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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YypOBHE OCHOBHOrO 00mIero o0pa3oBaHUs
COCTaBJICHa Ha OCHOBEe TpeOOBaHUI K pe3yjbTaTaM OCBOEHHUS OCHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIET0 00pa3oBaHUs, MPEACTABICHHBIX
B ®I'OC OO0, a Takxke Ha oOcHOBe deaeparbHOl pabodeil TporpaMMbl
BOCIIUTAHUS U C YUYETOM KOHIIEIIIUU MPENoAaBaHusl Y4eOHOTO nmpeamera « XuMushH)
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanum.

[Iporpamma 1Mo XuMuu Aa€T TPEACTaBICHHUE O LENAX, OOIIeH cTpareruu
OoOy4eHHs, BOCIHTAHHS ¥ Pa3BUTHA OOYYAIONMUXCS CPEICTBAMH Y4eOHOTO
npeamera, YCTaHABIIMBAET o0s13aTeNIbHOE peAMETHOE CoJIepKaHue,
MpeayCcMaTpPUBAET paCIpeeleHUe €ro Mo KiaccaM M CTPYKTYpUpPOBaHHE IO
pa3ienaM M TeMaM MPOrpamMMbl MO XUMHUH, ONPEAENAECT KOJWYECTBEHHBIE H
KaueCTBEHHbIE XapaKTePUCTUKU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBAaTEILHOCTh  U3YUYEHHUS] XUMHUU C YU4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro Mpolecca, BO3PACTHBIX
OCOOCGHHOCTEH OOydYarolmuxcs, ONpeaesiieT BO3MOXXKHOCTH TMpeaMera IS
peanuzanuu TpeOOBaHUM K pe3ysibTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTEeNbHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMsl, a TaKke TPeOOBAaHUN K
pe3yiibTataMm 00y4YeHHUs] XUMUU Ha YPOBHE 1I€JIEW U3yUYeHUs IpeAMETa U OCHOBHBIX
BHJIOB y4eOHO-ITO3HABATEIbHOM JEATCIbHOCTH OOYYaroIerocs II0 OCBOCHHIO
y4eOHOro coiepKaHusl.

3HaHWE XUMHHU CJIY>XUT OCHOBOM uisi (OPMUPOBAHHMS MHUPOBO33PEHUS
oOyy4aroIierocsi, ero MpeACTaBICHUM O MaTEePUATBLHOM EIWHCTBE MHUPA, BAKHYIO
pOJib UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEJICTABICHUS O B3aUMOIPEBPAIICHUSIX
DHEPTrUU M 00 HBOJIONUHU BEIIECCTB B MPHUPOJE, O MYTAX PEHICHUS TiI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BHTHS UYEJIOBEUECTBA — CBHIPhEBOM, YHEPreTHYECKOM,
MUIIEBOIN U 9KOJOTUYECKON O€30acCHOCTH, MPOOIEM 3IpaBOOXPAHEHHUS.

N3yuyenue xumuu:

CIIOCOOCTBYET  peaim3alid  BO3MOXXHOCTEW 1T CAaMOpa3BUTUSA |
dbopMHpOBaHUS KYJIbTYpPbl TUYHOCTH, €€ 001IeH U (PyHKIIMOHATIEHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
oOy4arommxcsi, HAaBBIKOB HMX CaMOCTOSITEIbHOW  y4eOHOW  JIeSTEIbHOCTH,
DKCIIEPUMEHTATLHBIX W HCCICIOBATEIBCKAX YMEHUN, HEOOXOIWMBIX Kak B
MOBCEIHEBHOM XU3HU, TaK U B MPO(HECCUOHAIBHOM €SI TEHLHOCTH;

3HAKOMHUT CO CHEIU(UKONW HAYYHOTO MBIIIICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsIAa HA €UHCTBO NMPUPOABI M YEJIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
ATAroM B POPMHUPOBAHUY €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YyUaIOIINXCS;



criocoOCTBYEeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
HAay4YHbIM 3HaHHSAM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHue 00Yy4aIOIIUXCSl.

JlanHbple HampaBiieHUsS B OOYYEHMHM XMMHUHM OOECIEUYMBAIOTCA CIEIM(PUKON
colepXaHusi  y4eOHOro  mpeaMmeTa, KOTOpPbIA  fABISETCS  NeAaroruuyecku
alaliTHPOBAHHBIM OTpa)kKeHHWEM 0a30BOI HAYKH XUMHUH Ha ONPEACTIEHHOM dTane eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 001Iero o0pa3oBaHUs OPHUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHSATUNA XUMHUU, OCHOB
HEOPraHMYECKOM XHMHU W HEKOTOPBIX OTIEIbHBIX 3HAUYMMBIX TMOHSITUN
OPraHNYeCKON XUMHH.

CtpykTypa coiepKaHus MPOTPAMMBI IO XUMHH CPOPMUPOBAHA HA OCHOBE
CUCTEMHOr0o noaxona K €€ m3ydeHuro. CopeprkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHATHN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHITUN O XUMUYECKON
peakuuu. OOe 3TU CHCTEMbl CTPYKTYPHO OPraHU30BaHbl IO MPUHLIHITY
IIOCJIE0BATENBHOTO PA3BUTUS 3HAHUM HA OCHOBE TEOPETUYECKUX INPEICTABICHUN
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHSI KAK OCHOBBI BCET'O €CTECTBO3HAHUS,

— Ilepuonnueckoro 3akona Jl. 1. MeHaeneeBa Kak OCHOBHOI'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHHH aTOMa U XUMUYECKOW CBSI3H;

— TpenCTaBlIeHUA 00 AIEKTPOJUTUYECKONM [OHCCOUMALMUA BELIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAKOTCS HA OCHOBE OJMIIMPUYECKHU
MOJIYYEHHBIX U OCMBICICHHBIX (PAKTOB, PA3BUBAIOTCS MOCIEIOBATENBHO OT OJTHOTO
YPOBHS K JPYrOMY, BBINOJHSAS (PYHKIMH OOBIACHEHUS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOYKHOCTEM MPAKTAYECKOrO MPUMEHEHHUSI M MOITYYECHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHue nmporpaMMbl IO XUMHU  CIOCOOCTBYEeT  (OPMHPOBAHUIO
IIPEJCTABJIECHNUS O XUMUYECKON COCTABIISAIOLIEH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHUCTEMHOW NPUPOJbI, LEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHHIO U
METOJIaM TO3HAaHUs B Hayke. M3ydyeHWe XMMHUU NPOUCXOIUT C MIPHUBICUCHUEM
3HAHUW U3 paHee U3YUYEHHBIX YUYEOHBIX MpeaMeToB: «OKpyKaOUUHA MUp»,
«buomnorus. 57 kmacce» u «dusnka. 7 Kiacey.

[Ipy wu3yyeHMH XUMHH MPOUCXOAUT (HOPMUPOBAHME 3HAHMM OCHOB
XUMUYECKON HAyKH Kak 00JIACTH COBPEMEHHOI'O0 €CTECTBO3HAHMSI, MPAKTHUYECKOU
JEATEIBHOCTH YEJIOBEKA M KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOM KYJBTYPBL.
3amaya y4eOHOTro mpeaMera COCTOMT B (OPMHUPOBAHUU CHUCTEMBl XUMHUYECKHX
3HAHUM — BaKHEHIIMX (PAKTOB, MOHATUN, 3AKOHOB U TEOPETUUYECKUX IMOTOKEHUH,
JIOCTYIHBIX 00O0OIIEHUT MHMPOBO33PEHUYECKOr0 XapakTepa, s3blKa HAyKH, B



NpUOOIIIEHUM K HAyYHBIM METOJaM T[IO3HAHWS TIPU HW3YYCHUHU BEIICCTB U
XUMUYECKUX PEAKIUi, B (HDOPMUPOBAHUH M PA3BUTUU MO3HABATEIHLHBIX YMEHUN U
UX TPUMEHEHHH B Y4YeOHO-TIO3HABATEIBHOW U Y4YEOHO-UCCIIEA0BATEIHCKON
NeSATEIbHOCTH, OCBOCHHMM MpaBWJ 0OE€30MacCHOTO OOpallleHHs C BEIIeCTBAMH B
TOBCEIHEBHOM KU3HMU.

[Ipy M3yyeHUM XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3OBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTN TaKUE I, KaK:

— (dopmupoBaHHEe WHTEIUIEKTYadbHO PAa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIbHOMY TPUHATHIO PEUICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

—  HampaBJICHHOCTh OOyYEHHS Ha  CHCTEMAaTHYEeCKOEe MPUOOIIEeHUE
OOyJarommxcss K CaMOCTOSTEIHbHOW TO3HABATEIHHON JEATEIHHOCTH, HAYYHBIM
METO/IaM TO3HaHUs, (GOPMHUPYIOIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUHU;

— obecrnieyeHue yCciIoBH, CIOCOOCTBYIOLIUX MPUOOPETEHNIO 00yYatOUUMUCS
OTBITA PAa3HOOOPA3HON MEATETHLHOCTH, TMO3HAHHMS W CaMOIO3HAHUS, KIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIINI), MMEIONIMX YHUBEPCAIHHOE 3HAYCHHE IS
Pa3IMYHBIX BUJIOB ACSITEIBHOCTH;

— ¢opmupoBanue oOmEeld (QyHKIMOHATIPHON W  €CTECTBEHHO-HAYYHOMU
IPaMOTHOCTH, B TOM 4YHCJE€ YMEHUU OOBACHATHL U OIICHUBATh SIBJICHUS
OKPYIKaIOIIEr0 MHpA, MCIOJB3Yysl 3HAHWUS W OMBIT, MOJYYCHHBIC MPU H3YUCHUHU
XUMUHW, TPUMEHITh WX MPU pPEmIeHHH MpoOJeM B TMOBCETHEBHOW XU3HU U
TPYZIOBOM JI€SITEIIbHOCTH;

— ¢opMmupoBaHHe y OOYy4YalOIIMXCA T'YMAaHUCTHYECKMX OTHOILECHUH,
MOHUMAHUS IIEHHOCTH XUMHWYECKUX 3HAHWK IS BBIPAOOTKH DKOJIOTHYECCKU
I€JIeCO00Pa3HOT0 TOBENECHUS B OBITY M TPYAOBOH NEATEIHHOCTH B IEIAX
COXpaHEHUS CBOETO 3/I0POBbs M OKPYKAIOIIEH IPUPOTHON CPEJIbI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CAaMOBOCITUTAHHIO HAa OCHOBE YCBOCHHS  OOINEYEIIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpO(dHIIS M HAMPABICHHOCTH TaJbHEHIIIETO
oOyueHus.

OOmiee 4YKMCIIO 4YacoB, OTBEACHHBIX I HW3Y4YCHUS XHMHH HAa YPOBHE
OCHOBHOT'O 00111eT0 00pa3oBanus, coctanisieT 136 yacos: B 8 kinacce — 68 yacos (2
gaca B HeJIen0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPKXAHME OBYUYEHUSA

8 KJIACC

IlepBoHavajibHbIe XUMUYECKHE MOHATHS

[Ipeamer xumun. Posib XUMUK B KUA3HU YE€JIOBEKA. XUMUS B CUCTEME HayK.
Tema u BemecTBa. PU3NYECKUE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE
BemecTB. [lonaTHe 0 Meromax Mmo3HaHus B XUMHUH. UHCThIE BEIIECTBA U CMECH.
CrniocoObl pa3ziesieHust CMecei.

ATOMBI M MOJEKYJIbl. XUMHUYECKHE 3JIEMEHTbl. CUMBOJBI XHUMHUYECKUX
aneMeHTOB. [IpocThie U ClIOXKHBIE BelllecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢dopmyna. BajgeHTHOCTh aTOMOB XHUMHYECKHUX DJIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemnlecTB. (OTHOCHTENbHAasE aTOMHas Macca.
OTHOcuTenbHAsT MOJIEKYJIsIpHAas Macca. MaccoBasi 10711 XUMHUYECKOTO 3JIEMEHTA B
COEIMHECHUM.

KomnuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl W 4YHCJIa CTPYKTYPHBIX €AWHHI] BemiecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCAUHECHUM.

@u3NYECKUE U XMMHUUYECKHUE SBICHUS. XUMHUECKas peakuus U €€ MpU3HaKH.
3aKOH COXpaHEHUs MacChl BEIIECTB. XHUMHUECKHe ypaBHeHUs. Knaccudukarus
XUMUYECKUX PEAKIUH (COeTUHEHNS, Pa3I0KECHUSI, 3aMEIICHIS, OOMEHa).

Xumuyeckuii IKChepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY/I0H, mpaBuiaMu paboThl B JTaOOpaTOpUu M
npuéMamMu o0palleHus ¢ J1abopaTopHbIM 000PYJAOBaHUEM, U3yUCHUE U OMHCAHUE
bu3MYecKuX CBOWCTB 00pa3lloB HEOPraHWYECKUX BEIIECTB, HAOII0JACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJA, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCALMsI BOJIbI) U XUMHUYECKHX (TOPEHHE CBEUHU, MPOKAIMBAHUE
MEJTHOM TTPOBOJIOKH, B3aUMOJICHCTBHE MeJia C KUCIOTOMN) SIBJIICHUI, HAOIIOIeHUE U
OMMCAaHWE MPU3HAKOB MPOTEKAHWUS XMMUYECKHX peakluuil (pasiiokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pa3ioKEHHUE THUIPOKCH]IA
mean (11) mpu HarpeBaHuu, B3anMOCHCTBHE XKeje3a ¢ pactBopoM cos meau (11),
U3y4YEHUE CIOCOOOB Pa3fCNIeHUs] CMECEH: C MOMOIIBI0 MarHuTa, (PUIbTpOBAHUE,
BbINIapUBaHUE, AUCTHILIISALUSA, XpoMaTorpadusi, MpOBEJCHUE OUYUCTKH MOBaApEHHOU
COJIU, HAONIOJIEHHWE W  ONHWCaHuEe  pPe3yJIbTaTOB  IPOBEJICHHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHHE MOJICJIE MOJIEKYJI
(ILIapOCTEPKHEBBIX ).

Baxueime npeacTaBuTe M HEOPraHUYECKUX BelleCTB

Bo3ayx — cmech razoB. CocraB Bo3nyxa. Kucimopon — 3ieMeHT U mpocToe
BemecTBO. HaxoxaeHnue kuciopona B Tpupone, (U3MYECKHUE U XUMHUUYECKHE
cBoictBa (peakinuu ropeHus). Oxcuabl. IIpumenenune kuciopoga. CrocoObl
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MOJIy4YCHHUs] KHCIOpOJa B Ja0oparopud U MOpoMbllIeHHOCTH. Kpyrosopot
KHcIopoza B pupoae. O30H — atoTporHas MOAU(PUKAIIHS KUCIOPO/IA.

TemnoBor »hdEeKT XUMHUECKOW peakluu, TEPMOXUMUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE pEaKUUU. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUue
BO3/lyXa, yCWICHUE MapHUKOBOTO 3 (PekTa, pa3pylieHne 030HOBOTO CJIOS.

Bonopon — asnemeHT uM mpocrtoe BemectBo. HaxoxkaeHue Bogopoaa B
npupoje, (U3MYECKME U XUMHUYECKHWE CBOWCTBA, MPUMEHEHHE, CIOCOObI
nosyuenus. KucnoTsl u comnu.

MomnspHabiii 00BEM ra3oB. Pac4€Tsl M0 XUMHUUYECKUM YPaBHEHHSIM.

duznueckue CBOMCTBA BOAbl. Boma Kkak pactBoputelnb. PacTBOpEI.
HacpilieHHbIE M HEHACBINIEHHBIE PAaCTBOPbL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10751 BelllecTBa B pacTBOpe. XUMUUYECKUE CBOMCTBA BO/Abl. OCHOBaHUSI.
Ponp pacTBOpOB B IpUpOJie U B KU3HU udeloBeka. KpyroBopor Boabl B IPUPO/IE.
3arpsA3HeHHEe NPUPOAHBIX BoJ. OXpaHa U OUMCTKA MPUPOAHBIX BOJI.

Knaccudukanus neopranndeckux coenuHenuit. Oxcuabl. Kiaccuduxanus
OKCHJOB:  coyneoOpa3ytonue (OCHOBHBIC, KHCJIOTHBIE, aM(OTEepHBIE) U
HecosieoOpasyromme. HomeHnkmarypa okcuaoB. Du3nUeckue M XUMHUYECKUE
CBOMCTBa OKCUIOB. [lonyueHne OKCuIoB.

OcHoBanus. Kmaccudukanuss ocHOBaHMM: MIENOYM U HEPACTBOPUMBIE
ocHoBaHuA. HoMmeHknatypa ocHoBaHuil. PU3MYECKHE U XHMHYECKHE CBOKCTBA
ocHoBaHuU. [ToyueHrne oCHOBaHUM.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucioT. Ousndeckue u
XUMHUYECKUE CBOMCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydeHnune KUCIIOT.

Comu. Homenknatypa coseil. @U3M4YECKUE U XUMHUYECKHE CBOWCTBA COJICH.
[lonyuenue comen.

['eHeTnyeckas CBsI3b MEXKY KJIacCaMU HEOPTaHUYECKUX COEAUHEHUN.

Xumuueckuui IKCnepumenm:

Ka4eCTBEHHOE OMPEEIICHUE COACPKaHUsI KUCIOPOAa B BO3AyX€E, MOJIyUYCHHE,
coOupaHue, pacro3HaBaHUE U W3YyUYCHUE CBOMCTB KHUCIOPOJa, HAOIIOJEHUE
B3aUMOJICHCTBUSl BEIIECTB C KHCJIOPOJAOM M YCJIOBHUS BO3HHUKHOBEHHUS U
MpeKpalieHus: TopeHus (moxapa), O3HAaKOMJIEHHE C oOpasllaMH OKCHIIOB U
ONKMCAHWE WX CBOWCTB, MOJy4Ye€HUE, COOMpaHHUE, PACIO3HABAHHE U HW3YUYCHUE
CBOMCTB BOJOpoja (rOopeHwue), B3auMojcicTBre Bogopoaa ¢ okcugom menu (I1)
(BO3MOKHO UCIIOJIb30BaHUE BUIEOMATEPUATIOB), HAOIOJIEHUE OOpPa3ll0OB BEIIECTB
KOJIMYECTBOM | MOJIb, HMCCIIEOBAaHUE OCOOCHHOCTEH PACTBOPECHHS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBHIO, MPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHOU
MacCOBOW J0JIel pacTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBUE BOJBI C METalJlaMu
(HaTpueM ©  KajibllueM) (BO3MOXHO HCHOJb30BAHUE BUJICOMATEPUAIIOB),
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UCCJIEIOBaHUE O0pa3sOB HEOPraHWYECKHWX BELIECTB PAa3JUYHBIX KJIACCOB,
HAOJTIOICHNE M3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIIOT W IIEIOUYEH,
u3yueHue B3aumojneicTBua okcuaa meau (ll) ¢ pactBopoM cepHOMl KHUCIOTHI,
KHCJIIOT C METajulaMH, pPEaKUUil HEeUTpalh3aluy, IOJYyYEHHE HEpPacTBOPUMBIX
OCHOBAHWM, BBITECHEHHWE OJHOIO0 MeTajlla IPYTHMM M3 PacTBOpa COJM, PEUICHUE
AKCIIEPUMEHTAIIBHBIX 33/a4d N0 TeMe «BaXHeWIine KiIacChl HEOPraHHMYECKHUX
COCTMHEHUI.

Iepuonuueckui 3axkoH u Ilepuoauueckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XUMHYECKasi CBA3b.
OKuCIUTEIBbHO-BOCCTAHOBUTEIbHBIE PeaKIUU

[lepBble MOMBITKK KIACCUPUKAIMU XUMHUYECKUX dJeMeHTOB. [loHsaTHe o
IPYIINaxX CXOJHBIX 3JIEMEHTOB (ILEJIOYHbIE U HIECJIOYHO3EMEIbHBIE METaJUIbI,
raJIOTeHbl, UHEPTHBIE Ta3bl). JIEMEHThI, KOTOpPhIE 00pa3yroT aM(OTEPHBIE OKCHIbI
U TUAPOKCHUBIL.

ITepunonnueckuint 3akoH. Ilepuoanueckas cucreMa XMMAYECKUX dJIEMEHTOB /1.
U. MenneneeBa. KopoTkomepuonHas W JJIUHHONEpHOAHAs  (QOpPMBI
[Tepuognueckoit cucrembl xumuueckux 3aemeHToB [l. 1. Menneneea. [leproibl
u rpynmnbl. Ou3znyeckuil CMBICH MOPSAKOBOTO HOMEpPA, HOMEpPOB NEpUOAA U
IPYMIIbI JJIEMEHTA.

Crpoenune atomoB. CocTtaB aTOMHBIX saep. M3otonbl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX  000JI0OYeK aToMoB TepBbIX 20 XHUMHYECKHUX  DJIEMEHTOB
ITepunonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKAa XUMHUYECKOTO
3JIEMEHTA 110 ero nosuoxeHuro B [lepuoanueckoit cucreme /1. . Mennaeneena.

3aKOHOMEpPHOCTH H3MEHEHUS paJuyca aTOMOB XHWMHYECKHUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB IO IPYyNIIaM U EPUOAM.

3navenue [lepuoauueckoro 3axkoHa u [lepuoauyeckoil CUCTEMbBI XUMUYECKUX
AJIEMEHTOB Ui pa3BUTUA Hayku W npaktuku. [[. M. MenneneeB — y4€Hbli U
IpaK/IaHHH.

Xumudeckass CBs3b. KoBajieHTHast (MOJIIpHAsT YW HEMOJSAPHAs) CBS3b.
DIIEKTPOOTPULATEIILHOCTh XUMUYECKUX 31EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIIHM.
[Tporecchl okucaeHust U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumenm:

u3y4yeHue oO0pa3loB BELIECTB METAUIOB M HEMETAUIOB, B3aUMOJICHCTBHE
TUAPOKCHAA IHUHKA C PacTBOpaMHU KHCJIOT W IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIINX — MPHUMEPBI  OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIX  PEAKLIMMI
(ropenue, peakiyu pa3ioKeHUs, COSTUHEHUSA).

Meoswcnpedmemmnuie céasu



Peanmusanps MeXNpeIMETHBIX CBS3€M INPHU WM3YYEHMM XHMHMHM B 8 KJacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIHUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHH, SIBISIONIMXCS CUCTEMHBIMU JUISl OTAEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO01mue ecTeCTBEHHO-HAYUYHbIE TOHSATHUS: HAy4YHBIN (akT, TUNOTE3a, TEOpHUs,
3aKOH, AaHalu3, CHHTE3, Kiaccupukanuus, NEePUOJAUYHOCTb, HAOJIIOJEHUE,
AKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHNE, MOJICIIb, SIBIICHUE.

