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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalbHOl padodeil MnporpaMMbl
BOCITUTAHUS U ¢ YYETOM KOHIIEIIINHY MPENO aBaHusl yIeOHOTO MpeaMeTa « XuMUsH»
B 00pa3zoBaTeNbHBIX opranu3aiusx Poccuiickoit deneparun.

[Iporpamma 1Mo XuMuM [Oa€T MPEJCTaBICHUE O LENsAX, OOILIeH cTpaTeruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CpPEACTBAMHU Yy4eOHOTrO
npeamerTa, yCTaHaBJIMBAET 00s3aTeNbHOE peIMETHOE coJiepKaHue,
IpPEeIyCMaTpUBAET pACIpPEAEICHHE €ro IO KiIaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM M TeMaM MpPOrpaMMbl IO XHWMHUH, OINpPEIETseT KOJUYECTBEHHBIE U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEAbHOCTh M3YYEHHS] XHUMHU C YYETOM  MEKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM  y4eOHOro Mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarouuMxcsi, OMNpPEAeNseT BO3MOXKHOCTA TMpeaMera s
peanu3aiuu TpeOOBaHMI K pe3yJibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelbHOMN
porpamMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a TaKKe TPeOOBaHMM K
pe3yibpTaTamM 00y4YeHUsI XUMUU Ha YPOBHE 1eJIeH U3YUYEHUs NMPEMEeTa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATEIbHOM JEATEIbHOCTH OOYyYaromerocs IO OCBOCHHIO
y4e0HOTO co/IepKaHusl.

3HaHWE XWMHH CIYXKUT OCHOBOW Il (OPMHPOBAHUS MHPOBO33PEHUS
oOy4aromnierocsi, ero MnpeACcTaBICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrparoT (GopMUpyEeMble XMMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUSIX
SHEPrUU U 00 DSBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPhEBOM, SHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOX PAHECHHUSI.

N3yuyeHne xumuu:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopmMupoBaHUs KyJIbTYPhI JUYHOCTH, €€ 001el U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ B (DOPMHUPOBAHUE MBIIUICHUS U TBOPYECKUX CIOCOOHOCTEH
OOy4JarommMxcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4EOHOM  JIeSITENIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIBCKUX YMEHUW, HEOOXOMWMBIX Kak B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM eI TEILHOCTH;

3HAKOMHUT CO CHEHU(PUKON HAYyYHOTO MBINUICHUS, 3aKJIaJbIBAET OCHOBBI
LETOCTHOTO B3IJIsiIa HA €JUHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOUXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS K E€CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K MPUPOJE, K YETOBEKY, BHOCUT CBOM BKJIAJ B KOJOTHYECKOE
oOpaszoBaHue 00yUYarOITUXCS.



JlaHHbIe HampaBlIeHWS B OOYYCHMHM XUMHUHU OOCCIICUMBAIOTCSA CIECTIM(PUKON
colepKaHusl  yd4eOHOTO  MpeAMeTa, KOTOPBIM  SBIAETCS  TEAaroTHYeCcKH
aJanTHPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XMMHUH Ha ONPENEIEHHOM dTane €€
pa3BUTHA.

Kypc xuMun Ha ypoBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs OPHUEHTHPOBAH Ha
OCBOCHUE OOYYaIOIIMMHUCS CHCTEMBI IMEPBOHAYAIBHBIX TMOHATHN XWUMHUU, OCHOB
HEOPraHWYECKOW XUMHM M HEKOTOPBIX OTAECIbHBIX 3HAYUMBIX IOHSITUN
OPraHUYEeCKON XUMHUH.

CtpykTypa coiepkaHus MPOrpaMMbl IO XMMHUHU cPopMHpOBaHa Ha OCHOBE
CHUCTEMHOI0 Mojxoaa K €€ uzydeHuto. CojaepkaHue CKIIQIbIBAECTCS U3 CHUCTEMBbI
MOHATHUM O XMMHUYECKOM 3JIEMEHTE M BEILIECTBE M CUCTEMbI OHATUH O XMMHUYECKON
peakiuu. OO0€ 3TH CHUCTEMBI CTPYKTYPHO OPTraHU30BaHbl MO MPUHILMUITY
MOCJIEAOBATEIBHOTO PA3BUTHUS 3HAHUM HA OCHOBE TECOPETUYECKUX IPEIACTABICHUMN
PAa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHMS,

— Ilepunoanueckoro 3akona /l. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YUYCHHS O CTPOCHUM aTOMa U XUMHUYECKOM CBSI3H;

— TIpEACTaBICHHM 00 DICKTPOJMTHYCCKON JTUCCOIIMAIIMM BEIISCTB B
pacTBopax.

TeopeTtnueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HMIIMPUUYECKHU
MOJTYYEHHBIX U OCMBICJIICHHBIX ()aKTOB, PA3BUBAIOTCS MOCJIEA0BATEIHLHO OT OJHOTO
YpPOBHSI K JPYrOMY, BBINOJHAS (PYHKIUM OOBICHEHUS W MPOTHO3ZUPOBAHUS
CBOMCTB, CTPOCHHUS M BO3MOKHOCTEH MPAKTUYECKOTO NMPUMEHEHUS W MOJYYECHUS
M3y4ae€MbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABICHUS O XMMUYECKOW COCTABIIAIONICH HAYYHOM KapTUHBI MHUPA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAYyYHOMY 3HAHUIO U
METOJaM IO03HaHUS B Hayke. M3ydeHne XUMHM OPOUCXOJIUT C TPUBICUCHUEM
3HAHUW U3 paHee M3YUYCHHBIX YYCOHBIX mpeaMeToB: «OKpyKalomui MHPY,
«buonorus. 5—7 knacce» U «PU3HKA. 7 KIIAcC».

[Ipy wu3y4yeHUM XUMHHM TPOUCXOAUT (POpMHpOBaHUE 3HAHUN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JESATENPHOCTH YEJIOBEKA W KaK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOM KYJIBTYDHI.
3amaya y4eOHOTO MpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HaHUW — BaXHEUIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUCCKUX MOJIOKEHUH,
JIOCTYIMHBIX 00O0OIIEHU MHUPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B
OpUOOIIEHNM K HAyYHBIM METOJaM I[IO3HAHMSI TP HW3YYCHUH BEIIECTB U
XUMUYECKUX PEAKIUi, B HOPMUPOBAHUH W PA3BUTHUU MO3HABATEIHHBIX YMECHHUUN U
UX TPUMEHEHWHW B Y4YEOHO-IO3HABATEIIbHOW ¥ y4eOHO-UCCIIEN0BATEIHCKON



NeATeTLHOCTH, OCBOCHHMHM TPAaBMJI 0€30MacHOr0 OOpamieHusi ¢ BEHIECTBAMHU B
MMOBCEHEBHOM KU3HU.

[Ipu m3ydeHnn XMMUU Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMs BaKHOE
3HauY€HUE MPUOOPENH TaKHUE 1eNIU, KaK:

— (dopmMupoBaHHE WHTECIUICKTYaIbHO pAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIbHOMY IPUHATHUIO PEUICHUH,
CIIOCOOHOM aIalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

— HampaBJICHHOCTh OOYy4YeHUS HA  CHUCTEMAaTHYECKOE MPUOOIICHHE
oOy4JaronmMxcss K CamMOCTOSTEIbHOM MO3HABATENHLHON JEeATEIbHOCTH, HAYYHBIM
METO/JaM MO3HaHUs, (GOPMHUPYIOUIUM MOTHBALMIO M Pa3BUTHUE CIOCOOHOCTEH K
XUMUU;

— obecrnieyeHune yCIOBHM, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIUMUCS
OTbITa PAa3HOOOPA3HOUN NEATENHHOCTH, MO3HAHHUS M CaMOIO3HAHUS, KIIOYEBBIX
HABBIKOB (KJTFOUEBBIX KOMITCTCHIINN), UMEIONMINX YHHBEPCAIBHOE 3HAYCHUE IS
Pa3TUYHBIX BUOB JICITCIHHOCTH;

— (opmupoBanue oOmEeld (QYHKIMOHAIBHOM H €CTECTBEHHO-HAYYHOM
IPAaMOTHOCTH, B TOM UYHCI€ YMCHHH OOBSCHITH W OIICHWUBATH SIBIICHUSA
OKPYXKAIOMIEr0 MHpA, MCIOJB3YysS 3HAHUS W OMBIT, MOJYYCHHBIC MPH H3YICHHUH
XUMHUH, TPUMEHSTh HMX MpPH pEUIeHUU TPoOJeM B TOBCEAHEBHOM >KHU3HU H
TPYJOBOM E€ATEILHOCTH;

— ¢opMmupoBaHHe y OOy4YalOIMXCA T'YMAaHUCTHUYECKUX OTHOIIICHUIA,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHWM MJi BBIPAOOTKH IKOJIOTHYECKHU
1e71eco00pa3HOTO TOBEICHUSI B OBITY W TPYIOBOM JEATEIBHOCTH B LEJSIX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHsI OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOGUIIS M HAMPaBICHHOCTH JIadbHEHIIIETO
oOyJeHus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HW3YYCHUS XHUMHH Ha YpOBHE
OCHOBHOTO 00111€T0 00pa3zoBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJIelN0), B 9 kitacce — 68 4acoB (2 yaca B HEJICIIO).

COAEPKAHUE OBYUYEHUSA

8 KUIACC

IlepBoHaYa/IbHbIe XUMUYECKHUE IOHATHS

[Ipenmer xumuu. Posib XMMHUM B )KU3HU 4eJOBEKa. XUMHUSI B CHCTEME HayK.
Tena wm BemiecTtBa. du3nMyecKue CBOWCTBA BEMIECTB. ATrpEraTHOE COCTOSTHUE



BemecTB. [loHsATHE O METOAAaxX MO3HAHMS B XUMHH. UHCTBIE BELIECTBA U CMECH.
CriocoObI pa3faeieHust CMECei.

ATOMBI U MOJIEKYJIbI. XHUMHYECKHE 3JeMEHThl. CHMBOJIBI XUMHUYECKHX
aneMeHTOB. [IpocThie U ClOXKHBIE BeleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckas ¢opmyna. BajleHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENbHAs aTOMHas Macca.
OTtHocuTeNnbHAs MOJEKYJsIpHas Macca. MaccoBasi A0 XMMUYECKOTO AJIEMEHTA B
COECIMHEHUMU.

KomnuectBo BemiectBa. Monb. MonsipHas macca. B3anMocBsi3p KOIu4yecTsa,
MacCchl M 4YHMCJIAa CTPYKTYPHBIX €AMHMI] BelmiecTBa. Pacuérel mo dopmMmynam
XUMHUYECKUX COCTMHEHUN.

duznyeckre U XMMUYECKUE SIBJICHUS. XUMUYECKAsl pEeaKIus U €€ MPU3HAKU.
3aKOH COXpaHEHHs MAacchl BelIeCTB. XuMuyeckue ypaBHeHMs. Kiaccudukanus
XUMHUYECKUX peakluil (COeUHEHHUS], Pa3I0KEHMs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, MpaBuiaMu paboThl B 1aOOpaTOpUU U
npuémMamMu oOpalleHus: ¢ JIabopaToOpHBIM O00OPYAOBAHUEM, U3YUCHHE U OMUCAHUE
¢u3nyecKkux CBOMCTB OO0pa3lOB HEOPraHMYECKHX BEIIECTB, HAOJIOJEHHUE
busnueckux (IJIaBJICHUE BOCKA, TasHUE JIbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUIICHUE W KOHACHCALMS BOJAbI) U XMMHUYECKUX (FOPEHHE CBEYH, MPOKAIMBAHUE
MEJHOU MPOBOJIOKHU, B3aUMOJEHCTBUE MENa C KUCIOTOMN) SBJICHUN, HAOIIOIEHUE U
ONMCAHWE NPHU3HAKOB IPOTEKAHUsS XMMHUYECKHX peakuuid (pasjoKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUAOM Oapusi, pa3iokKeHHe T'MIpPOKCcHIa
memu (1) mpu HarpeBanuu, B3aumoielicTBre xene3a ¢ pactBopom cos meau (I1),
U3y4YeHUE CIOCOOOB PA3JEJICHHUs] CMECEH: C MOMOILBI0 MAarHuTa, (UIbTPOBAHUE,
BbIIIapUBaHUE, AUCTWLISALUA, XpoMaTorpadusi, MpoOBEACHUE OUYMCTKH MOBAPEHHON
CONMM, HaONIOAGHHE W  OMNHMCAHWE  PEe3yJbTaTOB  MPOBEACHUS  OIbBITA,
WUIFOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MAacChl, CO3JaHME MOJEIEH MOJIEKYJ
(IIapOCTEePKHEBBIX ).

