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INOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHM Ha YPOBHE OCHOBHOIO 00I1Iero oOpa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHUU K pe3yjbTaTaM OCBOEHUS OCHOBHOM
o0Opa3oBaTeIbHON POrpPaMMBbl OCHOBHOTO 00111eT0 00pa30BaHuUs, MPECTaBICHHBIX
B ®I'OC OO0, a Takxke Ha oOcHOBe deaepalbHOl pabodeil IporpaMmbl
BOCITUTAHUS U C YUYETOM KOHIIEIIINU MPENoAaBaHusl Y4eOHOTO mpeamMera « XuMus)
B 00pa3oBaTeNbHBIX opraHu3aiusx Poccuiickoit denepanum.

[Iporpamma 1mo XuMuu JAa€T TpEACTaBICHUE O LENAX, OOIed CTpaTreruu
OoOy4eHHs, BOCIHTAHHWS ¥ Pa3BUTHA OOYYAIOMUXCS CPEICTBAMH Y4eOHOTO
npeamera, YCTaHABIIMBAET 00s13aTeNIbHOE peaMETHOE CoJIepKaHue,
IpeaycMaTpuBaeT paclpelesieHHe €ero Mo KiaccaM M CTPYKTYPUPOBAHHE 110
paznenaM W TeMaM IMPOTpaMMbl IO XHMHUH, OINpEeseT KOJWYECTBEHHBIE W
KaueCTBEHHBIE XapaKTepUCTUKU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJEA0OBATEIbHOCTh  U3YUYEHHUS] XUMHUU C YUYE€TOM  MEXKIPEIMETHBIX U
BHYTPUIPEIMETHBIX  CBs3€H, JIOTUKM Yy4eOHOro Ipollecca, BO3PACTHBIX
OCOOCGHHOCTEM OOydYarolmuxcs, ONpeaAessieT BO3MOXXHOCTU TMpeaMera s
peanuzainuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHUSI OCHOBHOUW 00pa3oBaTesbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHMsl, a TaKkKe TPEOOBAHUN K
pe3yiibTataMm 00yUYeHHUsI XUMUU Ha YPOBHE 1I€JIEW U3yUYeHUs IpeAMETa U OCHOBHBIX
BHJIOB y4eOHO-ITIO3HABATEIbHOM JEATCIbHOCTH OOYYaroIIerocs II0 OCBOCHHIO
y4eOHOT0 co/iepKaHusl.

3HaHUWE XUMHUHU CIY>XUT OCHOBOM Jyisi (OPMHUpPOBAHUS MHPOBO33PEHUS
oOyyaroierocsi, ero MpeACTaBICHUM O MaTEpPUATbLHOM EIUHCTBE MHUPA, BAXKHYIO
poJib WrpatoT (GopMUpyeMble XUMHUEW MPEJCTaBICHUS O B3aUMOIPEBPAIICHUIX
DHEPTrUM M 00 HBOJIIOIMHU BEHIECTB B MPHUPOJE, O MyTAX PEUICHUs riIo0agbHBbIX
npo0JjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBON U SKOJIOTHYECKON 0€30MacHOCTH, TPOOJIEM 31paBOOXPAHEHUS.

N3ydenue xumuu:

CIIOCOOCTBYET  pealM3allid  BO3MOXXHOCTEW  JJII  CaMOpas3BUTUS |
dbopMHpOBaHUS KYJIbTYPhl JUYHOCTH, €€ 0011eH U (PYHKITMOHATILHON TPaMOTHOCTH;

BHOCHUT BKJIaJ] B (OPMUpOBAHUE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
oOy4arommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM y4eOHOW  JIeSTEIbHOCTH,
AKCIEPUMEHTANIbHBIX M HCCJIEI0BATENbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MOBCEHEBHOM JKU3HU, TaK U B TPO(PECCHOHATILHOM NESITETbHOCTH;

3HAKOMHUT CO CHEeHU(GUKONW HAYYHOTO MBIIIJIEHUS, 3aKJIJbIBAET OCHOBBI
I[EJIOCTHOTO B3IVIsIIa HA €IMHCTBO MPUPObI M YEJIOBEKA, SBJISICTCS OTBETCTBEHHBIM
ATaroM B OPMHUPOBAHUU €CTECTBEHHO-HAYYHOU rPaMOTHOCTH 00YyYaIOIINXCS;



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

JlanHbple HampaBlieHUs B OOYYEHHHM XUMHMH OOECIEYMBAIOTCS CHEIU(UKON
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 MOHSATUNA 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
MOHATUM O XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI IOHATUN O XUMUYECKOU
peakuuu. OOe 3TU CHCTEMbl CTPYKTYPHO OPraHU30BaHbl IO MPUHLIHITY
IIOCJIE0BATENBHOTO PA3BUTUS 3HAHUM HA OCHOBE TEOPETUYECKUX INPEICTABICHUN
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHS 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 OMIIUPUYECKU
MOJIYYEHHBIX U OCMBICICHHBIX (PAKTOB, PA3BUBAIOTCS MOCIIEIOBATENBHO OT OJTHOTO
YPOBHS K JPYrOMY, BBINOJHSAS (PYHKIMH OOBIACHEHUS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOYKHOCTEM MPAKTAYECKOrO MPUMEHEHHUSI M MOITYYECHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIIOCOOCTBYEeT  (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
3HAHMA W3 paHee W3YUYEHHBIX YUYEOHBIX mNpeaMeToB: «OKpYKaIOMUNA MUpy,
«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 OJHOIO W3 KOMIIOHEHTOB MHUPOBOM KYJIBTYPBL.
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 TIIO3HAHWS TPU H3YUYCHUU 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 M3yyeHUn XMMUU Ha YPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHMs Ba)KHOE
3Ha4YeHHE MPUOOPENTN TaKUE I, KaK:

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

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

— obecrnieyeHue yCciIoBHM, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00yYarOIUMUCS
OTBITA PAa3HOOOPA3HON MEATETHLHOCTH, TMO3HAHHMS W CaMOIO3HAHUS, KIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIINI), MMEIONIMX YHUBEPCAIHHOE 3HAYCHHE IS
Pa3IMYHBIX BUJIOB ACSITEIBHOCTH;

— ¢opmupoBanue oO0mEeH (QYHKIHMOHAIPHOM W  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHUCJ€ YMEHUW OOBSACHATH W OLICHUBATh SIBJICHUS
OKPYIKaIOIIEr0 MHpA, MCIOJB3Yysl 3HAHWUS W OMBIT, MOJYYCHHBIC MPU H3YUCHUHU
XUMUHW, TPUMEHITh WX MPU pPEmIeHHH MpoOJeM B TMOBCETHEBHOW XU3HU U
TPYZIOBOM JI€SITEIIbHOCTH;

— ¢opMmupoBaHHEe y OOy4YalOMIMXCSd TyMaHUCTHYECKUX OTHOIICHHH,
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 CaMOKOHTPOJIO U
CAMOBOCITUTAHHIO HAa OCHOBE YCBOCHHS OOINEYEIOBEYECKHX IIEHHOCTEH,
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 kiacce — 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.
Tena u BemiecTBa. PU3HWUYECKHE CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSHHUE
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 ¢opmyna. BaJeHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemnlecTB. (OTHOCHTENbHAasE aTOMHas Macca.
OTHOcuTenbHAsT MOJIEKYJIsIpHAas Macca. MaccoBasi 10711 XUMHUYECKOTO 3JIEMEHTA B
COEIMHECHUM.

KomnuecTBo BemectBa. Mosib. MonsipHas macca. B3auMocCBsI3b 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, Pa3I0KEHUS, 3aMEIICHHsI, 0OMEHA).

Xumuyeckuii IKChepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY/I0H, mpaBuiaMu paboThl B JTaOOpaTOpUu M
npuéMamMu o0palleHus ¢ J1abopaTopHbIM 000PYJAOBaHUEM, U3yUCHUE U OMHCAHUE
dbu3MYeCcKUX CBOWCTB OO0pa3lloB HEOPraHWYECKUX BEIIECTB, HAOJIOJCHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JIbJA, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCALMsI BOJIbI) U XUMHUYECKHX (TOPEHHE CBEUHU, MPOKAIMBAHUE
MEJTHOM TTPOBOJIOKH, B3aUMOJICHCTBHE MeJia C KUCIOTOMN) SIBJIICHUI, HAOIIOIeHUE U
OMMCAaHWE MPU3HAKOB MPOTEKAHUS XMMHUUYECKHX peakluil (pasiiokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pa3ioKEHHUE THUIPOKCH]IA
menu (I1) npu HarpeBanuu, B3auMoOJEHUCTBHE Keme3a ¢ pacTBopoM conu meau (II),
U3Y4YEHUE CIOCOOOB PAa3JCICHHs] CMECEH: C MOMOIIBI0 MarHuTa, (UIbTPOBAaHUE,
BbINIapUBaHUE, AUCTHILIISALMA, XpoMaTorpadus, NpoBEJEHUE OUYUCTKH MOBAPEHHON
COJIU, HAONIOJIEHHWE W  ONHWCaHuEe  pPe3yJIbTaTOB  IPOBEJICHHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHHE MOJICJIE MOJIEKYJI
(ILIapOCTEPKHEBBIX ).

Baxueimme npeacTaBuTe M HEOPraHUYeCKNUX BelleCTB

Bo3ayx — cmech razoB. CocraB Bo3ayxa. Kucimopon — 3ieMeHT U mpocToe
BemecTBO. HaxoxaeHnue kuciopona B Tpupone, (U3MYECKHUE U XUMHUUYECKHE
cBoictBa (peakinuu ropeHus). Oxcuabl. IIpumenenune kuciopoga. CrocoObl



MOJIy4YCHHUs] KHUCIOpOJa B Ja0oparopud U HOpoMbllieHHOCTH. Kpyrosopor
KHcIopoza B mpupoae. O30H — atoTporHas MOAU(PUKAIIHS KUCIOPO/IA.

TemnoBor »hdEeKT XUMHUECKOW peakluu, TEPMOXUMUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE pEaKUUU. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUue
BO3/IyXa, yCWICHUE TapHUKOBOTO A PekTa, pa3pyieHue 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 BOJbl. Boma Kkak pactBoputelb. PacTBOpHI.
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.
3arpsA3HeHHe NPUPOAHBIX BoJA. OXpaHa U OYMCTKA 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. Krmaccudukanuss oCHOBaHHM: MIENOYM W HEPACTBOPUMBIE
ocHoBaHuA. HoMmeHknatypa ocHoBaHuil. PU3MYECKHE U XHMHYECKHE CBOKCTBA
ocHoBaHuU. [ToyueHrne oCHOBaHUM.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucioT. Ousndeckue u
XUMHUYECKUE CBOMCTBA KHUCHOT. Psan axktuBHoct mertamnoB H. H. bekerosa.
[TonydeHnune KUCIIOT.

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

['eHeTnyeckas CBsI3b MEXKY KJIacCaMU HEOPTaHUYECKUX COEAUHEHUN.

Xumuueckuui IKCnepumenm:

Ka4eCTBEHHOE OMPEJCTICHUE COAECPKaHUs KUCIOpOAa B BO3AYyX€, MOJyUYEHHUE,
coOupaHue, pacro3HaBaHUE U W3YyUYCHUE CBOMCTB KHUCIOPOJa, HAOIIOJEHUE
B3aMOJICMCTBUSL BEIIECTB C KHUCIOPOAOM H YCIOBUS BO3HUKHOBCHHUS U
MpeKpalieHus: TopeHus (moxapa), O3HAaKOMJIEHHE C oOpasllaMH OKCHIIOB U
ONKMCAHWE WX CBOWCTB, MOJy4Y€HHE, COOMpaHHUE, PACMO3HABAHHE U HU3YUYCHUE
CBOICTB BOJopojAa (ropeHue), B3aumopeiictBue Bojopoaa c¢ okcuaom meau (II)
(BO3MOKHO UCIIOJIb30BaHUE BUIEOMATEPUATIOB), HAOIOJIEHUE OOpPa3ll0OB BEIIECTB
KOJIMYECTBOM | MOJIb, HMCCIIEJOBAaHUE OCOOCHHOCTEH pAaCcTBOPEHHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIECHHE PACTBOPOB C OIPEACIEHHON
MacCOBOW J0JIel pacTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBUE BOJBI C METalJlaMu
(HaTpueM ©  KajibllueM) (BO3MOXHO HCHOJb30BAHUE BUJICOMATEPUAIIOB),



UCCJIEIOBAaHUE O0pa3sOB HEOPraHMYECKHWX BELIECTB pPa3IMYHBIX KJACCOB,
HAOJTIOICHNE M3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIIOT W IIEIOUYEH,
u3yueHue B3aumojeictBua okcuaa meau (II) ¢ pacTBopom cepHOM KHUCIOTHI,
KHCJIIOT C METajulaMH, pPEaKUUil HEeUTpalh3aluy, IOJYyYEHHE HEpPacTBOPUMBIX
OCHOBAHWM, BBITECHEHHE OJHOI0 METAJIa IPYTMM K3 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.
OKuCIUTETIbHO-BOCCTAHOBUTE/IbHbIC PeaKIUU

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

Ilepuonnueckunt 3akoH. Ilepuoanueckas cucteMa XUMHYECKUX 3JIEMEHTOB /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. M3otonsl. Dnexktponsl. 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 XWMHUYECKHUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB IO IPYyNIIaM U EPUOAM.

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

Xumudeckass CBsA3b. KoBajieHTHast (TOJISIpHAsT W HEMOJISIpHAs) CBSI3b.
DIIEKTPOOTPULATEIILHOCTh XUMUYECKUX 31EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIIHM.
[Iporecchl okucaeHust ¥ BocCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumenm:

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

Meoswcnpedmemmnuie céasu



Peanusanps MeXNpeIMETHBIX CBS3€M INPU W3YyYEHMM 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 TOHSTHUS: 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, MOJIEKYJA, 3JEKTPUYECKUN 3apsijl, BELIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIMYUHBI, €IUHULIBI
M3MEpPEHUs, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COJIHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadus: armocepa, ruapochepa, MHUHEpadbl, TOPHBIE TMOPOJIBI,
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
XUMUYECKUX DJIEMEHTOB IE€PBBIX TPEX TMEPHOJOB, Kalus, KalbLUs U HUX
COCIMHEHUI B COOTBETCTBUM C TMOJIO)KEHUEM 3JJIEMEHTOB B Ilepmomgmueckon
CHUCTEME U CTPOCHUEM UX ATOMOB.

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

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

Knaccudukanus XuMAYeCKUX peakiivii Mo pa3IudHbIM MpU3HaKaM (110 YHCITY
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
YPaBHEHUS.

[Tonsitue 0 ckOopocTH XUMHUYeCKOW peaknuu. [loHsTHE 00 O0OpaTUMBIX U
HEOOpAaTUMBIX XMUMHUYECKUX peakuusix. [loHsTHEe 0 rOMOTE€HHBIX U TeTepPOreHHBIX
peakuusax. [londarue o karanmse. [loHsaTHE 0 XUMHUYECKOM paBHOBecUU. DaKTOPBHI,
BIIMSIFOIIME HA CKOPOCTh XUMHYECKOW PEAKIUMU MU TOJIOKEHUE XUMHUYECKOIO
PaBHOBECHSL.

OKHCITUTEIbHO-BOCCTAHOBUTENBHBIE  PEaKIMM,  JJIGKTPOHHBIM  OanaHc
OKHUCJIMTEIbHO-BOCCTAHOBUTEIIBHON  pEaKIIuHu. CocraBneHnue YpaBHEHUI



OKHCIIUTEJIbHO-BOCCTAHOBUTENBHBIX ~ PEAaKIMA C  HCIOJb30BAHHEM  METOJA
AJIICKTPOHHOTO OajaHca.

Teopus ANEKTPONTUTUIECKON TUCCOUMUALMU. DIIEKTPOJIUTHI U HEIJIEKTPOIIUTHI.
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 HOHHBIE YypaBHEHUsA peakuui. CBOWCTBAa KHUCIOT,
OCHOBAaHMW U COJIGM B CBETE MPEACTABICHUH 00 AIEKTPOIUTHUECKON
nucconnannu. KauectBeHHbIE peakiiny Ha HOHBL. [IoHsATHE O THIPOIN3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJCISIMU KPUCTAUIMYECKUX PEMETOK HEOPTaHUYECKHUX
BEII[ECTB — METAJIOB W HEMeTaIoB (Tpadura M anmasa), CIOXKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEOBAHNE 3aBHCUMOCTH CKOPOCTH XUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE JIIEKTPOMPOBOJIHOCTH
pacTBOpPOB BEWIECTB, IpOLECCAa AUCCOLMALMUA KHCIOT, WIENOYEed M  COJIEH
(BO3MOXXHO  HCHOJB30BAHME  BUJEO MATEPHANIOB), IPOBEJACHHE  OIbITOB,
WUTIOCTPUPYIONINX — TMPU3HAKM  TPOTEKAHHWs]  PEeakluid  HOHHOTO  OoOMeHa
(oOpa3oBanue ocajaka, BbIJIEJICHUE Ta3a, oO0pa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIINX — MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLIMMI
(ropeHue, peakiMK pas3yioKEeHHs, COCTUHEHHs), PACTIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TIOMOIIBIO KAYECTBEHHBIX PEAKIUMHd HA HOHBI, pEUICHUE
DKCIEPUMEHTAIBHBIX 3a/1a4.

HeMmeTaJyibl 1 MX COeIMHEHUS

OO6mast xapakrtepucTtuka rajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHblEe cTeneHu okucieHus. CTpoeHue U (PU3NYEeCKHe CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOr€HOB. XHMHWYECKME CBOWCTBA HAa MOpUMEpPE  XJopa
(B3aMMOJACICTBHE C MeETaJllaMHM, HEMETajulaMH, IIeJoYyaMu). XJIOPOBOJIOPO/I.
ConsiHast KuCIOTa, XMMUYECKHE CBOMCTBA, MOJy4YeHHE, MPUMEHEHHe. JleiicTBue
XJ0opa U XJOPOBOAOPOJA HA OPraHU3M YEJOBEKAa. BaKHEHIIHWE XJIOPUIBI U UX
Hax0JICHUE B IIPUPOJIE.

OO6mas xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapakTepHble cTerneHu okuciaeHus. CtpoeHune u (u3NYECKUe CBOMCTBA
MIPOCTHIX BEHIECTB — KUCIOPO/a U Cephbl. AJIOTPOITHBIE MOAU(BUKAIIMN 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 chnenuduyeckne). XHUMHUUYECKHE pPEaKIuu,
JeXallue B OCHOBE MPOMBIIUIEHHOTO CHoco0a MOJYYEHUSI CEPHOM KHUCIOTHI.
[Ipumenenue cepHor KUCIOThl. CONMM CEpHOM KUCIOTHI, KAYECTBEHHAS PEAKLIMS Ha



cyibdar-uoH. HaxoxaeHue cepbl U €€ COEIMHEHHI B MHpHUpoAe. XUMUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Ccpeabl COECIMHEHHUSMHU cepbl (KUCIOTHBIE JOK[IH,
3arps3HEHHE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILLICHUSI.

