JenapramenT obpa3oBaHust AxMuHHCTpanuy I. ExatepunOypra
MyHHuIHIIaTEHOE aBTOHOMHOE 00111e00pa30BaTeNbHOE YUPeKCHHE CpeHsist o0meodpasoBarenbHas mkona Ne 36 um. MLIT. Onunnosa
620078, r. ExatepunOypr, yi1. Mansimesa, 134 ten. 8(343) 374-02-91,
e-mail: soch36 @eduekb.ru

PACCMOTPEHO

Ha 3aceJaHuu
Ilemaroruueckoro coseTa
[Iporokos ot 29.08.2025 1.
Ne 1

PABOYAS TPOT'PAMMA
y4eOHOro npeaMera «XumMus» (0a30BbIid YPOBEHD)

JU1s1 00y4aronuxcs 8-9 Kj1accoB

2025-2026 y4eOHblii rof



JlenaprameHnT obpa3oBaHust AxMuHHCTpanuy I. ExatepunOypra
MyHHuIHIIaTEHOE aBTOHOMHOE 00111e00pa30BaTeNbHOE YUPeKCHHE CpeHsist o0meodpasoBarenbHas mkona Ne 36 um. MLIT. Onunnosa
620078, r. ExatepunOypr, yi1. Mansimesa, 134 ten. 8(343) 374-02-91,
e-mail: soch36 @eduekb.ru

HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUU K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
00pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC OOO, a Ttakxke Ha oOcHOBe (denepanbHONM paboueil mporpaMmMbl
BOCIIUTAHUS U C YYETOM KOHLEMIIMK MPENoJaBaHus yueOHOro mpeamMeTa « XuMHUs)»
B 00pa3oBaTenbHBIX opranusaiusax Poccuiickoit denepanuu.

[Iporpamma mo xumuu 1a€T TpEACTaBICHUE O IEAX, OOIIeH cTpaTeruu
o0y4yeHUs, BOCHUTAHWUS U Pa3BUTUS OOYYAIOIIUXCS CPEACTBAMHU Y4YEOHOTO
npeaMerTa, YCTaHABJIMBAET o0si3aTenbHOE MPEIMETHOE coaepkKaHue,
NpeayCMaTpUBAET pACOpPEICIEHUEe €ro Mo KiaccaM M CTPYKTYPUPOBAHHUE I10
pasnenaM M TeMaM MPOTrpaMMbl IO XUMHUH, OINPEAETSeT KOJUYSCTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHAYEeMYIO
MOCJICIOBATENIPHOCTh ~ M3YYEHUS XUMHHM C y4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHBIX
0ocoOeHHOCTEW O00ydYaromIMxcsi, ONpenensieT BO3MOXKHOCTH —MpeaMera  JUls
peanuzanuu TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTenbHOMN
IporpaMMbl Ha YPOBHE OCHOBHOT'O 00IlIero oOpa3oBaHusA, a Takke TpeOOBaHUH K
pe3ynbrataM oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHOM JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOT'0 COJICpIKAHUS.

3HaHWE XWMHUHU CIYKUT OCHOBOM MJii (OPMUPOBAHHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTePUATbHOM €IMHCTBE MHPA, BAKHYIO
poJib UrpatoT (QOopMUPYEMblE XUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIICHUAX
SHEPTrUd M 00 SBOJIIONUHU BEIIECTB B MPHUPOJE, O IMyTSAX PEIICHHS TII00ATbHBIX
mpoOJieM yCTOMYHMBOTO PAa3BUTHS YEJIOBEUECTBA — CBHIPHEBOHM, SHEPIECTHUCCKOM,
MUIIEBON M SKOJOTUYECKON 0€30MacHOCTH, TPOOJIEM 3PaBOOXPAHCHHS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3alid  BO3MOXKHOCTEH  JJIi  CaMOpasBUTHS U
dbopMupoBaHUS KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (DOpMUPOBAHHWE MBINUICHUS W TBOPUYECKHX CHOCOOHOCTEH
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTEIIBHOW Y4eOHOW  JIEeSITEeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM XKM3HU, TaK U B TPO(HECCHOHATLHON eI TeTLHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBIIUJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTIOCTHOTO B3TJIS/1a HA €IMHCTBO MPUPOJIbI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B POPMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXCs;
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crocoOCTBYeT (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HaHUAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B SKOJOTHYECKOE
oOpa3zoBaHue 00yUYaOIINXCS.

JlanHble HampaBieHUss B OOyYEHHUM XUMUU O0ECNeurBaIOTCS Creuu(UKoi
colep>KaHMsi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHHeM 0a30BOM HAYKH XMMHHM Ha OINpPEAeIEHHOM dTane eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOT'O 00IIero 0Opa3oBaHUsi OPUECHTUPOBAH HA
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHMYeCKOM XUMHUM U HEKOTOPHIX OTACJBHBIX 3HAYMMBIX TOHSATHIM
OpraHUYeCKOM XUMHUHU.

Crpyktypa coiepkaHusi MPOrpaMMbl MO XUMHUHU C(HopMHpOBaHA HA OCHOBE
CHUCTEMHOro moaxoja k e¢ m3ydeHuto. ComeprkaHue CKIQJbIBACTCS M3 CHCTEMBI
MOHSATUN O XMMHUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHCTEMBI CTPYKTYPHO OpPraHU30BaHbl 1O MPHUHIUITY
MOCJIEIOBATEIILHOTO PA3BUTHSI 3HAHWW HA OCHOBE TECOPETHUECKUX MPEJACTaBICHUM
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUS KAK OCHOBBI BCET'O €CTECTBO3HAHMS;

— Ilepuognueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YUYEHHS O CTPOECHUHU aTOMa U XMMHUYECKOU CBSI3H;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JUCCOIMAIIMM BEIIECTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTPUBAIOTCS HAa OCHOBE ASMIMPHYECKU
MIOJTYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIPyroMy, BBITIONHAS (YHKIIUU OOBSCHEHHUS U TMPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH NPAKTHUYECKOTO MPUMEHEHUSI U IOJIYYEHUS
M3y4aeMbIX BEILECTB.

OcBoeHue mporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJICTABICHUS] O XUMUUYECKOM COCTABISIOLICH HAYYHOU KapTHUHBI MUpA B JIOTUKE
€€ CHUCTeMHOW NpPHUPOAbI, LIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeToJaM TO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHWA W3 paHee W3YYCHHBIX Y4YEOHBIX MpeamMeToB: «OKpyXKaroumi MHpy,
«buomnorus. 57 knmacce» u «duznka. 7 Kmacey.

[Ipy wW3ydyeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHE 3HAHUK OCHOB
XUMUYECKOW HAYKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATeIbHOCTU YEJIOBeKa M Kak OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYpPHI.
3amauya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHU CHUCTEMBbI XUMHUUYECKHX
3HAHUM — Ba)KHEUIIUX (PaKTOB, MOHSATHUM, 3aKOHOB M TEOPETHUUYCCKHUX TMOJOKEHUM,
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JOCTYIHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO Xapakrepa, fA3blka HAayKH, B
OpuOOIIEHNH K HAyYHBIM METOJaM T[IO3HAaHUS TPH HW3YUYEHUU BEIIECTB U
XUMHYECKUX peakiuii, B (GOPMUPOBAHUN W PA3BUTHH ITO3HABATCIHHBIX YMCHHUH U
UX TPUMEHEHUH B Y4YEOHO-NO3HABATENbHOW U Y4YEOHO-UCCIIEN0BATEIbCKON
JeSTENbHOCTH, OCBOEHUM MpaBuil Oe30macHOro oOpalieHus ¢ BellecTBaMU B
MOBCEIHEBHOM KU3HM.

[Ipy U3yyeHUM XUMHUHU HA YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs Ba)KHOE
3HaYEHUE MPUOOPENU TaKKe 1Ie1, KaK:

— (opmMupoBaHHE MHTEJUVIEKTYaJIbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CaAMOCTOSTEIBLHOMY MPHUHATHUIO PEIICHHH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM >KU3HU;

—  HampaBJICHHOCTh OOyYEeHHMs] HAa  CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOy4Jaromuxcs K CaMOCTOSTENbHOW TMO3HABATEIbHOM IEATEIbHOCTH, HAyYHBIM
METOJIaM TIO3HAaHMSI, (POPMHUPYIOIMIMM MOTHUBAIMIO W PA3BUTHE CIIOCOOHOCTEH K
XHMHH;

— obecrnieyeHue yCJIOBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yUYarOIIUMHUCS
OTbITAa Pa3HOOOPA3HOM MEATETHbHOCTH, IMO3HAHUSA W CAMOMO3HAHUS, KIHOYEBBIX
HABBIKOB (KIIFOUEBBIX KOMIIETEHIIMI), UMEIOIIUX YHUBEPCATBbHOE 3HAYEHUE IS
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— (QopmupoBanre 00meH (QYHKIMOHAIBHOW H €CTECTBEHHO-HAay4YHOU
IPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATH M OIEHUBATH SIBICHUS
OKPYXAIOIEr0 MHpA, WCIOJIb3YsS 3HAHUS U ONBIT, MOJYYCHHBIC MPU H3YYCHUU
XUMHH, TPUMEHATh HMX TPH PEHIEHUU Mpo0JeM B TOBCEAHEBHOW >KU3HH H
TPYZOBOU AEATEIbHOCTH;

— ¢opMHpoBaHHE Yy OOYyYalOlIUMXCS TYMAaHHUCTUYECKUX OTHOIICHUH,
MOHUMAaHUS [EHHOCTH XUMHUYECKUX 3HAHWW [Ji1 BBIPAOOTKH DKOJIOTHYECKH
11eJIeCO00pa3HOr0 TOBEAEHUSI B OBITY W TPYIOBOM JEATEIBHOCTH B IIENAX
COXPAHEHMS CBOETO 3[I0POBbs U OKPYKAIOIIEH MPUPOIHOM Cpebl;

— pa3BUTHE MOTUBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAaMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOGWMIs U HANPaBICHHOCTH JajlbHEHUIIETro
o0yJCHHUS.

OOmiee YMCIO YacoB, OTBEAECHHBIX M M3yYEHUs] XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJel0), B 9 kiacce — 68 4acoB (2 yaca B HEJIEIIO).
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COIAEPKAHUE OBYYEHUA

8 KIIACC

IlepBoHayaibHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMUK B KU3HU YelIOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3MYECKHE CBONCTBA BEIIECTB. ATPETaTHOE COCTOSHHE
BemiecTB. [loHsTHE O MeTOAaX MO3HAHUA B XUMHUU. UMCThIE BEIIECTBA M CMECH.
Crnioco0nI pa3zeneHust cMecei.

ATOMBI M MOJIEKYJIbI. XUMHUYECKUE dyeMeHThl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClIOXKHBIE BelecTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumuueckas ¢opmysa. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKOH TIOCTOSIHCTBa cocTaBa BemiecTB. (OTHOCUTENbHAsT aTOMHas Macca.
OTHOcuTenpHAs MOJICKYJISIpHAas Macca. MaccoBas 1011 XUMUUYECKOT0 AJIEMEHTa B
COCTMHEHUH.

KonnuectBo BemectBa. Mok, Monsipaas macca. B3anmocBsi3b KoauuecTBa,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUHMI] BemiecTtBa. Pacuérel mo Qopmynam
XUMHUYECKUX COCTUHECHUM.

@u3NuecKue U XUMHUYECKHUE SIBJIICHHUS. XUMHUUYECKasl peakius U €€ MpU3HAKU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHwus. Kiaccudukanms
XUMHYECKUX PEaKIHi (COeAMHEHMs, Pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBwiaMu paboThl B J1a00OpaTOpUu M
npuéMaMu oOpalleHus ¢ 1abopaTOPHLIM 000pPYAOBAHUEM, U3YyUEHHUE M ONUCAHHE
(GU3UYECKUX CBOMCTB O00pa3llOB HEOPTaHUYECKUX BEIISCTB, HAOJIOCHHE
¢usznuecknx (TUIaBICHME BOCKA, TasHUE JIbJla, pacTHpaHUE caxapa B CTYIIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOpEHUE CBEYM, IMPOKATMBAHUE
MEHOM MPOBOJIOKH, B3aUMOCHCTBHE MeJia C KHCIIOTOW) SIBJICHUH, HAOIIOJCHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHWS XUMHUUYECKUX peakluil (pas3ioKeHHe caxapa,
B3aMMOJICHICTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3lioKeHHE THIPOKCHIA
meau (II) mpu HarpeBanuM, B3auMoAeHCTBUE Xkere3a ¢ pactBopoM coiu meau (10),
M3y4eHHE CIOCOOOB pa3/elieHus CMECEil: ¢ MOMOIIBI0 MarHuTa, (PUIbTpOBaHUE,
BBITIApUBAHUE, NUCTHUISAIUS, XpoMaTorpadus, MpoOBEACHNE OYUCTKUA IMOBAPEHHOM
COJIM, HAOJIOJEHHWE W  ONHCAaHUE  PEe3yJbTATOB  MPOBEJCHHUS  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAHEHMS MAacCChl, CO3JaHUE MOJEIEH MOJIEKY
(1rapocTep>KHEBBIX ).

Ba:kHeiline npeacTaBuTe/ M HEOPraHUYECKUX BellleCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciaopoa — 3jIeMEHT U MPOCTOE
BellecTBo. HaxoxkaeHue kucimopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
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cBoictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kuciopoma. CrocoObl
MOJIyYeHUsT KHUCIOpoJa B Jabopatopuu © NOpoMbIIUIeHHOCTH. Kpyrosoport
KHcJIopoa B ipupojie. O30H — aioTponHas MoAu(UKAIUs KUCIOPOoaa.

TemoBoit >P¢deKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, yCUIICHHE apHUKOBOTrOo 3¢ (deKTa, pa3pylieHrue 030HOBOTO CIIOS.

Bomopon — »amemeHT M mpocToe BewmiecTBo. HaxoxaeHue Bomopona B
npupojse, GU3MYECKHe ¢ XUMUYECKHUE CBOWCTBAa, TMPUMEHEHHUE, CIIOCOObI
nosryyeHust. Kuciaorsl u conu.

Monsipabiii 00BEM ra3oB. Pacy€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

Odusznyeckue CBOMCTBA BOoAbl. Bojga kak pactBoputenb. PacTBOpBI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPbI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 10Jis1 BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJbl. OCHOBAHMUS.
Ponb pacTBOpOB B mMpupojie€ U B KU3HU YesoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHUEe MPUPOIHBIX BOJ. OXpaHa U OYMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neopranmdeckux coenuHeHuit. Oxcunbl. Knaccudukanms
OKCHJOB:  coyieoOpa3yronie  (OCHOBHBIC, KHCJIOTHbIE, aM@oTepHble) W
HeconeoOpasyromue. Homenknatypa okcumoB. ®Dusznueckue U XUMHUYECKHE
cBOMcTBa OKCUIOB. [lonyueHne OKCuoB.

OcHnoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM U HEPACTBOPHUMBIE
ocHoBaHusA. HomeHkiaTypa ocHOBaHuN. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHui. [losrydeHrne OCHOBaHUI.

Kucnortel. Knaccudukamus kucinor. Homenknarypa kucinor. ®Ousudeckue u
XUMHYECKHUE cBoMcTBa KuciaoT. Psan aktmBHocTu MetaiuioB H. H. bekerosa.
[Tomy4denue KUCHIOT.

Conu. Homenknartypa coseil. @uzndeckre u XMMHUUYECKUE CBOMCTBA COJICH.
[Tonydenue comei.

['eneTnueckas CBsI3b MEXKIY KIIACCAMU HEOPTAHUYECKUX COEMHEHUM.

Xumuueckuit IKcnepumenm:

KA4YECTBEHHOE ONPEACIICHNUE COJCPKAHUSA KUCIOPOJa B BO3AyXE, IOIYUYCHHUE,
coOupaHue, paclio3HABAHUE U H3YYCHUE CBOMCTB KHUCIOpPOJa, HaOJI0AeHUE
B3aHUMOJICMCTBUSL BEHIECTB C KHUCIOPOAOM W YCIIOBHS BO3HHMKHOBEHHS U
MpekpaiieHus TopeHus (Mmokapa), O3HAKOMJIGHHE C oOpas3laMu OKCHAOB U
ONMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpPAHHWE, pACMO3HABAaHWE W H3yUCHUE
CBOWCTB BOAOpoJia (TopeHue), B3aumojeicTBue Boaoposa ¢ okcuaoM menu (II)
(BO3MO>KHO HCIIOJIb30BAHUE BUIECOMATEPHUATIOB), HAOIOAEeHUE 00pa3OB BEIECTB
KOJIMYECTBOM |1 MOJb, HCCIEIOBAaHHE OCOOCHHOCTEW PAaCTBOPEHHUSI BEUIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C ONPEACIEHHOU
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MacCOBOM JI0JIEM paCTBOPEHHOIO BEIIECTBA, B3AUMOJCHCTBUAE BOJBI C METa/lIaMU
(HatpuieM ©  KaiblieM) (BO3MOXXHO  HCIOJB30BaHUE  BUIACOMATEPHUATIOB),
uccieoBaHue OoOpas3llOB  HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU WHIUKATOPOB B PacTBOPAaX KUCIOT U IIEIOYEH,
uzydyenue B3aumozeiicTBuss okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C MeTaJllaMH, PEaKkUuid HEUTpaJIu3aluy, IO0Jy4eHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTUM M3 PacTBOpPA COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 3ajlad 1o TeMe «BaxHeliine Kiacchl HEOPraHMYECKUX
COCIMHECHUI.

HHepuoanuecknit 3axkon u Ilepuoamyeckas cucremMa XHMHYECKHUX
ieMeHToB JI. U. MenpgeaeeBa. CTpoeHue aTomMoB. XHMHUYECKASl CBS3b.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble TOMBITKK KIaCCU(MUKAIUM XUMUYECKHX dJieMeHTOB. l[loHsiTue o
IPYIIax CXOJHBIX DJIEMEHTOB (IETOYHBbIE U IIEJTOYHO3EMEIbHBIC METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIE 00pa3yroT aM(pOTEPHBIC OKCHUIBI
Y TUJPOKCU/IBI.

[Tepnonnueckuit 3akoH. [lepruoanyeckast cucteMa XMMHAYECKUX AJIEMEHTOB /.
N.  MenneneeBa.  KoporkomepuomHas W JJIMHHONIEpUOAHAs  (OPMBI
[Tepunonnueckoit cucrtembl xumuyeckux 3nneMeHToB . 1. Menneneesa. Ilepuonas
U rpynnbl. DU3NYECKUM CMBICI MOPSAKOBOIO HOMEpa, HOMEPOB IEpuUoja U
IPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M3otonbl. Dnekrponsl. CTpoeHue
AJIEKTPOHHBIX  000JI04EK aToMOB TepBbIX 20 XUMHUYECKHX  DJIEMEHTOB
[Tepuonnueckoit cucremsl J[. WM. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 €ro MoJiokeHuto B [lepunoanyeckoii cucreme 1. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAUIMYECKUX CBOMCTB 110 IPYIIaM U NEPUOAAM.

3nauenue [lepuoanueckoro 3akona u [lepuoanueckoil CUCTEMbI XUMUYECKUX
AJIEMEHTOB Uil pa3BUTHs Hayku W Ipaktuku. JI. WM. MenneneeB — y4y€Hbld U
rpaXkIaHUH.

Xumuueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. loHHAs CBS3b.

Crenenp  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iporecchl okucaeHus U BoccTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

M3yueHue oOpa3loB BEUIECTB METANIOB M HEMETAJJIOB, B3aMMOJICHCTBHE
TUAPOKCHIA LHMHKA C PACTBOPAaMH KHCJIOT W IIEJIIOYEH, MPOBEICHUE OIBITOB,
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WJUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropeHue, peakiuu pa3ioKeHUs, COCTUHEHUS ).

Mesxcnpeomemmnuwie ceasu

Peanuzamusa MexXnpeaMETHBIX CBSI3€H MPHU HM3YYEHUM XUMHUM B 8 Kjacce
OCYIIECTBIISIETCS. 4epe3 UCIIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHSTUM, SBJISIIOIIUXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE TOHSTHUS: HAy4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, Kiaccudukaius, TEepPUOJAUYHOCTh, HAOJIOACHUE,
SKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aTroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, DJICKTPUUECKUN 3apsiji, BEIIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHUE BEIECTBA, a3, (U3MYECKUE BEIIUUMHBI, ¢IUHUIIBI
U3MEPEHMUs, KOCMOC, TIJIAaHETHI, 3BE€3/1b1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, rugpochepa, MuHEpandbl, TOPHBIE MOPOJIBI,
MI0JIE3HBIE UCKOIAEMBbIE, TOIIJIMBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBo 1 XMUMHYeCKasi peaKuus

Ilepuoanueckuii 3akoH. [lepuoanueckas cucteMa XUMHUYECKUX IEMEHTOB /.
N. MenpeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHH CBOWCTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TpEX MEPHUOJOB, KalMs, KalblLHMs U HUX
COCIMHEHUH B COOTBETCTBHHM C IIOJIO)KEHHEM 35eMeHTOB B Ilepumoanueckoit
CUCTEME U CTPOECHUEM HX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHWYECKOW CBSI3U. THUIIBI KPUCTATIMYECKUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U
BUJa XUMHUYECKOU CBSI3H.

Knaccudpukanus m HOMEHKJIATypa HEOPraHMYECKUX BEIECTB. XHUMHUYECKUE
CBOWMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIaccaM HEOPraHUYECKUX
COEMHEHUI, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Kiaccudukanysa XuMrU4eCKUX peakiuil 1o pa3InyHbIM MpU3HAKaM (110 YUCILY
M COCTaBy YYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3(PQeKTy, II0
W3MEHEHUIO CTETIEHENW OKUCIIEHUS XMMHUYECKUX DJIEMEHTOB, MO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKlMi, TEPMOXUMHUYECKUE
YpaBHEHHS.