Ba:xkHeiiue npeacTaBUTE/IM HEOPrAaHNYECKHUX BELECTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kuciaopon — 37€MEHT U mpocToe
BelecTBo. Haxoxxaenuwe kuciaopoga B mOpupoje, (uU3MuUeckue M XUMHYECKUe
cBoiictBa (peakuuu TopeHus). Oxcunpl. [lpumenenue xkuciopoma. CrocoOsl
MOJIyYeHHUs] KUciopoda B JabopaTopuu W IPOMBIIUIEHHOCTU. Kpyrosopor
KHciopoa B mpupoae. O30H — auioTporHas MoAupUKaIsa KUCI0poaa.

TennoBort 3h(dEKT XUMHUECKOW pPEaKld, TEPMOXUMUYECKHUE ypaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakUuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/yXa, YCWJICHHE MapHUKOBOTO 3P deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bomopox — »nemeHT M 1pocTtoe BemecTBo. Haxoxkaenue Bomopoaa B
npupoae, (U3MUECKUEe U XUMHYECKHUE CBOWCTBA, NPUMEHEHUE, CIOCOObI
nostyueHusi. Kuciaotsr u comnu.



Monsipablit 00bEM ra3oB. PacuéTel o XUMHUYECKUM YpaBHEHHSIM.

dusnueckne CBOWCTBA BOAbl. Boma kak pactBoputesb. PacTtBOpHI.
HacelleHHbIe M HEHACBIIIEHHBIE PACTBOpPbI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 10J1 BEIIECTBA B PaCTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Ponp pacTBOpOB B IpUpPOZI€ U B KU3HU 4YeloBeKa. KpyroBopot Boabl B IpUPO/IE.
3arps3HeHre NpUpoaHbIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccudukanus neopranmdeckux coemuHeHnit. Oxcumsl. Knaccubukarms
OKCUJIOB:  cosieoOpa3yromiyie  (OCHOBHbIC, KHUCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpaszyromue. Homenknarypa okcuaoB. Duznueckue U XUMHUYECKUE
CBOMCTBa OKCUIO0B. [lonyueHne OKCUI0B.

OcnoBanusa. Kraccudukanus ocHOBaHMA: IIETOYM M HEPACTBOPUMBIE
ocHOoBaHusA. HomeHkiarypa ocHoBaHuil. PU3NYECKHE W XUMHYECKUE CBOKCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWMCTBAa KHUCHOT. Psan axktuBHoctm metamnoB H. H. bekerosa.
[lony4yeHne KACIIOT.

Commu. Homenknatypa coseil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eHeTnueckas CBsA3b MEXKY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE ONPENEIICHUE COAEPKaHUs KUCIOpOAa B BO3yXe€, ITOIYyYEHHUE,
cobupaHue, pacrlo3HaBaHWE W HW3Y4YEHHE CBOWCTB KHCIOpOJa, HAOI0JCHHUE
B3aUMOJECUCTBUS BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHusi TOpeHus (Mmoxapa), O3HAKOMJIEHHE C oOpa3liaMu OKCHUIOB U
OMKMCAHWE WX CBOWCTB, MOJYy4YEHUE, COOMpaHHE, PACHO3HABAHME U HU3YUYCHHE
CBOMCTB BOJIOpoJia (TopeHue), B3auMojeiicTBre Bojopoaa ¢ okcuaom menu (II)
(BO3MOXXHO HCIOJIb30BAaHUE BUIACOMATEPUAJIOB), HAOIIOJACHHE OOpAa3IOB BEIIECTB
KOJIMYECTBOM | MoOJb, HCCIEI0BaHUE OCOOEHHOCTEW pPACTBOPEHMSI BEILECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBIICHUE PACTBOPOB C  OINPEIEIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBUE BOABI C METAJIIAMHU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHUWE BHUEOMATEpUAIIOB),
UCCJIEIOBAaHUE OO0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3UYHBIX KIIACCOB,
HaOJIOICHNE U3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KHCIJIOT M IIEIOYCH,
u3ydyeHue B3aumojeicTBua okcuaa meau (II) ¢ pacTBOpoM cepHOM KHUCIOTHI,
KHCJIOT C MeETajulaMHi, peakUWil HEUTpaIW3alWH, IOIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHUWE OJHOTO METajjla JAPYIMM M3 PacTBOpa COJM, PELICHUE
DKCIIEPUMEHTAIIBHBIX 33/a4d 10 TeMe «BaxHenmme Kiaaccbl HEOPraHU4YECKUX
COCITUHEHUI».

Iepnonnuecknii 3akoH u Ilepuoamueckasi cucreMa XHMHYECKHX
iemenToB JI. . MengeneeBa. CrpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHbBIC PeaKIUU



[lepBpie MOMBITKH KiIacCU(UKAIMM XUMUYECKUX 3JeMeHTOB. [loHsTHEe O
IPYIIaXx CXOJHBIX 3JIEMEHTOB (IIEJOYHBIE M IIEJOYHO3EMEIbHBIE METALIbL,
raJIOTeHbl, THEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yloT aMPOTEpPHBIE OKCUIBI
Y TUIPOKCHUIBI.

[Iepnonnuecknii 3akoH. [lepuonnueckas cuctemMa XMMHUYECKUX 3JIEMEHTOB /]
HU. MenneneeBa. KopoTkomepuonHas W ATUHHONEpPHOAHAS  (QOPMBI
[lepnogmueckon cucteMbl Xumuyeckux 3ieMeHToB 1. . MenneneeBa. 1lepuonst
u rpynnsl. DHU3NYECKUH CMBICI IOPSAKOBOIO HOMEpPA, HOMEPOB IIEpUota M
I'PYIIIBI 2JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sep. M3oTonsl. DnekTpoHsl. CTpoeHue
AIIEKTPOHHBIX ~ 000JI0YeK aToMOB TMepBbIX 20 XMMHYECKHUX DJIEMEHTOB
[lepnommueckon cucremsl [[. 1. MenaeneeBa. XapaKTEpUCTHKA XUMHYECKOTO
AJIEMEHTA 10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAUIMYECKUX CBOMCTB IO TPYIIaM U MEPUOIaM.

3nauenue [lepronnueckoro 3akoHa u [leprnoandeckoil CuCTEMbl XUMHYECKHUX
DJIEMEHTOB Ui pa3BuUTUA HAayku W mnpaktuku. [[. V. MennemeeB — yd€Hbld U
IpaKJaHUH.

Xumnyeckass cBs3b. KoBanmeHTHast (HOJSpHAsT W HEMOJIApHAs) CBSA3b.
DNeKTPOOTPULATENBHOCTh XUMUYECKUX AJIEMEHTOB. IOHHAs CBA3b.

Crenenb  okucieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE  PEAKIUU.
[Ipouecchl OKMCIEHUS U BOCCTAHOBIJIEHN. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydeHrue oOpa3lOoB BELIECTB METAJUIOB M HEMETAJUIOB, B3aUMOJCHUCTBUE
TMAPOKCUJA LMHKA C pPacTBOpaMU KHCIOT M IIEJIOYei, MPOBEACHUE OIbITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakuui
(ropeHue, peakluy pas3iokKeHHsl, COeIMHEHUS).

Mesrcnpeomemnbnie ceasu

Peanmnsanus MeXNpeIMETHBIX CBSI3€d IMPU W3YYEHHH XUMHHM B 8 KJlacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTEeCTBEHHO-HAYUYHBIX
MOHATUH, TaK W TOHITHUH, SIBISIOIUXCS CUCTEMHBIMU JJIs1 OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OO1ue ecTeCTBEHHO-HAYyYHBbIE TOHATUS: HAY4YHBIH (DaKkT, TMIIOTE3a, TEOpHS,
3aKOH, aHalu3, CHHTE3, Kiaccudukanus, MNEePUOJUYHOCTb, HAOJIIOJEHUE,
HKCIIEPUMEHT, MOJIETUPOBAHUE, U3MEPEHHUE, MOJIENb, SBJICHHE.

®usuka: marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKIIH]I,
W30TOIBI, PaJMOAKTUBHOCTb, MOJIEKYJA, dJEKTPUUECKUNA 3apsili, BELIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEILECTBA, ra3, (pU3MUecKre BEIUYMHBI, €IUHULIBI
MU3MEPEHUS, KOCMOC, IUTaHETHI, 3BE311bI, COoNHIIE.

buonorus: dorocuntes, apixanue, ouocdepa.



['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHBIE MOPOJIBI,
MI0JIE3HBIE UCKOIAEMbIE, TOILINBO, BOJAHBIE PECYPCHI.

9 KJIACC

BeuiecTBo M XUMHYECKasi peaKIus

[Iepnonnuecknii 3akoH. [lepuonnueckas cuctemMa XMMHUYECKUX 3JIEMEHTOB /]
N. MenneneeBa. CtpoeHne aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHH CBOMCTB
XUMUYECKUX DJJIEMEHTOB IMEPBBIX TPEX IMEPUOAOB, Kalldsd, KaJIbLHMs M HX
COCIMHEHUH B COOTBETCTBMM C TIIOJIOKEHHEM »3JIEMEHTOB B Ilepuogmueckoii
CUCTEME U CTPOECHUEM UX ATOMOB.

CrpoeHue BellecTBa: BHUIBI XMMHYECKOW CBA3W. THIIBI KPUCTAINIMYECKUX
PEmETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJIACCAM HEOPTraHUYECKUX
COEJIMHEHUI, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukanysa XuMUYeCKUX peakuuid Mo pa3audyHbIM MPU3HAKAM (110 YHUCITY
¥ COCTaBy YYacCTBYIOIIMX B pEAKIHMHM BEIIECTB, MO TEIUIOBOMY 3(deKkTy, 1o
U3MEHEHUIO CTETEHEN OKMCICHHUS XMMHYECKHX 3JIEMEHTOB, 10 0OpaTUMOCTH, IO
YUYaCTHIO KaTajau3aTopa). DK30- U S3HAOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUECKUE
YpaBHEHHUSL.

[lonsiTue o ckopocT xumuyeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOpAaTUMbIX XHUMHUYECKUX peakiusax. [IoHATHE O TOMOT€HHBIX M I'eTepOTreHHBIX
peakuusx. [lonsarne o karamuse. [loHsTue 0 xumnueckom paBHoBecun. DakTopel,
BIMSIOIINE HAa CKOPOCTh XHMHYECKOW PEaKUUH W IOJIOKEHUE XHMHYECKOTO

PaBHOBECHSL.
OKHCIUTENbHO-BOCCTAHOBUTENILHBIE  PEAKIMM,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIBHO-BOCCTAHOBUTEILHON peakiuu. CocraBnenue YpaBHEHUHN

OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAaKUM C  HCIIOJIB30BAaHUEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopus dAEKTPONUTHUECKON TUCCOUUALMU. DIIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
Karnonbl, aHMOHbI. MeXaHu3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
xumuueckoi cBsizu. Crenens auccorranuu. CUiIbHbIE U ClIa0ble JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJIHbIE W COKpAIEHHbIE HMOHHBIE YypaBHEHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM U cojlell B CBeTe TMPEACTaBICHUN 00 AIEKTPOIUTHYECKOM
nucconunanyu. KauecTBeHHbIE peakiiui Ha HOHBI. [IoHsATHE O THAPOIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEHIETOK HEOPraHMYECKUX
BEIIIECTB — METAUIOB W HEMETa/UIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTH XMUMHUYECKON peakiuu
OT BO3ACHCTBUS pa3iIMUHBIX (PAKTOPOB, MCCIEAOBAHUE DIEKTPOIPOBOIHOCTH



pacTBOPOB BEWIECTB, IMpOLECCAa IUCCOLMALMU KHCIOT, MIEJIOYEeH U COJIeH
(BO3MOXXHO  HCHOJB30BAHME BUJEO MATEpPUAIOB), IPOBEJCHHE  OIbITOB,
WUIIOCTPUPYIOIIUX ~ NPHU3HAKH  NPOTEKAHMS  peakuuid HOHHOro  oOMeHa
(oOpa3oBanue ocajika, BbIJIEJIEHUE Tas3a, oO0pa3oBaHHWE BObI), OIBITOB,
WUIIOCTPUPYIOLIUX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUN
(ropeHue, peaklMH pa3yIoKEHHs, COEUHEHUS), PACIIOZHABAHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEaKIUid Ha HOHBI, pELICHUE
HKCHEPUMEHTAJIbHBIX 33/1a4.

HemeTaJsnibl 1 X COeIMHEHUS

OOmast xapakTepucTthka rajnoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHn okuciaeHus. CTpoeHne u (U3NYECKUe CBOMCTBA MPOCTHIX
BEIIECTB — TaJlOTeHOB. XHUMHUYECKHME CBOWCTBA Ha MpUMEpe XJopa
(B3auMoJIelicTBUE C MeETalJlaMH, HEMeTallylaMH, UIelo4aMu). XJIIOPOBOJOPOI.
ConsHast KHCIOTA, XMMUYECKHE CBOMCTBA, IOJy4YE€HHE, NIpUMEHEHueE. JlelicTBue
XJIOpa W XJOPOBOJOPOAA HA OpPraHW3M YEJIOBEKAa. BaXHEWIHne XJIOpUIbl U KX
HaXOXKJEHUE B IPUPOJE.