®usuka: wmarepus, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH],
M30TOIBI, PAAUOAKTUBHOCTD, MOJICKYJA, 3JEKTPUUYECKUN 3apsjl, BELIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIMYUHBI, €IUHULIBI
M3MEpPEHUs, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COJIHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadus: armocepa, ruapochepa, MHUHEpanbl, TOPHBIE TOPOJIBHI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYeCKasi peaKkIus

[lepnonnueckunt 3akoH. Ilepuoanueckas cucteMa XMUMHYECKHUX 3JIEMEHTOB [1.
N. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XUMUAYECKUX DIJIEMEHTOB TMEPBBIX TPEX MEPHUOJIOB, Kalaus, KalblUsi M HX
COCIMHEHUI B COOTBETCTBUM C TMOJIO)KEHUEM 3JJIEMEHTOB B Ilepmomgmueckon
CHUCTEME U CTPOCHUEM UX ATOMOB.

CrtpoeHue BellecTBa: BHJbl XUMHUYECKOW CBSI3U. THIBI KPUCTATITUYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTALIMYECKOU PEUIETKH U
BHJIa XUMHYECKOH CBSI3U.

Knaccudukanys m HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOWCTBA BENIECTB, OTHOCSIIMXCA K PAa3IMYHBIM KJIACCAM HEOPraHUYECKHUX
COEOMHEHUHN, TEHETUYECKAs CBSI3b HEOPraHNYECKUX BEILECTB.

Knaccudukanuys XuMA4eCKUX peakivii Mo pa3IudHbIM MpU3HaAKaM (110 YUCITY
M COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3(deKkTy, Mo
W3MEHEHUIO CTENEHEeW OKMCIICHUSI XUMUYECKHX 3JIEMEHTOB, IO 00OpaTUMOCTH, MO
Y4acTHUIO KaTajiu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINU, TEPMOXUMHUYECKUE
YPaBHEHHS.

[TonsiTue 0 CKOPOCTHM XUMHUYECKOW peakinuu. [loHsiTue 00 0OpaTUMBIX U
HEOOpAaTUMBIX XMUMHUYECKUX peakuusix. [loHsTHEe 0 rOMOTE€HHBIX U TeTepPOreHHBIX
peakuusax. [londarue o karanmse. [loHsaTHE 0 XUMHUYECKOM paBHOBecUU. DaKTOPBHI,
BIIMSIFOIIME HA CKOPOCTh XUMHYECKOW PEAKIUU M IOJO0KEHHE XHUMHUYECKOIrO
PaBHOBECHSL.

OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE  PEaKIMM,  JJIGKTPOHHBIM  OanaHc
OKHUCJIMTEIbHO-BOCCTAHOBUTEIIBHON  pEaKIIuHu. CocraBneHnue YpaBHEHUI
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OKHCIIUTEJIbHO-BOCCTAHOBUTENBHBIX ~ PEAaKIMA C  HCIOJb30BAHHEM  METOJA
AJIICKTPOHHOTO OajaHca.

Teopus ANEKTPONTUTUUECKON TUCCOUUALMU. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXxaHW3M [HCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMu4eckon cBsi3u. CteneHp Auccounanuu. CHUIIbHBIE U CIA0bIE 3JIEKTPOJIHTHI.

Peakimuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
IIOJIHBIE M COKpAIlEHHbIE HMOHHBIE YypaBHEHUsA peakuui. CBOWMCTBAa KHUCIOT,
OCHOBAaHMW U COJIGM B CBETE MPEACTABICHUH 00 AIEKTPOIUTHUECKON
nucconnannu. KauectBeHHbIE peakiiny Ha HOHBL. [IoHsATHE O THIPOIN3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJCISIMM KPUCTALIMYECKUX PEIIETOK HEOPraHUYECKUX
BEII[ECTB — METAJIOB W HEMeTaIoB (Tpadura M anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEOBAHNE 3aBHCUMOCTH CKOPOCTH XUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE JIIEKTPOMPOBOJIHOCTH
pacTBOpPOB BEIIECTB, IpOLECCAa AWCCOLMALMU KHUCIOT, IIEJIOYEed M COJIeH
(BO3MOXXHO  HCIOJB30BAHME BUJEO MAaTEpPHANIOB), IPOBEJACHHE  OIbITOB,
WUTIOCTPUPYIONINX — TMPU3HAKM  TPOTEKAHHWs]  PEeakluid  HOHHOTO  OoOMeHa
(oOpa3oBanue ocajaka, BbIJIEJICHUE Ta3a, oO0pa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIINX — MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLIMMI
(ropeHue, peaklMH pasyioKEeHHs, COCTUHEHHs), PACIIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TIOMOIIBIO KAYECTBEHHBIX PEAKIUMHd HA HOHBI, pEUICHUE
DKCIEPUMEHTAIBHBIX 3a/1a4.

HeMmeTaJyibl 1 MX COeIMHEHUS

OOmast xapakTepucTuka TraloreHoB. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3HUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOr€HOB. XHMHWYECKME CBOWCTBA HAa MOpUMEpPE  XJopa
(B3aMMOJACICTBHE C MeETaJllaMHM, HEMETajulaMH, IIeJoYyaMu). XJIOPOBOJIOPO/I.
ConsiHast KuCI0Ta, XUMUYECKHE CBOMCTBA, IMOJy4YEeHHE, NpUMEHeHue. [lelicTBue
XJ0opa U XJOPOBOAOPOJA HA OPraHU3M YEJOBEKa. BaKHEHIIHWE XJIOPUIBI U UX
Hax0JICHUE B IIPUPOJIE.

Oo6mas xapakrepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapakTepHble cTerneHu okuciaeHus. CtpoeHune u (u3NYECKUe CBOMCTBA
MIPOCTHIX BEHIECTB — KUCIOPOa U Cephbl. AJNIOTPOITHbIE MOAU(MUKAIIUN KUCIOPOIa
U cepbl. Xumuyeckue coiicTBa cepbl. CepoBOIOpOJ, CTpOeHUE, (PU3HUECKHE U
XUMHUYECKHEe cBOUMCTBA. OKCUABI CEpbl KaK NMPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
Cepnast kmcioTa, (QU3NUECKHMe W XUMUYECKHE CBOWCTBa (00mue Kak
MPEACTaBUTENA Kjacca KHCIOT W chnenuduyeckue). XHUMHUYECKHE pPEakIiluu,
JeXallue B OCHOBE MPOMBIIUIEHHOTO CHoco0a MOJYYEHUSI CEPHOM KHUCIOTHI.
[Ipumenenue cepHor KUCIOThl. CONMM CEpHOM KUCIOTHI, KAYECTBEHHAS PEAKLIMS Ha
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cyib(dar-uoH. HaxoxaeHue cepbl U €€ COEIMHEHHH B mpupojae. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COEIMHEHHUSIMU cepbl (KUCIIOTHBIE JOK]IH,
3arps3HEHHE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILLICHUSI.

OO6mast xapaktepuctuka 3JeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIIECHHS. A30T, paclpOCTpaHEHHE B MPUPO/IE,
(du3nuecKre 1 XuMHYecKue cBoiicTBa. KpyroBoport azora B mpupoae. AMMHUaK, ero
(bu3NYecKre 1 XUMUYECKHUE CBOMCTBA, MOJy4YeHHe U npuMeHeHue. Coiau aMMOHus,
ux U3nYecKnue U XUMUYECKUE CBOICTBa, mpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THasi KHCIOTa, €€ MOoJydyeHue, (PUu3nUecKue M XUMHUYECKHE
cBoiicTBa (0OIlIME Kak TMpeACTaBUTENS Kllacca KHUCIOT U  cHeluduyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHHUSI B KauyeCcTBE MHHEpaJIbHBIX
yAoOpeHuil. XUMHUYECKOe 3arps3HeHUE OKPYIKAIOIICH CpPeIbl COSAMHCHUSIMHU a30Ta
(KUCIIOTHBIE NOXKAM, 3arpsi3HEHHE BO3JyXa, IMOYBBI U BOA0EMOB). Docdop,
alnoTponHeie Moaudukauuu (ochopa, uUMUECKHEe M XUMUYECKHUE CBOMCTBA.
Oxcug docdopa (V) u pochopHas kuciora, puznueckue U XUuMUIECKHUE CBOMCTRA,
nonydenue. Mcnonb3oBanue pochaToB B KaueCTBE MUHEPATBHBIX YI00PSHHIA.

Oo6mas xapakrtepuctuka ameMeHToB |VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTEMEHU  OKHUCJICHUS.  YIJIEepoA,  aUIOTPOIHBIE
Moau(pUKalMKM, pPACIPOCTPAaHEHHE B NpUpOJe, (PU3NYECKHE U XUMHUYECKHE
cBoiicTBa. Ancop6uus. Kpyrosopot yriepoaa B npupoje. OKcuabl yriepoja, ux
¢u3nueckue W XUMUYECKHE CBOMCTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJIyYEHUE M MPUMEHEHHE. DKOJOTMYECKHE MPOOJEMBbI, CBSI3aHHBIE C OKCHJIOM
yraepona (IV), rumore3a rnobanbHOrO TMOTEIJIEHUS KIMMAaTa, MMapHUKOBBIN
abdexT. YronbHas KucaoTa U €€ cou, ux (U3NUYECKUe U XMMHUYECKUE CBOMCTBA,
nojiydeHue u npuMmeHeHue. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEIIbCKOM
XO35MCTBE.

[lepBoHaUaNbHBIE MOHATUS 00 OPraHUYECKUX BEIECTBAX KaK O COSIUHEHUSIX
yriepojia (MeTaH, 3TaH, dTUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCyCHas KUCIIOTa).
[IpupogHbple HMCTOYHUKK YIJIEBOAOPOAOB (yrojb, HPUPOAHBIA Ta3, HePTh),
NPOAYKThl UX mepepaboTku (OE€H3UH), UX POJib B OBITY M MPOMBIIUIEHHOCTH.
[TonsiTe 0 OMOMOTUYECKU BaXKHBIX BEIIECTBAX: KMpax, OelKax, yriieBojax — U X
pojM B JKM3HM YEJIOBEKa. MaTepualbHOE €IMHCTBO OpPraHUYECKUX U
HEOPTraHUYECKUX COCTMHEHUH.

KpeMmHuuii, ero Qusnueckue H XHUMHUYECKHE CBOICTBA, NOJyYCHHE W
npuMmenenue. CoenuHeHHs KpeMHus B mnpupozge. OOmue mnpeacTtaBieHus 00
okcunie kpemuus (1V) u kpemnueBoi kuciore. CHIMKAThI, UX UCIIOJIb30BAHUE B
ObITY, B MPOMBIIUICHHOCTU. BakHelllline CTpOUTENbHbIE MaTepHalbl: KEpaMHKa,
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CTEKJIO, LIEMEHT, OeTOH, xkene300eToH. [IpobiiemMbl 6€30MaCHOr0 MCIOJIB30BAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B TIOBCEAHEBHOM KU3HMU.

Xumuyeckuii IKCnepumenm:

U3y4YeHUEe 00pa3I[OB HEOPraHUYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI U HAOIOJCHUE TTPU3HAKOB
UX TPOTEKAHMs, OMBITHI, OTpaxkaromue (U3NYECKHE U XUMUUYECKUE CBOMCTBA
raJIOTEHOB M WX COEJUHEHUM (BO3MOXKHO MCIIOJIb30BAHUE BHJICOMATEPHUAIIOB),
O3HAaKOMJIEHME C oOpa3naMu XJIOPUAOB (TaJOr€HHIOB), O3HAKOMIICHHE C
oOpaslaMu  ceppl W €€  COeQUHEHUsSMU  (BO3MOXKHO  HMCIOJB30BAHHE
BUJIEOMATEPUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa MoJj JAeUCTBUEM
KOHIIEHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3yYEHHE XUMHYECKUX CBOMCTB
pa30aBIEHHON CEPHON KUCIIOTHI, MPOBEICHNE KAaUeCTBEHHOM peaKIuy Ha CyJibdaT-
WOH W HAOJIOJIeHHWEe TpH3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHWE C (U3HUYECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COEAUHEHHH (BO3MOXKHO HCIOJIb30BAaHUE
BUJIEOMATEPHUAITIOB), 00pa3liaMu a30THBIX U (HOChHOpHBIX yA0OpEeHUH, MoIyUYeHue,
coOupaHue, pacro3HaBaHUE U M3yYEHUE CBOMCTB aMMHakKa, HpPOBEJACHUE
KaueCTBEHHBIX PEAKIMi Ha MOH aMMOHHMS U (ochaT-uoH U U3ydeHUE MPU3HAKOB
UX TIPOTEKAHUS, B3AMMOJICMCTBUE KOHUEHTPUPOBAHHOW a30THOU KUCIIOTHI C ME/IbIO
(BO3MOXKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3y4eHUE MOJIEIIen
KPUCTAUIMYECKUX PEIIETOK anmasza, rpadura, ¢yiuiepeHa, O3HAKOMIIEHHE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTa3a, MOJIydyeHUE, COOMpAHUE, PACMO3HABAHUE U U3YyUYEHUE
CBOICTB YIJIEKMCIIOTO Tra3a, MpOBe/IEHNE KauyeCTBEHHBIX pPEaklMii Ha KapOOHAT U
CUJIMKAT-UOHBl W W3YyYEHHE TMPU3HAKOB HUX NPOTEKAHMS, O3HAKOMIICHHE C
MPOAYKIIMEN CHIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE 3SKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe « BaxkHenmme HeMEeTaITbl U UX COCTUHEHUS.

MeTaJibl 1 X COeIMHEHUS

OO01mast xapakTepUCTUKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nosioxkeHuss B llepuommueckor cucreme xumuuyeckux syemeHros [, .
MenaeneeBa u crpoeHust atomoB. CTpoeHue MeTtaiuioB. Mertajuindeckasl CBsI3b U
METAUIMYECKAST ~ KPUCTAUIMYECKAs  PEIIETKA.  JJIEKTPOXUMUYECKUH  pAl
HaMpsHKEeHUH MeTaiwtoB. OU3NYECKHe W XUMUYECKHE CBOMCTBA MeTayioB. O0mue
CIocOOBI TONy4eHUs: MeTayioB. [loHATHE O KOpPPO3UU METAIIOB, OCHOBHBIC
CrocoObl 3amUThl UX OT Kopposzuu. CruiaBel (CTalb, YYTyH, AIOPATIOMUHUM,
OpoH3a) ¥ UX MPUMEHEHNE B ObITY W MPOMBIIIIICHHOCTH.

[Ilenounsie MeTambl: nonoxeHue B llepuoamyueckon cucremMe XMMHYECKUX
sanemenToB JI. 1. MeHnaeneeBa, CTpOCHUE MX aTOMOB, HaXOXJIECHUE B MPUPOJE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbl U
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TUAPOKCHIBI HATpusd M Kanusa. [IpuMeHeHuWe MIeNOYHBIX METaIOB MW UX
COEMHECHUM.

[Ilenoyno3eMenbHblE METAJUIBI MAarHUM W KaJbLUWW: TIOJIOKEHUE B
[Tepuognueckout cucreMe xumuueckux sneMeHToB Jl. M. MenueneeBa, ctpoeHue
MX aTOMOB, HaX0XJAEHUE B Npupoae. PU3nUeCcKue U XMMUYECKUE CBOMCTBA MarHus
U Kanblius. BaxkuHelmue coequHeHHs KalblUs (OKCHUJ, THUAPOKCHUI, COJIN).
JKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmoMuHUN: TIosioxkeHue B [lepuoandeckoit cucreMe XMMUYECKUX SJIEMEHTOB
. . MengeneeBa, CTpoeHHME aToma, HaxOxJeHHE B mpupoae. Pusnueckue U
XUMHUYECKUE CBOMCTBA altOMUHUA. AMQOTEpHBbIE CBOWCTBA OKCHIA U THAPOKCUIA
ATIOMUHUS.

Keneso: monoxenue B [leppoanyeckon CUCTEME XUMHUYECKHUX JIEMEHTOB [l.
. MenneneeBa, CTpOEHHE aTOMa, HAaXOXJIEHUE B npupoac. Pusnyeckue Hu
XUMHUYECKHE CBOMCTBA xene3a. OKCUbl, THAPOKCHUIBI U comu xkene3a (11) u xxenesa
(1), ux cocraB, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C oOpa3llaMi METAJIOB W CIUIABOB, HMX (PU3NYECKUMH
CBOMCTBAMH, H3yYE€HHE  PE3YyJbTaTOB  KOPPO3UU  METAIOB  (BO3MOXKHO
WCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB), OCOOEHHOCTEH B3aMMOJEUCTBHUS OKCHIA
KaJIbLIUS W HATpUs C BOJOM (BO3MOXKHO MCIOJB30BAHUE BHAEOMATEPUATIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, MTPOLECCAa TOPEHUS KeEJe3a B KUCIOPOJE
(BO3MOKHO  HCHOJIb30BAaHHE  BHUJIEOMATEPHUANIOB), MPU3HAKOB  MPOTEKAHUS
KAUEeCTBEHHBIX PEAKIMI HAa MOHBI: MarHus, KajbliMs, aJlIOMUHUS, [IMHKA, Keje3a
(I u xenesza (1), meau (11), HaOMIOACHME W ONMKMCAHUE MPOLIECCOB OKPAIIMBAHHMS
IJJaMEHH MWOHaMU HaTpus, Kalus U Kaiblusig (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPHUATIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TUIPOKCUAA ATFOMUHUS
Y THJIPOKCHUJA IMHKA, PELICHHE DKCIIEPUMEHTAIIBHBIX 3aJ1a4 110 TeMe «BakHeunmne
METAJIJIbl K X COCTUHECHUS.

XuMHus ¥ OKPYyKAOLIAA cpeaa

BemectBa m marepuansl B IOBCEAHEBHOM JKU3HM YelIOBeKa. be3omacHoe
MCIIOJIB30BaHUE BEILIECTB U XMMHUUYECKUX peakiuii B ObITy. [lepBas momoinpb npu
XAMHUYECKUX 0KOraX U OTPABJICHUSAX.

XHUMUYECKOE 3arpsi3HEHHE OKpYKaromend cpeanl (MpelenbHasl JOMyCTUMas
KOHLIeHTpanus BeuecTs, aanee — [1JIK). Ponb xuMuu B pemieHnn 3KoI0ruyecKux
npooIeMm.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslioB MaTepuanoB (CTEKJIO, CIIaBbl METAJIOB, MOJMMEPHBIE
MaTepualbl).

Meoswcnpeomemmnuie céasu
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Peanmusanysa MeXnpeIMETHBIX CBS3€M INpU W3YYEHHMM XMMHM B 9 Kitacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIHUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHH, SIBISIONIMXCS CUCTEMHBIMU JUISl OTAEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE MOHSTHS: HAay4YHBIM (akT, rumores3a, 3aKoH,
TEOpWsl, aHalW3, CHUHTE3, KiIacCUpUKANKI, TEPUOIUIHOCTh, HAOIIOACHMUE,
HKCHEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHUE, MO/JIEb, SIBJICHUE, MapPHUKOBBIN
3 (DHEKT, TEXHOIOTHS, MATEPUATTBI.

duznka: marepusi, aTroM, OJIECKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIIH],
M30TOIbI, PAaJUOAKTUBHOCTb, MOJIEKYJIA, DJJICKTPUYECKHI 3apsii, IPOBOJHUKH,
MOJYTIPOBOJTHUKH, JUAJEKTPUKHU, (POTODJIEMEHT, BEIIECTBO, TEJNO, OOBEM,
arperaTHoOe COCTOSIHME BEIECTBa, I'a3, paCTBOP, PACTBOPUMOCTh, KpUCTAILINYECKAs
pem€Tka, CIUiaBbl, (PU3NYECKHE BEIWYUHBI, €AUHUIBI W3MEPEHHs, KOCMHUECKOE
MIPOCTPAHCTBO, TUIAHETHI, 3BE3/bI, COJIHIIE.

buosnorusi: ¢orocuntes, npixaHue, Ouocdepa, IKOCUCTEMa, MHUHEPAIbHBIC
yAOOPEHUS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MuHEpanbl, TOPHBIE TOPOJIBHI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.
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IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA ITPOI'PAMMBI 110
XNMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHUS MPOTrPaMMbl OCHOBHOTO OOLIEro
oOpa3oBaHUs JOCTHUrarTCs B XoJe OOy4YeHHs XMMHUU B €JAMHCTBE YYEOHOW U
BOCIIUTATEJIBHON JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMH POCCUHUCKUMU
COLIMOKYJIbTYPHBIMU U JYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU, HPUHSATHIMH B
oOlIecTBE MpaBUJIaMd M HOPMaMHU TOBEJIEHHUS M CHOCOOCTBYIOT Ipolieccam
CaMOINO3HaHUs, CAMOPA3BUTHUS U COLMAIIA3ALUN O0yYArOIINXCA.

