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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XHMMHM Ha YPOBHE OCHOBHOrO 0O1IEro o00Opa3oBaHMs
COCTAaBJICHA Ha OCHOBE TpeOOBaHWI K pe3yJbTaTaM OCBOCHUS OCHOBHOM
o0pa3oBaTenbHOI MPOrpaMMbl OCHOBHOTO 00I1IeT0 00pa30BaHuUsl, MPECTaBIECHHBIX
B ®I'OC OO0, a Takke Ha OCHOBE (efiepalbHOM paboueld MporpaMMbl BOCITUTAHUS
U C Y4YETOM KOHIEMIMM TMPEenojaBaHusi ydyeOHOro rmpeaMera «XuMus» B
00pa3oBaTeIbHBIX OpraHu3anusx Poccuiickoit deaeparum.

[Iporpamma mo xuMumM Aa€T TpPEACTaBICHHUE O IIENSIX, OOIIEW cTpareruu
oOy4eHusi, BOCHUTaHUS U PA3BUTHUS OOYYaIOIIMUXCA CPEACTBAMHU y4EeOHOTO
npeaMeTa, yCTaHABIIMBAET o0si3aTeNbHOe peaMeTHOE coJIep>KaHue,
npeaycMaTpuBaeT paclpeielieHue €ro Mo KiaccamM M CTPYKTYpUpPOBAaHHE MO
pazienaM M TEeMaM MPOrpaMMbl MO XUMHUHU, ONPENENACT KOJWYECTBEHHBIE H
KaueCTBEHHBIE XapaKTEepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJIENOBATENBHOCTh  M3YYEHHUSI XHMHU C YYETOM  MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro Mpoliecca, BO3PACTHBIX
O0COOCHHOCTEM  OOydYarolmuxcs, ONpeAessieT BO3MOXKHOCTH MpeaMera s
peanu3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHS OCHOBHOW 00Opa3oBaTEIbHOM
IPOrpaMMbl HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs, a Takke TpeOOBaHMM K
pe3yJiibTatam 00yuYeHHs] XUMUU Ha YPOBHE II€JIEH U3yUYeHUsl IIpeaMeTa U OCHOBHBIX
BUJIOB Yy4E€OHO-MO3HABATENbHONW JEATEIbHOCTU OOYYalolierocs I0 OCBOCHUIO
y4eOHOTr0 CO/IepKaHMUs.

3HaHWE XWMHH CIYXUT OCHOBOM [isi (OPMHPOBAHUS MHUPOBO33PEHUS
oOyyaromierocsi, €ro npejcTaBiIeHUl 0 MaTepUaTbHOM E€IUHCTBE MHUpPA, BAXKHYIO
posib urpator GopMUPYEMbIE XUMHUEW MPEACTaBICHUS O B3aUMOIIPEBPAICHUSIIX
SHEPTUHA U 00 DBOIONMU BEIICCTB B MPHUPOJE, O MYTAX PEHICHUs TiI00aTbHBIX
npoOJjieM yCTOMYHMBOTO PAa3BHTHS YEIOBEUSCTBA — CBHIPhEBOM, JSHEPIETUUCCKOM,
MUIIEBOM U KOJIOTUYECKON O€30MacHOCTH, MPOOIIEeM 3IpaBOOXpaHEHUSI.

N3yuenue xumuu:

CIIOCOOCTBYET  pealu3alldd  BO3MOXKHOCTEH /IS CaMOpa3BUTUSI U
dbopMHUpOBaHUS KYIBTYPHI IMYHOCTH, €€ 00111el 1 (QyHKIIMOHATEHON TPAMOTHOCTH;

BHOCHUT BKJaJ B (POpMUpOBAHHE MBINUICHUS W TBOPUYECKUX CIIOCOOHOCTEH
oOydJaronmxcsi, HaBBIKOB HMX CAMOCTOSITEILHOW  y4eOHOW  JesITeNIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEJA0BATEIbCKUX YMEHHM, HEOOXOJMMBIX KakK B
MOBCEIHEBHOM )XM3HH, TaK U B MPO(HECCUOHAIBHOU IeSITENIHbHOCTH;

3HAKOMHUT CO CHENU(UKON HAyYHOTO MBIIIUICHUS, 3aKIaJbIBaeT OCHOBBI
LEJIOCTHOTO B3IJISI1a HA €UHCTBO NMPUPOABI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOUN rpaMOTHOCTH 00yYarouInxcs;



croco0cTBYyeT (HOPMHUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHHUS K €CTeCTBEHHO-
HAay4YHbIM 3HAHUSM, K TIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B IKOJOTMYECKOE
o0pa3oBaHUE O0YYAIOITUXCSI.

JlanHbie HampaBleHWS B OOYYCHHH XUMHH OOCCIECYHBAIOTCS CHEIHU(PUKON
COCp)KaHUSI  y4yeOHOTO  TpeAMETa, KOTOpBIM  SIBISETCS  IEarormuecKu
aJanTHPOBAHHBIM OTPaKEHHEM 0a30BOM HAyKU XMMHUHU Ha OMpEIeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO 00I1I€eT0 00pa30BaHUsI OPUCHTUPOBAH Ha
OCBOCHHE OOYYArONIMMUCS CHCTEMbl MEPBOHAYANBHBIX TMOHATUNA XWMHUH, OCHOB
HEOPraHMYECKOM XHWMHM W HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX TMOHSITUN
OPTraHUYECKON XUMMUH.

CrpykTypa coaepkaHusi MpOrpamMMbl MO XUMHUU CPOpMHUpPOBaHA HA OCHOBE
CHCTEMHOIO mnojaxona K €€ m3ydeHuro. CoaepKaHWE€ CKIAAbIBACTCS U3 CUCTEMBI
MOHATUN 0 XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUH O XUMHYECKOU
peakiuu. OO0€ H3TH CHUCTEMBI CTPYKTYPHO OPraHH30BaHbl MO0 TPHUHIUITY
MOCJIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX IMPEICTABICHUM
Pa3HOrO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KAK OCHOBBI BCET0 €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona Jl. 1. MeHeneeBa Kak OCHOBHOT'O 3aKOHA XHUMUU;

— YYEHHUSI O CTPOCHUHU aTOMa U XUMHYECKOU CBA3H;

— TpeACTaBICHUM 00 DICKTPOJUTUYECKOM JTUCCOLMAIMM BEIIECTB B
pacTBOpax.

Teopernueckne 3HAHUS PACCMATPUBAKOTCS HA OCHOBE O3MIIUPUYECKH
MIOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHHO OT OJTHOTO
YPOBHS K IPYTOMY, BBITIOJHSS (PYHKIIMH OOBICHEHUS U IPOTHO3UPOBAHUS CBOWCTB,
CTPOEHHUS ¥ BO3MOKHOCTEN MPAKTUYECKOTO MPUMEHEHUS U TTOIYyUYEHUS U3Y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMMbl IO XHMHU CHOCOOCTBYEeT  (hOPMHPOBAHUIO
MPEJCTABICHUS] O XMMUYECKON COCTaBJIAIONICH HAYyYHON KapTHUHBI MHUpPA B JIOTHKE
€€ CUCTEMHOM PUPO/IbL, IEHHOCTHOI'O OTHOIIICHUSI K HAYYHOMY 3HAHUIO U METOJIaM
MO3HaHUS B Hayke. M3yueHWe XMMHUU OPOUCXOAUT C MPUBJICUCHUEM 3HAHUU W3
paHee M3YyYEeHHBIX Y4YEOHbIX mpeameToB: «Okpykaromuid mMup», «buonorus. 57
Kiacch U «Pu3uka. 7 Kinacey».

[Ipy wu3yyeHMH XUMHHM TPOUCXOAUT (POPMHUPOBAHHUE 3HAHUN OCHOB
XUMUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHMUSI, MPAKTUYECKOU
NEATEbHOCTH YEJI0BEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHI. 3a7a4a
y4e0HOTO TIPEeMETa COCTOUT B ()OPMHUPOBAHUN CHCTEMbl XMMHYECKUX 3HAHUN —
BOKHEUITNX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUYECKUX MOJIOKEHUMN, JOCTYITHBIX
000011IeHNIT MUPOBO33PEHUYECKOTO XapakTepa, sS3blka HayKW, B MPUOOIIEHUU K



HAyYHBIM METOJaM TO3HAHUS MPH U3YYCHHUH BEIIECTB U XUMHUYECKUX PEaKIui, B
(dbopMHUpPOBAaHUY U PA3BUTUH MMO3HABATEIBHBIX YMEHUN U UX IPUMEHEHUH B y4eOHO-
MO03HABATENbHON M y4eOHO-MCCIeA0BATEIbCKON AeATeIbHOCTH, OCBOCHUHU MPABHUII
0e30macHOro 0OpalieHusl ¢ BEIIECTBAMH B IIOBCETHEBHOM KU3HU.

[Ipu n3ydyeHun XMMHHM Ha YPOBHE OCHOBHOI'O OOILEro 0Opa3oBaHUsI Ba)KHOE
3HauYCHUE MPUOOPENH TaKue IeJIH, KaK:

— ¢dopMUPOBaHHWE WHTEIUIEKTyallbHO pPa3BUTONW JIMYHOCTH, TOTOBOM K
camM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIIBHOMY MPHHITHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIMMCS YCIOBUSAM KHU3HU;

—  HalpaBJICHHOCTb OOy4YeHHMs Ha CHCTEMaTHYeCcKoe MpuoOIIeHHE
oOyJaronmxcsi K CaMOCTOSATEIbHON I03HABATEIbHOM JIEATEbHOCTH, HAyYHbBIM
METOJaM TO3HaHHS, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrnieueHre yCIOBHM, CTOCOOCTBYIONMUX MPUOOPETEHUIO 00YJArOIITUMUCS
OTMbITa PA3HOOOPA3HON NESATENILHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUI), MMEIOIIUX YHUBEPCAIbHOE 3HAUYCHHE IS
pa3IMYHBIX BUJOB JESTEIBHOCTH,

— ¢opmupoBaHue o0Omeld (YHKIMOHATBHOW M  €CTECTBEHHO-HAYYHOM
rPaMOTHOCTH, B TOM UHCJIE YMEHUNU OOBACHITH U OICHUBATH SIBICHUS
OKPY’KaIOIIer0 MHpA, WCIOJIb3ys 3HAHUS W OIBIT, MOJYYEHHbIE MPU HU3YUYEHUU
XUMUH, IPUMEHSTH UX TPU PEIICHUH TTPOOJIEM B IIOBCETHEBHOW KU3HU U TPYAOBOU
JeSITeNbHOCTH;

— QopmupoBaHue y O0O0yyaroOmMXcsi T'yMaHUCTHUYECKUX OTHOIICHUH,
MOHUMAaHUSl [IEHHOCTH XUMHUYECKUX 3HAHUM IS BBIPAOOTKH HKOJIOTHYECKU
1[eJ1eCO00pa3HOro TMOBEJEHUS B OBITY M TPYAOBOM JESITEIBHOCTH B IIEJISIX
COXPaHEHHUs CBOETO 3/I0POBbs U OKPYKAIOIIEU IPUPOLHONU CPELBI;

— pa3BUTHE MOTHBAlMM K OOYYEHHUIO, CIIOCOOHOCTEM K CAaMOKOHTPOJIIO U
CaMOBOCIIUTAHHIO Ha OCHOBE YCBOCHHs  OOILEYEIIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NpO(HIIs M HANPaBJICHHOCTU JAbHEUIIErO
o0yueHwus.

Oo11ee ynciio 4acoB, OTBEACHHBIX 7151 U3YUCHHSI XMWY Ha YPOBHE OCHOBHOTO
obmiero obOpaszoBanus, coctaBisieT 136 wacoB: B 8 kimacce — 68 yacoB (2 daca B
HeJelo), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPXXAHME OBYYEHUA

8 KIIACC

IlepBoHaYaIbLHbIE XUMHUYECKHE TOHATHS

[Ipenmer xumuu. Ponb XUMHUM B )KM3HH YEJIOBEKAa. XUMHUSA B CUCTEME HAyK.
Tena u BemecTtBa. PU3NUYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSIHUE
BemiecTB. [loHsATHE O MeTOMax Mo3HaHUS B XUMHUH. UHCThIE BEIIECTBA U CMECH.
CniocoObI pa3ieneHus: CMecei.

ATOMBI ¥ MOJIEKYJIbl. XHUMHYECKHE BJIeMEHTbl. CHMBOJIBI XUMHUYECKUX
a1eMeHTOB. [IpocThie U ClOXKHBIE BelecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckas hopmyiia. BaieHTHOCT aTOMOB XMMHUUYECKUX JIEMEHTOB. 3aKOH
MOCTOSIHCTBA COCTaBa BellecTB. OTHOCHUTENbHAS aTOMHasg Macca. OTHOCUTENbHAS
MOJIEKYJIsIpHasi Macca. MaccoBas J10Jis1 XUMUYECKOTO 3JIEMEHTa B COSIUHEHUH.

KomnuectBo BemecrBa. Monbs. Monsipaass macca. B3anmMocCBsI3bp KOJIMYECTBA,
Macchl W 4YHCla CTPYKTYPHBIX €IWHUI[ BemlecTBa. Pacu€tel mo Qopmynam
XUMUYECKUX COCTMHEHUH.

du3nyuecKkrue U XMMHUYECKHUE SIBICHUSI. XUMHUUECKas peakius U €€ MpU3HaKH.
3aK0H COXpaHEHHsI MacChl BEIIECTB. XUMHUYECKHe ypaBHeHUs. Knaccuduxarms
XUMUYECKUX PeaKIUil (COeTUHEHNs, PA3I0KEHNUs, 3aMEIIICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYA0M, mpaBuiiaMu pabOThl B Ja0OpaTOpuu U
npuémMamMu o0paleHus ¢ JIabopaTopHBIM O00OpPYAOBAaHUEM, U3YUCHUE U OMUCAHUE
¢bu3nuecknx CBOMCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIIOACHHUE
¢usnueckux (IJIaBJIeHUE BOCKA, TasHUE JbJa, pacTUpPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJICHCALUSI BOJBI) U XUMHUYECKUX (FOPEHHE CBEUU, MPOKAIMBAHUE
METHOM MPOBOJIOKH, B3aUMOJICUCTBUE Meja ¢ KUCJIOTOM) SIBICHUN, HAOIIOICHUE U
ONMUCAaHUE NPU3HAKOB MPOTEKAHUS XUMHYECKUX peakiui (paslioxKeHUue caxapa,
B3aMMOJICCTBHE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapus, pa3joKeHHUE THAPOKCHIA
menu (I1) mpu HarpeBanum, B3auMoJiecTBHE kele3a ¢ pacTBopoM coiu meau (II),
U3y4YeHHE CIOCOOOB PA3AEIICHHs] CMECEH: C MOMOILBI0 MAarHuTa, (UIBTPOBAHUE,
BEITIApUBAHUE, NUCTHLISAINSA, XpoMaTorpadusi, MpOBEJCHUE OYUCTKH TTOBApPEHHON
conmv, HaONIOJEHWE W  ONUCaHWe  pe3yJbTAaTOB  MPOBEJCHHS  OTbBITA,
WUIFOCTPUPYIOLIETO0 3aKOH COXPAaHEHUS MAacChl, CO3JAaHUE MOJENEH MOJIEKYII
(IapocTepKHEBBIX).

Ba:kHeililne npeacTaBUTe/ M HEOPraHMYECKHUX BelllECTB

Bo3ayx — cMech razoB. CoctaB Bo3ayxa. Kuciopom — 31€MEHT U MPOCTOE
BemecTBO. HaxoxneHnue kucimopoma B mpupozae, (U3MYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [lpumenenne kuciopoma. CrocoObl
NOJIy4YeHUsI KHUCIIOpoJa B Jaboparopud U MOpoMbIIUIeHHOCTH. Kpyrosopot
KHCJIOpoa B pupojie. O30H — ajuioTponHas MOAU(PUKALUS KUCIOPOaa.



TernoBoit 3 dekT XUMHUYECKOW peaklud, TEPMOXUMUYECKUE YpaBHEHUS,
9K30- M JHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojb U METaH. 3arps3HEHue
BO3J/lyXa, YCWJICHHE MapHUKOBOTro 3¢ (deKTa, pa3pylieHue 030HOBOIO CJIOS.

Bonopon — anemeHT n ipocroe BemecTBo. Haxoxaenne Bogopoaa B mpupo/e,
dbusnueckre 1 XUMUIECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI oydeHus. Kuciaotsr
Y COJIH.

MonsipHbiii 00BEM ra3oB. Pacu€Thl M0 XUMHUYECKUM YPABHEHUSIM.

dusnyeckue CBOMCTBA BOAbl. Bojga kak pactBoputenb. PacTBOpBHI.
HacepimieHHble ¥ HEHACBIMIEHHBIE PAacTBOPBL. PacTBOPHUMOCTH BEIIECTB B BOJE.
MaccoBast 10J14 BElIeCTBa B pacTBOpe. XMMHUYECKHUE CBOMCTBA BOJbI. OCHOBAHUS.
Ponp pactBOpoB B npupoze U B )KU3HH 4yesioBeka. KpyroBopor BoAbl B MpPUPOJE.
3arpsi3HEHHUE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudpuxanus neopranmdeckux coeauHeHuid. Oxcunbl. Knaccudukanms
OKCHJIOB:  cojieoOpasyiomue  (OCHOBHBIC, KHUCIOTHBIC, aMQpOTEpHbIE) U
HeconeoOpaszyromue. Homenkmarypa okcuaoB. Duznyeckue U XUMHUYECKUE
CBOKCTBA OKCHIOB. [lomydenne okcuaoB.

OcHoBanusa. Knaccupukanuss OCHOBaHUM: IIENOYM M HEPACTBOPUMBIE
ocHoBaHus. HomeHnknatypa ocHoBaHmil. PU3NYECKHE W XUMHUYECKHE CBOMCTBA
ocHoBaHuu. [loryueHre OCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucior. @usnyeckue u
XHMHUYECKHEe cBoMcTBa KucioT. Psan aktuBHocTM MetauioB H. H. bekerosa.
[Tonydenue KUCIIOT.

Conu. HomeHnkiatypa coneil. @uznueckie U XMMUYECKUE CBOMCTBA COJIEH.
[Tomyuenue couei.

I'eneTnueckas CBSI3b MEXKIY KJIACCAMU HEOPTAHUYECKUX COEIUHEHHU.

Xumuueckuit IKcnepumenm:

KA4E€CTBEHHOE ONPENEIICHUE COJAEPKaHUs KUCIOpOAa B BO3yX€, ITOIyYEHHUE,
coOupanue, pacno3HaBaHWE ¥ U3YYCHHE CBOWCTB KHUCJIOPOJAa, HAOIIOIECHNE
B3aUMOJICMCTBUSl BEIIECTB C KHCJIOPOJAOM M YCIOBHUS BO3HHUKHOBEHUS U
npeKpalieHus ropeHus (moxapa), 03HakOMJIEHUE ¢ 00pa3aMu OKCHUJIOB U ONTMCAHUE
UX CBOWCTB, IMOJY4YEHUE, COOMpaHHE, PACHNO3HABAHME W HW3YUYEHUE CBOICTB
BOJIOpoJia (ropeHue), B3aumo/iericTue Bogopoaa ¢ okcuaom meau (II) (BozmoxHo
UCIIOJIb30BAaHUE BUICOMATEPUAJIOB), HAOIIOACHIE 00PA3II0B BEIIECTB KOJIMUYECTBOM
1 Monb, uccienoBaHHe OCOOEHHOCTEH pAcTBOPEHMsI BEIIECTB C Pa3IMYHON
PacCTBOPUMOCTBIO, TIPUTOTOBJICHUE PACTBOPOB C OMPENEIEHHOW MACCOBOM JOJEU
pPacTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBHE BOJABI C META/NIaMU (HATPUEM H
KaJblIieM) (BO3MOKHO UCIIOJIb30BAaHUE BUJIEOMATEPUATIOB), HUCCJIEAOBAHUE
00pa3iioB HEOPTraHUYECKUX BEIIECTB PA3TMUHBIX KJIACCOB, HAOIIOICHUE U3MEHEHUS
OKpacKH MHIMKATOPOB B paCTBOPAX KUCIOT U LIET0YEH, U3YUEHHUE B3aUMOICHCTBUS



okcuna meau (II) ¢ pacTBopom cepHOI KUCIOTHI, KHCIOT C METaJJIaMH, PeaKiui
HEWTpaIu3aluy, NOJYyYEHHE HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHHE OJIHOTO
MeTajiia IpyruM U3 pacTBOPA COJIM, PELICHUE SKCIEPUMEHTAJIBHBIX 3a/1a4 10 TEME
«BakHeWme KIacchl HEOPraHUYECKUX COEAUHEHUID).

Ilepuoanuyeckuin 3axkoH u Ilepuoamyeckas cucreMa XHUMHYECKHX
yiemenToB JI. NU. MengeneeBa. CtpoeHue aroMoB. XUMHYECKasi CBSA3b.
OKHCINTETbHO-BOCCTAHOBUTEIbHBIC PEAKIIUU

[lepBble TOMBITKM KiAacCU(PUKAIMKA XUMHYECKHX 3JeMeHTOB. [loHsTne o
IpyINIax CXOJHBIX 3JEMEHTOB (LIEJOYHBIE M IIEJOYHO3EMEJbHBIE METALIBL,
raJloreHbl, THEPTHBIE Ia3bl). DJIEMEHThI, KOTOpbIe 00pa3yloT aMPOTEpHbIE OKCUIbI
Y TUPOKCHUJIBI.

Ilepuoanueckuit 3akoH. Ilepuoanueckas cucteMa XMUMAYECKUX 3JIEMEHTOB /1.
N. Menneneesa. KopoTkonepuoanas u nnuaHonepuoanas hopmel [lepuoguueckoit
cucreMbl xumuueckux sneMeHToB . M. MengeneeBa. Ilepuonsl u rpynmsl.
Du3nuecKui CMBICI ITOPSAAKOBOIO HOMEPA, HOMEPOB IIEPUOJIA U IPYIIILI JJIEMEHTA.

Crpoenune atomoB. CoctaB aTOMHBIX siaep. M3otonsl. DnekTponbl. CTpoeHue
ANIEKTPOHHBIX ~ 000JIOYEK aTOMOB TMepBbIX 20 XUMHUYECKHUX 3JIEMEHTOB
Ilepnomnueckon cucremnl [[. 1. MenneneeBa. XapakTepuCTUKA XHMHYECKOIO
AJIEMEHTA 110 ero noyioxkeHuro B [lepuonnueckoit cucreme /. . Menneneena.

3aKOHOMEpPHOCTH H3MEHEHUSl paJnyca aTOMOB XHWMHYECKHUX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAIUIMYECKUX CBOMCTB MO IrpyMIaM U Nepuoaam.

3nauenue [lepnogmyeckoro 3axkoHa u [lepruoauyecko CUCTEMBI XUMUYECKUX
JIEMEHTOB I pa3BuTUsA Hayku W mnpaktuku. [[. M. MenneneeB — yd€HbIM U
rpaKIaHUH.

Xumuueckass cBsi3b. KoBanmeHTHas (ToJisipHass M HEMOJSIpHAs)  CBS3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX JIEMEHTOB. IOHHAs CBS3b.