OO6mmast xapakTepucTuka 3JeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENEHH OKHCIIECHUSA. A30T, paclpoOCTpPaHEHHE B MPUPOJIE,
(du3nyeckue 1 XuMHYECKue cBoiicTBa. KpyroBopor azora B npupoje. AMMHUAK, €ro
(bu3NYecKre 1 XUMUYECKHUE CBOMCTBA, MOJy4YeHHe U npuMeHeHue. Coiau aMMOHus,
ux U3nYecKnue U XUMUYECKUE CBOICTBa, mpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THasi KHUCIOTa, €€ MoJydyeHue, (PU3NYecKue U XUMHUUYECKUe
cBoiicTBa (0OIlIME Kak TMpeACTaBUTENS Kllacca KHUCIOT U  cHeluduyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHHUSI B KauyeCcTBE MHHEpaJIbHBIX
yAoOpeHuil. XUMHUYECKOe 3arps3HeHUE OKPYIKAIOIICH CpPeIbl COSAMHCHUSIMHU a30Ta
(KUCTIOTHBIE MOXKAM, 3arps3HEHHE BO3/AyXa, IMOYBBI U BOA0EMOB). Docdop,
alnoTponHeie Moaudukauuu (ochopa, uUMUECKHEe M XUMUYECKHUE CBOMCTBA.
Oxcug docdopa (V) u pochopHas kuciora, puznueckue U XUuMUIECKHUE CBOMCTRA,
nonyudenue. Mcnonb3oBanue pochaToB B KauecTBE MUHEPATBHBIX y100pEHHIA.

Oo6mas xapakrtepuctuka ameMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKUCIECHMS.  YTIEpOJd,  aJUuIOTPOITHBIE
Moau(pUKalMKM, pPACIPOCTPAaHEHHE B NpUpOJe, (PU3NYECKHE U XUMHUYECKHE
cBoiicTBa. AncopOuus. Kpyrosopot yriepoaa B npupojie. OKCUAbl yriiepoaa, ux
¢u3nueckue M XUMHUYECKHE CBOMCTBA, JEHCTBUE Ha JKUBbIE OpPraHU3MBI,
MOJIyYEHUE M MPUMEHEHHE. DKOJOTMYECKHE MPOOJEMBbI, CBSI3aHHBIE C OKCHJIOM
yraepona (IV), rumore3a rno0anbHOrO TOTEIUICHUS KJIMMaTa, MMapPHUKOBBIN
abdexT. YronbHas kucinora u €€ coiu, ux (GU3nYecKue U XMMUYECKUEe 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, 3TaHOJI, TJIULEPUH, YKCYyCHAasl 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, OeiKax, yriieBogax — U ux
pojM B JKM3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpraHUYECKUX U
HEOPraHUYECKUX COCAUHEHUM.

KpeMmHuuii, ero Qusnueckue H XHUMHUYECKHE CBOICTBA, NOJyYCHHE W
npuMmenenue. CoenuHeHHs KpeMHus B mnpupozge. OOmue mnpeacTtaBieHus 00
okcunie kpemuust (IV) u kpemHueBoi kuciore. CHIMKAThI, X UCIOJIb30BaHUE B
ObITY, B MPOMBIIUICHHOCTU. BakHelilline CTpOUTENbHbIE MaTepHalbl: KEpaMHKa,



CTEKJIO, LIEMEHT, OeTOH, xkene300eToH. [IpobiiemMbl 6€30MaCHOr0 MCIOJIB30BAHUS
CTPOUTEINIbHBIX MAaTEPUAJIOB B MOBCEHEBHOM JKU3HHU.

Xumuyeckuii IKCnepumenm:

U3y4YeHUE 00pa3I0B HEOPraHUYECKUX BEUIECTB, CBOMCTB COJISTHOW KHUCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI U HAOIOJCHUE TTPU3HAKOB
UX TPOTEKAHMs, OMBITHI, OTpaxkaromue (U3NYECKHE U XUMUUYECKUE CBOMCTBA
raJIOreHOB M WX COEJUHEHHM (BO3MOXKHO MCIOJIb30BAHUE BHJCOMATEPHUAIIOB),
O3HAaKOMJIEHME C oOpa3naMu XJIOPUAOB (TaJOT€HHUJIOB), O3HAKOMIICHHE C
oOpaslaMu  ceppl W €€  COeQUHEHUsSMU  (BO3MOXKHO  HMCIOJB30BAHHE
BUJIEOMATEPUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa MoJj JAeUCTBUEM
KOHIIEHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHUYECKHX CBOMCTB
pa30aBIEHHON CEPHON KUCIIOTHI, MPOBECHNE KAaUeCTBEHHON peaKIny Ha cyibdar-
WOH W HAOJIOJIeHHWEe TpH3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHWE C (U3HUYECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COEAUHEHHH (BO3MOXKHO HCIOJIb30BAaHUE
BUJIEOMATEPHUAITIOB), 00pa3liaMu a30THBIX U (HOChHOPHBIX ya0OpEeHUH, MoayyeHue,
coOupaHue, pacrno3HaBaHUE U H3yYEHUE CBOMCTB aMMHakKa, MpPOBEJACHUE
KaueCTBEHHBIX PEAKIMi Ha MOH aMMOHHMS U (ochaT-uoH U U3ydeHUE MPU3HAKOB
UX TIPOTEKAHUS, B3AMMOJICMCTBUE KOHUEHTPUPOBAHHOW a30THOU KUCIIOTHI C ME/IbIO
(BO3MOXKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3y4eHUE MOJIeJIen
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 peakluii 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.

MeTaJLibl 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 ~ KPUCTAJUIMUECKAs  PEIIETKA.  JJNEKTPOXUMUYECKUH  pAl
HanpsbKeHU MetamuioB. Ou3nueckue U XMMHUUYECKUE CBOMCTBA MeTaiuioB. OO0mue
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 MeTasbl: nonoxkeHue B [lepuoanyeckon cucremMe XUMMHUYECKHX
sanemenToB JI. 1. MeHnaeneeBa, CTpOCHUE MX aTOMOB, HaXOXJIECHUE B MPUPOJE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbl U



TUAPOKCHUABI HATpusd MW Kanusa. [IpuMeHeHune WIENOYHBIX METAUIOB M UX
COEMHECHUM.

[Ilenoyno3eMenbHblE METAJUIBI MAarHUM W KaJIbLUWW: TIOJIOKEHUE B
[Tepuognueckout cucreMe xumuueckux sneMeHToB Jl. M. MenueneeBa, ctpoeHue
MX aTOMOB, HaX0XJAEHUE B Npupoae. PU3nUeCcKue U XMMUYECKUE CBOMCTBA MarHus
U Kanblius. BaxkHelmue coequHeHHs] Kalblusi (OKCHUJ, TUIAPOKCHUI, COJIH).
JKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.

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

Keneso: monoxenue B [leprpoanyeckon cUCTeME XUMUYECKHUX AJIEMEHTOB [l.
. MenneneeBa, CTpOEHHE aTOMa, HAaXOXJIEHUE B npupoac. Pusnyeckue Hu
XUMHUYECKUE CBOMCTBA xkene3a. OKCuIbl, THAPOKCU bl U comu xenesa (II) u xeneza
(I1T), nx cocraB, CBOMCTBA U MOJYyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C oOpa3llaMi METAJIOB W CIUIABOB, HMX (PU3NYECKUMH
CBOMCTBAMH, H3yYE€HHE  PE3YyJbTaTOB  KOPPO3UU  METAIOB  (BO3MOXKHO
WCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB), OCOOEHHOCTEH B3aMMOJEUCTBHUS OKCHIA
KaJIbLIUg W HATpUsl C BOJOM (BO3MOXKHO WCIOJB30BAHUE BHJIEOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, MTPOLECCAa TOPEHUS KeEJe3a B KUCIOPOJE
(BO3MOKHO  HCHOJIb30BAaHHE  BHUJIEOMATEPHUANIOB), MPU3HAKOB  MPOTEKAHUS
KAUEeCTBEHHBIX PEAKIMI HAa MOHBI: MarHus, KajbliMs, aJlIOMUHUS, [IMHKA, Keje3a
(I1) u xeneza (I11), meau (1), HabmoaeHUE M ONMKMCaHUE TTPOIIECCOB OKPAITUBAHUS
IJJaMEHH MWOHaMU HaTpus, Kalus U Kaiblusig (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPHUATIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TUIPOKCUAA ATFOMUHUS
Y TUJIPOKCHUJA IMHKA, PELICHHE DKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe «BakHeunime
METAJJIbl K UX 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 OKpYKaroumeh cpeipl (MpelaenbHasl I0ImyCcTUMast
KOHLIeHTpanus BeuecTs, aanee — [1JIK). Ponb xuMuu B pemieHnn 3KoI0ruyecKux
npooIeMm.

Xumuueckuii IKcnepumenm:

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

Meoswcnpeomemmnuie céasu



Peanmusanus MeXNpeIMETHBIX CBS3€M INpU WM3YyYEHMM XMMHMM B 9 Kitacce
OCYIIECTBIISICTCSl 4epe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHH, SIBISIONIMXCS CUCTEMHBIMU JUISl OTAEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUSA: HAy4YHbId (akT, TUIoTe3a, 3aKOH,
TEOpHsl, aHajdu3, CHUHTE3, KIACCU(PUKALMS, IEPUOAUYHOCTh, HAOIIOICHHE,
DKCHEPUMEHT, MOJECIMPOBAHUE, HU3MEPEHUE, MOJENb, SBJICHUE, NapPHUKOBBIN
3¢ deKT, TEXHOIOTHS, MATEPUAJIBI.

du3nka: Marepusi, aTroM, DOJIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIH],
M30TOIBI, PAJUOAKTUBHOCTb, MOJIEKYJIa, DJJICKTPUYECKHU 3apsii, NPOBOJHHKH,
NOJIYIPOBOJHUKH, JUAJIEKTPUKH, (POTORNEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIIECTBA, I'a3, paCTBOP, PACTBOPUMOCTD, KPUCTAIUINYECKAs
peméTka, CIiaBbl, (PU3NYECKUE BEIUYUHBI, €AUMHUIIBI U3MEPEHUs, KOCMUUYECKOE
MIPOCTPAHCTBO, TUIAHETHI, 3BE3/bI, COJIHIIE.

buonorusi: ¢orocuHTes, nbIxaHue, OMocdepa, FKOCUCTEMA, MHUHEPATbHBIE
yA00peHusi, MUKPORJIEMEHThI, MAKPO3JIEMEHTHI, TUTATEIbHBIC BEIIECTBRA.

['eorpadus: armocdepa, ruapochepa, MuHEpanbl, TOPHBIE TOPOJIBHI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XNMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHUS MPOTrPaMMbl OCHOBHOTO OOLIEro
o0Opa3oBaHUs JOCTHUralTCs B Xo0J€ OOy4eHHs] XMMHH B €IUHCTBE Y4YE€OHOU u
BOCIIUTATEJILHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMH POCCUHUCKUMU
COLIMOKYJIbTYPHBIMU U JYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU, HPUHSATHIMH B
oOlIecTBE MpaBUJIaMd M HOPMaMHU TOBEJIEHHUS M CHOCOOCTBYIOT Ipolieccam
CaMOINO3HaHUs, CAMOPA3BUTHUS U COLIMAIIA3ALUU O0yYAFOIIMXCA.

JIMYHOCTHBIE  pe3ydbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYyYaIOLIUXCS
PYKOBOJICTBOBATbCS ~CHUCTEMOW TO3UTHUBHBIX LIEHHOCTHBIX OpUEHTAUA U
pacUIMpEeHHE OMbITa IEATETLHOCTH Ha €€ OCHOBE, B TOM YUCJIE B YaCTHU:

1) maTpMoOTHYECKOT0 BOCTIMTAHNS:

LEHHOCTHOTO OTHOILIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
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,  y4EOHOUCCIEAOBATENbCKOM, TBOPYECKOM W APYruxX  BHAAX
JeSATEeNBbHOCTH, TOTOBHOCTM K Pa3HOOOpPa3HOM COBMECTHOW JEATEIbHOCTH MpHU
BBIIIOJIHEHUH YYEOHBIX, IO3HABAaTEIbHBIX 3a/1ay, BBINOJHEHUH XUMHUYECKHX
HKCIIEPUMEHTOB, CO3[JaHUN YUEOHBIX IPOEKTOB, CTPEMJIEHUS K B3aUMOIIOHUMAHUIO
U B3aUMOIIOMOIIM B IIpOLECCe OSTOW Y4YeOHOM JeATENbHOCTH, T'OTOBHOCTH
OLICHMBATh CBOE TIOBEJCHUE U TIOCTYNKH CBOUX TOBApUILEH C TO3UIHUH
HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBUI MOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHNS:

MHUPOBO33PEHYECKHE TPEICTABICHNS O BEIIECTBE M XMMHYECKOW DPEaKLUHU,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO pPa3BUTHS HAYKH M COCTABIISIOIIHNE
OCHOBY /11 TOHUMAaHUsl CYIIHOCTH HAYYHOW KapTHHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHs MPUPOJBI, B3aHUMOCBS3AX YEJIOBEKAa C
MIPUPOJHOM CPEJION, O POJIM XMMHUH B TTIO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHBIE MOTHUBBI, HAMPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUW IO
XUMHUHU, HEOOXOIUMBIE IJisi OOBSICHEHHS HaOI0aeMbIX MPOIECCOB U SIBICHUM,
MO3HABATENbHON, MH(DOPMAIMOHHOW M YHUTATENbCKOM KYJIBTYpbl, B TOM YHCIIE
HAaBBIKOB CaMOCTOSITEJIbHOM pabOThl € Y4YeOHBIMM TEKCTaMH, CIPaBOYHOU



JUTEpPaTypou, JOCTYNMHBIMH TEXHUYECKUMHU CpPEACTBAMU HH(POPMAITMOHHBIX
TEXHOJIOTUH;

UHTEpPEC K OOYyYECHHIO W TIO3HAHUWIO, JIO003HATEIHHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K €caMOOOpa3OBaHMIO, MPOEKTHOW U  MCCIEI0BATEIbCKOM
JIeATeNIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBJICHHOCTH W YPOBHS OOyUEHHS B
JIaTbHEHIIEM;

4) popMHUpOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH MHW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBbIO, YCTAaHOBKHM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHUE TMOCIEIACTBUN U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOT0jsl, HAPKOTUKOB, KypEeHHUs ),
HEOOXOJMMOCTH COONIOJICHUs] MpaBuid 0€30MacHOCTH TMpu  OOpalleHuu ¢
XUMUYECKUMH BEIIECTBAMU B OBITY M peabHOU KU3HU;

5) TpyA0BOT0 BOCIIUTAHUS:

MHTEPEC K MPAKTUUYECKOMY M3YyUYEeHUIO MPOoQEeCcCuil U Tpyia pa3inyHOro poja,
YBOKECHUE K TPYJAy U pe3yjbTaraM TPYJOBOM JEATEIbHOCTH, B TOM 4YHUCJIE Ha
OCHOBE NPUMEHEHHUS NPEAMETHBIX 3HAHUM MO XUMHH, OCO3HAHHBIA BBIOOP
WHMBUyTBHOW TPACKTOPUHU MPOAOTIKEHUS 00pa30BaHus C YYETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIeHON Mpo(ecCHoHaIBHON eITSIPHOCTH U PA3BUTHS HEOOXOAMMBIX YMEHHUH,
TOTOBHOCTH aIallTUPOBATHCA B MPOGECCUOHANBHON CPEJIE;

6) IKOJIOrHYeCKOT0 BOCIIUTAHMS

HKOJIOTMYECKHU 1I€JIECO00pa3HOE OTHOIIEHUE K MPHUPOJE KaK HCTOYHUKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHHUS, IOHUMAaHUE LIEHHOCTH 3J0POBOI0O U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
($U3UYECKOMY U TICUXHYECKOMY 370pPOBbIO, OCO3HAHWE IIEHHOCTU COOJIOJACHUS
npaBuiI 0€30MaCHOTO MTOBEJCHUS MTPH padOTe C BEIIECTBAMH, a TAK)KE B CHUTYaIIUX,
YIPOXKAIOIMINX 3A0POBBIO U KU3HU JIIOAEH;

CIIOCOOHOCTH MPUMEHATHh 3HAHUS, MOJy4aeMble MPU U3YYCHUH XUMUHU, IS
pELIeHUs 3a/1a4, CBSI3aHHBIX C OKPY’KAIOLIEN PUPOJIHOU CPEIOM, JJIs MOBBIICHUS
YPOBHSI ~ DKOJIOTMYECKOM  KYJIbTYyphbl, OCO3HAHMUS TJIOOAJIBHOTO  Xapakrepa
AKOJIOTUUECKUX MPOOJEM M IMyTeH UX PEIICHUs] MOCPEJCTBOM METOJIOB XUMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIbHOM,
KOMMYHHMKATUBHOW U COLMAIIBHOMN IIPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocrtaBe MeTanmpeAMETHBIX pE3yJbTATOB BBIACISAIOT 3HAUYUMBIC IS
dbopMuUpOBaHUSI MHUPOBO33PEHUST OOLIEHAy4YHbIE TMOHATUS (3aKOH, TEOpHs,
MPUHITUI, TUIIOTE3a, (HaKT, CUCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPhIC
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX NpeIMeTax M MO3BOJISIOT Ha
OCHOBE 3HAHUN U3 ITUX NMPeIMETOB (GOPMHUPOBATH MPEJCTABICHUE O IIEJIOCTHOM



HAay4YHOU KapTUHE MHUpA, U YHUBEpCaAJIbHbIC YueOHbIE JeCTBUS (IT03HABATEIbHbIE,
KOMMYHUKATHUBHBIC, DPETYJSITUBHBIC), KOTOphIE obOecreunBaioT (HOpMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITCIIbHOMY TUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA

ba3oBble Jlornyeckue JeiicTBUA:

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

YMEHHE TPUMEHSITH B TIpPOIECCEe TMO3HAHUS TOHATUA (TpeAMETHhIE U
METanpeIMETHbIC), CHAMBOJIMYECKHUE (3HAKOBBIE) MOJIENIU, UCIIOJIb3YEMBIE B XUMUU,
peoOpa3oBBIBATh MIUPOKO MPUMEHSIEMbIC B XMMUU MOJICIbHBIC TIPEACTaBICHUS —
XUMUYECKUH 3HAK (CHMMBOJ DJIEeMEHTa), XUMH4YecKas ¢GopMmylia W YpaBHEHHUE
XUMHAYECKOW PEaKIUM — MPU PEIIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C 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.

ba3oBbie ucciaenoBare/bCKue JeiiCTBUA.