JIMYHOCTHBIE  pe3ydbTaTbl  OTPAXKAIOT  TOTOBHOCTh  OOYyYarOLIUXCS
PYKOBOJICTBOBATbCS ~CHUCTEMOW TO3UTHUBHBIX LIEHHOCTHBIX OpUEHTAUA U
pacUIMpEeHHE OMbITa IEATETLHOCTH Ha €€ OCHOBE, B TOM YUCJIE B YaCTHU:

1) maTpMoOTHYECKOT0 BOCTIMTAHNS:

LEHHOCTHOTO OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
M HAyYHOMY HACIEIUI0, TOHMMAHUSI 3HAYECHHUS XUMHUYECKOM HAayKu B >KHU3HU
COBPEMEHHOTr0 OOIIECTBa, CIIOCOOHOCTH BIAJIETh JOCTOBEPHOU HHGOpMAIME o
NEPENOBbIX JOCTHKEHHUSIX W OTKPBITUSX MHPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) TPa’KIaHCKOT0 BOCTIMTAHMA:

MPEACTABICHUS O COLUMAIBHBIX HOPMax M NpaBUJIaX MEXKIUYHOCTHBIX
OTHOUIIEHUH B KOJUIEKTUBE, KOMMYHHUKATUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4EeOHOUCCIEAOBATENbCKOM, TBOPYECKOM W APYruxX  BHAAX
JeSATENBbHOCTH, TOTOBHOCTM K Pa3HOOOpPa3HOM COBMECTHOW JEATEIbHOCTH IpHU
BBIIIOJIHEHUH YYEOHBIX, IO3HABAaTEIbHBIX 3a/1ay, BBINOJHEHUH XUMHUYECKHX
HKCIIEPUMEHTOB, CO3[JaHUN YUEOHBIX IPOEKTOB, CTPEMJIEHUS K B3aUMOIIOHUMAHUIO
¥ B3aUMOIIOMOIIM B IIpOLECCe OSTOW Y4eOHOM JeATENbHOCTH, T'OTOBHOCTH
OLICHMBATh CBOE TIOBEJEHUE U TMIOCTYNKM CBOUX TOBApUILEH C TO3UIUH
HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBUI MOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHNS:

MHUPOBO33pPEHYECKNE TPEICTABICHNS O BEIIECTBE M XMMHUYECKOW DPEAKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO pPa3BUTHUA HAYyKH M COCTABIISIOLIUE
OCHOBY /11 TOHUMAaHUsl CYIIHOCTH HAYYHOW KapTHHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHs MPUPOJBI, B3aHUMOCBS3AX YEJIOBEKAa C
MIPUPOJHOM CPEJION, O POJIM XMMHUHU B TTIO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHBIE MOTHUBBI, HAMPABJICHHBIE HA MOJYYEHHUE HOBBIX 3HAHUU IO
XUMHUHU, HEOOXOIUMBIE IJisi OOBSICHEHHS HaOI0aeMbIX MPOIECCOB U SIBICHUM,
MO3HABATENbHON, MH(DOPMAIMOHHOW M YHUTATENbCKOM KYJIBTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEJIbHOM paloThl € Y4YeOHBIMM TEKCTaMH, CIPaBOYHOMU
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JUTEpPaTypon, JOCTYNMHBIMH TEXHUYECKUMHU CPEACTBAMHU HHQPOPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpPEC K OOYyYECHHIO W TIO3HAHUWIO, JIO003HATEIHHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K CaMOOOpa30BaHMUIO, TMPOEKTHOM UM  HCCIIEIOBATEIbCKON
JIeATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBJICHHOCTH W YPOBHS OOyUEHHS B
JIaTbHEHIIEM;

4) popMHUpOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH HW3HHU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBbIO, YCTAaHOBKHM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHUE TMOCIEIACTBUN U
HETIPUATHE BPEIHBIX MPUBBIUEK (YHOTPeOIEHUS aIKOIoJisd, HAPKOTUKOB, KYpEHHS),
HEOOXOJMMOCTH COONIOJICHUS] MpaBuid O€30MaCHOCTH TMpu  OOpalieHuu ¢
XUMUYECKUMH BEIIECTBAMU B OBITY M peajbHOU KU3HU;

5) TpyA0BOT0 BOCIIUTAHUS:

HWHTEpEeC K MPAKTUUECKOMY M3YUYEHHUIO TTpodecCuii U Tpyaa pa3IudHOro poja,
YBOKECHUE K TPYJAy U pe3yjbTaraM TPYJOBOM JEATEIbHOCTH, B TOM 4YHUCJIE Ha
OCHOBE TPUMEHEHUS TMPEAMETHBIX 3HAHWW 1O XWUMHH, OCO3HAHHBIA BHIOOD
WHMBUyTBHOW TPACKTOPUHU MPOAOTIKEHUS 00pa30BaHus C YYETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH,
yCIeHON Mpo(ecCHoHaAIBHON eITSIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHHM,
TOTOBHOCTH QIalITUPOBATHCS B MPO(EeCcCHOHATBLHOM Cpejie;

6) IKOJIOrHYeCKOT0 BOCIIUTAHMS

HKOJIOTMYECKHU 1I€JIECO00pa3HOE OTHOIIEHUE K MPHUPOJE KaK HCTOYHUKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHHUS, IOHUMAaHUE LIEHHOCTH 3J0POBOI0O U
O0e3omacHoro oOpasza JKM3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3UYECKOMY U TICUXMYECKOMY 370pPOBbIO, OCO3HAHWE IIEHHOCTU COOJIOJACHUS
npaBuiI 0€30MaCHOTO MTOBEJCHUS MTPH padOTe C BEIIECTBAMH, a TAK)KE B CHUTYaIIUX,
YIPOXKAIOIMINX 3A0POBBIO U KU3HU JIIOAEH;

CIIOCOOHOCTH MPUMEHSATHh 3HAHMUSI, TMOJydaeMble MPU HU3YUYCHUH XUMUH, IS
pELIEHUs 3a/1a4, CBA3aHHBIX C OKPYKAIOWIEH IPUPOJAHON CPEIOU, JJI MOBBIICHUS
YPOBHSI ~ DKOJIOTMYECKOM  KYJIbTYyphbl, OCO3HAHMUS TJIOOAJIBHOTO  Xapakrepa
AKOJIOTUUECKUX MPOOJEM M IMyTeH UX PEIICHUs] MOCPEJCTBOM METOJIOB XUMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEJIbHOM,
KOMMYHHMKATUBHOW U COLMAIIBHOMN IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocrtaBe MeTanmpeAMETHBIX pE3yJbTATOB BBIACISAIOT 3HAUYUMBIC IS
dbopMuUpOBaHUSI MHUPOBO33PEHUST OOLIEHAy4YHbIE TMOHATUS (3aKOH, TEOpHs,
MPUHITUI, TUTIOTE3a, (HaKT, CUCTEMa, MPOIIECC, SKCIEPUMEHT U JIPYTOE.), KOTOPbhIE
HCIIOJB3YIOTCS B €CTECTBEHHO-HAYUHBIX YYEOHBIX IpEeAMETax W IO3BOJISIOT Ha
OCHOBE 3HAHUN U3 ITUX NMPeIMETOB (GOPMHUPOBATH MPEJCTABICHUE O IIEJIOCTHOM
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HAay4YHOU KapTUHE MUpA, U YHUBEpCAJIbHbIEC YueOHbIE JeCTBUS (I103HABATEIIbHbIC,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIC), KOTOphIE 00ECTeunBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITCIIbHOMY TUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA

ba3oBble Jlornyeckue JeiicTBUA:

YMEHUS HCMOJIb30BATh MNPUEMBI JIOTHUYECKOTO MBIIUICHUS TPU OCBOCHHUU
3HAHUM: PACKPBIBATh CMBICI XWMHYECKUX TMOHATHUU (BBIACIATh UX XapaKTEPHBIC
MpU3HAKW, YCTAHABJIMBATh B3aWMOCBSI3b C JAPYTMMHU IOHSTHUSMH), HCIIOIL30BATh
MOHATHUS JJIs1 OOBSICHEHUS OTNIENbHBIX (PAKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KpUTEpUH JUISl KJIAcCUPUKAIIMU XUMUYECKUX BEIIECTB M XUMHUUYECKUX PEaKIUi,
yCTaHABJIMBATh MPUYMHHO-CIICJICTBEHHBIE CBS3U MEXKIYy OOBEKTaMH H3yYCHHS,
CTPOUTH JIOTUYECKHUE PACCYXIACHUS (MHAYKTHUBHBIC, ICTYKTUBHBIC, 10 aHAJIOTHH),
JIeJaTh BBIBOJBI U 3aKIIOUCHHUS;

YMEHHE TPUMEHSATH B TIpoOIleCcCe TMO3HAHUS TOHATUA (NIpEIMETHhIE U
METanpeIMETHbIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCIOJIb3yEMBIE B XUMUU,
peoOpa3oBBIBATh MIUPOKO MPUMEHSIEMbIC B XMMUU MOJICIbHBIC TIPEACTaBICHUS —
XUMUYECKUH 3HAK (CHMMBOJ DJIEeMEHTa), XUMH4YecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUM — MPU PEIIeHUH Y4eOHO-TI03HABATENbHBIX 3a7a4, ¢ YUETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISBISATH U XapaKTEPU30BATHh CYILIECCTBEHHBIC
MPU3HAKU U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMUUECKUX PEaKIUi,
BBISIBJISATH  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIICJICTBEHHBIE CBSI3U U
MPOTHUBOPEUHS B U3yUAEMbIX MPOLIECCAX U SBJICHUSX.

Ba3oBble ncciienoBarejbcKkyue 1eMCTBUA.

YMEHHUE HCIOJIb30BATh IOCTABICHHBIE BOMPOCHI B KAa4€CTBE HMHCTPYMEHTA
MIO3HAHUSA, a TaKXKe B KAdeCTBE OCHOBBI i1 (POPMHPOBAHUS THUIIOTE3BI II0
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

NMPUOOPETEHUE OIbITa 10 IUTAHUPOBAHUIO, OpPraHU3aIlMd W IPOBEIACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHME HaOIwaaTh 3a XOJO0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTar, GopMyJIUpoBaTh 000OIIECHUS U
BBIBOJIBI 10 PE3YJIbTaTaM MPOBEAEHHOTO OIBITA, UCCIEIOBAHUS, COCTABIATh OTUET
O MPOJICTIaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

YMEHHE BBIOMpATh, AaHAIM3UPOBATh W HHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IUYHBIX BUJOB U (POPM MPEACTABICHUS, MOTYyUYaeMYyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIOMyJIsIpHAsl  JIUTEpaTypa XUMHYECKOIO COJEpKaHUs, CIPaBOYHbIC
nmocobus, pecypcbl MHTepHeTa), KpUTHUUECKH OIICHHWBATh IIPOTHBOPECUHUBYIO U
HEJIOCTOBEPHYIO HH(POPMAITHIO;
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yMEHHE MPUMEHATh Pa3IUYHBIE METOJbl W 3allpOChl MPU MOUCKE W OTOOpE
uH(OpPMAIMU W COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJUMBIX IS BBIMOJTHEHUS
y4eOHBIX W TO3HABATEIBHBIX 3a7]a4 OMPEIEeIEHHOTO THITA, TPUOOPETEHUE OMBITA B
00JaCTM  MCMOJB30BaHUS  HMH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYypOH aKTUBHOI'O MUCIOJb30BaHUS PA3IMYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITENTFHO BBIOMpATh ONTUMAIBHYIO (hOpMy mpeacTaBieHus nHGOpMALIUU U
WUIIOCTPUPOBATh pEIIaeMble 3aJadll HECIO0XKHBIMH CXEMaMH, JAuarpaMMaMu,
apyrumu hopmamu rpaduKu ¥ IX KOMOWHAIIASMY;

YMEHHE HCIOJIb30BaTh M AaHAJIU3UPOBAaTh B Ipouecce Yy4deOHOH u
UCCJIeI0BATENBCKON JEATENHHOCTH MH(OPMALIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIICTBA M TPAHCIIOPTA HAa COCTOSHHME OKpYKaroulell NpUpoIHON
Cpelbl.

KoMMyHMKAaTHBHBIE YHHBEpPCAJbHbIE YUeOHbIE TelCTBHS:

YMEHHS 3aJlaBaTh BOIPOCHI (B XOJe Juajgora W (WJIH) JIUCKYCCHH) TIO
cyliectBsy  oOcyxaaemMoil  TeMbl, (OPMYJIMpPOBATH CBOU  MPEAJIOKECHUS
OTHOCHUTENBHO BBIITOJIHEHUSI IPEIIOKEHHOH 3a1a4H;

YMEHHUS  TPEJCTaBIATh  TOJYyYCHHBIC  pPe3yJbTaThl  IMO3HABATEIBHOU
NEATENbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JieJaTh MPe3eHTAIUI0
pPE3yIbTATOB BBHIMIOJHEHUS XUMHUYECKOTO JIKCIIepUMEHTa (71ab0paTOpHOTO OIBITA,
71a060paTOpHOI pabOTHI MO HCCIIEJOBAHUIO CBOMCTB BEIIECTB, YYEOHOIO MPOEKTA);

yMEHUs y4eOHOro COTPYJHUYECTBA CO CBEPCTHHKAMU B COBMECTHOU
MO3HABaTEeIbHOM M HWCCIIEJIOBATEIbCKOM  JEATENbHOCTH MPH  PEIICHUU
BO3HUKAIOIIKMX TPoOJeM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB U COIIACOBAHUS
no3uuui (o0cyxaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE LITYPMbI», KOOPAUHAIUS
COBMECTHBIX JCHCTBUM, OINpEeAeNeHHe KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHOM paboThI U JpYyTHE).

PeryasiTuBHbIE YHHBeEpCAJbHbIE Y4eOHbIE TeHCTBUS:

YMEHUE CaMOCTOSATENbHO ONPENeNsITh WENH JAEITeNbHOCTH, TUIaHUPOBATh,
OCYUIECTBJIATh, KOHTPOJIHUPOBATH M MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeATENbHOCTh, BBIOUPAaTh Hanbosee 3PpPeKTUBHBIE CITOCOOBI pelIeHUsl yYeOHbIX U
MO3HABATENbHBIX 337a4, CaMOCTOSITEIbHO COCTABJISATh WJIH KOPPEKTUPOBATH
MPEJIOKEHHBIM  aITOPUTM  JEUCTBUM NPU BBINOJHEHUU 33JaHUM C YYETOM
MOJIYYCHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIIMSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBIICHHOW LIE€NH, YMEHUE
MCIIOJI30BaTh U aHAIIM3UPOBATh KOHTEKCTHI, IPEAJIaracMbl€ B YCJIOBUU 3aJaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pE3yJbTaTOB [0 OCBOCHHUIO 0053aTeIbHOrO
CoJlep>KaHMs, YCTAHOBJIEHHOTO JaHHOW (enepalibHOM paboyeil mporpaMMoHu,
BBIICJIAIOT: OCBOCHHBIE OOYYAIOIIMMHUCS HAy4YHbIE 3HAHUSA, YMEHUS U CIIOCOObI
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JNEUCTBUM, BHUAbl JEATEIBHOCTH IO TIOJYYEHUIO HOBOTO 3HAHUA, €ro
WHTEPIPETAUN, MPEOOPa30BAHUIO W TMPUMEHEHHIO B PAa3IMYHBIX YUYEOHBIX W
HOBBIX CUTYaI[UsX.

K xoniy oOydenus B 8 kj1acce npeMeTHbIE Pe3yJIbTaThl Ha 0a30BOM YPOBHE

JIOJDKHBI OTpaXkaTh C(OOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM:

e PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX IOHATHUH: aTOM, MOJICKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEHIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(oIHOpOHAst U HEOAHOPOHAS), BAJICHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpPHAs Macca,
MaccoBasi JI0JIsl XUMUYECKOTO AJIEeMEHTa B COEJUHEHUHU, MOJISIPHBIA 00BEM,
OKCHJ], KHCIIOTa, OCHOBAaHHE, COJIb, JIEKTPOOTPULATEIBHOCTh, CTEICHb
OKHUCJICHHS, XUMHUYECKasl PEaKIus, KiIacCU(UKAIUS PEaKIuid: peaKiuu
COCAVMHEHUS, PEAKLUU PA3JIOKECHUSA, PEAKLUU 3aMEILICHUs, PEaKLUU
oOMEHa, 3K30- U SHJOTEPMUUYECKHE PEAKIIMH, TEII0BOU A (EKT peakiuu,
SIpO aToMa, JJIEKTPOHHBIM CJIOW aTroMa, aToOMHas OpOUTallb, PaJAUYC
aTOMa, XMMHUYECKasl CBS3b, MOJISIPHAS W HEMOJISIPHAs KOBAJCHTHAsl CBS3b,
VWOHHAs CBS3b, UOH, KATUOH, aHMOH, PAacTBOP, MACCOBAas JO0JIS BELIECTBA
(IponeHTHasE KOHLIEHTpAIusi) B PaCTBOPE;

e WJUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHWYECKHX TIOHATHUH U
OPUMEHSTH 3TH NOHATHUS MPU ONTMCAHUM BEIIECTB U UX MPEBPALLICHUH;

e HCHOJIb30BaTh XUMUYECKYI0 CHUMBOJHUKY JJIsI COCTaBJieHHs (popmMmyn
BEIIECTB U YPABHEHUN XHUMUYECKUX PEAKIUN;

e ONpEAENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COEIWHEHUSX,
CTENEHb  OKUCIEHUS  JBJIEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJIEKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCY COEAUHEHUH 10
dbopmynam, BHUJ XUMHUYECKOHW CBs3M (KOBAJIGHTHAs W WOHHAs) B
HEOPraHUYECKUX COCIMHEHHUSX;

e packpbiBaThb cmbica Ilepuognueckoro 3akona J[. WM. Mengeneesa:
JEMOHCTPUPOBATh TMOHUMAHUE TNIEPUOJUUYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX AJIEMEHTOB OT MX MOJOXeHUs B llepuomnueckon cucreme,
3aKOHOB COXPAHEHHUSI MAaCChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHS, 3aKOHa ABOraapo;

e ONUCHIBATh W XapakTepuszoBaTh TaOIuMuHy0 ¢opmy I[lepuonnueckoi
CUCTEMBbl XMMHMUYECKHUX OJJIEMEHTOB: pa3jauyaTh [OHATHS «TJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounasa noarpynna (b-rpymnmna)y, maneie U
OOJBIIE TIEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmuie «llepuomuueckas cucTteMa XuMHYecKuX diemeHToB J[. U
MeHneneeBay ¢ YHCIOBBIMM XapaKTEPUCTUKAMH CTPOEHUS aTOMOB
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XUMUYECKUX JIEMEHTOB (COCTaB M 3apsij sijipa, 00Ilee YUCIO PIECKTPOHOB
U pacrpeiesieHUue UX Mo JIEKTPOHHBIM CIIOSIM);

KJIacCU(PHUIIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIY WM COCTABY YYAaCTBYIOUIUX B PEAKIMU
BEILECTB, N0 TEIIOBOMY 3 PekTy);

XapakTepru3oBaTh (OMUCHIBATH) OOIME XUMHUYECKHUE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPK/as OMUCAHUE TPUMEPAMU MOJIEKYJISPHBIX
YPaBHEHUH COOTBETCTBYIOIMX XUMHUECKUX PEAKIINM;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT X KaY€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTHU TMPOTEKAHUS XUMUYECKUX MPEeBpallleHU B
Pa3IUYHBIX YCIOBHUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO W MOJISIPHYIO  MaccChbl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO »dJIeMEeHTa 10 (opmyse
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MIPOBOJUTH PACUETHI
10 YPaBHEHUIO XUMUYECKOU PEaKInu;

MIPUMEHSTH OCHOBHBIE OIEpAlMM MBICIUTEIBHON NEATebHOCTU — aHaIu3
W CHHTE3, CpaBHEHHE, 0000IIeHHe, CHCTeMaTH3aIllIo, KJIacCH(PHUKAIIUIO,
BBISIBJICHUE TPUYMHHO-CJIEJACTBEHHBIX CBA3EH — JJIsi WM3Y4Y€HHUs CBOWCTB
BEIIECTB U XHMHUYECKHX PEAKLHM, €eCTEeCTBEHHO-HAy4YHbIE METOMAbI
NO3HAHUs — HaOJNIOJEHHE, W3MEpPEHUEe, MOJECIMPOBAHUE, SKCIEPUMEHT
(peaJIbHBIN U MBICIICHHBIN);

cieloBaTh ~ IpaBWaM  [OJb30BaHUS  XMMHYECKOM  TOCYyJAOW U
nabopaTOpHbIM 000pY/JOBaHMEM, a TakXKe TMpaBUiIaM OOpalleHHs C
BEUIECTBAMU B COOTBETCTBUU C HWHCTPYKIUSIMU IO BBINOJHEHUIO
7Ta00OpaTOPHBIX XUMHUYECKUX OIBITOB MO TOJYYEHUIO U COOUpPAHUIO
ra3000pa3HbIX BEMIECTB (BOAOpOJa ¥ KHCJIOPOJA), MPHUTOTOBJICHHUIO
PacCTBOPOB C OMNPEACIEHHON MAacCOBOM JIOJIEM PacTBOPEHHOIO BEIIECTBA,
IUIAHUPOBAaTh U MPOBOAWTH  XUMHYECKHE  IKCIIEPUMEHTHI  TIO
pacrio3HaBaHUIO PACTBOPOB IIEIO0UEH U KUCIIOT C MOMOIIBI0O HHIUKATOPOB
(nmakmyc, heHondranent, METUIOPAHK U JPYTHUE).

K xoH1y o0ydeHus B 9 kJjiacce npeMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YJAIOIITIXCS YMEHUIA:

pacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKMX IOHSATHUH: XHMHYECKUI
AJEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHWOH, IPOCTOE BEILIECTBO,
CJIIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUECKas PEaKlUs, XUMUYECKasi CBA3b, TEIIOBOU dPQeKT
peakuuu, MOJb, MOJSIPHBIE  00BEM,  PAacTBOp,  BJIEKTPOJIMTHI,
HEAJNEKTPOJIUTHL, JJIEKTPOJUTHYECKAsT OUCCOLMALINS, PEaKUUd HOHHOTO
oOMeHa, Karauu3aTop, XHMHYECKOe paBHOBecHe, oOOpaTUMble U
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HEOOpaTUMBbIE pEAKIUHU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINH,
OKHUCJIUTEIb,  BOCCTAHOBHUTENb, OKHCICHHE U  BOCCTAHOBJICHHE,
ajutorponus, aMm(pOTepPHOCTh, XUMHYECKas CBSI3b (KOBaJICHTHAs, MOHHAs,
METaJUTMYEeCKasi), KpUCTAUIMYECKass pEmETKa, KOPPO3Us METAJUIOB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW peakiuu, MpeaeabHO JOMyCTUMas
koHuenTpanus [1JIK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TMOHATUN U
MIPUMEHSATH 3TH MOHATHUS NP OMTMCAHUHN BEIIECTB M UX IIPEBPAIICHHUH;
HCIIOJB30BaTh XHMHYECKYIO CHMBOJIMKY JUJII COCTaBJICHUS (HOpMyIl
BEILIECTB U YPABHCHUN XUMHYECKUX PEAKIIN;

OTPENENATh BaJIECHTHOCTb U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX Pa3JIMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OmpeNe€HHOMY KJacCy CO€IMHEHUN 1o (opmyiiaM, BUA XUMHUYECKOU
CBsi3W  (KOBaJICHTHAs, WOHHAs, MeETaJUIM4YecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOPAX HEOPTraHUYECKUX COCAMHEHUM, TUIl KPUCTATUTMYECKON
PELIETKU KOHKPETHOI'O BEIIECTBA;

packpbiBath cMbici Ilepuonnueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IIOHMMAaHHWE: OINHUChIBATh W XapaKTepHU30BaTh
Tabauuynyto (Gopmy Ilepuogudeckoid CHUCTEMBbI XMUMHYECKUX DJIEMEHTOB:
paznuyaTh MOHATUSA «rjaBHasg noarpynmna (A-rpynma)» M «noOodyHas
noarpynma (b-rpynma)», mampie u  OOJbIIHE MEPUOABI, COOTHOCHUTH
0003HaYeHUs, KOTOpPhIE HMMEIOTCS B IEPUOAUYECKONW TabiuIe, ¢
YUCIIOBBIMM ~ XapPaKTEPUCTHUKAMU  CTPOCHUSI  aTOMOB  XMMHYECKHX
AJIEMEHTOB (COCTaB W 3apsij sjapa, oOOIIee YHUCIO DJJIEKTPOHOB U
pacrpeneieHue HMX IO DJJIGKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHUHW CBOMCTB 2JIEMEHTOB M WX COCJIWHEHUU B
npeaenax MaJiblX MEePUOJIOB U TJIABHBIX MOATPYI C YYETOM CTPOEHUS UX
aTOMOB,;

KJIacCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHThI, HEOPraHUUECKUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YMUCIy M COCTaBy Y4YAaCTBYIOIIUX B peaKIUu
BEIIECTB, TIO0 TEIJIOBOMY 3 (DEKTy, 0 U3MEHEHUIO CTEMEHEeH OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKkTepru30BaTh (OMUCHIBATh) OOIIME U CHEIU(DUUECKHE XUMHUYECKHE
CBOMCTBa TIPOCTBHIX U CJOXKHBIX BEIECTB, MOATBEPXKAasl OIMKHCAHUE
MpUMepaMl MOJIEKYJISIPHBIX M HOHHBIX YpPaBHEHUM COOTBETCTBYIOIIMX
XUMUYECKUX PEaKIU;