Crenenp  okuciieHus.  OKHCIHMTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Ipoueccsl OKMUCAEHUS U BOCCTAaHOBJICHHSI. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpa3loB BELIECTB METAUIOB M HEMETaUIOB, B3aUMOJICHCTBHE
TUAPOKCUIA LHMHKA C PACTBOPAMHM KHUCJIOT M UIENOYEH, NPOBEICHUE OIBITOB,
WUIKOCTPUPYIOLIMX  NPUMEPBI  OKHUCIWUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUU
(ropeHue, peakiu pa3ioKeHUs, COEAUHEHNUS ).

Mescnpeomemmnoie ceasu

Peanmszannst MeXNpeIMETHBIX CBS3€M NpU WM3YYEHHMM XHMHHM B 8 KIlacce
OCYLIECTBJISIETCS. 4YEpe3 HCIOJIb30BaHWE KaK OOMIMX ECTECTBEHHO-HAYYHBIX
NOHATHW, TAK W MOHATHUM, SBISIOLNIUXCS CHUCTEMHBIMH JUISl OTAEJIBHBIX ITPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.



OO0mre ecTeCTBEeHHO-HAYUYHbIE MOHSATHSA: HAYYHBIH (paKT, TUIIOTE3a, TEOPUs,
3aKOH, aHallu3, CHUHTE3, Kilaccuukanus, TMepUOJAUYHOCTh, HAOIIOICHUE,
AKCIIEPUMEHT, MOJIETMPOBAHUE, U3MEPEHHUE, MOJIEIb, SIBJICHUE.

®duszuka: Matepus, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU]I, ©30TOIIbI,
PaZMOaKTUBHOCTb, MOJIEKYJa, JJIEKTPUYECKUH 3apsiji, BEIIECTBO, TEIO, OO0BEM,
arperaTHO€ COCTOSIHME BEIIeCTBa, ra3, (U3UYECKHUE BEIUYMHBI, €IUHUIIBI
U3MEpEHHUs, KOCMOC, TUIaHEeThI, 3B€3/1b1, COJHIIE.

buonorus: porocunres, apixanue, ouochepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbl, TOPHBIE TOPO/IbL, IOJIE3HbIE
MCKOITa€MbI€E, TOIUIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BenecTBo M XUMHYeCKasi peaKkus

[Iepnonnueckuit 3akoH. [leproguyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B HU3MEHEHUU CBOMICTB
XUMHUYECKHUX PJIEMEHTOB MEPBBIX TPEX NEPUOIOB, KNS, KANbIUA U UX COEAUHEHUM
B COOTBETCTBUM C TMOJOKEHUEM »JJIeMEHTOB B llepuonnueckoil cucreme u
CTPOEHUEM HX aTOMOB.

Crpoenue BeliecTBa: BUABl XMUMHYECKOW CBA3U. THIBI KPUCTAINIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMUYECKON PEIIETKH U
BHJIa XUMHYECKOM CBS3U.

Knaccudukanusa 1 HOMEHKIaTypa HEOPraHWYECKHUX BEIIEeCTB. XUMHUYECKUE
CBOMCTBa BEIIECTB, OTHOCAIIMXCS K Pa3IU4YHbIM KjaccaM HEOPraHUYeCKHX
COEIMHEHU, TEHETUYECKAs CBA3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanysa XuMuueckux peakivii Mo pa3InyHbIM MpU3HAKaM (110 YUCITY
U COCTaBy YYacCTBYIOIMX B pEAKIMH BEUIECTB, MO TeIuioBOMYy 3 deKTy, 1Mo
U3MEHEHUIO CTENEHEH OKHUCIEHUS XMMHYECKUX 3JIEMEHTOB, M0 O0OpaTUMOCTH, IO
YYACTHIO KaTajau3aropa). DK30- U HIOTEPMHUUYECKUE PEAKLUU, TEPMOXUMUYECKUE
ypaBHEHHS.

[Tonsitue o ckopoctu xuMuueckon peakiuu. [lonsTne 00 00paTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHsATHEe 0 TOMOTeHHBIX M IeTepPOTCHHBIX
peakuusax. [lonsatue o karanuse. [lonsatne o xumMmuyeckoM paBHoBecuu. DakTopsl,
BIUSIOIIME HAa CKOPOCTb XHMHYECKOW pPEAaKIMH M IOJO0KEHWE XUMHUYECKOTO
PaBHOBECHSI.

OKHCIIUTETbHO-BOCCTAHOBUTENILHBIE  PEAKIMM,  DJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHOW  pEaKIUu. CocraBneHue  ypaBHEHUU
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIHMd C  HUCIOJB30BAHUEM  METOJa
AJICKTPOHHOTO OajaHca.



Teopust FNEKTPONUTUIECKON TUCCOUUALMU. DIIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
Katnonel, annonsl. MexaHu3M AHCCOLMALMU BEIIECTB C Pa3IMYHBIMH BUIAMH
xuMuueckoit cBszu. Crenenn qucconuanuu. CUIbHbBIE U CIa0bIe dJIEKTPOTUTHI.

Peaxuu noHHOTO OOMEHa. Y CIOBUS MPOTEKAHUS PEAKIINA HOHHOTO OOMEHa,
MOJIHBIE M COKpAIlllEHHbIE HMOHHBbIE YypaBHEHUs peakuuil. CBoilcTBa KHUCIOT,
OCHOBAHMI U COJICH B CBETE MPEACTABICHUI 00 IJIEKTPOIUTUUECKON TUCCOIUALINU.
KauectBeHnHbie peakuiyu Ha HOHBL. [IoHSATHE O TUIIPOIU3E COJEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJCIISIMA KPUCTAUIMYECKUX PEHIETOK HEOPraHHUYECKHUX
BEIIECTB — METAJJIOB W HEeMeTaioB (Tpadura M anmasza), CIOKHBIX BEIIECTB
(xJ0puaa HaTpus), UCCIEOBaHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKON PEaKIUU OT
BO3JICUCTBUS  pa3IMYHBIX  (DAaKTOPOB, HCCIEIOBAHUE  DJIEKTPONPOBOTHOCTH
pPacTBOPOB BELIECTB, IPOIIECCa TUCCOLMAIIUU KUCTIOT, IeI0Ueh U cosiel (BO3MOKHO
UCIIOIb30BaHUE BHUACO MAaTEpPHUAJIOB), MPOBEIEHUE OIbBITOB, HWILTIOCTPHUPYIOIINX
NpU3HAKK TMPOTEKaHMWsSI peakiMii HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BbIJICJICHHE Ta3a, 0Opa30BaHUE BOJIbI), OIbBITOB, WJUIIOCTPUPYIOLUIUX MPUMEPHI
OKUCIIUTENIbHO-BOCCTAHOBUTENBHBIX peakiuid (TOpeHHue, peakiuu paslioKeHUs,
COCAMHEHHUSI), pPAClNO3HABAHWE  HEOPraHMYECKUX  BEIIECTB C  MOMOIIBIO
KQ4EeCTBEHHBIX PEAKIMI HAa MOHBI, PEIIEHNE SKCIIEPUMEHTAIBHBIX 33/1a4.

HeMmeTaJibl U MX COeIMHEHUS

OOmiass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble CTeneHu okucieHus. CTpoeHue U (PU3NUYECKHUE CBOMCTBA MPOCTHIX
BEIIIECTB — rAJIOTeHOB. XMMHUYECKHE CBOMCTBA HA IIPUMEPE XJI0pa (B3aUMOJICHCTBUE
C MeTaJUlaMH, HeMeTalylaMH, Ienoyamu). Xiopooaopohd. ComsiHas KHUCIOTa,
XUMHUYECKUE CBOWCTBA, IIOJIydyeHUE, TMpuMeHeHue. JleiicTBue Xjopa H
XJIOPOBOJIOPOJIa HA OPTraHU3M YeJloBeEKa. BaxkHenre XJIOpUuabl U X HAX0XKIECHUE B
MPUPOJE.

Ob6mrast xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CTpoeHue W (pumyeckue CBOMCTBA
MPOCTBIX BEIIECTB — KUCIOPOJa U CePhbl. AJIIIOTPOITHBIE MOAU(PUKAIIUN KUCIOPOIa
u cepbl. XumMuueckue cBoiicTBa cepbl. CepoBoaopos, cTpoeHue, GU3NYecKue u
XuMuueckue cBorcTBa. OKCUABI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, GU3NIECKUE U XUMUYIECKHE CBOMCTBA (00IIHe KaK MpeICTaBUTEIS
KJlacca KHUCJIOT U crnenuduueckue). XUMHUECKUE PEeakinH, JeKallue B OCHOBE
IPOMBIIIEHHOTO Ccroco0a Mody4yeHusi CepHOM KuciaoTbl. [IpuMeHeHue cepHoi
KUCJIOThl. CoNu CEpHOWM KHUCIOThI, KayeCTBEHHAash peakius Ha Cyiab(}aT-uoH.
Haxoxnenue cepbl u €€ cOoeAMHEHWM B MNpUpoAe. XHUMHUYECKOE 3arpsi3HCHUE
OKpY’KaloIiel Cpelbl COCIWHEHUSAMH Cephbl (KHCIOTHBIC IOXKIU, 3arps3HEHUE
BO3/lyXa U BOJOEMOB), CITOCOOBI €T0 MPEIOTBPAILICHHUS.



OO6miast xapaktepucTuka 37eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHs. A30T, PaCHpPOCTPAHEHHE B MPHUPOJIE,
du3nueckre 1 XuMHUecKre cBoiicTBa. KpyroBopor azora B npupoje. AMMHUaK, ero
¢usnyecKkue U XMMHUECKUE CBOMCTBA, OMyueHue U nmpuMenenne. Coinu aMMOHuS,
uX Qu3nvecKre U XUMUYECKUe CBOICTBa, mpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THAasl KHUCIIOTa, €€ TOoJydeHHe, (PU3MYECKUE U XUMHUYECKUE
cBOMcTBa (00OIIME Kak TMPEACTaBUTENST Kjacca KHUCIOT W cruenuduueckue).
Hcnonb3oBaHre HUTPATOB U COJIEH AMMOHHMSI B KAUECTBE MUHEPATIbHBIX YI00pEHUN.
XHWMHUYECKOE 3arpA3HEHUE OKPYKAIOIIEH Cpellbl COETMHEHUSIMU a30Ta (KHCIOTHBIE
JOXKAM, 3arpsA3HEHHE BO37yxa, MOuBbl U BomoémoB). docdop, amnorponHbie
moaudukanuu docdopa, uzndeckue U xumuueckue cBorcta. Okcup docdopa
(V) u dochopHas kuciora, puznueckue U XUMHUYECKUE CBOMCTBA, MOJIydEHUE.
Hcnonb3oBanue (hochaTtoB B KaueCTBE MUHEPATBHBIX YA0OPEHHUIA.

Ob6mrast xapaktepuctuka 31aemMeHTOB [VA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTE€pHbIE CTENICHU OKUCIIEHUS. Y TIIEpO/], aJFIOTPOIIHbIE MOAU(pUKALINY,
pacnpocTpaHeHue B MpUpPOJE, PU3MUECKHe U XMMUYECKHE CBOMCTBa. AncopOius.
Kpyrosopor yriepona B mnpupoae. Okcuisl yriepoaa, HUX (UMUYECKUE U
XUMUYECKUE CBOWCTBA, JEHCTBHE HAa JKUBbIE OPraHU3Mbl, [OJIYyYEHUE U
IPUMEHEHHE. DKOJOTHYECKHE MPOoOJIeMbl, CBA3aHHbIE C OKcuaoMm yriuepoaa (IV),
rUnoTe3a TJI0O0ATBHOrO MOTEIJICHUS KIKMMarta, MapHUKOBBIM 3ddexT. YromapHas
KUCIIOTa U €€ CONM, UX (PU3MYecKHe W XHMMHUYECKHE CBOWCTBA, MOJyYEHHE U
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-uoHBL. Mcmosnb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, IPOMBILIJIEHHOCTH U CEIbCKOM XO035KCTBE.

[lepBoHayabHbIE TOHATHSA 00 OPraHUUYECKUX BELIECTBaX KakK O COEIMHEHUSX
yraepoja (MeTaH, 3TaH, dTUJIEH, alleTHIICH, 3TaHOJI, TJIULEPUH, YKCYCHAs! KUCIIOTA).
[TpupoaHble HMCTOYHUKK YIJIEBOJAOPOAOB (yrojib, HPUPOAHBIA Ta3, HeDTh),
OPOAYKThl UX mepepaboTku (OE€H3UH), UX POJb B OBITY M MPOMBILUIEHHOCTH.
[TonsiTrie 0 OMOJIOTMYECKU Ba)KHBIX BEIIECTBAX: XKHUpPax, OeNKax, yrieBojaax — U ux
polii B OKM3HM 4eloBeKa. MarepualbHOE €IMHCTBO OpPraHUYECKUX W
HEOPraHUYECKUX COCTMHEHUN.

Kpemuuii, ero ¢usnueckue U XUMHUYECKHME CBOWCTBA, IMOJIYYEHUE U
npumenenue. CoequHeHus KpeMHus B mpupoje. O6mue npeacTaBieHus 00 okcuae
kpemaus (IV) u xpemaueBoii kuciaoTe. CHIMKATHI, UX HCIOJb30BaHHE B OBITY, B
IPOMBIIIIEHHOCTH. BakHeillue cTpouTenbHble MaTepuaibl: KepaMHKa, CTEKIIO,
eMeHT, OeToH, xene300eToH. I[lpobiembl ©€30MaCHOrO  UCIIOIb30BaHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B MIOBCETHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHre 00pa3lloB HEOPTaHWYECKUX BEIIECTB, CBOMCTB COJSTHOM KHCIOTHI,
IIPOBE/ICHUE KAaUEeCTBEHHBIX PEAKIMN Ha XJIOPUJI-MOHBI U HAOIIIOICHUE MPU3HAKOB



UX TPOTEKAHUSI, OMNBITHI, OTpaKaKIMUe (PU3NYECKHUE M XUMHUYECKHE CBOMCTBA
TaJIOTeHOB M WX COEIUHEHHH (BO3MOXKHO HCIIOIb30BAaHUE BUACOMATEPUATIOB),
03HaKOMJIEHUE C 00pa3aMu XJIOPUIOB (FaJIOT€HUI0B), O3HAKOMIICHHE ¢ 00pa3iiaMu
ceppl U €€ COeNMHEHUSMH (BO3MOXKHO HCMOJb30BAHUE BHICOMATEPHUAIIOB),
HAOJII0ICHHE TIpollecca OOYTIIMBAaHUS caxapa MoJI IeWCTBHEM KOHIIEHTPUPOBAHHON
CEPHOM KHUCIIOThI, M3YYEHUE XUMHUECKIX CBOMCTB pa30aBIEHHON CEpPHON KUCIIOTHI,
MPOBEJICHNE KaUueCTBEHHON PEaKIuM Ha CyJib(paT-uoH U HAOIIO/ICHUE MTPU3HaKa e
IPOTEKaHMs, O3HAKOMJIEHUE C (DU3MYECKMMU CBOWCTBaMM a30Ta, ¢ocdopa U HX
COEIMHEHHUH (BO3MOXHO HCIIOIb30BaHUE BUEOMATEPHAIIOB), 00pa3aMu a30THBIX
u (ochopHBIX yIOOpeHHUH, MoyuyeHue, coOMpaHue, paclio3HaBaHUE M H3YUYCHUE
CBOWCTB aMMHaKa, NPOBEIACHUE KAaYECTBEHHBIX pEAaKUMi HAa HOH aMMOHHUS U
dbochar-uoH W U3yyeHHE TPU3HAKOB HUX MPOTEKAHHUS, B3aUMOJICHCTBUE
KOHIICHTPUPOBAHHON a30THOM KHUCJIOTBHI C MeIbIO0 (BO3MOXHO HCIOJIb30BAHUE
BHUJICOMATEPUAIIOB), M3y4YCHUE MOJEIEH KPUCTAUIMUYECKUX PEHIETOK animasa,
rpadura, QyiepeHa, O3HAKOMIICHHE C MPOIECCOM aJICOPOIMU PaCTBOPEHHBIX
BEILIECTB AKTHUBUPOBAHHBIM YIVIEM M YCTPOWCTBOM NIPOTHBOras3a, IOJIyYEHHUE,
cobupanue, pacrio3HaBaHUE W U3yYEHUE CBOMCTB YTJIEKUCIIOTO rasa, MpOBEJCHUE
KAueCTBEHHBIX pEaKIMi Ha KapOOHAT U CUJIMKAT-UOHBI U U3YyUYECHHE MPU3HAKOB HX
NPOTEKaHMs, O3HAKOMJIEHWE C MPOAYKUMEH CHUIMKATHOW MPOMBIILIEHHOCTH,
pEelIEHNE 3KCIEPUMEHTAIBHBIX 3a7ad Mo Teme «BakHellline HeMeTalulbl U X
COCIMHEHHUSI.

MeTa/ibl 4 MX COeIMHEHUS

OO0mas xapakTepuCTUKa XMMUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nosioxxkeHuss B llepmogmueckon cucreme xumuuyeckux snemeHtoB [, .
MenpneneeBa u ctpoeHusi aromoB. CTpoeHUE METaIoB. MeTamndeckas CBs3b U
METaJUTMYECKasl ~ KpUCTa/UIMUecKas  peméTka.  DJICKTPOXUMUYECKUN  psll
HanpspKeHU MeTaiioB. @U3NYECKHe U XMMUYECKHE CBOWMCTBAa MeTayioB. O0mue
crocoObl TodydeHus: meTamwioB. [IOHSATHE O KOPpPO3MHM METANIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI UX OT KOppo3uu. CriiaBsl (CTallb, YyTYH, TIOPATIOMUHHMN, OpOH32)
U UX IPUMEHEHHE B OBITY U TIPOMBIILJICHHOCTH.

[Ilenoynsie MeTaibl: noyiokeHue B Ilepronuueckoil cucTeMe XMMHUYECKHUX
anementoB JI. . Menneneesa, CTpoO€HME HMX aTOMOB, HAaxO0XIECHHUE B IPUPOJE.
du3nyuecKkne U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpusi U Kanusi). OKCUIbl U
TUAPOKCUABI HAaTpusi W Kainusg. [IpruMeHeHHe MIEeNTOYHBIX METAUIOB U HX
COE€IMHEHUM.

[[lenouyno3eMenbHble METaJUIbl MAarHMid MW KalblMH: IIOJIOXKEHHE B
[lepunoanueckoit cucreMe XxumMudeckux 3yeMeHToB [[. . MenaeneeBa, CTpoeHue Ux
aTOMOB, HaXOXJE€HUE B Mpupoje. PU3NUECKUE U XUMUYECKUE CBOICTBA MarHus U



KaJbIusl. Baxkneime coequHeHnsI KanbIus (OKCHI, THIPOKCH/I, o). JKECTKOCTD
BOJIbI K CTIOCOOBI €€ YCTpaHCHMUS.

AJroMUHUI: TIoJ1I0)keHUE B [leproinueckor cucTeMe XuMHYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHHME aToMa, HaxOKJICHHE B mpupone. PusnvecKkue u
XUMHUYECKHE CBOMCTBA aTIOMHHHUSA. AM(POTEPHBIC CBOMCTBA OKCHJIA M THIPOKCH]IA
AJTFOMUHUSL.

Kenezo: nonoxenue B [lepuoguueckoii cucreme XMMUYECKUX 3J€MEHTOB /1.
N. MenpgeneeBa, CTpoeHME aroMa, HaxoXAeHuUe B Ipupone. Dusnyeckue u
XUMUYECKUE CBOMCTBA kene3a. OKCUIbl, TuIpOKCU bl U conu xenesa (11) u xenesa
(IIT), nx cocraB, CBOICTBA U MOTy4YCHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE ¢ o0pa3llaMud METANIOB M CIUIABOB, UX (PU3MUECKUMHU
CBOMCTBaMH, U3YUYEHHE  PE3YJbTaTOB  KOPPO3UH  METALIOB  (BO3MOXHO
HCIIOJIb30BaHUE BHJICOMATEPUAIIOB), OCOOEHHOCTEH B3aMMOJICMCTBHUS OKCHJIA
KBS W HATpUs C BOJOH (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPHAIIOB),
MCCIIEIOBAaHUE CBOMCTB KECTKOM BOJIbI, IPOIECCAa TOPEHUS Keje3a B KUCIOPOJIe
(BO3MOXKHO  HCMOJIb30BAHUE  BUJIEOMATEPUATIOB), TMPU3HAKOB  MPOTEKAHUS
KAueCTBEHHBIX PEaKI[Mi HAa MOHBI: MarHus, KaJbliKsl, aTFOMUHUS, IIMHKA, Kemne3a (1)
u xenesa (III), menu (II), HaOmromeHME W ONMHMCAaHWE IIPOIICCCOB OKpAITHBAHUS
MJaMEHM WOHAMM HATpusi, Kajaud U Kalblusi (BO3MOXXHO HCHOJIb30BaHUE
BUJICOMATEPUAJIOB), HCClIeI0BaHUE aM(OTEPHBIX CBOMCTB TUAPOKCHUIA ATTFOMUHUS U
TUJIPOKCHUAA LIMHKA, PEIUICHUE KCIEPUMEHTAIbHBIX 33/1a4 Mo TeMe «BaxHenine
METAJIJIbl U KX COCTUHEHUSD.

XuMHS M OKPYKAOLIAA cpeaa

BemectBa m Marepuansl B NMOBCEIHEBHOM JKM3HM 4esoBeKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB U XMMHUUECKUX peakiuil B ObITy. [lepBas momoinpb npu
XUMHYECKUX 0KOTax U OTPABIICHUSAX.

XUMHUYECKOEe 3arpsi3HEHHE OKpYyXKawlield cpeabl (MpeaesibHas AOMyCTUMAas
KOHIIeHTparus BemecTB, nainee — [1J1K). Poas Xxumuun B penieHun SKoJIOTrHIeCKUX
npoosieMm.

Xumuueckuii IKCnepumenm:

U3yueHHe OOpa3llOB MATEpUANIOB (CTEKJIO, CIUIABbl METAJIJIOB, MOJIUMEPHBIC
MaTtepualbl).

Mesicnpeomemnule céasu

Peanuzanusa MexXnpeaIMETHBIX CBS3€M NpU M3YYCHUHM XUMHM B 9 Kiacce
OCYILIECTBIISIETCS 4YE€pPe3 HCIOJb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATHUH, TaK U MOHSATHUM, SBJISIIOIIMXCS CUCTEMHBIMU JIJIs1 OTJICJIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOT O [IUKJIA.



OO1iue ecTecTBEHHO-HAayuYHble MOHATHSA: HAy4YHBIH (PakT, TMIIOTE3a, 3aKOH,
TEOpHsl, AaHajdu3, CHUHTE3, Kilaccudukauus, TMEepUOAUYHOCTh, HaOIIOACHNE,
OKCIIEPUMEHT, MOJCTUPOBAHUE, H3MEpPEHHE, MOJENb, SBJICHHE, MapHUKOBBIN
3¢ (exT, TEXHOIOTHS, MAaTEPHUATTBI.

dusuka: matepusi, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIH]I, U30TOIIHI,
PalMOaKTUBHOCTb, MOJIeKYyJIa, AIIEKTPUUYECKUI 3apsi, IPOBOJTHUKH,
MOJYNPOBOHUKY, AWDICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIEeCTBA, I'a3, pACTBOP, PACTBOPUMOCTh, KPUCTATUITMYECKAs
pemérka, CruiaBbl, (U3MUECKUE BEIMYMHBI, CAUHULBI W3MEPEHUsS, KOCMUYECKOE
IPOCTPAHCTBO, MJIAaHETHI, 3BE3/1bl, CoHIIE.

buonorus: ¢otocunres, apixanue, Ouocdepa, sKOocUCTEeMa, MHUHEPAJIHHBIE
yI0OpeHUs, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, MUTATEIbHEBIE BEIIECTBA.

