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HOACHUTEJIBHASA 3AIINCKA

ApnantupoBaHHasi pabouas MOporpaMMa IO XUMHUU JJis OOy4YaroIIMXCs C
3a7epkkoil mcuxudeckoro pazButus (3[IP) Ha ypoBHE OCHOBHOIO OOIIEro
oOpa3oBaHMsl COCTaBjieHa Ha OcCHOBe DenepasbHOr0 TrOCYJAapCTBEHHOTO
o0pa3oBaTeNbHOTO CTaHJIapTa OCHOBHOro oOmiero obpasoBanus (IIpukas
Munnpocgenienuss Poccun ot 31.05.2021 1. Ne 287) (mamee — ®I'OC O0O0),
denepalibHOM aIanTUPOBAHHON 00pa30BaTEIHHON MPOrPaMMbl OCHOBHOT'O OOIIET0O
oOpa3zoBaHus Il OOy4YalOIIMUXCA C OIPAHMYEHHBIMU BO3MOXKHOCTSIMH 3J0POBBS
(ITpuka3z Munnpocenienus Poccun ot 24 HosiOps 2022 1. Ne 1025) (nanee — DAOIT
000), ®denepanpHOl pabouel MporpaMMbl OCHOBHOI'O OOIEro 00pa30BaHHUS IIO
yueOHOMY TnipeaMeTty «Xumusy, dOenepanbHol IporpaMMbl BOCIIMTAHUS, C YYETOM
pacrpeiesIieHHbIX 10 KJIaccaM MPOBEPSIEMBIX TPEOOBAHUM K pe3yJIbTaTaM OCBOCHUS
OAOIT OOO u 37IEMEHTOB COAEpKAHUS, MPEICTABICHHBIX B YHHUBEPCAIBbHOM
KoaudukaTope mo xumud, KOHIENIuM MpenojaBaHus y4eOHOro MpeaMera
«Xumusi» B 00pazoBaTeabHbIX opraHu3zanusax PO.

[Iporpamma pa3paboTaHa C LENbI0 OKa3aHUS METOAMYECKOW TMOMOIIH
YUYUTEII0 B CO3JaHUU paboued mporpaMMbl 1O Yy4eOHOMY TMpeAMETYy s
obOygarormuxcst ¢ 3P u ompenenser copepkaHue, TUIAHUPYEMBIE PE3YJIbTAThI
(IMYHOCTHBIE, METANIPEIMETHBIE U IPEIMETHBIE) U TEMATUYECKOE TUIAaHUPOBAHUE.

VYueOubiii  mnpeaMer  «XUMHS»  BXOJUT B MPEIMETHYHO  00JIacTh
«EcTecTBeHHOHAYUHbIE MPEIMEThI» U UTPAET BAXKHYIO POJIb B MTO3HAHUM 3aKOHOB
IPUPOIBI, POPMUPOBAHUY HAYIHOU KAPTHUHBI MUPA, CO3TAaHIHA OCHOBBI XUMHUYECKHUX
3HaHUH, HEOOXOJMMBIX JIJIi TOBCEJHEBHOM KU3HHU, HABBIKOB 3J0POBOTO U
6e3omacHOro oopas3a *HU3HHU, a TAKXKE B BOCIIUTAHUU IKOJIOTHYECKON KYJIbTYPHI.

VYcnemnocTh U3y4eHHs] XUMUU CBSI3aHA C OBJIAJICHUEM XUMHUYECKUM SI3BIKOM,
coOno/IeHreM MpaBwil 0O€30MacCHOM pabOThl MPHU  BBITOJIHEHHUH XHUMHYECKOTO
OKCIEPUMEHTA, OCO3HAHMEM MHOTOYMCIEHHBIX CBSI3€M XUMHHM C JAPYTUMH
npeaMeTaMHy MIKOJIBHOTO Kypca.

[Iporpamma BkJIOYaeT B ce0S OCHOBBI HEOPTaHUYECKONW W OPraHUYeCKON
xumuu. ['aBHOW uzaeel MporpaMMbl SBISETCS CO3JaHUME 0a30BOr0 KOMIUIEKCA
OTIOPHBIX 3HAHUM M0 XUMHH, BRIPAKEHHBIX B ()OpPME, COOTBETCTBYIOIIEH BO3pACTY
00yJaronmxcsi 1 uX 0COOBIM 00Pa30BATEIbHBIM MTOTPEOHOCTSIM.

B comepxaHuum maHHOTO Kypca MPEACTaBICHbl OCHOBOIMOJIAraIOIINE
XUMHYECKNE TEOPETUYECKUE 3HAHUS, BKIIFOYAIOLINE U3YYEHUE COCTaBa U CTPOEHUS
BELIECTB, 3aBUCUMOCTH HMX CBOMCTB OT CTPOEHUS, NPOTHO3MPOBAHHE CBOMCTB
BEILIECTB, MCCIIEIOBAHME 3aKOHOMEPHOCTEH XMMHUUYECKUX MPEBPALLICHUNA U IIyTEN
yIpaBJICHUS UMU B LIEJIAX MOTYUYEHHUS BEUIECTB U MaTEPHUAJIOB.

TeopeTHdyecKkyt0 OCHOBY H3y4YEHHUSI HEOPTaHWYECKOM XUMHH COCTAaBJISET
aTOMHO-MOJIEKYJIsIpHOE ydeHue, l[lepuommueckunii 3akoH .M. MenneneeBa c¢



KPaTKUMH CBEJICHUSAMH O CTPOCHHMHM aToOMa, BHUJAX XHUMHYECKOW CBS3H,
3aKOHOMEPHOCTSIX MPOTEKAHUS XUMUUECKUX PEaKIINH.

B wu3ydenum Kypca 3HauMTENbHAs pPOJb OTBOJUTCS XHUMHUYECKOMY
AKCIIEPUMEHTY: MPOBEACHHUIO MPAKTUYECKUX W Ja0OpaTOpPHBIX padOT, OMUCAHUIO
pe3yJIbTaTOB YYEHMUECKOTO HKCIEPUMEHTa, COOJIOJEHUI0 HOPM M IpaBuil
0e30MacHoi paboThl B XUMUYECKON JJa00paToOpuH.

Peanmzamusi maHHOW mporpamMmbl B Tpoliecce OOYYCHHS TO3BOJHT
oOyuatomumcst ¢ 3I1P ycBouTh KiroueBble XUMUYECKHE KOMIIETEHLIMU U MOHATh
POJIb ¥ 3HAUE€HHE XUMHUHU CPENIU APYTUX HAYK O MPUPOJE.

Hesu 1 3a5a4n u3y4yeHus y4eOHOro npeamera « XMuMHUsD)

st o6yuaromuxcs ¢ 3I1P, Tak e, Kak U JJIsi HOPMAaTUBHO Pa3BUBAIOIIUXCS
CBEPCTHHUKOB,  OCBaMBAIOIIMX OCHOBHYIO  00pa3oBaTEeNbHYIO  IpOrpammy,
JOMUHHUPYIOIEee 3HaYCHHE MPHUOOPETAIOT TaKKe LeJIH, KaK:

o (opMupoBaHHE WHTEIUIEKTYaJbHO pa3BUTON JIMYHOCTH, TOTOBOM K
COTPYAHHYECTBY, CAMOCTOSITEIbHOMY MPUHSTUIO PEIICHUH, CIOCOOHOMN
aJanTUPOBATHCS K OBICTPO MEHSIFOIIMMCS YCIIOBUSAM KU3HH;

e HaIpPaBJICHHOCTh OOYYEHHS HA CHCTEMAaTHYECKOE MPHUOOIIEHUE YUAIUXCs K
CaMOCTOSITENIbHOM ~ TIO3HABaTeNbHOW  JEATETbHOCTH,  HAYyYHBIM |
MPAKTUYECKUM METOAaM MO3HaHUs, POPMUPYIOIIUM MOTHUBAILIMIO U PA3BUTHE
CITOCOOHOCTEN K XUMMU;

o o0ecredyeHre YCIOBUM, CIIOCOOCTBYIOIIUX MPUOOPETCHHUIO 00YyYarOIIUMUCS
OMbITa Ppa3HOOOpa3HOW JEATEIBHOCTH, TMO3HAHUS H  CaMOIO3HAHWS,
KITFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHITUH), UMEIOIINX YHUBEPCATLHOE
3HAYEHUE ISl PA3IMYHBIX BUJIOB JEATEIHHOCTH;

o (opmupoBaHNe yMEHHUU OOBICHATH M OLEHUBATH SBIICHUS OKPY>KAIOIIETO
MHUpPa Ha OCHOBAaHUM 3HAHUI U OMbBITA, MTOTYYCHHBIX MTPH U3yUYECHUH XUMUH;

« (QopmupoBaHue y 00yUaromuxcsi TYyMaHUCTUYECKUX OTHOIICHUMN, TOHUMaHUSI
[EHHOCTH  XMMHUYECKHMX 3HAHUM  JUIs1  BBIPAOOTKH  SKOJIOTHYECKU
1e71ecO000pa3HOTO MOBEACHUSI B OBITY U TPYAOBOM AEATEIBHOCTH B IEISAX
COXpaHEHUs CBOETO 3/I0POBbS M OKPYKAIOUIEH TPUPOAHON CPEbL;

e pa3BUTHE MOTHBAIMK K OOYYEHMIO, CIHOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIIUTAHUIO HAa OCHOBE YCBOCHHS OOIIEUEIOBEUECKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpDY TIpoduiass ¥ HampaBICHHOCTH
JanbHEHIIero 00yyueHusl.

Kypc HampaBneH Ha pelieHue CleQyoluX 3aaa4, o0ecrneunBaoImX
pean3anuio JTUYHOCTHO-OPUEHTUPOBAHHOTO U JACSITENFHOCTHOTO TMOAXOAOB K
oOydyenuto xumuu oOyuyaromuxcsi ¢ 3P Ha ypoBHE OCHOBHOrO OOUIETO
o0pa3oBaHuUs:



o (opMupoBaHHE MEPBOHAYAIBHBIX CUCTEMATU3UPOBAHHBIX MPEACTABICHUI O
BELIECTBAX, UX MPEBPAIICHUSIX M MPAKTHUYECKOM MPUMEHEHUHU; OBJIAJCHUE
HNOHSATUHHBIM anapaToM U CUMBOJIMYECKUM SI3bIKOM XHUMUMU;

e OCO3HaHHE OOBEKTHUBHON 3HAYMMOCTH OCHOB XHMHUYECKOW HAyKH Kak
0o0JacTH COBPEMEHHOIO €CTECTBO3HAHMS, XUMHYECKHX MPEeBPALLCHUM
HEOPTraHWYECKUX M OPraHMYECKUX BEIIECTB KaK OCHOBBI MHOTHX SIBICHUI
KUBOM U HEXKMBOU NMPUPOABL; YIITyOJIeHHE TPEICTABICHUI O MaTepUaIbHOM
€IMHCTBE MUPAa;

o OBJAJEHUE OCHOBAMHM  XHMHUYECKOH  TI'PaMOTHOCTH:  CIIOCOOHOCTBIO
aHAJIM3UPOBATh U OOBEKTUBHO OLIEHUBATh JKU3HEHHBIE CUTYAIINH, CBSI3aHHbIE
C XuMHEH, HaBblKaMM 0€30macHOro OOpallleHuss C  BeLIECTBaMH,
UCIIOJIb3YEMBIMH B TIOBCEJHEBHOM JKM3HU; YMEHUEM aHAJIU3UPOBaTh U
IUIAHUPOBATh 3KOJIOTMYECKH O€30IacHOE MOBEACHHE B LEISAX COXpPaHEHUS
3I0POBbS U OKPYKAIOIEN CPENbL;

o (QopMupoBaHME yMEHUW YCTAHaBIMBATh CBSI3U  MEXIY  pEAIbHO
Ha0JI0JaeMbIMU XUMUYECKUMU SIBJICHUSIMU U [TPOLIECCAMU, TPOUCXOIAIIMMHU
B MUKPOMHPE, OOBSICHATh MPUYMHBI MHOT000pa3usl BELWIECTB, 3aBUCUMOCTh
UX CBOHCTB OT COCTaBa W CTPOEHUS, a TaKKe 3aBUCUMOCTb MPUMEHEHUS
BEILIECTB OT UX CBOMWCTB;

o IMpPHUOOPETEHHE OMbITa HCIOIb30BAHUS PA3JIUYHBIX METOJOB H3YUYCHUS
BELLECTB, HAOIIOACHHMS 32 UX NPEBPALLEHUAMH IIPU TPOBEACHUH HECIOXKHBIX
XUMUYECKUX  DKCIIEPUMEHTOB C  HUCIOJIb30BAaHUEM  J1abOpPaTOPHOTO
00opyI0BaHus U IPUOOPOB;

o (opMupoBaHHME MPEICTABICHUN O 3HAUCHUN XUMUYECKON HAYKU U PEIICHUH
COBPEMEHHBIX IKOJIOTUYECKUX MPOoOJeM, B TOM YHUCIE B MPEJOTBPAIICHUN
TEXHOTE€HHBIX U HKOJIOTMYECKUX KaTacTpod.

Oco0eHHOCTH 0TOOpPA M aJaANITANMH Y4e€0HOI0 MaTepHasa o XuMHHU

OO0yuenue yueOHOMY TIpeaMeTy «XUMUsD HE0OXOJUMO CTPOUTH HA CO3JaHUU
ONTUMAJIbHBIX YCIOBUM JJI1 YCBOCHUS IPOrPAMMHOTO MaTepHraia 00y4aroluMHICs
c 3I1P. bonbiioe BHUMaHKE TOKHO OBITH YAEJIEHO 0TOOPY yueOHOTO MaTepHalia B
COOTBETCTBUHM C MPHUHIIMIIOM JOCTYIMHOCTH TPH COXpaHEHUU oO0Iero 06a3oBOro
ypoBH. OH JOJDKEH IO COAEPKAHUIO U 00beMy OBbITh aJanTUPOBAHHBIM IS
oOyuatomuxcst ¢ 3IIP B cooTBeTrcTBUM € UX OCOOBIMH 00pa3OBaTEIbHBIMU
notpedHocTsIMU. ClienyeT 00JIETYUTh OBJIQJCHUE MAaTepuajoM O0YyYaroluuMUCS C
3IIP mocpencTBOM €ro JeTalbHOrO OOBSICHEHUSI C CUCTEMAaTHUYECKUM IOBTOPOM,
MHOTOKPAaTHOM TPEHUPOBKOW B MPUMEHEHUN 3HAHHWM C UCIIOJIb30BAHUEM MPHUEMOB
ANrOPUTMHU3ALMU U BU3YAIbHBIX ONOP, 00YYEHUS CTPYKTYPHUPOBAHUIO MaTeprara.

bonbioe 3HaueHue /17151 MOJHOLIEHHOT'O YCBOCHHS Y4EOHOTI0 MaTepHralia UMEeT
OIopa Ha MEXIPEIMETHBIE CBS3H BOIIPOCOB, H3yYaeMbIX B JAHHOM KypPC€, C TAKUMU



yaeOHbIMU TipenMeTramu Kak «l'eorpadus»y, «Dusukay, «buomorus». [lo3zBomsis
paccMaTpuBaTh OJIMH M TOT K€ Y4YEOHBIM MaTepuan C Pa3HbIX TOYEK 3pPEHUs,
MEXIIPEIMETHBIC CBSI3U CIOCOOCTBYIOT €ro JIy4IlIeMy OCMBICICHHUIO, OoJiee
IPOYHOMY 3aKPEIUICHHUIO TTOJyYCHHBIX 3HAHUN U IPAKTUYECKUX YMEHHM.

[Ipu moAroToBKE K ypoKaM YUHTEIb JIOJKEH MPEeyCMOTPETh (OPMUPOBAHUE
y OoOydYaromuxcsi YMEHUH aHalu3upoBaTh, CpaBHUBATh, 0000IIATh H3ydyaeMbli
Marepuall, IUIAHUPOBAaTh MPEACTOAILIYI0 PabOTy, OCYIIECTBIATH CaMOKOHTPOJIb.
Heo0xoammMo TOCTOSIHHO CHEAUTh 3a MPABUIBHOCTBIO PEYEBOr0 OGOPMIICHUS
BbICKa3bIBaHUI1 oOy4Jarormxcs ¢ 3[1P.

B cBsi3u ¢ 0cOOEHHOCTSIMU TIOBEJIEHUS U JieaTelibHOCTH oOyyatomuxcst ¢ 3[1P
(pacTOpMOXKEHHOCTh, HEOPraHU30BAHHOCTH) HEOOXOIUM CTPOXKAUIIUN KOHTPOJb
coONIO/IeHUsT TIPaBUJI TEXHUKKA O€30MacHOCTH TPH TPOBEACHHH J1abOpPaTOPHBIX
paboT B XUMHUUYECKOM KaOUHETE.

IIpuMmepHbie BUaBI AesiTebHOCTH o0y4yaomuxcs ¢ 3IIP, oO0ycioBneHHbIe
0COOBIMH 00pa30BaTEIBHBIMU MOTPEOHOCTSMU U 00ECIIEUUBAIOIINE OCMBICIEHHOE
OCBOCHHE COJIEPKaHUs 00Pa30BaHUS IO MPEIMETY « XUMHUS:

e YCWICHHE MPEIMETHO-MIPAKTUUYECKON [EATEIbHOCTH C aKTHUBHU3allUeH
CEHCOPHBIX CUCTEM;

e UEpeJ0BAaHME BUOB JIEATEIbHOCTH, 3aJCHCTBYIONIMX PA3IMYHbIE CEHCOPHBIE
CHUCTEMBI,

e OCBOEHHE MaTepualia ¢ OOPON Ha AJITOPUTM;

e «IOIIArOBOCTH» B U3YUCHUH MaTepHaa;

e HCMOJB30BAHHE JOMOJHUTEIBHON BU3YyaJbHOW OMOpHI (IUJIaHbl, OOpa3Ilbl,
CXEMBbI, II1a0JIOHBI, OIIOPHBIC TAOJIHIIBI);

e HCIOJIB30BAHUE OIMOPHBIX CJIOB W KIUIIE JJIsi PAa3BUTHS YMEHUS JIeNaTh
BBIBOJIbI M (DOPMUPOBAHHUS TPAMOTHOTO PEYEBOTO BHICKA3bIBAHUS,

o o00yueHHE CTPYKTYpPUPOBAHHIO MaTepuala: COCTaBJICHUE PUCYHOUYHBIX U
BepOAIBHBIX  CcXeM, Tabmmi, Kiaccupukanmuii ¢  0003HAYCHHBIMU
OCHOBAHUSIMHU.

Mecto yueOHOro npeamMera « XuMus» B y4eOHOM ILIaHe

B coorBerctBun ¢ ®I'OC OOO yueOHBIN npeaMeTr «XUMHS» BXOJHUT B
IpeIMETHYI0 00mactb  «EcTecTBeHHOHAydYHBIE TMPEAMETHY UM SIBIISIETCS
00s13aTEeNIbHBIM JIJIS1 U3yUCHHUS.

VY4eOHbIM TIaHOM Ha €€ u3ydeHue oTBe/iIeHO 136 y4eOHBIX 4acoB — 10 2 4 B
HeJeo B 8 1 9 Ki1accax COOTBETCTBEHHO.



COJAEPXKXAHME OBYUYEHUA

8 KIIACC

IlepBoHaya/ibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Porv xumuu 6 owcusHu uenoseka. Tema M BEUIECTBA.
@u3nYecKre CBOMCTBAa BEIIECTB. ATIpPEraTHOE COCTOSIHUE BELIECTB. Xumus &
cucmeme Hayk. Uucteie BemecTBa u cMecu. CriocoObI pazzenenus cmeceid. [IpaBumna
0e30macHoro oOpareHus C BEILIECTBAMHU u 1a00paTOPHBIM
o0opynoBanueM. [lonamue o Memooax nO3HAHUSA 8 XUMULU.

ATOMBI U MOJIEKYJIbI. XMMHUYECKHUE 3JIEMEHTHI. 3HAKU (CUMBOJIbI) XUMHUYECKHUX
sneMeHToB. OTHOcUTENbHAs atoMHas macca. [IpocTble W ClOXKHBIE BeEIIEeCTBa.
ATOMHO-MOJIEKYJISIPHOE YUYECHUE.

Xumuueckas popmyia. BaneHTHOCT, aTOMOB XUMUUYECKHUX JIEMEHTOB. 3AKOH
nocmosncmea  cocmasa  eewjecmg. OTHOCUTENbHAA  MOJIEKYJIIpHas — Macca.
MaccoBast 70Ji1 XUMUYECKOT0 3JIEMEHTA B COEIMHEHUMU.

du3nuecKue W XUMHYECKHE SBIICHUsA. Xumuueckasa peakuus. [Ipusnaku
XUMHUUYECKUX PEAKIUil. YPaBHEHUS XUMHUUYECKUX pPEakIUil. 3aKOH COXPAaHEHUS
Maccel  BemiecTB. Kiaccudukanus XMMHYECKMX  peakuuii  (CoequHeHus,
Pa3JIokKEHUs, 3aMEILIeHHs, OOMEHA).

Xumuueckuu  IKcnepumenm: 3HAKOMCTBO € XUMHYECKOW TMOCYIOH, C
npaBuiamMu paboThl B JIabopaTropuu W MpuéMaMu oOpalieHusl ¢ J1abopaTOpHBIM
o0opyjoBaHHEM; H3yYCHHE U ONHcaHue (GU3UYSCKUX CBOMCTB 00pa3IoB
HEOPTaHWYECKUX BENIECTB; HaOmoAeHne (u3nueckux (TUTaBJICHUE BOCKA, TasHUE
JbJa, paCTUPaHUE caxapa B CTyNKe, KUIIEHUE U KOHACHCAIUS BOJIbl) 1 XUMHUYECKHUX
(ropeHue cBeyH, MPOKAIMBAHUE MEIHON IMPOBOJIOKU, B3aUMOJCHCTBUE Mella C
KHUCIIOTOM) SIBJICHWM, HAOMIOJIEHUEe W ONUCAaHWE MPU3HAKOB TMPOTEKAHUS
XUMUUYECKUX peakiuil (pa3ioKeHHe caxapa, B3auMOJICMCTBUE CEPHOUN KHUCIOTHI C
xjopuaoM Oapus, pasznoxkenue ruapokcuaa Meau (II) mpu  HarpeBanuw,
B3auMojieiicTBUe jkene3a ¢ pactBopoMm coiu Menu (I1)); uszydeHue crocoOoB
paszeneHusi cMmeceil (C TMOMOIIbI0 MarHuTta, QUIBTPOBAHWE, BBIMIAPUBAHHUE,
TUCTUILISILUS, Xpomatorpadusi), TPOBEICHHUE OYKMCTKA TOBAPEHHOW COJIH;
HaOJII0JICHUE U OINHCAHUE PEe3yJbTaTOB MPOBEACHUS OIbITA, WLIIOCTPUPYIOIIETO
3aKOH COXPAaHEHUSI MACChI; CO3JaHUE MOJAEJIEH MOJIEKY (IIaPOCTEPKHEBBIX).

BaxHeilnue nNpeIcTAaBUTEU HEOPraHMYECKUX BellecTB

Bo3nyx — cmech razos. CocrtaB Bo3nyxa. Kucmopoa — anemMeHT u mpocToe
BellecTBO. Haxoxaenue kuciopojna B mpupoje, (HU3MUECKHE U XUMHUYECKHE
cBoOlcTBa. Peakiinu ropeHust MpoOCThIX M CIOXKHBIX BemecTB. CrocoObl MOoTyYeHus
KACIopofa B JjabopaTopuu u  npomsiuieHHocmu. [IpuMEeHeHHEe  KUCIOPO.a.
[Tonsite 00 okcunmax. KpyroBopot kuciopona B npupope. O30n — aniomponHas
MOOUuKayusi KUCI0pood.



Tennosoul 2¢hghexm xumuueckou peaxyuu, MepMOXUMUYECKUE VPAGHEHUS,
9K30- U IHOOmepmuyeckue peakyuu. Tonauso: yeolnvb u Memaw. 3azpszHeHue
8030yxa, ycuieHue napHUKo802o 3¢hghexma, paspyuieHue 030H08020 COS.

Bonopona — aneMeHT u ipoctoe BenecTBo. Haxoxaenue Bo1opo/ia B Mpupo/ie,
dusnyeckue W XUMUYECKHE CBOWCTBAa (Ha TpPUMEPE B3aUMOJCHCTBUS C
HEMETaJJIAMU U OKCUJIAMH METAJJIOB), TPUMEHEHUE, cnocoObl nonyuenus. Ilonarue
0 KHCJIOTax M COJIfX.

KomunuectBo BemectBa. Monb. MonsipHags wmacca. 3akoH  ABOraiapo.
Mounsipubiii 006€M Ta30B. Pacuersl mo xumudeckoit ¢opmyse. Pacuers maccoBoi
JIOJIU XMMUYECKOTO AJIEMEHTa B COEIMHEHHMM, KOJIMYECTBA BEIIECTBA, MOJISPHOU
MAaccChl, MOJISIPHOTO 00beMa ra3oB. Pacuérbl Mo XMMUYECKUM ypaBHEHUSIM.

Quzuueckue ceoticmea 600vl. Bona. Ee coctas, crpoenne u Mojekyibl. Booa
Kak pacmeopumens. PacTBOpsbL. [lonamue o0 HACOIWEHHbIX U HEeHACHIUEHHbIX
pacmeopax. Ilouamue pacmeopumocmu gewjecme 6 ode. Pacuer MaccoBoil 1071
BEIIIECTBA B PacTBOpe (MpOILIEHTHAasi KOHLEHTpaus). MaccoBasi 107151 BEUIECTBA B
pacTBope. Xumuueckue ceoucmea 600bl (pAszlodiceHue, peakyuu ¢ Hampuem,
oKcuoom Kanvyus, okcuoom cepwl (IV) peakyuu ¢ memannamu, KUCTOMHLIMU U
O0CHOBHbIMU oKkcudamu). Ilonamue 06 ocnosanusx. Ponv pacmeopoe 6 npupoode u 6
arcusHu uenosexa. Kpyzoeopom 600bl 6 npupode. 3arpsi3HEHHE TPUPOAHBIX BOJI.
OxpaHa ¥ OYHCTKA NPUPOIAHBIX BO/I.

