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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
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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



MOJIYYeHHsS] KUCTopoAa B J1abOpaTopuud W TPOMBIIUIEHHOCTH. Kpyrosopor
Kucinopoza B npupoje. O30H — alioTponHas MOAU(PUKALINUS KUCIOPOIa.

TernoBoit 3p(dEeKT XUMHUYECKOW peakUud, TEPMOXUMUYECKHUE YpaBHEHUS,
9K30- M JHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHue
BO3/lyXa, yCWJICHHE MapHUKOBOTO d(hdeKTa, pa3pylieHue 030HOBOTO CIIOSI.

Bonopon — sneMeHT u ipoctoe BemecTBo. Haxoxaenue Bogopoaa B IpUpo/Ie,
bu3nYECKHe U XUMUUECKHE CBOMCTBA, MPUMEHEHHE, CITOCOObI moydeHus. Kuciaorsl
Y COJIH.

Monsipablil 00bEM ra3oB. Pacu€Thl M0 XUMHUYECKUM YPABHEHUSIM.

duznyeckue CBOMCTBAa BOJbl. Boma Kkak pactBoputesib. PacTBOpHI.
HacellieHHbIE M HEHACBIMIEHHBIE PAacTBOpPBI. PacTBOPMMOCTh BEIIECTB B BOJE.
MaccoBas 10Jis BEIIECTBA B paCTBOPE. XUMHUUYECKHE CBOMCTBA BOJbl. OCHOBaHUS.
Posib pacTBOpOB B mpupoje M B KHU3HHU 4enoBeKka. KpyroBopoT BOAbI B IpUPOE.
3arps3HeHne NpUPOAHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccudukanusa neopranmdeckux coenunenunit. Oxcunnl. Knaccuduxarms
OKCUJIOB:  cosieoOpa3yiolue  (OCHOBHBIE, KHUCIOTHBbIE, amM{OTEepHbIE) U
HecosieoOpaszyromue. Homenknarypa okcuaoB. Du3nueckue M XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanusa. Knaccudukanust ocHOBaHWM: IMETOYM U HEPACTBOPUMBIE
ocHoBaHus. HoMeHnknatypa ocHoBaHuil. PU3MYECKHE U XUMUYECKHE CBOICTBA
ocHoBaHuu. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kucinor. @uznyeckue u
XMMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctu mertamnoB H. H. bekerosa.
[Tomy4yeHue KUCIOT.

Comu. Homenknatypa cosneil. @U3NYecKue U XUMUYECKUE CBOMCTBa COJICH.
[TonydyeHue coiei.

['eHeTnueckas cBsI3b MEXKIY KJIaCCaMU HEOPTaHUYECKUX COCIUHEHHUIM.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE ONPENIEIICHHE COJEpKaHUsl KUCIOpoAa B BO3yX€e, MOTYyUYEHHE,
coOupaHue, pacro3HaBaHWE M U3YYEHUE CBOMCTB KHUCJIOpOJAa, HAOIIOJEHUE
B3aUMOJICMCTBUSI BEIIECTB C KHUCIOPOAOM H YCIOBUS BO3HUKHOBECHUS W
peKpaleHus ropeHus (oxapa), 03HaKOMJIEHHE C 00pa3[aMy OKCHJIOB U OTIHCaHUE
WX CBOWCTB, TMOJy4YeHUE, COOMpaHHE, pACMO3HABAHME W W3YUYEHHUE CBOMCTB
BOZIOpOJia (ropeHue), B3auMoieiicTBrue Bogopoa ¢ okcugaom meau (II) (Bo3moxHo
UCIIOJIb30BaHUE BUIEOMATEPUAJIOB), HAOIIOAEHUE 00PA3OB BEUIECTB KOJIMYECTBOM
1 ™Monb, ucciaenoBaHve OCOOEHHOCTEH pacTBOPEHHUS BEIIECTB C Pa3IU4HON
pPacTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOW MAacCOBOM JOJEU
pPacTBOPEHHOrO0 BENIECTBA, B3aUMOJECHCTBHE BOJABI C METANIAMU (HATPUEM H
KalbleM) (BO3MOXXHO MCIOJb30BaHUE BHJIEOMATEpPHANIOB), HCCIIEOBAaHUE
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00pa3IoB HEOPTraHUYECKUX BEIIECTB PA3IMUHBIX KJIACCOB, HAOIIOICHUE U3MEHEHUS
OKpacKH MHIMKATOPOB B paCTBOPAX KUCIOT U LIET0YEH, U3YUEHHUE B3aUMOICHCTBUS
okcuna meau (II) ¢ pacTtBopoM cCepHOM KUCIOTHI, KUCIOT ¢ METajlaMH, peakiui
HEWTpaIu3aluy, NOJYYEHHE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOIO
MEeTaJUIa APYTUM U3 PacTBOPA COJIU, PELUICHUE SKCIIEPUMEHTAIBHBIX 337a4 110 TEME
«BaxkHene KJIacchl HEOPraHMYECKUX COEAUHEHUID.

Iepuoagnuecknn 3axkoH u Ilepuoamyeckas cucreMa XUMHYECKHUX
iemenToB JI. U. MengeneeBa. CrpoeHne aroMoB. XUMHYECKasi CBA3b.
OKHCIUTENTBHO-BOCCTAHOBUTEIbHBIE PeaKIuu

[lepBbie TOMBITKH KiIacCU(PHUKAIMA XUMHUUYECKHX dJieMeHTOB. [lonsThe o
rpynmnax CXOJHBIX OJJIEMEHTOB (IIEJIOYHbIE M IIEJI0YHO3EMEIbHbIE METaJUIbl,
raJloreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpble 00pa3yloT aM(OoTepHbIE OKCUIBI
Y TUJPOKCHUBL.

[Tepnonnueckuit 3akoH. [leproanueckas cucteMa XMUMAYECKHUX 3JIEMEHTOB /1.
N. Menneneesa. KopoTkonepuoanas u nmuHHonepuoaHas popmel [lepuoanueckoii
cucteMbl xumudeckux snemeHToB /. WM. MenpeneeBa. Ilepuonbl W rpymiibl.
Du3NUECKN CMBICI ITOPSAKOBOIO HOMEPA, HOMEPOB IEPUOJIA U TPYIIIHI AJIEMEHTA.

Crpoenne aromoB. CoctaB aTOMHbIX saep. M3oTonsl. DnekTponbl. CTpoeHue
AJIEKTPOHHBIX ~ 000J04ue€K aToMOB TepBhIX 20 XUMHUYECKUX  DIEMEHTOB
[lepnomnueckon cucremsl JI. M. MennpeneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
3JIEMEHTA T10 €ro noJioxkeHuro B [lepuoguueckoit cucreme 1. 1. Mennaeneena.

3aKOHOMEPHOCTH W3MEHEHUS paJuyca aTOMOB XHWMHMYECKHX DJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOKWCTB IO IPYNIIaM U IEPUOJAM.

3nauenue [lepuoauueckoro 3akoHa u [lepruoauyeckoil CUCTEMbI XUMUYECKUX
DJIEMEHTOB UL Pa3BUTHS HAayku W npakTuku. . . MenneneeB — y4y€HbIN U
rpa)<JaHVH.

Xumuueckass cBsi3b. KoBaseHTHas (moJjisipHass M HENOJSIpHAsl) CBSI3b.
DIIEKTPOOTPULIATETHOCTh XUMHUECKUX 3JIEMEHTOB. IOHHAs CBSI3b.

Crenenp  okuciieHHs.  OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Ipouecchl OKHUCIEHNsI U BOCCTAHOBIIEHHS. OKUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

U3ydeHue oO0pa3loB BELIECTB METAUIOB W HEMETAUIOB, B3aUMOJICHCTBHE
TUIPOKCUAA LMHKA C PACTBOPAMHM KHUCJIOT W IIEJIOYEH, IPOBEICHUE OIBITOB,
WUIFOCTPUPYIOLIUX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakliuy pa3aoKeHUsl, COEAMHEHUS).

Meoscnpeomemmnuie ceasu

Peanuzanusi MeXNpeIMETHBIX CBsI3€M MpU W3YyUYEHHMH XHMHM B 8 Kilacce
OCYIIECTBJISIETCS. 4Yepe3 HCIONb30BaHWE KaK OOMIMX ECTECTBEHHO-HAYYHBIX



MOHATUM, TAK U MOHATHUM, SABIISIIOLIMXCS CUCTEMHBIMU U1 OTJIEJIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAay4YHBIM (akT, TUnoTe3a, Teopus,
3aKOH, AaHaJW3, CHUHTE3, KIacCH(PHUKAIUs, MEePUOJUIHOCTh, HaOIIOJCHHE,
DKCIEPUMEHT, MOJEINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

du3uka: MaTepus, aToM, JIEKTPOH, IIPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIBI,
PaAMOAaKTUBHOCTh, MOJIEKYJa, SJEKTPUUYECKUN 3apsjl, BELIECTBO, TENO, 00bEM,
arperaTHoO€ COCTOSIHME BEIIeCTBa, ra3, (U3UYECKUE BEIUYMHBI, €IHHUIIbI
U3MEPEHHUs, KOCMOC, TUIaHETHI, 3B€3/1b1, CoHIIE.

buonorus: dorocuntes, apixanue, ouocdepa.

I'eorpadusi: atmocdepa, ruapocdepa, MuUHEpalibl, TOPHbIE TOPObI, TTOJIE3HBIE
MCKOIIA€MbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBO U XMMHYECKAas] peaKUMsl

[lepuoanueckuii 3akoH. [lepuoauueckas cucteMa XUMUYECKHUX 3JIEMEHTOB /I.
N. MengeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XUMHUYECKUX JIEMEHTOB MEPBBIX TPEX NEPUOJOB, KAIHS, KAJBIUSA U UX COCTUHEHHI
B COOTBETCTBMM C TIIOJIO)KEHUEM DJJIEeMEHTOB B llepuonnueckon cucreme u
CTPOCHHUEM UX aTOMOB.

CrpoeHue BeliecTBa: BHABI XUMUYECKOW CBSI3U. THUIBI KPUCTAINIMYECKHUX
pPELIETOK, 3aBUCUMOCTh CBOWCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKOU PEIIETKU U
BHJIa XUMHYECKOU CBS3U.

Knaccudukanus u HOMEHKIaTypa HEOPTraHWYECKHUX BEMIECTB. XUMHUYECKUE
CBOMCTBA BEUIECTB, OTHOCSIUIMXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKHUX
COEIMHEHUN, TEHETUYECKAs CBSA3b HEOPraHMUYECKUX BELIECTB.

Knaccudukanuys XuMUYECKUX PEaKIUi MO pa3IMuHbIM MpU3HAKaM (110 YUCTY
U COCTaBy YYacTBYIOLIMX B pEAKLHMH BEUIECTB, MO TEIUIOBOMY 3(P(dEKTy, Mo
U3MCHCHHIO CTETICHEH OKMCIIEHUS XMMHYECKUX AJIEMEHTOB, MO OOpAaTUMOCTH, TI0
YYacTHIO KaTajau3aTopa). DK30- U SHIOTEPMUYECKUE PEAKIMH, TEPMOXUMHYECKHE
ypaBHEHUS.

