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MMOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOrOo 001Iero o0pa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHUI K pe3yJbTaTaM OCBOEHHUS OCHOBHOM
o0Opa3oBaTeILHON MPOrPaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHus, MPEACTABICHHBIX
B ®I'OC OO0, a Takxke Ha ocHOBe deaepanbHOll paboyeil TporpaMmbl
BOCIIUTAHUS U C YUYETOM KOHUEIIUHU MPENnoAaBaHusi y4eOHOro npeamera « XuMus»
B 00pa3oBaTeNbHbIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo xuMuM MaéT TPEACTABICHUE O IENAX, OOIMEeH cTpaTeruu
OoOy4eHHMs, BOCIHTAHHS M Pa3BUTUA OOYYAIOIIUXCS CpPEICTBAMHU Y4eOHOTO
npeamMera, yCTaHaBJIMBAET o0s3aTeNIbHOE pPeIMETHOE coJiepKaHue,
MpeaycCMaTpuBaeT pACIpENeICHHe €ro Mo KiaccaM M CTPYKTYpUPOBAHHUE I10
paszienaM M TeMaM MOpOrpaMMbl MO XHMHH, OMNPENEISeT KOJIWYECTBEHHBIE WU
KaueCTBEHHBIE XapaKTePUCTUKU COJIepKaHuUs, PEKOMEHTyEMYIO
MOCJIEA0BATEIbHOCTh  U3YUYEHUSI XUMHUU C YU4E€TOM  MEXKIPEIMETHBIX U
BHYTPHUIPEIMETHbIX  CBSI3€H, JIOTUKM Yy4eOHOTO TMpollecca, BO3PACTHBIX
O0COOEHHOCTEW O00ydYaromuxcsi, ONpenensieT BO3MOKHOCTH MpeaMeTra  JUis
peanuzaiuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTesIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMsl, a TAKXKE TPEOOBAHUN K
pe3ynbTaTam oOy4eHHs] XUMUHU Ha YPOBHE IeJIei 3ydeHUs MpeaMeTa U OCHOBHBIX
BUJIOB Y4EOHO-IIO3HABATENLHON JIEATEILHOCTH O0O0YyYarolmerocs IO OCBOCHHIO
y4eOHOTr0 CO/Iep>KaHMUs.

3HaHUWE XUMHUHU CIY>XUT OCHOBOM uisi (OPMUPOBAHHMS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MAaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO
poiib WrparoT (GopMUpyeMble XUMHUEW MPEICTaBICHUS O B3aUMOIPEBPAIICHUSIX
DPHEPTrUU M 00 HBOJIIONMHU BEIIECTB B MPUPOJE, O MyTAX PEHICHUS TriI00aTbHBIX
npoOieM YCTOMYMBOIO pPAa3BUTHS YEJIOBEUECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBOM U 3KOJOTUYECKON O€30MaCHOCTH, MPOOIEM 3IpaBOOXPAHEHHUS.

N3yyeHne xumuu:

CIIOCOOCTBYET  pealM3allid  BO3MOXXHOCTEH  JJII  CaMOpas3BUTUSL |
dbopMHpOBaHUS KYJIbTYpPbl JUYHOCTH, €€ 0011eH U PyHKIIMOHATILHON T'PaMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBAHUE MBINUICHUS W TBOPUYECKUX CIOCOOHOCTEM
oOy4aromuxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW y4eOHOW  JIeSITEIbHOCTH,
OKCIIEPUMEHTAJIbHBIX W HCCIEIOBATEIbCKUX YMEHUW, HEOOXOIMMBIX Kak B
MTOBCEHEBHOM JXKU3HU, TaK U B TPO(PECCHOHATLHOM NESITETHHOCTH;

3HAKOMHUT CO CHEIU(UKONW HAYYHOTO MBIIIICHUS, 3aKJIaJIbIBAET OCHOBBI
LEJI0CTHOTO B3IJIsA/1a HA €JUHCTBO PUPO/IbI U YEJIOBEKA, SIBJISETCS OTBETCTBEHHBIM
ATAroM B POPMHUPOBAHUY €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YYaIOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K E€CTECTBEHHO-
Hay4YHBIM 3HAHUSM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B 3KOJIOTHYECKOE
oOpa3zoBaHue 00yUYarOIIUXCS.

JlanHble HampaBlieHHs B OOYYEHMHM XUMHHM OOECHEeUYMBAIOTCS CHelu(pUKOn
comepkaHusl  y4eOHOTO  TMpeaMeTa, KOTOPBIA  SBISETCS — TEAarOorm4ecKu
aJIaNTUPOBAHHBIM OTpa)KeHHeM 0a30BOM HAYKH XMMHH Ha OTMPEEIEHHOM dTare ¢
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00I1IIer0 00pa30BaHUs OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHCTEMbl MEPBOHAYAIBHBIX MOHSATUNH XUMHUHU, OCHOB
HEOPraHMYECKOM XHUMHU U HEKOTOPBIX OTJEIbHBIX 3HAYMMBIX TMOHSTUN
OpPraHUYECKON XUMUHU.

CtpykTypa coaepkaHus MPOTPaMMBbI MO XUMHH CPOPMUPOBAHA HA OCHOBE
CUCTEMHOIr0 moaxoja K €€ uzydeHuro. CoaepkaHue CKIAIbIBA€TCA U3 CUCTEMBI
MOHSATUM O XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBbI MOHITUN O XUMUYECKON
peakmuu. OO0e d3TH CHUCTEMBI CTPYKTYPHO OPTaHW30BAaHBI TIO0 TIPHUHIIUITY
MOCJIE0BATEILHOTO PA3BUTHS 3HAHUII HA OCHOBE TEOPETUUYECKUX MPEICTABICHUN
pa3HOro ypOBHS:

— aTOMHO-MOJICKYJISIPHOTO YUEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akona J[. 1. MenzeneeBa kak OCHOBHOI'O 3aKOHA XUMHH;

— YYEHHS O CTPOSHHUH aTOMa U XUMUYECKOU CBSI3H;

— TpEACTaBICHUN 00 BIEKTPOJIUTUYECKOW JUCCOLUMAIMU BEIIECTB B
pacTBopax.

TeopeTnueckne 3HaHHMS PACCMATPUBAKOTCA HA OCHOBE JMIIMPUYECKU
MOJTYYE€HHBIX U OCMBICJICHHBIX (haKTOB, Pa3BUBAIOTCS MOCJIEAOBATEIBHO OT OJTHOTO
YPOBHSL K JIPyrOMY, BBINOJHSAA (PYHKIMH OOBSCHEHUS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXHOCTEW MPAKTUYECKOIO0 MPUMEHEHHUS U MOTy4YEeHUS
M3y4aeMbIX BEILIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CHOCOOCTBYEeT  (OPMHPOBAHUIO
IIPEACTABICHNS] O XUMHYECKON COCTABISIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHUCTeMHOW NpPHUPOJbI, LEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJaM MO3HaHMs B Hayke. M3yueHue XMMUU NPOUCXOAUT C MPUBJICUCHUEM
3HAHWM W3 paHee H3YUYEHHBIX Y4eOHBIX mpeaMeToB: «OKpYKaIOMUA MUDPH,
«buomorus. 5—7 knacced» U «dusnka. 7 Kiacey.

[Ipy wu3yuyeHUM XUMHHM TPOUCXOAUT (POpPMHUPOBAHUE 3HAHUN OCHOB
XUMHUUYECKON HayKH Kak 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMUSI, MPAKTUYECKOU
JEATEIIbHOCTH YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJBTYPBHIL.
3amaya y4eOHOro mpeaMera COCTOMT B (OPMHUPOBAHUU CHUCTEMbl XUMHUYECKHX
3HaHUN — BaXHEUIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUYECKUX MOJIOKEHUM,
JIOCTYIHBIX O00OOIIEHU MHPOBO33PEHUYECKOTO XapakTepa, s3blka HAyKd, B



NpUOOIIEHNM K HAyYHBIM METOJaM IIO3HAHWS TIPpH HW3YYCHUW BEIIECTB U
XUMHUYECKUX peakiui, B GOPMUPOBAHUH U PA3BUTUU MO3HABATEIHHBIX YMEHUN U
UX TPUMEHEHUHU B Y4EOHO-IO3HABATEIBHOW U Y4EOHO-UCCIEI0BATEIHCKON
JeSATENbHOCTH, OCBOCHMM NpaBWJ 0€30MaCHOTrO OOpallleHHs C BEIIeCTBAMHU B
MTOBCEHEBHOM KU3HMU.

[Ipn m3yyeHUM XMMUU HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs BaXKHOE
3HaYeHUE MPUOOPETU TaKUE 1EIH, KaK:

— (dopmupoBaHHEe WHTEIUNIEKTYaJbHO PAa3BUTON JMYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEIbHOMY MPUHATHIO PELICHUH,
CIIOCOOHOM a1aTHPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBUSM KU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs Ha CHCTEMaTHYeCKOe MpUOOIIEHUE
OOy4JarmMXcsd K CaMOCTOSTEIHHOM MO3HABATEIHHON JEATEIHHOCTH, HAYYHBIM
METO/IaM TO3HaHus, (GOPMHUPYIOIUM MOTHBALMIO M Pa3BUTHUE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHne yCIOBHM, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00YyHArOIIUMUCS
OTbITA Pa3HOOOPA3HON NEATETHLHOCTH, IMO3HAHMS M CaMOIIO3HAHUS, KIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIOIIMX YHUBEPCAIbHOE 3HAUYCHHE IS
Pa3IUYHBIX BUJIOB JEATEIbHOCTH,

— (opmupoBanue oOmeld (QyHKIIMOHATBHOW U  €CTECTBEHHO-HAyYHOU
I'PaMOTHOCTH, B TOM 4YHCJIE YMEHUW OOBACHATHP W OICHUBATh SBICHUS
OKPYXKAIOIIEr0 MHpPA, MCIOJIBb3Ysl 3HAHWUS W OMBIT, MOJYYCHHBIC MPU U3YUCHUHU
XUMUHU, TPUMEHITh HX IMPU PEIIEHWH MpoOJeM B TOBCETHEBHON XHU3HU U
TPYJIOBOM I€ATENbHOCTH;

— (opMupoBanne y o0OydYarOIUXCd TyYMAHUCTUYECKUX OTHOIICHUH,
MOHUMAHUS IIEHHOCTH XUMHWYECKUX 3HAHWM IS BBIPAOOTKH DKOJIOTHYECKU
[E€JI€CO00Pa3HOr0 TOBENEHUS B OBITY W TPYMOBOH NESITEIHHOCTH B IEIAX
COXpaHEHUS CBOETO 3/I0POBbsI U OKPY>KAIOIIEH MPUPOTHON CPEJIbl;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEM K CAMOKOHTPOJIIO U
CaMOBOCHHUTAHUID Ha OCHOBE YCBOEHHMS OOILIEYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpO(dUIIsS M HAMPABIECHHOCTH JAIbHEHIIIETO
oOy4eHusl.

OOmee 4YMCIO dYacoB, OTBEACHHBIX I W3YYEHUS XHUMHUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBaHms, cocTaiseT 136 yacoB: B 8 kiracce — 68 yacoB (2
gyaca B HeJIeqr0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEITIO).



COAEPKXAHME OBYUYEHUSA

8 KJIACC

IlepBoHavajibHbIe XUMUYECKHE MOHATHS

[Ipenmer xumun. Ponb XMMUM B )KU3HHU YENOBEKAa. XMMHS B CHCTEME HayK.
Tena u BemiecTBa. PU3WUECKUE CBOMCTBA BEIIECTB. ATpPEraTHOE COCTOSHUE
BemiecTB. [loHsATHE O MeTOMax MO3HAHUS B XMUMHUH. UHCThIE BEILIECTBA U CMECH.
Cnioco0nI pazeneHus: cMeceil.

ATOMBI U MOJIEKYJIbl. XHUMHUYECKHE dJIEeMEHThl. CHUMBOJBI XUMHYECKUX
a1eMeHTOB. IIpocThie U CIIOKHBIE BELIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumudeckas ¢Gopmyna. BaleHTHOCTP aTOMOB XHMHYECKHX DJIEMEHTOB.
3aKOH TIOCTOAHCTBA cocTaBa BemniecTB. (OTHOCUTENbHAasE aToMHas Macca.
OtHOcUTENBbHAS MOJIEKYJIsipHAs Macca. MaccoBas J10J11 XMMHUYECKOI0 3JIEMEHTa B
COCJIMHCHUU.

KommuecTBo BemecrBa. Mosib. MonsipHas macca. B3anMoCBsI3b KOJIMUECTBA,
Macchl W 4YHClIa CTPYKTYPHBIX €IWHHUI[ BemecTBa. Pacu€tel mo Qopmynam
XUMHYECKUX COCTUHECHUH.

POU3UYECKUE U XUMUYECKUE SABJIECHUS. XUMHUYECKasl PEAKUUSA U €€ TPU3HAKH.
3aKOH COXpaHEHUs MacChl BEIECTB. XHUMHUYECKue ypaBHeHUs. Knaccudukarus
XUMHUYECKUX PEAKIUN (COSTUHEHHMS, Pa3I0KCHHS, 3aMEIICHUs, 0OMEHa).

XumuuecKkuii IKCnepumenm:

3HAKOMCTBO C XMMMUYECKOU MOCYJ0M, mpaBuiiaMu pabOTHl B JabopaTopuu u
npuéMamMu oOpalleHus ¢ J1abopaTOpHbBIM 000PYIOBAHUEM, U3YUEHUE U OMHUCAHUE
dbu3nYecKkuX CBOWCTB O0O0pa3lloB HEOPraHWYECKUX BEIIECTB, HaOJI0JCHUE
busndeckux (TJIaBJICHUE BOCKA, TasHUE JIbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIICHUE W KOHJCHCAIMS BOJBI) M XMMHUYCCKHX (FOPEHHE CBEUH, MPOKAITMBAHUC
MEJIHOM TIPOBOJIOKH, B3aUMOJICHCTBUE Mejla ¢ KUCJIOTON) SIBICHUM, HAOII0ICHHE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pasimokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapus, pa3ioKEeHHWE THAPOKCHIA
menu (I1) mpu HarpeBanum, B3auMoOJIeHCTBHUE kele3a ¢ pacTBopoM coiu meau (1),
M3yUYeHHUE CIOCOOOB pa3fCICHUs] CMECEH: ¢ MOMOIIbI MarHurta, (puibTpOBaHUE,
BBITIApYBaHUE, JUCTUIUIAIMS, XpoMaTorpadus, mpoBeJeHNE OYUCTKU MOBAPEHHON
COJIM, HAOJIOJIECHHWE W  ONHWCAaHUE  pe3yJIbTaTOB  MPOBEJICHHUS  OIbITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPaHEHUsS MAcChl, CO3JaHUE MOJEIEH MOJICKYJI
(ILIapOCTEPHKHEBBIX).

BaxHelline npeacTaBUTeId HEOPraHMYECKUX BelecTB

Bo3nyx — cMmech razoB. CoctaB Bo3ayxa. Kuciopoa — 3JI€MEHT UM MpOCTOe
BellecTBO. HaxoxaeHnue kuciopona B Tpupoje, (U3MYECKHUE U XUMHUUYECKHUE
cBoictBa (peakiuu ropeHusi). Oxcuabl. IIpumenenune kuciopoga. CrocoObl



MOJIYYCHHUST KHUCTopoAa B J1abopaTopuud W TPOMBINUICHHOCTH. KpyroBopor
KHciopoza B mpupoe. O30H — aIoTponHas MOAU(PUKAIIHS KUCIOPO/IA.

TemnoBolt 3hdexT XUMHUECKOW peakluh, TEPMOXMMUYECKHE YpaBHEHUS,
9K30- W SHJOTEPMHUYECKHE peaKIUu. TOIIMBO: yrojib M METaH. 3arpsi3HEHHUE
BO3lyXa, yCWJICHHE MAPHUKOBOTO 3(pdekTa, pazpymeHrne 030HOBOTO CIIOSI.

Bonopon — asnemeHT mM mpocrtoe BemectBo. Haxoxxaenue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOOBI
noyuyeHust. Kucinotsl u comnu.

Momnsipabiii 00BEM ra3oB. Pac4€Tsl Mo XUMHUECKUM YPaBHEHUSIM.

dusnueckue CBOMCTBA BOAbL. Bojga kak pactBoputTenb. PacTBOpBI.
HacpilieHHbIE ¥ HEHACBIMIEHHBIE PAaCTBOPBL. PacTBOPHMOCTH BELIECTB B BOJE.
MaccoBas 10751 BellecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBaHUSI.
Ponp pacTBOpOB B IpUpoJie U B KU3HU 4deloBeka. KpyroBopor Boabl B IpUpO/IE.
3arpsi3HEHHUE NpUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOJIHBIX BO/I.

Knaccudukarnus neopranmdeckux coenuHenuit. Oxcuawl. Knaccubukarms
OKCUJOB:  cosieoOpa3yroniue (OCHOBHBIC, KHCJIOTHBIE, aM(OTEpHBIE) U
HecosieoOpaszyromue. Homenknarypa okcuaoB. Duznueckue U XUMHUYECKHE
CBOMCTBa OKCHUJIOB. [loryuenrne okcuaoB.

OcHoBanus. Knaccudukanuss ocHOBaHMM: MIENOYM W HEPACTBOPUMBIE
ocHOoBaHuA. HoMeHkiatypa ocHoBaHuil. PU3NYECKHUE U XUMHYECKUE CBOMCTBA
ocHoBaHuU. [lonydyeHne oCHOBaHUN.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucinot. Ouszndeckue u
XMMHUYECKHE CBOMCTBa KHUCIOT. Psn axktuBHocTm metayuioB H. H. bekerosa.
ITony4yeHue KUcIor.

Comu. Homenknartypa coisieil. @U3N4YECKUE U XUMHYECKHE CBOWCTBA COJICH.
[TomyuyeHue coiei.

['eHeTnyeckas CBSI3b MEXKY KJIacCCaMU HEOPTaHUYECKUX COEAUHEHHUN.

Xumuyeckuii IKcnepumenm:

Ka4€CTBEHHOE OMPEJEIICHUE COAECPKAHUs KUCIOPOAa B BO3AYX€, MOJTYUYEHHUE,
coOupaHue, pacro3HaBaHWE M M3YYCHHE CBOMCTB KHCJIOPOJa, HaOIIOJCHUE
B3aHUMOJICMCTBUS BEIIECTB C KHUCIOPOAOM H YCIOBUS BO3HUKHOBECHHUS W
MpeKpalieHus ropeHus (moxapa), O3HAKOMJIEHHE C oOpasliaMu OKCHIIOB U
ONKMCAHHE HX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACHO3HABAHME U HU3YyUYCHHE
CBOMCTB BOJIOpojia (TOpeHHE), B3auMoAeicTBHE Bojopoaa ¢ okcugom meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJIEHUE OOpa3lOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEHW pACTBOPEHHS BEIIECTB C
pa3IMYHONW PAcTBOPUMOCTBIO, TPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOM
MAacCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aMMOJEHUCTBUE BOJAbBI C METAJJIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCHOJIb30BAHUE BUJIEOMATEPUAIIOB),



uccieIoBaHle 00pa3lOB  HEOPraHMYECKHX BEUIECTB PA3JIUYHBIX  KJIACCOB,
HAOJIIOICHNE U3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
uzydyeHue B3auMmojeiicTBus okcuaa meau (II) ¢ pacTBOpoM cepHOW KHUCIOTHI,
KUCJIOT C METaJlaMH, PEakiuid HEeUTpalIu3aluy, MOJYyYEeHUE HEPACTBOPUMBIX
OCHOBAHMWM, BBITECHEHHWE OJHOTO METAJUIa APYTMM K3 PACTBOPaA COJIA, PEUICHUE
DKCIIEPUMEHTAIIBHBIX 33/a4d 1o TeMe «BaxHenmme KiacChl HEOPraHMYECKHUX
COEOUHECHUI.

Hepuoanueckuit 3axkoH u Ilepuoamyeckas cucremMa XUMHYECKHX
iemMenToB JI. U. MengeneeBa. CtpoeHue aroMoB. XUMHYECKasi CBA3b.
OKuCIUTEIbHO-BOCCTAHOBUTEIbHBIE PeaKIUU

[lepBbie TOMBITKH KIACCU(DHUKAIIMA XUMUYECKHX dJeMeHTOB. [loHsTHE O
IPYIIAaX CXOJHBIX 3JIEMEHTOB (ILIEJIOYHBIE M MIECJIOYHO3EMEIbHBIE METaJUIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). JJIEMEHThI, KOTOpPhIe 00pa3yloT aM(OTEPHBIE OKCHIbI
Y TUJIPOKCUJIBI.

[lepnognuecknii 3axoH. Ilepuoandeckast cucteMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkomepuonnas u  JJIUHHONEpUoAHass  (HOPMBI
[Tepuognueckoit cucrembl xumuueckux siaemMeHToB [l. . MenneneeBa. [lepuobl
u rpynnsl. Ousnyeckuil CMBICI IIOPAAKOBOIO HOMEpA, HOMEpPOB IIEpUOAa WU
IPYIIIBI AJIEMEHTA.

Crpoenune atomoB. CoctaB aTOMHBIX saep. M3otonsl. Onexktponsl. CTtpoeHue
AEKTPOHHBIX ~ 00070YeK aroMOB TepBbIX 20 XUMUYECKUX  DJIEMEHTOB
ITepuonnueckonn cucremsl J[. M. MenneneeBa. XapakTepuCTUKAa XUMHUYECKOIO
AJIEMEHTA 110 ero nosoxeHuro B [lepuoanueckoit cucreme /1. . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUsI pajuyca aTOMOB XHWMHUYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKWCTB IO TPYNIIaM U NEPUOIAM.

3nauenue [lepuoguueckoro 3akoHa u [lepruoauyeckoil CUCTEMbBI XUMUYECKUX
AJIEMEHTOB U Pa3BUTUA Haykh W mnpaktuku. . M. MenneneeB — y4yé€HbId U
rpakJaHUH.

Xumuyeckass cBs3b. KoBasieHTHast (MOJIApHAsT YW HEMOJIAPHAs) CBS3b.
DNEeKTPOOTPUIATETLHOCTh XUMHUECKUX 3JIEMEHTOB. IOHHAs CBSI3b.

Crenenb  okucieHus.  OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Tponiecchbl OKUCIEHUS U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

H3yueHHE OO0pa3loB BEHIECTB META/UVIOB M HEMETAJIOB, B3aUMOJCHCTBHE
TUAPOKCHAA LHAHKA C PacTBOpaMH KHCJIOT W IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIINX — MPUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLIMMI
(ropenue, peakiuu pa3oKeHHsl, COSTUHEHU).