Baxueiilne kimaccel HeOpraHmyeckux coenuHeHuid. Krnaccudukanms
HEOpPraHU4ecKux coeauHeHnii. OKCHABL: COCTaB, Kiaccudukaius (KUCIOTHBIE,
OCHOBHBIC, amMgomepHble, Hecoleobpazyrowue - Ha npumepe okcuoa yeaepooa (I1)
u okcuoa azoma (I1)), Homenknamypa. Ilonyuenue 1 XuMUYECKUE CBOMCTBA OKCHJIOB
(B3auMoJIeiicTBUE C BOJOM, KUCIOTaMH, Ienodamu). OcHoBanus. Knaccudukamms
OCHOBAaHUMU: LIEIOYM U HEPACTBOPUMBIE OCHOBaHUA. HoMEHKIaTypa OCHOBaHMUIA.
duznyueckre U XMMUYECKHE CBOWCTBA OCHOBaHWH (B3aUMOJCHCTBUE C OKCHUIAMU
HEMETAJIOB, KHUCIIOTaMH, COJsIMU). [lonyuenue ocnosanuil.

Kucnorel: cocraB, kinaccudukanus, HOMEHKIATypa, (Qusnueckue u
XMMUYECKHUE CBOMCTBA (B3aMMOJIEHCTBHE C METalIaMH, OCHOBHBIMHM OKCHJIaMH,
OCHOBAHMSIMHU, COJISIMHA, Ha TpPUMEpPE COJSIHOM M CEPHOM KHUCIIOT), CnOoCoObl
nonyuenus. Pan axktuBHoctu wmetamwioB H. H. bekeroBa. Conm (cpennue):
HOMEHKJIaTypa COJeH, cnocobbl nomyuenus, B3auMOJICUCTBUE COJIEH ¢ MeTaJlJIaMH,
KHUCIIOTaMH, IIeJI0YaMU U COJISIMH, IPUMEHEHUE.

[lTonsstue 00 amdoTepHbIX TUAPOKCHAAX (HA  TpUMEpe  IMHKA
U QIIOMUHUSL): XUMUYECKUe C80UCMEA (83aumooelicmeaue ¢ KUCIOMAamMu U Weiodamu,
Ppasnodfcenue npu Hazpesanul) u noiydeHue.

['eneTndeckasi CBsI3b MEXIy KIAacCaMd HEOPraHMYECKUX COETUHEHUH.
['eneTnueckue psibl.



Xumuyeckuu  3Kcnepumenm: KAQUECTBEHHOE  ONPEACIICHUE  COIEpKAHUs
KHCJIOpOJa B BO3/lyX€; MOJYyUYEHUE U W3YyUYEHUE CBOMCTB KMCJIOPOJIa; HAOIIOAEHUE
B3aMMOJICHCTBUSL BEIIECTB C KHCIOPOAOM M YCIOBHUS BO3HUKHOBEHUS U
IpeKpalieHus ropeHus (moxkapa); O3HAKOMJIEHHE C oOpaslaMu OKCHUIOB H
ONMCAHUE WX CBOMCTB; IOJYYEHUE W H3YyYEHHE CBOWCTB BOAOpOJa (rOpeHue);
HaOmofieHne O00pa3loB  BEHIECTB KOJMYECTBOM |  MOJdb; HCCIIEJOBaHUE
OCOOEHHOCTEl  pacTBOpPEHUsI BEIIECTB C  Pa3JIMYHOW  pPaCTBOPUMOCTHIO;
IIPUTOTOBIICHUE PACTBOPOB C OINPEACIEHHOM MAacCOBOM J0JIEM PacTBOPEHHOTO
BEIIIECTBA; B3aMMOJICHCTBUE BOJIbI C METAJIJIaMH (HATPUEM M KaJIbI[ueM) (BO3MOYKHO
UCIIOJIb30BAaHUE BUJIEOMATEPHAIIOB); ONIPEIETIEHUE PACTBOPOB KUCIIOT U LIENOYEH €
MOMOILBIO MHAMKATOPOB; HCCIEIOBAaHUE OOpa3l[0OB HEOPraHMYECKUX BELIECTB
Pa3IMYHBIX KJIACCOB; HAOJIOICHNE N3MEHEHUS OKPACKU MHJIMKATOPOB B pacTBOpax
KHCJIOT W 1lenouel; uydeHue B3aumozeinctusi okcunaa menu(ll) ¢ pacrBopom
CEPHOM KHUCJIOTBI, KMCIOT C METAJUIAMM, PEAKIUN HEUTpAIN3aluy; IOJyYEHUE
HEpPACTBOPUMBIX OCHOBAHWM, BBITECHEHUE OJHOIO MeTajula JAPYIMM U3 pacTBOpa
COJIM; pEUICHHWE OHKCIEPUMEHTAJBHBIX 3aJad N0 TeMe «BakHellne Kiacchl
HEOPraHUYECKUX COCIUHEHUIN.

Ilepuoanueckuii 3axkoH u Ilepuoamyeckas cucTeMa XHMHYECKHX
iemenToB JI. U. MenngeneeBa. Crpoenne aroMoB. XHMHYECKAsl CBSI3b.
OKHCINTETbHO-BOCCTAHOBHUTEIbHbIE PEAKIIHHU

[lepBble TOMBITKKA KIACCUPUKAIMU XUMHYECKUX dJeMeHTOB. [loHsTne o
IpyIIax CXOAHBIX 3JIEMEHTOB (IIEJIOYHBbIE U IIEJTOYHO3EMENbHbIE METaJLIbl,
raJioreHbl, WHEPTHBIC Ta3bl). DeMeHmsl, KOmopvle 00pazyrom ampomephbie
OKCUObL U 2UOPOKCUOBIL.

[lepnonnueckuit 3akoH. Ileproanyeckas cucreMa XMMUYECKUX JIEMEHTOB /1.
N. MenpneneeBa. Kopotkonepuonas u daunnonepuoonas Gopmsl [lepuonnueckoi
cuctembl xumuyeckux snemeHtoB /. WM. MengeneeBa. Ilepuonsl W Trpymimbl
PU3NYECKHUN CMBICII TOPSAIKOBOIO HOMEPA, HOMEPOB IIEPUO/IA U IPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. 30monvi. DeKTpoHbL. CTpOCHUE
ANEKTPOHHBIX  000JIOYEK aToOMOB IMepBbiXx 20 XUMUYECKHX DJIEMEHTOB
[lepnomnueckon cucremsl JI. M. MenneneeBa. XapaKTEpUCTUKA XHUMHUYECKOTO
3JIEMEHTA IO ero nonoxeHuro B [lepuoanueckoit cucreme /1. . Menneneena.

3axonomepHocmu U3MEHEHUs. CB0UCME JIeMEeHMO8 MAlblX Nepuooos u
2NIABHBIX NOOZPYNN, 8 3A8UCUMOCINU OM AMOMHO20 (NOPAOK068020) HoMepa 3Hauenue
Ilepuoouueckoeo 3axona u Ilepuoouueckoii cucmemvl XuMuyeckux 31emMeHmo8 OJisl
pazeumus nayku u npakmuxu. /{. U. Menoenees — yuéHulii u epaxicoanuH.

Xumuyeckass  cBs3b.  KoBaneHTHas  (mojsipHas W HEMOJIsIpHAs)
CBSI3b. DIeKMPOOMPUYAMenbHOCMb  AmMomMo8 XuUMuyeckux anemenmos. VloHHas
CBSI3b.



Crenenb  okucneHusi.  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKLUU.
[Iponeccsl OKHCIIEHNS M BOCCTaHOBIIEHHS. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii dKcnepumenm: U3y4eHUE O0O0pa3loB BELIECTB METANIOB U
HEMETAJUIOB; B3aMMOJICHCTBUE THUJPOKCHAA LHWHKA C pacTBOPAMH KHUCIOT U
LIEJI0YEH; IPOBEIECHUE OIBITOB, WUIIOCTPUPYIOLUIUX IPUMEPBI OKHUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIUHN (TOPEHHE, PEAKIIUH PA3JIOKEHHS, COSTUHEHU).

COJEP/KAHUE OBYYEHMUA B 9 KIIACCE

BeniecTBo u XuMH4YeCKasi peakius

[Iepnoanueckuit 3akoH. [leproauyeckas cucreMa XMMUYECKUX JJIEMEHTOB /1.
N. Menneneea. CTpoeHue aromMoB. 3aKOHOMEPHOCTH B HM3MEHEHHM CBOMCTB
XAMHUYECKHUX 3JIEMEHTOB IEPBBIX TPEX MEPUOIO0B, KAIUs, KAJbIUA U UX COCIMHECHUN
B COOTBETCTBUM C TIOJIOKEHHEM »JJIEeMEHTOB B llepmommueckorn cucreme u
CTPOEHHUEM KX aTOMOB.

CtpoeHue BemniecTBa: BHAbI XUMHYECKOW CBSI3U. THUIBI KPUCTALIMYECKHUX
PEILIETOK, 3A8UCUMOCb CBOUCME BeeCmB8ad Om MUNA KpUCMAIUYECKOU PeuueémKu
U 8UOA XUMUYECKOU CBA3U.

Knaccudukanms u HOMEHKJIaTypa HEOPraHUYECKHUX BEIIICCTB
(MeXIyHapOHAsS M TPUBHAIbHAS ). XMMHUUECKHE CBOMCTBA BEIIECTB, OTHOCSIITUXCS
K pa3JIM4YHBIM KJaccaM HEOPTraHWYECKUX COCIUHEHHH, TEHETUYECKas CBS3b
HEOPraHUYECKHUX BEIIECTB.

Knaccudukanuss XuMUYeCKUX peakiiuid Mo pa3iuYHbIM MpU3HAKaM (110 YUCTY
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, IO TeIIoBoMy 3ddexrty, Mo
W3MEHCHHIO CTEIICHEH OKWCIICHUS] XUMHYECKHX JJIEMEHTOB, 10 00pamumocmu, no
yuacmuio kKamaniuzamopa). IK30- U SHAOTEPMUUYECKUE PEAKLNU. Tepmoxumuyeckue
VPABHEHUL.

Ilonamue o ckopocmu xumuueckou peaxyuu. [lomamue 06 oopamumvix u
HeoOpamumulx xumudeckux peakyusax. Ilonamue o 2oMO2eHHbIX U 2emepO2eHHbIX
peaxyusx. Illouamue o xumuueckom pasuosecuu. Cmewenue XuMuU4ecKko20
pasnosecus. Daxmopul, GAUAOWUE HA CKOPOCMb XUMUUECKOU peakyuu u
NOJIOJICEHUe XUMUUECKO20 PABHOBECUAL.

OKHCIIUTENbHO-BOCCTAHOBUTEILHBIC ~ PEAKIIMH,  JJEKTPOHHBIM  OajaHC
OKHCJIMTEIbHO-BOCCTAHOBUTEILHOM peaKuum. CocraBienue YpaBHEHUI
OKHMCJIUTEJIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKIMM C  KMCIOJIB30BAHMEM  METOJIa
3JICKTPOHHOTO OajaHca.

Teopust  JIEKTPOJIMTHYECKOM  JUCCOUMALUM.  DJIECKTPOJIUTHUYECKAS
JOUCCOIMALMA. DJIEKTPOJUTHI U HEANEKTponuThl. KaTtnonswl, aHnoHbl. Mexanuszm
ouccoyuayuu 8ewecmes ¢ PAasiudHbIMU SUOAMU XUMUYecKol cesazu. Ilonamue o
cmenenu ouccoyuayuu. CAIbHBIE U CI1a0bIe SJIEKTPOIUTHI.



Peaknum morHOr0o oOMeHa. Y CIOBHS IMPOTEKAHHUS PEaKIMii HOHHOTO OOMEHa
no koHua. IlonHbie U COKpalll€HHbIE UOHHBIE YPABHEHUSI peakiuid. XHUMHUYECKUE
CBOMCTBAa KHCJIOT, OCHOBAaHMM M COJied B CBeTE€ IMpeJCTaBlIeHU 00
anekTponuTuyeckon aucconuannu. Cpena pactBopa. KauecTBeHHbIE peakliu Ha
KaTHOHBI M aHUOHBI: XJIOPHI-, OPOMHUI-, HOJIUI-, CyIb(aT-, KapOoHAT-, CUITUKAT-,
dbochar- aHUOHBI, TUJIPOKCUJ-UOHBI; KATHOHBI AMMOHMS, MAarHus, KaJbIlus,
antoMuHus, xxenesa (2+) u (3+), menu (2+), UMHKA, TPUCYTCTBYIOIIKME B BOJHBIX
pacTBopax.

Xumuueckuii dKcnepumenm: 03HAKOMJIEHUE C MOJENISIMHU KPUCTAILTUYECKUX
PEETOK HEOPraHUYECKHUX BEIIECTB — METAJJIOB U HEMETAIIOB (rpaduTa U anmasa),
CJIIOXHBIX BEIIECTB (XJOpUIa HATpUs); HUCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH
XUMUYECKON peakIMu OT BO3ACHCTBUS PA3IMUHBIX (DAKTOPOB; MCCIEIOBAHUE
AIEKTPONMPOBOAHOCTH PACTBOPOB BELIECTB, MpOIECCa JUCCOLMAIMU KHUCIOT,
miesiouel U cosied (BO3MOXHO HCIIOJIb30BaHUE BUIEOMATEPHANIOB); MPOBEJICHUE
OMBITOB, WJUTIOCTPUPYIOLIMX MPU3HAKU MPOTEKAHUS PEAKIUH HOHHOTO OOMEHa
(oOpazoBaHue oOcajka, BBIJICICHHE Ta3a, O0Opa3oBaHWE BOJABI); OIIBITOB,
WUTIOCTPUPYIOLIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKIIUN
(ropeHue, peakiuu pa3iioKeHUs, COSAUHEHHUs); paclo3HaBaHUE HEOPraHUYECKUX
BEIIECTB C TIOMOINBI0 KAaYECTBEHHBIX PEAKUMl HAa MOHBI, pPEIICHUE
AKCIIEPUMEHTAIIbHBIX 33/1a4.

HemeTasibl U MX coeIMHEHUS

OOmiass xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHSI AaTOMOB,
XapakTepHble cTerneHn okucieHus. CtpoeHue M (U3MUECKUE CBOMCTBA MPOCTHIX
BEILIECTB — TAJIOTEHOB. XMMHUUYECKHE CBOMCTBA HA ITPUMEPE XJIOpa (B3aUMO/ICHCTBUE
C MeTajllaMH, HEMETa/llaMH — BOJOPOJOM U  KHUCIOPOJOM, WeNouamuL).
XnopoBogopoa. CossiHag ~ KMCIOTa,  XMMHUYECKHE  CBOWCTBA, noayueHue,
pUMEHEHUeE. /Jeticmeue xnopa u X110p08000P0O0a Ha OpeaHu3Mm
yenosexka. BaxHennme XJIOpUAbl U UX HAXO0KICHUE B IPUPO/IE.

O6mas xapaktepucTuka 31eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB KHMCJIOpPOJA U CEPbI. XapaKTEPHBIE CTENIEHN OKHUCIICHHUS.

Ctpoenue u ¢pu3nuecKre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJA U CEPBHI.
AnnorponHble MOAU(UKAIIUN KUCIOPOJia M Cephl. XUMHUYECKHE CBOWCTBA CEPHI
(B3aumoeicTBUe ¢ Hememaniamu — BOJIOPOJIOM u KHUCIIOPOJIOM,
METaJlJIaMU, KOHYEHMPUPOBAHHBIMU a3omuou u CepHoll
kuciomamu). CepoBOJIOpO: CTpoeHUe, (Pu3Myeckue W XUMUYECKHE CBOMCTBA
(KUCITOTHBIE M BOCCTAHOBUTEIIbHBIE CBOMCTBA). OKCHUABI CEpPhI KaK MpPEICTaBUTEIN
KUCJIOTHBIX OKCUJOB. CepHasi kuciota: (U3MYECKHME M XUMHYECKHE CBOMCTBA
(obmme u cneuupuueckue). Colu CepHON KHUCIOThI, KAUECTBEHHAs pEaKIUs Ha
cynbar-uon. CepHucras Kuciota. Xumuueckue peaxyuu, jexcaujue 8 OCHO8e



NPOMbBIULIIEHHO20 ChOocoba noaydenus cepHou Kuciomsel. HaxoxaeHue cepbl U €€
coeauHeHuil B mpupone. [IpumeHeHue ceppl U €€ COCIMHEHUN B OBITY U B
IPOMBIIUIEHHOCTU. XuMuueckoe 3azpsizHeHue OKpyicarouieli cpeovl coeOUHeHUIMU
cepvl (KUCIOmMHbIE 00MHCOU, 3azpsi3HeHue 6030YXa U B000EMO08), CNOCoObl €20
npeoomapaujeHus.

OO6mas xapakTtepuctuka 371eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUS
aToMOB a30Ta u pocdopa, XxapakTepHbI€ CTEIIEHU OKUCIICHUS.

A3oT, pacmpocTpaHeHue B mpupoje, (pusmdeckue U XMMUYECKHE CBOMCTBA
(B3aUMOJICHICTBHE C METANIaMH M HEMETaIaMU - KHUCJIOPOJIOM M BOJOPOIIOM).
Kpyrosopor a3zora B npupoje. AMMmHuak: (pU3MYECKHEe U XUMUYECKHE CBOMCTBA
(OKHCIIeHHe, OCHOBHBIE CBOWMCTBA BOJHOI'O PAcTBOpPA), HOayueHue U MPUMEHEHHUE.
Conm amMMOHMS: cOCTaB, (M3MYECKHE W XHUMHYECKHE CBONCTBa (pa3ioKeHUe,
B3aMMOJCICTBHE CO MLIeNoYaMu), MpuMeHeHne. KauecTBeHHas peakuusi Ha WOHBI
aMMOHUS. A30THasi KUCJIOTa, €€ (PU3MYECKHEe U XMMUYECKHE CBOICTBa (00IIHE U
crienuduyeckue), noarywenue. Hutpatel  (pasnokeHue). A3zoTucTas  KHUCIOTA.
Hcnonp3oBaHue HUTPATOB M COJEM aMMOHUS B KayeCTBE MHHEPATbHBIX
ya00penuil. Xumuueckoe 3azpssnenue oKpyicarouieli cpeobl coeOuHeHusMU azoma
(kuciomuule 0024coU, 3a2psA3HeHUe 8030YXA, NOUBbL U B0O0EMOB).

dochop, artomponnwvle moouguxayuu hocghopa, puzndeckue 1 XUMUICCKUEC
CBOMCTBa (B3aUMOJICHCTBUE C METaJIaMHU, HEMETaJUIaMH, KOHYEeHMPUPOBAHHbIMU
asomuou u ceprou kucromamu). Oxeun dochopa (V), oprodochopHas kuciora:
¢u3nyeckue W XUMHUYECKHE CBOWCTBA, nonyyeHue. IlloHamue o MuHepanibHbIX
yooopenusix:  Humpamvl U pochamvl.  [lonamue o0  KOMNIEKCHbIX
yooopenusix. O0mas xapakrepucTuka saemMeHToB I[VA-rpynmel. OcoGeHHOCTH
CTpPOCHHSI aTOMOB yTJepoaa U KpeMHHUsA. BaleHTHOCTh M XapaKTepHbIC CTEHNEHH
OKHCJICHHsI aTOMOB yTJIepoa U KpeMHus. PacpocTpanenue yriaepoaa B mpupoe,
XapaKTEPHbIC CTENIEHU OKUCIICHHUSI.

VYrnepon, ammorponHbie Momudukanuu (rpadut, amMmas), (uU3NUECKHe u
XUMHYECKHE CBOMCTBA MPOCTHIX BEMIECTB (B3aMMOJEHCTBHE C METaJUIAMH,
HEMETaNIaMU, KOHYEHMPUPOBAHHBIMU A30MHOL u cepHoll
kucromamu). Ancopouus. Kpyroopot yriepona B npupojie. OKCuabl yriiepoia, ux
dbus3ndecKkue U XMMUYECKHE CBOWCTBA, MOJYYEHHWE W MPUMEHCHHE, JIEHCTBHE HA
OpraHu3M  YeJOBEKa. JKoro2uueckue npoobremvl, C643aHHble C  OKCUOOM
yenepooa(lV); eunomesa 2nobanbHoco nomenjieHus KiUMama, HNAPHUKOBHIL
a¢pghexm. YronbHass Kkuciota U €€ Ccolu, HuX (GU3HYECKHE U XUMUYECKHe
CBOWCTBa, noiyuenue u npumeHenue. KadecTBeHHasi peakiysi Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBINIJICHHOCTH U CEIbCKOM
XO3SIMCTBE.



OO6mwme npeacraBiaeHUs: 00 0COOCHHOCTSIX COCTaBa U CTPOCHUST OPTaHUIECKUX
coeMHEHU yriepojga (Ha mnpuMepe MeTaHa, 3TUIIEHA, 3TAHOJA, YKCYCHOM
KUCJIOTHL. Mx cocmasé u xumuuecxoe cmpoeHue. Knaccuguxayus opeaHuueckux
sewjecms. [lonsiTue 0 OMONOTMYECKH BAaXKHBIX BEIIECTBAX: KHUpPax, OeIKax,
yrieBojax — HM WX pOJM B KU3HU UeloBeka. MamepuanvHoe eOuHcmeo
OpP2aHUYECKUX U HEOP2AHUYECKUX COeOUHEHUII.

Kpemuuii, ero ¢usmyeckue M XUMUYECKHE CBOHCTBa (Ha mpuMepe
B3aUMO/JICHCTBUS c MeTaIlaMu u HEMETaJUIAMH ), NOIyYeHUue U
npuMenerne. Coedunenus kpemruss 8 npupooe. Oouue npedcmasienus 00 oxcuoe
kpemuus(lV) u kpemnuueeou xucnome. Cunuxkamol, uzuueckue u Xumuieckue
CB8OUCMBA, NOJYUEHUEe U NPUMEHEHUE 8 OblMY, NPOMBIULIEHHOCIU (6 MeOUYUHCKOU,
9/IeKMPOHHOU, CMPOUMeNbHOU U 0p.). Badichetiuwue cmpoumenbHble Mamepuabl:
Kepamuka, cmekio, yemeHnm, OemoH, dicene3obemon. I[Ipobremvr 6Gezonacnoz2o
UCNONIL308AHUSL CIPOUMENbHBIX MAMEPUANO8 8 NOBCEOHEGHOU HCUSHU.

Xumuueckuii sKkcnepumenm: u3y4eHue oOpa3lioB HEOPraHWYECKUX BELIECTB,
CBOWICTB COJISIHOM KUCJIOTBI; IIPOBEACHNUE KAYECTBEHHBIX PEAKIUN HA XJIOPUI-UOHBI
U HaOJIIOJICHUE MPU3HAKOB UX MPOTEKAHUS; OMBITHI, OTpaxaromue (HpUu3nyeckue u
XUMUYECKHUE CBOWCTBA TAJIOTEHOB U UX COCAMHEHUH (BO3MOXKHO HCIOJIL30BaHUE
BUJIEOMATEPHUAIIOB); O3HAKOMJIEHHME C 00pa3lamMu XJOpUI0B (TajJoreHUI0B);
O3HAaKOMJIEHHE ¢ 00pa3iamMu Cepbl U €€ COeTMHEHUSIMH (BO3MOXKHO MCIIOJIb30BAaHUE
BUJIEOMATEPUAIIOB); HAONIOJIEHHE Mpoliecca OOYTIMBaHUS caxapa IoJ JeHCTBUEM
KOHUEHTPUPOBAHHOM CEPHOM  KHUCJIOTBHI, HW3YYECHHUE XUMHYECKUX CBOMCTB
pa30aBIIEHHON CEPHOM KUCIOTHI, MPOBECHNE KAaUeCTBEHHOM peaKIuu Ha CyJbdat-
WOH U HAOIIOJIeHWE Tpu3HaKa €€ MPOTEKaHWs; O3HAKOMJIEHHE C (PU3UYECKUMH
cBoiicTBamMH a3oTa, ¢ocdopa W UX coeAUHEHUN (BO3MOXKHO HCIOJIB30BAHUE
BUJIEOMATEPHUAIIOB), 0O0pa3llaMu a30THBIX U (POCPOpPHBIX yAOOpPEHUI; MOTydeHUE
aMMUaKka U U3y4YeHHE €ro CBOMCTB; IPOBEICHUE KAUYECTBEHHBIX PEaklMid Ha WOH
aMMOHUS # (ochaT-uOoH U N3yUEHUE MPU3HAKOB UX MPOTEKAHUS, B3aUMOCHCTBIE
KOHIICHTPUPOBAHHON a30THOM KHCJIOTHI C MeIbI0 (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEPHUAIIOB); H3Y4YEHUE MOJeNed KpPUCTAUIMYECKUMX PpEHIETOK anmasa,
rpaduTa; O3HAKOMJIEHHE C TMPOIIECCOM aJCOpPOLMU PACTBOPEHHBIX BEIECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTUBOrasa; MOJYyYEHHUE YIJIEKHUCIOIO
rasza v U3y4eHHe ero CBONCTB; MPOBE/ICHUE KAYECTBEHHBIX peaKIuii Ha KapOOHAaT- U
CWIMKAT-UOHbl W M3YYCHHE TMPU3HAKOB MX [MPOTEKAHHUS, O3HAKOMJIEHHUE C
NPOAYKIMEN CUIMKATHOW TPOMBIIIJIEHHOCTH; PEIIEHUE IKCIIEPUMEHTAIbHBIX 33/1a4
1o TeMe «BaxkHenIne HEMETAIUIbl U UX COCTUHEHUS.

MeTa/uibl U UX COeTMHEHUSA

OO6mras xapakTepucTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux nosioxkeHuss B llepmogmueckon cucreme xumuuyeckux osiemeHtoB [, .



MenpneneeBa u crpoeHuss atomMmoB. CTpoeHHe MeTauioB. MeTtamindeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAUIMYECKAs  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAX
HanpspkeHu MetauioB. Dusznyeckue U XUMHUYECKUE CBOMCTBA METAJIIOB
(B3aUMOJICHCTBUE C KHCIOPOJIOM, BOJIOHM, KUcIIoTamMu). Obwue cnocoodwl noiydenus
memannos. [lonamue o Koppo3uu Memaiios, OCHOBHble CROCOObI 3aWUMblL UX OM
kopposuu. Cnnasvl (cmans, 4yeyH, OOPANOMUHUL, OPOH3A) U UX NPUMEHEHUEe 6
ObLIMY U NPOMBILUTEHHOCIU.

[llenounsle meTambl: nonoxeHue B [lepuoanyeckon cucremMe XMMHYECKHUX
snementoB JI. M. MenneneeBa; crpoenue artomoB. HaxoxxaeHwe B mOpupoe.
duznyeckre U XMMHUUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kaimus). OKCUIbI U
TUAPOKCUABI HATpus W Kaius. [IpuMeHeHHe IIEeNOYHbIX METAUIOB M UX
COEJIMHEHUH.