[lonsiTue 0 ckopoctu XuMuUuyeckod peakiuu. [loHsiTue 00 00paTUMbBIX U
HEOOPATUMBIX XUMUYECKUX peakiusax. [[oHsATHEe 0 TOMOTreHHBIX M IeTePOTCHHBIX
peakuusx. [lonarue o karammse. [lonsTue 0 xumuueckom paBHoBecun. DakTopsl,
BIIMSIOIIME HA CKOPOCTh XUMHMYECKOW pPEAKIUU U IIOJ0KEHUE XUMHUUYECKOIO

PaBHOBECHSL.
OKHCIIUTETbHO-BOCCTAHOBUTENIBHBIE  PEAKLMHM,  AJIEKTPOHHBIA  OanaHc
OKHCIIUTEIIBHO-BOCCTAHOBUTEIIBHON peaKkuuu. CocraBnenue YPaBHEHUH

OKHUCIUTCIBHO-BOCCTAHOBUTCIIBHBIX pCaKHI/Iﬁ C HCIIOJIBb30BaHHUCM MCTOJa
JJICKTPOHHOT'O 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
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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
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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.
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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.
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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
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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
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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;
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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
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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
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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
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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
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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 ).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Koau4vecTBO 4acoB
Ne HaumenoBanme pa3iesioB u JyieKTpoHHbIEe (LM pPOBbLIE)
KoHnTpoJbHbIe IIpakTHyeckue
n/n TeM MPOrpaMMBbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThbI
Pa3znea 1. IlepBoHayaibHble XUMHUYECKHE MOHSATUSA
Xumus — BakHas 00J1acTh

11 €CTECTBO3HAHUS U 5 ) bubmuoreka [JOK

) MPAKTUYECKOU NEeSTETLHOCTH https://m.edsoo.ru/7f41837¢

YyeJIoBeKa

12 BertectBa 1 xuMudeckue 15 | bu6mmoreka [JOK

’ peakuun https://m.edsoo.ru/7f41837¢c

Hroro no paszneny 20

Paznen 2. BaxHeiilme npeacTaBuTe/ i HEOPraHU4eCKUX BellecTB
21 Boznyx. Kucnopoa. Ilonstue 6 bubnuorexa LIOK

’ 00 okcumax https://m.edsoo.ru/7f41837¢
29 Bonopoa. Ilonstue o g 1 bu6mmoreka [JOK

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

' OCHOBAHHUAX https://m.edsoo.ru/7f41837¢c
54 OCHOBHBIE KJIACCHI 1 | 1 bubmnoreka [IOK

) HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837¢

Wroro no pazneny 30

Pazpnen 3. Ilepnoanueckuii 3axon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /[. . MengesieeBa. CTpoeHHne aTOMOB.
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Xumuueckasi cBa3b. OKHCINTENbLHO-BOCCTAHOBUTEIbHbIE PC€aKIuu

[Tepronnueckuii 3aKOH U
31 [lepuoauueckast cucrtema 7 bubnuorexa [IOK
’ XUMHYECKUX 3eMeHToB /l. U. https://m.edsoo.ru/7f41837¢
MenaeneeBa. CTpoeHue aToma
XHUMHUYECKasI CBA3b. BuG LIOK
HOINOTEKA
2 - 2
3 Orcrensro 8 https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJIHHBIC PEAKITHI
Bbubmmoreka [JOK
n 15
TOro To pasiey https://m.edsoo.ru/7f41837¢
Pes3epBHOE BpeMs 3 bubmmorexa [TOK
p P https://m.edsoo.ru/7f41837¢
OBILIEE KOJIMYECTBO YACOB I10 68 5
ITPOT'PAMME
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9 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Kontpoabnbie | IIpakTuueckne
MPOrpamMMmsbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsl
Pa3jen 1. BemecTBO 1 XUuMHU4ecKHe peakuu
11 [ToBTOpeHue u yriayOneHue 3HaHUN 5 | bubnuoteka [JOK
' OCHOBHBIX Pa3/elioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHUUYECKHUX 4 bu6mmoreka [{JOK
’ peaKIuii https://m.edsoo.ru/7f41a636
13 DNEeKTPONIUTUYECKAs TUCCOLIUALINS. 2 | | bubnmoreka [JOK
’ XHAMHMYECKHUE PEAKIUU B PACTBOPAX https:/m.edsoo.ru/7f41a636
Wroro no pazneny 17
Pa3gen 2. HemeTa/JILI M X COeIHHEHUS
21 OO01mmas XxapakTeprucTHKa XUMUIECKUX 4 1 bubnmoreka [JOK
’ anemeHToB VIIA-rpymmsl. ["agorenst https://m.edsoo.ru/7f41a636
OO1as xapakTepuCcTUKa XUMUIECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u e€ 6 Bubmmorexa [IOK
' pyTHet. -€p https://m.edsoo.ru/7f41a636
COEIMHEHUSI
OO01as XxapakTepruCcTUKa XUMUYECKUX
23 aneMeHTOB VA-rpynisl. A30T, pochop 1 ux 7 1 Bubmmorexa LIOK
) Py ' ’ p https://m.edsoo.ru/7f41a636
COCIMHEHHUS
OO01as xapakTepucTUKa XUMUYECKUX
2.4 snemeHToB [VA-rpynnsl. Yraepon u 8 1 2 Bubmmorexa [IOK
) . Py ' poa https://m.edsoo.ru/7f41a636
KPEMHHU U UX COCTUHEHUS
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Uroro no pazgeny

25

Pa3zgea 3. MeTasibl M HX COeTUHEHU ST

3.1 OO6mue cBoicTBa METAIIOB 4 E:tfi;r?:;{;gggfm%%
32 Bakueiinine MeTaibl U UX COSTUHEHUS 16 ngg;;f;;gg/lé 412636
Uroro no pazneny 20
Paszpnen 4. Xumus u okpyxaomas cpeaa
4.1 BemiectBa u Matepuansl B )KM3HU YEJIOBEKA 3 Bubmmorexa [IOK
https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE Bpems 3 bubmmorexa [JOK
https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 [IPOIT'PAMME 68
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IHOYPOYHOE INTAHUPOBAHMUE

8 KJIACC
KonuyecTBo yacos JICKTPOHHBIE
Ne Jara nu¢ppoBbIe
Tema ypoka Kontpoabubie | IIpakTnyeckune op
n/n Bcero U3YYeHHS o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl

1 [Ipeamer xumun. Pons XUMUU B KU3HU | 02.09 bu6nuoreka [JOK
yenoBeka. Tena u BelecTsa ' https://m.edsoo.ru/ff0d210c

2 ITonsiTHie 0 METOJ1aX MO3HAHUS B XUMHUHU 1 bubmmorexa [IOK

8 https://m.edsoo.ru/ff0d227e
[IpakTnueckas padbora Ne 1 «IIpaBuna

3 paboTHI B 1a00OpaTOPUU U IPUEMBI | bubmmoreka [JOK
oOparnieHus ¢ J1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
o0opyI0BaHUEM»

4 Yucteie BemecTBa U cMecH. CrocoObl 1 bu6nmnoreka [JOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTudeckas padora Ne 2

5 «Paznenenue cmecelt (Ha mpumepe 1 bubmmorexa [TOK

8 N PHMED https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TIOBAPEHHOU COJIN)»
bu6nuoreka [JOK
6 A 1
TOMBL 1 MOTICIYITH https://m.edsoo.ru/ff0d2a6¢

7 XUMHUYECKHE IJIEMEHTHI. 3HAKH 1 bubmuoreka [JOK
(CMMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTblie U COXKHBIE BEIIECTBA 1 bubmmorexa [IOK

P H https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YYEHHUE 1 bubmorexa HOK

VIBIPROS ¥ https://m.edsoo.n/ff0d2d50
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3aKoH MOCTOSTHCTBA COCTaBa BEIIIECTB.

bubmmoreka [{OK

10 Xumunyeckas popmyia. BaieHTHOCTh
bopmy https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKUX AJIEMEHTOB
1 OTHOCHTEIIbHAS aTOMHAs Macca. bu6mmoreka [{OK
OtHocuTeNnbHAsE MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c¢
12 MaccoBast 1011 XHUMHUYECKOr0 3JIEMEHTA bu6nuoreka [JOK
B COCIMHEHUH https://m.edsoo.ru/ff0d350c¢
13 KonuuectBo BemectBa. Mouib. bubmuoreka [JOK
MounsipHas macca https://m.edsoo.ru/ff0d5230
14 OU3NYECKUE U XUMHUYECKHE SIBIICHUS. bubmuoreka [JOK
XuMHueckas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBus NpOTEKaHUs bubnuorexa [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubmmorexa [JOK
XHAMHYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucienus konuuecTBa, MacChl
17 BEIIIECTBA [0 YPAaBHEHUSIM XUMHYCCKHUX bubmorexa HOK
B . yp https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukamus xuMuueckux peakiui
18 (coe I/IH(I;HI/ISI A3JI0KEHUS ’ bubmmorexa [JOK
A P ’ https://m.edsoo.ru/ff0d334
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIoNeAuCcT. O600IIeHre U bubmmorexa [TOK
I et Hf https://m.edsoo.ru/ff0d40c4
cHUCTeMaTH3aIvs 3HaHUI
20 KonTponbnas padorta Nel mo teme bubnnorexa [JOK
«BelecTBa 1 XUMHUYECKNE PEAKLIAID) https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cMech razos. Coctas bubnuoreka [JOK
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Bo3ayxa. Kucnopos — sneMeHT u
npoctoe BeuecTBo. O30H

https://m.edsoo.ru/ff0d448e

dusnyeckre U XUMHUYECKUE CBOUCTBA

22 KHCI0po/ia (peakiuyi OKUCIICHUS Bubnuoteka LIOK
posa (peaitt : https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcuaax
CriocoObI TOJTyYeHHUsT KHCIIOPO/ia B
23 nabopato I/II/IZI i OMLImnerHoHcm bubmorexa LIOK
patop p ' https://m.edsoo.ru/ff0d497a
[IpumeHeHne kucnopoaa
TemnoBoit 3¢ ekt XumMuIeckoit
24 peakiuuy, MOHATUE O TEPMOXUMHUYECKOM bubnuorexa [IOK
YPaBHEHUH, 3K30- U IHIOTEPMUYECKUX https://m.edsoo.ru/ff0d4790
peaKIusIx
TomnuBo (He(Th, yroiab U METaH).
25 3ar $I3HGI£I/IC(I];O3 yxa CTIOCOOBI z:ro bubmmorexa LIOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEeA0TBPAIIEHUS
[TpakTuueckas padora Ne 3 mo Teme
26 «I?Ion YeHUe 1/112061/1 aHue Kuciopoaa bubmiorexa LIOK
' N P poad, https://m.edsoo.ru/ff0d4ae2
W3Y4YEHUE €ro CBOMCTBY»
7 Bonopon — sneMeHT u npocroe bubnuoreka [IOK
BelecTso. Haxoxxaenue B npupoae https://m.edsoo.ru/ff0d4dd0
)3 duznyueckre 1 XMMUYECKHE CBOMCTBA bubmuorexka [JOK
Bojopoja. [Ipumenenune Bojiopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmorexa [IOK
29 I1
OMATHE O KHCIOTax 1 COMAX https://m.edsoo.ru/ff0d50d2
30 Crioco0sI MoTy4eHus BOAOPOa B bubnuorexa [JOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
31 [IpakTuueckas pabora Ne 4 o Teme bubanorexa [JOK
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«Ilonydyenue u cobupanue BOAOPOa,
U3YyYEHUE €ro CBOMCTBY»

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

Mounsipablii 00BEM razoB. 3aKOH

Bbu6nuoreka [JOK

32
ABorazpo https://m.edsoo.ru/ff0d542¢
Breruucnenus o00béMa, KoJIu4ecTBa
33 BEIIIECTBA rasa Mo ero M3BeCTHOM bubmorexa HOK
. .. Y https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BEILIECTBA WU 00BEMY
Brruucnenus 00bEMOB ra3oB 10
34 ABHEHUIO PEAKLIMU HA OCHOBE 3aKOHA bubmmorexa [TOK
P .. peartt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHUH ra30B
35 DU3NUECKUE U XUMUUYECKHUE CBOMCTBA bubmuoreka [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
16 CoctaB ocHoBanuii. [Tonstue 06 bubmuorexa [JOK
HHIUKATOPAX https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens. HacbimeHHbie
37 Y HEHACBIIIEHHbIE pacTBOPBL. MaccoBas bubmorexa HOK
B PACTBOPEL. https://m.edsoo.ru/ff0d5b40
JI0JIS BEIIIECTBA B pacTBOPE
[IpakTuueckas padbora Ne 5 o Teme
18 «ITpurotoBiieHrEe pacCTBOPOB C bubnuorexa [JOK
onpeaeIEHHON MacCOBOM 10JeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTponbnas padorta Ne2 no teme bu6mmoreka [IOK
«Kucnopoa. Bogopoxn. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiacCupUKaIus, bu6nmoreka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
41 ITonyyenue u XMMUYECKUE CBONCTBA bubnuoreka [IOK

KHUCJIOTHBIX, OCHOBHBIX H aM(I)OTepHLIX

https://m.edsoo.ru/ff0d664¢e
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OKCHU 0B