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

NMPUOOPETEHUE OIbITa 110 ITUTAHUPOBAHUIO, OpPraHU3aIlMd W IPOBEJCHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHME HaOIwaaTh 3a XOJO0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTar, GopMyJIUpoBaTh 000OIIECHUS U
BBIBOJIBI 10 PE3YJbTaTaM MPOBEAEHHOTO OIBITA, UCCIIECIOBAHNUS, COCTABIATh OTUET
O MPOJICTIaHHOM padoTe.

Pa6ora ¢ unpopmaumeii:

YMEHHE BBIOMpATh, AaHAIM3UPOBATh W HHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IUYHBIX BUJOB U (POPM MPEACTABICHUS, MOTYyUYaeMYyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIOMyJIsIpHAsl  JIUTEpaTypa XUMHYECKOIO COJEpKaHUs, CIPaBOYHbIC
nmocobus, pecypchl MHTepHeTa), KPUTHUUECKH OIICHHWBATh IIPOTHBOPCUYMBYIO U
HEJIOCTOBEPHYIO HH(POPMAITHIO;



YMEHUE MPUMEHATh Pa3Iu4Hble METOAbl U 3alpOChl MPU MOUCKE U OTOOpe
uHGOpMAllMM U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOIUMBIX i BBIOJIHEHUS
y4eOHBIX U MO3HABATEJbHBIX 33/1a4 OINpPeeIEHHOrO THIIA, MPUOOPETEHHE OIbITa B
00JaCT  MCMOJB30BaHUS  MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYypOH aKTUBHOI'O MUCIOJb30BaHUS PA3IMYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITENTFHO BBIOMpATh ONTUMAIBHYIO (hOpMy mpeacTaBieHus nHGOpMALIUU U
WUTIOCTPUPOBATh pEIIAEMble 3aJa4d  HECIOXXHBIMU CXEMaMH, JHarpamMmaMu,
apyrumu opmMamu rpaduKu ¥ iX KOMOWHAIIASMY;

YMEHHE HCIOJIb30BaTh M AaHAJIU3UPOBAaTh B Ipouecce Yy4deOHOH u
UCCJIeI0BATENBCKON JEATENHHOCTH MH(OPMALIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIICTBA M TPAHCIOPTA HAa COCTOSHHE OKPY>KAIOLIEH MNpUPOIHON
Cpelbl.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eiCTBUS:

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

YMEHUs  NPEJICTaBIATh  MOJYyYEHHBIE  pE3yJbTaTbl  ITO3HABATEJIBHOM
NESATENbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTax; JieNaTh MPe3eHTAIUI0
pe3yJIbTaTOB BBIMOJIHEHUS XUMUYECKOT0 3KCIEepHMEHTa (J1abopaTOPHOrO OIbITA,
71a060paTOpHOI pabOTHI MO HCCIIEJOBAHUIO CBOMCTB BEIIECTB, YYEOHOIO MPOEKTA);

yMEHUs1 y4eOHOro COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOU
NO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  NpPU  PELIECHUU
BO3HUKAIOIIKMX TPoOJeM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB U COIIACOBAHUS
no3uuui (o0cyxaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE LITYPMbI», KOOPAUHAIUS
COBMECTHBIX JECHCTBUM, OIPEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBIIIOJIHEHHOM paOOThI U JPYTHE).

PeryasiTuBHbIE YHHBeEpCAJbHbIE Y4eOHbIE TeHCTBUS:

YMEHUE CaMOCTOSATENbHO ONPENeNsITh WENH JAEITeNbHOCTH, TUIaHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeATENbHOCTh, BBIOUPAaTh HanOosee 3P PeKTUBHBIE CIIOCOOBI peleHusT yYeOHbIX U
MO3HABATENbHBIX 337a4, CaMOCTOSITEIbHO COCTABJISATh WJIH KOPPEKTUPOBATH
MPEJIOKEHHBIM  aITOPUTM  JEUCTBUM NPU BBINOJHEHUU 33JaHUM C YYETOM
NOJTyY€HHUs] HOBBIX 3HAHHUU 00 HM3yuyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIMSIX,
OLICHMBATh COOTBETCTBUE IOJYYEHHOTO pe3yJibTaTa 3asBICHHOW 1IE€NU, YMEHHUE
MCIIOJI30BaTh U aHAIIM3UPOBATh KOHTEKCTHI, IPEAJIaracMbl€ B YCJIOBUU 3aJaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pE3yJbTaTOB [0 OCBOCHHUIO 0053aTeIbHOrO
COJIep)KaHMs, YCTAHOBJIEHHOTO JlaHHOM denepaqbHON pabdodeil mporpaMmMon,
BBIICJIAIOT: OCBOCHHBIE OOYYAIOIIMMHUCS HAy4YHbIE 3HAHUSA, YMEHUS U CIIOCOObI



JNEUCTBUM, BHUAbl JEATEIBHOCTH IO TIOJYYEHUIO HOBOTO 3HAHUA, €ro
WHTEPIPETAUN, MPEOOPa30BAHUIO W TMPUMEHEHHIO B PAa3IMYHBIX YUYEOHBIX W
HOBBIX CUTYalUsX.

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
(oIHOpOHAs M HEOJAHOPOAHAs), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpPHAs Macca,
MaccoBasi JI0JIsl XUMUYECKOTO AJIEeMEHTa B COEJUHEHUHU, MOJISIPHBIA 00BEM,
OKCHJ], KHCIIOTa, OCHOBAaHHE, COJIb, JIEKTPOOTPULATEIBHOCTh, CTEICHb
OKHUCJICHUS, XUMHUYECKas PEaKIus, KiIacCu(UKalus PEeakiuii: peaxiuu
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, MOJIIPHAS W HEMOJSAPHAs KOBAJCHTHAsl CBS3b,
VWOHHAs CBS3b, UOH, KATUOH, aHMOH, PAacTBOP, MACCOBAas JO0JIS BELIECTBA
(IponeHTHasE KOHLIEHTpAIusi) B PaCTBOPE;

e WJUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHWYECKHX TIOHATHUH U
IPUMEHSTH 3TH NOHATHUS MPU ONTMCAHUM BEIIECTB U X MPEBPALLICHUI;

e HCHOJIb30BaTh XUMUYECKYIO CHUMBOJHUKY JJIsI COCTaBlieHHs (popmyn
BEIIECTB U YPABHEHUN XHUMUYECKUX PEAKIUN;

e ONpEAENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COEIWHEHUSX,
CTENEHb  OKUCIEHUS  JBJIEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJIKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCYy COEAWHEHUH 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 llepuomnueckoin cucreme,
3aKOHOB COXPAHEHHUSI MAaCChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHS, 3aKOHa ABOraapo;

e ONUCHIBATh W XapakTepuszoBaTh TaOIuMuHy0 ¢opmy I[lepuonnueckoi
CUCTEMBbl XMMHMUYECKHMX OJJIEMEHTOB: pa3jauyaTh [OHATHS «TJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas 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



XUMUYECKUX JIEMEHTOB (COCTaB U 3apsij sjipa, o0llee YUCIO IECKTPOHOB
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);

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XUMUYECKHE 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 XUMHUYECKUX MPEBpAIllCHUA B
Pa3IUYHBIX YCIOBHUSIX;

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

MIPUMEHSTH OCHOBHBIE OIEpAlMM MBICIUTEIBHON JEATEIbHOCTH — aHaIu3
W CHHTE3, CpaBHEHHE, 0000IIeHHe, CHCTeMaTH3aIllIo, KJIacCH(PHUKAIIUIO,
BBISIBJICHUE TPUYMHHO-CJIEJACTBEHHBIX CBA3EH — JJIsi WM3Y4Y€HHUs CBOWCTB
BEIIECTB U XHMHUYECKHX PEAKLHM, €eCTEeCTBEHHO-HAy4YHbIE METOMAbI
NO3HAHUS — HaOJNIOJIEHHe, 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
Ta00paTOPHBIX XUMHUYECKUX OINBITOB MO TOJYYEHUIO U COOUpPaHUIO
ra3000pa3HbIX BEMIECTB (BOAOpOJa ¥ KHCJIOPOJA), MPHUTOTOBJICHHUIO
PacCTBOPOB C OMNPEACIEHHON MAacCOBOM JIOJIEM PacTBOPEHHOIO BEIIECTBA,
IUIAHUPOBAaTh U MPOBOAWTH  XUMHYECKHE  IKCIIEPUMEHTHI  TIO
pacrio3HaBaHUIO PACTBOPOB IIEIO0UYEH U KUCIIOT C MOMOIILIO WHIUKATOPOB
(nmakmyc, heHondraniend, METUIOPAHK U IPYTHUE).

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, KaTHOH, aHWOH, IPOCTOE BEILECTBO,
CJIIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUECKas PEaKlUs, XUMUYECKasi CBA3b, TEIIOBOU dPQeKT
peakuuu, MOJb, MOJSIPHBIE  00BEM,  PAacTBOp,  BJIEKTPOJIMTHI,
HEAJEKTPOJIUTHL, AJIEKTPOJUTHYECKAsT OUCCOLMALMS, PEaKUUU HOHHOTO
oOMeHa, Karauu3aTop, XHMHYECKOe paBHOBecHe, oOOpaTUMble U



HEOOpaTUMBbIE pEAKIUHU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHCIEHHE U  BOCCTaHOBJICHUE,
aloTponus, aMm(pOTEepPHOCTh, XUMUYECKas CBA3b (KOBAJICHTHAs, MOHHAS,
METa/NIMYecKasi), KpUCTauIMueckass pemérka, KOppo3us METaJljIoB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW peakiuu, MpeaeabHO JOMyCTUMas
koHuenTpanus [1JIK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TMOHATUN U
MIPUMEHSTH 3TU MOHATHUS MPU OMKUCAHUU BEIIECTB U X MPEBPAIICHUI;
UCIIOJIb30BAaTh XUMUYECKYIO CHUMBOJIMKY JUISI COCTaBIICHUS (OPMYT
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKLINIA;

OTPENENATh BaJIECHTHOCTb U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3IMYHOTO COCTaBa, MPUHAUICKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJacCy CO€IMHEHU 1o (opmysiaM, BUA XUMHUYECKOM
CB3M (KOBaJCHTHAs, WMOHHAsg, MeETauIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOPAX HEOPTraHUYECKUX COCAMHEHUM, TUIl KPUCTATUTMYECKON
PEIETKN KOHKPETHOTO BEIIECTBA;

packpsiBath cMbici Ilepuonnueckoro 3akona JI. M. MenpaeneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OINHUCHIBATH U XapaKTepU30BaTh
tabnuunyto (opmy Ilepuoanyeckoil cucTeMbl XMMHYECKUX 3JIEMEHTOB:
paznuyaTh MOHATUSA «rjaBHasg noarpynmna (A-rpynma)» M «noOodyHas
noarpynma (b-rpymnma)», mampie u  OOJbIIME TEPUOABI, COOTHOCUTH
0003HaYeHUs, KOTOpPhIE HMMEIOTCS B IEPUOAUYECKONW TabiuIe, ¢
YUCJIOBBIMU  XApAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsij sjapa, oOOIIee YHUCIO DJJIEKTPOHOB U
pacrpeneneHue HMX MO DJJIEKTPOHHBIM  CJOSIM), OOBICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB 3JIEMEHTOB M MX COCIMHEHUU B
npeaenax MaJibIX MNEPUOJIOB U IIaBHBIX MOATPYMI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHThI, HEOPraHUUECKUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YMCIy M COCTaBy YYacTBYIOIIUX B peakIuu
BEIIECTB, N0 TEIJIOBOMY 3P (DEKTy, 0 U3MEHEHHUIO CTEMEHEeH OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME W creuupuueckrue XUMHUYECKHUE
CBOMCTBa TIPOCTBHIX U CJOXKHBIX BEIECTB, MOATBEPXKAasl OIMKHCAHUE
MpUMepaMl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIMX
XUMUYECKUX PEaKIU;

COCTaBJSATh YPABHEHUS JJEKTPOIUTUYECKOW JTHCCOLMAIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAILEHHBIE YPABHEHUs PEAKLIU NOHHOTO



oOMEHa, ypaBHEHUS pEaKIWi, MOATBEPKIAIONINX CYIIECTBOBAHUE
TCHETHUYECKOM CBSI3M MEK/y BEIIECTBAMU PA3THMYHBIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MOCPEJICTBOM COCTABJICHUSI DJIEKTPOHHOTO OajaHca 3TUX PeaKluid;
MIPOTHO3WPOBATh CBOMCTBA BEIISCTB B 3aBUCUMOCTH OT WX CTPOCHHS,
BO3MOXKHOCTH TPOTCKAHUS XWMHUYECKHX TIPEBPAMIEHUNA B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJEKYISPHYIO H MOJSIPHYIO MacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO »dJIeMeHTa 10 (Gopmyse
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MIPOBOJUTH PACUETHI
10 YPAaBHCHHUIO XUMHYCCKOW PEaKIINH;

coOmoaTh  MpaBWia  TOJNB30BAHUS  XUMHYECKOW  TOCYJOM W
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,  TOJATBEPKIAIONINE  KAauyeCTBEHHBIH  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 OIMEPAIMHA MBICTUTEIHHONU NEATEILHOCTH — aHAJIH3
W CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHCTEeMaTHU3aIlui0, BBISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBSI3€M — Il M3y4YeHUS CBOMCTB BEILECTB U
XUMUYECKUX PEaKIUH, €CTeCTBEHHO-HAYYHBIC METOABl TO3HAHUSI —
HaOIOZICHNE, M3MEpPEHHEe, MOJCIMPOBAHUE, SKCICPUMEHT (peajbHBIM U
MBICJICHHBIH ).



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 XHMIHCECIHE 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 3axon u Ilepnoanyeckas cucrema xumuueckux yiemenToB JI. U. MenneneeBa. CTpoeHue aToMoB.

Xumuueckas cBsizb. OKHCJIUTEILHO-BOCCTAHOBHUTEIbHbIE Pe€aknuu


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


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 n/mn Konrpoabnbie IIpakTuyeckne
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.edsoo.r/EQETUT35Z
OCHOBHBIX Pa3/IeNioB Kypca 8 kiacca
OcHOBHBIE 3aKOHOMEPHOCTH XUMHUECKHUX
1.2 ! P 4 https://m.edsoo.ru/AFNAL WGT7U
peaxiuit
DIIEKTPOIUTHYECKAs JUCCOIHALIHS.
1.3 P 8 HHam 8 1 1 https://m.edsoo.ru/KODUR50VV
XUMHUYECKUE PeaKIMK 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. ["aorensr
OO61mas xapakTepuUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynnsl. Cepa u eé 6 https://m.edsoo.ru/P3DHMFB09
COETMHEHUS
OO61as xapakTepuCTHKa XUMUYECKUX
2.3 anieMeHToB VA-rpynisl. A3ot, pochop u 7 1 https://m.edso0.ru/VOXDOUX2S
UX COCIMHEHUS
OO0m1as XxapaKTepuCTUKa XUMHUECKUX
24 anemeHToB [VA-rpynmsl. Yriepon u 8 1 2 https://m.edso00.ru/JPJ200VJX
KPEMHUI U UX COSTHHCHUS
Hroro no pazaeny 25


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 Baxselimre Metayuibl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/EFKQW9HZI
Hroro o pasneny 20
Pasnea 4. Xumus 1 oKpykamas 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


https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9




IHHOYPOYHOE INTAHUPOBAHHUE

8 KIIACC
KouunyecTBO yacoB
Ne JyieKTpOHHbIe NN (pPOoBbHIE
Tema ypoka Kontpoasnubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoTsbI
IT .P
1 PEAMET XHMMH. TOIE XHMHI B AH3HH 1 https://m.edso00.ru/L62DS2CZR
yenoBeka. Tena u BemecTra
2 [TonsiTHE 0 METOAAX MO3HAHUS B XUMUH 1 https://m.edso00.ru/9ZJAEW050
IIpakTuyeckas padora Ne 1 «IIpaBuna
6 6 N
3 PabOTEL B TA0OPATOPHI H HPHEME! 1 https://m.edsoo.ru/L SEWA4353D
oOparieHus ¢ 1a00paTOPHBIM
000opyI0BaHUEM»
Yucrsle BemecTa u cmecu. Criocod
4 HETBIE BETIECTEE 1 CHEEH, TAIOC0DH 1 https://m.eds00.ru/6TME21FWS
paszzneneHus cmeceit
[IpakTrueckas padota Ne 2 «PazneneHue
5 cMecell (Ha mpuMepe OYMCTKH TTOBAPEHHOM 1 https://m.edso00.ru/K3LS5MCRY
COJIN)»
6 ATOMBI U MOJICKYJIBI 1 https://m.edsoo.ru/BLS04WTB8
XUMHUYECKHUE 3JIEMEHTHI. 3
7 HIBL. 3Hakit (CHMBOIB) 1 https://m.eds00.ru/AH3DADNAX
XUMHYECKHUX 3JIEMEHTOB
[IpocThie U c10KHBIE BENIECTBA https://m.edsoo.ru/DXJBSTJ95
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE https://m.edsoo.ru/IMOBJ3QZ5
3aKOH MMOCTOSTHCTBA COCTaBa BEIECTB.
10 Xumudeckas popmysia. BaqeHTHOCTh aTOMOB 1 https://m.edsoo.ru/IMC496FX6
XUMHYECKHUX DJIEMEHTOB
OTtHOCHUTENbHAs aTOMHAs Macca.
11 M 1 https://m.edso0.ru/P1ZPCIMDX

OTtHocuTeNnbHAS MOJIEKYJISIPHAs Macca



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
https://m.edsoo.ru/PIZPCIMDX

MaccoBas J0JI1 XUMHUYCCKOI'O 3JICMCHTA B

12 https://m.edso0.ru/GHV580QMVE
COCINHCHNUU
Ko €CcTBO Bemiectsa. Mok, Mo a

13 JIACCTRO BEECTE b ripHas https://m.edso0.ru/368UNL5Y?2
macca
dusnueckue eCcKHe e .

14 HBHHACCIUE T XUMIHCCIIE ABJCHHIA https://m.edsoo.ru/YZM8S6ATH
XuMuyecKas peakuus
[Ipu3Haku 1 yCIOBUSA OIPOTEKAHUS

15 p Y N p https://m.edso0.ru/N6DVNJKQ5
XUMHUNYCCKUX peaKL[I/II/I
3 .