COCTaBJISITh YPABHEHUSI DJICKTPOJMTHUYECKON JUCCOIMALIMM  KHUCIIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAILEHHBIE YPABHEHUs PEAKLIU NOHHOTO
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oOMEHa, ypaBHEHUS pEaKIWi, MOATBEPKIAIONINX CYIIECTBOBAHUE
TCHETHUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3TMYHBIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MOCPEJICTBOM COCTABJICHUSI DJIEKTPOHHOTO OajaHca 3TUX PeaKluid;
MIPOTHO3WPOBATh CBOMCTBA BEIISCTB B 3aBUCUMOCTH OT WX CTPOCHHS,
BO3MOXKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUNA B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJEKYJISIPHYIO © MOJSIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO »dJIeMeHTa 10 (Gopmyse
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MIPOBOJUTH PACUETHI
10 YPAaBHCHHUIO XUMHYCCKOW PEaKIINH;

coOmoaTh  MpaBWia  TMOJB30BAHHWS ~ XMUMHYECKOWM  TOCYIO0M |
nabopaTOpHBIM  O0OpYJOBaHHMEM, a TaKXke IMpaBuUiia OOpalleHus ¢
BEUIECTBAMU B COOTBETCTBUU C HWHCTPYKIUSIMU IO BBINOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB IO TOJYYCHHUIO W COOUPAHHIO
ra3000pa3HbIX BENMIECTB (AMMHAaKa U YTICKHUCIIOTO Ta3a);

MPOBOJIUTh  PEAKIMH,  TOJATBEPKAAIONINE  KAYECTBEHHBI  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPHUI-, OpOMU-,
noau-, kapoOonart-, ¢docdar-, cuiHMkar-, cyibdar-, THAPOKCHUI-HUOHBHI,
KaTUOHbI aMMOHHUSI M HMOHBI M3YUYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJHBIX PACTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSATh OCHOBHBIC OTEPAIMU MBICTUTEIHHONU NEATEITHHOCTH — aHAIH3
W CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHCTEeMaTHU3aIlui0, BBISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBSI3€M — Il M3y4YeHUS CBOMCTB BEILECTB U
XUMUYECKUX PEaKIUH, €CTeCTBEHHO-HAYYHBIC METOABl TO3HAHUSI —
HaOIOZICHNE, W3MEpPEHHEe, MOJCIMPOBAHUE, DKCIEPUMEHT (peaabHbId U
MBICJICHHBIH ).
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TEMATHUYECKOE IINTAHUPOBAHUE

8 KIIACC
KosnyecTBo 4yacoB
Ne HaumenoBanme pa3jiesioB u duekTpoHHbIe (LM poOBbLIE)
KonTpoJbHbIe IIpakTuyeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoTshI padoThI
Pasnea 1. IleppoHayanbHble XUMHYECKHE IOHATHS
XuMust — BaxkHasi 00J1IacTh
1.1 GCTCCTB%HaHVH T 5 2 https://m.edsoo.ru/YNVJX660G
MPAKTUYCCKOU ACATCIIBHOCTHU
YyeloBeKa
B
1.2 CHICCTRA H XHMITHCECIHE 15 1 https://m.eds00.r/ONNXRIVFQ
peakiumn
Hroro mo pazneny 20
Pa3znen 2. BaxHeiilne npeacTaBuTe/id HEOPraHU4eCKUX BellecTB
B .K Nl
2.1 OV, RHCTOPOA. LIOMATHE 6 https://m.eds00.ru/DSBORTY30
00 okcugax
Bonopoa. I1o €eo
2.2 AOPOA. JLOHATH 8 1 https://m.eds00.ru/5D61JZ6PS
KHUCJIOTaX U COJIAX
Bona. P N 0
2.3 018, TACTEOPH. HIOHATHE © 5 1 1 https://m.eds00.ru/M13I5KJBM
OCHOBAHUAX
O
2.4 CHOBHPIC I1aCEhT 11 1 1 https://m.eds00.ru/0TSASMOWT

HCOPTaHUYCCKUX COCJIMHEHU I

Hroro o pasneny 30

Paznen 3. Ilepuoanyecknii 3axkon u [lepuoanyeckas cucrema xumuueckux iemeHToB JI. U. MenneneeBa. CTpoeHue aToMoOB.

Xumuueckas cBsizb. OKHCJIUTEILHO-BOCCTAHOBHUTEIbHbIE Pe€aknuu
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https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT

Ilepuoanueckuit 3aK0H U
Ilepnonnueckas cucrema

3.1 XUMHYECKUX deMeHToB Jl. U. 7 https://m.edsoo.ru/TCBIBVWFZ
MenneneeBa. CtpoeHue
aToMa
XUMHYECKas CBA3b.
3.2 OKUCIUTENBHO- 8 https://m.edsoo.ru/F6AOABDPF
BOCCTAaHOBUTEIIBHBIC PEaKIIUU
Uroro no pazaeny 15 https://m.edsoo.ru/LRYWBJPES
PesepBHOE Bpems 3 https://m.edsoo.ru/KQBD02J69
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOIT'PAMME
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https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69

9 KUIIACC

HaumeHoBaHMe pa3/iesioB U TeM

KoaudecTBO 4acoB

JaekTpoHHbIe (LM (pPOBbHIE)

Ne ni/nt Konrtpoasnsie IIpakTnueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Pa3jen 1. BemecTBo 1 XUuMHYeCKHe peaKIIUA
[ToBTOpeHMe U yriyOieHne 3HaHui
1.1 P T 5 1 https://m.edso0.rw/EQETUT35Z
OCHOBHBIX Pa3J/IeNioB Kypca 8 kiacca
OcHOBHBIE 3aKOHOMEPHOCTH XUMHUECKHUX
1.2 ! P 4 https://m.edsoo.ru/AFNALWGT7U
peaxiuit
DNEKTPOTUTHYECKAS TUCCOITHAITHS.
1.3 P 8 HHat 8 1 1 https://m.edsoo.ru/KODUR50VV
XUMHYECKUE PeaKIMy B pacTBOpax
Hroro no paszneny 17
Paznea 2. HemeTanabl 1 HX cCOeINHEHUS
OO0m1as XxapakTepucTUKa XUMHUECKUX
2.1 5 P P 4 1 https://m.edsoo.ru/ZTN1F700I
aneMeHToB VIIA-rpynmsl. ["anorensr
OO61mas xapakTepuUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-Tpynnbl. Cepa u eé 6 https://m.edsoo.ru/P3DHMFB09
COETMHEHUS
OO61as xapakTepuCTHKa XUMUYECKUX
2.3 aneMeHToB VA-rpymnmsl. A3ot, pochop u 7 1 https://m.edso0.ru/VOXDOUX2S
UX COCIMHEHUS
OO0m1as XxapaKTepuCTUKa XUMHUECKUX
24 anemenToB |VA-rpynmel. Yriepon u 8 1 2 https://m.edso00.ru/JPJ200VJX
KPEMHUI U UX COSTHHCHUS
Hroro no pazaeny 25
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https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/JPJ2OOVJX

Pa3zgea 3. MeTaubl M HX COeIUHEHUS

3.1 OO01me cBoiicTBa METAIOB 4 https://m.edsoo.ru/GHV2L6NJ8
3.2 Baxselinre Metayuibl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/EFKQW9HZI
Hroro o pasneny 20
Pasnea 4. Xumus 1 oKpyKapmas cpega
B
4.1 CHICCTBA 1 MATCPHAIIBL B AH3HH 3 https://m.edsoo.ru/TENBWEF7Y
yeJiIoBeKa
Wroro no pazneny 3
PesepBHOE Bpems 3 https://m.edsoo.ru/FY5RY75R9
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9
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IHHOYPOYHOE INTAHUPOBAHHUE

8 KIIACC
Kosun4yecTBo yacos
Ne Hara JyIeKTpOHHBbIE NN (poBbHIE
Tema ypoka Kontpoasnbie IIpakTnyeckue
n/n Bcero H3y4eHusi  00pa3oBaTe/IbHbIC PeCypChl
padoThI padoThI
IIpeamer xumun. Pons xumuu B
1 KU3HU YesoBeka. Tena u 1 https://m.edso0.ru/L62DS2CZR
BEILIECTBA
ITo € 0 MeTOoJax Mo3Ha
2 TUITHE O METOAAX HOSHAHIA B 1 https://m.edso0.ru/9ZJAEW050
XUMHH
[TpakTuyeckas padora Ne 1
«IIpaBuna pabo 0
3 p?mp Thl B TADOPaTOpHH 1 https://m.edsoo.ru/L5EW4353D
1 IPUEMBI 0OpaIIEHUS C
J1a00paTOPHBIM 000PYTOBAHUEM
UucTsle BelecTBa U CMECH.
4 HETBI® BETIECTRA | EMEEH. 1 https://m.eds00.ru/6TME21FWS
Crioco0bl pazaeneHus: cmecen
[TpakTnueckas padota Ne 2
5 «Pa3nenenue cmeceil (Ha npumepe 1 https://m.edso0.ru/K3LS5MCRY
OUYHMCTKHU IIOBAPEHHOM COJIN)»
6 ATOMBI 1 MOJIEKYJIBI 1 https://m.edsoo.ru/BLS04WTBS8
XUMHUYECKHUE JIEMEHTBI. 3HAKU
7 (CUMBOJIBI) XUMUYECKUX 1 https://m.edsoo.ru/AH3D4DNAX
3JIEMEHTOB
[IpocTeie U Cn0KHBIE BELIECTBA https://m.edso00.ru/DXJBSTJ95
9 ATOMHO-MOJIEKYJISIPHOE YUEHHUE https://m.edso00.ru/IMOBJ3QZ5
10 3aKOH MMOCTOSIHCTBA COCTaBa https://m.edsoo.ru/IMC496FX6
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https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/IMC496FX6

11

12

13

BeIIECTB. XUMUYecKas hopMya.
BanenTHOCTL aTOMOB
XHUMHYECKHUX 3JIEMEHTOB
OTHOcHuTeNnLHAs aTOMHAas Macca.
OTHOCHUTENbHAS MOJIEKYJISIpHAs
Macca

MaccoBast 1011 XUMAYECKOTO
JJIEMEHTA B COCIUHCHUHN
KonngectBo BemecTBa. Moib.
MousipHast macca

https://m.edsoo.ru/PIZPCIMDX

https://m.edsoo.ru/GHV580MVE

https://m.edso0.ru/368UNL5Y2

14

15

16

dusnyeckre 1 XUMHIECKHUE
sIBIICHMS. XUMHU4YEeCKas pcaKknusd

[Ipu3Haky u ycioBus NPOTEKAHUS

XUMHUYECKUX PEaKIui

3aKOoH COXpaHEHUsI MacChl

BEILECTB. XUMUYECKUE YPABHECHUS

https://m.edsoo.ru/YZM8S6ATH

https://m.edsoo.ru/N6DVNJKQ5

https://m.edso0.ru/M8DS4IHVM

17

Beluncnenus xonudecTsa, Macchl
BEILECTBA 110 YPABHEHUAM
XUMUYECKUX PEeaKLUN

https://m.edsoo.ru/LUY9U3EQE

18

Kiaccudukarust XUMHYeCKUX
peakiuii (CoeuHeHus,
Pa3oKEHUs, 3aMEIICHHUS,
oOMeHa)

https://m.edsoo.ru/L4807LAGB

19

20

M. B. JIoMOHOCOB — y4€HBIii-
sHIMKIoneaucT. O6o0eHne u
CUCTeMaTH3alus 3HAaHUH

KonTponbnas pabora Nel no teme

«BCH_IGCTBa 1 XUMHWYCCKUEC

https://m.edsoo.ru/P1IWARH3AB

https://m.edsoo.ru/ON62SNERU
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https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/L48O7LAGB
https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/0N62SNERU

21

22

23

24

25

26

peaKnum»

Bo3nyx — cMmech razos. Coctas
Bo3ayxa. Kucnopoa — snemeHT u
npoctoe BemecTBo. O30H

du3nyecKkue U XMMHUYECKHE
CBOMCTBA KMCIIOPOAA (pEaKIUU
okuciieHus, ropenue). [lonstue
00 okcumax

CrocoOs! oTy4eHust KUCIopoa
B J1a0OpaTopuu u
npomblinuieHHOCTH. [Tpumenenne
KUCIIOpoJa

TemnnoBoit 3¢ pexT Xumuueckoit
peaKIyu, IOHSITHE O
TEPMOXUMHUYECKOM YpaBHEHUH,
9K30- U DHJOTEPMUYECKHUX
peaKIusIx

TorumBo (HeTh, yroiab U METaH).
3arps3HeHue Bo3yxa, CoCcOObI
€ro MPeI0TBPAILCHHS

ITpakTuyeckas padora Ne 3 o
teme «[lomydenue u cobupanue
KHCJIOPO/1a, U3y4YEeHHE eTo
CBOMCTB»

https://m.edsoo.ru/XONONRN1P

https://m.edsoo.ru/FBS1JRKMB

https://m.edsoo.ru/VJWB6A2RD

https://m.edsoo.ru/PNMKJZHKX

https://m.edsoo.ru/USNY5UUW?2

https://m.edso0.ru/5516 UHX3R

27

Bonopoa — snemeHT u npocroe
BelecTBO. Haxoxnenue B
npupoae

https://m.edsoo.ru/WD392ACWB

28

duznyeckue 1 XUMHUYECKHE

https://m.edsoo0.ru/0SZ28459R
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https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/5516UHX3R
https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/0SZ28459R

29

cBolicTBa BojiopoJa. [Ipumenenue
BOJOpOA

TloHsaTHE O KHCIIOTAX U COIIAX

https://m.edsoo.ru/TMWNIVC43

30

CrniocoObI 1osTyyeHus BOAOPOia B
nabopaTopuun

https://m.eds00.ru/C9TO9UCIP

31

[IpakTuueckas padota Ne 4 mo
teme «[lomydyenue u cobupanue
BOZOPOJIa, U3YUCHHE €T0
CBOWCTBY

https://m.edso00.ru/SSSWAX33K

32

33

34

35

36

Mossipabiii 00bEM ra3oB. 3aK0OH
ABorazpo

Beruncienust 00béMa, KOIn4ecTna
BEIIIECTBA ra3a M0 €ro H3BECTHOMY
KOJIMYECTBY BEIIECTBA WIIN
00BEMY

Brruncienus 005EMOB ra3oB IO
YPaBHEHHIO PEaKIIMU Ha OCHOBE
3aKOHa 00BEMHBIX OTHOIIEHHU I
ra3os

duznyeckre 1 XUMHYECKHE
CBOMCTBA BOJBI

CoctaB ocHoBanui. ITonsatue 06
WHJIUKATOpax

https://m.edsoo.ru/M3KS0O10DQ

https://m.eds00.ru/MXGOY304M

https://m.eds00.ru/9TO8AXABY

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

https://m.edsoo.ru/IXB2W61VL

37

38

Boga kak pactBopuTeIb.
HaceblmienHbie ¥ HEHACHIIICHHBIE
pacTtBopsl. MaccoBast nonst
BEILIECTBA B pacTBOPE

[TpakTnueckas padota Ne 5 mo

https://m.edsoo.ru/MKHXPOFH4

https://m.edsoo.ru/MWWXUKPAUOA
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https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/IXB2W6IVL
https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/WXUKPAUOA

39

40

teMe «I[IpuroroBienue pacTBOpoB
C OIPEACIIEHHON MacCOBOM 10JIEH
PacTBOPEHHOTO BEIIECTBAY

Kontponbnas padota No2 o teme
«Kucnopoa. Bonopoa. Bona»
OxKcunpl: cocTaB, KIacCUPHUKAIHS,
HOMEHKJIaTypa

https://m.edsoo.ru/JM7935DRY

https://m.edso0.ru/5TFSJINAY

41

[Tonyuyenue u xXuMH4eCKUE
CBOMCTBA KMCIIOTHBIX, OCHOBHBIX
1 aM(OTEepHBIX OKCUIOB

https://m.edso0.ru/8JAZ9YWS2

42

43

44

OcHoBaHus: COCTaB,
KJIaccu(UKaIs, HOMEHKIIATypa
[Tonyuenue u xXumMmu4eckne
CBOMCTBa OCHOBaHUH

KwucmoTsl: cocTas,
KJaccu(uKals, HOMEHKIIATypa

https://m.edsoo.ru/5U397HU5C

https://m.edso0.ru/GD9A28ROE

https://m.edsoo.ru/Q6U4WEBK?Y

45

46

[Tonyuyenue u xumMmuueckue
CBOMCTBA KUCJIOT

Conu (cpeanue): HOMEHKIIATYpa,
CHOCOOBI MOJTYYEHUS, XUMUYECKHE
CBOICTBa

https://m.edso0.ru/Z2GCRN45W

https://m.edsoo.ru/JSNUIM9TJ

47

48

[TpakTuyeckas padora Ne 6.
Pemenwe skcriepuMeHTATBHBIX
3a7a4 1Mo reme « OCHOBHEIE
KJIACChl HEOPTAHUYECKUX
COCTUHEHUI»

I'enermyeckas CBA3b MCXKIY
Kj1acCaMH HCOPIraHN4YE€CKUX

https://m.edso00.ru/58D13JF7V

https://m.edsoo.ru/YDS6ZRE31
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https://m.edsoo.ru/JM7935DRY
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https://m.edsoo.ru/JSNUIM9TJ
https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/YDS6ZRE31

49

COCTUHEHUH

O00011IeH1E U CUCTEMATHU3ALUS
3HAHUH

https://m.edsoo.ru/STBUOEEYN

50

Konrponsnas padora Ne3 o reme

"OCHOBHBIE KJIACCHI
HEOPTraHUYECKUX COCAMHEHUI"

https://m.edsoo.ru/AFA7IDULD

51

IlepBrle monbITKN
KHaCCI/I(I)I/IKaI_[I/II/I XUMHUYCCKUX
anemeHToB. [IoHsaTHE O rpynmax
CXOAHBIX DJICMCHTOB

https://m.edso0.ru/CO0V3CC214

52

53

54

[Tepuonuueckuii 3aKOH U
Ilepuonnueckas cucrema
XUMHYECKUX 31eMeHTOB JI. H.
MenaenaeeBa

[lepropl, TpynIbl, TOATPYIIIHI

Crpoenue atomoB. CoctaB
aTOMHBIX sep. M30Tomnbl

https://m.edsoo.ru/X9F1NR3U8

https://m.edsoo.ru/NQOMWWJIRXN

https://m.edsoo.ru/IMUDOMR5H

55

56

57

CrpoeHue 371eKTPOHHBIX
000JI0YeK aTOMOB 3JIEMEHTOB
[Tepuonnueckoit cucremsr /. U.
Menneneena

XapakTepucTuKa XUMHIECKOTO
3JIEMEHTA MO €T0 MOJIOKCHUIO B
IIepnonnueckoii cucreme /1. U.
MeHnaeneeBa

3nauenue [lepuoandeckoro

3aKOHA I Pa3BUTHUS HAYKHU U
npaktuku. /. . MenneneeB —

https://m.edsoo.ru/T95YNV8B2

https://m.edsoo.ru/YIP04OMDX

https://m.edsoo.ru/SZD8XEQOP

32


https://m.edsoo.ru/S7BUOEEYN
https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/X9F1NR3U8
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https://m.edsoo.ru/IMUD0MR5H
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https://m.edsoo.ru/SZD8XE00P

YU€HBIH, earor u rpaxJIaHuH

PesepBubIil ypok. O6001meHNE 1
cHCTeMaTH3alus 3HaHU /

58 . 1 https://m.edsoo.ru/ZCQTRP0O8Y
Bcepoccuiickas mpoBepodHast
pabota
Konrtponsnas padora Ne4 o reme

C . X

59 (L TpOCHHC aToMa . MHReckast 1 https://m.edsoo.ru/FTIZF99WF
cBs3b» / Beepoccwuiickas
IIpoBepoyHas pabora
6

60 JICKTPOOTPHIATCILHOCTS aTOMOB 1 https://m.edsoo.ru/HZA110EDS
XUMHNYCCKUX DIJICMCHTOB

61 HMonnast xumuyeckas CBI3b 1 https://m.edso00.ru/3SY1RJKVI
K

62 OBAJICHTHAA HOLpHaAA 1 https://m.edsoo.ru/EOL3MT2AE
XUMHAYECKAS CBA3b
K

63 OBAJICHTHA HEMOAPHAA 1 https://m.edso0.ru/9YVR3FUXI
XUMHUNYCCKas CBA3b

64 CreneHb OKUCIIEHUS 1 https://m.edsoo.ru/RA6CVXM66
0 -

65 KHCTHTEIRHO 1 https://m.edsoo.ru/ZXNCA7DOZ
BOCCTAHOBUTCJILHBIC peaKHI/II/I

66 OKHUCIIUTEN U BOCCTAHOBUTEIN 1 https://m.edsoo.ru/QPS46Z5PU
PesepBHbIil ypok. O6001IeHIE 1
cUcTEMAaTH3a 3HAHUH 110

67 HMCTEMATH3AINA SHAHHH O TeMe 1 https://m.edsoo.ru/4ARH7M35NF
«Ctpoenue atoMa. XUMUYECKast
CBS3b»
P I . 0600

68 C3CPBHbIN YPOK © ?l crme 1 https://m.edsoo.ru/7DNRBZ948
CHUCTEMAaTH3aLUs 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KoaunuecTBo yacos
Ne Hara JJIeKTPOHHBbIE HU(PPOBHIE

Tema ypoka Kontpoasnbie IIpakTuyeckue
n/n Bcero u3y4eHusi 00pa3oBaTeJbHbIC PECyPChI

padoThI padoTsbI

[Tepuonuueckuii 3aK0OH.