4 OcHOBaHHUS: COCTaB, KJIACCUDUKALINS, bu6nuoreka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
43 ITonyuyeHnue u XMMUYECKUE CBOMCTBA bubnuoreka [IOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccuduxarus, bubmuorexa [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 [TonyueHnue u XuMHUYECKUE CBOMCTBA bubnuorexa [JOK
KHUCIIOT https://m.edsoo.ru/ff0dfee2
Comu (cpegHue): HOMEHKIIATypa,
46 cnoco((ili) 01 q)eHI/m XI/IMI/I‘IZSKI/IG bubmorexa HOK
N YHCHI, https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTnueckas padora Ne 6. Pemenue
47 AKCIIEPUMEHTAJIbHBIX 33724 110 TeME bubmmorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUIY
43 ['eneTndeckas CBsSI3b MEXKIy KiIacCaMH bubmmnoreka [JOK
HEOPraHWYECKUX COCIMHEHUI https://m.edsoo.ru/00ad9a50
bu6nuoreka [JOK
49 O0o001IeHre U CHCTeMAaTH3alus 3HAaHUN
B 1 https://m.edsoo.ru/00ad9cb2
KonrtpomnsHas padora Ne3 o treme
50 "OCHOBHBIE KJIACCHI HEOPTAHUYECKUX bubmmorexa [IOK
on p https://m.edsoo.ru/00ad9¢la
COCTMHECHHM
[TepBbie MOMBITKY KIacCHPUKAITUN
51 XUMHUYECKHUX A1eMEHTOB. [loHsiTHE O bubmorexa HOK
' https://m.edsoo.ru/00ad9ffa
TPyIIax CXOAHBIX DJIEMEHTOB
52 [Tepuoanueckuii 3aKOH U bubnmoreka [JOK
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[Tepnoanueckas cucTeMa XUMHIECKUX
anemenToB JI. 1. MenaeneeBa

https://m.edsoo.ru/00ada52c

53 Ilepmronawl, TPYyNIIIBEI, TOATPYIIIEI bubmorexa HOK
PHOZRL, TPY - OATPY https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoCTaB aTOMHBIX bubnuorexa [JOK
saep. M3oTomsl https://m.edsoo.ru/00ada342
CtpoeHue 2eKTPOHHBIX 00070UeK
. bu6mmoreka [{OK
55 aTOMOB 3J1eMeHTOB [leprnoanueckoi
https://m.edsoo.ru/00ada6bc
cuctemsl J. 1. MenneneeBa
XapakTepucTuka XMMHIE€CKOTO
56 3JIEMEHTA TI0 €TO IOJI0KECHHUIO B bu6mmoreka [{OK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoauyeckoro 3akoHa st
57 pa3BUTHA HayKu U npaktuku. /. 1. bubnnorexa [JOK
MenneneeB — y4€HbIN, IEJArOT U https://m.edsoo.ru/00ada96e
rpaX1aHUH
PesepsHbiii ypok. O6001meHue u
58 CI/ICTIG)MaTI/ISZ pm[ 3HAHWH / bubmorexa LHOK
. & https://m.edsoo.ru/00adb33c¢
Bcepoccuiickas nmpoBepounasi pabota
Konrponsnas padora Ne4 o reme
59 «Ctpoenne aroma. XUMHUYECKas CBSI3b) bubmorexa LIOK
P o ' https://m.edsoo.ru/00adb486
/ Beepoccuiickasi mpoBepodHasi pabota
60 DNEeKTPOOTPULIATEILHOCTh ATOMOB bubnnoreka [JOK
XUMHUYECKHUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6 K
61 HNonnas xuMudeckas CBsI3b uommorexa HO

https://m.edsoo.ru/00adac34
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2 KoBasieHTHas nonsipHas XuMU4ecKas | bubnuorexa [JOK
CBSI3b https://m.edsoo.ru/00adaabg
63 KoBasieHTHast HeTIOsIpHAS XUMHYECKast 1 bubmmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
Bbu6nuorexka [JOK
64 C 1
TEHCHb OKUCTICHIA https://m.edsoo.ru/00adae28
65 OKHUCIUTETbHO-BOCCTAHOBUTEIIHHBIC | bu6mmoreka [{OK
peakuu https://m.edsoo.ru/00adb076
bubmnoreka [IOK
66 0] 1
KCHCIMTEITH | BOCCTAHOBHTEIH https://m.cds0o.ru/00adb076
Pesepsusblil ypok. O000IIEHNE 1
67 CI/ICTIe)MaTI/I?;ZpI/Iﬂ 3HAHUH 110 TeEME 1 bubmmorexa [TOK
8 https://m.edsoo.ru/00ad9cb2
«Ctpoenue atoma. XUMHUYECKasl CBA3bY»
68 PesepBHblil ypok. O60011eH1E U | bubmmorexa [IOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOT'PAMME
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9 KJIACC

KosauyecTBOo 4acoB DJIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontpoabnubie | IlpakTuueckue
n/n Bcero U3YYCeHUS o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypcsl
Ilepronrueckuil 3aK0OH.

1 [lepuoauueckas cucrema | bub6nmorexa [IOK
XUMHUYECKUX 31eMeHToB Jl. U. https://m.edsoo.ru/00adb59¢
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUHU

2 CBOWCTB XMMHUYECKUX 3JIEMEHTOB 1 bubmmorexa [TOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB

3 Knaccudukanus u HOMEHKIATypa | bubnnorexa [JOK
HEOPraHWY€eCKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunbel XUMHUUECKON CBSI3U U THUIIBI 1 bu6mmorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel mo teme

5 «IToBTOpenue u yriayOaeHue 3HaHUIA 1 1
OCHOBHBIX Pa3/eJIoB Kypca 8 Kiacca»

6 Krnaccudukanus xXumMuyeckux | bubnnorexa [JOK
peakuil Mo pa3aIudHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
ITonsiTHE O CKOPOCTH XMMHUYECKOMN

7 eakuu. IIoHsITHE 0 TOMOI€HHEIX U 1 Bubmorexa IOK
p ’ https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKIIUIX
[TonsiTHE 0 XUMHUYECKOM PAaBHOBECHH.

bubmuoreka [JOK
8 @aKTOpbI, BIUAIOIIKAE HA CKOPOCTh 1

XUMHYECKOM pPCaKuuu U MOJI0KCHUC

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




XUMHYECKOTI'O paBHOBECUA

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC

bu6nuoreka [JOK

XJiopa

9
peakuuun https://m.edsoo.ru/00adcade
Teopus dIEKTPOIUTUYECKON
10 nccornanuu. CuibHbIE U c1adbie Bubmorexa ITOK
a T(HATHEL https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 MonHble ypaBHEHUSA PEAKIIUN Bubmorexa ITOK
yp peakt https://m.edsoo.ru/00add448
XUMHUYECKUE CBOUCTBA KUCJIOT U
12 OCHOBAHUI1 B CBETE IPEJCTaBICHUN bubnnorexa [IOK
pUII https://m.edsoo.ru/00add5d8
00 PJIEKTPOIUTUYECKON JUCCOIHAIIIT
XHUMHUYECKHE CBOMCTBA COJICH B CBETE
13 MIpEACTaBIIEHUI 00 bubnmorexa [IOK
bed " https://m.edsoo.ru/00add8b2
AIEKTPOIUTUYECKON JUCCOLIHAIITT
14 Ilonsrue o ruaponnse coaei buGnnorexa LIOK
P https://m.edsoo.ru/00add9d4
15 O0001IEeHNE U CUCTEMATU3ALIHS bubmuoreka [JOK
3HAHUI https://m.edsoo.ru/00addd12
[TpakTuyeckas padora Ne 1.
16 «Pertrenue dKCIIEPUMEHTAIILHBIX Bubmorexa ITOK
p https://m.edsoo.ru/00addbfa
3aga49y
KonrtpomnsHast pabota Ne2 o reme
17 «DNEKTPOIUTHUECKAS TUCCOIIUALNA Bubmorexa ITOK
p a HHarHA. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEaKLIMU B paCTBOPaxX»
OO6m1ast XxapaKTepUCTHKA TaJOTeHOB.
N bu6mmoreka [{OK
18 XHWMHUYECKHUE CBOICTBA HA IPUMEPE

https://m.edsoo.ru/00addfe2
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Xnopooaopoa. ComnsiHast KUCIIOTa,

. bubnuorexa [JOK
19 XUMHUYECKHUE CBOMCTBA, MOJyYEHHUE,
https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[IpakTuueckas pabora Ne 2 o Teme
20 «ITomydeHnne constHOM KUCIOTHI brmmorexa [HOK
y N N ’ https://m.edsoo.ru/00ade348
M3y4yeHUe €€ CBOMCTB»
Brruucnenust mo ypaBHeHUSIM
21 XUMHUYECKHUX PEaKIUU, €CIIN OTUH U3 bubmorexa LHOK
P ’ https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
) OO01mas xapakTeprCcTUKa dJICMEHTOB bubmmoreka [JOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOIU(DUKAIIH CEPHI.
” Haxosxnienue cepsl U €€ coeTMHEHUI bubnmnoreka [JOK
B MpHUpoJe. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepol
24 CepoBogopo, ctpoeHue, Gpu3nuecKre bubnmnoreka [JOK
Y XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcunpl cepsl. CepHast KMCIIOTA,
25 ¢busznyecKre 1 XUMUYECKHEe CBOMCTBA brbmmorexa [TOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XHUMHUYECKUE PEAKIUH, JIEKALUE B
OCHOBE IPOMBIIIUIEHHOTO criocoba
26 IIOJIyYEHUS CEPHOU KUCIIOTHI. bubnmoreka [IOK
XHUMHYECKOE 3arps3HEHUe https://m.edsoo.ru/00adec8a
OKpY>KaroIlIEH Cpebl COEAUHEHUSAMU
cepbl
7 Brruucnenue MaccoBoil JOJIM BBIXOJa bubmuoteka [JOK

MPOAYKTa peaKIiu

https://m.edsoo.ru/00adec8a
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OO611ast XapakTepUCTHUKA 3JIEMEHTOB
VA-rpynisl. A30T, pacnpocTpaHeHHe

bu6mmorexa [IOK

28
B Ipupoe, Gu3nYecKue u https://m.edsoo.ru/00adeeab
XUMUYECKHUE CBOMCTBA
AMMHak, ero pusnvecKkue u

. bubnuorexa [JOK
29 XUMHUYECKHE CBOMCTBA, MTOJIyYEHUE U
https://m.edsoo.ru/00adf004
MIPUMEHEHUE
[IpakTuueckas pabora Ne 3 o Teme
bu6mmorexa [{OK
30 «ITonyueHne amMuaka, U3y4eHHE €ro
. https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3OTHas KUCIIOTa, €€ (hU3MIecKue U bubnnoreka [IOK
XHMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons3oBanue HUTPATOB U COJIEU
aMMOHUS B KQU€CTBE MUHEPAIBbHBIX

32 no0peHnii. XuUMHUYECKOe buGnnorexa [IOK
yAoobp ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAIOMIEH CpeIbl
COEIMHEHMSIMU a30Ta
®ocop. Oxeun pochopa (V) u

33 (1)00((11))0 pHasl KI/ICJ'I((l))Ta ®®§3H(qezzme " bubmorexa [IOK

p o https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOWCTBA, MOTyYEHNE
Hcnons3oBanue GpocdaroB B KauecTBe

34 MUHEPAJIBHBIX yI00pEHUIA. bubnuorexa [IOK
3arpsi3HEHUE TPUPOTHOM CPeIbI https://m.edsoo.ru/00adfc20
dbocharamu
VYraepon, pacipocTpaHEeHHE B

35 pu I())I{e gmnzecxie A XUMHAYECKUE bubnnorexa [IOK

P P ’ https://m.edsoo.ru/00adfd9c
CBOMCTBa
36 Oxcuppl yraepona, ux Gpusnueckue u bubnmoreka [JOK
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XUMHUYECKHUE CBOMCTBA.
DKOJIOTHYECKHUE TIPOOIIEMBI,
CBsI3aHHBIE ¢ OKcuAoM yrieposa (IV)

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

i bubnuorexa [JOK
37 VYronbHasg KUCI0Ta U €€ COJTU
https://m.edso00.1ru/00ae006¢
[TpakTrueckas padota Ne 4 o Teme

18 "[TonyuyeHune yriaekucioro rasa. bubnuoreka [IOK
KayecTBeHHas peakius Ha KapOOHaT- https://m.edsoo.ru/00aec027¢
noH"

[TepBoHavanbHBIC TOHATHS 00
bubmmoreka [IOK
39 OPraHMYECKUX BEIECTBAX KaK O
https://m.edsoo.ru/00ac054¢
COEIMHEHMSIX yIIiepoia
40 Kpemuuii u ero coequHeHUs bubmmorera [TOK
p https://m.edsoo.ru/00ac080a
IIpakTruyeckas padora Ne 5. Pemenue

41 JKCIIEPUMEHTAIBHBIX 3a7a4 10 TEME bubnnorexa [JOK
«BaxHeiume HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCIUHEHUS
KonrponsHast pabora Ne3 o reme

N bu6nmmoreka [IOK
42 «BaxHeimume HeMeTauIbl U UX
https://m.edsoo.ru/00aec0el8
COEIMHEHUS»
OO6m1ast XxapaKTepuCTUKa XUMHUECKHUX
3JIEMEHTOB — METAJLIOB.