Mesicnpeomemmuoie ceasu



Peanuzanus MeXNpeIMETHBIX CBsI3€M MpU WM3YyUYEHHM XUMHU B 8 Kilacce
OCYILIECTBIISICTCS dYepe3 HCIOJIb30BaHWE KaK OOIMMX eCTeCTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHSATUM, SIBIISIIOIIMXCS CUCTEMHBIMU JJIs1 OTJICIBbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IIMKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIC TOHSATHS: HAy4YHBIN (DakT, TUMIOTE3a, TEOPHs,
3aKOH, AaHalu3, CHHTE3, KiIacCu(pUKaIUs, NEePUOJAUIHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOAEINPOBAHHUE, U3MEPEHHUE, MO/JICITb, SIBJICHUE.

duznka: marepusi, aroM, OIEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIIHI,
M30TOMBI, PAAMOAKTUBHOCTh, MOJICKYJa, AJIEKTPUYECKUN 3aps]l, BEUIECTBO, TEJO,
00BbEM, arperaTHoe COCTOSIHUE BEIIECTBA, a3, (PM3UYECKUE BEIMYUHBI, €UHUIIBI
HM3MEpEeHUsI, KOCMOC, TIJIaHEThI, 3BE3/1b1, COJIHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, rtuapochepa, MHUHEpaAIbl, TOPHBIE IOPOIHI,
MOJIE3HBIE UCKOTIAEMbIE, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemnrecTBo U xXumuveckasi peakius

[Tepronnueckuii 3akoH. [lepuoanueckas cucteMa XMMHAUYECKUX 3JIeMEHTOB /I,
N. MenpeneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHHM CBOMCTB
XUMHYECKUX JJIEMEHTOB TMEPBBIX TPEX TMEPUOJOB, Kalusl, KaIbLUS W HX
COCMHEHUN B COOTBETCTBUU C IIOJIOKEHUEM 3JIEMEHTOB B Ilepuoanueckoii
CHUCTEME U CTPOCHHUEM MX aTOMOB.

Ctpoenue BemiecTBa: BHJbl XMMHYECKOW CBSI3U. THUMBI KPUCTALIMYECKHUX
pELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHUYECKOM CBSI3H.

Knaccudukanys u HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. XUMUYECKUE
CBOMCTBa BEIIECTB, OTHOCSIIMUXCS K PA3JIMYHBIM KjJaccaM HEOPraHHUYECKUX
COEJIMHEHUI, TEHETUYECKAas CBSI3b HEOPraHUYECKUX BEIECTB.

Knaccudukanys XuMUYECKUX peaKIuid Mo pa3IMuHbIM MpU3HaKaM (110 YUCITY
M COCTaBy YYacTBYIOIIMX B pPEaKIMH BEIIECTB, MO TEIIOBOMY 3(deKkTy, Mo
M3MEHEHHUIO CTENEeHEH OKMCIICHUS XUMHUYECKUX DJIEMEHTOB, MO OOpPaTHMOCTH, 1O
YYacTHIO KaTaau3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKINHU, TEPMOXUMUYECKUE
ypaBHEHUS.

[Tonarne o ckopocT XuUMHUUYeckoi peakiuu. [loHsTne o0 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusix. [IoHsIATHe 0 TOMOTeHHBIX M IeTePOTCHHBIX
peakuusx. [lonstne o karanuse. [loHsTre 0 xXuMu4ueckoMm paBHoBecun. DaKTOPHI,
BIIMSIIOIINE HAa CKOPOCTh XHMHUYECKOM PEAKIMU M TMOJIOKEHHE XUMHUYECKOTO
paBHOBECHSI.

OKHUCIUTENHHO-BOCCTAHOBUTENIbHBIE ~ PEaKIMU,  DJICKTPOHHBIM  OalaHc
OKHCIIUTEIBHO-BOCCTAHOBUTEIBLHON peaxkuuu. Cocrasiienue YpPaBHEHUI



OKHUCJIMUTEJIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKUUd C  HUCIOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus ANEKTPONUTHUECKON TUCCOUUALIMU. DIIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, aHnoHbl. MeXaHW3M JHCCOLMAIMU BEIIECTB C Pa3JIMYHBIMA BUIAMU
XUMHUYeCcKo# cBsi3u. CteneHp auccounanuy. CHUIIbHBIE U CI1A0bIE 3JIEKTPOJIHUTHI.

Peakiiuu noHHOTO OOMEHa. Y CIOBUS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
NOJIHBIE M COKpAlIEHHbIE HOHHBIE ypaBHEHUs peakuuid. CBolcTBa KHUCIOT,
OCHOBaHMM U COJ€ll B CBeTE€ TMPEACTaBICHUNH 00 BJICKTPOIUTUUECKOMN
nuccounanvu. KauectBeHHbIE peakin Ha MOHBL. [IOHATHE O THAPOIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHUE C MOJCISIMM KPUCTAIMYECKUX PEIIETOK HEOPraHUYECKUX
BELIECTB — METAJUIOB U HEMeTauioB (rpadura M anmasza), CIOKHBIX BEIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW peaKIuu
OT BO3JICUCTBHS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOMPOBOJHOCTH
pacTBOpPOB BEIIECTB, IPOLECCAa AMCCOLMALMU KHUCIOT, IIEJIOYed M COJIEH
(BO3MOXXHO  WCIOJB30BAHME BUJEO  MATEPUAIOB), IPOBEJACHHE  OIBITOB,
WUTIOCTPUPYIOUIUX ~ MPU3HAKU  TPOTEKAHHWs  peakluMid  HOHHOrO  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHHE BOJbI), OIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBl  OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIHM
(ropeHue, peaklMH pas3yIoKEHHUs, COEIUHEHUs), PACIIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C INIOMOIIBIO KAYECTBEHHBIX pPEAKIUMHd HA HOHBI, pEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

HemeTaJibl 1 MX COeIMHEHUS

OO6mass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIE cTeNneHu okucieHus. CTpoeHue W (PU3HYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajJOreHoB. XHMMHUUYECKHE CBOWMCTBA HA IpUMEpPE  XJopa
(B3aUMOJEHCTBHE C METaJlaMd, HEMETaUlaMHy, IeJIo4aMH). XJIOPOBOJIOPO/I.
ConsiHas KuCI0Ta, XUMUYECKHE CBOMCTBA, INOJYy4YEHHE, NPUMEHEHHE. [lelicTBue
XJOpa W XJOPOBOJOPOJA HA OpPraHM3M YeJOBEKa. BakHeWlne XJIOpHUAbl U UX
HAaxO0KJICHUE B IIPUPOJIE.

OObmast xapaktepucTtuka 31eMeHToB VIA-rpynmbl. OcoOOEHHOCTH CTPOCHUs
aTOMOB, XapaKTepHble cTerneHu okuciaeHus. CtpoeHune u (u3NYecKue CBONCTBA
MIPOCTHIX BEUIECTB — KUCIOPOA U Cephbl. AJIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. Xumuyeckue cBoiicTBa cepbl. CepoBOOpO, CTpOCHUE, (PU3HUECKHE U
XUMHUYECKHE CBOMCTBA. OKCUABI CEpbl KaK NPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
CepHast kuciota, (HU3MYECKHE W XHMHYECKHE CBOWMCTBa (00mHME Kak
MPEACTaBUTENA Kjacca KHCIOT W crenuduyeckue). XHUMHUYECKHE pPEaKIuu,
JeXallue B OCHOBE MPOMBIIUIEHHOIO CHOCO0a MOJYYEHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHor KUCIOThl. COMM CEpHOM KUCIIOTHI, KAYECTBEHHAs PEAKLIMS Ha



cynb(dar-uon. Haxoxmenue cepbl U €€ COCIUHECHHWA B TpUpoe. XUMHUYECKOE
3arpsiI3HEHHE OKPYIXKAIOIIEH Cpeabl COCIMHEHHUSMHU Ccepbl (KUCIIOTHBIE JOXK[IH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHUS.

OOmast xapakTepucTuka 3JeMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENEHH OKHUCIECHHs. A30T, paclpOCTpPaHEHHE B MPUPO/E,
¢buznyeckue U xuMuyeckue cBoiictea. Kpyrosopor azora B npupojie. AMMHaK, ero
busnyeckue U XMMHUYECKHE CBOMCTBA, ONyueHue U npuMenenue. Coinu aMMOHUS,
X QU3NYECKUEe U XUMUYECKHE CBOWMCTBA, MpUMeHeHHe. KadecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THAasl KHCIIOTa, €€ MoJydyeHHue, (PU3HUYECKUE U XUMHUYECKUE
cBoMcTBa (0OIIME KaK MPEICTaBUTENSl Kiacca KHUCIOT U crhenuduueckue).
Hcrnonb3oBaHWE HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEPAJIbHBIX
yno0peHuil. XuMrU4YecKkoe 3arps3HeHUe OKPYKAIOIIeH Cpelibl COeTMHEHUSIMU a30Ta
(KUCIIOTHBIE MOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOA0EMOB). Docdop,
ajuioTponHeie Moaudukanuu ¢docdopa, puznueckue U XUMUYECKHE CBOMCTBA.
Oxcun dhocdopa (V) u dbochopras kuciaora, GU3NIECKHUE U XUMUIECKUE CBOMCTBA,
nostyderue. Mcnons3oBanne GocdaToB B Ka4eCTBE MUHEPAIBHBIX YI0OPEHUH.

O6mas xapakrepuctuka aneMeHToB [VA-rpynmnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCJIEHHUS.  YIIEepoA,  auIOTPOITHBIE
MOAU(UKALIMKM, PACIpPOCTpaHEHUE B TpHUpoAe, (PU3NYECKHUE U XUMHUYECKUE
cBoictBa. Ancopouus. Kpyrosopot yriepona B npuponae. Okcuabl yriaepoja, ux
busznyeckue W XUMHYECKHE CBOWCTBA, JACWCTBHE Ha >KUBbIE OPIraHU3MBI,
HOJlyYeHUE U MPUMEHEHHE. DKOJIOIMYecKHue MpoOJIeMbl, CBA3aHHBIE C OKCHIOM
yraepona (IV), rumore3a rino0anbHOrO TOTEIUICHUS KiIMMaTa, MapHUKOBBIN
addekr. YronpHas Kuciaota u €€ coyu, uX PU3nuecKkue U XUMHYECKHUE CBOICTBA,
nojiydeHue u npuMmeHeHue. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEJIIbCKOM
XO3SMCTBE.

[lepBoHauanbHbBIE MOHATUS 00 OPraHUYECKUX BEIECTBAX KaK O COSAUHEHUSX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTHIIEH, TaHOJI, TJINLEPUH, YKCYCHAsl KUCIIOTA).
[IpupogHbie HMCTOYHUKK YIIIEBOJAOPOAOB (yrojib, NPUPOAHBIA Ta3, HeDTh),
OPOAYKTHl WX TepepaboTku (O€H3MH), UX POJb B OBITY U MPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKN BaXKHBIX BEIECTBAX: KUpaX, OeNKax, yriieBojax — U ux
poinu B OKM3HM 4YeJOBEKa. MarepuaibHOE €IMHCTBO OpPraHUYECKUX H
HEOPraHUYECKUX COECTMHEHUH.

KpemHuii, ero Qusnueckue HM XHMHYECKHE CBOMICTBA, IOJYYECHHE W
npuMmenenune. CoenuHeHHs KpeMHus B mnpupozge. OOmue mnpeacTtaBieHus o0
okcuzae kpemuus (IV) u kpemHueBor kucnore. CUIMKATBl, UX UCIOJb30BaHUE B
ObITYy, B IPOMBIIUICHHOCTU. BakHelilline CTpOUTENbHbIE MaTepHalbl: KEpaMHKA,



CTEKJIO, IIEMEHT, OCTOH, ene300eToH. IIpobiieMbl 6€30maCHOIO MCIOIB30BAHUS
CTPOUTEINIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

XumuuecKkuii IKCnepumenm:

M3yueHHE 00pa3I0B HEOPraHMYECKUX BEIIECTB, CBOUCTB COJSIHOM KUCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMil HA XJIOPUIA-UOHBI U HAOIIOJCHUE TPU3HAKOB
UX TPOTEKAHMsI, ONBITHI, OTpaKaIKUe (PU3NYECKHE W XWMHUYECKHE CBOMCTBA
raJIOTEHOB M WX COEJUHEHHUM (BO3MOXKHO MCIOJIb30BAHUE BHJIEOMATEPHAIIOB),
O3HAKOMJIEHHE C 00pa3laMu XJOPUAOB (TajJOreHUJIOB), O3HAKOMJIEHHE C
oOpazlaMu ceppl M €€  COEQUHEHUSIMU  (BO3MOXKHO  MCIOJIb30BaHHE
BUJICOMATEPUAIIOB), HAOJIIOJEHUE Mpoliecca OOyIIMBaHUS caxapa IoJ| JehCTBUEM
KOHICHTPUPOBAHHOW CEPHOW  KHUCJIOTBhI, HW3y4YEHHE XUMHYECKUX CBOMCTB
pa30aBIEHHOMN CEPHOU KUCIIOTHI, MPOBEEHNE KaUeCTBEHHON peaKIny Ha cybdat-
WOH M HaOJIOJIeHHWEe TpHU3HaKa €€ MPOTEKaHWUs, O3HAKOMJIEHHWE C (U3HMUYECKUMU
cBoiicTBaMu a3ora, ¢ochopa M HX COEAMHEHHH (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHUATIOB), 00pa3iaMu a30THBIX U (HOCHOPHBIX yIOOpEHUH, MOTyUYeHHE,
coOuMpaHue, pacro3HaBaHWE M M3YYCHHE CBOWCTB aMMHaKa, IMPOBEIACHHE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHMS U (ocdar-uoH U u3ydyeHue Npu3HaAKOB
UX IIPOTEKaHHUsl, B3aUMOIEUCTBUE KOHIIEHTPUPOBAHHON a30THON KUCJIOTHI C MEJIBIO
(BO3MOKHO UCITOJIb30BaHUE BUJIEOMATEPUAIIOB), U3YUYECHHE Mozenen
KPUCTANIMYECKUX pEIIETOK anMasza, Tpaduta, dyuiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJydeHHe, coOupaHue, pacrlo3HaBaHUE M U3yUCHUE
CBOICTB YIJIEKMCIIOTO ra3a, MpOBE/ICHNE KaYyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3yYECHHE TNPHU3HAKOB WX MPOTEKAaHMs, O3HAKOMJICHUE C
NPOAYKIIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE 3KCIEePUMEHTATbHBIX
3a7a4 1o TeMe « BaxxHenmme HeMETaIUTbl U UX COCTUHEHUS.

MeTaJibl 1 X COeIMHEHUS

OO6mas XxapakTepUCTUKa XUMUYECKUX AJIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nonoxeHus B Ilepmogmyeckor cucremMe XuMU4ecKux diemeHToB [[. U.
MenneneeBa u ctpoeHusi atomoB. CTpoeHHE MeTauioB. MeTramndeckasi CBsi3b U
METAJUIMYECKasT ~ KpUCTa/UIMUecKas  pemi€Tka.  DJICKTPOXUMUYECKUH  psll
HaMpsHKEeHUH MeTauioB. OU3NYecKre U XUMUYECKHUE CBOMCTBa MeTaiioB. Oomue
CrocoObl ToNy4eHus: MeTayioB. [loHATHE O KOpPPO3WU METAIOB, OCHOBHBIE
crocoObl 3amuThl WX OT Koppo3uu. CrjiaBbl (CTallb, YYTyH, AIOPATIOMUHUU,
OpoH3a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsle MeTabl: nonoxeHue B llepuoanyeckon cucremMe XUMMHUYECKHUX
sanemeHToB /. . MenzaeneeBa, cTpO€HHE UX aTOMOB, HaXOXJECHHE B IPHUPO/IE.
dusnyeckue U XMMHUYECKUEe CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUasl U



TUJPOKCUZIBI HaTpusi W Kainus. [IpuMeHeHrMe 1EeNoYHbIX METaUIOB M HX
COEMHECHUM.

[IlemoyHO3EMENBHBIE METAJUIbI MAarHUA W KaJbLIMK: TOJIO)KEHUE B
ITepuonnueckon cucreMe xumuueckux dneMeHToB Jl. M. MenaeneeBa, ctpoeHue
MX aTOMOB, HaX0XJAEHUE B Npupoae. PU3ndecKkne 1 XMMUYECKUE CBOMCTBA MarHus
u Kanplus. BakHeimue coeauHEeHUs Kajabls (OKCUI, THIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUSI.

AmroMuHHN: TIosioxkeHue B [lepuoandeckoit cucreMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpOEHHE aroma, HaxXOXAeHWE B mnpupojge. Dusnueckue u
XUMHUYECKHUE CBOMCTBA aTOMHUHMS. AM(POTEPHBIE CBOICTBA OKCUAA U TMAPOKCH]IA
ATIOMUHHS.

Keneso: monoxenue B [leppoanyeckon cucTeMe XUMUYECKHUX AJIEMEHTOB [l.
. MengeneeBa, cTtpoeHHEe aroma, HaxoxJacHue B mnpupore. Dusznyeckue u
XUMHYECKUE CBOMCTBA kee3a. OKCUbl, TUApPOKCU bl U cou xkenesa (11) u xenesa
(IIT), ux cocraB, CBOICTBA U MOJTYyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C oO0pa3llaMd METAJIOB U CIUIABOB, HUX (DU3NYECKUMHU
CBOMCTBaMH, M3y4Y€HHE  PE3yJbTaTOB  KOPPO3UU  METAIOB  (BO3MOXKHO
HCIIOJIb30BaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHJIA
KaJIbIIUSI W HATpus C BOJIOM (BO3MOXKHO HCIIOJB30BaHUE BHJICOMATEPHUAIIOB),
WCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS KeEJe3a B KUCIOPOJE
(BO3MOXXHO  HCIIOJB30BAHWE  BHUJIEOMATEPUAIOB), TMPU3HAKOB  MPOTEKAHUS
KAYECTBCHHBIX PEAKIIMM HA WOHBI: MAarHus, KaIbLUHs, aIFlOMUHHS, LIUHKA, JKEJe3a
(1) u xenesza (1II), meau (1I), HaOnrOAEHUE M ONMUCAHUE MPOLIECCOB OKPAILIMBAHUS
MJJaMEHH MOHAaMU HATpusi, Kalus U Kaiblusig (BO3MOXHO HCIOJIb30BaHUE
BHJICOMATEPHUAIIOB), HCCIICIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCHAA ATFOMHUHUS
Y TUAPOKCHUJA [UHKA, PEIICHUE SKCIIEPUMEHTAJIbHBIX 3a7ay 1o TeMe «BaxkHenime
METaJUIbl U KX COCTUHECHUS.

XuMHus M OKPYXKAKOIIAA cpea

BemecTtBa m Marepuaibl B ITOBCEIHEBHOM KHU3HM YEIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEILIECTB U XMMHMUYECKUX peakiuil B ObITy. [lepBas momoib npu
XUMHUYECKHUX 0KOTaX U OTPABJICHUSX.

XUMHUUYECKOE 3arpsi3HEHHE OKpYyX awuled cpeabl (MpenesibHas AOMyCTUMAs
KOHIIeHTpalus BemiecTs, nanee — [1/1K). Poas xumuu B perieHnn 3KoJI0rM4ecKux
npooseMm.

Xumuueckuii IKcnepumenm:

H3yueHue oOpasloB MaTepuasioB (CTEKJIO, CIUIABBI METAJIOB, MOJMMEPHBIC
MaTepHabl).

Meswcnpedmemmnule céasu



Peanuzammsi MEXMpeAMETHBIX CBSI3€M MPU HM3yYCHMH XUMUU B 9 Kiacce
OCYILIECTBIISICTCS dYepe3 HCIOJIb30BaHWE KaK OOIMMX eCTeCTBEHHO-HAYYHBIX
TIOHATHUH, TaK W MOHATHH, SBJISIOMIUXCS CUCTEMHBIMH JIUIS OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIC TMOHSATHS: HAy4YHBINH (PakT, TUMOTE3a, 3aKOH,
TEOpHs, aHaln3, CHHTE3, KiIacCH(pUKAIUsi, IEePUOJUIHOCTh, HaOJIO/ICHHE,
OKCIICPUMEHT, MOJICIUPOBAHUE, H3MEPEHHE, MOJICIb, SBJICHUES, MAPHUKOBBIN
s peKT, TeXHOIOTHS, MaTEPHAIIHI.

®dusnka: MaTepus, aToM, DOJCKTPOH, IMPOTOH, HEUTPOH, WOH, HYKIH],
W30TOTMBI, PAJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPUYCCKUN 3apsiji, MPOBOJIHHKH,
MOJIYITPOBOJHUKH,  JTUAJICKTPUKHA, (POTOAIEMEHT, BEIMIECTBO, TEIO, OOBEM,
arperaTHOe COCTOSIHHE BEIEeCTBa, I'a3, paCTBOP, PACTBOPUMOCTh, KPUCTAIINYSCKAas
peméTKa, CIUiaBbl, (PU3MUYECKHE BEIIMYUHBI, SAUHUIIBI M3MEPECHHS, KOCMHUYCCKOE
MIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢dorocunHTe3, npixanme, Omocdepa, PKOCUCTEMA, MHUHEPATHHBIC
ya00peHus, MUKPOAJIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIbLHbBIC BEIICCTRA.

I'eorpadus: armocdepa, ruapocdepa, MHHEpAIbl, TOPHBIC IOPOJIHI,
TMIOJIC3HBIC UCKOITaeMbIe, TOTLTNBO, BOJTHBIC PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XNMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATDI

JIn4HOCTHBIE PE3yJbTaThl OCBOCHUS MPOTPAMMBI OCHOBHOTO OOIIETO
oOpa3oBaHUs JOCTUTAlOTCS B XOJie OOYyYEeHHMs] XUMUU B €JAMHCTBE Y4YEOHOUW U
BOCIIUTATEJIBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULHUOHHBIMA POCCUHUCKUMU
COIIMOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMU, MPHUHSITHIMH B
o0miecTBe MpaBWIaMH M HOPMAaMH TOBEAEHHUS M CHOCOOCTBYIOT IMpoLeccam
CaMOTIO3HAHUSI, CAMOPA3BUTHS U COLIMAIIA3AIUN 00yYarOIIHXCA.

