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MHNOACHUTEJIBHASA 3AIINCKA
Pabouas nporpamMma no yuyeOHOMY MpeAMETY «XHUMHs» s ydaimuxcs 8-9
KJIACCOB pa3paboTaHa B COOTBETCTBHH C :

-benepanbabiM 3ak0HOM OT 29.12.2012r Ne273-®d3 «O6 obOpa3oBaHuM B
Poccuiickoit @enepanuu (B 1eUCTBYIONIEH PEAAKIINN);

-OenepanibHOl  00pa3oBaTeNbHOM  NPOrpPaMMONM  OCHOBHOTO  OOWIEro
oOpazoBanus(npukas Munmnpocsemenuss Poccun ot 18.05.2023r Ne371,8
NEeUCTBYIONIEH PEaKIIUN );

-®I'OC ocHoBHOTO 00MIEro 0O6pazoBanus(prka3 MuHnpocBenieHus: Poccumn
ot 31.05.2021r. Ne287, B AecTBYIOIIEH pEIAKIIUH );

-Ilonocxkxenuem o paboueit mnporpamme MyHUIIUNAIBHOTO Ka3€HHOTO
o0meo0paszoBaTenbHOTO yupexaeHus «CpenHss oOeo0pa3oBaTenbHas KO
c.i.l'epmenunk yrBepxkaeHo npukazoMm Ne98-O/J] ot 26.08.2026r.

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIOo 00I11ero o0Opa3oBaHHUs
COCTaBJICHa Ha OCHOBE TpeOOBaHUW K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa30BaHus, MPECTABICHHBIX
B ®I'OC OO0, a Takxke Ha ocHOBe deaepaibHOll padoueil mporpamMMbl
BOCIIUTAHUS U C YUETOM KOHIECIIMH MPEerogaBaHus yueOHOro npeamera «XuMusi»
B 00pasoBarenbHbIX opranu3anusax Poccuiickoit deneparuu.

[Iporpamma 1Mo xuMuM naéT TPENCTABICHUE O IENsAX, OOImEeld cTpaTeruu
oOy4eHMsl, BOCHHMTAHMS M pa3BUTHUA OOYYAIOIIMXCS CpPEICTBAMH y4eOHOro
npenMera, YCTaHABJIMBAET o0si3aTeNbHOE  MPEIMETHOE coziepKaHue,
npeaycMaTpUBaeT paclpeieieHue €ro Io KiaccaM M CTPYKTYPUPOBAHHUE [0
pazienaM M TeMaM MPOTrpaMMbl IO XHUMHH, OINpPEAEIseT KOJIUYECTBEHHbIE U
KaueCTBEHHbIE XapaKTePUCTUKHU COJIepIKaHusl, PEKOMEHAYEMYIO
MOCJIEIOBATEIbBHOCTh ~ U3YYEHUS XUMHHM C Y4YETOM  MEXKIPEAMETHBIX |
BHYTPUIIPEMETHBIX  CBSI3€H, JIOTMKU Y4yeOHOro Tpoliecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYarolMXCs, OMNpeAesisieT BO3MOXKHOCTH TMpeaMera  Jyis
peanuzaiuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOI'O O0IIIET0 00pa3oBaHus, a Takke TpeOOBaHUM K
pe3ynbTaTam 00y4eHHUs] XUMUHU Ha YPOBHE Iee N3ydeHUs MpeAMETa U OCHOBHBIX
BUJOB y4e€OHO-TIO3HABATEIbHON JEATENbHOCTH OOYYAIOIIErocss MO OCBOEHHUIO
y4eOHOI'0 COJIePIKAHUSI.

3HaHWE XHUMHH CIIY)KHUT OCHOBOM Juisi (OPMHPOBAHUS MHPOBO33PECHHUS
00yyYaroIerocsi, ero MpeACTaBICHU O MaTEpUAIbHOM EIMHCTBE MHPA, BAXKHYIO
poJib UrparoT (GOpMHUPYEMbIE XUMHUEH MPEICTABICHUS O B3aUMOIIPEBPAICHUSIX
SHEPrUM W 00 HSBOJIOIMHU BEIIECTB B MPHUPOJIE, O MYTAX PEIICHHS TI00aTbHBIX
npo0sieM yCTOWYMBOIO PAa3BUTHS YETOBEYECTBA — CBHIPHEBOM, JSHEPreTUYECKOH,
MUIIEBON U SKOJIOTMYECKOM O€30MacHOCTH, MPOOJIEM 3/IPABOOXPAHECHUSI.



N3yuenne xumun:

CHOCOOCTBYET  pealM3alMd  BO3MOXKHOCTEH [l CaMOpa3BUTUS U
(dbopMUpOBaHUs KYJIbTYpbI JINYHOCTH, €€ 00111el U QyHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMUPOBAHHME MBILIUICHUS U TBOPUYECKHUX CIIOCOOHOCTEN
OoOy4aromuxcs, HAaBBIKOB HX CAMOCTOSTENbHOM Y4YE€OHOW  JIESTENIbHOCTH,
AKCIIEPUMEHTAJILHBIX U HCCIENOBATEIbCKUX YMEHMH, HEOOXOIMMBIX Kak B
MIOBCEITHEBHOM JKU3HHU, TaK U B NPOPECCUOHAIBHOMN 1€ATEIbHOCTH;

3HAaKOMUT €O CHeuu(UKOW HAYYHOT'O MBIIUICHHS, 3aKJIaJbIBa€T OCHOBBI
L[EJIOCTHOT'O B3IJIS11a HA €AUHCTBO IPUPOABI U YETIOBEKA, SBIIAETCS OTBETCTBEHHBIM
ATanoM B (pOPMUPOBAHUU E€CTECTBEHHO-HAYYHOI rpaMOTHOCTH 00yYarouuxcs;

croco0CTBYeT (POPMHUPOBAHUIO IIEHHOCTHOIO OTHOLIEHHSI K €CTECTBEHHO-
HAy4YHBIM 3HaHUSAM, K NPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOIMYECKOE
oOpa3zoBaHuEe 00yUYarOIINXCS.

JlanHble HampaBiieHUss B OOyYEHHM XUMHUU OOECHEeYMBAIOTCSA CIEHUPUKON
colepKaHusl  y4yeOHOro  IpenMeTra, KOTOpbIM  SBISETCS  NEeAarorudyecku
a/JIalITHPOBAHHBIM OTpa)keHHEM 0a30BOI HayKH XMMHUH HA OIMpeleIEHHOM JTare eé
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00IIET0 00Opa3oBaHUs OPUEHTHUPOBAH Ha
OCBOEHHE OOYYaIOIUMUCS CUCTEMBbl MEPBOHAYAIBHBIX MOHATUNH XUMHH, OCHOB
HEOPraHMYECKOM XHMMHMM UM HEKOTOPBIX OTIENbHBIX 3HAYUMBIX IOHITHI
OPraHUYEeCKON XUMHH.

CrpykTypa copepkaHHs MpOrpamMMmbl 10 XUMUU CHOPMUPOBAHA HA OCHOBE
CUCTEMHOro noaxoaa Kk €€ usydeHuro. CopepraHue CKIIAIbIBAETCS U3 CUCTEMBI
HNOHATHI O XUMUYECKOM 3JIEMEHTE U BELLECTBE U CUCTEMBI IOHITHI O XUMUYECKOI
peakuuu. OO0€e H3TH CUCTEMBI CTPYKTYPHO OPraHM30BaHbl 1O HPHUHIMUIY
IIOCJIEIOBATENIBHOIO Pa3BUTHUSA 3HAHUI HAa OCHOBE TEOPETHUYECKUX MPEICTABICHUN
Pa3HOro ypOBHSL:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHHsI KaK OCHOBBI BCEr'0 €CTECTBO3HAHUS;

— Ilepuoanueckoro 3axkona JI. . MeHeneeBa kak OCHOBHOI'O 3aKOHA XMMUU,

— YUYEHUS O CTPOCHUH aTOMA U XUMUYECKOH CBS3H;

— TpeacTaBieHUl 00 3IIEKTPOJUTHUYECKOM JHUCCOIMALMM BEIIECTB B
pacTBopax.

Teopernueckne 3HaHHWA pPAacCMaTPUBAIOTCA HAa OCHOBE OMIUPHUYECKH
HOJYYEHHBIX U OCMBICIEHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEI0BATEIBHO OT OJJHOTO
YPOBHS K JIpYyroMy, BBIIONHSAS (QYHKIUM OOBACHEHUS M MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXHOCTEH MPAKTHUYECKOI0 NMPUMEHEHHSI U TMONTYYEHUS
U3Yy4YaeMBbIX BEUIECTB.

OcBoeHue TmporpaMMmbl IO XHMHH  CIOCOOCTBYET  (POPMHPOBAHUIO
IIPEACTABICHNS O XUMHUYECKON COCTABIAIONICH HAyYHOW KapTUHBI MUpPa B JIOTHKE



€€ CHCTEMHOW MpHUPOJIbl, LIEHHOCTHOTO OTHOLIEHHS K HAay4HOMY 3HAaHUIO H
METOJlaM TMO3HaHUsl B Hayke. M3yuyeHue XuUMUU NPOUCXOAUT C MPUBICUEHUEM
3HAHUM W3 paHee HW3YYEHHBIX Y4YeOHBIX MpeaMeToB: «OKpYKaloMUi MUY,
«buonorus. 5—7 xknacce» u «Puszuka. 7 Kiaccy.

[Ipy w3ydyeHMM XUMHH TPOUCXOAWT (HOPMHUPOBAHWE 3HAHWA OCHOB
XUMHUYECKOM HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTHYECKOU
JESTENbHOCTH YENOBEKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBHI.
3amaua y4eOHOTO mpeamMeTa COCTOUT B (POPMUPOBAHMHU CHUCTEMBI XUMHUYECKUX
3HAHUN — Ba)XHEUIIHMX (PaKTOB, MOHATHIA, 3aKOHOB M TEOPETUIECKUX IMOTOKEHUH,
JOCTYIHBIX O0OOIIEHU MHPOBO33PEHUYECKOI0 XapakTepa, s3blka HAYKH, B
OpUOOIICHNH K HAyYHBIM METOJaM I[I03HAaHWS TP HU3YYCHUU BEIIECTB U
XUMHUYECKUX PEaKIui, B (GOPMUPOBAHUH U PA3BUTHH TMO3HABATEIHHBIX YMEHUN U
UX TPUMEHEHWHM B Y4YEOHO-IIO3HABATENbHOM M y4eOHO-MCCIIEI0BATEIbCKON
NESATENbHOCTH, OCBOCHHMU MpPaBWJI 0O€30MaCHOrO OOpallleHusi C BEIIEeCTBAMHU B
MOBCEHEBHOM >KU3HMU.

[Ipn u3yuyeHUn XMMHUU Ha YPOBHE OCHOBHOI'O 00IIEro oOpa3zoBaHMs Ba)XXHOE
3HauY€HHE MPUOOPENH TaKUE 1eJU, KaK:

— (opMupoBaHHE HHTEIUIEKTYalbHO pAa3BUTOM JIMYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYAHUUYECTBY, CaMOCTOSTEIBHOMY MPHUHITHIO PpELICHUH,
CIIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSAM KHU3HU;

—  HampaBJIICHHOCTh OOy4YeHMS] HA  CHCTEMAaTHYeCKOoe MpUOOIEeHUE
oOy4Jaromuxcss K CamMOCTOSATEIbHOM MO3HABATEIBHON EATENbHOCTH, HAYYHBIM
METOJlaM TO3HaHusA, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMUWY;

— o0ecreueHne yciaoBUi, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00yUAIOIITUMUCS
OIbITa Pa3HOOOPA3HOM NEATETLHOCTH, MO3HAHHMS M CaMOIIO3HAHUSA, KIIFOUEBBIX
HABBIKOB (KJIIOUEBBIX KOMIIETEHIIMI), MMEIOIUX YHHUBEPCAIbHOE 3HAYEHUE IS
Pa3IMYHBIX BUIOB JI€ITEIbHOCTH;

— (dopmupoBanre oO0uieil (QYHKIMOHAJIBHOM W  €CTeCTBEHHO-HAy4YHOU
IPaMOTHOCTH, B TOM 4YHCJIE€ YMEHUU OOBACHATH W OILICHUBATH SIBJICHUS
OKPY’KAIOLIEr0 MUpPa, UCIHOJIb3Yysl 3HAHUSA M OIBIT, MOJTYYECHHbIE NMPU H3YYCHUU
XUMUH, TPUMEHSATh HUX MPU pPEUIEHWU MpoOJieM B TOBCEAHEBHOW >KU3HU H
TPYAOBOM INEATEIBHOCTH;

— ¢opMHpoBaHHWE y OOYyYalOIIUXCS TYMAaHUCTUYECKHX OTHOIICHUH,
MOHUMAHUSI TEHHOCTH XHUMHUYECKUX 3HAHUM HJis BBIPAOOTKH JKOJIOTHUYECKHU
1eIecCO00pa3HOro TMOBEJAEHUST B OBITY W TPYAOBOM JEATENBHOCTH B LENIX
COXpaHEHUs CBOETO 3/I0POBbsI M OKPYKaIOUIeH NPUPOIHON CPEbL;

— pa3BUTHE MOTHBAIMM K OOY4YEHHIO, CIOCOOHOCTEW K CaMOKOHTPOIIO U
CaMOBOCHHMTAHUKD HAa OCHOBE YCBOEHHMS OOIIEYEIOBEYECKUX LIEHHOCTEH,



TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOdWIIsi U HAMPaBICHHOCTH NAJIbHEHIIETrO
o0y4eHusl.

OOmiee 4YKMCIIO 4YacoB, OTBEAEHHBIX JJISI M3Y4YEHUS XHMHHM Ha YPOBHE
OCHOBHOT'0 00111€T0 00pa3zoBanus, cocTaBiseT 136 yacos: B 8 kinacce — 68 gacos (2
yaca B HeJIeN0), B 9 kitacce — 68 4acoB (2 yaca B HEJIEIIO).



COJEPXAHME OBYYEHUA

8 KIIACC

IlepBoHayajbHbIE XUMHYECKHE TOHATHS

[Ipenmer xumuu. Poiab XUMHUM B )KU3HM 4YelIOBEKa. XUMHUS B CHUCTEME Hayk.
Tena u BemecTBa. PU3NMUECKHME CBOWCTBA BEIIECTB. ATpEraTHOE COCTOSIHUE
BelecTB. [loHsiTHE O MeTOAaxX MO3HAHUA B XUMUU. YHCThIE BEIIECTBA U CMECH.
Cnoco0sbI pa3ieneHust CMecei.

ATOMBI M MOJIEKYJIBI. XHUMHYECKHE BJeMEHTbl. CHUMBOJIBI XUMHUYECKUX
s1emMeHTOB. [IpocThie U CII0XKHBIE BelecTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckast ¢opmysa. BajaeHTHOCTh aTOMOB XHMMHYECKHX 3JIEMEHTOB.
3aKOH TIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCUTENbHAs aTOMHas Macca.
OtHocuTenbHas MOJIEKYJIsIpHAsg Macca. MaccoBas J10J1s XUMHUYECKOTr0 3JEMEHTa B
COEIMHEHUHU.

KomnuecTBo BemectBa. Moinb. MonsipHast Mmacca. B3auMocBsi3bp KOIMYECTBA,
Macchl W YHCJIAa CTPYKTYPHBIX €IUHMI] BemiecTtBa. Pacuérel mo Qopmynam
XAMHUYECKUX COCTMHECHUMU.

Ou3NuecKue U XMMHUYECKHUE SIBIICHUSI. XUMHUUECKas peakiusi U €€ MpU3HaKH.
3aKoH COXpaHEHUsI MacChl BEIIECTB. XHUMHUECKHe ypaBHeHus. Knaccudukarms
XUMUYECKUX PEaKIUi (COSTUHEHMS, Pa3JI0KECHHUS, 3aMEIIICHUS, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XUMHUYECKOH IMOCYI0H, MpaBWiIaMu pabOThl B JTaOOpaTOpUU |
npuémMamu oOpauieHusi ¢ J1adOpaTOpHBIM O0OPYIOBAHUEM, U3YUEHUE U OMUCAHUE
bU3MYECKUX CBOMCTB 00pa3lloB HEOPraHMYECKUX BEIIECTB, HAOJIOJICHUE
buszndecknx (TJIaBJICHHE BOCKA, TasHUE JbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE W KOHACHCAIUS BOJABI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKAJIMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBUE Mela ¢ KUCJIOTON) SIBJICHUN, HAOII0/ICHUE U
OMMCAaHUE TMPU3HAKOB IMPOTEKAHUS XUMHUYECKUX peakuuil (pasyio’KeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPHUIIOM Oapusi, pa3ioxKeHUEe TUIPOKCUAA
menu (II) mpu HarpeBanuu, B3auMoAeiCTBHUE kene3a ¢ pactBopoM coiu meau (1),
U3Yy4YEHHE CTMOCOOOB pa3/IelICHUs] CMECEil: ¢ MOMOIIbI0 MarHuTa, (puibTpoBaHUE,
BBITIAPUBAHUE, JUCTUIUISIIMUS, XpoMaTorpadusi, IpoBeAeHNE OYMCTKH MOBApPEHHOMN
conmu, HaOMIOJEHWE W  ONMUCAaHWE  Pe3yIbTaTOB  MPOBEICHUS  OIbITA,
WUTIOCTPUPYIOIIETO0 3aKOH COXPAHEHHMS MAacChl, CO3JaHUE MOJEIed MOJIEKYI
(IapocTepKHEBBIX).

Ba:kHelilne npejacTABUTE I HEOPTAaHUYECKUX BellleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nmyxa. Kuciaopon — ajeMEHT U IpoCToe
BeIecTBO. HaxokmeHue Kuciopoma B mpupone, (PU3NUECKHE W XUMHYCCKHE
cBorictBa (peakiuu ropeHus). Oxcuabl. Ilpumenenwe kuciopoga. CrocoOsb



MOJIyYEHHUSI KHUCIIOpoJla B JabopaTopud W MPOMBIIUIEHHOCTH. Kpyrosopor
KHcJIopoia B mpupoje. O30H — ayloTponHas MoAu(uKaius KUCIopoaa.

TemnoBoit 3pdHEeKT XUMUYECKOW peakiih, TEPMOXUMUYECKUE YypaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peaKIuu. TOIUIMBO: yrojib M METaH. 3arps3HCHUE
BO3/yXa, yCHWICHHE TAapHUKOBOTO A (deKTa, pa3pylieHrne 030HOBOTO CIIOS.

Bomopon — »memeHT u mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npupojae, (U3MUECKHEe W XHMMHYECKHE CBOWCTBA, NPUMEHEHHE, CIIOCOOBI
nonydyeHus. Kucnorsl u conu.

Monsipabliit 006EM ra3oB. Pacu€Tsl M0 XUMHUYECKUM YPaBHEHHSIM.

Oduznueckue CBOMCTBA BOAbL. Boma Kak pactBoputesnb. PacTBOpBI.
HacelllieHHbIE M HEHACBIIIEHHBIE pPacTBOpPbl. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBas 10715 BeliecTBa B pacTBOpe. XUMHUYECKUE CBOMCTBa BOALI. OCHOBaHMUS.
Ponw pacTtBOpoB B mpupojie ¥ B KH3HU denoBeka. KpyroBopor Bojabl B MpUPO/IE.
3arpsi3HeHue NPUPOAHBIX BoJ. OXpaHa U OUYUCTKA MPUPOIHBIX BOJ.

Knaccuduxanus neopranuueckux coenuHeHuid. Oxcupabl. Knaccudukarms
OKCHJIOB:  coseoOpa3yroniue (OCHOBHBIC, KHCJIOTHbIE, aM(oTepHbIE) W
HeconeoOpasyromue. HomeHnknatypa okcugoB. Du3uyeckue U XUMUYECKHUE
CBOMCTBA OKCUJIOB. [lomydyeHune okcuaos.

OcHoBanus. Kmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMBIC
ocHoBaHusd. HoMeHknarypa ocHoBaHMHA. PU3NYECKHE M XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lomyyeHne ocHOBaHUM.

Kucnorsl. Knaccuduxanus kucnor. Homenknarypa kucior. Gusundeckue u
XMMHYECKUE CBOMCTBA KHUCHOT. Psan aktuBHoctm mertamioB H. H. bekerosa.
[TomyueHnue Kucior.

Comu. Homenknatypa coseil. @U3n4eckue U XMMHUUYECKUE CBOMCTBA COJIEH.
[Tonyuenue coien.

I'eneTnyeckas CBSI3b MEXKY KJIaCCAMU HEOPTaHUYECKUX COEAUHEHHUI.

Xumuueckuit IKCnepumenm:

Ka4E€CTBEHHOE OMPEAECICHUE COJICPIKAHUS KUCIOPOIa B BO3yX€, MOIYyUYEHHUE,
coOupaHue, pacrno3HaBaHWE U M3YYEHHE CBOMCTB KHUCIOPOJa, HAOIIOACHHE
B3aUMOJICHCTBHUSl BEIIECTB C KHCIOPOJOM M YCJIOBUS BO3HUKHOBEHHUS U
npeKpaiieHus ropeHus (moxkapa), O3HaKOMJIEHHE C O0Opa3laMu OKCUIOB U
OMMCaHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHME, paclo3HaBaHUE WM H3Yy4YCHHUE
CBOMCTB BOiOpojia (ropeHue), B3aumojaeicTBue Bogopoaa ¢ okcugom menu (II)
(BO3MOKHO HCTIOJb30BAaHUE BHUJICOMATEPUAIOB), HaOIIOIeHHEe 00pa3IoB BEIIECTB
KOJIMYECTBOM 1 MOJb, HCCIEJOBAHUE OCOOEHHOCTEW PACTBOPEHHUSI BEUIECTB C
pa3IMYHON PacTBOPUMOCTHIO, TIPUTOTOBJICHHE PACTBOPOB C ONPEACIEHHOMN
MacCOBOM J10JI€l pacCTBOPEHHOrO BEILECTBA, B3aUMOJECHCTBUE BOJbI C METANIAMU
(HaTprieM ©  KaiublKeM) (BO3MOXHO HCIIOJb30BAaHUE BHUIECOMATEpPUAIIOB),



UCCIIEIOBAaHUE O0pa3lOB HEOPraHWYECKHUX BELIECTB pa3JIMYHBIX KJIACCOB,
HAOJII0ICHHE U3MEHEHHUsI OKPAaCKH MHJMKATOPOB B PACTBOPAX KUCIOT U LIENOYEH,
u3ydyeHue B3auMmopeiicTBusi okcuaa menu (II) ¢ pacTBOpoM cepHOW KHUCITOTHI,
KUCJIOT C MeETalUlaMM, PEAKLUN HEUTPAIM3alMy, IIOJIy4Y€HUE HEPACTBOPUMBIX
OCHOBAHHWMH, BBITECHEHHE OJHOI0 MeTajula APYTMM M3 pacTBOpA COJIM, PELICHUE
OKCIEPUMEHTAJIBHBIX 33/ad IO TeMe «BakHeWlne KiIacchl HEOPTaHUYECKHUX
COEIMHEHU Y.

IMepuoauueckuii 3akoH u Ilepuoauyeckass cucTeMa XHUMHYECKHUX
jnemeHToB JI. W. MenpgeneeBa. CtpoeHune aTomMoB. XHMHYECKASl CBA3b.
OKHCIMTENTbHO-BOCCTAHOBUTEIbHbBIC PEAKIMHU

[lepBble TOMBITKM KIACCU(DUKAIIMKM XUMUYECKUX dyeMeHToB. [loHsiTHE O
Ipynmnax CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIE M LIEIOYHO3EMEIbHBIE METaJUIbI,
raJloreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yroT aM(OTEpHbIE OKCUIBI
Y TUJPOKCH/IBI.

[Tepuognueckuii 3akoH. [lepuoanueckast cucTteMa XUMUYECKHUX 3JIEMEHTOB /J[.
N.  MengeneeBa.  KopoTkomepuomnas u  JiIMHHONEpUOAHAs  (OPMBI
ITepuonnueckoii cucremel xumuueckux emMeHToB JI. M. Menneneesa. Ilepuonasl
u rpynnbl. DU3NYECKUI CMBICI MOPSAKOBOIO HOMEpPA, HOMEPOB NEpUONA U
CPYIIBI JJIEMEHTA.