43 Merannuueckas CBSI3b U bubmuoreka [JOK
MeTaJIn4ecKast KpUCTaIIndecKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nveckre CBOMCTBA
METaJIOB

44 XHWMHUYECKHE CBOMCTBA METAJIJIOB. bub6nuoreka [JOK
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DIIEKTPOXUMUYECKUH P
HaMpPSHKEHUH METaIlJIOB

https://m.edsoo.ru/00ael 156

OO6mme cnocoOb! MOTyUYeHUs
MCTAJIJIOB. CHJ'IaBBI. BBI'-II/ICJ'ICHI/ISI 10

45 aBHEHUSIM XUMHUYECKUX pEeaKIni bubnmorera [TOK
yp peaiiui, https://m.edsoo.ru/00ae1156
€CJIM OJINH U3 PEareHTOB COJICPKUT
MpUMeCcH
bu6mmorexa [IOK
46 [TonsiTHE O KOPPO3UU METAIIIIOB
https://m.edsoo.ru/00ae1278
bu6nmoreka [JOK
47
[Henourpie meTanbt https://m.edsoo.ru/00aec14b2
43 Okcubl ¥ TUIPOKCUBI HATPUS U bubnnoreka [JOK
Kanusa https://m.edsoo.ru/00ae14b2
49 [lenoyno3eMenbHbIE METaIIbI — bubnumoreka [IOK
KaJILIIUA 1 MarHui https://m.edsoo.ru/00ael 5e8
N bubmmoreka [JOK
50 Baknaelinme coeIMHEHUS KaJIbLIIUI
https://m.edsoo.ru/00ael 5e8
51 O00011IeHIE U CUCTEMATU3AIUS
3HaHUH
57 JKécTKkoCTh BOMBI U CIIOCOOEI €€ bu6mmoreka [IOK
YCTpaHEHUs https://m.edsoo.ru/00ael1886
[IpakTuueckas padbora Ne 6 o Teme
53 "YKEcTKOCTEL BOMIBI M METOBI €€ bubmorexa HOK
" https://m.edsoo.ru/00aclae8
YCTpaHEHUS
bubmnoreka [IOK
54 Axro 7|
TOMHTHH https://m.edsoo.ru/00ac1c64
55 AmMdoTepHbIe CBOMCTBA OKCHIA U bubnuoreka [JOK
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THJIPOKCH/IA https://m.edsoo.ru/00aelc64
bubnnorexa [JOK
56 Kenezo 1
https://m.edsoo.ru/00ae1d86
57 Oxcupl, TUIPOKCUIBI U COJIH JKeJe3a bubmnoreka [IOK
(IT) m »xene3a (IIT) https://m.edsoo.ru/00ae35¢6
53 O06001eHne 1 cucTeMaTUu3alus
3HAHUU
[TpakTuyeckas pabora Ne 7. Pemenue
59 AKCIIEPUMEHTAJIbHBIX 33/a4 110 TeME bubnmnoreka [JOK
«BaxkHenmme MeTajlyIbl U UX https://m.edsoo.ru/00ae3de8
COCTUHECHUS
Briuucnenust no ypaBHeHUSIM
XUMUYECKUX PEAKIUH, €CIIM OUH U3
60 peareHToB 1aH B U30BITKE WIH bu6mmorexa [IOK
COAEPKUT NpuMecH. Brrunciienus https://m.edsoo.ru/00ael1750
MAacCOBOM J0JIA BbIXOJa MPOIYyKTa
peakuuu
61 O0600111eH1E U cucTeMaTU3alus
3HAHUU
Konrponsnas padora Ne4 o reme
62 «BaxHenmme MeTajlyIbl U UX
COCIUHECHUS
63 BemecrBa u Mmarepuaisl B bubnuoreka [IOK
MOBCEIHEBHON XU3HU YeJI0BEKa https://m.edsoo.ru/00ae3f50
64 XHUMHUECKOE 3arpsi3HEHUE bubmuorexa [JOK
OKpY>Karolleu cpebl https://m.edsoo.ru/00ae4270
65 Ponb xumum B pemenuu bubmuoreka [JOK
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9KOJIOTUYECKUX TIPOOIeM

https://m.edsoo.ru/00ae4270

66 PesepBHeIit ypok. O600IICHHE 1 | bubnmoreka [JOK
cUucTeMaTu3alus 3HaHUI https://m.edsoo.ru/00ae0d0a
67 PesepBHelIit ypok. O6001IeHNE 1 | bubnnoreka [JOK
cucTeMaTu3alus 3HaHu https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O60011eH1e U | bubnuoreka [JOK

CHCTEMAaTH3aIusl 3HaHUHN

https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM

OBPA3OBATEJILHOI MPOI'PAMMBI

8 KUIACC

Kon
NpoBepsieMOro
pe3yJjabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus

1 ITo Teme: ((HepBOHa‘laJ'IBHLIe XUMHNYCCKUC ITIOHATHA

pPacKpbIBaTh CMBICI OCHOBHBIX XHMMHYECKUX IOHSATHUH: aToOM,
MOJICKYJIa, XHMHUUYECKHI HJIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE
BEILIECTBO, CMECh (OJHOpPOAHAS M HEOJHOPOAHAS), BAJCHTHOCTD,
OTHOCHUTENIbHAs aTOMHAas W MOJIEKyJsipHash Macca, KOJUYECTBO
. BEIIIECTBA, MOJb, MOJISIpHAasE Macca, MaccoBas JO0JIsI XMMHUYECKOTO
' dJIeMEHTa B COCIMHEHHUH, MOJISIPHBIA 00bEM, XUMUYECKAsl peaKIlus,
Knaccuukanus — peakluid: PEeaKIud  COCIUHEHHUS, PEaKIUuu
Pa3NOKEeHUs, PEaKIMU 3aMElIeHUs, peakuuu OOMEHa, JK30- U

SHAOTEPMUYECKUE PEAKIIUU, TETIOBOU 3(PPEKT peakiuu, pacTBop,

MaccoBas JI0JIsl BelecTBa (MPOIEHTHAsI KOHIIEHTPAIlKs) B pacTBOPE

12 HIUTIOCTPUPOBATH B3aNMMOCBA3b OCHOBHBIX XUMHWYCCKUX TIOHATHH H
MMPUMCHATD O3TH IIOHATHA IIPU OITMCAHUHU BCIICCTB U UX npeBpameHI/Iﬁ

13 HCIIOJIb30BaTh XUMHUYCCKYIO CUMBOJIMKY IJI COCTABJICHUS q)OpMyJ'I

BEILIECTB U YPABHEHUN XUMUYECKUX PEAKIUI

PaCKpbeIBaATL CMBICJI 3aKOHOB COXpaHCHHA MACChl BCIICCTB,
1.4 MMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOTO YYCHHA, 3aKOHa

ABoraapo

15 OonpeacisiTb  BAJICHTHOCTHL  aTOMOB  JJIEMCHTOB B 6I/IHapHI>IX
COCIUHCHHUAX

L6 KJaccu(UIMPOBaTh XUMHUYECKUE pPeakUuu (MO0 YHCIy U COCTaBy
Y4aCTBYIOLIMX B PEAKIMH BEILIECTB, IO TEIUIOBOMY 3 (DEKTY)

17 BBIYUCIIATh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO W MOJISIPHYIO MacChl
BEILIECTB

1.8 BBIUUCJIATE MAaCCOBYIO JOJIFO XUMHUYCCKOI'O 3JICMCHTA I1O (bOpMyJ'Ie
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COCITUHCHMUS,

1.9

BBIYUCJIATE MaCCOBYIO JOJIIO BEHIECTBA B PaCTBOPE

1.10

MPUMEHSATh €CTECTBEHHOHAYYHbIE METObI IO3HAHUS — HAOII0 e HHE,
U3MEpPEHHE, MOJCIMPOBAHUE, OKCIEPUMEHT  (peasibHbId U

MBICJICHHBIN )

ITo Teme: «BaxkHeiiue npeACTaBUTENN HEOPTaHUUYECKUX BEIIECTBY»

2.1

PaCKpbIBaTb CMbBICII OCHOBHBIX XHWMHYCCKUX MMOHSTHM: OKCHI,

KuUCJj10Ta, OCHOBaHHUEC, COJIb

2.2

ONpEAEATh MPUHAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY Kiaccy

coelMHEeHMi 1o popmynam

23

KJ'IaCCI/I(bI/IHI/IpOBaTB HCOPraHUYCCKUC BCIICCTBA

2.4

XapakTepu3oBaTh (OMUCHIBaTH) OOIIME XHMHYECKHE CBOWCTBA
BEILIECTB PA3IMYHBIX KJIACCOB, MOJATBEPXKAasi ONMHUCAHUE MTPUMEpPaMuU
MOJIEKYJISIPHBIX ~ ypaBHEHUH  COOTBETCTBYIOIIUX  XUMHYECKHX

peakuuii

2.5

MMPOrHO3UpPOBATH CBOMCTBaA BCIICCTB B 3aBHCUMOCTH OT HX
Ka4C€CTBCHHOI'O COCTaBa, BO3MOXHOCTU IIPOTCKAHUA XHUMHUYCCKHX

HpeBpaHICHI/If/'I B Pa3JIMYHLIX YCIIOBHUAX

2.6

CIEe0BaTh IPAaBWJIAM IIOJIb30BAHUSA XUMHUYECKOM MOCYAOH U
71a00paTOpHBIM O00OPYJOBAaHUEM, a TAK)KEe MPaBUJIaM OOpaIIEeHUs ¢
BELIECTBAMU B COOTBETCTBMM C WHCTPYKLHSMHU IO BBIIOJIHEHUIO
71a00paTOPHBIX XUMUYECKHUX OMNBITOB IO MOJYYEHHIO U COOMPAHUIO
ra3000pa3HBIX BEMIECTB (BOAOPOAA W KUCIOPOJA), MPUTOTOBICHHIO
pacTBOpPOB C OHpeAeNEéHHONM MacCcoBOM J0ied pacTBOPEHHOTO
BELIECTBA, IJIAHUPOBATh U IMPOBOAUTH XUMHUECKHE SKCIIEPUMEHTHI
[0 paclo3HaBaHUIO PACTBOPOB MLIEJIOYEH M KHUCIOT C IMOMOUIbIO

MHINKATOpOB (JIakMyc, (heHOIPTaNCHH, METUIIOPAHK U APYTHUE)

2.7

IIPOBOJIUTH PACYETHI II0 YPABHEHHUIO XUMUYECKOW peaKIu

Ilo Tteme: «llepmonnueckuii 3akoH u Ilepmoamueckas cucrema
xumuueckux aneMmeHtoB JI. . MenneneeBa. CtpoeHue aToMOB.

Xumundeckas cBI3b. OKUCIUTEILHO-BOCCTAHOBUTEILHEIC peakunum»

3.1

PaCKpBIBATE CMBICI OCHOBHBIX XHMHWYCCKHUX MMOHSATHUH: AApPO aroma,
3J'IeKTp0HHbII71 cloi aroma, aTOMHasd Op6I/ITaJ'H:>, paauyc aroma,

XUMHUYECKasd CBA3b, IOJAPHAsA W HCIIOJIApHAsd KOBAJICHTHAs CBA3b,
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SJICKTPOOTPULATCIIBHOCTh,, HMOHHAA CBA3b, HOH, KAaTUOH, aHHWOH,

CTCIICHb OKHCJICHUA

3.2

KJ'IaCCI/I(pI/II_II/IPOBaTI: XUMHNYCCKUEC 5JICMCHTBI

33

OIMCHIBATH U XapaKTepHU30BaTh TaONu4HyI0 hopmy Ilepronnueckoit
CHUCTEMBbl XMMHYECKHX 3JIEMEHTOB: pa3jivyaTh MOHATUS «IJIaBHAs
noarpynna (Arpynma)» u «mobouHas noarpynmna (brpymma)y,

«MaJiple» U «OOJIbIINE NEpUOAbI

34

packpsiBaTh cMmbica [lepuonunueckoro 3akona J[.M. Menneneena:
ACMOHCTPUPOBATH IIOHUMAaHHUCEC HepI/IO,[[I/I‘IeCKOﬁ 3aBUCHUMOCTH
CBOICTB XMMHYECKHMX DOJEMEHTOB OT HX IIOJIO)KEHUS B

Ilepuonnueckoi cucreme

3.5

COOTHOCHUTh  O0O3HAuUEHUs, KOTOpPhIE HMEIOTCS B  Tadiuie
«llepuoamyeckass  cucrema  XUMUYeCKuMX  anemeHtoB .M.
MenzeneeBay ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKHX DJJIEMEHTOB (COCTaB M 3apsija snpa, OOIIee YHUCIIO

AJIEKTPOHOB U pacHpeiesICHUE UX MO AIEKTPOHHBIM CIIOSIM)

3.6

OMpCaACIIATh CTCIICHDb OKHUCJICHUA 3JIEMCHTOB B 6I/IHapHBIX

COCAUMHECHUAX

3.7

OnpeaciIsATb BU] XHUMHYECKOH CBS3H (KOBaJ'IeHTHaH n I/IOHHaH) B

HCOPTaHNUYCCKUX COCIUHCHUAX

9 KUIIACC

Kon
MpoBepsaAEeMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOT'0 00111er0 00pa30BaHus

1

IIo Teme: «BeliecTBo U XUMHUYECKast peakuus»

1.1

pacKpbIBaTh CMBICI OCHOBHBIX XHUMHYECKHMX IIOHSATHI: pacTBOp,
AIIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, AJIEKTPOIUTHYECKAsT TUCCOLMALINS,
peakuyu MOHHOro 0OMEHa, KaTaln3aTop, XMMUYECKOe PaBHOBECHE,
oOpaTtumMble u HeoOpaTUMble peakuuu,
OKHUCJIUTEIIbHOBOCCTAHOBUTEIIbHBIE peaxkuuu, OKUCJIUTEb,
BOCCTAHOBUTEJIb, OKHCJIEHUE W BOCCTaHOBJIEHUE, aJIOTPOIIUS,

aM(I)OTepHOCTB, XUMHUUYCCKaA CBA3b (KOBaHeHTHaH, HMOHHAas,
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MeTaJlJI4ecKasi), KpUCTa/sInyeckasi pemérka, CIJIaBbl, CKOPOCTb