IT
cproMITHeECckad cuetema 1 https://m.edsoo.ru/ECRKA9OAY

XUMHYECKHUX 31eMEeHTOB /JI. 1.
Menneneena

3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB XUMHUYECKHUX DIIEMEHTOB 1 https://m.edsoo0.ru/GNJPEROFB
MEPBBIX TPEX MEPUOIOB

Knaccudukanus u
HOMEHKJIaTypa HEOPraHUYECKUX 1 https://m.edso00.ru/WTO1IWRA2Q
BEIIECTB

B .
PR XHMTACCICOM CBASH 1 THIb! 1 https://m.edsoo.ru/UI4Y5CFRV

KPUCTAJUIMYECKUX PELIETOK

Kontponbnas pabora Nel mo
teMe «IloBTOpeHue u

JTTy6IeHHTe SHAHHH OCHOBHBIX 1 1 https://m.edsoo.ru/J4X8ZN212

paszenoB Kypca 8 Kiaccay

Knaccudukanus XuMHUIecKux
peakLuii Mo pa3IudHbIM 1 https://m.edsoo.ru/X8XAE7E2]
MpU3HaKaM

IlonsTue o CKOpOCTH

7| LT
XUMUHCCKOM pEaKIiH. LIOHATHE 1 https://m.edsoo.ru/6VLXCYY7N

O 'OMOI'CHHBIX U I'CTCPOTCHHBIX
peaKknuuAax
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https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/WTO1WRA2Q
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10

11

12

13

[lonsTHE O XMMHYECKOM
paBHOBecuu. PakTOpHI,
BIIMSIIOIIME HA CKOPOCTh
XUMHYECKON peakiuu 1
MOJIOYKCHUE XHUMHUYSCKOTO
paBHOBECHS

OKUCIIUTEIBLHO-
BOCCTAHOBUTEJIBHBIC PEAKITUU

Teopust 31EKTPOIUTUYECKOIN
nucconuanui. CHUIIbHbBIE U
cl1a0bIe AIEKTPOIUTHI

HNounble ypaBHEHUS peakuid

XHUMHUYECKHE CBOMCTBA KUCJIOT U
OCHOBaHHUM B CBETE
IpesicTaBIeHHU 00
BJIEKTPOIUTUYECKOMN
JIFCCOIHAITAHN

XHUMHUYECKHE CBONCTBA COJICH B
CBETe NpeACTaBICHUN 00
BJIEKTPOJIUTUYECKOMN
JIFCCOIHAITAHN

https://m.edsoo.ru/H4FH7NZNM

https://m.edso00.ru/648V11026

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

https://m.edsoo.ru/VN2SBIN1R

https://m.edso0.ru/8HH81YVXI

https://m.edso0.ru/ETD5QTS4G

14

15

16

17

ITonstue o TUAPOJIU3C coJieit

O06001IeHrEe ¥ cucTeEMaTA3aUA
3HaHWHI

[TpakTuaeckas padora Ne 1.
«Pemienne s3kcriepuMeHTaIbHBIX
3a71a9»

Konrtponsnas padora Ne2 o

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

https://m.edsoo.ru/FEEIZRMBG

https://m.edsoo0.ru/7VXTFHJT4

https://m.edsoo.ru/9RKLZDNUX
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https://m.edsoo.ru/H4FH7NZNM
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18

19

20

21

22

23

24

25

TeMe «IJIEKTPOTUTUYECKAS
UCCONUAINI. XUMHUYECKUE
peaKuuu B paCTBOpax»

OO6mrast xapaKTepuCTHKa
rajoreHoB. XMMHYECKUE
CBOWCTBA Ha MpUMeEpE XJI0pa

XnopoBogopoa. CossiHast
KHCJIOTa, XHMUYECKHE CBOWCTBA,
MMOJIY4YCHHUEC, IPUMCHCHUC

[TpakTuyeckas padora Ne 2 o
teme «lloyuenue consaHoM
KHUCIIOTBI, H3y4eHHE e€ CBOUCTB

Brruucnienus no ypaBHEHUSIM
XUMUYECKUX PEAKLUH, €CIIH
OJIMH U3 PEareHToB JaH B
n30BITKE

OOm1ast xapaKTepuCTHKa
aneMeHToB VIA-rpynmsl

AnnorponHbie MOAUDUKAIIIT
cepsl. Haxoxxnenue cepsl u eé
COEIMHEHM B IPUPOJIE.
XHUMHYECKHE CBOMCTBA CEPBI
CepoBoziopoj1, CTpOEHUE,
(hU3HYECKUE U XUMHYCCKUE
CBOMCTBa

Oxcunpl cepbl. CepHas KHCIIOTA,
bu3nuecKre 1 XUMUYECKHE
CBOMCTBa, MPUMEHEHUE

https://m.edsoo.ru/NNYKYZF12

https://m.edsoo.ru/CWVSHCD2M

https://m.edsoo.ru/PVEXIYWEG

https://m.edsoo.ru/4BI5H070F

https://m.edsoo.ru/VMWKERSEP

https://m.edsoo.ru/CX10EU8SPO

https://m.edsoo.ru/ECGX2B40W

https://m.edsoo.ru/ULRFLCHH1
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https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/PVEXIYWEG
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26

27

28

XUMHUECKUE PeaKIUH, JIexKale
B OCHOBE ITPOMBIIIICHHOTO
croco0a Moyy4yeHHst CepHOM
KUCJIOTBI. XUMUYECKOE
3arpsi3HEHNE OKpYXKarolen
Cpeabl COeTMHEHUSMU CEPBI

Brrunciienue maccoBoit 10au
BBIXO0/1a TPOJIYKTA PEaKIUn
OO6mr1ast xapakTepucTUKa
anemMeHToB VA-Tpynmbl. A30T,
pacnpocTpaHEHuUE B IPUPO/IE,
¢busnvecKkre 1 XUMHIECKUE
CBOICTBA

https://m.edsoo.ru/H7FT3NON4

https://m.edsoo.ru/HSJE186WN

https://m.edsoo.ru/WAHRMB976

29

Ammuak, ero pusnyeckue u
XHUMHUYECKHE CBOICTBA,
MOJIy4YECHUE U IPUMEHEHUE

https://m.edsoo.ru/HZAYE5F13

30

31

[TpakTrueckas padota Ne 3 mo
teme «Ilonyuenne aMmmuaka,
W3yYE€HHUE €ro CBONCTBY

A3oTHas KHCIO0Ta, €€

(bU3HYEeCKUEe U XUMHYECKUE
CBOWCTBA

https://m.edsoo.ru/JORP64IFJ

https://m.edsoo.ru/U2DYEDMYE

32

Hcnons3oBanue HUTPATOB U
COJIE aMMOHUS B Ka4eCTBE
MUHEPAJIbHBIX YI00pEHHA.
XHUMUYECKOE 3arpsi3HEHUE
OKPY>KaIOILEH CPeJIb
COEIUHEHMSIMH a30Ta

https://m.edsoo.ru/SHBKCIQCB
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33

34

35

36

dochop. Oxcun pochopa (V) u
dbocdopHas Kuciora,
¢busnueckre 1 XUMHUYECKUE
CBOMCTBA, IIOJIy4CHUE

Hcnonb3oBanue GocgaTtoB B
Ka4eCTBE MHUHEPATbHBIX
ynobpenuii. 3arpsisHeHne
MPUPOIHON cpepl hochaTamu
Yraepon, pactipocTpaHEHHE B
npupoe, Gu3nvIecKue u
XUMHUYECKHE CBOMCTBA
Oxcunpl yriaepona, ux
bu3nvecKkne 1 XUMHUYECKUE
CBOMCTBA. DKOJIOTMYECKUE
po0JIeMbl, CBSI3aHHBIE C
okcuziom yriepoaa (1V)

https://m.eds00.ru/GDQJSO3WP

https://m.edsoo.ru/UAZ3HUG5V

https://m.edsoo.ru/DWOM6SUUL

https://m.eds00.ru/OXQAPGNCF

37

38

VYTroJIbHas KHUCII0Ta U €€ COJIU

[TpakTuyeckas padora Ne 4 o
teMme "[lonydyeHue yriekucioro
ra3za. KauectBeHHas peakuus Ha
KapOoHaT-HOoH"

https://m.edsoo.ru/OHQHDG6IPA

https://m.eds00.ru/G2HZXQGCS8

39

[lepBoHayanbHbBIE MOHATHUS 00
OpraHUYeCKUX BEHIECTBAX KaK O
COEIMHEHMSIX yIiepoja

https://m.eds00.ru/30T1Z2109Z

40

41

Kpemuuii u ero coeguHeHust

[IpakTuueckas pabora Ne 5.
Pemenne skcriepuMeHTaTbHBIX
3amadq o teme «BaxHueiimme

https://m.edsoo.ru/75JXNHO0I8

https://m.edso0.ru/O7ES8DOD7Z
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42

43

44

45

HEMCTAIJIBI U UX COCANHCHU A

KonTponbnas pabota Ne3 no
TeMe «Bakuenme HeMeTaJUIbl U
UX COEIUHEHU

OOm1ast xapaKTepUCTHKA
XUMHYECKHUX DJICMEHTOB —
MeTauioB. Meramindeckas CBSI3b
M MeTaJllTnJecKas
KPUCTAJUINYECKAsl PELIETKA.
dusnyeckue CBOMCTBA METAIOB

XUMHUYECKHE CBOUCTBA
METAJIOB. DJIEKTPOXUMUYECKUI
PAIl HANPSHKEHUH METAIIOB

OOm1re crocoObl NOTyYESHHUS
MetauioB. CruaBel. Beruncienus
10 YPaBHCHHUSAM XUMHUYECKHUX
peaKkuui, eciiv OIuH U3
pEareHTOB COACPIKUT MPUMECH

https://m.edsoo.ru/S85J9UGH3

https://m.edso00.ru/XK1GYPCO1

https://m.edsoo.ru/Z7YRNPAEW

https://m.edso00.ru/G54GDQI2D

46
47

48

49

50

51

IlonsiTHE O KOPPO3UU METAILIOB
[llenoynbie MeTaIbI

OKcubl ¥ TUIPOKCUIBI HATPUS U
KaJis

lenouno3eMeIbHbBIE METAIIBI —
KaJIbIIUA U Mardui

Baxueiinime coeiuHeHNUA
KaJIBITHS

O00011IeHIE U CUCTEMATH3ALUS
3HAHWI

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

https://m.edsoo.ru/X1B4BPUW?2

https://m.edsoo.ru/Q4DX0G3U9

https://m.edsoo.ru/REOCDY0K6

https://m.edsoo.ru/CJR96CMZA

https://m.edso00.ru/O5PXGG1BE
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52

53

54

JKEcTkOoCTh BOABI U CIOCOOBI €6
YCTpaHEHUS

[Tpaktuueckas padota Ne 6 mo
TeMme "JKECTKOCTE BOJILI U
METOJIbl €€ yCTpaHEHUS"

AroMuHUNA

https://m.edsoo.ru/WFMBFTTTP

https://m.edsoo.ru/NFIROKB8J

https://m.eds00.ru/9ZJ8RD1TV

55

56

57

58

59

60

61

62

AmdoTepHBIE CBOINCTBA OKCHJIA U

TUAPOKCH]IA
Kemeso

OKCHIbI, THIPOKCHUIBI U COJIH
xenesa (1) u xemnesa (111)

0O0001IeHrE ¥ cucTeMaTh3alus
3HAHUH

[IpakTuueckas pabora Ne 7.
Pemenne skciepuMeHTATBHBIX
3a7a4 o teMe «Bakaenmue
METAJIbl U UX COETMHEHUSD»

Brrurcnenus mo ypaBHEHUAM
XUMUYECKUX PEAKLUH, €CIIH
OJIMH U3 PEareHToB JaH B
U30BITKE WU COJACPIKUT
npuMecH. Beraucnenust
MaccOBOM JOJH BBIXOJIa
MPOYKTA PEAKIIUU
O060061IeHne 1 cucTeMaTH3aus
3HaAHUU

KonTponbnas pabora Ne4 no
TeMe «Bakuenme MeTayisl U

https://m.edsoo.ru/NI5K110J5

https://m.edsoo.ru/F20NJR5SR

https://m.edsoo.ru/AIRTUBLAMP

https://m.edsoo.ru/NAON6HGKZ

https://m.edsoo.ru/ZN7G0QSMX

https://m.edsoo.ru/AYD2HESIY

https://m.edsoo.ru/B8TOVTKOP

https://m.edsoo.ru/703C804GN
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https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/NI5KIIOJ5
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HUX COCAUHCHUA»

BemecTBa u maTepuansl B

63 N 1 https://m.eds00.ru/OF132JMTO0
IIOBCECAHCBHOU XU3HHN YCJIOBCKA
X

64 HMHICCKOE 3ATPAHEHIC 1 https://m.eds00.ru/9ANGYEYQ
OKpY>Karolleu cpeibl
P

65 O/ XHUMUH B DELICHHI 1 https://m.edso0.ru/18Q203Y 28
9KOJIOT'MYCCKUX Hp06HeM
P 7| .

66 C3CPBHLI YPOK 06061HGHH6 1 1 https://m.edsoo.ru/DT1BAS5U4
cucremMaTtui3anyvs 3HaHUU
P 7| .

67 e3epBHEIT ypok. Obodmerne 1 hitps://m.eds00.ru/P52TIZNXV
cucremMaTrul3anus 3HaHUU
P 7| .

68 e3epBHEIT ypok. Obodmerne 1 https://m.eds00.ru/TMK36TIZG
cucremMaTtul3anyvs 3HaHUU

OBIIEE KOJIMYECTBO HACOB I10 68

I[TPOTPAMME
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IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOMN TPOT'PAMMBI

8 KVIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NMpeaAMETHLIC PE3yJbTaThbl 0CBOCHUSN OCHOBHOM
06p330BaTeJ1bHOI7[ nmporpaMmbl OCHOBHOI'O oo1ero 06pa303aﬂuﬂ

1

1.1

1.2

1.3

1.4

1.5

1.6

1.7

IIo Teme: <<HepBOHa‘~IaJIBHBIC XUMHWYCCKUC ITOHATHUA»

pacKpbelBaTh CMBICA OCHOBHBIX XMMHUYECKHX TOHSATHHA: aToM,
MOJIEKYyJla, XUMHYECKHI 3JEMEHT, IPOCTOE BEIIECTBO, CIOXKHOE
BEIIECTBO, CMeCh (OIHOpPOTHAs W HEOIHOPOJHAs), BaJECHTHOCTH,
OTHOCUTENIbHAsI aTOMHAasi W MOJIEKYJIIpHAas Macca, KOJIMYECTBO
BEIIECTBA, MOJIb, MOJISIpPHAs Macca, MaccoBas JOJS XHMHYECKOTO
DJIEMEHTa B COCIMHEHUH, MOJSIPHBIA OOBEM, XMMHUYECKas peakifus,
KJaccu(uKamusl — peaknuid:  peakUuu  COSAMHEHHs,  pPeaKkUuu
pa3NOKEHUs,, PEAKIHW 3aMEIIeHHs, peakuuu OoOMeHa, JK30- H
IHJIOTEPMHUUYECKUE PEaKIMH, TEIUIoBOW 3P (EKT peakiuu, pacTBop,
MaccoBasi JIOJIsl BellecTBa (POICHTHAS KOHIICHTPAIIHS) B paCTBOPE
WLTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKHX MOHATHH U
NPUMEHSTh 3T MOHATHUS MPU ONMUCAHUY BEILECTB U UX MPEBpaLICHUN
UCMOJIb30BaTh XMMUYECKYI0 CHUMBOJIUKY JJsl COCTaBJIEHUS (opMys
BCIICCTB M YPAaBHEHHUI XUMUYCCKUX PEAKITH

pacKpeiBaTh  CMBICI  3aKOHOB  COXpPAaHEHHsI MacChl  BEUICCTB,
MOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJIIPHOTO ~YY€HHs, 3aKOHa
ABoraapo

ONPENENIATh  BAJIEHTHOCTh aTOMOB  DJJEMEHTOB B  OMHApHBIX
COCIMHEHHUSIX

KJaccu(uIUpoOBaTh XMUMHUYECKHE pEakuuu (10 YUCIy M COCTaBy
YYaCTBYIOIIMX B PEAKIIUH BEUIECTB, TI0 TETIIOBOMY P QEKTY)
BBIUUCIIATh OTHOCUTEIBHYIO MOJEKYSIPHYIO W MOJISIPHYIO MAaccChl

BEILIECTB
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1.8

1.9

1.10

2.1

2.2

2.3

2.4

BBIYHCIISATH MAcCCOBYIO JIONIFO XMMHYECKOTO JJIEMEHTa Mo (opmyiie

COCIMHEHHS,
BBIYUCIISITH MAaCCOBYIO JIOJTIO BEIIIECTBA B paCTBOPE

MPUMEHATh €CTECTBEHHOHAY4YHbIE METObl MO3HAaHUs — HaOI0eHueE,
U3MEpEHUe,  MOJEIMPOBAHME,  OKCIEPUMEHT  (peajbHBIl U
MBICJICHHBIN )

ITo Teme: «BaxkHeimme npeACcTaBUTENN HEOPTaHUYECKUX BEIIECTBY
pacKpbIBaTh CMBICJI OCHOBHBIX XMMMYECKHUX IOHATHUH: OKCHJ,
KHCJIOTa, OCHOBAaHHUE, COJIb

OINPEAEIATh IPHUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KIIAcCy
COEMHEHMH 110 popMysiaMm

KJIaccu(UIMPOBATh HEOPTAaHMUECKUE BEIIECTBA

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XHWMHUYECKHE CBOWCTBA

BCIICCTB pPa3JIMYHBIX KJIACCOB, IOATBEPKAasd OIMCAHHUC IIpHUMEpaMu

MOJIEKYJISIPHBIX YPABHEHHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIINN

2.5

2.6

2.7

3.1

MMPOrHO3UpPOBATH CBOICTBa BEIIECTB B 3aBHCHUMOCTH OT HX
Ka4€CTBCHHOI'0O COCTaBa, BO3MOXXHOCTHU IMPOTCKAHUA XHUMHUYCCKUX

HpeBpaH_ICHI/Iﬁ B PAa3JIMYHBIX YCIIOBUAX

CleloBaTh IpaBUJaM IIOJIb30BaHUS XMUMHYECKOM TMOCyAOd U
1abopaTopHbIM O0OpYyAOBaHUEM, a TaKXKe MpaBuiIaM OOpalleHUs C
BCIICCTBAMHU B COOTBCTCTBUHU C HUHCTPYKOUAMU 110 BBIIIOJIHCHUIO
71a00PaTOPHBIX XUMHMYECKHUX OIBITOB IO TMOJTYYEHHIO U COOMPAHUIO
ra3000pa3HbIX BEIIECTB (BOAOPOAA U KHCIOPOJAA), MPUTOTOBICHUIO
pacTBOpOB € ONPEACIEHHON MacCOBOM JOJIEM PacTBOPEHHOrO
BEILIECTBA, IUNIAHUPOBATh U MPOBOAUTH XUMUYECKUE IKCIIEPUMEHTHI 11O
pacro3HaBaHWIO PACTBOPOB IIeo4eid W KUCIOT C TOMOIIBIO

MH/INKATOPOB (JIakMyc, (heHOI(PTATCHH, METUIOPAHK U APYTHUE)
MPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKOH peaKkinu

I[To Teme: «llepumomuueckuii 3akon u Ilepumomuueckas cucrema
xumudeckux oanemeHtoB JI. M. MengeneeBa. CtpoeHue aToOMOB.

Xumuaeckas cBsi3b. OKHCIUTENLHO-BOCCTAHOBUTEILHBIE pCakum»

pPacCKpbIBaTb CMBICI OCHOBHBIX XMMHUYECKHMX IOHATUH: SAPO aroma,
ANIEKTPOHHBIM CJIOM aToMa, aToOMHas opOuTaidb, paguyc aroma,

XUMHUYCCKad CBA3b, IOJISIpHAA W HCIOJISIpHAs KOBAJICHTHAA CBA3b,
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3.2

3.3

3.4

3JIEKTPOOTPULATEIBHOCTh, HWOHHAs CBA3b, HOH, KAaTHOH, AHUOH,

CTCIICHb OKHCJICHUA
K.]'IaCCI/ICbI/II_[I/IpOBaTI) XHUMHUYCCKUC 3JICMCHTHI

OIMCHIBATh M XapaKTepu30oBaTh TaObIuuHyr Qopmy [lepuoauueckoii
CUCTCMblI XHUMHWYCCKHUX OJJICMCHTOB: pPa3/IM4aTb IIOHATHUA «TJIaBHAsA
noarpynma (Arpymma)» wu «mnobouHas mnoarpymnma (brpymma)y,

«MaJiple» U «OOJIBIIHEY nepruoabl

packpbiBath cmblcn Ilepuoguyeckoro 3akona JI[.MI. Menzeneesa:
JIEMOHCTPHUPOBATh IOHUMAaHUE IIEPUOANYECKON 3aBUCUMOCTH CBOWCTB
XUMUYECKHX DJIEMEHTOB OT UX I0J0XeHHus B Ilepuomnueckoi

CUCTEMC

3.5

3.6

3.7

9 KUIIACC

Kon
MPOBEPSIEMOT0
pe3yJabTara

1

1.1

COOTHOCUTh  OOO3HA4Y€HHUs, KOTOpbIE HMEIOTCA B  TabiuIe
«Ileppuoguueckass  cucteMa  XuUMHUYeckux  snemeHTtoB .U
MenneneeBa» ¢ YHCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB
XUMHYECKUX DJJIEMEHTOB (COCTaB W 3apsii sapa, oOIee YHciIo

AJIEKTPOHOB U PACIIPEIETICHUE UX 110 3JIEKTPOHHBIM CIIOSIM)

OIpeaciATh CTCIICHb OKHCJICHUA OJICMCHTOB B 6I/IHapHI>IX

COCANHCHUAX

OTIpEe/ENATh BHJ XMMHYECKON CBA3M (KOBaJeHTHas U HOHHas) B

HCOPTaHNUYCCKUX COCIUHCHUAX

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus

IIo Teme: «BemiecTBo 1 XUMHUYECKast peaKkuus»

pacKpbIBaTh CMBICT OCHOBHBIX XHUMHUECKUX IOHITHH: pacTBOD,
QJICKTPOJIUTBI, HEIJICKTPOJIMTBI, 3JICKTPOJIHUTHYCCKAd AHUCCOUaIu,
peaKkui MOHHOTO OOMEHa, KaTalnu3aTop, XUMHUYECKOE PABHOBECHE,
oOpaTumbIe u HEOOpaTHUMBbIE peaKiuu,
OKHCJIUTEIbHOBOCCTAHOBUTEIILHBIE peakiuu, OKHCITUTEIIb,
BOCCTAHOBHTEIIb, OKHCICHHE ¥ BOCCTAHOBJICHHE, aJUIOTPOITHS,

aM(bOTepHOCTB, XHUMHUYECKas CBs3b (KOB&J’ICHTHaH, HOHHAas“d,

46



1.2

MeTaJUIMuecKas), KpPUCTAUIMYECKasi peléTKa, CIUIaBbl, CKOPOCTb
XUMHUYECKON peakiuu
I/IJ'IJ'II-OCTpI/IPOBaTI) B3aUMOCBA3b OCHOBHBIX XHMHWYCCKUX HOHHTI/II\/'I nu

MPUMCHSATH OTU MMOHATHSA ITPU OMMUCAHUHN BCUICCTB U UX HpCBpaHIGHI/Iﬁ

1.3

1.4

1.5

2.1

COCTaBJISITb YPaBHCHUA BHGKTPOJII/ITI/I‘-ICCKOI\/JI Jucconanuu KHCIIOT,
IEJI0Ye W COJIeH, TOJHBIE M COKpAalIEHHBIE YpPAaBHEHHS PEaKIH

HOHHOI'0 0OMeHa

PacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pPEAKIUI
MOCPEJICTBOM COCTaBJICHUS AIEKTPOHHOTO OajaHca 3THX PeaKluid
MIPOBOJIUTH PACUETHI TT0 YPABHEHUIO XUMHYECKOW peaKIuu

ITo Temam: «Hemeramnel W WX coeauHEHUS» M «MeTamiel M HUX
COEIMHEHUS

XapaKTePHU30BaTh (OMUCHIBATh) OOIIHE U CIICIMPUICCKUE XUMUUYECKHE
CBOMCTBAa NPOCTHIX M CIIOKHBIX BELIECTB, MOJTBEPKAasi ONUCAHUE

npuMepaM MOJICKYJISIPHBIX U HOHHBIX ypaBHeHI/Iﬁ COOTBCTCTBYHOIIUX

XUMHUYECKUX PeaKIui

2.2

COCTaBJISITb YpPaBHCHHA peaKHHﬁ, MOATBCPIKAAOIHNX CYHICCTBOBAHUC

TeHETHYCCKOM CBSI3U MCXKIY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

2.4

2.5

IMPOTrHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHMU,
BO3MOXHOCTH IMPOTCKAHUSA XUMHUUYCCKHUX HpeBpaHIGHI/Iﬁ B Pa3JIMYHBIX

