMEHTa B COSTUHEHUH, MOJISIPHBINA 00BEM,
OKCHUJI, KHCIIOTA, OCHOBaHUE, COJb, 3JIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(pUKAIUs pPEeaKIui: peakiuu
COCIMHEHUS, PEaKIMU pPa3JIOKEHUs, PEaKIMU 3aMelIeHUs, peaKuu
0OM€Ha, 3K30- U SHJOTEPMHUYECKHE PEAKIIMH, TEIIIOBOU 3P (EKT peakiuu,
AIpO aTOMa, JJIEKTPOHHBIM CJOW aroma, aTOMHasi OpOHUTalb, PagUyC
aToMa, XUMHUYECKasl CBS3b, MOJSPHASA U HEMOJSpPHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBSA3b, MOH, KATHOH, aHWOH, PAacCTBOpP, MAaccoBas JOJs BEIIECTBa
(TpolieHTHAs! KOHIICHTPAIlUs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH U
MPUMEHSTH 3TU NOHATHUS MPU ONMKUCAHUY BELIECTB U UX MPEBPALLICHUIA;

e HCIOJBH30BAaTh XHWMUYECKYIO CHUMBOJHMKY JJIS COCTaBJCHHUS (HOPMYT
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUIA;

e OIpENENSATh BAJIGHTHOCTh ATOMOB DJIEMEHTOB B OMHAPHBIX COCIUHECHUSIX,
CTENCHb  OKHUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACcCy COEAMHEHUN 10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAs W HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSIX;

e packpbiBaThb cMbIci [lepuoanueckoro 3akona J[I. WM. Menaeneena:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoanueckoil cucreme,
3aKOHOB COXPAHEHMSI MAacChl BEUIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOTO YY€HUs, 3aK0oHa ABOTajpo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ilepuoauueckoit
CUCTEMbl XHUMHMYECKHUX OJJIEMEHTOB: pa3iaudaTh IMOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mobounas noarpynna (b-rpymnma)y, Mansie u
OOJIbIIIME TIEPUOJIbI, COOTHOCUTH OOO3HAUCHUS, KOTOpPhIE HMEIOTCS B
tabnune «llepuoanueckass cucteMa Xumudeckux osyemeHToB [[. U.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, oOllee Yucio 3IeKTPOHOB
U pacrpeesieHue UX M0 3JIEKTPOHHBIM CJIOSIM);

KJ1acCU(UIIMPOBATh XMMUYECKHE 3JIEMEHTHI, HEOPraHUYECKUE BEIECTBa,
XUMHUYECKHE peakuud (10 YUCIy U COCTaBy YYAacTBYIOLIUMX B pPEAKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHUE CBOWMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJITBEPIK/IAsi OMMCAHUE TPUMEPAMU MOJIEKYJIIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINN;

IIPOTHO3UPOBATh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYE€CTBEHHOIO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX MPEBpAlICHUA B
Pa3JIMYHBIX YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYKO MAacChl
BEILIECTB, MAaCCOBYIO [OJII0 XHMHYECKOTO 3JIeMEHTa 10 (opmyIe
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEAKIUU;

MPUMEHSTh OCHOBHBIE OIEPALMM MBICIUTENBHON AEATEIbHOCTA — aHaJu3
U CHHTE3, CpaBHEHHE, 0000IlIeHHEe, CHUCTEMAaTHU3allMIo, KiIacCu(UKaluio,
BBISIBJICHUE TMPUYUHHO-CJICACTBEHHBIX CBSI3€M — MJI M3Yy4YCHUS CBOWCTB
BEIIECTB U XUMHUYECKUX PEaKIHM, €eCTeCTBEHHO-HAYYHBIE METOJIbI
MO3HAHUA — HAOJIOJICHHE, W3MEpPEHHEe, MOJEIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

CIENOBAaTh  TMpaBWjaM  MOJIb30BaHUS ~ XUMHUYECKOW  MOCYyIOW |
Ja00paTOpPHBIM  O0OpYJOBaHMEM, a TaKXKe IMpaBWIaM OOpAIlCHUS C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSIMU TI0 BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYEHUI0O U COOMPAHUIO
ra3oo0pa3HbIX BELIECTB (BOAOPOJAa M KHCIOpPOJAA), TPUTOTOBIICHUIO
pPacTBOPOB C OMPEACTEHHON MacCOBOM J0JIEM PaCTBOPEHHOTO BENIECTBA,
IJIAaHUPOBATh M MPOBOJUTH  XUMHUYECKHE  AKCHEPUMEHTHI MO
pacIlio3HaBaHHUIO PACTBOPOB HIEIOUYEH U KUCIOT C OMOIIbI0 MHIUKATOPOB
(;makmyc, henondTarenH, METHIIOPAHXK U APYTHE).

K koniy oOyuenus B 9 kiacce npeMeTHbIe pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICI OCHOBHBIX XUMMYECKUX MOHATHUM: XUMHUYECKUU
JJIEMEHT, aTOM, MOJIEKyJla, HMOH, KaTUOH, aHUOH, IIPOCTOE BELIECTBO,
CJI0KHOE BEIIECTBO, BAJCHTHOCTb, DJJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl peaKiusi, XUMUYecKas CBs3b, TEIUIOBOU 3(PdeKT
peakuuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJIMTUYECKAsT IUCCOLMALMS, PEAKLUU HOHHOIO
oOMeHa, KaTajau3aTop, XUMHUYECKOE€ paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE PEaKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHCIEHHE W  BOCCTaHOBJICHHUE,
aIIOTponus, aM(pOTEPHOCTh, XUMHUYECKas CBsA3b (KOBAJICHTHAas, MOHHAs,
METAJIMYEeCKas), KpUCTAIMYECKass penieTka, KOppo3usi METaJlIoB,
CIUIaBbl, CKOPOCTh XUMHYECKOW peakluu, TMpeaebHO JOMyCTUMas
koHueHtpanus [IJIK BemniecTna;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX TMOHATHU U
MPUMEHSITH 3TU OHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCITOJIP30BAaTh XUMHUYECKYI0 CHMBOJIMKY JUIS COCTaBJICHHS (HOPMYT
BEIIECTB U YPABHCHUN XMUMHUYECKUX PEAKIUN;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX pA3IUYHOTO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K
ONpeNeNEHHOMY KJIACCY COEOUWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBsi3W (KOBaJCHTHAs, WOHHAs, MeETaUIMYecKas) B HEOPraHUYECKUX
COCIIMHEHUSX, 3apsiji MOHA M0 XUMHUYECKON (QopMylie, XapaKkTep cpelbl B
BOJIHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUITMYECKON
PELIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cmbica Ilepumoamueckoro 3akona [[. M. MeHnneneeBa u
JIEMOHCTPUPOBATh €ro IOHMMaHUE: OIUCHIBAaTh U XapaKTepHU30BaATh
tabnuunyio Gopmy [lepuoanueckoil cUCTEMbl XUMHYECKHX 3JIEMEHTOB:
paznuyaTh TOHATUSA «rJaBHas noxarpymnmna (A-rpynma)y U «mobodHas
noarpynna (b-rpynma)», manbsie W OOJbBIIME MEPUOIBI, COOTHOCUTH
0003Ha4YeHUsI, KOTOpPhIE MMEIOTCS B TMEpUOJUYECKON Tabnuie, ¢
YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHHMSI  aTOMOB  XMUMHUYECKHUX
JIEMEHTOB (COCTaB W 3apsia  sjapa, oOIee 4YUCIO DJICKTPOHOB M
pacnpeneiieHue WX TI0 DJEKTPOHHBIM CIIOSIM), OOBICHATH OOIIUe
3aKOHOMEPHOCTH B HM3MEHEHHHM CBOMCTB SJIEMEHTOB M MX COCIUHECHUI B
npejenax MajiblX MEPUOJIOB U TJIaBHBIX MOATPYMI C YUYETOM CTPOEHUS HX
aTOMOB;

KJacCU(UIMPOBAaTh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOIIMX B pEaKIUU
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO0 M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XUMHUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHEIUPUICCKUE XHUMHYECCKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJATBEPKIAs OMNHUCAHUE
NpuUMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIINM;

COCTaBJISAITh YPAaBHEHUS DJIEKTPOIUTHYECKOW JTUCCOLMAIIMU  KHUCIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKLIUA HOHHOTO



oOMeHa, YypaBHEHHS pEaKIui, TMOATBEPKAAIINX CYIIECTBOBAHUE
TCHETUYCCKON CBSI3U MEXK/y BEIECTBAMH Pa3IMIHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTENIBHBIX  PEAKITHA
MOCPEACTBOM COCTaBIICHUS SJIEKTPOHHOTO OajaHca STUX PEeaKIuii;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHSI,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX IMPEBPAIICHUN B pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JIOJII0 XUMHYECKOTO JJeMEeHTa 1o (opmyie
COEMHEHMSI, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEaKInu;

cOONIOJaTh  MpaBUja  MOJIB30BAHUS  XMMHUYECKOW  MMOCYylIOW U
7a00paToOpHBIM  O0OPYJIOBAaHMEM, a TaKXe INpaBujia oOpalieHust ¢
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSAMH II0 BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpAHHUIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIIEKUCIIOTO Tra3a);

OPOBOJUTh  PEAKIMM, TOATBEPXKIAIOIMIME  KAYECTBEHHBIM  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPHUA-, OpOMUSI-,
uonuI-, KapOoHart-, ¢ocdar-, cuiamkar-, cyiabdar-, TUAPOKCH]I-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PacTBOpPaX HEOPTAHMUECKUX BEIECTB;

MIPUMEHSATH OCHOBHBIC OTEPAIlMH MBICITUTEIBHON JEATEILHOCTH — aHAJH3
U CHHTE3, CpaBHEHHE, O0O0O0OIlEHHE, CHUCTEMATU3aIMI0, BBISIBJICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — I W3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX pEaKlUid, €CTeCTBEHHO-HAy4YHbIE METOJbl TIO3HAHUS —
HaOMIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIIEPUMEHT (pealbHbIA H
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanuecTBo yacos
Ne HaumeHoBaHue pa3jiesioB U deKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJubHbie IIpakTH4eckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pasznea 1.IlepBoHavyanbHble XUMHYECKHE TIOHSATHS
XuMusi — BaKHas 00J1acTh

11 €CTCCTBO3HAHUS U 5 ’ bubmuoreka [IOK

) MPAKTUYECKOU JI€SITEIIbHOCTH https://m.edsoo.ru/7f41837¢

YeJI0BeKa

12 BemecTBa 1 xuMu4eckue 15 | bu6nmorexa LIOK

) peakuuu https://m.edsoo.ru/7f41837¢c

Uroro no pazneny 20

Pa3nes 2.Bakneiimme npeacTaBuTe I HEOPraHUYECKUX BeleCTB
21 Boznyx. Kucnopon. Ilonstue 6 bubmuoreka [IOK

' 00 okcuaax https://m.edsoo.ru/7f41837¢
29 Bonopon. ITonstue o kucinorax g | bu6nunorexa LIOK

) U COJISIX https://m.edsoo.ru/7f41837¢c
)3 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmuorexa [IOK

' OCHOBaHUSIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIC KJIaCCHI 1 1 1 bubmuoreka [{OK

' HEOPraHMYECKUX COEAMHEHMM https://m.edsoo.ru/7f41837¢

Uroro no pazgeny 30

Paszgea 3.Ilepuoanueckuii 3axoH u Ilepuoguyeckas cucrema xummueckux 3jaemMeHToB /I. U. MenaeneeBa. CtpoeHue aToMoOB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE PC€aKIuu




Ilepronnueckuii 3aKOH U

31 [lepuonuueckast cucrema 7 Bu6muotexa [JOK
' XUMHUYECKUX 31eMeHTOB /l. 1. https://m.edsoo.ru/7t41837¢c
MenneneeBa. CtpoeHue aroma
XuMudeckas CBs3b.
39 0 . g bubnunoreka LIOK
) KHCTHTEIRHO- https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubmuoreka [IOK
Hroro no pasneiy 15 https://m.edsoo.ru/7f41837¢c
PesehBHOE BOEMS 3 bubnunoreka LIOK
eep p https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME




9 KUIIACC

KosauuecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3/esioB U TeM uudpoBbIie
Ne /i P Kourpoabnsie | Ilpakruueckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Pa3zgen 1.BemecTBO U XUMHUYECKHE PeaKIIUU
11 [ToBTOpEeHMEe U yriayonenue 3HaHUN 5 1 bubnuoreka [IOK
) OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHbIE 32aKOHOMEPHOCTH XUMHUECKUX 4 bubnnoreka [JOK
' peakuuin https://m.edsoo.ru/7f41a636
13 DNEeKTPONIUTHYECKAs TUCCOLUALIHS. g | | bubnnoreka [JOK
' XHMMHMYECKHUE PEAKIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3znen 2.HemeTaJJIBI M HX COeTHHEHHS
21 OO1m1ast xapaKTepUCTHKA XUMUYECKHX 4 | bubnuoreka [IOK
’ snemenToB VIIA-rpymimsl. ['anoreHsn https://m.edsoo.ru/7f41a636
OO61mas xapakTepruCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [TOK
) PYyTIBL. £-Cp https://m.edsoo.ru/7f41a636
COCITMHEHUS
OO01mmas XxapakTepruCTHKa XUMHUIECKUX
2.3 anemeHToB VA-rpynnsl. A3oT, pocdop u ux 7 1 bubmmorexa LIOK
' PYIHBL ’ P https://m.edsoo.ru/7f41a636
COCITUHEHUS
OO01mmas XxapakTepuCTHKa XUMHUIECKUX
2.4 anemeHToB [VA-rpynmel. Yriuepon u 8 1 2 bubmorexa HOK
' ) PYIHBL. S TACPOA https:/m.edsoo.ru/7f41a636
KPEMHUH U UX COSIMHECHUS
Wroro no pazueny 25




Pa3zgen 3.MeTa/JIBI M X COCAUHECHUSA

N bubmmoreka [JOK
3.1 Obmme crolicTRa METAILIOB 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxueiiniie MeTaibl 1 UX COSIUHEHUS 16 hitps://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Pa3nen 4.Xumus u okpy:xaiomas cpeaa
4.1 BemecTBa 1 MaTepHalibl B JKU3HU YeJI0BEKA 3 bubmmorera [TOK
) m P https://m.edsoo.ru/7f41a636
Htoro no paznemny 3
p 3 bu6mmoreka [IOK
C3CPBHOC BpeMi https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




IHOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
N KoauyecTBO yacoB 3JIeKTp0HHbIe
]
ara udposbie
n/ | Temaypoka Konrpoas | Ilpakruue = [ uudp
u Bcero HbIE CKHe HU3yUYeHH s o0pa3oBaTe/ibHbIE
padoThI padoThI pecypcbl
IIpeamer xumuu. Poiap XMMUU B KU3HA
1 1 2.09.26 https://m.edsoo.ru/7etb3c3c
yenoBeka. Tena u BemecTna
2 IlonsaTne o MeTomax MO3HAHUS B XUMUH 1 7.09.26 https://m.edsoo.ru/9f459¢9a
[IpakTuueckas padbora Ne 1 «IIpasuia
a00TBI B 1a00paTOPUU U TIPUEMBI
3 P patop P 1 8.09.26 https://m.edsoo.ru/ab2a57cb
oOparnieHus ¢ 1abopaTOPHBIM
000pyI0BaHUEM
UucTteie BemecTBa 1 cMecH. CriocoObl
4 . 1 14.09.26 https://m.edsoo.ru/8dffeead
pasneneHusi cMecein
[TpakTuueckas padota Ne 2 «Paznenenue
5 cMmecel (Ha mpuMepe OYUCTKU TTOBAPEHHOM 1 15.09.26 https://m.edsoo.ru/d9adcf25
COJIN)»
6 ATOMBI U MOJIEKYJIBI 1 21.09.26 https://m.edsoo.ru/434a3592
XUMUYECKHUE 3JIEMEHTHI. 3HAKU (CMBOJIBI)
7 1 22.09.26 https://m.edsoo.ru/3a97t7e6
XUMHUYECKUX HIIEMEHTOB
8 [IpocTeie U ClOKHBIE BELIECTBA 1 28.09.26 https://m.edsoo.ru/8d153ab3
9 ATOMHO-MOJIEKYJIIPHOE YUEHHUE 1 29.09.26 https://m.edsoo.ru/b44af747
3aK0H MOCTOSTHCTBA COCTaBa BEIIECTB.
10 Xumunueckas popmyna. BaneHTHOCTD 1 05.10.26 https://m.edsoo.ru/3adc28c|
aTOMOB XMUMHMUYECKHUX 3JIEMEHTOB




OtHOCUTEIbHAA aTOMHAg Macca.