JIM4HOCTHBIE  pe3yJIbTaThl  OTPa)KalOT  TOTOBHOCTh  OOYy4YaroIIMXCA
PYKOBOJICTBOBaTbCS ~ CHUCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OpPUEHTAlMi WU
paclIMpeHUE ONbITa ACSITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpnoTHYECKOro BOCIUTAHMA:

LIEHHOCTHOI'0 OTHOLIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAyYHOMY HACIEIUI0, TOHMMAaHUS 3HAYECHHUS XUMHYECKOM HAayKu B JKHU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEpPHOW MHGpOpMaIMeil o
MEPEIOBBIX JOCTHXKEHUAX M OTKPBITUAX MHUPOBOM M OTEYECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYyUHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U OOIIECTBA;

2) rpa:KIaHCKOro BOCIIUTAHUS:

MPEACTABICHUS O COLMAIbHBIX HOPMax M NPaBUJIaX MEKINYHOCTHBIX
OTHOILIEHUH B KOJIJIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOUCCIEAOBATENbCKOM, TBOPYECKOM W APYrMX  BHAAX
NeSATENbHOCTH, TOTOBHOCTU K Ppa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH NpHU
BBITIOJIHEHUH YYEOHBIX, TO3HABATEIBHBIX 3a/1ad, BBINOJHEHUA XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/IJaHUN YUEOHBIX TPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOIIM B TIpoliecce ATOW y4yeOHOM JeATeTbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TOBEAEHUE M IIOCTYNKH CBOMX TOBAPHUILEH C ITO3HUIUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS OCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUA:

MHPOBO33PEHUYECKHUE TPEJICTABICHUS O BEIIECTBE M XUMHUYECKOW PEAKILIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKU WU COCTABISIOLINE
OCHOBY 11 TOHUMaHUs CYIIHOCTH HAYYHOW KapTHHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJbI, B3aHUMOCBS3SIX YEJIOBEKa C
MIPUPOIHOM CPEJION, O POJIM XMMHUH B TTIO3HAHUH 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHUBBI, HAMPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUW IO
XUMHUHU, HEOOXOIUMBbIE il OOBSICHEHHS HaOJI0aeMbIX MPOILECCOB U SIBICHUM,
MO3HAaBaTEIbHOM, MH(OPMALIMOHHOW M YUTATEIbCKOW KYJIbTYpPbl, B TOM YHCIIC
HaBBIKOB CaMOCTOSITENIBHOM pabOThl C y4eOHBIMM TEKCTaMH, CIPaBOYHON



JUTEPaTypOi, JOCTYIHBIMU TEXHHUYECKHMMH CpPEIACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpEeC K OOYUYEHHUIO W IO3HAHHIO, JHO03HATEIBHOCTh, TOTOBHOCTH W
CIOCOOHOCTh K €aMOOOpa3OBaHMIO, MPOEKTHOW U  HMCCIEI0BATENIbCKOM
JeSTeIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAIIPaBICHHOCTH M YpOBHS OOydYeHHUs B
JTaJIbHEHIIIEM;

4) popMmupoBaHus KyJIbTYPbI 310POBbSI:

OCO3HAHME IIEHHOCTH JKW3HHM, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY
3I0pPOBBIO, YCTAHOBKM Ha 370POBBI 00pa3 KWU3HMU, OCO3HAHUE IOCIEACTBUNA U
HEMPUATUE BPEIHBIX MPUBBIYEK (YHOTPEOICHHS aIKOT 01, HAPKOTUKOB, KypEHUs),
HEOOXOIMMOCTH COONIOJICHHS MpaBuiI O€30IacHOCTH IIpH  OOpalieHHH ¢
XMMHYECKUMHU BEUIECTBAMU B OBITY U peabHOM KU3HH;

S) Tpy10BOr0 BOCTIMTAHUS

MHTEPEC K MPAKTUUYECKOMY M3YyUYEHHIO MPOPECCUI U TPpyla pa3InyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTaM TPYIOBOM NEITEIbHOCTH, B TOM YHCIIE Ha
OCHOBE TPUMEHEHHs MPEJAMETHbIX 3HAHUM 10 XUMHUH, OCO3HAHHBIN BBIOOD
VH/MBU1yaJIbHON TPAeKTOPUU MPOJIOJIKEHUSI 00pa30BaHusl C yUETOM JIMUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHEHON Ipo(eCcCUOHAIBHON NEATEIbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh a/IallTUPOBATHCA B MPOPECCUOHANIBHOU CPEJIE;

6) PK0JIOrHYeCKOro BOCIIUTAHUS

HKOJIOTUYECKHU 11€JIeCO00pa3HOe OTHOIICHWE K MpPHUPOJE KaK MCTOYHUKY
’KM3HU Ha 3emile, OCHOBE €€ CYyIECTBOBaHMs, TIOHUMAaHUE LIEHHOCTU 3J0POBOIO U
Oe3omacHoro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(U3HMYECKOMY M TICUXUYECKOMY 30POBbIO, OCO3HAHUE LIEHHOCTU COOIOACHUS
paBuJI 6€30MaCHOTO MOBEACHUS MpU padOTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYyalHsIX,
YTPOKAIOLINX 3/I0POBBIO U )KU3HU JIFOJIEH;

CIIOCOOHOCTH MPUMEHATHh 3HAHUS, MOJy4YaeMble MPU U3YYCHUH XUMHUH, IS
pemeHns 3a1a4, CBA3aHHbBIX C OKPYKAIOIIEH IPUPOIHON CPENOU, I MTOBBIIECHUS
YPOBHSL  3KOJOTMYECKOW  KYyJIbTYpbl, OCO3HAaHHSA TJ00alIbHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTel WX pelieHus MOCPEACTBOM METOAOB XUMUH,
HKOJIOTMYECKOT0 MBIIUIEHNS, YMEHUS PyKOBOACTBOBAaThCS UM B ITO3HABATEJIBHOM,
KOMMYHHMKATUBHON U COLMANIbHON MPAKTHKE.

METAINPEIMETHBIE PE3YJIbTATBI

B cocraBe MeranpeaMETHBIX pPE3yNbTaTOB BBIIEISAIOT 3HAUMMbIE IS
dbopMUpOBaHHUS MHPOBO33PEHUS OOILIEHAYyYHbIE MOHATHS (3aKOH, Teopus,
IOPUHLIMII, TUIIOTE3a, (PaKT, cucTeMa, Mpolecc, IKCIEPUMEHT U JAPYTroe.), KOTOpble
UCIIOJIB3YIOTCSL B €CTECTBEHHO-HAYYHbIX YUYEOHBIX NpEIMETax M MO3BOJISIOT Ha
OCHOBE 3HaHUHN M3 ATUX NMPEAMETOB (POPMHPOBATH MPEACTABICHHE O LEIOCTHON



HAyYHOW KapTUHE MHPA, M YHUBEpCAJIbHbIC YUeOHbIE NeUCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHUBHBIC, DPETYJISTHBHBIC), KOTOphIE 00€CIeunBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHMIO M OCYIIECTBICHHUIO Y4EOHOU
NESATETHHOCTH.

IMo3naBaTebHbIE YHUBEPCAIbHbIE YUeOHbIE 1eiicTBUSA

ba3oBble 1ornueckue AecTBUs:

YMEHUS HCIOJIB30BaTh NPHEMBI JIOTHUECKOTO MBINIJIEHUS TPU OCBOCHUU
3HAHWM: PACKPBIBATh CMBICI XUMHUYECKHX TMOHATUN (BBIACISATh UX XapaKTEpHbIE
MPU3HAKHU, YCTaHABIMBATh B3aUMOCBS3b C JIPYTUMHU MOHSTHUSIMH), UCIOJIb30BATh
MOHATHS NIl OOBSICHEHUS OTJEIBHBIX (PAKTOB M SBJICHHUM, BEIOMPATh OCHOBAHMS U
KPUTEPUH ISl KIACCH(PUKAIMA XUMUYECKUX BEIIECTB W XMMHUYECKHX PEaAKIUH,
yCTaHaBJIMBATh MPUUUHHO-CIIEJACTBEHHBIE CBS3M MEXIAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTUYECKHUE pacCykAeHUsS (MHAYKTUBHBIC, JA€IyKTUBHbIC, 10 aHAJIOTHN),
JIeNaTh BBIBOJIBI M 3aKITIOUCHUS;

YyMEHUE TPUMEHSITh B TIPOIECCE TO3HAHUS TOHATUS (MPEAMETHBIE U
MeTarpeJMETHbIC), CHMBOJIUYECKHE (3HAKOBBIE) MOJIEITH, UCIIOJIb3yeMbIe B XUMUH,
npeoOpa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMHUHU MOJIEJIbHBIEC MPEACTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJ DJIEMEHTa), XUMHudeckas ¢Gopmyia M ypaBHEHHUE
XUMHUYECKON peakuu — MpU PEIIeHUH Y4eOHO-IT03HaBAaTENIbHbIX 33/a4, ¢ YU4ETOM
ATUX MOJETBHBIX TPEJCTABICHUN BBISIBISITH W XapaKTEPU30BaTh CYIIECCTBCHHBIC
MPU3HAKN W3Y4aeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUUECKUX PEAKITUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, IMPUYMHHO-CICACTBEHHBIE CBS3U U
MPOTUBOPEYHS B U3yUAEMbIX IIPOLIECCAX U SIBICHUSX.

ba3oBble uccienoBaTeabckme 1eiiCTBUSL:

YMEHHUE HCIIOIh30BaTh TMOCTABJICHHBIE BOIPOCH B KauyeCTBE HHCTPYMEHTA
MO3HAHUA, a TaKK€ B KA4eCTBE OCHOBBI JII (POPMUPOBAHUS THUIOTE3BI IO
MIPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYKICHUN;

NPUOOPETCHUE ONBbITa IO IUIAHWPOBAHUIO, OpPTaHU3AlMH W TIPOBEICHUIO
YUYEHMUYECKMX JKCIIEPUMEHTOB, YyMEHHE HaOMoJaTh 3a XOAOM IIpolecca,
CaMOCTOATEIHLHO MPOTHO3UPOBATH €T0 Pe3ysbTar, (OPMYIHUPOBaTH 0000IIEHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEAEHHOTO OTIBITA, HCCIICIOBAHUS, COCTABIATH OTUET
O MpoJIeTIaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATh W HWHTEPIPETHPOBATH HH(GOPMAIHIO
pPa3TUYHBIX BUIOB U (OPM TPEICTABICHUS, TOJIYyIaeMYI0 U3 Pa3HBIX NCTOYHUKOB
(HayyHO-TIOMyJISIpHAs ~ JIUTEpaTypa XUMHUYECKOTO COJEpXKaHUS, CIPABOYHBIC
nocoOusi, pecypcsl WHTepHETa), KpPUTUYECKH OIEHUBATH IMPOTHUBOPEUUBYIO U
HEJ0OCTOBEPHYIO UH(OPMAIIHIO;



yYMEHHE MPUMEHATh Pa3IUYHbIE METOJbl M 3allpOChl MPU MOUCKE U OTOOpE
uH(OpPMAIUU U COOTBETCTBYIONIMX JAHHBIX, HEOOXOIUMBIX I BBIMOJTHEHUS
y4eOHBbIX U MO3HABaTEIbHBIX 3aJ]a4 ONMpPEIEeIEHHOTO THUIIA, TPUOOPETEHUE OMbITA B
00JaCTM  MCHOJB30BaHUS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJbTYpOH aKTHBHOI'O MUCIOJb30BaHUS PA3JIMYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOATEILHO BHIOMPATh ONTUMAIBHYIO (pOopMy TpeacTaBieHus] HHPOpMAIUU U
WUIIOCTPUPOBATh pEIIAEMbIE 3aJa4d HECIO0KHBIMU CXEMaMH, JHarpaMmMaMu,
apyrumu popmamu rpaduKi U KX KOMOWHAIIUSAMY;

YyMEHUE UCIOJIb30BaTh MW aHAIM3UpoBaTh B Ipolecce y4yeOHOH U
MCCJIEI0BATENbCKON JEATENBHOCTH MH(MOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHE OKPY>KAOLIEH NPUPOTHON
Cpelbl.

KoMMmyHuKaTHBHbIE YHMBeEpPCAJbHbIE YYeOHbIe NeiCTBHUSA:

YMEHHMs 3ajJlaBaTh BOINpPOCHI (B XOJe Juajiora W (WIM) JIUCKYCCHUHU) IO
CYHIECTBY  OOCYyXJaeMoil  TeMbl, (OPMYyIUPOBATH CBOM  MPEIJIOKEHUS
OTHOCHUTENBHO BBIITOJIHEHMS MPEJI0KEHHON 3a1a4H;

YMEHUSI  TPEJCTaBIsATh  TOJYyYEHHbIE  pe3yJbTaThl  MO3HABATEIILHOM
NEeATENbHOCTH B YCTHBIX W TMHUCBMEHHBIX TEKCTax; JeJaTh MpPEe3eHTALUI0
pE3YJIbTATOB BBIMOJHEHUS XUMHUYECKOTO J3KCIIEpUMEHTa (71abopaTOpHOTO ONBITA,
1a00paToOpHOI pabOTHI O UCCIIEAOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MTPOEKTA);

yMEeHHsI Yy4eOHOTO COTPYAHMYECTBA CO CBEPCTHHKAMH B COBMECTHOM
IIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JESATENBHOCTH  IPU  PELICHUH
BO3HMKAIOIIUX TpPOOJeM Ha OCHOBE Yu€Ta OOIIMX HHTEPECOB M COTrJIacOBaHUS
no3uuui (00cyxaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMb», KOOPAUHAIMUS
COBMECTHBIX JCHCTBUM, OINPEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBINIOJIHEHHOM pabOoThI U JpyTHeE).

PeryasiTuBHbIE YHHBepCcaJbHbIE Yy4eOHbIe TeHCTBUS:

YMEHUE CaMOCTOSATENbHO ONPEesITh LU AESITeNbHOCTH, IUIaHUPOBATh,
OCYUIECTBJISITh, KOHTPOJIHUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATeNHHOCTh, BHIOUpaTh Harbonee d3(ppeKTUBHBIE CIIOCOOBI peleHns YIeOHbIX U
MO3HABATENBHBIX 33Ja4, CaMOCTOSTEIbHO COCTABJISATh WJIH KOPPEKTHUPOBATh
MPEJIOKEHHBIM  aITOPUTM  JEUCTBUM IIPU BBINOJHEHUU 33JaHUM C YYETOM
MOJIYYEHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIMUSIX,
OLICHMBATh COOTBETCTBUE IOJYYEHHOTO pe3ysibTaTa 3asBIICHHOM LIENU, YMEHUE
MCI0JIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEAJIaracMbl€ B YCJIOBUU 3aJaHUM.

MNPEAMETHBIE PE3YJIbTATDBI

B cocraBe mnpeaMeTHBIX pPeE3yJNbTATOB IO OCBOCHHUIO 00S3aTEIHHOTO
COJIep>)KaHMs, YCTAHOBJIEHHOrO JaHHOW (enepalibHOM paboyeil mporpaMMonu,
BBIICIIAIOT: OCBOCHHBIE OOYYaIOIIMMHCS HAy4YHbIE€ 3HAHUSA, YMEHUS U CIOCOOBI



JNEUCTBUW, BHIBl JCATEJBHOCTH [0 IOJYYEHUIO HOBOIO 3HAHUA, €ro
UHTEPIIPETAllUY, MPeoOpa3OBaHUI0O M TMPUMEHEHUIO B Pa3jIMYHBIX YYEOHBIX U
HOBBIX CUTYaIUsX.

K koHIy 0OydeHust B 8 ky1acce npeIMETHbIE PE3yIbTaThl Ha 0a30BOM YPOBHE

JIOJKHBI OTPaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:

e pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IIOHSATHH: aTOM, MOJIEKYJIa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BELIECTBO, CJIOKHOE BEIIECTBO, CMECh
(omHOpOJHAS M HEOAHOPOHAs), BaJIEHTHOCTh, OTHOCUTENbHASI aTOMHAS U
MOJIEKYJISIpHAsE Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBas J10JIs1 XUMUYECKOTO 3JIEMEHTA B COEIUHEHUHU, MOJISIPHBINA 00BEM,
OKCHJ], KHCIIOTa, OCHOBaHHE, COJIb, 3JIEKTPOOTPULIATEIBHOCTb, CTEIIECHb
OKHCIIEHUS, XUMUYECKasi peaklus, KiIacCU(pUKalUsg peakuuil: peakuuu
COCMHEHUS, PEaKUUU PAa3JIOKEHUs, pEaKUuu 3aMELICHUs, peaKUuu
oOMEHa, 3K30- U SHJOTEPMUUYECKHE PEAKIIMH, TEII0BOU 3 (EeKT peakiuu,
SIpO aToMa, JJIEKTPOHHBIM CJIOW aToMa, aTOMHasi OpOuTalb, PAaAUYC
aToMa, XMMHUYECKasl CBsA3b, MOJSIPHASI U HEMOJISIPHAsl KOBAJEHTHAs CBS3b,
MOHHAsl CBS3b, MOH, KAaTHOH, aHUOH, pPAacTBOpP, MAcCOBas JI0OJIsl BEIECTBA
(IpolieHTHAasl KOHIICHTpAIUs1) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHUYECKMX TOHATUHA U
MPUMEHSTH 3TU MOHSTHS MPU OMUCAHUU BELIECTB U UX MPEBpPALICHUM;

e HCIOJb30BAaTh XHMHYECKYH) CHUMBOJMKY JUIsI COCTaBJICHHS (HOPMYJ
BELIECCTB U YPABHEHUN XHUMUYECKUX PEAKIIHI;

e ONpEAENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COEIMHEHUSX,
CTENEHb  OKUCIEHUS  3JIEMEHTOB B  OWHApHBIX  COEAMHEHUSX,
MPUHAAJIEKHOCTh BELIECTB K ONPENEIEHHOMY KIJIACCy COEIMHEHHUU 10
dopMynaM, BHA XUMHYECKOM CBA3M (KOBaJE€HTHas M HWOHHAs) B
HEOPraHNUYECKUX COCANHEHUSAX;

e packpeiBaThb cmbicia Ilepuognueckoro 3akona [J[. WM. Menneneesa:
JEMOHCTPUPOBATh IMOHUMAHHUE MEPUOANYECKON 3aBHCUMOCTH CBOICTB
XUMHUYECKUX 3JIEMEHTOB OT MX moJioxkeHus B Ilepuoauueckoil cucreme,
3aKOHOB COXPAHEHHsS MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YYEHUs, 3aKOHa ABOraapo;

e ONUCHIBATh W XapakTepuszoBaTh TaOIMuHYy0 QopMy Ilepuoanyeckoit
CUCTEMBbl XMMHUYECKHX OJJIEMEHTOB: pa3jiMyaTh IMOHSATUS «TJABHas
noarpynmna (A-rpymnmna)» u «mobounasd noarpynna (b-rpymnmna)y, maneie U
Oonblliie TNEepPHOAbl, COOTHOCHUTH OO0O3HAYEHMs, KOTOPHIE HMEIOTCS B
tabmune «llepuoanueckass cucrema Xxumuueckux osnementoB . .
MenpneneeBay C YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHSI aTOMOB



XUMUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sipa, o0lliee YUCIO JIEKTPOHOB
U pacrpeiesieHue UX Mo 3JIEKTPOHHBIM CII0SIM);

KJIacCU(UIIMPOBATH XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlEeCTBa,
XUMUYECKUE peakiuu (M0 YUCIy U COCTaBy Y4YacTBYIOIIUX B pEaKIuu
BEILECTB, 10 TEIIOBOMY 3 PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOINHME XUMHUYECKHE CBOWCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPKIas OMUCAHUE TPUMEPAMH MOJEKYIISIPHBIX
YPABHEHUM COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINN;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTHU OT UX KaYE€CTBEHHOTO
COCTaBa, BO3MOXHOCTHM TMPOTEKAHUS XHWMHYECKUX [MPEBpAICHUI B
Pa3IUYHBIX YCIOBHUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO W MOJSIDHYIO  MAacChl
BEIIECTB, MAaCCOBYIO JIOJI0 XHMHUYECKOrO0 DdJeMEeHTa 1o QopMyie
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEUIECTBA B PACTBOPE, TPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEaKIUU;

MIPUMEHSTh OCHOBHBIE OIEpPAlMM MBICIUTEIBHON NEATEbHOCTH — aHaIu3
U CUHTE3, CpaBHEHHE, 0000IlIeHHE, CHCTeMATHU3alMio, KIACCU(PHUKALHUIO,
BBISIBJICHUE TPUYUHHO-CICACTBEHHBIX CBSI3€M — NJI1 M3y4YCHUS CBOICTB
BEIIECTB W XHUMHUYECKHX PpEAKLUHM, ECTECTBEHHO-HAyYHbIE METOMbI
MO3HAaHUA — HAONIOJICHUE, U3MEpPEHUE, MOJECIUPOBAHUE, SKCIEPUMEHT
(peaJibHBIM U MBICIICHHBIN );

cleioBaTh ~ IpaBWJaM  IOJb30BaHUS  XMMHYECKOM  TOCYyIOW U
nabopaToOpHbIM 000pY/IOBaHMEM, a TaKXKe IMpaBHiiaM OOpalleHHus C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSIMH TIO BBITIOJHEHUIO
Ta00pAaTOPHBIX XUMHUYECKUX OMNBITOB MO TOJYYEHUIO U COOUPAHUIO
ra3oo0pa3HbIX BEMIECTB (BOAOpOJa ¥ KHUCJIOPOJA), MPHUTOTOBJICHHUIO
PacTBOpPOB C ONPEACIEHHON MAacCOBOM J0JIEW pacTBOPEHHOIO BELIECTBA,
IJIJAHUPOBAaTh W MPOBOJUTH  XUMHUYECKHE  OKCIEPUMEHTHl MO
pacno3HaBaHUIO PACTBOPOB WIEJIOYEN U KUCIOT C MOMOIbI HHIUKATOPOB
(;makmyc, perondTanent, METHIOPAHXK U JAPYTHE).