[lonsitue o ckopoctu xumuyecko peakinuu. llonstTue 00 oOpaTUMBIX U
HEOOpATUMBIX XUMUYECKUX peakiusix. [loHsTHE 0 TOMOTeHHBIX M IeTepPOTreHHBIX
peakuusx. llonstue o karanuse. [IonsTue 0 xumuueckoM paBHoBecuu. DAKTOPHI,
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BJIIMAIOIIMC Ha CKOPOCTH XUMHUYECKOU p€akunnu H II0JOXKCHHUC XHMHNYCCKOIO

paBHOBECHS.
OKHCITUTENBHO-BOCCTAHOBUTENBHBIE ~ PEaKLMM,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTEIBbHO-BOCCTAHOBUTENBHON  PEAKLUU. CocraBieHne  ypaBHEHMI

OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUMAd €  HCHOJIb30BAHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopust HIEKTPOIUTHYECKON AUCCONUALNH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Katnonsl, annonsl. MexaHu3M AUCCOLMALUM BEIIECTB C PAa3IMYHBIMU BUAAMHU
xumuueckoi cBsi3u. Crenens auccoruanuu. CUiabHbIE U C1adble dJIEKTPOIHTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUS PEeaKIM HOHHOTO OOMEHa,
MOJIHBIE W COKpAalI€HHbIE HMOHHBIE YypaBHEHUs peakuuil. CBOWCTBAa KHUCIOT,
OCHOBaHMUW W COJiei B CBET€ TMPEJCTABICHUN 00 DIEKTPOIUTUUECKOM
nucconanuu. KauecTBeHHbIe peakiiuy Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuil IKcnepumenm:

O3HAKOMJICHHE C MOJEJISIMUA KPUCTAJUIMYECKUX PEHIETOK HEOPraHMYECKUX
BEIIIECTB — METAUIOB M HeMeTauioB (Tpadura u anmasa), CI0KHBIX BEIIECTB
(xopuaa HaTpusi), UCCIENOBAHUE 3aBHCHUMOCTUA CKOPOCTH XMMHUYECKOW peakinu
OT BO3JICUCTBHS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE AIIEKTPOIMPOBOJIHOCTH
pacTBOpPOB BEIIECTB, IMpOLECca AUCCOLMAIMU KHUCJIOT, IIEJIOYed U CcoJel
(BOBMOXHO  HCIIOIB30BaHME BHUACO MaTEpPHAIOB), IMPOBEJCHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPU3HAKK ~ MPOTEKAaHUs  peakiuii  HMOHHOro  oOMEHa
(o6pa3oBanue ocajaka, BbIIEJICHHE Tas3a, oOpa3oBaHHWE BObI), OIBITOB,
WUIIOCTPUPYIOIIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUi
(ropenue, peakiuu pasioKeHUs, COCAUHEHHUS), PACIO3HABAHUE HEOPraHMYECKUX
BEIIECTB C TIOMOIIBID KAYECTBEHHBIX pEakUMid Ha HMOHBL, pEIICHUE
AKCHEPUMEHTAIbHBIX 3a/1a4.

HemeTtanibl 4 MX COeAMHEHMSI

OO6miast xapaktepucTuka TaloreHoB. OCOOEHHOCTH CTPOCHHUS ATOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (QU3NYECKUe CBOWCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWUMHYECKHE CBOWMCTBA Ha IpUMEpPEe  XJopa
(B3auMoJeiCTBUE € MeETaJJIaMH, HEMETaUlaMH, IIeJo4aMu). XJIOPOBOAOPOA.
ConsHass KHCIIOTa, XMMHYECKHE CBOMCTBa, MOJy4YeHHE, NMpuMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJOPOJA Ha OpPraHW3M YeJIOBeKa. BakHeWIIHne XJIOpUIbl U UX
HaXOXJCHHE B PUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble CTEreHU okuciieHus. CTpoeHue U (PU3NUYECKHUE CBOWCTBA
MPOCTBIX BEIIECTB — KUCJIOPOJA U Cepbl. AJUIOTPONHBIE MOJU(PUKALIMKN KUCIOPOa
u cepbl. XuMuueckue cBoiicTBa cepbl. CepoBOAOpOA, CTpOCHUE, (PU3HUECKUE U
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XuMuyeckue cBorcTBa. OKCHABI Cepbl KaK MPEICTABUTEIU KHUCIOTHBIX OKCHIOB.
CepHas kuciora, (Qusnueckue U XUMHUYECKHME CBOMCTBa (00IIHME  Kak
MpeACTaBUTENsl Kjacca KHCIOT U chneuuduueckue). XUMUYECKUE PpEeaKIuH,
JeXallue B OCHOBE MPOMBIIUIEHHOIO CHoco0a MOJIyYeHHs] CEPHOM KHUCIOTHI.
IIpumenenue cepHoi KucaoThl. CoMM CEpHON KUCIOTHI, KAYECTBEHHAs peaKklrs Ha
cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHHUM B TPUPOJE. XUMUUECKOE
3arpsi3HEHUE OKPYXKAIOIIEH Cpellbl COCAMHEHUSIMH CEpbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPeI0TBPAIlCHHUS.

OO6mast xapaktepuctuka 31eMeHTOB VA-rpynmnbl. OcoOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTETIEHH OKUCIEHHUS. A30T, paclpOCTpaHEHUE B MPHUPOJE,
dbuzndeckue U XuMuieckue cBoictea. KpyroBopot azora B npupoje. AMMHAK, €ro
dbu3nUecKue U XUMUYECKUE CBOMCTBA, MOJyuyeHue u npumeHenue. Coau aMMOHUS,
ux GU3NYECKHE U XUMUUECKUE CBOMCTBA, MpuMeHeHre. KauecTBeHHast peakius Ha
MOHBI aMMOHHS. A30THas KHCJIOTa, €€ ToJydeHue, (PU3UYECKUEe W XUMHUYCCKUE
cBoiicTBa (0OlIMe Kak MPEACTaBUTENs Kiacca KUCIOT M crhenuuyeckue).
Hcnonp3oBanne HUTPATOB H COJied aMMOHHMS B KadeCTBE MHUHEPAJIbHBIX
ynoOpenuii. XMMHUUECKOe 3arpsi3HEHNE OKPYKAIOIIeH cpelibl COSTMHCHUSIMHU a30Ta
(KUCIOTHBIE NOXKAM, 3arpsi3HEHHE BO3/AyXa, MOYBbl W Boao&MOB). docdop,
ajutoTporHbie Mogudukanuu pocdopa, puznueckue M XMMHUYECKHE CBOWCTBA.
Oxkcun docdopa (V) u dbochopHas kuciora, Gu3MdecKue U XUMUUECKUE CBONCTBA,
nosrydenue. Mcnons3oBanue pocdaToB B KauecTBE MUHEPAIBHBIX YI00OPEHUH.

O6mas xapakrtepuctuka ameMeHToB IV A-rpynmbel. OCoOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKUCIEHHS.  YTIEpoHd,  aUIOTPOIHBIC
Monu(UKALUY, PACHPOCTPAaHEHHE B MpuUponae, (HU3MYECKHe U XUMHUUYECKHE
cBoiicTBa. Ancop6musi. KpyroBopot yrinepona B mpupozae. Okcunbl yriaepoaa, ux
¢uznueckre W XUMHUYECKHME CBOWMCTBA, JACHCTBHE HA JKUBBIE OPraHU3MBI,
MOJIyYEHUE U TMPUMEHEHHUE. DKOJOTMYECKHE MPOOJIEMBI, CBA3AaHHBIE C OKCHIAOM
yrieponaa (IV), rumore3a Tri00adbHOTO MOTEIUICHUS KIMMaTa, IAPHUKOBBIN
addekr. YronpHas KUCIOTa U €€ CONH, NX (PU3NUCCKUE U XMMHUYCCKUE CBOMCTRBA,
MoJIydieHre W TpuMeHeHne. KadecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUILIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO35IUCTBE.

[lepBoHauanbHbIE MOHATHS 00 OPraHMYECKHUX BEIIECTBAX KaK O COSAUHEHHUSIX
yriiepoja (MeTaH, 3TaH, STUJIEH, alleTUIICH, 3TaHOJ, TJIUIIEPUH, YKCYCHAsI KUCJIOTA).
[IpuponHble HMCTOYHHUKH YIJIEBOAOPOAOB (Yroyib, MOPUPOJAHBIA ra3, HEPTH),
MPOAYKTHl UX mepepaboTku (OEH3MH), WX pOJib B OBITY U MPOMBIIIJIEHHOCTH.
[TonsiTe 0 OMONIOTUYECKH BAXKHBIX BEIIECTBAX: )KUpPAX, OCJKaX, yriIeBoJax — U UX
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poinu B KM3HM 4ellOBeKa. MarepuaabHO€ €IMHCTBO OpPraHUYECKUX H
HEOPraHUYECKUX COCTMHEHUM.

KpemHuuii, ero ¢usnueckue ¢ XUMHYECKHE CBOMICTBa, IMOJYYEeHHE U
npumenenne. CoenuHeHus: KpeMHusi B mpupoje. OOumue mnpeacTaBieHus o0
okcune kpemaus (IV) u kpemHueBoi kuciore. CUIMKAThI, UX HCIOJIb30BAaHHUE B
OBITY, B IIPOMBIIIJICHHOCTH. BakHelIue CTpoUTEeIbHbIE MaTepHUallbl: KepaMHUKa,
CTEKJIO, LIEMEHT, OeToH, Xkene300eToH. [Ipobiembl 6€30MacHOr0 UCIOJIB30BAHUS
CTPOUTEIBHBIX MATEPHUAJTIOB B OBCEIHEBHOM KU3HM.

Xumuueckuii IKcnepumenm:

u3ydeHrne oOpasIoB HEOPTraHUUYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
POBEICHUE KAU€CTBEHHBIX PEAKIUA Ha XJIOPHUI-UOHBI U HAOJIOJICHUE TPU3HAKOB
UX TPOTEKAHUS, OMBITHI, OTpakaroue (U3NYECKUEe M XUMHUYECKHE CBOWCTBA
rajoreHoB M WX COCAMHEHUM (BO3MOXKHO HKCIIOJIb30BAHUE BUJICOMATEPUAIIOB),
O3HAaKOMJICHHE ¢ oOpa3laMud XJOpHAOB (TAJIOTCHUIOB), O3HAKOMJICHHUE C
oOpazmamMu  ceppl W €€  COeAUHEHUSMU  (BO3MOXKHO  HMCIIOJIb30BaHHE
BUJIeOMaTepraaoB), HaOMIOICHUE TIpoIlecca OOyTIMBaHUs caxapa IMoJl JIeHCTBUEM
KOHUCHTPUPOBAHHOW  CEPHOM  KHUCJIOThbI, M3YYCHUE XHUMHUYECKUX CBOWCTB
paz0aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAUYSCTBEHHOM PEeaKIIUM Ha CyIbdart-
MOH M HAOJI0JeHHEe Tpu3HaKa e€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3UYECKUMU
cBoiicTBaMu azora, ¢ochopa U HX COEIUHEHUN (BO3MOXKHO HCIIOIH30BAHUE
BHJIeOMaTepraaoB), oOpa3namMu a30THBIX U (PochopHBIX yH0OpeHUid, MOTydCHHE,
coOupaHue, pacro3HaBaHWE W M3YYCHHE CBOWCTB aMMMaka, IPOBEICHUE
KayeCTBEHHBIX PEaKIMii Ha MOH aMMOHHUA U (ochaT-uOH U U3yUEHUE MPU3HAKOB
UX MIPOTEKAHWSI, B3AUMOJCHCTBUE KOHLICHTPUPOBAHHON A30THOM KUCIIOTHI C MEJIBIO
(BO3MOKHO HCTOJIb30BaHUE BHJICOMATEPUAIIOB), U3yUYCHHUE MoJiesient
KPUCTANTHYECKUX PpEHIETOK anMaza, rpaduta, QyuiepeHa, O3HAKOMJICHHE C
MPOLIECCOM  aACOpOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPONCTBOM TPOTHBOTA3a, MOJIyYEHUE, cCOOMpaHue, paclio3HABaHUE M M3yUYCHUE
CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEJCHNE KauyeCTBEHHBIX pEeakiuii Ha KapOOHAT W
CUJIMKAT-UOHBl WU M3YYCHHUE I[IPU3HAKOB UX NPOTEKAHUsA, O3HAKOMIICHUE C
NPOAYKIMEN CHJIMKATHOW NPOMBIIUIEHHOCTH, PELIEHUE SKCIIEPUMEHTAIBHBIX
3a7a4 1o teMe «BaxHenmmne HeMeTaaIbl U UX COCAUHECHUS .

MeTtajuiibl M UX COCAMHEHMS

OO0mrast XxapakTEepUCTUKA XUMHYECKHX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxeHus B llepmoamueckon cucreme xumuueckux sieMeHToB J[. WM.
MengaeneeBa u crtpoeHuss aTomMoB. CTpoeHue MeTauioB. MeTajuindeckasi CBA3b U
METAJUIMYECKAS] ~ KPUCTAUIMYECKAS  PEmETKA.  DJIEKTPOXMMUYECKUU  PAI
HarnpsbkeHnt metaioB. Ou3nyueckue U XMMHUYECKUE CBOWMCTBa MeTauioB. OO1iue
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CHocOObl MONydeHUs MeTaioB. IIoHsATHE O KOPpPO3UM METAJIOB, OCHOBHBIE
crnocoObl 3alUThl UX OT Koppo3uu. CrjaBel (CTajdb, YYTyH, AIOPATIOMUHHM,
OpoH3a) U UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilemounple MeTaJUIbl: NoJokeHUE B [leproanyeckoil cHCTEME XMUMHYECKHX
anemenToB JI. M. MeHaeneeBa, CTpOeHHME MX aTOMOB, HaXxOXICHUE B TMPUPOJE.
duznyeckre U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbl U
TUAPOKCUABl HATpus M Kanud. [IpuMeHeHne IIenoYHBIX METAVIOB M HUX
COCMHEHU.

[IlemouHO3€MENbHBIE METAJIbl MAarHud W KaJbLMM: TOJOXKEHUE B
Ilepuonnueckon cucrteMe xumuueckux anemeHToB 1. M. MenneneeBa, ctpoeHue
UX aTOMOB, HAXOXJEHUE B pupoje. PU3ndecKne U XMMHYECKNE CBOMCTBA MarHus
U Kajblus. Baxuelmume coenuHeHUs KadblUs (OKCHA, THUAPOKCHUI, COJIN).
XKéctkocTh BOABI U CIIOCOOBI €€ YCTpaHESHHUSI.

AnroMuHUI: ojoxeHue B lleproanueckoil cucteMe XUMHUYECKHUX AIIEMEHTOB
J. . MenneneeBa, CTpoeHME aroMa, HaxoxKaeHue B mpupone. dusnyeckue u
XUMHYECKUE CBOMCTBA alfOMUHUSA. AM(OTEpHBIE CBOWCTBA OKCHJIa U THAPOKCHIA
ATFOMHUHMUSL.

XKeneso: nonoxenue B [leprognueckoil cucteMe XUMUYECKUX 3JIEMEHTOB /JI.
N. MeHneneeBa, cTpoeHUWE aroMa, HaxokjaeHue B mpupoae. dDusznueckue u
XUMHYECKUE CBOMCTBA xene3a. OKCubl, ruipokcunbl u conu xxenesa (1) u xenesa
(IIT), ux cocTaB, CBOMCTBA U MOJYYEHHUE.

Xumuueckuit IKcnepumenm:

O3HaKOMJIEHHME C oOpa3llaMH METAIOB W CIUIABOB, HX (DU3UYECKUMU
CBOMCTBaMH, M3y4YEHUE PE3YJIbTATOB KOPPO3UU  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIEOMATEPUATIOB), OCOOEHHOCTEW B3aWMOJCHCTBUS OKCHJA
KaJIbLIUSI M HATpUsl C BOAOW (BO3MOXHO MCIIOJIb30BAaHHE BUIECOMATEPUATIOB),
HCCIICIOBAHUE CBOMCTB KECTKOW BOJBI, IpOLIECCa TOPEHUS XKeIe3a B KUCIOPOIe
(BO3MOXXHO  HCIIOJIb30BaHWE  BHJIEOMAaTE€pUAIOB), IPHU3HAKOB  MPOTEKAHMS
KA4EeCTBCHHBIX PEaKIU{ Ha WMOHBI: MATHMs, KaJbLWs, aJIOMUHUSA, LIMHKA, JKelle3a
(Il) u xene3a (III), meau (II), HabmrogeHNE W OMUCAHUE MPOIIECCOB OKPAITUBAHUS
IUITAMEHM HWOHAMM HaTphs, Kanus M Kaiupuusd (BO3MOXHO MCIOJb30BaHUE
BUJICOMATEPHUAJIOB), UCCIIEIOBaHHE aM(OTEPHBIX CBOMCTB TMIPOKCHUIA ATIOMHHHUS
Y TUAPOKCUA IMHKA, PELICHUE DKCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «BakHenmme
METAIIJIbl U KX COCAUHEHUS.

XuMHS U OKpPY:KaWLIas cpeaa

BemectBa m Martepuasibl B MOBCEIHEBHOM KW3HHU 4eIOBeKa. be3omacHoe
HCIIOJIb30BAaHUE BEIIECTB U XMMHUYECKUX peakuuili B ObiTy. IlepBas momoib npu
XUMHUYECKUX 0KOTaX U OTPABICHUSAX.
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XUMUYECKOe 3arps3HEHHE OKPYXKAlomled cpeabl (MpeaenbHas JOMmycTUMas
KOHLEHTpalus BeulecTs, aanee — [1JIK). Ponb xuMuun B pemieHnn 3KOJ0THYeCKuX
npooeM.

Xumuueckuii IKcnepumenm:

U3y4yeHHe o0pa3loB MaTepualioB (CTEKIIO, CIUIABbl METAJUIOB, MOJIUMEpPHbBIE
MaTepHabl).

Mescnpeomemmunie ceéa3u

Peanmzarusi MeXmnpeaMETHBIX CBA3€d NpU W3YYCHHH XUMHU B 9 Kiacce
OCYIIECTBIISIETCSI 4Yepe3 MCIOJb30BaHME Kak OOIIMX €eCTeCTBEHHO-HAaYYHBIX
TOHSITHI, TaK ¥ TIOHSATHH, SBJISIONIUXCS CUCTEMHBIMH JIJIST OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOT'0 IUKJIA.

OOmue ecTecTBEHHO-Hay4YHbIC TIOHSATHUS: HAYYHBIN (DakT, TUIIOTE3a, 3aKOH,
TEOpHs, aHajdu3, CHHTE3, KIacCUPUKAIUI, TEePUOJUIHOCTh, HAOIIIOICHUE,
OKCIIEPUMEHT, MOJICITMPOBAaHUE, H3MEPECHHE, MOJECINb, SBICHUE, TAapPHUKOBBIN
3 PeKT, TeXHOIOT U, MaTePUAIIBI.

Odwusuka: MaTepus, aToM, OJJICKTPOH, MPOTOH, HEWTPOH, WOH, HYKIIH]I,
U30TOIbI, PaJHMOAKTUBHOCTH, MOJIEKYJA, JJICKTPUUECKUN 3apsll, MPOBOJIHUKH,
NOJYIPOBOAHUKH, JTUINEKTPUKH, (OTOIIEMEHT, BEIIeCTBO, TeEJI0, OO0BEM,
arperaTHOe COCTOSIHHE BEIIECTBa, ra3, pacTBOP, PACTBOPUMOCTh, KPUCTAIITNYECKAs
pemérka, CruiaBbl, (U3MYECKHE BEJIWYUHBI, €AMHHUIIBI W3MEPEHUS, KOCMHYECKOE
IPOCTPAHCTBO, MJIaHEThI, 3BE3/1bI, CoJHIIE.

buonorus: dorocunTes, npixaHue, Omocdepa, IKOCHCTEMa, MHUHEPAIbHBIC
yI0OpeHUsI, MUKPOAJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTRA.

I'eorpadms: armocdepa, rtuapochepa, MHUHEpadbl, TOPHBIC IOPOIHI,
MOJIE3HBIE UCKOIAEMBIE, TOTLIIMBO, BOJIHBIE PECYPCHI.
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IINTAHUPYEMBIE PE3YJbBTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pE3yJbTaThl OCBOEHUSI MPOTPaMMbl OCHOBHOTO  OOIIEro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOyYeHHMs] XUMHUU B €IMHCTBE y4eOHOH H
BOCMUTATEIBHON NESATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMH B
oOlllecTBE TMpaBWJIaMM U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIIMATTU3AIIUN 00YUYaIOIINXCS.