[[lenouno3emMenbHbIE METAUIBI MArHUM W KaJbLUWM: TOJIOKEHUE B
[lepnoanueckoii cucreme xuMudeckux 3neMeHToB 1. . Menneneesa; ctpoeHue ux
aTOMOB; Hax0XJeHHUE B npupoae. PU3NYeCKe U XMMUYECKUE CBOMCTBA MarHus u
KaJIbLIMS. Baxxueinmue COCIMHECHUSA KaJIbIUS (okcun, TUIPOKCHU]I,
conn). Kécmxocmb 800bl U cnocobbl €€ ycmpaneHusL.

AJIFOMUHUN: TTOJ10keHUE B [leproinueckor CuCTeME XUMUYECKUX 3JIEMEHTOB
. 1. MengaeneeBa; CTpo€HUE aTOMa; HaxOXAEHUE B mpupoje. Puznueckue u
XUMUYECKHUE CBOMCTBA alOMHUHMS. AM(POTEpHBIE CBOMCTBA OKCUAA U TUIAPOKCHIA
AJTFOMUHMUSL.

Kenezo: nonoxenue B [lepuoguueckoii cucremMe XMMUYECKUX 3JIEMEHTOB /I,
. MenneneeBa; crpoeHue aroMa; HaxoxjaeHue B npupoge. Duszmueckue u
XUMHUYECKHE CBOWMCTBa Xeje3a (B3aUMOJICHCTBHE C METalllaMH, KUCIOTaMU U
cosisimu). Okcuabl, Tuapokcuabl U conu xenesza(ll) u xxeneza(Ill): coctas, cBoiicTBa
U nojy4eHue.

Xumuueckuii 3Kcnepumenm: O3HAKOMJIIEHHME ¢ oOpasllaMM METauioB U
CIUTABOB, WX (DU3UYECKUMH CBOWCTBAMH; W3yUYCHHUE PE3yJbTaTOB KOPPO3UHU
METaJJIOB  (BO3MOKHO  HCIIOJIb30BaHUE  BHUJACOMATEPHUATIOB), OCOOCHHOCTEH
B3aMMOJICUCTBUS OKCHJA KaJbLIMS U HATPUS C BOJON (BO3MOXKHO MCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB); UCCJEIOBAHME CBOMCTB KECTKOM BOJIBI; MpoIllecca TOPEHUs
kKeje3a B KUCIopoAe (BO3MOKHO HCIOJIb30BAHME BUJIEOMATEPUATIOB); TPU3HAKOB
NPOTEKAHUSI KAYECTBEHHBIX pEaKIMil Ha WOHBI (MarHus, KajbIvs, aTOMHHUS,
nuHka, xenesa(ll) u xenesa(Ill), meau(ll)); HabmrogeHue u onurcaHue MPOIECCOB
OKpalllMBaHUsl TUJIJAaMEHU WOHAMHU HaTpHs, Kajdusd U Kalblug (BO3MOXKHO
UCIIOJB30BaHUE  BUJEOMATEpUANIOB); HCCIEAOBaHUE aM(OTEPHBIX CBOICTB
TUPOKCHUJIA ATIFOMUHUSI U TUJIPOKCH/JIA ITUHKA; PELICHUE AKCTIEPUMEHTAIBHBIX 3a/1a4
1o TeMe «BakHeNIe MeTaulbl U UX COEAUHEHUS.



XuMHS M OKPYKAKOLIAA cpeaa

Hoesvie mamepuanvl u mexnonoeuu. Bewecmea u mamepuanvl 8 n08CeOHe8HOll
JHCU3HU Yenoseka. Xumus u 300posve. bezonacnoe ucnonvsosanue sewecms u
Xumuueckux peaxyuil ¢ owvimy. Ilepsas nomowp npu XuMUYECKUX 0IHCO2AX U
ompasnerusax. OCHOBbL IKOLOSUYECKOU 2PAMOMHOCTIU.

Xumuueckoe 3acpssHenue oKpyicarowell cpeovl (npeoeibHas O0O0NnyCmuMas
konyenmpayus eeujecms — IJJK). Ponv xumuu 6 pewieHuu 3K0102u4eckux npooiem.

lIpupoonvie ucmounuxku y21e6000p000s8 (y2oib, NPUPOOHBIIL 2a3, Hedmuv),
NPOOYKMbL UX nepepabomkuU, ux poib 8 ObImMy U NPOMbILULEHHOCTIU.

Xumuueckuil 9KcnepumeHm: U3y4eHHe 00pas3loB MaTepuajoB (CTEKJIO,
CIUTaBbl METAJIJIIOB, TOTUMEPHBIE MaTepHaIIbI). *



INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
XUMHUHAN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATDI:

JIuyHOCTHBIE  pe3yNbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOyYaroUIUXcs
PYKOBOJICTBOBATbCSl CHUCTEMOM IMO3UTUBHBIX IIEHHOCTHBIX OpHUEHTAlMH |
paclIMpeHre OMbITa ASSTEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) maTpuoTUYECKOro BOCIIUTAHMUS:

IIEHHOCTHOT'O OTHOIIECHHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPHUYECKOMY U

HAy4YHOMY HAacJIe/IMI0, TOHMMAaHUA 3HAYCHUS XUMHYECKOM HAayKH B JKU3HU

COBPEMEHHOTO OOIIEeCTBa, CIOCOOHOCTH BIANETh JOCTOBEpPHOW HWH(MOpMAIHE o

NEPEIOBbIX JOCTUKEHUSIX U OTKPBITUSX MHUPOBOM M OTEUECTBEHHOW XUMUH,

3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 yCTPOMCTBE MUpa U 00ILIECTBA;

2) rpakJJaHCKOTO BOCTIUTAHUS:
MPEACTABICHUS O COLIMAIBHBIX HOPMAaX U MPaBUJIaX MEKIMYHOCTHBIX OTHOIIIEHUH B
KOJUIEKTHBE, KOMMYHHMKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOM,
y4eOHO-MCCIIEeI0BATEILCKOM, TBOPYECKOM W JPYyrux BHIAX JEATEIbHOCTH,
TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOW JEATEILHOCTH TIPH BBITIOJHEHUU
y4eOHBIX, TMO3HABATECIBHBIX 3374, BBITOJHCHUN XUMHYECKHX SKCIEPUMEHTOB,

CO3/IaHUM YUYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHHUIO U B3aMOIIOMOIIU

B IIPOILIECCE ATON y4eOHOM JeATeIbHOCTU, TOTOBHOCTH OLICHUBATh CBOE MOBEACHUE

U TOCTYIIKM CBOMX TOBApHINEH C MO3UIMHU HPABCTBEHHBIX M IMPABOBBIX HOPM C

y4ETOM OCO3HAHUS IMOCIEACTBUN MOCTYIIKOB;
3) LEHHOCTH HAyYHOT'O MO3HAHUS:

" MHUPOBO33PEHYECKUX TMPEJCTaBICHUN O BEIIECTBE W XUMHYECKOW pEaKIUH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU M COCTABIIIOIINX
OCHOBY JIJ1s HTOHUMaHUSI CYITHOCTH HAYYHOU KapTUHBI MUPa, IPEJCTABICHUMN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIbI, B3AUMOCBS35AX YEIOBEKa C
MPUPOHON CPEIO, O POJIM XUMUU B TTO3HAHUU ITUX 3aKOHOMEPHOCTEH;

" [I03HABATEJIbHBIX MOTHBOB, HAMPABJICHHBIX HA MOJY4YEHUE HOBBIX 3HAHUU 10
XUMUH, HEOOXOIUMBIX JIsl 00bSICHEHUS HAOJII0JaEMBIX MPOIECCOB U SBICHUMN;

" [I03HABaTeJbHOW, MH(POPMAIMOHHON U YUTATEIbCKOU KYJIBTYPHI, B TOM YHUCJIE
HABBIKOB CaMOCTOSITENIbHOW pabOThl ¢ y4YeOHBIMH TEKCTaMH, CIPABOYHOMN
JUTEPATYPOU, TOCTYIMHBIMU TEXHHUYECKUMHU CpEACTBAMU HWH()OPMAIMOHHBIX
TEXHOJIOTHI;

" pHTEpeca K OOYYECHHMIO W TIO3HAHUIO, JIF0OO3HATENbHOCTH, TOTOBHOCTH U
CIIOCOOHOCTH K €aMOOOpa30BaHUIO, TMPOCKTHOM U  HCCIEIOBATEIbCKOM
NEeATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPaBI€HHOCTH U YPOBHS 00yUYEHUS B
JIaJIbHEHUIIIEM;

4) popmupoBaHus KyJIbTYphI 30POBbSI:



OCO3HAHUSI IEHHOCTH >KU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBbIO, YCTAHOBKHM Ha 3JIOPOBBIM 00pa3 >KU3HU, OCO3HAHUSI TMOCJIECACTBUNA U
HETMPUATHS BPEIHBIX MPUBBIUEK (YHIOTPEOJIEHUS aIKOroJis, HAPKOTUKOB, KYpEHUsI),
HEOOXOJMMOCTH COONIOJICHUs] TpaBWiI O€30MacHOCTH MpH  OOpalleHuu ¢
XUMHUYECKHMH BEIIECTBAMH B OBITY U PEaIbHOMN KU3HM;

5) Tpy1OBOTO BOCIIUTAHUS:

HWHTEpeca K MPAKTUYECKOMY U3yUEeHHIO MTpodecchil U Tpyaa pa3IundHoro poja,
YBOXEHHUE K TPYy U pe3yJibTaTaM TPYJI0BOU JESITEILHOCTH, B TOM YUCJIC HA OCHOBE
OPUMCHCHUS  NIPEAMETHBIX 3HAHWUKW 10 XHMHH, OCO3HAaHHOTO  BBIOOpa
WHIMBUAYAJILHOU TPAEKTOPUHU MPOJIOJKEHUSI 00pa30BaHus ¢ YUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTHU K XMMHH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEentHoN mpo(ecCuoHaIbHON IeITEIBHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aJ[alITUPOBATHCS B PO(HECCUOHATBLHOU Cpe/Ie;

6) 9KOJIOTHYECKOTO BOCITUTAHHUS:

HKOJIOTMYECKH II€JIeCOO0pPa3HOr0 OTHOIICHUS K MPUPOAEC KaK HCTOUYHHKY
U3HU Ha 3emiie, OCHOBE €€ CYIECTBOBaHUS, IOHUMAaHUs IEHHOCTH 3I0POBOTO U
O0e3zonacHOro o0pa3a »HW3HH, OTBETCTBEHHOI'O OTHOLICHHUS K COOCTBEHHOMY
bU3UYECKOMY M TMCHUXUYECKOMY 3J0pPOBbIO, OCO3HAHUS IIEHHOCTH COOJIIOJACHUS
npaBuJI 0€30ITaCHOTO TTOBEICHUSI IIPU padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUsX,
YTPOXKAIOIINUX 3J0POBbIO U YKU3HHU JIFOJICH;

CIIOCOOHOCTH TPUMEHSTH 3HAHUS, MOJIydaeMble MPU U3YUYEHUU XUMHH, IS
pelleHusl 3a7ad, CBA3aHHBIX C OKPYJKAIOLIEW NPUPOIHOW CpenoM, MOBBILICHUS
YPOBHSI ~ DKOJIOTMYECKOM  KYJIbTYPhI, OCO3HAHHUS TJIO0AJBRHOTO  XapakTepa
AKOJOTHYECKUX TPOOJIEM M ITyTeH X PEIICHUS TOCPECTBOM METOJIOB XUMUU;

HKOJIOTMYECKOTO  MBIIUICHUS, YMEHHS  PYKOBOJICTBOBaTbCSI UM B
[103HABATEIbHONW, KOMMYHUKATUBHOU U COLUAIBHOM ITPAKTUKE.

METAINIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbsie pe3yiabTaThl OCBOEHUS 00pa30BaTEIbHON MPOrpaMMbl IO
XUMUH OTPAXKAIOT OBJIAJCHUE YHUBEPCAIBHBIMU MTO3HABATEILHBIMU JICUCTBUSAMHU, B
TOM YHUCJIE:

1) 6a30BBIC JIOTUYECKUE ICHCTBUSA:

BBISIBJISITh IPUYUHBI U CJICICTBUS MPOCTHIX XUMUYECKUX SBJICHU;

OCYILECTBJISITh CpPaBHEHUE, KIACCU(PUKAIMIO XUMHUYECKUX BEIIECTB IO
3aIaHHBIM OCHOBAHUSIM M KPUTEPHUSM JIJIsI YKa3aHHBIX JIOTHYECKUX OTepallnid;

CTPOUTH JIOTMYECKOE CYXIEHHE TMOCl€ MPEABAPUTEIBbHOrO aHalu3a,
BKJIIOYAIOIIIEE YCTAHOBJICHUE TPUUMHHO-CJICICTBEHHBIX CBA3EH;

CO3/1aBaTh, MPUMEHATh U MPEOOPa30BHIBATH 3HAKW W CHUMBOJIBI, MOJACIHU U
CXEMBI JIJIS pellIeHUs] YUeOHBIX M MO3HABATEIBHBIX 3a/1a4 C IOMOIIBIO Me1arora;



MPOTHO3UPOBATh BO3MOXXKHOE PA3BUTHE XUMHUYECKUX TPOIECCOB M HX
TIOCJIC/ICTBUS;
2) 6a30BBIC HCCIIEIOBATEIBLCKUE JCUCTBUS:

C TOMOUIBI0 Tearora MPOBOAUTh XWMHUYECKHH OIBIT, HECIOXKHbBIN
AKCIIEPUMEHT, JUIsl YCTaHOBJICHUSI OCOOEHHOCTEH OOBEKTa M3yueHHUs, MPUIMHHO-
CJI€AICTBEHHBIX CBSI3€U U 3aBUCUMOCTEN 0OBEKTOB MEX]y COOOI;

C MOMOIIBIO TIeJarora WiM CaMoOCTOSATEIbHO (POpMyIHpOBaTH 000OIIECHUS U
BBIBOJIBI 10 pe3yJIbTaTaM IIPOBEICHHOTO HAOIIOICHUS, OTIbITA;

3) pabora ¢ uHboOpMaITHEi:

BBIIBIIATh JAe(UINUTH WHPOPMAIMH, JAHHBIX, HEOOXOIWMBIX IS pPEIICHUS
MOCTaBJICHHOM 3a/1a4u;

npeoOpa3oBbIBaTh HHGOPMAIIMIO U3 OJHOTO BUJA B APYro (TabIuIly B TEKCT
M 1Ip.);

WCKATh WM OTOWpAaTh MHGOPMAIMIO WM JTaHHBIC W3 UCTOYHUKOB C yU4E€TOM
pesIoKeHHON y4eOHOM 3a/1auM U 3aIaHHBIX KPUTEPUEB.

OBiajeHue YHUBEPCAIbHBIMH Y4YeOHbIMH KOMMYHHUKATHBHBIMU
AEeMCTBUAMHU:

e OpraHM30BBIBATH YUEOHOE B3aUMOJICHCTBUE B TpyIIe (ONPEACIATh OOIIHe
1[EJIH, PaCIPENeIIATh POJIU, TOTOBAPUBATHCS APYT C APYTOM U T. 11.);

® C TIOMOIIBI0 T€arora WM CaMOCTOSATEIHLHO COCTaBISATh YCTHBIC W
MMCbMEHHBIC TEKCTHI C HMCIIOJIb30BAHHEM HWJUTFOCTPATHBHBIX MaTEpUaIoB
JUTSL BBICTYTUJICHUS TIEpE]T ayAUTOPHUEH;

® OpPraHMU30BBIBATH YYCOHOE COTPYIHUYECTBO U COBMECTHYIO JACATEIBHOCTD C
VYHTEIIEM W CBEPCTHHKaMH; paboTaTh WHAMBUAYAIbHO W B TpYIIE:
HaxoJIUTh 0O0llee peleHue W pa3pemarb KOH(QIMKTHI Ha OCHOBE
COTJIacoBaHUsl TO3UIMH MW  ydeTa HMHTEpPEcoB; (HOpMyIupoBaTh,
apryMEHTUPOBATh U OTCTAaWBaTh CBOE MHEHUE;

® OIICHMBAaTh KAa4yeCTBO CBOETO BKJaAa B OOLIUN TPOIYKT, IPUHUMATHh U

pa3zensaTh OTBETCTBEHHOCTh U MPOSBISATH TOTOBHOCTH K MPEIOCTABICHUIO
OTYETA MEePEe]T IPYIIION.

OBiajgeHne  yYHHUBepPCAJIbHBIMU y4eOHBIMHU pPeryJsiTHBHbIMH
AEeUCTBUAMU:

e 00HapyxuUBaTh U (POPMYJIHPOBATH YUEOHYIO NPOOJIEMY, ONPEAENATh LENb

y4eOHOU eI TeIbHOCTH;
®BJIQ/ICTh OCHOBAMH CAMOKOHTPOJIS, CAaMOOIICHKH, MPUHATUS pEHICHUN U
OCYIIIECTBJICHUSI OCO3HAHHOTO BBHIOOpPa B Yy4eOHOW W TMO3HABATEIHHOU
NEeATEITLHOCTH,

® COOTHOCHUTH CBOM JICUCTBHUS C INIAHUPYEMBIMU PE3YJIbTaTaMU, OCYIIECTBIISITh
KOHTPOJIb CBOEH JCATENBHOCTH B TIPOIIECCE JOCTHKEHUS pe3yJbTaTa,



OTIPENeNATh CIOCOOBI JEHCTBUN B paMKax MPEIOKEHHBIX YCIOBUU U
TpeOOBaHMIl, KOPPEKTHPOBAaTh CBOU JEHCTBUS B COOTBETCTBUU C
VU3MEHSIOIIEHCS CUTYaLUEH;

® JaBaTh aJICKBAaTHYIO OLICHKY CUTYalluH U IIpeyiaraTh IUIAH €€ U3MECHEHUS,

® [IPE/IBUJIETHh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIICHUH YUeOHOI
3a7a4u;

® IOHUMATh TPUYUHBI, IO KOTOPHIM HE OB JOCTUTHYT TPeOyeMbli pe3yabTaT
NEATEIIbHOCTH, OINPENEIATh ITO3UTUBHBIE W3MEHEHHS W HalpaBJICHUS,
TpeOyrolue JanbHeie padoTsl;

® OCO3HAHHO OTHOCHUTBCS K APYIOMY YE€JIOBEKY, €T0 MHEHHIO.

IMPEAMETHBIE PE3YJIBTATHI
8 KIIACC

® DACKPHIBATh CMBICT OCHOBHBIX XHMHYECKHX IMOHATHUWA: aToM, MOJIEKYyJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJICKYJIIpHAsi Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJISpHAs Macca,
MaccoBas TOJISI XUMUYECKOTO AJIEMEHTA B COCTMHEHNUH, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHUE, COJIb, 91€KMPOOMPUYAMENTbHOCMb, CTETICHD
OKHUCJICHHS, XMMHMUYECKas peakius, KiacCupUKalus peakuui: peakuuu
COCIMHCHUSI, PEAKIUU PA3JOKCHUS, PEAKIUHU 3aMEIICHUs, PEaKIINH
oOMeHa, PK30- U SHJIOTEPMUUYECKHUE PEAKLIUN; Menio8ol 3¢hghexm peakyuu;
PO aTOMa, dJIEKTPOHHBIN CJI0W aToMa, aTOMHasi OpOHUTalb, paJANyC aToma,
XUMHUYECKasl CBS3b, MOJSPHAS U HEMOJIApHAs KOBAJICHTHAsI CBA3b, MOHHAS
CBs3b, WOH, KAaTHOH, aHWOH, pPACTBOpP, MAaccoBas JIOJs BEIIEeCTBa
(mpolieHTHAsi KOHIIEHTpAIlUs1) B PaCTBOPE;

® JULTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATHH (CM. 1. 1)
MPUMEHSTH 3TH TIOHSTHS MPY OMTMCAHUU BEIIECTB U UX MPEBPAICHHI;

® JICTI0JIB30BaTh XUMHYECKYI0 CUMBOJIMKY JIJISI COCTaBJICHUS (DOPMYJI BEIIECTB,
MOJIEKYJIIPHBIX YPaBHEHUN XUMUUYECKUX PEAKIUH, JIEKTPOHHOTr0 OanaHca;

® OTIPEJICISITh BAJICHTHOCTh ATOMOB DJJIEMEHTOB B OMHAPHBIX COCAMHEHUSX;
CTETICHb OKHCJICHHS DJIECMEHTOB B OWMHApPHBIX COSAMHEHHUSIX C OMOpPO Ha
ONpeNeeHus, B TOM YHCJE CTPYKTYPUPOBAHHbBIC; MPUHAJICKHOCTD
BEIIIECTB K OIpPEACIEHHOMY KIACcCy COCAMHEHHH 1o (opmyiaM; B
XUMUYECKONH CBsi3W (KOBAJICHTHAsE ¥ WOHHAs) B HEOPraHUYECKHUX
COCTMHCHHSIX,

® IMETh MPE/ICTABJICHUE O CUCTEME XMMHUYECKUX 3HAHUM, YMETh C TTOMOIIBIO
YUHUTENS TPUMEHSITh CHCTEMY XUMUYECKUX 3HAHUW 71T YCTAHOBJICHUS
B3aMMOCBSI3M MEKIy HM3YYEHHBIM MAaTEpUajIOM W IPH IMOJTYYECHUH HOBBIX



3HAHWM, a TaKKe MPU PadOTe C UCTOYHMKAMH XUMUYECKOH MHOOPMAITIH.
OpueHTUpPOBATHCS B MOHATHUSX U ONEPUPOBATH MU Ha 0a30BOM YPOBHE,
MPUMEHSATh TIPU BBIMOJIHEHUU YUEOHBIX 3aJaHUi U PEIICHUU PacYeTHBIX
3a/lady C OMOpPOM Ha aNrOpUTM Y4EOHBIX JACHCTBUN M3y4YEHHBIC 3aKOHBI U
TEOpUM: 3aKOH CcoxpaHeHus Maccel, Ilepuonnueckuit 3axkon JI.U.
MeHnneneeBa, 3aKkOH NOCMOAHCMEA COCMAasad, 3aKOH ABOTaIpoO; aTOMHO-
MosiekyisipHas Teopusi. COOTHOCUTh 0003HAUYEHHUsI, KOTOPbIE UMEIOTCS B
tabmuie «llepuomuueckass cuctemMa Xumudeckux dnemeHToB [, U.
MeHneneeBay ¢ YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHUSI aTOMOB
XUMHUYECKHUX JIEMEHTOB (COCTaB U 3aps/l spa, 00IIee YUCIIO DJIEKTPOHOB U
pacnpeiesieHue uX 1Mo JIEKTPOHHBIM CIIOSIM);

® KJTaCCU(UIIUPOBATh XUMUUYECKHAE DJIEMEHTHI; HEOPTraHWYECKHE BEIIECTBA;
XUMUYECKUE peakiuu (M0 YUCIy M COCTaBYy YYacTBYIOIIUX B PEaKIUU
BEILIECTB, MO TEIIOBOMY A((eKTy, MO0 M3MEHEHUIO CTENEHU OKHUCIICHUS
XUMHUYECKUX IJIEMEHTOB) C OMOPON HA CXEMBI;

® XapaKTEepU30BaTh (OMUCHIBaTh) OOIME XUMHUYECKHE CBOWCTBA BEILECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPKAAsi OMMMCAHUE MPUMEPAMHU MOJIEKYJIIPHBIX
YPaBHEHUI COOTBETCTBYIOIIMX XUMHUECKUX PEAKIIMI C OTIOPOIl HA CXEMBI;

® [I[POrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTM OT HMX COCTaBa H
CTPOEHHUS; BO3MOXKHOCTA TMPOTECKAHUS XUMHUUYECKHUX TMPEBpAlICHUN B
Pa3IMYHBIX YCIOBUSX MOCIIE MPEBAPUTEIHHOTO 00CYKICHHUS C ITEJaroroM;

® BBIYHCIISITh OTHOCUTEIIBHYIO0 MOJICKYJISIPHYIO U MOJISIPHYIO MAacChl BEILIECTB;
MacCOBYIO JIOJII0 XHMHYECKOr0 JJIEeMEHTa Mo (opMyJie COCIUHECHUS;
MacCOBYIO JIOJIKO BEIECTBA B pACTBOPE; MPOBOAUTH PACUETHI IO YPABHEHUIO
XUMHYECKOU PEAKIIUU C OIIOPOM Ha allTOPUTM;

® [I[PUMEHATh OCHOBHBIE OMNEPALMN MBICIUTEIBHON AEATEIIBHOCTH — AHAIU3 U
CUHTE3, CpaBHEHHE, 0000IIeHre, cucTeMarusanus, Kiaccupukaims,
BBISIBJICHUE TPUYUHHO-CIEACTBEHHBIX CBSI3€M — JJIsI U3y4YEHUS CBOMCTB
BEIIECTB M XUMHYECKHX PEaKUUW; €CTECTBEHHO-HAYYHbIE METOJbI
MO3HAHUS — HaOJI0/IeHUE, U3MEpEHHUE, MOJICTIUPOBAHUE,
AKCIIEPUMEHT (peanbHblil U MblCIeHHbIL) TI0]] PYKOBOACTBOM I€/1arora;

e CjieIOBaTh MpaBUjaM MOJIb30BAHUSI XUMUYECKON MOCYI0M U JIaDOpaTOPHBIM
o0opy/noBaHUEM, a TakXKe IMpaBWwiIaM OOpaIlleHHs C BeElIeCTBaMU B
COOTBETCTBUM C HHCTPYKIUSMH TI0 BBITIOJHEHUIO J1a0OpPaTOPHBIX
XUMHUYECKUX OMBITOB M0 MOJYYEHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(BomopoAa M KHUCIOpPOJA), MPUTOTOBJIEHUIO PACTBOPOB C OMNPEIEIEHHON
MAacCOBOM JOJIEHl PACTBOPEHHOIO BEILIECTBA; INIAHUPOBATH U IPOBOJIUTH
XUMUYECKUE DKCIIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHUCIIOT C TTOMOIIbI0 HMHAUKATOPOB (JIaKMyC, (heHON(PTAICHH, METUIIOPAHK



U JIp.), TOATBEPKIAIOIINX KAU€CTBEHHBIN COCTAB HEOPTAHUYECKUX BEIIECTB
(KauecTBEHHBIE pEeaKI[M1 Ha HOHBI) I10J] PyKOBOACTBOM M€1arora.