K xonIy oOydenus B 9 kj1acce npeIMeTHBIE PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pPacKpbIBaTh CMBIC OCHOBHBIX XUMHUYECKUX MOHATHUWA: XUMHUYECKUM
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEIIECTBO,
CJIO’)KHO€ BEIIECTBO, BaJIGHTHOCTb, 3JIEKTPOOTPHUIATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl PeaKIlusi, XUMUYECKas CBs3b, TEIIOBOU 3P heKT
peakiuu, MOJb, MOJSIPHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOIUTHYECKAS JHUCCOLMAIUS, PEAKIIUH HOHHOIO
oOMeHa, KaTaJu3aTrop, XHMMHUYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBIE PEAKINK, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHE U  BOCCTAaHOBJICHUE,
aloTponus, aMm(pOTepHOCTh, XUMUYECKas CBA3b (KOBAJICHTHAas, MOHHAs,
MeTaJuIMyecKas), KpHUCTAUIMYEeCcKas pemeTka, KOppo3Hs METaJlIoB,
CIUIaBbl, CKOPOCTb XUMHUYECKOM pEaKUuHu, MPEAeIbHO JOIMYCTUMAs
koHueHrpanus [1JIK Bemectsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSThH 3TU NOHATHUA MPU OMKMCAHUU BEILECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JJII COCTaBleHUs (QopMy
BEIIECTB U YPABHEHU XMUMHUYECKUX PEAKIUN;

ONPENEATh BaJICHTHOCTb U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX pA3IUYHOTO COCTaBa, MPUHAUIEKHOCTh BEIIECTB K
OnpeNeéHHOMY KJacCy CO€IMHEHHH 1o (opmyiiaM, BUA XUMHUYECKOU
CBA3M (KOBaJECHTHAs, WOHHAsg, MeETaUIMuecKasi) B HEOPraHUYECKUX
COEJIMHEHHUSX, 3apsi] MOHA MO XMMUYECKOH (opMylie, XapakTep Cpelbl B
BOJIHBIX PAacCTBOPAX HEOPTraHWYECKUX COCIMHEHUM, TUIl KPUCTAJUITMUECKON
PEIETKN KOHKPETHOTO BEUIECTBA;

packpbiBaTh cMmbIci [lepuomnueckoro 3akonHa [[. WM. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OIMUCHIBATH U XapaKTepU30BaTh
tabnuunyio (opmy Ilepuoanueckoil cUCTEMbl XMMHUYECKUX 3JE€MEHTOB:
paznuuath MOHATHUS «rjaBHas noarpynna (A-rpynmna)» U «rnoOouHast
noarpynna (b-rpynma)», manbie u  OOJbIIME MEPUOABI, COOTHOCUTH
0o003HaueHUsl, KOTOpbIE HMEIOTCS B TEPUOJUYECKON TaliuIe, ¢
YUCJIOBBIMU  XapAaKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsij sjapa, OOIlee YUCIO DJIJIEKTPOHOB U
pacmpeneneHue WX 10 DJIEKTPOHHBIM CJIOSIM), OOBSACHATH OOIIUE
3aKOHOMEPHOCTH B W3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIMHEHUU B
npejenax MajiblX IEPUOIOB U TJIaBHBIX MOATPYMI C YUYETOM CTPOCHHUS UX
aTOMOB;

KJIaCCU(PHUIIMPOBATh XUMHUYECKHE DIIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YAaCTBYIOIIUX B pEaKIUu
BELIECTB, MO TEIUIOBOMY 3P (EKTy, M0 W3MEHEHUIO CTENEHEW OKUCIIECHUs
XUMUYECKUX IJIEMEHTOB);

XapakTepru30BaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHYECKUE
CBOMCTBAa NPOCTBIX U CIOXHBIX BELIECTB, MOATBEP)KIAs OIHCAHUE
pUMepaMl MOJIEKYJISIPHBIX M HOHHBIX YpPaBHEHUM COOTBETCTBYIOIIMX
XUMUYECKUX PEAKLINIA;

COCTaBIIITb YPaBHEHUS AJIEKTPOJUTHYECKON JIHUCCOLMALMU  KHUCIIOT,
LIEJI0YEH U COJIEH, TTOITHBIE U COKPAIIEHHBIE YPABHEHNS PEAKIIM NHOHHOTO



oOMeHa, ypaBHEHHUS pEaKlWid, TMOATBEPKIAIONMUX CYIIECTBOBAHKE
TCHETHYECKOM CBSI3M MEK/y BEIIECTBAMU PA3IMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pPEAKIUN
MOCPEACTBOM COCTaBIICHUS DJIEKTPOHHOTO OajaHca STUX Peakiui;
MPOTHO3WPOBATh CBOMCTBA BEMIECTB B 3aBUCUMOCTH OT WX CTPOCHHUS,
BO3MOXKHOCTH TPOTEKAHUS XWMHUYECKHX TPEBPAIIEHUNA B Pa3TUYHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIbHYIO MOJEKYJSIPHYIO U MOJISIPHYIO MacChl
BELIECTB, MAaCCOBYIO JIOJII0 XHMHUYECKOrOo DdJeMEeHTa 1o QopMylie
COEIMHEHHsI, MACCOBYIO JOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
0 YPaBHEHUIO XUMHYECKOU PEaKIINH;

coOnoaTh  MpaBWia  MOJB30BAHUSA  XUMHUYECKOM  MOCYAOW |
1abopaTOpHbIM  00OpY/JOBaHHMEM, a TaKXke IMpaBujia OOpalleHus ¢
BCIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMH 110 BBITIOJHECHHUIO
7a00paTOPHBIX XUMUYECKUX OMBITOB MO TOJYYCHUIO W COOUPAHUIO
ra3000pa3HbIX BEIIECTB (aAMMHAaKa U YTIEKUCIIOTO Tra3a);

OPOBOJUTh  pEaKUuu, TMOATBEPKIAIOIINE  KAaueCTBEHHBIM  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPUI-, OpOMU/I-,
uoaua-, kapoonat-, ¢ocdar-, cuiaukar-, cyibdar-, THAPOKCUI-UOHBI,
KaTHOHBI aMMOHHUSI M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIONIUE B
BOJIHBIX PACTBOpPAX HEOPTAHMUECKUX BEIIECTB;

MPUMEHSATh OCHOBHBIE OIMEPAlMU MBICTUTEIHHONU JIEATETbHOCTH — aHAIH3
U CHUHTE3, CpaBHEHHE, OOO0OIlEHHe, CUCTEMATU3AIMIO, BBISBICHHE
MPUYHHHO-CJICJICTBCHHBIX CBS3€H — I WM3Y4YEHHUsS CBOWCTB BEIICCTB M
XUMUYECKUX PEaKIUi, €CTeCTBEHHO-HAyYHbIE METOABl TO3HAHUS —
HaOJIOZICHNE, M3MEpPEHHEe, MOJEIHPOBAHUE, SKCIEPUMEHT (peaabHbI U
MBICJICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
Koau4yecTBO 4acoB
Ne HaumenoBanme pa3jiesioB u duekTpoHHbIe (LM pPOBbHIE)
KonTtposbHbie IIpakTH4eckune
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
Pasnea 1. IleppoHayanbHble XUMHYECKHE IIOHATHS
XuMusg — BakHas 00/1acTh
€CTECTBO3HAHMUS U
1.1 N 5 2 https://m.edsoo.ru/YNVIX660G
MIPaKTUYECKON ACATEITHHOCTH
yeJ0BeKa
BemecTBa 1 xuMuueckue
1.2 B 15 1 https://m.edsoo.ru/ONNXR 1 VFQ
peakiuu
Hroro no pasneny 20
Pa3znes 2. Baxkneiinue npeacraBuTe/ M HEOPraHM4eCKNX BellecTB
Bo3nyx. Kucmopon. ITonstue
2.1 y pos 6 https://m.edsoo0.ru/D5SBORTY30
00 oxcHuaax
Bonopoa. Ilonsitue o
2.2 8 1 https://m.edsoo.ru/5D61JZ6PS
KHCJIOTaX U COJISIX
Bopa. PactBopsl. [lousarue 00
2.3 A p 5 1 1 https://m.edsoo.ru/M13I5KJIBM
OCHOBAHHUX
OCHOBHBIE KIaCCHI
24 11 1 1 https://m.eds00.ru/0T5SASMOWT

HEOPraHUYECKUX COCIUHEHUN

Hroro no pazaeny 30

Pasnen 3. [lepuoanueckuii 3axkon u [lepuoguyeckasi cucrema xumnueckux 3jaemMeHToB /I. . MenaeneeBa. CTpoeHue aToMoB.

Xumuyeckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHbIE pPeaknuu



[leproanueckuii 3aKOH 1
[Iepnoanueckas cucrema

3.1 XUMHUYECKUX djieMeHToB J[. 1. 7 https://m.edsoo.ru/TCBJIBVWFZ
MenneneeBa. CtpoeHue
aToma
XuMu4eckas CBA3b.
3.2 OKHUCIUTENBHO- 8 https://m.edsoo.ru/F6AOASDPF
BOCCTAHOBUTEJIHHBIC PEAKIH
Wroro no paszneny 15 https://m.edsoo.ru/LRYWBJPES
PesepBHOE Bpems 3 https://m.edsoo.ru/KQBD02J69
OBIIEE KOJIMYECTBO YACOB 68

I10 ITIPOTPAMME




9 KUIIACC

HaumeHoBaHMe pa3/iesioB U TeM

KoaudecTBO 4acoB

JaekTpoHHbIe (L (PpoBHIE)

Ne n/m Konrpoabnbie IIpakTuyeckne
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
Pa3nen 1. BemecTBO 1 XUMHYeCKHE PeaKIIUA
[ToBTOpeHME U yrinyOieHne 3HaHUH
1.1 P ey 5 1 https://m.edsoo.rut/EQETUT35Z
OCHOBHBIX Pa3JIeJIOB Kypca 8 Kiiacca
OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX
1.2 . 4 https://m.edsoo.ru/AFN4LWG7U
peakuuii
DNEKTPOIUTHYECKAS TUCCOLIUAIUS.
1.3 P A rat 8 1 1 https://m.edsoo.ru/KODURS0VV
XUMHUYECKUE PEAKLIMU B pacTBOpax
Uroro no pazaeny 17
Paznea 2. HemeTananl 1 UX cOeNHEHUS
OO61as xapakTepuCTHKa XUMUYECKUX
2.1 sl Xapairep 4 1 https://m.edso0.rw/ZTN1F7001
anemeHToB VIIA-rpynmel. ["aorens
OO01mas xapakTepuUCTHKa XUMUYIECKUX
2.2 anemeHToB VIA-rpynnsl. Cepa u eé 6 https://m.edsoo.ru/P3DHMFB09
COCTMHEHUS
OO61mas xapakTepuCTHKa XUMUYECKUX
23 aneMeHToB VA-rpymmsl. A3ot, pochop u 7 1 https://m.edsoo.ru/VOXDOUX?2S
UX COEIMHEHUS
OO61as xapakTepuCTHKa XUMUYECKUX
24 aneMeHToB IVA-rpynmnsl. Yriepon u 8 1 2 https://m.edsoo.ru/JPJ200VIX
KPEMHUI U UX COEAMHEHUS
Hroro no pazneny 25



Pa3zgen 3. MeTaibl M HX COeTUHEHU S

3.1 OO061111e cBOMCTBA METAIJIOB 4 https://m.edsoo.ru/GHV2L.6NJ8
3.2 Baxueiue MeTauibl 1 UX COSIUHECHUSI 16 https://m.edsoo.ru/EFKQW9HZI
Hroro no pazaeny 20
Pasnen 4. Xumus n okpy:Kammass cpega
BeniecTBa 1 maTepuansl B KU3HU
4.1 3 https://m.edsoo.ru/TENBWEF7Y
yeJIOBeKa
Hroro no pazneny 3
PesepBHOE Bpemst 3 https://m.edsoo.ru/FYSRY75R9
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME






HOYPOUYHOE IINTAHUPOBAHHUE
8 KUIACC

Ne

n/n

10

Tema ypoka

[Ipenmer xumuu. Pons xumun B
KU3HU YenoBeka. Tena u
BEILIECTBA

[TonsTre o MeTogax MO3HAHUS B
XUMHAH

[IpakTnueckast padora Ne 1
«IIpaBuna paboThI B 1abopaTopuu
U IpuéMBI 0OpaIeHus ¢
71a60pPaTOPHBIM 000PYIOBAHUEM
HucTele BelecTBa U CMECH.
Crioco0bl pazaeneHus: cMmecei
[TpakTuyeckas padora Ne 2
«Paznenenue cmecelt (Ha mpumepe
OYHCTKH MOBAPEHHOU COJIN)»
ATOMBI U MOJIEKYJIbI

XUMUYECKUE dJIEMEHTBI. 3HAKH
(CUMBOJIBI) XUMHUYECKUX
JIIEMEHTOB

IIpocTsle U CIIOXKHBIE BELIECTBA
ATOMHO-MOJIEKYJIIPHOE YUECHHE

3aK0H IOCTOSHCTBA COCTaBa
BEILIECTB. XUMHUECKas (hopmyJa.

KoauuyecTBo 4acoB

Bcero

KonTpoJabnbie
padoThI

IIpakTH4eckue
padoTsbI

Jlara
U3y4eHUs

yIeKTpOHHbIE N (poBbHIE
o0pa3oBaTe/bHbIC PeCypPChI

https://m.edsoo.ru/L62DS2CZR

https://m.edsoo.ru/9ZJAEW050

https://m.edsoo.ru/LSEW4353D

https://m.edsoo.ru/6TME21FW8

https://m.edsoo.ru/K3LSSMCRY

https://m.edsoo.ru/BLS04WTBS8

https://m.edsoo.ru/AH3D4DNAX

https://m.edsoo.ru/DXJIBSTJ95
https://m.edsoo.ru/IMOBJ3QZ5

https://m.edsoo.ru/IMC496F X6




11

12

13

14

BanentHocTh aTOMOB
XUMHUYCCKUX DJICMCHTOB
OTHOcuTeNLHAsI aTOMHAas Macca.
OTHOCHUTENbHAS MOJIEKYJIIpHAs
macca

MaccoBast 1011 XUMAYECKOTO
JJIEMEHTA B COCIUHCHUN
KonngectBo BemecTBa. Moib.
MounsipHas macca

dusnyeckue 1 XUMHYECKHUE
SABJICHUS. XI/IMI/I‘-IGCKaSI pealcuml

https://m.edsoo.ru/PIZPCIMDX

https://m.edsoo.ru/GHV58QMVE

https://m.edsoo.ru/368UNLS5Y2

https://m.edsoo.ru/YZM8S6ATH

15

16

17

18

19

20

HpI/I3HaKI/I " YCJIOBUSA IIPOTCKAHUA

XUMHUYECKUX PeaKIui

3aKOH COXpaHEHUsI MaCcChl

BEILIECTB. XUMUYECKUE YPAaBHEHUS

Brrunciaenus xojmyecTBa, Macchl
BEILIECTBA 10 YPABHEHUSAM
XUMHUYECKUX PEaKIUi

Kiaccudukanmst XumMuaeckux
peaknuii (CoequHEHN,
pa3iIoXKeHUs, 3aMEIICHUS,
oOMeHa)

M. B. JIoMOHOCOB — y4€HBIN-
sHIMKIoneaucT. O000IICHNE U
CHCTEMAaTH3aIus 3HaHUH

KonTponbnas padora Nel no teme

«BCH_IGCTBa 1 XUMHWYCCKUEC
pCakum»

https://m.edsoo.ru/N6DVNIKQOQ5

https://m.edsoo.ru/M8DS4IHVM

https://m.edsoo.ru/LUY9U3EQE

https://m.edsoo.ru/L48O7LAGB

https://m.edsoo.ru/PIWARH3AB

https://m.edsoo.ru/ON62SNERU




21

22

23

24

25

26

27

28

Bo3nyx — cmecsk razos. Cocras
Bo3ayxa. Kucnopoa — siemMeHT u
npoctoe BeuecTBo. O30H

du3nYecKre 1 XUMUYECKHE
CBOWCTBA KKCIOpoa (Peakiuu
OKHCJIeHUs, Topenue). [lonsTre
00 okcHaax

Crioco0ObI onydeHus: KUCIopoaa
B 1Ta0OpaToOpuu 1
MPOMBIIIICHHOCTH. [IpumMeHeHue
KHCIIOpo/ia

TemnnoBoit 3¢ ekt Xumuueckoi
peakLuy, IOHITHE O
TEPMOXUMHUYECKOM YPaBHEHUH,
9K30- U YHJOTEPMUYECKHUX
peaxmmax

TomnuBo (HedTh, yroiab U MeTaH).
3arps3HeHue Bo3Iyxa, CocoObI
€ro MpeJoTBPaICHUS

[IpakTuueckas padota Ne 3 mo
teme «Ilonmydyenue u cobupanue
KHCIJIOPO/JIa, U3YYCHHE €TO
CBOMCTBY

Bonopoa — anemeHT u npocroe
Bemrectso. Haxoxxnenue B
pupoIe

(DI/ISI/I'-IGCKI/IC U XUMHUYCCKHEC
cBoiicTBa BojiopoJia. [I[pumenenue
BOJIOpOA

https://m.edsoo.ru/XONONRN1P

https://m.edsoo.ru/FBS1JRKMB

https://m.edsoo.ru/VIWB6A2RD

https://m.edsoo.ru/PNMKIJZHKX

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

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

https://m.edsoo.ru/WD392ACWB

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




29

30

31

32

33

34

35

36

37

38

IlonsiTHE O KMCIIOTaX U COJIIX

Crioco0sI moTy4eHus BOAOPOa B
nmabopaTopun

[IpakTuueckas padora Ne 4 o
teme «llomydenue u coOupanme
BOJIOPOJIa, M3YUYECHHUE €TO
CBOMCTB»

ModsipHblii 00bEM Ta30B. 3aKOH
ABorazapo

Brruncienus o0néMa, KOJIMYeCTBa
BEILIECTBA ra3a 0 €ro U3BECTHOMY
KOJINYECTBY BEILECTBA WU
00BEMY

Brruncienus 005EMOB ra3os 1O
YPAaBHEHUIO PEAKLIMM HA OCHOBE
3aKO0HA 00BEMHBIX OTHOIIIEHUI
ra3oB

dusnyeckue U XUMHYECKHE
CBOICTBA BOJBI

CocraB ocHoBaHwuii. [lousarre 00
WHKATOpaXxX

Bopa kak pactBopuTens.
HaCBIHIeHHBIG 1 HCHACBIIIICHHBIC
pactBopbl. MaccoBast 1oJist
BEIIECTBA B pacTBOpE

ITpakTuyeckas padora Ne 5 o
teme «IIpurorosiieHue pacTBOPOB
C OIpeeIEHHON MacCOBOM 10JIeH

https://m.edsoo.ru/TMWNIVC43

https://m.edsoo.ru/COTO9UCIP

https://m.edsoo.ru/SS3IWAX33K

https://m.edsoo.ru/M3KSO10QDQ

https://m.edsoo0.ru/MXGOY304M

https://m.eds00.ru/9TQ8AXABY

https://m.edsoo.ru/7AOGEZK4R

https://m.edsoo.ru/IXB2W6IVL

https://m.edsoo.ru/MKHXPOFH4

https://m.edsoo.ru/ WXUKPAUOA




39

40

41

42

PacTBOPEHHOTO BEIIECTBAY
Kontponbnas pabora No2 mo teme
«Kucnopoa. Bogopoxa. Boga»
OKcunpl: cocTaB, KITacCUPHUKAIHS,
HOMEHKJIaTypa

[Tony4eHne 1 XUMUYECKUE
CBOWCTBA KMCIOTHBIX, OCHOBHBIX
1 aM(OTEpHBIX OKCHIOB

OcHOBaHUSA: COCTAaB,
Kiaccu(uKaius, HOMCHKIIATypa

https://m.edsoo.ru/IM7935DRY

https://m.edsoo.ru/STESJINAY

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

https://m.edsoo.ru/SU397HUSC

43

44

45

[Tonyuenue u XuMHUYECKHE
CBOMCTBa OCHOBAaHMI

Kucnotsl: cocras,
KJIacCU(UKaIMs, HOMECHKIIATypa

HonyquI/Ie 1N XUMHWYCCKHUC
CBOMCTBA KHCJIOT

https://m.edsoo.ru/GD9A28ROE

https://m.edsoo.ru/Q6U4WEBK7

https://m.edsoo.ru/Z2GCRN45W

46

Conu (cpemHue): HOMEHKIIATYpa,
CHOCOOBI MOJTYYEHUS, XUMUYECKHE
CBOMCTBA

https://m.edsoo.ru/JSNUIMI9TJ

47

[TpakTugeckas padora Ne 6.
PeIHGHI/Ie 3KCHepI/IMCHTaJ'II)HBIX
3a7a4 1o Teme « OCHOBHEIE
KJIACChI HEOPTAaHUYECKUX
COCIUHEHUIDY

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

48

I'eneTndeckas CBSI3b MEKIY
KJIacCaMH HEOPTaHHUYECKUX
COCTUHEHUH

https://m.edsoo.ru/YDS6ZRE31

49

O06001IeHYE ¥ cUCTEMAaTU3 AL

https://m.edsoo.ru/STBUOEEYN




50

51

52

3HAHUN

Kontponbnas pabota Ne3 mo teme

"OCHOBHEIE KJIaCCHI
HEOPraHUYECKUX COeAUHEHUI"

[IepBble TONBITKN
KJIaCCU(UKALUU XUMUUYECKUX
aneMeHToB. [lonsaTHE O Tpynmax
CXOJHBIX 3JIEMEHTOB

[Tepuonuueckuii 3aKOH U
IIepnonnueckas cucrema
XUMHYECKUX djieMeHToB /1. .
MenneneeBa

https://m.edsoo.ru/AFA7IDULD

https://m.edsoo.ru/COV3CC214

https://m.edsoo.ru/X9F1NR3US8

53

54

55

56

57

58

[Iepuonsl, rpynnsl, MOATPYIIIILI

Crpoenne atomoB. CocTaB
aTOMHBIX s1ep. M30Tombl

CrpoeHnue 31eKTPOHHBIX
000JI0YeK aTOMOB 3JIEMEHTOB
ITepuonnueckoii cucremst 1. 1.
Menpeneena

XapakTeprucTuka XMMHYECKOTO
AJIEMEHTA TI0 €T0 MOJIOKEHUIO B
[Tepnonnueckoii cucreme /1. U.
Menneneesa

3nauenue [leprnognueckoro
3aKOHa I pa3BUTHUS HAYKHU U
npaktuku. J[. 1. MenaeneeB —
YUYEHBI, IEAArOT U TPakIaHUH

PesepBubIil ypok. O6001eHIE 1

https://m.edsoo.ru/NOMWWIRXN

https://m.edsoo.rt/IMUDOMRSH

https://m.edsoo.ru/T9SYNVEB2

https://m.edsoo.ru/YIP0O4OMDX

https://m.edsoo.ru/SZD8XEQOP

https://m.edsoo.ru/ZCQTRPO8Y




cucTeMaTHU3anus 3HaHui /
Bcepocculickas npoBepodHas
pabota

Konrtponsnas padora Ne4 o reme
«CTpoeHue aroma. XuMu4eckas

59 . 1 1 https://m.edsoo.ru/FTIZFO9WF
cBs13b» / Beepoccuiickas
MpoBepoUHas pabora
OJIEeKTPOOTPHULIATEIBHOCTE AaTOMOB

60 pOOTPHI 1 https://m.edsoo.ru/HZA110EDS
XUMHYECKHAX DJIEMEHTOB

61 MNonHag xumMuueckas cBA3b 1 https://m.edsoo.ru/3SY1RJKVI
KoBanenTHas nonspHas

62 1 https://m.edsoo.ru/EOL3MT2AE
XUMHUYECKASA CBI3b
KoBanentHas HenonsipHas

63 1 https://m.edso00.ru/9Y VR3FUXI
XUMHUYECKAS CBI3b

64 CreleHb OKUCIEHUS 1 https://m.eds00.ru/RA6CVXM66
OKHCIIUTENBHO-

65 1 https://m.edsoo.1u/ZXNCA7DOZ
BOCCTAHOBUTEJIbHBIE PEAKIIUU

66 OKUCIUTEIN ¥ BOCCTAHOBUTEIHN 1 https://m.edsoo.ru/QPS46Z5PU

PesepBHeIit ypok. O6001ICHNE U

cHCTeMaTHu3alus 3HaHUH 110 TeMeE
67 1 https://m.edsoo.ru/4ARH7M35NF
«Ctpoenne aroma. XuMHUUIECKast

CBSA3b»
P I . 0000
68 C3CPBHbI YPOK © ill erme n 1 https://m.edsoo.ru/7DNRBZ948
CUCTEMATHU3AIUA 3HAHUN
OBIIEE KOJIMYECTBO HACOB I10 68 5 4

ITPOTPAMME



9 KUIIACC

KoaunuecTBo yacos
Ne Hara JJIeKTPOHHBbIE HU(POBHIE

Tema ypoka Kontpoasnbie IIpakTuueckue
n/n Bceero H3y4yeHusi 0o0pa3oBaTeJbHbIC PeCypChI

padoThI padoThI

Ilepronnueckuil 3aK0OH.