16 AKOH COXPAHCHHA MACCRI BEMCCTB https://m.edsoo.ru/M8DS4IHVM
XUMUYECKUE YPABHEHHUS
BBI‘-II/ICJICHI/ISI KOJINYECTBA, MaCChl BE€IICCTBA

17 » https://m.eds00.ru/LUY9U3EQE
110 YPAaBHEHHSIM XUMHYECKUX PEaKITHi
Knaccudukanmss XaMHUUECKUX peaKIuid

18 (coenuHeHuUs, pa3oKeHUs, 3aMEILEHUs, https://m.edsoo.ru/L4807LAGB
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIii-

19 sHImKIoneaucT. O000IeHne U https://m.edsoo.ru/P1IWARH3AB
cucTeMaTu3anusg 3HaHUU
Konrponsnas padora Nel 1o teme

20 P P https://m.edsoo.ru/ON62SNERU
«BermecTBa 1 XUMHUYECKHE PEAKIIUM
Bo3nyx — cmech ra3zoB. CocraB Bo3ayxa.

21 Kucnopox — ameMeHT 1 IpoCcTOE BEMIECTBO. https://m.edsoo.ru/ XONONRN1P
O30H
duznueckre U XUMUYECKHE CBOMCTBA

22 KHCII0po/ia (peakliuy OKUCIIEHUS, TOPEHNUE). https://m.edsoo.ru/FBS1JRKMB
IToustre 06 oxkcumax
Croco0bI ITOIyUYEeHUs KUCIIOpOa B

23 v oA hitps://m.eds00.ru/VJWB6A2RD

1a00paTOpPUX U MPOMBIIUIEHHOCTH.



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
https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/VJWB6A2RD

[Ipumenenue kuciopoa

TemnoBoi 3 PexT XMMUIECKOHN peaKInu,

24 MIOHATHE O TEPMOXMUMHUYECKOM YPAaBHEHHH, https://m.edso00.ru/PNMKJZHKX
9K30- U SHIAOTEPMUYECKHUX PEaKIUAX
Tomnuso (HeQTh, yroiab U METaH).

25 3arps3HeHue Bo3ayxa, CocoObl ero https://m.edsoo.ru/USNY5UUW?2
MPeIOTBPALLIECHUS
[Ipaktuyeckas pabora Ne 3 o Teme

26 «Ilony4yenue u cobupanue KUcIopo/a, https://m.edsoo.ru/5516UHX3R
HU3YyYEHHUE ETO CBOMCTBY»

27 BoA0poA — sHeMEHT i IPOCTOE BEIlECTBO. https://m.edsoo.ru/WD392ACWB
Haxoxnenue B mpupoe

28 (DUSIIECKNC H XHMITECKHE CROCTRA https://m.eds00.ru/0SZ28459R
Bojopoaa. [Ipumenenne Bogopoaa

29 [TonsiTHe 0 KUCTOTAX U COJAX https://m.edsoo.ru/TMWNIVC43

30 CHI0CODBI 0Ny HeHHs BOLOpOLa B https://m.edso00.ru/CO9TO9UCIP
nabopaTopuu
[IpakTuueckas pabora Ne 4 o Teme

31 «ITonmydyenue u cobupanue BoI0poOa, https://m.eds00.ru/SS3WAX33K
HU3yYEHHUE €r0 CBONCTBY

32 ModnsipHblii 006EM Ta30B. 3aKOH ABOTaapO https://m.eds00.ru/M3KSO1QDQ
Boruncnenus 06bEMa, KOIMuecTBa BEIIECTBA

33 rasa 1o ero u3B€CTHOMY KOJINYECTBY https://m.eds00.ru/MXGOY304M
BEIIIECTBA UJIN 00BEMY
Boruncnenus 006EMOB ra3oB M0 ypaBHEHUIO

34 peakIy Ha OCHOBE 3aKOHA O0BEMHBIX https://m.edsoo.ru/9TQ8AXABY
OTHOLIEHUH T'a30B

35 DU3NYECKNE U XUMUYECKUE CBOMCTBA BOJIBI https://m.edsoo.ru/7/AOGFZK4R



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
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

CocraB ocHoBauuii. [Tousrue 00

36 https://m.edsoo.ru/IXB2W6IVL
HHIUKATOpax
Bopna xak pactBoputens. HacbllieHHbIE U

37 HEHaCHIIIIEHHBIC PacTBOPHI. MaccoBas 101 https://m.edsoo.ru/MKHXPOFH4
BEII[ECTBA B paCTBOPE
[IpakTnueckas padora Ne 5 o Teme
«ITpuroToBIIEHNE PACTBOPOB C

38 p . P up B . https://m.edsoo.ru/WXUKPAUOA
onpeneaEHHON MacCOBOM JT0JIeH
PacTBOPEHHOTO BEIIECTBA»
Kourpoasnas padbora Ne2 mo teme

39 HTpOIIbHad pabot HoTed https://m.edso00.ru/JM7935DRY
«Kucnopoa. Bogopon. Boga»
Oxkc : COCTaB, KJIacc KaIusi,

40 e Tas Hpuicais https://m.eds00.ru/5TFSJINAY
HOMEHKJIaTypa
[TonydyeHue u XuMHYECKHUE CBONCTBA

41 KHUCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX https://m.edso00.ru/8JAZ9YWS2
OKCHJIOB
OcHOBaHUS: COCTaB, KIacc arus,

42 HoBarme TaB, KAACCH KA https://m.edso0.ru/5U397HUS5C
HOMEHKJIaTypa
n .

43 OIYHICHHE H XHMHIICCIHE CRonCTRa https://m.eds00.ru/GDIA28ROE
OCHOBAHUU
Kucnotsl: cocTaB, Ki1accuukaus

44 : Purcanns, https://m.eds00.ru/QBU4WEBK?
HOMEHKJIaTypa

45 [Tonyuenue u XUMHYECKUE CBONCTBA KHCIIOT https://m.edsoo.ru/Z2GCRN45W
Comu (cpeauue): HOMEHKIIATypa, CIioco0

46 U4 (CPEAHHC): HOMCHIUIATYPa, CHIOCO0RI https://m.eds00.ru/JSNUIMITJ
HOJ'Iy‘IeHI/ISI, XUMHUYCCKHUEC CBOUCTBA
[TpakTrueckas padota Ne 6. Permenue

47 SKCIEPUMEHTAIBHBIX 3a7a4 MO TEME https://m.edsoo0.ru/58D13JF7V

«OCHOBHBIC KIIACCHI HCOPTaHNYCCKUX



https://m.edsoo.ru/IXB2W6IVL
https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/WXUKPAUOA
https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/JSNUIM9TJ
https://m.edsoo.ru/58D13JF7V

48

COCTUHEHUI

I'eneTnueckas cBsI3b MEKy Kilaccamu
HEOPraHWYECKUX COCAMHEHUI

https://m.edsoo.ru/YDS6ZRE31

49

50

51

52

O0001IeHYE ¥ cucTeEMaTU3alus 3HAHUM

Kontponbras padota Ne3 mo teme
"OCHOBHBIE KJIACChl HEOPTaHUYECKUX
coenuHeHun"

[TepBbie mOMBITKY KIacCUPUKAITIT
XUMHUYECKUX AIeMeHTOB. [loHsITHE O Tpymmax
CXOJIHBIX 3JIEMEHTOB

Ilepnonnueckuit 3akoH u [lepnoanueckas

cHCTEMa XUMHUYEeCKHuX dneMeHToB Jl. H.
Menneneena

https://m.edso0.ru/STBUOEEYN

https://m.edsoo.ru/AFA7IDULD

https://m.edsoo.ru/C0V3CC214

https://m.edsoo.ru/X9F1NR3U8

53

54

55

56

57

IIepuonsl, rpymIbl, MOATPYIIIILI

Ctpoenue atoMoB. COCTaB aTOMHBIX SIZIEP.
M3oTonml

CtpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB
aneMeHToB [lepuognueckoii cuctemst . U.
Menpeneena

XapakTepucTuKa XUMHUECKOTO 3JIEMEHTA 10
ero nojoxenuto B Ilepuoanueckoii cucreme
. . MenneneeBa

3nauenue [lepuonuyeckoro 3akoHa Jyis
pa3BUTHUA HAayKu U npaktuku. /1. 1.
MenpeneeB — y4€HbIN, IEJATOT U
Ipa)xJ1aHuH

https://m.edsoo.ru/NQOMWWJIRXN

https://m.edsoo.ru/IMUDOMR5H

https://m.edso0.ru/T95YNV8B2

https://m.edsoo.ru/YIP04OMDX

https://m.edso0.ru/SZD8XEQOP

58

PesepBHrlit ypok. O60011eHNE U
cucTeMaTHh3anus 3HaHui / Beepoccuiickas

https://m.edso0.ru/ZCQTRP08Y



https://m.edsoo.ru/YDS6ZRE31
https://m.edsoo.ru/S7BUOEEYN
https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/T95YNV8B2
https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/ZCQTRP08Y

MpoBepoyHasi paboTa

KonTponbnas padorta Ne4 o teme

59 «Ctpoenne aroma. XuMHUYECKast CBS3bY / 1 https://m.edsoo.ru/FTIZF99WF
Bcepoccuiickas nmpoBepouHas pabota

60 UICKTPOOTPHIATEALHOCTS ATOMOB 1 https://m.edsoo.ru/HZA110EDS8
XUMHYECKHX 3JIEMEHTOB

61 HMoHHas XxumMu4eckas CBsI3b 1 https://m.eds00.ru/3SY1RJIKVI

62 KoBaneHTHas moJIsipHAst XUMUYECKast CBSI3b 1 https://m.edsoo.ru/EOL3MT2AE

63 KoBanenTHas HenossipHasi XUMHUYECKasi CBSI3b 1 https://m.edsoo.ru/9YVR3FUXI

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

65 OKHCIIUTEIbHO-BOCCTAHOBUTCIIBHBIC 1 httos://m.edsoo.ru/ZXNCA7DOZ
peakuu

66 OKHCIUTETN U BOCCTAHOBUTEIIH 1 https://m.eds00.ru/QPS46Z5PU
PesepBHeIil ypok. O600ICHHE 1

67 cucTeMaTu3amus 3HaHui 1o Teme «CTpoeHue 1 https://m.edsoo.ru/4ARH7M35NF
aroma. XUMHUYECCKas CBSA3bY

68 Peseppitbiit ypor. Obobuerie i 1 https://m.eds00.ru/7DNRBZ948
CUCTEMATHU3aIUs 3HAHHIMA

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68



https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/RA6CVXM66
https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/7DNRBZ948

9 KUIIACC

KoanuecTBo yacon
JyleKTpOHHbIE N (pPoBbHIE

Ne ni/m Tema ypoka Koutpoabnubie IIpakTuyeckue
o0pa3oBaTe/ibHbIE pecypchl

B
cero padoThI padoThI

[Tepuonnueckuii 3akoH. [lepronnueckas
cucTeMa XuMHU4Yeckux aneMeHToB [, U. 1 https://m.edsoo.ru/ECRKA90AY
Menneneesa

3aKOHOMEPHOCTH B U3MEHEHUHU CBONCTB
XUMHUYECKHX 3JIEMEHTOB IIEPBBIX TPEX 1 https://m.edsoo.ru/GNJPEROFB

150)2 (i (0):!

Knacc a oMme arypa
JIACCHQUKAIIMS 1 HOMCHKJIATYD 1 https://m.edso0.ru/MWTO1IWRA20

HCOPTaHNYCCKUX BCIICCTB

B .
FABL XHMITHCCIOM CBASH 1 THIH 1 https://m.edsoo.ru/UI4Y5CFRV

KPUCTAJUIMYECKUX PELIETOK

Kontponbnas padota Nel o teme
«IToBTOpenue u yriayOiaeHue 3HaHUM 1 1 https://m.edso0.ru/J4X8ZN212
OCHOBHBIX Pa3JIeJIOB Kypca 8 Kilaccay»

Knaccudukammst XuMrUuecKuxX peakiyii 1mo

1 https://m.edso0.ru/X8XAE7E2]
Pa3IMyYHbIM NIPU3HAKAM
[TonsiTHE O CKOPOCTH XMMHUYECKOHN PEAKIIUH.
IIoHsATHE O TOMOTE€HHBIX U I€TEPOrE€HHBIX 1 https://m.eds00.ru/6VLXCYY7N
peakuusax
ITonsiTHE O XUMUYECKOM PaBHOBECHH.
(PATOpEI, BIMSIOUIAE HA CKOPOCTE 1 hitps://m.eds00.ru/HAFH7NZNM

XUMHUYECKOH pCaKknuuu U MOJI0KCHUC
XUMHYCCKOTI'O paBHOBECUA

OKHUCIUTEIHLHO-BOCCTAHOBUTEIbHBIE 1 https://m.edsoo.ru/648VV11026



https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/6VLXCYY7N
https://m.edsoo.ru/H4FH7NZNM
https://m.edsoo.ru/648V1IO26

pC€aKnun

Teopust 3AEKTPOIUTUYECKON AUCCOIUALINH.

10 https://m.edsoo.ru/2KCYCLZ16
CuiibHBIE U CITa0bIe DJIEKTPOJIUTHI

11 Honnble ypaBHEHUS peakuuii https://m.edsoo.ru/VN2SBIN1R
XUMHUYECKHE CBOMCTBA KUCIIOT U

12 OCHOBaHHI B CBETE MPEICTABICHHUI 00 https://m.edsoo.ru/8HH81YVXI
AICKTPOIUTHYCCKON JUCCOIMAITIT
XUMHYECKHE CBONCTBA COJIEH B CBETE

13 MIPEACTABICHUH 00 AJIEKTPOIUTHICCKOM https://m.eds00.ru/ETD5QTS4G
JIACCOIMAIIAN

14 [TonsTHE O TUIpONIHU3E CONEN https://m.edsoo.ru/9JFRAVESW

15 O06o001IeHNEe U cUCTeMaTH3alUs 3HAHUI https://m.edsoo.ru/FEEIZRMBG

16 [TpakTuyeckas padora Ne 1. «Permenue https://m.edsoo.ru/7VXTEHITA
AKCIIEPUMEHTAJILHBIX 3a1a9»
KonTponbhas padora Ne2 o teme

17 «INEKTPOIUTUYECKAS TUCCOIUALMS. https://m.edsoo.ru/9RKLZDNUX
XUMHUYECKUE PEAKIIMU B PACTBOPAX»

18 Obmas XapaKTeprCTHKa TasIOTCHOB. https://m.edsoo0.ru/NNYKYZF12
XUMHYECKHE CBOMCTBA HA IIPUMEPE XJIopa
Xnoposonopoa. ConsHas KMCIIOTa,

19 XUMHUYECKHE CBOMCTBA, MOTYUYEHHE, https://m.edso0.ru/CWVSHCD2M
MIpUMEHEHNE
[TpakTuyeckas padora Ne 2 o Teme

20 «[lomyueHne CONMTHON KUCITOTHI, U3y4eHHE https://m.edsoo.ru/PVEXIYWEG
e€ CBOMCTB»
Brrurcnenus mo ypaBHEHUSIM XUMUYECKUX

21 peaKkuui, eciii OJUH U3 PEareHTOB JaH B https://m.edsoo.ru/4BI5HO70F

N30BITKE



https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/FEEIZRMBG
https://m.edsoo.ru/7VXTFHJT4
https://m.edsoo.ru/9RKLZDNUX
https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/4BI5H070F

22

23

24

OO6mras xapakTeprucTrKa 3J1eMeHTOB VIA-
TPYIIIBI

AnnoTtponHsle MOU(UKALIUU CEPBHI.
Haxoxnenue cepbl U €€ COeTMHEHMI B
npupoje. XMMHUYECKHE CBOMCTBA CEpPhI
CepoBojopoi, ctpoeHne, GU3nIecKue u
XUMHYECKHE CBOMCTBA

https://m.edsoo.ru/VMWKERSEP

https://m.edsoo.ru/CX10EU8SPO

https://m.edsoo.ru/ECGX2B40W

25

Oxcuppl cepbl. CepHas KMCIIO0TA,
¢bu3nUeckre 1 XMMHYECKHE CBOMCTBA,
pUMEHEHUE

https://m.edsoo.ru/ULRFLCHH1

26

27

28

29

30

31

32

Xnumudgeckue PCaKIuu, JICKAIIUC B OCHOBC
MPOMBIIIJICHHOT'O criocoba MOJIYYCHUA

cepHoﬁ KHCIOThL. XUMHUYECKOE 3arpsA3HCHHUC

OKpY>KalOIIEH Cpe/ibl COEUHEHHUSIMU CEPbI

Brruncnenme MaccoBOii 10K BBIXO/1a
MPOJYKTA PEaKIuu

OO6m1ast xapakTepuCTHKA 2JIEMEHTOB V A-
rpynmnsl. A30T, paclipocTpaHeHHE B
npupojie, GU3NIECKUE U XUMUICCKUE
CBOICTBA

AMMUaK, ero (pu3NYecKue U XUMUYECKUE
CBOMCTBA, OJy4YE€HUE U IPUMEHEHHE

[TpakTuyeckas padora Ne 3 o Teme
«Ilony4yeHne aMMuaka, U3y4eHue ero
CBOMCTB»

A3oTHas KuCioTa, e€ puznueckue u
XUMUYECKHE CBOMCTBA

Hcnonb3oBaHnre HUTPATOB U COJIEH

https://m.edsoo.ru/H7FT3NON4

https://m.edsoo.ru/HSJE186WN

https://m.edsoo.ru/WAHRMB976

https://m.edsoo.ru/HZAYE5SF13

https://m.edsoo.ru/JORP64I1FJ

https://m.edsoo.ru/U2DYEDMYE

https://m.edsoo.ru/SHBKCIQCB



https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/CX10EU8PO
https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/ULRFLCHH1
https://m.edsoo.ru/H7FT3NON4
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/J0RP64IFJ
https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/5HBKCIQCB

33

34

35

aMMOHUS B KQU€CTBE MUHEPAIBHBIX
ynoOpeHuit. XuMHUYECKOe 3arps3sHEHHE
OKpYKalolllel cpeibl COEAMHEHUSIMU a30Ta
docdop. Oxcun pochopa (V) u dochopnas
KHCTI0Ta, PU3NYECKUE U XUMUYECKHE
CBOMCTBA, OJIyYCHHE

Hcnons3oBanue ¢pocdaTtoB B KauecTBe
MUHEpaIbHBIX yI0OpEeHHH. 3arps3HeHne
MIPUPOHON cpenbl pochaTamu
VYraepon, pacpocTpaHeHHe B IPUPOAE,
¢du3nveckre U XMMHYECKHE CBOMCTBA

https://m.edso0.ru/GDQJSO3WP

https://m.edsoo.ru/UAZ3HUG5V

https://m.edsoo.ru/DWOM6SUUL

36

37

38

39

40

Oxcuppl yriaepona, ux Gpu3ndeckue u
XUMHUYECKHUE CBOMCTBA. DKOJIOTHYECKUE
IpO0JIEMBI, CBSI3aHHBIE C OKCUJIOM YIJIepoja
(V)

VYronbpHas KUCIOTa U €€ CONu

[IpakTnueckas padbora Ne 4 o Teme
"IlonyyeHue yriieKucioro rasa.
KauecTBenHast peakuus Ha kKapOoHaT-HOH"
[TepBoHauaNbHBIE TOHATHUS 00
OpPraHUYECKUX BEIIECTBaX KakK O
COEMHEHMSIX yIIIepoa

erMHI/Iﬁ H €Tr0 COCAUHCHUA

https://m.eds00.ru/OXQAPGNCF

https://m.edsoo.ru/OHQHDG6IPA

https://m.edsoo.ru/G2HZXQGC8

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

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

41

42

[TpakTnueckas padota Ne 5. Pemenue
AKCIIEPUMEHTANIbHBIX 33/a4 110 TEME
«Baxneine HeMeTaIIbl 1 UX
COCIMHCHHUS