JInuHOCTHBIE ~ pE3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAThCSL CHUCTEMOM TO3UTHUBHBIX IIEHHOCTHBIX OpUEHTALUM WU
paciIpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpMOTHYECKOr0 BOCIIUTAHMS :

IIEHHOCTHOTO OTHOUIEHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAcJeJuI0, MOHMMAaHUs 3HAYEHUsS] XMUMHUYECKOW HAyKH B KU3HH
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BJANETh JOCTOBEPHOW HH(pOpMalHei o
NEPEAOBBIX JOCTHXKEHUSAX W OTKPBITHSIX MHUPOBOM M OTEYECTBEHHOW XHWMMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOWCTBE MHpa U 00IECTBa;

2) rpaskIaHCKOr0 BOCTIUTAHUSA:

NPEACTaBICHUS O COLMAIbHBIX HOpPMax W MpaBUIaX MEKIUYHOCTHBIX
OTHOILIEHUM B KOJUJIEKTHUBE, KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOLIECTBEHHO
MOJIE3HOM,  Yy4EeOHOHMCCIIEIOBATENbCKOM, TBOPYECKOW W JPYrHX  BHIAX
JESTENHHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH MPH
BBITIOJTHEHUW YYE€OHBIX, TIIO3HABATENIbHBIX 3a/1ay, BBIMOJHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YIEOHBIX MPOEKTOB, CTPEMIICHHS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecce OTOW Y4eOHOW JIesATEeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IIOBEACHHUE U IIOCTYIIKM CBOMX TOBApUIIEH C TO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUSI MOCIIEICTBHUI IOCTYIKOB;

3) HEeHHOCTH HAYYHOI' 0 NMO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIONINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS34X 4YEJIOBEKA C
MNPUPOJTHOMN CPEION, O POJIM XMMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHbIE MOTHBBI, HAMPABICHHbIC HA MOJIy4YEHUE HOBBIX 3HAHUU MO
XUMUH, HEOOXOAMMBIE Jii OOBSICHEHHS HAOJIOJaeMbIX IPOIECCOB U SBJICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHUCIE
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HaBBIKOB CaMOCTOSITEILHOM pPabOThl C Yy4yeOHbIMU TEKCTaMHu, CIpPaBOYHOMN
JTUTEpaTypor, JOCTYMHBIMU TEXHUYECKUMHU CpPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOyYEHHI0O M TO03HAHMIO, JIF0OO3HATENbHOCTh, TOTOBHOCTh H
CIOCOOHOCTh K camM0OOpa3OBaHUIO, TMPOCKTHOM U  HUCCIEIOBATEIBCKOM
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBICHHOCTH W YPOBHsS OOy4YeHUS B
JIATbHEUIIIEM;

4) popMmupoBaHuA KYJIbTYPbI 310POBbS:

OCO3HAHUE IICHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHHE TMOCJEACTBUU U
HETPUSATHE BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH MpU  OOpAIICHUH C
XUMUYECKUMU BEIIECTBAMHU B OBITY U PEATLHON KU3HHU;

S) Tpy10BOr0 BOCIIMTAHMS:

MHTEpEC K MPAKTHYECKOMY M3yUCHHIO npodeccuit u Tpyaa pa3indyHOro poja,
yBOXEHUE K TPYAYy M pe3ysbTaTaM TPYAOBOM AEATEILHOCTH, B TOM YHCJIE Ha
OCHOBE TMPHUMEHEHUs MPEIMETHBIX 3HAHUW 10 XUMHUHU, OCO3HAHHBIH BHIOOD
UHAUBUAYATBHON TPACKTOPUH MPOJOKEHHSI 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIEIHON MPodeCcCHOHAIBHON NESITEIbHOCTH U Pa3BUTUSI HEOOXOUMBIX YMEHHI,
TOTOBHOCTH aIalITUPOBATHLCS B MPOQPECCUOHAIBHOM CPelIE;

6) ’K0J10rMYEeCKOro BOCIIUTAHUS

HKOJIOTHYECKH IIEJeCO00pa3HOe OTHOIIEHHWE K TMPUPOJIEe KAaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBAaHMS, MIOHUMAaHNUE [IEHHOCTH 370POBOTO H
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢uznueckoMy U TICUXMYECKOMY 3J0pPOBBIO, OCO3HAaHHE IIEHHOCTH COOJIIOICHUS
mpaBuiI 0€30MaCHOTO MTOBEJCHUS TP pabOoTe C BEIIECTBAMH, & TAKXKE B CUTYAIUsX,
YTPOXKAIOIINUX 3I0POBbIO U )KU3HHU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, MOJIy4aeMble MPU WU3YYCHUH XUMUU, IS
pELICHUS 3a/1a4, CBSA3aHHBIX C OKPYKAIOIIEW MPUPOJHOU CPEIOM, JJIsl MOBBIICHUS
YPOBHSI  DKOJOTHMYECKON  KYJIbTYpbl, OCO3HaHHsS TJIOOAJIBHOTO  XapakrTepa
AKOJIOTUYECKUX MPOOJeM M MyTed UX PEILICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAThCS UM B MO3HABATEIBHOM,
KOMMYHHUKAaTHBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATHI

B cocraBe MeTampeAMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBbIC IS
dbopMupoBaHUsT MUPOBO33PECHUSI OOIICHAY4YHbIE TOHATUS (3aKOH, Teopusl,
MPUHIIUII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, SKCIEPUMEHT U JIPYroe.), KOTOpbIe
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HCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMeTax M MO3BOJISIIOT Ha
OCHOBE 3HAHUU M3 ATUX MPEAMETOB (POPMHUPOBATH MPEJCTABICHUE O LIEJIOCTHOU
HAay4YHOW KapTHUHE MUpa, U YHUBEPCAIbHbIE YUeOHbIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKAaTHBHBIC, PETYJIATUBHBIE), KOTOpbIE 0OeCneunBalOT (HOopMUPOBAHUE
TFOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAaHHUPOBAHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHBIE YUeOHbIE JeHCTBHS

ba3zoBbie JJornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUMN: PACKPBIBATh CMBICI XUMHUYECKUX TOHSATUN (BBIACIATH WX XapaKTEPHbBIC
MPU3HAKH, YCTAHABIWBATH B3aUMOCBS3h C JIPYTUMH TMOHATHSIMHU), HCIOJIH30BAThH
MOHSITUS JJ1s1 OOBSICHEHHS OTAEIbHBIX ()aKTOB U SBJICHUMN, BRIOUPATh OCHOBAHUS U
KpUTEpPUHU ISl KiIacCU(PUKAIMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHM,
yCTaHABIIMBATh TMPUYUHHO-CIEJICTBEHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIC, 110 aHAJIOTHH),
JienaTh BEIBOBI U 3aKIIFOUCHMUS;

yMEHHE TMPUMEHATh B TIPOleCCe TO3HAHUS TOHATHUS (IPEIMETHBIE H
MeTanpeIMETHBIE), CAMBOJIMUECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yeMble B XUMUH,
peoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIE B XUMUHU MOJIENbHBIC MPECTaBICHUS —
XUMHYECKUN 3HaK (CHMMBOJI JJIEMEHTa), XUMHUYecKas (opmyla U ypaBHEHHE
XUMHYECKOW peakiy — MpU PEHICHUH Y4eOHO-TT03HABATENbHBIX 3aa4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBIABIATH U XapaKT€pU30BaTh CYIIECTBEHHbIE
NPU3HAKHA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIHi,
BBISIBJISITE  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJICICTBEHHBIE CBS3H U
IPOTUBOPEUHS B U3YHAEMBbIX IIPOLIECCaX U SIBICHUSAX.

Ba3oBble ucciienoBarejbCcKue JeHCTBUA:

YMEHUE HCIOJIb30BaTh IMOCTABJICHHBIE BOINPOCHI B Kauye€CTBE WHCTPYMEHTA
MO3HAHWA, a TaKkKe B KA4eCTBE OCHOBBI i (POPMUPOBAHHS THUIIOTE3BI IIO
MIPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYXICHUM;

NpUOOpETeHNE OMbITa MO IUIAHUPOBAHHUIO, OPraHW3allMd W TPOBEIACHUIO
YUEHUYECKHX HKCIEPUMEHTOB, yMEHHE HaOmoJaTh 3a XOJOM Ipolecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, (OPMYyIUPOBATH 0OOOIIECHUS U
BBIBOJIbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 mpojerIaHHol padorte.

Pabora ¢ ungopmaumeii:

yMEHUE BbIOWpATh, AHAIMU3UPOBATH W HUHTEPIPETUPOBATH HUHPOPMAIUIO
Pa3IUYHBIX BUJOB U (POPM IPEACTABICHUS, MOTYyYaeMyl0 U3 Pa3HbIX UCTOUHHKOB
(HaydHO-TIOMYJISIpHAST  JIUTEpaTypa XUMHUYECKOTO COJAEpP)KaHHS, CIPaBOYHBIC
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nocobusi, pecypcsl WHTepHETa), KPUTUYECKH OLIEHUBATh NPOTUBOPEUHUBYIO H
HEJIOCTOBEPHYIO HH(POpMAIIHIO;

YMEHHE MPUMEHSITh PA3IMYHbIE METOJbI M 3alpOoChl MPU MOUCKE U OTOOpE
nHpOpMaIIMM U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAUMBIX ISl BBITIOJHEHUS
y4eOHBIX M MO3HABATENIbHBIX 33/1a4 ONPEAEIEHHOIO TUIA, MPUOOPETEHUE OIbITa B
00JaCTH  MCHOJB30BAHMUS  MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IIMYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSTEIILHO BHIOMPATh ONTUMAIbHYIO (POpMY IpeacTaBlieHus WHOpMauu u
WUTIOCTPUPOBATh pelIaeMble 3a7aud HECJIOXKHBIMM CXE€MaMHM, JuarpaMMamH,
ApyruMH popMaMu rpauku U UX KOMOUHALIUSMU;

yMEHHE HCHOJb30BaTh M aHAJIM3UPOBATh B Mpouecce ydyeOHOU W
UCCJIEI0BATENBCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBA M TPAHCIOpPTAa HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE e HCTBUS:

YMEHHS 3aJaBaTh BOIpOCHl (B XoJe auanora U (WiIM) JUCKYCCUHU) TIO
CYLIECTBY  OOCYXJaeMoW TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a1a4H;

YMEHHUS  MPEJCTaBIATh  MOJYy4YEHHbIE  pe3yjibTaThl  IO3HABATEIbHOM
NESTENbHOCTH B YCTHBIX W NHCBMEHHBIX TEKCTax; JejaTh MPE3CHTALNI0
PE3YJIHTATOB BBHIMOJHEHUS XMMHUYECKOTO JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
71a00paTOPHOM pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MTPOCKTA);

yMEHHUS y4eOHOTO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHOM M MCCIENOBATEIIbCKOM  NIEATENbHOCTH  TMPU  PEIICHUH
BO3HUKAIONINX MPOOJIEeM Ha OCHOBE Yy4éTa OOIIMX HHTEPECOB U COTJIACOBAHUS
no3uiui (00CyXJIeHHs, 0OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbD», KOOPIAWHAIIUS
COBMECTHBIX JICWCTBHM, ONpPENEIEHUE KPUTEPHUEB IO OLEHKE KauyecTBa
BBITIOJIHEHHOM pabOTHI U ApYyTHUE).

PerysiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIE NeHCTBHS:

YMEHUE CAMOCTOSITENILHO OIPENENATh LN AESTEIbHOCTH, IJIAHUPOBATh,
OCYIIECTBIISITh, KOHTPOJIUPOBATh U IPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
JeSITENHHOCTD, BEIOMpATh Hanboee 3(h(PeKTUBHBIE CIOCOOBI PEIICHUS YIEOHBIX U
MO3HABATEIBHBIX 3aJlay, CaMOCTOATENIbHO COCTaBIISITh WM KOPPEKTHUPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUUA MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJIYYCHHsI HOBBIX 3HAaHUK 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIHUAX,
OLICHMBAaTh COOTBETCTBHE MOJYYEHHOI'O pe3yJibTaTa 3asBJICHHOW LIEIU, YMEHHE
MCIIOJIb30BaTh U AaHATU3UPOBATh KOHTEKCTHI, IIPe/1jlaraéMble B YCJIOBUU 3a1aHUM.

MHNPEAMETHBIE PE3YJIBTATbI
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B cocraBe mnpeAMETHBIX pE3YJIbTATOB IO OCBOCHHUIO 00s3aTEIbHOTO
CoJlepKaHMsl, YCTAHOBJIEHHOIO JaHHON (enepaibHON padoueil mporpammoi,
BBIJICJISIIOT: OCBOCHHBIE OOYUYarONIMMHUCS Hay4HbIC 3HAHUS, YMEHUS U CIIOCOOBI
NedcTBUM, crenudpuyueckue s NOpeaMeTHoM obnactu  «XuMus», BUIbI
NEATENBHOCTA 1O  TMOJYYEHHIO HOBOTO  3HAHUS, €ro HWHTEPIpPETaluu,
peoOpa3oBaHUIO U TPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOydenus B 8 ki1acce npeMeTHbIC Pe3yJIbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKpBIBaTh CMBICI OCHOBHBIX XMMHYECKHUX MOHSATHUI: aTOM, MOJIEKYJa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECH
(omHOpPOHASE M HEOJHOPOJIHAS ), BAJIECHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIDHAas Macca, KOJWYECTBO BELIECTBA, MOJb, MOJISIpHAss Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHCHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCIJIOTA, OCHOBAHHUE, COJb, DJIEKTPOOTPULATEIBHOCTh, CTEIEHBb
OKHCJICHUS, XMMHYECKasi peakiusi, KiacCUPUKAIUS peakiuil: peakiuu
COCJIMHECHUS, PEaKIMU PA3JIOKECHUS, pEaKIUU 3aMEUICHUS, PEeaKIUU
oOMeHa, 2K30- U IHJAOTCPMUUECKUE PEAKIINH, TETUIOBOM d(DPEeKT peakiumu,
SAIpO aToMa, JJICKTPOHHBIM CJIOM aToMma, aTOMHas OpOUTa b, PaaUyC
aToma, XMMHYECKasl CBs3b, MOJSPHAsA W HEMOJSpHAs KOBAJICHTHAs! CBA3b,
WOHHAsl CBSI3b, MOH, KaTHUOH, aHWOH, pacTBOp, MaccoBasi J0JisI BELIECTBA
(MporeHTHAsT KOHIIEHTPAIIKsI) B pacTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKUX TMOHATHH H
IPUMEHATH 3TH HOHITUS MPU ONMCAHUM BEUIECTB U UX MPEBPALICHUN;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JUISI COCTaBIICHUS (HOpMYI
BEIIECTB U YPABHEHUI XUMHUYECKUX PEAKIIUN;

e ONpENENSATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTETICHb  OKHCJCHHUS  DJJEMEHTOB B  OWHApHBIX  COCAMHCHHSX,
IIPUHAJIC)KHOCTh BEIIECTB K OINPENCIEHHOMY KIACCY COCIMHEHUW IO
dbopMynaMm, BHI XUMHYECKOW CBsi3U (KOBaJICHTHAss W WOHHAas) B
HEOPraHMYECKUX COCTMHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh ITOHMMAHHUE MEPUOJIUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKHX JJIEMEHTOB OT MX MonoxkeHus B llepuonnueckon cucreme,
3aKOHOB COXPAaHEHUs MAacChl BELIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YYEHUSsI, 3aKOHA ABOTapo;

e OIHUCHIBATHh M XapakTepuszoBaTh TabnauuHyto (opmy Ilepuoamueckoi
CHUCTEMbl XUMHUUYECKUX DHJIEMEHTOB: pa3jiuyaTh [OHATUS «TJaBHAs
noarpynna (A-rpynna)» u «mo0oyHasi noarpymnmna (b-rpymnmna)», maneie u
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OOJbIIME TEPUOJbl, COOTHOCHUTH OOO3HAYEHHUS, KOTOpPbIE HMEIOTCS B
tabiuue «llepmonnueckass cucrtema xumudeckux osnemeHtoB J[. .
MenpneneeBay C YHCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB
XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsij s1pa, 00IIee YUCIO 3JIEKTPOHOB
U pacrlpeieieHHe UX M0 JIEKTPOHHBIM CIOSM);

e KJIACCU(PUIMPOBATH XUMHUYECKHE DJIEMEHTHI, HEOPraHWYECKUE BEILECTBA,
XUMHYECKUE peakuuu (MO YUCIY M COCTaBy Y4YacTBYIOIIMX B pEaKUUU
BELIECTB, MO TEMIOBOMY 3D (DEKTy);

e XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHUE CBOWCTBA BEILECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPK/Aasi ONUCAHUE MPUMEPAMU MOJIEKYISIPHBIX
ypaBHEHUM COOTBETCTBYIONIUX XUMUYECKUX PEAKITU;

e IPOTHO3UPOBAThH CBOWMCTBA BEILIECTB B 3aBUCUMOCTU OT UX Kaue€CTBEHHOIO
COCTaBa, BO3MOXHOCTH TIPOTCKAHHS XHUMHYECKHUX TIPEBpAICHUN B
Pa3INYHBIX YCIOBUSX;

e BBIYHCIATH OTHOCHTENIBHYIO MOJICKYJISAPHYIO W MOJISIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JOJIO XUMHYECKOro »dJeMeHTa 1o Qopmyle
COEMHEHNS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

e TIPUMEHSATH OCHOBHBIE ONEPALMU MBICIUTEIBHON NEATEIIBHOCTH — aHAJU3
U CUHTE3, CpaBHEHHUE, 0000IlIeHHe, CHCTeMAaTHU3alnio, KiaccudUKaIuio,
BBISIBICHHE NPUYMHHO-CJIEJICTBEHHBIX CBA3E€M — MJI1 U3Yy4YEHUS CBOWCTB
BEIIECTB W XHWMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOICHHE, M3MEpPEHHEe, MOJCIHPOBAHUE, SKCIECPUMEHT
(peayIbHBIN W MBICJIICHHBIN );

e CIIENOBAaTh IMpaBWiIaM  TOJIb30BaHMS  XMUMHUYECKOW  MOCYAOM H
nabopaTopHbIM 00OpyJOBaHWEM, a TakkKe IpaBuWiIaM oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHUYECKUX OIBITOB [0 TONYYEHUI0O U COOMPaHUIO
razoo0pa3HbIX BEHIECTB (BOJOPOJIa M KHUCIOPOAA), HPHUTOTOBIECHUIO
pacTBOPOB C OMNPEAECIEHHONM MAaCCOBOM J0JI€W pacTBOPEHHOTO BEIIECTBA,
IUIAHUPOBaTh W MPOBOAUTH  XUMHYECKHE  DKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB HIEIOYEH U KUCIOT C IOMOIIbIO MHAUKATOPOB
(makmyc, heHondpTaNenH, METUIIOPAHXK U IPYTHUE).

K xon1y oOydenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

e pACKpbIBaTh CMBIC OCHOBHBIX XUMHUUYECKUX TMOHSATUH: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHUOH, IMPOCTOE BEIECTBO,
CJIIOKHO€ BEILECTBO, BaJIEHTHOCTb, 3JEKTPOOTPULATEIBHOCTh, CTEHEHb
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OKHUCIICHUSI, XUMUYECKasi peakius, XUMUYECKasl CBSI3b, TEIIOBON 3(PdekT
peakuud, MOJb, MOJISPHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEAJICKTPOJIUTBI, BJECKTPOJUTHYECKAsT JUCCOLMALIMS, PEAKIMM HOHHOIO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMbIE U
HEOOpaTUMbIE pPEaKIMU, OKHUCIUTEIHLHO-BOCCTAHOBUTEIIBHBIE pEaKIIUU,
OKHUCJIUTENh,  BOCCTAHOBUTEIb,  OKHUCIEHUE U  BOCCTAHOBJICHHE,
ajutoTponusi, aMmGpOTEPHOCTh, XUMHUYECKasl CBsI3b (KOBAaJICHTHAsi, MOHHAs,
MeTaJUIM4ecKasi), KpUCTaJUIMYecKass pemeéTka, KOPpPO3HUs METAJLIOB,
CIJIaBbl, CKOPOCTb XHUMHUYECKON pEaKkUHuH, TMPEAeIbHO IOMyCTUMAas
koHnentpauus [1JIK Bemiectna;

e WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHUMHYECKUX TOHITHU U
NPUMEHSTh 3TU MOHATHS MPU ONKMCAHWUU BEIIECTB U UX MPEBPALLCHUI;

e HCTOJb30BaTh XMMHUYECKYH) CHMBOJIMKY JJI COCTaBjieHUs GOpMYyIl
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHIA;

e OMNPEACNATh BAJEHTHOCTh U CTENEHb OKUCJICHUS] XUMUUECKUX DJIEMEHTOB B
COCIMHEHUSAX PA3JUYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIacCy COEQUWHEHUU 1o (opmysaMm, BHI XUMHUYECKOU
CBs3M (KOBAJICHTHAsl, MOHHAs, META/NIMYECKas) B HEOPTaHMYECKHUX
COCIMHEHHUSX, 3apsii MOHA [0 XUMUYECKON (opMylie, XapakTep cpeibl B
BOJHBIX pAacTBOpPaX HEOPraHUYECKUX COCIUHEHUI, TUIl KPUCTAIUIMYECKOMN
PEETKN KOHKPETHOT'O BEUIECTBA;

e packpeiBaTh cMmbica Ilepumogmueckoro 3axkona JI. . MengeneeBa u
JEMOHCTPUPOBATh €ro IOHUMAHHME: ONUCHIBATh M XapaKTEPU30BaTh
Tabiuunyto dopmy Ilepromnyeckoit CUCTEMBI XUMHUYECKUX DJIEMEHTOB:
pa3nmuuarh TMOHATHS «TrJIaBHas moarpymma (A-rpynma)y U «mnobodyHas
noarpymnmna (b-rpynna)», Maneie W OOJbIIME TEPHOIBI, COOTHOCUTH
0003HaYCHUSA, KOTOPHIE HMMEIOTCS B IEPUOAMYECCKOH TaOmHIEe, C
YUCJIOBBIMM  XapaKTEPUCTUKAMU  CTPOCHMS  aTOMOB  XMMHUYECKHUX
ANEMEHTOB (COCTaB W 3apsia  sjapa, oOIIee 4YHCIO JJIEKTPOHOB U
pacmpeneineHue WX 10 DIEKTPOHHBIM CJOSIM), OOBACHATH o0OIue
3aKOHOMEPHOCTH B U3MEHECHHUU CBOMCTB 3JIEMEHTOB U UX COCAWHECHUU B
npeesiax MaJIbIX MEPUOJIOB U TJIABHBIX NOATIPYIII C YYETOM CTPOEHUS UX
aTOMOB;

e KJIacCU(PUIMPOBATH XUMHUUYECKHUE DJIEMEHTHI, HEOPTAHUYECKUE BEIIECTBA,
XUMUYECKHE peaklHH (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIUX B PEAKIUU
BEILECTB, MO TEIIOBOMY 3(PEKTy, M0 U3MEHEHUIO CTENEHEH OKUCICHUS
XUMUYECKUX PJIEMEHTOB);
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e XapakTepus3oBaTh (OMUCHIBATH) OOIIME U CcHEHU(DUUECKHE XUMHUYECKHUE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJTBEpPKIas OMHUCAHUE
npuMepaMyd MOJICKYJISIPHBIX W HOHHBIX YPaBHEHHH COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIUM;

e COCTaBJIITh ypPaBHEHHUS DJICKTPOJUTUUYECKON JAUCCOIMAIMUA  KHUCIIOT,
1EJI04Y€N U COJIEH, IOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIIMH NOHHOIO
oOMeHa, ypaBHEHHUsI peaklMil, TMOATBEPKAAIOUIMX CYIICCTBOBAHUE
TEHETUYECKON CBSI3M MEXYy BEIIECTBAMH Pa3IMYHBIX KJIACCOB;

e PpACKpPBIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUMA
MOCPEJICTBOM COCTABJICHUS JIEKTPOHHOTO OajlaHca 3TUX PEaKIIHii;

e TMPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHUS,
BO3MOXKHOCTU TIPOTCKAHHUS XWMHYECKUX TIPEBpaIllCcHUNH B Pa3IUUIHBIX
YCJIOBUSIX;

e BBIUUCIATH OTHOCHUTEIBHYI0 MOJICKYJSIDHYIO W MOJISIPHYIO MacChl
BEIIIECTB, MAacCCOBYIO JIOJNIO XHMHYECKOTO »dJeMeHTa 1o Qopmyse
COCIMHEHHSI, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJUTH PAcUEThI
10 YPaBHEHUIO XUMUYECKON PEaAKIUY;

e cOONIONAaTh  TMpaBWia  TMOJb30BaHHUA  XUMHYECKOW  TMOCYIOoH U
nabopaTopHbIM 00OpYyJOBaHMEM, a TakkKe TNpaBuiia oOOpamieHus ¢
BEIIECTBAMU B COOTBETCTBMU C HWHCTPYKIHUSIMU TIO BBINOJIHEHUIO
7a00paTOPHBIX XMMHUYECKUX OIBITOB M0 TMOJYYCHHIO U COOUPaHUIO
ra3000pa3HbIX BEIICCTB (AaMMHAKa U YIJICKHUCIIOTO Ta3a);

e TMPOBOJAUTH  pEAKIMH, TOATBEPKIAIONINE  KAayeCTBEHHBIM  COCTaB
Pa3TUYHBIX BEHIECTB: PACIIO3HABAThH OMBITHBIM MyTEM XJIOpHUI-, OPOMHUI-,
noaua-, kapOoHar-, ¢ocdar-, CHIMKAT-, Cyib(ar-, THIPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJHBIX PACTBOPAX HEOPraHUYECKUX BEUIECTB;

e TMPUMEHSITH OCHOBHBIE€ ONEPAINHU MBICIUTEIbHON NEATEIbHOCTA — aHaJu3
U CHUHTE3, CpaBHEHHE, O0O0OOIIEeHNEe, CHCTEeMaTH3allMIO, BBHISIBICHUE
NPUYMHHO-CIIEICTBEHHBIX CBA3€M — JJIsl M3YUYEHHsS] CBOWCTB BEILECTB U
XUMUYECKUX pEaKlHil, €CTeCTBEHHO-HAay4YHbl€ METOAbl TO3HAHUS —
HaOJIOICHNE, WU3MEpPEHHEe, MOJCINPOBAHUE, SKCICPUMEHT (peanbHBIA H
MBICJICHHBIH).
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TEMATHUYECKOE IINIAHUPOBAHUE

e-mail: soch36 @eduekb.ru

8 KJIACC
KoanyecTBO yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (I (POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Paznean 1. IllepBonayanbHbie XUMHYeCKHE TOHATHS
XuMusg — BakHasa 00/1acTh