11 06.10.26 https://m.edsoo.ru/fac67eel
OTHOCHUTENBHAS MOJIEKYJISIpHAsE Macca
MaccoBast 1011 XUMHAYECKOTO DJIEMEHTA B

12 A 12.10.26 hitps:/m.eds00.ru/95beb8F5
COEINHEHNHU
KonnuectBo BemecTtBa. Mons. MomspHas

13 = p 13.10.26 https://m.edsoo.ru/668edb4a
macca
Dusnyeckue 1 XUMHUUYECKHE SIBIICHUS.

14 19.10.26 https://m.edsoo.ru/8b878fcf
XuMuueckas peakuus
IIpn3Haku U yCIOBUS IPOTEKAHUS

15 p Y ' P 20.10.26 hitps://m.eds00.ru/84214963
XUMHYECKUX PEaKIui
3aK0H COXpaHEHUS MACCHI BEIIECTB.

16 p = 26.10.26 https://m.edsoo.ru/aalc152d
XUMHUYECKUE YPABHEHUS
Brrancnenus kojmyecTBa, MacChl

17 BEIIIECTBA [10 YPAaBHEHUSIM XUMHUYECKUX 27.10.26 https://m.edsoo.ru/b1656492
peakuui
Knaccudukanus XuMHUECKUX peakiiui

18 (coenrHEHUsI, Pa3I0KEHHUS, 3aMEIICHUS, 09.11.26 https://m.edsoo.ru/fe58191f
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-

19 sHukIoneauct. O0o0mEeHne u 10.11.26 https://m.edsoo.ru/213bbeaf
cUCTEeMaTH3aInsI 3HaHUHN
KourponsHaas padora Nel o teme

20 R p 16.11.26 https://m.edsoo.ru/cc95¢e5ed
«BerecTBa 1 XUMUYECKHE PEAKITUI
Bo3nyx — cmech razos. Cocras Bo3ayxa.

21 Kucnopox — snemeHT u npocroe 17.11.26 https://m.edsoo.ru/237315cf
BemectBo. O30H
dusnueckre U XUMUYECKHIE CBOMCTBA

22 23.11.26 https://m.edsoo.ru/67245d2f

KHCIOpo/ia (peakinu OKUCICHHUSI,




ropenue). [lousarue 06 okcumax

Cnoco0bl MoTy4eHus: KUCI0po/ia B

23 nabopaTopuu ¥ IPOMBIIUICHHOCTH. 24.11.26 https://m.eds00.ru/896247¢cb
IIpumeHeHune kucnopoaa
TemnoBoii 3¢ (HeKT XUMUIECKON peaKIuH,

24 IIOHATHE O TEPMOXUMHUYECKOM YpaBHEHUHU, 30.11.26 https://m.edsoo.ru/4d71febb
9K30- U SHIOTEPMHUYECKUX PEAKIIUSIX
TormmBo (HedTh, yroiab U METaH).

25 3arpsi3HeHue BO3AyXa, CIOCcoObI ero 01.12.26 https://m.edsoo.ru/62a61752
Mpe0TBPaLICHUS
[TpakTrueckas padota Ne 3 o Teme

26 «[lonydyenue u cobupanue KUCIOPO/Ia, 07.12.26 https://m.eds00.ru/329545¢9
M3y4YEHUE €ro CBOMCTBY

27 Bozxopox — sy1ement u mpocToe Bemectso. 08.12.26 https://m.edso0.ru/2325645f
Haxoxnenue B mpupone
du3nyecKre U XMMUYECKUEe CBOMCTBA

28 14.12.26 https://m.edsoo.ru/ae9eb4bs
Bosopoaa. [Ipumenenne Bomopoaa

29 IlonsTre 0 KMCIIOTaX U COJIAX 15.12.26 https://m.edsoo.ru/d743bf8d

30 Criocobet momysenus Bo0posa B 21.12.26 https://m.edsoo.ru/8dbbbc9b
naboparopuu
[IpakTrueckas padota Ne 4 o Teme

31 «ITomydenne u cobupanue BoI0Opoa, 22.12.26 https://m.edsoo.ru/37a3324a
W3y4YEHUE €r0 CBOMCTB)

32 Mosnsipablii 00BEM razoB. 3akoH ABOrajgpo 28.12.26 https://m.edsoo.ru/714a252d
Brruncnenus o0béMa, KOJIUYECTBA

33 BEIIIECTBA raza Mo €ro M3BECTHOMY 29.12.26 https://m.edsoo.ru/25858514
KOJIMYECTBY BEIIECTBA WIIH 00BEMY

34 Brruncienus 005EMOB ra3oB MO 11.01.27 https://m.edsoo.ru/ae3d2633




YPAaBHEHUIO PEAKIIMU HA OCHOBE 3aKOHA
00BEMHBIX OTHOLLIEHUI I'a30B

35 dusnueckre U XUMHUICCKUE CBOMCTBA BOJIBI 12.01.27 https://m.edsoo.ru/272b514c¢
Cocras ocHosanuii. [Toustue 00

36 18.01.27 https://m.edsoo.ru/3d2634ef
WHJIUKaTOpax
Bopna kak pacrBoputens. HacbleHHbie u

37 HEHACBILIECHHbIE pacTBOPBL. MaccoBas 1011 19.01.27 https://m.edsoo.ru/2b19b4el
BEIIECTBA B PACTBOPE
[IpakTuueckas pabora Ne 5 o teme
«IIpuroroBiieHre pacCTBOPOB C

38 . . I . 25.01.27 https://m.edso0.ru/9f55a219
onpeaeIEHHON MacCOBOM JT0eH
pPacTBOPEHHOTO BEILIECTBAY
KonTponbnas padota No2 mo teme

39 26.01.27 https://m.edsoo.ru/c1c97fe3
«Kucnopoa. Bogopoa. Boga»
Oxcunpl: cocTaB, KilacCH(PUKaIus,

40 a uran 01.02.27 https://m.edsoo.ru/c321335¢
HOMEHKJIaTypa
[TonydyeHne 1 XuMHYECKHE CBOMCTBA

41 KHUCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX 02.02.27 https://m.edsoo.ru/bce52bca
OKCHJIOB
OcHoBaHU: COCTaB, KJIaCCH(pUKAIIHS,

42 puran 08.02.27 https://m.edsoo.ru/cad9bc8a
HOMEHKJIaTypa
[TonydyeHue 1 XuMHYECKHUE CBOCTBA

43 . 09.02.27 https://m.edsoo.ru/eb3b238b
OCHOBaHMUI1
Kucnotsr: cocras, kmaccudukarnms,

44 15.02.27 https://m.edsoo.ru/c589a687
HOMEHKJIaTypa
[TonydyeHue u XuMHYECKHE CBOMCTBA

45 16.02.27 https://m.edsoo.ru/d2cc4664
KHCIIOT

46 Conu (cpemHue): HOMEHKIATypa, CIIOCOOBI 22.02.27 https://m.edsoo.ru/66bad57a




IMOJIYYCHU A, XUMHUYCCKUC CBOMCTBaA

[TpakTuyeckas padora Ne 6. Pemenue
OKCIICPUMCHTAJIbHBIX 3aJla4d 110 TCME

47 23.02.27 https://m.edsoo.ru/ef5f5b6d
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX
COCJTUHEHMIN»
I'enernueckas cBsi3bp MEKy KllacCaMu

48 . 01.03.27 https://m.edsoo.ru/3eafb436
HEOPraHWYECKUX COCAMHEHUN

49 O06o001IeHre U CUCTEMaTH3alisl 3HAHUH 02.03.27 https://m.edsoo.ru/aedf982e
KonTponbnas padorta Ne3 no teme

50 "OCHOBHBIE KJIACCHI HEOPraHUYECKUX 08.03.27 https://m.edsoo.ru/53e93cf2
coeauHeHun"
[TepBbie MOMBITKH KIacCUPUKAITII

51 XUMHUYECKHUX 3JIEMEHTOB. [loHATHE O 09.03.27 https://m.edsoo.ru/45cb955f
IPYIIAax CXOJHBIX HIEMEHTOB
[Tepuoanueckuii 3akoH u [leprnonnueckas

52 cHCTEMA XUMHUYECKUX 3neMeHToB [[. 1. 15.03.27 https://m.edsoo.ru/acfe3f3c
Menneneena

53 Ileprozsl, TpymNIIbI, MOATPYIIIEI 16.03.27 https://m.edsoo.ru/dd7cc851

54 CTpoeHHe ATOMOB. COCTaB ATOMHDIX ﬂﬂep‘ 22.03.27 https://m.edsoo.ru/b3465fb1
H3oTommr
CtpoeHue 3JIeKTPOHHBIX 000JI0Y€K aTOMOB

55 aneMeHToB [lepuoanyeckoii cucremsr . U. 23.03.27 https://m.edsoo.ru/fb64d6ef
Menneneena
XapakTepruCTUKAa XUMHYECKOTO PJIEMEHTA

56 0 ero noJyioxeHuto B [lepronnueckon 05.04.27 https://m.edsoo.ru/3627afb4
cucteme /1. 1. Menaeneera
3navenue [lepuoguiaeckoro 3akoHa st

57 06.04.27 https://m.eds00.ru/83762¢95

pa3BuTHUA HAayKu U npaktuku. . 1.




MenpeneeB — y4€HBIM, IEJArOT U

rpa)xJIaHuH
PesepBHeIil ypok. O000ICHHE 1
58 cucTeMaTu3anus 3HaHui / Beepoccuiickas 1 12.04.27 bubmorexa HOK
https://m.edsoo.ru/00adb33c
npoBepouHas paboTa
KontponsHas padora Ne4 o reme Bu6 OK
59 «Ctpoenue aroma. XUMUYECKas CBA3bY / 1 13.04.27 nosmorexa L
. https://m.edsoo.ru/00adb486
Bcepoccuiickas npoBepouHas pabota
DNEKTPOOTPHUIIATEILHOCTH ATOMOB
60 pooTPHI 1 19.04.27 https://m.edso00.ru/2667a766
XAMHUYECKHX DJIEMEHTOB
61 Honnas xumu4deckas CBsI3b 1 20.04.27 https://m.eds00.ru/2628cf49
62 KoBanenTHas nossipHasi XuMuueckas CBsi3b 1 26.04.27 https://m.edso0.ru/67tb6476
KoBasieHTHast HeOJIsApHAs XMMHUYECKas
63 1 27.04.27 https://m.edsoo.ru/f32e6211
CBS3b
64 CreneHb OKHCICHUS 1 04.05.27 https://m.edsoo.ru/fe73b9dc
OKHCIUTETLHO-BOCCTAHOBUTEILHBIE
65 1 11.05.27 https://m.edsoo.ru/665e2d2d
peakuuu
66 OxuCIINTENIN 1 BOCCTAHOBHUTEIIH 1 17.05.27 https://m.edsoo.ru/eb264264
PesepBHrlit ypok. O60011IeHNE 1
67 cucTeMaTHu3allis 3HaH!ui 1o TeMe 1 18.05.27 https://m.eds00.ru/62539d2c¢
«CtpoeHne aroma. XUMUYECKas CBS3b)
PesepBHrlil ypok. O000IIIEHHE U
68 P P \I,H 1 24.05.27 https://m.edsoo.ru/c8769b1b
CHCTEMATH3aIHs 3HAHUI
OBIIEE KOJIMYECTBO HACOB I10 63

[NPOT'PAMME




9 KUIIACC

Koau4vecTBo yacoB DJIeKTPOHHbIE
Ne Hara nugpoBbIe
Tema ypoka KoHnTpoJbHbIE IpakTnyeckue bp
n/n Bcero U3YYeHUs oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcebl

[Tepuonuueckuii 3aKoH.
[Tepuonnueckas cucrema

1 pHOA 1 2.09.26 https://m.edsoo.ru/ac197bf5
XUMHUYECKUX dieMeHToR /I, M.
Menpeneena
3aKOHOMEPHOCTH B
U3MEHCHUHU CBOMCTB

2 1 7.09.26 https://m.edsoo.ru/44bdf4b2
XHMHYECKHX AJICMEHTOB
MEPBBIX TPEX NEPUOTOB
Knaccudukanus n

3 HOMEHKJIAaTypa 1 8.09.26 https://m.edsoo.ru/d96e16b9
HEOPraHUYECKHUX BEILECTB
Buibl xumMuueckou CBS3U U

4 THIIBI KPUCTAJUIMYECKUX 1 14.09.26 https://m.edsoo.ru/e39821fc
pemeToK
KonTponbnas pabora Nel mo
teme «lloBTOpeHne n

5 . 1 1 15.09.26 https://m.edsoo.ru/2a531ece
yriIyOJieHne 3HAaHUH OCHOBHBIX
pa3aenoB Kypca 8 Kjiaccay
Knaccudukamnmss xumuaecknx

6 peaKuuii Mo pa3InYHbIM 1 21.09.26 https://m.edsoo.ru/61f97329
MpU3HAKAM

7 [TonsiTue o ckopocTu 1 22.09.26 https://m.edsoo.ru/e73c3ef4




XMMHYECKON PEAKIIUU.
[ToHsiTHE O TOMOTE€HHBIX U
FETEPOTEHHBIX PEAKLUIX

IloHsaTHE 0 XUMHUYECKOM
paBHOBecuu. DaKTOPHI,
BJIMSIIOIIKME HA CKOPOCTh
XUMHYECKOHN peaKkiuu 1
MOJIOKEHNE XMMHYECKOT0
paBHOBECHUSI

28.09.26

https://m.edsoo.ru/afbc35b2

OKHUCIIUTEILHO-
BOCCTAHOBUTEJIBLHBIE PEAKITUU

29.09.26

https://m.edsoo.ru/16ddaal?