Kontponbnas padota Ne3 no teme

https://m.edsoo.ru/O7ES8DOD7Z

https://m.edsoo.ru/S85J9UGH3



https://m.edsoo.ru/GDQJSO3WP
https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/G2HZXQGC8
https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/O7E8D0D7Z
https://m.edsoo.ru/S85J9UGH3

«Baxuennme HeMeTaJUIbI U UX
COEITUHEHUA»

OO6m1ast XxapaKTepUCTUKA XUMHUECKUX
AJIEMEHTOB — METAJIOB. MeTalTiuecKas

43 https://m.edsoo.ru/XK1GYPCO1
CBSI3b U METATTMYECKAasi KpUCTaNInYecKas
peméTka. @U3nYECKUe CBOMCTBA METAIIOB
XUMHYECKUE CBOMCTBA METAJLIIOB.
44 DNEKTPOXUMHYECKUH Psi/T HAMIPSHKEHU N https://m.edsoo.ru/Z7YRNPAEW
METaJJIOB
OOurre cocoObl MOTYyYeHHUS METAIUIOB.
45 Crass! BHqHCHeHHfI 1O YPapHEHIDIM https://m.eds00.ru/G54GDQI2D
XUMUYCCKUX PEAKIUH, €CIIH OUH U3
pEareHTOB COJIEPIKHUT MPUMECH
46 [TonsiTve 0 KOPPO3UU METAIIIOB https://m.edsoo.ru/4FIGDOWOW
47 [llemouyHble METAIIIbI https://m.edsoo.ru/X1B4BPUW?2
48 Oxcunbl ¥ TUIPOKCUIBI HATPUS U KU https://m.eds00.ru/Q4DX0G3U9
49 H_[enoriHoseMenLHHe METAILIB — KATBIHH 1 https://m.edsoo.ru/REOCDY0K6
MarHum
50 Bakneime coelMHEHUS KATbITUS https://m.edsoo.ru/CJR96CMZA
51 O06001IeHre U CUCTEMAaTU3aIM 3HAHUIA https://m.edsoo.ru/O5PXGG1BE
52 JKécTkoCTh BOJIBI M CTTIOCOOBI €€ yCTpaHEeHHSI https://m.edsoo.ru/WFMBFTTTP
[TpakTryeckas padora Ne 6 o Teme
53 "YKEcTKOCTh BOJBI U METOIBI €€ https://m.edsoo.ru/NFIROKB8J
ycTpaHeHus"
o4 AnoMuHUN https://m.eds00.ru/92J8RD1TV
55 AMGOTCpHEIE CBOTICTBA OKCHA 1 https://m.edsoo.ru/NI5KI10J5
THAPOKCH]IA
56 Kenezo https://m.edsoo.ru/F20NJR5SR



https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/G54GDQI2D
https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/Q4DX0G3U9
https://m.edsoo.ru/REOCDY0K6
https://m.edsoo.ru/CJR96CMZA
https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/WFMBFTTTP
https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/F20NJR5SR

Oxcunpl, THIPOKCUABI U conn kenesa (1) n

57 1 https://m.edsoo.ru/IRTUBLAMP
skenesa (I10)

58 O06001IeHre 1 cucTeMaTH3alusa 3HaHUH 1 https://m.edsoo.ru/NAON6HGKZ
[TpakTuyeckas padora Ne 7. Pemienue

59 JKCIIEPUMEHTAJIBHBIX 3a1a4 10 TEME 1 https://m.eds00.ru/ZN7G0QSMX
«Baxuelne MeTaIbl U UX COSTUHECHUA
Boruricnenus mo ypaBHEHUSIM XUMHYECKUX
peaKLIPIP'I, €CJIn OIUH U3 peaFeHTOB JaH B

60 M30BITKE WU COACPIKUT IPUMECH. 1 https://m.edsoo.ru/AYD2HESIY
BrruncieHust MaccoBO# 1OJIH BEIXOJA
MPOJYKTa peaKInu

61 O0001I€eHNEe U CUCTEMATH3AIMA SHAHUH 1 https://m.eds00.ru/BSTOVTKOP
K 0 Ne4

62 OHIp OHvBHaﬂ paboTa A% O Teme 1 https://m.edso0.ru/703C804GN
«Baxxneiime MeTaaiabl U UX COETUHEHUS)
B N

63 CHICCTEA 1 MATCPHAIILL B HOBCCANCEBHON 1 https://m.eds00.ru/OF132JMTO0
JKU3HU YEJI0BEKA
X .

64 HMITACCKOC SATPASHEHHC OKPYIAIOTICH 1 https://m.eds00.ru/9ANGYEYOI
CpeIbl
P

65 O/ XUMHUH B PELICHHI SKOTOTIHECKIX 1 https://m.eds00.ru/18Q203Y 28
pobem
P I . 0600

66 C3CPBIbI YPOK © ?l cHHe 1 1 https://m.edsoo.ru/DT1BAS5U4
cucremMaTrul3anus 3HaHUU
PezepaHblil ypok. O6001menue u

67 . 1 https://m.eds00.ru/P52TJZNXV
cucremMatrul3anus 3HaHUU
PeseprHbIil ypok. O6001ICHHE T

68 . 1 https://m.edso0.ru/TMK36TJZG
CHCTEMAaTH3aLMs 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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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 06p330BaHl/lﬂ

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,
MOJIEKYJIa, XHMHYECKHI JJIEMEHT, IPOCTOE BEIIECTBO, CIOXKHOE
BEIIECTBO, CMeCh (OIHOpPOTHAs W HEOIHOPOJHAs), BaJECHTHOCTH,
OTHOCHTENIbHAsE aTOMHAas ¥ MOJISKYJSpHas Macca, KOJIWYEeCTBO
BEIIECTBA, MOJIb, MOJISIpPHAs Macca, MaccoBas JOJS XHMHYECKOTO
AIIEMEHTa B COEAWHEHHH, MOJIIPHBIH OOBEM, XMMHUYECKas PEaKIlHs,
KiJaccu(uKausl — peaknuid:  peakuUuu  COCAMHEHHs,  pPeaKkUuu
pa3NOKEHUs,, PEAKIHW 3aMEIIeHHs, peakuuu OoOMeHa, JK30- H
SHIOTEPMHYECKHE DPEaKLUH, TEeIIoBOH 3((EeKT peakiuu, pacTBOp,
MaccoBasi I0JIs BenlecTBa (POLCHTHAs KOHIIEHTPAIus) B pacTBOpe
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKHUX TOHATHH H
NPUMEHSTh 3T MOHATHUS MPU ONMUCAHUY BEILECTB U UX MPEBpaLICHUN
UCMOJIb30BaTh XMMUYECKYI0 CHUMBOJHUKY JJsI COCTaBJIeHUS (opMys
BEILECTB M YPAaBHEHUI XMMUYECKUX PEaKIHi

pacKpbIBaTh CMBICT  3aKOHOB  COXPAaHEHHMS MAacChl  BEIIECTB,
MOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIDHOTO —YY€HHs, 3aKOHa
ABoraapo

ONPENENIATh  BAJIEHTHOCTh aTOMOB  DJJEMEHTOB B  OMHApHBIX
COETMHEHUSIX

KJaccu(uIUpoOBaTh XMUMHUYECKHE pEakuuu (10 YUCIy M COCTaBy
YYaCTBYIOIIMX B PEAKIIUH BEUIECTB, TI0 TETIIOBOMY P QEKTY)
BBIUUCIIATh OTHOCUTEIBHYIO MOJEKYISPHYIO W MOJIIPHYIO MAacchl

BEILIECTB




1.8

1.9

1.10

2.1

2.2

2.3

2.4

BBIYHCIISATH MAcCCOBYIO JIONIFO XMMHYECKOTO JJIEMEHTa Mo (opmyiie

COEIMHEHHS,
BBIYUCIISITH MAaCCOBYIO JIOJTIO BEIIIECTBA B paCTBOPE

MPUMEHATh €CTECTBEHHOHAY4YHbIE METObl MO3HAaHUs — HaOI0eHueE,
U3MEpPEHUE,  MOJEIMPOBAHME,  OKCIEPUMEHT  (pealbHBIl U
MBICJICHHBIN )

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

OINPEAEIATh IPHUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KIIAcCy
COEMHEHMH 10 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 3aBUCHUMOCTH OT HX
Ka4€CTBCHHOI'0O COCTaBa, BO3MOXXHOCTHU IMPOTCKAHUA XHUMHUYCCKUX

HpeBpaH_ICHI/Iﬁ B PAa3JIMYHBIX YCIIOBUAX

ClIefoBaTh IPaBWJIaM IOJb30BAaHUS XUMHYECKOHW MOCYyIOHM U
71a00paTOpHBIM 000pPYIOBaHMEM, a TaKKe MpaBWiaM OOpalleHus ¢
BELIECTBAMM B COOTBETCTBUU C HHCTPYKLUSMHU [0 BBIIIOJIHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB IO IMOJYYEHHUIO M COOMpPaHUIO
ra3oo0pa3HbIX BeLIECTB (BOJAOPOJa M KHUCIOPOJa), MPUTOTOBICHUIO
pacTBOpOB € ONPEACIEHHON MacCOBOM JOJIEM PacTBOPEHHOrO
BELIECTBA, INIAHUPOBATh U NIPOBOJUTH XUMUUECKNE SKCIIEPUMEHTBHI 110
pacrlo3HABaHUIO PpPACTBOPOB WIEJIOYEd W KHUCIOT C IIOMOIIBIO
MH/IUKAaTOpPOB (JIAKMYC, (heHOIPTaNCHH, METUIOPAHK U APYTHUE)
IIPOBOAMTD PACUETHI 110 YPABHEHUIO XUMUYECKON peaKuu

ITo Teme: «llepmommueckuii 3akoH u Ilepuonmueckas cucrema
xumudeckux oanemeHtoB JI. M. MengeneeBa. CtpoeHHe aTOMOB.
Xumuueckas cBsi3b. OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUN
pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKMX IOHATUMH: SAPO aTroma,
ANIEKTPOHHBIM CJIOM aToMa, aToOMHas opOuTaidb, paguyc aroma,

XUMHUYCCKAad CBA3b, IOJIKIpHAA W HCIOJISIpHAss KOBAJICHTHAS CBA3b,



3.2

3.3

3.4

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

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

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

«MaJiple» U «OOJIBIIHEY nepruoabl

packpbeiBath cmblcn Ilepuoguyeckoro 3axkona J[.M. Menneneesa:
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
MenpeneeBa» ¢ YHCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB
XUMHYECKUX DJJIEMEHTOB (COCTaB W 3apsii sapa, oOIee YHciIo

AJIEKTPOHOB U PACIIpPEICTICHUE UX M0 JIEKTPOHHBIM CIIOSIM)

OIpeaciATh CTCIICHb OKHCJICHUA OJICMCHTOB B 6I/IHapHI>IX

COCANHCHUAX

OTpe/eNsATh BHUJ XMMHYECKON CBS3U (KOBaJeHTHAas W 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, OKHCITUTEIb,
BOCCTAHOBHTEIIb, OKHCICHHE ¥ BOCCTAHOBJICHHE, aJUIOTPOITHS,
aMQOTepHOCTh,  XUMHYECKash  CBs3b  (KOBAJICHTHAas, WOHHas,

MeTaJIJII/I‘-IeCKaH), KpUCTaJJIN4CCKasa peméTKa, CIlNIaBbl, CKOPOCTb



1.2

1.3

1.4

1.5

2.1

2.2

2.3

2.4

2.5

XUMHUYECKON peakiuu

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHYCCKUX MMOHATUH H

MMPUMCHSATH OTU MMOHATHS ITPU OMMMCAHUHN BCHICCTB U UX npeBpameHI/Iﬁ

COCTABJISATh YPABHEHUS DSJIEKTPOJUTHUYECKONW JUCCOLMALMM KHCIOT,
LIEJIOYEH M COJIEH, IOJIHBIE M COKpAILEHHBIE YPaBHEHUs DPEaKLUU

HOHHOIr0 0OMeHa

PaCKpBIBATh CYIIHOCTH OKHCIIMTCIBbHO-BOCCTAHOBUTCIBHBIX peaKuHﬁ

MOCPEACTBOM COCTaBIIEHUS DJIEKTPOHHOTO OajaHca dTUX peakiuit
MIPOBOAMTD PACUETHI 10 YPABHEHUIO XUMUYECKOM PeaKiuu

Ilo temam: «Hemeramnel M UX coeauHEHHUsS» U «MeTamapl U HX

COCAMHCHMUS)

XapaKTepu30BaTh (ONMUCHIBATH) OOIIUE U CTICHU(PHUECKUE XUMUIECKNE
CBOWCTBA HPOCTBIX M CIJIOKHBIX BEIIECTB, MOJATBEP:KJIas OMHMCAHHE
IIpUMEpPaMHU MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUM COOTBETCTBYIOIIUX

XHUMHUYCCKUX peaKLII/Iﬁ

COCTAaBJISITh YPABHCHUA pCaKHHﬁ, NMOATBCPIKAAOIUX CYHICCTBOBAHUC

TCHETHYSCKOM CBA3U MCXKAY BCUICCTBAMU PA3JIMYHBIX KJIIACCOB

MMPOrHO3UPOBATH CBOIiCTBa BCIHICCTB B 3aBUCUMOCTH OT UX CTPOCHMU,
BO3MOXHOCTH IMPOTCKAHUA XUMHUUYCCKHUX HpeBpaHIGHHfI B Pa3JIMYHBIX

YCIIOBHSIX

cJIeaoBaTh IpaBujiaM II0JIb30BaHUA XHUMHYECKOU HOCYI[OI>'I )41
nabopaTOpHBIM O00OPYJIOBAaHWEM, a TAKXKe IMpaBWIaM OOpaIIeHHs C
BEIIECTBAMH B COOTBETCTBUU C HWHCTPYKIUSMHU IO BBIIOJIHEHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIIBITOB IO IMOJYUYCHHUIO H C06I/IpaHI/IIO

Fa3006pa3HLIX BCIICCTB (aMMI/IaKa H YTJICKUCIIOIO T a3a)

NPOBOJIUTHh PEaKIHH, MNOATBEPKIAIONINE KadeCTBEHHBIH COCTaB
Pa3IMYHBIX BELIECTB: pACIO3HABATH OINBITHBIM MYTEM XJIOPHUJ-,
Opomuza, womua, kapbonar, ¢ocdar, cumukar, cynabdar,
THIPOKCUIMOHBI, KaTHOHBl aMMOHHS, MOHBI HM3YYCHHBIX METAJUIOB,

MNPUCYTCTBYIOIINEC B BOOAHBIX paCTBOpPAX HCOPIraHNUYCCKUX BCIICCTB

3.1

3.2

ITo Teme: «XuMuUsS U OKpYKarOILAst Cpeaay

pPaCKpbIiBaTb  CMBICJI  OCHOBHBIX XHMMHYCCKUX MMOHSTHI: HI[K

BCIICCTBA, KOPPO3UA METAJIIIOB

MNPUMCHATH OCHOBHBIC OIICpalun MBICITUTEIbHOM JACATCIIBHOCTH —



aHalM3 W CHUHTE3, CpaBHEHHE, OO0O0OIIeHHWe, CHCTeMaTU3aInIo,
BBISIBIICHHEC TPUYMHHO-CIICACTBEHHBIX CBSI3€H — I HM3YyYEHHUS
CBOf/'ICTB BCIIECCTB U XHUMHUUYCCKUX peaKL{Hﬁ; eCTeCTBeHHOHay‘-IHBIC
METO/bl TO3HAHUS — HAOJIOJACHUE, W3MEPEHHUE, MOJCITUPOBAHNUE,

AKCIIEPUMEHT (peajbHbI U MBICJICHHbIN)



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 KM3HU 4elOBEKa. XHUMHS B CUCTEME HayK.
Tena u BemiecTBa. PuU3MUECKUE CBONCTBA BEMIECTB. ATpEraTHOE COCTOSHUE

BEILIECTB

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

paszeleHust cMecen

ATOMBI M MOJICKYIJIBI. Xumuueckue d3aeMeHThl. CHMBOJIBI  XMMHYECKHX

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 XUMUYECKOTO 2JIEMEHTA

B COCAVMHECHUU
KonnuectBo BemectBa. Moisib. MonsipHas macca. B3aumocBsi3p KoJIM4ecTBa,
Macchl M 4YHMCIAa CTPYKTYPHBIX €IWHUI] BemiecTBa. Pacu€rel mo Qopmynam

XUMHWYCCKHUX COCI[I/IHGHI/Iﬁ

1.6

1.7

PusnuecKkue U XUMUYECKUE SABJICHUSA. XUMUYECKass PEakUus U €€ IMPU3HAKHU.
3aKOH COXpaHEHHUs Macchl 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 mnpuéMamMu oOpamieHuss ¢ Ja00paTOPHBIM
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
XUMHYECKHX  (TOpeHHe  CBEYM, NPOKAIMBAHWE  MEIHOW  MPOBOJIOKH,
B3aMMOJICIICTBHE MeJla C KHUCJIOTOW) sBJIGHUHM, HAOMIOJEHUWE U ONMCAHUE
NPU3HAKOB TMPOTEKAHWsS XUMUYECKUX peaknuid (pa3joxeHue caxapa,
B3aUMOJICHICTBUE CEpHOM KHCIOTBI C XJOpHJIOM Oapusi, pa3ioXKeHue
runpokcuya Meau(Il) mpu HarpeBaHuu, B3aMMOJEHCTBHE K€J€3a C PACTBOPOM

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



2.1

2.2

2.3

2.4

¢uipTpOBaHMe, BBHIApUBAHKE, TUCTHUIALMUS, XpoMartorpadus), NpoBeneHHUE
OUYHCTKH [TOBApEHHOM COJIM, HAOIO/IEHHE U ONMCAHHUE PE3YJIbTATOB IIPOBEAECHUS
OMbITa, WUIFOCTPUPYIOLLETO 3aKOH COXPAHEHMsI MAacChl, CO3JIaHUE 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). Oxcuzabl. [Ipumenenue kuciopona. CrocoOb
MOJY4YEeHUs1 KHUCIopoJa B Ja0OpaTOpHMM M HPOMBIIIIEHHOCTH. KpyroBopoT
Kucinopoaa B npupoae. O30H — aoTponHas MoAuGUKaILMs KHCI0poaa
TennoBoii 3G HeKT XUMUYECKON peaKIny, TEPMOXUMUIECKUE YPABHEHHS, IK30-
U DHJI0TEpMUYECKHE peakiuu. TOomImBo: yroib U MeTaH. 3arps3HeHue BO3/1yXa,
yCHJIEHUE TApHUKOBOTO 3P QeKTa, pa3pylIeHHEe 030HOBOIO €05

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

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
BOJBl B TMpUpOjE. 3arpsA3HEHUE TPUPOAHBIX BOA. OXpaHa U OUYHMCTKA
MIPUPOJHBIX BOJ

Knaccudukanus neopranmueckux coeauHeHnid. Oxcuapl. Knaccuduxarus
OKCHJIOB: cojeoOpa3yromue (OCHOBHBIE, KHCIOTHBIE, aMQOTEepHbIC) W
HeconeoOpazyomue. Homenknarypa okxcuaoB. Duznyeckue U XHUMHUYECKUE

CBOMCTBa OKCUAOB. [TonyueHne okcuoB

OcnoBanus. Knaccudukanuss OcHOBaHMHA: MIETOYM M HEPACTBOPUMBIE
ocHoBaHMs. HoMeHkatypa ocHOBaHMil. PU3NYECKUE U XUMUYECKHE CBOWMCTBA
ocHoBaHui. [lonyueHne ocHOBaHUM

Kucnotsl. Knaccudpukanust kucinor. Homenknatypa kucinor. OusnMueckue u
XHMHYECKHE CBOMCTBa KHCIOT. Psam aktuBHoctm MetammoB H.H. Bbekerora.