YCIOBHUAX

ClleIoBaThb IPaBWJIaM [IOJIb30BAHUS XMMHUYECKOH THOCylod W
na0opaTOpHBIM 000pYZOBaHMEM, a TaKKe MpaBWiaM OOpaIIeHUs C
BELIECTBAMH B COOTBETCTBUU C HUHCTPYKIUSMHU 110 BBIIOJIHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB IO MOJYYEHHUIO M COOMpPAaHUIO

ra3000pa3HbIX BEIIECTB (aMMHaKa U YTIEKUCIIOTo Ta3a)

NPOBOJUTHh PEAKIMH, MOATBEPKIAIONINEG KadeCTBEHHBIH COCTaB
pa3IMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM IMYTEM XJIOPHI-,
Opomun, wuomua, kKapOonat, Qocdar, cunmkar, cynbdar,
THJPOKCUIMOHBI, KATHOHBl aMMOHHS, UOHBI HM3YYCHHBIX METAJUIOB,

MPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPaX HEOPTraHUUYECKUX BEIIECTB

[To Teme: «XuMus 1 OKpy>KaroIas cpenar

3.1

pacKpbIBaTh CMBICI  OCHOBHBIX Xumuyeckux noHstuil: [IJIK

BCIICCTBA; KOPPO3Us METAJIIIOB
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3.2

HpI/IMCHSITB OCHOBHBIC OHGpaHI/II/I MbICJIHTCHBHOfI NCATCIIBHOCTU —
aHaMM3 W CHUHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEMAaTHU3aIHIo,
BBISIBJICHUC HpI/I‘-II/IHHO-CHC[[CTBCHHBIX CBH3CI>1 — JId I/I3y‘-IeHI/I}I
CBOMCTB BEIIECTB M XHMHUYECKUX pPEaKIUH; €CTEeCTBEHHOHAY4YHbBIC
METOJIbI TIO3HAHWSI — HAOIIOJICHUEe, W3MEpPEHUe, MOJICITHPOBAHUE,

AKCIIEPUMEHT (peajbHbI U MBICJICHHBIN)
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IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

8 KVIACC

Kon
1

11

1.2

1.3

14

1.5

IIpoBepsieMblii 3J1EMEHT COACPKAHUS

IlepBoHauaIbHBIE XUMUYECKUE TTOHATHS

[Ipeamer xumuun. Ponb XMMUM B JKM3HM 4elIOBEKa. XUMHS B CUCTEME HayK.
Tena u BemiecTBa. PuU3NUECKUE CBOMCTBA BEIIECTB. ATperaTHOE COCTOSHUE

BEILIECTB

ITousrue o MCTOAaX MO3HaHUA B XMMHUH. Yuctele BEIICCTBA U CMCCH. Crioco05bI

paszeleHust cMecen

ATOMBI M MOJICKYIJIBI. Xumuueckue daeMeHThl. CHMBOJIBI  XMMHYECKHUX

aneMeHToB. [IpocThie U cioxHbIe BeulecTBa. ATOMHO-MOJIEKYJISIPHOE YUeHHE

Xumuyeckas Gopmyia. BaneHTHOCTP aTOMOB XMMHMUYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOCUTENbHas  aTOMHas  Macca.
OtHocuTenbHas MOJIEKYJIApHas Macca. MaccoBas 10JI1 XUMHUYECKOTO dJIEMEHTA

B COCAMHCHHNU
KonunuectBo BellecTBa. Moib. MOJ'ISIpHaSI Macca. B3zanmocBs3b KOJIMYECCTBA,

Macchl M 4YHCIAa CTPYKTYPHBIX €IWHHII BemiectBa. Pacu€rel mo Qopmynam

XUMHWYCCKHUX COCI[I/IHGHI/Iﬁ

1.6

1.7

PusnuecKkue U XUMUYECKUE SABJICHMSA. XUMUYECKas peakuus U e€ NPU3HAKU.
3aKOH COXpaHEHHUs MaccChl BEUIECTB. XUMUUeckue ypaBHeHus. Knaccudpukanus

XUMHUYCCKUX pCaKHI/Iﬁ (COC,[[I/IHCHI/I}I, Ppa310KCHUA, 3aMCIUICHU, O6MeHa)

XYUMHUYECKUH IKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOI MOCYI0H, C MpaBUiIaMH
pabotel B naboparopun u TpuéMaMu oOparieHuss ¢ Jab0paTOPHBIM
obopymoBaHHEeM, HW3yYe€HHE W OMNUCAaHWE (PU3NYECKHX CBOWCTB 0O0Opa3IoB
HEOpPraHWYECKUX BEHIECTB, HaOmoneHne Qusnyecknx (IUIaBICHUE BOCKA,
TasiHUE JIbJIa, pAaCTUPAHUE caxapa B CTYIIKe, KUIIEHUE U KOHACHCAIUs BOJbI) U
XUMHUYECKHX  (TOpeHHe CBEYM, NPOKAIMBAaHUE METHOH  TPOBOJOKH,
B3aMMOJICIICTBHE MeJla C KHUCJIOTOW) sBJIGHUHM, HAOMIOJEHUWE U ONMCAHUE
NPU3HAKOB TMPOTEKAHWsS XUMUYECKUX peaknuid (pa3joxeHue caxapa,
B3aUMOJICHICTBUE CEpHOM KHCIOTBI C XJOpHJIOM Oapusi, pa3ioXKeHue
runpokcusa Meau(ll) npu HarpeBaHuu, B3aMMOJEMCTBHE Ke€j€3a C PACTBOPOM

conu menu(ll), n3yuenue crnoco6oB pazaeneHus: cMeceit (C MOMOIIbI0 MarHuTa,
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2.1

2.2

2.3

2.4

¢uipTpOBaHMe, BBHIApUBAHKE, TUCTHUIALMUS, XpoMartorpadus), NpoBeneHHUE
OUYHCTKH [TOBApEHHOM COJIM, HAOIO/IEHHE U ONMCAHHUE PE3YJIbTATOB IIPOBEAECHUS
OIbITa, WUIFOCTPUPYIOLIETO 3aKOH COXPAaHEHMsS MAaCChl, CO3JlaHUE MOJENel

MOJIEKYJ (IIapOCTEPHKHEBBIX )
Baxuelime npeacTaBuTeIn HEOPraHNYECKUX BEILIECTB

Bo3nyx — cmech razoB. CocraB Bo3zmyxa. Kucimopon — snemMeHT U mpocroe
BemiecTBo. HaxoxkieHue Kuciopona B MpUPOAE, (PU3NYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropenus). Okcuabl. [Ipumenenue kucimopona. CrocoOsbl
NOJY4YeHUs1 KHUCIopoJa B J1a0OpaTOpuM W MNPOMBIINIIEHHOCTH. Kpyroopor
Kucaoposa B mpupoje. O30H — auioTponHas MoauduKalus KUCIopoia
TennoBoii 3G HeKT XUMUYECKON peaKInK, TEPMOXUMUYECKUE YPABHEHHS, IK30-
U DHJI0TEpPMUYECKHE peakiuu. TOommBo: yroib U MeTaH. 3arpsi3HeHue BO3/1yXa,
yCHJIEHUE TApHUKOBOTO 3P QeKTa, pa3pylIeHHEe 030HOBOIO €05

Bonopon — snemeHT u mpocrtoe BeuiectBo. HaxoxieHue Bogopoaa B HpHUPOJE,
¢u3uyecKkue M XMMHYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCOOBI IOTYYeHHMS.

Kuciote! 1 com

MounsipHblii 00BEM razoB. Pacuérel 10 XUMUYECKUM YpaBHEHUSIM

2.5

2.6

2.7

2.8

2.9

®dusnyeckue CcBoMcTBa BOAbl. Boma kak pactBoputenb. PacTBOpBL
HacpimieHHble 1 HEHACBIIIEHHBIE PacTBOPBI. PacTBOpUMOCTh BELIECTB B BOJIE.
MaccoBass 107 BelIECTBA B pacTBOpe. XUMHUYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponb pacTBOpoB B MpUpOJe U B KU3HU yenoBeka. Kpyrosopor
BOJABl B TMpUpOJAE. 3arps3HEHUE TMPUPOIHBIX BoJA. OXpaHa U OYHMCTKA
MIPUPOJHBIX BOJ

Knaccudukanus neopranmueckux coeauHeHnid. Oxcuapl. Knaccuduxarus
OKCHJIOB: cojeoOpa3yromue (OCHOBHBIE, KHCIOTHBIE, aM(pOTEepHBIC) W
HeconeoOpa3ywomue. Homenknarypa okxcuaoB. dusnueckue U XUMHYECKHE

CBOMCTBa OKCUAOB. [TonyueHne okcuoB

OcnoBanus. Knaccudukanuss OcHOBaHMHA: MIETOYM M HEPACTBOPUMBIE
ocHoBaHMs. HoMeHkatypa ocHOBaHWil. PU3NYECKHE U XMMHUYECKHE CBOMCTBA
ocHoBaHui. [lonyueHne ocHOBaHUM

Kucnotsl. Knaccudpukanust kucinor. Homenknatypa kucinor. OusnMueckue u
XHMHYECKHE CBOMCTBa KHCIOT. Psanm akruBHoctm MetanioB H.H. bekerora.

ITomy4yenue kuciaor

Comu. Homenknarypa coneil. @u3nyeckue M XUMHUYECKUE CBOMICTBA COJEH.
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2.10

ITomy4yenue conen

I'eneTndeckas cBSI3b MCKAY KiIaCCaMU HCOPraHUYICCKUX CO€IUHEHUI

2.11

XVUMUYECKUN  JKCHEPUMEHT: KadeCTBEHHOE OIpelelieHHEe  COACpIKAHUS
KHUCIIOpOJla B BO3AYyXe, IMOJIyYeHHE, cOOMpaHue, pacro3HaBaHUE U U3YyYCHUE
CBOICTB KHCJIOpOJa, HAOIIOCHIE B3aUMOJICHCTBUS BEIIECTB C KUCIOPOIOM H
YCIIOBUSI BOBHUKHOBEHUS U MpEKpallleHus: TopeHus (moxkapa), 03HaKOMJICHHUE C
oOpa3lilaMu OKCHJIOB M OINHUCAaHWE WX CBOMCTB, MOJy4YeHHE, coOHMpaHue,
pacro3HaBaHME W H3Y4YEHHE CBOMCTB BOjaOpoa (FOpeHHE), B3auUMOEHCTBHE
Bojiopoa ¢ okcuaoM menu(ll) (Bo3MOKHO HCTIONB30BaHUE BUEOMATEPHAIIOB),
HaOmoieHne oO0pa3loB BEHIECTB KOJIMYECTBOM | MOJb, HCCIEOBaHUE
OCOOCHHOCTEH pacTBOPEHHUs BEIIECTB C PA3IUYHOW PACTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C OMPENCIEHHON MacCOBOM J0JIEW pacTBOPEHHOTO
BEIIECTBA, B3aWMOJCHCTBHE BOJBI C MeETaUIaMU (HATpUEM M KaJbI[HEM)
(BO3MOXKHO WCIIOJIH30BAaHUE BHICOMATEPHAIIOB), OIPEICICHHE pPAaCcTBOPOB
KHCJIOT W MISJIOYEH C TIOMOIIBI0 HHIWKATOPOB, HCCIICOBAaHWE OOpPa3IoB
HEOPraHUYECKUX BEIIECTB pPAa3MYHBIX KIJIACCOB, HaONIOEHWE W3MEHEHUs
OKpacKH WHJIUKATOPOB B pacTBOpax KHCIOT U INEJIOoYel, W3y4YeHHe
B3aumojeiicTBusi okcuga meau(ll) ¢ pacTBopoM cepHOW KHUCIOTBI, KHUCIOT C
MeTaJlJIaMH, peakluii HeUTpaau3alnu, IoJTydeHUEe HEPACTBOPUMBIX OCHOBAHHIA,
BBITCCHCHHE OJHOTO METaula JPYrdM H3 pacTBopa COJIM, pEIICHUE
OKCIIEPUMEHTATBHBIX 3a/ad Mo TeMe «BakHelme Kiacchl HEOPTaHUYIECKUX

COEIUHEHUN

3.1

3.2

3.3

ITepnonnueckuii 3akoH u [lepuonnueckas cucTeMa XMMUYECKUX 3JIEMEHTOB
.. MenaeneeBa. CtpoeHue aToMoB. XUMU4ecKas CBsI3b. OKUCIUTENbHO-

BOCCTAHOBUTCIIBHBIC PCAKIINHN

[lepBble TIOMBITKM KJIACCHU(UKAIIUU XUMHUYECKHUX 2JJIeMeHTOB. [loHsTtne o
pYIIax CXOJHBIX AJIEMEHTOB (IIETOYHbIE U IIETOYHO3EMENbHBIE METAILIbI,
rajJioreHbl, WHEPTHBIC Ta3bl). DJEMEHTHI, KOTOphIe 00pa3yloT ampOoTepHBIC
OKCHJIbI U TUAPOKCHUIBI

[Tepuonnueckuii 3akoH. [lepronnueckas cucteMa XuMHU4Ieckux ssmemenTon J1.1.
Menneneena. Kopotkonepuonnas u JUTMHHOTIEPUOTHAS hopmbl
[lepuoanueckot cucrteMbl XxuMuueckux anemeHtoB J[.M. Menneneesa.
Ilepuonbl u rpynnbl. PU3HYECKUI CMBICI HOPAIKOBOIO HOMEpa, HOMEPOB

nepruoaa 1 rpy1iibl 3JICMCHTA

Ctpoenne atomoB. CocTaB aTOMHBIX sifiep. M3otomnbl. DnekTpoHbl. CTpoeHue
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AJIEKTPOHHBIX 000JI04YeK aTroMOB TMepBbIX 20 XUMHYECKHX 3JIEMEHTOB
ITepuoanueckoit cucremnl .M. MenaeneeBa. XapakTepuCTUKa XUMHUYECKOTO

AJIEMEHTA MO ero noyuoxeHuto B Ilepuoanueckoii cucreme [I.11. Menneneena

3.4

3.5

3.6

3.7

3aKOHOMCpHOCTI/I HN3MCHCHUA paauyca aTOMOB XHUMHYCCKUX OJICMCHTOB,
METAJIMYECKUX W HEMETANIMYECKHX CBONCTB MO TpyNmaM U MEPUOAAM.
3nauenue [lepuoanueckoro 3akoHa u lleproguyeckoit CUCTEMbI XUMUYECKUX
AJIEMEHTOB JUIsl pa3BUTHS Hayku W mnipakTuku. .M. MenneneeB — y4€HbIil U
rpakJaHUH

Xumuyeckass cBs3b. KoBaneHTHas (TonsipHass ¥ HEMOJSpHAs) CBS3b.

C‘)J’ICKTPOOTpI/IHaTCJ'IBHOCTB XHMHYECKHX 3JIeMeHTOB. MloHHas CBA3b

Crenenp okucieHusa. OKUCIUTEIbHOBOCCTAHOBUTENIbHBIE peakuuu. [Ipouecch

OKHCJICHHS B BOCCTaHOBIICHUS. OKUCIUTENIN U BOCCTAHOBUTECIIH

XUMHUUECKUH SKCIIEPUMEHT: M3Yy4deHHE OO0pa3lloB BEIECTB METaJIOB U
HEMETAJUIOB, B3aUMOJEUCTBUE THUAPOKCHAA LUHKA C PAacTBOPAMH KHCIOT U
LIeJI0YEH, MPOBEICHUE ONBITOB, WIUIFOCTPUPYIOLIUX IPUMEPHI OKUCIUTEIBHO-

BOCCTAHOBUTEJIbHBIX peakiuil (rOpeHue, peakliuu pas3iokKeHUsl, COSTMHEHUS)

9 KUIIACC

Kon

11

1.2

13

IIpoBepsieMblii 3J1eMEHT COACPKAHUS

BemectBo n xumuueckas peakuus. [losropenue

ITepuonnueckuit 3akoH. [lepuoanueckas cucrema XuMu4eckux s3emeHToB . 1.
MengeneeBa. CrpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOICTB
XUMUYECKUX DJJIEMEHTOB IEpPBBIX TPEX MEPUOAOB, Kalus, KalblUsl MU HX
COCIMHEHUII B COOTBETCTBHM C IMOJIOKEHHEM 3JIeMeHTOB B llepmoanueckoii

CUCTEMC U CTPOCHUEM UX aTOMOB

CrpoeHne BemecTBa: BHABI XMMHYECKOM CBA3H. THUIBI KPHUCTaNIMYECKUX
pEelETOK, 3aBUCUMOCTh CBOMCTB BEILECTBA OT TUIA KPUCTAIUIMYECKON PEIIETKH
U BHUJIa XuMudeckoi cBszu. Knaccudukanust 1 HOMEHKIaTypa HEOPraHUYECKUX
BEIIECTB (MEXIyHapOoJHas U TpUBHAJbHAs). XUMHUYECKHUE CBONCTBA BEIECTB,
OTHOCAIIMUXCSA K Pa3IuM4HbBIM  KJIACCaM  HEOPraHWYECKMX COCIWHEHH,

TCHCTUYCCKAs CBA3b HCOPIraHNYCCKUX BCIICCTB

Knaccugukaus XMMAYeCKUX peaklrid M0 pa3INyHbIM MpU3HaKaM (110 YUCTy U

COCTaBYy Yy4YacCTBYIOIIMX B pEaKUUU BELIECTB, MO TEIUIOBOMY 3(ddexTy, 1o
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U3MEHEHUIO CTCIEHEM OKHUCICHHUS XUMHYECKHX 3JIEMCHTOB, IIO 06paTI/IMOCTI/I,
0 y4YacTUIO KaTauu3aTopa). DK30- U OJHAOTCPMHYECKHE  PEaKIIHH,

TEPMOXUMHUYECKHUE YpaBHEHUA. [[OHATHE O CKOPOCTU XMMHUYECKON PEAKIIUU

1.4

[TonsiTue 00 0OpaTUMBIX M HEOOpPATHUMBIX XUMHUYECKHX peakuusax. [loHstue o
TOMOT'€HHBIX U F€TepOreHHbIX peakiusix. [IoHaTHe 0 XMUMHUYECKOM PaBHOBECHH.
@akTophl, BIMAIOIINE HAa CKOPOCTh XUMHUYECKOW pEeakUUd U II0JI0KEHHE

XUMHUYECCKOI'0 paBHOBECCHUS

1.5

1.6

1.7

2.1

OKHCITUTEITEHO-BOCCTAHOBUTEIILHBIE pc€akuuu, OJICKTP OHHBIN OajaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIIFHOMN pCaKknunu. CocraBieHHE ypaBHCHI/Iﬁ
OKHUCINTCIIbHO-BOCCTAHOBHUTCIIbHBIX peaKI_[I/Iﬁ C HCIIOJB30BaHHCM MCTOOA

AIIEKTPOHHOTO Oananca

Teopust AJIEKTPOIUTUYECKOW TUCCOLMALUN. DJIEKTPOIUTHI U HEDIEKTPOIMTHI.
Karnonsl, aHnOHbI. MexaHU3M AMCCOLUAIMH BEIIECTB C Pa3IMYHbIMU BUAAMHU
XUMu4eckolt cBsa3u. Ctenens nucconuanuu. CUIbHBIE U claOble AJIEKTPOJIUTHI.
Peakiun noHHOro oO6MeHa. YCIIOBUS NPOTEKAaHUS peakUuil MOHHOro OOMEHa,
IIOJIHBIE U COKpALEHHBIE WOHHBIE YypaBHEHMs peakuuid. CBOIHCTBa KHCIOT,
OCHOBaHMH H COJIE B CBETE€ TMPEACTABICHUH 00 SJIEKTPOJUTHYSCKOU

AUCCoranuu. KauecTBeHHbIC pCaKku Ha UOHBI. IIonsatue o THUAPOJIN3C cojieit

XVMMHUYECKUN DSKCIIEPUMEHT: O3HAKOMJICHHE C MOJEISAMHM KPUCTAJUIMYECKUX
pEeETOK HEOPraHMYECKUX BEIIECTB — METAUIOB M HEMETauoB (rpadura u
ayMasa), CJIOKHBIX BEILIECTB (XJIOpUAA HATpHs); HCCIEIOBaHHE 3aBHCHUMOCTHU
CKOPOCTH XHMHYECKOM peakluuu OT BO3ACUCTBUS pPa3iIMUHbIX (DaKTOPOB;
UCCJIENOBAHUE  DJIEKTPOIPOBOAHOCTH  PACTBOPOB  BELIECTB,  Ipolecca
JUCCOLMAIMU  KHUCIOT, IIeno4ed u  cojiell  (BO3MOJKHO HCIOJIB30BaHUE
BUJICOMATEPHUAJIOB); TPOBEJEHHE OMNbITOB, WUIIOCTPUPYIOLUIMX MPU3HAKU
IPOTEKAHUS peakiii HOHHOro oOMeHa (00pa3oBaHKe OcCajiKa, BbIJEIECHHE rasa,
0o0pa3oBaHUE BOJbI); OMNBITOB, HUIIOCTPHPYIOUIMX HPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX peakuuil (TOpeHHe, peakiy pasioKeHUs, COCTUHEHHS);
pacro3HaBaHUE HEOPTraHUYECKHUX BEIIECTB C IIOMOIIBIO KAUECTBEHHBIX PEaKIIUM

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJILHBIX 3a1a4
HemeTamis! 1 ux COCAUMHECHUA

OOmass  xapaktepuctuka ranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucneHus. CTpoeHue u Gu3ndecKue CBOMCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHMHUYECKHME CBOWCTBA Ha IMPUMEpPE  XJopa

(BSaHMOHCﬁCTBI/IC C MCTaljilaMu, HEMCTallllaMH, H_[eJ'IO‘IaMI/I). XJ'IOpOBOI[OpOI[.
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ConsiHast KMCIIOTa, XUMUYECKUE CBOWCTBA, MOIYy4YeHHE, IpUMeHeHue. JleiicTBue
XJIOpPa ¥ XJIOPOBOZOPOJA Ha OPraHU3M YelOBeKa. BakHelIne XJI0pUAbl U UX