[Tepuoanueckas cucrema
1 https://m.edsoo.ru/ECRKA90OAY

XUMHUYECKUX 31eMeHTOB JI. H.
MenaeneeBa

3aKOHOMEPHOCTH B U3MEHECHUH
CBOMCTB XMMHUUYECKHUX DJIIEMEHTOB 1 https://m.edsoo.ru/GNJPEROFB

MIEPBBIX TPEX IIEPUOIOB

Knaccudukanms u
HOMEHKJIATypa HEOPTaHUYECKUX 1 https://m.edsoo.ru/WTO1WRA2Q

BCIICCTB

Buabl XUMHUYECKOW CBI3U U THIIBI
A 1 https://m.edsoo.ru/UI4Y5CFRV

KPUCTAJUIMYECKUX PEIIETOK

Konrponsnas padora Nel no

eme «IloBTOpenne
TeM BTOPCHHUC 1 1 1 https://m.edsoo.ru/J4X8ZN212

yIIyOJieHHe 3HaHU OCHOBHBIX
pas3zesoB Kypca 8 Kiaccay

Knaccugukarus XuMruueckux
peaKLyii 10 pa3InYHbIM 1 https://m.edsoo.ru/X8XAETE2]

IIpU3HaKaM

ITonsTHE O CKOpOCTH

XUMHUYECcKOM peakiuu. [lonsaTue
1 https://m.edso00.ru/6 VLXCYY7N

O TOMOTCHHBIX M TE€TEPOTCHHBIX
peaKimsx



IloHsTHE O XUMHUUYECKOM
paBHOBecHH. PaKTOPBHI,
BIIMSIIOLIHME HA CKOPOCTh
XUMHYECKON peakiuu u
IMOJIOKEHHE XUMHYSCKOTO
paBHOBECHS

https://m.edsoo.ru/H4FH7NZNM

OKHUCIIUTEIBLHO-
BOCCTAHOBHUTCIIbHEBIC peaKHI/II/I

https://m.eds00.ru/648V11026

10

11

Teopust 3AEKTPOIUTUYECKOMN
nuccouuanu. CUIbBHBIE U
cJ1a0bIe AIEKTPOIHUTHI

HonHbIe ypaBHEHHS peaKkuil

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

https://m.edsoo.ru/VN2SBIONI1R

12

XHUMHYECKHE CBOMCTBA KUCJIOT U
OCHOBaHHUM B CBETE
MpeACTaBICHUN 00
AJIEKTPOJIUTUYECKOM
JIMCCOLTUAIIH

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

13

14

XHUMUYECKUE CBOKCTBA COJIEH B
CBETE MpeACTaBIeHUu 00
AJIEKTPOJIUTUYECKOM
JUCCOLIUAIIUT

[TonsTe o rugponnse conen

https://m.edsoo.ru/ETD5QTS4G

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

15

O00011IeHIE U CUCTEMATHU3AIIHS
3HAHUUI

https://m.edsoo.ru/FEEIZRMBG

16

17

[IpakTnueckast padora Ne 1.
«Pemenne 3xcriepuMeHTaTBHBIX
3amau»

KonTponbnas padorta Ne2 o

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

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




18

19

20

TeMe «DIEKTPOIUTHYECKas
nucconuanusa. XuMUIeCcKue
pEeaKuuu B paCTBOpax»

OO1as xapakTepucTUKa
rajJoreHoB. X MUMHYECKHUE
CBOICTBA Ha IIPUMEPE XJI0pa

Xnopooaopon. ConsiHas
KHCJIOTa, XHMHYECKHE CBOMCTBA,
MOJTyYeHUE, MPUMECHEHUE

[IpakTnueckas padora Ne 2 o

teme «llonyuenue consaHoM
KHUCJIOTBI, U3yUYECHHUE €€ CBOKUCTBY

https://m.edsoo.ru/NNYKYZF12

https://m.edsoo.ru/CWVSHCD2M

https://m.edsoo.ru/PVEXIYWEG

21

Brruncnenus no ypaBHEHUsAM
XUMUYECKUX PEAKLUH, €CIIH
OJIMH U3 PEareHTOB JIaH B
N30bITKE

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

22

OOm1ast xapaKTepUCTHKA
anemMeHToB VIA-rpynmsl

https://m.edsoo.ru/VMWKERSEP

23

AnnorponHsie MOAU(UKALUT
cepsl. Haxoxxnenue cepsl u €€
COEAMHEHUI B IPUPOJIE.
XUMHYECKUE CBOMCTBA CEPBI

https://m.edsoo.ru/CX10EU8PO

24

CepoBonopoi, cTpoeHuUE,
(bu3HYECKUEe U XUMUIECKHE
CBOMCTBA

https://m.edsoo.ru/ECGX2B40W

25

Oxkcuppl cepbl. CepHas KUCIIOTAa,
buznyecKre 1 XUMUYECKHE
CBOMCTBA, IPUMEHEHUE

https://m.edsoo.ru/ULRFLCHH]1




26

XUMHUYECKUE peakiuy, JexKaline
B OCHOBE ITPOMBIIIIIEHHOTO
croco0a Mory4eHus CEpHO
KHUCJIOTBl. XUMUYECKOE
3arpsi3HEHUE OKPY KaroIIeH
Cpebl COeTMHEHUSIMHU CEPBI

https://m.edsoo.ru/H7FT3NON4

27

Briuucienne MaccoBOM 10U
BBIXOJIa IIPOAYKTA peaKIun

https://m.edsoo.ru/HSJE186 WN

28

29

30

31

32

33

OO1w1ast xapakTepucTHKa
31eMeHTOB VA-rpynnsl. A3oT,
pacnpocTpaHEeHUE B IPUPOJIE,
¢buznyecKue 1 XUMHUYECKHEe
CBOMCTBa

AMMHUaK, ero pu3n4ecKue u
XUMHYECKHE CBOMCTBA,
MOJTyYeHHE U IPUMEHEHHE

[IpakTuueckas pad6ora Ne 3 o
teMe «Ilonyyenue ammuaxka,
U3Y4YEHUE €T0 CBOUCTB»

A3oTHasg KucioTa, e€
(hU3HYECKUE U XUMHYECCKUE
CBOMCTBa

Hcnons30BaHne HUTPATOB U
COJIEH aMMOHHUS B Ka4E€CTBE
MUHEPATBHBIX Y100pEHHI.
XUMHUECKOE 3arpsi3HeHUe
OKpY’KaroIlel Cpeibl
COEIMHEHUSIMH a30Ta

®docdop. Oxcun pochopa (V) u

https://m.edsoo.ru/ WAHRMB976

https://m.edsoo.ru/HZAYESF13

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

https://m.edsoo.ru/U2DYEDMYE

https://m.edsoo.ru/SHBKCIQCB

https://m.edsoo.ru/GDQJSO3WP




34

35

36

37

dbocdopHas Kucnora,
(1)I/I3I/I‘~IGCKI/IC U XUMHWYCCKHUEC
CBOMCTBA, IIOJIy4CHUE

Hcnonb3oBanue GocgaTtoB B
KaueCTBE MUHEPATHHBIX
ynobpenuii. 3arpsisHeHHe
MPUPOTHON cpepl hochaTamu
Yrnepon, pacnpocTpaHeHHE B
npupoe, GpuznyecKue u
XUMHUYECKHE CBOMCTBA
Okcunpl yraeponaa, ux
buznYeCKre 1 XUMUIECKHE
CBOMCTBA. DKOJIOTHYECKUE
po0JIeMbl, CBSI3aHHBIE C
okcuaoMm yriepoaa (IV)

VYTroJIbHas KHUCI0Ta U €€ COJIU

https://m.edsoo.ru/UAZ3HUG65V

https://m.edsoo.ru/DWOM6SUUL

https://m.edsoo.ru/OXQAPGNCF

https://m.edsoo.ru/OHQHDG6IPA

38

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

https://m.edsoo.ru/G2HZXQGCS

39

40

[TepBoHaYaIbHEIE TOHATHUS 00
OpraHMYECKUX BEIIECTBAX KaK O
COECIMHEHMSX yIIIepoa

Kpemnuuii u ero coenqunenus

https://m.edso00.ru/30TIZ109Z

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

41

[IpakTrueckas padora Ne 5.
Pemenne skcriepuMeHTaTBHBIX
3amad4 o teme «BaxHeiimme
HEMCTAIJIbI U UX COCAUHCHU )

https://m.edsoo.ru/O7E8D0D77Z




42

43

44

45

46
47

48

Konrponsnas padora Ne3 o
TeMe «BakHelme HeMeTauisl 1
UX COEIMHEHUS»

OO11ast xapakTepucTHKa
XUMHNYCCKHUX 3JICMCHTOB —
MeTajuloB. Merayuinueckas CBA3b
1 MCTAJINIMYCCKast
KPUCTAJUIMYECKAsl PELIETKA.
@u3nyecKre CBOMCTBA METANIOB

XHUMHUYECKUE CBOMCTBA
METAJIJIOB. DJIEKTPOXUMUUECKHI
PsI HAaIPSDKEHUN METAJIIOB

O61ue cnocoObl MOTy4YeHUS
MeTaanoB. CiaBel. Beraucaenus
0 YPABHCHHUSM XUMHUYECKHIX
peaKkuui, eciiv OUH 13
pEareHTOB COACPKUT MPUMECH

IlonsiTHE O KOPPO3UU METAILIOB
[IenouHble METAIIBI

OKCI/I,Z[BI U TUAPOKCUIBI HATPUA U
KaJius

https://m.edsoo.ru/S85J9UGH3

https://m.edsoo.ru/XK1GYPCO1

https://m.edsoo.ru/Z7YRNPAEW

https://m.edsoo.ru/G54GDQI2D

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

https://m.edsoo.ru/Q4DX0G3U9

49

50

51

52

[I{emouHO3eMENBHBIC METAJIIIBI —
KaJBLIIUNA 1 MarHui

Baxxnenmme coeTMHEHUS
KaJTBITHS

O0001IeHE ¥ cUcTEMaTU3alUsA
3HAHUH

JKEcTtkoCTh BOIBI U CIIOCOOEI €8

https://m.edsoo.ru/REOCDYO0K6

https://m.edsoo.ru/CJR96CMZA

https://m.edsoo.ru/OSPXGG1BE

https://m.edsoo.ru/ WFMBFTTTP




53

54

55

YCTpaHEHUs

[IpakTuueckas pad6ora Ne 6 o
TeMme "JKECTKOCTE BOJILI U
METOJIbl €€ yCTpaHEHUS"

AFOMUHUN

AmdoTepHBIE CBOIHCTBA OKCHUJIA U

TUAPOKCH]IA

https://m.edsoo.ru/NF1ROKBS&J

https://m.eds00.ru/9ZJSRD1TV

https://m.edsoo.ru/NISKIIOJS5

56

57

58

Kenezo
OxcuIbl, THIPOKCHIIBI U COJTU
xenesa (I1) u xxenesa (III)

O0001IeHE ¥ cUcTeEMaTh3alusA
3HAHUHI

https://m.edsoo.ru/F20NJRS5SR

https://m.edsoo.ru/IRTUBLAMP

https://m.edsoo.ru/NAON6HGKZ

59

[IpakTuueckas padora Ne 7.
Pemenue sxcnepuMeHTAIbHBIX
3aja4 no teMe «Baxkneime
METaJUIbl M UX COCIMHCHUSI

https://m.edsoo.ru/ZN7G0QSMX

60

61

62

Brruucienust mo ypaBHeHUSIM
XUMHUYCCKUX PEAKIUH, €CIIH
OJIMH U3 PEareHTOB JaH B
M30BITKE U COJICPKUT
npumecu. Berunciienus
MacCOBOU J0JIM BBEIX0/1a
MPOJIYKTa PEAKIINH
O06o001IeHNE U CHCTEMATH3ALINS
3HAHUI

KonTponbhas padorta Ne4 no
TeMe «Bakuenme MeTaisl U
HUX COEIVHEHUI

https://m.edsoo.ru/AYD2HESIY

https://m.edsoo.ru/B8STO9VTKOP

https://m.edso0.ru/703C804GN




BemecrBa u MaTcpHaJibl B

63 B 1 https://m.edsoo.ru/OFI32JMTO
IMOBCEIHEBHON KHU3HU UeJIOBEKA
XHUMUYECKOE 3arpsi3HEHUE

64 . 1 https://m.edsoo.ru/9ANGYEYOQI
OKpYKaroIen cpeibl
Ponps xumuu B pemeHnn

65 1 https://m.edsoo.ru/180Q203Y28
AKOJIOTMYECKUX MPOOIeM
Pese i ypok. O000IIeHnE

66 PBHPIM YP f,Jl e 1 https://m.edsoo.ru/DT1BAS5U4
cHCTeMaTH3aLus 3HAHUI
PesepsHrlil ypok. QO000IIEHHE U

67 p yp ?l 1 https://m.edso0o.ru/P52TIZNXV
CHCTeMaTH3aLus 3HAHUI
PesepBubiii ypok. O0001meHnE

68 p yp iH 1 1 https://m.edsoo.ru/TMK36TIZG
CHCTEeMAaTH3aLus 3HAHUI

OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME






IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJILHOM TPOTPAMMBI

8 KUIACC

Kox
NpoBepPsieMOro
pe3yJbTarTa

1

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOIM
o0pa3oBaTe/IbHOI NPOrpPaMMBbI OCHOBHOT'0 00111er0 00pa30BaHus

ITo Teme: ((HepBOHa‘IaJ'II)HBIC XHUMHUYCCKUEC ITOHATHA

1.1

1.2

1.3

1.4

L.5

pacKpbIBaTh CMBICII OCHOBHBIX XUMHWYECKHX IIOHATHHA: aToM,
MOJIEKYJIa, XHMHYECKHH OJJIEMEHT, IIPOCTOE BEILECTBO, CII0XKHOE
BEIIECTBO, CMECh (OIHOpPOJIHAs W HEOJHOPOJHAs), BaJEHTHOCTH,
OTHOCUTEIbHAs aTOMHAas M MOJIEKyJsIpHas Macca, KOJIMYECTBO
BEIIECTBA, MOJb, MOJIIPHAs Macca, MAaccoBas [JOJ1 XUMHUYECKOIO
AJIEMEHTA B COEJUHEHHUU, MOJSIPHBIA OO0BEM, XMMHUYECKas peakius,
KIacCU(pUKalUsl  peaklUMil: peakuud  COEAMHEHHUS,  pPEeaKIUH
pas3lIoOKEHUs,, PEAKUMU 3aMEleHMs, peakuuu OoOMeHa, HK30- U
HHIOTEPMHUUYECKHE DPEaKLUH, TEeIIoBOH 3((deKT peakuyuu, pacTBOp,
MaccoBasi J10J BELIECTBA (IIPOLIEHTHAs KOHIIEHTpAL|s) B pacTBOpe
WJUIFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMMUYECKUX IOHATHUH H
IIPUMEHSATD ITU NOHATHUS IIPU ONMHCAHUM BEIIECTB U UX MIPEBPALICHUI
UCTIOJIb30BaTh XMMUYECKYI0 CHMBOJHUKY JJISI COCTaBJICHUS (HOpMyT
BEILECTB U YPABHEHUN XUMUYECKUX PEAKLUN

pacKpbIBaTb  CMBICI  3aKOHOB  COXPAHEHUS  MAacChl  BEILECTB,
IIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOIO YYE€HHUsS, 3aKOHa
Aoraapo

OIIpEaAcIATh BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COCAMHCHUAX

1.6

KJIaccu(UIUPOBATh XUMHUYECKHE pEaKIuu (10 YUCIy H COCTaBy

Y4aCTBYIOUINX B PEAKIH BEIIECTB, MO TEIIOBOMY (D (DEKTy)

1.7

BBIUUCIISATH OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAacChl

BCIICCTB



1.8

1.9

1.10

2.1

2.2

2.3

BBIUHCIISATH MAacCOBYIO JOJIO XMMHMYECKOTO 3JIeMEHTa 1o (opmyiie

COEIMHEHHS,
BBIUUCIIATH MACCOBYIO JIOJTFO BEIIIECTBA B PACTBOPE

NPUMEHSTh €CTeCTBEHHOHAYYHbIE METO/bI MO3HAHUS — HAOIIOJICHHUE,
U3MEpeHue,  MOJEJIMPOBAHME,  OKCIEPUMEHT  (peajbHBIi U

MBICIICHHBIN )
I[To Teme: «BakHelme npeIcTaBUTETN HEOPIaHUIECKUX BEIIECTBY

pPaCKprIBaTb CMBICII OCHOBHBIX XHMHUYCCKHX TMOHSATHH: OKCHun,

KHUCJj10Ta, OCHOBAaHHUEC, COJIb

OIpeaAcCIATL MPHUHAIJIC)KHOCTL BCHICCTB K OHpelleJIéHHOMy KJ1aCCy

COEMHEHH 10 popMyliam

KJIacCCU(UIIMPOBATh HEOPTAaHUYECKUE BEIIECTBA

24

2.5

XapakTepu3oBaTh (OMUCHIBaTh) OOLIME XMMHUYECKHE CBOICTBa
BELIECTB Pa3IMYHBIX KJIACCOB, NMOATBEPXKJAasl ONHCAHUE NPUMEPAMHU
MOJIEKYJIIPHBIX YPAaBHEHUI COOTBETCTBYIOIIMX XUMHUECKUX PEaKLUi
IIPOTHO3UPOBAaTh CBOICTBA BELIECTB B 3aBUCUMOCTH OT HX

KauCCTBCHHOI'0O COCTaBa, BO3MOKHOCTU IPOTCKAHUA XUMHUYCCKUX

npeBpameHI/Iﬁ B PA3JIMYHLBIX YCIIOBHUAX

2.6

CIEAOBaTh IpaBWIaM [OJb30BAaHUS XMUMUYECKOW TOCYIOW U
nabopaTopHEIM 00OpYAOBaHMEM, a TAKXKe MpaBUIaM OOpAIIECHUS C
BEIIECTBAMM B COOTBETCTBUM C HWHCTPYKLUSMHU IO BBIIIOJIHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB MO MOJYYEHUIO M COOMpPAHUIO
ra3000pa3HbIX BEHIECTB (BOJOpPOAA M KHUCIOpPOAA), MPUTOTOBIECHUIO
pacTBOpPOB € ONPEACIEHHOM MacCOBOM JOJIEM PacTBOPEHHOIO
BELIECTBA, MJIAHUPOBAThH U NIPOBOJUTH XUMUUYECKUE IKCIIEPUMEHTHI 110
pacro3HAaBaHUIO PACcTBOPOB WIEJIOYEd W KUCIOT C IIOMOIIBIO

MHAUKATOPOB (1akMyc, (heHondTarent, METHIOPAaHK U IPyTHe)

2.7

IIPOBOJIUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOUN pEaKIUU

IIo Teme: «llepuommyeckuii 3akoH u Ilepmommueckas cucrema
xuMuueckux snaemeHToB [[. M. MenneneeBa. CTpoeHHUE aTOMOB.

Xumuyeckas cBsi3b. OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKITUN»

3.1

PACKpPBIBATE CMBICII OCHOBHBLIX XHMHUYCCKHUX TOHSTHM: AApO aroma,
3J'IeKTp0HHBII71 cJIoH aToMa, aTOMHasd Op6I/ITaJ'IB, paauyc artroma,

XUMHUYCCKad CBA3b, IOJIIpHAd W HCIOJIIpHAsd KOBAJICHTHAA CBA3b,




3.2

33

3JIEKTPOOTPUIATETBHOCTh, HWOHHAsA CBA3b, HMOH, KAaTHOH, AaHWOH,
CTEIEHb OKUCIICHUS

KIIACCU(PUITMPOBATH XUMUYECKUE DTIEMEHTHI

OINMKCHIBATh M XapakTepu3oBaTh TabmuuHyto (opmy [lepuogndeckoit
CHUCTEMbl XMMHUYECKUX OJJIEMEHTOB: pa3jinuyaTh IOHATHUS «TJIABHAA

noarpynna (Arpynma)» u «mnobGouHas mnoarpynna (brpymma)y,

«MaJiple» B «OOJIBIIIE) epruoabI

34

3.5

packpsiBaTh cMbica [lepuoanueckoro 3akona .M. Menneneesa:
JIEMOHCTPUPOBATH MOHUMAaHKUE TEPUOANYECKOI 3aBUCUMOCTH CBONCTB
XUMHUYCCKUX DJJIEMCHTOB OT HUX IOJOXCHUA B Hepnoanqecxoﬁ

CUCTEMC

COOTHOCUTh  OOO3HAYeHMs, KOTOpble MMEITCS B  Tabmiuue
«Ileppoguueckas  cucremMa  XUMHYeCKuXx  dnemeHtoB .U
MeneneeBay C 4YUCIOBBIMU XapaKTEPUCTHUKAMH CTPOEHHUS aTOMOB
XMMHUYECKHX DJEMEHTOB (COCTaB M 3apsaa  Aapa, oOluee Yucio

9JICKTPOHOB U paCHpCACIICHUEC UX I10 JICKTPOHHBIM CJ'IOHM)

3.6

3.7

OMnpCaCiIsATb CTCIICHb OKHUCJIICHHUA SJICMCHTOB B 6I/IHapHBIX
COCAMHCHUAX
OIIPECACIIATE BUL XUMHYECKOM CBS3U (KOBaJ'IeHTHaSI n I/IOHHaSI) B

HCOPTaHUYCCKUX COCIUHCHUAX

9 KUIIACC

Kon
NpoBePSIEMOro
pe3yJabTara

1

1.1

IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI 0CBOEHHSI OCHOBHOM
00pa30oBaTeJIbHOM NPOrPaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus

ITo Teme: <<BCH_[€CTBO U XUMHYCCKad pCaKmus»

pacKpbIBaTb CMBICI OCHOBHBIX XUMHUYECKHX [IOHATUH: pacTBOp,
JIEKTPOJIUTBI, HEAJIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAsT IUCCOLMALUS,
peakiuy MOHHOrOo OOMEHa, KaTalu3aTop, XUMHUYECKOE pPaBHOBECHE,
oOpaTtumble " HeoOpaTuMble peakuuu,
OKHCJINTEIbHOBOCCTAHOBUTENBHbIE peaxiuu, OKUCJIUTEb,
BOCCTAHOBUTEJIb, OKHCICHME W BOCCTAHOBJEHHE, aJIOTPOIIUS,
aMQOTepHOCTh,  XUMHUYECKas  CBS3b  (KOBaJICHTHAas, HWOHHasd,

MeTaHHI/I‘IeCKaﬂ), KpucTtalJIndeCKas peméTKa, CIINIaBbl, CKOPOCTH



XUMHUYECKOW peaKkuu

1.2

1.3

1.4

L.5

2.1

2.2

2.3

HIUIIOCTPUPOBATE B3aMMOCBA3b OCHOBHBLIX XHUMHYCCKUX MOHATHH H

MMPUMCHSATD OTU MMOHATHS ITPU OIMMCAHUU BCHICCTB U UX HpeBpaH_ICHI/Iﬁ

COCTaBJIATh YPaBHEHHUS SJIEKTPOJIMTHUECKON AUCCOLMALMU KHCIOT,
HIeJIOYENH M COJIEH, IOJIHBIE M COKpAIEHHBIE YPaBHEHHUs DPEaKkIHu

HOHHOr0 0OMeHa

PaCKpbIBaATh CYHIIHOCTb OKUCIIUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKHI/IfI