ITomy4yenue kuciaor

Comu. Homenknarypa conei. @usznyeckue M XMMHUECKHUE CBOMCTBA COJEH.

ITonyuyenue conei



2.10

2.11

3.1

3.2

3.3

I'eneTnyeckas CBSI3b MCKAY KiIaCCaMU HCOPIraHUYICCKUX COCIII/IHCHI/Iﬁ

XVWMUYECKUH  DKCIEPUMEHT: KAa4eCTBEHHOE OIpPENEICHUE  COAEp KAHMS
KHCJIOpOJla B BO3/AYyXe, IMOJIydeHHE, cOOMpaHue, pacro3HaBaHUE U U3YyUEHUE
CBOICTB KHCJIOpOJa, HAOII0JeHHE B3aUMO/IECHUCTBUS BEILIECTB C KUCIOPOAOM U
YCIIOBUSI BOBHUKHOBEHUS M MPEKpallleHus: TopeHus (moxkapa), 03HaKOMIICHUE C
o0pa3llaMi OKCHJOB M ONHCAaHHE WX CBOMCTB, MOJy4YeHHE, COOMpaHHE,
pacro3HaBaHME W H3Y4YeHHE CBOMCTB BOjaOpoa (FOpeHHe), B3auMOeiCcTBHE
Bogopoaa ¢ okcuaoMm meau(Il) (Bo3aMOXKHO HUCTIOIB30BAHUE BHIEOMATEPUATIOB),
HaOmoeHne oOpa3loB BELIECTB KOJIMYECTBOM | MOjb, HCCIIEOBaHUE
OCOOEHHOCTEHl pacTBOPEHHUs BELIECTB C PA3IMYHOW  PacCTBOPUMOCTHIO,
[IPUTOTOBJIEHUE PACTBOPOB C OMPEIEIEHHON MAacCOBOM JOJEH pacTBOPEHHOTO
BEILIECTBA, B3aMMOJIEUCTBHE BOJbl C MeTalUIaMU (HaTpUEM U KaJbIUEM)
(BO3MOXKHO HCIOJb30BAaHUE BUICOMATEPHANIOB), OIpEIEJICHHE PacTBOPOB
KACJIOT M WIeJoYeil ¢ IMOMOIIBI0 HHIMKATOPOB, MCCIEJOBAHUE OOpa3LOB
HEOPraHMYECKUX BEIIECTB pA3IUYHBIX KJIacCcoB, HAOIIOJEHUE W3MEHEHUS
OKpaCKM HHJMKAaTOpPOB B pacTBOpPAaX KHCIOT M IIEIOYEH, H3ydeHue
B3aumozeiicTBus okcuga Menau(Il) ¢ pacTBopom cepHON KHUCIOTBI, KUCIOT C
MeETaJUIaMM, PEaKUN HEUTpaIU3allii, [I0JIy4YEeHUE HEPACTBOPUMBIX OCHOBAHUH,
BBITECHEHUE OJIHOIO MeTajula JpPYrMM M3 pacTBopa COJM, pelIeHue
AKCIEPUMEHTANIbHBIX 3a/1ady Mo TeMe «BaxHelmnme Kiacchl HEOPTraHUYECKUX

COCIUHEHUIN

ITepuoanueckuii 3akoH u [leproanueckasi cCUCTEMa XUMHUYECKUX SJIEMEHTOB
JA.N. MenaeneeBa. Ctpoenue aToMoB. XUMU4ecKas CBsi3b. OKUCIUTENbHO-

BOCCTAaHOBUTCIIBHBIC PCAKIINN

HepBI)Ie IIOIIBITKHU KJ'IaCCI/I(bI/IKaIII/II/I XUMHAYECKHX »diieMeHToB. IloHsarme o
TPYyNIax CXOJIHBIX AJIEMEHTOB (IEIOYHBIC U MIEJIOYHO3EMEITbHBIC METaJlIbI,
rajJjioreHbl, WHEPTHBIC Ta3bl). DJEMEHTHI, KOTOphIE 00pa3yroT amdpOTepHBIS

OKCHUABI U TUAPOKCHIbL

ITepuoanueckuii 3akoH. [lepuoanueckas cucteMa XUMUYECKUX 3J1eMeHTOB J[. 1.
Menneneesa. Kopotkonepunognas u JUIMHHOTIEpHOAHAS (bopMbI
Ilepuonnueckorr cucreMbl xumuyeckux dieMmeHroB JI.MI. Menneneesa.
Ilepuoapr m rpynmnbl. PUMYECKUH CMBICT MOPSIKOBOTO HOMEpa, HOMEPOB

nepruoaa v rpymuribl 3JICMCHTA

Crtpoenue atomoB. CoctaB aToMHbIX snep. M3otombl. Dnekrponsl. CTpoeHHe

DIIEKTPOHHBIX 000JI0OYEeK aToMOB TepBbIX 20 XUMHYECKHX DIIEMEHTOB



3.4

Ilepuonnueckont cucremsl .M. MenneneeBa. XapakTepUCTHKAa XUMUYECKOTO

AJIeMEeHTa Mo ero nosoxenuto B [lepuoanueckoii cucreme [I.11. Mennaeneena

3aKOHOMEPHOCTH HW3MEHEHUsl paanyca aTOMOB XHUMHUYECKHX DJJIEMEHTOB,
METAUINYECKUX W HEMETAUIMYECKUX CBOWMCTB MO TpyNIamM H NEPUOAaM.
3nauenue [lepuoanueckoro 3akoHa u lleproguyeckoil cCUCTEMBI XUMUYECKUX
AJIEMEHTOB JUIsl pa3BUTHA Hayku W npaktuku. .M. MeHneneeB — y4€HbI U

TpaXXJaHUH

3.5

Xumudeckass CBsi3b. KoBalieHTHas (TMOJsipHAsT ©W  HEMOJISIPHAsi)  CBS3b.

QHGKTpOOTpI/IHaTCHLHOCTB XHUMHUYECKHUX 3IE€MEHTOB. FloHHas CBA3b

3.6

Crenenp okucieHus. OKHCINTECIFHOBOCCTAHOBUTCIIHHEIC pCaKknuu. Hpoueccm

OKHCJICHHS B BOcCTaHOBICHUA. OKHUCINTEIN U BOCCTAHOBUTEIIN

3.7

9 KVIIACC

Kon

XVUMUYECKUH JKCHEPUMEHT: H3Yy4eHHE O0O0pa3lloB BELIECTB METAIJIOB H
HEMETAJUIOB, B3aUMOJCUCTBUE TUAPOKCHAA LUHKA C PAacTBOPAMU KHUCIOT U
LIeJI0YEH, MPOBEIECHNUE ONBITOB, WIUIFOCTPUPYIOIIUX IPUMEPHI OKHUCIUTEIBHO-

BOCCTAHOBUTENBHBIX peaKluil (TOpEHUE, pEaKLUU Pa3yIoKEeHUs, COETUHEHUS)

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

BemecTBo 1 XuMuueckas pcaKknus. HOBTOpCHI/Ie

11

1.2

13

Ilepnonnueckuii 3akoH. [leproaudeckas cucrema XuMU4eCKux anemeHToB J[.1.
MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHH CBOWCTB
XUMUYECKUX BJEMEHTOB TMEpPBbIX TPEX NEPUOJOB, Kalldsd, KajdbLUsi H UX
COEIMHEHUII B COOTBETCTBUU C IMOJOKEHUEM 3JIeMEHTOB B llepmoamyeckoii

CUCTCMC U CTPOCHUCM UX aTOMOB

CrpoeHue BemiecTBa: BUAbl XHUMHYECKON CBs3U. THUMBI KPUCTAIMUYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUMA KPUCTATUIMYECKON PEIIETKU
U BHJIa XUMUYecKol cBsizu. Kimaccudukanusi 1 HOMEHKIATypa HEOPTaHUYECKUX
BeIIeCTB (MEXIyHApOAHAs M TPUBHAIIbHAS). XUMHUYECKHE CBOMCTBA BEIIECTB,
OTHOCAILIMXCA K pPa3iMyHbIM KJacCaM HEOPraHWYECKUX COCIMHEHUU,

TE€HETHUYECKas CBSI3b HEOPTAHMUECKUX BEIIECTB
Knaccudukanus XuMU4ecKiX peakluid 1Mo pa3inyHbIM IpU3HaKaM (10 YHCITy U
COCTaBy YyYacCTBYIONIMX B pEaKIMU BEIIECTB, MO TEIUIOBOMY d(ddexTy, 1o

M3MCHEHHIO CTEIICHEH OKHCICHHMS XUMHUUYECKHX 9JICMCHTOB, IIO O6paTI/IMOCTI/I,



14

1.5

1.6

1.7

2.1

[0 YYacTUIO KaTajau3aTopa). OK30- M  OJHIOTEPMHUYECKHE PEAKLUH,

TePMOXUMHUYECKHE ypaBHEeHUA. [loHATHE O CKOPOCTH XUMHUYECKOI peakiuu

[TonsiTue 00 0OpaTUMBIX M HEOOpPATHUMBIX XUMHUECKHX peakuusax. [lonstue o
TOMOT€HHBIX M T€TepOreHHbIX peakiusax. [loHsTre o XuMn4eckoM paBHOBECHHU.
@DakTopbl, BIUAIOLIME HAa CKOPOCTh XMMHMYECKOW pPEaKUUU U IOJIOKEHHE

XUMHUYCCKOT'O paBHOBECCUA

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE  pEaKLuHy, AIIEKTPOHHBIN OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHON  peakuuu. CocTaBiieHHE  ypaBHEHH
OKHUCJINTEIbHO-BOCCTAHOBUTENIBHBIX PEaKUUH C MCIOJIb30BAaHUEM METOAA

QJICKTPOHHOI'O OanaHca

Teopust 3JIEKTPOJIUTUYECKON AUCCONMUALIMHU. DJICKTPOJUTHI U HEIJIEKTPOJIMUTHI.
Karnonsl, aHMOHBI. MeXaHU3M AUCCOLMAIUK BEIIECTB C Pa3IMYHBIMU BUAAMU
xumuueckoi cBsizu. Crenenb auccounanuu. CUIbHBIE U Clla0ble 3JIEKTPOJIUTHI.
Peakiun MOHHOTO OOMEHa. YCJIOBUS NPOTEKAHUS PEaKLUUi HOHHOro oOMeHa,
MIOJIHBIE W COKpall€HHbIE HMOHHBIE YypaBHEHMs peakiui. CBOWCTBa KHUCIOT,
OCHOBaHMH W COJlel B CBeTe TNPEACTAaBICHUNH 00 3IEKTPOTUTHUYECKON

nuccounanuu. KauectBeHHble peakiiny Ha MOHBI. [loHsATHE O THApPOIK3E coleit

XUMH4YeCKni OKCIICPUMCHT: O3HAKOMIJICHHEC C MOJACISAMU KPUCTATIIHMYCCKUX
pPEmETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB M HEMETaUIoB (rpadura u
ajgMasa), CIIOKHBIX BEIIECTB (XJOpUIa HATpHsl); UCCIEJOBAaHUE 3aBHCHMOCTH
CKOPOCTH XHWMHYECKOW peaklud OT BO3JACUCTBUS pPa3IHYHBIX (DAKTOPOB;
UCCIIC/IOBAaHUE  AJIEKTPOMIPOBOTHOCTH  PacTBOPOB  BEIIECTB,  Mpoliecca
JTUCCOLMAIIMU  KHUCTIOT, IIeno4eid ©u  colieil  (BO3MOXKHO HCHOJb30BaHUE
BHUJICOMATEPHAJIOB); TMPOBEJICHUE OMNBITOB, WUIIOCTPUPYIOIINX MPU3HAKA
NPOTEKAHUs PEaKIii HOHHOTO oOMeHa (00pa3oBaHKE OCajiKa, BHIJCICHHE rasa,
0o0pa3oBaHUE BOJBI); OMBITOB, HIUTFOCTPHPYIONUX HPUMEPHI OKHUCIHTEIBHO-
BOCCTAHOBUTEJIBHBIX PEaKIUil (TOpeHue, peakiy pa3iioKeHUs, COeINHEHUS);
pacro3HaBaHHE HEOPTaHUICCKUX BEIIECTB C TIOMOIIBIO KAYECTBCHHBIX PEAKITHIMA

Ha UOHBI; pCHICHUC SKCIICPUMCHTAJIBHBIX 3a1a4
HemeTamie! 1 ux COCIMHCHUA

OOmast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTpPOEHHs AaTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u pu3nyeckre CBONCTBA MPOCTBIX
BEUIECTB — TaJlOTEHOB. XHMHUYECKME CBOICTBA Ha IpUMEpe XJopa
(B3auMoJIeliCTBHME C MeTajlylaMM, HEMETa/llaMH, IleJoyaMu). XJIOPOBOJIOPOA.

Congnas KHCJIOTAa, XUMHUYCCKHUC CBOﬁCTBa, IIOJIY4YCHUEC, IPUMCHCHUC. I[eﬁCTBHe



2.2

2.3

2.4

XJIOpa M XJOPOBOJOPOJA HA OPraHU3M 4YeJoBeKa. BakHeWIne XJIopHuabl U UX

HaxO0XXJIEHHE B TIPUPOJIC

Ob6mass xapaktepuctuka 31eMeHToB VIA-rpynmbel. OcoOE€HHOCTH CTPOECHHS
aTOMOB, XapakTepHble cTeneHu okucieHus. CtpoeHue u (pu3nuecKkue cBoCTBa
IOPOCTBIX BEIIECTB — KHCIOpPOAa U Cepbl. AJUIOTPOIHBbIE MOJU(PHUKALUU
KHUCIIOpoJia U cepbl. XUMHUYECKHE CBoOilcTBa cepbl. CepoBOJIOpOA, CTPOEHUE,
¢u3nueckue M XUMHYecKHe CBOMCTBA. OKCHIBI cepbl KaK IpeACTaBUTEIN
KUCJIOTHBIX OKcHJ0B. CepHas KUCIIOTa, (PU3UYECKUE M XMMHUYECKHE CBOMCTBA
(o0mme Kak MpeacTaBUTENs Kilacca KUCIOT W crenuduueckue). XuMHUIECKUe
peaxkiuy, JeKallie B OCHOBE MPOMBILIUIEHHOIO Crocoba IMOJIy4eHUs CEpHOU
kucaotThl. [Ipumenenune. Conm cepHON KHCIOTHI, KayeCTBCHHAs pPEaklMs Ha
cynbdar-uoH. Haxoxnenue cepbl U €€ COeIMHEHUH B MpHUpoJe. XUMHUYECKOE
3arpsi3HEHUE OKpY’Kalolleld cpellbl COSAMHEHUSMM cepbl (KMCIOTHBIE IOXH,

3arpsi3HEHUE BO3/AyXa U BOJOEMOB), CIOCOOBI €T0 MPeA0TBPAIICHHUS

OO6miass xapakTepuctuka 3j1eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOECHHUS
aTOMOB, XapaKTEPHBIE CTEIIEHN OKUCIICHUA. A30T, paCIIPOCTPaHEHUE B IIPUPO/IE,
¢u3nueckrue U XuMuueckue coiictea. Kpyrosopot a3ora B npupojae. AMMUaKk,
ero (u3nM4eckue M XMMHUYECKHE CBOMICTBA, IojydyeHHe W npumeHeHue. Coun
aMMOHUS, HX (u3nyeckue MW XHMHUYECKHE CBOICTBA, IpHMEHEHHE.
KauecTBeHHast peaknusi Ha HOHBI aMMOHHS. A30THas KHUCJIOTA, €€ MOJyYEeHHUeE,
¢u3uueckue M XHMMHUYECKHE CBOWcTBa (0OIIME Kak TMpeNCTaBUTENs Kiacca
KUCIOT U crneun¢udeckue). Vcnonap3oBaHue HUTPATOB M COJIEH aMMOHHUS B
Ka4eCTBE MHUHEPAJBbHBIX yJ0OpeHuil. XMMHUYECKOe 3arps3HEHHE OKpY Karomien
Cpellbl COETUHEHUSMH a30Ta (KUCIOTHBIE JOXAH, 3arps3HEHNUE BO3/1yXa, MOYBBI

1 BOJIOEMOB)

®ocdop, amtorponHsie Monudukanuu (ocdopa, huzndeckre U XUMUYECKHE
cBorictBa. Oxcupg ¢ochopa(V) u dochopnas kucmora, GuU3MIECKHE U
XUMHUYECKHE CBOWCTBa, monydeHue. Mcmomnp3oBanume (ocharoB B KauecTBe

MUHEPAJIbHBIX YI00OpEeHUN

2.5

OOmas xapaktepuctuka 31eMeHTOB [VA-rpynmbel. OcoOOEHHOCTH CTPOCHHUS
aTOMOB, XapakTepHbIE CTENEHM OKUCICHHA. YTIEPOA, aIOTPOIIHBIE
Moau(UKAIMK, PAaCHPOCTPAHEHHWE B MPUPOAE, (U3MUECKHE M XUMHUYECKHUe
cBoiicTBa. Azncop6uus. Kpyrosopor yriepona B mpupoze. OKCHIIBI yriiepoaa,
nux (1)I/ISI/IT-I€CKI/I€ U XUMHUYCCKUC CBOﬁCTBa, I[€I>'ICTBH€ Ha JXHUBBIC OpPraHU3MBbI,

MOJIYYCHHUEC U IPUMCHCHHUC. DKOJIOTUYECKHE HpO6JICMLI, CBsA3aHHBIC C OKCHJIOM




yraepona(lV); rumore3a Tm00anbHOTO TMOTEIUICHUS KIWMAaTa; MapHUKOBBIN
abpdexr. VrompHas kuciota W €€ coid, WX (U3HMYECKHE U XUMHUYECCKHE
CBOICTBa, MOJy4YeHHE U NpUMeHeHue. KauecTBeHHas peakuus Ha KapOoOHAT-
noHbl. VMcnonp3oBanue kapOOHATOB B OBITY, MEIUILIMHE, TMPOMBIIUICHHOCTH U