XUMHUUYECKON peakluu

1.2

HIUTIOCTPUPOBATE B3aUMOCBA3b OCHOBHBIX XUMHWYCCKUX MOHATUH U

MMPUMCHSATH 3TH IIOHATHSA ITPHU OIMMCAHWH BEIIECCTB U UX npeBpameHHﬁ

1.3

COCTAaBJIAITh YPABHEHHS DJIEKTPOJIUTHYECKON TUCCOLMALMU KHUCIIOT,
LIEJIOYEN U COJIEH, MOJHBIE U COKPAlIEHHBIC YPaBHEHUs pPEAKLUN

HOHHOIro 0OMeHa

1.4

PpacCKprIBaTb CYHUIHOCTb OKHCIIUTECIBHO-BOCCTAaHOBHUTCIIbHBIX
peaKHHfI IoCpCACTBOM COCTABJICHUA SJICKTPOHHOI'O OajaHca 3THX

peakuuii

1.5

MIPOBOAMTD PACUETHI [0 YPABHEHUIO XUMUYECKON peaKkIuu

IIo Temam: «Hemerannel m ux COCIUHCHUA» H «MeTtamel 1 HX

COCAUHCHUA»

2.1

XapakTepu3oBaTh  (ONMUCHIBaTH) O0mMEe ©  crenuduueckue
XHUMHUYECKHE CBOMCTBA MPOCTHIX U CIOKHBIX BEIIECTB, MOITBEPKIast
ONHUCaHUE TMPUMEpPAMU MOJICKYJIAPHBIX W HMOHHBIX ypaBHEHUH

COOTBETCTBYHOIINX XUMHUYCCKUX peaKI_II/Iﬁ

2.2

COCTaBJIATH YPaBHCHUA peaKum“I, MOATBCPKAAOIINX
CyHICcCTBOBAaHUC TCHEeTHYECKOM CBA3U MCKOY B€IICCTBaAMU

PAa3JINIHBIX KJIACCOB

23

IMPOIrHO3UPOBATH CBOMCTBaA BC€HICCTB B 3aBUCUMOCTHU OT UX CTPOCHMH,
BO3MOXHOCTHU NPOTCKAHHUA XUMHWYCCKUX HpeBpameHMﬁ B pa3JIMYHbIX

YCIOBHUAX

24

cleoBaTh MpaBWJIaM TIOJb30BAaHUS XUMHYECKOW TMOCynoil U
1a0opaTOpHBIM 00OPYJOBAaHUEM, a TAKXKE MpPaBHUIaM OOpaIICHUs C
BEUIECTBAMH B COOTBETCTBHM C WHCTPYKLHUSMHU IO BBITOJIHEHUIO
1a060PATOPHBIX XUMHYECKHUX OIBITOB IO TOJTYYCHHUIO U COOMPAHUIO

ra3000pa3HbIX BEIIECTB (aAMMHAaKa U YTICKUCIIOro Tra3a)

2.5

NPOBOJUTh PEAKIUH, TOJTBEPKIAIONINE KAUYECTBEHHBIH COCTaB
pa3MYHBIX BEIIECTB: PACIIO3HABATH OIBITHBIM IYTEM XJIOPH/I-,
Opomun, womua, kapOonar, ¢ocdar, cwImMkKar, Ccyiabdar,
THJIPOKCHINOHBI, KATHOHBI AMMOHUS, HOHBI M3YYCHHBIX METAIIOB,

MPUCYTCTBYIOIIUC B BOJAHBIX PACTBOpPAX HCOPIraHMUCCKUX BCHICCTB

[To Teme: «XuMHSI U OKpYXKaroIIasi cpeaar»
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pacKpbIBaTh CMBICII OCHOBHBIX XuUMHueckux mnoustui: [1JIK

31 BEIIECTBA; KOPPO3HS METAIIIOB
HpI/IMeHSITb OCHOBHBEIC OﬂepaI_[I/II/I MbICJIHTCJII:HOﬁ ACATCIIBHOCTU —
aHaJu3 W CHUHTE3, CpaBHEHHE, OOOOIIECHHE, CHUCTEMATHU3AIIMIO,
3 2 BBIABJIICHHUC HpI/I‘-II/IHHO-CJIeIICTBCHHBIX CBSI3€I>'I — AJIA I/I3y‘-IeHI/I$I

CBOMCTB BCIIECCTB U XHUMHYCCKHX peaKquI; C€CTCCTBCHHOHAYYHBIC
METOJBI IIO3HAHUA — Ha6JIIO,Z[eHI/IC, HU3MCPCHUC, MOJICIUPOBAHUC,

AKCIIEPUMEHT (PEaJIbHBIN U MBICIICHHBIN )
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ITPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUA

8 KUIACC

Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

1

HepBOHa‘-IaJIbHBIe XUMHNUYCCKHUEC ITOHATHUA

1.1

[Ipenmer xumun. Posnb XUMHUM B )KM3HHM YEJIOBEKA. XMMHS B CUCTEME HAYK.
Tena u BemecTBa. dusznyeckre CBOMCTBA BEIIECTB. ATpPeraTHOE COCTOSHHUE

BCIICCTB

1.2

IlonsTue o METOJaX IIO3HAHUA B XUMHUH. Yucteie B€IICCTBA U CMCCH. CnocoObl

pa3aciICHUs cMmecent

1.3

ATOMBI U MOJICKYIJIBI. Xumudeckue 31eMeHThl. CHMBOJBI XHMHYECKHX

a51eMeHTOB. [IpocThie U c10kKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YYEHUE

1.4

Xumunueckas popMyiia. BaJeHTHOCTh aTOMOB XUMHUYECKHUX JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB. OTHOCUTENbHas  aTOMHas — Macca.
OTHocuTenbHAss MOJIEKYJIsIpHas Macca. MaccoBasg [0 XMMHUYECKOIO

9JICMCHTA B COCAMHCHUH

1.5

KonnuectBo Bemectsa. Monbs. MonspHas Macca. B3auMocBsA3b KOJIMYECTBA,
Macchbl W YHWClIa CTPYKTYpPHBIX €AMHUI] BemiecTBa. Pacuérel mo Qopmynam

XUMHNYCCKHX CO@,Z[I/IHGHI/Iﬁ

1.6

duznyeckre U XUMUYECKUE SBJICHHs. XUMUYECKash peaklus U e€ MpU3HAKU.
3aKOH  COXpaHEHMsI  MacChl  BEIIECTB.  XUMHUYECKHE  YpaBHEHMS.
Knaccudukanus  XuUMHUYECKUX  peakiuil  (COeIUHEHHS, Pa3IOKEeHHUs,

3aMeleHus, 0OMEHa)

1.7

XVMHUYECKUH DKCIEPUMEHT: 3HAKOMCTBO C XHMHMYECKOM IIOCYIOH, C
mpaBUJIaMu paboThI B JabopaTtopuu v mpuéMamu oopaIieHus ¢ 1a00paTOPHbIM
000pyIOBaHUEM, HM3YYEHHE M OIHUCAaHHWE (U3NYECKHX CBOWCTB 0OpPa3IoOB
HEOpPraHMYECKUX BeIIeCTB, HaOmoaeHue ¢Gusnueckux (TUIaBIeHHE BOCKa,
TasiHUE JIbJ1a, PACTUPAHUE caxapa B CTYIIKE, KUIIEHUE U KOHAEHCALlHUs BOJbI) U
XUMHUYECKUX (TOpeHHe CBeud, MPOKATMBAaHUE MEJHOW TPOBOJIOKH,
B3aUMOJICHCTBHE MeJla C KUCIOTOW) SIBJICHUM, HAOJIOJEHWEe W OIHUCAHUE
MPU3HAKOB TMPOTEKAHUS XHWMHUYECKUX peakluuii (pa3joKeHue caxapa,

B3aMMOJICHICTBHE CEPHOM KHCIOTHI C XJIOPUAOM Oapusi, pasjoXKeHHe
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ruapokcuna meau(Il) mpu HarpeBaHuHU, B3aMMOICHCTBHE JKeJie3a C PACTBOPOM
comu wmeau(ll), uzyueHme cmocoOOB pazaeneHus cmeceld (C MOMOIIBIO
MarHuta, (QWIbTpPOBaHWE, BBINAPWBAHUE, MUCTWUIAIUSA, XpomaTorpadmus),
MPOBEJCHUE OYUCTKM TOBAPEHHOW COJHM, HAONIOJACHHE U ONHCAHHE
pE3yJIbTaTOB MPOBEACHUS ONBITA, WLIIOCTPUPYIOIIETO 3aKOH COXpPaHEHHS

Macchl, CO3/1aHuE MO/IETIe MOJIEKYJ (LIapOCTEPKHEBBIX )

Bakueiiune npeacraBuTeIM HEOPraHM4ECKUX BEIIECTB

2.1

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucinopon — aneMeHT U mpoctoe
BeniecTBo. Haxoxxaenne kucinopoaa B mpupoze, Gu3ndeckne 1 XUMHUIECKHE
cBoiicTBa (peakuuu ropenus). Oxcuapl. [Ipumenenue kucnopona. CrnocoOb
MOJIyYCHHsI KHCIIOpO/a B JIA0OPATOPUU M TPOMBIIUICHHOCTH. Kpyrosopot

Kuciopoaa B npupoje. O30H — aioTponHas MoAU(GUKAIUS KHCIOpoaa

2.2

TernnoBoit 3¢ (deKkT XUMHUECKOW peaKkUud, TePMOXUMHUYECKUE YpaBHEHHS,
9K30- M JHIOTEPMHUYECKHE PEAKIUH. TOILUIMBO: Yrojab U METaH. 3arps3HEHHE

BO3/yXa, YCHJIEHUE MapHUKOBOTO 3 deKTa, pa3pyleHrne 030HOBOTO CIIOs

23

Bonopon — anemeHT u npoctoe BemiecTBo. HaxoxkaeHrne Bogopoaa B MpUpOIE,
¢busnueckre M XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOObI IMOTYYEHHUS.

Kucinorts! 1 conmu

24

MossipHblii 00bEM Ta30B. Pacu€Thl Mo XUMHUECKUM YPaBHEHUSM

2.5

dusnyeckre CcBoWcTBAa BOAbl. Boma kak pactBoputenbs. PacTBophI.
HaceplieHHble 1 HEHACBILLIEHHBIE PACTBOPBI. PACTBOPUMOCTH BELIECTB B BOJIE.
MaccoBasg 1011 BellecTBa B pacTBOpe. XHMMHYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponb pacTBOpoB B MpHUPOJE U B )KU3HU 4ernoBeka. Kpyrosopor
BOABI B IpHUpPOAE. 3arpsA3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA

MIPUPOJIHBIX BOJ

2.6

Knaccudukanuss vHeopranmdeckux coeauHeHuid. Oxcuapl. Knaccudukarms
OKCHJIOB: cojeoOpasyrome (OCHOBHBIC, KHCJIOTHBIC, aM{(OTepHbIE) U
HecoseoOpasytonme. Homenknarypa okcuaoB. dusnyeckue M XMMHYECKUE

CBOMCTBA OKCUAOB. [loyueHne okcuaoB

2.7

OcnoBanms. Knaccudukanuss ocHOBaHMI: UHIENOYM H  HEPACTBOPUMBIC
ocHoBanus. HomeHnkiarypa ocHoBaHUA. @U3HUECKUE U XUMUYECKUE CBOMCTBA

ocHoBaHuil. [lonydyeHne ocHOBaHUNI

2.8

Kucnotsl. Knaccudukanus xucnor. Homenknatypa kucinor. @usnueckue u

XUMHAYECKHUE cBoiicTBa KHUCIOT. Pan aktuBHocTth MeTasioB H.H. Bekerosa.
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[Tony4yenue Kuciaor

2.9

Comu. Homenknatypa cojieid. PU3NYECKE U XUMUYECKUE CBOMCTBA COJICH.