1 €CTECTBO3HAHUSA U 5 ) bubnuorexa [JOK

' MPAKTUYECKOUN ACATETbHOCTH https://m.edsoo.ru/7f41837¢

YyeJloBeKa

12 BemectBa 1 xuMuyeckue 15 1 bu6moreka [IOK

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

Hroro no pazneny 20

Pa3znen 2. BaxHelinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB
)1 Bosznyx. Kucnopoa. [Tonsitue 6 bubnuoreka [JOK

) 00 OKCHIax https://m.edsoo.ru/7f41837¢
29 Bopopon. [lonsitue o kucnorax g 1 bu6mmoreka [IOK

' U COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopna. PactBopsr. [Tonsatue 06 5 1 1 bu6mmoreka [JOK

' OCHOBAaHUIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIacChl 1 | 1 bubmuoreka [JOK

) HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837c¢

Hroro no paszneny 30

Pasnean 3. Illepuoanueckuii 3akoH u llepuoguveckasi cucrema xummuieckux 3j1eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
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Xumuyeckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE pPe€aknumn

[Tepuonnueckuii 3aKOH U
31 [Iepnoanueckas cucrema 7 bubnuorexa [JOK
XUMHUYECKUX AemeHToB /1. U. https://m.edsoo.ru/7f41837¢
MenneneeBa. CtpoeHue atoma
XuMudeckasi CBS3b.
3.2 OKI/ICJ‘H/Ie"l(“:eJ'?BH(z)- 3 8 2 bubamorexa [TOK
https://m.edsoo.ru/7f41837¢
BOCCTAHOBHUTEJIbHBIE PEAKIINHI
bu6mmoreka [IOK
Hroro o paszery 15 https://m.edsoo.ru/7f41837¢
PezepBHoe Bpemst 3 bubmorexa [IOK
https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 63 5
[TPOI'PAMME
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9 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3iesioB U TeM undposbie
Ne n/m P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsbl
Pa3nen 1. BemecTBo u XuMnuyeckmne peakuun
1 [ToBTOpenue u yriuyoieHue 3HaHUH 5 1 bubnuorexa [JOK
' OCHOBHBIX Pa3JIeJoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnuoreka [IOK
' peakuui https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS JUCCOIUALIHS. g 1 1 bubnuoreka [IOK
' XUMHUYECKUE PEAKIIMU B pacTBOPaX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznen 2. HeMeTa/JILI M X COeAMHEHHUS
)1 OO6m1ast XxapaKTepUCTUKAa XUMHUUYECKHUX 4 1 bubnunoreka [JOK
' aneMeHToB VIIA-rpynmnbl. ['anorensl https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKUX
3 bubnuoreka [JOK
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XxapaKTepUCTUKA XUMUYECKHX
2.3 anemMeHTOoB VA-Tpynmbl. A3zot, pochop u ux 7 1. bubmmorexa [TOK
' PYIIIBL. ’ p https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XapakTepUCTUKA XUMUYECKHIX
2.4 snemeHToB [VA-rpynmnsl. Yriepon u 8 1 2 bubmmorexa [TOK
' . PYHTIEL. post https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCAMHEHUS
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Hroro no pazgeny 25
Pazgen 3. Merasibl M UX COeIMHEHUSA
bubmmoreka [IOK
1 i 4
3 ObmHe CROKCTBA METAILIOR https-//m.edsoo.ru/7f41a636
bubmmoreka [{OK
. 7 1
3.2 Baxnenmme MeTaJUTBI 1 UX COSTMHEHUS 6 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Paznea 4. Xumusi v oOKpy:Kaomasi cpeia
4.1 BemntecTBa 1 MaTepHuaiisl B )KU3HA YeJIOBEKA 3 bubmorexa HOK
' B P https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpems 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTejibHbIe
padoThI padoTsbI
pecypchl
[Ipenmer xumuu. Poss XuMuu B )KU3HU 1 bubmmoreka [{OK
yenoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c
[TonsiTue 0 MeToax MO3HAHKUS B XUMHH 1 bubmorexa OK
A https://m.edsoo.ru/ff0d227e
[Ipaktrueckas padota Ne 1 «IIpaBumma
paboTHI B TaOOPATOPUH U TIPUEMBI | bubnuoreka [IOK
oOparteHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM
Yuctele BemecTBa 1 cMecu. CriocoObl | bubnuoreka [JOK
pazaeiieHus: cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2
. bu6mmoreka [JOK
«Paznenenne cmeceit (Ha mpumepe 1
- https://m.edsoo.ru/ff0d28c8
OYHCTKU MOBAPEHHOU COJIH)»
bubmuorexka [JOK
ATOMBI 1 MOJIEKYJIbI 1
https://m.edsoo.ru/ff0d2a6¢
XUMHUYECKHUE AIEMEHTbI. 3HAKH 1 bubmuoreka [JOK
(CMMBOJIBI) XUMHYECKUX IIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6mmoreka [JOK
[IpocThie U cIOKHBIE BELIECTBA 1
https://m.edsoo.ru/ff0d2a6¢
ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 bubnuorexa [IOK
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https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTAaBa BEIIECTB.
bubmmoreka [{OK
10 Xummnueckas popmyia. BareHTHOCTD 1
https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHYECKHX JIEMEHTOB
1 OTHOcCHUTENBHAS aTOMHAsI Macca. | bubnuorexa [JOK
OTtHocuTenbHAsE MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHYECKOTO 1 bubmmoreka [{OK
DJIEMEHTA B COCANMHEHUHU https://m.edsoo.ru/ff0d350c
13 KoaunuectBo Bemecrra. MoJib. | bu6moreka [IOK
Momnspras macca https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMHUYECKHE SIBIICHUS. 1 bu6moreka [IOK
XuMuUUecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycioBUs MPOTEKaHUS | bubnuoreka [IOK
XUMHUYECKUX PEaKIni https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. | bubnuoreka [IOK
XUMHUYECKUE YPABHECHUS https://m.edsoo.ru/ff0d3b88
Brrunciienust KoJimuecTBa, MacChl
bu6mmoreka [JOK
17 BEIIECTBA M0 YPABHEHUSIM XUMHUYECKUX 1
. https://m.edsoo.ru/ff0d5708
peakuui
Knaccudukanus XuMUYeCKUX peakiuil
Puican peatdt bubnuoreka [JOK
18 (coenuHEHMS, pPa3JIOKCHUS, 1
https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIoNeaucT. O6o0IIeHne U 1 Bubmmorexa LIOK
I JHCT. Hvl https://m.edsoo.ru/ff0d40c4
cucTeMaTu3alus 3HaHUH
20 KonTtponsnas padora Nel mo teme 1 1 bubnunoreka [JOK
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«BelecTBa 1 XUMHUYECKHUE PEAKLIHI https://m.edsoo.ru/ff0d4290
Bo3ayx — cmech razos. Cocras
bubmmoreka [{OK
21 Bo3ayxa. Kucinopoa — sneMeHT u 1
https://m.edsoo.ru/ff0d448e
npocroe BeuiecTBo. O30H
dusnvecKkrue U XMMHUYeCKHEe CBOMCTBA
22 KHCTI0po/ia (peakliMi OKUCIIEHUS 1 bubnrotexa LIOK
posa \peartt ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsitue 00 oxcuaax
CriocoObl nostyueHust KUCIopo/ia B
bu6moreka [IOK
23 1ab0paToOpUH U MPOMBIIIIIEHHOCTH. 1
https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
TennoBoit a3 ekt xumuueckoin
24 peaKkuu, MOHSITHE O | bubnuoreka [JOK
TEPMOXUMHUYECKOM YPaBHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHJIOTEPMUUECKUX PEAKLIHUIX
TormumBo (HedTh, yroias U METaH).
bu6mmoreka [IOK
25 3arpsi3HEHUE BO3/IyXa, CIOCOOBI €T0 1
https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAILICHUS
[IpakTrueckas pabota Ne 3 o Teme
bu6mmoreka [JOK
26 «ITonmyuenue u coOupaHue KUcaopoaa, 1 1
5 https://m.edsoo.ru/ff0d4ae2
W3Yy4YEHUE €ro CBOMCTBY
7 Bomopoa — snemeHT u ipocToe | bubnuoreka [JOK
BemiecTBo. HaxoxaeHue B nmpupo/ie https://m.edsoo.ru/ff0d4dd0
)% du3nyecKre U XMMUYECKUE CBOMCTBA | bubmuoreka [JOK
Bojopoaa. IIpumenenue Bogopona https://m.edsoo.ru/ff0d4dd0
29 ITonaTre o KUCIOTax MU COJISIX 1 bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
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30 CriocoOsI MmoJTydeHust BOJAOPOIa B ! bubnuorexa [JOK
naboparopun https://m.edsoo.ru/ff0d4dd0
[Ipaktuyeckas padora Ne 4 o reme

bubmmorexa [{OK
31 «Ilonmyuenue u cobupanue Bo0poa, 1 1
. https://m.edsoo.ru/ff0d4{f42
W3y4YEHUE €ro CBOMCTBY

0 MouisipHblii 00BEM ra3oB. 3aKOH | bubnuorexa [JOK
ABoraapo https://m.edsoo.ru/ff0d542¢
Brrunciaenust 00€Ma, KOJIM4YecTBa

bu6moreka [IOK
33 BEILlECTBA Ia3a 10 €ro U3BECTHOMY 1
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIleCTBA WIH 00BEMY
Brruncnenust 00€MOB ra3oB 1Mo
bu6moreka [IOK
34 YPaBHEHUIO PEAKIIUM HA OCHOBE 3aKOHA 1
. . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILIEHUI ra30B

35 dOusnvecKkrue U XMMHUYECKHE CBOMCTBA | bubmuorexa [JOK
BOJbI https://m.edsoo.ru/ff0d587a

36 CoctaB ocHoBaHui. [TonsTue 06 1 bubnuoreka [JOK
WHIUKATOPAX https://m.edsoo.ru/ff0d59e2
Bona kak pactBopurens. HachleHHbIe

bu6mmoreka [JOK
37 Y HEHACBIIIEHHbIE pacTBOPBI. MaccoBast 1
https://m.edsoo.ru/ff0d5b40
JI0JIsI BEILIECTBA B PAaCTBOPE
[IpakTuueckas paborta Ne 5 mo Teme

33 «lIpurotoBneHne pacTBOPOB C 1 1 bubnunoreka [JOK
onpeaesi€HHON MacCOBOM 10Jei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEUIECTBA»

39 KonTtponpHas padota Ne2 o teme | | bubnuoreka [IOK
«Kucnopoa. Bomopon. Boga» https://m.edsoo.ru/ff0d6342
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40 Oxcuppl: cocTaB, KiIaccu(UKaIUs, ! bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tosydyenune u XMMHUYECKUE CBOMCTBA

bubmmorexa [{OK
41 KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX 1
https://m.edsoo.ru/ff0d664e
OKCHJIOB

4 OcHoBaHuUsI: COCTaB, KiIacCHU(pUKAIIHS, | bubmmoreka [IOK
HOMEHKIaTypa https://m.edsoo.ru/ff0d67ca

43 [Tony4yeHne n XUMUYECKUE CBOKCTBA 1 bubnuorexa [JOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca

44 Kucnotsr: cocras, knaccudukanms, 1 bu6moreka [IOK
HOMEHKIaTypa https://m.edsoo.ru/ffOdfee2

45 [Tonydyenne u XuMHUYECKUE CBOMCTBA | bubnuoreka [IOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Comu (cpenHue): HOMEHKIIATypa,

(cp ) P bu6mmoreka [IOK
46 CIIOCOOBI MOTyYEHUS, XUMUYECKHE 1
. https://m.edsoo.ru/00ad9474
CBOMCTBA
[Ipaktrueckas padota Ne 6. Permenue

47 AKCIIEPUMEHTAIBHBIX 33714 110 TEME | 1 bubnuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEUHEHUI

43 ['enernueckas cBsI3p MEXKY KilaccaMHu | bubnuorexa [IOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50

b K

49 O06o01eHre 1 cucTeMaTru3arus 3HaHUH 1 nommorexa I10

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

50 KonTposnpHas padota Ne3 o teme | 1 bubnuoreka [IOK
"OCHOBHBIE KJIACCHI HEOPraHUYECKUX https://m.edsoo.ru/00ad9ela
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coeqrueHuin"
[TepBbIe MOTBITKA KIIACCHPUKAITUU
bubmmoreka [{OK
51 XHUMHUYCECKUX 3JIEMEHTOB. IIoHsATHE O 1
https://m.edsoo.ru/00ad9ffa
rpynnax CXOJHBIX JIEMEHTOB
[Tepuonnueckuii 3aKOH U
bubmmoreka [{OK
52 [Tepuoanueckast cucTeMa XUMHYECKUX 1
https://m.edsoo.ru/00ada52¢c
anemenToB J[. 1. Meneneera
bubmmoreka [IOK
53 Ileproasl, TPYIIIBI, IIOATPYIIIIEI 1
PHOJIBL TPYH APy https://m.edsoo.ru/00ada52¢c
54 Crpoenne atomoB. CocTaB aTOMHBIX 1 bubmuorexa [JOK
anep. N3oTomnsl https://m.edsoo.ru/00ada342
CtpoeHue AIIeKTPOHHBIX 000JI09eK
. bu6mmoreka [IOK
55 aToMOB 3J1IeMeHTOB [leproanueckoit 1
https://m.edsoo.ru/00adabbc
cuctemsl /1. 1. MenaeneeBa
XapakTepucTUKa XMMHUYECKOTO
56 9JIEMEHTA IO ero MOJ0KCHUIO B | bubnuoreka [JOK
[Tepuonnueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Meunpeneena
3navenue [leprnoandeckoro 3akoHa s
57 pa3BuTHUA HayKu U npaktukuy. /1. U. | bubnunorexa [JOK
MeneneeB — yu€HbIi, eAaror u https://m.edsoo.ru/00ada96e
rpak jaHuH
PesepBubiii ypok. O0001IEHNE 1
P P 111 bubmuoreka [JOK
58 cHUcTeMaTH3allus 3HaHUH / 1 1
. https://m.edsoo.ru/00adb33¢c
Bcepoccuiickast mpoBepouHas paboTa
59 KonTponeHas padota Ne4 o teme | | bubnuoreka [IOK
«Ctpoenue aroma. XUMHUYECKas CBA3b) https://m.edsoo.ru/00adb486
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/ Becepoccwuiickas mpoBepodHas padboTa
60 DNEeKTPOOTPUIIATEILHOCTH ATOMOB ! bubnuorexa [JOK
XUMHUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bubmmoreka [{OK
61 HomHasi xumieckas coisp ! https://m.edsoo.ru/00adac34
& KoBanenTnas nossipHas XuMu4eckas | bubnuorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBaneHnTHas HenossipHas XUMUYECKast | bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUCICHUS 1 bubmorexa HOK
https://m.edsoo.ru/00adae28
65 OKHCIUTETHO-BOCCTAHOBUTEIIbHBIC | bubmuorexa [IOK
peakuuu https://m.edsoo.ru/00adb076
66 OKHCIIUTENTN U BOCCTAHOBUTEIH 1 bubmorexa OK
https://m.edsoo.ru/00adb076
PesepBHBIit ypoK. O606£IleHI/Ie u Bu6morexa [IOK
67 cUcTeMaTH3alys 3HaHUH 110 TEME 1
https://m.edsoo.ru/00ad9cb2
«Ctpoenue atoMa. XMMHYECKasi CBA3b)»
68 PeseprubIit ypok. O6001meHNEe 1 1 bubnnoreka [IOK
cUCTEMAaTU3als 3SHAaHUN https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I1O 68 5
[TPOT'PAMME
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9 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE

Ne Mara uudposbie

Tema ypoka Konrpoiasbubie | IlpakTuyeckue
n/n Bcero H3y4eHHusi | oOpa3oBaTeJibHbIE

padoThI padoTsbI
pecypcsbl

[Iepnoanueckuil 3aK0H.

1 [lepuoauueckas cucrema | bubnuorexa [JOK
XUMHUYECKUX AemMeHToB /l. U. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOMCTB XMMHUYECKHUX IJIEMEHTOB 1 Bubnmorexa [IOK

. https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPUOJOB

3 Knaccudukanus 1 HOMEHKIaTypa | bubmuorexa [JOK
HEOPraHU4Y€eCKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Bunpl xuMuueckoil CBSI3U U THUIEI | bu6mmoreka [JOK
KPUCTALUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponbHas padorta Nel o teme

5 «IToBTOpeHue u yriyOneHne 3HaHUI 1 1
OCHOBHBIX Pa3/elIoB Kypca 8 Kiacca

6 Knaccudukanus XuMuaeckux | bubnunorexa [JOK
peakuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTU XUMUYECKOI

bu6mmoreka [JOK
7 peakuuu. [IoHsTHE O TOMOT€HHBIX U 1
https://m.edsoo.ru/00adbe9a
TFeTEPOre€HHbIX PEaKIMIX