HaXO0JICHUE B MIPUPO/JIE

2.2

2.3

2.4

2.5

O6mass xapaktepuctuka 37eMeHToB VIA-rpynmbel. OcoOE€HHOCTH CTPOECHMS
aTOMOB, XapakTepHble cTeneHu okucienus. CTpoeHue u (pu3nueckue cBOMCTBa
IPOCTBIX BEIIECTB — KHCIOPOAa M Cepbl. AJUIOTPOIHBIE MOIU(PHUKAINN
KHUCJIOpoZa U cepbl. XUMHUYECKUE CBOMCTBAa cepbl. CepoBOJOPOJ, CTPOECHHUE,
¢usuueckue M XuUMHYeckHe CBOMCTBA. OKCHIBI cepbl KaK MpeACTaBUTEIH
KHUCJIOTHBIX OKcHAoB. CepHasi KUCIIOTa, (pU3MUeCKHe U XMMHYECKHE CBOMCTBA
(oOmue Kak MpeacTaBUTENsS Kiacca KHUCIOT U crerupuueckue). XuMU4YeCcKue
peaxiuy, Jekallie B OCHOBE MPOMBIIUIEHHOTO CIoco0a MOJIyYeHHUs CepHOM
kucaothl. [Ipumenenue. Conn cepHON KHCIOTHI, KayeCTBEHHAsl peaklMs Ha
cynbdat-uoH. Haxoxaenue cepbl U €€ COCIMHEHWA B MPUPOJE. XUMHUUYECKOE
3arpsiI3HEHUE OKPYXKAIOLIEH Cpellbl COEIMHEHUSIMU Cepbl (KUCIIOTHBIE JT0K[IU,

3arpsI3HECHUC BO3AyXa U BO,Z[OéMOB), CIIOCOOBI €T0 NpeaoTBpalieHud

OO6mass xapakTepuctuka 3jeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEepPHbIE CTETICHU OKUCIICHHS. A30T, paclipoOCTpPaHEHUE B IPUPOJIE,
bu3nUecKkue U XuMUUYecKkne cBoricTBa. KpyroBopor azora B mpupozae. AMMHAK,
ero (u3nyeckne W XUMHUYECKUE CBOMCTBA, MOJy4deHHEe M mpumeHeHue. Conu
aMMOHHS, HX (U3HYECKUE ¢ XHMHUYECKHE CBOWCTBA, TMPUMEHEHHE.
KauecTBeHHast peakiysi HA MOHbI aMMOHHS. A30THasi KHCIJIOTa, €€ MOJydeHue,
bu3nYecKue W XMMHYECKHE CBOWCTBa (00mME Kak MPEACTaBUTENS Kiacca
KUCTOT U crnenuduueckue). Mcnoap3oBaHue HUTPATOB U COJIEH aMMOHHS B
KayeCcTBE MHUHEPAIbHBIX yI0OpeHHi. XuMUUEeCKoe 3arps3HEHHE OKpYXKarolleH
Cpelbl COCTUHEHUSIMU a30Ta (KUCIOTHBIE JOXKAH, 3arPS3HEHHUE BO3AyXa, TOUBBI

1 BOJIOEMOB)

docdop, amrorpornnbie Moaudukanuu dochopa, GU3NUECKUE U XUMHUUIECCKUE
cBoiictBa. Oxcun ¢Qocdopa(V) u dochopnas kucnora, Qusnueckue u
XUMUYECKHE CBOWCTBa, mosydeHue. lMcmonp3oBanue docdaroB B KauecTBe

MHUHEpaJIbHBIX YA00peHU

Obmas xapaktepuctuka 31eMeHTOB |VA-rpynmel. OcoOeHHOCTH CTpOCHHUS
aTOMOB, XapaKTepHbIE CTCIICHW OKHUCJICHUS.  YTIEpoJd, aJUIOTPOITHBIC
MOIU(UKAIMY, PaAcIpOCTpaHEHHE B MpHPoJEe, (U3NYECKHEe M XHMHUYECKHE
cBoricTtBa. Ancop6mus. Kpyrosopot yriepoaa B mpupoae. OKcuabl yriepona,

ux (I)I/I3I/ILICCKI/IC 1N XHUMHYCCKUC CBOﬁCTBa, JEHCTBUE Ha JKUBBIC OpraHu3Mhl,
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2.6

MOJTyYeHUE U MPUMEHEHHE. DKOJIOTUISCKUE TPOOIEMBI, CBSI3aHHBIE C OKCHIOM
yraepona(lV); rumoresa 1I00anbHOTO TOTEIUICHHWS KIWMAaTa; IMapHUKOBBIN
sbdekr. YrompHas KHCIOTa U €€ CONMM, UX (PU3NYECKUE H XUMHUYECKHE
CBOIiCTBa, monyueHue U HpuMeHeHue. KauecTBeHHas peakuus Ha KapOOHaT-
noHbl. Mcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUICHHOCTH H

CEBLCKOM XO3SICTBE

[TepBoHayabHBIE TOHATHS 00 OPraHMYECKHUX BELIECTBAX KAK O COEIAMHEHMSX
yriepoga (MeTaH, 3TaH, AITWUJICH, AaleTWIEH, STaHOJ, TJIMLEPHH, YKCYCHas
kuciora). Ux cocraB u xumuyeckoe ctpoeHue. [lonstue o Ouonormuecku
BaXXHBIX BELIECTBAaX: )XHMpaxX, OelKax, yrieBoJaXx — U HUX pOJU B KU3HU
yeroBeka. MarepuaabHOoe €IMHCTBO OpPraHMYECKMX M HEOpraHMYeCKHX

COEIMHEHUN

2.7

2.8

Kpemuuii, ero ¢usnueckue M XUMHUECKHME CBOWCTBA, IOJIY4YEHUE U
npumeHenne. CoenuHeHus kpemHHs B mpupozae. OOmue mpeacTtaBieHUs o0
okcuze kpemHus(1V) u kpemHueBoil kuciaore. CHIMKATBI, UX UCIOJIb30BaHUE B
OBITY, MEIUIIMHE, MPOMBIIIEHHOCTH. BaxkHelme cTpouTeabHble MaTepUabl:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, »ene300eToH. [IpoGmembr OGe30macHOro

HCIIOJIB30BaHUA CTPOUTCIIBHBIX MaTCpUajiOB B MOBCEIHEBHOM KU3HU

XVUMUYECKUN SKCIIEPUMEHT: H3Yy4eHHE OOpa3l0OB HEOPraHMYECKHUX BEIIECTB,
CBOWCTB COJISHOM KMCJOTBI; MPOBEJIEHNE KaYeCTBEHHBIX PEAKIMHA Ha XJIOpHUJ-
MOHbl M HAOJIOJEHHE NPU3HAKOB HUX IPOTEKaHMs; OIBITHI, OTpa’Karollue
¢u3nuecKrue U XUMUYECKHE CBOMCTBA TaJIOT€HOB U X COEAMHEHH (BO3MOXKHO
HCIIOJIb30BaHUE BUAEOMATEPUATIOB); O3HAKOMJIEHHE € OOpa3laMu XJIOpPHUIOB
(raJloreHu10B); O3HAKOMJIEHHE C oOpa3lamMu cepbl U €€ COCTUHEHUSAMHU
(BO3MOXHO  HCIOJIb30BAaHWE BHUIACOMATEPUATIOB); HAOIIOEHHWE Tpolecca
o0yrnuBaHuUs caxapa HoJl JEHCTBHEM KOHLEHTPUPOBAHHOM CEpHOI KHCIOTHI;
H3y4YeHUE XUMHYECKUX CBOWCTB pa30aBJICHHON CEpHON KHUCIIOTHI, MPOBEIICHUE
KayeCTBEHHON peakuud Ha Ccynb(ar-uoH | HAOMIOJCHHWE TpU3HaKa e¢
MIPOTEKaHUs; O3HAKOMJIEHHE ¢ (PU3MUECKUMH CBOMCTBaMHU a30Ta, Gochopa u ux
COeMHEHUIl (BO3MOXKHO HCIOJb30BAaHUE BHJIEOMATEpUANOB), oOOpa3laMu
a30THBIX U (ochHOpPHBIX yA0OpEHUH; MoydYeHue, coOOMpaHue, paclio3HaBaHUE U
U3Y4YEHHUE CBOICTB aMMMaKa; IpPOBEJACHHME KAueCTBEHHBIX pEaKLHUl Ha HOH
aMMOHUS U (ochaT-uOH M U3yYeHHE INPU3HAKOB HX MPOTEKaHus,
B3aUMO/ICHICTBHE KOHIIEHTPUPOBAHHOW a30THOM KUCIIOTHI C MeNbl0 (BO3MOYKHO

HCIIOJIb30BAaHUE BUJCOMATEPHUATIOB); HM3yYEHHE MOJIENed KpHUCTaNINYECKUX
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3.1

3.2

3.3

3.4

peméTok anmasza, Trpadura, ¢yuIepeHa; O3HAKOMJIEHHE C IPOLECCOM
azcopOLMU PacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOHCTBOM
NPOTHUBOTa3a; IMOJy4YeHHE, cOOMpaHMe, pacllO3HaBaHWE W M3YYECHUE CBOWMCTB
YIJIEKUCIIOTO Ta3a; MPOBEJCHHE KadeCTBEHHBIX peakiMii Ha KapOoHaT- H
CHIIMKAT-MOHBl M W3yYeHHE MPHU3HAKOB HMX IPOTEKAHUS; O3HAKOMIIGHHE C
MPOAYKIMEH CUIUKATHOM MPOMBIIUIEHHOCTH; PEUICHHE 3KCIEepUMEHTAIbHbIX

3aJ71a4 110 TeMe «BakHenme HeMeTaUIbl 1 UX COETUHEHUI
MeTtanisl 1 UX coeTMHEHU

OO01mas xapakTepruCTUKa XMMUYECKHX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU UX
nonoxkenuss B Ilepumoanueckoi cucreme XuMU4Yeckux anemeHtoB J[.U.
MenpeneeBa u ctpoeHus aroMoB. CTpoeHHe METAJIIOB. MeTalinuyeckas CBsi3b U
MeTaJUIMUecKasi ~KpUCTaUIMUecKass pemérka. JICKTPOXUMHUYECKHH P

HaHpH)KCHI/Iﬁ MCTAJlJIOB

dusnueckue ¥ XUMHUYECKUE CBOMCTBA MeTayioB. OOIMe crocoObl MOTy4YeHus
MeTauioB. [ToHATHE O KOPPO3UM METAIOB, OCHOBHBIE CIIOCOOBI 3alUThHl UX OT
Koppo3uu. CruiaBsl (CTalb, YyryH, AIOPATIOMUHUHN, OpOH3a) U MX IPUMEHEHHE B

OBITY U IPOMBILUIEHHOCTH

[[lemounple MeTaywibl: mojoxxkeHue B [lepumonnyueckol CUCTEME XUMHUYECKHX
sanemenToB JI.M. MeHneneeBa; cTpoeHHe X aTOMOB; HaXOXKJIEHUE B MPHUPOJE.
duznyueckre 1 XMMUYECKHE CBOMCTBA (Ha IpuMepe HaTpus U Kanus ). OKCHIbl 1
TUAPOKCUABI HATPpUA W KaJlud. HpI/IMeHeHI/Ie IICJIOYHBIX MCETAJIJIOB U HUX

COeIUHEHUN

[[lenoyno3eMeNbHbIE  METAUIbl MarHuii W KajJblIMi:  TIOJIO)KCHHUE B
[Tepuoanueckoii cucreme xumuueckux snementoB J[.M. MenneneeBa; ctpoeHue
UX aTOMOB; HaxXxOXJeHHE B mnpupoae. PuU3NYECKHe U XUMHUYECKUE CBOMCTBA
MarHusi U Kanplusa. Baxueilmme coeAuHEHUs KanblUs (OKCHUI, TUAPOKCHI,

coinn). KEcTkocTh BOJBI U CLIOCOOBI €€ YCTpaHeHUs

3.5

3.6

Amomunuit: nonoxkenue B Ileproauueckoil cUCTEME XUMHUYECKHX 3JIEMEHTOB
JI.1. MenneneeBa; CTpoeHHE aToma; HaxXOXJAeHHE B mpupojne. Duszmueckue u
XMUMUYECKHE CBOWMCTBA AIFOMUHMS. AMPOTEPHBIC CBOICTBA OKCHUJIA U THIPOKCHIA
AJTFOMUHHS

Keneszo: monoxxenue B [lepuonndeckoii cucteme Xxumuueckux snemeHTos J[.U.
MeHnzeneeBa; CTpOCHHE aroMma; HaxoXiAcHWe B mpupoae. Ddusmdeckwe u
XUMUYECKHE CBOMCTBa xene3a. Okcuubl, THAPOKCUIbl U conu xkene3a(ll) u

skeneza(lll), ux cocras, cBOMCTBA U MOTyYeHUE
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3.7

XUMHUYECKUH SKCIEPUMEHT: O3HAKOMJIEHHE ¢ 00pa3laMH METaJUIOB U CIUIABOB,
X (U3MYECKUMU CBOMCTBAMHM; H3YyYEHUE PE3yIbTaTOB KOPPO3HH METAIJIOB
(BO3MOXKHO HCIMOJIb30BAHUE BHJIEOMATEPHUAIIOB), 0COOCHHOCTEH
B3aMIMOJICHCTBHSI OKCHJa Kalbllusi W HATpus C BOAOH (BO3MOXKHO
UCTIOJIb30BaHUE BUICOMATEPHAJIOB); HCCIIEJOBAHUE CBOWCTB >KECTKOW BOJPBI;
mpolecca TOpeHUs Kelle3a B KHUCIOpoAe (BO3MOXKHO — HCIOJIb30BaHHUE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTCKAHMS KAYECTBECHHBIX PEAKIUN HA HOHBI
(Maraus, Kanbiusi, agromunus, nubka, skenesa(ll) u oxemesa(lll), memu(ll);
HaOJIO/IEHUE M OMKCAaHUE MPOIECCOB OKpAIIMBAHU TUIAMEHU MOHAMH HATpHS,
Kamusi W Kamblus  (BO3MOXKHO  HCIIONIb30BaHHWE  BUEOMATEPHAJIOB);
uccieoBaHre aM()OTEPHBIX CBOWCTB THIPOKCHIA ATIOMHHHS H THAPOKCHUIA
[IMHKA; pEelIeHre SKCIIEPUMEHTAIBHBIX 3a/1a4 M0 TeMe «BaxHene MeTasl 1

UX COCOUHCHU

4.1

4.2

4.3

XuMHA U OKpYXKarolas cpena

HoBble maTepuansl u TexHosoruu. BemectBa n marepuanbl B MOBCEAHEBHOU
JKU3HM 4YeJIoBeKa. XMMHUS M 3/10pOBbe. be30MmacHoe UCMoab30BaAHNE BELIECTB U
XUMHUYECKHX peakiuii B ObiTy. IlepBas moMoIb Mpu XMMHYECKUX OXKOTax M
OTPAaBJICHUSIX

OCHOBBI ~ DKOJIOTUYECKOM  TIpPaMOTHOCTH.  XUMHYECKOE  3arps3HEHHe
okpyxaromiei cpenst [1/IK. Pons xuMuu B pemieHUH SKOJIOTHUECKUX MPoOeMm.
[IpupoaHble WCTOYHWUKH YTIIEBOJIOPOJOB (Yrojib, TPHUPOAHBIA Tra3, He(dTh),
MPOIYKTHI MX EpepabOTKU, UX POJIH B OBITY U MPOMBIIUICHHOCTH

XUMUYECKUH IKCIEPUMEHT: U3ydeHHe o0pa3IoB MaTepualioB (CTEKJIO, CIIaBbI

METaJIJIOB, MTOJIMMEPHBIE MaTEPUAIIbI)
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IPOBEPSIEMBIE HA OI'D 110 XUMHWU TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOTPAMMBI OCHOBHOI'O OBLIIEI'O OBPA30OBAHUS

Kon
NpoBepPsieMoOro
TpeOoBaHUS

1

11

1.2

1.3

2.1

IIpoBepsiemble TPeOGOBaHMS K MPeAMETHBIM pe3yJibTaTaM
0230BOro ypoBHsI 0CBOEHHUSI OCHOBHOI1 00pa3oBaTeIbHOI
NMPOrpamMMbl OCHOBHOI0 0011ero oopa3oBanusi Ha ocHoBe PI'OC

IIpencraBnenue:

O TI03HAaBa€MOCTH SBJICHUH TNPUPOJbI, NOHUMAaHHE OOBEKTUBHOU
3HAYMMOCTH OCHOB XUMMYECKOW HAyKHM Kak 00JacTH COBPEMEHHOTO
€CTEeCTBO3HAHUS, KOMIIOHEHTa OOLIeH KyIbTYpbl W IPaKTHYECKOU
NESTeIbHOCTH YeJIOBEKAa B YCIOBUSX COBPEMEHHOIO OOILECTBa;

IIOHUMAHHUEC MECTAa XUMUH CPCAU APYIUX CCTCCTBCHHBIX HAYK

0 HAaYUYHBIX MCTOAAX IMO3HAHUWA, B TOM YHUCJIC DKCIICPUMCHTAJBHBIX U
TCOPCTUUCCKHUX MECTOAAaX HCCICAOBAHUA BCIICCTB W UIYUYCHUA
XHUMHUYCCKUX peaKqu/I; YMCHUC HUCIIOJIB30BaTh MOACIHN JJIA

00BACHEHHS CTPOCHUA aTOMOB U MOJICKYJI

o cepax npodeccuoHaTbHOM eATeTbHOCTH, CBI3aHHBIX C XUMUEH U
COBPEMCHHBIMU TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTH)KECHHSX
XMMHAYECKOH HAyKH, YTO TO3BOJHUT OOYYaIOIIUMCS pPaccMaTpUBATh
XMMHUIO Kak cepy cBoelt Oynymieil npodeccuoHaIbHOM NesITeTbHOCTH
W ClIeNaTh OCO3HAHHBIM BBHIOOP XUMHH KakK NMPOGWIBHOTO MpeaMeTa

MIpH MIePEX0/ie Ha YPOBEHb CPEAHETO 0011Iero 00pa3oBaHus

Bnagenne cucreMoil XMMHUYECKHX 3HAHUU U YMCHHEC IIPUMCHSATH

CUCTCEMY XUMHUYCCKUX 3HaHI/If/'I, KOTOpas BKIIFOYACT:

BaOKHEHIIE XUMHWYECKHE TIOHATHSI: XHUMHYCCKUU JJIEMEHT, aToM,
MOJIEKYJIa, BELIECTBO, IIPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOJHAS U
HEOAHOPOAHAsd CMEChb, OTHOCHUTCJIBHBIC aTOMHAasA W MOJICKYJIIpHasa
Macchl, KOJIMYECTBO BEILECTBA, MOJb, MOJIIPHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBaHHE, COJb (CpemaHssi), XUMHUYECKas
peakuus, peakluu COEIUHEHMs, PEaKLUH Ppa3IokKeHUs, PpeaKkLuu
3aMeIIeHus, peakuuu oOMeHa, TeruioBo 3¢ (eKT peakuuu, dK30- U
SHJIOTEPMHUUECKHE PEAKLMHU, PacTBOp, MaccoBas JOJs XUMHYECKOTO
3JIEMEHTA B COEAMHEHUM, MAcCOBasl 10JI U NMPOLEHTHAs: KOHUEHTpaLus
BEIIIECTBA B PAaCTBOPE, PO aTOMa, HJIEKTPOHHBIN CIION aToMa, aTOMHast
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opOuTanp, paguyc aroma, BAJIEHTHOCTb, CTENEHb OKHCJICHUS,
XHMHYECKasl CBSI3b, HIEKTPOOTPUIIATEIBHOCTD, MOJISIPHAs M HETIOJSpHAs
KOBAJICHTHAast ~ CBSA3b, HMOHHAs  CBsI3b, METAIMYECKas  CBS3b,
KpUCTaJUIMYecKass pemeérka (aroMHas, WOHHAas, MeTaJUIM4ecKasi,
MOJIEKYIISIpHasi), MOH, KAaTHOH, aHHWOH, DJIEKTPOJIHUT W HEDJIEKTPOJIHT,
ANEKTPOJIUTUYECKAsT  JTUCCOLMAIMS, pEaKMd HOHHOTO OOMeHa,
OKHCIIUTENIbHO-BOCCTAHOBUTEIbHBIE ~ DPEAKIMH,  OKUCIUTENIh |
BOCCTQHOBHTENIb, OKHCICHHE W  BOCCTAHOBIICHHE, DJIEKTPOIIH3,
XMMHYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMble pEaKIuy,
CKOPOCTh XMMHYECKOW peakuuu, Karamuzarop, IIJIK, xoppo3us

METaJIJIOB, CILIABEI

2.2

2.3

3.1

OCHOBOIIOJIAralIife 3aKOHbl XHMHH: 3aKOH COXPAaHEHHS MAacChl,
nepuoauyeckuii 3axkoH .M. MeHneneeBa, 3aKOH IOCTOSIHCTBA

CcoCTaBa, 3aKOH ABoranpo

TEOPHUH  XUMHUH: aTOMHO-MOJIEKYJISIDHAsE ~ TeOpus, TEOpUs

AJICKTPOJIUTHYECKON JUCCOIHAITIT
Brnagenue ocHOBaMM XMMHUYECKON IPaMOTHOCTH, BKJIFOYAIOILIEH :

YMEHHE TPaBUIIBHO UCIIOIB30BAaTh NU3yUEHHBIE BEIIECTBA U MaTEPHUAITBI
(B TOM umucie MUHEpaJbHBIE YIOOpPEHMS, METAUIbl M CIUIaBHI,
HPOIYKTHl TepepabOTKM TNPHPOIHBIX HMCTOYHHUKOB YTIJIEBOJIOPOIOB
(yros, mpupoaHoOro rasa, He(TH) B OBITY, CEIILCKOM XO3HCTBE, Ha
MIPOM3BOJICTBE W TIOHUMaHHWE 3HAYCHUS JKUPOB, OEJIKOB, YTJIEBOJOB
JUIs OpraHu3Ma 4eJIOBeKa; yMEHHE IPOrHO3UPOBATh BIUSHHUE BEIIECTB

U XUMHUYCCKUX IIPOLCCCOB HAa OPraHMU3M YCJIIOBEKA M OKPYXKAIOUIYIO

MPUPOIHYIO Cpeny

3.2

YMCHHUC UHTCIPUPOBATL XHUMHUUCCKHUC 3HAHUA CO 3HAHUAMH OPYTrUX

y4eOHBIX MPEIMETOB

3.3

3.4

HaJU4He OIbITa pabOThl C PA3TMYHBIMU MCTOYHMKAMHU WHOOpMaIUU
Mo XUMUU (HaydyHas M HAYYHO-TIOMYJSpHas JUTepaTypa, CIOBapH,
CIIPaBOYHUKHU, HHTEPHET-PECYPCHI)

yMeHHE OOBEKTHBHO OIICHHBATh WH(MOPMAIMIO O BEIIECTBAX, HX
MpeBpalleHUsIX W NPAaKTUYECKOM TMPUMEHEHHH U yMEHHE

HCIOJIb30BaTh €€ NI pelleHHs yueOHO-T103HaBaTEIbHbIX 3314

Bnagenne ocHoBaMH IIOHSATHITHOTO arrmnapara M CHMBOJIMYCCKOTO
A3bIKa XMMHH OJI1 COCTaBJICHUA (i)OpMy.]'I HEOPraHN4YC€CKUX BCHICCTB,
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YPaBHEHUN  XMMHYECKMX  pEaKUUH; OCHOBAMM  XUMHUYECKOH
Homenknatypsl (IUPAC u TpuBnansHOiN)
YMmenue oOBSACHATH CBSI3b IMOJIOKEHUs 3neMeHTa B [lepmomuueckoit