Crpoenue atomoB. CoctaB aToMHBIX sifiep. M3otonbl. DnekTponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04€K aToMOB TepBbIX 20 XMMHYECKHUX  BJIEMEHTOB
[lepuognueckon cucremnl . M. MeHnneneeBa. XapaKTEpUCTUKA XHUMHUYECKOTO
3JIEMEHTA 10 ero nonoxenuto B [lepuonnueckoit cucreme /. . Menneneena.

3aKOHOMEpPHOCTH HW3MEHEHHUS paJnyca aTOMOB XUMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETANTMYECKUX CBOMCTB I10 IPYIIIIAM U IEPUOIAM.

3nauenue [lepnoanueckoro 3akoHa u [leprnoguyeckoi CUCTEMbI XUMUYECKUX
3JIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuy€Hbli U
IPaKIaHVH.

Xumuueckast cBs3b. KoBaneHTHas (MOJdspHAsT M HEMOJIApHAsA) CBA3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX AJIEMEHTOB. VIOHHas CBS3b.

Crenenp  okucieHusi.  OKHUCIMTEIBHO-BOCCTAHOBUTENBHBIE  PEAKLHUU.
IIponecchl okucaeHnst U BOCCTaHOBIIEHUsI. OKHUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumenm:

U3yuyeHue OoOpa3lOB BELIECTB METAJUIOB M HEMETAJUIOB, B3aMMOJEHCTBUE
TUAPOKCUAA IMHKA C pacTBOPAMHM KHCIOT M IIEJOYEH, IPOBEIACHUE OIIBITOB,
WUIFOCTPUPYIOIIUX ~ NPUMEPBl  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKLUU
(ropeHue, peakuu pa3ioKeHUsl, COCTMHEHUS).

Mescnpeomemmnuie ceasu



Peanmu3anpsa MeXnpenIMETHBIX CBS3€W INPU U3YYEHHM XUMHHM B 8 KJlacce
OCYUIIECTBIISIETCS. 4Yepe3 HCIOJIb30BaHUE KakK OOIIMX €CTEeCTBEHHO-HAYYHBIX
NOHATUW, TaK W MOHSATHM, SIBISIOIINXCS CUCTEMHBIMH JJISI OTIEIBbHBIX MTPEAMETOB
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO01mue ecTeCTBEHHO-HAyYHbIE TOHATHSA: HAYYHBIH (DaKT, THMOTE3a, TEOpUS,
3aKOH, aHallu3, CHUHTE3, Kiaccudukanus, MEePUOJUYHOCTb, HaOIIO/IEHNUE,
JKCIIEPUMEHT, MOJIEIIMPOBAHUE, U3MEPEHUE, MOAEIIb, SIBIICHHE.

dusznka: Marepusi, aToM, OJIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIIHI,
W30TOIIbI, PAMOAKTUBHOCTD, MOJIEKYJIA, DJIEKTPUYECKAN 3apsill, BELIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSTHUE BEIIeCTBa, ra3, (U3MYECKUE BEIUYUHBI, €AUHUIIBI
U3MEpEHUs1, KOCMOC, IUIaHETHI, 3B€3/1b1, CoJHIIE.

buomnorus: dorocunres, apixanne, onocdepa.

I'eorpadus: armocdepa, rugpocdepa, MHUHEpPaATbl, TOPHBIE MOPOJBI,
IIOJIE3HBIE UCKOIIAEMBIE, TOIJIMBO, BOJHBIE PECYPCHI.

9 KNIACC

BeuiecTBo U XUMHYeCKasi peaKuus

[Iepnognueckuii 3akoH. [lepuoandeckast cucTeMa XUMHUYECKHUX dJIEMEHTOB /1.
N. MenneneeBa. CtpoeHue atomMoB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOMCTB
XUMUYECKUX DJIEMEHTOB IIEPBBIX TPEX MEPUONOB, Kalausd, KaIbLUA M HX
COCIMHEHNH B COOTBETCTBHUM C TIIOJOXKEHUEM JJIeMEHTOB B Ilepmonnueckon
CHUCTEME U CTPOECHHEM UX aTOMOB.

Crpoenue BelecTBa: BHUIBI XMMHUYECKOW CBS3M. THIIBI KPUCTAIIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTAJUIMYECKON PELIETKU U
BHJa XUMHYECKOU CBA3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHUYECKHUX BELIECTB. XHUMHUYECKUE
CBOMCTBA BEILECTB, OTHOCAIIMXCS K Pa3iIW4HbIM KJaccaM HEOPTraHWYECKHX
COCJIMHEHHM, TEHETUYECKAs CBA3b HEOPraHUYECKUX BEILIECTB.

Knaccudukanuys XuMUYeCKUX peakluid MO pa3audyHbIM MPU3HAKaM (IO YHCITY
U COCTaBy YYacTBYIOUIMX B pPEaKLMU BEIIECTB, MO TEIJIOBOMY 3(dekry, 1o
U3MEHEHUIO CTENEHEH OKUCICHMSI XMMMUYECKHUX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYaCTHIO KaTaau3aropa). JK30- U 3HIOTEPMHUYECKUE PEAKLIUU, TEPMOXUMUUYECKUE
YPaBHEHHSI.

[Tonsitue o ckopocTH xumudeckod peakuuu. IloHstre 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusaxX. [IoHATHE O TOMOI€HHBIX M T'e€TepOreHHBIX
peakuusx. [lonstne o karanuse. [lonstue 0 xumuueckoMm paBHoBecun. DakTopsl,
BIVSIONIME HA CKOPOCTh XHMHYECKOW PEAKIUMU U IOJ0KEHUE XUMHUYECKOTO
PaBHOBECHSI.

OKHCIANTENBbHO-BOCCTAHOBUTEIbHBIE ~ pPEAKLMH,  JAJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  PEaKLUH. CocraBieHue  ypaBHEHUI



OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKUUAd C  HUCIOJBb30BAaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopust 31EKTPOTUTUUECKON AUCCOLMALIMU. DIEKTPOITUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, anronsl. MexaHW3M [HCCOLMAIMU BEIIECTB C Pa3IMYHBIMU BHUAAMU
xuMHu4yeckoil csi3u. Crenens nucconuanuu. CuiabHbIE U cla0ble JIEKTPOIUTHI.

Peakuiuu nonHoro oomeHa. Y cioBus MPOTEKaHUST peaKIuii HOHHOTO OOMEHa,
NOJIHBIE W COKpAIlllEHHbIE MOHHBIE YypaBHEHMs peakuuil. CBOWCTBAa KHCIIOT,
OCHOBaHMM ¥ COJeil B CBETE€ MPEACTaBICHUN 00 AICKTPOIUTUUICCKOM
nucconmanyu. KauecrBeHHble peakiii Ha HOHBL. [IoHsATHE O THAPOIN3€E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMIICHUE C MOJEISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAVIOB W HEMETaIOB (rpadura M aiMasa), CIOXKHBIX BEIIECTB
(x1opuaa HaTpusi), UCCIEAOBAaHUE 3aBHCHMOCTU CKOPOCTH XMMHYECKOW peakluu
OT BO3JICUCTBUS PA3IMYHBIX (DAKTOPOB, MCCIEOBAHUE HIIEKTPOIPOBOIHOCTH
pacTBOpPOB BEIIECTB, IMpOLECCa AUCCOLMALMUA KHUCIOT, IIEIOYed U CoJer
(BO3BMOXHO  HCIIOJB30BAaHWE BHUJEO MAaTEPHUAIIOB), IPOBEIECHHUE  OIIBITOB,
WUTIOCTPUPYIOIIMX —~ MNpPU3HAKU  MPOTEKaHWs  pPEeaKUMid  HOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O00pa3oBaHUE BOJbI), OIIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKIUi
(ropeHue, peakluu pa3jaoKeHUsl, COSAMHEHHUS), PACIlO3HABAHHE HEOPTaHUYECKUX
BEUIECTB C TIOMOIIbIO KA4YeCTBEHHBIX pEAKIMil HAa HOHBL, pEUICHUE
AKCIEPUMEHTAJIbHBIX 3a]1a4.

HemeTa/uibl 1 MX COeIMHEHUSA

OO6mras xapaktepucTuka TajoreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (Ppu3nyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TaJloreHOB. XUMHYECKHME CBOMCTBA Ha IpUMEpe  XJiopa
(B3aUMOZICIICTBME C MeETalUlaMH, HEMETalJlaMH, IeJo4yaMu). XJIOPOBOIOPO/I.
ConsHas KucinoTa, XMMHUYECKHE CBOMCTBA, IOIYyYEHHE, NMpUMEHeHue. JlelicTBue
XJopa U XJIOPOBOAOPOJA HA OPTraHW3M 4YeroBeKa. BakHeulume XJIOopuibl U HUX
HAXO0XKJICHUE B MIPUPO/IE.

O6mras xapaktepuctuka ameMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEepHbIE CTENEeHH OKucieHus. CTpoeHue u (U3MUYECKUE CBOICTBA
IPOCTHIX BEHIECTB — KUCIOPOAA U CEephbl. AJIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOJa
U cepbl. XuMHUecKHe cBoicTBa cepbl. CepoBOAOPOA, CTpOCHHE, (PU3NUECKUE U
XuMuyeckue cBorctBa. OKCUABI Cepbl KaK MPEACTABUTENN KUCIOTHBIX OKCHJIOB.
CepHast kuciora, GQuU3UUeCKue W XUMHUYECKHME CBOMcTBa (00ImIME Kak
NpelCTaBUTeNsl Kjacca KHCIOT W crneuuduueckue). XHUMUYECKHE pEeakiu,
JeXallie B OCHOBE IMPOMBIIUICHHOIO CHoco0a MONy4YeHHs] CEPHOM KHCIOTHI.
[Ipumenenue cepHoil kUca0Thl. COJIM CEPHOIM KUCIOThI, KAUECTBEHHAs! peaKUus Ha



cynb(ar-non. Haxoxmenue cepbl m €€ COCNMHEHWH B TpHUpPOAE. XUMHUYIECKOE
3arpsI3HCHHE OKPYKAMOIICH Cpeabl COCTMHEHHSIMH Cepbl (KHCIOTHBIC TOXKIH,
3arpsA3HEHKE BO3/IyXa M BOJIOEMOB), CIIOCOOBI €ro MPEI0TBPAICHHS.

OO6mras xapakTepucTuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbBIE CTETMEHN OKHUCICHHs. A30T, PAaCIpPOCTPAHEHHE B MPHUPO/IE,
busznyeckre ¥ XUMHYECKHE CBOMCTBA. KpyroBopoT a3zoTa B mpupoze. AMMHUAK, ero
busznueckre 1 XMMUYECKUE CBOMCTBA, MoJyuyeHrue u npuMenenue. Coi aMMOHUS,
uX pu3NUeCKNe U XMMHUYECKHE CBOMCTBA, MpUMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHWS. A30THas KHCIOTa, € MoiydeHue, (Pu3ndecKkrue U XUMHYCCKHE
cBoMcTBa (0OmME KaK TMPEACTaBUTENS Kjacca KHUCIOT U crenuduyueckue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KadecTBE MMHEpaJIbHBIX
ynoOpeHnii. XUMUYECKOE 3arpsi3sHEHUE OKPYKAIOIMIEH CPebl COSTMHEHUSIMH a30Ta
(KUCTIOTHBIE JTOXKIW, 3arpsi3HEHUE BO3/yXa, MOYBBl U BOJ0EMOB). Docdop,
ajutoTponHeie Moaudukauu docdopa, uUMUECKUe U XUMUYECKHE CBOMCTBA.
Oxkcun docdopa (V) u bocdhopnas kucnora, Gpu3ndecKkue 1 XUMHUIECKUE CBOMCTBA,
nonydenue. Mcnonp3zoBanue hochaTtoB B KaueCTBE MUHEPATBLHBIX YI00PEHUIA.

O6mas xapakrtepuctuka sneMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTCpHBIE  CTCICHH  OKUCJCHUSA.  YTJEpOid,  aUIOTPOITHBIE
Monu(UKalUK, PACHPOCTPAaHEHHUE B TpuUpojae, (GU3UYECKHE U XUMHYECKUE
cBoiicTBa. Ancopouus. KpyroBopot yriepoma B npupojge. OKCUAbI yriepoaa, ux
duznyeckue W XUMUYECKHE CBOWCTBA, JCHCTBHE HA JKUBBIC OPTaHU3MBEI,
NOJlyYeHHE U MpPUMEHEHUE. DKOJIOTMYecKrue MpoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yriaepoaa (IV), rumore3a ri100albHOrO TOTCIUICHUS KIMMaTa, IAapHUKOBBIM
ahdexT. YrompHas kuciaora u €€ conr, ux GU3NIECKue U XUMHUECKUE CBOMCTBA,
MOJydeHHEe W TNpuMeHeHne. KadecTBeHHas peaknus Ha KapOOHAT-HOHBI.
Hcnonb3oBanne kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO3SICTBE.

[TepBoHaUambHBIE TOHATHS 00 OPTAaHUYECKHUX BEIIECTBAX KaK O COCAUHEHUSIX
yriaepona (MeTaH, 3TaH, STUJICH, alleTUIICH, 3TaHOJI, TIIUIEPHH, YKCYCHAs KHCIIOTa).
[IpupogHbie HMCTOYHUKUA YTIEBOAOPOAOB (Yyroib, NPUPOAHBIA Ta3, HeDTh),
NPOAYKTHI WX TepepadoTku (OC€H3MH), MX POJb B OBITY U TPOMBIIUICHHOCTH.
[TonsiTne 0 OMOJIOTMYECKU BaXKHBIX BEIIECTBAX: KUpaX, OeIKax, yriieBojaax — 1 uX
poiM B OJKM3HM UeJOBeKa. MaTepuaabHOE €IWHCTBO OPraHUYECKUX U
HEOPTraHWYECKUX COCIUHEHUM.

Kpemuuii, ero ¢mu3nmyeckue u XHMHYECKHE CBOMCTBA, TIOJNYYCHHUE H
npumenenne. CoeauHeHus KpeMHusi B mpupoje. OOimue mnpeacTaBieHus o0
okcuzae kpemuaus (IV) m kxpemHueBor kuciaore. CHIMKATBI, MX HCIOJb30BaHHUE B
OBITY, B MPOMBIIIUICHHOCTU. BakHelilline cTpouTenbHbIE MaTepHallbl: KepaMuKa,



CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiembl 0€30macHOro MCIOJIb30BaHUS
CTPOUTENBHBIX MAaTEPUAIIOB B MIOBCEITHEBHON KU3HH.

Xumuueckuii IKcnepumenm:

u3ydeHrne oOpas3IoB HEOPraHWMYECKHX BEIICCTB, CBOMCTB COJISTHOM KHCJIOTHI,
IPOBE/ICHNE KAUYECTBEHHBIX PEAaKLUH Ha XJOPUJ-UOHBI U HAOJIIOJCHHE MPU3HAKOB
UX TMPOTEKaHHUS, OMNBITHI, OTpaXkalliue (PU3NYecCKUe U XUMUYECKHE CBOMCTBA
raJIoTeHOB M MX COEJUHEHUN (BO3MOXKHO HCIOJIb30BaHUE BHJIEOMATEPHUAIIOB),
O3HAaKOMJIEHME ¢ oOpa3naMu XJIOpUAOB (TaJONE€HUJOB), O3HAKOMJICHHE C
oOpasnamMmu  ceppl U €€  COCAUHEHHSIMU  (BO3MOXKHO  HCIIOJIb30BaHUE
BUJIEOMAaTEepUaJIOB), HaOIOICHUE TIpoIlecca OOyTiuBaHus caxapa Mo JeHCTBUEM
KOHIIEHTPUPOBAHHOMW CEPHOM  KHUCJIOTHI, M3Yy4YCHHE XHMMHUYECKHUX CBOWCTB
pa30aBIeHHOI CEpHOI KUCIOTHI, TPOBEIECHUE KAUEeCTBEHHON peakIy Ha Cynbdart-
MOH M HaONIoZieHuEe NpHU3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHUE C (PU3NYECKHUMHU
cBoiicTBaMu a3ora, (ochopa MU HX COEAMHEHHH (BO3MOXKHO HCIIOJIIb30BAaHUE
BUJIEOMATEpUAIOB), 00pasaMu a30THBHIX U (HOCHOPHBIX YAOOPEHUH, MOIydeHHE,
coOupaHue, paclo3HaBaHWE€ W H3YYEHHE CBOWCTB aMMHUakKa, IPOBEJCHUE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHHUA U (ochaT-uOH U U3yYEHUE MPU3HAKOB
UX MPOTEKAHUs, B3aUMOJIEUCTBUE KOHIIEHTPUPOBAHHOMN a30THON KUCIIOThI C MEJIbIO
(BO3MOYXKHO UCIIOJIb30BAHUE BHJIEOMATEPUAJIOB), V3y4EeHUE Moz Eenen
KPUCTAJUTMUECKUX PEmETOK anMmasa, Trpaduta, (yliepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPONCTBOM NPOTUBOras3a, MojydyeHue, coOMpaHue, paclio3HaBaHUE U U3y4YEHHUE
CBOMCTB YIJIEKUCIIOTO ra3a, MpOBEJACHUE KAUeCTBEHHBIX peaklMil Ha KapOOHAT U
CWIMKAT-UOHBl M M3YYEHHE IMPU3HAKOB MX MPOTEKAHUS, O3HAKOMJICHUE C
OPOAYKUMENH CHJIMKATHOM MPOMBILUIEHHOCTH, PEIIEHUE HSKCIEPUMEHTaTbHBIX
3a1a4 1o TeMe «BaxkHele HeMeTalIbl U X COSTUHEHUSI.

MeTtanjibl 1 MX COeMHEHUSA

OO6mias xapakTepuCTUKa XMMHUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nonoxeHus B Ilepuoamyeckon cucreMe xumuueckux osneMmeHtoB J[. M.
MenpeneeBa u crpoeHusi atroMoB. CTpoeHre MeTaiioB. Meranindeckas CBsI3b U
METaJUIMYECKasi ~ KpHUCTAJUIMYecKass  pemerka.  DJIEKTPOXMUMHUYECKUN P
HanpspKeHu MetaioB. Ousnyeckrne 1 XMMUYECKUE CBOMCTBA MeTauioB. O0nue
CIocOoObl MoNydeHUs: MeTayyioB. [loHATHE O KOpPpPO3MM METaIOB, OCHOBHBIE
crocoObl 3alUThl UX OT Koppo3uu. CruiaBbl (CTanb, YYryH, IJIOPAJIIOMHHUH,
OpoH3a) U UX MPUMEHEHHE B OBITY U MIPOMBIIIIICHHOCTH.

[lenounbie MeTamibl: nojokeHUe B llepuoanueckoil cucTeMe XUMHYECKUX
anemeHToB JI. M. MenaeneeBa, CTpoeHUE UX aTOMOB, HAXOXKJIECHUE B IIPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpumepe HaTtpus M kanusi). OKCuabl u



TUAPOKCHIBI HATpusd MW Kanus. [IpuMeHeHue MIeNOoYHbIX METaJulOB U HX
COCIMHEHUMH.

[[lenoyHO3EMENIbHBIE METAJUIBI MAarHMM W KaJIbIMWA: TOJIO)KEHUE B
[lepuoguueckont cucreMe xumuueckux 3neMeHToB [[. 1. MeHueneeBa, ctpoeHue
UX aTOMOB, HaXOXJI€HUE B Tpupoae. PrU3nuecKne 1 XMMAYECKHE CBOWCTBA MArHUs
U Kaiplusa. Baxheimume coeauHeHUs] Kaiublus (OKCHUI, THAPOKCHUI, COJIH).
XKécTkocTh BOJBI U CIIOCOOBI €€ YCTpaHEHUS!.

AmomMuHui: nonoxenue B [lepnonnueckoil cucteMe XUMHUYECKUX AJIEMEHTOB
JI. 1. Menneneesa, CTpoeHUE aToMa, HaXxOXKIAEHHE B mpupone. Pusndeckue u
XUMHUYECKHEe CBOMCTBA altOMUHUS. AM(POTEpHbIE CBOMCTBAa OKCHAA M TUIPOKCH]IA
ATIOMHUHUSL.

Kenezo: nonoxkenue B [leproandeckor cCUHCTEME XMMUYECKHUX 3JIEMEHTOB /1.
M. MenneneeBa, CTpOEHHE aToMa, HaxOoXxAeHue B npupoxae. dusnueckue u
XUMUYECKHUe CBOMCTBA Xkene3a. OKCUIbI, TUIAPOKCUIBI U comu xkere3a (I1) u xenesa
(III), ux cocTaB, CBOMCTBA U MOTyYCHHE.

Xumuyeckuii Ikcnepumenm:

O3HAKOMJICHHE C o0pa3llaMd METAUIOB U CIUIABOB, UX (PU3UUECKUMHU
CBOWMCTBaMH, M3Y4Y€HHUE PE3YyJIbTaTOB  KOPPO3UU  METAIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPHAIIOB), OCOOEHHOCTEH B3aMMOJICUCTBHUS OKCHIA
KIS W HATpUsi C BOJOM (BO3MOXHO HCIIOJIb30BAHUE BHJIEOMATEPUAIIOB),
VICCIIEJOBAHUE CBOMCTB >KECTKOW BOJBI, MPOLIECCA TOPEHUA KEe3a B KUCIOPOAE
(BOBMOXKHO  HMCIIOJIb30BAaHWE  BHJIEOMATEPHAIOB), MPHU3HAKOB  MPOTEKAHMS
KAUeCTBEHHBIX PEaKIMil HAa MOHBI: MAarHWs, KaJablUs, aJTlOMUHUSA, LIMHKA, JKele3a
(IT) u xene3a (III), meau (II), HaOmrOEHNE W OMUCAHUE TIPOIIECCOB OKPAIIUBAHUS
IIaMEHU HMOHAMU HATpus, Kajlus W Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), HCClIeJOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
U TUAPOKCHUA LIMHKA, PEIIEHUE SKCIIEPUMEHTANIbHBIX 3a/1a4 Mo Teme «BakHeimme
METAJUIBI U KX COCTUHEHUSI».

XuMHS M OKPYKAOLIAA cpeaa

BemectBa m marepuanbsl B MOBCEIHEBHOW KW3HM 4eloOBeKa. bezomacHoe
UCIIOJIb30BaHUE BEIIECTB U XMMHUYECKUX peaknuii B ObiTy. [lepBasi momoris npu
XUMHYECKUX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arps3HEHHUE OKpYXKaroIlleh cpeabl (MpeaenbHas I0myCcTHMAast
KOHLIeHTpanus BeuecTs, nainee — [1/IK). Ponp xumuu B pelmieHnH 3K0JIOrM4eCKUX
npoO0seM.

Xumuueckuii IKcnepumenm:

u3y4deHrue o0pasloB MaTepuaaoB (CTEKJIO, CIUIABhI METAJIOB, MOJMMEpPHBIC
MaTepHuaJbl).

Mescnpeomemmnule ceasu



Peanmu3annsa MeXnpenIMeTHBIX CBS3€W INPU W3YYEHHM XUMHHM B 9 Kiacce
OCYUIIECTBIISIETCS. 4Yepe3 HCIOJIb30BaHUE KakK OOIIMX €CTEeCTBEHHO-HAYYHBIX
NOHSITUH, TaK Y TOHITHH, SBISIIOUIUXCS CUCTEMHBIMU ISl OT/IEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'0 IUKJIA.

OOmue ecTeCTBEHHO-HAyYHbIE TMOHATHSA: HAy4HBIH (DaKkT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHUHTE3, KIaccuPuKauus, MEepUOJIUYHOCTb, HAOIIO/IEHNUE,
DKCIIEPUMEHT, MOJCIMPOBAHUE, H3MEPEHHE, MOJENb, SBICHUE, IAPHUKOBBIN
3¢ deKT, TEXHOIOTHs, MAaTCPHAIIHI.