g [ToHsATHE O XUMHUYECKOM PAaBHOBECHH. | bubnuoreka [IOK

@DakTOpbl, BIUAIOIINAE HA CKOPOCTh https://m.edsoo.ru/00adc28c
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XUMUYECKON PEAKLUH U MOJI0KEHUE
XUMHUYECKOTO PABHOBECHSI
9 OKHUCIUTETbHO-BOCCTAaHOBUTEIIBHBIC 1 bubmmoreka [{OK
peakuuu https://m.edsoo.ru/00adcade
Teopust SIEKTPONUTHIECKON
10 nccoruanui. CHIbHBIE U cJIa0bIe 1 bubnmorera [TOK
g AT https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HMounrie ypaBHeHUS peakiui 1 bubmorexa HOK
P peartt https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAaHHUH B CBETE IIPEICTABICHUN 1 bubmmorexa [OK
pelt https:/m.edsoo.ru/00add5ds
00 2JIEKTPOJIMTUYECKON JUCCOIHAITIHI
XUMHYeCKHEe CBOMCTBA COJIEH B CBETE
. bu6mmoreka [IOK
13 MpeACTaBICHUI 00 1
. https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUUECKON AUCCOIUALINHT
o bu6 e OK
14 [TonsiTue o ruapoIU3e coieit 1 nosmorexa L
https://m.edsoo.ru/00add9d4
s O06o001IeHNEe U CHCTEMAaTH3aIIHS 1 bubnuorexka [JOK
3HAHUH https://m.edsoo.ru/00addd12
[IpakTuueckas pabora Ne 1.
bubnuoreka [JOK
16 «Pemenune sKcrepuMeHTaIbHbIX 1 1
https://m.edsoo.ru/00addbfa
3agauy
KontpoabHasg padora Ne2 o teme
17 «3neIIZT OJ'H/ITIfLIeCKaH HCCOIHAIIUA 1 1 bubmorexa LIOK
p A IHarnes https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKIIUU B PACTBOPAX)
13 OO11as XxapakTepUCTUKa TaJIOTeHOB. | bubnunoreka [JOK
XHUMHUYECKUE CBOMCTBA HA IIPUMEPE https://m.edsoo.ru/00addfe2
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xJiopa
Xnoposojopoa. CossiHast KUCIIOTA,
. bubnuorexa [JOK
19 XUMHUUYECKHE CBOMCTBA, MOJyYCHUE, 1
https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[IpaxTueckas padota Ne 2 o Teme
20 «[lonydyenue coJITHON KUCIOTHI 1 Il brbnmorexa [TOK
¥ N . ’ https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBONUCTB»
Brruucnenus mo ypaBHeHUSIM
. bubmuorexa [JOK
21 XUMHWYECKNX PEAKIUH, €CIIN OJWH U3 1
https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
2 OO6mrast XxapaKTepUCTHUKA SJIEMEHTOB 1 bubmuorexa [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUN CEPHI.
” Haxoxnenue cepbl U €€ coeTMHEHUI | bu6mmoreka [IOK
B IpupoJie. XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo10pO1, CTPOCHHUE, | bubnnoreka [IOK
(bu3UYeCcCKre 1 XUMUYECKHUE CBOKMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepsl. CepHas KUCIIOTA,
N bubmuoreka [JOK
25 (br3UYecCKre U XUMHUYECKUE CBONCTBA, 1
https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMHUYECKUE PEAKIUH, JIEIKALLNE B
OCHOBE IIPOMBIIIJICHHOTO criocoba
26 MIOJIyYEHUS CEPHOM KUCIIOTHI. | bu6nuoreka [IOK
XHMMHUYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpYXarollel cpeibl COeAMHEHUSIMU
cepbl
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7 Beruncienue MaccoBo# 101U BBIXO/1a | bub6mmorexa [{OK
IIPOAYKTa PEeaKInu https://m.edsoo.ru/00adec8a
OO61rast XxapaKTepUCTUKA SJIEMEHTOB
)3 VA-rpynmsl. A30T, paclipoCTpaHEeHHE | bubnuorexa [JOK
B Npupoje, puznueckue u https://m.edsoo.ru/00adeeab
XUMHUYECKHE CBOMCTBA
AmMuak, ero ¢usnyeckue u
. bubnuorexa [JOK
29 XUMUYECKHE CBOWCTBA, IMOIYYEHUE U 1
https://m.edsoo.ru/00adf004
MIPUMEHEHHE
[IpakTnueckas padota Ne 3 o Teme
30 «IlomyuyeHne aMmmMuaka, U3y4eHHUe ero 1 1 Bubamorexa [IOK
Y U https://m.edsoo.ru/00adf1 80
CBOMCTB»
a1 A3oTHas kucnora, e€ Gpusndeckue u | bubnuoreka [IOK
XUMUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHuE HUTPATOB U COJIEH
aMMOHHSI B KaUeCTBE MUHEPATIbHBIX
. bu6mmoreka [JOK
32 ynoopenuii. XuMuueckoe 1
¥ https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaIoLIe cpeibl
COEIMHEHUSIMU a30Ta
dochop. Oxcun dbochopa (V) u
$op docgopa (V) bubnuoreka [JOK
33 dhochopHas kucioTa, GU3NIECKUE U 1
. https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIyUYeHUE
Hcnonw3oBanue docdaToB B
34 KayecTBE MUHEPAJIbHBIX Y100pEHUH. 1 bubnuoreka [IOK
3arpsi3HEeHUE IPUPOAHON Cpebl https://m.edsoo.ru/00adfc20
dbocdaramu
35 VYrnepon, pacnpocTpaHeHue B 1 bubnmnoreka [JOK
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npupoje, Gu3nIecKkue u XUMHIECKHE https://m.edsoo.ru/00adfd9c
CBOICTBa
Oxcuppl yriaepoaa, ux pusudeckue u
36 XUMHYECKHE CBOMCTBA. | bubmmoreka [{OK
DKOJIOTHYECKHE MTPOOIIEMBI, https://m.edsoo.ru/00adfebe
CBsI3aHHbIE C OKcuJoM yriepoaa (IV)
N bubmmoreka [{OK
37 VYroJibHast KUCOTA U €€ COJn 1 1
https://m.edsoo.ru/00ae006¢
[IpakTnueckas padota Ne 4 o Teme
13 "[TomyueHne yriaekucioro rasa. 1 1 bubnuoreka [IOK
KauecTtBenHnas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027¢
non"
[lepBoHauanbHBIC TIOHATHS 00
bu6mmoreka [IOK
39 OPraHUYECKHUX BEIIECTBAX KAK O 1
https://m.edsoo.ru/00ae054e
COEIMHEHMSX YIiIepo/ia
. bubnuoreka [JOK
40 Kpemuuii u ero coequHeHus 1 1
https://m.edsoo.ru/00ae080a
[Ipaktrueckas padota Ne 5. Permenue
A1 SKCIEPUMEHTAIBHBIX 33]]a4 10 TEME | 1 bubnnoreka [IOK
«BaxHelume HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COCJTUHECHUS»
KounTtponsnas padora Ne3 mo teme
. bubnuoreka [JOK
42 «BaxHelme HeMeTauIbl U UX /. 1
https://m.edsoo.ru/00ae0el 8
COCJTUHEHUS»
OO01as XxapakTepUCTUKA XUMUYECKHX
bu6mmoreka [JOK
43 3JIEMEHTOB — METaJJIOB. 1
https://m.edsoo.ru/00ael103e
Merannuueckas CBsI3b U
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MeTaJUTMYeCcKasi KpUCTaIMuecKast
pemérka. Gu3nyeckre CBOMCTBA
METaJJIOB
XUMHUYECKHE CBOMCTBA METAJIJIOB.
. bubnuorexa [JOK
44 DNEKTPOXUMHUECKUN Psifl 1
. https://m.edsoo.ru/00ael 156
HaIpsHKEHUN METaJIOB
O61ue cnocoObl NOTy4YEeHUS
MeTaiioB. CIutaBel. BerauciieHus 1mo
. bubmuorexa [JOK
45 YPaBHECHUSAM XUMHYECKUX PEAKIAM, 1
https://m.edsoo.ru/00ael 156
€CJIM OJIMH U3 PEareHTOB COJIEPIKHUT
npuMecH
bu6mmoreka [IOK
46 [TonsaTHE O KOPPO3UU METAJLIOB 1 1
https://m.edsoo.ru/00ael1278
bu6mmoreka [IOK
47 Illenounbpie METaJIIbI 1 1
https://m.edsoo.ru/00ael14b2
43 OKcuapl M TUAPOKCUIBI HATPUS U | bubnuorexka [JOK
KaJIus https://m.edsoo.ru/00ael14b2
49 [IlenoyHO3eMENbHBIE METAILIIBI — | bubnuoreka [IOK
KaJIbIIMA U MarHui https://m.edsoo.ru/00ael5e8
. bu6mmoreka [JOK
50 Baxueiiime coequHeHUS KaJIbIUA 1 1
https://m.edsoo.ru/00ael5e8
51 O00011IeHIE U CUCTEMATHU3ALIUS 1
3HAHUU
50 JKEcTKOoCTh BOABI M CIIOCOOBI €& | bu6mmoreka [JOK
yCTpaHEHUS https://m.edsoo.ru/00ae1886
53 IIpaktuyeckas padora Ne 6 o reme | 1 bubnuoreka [IOK
"YKEcTKOCTH BOALI U METOIBI €€ https://m.edsoo.ru/00aelae8
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ycTpaHeHus"
54 N p— | bubmmoreka [IOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOIICTBA OKCHIA U | bubnuorexa [JOK
TUAPOKCHIA https://m.edsoo.ru/00aelc64
56 Weeso | bubmmoreka [{OK
https://m.edsoo.ru/00ae1d86
57 Oxcubl, THAPOKCUIBI U COJTH JKeTie3a | bubnuoreka [JOK
(1) u xenesa (III) https://m.edsoo.ru/00ae35e6
53 O060011eH1e U crucTeMaTnu3alus !
3HAHUHN
[Ipaktrueckas padota Ne 7. Permenue
59 AKCIIEPUMEHTAIBHBIX 337]a4 10 TEME | 1 bubnuoreka [IOK
«BaxHenmme MeTauibl 1 UX https://m.edsoo.ru/00ae3de8
COECTMHEHUS»
Brluucnenus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUHI, €CIIU OJIUH U3
60 peareHTOB JIaH B M30BITKE WIIH | bubnuorexa [JOK
COJEPKUT IpuMecH. Beruucienus https://m.edsoo.ru/00ael 750
MAacCOBOM JIOJIM BBIXOJa IPOIYKTA
peakuumn
61 O00011IeHIE U CUCTEMATU3ALIUS |
3HaHUU
KonTposneHas padota Ne4 o teme
62 «Baxnenmue MeTaJuibl U UX 1 1
COCTMHEHUS»
63 BeniecTsa u marepuaisl B 1 bubnmoreka [JOK
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MMOBCEIHEBHOM KHU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE 1 bubnuorexa [JOK
OKpYXKAIOILLEH Cpebl https://m.edsoo.ru/00ae4270
65 Ponbe xumuu B perieHnn | bubnuorexa [JOK
9KOJIOTMYECKUX MPoOIeM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O6001IEHNE U | bubnuorexa [JOK
CHCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O6001IeHNE U | bubnuoreka [JOK
CHCTEeMaTH3aIus 3HaHUH https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O600m1IeHNE U 1 bubnuoreka [JOK
CHCTeMaTH3aIus 3HaHUH https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68 4 7
ITPOIT'PAMME
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INPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUS

OCHOBHOM

OBPA3OBATEJILHOW MTPOT'PAMMBI

8 KUIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NpeaAMETHBLIC PE3YJbTAaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmMbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1

ITo teme: «IlepBoHaYanbHBIE XUMHUYECKHUE TIOHATHUS»

1.1

pacKpbIBaThb CMBICII OCHOBHBIX XHUMHUYECKUX TIOHSATHH: aToM,
MOJIEKYJIa, XHMHYECKHH DJJIEMEHT, IPOCTOE BEIIECTBO, CIIOKHOE
BEIIECTBO, CMech (OJHOPOJHAsS W HEOJHOPOJHAs), BaJCHTHOCTD,
OTHOCHWTENIbHAsE aTOMHas W MOJICKYJspHas Macca, KOJMYECTBO
BEIIECTBA, MOJIb, MOJIApHAs Macca, MaccoBasl JOJS XHMHUYECKOTO
JJIeMEHTa B COEIMHECHUU, MOJIIPHBIH 00BEM, XUMHUYECKas pEaKius,
KiaccuuKkanus — peakuil:  peakuuu  COCOWHEHHUs,  peaKIuu
paslioKEHUsI, PEaKIUM 3aMEIICHUs, pPeaKIuu oOOMeHa, 3K30- U
SHJOTEPMHUYCCKHE PEAKIIUU, TEIUIOBOM 3(PQeKT peakimuu, pacTBop,

MaccoBasi 10J1s1 BelllecTBa (MPOLIEHTHAs! KOHIIEHTPAIIMsI) B pacTBOPE

1.2

HUILNTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHWMHWYCCKUX MMOHATHH H

IMPUMCHATD 9TU IIOHATHA IIPU OITMCAHHUU BCHICCTB U UX npeBpameHI/Iﬁ

1.3

HCIIOJIb30BATh XHUMHYCCKYIO CHMBOJIMKY JIsI COCTAaBJICHHS (I)OpMyJ'I

BCIICCTB U ypaBHCHI/Iﬁ XHUMHYCCKHUX peaKHI/Iﬁ

1.4

PaCKpPbIBATb CMBICJI 3daKOHOB COXpaHCHUA MacCChbI BCIICCTB,
IMOCTOAHCTBA COCTAaBd, ATOMHO-MOJICKYJISIDHOI'O YYCHHUSA, 3aKOHa

ABoraapo

1.5

ONpCACIIATD BaJICHTHOCTD aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COCAUMHCHUAX

1.6

KJ'IaCCI/I(I)I/IL[I/IpOBaTB XUMHUYCCKHUE DPCaKIUn (HO Yucily U COCTaBy

YYaCTBYIOIIMX B PEaKIMH BELIECTB, 10 TEeIJI0BOMY 3 heKTy)
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1.7

BBIUYHCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYKO MAaccChl

BCIICCTB

1.8

BBIYUCIIATE MACCOBYIO JIOJIIO XMMHYECKOTO 3JIeMEHTa 1o (opmyIe

COCAUHCHMS,

1.9

BBIYUCIIATH MAaCCOBYIO JJOJIIO BCHIECCTBA B PaCTBOPE

1.10

IPUMEHSTh €CTECTBEHHOHAYYHbIE METObl IMO3HAHUS — HAOJIOJCHHE,
U3MEpEHue,  MOJEIMPOBAHHE,  OKCIEPUMEHT  (peaJibHbli U

MBICJIEHHBIH)

ITo Teme: «BaxkHeimme npeaCTaBUTENN HEOPTaHUUECKUX BEILIECTBY

2.1

PaCKpbeIBaTb CMBICII OCHOBHBIX XHUMHUYCCKUX TIOHSTHH: OKCHI,

KHcCj0oTa, OCHOBAaHHUEC, COJIb

2.2

ONpCACIIATE MNMPUHAMIC)KHOCTh BCHICCTB K OHpe)IeHéHHOMy KJ1acCy

coenuHeHu! 1no popMynaam

2.3

KJIaCCU(UIIMPOBATH HEOPraHUYECKUE BEIIECTBA

24

XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XUMHYECKHE CBOWCTBA
BEIIECTB PA3JIMYHBIX KIACCOB, MOATBEP)KIAs ONMCAHHWE IpUMEpaMu

MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEaKIIUii

2.5

IIPOTHO3UPOBATH CBOMCTBA BC€IIECTB B 3aBUCHMOCTH OT HX
Ka4C€CTBCHHOI'0O COCTaBa, BO3MOXXHOCTHU IIPOTCKAHUA XHUMHYCCKUX

npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

ClieIoBaTh MpaBWIaM TMOJb30BAaHUS XUMHUYECKOW TOCyIoil H
nabopaTopHbIM 000pyIOBaHUEM, a TaKXke MpaBuiIaM OOpalleHUs C
BEIIECTBAMH B COOTBETCTBUH C HHCTPYKIMSIMH IO BBIIIOJHEHUIO
71a00PATOPHBIX XUMHYECKUX OMBITOB IO TMOJIYYCHHIO W COOMpaHHIO
ra3o00pa3HbIX BEIIECTB (BOJAOPOAA U KHUCIOPOJA), MPUTOTOBICHUIO
pacTBOPOB C OMNpeAenéHHOW MaccoBOM Jojel  pacTBOPEHHOTO
BEIIECTBA, MJIAHUPOBAThH U MPOBOJUTH XUMUUYECKUE IKCIIEPUMEHTHI 0
pacno3HaBaHUIO PACTBOPOB IIENOYEM M KHUCIOT C MOMOIIBIO

UH/IMKAaTOpOB (JIakMyc, GeHOI(PTaTenH, METUIOPAHXK U APYTHeE)

2.7

IMPOBOIUTD paC‘IéTbI 0 YpaBHCHUIO XHMHUYECKOH pcaknuun

[Io Teme: «llepmommueckunn 3axkoH u Ilepuomgmueckas cucrema
xumuyeckux snemeHToB JI. WM. MengeneeBa. CtpoeHue aTromoB.

Xumudeckas cBI3b. OKHUCIUTEILHO-BOCCTAHOBUTCIILHEIC pCakum»
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3.1

PAaCKpBIBATh CMBICII OCHOBHBIX XUMHUUYCCKUX TTOHATHH: AApPO aroma,
QJIEKTPOHHBIA CJIOM aroma, aToMHas opOuTanb, paauyc aroma,
XUMHUYECKas CBA3b, IOJIIpHAd W HEMOJEIpHAad KOBAJICHTHAsA CBA3b,
JJIEKTPOOTPULATENBHOCTh, HWOHHAsA CBfA3b, HWOH, KAaTHUOH, AaHWOH,

CTCIICHb OKHCJICHUA

3.2

KJIaCCI/I(i)I/IIII/IpOBaTI) XUMHNUYECCKUEC DJICMCHTBI

33

OTIMCBHIBATh W XapakTepu3oBaTh TaOnuuHyto Gopmy I[lepuomamueckoit
CUCTEMBbl XMMMUECKHUX D3JEMEHTOB: pa3Iu4aTh MOHITHUS «TJIaBHAS
noarpynna (Arpymnma)» u «mnobouHas mnoarpynmna (brpymma)y,

«MaJipIe» B «OO0JIbIIIe) Nneprnoabl

3.4

packpbiBaTh cMmbich [lepmogmueckoro 3akona .M. Menpaeneena:
JEMOHCTPUPOBATH TOHUMAHUE MTEPUOJNIECCKON 3aBUCUMOCTH CBOMCTB
XUMHWYECKUX DJJIEMEHTOB OT HX IIOJIOKEHHUSI B Hepnogmqecxoﬁ

CHUCTEMCE

3.5

COOTHOCUTh  O0O3HAYEHHUs, KOTOpblE HMEIOTCS B  TabmuIe
«Tepnogmyeckas cucreMa XUMHUYECKHUX SJIEMEHTOB J.N.
MenneneeBa» ¢ YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMUYECKAX OJJIEMEHTOB (COCTaB W 3apsija  sapa, oOIIee [HCIIo

AJIEKTPOHOB U pacnpeaesieHHue X MO ANEKTPOHHBIM CIIOSIM)

3.6

OIIPpCACIIATD CTCIICHDb OKHMCJICHUSA 9JIEMCHTOB B 6I/IHapHBIX

COCAUHECHUAX

3.7

OIIpCACIIATL BU XUMHYECKOH CBSI3U (KOBaHeHTHaH n I/IOHHaﬂ) B

HCOPraHM4CCKUX COCAMHCHUAX

9 KUIIACC

Kon
NpoBepsieMoro
pe3yJibTara

IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHMs

1

IIo Teme: «BeliecTBo 1 XUMHUYECKas peakuus»

1.1

PacCKpbIBATb CMBICII OCHOBHBIX XHUMHWYCCKUX MMOHSATHIM: pacTBop,
OJICKTPOJIUTBI, HEIJICKTPOJUTBI, JJICKTPOJIUTHYCCKAA AUCCOLUaNns,

pC€akiiuu HOHHOTI'O 06MeHa, KaTajin3aTop, XUMHYCCKOC PABHOBCCHC,
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oOparumble u HeoOpaTUMbIe peaxkuuu,
OKHCITUTETbHOBOCCTAHOBHUTEIIbHBIC peakuuu, OKHUCIIUTEIb,
BOCCTAHOBMTENIb, OKHCICHHE ¥ BOCCTAHOBJIEHHE, aAJUIOTPOIIHS,
aMmpOTEepHOCTh,  XUMHYECKas CBs3b  (KOBAICHTHAs, HWOHHA,
METaJUINYecKasi), KpUCTAJUIMYecKass pemeérka, CIUIaBbl, CKOPOCTh

XUMHUYECKOHN peaKiuu

1.2

HUILNTIOCTPUPOBATHL B3aMMOCBA3b OCHOBHBLIX XHUMHYECKUX MOHATHA W

NPUMCHATH O3TU NOHATUA MPHU OITMCAaHNUU BEUICCTB U UX HpCBpaHIGHI/II\/’I

1.3

COCTaBIIAITh ypPaBHEHUS HJIEKTPOJUTUYECKON IUCCOLMAILMM KHUCIIOT,
LIeJI0Yeld M COJIEH, IOJHBIE U COKPAIIEHHBIC YPABHEHHUs pEaKIMi

MOHHOTO 0OOMEHa

1.4

PaCKpBIBATh CYHIHOCTH OKHCIIHUTCIbHO-BOCCTAHOBUTCIIBHBIX peaKImﬁ

MOCPEACTBOM COCTABJIEHUS SJIEKTPOHHOTO OajaHca ITHUX PeaKIHii

1.5

MPOBOJIUTH PACUETHI IO YPABHEHUIO XMMUYECKON peakInu

ITo Temam: «Hemeramniel M WX cOoeOWMHEHUST» U «MeTamwibl U HX

COCAUHECHUA»

2.1

XapaKTepHU30BaTh (OMUCHIBATH) OOIINE U CTICIIM(PUICCKUE XUMUICCKUE
CBOWMCTBA MPOCTBIX M CIIOKHBIX BEIIECTB, MOJATBEP)KIAs OTHCAHHE
MpUMEpaMH MOJICKYJISIPHBIX U HOHHBIX YPaBHEHHI COOTBETCTBYIOIINX

XUMHUYCCKUX peaKHI/Iﬁ

2.2

COCTABJIATb YpPAaBHCHHA pCaKHHﬁ, MOATBCPKAAOIINX CYIICCTBOBAHUC

TEHETHUYECKOM CBA3U MEXKIAY BEHICCTBAMHU PA3JINYHBIX KJIaCCOB

2.3

IIPOTHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHMH,
BO3MOXHOCTH IPOTCKAHUA XUMHUUYCCKUX HpeBpaH_ICHI/Iﬁ B PA3JIMYHBIX

YCIOBHUAX

24

cleoBaTh MpaBWIaM TMOJB30BAaHUS XUMHUYECKOW TOCyIOod H
1a00paTopHbIM O0OpYIOBAaHUEM, a TAKXKE IMpaBWIaM OOpalleHHs C
BEILIECTBAMU B COOTBETCTBUM C HMHCTPYKUMSIMHU TIO BBIIIOJIHEHHUIO
71a00PATOPHBIX XUMHUYECKUX OIBITOB MO TOJIYYCHUIO M COOUpaHUIO

r33006p33HLIX BCIICCTB (aMMI/IaKa " YIIJICKHUCJIOTO ra3a)

2.5

IMPpOBOAWUTL PCAKIHHU, TMOATBCPIKAAIONINC KauyeCTBEHHBIH COCTaB
PAa3IMYHBIX BCHICCTB: pPACHO3HABATL OIIBITHBIM HYTéM XJiopuna-,

Oopomua, wuoauna,  kapbonar, ¢Qocdar, cumukar, cyabdar,
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TUAPOKCUIUOHBI, KaTUOHBI aMMOHHA, HOHBbI H3YUYCHHBIX MCTAJIJIOB,

IIPUCYTCTBYIOIIUE B BOAHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB

3 [To Teme: «Xumus 1 OKpyxKaromas cpeaa»
11 pacKpbIBaTb CMBICI OCHOBHBIX XuMuuyeckux mnoHarui: IIJIK
' BEILECTBA; KOPPO3Us METAIIIOB
IPUMEHSTh OCHOBHBIE OIEpAlMM MBICIUTEIBHON JESITENIbHOCTH —
aHaJIM3 W CHUHTE3, CpaBHEHHE, OOOOIIECHUE, CHUCTEeMaTH3aIUIO,
32 BBISIBJIEHHE [PUYMHHO-CIEACTBEHHBIX CBSA3€M — [UIsI H3y4EHHUS

CBOWCTB BEIECTB M XUMHUYECKHUX PEAKIMH; €CTECTBEHHOHAYYHbIE
METOJIbI TIO3HAHHWS — HaOI0/IeHne, HW3MEpPEeHHUe, MOJEITUPOBaHUE,

9KCIIEPUMEHT (peaJbHbIA U MBICJICHHBIN)
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IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

