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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO OOIIEro o0Opa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, MPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxke Ha OCHOBe (QeaepalnbHOl padoueil mnporpaMMbl
BOCITUTAHUS U C YUYETOM KOHIICIIIUN MPENOAaBaHUsI YICOHOTO TIPeIMeTa « XUMHUSI
B 00pa3zoBaTeNbHBIX opranm3aiusix Poccuiickoit deneparum.

[Iporpamma 1mo XuMuM [Oa€T NPEACTABICHUE O LENAX, OOLIEH CTpaTeruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CpPEACTBAMHU Yy4eOHOTro
npeaMera, YCTaHABIIUBAET 00s13aTEIbHOE MPEAMETHOE coJlepKaHue,
IpeIyCMaTpUBaET paCIpEAesIiCHHe €ro Mo KiIaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM M TeMaM MpPOrpaMMbl O XHMHUH, OMNpPEIETseT KOJUYECTBEHHBIC U
Ka4E€CTBECHHbIC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YY4E€TOM MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroUuMxcs, OMNpPEAeNSeT BO3MOXKHOCTH TMpeaMera s
peanu3aiuu TpeOOBaHHMM K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMU
porpamMMbl HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs, a Takxke TpeOOBaHUM K
pe3yibpTaTamM 00y4YeHUsI XUMUU Ha YPOBHE 1EJIeH U3YUYEHUs MPEMETa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATENbHOM JEATEIbHOCTH OOYyYaroluerocs IO OCBOCHHIO
y4e0HOTO co/IepKaHUsl.

3HaHWE XUMHUHU CJIY>KUT OCHOBOU it (OPMUPOBAHMS MUPOBO33PEHUS
oOy4Jaromierocsi, ero MpeACTaBICHUN O MaTepUaTIbHOM E€IMHCTBE MHUpPA, BAXKHYIO
poJib UrparoT (QopMUpyeMble XMMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
SHEPrUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npo0JjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUYECKOM,
MUIIEBOM U 9KOJIOTUUECKON 0€30MacHOCTH, MPOOIIeM 3[paBOOXPaHEHUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET  peanm3allid  BO3MOXXHOCTEH  JUII  CaMOpPa3BUTUSA |
dbopmMupoBaHUsI KYJIbTYPhI IMYHOCTH, €€ 0011Iel U (PyHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMHUPOBAHUE MBIIIJICHUS W TBOPYECKUX CIOCOOHOCTEM
OOy4Jarommxcsi, HABBIKOB HX CAMOCTOSITEIHHOW  Y4EOHOW  JIESITENIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICIOBATEIBCKUX YMEHUW, HEOOXOIMMBIX KakKk B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM JIESITEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPOIBI U YEJIOBEKA, SIBJISICTCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOUXCS;



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

JlaHHbIC HamMpaBIICHUS B OOYYCHHHM XUMHUHU OOCCIICUMBAIOTCS CICIIM(PUKON
COJIepKaHMsl  y4eOHOTrO  MpeIMeTa, KOTOPBIM  SABJISIETCA  NEJarornyeckKu
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAyKH XUMHH Ha ONPEeIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00I111eT0 00pa30BaHUsS OPUEHTUPOBAH HA
OCBOCHUE OOYYaIOIIMMHUCS CHCTEMBI IMEPBOHAYAIBHBIX TMOHATHUN XWUMHUU, OCHOB
HEOPraHWUYECKOW XUMHM M HEKOTOPBIX OTAECIbHBIX 3HAYUMBIX IOHSITUU
OPraHuYeCKON XUMUH.

CtpykTypa coaep>kaHus MPOrpaMMbl MO XMMUU CPOpPMUpOBaHA HAa OCHOBE
CUCTEMHOI0 mojaxoaa K €€ mzydeHuro. Colaep:kaHue CKIIAIBIBACTCS U3 CHUCTEMBbI
MOHATUI O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI TIOHATUH O XUMHYECKOU
peakiuu. OO6e 3T CHUCTEMBl CTPYKTYPHO OPraHU30BaHbl 10 TPHUHIUILY
IIOCJIEIOBATEIILHOIO Pa3BUTHS 3HAHUKW HAa OCHOBE TEOPETUUYECKUX IPEIACTABICHUN
pa3HOro YpOBHS:

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

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

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBA3H;

— TpencTaBieHUd 00 JIEKTPOJUTHYECKOW UCCOIMAIlMM BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OSMIIUPUYECKU
MOJTYYEHHBIX U OCMBICJICHHBIX ()aKTOB, PA3BUBAIOTCS MOCIEAOBATEIBLHO OT OJHOTO
YPOBHSI K JIPyromMy, BBITIONHSS (GYHKIUA OOBSICHEHHS] W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOKHOCTEM IMPAKTHUYECKOTO NMPUMEHEHHUS U IOIYyYECHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIIOCOOCTBYET  (OPMHPOBAHUIO
MPEJICTABJICHNUS O XMMHUYECKOW COCTABIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTHKE
€€ CHCTEMHOM IPUPOAbI, LEHHOCTHOTO OTHOWICHUS K HAYyYHOMY 3HAHUIO U
METOJIaM MO3HAHUSA B Hayke. M3ydeHHe XMMHU NPOUCXOIHUT C NPHUBICUCHUEM
3HAHUW U3 paHee M3YYEHHBIX YYEOHBIX mpeAMeToB: «OKpyXKaromuil MHpY,
«buonorus. 5—7 knacce» U «PU3UKA. 7 KIacc.

[Ipy wu3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWK OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUYECKOU
JESITETbHOCTH YEJIOBEKA W KaK OJHOTO W3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYpHI.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMHUPOBAHUU CHUCTEMBI XUMHUYECKUX
3HaHUN — BaXHEUIUX (PAKTOB, MOHATUM, 3aKOHOB U TEOPETUUECKUX MOJIOKEHUM,
JOCTYITHBIX 00OOIICHWIT MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAYKH, B



OpUOOIIEHMM K HAy4YHbIM METOJaM [IO3HAHMUS TpPU U3YYEHUH BEIIECTB MU
XUMHUYECKUX peakinii, B GOPMUPOBAHUU U PA3BUTHUH MO3HABATEIbHBIX YMEHHUHN U
UX TPUMEHEHWH B Y4YEOHO-IO3HABATENIbHOW M y4eOHO-UCCIIeI0BATEIbCKON
JESITEIbHOCTH, OCBOCHUHM MPaBHJI 0O€30MacHOro OOpalleHHs C BEUIECTBAMHU B
MTOBCEHEBHOM KU3HHU.

[Ipy M3yyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs Ba)KHOE
3HaYEHHE MPUOOPENH TaKHe 11U, KaK:

— (GOpMHUPOBaHHE WHTEIICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUH,
CHIOCOOHO# alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSM KU3HU;

—  HampaBJCHHOCTh OOYy4YEHMs] Ha CHCTEMaTH4YeCKOe IMpUOOIIEHUE
oOyJaromuxcss K CaMOCTOSITENIbHOM IO3HABaTEJIbHON JESITENbHOCTH, HAyYHBIM
METOJlaM TO3HaHUs, (POPMHUPYIOIIMM MOTHBAIIMIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUU;

— obecrieueHne yciaoBuil, CIOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOITUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMM), UMEIONIUX YHHBEPCAIbHOE 3HAUYCHHUE IS
Pa3IUYHBIX BUJOB JIESITEIILHOCTH;

— (opmupoBanue oOmeNd (QYHKIMOHAIBHOM U  €CTECTBEHHO-HAYYHOU
IrPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OIICHUBATh SBJICHUS
OKpPYXKAIOLIEro MHpAa, MCHOJIb3Ys 3HAHUS U ONBIT, NOJyYECHHBIC NPU H3Y4YECHUU
XUMUH, TPUMEHSATh HUX MPU PEUIeHUU MNpoOJeM B TOBCEJHEBHOW J>XHU3HU H
TPYZIOBOU JIEATENBHOCTH;

— (¢opMmupoBaHHEe y OO0OydYalOIIMXCA T'YMAaHUCTHYECKUX OTHOILECHHU,
MOHUMAHUSI 1EHHOCTH XUMHUYECKUX 3HAHWM MJi1 BBIPAOOTKH IKOJIOTHYECKU
1eJIecOo00pa3HOro TOBEAEHUS B OBITY M TPYAOBOH JEATEIBHOCTH B IIENIAX
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 JAJbHEWUIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEAEHHBIX MJIA HW3Y4YEHUS XUMHUU Ha YpOBHE
OCHOBHOTO 00111eTO 00pa3oBaHus, cocTaiisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



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 XUMHH. UHWCTHIC BEIIECTBA U CMECH.
CriocoObI pa3AeieHust CMECEH.

ATOMBI W MOJICKYJbI. XHUMHUYECKHE »dJeMEHThl. CHMBOJIBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckasi ¢opmyna. BajgeHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH TIOCTOSHCTBA cocTaBa BemecTB. OTHOCHTENbHAsh aToOMHas Macca.
OTHOCUTENbHA MOJIEKYJISIpHAst Macca. MaccoBast 10Jii XMMHUYECKOTO AJIEMEHTa B
COETUHEHUH.

KonuuectBo BemectBa. Moabs. MossipHas Mmacca. B3auMocBsI3b KOJMYECTBA,
MacChl M 4YHMCJa CTPYKTYPHBIX €AWHHI] BemecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTMHECHUH.

du3nyecKkne U XMMHUIECKUE SBIICHUS. XUMUYECKas peakius 1 e€ MPU3HAKH.
3aKOH COXpAaHEHHsI MacChl BEIIECTB. XUMHUYecKHe ypaBHeHUs. Kiaccudukarms
XUMHUYECKUX peaKIHil (COeqMHEHUS, pa3JIOKEHUS, 3aMeIleHHUsI, OOMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOW MOCYOM, MpaBWiIaMHu paboThl B JabopaTtopun u
npuémMamMu oOpalleHus ¢ JIabopaTopHbIM 00OPYAOBAaHUEM, U3YUEHHE U OMUCAHUE
bu3MUecKuX CBOMCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOJIOJACHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JbJa, pPAaCTUPAHHE caxapa B CTYIIKE,
KATICHUE W KOHJCHCAIMS BOJBI) M XMMHYCCKUX (TOpEHHE CBEUYH, MPOKATMBAHUE
MEIHOW MPOBOJIOKH, B3aMMOCHCTBHE MeJa C KHUCIOTOM) SBICHUM, HAaOII0eHIE U
OMKCAaHKWE TMPU3HAKOB MPOTEKAHWS XWMHUYECKUX peakiuii (pa3ioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE THAPOKCHUIIA
Meau (II) mpu HarpeBaHuM, B3auMOAEHCTBHUE Keje3a ¢ pacTBopom cosu meau (I1),
U3yYeHHE CMOCOOOB pa3/eNICHHss CMEcei: C TOMOIIBI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBaHUE, AUCTHLIAIMSA, XpoMaTorpadus, MPOBEACHNUE OYNCTKH TTOBApESHHOMN
CONM, HaONIOJCHWE W  ONUCaHWE  PEe3yJbTaTOB  IPOBEICHHS  OIbBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUS MacChl, CO3JaHHE MOJENeH MOJICKYI
(I1IapOCTEepPKHEBBIX ).

BaskHelinmue npeacTaBUTE M HEOPraHNYECKHUX BellleCTB

Boznyx — cMech razoB. CoctaB Bo3ayxa. Kucimopon — smeMeHT U mpocToe
BemecTBo. HaxokneHue kucimopoma B TpupoAe, (U3HMYECKHE W XUMHUYECKUE
cBoiictBa (peakmmu TopeHusi). Oxkcuapl. [Ipumenenune xuciaopoma. CrocoOb



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

TernoBolt 3hdekT XUMHUUYECKOW peaklud, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- W DHAOTEPMHUYECKHE peakUud. TOIIMBO: yroiab M METaH. 3arpsa3HEHUe
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bomopon — »snemeHT UM mpoctoe BemecTtBo. HaxoxkaeHuwe Bomgopona B
npupoae, GU3MYECKUEe ¢ XUMHYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
nosnyuyeHust. Kucmorel u comnn.

Momnsipabiii 00bEM razoB. PacyéTsl N0 XUMUYECKUM YPAaBHEHUSIM.

dusnueckne CcBOMCTBA BOAbBl. Boma kak pactBoputenb. PacTBOpHI.
HacpilieHHBIE M HEHACBIIEHHBIE PAacTBOpPBI. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBast 10711 BellecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBaHUS.
Pose pacTBOpOB B mpuposie U B XKU3HU 4esioBeKa. KpyroBopoT BoAbI B MPUPOIE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukainms
OKCUJIOB:  cosieoOpa3yromniye  (OCHOBHBIC, KHCJIOTHbIE, aM(OTepHBIE) U
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Duszndeckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyueHune okcuaos.

OcHoBanus. Knaccupukanuss oOCHOBaHMI: WIENOYM W HEPACTBOPUMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHuii. PU3NUECKHE U XUMHYECKUE CBOMCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psn axktuBHoctm metamnoB H. H. bekerosa.
[lony4yeHne KHACIIOT.

Conu. HomeHnknarypa coseil. @U3MYecKre U XMMHYECKHUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eHeTnyeckas CBSI3b MEXKIY KIACCAMU HEOPTraHUYECKUX COCIUHEHU.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OIPEAECIICHUE CONEPKaHUs KUCIOpOAa B BO3AyXe, MOJIyUYEHHUE,
coOupaHue, pacrmo3HaBaHWE W W3YYCHHE CBOWCTB KHCIOPOJa, HAOIOICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS U
MpeKpaileHuss TopeHust (Mokapa), O3HAKOMJICHHE C OOpa3laMu OKCHIOB U
OMHMCaHWE WX CBOMCTB, MOJy4YeHHE, COOMpaHHEe, PACIO3HABAHUE U H3YUYCHHE
CBOMCTB BOJI0OpoJia (TOpeHue), B3auMojencTBUe Bojopoaa ¢ okcujaoMm menu (II)
(BO3MOXXHO HCIOJIb30BAaHUE BUIACOMATEPUAJIOB), HAOIIOJACHHE OOpPA3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIeIOBaHHME OCOOCHHOCTEM PACTBOPEHUS BEIIECTB C
pa3JIUYHOM PACTBOPUMOCTHIO, TPUTOTOBICHUE PACTBOPOB C OMNPEICIEHHOMN
MacCOBOM JI0JIEM PACTBOPEHHOIO BEILIECTBA, B3aUMOICHUCTBUE BOJIbI C METAIUIAMHU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCIIOJb30BaHUE BHUJEOMATEpUAIIOB),



UCCJIEIOBAHUE O0pa3lOB HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJI0ICHUE U3MEHEHHUS OKPACKU MHIUKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
u3ydyeHue B3aumojeiicTBus okcuga menu (II) ¢ pacTBopoM cepHOW KHUCIIOTHI,
KUCJIOT C MeTaulaMH, pPEeakUMi HEUTPpAIN3alWH, ITOJYYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHWMH, BBITECHEHHWE OJHOIO0 MeTajula APYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIEPUMEHTAJIBHBIX 33/1ad MO0 TeMe «BakHeWlne KiIacchl HEOPraHUYECKHUX
COEIMHEHUI.

Iepuoanuecknii 3axkoH u Ilepuoaumyeckass cucreMa XHUMHYECKHX
aemMenToB JI. M. MenpgeneeBa. CtpoeHue aTomMoB. XHMH4YECKasi CBA3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbLHbIC PEAKIMHU

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKUX dJeMeHTOB. [loHsiTHe O
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M IIEJTOYHO3EMENbHBIE METaLIbI,
rajioreHbl, HHEPTHBIE Ta3bl). DIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
U TUAPOKCUJIBI.

Ileprognyeckuii 3akoH. Ilepuoanueckas cucreMa XMMUYECKHUX 2JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuonnas u  JJIMHHONEpUOAHAs  (OPMBI
IIeproanueckoit cucrembl xumuueckux nemeHToB JI. . Menneneesa. [lepuoasl
u rpynnbl. OHU3WYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M3otonel. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI04eK aroMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[lepnogmueckon cucremsl [[. 1. MenaeneeBa. XapakKTEpUCTUKA XUMHYECKOTO
3JIEMEHTA 10 ero nosoxeHuto B [lepuoandeckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHUS pajJnyca aTOMOB XWUMHUYECKUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB I10 IPYyNIIaM U NIEPUOJAM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoauyeckoil CUCTEMbBI XUMUYECKUX
DJIEMEHTOB Uil pa3BUTUA HAayku W mnpaktuku. [[. V. MenneneeB — yd€Hbld U
IPpaKIaHUH.

Xumuyeckass cBA3b. KoBajeHTHass (MOJISIpHAss W HENOJISIPHAs) CBS3b.
DIEeKTPOOTPUIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAs CBA3b.

Crenenbp  okuciieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Iponiecchbl OKMCIIEHNs U BOCCTaHOBIIEHNS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3loB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBUE
TUAPOKCHAA LHMHKA C PACTBOPAMH KHUCJIOT W IIEJIOYEH, ITPOBEICHUE OIBITOB,
WUIKOCTPUPYIOLIMX ~ MPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUU
(ropeHue, peakiy pa3ioKeHUs], COSTUHEHUS).

Mexcnpeomemmnoie ceasu



Peanuszanuss MeXNpeIMETHBIX CBSI3€M MpPU W3YYEHHH XUMHHM B § Kilacce
OCYUIIECTBJISICTCS. 4Yepe3 HCIOJIb30BAaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOMIUXCS CUCTEMHBIMH JJISI OTIEIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO1ue ecTeCTBEHHO-HAYyYHBIE TOHATHSA: HAYYHBINA (DaKT, TMIOTE3a, TEOpHs,
3aKOH, aHallu3, CHHTE3, Kiaccudukanus, MEepUOJIUYHOCTb, HAOIIOICHHE,
HKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usuka: Marepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHJ,
M30TOIIBI, PaJUOAKTUBHOCTD, MOJIEKYJA, JJIEKTPUUYECKUM 3apsJl, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEILECTBA, ra3, (PU3MUYeCKHe BETUUYHMHBI, SIUHHIIBI
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

Ilepuonnyeckuit 3akoH. Ilepuoguyeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUM CBOMCTB
XUMHYECKUX DJJIEMEHTOB IEPBBIX TPEX MEPUOAOB, KaausA, KAIbIUA U HX
COCMHEHUN B COOTBETCTBHUU C IIOJIOKEHHEM JJIEeMEHTOB B llepunoanueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHJbI XMMHYECKOW CBSI3U. THIBI KPUCTALIMYECKHUX
PEWETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJa XUMHYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XHUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIAacCaM HEOPraHUYEeCKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanusa XuMUYecKUX peakuuid Mo pa3audyHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY 3(]dexTy, Mo
U3MEHEHHUIO CTETEeHEN OKHMCICHHUS XMMHYECKHX 3JIEMEHTOB, 10 0OpaTUMOCTH, IO
YYACTHIO KaTajau3aropa). JK30- U 3HIOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOPAaTUMBIX XUMHUYECKUX peakiusax. [[oHATHE O TOMOT€HHBIX U TeTePOTreHHBIX
peakuusx. [lonsarre o karanuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAKIUU U TMOJOKEHUE XUMUYECKOTO
paBHOBECHS.

OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE ~ PEaKIIMK,  JJICKTPOHHBIM  OalaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHON  PEaKLUH. CocrtaBneHue  ypaBHEHUU



OKHCIIUTENIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIM C  HWCIOJb30BAaHUEM  METOJA
AJIEKTPOHHOTO OallaHca.

Teopus 3AEKTPONUTHUECKON TUCCOUUALMU. DIEKTPOJUTHI U HEIJIEKTPOJIUTHI.
Karnonbl, aHMOHBI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XxuMH4ueckoi cBsizu. Crenens auccoruanyu. CUIbHBIE U ClIa0ble AIEKTPOIIUTHIL.

Peakiiuun noHHOTO OOMeHa. Y CI0BUS MPOTEKAHUS PEAKIUH HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBAaHMII W coJliel B CBET€ MPEACTABICHUH 00 3JICKTPOIUTUYECKOM
nucconuanuu. KauecTBeHHbIe peakiiui Ha HOHBL. [loHATHE O THIpOIU3E CONEi.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEISIMU KPUCTANIMYECKUX PEHIETOK HEOPIaHMYECKHUX
BEUIECTB — METAJUIOB U HEMETauIoB (rpaduTra U anmasza), CIOKHBIX BEILECTB
(xopuaa HaTpus), UCCIEIOBAHUE 3aBHCUMOCTH CKOPOCTH XUMHUYECKOM peaKIuu
OT BO3JICUCTBHS Pa3IMYHBIX (DAKTOPOB, MCCIECIOBAHUE IIIEKTPOIPOBOJHOCTH
pacTBOpPOB BEIIECTB, MpoOLEcCa JUCCOLMALMM KHCIOT, IIEIOYeHd U  COoJIed
(BO3MOXKHO  MCIIOJIb30BAaHME BHJEO MaTepuaoB), IPOBEIACHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ NpPU3HAKW  MPOTEKAaHUs  peakuuid HMOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHHE BObI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUui
(ropeHue, peakUuu pas3IoKEeHUs, COCIMHEHUs), PaclO3HaBAHUE HEOPraHMYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEAKUMHA Ha HOHBI, pELICHHE
HKCIIEPUMEHTAJIbHBIX 3a]1a4.