®u3nka: MaTepusi, aToM, D3JEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIUJ,
U30TOMbI, PaJAHMOAKTUBHOCTb, MOJIEKYJa, AJIEKTPUUYECKUH 3apsll, MPOBOJHUKH,
HOJIYNPOBOJHUKHY, AUDJICKTPUKH, (POTOJIEMEHT, BELIECTBO, TEI0, OO0BEM,
arperaTHOe COCTOSIHME BEUIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KPUCTAIIINYECKAs
pelerka, CIUlaBbl, (PU3NYECKHE BEJIWYUHBI, €AUHHUIBI U3MEPEHUS, KOCMHUYECKOE
IPOCTPAHCTBO, IJIaHETHI, 3BE3/1b1, ColHIIE.

buonorus: ¢orocunTes, apixaHue, Ouocdepa, sKocucTeMa, MHUHEpaIbHbIE
yI100peHUs, MUKPO3JIEMEHThI, MAKPO3JIEMEHTHI, TUTATEIbHbBIE BEIIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MHUHEpanbl, TOPHbBIE MOPOJBI,
MOJIE3HbIE€ UCKOIAEMbIE, TOILIIMBO, BOJHBIE PECYPCHI.



INNIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBbI
IO XMMHUHMU HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHUS MPOTPAMMBI  OCHOBHOTO
o01mrero oopa3zoBaHus TOCTUTAIOTCSA B X0/1€ O0Y4YCHHSI XUMUU B €TUHCTBE
y4eOHOW M BOCHHUTATENbHOM JEATETbHOCTH B COOTBETCTBHH C
TPAIUIIUOHHBIMH  POCCHUUCKUMHU  COLIMOKYJIBTYPHBIMH W  JTyXOBHO-
HPABCTBEHHBIMU I[EHHOCTSIMHU, MPHUHATHIMH B OOIECTBE MpaBWIAMU U
HOpMaMH TMOBEACHUS U CIIOCOOCTBYIOT IIpoleccaM CaMOIO3HAaHMUA,
CaMOpPa3BUTHS U COLTUATM3AINH 00YJarOIIUXCS.

JIMYHOCTHBIE pPE3yNabTaThl OTPAXKAIOT TOTOBHOCTH OOYYaIOIIUXCSI
PYKOBOJICTBOBATHCSI CUCTEMOM MO3UTHUBHBIX IIEHHOCTHBIX OpPUEHTALMN U
paciMpeHue OmbITa JAeATeIbHOCTH Ha €€ OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpuOTHYECKOr0 BOCIUTAHUS:

[IEHHOCTHOTO OTHOILIEHUS K OTEUYECTBEHHOMY KYJIbTYPHOMY,
UCTOPUYECKOMY W HAyYHOMY HACJEAHWIO, TOHMMAaHUS 3HAYCHMUS
XUMHYECKON HayKH B XH3HU COBPEMEHHOrO OOIIECTBA, CIIOCOOHOCTHU
BJIQJIETh JOCTOBEPHOM HH(pOpMaIueid O MNEPEeIOBbIX MOCTIKECHUSIX H
OTKPBITHSX MHUPOBOH M OTEYECTBEHHOW XWMUH, 3aUHTEPECOBAHHOCTH B
HAy4YHBIX 3HAHUSX 00 yCTPOMCTBE MUpa U 00OIIECTBA;

2) rpaaaHCKOro BOCIIUTAHMS:

OPECTaBICHUS O  COIMANBbHBIX  HOpPMax MW IpaBHUiax
MEXKJIMYHOCTHBIX ~ OTHOUIEHMHW B  KOJJIEKTUBE, KOMMYHUKAaTHBHOM
KOMIIETEHTHOCTH B OOLIECTBEHHO MOJIE3HOM, YueOHOMCCIIEA0BaTENbCKOM,
TBOPUYECKOM W  Jpyrux BHUIAX JAEATEIbHOCTH, TOTOBHOCTH K
pa3zHOO0pa3HOM COBMECTHOW JAESTENbHOCTU MPU BBINOJHEHUN YYEOHBIX,
MO3HABATEIbHBIX 3a7[a4, BBIMOJIHEHUH XHMHUYECKUX HSKCIEPUMEHTOB,
CO3/IaHUU YYEOHBIX MPOEKTOB, CTPEMJICHHS K B3aHUMOIIOHUMAHHUIO HU
B3aMMOIIOMOIIM B IPOLECCE ITOW YYEOHOU IEATEIbHOCTH, TOTOBHOCTH
OLIEHWBATh CBOE MOBEACHHE W TOCTYNKH CBOUX TOBApHILIEH C MO3UIIUU
HPABCTBEHHBIX M TMPABOBBIX HOPM C Y4ETOM OCO3HAHUS IOCIEICTBUMA
MOCTYIIKOB;

3) HEeHHOCTH HAYYHOT'0 MO3HAHUS:

MHUPOBO33PEHYECKHE MPEICTABICHUS O BEIIECTBE W XUMHUYECKOU
peaKkiuu, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
COCTABJISIIOIINE OCHOBY JUIsl MOHUMAaHHs CYIIHOCTH HAyYHOM KapTHUHBI
MUpPa, TPEACTABICHHS OO0 OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BHUTHUSA
OPUPO/IbI, B3AMMOCBS3AX YeJIOBEKa C MPUPOIHONU CPENOr, O POJIU XUMUH
B IIO3HAHUM 3TUX 3aKOHOMEPHOCTE;



MO3HABATEJIbHBIE MOTHBBI, HAIpPABJICHHbIC HA TOJYYEHHE HOBBIX
3HAHWM 110 XUMHUH, HEOOXOAUMBIE Il OOBSCHEHUS HaOII01aeMbIX
MpOLIECCOB W SIBJICHUM, T[O3HABaTEIbHOW, WH(MOPMALMOHHOW U
YUTATEIbCKOM KYJIBTYpbl, B TOM YHCJIC€ HABBIKOB CaMOCTOSITEIbHOU
paboThI ¢ y4eOHBIMH TEKCTAMH, CIIPABOYHOMN JIUTEPATYPOM, JOCTYITHBIMU
TEXHUYECKUMU CPEICTBaMHU HH(GOPMAIIMOHHBIX TEXHOJIOTHIA,

MHTEpeC K 00YUEHHUIO U NMO3HAHUI0, JII0003HATEILHOCTh, TOTOBHOCTD
U CIIOCOOHOCTh K CaM000pa30BaHUIO, IPOEKTHOW M HUCCIIEI0BATEIbCKOM
JESTENHHOCTA, K OCO3HAHHOMY BBIOOPY HAIMpPaBICHHOCTH W YPOBHS
0o0y4eHus B JaJIbHEHIIEM;

4) dopMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAHHE IIEHHOCTHU KU3HH, OTBETCTBEHHOTI'O OTHOIIEHHUS K CBOEMY
3I0pOBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KH3HHU, OCO3HAHUE
MOCIICICTBUA W HENPUATHE BPEOHBIX MPUBBIYCK (ymOTpeOIeHUS
QJIKOTOJIsI, HAPKOTUKOB, KypeHUs1), HEOOXOJUMOCTH COOJIIOAEHUS TIPABUI
0e30macHOCTH TpU OOpalIeHUH ¢ XMMHUYECKUMU BEIIECTBAMU B OBITY U
pEAIbHOW KU3HU,

S) TpyaA0BOr0 BOCIMTAHUS:

UHTEpEC K NPAKTUUYECKOMY HU3Y4YeHUIO0 Tnpodeccuii u Tpyna
pPa3NIUYHOrO pOJia, YBAKEHHE K TPYAy M pe3ylbTaraMm TpYyI0BOM
JESTENHHOCTH, B TOM YHCJIE HA OCHOBE MMPUMEHEHUS MPEAMETHBIX 3HAHUM
M0 XUMHUH, OCO3HAHHBI BBHIOOp WHAMBUAYATHLHOH TPACKTOPHUH
OpoAoJKEHUsT 00pa3oBaHMsI C YYETOM JIMUHOCTHBIX HWHTEPECOB M
CIIOCOOHOCTH K XHUMHH, OOIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
yCHENTHON TPodheCCHOHATBHOU JACSITEIPHOCTH M Pa3BUTHS HEOOXOMMBIX
YMEHUH, TOTOBHOCTb aIallTUPOBATHCS B MPOPECCUOHATILHOM CPEJIE;

6) PK0JIOrN4eCKOro BOCIMTAHMS

AKOJIOTHYECKH IIe7Ieco000pa3Hoe OTHOIIEHHWE K TPHUpPOAE Kak
MCTOYHUKY XW3HM Ha 3emile, OCHOBE €€ CyIleCTBOBAHMS, MOHUMAaHHE
LEHHOCTH 30pOBOr0 M O€30MacHOro oOpas3a >KWU3HH, OTBETCTBEHHOE
OTHOIIEHUE K COOCTBEHHOMY (PU3MUECKOMY M MCUXUYECKOMY 37I0POBBIO,
OCO3HAHHE IIEHHOCTU COOJIIOJICHHUS MPaBMil 0€30MaCHOTO MOBEIACHUS TIPU
paboTe Cc BEIECTBAMHU, a TAKXKE B CUTYaLMSIX, YIPOKAIOIIUX 310POBbIO U
YKM3HHM JIFOJICH;

CIIOCOOHOCTH TIPUMEHSTh 3HAHUSA, IOJIy4yaeMble MpPH U3YyYEHUU
XUMHUH, JJIS PEIIeHUs] 3a/ad, CBSI3aHHBIX C OKpYXKaloled MPUpOIHOM
CpeoM, JJis MOBBIIICHUS! YPOBHS 3KOJIOTMYECKOU KYIbTYpPbl, OCO3HAHUS
IJI00AJIBHOTO XapakTepa AKOJIOTHYECKUX MPOOJIeM U MyTeH UX pElIeHHs
MOCPEJICTBOM METOJ0OB XHMHH, 3KOJOIMYECKOTO MBIILICHUS, YMEHHUS
PYKOBOJICTBOBAThCSI WM B II03HABATECIbHOW, KOMMYHHKATUBHOW U
COLIMAJIbHOM NIPAKTHKE.



METAIIPEIJMETHBIE PE3YJIBTATBI

B cocTaBe MeranpeAMETHBIX PE3YJIBTATOB BBIACISIIOT 3HAYUMBIE JJIS
(opMHUpOBaHUSI MUPOBO33pEHUSI OOLIEHAYYHBIE MOHATUA (3aKOH, TEOpUS,
NPUHIINI, TUIIOTE3a, (PaKT, cUCTEMa, MPOLECC, IKCIEPUMEHT U JIPYroe.),
KOTOpbIE UCTIONB3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YUEOHBIX MpEAMETax U
MO3BOJISIIOT HAa OCHOBE 3HAHUW W3 AITUX MPEAMETOB (POpMHUPOBATH
IIPEACTABJICHUE O L[EJIOCTHOM HAyYHOM KapTUHE MUPA, U YHUBEPCAJIbHbIC
yueOHbIe JEHUCTBHUS (mo3HaBaTeIbHBIE, KOMMYHUKAaTHBHBIE,
pEryJATUBHBIE), KOTOpPbIE 00eCreunBalOT (POPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY  IUIAHMPOBAaHUIO W OCYILIECTBIEHUIO  y4eOHOM
NEeSTENbHOCTH.

Io3naBaTe/ibHBbIC YHUBEPCAJIbHbIC YUeOHBIE 1eiiCTBUA

Ba3oBble Jjoruueckue JelcTBUA:

YMEHHUS HCIONb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TpH
OCBOCHHMH 3HAHUI: paCKpbIBATh CMBICI XUMUYECKUX MOHATHNA (BBLACIATH
UX XapakTEpHbIC IPU3HAKH, YCTAHABIMBATHh B3aUMOCBS3b C JPYTHMHU
HNOHATUSMHU), HCIIOJIb30BATh TMOHATHS JUIsI OOBSCHEHUS OTHENbHBIX
(akTOB W SBJIIEHUW, BHIOMPATh OCHOBAaHUS W KPUTEPUH  JJIA
KJaccu(UKAMM XMMHYECKMX BEUIECTB M XUMHUYECKHUX peaKIui,
yCTaHaBIUBaTh MPUYMHHO-CIEICTBEHHBIE CBS3U MEXKIY OOBEKTaMU
U3Y4YEHHUS, CTPOUTh  JIOTMYECKHE  paACCYXJIEHHUS (MHIYKTHBHBIE,
JNENYKTUBHBIE, [10 AHAJIOI'MH ), IENATh BBIBOJIbI U 3aKJIFOUEHUS;

YMEHHE NPUMEHSATh B MIPOLECCE MTO3HAHUS MOHATHUS (IPEIMETHBIE U
METanpeIMETHbIEC), CUMBOIMYECKHE (3HAKOBBIE) MOJEIH, UCIOJIb3YEMbIE
B XUMHH, MPE0oOPa30BbIBATH HIUPOKO MPUMEHSIEMbIE B X UMUK MOJIEIIbHbBIE
MPEACTABICHUS — XMMHYECKHI 3HAaK (CMMBOJ 3JIEMEHTA), XUMHUYECKas
(GopMmyna U ypaBHEHHE XMMHUYECKOW pEaKIMU — MPHU PELIEHUU y4eOHO-
[IO3HABATEIbHBIX 3aJad, ¢ Y4YETOM 3THX MOJEIBHBIX IPEACTABICHUIM
BBUSIBIISAIT U XapaKTEPHU30BaTh CYIIECTBEHHbIE NPHU3HAKK HM3y4aeMbIX
O0BEKTOB — XMMHUYECKUX BEIECTB U XMMUYECKHUX PEAKIUH, BBISBIATDH
obmue  3aKOHOMEPHOCTH,  IPUYUHHO-CIEJICTBEHHBIE  CBSI3U U
IPOTUBOPEYHS B U3y4aEMbIX POLECCAX U SIBICHUSIX.

Ba3oBble uccienoBarenbcKne 1eiicCTBUS:

YMEHUE HCIOJNb30BaTh IOCTABJICHHbIE BOIPOCHl B KauecTBE
MHCTPYMEHTA MTO3HAHUS, a TAK)KE B KAUE€CTBE OCHOBBI JJIs1 (POPMUPOBAHUS
TUIOTE3BI 10 MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

npuoOpeTeHNe OmbITa MO IUIAHWPOBAHMIO, OpTaHMU3AIMH U
NOPOBEJICHNI0 YYEHUYECKUX OKCIEPUMEHTOB, yMEHUEe HaOIo1aTh 3a
XOJIOM IIpollecca, CaMOCTOATENBHO IPOTHO3MPOBATh €ro pe3yJbTar,
(dopmynupoBaTh 0000IIEHNSI U BBIBOJBI MO pE3yJbTaTaM MPOBEAEHHOTO
OIIbITA, UCCIIEIOBAHUS, COCTABIISITH OTYET O MPOJIETaHHOMN padore.



PabGora ¢ ungopmanmeii:

yMEHHE  BbIOMpaTh, AaHATU3UPOBATh U  HHTEPIPETUPOBATH
MH(OPMAIMIO Pa3IMYHBIX BUJAOB U (DOPM MPEACTABICHHS, MOIYYaeMYIO
U3 pa3HbIX UCTOUYHMUKOB (HAYYHO-TIOMYJISIPHAS JIUTEpaTypa XUMUUYECKOTO
coJiepKaHusl, CIIpaBOUHbIE MOCOOUs, pecypchl MHTepHeTa), KpUTHYECKU
OLIEHUBATh MIPOTUBOPEUHBYIO U HEAOCTOBEPHYIO HHPOPMAIIHIO;

YMEHHUE MPUMEHATh Pa3IMYHbIE METO/ABI U 3alpOChl PU MOUCKE U
orOope MH(pOpPMALMKU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAUMBIX JIs
BBITMOJIHEHUSL y4E€OHBIX M MO3HABATEJbHBIX 33Jlad ONpPEEIEHHOTO THIIA,
npuoOpeTeHne OombITa B 00JIaCTH HCMOJIB30BaHUSA HH(POPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUM, OBJIaJICHUE KYJIbTYpOH aKTUBHOIO
UCIIOJIb30BAaHUS  PA3JMYHBIX IIOMCKOBBIX CHCTEM, CaMOCTOSTEIBHO
BBIOMpATh ONTHUMAIBbHYIO (OpMY TpEACTaBICHUS HWHPOPMAIMA |
WUIIOCTPUPOBATh  pellaeMble  3aJayd  HECJIOXHBIMH  CXEMaMH,
auarpaMMamMu, Ipyrumu GopMamu rpaduku U UX KOMOMHAIUSAMU;

YMEHHE HCIOJB30BaTh U AHAJIU3UPOBATH B Ipoliecce y4yeOHOH u
UCCIIEZIOBATENbCKOM  JAEATEIbHOCTH  HMH(OpPMALMIO O  BIHUAHUU
MIPOMBIIIVIEHHOCTH, CEJIbCKOI'0 XO35SMCTBa M TPAHCIOpPTAa HA COCTOSHHE
OKPYKAIOIIEH IPUPOAHON CPEBI.

KoMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe JeHCTBUSA:

YMEHUS 3aJ1aBaTh BOMPOCHI (B X0j€ auanora u (Win) JUCKYCCUH) O
CYILIECTBY OOCYXJaeMOil TeMbl, (POpMYyJIHMpPOBaTh CBOU NPEIJIOKEHUS
OTHOCHUTEJIBHO BBIITOJIHEHMSI PEUIOKEHHOM 33124y,

YMEHHUS MPEACTABIATH MOJIYYEHHBIE PE3yJbTaThl MO3HABATEIbHOU
NESATENbHOCTA B YCTHBIX M NMHCbMEHHBIX TEKCTaX; JE€NaTh MPE3EHTALUIO
PE3yNbTATOB BBIMOIHEHUSI XUMUYECKOTO IKCIIEPUMEHTA (Ja00paTOPHOrO
OIbITa, J1a0OpaTOpPHON pabOThl MO MCCIEAOBAHUIO CBOMCTB BEIIECTB,
y4eOHOTr 0 TPOEKTA);

YMEHUS y4€OHOI 0 COTPYIHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEIbHON W MCCIIEI0BATENbCKON JEATEIbHOCTH MPHU PEIICHUU
BO3HUKAIOIUX TMpoOJeM Ha OCHOBE Y4€ra OOLIMX MHTEPECOB U
COIJIaCOBaHUS MO3ULUNA (00CYyX aeHHs, OOMEH MHEHMSIMH, «MO3TOBBIC
IITYypMBD), KOOpPAMHALMs COBMECTHBIX  JIEMCTBHM,  OIpEHECICHUE
KPUTEPHEB IO OLIEHKE KaueCTBa BHIMOJTHEHHOW pabOThI U IpyTHUe).

PeryisiTuBHbIE YHHBepCcaJbHbIe YUeOHbIe 1eliCTBUS:

YMEHUE CaMOCTOATEIBHO  ONPENENITh LEIH  JIEATEIbHOCTH,
IUIAHUPOBATh, OCYLIECTBISATh, KOHTPOJIHUPOBATh M MPU HEOOXOAUMOCTH
KOPPEKTHpPOBaTh  CBOIO  JEATEIbHOCTb,  BBIOMpAaTh  Hauboiee
3¢ (deKTUBHBIE CIIOCOOBI pelIeHUs Y4eOHBIX M IO3HABATENIbHBIX 3aj]ady,
CaMOCTOSITEJILHO COCTaBJISITh WM KOPPEKTUPOBATh IPEAJIOKEHHBIM
ANTOPUTM JEHUCTBUM NIPHU BBINOJHEHUU 33JaHUM C YYETOM IIOTYyYECHUS



HOBBIX 3HaHMM 00 H3ydaeMbIX OOBEKTaX — BEIIECTBaX M peaKUusXx,
OLICHMBATh COOTBETCTBUE IOJYYEHHOI'O pe3yibTaTa 3asBJICHHOM LEH,
YMEHHUE MCIOJb30BaTh M AHAJU3UPOBATh KOHTEKCTHI, MpejiaraeMbie B
YCJIOBUH 3aJIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocTaBe npeamMeTHBIX pe3yJIbTaTOB [0 OCBOCHHUIO 00S3aTEIBHOIO
COJlep)KaHMs,  YCTAHOBJIEHHOrO JaHHOW  (enepasbHOM  paboueit
POrpaMMOM, BBIIEISIOT: OCBOCHHbBIE O0YUYaIOLUIUMUCS Hay4YHbIE 3HAHMUS,
YMEHHSI M CHOCOOBI JCHCTBHM, BHUABI ACSATEIBHOCTH IO MOJYYEHHUIO
HOBOI'O 3HaHMs, €ro MHTEPIPETAluH, MPeoOPa30BAHUIO U IPUMEHEHHIO B
Pa3IUYHBIX Y4EOHBIX U HOBBIX CUTYAIMSIX.

K koniy oOyueHuss B 8 kJjacce mpenMeTHblE pe3yJbTaThl Ha
0a30BOM  ypOBHE  JOJDKHBI ~ OTpakaTb  CHOPMHUPOBAHHOCTH Y
00y4JaromMXCcs YMEHUM:

e pacKpbIBaTh CMBICII OCHOBHBIX XHMMHMUYECKHX IOHSATUH: aTOM,
MOJIEKYJIa, XUMHYECKUM 3JIEMEHT, POCTOE BELIECTBO, CI0XKHOE
BELIECTBO, CMECh (OJHOPOJHAs U HEOJHOPOAHAs), BaJEHTHOCTb,
OTHOCUTENbHAsl aTOMHasi U MOJEKYJSIpHas Macca, KOJIMYECTBO
BEIIECTBA, MOJIb, MOJISIPHAsl Macca, MaccoBas 01 XUMUYECKOT0
3JIEMEHTa B COEJWHEHUH, MOJSIPHBI O0BEM, OKCUZ, KHUCIIOTa,
OCHOBaHME, COJIb, JIEKTPOOTPHULIATEIBHOCTD, CTENEHb
OKHUCJIEHMS, XMUMHYECKas peakuusi, Kilaccu(UKanus peaKluid:
peaknMM  COCIMHEHMs, PEAKUHUH  PA3JIOKEHUSA, PEaKIUU
3aMeUIeHUs, peakIuu OOMeHa, 5K30- U JHAOTEPMUYECKUE
peakiu, TerioBoi AGEeKT peakiuu, SAPO aToMa, SIEKTPOHHBIH
CIIOM aToMa, aToMHasg OpOuTalb, PajHyC aToMa, XUMHYECKas
CBsI3b, IOJISIPHAs W HEIOJSIPHAs KOBAJIEHTHasl CBA3b, HMOHHAs
CBsI3b, NOH, KATHOH, aHWOH, pPacTBOP, MaccoBas J0Js BEUIECTBA
(IpolleHTHAs! KOHIIEHTPAIlKs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHITHIA
U IPUMEHATh O3TU IOHATUSA IPU ONMCAaHUM BEIIECTB M MX
IIPEBPAILECHU;

e HCIOJNB30BaTh XHMHUYECKYH) CHMBOJUKY I COCTaBIICHHS
(GbopMyI1 BEIIECTB U YpaBHEHUN XUMUYECKUX PEAKIUN;

e OIpEAeNsATh BAJIEHTHOCTb AaTOMOB 3JEMEHTOB B OWHApHBIX
COCIMHEHUAX, CTENEHb OKHCIEHUS 3JIEMEHTOB B OWHApHBIX
COCMHEHUAX, IPUHAJUIEKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIACCy COEIMHEHMH 1o (opmynaM, BUA XUMHUYECKOH CBS3U
(KOBaJIEHTHAsI U NOHHAsI) B HEOPIraHUUYECKUX COCANHEHUSX;

e packpsiBaTh cMbica [lepuonnueckoro 3akona /. 1. Menneneesa:
JEMOHCTPUPOBATh TOHUMAHUE MEPUOANYECKON 3aBHCUMOCTHU



CBOMCTB XHUMHYECKHX DIJIEMEHTOB OT UX TIOJOXKEHUS B
[Teproguyeckoit cucreme, 3aKOHOB COXPAHEHHSI MACChI BEIECTB,
MIOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYCHHsI, 3aKOHa
ABoraJipo;

ONMKCHIBATH W XapakTepu3oBaTh  TaOMu4Hyro  (dopmy
[Teproguyeckoit CUCTEMBI XMMHUYECKHX JJIEMEHTOB: pa3nyaTh
MOHATUSA «rJaBHas moarpynma (A-rpymnma)y u  «1mo0odHast
noarpynna (b-rpynma)», wmamaeie W QoNbIIME  TIEPUOJBI,
COOTHOCHUTH OOO3HAa4YeHUs, KOTOpbIE WMEITCS B Tabmuie
«Ilepnonnueckas cucremMa Xxumuuyeckux osnementos J[. M.
MenzeneeBay ¢ YHCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHUS
aTOMOB XMMHUYECKHUX DJIEMEHTOB (COCTaB U 3apsij sjpa, olliee
YHUCIIO DJEKTPOHOB W pACIpPEACIICHHE UX M0 JJICKTPOHHBIM
CI0SIM);

KJIaCCU(UIIMPOBATh XHMHYECKHE DJIEMEHTBI, HEOPTaHUYCCKUE
BEIIECTBA, XUMUYECKHE peakiuu (10 YHCIy U COCTaBy
YYaCTBYIOIIMX B PEAKIIUU BEIIECTB, MO TEIIOBOMY (D deKTy);
XapaKTepHu3oBaTh (OMUCHIBaTh) OOIIME XMMHUYECKHUE CBOMCTBA
BCIIECCTB  PA3JIMYHBIX  KJIAcCOB, TIOATBEPXKJas  ONUCAHUC
npuUMepaMu  MOJIEKYJISIPHBIX ~ YpaBHEHUH COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIIHI;

MIPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX
KaueCTBEHHOI'0 COCTaBa, BO3MOXKHOCTU MPOTEKAHUS XUMHUYECKUX
MPEBPAIICHUI B PA3IMYHBIX YCIOBUSX;

BBIYHCIIATH OTHOCUTEIBHYIO MOJICKYJIIPHYIO W MOJISIPHYIO MacChI
BEIIECTB, MACCOBYIO JTOJIF0 XMMHUYECKOI0 AJIEMEHTa 1o (opmyrie
COEJIMHEHHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOpPE, IPOBOIUTH
pacy€Thl O YPaBHEHUIO XUMUYECKON PEaAKIINU;

MIPUMEHSATH OCHOBHBIC OTIEPAITMH MBICITUTEIHHOU MEATETLHOCTH —
aHaJIU3 U CUHTE3, CpaBHEHHUE, 000OIIECHHE, CHUCTEeMaTU3AIUIO,
KJ1acCU(DUKAIUIO, BHISBICHHE PUYNHHO-CIICICTBEHHBIX CBS3EH —
JUIS W3YYEHHUSI CBOMCTB BEIIECTB M XHUMHUYECKUX PEaKIIUM,
€CTECTBEHHO-HAyYHBIC METOABl TO3HAHWUSA — HaOOICHHE,
U3MEpEHHEe, MOJICTUPOBAHNE, OKCIICPUMEHT (peajbHBIM W
MBICIICHHBIN);

CJIEIOBaTh TMpaBUJaM TIOJIb30BAHUS XWMHUYECKOW TMOCYION U
1a0opaTOpHBIM 00OPYAOBaHHUEM, a TAK)KE MpaBUIaM OOpaICHHUS
C BCIIECTBAMH B COOTBETCTBUHM C MHCTPYKIHMSIMH 10
BBINIOJIHEHUIO  JTAOOPATOPHBIX ~ XMMUYECKUX  OMBITOB  TIO
NOJIYYEHHUIO U COOMPaHUIO Ta3000pa3HbIX BEMIECTB (BOLOPOJA U
KHCJIOPOJa), TPUTOTOBICHUIO PACTBOPOB C OMNPEIACIEHHOM



MaccoBOM J0j€il pacTBOPEHHOrO BEIIECTBA, IUIAHUPOBATh U
OPOBOJUTh XHUMHUYECKHE OHKCIEPHUMEHTHl IO PAaCIO3HABAHUIO
pacTBOPOB ILENOYEH U KHUCJIOT C IOMOIIbI0O HHIUKAaTOPOB
(;makmyc, heHondTanenH, METUIOPAHXK U APYTHE).