9 KUIACC

® PACKPBIBATh CMBICI OCHOBHBIX XUMUYECKUX MTOHATUI: XUMUYECKUHN JIEMEHT,
aToM, MOJIEKYJla, MOH, KaTUOH, aHHWOH, NPOCTOE BEUIECTBO, CIIOKHOE
BEILIECTBO, BAJEHTHOCTb, AJEKTPOOTPULIATENBHOCTh, CTENEHb OKUCIEHUS,
XMUMHUYECKas PEaKIUsi, XUMUYECKas CBS3b, Meniogol ¢ghghexm peaxyuu,
MONb, MOJISIPHBIA OO0BEM, pacTBOP; BJIEKTPOJUTHI, HEIJIEKTPOJIUTHI,
ANEKTPOJIUTHYECKAs  JUCCOLIMAIMS,  pEaKIUd  HOHHOro  oOMeHa,
KaTanu3arop, XumMuieckoe pasHosecue, oobpamumvle U HeoOpamumvle
peaxkyuu, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIUU, OKHUCIUTEIb,
BOCCTAHOBUTEJb,  OKHCJIEHHE W  BOCCTAHOBIICHUE,  AJUIOTPOIINS,
aM(pOTEPHOCTb, XUMHUYECKas CBSI3b (xoBaseHTHAas, MOHHaA,
MeTajuIhuecKas), KpUCTaUIMuecKas  pemeTKa, Koppos3us  Memalios,
CNiaevl; CKOPOCMb XUMUYECKOU peakyuu, TPENEIbHO JOIMyCTUMas
konneHTpanus (I[1/1K) Bemectna;

® JULTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATHH (CM. 1. 1)
MPUMEHSThH 3TU MOHSATHUSI IPU ONMKUCAHUM BEILIECTB U UX MPEBPAIICHUI;

® JICII0JIB30BaTh 3HAKU U CUMBOJIBI JIs1 (PUKCAIIMU PE3YyJIbTAaTOB HAOIIOECHUH,
cocTaByieHHs (DOPMYJ BEILIECTB M YPABHEHUM XUMUYECKUX PEAKITUH, 3aIHCH
JAHHBIX YCIOBUHM 3amad. Vcmonp3oBarh 0003HAUEHHWS, WMEIONTUECS B
[lepuoauueckoit cucteMe u TabIUIe PACTBOPUMOCTH KUCIIOT, OCHOBAHUH U
COJIEW B BOJE JJIs BBINIOJIHEHUS 3a/IaHUN;

® OMPE/ICNIATh BAJIGHTHOCTh U CTENIEHb OKUCJIEHUS XUMUYECKHX DJIEMEHTOB B
COCIMHEHUAX PA3IMYHOTO COCTaBa; IPUHAJIEKHOCTH BEUIECTB K
ONPENENIEHHOMY KJIACCy COEIMHEHHH C OMOPOM Ha OIPEAEIIEHHS, B TOM
YHClIe CTPYKTypUpPOBAaHHBIC; BHUIbl XUMHUYECKON CBSA3M (KOBaJEHTHas,
MOHHAasl, METAJUIMYECKasi) B HEOPTaHUYECKUX COCUHEHHUSIX; 3aps]l UOHA 10
XUMHUUYECKON (Gopmylie; XapakTep cpelbl B BOAHBIX PacTBOpax KHUCIOT U
LIET0YEH, MUn KPUCMALIUYeCKOU peuémKy KOHKPEmHo20 eeuecmaed,

epackpbiBaTh cMmbIci [lepuonnueckoro 3akona J[.MI. MenneneeBa u
JIEMOHCTPUPOBATH €ro ITIOHUMAHUE: ONUCHIBANb u
xapaxmepuzosams Tadnuunyto  ¢opmy  Ilepuoguueckoil  cucTeMbl
XUMHUYECKUX 3JIEMEHTOB: Pa3jM4aTh MOHSATHUS «rjaBHas moarpymma (A-
rpynmna)»y u «mnobounas mnonarpynmna (b-rpymnma)», manbie u OoJblne
NEPUOJIbl; COOMHOCUMb 0003HAUCHHUS, KOTOPBIE UMEIOTCS B
NEePUOINYECKON TabyMIle, C YUCIOBBIMU XapaKTEPUCTHUKAMHU CTPOCHUS
aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB W 3apsija sijapa, o0Iee 4ucio



AJIEKTPOHOB u pacnpenencHue 170 1o AIIEKTPOHHBIM
CJIOSIM); 00bsCHAMb OOIIME 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWMCTB
XUMHUYECKUX DJIEMEHTOB U UX COCIMHCHHUM B TIPeIesiaX MaJbIX TICPUOOB U
TJIaBHBIX MOJCPYII C Y4ETOM CTPOEHUS UX AaTOMOB;

e KJTaCCU(UIIUPOBATh XUMUUYECKHAE DJIEMEHTHI; HEOPTraHWYECKHE BEIIECTBA;
XUMHUYECKHE peaknuu (10 YHCIy W COCTaBy YYacCTBYIOIIUX B PEAKITUH
BEIIECTB, MO TEMJIOBOMY 3(P(EKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHMS
XUMHUYECKUX IJIEMEHTOB) C OMOPON HA CXEMBI;

® XapakTepu30BaTh (OMHUCHIBATH) OOIIME W CHeUU(PUYECKUE XUMHUYECKUE
CBOMCTBAa BEIECTB pA3JIMYHBIX KJIACCOB, TOJITBEpXAasi OIHMCAHHE
npuMeEpPaMu MOJICKYJIIPHBIX W HMOHHBIX YPAaBHEHHI COOTBETCTBYIOIINX
XMMHUYECKUX PEAKIUNA C OTIOPOM HA CXEMBI;

® COCTaBJIATh YPaBHEHUS AJIEKTPOIUTHUECKOMN TMCCOIUALIUN KUCIIOT, IIeI0YeH
U COJICH; TIOJIHBIE M COKpAIIEHHBIC YpaBHEHUSI PEAKIIMi HOHHOTO OOMEHa;
YpaBHEHUS PEaKIHi, TOITBEPKIAAOIINX CYIIECTBOBAHUE TE€HETUYECKOMN
CBSI3M MKy BEIECTBAMHU PA3IIMIHBIX KIJIACCOB;

®PACKPBIBATh  CYIIHOCTh  OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIUI
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OaslaHCa ATUX PEaKIIHiA;

® [IPOTHO3UPOBATh CBOWCTBA BEHISCTB B 3aBUCHUMOCTH OT HMX CTPOCHWS;
BO3MOXXHOCTH  MPOTEKAaHMUS] ~ XMMHUYECKHX  MpEBpallleHH  1ocie
MIPEABAPUTEILHOTO OOCYXKACHHUS C MEIaroroMm;

® BBIUHCIIATh OTHOCUTEIBHYIO MOJICKYJSIPHYIO U MOJISIPHYIO MacChl BEIICCTB;
MacCOBYIO [IOJII0 XMUMHYECKOTO 3jeMeHTa 1o ¢GopMyse COEIWHEHUS,
MacCCOBYIO JIOJTIO BEIIECTBA B pACTBOPE; MPOBOIUTH PACUETHI IO YPABHEHHIO
XUMHYECKOHN PEAKLIMM C OIIOPOU Ha AJITOPUTM;

e CJIe/IOBATh MPABWJIAM IOJIb30BAHUS XUMHUECKOU MOCYI0N U 1ab0paTOpHBIM
o0opyJIoBaHMEM, a Tak)Ke mpaBuiaM oOOpalleHus C BEIIECTBAMH B
COOTBETCTBHUM C WHCTPYKIHMSIMH TIO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OMBITOB 110 TIOJYYCHHUIO U COOMPaHUIO Ta3000pa3HbIX BEIICCTB
(aMMUaKa M yTJIEKUCIIOTO Ta3a);

® [IPOBOJIUTH PEAKIIUH, TMOATBEPXKIAIONINE KAYSCTBEHHBIM COCTAB Pa3IMIHBIX
BEIIIECTB: PACIO3HABATh OMBITHBIM NYTEM XJIOpHI- OpOMHI-, HOAMI-,
kapOoHat-, (Qocdar-, cummkar-, cyiabdar-, THAPOKCUI-UOHBI, KATHOHBI
aMMOHHSI Y HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOUIME B BOJHBIX
pacTBOpax HEOPTAaHUYECKUX BEIICCTB;

® IPUMCHSTH OCHOBHBIC OTICPAIIMHM MBICITUTEIBHON NEATEIHPHOCTH — aHAIHM3 U
CHUHTE3, CpaBHEHHE, 0000IIeHNEe, CHCTEMAaTH3aIINIO, BBISBICHUE PUUYUHHO-
CJICICTBCHHBIX CBSI3€U — I U3YYCHHSI CBOWCTB BEIIECTB M XUMHUUYCCKUX



peakiuii; eCcTeCTBEHHO-HAayYHbI€ METOJAbl IO3HAHUS — HaOI0/IEHHE,
U3MEPEHUE, MOJICIINPOBAHUE, SKCIIEPUMEHT (peaibHbI U MBICICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KVIACC
KoandecTBo yacoB
Ne HanmeHnoBanue pa3ienoB u DJIeKTpOHHbIe (LM (ppoBbIE)
KouTpoabHbie IIpakTHyeckne
n/n TeM MPOrpaMMBblI Bcero o0pa3oBaTesibHbIE pecypchl
padoTsI padoThbI
Pa3zpnea 1. IlepBoHayaibHble XUMHYECKHE TIOHATHS
Xumus — BakHas o01acThb
€CTECTBO3HAHUS U
1.1 . 5 2 https://m.edso0.ru/YNVIX660G
MPAKTUYECKOU NeATETbHOCTH
yeJI0BeKa
BemecTBa 1 XUMHUUECKHE
1.2 HI 15 1 https://m.edsoo.ru/ONNXR1VFOQ
peakimu
Hroro no pazaeny 20
Pa3zgen 2. BaxHeiilme npeacTaBuTe/ M HEOPraHMYeCKNX BelleCcTB
Bosnyx. Kucmopon. Ioustue
2.1 ny PO 6 1 https://m.edsoo.ru/DSBORTY30
00 okcumax
Bonopoa. Ionstue o
2.2 8 1 https://m.edsoo.ru/5D61JZ6PS
KHCJIOTaX U COJIAX
Boga. PactBopsl. Ilousitue
2.3 A p 5 1 1 https://m.edsoo.ru/M1315KJBM
00 OCHOBaHMAX
OCHOBHEIE KJIACCHI
2.4 HEOPraHUYECKUX 11 1 1 https://m.edso00.ru/0TSASMOWT
COeIUHEHUU



https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT

Hroro no pazaeny 30

Pa3znen 3. Ilepuoauuecknii 3axkoH u [lepuoguyeckasi cucrema xumunueckux aeMeHToB /I. U. MenaeseeBa. CTpoeHue aToMoB.
Xumuueckas cBsizb. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIUU

[Tepuonuueckuii 3aKOH U
Ilepnonnueckas cucrema
3.1 XUMHUYECKUX dJIeMEeHTOB /JI. 7 https://m.edsoo.ru/TCBIBVWFZ
N. Mengeneesa. Ctpoenue

aToMa

XUMHYECKAs CBA3b.

e} -
3.2 KHCTHTETIBHO 8 1 https://m.edsoo.ru/F6AOASDPF
BOCCTaHOBUTEJIbHBIE
peakuuu
Hroro no pazneny 15 https://m.edsoo.ru/LRYWBJPES
PesepBHoE Bpems 3 https://m.edsoo.ru/KQBD02J69

OBIIEE KOJIMYECTBO YACOB

I10 ITPOIT'PAMME 08 4 3



https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69

9 KIIACC

Koaun4yecTBo 4acos

Ne HanmeHoBaHMe pa3/ie/ioB U TeM DJIeKTpOHHbIe (LM (pPOBbIE)
Kounrtpoabnbie | IIpakTunuyeckue
n/n NporpamMMmsl Bcero o0pa3oBaTesIbHbIE PeCypChl
padoTsI padoTsbl
Pasnean 1. BemecTBo U XuMH4YecKHe peakiuu
[ToBTOpEHME U yriTyOIeHNE 3HAHUN
1.1 P Yy 5 1 https://m eds00.r/EQETUT35Z
OCHOBHBIX pa3fIesioB Kypca 8§ Kiacca
OcHOBHBIE 3aKOHOMEPHOCTH
1.2 P 4 https://m.edsoo.ru/AFN4LWG7U
XUMUYECKHX PEaKIHii
DNEKTPOIUTUYECKAS UCCOLIUAITHS.
1.3 P A Han 8 1 1 https://m.edsoo.ru/KODURS0VV
XUMHUYECKHe peaklluy B pacTBOpax
Hroro no pasneny 17
Pa3znen 2. HemeTa/nibl 1 X COeIMHEHHUS
OO01as xapaKTepUCTHKa XUMUYECKUX
2.1 B P P 4 1 https://m.edsoo.ru/ZTN1F7001
anemeHToB VIIA-rpynmnsl. ["anorenst
OO01mas xapaKTepuCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 https://m.edsoo.ru/P3DHMFB09
COEIUHEHUS
OO6mras XxapaKTepUCTUKa XUMHUIECKUX
2.3 aneMeHToB VA-rpymisl. A3oT, pochop u 7 1 https://m.eds00.ru/VOXDOUX2S
UX COCTUHEHUS
OO6m1ast XxapaKTepUCTUKa XUMHUECKUX
24 anemeHToB [VA-rpynnsl. Yraeposa u 8 1 2 https://m.edsoo.ru/JPJ200VIX
KPEMHUH U UX COeIMHEHUS
Hroro no pazueny 25



https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/JPJ2OOVJX

Pa3gen 3. Metaiibl M HX COeTMHEHUS

3.1 OO01mue CBOMCTBA METAJIOB 4 https:/m.edsoo.ru/GHV2L6NJ8
32 Bakueiinme MeTamisl U UX COSIUHEHUS 16 https://m.edsoo.ru/EFKQW9HZI
Hroro no paszneny 20
Pa3znen 4. Xumus n okpy:xaiomas cpeaa
BemecTBa 1 Matepualibl B )KU3HU
4.1 3 https://m.edsoo.ru/TENBWEF7Y
YeJIOBEKa
Hroro no pazneny 3
Pe3epBHOE Bpems 3 https://m.edsoo.ru/FYSRY75R9
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

8 KUIIACC

Ne i/

Tema ypoka

Koaun4yecTBO 4acoB

KoHTpoabHbI
e padoThbI
IIpakTnyeckn
e padoThl

Bcero

Jlata
U3ydeHus

JeKTPOHHBbIE U(POBHIE
o0pa3oBaTe/bHbIE pecypChl

ITepBuunslii nacTpyKTax 1o Th. Ilpenmer
XuMuU. PoJIb XUMUU B )KU3HU YEIIOBEKA.
Tena u BemecTa

https://m.edsoo.ru/L62DS2CZR

[TonsTHE O METO/IAX MMO3HAHUS B XUMUH.
JLLO.Nel. U3yuenue u onrcanue
(bu3MYecKUx CBOKWCTB 00pa3ioB
HEOPTaHUYECKUX COCTUHECHUH.

https://m.edso0.1u/9ZJAEW050

ITpakTnyeckas padora Ne 1 «IIpaBuna
paboTHI B 1aOOpaTOPUN U IPUEMBI
oOpartieHus ¢ 1abopaTopHbIM
obopynoBanuem». Macrpykrax o Th.

https://m.edsoo.ru/LSEW4353D

Yucrele BentecTBa U cMec. CriocoOnl
paszaeneHus cMecen

JILO.Ne2. Nzydenue crioco0oB pazaeneHus
cMecei

(C MOMOIITBI0 MarHuTa)

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

[IpakTuyeckas padora Ne 2 «Pa3nenenue
cMmecell (Ha mpuMepe OYMCTKHU OBAapEHHOM
comm)». Mactpykrax o Th.

https://m.edsoo.ru/K3LS5SMCRY



https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY

@u3HYeCKUe U XUMUUYECKHUE SBIICHUS.
XuMuyeckue peakuu u e€ npusHaku. JI.O.

6 https://m.edsoo0.1u/YZM8S6ATH
Ne3. Habmonenue Gpuznueckux u
XUMHYECKNX SABJICHUN

7 ATOMBI 1 MOJIEKYJIbl. ATOMHO- https://m.edsoo.ru/BLS04WTBS
MOJIEKYJIIPHOE YUEHUE https://m.edsoo.ru/IMOBJ3QZ5
XHUMHUYECKHE AIEMEHThI. 3HAKHU (CHUMBOJIBI)

8 XUMHYECKHX dJIeMeHTOB. OTHOCHTEIILHAS https://m.edsoo.ru/AH3D4DNAX
aTOMHas Macca.
[IpocTeie u cinoxubie BeniectBa JI.O. N4,
Onucanue GU3HYECKUX CBOICTB 00pa3LoB

9 ¢ pastt https://m.edsoo.ru/DXJBSTJ95
HEOPraHMYECKUX BEIIECTB - METAJIOB U
HEMETAJIJIOB
3aK0H IOCTOSHCTBA COCTAaBa BEIECTB.

10 B https://m.edsoo.ru/IMC496F X6
OTHOCHUTENIbHAST MOJIEKYJISIpHAsT Macca
Xumnueckas popmyia. JI.O. Ne5. Cozzanne

11 B bopmy a https://m.edsoo.ru/PIZPCIMDX
MOJIeJIei MOJIEKYJ (IIapOCTEPIKHEBHIX )
MaccoBas 011 XHMAYECKOT0 DJIEMEHTA B

12 https://m.edsoo.ru/GHV58QMVE
COEIUHEHUN
BaneHTHOCTE AaTOMOB XUMHUYECKUX

13 https://m.edsoo.ru/N6DVNIK Q5
DJIEMEHTOB
BaneHTHOCTE AaTOMOB XUMHUYECKUX

14 https://m.edso00.ru/N6DVNIK Q5
AJIEMEHTOB (TPAKTHKYM)
3aK0H COXpaHEHHUS MACCHI BEILIECTB.

15 p t https://m.edsoo.ru/M8DS4IHVM
XUMHUYECKUE YPABHCHHS
Knaccudukanus XuMHYeCKUX peaKIIuii

16 (coenuHeHMs, pa3I0KEeHHs, 3aMeIlICHUS, https://m.edsoo.ru/L4807LAGB

obmena) [Ipu3Haku U yCIIOBHSI POTEKAHUS



https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/IMC496FX6
https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/L48O7LAGB

xumuueckux peaxuil. JI.O. Neb.
HaOmronenne u onmucanue Mpru3HAKOB
NPOTEKAHHU XUMUUECKUX PEaKIUi pa3HbIX
THUTIOB

17

KomngectBo BemecTBa. MoJb. MOJ'IHpHaSI
Macca

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

18

Boruncnenus KonudecTBa, MacChl BELIECTBA
M0 YPaBHEHUSIM XUMUYECKUX PeaKuil

https://m.edsoo.ru/LUY9U3EQE

19

M. B. JIOMOHOCOB — y4Y€HBIN-
sHmukIonenuct. O0o0IeHne n
cucTeMaTH3aIusI 3HAHWI

https://m.edsoo.ru/PIWARH3AB

20

Konrponsnas padora Nel o teme
«BemecTBa 1 XUMUYECKHE PEaAKLIUID)

https://m.edsoo.ru/ON62SNERU

21

Bo3ayx — cMmech ra3zoB. CoctaB Bo3ayxa.
Kucnopon — snemeHT u mpoctoe
BeniecTBo. O30H

https://m.eds00.ru/XONONRNI1P

22

dusnueckue 1 XUMUYECKHE CBOMCTBA
KHCJIOpo/ia (PeaKIuy OKUCIICHUS, TOPEHUE).
ITonsarue 00 okcumax. JI.O. Ne7.
O3HakomiieHHE ¢ 00pa3liaMu OKCHJIOB U
OITMCaHNE UX CBOMCTB.

https://m.edsoo.ru/FBS1JRKMB

23

Crioco0sl MosTy4eHus: KUCI0po/ia B
1a00paTOPUH U MPOMBIIIIICHHOCTH.
IIpumeHeHue kucnopoaa

https://m.edsoo.ru/VJWB6A2RD

24

[Tpaktudeckas pabora Ne 3 o Teme
«[lony4enue u cobupanue KUCIoposa,
U3y4YCHUE €TO CBOMCTBY

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



https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/0N62SNERU
https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/5516UHX3R

TemnoBoii 3¢ (HeKT XUMUIECKON PEeaKIIHH,

25 MOHATUE O TEPMOXUMHUYECKOM YPAaBHEHUU, https://m.edsoo.ru/PNMKJZHKX
9K30- U SHJOTEPMHUYECKUX PEAKLIMIX
TornuBo (HeTh, yroib U METaH).

26 3arpsi3HeHHe BO3/1yXa, CII0COObI €ro https://m.edsoo.ru/USNYSUUW2
MPEAOTBPALLECHHUS
Bonopon — sneMeHT 1 mpocToe BEIIECTBO.

27 HOPOX P B https://m.edsoo.ru/WD392ACWB
Haxoxnenue B mpupoe
Du3NYECKUE U XUMUYECKUE CBOMCTBA

28 https://m.edso0.ru/0SZ28459R
Bogopoaa. [Ipumenenue Bogopoaa

29 [ToHsATHE O KHCIIOTAX U COJISIX https://m.edsoo.rt/TMWNIVC43
Crioco6sI Tosry4eHust BOAOpPO/Ia B

30 naboparopun. JI.O. Ne8. BzaumoneiictBue https://m.edsoo.ru/CO9TO9UCIP
KHUCJIOT C METaJJIAMH.
[IpakTnueckas padora Ne 4 o Teme

31 «ITony4yenne u cobupanue BoAopoa, https://m.edsoo.ru/SS3IWAX33K
M3YUYEHUE €ro CBOMCTB»

32 Monsipubiit 00bEM ra3oB. 3akoH ABOTaapo https://m.edsoo.ru/M3KSO1QDQ
Brruncaenus 00n€Ma, KOJIHYECTBA

33 BEILIECTBA rasa 1o ero U3BECTHOMY https://m.eds00.ru/MXGOY304M
KOJIMYECTBY BEIIECTBA WIH 00BEMY
Brruucnenust 00b€MOB ra3oB 110 YpaBHEHUIO

34 peakiuy Ha OCHOBE 3aKOHA 0OBEMHBIX https://m.eds00.ru/9TQ8AXABY
OTHOILIEHUH T'a30B

35 OU3NYECKUE U XUMUYECKHE CBOMCTBA BOJIBI https://m.edsoo.ru/7AOGFZK4R
CoctaB ocHoBanwuil. [lonstue 06

36 https://m.edsoo.ru/IXB2W6IVL

WHIUKATOpax



https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/0SZ28459R
https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/IXB2W6IVL

37

Bopna xak pactBoputens. HacblleHHbIE U
HEHACBIIEHHBIE PacTBOPHI. MaccoBas 104

BemiecTBa B pactBope. JI.O. Ne9.

HccnenoBanue oco0eHHOCTENH pacTBOPEHUS
BELIECTB C Pa3IMYHON PaCTBOPHUMOCTBIO

https://m.edsoo.ru/MKHXPOFH4

38

[TpakTrueckas padora Ne 5 mo reme
«ITpuroroBiieHHE PaCTBOPOB C
OnpeAeIEHHON MacCOBOM 10TEN
pacTBOPEHHOTO BEIIECTBA»

https://m.edsoo.ru/ WXUKPAUOA

39

KonTponbHas padora Ne2 no Teme
«Kucnopoa. Bonopoa. Boga»

https://m.edsoo.ru/IM7935DRY

40

Oxkcunpl: cocTaB, KiIaccupuKaius,
HOMEHKJIaTypa

https://m.edsoo.ru/STFSJINAY

41

[Tonydyenue n XuMHU4YECKHE CBOMCTBA
KHCIIOTHBIX, OCHOBHBIX M aM(DOTEPHBIX
OKCHJIOB

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

42

OcHOBaHHS: COCTaB, KIacCU(DHUKAIIHS,
HOMEHKJIATypa

https://m.edsoo.ru/5SU397HUSC

43

[Tonydyenue n XuMHU4YECKHE CBOMCTBA
ocHoBanwuil. JI.O. Nel0. Onpenenenue
PacTBOPOB IIETIOUEH C TTOMOILBIO
naaukatopoB JI.O. Nel 1. [Tonyuenue
HEPaCcTBOPUMBIX OCHOBAHUI

https://m.edsoo.ru/GD9A28ROE

44

Kucnotsr: cocras, knaccudukaus,
HoMmeHkatypa. [Tonydenne KucioT

https://m.edsoo.ru/Q6U4WEBK7

45

Xumnueckue cBoricta Kuciaot. JI.O. Nel2.

Onpenenennie pacTBOPOB KUCIIOT €
MoMouIpl0 HHAMKaTOpoB. JI.O. Nel3.

https://m.edsoo.ru/Z2GCRN45W



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

N3yueHne B3auUMOAECHCTBUS KUCIIOT C

MeTajulaMu, peakiuil Heitpanuzamuu. J1.O.

Nel4. B3aumojieiicTBue pacTBOpa CEPHOM
KHCIOTHI ¢ okcugoM mMeau(Il)

46

Conu (cpenHue): HOMEHKIATypa, CIOCOObI
MOy YCHUSI.

https://m.edsoo.ru/JSNUIM9TJ

47

Xumnueckue cBoiicta coyeil. JI.O. Nel5.
BriTecHeHHne 01HOTO MeTaIa APYTUM U3
pacTBopa CoJu.

48

[TpakTnueckas padota Ne 6. Permenue
AKCIIEPUMEHTAJIBHBIX 3aa4 10 TeEME
«OCHOBHBIE KJIACCHI HEOPTAHUUECKHUX
COEIMHEHUIN»

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

49

['eneTnueckas cBA3b MEKIy KiIacCaMu
HEOPraHUYECKUX COCAUHEHHI

https://m.edsoo.ru/YDS6ZRE31

50

O0001IeHNe U cCUCTEMAaTU3AIM 3HAHUI

https://m.edsoo.ru/STBUOEEYN

51

Konrtponsnas padora Ne3 o reme
"OCHOBHBIE KJIACChl HEOPTaHUYECKUX
coeqrHeHuin"

https://m.edsoo.ru/AFA7IDULD

52

[lepBbIie MOMBITKH KJIaCCH(PHUKAIINN
XHUMHYECKHX 3JIeMeHTOB. [1oHsATHE O
rpynmnax cxofaHsix 3gemMeHToB. JI.O. Nel6.
O3zHakomIIeHHE C 00pa3laMi METaJIOB U
HEMETaJJIOB.

https://m.edsoo.ru/COV3CC214

53

Ilepnonnueckuii 3axoH u [leprnoandeckas
cHCTeMa XUMHUYeCKuX 3aemMeHToB /. H.
Menneneera

https://m.edsoo.ru/X9F1INR3US8

54

Ilepuonsl, rpynmel, MOATPYIIILI

https://m.edsoo.ru/NOMWWIJRXN



https://m.edsoo.ru/JSNUIM9TJ
https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/YDS6ZRE31
https://m.edsoo.ru/S7BUOEEYN
https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/NQMWWJRXN

Crtpoenue atomoB. COCTaB aTOMHBIX SIJIED.