OOmas xapakrepuctuka 31neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okuciaeHus. CTpoeHne U (uU3NYECKue CBOMCTBA
IPOCTBIX BELIECTB — KMCIOPOAa U CEpbl. AJIIOTPONHbBIE MOAUDPUKAIIMN KUCIOPOIa
U cepbl. XUMUYECKHUe CBOMCTBa cepbl. CepoBOIOPO, CTPOCHHUE, (PUBHUECKHE U
XUMUYecKrue cBoMcTBa. OKCHIBI Cepbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHIOB.
Cepnass kuciota, (Qu3nueckue U XUMUYECKHE CBOHcTBa (oOmue Kak
OpeCTaBUTENd Kilacca KHCIOT M crneurduueckue). XUMHUECKHE pEeaklivu,
JeKale B OCHOBE IMPOMBIIUIEHHOTO CHOco0a MOMY4YeHHs] CEpHOM KHCIIOTHI.
[Ipumenenue cepHor KUcaoThl. COnM CEpHOM KUCIOTHI, KAYECTBEHHAs PEaKLIMs Ha
cyabdar-uon. HaxoxneHue cepbl U €€ COEIMHEHHA B Mpupojie. XUMHUYECKOE
3arpsi3HEHHE OKPYJKAIOIIEW Cpeabl COCIMHEHHUSAMM Cepbl (KHCIOTHBIE JOXKIMU,
3arpsiI3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPALLECHUS.

OOmast xapakTepucTuka 3JeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHMS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIIEHHS. A30T, paclpOCTpaHEHHE B MPHUPOJE,
bu3nueckue U XuMHIecKue cBoiicTBa. KpyroBopor azora B npupoje. AMMUaK, ero
duznyecKkue u XMMHUUYECKUE CBOMCTBA, MoyyeHue 1 npuMeHnenue. Coiu aMMOHMS,
uX pU3nYecKue U XUMHUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MoJiyueHHe, (PU3MYECKUE U XHUMHYECKUE
cBOMicTBa (0OIlIME Kak TMpeJCTaBUTENS KJlacca KHUCIOT U  clelu(puyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHHMSI B KauyeCTBE MHHEpAIbHBIX
ynoOpeHuil. XuMrU4ecKoe 3arps3HeHUE OKPYIKAOIIEH CPelbl COeTMHEHHUSIMU a30Ta
(KUCTIOTHBIE NOXAM, 3arps3HEHHE BO3AyXa, MOYBBI U BOAoEéMOB). Docdop,
ajuioTponHeie Moaudukanuu ¢gocdopa, GuznuecKkue U XUMHYECKHE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciaora, pu3ndecKue U XMMHUIECKUE CBOICTBA,
nosyaerue. Mcnons3oBanne GocdaTtoB B KaUeCTBE MUHEPAIBHBIX YI00pEHUH.



OOmas xapakTepucthka 31eMeHTOB [VA-rpynmbl. OcoOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCICHHS.  YTIEpoHd,  auIOTPOIHBIE
Moau(UKAIIMK, PACIPOCTPaHEHHUE B TpHUpojae, (PHU3NYECKHE U XUMHUUYECKUC
cBoiicTBa. Ancop6uusi. Kpyrosopot yriepoaa B npupoje. OKcuabl yriaepoja, ux
dbu3nueckue W XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJYYECHHE U TMPUMEHEHUE. DKOJOTUYECKHE TPOOJEMBbI, CBA3AHHBIE C OKCHUJIOM
yriaepoaa (IV), rumore3a riao0albHOTO TMOTEIUICHUSI KIUMaTa, HNapHUKOBBIM
abdexT. YronbHas KuciaoTa U €€ coiu, ux (GU3NUYECKue U XMMHYECKUE CBOICTBA,
nojiyueHue W mnpuMeHeHwe. KauecTBeHHass peakuuds Ha KapOOHAT-MOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEIHCKOM
XO3SMCTBE.

[lepBoHauanbHbIC MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTUHEHUSIX
yraepoja (MeTaH, 3TaH, dTUJIEH, alleTUIICH, dTaHOJI, TJIMIEPUH, YKCYCHAsI KUCIIOTA).
[IpupoHbie HMCTOYHUKU YTIEBOJOPOAOB (yrojib, MPUPOJHBIN Ta3, HEDTH),
IPOAYKThl UX MepepaboTKku (OEH3MH), UX pPOJb B OBITY U IPOMBIIIIECHHOCTH.
[ToHsaTHe 0 OMONOTUYECKHU BaKHBIX BEIIECTBAX: XKUPaX, OCIKax, yriieBoaax — U ux
poJii B OKM3HM 4YeloBeKa. MarepualibHOE€ €IMHCTBO OPraHUYECKUX U
HEOPTaHUYECKUX COCAUHEHHUI.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJYyYCHHE W
npuMenenue. CoenuHeHuss KpeMHHsi B mpupone. OOimue mnpeacraBieHus: o0
okcusie kpemaust (IV) u kpemaueBoi kuciore. CUIMKATBI, UX UCIOJH30BAaHUE B
ObITYy, B TIPOMBIIIUICHHOCTU. BakHellne CTpouTenbHbIe MaTepHallbl: KepaMuKa,
CTEKJIO, IIEMEHT, OeTOH, ene300eToH. IIpobiempl 6e30macHOrO HMCIOJIB30BAHMS
CTPOUTENIBHBIX MATEPUAJIOB B TOBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

M3yueHHE 00pa3ll0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEAKIIMN Ha XJIOPUJI-MOHBI U HAOJIOJICHHUE MPU3HAKOB
WX TIPOTEKAHMsI, OMBITHI, OTpAKAIOIINE (PU3NUYECKHE M XUMHUYECKHE CBOWCTBA
rajJloreHOB M WX COEJUHEHHUM (BO3MOXKHO MCIIOJIb30BAHHE BUJICOMATEPUAIIOB),
O3HaKOMJIEHME ¢ oOpaslaMud XJOpUAOB (TAJIOTE€HUIOB), O3HAKOMJIEHHUE C
oOpasmamMu  ceppl U €€  coeAUHEHUSIMU  (BO3MOXXHO  HCIOJIb30BaHUE
BUJICOMATEPHUATIOB), HAOIIOICHHE TIpollecca OOYTIMBAaHUS caxapa IoJ] JCHCTBUEM
KOHIECHTPUPOBAHHOW CEPHOM  KHUCJIOTBhI, HW3y4YEHUE XUMHUYECKUX CBOMCTB
pa30aBIEHHON CepHOM KUCIIOTHI, MPOBEICHUE KaueCTBEHHON peakiuu Ha Cyabdar-
WOH W HaOJIOJICHWE Mpu3HaKa €€ TMPOTEKaHMs, O3HAKOMIJICHHE C (HU3UYECKUMU
cBoiicTBaMu a3zora, ¢ochopa W HUX COCAUHEHHH (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEPHUATIOB), 00pa3iaMu a30THBIX U (HOCHOPHBIX yAOOpeHUH, MoIyUYeHue,
coOupaHue, pacrmo3HaBaHWE W M3YYCHHE CBOMCTB aMMHaKa, I[POBEICHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHMS U (PochaT-uoOH U M3yUYEHHE MPU3HAKOB
UX IIPOTEKaHMUsl, B3aUMOICMCTBUE KOHLIEHTPUPOBAHHOW a30THOW KUCJIOTHI C MEJIBIO
(BO3BMOKHO  MCIHOJIb30BAHME  BUIAEOMATEPHUAJIOB), M3y4YEeHHE  MoJenen



KPUCTAJUIMUECKNX PEmETOK anmasa, rpadwura, ¢ymiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aFCOPOITMM  PACTBOPEHHBIX BEMIECTB AKTHUBUPOBAHHBIM YTIEM U
YCTPOMCTBOM MpPOTHBOTA3a, MOJyYEHUE, COOMpaHue, pacro3HaBaHUE U U3YUYCHUE
CBOMCTB YIJIEKHCIIOTO ra3a, IpOBEJICHHE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-UOHBl W W3YYE€HHE MPHU3HAKOB WX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMEN CHIIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE 3SKCIEPUMEHTAIBHBIX
3a7a4 o TeMe « BaxkHenme HEMETAIUTbI U UX COCTUHEHUS.

MeTaJsibl 1 X COeIMHEHUS

OO01mast xapakTepUCTHKAa XUMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux nosiokeHus B llepuommueckor cucreme xumuyeckux diemeHtoB . U.
MenneneeBa u ctpoeHusi atomoB. CTpoeHHE MeTaJUIoB. MeTajindyeckas CBsI3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  DJIEKTPOXUMUYECKUH  PAX
HaMpspKeHU MeTauoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CrocoObl TONy4eHus: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CrjaBbl (CTajib, YYTyH, JIOPATIOMUHUMN,
OpOH32a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIEHHOCTH.

[Ilenounsie mMeTamnel: nonoxeHue B [lepuoanyeckoil cucremMe XMMHUYECKHUX
anemeHToB . 1. MenpaeneeBa, CTpoeHHME MX aTOMOB, HAXOXJECHUE B IPUPOJE.
duzryeckre U XMMHUYECKUE CBOMCTBA (HA mpuMepe HaTtpus U Kaius). OKcuiabl u
TUJIPOKCUABl HaTpus MW Kanuda. [IpuMeHeHHWe WIENOYHBIX METaVIOB MU MX
COCIMHEHNH.

[Ilenouno3eMenpHbIE META/UIBl MAarHUM W KaJbLUUW: TIOJOXKEHUE B
IIepuonnueckoin cucreMe xumudeckux snemeHToB [[. M. MenneneeBa, crpoeHue
VX aTOMOB, Hax0XJeHUE B Ipupoae. Pru3ndecKkre 1 XUuMUIECKUE CBOMCTBA MarHus
U Kanblus. Baxuelinue coequHEHUS KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ YCTpaHEHUS!.

AJOMUHHIA: TI0JI0keHUE B [lepuoandeckoi cucreMe XMMUYECKHX SJIEMEHTOB
. . MenneneeBa, CTpOE€HHE aToma, HaxOXIAeHHE B mpupone. Pusnyeckue u
XUMHUYECKUE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA U TUIPOKCHU]IA
ATIOMUHUSL.

Kenezo: nonoxenne B [lepuoguueckoi cuctemMme XuMUYECKUX JIEMEHTOB /.
. MengeneeBa, CTpOCHHE aTOMa, HAXOXKJAEHUE B mpupoae. Pusnmyeckue Hu
XUMHUYECKUE CBOMCTBA kene3a. OKCuIbl, TuIpoKcuibl U con xenesa (I1) u xenesa
(IIT), ux coctaB, CBOWCTBA U MOJTYYECHHE.

Xumuueckuu Ikcnepumenm:

O3HAKOMJIEHHE C oOpasllaMi METAUIOB W CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBaMH, M3Y4YEHHUE PE3YJIbTATOB KOPPO3UHU  METAUIOB  (BO3MOXKHO
WCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICHCTBHUS OKCHIA
KIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
HCCJIEJOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLIECCA TOPEHUS XKeEJe3a B KUCIOPOAE
(BO3MOKHO  KCHOJIb30BAHHE  BHJIEOMATEPHANIOB), MPHU3HAKOB  MPOTEKAHUS



KAUEeCTBEHHBIX PEAKIMI HAa MOHBI: MarHusi, KajblMs, aJIIOMUHUS, [IUHKA, JKeje3a
(IT) u xenesza (III), mequ (II), HabnrogeHNE U OMMCAaHUE MPOIIECCOB OKPAITUBAHUS
IUIAMEHU HWOHAMHU HaTpusl, Kaaus MW Kaiubluusd (BO3MOXKHO HCIOJIb30BAaHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB TMIAPOKCHIA ATTFOMUHUS
U TUAPOKCHU/IA IIMHKA, pEHICHUE HKCTIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «Baxkuenme
METAJUIbI U KX COCTUHCHHUS.

XuMuUS ¥ OKpY:Kaouias cpeaa

BemectBa m martepuanbl B MOBCEAHEBHOM >KM3HHM 4YesoBeka. be3zomacHoe
WCIIOJIb30BAaHUE BEIIECTB M XUMHUYECKUX peakuuil B ObiTy. IlepBas momomib mnpu
XUMHUYECKUX 0XKOTaX U OTPaBICHUSIX.

XHUMHUYECKOE 3arps3HEHUE OKpYKaroleh cpenbl (MpefenbHas I0mycTHMast
KOHIIeHTpalus BemiecTs, nainee — [1/1K). Ponb xuMuu B pemieHun 3K0JIOTHYECKUX
npo0em.