10

Teopus 2AEKTPOIUTHYECKON
mucconuanuu. CUIbHBIE U
ci1adbIe AIEKTPOITUTHI

05.10.26

https://m.edso0o0.ru/965c6a66

11

HonHbIe ypaBHEHHSI peakui

06.10.26

https://m.edsoo.ru/43f4b85¢c

12

XUMUYECKHE CBOMCTBA KHCIIOT
1 OCHOBaHHUHU B CBETE
Ipe/icTaBIeHU 00
BJIEKTPOIUTHYECKON
JHUCCOHAIIN

12.10.26

https://m.edsoo.ru/9adee23c

13

XHUMHUECKHE CBOMCTBA CONeH
B CBETE MpEJCTaBICHUN 00
AJIEKTPOIUTHYECKON
JIMCCOITHAIINHT

13.10.26

https://m.edsoo.ru/339ae525

14

[TonsTre o0 ruaponuse conen

19.10.26

https://m.edsoo.ru/be3c2519

15

O0600111eHE U
CHUCTEMATHU3ALU 3HAHUN

20.10.26

https://m.edsoo.ru/78322bfb

16

ITpakTuyeckas padora Ne 1.

26.10.26

https://m.edsoo.ru/c172d37d




«Perenne
SKCIEPUMEHTAIBHBIX 3a7a4»

17

KonrtponsHas padora Ne2 o
TeMe «DJIEKTPOJIUTHYECKAs
aucconuanus. XuMUYECKHe
peaKIy B pacTBOpax»

27.10.26

https://m.edsoo.ru/2b5a2162

18

OO61as xapakTepucTHKa
rajioreHoB. XUMHUYECKUe
CBOICTBA Ha IpUMeEpE XJI0pa

09.11.26

https://m.edsoo.ru/c3eacb47

19

XnopoBogopon. ConsiHast
KHCJI0Ta, XUMHUYCCKHE
CBOICTBa, MOJTyuEHUE,
MIPUMEHEHHE

10.11.26

https://m.edsoo.ru/daf6b6e7

20

[IpaxTnueckas padora Ne 2 o
teme «lloyuenue consHOM
KHUCJIOTBI, U3y4EHUE €€
CBOMCTB»

16.11.26

https://m.edsoo.ru/9a2bd4de

21

Brrauciienus mo ypaBHEHUSIM
XUMHUYECKUX PEAKLUH, €CIIH
OJIMH U3 PEAarcHTOB JaH B
n30bITKE

17.11.26

https://m.edsoo.ru/fa37¢94c

22

OO1m1ast XxapaKTepUCTHKA
aneMeHToB VIA-rpynmsl

23.11.26

https://m.edsoo.ru/e79ebfa3

23

ANOTpOIHBIE MOJU(PHUKALINN
cepsl. Haxoxxaenue cepsl u €€
COCIMHEHUH B IIPUPOJIE.
XHWMHYECKHE CBOMCTBA CEPBI

24.11.26

https://m.edsoo.ru/5e¢3339bd

24

CepoBoiopo1, CTpoeHue,

30.11.26

https://m.edsoo.ru/384dcc68




¢buznvecKue 1 XUMHUECKUE
CBOMCTBA

25

Oxcuppl cepsl. CepHas
KHCJI0Ta, (PU3NYEecKre U
XUMHUYECKHE CBOMCTBA,
IIPUMEHEHHE

01.12.26

https://m.edsoo.ru/ae565216

26

XUMUYECKHE peaKklnu,
JeKalue B OCHOBE
MIPOMBIIIIJIEHHOTO CrIoco6a
MOJIyYEHUSI CEPHOI KUCIIOTHI.
XUMHUYECKOE 3arpsi3HEHUE
OKpY>Karollen cpeibl
COCJIMHEHUSIMU CEPBI

07.12.26

https://m.edsoo.ru/acc7d4bf

27

Brlunciieare MaccoBOi 10U
BBIXOJIa IIPOAYKTA peaKIun

08.12.26

https://m.edsoo.ru/7dac2b46

28

OO6mrast xapakTepucTruKa
aneMeHToB VA-rpynnsl. A3oT,
pacrpocTpaHeHue B IPUPO/IE,
¢busznuecKkrue 1 XUMHUYECKHe
CBOMCTBa

14.12.26

https://m.edsoo.ru/6bfdf145

29

AmMHaK, ero pu3nveckue u
XMMHYECKHE CBOICTBA,
MIOJIy4YE€HUE U IPUMEHEHHE

15.12.26

https://m.edsoo.ru/e69bfb89

30

IIpakTuyeckas padora Ne 3 o
teme «llonydyeHune aMMmuaxa,
W3y4YEHUE €ro CBOMCTBY

21.12.26

https://m.edsoo.ru/f4c23a53

31

A3oTHas KHUCcnoTa, €€
(bmnqecm/le U XUMHUYCCKHEC
CBOMCTBa

22.12.26

https://m.edsoo.ru/f2d85456




32

Hcnons3oBanyve HUTPATOB U
COJIEHd aMMOHUS B Ka4eCTBE
MUHEPAIbHBIX YI0OpEHHHA.
XUMHUYECKOE 3arpsA3HEHUE
OKpY>Karolleu cpeibl
COEIMHEHMSIMU a30Ta

28.12.26

https://m.edsoo.ru/7fbdef49

33

dochop. Oxcun pochopa (V)
u hochopHas KUCIIOTa,
busnvecKre 1 XUMHUECKUE
CBOMCTBA, OJIy4CHHUE

29.12.26

https://m.edsoo.ru/c8af5f46

34

Hcnons3oBanue pocdaros B
KayeCTBE MHHEPAIbHBIX
ynoOpeHuid. 3arps3HeHne
MIPUPOIHOM cperbl hocdhaTamu

11.01.27

https://m.edso00.ru/79¢51b82

35

Yraepon, pacipocTpaHEHHE B
npupojie, Gu3ndecKue u
XUMHUYECKHUE CBOKCTBA

12.01.27

https://m.edsoo.ru/eal 6ee43

36

Oxcunpl yriaepona, ux
¢busnyeckre 1 XUMHUECKHUE
CBOMCTBA. DKOJIOTHYECKHE
po0JIeMBl, CBSI3aHHBIE C
okcuoM yrieponaa (IV)

18.01.27

https://m.edsoo.ru/a6915c71

37

YroapHasg KUCIIOTa U €€ COJIU

19.01.27

https://m.edsoo.ru/36a13d99

38

[IpakTuyeckas padora Ne 4 o
teMme "[lonydenne
YIJIEKHCIIOrOo Ta3a.
KauectBennas peakuus Ha
KapOoHaT-MOH"

25.01.27

https://m.edsoo.ru/4de4a8dc

39

[lepBoHayanbHbIE TOHATHUS 00

26.01.27

https://m.edsoo.ru/822fb263




OpPraHMYECKUX BEILIECTBAX KaK
0 COEIMHEHUSX yriiepoaa

40

Kpemuuii u ero coeguHeHus

01.02.27

https://m.edsoo.ru/1e94ee3a

41

[TpakTuyeckas padora Ne 5.
Pemenne skciepuMEeHTAIBHBIX
3a1a4 1o reme «BaxkHeimune
HEMEeTaJlIbl U UX COCAUHEHUSD

02.02.27

https://m.edsoo.ru/d72fa3e8

42

KonTponbnas padora Ne3 no
Teme «Baxueimue
HEMETaJUTbl U UX COCIMHEHHUS

08.02.27

https://m.edsoo.ru/f5bae73d

43

OOw1ast xapakTepUCTHKA
XUMHUYECKHUX 3JIEMEHTOB —
MeTaJI0B. MeTtajmdeckas
CBA3b U METaJUIMYECKast
KPUCTAJUINYECKast PELIETKA.
PusnyecKue CBOMCTBA
METaJJIOB

09.02.27

https://m.edsoo.ru/83192917

44

XnMHYecKre CBOMCTBA
METAJIJIOB.
DNEeKTPOXUMUYECKUN P
HaIpsHKEHUH METaJIoB

15.02.27

https://m.edsoo.ru/5a41d1d4

45

O0111e crnocoObl MOTyYSHHS
MeTaiioB. CIijiaBbl.
Beruncienus mo ypaBHEHUSIM
XMUMHUYECKUX PEaKIHi, eCliu
OJIH M3 PEareHTOB COJICPIKUT
npUMecH

16.02.27

https://m.edsoo.ru/435b87d4

46

[TonsiTHE 0 KOppO3UH
METaJJIOB

22.02.27

https://m.edsoo.ru/2c¢28f427




47 II{enouHble METAIIITBI 23.02.27 https://m.edsoo.ru/c86edbda
OKcHUAbl U THAPOKCUIBI

48 A AP s 01.03.27 https://m.edsoo.ru/4fdeelae
HATPHSI U KaJusi

€JI0YHO3EMEIBbHBIE METAJLIBI

49 1 . . 02.03.27 https://m.edsoo.ru/2bb5cf7b
— KUIBLUHA U Mardui
Baxkueiinne coequHEeHUS

50 08.03.27 https://m.edsoo.ru/85¢2cal6
KaJIBIHAS
O06006111eHE U

51 . 09.03.27 https://m.edsoo.ru/593a4ab7
CHCTEMAaTH3alus 3HAHUI
JKECTKOCTh BOIBI U CIIOCOOEI

52 . 15.03.27 https://m.eds00.1u/869f76b9
e€ ycTpaHeHus
[IpaxTuueckas padora Ne 6 1o

53 TeMe "JKECTKOCTh BOILI U 16.03.27 https://m.eds00.ru/669f6¢cdd
METOJIbI €€ yCTpaHEHUS"

54 AmroMuHuH 22.03.27 https://m.edsoo.ru/37¢792ee
AmdoTtepHbIe CBOIiCTBA

55 Gotep 23.03.27 https://m.edsoo.ru/82b7fa7d
OKCHJIa U THUJIPOKCH]IA

56 Keneso 05.04.27 https://m.edsoo.ru/b3996d2a
OKcHabl, THAPOKCUALI M COTH

57 APl THAPOKEHA 06.04.27 hitps://m.edsoo.ru/c3f79221
xenesa (I1) u sxenesa (11I)
O0600111eHE U

58 B 5 12.04.27 https://m.edsoo.ru/dbd9af72
CHCTEMATH3aIUs 3HAHUH
ITpakTuyeckast padora Ne 7.
Pemenne skcriepuMeHTaIbHBIX

59 P . 13.04.27 https://m.edsoo.ru/462adf7f
3a1a4 1o reMe «BaxHelme
METAJUTBI U UX COECTUHEHMUSI»
Beruncnenus mo ypaBHEHUAM

60 19.04.27 https://m.edsoo.ru/a7a5913a

XHUMHUYCCKUX peaKuHﬁ, €CJIIN




OJIMH U3 PEarcHTOB JaH B
M30BITKE WIIN COACPIKUT
npuMecH. Beruucnenus
MacCOBOM J0JIH BbIXOJA
MPOAYKTA PEaKIIKU

O060011eHNEe 1

61 . 1 20.04.27 https://m.edsoo.ru/eed7f912
CUCTEMATH3aNI 3HAHUN
KonTponbnas padora Ne4 mo

62 TeMe «Bakuelime MeTauisl U 1 26.04.27 https://m.edsoo.ru/5b499218
UX COCIUHEHUI»
BemectBa u Marepuaisl B

63 HOBCEIHEBHOMN KU3HU 1 27.04.27 https://m.edsoo.ru/483adc3a
JeJI0BeKa
XUMHYECKOE 3arpsa3HeHne

64 . P 1 04.05.27 https://m.edsoo.ru/f3f919fd
OKpY Karolen cpeabl
Ponp xuMuu B pellieHnn

65 p 1 11.05.27 https://m.edsoo.ru/a98127b9
9KOJIOTUYECKUX TTPOOIeM
Pesepsusblii ypok. O000IIIEHNE

66 P P m\, 1 17.05.27 https://m.edsoo.ru/1¢364847
U CUCTEMATHU3aIN 3HAHUHA
Pesepsusblii ypokx. O000IIIEHNE

67 PBHbI YP e 1 18.05.27 hitps://m.edsoo.ru/56F46b£S
U CUCTEMATHU3aIMs 3HAHUN
PesepBuEbIil ypok. O000IIIEHNE

68 P yp Hlu 1 24.05.27 https://m.edsoo.ru/b221b45c
¥ CUCTEMATHU3aIMs 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME




IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOMN ITPOT'PAMMBbBI

8 KUIACC

Kon
NpoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOT'O 00111er0 00pa30BaHus

1

ITo Teme: ((HepBOHa‘{aJILHBIe XUMHNYCCKUC ITOHATHA

1.1

pacKpblBaTh CMBICI OCHOBHBIX XMMMYECKHUX IIOHATUH: aroM,
MOJIEKYyJIa, XUMHMUYECKUH 3JEMEHT, IPOCTOE BEIIECTBO, CII0XKHOE
BEIIIECTBO, CMECh (OJHOPOJHAs ¥ HEOJHOPOJHAs), BAJIECHTHOCTD,
OTHOCHUTEJIbHAs aTOMHAs W MOJIEKYJIsIpHas Macca, KOJIMYECTBO
BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas J0Jsl XUMHUYECKOro
3JIEMEHTa B COEAMHEHUH, MOJSPHBIA 0O0BEM, XMMHUYECKas peaxius,
KJacCU(pUKalMsi  peaklMil: peakuuud  COEAMHEHHUS,  peaklHu
pas3IOKEHUs, PEaKIMU 3aMeLIeHMs, peakuuu OoOMeHa, 03K30- U
SHAOTEPMUYECKUE PEAKIHUU, TEIIOBOW 3P (EeKT peakiuu, pacTBOp,

MaccCoBas O0JA BEUICCTBA (HpOHeHTHaH KOHI_IeHTpaI_[I/IH) B pacTBOpPC

1.2

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBLIX XWMHYCCKHUX MOHSATHHA H

MMPUMCHATDH 3TU IMOHATHS ITPU OIIMCAHUHN BCUICCTB U UX HpeBpaH_[eHI/Iﬁ

1.3

HCIOJIB30BATh XUMHYCCKYIO CHUMBOJIMKY JIA COCTAaBJICHUSA (bOpMy.]'I

BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN

1.4

PaCKpbIBATb CMBICJI 3aKOHOB COXPAaHCHUA MacCChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOI'0O Y4YC€HHA, 3aKOHa

ABoraapo

1.5

OIpCaACIIATD BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHI)IX

COETUHEHUIX

1.6

KJ'IaCCI/I(bI/II_II/IpOBaTB XUMHUYCCKUEC PCAKIINU (HO qucjily Hu COCTaBy

YYaCTBYIOUIMX B PEAKIUH BEILECTB, M0 TEIIOBOMY P HEKTY)

1.7

BBIUUCIIATE OTHOCUTCIIBHYIO MOJICKYJIAPHYIO U MOJIAPHYIO MaCChI

BE€IICCTB




1.8

BBIUMCIISTH MAacCOBYIO JIOJII0 XMMHMUYECKOTO 3JIeMeHTa Mo (opMmylie

COCIUHCHMS,

1.9

BBIYUCIIATH MAaCCOBYIO JJOJIIO BCHICCTBA B PaCTBOPC

1.10

MPUMEHSTh €CTECTBEHHOHAY4YHbIE METOJbl MMO3HAHUSA — HAOII0JCHUE,
U3MEPEHHE,  MOJICIMPOBAaHUE,  OKCIEPUMEHT  (peajbHbli U

MBICJICHHBII )