55 https://m.edsoo.ru/IMUDOMRSH
M3oTomnsbl
CrtpoeHue 3IIeKTPOHHBIX 000I0YEK aTOMOB

56 aneMeHToB llepuoguueckoit cucremst . M. https://m.edsoo.ru/T9SYNVEB2
MenneneeBa
XapaKkTepuCcTUKa XMMUYECKOTO JIEMEHTA

57 1o ero noJyioxeHuto B [lepuoauueckoi https://m.edsoo.ru/YIP04OMDX
cucteme 1. 1. Menaeneena
3nauenue [leproauyeckoro 3akoHa st

a3BUTHUS HAyKH U npakTuku. /1. .

58 p y . p . A https://m.edsoo.ru/SZDSXEQOP
MenneneeB — y4€HbIU, IIEIaror u
rpakJIaHUH
Peseprubiil ypok. O6001eHuE 1

59 cucTeMaTtu3arus 3HaHui / Becepoccuiickas https://m.edsoo.ru/ZCQTRPOSY
npoBepoyHas paboTa
KonTponbnas pabora Ne4 o Teme

60 «CtpoenHne aroma. XUMUYECKas CBA3bY / https://m.edsoo.ru/FTIZF99OWF
Bcepoccuiickas mpoBepouHas padboTa
ODNEeKTPOOTPULIATEIILHOCTE AaTOMOB

61 POOTPHLL https://m.edsoo.ru/HZA110EDS
XUMHYECKHX DIIEMEHTOB

62 KoBaneHnrtHas nojsgpHas u HENOJsApHas https://m.edsoo.ru/EOL3MT2AE
XUMHYECCKasl CBA3b https://m.edsoo.ru/9Y VR3FUXI

63 HoHnnas xumMuueckas CBsI3b https://m.edsoo.ru/3SY1RJKVI

64 CreneHn OKUCIEHUS https://m.edsoo.ru/RA6CVXM66
OKHCINTEIBHO-BOCCTAHOBUTEILHBIE

65 https://m.eds00.1u/ZXNCA7DOZ
peakiumn

66 OKHCIIMTEIN B BOCCTAHOBHUTEIN https://m.edsoo.ru/QPS46Z5PU



https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/T95YNV8B2
https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/ZCQTRP08Y
https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/RA6CVXM66
https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/QPS46Z5PU

PesepBHelit ypok. O000ICHHE 1

67 CHUCTEMaTHU3alMs 3HAHUH 10 TEME 1 https://m.edsoo.ru/4RH7M35NF
«CTtpoeHne aToMa. XUMHUYECKas CBSA3b)
P i . 06006
68 C3CPBHLI YPOK ° Euem&e 1 1 https://m.edsoo.ru/7DNRBZ948
cUCTeEMAaTH3aIUs 3HAHUN
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/7DNRBZ948

9 KIIACC

Ne

/o

Tema ypoka

Koan4yecTBo 4acoB

Bcero

KonTpoJbHblie
padoThbI

IIpakTHyeckue
padoTsI

JlaTa
H3y4eHus

DJIeKTpOHHbIe HU(pPOBBIE
o0pa3oBaTe/ibHbIE pecypcChl

[Iepnoanueckuii 3aK0H.
[lepuonnueckas cucrema
XUMHYECKHX d1eMeHToB /I, U.
Meupeneena

https://m.edsoo.ru/ECRKA90AY

3aKOHOMEPHOCTH B U3MEHEHUHU
CBOMCTB XMMHUYECKUX
3JIEMEHTOB TIEPBBIX TPEX
MIEPUOJ0B

https://m.edsoo.ru/GNJPEROFB

Knaccudukanms u
HOMEHKJIATypa
HEOPTaHWYECKHUX BEIICCTB

https://m.edsoo.ru/WTO1WRA2Q

Buner xumudeckoit cBSI3U 1
TUIBI KPUCTATUTMYECKUX
pemeToK

https://m.edsoo.ru/UI4Y5CFRV

Kontponbshas pa6ora Nel mo
teMe «IloBTOpeHue n
yriay0JieHue 3HaHUH OCHOBHBIX
pa3zeioB Kypca 8 Kiacca

https://m.edsoo.ru/J4X87ZN212

Knaccudukamnmst XaMU4IecKux
peakuuii Mo pa3IMuHbIM
NpU3HAKaM

https://m.edsoo.ru/X8XAE7E2]

ITonsiTe 0 cKOpOCTH
XUMHUYECKON PEaKIH.

https://m.eds00.ru/6 VLXCYY 7N



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

IIoHsTHE O TOMOT€HHBIX U
TCTCPOICHHBIX pCaKIUAX

IToHsATHE O XUMHYECKOM
paBHOBecuH. PaKTOPBHI,
BJIUSIIOIIIUE HA CKOPOCTh
XUMHYECKOW PEaKIUU U
MOJIOKEHUE XUMHYECKOTO
paBHOBeECHs

https://m.edsoo.ru/H4FH7NZNM

OKHUCIIUTENILHO-
BOCCTAHOBUTEJIBHBIC PEAKIIIU

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

10

Teopus 3NeKTPOIUTUYECKOI
nuccoranuu. CUIIbHBIE U
ci1a0ble SIEKTPOTUTHI

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

11

HoHnHbIe ypaBHEHHS pEeaKIUil.
JI.O. Nel. M3yuenune npu3HaKkoB
IIPOTEKAHUS PEAKIUII HOHHOTO
o0OMeHa B pacTBoOpax
JJIEKTPOJIUTOB.

https://m.edsoo.ru/VN2SBINI1R

12

XHUMHYECKHE CBOMCTBA KHCIIOT,
OCHOBaHHMI U COJICH B CBETE
npeAcTaBiIeHUu 00
ANEKTPOIUTUYECKOMN
JIFCCOLMAIIH

https://m.edsoo.ru/SHH81YVXI
https://m.edsoo.ru/ETD5QTS4G

13

[TonaTue o runponunse conen

https://m.edsoo0.ru/9JFRAVESW

14

O000111eHHE U cUCTEMATU3ALL
3HAHUH 110 TEME
«DneKkTposuTHUIecKas

https://m.edsoo.ru/FEEIZRMBG



https://m.edsoo.ru/H4FH7NZNM
https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/FEEIZRMBG

aucconuanya. XuMUYECKUe
pEeaKIK B paCTBOPaAX»

15

[IpaxTuyeckas padora Ne 1.
«Pemenune
9KCTIIEPUMEHTAIBHBIX 3371249

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

16

Kontponsnas padora Ne2 o
TeMe «DJIEKTPOIUTHYECKAs]
aucconuanys. XuMHIecKrue
peaKnuy B pacTBOPAX»

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

17

OO6m1as XxapakTepUCTHKA
raJIoreHOB. XUMHUYECKHE
CBOIICTBa Ha MPUMEPE XJIOpa

https://m.edsoo.ru/NNYKYZF12

18

XnopoBoaopoa. Comnsanas
KHUCJIOTa, XUMUYECKUE
CBOIICTBA, MOJYYCHHE,
npuMmeHnenue JI.O. Ne2.
N3ydeHue CBOWCTB CONSTHON
kucsoThl. JI.O. Ne3.
[IpoBeneHne kKaueCTBEHHBIX
peaKuui Ha XJIOPUI-UOHBI

https://m.edsoo.ru/CWVSHCD2M

19

[Tpaktrueckas padota Ne 2 mo
teme «lloyuenne cosstHOM
KHUCJIOTBI, U3YyUEHHE €€
CBOWCTB»

https://m.edsoo.ru/PVEXIYWEG

20

Borunicnenus no ypaBHEHUAM
XUMUYECKUX PEAKLUU, eCIIU
OJIMH U3 PEareHTOB JIaH B
U30bITKE

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



https://m.edsoo.ru/7VXTFHJT4
https://m.edsoo.ru/9RKLZDNUX
https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/4BI5H070F

21

OO0mras xapaKTepuCTHKa
a1eMeHTOB VIA-rpynmsl

https://m.edsoo.ru/VMWKERSEP

22

AnnotponHsle MOAU(pHUKAIUN
cepbl. Haxoxxnenue cepsl u e€
COEIMHEHUN B PUPOJIE.
XUMHUYECKUE CBOMCTBA CEPbI

https://m.edsoo.ru/CX10EU8PO

23

CepoBoi0po, CTPOCHHE,
bU3HYEeCKre U XUMHUYECKHE
CBOMCTBA

https://m.edsoo.ru/ECGX2B40OW

24

Oxcunpl cepol. CepHas
KHCIIOTa, U3HUECKUE U
XUMHUYECKHE CBOIMCTBA,
npuMmeHnenue JI.O. Ne4.
N3yueHne XxuMru4eckux
CBOICTB pa30aBIeHHON CEPHOI
kucstoThl. JI.O. NeS.
IIpoBenenne kaueCTBEHHOM
peakiuu Ha CyiabhaT-uoH U
HaOJI0IeHue IpU3HAaKa ee
MPOTEKaHUs

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

25

XUMUYECKUE PEAKLUU,
JeXalre B OCHOBE
MIPOMBIIIUIEHHOTO CTI0c00a
MIOJIyYEHUSI CEPHOM KUCIOTBHI.
XUMHUYECKOE 3arpsAI3HEHHE
OKpYKarolleu cpeabl
COEIMHEHUSIMHU CEPBI

https://m.edsoo.ru/H7FT3NON4

26

Brluncienue MaccoBoU 10U
BBIXOJ1a IIPOJYKTA pEaKLIMU

https://m.edsoo.ru/HSJE186WN



https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/CX10EU8PO
https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/ULRFLCHH1
https://m.edsoo.ru/H7FT3NON4
https://m.edsoo.ru/HSJE186WN

27

OO0mras xapaKTepuCTHKa
371eMEHTOB VA-rpynisl. A30T,
pacnpocTpaHeHHe B IPUpPOJIE,
du3nUecKre 1 XUMHYECKHUE
CBOMCTBA

https://m.edsoo.ru/ WAHRMB976

28

AmMMuak, ero pusnyeckue u
XUMHYECKHE CBOIMCTBA,
MOJTyYeHUE U PUMEHEHHE

https://m.edsoo.ru/HZAYESF13

29

[Tpaktrueckas padota Ne 3 mo
teMe «Ilomyyenune ammuaka,
W3yYECHHUE E€r0 CBOMCTB)

https://m.edsoo.ru/JORP64I1F]

30

A3oTHast KUCIoTa, €€
¢du3nuecKkrue 1 XUMUYECKHUE
CBOMCTBA

https://m.edsoo.ru/U2DYEDMYE

31

Hcnonp3oBanne HUTPATOB U
coJieif aMMOHHUS B KaueCTBE
MUHEPATBHBIX YI0OPESHHIA.
XUMUYECKOe 3arpsi3HeHue
OKpYKaroIlei Cpeabl
coeanHeHusiMu azora. JI.O.
No6. IIpoBenenue
KauyeCTBEHHOW peaKkIuy Ha NOH
aMMOHMSI U U3y4YEeHHE MMPU3HAKa
ee IpOoTeKaHus

https://m.edsoo.ru/SHBKCIQCB

32

®docdop. Oxcun pochopa (V)
u ¢ochopHas KUCIoTa,
¢du3nUeckre 1 XUMHYECKHE
CBOMCTBA, IIOJIy4YCHUE

https://m.edsoo.ru/GDQJSO3WP



https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/J0RP64IFJ
https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/5HBKCIQCB
https://m.edsoo.ru/GDQJSO3WP

33

Hcnonn3oBanue pochato B
KaueCTBE MUHEPATIbHBIX
ynoOpeHuil. 3arps3HeHHe
IpUPOJIHOH cpeabl hochaTamu.
JL.O. Ne7. IlpoBenenue
KaueCTBECHHOU peakIuu Ha
docdaT-uoH u U3yyeHue
IpHU3HAKa €€ MPOTEKAHUS

https://m.edsoo.ru/UAZ3IHU65V

34

Yraepon, paclipoCTpaHEHHE B
npupoze, Gpuzndeckue u
XUMHUYECKHE CBOMCTBA

https://m.edsoo.ru/DWOM6SUUL

35

Oxcuapl yraepona, ux
(bu3nyeckrue 1 XMMUYECKHUE
CBOMCTBA. DKOJIOTUYECKHE
poOJIEMBI, CBSI3aHHBIE C
okcuaom yraepozaa (IV). JI.O.
Ne8. TTonyuenue, coOupanue,
pacro3HaBaHHE U U3yUYEeHUE
CBOMCTB yTJIEKUCIIOTO ra3a.

https://m.eds00.ru/OXQAPGNCF

36

VYronpHas KUCIOTa U €€ COJIH.
JL.O. Ne9. TlpoBenenue
KAa4eCTBEHHOW peaKIuu Ha
KapOOHAT-MOH U U3yUeHHUE
IIpU3HAKa €€ MPOTEKaHUs.

https://m.edsoo.ru/OHQHDG6IPA

37

[IpaxTuyeckas padota Ne 4 o
teme "[lonmydenue yriaekuciaoro
ra3a. KauecTBeHHas peakius Ha
KapOoHaT-HOH"

https://m.edsoo0.ru/G2HZXQGCS



https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/G2HZXQGC8

38

[TepBoHauanbHBIE MOHATHS 00
OPraHUYEeCKHUX BELIECTBAX KaK
0 COCAMHEHMAX yIJIepoaa

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

39

Kpemnuii u ero coenunenus.
JI.O. Nel0. TlpoBenenue
Ka4eCTBEHHOM peakiny Ha
CUJIMKAT-UOH U U3yUYCHHE
MpU3HAKa €€ MPOTEKAHUS

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

40

[TpakTruueckas padota Ne 5.
Pemienne skcnepruMeHTaIbHBIX
3a7a4 0o TeMe «BakHeinime
HEMETAJIBI U MX COCOUHCHUS

https://m.edsoo.ru/O7E8D0D7Z

41

0O000111eHUE U cCUCTEMATU3ALMSL
3HaHu# 110 TeMe «Baxxuenmme
HEMETAJUIbI U UX COEIUHEHUA»

42

Kontponsnas padora Ne3 no
TeMe «Ba)xHelnme HeMeTaIbl
U UX COCOUHEHUI

https://m.edsoo.ru/S85J9UGH3

43

OO01mas xapakTepuCTHKA
XAMUYECKHX 3JIEMEHTOB —
MeTauioB. Meramndeckas
CBSI3b M METAJINYECKAs
KpUCTaJUIMYECKas PEeIIETKA.
duznyeckue CBOMCTBA
MetauioB. JI.O. Nell.
O3HakomiIeHHE C 00pa3amMu
METAJIJIOB U CIIJIaBOB, UX
(U3UMYECKUMU CBOMCTBAMH.

https://m.edso00.ru/XK1GYPCO1



https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/O7E8D0D7Z
https://m.edsoo.ru/S85J9UGH3
https://m.edsoo.ru/XK1GYPCO1

44

XUMHUYECKUE CBOMCTBA
METaJIOB.
DJIEKTPOXUMHUYECKUHN PsiJT
HaIPSHKEHUN METaJUIOB

https://m.edsoo.ru/Z7YRNPAEW

45

O61ure crnocoObl MoMyUeHuUs
MeTaoB. CIaBsl.
Brruucnenust mo ypaBHeHUSIM
XUMUYECKHUX PEAKLUH, eCIIU
OJIMH U3 PEAreHTOB COJICPKUT
npuMecHu

https://m.eds00.ru/G54GDQI2D

46

ITonsATHE O KOPPO3UU METAILIOB

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

47

[llenounble METAIIITBI

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

48

Oxcupl ¥ TUIPOKCHIBI HATPUS
U KaJus

https://m.edsoo.ru/Q4DX0G3U9

49

[Ilen04yHO3EMENBHBIE METAIUIbI
— xajupIi 1 Maraui. J1.O.
Nel2. TIpoBenenue
KAa4eCTBEHHBIX PEaKLUH Ha
VOHBI MarHus U KajibLys,
ONMCAaHHE NPU3HAKOB MX
IIPOTEKAHUS

https://m.edsoo.ru/REOCDY0K6

50

Baxueiinme coetuHEHUA
KaJIbIHST

https://m.edsoo.ru/CIRO6CMZA

51

0O000111eHHUE U cCUCTEMATU3ALMSL
3HaAHUHI

https://m.eds00.ru/O5SPXGGIBE

52

JKEcTtkoCcTh BOABI U CIIOCOOEI €8
yCTpaHEHUs

https://m.edsoo.ru/ WFMBFTTTP



https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/G54GDQI2D
https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/Q4DX0G3U9
https://m.edsoo.ru/REOCDY0K6
https://m.edsoo.ru/CJR96CMZA
https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/WFMBFTTTP

53

[IpaxTuyeckas padota Ne 6 o
Teme "JKECTKOCTH BOIBI U
METO/IbI €€ yCTpaHeHus "

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

54

AIOMUHUHA

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

55

AmdoTepHbIe CBOIICTBA OKCHIA
u rugpokeua. JI.O. Ne 13.
[IpoBeneHne Ka4eCTBEHHBIX
peaKnuii Ha NOHBI ATIOMUHHUS U
[IMHKA, ONIMCAaHNE TIPU3HAKOB
UX IPOTEKAHUS.

JI.O. Nel4. UccnenoBanue
aM(pOTEPHBIX
CBOMCTBI'HJIPOKCH/IA ATIOMUHHS
Y TUIPOKCH]IA IIMHKA.

https://m.edsoo.ru/NISKIIOJ5

56

Keneso

https://m.edsoo.ru/F20NJR5SR

57

Okcuabl, THIAPOKCUIBI U COTU
xenesa (II) u xenesa (I11). J1.O.
15. IIpoBeneHue KaueCTBEHHBIX
peakuuii Ha noHsI xene3a(ll),
xeneza(lll) u meau(Il),
ONMCaHUE MPU3HAKOB HX
MPOTEKaHUSI.

https://m.edsoo.ru/IRTUBLAMP

58

O00011eHHUE U CUCTEMATU3ALMSL
3HAHUI

https://m.edsoo0.ru/NAON6HGKZ

59

[IpaxTuyeckas pabora Ne 7.
Pemienne skcnepruMeHTaIbHBIX
3aj7a4 1o TeMe «Baxueiimmue
METaJUIbl U UX COSIITMHCHUS

https://m.edso0.ru/ZN7GO0QSMX



https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/NA0N6HGKZ
https://m.edsoo.ru/ZN7G0QSMX

Brluucnenus 1o ypaBHeHUAM
XUMUYECKUX PEAKLUU, €CIIU
OJIVH U3 PEAareHTOB JaH B

60 U30BITKE WU COJAEPIKUT 1 https://m.edsoo.ru/AYD2HESTY
npumecu. Berancienus
MAacCOBOHU JIOJIH BBIXOJa
MPOAYKTa peakiuu
O00011IEHNE U CUCTEMATH3a

61 Hul HHC I CHETEMATHEAIA 1 https://m.eds00.ru/BSTOVTKOP
3HAHUN
KonTtponsnas padora Ne4 mo

62 TeMe «BaxxHelnme MeTauibl U 1 https://m.eds00.ru/703C804GN
UX COECIUHEHUS»
BemectBa aTepual

63 HHECTBA 1 MATCPHATIb B 1 https://m.edsoo.r/OFI32JMTO
[IOBCEHEBHON KU3HU YEIOBEKA
X €CKO€ 3arps3HCHUE

64 HMHACCK . TPASHEHH 1 https://m.edsoo0.ru/9ANGYEYOQI
OKPYKaroIIei cpeibl
Po ele

65 Ib XHMUH B pericHui 1 https://m.edsoo.ru/180203Y28
HKOJIOTHYECKUX MPOOIIeM
Pese i1 ypok. O0001eHEe

66 PBHBIH ypOK IHUHH 1 https://m.edsoo.ru/DT1BAS5U4
M CUCTEMAaTHU3allus 3HAHUI
PesepsuEblii ypok. O0001IIEHNE

67 P yp m\, 1 https://m.edsoo.ru/P52TJZNXV
U CUCTEMAaTHU3alls 3HAHUI
PesepsuEblii ypok. O0001IIEHNE

68 p yp m\, 1 https://m.edsoo0.ru/TMK36TJZG
U CUCTEMAaTH3alMs 3HAHUN

OBHIEE KOJIMYECTBO HACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/AYD2HE5IY
https://m.edsoo.ru/B8T9VTKOP
https://m.edsoo.ru/703C804GN
https://m.edsoo.ru/OFI32JMT0
https://m.edsoo.ru/9ANGYEYQI
https://m.edsoo.ru/18Q203Y28
https://m.edsoo.ru/DT1BAS5U4
https://m.edsoo.ru/P52TJZNXV
https://m.edsoo.ru/TMK36TJZG

MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJILHOM ITPOI'PAMMBbBI

8 KUIACC

MpoBepsieMOro
pe3yJbTarTa

Kon

IIpoBepsiemble nMpeAMeTHbIE Pe3YJIbTATHI 0CBOEHHSA
a/1anTHPOBAHHON MPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus 11
o0yuarommxcs ¢ 3I1P

1

ITo Teme: ((HepBOHa'-IaJIBHBIG XUMHWYCCKUC ITOHATH S

1.1

PacKpbIBaTh CMBICT OCHOBHBIX XUMUYECKUX MOHATHI: aTOM, MOJIEKYJIa,
XUMHUYECKHH 3JIEMEHT, IPOCTOE BELIECTBO, CI0)KHOE BEIIECTBO, CMECH
(oHOpOIHAS M HEOJAHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAS 1
MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIPHAsI Macca,
MaccoBasi 10JI1 XUMHUECKOT0 JIEMEHTa B COEMHEHUH, MOJISIPHBIN 00BEM,
XUMHUYECKas peaklus, KJacCuPUKaus peakimii: peakliuu COeNHEHMS,
peakuuu pas3yioKeHUs, peaKkIK 3aMeIlIeHus, peaKliM1 00OMeHa, 3K30- U
SHIOTEPMHUYECKHE PEAKITNH, TETUIOBOH d(h(PeKT peakuuu, pacTBop,
MaccoBasi 10JIs BEIIECTBA (MPOIIEHTHAS KOHIICHTPAIHs) B pACTBOPE C
OTIOPOH Ha OTpe/IeTICHH I, CXEMbI U KITFOUEBBIE CIIOBA

1.2

HIUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XUMHWYCCKUX MMOHATHI B
MMPUMCHSATDH OTU IOHATHA ITPU OIMMMUCAHUN BCUICCTB U UX HpCBpaH_[eHI/Iﬁ C
HCITI0JIb30BAHHUEM OIIOPHBIX IJNIAHOB U KIIHMIIE

1.3

UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JIJIsl COCTABICHUSI (JOPMYJT BEIIECTB
¥ YpaBHEHUI XUMUYECKUX PEAKIUIl C OMOPOM Ha aIrOPUTM YUEOHBIX
NEeUCTBUH

1.4

PaCKpbIBATb CMBICJI 3aKOHOB COXPAaHCHUA MACChI BEIICCTB, IOCTOAHCTBA
COCTaBa, aTOMHO-MOJICKYJEIPHOI'O YUCHU A, 3aKOHA ABOFaI[pO C ITIOMOIIBIO
neaarora UM € UCIOJb30BaHNEM BU3YaJIbHBIX OIIOP

1.5

OTIpeNIeATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCUHEHUSAX 110
ANrOpUTMY Y4eOHBIX JecTBUI

1.6

KJIacCU(UIIUPOBATh XMMUYECKHE PEAKIINH (IO YHCITY U COCTAaBY
YYacCTBYIOILIMX B pEaKIMH BEUIECTB, 110 TEIIOBOMY 3(deKTy) ¢ onopoii Ha
CXEMBI

1.7

BBIYUCIISATh OTHOCUTEJIBHYIO MOJIEKYJIAPHYIO U MOJISIPHYIO MaccChl
BelIeCTB 1Mo GpopMyJie ¢ UCTIOTIb30BaHuEM [lepronyeckoil cucTeMsl

1.8

BBIUHCIISITH MACCOBYIO JI0JIF0 XUMUYECKOTO 3JIEMEHTa o (popmyrie
COEAMHEHUS IO AITOPUTMY (C HCTIONB30BaHuEM [leprouyeckoi CuCTeMBbI)

1.9

BBIUKCIISITH MACCOBYIO JIOJIO BEIIECTBA B pacTBOpE 1Mo (hopMyiie

1.10

MPUMEHSTh €CTECTBEHHOHAYYHbIE METO/IbI IO3HAHUS — HA0JIO/ICHUE,
U3MEpEeHHUe, MOJICTMPOBAHNE, SKCTIEPUMEHT (peasibHbIM U MBICIIEHHBIN) TIO]
PYKOBOJICTBOM Iearora

ITo Teme: «Baxkuelmmue MPpEACTAaBUTCIIN HCOPTraHUYICCKUX BCIICCTBY




2.1

pacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MTOHITHI: OKCUJ, KUCIIOTA,
OCHOBAHME, COJIb C OMOPON Ha ONPEAETICHUS U CXEMBbI KITacCU(PUKALIIH

2.2

ONpeeNATh NPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY Kiaccy
coeMHeHu# 1o (opMyaM ¢ UCTIONB30BaHUEM TaOIuIbl «Kitacch
HEOPraHMUYECKUX COCTMHEHUID»

2.3

KJIaCCU(HUIUPOBATH HEOPTaHMYECKUE BELIECTBA C ONIOPOIi HAa CXEMY
KJaccuukanuu

2.4

XapaKTepU30BaTh (OMUCKHIBAThH) OOIINE XUMHUECKUE CBOMCTBA BEIIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIAsi OMMCAaHUE PUMEPAMH MOJIEKYJIISIPHBIX
YpaBHEHUN COOTBETCTBYIOIIMX XUMUYECKHUX PEaKLUid ¢ OOPOM Ha IUIaH,
CXEeMY U KpaTKyIO 3alHcCh