I'eorpadus: atmocdepa, rugpochepa, MUHEpaIIbl, TOPHBIE TOPOABI, IOJIE3HbIE
UCKOMaeMble, TOIUIMBO, BOJHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE PE3yJbTAaThl OCBOCHHS IPOTPAaMMbl OCHOBHOT'O OOIIETro
00pa3oBaHUs JIOCTUTAIOTCS B XOJ¢ OOy4YeHHs XUMHUHM B €IUHCTBE Yy4eOHOU U
BOCIIUTATEJIbHOM JIEATEIbHOCTH B COOTBETCTBUU C TPATUIIUOHHBIMU POCCUUCKUMU
COIMOKYJIBTYPHBIMU UM JYyXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMH, MPUHSITHIMU B
o0IllecCTBE MpaBWJIaMH M HOPMaMHU TOBEACHUS M CIIOCOOCTBYIOT IIporieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUATIA3AIIMN 00YYarOIITUXCS.

JIngyHOCTHBIE  pe3yJbTaThl  OTPaXarT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBATbCA  CHUCTEMON TMO3UTHUBHBIX IIEHHOCTHBIX OpHUEHTAUA U
paclIMpeHne OIbITa ICITEILHOCTH Ha €€ OCHOBE, B TOM YMCJIE B YaCTH:

1) mIaTpUOTHYECKOTO BOCIIMTAHMS:

IIEHHOCTHOT'O OTHOIIICHHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUUECKOMY
U HAaydyHOMY HaCJEIuI0, TOHUMAaHUSI 3HAYCHHUS XUMHUUYECKOM HAayKu B >KU3HU
COBPEMEHHOTr0 OO0IIecTBa, CIOCOOHOCTH BIAJETh JOCTOBEpPHOM HH(pOpManuenr o
MEePEJIOBBIX JIOCTHKEHUAX M OTKPBITUAX MHUPOBONW M OTEUECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MHUpa U OOIIECTBA;

2) rpaKIaHCKOr0 BOCIIUTAHUS:

NpEACTaBICHUS O COLMAIbHBIX HOpPMax U NpaBUIaX MEXKIUYHOCTHBIX
OTHOIIEHUHN B KOJUICKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, YI4eOHOMCCIIeI0BATEIBCKOM, TBOPUECKOM 1 IPYTHX BUIAX AEATEIbHOCTH,
TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOM JEATEIbHOCTH TIPH BBINOJHEHUH
y4eOHBIX, TMO3HABATENbHBIX 3a/1au, BBIMOJHEHUM XUMHUYECKUX SKCIEPUMEHTOB,
CO371aHUH YIEOHBIX TIPOEKTOB, CTPEMJICHUS K B3AaMMOTIOHUMAHHIO U B3aUMOITOMOTIIN
B TIPOIIECCE ITON yUCOHOM JeATeIbHOCTH, TOTOBHOCTH OIICHUBAThH CBOE TOBEJICHUE
U TMOCTYIIKM CBOMX TOBApPHWINEH C MO3UIIMHA HPABCTBEHHBIX M IPABOBBIX HOPM C
y4ETOM OCO3HAHUS MOCECTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MIO3HAHUSA:

MHUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE M XUMHYECKOW pPEakivH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHM M COCTaBJISIOIINE
OCHOBY JIJI1 TIOHUMAaHUS CYITHOCTH HAyYHOW KapTHHBI MHpA, MPEJCTaBICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSl MPHUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MPUPOIHOM CPEZIOM, O POJIM XUMHUHU B TO3HAHUH 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHUBBI, HAIPABJICHHBIE HA MOJYYEHHUE HOBBIX 3HAHUW IO
XUMUH, HEOOXOJHMMBIC IS OOBACHCHUS HAOJIOaeMBIX IMPOIECCOB M SIBIICHHM,
MO3HaBaTEIbHON, MHGOPMAIIMOHHON M YWUTATEIbCKOM KYyJBTYpPhl, B TOM YHCIIE
HAaBBIKOB CaMOCTOSITEILHOM paboOThl C Yy4YeOHBIMU TEKCTaMM, CIPABOYHOMU



JUTEPATYpPOr, JIOCTYNHBIMU TEXHUYECKHMMH CpEACTBAMU HMH(POPMAIIMOHHBIX
TEXHOJIOTUH;

MHTEpeC K OOYyYEHHI0O M TO3HAHMIO, JHO003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTH K  CaMOOOpa30BaHMIO, TMPOEKTHOM U  HCCIENOBATEIbCKON
JeSITETPHOCTH, K OCO3HAHHOMY BBIOOPY HAMPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaJIbHEUIIIEM;

4) popMupoOBaHHs KYJIbTYPbI 310POBbSI:

OCO3HAHME IIEHHOCTH JKHU3HU, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY
3[10POBbIO, YCTAaHOBKHM Ha 3JI0POBBIM 00pa3 >KU3HHU, OCO3HAHUE TMOCIEACTBUU H
HEMPUATUE BPEIHBIX MPUBBIYECK (YIOTPEOICHHS aJIKOTOsl, HAPKOTUKOB, KypeHHs),
HEOOXOJUMOCTH COONIOJIEHUs] MpaBuid 0€30macHOCTH TIpu  oOpalieHun ¢
XUMUYECKUMHU BEIIECTBAMU B OBITY U PEabHOM KU3HM;

5) Tpy10BOr0 BOCIMTAHMS:

WHTEPEC K MPAKTHUYECKOMY M3yUCHUIO TTpodeccuii U Tpyia pa3InyHOTO PO,
YBaXKEHHE K TPYAY U pe3ysibTaTaM TPYJI0BOM AEATEIbHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHHUS  TPEAMETHBIX  3HAaHMM 10  XWMHH, OCO3HAaHHBIH  BBIOOD
WHJMBUAYaJIbHOU TPACKTOPUHU MPOJIOIHKEHUSI 00pa30BaHUs ¢ YUETOM JTUYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHenHon npodeccunoHanbHON IeITSIPHOCTH U Pa3BUTHS HEOOXOIUMBIX YMCHHM,
TOTOBHOCTH aJalTHPOBATHCS B TPOECCHOHATILHON cpeie;

6) 3K0J10rN4eCKOro BOCIIUTAHMS:

AKOJIOTMYECKH 1[EJI€CO00Pa3HOE OTHOIICHUE K MPUPOJIE KaK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYyIIECTBOBAHMS, IMOHMMAHUE LIEHHOCTH 3/I0POBOTO U
Oe3omacHOro o0Opas3a >KH3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3UYECKOMY M TICUXMYECKOMY 370pPOBbIO, OCO3HAHWE IIEHHOCTH COOJIOJACHUS
paBuUJl 0€30MaCHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YIPOKAIOIIKUX 30POBBIO U )KU3HU JIIOCH;

CIIOCOOHOCTH MPHUMEHATHh 3HAHMSI, MOJy4aeMble MPU U3YUYECHUH XUMHH, IJIS
pellieHus 3aa4, CBA3aHHBIX C OKPY>KaIOIIeH MPUPOAHON Cpenon, sl TTOBBILICHUS
YPOBHSI ~ DKOJOTMYECKOW  KYJbTYphl, OCO3HAaHHS TJIOOAJIBHOTO  XapakTepa
SKOJIOTMYECKUX TPOOJeM U MyTeH MX pPEIIeHUs MOCPEACTBOM METOJOB XHUMHH,
SKOJIOTMYECKOTO MBIILICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLMAIIBHON ITPAKTHUKE.

METANPEJMETHBIE PE3YJIBTATBI

B cocraBe wmetampeaMeTHBIX PE3yJIbTATOB BBIACIAIOT 3HAYUMBIE JUIS
dbopMupOBaHUS MUPOBO33PEHUSI OOIICHAYYHBIC MOHATHS (3aKOH, TEOPUSs, IPUHITUII,
runore3a, (QakT, CHUCTEMa, TPOIECC, OIKCIEPUMEHT U JPYyroe.), KOTOpbhIe
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YYEOHBIX TpPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HAHUW W3 ITUX MPEeIMETOB (OPMHUPOBATH MPEJCTABICHUE O IIEJIOCTHOM



HAay4YHOW KapTHUHE MHpa, U YHUBEpCaAIbHbIC YueOHbIE JACHCTBUS (ITO3HABATEIbHBIC,
KOMMYHHUKAaTHBHBIE, PETYJSITUBHBIC), KOTOpHIE 0OOecreduBarOT (HOPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO M OCYIIECTBICHUIO Y4YEOHOM
JICATEIILHOCTH.

Ilo3HaBaTe/IbHBbIE YHUBEpPCAJbHbIE YUeOHbIE 1eHCTBUSA

Ba3oBble Jioruueckue AeicTBHA:

YMEHHUSI HCIOJB30BaTh MNPHUEMBI JIOTUUECKOTO MBIIIJICHUSI TPH OCBOCHUH
3HAHUMU: PACKPBIBATH CMBICT XUMUYECKUX MOHSATUM (BBIACISITH UX XapaKTEPHbBIC
MpPU3HAKH, YCTaHABIMBATh B3aUMOCBSI3b C JPYTUMHU TMOHSATUSIMH), UCHOJIb30BAThH
MOHATHUS JIS1 OOBSICHEHUS OTJICIbHBIX (JAKTOB U SIBIICHHM, BRIOMpPATh OCHOBAHUS U
KPUTEpUU JUIS KIacCU(PUKAIMU XUMHYECKUX BEIIECTB M XUMHUUYECKUX PEAKIIUH,
yCTaHaBJIMBATh MPUUYUHHO-CIIEICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Y4YCHUS,
CTPOUTH JIOTUUECKUE PACCYXKJEHUS (MHIYKTUBHBIC, JCAYKTUBHBIC, IO aHAJIOTHUH),
JIeNIaTh BBIBOJIBI M 3aKJIFOUCHUS

yMEHHE TPUMEHATh B TIPOIlECCe TO3HAHWS TOHATUA (TIpeAMETHhIE |
MeTanpeIMETHbIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJICNIH, UCTIOJIb3yEMbIE B XUMUU,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHbIE TTPEACTaBICHUS —
XUMUYECKUN 3HAK (CMMBOJ JJEMEHTa), XUMHUYecKas ¢opMyna W ypaBHEHUE
XUMHUYECKON peaklny — MPHU PEIICHUH Y4eOHO-TI0O3HABATEIbHBIX 3aJ1a4, C YIETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISIBIATH U XapaKTEPU30BATHh CYIIECCTBEHHBIC
MPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMH,
BBISIBJISITh  OOLIME  3aKOHOMEPHOCTH, MPUYMHHO-CICACTBEHHbIE CBSI3U U
NPOTUBOPEUHS B U3yUaEMbIX IIPOIIECCaX U SIBICHUSX.

ba3oBble ucciieoBarTe/IbCKHe TeMCTBHA:

YMEHHUE MCIIOJb30BaTh IOCTABJICHHBIE BOMPOCHI B KAa4eCTBE MHCTPYMEHTA
MO3HAHMS, @ TAK)KE B KAYECTBE OCHOBBI sl (POPMUPOBAHUS TUIIOTE3BI 10 TIPOBEPKE
MPaBUJIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

PUOOPETCHHUE OIbITa 110 IUTAHUPOBAHUIO, OpPraHU3AIlMd W IPOBEIACHUIO
YYCHUYECKUX OKCIIEPUMEHTOB, yMEHHE HaOIoaaTh 3a XOJ0M Ipoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yibTar, (opMyJIupoBaTh 000OIIEHUS U
BBIBOJIBI 10 PE3yJIbTaTaM MPOBEAEHHOTO OIBITA, UCCIECIOBAHUS, COCTABIATh OTUET
0 MPOJIENIAHHOM padoTe.

Pabora ¢ undgopmanmeii:

yMEHHUE BBIOMpATh, aHAIMU3UPOBATh W HHTEPIPETUPOBATH HHGPOPMAIHIO
pPa3IMYHBIX BUJIOB U ()OPM MIPEACTABICHUS, MOJy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIOMYJISIpHAsT ~ JIUTEpaTypa XUMHUYECKOTO COJEp)KaHUs, CIPaBOYHBIC
nocoOusi, pecypcel WHTepHETa), KPUTHYECKH OIIEHWBATh MPOTHBOPECUYUBYIO U
HEJ0CTOBEPHYIO MH(POPMAIIHIO;



YMEHHE MPUMEHTHh Pa3Iu4Hble METOJbl U 3alpOChl MPU MOUCKE U OTOOpE
UHGOpPMAIlMM U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJUMBIX Ui BBIIIOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3aJa4 ONpPEIEIEHHOT0 THIIA, TPUOOPETEHUE ONbITA B
o0JacTl UCHOJB30BaHUS HMH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHHE KYJbTYpOH aKTUBHOI'O UCIOJIb30BAHUS PA3IMYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTUMANIbHYIO OpMY IpeaCcTaBieHUs HHPOPMALUU U
WUTIOCTPUPOBATh PpEIIaeMble 337aud  HECIOKHBIMU CXeMaMu, Juarpammamu,
apyrumu popmamu rpaduKi U UX KOMOMHALUSAMY;

YMEHHE WCIOJb30BaTh U AaHAIU3UPOBAaThb B IIpolecce Y4YeOHOU W
UCCIIEJIOBATENIbCKOM N1€ATEIbHOCTH MHPOPMAIMIO O BIUSHUHM NMPOMBIIUIEHHOCTH,
CENIbCKOTO XO3SIMICTBA W TPAHCIIOPTAa HA COCTOSIHME OKpYXKaroled IpUPOAHOU
Cpelibl.

KoMMyHHMKAaTHBHbBIE YHMBepPCcalbHbIe YUeOHbIe 1eliCTBUSA:

YMEHHS 337]aBaTh BOMPOCHI (B XO/€ rUaora u (Win) JUCKYyCCUH) MO CYyIIECTBY
oOcyxgaeMoi  Tembl, (POPMYJIUPOBATH CBOM MPEIJIOKEHUS OTHOCHUTEIBHO
BBIIIOJIHEHUS [TPEIOKEHHON 3a1a4H;

YMEHUSl  NPEJCTaBIATh  NOJYYEHHbIE  pPe3yJbTaThbl  IO3HABATEIbHOU
NESATENbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JeJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJIHEHHUS] XUMHUYECKOTO SKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
1a00paTOPHOI pabOTHI [0 UCCIIETOBAHUIO CBOIMCTB BEILIECTB, YUEOHOIO IIPOEKTA);

yMEeHUsI y4eOHOTro COTpYJHUYECTBA CO CBEPCTHHKAMU B COBMECTHOMU
NO3HABATENILHOM M MCCIIEIOBATENbCKOM  JESATENBHOCTH  MPU  PELIECHUU
BO3HHUKAIOIIMX NPOOJEM Ha OCHOBE Yy4u€Ta OOIIMX WHTEPECOB M COTJACOBAHUS
no3unuil (00cyxeHusi, 0OMEH MHEHHMSIMH, «MO3TOBbI€ IITYPMbD», KOOPAUHALIUS
COBMECTHBIX JCHCTBUM, OIPENCIICHUE KPUTEPUEB IO OLEHKE KadyecTBa
BBINIOJIHEHHOM paOOThI U JPYTHE).

PerynsiTuBHBIE YHMBepcaJbHbIe Y4eOHbIe JeHCTBUSA:

YMEHHUE CAMOCTOATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO
NeSITENbHOCTh, BHIOMPATh Hanbosee 3PpPeKkTuBHBIE CIIOCOOBI pelIeHusl y4eOHbIX U
NO3HABATENbHBIX 33/7a4, CaMOCTOSTEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
NPEIJIOKEHHBI AJTOPUTM JIEWCTBUM TPHU BBINOJHEHUM 3aJaHUM C Y4ETOM
NOJyYeHUs] HOBBIX 3HAHUU 00 HM3yyaeMbIX OOBEKTaX — BEIECTBAaX M PEaKIMSIX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOIO pe3yibTaTa 3asBICHHOW LEJIHA, YMEHHE
UCIIOJIb30BaTh M aHAIM3UPOBATH KOHTEKCTHI, MPEJIaraéMble B YCIOBUU 3aJIaHUN.

NNPEJMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMeTHBIX pe3yJbTAaTOB IO OCBOCHHUIO 0053aTEIbHOrO
colepKaHMs, YCTAHOBJIEHHOTO MaHHOW (denepasibHOW pabodeil mporpaMMon,
BBIJICJISIIOT: OCBOEHHBIE OOYYalOIIMMMCS HAy4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



nercTBul, crnenuuUUecKue IS IpeAMeTHOH o0jacth  «XUMHUS», BHUIBI
NEATENIbHOCTH 1O  MOJYYEHUID HOBOIO  3HaHWs, €ro HHTEpIpETalnH,
npeoOpa3oBaHUIO M MPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIIHIX.

K koHiry oOyueHnust B 8 kiacce npeaMeTHbIie pe3yibTaThl HA 0230BOM yPOBHE

JOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e pAacCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IOHATHI: aTOM, MOJEKYJa,
XUMUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpOIHAST M HEOJHOPOHAs), BaJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHash Macca,
MaccoBasi JI0JIsl XUMHUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKUCJICHMS, XMUMHUYECKasl peakius, KilaccupuKaius peakiui: peakiuu
COCAMHEHUS, PEaKIUU Pa3JIOKEHUS, PEaKIUU 3aMElIeHUs, peaKuu
o0MeHa, PK30- ¥ SHJIOTCPMHUUCCKHIE PEAKIINH, TEII0BOM A((EKT peakium,
SJIPO aToMa, SJICKTPOHHBIN CJIOW aToMa, aTOMHas OpOUTalb, pauyc aToMa,
XUMUYECKasl CBS3b, NOJISIPHAS U HEMOJSIPHAsl KOBAJICHTHAs CBS3b, HMOHHAs
CBSI3b, WOH, KaTMOH, aHWUOH, pPAcCTBOP, MaccoBas JOJis BeEIIeCTBa
(mpolieHTHAs! KOHILIEHTPAIIUs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHUYECKHX TIOHATUHA U
MPUMEHSTH 3TU NOHATHUA IPU ONKMCAHUY BEILECTB U UX MPEBPALLICHUH;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY JJISI COCTaBJieHHs (popMyn
BEIIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUM;

e OINpENENsATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENEHb  OKHUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COEJUHEHUSX,
MIPUHA/JIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KIIAcCy COEOUHEHHN IO
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJEHTHasT M HOHHAs) B
HEOPTraHUYECKUX COCAUHEHUSX;

e packpbeiBaTh cMbIca Ilepuonnueckoro 3akona JI. W. Mengeneesa:
JEMOHCTPUPOBATh TNOHUMAHHE MEPUOAUYECKONM 3aBUCUMOCTH CBOMCTB
XUMUYECKUX JIEMEHTOB OT MX MojiokeHus B Ilepuoauyeckoii cucreme,
3aKOHOB COXPAHEHHMS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOTajipo;

e ONUCHIBATH W XapakTepuszoBaTh TaOIMuHY0 QopMy Ilepuognyeckoit
CUCTEMBbl XHMMHMYECKHX DJJEMEHTOB: pa3jiuyaTh I[OHATUS «TJIaBHas
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpynmna)», maneie u
OOJbIIIME TEPHUOJIbI, COOTHOCUThL OOO3HAUEHMS, KOTOPHIE HMEIOTCA B
tabiaune «llepumomnueckas cucTtemMa XuMHYeckux diemeHToB J[. U
MeHnpeneeBay € UYHUCIOBBIMM XapaKTEPUCTUKAMHM CTPOEHHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij Apa, 00IIee YUCII0 JIEKTPOHOB U
pacrnpeiefieHue uX 1Mo AJIEKTPOHHBIM CIIOSIM);

KJ1acCU(UIIMPOBATh XMMUYECKHE DJIEMEHTHI, HEOPTraHWYECKUE BEIIECTBA,
XUMUYECKUE peakuuu (10 YUCIy U COCTaBy YYAcCTBYIOLIMX B pEaKLUU
BEIIECTB, 10 TeTUIOBOMY (D deKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIHME XHUMHYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIaCCOB, MOATBEPKIasi ONMMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHHMM COOTBETCTBYIOIINX XUMHUYECKUX PEAKLIN;

IPOrHO3UPOBAaTh CBOWCTBA BEIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOIO
COCTaBa, BO3MOYKHOCTHM TMPOTEKAHUS XHUMHYECKUX IPEBPALICHUI B
Pa3JIMYHBIX YCIIOBHUSIX;

BBIYMCIIATh OTHOCUTENIbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO [IOJIF0 XHUMHYECKOro 3jeMeHTa 1o (opMyJe COEeIUHEHMS,
MacCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, IPOBOAUTH PACUETHI 10 YPABHEHHUIO
XUMUYECKOU pEaKInH;

IIPUMEHSTh OCHOBHBIE OIEPALIMK MBICIUTEIBHON AEATEIbHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTU3alluio, Kilaccu(ukaiuio,
BBISIBJICHUE TMPUYUHHO-CJIEJACTBEHHBIX CBSI3€M — MJI1 U3Yy4YEHUs CBOICTB
BEIIECTB U XHMHUYECKHX pPEAKUHM, €eCTECTBEHHO-HAYUHbIE METO/bI
NO3HAaHUSA — HAONIOJEHHE, M3MEpPEHUEe, MOJCIUPOBAHUE, JKCIEPUMEHT
(peasibHBINA U MBICJICHHBIN);

CJIe10BaTh MPaBUJIaM MOJb30BAHUS XUMUYECKOM OCY 101 U 1a00paTOPHBIM
obopymoBaHueM, a TakKe IMpaBujaaM oOOpaleHusi ¢ BEIECTBAMH B
COOTBETCTBUM C HWHCTPYKIMSIMH TI0 BBITIOJHEHUIO JIa0OPAaTOPHBIX
XUMHUYECKUX OMBITOB MO MOJYUYESHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(BoopoJia M KHCIIOpPOJA), MPUTOTOBJICHUIO PACTBOPOB C OMPENEIEHHOM
MacCOBOW JOJIEW PAaCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh U IMPOBOIAUTH
XUMUYECKUE SKCIEPUMEHTHI IO PACHO3HABAHUIO PACTBOPOB ILEIOYEH U
KHUCIIOT C TTOMOIIbIO MHIUKATOPOB (JIaKMyC, (heHON(PTAICUH, METUIOPAHK

U IpyTHE).