ITo Teme: «BaxxHelne npeACTaBUTEIM HEOPTAaHUUECKUX BEILIECTBY

2.1

PaCKpbeIBaTb CMBICJI OCHOBHBIX XHUMHWYCCKUX TTOHSTHH: OKCHI,

KHCJ10Ta, OCHOBaHUEC, COJIb

2.2

ONpeCAC/IATh NPUHAMJIC)KHOCTL BCHICCTB K OHpelleJIéHHOMy KJ1acCcy

coenuHeHul mo popmMynam

2.3

KJIaCCI/I(bI/IIII/IpOBaTI) HCOPTraHN4YCCKUC BCIICCTBA

24

XapakTepu3oBaTh (ONHUCHIBaTH) OOLIME XMMHUYECKHME CBOMCTBA
BEIIECTB pa3IMYHBIX KJIAcCOB, MOJTBEpPXk/as ONUCAHHUE NpPUMEpaMU

MOJIEKYJISIPHBIX YPABHEHHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUAN

2.5

IIPOrHO3UPOBATH CBOICTBa BCIICCTB B 3aBUCHUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOKHOCTHU HNPOTCKAHHUA XHUMHUYCCKUX

HpeBpaH_[eHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

CIEOBaTh MpaBWUJaM IMOJb30BAaHUS XUMHUYECKOW MOCYI0H U
mabopaTOpHBIM 00OPY/IOBAHMEM, a TaKXKe MpaBUiiaM OOpaIleHUs C
BEILIECTBAMH B COOTBETCTBUM C HHCTPYKIHUSMU IO BBINOIHEHUIO
7a00paTOPHBIX XUMUYECKHUX OIBITOB MO TMOJYYEHUI0O U COOUPAHUIO
ra3o00pa3HbIX BENIECTB (BOAOPOAAa W KHUCIOPOJa), MPUTOTOBICHUIO
pacTBOpPOB € ONPENEIIEHHONM MacCOBOM JOJIEM PacTBOPEHHOTO
BEILECTBA, IUNIAHUPOBATh U MPOBOAUTH XUMUYECKUE SKCIIEPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB IIENOYEH H KHUCIOT C TIOMOIIBIO

WH/IUKATOPOB (JIakMycC, (eHOIPTATICHH, METUIIOPAHXK U APYTHE)

2.7

IIPOBOJIUTH PACUYETHI IO YPABHEHHUIO XUMUYECKON peaKInu

I[To Tteme: «llepuogmueckuin 3akoH u Ilepuomgmueckas cucrema
xumuueckux daemeHtoB JI. M. MengeneeBa. CtpoeHue aToMoB.

Xumudeckas cBa3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIILHEIC pcakuuun»

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHUX IOHATHH: SApO aToMa,
AIIEKTPOHHBIA CJIOM aToma, aToMHas OpOWTadb, paguyc aroma,

XUMHUYCCKad CBA3b, IOJIApHAss W HCIOJApHAsA KOBAJCHTHAA CBA3b,




SJICKTPOOTPULIATCIIBHOCTG, HWOHHAsA CBA3b, HOH, KAaTHOH, AaHWOH,

CTCIICHb OKUCJICHUA

3.2 KJIACCU(UITUPOBATH XUMUYCCKUE DIIEMEHTBI
OMKCHIBATh U XapaKTepu3oBaTh TabnuuHyto ¢opmy llepuonnyeckoii
CUCTEMBl XHMHYECKUX DJIEMEHTOB: pa3U4aTh MOHATHS «TJIaBHAsS
33
noarpynma (Arpynma)» u  «mobounas mnoarpynmna (brpymma)y,
«MaJTbIe» U «OOJIBIINE) MIEPUOJIBI
packpsiBaTh cMmbica [lepuonnueckoro 3akona JI.M. Menneneesa:
34 JEMOHCTPHUPOBATh MOHUMAHHUE TIEPUOINYECKON 3aBHCUMOCTH CBOMCTB
' XUMHUYECKHUX DJJIEMEHTOB OT uX nonoxeHus B [lepumomuueckoit
CUCTEME
COOTHOCHTH  00O3HAueHHs, KOTOpPBIE HWMEITCI B  TadiuIe
«Ilepuonnueckass  cuctema  xumuueckux  anemento UL
3.5 MenneneeBay C YHUCIOBBIMM XapaKTEPUCTUKAMHM CTPOEHHS aTOMOB
XUMHUYECKHUX OJJIEMEHTOB (COCTaB M 3apsii fAapa, oOlee Yucio
AIIEKTPOHOB U PACHPEACTICHHE UX MO AIEKTPOHHBIM CIIOSIM)
36 OMpeAeNaTh  CTENeHb OKHUCJICHUS JJEMEHTOB B  OWHApPHBIX
' COCTUHEHUSIX
3.7 OTpeAeNiTh BUJ XHUMHUYECKON CBs3UM (KOBaJeHTHAass W HOHHas) B
' HEOPraHMYECKUX COSTMHEHUSIX
9 KUJIACC
Kon o
IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOCHHUSI OCHOBHOIM
MPOBePsIEMOro .
o0pa3oBaTe/IbHON NPOrpaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl
pe3yJbTarta

1

ITo Teme: «BemecTBo U XUMUYECKask PEAKIIUSD)

1.1

pacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKHMX IOHSATHI: pacTBOp,
AIIEKTPOJIUTHI, HEIJIEKTPOIUTHI, AIIEKTPOJIUTHYECKAs] AUCCOIHAIIMS,
peaknuu MOHHOro OOMEHa, KaTalu3aTop, XMMHUYECKOe paBHOBECHE,
oOpaTtumble u HeoOpaTuMble peakuuu,
OKHUCJIUTEIbHOBOCCTAHOBUTEIIbHBIE peaxkuuu, OKHCIIUTETD,
BOCCTAHOBUTEIIb, OKHCICHHE W BOCCTAHOBJEHHE, aJIOTPOIUS,
aMpOTEepHOCTh,  XHMHUYECKas  CBA3b  (KOB&JIEGHTHAs, HOHHa,

MeTaJIJIM4ecKasi), KpHUCTaJUIMuecKas pemeéTka, CIUIaBbl, CKOPOCTh




XUMHYECKON peaKIuu

1.2

HIUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHWMHYECKHUX MIOHATHHA H

MMPUMCHATDH 3TU MMOHATHSA ITPU OIIMCAHUHN BCUICCTB U UX HpeBpameHm"I

1.3

COCTaBJIATh YPABHEHUS DSJIEKTPOJUTHUECKOW AUCCOLMUALMM KUCIOT,
LIeJI0YE M COJIEH, IIOJIHBIE W COKpall€HHBbIE YpAaBHEHUS pEaKLUl

HOHHOTr0 oOMeHa

1.4

PaCKpbeIBaATh CYHIHOCTH OKHCIIMTCIBHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ

IMOCPEACTBOM COCTABJICHUSA 3JICKTPOHHOI'O 0ajaHca 3THUX peaKquI

1.5

MPOBOAMTDH PACUETHI MO YPABHEHHUIO XUMUYECKOM peaKkiuu

Ilo Ttemam: «Hemeraiuibl U UX coeauHeHUs» U «MeTalipl U HUX

COCIUHCHUA

2.1

XapaKTeprU30BaTh (OMHCHIBATH) OOIIUE U CIICHU(PHIECKUE XUMUIECKUE
CBOMCTBA MPOCTBIX M CIIOKHBIX BEIIECTB, MOATBEP:KJasi ONMCAHUE
IIpUMEpaMU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX

XUMHNYCCKHX peaKHI/Iﬁ

2.2

COCTaBJIATb YPAaBHCHUS peaKHHﬁ, MOATBCPIKKAAOIMIUX CYHICCTBOBAHHUC

TCHETHYCCKOM CBS3U MCKAY BCUICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

MMPOrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHMH,
BO3MOXHOCTH HNPOTCKAHUA XUMHUUYCCKHUX npeBpameHHﬁ B PA3JIMYHBIX

YCIIOBHSIX

24

clenoBaTh MpaBWJIaM  TIOJMB30BaHUS XHMMHUYECKOW TOCYyIOH U
1abopaTOpHBIM 00OPY/IOBAHMEM, a TaKXKe TpaBUiiaM OOpaIleHUs C
BEIIECTBAMH B COOTBETCTBHUU C HWHCTPYKIUSIMHU IO BBIIOJIHEHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIBITOB IO IMOJYYCHUIO H CO6I/IpaHI/IIO

F33006pa3HBIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOT'O ra3a)

2.5

MPOBOJUTh PEAKIMHU, IMOJATBEPKAAIONIME KAYECTBEHHBIM COCTaB
pa3MYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOPH]I-,
Opomun, womupa, KapOoHar, Qocdar, cunmkar, cymnbdar,
TUAPOKCUJMOHBI, KATHOHBI aMMOHHS, MOHBI H3YYCHHBIX METAJJIOB,

IIPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPTAHMYECKUX BEIIECTB

ITo Teme: «XHUMHSI U OKpY:KArOIIast CPENa»

3.1

PaCKpbIBaTb  CMBICII  OCHOBHBIX  XHUMHYCCKUX MOHSTHI: HI[K

BCIIECCTBA, KOPPO3Ud METAJIIIOB

3.2

MNPUMCHATH OCHOBHBIC OIICpallun MBICIIUTEIbHOM ACATCIIbHOCTH —




aHaJdu3 W CHHTE3, CpaBHCHHE, OOOOIIEHHE, CHUCTEeMAaTH3aIlUIo,
BBIABJIICHHUC HpI/I‘II/IHHO-CJIe,IICTBCHHBIX CBSISCﬁ —  JJId HSYqGHHH
CBOMCTB BEIIECTB M XHUMHYECKHX PEaKIMi, eCTCCTBCHHOHAYUYHBIC
METOJIbI TIO3HAHWS — HaOJIOJICHHWEe, W3MEpPEHUE, MOJICIHPOBAHUE,

AKCIIEPUMEHT (peajbHbI U MBICICHHBIN)




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1

HepBOHa‘laﬂbHHe XUMHUYCCKUEC ITOHATHUA

1.1

[Ipenmer xumuu. Ponab XuMuu B KHU3HHM uYeloBeKa. XUMHS B CHUCTEME HayK.
Tena u BemectBa. PuU3MUECKUE CBONCTBA BEIIECTB. ATperaTHOE COCTOSHUE

BCIICCTB

1.2

IlonsTue o MCTOJaXx IIO3HAaHUA B XUMUU. Yucteie BCIICCTBA U CMECH. Crioco0n1

PasaciICHUsA cMmeceit

1.3

ATOMBI WH MOJICKYIJIBI. Xumudecknue 31eMeHThl. CHMBOJBI  XMMHYSCKHX

a51eMeHTOB. [IpocThie U c10kKHbIE BellecTBa. ATOMHO-MOJIEKYIISIPHOE YYEHHE

1.4

XumMuueckas (bopMyna. BaneHTHOCTE aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocCTraBa BC€IICCTB. OtHocurenpHas aTOMHasn macca.
OTHOCHUTENbHAS MOJICKYJISIpHAsE Macca. MaccoBas 707151 XMMHUUYECKOTro 3JIeMEHTa

B COCAUMHCHUU

1.5

KonnuectBo BemectBa. Mosib. MonsipHasg Macca. B3aumocBsI3p KOJIMYECTBa,
Macchl W 4YHcIa CTPYKTYPHBIX €IMHHUIl BemiecTBa. Pacuérsl mo dopmymnam

XUMHYECKHUX COSIMHEHUMN

1.6

dusnueckue U XUMUYECKUE ABJICHHS. XUMUYECKas peakius U e€ NMPU3HAKU.
3aKOH COXPAaHEHHUs Macchl BEUIECTB. XUMUUecKkue ypaBHeHus. Knaccudukanus

XUMHUYCCKUX peaKI_II/Iﬁ (COG,I[I/IHCHI/I}I, Pa3JI0XKCHUA, 3aMCIICHNUA, 06MeHa)

1.7

XHUMUYECKUHN SKCIIEPUMEHT: 3HAKOMCTBO C XUMHYECKOH MOCYA0M, C TpaBUIAMHU
paGotrel B saboparopun U npuémMamMu oOpalieHuss ¢ J1abopaTOPHBIM
o0opy/noBaHuEM, H3y4y€HUE M oOnucaHue (U3NYECKUX CBOMCTB 00pasloB
HEOPraHMYeCKUX BeUIecTB, HaOmoneHue Qu3nyeckux (MIaBIeHUE BOCKa,
TasiHUE JIbJIa, PACTUPAHHUE caxapa B CTYIIKE, KUIIEHUE U KOHAEHCALUs BOIbI) U
XUMHUYECKHX  (TOpeHHe  CBeYM, NPOKAIMBAHHUE MEJHOM  MPOBOJOKH,
B3aUMOJICHICTBHE MeNla C KHCIIOTOW) SIBIEHWW, HAOIIO/IEHWEe W ONHCaHUE
NPU3HAKOB MPOTEKaHMs XUMHUYECKMX peakuuil (pasjokeHue caxapa,
B3aMMOJICIICTBHE CEpHOM KHUCIOTBI C XJOpPHJIOM Oapusi, pas3jioKeHUe
runpokcuaa Meau(ll) mpu HarpeBaHuu, B3auMOJIEHCTBUE JKeje3a C pacTBOPOM

comu meau(Il), nzydenue cmocoboB pa3aeneHus cMecel (C TOMOIIbI0 MarHuTa,




(bunpTpOBaHUE, BBIMAPUBAHHUE, TUCTUJUIAIMSA, Xpomarorpadus), MpoBeIecHUE
OYHNCTKHN HOBapeHHOﬁ coJju, HaGJIIO[[eHI/Ie 1 OIIMCAaHHUC PE3YJILTATOB IIPOBCACHUA
OIBITA, WUTFOCTPHPYIOMIETO 3aKOH COXPaHEHHS MAacChl, CO3JaHUE MOJCICH

MOJIEKYT (IIapOCTEPKHEBBIX )

Baxwnerinume npencTaBuTeNn HEOPraHUYECKUX BEILIECTB

2.1

Boznyx — cMech razos. CocrtaB Bo3ayxa. Kucmopoa — sneMeHT U mpocroe
BemecTBo. HaxoxneHue kuciopona B mpupoje, (pU3M4ecKrue U XUMHYCCKHE
cBoiictBa (peakuuu ropenwus). Oxcunwl. [Ipumenenue kucimopoma. CriocoObl
MOJyYeHUsI KHUCIIOpOoJia B JIAOOpaTOPUH U MPOMBIIUICHHOCTH. Kpyrosopor

Kucnopoa B mpupoje. O30H — alIoTporiHas MoaupUKaIus KUCIOpoaa

22

TeroBoit 3P PeKT XUMHUUECKOW pEaKIiH, TEPMOXUMUIECKNE YPaBHEHHS, IK30-
U SHAOTEPMHUYECKUE peakuuu. TOIUINBO: yroyib U MeTaH. 3arpsA3HEHUE BO3yXa,

yCHIICHHE NTapHUKOBOTO 3 (heKTa, pa3pylieHne 030HOBOTO CIIOS

23

Bonopox — anemeHT u mpocroe BemiecTBO. HaxoskeHue Bopopona B MPUPO/IE,
¢bu3MYecKue W XHMHYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI ITOTYYCHHS.