HepBOHaLIaJ'II)HI)Ie XUMHNUYCCKHUE ITOHATUA

1.1

[Ipenmer xumun. Poiab XMMHHM B KU3HM Ye€JIOBEKA. XHUMHUS B CHUCTEME HayK.
Tena m BemiecTtBa. PU3MYECKUE CBOWCTBA BEIIECTB. ATperaTHOE COCTOSIHUE

BCIICCTB

1.2

Ilonsitve 0 MeTomax Mmo3HaHus B XUMUH. UncTele BemiecTtBa U cMecu. CocoObl

pa3aeneHus: cMecen

1.3

ATOMBI ¥ MOJIEKYJIBI. XHMHUYECKHE dJIeMEHThl. CHUMBOJIBI XHMHYECKHX

OJICMCHTOB. HpOCTI)Ie " CJIOKHBIC BEIIICCTBA. ATOMHO-MOJ’IeKy.TIHpHOG Y4YC€HUEC

1.4

Xumudeckasi ¢popmyia. BaqeHTHOCT, aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA ~ cocTaBa  BemiectB.  OTHocuTenbHas  aTOMHas — Macca.
OTtHocuTenbHast MOJIeKyJIsipHast Macca. MaccoBas 10Ji1 XUMHUYECKOTO 3JIeMEeHTa

B COCIMHCHUH

1.5

KonnuectBo BemectBa. Monb. MouisipHass Macca. B3auMOCBsI3b KOJIMYECTBA,
Macchl W 4YHCla CTPYKTYPHBIX €OUHHI] BemiectBa. Pacuérel mo Qopmynam

XUMHUYCCKUX COCI[I/IHCHI/Iﬁ

1.6

Ou3nyecKkue U XMMUYECKHE SBICHMS. XUMHUUYECKas peakiusi U e MpPU3HAKHU.
3aK0H COXPAaHEHHS MAcChl BEIIECTB. XUMHUYECKHe ypaBHeHUs. Knaccudukarus

XUMHUYCCKUX peaKHI/Iﬁ (COCI[I/IHCHI/IH, Ppas3JIOKCHUA, 3aMCILICHU A, O6MCHa)

1.7

XUMUYECKUH IKCIEPUMEHT: 3HAKOMCTBO C XUMUYECKOM MOCY0M, C MpaBUIaMu
paboTel B JjabopaTopu¥ W TpuEMaMH OOpalleHHus C JIabopaTOPHBIM
00OpyJIOBaHHEM, H3YYCHHE U OIMCaHUE (HU3MUYECKUX CBOWCTB 0OO0pa3loB
HEOPraHMYECKUX BEIIeCTB, HaOmojeHHe ¢Gu3nYecKux (IJIaBJICHHE BOCKa,
TasHUE JIbJIa, PACTUPAHUE caxapa B CTYIKe, KUIIEHWE W KOHACHCAIUs BOAbI) U
XUMHYECKUX (TOpeHHe CBEeYM, MPOKAIMBAHWE METHOW  MPOBOJIOKH,
B3aMMOJICIICTBHE MeJa C KHUCJIOTOW) SBJICHUH, HAONMIOJEHHE U OIHCAHHE
MPU3HAKOB TMPOTEKAHWS XMMHUYECKUX peakuuid (paszlokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTBI C XJIOPUAOM Oapus, paslIoKeHUe

ruapokcuaa meau(Il) mpu HarpeBaHuu, B3aMMOJIEUCTBHE Kelie3a ¢ PacCTBOPOM




JenapramenT obpa3oBaHust AxMuHHCTpanuy I. ExatepunOypra

MyHHuIHIIaTEHOE aBTOHOMHOE 00111e00pa30BaTeNbHOE YUPeKCHHE CpeHsist o0meodpasoBarenbHas mkona Ne 36 um. MLIT. Onunnosa

620078, r. Exarepun0ypr, yi. Manbimesa, 134 ten. 8(343) 374-02-91,
e-mail: soch36 @eduekb.ru

comu meau(1l), uzyuenue cnocoOoB pazaencHus: cMeceit (C MOMOIIBI0 MarHuTa,
(bunbTpOBaHUE, BHIIAPUBAHME, MUCTWLISAIMS, XpomaTorpadus), MpoBeacHUE
OYUCTKU HOBapeHHOﬁ coJin, Ha6J'IIOIIeHI/IC N OIIMCaHHEC PE3YyJIbTATOB IIPOBCACHUA
OTIbITA, WITIOCTPUPYIOUIETO 3aKOH COXPAaHEHHsI MAacChl, CO3JaHHE MOJIeNei

MOJIEKYII (IIapOCTEPKHEBBIX )

Baxwueline npeacTaBUTeNId HEOPraHUYECKUX BEILIECTB

2.1

Bo3ayx — cmecp razoB. CocraB Bo3ayxa. Kucimopon — anemMeHT m mpoctoe
BemiecTBo. HaxokaeHue Kucimopoaa B Hpupoie, (pu3myeckre M XUMHYECKHE
cBoiictBa (peakuuu ropenus). Oxcunpl. IIpumenenue kuciopona. CrocoObl
MOJy4eHHUs KHCIOpoAa B JabopaTopuu M MpOMBIIUIEHHOCTH. Kpyrosopot

KHcopoa B mpupoae. O30H — alIoTponHast MOAUMUKALIMS KUCIOpOaa

2.2

TemnoBoil a3pPexT XuMUIEeCKOl peakiuy, TEPMOXUMHUYECKUE YPaBHEHHUS, IK30-
U SHJIOTEPMHUYECKHE peakluy. TOIUIMBO: Yroib U MeTaH. 3arpsi3sHEHUE BO3/1yXa,

YCHJICHHE MapHUKOBOTO A (heKTa, pa3pylieHrne 030HOBOTO CIIOs

2.3

Bopopon — anemeHT u mpoctoe BemiectBo. Haxoxaenue Bogopona B MPHPOJE,
¢u3nueckre W XUMHUYECKHE CBOMCTBa, MPUMEHEHHE, CIIOCOObI TOJTyYEHHUS..

Kuciote! 1 conu

24

Monsipabiii 00b€M ra3oB. Pacu€Tel Mo XUMUYECKUM YPaBHEHHSIM

2.5

®duznueckue cBoWcTBa BoAbl. Boma kak  pactBopuTens.  PacTBOpBL
Haceiiiennbie 1 HEeHACHIIEHHBIE PACTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBast oisl  BellecTBa B pacTBope. XHMHUYECKHE CBOWCTBA BOJBI.
OcHoBanusi. Pons pacTBOpoB B MpUpOJEe U B KU3HHU 4denoBeka. Kpyroopot
BOABl B THpUpoJie. 3arps3HeHHEe NpUpoaHbIX BoA. OxpaHa U OYHCTKA

IMIPUPOIHBIX BOJ

2.6

Knaccudukanus nHeopranmdyeckux coeauHenuid. Oxcuapl. Knaccudukarus
OKCHJOB: cojeoOpa3yromue (OCHOBHBIE, KHUCIOTHBIE, amQoTepHble) U
HeconeoOpazyromue. Homenknarypa okcuzoB. dusmueckne W XUMUYECKHE

CBOMCTBA OKCHOB. HonyquI/Ie OKCHI0OB

2.7

OcnoBanus. Kiaccudukanus ocHOBaHMHA: IIETOYM M HEPACTBOPUMBIE
ocHoBaHus. HomeHnknarypa ocHoBaHMN. PU3NYECKHE U XMMHYECKHE CBONCTBA

ocHoBaHui. [loyuenne ocHOBaHMM

2.8

Kucnotel. Knaccupukamus kucinor. Homenknatypa kuciaor. Dusnueckue u

XUMHYECKHE CBOMCTBa KHCIOT. Psan aktmBHocTh MetauioB H.H. bekertosa.
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[Tony4yenue kuciaot

29

Comu. Homenknartypa coneit. @usnueckne W XMMHUYECKHME CBOWCTBA COJICH.

[Tonydyenue coien

2.10

I'enermueckas cBsI3b MCXKAY KiIaCCaMH HCOPraHUYCCKUX COGI{I/IHeHI/Iﬁ

2.11

XHMMHUYECKUN  JKCIIEPUMEHT: KAaYeCTBEHHOE OIPEIEICHUE  COACPKAHUSA
KHCJIOpOJia B BO3AYXE, IOJIydeHHE, COOMpaHue, paclo3HABaHUE U H3ydeHHUE
CBOMCTB KHCJIOpOJia, HAOIIOJEHNE B3aUMOJEHUCTBUS BEIIECTB C KUCIOPOAOM U
yCIIOBUSI BOBHUKHOBEHUS M MpEKpallleHus TopeHus (moxapa), 03HaKOMJIEHHUE C
oOpa3llaMui OKCHJIOB U OIMCAHME HX CBOMCTB, TMOJIydeHUEe, coOupaHue,
pacrio3HaBaHMEe M H3Y4YE€HHE CBOWCTB BOAOpoJa (FOpeHue), B3auMOJEHCTBHE
Bosiopoaa ¢ okcumoMm meau(Il) (Bo3MOKHO MCTIOJIB30BaHUE BUCOMATEPHUAIIOB),
HaOmo/ieHne 00pa3lioB BEIIECTB KOJMYECTBOM | MOJb, HCCIEIOBaHHE
OCOOCHHOCTEl pacTBOPEHHS BELIECTB C PA3IUYHOH PacTBOPUMOCTHIO,
IIPUTOTOBJIEHNE PACTBOPOB C OINPEAEIEHHON MAacCOBOM JOJIEW PaCTBOPEHHOIO
BEIIECTBA, B3aNMOJEMCTBHE BOJABI C MeETaulaMU (HATPUEM M KaJbIUEM)
(BO3MOXXKHO HCIOJIb30BAaHUE BHIEOMATEPUANIOB), OINPEAEICHUE pPAcTBOPOB
KUCIOT M IIeJoYed C MOMOIIbI0 HMHIMKAaTOpOB, HcCileJoBaHuE 00pa3loB
HEOPraHMYeCKUX BELIECTB pPa3JIMYHbIX KJIACCOB, HAOIIOAECHUE W3MEHEHUs
OKpacKd MHJIMKaTOpPOB B pPacTBOpax KHUCIOT M IIEJI0Yed, H3ydyeHHe
B3aumoeicTBusa okcuaa meau(Il) ¢ pacTBopoM cepHON KHCIOTHI, KHUCIOT C
MeTaJulaMH, peakluil HeHTpanu3aluuy, NoJlyyeHle HepacTBOPUMBIX OCHOBAHUH,
BBITECHEHME OJHOTO MeTajyla JpyrMM M3 pacTBOpa COJIM, pEIIeHue
SKCIEpUMEHTAIbHBIX 3a/ad M0 TeMe «BaxHellne Kiacchl HEOPraHWYeCKUX

COEIUHEHUI

[Tepuonnueckuii 3akoH u [lepnoanyeckasi cucreMa XUMUYECKUX AJIEMEHTOB
J.N. Menaeneea. CTpoeHue aToMOB. XUMHUYecKas CBsI3b. OKUCIUTEIHHO-

BOCCTAaHOBHUTCIIbHBIC PCAKIIUHN

3.1

[lepBpie MOMBITKH KIACCUPUKAIMKU XUMHUYECKUX deMeHTOB. [lonstue o
TPYINIax CXOJHBIX AJIEMEHTOB (IIENOYHBbIE M IIEIOYHO3EMENbHbIE METalbl,
TaJIOTeHbI, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yroT amMdoTepHbIE

OKCUIBI U TUAPOKCHUIBI

3.2

[Iepuonnueckuii 3akoH. [lepuoanueckas cucteMa XuMHU4YeCKUX 3ieMeHToB [[. 1.
Menneneena. KopoTkonepuonas " JUTMHHOTIEPUOTHAS (hopMbI

[lepuonnueckort cucremsl xumuueckux oanemeHtoB .M. Menzeneesa.
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Ilepuoasl m rpynmsl. PU3MYECKUH CMBICI HNOPAIKOBOIO HOMEpPA, HOMEPOB

nepruoJa v rpyuIibl 3JICMCHTA

33

Crpoenue atoMoB. CoctaB aToMHbIX sanep. M3oTomnel. Dnexrponbl. CtpoeHue
AJIEKTPOHHBIX 000J04YeK aroMoB TMepBbIX 20 XHUMHYECKHX DIIEMEHTOB
[Iepnognueckoit cucremsl .M. MenneneeBa. XapakTepucTuka XMMHUYECKOTO

3JIEMEHTA 1O €ro nojoxeHuro B [lepuoanueckoii cucreme [I.11. MenneneeBa

34

3aKOHOMEPHOCTH HM3MEHEHUsl paJuyca aTrOMOB XHMHUYECKUX 3JIEMEHTOB,
METAUIMYECKUX M HEMETAIUIMYECKUX CBOWCTB IO TpyNmaM MU IEepUOAaM.
3nauenue [lepumonnyeckoro 3akoHa u [leproanueckoil CUCTEMbl XUMHUYECKHX
3JIEMEHTOB ISl pa3BUTHS HaykKd M npaktuku. .M. MenneneeB — y4€Hbli U

IpakIaHUH

3.5

Xumudeckass cBsizb. KoBanmeHTHas (modsipHAsT W HEMOJSpHAsi)  CBSI3b.

SHGKTPOOTPI/IHaTeJ'IBHOCTI) XUMHYECKUX dJIeMeHTOB. MloHHas CBI3b

3.6

Crenenb okucieHus. OKUCIUTEIHOBOCCTAHOBUTENbHBIE peakuuu. [Iponecchr

OKHCJICHHS B BOCCTaHOBJIEHUs. OKUCINUTENN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUN HKCHEPUMEHT: H3y4eHHE O0OpaslioB BEIIECTB METAIIOB U
HEMETAJJIOB, B3aMMOJEMCTBHE THUIPOKCHIA LHWHKA C PAacTBOpaMH KHUCIOT M
1iesIovei, MpOBEJCHUE OMBITOB, WUTIOCTPUPYIOUIUX MPUMEPHl OKUCIUTENIbHO-

BOCCTaHOBUTEJIBHBIX peakiuil (ropeHue, peakluu pa3iokKeHUsl, COSTUHEHUS)

9 KUIIACC

Kon

IIpoBepsieMblii 3JieMeHT coIepKaHUs

BeniecTBo n xuMuueckas pcaKnuusi. HOBTOpeHI/Ie

1.1

Ilepuonnueckuit 3akoH. [lepuoauueckast cucteMa XuMUYeCKuX 3neMeHToB J[. M.
MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHHWHM CBOMCTB
XUMHUYECKHUX DJIEMEHTOB TEPBBIX TPEX TMEPHOJOB, KM, KalblUs U MX
COCIMHEHUN B COOTBETCTBHUU C IIOJIOKEHUEM HIIEMEHTOB B llepmoanueckoi

CUCTEMC U CTPOCHUEM UX aTOMOB

1.2

CTpOGHI/Ie BEIIIECTBA: BHUJbl XHMHUYECKOW CBSI3H. THIIBI KPpUCTAITNINYCCKUX
peH_IéTOK, 3aBHCHUMOCTh CBOMCTB BEIIECTBA OT THUIIA KpHCTaHHquCKOﬁ peI_HéTKI/I
U BHUJA XMMHYECKOU CBS3U. KJ'IaCCI/I(I)I/IKaI_II/ISI U HOMCHKJIATYpa HCOPraHNUYCCKUX

BCIICCTB (Me)K,[[yHapOI[Haﬂ u TpI/IBI/IaJ'IBHaSI). XUMHYECKHE CBOMCTBa BCIICCTB,
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OTHOCAIIHNXCA K  pa3jiInuHbIM Ki1accaM HCOPraHN4YCCKUX COGI[PIHGHI/Iﬁ,

TCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCIICCTB

1.3

Knaccugukamms XuMUYeCKUX peakIuid 10 Pa3u4HbIM MPU3HAKaM (TI0 YUCITy U
COCTaBy YyYacTBYIOIIMX B pEAKIMH BEIIECTB, MO TeIwioBoMy 3¢ddekry, mo
U3MEHEHHIO CTETNICHEeH OKHCICHHS XMMHUYECKHX 3JEMEHTOB, MO0 0OpaTHMMOCTH,
M0 y4aCTHIO Karajausaropa). OK30- H  DJHIOTEPMUYECKHE  PpEaKIIHH,

TCPMOXUMHUYCCKUEC YPABHCHUA. Ilousrue o CKOpPOCTH XUMHYICCKOM peakuuu

1.4

[TonsitTne 06 oOpaTUMbIX U HEOOpATUMBIX XMUMHUYECKUX peakuusx. [lonstue o
TOMOT€HHBIX M IeTepOreHHbIX peakiusax. [loHaTne o XumMuyeckoM paBHOBECHUHU.
@akTophl, BIUAIOIINE HA CKOPOCTh XUMHUYECKOW pEaKkUUU U TOJI0KEHHE

XHUMHUYECKOTO PaBHOBCCHUSA

1.5

OKHCIINTENBHO-BOCCTAHOBUTEIBHBIE peakuuu, AJIEKTPOHHBIN OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHON  peakuuu. CocTaBiieHue  ypaBHEHH
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMN € HCIOJIB30BAHMEM METOJA

9JIEKTPOHHOTO OajaHca

1.6

Teopust NMEKTPOJUTUIECKON AUCCOIUALIMHU. DJIEKTPOJUTHI U HEAITEKTPOIUTHI.
Karnonsl, annonsl. MexaHu3M TUCCOLMALMU BEIIECTB C Pa3IMYHBIMU BUIAMHU
xumuueckoi cBszu. CreneHs auccounanuu. CUIbHBIE U cla0ble 3JIEKTPOJIHUTHI.
Peakun nonHOTO OOMEHa. YCIIOBHSI MPOTEKAHMS PEAKIMA MOHHOTO OOMEHa,
MOJIHBIE U COKpauléHHbIe HOHHbIE ypaBHEeHMsI peakuuid. CBOHCTBa KHUCIOT,
OCHOBAaHMH ¥ COJEHM B CBETE TMPEACTABICHHH 00 JJICKTPOJUTHYCCKOU

nuccormanuu. KauecTBeHHbIe peakiiuu Ha HOHBL. [ToHsATHE 0 THapOIN3e comeit

1.7

XUMHAYECKUH OKCIICPUMCHT. O3HAKOMJICHUEC C MOJCIISIMHU KPUCTATTIMYCCKHUX
peHléTOK HCOPraHM4YCCKUX BCIICCTB — MCTAJIOB WU HCMCTAJIJIOB (rpa(bI/ITa n
anMasa), CJIOKHBIX BCHICCTB (XJ'IOpI/II[a HanI/ISI); HCCICAOBAaHHUC 3aBHCHMOCTH
CKOpPOCTHU XUMHYECKOU p€akuun OT BO3,I(€I>1CTBH$I Ppa3 IMYHbIX (baKTOpOB;
HCCIICAJOBAHUC QJICKTPOIIPOBOAHOCTH pacTBOpPOB BCIIICCTB, Imponecca
JucConranun  KHUCJIOT, menoyer U coneu (BO3MO)KHO HUCIIOJB30BaHHUC
BI/I,Z[eOMaTepI/IaJ'IOB); MMpOBCACHUC  OIIBITOB, HWIIOCTPHUPYIOIIUX  IIPU3HAKU
ITPOTCKAHUA peaKHHI’I HOHHOTO0 OOMEHa (O6pa3OBaHI/Ie ocCaakKa, BbIACJICHUC I'a3a,
O6paSOBaHI/Ie BOI[H); OIIBITOB, HWJUIIOCTPUPYIOIIUX HNPUMCPBI OKHUCIUTCIIBHO-
BOCCTAHOBHTCIIbHBIX peaKHI/Iﬁ (I‘OpeHI/IC, pCaKknn pa3jIOKCHUA, COCI[I/IHCHI/IH);
PacCnmo3HaBaHUC HCOPraHNUCCKUX BCIICCTB C IMOMOIIBIO KAaYCCTBCHHBIX peaKuHﬁ

Ha MOHBI; PCIICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4
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Hemeranns u ux COCIUHCHUA

2.1

OOmass xapakTepucTuka raiaoreHoB. (OCOOCHHOCTH CTPOEHUS aTOMOB,
XapakTepHbIe CTerneHu okuciaeHus. CTpoeHne u GU3NIecKrue CBOMCTBA MPOCTHIX
BEUIECTB — TaJIOTEHOB. XHMHUYECKHE CBOMCTBA Ha MpuUMEpe Xjiopa
(B3auMozelicTBUE € MeTajllaMH, HEMETaJUIaMH, IesodaMu). XJIOpPOBOJIOPOA.
ConsiHast KMCIIOTa, XUMUYECKUE CBOWCTBA, MOJIy4Y€HUE, puMeHeHue. JlelictBue
XJIOpa ¥ XJIOPOBOAOPOJA Ha OpPraHU3M uelloBeKa. BakHelmme XJIOpUIbl U UX

HAXOXJEHUE B IPUPOJIE

2.2

OObmas xapaxkrtepuctuka s1eMeHTOB VIA-rpynmnbl. OcoOEHHOCTH CTPOEHHS
aTOMOB, XapaKTepHble cTeneHu okuciaeHus. CTpoeHne U pU3nvecKue CBOICTBa
MPOCTBIX BEHIECTB — KHUCJIOpPOJa M cepbl. AJUIOTpPONHBbIE MOAU(UKALNH
KUCJIOpOJila U cepbl. XUMHUYECKUEe cBOMCTBa cepbl. CepoBOJIOPOJ, CTPOEHUE,
(1)1/131/1%01(1/16 A XAMHYECKHE CBOMCTBA. OKCI/I)II)I CEPbl KaK MPCACTAaBUTCIIN
KHCJIOTHBIX OKCHIOB. CepHaﬂ KHCJI0Ta, (1)I/ISI/ILIGCKI/IG M XAMHYECKHE CBOMCTBa
(oOmuMe Kak MpefcTaBUTENs Kiacca KHUCIOT U crenuduueckue). XuMUUYECKHe
peakuuu, Jexalue B OCHOBE MPOMBIIUIEHHOTO CIOco0a IMOJy4eHHUs CepHOMN
kuciaoTel. [Ipumenenue. Coiau CEpHOM KHCIOTHI, KAUECTBEHHAs PEAKIUs HaA
cynb(dar-noH. Haxoxmenne cepsl U €€ COCIMHEHWH B MPUPOJC. XUMHUUECKOE
3arpsi3HEHUE OKPYXaloIlel Cpeapl COeNMHEHUSMH cepbl (KUCIOTHBIE JOKIH,