Hemertanibl U MX coeinHEeHUSA

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (U3MUECKHue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XMUMHUYECKHE CBOWCTBA HAa IpPUMeEpe  XJiopa
(B3aMMOJEHCTBUE C METalJlaM{, HEMETaUlaM{, IIeJIo4aMH). XJIOPOBOJOPO/I.
ConsiHast KucioTa, XUMUYECKHE CBOMCTBA, IMOJy4YEeHHE, NMpUMeHeHue. [lericTBue
XJIOpa M XJOpPOBOJOPOJA HAa OpraHM3M 4YelOBeKa. BakHelmue XJIOpHIbl M HX
HaXO0XKJEHUE B IPUPOJE.

Oo6mast xapaktepuctuka s1nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiictBa cepbl. CepoBOAOPO, CTpOeHHE, (PU3NUYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, Qu3nueckue W XUMHYECKHE CBOMCTBa (00mIME Kak
NpEeACTaBUTENSl Kjacca KHCIOT W crneuuduyeckue). XUMUYECKHE pPEaKIuH,
JeXallue B OCHOBE MPOMBILIUIEHHOTO CHOCO0a MOJY4YeHUsI CEPHOM KHCIOTHI.
[Ipumenenue cepHoil KUCIOThI. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAS PEAKLIMs Ha



cynbdar-uoH. HaxoxnaeHue cepbl U €€ COEIUHEHHM B TMPHUPOJIC. XHUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH Cpelbl COCIMHEHUSIMH cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAICHHUS.

OOmast xapaktepucTuka 371eMeHTOB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTENIEHU OKHUCIEHHUS. A30T, pacnpoCTpaHEHHUE B MPUPOJIE,
busnyeckue U XuMrueckue cBoiicta. KpyroBopor azora B npupojie. AMMHUaK, €ro
bu3nUecKue 1 XUMHUYECKHUE CBOMCTBA, MOJlydeHne U npuMeHeHue. Conu aMMOHUS,
X QU3NYECKUEe U XUMUYECKHAE CBOWCTBA, MpUMEHEeHHE. KadecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJydeHHE, (U3MYCCKUE U XHUMHYCCKUE
CBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kiacca KHUCIOT U CrHenupuIecKue).
Hcnonb30BaHWE HUTPATOB M COJIEM aMMOHHS B KAyeCTBE MHHEPAIbHBIX
ynoopeHuil. XuMru4ecKoe 3arpsi3sHeHUE OKPYKaIoIIel Cpe/ibl COSTMHEHUSIMHU a30Ta
(KUCIIOTHBIE MOXIW, 3arpsi3HEHUE BO3Ayxa, MOYBBI W BoA0EMOB). Docdop,
altoTponHele Moaudukauuu (ocdopa, PU3MUECKUE MU XUMHUYECKHUE 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  CTENEHU  OKUCICHHS.  YTIEpOoaA,  aJUIOTPOIHbIC
Moau(dUKaLUKM, paclpoCTpaHEHHWEe B NpUpoae, (U3NYECKHE U XUMHUYECKHUE
cBoiicTBa. Ancop6Oius. Kpyrosopot yriepoaa B npupoge. OKcuabl yriaepoja, ux
buznueckue W XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJIy4YeHUE U TMPUMEHEHHE. DKOJOTUYECKHE MPOOJEMBbI, CBSI3aHHBIE C OKCHIOM
yriaepoaa (IV), rumore3a riao0anbHOTO TOTEIJIEHUS KIWMaTa, MapHUKOBBIN
s dekt. YronpHas KuciaoTa u €€ coyu, uX pu3nueckue U XMMHYECKHUE CBOMCTBA,
MoJIydeHHue W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonbp3oBanne kKapOOHATOB B OBITY, MEIUIIUHE, TTPOMBIIIIEHHOCTH W CEIHCKOM
XO3SMCTBE.

[lepBoHauanbHbIC MOHITUSL 00 OPTrAaHUYECKUX BEIIECTBAX KAK O COSIUHEHUSIX
yraepoja (MeTaH, 3TaH, TUJICH, alleTHJICH, dTaHOJI, TJIMIIEPUH, YKCYCHAs KUCTIOTA).
[IpupogHbie HMCTOYHUKUA YTIIEBOJAOPOAOB (yrojib, NPUPOAHBIA Ta3, HEDTH),
MPOJIYKTHl WX TepepaboTku (OCH3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[ToHsaTHEe 0 OMONOTUYECKH BaKHBIX BEIIECTBAX: XKUPaX, OCIKax, yriieBoaax — U ux
ponu B OKM3HM 4eJoBeKa. MarepuaibHOe €IMHCTBO OpPraHUYECKUX W
HEOPTaHWYECKUX COCTMHECHUMU.

KpemHunii, ero ¢usnueckue M XHUMHUYECKHE CBOWCTBA, TMOIyYCHUE U
npuMenenue. CoenuHeHus KpeMHHs B mpupoje. OOumue mnpejcTaBlieHus 00
okcunie kpemaust (IV) u kpemaueBoi kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
OBITY, B MPOMBIIIJIEHHOCTH. BaxkHeline cTpouTeIbHbIE MaTepHalbl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeTOH, Xkene300eToH. [IpobiemMpl 6€30macHOro MCIOJIb30BAHUS
CTPOUTENIBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuyeckuii IKChepumenm:

M3y4eHHE 00pa3l0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
MIPOBEICHNE KAYECTBEHHBIX PEAKITUH Ha XJIOPUJ-UOHBI U HAOIOJICHHE MMPU3HAKOB
UX TPOTEKAHMsI, ONBITHL, OTpa)Kalliue (QU3NYECKHUe W XHUMHUYECKHE CBOMCTBa
raJIOTEHOB M UX COEIUWHEHUN (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJICHHE C O0Opa3lamMu XJIOPUAOB (TaJOTE€HUIOB), O3HAKOMIICHHE C
oOpaslamu  ceppl W €€  COCAUHEHUSMH  (BO3MOXKHO  HMCIOJb30BaHUE
BUJICOMATEPHUAIIOB), HAOIIOCHHE TIpollecca OOYTIMBAaHUS caxapa IO JACUCTBHEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, HW3y4YEHUE XUMHUYECKUX CBOMCTB
pa30aBIIEHHOMN CEpHOM KUCIIOTHI, MPOBE/ICHNE KaUeCTBEHHOM peakIuu Ha cylbdat-
MOH U HaOJIOJICHWE MpHU3HaKa €€ MPOTEKaHMs, O3HAKOMJIEHHE C (PU3MUECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COEIAUHEHHH (BO3MOXKHO HCIOJIb30BaHHUE
BUJIEOMATEPHUAIIOB), 00pa3iaMu a30THBIX U (HOCHOPHBIX yAO0OpeHUH, MoIyyeHue,
coOuMpaHue, pacro3HaBaHWE M M3YYCHHE CBOICTB aMMHakKa, I[POBEJICHHE
KaueCTBEHHBIX PEaKIMid Ha MOH aMMOHHS U PocdaT-uoOH U U3yUYEeHHE MPU3HAKOB
UX IPOTEKAHHUs, B3AMMOICVCTBAE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBIO
(BO3MOKHO HCMOJIb30BaHUE BUJICOMATEPUAIOB), W3y4YEHUE MoOJIeIen
KPUCTAJUIMUECKUX PEmETOK anmasa, rpadura, ¢yiiepeHa, O03HAKOMIICHHE C
MPOIIECCOM  afICOPOIIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJIydeHHE, COOMpAHUE, paclOo3HABAHUE U M3YUYEHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJCHUE KAaYeCTBEHHBIX PEAKIMA Ha KapOOHAT U
CUJIMKAT-UOHbl WM M3YYCHUE TMPU3HAKOB HMX MPOTEKAHUs, O3HAKOMIICHHE C
MPOAYKLIMEN CHJIMKATHOM MPOMBILNUIEHHOCTH, PELICHUE SKCIIEPUMEHTAIBHBIX
3a7a4 1o TeMe « BaxxHenme HeMETaIUIbl U UX COCIUHEHUSD.

MeTasuibl 4 UX COCAMHEHUS

OO6m1as XxapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux nojiokeHuss B llepuogmueckon cucreme xumuyeckux diaemeHtoB [, .
MenneneeBa u ctpoeHusi atomoB. CTpoeHHE MeTaJuioB. MeTajindeckasi CBsi3b U
METAJJIMYECKasi ~ KpPUCTA/UIMYECKas  pelmI€TKa.  DJIEKTPOXUMUYECKUU  pAll
HaIpspKeHUN MeTaiioB. u3nueckue U XMMHYECKHE CBOMCTBA MeTayioB. O0mue
criocoObl TosydeHusi MeTtauioB. [loHsSTHE O KOppO3UM METaIOB, OCHOBHBIC
CrocoObl 3amuUThl UX OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY U TIPOMBIIINICHHOCTH.

[Ilenounsie mMeTamnel: nonoxkeHue B [lepuoamyeckoil cucremMe XMMHUYECKHUX
anemeHToB . 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXXIECHUE B IPUPOJE.
dusznyecKkue U XMMHUYECKUEe CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUabsl 1



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

[[lenoyHO3eMENbHBIE METAJUIBI MarHMii HW  KaJblUW: IIOJIOKEHHE B
[lepnognueckon cucreme xuMudeckux sneMeHToB [[. 1. MenneneeBa, crpoeHne
MX aTOMOB, HaXOXJIeHHE B Ipupojie. Pru3ndyeckre 1 XUMUYECKHE CBOMCTBA MarHus
U Kanpuusa. Baxueimue coeauHeHHs Kaiblus (OKCUJ, THUIAPOKCHI, COJIN).
JKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmmoMuHUN: TIosioxkeHue B [lepuoandeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHHne aTtoma, HaxOKJIE€HHME B npupone. Pusnueckue u
XUMUYECKHAE CBOMCTBA aTtOMUHMSI. AM(POTEPHBIE CBOMCTBA OKCHIA U THAPOKCHIA
ATIOMHUHUSL.

Kenezo: nonoxxenue B Ilepuoanyeckoil cucteMe XUMUYECKHUX 3JIEMEHTOB /.
N. MeHnneneeBa, CTpOE€HHE aroMa, HaxOoXaeHuWe B npupoae. dusznueckue u
XUMUYECKHE CBOMCTBA kene3a. OKcH b, rTuapoKcHuabl U conu xenesa (11) u xenesa
(III), ux cocraB, CBOIMCTBA U MMOJTyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C oOpasllaMi METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMH, M3yYEHHE PE3YJbTaTOB KOPPO3UHM  METAIOB  (BO3MOYKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJEHUCTBUS OKCH[A
KIbIIUSI W HATpus C BOJOM (BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPUAIIOB),
VICCJIEIOBAHUE CBOMCTB KECTKOM BOJBI, MPOLECCA TOPEHUS JKEIEe3a B KHCIOPOIE
(BO3MOXXHO ~ HCIIOJB30BAHHE  BHUJAEOMATEpPUAIOB), MPU3HAKOB  MPOTEKAHUS
KaUYeCTBEHHBIX PEAKIIMA HAa MOHBI: MarHus, KajbllUs, aJIIOMUHUS, [IUHKA, JKeje3a
(1) u xeneza (III), meau (1), HaOnrOAEHME U ONMUCAHUE MPOLECCOB OKPALLIMBAHMS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus M Kaiublusid (BO3MOXKHO MCIOJIb30BaHUE
BUJIEOMATEPHUAITIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THIAPOKCHUIA ATTFOMUHUS
Y TUIPOKCHUJIA IMHKA, PEIIEHHE SKCIIEPUMEHTAIBHBIX 3a7a4 1o TeMe «Baxkuelme
METaJUIbl U UX COCAMHEHUS.

XuMHS M OKPYXKAKOLIAS cpeaa

BemectBa m Marepuanbl B ITOBCEIHEBHOM XHU3HM YeEJIOBEKa. be3zomacHoe
WCIIOJIb30BAHUE BEIIECTB M XUMUYECKUX peaknuii B ObiTy. [lepBas momMorib mpu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMHUECKOE 3arps3HEHHE OKpyKaroueh cpenbl (MpefenbHas IomycThuMas
KOHIIEHTpalus Bemlects, nainee — [1/1K). Ponb xuMuu B pelieHnn 3K0JIOrMYECKUX
po0aem.

Xumuueckuii IKCnepumenm:

H3yueHHue oOpaslloB MaTepuUalioB (CTEKJIO, CIUIABBI METAJIJIOB, MOJMMEPHBIC
MaTepHuabl).

Mestcnpeomemnmnuie ceasu



Peanuszanus MeXNpeIMETHBIX CBSI3€M MpU W3YYEHHH XUMHUM B 9 Kiacce
OCYUIIECTBJISICTCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHATHH, SBISIONIMXCS CUCTEMHBIMU JUISl OTAEIBbHBIX MIPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAKT, THUMOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KJIacCU(pUKaLMs, TEePUOJAUYHOCTh, HaOIIO/ICHUE,
DKCHEPUMEHT, MOJICTUPOBAHUE, HU3MEPEHUE, MOJIENb, SBJICHUE, NapPHUKOBBIN
3¢ (DEKT, TEXHOIOTHS, MATEPHUAITBI.

®usnka: Marepus, aTroM, 3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIH],
M30TOIbI, PaJUOaKTUBHOCTh, MOJICKYJa, 3JICKTPUYECKUM 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJTHUKH,  JTUDJICKTPUKU, (POTOAIEMEHT, BEIIECTBO, TelOo, OO0BEM,
arperaTHoe COCTOSIHHE BELIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTh, KpUCTAILUINYECKAs
pemeTka, CIuiaBbl, (PU3WYECKUE BEIUYUHBI, €IUHUIBI W3MEPEHUS, KOCMUYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: ¢orocunres, npixanue, O6mocdepa, IKOCUCTEMA, MHUHEPATHHBIC
yI00pEeHUs, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIC BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJIHI,
MOJIE3HBIE UCKOTIAEMBbIE, TOILIUBO, BOJIHBIEC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINMYHOCTHBIE PE3YJIBTATBHI

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
o0pa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs XUMHUU B €IUHCTBE Y4eOHOH H
BOCIIUTATEIBLHOUN JIEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMH POCCUUCKUMU
COI[MOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMH B
oOIIeCTBEe MpaBUJIaMd W HOPMaMH TIOBEJEHUS M CIOCOOCTBYIOT IIpOIlECCcam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AINHI 00yUYaIOIIUXCS.

JIM4HOCTHBIE  pE3yNIbTaThl ~ OTPAXKalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBAThCS  CHUCTEMOM TO3WTUBHBIX IIEHHOCTHBIX OpHUEHTAUM WU
pacuIMpeHue onbITa ACSITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpUOTHYECKOT0 BOCTIMTAHMSL:

LEHHOCTHOT'O OTHOUIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
U HAyYHOMY HACJEIUI0, TTOHUMAaHUS 3HAYCHUS XUMHUUYECKON HAyKH B KU3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HH(pOpMAaIUE o
MEPEJIOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpaxaaHCKOr0 BOCIIMTAHUSA:

MPEACTaBICHUSI O COLMAIBbHBIX HOPMax M TpaBUJIaX MEXKIJIUYHOCTHBIX
OTHOIIICHUHN B KOJIJIEKTHUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTU B OOILECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATEeNbCKOM, TBOPYECKOM W APYrMX  BHJAAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOM MEATENbHOCTH TpU
BBITIOJIHEHUM YYEOHBIX, TO3HABATEIbHBIX 3a/1a4, BBIMIOJIHEHUH XWMHUYECKHUX
AKCIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecCe€ HITOM Yy4EOHOW NESITENBbHOCTH, TOTOBHOCTH
OLICHUBATh CBO€ TOBEAECHUWE M TIOCTYNKH CBOMX TOBAPUILEH C TMO3UIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBHUI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS:

MUPOBO33PEHYECKHUE TPEJICTABICHUSI O BEIIECTBE M XUMHYECKOW pPEaKIIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W COCTaBJISIOIIUE
OCHOBY I TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTUHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3THUX 3aKOHOMEPHOCTEW;

MO3HABATEJIbHBIC MOTHBBI, HAIPABJICHHBIC HA TMOJIy4YEHHE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHHUS HAOJIIOJaeMbIX MPOIECCOB M SIBJICHUM,
MO3HABATENIbHON, WH()OPMAIMOHHOW M YHUTATENbCKOW KYJIbTYpPhI, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIbHOW pa0OThl C YYEOHBIMH TEKCTaMH, CIPABOYHON



JUTEPATYPON, JIOCTYNHBIMU TEXHUYECKUMH CpeACTBaMU HH()OPMAIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYyYEeHHMIO M TO3HAHUIO, JH0003HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  caMO0Opa30BaHUIO, TMPOEKTHOW U  HMCCIEIOBATEIbCKOM
JIEATEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTU W YPOBHS OOyUEHHS B
JaJIbHEHIIIEM;

4) popmupoBaHusi KyJbTyPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH W3HU, OTBETCTBEHHOI'O OTHONIIEHUS K CBOEMY
3IOpPOBBIO, YCTAaHOBKM Ha 3J0POBBIN 00pa3 >KM3HMU, OCO3HAHUE TMOCIEACTBUUA U
HETMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJs, HAPKOTUKOB, KypEHUs),
HEOOXOJAMMOCTH COOJIONIEHUs TpaBWiI OE30MacCHOCTH TMpPU  OOpaIlleHUd C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U peaIbHON KU3HH,

S) TpyA10BOr0 BOCIIUTAHUS:

MHTEPEC K MPAKTUYECKOMY U3YUYCHUIO Tpodeccril U Tpyia pa3IudHOro poja,
YBAXKEHHUE K TPYLy M pe3yibTaTaM TPYIAOBOH NEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHHUs TMPEJAMETHBIX 3HAHUW MO0 XUMHUHU, OCO3HAHHBIA BBHIOOD
WHUBUyAJIbHON TPAeKTOPUU MPOAOHKEHHUST 00pa30BaHus C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenHon npodeccuoHaaIbHON IeITENHbHOCTH U Pa3BUTHSI HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHAIBHON CPEJIE;

6) PK0JIOrHYecKOro BOCIIMTAHUS

HKOJIOTUYECKU LEJIECO00pa3HOEe OTHOIICHHE K MPUPOJAE KaK HCTOUHHKY
YKU3HHU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, TOHUMAaHUE LIEHHOCTU 3JI0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3MYEeCKOMY M TICUXHMYECKOMY 370POBBIO, OCO3HAHUE IIEHHOCTH COOJIIOICHMUS
mpaBuiI 0€30MaCHOTO MOBEEHUS MTPH padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUSX,
YTPOXKAIOIIUX 370POBbIO U KU3HU JIFOJEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJydaeMble MPU U3YYECHUU XUMUH, IS
pELICHUS 3a/1a4, CBSA3aHHBIX C OKPYKAIOILIEH MPUPOIHOU CPEIOH, ISl IIOBBILIEHUS
YPOBHSI  DKOJIOTUYECKOW  KyJbTYphl, OCO3HaHHUS TJ00albHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEeM M TMyTeH WX peIIeHUs MOCPEACTBOM METOJOB XUMUH,
AKOJIOTMYECKOTO MBIIIJICHUS, YMEHHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIIbLHOM,
KOMMYHUKAaTUBHOMN U COLMAIBHOW MPAKTHUKE.

METAINIPEAMETHBIE PE3YJIBTATDHI

B coctaBe MeTanpeAMETHBIX peE3yJbTaTOB BBIACISAIOT 3HAUYMMBIC I
dbopMUpOBaHUSI MHUPOBO33PEHUSI OOIIEHAy4YHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHIINI, TUIIOTEe3a, GaKT, CUCTEMA, MPOIECC, SKCIIEPUMEHT U JIPYroe.), KOTOpbhIe
HCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX YUEOHBIX MpeAMETax U IO3BOJISIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O IICIIOCTHOM



HAy4YHOM KapTHUHE MHpA, U YHUBEpCaJIbHbIE yueOHbIE IeUCTBUS (IT03HABATENIbHbIE,
KOMMYHUKATHBHBIC, PETYJISATHUBHBIC), KOTOphIE 0OecneunBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYIIECTBJICHUIO Yy4eOHOM
JEATEIIbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe J1eiicCTBUS

Ba3oBble JJoruueckue JelicTBUA:

YMEHUSI MCIOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWH: PACKPBIBaTh CMBICT XUMHUYECKUX TOHSTHH (BBIIETATH UX XapaKTEPHBIC
MPU3HAKHN, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMHU TIOHSTHSIMH), UCIOJIB30BATh
TIOHATHS JIJIs1 OOBSICHEHUS OTJEIBHBIX ()aKTOB M SBJICHHM, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKAIMKU XUMHUYECKUX BEIIECTB M XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh TMPUUYUHHO-CIICJACTBEHHBIE CBA3U MEXAY OOBEKTaMU H3y4YCHUS,
CTPOUTH JIOTHYECKHE PACCYXACHUS (MHAYKTUBHBIC, NCTYKTUBHBIC, 110 aHAJIOTHN),
JieaTh BBIBOJIBI M 3aKITFOUCHHS,

yMEHUE TMPUMEHSTh B TIPOlLlECCe TO3HAHUA TOHATHS (MPEAMETHBIE U
MeTaIpeMETHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJIEIH, UCIIOJIb3yEMbI€ B XUMUH,
peoO0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCIIbHBIC TTPEICTABICHUS —
XUMHUYECKUN 3HAK (CHMMBOJ DJIEMEHTa), XUMHu4eckas (opmylia U YypaBHEHUE
XUMHUYECKON PEAKIUU — TMPHU PEIICHUN YIeOHO-TTI03HABATEIBHBIX 3a7a4, ¢ YIETOM
ATUX MOJIETBHBIX TPEJICTABICHUN BBISBIISATH U XaPAaKTEPU30BATh CYIIECTBEHHBIC
MPU3HAKH M3Y4YaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUECKUX PEAKIUH,
BBISIBIIATH ~ OOIME  3aKOHOMEPHOCTH, MPUYHHHO-CICACTBEHHBIC CBS3U U
MPOTUBOPEYHS B MU3YIACMBIX TIPOIIECCAX U SIBJICHUSX.

ba3oBble uccienoBarTelbckme 1eiiCTBUSL:

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIMPOCHI B KayeCTBE HMHCTPYMEHTA
MO3HAHUSA, a TaKKe B KAayeCTBE OCHOBBI i (POPMUPOBAHHUS THUIIOTE3BI TIO
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKICHU;

MPUOOPETEHUE ONbITa IO TUIAHUPOBAHWIO, OpPTaHU3AMH W TIPOBEICHUIO
YUYEHMUYECKHX OKCIIEPUMEHTOB, YMEHHE HaOJII0JaTh 3a XOJOM IpoIiiecca,
CaMOCTOATEIFHO MPOTHO3UPOBATH €0 Pe3yJbTar, (PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEAEHHOTO OTbBITA, HCCIICIOBAHUS, COCTABIATH OTUET
O MpoJIeNTaHHOM padoTe.