Kucnore! u conu

24

MounsipHbiii 00bEM ra3oB. PacuéTsl 10 XUMUYECKUM YPaBHEHUSIM

2.5

®usnyeckue CcBoWcTBA BOAbl. Boma kak pactBopuTEnh. PacTBOpBL
Hacelliennpsle 1 HEHACBILLIEHHBIE PACTBOPBI. PaCTBOPUMOCTH BELIECTB B BOJE.
MaccoBass nmons  BellecTtBa B pacTBOope. XUMHUYECKHE CBOMCTBA BOJBIL.
OcHoBanus. Poib pacTBOpoB B MpUPOJE U B KU3HU uejoBeka. Kpyrosopor
BOJAbl B TNpHUpOAE. 3arps3HEHHE TMPUPOAHBIX BOJA. OXxpaHa M OYHUCTKA

MPUPOIHBIX BOJ

2.6

Knaccudukanus Heopranmueckux coequHeHunil. Oxcuapl. Krnaccugukanus
OKCHJIOB: cojieoOpa3yromne (OCHOBHBIE, KHCIOTHbIE, amM{QoTepHble) U
HecoseoOpasyrone. Homenknatypa oxcunoB. Pusznyeckrue W XHMUYECKHE

CBOMCTBa OKCHIOB. [Toiryuenue okcuoB

2.7

OcHoBanus. Kmaccudukanust oOcCHOBaHMI: WIETOYM W HEPACTBOPHMBIS
ocHoBaHMs. HoMmeHnkiatypa ocHoBaHWi. DPU3NYECKUE U XUMHUYECKHE CBOWCTBA

ocHoBanuil. [lomydyeHne ocHoBaHUN

2.8

Kucnotel. Knaccudukamnus kucinor. Homenknatypa kucior. dusudeckue u
XUMHUYECKHE CBOMCTBA KHCHOT. Psan aktuBHOCcTH MeTamnoB H.H. bekerosa.

HOJ’IY‘{CHI/IC KHUCJIOT

2.9

Comu. Homenknarypa coseil. @u3nyeckue M XUMHUYECKHE CBOMCTBA COJIEH.

ITony4yenue conen




2.10

I'enermueckas CBA3b MCXKIY KilaCCaMU HECOPraHNYCCKUX COG,Z[I/IHCHI/Iﬁ

2.11

XUMUYECKUN  DKCIIEPUMEHT: KA4eCTBEHHOE  OIPENEICHHE  CONCPIKAHMSA
KHCJIOpOJia B BO3/JyXe, MOJy4eHHE, cOOMpaHHE, paclio3HaBaHHE U U3yUECHUE
CBOWCTB KHCJIOPOJa, HAOII0I€HHE B3aUMOJCHCTBUS BEIIECTB C KUCIOPOAOM M
yCIIOBUSI BOSHUKHOBEHUS U IIPEKpAILlEHUsl TOpeHus (ToXkapa), 0O3HAKOMIIEHHUE C
o0Opa3llaMud OKCHUJOB WU OIIMCAaHME HUX CBOWCTB, IOJIyYeHHe, coOupaHue,
pacro3HaBaHHE€ U H3Y4EHHE CBOWCTB BOAOpOAa (FOpEHHUE), B3aMMOJEHCTBUE
Bozopoza ¢ okcugoM Menu(1l) (Bo3aMOXKHO MCHOIB30BAHNE BUICOMATEPUAIIOB),
HaOmrofeHne oOpa3loB BEIIECTB KOJMYECTBOM 1 MOIb, HCCIeIOBaHUE
0COOEHHOCTEH pacTBOpEHHUs] BELIECTB C PA3IUYHOM PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHON MAacCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aUMOJICHCTBHE BOABI C MeTallaMd (HAaTpUEM U KaJbIHEM)
(BO3MOXKHO HCIIOJI30BaHME BHJICOMATEpUANIOB), OIPEACICHUE PacTBOPOB
KUCIOT M IIeJoYell C IMOMOUIbI0 HMHIMKATOPOB, MCCIEI0BaHHE OOpa3loB
HEOPraHMYECKUX BEIIECTB pA3JIUYHbIX KJIACCOB, HAONIOJACHHE W3MEHEHUS
OKpPAacKM HHIUKAaTOpPOB B pacTBOpax KHCIOT U ILUEJIOYEH, H3y4YeHHE
B3aumojeiictBus okcuga Menu(ll) ¢ pactBopom cepHON KHUCIOTBI, KUCIOT C
MeTaJlJIaMH, PeaKLIMi HEUTpaJIN3allii, [TOJIyY€HUE HEPACTBOPUMBIX OCHOBAHU,
BBITECHEHHE OJHOTO MeTajla JpyrdM U3 pacTBopa COJIM, PpELICHHe
9KCIIEPUMEHTAIBHBIX 3a/1ay N0 TeMe «BakHellne Kiacchl HEOPraHWYECKUX

COEIUHEHUN)

[lepuonnueckuii 3akoH u [lepuoanueckas cucteMa XMMUYECKUX 3JIEMEHTOB
J.. MenneneeBa. Ctpoenne aToMoB. XUMHYECKas CBsI3b. OKUCIUTENHbHO-

BOCCTAHOBUTCIIbHBIC PECAKITUN

3.1

[lepBble TOMBITKA KIACCH(PHUKAIMU XUMUYECKUX JJIeMEHTOB. [loHsaTHe O
TPYIIax CXOJHBIX JJIEMEHTOB (IEJIOYHBIE W IIEJIOYHO3EMEJbHBIE METaJIIbI,
rajloTeHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yrT amM(pOTepHBIE

OKCHABI U TUAPOKCHUIBI
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[Tepuonnueckuii 3akoH. [lepruonnueckas cuctreMa XuMU4eCKuX aneMeHToB J[. 1.
Meneneena. Kopotkonepuonnas u JUTMHHOTIEPUOHAS (hopMbI
[lepuonnueckot cucrembl xuMuueckux oanemeHtoB J[.W. Menneneesa.
[Iepuonsl m rpynnbl. PU3HYECKUN CMBICI NOPAIKOBOTO HOMEpPA, HOMEPOB

nepuoaa v rpymuribl 3JICMCHTA
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Crtpoenune atromoB. CocTaB aTOMHBIX sifiep. M3otombl. DnexTponbl. CtpoeHue

AJIEKTPOHHBIX 000J0YEeK aroMoB TMepBbIX 20 XUMHYECKHX 3IIEMEHTOB




[Tepuonuueckoit cucremol .M. MenaeneeBa. XapakTepucTUKa XUMHUYECKOTO

3JIEMEHTA MO ero nonoxeHuto B [lepuognueckoii cucreme [I.11. Menneneena

3.4

3aKOHOMEPHOCTH M3MEHEHMsSI pajJuyca aTOMOB XHUMHUYECKHX DJIEMEHTOB,
METAJIMYECKUX U HEMETANIMYECKMX CBOMCTB MO TpylmaM U HEpUOAaM.
3nauenue [lepuoanueckoro 3akoHa u lleproguyeckoit CUCTEMbl XUMUYECKUX
3JIEMEHTOB JUIsl Pa3BUTUSI HaykKu W npakTuku. .M. MenzaeneeB — y4eHbld U

IpaKJaHUH

3.5

Xumuyeckass cBs3b. KoBaseHTHass (moJjsipHass ¥ HEMOJSpHAas) CBA3b.

DIEeKTPOOTPULIATETLHOCTh XUMUUECKUX 3JIeMEHTOB. MoHHas cBs3b

3.6

Crenenp okucieHusa. OKUCINTEIIFHOBOCCTAHOBUTCIIBHEIC PCaKIu. Hpoueccm

OKHCJICHMS U BOCCTaHOBJICHUA. OKHUCIUTEIN U BOCCTAHOBUTEIN

3.7

9 KIIACC

Kon

XUMUYECKUI JKCHEPUMEHT: HU3y4eHHE O0O0pa3lloB BEUIECTB METAUIOB U
HEMETAJIJIOB, B3aUMOJEHCTBHE TUAPOKCHJA LMHKA C PAacCTBOPAMH KHUCIOT H
LIEJI0YEHN, MPOBEIECHNE ONBITOB, MIUIFOCTPUPYIOIIUX MPUMEPBI OKUCIUTEIBHO-

BOCCTaAaHOBUTCIIBHBIX peaKHI/Iﬁ (FOpCHI/Ie, PCaKIK pa3JIOKCHHA, COC,Z[I/IHCHI/IH)

IIpoBepsieMblii 3J1EMEHT COACPKAHUS

BemiecTBo 1 XuMuueckas pcaKknus. HOBTOpeHI/Ie

1.1

[Tepnognueckuit 3akoH. Ileprnoanyeckas cucrema Xumudeckux snemeHTos J[.1.
MenneneeBa. CTpoeHue aTroMoOB. 3aKOHOMEPHOCTM B HW3MEHEHUU CBOMCTB
XUMHYECKUX DJIEMEHTOB IIEPBBIX TPEX MEPHOJOB, Kalus, Kaldblusi M HX
COCIMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM dJeMeHTOB B llepuoanueckon

CUCTEMC U CTPOCHUEM UX aTOMOB

1.2

CrpoeHue BellecTBa: BHABI XUMHYECKOM CBA3U. THUNBI KpHUCTANIMYECKUX
pPEIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUIA KPUCTAIUINYECKON PEIIETKH
U BHJIa XuMudeckoi cBs3u. Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX
BEIIECTB (MEXIyHapoAHas M TpPUBHAJIbHAs). XUMHUYECKHUE CBOMCTBA BEIIECTB,
OTHOCSIIMUXCA K  PA3IM4YHBIM  KJACCaM  HEOPraHWYECKHX COEIWHEHHH,

TCHCTUUCCKAs CBA3b HCOPTAaHNYCCKUX BCIICCTB

1.3

Knaccudukanus XuMU4eCKUX peakluil Mo pa3IuyHbIM IpU3HaKaM (10 YUCITy U
COCTaBy YYacTBYIOUIMX B pEaKLMU BEIIECTB, MO TeIIOBOMY 3(ddekry, mo

M3MEHCHHIO CTEIICHEH OKHCICHMS XHMHUUYECCKHX 9JICMCHTOB, IIO O6paTI/IMOCTI/I,




0 y4acTUIO KaTauu3aTopa). OK30- U OHAOTEPMHUYECKHE  PEaKIIHH,

TCPMOXUMHNYCCKUC YPABHCHUA. IlonsTue o CKOpPOCTH XUMHUYCCKOH pcakuuunu

1.4

[Tonsarue 06 oOpaTUMBIX M HEOOPATUMBIX XUMHUYECKUX peakuusx. Ilonstue o
TOMOT'€HHBIX M I€TepOreHHBIX peakuusax. Ilonarne 0 XuMu4ecKoM paBHOBECHUHU.
@DakTOphl, BIMAIOIME HA CKOPOCTb XUMHUYECKOM peakuuu U II0JOKECHUE

XUMHYCCKOI'0 paBHOBECHU

1.5

OKHCIUTENIbHO-BOCCTAHOBUTEIHHBIC peaKkuuu, ANEKTPOHHbIN OamaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHOM  peakuuu. (CocTaBlieHHE  YpaBHEHUMU
OKHCJIUTEIBHO-BOCCTAHOBUTEBHBIX PEAKUUMUA C HCIOJb30BAHHEM METOJA

QJICKTPOHHOI'O OanaHca

1.6

Teopust AMEKTPOIIUTUYECKON NUCCOLMALNU. DIEKTPOIUTHI U HEIIEKTPOJIUTHI.
KaTtnoHnsl, aHMOHBI. MeXaHU3M UCCOLMALMN BEIECTB C pa3IMYHBbIMU BUIAMHU
XUMUYeCcKor cBsi3u. CteneHp auccouuanuu. CUIbHBIE U CTa0bIe JIEKTPOIUTHI.
Peakiun MoHHOro oOMeHa. YCJIOBUS NPOTEKaHUs PeaKLUil MOHHOIO OoOMEHa,
NIOJIHBIE U COKpalIEHHbIE HOHHBbIE ypaBHEHMs peakuui. CBoilcTBa KHCIIOT,
OCHOBaHMH U coJlel B CBeTe NpeACTaBICHUH 00 3IEKTPOIUTHUUECKON

nuccounanuu. KauecTBeHHbIE peakliuu Ha MOHBI. [loHsATHE O TuapOIIH3E coneit

1.7

XUMHUYECKUH HKCHEPUMEHT: O3HAKOMIICHHE C MOJACISMH KPHUCTAILTHYECKUX
PELIETOK HEOpPraHMYECKUX BEIIECTB — METAJUIOB M HeMeTauloB (rpadurta U
alMasa), CJIOKHBIX BELIECTB (XJOpHIAa HATpPUs); HCCIEAOBAaHHE 3aBUCHMOCTH
CKOPOCTM XHMHYECKOH peakiuu OT BO3JEHCTBUS Pa3IUUHBIX (PAKTOPOB;
UCCIEIOBAaHUE  DJIEKTPOIIPOBOAHOCTH  PAcTBOPOB  BEIIECTB,  IpoIecca
JUCCOIMALMU  KUCIIOT, Iejaoded M coiell  (BO3MOXKHO MCIIOJIb30BaHME
BUICOMATEPHAJIOB); TIPOBEJEHHE OIBITOB, WUIIOCTPUPYIONINX MPU3HAKU
NPOTEKaHUs peakii HOHHOro oOMeHa (00pa3oBaHMe OCa/iKa, BhIJCICHHE rasa,
o0Opa3oBaHHE BOJIbl); OMBITOB, WJUIFOCTPUPYIOLUIUX MPUMEPHI OKHCIUTENIBHO-
BOCCTaHOBUTEINIBHBIX peakiuil (rOpeHue, peakiuy pas3yIoKeHUs, COCTUHEHNUs);
pacrio3HaBaHWE HEOPTaHUYECKUX BEIIECTB C TOMOIIBIO0 KAaUeCTBEHHBIX PEaKIINN

Ha MOHBI; pCIICHUC DKCIICPUMCHTAJIBHBIX 3a/1a4

Hemeramie! 1 ux COCINMHCHU A

2.1

OO6mass  xapaktepucTtuka rajoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapaKTepHbIe cTeneHu okucienus. CTpoeHne u Gu3nuecKre CBOMCTBA MPOCTHIX
BEIIECTB — TaJIOT€HOB. XHMHUYECKHME CBOWCTBA Ha TIpUMEpe XJopa
(B3auMoOJIeHiCTBME C MeTallJlaMH, HEeMeTalllaMH, MiefouyamMu). XIJIOpOBOAOPOI.