K konHiy oOyueHus B 9 kJjacce mpenMeTHble pe3yJbTaThl Ha
0a30BOM  YpOBHE  JIOJDKHBI ~ OTpaXkaTb  COPMHUPOBAHHOCTH Yy
00y4JaromuXxcs yMEHUM:

pacKpblBaTh ~ CMBICII  OCHOBHBIX ~ XMMHWYECKHX  TOHSTHM:
XUMUYECKUN BJIEMEHT, aTOM, MOJIEKYyJia, MOH, KaTHOH, aHHUOH,
IIPOCTOE  BEIIECTBO,  CJIIO)KHOE  BEUIECTBO,  BAaJEHTHOCTb,
AIEKTPOOTPULIATENBLHOCTh, CTENEHb OKHUCJICHUS, XUMHUYECKas
peaxiusi, XuMU4YecKasi CBsA3b, TEIUIOBOU 3D (PEeKT peakuuu, MoJb,
MOJIIPHBIN  00BEM, pacTBOpP, DSIEKTPOJIUTHI, HEIIEKTPOIUTHI,
AIIEKTPOIUTHYECKAsT TUCCOLMALMs, PEaKIMM HOHHOrO OOMEHa,
KaTanu3aTtop, XHUMHYECKOE  paBHOBECHE, OOpaThuMble U
HEeoOpaTUMBbIE  pPEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peakuuu,  OKHUCIUTENb, BOCCTAHOBUTEIb, OKHCIEHHUE U
BOCCTaHOBJICHHE, aJIOTPONUs, aM@POTepHOCTb, XUMHUYECKas
CBsI3b (KOBAJICHTHAs, MOHHAS, METANINYECKAs ), KpUCTAIITNYECKAs
pemeéTka, KOppo3usi METAJUIOB, CIUIABbl, CKOPOCTh XUMHUYECKOM
peakuuu, nOpeAenbHo  gonyctumas — KoHunentpauus — [TJIK
BEILIECTBA;

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHI
U MPUMEHSATh 3TH TMOHATUSA MPHU OMNUCAHWU BEUIECTB M HUX
IIPEBPALCHNN;

UCIIONIB30BaTh XMMHUYECKYIO CHMBOJIMKY JUIA  COCTaBIICHUS
(dbopMyI1 BEIIECTB U YpaBHEHUN XUMUYECKUX PEaKIUi;
OMpENIENATh BAJEHTHOCTh W CTENEHb OKHUCIEHUS XUMHUYECKHX
DIIEMEHTOB B COEAMHEHHUSX Pa3INYHOTO COCTaBa,
NPUHAUIEKHOCTh ~ BEIIECTB K  ONPENEIEHHOMY  KJlaccy
coequHeHUd 1o  QopmylaMm, BUI  XUMHYECKOM  CBS3HU
(KOBaJIEHTHAsl, WOHHAs, METAJUINYecKas)) B HEOPTraHMYECKUX
COEIMHEHUAX, 3apsa] MOHA MO XMMHUYECKOW (popmylie, Xxapakrep
Cpellbl B BOJIHBIX PACTBOpax HEOPraHWYECKUX COCAUMHEHUU, THUII
KPUCTAINIMYECKOW PEIETKN KOHKPETHOT O BELIECTBA;

packpbiBathk cMbich [lepuoanueckoro 3akona . . Menneneesa
M JIEMOHCTPUPOBATH €ro IIOHUMAHHWE: OIHUCHIBATHL U
XapakTepu3oBaTh TadauMuHyto (opmy lleprnonuyueckoit cuctemsl
XUMUYECKMX  3JEMEHTOB: pa3inyarh MOHATUS  «TJaBHAs
noarpynna (A-rpynmna)» u «mobouynas noarpynna (b-rpymnma)y,
MaJible U OOJIBIINE IEPUObI, COOTHOCUTH 0003HAUYEHHSI, KOTOPbIE



UMEIOTCSI B TIEPUOAMYECKON  TaliuIe, C  YUCIOBBIMU
XapaKTEPUCTUKAMU CTPOCHHS aTOMOB XHMHYECKUX JJIEMEHTOB
(coctraB u 3apsan  sapa, oOmee YHUCIO AJIEKTPOHOB U
pacrnpesieneHne X Mo 3JIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIHE
3aKOHOMEPHOCTH B W3MEHEHUU CBOWCTB DJJIEMEHTOB U WX
COCMHEHUN B TpeJenax MalbIX MEPUOIO0B U TIaBHBIX TMOATPYIIIT
C YYETOM CTPOCHUS UX aTOMOB;

KJ1acCU(UIMPOBATh XMMHUYECKHE DJIEMEHThI, HEOpraHUYecKue
BEIIECTBA, XUMHUYECKHE peakiuu (10 YHCIYy H COCTaBy
YYacTBYIOIIHMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY d(dekTy, mo
W3MCHCHHIO CTETICHEH OKUCIICHHSI XUMHYECKHX DJIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBATH) OOIMME ©  crerupuIecKue
XUMHUYECKHE CBOWMCTBA TIPOCTHIX H  CIOXHBIX  BEIIECTB,
MOJITBEPXKAAsl ONMMCAHUE MPUMEPAMHU MOJEKYISIPHBIX W MOHHBIX
YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINN;
COCTaBIIAITb ~ YPAaBHEHHS  DJEKTPOJIUTUYECKOM  JIUCCOIMALIUU
KHUCJIOT, IIEJIOYEN U COJIEH, MOJHBIE U COKPALIEHHBIE YPaBHEHUS
peaxiuit MOHHOTO oOMeHa, ypaBHEHUS peaKIuid,
TIOJITBEPIKAAIONINX CYIIECTBOBAHNE TCHETHUCCKOU CBS3M MEXKTY
BEIIECTBAMHU PA3IUYHBIX KJIACCOB,;

pacKpeiBaTh  CYIIHOCTh  OKHCIHTEIHLHO-BOCCTAHOBUTEIBHBIX
peakiuii TMOCPENCTBOM COCTaBJICHHUS JJIEKTPOHHOrO OanaHca
ATUX PEaKIUM;

MPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX
CTPOCHHS, BO3MOYKHOCTH MPOTEeKAHUS XUMUIECKUX
MIPEBPAIICHUNA B PA3IMYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTENBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl
BEIIECTB, MACCOBYIO JIOJI0 XUMUYECKOT0 3JIeMeHTa o (popmyie
COCAMHEHHS, MAaCCOBYIO JIOJIIO BEUIECTBA B PACTBOPE, MPOBOIUTH
PACYETHI 10 YPABHEHUIO XUMUYECKOU PEAKLINU;

coOMrofaTh TMpaBUiia IMOJIb30BAHUA XUMHUYECKOM TMOCyaod U
1ab0paTOpHBIM 000PYIOBAHUEM, a TAK)Ke MpaBuiIa OOpaIieHus ¢
BEIIECTBAMH B COOTBETCTBUU C WHCTPYKITUSMU IO BBIMIOJTHEHUIO
7a00paTOPHBIX ~XUMHUYECKHX OIBITOB IO TONYYEHUIO U
COOMpaHUIO0 Ta3000pa3HbIX BEIIECTB (aMMHAaKa W YTIEKUCIOTO
rasa);

MIPOBOJUTEL PEAKIINH, MOATBEPKIAONINE KAYECTBEHHBIM COCTaB
Pa3IMYHBIX BEIIECTB: PACIIO3HABATh OIBITHBIM MYTEM XJIOPHU-,
OpomMua-, uoaua-, kapoonar-, docdar-, cuaukar-, cynbdar-,
TUAPOKCUI-UOHBI, KAaTHOHBI aMMOHHUS W HWOHBI H3yYCHHBIX



METaJlJIOB, MIPUCYTCTBYIOIINE B BOJIHBIX pacTBopax
HEOPTraHWYECKUX BEIIIECTB;

MPUMEHSATH OCHOBHBIE ONEPALUA MBICTUTEIbHON NEATEIbHOCTH —
aHaJIM3 U CHUHTE3, CpaBHEHHUE, 0000IICHHE, CHUCTEeMAaTH3allMIo,
BBISIBIICHUE TMPUYUHHO-CICICTBEHHBIX CBS3€H — JUJISI M3YYCHUSA
CBOMCTB BEIIECTB M XHWMHUYECKHX PEAKIHUH, €CTECTBEHHO-
Hay4YHbI€ METOAbl TIO3HAHMS — HaOJIOJACHUE, HU3MEpPEHHUe,
MOJICIMPOBAHME, DKCIIEPUMEHT (peasIbHbIA U MBICTICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KNIACC
KonunyecrBo yacos DJIEeKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB u (undposbie)
KonTtpoabHbie IIpakTuyeckne
n/n TeM NMPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThbI
pecypchbl
Pasnea 1. I[lepponavajibHbIe XHMHUYECKHE MOHATHS
XuMmust — BaxxHas 001acThb
1.1 €CTECTBO3HAHUA M MPAKTUYECKOMN 5 2 Bubnnoteka LLIOK
JEeATEeIIbHOCTH YeJIOBEeKa
BemecTBa 1 xXumuueckue
1.2 15 1
peakiumn
Uroro no pazgeny 20
Pa3nea 2. Baxkneiimme npeAcTaBUTeIN HEOPraHU4eCKUX BellecTB
Bosayx. Kucnopon. Iloustue 00
2.1 yx p 6 Bubanoteka LIOK
OKCHJIaX
Bonopoa. [lonsitue o kucnorax u
2.2 P 8 1 Bubnunoteka LLOK
COJISIX
Boma. PactBopsl. [lorsATre 00
2.3 P 5 1 1 Bubnunoteka LLOK
OCHOBaHUSX
OCHOBHBIE KJIACChI
2.4 . 11 1 1 Bubnunoteka LLOK
HEOPraHUYECKUX COeAMHEHUI
Uroro no pazgeny 30

Paspnea 3. Ilepnoanueckuii 3axkon u [lepuoanueckas cucrema xumudeckux 3jiemeHToB /I. U. MengeneeBa. CTpoenne aToMoOB.
Xumnueckas cBsi3b. OKHCJINTENbHO-BOCCTAHOBUTEIbHbIC PeaAKIIUA




Ilepuoguyeckuil 3aK0H U
Ilepnonnueckas cucrtema

3.1 7 Bubnnoteka LIOK
XUMUYECKHUX 351eMeHTOB []. 1.
MenneneeBa. CTpoeHnue aTroma
XuMuyeckas CBA3b.
3.2 OKuCINTEIIHFHO- 8 Bubnunoteka LLOK
BOCCTAHOBUTEJILHBIC PEAKITUU
Hroro no pazgeny 15 Bubnnoteka LLOK
Pe3epBHOE Bpems 3 Bubnmnoteka LIOK
OBUIEE KOJIMYECTBO YUACOB I10 68

[NPOI'PAMME




9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbBIE
Ne HanmeHnoBaHue pa3iesioB U TeM (undposbie)
Kontpoabusbie | IlpakTuyeckue
n/n NMPorpamMMbl Bcero o0pa3oBaTesibHbIE
padoThI padoThbI
pecypchbl
Pa3jen 1. BemecTBo M XuMH4eckne peakuuu
[ToBTOpeHue u yriayOneHne 3HAaHUA
1.1 P yry 5 1 Bubnunoteka LLOK
OCHOBHBIX pa3feJoB Kypca 8 Kiacca
OcHOBHBIE 3aKOHOMEPHOCTH
1.2 Up 4 Bubnunoteka LLOK
XUMUYECKUX PEaKIUn
DIEeKTPONUTHYECKAs AUCCOLIMALIMSL.
1.3 P 8 1 1 Bubnunoteka LLOK
XHWMHUYECKUE PEAKLIUN B PACTBOPAX
Hroro no pazneny 17
Pa3gen 2. HemeTayIbl M UX COeANHEHUSA
OO6m1as XxapaKTepUCTUKa XUMHIECKUX
2.1 P P 4 1 Bubnnoteka LLOK
anemeHToB VIIA-rpynmsl. ["anorenst
OO01mmas XxapaKTepUCTHKa XUMUIECKUX
2.2 snemeHToB VIA-rpynmsl. Cepa u eé€ 6 Bubamnoteka LIOK
COECTMHEHUS
OO01mmast xapaKTepUCTHKa XUMUIECKUX
2.3 aneMeHTOB VA-rpymisl. A3ot, pochop 7 1 Bubanoreka LIOK
U UX COE€IUHEHUS
OO01mas xapaKTepuCTHKa XUMUYECKUX
24 anemeHToB IVA-rpynnsl. Yriepoa u 8 1 2 Bubnnoteka LIOK
KPEMHUN U UX COETUHEHUS
Hroro no pazgeny 25




Pa3gen 3. MeTa/uibl M BX COeNHEHU ST

3.1 OO01me CBONMCTBA METAJLIOB 4 Bubnunoteka LLOK
3.2 Baxkueiile MeTaIUIBI K KX COCAUHCHUS 16 BubnnoTteka LIOK
Hroro no pazneny 20
Pa3nea 4. Xumus u okpy:kamomas cpeia
A1 BemectBa u MaTepuaisl B )KU3HU 3 Bunvotexa LIOK
YeloBeKa
Hroro no pazneny 3
PesepBHOE Bpems 3 Bubnnoteka LLIOK
OBIIEE KOJIMYECTBO YACOB I10 63

[TPOITPAMME




IHOYPOYHOE INIAHUPOBAHUE

8 KUIACC
KonunyectBo yacos DJIEeKTPOHHBIE
Ne Hara undgposbie
Tema ypoka KonTpoasnsie | IIpakTnueckue
n/n Bcero u3ydeHusi | oOpa3oBaTejbHbIE
padoTbI padoTsI
pecypchbl
[Ipeamer xumuu. Posib XUMUHU B )KU3HU
1 1 Bubnunoteka LLOK
yenoBeka. Tena u Bemecrna
2 IlonsaTre o MeTogax MO3HAHUSI B XMMHH 1 Bubnunoteka LLOK
[paktuyeckas padora Ne 1 «IIpaBuia paboTs
3 B J1abopaTopuu 1 MpuéMel 00paleHus ¢ 1 Bubnunoteka LLOK

71ab60paTOpPHBIM 000PYIOBAaHHEM

Yucreie BemecTBa U cMmecr. CriocoOsl
4 . 1 Bubnunoteka LLOK
pasneneHus cMecei

[Tpaktuueckas padora Ne 2 «Pa3nenenue

5 cMecei (Ha MpuMepe OYUCTKH ITOBAPEHHON 1 Bubnnoteka LLOK
COJIH)»

6 ATOMBI 1 MOJIEKYJIBI 1 Bubnvoteka LLOK
XUMUYECKHUE 3TIEMEHThI. 3HaKH (CUMBOJIBI)

7 1 Bubnnoteka LLOK
XUMHUYECKHX 3JIEMEHTOB
[IpocThie U CIIOXKHBIE BELIECTBA 1 Bubnunoteka LLOK
ATOMHO-MOJIEKYJIIDHOE YUECHHE 1 Bubnnoteka LLOK
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.

10 Xumudeckast popmyia. BaaeHTHOCTh aTOMOB 1 BubnunoTeka LLOK

XUMHUYCCKUX OJICMCHTOB

OTtHOCHUTENBHAS aTOMHAas Macca.
11 1 Bubnnoteka LLOK
OTHOCUTEIbHAS MOJICKYJISIpHAs Macca




MaccoBas 10 XUMHYECKOTO 3JIEMEHTA B

12 Bubnnoteka LLOK
COEIUHEHUN
KomungecTBo BemecTBa. Moibs. MosipHas

13 Bubnnoteka LIOK
Macca
dusnyeckre U XUMAYECKUE SBICHHUS.

14 Bubnnoteka LLOK
XuMuyeckas peakuus
IIpu3Haky ¥ yCIIOBUS MPOTESKAHUS

15 P Y . P Bubnunoteka LLOK
XUMUYECKHUX PEaKIIUA
3aKOH COXpPaHEHUS MACChI BEIIECTB.

16 P Bubnunoteka LLOK
XWMHUYECKUE YPABHEHUS
BrruncneHus xomuecTBa, MacChl BEIISCTBA

17 ’ . Bubnnoteka LIOK
10 YPaBHEHUSM XUMHUYECKUX PEaKITHi
Knaccudukanmss XuMHIeCKIX peaKiuii

18 (coenuHeHus, pa3oKeHHs, 3aMEILCHUS, Bubnnoteka LIOK
obmeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-

19 sHIMKIoneuct. O0o0IEHne U Bubnunoteka LLOK
cucTeMaTHU3aIus 3HaHUN
Kourponsuas padora Nel o teme «BerectBa

20 p P Bubnnoteka LLOK
1 XUMUYECKUEC PEAKITHI)
Boznyx — cmech razos. CoctaB Bo3ayxa.

21 Kucnopon — 31eMeHT ¥ MpOoCTOE BEIIECTBO. Bubnnoteka LIOK
O30H
dusnyeckne ¥ XUMUYECKIE CBOMCTBA

22 KHCI0po/ia (peakluy OKUCIIEHUS, TOPEHHUE). Bubnunoteka LLOK
IToustre 00 okcHagax
CriocoOBI MOJTYYEHHS KUCIOPOa B

23 i p Bubnnoteka LLOK

1a00paTOPUH U MMPOMBIIICHHOCTH.




[Tpumenenue kucnopoa

TerutoBoit 3 PEeKT XUMUIECKON PEAKITUH,

24 MMOHATHE O TCPMOXMMHUYCCKOM YPaBHCHUH, Bubanoteka LIOK
3K30- U QHAOTEPMUUECKUX PEAKLIUAX
TormumBo (HedTh, yroib U METaH).