Pabora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPHPETUPOBATH WHGHOPMAIIHIO
pPa3TUYHBIX BUIOB U (HOPM MPEJCTABICHUS, TOTydaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJIIpHAs JUTEpaTypa XUMHUYECKOTO COJEpXKaHUS, CIPAaBOYHBIC
nocoOus, pecypcsl MHTepHETa), KPUTHYECKH OIICHUBATH IPOTUBOPCUYHMBYIO M
HEJIOCTOBEPHYIO HH(POPMAITHIO;



yMEHUE TPUMEHSATh Pa3jIM4yHbIe METOJbl U 3aMpOChl MPU MOUCKE U OTOOpE
uH(MOpPMAIUU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7]a4 ONPE/IEIEHHOTO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTd MCHOJB30BaHUS  HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOTO UCIIOJIB30BAHUS PA3IUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOATENILHO BHIOMPATh ONTUMANIBHYIO (hOpMY TpeacTaBieHus] HHPOpMaAIUU U
WUTIOCTPUPOBATh pEIlIaeMble 3aJaud  HECJIOKHBIMU CXeMaMH, JharpaMmmamu,
npyrumu popmamu rpaduku U UX KOMOWHAIUSIMUY;

YMEHUE UCIIOJIb30BaTh MW AaHAJIM3UpOBaTh B Ipouecce Yy4eOHOH U
UCCIIEIOBATENLCKON NIeATEIbHOCTH HMH(POPMAIMIO O BIUSHUHU MPOMBIIUICHHOCTH,
CEJIbCKOI0 XO3MCTBA M TPAHCHOPTa Ha COCTOSIHME OKpYXKarolled HpHUpPOIHOM
Cpelbl.

KoMMyHuKAaTHBHBIE YHHBePcaIbHbIe yueOHbIe 1eiicCTBUA:

YMEHHUs 3aJlaBaTh BOINPOCHI (B XOJe Juaiora W (WiM) JIUCKYCCHUHU) TIO
CyLIeCTBY  OOCyXJaeMol  TeMbl, (OpPMYJIUPOBaTH CBOU  IPEIJIOKECHHUS
OTHOCHUTEJILHO BBINIOJHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHMSI ~ IPEIACTaBIATh  IMOJYYEHHBIE  pe3yJbTaThl  [103HABATEIbHOU
JESTEIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JelaTh IMPE3CHTALUIO
pPE3yNbTATOB BBIMOJHEHUS XHUMHYECKOTO IKCIIEPUMEHTa (J1a00paTOPHOrO OMbITA,
1abopaTopHOI pabOTHI IO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MTPOCKTA);

YMEHHSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIbHOM W MCCJENOBAaTEIbCKOM  JESATENBHOCTH MPU  PEIICHUU
BO3HMKAIOIIMX NpOOJEeM Ha OCHOBE Y4y€Ta OOIIMX WHTEPECOB M COrJIACOBAHUS
no3unuii (00CyXIeHuss, OOMEH MHEHHMSIMH, «MO3TOBBIC HITYPMBI», KOOPIWHAIUS
COBMECTHBIX JICWCTBUH, OIpelNeJeHHe KpPUTEpUEeB IO OLIEHKE KauyecTBa
BBINIOJIHEHHOM paboThl U JpyTUe).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHSA:

YMEHUE CaMOCTOSTENIbHO ONPEEsITh LENH JEATebHOCTH, MIaHUPOBATh,
OCYILIECTBIISITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeTLHOCTh, BHIOUpaTh Hanbonee 3pheKTUBHBIC CIIOCOOBI pelieHusT yUeOHbBIX U
MO3HABATEJIbHBIX 33Ja4, CaMOCTOSITEIbHO COCTaBJISATh WU KOPPEKTUPOBATH
[IPEUIOKEHHBIM  QJITOPUTM  JCHUCTBUUA [PU BBIIIOJHEHUM 3aJaHUM C Yy4ETOM
MOJTyYeHHUs] HOBBIX 3HAHWU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKITUSX,
OLIEHWBAaTh COOTBETCTBUE IMOJIYUEHHOTO pe3yJjbTaTa 3asBJICHHOW IIeNH, YMEHUE
UCIIOJIb30BaTh U AaHAJM3UPOBATh KOHTEKCTHI, IPe/IaracMble B yCIOBUH 3aaHUM.

MNPEIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMEeTHBIX pPE3yNbTaTOB IO OCBOCHHUIO 00s3aTEIbHOrO
CoJlep KaHMs, YCTAHOBJIEHHOrO JaHHOM ¢enepaibHOM paboyeil mnporpaMMon,
BBIJICTISIIOT: OCBOCHHBIE OOYYalOUIMMUCS HAy4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI



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

K xoHiy 00yuenus B 8 kiiacce npeMeTHbIe pe3ysibTaThl HA 0A30BOM YPOBHE

JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

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 BEIIECTBA, MOJIb, MOJIApHAs Macca,
MaccoBas JIOJIsl XUMUYIECKOTO 3JIEMEHTa B COSTUHEHUHN, MOJISIPHBINA 00BEM,
OKCHJI, KHCIIOT4, OCHOBAHUE, COJb, 3JIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHUCJICHHS, XMMHUYECKasi peakius, KiacCU(pUKAIUs pPEaKIui: peakiuuu
COCIMHEHUS, PEaKIUU pa3JIOKEHUs, PEaKIMU 3aMEIICHUs, pPEaKiuu
0OM€Ha, 3K30- U SHJOTEPMHUYECKHE PEAKIIMH, TEIIOBOU 3P(EKT peakium,
AIpO aTOMa, JJIEKTPOHHBIM CJIOW aroma, aTOMHasi OpOUTalb, PagUyC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAA W HEMOJSpPHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBSA3b, MOH, KaTUOH, aHUOH, PACTBOpP, MAaccoBas JI0Js BEIIECTBA
(TpolieHTHAs! KOHIICHTpAIs) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHSITUH W
MPUMEHSTh 3TU NOHATHUS MPU ONMKUCAHUU BELIECTB U UX MPEBPALICHUI;

e HCIOJBb30BaTh XHWMUYECKYIO CHUMBOJHKY JJIS COCTaBJICHHUS (HOpMyI
BEIIECTB U YPABHCHUN XMUMHUYECKUX PEAKIUN;

e OIpENESATh BAJIGHTHOCTh ATOMOB DJIEMEHTOB B OMHAPHBIX COCIUHECHUSIX,
CTENIEHb  OKHUCJICHMS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COEAMHEHUN 10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIEHTHAas W HMOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaThb cMbici [lepuoanueckoro 3akona JI. WM. Mennaeneena:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoil cucreme,
3aKOHOB COXPAHEHMSI MacChl BELIECTB, IMOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO yY€HUs, 3aK0OHa ABOTajIpo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ilepuoauueckoit
CUCTEMbl XHUMHYECKHUX OJJIEMEHTOB: pa3iaudaTh IMOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mobounas noarpynna (b-rpymnma)y, Maneie u
OOJIbIlINE TIEPUOJIbI, COOTHOCUTh OO0O3HAYCHMS, KOTOpPhIE HUMEIOTCA B
tabmune «llepuoauueckass cuctemMa Xumudeckux osjemeHToB [, U.
MeHnneneeBay C€ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, oOllee Yucio 3IeKTPOHOB
U pacrpeeieHue UX Mo dJIEKTPOHHBIM CII0SIM);

KJ1acCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlEeCTBa,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PEaKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHUE CBOWMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIasi ONKMCAHUE TPUMEPAMU MOJIEKYJISPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINM;

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

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

MIPUMEHSTh OCHOBHBIE OINEPALMA MBICIUTENBHON AEATEIbHOCTA — aHaJU3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CUCTeMAaTHU3aIuio, KiIacCU(PHUKAIIUIO,
BBISIBJICHUE TMPUYUHHO-CJICACTBEHHBIX CBSI3€M — MJI1 M3Y4YEHUSI CBOWCTB
BEIIECTB U XUMHUYECKUX PEaKIHM, €eCTeCTBEHHO-HAYYHBIE METOIbI
MO3HAHUA — HAOJIOJCHUE, W3MEpPEHHEe, MOJEIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CIEN0OBAaTh  MpaBWjaM  TMOJIb30BAHUA  XUMHUYECKOM  TOCYJIOM W
7a00paTOpHBIM  O0OpYJOBaHMEM, a TaKXKe IMpaBWJaM OOpaIllCHUS C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSMU TI0 BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJIYYEHUI0O U COOMPAHUIO
ra3oo0pa3HbIX BeENIeCTB (BOMOpOJa ¥ KHUCJIOPOJA), MPHUTOTOBJICHUIO
pPacTBOPOB C OMPEAECIEHHON MacCOBOM J0JIE PaCTBOPEHHOTO BENIECTBA,
MJIAaHUPOBATh W MPOBOAUTH  XUMHYECKHE  AKCHEPUMEHTHI M0
pacIio3HaBaHHUIO PACTBOPOB HIEIOUYEH U KUCIOT C TOMOIIbIO MHIUKATOPOB
(;makmyc, heHondTaaenH, METHIOPAHXK U APYTHE).

K xoniy oOyuenus B 9 kiacce npeMeTHbIE pe3yIbTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICI OCHOBHBIX XUMMYECKUX MOHATHM: XUMHUYECKUU
JJIEMEHT, aTOM, MOJIEKyJla, HMOH, KaTUOH, aHUOH, IIPOCTOE BELIECTBO,
CJI0’KHOE€ BELIECTBO, BAJIEHTHOCTb, DJIEKTPOOTPULATEIBHOCTb, CTEIEHb
OKHUCJICHUS, XUMUYECKasl peaKIiusi, XUMUYecKas CBs3b, TEIUIOBOU 3PdeKT
peakuuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJIMTUYECKAsT IUCCOLMALIMS, PEaKLUU WOHHOIO
oOMeHa, KaTanu3aTrop, XHMHUYECKOE€ paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHCIEHHE W  BOCCTaHOBJICHHUE,
aIIOTponus, aM(pOTEPHOCTh, XUMHUYECKas CBsA3b (KOBAJICHTHAas, MOHHAs,
METaJuInYecKasi), KpHUCTAIUIMYECKas pEIETKa, KOPpO3Hs METAaJUIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKOM peaKIuu, TMpEeAeNbHO JOMyCTUMAs
koHueHtpanus [IJIK BemniecTna;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX TMOHATHU U
MPUMEHSITH 3TU OHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIONIb30BaTh XHUMHMUYECKYI0 CHMBOJIMKY [UISI COCTaBlieHUS (opMyll
BEIIECTB U YPABHECHUN XUMHUYECKUX PEAKIUN;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX pA3IUYHOTO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K
ONpeNeNEHHOMY KJIACCY COEOUWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBA3M (KOBAJEHTHAs, HOHHAsg, METAJUIMYECKasi) B HEOPraHUYECKUX
COCIIMHEHUSX, 3apsiji MOHA M0 XUMHUYECKON (QopMylie, XapaKkTep cpelbl B
BOJIHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUITMYECKON
PEIETKN KOHKPETHOTO BEILECTBA;

packpeiBath cmbica Ilepuogmueckoro 3akona [[. M. Menneneera u
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OIMUCHIBaTh U XapaKTEpHU30BaTh
tabnuunyio Gopmy [lepuoanueckoil cUCTEMbl XUMHYECKHX 3JIEMEHTOB:
paznuyaTh TOHATUSA «rJaBHas noxarpymnmna (A-rpynma)y U «mobodHas
noarpynna (b-rpynma)», manbsie W OOJbBIIME MEPUOIBI, COOTHOCUTH
0003HaYeHUsl, KOTOpbIE HMEIOTCA B NEPUOJUYECKON Taldiuue, ¢
YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHHMSI  aTOMOB  XMUMHUYECKHUX
JIEMEHTOB (COCTaB W 3apsia  sjapa, oOIee 4YUCIO DJICKTPOHOB M
pacrpesieieHue HMX MO D3JEKTPOHHBIM CJOAM), OOBSCHATH OOIIMe
3aKOHOMEPHOCTH B M3MEHEHHM CBOWCTB 3JIEMEHTOB M MX COEIMHEHHI B
npenaesax MajlbIX NMEPUOIOB U TJIABHBIX MOJATPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJacCU(UIMPOBAaTh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOIIMX B pEaKIUU
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO0 W3MEHEHHUIO CTEICHEW OKHUCIICHUS
XUMHUYECKUX DJIEMEHTOB);

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

COCTABJISITh  YPaBHEHHUS JJIEKTPOJUTHUYECKON JHUCCOLMALMU  KHUCIIOT,
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 COCTABJICHHS SJIEKTPOHHOTO OaiaHca STUX PEeaKIIHii;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHSI,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX IMPEBPAIICHUN B pa3IUIHBIX
YCIIOBUSIX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJIAPHYIO ¥  MOJISIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XUMHYECKOTO JJIeMEeHTa 1o (opmyie
COEIMHEHHSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEaKInu;

cOoONIOJaTh  MpaBUjia  MOJIB30BAHUS  XMMHUYECKOW  MMOCYyIOW U
7a00paTOpHBIM  OOOPYJIOBAaHMEM, a TaKXKe IMpaBWa OOpaIlleHUs C
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSAMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpAHHUIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIEKUCIIOTO Trasa);

OPOBOJUTh  PEAKIMM, TOATBEPXKIAIOIMIME  KAYECTBEHHBIM  COCTaB
pPa3TUYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM IYyTEM XJIOPHUI-, OpOMUSI-,
uoaMI-, KapOoHat-, ¢ocdar-, cuiamkar-, cyiabdar-, TUAPOKCH]I-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PacTBOpPaX HEOPTAHMUECKUX BEIIECTB;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON JEATEIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHUE, OO0OOIIEHHE, CHUCTEMATU3aIMI0, BBISIBICHUE
PUYUHHO-CJICACTBEHHBIX CBS3€H — I W3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX pEaKlUid, €CTeCTBEHHO-HAy4YHbIE METOJbl TIO3HAHUS —
HaOJIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, IKCIIEPUMEHT (pealbHBbIA H
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
DJIEeKTPOHHBIE
Ne HaumeHoBaHue pa3aeioB U TeM ugposbie
P KoimuecTBo (wndpp )
n/n NporpamMmsl o0pa3oBaTe/bHbIEC
4acoB
pecypchbl
Kontpoabubie IIpakTuueckue
Bcero P P
padoThI padoThI
Pa3nea 1. [leppoHavyaibHble XUMHUYECKHE NOHATHS
Xumusi — BaxkHast 00J1aCTh
1.1  ecrecTBO3HAHUSA U MPAKTUYECKON 5 2 https://m.edsoo.ru/YNVIX660G
JeSITEIbHOCTH YeJIOBEKa
1.2 BemecTBa 1 XUMHUYECKUE pEAKLIUN 15 1 https://m.edsoo.ru/ONNXR 1 VFQ
Uroro no pazneny 20
Pa3nes 2. Baskneiimme npeacTaBUTeId HEOPraHUYECKUX BelIeCTB
2.1  Boznyx. Kucnopon. [lonsitue o0 okcumax 6 https://m.edsoo.ru/DSBORTY30
2.2 Bogopogn. IloHsATHE 0 KMCIOTaxX U CONSIX 8 1 https://m.edsoo.ru/SD61JZ6PS
2.3  Bopa. PactBopsl. [lonsiTiie 06 0OCHOBaHMSIX 5 1 1 https://m.edsoo.ru/M1315KJBM
OcCHOBHBIE KJ1acChl HEOPraHUYECKUX
2.4 . 11 1 1 https://m.edsoo.ru/OTSASMOWT
COEIMHEHUN
Uroro no pazgeny 30

Pasnen 3. [lepnoanueckuii 3axkon u [lepuoguyveckas cucrema xumudeckux 3j1eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.
XI/IMI/I‘ICCKaH CBA3b. OKI/ICJIl/lTe.]ILHO-BOCCTaHOBI/ITeJIbHI)Ie pealculm

3.1 Ilepuoaunueckuii 3akoH u Ilepnonnueckas 7 https://m.edsoo.ru/TCBJBVWEZ




cHCTEeMa XMMHUYEeCKuX snemMeHToB /. 1.
MenneneeBa. CTpoeHue aroma

X € .0 e -
3.2 HMITACCRAT CRA3D. LKUCTHTEIRHO 8 2 https://m.edsoo.ru/F6AOASDPF

BOCCTAaHOBUTCIIBHBIC PEAKIINHN

Wroro no pazueny 15 https://m.edsoo.ru/LRYWBJPES

Pe3epBHOE Bpemst 3 https://m.edsoo.ru/KQBD02J69

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 68 5 5



9 KUIIACC

DJIeKTpOoHHbIe (LM (ppoBbIE)
HaumeHnoBanue pasgesioB u teM nporpammbl  Koumyecrso o0pa3oBaTe/bHbIE
4acoB pecypcsl

Ne
n/n

Konrpoabnbie IIpakTHyeckue

B
cero padoThI padoThI

Pa3nes 1. BemecTBo 1 XMMHYecKHe peaKIIuu

[ToBTOpenue u yriryOneHne 3HaHUN

1.1 5 1 https://m.edsoo.ru/EQETUT35Z
OCHOBHBIX pa3/IeNioB Kypca 8 kiacca
OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX

1.2 . 4 https://m.edsoo.ru/AFN4ALWG7U
peakiuit
DNEeKTPONMTHYECKAs TUCCOLIUAIIHS.

1.3 P g Hat 8 1 1 https://m.edsoo.ru/KODURS0VV
XUMHUYECKUE PEAKIIUU B PACTBOPAX

Hroro no pazneny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS

OO61mas xapakTepruCTHKa XUMUYECKUX

2.1 B P P 4 1 https://m.edsoo.ru/ZTN1F700I
aneMeHToB VIIA-rpynmsl. ["anorenst
OO6m1ast XxapakTepruCTUKa XUMUYECKHUX

2.2 oanementoB VIA-rpymnmel. Cepa u e€ 6 https://m.edsoo.ru/P3DHMFB09
COEJIMHEHUS
OO6mrast xapakTepruCTUKa XUMUYECKHIX

2.3 snementoB VA-rpynnsl. A30T, pocdop u ux 7 1 https://m.edsoo.ru/VOXDOUX2S
COCTUHECHHUS
OO01mas xapakTepuCcTHKa XUMUIECKUX

2.4 B P P 8 1 2 https://m.edsoo.ru/JPJI200VIX

aneMmeHToB IVA-rpynnsl. Yriaepoa u



KPEMHHU ¥ UX COCTUHCHUS
Wroro no pazueny 25

Pazgen 3. MeTa/iIbI M BX COeIUHEHU S

3.1 OO0wme cBOMCTBA METAJLIOB 4

3.2  Baxgeiimme MeTa/UIbl 1 UX COEIUHEHUSA

16
Hroro no pazneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa U MaTepualbl B )KU3HU YEJIOBEKa 3
Uroro no pazueny 3
PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

68

https://m.edsoo.ru/GHV2L.6NJ8

2 https://m.edsoo.ru/EFKQW9HZI

https://m.edsoo.ru/TENBWEF7Y

https://m.edsoo.ru/FYSRY75R9

4 7






IHOYPOYHOE IIVTAHUPOBAHUME

8 KUIIACC
DJIeKTpOHHbIe NN (ppoBbIE
. Tema ypoka o0pa3oBaTe/bHb
n/n P KosnuectBo yacos P 1
pecypcsl
KoHnTpoJbHbIe
Bcero IIpakTyeckue padoTnl
padoThbI
[Ipeamer xumuu. Ponps xumuu B
1 https://m.edsoo.ru/L62DS2CZR
JKU3HM 4esoBeKa. Tena u BemecTsa
ITonsaTre o MeToaax NO3HAHUS B
1 https://m.edsoo.ru/9ZJAEW050
XUMHH
ITpakTnyeckas padora Ne 1 «IIpaBuna
paloThI B 1a00paTOPUU U PUEMBI
1 https://m.edsoo.ru/LSEW4353D
oOparieHus ¢ 1a00paTOpPHBIM
000pyIOBaHUEM
Yucrtsle BemecTBa U cmecu. CrocoOsl
B N 1 https://m.edsoo.ru/6TME21FW8
pasfeseHns cMecen
[IpakTnueckas padora Ne 2
«Paznenenue cmeceit (Ha mpumepe 1 https://m.edsoo.ru/K3LSSMCRY
OYHUCTKHU NTOBApEHHOW COJIN)»
ATOMBI U MOJIEKYJIBI 1 https://m.edsoo.ru/BLS04WTBS
XHWMHYECKHUE DJIEMEHTHI. 3HAKU
1 https://m.edsoo.ru/AH3D4DNAX
(CMMBOJIBI) XUMHUYECKUX JIEMEHTOB
[IpocTeie u clnoKHBIE BENIECTBA 1 https://m.edsoo.ru/DXJIBSTJI95
ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 https://m.edsoo.ru/IMOBJ3QZ5