ITonmyuyenue conen

2.10

I'eneTnueckas cBsI3b MCKAY KiIaCCaMU HECOPTaHUYCCKUX COGI[I/IHGHI/Iﬁ

2.11

XUMHUYECKUN DKCHEPUMEHT: KAYECTBEHHOE OIPEACNICHUE COJIepKaHus
KHCTIOpOJia B BO3yXe, MOJyuyeHue, coOupaHue, paclio3HaBaHUE U H3Yy4YCHHE
CBOMCTB KHCIIOPO/1a, HAOIIOICHIE B3aUMOICHCTBUS BEIIECTB C KUCIOPOJOM U
YCIIOBUSI BOSHUKHOBEHHS U MpEKpalleHusi ropeHus (moxapa), 03HaKOMJICHHE
c oOpa3lamMu OKCHJIOB W ONHCAHWE WX CBOWCTB, IMOJy4eHHE, COOMpaHHe,
pacrio3HaBaHHe M U3yY€HHE CBOMCTB BOJOpoJa (TOpeHHE), B3aUMOJEeIiCTBIE
BOJIOpOJA c OKCHJIOM menu(1Il) (BO3MOXKHO HCIMOJIb30BaHKUE
BHJICOMATEPHAIOB), HAOJIOJCHHE OOpPA3IOB BEIIECTB KOJIMYECTBOM | MOJb,
UCCIICIOBAaHHE OCOOCHHOCTEH  PACTBOPEHMsI BEIIECTB C  Pa3IMYHOU
PacTBOPUMOCTBIO, MPUTOTOBJICHHE PACTBOPOB C OIpeneiIEHHON MaccoBOi
JI0JIE PacTBOPEHHOrO BELIECTBA, B3aMMOJEUCTBHE BOJBl C METAJUIAMHU
(HaTpueM W KanbleM) (BO3MOXKHO WCIIOIh30BAaHUE BHUCOMATEPHAIIOB),
OMpeJieJICHUE PACTBOPOB KUCIOT M IIEIOYEH C MOMOUIBI0 HHJUKATOPOB,
uccleoBaHle O0O0pa3l0B HEOPraHMYECKUX BEIECTB pPa3IMYHBbIX KJIACCOB,
HAOIO/ICHUE HW3MEHEHHUs OKPACKW HMHIUKATOPOB B PAacTBOPax KHUCIOT H
nienoven, uzydeHue B3anmojencTus okcuaa meau(ll) ¢ pacrBopom cepHoit
KHCJIOTBI, KHCJIOT C MCTallllaMU, pCaKI_[I/Iﬁ HCﬁTp&HPB&I.IHH, NOJIyUCHHUC
HEPACTBOPHUMBIX OCHOBaHI/II\/'I, BBITCCHCHHEC OAHOro MeETauia JAPpyrumM us
pacTBopa CoJIH, pelieHre YKCIIEPUMEHTAIbHBIX 3a/1a4 1Mo TeMe «BakHelme

KJIaCChI HCOPraHNMYCCKUX COC)II/IHCHHIZ))

[Tepnonnueckuii 3akoH u [lepuonnueckas cucteMa XMMHUYECKUX 3JIEMEHTOB
J.W. MenneneeBa. CtpoeHue aToMoB. XUMHUYECKasi CBsI3b. OKUCIUTENbHO-

BOCCTAaHOBUTCIIBHBIC pCaKIINN

3.1

IlepBble MONBITKM KiIacCU(UKAUUM XUMHUYECKUX 3i1eMeHTOB. IloHsaTHe o
rpynmnax CXOJHBIX 3JIEMEHTOB (ILEJIOYHBIE U IEIOYHO3EMENbHBIE METAJLIbI,
rajloreHbl, MHEPTHbIE ra3bl). DJIEMEHTHI, KOTOpble 00pa3zyloT am(pOoTepHbIE

OKCHUIABI U TUAPOKCHUBI

3.2

[Tepuonnueckuii 3akoH. [lepronnueckas cucTeMa XHMHYECKHX JJIEMEHTOB
.. MenneneeBa. KopoTkonepuomnass W JJIMHHONEPUOIHAS (OPMBI
[Tepuognueckoit cucreMbl xuMuueckux d3nemeHTtoB J[.M. MeHnneneena.

[Iepuons! u rpynnel. @U3nyeckuii CMBICI MOPSAAKOBOIO HOMEpPA, HOMEPOB
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nepuoja U rpymnimbl AJIeMeHTa

3.3

Crpoenne aroMoB. CoctaB aTOMHBIX sifiep. M3oTonbl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX 000JIOYeK aTOMOB TMepBbIX 20 XHMHUYECKHUX 3IIEMEHTOB
[Tepuonnueckoit cucremsl .M. MenneneeBa. XapakTepucTUKa XUMUYECKOTO

3JIEMEHTA MO ero noyioxeHuto B Ilepuoanueckoii cucreme .M. Menaeneesa

3.4

3aKOHOMEPHOCTH HM3MEHEHUs paauyca aTOMOB XHMHMUYECKHUX DIIEMEHTOB,
METAJUIMYECKUX W HEMETAJUIMYECKUX CBOWMCTB MO TIpPyIIIaM U NEPHOJAM.
3nauenue Ilepnoanueckoro 3akoHa u Ileprnoanueckoil cHCTEMbl XUMHUYECKUX
3JIEMEHTOB ISl pa3BUTUA Hayku W nipakTuku. .M. MenneneeB — yu€Hblid 1

rpak1aHUuH

3.5

Xumnueckass cBa3b. KoBaneHTHass (MOJjsipHass YW HEMOJISIPHAs)) CBSI3b.

:‘)J'IGKT];)OOTPI/IHaTCJIBHOCTB XHMHYECKHX dJIeMeHTOB. MloHHas CBI3b

3.6

CreneHp OKHCJICHUA. OKHUCIINTEIIFHOBOCCTAHOBHUTEIIHHEIC PEaKum.

HpOHCCCBI OKHCJICHMS U BOCCTaHOBJICHHUSA. OKHCIUTEIIN U BOCCTAHOBUTECIIH

3.7

XHUMHUYECKUN SKCIIEPUMEHT: H3y4YEHHE O0pa3loB BEIIECTB METAIOB U
HEMETAJIJIOB, B3aUMOJECHCTBUE THAPOKCHIA LIMHKA C PACTBOPAMH KHCIOT H
LIEJI0YEH, IPOBEJICHUE OIBITOB, MJUTFOCTPUPYIOLIUX IIPUMEPBI OKUCIUTEIIBHO-

BOCCTAaHOBUTEJIbHBIX PEaKIUil (TOpeHUE, peaklluu pa3ioKeHUs, COSTUHEHMS)

9 KUIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

BemectBo n xumnueckas peakuus. [loBropenue

1.1

IIepnonnueckuit 3akoH. Ilepuoguueckas cucreMa XMMHYECKUX 3JIEMEHTOB
.. MenneneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3BMEHEHHUH CBOMCTB
XUMUYECKUX JJIEMEHTOB NEPBBIX TPEX MEPUOJOB, Kajaus, KaJlbLUSI U HX
COCJIMHEHHUI B COOTBETCTBUHU C MOJOKEHUEM 3JieMeHTOB B Ilepuonnueckoi

CUCTCMC U CTPOCHUCM UX aTOMOB

1.2

CrpoeHue BelIeCTBA: BHJBI XMUMHYECKOW CBSI3U. THIBI KPUCTALTUYECKUX
pEmETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUINA KPUCTAUIMYECKOU
pemIéTKH W BHUAAa XUMHUYeCKoW cBs3W. Kiaccudukamuss ¥ HOMEHKIATypa
HEOPraHUYECKUX BEIIECTB (MEXIYHapoJaHas W TpPUBHAJIbHAsA). XUMHUYECKHE
CBOICTBA BEILECTB, OTHOCSIIMXCS K PA3JIMYHBIM KJAcCaM HEOPTraHUYECKUX

COCHHHeHHﬁ, ICHECTUYCCKAA CBA3b HCOPTaHNYCCKUX BEIICCTB
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1.3

Knaccudukanus XuMUYECKUX peakUUid 0 pa3IMyHbIM IIPU3HAKAM (IO YUCITY
U COCTaBy y4YacCTBYIOUIMX B PEaKLMHU BELIECTB, M0 TEIIOBOMY 3(]dekxry, mo
U3MEHEHMIO CTENIEHEH OKHUCIEHUs XUMHUYECKUX JIEMEHTOB, 110 00paTUMOCTH,
[0 Y4YacTHIO KaTanu3aTopa). OK30- M OHAOTEPMHYECKUE pPEaKLuH,

TEPMOXUMHUYECKHE ypaBHEHUs. [IoHATHE 0 CKOPOCTU XUMUYECKOM peakiuuu

1.4

[TonsTe 00 0OpaTUMBIX U HEOOPATUMBIX XUMHUECKUX peakiusax. [lonarue o
TOMOI'CHHBIX UM TI'CTCPOIrCHHBIX PCAKIUAX. IlousTne 0 XUMHYUECKOM
paBHOBecur. DakTOphl, BIMAIONIME HA CKOPOCTh XMMHYECKOW pEaKIuu M

TIOJIOKCHHUEC XUMHUYCCKOI'O PaBHOBCCHUA

1.5

OKUCIUTEIHHO-BOCCTAHOBUTEILHBIE pcaknuu, 3JI€KTpOHHBII71 6aJ1ch
OKHCIIUTEIbHO-BOCCTAHOBUTENbHON  peakiuu. CocraBieHue ypaBHEHUH
OKHCJIINTCIBbHO-BOCCTAHOBUTCIBbHBIX peaKLII/II\/'I C MHCIIOJIB30BaAaHHEM MECTOHAA

3JICKTPOHHOTO OajaHca

1.6

Teopust 37EKTPOIUTHUECKON AUCCOIUALINH. DJICKTPOJIUTHI M HEIJICKTPOJIUTHI.
Katunonsl, aHnoHbl. MeXaHHU3M JAMCCOLUALINY BEIIECTB C Pa3INYHBIMUA BUJIAMU
XxuMHuueckon cBsa3u. Crenens aucconuanyu. CUIbHbIE U CI1a0ble 3JIEKTPOIUTHI.
Peakuun noHHoro oOMeHa. Y ca0BUs MPOTEKAHUsS PeaKIUid HOHHOTO oOMeHa,
MOJIHBIE M COKpAall€HHbIE MOHHBbIE ypaBHEHUs peakiuil. CBOWCTBa KHCIOT,
OCHOBaHMH M COJIEH B CBETE€ NPEACTABICHUH 00 3JICKTPOTUTHUYECKON

nuccounanuu. KauectBeHHbIe peakiiii Ha MOHBL. [[oHsTHE O THApPOIU3E conen

1.7

XUMUYECKUN SKCIIEPUMEHT: O3HAKOMIIEHHE C MOJENISIMHU KPUCTAJUIMYECKUX
PEIIETOK HEOPTaHWYECKUX BEIIECTB — METAJUIOB M HEMETauioB (rpadura u
ajMasa), CJIOXKHBIX BEIIECTB (XJIOpUIa HATPHs); UCCICIOBAHNE 3aBUCHUMOCTH
CKOPOCTH XHMHYECKON pEakiuu OT BO3IACUCTBHS pPA3NUYHBIX (DAKTOPOB;
HCCIIeIOBaHUE  3JIEKTPOIPOBOAHOCTH  PacTBOPOB  BEHIECTB, Ipolecca
JTUCCOLMAIIMN  KHUCIIOT, IWIeNoueid ©u colieid (BO3MOXHO WCIOJIb30BAHUE
BHJICOMATEPHAJIOB); TPOBEJICHHUE OIBITOB, WJUTIOCTPUPYIONINX MPHU3HAKH
MpOTeKaHUs peakuuid MOHHOro oOMeHa (0Opa3oBaHHME OCajJKa, BBIJEICHHE
raza, oOpa3oBaHHE BOJbl); ONbBITOB, HWUIIOCTPUPYIOIMIUX  MPUMEPHI
OKHUCIIUTETHHO-BOCCTAHOBUTEIIBHBIX peaxiuit (ropenue, peakuuu
pa3oKEHUs, COCNWHEHHS); PACMO3HABAHWE HEOPTaHMYECKHX BEIIECTB C
MOMOIIIBI0 KAYECTBEHHBIX PEAKIIM Ha MOHBI;, PEIIeHHEe YKCIIEPUMEHTAThHBIX

3a7a4

Hemeranns 1 ux COCIUHCHU

2.1

OO6miass xapakTtepuctuka rajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
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XapakTepHble cTeneHu okucieHus. CTpoeHue U (QU3NYECKHEe CBOMCTBA
IIPOCTBIX BEIIECTB — I'AJIOTCHOB. XMMHUUYECKHE CBOMCTBA HA IPUMEpE XJIOpa
(B3auMozelicTBUE ¢ MeTaJlllaMi, HEMETaJulaMH, IiesiouaMu). XJIOpOBOJOPO/.
ComnsHas KHCJI0Ta, XHMHYCCKUC CBOI\/'ICTBa, MOJIy4YCHHUEC, TIPHUMCHCHUC.
[elictBue xJiopa W XJOpPOBOJOpPOJIa Ha OpraHU3M 4elioBeka. BaxHeiue

XJIOPpUABI U UX HAXOXKJACHUC B IIPUPOAC

2.2

OO6mas xapakTepuctuka 31eMeHTOB VIA-rpymnmbel. OcoOEHHOCTH CTPOCHUs
aTOMOB, XapaKTepHble cTeneHn okuciienus. CtpoeHue u puandeckue cBocTBa
MPOCTHIX BEIIECTB — KHUCIOPOAAa M cepbl. AJIOTPONHbIE MOJIUPUKAINH
KHUCJIOpOJa U cepbl. XUMUYECKHE CBOMCTBa cepbl. CepoBOIOPO/, CTPOEHUE,
¢usnyeckue U XUMHUECKue CBOMCTBA. OKCHABI cepbl Kak MPEJCTaBUTENIN
KHCIIOTHBIX OKCHJI0B. CepHasi KUCIIOTa, GU3NYECKUE U XUMUYECKUE CBOMCTBA
(obmIue Kak mpeacTaBUTENs Kilacca KUCIOT U crenupuieckre). XUMUYeCKHe
peakuuy, JexKaliye B OCHOBE MPOMBIIIJIEHHOIO Ccrioco0a MOyuyeHus: CepHOon
kucnotThl. [Ipumenenue. Conu cepHON KUCIOTHI, KAYECTBEHHAs] peakLus Ha
cynbdar-uoH. HaxoxneHue cepbl U € coelMHeHul B mpupoie. XUMUYECKOEe
3arpsI3HEHUE OKPY’KAOIIEH CPebl COEINHEHUSAMU CEPbI (KMCIOTHBIE T0XK]H,