CossiHast KMCJIOTAa, XUMUYECKHE CBOMCTBA, OJIyYEHHE, MpUMEHEHHe. [lelicTBue




XJIOpa M XJIOPOBOAOPOJa Ha OpraHU3M 4esloBeKa. BaxkHeilline XJIOpUAbl U UX

HaxXO0JX/JICHUE B MPUPOJIC
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OObmas xapaxktepuctuka 31eMeHTOoB VIA-rpynmbel. OcoOEHHOCTH CTpPOCHUs
aTOMOB, XapaKTEpHBIE CTeTeHN okuciaeHus. CTpoeHne u pu3nIecKue CBOMCTBA
IPOCTBIX BEIIECTB — KHCIOPOJa M CEepbl. AJUIOTPOIHBIE MOIU(PHUKAIMN
KUCIIOpOZa M cepbl. XMMHUYECKHe CBOWCTBAa cepbl. CepoBOIOPOA, CTPOCHHE,
dusnyeckue W XUMUYECKUEe CBoicTBa. OKCHUIBI CEephl KakK MPEICTABUTEIN
KUCIIOTHBIX OKCcUAOB. CepHasi KHCIOTa, PU3MYECKUE W XUMHUYECKHE CBOMCTBA
(oOmre Kak MpeacTaBUTENs Kiacca KUCIOT U crneuupuieckue). XUMHYECKUe
pEaKIuy, JISKAIIUe B OCHOBE IMPOMBIIUIEHHOTO CIOCO0a IONy4eHUs! CEpHOM
KHCJIOTHI. HpI/IMCHeHI/IC. Comnu CCpHOﬁ KHCJIOTBI, Ka4€CTBCHHAsA pPCaKIHA Ha
cynbdaT-uon. Haxoxxznenue cepbl u €€ COCIMHEHUH B MpHUpoae. XUMHYECKOE
3arps3HEHUE OKPY)KAIOUICH CpeIbl COCAMHEHUSMHU Cepbl (KHCIOTHBIC ITOMKIM,

3arps3HEHUC BO3AyXa U BO,Z[OéMOB), CII0CcOOBI €T0 MMpCaOTBPalICHHA

2.3

OO6mass xapaxkTepuctuka 31eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTepHbIE CTEIICHH OKUCIIEHUS. A30T, paclpoCTpaHEeHHE B IPUPO/IE,
¢u3nveckrne U XuMU4ecKre cBoiicTBa. Kpyrosopor a3ora B npupoae. AMMHAK,
ero ¢u3nyeckue W XMMUYECKHE CBOMCTBa, NoiydyeHue U npumeHenue. Conu
aMMOHHS, UX (u3HYecKHe ¥ XHMHUYECKHE CBOICTBA, MpPHUMEHEHHE.
KavecTBeHHas peakiusi Ha MOHbl aMMOHMsI. A30THasi KUCIIOTa, €€ MOJydYeHue,
du3ndecKkue M XMMHYECKHE CBOWCTBa (OOIIME Kak MPEICTaBUTENs Kiacca
KUCIOT U crneuudpudeckue). Vcnonap3oBaHue HUTPATOB M COJEH aMMOHUS B
KayecTBE MUHEPAIbHBIX yJO0OpeHHi. XUMUYECKOe 3arpsi3HEHHE OKpYXKarollen
Cpefibl COETUHEHUAMH a30Ta (KUCIOTHBIE JTOKIH, 3arpsi3HEHNE BO3yXa, MOYBbI

1 BOJIOEMOB)

2.4

®ochop, amutoTponHsle Moaudukanuu gocdopa, GpuMUECKre U XUMUYECKHE
cBoiictBa. Oxcun Qocdopa(V) u dochopras xkucinora, QuUMUECKUE U
XUMUYECKHE CBOWCTBa, mosydeHue. lcmonb3oBanue ¢ocdaroB B kauecTBe

MHUHEpaJIbHBIX YA00peHHi

2.5

O6mass xapaktepuctuka 3yeMeHToB IVA-rpynmbl. OcoOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEpHbIE CTENEHW OKHCIEHUS. YIJEepoJ, aUIOTPOIIHBIE
Mou(UKaIMK, PACIPOCTPAaHEHHE B MpuUpoae, (U3MUECKHEe M XUMHYECKHUE
cBoiicTBa. Azncopbuus. Kpyrosopot yriaepona B npupozae. OKcuasl yrieposa,
nux (1)H31/I‘-I€CKI/IC U XUMHUYECKHUEC CBOfICTBa, HeﬁCTBHe Ha XWBBIC OpraHU3MBbI,

MOJIY4YCHHUEC U MIPUMCHCHUC. DKOJIOTUYECKHE HpO6HCMI>I, CBA3aHHBIC C OKCHUJIOM




yraepona(IV); rumore3a 1I00anbHOTO MOTETUICHHWS] KIWMAara;, MapHUKOBBIMA
addekr. YrompHas KHUCIOTAa U €€ COJMM, UX (PUINICCKUE M XUMHYCCKHE
CBOICTBa, TOJYYCHHUE W mpuMeHeHue. KadecTBeHHass peakiusi Ha KapOoHAT-
noHbl. Mcnons3oBanue Kap60HaTOB B 6BITy, MCIUIMHC, MMPOMBINUICHHOCTU U

CEILCKOM XO03SHMCTBE

2.6

[lepBoHauyabHble MOHATUS 00 OPraHMYECKMX BELIECTBAX KaK O COEAMHEHUSIX
yrnepoja (MeTaH, 9TaH, 3TWJCH, AaleTWIEH, 3TaHOJ, TJMLEPHH, YKCyCHas
kucnora). Mx cocraB M xumuueckoe crpoeHue. lloHsTne o Ouosormuecku
BO)XHBIX BEIECTBAX: Mpax, O€JKaxX, YriaeBoJax — W HX pPOJM B IKU3HU
yejgoBeka. MarepuaabHOe €IMHCTBO OpPraHUYECKMX M HEOPraHMYecKHX

COEIMHEHUI

2.7

Kpemuuii, ero ¢usnyeckue ¢ XUMHUCCKHUE CBOWCTBA, TIOJIYYCHUE U
npumenenne. CoenuHeHuss KpeMHHS B mpupoze. OOmme mpencraBicHHus 00
okcuze kpemHusA(IV) u kpemuueBoii kuciaore. CUIMKATHI, UX UCHOJIb30BaHUE B
OBITY, METUIIMHE, MPOMBIIUICHHOCTH. BakHEHTIIHE CTPOUTEIHHBIC MAaTEPHAIIBI:
KepaMHuKa, CTEKJIO, IIEMEHT, OCETOH, »ene300eToH. [IpobieMbr Ge3omacHOro

HCIIOJIb30BAHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCGILHCBHOﬁ KHU3HU

2.8

XUMHUECKUH HKCHEPUMEHT: HM3ydeHHe oOpa3lioB HEOPraHWYECKHX BEUIECTB,
CBOMCTB COJISTHOM KHMCJIOTBI; IIPOBEICHHE Ka4eCTBEHHBIX PEaKIMA Ha XJIOPHUA-
MOHBl W HaOJIIOJIeHue NPU3HAKOB HUX TMPOTEKaHMS; OMbBITHL, OTpa)aroliue
¢u3nyeckrne U XUMHUYECKHUE CBOMCTBA T'aJOT€HOB U X COEAMHEHHH (BO3MOXKHO
HCIIOJIb30BaHUE BUEOMATEPUATIOB); O3HAKOMJIEHHE € 00pa3laMu XJIOpPUIOB
(ralloreHNI0B); O3HaKOMJIEHHE C oOpa3laMu ceppl U €€ COEIUHEHUSMHU
(BO3MOXHO  HCIIOJIb30BAaHWE BHUJCOMATEpPUAIOB); HAOIIOJEHHWE TMpoIecca
oOyriIMBaHUS caxapa MoJ ACHCTBHEM KOHLEHTPUPOBAHHON CEpHON KHUCIIOTHI;
U3Y4YE€HHE XMMUYECKUX CBOICTB pa30aBICHHON CEpHOW KHUCIOTHI, IPOBEICHHE
KayeCTBEHHON peakiuuu Ha cynb(ar-uoH U HaOMIOJeHHWE Tpu3HaKa ¢
MPOTEKaHHUS; O3HAKOMJIEHHE ¢ (PU3NUECKUMH CBOMCTBaMHU a30Ta, Gpocdopa u ux
COeMHEHUN (BO3MOXKHO UCIIOJNIb30BaHUE BHJEOMATepHalioB), oOOpa3laMu
a30THBIX U (HOoChHOPHBIX YAOOPEHUH; OIyYeHHE, COOMpaHne, paclo3HaBaHUE U
W3Y4YEHHUE CBOICTB aMMMaKa; IPOBEICHHE KaueCTBEHHBIX DPEAKIU Ha HOH
amMmMoHMsT U ¢docaT-uOH M U3YYEHHE TPU3HAKOB HX MPOTEKaHUS,
B3aMMO/ICIICTBHE KOHIICHTPUPOBAHHOW a30THOM KUCIIOTHI C MEIbIO (BO3MOKHO
UCIIOJIb30BaHUE BUJEOMATEPHUATIOB); H3yYEHUE MOJIeNe KPHUCTaUIMYECKUX

peméTok anmasza, rpadura, ¢yulepeHa; O03HAKOMIEHHE C IPOLECCOM




azcopOUMU pPacTBOPEHHBIX BEIIECTB AKTHBHPOBAHHBIM YIJIEM U YCTPOMCTBOM
IIPOTUBOra3a; IOJy4yeHUE, COOMpaHUE, PAclO3HABAHME M H3Y4YEHHE CBOMCTB
VIJIEKUCIIOro ras3a; IpOBEIEeHUE KayeCTBEHHBIX peakluid Ha KapOoHaT- u
CUWJIMKAaT-UOHbl M M3yYEHUE IPU3HAKOB MX IPOTEKAHUS; O3HAKOMIICHUE C
MPOAYKIMEH CUIMKATHOM NPOMBILIUIEHHOCTH; pPEUICHHE 3KCHEPUMEHTATbHBIX

3aJ1a4 110 TeMe «BakHeHlIe HeMeTaUIbl U UX COETUHEH U

Mertamisl 1 uX COCAUHCHUA

3.1

OO01ast XapakTepUCTUKAa XMMUYECKHX JIEMEHTOB — METANIOB HA OCHOBAaHUM MX
nosnoxenuss B Ilepuonnueckoin cucreme XuMHYecKux dnemeHToB J[.M.
Mengeneesa u crpoeHus aroMoB. CTpoeHne MeTaiioB. MeTandeckas CBs3b U
METAJJIMYECKasi ~ KpUCTalNIM4yecKkass pemérka. ODJIEeKTPOXUMHUYECKHH  psif

HaHpH)KeHI/Iﬁ MCTAlJI0B

3.2

du3nyuecKkue ¥ XUMHUECKUE CBOMCTBA MeTaiioB. OOIe crocoObl MOIydeHus
MmeTasuioB. [loHATHE 0 KOPPO3UM METAIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
Kopposuu. CrutaBbl (CTalb, YyryH, TIOPATIOMUHUI, OpOH3a) U UX IPUMEHEHHE B

6I>ITy H IIPOMBIIIJICHHOCTH
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[lenouynble MeTayuibl: MoynoxeHwe B llepmonnyeckoil cUCTeME XHMHYECKUX
sanementoB J[.M. MenaeneeBa; CTpoeHHE UX aTOMOB; HAXOXJIEHHUE B MIPUPOJIE.
OuznyecKkue U XUMUIECKHEe CBOMCTBA (Ha mpuMepe HaTpus U Kanusi). OKCHIBI U
TUAPOKCHUJBI HATpHUA HW KaJlus. HpI/IMeHCHI/Ie MIESJIOYHBIX MCTAJJIOB N HX

COEeIMHEHUN

3.4

[[lenoyno3eMenbHbIE  METalbl MarHuii W KajdblUMi: TOJIOKEHHE B
Ilepnoauueckoit cucreme xuMmuueckux aemeHToB (.M. Menneneesa; crpoenue
MX aTOMOB; HaxXxOXJE€HHE B mNpupoae. Pu3MvecKHue M XUMUYECKUE CBOMCTBA
MarHusi M Kainpluusd. BaxHelmme coeAuHEHUs Kanblus (OKCHUI, THAPOKCH]I,

coin). XKEcTkoCTh BOJIbI U CLIOCOOBI €€ YCTpaHEHUs

3.5

Amomunuii: monokenue B Ilepuogudeckoll CUCTEME XMMHYECKHX DJIEMEHTOB
.. Menzaeneesa; CTpoeHHE aToMa; HaxoKAeHUE B npupoae. Dusnueckue u
XUMHUYECKHUE CBOMCTBA AFOMHUHMSI. AM(OTEPHBIE CBOMCTBA OKCHA M THIPOKCHUA

AJIFOMUHHA

3.6

Kenezo: nonoxenne B [lepnoanueckoi cucreme XumMudeckux sneMeHToB J[. M.
MeHnieneeBa; CTpOeHHME aToMa; HaxoxkJIeHue B mnpupoge. Pusndeckue u
XUMHYECKHe cBOMCTBa keneza. Okcuipl, ruapokcuabl U conu sxenesa(ll) u

xenes3a(Ill), ux cocras, CBOMCTBA U MOIyYEHUE

3.7

XVUMHYECKUH 3KCIIEPUMEHT: 03HAKOMJIEHHE C 00pa3llaMy METaJUIOB U CILJIaBOB,




uX (U3MYECKUMHU CBOWMCTBAMHU; H3yUEHHUE pE3yIbTaTOB KOPPO3HH METAIJIOB
(BO3MOKHO HCII0JIb30BaHUE BHJIEOMATEPHAIIOB), ocoOeHHOoCTeH
B3aMMOJICHCTBUSL OKCHJa Kalblusi W HaTpus C BOAOH (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB); HUCCIIEIOBAHME CBOWCTB >KECTKOW BOJBL;
mpolecca TOpeHus Keje3a B KHUCIOpoAe (BO3MOXKHO — HCIOJIb30BaHHE
BUJICOMATEPHAJIOB); IPU3HAKOB MPOTCKAHHS KAYECTBCHHBIX PEAKIUI HA HOHBI
(MarHmsi, KanbIus, anroMuHus, nuHka, skenesza(ll) m xenmesa(Ill), memu(Il);
HAOJI0/IEHUE M OMUCAHUE TPOIECCOB OKPAIIMBAHMS TNIAMEHU MOHAMHU HATpPHS,
Kamusi M Kaublus  (BO3MOXHO  HCIOJB30BaHHWE  BHUAEOMAaTEpUasoOB);
ucciieJoBaHre aM(OTEPHBIX CBOWCTB THIPOKCHIA ATIOMHHHS M THIAPOKCHIA
[IMHKA; pEelIeHNEe SKCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «BakHeline MeTamibl 1

HUX COCIUHCHU

XHUMHS ¥ OKpYXkKarolas cpena

4.1

HoBrie MaTCpHaJibl U TCXHOJOI'HU. BemectBa u MaTcpuajibl B HOBCCHH@BHOﬁ
J)KU3HH YCJIOBEKa. XUMHS U 300pPOBLE. be3omacHoe HCIIONIB30BaHNUE BEIIECTB M
XUMHNYCCKUX peaKI_II/Iﬁ B 6I>ITy. HepBaﬂ noMomsp IIpu XHUMHYCCKHUX OXOorax Hu

OTpPaBJIEHUSX

4.2

OCHOBBI ~ DKOJIOTUYECKOM  IPaMOTHOCTH.  XHUMHYECKOE  3arps3HEHHE
okpyxatomierd cpensl [1/IK. Ponp XuMuu B penieHUH 5KOJIOTMYECKUX MPOOIeM.
[IpupoaHble HMCTOYHHUKH YTIEBOAOPOAOB (Yrojb, NPUPOIHBIA Ta3, HePTh),