10 3aK0OH MOCTOSIHCTBA COCTaBa BEIIECTB. 1 https://m.edsoo.ru/IMC496FX6




11

12

13

14

15

16

17

18

19

20

21

Xumuueckas popmyia. BaareHTHOCT
aTOMOB XMUMHUYECKHUX 3JIEMEHTOB

OTHOcHuTeNnbHAsA aTOMHAas Macca.
OTtHOCHUTENbHAS MOJICKYJIsIpHas Macca

MaccoBas 1019 XUMHYECKOTO
3JIEMEHTA B COCIUHEHUHN

KomnnuecTso BemecTBa. Moinb.
MousipHas macca

duznyeckue U XUMHUUECKHUE SIBICHUS.
XumMuueckas peaKknuus

[Ipu3Haku u yCciI0BUS IPOTEKAHUSA
XUMHYECKUX PEAKIUI

3aKOH COXpaHEHUS MACChl BEIIECTB.
XUMHUECKUE YpaBHEHHUS

Brruncienus KOJIMYCCTBA, MAaCChl
BCIIICCTBA IO YPABHCHUAM
XUMHUYCCKUX peaKI_II/Iﬁ

Knaccudukanms xumuaecknx
peakiuii (CoequHeHus, Pa3IoKeHUs,
3aMeleHus, o0OMeHa)

M. B. JIoMOHOCOB — y4Y€HBIN-
sHuKIoneauct. O000mEeHe 1
cUCTEMaTH3aInsI 3HaHUHN

KonrtponsHast padora Nel mo reme
«BemiecTBa 1 XUMHUECKUE PEAKIIHI»
Bo3nyx — cMmech razos. Coctas
Bo3ayxa. Kucinopon — anemeHT u
npocroe BeuiecTBo. O30H

https://m.edsoo.ru/PIZPCIMDX

https://m.edsoo.ru/GHV58QOMVE

https://m.edso0o.ru/368UNL5Y?2

https://m.edsoo.ru/YZMES6ATH

https://m.edsoo.ru/N6DVNIKQS5

https://m.edsoo.ru/M8DS4IHVM

https://m.edsoo.ru/LUY9U3EQE

https://m.edsoo.ru/L480O7LAGB

https://m.edsoo.ru/PIWARH3AB

https://m.edsoo.ru/ON62SNERU

https://m.edsoo.ru/XONONRN1P




22

23

24

25

26

27

28

29

30

31

32

dusnueckre U XUMHUYECKHUE CBOMCTBA
KHUCJIOpoJia (peaKkuu OKUCICHUS,
ropenue). [lonstue 006 okcumgax

CriocoOsl MosTy4eHus KUCIopoia B
1ab0paTopuu U MPOMBIIUIEHHOCTH.
[Ipumenenue kucnopoa

TennoBoit 3¢ ekt xumMuaeckoit
peaKIuu, IOHATHE O
TEPMOXHMHUYECKOM YPaBHEHHH, IK30-
Y 3HJOTEPMUYECKUX peaKIsIX
TormBo (HedTh, yroias U METaH).
3arpsi3HeHue BO3AyXa, CIoCOObI ero
IPEJOTBPALLICHUS

ITpaktruyeckas padora Ne 3 o Teme
«[Tomydenue u coOupanue KUCIOPOAa,
M3y4YEHUE €r0 CBOMCTB)

Bonopon — anemeHT u mpocroe
BelecTBO. Haxoxaenue B npupojie
Du3nyecKknue 1 XMMUYECKHE CBOMCTBA
Bogopoja. [Ipumenenne Bogopoaa
[ToHsiTHE O KHUCIIOTAX U CONSAX
CriocoOblI mosryyeHus BO0poia B
nabopaTtopuu

[IpakTuueckas pabora Ne 4 o Teme
«[Tomyuenue u cobupanue Boopo/a,
W3YyYEHHUE ETO CBOMCTB)»

Mounsipabiit 00BEM razoB. 3akoH
ABorazipo

https://m.edsoo.ru/FBS 1JRKMB

https://m.edsoo.ru/VIWB6A2RD

https://m.edsoo.ru/PNMKIJZHKX

https://m.edsoo.ru/USNYSUUW?2

https://m.edsoo.ru/5516UHX3R

https://m.edsoo.ru/'WD392ACWB

https://m.edsoo.ru/0SZ28459R

https://m.edsoo.ru/TMWNIVC43

https://m.edsoo.ru/COTO9UCIP

https://m.edsoo.ru/SS3WAX33K

https://m.edsoo.ru/M3KSO1QDQ




33

34

35

36

37

38

39

40

41

42

43

Brruncnenust 00bma, Konn4ecTBa
BEI[ECTBA T'a3a 10 eT0 H3BECTHOMY
KOJINYECTBY BELIECTBA MIIK 00BEMY

Brruncienus o05EMOB ra3oB MO
YpPaBHCHUIO P€AKIIMHU HA OCHOBEC
3aK0HA 00BEMHEBIX OTHOIIIEHHUH ra30B

duznueckre 1 XUMUYECKHE CBOMCTBA
BOJIBI

CocraB ocuoBanuii. [lousitue 00
HHAUKATOpax

Bona kak pactBopuTeb.
Hacsbimenaslie 1 HeHACHIILICHHEIS
pactBopbl. MaccoBas 10Jisl BELIECTBA B
pactBope

[IpakTuueckas padora Ne 5 mo Teme
«IIpurorosiieHne pacTBOPOB C
ONpeACIEHHON MacCOBOU 10JIen
pPacTBOPEHHOTO BEILIECTBAY»

KontponbHas padota Ne2 o reme
«Kucnopoa. Bonopoa. Boga»
Okcupl: cocTaB, KJIacCUpUKAIUS,
HOMEHKJIaTypa

[Tonydyenue u XuMHUECKHE CBOMCTBA
KHCIIOTHBIX, OCHOBHBIX U aM()OTEPHBIX
OKCHJIOB

OcHoBaHHUs: COCTaB, KJIacCU(UKAIIHS,
HOMEHKJIaTypa

[TonydyeHue u XuMHYECKHUE CBOMCTBA

https://m.edsoo.ru/MXGOY304M

https://m.edsoo.ru/9TQS8AXABY

https://m.edsoo.ru/7AOGFZK4R

https://m.edsoo.ru/IXB2W6IVL

https://m.edsoo.ru/MKHXPOFH4

https://m.edsoo.ru/ WXUKPAUOA

https://m.edsoo.ru/JM7935DRY

https://m.edsoo.ru/STEFSJINAY

https://m.edsoo.ru/8JAZ9YWS2

https://m.edsoo.ru/SU397HUSC

https://m.edsoo.ru/GD9A28ROE




44

45

46

47

48

49

50

51

52

53

54

OCHOBaHUU

Kucnotsl: coctas, knaccudukanus,
HOMEHKJIaTypa

[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
KHUCJIOT

Conu (cpeaHue): HOMEHKIATypa,
CHOCOOBI MOTYYECHHS, XUMHUYECKHE
CBOMCTBA

[IpakTuueckas pabora Ne 6. Pemenue
AKCIIEPUMEHTANBHBIX 3a7a4 110 TeMe
«OCHOBHBIE KJIACChl HEOPTAHUYECKUX
COCTUHEHUN)»

I'eneTmueckas CBA3b MCXKY KilacCaMu
HCOPIraHUYCCKUX COGI[I/IHCHI/Iﬁ

O000I1IEHNE U CUCTEMATHU3AIINS
3HAHUH

KonTtponbHast pabota Ne3 o reme
"OCHOBHBIE KJIaCChl HEOPTAHUUECKUX
coequHEeHUN"

[TepBbie MOMBITKY KIAaCCHPUKAITUN
XUMHUYECKUX 31eMeHTOB. [TonsTHE 0
IPYIIax CXOJHBIX AJIEMEHTOB
[Tepuonuueckuii 3aKOH U
[lepuoanueckas cuctemMa XUMUYECKUX
snemeHToB /1. I. Menaeneena

[Iepuonsl, rpynmsl, MOATPYIIIBI
Crpoenue atomoB. COCTaB aTOMHBIX
saep. M3oTonsl

https://m.edsoo.ru/Q6U4WEBK7

https://m.edsoo.ru/Z2GCRN45W

https://m.edsoo.ru/JSNUIMI9T]J

https://m.edsoo.ru/58D13JF7V

https://m.edsoo.ru/YDS6ZRE31

https://m.edsoo.ru/S7TBUOEEYN

https://m.edsoo.ru/AFA7IDULD

https://m.edsoo.ru/COV3CC214

https://m.edsoo.ru/X9F1NR3US8

https://m.edsoo.ru/NOMWWIRXN

https://m.edsoo.ru/IMUDOMRSH
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56

57

58

59

60

61

62

63

64

65

CtpoeHnue 311eKTPOHHBIX 000JI04eK
aTOMOB 3J1eMeHTOB [lepuoanueckoi
cucremsl /. 1. Menneneena
XapakTepucTuKa XUMHUYECKOTrO
3JIEMEHTA MO €ro MOJOKEHUIO B
[Tepuonuueckoii cucreme /1. U.
MenpeneeBa

3nayenue [leproauueckoro 3akoHa
JUISL pa3BUTHS HAYKU U IPAKTUKU. [].
N. MenneneeB — y4€Hbli, neaaror u
rpak1aHuH

PesepBHeIil ypok. O000IICHHE 1
cCHCTEMAaTH3alMs 3HAHUI /
Bcepoccuiickas npoBepouHas pabota

KonTponbnas padora Ne4 o teme
«CTtpoenne aroma. XuMHu4IecKast
cBs3b» / Beepoccuiickas mpoBepoyHast
pabota

DNEeKTPOOTPULIATEIbHOCTh ATOMOB
XUMHAYECKHX JIEMEHTOB

HonHas Xxumuyeckas CBsi3b
KoBanenTHast mosnsipHas XUMUIeCKast
CBSI3b

KoBanenTHas HenossipHas
XUMAYECKask CBS3b

CreneHnp oKkuCIEHUSA
OKHCANTENbHO-BOCCTAHOBUTEIbHBIE
peakuuu

https://m.edsoo.ru/T9SYNVE8B2

https://m.edsoo.ru/YIP04OMDX

https://m.edsoo.ru/SZD8XEQOP

https://m.edsoo.ru/ZCQTRPO8Y

https://m.edsoo.ru/FTIZF99WEF

https://m.edsoo.ru/HZA110ED8

https://m.edsoo.ru/3SY1RJKVI

https://m.edsoo.ru/EOL3MT2AE

https://m.edsoo.ru/9Y VR3FUXI

https://m.edsoo.ru/RA6CVXM66

https://m.edsoo.ru/ZXNCA7DOZ




66 OKUCINTENN U BOCCTAHOBUTEIN

PesepBHelil ypok. O000IICHHE 1
CHCTeMaTH3aIlns 3HAHUH 110 TeMe

67
«Ctpoenue aroma. XuMuueckas
CBS3b)

68 PezepHblit ypok. O6o01eHue u

cUCTeEMAaTH3alud 3HAaHUN

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

68

https://m.edsoo.ru/QPS46Z5PU

https://m.edsoo.ru/4ARH7M35NF

https://m.edsoo.ru/7DNRBZ948




9 KUIIACC

Ne

wn Tema ypoka

Beero KoHnTpoJbHbIe

padoThI
[Iepnoanueckuit 3aKoH.
[Iepnoanueckas cucrema
XUMHUYECKHUX 3JIEMEHTOB [].
N. Menneneesa

3aKOHOMEPHOCTH B
N3MEHEHHHU CBOMCTB
XUMHYSCKHX 3JIEMEHTOB
MIEPBBIX TPEX MEPUOIOB
Knaccudukanus u
HOMEHKJIaTypa
HEOPraHWYECKUX BELIECTB

Buapsr xumMmnueckon CBSI3U U
TUIBI KPUCTATUTMYECKUX
peeEToK

KonTponbhas padota Nel no
teme «IloBTOpeHME U
yri1yOieHre 3HaHui
OCHOBHBIX pa3/iesioB Kypca 8
KJaccay

Knaccudukanmst
XUMUYECKHUX PEaKUui 1o

IIpakTH4eckue

padoThI

KoaudecTBO 9acoB U3YyYCHUHA

DJIeKTpoHHbIe HU(pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

https://m.edsoo.ru/ECRKA90AY

https://m.edsoo.ru/GNJPEROFB

https://m.edsoo.ru/ WTOIWRA20

https://m.edsoo.ru/UI4Y5CFRV

https://m.edsoo.ru/J4X87ZN212

https://m.edsoo.ru/X8XAE7E2]




10

11

12

13

14

15

PAa3JINYHBbIM IIPHU3HAKAM

[Ionsatue o ckopoctu
XUMHUYECKON PEaKIIMH.
[TonsiTHE O TOMOTI'€HHBIX U
TETEPOTreHHBIX PEAKIMIX

IIoHsaTHE 0 XUMHUYECKOM
paBHOBecuH. PakTOpHI,
BIIUSIIOIIIME HA CKOPOCTh
XUMHYECKON peakiuu u
ITOJIOKEHHE XMMHYSCKOT0
paBHOBECHS

OKHUCITUTENBHO-
BOCCTAaHOBUTEJIbHBIE
peaxiuu

Teopus 3NEKTPOTUTUYECKON

mucconmanmu. CHUIbHBIE U ClIa0bIe

BJIEKTPOIUTHI

HonHbIe ypaBHEHHUsI peakui

XUMHYECKHE CBOMCTBA KUCIOT U
OCHOBaHMH B CBETE NPEACTABICHUIN

00 PIIEKTPOIUTUIECKON
JUCCOIIMAITAT

XHUMHUYECKHUE CBOMCTBA COJIEH B

CBeTe IpeCTaBIeHU 00

BHCKTpOHHTHqCCKOﬁ JAUCCOoMaln

[TonsiTe o ruaponuse conen

O0001IeHrE U CUCTEMAaTU3 AU

3HAHUH

https://m.edso0.ru/6VLXCYY7N

https://m.edsoo.ru/H4FH7NZNM

https://m.edsoo.ru/648V 11026

https://m.edso0.ru/2KCYCLZ16

https://m.edsoo.ru/VN2SBON1R

https://m.edsoo.ru/SHH81 Y VXI

https://m.edsoo.ru/ETD5QTS4G

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

https://m.edsoo.ru/FEEIZRMBG




16

17

18

19

20

21

22

23

24

[TpakTrueckas padora Ne 1.
«Pemienne s3xkcrepuMeHTaIbHbIX
3a1au»

KontponbHas padota No2 o teme
«DIEeKTpOoIUTHYECKast
aucconuanus. XUMHYECKue
peaKkIu B paCTBOpPaX»

OO01as XxapakTepUCTHKA raJIOreHOB.
XUMUYeCKHE CBOMCTBA Ha MPUMEPE
XJiopa

XnopoBoaopoa. CossiHast KUCIIOTA,

XMMHYECKHUE CBOMCTBA, MOJYYEHUE,
MIpUMEHEHNE

[IpakTuueckas pabora Ne 2 o teme
«[TomyueHnne COMAHON KUCTOTHI,
H3y4EHHE €€ CBOMCTBY»

Brruucnenus no ypaBHeHUSIM
XUMHUYECCKUX peaKHI/Iﬁ, €CJIM OqUH
W3 peareHTOB JaH B U30bITKE

OO1m1ast xapaKTepUCTHKA SJIEMEHTOB
VIA-rpynimsl

AnnorpornHbie MOAUGUKAITIH
cepnl. Haxoxienue cepsl U €€
COEIMHEHUI B IPUPOJIE.
XUMHUYECKHE CBOMCTBA CEPBI
CepoBoziopoj, CTpoeHue,
(bU3UYeCKre U XUMHUYECKUE
CBOMCTBA

https://m.edsoo.ru/7VXTFHIT4

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

https://m.edsoo.ru/NNYKYZF12

https://m.edsoo.ru/CWVSHCD2M

https://m.edsoo.ru/PVEXIYWEG

https://m.edsoo.ru/4BISHO70F

https://m.edsoo.ru/NMWKERSEP

https://m.edsoo.ru/CX10EU8PO

https://m.edsoo.ru/ECGX2B40W




25

26

27

28

29

30

31

32

Oxcunpl cepbl. CepHas KUCIOTAa,
¢busnvecKue 1 XUMHUECKUE
CBOMCTBA, IPUMEHEHUE

XHUMHUYECKUE PEAKIMH, JIEKALUE B
OCHOBE IPOMBILIUIEHHOTO criocoba
MOJIyYEHUSI CEPHOU KUCIIOTHI.
XUMHUYECKOE 3arpsA3HEHUE
OKpY>Karollen cpeibl
COEIUHEHUSIMH CEPBI

Brruucnenue maccoBoii 101u
BBIX0/1a TPOJIYKTA PEAKLUH
OOm1ast XxapaKTEpUCTHKA YIIEMEHTOB
VA-rpynnsl. A3or,
pacnpocTpaHeHue B IPUPO/IE,
¢bu3znuecKkrue 1 XUMUYECKHe
CBOMCTBA

AMMuak, ero ¢puznyeckue u
XMMHUYECKHE CBOICTBA, ITOJIyYEHHE
U IPUMEHEHUE

[IpakTuueckas padbora Ne 3 o Teme
«IlonydyeHne aMMHaKka, U3y4eHue
€ro CBOMCTB»

A30THas KUCoTa, €€ (hru3nuecKue u
XUMHUYECKHE CBOWCTBA

Hcnonp30BaHnE HUTPATOB U CONEN
aMMOHHMS B KAUECTBE MUHEPAJIbHbBIX
ynoOpeHuit. XuMudeckoe
3arpsI3HEHUE OKPYKAIOIIEH CpeJibl
COCIMHEHHSIMU a30Ta

https://m.edsoo.ru/ULRFLCHH1

https://m.edsoo.ru/H7FT3NON4

https://m.edsoo.ru/HSJE186WN

https://m.edsoo.ru/WAHRMB976

https://m.edsoo.ru/HZAYESF13

https://m.edsoo.ru/JORP64IF]

https://m.edsoo.ru/U2DYEDMYE

https://m.edsoo.ru/SHBKCIQCB




33

34

35

36

37

38

39

40

41

docdop. Oxcun pochopa (V) u
dbocdopHas kucnora, pusndeckue
1 XUMHYECKHE CBOMCTBA,
MOJTy4eHUe

Hcnons3oBanue pocdaros B
Ka4yeCcTBE MHUHEPATbHBIX
ynoOpeHuid. 3arps3HeHue
MIPUPOIHOM cperbl hocdhaTamu
Yraepol, pacnpocTpaHeHHE B
npupoje, Guzndeckue u
XHUMHYECKHE CBOWCTBA

Oxcunel yriaepona, ux Gu3nveckue
Y XUMHUYECKUE CBOMCTBA.
DKoJoru4ecKkue npooIemsl,
CBSI3aHHBIE C OKCUIOM yTJepo/ia
(Iv)

VYronbHasg KUCI0Ta U €€ CON

[IpakTuueckas padbora Ne 4 o Teme
"[losrydeHue yrieKuciioro rasa.
KauectBennas peakuus Ha
KkapOoHaT-uoH"
IlepBoHayanbHbIe TOHATHUS 00
OpPraHMYECKUX BEIIECTBAX KakK O
COEIMHEHUSX yIiepoia
Kpemuuii u ero coenunenus
[IpakTuueckas padora Ne 5.
Pemenue skcriepuMeHTaNbHBIX
3a1a4 o teMme «BaxHelmne

https://m.edsoo.ru/GDQJSO3WP

https://m.edsoo.ru/UAZ3HU65V

https://m.edsoo.ru/DWOM6SUUL

https://m.edso0o0.ru/OXQAPGNCF

https://m.edsoo.ru/OHOQHDG6IPA

https://m.edso00.ru/G2HZXQGCS

https://m.edsoo.ru/30TIZ109Z

https://m.edsoo.ru/75JXNHOI8

https://m.edsoo.ru/O7E8D0OD7Z




42

43

44

45

46
47

48

49

50

51

52

HEMCTaJJIbI U UX COCOAUHCHUS»

KonTtponsHas padora Ne3 o reme
«Baxxuelnme HeMeTayuIbl U UX
COEIMHEHUS

OOm1ast xapaKTepUCTHKA
XUMHUYECKUX IJIEMEHTOB —
MeTaJUI0B. Merajuinueckas CBs3b U
MeTaJuIM4ecKasi KpucTajuinuecKkas
pemérka. Pu3nyeckKue CBOMCTBA
METaJIJIOB

XUMHYECKHE CBOMCTBA METAJJIOB.
DNEKTPOXUMHUECKUN Psijt
HanpsH>KEHUHA METaJJIOB

OO6m1re cocoObl MOTyYSHHS
MeTainoB. CriaBel. BeraucieHus
M0 YPaBHEHUSIM XUMHYECKUX
peaKuuii, €CJIi OJJMH U3 PEareHTOB
COAEPKUT IPUMECH