25 3arps3HeHUE BO3/IyXa, CITIOCOOBI €TO Bubnnoteka LLOK
NPENOTBPALLICHUS
[TpakTrueckas padora Ne 3 o Teme

26 «ITonmydenne u cobupaHue Kucaopoa, Bubnnoteka LLOK
W3y4YEHHE €TI0 CBOMCTB)

27 Bonopon — aieMeHT U pOCTOE BEILECTBO. BuGmmoTexa LIOK
Haxoxnenue B npupoze
®uznuecKkue 1 XUMHYECKUE CBOMCTBA

28 Bubnunoteka LLOK
Bogopoaa. [Ipumenenne Bogopoaa

29 [ToHsATHE O KHCIOTAaX U COJISIX Bubnunoteka LLOK

30 CrniocoOblI nostydeHus: BOAOpoJa B BuBoTexa LIOK
nabopaTopun
[Tpaktuueckas padora Ne 4 o Teme

31 «[lomyuenue u cobupanue BoJ10poJia, Bubnunoteka LLOK
W3y4YEHHE €r0 CBOMCTBY

32 MounsipHblii 00BEM Ta30B. 3aKOH ABOTaipo Bubnunoteka LLOK
Brruncnenus 00bEmMa, KOJIMUECTBa BEIIECTBA

33 rasa 1o €ro U3B€CTHOMY KOJIMYECTBY Bubnnoteka LLOK
BEIIIECTBA WIN 00BEMY
Beruncnenus 00EMOB ra3oB 10 YpaBHEHUIO

34 peakiuu Ha OCHOBE 3aKOHA 0ObEMHBIX Bubnunoteka LLOK
OTHOLLIEHUH Ta30B

35 duznyeckre 1 XMMUUECKHE CBOMCTBA BOJIBI Bubnnoteka LOK




36 CocraB ocHoBanwuil. [lonsTre 06 HHIUKATOpAX Bubnnoteka LIOK
Bopna xak pactBoputens. HacbllieHHbIE 1

37 HEHACBILICHHBIE pacTBOPBL. MaccoBas 101 Bubnvoteka LLOK
BEILIECTBA B pacTBOPE
[TpakTrueckas padorta Ne 5 mo Teme

38 «IIpuroToBiieHNE pacCTBOPOB C ONPEAECIEHHON Bubnnoteka LLOK
MAaCCOBOM J0JIE pacTBOPEHHOTO BEIIECTBA
Kontponbhas pabota No2 mo teme

39 Bubnunoteka LLOK
«Kucnopoa. Bogopoa. Boga»
Okcubl: cocTaB, Kiaccuukanus

40 ’ ¢ ’ Bubnuoteka LLOK
HOMEHKJIaTypa
[lonyyeHne u XUMHYECKHE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX ¥ aM()OTEPHBIX Bubnunoteka LLOK
OKCHJIOB
OcHoOBaHUs: COCTaB, KJIACCU(PUKALIIS

42 ’ ¢ ’ Bubnvoteka LLOK
HOMEHKJIaTypa
[TonydeHne u XMUMUYECKUE CBOMCTBA

43 . Bubnunoteka LLOK
OCHOBaHUU
Kucnortsi: cocras, kiiaccupukams

44 ’ ¢ ’ Bubnvoteka LLOK
HOMEHKJIaTypa

45 [TonydyeHne u XuMHYECKHE CBOMCTBA KUCIOT Bubnunoteka LLOK
Conu (cpenHue): HOMEHKIATypa, CocoOb

46 p }ip ’ Bubnvoteka LLOK
MOJIy4eHHs, XUMHUYECKUE CBOMCTBA
[TpakTueckas padorta Ne 6. Pemenue
AKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TEME

47 Bubnunoteka LLOK
«OCHOBHBIE KJIaCChl HEOPTAHUUECKHUX
COEIUHEHUID)

48 I'eneTnyeckas CBsI3b MEXIY KilacCaMu Bubnvoteka LLOK




HCOPTaHNYCCKUX COCJIMHEHU I

49

O0001IeHNE ¥ cCUCTEMATH3AL 3SHAHUI

Bubnnoteka LOK

50

KonTponbhas pabota Ne3 mo teme "OCHOBHBIE
KJIACChl HEOPTraHUYECKUX COCTMHEHH"

Bubnnoteka LOK

51

[lepBble NOMBITKU KIacCUPUKALIUU
XUMHYECKHX 1eMeHTOB. [IoHsATHE 0 rpynmnax
CXOJIHBIX DJIEMEHTOB

Bubnnoteka LOK

52

ITepuonnueckuii 3akon u Ilepronnueckas
cucTeMa XuMudeckux siaeMmenTon /1. WM.
Menneneena

Bubnunoteka LLOK

53

[Tepuosl, rpynbl, MOATPYIIIILL

Bubnanoteka LOK

54

Ctpoenne atomoB. CocTaB aTOMHBIX SIIEP.
N3oTtomnsl

Bubnanoteka LOK

55

CTpoeHue IeKTPOHHBIX 000JI0YEK aTOMOB
aneMeHToB llepuoanueckoii cucremst 1. H.
Meuneneena

Bubnanoteka LLOK

56

XapaKTepUCTUKa XUMUYECKOT0 3JIEMEHTA 10
ero nosnoxeHur B Ilepuognueckont cucreme
JI. 1. MenaeneeBa

Bubnanoteka LOK

57

3nauenue [lepuognveckoro 3axkoHa s
pa3BuTus HayKu U npaktuku. /1. 1.
MenpeneeB — y4€HbIM, IEJAror U IrpaykIaHuH

Bubnnoteka LOK

58

PesepBHbIil ypok. O6001IeHIE 1
cucreMaru3anus 3HaHui / Becepoccuniickas
poBepoyHas pabora

Bubnunoteka LLOK

59

Konrponsnas padora Ne4 no reme «CtpoeHue
aToMma. Xumuueckas cBs3b» / Becepoccuiickas
poBepoyHas pabora

bubnanoteka LLOK




SHCKTpOOTpI/II_IaTeJIBHOCTL aTOMOB

60 1 Bubnunoteka LLOK
XUMHUYECKHUX JIEMEHTOB

61 Honnas xuMudeckas cBsI3b 1 Bubnnoteka LLOK

62 KoBasneHTHas nossipHasi XUMHYECKas CBA3b 1 Bubnvoteka LLOK

63 KoBasieHTHas1 HENOIsIpHAs XUMUYECKas CBSI3b 1 Bubnvoteka LLOK

64 CreneHb OKHCICHUS 1 Bubnunoteka LLOK

65 OKHUCIUTENbHO-BOCCTAaHOBUTEIIbHBIC PEAKIIUU 1 Bubnnoteka LIOK

66 OKHUCIUTEIN U BOCCTAaHOBUTEIN 1 Bubnunoteka LLOK
PesepBuelit ypok. O6001IeHNHE U

67 cucTemaTHusanus 3HaHuil no reme «CtpoeHue 1 Bubnnoteka LLOK
aToMa. XUMUYECKas CBSI3b»

68 PesepBHBIi ypOK. O6061ueHHe u 1 Su6nmoTexa LIOK
cHUCTEeMaTU3alus 3HAaHU I

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KVIIACC

KoauuecTBo yacoB JIeKTPOHHbIE
Ne Hara nugposbie
Tema ypoka Kontpoabnbie | IlpakTHueckue
n/n Bcero u3ydeHusi | o0pa3oBaTe/IbHbIC
padoTbI padoTbI
pecypcbl

[Tepuonnueckuii 3akoH. [lepuoanueckas

1 CHUCTEMa XUMHYECKHUX demMeHToB Jl. U. 1 BubnunoTeka LLOK
Meneneena
3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB

2 XUMHYECKUX AJIEMEHTOB MEPBBIX TPEX 1 Bubnunoteka LLOK
MEePUOJIOB
Knaccudukamnus 1 HoMeHKIaTypa

3 ¢ P 1 Bubnunoteka LLOK
HEOPraHMYECKUX BEILECTB
Buapl XuMu4decKoi CBS3U U THITBI

4 .. 1 Bubnunoteka LLOK
KPUCTAJUTMYECKUX PEHIETOK
Konrtponsnas padora Nel no teme

5 «IToBTOpeHue u yriyOaeHue 3HaHUH 1 1 Bubnnoteka LLOK
OCHOBHBIX Pa3fIeJIoB Kypca 8 Kiiacca
Kiaccudukanms XuMruieckux peakiuii mo

6 ¢ P 1 Bubnunoteka LLOK
Pa3JIMYHBIM NpPU3HAKAM
[loHsiTHE O CKOPOCTU XUMHYECKOMN

7 peakuuu. [IoHSATHE O TOMOTE€HHBIX U 1 Bubnnoteka LLIOK
TE€TEPOrEHHBIX PEaKIIMIX
[loHsiTHE O XUMUYECKOM PAaBHOBECHH.
@akTopsl, BAUSAIOIINAE HA CKOPOCTh

8 Pl . P 1 Bubnuoteka LLOK
XUMUYECKON PEAKIIUU U TIOJIOKEHNE
XUMUYECKOT'O0 PABHOBECHSI




OKHCIIUTEIBHO-BOCCTAHOBUTEILHEIE

9 Bubnunoteka LLOK
peakiu
Teopus 3IEKTPOIUTUYECKON

10 nucconnalny. CHIBHBIE U CIa0bIe Bubnnoteka LLOK
3JICKTPOJIUTHI

11 HonHble ypaBHEHHsI peakui Bubnunoteka LIOK
XHUMHUYECKHE CBOMCTBA KUCIIOT U

12 OCHOBaHHI B CBETE MPEACTABICHHUIN 00 Bubnnoteka LIOK
3JIEKTPOJIUTUYECKON AUCCOIUAIINHT
XuMHYECKHEe CBOMCTBA COJICH B CBETE

13 MPEICTAaBICHUH 00 3IEKTPOIUTHUECKOM Bubnvoteka LLOK
JHUCCOLHAIAN

14 [Tonsarue o runponuse cosnei Bubnunoteka LLOK

15 O0001IeHne U cUCTEMAaTH3allA 3HAHUHN Bubanoteka LIOK
IIpaktuyeckas padora Ne 1. «Pemenne

16 Bubnnoteka LLOK
AKCIIEPUMEHTAIBHBIX 3a]1a4)
KonTponbHas padora Ne2 o teme

17 «INEKTPOIUTUYECKAS TUCCOLUALIUS. Bubnnoteka LLOK
XUMHUECKUE PEAKLIMH B paCTBOPaxX»

18 O6mmas XapaKTepI:ICTI/IKa rajoreHoB. Su6nuoTexa LIOK
XUMHUECKUE CBOIMCTBA HA IPUMEPE XJIopa
XnopoBogopon. CoiisiHasi KUCIOTA,

19 XUMHUYECKHUE CBOMCTBA, MOJyYCHHUE, Bubnunoteka LLOK
MPUMEHEHUE
[paktuyeckas padota Ne 2 o teme

20 «[TonmyyeHune CONAHON KUCIIOThI, U3YUEHUE Bubnunoteka LLOK
e€ CBOMCTBY

21 Beruncnenus no ypaBHeHUAM XUMHUYECKUX Bubnnoteka LLIOK




peakuui, eciiu OJIMH U3 PeareHTOB JaH B
N30BITKE

22

OO01mmas xapakTepucTuka 31eMeHToB VIA-
TPYIIIBI

Bubnnorteka LOK

23

AnnoTponHble MOAU(UKALIUY CEPBI.
HaxoxneHne ceprl 1 €€ coequHEHUH B
npupoje. XMMHUYECKHE CBOMCTBA CEPBI

Bubnnoteka LOK

24

CepoBonopoi, cTpoeHue, Gpu3ndecKue u
XUMHUYECKHE CBONCTBA

Bubnnoteka LOK

25

Oxcunpl cepsl. CepHas KUCIIOTA,
(u3nuecKre U XUMUYECKUE CBOMCTBA,
MIPUMEHEHNE

Bubnanoteka LOK

26

XHWMHUYECKHUE PEAKIINH, JIEKAIE B OCHOBE
MIPOMBIIIIEHHOTO CII0co0a MoTy4eHus
CEpPHOM KUCIOTbL. XUMUYECKOE
3arpsiI3HEHUE OKPYXKAIOUIEH cpeabl
COEIMHEHUSIMU CEPBI

Bubnnoteka LOK

27

Briuncienne MaccoBOM JOJIU BBIX0J1a
MPOAYKTa PEaKLUU

Bubnanoteka LLOK

28

OO6m1as XxapakTepHuCTHUKa 3JIEMEHTOB V A-
rpymnmnbsl. A30T, paCIpOCTPAHEHUE B
npupoe, Gpu3nueckue u XUMUYECKUe
CBOMCTBA

Bubnanoteka LOK

29

AMMI/IaK, €ro (bI/I3I/I‘IeCKI/Ie 1 XUMHWYCCKHUC
CBOﬁCTBa, MOJIYYCHHUC U IIPUMCHCHUC

Bubnnoteka LOK

30

[paktuyeckast padora Ne 3 o Teme
«[Tonydenne amMmmuaka, U3y4eHUe ero
CBOWCTB»

Bubnanoteka LOK




31

A30THas KUCIOTa, €€ pusndeckue u
XUMHYECKUE CBOUCTBA

Bubnnoteka LLOK

32

Hcnonp30BaHuEe HUTPATOB U COJIEH
aMMOHHUS B KQUECTBE MUHEPAIbHBIX
ynobpenuit. XuMu4yeckoe 3arpsi3sHeHHe

OKPYKAFOIIEeH CPeJIbl COSAMHCHHUSIMH a30Ta

Bubnnoteka LOK

33

docdop. Oxeun pocdopa (V) u
dbocdopHas kuciaora, PU3NIECKUE U
XUMHUYECKHE CBONCTBA, MOTyYCHHE

Bubnanoteka LOK

34

Hcnonp3oBanue hochatoB B kauecTBe
MUHEpAIbHBIX YI0OpeHHi. 3arpsa3HeHne
IPUPOIHOM cpeabl pocdaTamu

Bubnnoteka LOK

35

VYrnepoa, pacipocTpaHEHUE B IPUPOJIE,
¢u3nyeckre U XUMHUYECKUE CBONWCTBA

Bubnanoteka LOK

36

Oxcupel yriaeponaa, ux Gpusudeckue u
XUMHUYECKHE CBOMCTBA. DKOIOTUYECKUE
POOJIEMBI, CBSI3aHHBIE C OKCHUIIOM
yriepoaa (IV)

Bubnnoteka LOK

37

VYrospHas KACIOTa U €€ COJIN

Bubnnorteka LOK

38

[TpakTtruueckas padota Ne 4 o reme
"I[lony4yeHue yriieKucioro rasa.
KauecTBenHnas peakuus Ha kapOOHAT-HUOH"

Bubnunoteka LLOK

39

[lepBoHavanbHbIE MOHATHUS 00
OPraHUYECKHUX BEIIECTBAX KaK O
COEMHEHMX YIIepoaa

Bubnanoteka LOK

40

Kpemuuii u ero coequHeHus

Bubnnoteka LOK

41

Ipaktuyeckas padora Ne 5. Pemenue
9KCIIEPUMEHTAIIBHBIX 3aa4 110 TEME

Bubnnoteka LOK




«BaxkHelnme HeMeTaJIbl U UX
COCIUHEHUS

KonTponbHas padora Ne3 o Teme

42 «Baxkueiinine HeMeTaIbl U UX Bubnnoteka LLOK
COeIMHEHUSY
OO6mras XxapaKTepUCTUKa XUMHIECKUX
3JIEMEHTOB — METAJUIOB. MeTamdeckas
43 Bubnunoteka LLOK
CBS3b U METaJUIMUECKasi KpUCTAIIIMUECKast
pemérka. PU3nYeCcKUe CBOKMCTBA METAIIJIOB
XUMHYECKHE CBOMCTBA METAJIIIOB.
44 DNEKTPOXUMHUECKUN Psii HAIIPSDKEHUI Bubnvoteka LLOK
MCTaJIJIOB
OO61mmme cnocoObI MOTYYCHHS METAIIOB.
CruiaBel. Beruucienusi mo ypaBHEHUAM
45 . Bubnunoteka LLOK
XUMUYECKUX PEAKIUN, €CITU OUH U3
peareHTOB COJIEPKUT MPUMECH
46 [Tonatue o KOppO3UU METAILIIOB Bubnnoteka LIOK
47 [I{enouHble METAIIBI Bubnunoteka LLOK
48 Oxcupl ¥ THIPOKCHUIBI HATPUS U KaJINs Bubnvoteka LLOK
[{erouHO3EMENBHBIE METAIIIBI — KAJIbLIUN
49 . Bubnnoteka LIOK
¥ MarH#i
50 Baxueiinme coeJUHCHNS KaIbIIHs Bubanoteka LIOK
51 O00011eHrEe U cCUCTEMAaTU3ALM 3HAHUI Bubanoteka LLIOK
JKEcTKOCTh BOJKI U CIIOCOOBI €€
52 Bubanoteka LLIOK
YCTpaHEHUS
[Ipaktrueckas padora Ne 6 mo Teme
53 "KECTKOCTE BOALI U METOMEI €6 Bubnunoteka LLOK

ycTpaHeHus"




54

AmroMuHUI

Bubnanoteka LLOK

AmpoTepHBIC CBOICTBA OKCHIIA U

55 Bubnunoteka LLOK
TUIPOKCH/IA

56 Keneso Bubnnoteka LIOK
Oxcuabl, riaApoKcuanl U coiu xeiesa (11

57 » THAD (I Bubnunoteka LIOK
u xene3a (I1I)

58 O0001IeHNEe U cUCTEMATH3alli 3HAHUHI Bubanoteka LLIOK
[IpaxkTrueckas padbora Ne 7. Pemenue

59 AKCTIEPUMEHTAIBHBIX 3314 110 TEME Bubnunoteka LLOK
«Baknelimme MeTaIbl U UX COCTUHEHUS
Brruucienust mo ypaBHEHUSM XUMHYECKUX
peaKIuii, eclii OJMH U3 PEareHTOB JaH B

60 M30BITKE WK COJEPKUT PUMECH. Bubnunoteka LLOK
BrIamcineHns MacCoOBOM JOJIM BRIXO1a
MIPOJYKTa peakiuu

61 O00011eHrEe U cUCTEMAaTU3ALM 3HAHUI Bubanoteka LLIOK
Kontpoasnas pabora Ne4 o Teme

62 P . p BubaunoTeka LIOK
«BaxkueIne MeTaIbl H UX COeTUHEHUD)
BemrecTsa 1 MaTepuaibl B HOBCEIHEBHOM

63 P Bubnunoteka LLOK
JKA3HU YeJI0BEKA
XHUMHUYECKOE 3aTrpsI3HEHUE OK aromiei

64 p pYyx Bubnunoteka LLOK
CpeIbl
Ponp xumum B pemeHnn SKOIOTHIECKUX

65 Bubnnoteka LIOK
npobJieM
PesepBubiii ypok. O0001ICHNE U

66 P P . Bubnnoteka LIOK
CHCTEMAaTH3alMs 3HAaHUH
PesepBubiii ypok. O00011IEHIE U

67 p P Bubnunoteka LLOK

cUCTeEMaTHU3alusg 3HaAaHUU




68

PezepBHblil ypok. O60011eHNE U
cUCTeMaTH3anus 3HaHUN

Bubnnoteka LOK

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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INPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA30OBATEJIbHOI TPOT'PAMMBI

8 KUIIACC

Kon
MPOBEPSAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHBbIE Pe3yJIbTATHI OCBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHON MPOrpaMMbl OCHOBHOIO 00111er0 00pa3oBaHus

1

ITo Teme: «IlepBoHaYanbHBIE XUMUYECKUE TOHATHSD)

1.1

pacKpbIBaTb CMBICII OCHOBHBIX XMMHMYECKHX IIOHATHH: aToM,
MOJIEKYJIa, XUMHYECKMM DJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE
BEIIECTBO, CMECh (OJHOpPOJHAsT W HEOJHOPOJHAsl), BaJEHTHOCTH,
OTHOCHUTENIbHAsE aTOMHas M MOJIEKYJIsipHas Macca, KOJIUYECTBO
BElIECTBa, MOJb, MOJISIpHAas Macca, MaccoBas JOJs XUMHYECKOIo
DIIEMEHTa B COCIMHEHWH, MOJISIPHBIA OO0BEM, XMMHUYECKas peakius,
KIaccuukanms — peakiuii:  peaKuH  COCAMHEHHUS,  PEaKIuu
pa3joKeHUsl, peakUuu 3aMElICHMs, peakuuu oOMeHa, 7K30- U
HHJIOTEPMHUYECKUE PEAKIMHU, TEIUIOBOM 3((EeKT peakuuu, pacTBop,

MaccoBas J10J1sI BellecTBa (MPOLEHTHAs KOHLIEHTPALKs) B paCTBOPE

1.2

HIUIIOCTPUPOBATb B3aMMOCBA3b OCHOBHBIX XHMHYCCKUX MOHATHHA H

MMPUMCHATD 9TU IOHATHA IIPU OIIMCAHHUU BCIICCTB U UX npeBpameHHﬁ

1.3

MCIOJIb30BaTh XUMHUYECKYI0 CHMBOJMKY U COCTaBieHHs (HopMyl

BEIIIECTB U YPABHEHUN XUMUYECKUX pEaKIui

1.4

PpacKpbIBaTh CMBICJI 3aKOHOB COXpPaHCHUA MacCChblI BCIICCTB,
MMOCTOAHCTBA COCTaBd, ATOMHO-MOJICKYJIAPHOI'0 YUYCHHUA, 3aKOHa

ABoraapo

1.5

OIIpCaACIIATh BaJICHTHOCTb aTOMOB JJICMCHTOB B 6I/IHapHBIX

COCOAMHCHUAX

1.6

KJaccuUUUpPOBaTh XMMHYECKHE peakuuu (10 YHUCIy U COCTaBy

YUYaCTBYIOIIMX B PEAKIMH BEUIECTB, 110 TEIUIOBOMY 3 (deKTy)

1.7

BBIYUCIIATE OTHOCHUTCIIBHYIO MOJICKYJSIPHYIO W MOJIAPHYIO MACChL

BCIICCTB




1.8

BBIUMCIISITH MAacCOBYIO JIOJII0 XMMHMYECKOIro 3JeMeHTa 1o (opmyie

COCJTMHEHMH,

1.9

BBIYUCIIATH MAaCCOBYIO JOJIIO BCIICCTBA B PaCTBOPC

1.10

MPUMEHSTh €CTECTBEHHOHAYYHBIE METObl MMO3HAHUSA — HAOJOJIEHHE,
U3MEpPEHUe,  MOJCIHMPOBAHME,  OKCIEPUMEHT  (pealibHbli |

MBICJICHHBIN )

ITo Teme: «BaxHeiime npeaCTaBUTEIM HEOPTAaHUYECKUX BEIIECTBY

2.1

pPacKpbIBaTb CMBICJI OCHOBHBIX XHWMHWYCCKHUX TTIOHSTHH: OKCHUun,

KHUCJ10Ta, OCHOBAaHHUEC, COJIb

2.2

OonpeaAciTb NPHUHAMJIC)KHOCTL BCHICCTB K OHpeI[eJ'IéHHOMy KJIaCCy

COEMHEHUH 1o Gpopmynam

2.3

KJ1accuuIUpPOBaTh HEOPraHUYECKUE BEIlleCTBA

24

XapakTepu3oBaTh (OMUCHIBATH) OOIIHE XWMHYECKHE CBOWCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOJATBEpXkAasi OMHCAHHE MpPUMEpaMU

MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINNA

2.5

IMPOTrHO3UPOBATH CBOMCTBAa BEIIECTB B 3aBHCUMOCTH OT HX
KauC€CTBCHHOI'O COCTaBa, BO3MOKHOCTU MPOTCKAHUA XHUMHUYCCKUX

IpEeBpalleHUH B Pa3IMYHBIX YCIOBHUIX

2.6

clenoBaTh IMpaBWJIaM TIOJb30BAaHUS XUMHYECKOW TMOCYIOoM U
1a00paTOpPHBIM O00OPY/IOBAHMEM, a TAKXKE IpaBWjaM OOpalleHus ¢
BCIICCTBAMHU B COOTBETCTBUH C HHCTPYKIUAMH I10 BBIIIOJTHCHHIO
HaGOpaTOpHLIX XUMHWYCCKUX OIBITOB IO MOJTYYCHUIO H c061/1paHm0
ra3000pa3HbIX BEHIECTB (BOAOPOAA M KHUCIIOpPOJA), MPHUTOTOBICHHIO
pacTBOpPOB C ONPEACIEHHON MacCOBOM JIOJIEd PacTBOPEHHOTO
BCIICCTBA, INIAHUPOBATHL U MPOBOJAUTH XUMHUYCCKUC SKCIICPUMCHTHI 110
pacmo3HAaBaHUIO PACTBOPOB IIENOYed M KUCIOT C TOMOIIBIO

UH/IUKAaTOpOB (JIaKMYC, (heHOIPTAICHH, METUIIOPAHXK U JPYTHUE)

2.7

MPOBOAUTD PACUETHI [0 YPABHEHUIO XUMUYECKOM peakiiuu

ITo Tteme: «llepmomnueckuii 3akoH u Ilepmoamyeckas cucrema
xumuyecknx siemeHtoB JI. M. MenaeneeBa. CTpoeHue aToMOB.