Xumuueckuii IKCnepumeHm:

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

Mesicnpeomemmuoie ceéa3u

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpU U3YYEHHH XUMHUHM B 9 Kiacce
OCYILIECTBIISIETCS. 4E€pe3 HCIOJIb30BaHWE KaK OOIIMX €eCTECTBEHHO-HAayYHBIX
MOHSATUM, TaK W MOHATHUM, SIBJISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIE MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEeOpUs, aHalu3, CHHTE3, KJIacCHU(UKALMs, TEePUOAUYHOCTh, HAOIIOACHHE,
HKCHEPUMEHT, MOJIETMPOBAHUE, HU3MEPEHUE, MOJIEb, SBJIEHUE, MaAPHUKOBBIN
s dekT, TEXHOIOTUS, MaTEPHUAIIBI.

dusuka: Marepus, aroMm, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH],
M30TOIbI, PaJUOAKTUBHOCTb, MOJIEKYJa, 3JIEKTPUYECKUN 3apsiji, MPOBOJHHKH,
HOJYIPOBOJHUKH, AUDJIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TEJI0, OOBEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUIMUECKas
pemeTka, CIuiaBbl, (PU3NUYECKUE BEIUYUHBI, €IUHUIIBI W3MEPEHHUS, KOCMUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, CONHIIE.

buonorus: ¢dortocunTes, npixanwe, Omocdepa, IKOCUCTEMA, MHUHEPATHHBIC
yI0OPEHHS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHThI, TUTATEIHHBIC BEIIECTBA.

['eorpadusi: armocdepa, ruapochepa, MuHEpanbl, TOPHbIE MOPOJBI,
MOJIE3HBIE HUCKOIAeMbl€, TOIIMBO, BOJAHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUSA IPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI



JIM4HOCTHBIE PE3yNbTaThl OCBOCHHUS MPOTPaAaMMbl OCHOBHOTO  OOIIETO
oOpa3oBaHUs JOCTHUTAIOTCS B XOJI¢ OOyYeHHS XMMHUU B €IUHCTBE y4YEOHOU W
BOCIIUTATEILHOUN JIEATEIbBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMU POCCUUCKUMU
COL[MOKYJIbTYPHBIMM M JYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, MPUHATBIMU B
oOIIEeCTBE TMpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CHOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIMU 00YUYaIOIINXCS.

JIuyHOCTHBIE ~ pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOy4YarOUIUXCS
PYKOBOJCTBOBAaTbCS CHUCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpEeHnE OIbITa AEATEIbHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) maTpMoOTHYECKOT0 BOCTIMTAHUS

[IEHHOCTHOT'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
M HAydyHOMY HACJEIWI0, TOHMMAaHMS 3HAYCHUS XMMHUYECKONW HayKu B >KU3HU
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
MEPENOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpA U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHHUS:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JEATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOW COBMECTHOW JEATEIBHOCTH MpU
BBITIOJTHEHUU Y4Y€OHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4uyeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBO€ TOBEJECHHWE M IMIOCTYNKM CBOMX TOBApHILEH C MO3UIUU
HPABCTBEHHBIX U MPABOBLIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUI MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE M XUMHUYECKOW pEakiMH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUA HAyKH U COCTaBIISIONIUE
OCHOBY JIJI TIOHUMAaHHS CYIIHOCTH HAYyYHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI TPHUPOJIbI, B3aUMOCBSI3SIX YEJIIOBEKa C
MPUPOIHOM CPEJIO, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIIPABJICHHbIC HA MOJIyYEHUE HOBBIX 3HAHUU MO
XUMHH, HEOOXOJHMMBIC IS OOBSICHEHHS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHON M YHUTATENbCKOM KYJBTYpPHI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4EeOHBIMM TEKCTaMH, CIIPABOYHOMU
JUTEPATYPON, JIOCTYNMHBIMA TEXHUYECKHUMH CPEJCTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTUH;

WHTEpeC K OOYyYEeHHMIO M TO3HAHHWIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K CaMOOOpa30BaHMIO, TMPOEKTHOM W  MCCIEeA0BaTEIbCKON
JIEATEIIBHOCTH, K OCO3HAHHOMY BBIOOPY HAMNpPaBJICHHOCTH W YPOBHS OOyUCHHS B
JTaJIbHEUIIIEM;



4) popMHuPOBAHUS KYJIBTYPHI 310POBbSI:

OCO3HAHWE [IEHHOCTU YHW3HH, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHHE MOCIEACTBUNA W
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHUs),
HEOOXOJAMMOCTA COOJIONEHUs TpaBWi OE30MacHOCTH TMpU OOpallleHUd C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEANbHON KU3HH;

5) Tpy10BOTr0 BOCIIMTAHUS:

MHTEpEC K MPAKTUUYECKOMY U3yUYEHHUIO Tpodeccuil u TpyJia pa3IuyHOro poja,
YBOXKEHHUE K TPYLy M peE3yibTaTaM TPYAOBOM NEATEIBHOCTH, B TOM YHUCJE Ha
OCHOBE IMPUMEHEHHUs MPEJAMETHBIX 3HAHUW MO0 XUMHUH, OCO3HAHHBIA BBHIOOD
WHIMBHUIYAIbHON TPAeKTOPUH MPOIOIKEHHSI 00pa30BaHUs ¢ YIETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIEeHON po(eCCUOHATBHON IE€ATEIBHOCTH U PAa3BUTHUS HEOOXOAUMBIX YMEHUM,
TOTOBHOCTB a/IalITUPOBATHCA B MPO(HECCUOHATIBHOM Cpenie;

6) 3K0JI0rNYeCcKOTro BOCIIUTAHUS

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIICHHE K MPUPOJE KaK HCTOYHUKY
KU3HHU Ha 3emile, OCHOBE €€ CyIIEeCTBOBaHUS, IOHUMAaHUE LIEHHOCTU 3JI0POBOIO U
Oe3omacHOro o0pasza JKH3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
Gu3nyecKoMy M TICUXUYECKOMY 3/I0pPOBBIO, OCO3HAHHE IIEHHOCTH COOIIOACHMS
npaBui 0€30MMACHOTO MOBEEHUS ITPU padOTe C BEIIECTBAMU, a TAKKE B CUTYALMSIX,
YIPOXKAIOIINX 310POBbIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJy4aeMble NMPU U3yUYEHUU XUMUH, IS
pELICHUs 3a/1a4, CBSI3aHHBIX C OKPY’KAIOLIEH MPUPOIHOU CPEIOH, ISl MIOBBILIEHUS
YPOBHSL  3KOJIOTUYECKOW  KYyJIbTYphl, OCO3HaHUS TIJO0AJIBHOIO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTel HUX peleHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJCTBOBAaTHCS UM B MO3HABATEIIbHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pe3ylbTaTOB BBIACIAIOT 3HAYUMBbIE IS
bopMHpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TMOHATUS (3aKOH, TeopHus,
NPUHIUI, TUNIOTE3a, (PAKT, CUCTEMa, MPOIECC, SKCIEPUMEHT U JIPYToOe€.), KOTOPbhIE
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISIOT Ha
OCHOBE 3HAaHUUM M3 3TUX NMPEAMETOB (HOPMUPOBATH MPEACTABICHUE O IIEJIOCTHON
HAy4YHOM KapTHUHE MHpA, U YHUBEpCAJIbHbIC yueOHbIE IEUCTBUS (ITO3HABATENIbHbIE,
KOMMYHUKATHUBHBIC, PEryJISATHBHBIE), KOTOpbIE OOecneurnBatoT (OpMUPOBAHUE
TOTOBHOCTU K CaMOCTOSITEIbBHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHHUIO y4eOHOM
NESATEIbHOCTH.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble Jornueckue aeiicTBUA:

YMEHUSI MCMOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIUIEHUSI MPU OCBOEHUU
3HAHMI: PACKPBIBaTh CMBICI XMMHYECKHX MOHATHNA (BBIAEIATh UX XapaKTEPHBIE



MPU3HAKHN, YCTAaHABIMBATh B3aMMOCBS3b C JIPYTUMHU TIOHSITHUSIMHU), HUCIIOIH30BAThH
TIOHATHS NIl OOBSICHEHUS OT/ICIBHBIX (PAKTOB W SBJICHUI, BEIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINNKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
yCTaHABIIMBATh IMPUYMHHO-CIICACTBCHHBIC CBSI3M MEXAY OOBEKTaMU HW3YYCHHS,
CTPOUTH JIOTUYECKUE PACCYXICHUS (MHIYKTHBHBIC, JCTYKTUBHBIC, 0 aHAIOTHH),
JIeaTh BBIBOJIBI M 3aKITFOUCHUS,

YyMEHUE TPUMEHSITh B TIPOIECCE TO3HAHWUA TOHATHS (NMPEAMETHBIE U
MeTanpeMETHBIC), CAMBOJINYECKIE (3HAKOBBIC) MOJIEIH, UCTIOIh3yEMbIEe B XUMUH,
peoOpa3oBEIBATh MIMPOKO MPUMEHSEMbIC B XUMHUH MOJCIBHBIC MPEACTABICHUS —
XAMHYECKUN 3HaK (CUMBOJI DJIEMEHTA), XUMHUeckas (opmyrna W ypaBHEHHE
XUMUYECKON PEAKIIUU — MPU PEIICHUN Y4eOHO-TI03HABATENBHBIX 3a7a4, C YIETOM
ATUX MOJETBHBIX TIPEJICTABICHUN BBISBISITH W XapaKTEPU30BaTh CYIICCTBCHHBIE
MPU3HAKU U3YyYaeMbIX O0BEKTOB — XUMHUYECKUX BEIICCTB U XUMHUYECKUX PEaKIIUM,
BBISIBJIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEYHS B M3YIACMBIX TIPOIIECCAX U SIBJICHUX.

Bba3oBble uccienoBaTeIbCKHe 1eiiCTBUS:

YMEHHUE HCIIOIh30BaTh IMOCTABICHHBIE BOIPOCH B KayeCTBE HWHCTPYMEHTA
MO3HAHUA, a TaKKe€ B KadeCTBE OCHOBBI Ui (POPMUPOBAHUS THIOTE3BI IIO
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CY>KJCHUM;

MPUOOPETEHUE OMbITa IO TUIAHWUPOBAHWIO, OPTaHU3ANMH W TIPOBEICHUIO
YUEHHYECKUX DKCIEPUMEHTOB, YMEHHE HaONIoAaTh 3a XOJOM Ipollecca,
CaMOCTOATEIILHO MPOTHO3UPOBATH €0 Pe3yJbTar, PopMyIupoBaTh 000OIIECHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBENEHHOTO OIbITA, UCCIEOBAHUS, COCTABIIATh OTUET
O MpoJIeTTaHHOM padoTe.

Pabora ¢ unpopmaunmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIHIO
pa3TUYHBIX BUIOB U (HOPM MpEACTaBICHUS, MOTyYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIOMyJIIpHAs JIUTEpaTypa XUMHUYECKOTO COJEpXaHUsS, CIPaBOYHBIC
nocoOus, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH IPOTUBOPEUYHBYIO M
HEJIOCTOBEPHYIO MH(POPMAITHIO;

YMEHUE TPUMEHSATh Pa3IUYHBIC METOJABlI W 3alpOChl MPHU TOWCKE U OTOOpE
uH(OpPMAITUU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX JJisi BBIMOJTHEHUS
y4eOHBIX U TI03HABATEIBHBIX 337a4 ONPEICAEHHOTO THIA, TPUOOPETECHUE OMbITA B
00JaCTH  WCTIOJIb30BaHUSA  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCIIOJB30BAHMSI PA3IMUHBIX IOUCKOBBIX CHCTEM,
CaMOCTOATEIILHO BHIOMPATH ONTUMANBHYIO (hOpMy TIpecTaBieHus] HHPOpMAIUU U
WUTIOCTPUPOBATh pEIIaeMble 3a7a4ll HECIOKHBIMUA CXEMaMH, JuarpaMmMaMu,
apyrumu opmMamu rpaduKi ¥ IX KOMOWHAIASMY,

YMEHUE UCIIOJIb30BaTh W aHAJIM3UPOBaTh B TIpolecce YYeOHOH U
HCCJICIOBATEIILCKOU JEATEILHOCTH MH(POPMAIIUIO O BIUSHUW MPOMBIITUICHHOCTH,



CEIBCKOT0 XO35IMCTBA M TPAHCIOPTA HA COCTOSHUE OKPYKAIOUIEH IPUPOIHOU
CpEBbL.

KoMMyHUKATHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe I1elCTBHS:

YMEHHUs 3aJlaBaTh BOIPOCHI (B XOJe Jauajora W (WIM) JIHUCKYCCHH) TIO
CYLIECTBY  OOCyXJaeMol  TeMbl, (OPMYJIMpPOBATH CBOM  IPEAJIOKECHHUS
OTHOCHUTEIIBHO BBIITOJIHEHHUS MTPEJIOKEHHON 3a/1a4H;

YMEHUSI  NPEACTABISITH  IOJYYEHHBIE  PE3yJbTAaThl  [MO3HABATEIBHOMN
JEATEIIBHOCTH B YCTHBIX M MHCbMEHHBIX TEKCTaX; JelaTh MPE3CHTALUIO
pe3yIbTaTOB BBHIMOJHEHHUS] XUMHUYECKOTO SKCIEPUMEHTa (J1a0OpaTOPHOIO OIbITa,
1abopaTopHOI pabOTHI MO UCCIIEJOBAHUIO CBOMCTB BEILIECTB, YUE€OHOTO MTPOEKTA);

YyMEHUSI y4eOHOr0 COTPYAHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MMO3HABATEIbHOW W MCCIEOOBATENBCKOM  JIEITEABHOCTH MPU  PELICHUH
BO3HMKAIOIIMX TPOOJIeM Ha OCHOBE Yyuy€Ta OOIIMX WHTEPECOB M COTJIACOBAHUS
no3unui (00cykaeHusi, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPAUHAIIUS
COBMECTHBIX JEHCTBUM, OINPEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOThI U ApyTHE).

PerynsitTuBHbIC YHUBEpCaJIbHbIE YUeOHbIE 1eICTBHS:

YMEHHUE CaMOCTOATENIBHO OIPEICIATh LENIU ACATEIbHOCTH, I[UIAHUPOBATH,
OCYIIECTBIISATh, KOHTPOJIUPOBATH M TMPU HEOOXOIUMOCTH KOPPEKTHUPOBATH CBOIO
JesATEIbHOCTh, BBIOMpaTh Harbonee 3pPeKTUBHBIE CITOCOOBI pelIeHusl y4eOHbIX U
MMO3HABATEIbHBIX 33J]a4, CAMOCTOSTEIIBHO COCTABJATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QJITOPUTM JEHUCTBUUA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX W PEAKIIMSIX,
OLICHUBATh COOTBETCTBHUE IIOJYYEHHOIO pE3yJibTaTa 3asBIICHHOM LEIU, YMEHUE
MCIOJIb30BaTh U AHAJM3UPOBATH KOHTEKCTHI, MPEIJIAraeMbI€ B YCIIOBUM 3aIaHUN.

IHNPEAMETHBIE PE3YJIBTATHBI

B cocraBe nmnpeaMEeTHBIX PE3yNbTaTOB IO OCBOCHHUIO 00s3aTEIHLHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMon,
BBIJICISIFOT: OCBOEHHBIC OOYYarONIMMUCS HAy4HbIC 3HAHMS, YMEHHUS U CIIOCOOBI
neucTBul, crnenuduueckue IS TpeAMETHOM o0jactu  «XUMUS», BUJBI
NESITEIbHOCTH 1O  TOJYYEHUIO HOBOTO  3HAHMS, €ro  HWHTEPHpPETalUH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyAITUsIX.

K xonIy oOyuenus B 8 kjacce nmpeMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJDKHBI OTpaXkaTh C(OOPMUPOBAHHOCTh Y 00YUAIOIINXCS YMEHUM:

*  pacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKUX MOHATHMI: aTOM, MOJIEKYJIa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CJIOKHOE BELIECTBO, CMECH
(oIHOpO/IHAsT M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIPHAsE Macca, KOJIMYECTBO BENIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBasi J10J1s1 XUMHUUYECKOTO 3JIEMEHTa B COSAMHEHUHU, MOJIAPHBINA 00BEM,
OKCHJI, KHCIJIOTA4, OCHOBaHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEICHb
OKHUCJICHHS, XMMHUYECKasl PeaKius, KiIacCU(pUKAIUS pPEaKIUi: peakiuu



COCIMHEHHUS, PEaKUWHU PAa3JOKEHUs, PEaKUUH 3aMEIICHMs, PEaKLHH
oOMeHa, 9K30- M SHAOTEPMHUUYECKUE PEAKIINH, TeTIOBON 3P(PEKT peakiiuH,
PO aroma, JJIEKTPOHHBIM CJIOW aroma, aTOMHas OpOUTanb, paguyc
aToMa, XMMHUYECKasi CBs3b, MOJISIPHAS] U HEMOJISIpHAs KOBaJCHTHAs! CBS3b,
MOHHAs CBA3b, MOH, KAaTUOH, aHMOH, PACcCTBOp, MAccoBas J0Jid BeEIleCcTBa
(IpolieHTHAs! KOHIIEHTPAIlUs) B PaCTBOPE;

WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHYECKHX [OHATHA H
MPUMEHSTDH ATH MOHATHSI IPY OMUCAHUU BEIIECTB U UX MPEBPAIICHHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEIECTB U YPaBHEHUI XUMHUECKUX PEAKIINA;

OTIPENETATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTENEHb  OKWUCIEHUS  BJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
IPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCy COEOUHEHUH IO
dbopmynam, BHJ XUMUYECKOM CBsI3M (KOBAJIGHTHAass W WOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSX;

packpeiBath cmbica [lepuommueckoro 3akona [[. WM. Mengeneena:
JEMOHCTPUPOBATh IMOHUMAHUE IEPUOJANYECKON 3aBHCHUMOCTH CBOWMCTB
XUMHYECKUX 3JIEMEHTOB OT HX NOJIOKEHUS B Ilepmoanueckoil cucreme,
3aKOHOB COXPAaHEHHs MAacChl BEIIECTB, ITOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YY€HUs, 3aKOHa ABOrapo;

OMHUCBHIBATh M XapakTepu3oBaTh TaOnuuHyo ¢opmy Ilepuoanueckoit
CUCTEMbl XHUMHYECKHUX OJJIEMEHTOB: pa3jaudaTh I[OHATHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mobounas noarpynmna (b-rpymma)y, manbie u
OonbllIMe TNEPUOAbl, COOTHOCHUTH OOO3HAYEHMs, KOTOpPbIE HMEIOTCS B
tabmune «llepuoguueckass cuctemMa Xxumudeckux osyemeHToB [, U.
MengeneeBay C YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsij sAjpa, 001Iee YUCiIOo dIEKTPOHOB
U pacrpeiejIeHUe UX 10 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(HUIIMPOBATh XMMUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBa,
XUMUYECKHE peakuuu (10 YUCIy U COCTaBy YYAacCTBYIOLUIUMX B pPEAKIUU
BEILECTB, MO TEIIOBOMY 3D PeKTy);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XMMHYECKHE CBOWCTBA BEILECTB
pa3IMYHBIX KJIACCOB, MOJATBEPXkKAAsi ONMCAHUE MPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKLINN;

MIPOTHO3MPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTU IPOTEKAaHUS XUMHUYECKUX TMPEBPAILECHUN B
Pa3JIMYHBIX YCIOBHUSIX;

BBIYHCIIATH OTHOCHUTEJIBHYIO MOJIEKYJSIPHYHO W MOJISIPHYIO  MaccChbl
BEILIECTB, MAaCCOBYIO [OJII0 XHMHMUYECKOTO »3JIeMeHTa 1o ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaKLNN;



MPUMEHSTH OCHOBHBIE OTEPAIIMU MBICITUTEIBHON JEATEIbHOCTH — aHAJIH3
W CUHTE3, CpaBHEHHE, 00OOIICHHE, CHCTeMATH3aIlrI0, KIACCHU(PUKAIINIO,
BBISIBJICHE TPUYMHHO-CICACTBEHHBIX CBSI3€d — JUISI M3YYCHHSI CBOWCTB
BEIIECTB M XHUMHUYECKUX pEaKIMi, €eCTECTBEHHO-HAyYHbIE METO/bl
NO3HAHUA — HAONIOJCHUE, U3MEpPEHUE, MOJCIMPOBAHUE, SKCIEPUMEHT
(peaJibHBIN U MBICIICHHBIN );

CIENOBAaTh  IpaBWJaM  TMOJIb30BAHUA  XUMHUYECKOM  MOCYJIOM W
7a0b0paTOpHBIM  000pYJIOBaHMEM, a TaKXKe TMpaBUiiaM OOpallleHUus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpAHHUIO
ra3oo0pa3HBIX BEMIECTB (BOMOpOJa ¥ KHCJIOpPOAA), IPHUTOTOBICHHIO
pacTBOPOB C OMNPEICIEHHON MAaCCOBOM JOJIEH PACTBOPEHHOIO BEIIECTBA,
IUIAaHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO0
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIbIO MHIUKATOPOB
(;rakMmyc, dhenondraiend, METUIOPAHXK U JIPYTHUE).

K koHIy 00ydeHus B 9 Kjacce nmpeMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pPacKpbhIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHATHUM: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKyJa, HWOH, KaTHOH, aHUWOH, IIPOCTOE BELIECTBO,
CI0KHOE BEIIECTBO, BAJICHTHOCTbH, 3JICKTPOOTPUIATEIBHOCTh, CTEICHb
OKHCIICHUSI, XUMUYECKasi pPeaKivsi, XUMUYEeCKasi CBs3b, TEIUIOBOM 3(P(DEKT
peakinuu, MOJb, MOJISIpPHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, KaTauu3aTop, XHWMHUYECKOE paBHOBecHE, OOpaTUMbIE W
HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEaKIINH,
OKHUCJIUTENb,  BOCCTAHOBUTENb,  OKHCIEHWE H  BOCCTAaHOBJICHHE,
AIITOTpONUs, aM(POTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJIGHTHAsl, MOHHAS,
METAJIMYECKAsi), KPUCTAINIMYECKAass pEHETKa, KOPpO3Usl METaJIOB,
CIJIaBbl, CKOPOCTh XHMMHUYECKOMW PEaAKIHH, NPEAETbHO JIOMyCTUMAas
koHueHTpanus [1/IK Bemecrna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKHX TMOHATHH U
IIPUMEHATH T MTOHITHUS PHU OMIMCAHUU BEIIECTB U UX MPEBPAILICHUN;
WCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBIIeHUS (HOpMYT
BEUIECTB U YPABHEHUN XMMUUYECKUX PEAKLINM;

ONPEAEATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB B
COCAMHEHUSAX PpA3JIMYHOIO COCTaBa, IPUHAMIEKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIACCY COCIWHEHUU 1o ¢dopmyrnaMm, BHUI XUMHUYECKOU
CB3U (KOBaJE€HTHAs, HWOHHAS, METAJUIMYECKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA M0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PAacCTBOPax HEOPraHUYECKUX COCAMHEHUH, TUI KPUCTATUTMYECKON
PELIETKA KOHKPETHOTO BELIECTBA;



packpeiBath cmbich Ilepumoamueckoro 3akona [[. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IMOHUMAaHUE: OIKCHIBATh W XapaKTepu30BaTh
tabnmuunyio (opmy [leproamdeckoil CUCTEMBl XMUMHYECKHX DJIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas mnoArpynna (A-rpymnma)» M «mododyHas
noarpynmna (b-rpynma)», manbie u OONbIIME MEPUOJABI, COOTHOCHUTH
0003HAYEHHUSA, KOTOpbIE HMEIOTCS B TEPUOAMYECKON Tabnuie, ¢
YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHHUSI  aTOMOB  XUMHUYECKHUX
AJIEMEHTOB (COCTaB U 3apsia  sjapa, oOIlee 4YUCIO DJIEKTPOHOB H
pacmpesiefieHie HUX 10 DJIEKTPOHHBIM CIIOSIM), OOBSCHATH OOLIUE
3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB JJIEMEHTOB M MX COCIMHEHUU B
npejenax MajiblX MEPUOJIOB U TJIaBHBIX MOATPYHI C YUYETOM CTPOEHUS HUX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBa,
XUMHUYECKUE Peakiuu (M0 YUCIY U COCTaBy YYACTBYIOIIMX B PEAKIIHH
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO0 M3MEHEHHUIO CTEIEHEH OKHUCIICHUS
XUMUYECKUX IJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEU(DUUECKHE XUMHUYECKHUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJATBEPKIAs OMNHUCAHUE
pUMEpPaMH MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIISAITh YPABHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKIMA HOHHOTO
oOMEHa, ypaBHEHHUS pEaKlui, TMOATBEPKIAIOMUX CYIIECTBOBAHUE
TF€HETUYECKOM CBSI3M MEXKY BEIIECTBAMU PA3JIUYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHMCJIHUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUMA
MOCPEICTBOM COCTABIICHHSI SJIEKTPOHHOTO OajaHca 3THX peakUuid;
MIPOTHO3UPOBATh CBOWCTBA BEILIECTB B 3aBUCHUMOCTH OT HX CTPOECHUS,
BO3MOXHOCTH MPOTEKAHUS XUMHUYECKHX MPEBpPAlICHUNA B Pa3IUUYHBIX
YCIIOBUSIX;

BBIYUCIISITH OTHOCHUTEIBHYIO MOJICKYJSPHYIO UM MOJISIPHYIO MaccChl
BEILECTB, MAaCCOBYIO [OJII0 XHMHUYECKOTO »3JIeMEHTa 1o ¢opmyie
COEIMHEHUS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEAKIUU;

cOOJII01aTh rpaBuia OJIL30BaHUS XUMHUYECKOH MOCY101 U
Ja00paTOpHBIM  O0OPYJIOBaHMEM, a TaKXe TmpaBujia oOpalieHust ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSIMU 10 BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOJNYYEHUI0O U COOMPaHUIO
ra3000pa3HbBIX BEMIECTB (AMMHAKa U YTIICKUCIIOTO Ta3a);

MPOBOAWTh  PEaKIUMW,  IOJTBEPXKIAIOINIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATh OMBITHBIM MYyTEM XJIOpUJI-, OpOMHU/I-,
nonua-, kKapOonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHII-UOHBI,



KaTHOHbI aMMOHHUSA W HOHBI HM3YUYCHHBLIX MCTAJJIOB, IPUCYTCTBYIOIIHC B
BOJHBIX paCTBOpaxX HCOPTraHNMYCCKNUX BCIICCTB,
* IIPUMCHATHL OCHOBHBIC OIICPpAIINH MBICIUTEIbHOMN ACATCIBbHOCTU — aHaJIU3

N CHHTC3,

CpaBHCHHC,

00001IEeHNE,

CHUCTCMAaTHU3alHIoO,

BBIAABJIICHHUC

MMPUYINHHO-CJIICACTBCHHBIX CBSI3CH — L U3YUCHUA CBOMCTB BCHICCTB U

XAMHUYECKUX PEAKLNH,

CCTCCTBCHHO-HAYYHBIC MCTOAbI

IIO3HaHUudA —

HaOIOICHUE, M3MEpPEHNEe, MOJCINPOBAHNE, SKCIIEPUMEHT (peajbHBIM U

MBICJICHHBIN ).