HOCPEJICTBOM COCTABJICHUS SJIEKTPOHHOIO OalaHca ITUX peaKLuii
IIPOBOJUTH PACYETHI [0 YPABHEHUIO XUMUYECKOU pEeaKIuu

Ilo Ttemam: «Hemerayuipl U HMX COEOIUHEHUS» U «MeTalIbl U HUX

COCAMHCHUA»

XapaKTePHU30BaTh (OMUCHIBAThH) OOIIHE U CIEITM(PUISCKUE XUMHUECKUE
CBOMCTBA TPOCTBIX U CIOKHBIX BEIIECTB, MOATBEPXKAAsl OMHCAHUE
MpUMEpaMU MOJICKYJISIPHBIX ¥ MOHHBIX YPaBHCHHH COOTBETCTBYIOIINX
XUMHUYECKUX PEaKIUi

COCTaBJIATh YPABHEHUS PEAKIIMHA, TIOJTBEPKIAIONINX CYIIECTBOBAHUE
TeHETUYECKOM CBSI3U MEX]y BEILIECTBAMU PA3JIMYHBIX KJIACCOB
MIPOTHO3MPOBATh CBOWCTBA BEIIESCTB B 3aBUCUMOCTH OT MX CTPOCHWS,
BO3MOXXHOCTH MPOTEKAHUS XUMUYECKUX MPEBPALICHUH B Pa3IUYHBIX

YCIOBHAX
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2.5

CllefIoBaTh IPaBWJIaM [IOJI30BAHUS XMMHUYECKOH THOCylod W
na0opaTOpHBIM 000pYAOBAaHHEM, a TaK)Ke MpaBWiIaM OOpaIIeHUs C
BELIECTBAMH B COOTBETCTBUU C HHCTPYKUUSMHU IO BBIIIOJIHEHUIO
71a00paTOPHBIX XMMHUYECKUX OIBITOB IO MOJYYEHHUIO M COOMpPaHUIO

ra3000pa3HBIX BEIIECTB (AMMHAKa U YTIICKUCIIOTO Ta3a)

MMpOBOAWUTL PC€aKHWH, ITOATBCPKIAAIOIINEC KAQ4EeCTBEHHLIH COCTaB
pa3IMuYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOPHI-,
Opomuna, wommn, KapOoHat, (¢ocdar, cwIHKar, Ccyibdar,
THJPOKCUIMOHBI, KATHOHBl aMMOHHS, MOHBI HM3YYCHHBIX METAJUIOB,

IIPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPIraHUYECKUX BEIIECTB

[To Teme: «XuMus 1 OKpy>Karolas cpena»

3.1

pacKpbIBaTh CMBICI  OCHOBHBIX Xumuyeckux nonstuil: [1JIK

BC€HICCTBA, KOPPO3UA MCTAJLJIOB

32

IMPUMCHATE OCHOBHBIC OII€panunu MBICITUTEIIEHOM ACATCIIBHOCTH —



aHaMM3 ¥ CHUHTE3, CpaBHEHHWE, OOOOIICHWE, CHUCTEeMAaTHU3aIHIo,
BBISIBJICHHE MPHYUHHO-CICIICTBEHHBIX CBSI3€H — Ui W3YYCHHS
CBOﬁCTB BCIICCTB W XHUMHNUYCCKUX peaKHI/II\/II; GCTGCTBGHHOHay‘-IHIﬂe
METOJIbI TIO3HAHWSI — HAONOJICHUE, H3MEpPEHUE, MOJICITHPOBAHUE,

AKCIIEPUMEHT (peabHbI U MBICJICHHbIN)



IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS

1

1.1

1.2

[lepBoHavYaIbHBIE XUMUYECKUE MTOHSATHUS

[Ipenmer xumuu. Ponb XuMHM B KM3HM YEJNOBEKA. XHMMHS B CHCTEME HayK.
Tena n BemectBa. PU3MYECKHE CBOWCTBA BEHIECTB. ATPEraTHOE COCTOSIHUE
BEILIECTB

[TonsTe 0 MeTOoMax Mmo3HaHUs B XuMuU. YucTele BemecTBa U cMecH. CriocoObl

pasjiesieHus: cMecen

1.3

ATOMBI M MOJICKYIJIBI. Xumuueckue dieMeHTbl. CHMBOJBI  XUMHYECKHX

9JICMCHTOB. HpOCTLIe " CJIOKHBIC BCIICCTBA. ATOMHO—MOJ’ICKy.TISIpHOG YUCHUC

1.4

Xumudgeckas (bOpMy.Ha. BajieHTHOCTh aTOMOB XMMHMYECKHX JJIEMEHTOB. 3aKOH
INOCTOAHCTBA cocCTaBa BCIICCTB. OrHocuTenbHas aTOMHast Mmacca.
OTtHOcHUTEIbHAS MOJICKYJIsSIpHAs Macca. MaccoBas g0 XUMHYECKOTO 3JIeMEHTa

B COCAUMHCHHNU

1.5

1.6

1.7

KomnuectBo BemectBa. Moisib. MoisipHast macca. B3anmoCBs3b KOJIMYECTBA,
Macchl W 4YHCIa CTPYKTYPHBIX €IMHHUI] BemiecTBa. Pacu€tel mo Qopmynam

XUMHUYECKHUX COCTUHEHUN

dusznyeckne U XUMHUYCCKHUE SBJICHHUA. XUMHUYCCKAs peakuuga u eé IIPpU3HAKH.
3aKoH COXPAaHCHUS MACChl BCUICCTB. XUMHUUYECKHE YpaBHCHMU. KHaCCI/I(I)I/IKaL[I/IH

XUMHUYECKHX pPeaKUi (COeTMHEHMS, pa3I0KEHUs, 3aMeIIeHNs, 0OMEHa)

XHUMHUYECKUH HKCIIEPUMEHT: 3HAKOMCTBO C XUMHUUYECKOU IOCYA0H, ¢ IIpaBUIIaMU
paboTtel B JabopaTopur W TpuéMamMu OOpalleHus C J1abOpaTOPHBIM
000OpyJIOBaHHEM, H3yYE€HHE W OIHUCaHHe (UIUUYECKUX CBOMCTB 00pa3LoB
HEOpPraHUYECKUX BEIIeCTB, HaOmoaeHue ¢Gu3nueckux (MIaBJIeHHE BOCKa,
TasiHUE JIbJIa, PACTUPAHUE caxapa B CTYIIKE, KUIIEHHE U KOHJAEHCAlUsl BOJAbI) U
XUMHYECKHX (TOpeHHe CBeuYd, [MpOKaJMBaHWE MEJHOW  IMPOBOJIOKH,
B3aMIMOJICHICTBHE MeJla C KHUCJIOTOW) SIBIICHWH, HAONIOJEHUE U OIHCAHUE
NPU3HAKOB MPOTEKAaHHWsS XUMHUYECKHMX peakuuid (pa3jioxeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KHUCIOTBI C XJOPHIOM Oapusi, pas3jioKEHUE
runpokcuna Meau(Il) mpu HarpeBaHuu, B3aMMOJEHCTBHE Keje3a C PACTBOPOM

commu meau(1l), nzyuenue cnoco6oB pazaeneHus: cMeceu (C MoMOIIbI0 MarHuTa,




2.1
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2.3

¢bunbTpoBaHMe, BBIMApUBAHUE, TUCTWUIALMS, XpomaTorpadus), mpoBeaeHUe
OYHUCTKH IMOBApEHHOM COJIM, HAOIO/IEHHE U ONMCAaHNUE PE3yJIbTaTOB MIPOBEACHUS
OMBITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHMsI MAacChl, CO3JaHHE MoJelei

MOJIEKYT (IIIapOCTEPIKHEBBIX )
Baxkueiiluye mpeacTaBuTENM HEOPraHMYECKUX BEIIECTB

Boznyx — cmech rasos. CocraB Bo3nyxa. Kuciopox — sjmeMeHT M mpocroe
BeulecTBo. HaxokaeHue kuciaopojga B mpupojie, GuU3Mueckue M XMMHUYECKHe
cBoiictBa (peakiuu ropenus). Oxcuabl. [Ipumenenue kuciopona. CriocoOb
NOJYYEeHUsI KHUCIOopoJa B JIA0OpaTOpUH M MPOMBIIUICHHOCTH. KpyroBopor

Kuciopoja B npupojae. O30H — amioTponHas MoUpUKAII KHCIOPOoIa

TennoBoil >3 PeKT XUMUUECKOH peakul, TEePMOXUMUYECKUE YPaBHEHHSI, 9K30-
U DHJA0TEpMUYECKUE peakuu. TOIINBO: YyToJb U METaH. 3arpsi3HEHUE BO3AyXa,
yCHUJIEHHE TapHUKOBOT0 3(pexra, pazpylieHne 030HOBOTO €105

Bonopon — anemeHT u mpoctoe BemecTBo. HaxoxaeHue Bogoposna B HpUpOJE,
¢usnueckre W XUMHUUYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI IMOTYYEHHUS.

Kucmote! u comu
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2.5

2.6

2.7

2.8

MonsipHblit 00BEM ra3oB. Pacuérel 10 XUMHUYECKUM YPaBHEHUSIM

®dusznyecknue CcBOMcTBa BOAbl. Boma kak pactBoputeiab. PacTBOpSI.
HaceplienHble 1 HEHACHIIIEHHBIE PacTBOpPbl. PacTBOpUMOCTh BELIECTB B BOJE.
MaccoBast 1onsi BellecTBa B pacTBOpe. XHMHYECKHE CBOWCTBA BOJBI.
OcHoBanust. Ponp pacTBOpoB B mpupoe U B KHU3HM uenoBeka. Kpyrosopot
BOABI B TpUPOJE. 3arps3HeHHe NPHUPOAHBIX BoA. OxpaHa M OYHMCTKA
MPHUPOIHBIX BOJ

Knaccugukamuss Heopranmdeckux coeauHenuil. Oxcuapl. Krnaccugukarms
OKCHJIOB: cojeoOpasyromue (OCHOBHbIE, KHCIOTHbIE, amM(OTepHble) U
HecoseoOpasyromue. Homenknarypa okcuaoB. dusnueckue U XUMHUECKHE

CBOMCTBaA OKCHIOB. HonyquI/Ie OKCHIO0B

OcHoBanust. Knaccudukanust ocHoBaHUM: MIENTOYM U HEPaCTBOPUMBIE
ocHoBaHus. HomeHnknarypa ocHoBanuil. du3nyeckue U XUMHUYECKHUE CBOHCTBA

ocHoBaHMil. [lomyueHne ocHOBaHUI

Kucnorel. Knaccudukamus xucinor. Homenknatypa kuciaor. dusznyueckue u
XMMHYECKHE CBOMCTBAa KHCIOT. Pan aktuBHoctn MmetaioB H.H. bekerosa.

[Tomyuenue kucaot

2.9

Comu. Homenknatypa cosneil. @usnueckre M XHUMHYECKHE CBOWMCTBA COJICH.

[Tonydenue coneit



2.10

I'ereTmueckas CBSI3b MCXKIY KiiaCCaMU HEOPTraHNICCKUX CoeﬂI/IHeHI/Iﬁ

2.11

3.1
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XWMHUYECKUN  DKCIIEPUMEHT: KAa4eCTBEHHOE  ONPEIEICHUE  COACpKAHUS
KHCJIOpO/ia B BO3JyXe, MOJy4YeHHe, cOOMpaHMe, paclio3HaBaHHE U H3y4EHUE
CBOICTB KHCJIOpOJa, HAOIIOJeHHE B3aUMOICUCTBUS BEILIECTB C KUCIOPOAOM U
YCIJIOBUSI BOZHUKHOBEHUS UM NPEKpAIleHUsl TOpeHUs (I1oKapa), 03HAKOMJIEHUE C
oOpa3liaMud OKCHJIOB M ONHUCAaHHE HX CBOICTB, MOJy4YeHHE, coOHupaHue,
pacrio3HaBaHWE M M3Y4YEHHE CBOWCTB BOJOpoJa (rOpeHue), B3auMojeicTBue
Bozopoaa ¢ okcugom meau(Il) (Bo3aMOKHO MCTIOTB30BaHNE BUACOMATEPUATIOB),
HaOmo/ieHue o0pa3loB BELIECTB KOJIMYECTBOM | MOJb, HCCIEIOBaHUE
OCOOCHHOCTEl pacTBOPEHHs BELIECTB C PA3IUYHOW PaCTBOPUMOCTHIO,
[IPUTOTOBJICHUE PACTBOPOB C OMIPEAEIEHHON MACCOBOU JOJIEH PAaCTBOPEHHOTO
BELIECTBa, B3aUMOJCHCTBUE BOJbI C MeTallaMU (HaTpUEM M KaJbIHeM)
(BO3MOXKHO HCIIOJIb30BaHME BHJCOMATEpHANIOB), OINpPENIEICHUE pPACTBOPOB
KUCJIOT W WIEJIOYEed C TOMOIIBI0 HMHJIUKATOPOB, HCCIIEJOBaHHE 00pa3loB
HEOPraHMYECKUX BEIIECTB pA3IUYHBIX KJIACCOB, HAOJIOJCHUWE W3MEHEHUS
OKpacKM HWHJMKAaTOpPOB B pacTBOpAaX KHCIOT M IIEJIOYEH, H3ydeHUe
B3anmoyeiicTBust okcuga meau(Il) ¢ pacTBopom cepHON KHCIOTBI, KUCIOT C
MeTaJlJIaMH, peakliuii HeHTpaau3aluu, NoJy4eHue HEPAaCTBOPUMbBIX OCHOBaHHH,
BBITECHEHHE OJHOIO0 METaula JApYyTMM M3 pacTBopa COJIM, pEIICHHE
HKCIIEPUMEHTAIbHBIX 3a/ad Mo TeMe «BakHelmme kiacchl HEOPraHUYECKUX

COEIUHEHUN

[Tepuoanueckuii 3akoH u [lepruoanueckas CUCTEMAa XUMUYECKHUX 3JIEMEHTOB
.M. Menneneea. CTpoeHre aTOMOB. XUMHUYECKas CBSI3b. OKUCIUTEIIBHO-

BOCCTAHOBUTCIIbHBIC PCAKITNN

[lepBple TOMBITKM KIACCU(PHUKAIMU XUMUYECKUX JJIeMeHTOB. [loHsTue o
rpynmnax CXOJIHBIX 3JI€MEHTOB (ILEJIOYHbIE U IIEIOYHO3EMENbHBIE METasllbl,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yroT amdoTepHbIe

OKCHUABI U TUAPOKCHIBI

Ilepnonnueckuii 3akoH. [lepuonnueckas cuctemMa XMUMUYECKUX 1eMeHTOoB J[.H.
Menneneesa. Koportkoneprnonnas " JUIMHHOIIEPUOIHAS bopmbl
[lepuoanueckoit cucteMbl xuMuueckux adnemeHtoB [[.M. Menneneesa.
ITepuoasl u rpynnel. PU3NYECKUI CMBICI HOPSAKOBOTO HOMEpPA, HOMEPOB

IIEpHOJIa ¥ TPYIIIBI 2JIEMEHTA

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otomnel. Onexktponsl. CtpoeHue

SJICKTPOHHBIX 000JIOUEK aTOMOB ICPBBIX 20 XHMMHYECKHX 3JICMEHTOB
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3.5

3.6

3.7

9 KVIACC

Kon

1.1

ITepuoanueckoit cucremsl JI.1. MenaeneeBa. XapakTepuCTUKa XUMHUYECKOTO

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

3aKOHOMEPHOCTH HM3MEHEHHUs paauyca aToOMOB XHMMHMUYECKHX DIIEMEHTOB,
METAJUIMYECKUX M HEMETaJUIMYECKUX CBOMCTB IO TIpylnaM M HEepHOJaM.
3unauenue [lepumonmueckoro 3akoHa u Ilepuoauueckoil CUCTEMBI XUMUYECKUX
AJIEMEHTOB ISl pa3BUTHA Hayku W npaktuku. .M. MenneneeB — y4éHblil U

TpaxJJaHUH

Xumuyeckass cBs3b. KoBaneHTHas (monisipHass UM HEMOJSIPHAs)  CBSI3b.

DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBSI3b

Crenenp okucieHusa. OKHCINTEIHFHOBOCCTAHOBUTEIIHHEIC peaKkuuu. HpOHGCCBI

OKHCJICHHMS B BOCCTaHOBIICHUSA. OKUCIUTENIN U BOCCTAHOBUTEIIH

XVUMUYECKUN JKCHEPUMEHT: H3y4eHHE OOpaslioB BEIIECTB METAIJIOB H
HEMETAJUIOB, B3aUMOJICMCTBUE THUAPOKCHAA IIMHKA C PAacTBOpAMU KUCIOT U
niesnouei, MpoOBEACHHUE OMbBITOB, WUTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIbHO-

BOCCTAHOBUTEJIbHBIX Peakuil (rOpeHue, peakliuu pas3ioKeHUsl, COETMHEHUS)

IIpoBepsieMblii 3JIeMEHT COACPKAHMS

BemectBo 1 xumnueckas peakuus. [loBropenue

[Tepuoanueckuii 3akoH. [lepuognyeckas cucrema XuMu4eckux 3yemeHToB J[. 1.
MenneneeBa. CtpoeHue aTroMoB. 3aKOHOMEPHOCTH B H3MEHEHUHU CBOICTB
XUMUYECKUX DJIEMEHTOB TMEPBBIX TPEX TMEPUOIOB, Kalus, KaIbIUI MU WX
COCIMHEHUII B COOTBETCTBHM C IOJIOKEHHUEM 3JieMeHTOB B Ilepmoanueckoii

CUCTEMC U CTPOCHUEM UX aTOMOB

1.2

1.3

CTpoeHue BemecTBa: BHUIBI XHUMUYECKOW CBSI3M. THIBI KPUCTAUTMYECKHX
pEemETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUIA KPUCTAIIMYECKON PEHIETKU
U BHUJIa XuMudeckoi cBs3u. Knaccuukanus 1 HoMeHKIaTypa HEOPraHUYECKUX
BelIeCTB (MEXAyHApOAHAsi U TPUBHANbHAs). XUMUYECKUE CBOWMCTBA BEIIECCTB,
OTHOCSAIIIUXCS K pa3J'II/I‘-IHI)IM KjiraccamM HeOpFaHI/I‘-IeCKI/IX COGHHHGHHﬁ,
TCHETHYECKasl CBSI3b HEOPTaHWYECKHUX BEIIESCTB

Knaccudukanus XuMUIeCKIX peaklyuid Mo pa3inyHbIM IpU3HaKaM (TI0 YUCITY U
COCTaBy YYacTBYIOIIMX B pEakLUUU BELIECTB, MO TEIUIOBOMY 3(ddexTy, 1o

W3MEHCHUIO CTEIICHEH OKHCICHUS XUMUYECKUX 9JICMCHTOB, IIO O6paTI/IMOCTI/I,



1.4

[0 Y4YacTUIO Karajau3aTopa). OK30- M  DJHIOTEPMHUYECKHE peakIuH,

TCPMOXUMHNYCCKUC YPABHCHUA. ITonsTue o CKOpPOCTH XUMHYECKOMN pcaknuuu

[TousTue 00 O6paTI/IMI:>IX )51 HeO6paTI/IMBIX XUMHUYCCKUX PCAKIUAX. IlonsTue o
TOMOI'CHHBIX U I'CTCPOTICHHBLIX PCAKIHAX. IlonsTe 0 XUMHUYECKOM PaBHOBCCHH.
q)aKTOpLI, BJIMAIOIIUC Ha CKOPOCTb XHUMHYECKOM p€akiun U IIOJIOKCHUC

XUMHUYCCKOI'0 paBHOBCCHUSA

1.5

1.6

OKHCITUTETEHO-BOCCTAHOBUTEIILHBIE pc€akuuu, 3J'ICKTpOHHBII71 OanaHc
OKHUCJIMTEILHO-BOCCTAHOBUTEIILHOM pEaKIuu. CocraBneHue ypaBHeHI/Iﬁ
OKHCJINTCIBbHO-BOCCTAaHOBHUTCIIbHBIX peaKuHﬁ C HCIIOJIB30BAHUEM MCETOJa

AJIEKTPOHHOTO OanaHca

Teopust AJIEKTPOIUTUYECKOW TUCCOLMALUUA. DJIEKTPOJIUTHI U HEDIEKTPOIUTHI.
KatnoHnsl, aHnoHsl. MeXaHU3M AMCCOLMALMM BEUIECTB C Pa3JIMYHBIMU BHJIAMHU
xuMHuueckoit cps3u. Ctenenp Auccoruanui. CUIbHbBIE U cIadble 3JEKTPOIHUTHI.
Peakinu noHHOTO OOMEHA. YCIIOBHSI MPOTEKAHUS PEAKIUii MOHHOTO OOMEHa,
IIOJIHBIE U COKpALUEHHBIE HOHHBIE ypaBHEHMs peakuuid. CBONCTBa KHUCIOT,
OCHOBaHHMH ¥ COJIE B CBETE€ TMPEACTABICHUN 00 SIEKTPOJUTHUECKOU

AUCCoHranuu. KauecTBeHHbIe pCaKnn Ha HOHBI. ITonsTue o TUAPOJIN3C cojieit

1.7

2.1

XUMHUYECKUH JKCIIEPUMEHT: O3HAKOMJICHHE C MOJEISAMH KPUCTALTHUECKHX
pPEeIIETOK HEOPTaHUYECKUX BEIIECTB — METAJUIOB W HEMeTauioB (rpadura u
anMasa), CIIOKHBIX BEHIeCTB (XJIOpUAa HATpHs); MCCIEIOBAHHE 3aBUCHMOCTH
CKOPOCTH XHMHYECKOM peakluu OT BO3AECUCTBUS pPAa3iIMUHBIX (DaKTOPOB;
UCCIICIOBAaHUE  JIEKTPOIIPOBOJHOCTH  PAacTBOPOB  BELIECTB,  Ipoliecca
JUCCOLMALMN  KHCJIOT, INenoueil M coiel  (BO3MOXHO HCIOJIb30BaHUE
BU/ICOMATEPHAIOB); TPOBEJCHUE OIBITOB, HUIIOCTPUPYIOUIMX MPU3HAKH
NPOTEKAHUS PEaKIii HOHHOTO oOMeHa (00pa3oBaHKe OCa/IKa, BhIJCICHHE rasa,
o0pa3oBaHUe BOJbI); OMNBITOB, WUIIOCTPUPYIOIIUX HPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENIbHBIX peakuuil (rOpeHue, peakiuH pa3ioKeHUs, COCIUHEHMS);
pacno3HaBaHKWE HEOPTAHUYECKUX BEIIECTB C TIOMOIIBIO0 KAYECTBEHHBIX PEaKIni

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJILHBIX 3a/1a4
HewmeTamis! u ux COCIUHCHUA

OO6mass  xapaktepuctuka rajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneH: okuciaeHus. CTpoeHue u GU3NYeCcCKue CBOMCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHMHWYECKHME CBOWCTBA Ha IMPUMEpPE  XJOpa
(B3auMoJIeliCTBHME C MeTallyIaMH, HEeMeTalllaMH, Iejodamu). XIJIOPOBOJIOPO.