[ToHsiTHE O KOPPO3UU METAILIIOB
Illenoynbie MEeTaIBI

OKcubl ¥ THAPOKCUIBI HATPUS U
KaJns

[IemouHo3eMeNbHBIC METAJIIbI —
KaJILIIUA ¥ MarHui

Baxxneiinie coeIMHEHUS KaJIbITHS
O0001IeHre B CUCTEMATH3 A

3HAHUH

JKéctkocTh BOIBI U CITIOCOOEI €8

https://m.edsoo.ru/S85J9UGH3

https://m.edsoo.ru/XK1GYPCO1

https://m.edsoo.ru/Z7YRNPAEW

https://m.eds00.ru/G54GDQI2D

https://m.edso0o.ru/4FIGDOWOW
https://m.edsoo.ru/X1B4BPUW?2

https://m.edsoo.ru/Q4DX0G3U9

https://m.edsoo.ru/REOCDY0K6

https://m.edsoo.ru/CJRO96CMZA

https://m.edsoo.ru/OSPXGG1BE

https://m.edsoo.ru/ WFMBFTTTP




53

54

55

56

57

58

59

60

61

62

63

yCTpaHEHUS

[Ipaktuyeckas padora Ne 6 o Teme
"YKECTKOCTL BOJBI 1 METOAEI €6
ycTpaHenus"

ATroMuHUNA

AMdoTepHbIE CBOMCTBA OKCHIA U
THIPOKCHIA

Keiaeso

Oxcuibl, TUIPOKCUIBI U COIIH
xenesa (II) u sxenesa (11I)

O000I11IeHIE U CUCTEMATU3AIUS
3HAHUH

[IpaxTuueckas padora Ne 7.
Pemenue skcnepuMeHTaIbHBIX
3ajJa4 no teMe «BaxxHenme
METaJUTBl U UX COCTMHEHUSY

BI)I‘-II/ICJ'IGHI/ISI 10 ypaBHeHI/ISIM
XUMHNYCCKUX peaKHI/Iﬁ, €CJInN OJUH
nu3 peaFCHTOB J1aH B I/I36I)ITK€ N
COJZIEP>KUT MpUMecH. Beruucnenus
MacCOBOM JOJH BBIX0JIa MPOIYKTA
peakuuu

O000I11IeHIE U CUCTEMATHU3aIHSI
3HAaHUH

KonrtponsHast padora Ne4 o reme
«Baxnennme MeTajuibl 1 UX
COETUHEHUS»

BemwectBa u Mmarepuassl B

https://m.edsoo.ru/NFIROKB&]J

https://m.edsoo0.ru/9ZJ8RD1TV

https://m.edsoo.ru/NISKIIOJ5

https://m.edsoo.ru/F20NJRS5SR

https://m.edsoo.ru/IRTUBLAMP

https://m.edsoo.ru/NAON6HGKZ

https://m.edsoo.ru/ZN7G0QSMX

https://m.edsoo.ru/AYD2HESIY

https://m.edsoo.ru/BSTOVTKOP

https://m.edsoo.ru/703C804GN

https://m.edsoo.ru/OFI32JMTO




64

65

66

67

68

MTOBCEIHEBHOM KM3HU YeIOBEKa
XUMHUYECKOE 3arpsA3HEHUE
OKpY>Karolen cpeibl

Ponp xumuu B perieHun
HKOJIOTHYECKUX MPOOIIeM
PesepBubIil ypok. O6001IcHIE 1
CUCTeMaTH3alus 3HAaHUH
PesepBHeIil ypok. O000IICHHE 1
CUCTEeMaTH3alus 3HAaHUH

PesepBHeIi ypok. O000IICHHE 1
cUucTeMaTu3alus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

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

https://m.edsoo.ru/180Q203Y28

https://m.edsoo.ru/DT1BAS5U4

https://m.edsoo.ru/P5S2TJZNXV

https://m.edsoo.ru/TMK36TJZG







IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOMN ITPOT'PAMMBbBI

8 KUIACC

Kon
NpoBePsSIEMOro
pe3yJabTara

1

1.1

1.2

1.3

1.4

L.5

1.6

1.7

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

ITo Teme: «HepBOHa‘-IaJH)HBIe XUMHNYCCKUC ITOHATHS)

pacKpblBaTh CMBICII OCHOBHBIX XMMMUYECKHX IOHSATHUH: arowm,
MOJIEKYJIa, XUMHUYECKHI DJIEMEHT, IPOCTOE BEILECTBO, CIIOKHOE
BEUIECTBO, CMeCh (OJHOpPOJHAs U HEOAHOPOJHAas), BAJEHTHOCTbD,
OTHOCUTEJIbHAs aTOMHas M MOJIEKYJSIpHas Macca, KOJINYECTBO
BEIIIECTBA, MOJIb, MOJIIpDHAs Macca, MaccoBas [0S XMMUYECKOIO
3JIEMEHTa B COEJUHEHUH, MOJSIPHBIM 00BEM, XMMHUYECKas peakuus,
KJacCU(pUKaLMsg  peaklHuil:  peakuuud  COEAMHEHHUs,  pPEaKIHUH
pa3IOKEHUs, PEaKIMU 3aMeLIeHMs, peakuuu oOMeHa, 3K30- U
SHAOTEPMUYECKUE PEAKIMUU, TEIIoBOoW 3¢ (EeKT peakiuu, pacTBOp,
MaccoBas J10Jis BelllecTBa (POLIEHTHAs KOHIEHTpAallKs) B pacTBOpe
WUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMMYECKUX IOHSITHH U
MPUMEHSITh 3T MOHATHUS IPU ONMCAHUU BEIIECTB U UX MPEBpaIlleHUI
UCMOJIb30BaTh XMMUYECKYI0 CHUMBOJMKY JUISI COCTaBlIEHHsS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN

pacKpblBaTh  CMBICT ~ 3aKOHOB COXPAaHEHHSI MacChl  BEUIECTB,
IIOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJSIDHOTO YYE€HMs, 3aKOHa
ABoranpo

ONpeAeNsiTh BaJ€HTHOCTh AaTOMOB 3JEMEHTOB B  OWHapHBIX
COEIMHEHUSX

KJaccu(UIUpoOBaTh XHUMHUYECKHE peakuuu (MO0 YUCIy M COCTaBy
YYaCTBYIOUIMX B PEAKIMH BEIIECTB, 10 TEMIOBOMY 3PEKTY)
BBIUHCIISATH OTHOCHUTEIBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MAaccChl

BCIICCTB



1.8

1.9

1.10

2.1

2.2

2.3

24

2.5

2.6

2.7

3.1

BBIUUCIISATH MACCOBYIO JIONIO XMMHYECKOTO JJIEMEHTa 1o (opmyre

COCAMHCHUA,
BBIYHUCIIATH MaCCOBYIO JOJIIO BCHIECTBA B paCTBOPE

IPUMEHATh €CTECTBEHHOHAYYHbIE METOJbl MIO3HAHUS — HAOJIIOJCHHUE,
U3MEpPEHUE,  MOJEIIMPOBAHMUE,  DKCIEPUMEHT  (peajbHBIl U

MBICJICHHBIN )
[To Teme: «BaxkHeiine npeacTaBUTEIN HEOPTaHUIECKUX BEIIECTBY

paCKpeIBaTb CMBICII OCHOBHBIX XHMHYCCKHUX TTOHSATHH: OKCH I,

KHCJI0Ta, OCHOBaHUEC, COJIb

OIpCACIIATh INPUHAMJICIKHOCTb BCIHICCTB K OHpeI[eJ'IéHHOMy KJ1accy

COeIMHEHUH 1Mo Gopmyam
KJIaCCI/I(bI/IIII/IpOBaTB HCOPTraHN4YCCKUC BCIICCTBA

XapakTepu3oBaTh (ONHUCHIBATH) OOLIME XMMHUYECKHME CBOMCTBA
BEIIECTB Pa3IMYHBIX KJIACCOB, MOJATBEPKAas OINHCAHHE IpUMEpaMu

MOJIEKYJISIPHBIX YPAaBHEHHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUAN

IMPOrHO3NPOBATH CBOMCTBaA B€IICCTB B 3aBHUCHMOCTH OT HX
Ka4€CTBCHHOI'O COCTaBd, BO3MOXHOCTH IIPOTCKAHUA XHMHYCCKUX

HpeBpaHICHI/IfI B PA3JIMYHBIX YCIIOBUAX

CIENOBaTh MpaBWJiaM MOJIb30BAHUS XUMHUYECKOM TOCYyAOH H
1ab0paTOpHBIM O0OpYIOBAaHUEM, a TaKXKe IMpaBUIaM OOpaIleHHs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIUSMH IO BBINOJHEHUIO
71a060pPaTOPHBIX XMUMHUYECKUX OMBITOB MO TMOJIYYCHHIO U COOMPAHMIO
ra3oo0pa3HbIX BEIIECTB (BOAOpOAAa M KHUCIOPOAA), MPUTOTOBICHUIO
pacTBOPOB € ONPENEIEHHONM MacCOBOM JOJIEW PacTBOPEHHOIO
BEILIECTBA, INIAHUPOBATH U MPOBOAUTH XUMUYECKUE IKCITEPUMEHTHI 11O
pacro3HaBaHUIO PAcCTBOPOB IIEJIOYEH M KHUCJIOT C [OMOIIBIO
WHAUKATOPOB (JakMyc, (eHondTaner, METUIOPAHK U IPYTHE)
MPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMUUECKON peakinu

ITo Teme: «llepmogmueckuit 3akoH u Ilepumommueckas cucrema
xumudeckux snemeHTtoB J[. M. MennpeneeBa. CTpoeHue aTOMOB.
Xumnueckasi cBi3b. OKHCIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKLIUM
pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHMX MOHSTHH: SApO aToma,
ANIEKTPOHHBIA CIIOM aTroma, aTOMHas oOpOWTadb, paguyc aToma,

XUMHUYCCKasd CBA3b, IIOJIApHAass W HCIOJApHAasd KOBAJICHTHAA CBA3b,



3.2

33

34

3.5

3.6

3.7

9 KVIACC

Kon
IpoBepPsAEMOro
pe3yJjbTara

1

1.1

ANEKTPOOTPULATEIBHOCTh, HWOHHAs CBA3b, HOH, KAaTHOH, AaHWOH,

CTCIICHb OKUCJICHHUA
KJ'IaCCI/I(bI/IHI/IpOBaTB XUMHUYCCKUEC 3JICMCHTHI

OIKCHIBATh U XapaKTepu30BaTh TaOimuHyro ¢opmy Ilepuonndeckoit
CUCTEMBl XHMHYECKUX DJIEMEHTOB: pa3U4aTh MOHATHS «TJIaBHAsS
noarpynma (Arpynma)» u  «mob6ounas mnoarpynmna (brpymma)y,

«MaJIpley» U «OOJIBIITHEY epuoabl

packpsiBaTh cMmbica [lepuoanueckoro 3akona .M. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHUE MEPUOINYECKON 3aBUCUMOCTH CBOICTB
XUMHUYCCKHUX DJJIEMCHTOB OT UX IIOJIOXKCHHSA B HepHOI[I/I‘ICCKOﬁ

CHCTCMC

COOTHOCUTHb  0003HAu€HHUs, KOTOpble HUMEKTCI B  Tabnuue
«Ileppuoguueckass  cucrema  XuUMHYeckux  anementos  JM.
MenneneeBay C YHUCIOBBIMM XapaKTEPUCTUKAMH CTPOEHHS aTOMOB
XMMUYECKUX D3JIEMEHTOB (COCTaB M 3apsai s1pa, ofllee Yucio

AJIEKTPOHOB U PACIIPEAEICHUE UX TI0 AIEKTPOHHBIM CIIOSIM)

OIpCaACIIATD CTCIICHDb OKHCJICHUA 9JICMCHTOB B 6I/IHapHI>IX

COCOAUMHCHUAX

ONpCACIIAITL BUJ XUMHYECKOH CBS3HU (KOBaJ'IeHTHaSI u I/IOHHaSI) B

HCOPTaHNUYCCKUX COCIUHCHUAX

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI OCBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl

ITo Teme: «BemiecTBO U XUMHUYECKas peakuusa»

pacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKHMX IIOHATUH: pacTBOp,
AIIEKTPOJIUTHI, HEIJIEKTPOJIUTHI, AIIEKTPOJUTHYECKAs JAUCCOIHAIIMS,
peaknMy MOHHOTO OOMEHa, KaTalu3aTop, XMMHYECKOe paBHOBECHE,
oOpaTtumble u HeoOpaThMble peakuuu,
OKHUCJIUTEIbHOBOCCTAHOBUTEIIbHBIE peaxkuuu, OKHCJIUTENb,
BOCCTAHOBUTEINIb, OKHCICHHE W BOCCTAHOBIIEHHE, aJUIOTPOIUS,
aMmpOTEepHOCTh,  XMMHUYECKas  CBsA3b  (KOBAIEGHTHAs, HWOHHa,

MeTaJlJIM4ecKasi), KpUCTaJUIMUecKas peméTka, CIUIaBbl, CKOPOCTh
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2.5

3.1

3.2

XUMHUYECKON peakiuu

HJUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XHUMHYCCKUX MOHATHUA U

IIPUMCEHATDH OTU IMOHATHA ITPU OITMCAHUHN BCHICCTB U UX npeBpameHI/Iﬁ

COCTaBJIATh YPABHEHUS HJIEKTPOJIUTHYECKOM JUCCOLMALUMU KHCIIOT,
LICJI0YEH M COJIEM, IIOJIHBIE M COKPAIUEHHBIC YPAaBHEHUs DPEaKLUH

HOHHOTr0 oOMeHa

pacKpeiBaTh CYHIHOCTH OKHCIIMTCIbHO-BOCCTAHOBHUTCIBHBIX peaKHI/Iﬁ

IIOCPEACTBOM COCTABJICHUS IEKTPOHHOrO OajaHca ITUX peaKLuil
IIPOBOJUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOU peaKkIuu

IIo Temam: «HemeTamnsl M uX coeguHEHUS» U «MeTaaabl U HUX

COCAUHCHUA

XapaKTepU30BaTh (OMUCHIBATE) OOIIUE U CIICHU(PHUECKUE XUMHUIECKUE
CBOMCTBA MPOCTBIX M CIIOKHBIX BELIECTB, MOJTBEpPXk/Aas ONMCAHUE
IIpUMEpPaMHU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHHUN COOTBETCTBYIOLINX

XUMHNYCCKHX peaKHI/Iﬁ

COCTaBJIATb YPAaBHCHUS peaxunﬁ, MMOATBCPIKAAOIMINX CYIICCTBOBAHUC

TCHETHYSCKOM CBS3U MCKAY BCUICCTBAMU PA3JIMIHBIX KJIIACCOB

IMPOrHO3NPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHMUA,
BO3MOXHOCTH HPOTCKAHUA XUMHUYCCKUX npeBpameHI/Iﬁ B Pa3JIMYHBIX

YCIIOBHSIX

CIeI0BaTh IPAaBWJIAM  IIOJIb30BAHMUS XUMHUYECKOM TIOCYIOM H
71a00paTOpHBIM 000pY/IOBaHHEM, a TaKXKe MpaBUiIaM OOpaIleHUs C
BEIIECTBAMH B COOTBETCTBHHM C HWHCTPYKIHSMH I10 BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO MOJYYEHHIO M COOMpPAHUIO
ra3000pa3HbIX BEILECTB (aMMMaKa U YTIIEKHUCIIOro ra3a)

NPOBOJUTH pEaKIUM, MOATBEPKJIAIOIINE KadeCTBEHHBIH COCTaB
Pa3NMYHBIX BEMIECTB: pPACIO3HABATH OMNBITHBIM MYTEM XIJIOPHI-,
Opomuza, wuomupa, kapbonar, ¢ocdar, cunmkar, cyiabgar,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHS, WOHBI HM3yYCHHBIX METAJUIOB,
IPUCYTCTBYIOIIME B BOJHBIX PaCTBOPAX HEOPraHWYECKHUX BEILIECTB

I[To Teme: «XuUMUS M OKPY>KAIOLIas cpesiar

pacKphIBaTh  CMBICI OCHOBHBIX XuMu4eckux mnonstui: 11K

BCIIECTBA, KOPPO3Ud METAJIIIOB

IIPUMCHATE OCHOBHEBIC OIICpaluu MBICITATEIBHOMN JCATCIIBHOCTH —



aHAIM3 W CHHTE3, CpaBHEHHUE, OO0O0OIIeHNe, CHCTeMaTU3alUIO,
BBISIBJICHHE TPHYMHHO-CJICIICTBEHHBIX CBSA3CH — JUIS H3YYCHHS
CBOMCTB BEIIECTB M XUMHUYECKHX PEAKIIMi,; ©CTECTBCHHOHAYYHBIE
METOJIbI TIO3HAHWS — HaOJIIOJICHUE, H3MEpPEHHUE, MOJICITMPOBAHHE,

9KCIIEPUMEHT (peajbHbIl U MBICICHHBIN)
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IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS

[IepBoHavanbHbIE XUMUYECKHE TOHSATHUS

[Ipenver xumuu. Ponb xumuu B KM3HHM 4YejoBeka. XUMHS B CHUCTEME HayK.
Tena u BemiecTBa. PU3MUECKUE CBONCTBA BEIIECTB. ATperaTHOE COCTOSHUE

BCIIICCTB

IlonsTHEe O MeTOAax MO3HAHUSA B XMMHUM. UHCThIEC BEIIECTBA U CMECH. Crioco05b1

pa3aeneHus cmecen

ATOMBI H MOJICKYIJIBI. Xumuueckue daeMeHTbl. CHMBOJBI  XHMHYECKUX

JJICMCHTOB. HpOCTbIe X CJIO0XXHBIC BEIICCTBA. ATOMHO-MOJ’ICKy.]ISIpHOC YUYCHUC

XuMuueckas (I)OpMy.]'Ia. BanieHTHOCTE aTOMOB XMMHMYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocTaBa BCIICCTB. OtHocuTenbHas aTOMHas macca.
OTHOCHUTENLHASA MOJICKYJISIpHAA Macca. MaccoBas 707151 XMMHUUYECKOr0 BJIeMEHTAa

B COCTUHEHUH

KomnuectBo BemectBa. Moisib. MonsipHasg Macca. B3aumocBsI3p KOJIMYECTBa,
Macchl M 4Mcia CTPYKTYPHBIX €IMHUI] BemiecTBa. Pacuérel mo ¢opmynam

XUMHYECKHX COCIUHEHUM

dusnueckue U XUMMUYECKUE ABJICHUSA. XUMUYECKas PEaKUUs U €€ IMPU3HAKHU.
3aKOH COXpPaHEHHUs Macchl BEUIeCTB. XUMHUUecKkue ypaBHeHus. Knaccudukanus

XUMHUYCCKHUX peaKLII/Iﬁ (COCI[I/IHGHI/IH, Pa3JI0KCHUA, 3aMCILICHN, O6M€Ha)

XUMHUECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKON MOCYI0M, C IpaBUIaMU
paboTtel B JabopaTopun W TpuéMamMu  OOpalleHUus C JIabOpaTOPHBIM
00OpyJOBaHUEM, HU3YyUYE€HHE U OINHUCaHHE (HU3MUECKUX CBOMCTB 00pasloB
HEOPraHMYECKUX BEHIECTB, HaOmoJeHne (u3ndecknx (IUIaBIieHHE BOCKa,
TasHHUE JIbJIa, paCTUpPaHUE caxapa B CTYNKE, KUIIEHUE U KOHJAEHCAIUs BOJBI) U
XUMHYECKHX  (TOpeHHE CBEYH, [POKAJIMBAHHE MEIHOM  MPOBOJIOKH,
B3aMMOJICIICTBUE MeJa C KHCJIOTOW) SIBICHUHM, HAONIONEHHWE M ONHCAHUE
NPU3HAKOB TPOTEKaHMs XHUMHUYECKHX peakuui (pa3jokeHue caxapa,
B3aUMOJICIICTBUE CEpHOW KHCIOTBI C XJOpUIOM Oapusi, pa3ioXeHue
ruapokcuaa menu(Il) npu HarpeBaHuu, B3auMOJEHCTBUE Kelle3a ¢ PacCTBOPOM

conu meau(1l), m3yuenue crnocoOoB pazaeneHus: cMeceil (C MOMOIIbI0 MarHuTa,
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¢wibTpOBaHMEe, BHIIApUBAHHE, IUCTHIUIALUSA, Xpomartorpadus), NpoBereHUEe
OUYHUCTKH [TOBApEHHOM COJIM, HAOJIIOIEHHE U ONUCAHUE PE3YJIbTATOB IIPOBEICHUS
OIbITa, WUIFOCTPUPYIOLIETO 3aKOH COXPAHEHHMsS MACChl, CO3JaHUE MOJIENIEH

MOJIEKYJI (IIIapOCTEPIKHEBBIX )
Bakneiime npeacTaBUTeNIn HEOPTaHMYECKUX BEIIECTB

Boznyx — cmech razos. CocrtaB Bo3ayxa. Kucmopoa — sneMeHT U mpocrtoe
BerecTBo. HaxokaeHwe Kuciaopoja B Ipupoje, (GU3MYecKHe M XUMHYECKUE
cBorictBa (peakumu ropeHus). Oxcunbl. [Ipumenenue kwuciopoga. CrocoObl
NOJYYEeHUs] KHUCIOopoJa B JIAOOpaTOPHUH M MPOMBIINIICHHOCTH. KpyroBopoT

Kkuciopoja B mpupojie. O30H — amioTporHas MoaupuKaius KUCIopoia

TennoBoit 3 hekT XUMUIECKON peaKuu, TEPMOXHUMHUUYECKUE YPaBHEHHU S, IK30-
Y SHJIOTEPMUUYECKHE PEeaKIMu. TOIMIMBO: Yroiib U METaH. 3arpsi3HeHUE BO3AyXa,

YCUIICHUC ITAPHUKOBOI'O aq)@eKTa, pa3pymieHue 030HOBOI'O CJI0s

Bonopoa — anemeHT M mpocroe BemiecTBO. HaxokieHue BoAopoaa B HPHPOJE,
du3udyecKkre W XHMHUUYECKHE CBOWCTBA, MPUMEHEHHUE, CIIOCOOBI ITONYYCHUS.