3arpsi3HeHUE BO3AyXa U BOJOEMOB), CHOCOOBI €ro MpeI0TBPAaIleHuUs

2.3

OO0mrass xapakTepucTHKa 3JeMEHTOB VA-rpynnbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTETIEHN OKUCIEHUA. A30T, pacpoCTpaHEHUE B IPUPO/IE,
¢dbuznueckue U xuMH4eckue cBoiictBa. Kpyrosopot azorta B mpupojie. AMMHUAK,
ero (u3uMveckre M XMMUYECKUE CBOMCTBA, MOJy4deHHe M mpumeHneHue. Conu
aMMOHHMs, UX (U3NYECKUE U XUMHUYECKUE CBOMCTBA, TPUMEHEHHE.
KauecTBeHHas peakiusi Ha MOHBI aMMOHHS. A30THasi KUCIIOTa, €€ MOoJIydeHHe,
¢dusznueckne U XUMHUYECKHE CBOICTBa (00IIME KaK MpeICcTaBUTENs Kiacca
KUCIOT U crnenuduueckue). Mcnomp3oBaHue HUTPATOB M COJIEH aMMOHHS B
KayecTBe MUHEPAIIbHBIX yIOOpeHMil. XUMUYEeCcKoe 3arps3HEHHe OKpYXKarolleH
CpeIbl COeTMHEHUSIMU a30Ta (KUCIOTHBIE JOXKIH, 3arPS3HEHHE BO3AyXa, MOYBBI

1 BOJOEMOB)

24

®docdop, amnorponHsle Mogudukanuuu (pocdopa, puznveckue U XUMHUUECKUE
cBoiictBa. Okcug docdopa(V) u docdopHas kucinora, QuU3MUECKHE U

XUMHUYCCKHEC CBOﬁCTBa, MOJIy4YCHHUC. Hcnonp3oBanue (bOC(baTOB B KaydC€CTBC
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MUHEPAIBHBIX YI00peHHit

2.5

OOmast xapakrepuctuka s31eMeHToB I[VA-rpynmel. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpPHBIE CTETIEHW OKUCICHUS. YTJIEepoJ, aJUIOTPOIHBIC
MoOIUGUKAIMK, PAcIpOCTpaHEHHE B MPHpPoJe, (U3NYECKUE M XUMHUYECKUE
cBoiictBa. AncopOims. KpyroBopot yriepona B npupoje. OKCHIBI yriepoaa,
X (U3NYECKHe M XUMHUYECKHE CBOICTBA, JCHCTBHE Ha XUBBIC OPraHU3MBI,
MOJTydeHNE U TIPUMEHEHHUE. DKOJOTHYECKHE MPOOIEMBI, CBSI3aHHBIE C OKCHIOM
yraepona(IV); rumoresa rio0anbHOrO TMOTETUICHHWS] KIWMAaTta;, MapHUKOBBIN
abdext. VYrompHas kuciaora U €€ coiM, UX (UMYECKHE W XUMUUYECKUE
CBOWCTBa, MOJyYEeHHE W TpUMeHeHue. KadecTBeHHas peakiusi Ha KapOoHaT-
noHbl. Mcnonp3oBanne KapOOHATOB B OBITY, MEAWIIMHE, MPOMBIIUICHHOCTH U

CEJILCKOM XO3IUCTBE

2.6

HepBOHaLIaJ'IBHI)Ie MOHATHS 00 OpraHN4YeCKUX BCHICCTBAX KaK O COCIAUMHCHHAX
yriepojga (MeTaH, 3TaH, STHWJEH, AaleTWIEH, 3TaHOJ, TJMLEPHH, YKCYCHas
kucnota). VX cocraB u xummueckoe crpoenue. [lonstue o Ouonormuecku
BAXXHBIX BEIIECTBAX: XHUpax, Oelkax, YriaeBoJaXx — M HMX POJIM B KHU3HU
4ejoBeka. MaTepualbHOE€ €IMHCTBO OPraHMYeCKMX UM HEOPraHMYecKUX

COEeIUHEHNN

2.7

Kpemuwuii, ero ¢usnueckne M XUMHUYECKHE CBOMCTBA, TOJydeHHUE U
npumenenue. CoenuHeHuss KpemHHsl B npupoze. OOmume mpenctaBieHus 00
okcunie kpemMHusA(IV) u kpeMHreBou kuciiote. CHIMKATHI, KX MCIOJb30BaHUE B
ObITY, METUIIMHE, MPOMBIIUIEHHOCTUA. BaxkHelme cTpoutenbHble MaTepUarbl:
KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. [Ipobiembr OGe3o0macHOTrO

HCIIOJIb30BAaHUA CTPOUTCIIbHBIX MAaTCPUAJIOB B HOBCGﬂHCBHOﬁ KHU3HHU

2.8

XUMHYECKUM SKCIICPUMCHT:. H3Yy4YCHUC 06pa3u0B HCOPraHNYCCKUX BCIICCTB,
CBOMCTB COJISTHOM KHCJIOTBI; IMPOBCACHUC KAYCCTBCHHDBIX peaKuHﬁ Ha XJIOpHUI-
HOHBbI H Ha6J'IIOI[€HI/IC INPHU3HAKOB HX IIPOTCKAHMHA, OIIbBITBI, OTPAXAarOIIHEC
(1)I/ISI/I‘IGCKI/I6 M XMMHYECKHE CBOMCTBA TaJIOTEHOB M UX COCIUHECHUMN (BO3MO)KHO
HCIIOJIb30BAHUC BI/IIICOMaTepI/IaJ'IOB); O3HAKOMJICHUEC C 06pa3uaMH XJIOpUAOB
(raJ'IOFeHI/I,[[OB); O3HAaKOMJICHUE C O6p33].IaMI/I CCPbBI " €€ COEOUHEHHSIMU
(BOSMO)KHO HUCIIOJIb30BaHUC BI/II[COMaTepI/IaJ'IOB); Ha6J'IIO,Z[eHI/Ie mnmponecca
O6YFJ'II/IBaHI/I$I caxapa Ion JefcTBUEM KOHHeHTpHpOBaHHOﬁ CGpHOfI KHUCJIOTBI,
HU3YUCHUC XUMHUYCCKUX CBOMCTB pa36aBneHH0171 cepHoﬁ KHCJIOTBI, ITPOBCACHUC

KauyeCTBEHHOM pCaKkiuu Ha CyJIB(I)aT—I/IOH )51 Ha6J'IIO)IeHI/Ie IIpHU3HaKa eé
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MPOTEKAHUSI; O3HAKOMIICHUE ¢ (PH3UIECKIMH CBOMCTBaMH a30Ta, pochopa u ux
COeMHEHUH (BO3MOXKHO HCIOJb30BaHUE BHJICOMATEpUANIOB), OOpaszlaMu
a30THBIX U (OCPOPHBIX YIOOpEHUH; MOMydCHHE, COOUpaHKe, PACIIO3HABAHUE H
M3yYeHUE CBOMCTB aMMHaKa; IMPOBEJECHHWE KAueCTBEHHBIX DPEAKIMA Ha HOH
aMmMoHMsT ®  (Qochar-MOH W HU3YYCHHE TPU3HAKOB WX TIPOTCKAHUS,
B3aUMOJICCTBHE KOHIIEHTPUPOBAHHOM a30THOM KUCIOTHI C MEbI0 (BO3MOKHO
WCIIOJIb30BAHME BMJIEOMATEpPUANIOB); HM3YyUYEHUE MOJENeH KpPUCTAJUIMYECKUX
pemérok anMasa, rpaduTa, (Qy/uUIepeHa; O3HAKOMJIEHHE C IPOIECCOM
aZIcopOITMu PAacCTBOPEHHBIX BEIECTB AKTUBHPOBAHHBIM YIVIEM U YCTPONCTBOM
MPOTUBOTa3a; MOJIydeHUE, coOMpaHHe, paclo3HAaBAaHUE W M3YYEHHE CBOICTB
YIIEKUCIIOTO Ta3a; MPOBEJACHHUE KAueCTBEHHBIX peakluuii Ha KapOoHAT- U
CUJIMKAT-UOHBI W W3y4eHWE TMPU3HAKOB WX TNPOTEKAHHS; O3HAKOMIICHHE C
MPOAYKIIMEH CHJIMKATHOW MPOMBINIJIEHHOCTH; PEIICHHE JKCIEePUMEHTaTbHBIX

3a7a4 1o TeMe «BaxkHelmue HeMEeTaIUILI U UX COSTUHEHU)

Merannsl 1 ux COCIMHCHU A

3.1

OO01ast XapaKTepUCTHKA XMMUYECKHUX AJIEMEHTOB — METAJVIOB HA OCHOBAHUU UX
nojioxkeHus B llepuogmyeckoil cucTteMe XUMHYECKUX dnemeHToB J[.H.
MenneneeBa u ctpoeHust atTomMmoB. CTpoeHHe MeTauioB. MeTtannyeckas CBsI3b U
MeTajyinyeckasl ~KpUCTa/sinyeckass pemérka. DJNEeKTPOXUMUYECKUH  pAfl

HaHpH)KeHI/Iﬁ MCTAlJIIOB

3.2

OuznyecKkue U XUMHYECKUE CBOMCTBA MeTayioB. O0Iue crnocoObl MOTydeHUs
MeTaysioB. [loHsTHE O KOPPO3UU METAJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CruiaBsl (CTalb, 4YyryH, JIOPAIOMUHUM, OpOH3a) U UX IPUMEHEHUE B

6LITy " ITPOMBIIIJIICHHOCTH

3.3

[Menouynsle MeTaluibl: MmojiokeHue B llepuonnyeckoil cucTeMe XUMUYECKUX
anemeHnToB /[.J. MeHneneeBa; cTpoeHre MX aTOMOB; HaX0JIEHUE B MPUPOJIE.
duznyeckue 1 XUMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanusi). OKCHIIBI U
TUAPOKCUABI HaTpus U Kanuda. [IpuMeHeHHe IIeTOYHBIX METAUIOB M HX

COEIMHEHUN

34

[[lenoyno3eMenbHBIE  META/UIBI MarHuii ©M  KajdbUi: MOJOXEHHE B
[Iepuonnueckoi cucreme xuMuueckux anemMeHToB JI.11. MenneneeBa; ctpoeHue
X aTOMOB; HaxOXJeHHEe B npupone. Pu3nueckne U XUMHUYECKUE CBOWCTBA
MarHusi U Kanplius. BakHeimne coequHEeHHs] Kanblus (OKCHUI, THIAPOKCHI,

comn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ yCTpaHEHU S
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3.5

Amomunmii: nonoxkenue B Ilepuoguueckoil cucTeMe XMMHYECKHUX 3IIEMEHTOB
JI.1. MenneneeBa;, cTpoeHHE aTroma; HaxoxkzAeHUe B npupone. Pusznyeckue u
XUMHUYECKHAE CBOMCTBA AOMHUHUS. AM(DOTEpHBIE CBOMCTBA OKCHJIA M THIPOKCHIA

AJITFOMHUHUA

3.6

Kenezo: nonoxenue B [lepuoanueckor cucreme XuMH4ecKux annemeHToB .M.
MeHeneeBa; CTpPOCHHE aTOMa; HaxOXKJIeHHe B npupone. DPusuueckue u
XMMHUYECKHE CBOMCTBa xeneza. OKcuapl, TUApokcuisl U conu kenesa(ll) u

xene3a(Ill), ux coctas, cBOMCTBA U MOTyYECHHE

3.7

XUMHUYECKUH SKCIIEPUMEHT: 03HAKOMJIEHHE C 00pa3iaMi METaJUIOB U CILIABOB,
X (DU3MYECKMMH CBOWCTBAMH, W3YUCHHE PE3YyJIbTaTOB KOPPO3HH METAIIOB
(BO3MOXHO HCTIOJTh30BaHUE BHJICOMATEPHAIIOB), ocoOeHHoCTeH
B3aMMOJICHCTBUSI OKCHJAQ KalblUs W HATpusl C BOJOM  (BO3MOXKHO
WCIIOJIb30BaHNE BHUICOMATEPHAJIOB); HCCIICJIOBAaHUE CBOWMCTB >KECTKOW BOJIBI;
mporiecca TOPEHHWsS JKenlme3a B KHCIOpoae (BO3MOXKHO — HCIOJIB30BaHHE
BHJIEOMATEpPHUANIOB); NMPU3HAKOB MPOTEKaHHUs] KAaUYECTBEHHBIX PEaKIUi Ha HOHBI
(Marnus, xanbius, amoMuHMs, nuHKa, skenesa(Il) w sxemeza(Ill), memm(ID);
HaOJIO/ICHUE M ONMCAaHKWE MPOIIECCOB OKpAIIMBAHMS TUIAMEHU MOHAMH HATpPHS,
Kaqusi W Kamblus  (BOBMOXKHO — WCHOJIB30BaHWUE  BHICOMATEPHAIIOB);
uccieoBaHue aM(OTEPHBIX CBOWCTB THUIAPOKCHIA ATIOMHUHHS W THUIPOKCHIA
IIMHKA; PEIICHNE YKCIIEPUMEHTAIBHBIX 33a71a4 10 TeMe «BaxkHele MeTaibl 1

HUX COCIUHCHUS

XUMHUSA U OKpYy>Karolas cpeaa

4.1

Hosrie MaT€puajlbl U TECXHOJIOTHU. Bemecma U MaTcpualibl B HOBCCHHGBHOﬁ
J)KU3HU YelloBeka. XUMUS U 310POBLE. be3onacHoe ucnonab30BaHME BEIIECTB U
XHUMHNYCCKHX peaKuHﬁ B GBITy. HepBaH IoMouib NIpu XUMHYCCKUX OXKOrax H

OTpaBJICHUAX

4.2

OCHOBBI ~ DKOJOTMYECKOM  TpaMOTHOCTH.  XHMHYECKOE  3arps3HEHHE
okpyxaromeit cpenst [IJIK. Poms XuMuu B pelieHUH SKOJIOTUYECKUX MPOOIEM.
[IpupoaHble MCTOYHHUKH YTIEBOAOPOAOB (Yroiib, MPUPOIHBIA Ta3, HEPTh),

IMPOAYKTHI UX nepepa60TI<H, HX pOJIb B 6BITy " TPOMBIINIJIICHHOCTH

4.3

XHUMHUYECKUN OKCIICPUMCHT: U3YUCHUC 06p83HOB MaTepuaioB (CTGKJ’IO, CIIJIaBbI

MCTAJIJIOB, IOJIUMEPHBIC MaTepI/IaJIBI)
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MPOBEPSIEMBIE HA OI'D 11O XUMUU TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpedoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0a30BOr0 YPOBHSI 0CBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOI
NporpaMMbl OCHOBHOI0 0011ero odopa3zopanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O TI03HABAEMOCTH SBJICHUH MPUPOJbI, MOHUMAHHE OOBEKTHUBHOU
3HAYUMOCTH OCHOB XMMHUYECKOW HayKH Kak 00JaCTH COBPEMEHHOIO
€CTECTBO3HAHMsI, KOMIIOHEHTa OOLIed KyIbTypbl M MNpPaKTHUYECKON
JeATEIbHOCTH YEJIOBEKAa B YCIOBUSAX COBPEMEHHOIO OOIIECTBa;

IIOHUMAHHUE MECTAa XUMUHN CPEAN APYIUX €CTCCTBEHHBIX HAYK

1.2

0 HAYYHBIX MCTOJaX IMO3HAHWA, B TOM YHUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPETUYCCKHUX MCTOAAaX HCCICAOBAHUA BCIICCTB W HU3YUYCHUIA
XUMHUYCCKUX peaKuHﬁ; YMCHHE HCIIOJIB30BaTh MOJCIIN JJIA

00BICHEHHS CTPOCHUSA aTOMOB U MOJICKYII

1.3

o ctepax npodecCHOHATBFHON AEITEIbHOCTH, CBI3aHHBIX C XUMHEH U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMM Ha JOCTHKEHUSX
XMMHYECKON HayKd, YTO MO3BOJIMUT OOYYaroIIMMCS paccMaTpuBaTh
XUMHIO Kak cepy cBoelt Oyayiieit npodeccuoHanbHON AeSITeTbHOCTH
W cIeNaTh OCO3HAHHBIM BBIOOp XMMHM KakK MPO(UIBHOrO MpeaMeTra

IIpH Mepexojie Ha yPOBEHb CPeHEro 001iero oopazoBaHus

Bnangenue CHCTEMOM XUMHYECKUX 3HaHHH H YMCHHEC IIPUMCHATH

CUCTCMY XUMHNYCCKUX 3HaHPII>i, KOTOpas BKIOYACT:

2.1

BOKHCHIINE XHMHYCCKUE IIOHATHS: XUMUYCCKHAM DIIEMEHT, aToM,
MOJIEKyJIa, BEUIECTBO, MPOCTOE M CIOXKHOE BEIEeCTBO, OJHOPOIHAS U
HEOJIHOPOJHAs CMECh, OTHOCUTEJIbHBIE AaTOMHasi M MOJIEKYJIApHas
Macchl, KOJMYECTBO BEILECTBA, MOJb, MOJIIpHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHCIOTa, OCHOBaHHE, CONb (CpemHss), XUMHYecKas
peakuusi, peaklUd COCIUHEHUs, pPEeaKUUu pas3sIoKEHUs, pPEaKIHH
3aMEIIeHUs, Peakiii OOMEeHa, TeIrUIoBOi A (EeKT peakiuu, SK30- U

OHAOTCPMHUYCCKHUEC PpPCAKIUH, PACTBOP, MACCOBasA OOJISI XUMHUYCCKOI'O
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3JIEMEHTA B COEJMHEHUH, MaccoBasi J0JI U MPOLEHTHAs KOHLEHTPALUs
BEILIECTBA B PACTBOPE, AIPO aTOMA, SJIEKTPOHHBINA CJIOM aTOMa, aTOMHAast
opburanb, paadyc aToMa, BAJEHTHOCTb, CTENEHb OKHCIICHUS,
XMMUYECKAs! CBS3b, JIEKTPOOTPULIATEILHOCTb, MOJIIPHAS U HEMOJISIpHAs
KOBQJIEHTHass  CBSI3b, MOHHAs  CBSI3b, METAJJIMYECKas  CBA3b,
KpUCTANIMYECKass pelérka (aToMHas, WOHHas, MeTauInyecKasi,
MOJIEKYJISIpHasl), MOH, KaTUOH, aHWOH, 3JIEKTPOJUT U HEDJIEKTPOJIUT,
JNEKTPOJIUTHYECKAs] JTUCCOLMAlMsl, pPEaKIMh HOHHOrO0 OOMEHa,
OKHUCIIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIUM,  OKUCIUTENIb U
BOCCTAHOBHTEJb, OKHUCIEHHE M  BOCCTAHOBIIEHHE, AJIEKTPOJIM3,
XMMHUYECKOE paBHOBeCHE, OOpaTHMble M HEOOpaTUMbIE peaKiuHu,
CKOPOCTh XUMHYECKOW peakumu, Katanuszarop, IIJIK, xkopposus

METAJIJIOB, CIIJIaBbI

2.2

OCHOBOIIOJIATAIOINE 3aKOHBI XHMHH: 3aKOH COXPAaHEHUSI MacChl,
nepuoanueckuid 3akoH JI.MI. MeHneneeBa, 3aKOH TMOCTOSIHCTBA

COCTaBa, 3aKOH ABOTraJpo

2.3

TEOPUU  XUMHUHU: aTOMHO-MOJIEKYJIsIpHast Teopus, Teopus

AIEKTPOJUTUYECKON JUCCOIHAITIT

Brnanenne ocHoBaMu XMMHUYECKOW TPAMOTHOCTH, BKITFOUAIOIIEH

3.1

YMEHUE MPaBUIBHO UCIIOIh30BATh H3yYCHHBIC BEIIECTBA M MAaTEPUAIIBI
(B TOM uYHuClle MHUHEpalbHBIC YHAOOpPEHHs, METAUIBI M CIUIABHI,
MPOJYKTHl TIepepadOTKA MPUPOIHBIX HCTOYHHUKOB YIIICBOJIOPOJIOB
(yrns, mpupomHoro raza, HeTH) B OBITY, CEIBCKOM XO3SHCTBE, HA
MPOU3BOJICTBE M MOHUMaHHE 3HAUEHUs >KUPOB, OCNKOB, YrJIE€BOJIOB
JUI OpraHM3Ma YeloBeKa; YMEHUE IPOTrHO3UPOBATh BIHSHHUE BEIIECTB

U XUMHUYCCKHUX MPOLCCCOB HA OPraHU3M YCJIOBCKA U OKPYXKAIOMIYIO

MIPUPOJHYIO CPEy

3.2

YMCHHUEC HUHTCIPUPOBATH XUMHUUCCKHUEC 3HAHHUA CO 3HAHUAMU OPYTUX

y4eOHBIX MPEMETOB

33

HaJlM4Me OIbITa paboThl C PA3TMYHBIMU UCTOUYHUKAMM HH(pOpMaIUu
N0 XUMHMM (HaydyHass W Hay4dHO-NOMYJsIpHAs JMTEparypa, CIOBapH,

CIIPaBOYHHMKH, HHTEPHET-PECYPCHI)

34

YMCHHC 0O0BEKTHBHO OICHUBATHb I/IH(I)OpMaI_II/IIO O BC€IICCTBAX, HX

IpeBpalICHUAX n MPaKTUYICCKOM MMPUMCHCHHUU n YMCHUC
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WCIIOJIb30BATh €€ JUIsl pellieHusl yueOHO-T03HABATEIbHbIX 3a1a4

Brnanenne ocHOBaMM MOHSTUHMHOIO anmapara U CUMBOJHYECKOTO
SI3bIKa XUMHUHU JUIST COCTaBJICHHUS (DOPMYT HEOPraHWYECKHUX BEIECTB,
YPaBHEHUN  XMUMHUYECKUX  pEAKUHU; OCHOBAMHM  XHMHUYECKOM

HomeHknarypsl (IUPAC u TpuBuanbHoit)

YMeHne oOBSACHATH CBS3b MOJOXEHHS 3j1eMeHTa B Ilepuonmveckoit
CUCTEME C UHCIOBBIMM XapaKTEPUCTHUKAMHU CTPOCHHMS aTOMOB
XMMUYECKUX D3JEMEHTOB (COocTaB M 3apsj sjapa, oOliee Yucio
IEKTPOHOB), PACIPEAEICHUEM IEKTPOHOB MO HHEPreTHYECKUM