K xonny oOyuenus B 9 kiaacce npeaMeTHbIE pe3yIbTaThl HA 0A30BOM YpOBHE
JOJKHBI OTPaKaTh C(POPMUPOBAHHOCTD Y OOYYAIOIIMXCS YMEHUM:

pPacKpbIBaThb CMBICI OCHOBHBIX XWMHMUYECKUX IOHATHH: XWMHUYECKHU
JJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, aHWOH, IIPOCTOE BEILIECTBO,
CJIOKHO€ BEUIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTENEHD
OKHUCJIEHUS, XUMUYECKasl peaKusi, XUMUYECKas CBA3b, TEIJIOBOU 3P (DeKT
peakiuu, MOJb, MOJSIpHBIME  O00BEM,  pacTBOp,  BJICKTPOJIHTHI,
HEIJICKTPOJIUTBL, JJIEKTPOJIMTUYECKAsT IUCCOLMALMUA, PEAKLHUH HOHHOI'O
oOMeHa, KaTauu3aTrop, XHMHUYECKOE paBHOBECHE, OOpaTUMblE U



HEeoOpaTUMBbIE pEaKIUMU, OKHUCIHTEIbHO-BOCCTAHOBHUTEIbHBIE PEaKIINH,
OKHCIIUTEIb, BOCCTAHOBUTEIb, OKUCICHUE U BOCCTAHOBIICHHE, aJUIOTPOIU,
amM(pOTEPHOCTb, XUMHYECKast CBSI3b (xoBasieHTHAsI, HMOHHAs,
METaNINYECKasl ), KpUCTAIMYECKas pEIIETKA, KOPPO3Hs METAIIOB, CILJIaBbI,
CKOPOCTh XMMHUYECKOW pEaKIUU, MPEJEIbHO AOMYCTUMAasi KOHIIEHTpaIus
ITJIK BemiecTna;

WUTFOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKHX TMOHATHM U
MPUMEHSITh 3TH TOHSTHUS MPU OMUCAHUY BEILIECTB U UX MPEBPAIICHUH;
UCIIOJIb30BAaTh XUMHUYECKYI0 CHUMBOJIMKY JJISS COCTaBIICHHUS (HOPMYT
BEILIECTB U YPABHEHUN XUMHUYECKUX PEAKIIUM;

ONPENEIIATh BAJICHTHOCTh U CTEIIEHb OKUCIECHUSI XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUSIX PpA3JIMYHOTO COCTaBa, NPUHAMIEKHOCTb BEUIECTB K
onpenen€éHHOMY KJacCy COEIMHEHMH 1o (opmysiaM, BUJ XUMHUYECKON
CBsI3U (KOBaJEHTHAs, WOHHAs, METaJUIMYecKas) B HEOPraHUYECKUX
COCIMHEHMSIX, 3apsij MOHA M0 XUMHUYECKOU (opmMmyJie, XapakTep Cpenbl B
BOJHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUMN, TUI KPUCTAIUNYECKOU
PELIETKA KOHKPETHOI'O BEILECTBA;

packpeiBath cmbica Ilepmogmueckoro 3akona [[. M. MeHnneneeBa u
JEMOHCTPUPOBATh €ro IOHHWMAaHUE: OIUCHIBATH W XapaKTepU30BaTh
Tabmunyio Gopmy Ilepuoanueckoil cUCTEMbl XMMHUYECKHX 3JIEMEHTOB:
paznuyaTh MOHATUS «TJIaBHas mnoArpynna (A-rpynma)y U «mobouyHas
noarpynna (b-rpynna)», wmanble u OOJbIIME MEPUOIBI, COOTHOCUTH
0003HaYEHUs1, KOTOPHIE UMEIOTCS B IEPUOANUYECKON TabJIUIIE, C YUCTOBBIMU
XapaKTepUCTHUKAMH CTPOEHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB H
3apan  sApa, oOIIee YHWCIO JJIEKTPOHOB U paclpeiieieHHe HUX 110
AJIEKTPOHHBIM CJIOSIM), OOBICHSTH OOIIHME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M HMX COCIMHEHUN B Mpeaerax MallbIX NMEpPUoJOB U
[JIABHBIX MOJTPYMI C YYETOM CTPOEHUS UX aTOMOB;

KJ1acCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTraHWYECKHE BEIIECTBA,
XUMUYECKHE peakiuu (M0 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PEaKIuu
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO U3MEHEHHUIO CTEIEHEW OKHUCIICHUS
XUMHUYECKUX IJIEMEHTOB);

XapaKkTepu30BaTh (OMHUCHIBATH) OOIMME U CHENUPUIECKUE XUMHUYECKUE
CBOWCTBAa NPOCTBIX M CJOXKHBIX BEIIECTB, MOATBEPKAAsl OIMHCAHUE
npuMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIUK;

COCTaBIIATh YPAaBHEHUS BJEKTPOJIUTUYECKOW JHCCOLMAIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE M COKPAILEHHBIE YPABHEHHUS PEAKIIUI HOHHOTO



oOMeHa, ypaBHEHHUs pEaKlMi, TMOATBEPKIAIOIINUX CYyIIECTBOBAHUE
TeHETHYECKOU CBSI3U MEXY BEIIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX — PEAKIIUN
MOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHca 3THX PEaKIInii;
MIPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHWS,
BO3MOXXHOCTH TPOTEKAHUS XWMUYECKHX TMPEBpPALIEHUNH B Pa3TUYHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MAacCOBYIO [IOJIFO XHUMHYECKOTO JJeMeHTa 1o (GopMysie COCIMHCHWS,
MacCOBYIO JIOJIIO BEIIIECTBA B pACTBOPE, TPOBOUTH PACUETHI MO YPABHEHUIO
XUMHUYECKOUN peaKilni;

coOJTI01aTh TIpaBuJIa MOJIb30BAHMS XUMUYECKON TTOCYI0M B Ja00paTOPHBIM
o0OpysOoBaHMEM, a TakXkKe TMpaBuia OOpallleHUsi C BEHIECTBAMHU B
COOTBETCTBUM C HWHCTPYKIIMSIMH TI0 BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OTBITOB MO MOTYUYECHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(aMMHaKa U yrieKucioro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KAaYeCTBEHHBIN COCTAB Pa3TUIHBIX
BEIIIECTB. PACMO3HABATH OMBITHBIM IyTEM XJIOpUI-, OPOMHI-, HOIUI-,
kapOoHat-, docdar-, cunmkar-, cyiabdar-, THIAPOKCHUI-UOHBI, KaTHOHBI
aMMOHMSI U HMOHBI W3YYEHHBIX METAJUIOB, MPUCYTCTBYIOUIUME B BOJHBIX
pacTBOpax HEOPTraHUYCCKUX BEIICCTB;

MPUMEHSTH OCHOBHBIC OTIEPAIUU MBICIIUTECIILHOMN NEITEILHOCTH — aHATIN3 U
CHUHTE3, CpaBHEHHE, 0000IIEHHE, CUCTeMAaTH3alIUIO0, BHISIBJICHUE MPUYMHHO-
CJIEICTBEHHBIX CBSI3€U — JJI1 U3YYCHHS CBOWCTB BEIECTB M XUMHUYECKUX
peakiMii, eCTECTBEHHO-Hay4YHble METOAbl TO3HaHUSI — HaOJOICHHE,
U3MEpEHUe, MOJICIMPOBaHUE, SKCIIEPUMEHT (pEeaibHbIA U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Kosaun4yecTBo 4acoB
Ne HanmeHoBaHMe pa3ieioB U JIeKTPOHHBIE (HU(POBHIE)
KoHTpoJbHbIe IIpakTHYeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoTsbI padoThI
Paznen 1. [lepBoHavajbHble XUMUYECKHE OHATHS
Xumusi — BaxkHast 00J1aCTh

11 €CTECTBO3HAHUS U 5 5 bubmuoreka [JOK

' MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837¢

YyeJoBeKa

12 BemiecTBa 1 xummnueckue 15 1 bu6mmoreka [IOK

' peakunu https://m.edsoo.ru/7f41837¢

Uroro no pazneny 20

Pa3zgen 2. BaxkHelinue npeacTaBuTe/ M HEOPraHMYeCKNX BellecTB
21 Boznyx. Kucnopon. Ilonstue 6 bubnumorexa [IOK

' 00 okcugax https://m.edsoo.ru/7f41837¢
29 Bonopoa. [lonsarue o 2 1 bubnuoreka [IOK

' KHCJIOTaX M COJIAX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [Tonsitue 06 5 | 1 bu6mmoreka [IOK

' OCHOBaHHMSX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIC KJ1aCChI 1 | ) bubmuoreka [JOK

' HEOPraHWYECKUX COCTMHEHUIN https://m.edsoo.ru/7f41837¢c

Hroro no pazneny 30

Paznen 3. llepuoanueckuii 3axon u [lepuoauyeckas cucrema xumudecknx j1emeHToB [I. U. MenpaeneeBa. CTpoeHue aToMOB.
XumMnueckas cBsizb. OKMCJINTEIbHO-BOCCTAHOBUTE/ILHbIE PeAKIINH




[Tepronuueckuii 3aK0H U

31 [Tepuoanueckas cuctema 7 bu6mmoreka [IOK
XUMHUYECKUX dj1emMeHToB 1. 1. https://m.edsoo.ru/7f41837¢
MenaeneeBa. CTpoeHue aToma

12| O ; buGmorera LIOK

https://m.edsoo.ru/7f41837¢
BOCCTaHOBUTEIIbHBIE PEAKIIUH
Hroro o pazneny 15 bubmorexa [IOK
https://m.edsoo.ru/7f41837¢c
Pe3epBHOE Bpems 3 bubmorexa HOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME




9 KJIACC

KosunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/1e/ioB U TeM uugposbIe
Ne ni/n P Konrtpoasnsie | IIpakTnueckue (1ubp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3znea 1. BemecTBo 1 XUMHMYECKHE peaKuu
11 [ToBTOpenue u yrirydneHne 3HaHUHA 5 | bubnuorexa [IOK
' OCHOBHBIX pa3JIeNioB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnnorexa [JOK
' peaxkuuii https://m.edsoo.ru/7f41a636
13 DIEKTPONUTHYECKAs] AUCCOLIMALIMSL. ? 1 1 bubnuorexa [IOK
' XUMHUYECKUE PEAKIIMU B pacTBOpPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3gen 2. HeMeTaJJIBI M X COeAUHEHHUS
21 OO6m1as XxapakTepucTUKa XUMHUECKIX 4 | bubnmnoreka [JOK
' anemeHToB VIIA-rpymnmesl. ["amorens: https://m.edsoo.ru/7f41a636
OO01mmas XxapakTeprucTHKa XUMUYECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [TOK
' py - P https://m.edsoo.ru/7f41a636
COCTMHEHHUS
OO61mas xapakTeprucTHKa XUMUYECKUX
2.3 anemMeHToB VA-rpynnsl. A3ot, hochop u ux 7 1 buomorexa OK
' PYTHIRL: ’ P https://m.edsoo.ru/7f41a636
COETMHEHHUS
OO6m1as XxapakTepruCcTUKa XUMHIECKIX
2.4 anemeHToB [VA-rpynnsl. Yriepon u 8 1 2 brbmmorexa [TOK
‘ ) PYHHEL STIEpOX https://m.edsoo.ru/7f41a636
KPEMHUI U UX COEAMHEHUS
Hroro no pazneny 25




Pa3sngen 3. Mera/uIbI M MX COeIMHEHUS

. bubmuoreka [JOK
3.1 Obmpe cBoidcTa METALIOR 4 https://m.edsoo.ru/7f41a636
. bubmuoreka [JOK
3.2 Bakueiinme MeTaiuinl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Paznea 4. Xumus 1 OKpyKammas cpeaa
4.1 BemecTtBa 1 MaTepuaisl B )KU3HU YEJIOBEKA 3 buGnnorexa [IOK
‘ H P https://m.cdsoo.ru/7f41a636
Hroro no pazneny 3
p 3 bu6mmoreka [JOK
C3CPBHOC BpEMA https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE INTAHUPOBAHMUE

8 KIIACC
Kosaun4yecTBo yacoB DJIeKTPOHHbIE
Ne Hara undgpoBbie
Tema ypoka Kontpoasnbie | IlpakTuueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTesIbHbIE
padoThI padoThI
pecypcsl

| [Ipeamer xumun. Poas xumuu B 1 bubnuoreka [IOK
’)KU3HHU 4YejoBeKa. Tena U BemecTBa https://m.edsoo.ru/ff0d210c

) IlonsTHe 0 MeTOIaX MO3HAHUS B | bubmnoreka [IOK
XAMUHU https://m.edsoo.ru/ff0d227e
[Ipaxruyeckas padora Ne 1 «IIpaBua

3 paboThI B 1a00OPATOPHUH U TIPUEMBI i bubnmoreka [JOK
oOpareHust ¢ 1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
00opyI0BaHUEM»

4 Yuctele BemecTBa U cMecH. CriocoObl 1 bubmuoreka [{OK
paszaeneHust cMecen https://m.edsoo.ru/ff0d26ca
[Tpaktrueckas pabora Ne 2

) «Paznenenue cmeceii (Ha mpumepe 1 Bu6mmorexa [IOK

A . p p https://m.edsoo.ru/ff0d28c&
OUYMCTKY TTOBAPEHHOU COJIN)»
bu6mmoreka [IOK
6 A 1
TOMBL H MOJICKyIHT https://m.edsoo.ru/ff0d2a6c

7 XHUMHUYECKHUE IJIEMEHTBI. 3HAKU | bubnuorexa [JOK
(CUMBOJIBI) XHMHYECKHUX 3JIEMECHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTsle 1 COKHBIE BEIECTBA 1 bubmmorexa [TOK

P . https://m.edsoo.ru/ff0d2a6c
b K
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 nommorexa O

https://m.edsoo.ru/ff0d2d50




3aKO0H ITOCTOSHCTBA COCTaBa BEILIECTB.

bubmnoreka [IOK

10 X eckas o a. BanenTtHoc
MMiecKas Gopmyt HTHOCTR https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKUX JIEMEHTOB
1 OTHoOcHTENIbHAS aTOMHAs Macca. bubmuoreka [JOK
OTHOCUTENBHAsT MOJICKYJIIpHAs Macca https://m.edsoo.ru/ff0d323¢
12 MaccoBas 10711 XUMHAYECKOr0 bubmuotexa [JOK
3JIEMEHTA B COeIUHEHUN https://m.edsoo.ru/ff0d350c
13 KomuectBo BemntectBa. Mouib. bubmnoreka [IOK
MonsipHast macca https://m.edsoo.ru/ff0d5230
14 ®u3uYecKre U XUMUYECKUE SIBICHUS. bubmuoreka [JOK
XuMuyecKas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yciioBus NpOTEKaHUS bubnuoreka [IOK
XUMHUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al 6
16 3aK0H COXpaHEHUsI MaCChI BEIIECTB. bubmmoreka [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenust koamdecTBa, Macchl
17 BEI[ECTBA 110 YPABHEHUSIM bubmmorexa [IOK
B yp . https://m.edsoo.ru/ff0d5708
XUMUYECKUX PEAKIUN
Krnaccudukanus XumMuaeckux
18 €aKUui (COeAMHEHUS, PA3I0KECHUS bubmmorexa [TOK
peaitht A P : https://m.edsoo.ru/ff0d3f34
3aMeleHus, o0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHnukiIoneauct. O600IeHNE 1 bubmorexa HOK
t AT, H;[ https://m.edsoo.ru/ff0d40c4
cUcTeMaTu3alus 3HaHUM
20 KonTponbnas padora Nel no teme bubmumorexa [IOK
«BelecTBa 1 XUMHUYECKUE PEAKIIAM) https://m.edsoo.ru/ff0d4290
71 Boznyx — cmech rasos. Cocras bubmnorexa LIOK

Bo3ayxa. Kucinopon — aneMeHT u

https://m.edsoo.ru/ff0d448e




npocroe BeuecTBo. O30H

dusznuecknue U XMuMHUUYECKHE CBOMCTBA

22 KHCIIOpo/ia (peakinuu OKUCICHHUS bubmmorexa LIOK
poJa (peakl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoObI OTy4YeHUsT KUCJIOPO/Ia B
23 1a00paTOPUH U TPOMBIILICHHOCTH bu6mmorexa [IOK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoaa
TennoBoii 3¢ ekt xumuaeckon
24 peaKIiu, IOHATHE O bubnnoreka [IOK
TEPMOXUMUYECKOM YPABHEHUH, DK30- https://m.edsoo.ru/ff0d4790
Y DHJIOTEPMUYECKHUX PEAKITHIX
TomnuBo (HedTh, yroias U METaH).
25 3ar HSHe}EI/qul;OS yxa CITOCOOBI iro buommorexa LIOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTuyeckas padora Ne 3 o treme
26 «ITonmydenue u cobupanue bubmmorexa LIOK
y p . https://m.edsoo.ru/ff0d4ae2
KHCJIOPOJIa, U3YYCHHE €TO CBOMCTB
7 Bonopon — aneMeHT u mpocToe bub6nuoreka IHIOK
BelecTBo. HaxoxaeHnue B npupoje https://m.edsoo.ru/ff0d4dd0
73 DuU3NYECKUE U XUMUYECKUE CBOMCTBA bu6mmoreka [{OK
Bojiopoa. [I[pumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6morexa [JOK
29 ITo € 0 KHCIIOTax M CO
FUITHE O RHCAOTAX 1 coptx https://m.edsoo.ru/ff0d50d2
30 Crioco0bl TosTy4eHust BOAOPO/a B bubmmoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpakTuyeckas padora Ne 4 o reme
bubmuoreka [{OK
31 «ITonyuyenue u cobupanue BOAOPoO/Ia,

W3YUYEHHUE €TI0 CBOMCTB)

https://m.edsoo.ru/ff0d4{42




Mounsipabiit 00BEM ra3oB. 3aKOH

Bbub6mmoreka [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542¢
Brrurcnenus 00bEMa, KOJIMYECTBA
33 BEIIIECTBA r'a3a M0 €ro U3BECTHOM bubmorexa HOK
. .. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILLECTBA WU 00BEMY
Brruncienuss 00bEMOB ra3oB 110
34 ABHEHUIO PEaKI[Md HA OCHOBE bubmorera [JOK
yp "p H . https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHHH ra30B
35 DuU3NYECKUE U XMMUYECKUE CBOMCTBA bu6mmoreka [{OK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [Tonstue 00 bubmuoreka [JOK
WHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens.
37 HackliieHHbIe ¥ HEHACHIILICHHBIE bubmuoreka [JOK
pactBopbl. MaccoBas 10Jisl BELECTBa https://m.edsoo.ru/ff0d5b40
B PacTBOpE
[IpakTrueckas pabota Ne 5 mo Teme
18 «IIpuroroBnenue pacTBOpPOB ¢ bubnnorexa [IOK
OonpeAcIEHHON MacCOBOU JT0IEN https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BELIECTBA»
19 KonTponbnas padora No2 mo teme bubnuorexa [IOK
«Kucnopoa. Bogopoxa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcuapl: cocTas, KiIaccupuKkaIus, bu6mmoreka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
[TonyueHnue n XMMUUYECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX U bubmotera [IOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEePHBIX OKCHJIOB
42 OcHOBaHHUS: COCTaB, KJIacCU(PUKAIIHS, bu6mmorexa [JOK




HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyuyeHue u XMMUYECKUE CBOMCTBA bubnuoreka IIOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukarms, bubmnoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyueHne u XuMHU4YecKkue CBONCTBA bubnuorexa [IOK
KHACJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpennue): HOMEHKIaTypa,
46 cnocoérfl) ot q)eHH;I XI/IMI/I‘-IZSKI/IC bubmmorexa [TOK
N y ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
[Ipaktrueckas padota Ne 6. Perenue
47 SKCIEPUMEHTAIBHBIX 3a/1a4 110 TEME bubnuoreka [IOK
«OCHOBHBIE KJIACChl HEOPraHUUYECKUX https://m.edsoo.ru/00ad9b7c
COEMHEHUIN
['eneTnueckas CBA3b MEXAY
bu6mmoreka [{OK
48 KJIacCaMU HEOPraHUYECKUX
. https://m.edsoo.ru/00ad9a50
COETMHEHUI
49 O06o001mIeHNe U CHCTEMAaTH3aIIHs bubmuoreka [JOK
3HaHUH https://m.edsoo.ru/00ad9cb2
KontponsHas padora Ne3 o reme
50 "OCHOBHBIE KJIACChI HEOPTAaHUYECKUX bubmmorexa [IOK
o P https://m.edsoo.ru/00ad9ela
COCTMHEHUI
[TepBbie MOMBITKY KIAaCCUPUKAITUU
51 XUMUYECKUX 31eMeHTOB. [loHsATHE O bubnmorexa [IOK
) https://m.edsoo.ru/00ad9ffa
IPYyIax CXOAHBIX AJIE€MEHTOB
[Tepronnueckuii 3aKOH U
bubmnoreka [IOK
52 [lepuoauueckas cucrema

XUMUYeCKHX di1emMeHToB 1. 1.

https://m.edsoo.ru/00adas52¢c




Menneneena

53 [Iepuonsl, rpynnsl, MOATPYIIIbI bubmmorexa [IOK
https://m.edsoo.ru/00adasS2c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnunoreka [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 2JIeKTPOHHBIX 000JI0UEK
55 aTOMOB 2J1eMeHTOB [lepuoaunueckoi bubmmorexa TIOK
https://m.edsoo.ru/00ada6bc
cuctemsl /. 1. MeHnaeneeBa
XapakTeprucTHKa XUMHYECKOTO
56 3JIEMEHTA 110 €T0 MOJI0KEHUIO B bubnuorexa [JOK
[Tepuonuueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoamaeckoro 3akoHa
57 JUISl pa3BUTHS HAYKH U NTPAKTUKU. [[. bubnnorexa [HOK
N. MenneneeB — y4€HbIi, IIe1aror u https://m.edsoo.ru/00ada96e
rpakJ1aHuH
PesepBHeIil ypok. O000ICHHE 1
58 CI/ICTI;)MaTI/ISZII:I/ISI 3HaHI/II;IH / bubmorexa HOK
. https://m.edsoo.ru/00adb33c¢
Bcepoccuiickas nmpoBepouHas pabota
KonTponbnas padora Ne4 mo Teme
59 «Ctpoenue aroma. XuMudeckas bubnuorexa [IOK
cBs13b» / Beepoccuiickas https://m.edsoo.ru/00adb486
IpoBepoyHas paborta
60 DIEeKTPOOTPULIATEILHOCTh ATOMOB bubnnorexa [IOK
XUMHUYECKHUX JIIEMEHTOB https://m.edsoo.ru/00adaab8
61 HMonHas xuMuueckas CBA3b bu6nmorexa [IOK
https://m.edsoo.ru/00adac34
62 KoBaneHntHas nossipHasi XuMuueckas bubmuoreka [JOK