TEMATHYECKOE IINTAHUPOBAHHUE

8 KVIACC

Ne
n/ Ppas3feyoB H TEM
n MPOrpaMMbI

HaunmenoBanue

Koan4yecTBO 4acoB

Bcer

(1)

KoHTpoJibHBI
e padoThl

IIpakTuyecku
e padoThI

Pazgea 1. [lepBoHayaibHble XUMHYECKHE TOHATHUS

XUMHS — BaKHas
001acTh

11 €CTECTBO3HAHUS U
' HPaKTUYECKOI
JIEATEIbHOCTH
yeJoBeKa
BemecTBa u

1.2  xXuUMHUYECKHE

peaxiuu

Hroro no pazneny

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB

Bosnyx.
21 Kucnopon.
[TousTue 06
oKcHIaX
Bonopon.Ilonstue
2.2 0 KHCIOTax U
COJISIX

Bopna. Pacteopsl.
2.3  Tlonsarue 06
OCHOBaHHSIX
OCHOBHBIC KJIaCCBI
2.4

H€0pFaHI/I"IeCKI/IX
COEeTMHEHNN

Uroro no pazgeny

15

20

11

30

DJIeKTPOHHbIE
(undgposBbie)
o0pa3oBaTte/ibHbIE

pecypchl

bubmnoreka IIOK
https://m.edsoo.ru/7f4183
7c

bu6anoreka LIOK
https://m.edsoo.ru/7f4183
7c

bu6nuorexa [IOK
https://m.edsoo.ru/7f4183
7c

bubnunorexa LIOK
https://m.edsoo.ru/7f4183
7c

but6mmoreka [IOK

https://m.edsoo0.ru/7f4183
7c

bubnunorexa LIOK
https://m.edsoo.ru/7f4183
7c



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

Pa3nen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucreMa XUMHYECKHUX 3j1eMeHTOB /1.
N. MenneneeBa. CTpoeHne aToMOB. XUMHYeCKasA CBA3b. OKHCIUTEIBHO-
BOCCTAHOBHUTEJIbHbIE PeAKIIUN

[Tepuoanueckuit
3aKOH U
[lepuoauueckas
31 cHCcTEMa
XHUMHYECKHX
snemenTtoB 1. U.
Menpaeneena.
Crpoenue aToma
XuMuueckas
CBSI3b.

3.2  OKHCIHUTEIBHO-
BOCCTAHOBUTEIIbH

bIC PCAKIINH

Hroro no pasaceiny

PesepBHOE Bpems

OBILIEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

9 KJIACC

N2 HaumenoBanmue
n/ Ppa3aeioB U TeM
I NpOrpamMmbl

15

68

KoaunuecTBo yacoB

Bcer

0

KoHTpoJbHbI
e padoThl

Pa3pnen 1. BemecTBo 1 XMMHU4YeCKHe PeaKIUH

[ToBTOpEenue n
yriyonenue
3HaHUI OCHOBHBIX
pas3zennoB Kypca 8
KJlacca

11

OcCHOBHEIE

1p  3aKOHOMEPHOCTH

XUMHUYCCKUX
peakuuii
DNEeKTPOIUTUYECK

1.3
ast IUCCOLMALINSL.

IIpakTHyeckn
e padoTnl

bubnunoreka LIOK
https://m.edsoo0.ru/7f4183
7c

but6mmoreka [IOK
https://m.edsoo.ru/7f4183
7c

bubnuorexa [JOK
https://m.edsoo.ru/7f4183
7c

bubmnoreka IIOK
https://m.edsoo.ru/7f4183
7c

DJIeKTPOHHbIE

(uudposbie)
o0pa3oBaTe/ibHbIE

pecypcbl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a6
36

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a6
36

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a6



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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XUMHUYECKHUE
peakuuu B
pacTtBopax

Hroro no pazaeny

Pa3gen 2. HeMeTaJIBI M UX COCAUHEHUSA

OO6mias

XapaKTEPUCTHKA
2.1  xuMHYecKux

anemenToB VIIA-

rpynmnsl. ['anorenst

O6mas
XapaKTEePUCTHKA
XUMHUYCCKUX

2.2 sneMeHToB VIA-

rpynisbl. Cepa u e€

COEIMHEHHS
OOmas
XapaKTePUCTHKA
XAMHYECKHAX

2.3  snemeHtoB VA-
rpynmnsl. A30T,
dochop n ux
COEIMHEHHS
O6mas
XapaKTepUCTHKA
XAMHYECKHUX

2.4  snementoB IVA-

IpyHNIbL. YTIepos

U KPEMHMU U UX
COCIMHEHMS

Hroro no pazgeny

Pa3zgen 3. MeTauibl M X COCIUHEHU S

31 OO01ue cBOMCTBa
' METAILIOB

Baxxueiinmne
3.2 METaJUTBI U UX
COEIMHEHUSA

Uroro no pazgeny

Paszgea 4. Xumus U oOKpysKamomas cpeaa

BemectBa n
4.1  matepualsl B
KHU3HH YelloBeKa

17

25

4

16

20

bubmuorexa [JOK
https://m.edsoo.ru/7f41a6
36

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a6
36

bubmuorexa [JOK
https://m.edsoo.ru/7f41a6
36

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a6
36

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a6
36

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a6
36

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a6
36
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Uroro no pazgeny

Pe3epBHOE Bpemst

OBLLEE
KOJIMUECTBO
YACOB I10
[IPOTPAMME

IHOYPOYHOE IIVTAHUPOBAHUME

8 KUIACC

NC

n/
n

Tema ypoka

IIpeamer xumuu.
Ponp xumuu B

JKU3HHU YeI0BEKa.
Tema u BemecTBa

IlonsaTue o MeTomax
IIO3HaHHUA B XUMHUHU

IIpaxTrueckas
pabora N2 1
«[IpaBuna paboTsl B
naboparopuu u
puEMBbI 0OpaIeHUS
¢ 1a00opaTOPHBIM
000pyIOBaHUEM
YucThble BemecTsa u
cmecu. CriocoObl
pasaeneHus cMecen
[IpakTnueckas
pabota N2 2
«Paznenenune
cMmeceit (Ha
pUMEpe OYNCTKH
MTOBapEeHHOM COIH)»

ATOMEI 1 MOJICKYJIbL

bubmuoreka [JOK
https://m.edsoo.ru/7f41a6

KoanyecTBo 4acoB

Kontpoanr IlpakTnuec

DJIeKTPOHHbIE
mudposbIe
o0pa3oBaTte/ibHbIE

pecypchl

bubmnoreka IIOK
https://m.edsoo.ru/ff0
d210c

bubmnoreka IIOK
https://m.edsoo.ru/ff0
d227e

bu6nuorexa [IOK
https://m.edsoo.ru/ff0
d23dc

bu6anoreka LIOK
https://m.edsoo.ru/ff0
d26ca

but6mmorekxa [IOK
https://m.edsoo.ru/ff0
d28c8

but6mmoreka [IOK
https://m.edsoo.ru/ff0
d2a6c¢



https://m.edsoo.ru/7f41a636
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10

11

12

13

14

15

16

17

XHUMHUYECKHE
DJICMCHTBI. 3HAKH
(cumBOJIBI)
XUMHYECKHUX
3JICMCHTOB

[Ipocteie
CJIOXKHBIE BEILIECTBA

AToMHO-
MOJIEKYJISIPHOE
y4eHUE

3aKOH IMOCTOSHCTBA
COCTaBa BEIIECTB.
XumMuueckas
dbopmyna.
BanenTHocTh
aToOMOB
XUMHYECKHUX
3JIEMCHTOB
OrHocuTenbHas
aTOMHas Macca.
OrHocuTenbHas
MOJIEKYJISIpHAs
Macca

MaccoBas 10is
XHUMHYECKOT O
3JIEMCHTA B
COCTMHCHHUH
KommuectBo
BemiecTBa. MoJb.
MounspHas macca
dusznyeckue u
XAMUYECKHUE
SIBJICHMS.
Xnmuueckas
peakuus
[Ipu3naku n
YCIIOBHUS
MPOTEKAHUS
XHUMHYECKHX
peakuui

3aKOH COXpaHEHUS
MacChl BEIIECTB.
XuMuueckme
YpaBHEHUSA
Brraucnenus

but6mmoreka [IOK
https://m.edsoo.ru/ff0
d2be8

but6mmoreka [IOK
https://m.edsoo.ru/ffQ
d2a6c

bubnunoreka LIOK
https://m.edsoo.ru/ffQ
d2d50

bubnunoreka LIOK
https://m.edsoo.ru/ff0
d2eae

bubmuoreka [{OK
https://m.edsoo.ru/ff0
d323c

bu6anoreka LIOK
https://m.edsoo.ru/ff0
d350c

bu6nmorexa LIOK
https://m.edsoo.ru/ff0
d5230

bu6anoreka LIOK
https://m.edsoo.ru/ff0
d37fa

bubnunorexa LIOK
https://m.edsoo.ru/ff0
d3al6

bub6mmorekxa [IOK
https://m.edsoo.ru/ff0
d3b88

bubanoreka LJOK
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18

19

20

21

22

23

24

KOJIMYECTBa, MAaCChI
BCIIECTBA I10
ypaBHEHUSIM
XAMUYCCKHUX
peakuuii
Knaccudukamms
XAMUYECKHUX
peakuuii
(coenuHeHus,
paziioKeHus,
3aMCIICHUS,
oOMeHa)

M. B. JlomoHOCOB
— Y4EHBI-
SHIIMKIOIEINCT.
O06001enue u
CHCTEMAaTHU3aLH
3HAHUH
KoHntposbHas
padota N21 o Teme
«BemtecTBa n
XAMUYECKHE
peaKIm

Bo3nyx — cmech
razoB. CocraB
Bo3ayxa. Kucnopon
— DJIEMEHT U
MPOCTOE BELIECTBO.
O30H

dusznueckue u
XAMUYECKHE
CBOICTBa
KHCJIOpO/Ia
(peakuuu
OKHCJICHMUS,
ropenue). [lonsarue
00 okcugax
CnocoObl
MOJTy4YEHUs
KHCJIOPOJIa B
naboparopuu u
MIPOMBIIIIICHHOCTH.
[IpumeHenne
KHUCJIOpOJia
TemnnoBoit a3 ekt

https://m.edsoo.ru/ff0
d5708

bubnunoreka LIOK
https://m.edsoo.ru/ff0
d3f34

bubnunorexka LIOK
https://m.edsoo.ru/ff0
d40c4

bubmuoreka [{OK
https://m.edsoo.ru/ff0
d4290

bu6nunorexa LIOK
https://m.edsoo.ru/ff0
d448e

bubnmorexa LIOK
https://m.edsoo.ru/ff0
d4614

bubnunorexa LIOK
https://m.edsoo.ru/ff0
d497a

bu6nunorexa LIOK


https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
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27

28

29

30

31

32

XUMHYECKON
peaKkiuu, MOHATHE O
TEPMOXUMHYECKOM
ypaBHEHUH, IK30- U
SHJO0TEPMUUYECKHUX
peakuusx