Xumudeckas cBiI3b. OKUCIHTEILHO-BOCCTAHOBUTEIILHEIC peaKkurumn»

3.1

pPacKpbIBaTb CMBICJI OCHOBHBIX XHUMHWYCCKUX MOHSTHH: AApO aTroma,
3J'IeI(Tp0HHBII71 cloit aToMa, aToOMHasd 0p6I/ITELTIB, paanyc aroma,

XUMHYCCKasA CBA3b, IMOJISIpPHAA MW HCEIOJKIPpHAA KOBAJICHTHAA CBA3b,




SJICKTPOOTPULATCIIBHOCTG, HWOHHAasA CBA3b, HOH, KAaTHOH, aHWOH,

CTCIICHDb OKHUCJICHUA

3.2

KJIaCCI/I(l)I/IL[I/IpOBaTb XUMHWYCCKUEC 3JICMCHTHI

3.3

OMHCHIBATh M XapakTepu3oBaTh TaOnuuHyto Gopmy [lepuomndeckoit
CUCTEMbl XMMHYECKHX OJJICMECHTOB: pa3indyaTh TOHATHS «TJaBHAsI
noarpynma (Arpymnma)» u «mnoOouHas mnoarpymnmna (brpymma)y,

«MaJible» U «OOJIbIITHE) NEPUOALI

34

packpsiBaTh cMmbica Ilepuonnueckoro 3akona JI.M. Mennaeneena:
JIEMOHCTPUPOBATh MOHUMAHHE MEPUOIUYECKON 3aBUCUMOCTH CBOWCTB
XMMHYECKHX JJEMEHTOB OT HX TmojoxkeHus B Ilepuogmueckoit

CHCTEMC

3.5

COOTHOCHUTD 0603Ha‘leHI/I$I, KOTOpPBbIC HMCIOTCA B Ta6J'II/II_Ie
«Hepno,unqecxaﬂ CHUCTEMA XHUMHUYCCKUX QJICMCHTOB I[I/I
MeHL[eneeBa» C YHCIIOBBIMH XapPAaKTCPUCTUKAMH CTPOCHHUA ATOMOB
XHUMHUYECKHUX DJJICMCHTOB (COCTaB U 3apsaa dapa, 06]]_[66 qucjiao

SJICKTPOHOB U paCHpeCACICHUEC UX 110 3JICKTPOHHBIM CJ'IOS[M)

3.6

OnpeacsiTh CTCIICHb OKHCJICHUA 9JICMCHTOB B 6I/IHapHI)IX

COECIUHEHUIX

3.7

ONpeacC/ITb BUN XUMHYECKOM CBS3U (KOBaHCHTHaH u I/IOHHaSI) B

HCOPTaHNYCCKUX COCAUHCHUAX

9 KIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

HponepﬂeMLIe NMpeaAMETHBIC PE3YyJIbTAaThl 0CBOCHUSA OCHOBHOI1
06pa30BaTeJILHOI7I nmporpaMmmMmsl OCHOBHOTI'O 06mer0 06pa3OBaHI/IH

1

ITo Teme: «BemecTBo U XUMHUYECKasi PEAKIIUS)

1.1

pacKpbIBaTh CMBICI OCHOBHBIX XHWMHUYECKUX IOHATHUH: pacTBOp,
ANEKTPOJIUTHL, HEIJIEKTPOIMUTHI, 3JIEKTPOJUTHUECKAs] AMCCOLMALMS,
peaKkMu MOHHOTO OOMEHa, KaTalnu3aTop, XMMHUYECKOe DPaBHOBECHE,
oOpaTuMble u HeoOpaTuMble peakuuu,
OKHUCJIUTEIbHOBOCCTAHOBUTEIIbHBIE peakuuuy, OKHCJIUTEND,

BOCCTAHOBUTCIIb, OKHCJICHUC W  BOCCTAHOBJICHUC, aJIJIOTPOIIHA,




aM(pOTepHOCTb,  XUMHUYECKass  CBA3b  (KOBaJIEHTHas, HWOHHAas,
MeTaJlJIn4yecKas), KpUCTAJJIMUECKas peléTKa, CIUIaBbl, CKOpPOCTb

XUMHYECKOW peaKnu

1.2

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATUU H

IMPUMCHSATDH OTU IOHATHA ITPU OIMMMCAHUHN BCUICCTB U UX npeBpameHHﬁ

1.3

COCTaBIISATh ypPaBHEHUS JIIEKTPOIUTHYECKON AMCCOIUAIMN KHUCIOT,
1IEJI0Ye W COJiel, TOJHBIE W COKpalI€HHBbIE YpPaBHEHUS pEaKIui

MOHHOI'0 0OMeHa

1.4

pPacKpbIiBaTh CYHIHOCTb OKHUCIUTCIIbHO-BOCCTAHOBHUTCIIBHBIX peaKuHﬁ

MOCPEICTBOM COCTaBJIEHUS 3JIEKTPOHHOT0 OajaHca STUX peakLui

L.5

IIPOBOJUTH PACYETHI 110 YPABHEHUIO XUMHUUECKOU pEeaKIuu

IIo Ttemam: «HemeTamimbl M HX COCIUHCHUA» H «MeTtamiel 1 UX

COCOAUHCHUA

2.1

XapaKTepu30BaTh (OMUCHIBATH) OOIIHE U CIIEIMPUICCKIE XUMUYECKHE
CBOMCTBA TPOCTBIX W CJIOXKHBIX BEIIECTB, MOATBEPKIasi OMUCAHUE
pUMeEpPaMu MOJICKYJISIPHBIX M MOHHBIX YPAaBHEHHM COOTBETCTBYIOIINX

XUMHUYECKUX PEAKIUI

2.2

COCTABJIAATb YPaBHCHHUA peaKuHﬁ, MNOATBCPKAAOIUX CYHICCTBOBAHUC

FeHETUYECKOM CBSI3U MCKAY BCIICCTBAMU PA3JIMYHBIX KJIACCOB

2.3

IMPOIrHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHHA,
BO3MOXHOCTHU IMPOTCKAHUA XUMHUUYCCKHX npeBpameHHﬁ B pa3IMYHBIX

YCIIOBHSIX

24

CIE0BaTh MpaBWJaM IOJb30BAHHUS XUMUYECKOM TOCYIOW U
1abopaTopHBIM 00OpYIOBAaHUEM, a TaKKe IMpaBWIaM OOpaIICHHS C
BEIICCTBAMH B COOTBETCTBUU C HWHCTPYKIMSIMH IO BBITIOJHEHHUIO
1a00pPaTOPHBIX XMUMHUYECKHUX OMBITOB IO IMOJYYCHHUIO U COOMPAHUIO

F8.3006p3.3HHX BCIICCTB (aMMI/IaKa " YIIJICKUCIIOTO ra3a)

2.5

NPOBOJUTh PEAKIMH, TOJATBEPKIAIONINE KAaYeCTBEHHBIH COCTaB
pa3IMYHBIX BEIIECTB: PACIO3HABAaTh OIBITHBIM NYTEM XIIOPHI-,
Opomun, womua, kKapOoHat, Qocdar, cunmmkar, cymnbdar,
TUAPOKCUIUOHBI, KaTHUOHBI aMMOHHA, HOHBI HM3YUYCHHBIX MECTAJIJIOB,

IIPUCYTCTBYIOIIKE B BOJHBIX PACTBOPaX HEOPIraHUYECKUX BELIECTB

ITo Teme: «XuUMHA U OKpYXKaroLas cpeaar

3.1

pacKpbiBaTb  CMBICJI  OCHOBHBIX XHMHYCCKUX TOHSTHI: HI[K




BCIICCTBA, KOPPO3Hd METAJIIIOB

3.2

HpI/IMeHSITB OCHOBHBIC onepauHH MBICHHTGHBHOﬁ HCSATCIIBHOCTU —
aHaIM3 W CHHTE3, CpaBHEHUE, O0000IIeHNe, CHUCTeMAaTHU3AINIO,
BBISIBIICHUE TPUYUHHO-CIICJICTBEHHBIX CBS3€H — I M3YYCHUS
CBOWCTB BEHICCTB M XHMHUYECKHX PCaKIMii; €CTeCTBCHHOHAYYHBIC
METOJbl TO3HAHHWS — HAOJIOJCHUE, W3MEPEHHUE, MOICIUPOBAHHE,

HKCIIEPUMEHT (peabHbIN U MBICIICHHBIH )




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

8 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEP:KAHUS

1

HepBOHaqaanme XUMHUYCCKHEC ITOHATUSA

1.1

[Ipenmer xumuu. Ponb XMMHM B KU3HM Ye€JOBEKa. XUMHUA B CUCTEME HaykK.
Tena m BemiecTBa. PuU3HUECKHUE CBOMCTBA BEIIECTB. ArperaTHO€ COCTOSHUE

BCIICCTB

1.2

IlonaTtue o MeToaax MO3HAHMUA B XUMUM. YHCThHIE BEIIECTBA U CMECH. CnocoObl

paszaenenus cMecen

1.3

AToMBI W MOJICKYIJIBI. Xumuueckre daeMeHThl. CHMBOJB  XUMHYECKHX

371eMeHTOB. [IpocThie U c0XKHbIe BenlecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE

1.4

Xummueckasi popmyrna. BaleHTHOCTh aTOMOB XUMHYECKHX DIIEMEHTOB. 3aKOH
IOCTOSIHCTBA ~ cocTaBa  BemiecTB.  OTHOCUTENbHAas ~ aTOMHas — Macca.
OtHocuTenbHasE MOJIEKYIISIpHAs Macca. MaccoBast oSl XUMUYECKOT0 2JIEMEHTa

B COCAMHCHHUH

1.5

KonnuectBo BemectBa. Monb. MomsipHas Macca. B3auMocBsi3b KOJIWYeCTBa,
Macchl M 4YHClIa CTPYKTYPHBIX €IMHHUIl BemiecTBa. Pacuérel mo Qopmynam

XUMHNYCCKHUX COC,Z[I/IHGHI/Iﬁ

1.6

Pu3nyecKue U XUMUYECKHE SBJICHUSA. XUMUYECKAsl pPeakuus U €€ MpPU3HAKH.
3aKOH COXpaHEHUSI MacChl BENIECTB. XUMHUECKUe ypaBHeHH. Kiaccudukamnms

XUMHUYCCKHUX PEaKIHid (COCTUHEHMS, PA3JIOKCHIS, 3aMEIIeHHUs, OOMEHA)

1.7

XHMMHWYECKUH DKCIIEPUMEHT: 3HAKOMCTBO C XUMHUUYECKOU IOCYI0H, C IIpaBUIaMU
pabotel B sabopatopur W npuéMamu OOpamieHuss ¢ J1adopaTOpHBIM
o0OpyJOBaHUEM, H3y4YeHHE U ONHMCaHUWEe (U3NYECKUX CBOMCTB 00pa3loB
HEOPraHMYeCKHUX BeIlEeCTB, HaOmoAeHue (Qu3nuecKkux (IUIaBIEHHE BOCKa,
TasiHUE JIbJla, paCTUpPAHUE caxapa B CTYNKE, KUIIEHUE U KOHJEHCAlUs BOJbI) U
XMMHUYECKHX  (TOpeHHe  CB€YM, NPOKAIMBAHUE MEJHOM  IPOBOJIOKH,
B3aMMOJICHICTBHE MeJla C KHUCJIOTOHM) SIBICHWHA, HAOJIOJACHHUE W OIHUCAHHE
MPU3HAKOB MPOTEKAaHHUS XUMHUYECKUX peakuuid (paslokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCJIOTBI C XJOpPHAOM Oapus, pa3ioXKeHHUE
ruapokcuaa Menu(Il) npu HarpeBaHuu, B3aUMOJEHCTBHUE JKEJ€3a C PaCTBOPOM

comu menu(Il), m3yuenue cmocoOOB pazaeneHus: cMeceil (C MOMOIIBI0 MarHUTa,




(bunpTpOBaHUE, BBIMAPWBAHKE, TUCTUUIAIMSA, XpomaTorpadmus), MpoBeJIeHUE
OYHNCTKHN HOBapeHHOI\/’I COJINn, Ha6J'IIO)IGHI/IC " OIIMCAHHUC PE3YJIbTATOB POBCACHUA
OTBITA, WUTIOCTPHPYIOMIETO 3aKOH COXPAaHEHHsS MAacChl, CO3JaHHE MOJelei

MOJIEKYJ (IIIapOCTEPIKHEBBIX )

Baxwneiie MMpeACTABUTCIIN HCOPTaHUYCCKUX BCIICCTB

2.1

Boznyx — cmech razoB. CocraB Bo3ayxa. Kuciopoa — 3/eMeHT W MpocToe
BeniecTBo. HaxoxkmeHue kuciopona B mpupoje, GU3HUEecKHe W XUMHUYECKHE
cBoiictBa (peakuuu ropeHus). Okcunbl. Ilpumenenune kucimopoga. CrocoObI
MOJTyYCHUsT KHUCIIOpOJa B JIA0OPaTOPUH W TMPOMBINUICHHOCTH. KpyroBopoT

KHca0poAa B mpupoze. O30H — ajutoTpornHas MOAU(UKALINSA KUCIOPOIa

2.2

TennoBoit 3pPeKT XUMHUECKON peaKIiy, TS PMOXUMHUECKUE YPABHEHUS, IK30-
U DHAOTEPMHUYECKHE peakuu. TOIIMBO: yroyib U MeTaH. 3arpsi3HEHUE BO3/1yXa,

yCUJICHHE TapHUKOBOTO 3¢ dekTa, pa3pyiieHne 030HOBOTO CII0s

2.3

Bonopon — anmemeHT M mpocToe BemiecTBO. HaxoskneHwe Bomopoaa B MPHPOJIE,
(u3MYeCKe W XUMHYECKHE CBOMCTBA, INPUMEHEHHE, CIIOCOOBI IONYyUYCHHS.

Kucnote! u conu
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ModsipHbIid 006EM Ta30B. PacuéTsl MO0 XUMHUYECKUM ypaBHEHUSIM

2.5

O®usnyeckue CcBoMcTBAa BOAbl. Boma kak pactBopuTenb. PacTBOpBL
Hacebliennble 1 HEHACBILIEHHBIE PACTBOPLI. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBast nons Bemecrsa B pacTBope. XHUMHYECKHE CBOMCTBA BOJBL.
OcHoBanus. Pons pacTBOpoB B Ipupoae U B XKHU3HM 4enoBeka. Kpyrosopot
BOJABl B TpHUpPOAE. 3arps3HEHHE TMPUPOIHBIX BOA. OXpaHa M OYHUCTKa

IpUPOAHBIX BOJ

2.6

Knaccudpukanuss nHeopranmdeckux coeauHenuid. Oxcunpl. Krnaccuduxarms
OKCHJIOB: cojieoOpa3yromue (OCHOBHBIC, KHCIOTHBIC, aMdoTepHbIe) U
HecosieoOpazyromue. Homenknarypa okcujgoB. dusmueckue M XUMUYECKUE

CBOMCTBa OKCHIOB. [loirydueHne okcuaoB

2.7

OcnoBanust. Knaccudukauus ocHOBaHMM: INENOYM W HEPACTBOPHMBIE
ocHoBaHusA. Homenknatypa ocHoBaHui. DU3NYECKUE U XUMUYECKHUE CBOMCTBA

ocHoBaHuil. [lonyueHne ocHOBaHUNI

2.8

Kucnorel. Knaccudukanus kucinor. Homenkmarypa kucinor. dusnueckue u
XUMHYECKHE CBOMcTBa KHCIOT. Psan axktuBHocTH MeTamnoB H.H. bekxerosa.

[lonyyenue kucnot

2.9

Comu. Homenknatypa coneil. @usznueckue M XUMHYECKHE CBOWCTBA COJICH.

[lonydyenue comnen




2.10

I'enernueckas cBSI3b MCKIAY KilaCCaMM HEOPTaHNUYCCKUX COGI[I/IHGHI/Iﬁ

2.11

XUMUYECKUN  OKCIEPUMEHT: KaueCTBEHHOE OIPENEICHHE  COAEp KaHUA
KHCIIOpO/la B BO3/JyX€, IOJIyY€HHE, COOMpaHuE, paclo3HaBaHUE U H3yUEHUE
CBOWCTB KUCJIOpO/a, HAOJII0AeHNEe B3aUMOCHCTBUS BEIIECTB C KUCIOPOAOM U
yCJIOBHSI BO3HUKHOBEHUS U IpeKpalleHus: ropeHus (moxapa), 03HaKOMJIEHUE C
oOpa3llaMM OKCHJOB U ONHCaHME HUX CBOMCTB, NOJydyeHHe, coOupaHue,
pacno3HaBaHUE M M3Y4YEHHE CBOWCTB BOAOpOJa (TOpEHHUE), B3aUMOJCHCTBHE
Bogopoaa ¢ okcuaoM menu(Il) (Bo3MOKHO MCTOIB30BAaHUE BUIEOMATEPUATIOB),
HaOmoeHne 00pa3lioB BELIECTB KOJIMYECTBOM | MOJb, UCCleI0BaHUE
O0COOCHHOCTEl pacTBOPEHHS BELIECTB C Pa3IMYHOW PACTBOPUMOCTHIO,
MPUTOTOBJIEHWE PACTBOPOB C OMPEAECIEHHON MACCOBOM JI0JI€H paCTBOPEHHOTO
BEIIECTBA, B3aMMOJEIICTBME BOJBI C MeTallaMM (HATpUEM U KaJlbLUEM)
(BO3MOXKHO HCHOJB30BAaHUE BUJEOMATEPHAIIOB), OIpPEACIECHUE PACTBOPOB
KHCJIOT M IIEJNOYed C TOMOIIBI0 HMHIMKATOPOB, HCCIEIOBaHHE OOpPa3loB
HEOPTaHMYECKUX BELIECTB PA3JIMYHBIX KJIACCOB, HAOIIOACHUWE W3MEHEHUS
OKpPAacKM HHJUKAaTOpPOB B pacTBOpax KHUCIOT M IIEJIOYEH, H3y4yeHue
B3auMoiercTBus okcuaa Meau(Ill) ¢ pacTBOpoM cepHOM KHCIOTBHI, KHUCIOT C
MeTaJlllaMH, PeaKMil HeUTpalIn3alyH, oJIydeHUE HEPACTBOPUMBIX OCHOBaHU,
BBHITECHEHHE OJHOTO MeTaljla JpyrMM H3 pacTBOpa COJM, pelIeHHE
9KCIIEPUMEHTAIIBHBIX 3a/au 10 TeMe «BakHeiime Kiacchl HEOPraHUYECKUX

COEIUHEHUI»

[lepnonnueckuii 3akoH u [lepuonnueckas CuCTEMa XUMUYECKUX 3JIEMEHTOB
J.1. Menneneea. CTpoeHne aToMOB. XUMUYeCKast CBs3b. OKUCIUTEIBHO-

BOCCTAaHOBUTCJILHBIC PCAKIIUN

3.1

[lepBble MOMBITKH KIacCHU(PUKALMK XUMHUYECKUX dJIeMeHTOB. [lonsTHEe O
IpyNIax CXOJHBIX 3JEMEHTOB (IIEJIOYHbIE M IIEIOYHO3EMEIbHbIC METalIbl,
rajloreHbl, MHEPTHbIE Ta3bl). DJIEMEHTbI, KOTOpble 00pa3yloT amdoTepHbIe

OKCHUABI U TUAPOKCHUIBI

3.2

[Tepuonnueckuii 3akoH. [leprnoanueckast cucteMa XuMUYECKUX 3yeMeHToB /..
Menneneena. Kopotkonepuonnas u JUTMHHOTIEPUOIHAS dhopmbl
[Tepuonnueckoit cuctembl xuMuueckux osnemMeHtoB J[.M. Mennaeneesa.
Ilepuonsr u rpynnsl. PU3HYECKU CMBICI HOPAIKOBOIO HOMEpa, HOMEpPOB

nepuoaa v rpyurbl 3JICMCHTA

3.3

CTpOeHI/Ie atroMoB. CoCcTaB aTOMHBIX AACP. H30TOnHL. SHCKTpOHLI. CTpOGHI/Ie

JIEKTPOHHBIX 000J04YeK aTroMoB TMepBbIX 20 XHMHUYECKHX DIIEMEHTOB




[Tepuonnueckoit cucremol .M. MenaeneeBa. XapakTepuCTUKa XUMHUYECKOTO

3JIEMEHTA 10 €ro nojoxeHuto B [lepuoanueckoii cucreme [I.1. Menneneena
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3aKOHOMEpPHOCTM H3MEHEHHUs pajauyca aTOMOB XHMHUYECKHMX DJIEMEHTOB,
METAUIMYECKUX U HEMETAIUIMYECKUX CBOMCTB IO TIpylIaM M IEPUOLAM.
3nauenue Ilepunoguueckoro 3akoHa u Ilepuoauueckoll CUCTEMBI XMMUYECKUX
3JIEMEHTOB Ul pa3sBUTUA Hayku U npaktuku. .M. MenneneeB — y4€HbIA U

I'pa)kaaHuH

3.5

Xumuyeckass cBA3b. KoBasneHTHass (MOJSpHAss U HEMOJSIPHAsi)  CBS3b.

SHCKTPOOTPI/IHBTGHBHOCTI) XHMHYCSCKHX 3JIEMEHTOB. MloHHas CBA3b

3.6

Crenenb oxuciacHusA. OKHCIMTEIHHOBOCCTAHOBUTCILHBIC pcaknuuu. Hpoueccm

OKHCJICHHUS B BOCCTaHOBIICHUS. OKUCIIMTECIN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUH OKCIICPUMCHT: HU3YYCHUC O6p3.3LIOB BCIICCTB MCTAIJIOB H
HEMCTAJIJIOB, B3aMMOJCHCTBUE T HApOKCHUAAa LHUHKAa C PACTBOPAMH KHUCIIOT H
menoqeﬁ, IPOBEACHHUC OIIbITOB, UIUIFOCTPUPYIOIIHUX HNPHUMEPbI OKUCIIUTCIIBHO-

BOCCTaHOBUTEJBHBIX peakluil (rOpeHre, peakluy pa3ioKeHHsI, COeIUHEHNUS)

9 KVIIACC

Kon

HpOBepﬂEMblﬁ JIEMEHT COACPKAaHUA

BeniectBo 1 xumnueckas peakuus. [loBropenue

1.1

[lepuonnueckuii 3akoH. [lepuoguueckas cucteMa XUMUYECKUX 1eMeHTOB J[. M.
MenpeneeBa. CrTpoeHue aToMoB. 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOMCTB
XMMHYECKUX DJIEMEHTOB IIEPBBIX TPEX IEPHUOJNOB, KM, KalabLUUsg U HMX
COCIMHEHUN B COOTBETCTBUU C IIOJOKEHUEM 3JIEMEHTOB B llepumoanueckoi

CUCTEMC U CTPOCHUEM UX aTOMOB

1.2

CtpoeHue BemecTBa: BUIbl XUMHUYECKOW CBS3M. THIBI KPUCTAUIMYECKHX
pemETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAIUTMYECKON PEIIETKH
U BUJa xumuueckoi cBs3u. Kiaccudukanyst 1 HOMEHKIaTypa HEOPraHUYECKUX
BEIIECTB (MEXIyHApOAHAs W TpUBHAIbHAs). XUMUYECKAE CBOWCTBA BEIIECTB,
OTHOCAIIIUXCS K paSJ'II/ILIHI)IM Kj1accamM HCOpFaHI/I‘IGCKI/IX COCI[I/IHGHHﬁ,

TCHCTUYCCKAs CBA3b HCOPraHNMYCCKUX BCIICCTB

1.3

Knaccudukanus XMMUYECKUX peakIMi 10 pa3Iu4HbIM MpU3HAKaM (10 YHCITY U
COCTaBy YYacTBYIOIIMX B pEaKLUUH BEILECTB, MO TEIIoBOMYy 3(pdekry, Mo

W3MEHEHMIO CTEIEHEH OKHCICHUS XHMHYECKHUX 9JICMCHTOB, II0 O6paTI/IMOCTI/I,




[0 Y4YacTUIO Karajgu3aropa). OK30- M DJHIOTEPMHUYECKHE peakluH,

TCPMOXUMHNYCCKUEC YPABHCHUA. Ilonsrue o CKOpPOCTH XHUMHYCCKOMN pcaknuuu

1.4

[onsiTne 00 0OpaTHMBIX M HEOOpATHMMBIX XUMHUYECKUX peakuusx. [loHsrtue o
TOMOTEHHBIX M TeTepOreHHbIX peakuusax. [IoHATHEe 0 XUMUYECKOM PaBHOBECHH.
@akTopbl, BIUSIONIME HA CKOPOCTh XMMUYECKOH pEaKUud M IOJIOKEHUE

XUMHYCCKOI'0 paBHOBCCHUA

1.5

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE  PEAaKIIUH, AIIEKTPOHHBIN OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTENBHON  peakuuu. (CocTaBieHue  ypaBHEHUH
OKHUCJINTECIIBHO-BOCCTAHOBHUTECIIbHBIX peaKuHﬁ C HCIIOJIBb30BaHHEM MCETOOA

3JIEKTPOHHOTO OanaHca

1.6

Teopust 3MEKTPOIUTUUECKONW TUCCOLMALUU. DJIEKTPOIUTHl U HEIIEKTPOJIUTHI.
KaTtuonbl, annonbsl. MexaHu3M JUCCOLMAIIMKM BEUIECTB C PAa3IMYHBIMU BUJAMU
xuMu4deckoi cBsa3u. Ctenenp qucconuanui. CUIbHBIC U cIa0ble SJIEKTPOIUTHI.
Peaknuu noHHOro oOMeHa. YCIOBUS MPOTEKAaHUS pPEaKIMid MOHHOTO OOMeHa,
MOJIHBIE W COKpall€éHHbIE HMOHHBIE ypaBHEHHMs peakuuidl. CBOICTBa KHCIIOT,
OCHOBaHMH U coOJeil B CBeTe NPEACTABICHUNA OO0 SICKTPOIUTUYECKOM

Jucconuanmu. KauecTBeHHEIC p€aKuuu Ha HOHBI. Ilonsarue o TUAPOJINU3C coJieit

1.7

XUMUYECKUN HKCIEPUMEHT: O3HAKOMJICHHE C MOJEISIMHU KPUCTATIIMYECKUX
pEmETOK HEOPTraHWYECKHX BEIIECTB — METAJJIOB M HEMETauioB (rpadura u
ajMasa), CJIOKHBIX BEUIECTB (XJIOpuAa HATpus); HCCIEIOBAHUE 3aBUCHMOCTH
CKOPOCTH XHMHYECKOW peakmud OT BO3JCUCTBUS pa3IUYHBIX (DAKTOPOB;
HCCIIEIOBAHUE  DJIEKTPOIPOBOJHOCTA  PAcTBOPOB  BEIECTB,  IpoLECCA
JUCCOLMAILMM  KUCJTOT, Iefode U cojedl  (BO3MOXKHO HCIOJIb30BAHHE
BUJICOMATEPUANIOB); TMPOBEJICHUE OIBITOB, WUIIOCTPUPYIOIIUX [PU3HAKU
MPOTEKAHUs PEaKIMii HOHHOTO 0OMeHa (0O0pa3oBaHUE OCa/Ka, BHIICICHUE Ta3a,
o0pa3oBaHUE BOJIbI); OMBITOB, WJUTIOCTPUPYIOIINX MPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX peakluil (TOpeHHe, Peaki pPas3lioKeHUs, COCTUHEHUS);
pacro3HaBaHUE HEOPTAaHMUYECKUX BELIECTB C MOMOILBIO KAU€CTBEHHBIX PEAKIUI

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIBHBIX 3a1a4

Hemerams n ux COCIUHCHUA

2.1

O6mas xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapaKkTepHbIe cTeneHu okucieHus. CTpoeHue U GU3NYeCKrue CBOMCTBA MPOCTHIX
BEIIECTB — TallOTeHOB. XHUMHUYECKHE CBOWCTBA Ha TMpHUMEpEe XJopa
(B3aUMOJICHCTBHE C METaJJIaMH, HEMETAIaMH, MIeJo4amu). XIJIOPOBOIAOPOI.