CBA3b https://m.edsoo.ru/00adaab8

63 KoBanentnas nenonsipHas 1 bubnnorexa [JOK
XUMHUYECKAs CBA3b https://m.edsoo.ru/00adaab8

bubnuoreka [IOK

64 Crenens, okncienms I https://m.edSO(E.Iru/OOadae28

65 OKHCIIUTENBEHO-BOCCTAHOBUTEIIbHBIE 1 bubmuorexa [JOK
peakuu https://m.edso00.ru/00adb076

66 OKucCIuTEN U BOCCTAHOBUTEIIH 1 fgfj;ﬁf;;gg}éoa db076
PeseprubIil ypok. O6001eHue 1

67 CHUCTEMATHU3aINs 3HAHUH 110 TEME 1 bu6mmoreka [JOK
«Ctpoenue atoma. XuMHUUeCKas https://m.edsoo.ru/00ad9cb2
CBSI3b»

68 PesepsHblil ypok. O6001eHue u | bubmuorexa [IOK
cUCTEeMaTu3alus 3HaHUU https://m.edsoo.ru/ff0d61c6

OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME




9 KJIACC

KosnyecTBO 4acoB DJIeKTPOHHbIE
Ne Hdara undgposbie
Tema ypoka Kontpoabsnsie | IlpakTnyeckune
n/n Bcero u3ydyeHusi | oOpa3oBaTe/IbHbIEC
padoThI padoThI
pecypchl
[lepuoanueckuii 3aKoH.
| Ilepuonnueckas cucrema | bubnuoreka [IOK
XUMUYECKUX dieMeHToB /1. 1. https://m.edsoo.ru/00adb59e
MenpeneeBa
3aKOHOMEPHOCTH B U3MEHEHUU
. bubmuorexa [JOK
2 CBOMCTB XMMUYECKUX 3JIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB
3 Knaccudukamnmst 1 HOMEHKIaTypa | bubmmoreka [JOK
HEOPraHWYeCKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Buibl XMuMU4YeCKOM CBSI3U U TUITBI | bubmuoreka [{OK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o teme
5 «IToBTOpEHUE U yriIyONeHue | 1
3HaHUI OCHOBHBIX pa3/iesioB Kypca
8 Kkiacca»
6 Kaccudukanmst XumMuaeckux | bu6mmoreka [{OK
peaKIrii Mo pa3IMYHbBIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XMMHUYECKOMN
7 eakuu. IIoHsITHE 0 TOMOI€HHEIX U 1 buGnnorexa [IOK
P ) https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKITHIX
2 ITonsiTE O XUMUYECKOM | bubmuoreka [{OK

PaBHOBCCHHU. CDaKTOpBI, BJIMAOIINUEC

https://m.edsoo.ru/00adc28c




Ha CKOPOCTh XUMHUYECKOW PEAKIINH
Y TI0JIO’KEHUE XUMUYECKOTO

YCCONHALINS. XNUMHUYECKUE
pEaKUUH B paCTBOPAX»

paBHOBECHSI
9 OKHCIUTEIBHO- bu6mmoreka [JOK
BOCCTaHOBHUTEJBHBIE PEAKIIUU https://m.edsoo.ru/00adcade
Teopus dIEKTPOIUTUYECKON
10 nccounanuu. CHUIbHBIE U Cl1a0ble bubmotera [JOK
A HHatu. https://m.edsoo.ru/00adcd68
3IEKTPOJIUTHI
11 HoHHbIE ypaBHEHUS peaKInil bubmorera I[TOK
yp peaxtl https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KHUCIIOT B
12 OCHOBaHMH B CBETE NPEACTABICHUIN bubnnoreka [IOK
00 PIIEKTPOIUTUIECKON https://m.edsoo.ru/00add5d8
JMCCOLMAITUN
XUMHYECKHE CBOMCTBA COJICH B
13 CBETE IpeACTaBICHHH 00 bubmmorera [JOK
e . https://m.edsoo.ru/00add8b2
3IEKTPOJUTUYECKON JUCCOLIMAIIII
14 [lonsTHE O THAPOIN3E COJICH bubmmorera [JOK
P https://m.edsoo.ru/00add9d4
15 O06o001meHre U CHCTEMAaTH3aIIHS bubmanoreka [IOK
3HaHUH https://m.edsoo.ru/00addd12
IIpakTnueckas padora Ne 1.
16 «Pemmenne 3xcnepuMeHTaAIBHBIX bubmotera [IOK
p https://m.edsoo.ru/00addbfa
3a1a9»
KonrtpomnsHas pabora Ne2 o reme
17 «ONEKTpoINTHYECKAs bubnuoreka [IOK

https://m.edsoo.ru/00addec0




OO6mrast xapaKTepuCTHKA TaJOTEHOB.

18 XUMHUYECKUE CBOMCTBA HA PUMEPE bubmorexa HOK
P p https://m.edsoo.ru/00addfe2
xJjopa
Xnoposogopon. ConsiHas KHCIOTA,
19 XI/IMII;HGCKI/IS CBOICTRA, TTOJyYECHHUE bubmorexa HOK
> oY ’ https://m.edsoo.ru/00ade104
MIPUMEHEHNE
[IpakTuyeckas pabora Ne 2 o teme
20 «ITomy4yeHne CONSTHOM KUCIOThI bubmorexa HOK
Y B . ’ https://m.edsoo.ru/00ade348
n3yuyeHue e€ CBONCTB»
Brrunciienus mo ypaBHEHUSIM
. bu6mmoreka [IOK
21 XUMHUYECKUX PEAKIUH, €CIIH OIUH
https://m.edsoo.ru/00ade488
W3 PEareHTOoB JiaH B U30BITKE

” OO6mras XxapakTepruCTHKA JIEMEHTOB bubnuorexa [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AmoTponHbie MOTU(DUKAIIUN CEPHI.

” Haxoxnenue cepbl u €€ bubnuorexa [IOK
COEMHEHHI B IPUPOJIE. https://m.edsoo.ru/00ade64a
XHWMHUYECKHE CBOMCTBA CEPBI
CepoBoa0pO/I, CTPOCHHE,

24 (bnznqecmie u XI/II;/II/I‘-IGCKI/IG Bubmmorexa LIOK

N https://m.edsoo.ru/00ade802
CBOMCTBA
Oxkcunpl cepbl. CepHasi KMCIIOTA,
25 (buznyecKre U XUMUYECKHE bubmorexa [OK
. https://m.edsoo.ru/00adea28
CBOMCTBA, IPUMEHEHUE
XUMUYECKUE PEAKIINH, JIeKaIIUE B
26 OCHOBE IPOMBIIIUIEHHOTO criocoba bubnuorexa [JOK

TMTOJIYUCHU A cepHoﬁ KHCJIOTHI.
XHUMHYECKOE 3arpsA3HCHHUC

https://m.edsoo.ru/00adec8a




OKpY>Karolleu cpebl
COETUHEHUSIMH CEPBI

BrIuucienne MaccoBoii 101U

bubmuoreka [{OK

27
BBIXOJIa IPOAYKTA pEAKIUU https://m.edsoo.ru/00adec8a
OO6mras XxapakTeprucTHKa JIEMEHTOB
VA-rpynmnsl. A3or,

28 acIpoCTpaHECHUE B IPUPOIE bubmmorera [IOK
pactpoctp PHPOZE, https://m.edsoo.ru/00adecab
¢busnvecKue 1 XUMHYECKUE
CBOMCTBA
AMMmak, ero pu3ndecKue u

N bu6mmoreka [IOK
29 XUMUYECKHUE CBOWCTBA, MOIYUYEHUE
https://m.edsoo.ru/00adf004
U IpUMEHEHNUE
[IpakTuueckas pabora Ne 3 o Teme
bubnnoreka [IOK
30 «ITonyuenne ammMuaka, U3y4eHue
. https://m.edsoo.ru/00adf180
€ro CBOMCTB»

31 A3OTHas KUCIIOTa, €€ (hU3MIecKue u bu6nuorexka [JOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHue HUTPATOB U COJNEN
aMMOHHUS B KQUECTBE MUHEPAIbHBIX

32 00peHnH. XMMHYECKOE bubmorexa LOK
yAoop ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COEIUHEHMSIMHU a30Ta
®ochop. Okcun pocdopa (V) u

33 (bocg)o pHasi KI/ICJI((I))Ta (b(ppin(qelxne u bubmmorexa LIOK

p o https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOMCTBA, MOTYUYEHUE
Hcnons3zoBanue pocdaros B
bu6mmoreka [IOK
34 Ka4eCTBE MUHEPATIbHBIX

ynoopenuii. 3arpsisHeHUe

https://m.edsoo.ru/00adfc20




MIPUPOIHOM cpebl pochaTamu

VYrnepon, pacipoCTpaHEHUE B

bu6mmoreka [JOK

35 oJie 3UYECKUE
npupoze, pusi . uen https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOICTBA
Oxkcupl yriaepoja, ux Gu3ndeckue
A XUMHYECKHE CBOMCTBA.
36 DKOIOTHYECKUE IPOOIEMBI bubmmorera [IOK
P ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepoJia
(IV)
bu6mmoreka [JOK
37 VroapHas KUCIIOTa U €€ COJIn
https://m.edsoo.ru/00ae006¢
IIpakTuyeckas pabora Ne 4 o teme
13 "[losy4yeHne yriaekucioro rasa. bubnuoreka IIOK
KauectBennas peaxuus Ha https://m.edsoo.ru/00ae027¢
KapOoHaT-1oH"
[TepBoHavanbHBIC TOHATHS 00
39 OpraHNYecKUX BellecTBax KakK o bubmmorexa TOK
p B https://m.edsoo.ru/00aec054¢
COEIMHEHMSIX yIIIepoa
bubnuoreka IHOK
40 Kpewmuuii u ero coeguHeHust nomorexa L
https://m.edsoo.ru/00ae080a
[TpakTrueckas padota Ne 5.
A1 Pemenue skcnepuMeHTaIbHBIX bubnuoreka [IOK
3aj7a4 1o TeMe «BakHeilmue https://m.edsoo.ru/00ac0bf2
HEMETAJUJIbI U UX COEINHEHUS
Kontposbnas padota Ne3 mo teme
. bu6mmoreka [{OK
42 «BaxkHelnne HeMeTaIbl U UX
https://m.edsoo.ru/00ae0el 8
COEIUHEHUD
bubanorexa IHIOK
43 OO6m1as xapakTepucTuKa 1

https://m.edsoo.ru/00ae103e




XUMHYECKUX AJIIEMEHTOB —
MeTauioB. Merayunueckas CBA3b U
MeTaJUIMYecKasi KpUCcTauInuecKas
pemérka. Pu3nveckre CBOMCTBA
METAJIOB

XHUMHYECKHE CBOMCTBA METAJLIOB.

44 OIEeKTPOXUMHUYUECKHI s bubnmorexa [TOK
P . P https://m.edsoo.ru/00acl 156
HanpsH>KEHUHA METaJIOB
OO6m1re cnocoObl MOTYYESHHUS
mertauioB. CrtaBel. Beruncienus
45 10 YPaBHEHUSIM XUMHUYECKUX buGnnorexa [IOK
yp . https://m.edsoo.ru/00acl 156
peaKuuii, €CJId OJJUH U3 PEarecHTOB
COACPKUT IPUMECH
Bbubmmorexa [JOK
46 IToHsATHE O KOPPO3NH METAIJIOB
pP https://m.edsoo.ru/00ae1278
bubmnoreka [IOK
47 eJIOUHBIE METaJIJIbI
m https://m.edsoo.ru/00ae14b2
43 OKCcHIBl ¥ TUIPOKCUIBI HATPUS U bubmnoreka [IOK
Kallnusa https://m.edsoo.ru/00ae14b2
49 [[lenouyHO3eMeNIbHBIE METAIIBI — bubnmnoreka [JOK
KaJIbIIUA U Maroui https://m.edsoo.ru/00ael5¢e8
50 Baxueiime coenuHeHns KaJIbIU bubnmorexa [IOK
a 1 https://m.edsoo.ru/00ael5e8
51 O000I11IeHIE U CUCTEMATU3AIIUS
3HAHUU
5 JKécTKkoCTh BOMBI H CIIOCOOEI €€ bubmnoreka [IOK
YCTPAHEHUSA https://m.edsoo.ru/00ae1886
53 [IpakTrueckas padota Ne 6 o Teme bubnuorexa [JOK




"YXXEcTKOoCTh BOALI U METOALI €6

https://m.edsoo.ru/00aelae8

ycTpaneHus"
. bubmuoreka [JOK
>4 AJTIOMHHHH https://m.edsoo.ru/00aelc64
55 AmdorepHbIe CBOICTBA OKCHA U bubnuorexa [IOK
TUJIPOKCUIA https://m.edsoo.ru/00aelc64
56 Werneso bubmuoreka [{OK
https://m.edsoo.ru/00ae1d86
57 Oxkcupl, THIAPOKCUIBI U COJIU bubnunorexa [JOK
xenesa (I1) u xxenesa (III) https://m.edsoo.ru/00ae35e6
58 O0001IeHrEe ¥ cUCTEMaTU3aUI
3HaHUU
[IpakTuueckast padora Ne 7.
59 Pemenue skcriepuMeHTaNbHBIX bubmumorexa [IOK
3a1a4 1o teMe «BaxxHeimne https://m.edsoo.ru/00ae3de8
METaJLJIbl U UX COETUHEHUS
Brruucnenust no ypaBHeHUSIM
XUMUYECKUX PEAKIUH, €CIIH OUH
60 U3 PEareHTOoB JIaH B U30BITKE WIH bubmumorexa [IOK
COACPKUT NMpuMecH. Beruncienus https://m.edsoo.ru/00ael1750
MaccOBOM JOJIH BBIXOJIa MPOIYKTa
peakuuu
61 O06001IeHNEe U CUCTEMATU3ALIHS
3HAHUI
KonrtpomnsHas pabora Ne4 o teme
62 «BaxHeimme MeTalbl U UX
COCIMHEHHUS
63 BemectBa u maTepuansl B bu6mmoreka [JOK




MOBCEIHEBHOU XU3HHU YEIOBEKA

https://m.edsoo.ru/00ae3£50

64 XHUMHUYECKOE 3arpsi3HEHUE 1 bubnnorexa [JOK
OKpY>Karolleu cpebl https://m.edsoo.ru/00ae4270
65 Ponps xumuu B penreHnn | bubnuoreka [JOK
AKOJIOTUYECKUX TIPOOIIeM https://m.edsoo.ru/00ae4270
66 PesepBubIil ypok. O60011eHIE 1 | bubnmnorexa [JOK
cUcTeMaTu3alus 3HaHUI https://m.edsoo.ru/00ae0d0a
67 PesepBHrlil ypok. O6001eHne 1 | bubnnorexa [IOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O60011eH1e 1 | bubnuorexa [JOK
cUcTeMaTu3alus 3HaHu! https://m.edsoo.ru/00ad9cb2
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ITPOBEPAEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJILHOI MPOI'PAMMBI

8 KUIACC

Kon
NpoBepPsieMOro
pe3yJabTara

IIpoBepsiemMble MpeIMeTHbIE Pe3yJbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeILHON NPOrpPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUs

1

ITo Teme: «llepBoHaYanbHbIE XUMHYECKUE TOHITHUSD)

1.1

pacKpbIBaTh CMBICII OCHOBHBIX XWMHUYECKHX TIOHSATHH: aToM,
MOJIEKYJla, XUMHUYECKUI JJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE
BEIIECTBO, CMECh (OJHOPOAHAsT U HEOJHOPOJHAsA), BAJIEHTHOCTb,
OTHOCHUTENbHAs aTOMHAasi M MOJIEKYJSpHAasT Macca, KOJHUYECTBO
BEIIECTBA, MOJIb, MOJSIPHAs Macca, MaccoBasl J0JI1 XMMHUYECKOTO
JJIEeMEHTa B COEIMHEHUU, MOJISIPHBIN 00bEM, XUMHUUECKasl peaklus,
KIacCUpUKALMs  pEaKlIuid: peaklud COCAMHCHUS, PEaKIUuu
pa3ioXKeHUs, pPEaKIMH 3aMElIeHHs, peakluu OOMeHa, B9K30- HU
SHIOTEPMHUUYECKUE PEAKIINH, TEIUIOBOH 3(DdeKT peakuuu, pacTtBop,

MaccoBas J10JiA BellecTBa (MPOLIEHTHAs KOHIIEHTPAIHs) B pacTBOpe

1.2

HWIUTIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XHMHYCCKHX TIOHATHUA H

NPUMCHATH 3TU MOHATUA IIPU OITMCAHHUU BCIICCTB U UX HpeBpameHHﬁ

1.3

HCIOJIb30BATh XUMUUYCCKYIO CUMBOJIMKY IJIsI COCTABJICHUSA (bOpMyH

BEILIECTB U YPABHEHNN XUMUYECKUX PEAKIUN

1.4

pacKpbIBaTb CMBICII 3daKOHOB COXpAaHCHHA MACChl BCHICCTB,
NMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJAPHOI'O0 YYCHUS, 3aKOHa

ABoraznpo

1.5

OnpeaciiTb  BAJICHTHOCTL ATOMOB  J3JICMCHTOB B 6I/IHapHI)IX

COCAMHCHHUAX

1.6

KJIacCU(PUIIUPOBATh XUMHUYECKHE peakiuu (M0 YHUCIy M COCTaBy

YUYaCTBYIOUIMX B PEaKIMH BEUIECTB, M0 TEIJIOBOMY dPQEKTY)

1.7

BBIYUCIIATE OTHOCHUTCIBHYIO MOJICKYJISIDHYIO U MOJIAPHYIO MAaCChbl

BCIIICCTB




1.8

BBIYHCIISITh MACCOBYIO JIOJII0 XMMHYECKOI'O 3JIEMEHTa 1o (QopmyJie

COEIMHEHMS,

1.9

BBIYUCIIATE MACCOBYHO NOJIFO BEUIECTBA B PaCTBOPE

1.10

IIPUMEHSATh €CTECTBEHHOHAYYHbIE METO/Ibl I03HAHUSI — HAaOJII0IeHUE,
U3MEpPEHUE, MOJEIUPOBAHUE, OKCIIEPUMEHT  (peajbHBIli U

MBICJICHHBIN )

ITo Teme: «BaxkHeilmme mpeACcTaBUTENN HEOPTAHUYECKUX BEIIECTBY»

2.1

pacKpbIBaTb CMBICI OCHOBHBIX XHUMHWYCCKUX TOHSTHMH: OKCHJ,

KHUCJI0Ta, OCHOBAaHUEC, COJIb

2.2

OMPECACIIATL IMPUHAAJICIKHOCTD BCHICCTB K OHpeI[eJ'IéHHOMy KJIaCcCy

COeIMHEHMI 10 popMysiaM

23

KJIaCCU(PUITUPOBATH HEOPTAHUYECKUE BEIIECTBA

24

XapaKTepu30BaTh (OMHMCHIBATh) OOIIME XHMHUYECKHME CBOWCTBA
BEIIECTB Pa3IMYHBIX KJIACCOB, MOJATBEPK/Iasi ONMUCAHNE MPUMEpPaMU
MOJIEKYJISIPHBIX ~ YPaBHEHMH  COOTBETCTBYIOUIMX  XUMHYECKHX

peakuuii

2.5

IIPOrHO3UPOBATH CBOMCTBaA B€IICCTB B 3aBHCHMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOKHOCTU HNPOTCKAHUA XUMHYCCKUX

MIPEeBPALIECHUH B pa3JIMYHBIX YCIOBUSIX

2.6

CIeIOBAaTh IPAaBWJIAM IIOJIb30BAHMWS XUMHUYECKOM IIOCYJIOM |
nabopaTOpHBIM 00OpPYJIOBAHUEM, a TAK)Ke MpaBUiIaM OOpalleHHs C
BEILIECTBAMH B COOTBETCTBUHM C HMHCTPYKIMSIMH IO BBIIOJHEHHUIO
71a00paTOPHBIX XMMUYECKHUX OIBITOB MO MOJTYYEHUIO U COOMPAHHIO
razoo0pa3HbIX BEIIECTB (BOAOPOAa M KUCIOPOAA), MPUTOTOBICHHUIO
pacTBOpOB € ONPEACIEHHONM MacCOBOM JOJIEM PacTBOPEHHOIO
BEIIECTBA, MJIAHUPOBATh U MPOBOJUTH XMMUYECKHE SKCIIEPUMEHTHI
II0 PACIIO3HABAHUIO PACTBOPOB IIENOYEM M KHCIOT C IOMOUIBIO

MHAMKATOPOB (JakMyc, heHondTaaert, METUIOPAHK U IPYTHE)

2.7

MIPOBOJIUTH PACYETHI IT0 YPABHEHUIO XUMUYECKON pEeaKIMu

IIo teme: «llepuognueckuii 3akoH u Ilepmonmueckas cucrema
xumuueckux adnemeHroB J[. M. MenpeneeBa. CtpoeHue aTOMOB.