3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIOCOOBI €0 MpeA0TBpAaILeHUs

23

OO6mass xapakTepucTuka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOECHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKUCIEHMs. A30T, paclpOCTPAaHEHUE B
npupoe, puzndeckne u XuMu4Ieckrue cBocTBa. KpyroBopor azora B mpupoe.
Ammuak, ero ¢QusnyeckMe U XUMHYECKHE CBOWCTBA, IOJY4YEHHE H
npumenenne. Conu aMMOHHMA, UX (U3MYECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KauecTBeHHas! peaklivs Ha MOHBI aMMOHHMs. A30THas KHUCJOTA,
e€ momyuyeHue, (QuU3MUECKUEe W XHUMHYECKHE CBOWCTBa (0OIIMEe Kak
MIPEJCTaBUTEIIS KJIacca KUCIOT U cneruduueckue). Mcnoip30BaHle HUTPATOB
U cojell aMMOHMS B KayeCTBE MUHEPAJIbHBIX YAOOpeHUH. XHUMHUYECKOEe
3arps3HEHUE OKPY>KAIOLIEeH cpebl COeIMHEHUAMU a30Ta (KUCIIOTHBIE JT0XK]H,

3arpsi3HEHUE BO3/1yXa, IOYBbI U BOJOEMOB)

2.4

®docdop, amnorponHsie Moaupukanuu gochopa, GuU3NUECKUe U XUMUUYECKHIE
cBoiictBa. Oxcun Qocdopa(V) u ¢dochopHas kuciaora, ¢uznveckue u
XUMUYECKHE CBOMCTBA, moiydeHue. Mcnomb3oBanue QocdartoB B KauecTse

MUHEPAJIbHBIX YI00peHuit

2.5

OOmas xapakTepuctuka 31eMeHTOB [VA-rpynmbel. OcoOEHHOCTH CTpOEHUs

aTOMOB, XapaKTCPHBIC CTCIICHHU OKHCJICHH. er’ICpOI{, AJUIOTPOITHBIC
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Moau(UKAIMK, pacHpOCTpaHEHHE B NpUPOJE, (U3NYECKHUE M XUMHUYECKHE
cBoiictBa. Ancop6mus. KpyroBopot yraepoaa B mpupoje. OKcuasl yriepoja,
ux (pusmyeckre U XMMUYECKUE CBOMCTBA, JIEHCTBUE HA >KMBBIE OPTaHU3MBI,
MOJIy4CeHUE U IPUMEHEHHUE. DKOJIOTUIECKUE MTPOOIIEMBI, CBI3aHHBIE C OKCHIOM
yraepona(IV); runoresa 1100anbHOTO TMOTEIUICHUS KIMMATa; MapHUKOBBIN
a¢pdexr. YrompHas KHCIOTa W €€ cold, MX (U3MYECKHEe U XUMHUYECKHE
CBOICTBa, MONyYCHHE W NMpUMeHeHHe. KadyecTBeHHas peakius Ha KapOOHAT-
noHbl. Vcnonb3oBaHue KapOOHATOB B OBITY, MEAUIIMHE, MIPOMBIIINIEHHOCTA U

CEJILCKOM XO3AHCTBE

2.6

IlepBoHauanbHble MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCJUHEHUSX
yriaepoaa (MeTaH, 3TaH, ATWJIEH, AUETWIEH, 3TaHOJ, INIMUEPHUH, YKCyCHas
kucnota). Ux cocrtaB um xumuueckoe ctpoeHue. lloHarue o Guonormyecku
BO)XHBIX BEIIECTBAX: )XMpaX, OelKax, yrieBoJaX — W HX POJIM B JKHU3HHU
yeyoBeka. MarepuaabHOE€ €IMHCTBO OpPraHUYECKUX U HEOPraHMYECKUX

COEeIMHEHUN

2.7

Kpemuuii, ero ¢usnueckue M XHUMHUYECKHE CBOMCTBA, IOJIy4YE€HUE H
npumenenne. CoeauHeHUsT KpeMHuUs1 B npupoje. OOmue npencraBieHus o0
okcuae kpeMHusA(IV) u kpemuueBoil kucnore. CUIUKATHI, UX UCIOIb30BaHNE
B OBITYy, MeIUIUHE, TMPOMBIIUIEHHOCTU. BaxHeillne cTpouTenbHbIe
MaTepHualibl: KepaMHKa, CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpoGnemsl
0€30MMacHOT0 HCIOIb30BaHUSI CTPOUTEIBHBIX MAaTEpPHAIOB B MOBCEIHEBHOM

KHU3HHU

2.8

XUMHUECKUI HKCHEPUMEHT: M3yYeHHe 00pa3ll0OB HEOPraHMYECKUX BEILECTB,
CBOMCTB COJISTHOM KHUCIJIOTBI; IPOBEJCHUE KaUECTBEHHBIX PEaKIMN HA XJIOPHI-
HMOHbI W HAONIOJIEHHE NPU3HAKOB MX IPOTEKAHMs; OMBITHI, OTPAKAIOLIHE
(u3nyeckre ¥ XUMUYECKHE CBOMCTBA raJIOT€HOB U UX COETMHEHU (BO3MOKHO
WCIOJIb30BAHUE BHIEOMATEPUANIOB); O3HAKOMJICHHE C O0paszliaMu XJIOPUIIOB
(ramoreHnIoB); O3HAKOMJICHHWE C O00pa3lamMu cepbl M €€ COCAMHCHHUSIMHU
(BOBMOXKHO HCHOJIb30BAHUE BHJEOMATEpUANIOB); HaOIIOAEHUE Ipolecca
oOyrauBaHuUs caxapa MoJ JeHCTBHEM KOHLEHTPUPOBAHHON CEPHON KUCIIOTHI;
U3y4YeHHe XUMHUYECKUX CBOMCTB pa30aBI€HHON CEPHOM KUCIOTHI, IPOBEICHHE
KaueCTBEHHOW peaklMu Ha Cylb(ar-uoH U HaONIOJeHUEe TIpU3HaKa e€
MIPOTEKaHUs; 03HAKOMJICHHE ¢ (PM3NYECKUMU CBOWCTBAaMH a3oTa, (Gocdopa u

UX COCIWHEHUU (BO3MOKHO HCIIOJIb30BAaHUE BUICOMATEPHAIIOB), 0Opa3laMu

a30THBIX U PocOpHBIX yH0OpeHuil; monydeHne, cCOOupanme, pacro3HaBaHUe
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U U3y4YCHHE CBOMCTB aMMHAKa; IPOBEICHUE KAYECTBEHHBIX PEAKLMA Ha MOH
aMMOHUSI M QochaT-HOH M H3YYCHHE TPUZHAKOB UX IPOTEKAHHS,
B3aUMOJICCTBUE KOHIICHTPUPOBAHHOMN a30THON KUCIOTHI C MEJIbIO (BO3MOKHO
HCIIOJIb30BAaHUE BHUAECOMATEPUAIIOB); M3YyYEHUE MOJENIEH KPUCTAIUIMUECKUX
peméTok anmMasa, rpadura, QynnepeHa; O3HAKOMJIIEHHE C IPOLECCOM
a71copOIMK pacTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM YIJIEM U yCTPOHCTBOM
MIPOTUBOTIa3a; MoJy4YeHue, cOOMpaHue, pacro3HaBaHUE U M3YUYEHHE CBOICTB
YIJIEKHCIIOrO Ta3a; MpOBEJICHHE KAaueCTBEHHBIX pEaKUui Ha KapOoHaT- |
CIWJIMKAT-HOHBl M W3yYEHHE TPU3HAKOB HMX MPOTEKaHHs; O3HAKOMIIEHHE C
MPOAYKIHUEN CUIMKATHOW NMPOMBIIIIEHHOCTH; PELIEHHE YKCIIEPUMEHTAIbHBIX

3a7a4 1o TeMe «BaxkHelmne HeMeTaIbl U UX COETUHEHU

Mertamisl 1 uX COCIUHCHUA

3.1

OO0mas xapakTepucTHKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHHUHU
ux nosioxkeHus B llepuogmyeckon cucremMe XxumMuyeckux snemeHTos .M.
MenaeneeBa u cTpoeHus: aroMoB. CTpoeHHE MeTalIoB. MeTayuinieckas CBA3b
U METAJUIMYECKas KpUCTaJIM4ecKass pemeérka. OJIEKTPOXUMUYECKUM psj

HaIpsHKEHUH METaJUIOB

3.2

dusnueckre 1 XUMUYECKUE CBOKMCTBA MeTa/lIoB. OO0IIHE CIOCOOBI MTOTYYSHUS
MeTauioB. [ToHATHE 0 KOPPO3UK METAIIIOB, OCHOBHBIE CIIOCOOBI 3AIIUTHI HX OT
koppo3uu. CruiaBsl (CTajb, YyTyH, AIOPATIOMUHUHN, OpOH3a) U UX MPUMEHEHUE

B OBITY M TPOMBILIIEHHOCTH

3.3

[[lenoynble MeTaiuibl: MONOKeHUE B llepruonnueckol cucTeME XMMHYECKUX
aneMeHnToB JI.1. MeHneneeBa; CTpOCHHE UX aTOMOB; HAXOKJICHUE B MPUPO/IE.
du3nyeckre U XMMUUYECKHUE CBOICTBA (Ha mpuMepe HaTpus U Kaius). Okcusl
Y TUIPOKCUIBI HaTpus U Kanud. IIpumMeHeHue 1enoYHbIX METaIOB U X

COEIMHEHUN

3.4

IIlenouyHo3eMenbHBIE METaAIbl MarHui W KajJdblUi: MOJ0XKEHHE B
[Tepuonuueckoit cucrteMe xumuueckux snaemeHToB J[.M. MeHnneneesa;
CTPOEHUE UX aTOMOB; HaXOXJeHHE B npupoae. Ousznueckue 1 XUMUYECKUE
CBOMCTBa MarHusl W Kajbllusa. BaxHeHIme coeauHEHUs KaabIus (OKCHI,

TUIPOKCHL, CONH). JKECTKOCTH BOJBI U CIOCOOBI €€ yCTpaHEHUS

3.5

AnromuHui: nonoxenue B llepuoguueckoil cucteMe XMMHUYECKUX SJIEMEHTOB
.M. MeHnneneeBa; CTpOEHUE aTOMa; HaXOXACHHE B Mpupoae. Puznueckue u
XMUMHUYECKHE CBOMCTBA aIOMHUHUSA. AMQOTEpHbIE CBOIicTBA OKCHIA U

TUAPOKCH]IA AITFOMUHUS
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3.6

Keneszo: nonoxxenue B [leproanueckoil cucreme XuMHU4eCKux 3emMeHToB [I. 1.
MeneneeBa; cTpoeHHME aToma; HaxoxkJaeHue B mnpuponae. dusmyeckue u
XUMUYECKHE CBOWCTBA >kene3a. OKcuapl, THAPOKCUIbl u conu skenesa(ll) u

xene3a(lll), ux cocras, CBOMCTBA U MOJIyYeHUE

3.7

XUMHUYECKUH IKCTIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3IiaMy METaJIOB U CIUIABOB,
X (QU3NYECKMMH CBOWCTBAMU; M3YUYEHHE PE3YyJbTAaTOB KOPPO3UU METAIJIOB
(BO3MOXHO HCIIOJIb30BaHUE BUJICOMATEPHAIIOB), 0COOCHHOCTEM
B3aMMOJCHCTBHUSI OKCHZA Kajlblusi M HaTpus C BOJOM (BO3MOXKHO
WCIIOJIb30BAaHUE BUJIEOMATEPHUAIIOB); UCCIIEIOBAHUE CBOMCTB MKECTKOW BOJBI;
mpolecca TOpeHHsl jKejie3a B KUCIOpoJe (BO3MOXKHO HCHOJIb30BaHUE
BUJIEOMATEPHUAIIOB); IPU3HAKOB IPOTEKAHUS KAUECTBEHHBIX PEAKLIUl HA HOHBI
(Marnusi, Kanplus, amoMuHus, nuHka, skenesa(ll) m xenesza(Ill), megu(Il);
HaOJII0ICHNE U ONIMCaHKe TPOLIECCOB OKPAIIMBAHUS JIAMEHU HOHAMH HATpus,
Kamuss W Kanblug  (BO3MOXKHO  HCIIOJIb30BaHHE  BHJIEOMATEPHAJIOB);
uccieoBaHre aM(pOTepHBIX CBOWCTB T'MAPOKCUAA aTIOMHHHUS U THAPOKCHIA
LIMHKA; pelIeHre SKCIIEPUMEHTAIbHBIX 3aJa4 1o Teme «Bakneinme Meramibl