CUCTCME C YHUCIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUA AaTOMOB

5 XUMHUYECKHUX DJJIEMEHTOB (COCTaB M 3apsii sAapa, oOIee Yucio
JJIEKTPOHOB), PACHpPEIEICHUEM JJIEKTPOHOB TIO DHEPreTHYECKUM
YPOBHSIM aTOMOB NEPBBIX TPEX MEPUOAOB, KU U KaJIbLIUS
[IpencraBnenue 0 MEPUOINYECKOMN 3aBHUCHUMOCTH CBOMCTB
XUMHUYECKHUX DJIEMEHTOB (paguyc aroma, JIEKTPOOTPUIIATENIbHOCTD),
6 MPOCTBIX W CJOXHBIX BEIIECTB OT TIOJOXKEHUS JJIIEMEHTOB B
Ilepuognueckoit cucreMe (B MalblX MEpUOAAX M TJIABHBIX
MOArpYyIIax) 1 3J€KTPOHHOTO CTPOEHUSI aTOMa
7 YMeHue kiaccupuiupoBaTh:
7.1 XUMHYECKHUE DIIEMEHTBI
7.2 HEOpPraHMYECKHE BEIIECTBA
7.3 XUMUYECKUE PEAKIIUU
8 YMeHue onpeaesnsrh:
8.1 BaJICHTHOCTh W CTENEHb OKUCJICHUS XUMUYECKUX DIIEMEHTOB, 3apsil
' HoHa
8.9 BUJ XMUMHUYECKOH CBS3M M THUN KPUCTAJUIMUECKOH CTPYKTYphl B
' COCTMHEHUSIX
8.3 XapakTep cpebl B BOJAHBIX PACTBOpaXxX BEUIECTB (KUCIOT, OCHOBAHU)
8.4 OKHCIIUTENb U BOCCTAHOBUTEIb
9 YMeHnue xapakTepus3oBaTh HU3MUECKUe U XUMUYECKUE CBOMCTRA:
MPOCTBIX BEIIECTB (KUCIOPOA, O30H, BOAOPOX, rpaduT, aaMmas,
9.1 KpeMHHH, a3oT, ¢ocdop, cepa, XJIop, HATPUM, Kaaud, MarHUMH,
KaJIbIIMH, aJTIOMHHHH, JKEJIe30)
CIIOKHBIX BEILIECTB, B TOM 4YHCJIE HMX BOJHBIX pacTBOpPOB (Boja,
aMMHaK, XJIOPOBOIOPOJ, CEPOBOJOPON, OKCHIBI U THUAPOKCHIBI
9 metaiioB |I-1IA rpynn, amomunus, meau (I1), nmaka, xenesa (Il u
' I11), okcuaer yrnepona (11 u 1V), kpemuust (1V), azora u pocdopa (111
u V), cepsl (IV u VI), cepHucras, cepHas, a3oTucTas, a30THasd,
docdopHas, yronpHas, KpeMHUEBAsI KUCJIOTA U MX COJIH)
9.3 IIPOTHO3MPOBaTh U XapaKTEpU30BaTh  CBOMCTBA  BELIECTB B
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3aBUCUMOCTH OT HMX COCTaBa M CTPOCHUS, IPUMCHCHHC BCHICCTB B
3aBHUCHUMOCTH OT HUX CBOﬁCTB, BO3MOXHOCTD IMPOTCKAHUA XUMHUYCCKUX

HpeBpaH_ICHI/Iﬁ B PA3JIMYHBIX YCIIOBHUAX

YMeHHe COCTaBIIATh MOJIEKYJISIPHBIE U HOHHBIC YPaBHEHUs pEaKIui, B

10
TOM YUCJIE:
10.1 peakIuii HFOHHOTO OOMeHa
10.2 OKHCJIUTEIbHO-BOCCTAHOBUTEINIbHBIX PEAKIUI
103 WUTIOCTPUPYIONINX ~XWUMHYECKHE CBONCTBA M3yYEHHBIX KJIACCOB
' (Tpymim) HEOPraHMYECKUX BEIIECTB
10.4 MOATBEPKIAIOIIUX TCHETUUECKYIO B3aUMOCBSI3b MKy HUMU
11 YMeHne BBIYUCATH (IPOBOIUTH PACUETHI):
111 OTHOCHUTENIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEILECTB,
' MacCOBYIO JIOJIF0 XUMHUYECKOTO JIEMEHTa B COSTUHEHUHU
11.2 MacCOBYIO JIOJIIO BEUIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 MacCy, 00beM Ta3oB
114 M0 ypaBHEHUSM XHUMHUYECKHX PEAKIUH U HAXOIUTh KOJIUYECTBO
' BEIIECTBA, 00BEM M MacCy peareHTOB WM MPOJAYKTOB PEAKIIAN
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMH  METOJaMH  HAay4YHOTO TMO3HaHHUS (HAOIIOACHME,
121 HU3MEepeHHe, SKCIIEPUMEHT, MOICTTUPOBAHUE) MIPU U3yUYECHUH BEIIESCTB U
' XUMHUYECKHUX SIBJIICHUH; yMeHUEe CchOpMyIHpoBaTh MpoOJieMy U
MIPEITIOKUTH MMYTH €€ peIIeHUs
192 6e3omacHOil pabOThl C XMMHYECKHMHU BEIIECTBAMH, XUMHUYECKOU
' MIOCYI0H 1 J1aOOpaTOPHBIM 000PYJOBAHUEM
MpaBUJIaMy OE€30MMaCHOTO OOpPAIEHUS C BEIIECTBAMU, UCTIOIb3YEMBIMU
B TIOBCETHEBHOM >KM3HH, TPAaBUIAMH MOBEACHUS B LEISIX cOepesKeHus
123 3JI0pOBbSl U OKPYKAIOLIEW MPUPOAHON Cpelbl; MOHUMAHHUE Bpeaa
' (omacHOCTH) BO3ACHCTBHS Ha >KUBBIE OPraHU3MbBI OMPENCIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHSI W TMPEAOTBPAIICHUS UX BPEIHOTO
BO3JICUCTBUS
13 Hanuuue nmpakTHuecKUX HaBBIKOB TJIAHUPOBAHHUS U OCYIIECTBIICHUS
CIEIYIOIINUX XUMUYIECKUX IKCIIEPUMEHTOB:
131 M3Y4YEeHHE U OonmucaHue (PU3MUECKUX CBOWCTB BEIIECTB; 03HAKOMIICHHE

C (bI/I3I/I'-IeCKI/IMI/I n XUMHNYECKUMU SABJICHUSAMU, OIIBITHI,
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13.2

WJUTIOCTPUPYIOIIME TPU3HAKU MPOTEKAHUS XUMHUUYECKUX PEaKIINil

HU3YUCHUC CII0CO00B pa3aciiCHuAd cMmeceit

13.3

13.4

135

13.6

MOJIY4CHHUEC KHUCIOpOoAa W H3YUCHUC €TI0 CBOﬁCTB; MMOJIYUYCHUC
BOAOPOAa U HU3YUCHUC €TI0 CBOﬁCTB; MOJIYUYCHHUEC YTJICKUCIIOIO T'a3da U

HU3YUYCHHUC €CTO CBOﬁCTB; MOJIY4YCHHUEC aMMHAaKa U U3YUYCHUC CTO CBOMCTB

IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHONM MAaccoBOM JoJsiel

PacTBOPEHHOTO BEILIECTBA

IIPUMEHEHNE MHIMKAaTOPOB (Jrakmyca, METUJIOpaHkKa u
benondranenna) A omnpeAeNeHUs XapakTepa Cpeldsl B pacTBOpax

KHUCJIOT U LIeJIouel

WCCIIEZIOBAHUE M OMNHCAHUE CBOWCTB HEOPraHMYECKUX BEIIECTB
Pa3NUYHBIX KJIACCOB; W3yYCHHUE B3aUMOICUCTBHS KHCIOT C METaJIaMH,
OKCHJIaMH  METa/UVIOB,  pPacTBOPUMBIMH M HEPACTBOPUMBIMH
OCHOBaHHSIMH, COJISIMH; TIOJIy4YeHHE HEpacTBOPUMBIX OCHOBaHUM;
BBITECHEHHE OJIHOTO MeTajyla JApYTMM W3  pacTBOpa  COJIU;
ucclenoBaHre aM(OTEpPHBIX CBOWCTB THUAPOKCUAOB AaTIOMUHUS U

MUHKA

13.7

13.8

14

141

pelIeHre IKCIEePUMEHTANIbHBIX 3a7a4 Mo TeMaMm: «OCHOBHBIE KJIACCHI
HEOPTraHUYECKHUX COEIMHEHUI»; «INEKTPOIUTHYECKAS
auccomuanusy; «BaxkHelmne HEMETaUIbl W HX COCOUHCHHS»,

«Baxneiye MeTajIbl M UX COCTUHEHUS

XMUMHUYECKHE  OKCIEPUMEHTHI,  WLIIOCTPUPYIOIIUE  MPHU3HAKU
MPOTEKaHUs peakIii MOHHOTO OOMEHa; KAaueCTBEHHbIE PEakluu Ha
NPUCYTCTBYIONIME B BOJHBIX PAaCTBOpaX HOHBI XJOpHA-, Opommua-,
womuna-, cymnbdar-, Qocdar-, KapOoHAT-, CHIMKAT-aHUOHBI,
TMJPOKCU/I-UOHBI, KATUOHBI AMMOHUS, MarHusi, KaJblLusi, aJIFOMUHUS,

xenesa (2+) u xkenesa (3+), meau (2+), UHKA
YmMenue:

NpEACTAaBIATE PE3YJIbTAaTbl SKCIICPUMCHTA B (bopMe BBIBOIOB,
J0Ka3aTcIbCTB, Fpa(l)I/IKOB n Ta6J'II/III U BBIABJIATH OMIIMPUYCCKUC

3aKOHOMEPHOCTH

14.2

YCTAaHABJIMBATL CBA3U MCIKAY PCAJIbHO HaG.HIO,Z[aGMLIMI/I XUMHNYCCKHUMU
ABJICHUAMHU U MIpoHeCCcaMu, MPOUCXOAAIINMHA B MAaKpO- U MUKPOMHUPE,

OOBSICHATH MMPHUYNHbI MHOFOO6paSI/I}I BCIICCTB
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INEPEYEHD 2JIEMEHTOB COAEPXKXAHUA, ITPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUU

Kon
1

1.1

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

HepBOHa‘IaJH)HBIG XUMHUYCCKUEC ITOHATUA

YucTeie BemecTBa u cMecH. CriocoObI pasziesieHus: cMecei

1.2

1.3

1.4

1.5

1.6

ATOMBI W MOJICKYJIBI. Xumuueckue diieMeHTbl. CHMBOIBI  XHMHYECKHX

aneMeHTOoB. [IpocThie U cloXKHbIE BEIIECTBA.
Xumuueckas popmyna. BareHTHOCTh aTOMOB XMMHYECKUX 2JIeMEHTOB. CTETeHb

OKHUCJICHUA

3aK0OH TIOCTOSHCTBa COCTaBa BCIICCTB. OtHocuTenpHas aTOMHAs Macca.
OTtHOCHUTENIbHAS MOJICKYJIsIpHasA Macca. Maccosas J0JIA XUMHUYECCKOI'o 3JIEMEHTA

B COCAMHCHNU

KonnyectBo BemectBa. Monb. MomsipHass mMacca. MonspHbIE 00bEM Ta30B.
B3anMocBA3p KOIu4ecTBa, MacChl ¥ YUCJIA CTPYKTYPHBIX €IMHHUIL BEIIECTBA
@usznyeckrue U XMMHUYECKUE SIBICHUSA. XUMHUYECKas peakuus U e€ INpU3HAKU.

3aKOH COXpaHEHMsI MAcChl BEILIECTB. XMMHUECKUE YPAaBHEHUS

Hepnonnqecxnﬁ 3aKOH H Hepno;:mqecxaﬂ CUCTEMAa XHMHYCCKHUX OJICMCHTOB

J .. MenneneeBa. CTpoeHne aTOMOB

2.1

2.2

Ilepnonnueckuil 3akoH. lleproauyeckas cucreMa XuMUYECKUX 3iieMeHToB J1.1.
MenaeneeBa. [lepuoasl u rpymnmnbl. @U3HYECKHI CMBICI MOPSIKOBOrO HOMEDA,
HOMEPOB MepHO/ia ¥ TPYIIIIbI dJIEMEHTa

Crpoenune aromoB. CoctaB aTOMHBIX siep. M3otomel. Dnextponsl. CtpoeHue
JIEKTPOHHBIX 000JI0ueK aToMOB MepBbIX 20 XUMHUYECKUX 3IIEMEHTOB

IIepnonnueckoii cucrems! .M. MeHnneneena

2.3

3.1

3aKOHOMEPHOCTH B MU3MEHEHUU CBOMCTB XMMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX
MEePUONIOB, KaWsi, Kaiublusa (paguyca aToOMOB, SJIEKTPOOTPHUIATEIHLHOCTH,
METaJUIMYECKUX ¥ HEMETAaJUIMYECKUX CBOMCTB) W HX COCAUHEHUW B
COOTBETCTBHHM C TOJOXKEHHEeM »dieMeHToB B [lepuoamueckoil cucreme u

CTPOCHUCM HUX ATOMOB
Crtpoenue BeriecTBa

Xumuyeckass cBsi3b. KoBaneHTHas (mofisipHass M HEMOJsIpHasl)  CBA3b.

On CKTPOOTPHUUIATCIBHOCTD XHUMHUYCCKUX 9JICMCHTOB. HNonnas CBA3b.
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3.2

Meramnueckas CBSI3b
Tunel KpHUCTAJUIMYECKUX PEIIETOK (aTOMHAas, WOHHAs, MeTaJuInyecKas),
3aBUCUMOCTh CBOWMCTB BEIIECTBA OT THIMAa KPUCTAJUTMUYECKOW PEMIETKH W BHIA

XUMHYECKOH CBSI3U

4.1

Baxwuelie npeacTaBUTENM HEOPraHWYECKUX BemlecTB. Hemeraiuibl u ux

COCIUHCHMUA. MeTannsl U ux COCAUHCHUA

Knaccudukanmss u HOMEHKIATypa HEOPTaHWUYECKHX COCIMHEHHM: OKCHIOB
(coneobpasyromue: OCHOBHBIE, KUCIJIOTHBIE, amQoTepHbIe) U
HecoJieoOpa3yoliye; OCHOBAaHUM (IIENOYM M HEpPacTBOPUMbBIE OCHOBAaHMUS);
KUCJIOT  (KHCIOpOJACOAepKamue U OECKHCIOPOJIHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJIEH (CPETHUX M KUCITBIX)

4.2

4.3

4.4

4.5

4.6

4.7

4.8

Ou3M4YecKkue ¢ XHUMHYECKHE CBOMCTBA MPOCTBIX  BEHIECTB-HEMETAIIOB:
BOJIOPOJIa, XJIOpa, KUCIOPO/Ia, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS

®u3nyeckrue M XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAIOB: JIUTHS,
HATpUsl, Kajus, MarHusl U KajblUs, AJIFOMHHUS, *Keje3a. DIEKTPOXUMHUYECKHUI

P HATIPSHKEHUN METaJIOB

duznveckre U XUMUYECKHUE CBOMCTBA BOJOPOJHBIX COCIMHEHUN HEMETaJlIOB:
XJIOPOBOJIOPOa, CEPOBOAOPOIA, AMMHAKA

dusnueckue U XUMHUYECKHE CBOMCTBa OkcuaoB HemetamioB: cepol (1V, VI),
azota(ll, 1V, V), docdopa(lll, V), yrrepona(ll, 1V), kpemuus(1V). TTonydenue
OKCHJIOB HEMETAJIIOB

Xumunyeckue cBoiictBa okcujoB: MetawioB |A-IIIA rpymmn, mmuka, menu(ll) u

xenesa(ll, 11). [TomyueHre OKCHIOB METAIIIIOB

XWMHYECKHE CBOMCTBA OCHOBAHMM M aM(OTEPHBIX TUAPOKCUIOB (HA TPUMEPE
THJIPOKCHIIOB aTIOMUHUS, Kene3a, IuHKa). [lomyuyenue ocHOBaHUMT U

amM(OTEepHBIX TUAPOKCUIIOB

OO0mue XUMHUYECKHE CBOMCTBA KHCJIOT: XJIOPOBOIOPOJHOM, CEPOBOIOPOIHOM,
CEpHHUCTOM, CepHOM, a30THOH, (GocPopHOii, KpeMHUEBOU, yroipbHOU. Ocolbie
XUMHUYECKAE CBOWCTBA KOHIICHTPUPOBAHHOM CEPHOW W Aa30THOM KHCIIOT.

HonyquI/Ie KHCJIOT

4.9

4.10

411

OOue xuMu4eckrue cBoicTBa cpenHux coieil. [lomydenue coneit

HOJ]y‘{eHI/IC, CO6I/IpaHI/Ie, paciio3dHaBaHue BOAOpOaAA, KHUCIOpOJda, aMMHaAKa,

YTJICKHCIIOTO Ta3a B JIAO0OpaTopuu

[TonyyeHne amMMuaka, cepHOW M a30THOM KUCJIOT B MPOMBILUIEHHOCTH. OO1ue
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412

CHIOCOOBI TOJTYYSHUS] METAJUIOB

I'eneTnyeckas CBSI3b MCXKAY KiIaCCaMU HCOPTaHUYICCKUX COE€IUHEHMI

5.1

5.2

XHUMHUYECKHUE pcaknuu

Knaccugukanus XuMHUECKUX peakuuii MO pa3InyHbIM MPU3HAKAM: 110 YUCIY U
COCTaBy Y4YaCTBYIOIIMX B pPEaKLIMU BELIECTB, IO TemIoBoMy 3¢¢ekrTy, Mo

W3MEHEHHIO CTEIICHEH OKHMCICHUS XUMUUECKUX YJIEMEHTOB

TennoBoil 3¢ hexT XMMUUYECKON peakIy, TEPMOXUMUYECKHE YPaBHEHUS. JK30-

N QHAOTCPMHUYCCKUC PCAKIIUU. TepMOXI/IMI/I‘-ICCKI/Ie YpaBHCHUA

5.3

5.4

5.5

OKHCIIMTEIFHOBOCCTAHOBUTEIILHBIC pCaKuru. OKHCIUTEIN U BOCCTAHOBHTCIU.
Hpoueccm OKHCJICHUA u BOCCTAaHOBJICHHA. QHCKTpOHHHﬁ OaaHc

OKHCJIUTEIIbHOBOCCTAHOBUTEIBHON PEaKIuu
Teopust AMEKTPOIUTHUECKON qucconanuu. KaTHoHbl, aHHOHBI. DIEKTPOJIUTHI U
HedIeKTpoNuThl. CUIIbHBIC U clla0ble AIeKTPOIuThl. CTeneHb AUCCOIUAINH

Peakiiuu monHoro oOMeHa. YCIIOBHs NMPOTEKAaHUS PEAKIUd MOHHOTO OOMEHa,

IIOJIHBIE Y COKPAILIEHHBIC HOHHBIC YPABHEHUS PEaKLUN

6.1

6.2

6.3

6.4

XuMHS ¥ OKpYyXkKarolas cpena

Bemectsa u marepuansl B IOBCEIHEBHOM JKU3HM 4ellOBeKa. besomacHoe
WCIIOJIb30BAHNE BEIIECTB M XMMHUYECKHX PEaKIWid B JIa0OpaTopuul Hu OBITY.

HepBaﬂ nmomMouib Mpu XUMHUYICCKUX 0XKOraX U OTPABJICHUAX

XUMHYECKOe  3arpsi3HEHHE OKpYy)Kawomiedl  cpelabl  (KUCIOTHBIE — JOXKIH,
3arpsi3HEHUE MOYBbI, BO3JyXa W BOJOEMOB), CIOCOOBI €ro NPEJOTBPAIICHUS
[Ipenenbuas ponyctumas koHueHtpauus BemectB (IIJK). Ponp xumuu B
pEelIeHUH JKOJIOTHYECKUX TpoOsiieM. YCWiIeHHe MmapHUKOBOro 3¢ dexra,

pa3spymi€cHUC O30HOBOT'O CJI0A

[Tpumenenue cepsbl, a3orta, Gocdopa, yriaepoaa, KpEMHUS U MX COCIUHCHHH B
OBITy, MEAWIMHE, NPOMBIIUICHHOCTH M CEIbCKOM Xo3stiicTBe. [IpuMeHenue
METAJUIOB M CIUIAaBOB (CTajlb, YYTYyH, IIOPAJIOMUHHHA, OpoH3a) B OBITY U
MIPOMBIIIICHHOCTH UX coeanHeHuil. [loHATHEe 0 KOPpO3UH METAJIOB, OCHOBHBIC
CIIOCOOBI 3aIIUTHI KX OT KOPPO3UH

[IpuponHble HMCTOYHUKU YIIIEBOAOPONOB (yrojib, HPUPOIHBIA Ta3, HEPTH),

MIPOJIYKTHI X TepepaboTku (OEH3UH), X POJIh B OBITY M MMPOMBIIIJIEHHOCTH

6.5

HCpBOHa‘-IaJIBHI)IG MOHATHS 00 OpPraHM4YCCKUX BCHICCTBAX KaK O COCAMHCHHAX
yriepoaa (MeTaH, 9TaH, 9TUJICH, alICTUJICH, 9TAHOJI, TTIMOCPUH, YKCYCHAsA KI/ICJ'IOTa).

[TousiTHe 0 OMOJIOIMYECKH BaXKHBIX BCHICCTBAX: KHpaAX, 6CJIK3,X, YIJIEBOAax — M UX
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POJIHA B JKU3HU YCIIOBCKA

7 Pacuérsr:
7.1 1o (hopMynIaM XMMUYECKHX COEAUHEHHH
7.2 Macchl (MaccoBOif) JOJIU PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMUYECKUM YPABHEHUSIM
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YUYEBHO-METOJNYECKOE OBECIIEYUEHHUE
OBPA30OBATEJIBHOI'O ITPOLNECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JJ151 YYEHUKA
» Xumus, 8 knace/ ['abpuensa O.C., Octpoymos U.I'., Cnaakos C.A.,
AxmmmonepHoe o0miectBo «M3marenbctBo «lIpocBemenne»

* Xumus, 9 knacc/ 'abpuensia O.C., Octpoymon U.I'., Cnankos C.A.,

Axmmonepnoe o6mectBo «M3narensctBo «IIpocBemenne

METOAUYECKHUE MATEPUAJIBI JJISA YYUTEJIA
Xumus 8 knace. Texnonorudyeckue kapThl ypokoB o yueOnuky O.C. 'abpuensna
[Toypounsbie pazpadbotku 1o Xumun 8 kinacc. K YMK O.C. TI'abpuensna. ®I'OC
Xumust 9 knacce. [IpoBepounsie u kKoHTpoabHBIE padoTel. DI'OC mox pen. [Napa
H.H.
Xumus 8 knacc. [IpoBepounbie u KOHTpoabHbIE padoTel. DI'OC mox pen. ['apa

H.H.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

VYuuepcanbsHas 6ubnuorexa « L {OK»
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