Xumudeckas cBa3b. OKHUCIUTEILHO-BOCCTAHOBUTEIIHHEIC pCaKkum»

3.1

PACKpPBIBATh CMBICII OCHOBHBIX XUMHWYCCKUX MOHSTHH: AApO aToma,

ANIEKTPOHHBIA CJIOM aToMa, aroMHas oOpOuTanb, paauyc aToma,




XUMHYCCKasd CBA3b, IOJIsApHasd W HCIIOJApHAs KOBAJCHTHAsA CBA3b,
QJICKTPOOTPUIATCIIbHOCTb, HWOHHAA CBsA3b, HOH, KAaTUOH, A4HWOH,

CTCIICHb OKHCJICHUA

32

KHaCCI/I(bI/IHI/IpOBaTI) XUMHNYECCKHE 3JICMCHTBI

3.3

OIMCHIBAThH U XapaKTepu30BaTh TabamuHyto Gopmy Ileprogmueckoii
CHCTEMbl XMMHYECKHX 3JIEMEHTOB: pa3ivuyaTh IMOHATHUSA «IJaBHas
noarpynmna (Arpynma)» u «nobouynas mnoarpynmna (brpymma)y,

«MaJible» U «OOJIBIINE) MCpUoOabI

3.4

packpsiBaTh cMbich [lepuoamueckoro 3akona [[.M. Menneneena:
ACMOHCTPUPOBATH IIOHUMAaHHUEC HGpHOI[H‘ICCKOﬁ 3aBUCUMOCTH
CBOMCTB XHMHYECKHMX D3JEMEHTOB OT UX TIOJOXKEHHUS B

IIepuonnueckoii cucreme

3.5

COOTHOCUTh  O0O3HAuUEHHUs, KOTOpble UMEIOTCA B  TaOIuUIe
«ITepmognyeckas  cuctemMa  XxuMHueckux  snemeHtoB .M.
MenzeneeBa» ¢ YUCIOBBIMU XAPAKTEPUCTUKAMHU CTPOEHHUSI aTOMOB
XUMHUYECKHUX DJIEMEHTOB (COCTaB M 3aps] sjapa, oOlee Yucio

QJICKTPOHOB U PACHPCACICHUC UX 10 3JICKTPOHHBIM CJ'IOSIM)

3.6

ONpPEACIITE  CTCIICHB  OKHUCJICHHUA  DJICMCHTOB B 6I/IHapHLIX

COCAUHECHHUAX

3.7

OTIPENIEATh BUJ XMUMHYECKOW CBS3M (KOBAJIGHTHAas W WOHHAs) B

HCOPraHN4YCCKUX COCANHCHUAX

9 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsieMble npeIMeTHbIE Pe3yJabTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeILHOI MPOrpaMMbl OCHOBHOI'O 00111ero 00pa30BaHusA

1

IIo Teme: «BGH_ICCTBO U XUMHYCCKasa pCaKus»

1.1

PaCKpbIBATh CMBIC]T OCHOBHBLIX XHWUMHYCCKUX MOHATHH: pacTBop,
AJIEKTPOJIUTHI, HEAJICKTPOJIUTHI, DIIEKTPOJUTHYCCKAS AHCCOIMAITHS,
peakiuu MOHHOTO OOMEHa, KaTaluu3aTop, XUMUYECKOE PaBHOBECHE,
obpaTuMble u HEeoOpaTUMbIe peakiuu,
OKHCJIINTCIbHOBOCCTAHOBUTCIBHBIC pcaKkuuu, OKHUCJIHUTCIIb,
BOCCTAHOBHTENIb, OKHCJICHHE U BOCCTAHOBJICHHE, aJUIOTPOITHS,

aM(pOTepHOCTh, XHMHYECKas CBs3b (KOBAJICHTHAs, HOHHA,




MeTaJlJIn4yecKasi), KpHUCTauIMyecKasi peni€rka, CIUIaBbl, CKOPOCTh

XUMHYECKOMU pcaknuuu

1.2

HWIUTIOCTPUPOBATE B3aUMOCBA3b OCHOBHBIX XHMUYCCKHUX MOHITUI U

MPUMCHATH 3TU MMOHATHUA IIPU OITMCAHHUU BCUICCTB U UX HpCBpaHIeHI/II\/JI

1.3

COCTaBJISITh YPaBHEHHUS AJICKTPOJUTUUECKON IHUCCOIMALNA KUCIIOT,
iesioueld U CoJiel, MOJIHbIE M COKpalI€HHbIE ypaBHEHUS peakiuit

HOHHOTO OOMEHA

1.4

PACKpPBIBATH CYINHOCTH OKHUCIIMTCIIbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ

MOCPENICTBOM COCTABJICHUS SJICKTPOHHOTO OaJlaHCa dTHX peaKIuit

1.5

MIPOBOAUTDH PACUETHI 10 YPABHEHUIO XUMUYECKOM peaKuu

Ilo temam: «Hemertamisl 1 ux coeauHeHus» U «MeTauibl U UX

COCOAUHCHU A

2.1

XapakTepu3oBaTh  (OomMChIBaTH) oOmMEe W creuupuyecKkue
XMUMHAYECKHE CBOMCTBA MPOCTHIX M CJIOXKHBIX BEIIECTB, IIOATBEPKIast
ONMCAHUE TPHMEPaMH MOJICKYJISPHBIX M HOHHBIX YPaBHEHHH

COOTBCTCTBYIOIINX XUMHWYCCKUX peaKHI/If/'I

2.2

COCTAaBJIATb YPABHCHUA peaKum”I, MNOATBCPXKAAOIMUX CYIIECCTBOBAHNEC

TeHETUYECKOM CBS3U MCIKAY BCIICCTBAMU PA3JIMIHBIX KJIAaCCOB
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IIPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HX CTPOCHUA,
BO3MOXXHOCTH IMPOTCKAHUSA XUMUUCCKHUX HpeBpaH_[eHI/Iﬁ B pa3JIMYHbIX

YCIIOBUSAX

2.4

CIEOBaTh MpaBUJAM I[OJb30BAHHUS XUMHUYECKOM TOCYyJAOM H
nabopaTopHBIM 00OPYJIOBAaHHEM, a TaKXKe MpaBUJIaM OOpAIEHUS C
BEIIECTBAMU B COOTBETCTBMU C WHCTPYKLUHMSAMU MO BBIITOJTHEHUIO
1ab0PaTOPHBIX XUMUYECKUX OMBITOB MO MOJYYCHHUIO H COOMPAHUIO

ra3o00pa3HbIX BEIIECTB (aAMMHaKa U YTIEKUCIIOTo ra3a)

2.5

IpOBOAWUTL pPCaKOWM, ITOATBCPIKIAAIONINEC KA4eCTBEHHLI COCTaB
pa3IMYHBIX BEIIECTB: paCIO3HABaTh OIBITHBIM MYTEM XJIOPHUJ-,
Opomua, woawa, KapOonar, Qocdar, cuamkar, Ccyibdar,
THJIPOKCUIMOHBI, KATHOHBI aMMOHHS, HOHBI M3YYEHHBIX METAJIOB,

MIPUCYTCTBYIOLIUE B BOAHBIX PACTBOPAX HEOPraHUYECKUX BELIECTB

[To Teme: «XuMHs 1 OKpY>Karolasi Cpeaar

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XuMuuyeckux noHatuil: [IJIK

BCIICCTBA, KOPPO3Usd METAJIIIOB




3.2

MIPUMEHATh OCHOBHBIC OTEPAIMH MBICTUTEIBHOU IEATEIHHOCTH —
aHaJlM3 W CHHTE3, CpaBHEHHUE, 0000IIeHHe, CHUCTEMAaTH3AIHIO,
BBISIBIICHUE TPUYUHHO-CIICJCTBEHHBIX CBSI3€M — JUISI HW3yYCHHS
CBOMCTB BEILECTB MU XUMHUYECKHX PEaKLUUW; €CTEeCTBEHHOHAYYHBIE
METOAbl TO3HAHUS — HAOIIOJIEHHWe, W3MEpPEHHEe, MOJEIUPOBAHUE,

IKCIIEPUMEHT (peaabHbI U MBICTICHHBIN )




ITPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUA

8 KUIACC

Kon

HpOBepﬂeMLIﬁ 3JIEMEHT COACPKAHUA

1

HepBOHa‘{aHLHBIe XHUMHUYCCKUC ITOHATHA

1.1

[Ipenmer xumun. Ponb XUMHUM B KU3HU 4elOBeKa. XUMHUS B CUCTEME HayK.
Tena u BemecTBa. @U3HUECKHE CBOMCTBA BEUIECTB. ATpEraTHOE COCTOSTHUE

BCIICCTB

1.2

ITousarue o MCTOJaX IIO3HAaHUA B XUMHH. YucTele BCIICCTBA U CMCCH. Crioco0BI

pas3zaeneHust cMecen

1.3

ATOMBI U MOJICKYJIBI. Xumuueckue »diaeMeHThl. CHMBOJBI XHMMHYECKHX

371eMeHTOB. [IpocThbie U CII0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE

1.4

Xumunyeckas popMyiia. BareHTHOCTh aTOMOB XUMUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemiecTB. OTHocuTeNnbHAasE aToOMHas — Macca.
OtHocuTenbHass MOJIEKyJsIpHas Macca. MaccoBasg nIONg  XMMHYECKOTO

9JICMCHTA B COCIMHCHHUHA

1.5

KonnuectBo Bemectsa. Moisb. MossipHas macca. B3auMocBsi3b KOJIMYECTBA,
Macchl U YHMCIIAa CTPYKTYpHBIX €AMHHUII BeulecTBa. Pacué€rbl mo ¢opmynam

XUMHYECKHUX COSIMHECHUMN

1.6

Ou3nyeckue U XUMUYECKHE ABICHUS. XUMHUECKas peakius U e€ MpU3HAKU.
3aKOH  COXpaHEHHMs]  MacChl  BeUlecTB.  XHMMHMYECKHE  ypaBHEHUS.
Knaccubukanus  XuMHUecKUX  peakuuid (COEAMHEHHUS, PAa3JIOKEHUS,

3aMeIIeHus, 0OMeHa)

1.7

XHWMHUYECKUN DKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCYAOH, C
npaBuiiaMu paboThI B 1a00paTopuu U mpuéMaMu o0paiieHus ¢ 1ab0paTopHbIM
00OpyIOBaHUEM, HM3YYCHHE W ONHCAHHE (PHU3MUECKUX CBOMCTB 00pa3loB
HEOPraHUYECKUX BEIIeCTB, HaOMIoAeHHe (u3ndeckux (IUIaBJICHHUE BOCKa,
TasiHUE JIbJ1a, PACTUPAHUE caxapa B CTYINKE, KUIIEHUE U KOHJIEHCALUs BOJIbI) U
XUMHYECKUX (TOpeHHe CBEeYM, MPOKAIMBAHME MEIHOM  IPOBOJIOKH,
B3aMMOJICHICTBHE MeNla C KHUCJIOTOW) SIBICHWM, HAOJIOJCHWE U OINHUCaHUE
NPU3HAKOB TMPOTEKAHHUS XMMHUYECKUX peakiuil (pas3liokeHue caxapa,
B3aMMOJICHICTBHE CEPHON KHUCIOTBI C XJIOpUIOM Oapus, pasloKeHHe

ruapokcuna meau(Il) mpu HarpeBanum, B3auMOACHCTBHUE XKele3a C paCTBOPOM




commu meau(Il), m3ydenne cnoco0oB pazaeneHust CMecei (C TOMOIIBI0 MarHUTa,
(¢bunbTpOoBaHMUE, BBIMAPUBAHUE, AUCTUILIALUSA, XpoMaTorpadus), mpoBeneHue
OYNCTKH TIOBAPEHHOH CONIM, HAONIOJCHWE W ONHCaHHE pPe3yJIbTaToB
MPOBEJICHHS OIBITA, WILTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUS MAacChl, CO3/IaHUE

MoJiee MOJIEKYJI (1IapOCTEPHKHEBBIX )

Baxueiime npeacTaBUTeId HEOPraHUYECKUX BEILIECTB

2.1

Bo3nyx — cmech rasoB. CoctaB Bo3myxa. Kucimopox — aseMeHT u mpocrtoe
BemecTBo. HaxoxeHune kuciopoaa B mpupoje, Gu3ndeckue U XMMUYECKUe
cBoiicTBa (peakuuu ropenus). Okcunel. Ilpumenenue kucinopona. CrnocoObl
HOJy4eHHs KUCIIOpOJa B JIaOOpAaTOPUU M HPOMBIIUIEHHOCTH. KpyroBopot

Kuciopoaa B npupoe. O30H — autoTporHast MOAU(GHUKALIS KUCIOpOoIa

2.2

TennoBoil 3¢ ¢dekT XUMUYECKOW peaknuu, TePMOXMMUYECKHE YpaBHEHUS,
9K30- ¥ DHIOTEPMHUYECKHE peakuuu. TOIMBO: yroib U METaH. 3arps3HEHHE

BO3/1yXa, YCUJICHHE MTaPHUKOBOTO 3P eKTa, pa3pylIeHHEe 030HOBOTO CIIOS
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Bonopon — anement u nipocroe BewecTBo. HaxoxkaeHue Boxopoa B IpUPOAE,
(u3nueckue M XMMHUYECKHE CBOICTBA, MPUMEHEHHE, CIOCOOBI MOTYYEHHS.

Kucnors! 1 conu
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MonsipHblii 00bEM ra30B. PacuéTsl M0 XUMHUYECKUM YPaBHEHUSAM

2.5

®usnueckue CBOMCTBa BOAbl. Boma kak pactBoputenb. PacTBOpbl.
HaceliiieHHble ¥ HEHACKIILIEHHBIE pacTBOPBL. PAcCTBOPUMOCTD BELIECTB B BOJE.
MaccoBas o511 BellecTBa B pPAacTBOpe. XUMHUYECKHE CBOWCTBA BOJBI.
OcHoBanusl. Ponp pacTBOpoB B NpUpoje M B KU3HU uenoBeka. KpyroBopor
BOABl B IMpUPOJE. 3arps3HEHHE MpUPOAHbIX BOoA. OXpaHa U OYMCTKA

IIPUPOJHBIX BOJ

2.6

Knaccudukanus neopranmdeckux coenuHenwit. Oxcuapl. Knaccudukanus
OKCHJIOB: CoJIeoOpa3yromiie (OCHOBHBIC, KHCJIOTHBIE, aMQpOTEpHbIE) |
HeconeoOpasyromue. Homenknarypa okcuaoB. dusnueckne M XUMHUYECKUE

CBOICTBa OKCUAOB. [lomyueHne okcui0B

2.7

OcHoBanus. Kraccudukanus ocHOBaHWH: MmMIETOYM W HEPACTBOPUMBIC
ocHoBanus. HoMeHknarypa ocHoBanuii. usndyeckue 1 XUMUYECKUE CBOMCTBA

ocHoBaHMi. [TonyueHre ocHOBaHUIA

2.8

Kucnotsl. Knaccudukauus kucnor. Homenknarypa kucinor. @usndeckue u
XUMHUYECKHE CBOMCTBa KUCIOT. Psan aktuBHOocTH MetauioB H.H. bekerosa.

[Tonyuenue kucior

2.9

Comu. Homenknatypa coseil. @u3nyeckrue U XUMHUYECKHE CBOWCTBA COJICH.




[Tonyuenue conen

2.10

I'enermueckas CBA3b MCXKAY KilaCCaMU HEOPTaHNYCCKUX COCI[I/IHCHI/Iﬁ

2.11

XHWMHWYECKUN DKCIEPUMEHT: KAuyeCTBEHHOE OINPEIEICHUE COJEp KAHUS
KHUCJIOpOJia B BO3AyXe, MOJydeHHe, coOupaHue, paclio3HaBaHUE U M3yueHHUe
CBOWCTB KHCIIOPO/1a, HAOIIOICHHE B3aMOJICHCTBHS BEIIECTB C KHCIOPOJOM U
yCIIOBUSI BOSHUKHOBEHHMSI U TIPEKPAIlleHUs TOpeHus (1okapa), 03HAKOMIIEHHUE C
o0Opa3llaMyd OKCHIOB M ONHCAaHHE HUX CBOWCTB, IOJNy4YeHHE, COOMpaHue,
pacrmo3HaBaHHe U HU3Y4YEHHE CBOMCTB BoAopoja (TOpeHue), B3auMOJeiiCTBHE
BOZIOpO/IA c OKCHJIOM meau(1l) (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEpHAIOB), HAOIIOIEHUE OOpa3IOB BELIECTB KOJUYECTBOM | MOJIb,
UCCIIEIOBAaHUE OCOOCHHOCTEH  pAacTBOPEHHUs] BEIIECTB C  Pa3IMYHOMN
PacTBOPUMOCTBIO, MPHUTOTOBJIEHHUE PACTBOPOB C OMNPEIEIEHHON MaccoBOM
JIOJIE  pacTBOPEHHOTO BEILECTBA, B3aUMOJECHCTBUE BOABl C METAJIAMHU
(HaTpueM W KajbleM) (BO3MOXXHO MCIIOJIb30BAaHUE BHUICOMATEPUATIOB),
OIpE/ICIICHUE PACTBOPOB KHUCJIOT M IIENOYEH € NOMOUIbIO HHAMKATOPOB,
UCCIIeIOBaHHE OOpPAa3I[0B HEOPraHWYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB,
HaOJroIeHue W3MEHEHHs OKPACKM HMHIUKAaTOPOB B PAcTBOpAaxX KHUCIOT U
mesovei, n3ydeHue B3aumojercteus okcuaa meau(Il) ¢ pactBopom cepHoit
KHUCJIOTBI, KHUCJIOT C METaUlaMH, peakIuil HeUTpalu3aluu, MOJy4YeHHE
HEPAaCTBOPUMBIX OCHOBaHUH, BBITECHEHHE OJIHOTO MeTajla JApYyTruM U3
pacTBopa CoJH, peuieHue KCIEePUMEHTAIBHBIX 33/1a4y Mo TeMe «Baxueime

KJIaCChl HCOPraHNYCCKUX COC,Z[I/IHCHI/If/'I»

[Tepnonnueckuit 3akoH u [lepuonnueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CTpoeHue aToMoB. XUMUYeCKas CBsI3b. OKUCIUTENbHO-

BOCCTAHOBUTCIIBHBIC PCAKIIUN

3.1

[lepBble TOMBITKKA KIACCH(PUKANNK XUMHUYECKHX JIIeMEHTOB. lloHsTHE O
IpyMNIax CXOJHBIX 3JEMEHTOB (ILEIOYHBIE U IET0YHO3EMENbHbIE METaJlIbl,
raJIOTeHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphle 00pa3yloT am(oTepHbIE

OKCHUABI U TUAPOKCHUIBL

3.2

[lepuonnueckuii 3akoH. [lepumoanyeckas cucremMa XUMHUYECKUX 3JIEMEHTOB
JA.N. MengeneeBa. KopoTkomepuonHass # UIMHHONIEPUOAHAS  (OPMBI
[lepuonuueckoit cuctembl xuMuueckux osnementoB J[.M. Menpgeneena.
IIepuonst u rpymnmnbl. @U3NYECKUN CMBICT MOPSAKOBOTO HOMEpa, HOMEPOB

Inepuoaa U rpymniibl 3JICMCHTA
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Ctpoenne atomoB. CocTaB aTOMHBIX siiep. M3otomnbl. DnekTponsl. CTpoeHue




AJIEKTPOHHBIX O0O0JIOYEK aTOMOB TEpBbIX 20 XUMHUYECKHX JJIEMEHTOB
[Tepuonnueckon cucremnl .M. Menneneesa. XapakTepucTuKa XUMHUYECKOIO

3JIEMEHTa MO ero nonoxkenuto B [lepuoanyeckoii cucreme .M. Menneneena

3.4

3aKOHOMEPHOCTH WM3MEHEHUS paJuyca aTOMOB XHMMHUYECKHUX HJIEMEHTOB,
METAJUIMYECKUX WU HEMETAJUIMYECKUX CBOMICTB MO TIpyNIaM M IepUuoiam.
3nauenue Ilepuoanueckoro 3akoHa u [leproguueckoi cuCTEMbl XUMUUECKUX
3JIEMEHTOB JUIS pa3BUTHUs HaykKu U npaktuku. /.M. Menaenees — yuéHbld U

IPaKJaHUH

3.5

Xumuueckasi cBsa3b. KoBajeHTHass (MoJsipHass W HEMOJSIPHAsi) CBS3b.

:‘)HeKTpOOTpI/IHaTCJ'IBHOCTB XAMHYECKHX 3JIeMeHTOB. MloHHas CBI3b

3.6

Crenenb okuciienns. OKUCIUTEIbHOBOCCTAaHOBUTEIIbHBIE peakiuu. [Iporeccsl

OKHCJIEHHS B BOCcCTaHOBJIEHHsI. OKUCIIMTENIM U BOCCTAHOBUTEIIN

3.7

XHUMHUYECKUN OKCIICPUMCHT: H3YYCHUC 06pa3u03 BC€IICCTB MCTAJIZIOB H
HEMCETAIJIOB, BSaHMO}IeﬁCTBHe TUAPOKCHAAa THHKa C paCcTBOpaMH KHUCIOT U
II.[CHO“ICIZ, MMPOBCACHUC ONBITOB, HIUTFOCTPUPYIOIHUX NPUMEPBI OKUCIUTCIBHO-

BOCCTAHOBUTENIBHBIX PeaKuil (fOpeHue, peakuy pa3ioKeHus, COCTUHEHMS])

9 KUIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COACPKAHUS

BemectBo 1 XuMHueckas pEaKknus. HOBTOpeHI/IC

1.1

[Tepuonnueckuii 3akoH. Ilepuoanueckas cucTeMa XMMHUYECKUX BJIEMEHTOB
J.U. MenneneeBa. CTpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
XMMHYECKUX DJIEMEHTOB MEPBBIX TPEX NEPUOAOB, KAJIMs, KaJlIbIUi M HUX
COEIMHEHUN B COOTBETCTBUM C IOJIOKEHHEM 3JEMEHTOB B llepuoanueckoit

CUCTEMEC U CTPOCHHUEM UX aTOMOB

1.2

CtpoeHHne BeIIECTBA: BHUABI XUMHYECKON CBS3U. THIBI KPUCTATTMYECKUX
PELETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTALUINYECKON
peméTKi W BUJA XUMUYECKOW cBs3u. Kiaccudukamuss ¥ HOMEHKJIATypa
HEOPraHMYECKUX BeUIeCTB (MEXIyHApOJIHAs W TpUBHATbHas). XUMHUECKUE
CBOICTBA BEIIECTB, OTHOCSUIMXCS K PA3JIMYHBbIM KJIacCaM HEOPraHWYECKUX

COCHHHCHHﬁ, TCHCTUYCCKAs CBA3b HCOPTaHNUYCCKUX BCIICCTB

1.3

Knaccudukanus XuMU4YeCKUX peaklui Mo pa3IudHbIM MpU3HaKaM (10 YUCITY

M COCTaBy yYacCTBYIOUIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3P (eKTy, 1o




W3MCHCHHIO CTCIICHEH OKHCIICHHS XUMHUYCCKUX 9JIEMCHTOB, 110 06paTI/IMOCTI/I,
o y4acCcTUro KaTaJ'H/BaTOpa). OK30- H OHAOTCPMHUYCCKUC  PCAKIUU,

TEPMOXUMHNYCCKUEC YPAaBHCHUA. ITousTue o CKOpPOCTH XHUMHYISCKOM pc€akuuu

1.4

[TonsiTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUUECKHUX peakuusax. [lonsrtue o
TOMOT€HHbIX M TE€TePOreHHBIX peakuusx. I[loHsATHE O XMMHUYECKOM
paBHOBecuH. DaKTOpbI, BIUSIOUIME HAa CKOPOCTb XMMHMYECKOH pEakIuu M

IMOJIOKCHHUEC XUMHUYICCKOTI'O paBHOBCCHUA

1.5

OKHUCIIUTENIBHO-BOCCTAHOBUTENIbHBIE ~ PEAaKLUHU,  JIEKTPOHHBIM  OamaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakunu. CocTaBieHUE ypaBHEHUH
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUUH C MCIOJIB30BAaHUEM METO/a

AJIEKTPOHHOTO OaslaHca

1.6

Teopust FNEKTPOTUTUYECKON TUCCOLUALIUN. DIEKTPOIUTHI U HEIIEKTPOIUTHI.
Karnonsl, aHMOHBI. MeXaHU3M AUCCOLMALIMY BEIIECTB C PA3JINYHBIMU BUIAMU
XuUMHUYECcKol cBs3u. CreneHs quccoruanui. CUabHBIC U CA0bIe AIEKTPOIUTHI.
Peakiuu monHoro oomMeHa. Y cloBUs MPOTEKaHUS PEAKIIMA MOHHOTO OOMEHa,
IIOJIHBIE M COKpAalll€HHbIE MOHHBIE ypaBHEHMs peakuuil. CBONCTBA KHUCIOT,
OCHOBaHUW U COJIE B CBETE TMPEIACTABICHUH 00 DICKTPOIUTHUCCKOM

nucconuanuu. KauectBeHHble peakiiny Ha MOHbL. [loHsITHE O TUApOIU3E colei

1.7

XUMHUYECKUH SKCHEPUMEHT: O3HAKOMIIEHHE C MOJAEISIMHM KPHCTAIIMYECKUX
PEIIETOK HEOPTaHWYECKUX BELIECTB — METAJJIOB U HeMeTasioB (rpadura u
arMa3a), CI0XHBIX BELIECTB (XJIOpHUa HATPHs); UCCIEAOBAHUE 3aBUCHMOCTH
CKOPOCTH XHMHYECKOW pEaKIMH OT BO3JCHCTBUS PA3IUYHBIX (PAKTOPOB;
UCCIICIOBAaHUE  AJIEKTPOIIPOBOJHOCTH  pacTBOPOB  BEILECTB,  Ipolecca
JMCCOLMAUY  KUCIIOT, Inenodeil M cojeld (BOSMOXKHO HCHOJIBb30BaHHE
BUJIEOMATEPHAJIOB); TPOBEJCHUE OMBITOB, WUIIOCTPUPYIOIUX MPU3HAKU
MPOTEKaHUs peakuii HOHHOro 0OMeHa (00pa3oBaHUE 0CA/IKa, BbIACIIEHHUE I'a3a,
o0Opa3oBaHue BObl); ONBITOB, WUTIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIBHO-
BOCCTAHOBUTENIBHBIX PEaKInil (TOpeHHe, PeakIny Pa3IoKEHHs, COeTNHEHHNS);
pacro3HaBaHME HEOPraHMYECKUX BEIIECTB C IOMOIIBIO KaueCTBEHHBIX

peaxunﬁ Ha MOHBI; pCHICHUC OKCIICPUMCHTAJIBHBIX 3a1a4

HemeTamis! 1 ux COCIUHCHUA

2.1

OO0mass xapakrepucTuka TaloreHoB. (OCOOCHHOCTH CTPOEHUSI AaTOMOB,
XapakTepHble cTeneHu OKuciaeHus. CTpoeHue W (PHU3MUECKUE CBOWMCTBA
MPOCTBHIX BELIECTB — TaJIOTEHOB. XMMHUYECKUE CBOWMCTBA HAa MPUMEPE XJIOpa

(B3aMMoOJIeHiCTBHE C METa/UIaMH, HEMETa/UIaMH, IIeJI09aMu). XJIOPOBOIOPOI.