YPOBHAM aTOMOB IICPBBIX TpéX NeprUoa0B, KaJlud U KaJIbIUA

[IpencraBnenne O  NEPUOJAMYECKOM  3aBUCHMOCTH  CBOWMCTB
XMMHUYECKUX DJIEMEHTOB (paauyc aroma, 3JIEKTPOOTPULIATEIbHOCTH),
MPOCTBIX W CJOXKHBIX BELIECTB OT TIOJOXEHHUS JIIEMEHTOB B
[lepuognueckoit cucteme (B MalblX T€PUOJAX ©  TJIABHBIX

MOATPYIIax) 1 3JE€KTPOHHOTO CTPOEHHUS aTOMa

YMeHue knaccupuImpoBaTh:

7.1

XUMHUYECCKUEC JIECMECHTHI

7.2

HCOPraHM4YCCKHUC BCIICCTBA

7.3

XUMHYECKNE PCAKIINU

YMeHue onpeaensiTh:

8.1

BAJICHTHOCTE W CTCIICHb OKHUCJIICHUA XUMHUYCCKUX DSJIEMCHTOB, 3apsij

HOHa

8.2

BU XHUMHYECKOM CBSI3M U THII KpHCTaHHquCKOﬁ CTPYKTYPBI B

COCIUHCHHUAX

8.3

XapakTep cpeiibl B BOAHBIX PACTBOpPAX BELIECTB (KUCIOT, OCHOBAHUN)

8.4

OKHUCJIUTCIIb U BOCCTAHOBHUTCIIb

YMmenue XapaKTepru30BaTb (bI/I3I/I"IeCKI/Ie 1 XMMHYECKHUE CBOMCTBA:

9.1

MPOCTBIX BeWIECTB (KUCIOPOJ, O30H, BOAOPOJA, TpaduT, anmas,
KpeMHUH, a3oT, (ocdop, cepa, XJIOp, HATpUH, Kalud, MarHuii,

KaJIbIIMH, aTFOMUHUH, JKeJ1e30)

9.2

CJIOKHBIX BCHICCTB, B TOM YHUCIC HUX BOJHBIX PACTBOPOB (BO,Z[a,
aMMHUaK, XJIOpPOBOAOPOLd, CEpOBOOAOPOJ, OKCHUIAbBI W THUAPOKCHILI

MetaioB I-ITA rpynm, amomunus, meau (II), muaka, xenesa (I u
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III), oxcupast yraepona (I u IV), kxpemuus (IV), azota u dpochopa (111
u V), cepst (IV u VI), cepuucras, cepHas, azotucras, a30THasd,

(docdopHas, yrojapHas, KpeMHHEBAsE KHCIIOTA U UX COJIH)

MPOTHO3MPOBATh M  XapaKTEPU30BaTh  CBOWMCTBA  BEIIECTB B

3aBUCHUMOCTHU OT HMX COCTaBa M CTPOCHUA, IMPUMCHCHHEC BCLICCTB B

>3 3aBUCUMOCTHU OT UX CBOWMCTB, BOBMOXXHOCTh MPOTEKAHUSI XUMUUYECKUX
TIpEBPAIICHUH B PA3JIMYHBIX YCIOBHUSIX
10 YMeHue cocTaBisATh MOJIEKYJIIPHBIE U MOHHBIE YPAaBHEHUS PEAKIIHiL, B
TOM YHCIIE:
10.1 peakuuii HOHHOTO 0OMeHa
10.2 OKHCIIUTEIbHO-BOCCTAHOBUTEINIBHBIX PEAKIINI
05 WUTIOCTPUPYIOIIMX XUMHYECKHE CBOMCTBA M3YyYEHHBIX KJIacCOB
' (Tpyrim) HEOPraHUYECKUX BEIIECTB
10.4 MOJITBEPKIAFOIIUX TEHETUYECKYIO B3aUMOCBSI3b MEXKY HUMU
11 YMeHue BBIUUCATh (IPOBOIUTH PACUETHI):
o 1 OTHOCHUTENIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAaccChl BEIIECTB,
' MacCOBYIO JOJIF0O XMMHYECKOIO AJIEMEHTa B COCTUHEHUH
11.2 MAacCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00beM Ira3oB
B [0 ypaBHEHUSM XHUMHYECKHX pEaKIHH M HaXOIUTh KOJIUYECTBO
. BEIECTBA, 00bEM U MacCy peareHTOB WJIH MPOIYKTOB peakluu
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJaMH  HAydyHOTO  TMoO3HaHHS (HaOmrojaeHue,
21 H3MepeHue, SKCIIEPUMEHT, MOICTTUPOBAHNE) MIPU U3YYEHUH BEIIECTB U
' XUMHYECKUX SBJIEHUH; yMeHHe CcGhOpMynupoBaTh MpodieMy u
MPEIOKUTh MYTH €€ peIIeHUs
122 Oe3omacHON pabOTBl C XMMHYECKMMHU BEIIECTBAMHU, XHUMHYECKOH
' MOCy10# 1 1abopaTopHBIM 00OPYOBAHUEM
MpaBUJIaMH 0€30TIaCHOTO OOpaIlleHus ¢ BEIIECTBAMH, UCTIONB3YeMbIMU
B TMOBCETHEBHOM XKM3HU, MPAaBUIAMH MOBEACHUS B LIEISIX cOepeKeHuUs
12.3 37I0pOBbSl M OKpYXKalolled NPUPOJHON Cpelibl; MOHMMAHUE Bpena

(OHaCHOCTI/I) BO3JCHCTBUS Ha JXHUBBIC OpraHnu3MbI OHpC,[[CJIéHHBIX

BCIICCTB, CII0CO00B YMCHBIICHUS W HNPCAOTBpALICHUA HUX BPCAHOIO
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BO3JIEUCTBUS

13

Hamnumne MPAKTUYCCKUX HABLIKOB IJIAHUPOBAHUA W OCYIICCTBJIICHHUA

CICAYIOUX XUMHUYCCKHUX DKCIICPUMCHTOB!

13.1

U3y4eHUE U OnucaHue (PU3MUECKUX CBONCTB BEIIECTB; O3HAKOMIICHUE
¢  (usuueckMMH W XMUMHYECKMMH  SIBICHHSIMH,  OIIBITHI,

WUTFOCTPUPYIOIIUE IPU3HAKU IIPOTEKAHNUS XUMHUECKUX PEaKLUN

13.2

U3y4eHHe CIIOCO00B pa3/ieNieHus cMecel

13.3

MOJIydEeHHE KHUCIOpOJa M M3Yy4EHHE €ro CBOICTB; IOJIydeHHE
BOJOPOJAa U M3YYEHHE €r0 CBOMCTB; MOJIy4EHHUE YIJIEKUCIOTO Ta3a H

HU3YUYCHHUC €TO CBOI\/’ICTB; IMOJIY4YCHHUEC aMMHaKa U U3YUCHHUC €TO CBOICTB

13.4

IIPUTOTOBJIEHUE PACTBOPOB C OMNPEACNIEHHOW MAacCOBOW JI0JIEH

PacTBOPEHHOTO BEIIECTBA

13.5

MpUMEHEHHE WH/INKaTOPOB (;makmyca, METHIIOPAHkKa "
(dbeHondTanenHa) as OMpENeICHUsT XapaKTepa Cpeabl B pacTBOpax

KHUCIIOT U LIeIoUen

13.6

HUCCIICJOBAaHUE W  OIIMCaHUC CBOIICTB HCOPraHn4eCKnx BCIICCTB
Pa3IMYHbIX KJIACCOB; U3YUCHUC B3aI/IMOI[eI\/'ICTBI/ISI KHUCJIOT C MCTa/lllaMU,
OKCHJaMU METAII0B, PaCTBOPUMBIMHU n HEPACTBOPHUMBIMHU
OCHOBAaHHMsIMH, COJIAMH; IIOJIYYCHHE HEPACTBOPUMBIX OCHOBaHHfI;
BBITCCHCHHE OAHOI'0  METallla JApYruM HM3  pacTBopa  COJIH;
HCCJIICA0OBAaHUC aM(l)OTCpHI)IX CBOICTB TUAPOKCUIOB aJIIOMHHUS U

IIUHKA

13.7

PEIICHUE SKCIICPUMEHTAIBHBIX 3a1a4y 1[I0 TEMaM: «OCHOBHBIE KJIACCHI
HCOPraHUYCCKUX COGHHHCHHﬁ)); ((BJICKTpOJII/ITI/I‘leCKaH
AUCCOLUAIIHA, «Baxkneimne HeMETaUIBI H WX COCOUHCHUA»,

«Baxxnennne MeTaJlIbl M UX COCANHCHUA»

13.8

XAMHUYECKHE  OKCIIEPUMEHTHI,  WUIIOCTPUPYIOIIUE  MPH3HAKU
MPOTEKaHMs peakiii MOHHOro OOMEeHa; KaueCTBEHHbIE peakIUu Ha
NPUCYTCTBYIOLIME B BOJHBIX PAacTBOpax MOHBI: XJIOPHUI-, OpOMUJ-,
uomua-, cynegar-, Qocdar-, KapOOHAT-,  CHIIMKAT-aHUOHBI,
THJIPOKCU/I-UOHBI, KATUOHBl aMMOHUSI, MarHusi, KaJbLus, aJIIOMUHUS,

xenesa (2+) u xenesa (3+), meau (2+), nuHKa

14

YmMmenue:
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NPEICTaBIATh PE3yJAbTaThl JKCIIEpUMEHTa B (opMe BBIBOJOB,
14.1 JI0Ka3aTenbCcTB, TpauKOB M TAOMUII U BBISBIATH SMIHUPHUYECKHE

3aKOHOMEPHOCTH

YCTaHABJIMBATH CBSA3M MEXIY PEalbHO HAOIOAaeMbIMH XUMHUYECKIMU
14.2 SIBIICHUSIMU Y TIPOLIECCAMU, TIPOUCXOIAIIMMHA B MaKpO- U MUKPOMUPE,

OO0BSACHATH IPUYMHBI MHOTO0Opa3usl BELLIECTB




JenapramenT obpa3oBaHust AxMuHHCTpanuy I. ExatepunOypra

MyHHuIHIIaTEHOE aBTOHOMHOE 00111e00pa30BaTeNbHOE YUPeKCHHE CpeHsist o0meodpasoBarenbHas mkona Ne 36 um. MLIT. Onunnosa

620078, r. Exarepun0ypr, yi. Manbimesa, 134 ten. 8(343) 374-02-91,
e-mail: soch36 @eduekb.ru

HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHA

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

YucTteie BemectBa u cMecu. CriocoObl pa3iesieHus: cMecei

1.2

ATOMBI © MOJICKYIJIBI. Xumuyeckue djieMeHThl. CHMBOIBI  XUMHYECKHX

OJICMCHTOB. HpOCTHe " CJIOKHBIC BCIIICCTBA.

1.3

Xumunueckas popmyna. BaieHTHOCTh aTOMOB XUMHUUYECKUX 3JIeMeHTOB. CTeneHb

OKHCJICHHUA

1.4

3aKOH TIOCTOSHCTBAa COCTaBa BCHOICCTB. OTtHOCHTENIPHASI aTOMHas Macca.
OTtHOCUTEeNLHASA MOJICKYJIApHasd macca. Maccosas J0JIA XUMHUYECKOT'O 3JIEMEHTA

B CO€IUHEHUN

1.5

KonunuectBo BemiectBa. Monb. Monsipuas mMacca. MousspHbli 00BEM Ta30B.

BzanMocBsa3n KOJIM4YECTBA, MAaCChI U YHCJIa CTPYKTYPHBIX €AMHUIL] BEICCTBA

1.6

duznyeckue M XUMHUUYECKHE SBICHHSA. XHUMUUYECKas peaknusa u eé IIPpU3HAKH.

3aKOH COXpaHEHUs MACChI BEIECTB. XUMHUECKHE YPaBHEHUS

[Tepuonnueckuii 3akoH u Ilepuoanyueckas cucTeEMa XUMHYECKHUX JJIEMEHTOB

H.N. MenneneeBa. CTpoeHUE aTOMOB

2.1

[Tepuonnueckuii 3akoH. [lepuoauueckas cucrema Xumudeckux sineMentoB 1. M.
MenneneeBa. [lepuoasl U rpynmbl. PU3MYECKUN CMBICI TOPSIAKOBOIO HOMEPA,

HOMEPOB MEePHO/Ia ¥ TPYIIIHI SJIEMEHTa

2.2

CTpOCHI/Ie atromMoB. CocTaB aTOMHEIX AACP. H3oTtomnsbl. SHGKTpOHLI. CTpOCHI/Ie
QJICKTPOHHBIX 000JIOYEK aTOMOB IIECPBLIX 20 XUMHUYECKHX D3JEMEHTOB

Ilepuonnueckoit cucremsl [[.1. Meneneera

2.3

3aKOHOMepHOCTI/I B M3MEHCHHU CBOMCTB XMMHMYECKHUX 3JIEMEHTOB IICPBLIX TpéX
IepruoaoB, Kallud, KaJIbIUA (paz[I/cha aTOMOB, JJICKTPOOTPULIATCIBHOCTH,
MCTANNIMYCCKUX MW  HCMCTAJIIMYCCKHUX CBOﬁCTB) U HUX COCIUHEHUM B
COOTBETCTBHM C IIOJIOKCHUEM DOJICMCHTOB B Hepnonnqecxoﬁ CUCTEME H

CTPOCHHUEM UX AaTOMOB

Crpoenue BelecTa

3.1

Xumudeckas cBsa3b. KoBajeHTHas (HOJ'I}IpHaH )51 HCHOHHpHaH) CBA3b.
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DNEeKTPOOTPULIATEILHOCTh ~ XUMUYECKUX  JeMeHTOB.  MoHHast  CBs3b.

Meramnnueckas CBSI3b

3.2

Tumnel KpUCTAIIIMYECKUX PEHIETOK (aTOMHas, WOHHAs, METaJUTNYecKas),
3aBHCUMOCTb CBOWCTB BEIIECTBA OT THUIIA KPUCTALUIMYECKOW PEIIETKA W BUAA

XUMHYECKOH CBA3U

Baxwueiine mnpeacTaBUTENM HEOPraHWYECKUX BemlecTB. Hemertamwibl U ux

COCIUMHCHUS. Mertannsl 1 BX COCIMHECHUA

4.1

Knaccudukanus u HOMEHKJIATypa HEOPraHUYECKUX COCIUHEHHI: OKCHIOB
(coneoOpasyromiue: OCHOBHBIE, KHCJIOTHBIE, amM(poTepHBIE) u
HecoJieoOpa3yolye; OCHOBAaHUM (LIENOYM U HEPACTBOPUMbBIE OCHOBAHUS);
KHACJIOT  (KUCIOpOACOJep)Kamue ¥ OECKHCIOPOIHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJIeH (CPEIHUX U KHUCIIBIX)

4.2

duznyeckue W XAMHYSCKHE CBOMCTBa IMPOCTBIX  BCHICCTB-HEMETAJIJIOB!

BOJIOPO/Ia, XJIOPa, KUCIIOPOJIa, CEePHI, a30Ta, hocdopa, yriepoaa, KpeMHHUSI

4.3

du3nveckue W XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECCTB-METAJIOB: JIUTHS,
HaTpusl, KaJds, MarHus W KaJIbIMsI, aJTIOMHHUS, JKele3a. DJIEKTPOXUMHYCCKHUI

A HANPSHKEHU METAJIOB

4.4

®u3nYecKue U XMMHUYECKHE CBOMCTBA BOJOPOJHBIX COCAMHEHUN HEMETAIUIOB:

XJIOPOBOJIOPOJIa, CEPOBOOPOIa, AMMHAKA

4.5

®dusznveckue U XMUMHYECKHE CBOMCTBAa OKCHUIOB HemeTauioB: cepol (IV, VI),
azorta(ll, IV, V), docdopa(lll, V), yraepona(ll, IV), kpemuusa(IV). [lonydaenne

OKCHJIOB HEMETAJIJIOB

4.6

Xumudeckue cBoiicTBa okcuaoB: MetawioB [A-IIIA rpymmn, mmuka, memu(Il) u

xenesa(ll, II). [lonydenne okCUa0B METAIIIOB

4.7

XUMHYECKUE CBOWCTBA OCHOBAaHWM M aM(OTEpHBIX THAPOKCHAOB (Ha IpuUMepe
TUAPOKCUAOB  aJIOMUHUS, JKene3a, 1uHKA). [lomyyeHue ocHOBaHUH U

aM(pOTEePHBIX THIPOKCHIOB

4.8

OOme XMMUYECKHe CBOWCTBA KHUCIOT: XJOPOBOJOPOJHON, CEPOBOJOPOJHOM,
CEpHHUCTOH, cepHOM, a30THOU, (ocopHO, KpeMHHUEBOH, yrombHONH. OcoObie
XMMHMYECKHE CBOMCTBA KOHLEHTPUPOBAHHONW CEPHOM M a30THOM KHCIOT.

HonyquI/Ie KHUCJIOT

4.9

OO6ue xuMuYeckue cBoicTBa cpeanux coeil. [lomyyenue comneit

4.10

HonyquI/Ie, CO6I/IpaHI/IC, pacno3HaBaHue BOJOPOAAd, KHUCIOPOAAd, aMMHUAKA,
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YTIIEKHCIIOTO Ta3a B JIabopaTtopuu

4.11

[TomyyeHne amMMHuaKa, CEpHOM M a30THOM KHUCIOT B MPOMBINUIEHHOCTH. O0mue

CHOCOOBI TIOJYYCHHSI METAIIOB

4.12

I'enermueckas CBSI3b MCXKAY KlIaCCaMH HCOPraHUYCCKUX COGI[I/IHGHI/II\/JI

XUMHUYECKUE PEAKIUU

5.1

Knaccugukamus XuMHUUeCKUX peakuuil Mo pa3IMyHbIM IpU3HAKAM: 110 YUCITY U
COCTaBY Y4YaCTBYIOUIMX B pEaKUUU BEIIECTB, MO TEIIOBOMY 3(ddexTy, 1o

H3MCHEHHIO CTCIICHEH OKHCICHNS XUMUUECKIX PJIEMCHTOB

5.2

TemoBoil 3¢ ekt XuMHuyecko peakuu, TEPMOXUMHUECKUE ypaBHEHUS. DK30-

U OHAOTCPMHUUYCCKUC PCAKIIUU. TepMOXI/IMI/ILIGCKI/Ie YpaBHCHUA

53

OKHCANTENPHOBOCCTAHOBUTENbHBIE peakuuu. OKHCIUTENIN U BOCCTAaHOBHUTEIH.
[Ipouecchl  OKHCIIEHHSS W BOCCTAaHOBJIEHHMS.  OJEKTPOHHBIM  OayiaHc

OKHCIUTEILHOBOCCTAHOBUTEIILHOM pCaknuun

54

Teopust IEKTPOJUTHIECKON AUcconrani. KaTHOHbI, aHHOHBI. DJIEKTPOJIUTHI U

HEDJICKTPOJIHUTEI. CunbHbIE U cla0bIe SJICKTPOJIMTEL. CreneHb JUCCOMallr

5.5

Peakiun monHoro obmeHa. YCIOBHS MPOTEKaHUsI PEaKIM MOHHOTO OOMEHa,

TIOJIHBIE U COKpAIlEHHbIE HOHHBIE YPABHEHUSI peaKnuit

XUMUS U OKpYXarolias cpeaa

6.1

BeH_[eCTBa n Marcpuajibl B HOBCCI{HGBHOﬁ JKM3HH dYeJoBeKa. besomacHoe
HCIIOJIB30BaHUEC BCIICCTB M XUMHYCCKHX peaKHI/Iﬁ B na6opaTopHH U 6I)ITy.

HepBaﬂ IIOMOIB IIPHU XUMHUYCCKUX O0XKOr'aX U OTPABJIICHUAX

6.2

XUMUYECKOE 3arpsi3HEHHE OKpYyXKaromiei cpeabl  (KUCIOTHBIE — JIOXK[IH,
3arpsi3HEHUE MOYBBI, BO3[yXa W BOJOEMOB), CIOCOOBI €r0 MPEIOTBPAIICHUS
[IpenenpHas nmomyctumasi kouneHtpanus BemectB (IIAK). Ponp xumuum B
PEIICHUU DKOJOTHYECKUX TpoOieM. YCuieHHe napHUKOBOTO dddekTa,

pa3pymI€Hue O30HOBOI'O CJI0A

6.3

IIpumenenue cepsl, a3ota, pocdopa, yriepoaa, KpEMHHUSI U UX COCIMHEHHH B
ObITY, MEAWIMHE, MPOMBIIUIEHHOCTH WU CelbCKOM XoszsiictBe. IlpumeneHune
METAJUIOB M CIUIaBOB (CTallb, YYI'YH, TIOpATIOMHHMHA, OpoH3a) B OBITY U
INPOMBIIIJICHHOCTH UX coeAnHeHuH. [IoHsATHe 0 KOppO3UK METAUIOB, OCHOBHBIE

CITIOCOOBI 3alIUTHI UX OT KOPPO3UU

6.4

[IpupoHbIE HCTOYHUKU YIIIEBOAOPOAOB (Yrojib, MPHUPOIHBIA Ta3, HEPTh),

MPOJIYKTHI UX TiepepaboTku (OEH3UH), UX POIIb B OBITY U MPOMBIIIICHHOCTH
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[lepoHavyanbHbIe TOHATHS 00 OPraHMYECKUMX BEIIECTBAX KaK O COCTUHEHHSIX
6.5 yriepoza (MeTaH, 3TaH, STUIIEH, alleTHJICH, 3TaHOJI, TIMUIEPHUH, YKCYCHAs! KUCIIOTA).
' [TonsTHE O OMONOTHYECKN BAXXKHBIX BEIICCTBAX: KUPAX, OCIIKaX, YIIIeBOIaX — U UX
POJIH B )KM3HU YEIIOBEKa
7 Pacuérnr:
7.1 1o popmysIaM XUMUYECKHX COCTUHCHHIMA
7.2 Macchl (MaccoBOM) JI0JIM PAaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMUYIECKIM YPAaBHCHHUSIM
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI J1JIAA YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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