2.5

IIPOTHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCUMOCTH OT UX KaUECTBEHHOT O
COCTaBa, BO3MOXKHOCTH IPOTEKAHUs XUMUYECKUX IIPEBPALLCHUN B
Pa3IMYHBIX YCIOBHUSAX MOCIIE MPEABAPUTEIBHOTO 00CYKICHHS C TIEJarorom

2.6

CJIEIOBATH TMPABUIIAM TIOJIB30BaHUS XUMHUECKON TIOCYI0H 1 1aOOpaTOPHBIM
000pyI0BaHKEM, a TAK)KE MpaBUIIaM OOpaIlIeHHUs C BELIECTBaMU B
COOTBETCTBUU C UHCTPYKIMUSIMH I10 BBITOJHEHHUIO Ja00PaTOPHBIX
XUMHUYECKHX OIBITOB MO MOJIYYSHUIO U COOMPAHUIO Ta3000pa3HbIX BELIECTB
(BoOpOZa U KUCIOPOA), IPUTOTOBIEHUIO PAaCTBOPOB C OIpeNeIEHHON
MacCOBOM J0JIEH PACTBOPEHHOIO BEILIECTBA; INIAHUPOBATH U IIPOBOJUTH
XMUMUYECKHE IKCIIEPUMEHTBI IO PACIIO3HABAHUIO PACTBOPOB HIENOYEH 1
KHCJIOT C TIOMOIIIbIO MHIUKATOPOB (JIAKMYC, (peHOoTaNenH, METUIIOPAHXK U
JIpyTHE) TIOJT PYKOBOJICTBOM II€/1arora ¢ 00CyXJIeHHUEM TUTaHa padOThI

2.7

MIPOBOJIUTH PAcCUEThl IO YPABHEHUIO XUMHUECKOM peaKIMu C OIOPOoi Ha
aJTOPUTM YUEOHBIX JCHCTBUI

ITo Teme: «llepuonuyeckuii 3akoH u llepuogudeckas cucreMa XUMHYECKUX
anemeHToB /. 1. Menneneesa. CtpoeHne aToMOB. XUMHUYECKas CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIIBHBIC PEAKLIUID)

3.1

PACKpbIBAaTh CMBICJI OCHOBHBIX XUMHUYECKUX MOHITHH: PO aToma,
AIIEKTPOHHBIN CIIOI aToMa, aTOMHasi OpOUTalb, palyC aToMa, XUMUYeCKast
CBsI3b, TIOJIIPHAS M HETIOJISIPHASI KOBAJICHTHAS CBSI3b,
AIEKTPOOTPHUIIATEILHOCTD, MOHHAS CBSA3b, HOH, KATHOH, aHUOH, CTETICHb
OKHUCJICHUS C ONIOPOM Ha OTPEEICHHS U CXEMY CTPOCHHUS aTOMa

3.2

KJ1accu(UIUPOBATh XUMUYECKUE DJIEMEHTHI C UCTIOJIb30BAaHUEM
[Tepuoanueckoit CUCTEMBI

3.3

OIKCBIBATh U XapaKTepu3oBaTh Tabauunyo popmy [lepuoanyeckoi
CUCTEMbI XMMUYECKHX 3JIEMEHTOB: Pa3IMyaTh IOHATHS «TJIaBHAsI
noarpynna (A-rpynna)» u «nodounas noarpynna (b-rpynmna)y», «mansie» u
«OOJIBIIINE) MEPUOJIBI C OTIOPOH HA TAOIUILY

3.4

packpsiBaTh cMbici [lepuoanueckoro 3akona [[.1. Menneneena:
JIEMOHCTPUPOBATH IOHUMAHHE MTEPUOANIECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKHX AJIEMEHTOB OT HUX M0J0KeHUs B [lepuoanueckoi
CHUCTEME T0CJIe NPEIBAPUTEIBLHOIO aHAIN3a C IeAarorom




3.5

COOTHOCHTH 0003HAYCHMSI, KOTOpbIe MErOTCs B Tabiuie «llepuonnyeckas
cucTeMa XuMuueckux sjaemenToB .M. MenaeneeBa» ¢ YMCIOBBIMHU
XapaKTePUCTUKAMH CTPOSHHUS aTOMOB XUMHUYECKHUX JIEMEHTOB (COCTaB U
3apsn sIpa, 00IIee YUCII0 SISKTPOHOB U PACIIPEACIICHHE UX TI0
AJIEKTPOHHBIM CJIOSIM) TI0 00pa3Ily

3.6

OIpeNieNATh CTENEHb OKUCIICHUS JIEMEHTOB B OMHAPHBIX COEJUHEHHUAX 110
IrOpUTMy y4eOHBIX AEHCTBUN

3.7

OnpeaciiTbL BUI XUMHYECKOM CBA3U (KOBEU'ICHTHa}I )51 I/IOHHaH) B
HEOPTaHNYCCKUX COCANMHECHUAX C UCIIOJIB30BAHUEM CXEMBI

9 KIIACC

Kon
NpoBepsieMoOro
pe3yJbTarTa

IIpoBepsiemble peaMeTHBIE Pe3yJIbTATHI 0CBOCHHA
aJanTHPOBAHHOI MPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus IJIs
o0yuarwmuxcs ¢ 3[1P

1

IIo Teme: «BemecTBO M XUMHYECKAsA peaKks»

1.1

PacKpbIBaTh CMBICJI OCHOBHBIX XUMHUUYECKHUX MTOHSATHIL: PacTBOD,
AIEKTPOIUTHI, HEANEKTPOIUTBIL, JIEKTPOJUTHIECKAS JUCCOLUALINS,
peakiuu HOHHOTO 0OMeHa, KaTaanu3aTop, XMMUIECKOe paBHOBECHE,
oOpaTrMbie U HeOOpaTUMBIE PEAKITUH, OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIC
peaKuu, OKUCIUTEIb, BOCCTAHOBUTENb, OKMCIICHUE U BOCCTAHOBIICHHUE,
ayoTpomnwsi, aM(pOTEPHOCTh, XMUMHYECKAast CBSA3b (KOBAJICHTHAS, HOHHAS,
MeTau4eckas ), KpucTallInueckas peméTka, CriaBbl, CKOPOCTh
XUMUYECKOW PEaKIMM ¢ ONOPO HA ONpeiesIeHUsl, CXeMbl U KJII0YeBble
cJIoBa

1.2

HUITIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XUMHWYCCKUX MOHATUN U
IMPUMCHSATH OTU IMOHATHS ITPU OIMUCAHUHN BCUICCTB U UX HpeBpaH_[eHI/Iﬁ C
HCIOJb30BAHUEM OIIOPHBIX IIJIAHOB U KJIKIIIE

1.3

COCTAaBJIATh YPABHEHUS DJIEKTPOJIUTHYECKON TUCCOLUALUY KUCIIOT,
LIEJIOYEH U COJIEH, MTOJIHBIE U COKPAILEHHBIE YPAaBHEHUS PEAKIIM HOHHOTO
0oOMEHa M0 AJITOPUTMY Y4eOHBIX JIelcTBUI

1.4

PacKpbIBaTh CYIIHOCTh OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIUI
MOCPECTBOM COCTaBIICHUS 3JIEKTPOHHOT0 0ajaHca ITUX PeaKiHil mo
aaroputmy pazoopa OBP

1.5

MPOBOAUTH PACUETHI MO YPABHEHHUIO XUMUYECKON PEaKI[UH ¢ ONOPoii Ha
AJITOPUTM Y4eOHBbIX JeHCTBUI

ITo remam: «HeMmeTa/JIBLI B UX COeAMHEHUA» U «MeTaJIbI M HX
COeTMHEHUS»

2.1

XapaKTepU30BaTh (OMUCHIBATH) OOMINE U CICIIU(PUISCKIE XUMUIECCKIE
CBOICTBA MPOCTHIX U CIIOKHBIX BELIECTB, MOATBEPKAAsi ONMUCAHUE

IpUMepaMHU MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHHUI COOTBETCTBYIOIINX
XMMHYECKHUX PEAKIU ¢ OMOPOi HA CXeMYy, IUIaH U KPATKYI0 3allMCh




2.2

COCTAaBJIATh YPABHCHUA peaKLII/IfI, MOATBCPIKAAOIUX CYIICCTBOBAHUC
T€HETHYECKOH CBS3U MEXIY BEIIECTBAMHU PA3JIMYHBIX KJIACCOB €
HCI0Jb30BaHHEM CXeMbl T€HETHUYECKOM CBSI3H

2.3

IMPOTrHO3UPOBATH CBOICTBA BEILIECTB B 3aBUCHUMOCTH OT UX CTPOCHUA,
BO3MOJXHOCTHU MMPOTCKAHUA XUMHWYCCKUX HpeBpaH_[eHI/Iﬁ B pa3JIMYHBIX
YCIOBUAX MOCJIC MPEIBAPUTEC/IBHOIO 06cy>1<11eﬂml Cc nmeaarorom

2.4

CJICAOBATH MpaBUjiaM ITOJIb30BAHUA XUMHUYECKOU HOC}’Z[Oﬁ )41
1abopaTopHBIM 000pYyIOBAaHUEM, a TAKXKE MPABUIAM OOpaIeHHS C
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIIUSMU TI0 BHITTOJTHEHUIO
na60paTopHI)1x XUMHYCCKUX OIIBITOB I10 IMOJIYUYCHHUIO U CO6I/IpaHI/IIO
ra3000pa3HbIX BEHIECTB (aMMHAKa M YIJIEKUCIIOTO T'a3a) MO/
PYKOBOJICTBOM IeJarora

2.5

IPOBOJUTH PEAKIINH, IOATBEPKAAIOIINE KaUeCTBEHHBIH COCTAB Pa3IMIHBIX
BEIIECTB: PAaCMO3HABATH OMBITHBIM IyTEM XJIOPUA-, OpOMU-, HOAHI-,
kapOoHat-, pocdar-, cunmkar-, cynbhar-, THAPOKCUI-UOHBI, KATHOHBI
aMMOHHSI, HOHBI U3yYSHHBIX METAJUIOB, IPUCYTCTBYIOLINE B BOJHBIX
pacTBOpax HEOPTaHMYECKHUX BEIIECTB ¢ HCMOJIb30BaHHEM Ta0IHIbI
«KauecTBeHHBIE peaKIHN»

IIo Teme: «XMMHUA ¥ OKPYKAOIIASA Cpela»

3.1

pacKpbIBaTh CMBICJI OCHOBHBIX XuMHuecKux nonatuil: [1/IK Bemectna;
KOpPPO3HUsI METAJIJIOB € ONOPOM HA ONpeAeTeHUs

3.2

IPUMEHSTHh OCHOBHBIE ONIEPALIMU MBICIUTEIBHOMN 1E€ATEIbHOCTH — aHAIIN3
U CUHTE3, CpaBHEHHE, 00001IeHNEe, CUCTEMATH3aIUIO, BBISIBICHUE
IIPUYMHHO-CJIEICTBEHHBIX CBA3€M — JUIsl U3YyUYEHUS CBOWCTB BELIECTB U
XMMHUYECKHX peakluil; ecTeCTBEHHOHAYUHbIE METO bl TO3HAHUS —
Ha0JIt0/IeHue, U3MEPEHNE, MOJICIIUPOBAHKE, IKCIIEPUMEHT (peabHbIN U
MBICJIEHHBIN) 0JI PYKOBOACTBOM I€Jarora UM ¢ HCIoJIb30BaHHEM
BU3YAJIbHBIX ONOP




HHPOBEPAEMBIE DJIEMEHTBI COAEP KAHUA

8 KUIIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

1

HCpBOHaLIaJ'IBHLIG XUMHUYCCKUC ITOHATHA

1.1

[TpenmeT xumun. Poias XuMUM B )KM3HH Y€JIOBEKAa. XUMUA B CUCTEME HayK. Tena u

BemecTBa. u3ndueckre CBOICTBA BEIICCTB. ArperaTﬂoe COCTOsSIHHC BCIIICCTB

1.2

ITonsiTHe 0 MeTOAaX MO3HAHUSA B XUMUM. UHCThIC BEIIECTBA U CMECH. Crioco0bl

pasjaeneHust cMecen

1.3

ATOMEI 1 MOJICKYJIBI. Xumuueckue 3jaeMeHThl. CUMBOJIBI XUMHUYECKUX DJIEMEHTOB.

[IpocThie u CoXKHBIE BelllecTBa. ATOMHO-MOJICKYJISIPHOE YUCHHE

1.4

Xumuueckas (bOpMy.]'Ia. BaneHTHOCTE aTOMOB XMMHYESCKHX 3JI€MEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BemecTB. OTHOCHTEIbHAS aToMHas Macca. OTHOCUTEIbHAS

MOJICKYJISIpHas Macca. MaccoBas JO0JIA XUMHYCCKOTO 3JICMCHTA B COCAMHCHUN

1.5

Konnuecto BelecTBa. MoJb. MOJISIpHaH Macca. BzaumMocBs3b KOJIMYE€CTBA, MAaCChl U1
qucya CTPYKTYPHBIX CAUHUI] BCIICCTBA. Pacué€trl 1o (bopMleaM XUMHUYCCKHUX

COeIMHEHN N

1.6

dusnueckre U XUMHUECKHE sBJIeHUS. XUMHUYECKasl peakus 1 €€ npu3Haku. 3aKOH
COXpaHEHHsI MAaCChI BEIIECTB. XMMHUYECKHe ypaBHeHHs. Kiaccudukanus XuMrUaecKinx

peakiuii (CoeIMHeHNs, pa3IoKeHUs, 3aMEIIeHHs, OOMEeHa)

1.7

XUMHUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOU MOCYAO0U, C TpaBUIaMHU
paboThl B TabopaTopuu U mpruéMamMu o0paIieHus ¢ JJabopaTopHbIM 000pYA0BaHUEM,
M3y4YEHHE U onrcaHue GU3NYECKUX CBOMNCTB 00Pa3I[0B HEOPraHUUECKHUX BEIIECTB,
HabJtoieHue ¢pu3nyeckux (IU1aBlieHue BOCKa, TasHUE JIbJla, paCTUPaHUE caxapa B
CTyTKe, KUIICHUE W KOHJICHCAIIHS BOJIbl) 1 XUMHUUYECKUX (TOPEHHE CBEUH,
MIPOKATMBAHUE METHOM MPOBOJIOKH, B3aUMOJICHCTBUE MEJIa C KUCIIOTOM) SIBIICHUIA,
HaOJII0ICHNE U OTIMCAaHUE MTPU3HAKOB MPOTEKAHUS XUMUYECKUX PEAKINH (pa3IoxKeHne
caxapa, B3auMOJIEiCTBUE CEPHOM KUCIIOTHI C XJIOPUIOM Oapusi, pa3ioKeHue
ruapokcuaa meau(1l) mpu HarpeBaHum, B3aMMOCHCTBHE Kele3a ¢ paCTBOPOM COJIU
meau(Il)), nzydenue cnoco6oB pazaeneHusi cMecei (C MOMOIIBI0 MarHHUTa,
bunpTpOBaHKe, BBIMTAPUBAHUE, TUCTUILIALINS, XpoMaTorpadus), MPOBEeICHHE OUNCTKU
MOBAPEHHOM coyu, HAOIOIEHUE U ONTMCAHKE PE3YJILTATOB MIPOBEICHUS OIbITA,
WJUTFOCTPUPYIOLIEr0 3aKOH COXPAHEHUsI MaCChl, CO3/IaHHE MOJENIEH MOJIEKY

(IrapocTepKHEBBIX )

Baxwnenmue npeacTaBUTeNIN HEOPraHNYECKUX BELIECTB




Bo3nyx — cmeck razos. Coctas Bo3gyxa. Kuciopon — 31€eMEHT U IpOCTOE BELIECTBO.
HaxosxaeHue kuciopoa B pupojie, GU3HIecKue 1 XMMUYeCKHe CBOMCTBA (peaKkiuu
2.1 ropenust). Okcupsl. [Ipumenenue kucnoposa. CriocoObl MorydeHust KUCI0opo/a B
naboparopuu (1 npomsiuneHHocmu — 0630pHo). KpyroBopot kucinopoia B mpHpo/ie.

O30H — AJUIOTPOITHAA MOI[I/I(pI/IKaI_II/IH KHCJIOpOoaa

TemnoBoil 3 pexT XuMudeckon peakum, TEPMOXUMUUECKHE YPABHEHHUS, IK30- U
2.2 SHIO0TEPMHUUYECKHE PEeAKIUU. TOIIMBO: Yroib U METaH. 3arpsa3HeHUE BO31yXa,

yCHJICHHE TApHUKOBOTO 3(deKTa, pa3pyieHne 030HOBOTO CII0s

Bomopon — sieMeHT u ipocToe BeniecTBo. Haxoxaenue Bojopoia B mpupoie,
2.3 bu3HYeCKre U XUMUYECKUE CBOMCTBA, IIPUMEHEHHUE, CIIOCOOBI MMoJTydeHus. KucaoTel u

COJIn

b4 MonsipHblit 00BEM ra3oB. PacuéThl M0 XUMHUYECKUM YPaBHEHUSM (C UCHOIb308AHUEM

aneopumma)

duznueckue cBoicTBa BoAbL. Bona kak pactBopureins. PactBopel. HaceieHHble 1
HEHACBIIICHHBIE PacTBOPBI. PacTBOPUMOCTH BelecTB B Bojie. MaccoBast 1071

2.5 BELIECTBA B pacTBOpe. XUMHUECKHE CBOMCTBa BOJbl. OcHOBaHUA. Posib pacTBOpOB B
IIPUPOJIE U B )KU3HU yesioBeka. KpyroBopot Bobl B ipupojie. 3arpsi3HEHHE

IPUPOJHBIX BoA. OXpaHa ¥ 0YMCTKA IPUPOIHBIX BOJ

Knaccudukanus Heopranmyecknx coeaunerunid. Oxcunpl. Kitaccuukanus okcumos:
b6 cosieoOpa3yromiue (OCHOBHBIE, KHCIOTHBIE, aM(OTEPHBIC) U HECOJICOOpa3yIOIIHe
(0630pn0). Homenkmnarypa okcusoB. usndeckne u XUMUIECKUE CBOWCTBA OKCHJIOB.

[Tonydyenue okcuaoB

OcnoBanwmst. Knaccudukanus ocHOBaHUN: MIENOYN U HEPACTBOPUMBIE OCHOBAHHUS.
2.7 Homenknarypa ocHoBanMil. du3znueckue U XUMHUYECKHE CBOMCTBA OCHOBAHUM.

[Tonyuyenue ocHOBaHUI

Kucnotsl. Knaccuduxanus kucinor. Homenknarypa kucinor. @usndeckue u
2.8 XUMHUYECKHUE CBOMCTBA KUCIIOT. Pan aktuBHOCTH MeTaiioB H.H. bekerosa. [Tonyuenue

KHUCJIOT

b o Conn. Homenkiarypa coneil. @u3n4eckre 1 XUMUYECKUE CBOMCTBA COJICH.
[Tonydenue coneu

2.10 I'eneTnyeckas CBsI3b MEXKAY KJIACCAMHU HEOPTaHUYECKUX COCIUHECHUN

XUMHUYECKNH SKCIEPUMEHT: Ka4eCTBEHHOE OIIPEEICHUE COJepKaHMsI KHCIOpOa B
BO3JlyXe, MOJy4eHHe, coOOnpaHue, paclio3HaBaHUE U N3yYeHHE CBOMCTB KHUCIOPO/a,
2.11 Ha0JII0/IeHNE B3aUMO/IEUCTBUS BELLIECTB C KMCIOPOAOM U YCIOBHSI BOSHUKHOBEHHUS U
IpeKpalIeHust ropeHust (Iokapa), 03HaKOMJICHHE ¢ 00pa3liaMy OKCHIOB U OITMCAHUE

UX CBOICTB, IOJIydeHUE, COOMpaHNe, paclIO3HABAHUE U H3YUEHUE CBONCTB BOJOPOAA




(ropenue), B3aumozaeiicTBue Bogopoaa ¢ okcuaom meau(ll) (BoamoxHo
UCIIONIb30BaHNE BUACOMATEPHAIOB), HAOMOJeHUE 00Pa3IOB BEUIECTB KOIUYECTBOM |
MOJIb, UCCIIEJIOBAaHHE OCOOCHHOCTEN pacTBOPEHUS BEIIECTB C PA3IMYHOM
PacTBOPUMOCTBIO, TPUTOTOBIICHHE PACTBOPOB C ONPEIEIEHHON MacCOBOM J0ei
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOJIBI C METAJIaMH (HAaTPHEM U
KaJbIeM) (BO3MOXKHO HCIIOIb30BAaHUE BUIEOMATEPUATIOB), OMIPEIeJICHHE PACTBOPOB
KHCJIOT U I1IeJI0YeH C MOMOIIBI0 HHANKATOPOB, UCCIIEI0BaHUE 00pa3IioB
HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIaCCOB, HAOIIOICHIE U3MEHEHHS OKPACKU
HHIWKATOPOB B paCTBOPAX KHUCJIIOT U HIGJ'IO'—Ief/'I, HN3YUYCHUC B3aHMOI(€I>'ICTBH$[ OKCHIa
Menu(Il) ¢ pacTBOpoM CepHOI KHCIOTHI, KUCJIOT C META/NIAMH, PEAKITHMA
HeﬁTpaHHSaHHH, MOJIY4YCHHEC HEPACTBOPUMBIX OCHOBaHI/II\/'I, BBITCCHCHHUEC OJHOT'O
MeTaJjia IpyruM U3 pacTBOpa COJIM, PELIEHHE SKCIIEPUMEHTANIBHBIX 3a71a4 10 TEME

«BaxxHenmue Ki1acchl HEOPraHMYECKUX COSTUHEHUIN»

[Tepuonuueckuii 3akoH u [lepuoandeckasi cuctema XumMudeckux snemeHTon J1.1.
MenneneeBa. CTpoeHre aTOMOB. XUMHUYECKasi CBsI3b. OKUCIUTEIIBHO-

BOCCTAaHOBUTCJIBHBIC PCAKIINN

3.1

HepBLIe IIOIIBITKHA Knaccn(bm(aunn XUMHUYECKHX 3JeMEHTOB. [IoHsaTHE O I'pynmnax
CXOAHBIX 3JICMCHTOB (I_I_ICJ'IO‘-IHBIG 1 MCJI0YHO3CMCIIbHBIC MCTAJJIbI, TaJIOTCHBI,

MHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yroT aM(OTEepHbIE OKCUJIbI U THIPOKCHIBI

3.2

Ilepunonnueckuit 3akoH. [lepnonnueckas cucrema XUMHUYECKUX dieMeHTOB J[. 1.
MenneneeBa. Koporkonepuoanas ¢popma [leproandeckoit CHCTEMbI XUMUYECKHUX
anemenToB J[.U. MenneneeBa (drunnonepuoonas — 0630pno). [lepnoasl u Tpymnimsl.

PU3NYECKUI CMBICI IOPAIKOBOIO HOMEpa, HOMEPOB IIEPUOJIA U IPYIIIBI JIEMEHTA

3.3

Ctpoenue atomoB. CocTtaB aTOMHBIX sifiep. 30Tomsl (0630pH0). DIEKTPOHBI.
CtpoeHue IeKTPOHHBIX 0007104YeK aTOMOB MepPBbIX 20 XMMHUYECKUX 3JIEMEHTOB
[Tepuoanueckoit cucremsl [I.1. MennaeneeBa. XapakTepucTUKa XMMHAYECKOT O

3JIeMEHTa 1o ero nonoxkenuto B [lepuoanueckoii cucrteme .M. Menneneena

3.4

3aKOHOMEPHOCTU U3MEHEHUS PaJiyca aTOMOB XUMUUYECKUX JIEMEHTOB,
METATUYECKUX U HEMETAJUIMYECKUX CBOWCTB MO TPyMIaM U neproaam (¢
UCNONIL30BAHUEM 20MOBbIX 6b160008). 3HaueHue [leproanueckoro 3akoHa u
[lepuonnueckoil cCUCTEMbI XUMUYECKUX 3JIEMEHTOB ISl pa3BUTHUSL HAYKU U IPAKTUKHU.

H.N. MenneneeB — y4€HbIN U TpakIaHUH

3.5

Xumnueckas cBsi3b. KoBasieHTHas (MoJisipHast U HETOJsIpHasi) CBSI3b.