ConsiHast KMCIIOTa, XUMUYECKHE CBOMCTBA, MOTy4YeHUE, npuMeHeHue. Jleiictue



2.2

2.3

XJIOpa ¥ XJIOPOBOJAOPOJA HAa OPTaHU3M 4eloBeKa. BaxkHelmme XJIopuasl U UX

HaXO0JIEHUE B MIPUPO/JIE

OO6mas xapaktepuctuka 31neMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOCHHS
aTOMOB, XapakTepHble cTeneHu okucienus. CTpoeHue u (pu3nueckue cBOMCTBa
IPOCTBIX BEIIECTB — KHCIOPOAa H Cepbl. AJUIOTPOIHBIE MOJU(PHUKAINN
KHCJIOpoJa U cepbl. XUMUYECKUE CBOMCTBAa cepbl. CepoBOIOPOJ, CTPOECHUE,
busznyeckue U XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK IMPEICTaBUTEIH
KHCJIIOTHBIX OKCHIOB. CepHaa KHCJIOTa, (1)I/I3I/I'-I€CKI/I€ 1 XAMHWYECKHE CBOMCTBa
(oOmue Kak MpeacTaBUTENS Kiacca KUCIOT U cneruduueckue). XuMHUYECKHe
peaxiuy, Jekallie B OCHOBE MPOMBIIUIEHHOTO CIoco0a MOJIy4eHHUsS CEpHOMN
kucaothl. [Ipumenenue. Conn cepHON KHCIOTHI, KayeCTBEHHAsl peaklMs Ha
cynbdaT-uoH. Haxoxnenue cepsl U €€ COCIMHEHHA B MPUPOJE. XUMHUYECKOE
3arpsi3HEHHE OKPYXKAIOMIeH Cpelbl COCTUHEHHUSIMH Cepbl (KHCIOTHBIE TOXKIH,

3arpsi3HEHHE BO3/yXa U BOJAOEMOB), CITIOCOOBI €T0 MPEIOTBPAIICHHS

OOmas xapakTepuCTHKa 3JIeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEPHbIE CTEIIEHN OKUCIIEHUS. A30T, paCpOCTpPaHEHUE B IPUPOJIE,
duznyeckue U XUMHUeckue cBoiictBa. Kpyrosopor azora B npupoje. AMMHUAK,
ero ¢u3nMveckue M XMMHUYECKHE CBOICTBA, MojyyeHue W npumeHenue. Cosn
aMMOHUS, HX (u3UYecKhe W XHMMHUYECKHE CBOMCTBA, IpPHMEHEHHE.
KauecTBeHHast peakuus Ha MOHBI AMMOHUA. A30THas KHUCIIOTA, €€ IOJy4YeHHE,
¢u3nueckue M XMMHUYECKHME CBOMcTBa (oOIIMEe Kak MpeicTaBUTENs Kiacca
KUACIOT U crneun¢pudeckue). Vcnonap3oBaHue HUTPATOB M COJIEH aMMOHMS B
KayecTBE MHUHEPAJIbHBIX yI0OpeHHil. XuMu4ecKkoe 3arps3HeHHE OKpYyXKarolien
Cpelibl COeTMHEHUSMU a30Ta (KUCIOTHBIE JTOKIH, 3arpsi3HEHUE BO3/lyXa, OUYBBI

1 BOJOEMOB)
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®docdop, amtorponHsle Mogudukamuu dochopa, dhuznUecKkue U XUMUYECKUEC
cBoiictBa. Oxcug Qocdopa(V) u dochopnas kucnora, Qusnueckue u
XUMUYECKHE CBOWCTBa, moiiydeHue. lMcmonp3oBanue docdaroB B KauecTse

MUHEpaJIbHBIX YA0OpeHU

2.5

OOmas xapaktepuctuka 3J1eMeHTOB I[VA-rpymnmbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIE CTCICHW OKHCJICHUS. YTIEpOJd, aJUIOTPOITHBIC
MoauduKayu, pacrnpocTpaHeHHe B TpUPOJe, (U3MUECKHe U XUMUYECKHUE
cBorictBa. Ancop6mus. Kpyrosopor yriepona B mpupone. OKcuibl yriiepoaa,
ux (U3NYECKHEe M XUMHUYECKUE CBOICTBA, JICHCTBHE HA JKUBBIC OPTraHU3MBI,

MOJIY4YCHHUEC U NIPUMCHCHHUC. DKOJIOTUYECKHE HpO6JI€MI>I, CBA3aHHBIC C OKCHUJIOM



2.6

2.7

2.8

yrinepona(IV); rumoresa mI00anbHOTO TOTETUICHHWS KIWMAaTa; IMapHUKOBBINA
sbdekr. YrompHas KHUCIOTa U €€ CONMM, UX (PU3NYECKUE U XUMHYECKHE
CBOIiCTBa, mojyueHue U mpuMeHeHue. KauecTBeHHas peakuus Ha KapOoOHaT-
noHsl. Mcnonn3oBanue Kap6OHaTOB B 6I)ITy, MCIUIIMHC, NPOMBIINUICHHOCTU H

CEJBLCKOM XO3SIHCTBE

[TepBoHauyasibHBIE TOHATHS 00 OPraHMYECKHUX BELIECTBAX KAK O COEIAMHEHMSX
yriaepoga (MeTaH, 3TaH, ATWUJICH, alleTWJIEH, 3TaHOJ, TJMLEPHH, YKCyCHas
kuciora). Ux cocraB m xumuyeckoe ctpoeHue. [lonstue o Ouonoruuecku
BOXHBIX BEIIECTBAX: )XMpaxX, OejKax, yrjieBoJaX — WU HX pPOJIM B JKHU3HHU
yeinoBeka. MaTepualbHOE €AMHCTBO OpPraHMYECKMX U HEOPraHMYeCKHX

COEIMHEHUN

Kpemuuii, ero ¢usnyeckue ¢ XUMHUYCCKHE CBOWCTBA, TIOJIYYCHUE U
npumeHenue. CoenuHenus KpemHHs B mpupozae. OOmue mnpeacTtaBieHUst o0
okcue kpemuus(IV) u xpemuueBoii kuciaore. CHIMKATHI, HX UCIOJb30BaHUE B
OBITY, MEIUIIMHE, MPOMBINIUICHHOCTH. BaskHEHIIIHEe CTPOUTEIbHBIC MaTEePHAIIBI:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, ene300eToH. [IpoGmembr OGe3omacHOro

HCIIOJIB30BaHUA CTPOUTCIIBHBIX MaTCpPHUaiOB B HOBCCHHCBHOﬁ KHU3HU

XUMHUYECKUH HKCHEPUMEHT: H3y4YeHHE OO0pa3loB HEOPTraHMYECKHX BEIIECTB,
CBOICTB COJISIHOM KHCJOTBI; MPOBEJICHNE KAYECTBEHHBIX PEaKIUil Ha XJIOpUI-
HUOHBI H H3.6JHOILCHI/I€ MNPU3HAKOB HUX TMPOTCKAHHA, OIIbIThI, OTpPAXAIOIIUC
¢u3nUecKkrue U XUMHUYECKHE CBOMCTBA TaJOT€HOB U MX COEAWHEHH (BO3MOXKHO
HCIIOJIb30BaHUE BHUAEOMATEPHUAIOB); O3HAKOMJIEHHE € oOpaslaMu XJIOpPHUIOB
(raJloreHU10B); O3HAKOMJIEHHE C oOpa3lamMu cepbl U €€ COCIUHEHUSMHU
(BO3MOXHO WCIOJIb30BAaHWE BHUICOMATEPUATIOB); HAOIIOJEHHE TMpolecca
oOyrnuBaHUsl caxapa MoJ JEHCTBHEM KOHIEHTPUPOBAHHON CEPHOM KHCIIOTHI;
M3y4YeHUE XUMHYECKUX CBOWCTB pa30aBJICHHOW CEpPHOM KHUCIOTHI, MPOBEIICHUE
KaueCTBEHHOW peakuu Ha Ccyabpar-uoH u HaONIOJeHHWE TpHU3HaKa ¢
IIPOTEKaHUs; O3HAKOMJIEHHE ¢ (PU3MUECKUMH CBOMCTBaMHU a30Ta, Gochopa u ux
COCIMHEHUI (BO3MOXKHO HCIIOJIb30BAHHME BHJIEOMATEPHANIOB), O0pa3amMu
a30THBIX U PocPOPHBIX YAOOPEHU; OTyYeHHe, COOMpaHne, paclio3HaBaHUE U
HN3YyUCHUC CBOMCTB aMMHaKa; MPOBCACHUC Ka4YCCTBCHHBIX peaKuHﬁ Ha HOH
aMMOoHMST U ¢ocaT-uOH U U3yUYCHHE TPU3HAKOB HX MPOTEKaHMUS,
B3aUMO/ICHICTBUE KOHIIEHTPUPOBAHHONW a30THOM KUCIIOTHI C MEIbI0 (BO3MOKHO
HCIIOJIb30BaHUE BUJCOMATEPHUATIOB); HM3yUYEHHUE MOJIENed KpHUCTaNIMYECKUX
pemiéTok ammasa, rpadura, QyuiepeHa; O3HAKOMJIEHHE C IPOLIECCOM

azcopOLUu pPacTBOPEHHBIX BEIIECTB AKTHUBHPOBAHHBIM YIJIEM M YCTPOHCTBOM



IPOTUBOIa3a; IOJy4YE€HUE, COOMpaHMEe, PACIO3HABAHME U M3Yy4YEHUE CBOWCTB
YIJEKHCIOro Ta3a; IMPOBEJCHHE KadeCTBEHHBIX peakiMii Ha KapOoHaT- H
CHWJIMKAT-UOHBbl M M3yYEHUE TMPU3HAKOB HX MPOTEKAHUS; O3HAKOMIIEHHE C
IPOAYKIMEH CUIMKATHOM MPOMBIIUIEHHOCTH; PEUIEHHE 3KCIEPUMEHTAJIbHbIX

3aJa4 110 TEME «Baxkneinme HeMeTaJJIbl U UX COCOAUHCHU A

MeTanisl ¥ BX COSTMHECHUS

3.1

3.2

33

34

3.5

3.6

3.7

OO61as XxapakTepuCTUKAa XMMHUYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU UX
nonoxkenuss B [lepumonmyeckoil cucreme Xumuyeckux anementoB [J[..
MenneneeBa u crpoeHus: aToMoB. CTpoeHue MeTajuioB. Metaiminueckas CBs3b U
METAJJIMYECKasl ~ KpUCTaJIM4ecKass pemérka. OJIEKTPOXUMHUYECKHM  psif

HaIpsHKEeHUH METAILIIOB

®uznyeckue U XUMHUYECKUE CBOICTBa MeTa/uioB. OO0mMe crnocoObl MOTyYeHUs
MeTaiioB. [ToHsTHE O KOPPO3UU METAIIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT
Koppo3uu. CruiaBsl (CTalb, YyTyH, JIOPATIOMUHUHN, OpOH3a) U UX IPUMEHEHHE B

OBITY M IPOMBIIICHHOCTH

[[{enounble MeTambl: nojoxxkeHue B llepuonnyeckoil cucTeMe XUMHUYECKHX
anemeHntoB [[.M. MenaeneeBa; CTpO€HHE UX aTOMOB; HAXOXJIECHHUE B MPUPOJIE.
Ouznyeckne 1 XUMUUECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kamusi). OKCHIIBI U
TUAPOKCUABI HATPUAd W KaJlud. HpI/IMeHeHI/Ie IICJIO0YHBIX MCTAJIJIOB W HUX

COEIMHEHUN

[IlenoyHO3eMeNbHBIE  METAUIBI MarHMid M KaJbLMH:  IIOJIOXKEHHE B
Ilepnonnueckoi cucreme XxuMuueckux aneMeHToB /1.1, MenaeneeBa; ctpoeHune
UX aTOMOB; HaxoxJeHue B mpupone. dPusznyeckue M XUMHUYECKHE CBOMCTBA
MarHusi U Kajuplusa. Baxuelme coeAuMHEHUs KaiblUs (OKCHUI, THAPOKCHI,

cosn). XKECTKOCTh BOJBI U CITOCOOBI €€ yCTpaHEHUs

AmomMunuii: nonokenue B Ileproaudeckoil CUCTEME XUMHUYECKHX AJIEMEHTOB
J.1. MenneneeBa; crpoeHue aroma; HaxoXAcHHE B Ipupoje. duznyeckue u
XUMHYECKHUE CBOMCTBA AMIOMUHMS. AM(OTEpHBIE CBOMCTBA OKCHA M THIPOKCHIA

AJIFOMHUHUA

Keneso: nonoxenue B [lepuoguueckoil cucreme XuMuyeckux snementoB JI.1.
MeHeneeBa; CTpoe€HHE aTOMa; HaxOXKJIeHHWe B mnpupoae. Duznueckue u
XUMUYECKHE CBOMCTBa kene3a. Okcunabl, Tuapokcuasl u conu kenesa(ll) u

xkenesa(lll), mx cocras, CBOHCTBA U MOJTyYCHUE

XUMHUYeCcKU SKCIICPUMCHT. O3HAKOMIICHHE C 06pa3uaMH METAJJIOB M CIIJIaBOB,

ux (I)I/I3I/ILIGCKI/IMI/I CBOﬁCTBaMH; HU3YUYCHUC PEC3YyJIbTATOB KOPPO3HMKU MCETAJIJIOB




4.1

4.2

4.3

(BO3MOXKHO WCIIOJTh30BaHUE BHJICOMATEPHAIIOB), 0COOEHHOCTEH
B3aMIMOJICHCTBHSI OKCHJIa KalbllUsi W HATpus C BOAOH (BO3MOXKHO
WCIIOJIb30BAaHNE BUEOMATEPHANIOB); HMCCIICIOBAHUE CBOWCTB KECTKOW BOJBI;
mpoiiecca TOPEeHHs Kejle3a B KUCIOpoae (BO3MOXKHO — HCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB); MPU3HAKOB MPOTEKAHMSI KAaYECTBEHHBIX PEAKIUil Ha HOHBI
(Marausi, Kanblusi, amioMuHuda, uuHka, skeneza(ll) u »xenesa(Ill), memu(Il);
HaOJII0/IEHUE U ONKCAHUE MPOLECCOB OKpAIIMBAHMs IJIAMEHU MOHAMM HATpPHS,
Kamuss ©W  Kaublus  (BO3MOXKHO  HCIIONIb30BaHHWE  BUEOMATEPHAJIOB);
uccienoBanre aM(pOTEPHBIX CBOMCTB THAPOKCHIA ATIOMHHHUS W THAPOKCHUIA
[IMHKA; PEIICHHE YKCIIEPUMEHTAIBHBIX 3a7a4 Mo TeMe «Baxxueme MeTauibl U
UX COECTMHEHHUSD)

XuMUs 1 OKpy’Karomas cpeaa

HoBwle maTepuansl U TexHosoruu. BemectBa m matepuanbl B MOBCEAHEBHOU
JKU3HM 4YeJIoBeKa. XUMHUS M 3/10pOBbe. be30omacHoe UCroab30BaHNE BEUIECTB U
XUMHUUYECKHX peakiuii B ObiTy. IlepBas moMolp mpu XMMHUYECKHUX OXKOTax M

OTpPaBJICHUAX

OCHOBBI ~ DKOJIOTMYECKOM  IPDAaMOTHOCTH.  XHMHYECKOE  3arpsA3HEHHE
okpyxatomiei cpeasl [1/IK. Poib XuMuu B pemieHnH 3KOJIOTHYECKUX MPOOIIEM.
[TpupoaHble HCTOYHMKM YIJIEBOAOPOAOB (Yroib, HPUPOAHBIN Tra3, HE(Tb),
IPOAYKTHI MX TIepepabOTKH, UX POJIb B OBITY U MPOMBIIIJICHHOCTH

XUMHUYECKUH SKCIEPUMEHT: U3ydeHHe o0pa3loB MaTepHasioB (CTEKJIO, CIIIaBbI

MCTAJIJIOB, IOJIMMECPHBIC MaTepI/IaJIBI)




IMPOBEPAEMBIE HA OI'D 1O XUMHUHU TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
IMPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOoBaHUS

IIpoBepsiemblie TPeOOBAHUS K NMPEAMETHBIM pe3yJbTaTaM
0a30BOr0 YPOBHSI OCBOCHHS OCHOBHOII 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero odpasopanust Ha ocHoBe PI'OC

1

[IpencraBnenmue:

1.1

O TIO3HABa€MOCTH SBICHHW TPUPOJBI, NOHUMAaHHE OOBEKTUBHOU
3HAYMMOCTH OCHOB XMMHYECKOW HAyKH KakK 00JacTh COBPEMEHHOTO
€CTECTBO3HAHUS, KOMIIOHEHTa OOLIeH KyJIbTypbl MU INPaKTHYECKOU
NESITeTbHOCTH YeJIOBEKAa B YCJIOBUSAX COBPEMEHHOIO OOILECTBa;

IIOHUMAaHHUEC MECTa XUMHUH CPEAN JPYTUX CCTCCTBCHHBIX HAYK

1.2

0 HAay4YHBIX MCTOAAX IMO3HAHUA, B TOM YHUCIIC SKCIICPUMCHTAJIbHBIX U
TECOPETHUCCKUX METOAAaX HMCCICAOBAHUA BCIOCCTB W U3YUYCHHA
XHUMHUYCCKUX pCaKHHﬁ; YMCHUC HUCIIOJIb30BaTh MOICIH JJIA

00BSICHEHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

2.1

0 cdepax npodeccuoHanbHOMN NesITeIbHOCTH, CBSI3aHHBIX C XUMUEH U
COBPCMCHHBIMU TCXHOJIOTUSIMHU, OCHOBAHHBIMHU Ha HOOCTHIKCHUAX
XMMHUYECKOM HayKH, YTO IO3BOJIMT OOYYaroLIUMMCS paccMaTpUBaTh
XUMHIO Kak chepy cBoelt Oyayuieil mpogeccuoHaIbHOM AeITeIbHOCTH
U clleNaTh OCO3HAHHBIM BBHIOOP XMMMH Kak NMPO(UIBHOTO MpeaMeTa

NIPH TEPEX0/ie Ha YPOBEHb CPEIHEro 00IIero 00pa3oBaHusI

Bianenne cucrteModl XHMMHMUYECKMX 3HAHUM M yYMEHUE IIPUMEHSATH

CUCTEMY XUMHNYCCKUX 3H3HHI>1, KOTOpas BKIIFOYACT:

BOKHEHUIINE XUMHUYCCKUEC IOHATHS: XHMHYCCKHUN DJIEMEHT, aToM,
MOJIEKYJIa, BEMIECTBO, MPOCTOE M CIOKHOE BEIIECTBO, OJHOPOIHAS U
HEOJHOPOJHAs CMECh, OTHOCHTCIIBHBIC aTOMHAas W MOJICKYJIIPHAS
MacCChbl, KOJIMYCCTBO BCIICCTBA, MOJb, MOHHpHaH Macca, MOH?IpHLII;'I
00BEM, OKCHJ, KHCIIOTa, OCHOBAHHE, COJb (CpemHss), XUMHUYECKas
peakiys, peakiMh COCOUHEHHUS, PEAKIMU Pa3JIOKCHUS, PEaKIUH
3aMEIleHNs, Peakluu OOMeHa, TeruioBoW 3(ddekT peakimu, 5K30- U
SH/IOTEPMHUUYECKUE DPEAKIIMH, PACTBOP, MAcCOBasi JOJS XHUMHUYECKOTO
3JIEMEHTA B COCAMHEHUH, MacCOBas JIOJIA U MPOLICHTHAS KOHIICHTPALIHS

BCIICCTBA B paCTBOPC, AAPO aTOMa, 3JI€KTpOHHI:II>'I clioi aToMa, aTOMHas
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2.3

opbutanp, paadyc aroma, BaJEHTHOCTb, CTENEHb OKHCIICHHUS,
XUMHYECKasl CB3b, MIEKTPOOTPULIATEILHOCTD, MTOJIIPHAs U HETIOJISAPHAS
KOBAJICHTHAsl ~ CBfA3b, MOHHAs  CBS3b, METAJUIMYECKAs  CBS3b,
KpUCTANIMYeCKas pelérka (aToMHas, MOHHAs, MeTajuInJyecKas,
MOJIEKYJIIpHasl), MOH, KAaTHOH, aHMOH, SJIEKTPOJIUT M HE3JIEKTPOJIHUT,
AJIEKTPOJIUTUYECKAsT ~ JTUCCOLMAIMSA, pEaKIMd HMOHHOTrO  oOMeHa,
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE ~ PEAKLIMM,  OKUCIUTEIb U
BOCCTAHOBUTEJb, OKHCIICHUE U  BOCCTAHOBIICHHE, JJIEKTPOJIN3,
XMMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTHMbIE peaKluH,
CKOpPOCTb XMMHMYECKOW peakumu, Kkartanumsarop, [IJIK, xopposus

METAJIII0B, CIIJIaBbI

OCHOBOIIOJIATAIOIIME 3aKOHbl XHWMHH: 3aKOH COXPaHEHHS MacChl,
nepuoauyecku 3akoH .M. MeHnneneeBa, 3aKOH IOCTOSIHCTBA

COCTaBa, 3aKOH ABOTaJPO

TEOpUH  XHUMHUHU: aTOMHO-MOJIEKYJIIpHas ~ Teopus,  TEOpHus

3H€KTpOHHTI/IquKOI>'I Jucconuanuu

Bnaaenune ocHoBaMM XHUMHUYECKOM Ir'paMOTHOCTH, BKJIIOYAIOIICH:

3.1

3.2

3.3

3.4

YMEHHE MPaBUJILHO UCIOJIb30BaTh U3YUEHHbIE BELIECTBA U MaTepUAIIb
(B TOM uyHCIe MMHEpaJbHBIE YHAOOpEHHs, METaulbl M CIUIABHI,
MPOAYKTHl TNEepepadOTKU NPUPOAHBIX HCTOYHUKOB YIJIEBOJIOPOJIOB
(yrnig, nmpupoAHoro rasza, HeTH) B OBITY, CEIbCKOM XO3SHCTBE, Ha
MIPOM3BOJICTBE U TOHUMAHHWE 3HAUYEHUS KUPOB, OCJIKOB, YIJIEBOJOB
JUIsL OpraHu3Ma 4YeJloBeKa; YMEHUE [TPOrHO3UPOBaTh BIMSHUE BEIIECTB
U XMMHUYECKHX IPOLIECCOB HAa OPraHU3M YEJOBEKAa U OKPY>KAIOLIYIO
IPUPOIHYIO Cpeny

yMEHHE HMHTErpUpOBAaTh XUMHUYECKHE 3HAHUS CO 3HAHUSMHU JAPYTUX

yueOHBIX IPEAMETOB

HaJIMYue OMbITa pabOThl C Pa3IMYHBIMH MCTOUYHUKAMU HH(OpMAaLUU
[0 XUMHU (Hay4dyHas M HAY4YHO-IOINYJISIpHAsl JUTEpaTypa, CIOBapH,
CIPaBOYHHMKHU, UHTEPHET-PECYPCHI)

yMeHHe OOBEKTHBHO OIIEHUBAaTh HH(POpPMAIMIO O BeIIecTBaX, HX
MpEBPALICHUSIX M IPAaKTUYECKOM MPUMEHEHMH U yMEHHE
WCIIOJIb30BaTh €€ JIJIs pelieHus y4eOHO-103HaBaTeIbHbIX 33124
Brnagenne ocHoBaMM MOHSATHMHOIO amnmapata ¥ CHMBOJHYECKOIO