TomuBo (HedTS,
YTOJIb U METaH).
3arpsi3HeHue
BO3/yXa, CIIOCOOBI
ero
MPEeAOTBPALLCHUS
[IpakTueckas
pabora N2 3 o
teme «llomyyenue u
coOupanue
KHMCJIOPO/a,
U3Y4YEHHE €ro
CBOMCTB»

Boaopon —
3JIEMEHT U IPOCTOE
BEILIECTBO.
Haxoxxnenue B
pupoie
du3nyecKue u
XUMHUYECKUE
CBOICTBA BOJIOPO/IA.
IIpumeHeHue
BOZOpOJA

Tlonsartue o
KHCJIOTaX U COJIAX

Crioco0n1
MOJTYyYEHUS
BOJIOpOa B
naboparopuu
[IpakTnueckas
pabota N2 4 1o
teme «llomyuenue n
cobupanue
BOJIOpO/IA,
M3y4YEHUE ero
CBOICTBY
MossipHblii 00bEM
rasoB. 3aKOH

https://m.edsoo.ru/ff0
d4790

bubnunorexa LIOK
https://m.edsoo.ru/ff0
d4cda

bubnunoreka LIOK
https://m.edsoo.ru/ff0
d4ae?

bubnunoreka LIOK
https://m.edsoo.ru/ff0
d4ddo

bu6nmorexa LIOK
https://m.edsoo.ru/ff0
d4ddo

bu6nmorexa LIOK
https://m.edsoo.ru/ff0
d50d2

bu6nunorexa LIOK
https://m.edsoo.ru/ff0
d4ddo

bubnunorexa LIOK
https://m.edsoo.ru/ff0
d4f42

bu6nunorexa LIOK
https://m.edsoo.ru/ff0



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
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38

39

40

41

ABoraapo
Breraucnenus
00BbEMa, KOJIUIECTBA
BCIIECTBA rasa I10
€ro U3BECTHOMY
KOJINYECTBY
BEIIIECTBA MIIH
00BEMY
Brrancnenus
00BEMOB Ta30B 10
yYpaBHEHUIO
peaKkiy Ha OCHOBE
3aK0HAa 00BEMHBIX
OTHOIIICHUH T'a30B
dusznyeckue u
XHUMHAYECKHE
CBOICTBA BOJIbI
CocTaB OCHOBaHUH.
[lonstHe 06
WHJIMKATOpax
Boga kax
pacTBOPUTEb.
Hacrimennsie n
HEHACHIIIIEHHBIE
pacTBOPBL.
MaccoBas 10is
BCIIECTBA B
pacTtBope
[TpakTnueckas
pabota N2 5 o
TEME
«Ipurorosienne
pPacTBOPOB C
ONpeNeIEHHON
MacCOBOM JOJIeH
pPacTBOPEHHOTO
BCIIECTBAY
KonTponbHas
pabota N22 o Teme
«Kucnopon.
Bonopoa. Boga»
OKcHabl: COCTaB,
KIaccupUKaIus,
HOMEHKJIaTypa
[Tonyuyenue u

d542e

but6mmoreka [IOK
https://m.edsoo.ru/ff0
d55a0

but6mmoreka [IOK
https://m.edsoo.ru/ff0
d5708

bubnunoreka LIOK
https://m.edsoo.ru/ff0
d587a

bubmuoreka [{OK
https://m.edsoo.ru/ff0
d59e2

bubnunoreka LIOK
https://m.edsoo.ru/ff0
d5b40

bu6anoreka LIOK
https://m.edsoo.ru/ff0
d5eba

bubnunorexa LIOK
https://m.edsoo.ru/ff0
d6342

but6mmoreka [IOK
https://m.edsoo.ru/ff0
d664e

bu6nunorexa LIOK



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
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43

44

45

46

47

48

49

50

XAMUYCCKHE
CBOMCTBa
KUCIIOTHBIX,
OCHOBHEIX U
aM(OTEepHBIX
OKCHJIOB
OcHOBaHHS: COCTaB,
Kiaccudukanms,
HOMEHKJIaTypa
[Tonyuyenue u
XAUMUYCCKHE
CBOICTBa
OCHOBaHMUI
Kucnotsl: cocras,
KJaccudukanms,
HOMEHKJIaTypa
[Tonyuenue u
XAMUYCCKHE
CBOMCTBA KUCIIOT
Conu (cpennue):
HOMEHKJIaTypa,
CII0COOBI
MOJIyYEeHUS,
XHUMHYECKHE
CBOMCTBa
IIpaxTrueckas
paborta N2 6.
Pemenue
AKCIEPUMEHTAIIbHBI
X 3aj]a4 110 TeMe
«OCHOBHBIE KJIACChI
HEOPTraHUYECKUX
COCIUHCHHUI
I'eneTnyeckas CBsI3b
MEXy Ki1accamu
HEOPraHUYEeCKUX
COEeTMHEHUI
O06o06mieHue u
CHCTEMAaTHU3alHs
3HAHHUH
KoHntponbHas
pabota N23 o teme
"OCHOBHBIE KJIACCHI
HEOPraHUYECKUX
coeauHeHmin"

https://m.edsoo.ru/ff0
d664e

bubnunorexa LIOK
https://m.edsoo.ru/ff0
d67ca

bu6nmoreka [IOK
https://m.edsoo.ru/ff0
d67ca

bubnunoreka LIOK
https://m.edsoo.ru/ff0
dfee2

bubnunoreka LIOK
https://m.edsoo.ru/ff0
dfee2

bubmuoreka [IOK
https://m.eds00.ru/00
ad9474

bu6nunorexa LIOK
https://m.edsoo.ru/00
ad9b7c

bu6nmorexa LIOK
https://m.edso0.ru/00
ad9ab0

but6mmorekxa [IOK
https://m.edsoo.ru/00
ad9ch2

bubnunorexa LIOK
https://m.edsoo.ru/00
ad9ela



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
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52
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54

55

56

57

58

59

IlepBble mONBITKU
KJacCuUKAIUN
XUMHYECKHUX
3JIEMEHTOB.

ITonsaTHe 0 rpynmax
CXOZIHBIX 2JIEMEHTOB

[Tepuoanueckuit
3aKOH U
[Tepuonuueckas
cHcTeMa
XUMHYECKHUX
anemeHToB /l. U.
MeHnaeneeBa

[Iepuonsl, rpynimsl,
IIOATPYTIIIBI

CtpoeHue aToOMOB.
CocTaB aTOMHBIX
spaep. M3oTonsl
Crtpoenue
AIEKTPOHHBIX
000JI04EK aTOMOB
9JIEMEHTOB
[Tepuonuueckoit
cuctemsl [I. H.
MeHnaeneeBa
XapakTepucrrka
XHMUYECKOr0
3JIEMEHTA TI0 €ro
MMOJIOKESHUIO B
[Tepuoanueckon
cucteme /1. H.
MeHaeneeBa
3HadeHue
IIepnonnueckoro
3aKOHA JJIs
pPa3BUTHS HAYKU U
npaktuku. J[. W.
MeHnpaeneeB —
YUEHBIN, EAAror u
rpaKJaHUuH

3J'ICKTpOOTpI/II_[aTCJ'H:

HOCTBH aTOMOB
XUMHYECKHUX
9JIEMECHTOB
HNonnas

but6mmoreka [IOK
https://m.edsoo.ru/00
ad9ffa

bubnunorexa LIOK
https://m.edsoo.ru/00
adab2c

bubnuoreka [{OK
https://m.edso0.ru/00
adab2c
bubnunoreka LIOK
https://m.edso0.ru/00
ada342

bubnunoreka LIOK
https://m.edsoo.ru/00
adabbc

bu6nmorexa LIOK
https://m.edsoo.ru/00
ada824

bubnunorexa LIOK
https://m.edso0.ru/00
ada96e

bub6mmorekxa [IOK
https://m.edso0.ru/00
adaab8

bubanoreka LJOK


https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8

XUMHNYCCKas CBA3b

KoBanenTtHas

60 momspHas 1
XUMHUYECKAs CBS3b
KoBanenTtHas

61  HenomspHas 1

XHUMHUYECCKasA CBA3b

62  CrerneHb OKHCICHUS 1
OKHCIIUTENBHO-
63  BOCCTaHOBUTEIIbHBIE 1
peakuuu
64 Oxkucnurenu u 1
BOCCTaHOBUTEIHU
KonTponbhas
0
65 pabora N24 o teme 1 1
«CtpoeHue aToma.
XuMuyeckas CBSI3b»
PesepBHbIit ypoK.
66 O60061eHue u 1
cUCTEeMaTH3aIus
3HAHUU
PesepBHbIii ypoOK.
67 O60061eHue 1 1
cucTeMaTu3alus
3HAHUU
PesepBHbIii yPOK.
68 O06o0menue n 1
cUCTeMaTH3aIus
3HAHUU
OBUIEE
KOJIMYECTBO
4 4
YACOB IO 08
[TPOTPAMME
9 KIIACC
Ne KoaudecTBO yacoB
Jara
Tema ypoka Bce Kontpoabn IIpaktnuec u3y4deH
ro ble pa0doThl  KHe padoThl  HA
n

1 [Tepuonnueckuii 1

https://m.edsoo.ru/00
adac34
but6mmoreka [IOK
https://m.edso0.ru/00
adaab8
bubnunorexa LIOK
https://m.edsoo.ru/00
adaab9
but6mmoreka [IOK
https://m.edso0.ru/00
adae28
but6mmoreka [IOK
https://m.edso0.ru/00
adb076
bubmuorexa [JOK
https://m.edso0.ru/00
adb076

bubnuorexa [JOK
https://m.edsoo.ru/00
adb486

bubmnoreka IIOK
https://m.edsoo.ru/00
adb33c

bu6nuorexa [IOK
https://m.edso0.ru/00
ad9ch2

bu6anoreka LIOK
https://m.edsoo.ru/ff0
d61c6

JJIeKTPOHHBIE

uudposbie
o0pa3oBaTe/ibHbIE

pecypcbl

bu6mmoreka [IOK


https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

3aKOH.
[Tepuonnueckas
cHcTeMa
XAMUYCCKHUX
anemeHToB Jl. U.
Menpeneena
3aKOHOMEPHOCTH
B U3MCHCHUH
CBOMCTB
XAMUYCCKHUX
3JICMCHTOB
IIEPBBIX TPEX
MEPUOJIOB
Knaccudukanms
Y HOMEHKJIaTypa
HEOPraHUYEeCKuX
BEIIECTB

Bunasr
XUMHYECKOM
CBSI3U U THIIBI
KPUCTAJUTHYECKHU
X PEETOK
KonTponbnas
pabora N21 o
TEME
«IIoBTOpEHuE n
yrayOsieHue
3HaHUH
OCHOBHBIX
pasnennoB Kypca 8
Kjaccay
Knaccudukanms
XAMUYECKHX
peakuuii mo
pa3IUYHBIM
MpU3HAKaM
Ilonstue o
CKOPOCTH
XUMHYECKOMU
peaKkIuu.
ITonstue o
TOMOT'E€HHBIX U
TeTEPOTCHHBIX
peakLusx
Ilonstue o

https://m.edsoo.ru/00a
db59e

bubmuoreka [JOK
https://m.edsoo.ru/00a
db6b6

bu6mmoreka [IOK
https://m.edsoo.ru/00a
db7e2

bubmuorexa [JOK
https://m.edsoo.ru/00a
dbac6

bu6mmoreka [JOK
https://m.edsoo.ru/00a
dbcb0

bu6mmoreka [IOK
https://m.edsoo.ru/00a
dbe9a

bu6mmoreka [JOK


https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a

10

11

12

13

14

15

XHUMHYECKOM
PaBHOBECHH.