CEJILCKOM XO3AHCTBE

2.6

2.7

[lepBoHayasibHbIE MOHATHS 00 OPraHMYECKUX BELIECTBaX KaK O COEIMHEHUSX
yriaepoaa (MeTaH, 3TaH, STWIEH, alleTUJIEH, 3TaHOJ, JIMIEPHH, YKCYCHas
kucinota). Ux cocraB M xumuueckoe crpoenue. llonstue o Ouonormuecku
BaXHBIX BEILECTBAaX: XHMpax, OelIKax, yrieBoJaXx — U HX pPOJU B KHU3HHU
yesoBeka. MarepuanbHOE €IMHCTBO OpPraHMYECKUX W HEOPraHMYeCKHUX

COECIUHEHUN

Kpemuwmii, ero ¢wusmyeckne W XMMHYECKHE CBOWCTBA, TMOJy4YCHHE U
npumenenne. CoenuHeHus: KpeMHus B mpupoze. OOmme mpencraBieHus 00
okcune kpemuusA(IV) u kpemuueBoii kucinote. CHIMKATBI, UX UCIIOIH30BAHHUE B
OBITY, MEAUIIMHE, TPOMBIIUICHHOCTU. BaxkHele cTpouTeabHble MaTepHabL:
KepaMHKa, CTEKJIO, IIeMEHT, OeToH, >kene300eToH. [IpoGmembl Oe3omacHOro

HCIIOJIb30BaHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCG,Z[HCBHOﬁ KHU3HHU

2.8

XUMHUUECKUH HKCHEPUMEHT: HM3y4eHHE 0O0pa3l0B HEOPraHMYECKHX BEIIECTB,
CBOMCTB COJISTHOM KHUCIJIOTBI; IIPOBEJICHUE KaueCTBEHHBIX PEaKUMWA Ha XJIOPHUJ-
HMOHbl M HAOJIOJCHHE NPU3HAKOB HUX IPOTEKaHMS; OIBITHI, OTPAXKAIOIIUE
¢u3nueckue U XUMUYECKHUE CBOMCTBA T'aJIOT€HOB U UX COEAMHEHHH (BO3MOXKHO
UCIIOJIb30BaHUE BHCOMATEPUAIIOB); O3HAKOMJICHHE C O0paslamMH XJIOPUIOB
(ramoreHuIOB); O3HAKOMJIGHHE C oOOpa3laMu cepbl M €€ COCAMHCHHUSIMU
(BO3MOXXHO  MCIIOJIb30BaHME BHJEOMAaTEepHalioB); HAOIMIOJEHHE Tpoliecca
oOyrauBaHuUsl caxapa IMoJ JEHCTBUEM KOHIEHTPUPOBAHHOM CEPHON KHCIIOTBHI;
U3yueHHE XUMHUYECKHUX CBOMCTB pa30aBlIeHHOW CEPHOM KHCIOTHI, MPOBEICHUE
KayeCTBEHHOM peakuud Ha Ccynb(ar-uoH M HAOMIOJEHHWE TIpu3HaKa e€
NPOTEKAHMUS; O3HAKOMIICHHE C (PM3UUECKUMHU CBOMCTBAMH a30Ta, hocdopa u ux
COEIMHEHUI (BO3MOXKHO HCIIOJIb30BAHME BHJIEOMAaTEpUaloOB), oOpa3LamMmu
a30THBIX U (ochHOpPHBIX YAOOpEHUH; MoIydYeHue, coOOMpaHue, paclio3HaBaHUE U
W3Y4YECHHE CBOMICTB aMMMAaKa; IPOBEACHHE KAUECTBEHHBIX pEaKIMi Ha HOH
aMMOHUST W (ochaT-uOH U U3yUEHHE TPU3HAKOB HUX MPOTEKaHU,
B3aUMOJICCTBUE KOHIICHTPUPOBAHHOM a30THOM KHCIIOTHI C MEIbIO (BO3MOXHO
WCIIOJIb30BAaHUE BUJEOMATEPHUATIOB); HM3YyUYEHHUE MOJENEH KPHUCTANINYECKUX
peméTok anmasa, rpadura, QyuiepeHa; O03HAaKOMJIEHHE C IPOLIECCOM

aﬂcop6u1/m paCTBOpéHHHX BCIICCTB aKTHUBHUPOBAHHBIM yTJ'IéM 151 yCTpOfICTBOM



NPOTHBOTa3a; IMOJy4YeHHE, cOOMpaHHMe, paclo3HaBaHWE M HM3y4YCHHE CBOICTB
VIJEKUCIIOro rasa; IpOBeIeHHE KayeCTBEHHBIX peakluid Ha KapOoHaT- u
CHWJIMKAaT-HOHbl ¥ M3yYEHUE IPU3HAKOB HX IPOTEKAHUS; O3HAKOMIIEHUE C
NPOAYKIMEN CHIMKATHOM NPOMBIIUIEHHOCTH; PEUIEHHE 3KCIEPUMEHTAJIbHBIX

3a7a4 110 TeMe « Ba)KHeHlIe HeMeTaUIbl U UX COETUHEHUS

3.1

3.2

3.3

Mertamisl 1 UX COCIUHCHUA

OO011ast XapaKTepUCTUKAa XMMUYECKHX AJIEMEHTOB — METAJJIOB HA OCHOBAaHUH MX
nosnoxkenuss B Ilepuonnueckoin cucrtemMe XuMmuueckux dnemeHToB J[.H.
Menneneesa u crpoeHnst aToMoB. CTpoeHue MeTauioB. Metamnueckas cBA3b U
METAJJIMYECKasi ~ KpUCTaJUIM4ecKass pemerka. OJIEKTPOXUMHUYECKMH  psif

HaIpsKEHUH METAILIOB

dusnuecKkue ¥ XUMHUYECKUE CBOMCTBAa MeTaysioB. OOIMe crocoObl MOTy4eHUs
MeTaysioB. [ToHsTHE O KOPPO3UU METAJUIOB, OCHOBHBIE CIIOCOOBI 3alllUThl UX OT
Koppo3uu. CruiaBsl (CTallb, YyTyH, AIOPATIOMUHUI, OpOH3a) U UX IPUMEHEHHE B

6BITy H IIPOMBIIIIJICHHOCTH

[Ilenoynsle MeTayuIbL: IOJNIOXKEHHE B Ilepnonmdeckod cUCTEME XHMHUYECKUX
anemeHToB JI.M1. MeHaeneeBa; cTpoeHHE MX aTOMOB; HaXO0KJIEHUE B IPUPOE.
duznyeckne 1 XUMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanusi). OKCHIIbI U
TMIPOKCUbI HaTpusd W Kanusd. IlpuMeHeHMe IIEeNOYHBIX METauIOB U HX

COEeIUHEHUN

3.4

3.5

3.6

[llenounozemMenpHble  METaIbl MarHuii W KajJblIMi:  TOJIOKCHHE B
IIepuoanueckoit cucreme xumuueckux anemenToB .M. Menneneesa; ctpoenue
MX aTOMOB; HaxOXJeHHE B mnpupone. PuU3NUYECKHE U XUMHUYECKHUE CBOMCTBA
MarHusi M Kajablidsa. BakHedme coeauHEHHUs KanbIUs (OKCHUI, THAPOKCHII,

comn). JKECTKOCTB BOJIBI M CIIOCOOBI €€ yCTpaHEeHUs

Amomunuit: monoxkenue B Ileproandeckoil CUCTEME XUMHUYECKHX AJIEMEHTOB
M. Menneneesa; CTpoeHHE aToMma; HaxOXAeHUE B npupozae. Pusnueckue u
XUMHAYCCKHE CBOMCTBA AIFOMUHUS. AM(OTEpPHBIC CBOMCTBA OKCHUJIA U THIPOKCHIA

AJIFOMHUHUA

Kenezo: nonoxenne B [lepuoanueckoi cucreme Xxumudeckux snemeHToB J[.M.
MenneneeBa; CTpoeHHWE aTOMa;, HaxOXJeHue B mnpupoae. Duznueckue u
XUMHUYECKHUE CBOMCTBa »xene3a. Okcuipl, ruapokcunbl u conu skenesa(ll) u

skenesa(Ill), ux cocras, cBOMCTBA U MOJTyYEHUE

3.7

XUMHUUECKUH SKCIEPUMEHT: O3HAKOMJIEHHE ¢ 00pa3liaMi METaJUIOB U CILIaBOB,

X (U3MYECKUMU CBOMCTBAMM; H3YyYEHHE PEe3yIbTaTOB KOPPO3HH METAIJIOB



(BO3MOXKHO HCII0JIb30BaHUE BHJICOMATEPHUAIIOB), 0COOEHHOCTEHN
B3aMMOJICHCTBHUSL OKCHJA Kalblusi W HaTpus C BOAOH (BO3MOXKHO
UCIIOJIb30BAaHUE BUJEOMATEPHUANIOB); HMCCIIEIOBAHUE CBOWCTB MKECTKOW BOJBI;
mpolecca TOpEHUs IKelle3a B KHUCIOpoAe (BO3MOXKHO — HCIOJIb30BaHHUE
BUJICOMATEPHAJIOB); MTPU3HAKOB MPOTECKAHMS KAYECTBEHHBIX PEAKIUH HA HOHBI
(MarHmsi, KanbIus, amroMuHus, nuHKa, skeneza(ll) m sxemesa(Ill), memu(Il);
HAOJIO/IEHUE M ONHCAHUE TPOIECCOB OKPAIIMBAHMS TUIAMEHH WOHAMH HATPHS,
Kamuss W Kaublus  (BO3MOXKHO  HCIIOJIb30BAHHWE  BUJEOMAaTEpHAJIOB);
uccienoBaHne aM(OTEPHBIX CBONCTB THIPOKCHIA ATIOMHUHHS W THUAPOKCUAA
[IUHKA; pEeIIeHre YKCIIEPUMEHTANBHBIX 3a/1a4 0 TeMe «BaxxHeline MeTasl 1

HUX COCIUHCHUS

XuUMHA U OKpYXKarolas cpena

4.1

4.2

4.3

HoBble MaTepuasbl U TEeXHOJIOTMH. BemecTBa U MaTepualbl B IIOBCEIHEBHOU
JKU3HU 4elloBeKa. XMMHA U 340pOBbe. be3omacHoe MCIob30BaHNE BEIECTB U
XUMHUYECKHX peakiuil B ObiTy. IlepBasg momollp NMpu XUMHUYECKUX OXKOTax U

OTPaBJICHHUAX

OCHOBBI ~ DJKOJIOTMYECKOM  TPaMOTHOCTH.  XHMHYECKOE  3arpsi3HEHUE
okpyxarorieit cpenst [1/IK. Pons XxuMuu B penieHU# SKOJIOTHUECKUX MPoOIeMm.
[IpuponHble HMCTOYHUKM YTIEBOAOPOAOB (yrojb, NPUPOIAHBIA Ta3, He(PTh),
MPOAYKTHI UX EpepabOTKU, UX POJb B OBITY U MPOMBIIUIEHHOCTH

XUMHUUECKUH IKCIIEPUMEHT: M3y4YeHHEe 00pa3lioB MAaTepUaioB (CTEKJIO, CILIaBbl

METaJIJIOB, MOJIMMEPHBIE MaTEPUAIIbI)



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 HayKM Kak 00JacTH COBPEMEHHOIO
€CTEeCTBO3HAHUS, KOMIIOHEHTa OOLIeH KyIbTYpbl W MPaKTHYECKOU
NESTeIbHOCTH YeJIOBEKAa B YCIOBUSX COBPEMEHHOIO OOILECTBa;

IIOHUMAHHUEC MECTAa XUMUH CPCAU APYIUX CCTCCTBCHHBIX HAYK

0 HAaYYHBIX MCTOAAX IMO3HAHUSA, B TOM YHUCJIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKUX MECTOAAaX HCCICAOBAHUA BCIICCTB W HU3YUYCHHA
XHUMHUYCCKUX peaKqu/I; YMCHUC HUCIIOJIB30BaTh MOACIHN JJIA

00BACHEHHS CTPOCHUA aTOMOB U MOJICKYJI

o cepax npodeccuoHaTbHOM eATeTbHOCTH, CBI3aHHBIX C XUMUEH U
COBPEMECHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JIOCTHXKEHHSX
XMMHAYECKOH HAyKH, YTO TO3BOJHMT OOYYaIOIIMMCS pPaccMaTpHBaTh
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
HEOAHOPOJAHAsA CMEChb, OTHOCHUTCIIBHBIC AaTOMHAA W MOJICKYJIApHas
Macchl, KOJIMYECTBO BEILECTBA, MOJb, MOJIIPHAs Macca, MOJSPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBaHHE, COJb (CpemaHssi), XUMHUYECKas
peakuus, peakluu COEIUHEHMs, PEaKLUH Ppa3IokKeHUs, PpeaKkLuu
3aMeIIeHus, peakuuu oOMeHa, TeruioBo 3¢ (eKT peakuuu, 5K30- U
SHJIOTEPMHUUECKHE PEAKLMHU, PacTBOp, MaccoBas OIS XUMHYECKOTO
3JIEMEHTA B COEAMHEHUM, MAcCOBasl 10JI U NMPOLEHTHAs: KOHUEHTpaLus

BCUICCTBA B paCTBOPEC, AApPO aToMa, 3JI€KTpOHHBII71 clion aToMa, aTOMHas



opOuTanp, paguyc aroma, BAJIEHTHOCTb, CTENEHb OKHCJICHUS,
XHMHYECKas! CBSI3b, HICKTPOOTPUIIATEIBHOCTD, MOJISIPHAs M HETIOJISpHAs
KOBAJICHTHAast ~ CBS3b, HMOHHAs  CBsI3b, METAIMYECKas  CBS3b,
KpUCTaJUIMYecKass pemeérka (aroMHas, WOHHAas, MeTaJUIM4ecKasi,
MOJIEKYIISIpHasi), MOH, KAaTHOH, aHHWOH, DJIEKTPOJIHUT W HEDJIEKTPOJIHT,
ANIEKTPOJIUTUYECKAsT  JTUCCOLMAIMS, pEaKMd HOHHOTO OOMeHa,
OKHCIIUTENIbHO-BOCCTAHOBUTEIbHBIE ~ PEAKIMH,  OKUCIUTENb |
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 XUMHH: 3aKOH COXpPAaHEHUSI MaccChl,
nepuoauyeckuii 3axkoH .M. MeHneneeBa, 3aKOH IOCTOSIHCTBA

CcoCTaBa, 3aKOH ABoranpo

TEOPHUH  XUMHUH: aTOMHO-MOJIEKYJISIDHAsE ~ TeOpus, TEOpUs

AJICKTPOJIUTHYECKON JUCCOIHAITIT
Brnangenue ocHOBaMM XMMHUYECKON TPaMOTHOCTH, BKJIFOYAIOILIEH :

YMEHHE TPaBUIIBHO UCIIOIh30BaTh N3yUYEHHBIE BENIECTBA U MaTEPUAITBI
(B TOM umucie MUHEpaJbHBIE YIOOpPEHMS, METAUIbl M CIUIaBHI,
HPOIYKTHl TepepabOTKM TNPHPOIHBIX HMCTOYHHUKOB YTIJIEBOJIOPOIOB
(yros, mpupoaHoro rasa, He()TH) B OBITY, CEIBCKOM XO34WCTBE, Ha
MPOU3BOJICTBE W TIOHUMAaHHWE 3HAYCHUS JKUPOB, OCIIKOB, YTJICBOJOB
JUIs OpraHu3Ma 4eJIOBeKa; yMEHHE IPOrHO3UPOBATh BIUSHHUE BEIIECTB

U XUMHUYCCKUX IIPOLCCCOB HAa OPraHMU3M YCJIIOBEKA M OKPYXKAIOUIYIO

MPUPOIHYIO Cpeny

3.2

YMCHHUC UHTCTPUPOBATL XUMHUUYCCKHUC 3HAHUSA CO 3HAHUAMH OPYTUX

y4eOHBIX MPEIMETOB

3.3

3.4

HAJIMYUE OMbITa PabOTHl C Pa3IMYHBIMH MCTOYHUKAMH WH(OpMAIUN
Mo XUMUU (HaydyHas M HAYYHO-TIOMYJSpHas JUTepaTypa, CIOBapH,
CIPaBOYHMKHU, UHTEPHET-PECYPCHI)

yMEHHE OOBEKTHBHO OLIEHWBAaTh HHGOPMALMIO O BEILIECTBaX, HX

MPpEBpaAlICHUAX u MMPAKTHICCKOM MMPUMCHCHUUN u YMCHHUC

HCIOJIb30BaTh €€ NI pelleHns yueOHO-1103HaBaTEIbHbIX 3314

BJIaI[eHI/Ie OCHOBaMM ITOHATHMHOTO arrmnapara M CHMBOJIMYCCKOTO

A3bIKa XMMHH OJI1 COCTaBJICHUA (i)OpMy.]'I HEOPraHN4YC€CKUX BCHICCTB,



YPaBHEHUN  XMMHYECKMX  pEaKUUH; OCHOBAMHU  XUMHUYECKOU
HomeHknatypsl (IUPAC u TpuBHanbHOiN)
YMmenue oOBSACHATH CBSI3b MOJIOKEHUs 31eMeHTa B [lepuoguueckoit