ConstHast KUCTIOTa, XUMHYECKHE CBOICTBA, TMOJyYeHHUE, NPUMECHEHHE.
JelictBue XxJiopa M XJOPOBOJOPOJA HAa OPraHU3M 4YejoBeKa. BaxHeiuiue

XJIOpUAbI U UX HAXOXICHUC B IIPUPOILC

2.2

OO6mas xapakrepucTuka 31eMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTeNeHN oKucieHus. CTpoeHue U pu3nuecKkue CBoMCTBa
IPOCTBIX BEIIECTB — KHUCIOPOAAa U Cepbl. AJUIOTPONHBIE MOIU(UKALNU
KHCJIOpO/a M cepbl. XMMHUYECKHE CBOWCTBa cepbl. CepoBOIOpPO, CTPOEHHE,
(1)I/ISI/I‘~I€CKI/IC A XUMHYECKHE CBOMCTBA. OKCI/IIII)I CCPbl KaK MPEACTAaBUTCIN
KHCJIOTHBIX OKcUoB. CepHasi KUCI0Ta, (U3NUYECKUe U XUMUUECKUE CBOMCTBa
(oOmrue kKak mpeacTaBUTENs Kilacca KUCIOT U crenuduyeckie). XuMUIeCKre
peaKIuy, Jexalue B OCHOBE IMPOMBIIIJIEHHOTO CIoco0a MOIy4eHUs! CepHOU
KHCJIOTHI. HpI/IMeHCHI/Ie. Conn CCpHOfI KHCJIOTBI, KAUCCTBCHHAA PCAKIHA Ha
cynbdar-uoH. HaxoxeHue cepsl 1 €€ coeTMHEHU B pUpojie. XUMHUYECKOe
3arpsi3HEHUE OKPYXKAIOIIEeH Cpeibl COSIUHEHUSIMU CEepbl (KUCIOTHBIE JOXKIH,

3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIOCOOBI €0 MpeA0TBPAIleHHUs
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OO0mras xapaktepuctuka ameMeHToB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapakTepHBIC CTEMEHU OKHCIEHUS. A30T, paclpoCTpaHCHHE B
npupojie, pusnueckue u XumMuueckre ceorictsa. KpyroBopot azora B npupoze.
AMMHaK, ero (Qu3MYeCKMe M XHMHUYECKHE CBOWCTBA, NOJIy4YCHHE H
npuMmenenrne. Conn aMMOHHMS, WX (HU3MYECKHEe U XHUMHUYECKHE CBOICTBa,
npuMeHeHne. KauecTBeHHas peakius Ha HOHbl aMMOHUS. A30THas KMCIIOTa, €€
noytydeHue, Gu3ndecKkre 1 XMMUUIECKHe CBOMCTBA (OOIIHe KaK MPeACTaBUTENS
KJlacca KHUCIIOT U crnenuduueckue). lMcmonp3oBaHHE HUTPATOB U COJICH
aMMOHHS B KauyeCTBE MHUHEPAJbHBIX ynoOpeHuil. XuMHYECKoe 3arps3HEeHHe
OKPYXAIOIICH Cpellbl COeNUHEHUSIMHU a30Ta (KUCIOTHBIC JOXKIU, 3arPsI3HCHUE

BO3/yXa, IOYBBI U BOJIOEMOB)
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®ocdop, amnorponHsie Monupukanuu dpocdopa, Gpuznueckue U XUMHUECKHE
cBoiictBa. Oxcua dochopa(V) u ¢ochopHast Kuciora, (GU3MUECKUE U
XUMUYECKHE CBOMCTBA, mosydeHue. McmonpzoBanue (ochaTtoB B KayecTBe

MHUHEpaJIbHBIX YA0OpeHHi

2.5

OO6mas xapakrepucTtuka 31eMeHTOB [VA-rpynmnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHUA. YTJEepoJ, aJuIOTPOIHbIE
MoauduKauy, pacnpocTpaHEeHHE B Tpupone, (GU3MYECKUe U XUMHUYECKHE
cBoricTBa. Ancopouus. KpyroBopor yriepoaa B npupojae. OKCubl yriaeposa,

ux (1)I/I3I/IIICCKI/IG U XHUMHYCCKUC CBOﬁCTBa, JEUCTBUE Ha >KUBBIC OpraHu3MBbl,




MOJTyYeHUE W IPUMEHEHUE. DKOJIOTHYECKUE MPOOIIEMBI, CBI3aHHBIC C OKCHIIOM
yraepoaa(lV); rumore3a rino6anbHOrO MOTEIICHHS KIMMAaTa; MapHUKOBBIM
abdext. YromapHas KuciIOoTa U €€ COoMu, UX (PU3NUECKHE M XUMHYECKHE
CBOIICTBa, MoONy4YeHHe U nMpuMeHeHue. KauecTBeHHast peakiust Ha KapOoHaT-
HoHbI. Vcronb30oBaHne KapOOHATOB B OBITY, MEIUITMHE, TPOMBIIIIICHHOCTH H

CEJILCKOM XO034HCTBE

2.6

[TepBoHavyaIbHBIC TTOHATHS 00 OPTaHMYECKUX BEIIECTBAX KaK O COSTUHEHUSX
yriepona (MeTaH, 9TaH, STWIEH, alleTWICH, 3TaHOJ, TJIUIEPHUH, YKCyCHas
kuciora). Ux coctaB m xumuueckoe ctpoeHue. [loHaTHe 0 OMOJIOrHYEeCcKH
BRXHBIX BEIECTBAX: XHUpax, OCIKax, YIIeBOJaX — W MX POJIH B JKU3HH
yeloBeka. MarepuaabHOE €IWHCTBO OPraHUYECKUX W HEOPraHWYECKUX

COEIMHEHUN

2.7

Kpemuuii, ero ¢Qusnueckue ©u XUMHUYECKHE CBOMCTBA, IMOJyYCHHE U
npumenenre. CoequHeHusi kpeMHusi B npupoje. OOuue npencraBieHust 00
okcue kpemuusA(IV) u kpemuueBoit kucinore. CUIMKATBI, X UCIOJb30BaHUE
B OBITYy, MeIWLHMHE, NPOMBIIUICHHOCTH. BakHeline CTpoOUTEIbHbIC
MaTepHalibl: KepamMHKa, CTEKJIO, LEMEHT, OeToH, jxene300eToH. [Ipobimemsl
0€30M1acHOr0 HCMOJIb30BaHUSI CTPOUTEIBHBIX MaTepUaloB B IOBCEIHEBHOU

KHU3HHU

2.8

XUMHUUECKUH SKCIEPUMEHT: M3yueHHe 00pa3loB HEOPraHWYECKHX BEIECTB,
CBOMCTB COJIIHOW KHCJIOTBI; IIPOBEICHUE KAUYECTBEHHBIX PEAKIMI Ha XJIOPH]I-
MOHBl W HAONIOJIEeHHE MPU3HAKOB MX MPOTEKAHUS; OIBITHL, OTpaXKarollue
¢buznyecKre 1 XMMUYECKHE CBOWCTBA TaJIOTEHOB U UX COEAMHEHUHN (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB); O3HAKOMIIEHHE ¢ OOpa3liaMu XJIOPUI0B
(ramoreHuI0B); O3HAKOMJICHHE C O0pa3laMu cepbl U €€ COeTUHEHUSIMH
(BO3MOXXHO HCHOJIB30BAHHWE BHJIEOMATEpUANIOB); HAOJIOJEHHE Tpoliecca
o0yrauBaHuUs caxapa MoJ JAeWCTBUEM KOHIIEHTPUPOBAHHOM CEpHON KUCIIOTHI;
U3y4yeHHe XUMHUYECKUX CBOMCTB pa30aBICHHON CEpHOI KUCIOTHI, TPOBEACHNE
KayeCTBEHHOW peakuuu Ha cyab(ar-uoH U HaONIOAEHHE NpU3HaKa €€
IPOTEKAHHUS; 03HAKOMJICHHE ¢ (PU3MUECKUMH CBOMCTBAMH a30Ta, pocdopa 1 ux
COeIMHEHUI (BO3MOXXHO MCHOJIb30BAaHUE BHJIEOMATEpUANIOB), 00pa3laMu
a30THBIX U (ochHOpPHBIX yA0OpEHUI; TOTyYeHue, COOMpaHue, paclo3HaBaHue
U U3y4YEHHE CBOMCTB aMMHaKa; MPOBEACHUE KaueCTBEHHBIX peakUuil Ha MOH
aMMOHMS M ¢ochaT-uOH M M3yYEHHE [PHU3HAKOB MX MPOTEKAHUS,
B3aMMO/ICIICTBHE KOHLIEHTPUPOBAHHOM a30THOM KUCIOTHI C ME/IbIO (BO3MOXHO

HUCIIOJIB30BaAHUC BI/I,ZLGOMaTepI/IaJ'IOB); HU3YUCHUC Mozaeaeu KPUCTAJTINIMICCKUX




peméTok anMasa, Tpadmura, QymiepeHa; O3HAKOMIIEHHE C TPOIECCOM
a7IcopOIMu PaCTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIVIEM M yCTPOMCTBOM
NPOTHBOTa3a; MOJyYeHHe, COOMpaHue, paclio3HABaHHE W M3yYCHHE CBOWCTB
VIIEKUCIOro Ta3a; MpPOBEACHHE KAueCTBEHHBIX peakluid Ha KapOoHAT- U
CWJIMKAT-UOHBl M HW3YYCHHE TNPU3HAKOB WX MPOTEKAHUS;, O3HAKOMIICHUE C
MPOAYKIMEH CUIMKATHOW MPOMBIIIJIEHHOCTH; PEIIEHUE IKCIIEPUMEHTAIbHBIX

3a7a4 o teMe «BaxkHeilme HeMeTaIbl ¥ UX COSIUHEHUS

Mertannsl 1 uX COCIUHCHUA

3.1

OO0mas xapaKTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAIJIOB HA OCHOBAHHUU
ux nojoxkeHus B Ilepuomnueckol cucteMe Xxumudeckux snemeHtoB JI.M.
MenneneeBa u ctpoeHusi atomoB. CTpoeHre MeTauioB. MeTrayuinueckas CBs3b
U METAUTMYeCKass KPHUCTAUIMYECKas pemeTka. DICKTPOXUMUYCCKUN PsT

HaIPSHKEHUN METaJlIOB

3.2

dusnueckre 1 XMMUYECKUe CBOMCTBAa MeTa/uioB. O0IIMe criocoOb! MOTydeHuUs
MeTau1oB. [IoHATHE 0 KOPPO3UM METAIOB, OCHOBHBIE CIIOCOOBI 3alIUThI UX OT
Koppo3uu. CriaBsl (CTajb, YyT'yH, JIOPATIOMUHAN, OpOH32a) U UX IPUMEHEHUE

B OBITY U IPOMBIIIJICHHOCTH
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[llenouynsle MeTamsl: nosnoxenue B [lepuoauueckoil cucteMe XMMUYECKHX
anemeHToB J[.M1. MenzeneeBa; cTpoeHUE UX aTOMOB; HaX0XIEHUE B IPUPOJE.
dusnueckre U XMMUYECKHUe CBOICTBA (Ha mpuMepe HaTpus U Kanus). OKcuabl
U TUAPOKCUABI HATpus U Kanus. IIpuMeHeHMe IeIOYHBIX METalIoB U UX

COEIMHEHUN

3.4

[[lenoyno3eMeNbHbIE METAJIBI MarHuii W KaJbIMA: TIOJIO)KEHUE B
[lepuonuueckori cucreme xumudeckux sneMeHToB J[.MI. MeHnaeneesa;
CTPOEHHE MX aTOMOB; HaxOXKJAcHUE B mpuponae. PU3nyecKue U XUMUYECKUE
CBOWCTBA MarHusi M KaJblius. BakHeWIIne CoeIWHEHHs KaJblHs (OKCHI,

TUAPOKCU]T, coJn). JKECTKOCTH BOJBI U CIIOCOOBI €€ yCTpaHEHUS

3.5

AmomuHui: nonoxkenue B [lepronndeckoil cucreMe XMMHUYECKUX SJIEMEHTOB
J.M. MenneneeBa; cTpoeHHE aTOMa; HAXOXAEHUE B mpupone. Pusnueckue u
XMMUYECKAE CBOWCTBA amioMHHHUSA. AMQOTEpHBIE CBOHCTBa OKCHIA W

THAPOKCHUAA aIFOMUHUS

3.6

Keneso: nonoxxenue B [lepronnueckoit cucteMe XuMu4eckux anemenTon 1. M.
MeneneeBa; CTpOEHHE aToOMa; HaxoXKJeHUE B mpupoae. dPusznueckue u
XUMUYECKHE CBOMCTBA jkene3a. Okcupl, ruapokcuanl u comu kenesa(ll) u

xkenesa(Ill), ux cocras, CBOWCTBA U OTyUEHUE




3.7

XUMHUYECKUH HIKCTICPUMEHT: 03HAKOMIICHHE ¢ 00pa3iaMy METAJIOB U CILIABOB,
X (U3NYECKUMH CBOWCTBAMU; U3YUYCHHE PE3YJIbTATOB KOPPO3UH METAIIOB
(BO3MOXKHO WCTIOJIH30BaHUE BUJICOMATEPHAIIOB), 0COOEHHOCTEHN
B3aMMOJICHCTBHSI OKCHJA KalbllUd W HATPUS C BOAOH (BO3MOXKHO
HCIIOJIb30BaHNE BUICOMATEPUAJIOB); UCCIICIOBAHHE CBONCTB JKECTKON BOJIBI;
mpolecca TOpPeHHsI JKele3a B KHcIopojae (BO3MOXKHO —HCIIOJIb30BAaHHE
BHJICOMATEPHAJIOR); MIPU3HAKOB MPOTEKAHMS KAYECTBEHHBIX PEAKITUI HA HOHBI
(MarHusi, Kanmplus, amoMuHus, nuHka, skenesa(Il) u sxeneza(Ill), memu(Il);
HAOJTIO/ICHUE W OTIMCAHKE MTPOIIECCOB OKPAIIMBAHUS IJITAMCHH HOHAMH HATPHS,
Kamusi W Kanblus  (BO3MOXKHO — WCIOJB30BAaHUE  BUACOMATEPUATIOB);
UccieIoBaHie aM(OTEPHBIX CBOWCTB THAPOKCHAA ATIOMHUHHS W THAPOKCUAA
[IMHKA; PEIICHUE IKCIIEPUMEHTAIBHBIX 337124 10 TeMe «BaxxHele MeTaiibl

n UX COCOAUHCHUA»

XHUMHA ¥ OKpYXKarolas cpeaa

4.1

HoBbie maTepuansl 1 TEXHOJOTMHU. BellecTBa 1 Marepuaibl B HOBCEIHEBHOM
YKU3HU YeJIoBeKa. XUMHUS U 3JJ0pOBbe. be3onacHoe ucnoib30BaHUE BEMIECTB U
XUMHYECKUX peakiuii B ObITy. [lepBas momoIs mpu XUMUYECKUX OXKOTraxX W

OTpaBJICHUAX

4.2

OCHOBBI ~ JKOJIOTUYECKONM  TPAMOTHOCTH.  XHMHYECKOE  3arps3HCHHUE
okpyxarorieii cpenst [TJIK. Pons xumun B pelieHNHN SKOJIOTHUECKUX MPOOIeM.
[IpuposHble UCTOYHHUKHU YTIEBOJOPOAOB (yroyib, NMPUPOAHBIA ra3, HE(Th),

MMPOAYKTBI UX Hepepa60TKH, HX pOJib B 6BITy " IPOMBIIIJICHHOCTH

4.3

XHUMHUYECKUMN SKCIICPUMCHT: U3YYCHUC 06pa3u0B MaTcpHraJioB (CTGKJ’IO, CIIJIaBbI

METaJIJIOB, MTOJINMEPHBIE MaTEPUAIIbI)




IMPOBEPAEMBIE HA OI'D 10 XUMHUU TPEBOBAHUA K
PE3YJBTATAM OCBOEHHS OCHOBHOI OBPA3OBATEJILHOM
ITPOT'PAMMBbI OCHOBHOI'O OBIHIEI'O OBPA30OBAHUA

Kon
NpoBepseMoOro
TpedoBaHMSI

IIpoBepsiemble TPeOOBAHUSA K NPEIMETHBIM Pe3yJIbTaTaM
0a30BOr0 YPOBHSI OCBOEHMSI OCHOBHOM 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOT0 00111ero oopasoBanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O TIO3HABAEMOCTH SIBIIEHUH MPHUPOJBI, MOHHUMaHUE OOBEKTUBHON
3HaYMMOCTH OCHOB XMMHUYECKOW HayKH KaK 00JIACTH COBPEMEHHOIO
€CTECTBO3HAHUS, KOMIIOHEHTa O0IEH KyJbTypbl U NPAKTUYECKOU
NeSITeIbHOCTH YEJIOBEKa B YCIOBHMAX COBPEMEHHOIO OOIIECTBA;

IMOHUMAHHEC MECTAa XUMHHU CPCAN JPYIrUX CCTCCTBCHHBIX HAYK

1.2

0 HAYYHBIX MCTOAAX IMO3HAHUS, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCETOJAaX MCCICIOBAHUA BCIICCTB W HU3YUYCHHA
XUMHNYCCKUX peaKHHﬁ; YMCHUC HUCIOJIB30BATH MOACIU  JIJIA

00BACHEHHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 cepax npodeccroHaTbHOM NEATEIHOCTH, CBA3AHHBIX C XUMHUCH
U COBPEMEHHBIMHM TEXHOJOTMSMHU, OCHOBAaHHBIMH Ha JOCTHKEHHSIX
XUMHAYECKON HAayKH, YTO IMO3BOJIUT OOYYAIONIMMCS pacCMaTpPHBATh
XMUMHIO Kak cdepy cBoeil Oynaymied  npodeccrHoHalbHON
NEeSTeIbHOCTH W CHeNaTh OCO3HAHHBIM BBIOOP XHMHUH Kak
npopHUIBHOIO MpeaMeTa NpU Mepexoje Ha YPOBEHb CpEIHEro

o01ero oopasoBaHus

Bianenne cucreMol XMMHYECKMX 3HAHUM UM yMEHUE IPUMEHATH

CUCTCMY XUMHUUCCKUX 3HaHPII>i, KOTOpasa BKIKOYACT:

2.1

BaKHCHINIME XUMUYECKHEC IOHATHS: XHMHUYCCKUN DJIEMEHT, aToM,
MOJIEKYJia, BEIIECTBO, MPOCTOE M CIOKHOE BEIIECTBO, OJTHOPOIHAS U
HCOJHOPOJHAS CMECh, OTHOCHTEJIBHBIC AaTOMHAs M MOJICKYJIsIpHAs
MaccChl, KOJMYECTBO BEIIECTBA, MOJb, MOJIIPHAS Macca, MOJIIPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBAaHHUE, COJIb (CpeIHss), XMMHUYECKas
peaKIysi, peakluu COCIUHCHHS, PEaKIUH PA3JIOKEHUsS, PEaKIUu
3aMeIeHUs, PEaKIuu OOMeHa, TETUIOBOW A((EKT peakiuu, dK30- U
DHJIOTEPMHUUYECKUE PEAKIIUU, PACTBOP, MACCOBAS JOJISI XUMHUYECKOTO

OJIEMEHTa B COCAMHCHHMHM, MacCoBad JOJII MW IPOLCHTHas




KOHILICHTpalKs BEUIECTBA B PACTBOPE, PO ATOMA, SJIEKTPOHHBIN CIOM
aToma, aToMHas OpOuTajb, PaJUyC aToOMa, BAJEHTHOCTb, CTEHEHb
OKHCJICHHSI, XUMHUECKasi CBA3b, JEKTPOOTPULIATELHOCTD, TOISIpHAs
U HEIOJISIpHAsl KOBAJICHTHAs CBSI3b, MOHHAS CBS3b, METAJUIMUYECKas
CBSI3b, KpUCTAJUINYECKAS pelI€TKa (ATOMHAs1, HOHHAsI, METaJJIMuecKas,
MOJIEKYJISIPHAsS), MOH, KATUOH, aHWOH, JIEKTPOJIUT U HEAIEKTPOJIUT,
ANEKTPOJIUTHYECKAsT JUCCOLMALUS, PEAKIMU HOHHOIO OOMEeHa,
OKHCIIUTEIIbHO-BOCCTAHOBUTENIBHBIE ~ PEAKIMH,  OKUCIUTEIb U
BOCCTAHOBUTENb, OKHCICHHE U BOCCTAHOBJIICHHE, JJIEKTPOJIN3,
XMMUYECKOE paBHOBECHE, OOpaTUMble M HEOOpaTHMbIE peaKLuy,
CKOPOCTh XMUMHUYECKOW peakuuu, karanmusartop, IIJK, kopposus

MCTAJIJII0B, CIIJIaBbl

2.2

OCHOBOIIOJIATAIOIINE 3aKOHbl XUMHM: 3aKOH COXPAHEHUs MacChl,
nepuonnueckuii 3akoH J[.M. MenzeneeBa, 3aKOH IOCTOSHCTBA

COoCTaBa, 3aKOH ABora/:[po
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TEOpUU  XUMHH:  aTOMHO-MOJICKYJISIpHAsT ~ TEOpHs,  TEOpHs

3JICKTpOJIHTPI‘-I€CKOﬁ JUCcCoranmm

Brnaagenue ocHOBaMH XMMHUYECKON TPAaMOTHOCTH, BKJIFOYAIOLLICH :

3.1

YyMEHUE TMpaBUJIBHO MCIOJb30BaTh HW3YUYEHHBIE BeEIIECTBA U
MaTepuaibl (B TOM YHCJIE€ MUHEpaJIbHBIC YAOOPEHUS, METAUIbI U
CIUIaBbl, TPOAYKTHI MEpPEepabOTKH MPUPOJHBIX  HCTOYHHKOB
YTJIEBOOPOAOB (YTJIsi, MPUPOIHOTO ra3a, HeTH) B OBITY, CEIILCKOM
XO035MCTBE, HA NPOU3BOJACTBE U IIOHUMAHUE 3HAYEHUS IKUPOB,
OeNKoB, YIVIEBOAOB JUId  OpraHM3Ma  4YelOBeKa; yMEHHE
MPOTHO3UPOBATh BIIMSIHUE BEIIECTB M XMMHUYECKHX MPOLECCOB HA

OpraHMU3M YeJIOBEKa U OKPYKAIOUIYIO IPUPOAHYIO CpeLy

3.2

YMCHHUEC UHTCTPUPOBATE XMMHUYCCKHUEC 3HAHHA CO 3HAHUAMH APYIUX

y‘le6HbIX npeaMcETOB

3.3

HaJIM4Ke OMbITa paboThI C Pa3IMUYHBIMU UCTOYHUKAMU MH(POPMALIUU
0 XUMMH (HayyHasi U Hay4yHO-IIOMYyJIsIpHas JMUTEpaTypa, CIOBapH,

CIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHE OOBEKTHUBHO OLEHHWBATh MH(GOPMALMIO O BELIECTBAX, UX
NPEBPALICHUSIX M IPAKTUYECKOM TPUMEHEHMM U yMEHHE

HCIIOJb30BaTh €€ s peicHuA y‘le6H0-H03HaBaTeJ'II)HBIX 3aJa4

BJ'Ia)IeHI/Ie OCHOBAMH ITOHATHIHOI'O arrapara U CHUMBOJIMYECKOTO




A3bIKA XUMHH JJIsI COCTaBJIICHUA (i)opMyn HCOPTraHNYCCKUX BCHICCTB,
ypaBHeHI/Iﬁ XUMHNYCCKHUX peaKL[HfI; OCHOBaMH XUMHUYECKOH

HoMmeHk1atypsl (IUPAC u TpuBHanbHOI)

YMeHue o0bSICHATH CBA3b MOJOXKEHUS deMeHTa B [lepuoanueckoit

CUCTCMC C 4YHCJIOBBIMH XAPAKTCPUCTHKAMU CTPOCHHA AaTOMOB

5 XUMUYECKUX DJJIEMEHTOB (COCTaB M 3apsj sjapa, OOIIee YHCIIO
AJIEKTPOHOB), paclpeieieHHeM 3JIEKTPOHOB IO JHEPreTUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOIOB, KAITUS U KAIBIIHS
IIpencraBinenne 0  NOEPUOAMYECKOM  3aBUCHUMOCTH  CBOMCTB
XMMHUYECKHX 3JIEMEHTOB (painyc aToma, 3IeKTPOOTPUIATETLHOCTD),
6 NPOCTBIX M CIIOKHBIX BEIIECTB OT TOJIOXKEHUSI BJIEMEHTOB B
[lepuoanueckoit cucreme (B MajiblX MepUOJaXx M  TJIaBHBIX
MOJIPYNIax) ¥ 3JEKTPOHHOTO CTPOCHHUS aTOMa
7 YMmenue kinaccupuImpoBaTh:
7.1 XUMHYECKHUE JIEMEHTBI
7.2 HEOPraHWYECKHE BEIleCTBa
7.3 XUMHYECKHE PEaKIuu
8 YMenue onpeaensiTh:
g1 BaJICHTHOCTh U CTENEHb OKUCICHHSI XUMHUYECKHUX 3JIEMEHTOB, 3apsi
. HOHA
9o BUJ] XUMUYECKOW CBSI3U M THUIl KPUCTALIMYECKOH CTPYKTYpHI B
' COCTMHCHUSIX
8.3 XapakTep Cpe/ibl B BOJHBIX pacTBOpPax BEUIECTB (KUCIOT, OCHOBAHUM)
8.4 OKHCJTUTENh U BOCCTAHOBUTEIb
9 YMeHne xapakTepu3oBaTh GU3NIECKUE U XUMHUECKUE CBOICTBA:
MPOCTBIX BEMIECTB (KHCIOPOJA, O30H, BOJOPOX, TrpaduT, anmMas,
9.1 KpeMHHH, a30T, ¢ocdop, cepa, XJIOp, HATPUM, KalIHWi, MarHHM,
KaJIbITUH, aJTFOMUHUM, KEJe30)
CIIOXKHBIX BEIIECTB, B TOM YHWCJIE€ MX BOJHBIX PAacTBOPOB (BOJa,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJOPOJ, OKCHIBI M THUIPOKCHIBI
92 metaisoB [-IIA rpynm, amromunus, meau (II), nmunka, xenesa (II u

I11), oxcuas! yraepona (11 u IV), kpemuus (IV), azota u pocdopa (111
u V), cepol (IV u VI), cepHucras, cepHas, a3oTHCTas, a30THas,

dbocdopHasi, yrojbHasi, KpeMHHEBasI KHCJIOTa U UX COJIH)




9.3

MPOTHO3UPOBATh M  XapaKTEpPU30BaTh CBOWCTBA BEIIECTB B
3aBUCUMOCTU OT MX COCTaBa U CTPOEHHUsI, IPUMEHECHUE BELIECTB B
3aBUCUMOCTM  OT HMX CBOMCTB, BO3MOXHOCTb IMPOTEKaHUS

XUMHUYCCKUX npeBpameHHﬁ B pa3JIMYHbIX YCIOBHUAX

10

YMeHHne coCcTaBIIsITh MOJICKYJISIPDHBIC U HOHHBIC YPAaBHCHUSA peaKI_lI/Iﬁ,

B TOM YHCJIC:

10.1

peakuuii HFOHHOTO OOMeHa

10.2

OKHUCIUTCIIbHO-BOCCTAaHOBUTCIIbHBIX peaKL[Hﬁ

10.3

WJUTIOCTPUPYIOIIUX XUMHMUYECKHE CBOMCTBA M3YyYEHHBIX KIJIACCOB

(Tpymi) HEOPTaHMYECKUX BEIECTB

10.4

MOATBCPKAAIOIMUX I'CHETUYCCKYIO B3aUMOCBA3b MCKY HUMU

11

YMeHue BIYUCIATh (IPOBOIUTH PACUETHI):

OTHOCUTENIbHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAacChl BEILECTB,

MaCCOBYIO JOJIIO XUMHNYCCKOTI'O 3JICMCHTA B COCIMHCHUN

11.2

MacCCOBYIO IOJIKO BEIIECTBA B paCTBOPE,

11.3

KOJIM4YECTBO BCUICCTBA U €TI0 MacCCy, 00bEM Ta3oB

11.4

10 YpPaBHCHUAM XUMHYCCKUX peaKm/Iﬁ U HaXOOUTh KOJIMYECTBO

BEIIeCTBa, 00BEM U Maccy peareHTOB WM MPOyKTOB PEAKLIUU

12

Brnanenwue (3HaHUE OCHOB):

12.1

OCHOBHBIMH  METOJIaMHd  HAy4YHOro To3HaHus (HabmoaeHue,
M3MEpPEHUE, IKCIIEPUMEHT, MOICJIMPOBAHNUE) MPU N3YUYEHUHU BEUIECTB
U XMUMHYECKUX SIBICHHH; yMeHue chopmynupoBaTh HpodiieMy u

IIPEIIOKUTD IIYTH €€ PEIICHUS

12.2

0e30macHOil pabOThl C XMMHYECKMMH BEHICCTBAMH, XHMHUYECKOU

MOCYJI0H ¥ J1aOOpaTOPHBIM 000PYT0BAHHEM

12.3

npaBUIaMu 0e301acHOTO obpareHus c BEIIIECTBAMH,
HCIIOJIb3YCMBbIMHU B HOBCG,Z[HGBHOI\/JI JKU3HH, IIpaBUJIaMU IMOBCACHHUA B
Hesix cOepexeHus: 3J0POBbsl U OKPYKAIOIICH MPUPOTHOU CPEbI;
MMOHMMAaHKE Bpe/a (OMaCHOCTH) BO3ICUCTBUS HA )KUBBIE OPTaHU3MBI
ornpeaenéHHbIX BELIECTB, croco6oB YMEHbILIEHUS u

MpeaoTBpallCHU UX BPECAHOTO BOBHCﬁCTBHH

13

Hanuuue NPaKTUYCCKUX HABBIKOB INIAHUPOBAHUA U OCYIICCTBIICHUA

CICAYIOIUX XUMHYCCKUX SKCIICPUMCHTOB!

13.1

HN3YUYCHUC n OIIMCaHHuC (1)I/I3I/I‘~ICCKI/IX CBOICTB BCIICCTB,




O3HAaKOMJICHHEC C (1)I/I3I/I‘I€CKI/IMI/I U XUMHWYCCKUMHU SABJICHHUAMU, OIIBITHI,

WJHTIOCTPUPYIOIUC TPHU3HAKU IPOTCKAHUA XUMHUYCCKUX peaKuHﬁ

13.2

N3YUCHUC crmoco0oB pa3sacICHUA cMmeceit

13.3

MMOJY4YCHHUC KHUCIIOpOAa MW H3YUYCHUC C€ro CBOﬁCTB; MOJIY4YCHHUC
BOOOpOJa U U3YUCHUC €TI0 CBOfICTB; IMOJIYUCHHEC YTJTICKUCIIOTO Ira3a u
H3Yy4YCHUC C€TO CBOﬁCTB; IMMOJIYYCHUC aMMHAKa W HU3YUYCHHEC CIo

CBOWCTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MAacCOBOM JOJIEH

PacTBOPEHHOTO BEIIECTBA

13.5

IPUMEHEHWE  HHAMKATOpOB  (JlakMyca,  METHJIOpaHXka U
denondranenna) Ui onpeaeNeHUs XapakTepa Cpelbl B pacTBOPax

KHCJIOT U LIEJI0YEr

13.6

HCCIICIOBAHNEC U OIMCAaHHE CBOICTB HCOPraHM4CCKHUX BCIHICCTB
Pa3/IMYHbIX KJIACCOB; U3YUCHUC B3aMMOACHCTBUS KUCJIOT C MCETaJlJlaMu,
OKCHJaMH MCETaJlJIOB, PaCTBOPUMBIMHA n HEPACTBOPHUMBIMU
OCHOBAHUAMHU, COJIAMH; IIOJIYUYCHHUC HEPACTBOPUMBIX OCHOBaHHﬁ;
BBITCCHCHUC OJHOro McETajlyia JpyruM U3 pacTBopa COJIH;
HCCICIOBAaHUC aM(l)OTepHLIX CBOICTB THUAPOKCUAOB aJIFOMUHUA U

[UHKA

13.7

PEIICHUEC SKCIICPUMCHTAJIBHBIX 3a1a4 10 TCMaMm: «OCHOBHBIE KJIACCHI
HCOPraHNYCCKUX COGHHH@HHﬁ)); ((9J'IeKTp0J'II/ITI/I‘{CCKa$I
JUCCOoLan s, «Baxneimme HeMETaIbl U HX COCOAUHCHUA,

«Baxknenmme MeTaIbl U UX COCIUHCHU»

13.8

XUMHYECKHE  OKCIIEPUMEHTHI,  WIUIIOCTPUPYIOIIUE  MPU3HAKH
MPOTEKAHUsI PEeaKIMii MOHHOTO OOMEHA; KAYeCTBCHHBIC PEaKIMu Ha
NPUCYTCTBYIONUE B BOJHBIX PACTBOPAX HMOHBI: XJIOPUJ-, OPOMHU/I-,
wonua-, cynedar-, ¢ocdar-, KapOOHAT-, CHIMKAT-aHUOHHI,
THJIPOKCHU/I-UOHBI, KATHOHBI aMMOHUSI, MATHUS, KaJIBITHSI, ATFOMUHHS,

xenesa (2+) u xenesa (3+), menu (2+), HUHKA

14

YmMmenue:

14.1

NPEJCTaBISITh PE3yJAbTaThl OSKCIEpUMEHTa B (opMe BBIBOJOB,
JIOKA3aTeNbCTB, TPaQUKOB U TAOMUIl W BBISBISATH SMITMPUUYECKHE

3aKOHOMCPHOCTHU

14.2

YCTaHaBJIMBATb CBA3HU MCKOAY pc€ajlbHO Ha6J'IIO,Z[aeMBIMI/I

XUMHUYCCKUMHU SBJICHUAMU MW IpouHecCaMu, IMPOUCXOAAIIMMU B




MakKpo- U MUKPOMUPE, O0BACHATh IPUYUHBI MHOTOOOPA3Hsl BEIIECTB




INEPEYEHD 2JIEMEHTOB COAEPKXAHMUS, IPOBEPSAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHHA

Kon

IIpoBepsieMblii 3JIEeMEHT COACPKAHUSA

1

HepBOHa‘IaHBHBIe XHUMHUYCCKUEC ITOHATHA

1.1

UYucTteie BemecTBa 1 cMecu. CriocoObI pa3iesieHus CMece

1.2

ATOMBI W MOJICKYJIBI. Xumuueckue dyneMeHTbl. CHMBOJIBI XUMHYECKHX

OJICMCHTOB. HpOCTHe M CJIOKHBIC BCIICCTBA.

1.3

XumMuueckas (l)opMyna. BaneHTHOCTL aTOMOB XMMHUYECKHX DJIEMEHTOB.

CreneHp OKUCICHUS

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OrtHocuTelnbHAasd aTOMHAs Macca.
OTHOCHUTENBHAS MOJICKYJIAApHAasd Macca. MaccoBas J0JIA XUMHUYCCKOI'o 3JICMCHTA

B COCAMHCHUU

1.5

KomngectBo BemectBa. Monb. MossipHast mMacca. MossipHblid 00BEM Ta30B.

BzanMocBs3n KOJIMYECTBA, MACCHI 1 YUCJIa CTPYKTYPHBIX €AWMHUI] BEIIECCTBA

1.6

dmsnyeckre U XUMHAYECKUE SBICHUS. XUMHUUECKas pCaKkuus u eé IIPU3HAKH.

3akoH COXPAaHCHUA MACChI BCIICCTB. XHUMHYECKHUE YpaBHCHHUA

Hepnozu/lqecm/lﬁ 3aKOH H Hepnozmqecxaﬂ CUCTEMA XHUMHUYCCKHUX J3JICMCHTOB

J.1. MenneneeBa. CTpoeHrue aTOMOB

2.1

[Iepnonnueckuit 3akoH. Ilepumonnueckas cucreMa XHMHYECKMX 3JIEMEHTOB
JAN. Menneneesa. [lepuoasl u rpynnsl. PU3HYECKUI CMBICI ITOPSAIKOBOIO

HOMEpa, HOMEPOB MepHOJia U IPYIIIbI AJIEMEHTA

2.2

Crpoenune atomoB. CocTtaB aTOMHBIX sifiep. M3oTonbl. DnekTponsl. CTpoeHue
UIEKTPOHHBIX 000J04YeK aToMOB MepBbIX 20 XMMHUYECKHX 3IIEMEHTOB

ITepnonnueckoii cucremst 1.11. Menneneena

23

3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMHUECKUX 3JIEMEHTOB MEPBBIX TPEX
MEepPUOJOB, Kallus, Kalnplus (paguyca aToOMOB, 3JEKTPOOTPULATEIBLHOCTH,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB) M HMX COCJAMHEHUH B
COOTBETCTBUM C IOJIOKEHHEM »yieMeHToB B Ilepmoauueckoit cucreme u

CTPOCHUCM HUX AaTOMOB

Crpoenue BemiecTBa

3.1

Xumuyeckass cBs3b. KoBaneHTHas (MoyisipHass W HEMOJIApHAs) CBS3b.
DNeKTPOOTPULIATETLHOCTh ~ XMMHUYECKHUX  dJeMeHTOB. loHHas  CBs3b.

MerTannuueckas CBSI3b




3.2

Tunsl KpUCTAJUIMYECKUX PEMIETOK (aToOMHasi, WOHHAs, MeTaJlJIn4ecKas),
3aBUCUMOCTb CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKOW PELIETKH U BUIA

XUMHUYECKOH CBSI3U

Baxueiime npencraBuTEeNM HEOPraHMYECKHX BellecTB. HemeTtamibl u ux

coeIMHEeHMs. MeTaIbl M UX COeIUHECHUS

4.1

Krnaccudukamuss 1 HOMEHKJIATypa HEOPraHWYEeCKUX COCTUHEHWH: OKCHIOB
(coneoOpazytormiue: OCHOBHBIE, KHCJIOTHBIE, amQoTepHbIC) u
HecosieoOpa3yrone; OCHOBaHMH (IIENOYM M HEpacTBOPUMEBIC OCHOBAHHMSA);
KHCJIOT (KUCIOpPOACOJEepKAIIMe U OECKUCIOPOAHBIE, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIC); COJICH (CPEIHUX M KUCIIBIX)

4.2

dusnyeckue W XHMHYECKHE CBOMCTBa IMPOCThIX BCHICCTB-HEMECTAJIJIOB!

BOJIOPO/Ia, XJIOpa, KUCIOPOa, CEphI, a30Ta, pochopa, yriaepona, KpeMHHUS

4.3

dusznueckue U XMMHYECKHE CBOMCTBa MMPOCTBIX BCUICCTB-MCTAIJIOB: JIMTHUA,
HaTpuA, KaJlud, Marivus U KaJblWs, aJIIOMUHHA, KCIIC3a. SHGKTPOXI/IMI/I‘IGCKI/Iﬁ

pAx HaHp}I)KeHI/Iﬁ METAJlJIOB

4.4

du3znyeckue U XUMUYECKHUE CBOMCTBA BOJOPOJHBIX CO€IUHEHUI HEMETAJIJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOIOPO/IA, aMMHUAKA

4.5

®dusnyeckue U XUMHUYECKUE CBOWCTBAa OKCHJIOB HemeTauioB: cepbl (IV, VI),
azota(ll, IV, V), docdopa(lll, V), yraepona(ll, IV), kpemuus(IV). [Tonyuenue

OKCHUJ0B HEMCTAJIJIOB

4.6

Xumunueckue cBorictBa okcuaoB: metawioB [A-IIIA rpynn, nunka, meau(Il) u

xenesa(Il, IIT). IToryyenne okCUI0B METAILIIOB

4.7

XWMHYECKUE CBOWCTBA OCHOBaHWH W aM(pOTEPHBIX THIPOKCUIOB (HA MpUMeEpe
TUAPOKCHUJIOB aJIOMUHMS, Kene3a, IuHKa). llomydyeHue ocHOBaHUUA U

aM(OTEpPHBIX THIPOKCHUIOB

4.8

OO6mue XUMHIECKHE CBOMCTBA KHUCIIOT: XJIOPOBOJIOPOIHOM, CEPOBOTOPOIHOM,
CEpHHUCTOM, CepHOM, a30THOH, (hochopHOM, KpeMHHEBOU, yroiabHOU. Ocobbie
XUMUYECKHE CBOMCTBAa KOHIICHTPHUPOBAHHOM CEPHOM W a30THOM KHUCIOT.

HonyquI/Ie KHUCJIOT

4.9

OO6mue xuMHUYeCcKre CBOMCTBa cpenHux coneil. [lomyuenue comeit

4.10

HonyquI/Ie, CO6I/IpaHI/IC, paciio3HaBaHHUC BOAOPOJ4, KHCJIOpOJda, aMMHaAKa,

YIJIEKHCIIOrO Ta3a B J1abopaTopuu

4.11

[Tonmyuenune ammmuaka, CEpHOI M a30THOM KUCIIOT B MPOMBIUIEHHOCTH. O01mune

CII0COOBI IMOJIyYCHHA MCTAJIJIOB




4.12

I'enermueckas CBA3b MCXKAY KilaCCaMU HEOPTaHUYCCKUX C0€JII/IH€HI/II71

XUMHUYECKUE PEAKIUN

5.1

Krnaccugukanys XuMHUYECKUX peaklui 10 pa3In4yHbIM IPU3HAKaM: 110 YUCIY U
COCTaBy Yy4YaCTBYIOUIMX B pPEaKIMHM BEIIECTB, MO TEIUIOBOMY 3(dexTy, 1Mo

N3MEHEHHIO CTEIICHEH OKHMCICHUS XUMUUECKUX DJIEMEHTOB

52

TernnoBoil 3pPeKT XUMHUYECKOH peakiyH, TEPMOXMMUYECKHE YPaBHEHUSI.

DK30- U SHJI0TepMUYECKHe peakluu. TepMoXuMuiecKkie ypaBHEHUS

53

OKHCIUTENBHOBOCCTAHOBUTEbHBIE peakuuu. OKUCINTENHN U BOCCTAHOBUTEIIH.
[Ipomieccbl  OKMCIIEHUS M BOCCTAHOBJICHHUS.  DJIEKTPOHHBINM  OamaHc

OKHUCIIUTEIIbHOBOCCTAHOBUTEIILHOM p€akuuu

54

Teopus 2NEKTPOTUTHIECKON qucconuanii. KaTnoHbl, aHHOHBI. DJIEKTPOIUTHI

" HEOJICKTPOJIUTHI. CunbHBIC U cla0ble OJICKTPOJIUTHI. CremncHb AUCCoaln

5.5

Peakumu noHHOTO obMeHa. YcinoBus IMPOTCKAHU peaKI_[I/Iﬁ HOHHOI'O O6M€Ha,

IIOJIHBIE ¥ COKPAIlEHHBIC NOHHBIE YPABHEHUS PEAKIIUN

XHMHMS ¥ OKpYyXKarolas cpeaa

6.1

BemecrBa m Mmarepuansl B IIOBCEJIHEBHOM >KM3HU 4YeIOBEKa. besomacHoe
UCIOJIb30BAHUE BEUIECTB M XMMUYECKHX PEAKUMi B jJabopaTopuu U OBITY.

HepBaSI MoMoIub Mpu XUMHUYCCKUX OKOraXx U OTPABJIICHUAX

6.2

XUMHUECKOE 3arps3HEHUE OKpYKawollel cpelnbl (KUCIOTHBIE JOXK[IH,
3arpsi3HEHUE TIOYBBI, BO3/JyXa M BOJOEMOB), CIIOCOOBI €0 MPEIOTBPAIICHUS
[IpenenvHas momyctumasi koHueHTpanus BemiectB (IIJIK). Ponap xumum B
pelIeHUU HKOJOTHYECKUX TMpolieM. YcuieHue TapHUKOBOTO dddekra,

pPaspymeHuc 030HOBOT'0 CJIOA

6.3

[Ipumenenue cepsl, a3ora, pocdopa, yriepoaa, KpeMHHUS U UX COCIUHEHUN B
ObITYy, MEIUIMHE, MPOMBIIIJIEHHOCTH M CEIbCKOM Xo3sicTBe. lIpumMenenue
METAJUIOB M CIUIABOB (CTajlb, YYTYH, IIOPATIOMUHMNA, OpoH3a) B OBITY M
MIPOMBIIIJIEHHOCTH UX coenHeHul. [IoHsITHE 0 KOPPO3UH METAIITIOB, OCHOBHBIE

CITOCOOBI 3allIUTHI UX OT KOPPO3UH

6.4

[IpupoaHble HMCTOYHUKH YTIEBOIOPOAOB (Yrojib, MPUPOAHBIN ra3, HE(Th),

MPOAYKTHI UX NIepepadoTKu (O€H3UH), MX POJIb B OBITY M IPOMBIIIIICHHOCTH

6.5

HepBOHa‘-IaJIBHBIC MIOHATHS 00 OPraHMvYCCKUX BCIICCTBAX KaK O COCAMHCHUAX
yriepoaa (MeTaH, 9TaH, 9TUWJICH, allCTUJICH, 9TAHOJI, ITTMICPHH, YKCYCHAA KI/ICJ'IOTa).
[TousTHE 0 OMOIOrMYEeCKH BayKHBIX BCHICCTBAX: JKUPAX, 6€JIKaX, YIjieBoaax — 1 ux

POJIM B ) KU3HU YCTIOBECKA




Pacuértnr:

7.1 1o ¢popMyaM XUMHUYECKUX COCTUMHEHUN
7.2 Macchl (MaccoBOM) O PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMUYECKUM YPaBHEHHSIM




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

METOANYECKHUE MATEPHUAJIbBI VIS YUYUTEJA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU

HUHTEPHET