A3bIKa XUMHH JIs1 COCTAaBJICHUSA (I)OpMy.]'I HCOPTraHNYCCKUX BCLICCTB,




7.1
7.2

YpaBHEHUH  XUMHYECKHX  PEaKIMd; OCHOBAMH  XHUMHUYECKOU

HoMmeHknatypsl (IUPAC u TpuBHanbHOI)

YMeHue oOBSCHATH CBSI3b MOJIOKEHUs dnemMeHTa B [lepuomuueckoit
CHCTEME C YHCJIOBBIMH XapaKTEPUCTHKAMH CTPOCHHS aTOMOB
XUMHYECKHX OJJIEMEHTOB (COCTaB M 3apsii sapa, oOIee dHciIo
AJIEKTPOHOB), PACIpPENEICHUEM DIIEKTPOHOB TIO0 JHEPreTHYECKUM

YPOBHSIM aTOMOB IEPBBIX TpéX Nepruoa0B, Kajlud U KaJlblIUA

[IpencraBnenne 0  MEPUOAMYECKONM  3aBUCUMOCTH  CBOWCTB
XUMUYECKUX BJIEMEHTOB (paJlyC atoMma, 3JEKTPOOTPHUIATEIHHOCTD),
INPpOCTBIX W CJIOXHBIX BCHICCTB OT IMOJOXCHUA JBJICMCHTOB B
[lepuonmueckoit cucremMe (B MajblX NEpHOJAaX M TJIABHBIX
MOATPYNIax) 1 3JEKTPOHHOTO CTPOSHUS aTOMa

YMmenue kinaccuuuupoBaTh:

XHUMHUYECCKUEC 3JICMCHTHI

HEOPraHN4YCCKUC BCUICCTBA

7.3

8.1

8.2

8.3
8.4

9.1

9.2

9.3

XUMHUYECKHUE PeaKIuu
YMenue onpeaensiTh:

BAJICHTHOCTh U CTETIEHb OKHCICHUS XUMHUYECKUX DIJIEMEHTOB, 3apsl
HOHA

BHUJl XMUMHYECKOH CBSI3M W THUN KPUCTALIMYECKOH CTPYKTYpHl B
COCAUHCHHIX

XapaKTeP Cpebl B BOJHBIX PACTBOPaX BEIIECTB (KUCIOT, OCHOBAHHI)
OKHUCIIUTENIb ¥ BOCCTAHOBHUTEIh

YMeHue xapakTepu3oBath (PU3NUECKUE U XUMUUYECKHE CBOMCTRA!
MPOCTBIX BEHIECTB (KUCIOPOJ, O30H, BOAOPOJ, TpaduT, amMmas,
KpeMHHH, a3oT, ¢ocdop, cepa, XJIop, HATpUH, Kaaud, MarHHi,
KaJIbLIW, aTFOMUHUM, 5KeJe30)

CIIOKHBIX BEIIECTB, B TOM 4YHCIIE HX BOJHBIX PacTBOpPOB (Boja,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJOPOMA, OKCHIBI M THIPOKCHIBI
metaioB [-ITA rpynn, amomunus, meau (II), nunka, xeneza (Il u
IIT), okcuapl yriepoaa (I u IV), kpemuns (IV), azora u dhochopa (111
u V), cepsl (IV u VI), cepuucras, cepnasi, a3oTucras, a3oTHasd,
dbocdopnas, yroipHas, KpeMHHEBasI KHCIIOTa U KX COJIH)

MPOTHO3UPOBAaTh M  XapaKTEpPU30BaTh CBOWCTBA  BEIIECTB B



3aBUCUMOCTH OT HMX COCTaBa M CTPOCHHUA, IPUMCHCHHUEC BCHICCTB B
3aBUCHUMOCTH OT HUX CBOfICTB, BO3MOJXHOCTb IMPOTCKAHUA XUMHUYCCKUX

HpeBpaHIGHI/II\/'I B PA3JIMYHBIX YCIIOBHUAX

VYMenue cocTaBisATh MOJICKYJIAPHBIC 1 NOHHBIC YPABHCHU peaKHHﬁ, B

10
TOM YUCIJIE:
10.1 peaxiuit HOHHOTO OOMeHa
10.2 OKHUCJIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIIMA
103 WUTIOCTPUPYIOUINX ~XHUMHUYECKHE CBOMCTBA M3YyYEHHBIX KJIACCOB
' (TpyIiIn) HEOpraHM4ECKUX BELIECTB
104 MOATBEPKTAIOLIUX FEHETUYECKYIO B3aUMOCBA3b MEKYy HUMU
11 YMeHnue BIYUCIATh (IPOBOAUTH PACUETHI):
11 OTHOCUTEIBHYIO MOJIEKYJSIPHYI0O M MOJSIPHYIO MacChl BELIECTB,
' MacCOBYIO JIOJIF0 XUMHUYECKOI0 AJIEMEHTA B COEJUHEHUH
11.2 MAaCCOBYIO JIOJIIO BEIIECTBA B pACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 MaccCy, 00beM Ta30B
114 M0 ypaBHEHUSM XHMHYECKUX PEAKIUA M HAXOIUTh KOJIHMYECTBO
' BEIECTBa, 00BEM U MacCy peareHTOB WM MPOYyKTOB pEaKkluu
12 Bnanenue (3HaHne OCHOB):
OCHOBHBIMM ~ METOJAAMHM  HAay4YHOro  TMo3HaHUs (HaOdroAeHue,
1 U3MEpEeHHe, SKCIIEPUMEHT, MOJIETTUPOBAHUE) ITPU U3yUEHUH BEIIECTB U
' XUMHUYECKUX SBIICGHUH; YyMeHue chopMyaupoBaTh MpoOieMy H
MPEAJIOKUTH YyTH €€ perIeHUs
129 Oe3omacHOil pabOTBl C XMMHYECKHMHU BEIIECTBAMHU, XUMHUYECKOU
' MOCYJI0¥ M JIa0OpaTOpPHBIM 000PYI0BAHHEM
MpaBUjIaMu O€30MacCHOTO OOpaIeHUs C BEIECTBAMH, UCTIOIb3YEMbIMU
B TIOBCETHEBHOW JKM3HHU, TPAaBUIAMH TTOBEICHUS B LIESIX cOSpPEeKEeHUs
123 3JI0pOBbSl U OKPYKAIOIIEH NPUPOAHON Cpelbl; MOHMMAHHE Bpeaa
' (omacHOCTH) BO3JEUCTBUS HA >KUBBIE OPTraHU3MBbI ONPEIEIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBUICHHS] U IMPEAOTBPAILlEHUS] UX BPEIHOIO
BO3JICUCTBUA
13 Hanuumne npakTuyeckux HaBBHIKOB IUIAHHUPOBAHUS M OCYIIECTBICHUS
CJIEIYIOINUX XUMUYECKUX IKCIIEPUMEHTOB:
31 U3y4YEeHHE U onucaHue (PU3MUECKUX CBOWCTB BEIIECTB; 03HAKOMJIEHHE

C (I)I/ISI/I‘IGCKI/IMI/I u XUMHNYCCKNMHU SIBJICHHUAMM, OIIBITHI,



WJUTFOCTPUPYIOIINE MPU3HAKU MPOTEKAHUS XUMUUECKUX PEAKIUI

13.2

13.3

13.4

13.5

U3y4eHHE CIIOCO00B pa3JelieHUs cMece

NOJYy4YEHHE KHCIOPOAA M M3Y4YEHHE €ro CBOWCTB; IOJIyuyeHHE
BOZOPOJA U U3YUYEHHUE €r0 CBOMCTB; MOJY4YEHHME YIVIEKHCIIOrO rasa u
HU3YUYCHHUEC €TO CBOI\/'ICTB; MMOJIy4YCHHUEC aMMHaKa U U3YUYCHUC €TO CBOMWCTB
IIPUTOTOBJIEHUE PACTBOPOB C OIPEAEIEHHOM MacCOBOM JOJIeH
PacTBOPEHHOIO BEIECTBA

IIPUMEHEHNE WH/IMKATOPOB (;makmyca, METHJIOpaHKa u
¢denondranzenna) Ui ONpeaesICHUs] XapakTepa Cpelbl B PacTBOpax

KHUCJIOT U LIejo4ei

13.6

13.7

13.8

14

WCCIIEZIOBAHUE M ONHCAHUE CBOWCTB HEOPraHMYECKUX BELIECTB
Pa3IUYHBIX KJIACCOB; M3YYEHHUE B3aWMOACUCTBHS KHCIOT C METaJUIaMH,
OKCHUJAMM  METAJUIOB,  PACTBOPUMBIMM M HEPACTBOPUMBIMU
OCHOBAaHUSIMH, COJISIMHM; IIOJIyYEHHE HEPACTBOPUMBIX OCHOBAHUM;
BBITECHEHME OJHOIO MeETaula JpyTMM W3 pacTBoOpa  COJM;
HCCIIeIOBaHNEe aM(OTEPHBIX CBOWCTB THUAPOKCUIOB ATIOMUHUS U

IIUHKA

PEIICHUC SKCIICPUMCHTAJIBHBIX 3a4a4 110 TeMaM: «OCHOBHBIE KJIACCHI
HCOPTaHUYCCKUX COCHHHCHHﬁ)); ((3JICKTpOJ'II/ITI/ILIeCKaH
JAUCCOLaIs «Baxwueiine HEMETallIbl M HX COCOUHCHUA,

«BaxHeuIe MeTajuIbl 1 UX COEIUHEHU)

XUMHYECKHE  OKCIEPUMEHTHI,  WUIIOCTPUPYIONINE  MPHU3HAKU
MPOTEKAHUS PEaKIMii HOHHOTO OOMEHA; KAa4eCTBCHHBIC pEakIuu Ha
MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPAaX HOHBI: XJIOpUI-, OpOMHI-,
voauna-, cynedar-, docdar-, kapOOHAT-, CHUIUKAT-aHUOHBI,
THJIPOKCH/I-MOHBI, KATHOHBI AMMOHUS, MarHusl, KaJabIUs, aTFOMUHUS,

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

VYmMmenue:

14.1

14.2

MPEJCTaBIsATh PE3yJbTaThl dSKCIEpUMEHTa B (OpME BBIBOJOB,
JI0Ka3aTeNbCTB, IpaUKOB M TaOJMIl M BBIABIATH 3MIIMPUYECKHE

3aKOHOMEPHOCTH
YCTaHaBJIMBATh CBA3U MCKAY PCAJIbHO Ha6J'IIO)IaeMI)IMI/I XHUMHUYCCKUMU
SABJICHUAMMH U IMPOLCCCaAaMH, IPOUCXOIAIIUMU B MAKPO- U MUKPOMUPC,

OOBSICHATH IPUYNHBI MHOTOOOPAa3HsI BEIIECTB



INEPEYEHD DJIEMEHTOB COAEPXAHUS, TIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kon

1.1

1.2

1.3

1.4

1.5

1.6

2.1

2.2

2.3

3.1

HpOBGpHEMbIﬁ JIEMEHT COACPKaHUSA

HepBOHa‘IaJ'IBHBIe XUMHYCCKHUC ITOHATHUA
YucTele BEMECTBA U CMECH. CnocoObl pa3saciICHUA cMmecelt

ATOMBI M MOJICKY/JIBI. Xumuueckyue diieMeHTBI. CHMBOIBI  XUMHYSCKHX

9JICMCHTOB. HpOCTBIe " CJIIOKHBIC BEIICCTBA.

XuMH4ecKas q)opMyna. BaneHTHOCTE aTOMOB XMMHUUYECKHUX 3J1eMEHTOB. CTEICHb

OKHCJICHUA

3aKOH TIOCTOSHCTBA COCTaBa BCIICCTB. OtHocuTeNIbHAs aTOMHAs Macca.
OrtHocuTeNnbHAS MOJICKYJIsIpHad Macca. MaccoBas 01 XMMHYECKOro dJIEMEHTa

B COCAMHCHNU

KonuyectBo BemectBa. Mons. Momsipaass macca. ModisipHbIii 00BEM Ta30B.

B3aumocBs3b KOJIMYCCTBA, MACChI U YUCJIa CTPYKTYPHBIX CIUHHUIL BEIICCTBA

Ou3nyeckre W XUMHYSCKHE SBJICHUSI. XHMHYSCKAs pe€aknusa u e€ IMPU3HAKH.

3aKOH COXpaHEHMsI MAcChl BEIIECTB. XMMHUECKHUE YPaBHEHUS

Ilepnonnueckuit 3akoH u llepuognyeckas cucTeMa XUMHUYECKHX 3JIEMEHTOB

J.U. MenneneeBa. CTpoeHue aTOMOB

[Tepuonnueckuii 3akoH. [lepuoauyeckas cucrema XxumMudeckux snemeHToB .M.
Menpneneesa. Ilepuonsl u rpynnsl. U3H4ecKuid CMBICI NOPAIKOBOIO HOMEDA,

HOMCPOB II€pHOJa U I'PYHIIbI 3JICMCHTA

Crpoenne aromoB. CocTaB aTOMHBIX sjaep. M3ortomnbl. DnekTpoHbl. CTpoeHue
JNEKTPOHHBIX  000J0YeK aToMOB TMepBbiX 20 XHUMHYECKHX JIJIEMEHTOB

[Tepuonnueckoii cucremsl .. Menaeneena

3aKOHOM€pHOCTI/I B M3MCHCHUH CBOMCTB XMMHYCCKHX JJICMCHTOB MEPBLIX TpéX
nepuoaoB, Kalivusia, KaJbLHA (pam/lyca dTOMOB, JJICKTPOOTPpULIATCIIBHOCTH,
MCTANIIMYCCKHUX HW  HCMCTATIMYCCKUX CBOﬁCTB) n HX COGI[I/IHGHI/Iﬁ B
COOTBCTCTBHUM C IIOJOKCHUCM DJJICMCHTOB B Hepno;mqecxoﬁ CHUCTCEME H

CTPOCHUEM HX aTOMOB
CrtpoeHue BemecTBa

Xumnueckass cBsi3b. KoBaneHTHass (MOJisipHAsT W HEMOJSIpHasl)  CBS3b.
DNEeKTPOOTPULIATEIBHOCT ~ XUMHUYECKUX  3jeMeHToB.  MoHHast  CBs3b.

Merammnueckas CBSI3b



3.2

4.1

4.2

Tumel KpUCTAITUYECKUX PemETOK (aTOMHas, WOHHAs, MeETajuIThdecKas),
3aBUCHUMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTALIMYECKOM PEIIETKHM U BUIA

XUMHYECKOH CBSI3U

Baxxueimue npeaACTaBUTCIIM HCOPraHUMYCCKUX BCHICCTB. Hemerammel u ux

COCIMHCHMUA. MeTtamnnl 1 ux COCAUHCHHUA

Knaccugukanuss u HOMEHKIATypa HEOPraHWYECKMX COCIUHEHUH: OKCHI0B
(coneobpazyromue: OCHOBHBIE, KHCIIOTHBIE, am(oTepHbIE) u
HecoJieoOpa3ylonue; OCHOBAHWHM (WIEI0OYM M HEPAaCTBOPUMBIC OCHOBAHHSA);
KUCIIOT  (KHCIOpOACOAEpKalue M OECKHCIOPOJIHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJIEH (CPeIHUX U KHCIIBIX)

®duznuecke HM XHMHYECKHE CBOMCTBa IMPOCThIX  BCIICCTB-HCMCTAJIIIOB!

BOJIOPOJIA, XJIOpa, KUCIOPO/a, Cepbl, a30Ta, pocdopa, yriepoaa, KpeMHHUS

4.3

4.4

4.5

4.6

4.7

4.8

4.9

4.10

4.11

duznyueckre M XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECCTB-METAJUIOB: JIMTHS,
HATpHs, Kajausi, MarHusl ¥ KaJbllKs, aJIOMHHHS, JKelle3a. DIEKTPOXUMUUYECKUMA

PSI HAaIPSDKEHUM METAJIIOB

dusnueckre U XMMUYECKHE CBOMCTBA BOJOPOJHBIX COCIWHEHUNW HEMETAJIJIOB:
XJIOPOBOJIOPOa, CEPOBOAOPOIA, AMMUAKA

dusznueckre W XMMHYECKHE CBOMCTBA OKCHIOB HemeTawioB: cepel (IV, VI),
azota(ll, IV, V), docdopa(Ill, V), yraepoma(ll, IV), kpemuus(I1V). Ilonyuenue
OKCHJIOB HEMETAJJIOB

Xumudeckrue cBorcTBa okcuaoB: MeTamuioB IA-IIIA rpymm, nmaka, memu(ll) u

skenesa(1l, ID). [lomyyenue oKCUI0B METAIIIOB

XUMHUYECKUE CBOMCTBa OCHOBAHUHN M aM(OTEpHBIX THIPOKCHAOB (Ha MpUMEpe
THJIPOKCUJIOB ~ AJIOMUHHS, Kene3a, IuHKa). Illomyuenue ocHoBaHul U

aM(OTEpHBIX TUAPOKCUIIOB

OOue XMMUYECKHE CBOMCTBA KHCJIOT: XJIOPOBOJOPOIHON, CEPOBOJIOPOIHOM,
CEPHHUCTOU, CEepHOM, a30THOU, (ochOpHON, KPEeMHHEBOU, YrosbHOU. OcoObIe
XUMHUYECKHE CBOMCTBA KOHLEHTPUPOBAHHOM CEPHOM M a30THOM KHUCIOT.
[Tonmyuenue kucnot

OOue xuMu4ecKkne CBoWcTBa cpenHux comeil. [lomyuenne conei

[Tonyuenue, cobupaHue, pacrno3HaBaHUE BOJOPOJAA, KHUCIOpOJa, amMMHaKa,
YIJIEKHUCIIOTo rasa B JIAb0opaTopuu

HonyquHe aMMMaKa, CepHOﬁ M a30THOM KHCJIOT B IPOMBIIJICHHOCTH. O6H_II/I€

CIIOCOOBI MIOJIYUCHUA MCTAJJIOB




4.12

I'erermueckas cBsI3b MCXKIY KilaCcCaMU HEOPTaHUYCCKUX COG)II/IHGHI/Iﬁ

5.1

5.2

5.3

XHUMUYECKUE PEAKIUU

Knaccugukanus XuMHUUECKUX Peakuuid MO pa3IMyHBIM MPU3HAKAM: 110 YUCIY U
COCTaBy Y4YaCTBYIOIIMX B pEAaKIMU BEUIECTB, MO TemioBoMy 3¢ddekry, mo
M3MEHEHHUIO CTENEHEH OKUCIeHHS] XUMUYECKUX JIEMEHTOB

TemoBoit 3¢ (heKT XUMUUYECKON peakuy, TEPMOXUMHUECKUE YpaBHEHUS. DK30-
U 3HJIOTEPMUYECKHE PeaKkLuU. TepMOXUMHUUECKUE YPAaBHEHUS
OKHUCINTETLHOBOCCTAHOBUTENNbHbBIE peakii. OKHUCIUTENN U BOCCTAHOBUTEIU.
[Ipomieccbl  OKUCIEHMsI W BOCCTAaHOBJCHHMSA.  OJIEKTPOHHBIA  OamaHc

OKHUCIIMTEIIbHOBOCCTAHOBUTEIbHOM pcaknuuu

54

55

TeopI/IH SHGKTpOHHTHqCCKOﬁ Aucconralnuu. KaTI/IOHBI, AHHUOHBI. 9J'ICKTpOJ'II/ITBI n

HC3JICKTPOJINTEI. CubHBIC U cIa0bIe SJICKTPOJIUTEL. CrencHb JUCCouanmn

Peakiun moHHOrOo OOMEHa. YCIOBHMS NMPOTEKAaHUS PEAKUUHd MOHHOTO OOMEHa,

ITOJIHBIE Y COKPAIIEHHBIC HOHHBIE YPABHEHUS PEaKLIUN

6.1

XuMUs ¥ OKpy’Karolas cpeaa

BemectBa u martepuansl B NOBCEIHEBHOM KW3HM 4elioBeka. be3omacHoe
UCIIONIb30BaHUE BEIIECTB W XMMHYECKUX pEaKUuid B J1a0OpaTOpuu H OBITY.

HepBaﬂ nmomMouip MMpu XUMHUYICCKUX 0KOrax M OTpaBJICHUAX

6.2

6.3

6.4

6.5

XUMHUYECKOE  3arpsi3HEHHE  OKpYKawomiedl  cpelabl  (KUCIOTHBIE — JOXKIH,
3arpsi3HEHUE IOYBBbI, BO3JyXa U BOJOEMOB), CIOCOOBI €ro IPEJOTBPALICHUS
[IpenenpHas momyctumas konmeHtpanus BemectB (IIJIK). Pomp xumum B
pPEIIeHNH DJKOJIIOTUYECKUX TMpoOieM. YCWIeHHE TapHUKOBOTO JddekrTa,

pa3pylieHHue 030HOBOTO CJIOSI

[Tpumenenue cepsol, a3orta, pocdopa, yriepona, KpeMHHUS U UX COCTUHCHUH B
OBITY, MEIWIIMHE, TMPOMBIIUICHHOCTH W CEJIBbCKOM Xo3sicTBe. lIpumeHeHue
METAIJIOB M CIUIaBOB (CTajlb, YYTyH, IIOPAJIOMUHUNA, OpoH3a) B OBITY U
MPOMBIIIICHHOCTH UX coeAuHeHui. [loHaTHe 0 KOppo3uH MeTaioB, OCHOBHBIE
CTIOCOOBI 3aIIUTHI UX OT KOPPO3UHU

[TpupoaHbIE MCTOYHUKHM YTIIEBOAOPONOB (Yroib, MPHUPOIHBIN Ta3, HEPTH),
MIPOJIYKTHI X MepepadboTku (OEH3UH), UX POJIb B OBITY M MPOMBIIIJIEHHOCTH
[lepBoHayasnbHble MOHATHS OO OPraHMYECKHUX BEIECTBAX KAaK O COEIMHEHMSX
yriepona (MeTaH, 3TaH, STHICH, alleTUIICH, STaHOJ, TIMIEPHH, YKCYCHAasl KHUCIIOTa).
[TonsiTHe 0 OMOJIOTHYECKU BAXKHBIX BEIIECTBAX: JKUpax, Oellkax, yrieBolax — U UX

POJIA B JKU3HU YCIIOBCKA




PacuyéTsr:

7.1
7.2
7.3

o opmyaM XUMHUIECKUX COCTMHEHUI
Macchl (MacCOBOM) 10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE

M0 XUMHUYCCKUM YpaBHCHHUAM



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

METOANYECKHUE MATEPUAJIbBI V1A YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET
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