CUCTCME C YHUCIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUA AaTOMOB

5 XUMHUYECKHUX DJJIEMEHTOB (COCTaB M 3apsii sAapa, oOIee Yucio
3JIEKTPOHOB), PACHPENEICHUEM 3JJIEKTPOHOB 110 DHEPreTUYECKUM
YPOBHSIM aTOMOB MEPBBIX TPEX MEPHOJIOB, KAUSI U KaJIbIIHS
[IpencraBnenue 0 MEPUOINYECKOMN 3aBHUCHUMOCTH CBOMCTB
XUMHUYECKHUX DJIEMEHTOB (paguyc aroma, JIEKTPOOTPUIIATENIbHOCTD),
6 MPOCTBIX W CJOXHBIX BEIIECTB OT TIOJOXKEHUS JJIIEMEHTOB B
[lepuoanueckoit cucreme (B MajblX NEpPUOJAX U TJIaBHBIX
MOArpyNIax) v 3J€KTPOHHOTO CTPOEHHUS aTOMa
7 YMeHue kiaccupuiupoBaTh:
7.1 XUMHYECKHUE DIIEMEHTBI
7.2 HEOpPraHMYECKHE BEIIECTBA
7.3 XUMUYECKUE PEAKIIUU
8 YMeHue onpeaesnsrh:
8.1 BaJICHTHOCTh W CTENEHb OKUCJICHHUS XUMUYECKUX DIIEMEHTOB, 3apsij
' HOHa
8.9 BUJT XMUMHUYECKON CBSI3M W THUN KPUCTAJIMYECKOH CTPYKTYphl B
' COCTMHEHUSIX
8.3 XapakTep cpebl B BOJAHBIX PACTBOpaXxX BEUIECTB (KUCIOT, OCHOBAHU)
8.4 OKHCJIUTENIb U BOCCTAHOBUTEIIb
9 YMeHnue xapakTepus3oBaTh HU3MUECKUe U XUMUYECKUE CBOMCTRA:
MPOCTBIX BEIIECTB (KUCIOPOA, O30H, BOAOPOX, rpaduT, aaMmas,
9.1 KpeMHHH, a3oT, ¢ocdop, cepa, XJIop, HATpUM, Kaaud, MarHHi,
KaJIbIIMH, aJTIOMHHHH, JKEJIe30)
CIIOKHBIX BEILIECTB, B TOM 4YHCJIE HMX BOJHBIX pacTBOpPOB (Boja,
aMMUaK, XJOPOBOAOPOJ, CEPOBOAOPOJI, OKCHUIBI M THUAPOKCHIBI
9 MetamoB [-IIA rpynn, amtomunus, menu (II), nunka, xeneza (I u
' II0), oxcuaer yraepona (I u IV), kpemuus (IV), azora u dpocdopa (111
nu V), cepel (IV u VI), cepuucras, cepHas, a30TUCTas, a30THasd,
docdopHas, yronpHas, KpeMHUEBAsI KUCJIOTA U MX COJIH)
9.3 IIPOTHO3MPOBaTh U XapaKTEpU30BaTh  CBOMCTBA  BELIECTB B



3aBUCUMOCTH OT HMX COCTaBa M CTPOCHUSA, IPUMCHCHHC BCHICCTB B
3aBHUCHUMOCTH OT HUX CBOﬁCTB, BO3MOXHOCTD IMPOTCKAHUA XUMHUYCCKUX

HpeBpaH_ICHI/Iﬁ B PA3JIMYHBIX YCIIOBHUAX

YMeHHEe COCTaBIIATh MOJIEKYJISIPHBIE U MOHHBIC YPABHEHHUS pEaKIUil, B

10
TOM YUCJIE:
10.1 peakIuii HFOHHOTO OOMeHa
10.2 OKHCJIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKINI
103 WUTIOCTPUPYIONINX ~XWUMHYECKHE CBONCTBA M3yYEHHBIX KJIACCOB
' (Tpymim) HEOPraHMYECKUX BEIIECTB
10.4 MOATBEPKIAIOIIUX TCHETUUECKYIO B3aUMOCBSI3b MKy HUMU
11 YMeHne BBIYUCATH (IPOBOIUTH PACUETHI):
111 OTHOCHUTENIFHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIECTB,
' MacCOBYIO JIOJIF0 XUMHUYECKOTO JIEMEHTa B COSTUHEHUHU
11.2 MacCOBYIO JIOJIIO BEUIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 MacCy, 00beM Ta3oB
114 [0 ypaBHEHUSM XHUMHUYECKHX PEAKIUHd U HAXOIUTh KOJIUYECTBO
' BEIIECTBA, 00BEM M MacCy peareHTOB WIIM IPOJTYKTOB PEAKIINU
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMH  METOJaMH  HAay4YHOTO TMO3HaHHUS (HAOIIOACHME,
121 HU3MEepeHHe, SKCIIEPUMEHT, MOICTTUPOBAHUE) MIPU U3yUYECHUH BEIIESCTB U
' XUMHUYECKHUX SIBJIICHUH; yMeHUEe CchOpMyIHpoBaTh MpoOJieMy U
MPEJIOKUTH IMMYTH €€ peIIeHuUs
192 6e3omacHOil pabOThl C XMMHYECKHMHU BEIIECTBAMH, XUMHUYECKOU
' MIOCYI0H 1 J1aOOpaTOPHBIM 000PYJOBAHUEM
MpaBUJIaMy OE€30MMaCHOTO OOpPAIEHUS C BEIIECTBAMU, UCTIOIb3YEMBIMU
B TIOBCETHEBHOW >KM3HH, TPaBUIaMH MOBEACHUS B LIESIX cOepeKeHus
123 3JI0pOBbSl U OKPYKAIOLIEH MPUPOAHON Cpelbl; MOHUMAHHE Bpeaa
' (omacHOCTH) BO3ACHCTBHS Ha >KUBBIE OPraHU3MbBI OMPENCIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHSI W TMPEAOTBPAIICHUS UX BPEIHOTO
BO3JICUCTBUS
13 Hanuuue nmpakTHuecKUX HaBBIKOB TUIAHUPOBAHUS U OCYIIECTBIICHUS
CIEIYIOIINUX XUMUYIECKUX IKCIIEPUMEHTOB:
131 M3Y4YEeHHE U OonmucaHue (PU3MUECKUX CBOWCTB BEIIECTB; 03HAKOMIICHHE

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



13.2

WJUTIOCTPUPYIOIIME TPU3HAKU MPOTEKAHUS XUMHUUYECKUX PEaKIINil

HU3YUCHUC CII0CO00B pa3aciIiCHUA cMmeceit

13.3

13.4

135

13.6

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

HU3YUYCHHUC €CTO CBOﬁCTB; MOJIY4YCHHUEC aMMHAaKa U U3YUYCHUC CTO CBOMCTB

IIPUTOTOBJIEHUE PAcCTBOPOB C ONpPEAEIEHHONM MaccOBOM J0JeH

PacTBOPEHHOTO BEILIECTBA

IIPUMEHEHNE MHIMKAaTOPOB (Jrakmyca, METHJIOpAHkKa U
benondranenna) A omnpeAeNeHUs XapakTepa Cpeldsl B pacTBOpax

KHUCJIOT U LIeJIouel

WCCIIEZIOBAHUE M OMNHCAHUE CBOWCTB HEOPraHMYECKUX BEIIECTB
Pa3NUYHBIX KJIACCOB; M3YYCHHUE B3aWMOJCHCTBHS KHCIOT C METaIaMH,
OKCHJIaMH  METa/UVIOB,  pPacTBOPUMBIMH M HEPACTBOPUMBIMU
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»; «INEKTPOIUTHIECKAS
auccomuanusy; «BaxkHelmne HEMETaUIbl W HX COCOUHCHHS»,

«Baxneiye MeTajIbl M UX COCTUHEHUS

XMUMHUYECKHE  OKCIEPUMEHTHI,  WLIIOCTPUPYIOIIUE  MPHU3HAKU
MPOTEKaHUs peakii MOHHOTO OOMEHa; KAaueCTBEHHbIE pPEakluu Ha
NPUCYTCTBYIONIHE B BOJHBIX DPAacTBOpax HOHBI XJIOpUA-, OpommuI-,
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 MIpoHeCcaMu, IMPOUCXOJAIIUMMA B MaKpO- U MUKPOMHUPE,

OOBSICHATH MMPHUYNHbI MHOFOO6paSI/I}I BCIICCTB



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. CHMBOILI  XUMHYECKHX

aneMeHTOoB. [IpocThie U cloXKHbIE BEIIECTBA.
Xumuueckas popmyna. BaaeHTHOCTh aTOMOB XHMHUYECKUX d1eMeHTOB. CTETeHb

OKHUCJICHUA

3aK0OH TIOCTOSHCTBa COCTaBa BCIICCTB. OtHocuTenpbHas aTOMHAs Macca.
OTtHOCHUTENIbHAS MOJICKYJIsIpHasA Macca. Maccosas J0JI1 XUMHUYECKOI'O 2JICMCHTA

B COCAMHCHNU

KonnyectBo BemectBa. Monb. MomsipHass mMacca. MonspHbIE 00bEM Ta30B.
B3anMocBsA3p KOIM4eCcTBa, MacChl M YUCIIA CTPYKTYPHBIX €IMHMI] BEIIECTBA
@usznyeckrue U XMMHUYECKUE SIBICHUSA. XUMHUYECKas peakuus U e€ INpU3HAKU.

3aKOH COXpaHEHMsI MACChl BEILIECTB. XMMUUECKUE YPAaBHEHUS

Hepnonnqecxnﬁ 3aKOH H Hepno;:mqecxaﬂ CUCTEMAa XHMHYCCKHUX OJICMCHTOB

J.U. MenneneeBa. CTpoeHue aTOMOB

2.1

2.2

Ilepnonnueckuil 3akoH. lleproauyeckas cucreMa XuMUYECKUX 3iieMeHToB J1.1.
MenneneeBa. Ilepuoast u rpymmbl. @U3NYECKU CMBICIT TOPSIKOBOTO HOMEDPA,
HOMEPOB MepHO/ia ¥ TPYIIIIbI dJIEMEHTa

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

IIepnonnueckoii cucrems! .M. MeHnneneena

2.3

3.1

3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX
MEePUONIOB, KaWsi, Kaiublusa (paguyca aToOMOB, SJIEKTPOOTPHUIATEIHLHOCTH,
METaJUIMYECKUX ¥ HEMETaUIMYeCKMX CBOMCTB) W HX COCAMHEHUH B
COOTBETCTBHHM C TOJOXKEHHEeM »dieMeHToB B [lepuoamueckoil cucreme u

CTPOCHUCM HUX aTOMOB
Crtpoenue BeriecTBa

Xumuyeckass cBsi3b. KoBaneHTHas (mofisipHass M HEMOJsIpHasl)  CBA3b.
DNEeKTPOOTPUIIATEIbHOCTh ~ XUMHUYECKHMX  3JJIeMEeHTOB.  VoHHas  CBs3b.

Meramnueckas CBSI3b



3.2

Tunsl KpUCTAJUIMYECKUX PEIIETOK (aTOMHAas, MOHHAs, METauInyecKas),
3aBHCHMOCTb CBOMCTB BEHIECTBA OT THUIIA KPUCTAIIMYECKOW PEIIETKH W BUAA

XUMHYECKOHN CBI3U

4.1

4.2

4.3

Baxwueiimme npeAacTaBUTENM HEOPraHWYECKUX BemecTB. Hemeraibl u ux

coeIMHeHUs. MeTalibl U UX COeTUHEHUS

Knaccupukamuss ¥ HOMEHKIATypa HEOPTaHWYCCKHX COCTUHCHUN: OKCHUJIOB
(coneobpazyromrue: OCHOBHBIE, KHUCIJIOTHBIE, am(OoTepHBIC) u
HecoJieoOpa3yroliye; OCHOBaHUM (IIENOYM M HEpPacTBOPUMBIE OCHOBAaHMUS);
KHUCIIOT  (KHCIOpOJcCOJepKalie ¢  OeCKUCIOpOJIHbIe, OJHOOCHOBHBIE U
MHOTOOCHOBHBIC); COJIEH (CPETHUX M KUCITBIX)

@duznueckue ¢ XUMHYECKHE CBOHCTBA MPOCTBHIX  BEIIECTB-HEMETAUIOB:
BOJIOPO/1a, XJIOpa, KUCI0pOa, Cephl, a30Ta, pochopa, yriepoia, KpeMHHS
dusznueckue U XMMHUYECKHE CBOMCTBAa MPOCTHIX BEIIECTB-METAIOB: JIUTHS,
HATPUS, KaJdusl, MarHUsl M KaJbIHMs, AJIOMUHUS, Kele3a. DIEKTPOXUMUIECKUN

PSI HAPSDKEHUM METAJIIOB

4.4

du3nyecKkue U XMMHYECKHE CBOMCTBA BOAOPOAHBIX COCOUHEHHII HEeMETalIOB:

XJIOPOBOJIOPO/Ia, CEPOBOIOPO/IA, AaMMHUAKA

4.5

4.6

4.7

4.8

4.9

dusnueckrue U XMMHUYECKHE CBOMCTBa OKCcHI0B HeMeramioB: cepbl (IV, VI),
azota(ll, 1V, V), dochopa(lll, V), yraepona(ll, 1V), kpemausa(IV). Ilonyuenue
OKCHJIOB HEMETAJLIOB

Xumnueckue coicTBa okcuaoB: MetauioB [A-IIIA rpymn, nunka, mequ(Il) u

xene3a(Il, III). [Tomy4yerne OKCHMI0B METAIIIIOB

XUMHYECKHE CBOMCTBA OCHOBAaHMM M aM(OTEPHBIX TUIPOKCHUIOB (HA TpHUMEpPE
TUAPOKCUIIOB  aJIIOMUHUS, Keje3a, LHuHKa). [lomydyeHue OCHOBaHUU W
aM(}OTEPHBIX THIPOKCUIOB

OOmme XUMHUYEeCKHue CBOWCTBA KUCIOT: XJIOPOBOJOPOIHOM, CEPOBOIOPOIHOIM,
CEpHHUCTOM, CepHOH, a30THOH, (ocPOopHOi, KpeMHUEBOU, yroibHOU. Ocolbie
XUMHYECKHE CBOMCTBA KOHILIEHTPUPOBAHHOM CEPHOM M a30THOM KHCJOT.

HOJ'Iy‘{eHI/IC KHUCIIOT

OO01ue XxuMUYecKue cBoicTBa cpenHux coneil. [lomyuenue coneit

4.10

[Tonmyuenue, coOupaHue, pacrmo3HaBAaHUE BOAOPOAA, KHCIOpPOJAa, aMMHAKa,

YTIIEKHCIIOTO Ta3a B JJabopaTopuu

411

[TonyyeHne amMMuaka, cepHOW M a30THOM KUCJIOT B MPOMBINUIEHHOCTH. OO01iue

CII0COOBI NOJIYUCHUA MCTAJUIOB



4.12

I'eneTnyeckas CBSI3b MCXKAY KilaCCaMU HCOPTaHUYCCKUX COGI[I/IHGHI/Iﬁ

XHUMHUYECKHUE pcaknuuu

5.1

5.2

5.3

5.4

5.5

KJ'IaCCI/I(I)I/IKaI_[I/IH XHUMHUYCCKUX peaxunﬁ 10 PA3JIMYHBIM IIPU3HAKAM: I10 YUCITY U
COCTaBy YYACTBYHOIIMX B PCAKOHUU BCUICCTB, II0 TCILNIOBOMY 3(1)(1)6KTy, 1o

W3MEHCHHIO CTCIICHEH OKHMCICHUS XUMHUUECKUX DJIEMCHTOB

TennoBoit 3¢ hexT XMMUYECKON peakIy, TEPMOXUMUYECKHE YPaBHEHUS. JK30-
U HJIOTEpMUYECKHE peakluu. TepMoXUMHUYeCcCKue ypaBHEHHS
OKHCAUTETPHOBOCCTAHOBUTEbHBIE peakuuu. OKHUCIUTENN U BOCCTAHOBUTEIH.
ITpomieccbl  OKUCIEHMsI WM BOCCTaHOBJEHHSA.  OJIEKTPOHHBIM  OanaHc
OKHCJINTEIIbBHOBOCCTAHOBUTENBHON PEAKIINH

Teopus anexTponuTudeckoi aucconuanvy. KaTHoOHbI, aHUOHBI. DNIEKTPOJIUTHI U
HERJIEKTPOaUThl. CHIIbHBIE U ci1a0ble 3JeKTpouThl. CTeneHb Auccoluanun
Peakiun moHHOro oOMeHa. YClIoBHMs NPOTEKAHUS PEAKUMi MOHHOTO OOMEHa,

IIOJIHBIE Y COKPAILIEHHBIC HOHHBIC YPABHEHUS PEaKLIUN

XuUMHS ¥ OKpYyXkarolas cpeaa

6.1

6.2

6.3

6.4

6.5

BemecrBa u Marepuansl B IIOBCEAHEBHOM JKM3HM 4YeloOBeKa. besomacHoe
UCTOJIb30BAaHUE BELIECTB M XUMHMUYECKUX peakuuil B j1adopaTopuu H OBITY.

HepBaﬁ nmomMouib MMpu XUMHUYICCKUX 0KOrax U OTpaBJICHUAX

XUMHUECKOE  3arpsi3HEHHE OKpYXKaromleil cpelabl  (KUCIOTHBIE  JOXKIH,
3arpsi3HEHUE TOYBBI, BO3[yXa W BOJOEMOB), CIOCOOBI €r0 MPEJOTBPAIICHUS
[Ipenenbuas ponyctumass konueHtpauus BemiectB (IIJK). Pomp xumuu B
pElICHUU DKOJIOTHYECKUX TpoOieM. YCWIeHHe NapHUKOBOTO 3¢ dexTa,

paspymicHUC O30HOBOT'O CJIOA

[Tpumenenue cepsbl, a3ota, pocdopa, yriepona, KpeMHUS U UX COCITUHEHUH B
OBITY, MEIWIIMHE, IMPOMBIIIJICHHOCTH M CEIIbcKOM Xo3siicTBe. [IpumeHeHwme
METAJUIOB M CIUIAaBOB (CTajlb, YYyT'yH, IIOPAJIOMUHHHA, OpoH3a) B OBITY U
MIPOMBIIIICHHOCTH WX coenuHeHui. [IoHsATHEe 0 KOPPO3UH METaIOB, OCHOBHBIC
CHOCOOBI 3aIIUTHI KX OT KOPPO3UHU

[IpuponHble UCTOYHHKHU YTIEBOJIOPOAOB (Yyroyib, NPUPOAHBIA ra3, He(Th),
MPOIYKTHI UX TiepepaboTku (OCH3MH), UX POJb B OBITY U POMBIIUICHHOCTH
[lepBoHavanbHbIE MOHATHA 00 OPraHUYECKHX BEIIECTBAX KAaK O COCAMHEHUSX
yriepona (MeTaH, 9TaH, STUJICH, alleTHICH, STaHOJI, TIMIIEPUH, YKCYCHAs KUCIIOTA).
[ToHsiTHE O OMOOTUYECKH BaXKHBIX BEHICCTBAX: KUpaX, OIKax, yIIIeBoOJaxX — U MX

POJIA B JKU3HU YCIIOBCKA



7 Pacuérsr:
7.1 1o opMysaM XMMUYECKHX COEIUHEHHH
7.2 Macchl (MaccoBOM) J10JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 M0 XMMUYECKHM YPaBHEHHUAM



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

» Xumus: 8-i kiacc: 6a30BbIi yPOBEHb: YUEOHUK; 5-€ U3aHue, nepepaboTaHHoe
[Nabpuensu O.C., OctpoymoB WN.I'., CnaakoB C.A. AKIIMOHEpHOE 0OIIECTBO
«M3parenbctBO «IIpocBemenne

» Xumusi: 9-ii kitacc: 0a30BbIN YpPOBEHb: YUEOHHK; 5-€ U3/1aHKe, TepepaboTaHHOe
INabpuensa O.C., OctpoymoB W.I'., CnaakoB C.A. AKIIMOHEPHOE OOIIECTBO

«3marensctBO «IIpocBemenue»

METOANYECKHUE MATEPHUAJIbBI U1 YYUTEJIA

MeTtoauueckue mocoous

HNUD®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

https://m.edsoo.ru

https://resh.edu.ru/

https://uchi.ru/teachers/lIk/main