Kucnots! u conun
MomnsipHblif 00bEM ra30B. Pacu€Tel Mo XUMHUYECKUM YpaBHEHUSIM

®dusnyeckue CcBoWcTBA BOAbl. Boma kak pactBopuTenb. PacTBOpEL
HacpllieHHbIE M HEHACBIIECHHBIE PacTBOPBI. PacTBOPMMOCTE BEILECTB B BOJE.
MaccoBass nmons BemectBa B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B NpUpOAE U B KU3HM 4denoBeka. Kpyrosopor
BOABI B TMpuUpoJe. 3arps3HeHHe NpUpPOAHBIX BojA. OXpaHa M OYMCTKA
IIPUPOJHBIX BOJ

Knaccugukanus Heopranmdeckux coenuHeHunidl. Oxcuapl. Knaccugukarnus
OKCHJIOB: cojieo0Opasyomue (OCHOBHbBIE, KHCIOTHbIE, amQoTepHble) U
HeconeoOpa3yronie. Homenknarypa oxcunoB. Puszndeckue M XUMHUECKUE

CBOICTBa OKCHOB. [loiryueHne okcuaoB

OcHoBanus. Knaccudukanuss ocHoOBaHMM: WHIENOYM U HEPacTBOPUMbBIE
ocHoBaHus. HomeHknarypa ocHoBaHui. PU3NYECKHNE U XUMHUUYECKUE CBOMCTBA

ocHoBaHu. [lorydenne ocHoOBaHMM

Kucnotsl. Knaccudpukamus kucnor. Homenknatypa kucinor. ®@usuueckue u
XUMHYECKHE CBOMCTBA KUCHIOT. Psan aktuBHOCTH MeTamnoB H.H. bekerosa.
[Tosryuenue kucnor

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

[Tonyuenue coneit
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I'eneTnueckas CBA3b MCKAY KiIaCCaMU HCOPraHUYICCKUX COG,[[I/IHGHI/Iﬁ

XVUMUYECKUN  3KCHEPUMEHT: KadeCTBEHHOE OIPEACICHUE  COACpPHKAHUS
KHCJIOpO/ia B BO3JyXe, MOJy4YeHHE, cOOMpaHUe, paclio3HaBaHUE U HU3Yy4YEHUE
CBOWCTB KHCJIOPOAA, HAOIIOACHNE B3aUMOJICHCTBHS BEUIECTB C KHCIOPOIOM U
yCIIOBHS BO3HUKHOBEHUS U IPEKpallleHHs] ropeHus (1oxkapa), 03HaKOMJICHHE C
o0pa3llaMu OKCHJOB U OIMCaHME HUX CBOWCTB, TMOIy4eHHe, coOupaHue,
pacrio3HaBaHME M M3Y4YE€HHE CBOMCTB BOAOpOAa (rOpeHHe), B3auMOeHcTBUE
Bogopoaa ¢ okcugom Menu(Il) (Bo3MOKHO MCIIONIB30BAaHUE BUIEOMATEPHAIIOB),
HaOmrofieHne oO0pa3lloB  BEIECTB KOJMYECTBOM 1 MOjb, HCCIIEJOBAHUE
OCOOEHHOCTEHl pacTBOPEHHS BELIECTB C Pa3IMYHOW PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHON MAacCOBOM JOJEH pacTBOPEHHOIO
BEIIECTBA, B3aMMOJECHCTBHE BOJbl C MeTaJyIaMU (HaTpUeM U KajbIHEM)
(BO3MOYKHO MCIIOJIb30BaHME BHJEOMATEpHANIOB), OIpPENEICHUE pPacTBOPOB
KUCJIOT U IIEJOYEeH C IOMOIIBI0 HMHJMKATOPOB, HCCIEIOBaHHE 00pa3lioB
HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIAacCOB, HAOIIOAECHUE W3MEHEHUS
OKpacKM MHJIUKATOpPOB B pacTBOpax KHCIOT U ILIEJIOYeH, Hu3ydyeHue
B3aumojieiicteusa okcuga menu(Il) ¢ pactBopoMm cepHOW KHUCIIOTBI, KUCIOT C
METaJUIAMM, PEaKIUH HEUTpaIU3alli, IT0Ty4YeHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOIO0 MeETaula JpYyTMM M3 pacTBopa COJIM, pEIICHHE
HKCIIEPUMEHTAJIbHBIX 3a/a4 1o TeMe «BakHelmme Kiacchl HEOPraHUYECKUX

COEIMHEHUIT»

[lepnonnueckuii 3akoH u [lepuonnueckas cuctemMa XMMUYECKUX 3JIEMEHTOB
I .. MenneneeBa. CtpoeHre aToMoB. XUMUYECKas CBsi3b. OKUCIUTEIBHO-

BOCCTAHOBHUTCIIbHBIC PECAKITUN

[TepBble MOMBITKM KJIACCHU(UKALMU XUMHUECKUX »diieMeHTOB. [lonatue o
IpyNnax CXOIHBIX 3JEMEHTOB (IIEJIOYHbIE M IIEIIOYHO3EMEIbHBIE METaJlIbI,
raJIOreHbl, MHEPTHBbIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yroT aMdoTepHbIe

OKCHUIBI U TUAPOKCHUIBI

Ilepuoanueckuii 3akoH. [leproanueckas cucteMa XUMUYECKUX 3iieMeHTOB J[. 1.
Menneneesa. Kopotkonepuoanas " JUTMHHOTIEPUOIHAS (hopMbI
Ilepuoauueckoit cucrtembl XuMHueckux adnemeHToB [[.M. MeHnneneesa.
Ilepumonpr u rpynmsl. PU3NYECKUI CMBICT MOPSAIKOBOIO HOMEpa, HOMEpOB

nepruoaa U rpymuiibl 3JICMCHTA

CTpOCHI/IC aroMoB. CocTaB aTOMHBIX AACP. M3oTomsl. 3J’IeKTpOHH. CTpOCHI/Ie

OJICKTPOHHBIX 000JIOUEK aTOMOB IEPBBIX 20 XUMHYECKMX DJIEMCHTOB
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1.3

Ilepnonnueckon cucremsl .M. MenneneeBa. XapakTepUCTUKAa XUMUYECKOTO

3JIEMEHTA 10 ero nojoxeHuto B [lepuoauueckoil cucteme .M. Mennaeneena

3aKOHOMEPHOCTH WM3MEHEHHsI paauyca aTOMOB XHMMHYECKUX DIIEMEHTOB,
METAUIMYECKUX M HEMETAUIMYECKUX CBOMCTB IO TpynmnaM H IEepUOLaM.
3nauenue [lepmoanueckoro 3akoHa u lleproanyeckol CUCTEMBI XUMHUUYECKHUX
AJIEMEHTOB JUIsl pa3BUTHA Hayku U npaktuku. .M. MenneneeB — y4€HbIA U

I'pa)XKadaHUH

Xumuyeckass cBa3b. KoBaneHTHas (mojisipHass M HEMOJSIpHAs))  CBA3b.

DIIEKTPOOTPULIATEILHOCTh XUMHUYECKUX 3JIEMEHTOB. loHHAas CBA3b

Crenenp okucieHus. OKHCIUTEIBFHOBOCCTAHOBUTCIIBHEIC pPCaKknuu. HpOII@CCI)I

OKHCJICHUSA M BOCcCTaHOBJICHUA. OKHUCIIUTEIN U BOCCTAHOBHUTEIIN

XUMHUECKUH S3KCIIEPUMEHT: M3ydeHHe OO0pa3lloB BEIIECTB METAIOB U
HEMETAJUIOB, B3aMMOJEHCTBUE THUAPOKCHAA LMHKA C pacTBOpaMU KHUCIOT U
1IeJI0YEH, MPOBEIECHNE ONBITOB, MIUIFOCTPUPYIOIIUX IPUMEPHI OKUCIUTEIBHO-

BOCCTAaHOBUTCIBbHBIX pCaKI_II/Iﬁ (ropeHHe, pC€aKluu pa3i10KCHUA, COCI[I/IHCHI/IH)

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

BemectBo 1 xumunyeckas peakuus. [loBropenue

[Iepnonnueckuit 3akoH. lleproanyeckas cuctema XuMU4eCKux snemeHToB JI.1.
MenpeneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHHU CBOMCTB
XUMHUYECKHX DJIEMEHTOB IEPBBIX TPEX MEPHOAOB, Kalus, KalblUsi H HX
COCIIMHEHUI B COOTBETCTBHM C IIOJIOXKEHUEM dJeMeHTOB B llepuoamueckon

CUCTCMC U CTPOCHUCM HUX ATOMOB

CrpoeHne BellecTBa: BHJAbl XUMHYECKOM CBS3U. THUIBI KPHUCTANIMYECKUX
pPEETOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKONW PEIIETKH
U BUJa XUMHUYecKol cBs3u. Knaccudukanus 1 HOMEHKIATypa HEOpPraHUYECKHX
BEUIECTB (MEXAYHapoAHas U TpUBHaJbHAs). XMMUYECKHUE CBOWCTBA BELIECTB,
OTHOCAIIMXCSA K PA3JIMYHBIM  KJacCaM HEOPraHWYECKUX  COCAUHEHUH,

IFCHECTUYCCKAA CBA3b HCOPTaHNYCCKUX BCIICCTB

Krnaccudukanus XuMU4YecKuX peakiuid Mo pa3IuyHbIM IpU3HaKaM (110 YUCTY U
COCTaBy YyYacTBYIOIIMX B PEAKLUUH BEIIECTB, MO TEIIOBOMY 3(ddekTy, Mo

N3MCHCHMIO CTCIICHEH OKHCICHHS XUMHUUYECKHX 9JICMCHTOB, IIO0 O6paTI/IMOCTI/I,
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2.1

[0 YYacTUIO KaTaau3aropa). OK30- M SHIOTEPMHUYECKHE  peakluuy,

TEPMOXUMHNYCCKUE YPAaBHCHU. Ilousarue o CKOpPOCTH XHUMHYCCKOM pC€aKnun

Ilonsatue 00 06paTI/IMI)IX u H606paTI/IMBIX XUMHYCCKUX PCaAKIUAX. IlousTue o
TOMOT'CHHBIX M I'CTCPOrCHHBIX PCAKIUAX. IlonsaTrHe 0 XUMHUYECKOM PaBHOBCCHUU.
(DaKTOpI)I, BJIIMAIOINHUE Ha CKOPOCTH XHUMHYECKOH PC€aKiuk MW I1I0JIOKCHUE

XUMHYCCKOTI'O paBHOBECUA

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pcaKkuuu, BHGKTpOHHBIﬁ OamaHc
OKHCIIMTEILHO-BOCCTAHOBUTEIILHOM peaKkru. CocraBnenune ypaBHeHI/Iﬁ
OKHCIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX pealcm/lﬁ C HCIHOJIB30BAHUEM MCETOJa

QJICKTPOHHOI'O OanaHca

Teopus 3JEKTPOIUTUUECKON TUCCOLMAUU. DJIEKTPOIUTHI U HEINEKTPOJIUTHI.
Katunonsl, annonsl. MexaHu3m JUCCOLMAIIMN BEUIECTB C PA3JIMYHBIMU BHUJIAMU
xumuueckoi cps3u. Ctenenp auccoruanui. CUIbHBIE U cIa0ble SIEKTPOIUTHI.
Peaknmm moHHOrO OOMEHA. YCIIOBHS NMPOTEKAHUS PEAKIMi MOHHOTO OOMEHa,
MOJIHBIE W COKpall€HHbIE WOHHBIE YypaBHEHMs peakiui. CBoiicTBa KHCIOT,
OCHOBaHMH M COJIEM B CBETE€ NPEACTABICHHN 00 3JIEKTPOJUTUYECKON

Auccounalnuu. KauecTBeHHEBIE PCaKluu Ha HOHLI. ITonstue o THAPOJIN3C coJieit

XUMUYECKUI HKCIIEPUMEHT: O3HAKOMJIEHHE C MOJENSIMU KPHUCTAITMUECKUX
PEIETOK HEOPraHMYECKUX BELIECTB — METAJUIOB M HeMeTauloB (rpadura u
arMasa), CJIO’KHBIX BEUIECTB (XJIOpuIa HATpHsl); UCCIEIOBAHUE 3aBUCHMOCTH
CKOPOCTHM XHUMHUYECKOM peakuuu OT BO3ACUCTBUS Pa3IMUHBIX (PAKTOPOB;
HCCIEA0OBAHUE  DJEKTPONPOBOJHOCTH  pPacTBOPOB  BEIIECTB,  IIpolecca
JUCCOIMALMM  KUCIIOT, Ienoded M conedl  (BO3MOXKHO MCIIOJIb30BaHME
BHUJICOMATEPHUAIIOB); TMPOBEACHUE ONBITOB, WUIOCTPUPYIOUIUX MPU3HAKU
MPOTEKaHMs peakluii HOHHOro oOMeHa (00pa3oBaHUE OcajKa, BbIJCIEHUE Ta3a,
o0Opa3oBaHH€ BOJbl); OIBITOB, WJUIIOCTPUPYIOIIMX MPUMEPHl OKHCIUTEIHHO-
BOCCTAHOBUTENIBHBIX PEaKLUil (FOpeHHe, peakiy pas3jioKEHUs, COeIUHEHUS);
pacrno3HaBaHHe HEOPTaHWYECKUX BEIIECTB C TOMOIIbIO KAaUeCTBEHHBIX peaKuil

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIbHBIX 3a/1a4
HemeTamis! ¥ UX COeAUHEHUS

OOmiast  xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOCHHMS AaTOMOB,
XapakTepHble cTeneHu okucieHus. Ctpoenue u pu3nyecKrue CBOMCTBa MPOCTHIX
BEUIECTB — TaJlOTEHOB. XHMHUYECKHE CBOICTBA Ha IpUMeEpe XJjopa
(B3auMozielicTBUE C MeTallylaMH, HEMeTajlaMH, Iiefodyamu). XJIOpOBOJIOPOA.

ConsiHast KMCIIOTa, XUMUYECKUE CBOMCTBA, MOJIy4eHHUE, MpuMeHenue. JleiictBue



2.2

2.3
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2.5

XJIOpa ¥ XJIOPOBOAOPOAA HA OPraHU3M 4YesoBeKa. BakHeumme Xaopuabl U UX

HaXO0XICHUC B IIpUPOAC

OO6mas xapaktepuctuka djeMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIe cTeneHn okuciaeHus. CTpoeHne u (hU3MUecKue CBOMCTBA
MPOCTBIX BEHIECTB — KHUCJIOPOAa M CEphbl. AJUIOTPONHBIE MOAU(PHUKAIIUN
KHMCIIOpo/ia U cepbl. XUMHUYECKHUe cBoiicTBa cepbl. CepoBOIOpPOA, CTPOEHUE,
¢busznueckue M XUMUYecKue cBOHCTBa. OKCHUIBI cepbl KaK MpeICTaBUTEIH
KHCIIOTHBIX OKCHAOB. CepHasi KUCIOTa, PU3NICCKUE U XUMHYECKHE CBONCTBA
(oOmue Kak mpencTaBUTENs Kilacca KUCIOT W cnenuduueckue). XUMHIECKUE
peakuuu, JeXalue B OCHOBE MPOMBILIUIEHHOTO crloco0a IMOIYy4YeHUs CEpHOMN
kucnotTel. [Ipumenenue. Conu cepHOM KHCIOTHI, Ka4eCTBEHHAsl peaklus Ha
cynbgar-uoH. HaxoxneHue cepel U €€ COCNMHECHUN B TPUPOJE. XUMUUYCCKOES
3arpsi3HEHUE OKPYXKAIOIIeH Cpelbl COCTUHEHUSMU cepbl (KUCIOTHBIE TOX[IH,

3arpsi3HEHUE BO3/yXa U BOAOEMOB), CIOCOOBI €T0 MPEIOTBPAICHHS

OOmast xapaktepucTuka 5yeMeHTOB VA-rpynnsl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTEIICHU OKUCIIEHUs. A30T, pacCIpOCTpaHEeHUE B IIPUPOJIE,
¢dusnveckne U XUMUIecKre cBoiicTBa. Kpyrosopor a3ora B nmpupojae. AMMHaK,
ero (u3nM4ecKue W XMMHUYECKHE CBOMCTBA, ModydyeHue U npumeHenue. Comu
aMMOHUA, nux (i)nanecxne n XUMHUYCCKUC CBOﬁCTBa, MMPUMCHCHUC.
KauecTBeHHas peakuus Ha MOHBI aMMOHHA. A30THas KUCJIOTa, €€ IOJy4EHHE,
¢bu3nvecKkne W XUMHUYECKHE CBOMCTBa (0OIIMEe Kak MpeACTaBUTENs Kiacca
KUCIOT U cnenuduyeckue). Mcnonb3oBaHue HUTPATOB M COJIe aMMOHMS B
KauecTBE MHUHEPAIbHBIX yn0oOpeHuil. XUMHUYECKOe 3arpsi3HEHUE OKpY Karolei
Cpeabl COETMHEHUSMH a30Ta (KHCIOTHBIE TOXKAM, 3arpsi3HEHUE BO3yXa, MOYBbI

1 BOJIOEMOB)

docdop, amnorponHsle Mogudukanuu docdopa, puzNIecKue U XUMUYECKUE
ceoiictBa. Oxcupa docdhopa(V) u dochopuas kucnora, Gusndeckue u
XMMUYECKHe CBOWCTBa, monyudeHue. Vcnonbp3zoBaHue ¢ochaToB B KauyecTBe

MUHEPAJIBHBIX YIOOpEHH

Obmas xapaktepuctuka syeMeHToB I[VA-rpymmbl. OcoOEHHOCTH CTpPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUS. YIVIEpOJ, aUIOTPOIIHBIE
Moau(UKaAIMK, pAacpoCTpaHEHHE B MNpUpoae, (U3MUECKHe M XUMHYECKHE
cBoiicTBa. Ancopbuus. Kpyrosopot yriaepona B npupoae. OKcuasl yriaepona,
ux @Hanecxne U XUMHNYECKHEC CBOI\/’ICTBa, )ICfICTBI/IG Ha JXUBBIC OpPraHW3MBbI,

MOJIYYCHHUC U IIPUMCHCHHC. DKOJIOTHYECKUE HpOGJIGMLI, CBsA3aHHBIC C OKCHIOM
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yraepona(IV); rumore3a riao0anbHOTO MOTEIUICHUS KIWMaTa; MapHUKOBBIN
sbdexr. YronpHas KUCIOTa U €€ COJM, UX (PU3NYECKUE U XUMHUYECKHE
CBOWCTBa, TONy4YeHHe W mpuMeHeHue. KauecTBeHHasr peakiusi Ha KapOoHAaT-
nonsl. Mcnonp3oBanue xkapOOHATOB B OBITY, MEIULIMHE, IPOMBIIUIEHHOCTH U

CEJILCKOM XO034MCTBE

IlepBoHayasibHbIE MOHATUSA 00 OPraHMYECKUX BEILECTBAX KaK O COEIMHEHUSX
yriaepoga (MeTaH, 3TaH, STWJEH, AaleTUIeH, 3TaHoJ, TIJULEpPHH, YKCyCHas
kucinora). X coctaB u xumuueckoe crtpoeHue. Ilonstue o Ouoioruuecku
BOXHBIX BEIECTBAX: XMpaX, Oelkax, yriaeBoJaXx — M HX pPOJIM B IKU3HHU
yenoBeka. MaTepuaabHOE €IMHCTBO OpPraHMYECKUX U HEOPraHMYECKUX

COCTUHEHUN

Kpemuuii, ero ¢usnyeckne © XUMHUYECKHE CBOWCTBA, TMOJYYCHHUE U
npuMmenenne. CoenuHeHUsT KpeMHHUS B mpupoze. OOmme mpencraBieHus 00
okcune kpemHusA(IV) u kpemuueBoi kuciore. CHIMKAThI, UX HCIIOJIb30BaHHE B
OBITY, METUITMHE, MPOMBIIUICHHOCTH. BakHEHIIIHE CTPOUTEIHHBIC MAaTEPHAIIBI:
KepaMHKa, CTEKJIO, IIEMEHT, OeTOoH, jkene300eroH. [Ipobiembr Oe3omacHOro

HCIIOJIb30BAHHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCGI{HGBHOIZ KHU3HU

XUMUYECKUI SKCIIEPUMEHT: U3ydeHuEe 00pa3lloB HEOPraHWYECKUX BEUIECTB,
CBOMCTB COJISTHOM KHCJIOTBI; IPOBEICHHE KAau€CTBEHHBIX PEaKUMUd Ha XJIOPHUA-
MOHBl W HaOJIOIEHWE MPU3HAKOB HUX TMPOTEKAHUS; OIMbBITHL, OTpa)karollue
¢u3nyeckre U XMMUYECKHE CBOMCTBA T'aJIOTEHOB M UX COEAMHEHUH (BO3MOXKHO
WCIOJIb30BaHNE BUJEOMATEPHUATIOB); O3HAKOMJIEHHE € oOOpaslaMu XJIOPHJIOB
(rayloreHN1I0B); O3HaKOMJIEHHE C oOpa3namMM cepbl U €€ COEJUHEHUSIMHU
(BO3MOKHO UCIIOJIb30BaHWE BHUJEOMATEPUATIOB); HAOIOJIEHHE TIpoliecca
oOyIJIMBaHUs caxapa MoJl ACWCTBUEM KOHLEHTPUPOBAHHON CEpHON KHCIOTHI;
U3yuyeHHe XMMUYECKUX CBOMCTB pa30aBlieHHON CEpHOI KHMCIOTHI, MPOBEACHHE
KaueCTBEHHOW peakuu Ha cyib(ar-uoH ¢ HaONIoJeHHe NpHU3HaKa eé
MPOTEKaHMs; O3HAKOMIIEHHE C (PU3NYECKUMHU CBOMCTBaMU a30Ta, pocdopa u ux
COEUHEHUI (BO3MOXHO HCIIOJIb30BAaHME BHJIEOMATEpPHANIOB), O0pa3lamu
a30THBIX U (ochHOpHBIX yIOOpPEHUH; MoTydYeHre, coOupaHue, paclio3HaBaHUe U
M3Y4Y€HHE CBOICTB aMMHaKa; MpPOBEJCHHE KaueCTBEHHBIX pEaKIMi Ha HOH
aMmmoHus W ¢ocar-uoOH U U3YUYCHHE TIPU3HAKOB UX TPOTECKAHWS,
B3aUMOJICHICTBHE KOHIICHTPUPOBAHHON a30THOM KHCIIOTHI C MEbI0 (BO3MOXKHO
UCIIOJIb30BAaHNUE BHJEOMATEPHATIOB); HM3YyUYEHUE MOJENEH KPUCTAIUIMUECKUX
pemiérok anmasa, rpaduta, ¢yuiepeHa; O03HAKOMJIEHHE C IPOLECCOM

azicopOLIMK PacTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM U YCTPOHCTBOM
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3.5