ConsHas KHCJI0Ta, XUMHWYCCKHUC CBOﬁCTBa, MOJIYYCHHUEC, IPUMCHCHHUC. HeﬁCTBHG




XJIOpa ¥ XJIOPOBOJOPOAA Ha OpraHU3M uesioBeKa. BaxkHeWiue XJIOpHUIbl U UX

Hax0XJEHUE B MPUPOJE
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OObmas xapakrepuctuka 31eMeHTOB VIA-rpynmel. OcoOeHHOCTH CTpOCHHUS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHue u Gu3nUecKue CBOWCTBA
MPOCTBIX BEIIECTB — KHCIOPOAAa M CEphbl. AJUIOTPOMHBIE MOAUDUKAIIH
KHCIOpoJa U cepbl. XUMHUUYECKHE CBOMCTBa cepbl. CepoBOIOpOA, CTPOEHHUE,
¢usnueckue M XuUMHYECKHe cBoWcTBAa. OKCHIBI CEpbl KakK MpeACTaBUTEIH
KHUCTIOTHBIX OKcHAoB. CepHasi KUCIOTa, (U3MUECKHEe U XUMUYECKUE CBOWMCTBA
(oOmue Kak TpencTaBUTENs Kjacca KUCIOT U crenuuieckre). XuMUYECKHEe
peakuuu, Jiexalue B OCHOBE IMPOMBIIUIEHHOTO croco0a MOJy4eHUs CEpPHOMN
KUCHOThL. [Ipumenenune. Coyii CEpHOM KHCIOTHI, KQUECTBEHHAs pPEAaKIMs Ha
cynbdat-noH. Haxoxxnenue cepbl U €€ COCIMHEHHN B MPUPOJIE. XUMUYECKOE
3arpsi3HEHUE OKPYXKAIOUIeH cpeibl COeNMHEHUSIMU Cepbl (KUCIOTHBIE JT0XK[H,

3arps3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €0 MPEIOTBPAIICHUS

2.3

OOmast xapakTepucTuka 3yeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTpPOCHHUS
aTOMOB, XapaKTepHbIE CTEIIEHN OKUCIIEHUS. A30T, pPacIIpOCTpaHEHHE B IPUPOJIE,
(u3nueckre U XUMMHUECKHe cBoiicTBa. KpyroBopor azora B mpupoje. AMMHUAK,
ero (usmyeckre M XMMHUYECKHE CBOMCTBa, MoiydeHue u mnpumeHeHue. Conu
aMMOHMSI, UX (U3NYECKHUEe M XUMHYECKHE CBOWMCTBA, MpPUMEHEHHUE.
KauecTBeHnHast peakiiusi Ha HOHBI aMMOHHUSA. A30THasi KHCIIOTa, €€ MOJIyuYeHue,
(dbu3mdyeckue M XUMHUYECKHE CBOWMCTBa (00mIME Kak MpeACTaBUTENs Kiacca
KHCIIOT U crnenuduueckue). Vcmonp30BaHre HUTPATOB U COJCH aMMOHHUS B
KayeCcTBE MHMHEPAIbHBIX yJOOpeHH. XUMUYECKOE 3arpsi3HEHUE OKpYXKarolleH
Cpeabl COCANMHCHUAMU a30Ta (KI/ICJIOTHBIG A0XKIH, 3arpA3HCHUC BO3/1yXad, IMTOYBLL

U BOJIOEMOB)

24

®ocdop, amtorponnsie Mogudukanuu docdopa, puznyeckrne U XUMUYECKHUE
cBoiictBa. Oxcua ¢dochopa(V) u dochopnas xkucnora, QusMueckue u
XMMHYECKHE CBOicTBa, monyueHue. Vcmosnbp3oBaHue ¢ochaTtoB B KayecTBe

MUHEPATBHBIX YA0OpEeHU

2.5

O6mas xapaktepuctuka djeMeHTOB IV A-rpymmbl. OCOOCHHOCTH CTPOSHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHHUS. YTJIepojA, aJJIOTPOIHbIE
Monu(UKaMK, PACIPOCTPAHCHHE B TPUPOAC, (U3MUSCKHE M XUMHYCCKHE
cBoicTBa. Ancop6uus. Kpyrosopot yriepona B npupone. Okcuabl yriiepoaa,
X (U3NYEeCKHe M XMMHYECKHE CBOMCTBA, NEHCTBHE Ha JXUBBIC OPraHU3MBI,

IMOJIYYCHHUC U IPUMCHCHHUC. OKOJIOTHYECKHE HpO6JIeMI)I, CBsA3aHHBIC C OKCHJIOM




yraepona(IV); rumore3a r1100agbHOTO TOTEIUICHHS KJIWMATa;, MapHUKOBBINA
a¢dext. YrompHas KUCIOTAa W €€ COMH, WX (PUINICCKUE W XUMHUUYCCKUE
CBOICTBa, TIONydyeHUEe W TpuMeHeHue. KadecTBeHHas peaknus Ha KapOoOHAT-
nonbl. Mcmonp3oBanue kapOOHATOB B OBITY, MEAHMIIMHE, MPOMBIIUICHHOCTH H

CEIILCKOM XO3SIUCTBE

2.6

HepBOHaanBHHC MIOHATHS 00 OpTraHNYCCKUX BCHICCTBAX KAK O COCAMHCHUAX
yriepoaa (MeTaH, 9TaH, O3TWIICH, AaUCTUIICH, 3TAaHOJI, I[TIMIOCPUH, YKCYCHaA
KI/ICJ'IOTa). HNUx coctaB U XHUMHUYECKOE CTpOCHHC. IlonsiTne o OHONOrHMYECKHU
BAXXHBIX BCHICCTBaxX: XKHpax, 6eJ'IKaX, Yrii€eBoJax — M HX pPOJIHU B XHU3HHU
YCJIOBCKaA. MaTepHanLHoe CAUMHCTBO OPraHU4YCCKUX ©W HCOPraHUYCCKHUX

COeIUHEHNN

2.7

Kpemuwmii, ero ¢Qusmueckue ¥ XHWMHUYECKHE CBOICTBA, IMONyYCHHE U
npumeHenue. CoenuHeHuss KpemHHs B mpupoze. OOmue mnpeacTtaBieHus o0
okcuae kpemMuusA(IV) u kpemuueBoi kucinote. CHIMKAThI, UX UCIOIb30BAHUE B
OBITY, MEJUIIMHE, MPOMBIIICHHOCTH. BakHele cTpouTenbHbIE MaTepUabl:
KepaMuKa, CTEKJIO, IIeMEHT, OeToH, >kene300eToH. [IpoGiiembr Oe3omacHOro

HCIIOJIb30BaHUS CTPOUTCIIBHBIX MATCPUAJIOB B MMOBCEIHEBHOM KU3HU

2.8

XUMHUECKUH HKCHEPUMEHT: HU3y4eHHE 00pa3lloB HEOPraHMYECKUX BEILECTB,
CBOMCTB COJISTHOM KHCJIOTHI; IIPOBEICHHE KaueCTBEHHBIX PEAKIWW Ha XJIOpPW-
VOHbl W HAOJIOJEHME IPU3HAKOB HUX IPOTEKAHMS; OIBITHI, OTpaXkarollue
(u3nyecKre U XMMUYECKHE CBOMCTBA rajlor€HOB U MX COEAMHEHUN (BO3MOKHO
UCIIOJIb30BAaHUE BUAEOMATEPHUATIOB); O3HAKOMJIEHME € OOpa3laMu XJIOpUIOB
(raoreHn1oB); O3HAKOMJICHHE C oOpa3liaMH cepbl U €€ COCIUHEHUSIMH
(BO3MOXKHO WCTOJB30BAaHUE BHUACOMATEPHANIOB); HAOMIOJEHUE TIpolecca
o0yrIMBaHUs caxapa IMoJ JCHCTBUEM KOHIEHTPHUPOBAHHOW CEPHON KHCIIOTHI;
M3yuyeHHE XMMUYECKHX CBOMCTB pa30aBIEHHOW CEpHON KHCIOTHI, MPOBEICHHE
KayeCTBEHHOM peakuuu Ha cynbpaT-uoH M HaOJIoJeHHWEe Tpu3Haka eé
NPOTEKAaHUs; O3HAKOMIIEHHE C (PU3NUYECKUMH CBOWCTBaAMHM a30Ta, hocdopa 1 ux
COEMHEHUH (BO3MOYKHO HCIIOJIb30BAaHUE BHUIEOMATEpUANIOB), 0OOpa3LaMu
a30THBIX U GochOpHBIX yIOOpEeHUH; MoyuyeHne, cooupaHue, paclio3HaBaHUE U
U3Yy4EHHE CBOMCTB aMMMaKa; IPOBEACHHE KAYECTBEHHBIX DPEAKUUI HAa HOH
aMMOHMSIT U ¢ocaT-uOH U U3y4YEHHE NPU3HAKOB UX MPOTEKaHUS,
B3aUMOJICHCTBUE KOHIICHTPUPOBAHHOM a30THON KUCJIOTHI C MEAbIO (BO3MOKHO
UCIIOJIb30BAaHUE BUCOMATEPHANIOB); M3YYEHHE MOJENEeH KpUCTaINYECKUX

pemérok anmasza, rpadura, QyUIepeHa; O3HAKOMJICHHE C MPOLECCOM




azcopOLMK PACTBOPEHHBIX BELIECTB AKTUBMPOBAHHBIM YIVIEM U YCTPOHCTBOM
NPOTHBOTA3a; TONyYeHHE, COOMpaHHe, PACMO3HABAHWE W W3yYCHHE CBOICTB
YIJIEKUCIIOro ra3a; IpOBEJECHUE KayeCTBEHHBIX peakluid Ha KapOoHAT- U
CHWJIMKAaT-UOHbl M M3yYEHUE IPU3HAKOB WX MPOTEKAHUS; O3HAKOMIIEHHE C
NPOAYKIMEH CHUIMKATHOW NPOMBIIUIEHHOCTH; PEUIEHHE 3KCIEPUMEHTAIbHbIX

3aJ1a4 110 TeMe «Ba)kHelIe HeMeTauIbl 1 UX COEIUHEHUS))

MerTannel 1 UX COSTMHEHUS

3.1

OOmras xapakTepuUCTUKa XMMUYECKUX JIEMEHTOB — METAJUIOB HA OCHOBAaHUH MX
nonoxeHuss B Ilepuonnueckoil cucTeMe XUMHUYECKHX d3ieMeHToB ..
MenneneeBa u crpoeHust aToMoB. CTpoeHHe MeTaJIoB. MeTajnueckast CBsi3b U
MeTaJlsIM4eckasl KpUcTajuinyeckass pemérka. OJIEeKTPOXUMHUYECKHH  psij

HaIPSKEHUN METaJUIOB

32

dusnueckue ¥ XUMHUYECKUE CBOKWCTBa MeTayioB. OOIMe crocoObl MOMyYeHUs
MeTauioB. [ToHsATHE O KOPPO3UK METANJIOB, OCHOBHBIE CIIOCOOBI 3AIIUTHI UX OT
koppo3uu. CruiaBsl (CTallb, Yyr'yH, JIOPAIIOMUHUM, OpOH3a) U MX IPUMEHEHHE B

6LITy H IPOMBIIIINICHHOCTH
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[Ilenouynsle MeTayuibl: mojiokeHue B Ilepumonuyeckoil cucreMe XHMHUYECKUX
snemeHToB .M. MeHnaeneeBa; CTpo€HHE MX aTOMOB; HaXOXKICHHE B MPHUPOJIE.
du3nyecKkue 1 XUMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanusi). OKCUIIbI U
TUAPOKCUABl HATpus M Kaiud. [IpuMeHeHHe IeJOYHBIX METaUIOB M HX

COEIMHEHUI
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[IlenoyHo3eMeabHEIE  METaIbl MarHuii M = KajJdbIUi: IIOJOXEHHE B
[Iepuonnueckont cucreme xumuueckux 3iueMeHToB .M. Menneneesa; crpoeHue
MX aTOMOB; HaxoXJeHHe B mnpupoae. dusznueckue M XUMUYECKUE CBOMCTBA
Marausi ¥ Kajblus. BaxHeimme coenvHeHUs Kaublus (OKCUMA, THUAPOKCHUI,

conn). JKEcTKOCTh BOJBI U CIIOCOOBI €€ yCTpaHeHuUs

3.5

Amromunuit: nonoxkenue B Ileprogndeckoil cucTeMe XUMHYECKUX AIIEMEHTOB
.M. Menneneesa; CTpOCHHE aToMma; HaxXOXAEHUE B mpupojae. Puznueckue u
XAUMUYECKHE CBOWCTBA AFOMUHUS. AMGMOTEpPHBIC CBOICTBA OKCHUIIA U THIPOKCHIA

AJIFOMHHUA

3.6

Keneso: nonoxenue B [lepuoanueckoil cucreme XuMuueckux anemeHTos .M.
MenzeneeBa; CTpOGHHME aTOMa; HaXOXJIeHHE B mpupoge. dDusznueckue u
XUMUYECKHE CBOMCTBa kene3a. Okcuapl, THAPOKCUIb U coiu xkene3a(ll) u

xene3a(Ill), ux cocTas, CBOMCTBA U MOJIyYCHHUE

3.7

XUMUYECKUH SKCIIEPUMEHT: 03HAKOMJIEHHE C 00pa3l[aMHi METAaJlJIOB U CILIABOB,




uxX (U3MYECKUMHU CBOWMCTBAMHU; H3y4€HHUE pE3yJIbTaTOB KOPPO3UU METaJIOB
(BO3MOXHO WCIIOIh30BaHUE BUJIEOMATEPHAIIOB), 0COOeHHOCTEH
B3aMIMOJICHCTBUS OKCHIA KalbIUs W HATpus C BOAOH  (BO3MOXKHO
HCIIOJIb30BAaHUE BUECOMATEPHAIIOB); HUCCIIEIOBAHUE CBOWMCTB >KECTKOW BOJBL;
mporecca TOpeHHsl Kele3a B KHCIOpoAe (BOSMOXHO HCIOJNB30BaHHE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIUI HA HOHBI
(MarHus, Kajblus, amroMuHus, nuHka, xkenesa(ll) u sxenesa(Ill), memu(Il);
HaOII0/IEHUE U OMHCaHWE MPOLECCOB OKpAIIMBaHUS TUIAMEHU MOHAMH HATpHS,
Kamusi W Kaublusg ~ (BO3MOXKHO  HCIOJB30BaHHUE  BUAEOMATEPHUAJIOB);
uccienoBaHre aM(QOTEPHBIX CBONCTB THIPOKCHIA ATIOMHUHHS M THUAPOKCUAA
[IUHKA; pEIIeHNEe SKCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «BaxHeiiue MeTanisl 1

HNX COCAUHCHUS)

X¥MHS M OKpyXKaromas cpeaa

4.1

HoBble maTepuanbsl U TexHonoruu. BemecrBa u Marepuanbl B NOBCEIHEBHOM
JKA3HU 4YelloBeKa. XUMUS U 370pOBbe. be3ornacHoe Mcnoap30BaHUE BELIECTB U
XUMHUYECKHX peakiuii B ObiTy. IlepBas moMomib Mpu XUMHUYECKHX OKOTax M

OTpAaBJICHUAX

4.2

OCHOBBI ~ JKOJIOTHYECKOW  TPAaMOTHOCTH.  XUMHYECKOE  3arpsi3HEHUe
okpyxaromien cpenbl [IJIK. Pons XxuMuu B pemieHHH 3KOJIOTHUECKUX MpoOIeMm.
[IpupoaHble WCTOYHWUKH YIJIEBOJOPOJOB (yroyib, MPUPOIHBIN Ta3, HEPTH),

MPOJIYKTHI UX MEPEPAOOTKH, UX POJIb B OBITY M MPOMBIIIJICHHOCTH

4.3

XUMHUYECKUI SKCIIEPUMEHT: N3y4YeHUE 00pa3lioB MAaTepHajoB (CTEKIIO, CIUIaBbI

METAJIJIOB, NTOJINMEPHBIE MAaTEPUAJIb)




INPOBEPAEMBIE HA OI'D 1O XUMHUU TPEBOBAHUA K
PE3YJIBTATAM OCBOEHUWSI OCHOBHOM OFPA30OBATEJBLHON
HNPOI'PAMMbBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

Kon
NPoBePsIEMOro
TpeOOBaHMSI

IIpoBepsieMble TPeOOBAHUSA K NMPeIMETHBIM pe3yJibTaTaM
0230BOr0 YPOBHSI OCBOCHHUS OCHOBHOI 00pa3oBaTe/IbHOM
NPorpamMMbl OCHOBHOT0 0011ero odopazosanusi Ha ocHoBe ®PI'OC

1

HpeI[CTaBJ'IeHI/IeI

1.1

O [I03HABAa€MOCTH SIBJICHUI MPHUPOAbI, MOHUMaHHE OOBEKTHUBHOU
3HAYUMOCTH OCHOB XMMHUYECKONW HAyKH Kak 0O0JAaCTH COBPEMEHHOIO
€CTECTBO3HAHMsI, KOMIIOHEHTa O0OIled KylIbTypbl M HpPAaKTHUYECKON
JESATEIbHOCTH YEJIOBEKAa B YCIOBUSX COBPEMEHHOIO OOILECTBa;

IMOHMMAaHHEC MECTAa XUMHUH CPECAN APYIUX CCTCCTBCHHBIX HAYK

1.2

0 HAaYUYHBIX MCTOHAX IMO3HAHUWA, B TOM YHUCJIC DKCIICPUMCHTAJILHBIX U
TCOPCTUUCCKUX MCTOAAX HUCCICAOBAHUA BCHICCTB U HU3YUYCHUMA
XUMHNYCCKHUX peaKI.[HfI; YMCHUC HCIIOJIB30BAaTh MOACIIN JJIA

00BACHEHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 cepax npodeccruoHambHOM EeITEIBHOCTH, CBI3aHHBIX C XUMHUEH U
COBPCMCHHBIMH TCXHOJOTUSAMH, OCHOBAHHBIMHW Ha JOCTHIKCHUAX
XUMUYECKOW HAyKH, YTO TIIO3BOJUT OOYYarOIMMCS paccMaTpUBaATh
XMMHIO Kak cepy cBoeit Oynymieit nmpodeccnoHanbHOM eI TeNbHOCTH
U c/enaTh OCO3HAHHBIN BBHIOOP XMMHMU KakK NMPO(UIBHOTO MpeaMera

TIpH MEPEX0ie Ha YPOBEHH CPEAHETO 00IIEro 00pa3oBaHuUs

BJ'Ia,Z[eHI/IC CHUCTEMOM XWMHWYECKUX 3HAHUM U YMCHHUC TIPUMCHATH

CUCTEMY XUMHNYCCKUX 3HaHPII>i, KOTOpas BKIIFOYACT:

2.1

BOKHEHIIINE XUMHWUYECKHUE IIOHATHA: XHMUYCCKHH DJJIEMEHT, aToM,
MOJIEKYJIa, BEIECTBO, MPOCTOE M CIOKHOE BEIIECTBO, OJHOPOJHAS U
HEOJIHOPO/IHAsT CMECh, OTHOCUTEJIbHBIE aTOMHAasi M MOJICKYJIsIpHAs
MacChl, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIpHAs Macca, MOJSPHBIN
00BEM, OKCHI, KHCIIOTa, OCHOBAHHE, COJb (CpemHss), XUMHUUYECKas
peakuusi, peaklUH COCIUHEHUs, PEaKUUu pPa3JIOKEHUS, pPeaKIHU
3aMeIIeHus, peakiuu oOMeHa, TeruioBoW A(PQEKT peakiu, dK30- H
SHIOTEPMHUYECKHUE PEAKIMH, PAaCTBOpP, MaccoBas J0JII XUMHYECKOIO
3JIEMEHTa B COCIMHEHUH, MAacCcOBas IOJISI M TIPOLIEHTHAS KOHIICHTPAIIMS

BCHICCTBA B paCTBOPEC, AApPO aTOMaA, BJ'ICKTpOHHHﬁ clion aToMa, aTOMHas




opOutanp, paadyc aroma, BaJICHTHOCTb, CTENEHb OKHCIICHHUS,
XUMHYECKasl CBSI3b, DJIEKTPOOTPHUIIATEILHOCTD, TIOJISIPHASI ¥ HETIOJISIpHAs
KOBaJICHTHasl  CBs3b, HOHHAs  CBSI3b, METAJUIMUECKas  CBS3b,
KpUCTAJUIMYECKass peméTka (aToMHasi, WOHHAs, METaUIMYecKasi,
MOJIEKYJISIpHAsi), MOH, KaTHOH, aHUOH, DJIEKTPOJIUT M HEIJIEKTPOIUT,
ANEKTPOJUTHUYCCKAs  JUCCOIMAIMsS, pEeaklMd HOHHOro oOMeHa,
OKHUCIIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLIMM,  OKHUCIUTEIb U
BOCCTAHOBUTENb, OKHCIEHHE UM  BOCCTAHOBJIEHHE, 3JEKTPOJIM3,
XMMHUYECKOE paBHOBECHE, oOpaTuMble M HEOOpaTHMBbIE pEaKIUH,
CKOpPOCTh XUMHYECKOW peakuuu, kartaimusatop, IIJK, xoppo3us

MCTAJJIOB, CIIJIaBbI

2.2

OCHOBOIOJIaramIiue 3aKOHbl XMMHMH: 3aKOH COXPAaHEHHS MAaccChl,
nepuoanueckuil 3akoH .M. MennaeneeBa, 3aKOH ITOCTOSIHCTBA

COCTaBa, 3aKOH ABOTapo

2.3

TCOpHUU XHUMUU: ATOMHO-MOJICKYJISIpHAsA TeOopus:, TCOpUA

BHCKTpOHHTHqCCKOﬁ JAucconuanmu

BJ'Ia,Z[eHI/IC OCHOBaMM XHMHUUYECKOH I'paMOTHOCTH, BKHIOanOHICﬁZ

3.1

YMCHUC IIpaBUJIBHO HUCITIOJB30BATH HN3YUCHHBIC BCIIIECTBa u
Marepuanabl (B TOM 4YHCIIE€ MUHEPAJbHbIE YAOOpEHHs, METaJlbl U
CIUIaBbl,  MPOJYKTHl  MEpepadOTKM  HPUPOJIHBIX  HCTOUYHUKOB
yIIACBOIOPOAOB (YIIIsA, PUPOTHOTO Tra3za, HeTH) B OBITY, CEIBCKOM
XO3HI>'ICTBG, Ha MPOU3BOACTBC U IIOHNMMAHUC 3HAYCHUS KUPOB, GGHKOB,
YIJICBOAOB [JId OpraHu3Ma 4YCJIOBCKd, YMCHHC IPOTHO3UPOBATH
BJIMSTHUE BEIIECTB U XMMHUYECKHX MPOIECCOB Ha OPTraHU3M YeJIOBEKa U