DakTopsl,

BIIMSIOIINC Ha
CKOPOCTb

XHUMHYECKOH

peaKkuuu u

MOJIOKEHHE
XHMHYECKOT'O
paBHOBECHS
OKHCIUTEIIBHO-
BOCCTaHOBUTEIb 1
HBIE pEeaKIUU

Teopus
3JIEKTPOJIUTHYEC

KOH

JIUCCOLIUALIAH. 1
CuiibHBIE U

cia0Oble

AIEKTPOJIUTHI

HNonnsie

ypaBHEHUs 1
peakuuii

XUMHYECKHE

CBOMCTBA KUCJIOT

1 OCHOBaHUM B

CBETE

MpPEICTABICHUI 1
00
AIEKTPOJIUTHYEC
KoM
JHUCCOIHAIIAN
XUMHYECKHE
CBOMCTBA coJiel B
CBETE
MpEeICTaBICHUI
00
AIEKTPOJIUTHYEC
KoM
JHCCOIHAIIN

[TonsiTue o
THUAPOJIN3E COJIEU

O0o006111EH1E U
cHCTEMAaTH3aIHs 1
3HAaHUH

https://m.edsoo.ru/00a
dc28c

bu6mmoreka [IOK
https://m.edsoo.ru/00a
dcade

bu6mmoreka [IOK
https://m.edsoo.ru/00a
dcd68

bubmuorexa [JOK
https://m.edso0.ru/00a
dd448

bu6mmoreka [JOK
https://m.edsoo.ru/00a
dd5d8

bu6nmoreka [JOK
https://m.edsoo.ru/00a
ddgh2

bu6mmoreka [JOK
https://m.edsoo.ru/00a
dd9d4

bu6mmoreka [JOK
https://m.edsoo.ru/00a
dddi2



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12

16

17

18

19

20

21

22

IIpaxTrueckas

paborta N2 1.
«Pemmenne
SKCIIEPUMEHTAJb
HBIX 3a]1a4»
KonTponbnas

paborta N22 o
TeMe
«INEKTPOIUTHYE
CKas

I CCOIHAITHS.
XHUMHYECKHE
peakuuu B
pacTBopax»
OO6mas
XapaKTepUCTUKaA
raJIor¢HOB.
XUMHYECKHE
CBOMCTBa Ha
MpUMeEpE XJIopa
XJI0pOBOAOPOA.
ConsgHas
KHCIIOTa,
XAMUYECKHE
CBOICTBA,
MOJIy4YEHHUE,
MIPUMEHEHHE
[IpakTnueckas
pabora N2 2 o
TEME
«Ilonyuenune
COJISTHOM
KHUCIIOTEI,
HA3Yy4YECHHE €€
CBOICTBY
Breraucnenus 1o
YpaBHEHUSM
XAMHUYECKHUX
peakuuii, eciu
OJVH U3
pEeareHToB /1aH B
HU30BITKE

O61mas
XapaKTEePUCTHKA
anemMeHToB VIA-

bu6mmoreka [IOK
https://m.edsoo.ru/00a
ddbfa

bubmuoreka [JOK
https://m.edsoo.ru/00a
ddecO

bu6mmoreka [IOK
https://m.edsoo.ru/00a
ddfe2

bubmuorexa [JOK
https://m.edsoo.ru/00a
del04

bu6mmoreka [JOK
https://m.edsoo.ru/00a
de348

bu6mmoreka [IOK
https://m.edsoo.ru/00a
de488

bu6mmoreka [JOK
https://m.edsoo.ru/00a
de64a



https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a

23

24

25

26

27

28

TPYIIIBI
AnnoTponHsie

MoaupuKaIIu
CEpBL.
Haxoxnaenue
CepHhI U €€
COETUHEHUN B
MpUpPOJE.
XuMmudeckue
CBOMCTBA CEpBI
CepoBoaopo,
CTpOCHUE,
¢buznveckue u
XHUMHYECKHE
CBOMCTBa
OKcubl cephl.
CepHas KucIoTa,
¢busnveckue u
XAMUYCCKHE
CBOMCTBA,
MIPUMEHEHHE
XUMHYECKHE
peakuuu,
JIEKaIue B
OCHOBE
MIPOMBILIIEHHOTO
crocoba
MOJTYyYEHUS
CEpPHOM KHUCIIOTBHI.
XuMH4ecKoe
3arpsi3HEHUE
OKpYy>Karolen
cpenbl
COCIMHEHHUSIMU
cephl
Brranciaenue
MacCOBOM JOIH
BBIXOJIa
MPOJIyKTa
peakiuu

OOmas
XapaKTEePUCTHKA
3JIEMEHTOB VA-
rpynmnsl. A30T,
pacrpocTpaHeHu

bu6mmoreka [IOK
https://m.edsoo.ru/00a
de64a

bu6mmoreka [IOK
https://m.edsoo.ru/00a
de802

bu6mmorexa [IOK
https://m.edsoo.ru/00a
dea28

bu6nmoreka [JOK
https://m.edsoo.ru/00a
dec8a

bu6mmoreka [JOK
https://m.edsoo.ru/00a
dec8a

bu6mmorexa [IOK
https://m.edsoo.ru/00a
deeab



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
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31

32

33

34

€ B IpUpOJIE,
¢duznveckue u
XUMUYECKUE
CBOICTBA
AMMHak, ero
(dbuznveckue u
XUMHYECKHE
CBOICTBA,
MOJIyYEHUE U
MIPUMEHEHHE
[IpakTnueckas
pabora N2 3 o
TeMe
«Tonyuenne
aMMHaKa,
M3y4YeHUE ero
CBOWCTB»
A30THas
KHCIIOTa, €&
(buznveckue u
XUMHYECKHE
CBOICTBA
Hcnons3oBanue
HUTPATOB U
coJjieii aMMOHUS B
KauecTBe
MUHEPaTbHBIX
y10OpeHui.
XUMHUYECKOE
3arpsi3HEHUE
OKpY KaroIlen
Cpenbl
COCIMHECHUSIMU
azoTa

®dochop. Oxcnn
docdopa (V) u
bochopnas
KHCJIOTA,
¢buznyeckue u
XUMUYECKUE
CBOMWCTBA,
MOJTyIeHUE
Hcnonp3oBanue
docdaros B
KauecTBe

bubmuoreka [JOK
https://m.edsoo.ru/00a
dfo04

bubmuorexa [JOK
https://m.edsoo.ru/00a
df180

bu6mmoreka [IOK
https://m.edsoo.ru/00a
df306

bu6mmoreka [IOK
https://m.edsoo.ru/00a
df518

bu6mmorexa [IOK
https://m.edsoo.ru/00a
df68a

bu6mmoreka [JOK
https://m.edsoo.ru/00a
dfc20



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
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38

39

40

41

MUHEPATBHBIX
yI00peHui.
3arpsi3HeHue
IIPUPOIHOMN
Cpelibl
dbocdaramu
Yraepon,
pacnpocTpaHeHu
€ B IpupoJe,
¢busnveckue u
XUMHUYECKHE
CBOICTBA
Oxcupl
yriaepoaa, ux
(dbuznvecKue u
XUMHYECKHE
CBONCTBA.
DKOJIOTHYECKUE
poOIIEMBI,
CBSI3aHHBIE C
OKCHJIOM
yraepona (IV)
YronbHas
KHUCIIOTA U €€
coJu
IIpaxTrueckas
pabota N2 4 o
TeMe
"Ilonyuenne
YTIIEKHUCIIOTO
rasa.
KauecTBenHnas
peakius Ha
KapOoHaT-MOH"
[TepBoHavyaIbHBI
€ TIOHATHUS 00
OpPTaHUYECKUX
BelIeCcTBaX KakK O
COEIMHEHUSIX
yriaepoaa
Kpemnwnii u ero

COCIMHCHUA

IIpaxTrueckas

pabora N2 5.

bubmuorexa [JOK
https://m.edsoo.ru/00a
dfd9c

bu6mmoreka [IOK
https://m.edsoo.ru/00a
dfebe

bu6mmoreka [IOK
https://m.edsoo.ru/00a
e006¢c

bu6mmorexa [IOK
https://m.edsoo.ru/00a
e027e

bu6mmoreka [IOK
https://m.edsoo.ru/00a
e054e

bu6mmorexa [IOK
https://m.edsoo0.ru/00a
€080a

bu6mmoreka [IOK
https://m.edsoo.ru/00a
e0bf2



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
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45

Pemenue
AKCIEPUMEHTAIIb
HBIX 3a7a4 I10
TeME
«Baxxneimue
HEMETaJlJIBl ¥ UX
COCITMHEHHUS
KonTponbnas
pabota N23 o
TeEME
«Baxnenmue
HEMETaJlJIBl ¥ UX
COCITMHECHHUS
OOmas
XapaKTEPUCTUKA
XUMHYECKHX
3JIEMCHTOB —
METAaJLJIOB.
MerTannuueckas
CBS3b U
MeTaJuTndecKas
KpUCTaJUIM4YeCKa
s1 peIETKa.
duznueckue
CBOICTBa
METaJJIOB
XnMuyeckme
CBOMCTBa
METaJJIOB.
DIEKTPOXUMHUYEC
KUU psl
HaIpsHKEHUN
METaJJIOB
OO6mme crocoObl
MOJTy4YECHUS
METaJJIOB.
CIuiaBebl.
Breraucnenus 1o
ypaBHEHUSIM
XUMHYECKHAX
peakuuii, eciu
OJINH U3
peareHToB
COAEPKUT
puMecu

bu6mmoreka [IOK
https://m.edsoo.ru/00a
€0el8

bu6mmoreka [IOK
https://m.edsoo.ru/00a
e103e

bu6mmoreka [IOK
https://m.edsoo.ru/00a
21156

bu6mmorexa [IOK
https://m.edsoo.ru/00a
1156



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

46

47

48

49

50

o1
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54

55

56

57

58

59

Ilonsarue o
KOppO3HH
METAaJIIOB

Illenounsie
METaJIJTbI

OKkcunasl 1
TUIPOKCHIbI
HATPpUS U KaJust
[enouHo3eMENb
HBIC METAILIBI —
KaJIbLIUA U
Mar"um
Baxwneimue
COCITMHEHHUS
KaJIbIHS
O0600111eHE U
CHCTEMAaTHU3alHs
3HAHHUH
JKEcTKkoCTh BOIBI
H CIIOCOOKI ¢€
YCTpaHECHHS
[IpakTrueckas
pabora N2 6 o
TEME
"KécTtkocTh
BOJBI M METOJIBI
e€ ycTtpaHeHus"

AJTOMUHAN

AmpoTtepHbIe
CBOIICTBa OKCHJIA
Y THAPOKCU]IA

Kemxeso

Oxcupl,
TUIPOKCUABI U
comu xene3a (II)
u xene3a (I1I)
O60061eHue
CUCTEeMaTU3alus
3HaHUHN
IIpaxTrueckas

pabora N2 7.

bu6mmoreka [IOK
https://m.edsoo.ru/00a
e1278

bubmuorexa [JOK
https://m.edsoo.ru/00a
e14b2

bubmuorexa [JOK
https://m.edsoo.ru/00a
el4b2

bu6mmoreka [IOK
https://m.edsoo.ru/00a
e15e8

bu6mmoreka [IOK
https://m.edsoo.ru/00a
el15e8

bubmuorexa [JOK
https://m.edsoo.ru/00a
£1886

bu6mmorexa [IOK
https://m.edsoo.ru/00a
elae8

bu6mmoreka [JOK
https://m.edso0.ru/00a
elc64

bu6nmoreka [JOK
https://m.edsoo0.ru/00a
elc64

bu6mmoreka [IOK
https://m.edsoo.ru/00a
e1d86

bu6mmorexa [IOK
https://m.edsoo.ru/00a
e35e6

bu6mmoreka [JOK
https://m.edsoo.ru/00a



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
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62
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64

65

66

Pemenue
AKCIEPUMEHTAIIb
HBIX 3aJ1a4 I10
TeMe
«Baxxneimue
METaJUTbI U UX
COCITMHEHHUS
Brrancnenus no
YpPaBHEHUAM
XHUMHYECKHUX
peakuuii, eciu
OJVH U3
peareHTOB J1aH B
HU30BITKE HUIIN
COJICPIKUT
MPUMECH.
Breraucnenus
MacCOBOM J0IU
BBIXOJIa
MPOJIyKTa
peakiuu
O06001enue u
CHCTeMaTH3amus
3HaHUI
KonTponbHas
pabota N24 o
TEME
«Baxxneiimue
METaJUTBI U BX
COCIMHEHMUS
BemectBa u
MaTrepuabl B
IMOBCEIHEBHOM
JKM3HHU YeI0BEKa
XuMHu4ecKoe
3arpsi3HEHUE
OKpY KaroIlen
cpensl

Ponp xumuu B
pereHnn
DKOJIOTHYECKUX
npobem

Pe3epBHbIit ypok.

O06006111eHE U
CUCTEMATU3ALUS

e3de8

bu6mmoreka [IOK
https://m.edsoo.ru/00a
e1750

bu6nmoreka [JOK
https://m.edsoo.ru/00a
e3f50

bu6mmoreka [JOK
https://m.edsoo.ru/00a
24270

bu6mmoreka [IOK
https://m.edsoo.ru/00a
e4270

bu6mmoreka [JOK
https://m.edsoo.ru/00a
e0d0a



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a

3HAaHUU
Pe3epBHbIit ypok.

bu6mmoreka [IOK
00600
67 OOIICHME U 1 https://m.edsoo.ru/00a
CHCTehfaTmauml db33c
3HAHUU
Pe3epBHEBII yPOK.
P yp bubanorexa [JOK
O06001enue u
68 1 https://m.edsoo.ru/00a
CI/ICTeI\faTI/ISaHI/Iﬂ doch?
3HaHUH
OBLIEE
KOJIMYECTBO
YACOBIIO o8 ‘ !
ITPOI'PAMME

YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET


https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
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