3.6

3.7

MPOTHBOra3a; MOJy4YeHHE, coOMpaHMEe, PACMO3HABAHWE W H3YYEHUE CBOWCTB
YIJIEKUCIIOro Tra3a; IpOBEJEHHME KadeCTBEHHBIX peakluil Ha KapOoHaT- U
CWJIMKAaT-HOHbl ¥ M3yY€HUE IPU3HAKOB HX IPOTEKAHUS; O3HAKOMIIEHUE C
IPOAYKIUEH CHUIMKATHOM NPOMBINUIEHHOCTH; PEUICHHE SKCIEPUMEHTaIbHbIX

3a71a4 110 TeMe «BakKHeNlIe HeEMETAJIBI U UX COSTUHEHUS)
Mertaiibl 1 UX COEIUHEHUS

OO0mmas xapaKTepUCTUKa XUMUYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUM UX
nojoxxenus B llepuoamyeckoid cucreme XuMHUeckux odnemeHtoB J[.U.
MenneneeBa u ctpoeHus aroMmoB. CTpoeHHe MeTaIIOB. MeTalinyeckas CBsi3b U
METAJUIMYECKas KpUCTANIMYECKass peuérka. DJICKTPOXUMUUYECKUU  psia

HaIpsHKEHNUH METaJUIOB

duznyeckue U XUMUYECKUE CBOMCTBa MeTauioB. O0Imue crocoObl MOITy4eHUs
MeTauioB. [ToHATHE O KOPPO3UM METAIOB, OCHOBHbBIE CIIOCOOBI 3AIUTHI UX OT
koppo3uu. Criiassl (CTallb, YyT'YH, JIOPaTIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

6BITy W IIPOMBIINIJICHHOCTH

[[lenounsle MeTayuibl: nonoxeHue B llepmonnyeckoil cucreMe XUMHUYECKUX
aemeHToB JI.. MeHeneeBa; CTpoOeHHE UX aTOMOB; HAaXO0XJEHUE B IPUPOJE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha puMepe HaTpus U Kanusi). OKCHJIbI U
TUAPOKCUABI HaTpus M Kanusa. [IpuMeHeHne NIeNOYHBIX METalIoB M UX

COE€IUHEHUN

IIlemouyHo3eMeNbHBICE  METAJIbl MarHuii W KaJbIUW: TOJIOXKEHHE B
[Tepuoanueckont cucreme xuMuueckux 3neMeHToB .M. MenneneeBa; crpoeHue
WX aTOMOB; HaxoXXJAeHue B npupoje. PU3MYecKue U XUMHUYECKHE CBOMCTBA
MarHusi ¥ Kanblus. BaxHeimme coenvHeHUs Kalblius (OKCHI, THIPOKCHUI,

comu). JKEcTKoCTh BOJBI U CLIOCOOBI €€ yCTpaHEHUs

AmoMUHMIL: TIONOXkEHUE B llepruoauyeckoil cucteMe XMMHUYECKHUX 3JIEMEHTOB
JI.. Menneneesa; CTpoeHHE aToMa; HaxoxaeHue B mnpupoae. dusmueckue u
XUMHYECKHE CBOMCTBA aMOMHHNS. AM(OTEpHBIE CBOMCTBA OKCHIA U THIPOKCHIA

AJTFOMHUHUA

Kenezo: nonoxenue B [lepuoandeckoil cucreme XuMudeckux 3meMenToB 1. 1.
MenpeneeBa; CTpOEHHWE aTOMa; HAaXOXJIECHHE B mpupoje. Pu3nMdeckue u
XUMUYECKHUE cBOMcTBa xene3a. Okcunabl, TuApokcuabl U conu kenesa(ll) u

xene3a(Ill), mx coctas, CBOMCTBA U TTOTyUCHUE

XUMUYEeCKUH OKCIICPUMCHT. O3HAKOMJICHUEC C 06pa3uaMH METAJJIOB M CIIJIaBOB,

uX (U3NYECKUMHU CBOMCTBAMH; H3YyU€HHE pE3YJIbTaTOB KOPPO3UU METAJIOB
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(BO3MOXKHO HCIIOJIb30BaHHUE BUJIEOMATEPHUAIIOB), 0COOCHHOCTEH
B3aMMOJICIICTBUSL  OKCHJAa Kalblusg W HaTpus C BOAOH (BO3MOXKHO
WCIIOIb30BaHUE BHJIEOMATEPHUAIIOB); HMCCIICIOBAHUE CBOMCTB MKECTKOW BOJBI;
mpolecca TOpeHUs Kelle3a B KHUCIOpoAe (BO3MOXKHO — HCHOJb30BaHHE
BHJICOMATEPHUAIIOB); TMPU3HAKOB MPOTECKAHMS KAUYECTBECHHBIX PEAKIIUI HA HOHBI
(Maramsi, Kanblus, amroMuHus, nuHKa, skeneza(ll) um xenesa(Ill), memu(Il);
HaOJII0/ICHNE U OMKCAaHWE MPOIECCOB OKPAIIMBAHUS TUIAMEHU MOHAMH HATPHS,
Kamuss M Kanblusg ~ (BO3MOXKHO  KCIIOJIb30BAaHME  BHUJCOMAaTEPHAIIOB);
uccienoBaHre aM(pOTEPHBIX CBOWCTB THJPOKCHIA ATIOMHUHHUS M THUIPOKCHIA
[IMHKA; pelICHHEe SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHeime MeTasibl U

UX COCIMHEHHUS»
XHMHMS M OKpYXKaromas cpeaa

HoBble maTepuansl u TexHosnoruu. BemiectBa n marepuanbl B MTOBCEIHEBHOU
JKW3HU 4YesloBeka. XUMHUS U 370poBbe. be3onacHoe ucIoiab30BaHUE BEIIECTB U
XUMHYECKHX peakiuii B ObiTy. [lepBas momoins NMpu XUMHYECKHX O0XKOTax U

OTPAaBJICHHUAX

OCHOBBI ~ 3KOJIOTMYECKON  TpaMOTHOCTH.  XHMHYECKOE  3arps3HEHue
okpyxkatome cpeasl [1IK. Pons xumun B perieHuu KOJIOTHYECKUX MPOOIIEM.
[IpupoaHble HMCTOYHUKH YTIEBOIOPOAOB (yroiib, MPUPOIHBIA Ta3, He(dTh),
MPOAYKTHI UX MEepepabOTKH, UX POJIb B OBITY U TPOMBIIIUIEHHOCTH

XUMUYECKUH SKCIEPUMEHT: U3yuyeHue 00pas3I[0B MAaTepPHANIOB (CTEKIIO, CIIJIaBbI

METaJJIOB, MTOJIMMEPHBIE MaTepHaIbl)



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

Kon
NpoBepPsIEeMOro
TpeOoOBaHMS

1

1.1

1.2

1.3

2.1

IIpoBepsiemble TPeGOBaHMS K MPeIMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpaMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

IIpencrasnenue:

O I[I03HABa€MOCTU SIBJIEHUH MPUPOJbI, TOHUMAHUE OOBEKTHUBHOU
3HaYMMOCTH OCHOB XMMMUYECKOW HAyKH Kak 00JacTH COBPEMEHHOTO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOLIEH KyIbTyphl M HPaKTHYECKON
JeSITEIbHOCTH YEJIOBEKa B YCIOBUSAX COBPEMEHHOIO OOILECTBa;

IMOHUMAaHHUEC MECTAa XUMHU CPEAN APYIrUX CCTCCTBCHHBIX HAYK

O HAY4YHbIX MCTOJAaX IO3HAHUA, B TOM YHUCJIC SKCIICPHUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOHAAX MCCICAOBAHUSA BCIICCTB U HU3YUYCHHUA
XUMHUYCCKUX peaKHHﬁ; YMCHHC HCIIOJb30BAaTh MOACIN JJIA

00BIACHEHHS CTPOCHUS aTOMOB U MOJICKYJI

0 cepax npodeccuoHaTbHON NESITEIBHOCTH, CBA3aHHBIX C XUMHUEH U
COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMU Ha JOCTHIKCHHSIX
XUMHUYECKOW HAyKH, YTO IO3BOJIUT OOYYAIONIMMCS paccMaTpUBaTh
XUMHIO Kak cepy cBoeit Oyayiieit npodeccuoHanbHON AeSITENEHOCTU
U CceNlaTh OCO3HAHHBIM BBIOOP XMMMU Kak HMPOQUIBHOIO MpeaMeTra

IpU IIepexo/ie Ha YpPOBEHb CpeHero o01ero o0pa3oBaHus

Bnanenne cucreMoM XHMHUYECKHX 3HAHMH H YMCHHUC MPUMCHATH

CUCTEMY XUMHUUYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT!:

BaXHEHIINE XUMHWYECKHE TIOHATHSA: XHUMHYECCKUH OJICMEHT, aToM,
MOJIEKYJIa, BELIECTBO, NPOCTOE M CJIOXKHOE BEIIECTBO, OJHOPOAHAS U
HEOOHOPOJAHAsA CMECh, OTHOCHUTCIIBHBIC AaTOMHAsA W MOJICKYJIApHasa
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBAaHWE, COJb (CPEmHssA), XMUMHUYECKas
peaKkuMs, peaKkuuu COEIUHEHHUS, PEAKIMHU Pa3JIOKEHMs, pEeaKIuu
3aMellleHus, peakuy oOMeHa, TeIuIoBOW 3(PQEKT peakiuu, 3K30- U
SHIOTEPMHUUYECKHE DPEAKLIMU, PACTBOP, MAaccoBasi OIS XMUMHUYECKOIO
AIIEMEHTA B COEAMHEHUH, MAacCOBasl JIOJISl U MPOLEHTHAs KOHLEHTPAIHs

BCIICCTBA B paCTBOPC, AAPO aToOMa, BHCKTpOHHBIﬁ clion aToMa, aTOMHas
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opbutanb, paadyc aroMa, BAICHTHOCTh, CTENEHb OKHUCIICHUS,
XUMHYECKasl CBSI3b, AJIEKTPOOTPULIATETIHLHOCTD, MOJISIPHASL U HETIOJIIpHAsT
KOBaJICHTHAast  CBs3b, HMOHHAs  CBSI3b, METAJUIMUECKAs  CBS3b,
KpUCTa/NIM4ecKass pemérka (aToMHasi, MOHHAs, MeTaJuInyecKasi,
MOJIEKYJISIpHAsA), MOH, KAaTUOH, aHMOH, DJIEKTPOJUT U HEDJIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs  JUCCOIMALMS, pEeaKUMd HOHHOro oOMeHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIC ~ PEAKIMHM,  OKUCIUTENb U
BOCCTAHOBUTENIb, ~OKHCICHHE U  BOCCTAHOBIEHHE, JIJIEKTPOJIU3,
XAMHYECKOE pPaBHOBECHE, OOpaTUMble W HEOOpaTHMBIC pEaKIuH,
CKOpOCTh XUMHYECKOW peakiuu, karamuzarop, [IJK, xopposus

METAJIJIOB, CILIABBI

OCHOBOIIOJIararomuye 3aKOHbI XHMHUHU: 3aKOH COXPAaHCHUS MAcCCHhI,
HepI/IO,I[I/I‘IeCKI/Iﬁ 3aKOH I[I/I MeHz[eJIeeBa, 3aKOH ITIOCTOAHCTBA

COCTaBa, 3aKOH ABOraapo

TEOPUM  XHUMHHU: aTOMHO-MOJIEKYJISIDHAss ~ TeOopus, TEOpUs

SHeKTPOHHTquCKOﬁ Jucconranmnmn
Bnangenue ocHoBamu XHUMHYCCKOH I'paMOTHOCTH, BKJIIOYAIOIIECH

YMEHHE MPaBUIIbHO UCTIOIH30BATh N3yUCHHBIE BEIIECTBA H MAaTEPHAIIBI
(B TOM wyHCIe MHHEpaJbHbIE YAOOpPEHMs, METaulbl U CIUIABBI,
NPOAYKTHl TEepepadOTKH TPUPOAHBIX HCTOYHUKOB YTIIEBOJOPOIOB
(yriasi, mpupoAHOro rasza, He()TH) B OBITY, CEbCKOM XO34HCTBE, Ha
MPOM3BOJICTBE W TIOHUMAaHWE 3HAUEHUS JKUPOB, OCIKOB, YIJIEBOIOB
JUIS OpraHW3Ma 4YelloBeKa; YMEHHE MPOrHO3UPOBATh BIHSHUE BEILECTB
U XUMHYECKHX IPOIIECCOB HA OPTaHU3M YEJIOBEKA M OKPY)KAIOIIYIO
HIPUPOHYIO Cpeny

yYMEHUE HMHTErpupoBaTh XMMHUYECKHE 3HAHHMS CO 3HAHUSAMH JPYTUX

y4eOHBIX MPEIMETOB

HaJIMYue OMbITa paboThl C Pa3IMYHBIMU MCTOYHHMKAMHM WMH(OpMaLUu
N0 XUMHM (Hay4dHas M Hay4yHO-TIOMYJSpHas JHUTeparypa, CIOBapH,
CIIPABOYHUKHU, HHTEPHET-PECYPCHI)

yMEeHHE OOBEKTUBHO OILIEHHBAaTh HH(GOPMAIMIO O BEIIECTBAX, HX
OpEeBpallleHUsIX U NPAKTUYeCKOM  TNPUMEHEHHHM U YMEHHE
MCIIOJIb30BAaTh €€ JIIsl pelIeHns yueOHO-T03HABaTENbHbBIX 3a/1a4
Bnagenue ocHOBaMH MOHSTHMHOIO amnmapara ¥ CHMBOJHYECKOIO

A3bIKa XMMUH JUISI COCTaBJCHUs (HOpMYT HEOPraHWYECKHX BEILECTB,
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9.1

9.2
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YpPaBHEHUN  XMMMYECKUX  PEaKLUMi; OCHOBAMU  XHMHYECKOU

HomeHkatypbl (IUPAC u TpuBHambHOI)

YMmeHue oOBSCHATH CBA3bL MOJIOKEHUs 3ieMeHTa B Ilepuoauueckoii
CUCTEME C YHUCJIOBBIMM XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKHX OJJIEMEHTOB (COCTaB M 3apsii sAapa, oOlee Yucio
AJIEKTPOHOB), PACHPEIECICHUEM DJJIEKTPOHOB II0 JHEPreTUUYECKUM

YPOBHAM aTOMOB II€PBBIX TpéX IEPHUOA0B, KAIKUA 1 KaJIbLIUA

[IpencraBaenne 0  NEPUOJUYECKOM  3aBUCHMMOCTH  CBOMCTB
XUMHUYECKHUX AJIEMEHTOB (paguyC aToma, 3JIEKTPOOTPULIATEIBHOCTD),
OPOCTBIX U CJIOXKHBIX BEIIECTB OT IOJOXEHHUS 3JIEMEHTOB B
[lepuoguueckoit cucremMe (B MaJbIX NEpPUOAAX U TJIABHBIX

HOArpyIIax) 1 JIEKTPOHHOI'O CTPOECHUS aToMa
YMeHue Ki1accupuImupoBaTh:

XUMHNYCCKUEC DJICMCHTBI

HEOpraHUYEeCKUE BEIeCTBa

XUMHYCCKUC PCAKIINHN

YMeHue onpeners:

BAJICHTHOCTh U CTETNEHb OKHCIICHUS] XUMHUYECKHUX DJIEMEHTOB, 3apsl
HOHA

BHUJI XHMHMYECKOM CBA3M U THUN KPUCTAJUIMYECKOW CTPYKTYphl B
COCUHCHHIX

XapakTep cpebl B BOJHBIX pPacTBOpax BelIecTB (KUCIOT, OCHOBAHUH)
OKHCJIUTEh U BOCCTAaHOBUTEH

YMeHne xapakTepru3oBaTh (U3MUECKHUE U XUMUYECKHE CBOMCTBA!
MPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOAOPOA, TrpaduT, ammas,
KpeMHu#, a3oT, ¢ocdop, cepa, XJOp, HATpul, KaJlul, MarHuii,
KaJIbIIMH, aJTIOMHHHH, JKEJIe30)

CIIOKHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX PacTBOPOB (BOja,
aMMHaK, XJOPOBOAOPOJ, CEPOBOJIOPOA, OKCHIBI M THIPOKCHIBI
metainoB [-IIA rpynm, amromunus, menu (II), uunka, xeneza (II u
IT), oxcuasr yraepoaa (11 u IV), kpemuus (IV), azora u docdopa (111
u V), cepet (IV u VI), cepuucras, cepHasi, a30TucCTasi, a30THasd,
dbocdopHas, yroipHas, KpeMHHEBasI KHCJIOTA U UX COJIH)

MMPOrHO3UPOBATH u XapaKTCPU30BaATh CBOMCTBa BCIICCTB B
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3aBHCHUMOCTH OT HMX COCTaBa M CTPOCHUS, MPUMEHEHHE BEIIECTB B
3aBHCHUMOCTH OT UX CBOMCTB, BOBMOXHOCThH MPOTEKAHUS XUMHUYECKHUX
MIPEBPAIICHHUI B PA3JIMYHBIX YCIOBHUSIX

YMeHue coCcTaBIsATh MOJICKYJISIPHBIC H HOHHBIC YPABHCHHSI PEaKIIUi, B
TOM YHUCJIE:

peaxiuii HFOHHOTO OOMeHa

OKHCJIUTEIbHO-BOCCTAHOBUTEIbHBIX PEaKLUi

WUTIOCTPUPYIOIIMX ~XMMHUYECKHE CBOMCTBAa M3yYEHHBIX KJIacCOB
(Tpymm) HEOPraHU4YECKUX BELIECTB

MOJATBEPKIAIOIIUX FCHETUYECKYIO B3aUMOCBSI3b MEX1Y HUMH

YMeHue BBIYUCIATh (POBOIUTE PACUYETHI):

OTHOCHUTEIIbHYI0 MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEILECTB,
MacCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTA B COSAMHEHUHU

MacCOBYIO JIOJIIO BELIECTBA B pacTBOPE,

KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00bEeM Tra30B

[0 YpaBHEHUSIM XHMHUYECKUX pPEaKIUil M HaXOAUTh KOJIUYECTBO
BEIIIECTBA, 00BbEM U MACCy PEareHTOB WUJIU MPOYKTOB PEAKIIUH
Brnanenue (3HaHME OCHOB):

OCHOBHBIMM  METOJAaMH  HAy4YHOro  TOo3HaHUA  (HaOIIOleHue,
U3MEepeHHe, SKCIIEPUMEHT, MOICTTUPOBAHUE) MIPU U3yYECHUH BEIIECTB U
XUMUYECKUX SIBIEHUW; yMeHHe chopMynupoBartk TmpoliaeMy U
MPEJIOKUTH MYTH €€ PEeIICHUS

Oe3omacHOil pabOTBl ¢ XMMHYECKMMH BEIIECTBAMH, XUMHYECKOU
MOCY/I0# ¥ J1a0OpaTOPHBIM 00OPYIOBAHHEM

MpaBUIaMu O€30MaCHOTO OOpaIeHUs C BEIECTBAMH, HCTIOIb3yEeMbIMHU
B TMOBCEHEBHOM JKU3HH, TPAaBUIAMH MTOBEICHUS B LENSIX cOepeKeHuUs
3J0pPOBbSl U OKPYXKAIOWIEW MNPUPOAHOM Cpelbl; MOHUMAaHHE Bpeaa
(omacHOCTH) BO3ICHCTBHSI HAa J>KHUBBIE OPTaHU3MBI OMPEICNEHHBIX
BEIIIECTB, CMIOCOOOB YMEHBIIICHHUS] W TPEIOTBPAIICHHUS WX BPEIHOTO
BO3JECHCTBUSA

Hanuuue npakTHYeCKWX HABBIKOB IUIAHUPOBAHUS W OCYIICCTBICHUS
CIETYIOIIUX XUMUYECKUX IKCIIEPUMEHTOB:

M3YyYeHUE U OMHCaHue (PU3MUECKHX CBOWCTB BEIIECTB; 03HAKOMIICHUE

C (1)I/ISI/I‘ICCKI/IMI/I n XUMHUYCCKUMH SIBJICHUSMMU, OIIBITHI,



13.2

13.3

13.4

13.5

13.6

13.7

13.8

14

14.1

14.2

WJUTFOCTPUPYIOLIUE IPU3HAKY IIPOTEKAHNS XUMUUECKUX PEAKLIUM
U3y4EeHUE CIOCOO0B pa3zeIeHus cMecei

[IOJIyUEHUE KHCIOpOJAa M HU3Y4YEHHE €ro CBOICTB; IOJIy4E€HUE
BOJIOPOJIa U M3YYEHHUE €ro CBOWCTB; MOJyYEHHE YIJIEKUCIOro rasa u