MMPOAYKTHI UX nepepa60TKI/I, HX pPOJib B 6LITy " IPOMBIIIINICHHOCTU

4.3

XYMHYECKUHN 3KCIEPUMEHT: U3yuyeHue o0pa3loB MAaTepHalIOB (CTEKIIO, CIIJIaBbl

MCTAaJIJIOB, TOJIMMEPHBIC MaTepI/IaJIBI)




MMPOBEPAEMBIE HA OI'D 10 XUMHUHU TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTamM
0a30BOIr0 YPOBHSI 0CBOEHMSI OCHOBHOM 00pa3oBaTe/IbHOM
NPorpamMMbl OCHOBHOT0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O TIO3HABAEMOCTH SIBJICHWH TNPUPOJbI, MOHUMAaHHE OOBEKTUBHOM
3HaYMMOCTH OCHOB XMMMUYECKOW HayKH Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHUS, KOMIIOHEHTa OOILIeH KyIbTYphl M HPAKTHYECKON
NeSITeIbHOCTH YEJIOBEKAa B YCIOBUSIX COBPEMEHHOIO OOILECTBa;

IIOHUMAaHHEC MECTa XUMHUH CPEAN APYIUX CCTCCTBCHHBIX HAYK

1.2

0 HAYYHBIX MCTOJAX ITO3HAHUA, B TOM YHUCJIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCTOHAAX HCCICAOBAHUS BCIICCTB U HU3YUYCHUSA
XUMHNYCCKUX peaKHI/Iﬁ; YMCHUC HCIIOJIB30BaTh MOACIN JUIA

00BACHEHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 cepax nmpodeccuoHaTbHON NESITEIBHOCTH, CBA3aHHBIX C XUMUEH U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTHKECHHSIX
XUMHUYECKOH HAyKH, YTO ITO3BOJIUT OOYYAIONIUMCS paccMaTpUBaTh
XUMHIO Kak cepy cBoelt OyayIieit npoeccuoHanbHON AeSITETbHOCTH
U ceNaTh OCO3HAHHBIM BBIOOp XMMMM Kak MPO(UIBHOTO NpeaMeTa

TIpH MEPEXO0/I€ HAa YPOBEHb CPEHETO 001ero o0pa3oBaHus

Bragenne cucteModl XHMMHMYECKMX 3HAaHUM M yMEHUE IPUMEHSTH

CUCTCMY XUMHUYCCKUX 3HaHHfI, KOTOpas BKIIKOYACT:

2.1

Ba)KHEHIIINE XMMHYECKHE IIOHATHS: XHUMHYECKUHM DJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE M CIOKHOE BEIIECTBO, OJHOPOJIHAS U
HEOJIHOPOAHAsE CMECh, OTHOCUTENIbHBIE AaTOMHAsi M MOJIEKYJsIpHas
MacChl, KOJMYECTBO BEIIECTBA, MOJb, MOJIApHAs Macca, MOJISIPHBINA
00BEM, OKCHJ, KHCIOTa, OCHOBaHHE, CONb (CpemHss), XUMHUYECKas
peaKiys, peakuh COCIWHEHUsS, PEeaKIUd PA3JIOKCHHs, PEaKIIN
3aMeIICHHUs, peaKiuil OOMeHa, TeIUIoBOW A(PQEKT peakiuu, SK30- H
SHAOTEPMHUYECKUE PEAKIMH, PACTBOP, MAcCOBas OIS XHUMHYECKOTO
3JIEeMEHTa B COEIUHEHUH, MaccoBas JI0JIsl M MIPOLIEHTHAs! KOHLIEHTPALIUS

BEIIIECTBA B PaCTBOPE, PO aTOMA, HJICKTPOHHBIN CIIOW aTOMa, aTOMHAs




opOuTanb, paguyc aroma, BaJIEHTHOCTb, CTENEHb OKHCIIEHUS,
XUMHUYECKAsl CBS3b, JJIEKTPOOTPULIATEIBHOCTD, IIOJISIPHAS U HETIOJISpHAs
KOBAJICHTHAs  CBsSI3b, MOHHAas  CBsS3b, METaUIM4ecKas  CBA3b,
KpUCTAJUIMYECKass peléTka (aToMHas, MOHHas, MeTaJuInJyecKasi,
MOJIEKYJIIpHasl), MOH, KAaTHOH, aHHOH, 3JIEKTPOJIUT M HEAJIEKTPOJIHUT,
AIIEKTPOJIUTUYECKAs]  JUCCOLMAINSA, pEaKIUd HOHHOTO  OOMEHa,
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE ~ PEAKLMM,  OKUCIUTEIb U
BOCCTAHOBUTENb, OKHMCIEHHME M  BOCCTAHOBIEHHME, JIIEKTPOJIN3,
XMMUYECKOE paBHOBECHE, OOpaTHMMble M HEOOpaTUMbIC peakluy,
CKOpPOCTb XMMHYECKOW peakuuu, Kartamusarop, I[IJIK, xopposus

MCTaAJITIOB, CIIJIaBbl
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OCHOBOIIOJIAralONIMe 3aKOHbl XMMMHU: 3aKOH COXpPAaHEHHs MaccChl,
nepuoanueckul 3akoH J(M. MenneneeBa, 3aKOH IOCTOSHCTBA

COCTaBa, 3aKOH ABoraz[po
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TEOPUH  XHUMHH: aTOMHO-MOJICKYJISIDHAsE ~ Teopus,  TEOpHs

BHGKTpOHHTquCKOﬁ Jucconanmumn

Brnanenue ocHOBaMM XMMHUYECKON IPaMOTHOCTH, BKJIFOYAIOILIEH :

3.1

YMEHHE TMPaBHJIBHO HCIONB30BaTh M3yYCHHBIE BEMIECTBA |
MaTepuanabl (B TOM YHUCIIE MHHEpaJbHbIE YIOOpEHHs, MeTaulbl U
CIUIaBBI, TPOAYKTHl  NEPepadOTKA  MPHUPOJHBIX  HUCTOYHHKOB
YTJI€BOAOPOIOB (YIJIsl, IPUPOAHOTO ra3a, HeTH) B OBITY, CEITLCKOM
XO03sICTBE, HAa MPOU3BOCTBE U MMOHUMAaHKE 3HAYSHHSI )KUPOB, OEIIKOB,
YIJIEBOAOB [UIs OpraHu3Ma 4YeJoBEKa; yMEHHE MPOTHO3UPOBATh
BIIMSTHAE BEIIECTB M XUMHUECKUX MPOIECCOB HA OPTaHU3M UYEJIOBEKA U

OKPYKAIOIIYIO IPHPOIHYIO CPERy

3.2

YMCHUC HHTCTPUPOBATE XUMHYCCKUC 3HAHWA CO 3HAHHUAMHU JAPYIrUux

y4eOHBIX MPEIMETOB
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HaJIMYME OIbITa pabOTHl C PA3IMYHBIMM UCTOYHMKAMHU HH(OpMaIu
Mo XUMHUU (HayyHass U HAY4YHO-TIOMYJISIpHAs JUTepaTypa, CIOBapH,

CIIPaBOYHMKH, UHTEPHET-PECYPCHI)

34

YMCHUEC 00BEKTUBHO OLICHUBATh I/IH(i)OpMaHI/IIO O Bf€HOIECTBAX, HX
MMpEeBpalICHUAX n MPAKTUYICCKOM MNPUMCHCHUHA u YMCHUC

WCIIOJIb30BAaTh €€ JJIs pelieHus yueOHO-TT03HaBaTEIbHBIX 3344

Bnagenne ocHOBaMH IIOHATHHHOIO amnrapara M CHMBOJHUYCCKOIO

A3bIKA XUMHH JIsI COCTaBJICHUA (bOpMy.TI HCOPraHNMYCCKHUX BEIICCTB,




YpaBHEHUU  XUMHYECKUX  PEAKIMHd; OCHOBAMHM  XMMHYECKOU

HomeHknarypsl (IUPAC u TpuBuaibHON)

YMeHue oOBACHATH CBS3b IOJIOKEHUS 3eMeHTa B Ileproguueckoit

CUCTEME C YHUCIOBBIMU XapaKTCPUCTUKaMU CTPOCHUA aTOMOB

5 XUMUYECKUX DJJEMEHTOB (COCTaB M 3apsan sjpa, oOlee 4Yucio
ANEKTPOHOB), PpAaCHpPENeICHUEM OJIIEKTPOHOB IO HHEPreTHYECKUM
YPOBHSIM aTOMOB IEPBLIX TPEX NEPHUOIOB, KIS U KaJIbIUs
[IpencraBinenre 0  MEPUOJUYECKOM  3aBUCUMOCTH  CBOWCTB
XUMHUYECKUX 3JIEMEHTOB (paJnyC aroMa, 3JEKTPOOTPULATEIBHOCTD),

6 MPOCTBIX W CIOXKHBIX BELIECTB OT TMOJOXEHHUS JJIIEMEHTOB B
[lepuonnueckoit cucreme (B MajblXx MEpHOJAX M IJIABHBIX
MOArPYNIAax) M 3JIEKTPOHHOTO CTPOCHUS aTOMa

7 YMmenue KinaccupuIupoBaTh:

7.1 XUMHUYECKUE ITIEMEHTHI

7.2 HEOpraHMYECKUE BEIIeCTBa

7.3 XUMHUYECKHE PeaKuu

8 YMeHue onpenensTh:

g1 BAJICHTHOCTh U CTENEHb OKHMCIIEHHUS] XUMHUYECKUX SJIEMEHTOB, 3aps]l

' HOHA

g2 BHJI XMMHYECKOW CBS3M MU THUIN KPUCTAUTMYECKOM CTPYKTYpPHI B

. COEIMHEHUSIX

8.3 XapakTep Cpebl B BOJHBIX pacTBOpaxX BEIIECTB (KUCIOT, OCHOBAHHI)

8.4 OKHCIIUTENb U BOCCTAHOBUTEND

9 YMeHue xapakTepu3oBarh (HU3NUECKHE U XUMUYECKUE CBOMCTBRA:
MPOCTHIX BEIIECTB (KUCIOpPOA, O30H, BOAOpOH, rpaduT, amMmas,

9.1 KpeMHUH, a3zoT, ¢ocdop, cepa, XJop, HATpU, Kalui, MarHHi,
KaJIBITMH, aTFOMUHUH, JKeJe30)
CIIOKHBIX BEILECTB, B TOM YHCJIE€ HX BOJHBIX pPAcTBOPOB (BOJA,
aMMHaK, XJOpPOBOJOPOJ, CEPOBOJAOPOA, OKCHUIBI H THIPOKCHJIBI

92 metamoB [-IIA rpynn, amomunust, menu (II), nunka, xeneza (II u

' III), okcuasr yruepoaa (I u 1V), kpemuus (IV), azora u pochopa (III
u V), cepel (IV u VI), cepHucras, cepHas, a30THCTas, a30THas,
dbocdopnas, yroipHas, KpeMHHEBasK KHCIIOTa U MX COJIH)

9.3 MPOTHO3MPOBAaTh M  XapaKTepU30BaThb CBOWCTBA  BELIECTB B




3aBUCUMOCTH OT HMX COCTaBa UM CTPOCHHUSA, IMPUMCHCHHUEC BCUICCTB B
3aBUCHUMOCTH OT HUX CBOﬁCTB, BO3MOXHOCTb IMPOTCKAHUSA XUMHUYCCKUX

MIPEBPALICHUH B pA3JIUYHBIX YCIOBUSIX

VYMeHnune cocTaBiIATh MOJICKYJIAPHBIC U HOHHBIC YPaBHCHUA peaKuHﬁ, B

10
TOM YHCIIE:
10.1 peakIuii HFOHHOTO OOMeHa
10.2 OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIINIl
103 WUTIOCTPUPYIOIIMX XUMHUYECKHE CBOWCTBA M3YYEHHBIX KJIACCOB
' (Tpymim) HEOPraHMYECKUX BEIIEeCTB
104 MOATBEPIKIAIOLIUX FEHETUYECKYIO B3aUMOCBS3b MEKIY HUMU
11 YMeHue BRIYUCIATH (IPOBOAUTH PACU&ThI):
11 OTHOCUTENIbHYI0 MOJICKYJISIPHYI0O M MOJSIPHYIO MAacChl BEIECTB,
' MacCOBYIO JIOJIF0 XUMHYECKOTO 3JIEMEHTA B COSIUHEHUN
11.2 MacCOBYIO JIOJIIO BELIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00beM ra3on
114 M0 ypaBHEHUSM XHUMHUYCCKHUX PEAKIMH W HaXOIUTh KOJIWYECTBO
' BelIeCTBa, 00bEM U MacCy peareHTOB WM MPOJIYKTOB pEaKluu
12 Bnanenue (3HaHue 0CHOB):
OCHOBHBIMH  METOJaMH  HAy4YHOTO  TO3HaHUS  (HaOIrOAeHHe,
121 W3MEPEHHE, SKCIIEPUMEHT, MOJICTTUPOBAHKE) MPU U3YUCHUHU BEUIECTB U
' XUMUYECKUX SBJICHUHN; yMeHHE cQopMynupoBaTh TmpoOJIeMy U
MIPENTIOKUTh MYTH €€ PEIICHUS
122 0e3omacHOl paboOThl C XUMHUYECKUMH BEIIECTBAMH, XUMHUYECKON
' MOCYA0N U J1abopaTOpHBIM 000pyA0BaHUEM
npaBuiiaMy 0€30T1acCHOTO 0OpaIEHHs C BEIIECTBAMH, HCTIOIb3yEeMbIMU
B TIOBCETHEBHOMW >KM3HU, MPAaBUIaMH MTOBEICHUS B LIEJsIX cOepekeHus
123 370pOBbSl M OKPYXKAIOIIEW MPUPOAHON Cpeapl; MOHMMaHHUE Bpena
' (omacHOCTH) BO3JCHCTBHS Ha JKHUBBIE OPraHM3MBI OMPEIEIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHS W TPEIOTBPAIICHHUS UX BPEIHOTO
BO3JEUCTBUSA
3 Hannune mpakTH4ecKHX HABBIKOB TUIAHUPOBAHUS U OCYIIECTBICHUS
CIIETYIOIINX XUMHUYECKUX IKCITEPHUMEHTOB:
131 M3Y4YeHHE U OmucaHue (PU3MYEeCKUX CBOWCTB BEIIECTB; 03HAKOMIICHUE

C (bl/ISI/I‘IeCKI/IMI/I u XUMHUYCCKUMHU SABJICHUSMHU, OIIBITHI,




WUTIOCTPUPYIOIIHNE MPU3HAKH MPOTEKAHUS XUMHUUECKUX PEaKIIUii

13.2

M3Yy4YeHHE CIIOCOOOB pa3zesieHus: cMeceit

13.3

NOJy4YeHHE KHUCIOPOAA M M3YYEHHE €ro CBOWCTB; IOJIy4CHHE
BOJIOPOJIa U U3YYEHHUE €ro CBOWCTB; MOJyYEHHME YIJIEKUCIOro raza u