3JICKTpOOTpI/II_IaTCJ'IBHOCTL XUMHUYECKHUX AJIEMEHTOB. MIoHHas CBA3b

3.6

Crenenb okucaeHus. OKUCIUTETLHO-BOCCTAHOBUTEBHBIE peakiuu. [Iporecchl

OKHCJICHHUS ¥ BoCcCTaHOBICHUA. OKHCINUTENN U BOCCTAHOBUTEIIN




3.7

XUMHUECKUH SKCTIEPUMEHT: U3y4YeHHEe 00pa3LOB BEUIECTB METAJUIOB M HEMETAJLIOB,
B3aMMOJEHCTBUE THAPOKCUAA LIMHKA C PACTBOPAMHU KUCJIOT U ILEI0Y€EH, TPOBEIEHUE
OIBITOB, MITIOCTPUPYIOLINX IPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUN

(ropeHHe, PpCaKknun pa3jioKCHUA, COGI[I/IHGHI/IH)

9 KUIIACC

Kon

HpOBepﬂeMbIﬁ JEMEHT COACPKAaHUSA

1

BemecTBo u xumnueckasi peakuusi. [loBropenue

1.1

[Tepuonnueckuii 3akoH. [leproanueckas cucreMma XuMHUECKUX d1eMeHToB J[. 1.
MenpneneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XUMUYECKHUX
3JIEMEHTOB MEPBBIX TPEX NEPUOI0B, Kaus, KaJblUs U UX COEIMHEHUN B COOTBETCTBUU
C MOJIO)KEHUEM 3JIeMEHTOB B [leproinueckoi cuctemMe U CTPOEHUEM X aTOMOB

1.2

CrpoeHue BelecTBa: BUAbl XUMUYECKOH CBSI3U. THUIBI KPUCTATUIMUECKUX PEUIETOK,
3aBUCUMOCTB CBOMCTB BEILIECTBA OT THIA KPUCTAIUINYECKON PEMIETKU U BUIA
XuMU4eckou cBs3u. Kiaccudukanus 1 HOMEHKIaTypa HEOPTaHHYECKUX BEIIECTB
(MexxmyHapoIHas U TPUBUAJIbHAS ). XUMUYECKHE CBOMCTBA BEIECTB, OTHOCAIIIUXCS K
Pa3IMYHBIM KJIaCCaM HEOPTaHUYECKUX COEMHEHUM, TEHETUYECKAS CBI3b
HEOPraHUYECKUX BEILIECTB

1.3

Knaccudukanms XuMu4ecKux peakiuii o pa3IudHbIM IpU3HAKaM (110 YUCITy U
COCTaBy yYacCTBYIOILIMX B PEaKIMH BEUIECTB, 110 TEIUIOBOMY 3((eKTy, o n3MEHEHHIO
CTeTeHe! OKUCIIEHUS] XUMHUECKUX JIEMEHTOB, IO 00PaTUMOCTH, 110 YYACTHIO
KaTajn3aropa). K30- U SHIAOTEPMHUECKUE PEAKIIUU, TEPMOXUMUYECKHE YPaBHEHNUS.
[TonsiTHE O CKOPOCTH XMMHUYECKOMN peaKun

1.4

[TonsiTe 06 0OpaTUMBIX 1 HEOOPATUMBIX XUMHUUECKHX peakiusax. [lonsrue o
TOMOTEHHBIX U T€TEPOreHHBIX peakuusx. [IoHsITHE 0 XUMHUYECKOM PaBHOBECHUH.
dakTopbl, BIUSIONIME HA CKOPOCTh XUMUYECKOM PEaKIMH U MOJ0KEHUE XUMUYECKOTO
paBHOBECHS

1.5

OKHCIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKIINH, HIEKTPOHHBIN 0alaHC OKHCIUTEIbHO-
BOCCTAaHOBUTEIHHOM peakiuu. CoCTaBIeHUE YPABHEHUI OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIMH C CIIOJIb30BAaHHEM METO/A AIEKTPOHHOro Oananca (1o
aneopummy)

1.6

Teopust 3EKTPOIUTHUECKON TUCCOLUALIMN. DIEKTPOIUTHI U HEANEKTPOIIUTHI.
KatnoHnsl, aHMOHBI. MeXaHU3M JUCCOLMALIMYU BEUIECTB C PA3JIMYHBIMU BUJIAMHU
XuMH4Yeckol cBsizu. Crenens aucconuanui. CUIbHbBIE U ca0ble JIEKTPOIUTHIL.
Peakuuu nonHoro oOMeHa. Y ciioBus NPOTEKaHUs peakluii HOHHOTO 0OMeHa, MOJIHbBIE U
COKpani¢HHbIe HOHHBIC YpaBHEeHHMsI peakifuii. CBONCTBA KUCJIOT, OCHOBAHHI U COJICH B
CBETE NPEJCTABICHUI 00 IEKTPOIUTHUECKOM nucconuanyy. KauecTBeHHbIE peakuu
Ha uoHbL. [loHsATHE O TMApOIU3E coneit

1.7

XHUMHUYECKUH IKCIIEPUMEHT: 03HAKOMJIEHHE C MOJEISAMU KPUCTAJUIMYECKUX PEIETOK
HEOPraHUYECKUX BEUIECTB — METAJUIOB 1 HEMETAIUIOB (IpaduTa 1 aiMasa), CI0XKHBIX




BELIECTB (XJIOpUJIA HATPUS); UCCIEA0BAHNE 3aBUCUMOCTH CKOPOCTH XUMUYECKOM
peaKIMy OT BO3ACUCTBUS pa3IMYHbIX (PaKTOPOB; UCCIIEJOBAHUE IEKTPOIIPOBOIHOCTH
pPacTBOPOB BEILECTB, IPOLIECCA IUCCOLUAIIMU KUCIIOT, IIeJI04Yel U coel (BO3MOXKHO
HCIIOJIb30BaHUE BUAEOMATEPHUAJIOB); IPOBEIEHNE OIBITOB, MILTIOCTPUPYIOIINX
NPU3HAKHA TPOTEKAHUS PEaKIUii HOHHOTO 0OMeHa (00pa3oBaHME OCa/IKa, BHICICHUE
rasza, o0pa3oBaHue BObI); ONBITOB, HIUTIOCTPUPYIOLINX IPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEaKIUi (TOpeHue, peakiuu pa3aoKeH!s, COSAMHEHUS);
pacro3HaBaHHE HEOPraHUYECKUX BEIIECTB C MOMOIIBIO KAYECTBEHHBIX PeakLMii Ha
MOHBI; PELICHUE SKCIIEPUMEHTANIBHBIX 33724

HemeTauibl 1 UX cOeIMHEHUS

2.1

OO61as xapakTepucTHKa rajgoreHoB. OCoOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEpHbIE
cTenenu okucieHus. CTpoeHue u (pu3ndecKue CBOWCTBA MPOCTHIX BELIECTB —
rajJjoreHoB. XMMHYECKHEe CBOMCTBA Ha IpuMepe XJIopa (B3auMoJieiicTBUE ¢ MeTalllaMH,
HeMeTalaMy, 1enoyamu). XiaopoBogopo. CosnsiHast KMCI0Ta, XUMUUYECKUE CBOMCTBA,
NOJIy4YeHHe, IpUMeHeHue. JleicTBIe XJI0pa 1 XJIOPOBOAOPOA HA OPraHU3M UEJIOBEKa.
Bakneiimune xJI0pUAbl U UX HAXO0XKICHUE B IPUPOJIE

2.2

O6m1as xapaktepucTtuka 351eMeHTOB VIA-rpymmbl. OCOOCHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTeTIeHN OKuciIeHus. CTpoeHue u GU3NIeCKre CBOWCTBA MPOCTHIX
BEIIECTB — KUCJIOPO/Ia U CePBl. AJUIOTPOITHBIE MOAU(PHUKAIIMNA KUCIOPOIa U CEPHI.
Xumuueckue cBoicTBa cepbl. CepoBO10pOI, CTPOEHUE, (PU3NUECKHE U XUMUUECKUE
cBoiicTBa. OKCHIIBI CepBI KaK MPECTABUTEIN KUCIOTHBIX OKCUI0B. CepHas KHCIIOoTa,
¢buznyeckre U XuMU4Yeckue cBoicTBa (00IIKe Kak MpeACTaBUTENs Kilacca KUCIOT U
cnenmduyeckre). XUMHUYECKHE PEaKIUH, JIEKAIIUE B OCHOBE IPOMBIIIUIEHHOT'O
crioco0a MmoxyyeHus: CepHOM KUCIOTHI (0630pHo). [Ipumenenue. Conu cepHOi
KHCJIOTBI, KaUeCTBEHHAs peaklus Ha cynb(ar-uoH. HaxoxneHnue cepsl u eé
COeIMHEHUH B Mpupoje. XUMUYECKOE 3arpsi3HEHUE OKPYKaoIIen cpe/Ibl
COEIMHEHUSIMU cepbl (KUCIOTHBIE 10K/, 3arPsA3HEHNE BO3AyXa U BOJOEMOB),
CIOCOOBI €ro MPEeJOTBPAIICHUS

2.3

OO6m1as xapakTeprucTuka 3JieMeHTOB VA-rpymimbl. OCOOCHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIe CTENIEHU OKUCIICHUs. A30T, pacClIpOCTpaHEHUE B IPUPOJE, PU3NYECKHE U
XUMHUUYecKHe cBoicTBa. KpyroBopor a3zora B mpuposie. AMMHUAK, €ro Gu3nyecKkue u
XMUMUYECKHEe CBOWCTBA, MOJyuyeHHe U npumenenue. Conu aMMOHUS, UX (puzndeckue u
XMMHUYECKHE CBOMCTBA, IpUMEHEHNE. KauecTBEHHas peakuiys Ha HOHbI AMMOHHUSI.
A3oTHas KUCJI0Ta, e€ nmonydeHue, Gu3nyeckue 1 XuMu4eckue cBorcTBa (00Ime Kak
IIpeJICTaBUTEIs Kjlacca KUCIIOT U ciennduyeckue). crnonb3oBaHue HUTPATOB U COJIEH
aMMOHMSI B KAU€CTBE MUHEPAJIBHBIX YI00peHUH. XMMHUECKOE 3arpsa3HeHHE

OKpY arollel cpeibl COEAMHEHUSIMU a30Ta (KUCIOTHBIE 10K/I1, 3arpsA3HEHUE BO31yXa,
MOYBBI U BOAOEMOB)

2.4

®ocdop, annorponHsle Moaudukanuu pocopa, pusnueckre U XUMHUIECKHE
cBoiictBa. Okcun docdopa(V) u dbocdopHas kucnora, pusndeckre U XUMHIECKHE
CBOIiCTBA, ostyueHue. Mcmnonb3oBanue GocdartoB B KaueCcTBE MUHEPATbHBIX
ynoOpeHui

2.5

OO6mas xapakrepucTuka 31eMeHToB [VA-rpynmnsl. OcoOeHHOCTH CTPOSHHS aTOMOB,
XapaKTepHbIE CTETIEHN OKUCIIEHUS. YTIIepo, alFIOTPOIHbIE MO (UKALIUY,




pacnpocTpaHeHHue B MPUPOE, PU3NIECKHE U XUMHUECKHUE CBOMCTBA. AICOPOIIHS.
Kpyrosoport yriepoaa B npupojie. OKCupl yriaepoaa, ux Gu3snueckue 1 XUMUYECKHe
CBOWCTBA, ICHCTBHE HA KUBBIE OPTaHU3MBI, ITOJTyUYEHHE U TIPUMCHCHUE.
DKOJIOTHYECKHE TTPOOIIEMBI, CBsI3aHHBIE C OKcuaoM yriepoaa(lV); rumoresa
I00ATBHOTO TIOTETUICHUS KIIMMATa; TAPHUKOBBINA AP (HeKT. YTOoIbHAs KUCIOTa H €€
COJIK, UX (1)I/I3I/I‘ICCKI/IG U XUMHWYCCKHUEC CBOﬁCTBa, MOJIYYCHHEC U MPUMCHCHHUC.
KauecTBenHnas peakuus Ha kapOoHaT-HOHBL Vcnonp3oBaHue KapOOHATOB B OBITY,
MEJIMIIMHE, TPOMBIIIJICHHOCTH U CEITbCKOM XO35HCTBE

2.6

HepBOHa‘-IaJILHBIe IIOHATUA 06 OpTraHNYCCKUX BCHICCTBAX KAK O COCAMHCHUAX YIJICPOda
(MeTaH, 3TaH, 3TUICH, alleTUIICH, STAHOJ, TJIMIIEPHH, YKCYCHas KucioTa). Mx coctas u
XUMHUYECKOEe CTpoeHHE (0030pH0). [ToHsATHE O OMOJIOTUYECKH BaXKHBIX BEIECTBAX:
KHpax, OenKax, yrieBoJgax — M UX poJid B )KHU3HH YelloBeKa. MaTtepraibHOe e IMHCTBO
OpTraHNYCCKUX U HCOPIraHNYCCKUX COGZII/IHGHI/Iﬁ

2.7

KpemHuuii, ero ¢puznyeckre 1 XuMHUECKUE CBOICTBA, MOIy4YE€HUE U IPUMEHEHHE.
Coenunenust kpeMHus B mpupojie. O0uue npeacrasaeHus oo okcunae kpeMHus(1V) u
KpeMHHEBOM KucioTe. CUIMKAThI, UX UCTIOIB30BAHUE B OBITY, MEIUIIMHE,
IIPOMBIIIEHHOCTH. BaskHel1e cTpouTeNbHbIE MaTepUalbl: KEpaMHUKa, CTEKIIO,
LIEMEHT, O0eTOH, kene300eToH. IIpobiaeMbl 6€30MacHOro NCIOIb30BAHUS CTPOUTENBHBIX
MaTEepHaJIOB B IOBCEJHEBHOM KU3HU

2.8

XUMHUECKUH SKCTIEPUMEHT: U3y4eHHEe 00pa3li0OB HEOPraHUYECKUX BEIIECTB, CBOUCTB
COJISTHOM KUCJIOTBI; TPOBECHUE KaU€CTBEHHBIX PEaKIINii Ha XJIOPUA-HOHBI U
HaOJI0ICHNE TIPU3HAKOB WX MTPOTEKAHMS; OTIBITHI, OTpaKatone GU3NIECKHe U
XUMHYECKHE CBOMCTBA TaJIOTCHOB U UX COSAMHEHUH (BO3MOKHO UCTIONBb30BaHUE
BUJIEOMATEPHUAJIOB); 03HAKOMIICHHE C 00pa3IiaMu XJIOPHUI0B (TaJIOTCHHUIOB);
O3HaKOMJIEHHE C 00pa3liaMu cepbl U €€ COeTMHEHUSIMHU (BO3MOKHO HCIIOJIb30BAaHHUE
BUJICOMATEPHAIOB); HAOIIOCHHE TTpoliecca OOYTIIMBaHUS caxapa Mo AecTBUEM
KOHIICHTPUPOBAHHOM CEPHOM KUCIIOTHI; N3yUYE€HNE XUMUYECKUX CBOMCTB pa30aBiIeHHOM
CEpHOM KHUCIIOTHI, MPOBEJICHNE KaYeCTBEHHOM peakIy Ha Cyb(aT-uoH 1 HAOIIOCHNE
NpU3HaKa e MPOTEKaHMs; 03HAKOMJICHHE C (PU3MUECKUMH CBOIICTBaMU a30Ta, hocdopa
U UX COCJMHEHUH (BO3MOXKHO MCIIOIB30BaHUE BUIEOMATEPHAITIOB), 00pa3LiaMH a30THBIX
1 hocPopHBIX YAOOPEeHHUIA; MOTyUeHrne, COOMpaHue, paclio3HaBaHUE U U3YUYCHUE
CBOICTB aMMMaKa; MPOBEJACHNE KaUeCTBEHHbBIX PeaKluii Ha MOH aMMOHUs U pocdart-
MOH ¥ M3YY€HHE MPU3HAKOB WX MMPOTEKAHMS, B3aUMOJICHCTBHE KOHIIEHTPUPOBAHHOM
A30THOM KHCIIOTHI C MEJIBIO (BO3MOXKHO HCIOJIb30BAHUE BHICOMATEPUATIOB); U3YUCHHUE
MoJieNiel KpUCTAIUTMYECKUX PEelIETOK anMmasa, rpaduta, QyiepeHa; 03HaKOMJIEHHE ¢
MIPOLIECCOM aJICOPOLIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIIEM U
YCTPOHCTBOM MPOTHUBOTA3a; MOJTyYeHHEe, COOMpaHue, paclio3HaBaHUE U U3yUCHHE
CBOWCTB YTJIEKHCIIOTO ra3a; MPOBEICHHE KaYeCTBEHHBIX PEaKINid Ha KapOoHAT- U
CWJINKAT-UOHBI M U3y4YEHHUE NMPU3HAKOB UX MPOTEKAHUS; 03HAKOMJICHHE C MPOAYKLHUEH
CHJIMKaTHOW TPOMBIIUIEHHOCTH;, PEIICHHE IKCIIEPUMEHTAIbHBIX 3a/1a4 0 TEME
«Baxueiilue HeMeTauIbl U UX COSIUHEHUSD)

MeTasiibl M UX COeAMHEHHS

3.1

OO61as xapaKTepUCTHKA XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBaHUH UX
nostoxkeHnus B [lepuoanueckoil cucreme xumMuueckux aaneMeHToB J1.11. Menneneesa u




cTpoeHust atToMoB. CTpoeHue MeTauoB. MeTamnueckas CBA3b U METaJLINYECKast
KpUCTAJIIIMYECKAsl pelI€TKa. DJIEKTPOXUMUUECKUN Psil HANIPSHDKEHUH METaIIIOB

3.2

dusnueckre U XMMHUYECKHEe CBOIcTBa MeTasuioB. OO1Me crnocoObl MOTyYeHUs
MeTauioB. [IoHsATHE O KOPPO3UU METAJIIOB, OCHOBHBIE CITIOCOOBI 3aIUTHI UX OT
Koppo3uu. CruiaBsl (CTajb, Yyr'yH, JIOPATIOMUHUN, OpOH3a) U X IPUMEHEHHE B ObITY
Y TIPOMBIIIIEHHOCTH

3.3

[Ilenounble MeTaiuIbl: TTON0KEeHUE B [leproinueckoi cucTeMe XMMUYECKUX JIEMEHTOB
J.N. Menneneesa; CTpOCHHE UX aTOMOB; HaX0XKJI€HUE B pupoze. Puzndeckue u
XUMUYECKHE CBOMCTBA (Ha mpuMepe HaTpusl ¥ Kausi). OKCUIBI U THAPOKCH IBI HATPHUS
u Kanus. [[puMeHeHre menoYHbIX METAUIOB U KX COCTUHEHUI

3.4

[IlenoyHO3€eMENBHBIE METAJUIBI MATHUM U KaJIbLUI: nIoJ10keHue B [lepnonnueckoi
cucTemMe XuMudeckux eMeHnToB [ M. MeHnaeneeBa; cTpoeHHE UX aTOMOB;
HaxO0JeHHeE B pupoje. Pu3nyecKrue 1 XMMUYECKHE CBOMCTBA MarHus U KajabLusl.
Baxkneime coeiMHEHUs Kaiablusl (OKCUI, TUAPOKCUA, coyin). JKECTKOCTH BOJBI U
crocoObI e€ yCcTpaHeHHUs

3.5

AmoMuHuii: nonoxenue B [lepuonnyeckoil cucreme XumMudeckux aiaemeHTon J[. 1.
MeHeneeBa; CTpOCHHE aTOMa; HaxOKAeHue B mpupoje. Ousndyeckue U XUuMUYECKHE
CBOICTBA amOMUHMS. AM(OTEpHbIE CBOMCTBA OKCUAA U THAPOKCHIA ATTFOMUHHS

3.6

Kenezo: nonoxxenue B [lepuoandeckon cucremMe XuMHIECKUX deMeHToB J[. 1.
MenzeneeBa; CTpOCHHE aTOMa; HaX0XKJIeHUE B pupoae. PU3HUeCKre U XUMUYECKUE
cBoiicTBa xene3a. Oxcuapl, ruapokcuasl u conn xkenesa(ll) u xemnesza(Ill), ux cocras,
CBOICTBA U MOJIYYEHUE

3.7

XUMUYECKUH IKCIEPUMEHT: 03HAKOMJIEHHE C 00pa3IlaMy METaJIOB | CIIJIABOB, UX
(bU3MYECKUMU CBOMCTBAMH; U3YyUYEHHUE PE3YIHTATOB KOPPO3UU METAIIIOB (BO3ZMOXKHO
MCIIOJIb30BaHUE BUAEOMATEPHAIOB), 0COOCHHOCTEH B3aUMOJICHCTBUS OKCH/IA KaJIbIUs
Y HATPHS C BOJIOM (BO3MOXHO HUCIIOJIH30BAHUE BUACOMATEPUATIOB); UCCIICIOBAHNE
CBOMCTB )KECTKOU BOJIBI; MPOIIECCA TOPEHUS KeJie3a B KHUCIOPOe (BO3MOXKHO
UCIIOJIb30BaHNE BUACOMATEPHAIIOB); IPU3HAKOB MPOTCKAHUS KAYSCTBCHHBIX PEaKInit
Ha WOHBI (MarHus, Kajublvs, aTlOMUHMS, IMHKA, skene3a(ll) u xenesa(Ill), meau(Il);
Ha0JII0/IEHUE ¥ OMUCaHKE MTPOLIECCOB OKPAIIMBAHUS IJIAMEHU HOHAMU HATPUSsl, KaIus U
KaJIbIHsl (BO3MOJKHO MCIIOJIb30BAaHUE BUICOMATEPHAIIOB); HUCCIE0OBaHUE aM(OTEPHBIX
CBOWCTB TUAPOKCH/IA AIFOMUHUS U THIPOKCHIA IIMHKA; PEIICHHE SKCIIEPUMEHTAILHBIX
3a7a4 1Mo teme «BaxkHeNIme MEeTaJJIbl U UX COCIUHEHUS)

XuMHS M OKpYKaOLIas cpeaa

4.1

HoBele maTepuaiibl 1 TexHONIOrMU. BemecTa 1 MaTepuaisl B TOBCEIHEBHON KU3HU
YeJioBeKa. XUMUs U 310pOBbe. be3onacHoe Ucnoyib30BaHuE BEIECTB U XUMUYECKUX
peaktuii B ObITy. [IepBasi TOMOIIL IPH XUMHUYECKUX 0KOTaX M OTPABICHUSIX

4.2

OCHOBBI KOJIOTHYECKOM I'PAMOTHOCTU. XMMHUYECKOE 3arpsA3HEHUE OKPYXKarolleH
cpenbl [1JIK. Ponb xumuu B pemieHnn s3xoorudeckux npoodiem. [pupoansie
MCTOYHUKU YTJIEBOJOPOI0B (Yrojib, IPUPOAHBIN Ta3, HE(PTH), MPOAYKTHI UX
nepepaboTKH, UX POJIb B OBITY U IPOMBIILIICHHOCTH

4.3

XUMHUYECKUH SKCIIEPUMEHT: U3y4eHHEe 00pa3LioB MaTEpUaIoB (CTEKIIO, CILIABbI
METaJJIOB, MOJIMMEPHBIE MAaTEPUAIIbI)




IPOBEPAEMBIE HA OI'D 11O XUMHUU TPEBOBAHUA K
PE3YVJbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJILHON
INPOI'PAMMBI OCHOBHOI'O OBHIETI'O OBPA3OBAHUA

Kon
NpoBepPsAEMOro
TpedOBaHMS

IIpoBepsiemble TPeOGOBAHMSA K NPeIMETHBIM pPe3yJibTaTaM
0230BOTr0 YPOBHSI OCBOEHHS OCHOBHOI 00pa3oBaTe/1bHOI
NporpamMMbl OCHOBHOI0 0011ero oopazosanusi Ha ocHose ®I'OC

1

IIpencrasnenue:

1.1

O TI03HAaBAEMOCTH SBJICHHH MNPUPOABI, MOHMMaHUE OOBEKTHBHOMN
3HAYUMOCTH OCHOB XMMMYECKON HayKH Kak 0OJIACTH COBPEMEHHOTO
€CTECTBO3HAHMSI, KOMIIOHEHTa OOUIel KyJIbTypbl M NPaKTUUYECKOM
JESITEIbHOCTH 4YEJIOBEKa B YCIOBUSAX COBPEMEHHOIO OOLIECTBA;

IMOHUMAHHUEC MECTa XUMUU CPCAU NPYTUX CCTCCTBCHHBIX HAYK

1.2

0 Hay4YHBbIX MC€TOAaxX IIO3HAHUA, B TOM YHCJIC SKCIICPUMEHTAJIBHBIX U
TCOPCTUUCCKUX MECTOAAX HCCICAOBAHHUA BCIICCTB ©W HU3YUYCHHA
XHUMHUYCCKUX peaKuHﬁ; YMEHUEC  HCIOJIB30BaTb MOACIU  OJIA

00BACHCHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

o cepax mpodeccuoHaTBHON ACATEIBHOCTH, CBI3aHHBIX C XUMHUCH U
COBPEMCHHBIMUA TEXHOJIOTHSIMU, OCHOBAaHHBIMH Ha JIOCTIDKEHHSIX
XAMHAYECKOH HAyKH, YTO TIO3BOJHT OOYYAIOIIMMCSl paccMaTpHBaTh
XUMUIO Kak cepy cBoer Oymymieit mpodeccCuoHaIbHON NeITeTbHOCTH
U cliejaThb OCO3HAHHBIM BBIOOP XMMHH Kak MPO(UIBHOTO MpeaMera

MIPU TIEPEXO0ie Ha YPOBEHBb CPEIHETO OOIIETO 00pa30BaHUS

Bnagenue cuctemMoll XHMHUYECKHX 3HAHMH U YMCHUEC TPUMCHATH

CUCTCMY XUMHUUYCCKHUX 3HaHI/II71, KOTOpasd BKIXOYACT:

2.1

BAXKHEUNINE XUMHUYCCKUE IIOHATHUSI: XUMHUYECKHUU DJICMCHT, AaTOM,
MOJIEKYJIa, BEILECTBO, MPOCTOE M CIIOKHOE BEILECTBO, OJAHOPOJHAS U
HCOAHOPOAHAsA CMEChb, OTHOCHUTCIIBHBIC aTOMHAsd W MOJICKYJIAPpHAas
Macchl, KOJMYECTBO BEIIECTBA, MOJb, MOIISIpPHAs Macca, MOISPHBII
00BEM, OKCHJI, KHCIOTa, OCHOBAHUE, COJIb (CPEIHss), XUMHYCCKas
peakiusi, peakl¥ COCIAWHCHHUS, PEAKIUH PAa3JIOKCHUS, PEaAKIUH
3aMeIleHUs, PEaKIMu OOMEHa, TeryioBoW 3(PQeKT peakiuu, SK30- U
SHIOTEPMHUUECKHIE PEaKIMH, PacTBOP, MAaccoBas JIOJSI XUMHYECKOTO
AIIEMEHTA B COSIMHEHNH, MacCOBAst JIOJISI M IPOIICHTHAS! KOHIICHTPAITHS

BELIECTBA B PaCTBOPE, SAPO aTOMa, JIEKTPOHHBIH CJI0i aTOMa, aTOMHast




opOuTanb, paguyC aTroMa, BaJIEHTHOCTb, CTEHNEHb OKHCIICHMS,
XUMHMYECKas CBA3b, DJIEKTPOOTPULIATEIIBHOCTD, TIOJISIPHASL U HETOJIIpHAs
KOBQJICHTHAas  CBSI3b, HOHHAs  CBs3b, METAJUIMYECKas  CBS3b,
KpUCTaJuIM4yecKass peméTka (aToMHas, MOHHAs, MeTaJuIn4yecKasi,
MOJIEKYJISIpHas), UOH, KaTHOH, aHUOH, 3JEKTPOJIUT U HEINIEKTPOJIUT,
ANIEKTPOJIUTUYECKAsl ~JTUCCOLMAIMSA, PEAaKIUM HOHHOro OOMeHa,
OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLHMH,  OKUCIUTEIb U
BOCCTAHOBHTENb, OKHCICHHME M BOCCTAHOBIICHUE, DJICKTPOJINU3,
XMMHUYECKOE paBHOBEcHE, OOpaTUMble M HEOOpaTHMBbIE pEaKIIUY,
CKOPOCTb XHUMHYECKOW peakuuu, Karamusatop, IIJIK, kopposus