HU3YUCHHUC €TO CBOﬁCTB; MOJIYYCHHUEC aMMHAaKa U U3YUCHUC CT'O CBOMCTB

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JoJel

paCTBOpéHHOFO BCIIECTBa

IpUMEHEHHE WH/INKaTOPOB (;makmyca, METUJIOpaHkKa u
¢denondTanenna) A ONpENENeHUsT XapakTepa Cpelbl B pacTBOpax

KHCJIOT 1 menoqeﬁ

WCCIICZIOBAHUE U OMNHCAHUE CBONCTB HEOPraHMYECKHX BEIIECTB
Pa3IUYHBIX KJIACCOB; U3yYCHHE B3aUMOIEUCTBUS KHCIOT C METaJUIaMH,
OKCHJIaMH  METaJUIOB,  pPacTBOPUMBIMH W HEPACTBOPUMBIMU
OCHOBaHUSIMU, COJIIMH; TOJY4YEHHE HEpPACTBOPUMBIX OCHOBAHMUIA;
BBITECHEHHE OJIHOTO MeTajlla JpPyrdM U3  pacTBopa  COJIH;
uccienoBaHre aM(OTEPHBIX CBOWCTB TUAPOKCUAOB AaTIOMUHUS U

IUHKA

pelIeHre IKCIePUMEHTAIBHBIX 3a7a4 1Mo TeMaM: «OCHOBHBIE KJIacCh
HEOPraHUYECKUX COCJIMHEHUI; «ONEeKTPOIUTHYECKAS
auccomuanusay;, «BakHeWnmme HeEMeTalIlbl M WX COCIUHCHUSY,

«BaxknHeiiie MeTaljibl U UX COSIUHECHUS

XUMHUYECKHE  JKCIEPUMEHTHI,  WUIIOCTPUPYIONIHNE  MPHU3HAKU
MPOTEKAHUS pPEaKIUii MOHHOTO0 OOMEHa; KaueCTBEHHBIC PEaKIUU Ha
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HOHBI: XJIOpUI-, OpoMHI-,
wonuna-, cyiabdar-, ¢ocdar-, KapOOHaAT-, CHIMKAT-aHUOHBI,
TUAPOKCUI-UOHBI, KATHOHBI AMMOHUS, MarHusi, KaiabIlHs, aTFOMHHHUS,
xenesa (2+) u xenesa (3+), menu (2+), nuHKA

Ymenue:

MPEJICTaBISATh PE3ylAbTaThl JKCIEpUMEHTa B (OpMe BBIBOJOB,
JIOKA3aTeNbCTB, TPaUKOB W TaOJMUI] W BBIABIATH SMITHPUICCKHE
3aKOHOMEPHOCTH

YCTaHABIIMBAThH CBSI3U MEXKIY PEeaTbHO HAOIIOJAeMBIMU XUMHYECKUMHU
SIBIICHUSIMU | TIPOIIECCAMH, MPOUCXOISIUMHU B MAaKpPO- H MUKPOMHUPE,

OOBSICHATH IPUYMHBI MHOTOOOpa3usl BEILIECTB



INEPEYEHD 2JIEMEHTOB COILEPKAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAAPCTBEHHOM 2DK3AMEHE 110 XUMHUHU

Koxa

1.1

1.2

1.3

1.4

1.5

1.6

2.1

2.2

2.3

3.1

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAaHUSA

[IepBoHavanbHbIE XUMUYECKHE TOHSATHUS
UYucrsie BemecTBa U cMecu. CriocoObl pa3zienenus cMeceit

ATOMBI H MOJICKYJIBI. Xumuueckue djieMeHTBHl. CHMBOIBI  XHUMHYECKHX

3JICMCHTOB. HpOCTble " CJIOXKHBIC BEUICCTBA.

XuMuueckas (bopMyna. BajeHTHOCTh aTOMOB XMMHYECKHX 3JIeMEHTOB. CTeIleHb

OKHCJICHHUA

3aKOH TIOCTOSHCTBA COCTaBa BCIICCTB. OTtHocuTenbHAs aTOMHAs Macca.
OTHOCHUTENLHAA MOJICKYJIsSIpHAs Macca. MaccoBas 101 XUMHYECKOI0 3JIEMEHTa

B COCIMHCHUU

KonuyectBo BemectBa. Moabs. MomsipHass macca. MomsipHblii 00bEM Ta3oB.

BzaumocBs3b KOJIMYCCTBA, MACChI 1 YUCJIa CTPYKTYPHBIX CAUHHUIL BEIICCTBA

duznyueckrie U XUMHUUYECKHE SBICHUS. XHUMHYCCKas pCakuusa nu ec IIPpU3HAKH.

3akoH COXPAaHCHUS MACChI BEIICCTB. XHUMHYECKHUE YpaBHCHHA

HepI/IO,I[I/ILIeCKI/Iﬁ 3aKOH H HepnonnquKaﬂ CUCTEMAa XHMHUYCCKHUX OJICMCHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

Ilepnonnueckuit 3akoH. [leproguyeckas cucreMa XuMu4ecKux 3ineMeHToB [1.1.
Menneneesa. Ilepuoast u rpymnmbl. OU3HYECKUNA CMBICI IOPSAAKOBOIO HOMEDPA,

HOMCPOB II€pHOJa U I'PYIIIbI 3JICMCHTA

Crpoenue aromoB. CoctaB aTOMHBIX siaep. M3otombl. DnexTpoHbl. CTpoeHue
AIIEKTPOHHBIX 000JI04eK aToMOB MepBbIX 20 XUMHUYECKHUX 3JIEMEHTOB

ITepuoanueckoit cucremsl .. Menneneena

3aKOHOMepHOCTI/I B M3MCHCHUH CBOMCTB XMMHYECKHX DJICMCHTOB NIEPBBIX TpéX
NnepruoaoB, KaJlvd, KaJIbIUA (pa;u/lyca aTOMOB, J3JICKTPOOTPULATCIIBHOCTH,
MCTAINIMYCCKUX W  HEMCTAIIMYCCKUX CBOP'ICTB) n ux COG}II/IHGHI/Iﬁ B
COOTBCTCTBHH C IIOJOXXCHHEM DJJICMCHTOB B HCpHOI[H‘ICCKOfI CUCTEME H

CTPOCHUEM UX aTOMOB
Crpoenue BelecTBa

XuUMHU4YECKas CBS3b. KoBanenThas (HOHHpHaH )51 HCHOH}IpHaﬂ) CBA3b.
SHeKTpOOTpI/IHaTeHBHOCTI) XHUMHUYCCKUX 3JICMCHTOB. Honnas CBA3b.

Meranauueckas cBSI3b



3.2

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

4.10

4.11

Tunel KpUCTAIMYECKUX PEUIETOK (aTOMHasi, HOHHAs, METaJUIMYecKas),
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTALIMYECKON PEHIETKHM U BHUIA

XAMHUYECKOU CBA3U

Baxuelimme npeacTaBUTENM HEOPraHWYECKUX BellecTB. Hemeramnel U ux

COCAMHCHUS. Mertannel 1 uX COCAUHECHUA

Knaccugpukaiuss u HOMEHKIATypa HEOPraHMYECKHX COCIWHEHHN: OKCHIOB
(comeobpa3yrorue: OCHOBHBIE, KHUCJIOTHBIE, amM(pOTepHBIC) u
HecosieoOpa3yrolye; OCHOBaHMW (IIETOYM W HEPAaCTBOPHUMBIC OCHOBAHWS);
KACIOT  (KHCIOpOACOAepKae u  OECKUCIOpOIHBIC, OJHOOCHOBHBIE U

MHOTOOCHOBHBIC); COJICH (CPEIHUX M KUCIIBIX)

dusnueckue W XUMHUYECKHUE CBOWCTBA TPOCTHIX BEIIECTB-HEMETAILIOB:
BOJIOPO/Ia, XJIOpa, KUCIOPOJa, Cepbl, a30Ta, hochopa, yriepoia, KpeMHUsI

dusuyeckue U XUMHYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJJIOB: JINTHUA,
HaTpu:A, Kajiusd, Marovusd U KaJlbOWsdA, aJIOMHUHUA, JKCIIC3a. 3JI€KTp0XI/IMI/I‘~IeCKI/Iﬁ

paa HaHpH)KeHI/Iﬁ MCTalJI0B

®u3nuecKkue U XMMUYECKHE CBOWCTBA BOJOPOJHBIX COECIMHEHUM HEMETAIIOB:
XJIOPOBOAOPOJA, CEPOBOAOPOIA, AMMHUAKA

duznyeckue U XUMHUYECKHE CBOMCTBa OKcHMI0B HeMerawioB: cepel (IV, VI),
azota(Il, IV, V), docdopa(Ill, V), yraepona(Il, IV), kpemuusa(IV). Ilonyuenue
OKCHJIOB HEMETAJIJIOB

Xumnueckue cpoictBa okcunoB: MetamioB [A-IIIA rpynn, munka, mequ(Il) u
xenesza(ll, III). [TonyyeHne okcua0B METAIIIOB

XUMHUECKHE CBOMCTBa OCHOBaHUHN M aM(OTEpHBIX TMIPOKCHIOB (Ha mpuMepe
TUAPOKCUIOB  aJIOMUHUS, JKene3a, IuHKa). llomyueHwe ocHoBaHMT U
aM(pOTEPHBIX THIAPOKCHJIOB

OO61mue XMMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOAOPOIHOW, CEpOBOJIOPOIHOM,
CEpHHUCTOM, CepHOU, a30THOU, (hochopHOU, KpeMHUEBOH, yromapbHOU. OcoObie
XUMHYECKHE CBOWCTBA KOHUEHTPUPOBAHHOW CEPHOM M Aa30THOM KHUCIOT.
[Tosryuenue kucnor

OO6ume xumMuyeckre cBoiicTBa cpennux coneil. [lomydenue coneit

[Tony4yenue, coOupaHue, paclo3HaBaHHE BOJOPOJA, KHCIOPOJa, aMMHaKa,
YIJIEKHUCIIOTO Ta3a B J1abopaTopuu

[ToryueHne amMMuaka, CepHOW M a30THOM KUCIOT B MPOMBINUIEHHOCTH. OOmme

CHOCOOBI OJTYYSHUS METAJUIOB



4.12

5.1

5.2

5.3

54

5.5

6.1

6.2

6.3

6.4

6.5

I'enernueckas CBS3b MEXKIY KJIACCAMH HEOPTAaHUYECKUX COCIUHEHUIN
XUMUYECKUE PEAKIIUU

Knaccugukanus XUMHUECKUX PEaKLUi 10 pa3InyHbIM MPU3HAKAM: 110 YUCITY U
COCTaBy Y4YaCTBYIOIIMX B pPEAaKLIMU BELIECTB, MO TeIioBoMy 3¢ddekry, 1o

W3MEHCHHIO CTCIICHEH OKHMCICHUS XUMUUECKUX DJIEMECHTOB

TennoBoil 3¢ heKT XMMUYECKON peakIiy, TEPMOXUMUYECKHE YpaBHEHUS. JK30-

N DOHAOTCPMHUYCCKUEC PCAKIIUH. TCpMOXI/IMI/I‘l€CKI/I€ YpaBHCHUA

OKHCIUTEIIBHOBOCCTAHOBUTENIBHBIE peakiMU. OKHCIUTENIN W BOCCTAaHOBUTEIIU.
[lpomieccel  OKUCIEHHSI W BOCCTAaHOBJCHHSA.  OJEKTPOHHBIA  OamaHc

OKHCJIUTEIFHOBOCCTAHOBUTEIILHOM pCaKkuu

Teopust nekTpoauTUYECKON nuccoruanuu. KaTnoHsl, aHMOHBI. DJIEKTPOIUTHI U

HEOJICKTPOJIMTLI. CuibHbIE U cIa0bIe QJICKTPOJIUTHI. CreneHb JUucconrannmn

Peakuuu moHHOTO obMeHa. YciaoBHs IMPOTCKAaHUA peaKum“I HMOHHOTI'O O6MCH8.,

IIOJIHBIE Y COKPAILIEHHBIC HOHHBIE YPABHEHUS PEAKLIUN
XHUMHS ¥ OKpYXKarolas cpena

BemectBa u Marepuansl B IIOBCEAHEBHOM JKM3HM 4YeloOBeKa. besomacHoe
UCIOJIb30BAaHUE BELIECTB M XUMHUECKUX peakUuil B JabopaTopuu U OBITY.

HepBaﬂ NmoMoupb MMpru XUMHYCCKUX OKOIraX U OTPABJIICHUAX

XUMHYECKOE 3arps3HEHUE OKPYKAIIIeH  cpenbl  (KUCIOTHBIE  JOXKIH,
3arps3HEHUE MOYBBI, BO3yXa M BOJOEMOB), CIOCOOBI €ro MpPEeIOTBPALICHUS
[IpenenbHast nomyctumas koHueHtpanus BemectB (IIJIK). Ponp xumum B
pEeLIEHUH HKOJOIMYECKHX MpolsieM. YcCuieHHe MapHUKOBOro »(dekra,
paspylieHre 030HOBOIO CII0s

[Tpumenenue cepsl, a3ota, ¢ocdopa, yriaeposa, KpeMHHUSI U UX COETMHEHUH B
ObITy, MENWLIMHE, TMPOMBIIIEHHOCTH M CeJIbCKOM Xo3siicTBe. [IpumeHeHue
METAJUIOB M CIUIaBOB (CTallb, YYT'yH, IIOPaJIOMUHUMA, OpoH3a) B OBITY U
MPOMBINIIEHHOCTH UX coeAuHeHul. [oHsTHEe 0 KOppOo3uK METaJI0B, OCHOBHBIE
CHOCOOBI 3aIUTHI UX OT KOPPO3HHU

[TpupoaHble HCTOUYHUKHM YIJIEBOJOPOIOB (Yroyib, MPUPOJHBIN Ta3, HEPTH),
MPOAYKTHI UX NepepadboTku (OEH3HH), UX POJb B OBITY U MPOMBIIUIEHHOCTH
[lepBoHavanbHble TOHATHS OO0 OpPraHMYECKUX BEIIECTBAX KaK O COEIUHEHMSX
yrieposa (MeTaH, 3TaH, STUJIEH, alleTUIEH, 3TaHOJI, TTIMLIEPUH, YKCYCHasl KUCIIOTA).
[TonsiTie 0 OGMONIOTMYECKU BaXKHBIX BELIECTBAX: KUpax, OeKax, yriieBoJax — U UX

PO B )KU3HU YCIIOBCKA



7.1
7.2
7.3

PacuéTnr:
1o popmyrIaM XUMUYIECKIX COCTMHEHUI
Macchl (MaccoBOii) JOJIM PACTBOPEHHOIO BEILIECTBA B paCTBOPE

M0 XUMHUYCCKUM YPAaBHCHUAM



YYEBHO-METO/IMYECKOE OBECIIEYEHUE OGPA3OBATEJILHOIO
MPOLIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YYEHUKA

8,9 KUIACC

Xumus. 8, 9 kmaccel: 6a30BbIi ypoBeHb: yueOHuK/["abpuensu O.C., Octpoymos WU.T'.,
CnankoB C.A.,-

METOINYECKHUE MATEPHUAJIBI JJI51 YUUTEJIA

1. B nmomomrs mkonpHOMY yuutento. M. FO. I'opkoBernko «Iloypodnsie pa3paboTKu 10
xumuu kK yueOnukam: O. C. I'abpuensina; H. . Conuna, M. I1. Canuna; I'. E. Pym3utuca, ©.
I'. ®eapamanay» 9 knacc. «Bako», Mocksa 2005 r.

2. B nomomrs abutypuenty. O. C. 'abpuensa, U. I'. Octpoymon «Xumusy». [Tocodue ams
LIKOJIBHUKOB CTapIIuX Kjaccos U nocrynatomux B BY3s1. [Ipoda, Mocksa 2005 r.

3. B nomours abutypuenty. P. A. Jluaun, B. A. Monouko, JI. JI. AuapeeBa «Xumusi». Jlns
IIKOJILHUKOB CTapIIuX KjaccoB U nocrynaroumx B BY3s1. TeopeTrueckue 0CHOBEI.
Bomnpocsl. 3amaun. Tectsl. [Tog penakuueit npodeccopa P. A. Jluguna 3 — e uznanue,
ucnpasieHHoe. /[poda, Mocksa 2004 r.

4. I'abpuensan O.C. IIporpamma kypca xumuu Juist 8-11 kinaccoB 0011e00pa3oBaTeIbHbIX
yupexxaenuid. — M.: Jlpoda;

5. Xumus 9 knacc: yuebnuk / O. C. ['abpuensa. — 7-e u3n. npepad. — M. : Ipoda — 2019 1.
319, [1] c. un. (Poccuiickuii yueOHUK)

ISBN 978-5-358-21507-8

6. 'abpuensn O.C. M3yuaem xumuio B 9 ki1.: nuaakrudyeckue matepuainsl / O.C. ['abpuenss,
T.B. CmupHoBa. — M.: bk miroc

7. I'abpuensu O.C., BuckoOoiinukosa H.I1., SlmykoBa A.B. HactonpHast KHUra y4uTesns.
Xumust. 9 ki1.: Meroauueckoe mocodue. — M.: [Ipoda;

8. I'abpuensn O.C., Pynos H.H., TonkynoB B.W. Xumunueckuii skcriepuMeHT B mikose. 9
kiacce. — M.: [Ipoda

9. MunuctepctBo obpaszoBanus Poccuiickoit @enepanuu. [Iporpammer ass
o01ieo0pa3oBaTeabHbIX yupexaeHuid. Xumus 8 — 11 kiaccel. -3-e u3ganue, CTEpeOTUITHOE -
Mocksa; Ipoda, 2002 r. (cTp. 26 — 37).

10. Pabouas mporpamma. Xumusa k YMK O. C. I'abpuensna Jlabupunt. py. M3natenscTBo
"Bako" 2016 1.

11. ®enepanbHOro KOMIIOHEHTA TOCYAAPCTBEHHOT'O CTaH1apTa 00Iero oopa3oBaHus Mo
xumun (Yacte 1. OcHOBHOE 00111€€ 00pa3oBaHme) /I OCHOBHOM 00111€00pa3oBaTeIbLHOM
IIKOJIBI B COOTBETCTBUHU C CYHIECTBYIONIEH KOHIENIINEeH XMMHUUECKOro 00pa3oBaHMs.

12. Xumust: 9 kitacc: KOHTPOJIBHBIEC U TPOBEpOYHBIC paboTh K yueOHuKy O.C. ['abpuensna
«Xumus. 9 xkmace» / O.C. IN'abpuensa, [1.H. bepeskun, A.A. YmakoBa u 1p. — M. : Ipoda;
13. Xumus 9 xnacc: yueOnuk / O. C. I'abpuensH. — 7-e u3g. npepad. — M. : Ipoda — 2019 1.
319, [1] c. un. (Poccwuiickuii yue6nuk) ISBN 978-5-358-21507-8

14. Xumus B Tabnunax 8 — 11 knaccel. CnpaBounoe mocodue. ABTop — coctaButens A. E.



Haconoga 10 — e u3ganue, crepeoruntoe. J[poda, Mocksa 2007 r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

1) http://nsportal.ru/page/poisk-po-saitu

2) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/39/

3) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/20/

4) http://ulitina.3dn.ru/index/kontrolnye_raboty/0-72

5) http://www.zavuch.info/methodlib/136/30956/ (caldiT 1y1st yIUTENsI XUMHHA U OUOJIOTHH )
6)
http://elenahism.ucoz.ru/load/rabochaja_programma_po_khimii_10_klass_2_chasa_v_nedel]
u/1-1-0-23

7) https://resh.edu.ru/subject/29/9/

8) https://interneturok.ru (9 xiacc)

9) https://skysmart.ru/articles/chemistry/

10) https://www.alto-lab.ru

11) IToptan Becepoccuiickoit onumnuaasl HIKOJILHUKOB. http://rusolymp.ru/

12) Pycckuii o6pa3zoBatenbHblil moptai. http://www.gov.ed.ru

13) denepanbHblil poccuiickuii 001ieo0pa3oBarenbHblid noptai. http://www.school.edu.ru
14) ®enepanbhblii nopran «Poccuiickoe ooOpazoBanue». http://www.edu.ru

15) Ilopran komnanuu «Kupmin u Medoauit». http://www.km.ru

16) O6pazoBarenbHbIii mopTan «Yuebay. http://www.uroki.ru

17) Kypnan «Kypbep oOpazoBanus». http://www.courier.com.ru

18) Kypnan «BectHuk obpazoBanus». http://www.vestnik.edu.ru

19) Uznatensckuii nom «IIpodxuauray. http://www.profkniga.ru

20) Uznatensckuit 1om «1 ceHTaOps». http://www.1september.ru

21) ®ectuBanb nenarorudeckuii uaeil «OTKPBITHIN ypok» (M31aTenbcKuil 1oM «1
ceHTs10ps»). http://festival.l1september.ru

22) https://elementy.ru/catalog?type=39

23) Unrtepuet nopran [polllkomy.pyhttp://www.proshkolu.ru/

24) http://www.mon.gov.ru MUHHCTEpCTBO 00pa30BaHUS U HAYKH.

25) Caiit CAAM I'MA: PEILY BIIP, OI'D, EI'D, I'BD u LT. https://sdamgia.ru
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