HU3YyUCHHUC CTO CBOI>'ICTB; MOJYUYCHUC aMMHaKa U U3YUYCHUC €TI0 CBOICTB

13.4

MIPUTOTOBJIEHUE PACTBOPOB C ONpPENEIEHHONM MaccoBOil nonei

pacTBOPEHHOTO BEIIECTBA

13.5

MIPUMEHEHHE WHUKATOPOB (;makmyca, METHIJIOPAHkKa u
¢benondranenna) ans onpeAeNeHUs XapakTepa Cpelbl B pacTBOpax

KHCJIOT U IEJI0OYEN

13.6

UCCIIEIOBAHUE W ONMCAaHME CBOMCTB HEOPraHUYECKUX BEILECTB
pa3AYHBIX KJIACCOB; U3YYEHHUE B3aUMOJICHCTBHS KUCIIOT C METALIAMHU,
OKCHJaMM  METa/llOB,  PacTBOPUMBIMM U HEPACTBOPUMBIMU
OCHOBaHMSMH, COJSIMM; IIOJy4EHHE HEPACTBOPUMBIX OCHOBAHU;
BBITECHEHHE OJHOTO MeTajula JAPYrMM W3  pacTBOpa  COJIU;
ucclieioBaHre aM(pOTEPHBIX CBOMCTB THIPOKCHAOB AIIOMUHUS H

IIUHKA

13.7

PEIICHUEC SKCIICPUMCHTAJIBHBIX 3ada4 M0 TCMaM: «OCHOBHBIE KJIACCHI
HCOPTraHNYCCKUX COGHHHCHHﬁ)); ((QHCKTPOJII/ITI/I‘-ICCKG.H
JAUCCOLM AU, «BaxHelmue HEMETAIbI U HX COCOIUHCHUA,

«Ba)xgeuIe MeTaJUIbl 1 UX COETUHEHUS

13.8

XUMHUYECKHE  OKCIEPUMEHTHI,  WUIIOCTPUPYIOIINE  MPH3HAKU
MPOTEKAHUS PEaKIWii MOHHOTO OOMEHA; KaueCTBEHHBbIC pPEaKIud Ha
MPHUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HOHBI: XJIOpUI-, OpOMHUI-,
voaua-, cyiabdar-, ¢ocdar-, KapOOHaAT-, CHIMKAT-aHUOHBI,
TUAPOKCUI-UOHBI, KATUOHBI AMMOHUS, MarHus, KajbI[Us, ATFOMUHHS,

xenesa (2+) u xenesa (3+), menu (2+), MUHKA

14

YmMmenue:

14.1

NpCACTaBIATL PC3YJbTATbl SKCICPUMCHTA B (I)OpMC BBIBOJOB,
J0Ka3aTcJIbCTB, Fpa(i)I/IKOB n Ta6J'II/II_I U BBIABIATE OMIIMPHYCCKUC

3aKOHOMCPHOCTHU

14.2

YCTaHaBJIMBATE CBA3HU MCXKAY pCaJIbHO Ha6J'HO)IaeMI)IMI/I XUMHUYCCKUMH
SABJICHUAMHA U MPOLECCCaAaMU, IPOUCXOIAINIUMA B MAKPO- U MUKPOMUPE,

OOBSCHITH MPUYUHBI MHOTOOOpa3Hs BEIICCTB




INEPEYEHD 2JIEMEHTOB COIAEP KAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAAPCTBEHHOM 2DK3AMEHE 110 XUMHNH

Koxa

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

HepBOHa‘-IaJIBHBIe XUMHUYCCKUC ITOHATUA

1.1

UucTteie BemecTBa 1 cMecH. CriocoOBI pasziesieHus: cMecei

1.2

ATOMBI W© MOJICKYJIBI. Xumuueckyue diieMeHTB. CHMBOIBI  XHMHYSCKHX

OJICMCHTOB. HpOCTBIe " CJIOKHBIC BCIICCTBA.

1.3

XumMuueckas Q)opMyna. BaneHTHOCTE aTOMOB XMMHYECKHUX 3JIEMeHTOB. CTElEeHb

OKHCJICHUA

1.4

3aKOH IIOCTOSHCTBAa COCTaBa BCIICCTB. OrHocuTenbHas aToOMHAs Macca.
OTHOCHUTENIBHAS MOJICKYJIsSIpHAs Macca. MaccoBas Joas XUMHYECKOI'0 dJIEMEHTa

B COCAUMHCHUU

1.5

KomnyectBo BemecrBa. Moab. MomsipHass Macca. MoJisipHbIii 00BEM Ta3o0B.

BzanmocBsa3b KOJNM4YCCTBA, MACChI K YKUCJIa CTPYKTYPHBIX €AMHUI] BEIICCTBA

1.6

duznyeckue U XMMHUUYECKHUE SBICHHUS. XHUMHUUYECKas peakuusa nu et IIPpU3HAKHU.

3aKOH COXpaHEHHS MACChI BEIIECTB. XMMHUECKHE YPaBHEHUS

Ilepnonnueckuit 3akoH u llepuognyeckas cucTeMa XUMHUYECKHX JJIEMEHTOB

J.1. MenneneeBa. CTpoeHHE aTOMOB

2.1

[Iepnonnueckuit 3akoH. lleprnoanyeckas cucreMa XUMUYECKUX 3J1eMeHTOB J[. 1.
Menneneesa. Ilepuoasl u rpymnmnsl. OU3HYECKUNA CMBICI MOPSIKOBOIO HOMEDA,

HOMCPOB II€proJa U IpymIibl 3JICMCHTA

2.2

Crpoenue aromoB. CoctaB aroMHbIX saep. M3oromsl. Dnexktponsl. CTpoeHue
AJIEKTPOHHBIX 000J0UYEeK aTOMOB TEpBBIX 20 XHUMHUYECKHX DIIEMEHTOB

[Tepuonnueckont cucremsl /.. Menaeneesa

2.3

3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUYECKUX 3JIEMEHTOB IMEPBBIX TPEX
MEePUOJIOB, Kaius, Kaimplug (paguyca aToMOB, JJIEKTPOOTPHUIATEIHHOCTH,
META/UIMYECKUX W HEMETa/UIMYeCKHUX CBOMCTB) W HMX COCAWMHEHUH B
COOTBETCTBUM C TIOJIOKEHUEM »JJIeMeHTOB B llepmoandeckoid cucreme u

CTPOCHUCM HUX ATOMOB

Crpoenue BelecTa

3.1

Xumuueckass cBsi3b. KoBanmeHTHass (TONsAipHAsT ©  HEMOJIAPHAsi)  CBSI3b.
DNeKTPOOTPUIIATEILHOCTh ~ XUMHUYECKUX  dJeMeHToB.  oHHast  CBs3b.

Meranmnnueckas CBSI3b




3.2

Tunel kpucramamueckux pemérok (aromMHas, MWOHHAs, MeTaJuIM4yecKas),
3aBUCUMOCTb CBOMCTB BEILECTBA OT THUIIA KPUCTAUIMYECKOM PEIIETKM U BUIA

XHUMHYECKOH CBI3U

Baxueimue MNpEACTABUTCIIM HCOPraHUYCCKHUX BCIICCTB. Hemeranner u wux

COCIMHCHNA. Mertamisl 1 UX COCIUHCHUA

4.1

Knaccudukanuss ¥ HOMEHKIATypa HEOPTaHWYECKHX COCTUHCHUN: OKCHJIOB
(coneobpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIC) u
HecosieoOpa3yoiye; OCHOBaHHMN (IIENOYM W HEPAaCTBOPHUMBIC OCHOBAHHS);
KHUCJIOT (KUCJIOpOJACOAEpKalme ¢ OECKUCIOPOJIHBIE, OAHOOCHOBHBIE U

MHOT'OOCHOBHBIEC); COJICH (CPEIHUX M KUCITBIX )

4.2

®u3nyeckue M XUMHYECKHE CBOMCTBA IMPOCTBIX BEUIECTB-HEMETAIIOB:

BOJIOPO/Ia, XJIOpa, KHUCIOPO/ia, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS

4.3

dusznyeckue M XUMUYECKHE CBOMCTBa IMPOCTBIX BCIICCTB-MCTAJJIOB: JIMTHA,
HaTpuda, Kajlud, Marovusd U KaJbLWA, aJllOMUHUSA, KCIIC3a. BHCKTPOXI/IMI/I‘-ICCKI/H\/JI

jo): i HaHpH)KeHI/Iﬁ MCTaJJIOB

4.4

du3nuecknue U XMMHYSCKHE CBOMCTBA BOOOPOAHBIX COGI{I/IHGHHﬁ HEMCTAJJIOB:

XJIOpoOBOAOPOaa, CEPOBOAOPOaAA, aMMHUAKaA

4.5

duznyeckue U XMMHUYECKHE CBOMCTBa OKCHAOB HeMeramoB: cepel (IV, VI),
azota(Il, IV, V), dochopa(Ill, V), yraepona(ll, IV), kpemuus(1V). Ilonyuenune

OKCHUJ0B HEMETAJIJIIOB

4.6

Xumnueckue cpoiictBa okcunos: MetaiioB [A-IIIA rpynn, mmuka, meau(Il) u

xene3a(Il, III). [TomyueHune okcH10B METAIIIIOB

4.7

XUMHYECKUE CBOMCTBA OCHOBAHMM U aM(OTEPHBIX THIPOKCUIOB (HA MpUMEpE
TUAPOKCH/IOB  QIFOMUHUS, Keile3a, UMHKa). [lomyyeHue OCHOBaHUU W

aM(pOTEepHBIX THIPOKCHUIOB

4.8

OO0mue XUMHYECKHE CBOMCTBA KHUCIOT: XJIOPOBOJOPOJHOW, CEPOBOIOPOIHOM,
CEpHHUCTOM, CepHOM, a30THOU, (ocPOpHOI, KpeMHUEBOU, yronbHOH. OcoObie
XUMHUYECKHE CBOWCTBA KOHIIEHTPUPOBAHHOM CEPHOM W Aa30THOM KHCIOT.

HOJ’IY‘{CHI/IC KHUCJIOT

4.9

O6muue xuMuyecKue cBoicTBa cpeHux coneit. [lomyuenue comeit

4.10

HOJ’IY‘{CHI/IC, CO6I/IpaHI/Ie, pacio3HaBaHue BOJOpOAA, KHUCIOpOJdd, aMMHaAKa,

YTIIEKHCIIOTO Ta3a B JIA00paTopuu

4.11

[Tonydyenne amMMuaka, cepHOW M a30THOM KUCJIOT B MpoMbIIUIeHHOCTH. OO1ue

CIOCOOBI OJTYYCHHUSI METAJIIOB




4.12

I'enermueckas CBA3b MCXKIY KilaCCaMU HECOPraHNUYCCKUX COG,Z[I/IHGHI/Iﬁ

XuMmudeckue p€akuuu

5.1

Knaccuukanus XuMHUUECKUX peakuuil MO pa3IMyHbIM MPU3HAKAM: 110 YUCITY U
COCTaBY Y4YaCTBYIOUIMX B pEAKIUU BELIECTB, IO TEIUIOBOMY 3(dexTy, Mo

U3MEHEHHIO CTEIICHEH OKHMCICHUS XUMHUYECKUX YJIEMCHTOB

52

TennoBoi 2h(HEeKT XUMUUECKON PEaKIInU, TEPMOXUMHUYECKUE YpaBHEHHS. DK30-

U SHJOTEPMUYECKHE peakuu. TepMOXUMUYECKUE YPABHEHHUS

53

OKHCIUTEIEHOBOCCTAHOBUTEIILHBIC pCaKknuu. OKHCIUTEIN U BOCCTAaHOBUTEIIH.
Hpoueccm OKHCIICHUSA u BOCCTaHOBJICHHA. BHCKTPOHHBIﬁ OanaHc

OKHCIIUTEILHOBOCCTAaHOBUTCIILHOM pakuuu

54

TeopI/IH BHCKTpOHI/ITH‘ICCKOﬁ AuCCoralu. KaTI/IOHLI, AHHWOHBI. QHGKTI)OHI/ITBI u

HEOJICKTPOJIUTHI. CunbHbIC U ClIa0kIe OJICKTPOJIUTHI. CreneHb JUCCorManmn

5.5

Peakuuu moHHOTO obMeHa. YciaoBHs IMPOTCKAHUA peaKHI/Iﬁ HOHHOI'O O6M€Ha,

IIOJIHBIE Y COKPAIIEHHBIE HOHHBIE YPABHEHUS PEaKIIMN

XHMHMS ¥ OKpYXkarolas cpeaa

6.1

BemectBa m Mmarepuansl B IIOBCEIHEBHOM JKM3HM 4eloBeka. besomacHoe
WCTIOJB30BAaHUE BEUIECTB M XUMHUYECKHX pEaKIuil B Jabopatopuu u OBITY.

HepBa;I IoOMOIIb ITPpHU XUMHUYCCKUX OKOI'aX U OTPABJICHUAX

6.2

XUMHUYECKOE 3arps3HEHUE OKpYXKalwImed cpeapl  (KUCIOTHBIE  JTOXKIH,
3arpsi3HEHUE TOYBBI, BO3JlyXa M BOJOEMOB), CIOCOOBI €ro MpPea0TBpaIECHUS
[IpenenpHas nmomyctumasi koHmeHtparus BemectB (IIIK). Pomp xumuu B
pEelIeHUU HKOJOTHYECKUX TpolsieM. VYCWwieHne NapHUKOBOTO 3¢ dekTa,

Pa3spymieHue 0O30HOBOI'O CJI0A

6.3

[Ipumenenue cepsl, azora, docdopa, yriepojaa, KpeMHUS] U UX COCIUHEHUH B
ObITY, MEIUIMHE, TMPOMBILIUIEHHOCTH MU CEJIbCKOM Xo3sicTBe. [IpumeHnenue
METAIJIOB M CIJIaBOB (CTalb, YYyryH, AIOPATIOMUHUN, OpoH3a) B OBITY H
MPOMBIIIIEHHOCTH UX coeauHeHuil. [TonaTue o Koppo3un MeTaioB, OCHOBHBIE

CIOCOOBI 3aIUTHI UX OT KOPPO3UU

6.4

[TpupoaHble HMCTOUYHUKU YTIIEBOAOPONOB (Yrosib, HPHUPOJHBIA Ta3, HE(PTh),

MPOAYKTHI UX MepepaboTKu (OCH3MH), UX PO B OBITY M MPOMBIIIIIEHHOCTH

6.5

HepBOHa'-IaJ'II)HI)Ie MOHATHA 00 OPraHMv4CCKUX BCEHICCTBAX KaK O COCAWHCHHAX
yrjaepoaa (MeTaH, 9TaH, 3THUJICH, alCTUJICH, 9TAHOJI, TJIMIICPUH, YKCYCHAA KI/ICJ'IOTa).
IloHaTre 0 OMOTOrMYECKH BaXKHBIX BCHICCTBAX: XXKHUpPaAX, 6enl<ax, YrjaeBogax — U Uux

POJIM B ) KU3HU YCIIOBCKA




Pacuértrr:

7.1 o ¢popMysIaM XUMHYECKUX COCTMHCHUN
7.2 Macchl (MaccoBOi) 10JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XUMHUYECKHUM YPaBHEHUSAM




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://m.edsoo.ru/eed71912
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