OKPYKaIOIYI0 IPUPOJHYIO CpENy

3.2

YMCHHC HHTCTPUPOBATH XUMHUYCCKHC 3HAHUA CO 3HAHWAMU APYIHUX

y4eOHBIX MPEIMETOB

33

HaJu4yue OmbITa paboThl C Pa3IMYHbIMM MCTOYHHKAMM MH(pOpMaluu
0 XMMHUHU (HayyHas M HAYYHO-TIONYJspHAs JUTEpaTypa, CIOBapH,

CIIPaBOYHHUKHU, UHTEPHET-PECYPCHI)
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YMCHHC 00BEKTHBHO OLCHUBATDH I/IH(I)OpMaI_II/IIO O BC€IICCTBAX, HX
IMPCBPAlICHHAX u MMPaKTH4ICCKOM IIPUMCHCHUU n YMCEHHC

HCIIOIB30BaTh €€ s PCUICHUA y‘IC6HO—HO3HaBaTeHBHHX 3aJa4

BJ'Ia)IeHI/Ie OCHOBAMH ITOHATHHHOTO armnapata ¥ CHUMBOJIMYECKOTO

A3bIKa XUMHH JIsI COCTaBJICHUS q)OpMYJ'I HCOPraHNMYCCKUX BCIICCTB,




YpaBHEHUH  XMMHUYECKUX  pEaKIHMil; OCHOBAMH  XHMHYECKOM

HomeHknarypsl (IUPAC u TpuBHanbHOi)

YMmeHue oOBSACHATH CBSI3b IMOJIOKEHUs 31eMeHTa B [lepuoanueckoit
CUCTEME C UHCIOBBIMM XapaKTEPUCTUKAMHU CTPOCHHsS aTOMOB
XMMHUYECKHX DJIEMEHTOB (COCTaB M 3apsia  sAapa, oOluee YHUcio
JJIEKTPOHOB), PACIpPENEICHUEM JJIEKTPOHOB II0 JHEPreTHYECKUM

YPOBHAM aTOMOB IIEPBLIX Tpex IICPHUOAO0B, KaJIMA U KaJIbIIHUA

[IpencraBnenue 0 MEePUOIUYECKOMN 3aBUCHUMOCTH  CBOICTB
XUMUYECKHX DJIEMEHTOB (PaJlyC aToMa, 3JEKTPOOTPHUIATEIHHOCTD),
MPOCTBIX W CIIOKHBIX BEIIECTB OT TIOJIOKEHHUSI DIJIEMEHTOB B
[lepuonnueckoit cucreme (B MalblXx TNEpPHOJAX H  TJIABHBIX

HOJIPYINIAX) U ANEKTPOHHOI'O CTPOEHUS aTOMa

YMmenue kinaccupuuupoBars:

7.1

XUMHNYCCKHUEC DJICMCHTBI

7.2

HCOPraHUWYCCKHUE BCUICCTBA

7.3

XUMHNYCCKUC pCAKIIUN

YMeHue onpeaearTh:

8.1

BAJICHTHOCTb U CTCIICHb OKHCJIICHHUS XUMHUYCCKHUX DJICMCHTOB, 3apsAan

HOHa

8.2

BUJ XMMHMYECKOH CBS3M M THUI KPHUCTAJUIMUECKOH CTPYKTYphl B

COEIUHEHUIX

8.3

XapakTep Cpelbl B BOJHBIX pACTBOpaX BEIIECTB (KUCIOT, OCHOBAHMIA)

8.4

OKHCJIIHNTCIIb 1 BOCCTAHOBUTCIIb

VYmenne XapaKTCpU30BaATh (1)I/I3I/I‘ICCKI/Ie A XUMHYECKHE CBOMCTBA:

9.1

MPOCTHIX BEIIECTB (KUCJIOPOJA, O30H, BOIOPOJI, TrpaduT, aamas,
KpeMHHH, a3or, ¢ocdop, cepa, XJIOp, HATPUN, KaJul, MarHUu,

KaJIbLIUM, aJTIOMUHHM, KeJe30)

9.2

CIIOXHBIX BEIIECTB, B TOM 4YHCIIE HMX BOJHBIX PacTBOPOB (Boja,
aMMHUaK, XJOPOBOJOPOJ, CEPOBOJOPON, OKCHIBI W THUAPOKCUIBI
metamioB I-IIA rpynn, amomunus, meau (II), nunka, xenesa (Il u
II), oxcuast yraepona (Il u IV), kpemuus (IV), azota u docdopa (III
u V), cepel (IV m VI), cepuucras, cepHas, a30TUCTas, a30THasd,

(dhocdopnas, yrojibHass, KpeMHHEBas KUCJIOTA U MX COJIH)

9.3

MPOTHO3UPOBATH M XapaKTEpU30BaTh CBOWCTBA  BEIIECTB B




3aBUCHUMOCTH OT HX COCTaBa U CTPOCHUA, IMPUMCHCHUC BCIICCTB B
3aBUCHMMOCTH OT UX CBOfICTB, BO3MOXXHOCTB ITPOTCKAHUA XUMHUYCCKUX

HpeBpaHIGHI/If/'I B Pa3JIMYHLIX YCIIOBUAX

YMeHHe coCTaBIsATh MOJICKYJIAPHBIC U HOHHBIC YPABHCHUA pCaKHHﬁ, B

10
TOM YHCIIE:
10.1 peaKIuii HOHHOTO OOMEeHa
10.2 OKHCJIMUTEIBbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI
103 WUTIOCTPUPYIONIUX XUMHYECKHE CBOWMCTBA HM3YUYCHHBIX KIIACCOB
. (TpyIin) HeOPraHU4YEeCKUX BELIECTB
10.4 MOATBEPKIAIOIINX TEHETUUECKYIO0 B3aUMOCBS3b MEXKly HUMHU
11 YMeHHe BBIYUCIATH (IIPOBOJAUTH PACUETHI):
11 OTHOCUTENIFHYIO MOJICKYJSIPHYI0O M MOJISIPHYIO MacChl BEIIECTB,
' MAaCCOBYIO JIOJIFO XUMHUYECKOTO 3JIEMEHTa B COSTMHEHUN
11.2 MAaCCOBYIO JIOJIKO BEIIECTBA B pACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €T0 Maccy, 00beM Ia3oB
114 [0 YpPaBHEHHUSIM XHMHUYECKUX pEaKIHid M HaXOAUTh KOJIUYECTBO
' BEIIECTBa, 00BEM M MAcCy PEareHTOB UM TTPOIYKTOB PEAKITUN
12 Brnanenue (3HaHME OCHOB):
OCHOBHBIMH  METOJaMH  HAay4YHOTO TO3HaHHWS  (HaOIroAeHHe,
121 HU3MEPEHUE, IKCIIEPUMEHT, MOJIETTMPOBAHUE) NTPU U3YUEHUH BELIECTB U
' XUMHUYECKHX SBICHUW; yMeHue chopmynupoBaTh mpodiemy u
IPEJJIOKUTH MMyTH €€ peleHus
122 Oe3omacHON pabOThl € XMMHYECKHMH BEILECTBAMHU, XUMHUYECKOU
' MOCYJI0H M JIa0OPaTOPHBIM 000PYI0BAaHHEM
npaBuiiaMu 0€30TacHOTr0 0OpaIlleHus ¢ BEIIECTBAMH, UCTIOIb3yEeMbIMU
B ITOBCETHEBHOW JKU3HM, MPABUJIAMH TTOBEJICHUS B IIEJSIX cOepPEeKEHUs
123 30pOBbSl U OKPYXKAIOLIEH MPUPOJHOU Cpelbl; IOHUMAaHHUE Bpena
' (omacHOCTH) BO3JCHCTBHSI HAa >KUBBIE OPTaHU3MBI OMPEICIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHUS M MPEAOTBPAIICHUS UX BPEIHOTO
BO3JICMCTBUS
3 Hanuuue npakTHuecKUX HABBIKOB IUIAHUPOBAHUS U OCYUIECTBIICHUS
CJICAYIOIINX XUMHUECKUX SKCTIEPUMEHTOB:
131 U3YYCHUE W ONHMCAHUE (U3MUYECKUX CBONCTB BEIIECTB; 03HAKOMJICHUE

C (1)I/ISI/III€CKI/IMI/I n XUMHNYCCKUMHU SABJICHUAMMU, OIIBITHI,




WUTIOCTPUPYIOIIHE MPU3HAKU TPOTEKAHNUSA XUMHUUECKHUX PEaKIIHii

13.2

M3y4eHHE CIIOCOOOB pa3leNIeHUs cMecer

13.3

NOJIYYCHHUEC KHUCIOpOoAa W HU3YUYCHUC CTO0 CBOﬁCTB; MOJIYYCHUC
BOAOpOJda U U3YUCHHUEC €TO CBOﬁCTB; NOJIYUYCHHUEC YTJICKUCIIOrO Ta3a U

HN3YUYCHHUC €TO CBOﬁCTB; MOJIYYCHHUEC aMMHadKa U U3YUCHUC €TI0 CBOMCTB
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MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOM MacCOBOM  AoJient

PacTBOPEHHOTO BEIIECTBA

13.5

pUMEHEHNE WH/IUKAaTOPOB (maxmyca, METWIOpaHXa U
(deHondTanenHa) I ONpeNeseHus] XapakTepa CpeAbl B pacTBOpax

KHUCJIOT U LIEJI0OYEN

13.6

UCCIICZIOBAHUE M OMNHMCAHUE CBOWCTB HEOPraHMYECKUX BELIECTB
Pa3IMYHBIX KJIACCOB; M3YYEHHUE B3aWMOJICHCTBHS KUCIIOT C METAJIaMH,
OKCHJIaMH  METaJUIOB,  pPacTBOPUMBIMH U HEPACTBOPUMBIMU
OCHOBaHMSIMH, COJISIMHU; IIOJIyYEHHE HEPACTBOPUMBIX OCHOBAHUM;
BBITECHEHHE OJHOTO MeTalla JpPYrMM HW3 pacTBopa  COJH;
uccieaoBaHue aM(OTEPHBIX CBOWCTB THAPOKCHUIIOB ATIOMHUHHUS U

IMMHKA

13.7

PCIICHUC SKCIICPUMCHTAJIBHBIX 3ada4 MO0 TCMaM: «OCHOBHBIC KJIACCHI
HCOPraHNYCCKHUX COCHHHCHHﬁ)); ((3J'ICKTpOJ'II/ITI/I‘-IeCKaH
JAUCCOLNALIHUs), «Baxueiimme HeMeTamlIpl MU HUX COCIUHCHUA,

«BaxHele MeTajbl U UX COeTUHEHUS

13.8

XAMHYECKHE  OKCIIEPUMEHTBI,  WUIIOCTPUPYIOIINE  MPHU3HAKH
MPOTCKaHHs pPEaKIMii HOHHOTO OOMEHa; Ka4eCTBEHHBIC PEaKIUU Ha
MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPAX HOHBI: XJIOpUI-, OpOMHI-,
noaua-, cyiaedar-, ¢ocdar-, KapOoHAT-, CHIUKAT-aHUOHHBI,
TUAPOKCUA-NOHBI, KATUOHLI aMMOHUA, Mardvsd, KajJdblus, aJFOMUHUA,

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

14

YmMmenue:

14.1

MNPEACTABIATL PE3YJIbTATbl ISKCIICPUMCHTA B (bopMe BBIBOJOB,
JOKa3aTCJIbCTB, Fpa(bHKOB u Ta6J'II/II_[ U BBIABJIATH SMIIMPHYCCKUC

3aKOHOMCPHOCTH

14.2

YCTaHABJIMBATL CBA3U MCXKIY PCaJIbHO Ha6J'IIOI[aCMBIMI/I XUMHNYECCKUMU
ABJICHHUAMU U IIpoHECCaMU, IMPOUCXOAAIIUMMHA B MAaKpO- U MUKPOMHUPE,

OOBICHSITH MMPUYINHBL MHOFOO6pa3I/I$I BCIICCTB




HHEPEYEHD 2JIEMEHTOB COAEPXAHMUS, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAAPCTBEHHOM 3K3AMEHE 110 XUMHUHA

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

HCpBOHa'—IaJ'H)HI)Ie XUMHUYECKUC ITOHATHUA

1.1

Yucrtsle BemecTBa U cMecu. CriocoObl pa3aeneHus cmecen

1.2

ATOoMBI U MOJICKYIJIBI. Xumudeckue daeMeHTBE. CHMBOIBI  XHMHYECKHX

3JICMCHTOB. HpOCTLIe H CJIOKHBIC BCIIICCTBA.

1.3

Xumudeckas (bopMyna. BanieHTHOCTh aTOMOB XMMHYECKHUX dJIEMEHTOB. CTeeHb

OKHCJIICHUS

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OtHocuTeNbHAsT aTOMHas Macca.
OtHocuTeNnbHAS MOJICKYJIdpHass Macca. MaccoBas D011 XUMHYECKOI0 dJIEMEHTa

B COCAMHCHHUU

1.5

KonngectBo BemiectBa. Monb. MonsipHass mMacca. MonsipHblii 00bEM Tra3o0B.

Bzaumocss3b KOJIMYECTBA, MACChI U YUCJIa CTPYKTYPHBIX CAUHUI] BEIICCTBA

1.6

dOu3nyeckre M XUMHYECKHE SBIICHUS. XHMHYECKas peaknusa u eé IIPpU3HAKHU.

3aKOH COXpaHEHHs MACChI BEIIECTB. XMUMHUUYECKHE YPABHEHHUS

Ilepnonnueckuit 3akoH u llepuoguyeckass cucreMa XUMHUYECKHX 3JIEMEHTOB

J.U. MenneneeBa. CTpoeHHe aTOMOB

2.1

[Tepuonnueckuii 3akoH. Ilepuoanyeckas cucrema XUMUYECKUX dieMeHTOB J[.1.
Menneneesa. Ilepuoasl u rpymnmbsl. OU3nueckuil CMBbICI MOPSAKOBOIO HOMEDA,

HOMCPOB IICPHUOJa U I'PYHIIbI 3JICMCHTA
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Crpoenue aromoB. CoctaB aTOMHBIX sjep. M3oronsl. Dnexkrtponsl. CtpoeHue
JNIEKTPOHHBIX  000J0YEK aTroMOB TMepBbIX 20 XHMHUYECKHX DIEMEHTOB

[lepnonnueckoit cucremst .M. Menneneena

2.3

3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB XMMUYECKUX 3JIEMEHTOB IEPBBIX TPEX
NIEPUOJOB, Kajus, Kanpuus (paguyca aTOMOB, 3JIEKTPOOTPULIATEIBHOCTH,
METAJUIMYECKUX M HEMETAJUIMYeCKMX CBOMCTB) M HX COEIMHEHUH B
COOTBETCTBUM C IIOJIOKEHHEM JJIEMEHTOB B Ilepuoandeckoil cucreMe u

CTPOCHUCM HUX ATOMOB

CrtpoeHue BemecTa

3.1

Xumuueckasi cBsi3b. KoBajneHTHast (monsipHass W HEMOJISIpHAsl)  CBSI3b.
DNEeKTPOOTPULIATETLHOCT ~ XUMHUYECKUX  djieMeHToB.  MoHHast ~ CBs3b.

Meramnueckas CBSI3b




3.2

Tunsl kpucramindeckux pemeéTok (aTOMHas, MOHHAs, MeTauIndyecKas),
3aBUCHMOCTH CBOMCTB BEIIECTBA OT THIMA KPUCTAJUIMUECKOW PEIMIETKH W BHAA

XUMHUYECKON CBA3U

Baxueiime NpeACTABUTCIIN HCOPIraHWYCCKUX BCUICCTB. Hemeranner u wux

coequHEHMs. MeTauibl 1 UX COSIMHEHUS

4.1

Knaccudukanus M HOMEHKIATypa HEOPraHHMYECKUX COCIMHCHHNA: OKCHUJIOB
(comeobpazyrommue: OCHOBHBIE, KHCJIOTHBIE, amdoTepHbIe) "
Hecosieo0pa3yrolie; OCHOBaHHWM (IMIENOYM W HEPACTBOPUMBIC OCHOBAHUA);
KHACIOT  (KUCIOpOJCOAepXKalme ¢  OeCKHUCIOPOAHbIC, OIHOOCHOBHBIE W

MHOT'OOCHOBHBIE); coJiel (CpeAHUX U KUCIIbIX)

4.2

Ou3M4YeCKUe M XHUMHYECKHE CBOMCTBA MPOCTBIX BEUIECTB-HEMETAIUIOB:

BOJIOpPO/Ia, XJIOPa, KUCIOPOJIa, Cephl, a30Ta, pochopa, yriaepona, KpeMHUS
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®du3znyeckue U XHMHUYECKHE CBOMCTBa MMPOCTBIX BCUICCTB-MCTAJUIOB: JIMTHUA,
HaTpu:A, Kajlud, Marougd WM KaJblOusdA, aJJlOMUHUA, KCJIC3a. :‘)J'ICKTpOXI/IMI/I'-IeCKI/Iﬁ

P HAMIPSHKEHU METaIoB

4.4

dOu3nyeckue U1 XUMHYSCKHE CBOMCTBA BOJOPOJHBIX COC)II/IHeHI/Iﬁ HEMETAJIJIIOB:

XJIOPOBOJIOPO/Ia, CEPOBOAOPOIA, AMMHAKA

4.5

dusnueckue U XUMHUYECKHE CBOMCTBa OKCHIOB HemeramioB: cepel (IV, VI),
azota(Il, IV, V), dochopa(Ill, V), yrnepona(ll, IV), kpemuusa(IV). Ilonyuenue

OKCHUJO0B HEMETAJLJIOB

4.6

Xumudeckue cBoicTBa okcuaoB: MeTauioB IA-IIIA rpynn, nuaka, memu(ll) u

xenesa(ll, III). [Tomydyenre OKCHUIOB METAIIIIOB

4.7

XUMHUYECKHE CBOMCTBA OCHOBAHHWHN M aM(OTEPHBIX THIPOKCUAOB (Ha MpUMEPE
TUAPOKCHUIOB QJIIOMUHUS, OKeje3a, [uHKa). [lomydeHue oOcCHOBaHUU U

aM(OTEepHBIX THIPOKCHIOB

4.8

OOme XMMHUYECKHe CBOWCTBA KHCIOT: XJOPOBOJOPOJHON, CEPOBOJOPOIHOM,
CEPHUCTOM, cepHOU, a30THOH, (ocdopHOi, KpeMHUEBOH, yroiabHOH. OcoOble
XMMHUYECKHE CBOMCTBAa KOHLEHTPHUPOBAHHOW CEPHOM M a30THOM KHUCIOT.

HonyquI/Ie KHCJIOT

4.9

OO6mue XxuMHUUYECKHE CBOMCTBA cpenHuX coiei. [Tomyduenue conei

4.10

[Monydyenue, coOupaHue, pacrlo3HaBaHHE BOJOPOJA, KHCIOPOAa, aMMHaKa,

YIIICKHUCIIOTO Ta3a B J1ab0paTopuu

4.11

HonyquI/Ie aMMMakKa, CCpHOfI U a30THOH KHCIIOT B IMPOMBIINIJICHHOCTH. O6I_I_[I/Ie

CIIOCOOBI IoJIydyeHusd MCTaJlJIOB




4.12

I'enetnueckas cBsI3b MCXKAY KilaCCaMM HEOPTraHUYCCKUX COGI[I/IHGHI/Iﬁ

XUMHYECKUE peaKIun

5.1

KHaCCI/I(I)I/IKaLII/I}I XUMHUYCCKUX peaKuHﬁ M0 PA3JIMYHBIM MPU3HAKaAM: I10 YUCITY U
COCTaBy YYAaCTBYHOIIMX B pPEAKOHUU BCIICCTB, IO TCIIJIOBOMY B(I)(I)CKTy, Io

M3MEHEHMIO CTETIICHEeH OKHUCIICHUS XUMUUECKHUX JIEMEHTOB

5.2

TennoBoii 3G HEKT XUMHUECKOW peakiuy, TEPMOXUMUYECKHE YPAaBHEHHS. DK30-

1 DOHAOTCPMHUUYCCKHE PCAKIIUU. TepMOXI/IMI/I‘—ICCKI/IC YpPaBHCHHUA

5.3

OKHCANTENPHOBOCCTAHOBUTENbHBIE peakuuu. OKHUCIUTENIN U BOCCTAaHOBHUTEIU.
IIponeccel  OKMCIEHMSI M BOCCTAHOBJIEHHS.  OJIEKTPOHHBIM  OajaHC

OKHCIIUTEIILHOBOCCTAHOBUTEIBHOM pcaknuuu
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Teopm{ BHCKTpOHI/ITI/I‘ICCKOﬁ AUCCOMaIIn. KaTI/IOHBI, AHHUOHBI. 9HeKTpOHI/ITH n

HCOJICKTPOJINTHI. CunbHbIE U ca0bIe QJICKTPOJIUTEI. CreneHb Jucconuanum

5.5

Peakiun woHHOrO OOMEHa. YCJIOBHS MPOTEKAHUS PEaKIMid MOHHOTO OOMEHa,

ITOJIHBIE Y COKPAIIEHHBIC NOHHBIE YPABHEHUS PEAKIUI

XuMHA ¥ OKpYXarolas cpeja

6.1

Bemecta u MaTepuajibl B MMOBCEJHEBHOM JKM3HM 4deJoBeKa. be3zomacHoe
HUCIIOJB30BaHHUC BCHICCTB M XHUMHWYCCKHUX pGaKHI/Iﬁ B HaGOpaTOpI/II/I u 6LITy.

HepBaﬂ IOMOIIb IMPU XUMHUYCCKUX 0KOr'aX U OTPABJIICHUAX

6.2

XUMUYECKOe 3arpsi3HEHHE  OKpyXKarouieil cpenbl  (KHCIOTHBIE — JTOX[IH,
3arpsi3HEHUE IMOYBBI, BO3JyXa U BOJOEMOB), CHOCOOBI €ro MPeaOTBPALCHUS
[Ipenenpras pomyctumasi konuentpainus BemiecTB (IIJIK). Ponp xumuum B
pPEIICHHH DKOJIOTMYECKUX MmpobieM. YCWIeHHe TapHUKOBOTO JdQeKra,

pa3pylieHrue 030HOBOTO CJIOSI

6.3

[Ipumenenue cepsl, a3ota, ¢pocdopa, yriaepona, KpeMHHUS U UX COCIUHEHHNA B
ObITY, MEIUIMHE, MPOMBIIUIEHHOCTH U CeJlbCKOM Xo3siicTBe. Ilpumenenue
METAJUIOB M CIUIaBOB (CTajlb, YYT'yH, [IOpaJIIOMUHUI, OpoH3a) B OBITY U
MPOMBIIUICHHOCTH WX coeanHeHui. [ToHsATHE 0 KOPPO3UU METaIOB, OCHOBHBIC

CITOCOOBI 3alIUThI UX OT KOPPO3UU

6.4

[IpuponHble HCTOYHHMKHU YTIEBOJIOPOAOB (yroyib, MNPUPOIHBIA ra3, He(dTb),

MIPOJYKTHI UX NepepadoTku (OEH3UH), UX POJIb B OBITY U MPOMBIIUIEHHOCTH

6.5

HepBOHa‘-IaJILHBIe IOHATHSL 00 OpPraHn4CCKrUX BCHICCTBAX KAK O COCOAMHCHUAX
yrjaepoaa (MeTaH, OTaH, 3TWJICH, AalCTHUJICH, 9TAHOJI, TJIMICPUH, YKCYCHAA I(I/ICJ'IOTa).
[TonsiTE 0 OMOJOIMUECKH Ba)KHBIX BCHICCTBAX: KUPAX, 6em<ax, YIJIICBOAAaX — U UX

POJIA B ) KU3HU YCIIOBCKA




Pacuérrr:

7.1 o GpopmyrnamM XUMHUYIECKUX COCTMHCHUIN
7.2 Macchl (MacCOBOM) JIOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XUMHUYECKHUM YPaBHEHUSIM
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OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3SATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA
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1. buodauoreka IIOK

2. P21l

3. MOSA HIKOJIA



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 564644994569073537114765422031472967103361152762
Bnageney Mesos Acnad PycnaHosuy

OeicTevTened C17.06.2026 no 17.06.2027



http://www.tcpdf.org

		2026-09-22T00:20:50+0500