MCETaJIIIOB, CITJIaBBbI

2.2

OCHOBOIIOJIATAIONINE 3aKOHBl XUMHHU: 3aKOH COXPAHEHHUS MaccChl,
nepuoauueckuid 3akoH J[.M. MenpgeneeBa, 3aKOH TOCTOSIHCTBA

cocTaBa, 3aKOH ABOraapo

23

TCOpHUU XHUMUU: ATOMHO-MOJICKYJIIpHAA TCOpH, TCOpHUA

BHCKTpOHHTquCKOﬁ JAUcconuanmuu

Brnagenne ocHOBaMU XMMHUYECKON TPAMOTHOCTH, BKIIFOYAIOILICH

3.1

yYMEHHE NMPAaBUIIHHO UCTIOIB30BaTh U3yUSHHBIC BEIIECTBA U MaTEPHAIIBI
(B TOM 4YHCIle MUHEpaIbHbIC YIOOPEHHs, METalbl W CIUIaBHI,
MPOAYKTHI TepepabOTKH MPHPOTHBIX HMCTOYHHKOB YTIIEBOIAOPOIOB
(yras, mpupogHoro rasza, HedTH) B OBITY, CETLCKOM XO3SMCTBE, HA
MIPOU3BOJICTBE U MOHUMAHKE 3HAYCHHS )KUPOB, OSITKOB, YTIICBOOB JIJIs
OpraHm3Ma 4ellOBeKa; YMEHUE MPOTHO3UPOBATH BIIMSIHUE BEIIECTB H

XUMHYCCKUX TIPOLUECCOB Ha OpraHU3M 4YCJIOBCKAa M OKPYKAIOIIYIO

MIPUPOJIHYIO CpELy

3.2

YMCHHUC HUHTCIPHUPOBATH XHUMHUUYCCKUC 3HAHHA CO 3HAHHAMU JAPYTHUX

Y4eOHBIX TIPEIMETOB

3.3

HaJIMYME OMbITa paboThl C Pa3TUYHBIMU HCTOYHMKAMU WH(pOpPMALUU
[0 XUMHUM (Hay4dHas M Hay4HO-TOIyJIIpHas JINTEpaTypa, CIOBapH,

CIIPaBOYHHKU, HHTEPHET-PECYPCHI)

3.4

YMCHUC O00BEKTUBHO OLICHUBATh I/IH(l)OpMaHI/IIO O BCIICCTBAx, HX
MpEeBpallICHUAX nu MPAKTUICCKOM MMPUMCHCHUUN u YMCHUC

HCIIOJIB30BaTh €€ AJId pCUICHU A yq66HO-HO3HaBaTCHBHBIX 3agad

BJ'IaI[eHI/IC OCHOBaMM ITOHSITHIHOTO ammnapara U CHUMBOJIMYECKOI'O

SA3bIKa XUMUU AJI1 COCTABJICHUS q)OpMy.]'I HCOPraHMYCCKUX BCUICCTB,




YpPaBHEHUN  XUMHUYECKHX  PEAKUUH; OCHOBAMM  XUMHUYECKOU

HomeHkatypsl (IUPAC u TpuBuaisHoi)

YMeHue oObSCHATH CBA3b MOJIOXKEHMs 31eMeHTa B llepuoanueckoit

CUCTCMC C YHCJIOBBIMU XapPaAKTCPUCTUKAMU CTPOCHHA AaTOMOB

5 XUMUYECKUX DJJIEMEHTOB (COCTaB M 3apsAl sapa, oOlee YHcio
3JIEKTPOHOB), PACHPENCICHUEM »JJICKTPOHOB II0 DHEPreTUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHUOIOB, KAITUS U KATBIIHS
[IpencraBnenne O  NEPUOAMYECKOM  3aBUCMMOCTH  CBOWCTB
XUMUYECKHUX SJIEMEHTOB (paguyc aToma, JJIEKTPOOTPHUIIATEIILHOCTS),

6 MPOCTBHIX M CIOXKHBIX BEHIECTB OT TOJOXKEHHUSI DJIEMEHTOB B
[lepuoanueckoit cucteme (B MalbIX Mepuofax ¢ TIABHBIX
MOATPYNIAaXxX) U AJIEKTPOHHOT'O CTPOCHHSI aTOMa

7 YMenne kinaccupuuupoBaTh:

7.1 XUMHUYECKUE JIEMEHTBI

7.2 HEOPraHUYECKHE BEIIECTBA

7.3 XUMHUYECKHE PEaKIIUU

8 YMeHue onpenensiTh:

o1 BaJICHTHOCTh U CTEHEHb OKUCJICHHS XUMHUYECKUX DJIEMEHTOB, 3apsl

. MOHA

g5 BUJ XUMHUYECKOW CBSI3U WM THUI KPHUCTAJUIMYECKON CTPYKTYpHl B

‘ COCTMHEHUSIX

8.3 XapaKTep Cpelbl B BOJAHBIX PaCTBOpPaxX BEUIECTB (KUCIOT, OCHOBAHUH)

8.4 OKHCIIUTENIb U BOCCTAHOBUTEIb

9 YMeHne xapakTepu3oBath (PU3NUECKHe 1 XUMUYIECKUE CBOMCTBA!
MPOCTBIX BEIIECTB (KHUCIOPOA, O30H, BOAOPOA, Tpadur, ammas,

9.1 KpeMHHH, a30T, ¢ocdop, cepa, XJIOp, HATPUH, Kaluid, MarHuw,
KaJIBIIMH, aJTFOMUHUH, JKeJIe30)
CJIOKHBIX BEIIECTB, B TOM YHUCJE€ HUX BOJHBIX pPACTBOpPOB (BOAa,
aMMHAK, XJIOPOBOJOPOM, CEPOBOAOPON, OKCHUIbI M THIPOKCHIBI

97 metauoB I-1IA rpynmn, amtomunus, menu (I11), nunka, xenesa (I u I1I),

oxcuabl yrieponaa (II u IV), kpemuus (IV), azora u pocdopa (Il u V),
cepsl (IV u VI), ceprncras, cepnas, azotucras, a3oTHasi, pochopHas,

YroJibHasA, KpEMHHUCBAA KUCJIOTAa U UX COJ'II/I)




MPOTHO3UPOBAaTh U  XapaKTepuU30BaTh CBOMCTBAa BEIIECTB B

3aBUCUMOCTHU OT HX COCTaBa U CTPOCHHA, NPUMCHCHHC BCIICCTB B

73 3aBUCHMOCTH OT UX CBOWMCTB, BO3MOXHOCTb MPOTEKAHUSI XUMHUUECKUX
MIPEBPAIICHUI B Pa3IMYHbBIX YCIOBUSIX
10 YMeHHe COCTaBIsATh MOJICKYJIIPHBIC U MOHHBIC YPaBHEHUS PEAKIIUH, B
TOM YHCIIE:
10.1 peakIii HFOHHOTO OOMeHa
10.2 OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIAI
103 WJUTFOCTPUPYIOIIMX XUMHUYECKHE CBOMCTBA M3YYEHHBIX KIJIACCOB
' (Tpyrin) HEOpraHUYECKUX BEIECTB
10.4 MOATBEPKIAIOIINX T€HETUUECKYIO B3aUMOCBSI3b MEX]ly HUMU
11 YMeHue BIYUCIATH (IPOBOJAUTH PACUETHI):
11 OTHOCHUTEJIBHYI0 MOJIEKYJSIDHYIO M MOJISIDHYKO MAaccChl BEIIECTB,
' MAaCCOBYIO JIOJIF0 XMMHUYECKOTO 3JIEMEHTA B COEIUHEHUN
11.2 MAaCCOBYIO JIOJIIO BELIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €T0 MaccCy, 00BEM Ta30B
114 [0 YPaBHEHMSIM XHUMHMUYECKUX PEAKIMl U HaXOIUTh KOJUYECTBO
' BEIECTBa, 00bEM U MacCy peareHTOB WM MPOYKTOB PEakluu
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM ~ METOJaMH HAy4yHOro TMO3HaHUsA (HaOironeHue,
101 U3MepeHue, IKCIIEPUMEHT, MOJIETUPOBAHUE ) IPU U3YUCHHUH BEIIECTB U
' XUMUYECKUX SIBJIICHWHA, YMEHHE CQOpMYyJIHpOBaTH IMpodieMy U
MIPEIIOKUTH TIyTH €€ peIIeHus
122 Oe3omacHOi paboOThl C XMMHYECKUMHU BEIIECTBAMU, XUMHYECKOM
' MOCY/I0M 1 1ab0opaTOPHBIM 000PYAOBaHUEM
MpaBWJIaMy 0€30MIaCHOTO OOPAIIEHUSI C BEIIECTBAMH, HCIIOTH3yEMBIMHU
B MTOBCETHEBHOM JKHU3HHU, ITPABUIIAMHU TTOBEJICHUS B LIEJSAX COCPEIKEHUS
123 370pOBbsl M OKPYXKaloLIE NPUPOJHOM Cpebl; MOHUMAaHHE BpeAa
' (omacHOCTH) BO3JEWUCTBUS Ha JKHUBBIE OPTaHU3MBI ONPEACIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBUICHUS M MPEAOTBPALEHUS UX BPEIHOTO
BO3/ICHCTBUA
3 Hanuumne npakTuueckux HaBBIKOB IUIAHUPOBAHUS U OCYIIECTBICHHS

CICAYIOIHNX XUMHUYCCKUX SKCIICPUMCHTOBRB!




13.1

M3yYeHHUE U ONHCaHue (PU3NIECKUX CBOMCTB BEIIECTB; 03HAKOMIICHHE
C  (Qu3MuUeCKUMHM U  XUMHUYECKUMHU  SIBICHUSIMH;,  OIBITHI,

HWIUTIOCTPUPYIOIIHNEC MTPU3HAKU ITPOTCKAHUA XUMHUYICCKUX peaKHI/Iﬁ

13.2

U3y4eHHe CIIOCOO0B pa3leNICHUs CMecer

13.3

MOJIYUCHHUEC KHUCJIOPOAa U U3YUCHUE €TO CBOﬁCTB; IMOJIy4YCHHE BOAOPOda
U HU3YUCHHUC €TO CBOﬁCTB; IMMOJIYYCHHUE YTJICKUCIIOIO I'a3da U M3YUCHUC

€ro CBOMCTB; OJIyYEHHE aMMHUAKa U U3yUYECHHE €ro CBOMCTB

13.4

IIPUTOTOBJIEHUE PACTBOPOB C OIpPENEIEHHONM MaccOoBOW JoJei

paCTBOpéHHOFO BCIICCTBA

13.5

IIPUMEHEHUE HHIUKATOPOB (;1akmyca, METHIIOpaHKa 5
¢benondranenna) sl oNnpeAeNeHUsT XapakTepa Cpelbl B pacTBOpax

KHUCJIOT U LIeJI0Yer

13.6

WCCIIEZIOBAHUE W ONMCAHUE CBOWCTB HEOPIaHWYECKHUX BELIECTB
Pa3IMYHBIX KJIACCOB; M3YYE€HUE B3aUMOACUCTBUS KUCIIOT C METaIaMH,
OKCHUJAaMH  METa/lIOB,  PAacTBOPUMBIMH M HEPACTBOPUMBIMH
OCHOBAaHUSAMH, COJSIMU; IIOJyYEHUE HEPACTBOPUMBIX OCHOBAHU;
BBITECHEHHE OJHOIO0 MeTajula JpyruM M3 pPacTBOpa  COJIH;
uccienoBaHue aM(OTEPHBIX CBOWCTB THUAPOKCHUIOB ATIOMUHHUS U

IUHKA

13.7

PEIICHUE SKCIICPUMEHTAIBHBIX 3aJad 110 TEMaM: «OCHOBHBIE KJIACCHI
HCOPraHUYCCKHUX COCHHHCHHﬁ)); ((SJICKTPOJ'II/ITI/I‘ICCKEUI
JUCCOLINALIHS), «Baxnennme HEMETAIBI U HX COCAUHCHUA,

«BaxHeH1me MeTaJuIbl U UX COCTUHEHUI

13.8

XUMHUYECKHE  DKCIEPUMEHTBHI,  WIUIIOCTPUPYIOIIUE  MPU3HAKU
MPOTEKaHMs PEaKIUii MOHHOTO OOMEHA; KaueCTBCHHBIC PEaKIMU Ha
MPUCYTCTBYIOIIUE B BOJTHBIX PAacTBOpaxX HOHBI: XJIOPUA-, OPOMUI-,
wonua-, cyinbdar-, ¢docdar-, KapOOHAT-, CHIMKAT-AaHUOHBI,
THJIPOKCUI-UOHBI, KATHOHBI aMMOHUS, MarHusi, KaJbIIHs, TFOMAHUS,

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

14

YMmenue:

14.1

NpeACTaBIATE PE3yJibTaTbl OSKCICPUMCHTA B (1)0pMe BBIBOJIOB,
JA0Ka3aTCIbCTB, Fpa(l)I/IKOB n Ta6JII/II_I U BBIIBJIATH OSMIIMPUUCCKHUC

3aKOHOMEPHOCTH




14.2

YCTaHaBJIMBATDL CBA3U MCKAY PCAJIbHO HaGJIIOI[aCMHMI/I XHUMHUYCCKHUMU
ABJICHUAMU U MPOLECCCAMU, ITPOUCXOAAINIUMU B MAKPO- U MUKPOMHPEC,

O00BACHATH ITPUYINHBI MHOFOO6paSI/I$I BCIICCTB




HEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYIJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPKaHUA

HepBOHa‘laHbHLIe XUMHNYCCKUC ITOHATHUA

1.1

YucTtsle BemecTBa U cMecu. CrocoOsl pa3ieneHus cMeceit

1.2

ATOMBI U MOJICKYIJIBI. Xumudeckue dieMeHThl. CHMBOJIBI XHUMHYECKHX

DJICMCHTOB. HpOCTI:Ie " CJIOJKHBIC BEIICCTBA.

1.3

XuMu4YecKas q)OpMy.]'Ia. BaneHTHOCTP aTOMOB XHMMHYECKHMX JJIEMEHTOB.

CreneHp OKHUCIECHUI

1.4

3aK0oH IIOCTOSHCTBA cocTtaBa BemiecTB. OTHOCHUTENIBHAs aTOMHAs Macca.
OtHOCHUTENbHAS MOJICKYJIApHAadg Macca. MaccoBas g0 XUMHYECKOTO AJIeMEHTa

B COCAMHCHUU

1.5

KonuyectBo BemectBa. Moabs. Mossipaast Mmacca. MomsipHblii 00BEM Ta30B.

BzanMocBs3n KOJINMYCCTBA, MACChI U YUCJIa CTPYKTYPHBIX €AWHUI] BEIICCTBA

1.6

duznyecKkue U XUMUUYECKHE SBJICHHSA. XHUMHUYECKas peaknusa nu eé IMPU3HAKH.

3akoH COXpPaHCHHSA MACCHI BCIIECCTB. XuMH4yecKue YpaBHCHUA

Ilepnonnueckuit 3akoH u Ilepuogudeckas cucreMa XMMHYECKUX DJIEMEHTOB

.. Menneneea. CTpoeHHe aTOMOB

2.1

[lepuonuueckuii 3akoH. [lepuomnueckass cucremMa XHUMHUYECKUX 3JIEMEHTOB
.. Menneneesa. Ilepuonel u rpymnmbl. @U3NYECKU CMBICI HOPSAIKOBOTO

HOMEpa, HOMEPOB MepHOJa U IPYIIIbI AIEMEHTa

2.2

CTpOCHI/IC atoMoB. COCTaB aTOMHBIX AAECP. H30TO0MmEL 3J'ICKTpOHBI. CTpOCHI/Ie
SJICKTPOHHBIX 000JI0YEK aTOMOB MEPBLIX 20 XUMHYECKHUX DJISMEHTOB

[Tepuonuueckoit cucremsl J[.1. Menaeneena
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3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XMMHUYECKUX 3JIEMEHTOB IIEPBBIX TPEX
NEepUOJIOB, Kajus, KaiublMg (paguyca aTOMOB, 3JEKTPOOTPULATEIBHOCTH,
METANINYECKUX M HEMETAJNIMYECKUX CBOWCTB) M HUX COCIWHEHUH B
COOTBETCTBUU C IIOJIOKEHHEM DJIEMEHTOB B Ilepuonuueckoir cucreme Hu

CTPOCHHUEM UX aTOMOB

CrpoeHue BeniecTBa




3.1

Xumnueckass cBsizb. KoBasieHTHas (moJjsipHass M HEMOJIIPHAsi) CBS3b.
DJIeKTPOOTPULIATENILHOCTh ~ XMUMHMUYECKUX  3leMeHTOB. MoOHHas  CBs3b.

Mertannuueckas CBI3b

3.2

Tunsl KpHUCTAUIMYECKUX PEIIETOK (aTOMHas, HMOHHAs, MeTajuIndyeckas),
3aBUCUMOCTBb CBOMCTB BEILIECTBA OT THUIIA KPUCTALNIMYECKON PEIIETKH U BHIA

XUMHUYECKON CBI3U

Baxwueiine mnpeacTaBuTeaM HEOpPraHMYecKux BemlecTB. Hemeramnsl U ux

COCIHUHCHMUS. MeTamasl 1 uX COCIUHCHUA

4.1

Knaccudukanus v HOMEHKJIATypa HEOPraHMYCCKUX COCIMHEHHIA: OKCHIOB
(coneobpasyromue: OCHOBHBIE, KHUCIIOTHEIE, amoTepHBbIC) u
Hecoseo0pa3yoIue, OCHOBaHMN (IIEIOYM M HEPACTBOPHMBIC OCHOBAHUSA);
KUCIIOT (KHCTIOPOJACOAepKaIe ¥ OECKHCIOPOIHBIC, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJieH (CPETHUX U KUCIIBIX)

4.2

Ou3nM4ecKue M XUMHYECKHE CBOMCTBA IIPOCTHIX BEIIECTB-HEMETAJIOB:

BOJIOPO/1a, XJIOpa, KUCIOPOJIa, Cephl, a30Ta, pochopa, yriaepoaa, KpeMHUS
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duzndeckue U XUMHYECKHE CBOMCTBA IMPOCTBIX BEIICCTB-MECTAJIJIOB: JIMTHA,
HaTpus, KaJlud, Maravisd U KaJlblius, aJJFOMHUHUS, KCIIC3a. SJ'ICKTpOXI/IMI/I‘-ICCKI/Iﬁ

PAI HAIIPSIKEHUN METaJUIOB

4.4

du3nyeckue U XUMHUYECKHUE CBOMCTBA BOOOPOJAHBIX COCI[I/IHCHI/Iﬁ HEMCTAJIIIOB:

XJIOPOBOJIOPOIa, CEPOBOIOPOJIA, AMMHAKA

4.5

duznyueckre U XMMHUYECKUE CBOMCTBA OKCHAOB HemeTayioB: cepbl (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yrnepona(ll, IV), kpemuusa(IV). [loxyyenue

OKCHJOB HCEMCTAJIJIOB

4.6

Xumnueckue coiictBa okcuaoB: MetaiwioB [A-IIIA rpynn, umuka, menu(Il) un

skenesa(ll, 110). [Tonyuenue okcuaI0B METAIOB

4.7

XUMHYeCcKHe CBOMCTBA OCHOBAaHUM U aM()OTEPHBIX THAPOKCUAOB (HA MpUMEpe
TUAPOKCUIOB QIIOMHUHHUA, Kejie3a, IuHKa). [losydyeHue ocHOBaHMI U

aM(OTEePHBIX THIPOKCUIOB

4.8

OO01re XMMHUYECKHE CBOMCTBA KUCIOT: XJIOPOBOJIOPOIHON, CEPOBOIOPOIHOM,
CEPHHCTOMH, CepHOil, a30THOH, (hochopHO, KpeMHHEBOH, yroiabHONH. Ocolble
XUMUYECKHE CBOMCTBA KOHLIEHTPUPOBAHHOM CEpPHOM U a30THOW KHUCIOT.

[TonydyeHue KuCiIoT

4.9

OO61mue xuMHUYeCKHe CBOMCTBa cpeiHuX coneil. [lonyuenue coneit




4.10

[Tonyyenue, coOupaHue, pacro3HaBaHHE BOJOPOJA, KHCIOPOJa, aMMHaKa,

YIJICKHCIIOTO Ir'a3a B J'Ia60paTOpI/II/I

4.11

[ToryueHne aMMuaka, CEpHOM U a30THOM KUCJIOT B IPOMBINUIEHHOCTH. O011ue

CIIOCOOBI IMMOJIYYCHHA MCTAJIJIOB

4.12

I'eneTnyeckas CBs3b MECKAY KiIaCCaMU HECOPTraHUYCCKUX COCJIMHECHU I

XUMUYECKUE PEAKIUU

5.1

Knaccudukanns XuMHYECKUX peakuil Mo pa3InyHbIM IpU3HAKAM: 110 YUCITY U
COCTaBy Yy4YacTBYIOIIMX B PEAKIUHU BEMIECTB, MO TEIIoBOMY 3(]dekrty, mo

M3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMUUECKHX JICMCHTOB

5.2

TermnoBoit ApPeKT XMMHUYECKOH peakluu, TEePMOXUMHUYECKHE YpaBHEHHS.

DK30- U SHAOTCPMHUYCCKUC PCAKIINH. TepMOXI/IMI/I‘leCKHe YpaBHCHUA
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OKHCIUTENBHOBOCCTAHOBUTENbHBIE peakui. OKUCIUTENN U BOCCTAHOBUTEH.
[Tpomieccbl  OKMCIIEHUSI M BOCCTAHOBJECHMSA.  ODJIEKTPOHHBIA  OajaHc

OKHCJIUTEILHOBOCCTAHOBUTEIILHOM peakunun
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Teopus 2JIEKTPOIUTHYECKON AUccoManuid. KaTHOHbI, aHMOHBL. DJIEKTPOIUTHI

N HEOJICKTPOJHUTEI. CuibHbBIE U cl1a0bIe OJICKTPOJIUTEL. CreneHb Jucconuanmnu

5.5

Peakuuu noHHOTO obMeHa. YcinoBus IMPOTCKAHUA peaKI_II/Iﬁ HMOHHOTO 06MeHa,

MOJIHBIE U COKPALIEHHBIC HOHHBIE YPaBHEHHsI peaKui

XuUMHS ¥ OKpyXKarolas cpeaa

6.1

BemectBa M martepuanbl B MOBCEIHEBHOM JKM3HM YesioBeKa. besomacHoe
WCIIOJIb30BAaHUE BEIIECTB W XMMHYECKUX PEaKIui B jJabopaTopuu U OBITY.

HepBas[ ImoMomp MMpu XUMHUYCCKUX OKOrax U OTpaBJICHUAX

6.2

XUMUYECKOe 3arpsi3HEHHE OKpYy’Karolieil cpeabl (KUCIOTHBIE —TOXK[IH,
3arpsi3HEHUE TOYBBI, BO3yXa U BOJAOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHHUS
[IpenenpHas monmyctumas konmeHTpanus BemiecTB (IIJIK). Pomp xumuum B
pEIICHUU DKOJIOTHYECKUX TpoOieM. YCWICHHEe MapHUKOBOro 3d¢¢ekTa,

pas3pylieHue 030HOBOTO CIIOS

6.3

[Tpumenenue cepsl, azoTa, hocdopa, yriaepoaa, KpEMHHUS U UX COCTUHEHUN B
OBITY, MEAWIIMHE, MPOMBIIUICHHOCTH W CEJIbCKOM Xo3siictBe. [Ipumenenue
METAJJIOB U CIUIABOB (CTallb, YyTyH, IIOPATIOMHHHMA, OpoH3a) B OBITY H
NPOMBIIIJICHHOCTH UX coeAHeHuH. [[oHsITHE 0 KOPPO3HK METAIIJIOB, OCHOBHBIC

CIOCOOBI 3aIUTHI UX OT KOPPO3UHU

6.4

ITpuposHblE HMCTOYHUKU YIJIEBOJAOPOJOB (yroyib, HNPUPOJHBIA Tra3, HE(Th),

MPOIYKTHI UX TiepepadoTku (OEH3UH), UX POJb B OBITY U MPOMBIIUICHHOCTH




HepBOHa‘-IaJIbHBIe MOHATHSL 00 OPraHM4YCCKUX BCHICCTBAX KAaK O COCIUMHCHUAX

yriepoaa (MeTaH, 9TaH, 3TUJICH, AICTHUJICH, 3TAHOJI, INTMICPHH, YKCYCHAA KI/ICJ'IOTa).

63 [TonsiTre 0 GMOTOrMYECKH BaXKHBIX BEUIECTBAX: KUpaX, OeNKax, yrieBoIax — i UX
POJIH B KU3HU YEIOBEKa
7 Pacuérsr:
7.1 o opmynamM XUMUYECKUX COETUHEHUN
7.2 Macchbl (MaccoBOi) 10JIM PAaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMHYECKUM YPAaBHEHUAM




YYEBHO-METOJINUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

1. Tabpuensn, O. C. Xumus. 8 kiacc : 6a30Bbli YPOBEHb : YUEOHUK IS
obmeoOpazoBarensubix opranusanmii / O. C. I'abpuenss, U. I'. Octpoymos, C. A.
CnanxoB. — Mocksa : [Ipocsemienue, 2025. — 208 ¢. — (PI'OC). — ISBN 978-5-
09-128642-7 .

2. Tabpuensu, O. C. Xumus. 9 knacc : 0a30BbIi ypOBEHbB : YYEOHUK IS
obmeoOpazoBarensubix opranusanuii / O. C. I'abpuenssa, U. I'. Octpoymos, C. A.
CnanxoB. — Mocksa : [Ipocsemienue, 2025. — 224 ¢. — (®I'OC). — ISBN 978-5-
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METOJUYECKUE MATEPUAJIBI VIS YYUTEJIA
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96 c. — ISBN 978-5-09-087342-0 .
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176 c. — ISBN 978-5-09-093395-7 .

3. Tabpuemnsn, O. C. Xumusa. Ypoku xumuu B 9 kiacce : meroandeckoe nocodue / O. C.
lNa6puensa, U. I'. Octpoymos, C. A. CnaakoB. — Mocksa : [IpocBemenue, 2022. —
208 c¢. — ISBN 978-5-09-093396-4 .

4. TabpuensH, O. C. Xumusa. HactonpHas KHUTa yauTens. 8 K1acc : METOUYECKOE
nocobue / O. C. I'abpuensn, U. I'. OctpoymoB. — Mockaa : [Ipoda, 2020. — 350 c.
— ISBN 978-5-358-03339-9 .

5. Tabpuensan, O. C. Xumusa. HacTtonpHas KkHUra yuurens. 9 kiacc : METOJAUYECKOE
nocobue / O. C. I'abpuensn, U. I'. OctpoymoB. — 3-e uz., nepepad. — Mockga :
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