1 UX COCAUHCHUS

XuMUs U OKpy’Karolas cpeja

4.1

HoBsie maTepuansl 1 TexHOIOrHU. BemecrBa U maTepuainbl B IOBCEIHEBHOM
JKU3HU YeJI0BeKa. XUMHUS U 3710pOBbe. be3onacHoe NCnob30BaHUE BEIIECTB U
XUMHYECKHUX peakiuii B ObITy. [lepBas moMoIps Mpyu XMMHYECKHX OKOTax U

OTpPaBJICHUSIX

4.2

OCHOBBI ~ JKOJIOTMYECKOM  TpaMOTHOCTH.  XHUMHYECKOE  3arps3HEHUE
okpyxatomiet cpenpl IIIK. Poib XuMuu B perieHnu 5K0JI0rH4ecKux npooieM.
[IpupoaHble UCTOYHHUKHU YTIEBOJIOPOAOB (Yroijib, MPUPOMAHBIN ra3, HedTb),

MPOAYKTHI UX NEPepabOTKU, UX POJIb B OBITY U POMBIIIJICHHOCTH
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XUMHUECKUH HKCIIEPUMEHT: H3y4YeHUE 00pa31i0B MaTepHAIIOB (CTEKJIIO, CILIABbI

METaJJIOB, MOJIMMEPHbIE MaTepUabl)
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IMPOBEPAEMBIE HA OI'D 10 XUMHUU TPEBOBAHUA K
PE3YJBTATAM OCBOEHHS OCHOBHOI OBPA3OBATEJILHOM
ITPOT'PAMMBbI OCHOBHOI'O OBIHIEI'O OBPA30OBAHUA

Kon IIpoBepsiemble TPeOOBaAHMS K NPEAMETHBIM pe3yJibTaTaM

MPOBEPAEMOro 0a30BOro0 ypOBHSI 0CBOEHMsI OCHOBHOM 00pa3oBaTeILHOM

TpeOoBaHUs NPOrpaMMbl OCHOBHOI0 0011ero od0paszosanust Ha ocHoBe PI'OC
1 [IpencraBnenue:

O TI03HAaBAa€MOCTH SIBJICHUH NPUPOJbI, NOHUMAHUE OOBEKTUBHOU
3HaYMMOCTH OCHOB XMMHUYECKON HayKH KakK 00JIaCTH COBPEMEHHOTO
1.1 €CTECTBO3HAHHUS, KOMIIOHEHTa OOUieil KyJbTypbl M MPaKTHYECKOM
NeSITeIbHOCTH YEeJNOBEKAa B YCJIOBUSX COBPEMEHHOIO OOIECTBa;

IMOHUMAaHHUEC MECTAa XUMHUH CPEAN APYTUX CCTCCTBCHHBIX HAYK

0 HAYYHBIX MC€TOJaX ITO3HAaHUWs, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
12 TCOPCTUUCCKUX MCTOAAX HUCCICAOBAHUA BCIICCTB HU HUIYUCHHUA
XHUMHUYCCKUX peaKHI/II\/'I; YMEHUEC HUCIIOJB30BaTb MOJACIN  IJIA

00BSICHECHHUS CTPOCHUSA aTOMOB U MOJICKYJI

o cdepax nmpodecCHOHANBHON JIeATEIHHOCTH, CBI3aHHBIX C XUMUEH
U COBPEMEHHBIMU TEXHOJIOTHUSIMH, OCHOBAHHBIMH Ha JJOCTHKCHHUSX
XMUMHUYECKON HAyKH, YTO TO3BOJIMT OOYYAIOIIMMCS PaccMaTpHBaTh
1.3 XUMHUI0O Kak chepy cBoelr Oyaymed mpodeccruoHaIbHON
NESATEIbHOCTH W CACNaTh OCO3HAHHBIM BBIOOp XHMHH Kak
npodUILHOTO MpeaMeTa IPU TMepPexojJe Ha YpPOBEHb CPEIHErO

o01ero o6pazoBaHus

BianeHue cucreMod XMMHUYECKUX 3HAHMM U YMEHHE IIPUMEHATH

CUCTEMY XUMHNYCCKUX 3H3HHI7[, KOTOpas BKIIIOYACT:

Ba)KHEHIINE XMMUYECKUE MOHATHA: XUMHUUYECKHH 3JIEMEHT, aToM,
MOJIEKYJIA, BEIIECTBO, IPOCTOE U CIIOKHOE BEILECTBO, OHOPOIHAS U
HEOJHOPOJHAsl CMECh, OTHOCHUTEJbHbIE aTOMHAs M MOJIEKYJIIpHAsI
21 MacCChbl, KOJIMYCCTBO BCHICCTBA, MOJIb, MOJIIpHAsA Macca, MOHHpHBIﬁ
' 00bEM, OKCHJ, KHUCIIOTa, OCHOBaHHE, COJIb (CPEIHsIsl), XUMHUYECKas
peaKIysl, peakUuy COEOUHEHUS, PEaKLMU pa3loKeHUs, PEeaKLHu
3aMeIIeHUs, peakiuu OOMeHa, TeroBor 3((eKT peakiuu, 3K30- U

SHAOTCPMHUYCCKUC PCAKIHHU, pACTBOP, MACCOBAA NOJISI XUMHUYCCKOTO
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JJIEMEHTa B  COCOUHEHHMH, MaccoBasg [JOJIS M IPOLEHTHAas
KOHIIEHTpALMs BELIECTBA B pPACTBOPE, PO aTOMa, 3JIEKTPOHHBIN CII01
aToma, aToOMHas OpOMTalb, pajuyC aroMa, BaJICHTHOCTb, CTEHECHb
OKHCJIEHHS, XMMUYECKAs! CBSI3b, DJIEKTPOOTPULIATEIIBHOCTD, TOJISIPHAs
U HEIOJISIPHAs KOBAJICHTHAS CBA3b, MOHHAS CBA3b, METALUINYECKas
CB$13b, KPHCTAJNINUECKAs PEILETKA (ATOMHAs1, MOHHAs!, METAJNINYECKas,
MOJIEKYJISIpHasi), MOH, KaTHOH, aHUOH, 3JIEKTPOJIUT U HEIIEKTPOJIUT,
ANIEKTPOJIMTUYECKAs] JAUCCOLMALUS, pEaKIUd HOHHOrO oOOMeHa,
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAKLUUH, OKUCIUTENIb U
BOCCTAHOBMTENb, OKHUCJIEHHE U BOCCTAHOBJIEHUE, DIIEKTPOJIN3,
XMMHUYECKOE paBHOBECHE, OoOpaThMble M HeOOpaTUMBbIE peaKIHH,
CKOpPOCTb XMMHYECKOW peakuuu, karanuszarop, IIJIK, kopposus

METaJJIOB, CILIABEI

2.2

OCHOBOIIOJIATAlOIIME 3aKOHbl XWMHH: 3aKOH COXpPAHEHUS MAacCCHhlI,
nepuognueckui 3akoH .M. MenzaeneeBa, 3aKOH NOCTOSIHCTBA

COCTaBa, 3aKOH ABOraapo

23

TEOPUM  XUMHUHU:  aTOMHO-MOJIEKYJIIpHas  TEOpus,  TEOpus

SHGKTPOHHTHQCCKOﬁ JUCCOoaln

Brnanenune ocHOBaMM XMMHUYECKOU TPaMOTHOCTH, BKJIFOYAIOLLIECH

3.1

YMCHHUC TIIPAaBUJIBHO HUCIOJIB30BATb HMU3YUYCHHLIC BCIICCTBA U
MaTepuasbl (B TOM 4YHCIE MUHEpPAIbHBIC YIOOpPEHHs, METaUIbl H
CIUIaBbl, TMPOJYKTHI MEpepadOTKU MPUPOAHBIX  HCTOYHHKOB
YTIJIEBOJIOPOIOB (YTJIsi, MPUPOTHOTO raza, HeTH) B OBITY, CEITHCKOM
XO3$II\/'ICTBC, Ha TIPOU3BOJACTBC U TIOHMMAHHUC 3HAYCHHUA KUPOB,
OenKoB,  YITIEBOJOB JUIsI  OpraHu3Ma  4eJOBeKa; yMEHHE
MMPOrHO3UpOBaTh BJIUAHUC BCHICCTB WU XUMHUYCCKUX IMPOLCCCOB Ha

OpPraHM3M YeJIOBeKa U OKPYKAIOIIYI0 MPUPOJHYIO CPELy

3.2

YMEHUC MHTCIPUPOBATH XUMUUCCKHUE 3HAHUA CO 3HAHHUAMHU APYIrUux

yueOHBIX IPEAMETOB

33

HAJINYME OMbITa pabOoThI C pa3IMYHBIMU HCTOUHUKAMH MH(OpMaIK
[0 XUMUM (Hay4Has M HAy4HO-IIONYJIApHAs JIUTEpaTypa, ClOBapH,

CIIPaBOYHMKH, UHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTHBHO OLICHUBATh I/IH(l)OpMaL[I/IIO O BCIICCTBAX, HX

MpEeBpalleHUsIX W MNPAKTHYECKOM MPUMEHEHHMH U  YMEHHE

55



HCIIOJb30BaTh €€ As pemicHud y‘le6HO-H03HaBaT€J'IBHBIX 3aaa4

Bnagenne ocHOBaMM MOHSTHMHOIO amnmapaTa ¥ CHMBOJIMYECKOTO
A3bIKAa XMMUU JUI COCTABICHUS (POPMYJI HEOPraHUUECKUX BEILECTB,
YpaBHEHUH XUMHYECKMX PpPEAKIM; OCHOBAMH XUMHYECKOH

HomeHkatypsl (IUPAC u TpuBnanbHoi)

YMeHue 00BSCHATH CBS3b MOJIOKEHUs dieMeHTa B [leproandeckoit
CUCTEME C YHCJIOBBIMH XapaKTEPUCTUKAMU CTPOEHUS aTOMOB
XUMHYECKHUX DJEMEHTOB (COCTaB W 3apsia siApa, oOIIee Yucio
AJICKTPOHOB), pacHpeiesieHHeM DSJIEKTPOHOB IO YHEPTreTUYECKUM

YPOBHAM aTOMOB IECPBLIX TpéX Nepruoao0B, Kajiuid U KaJIblIUA

IIpencraBinenue O  NEPUOJUYECKOM  3aBUCHMOCTH  CBOWCTB
XMUMHUYECKHX 3JIEMEHTOB (pajinyc aToMa, JIEeKTPOOTPHULIATEIHOCTB),
IIPOCTBIX M CJIOXKHBIX BELIECTB OT IIOJIOKCHUS DIIEMEHTOB B
[lepuonuueckoil cucreme (B MalbIX MEpHOAAX M TIJIABHBIX

Honrpynnax) U DJICKTPOHHOI'O CTPOCHUA aTOMa

YMmeHue kinaccupuIpoBaTh:

7.1

XUMHNYCCKHUEC 3JICMCHTbBI

7.2

HCOPraHN4YCCKUC BCUICCTBA

7.3

XUMHUYCCKUEC pCaKInn

YMeHHe onpenesnsiTh:

8.1

BAJICHTHOCTDb M CTCIICHb OKUCJICHUA XUMUUYCCKUX DJICMCHTOB, 3apsal

HOHa

8.2

BUJ XMMHUECKOM CBSI3M U THUII KpI/ICTaJIJII/IquKOﬁ CTPYKTYpPbI B

COCINMHCHHUAX

8.3

XapakTep CpeIbl B BOAHBIX PACTBOPAX BEHIECTB (KUCIOT, OCHOBAHHH)

8.4

OKHCJIIMTCIIb 1 BOCCTAHOBUTCIIb

YMeHue xapakTepru3oBath (pU3NUECKUE U XUMUYECKUE CBOMCTBA:

9.1

MPOCTHIX BEMIECTB (KHCIOPOJ, O30H, BOAOPOJ, Tpadur, aimas,
KpeMHu#l, azor, ¢docdop, cepa, XJOp, HATPHUI, Kalul, MarHu,

KaJIBIIM, aTFOMUHUH, JKEJe30)

92

CJIOXKHBIX BCHICCTB, B TOM 4YHUCIIC HX BOJHBLIX pPaCTBOPOB (BOI[a,

AaMMHaK, XJIOpOBOAOPOLd, CCPOBOHAOPOLd, OKCHUAbI U THUAPOKCHUABI

metaiioB [-I1A rpynn, amomunus, meau (II), nunka, xenesa (Il u
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IIT), okcuapl yrnepoaa (I u IV), kpemuus (I1V), azora u pocdopa (111
u V), cepol (IV u VI), cepuucras, cepHas, a3oTucrasi, a3oTHas,

dbocdopHas, yrojibHass, KpeMHHEBAsK KHCJIOTa U MX COJIH)

MPOTHO3UPOBaTh UM  XapaKTepU30BaTh CBOIICTBa BEIIECTB B

3aBUCUMOCTH OT UX COCTaBa U CTPOCHU:, IPUMCHCHHUC BCIICCTB B

73 3aBUCUMOCTH OT WX CBOWCTB, BO3MOXHOCTb IPOTEKaHUS
XUMHYECKUX TMPEBPAIICHUN B PA3IMYHBIX YCIOBHSIX
10 YMeHHe COCTaBIATh MOJIEKYJISIPHBIE M HOHHBIE YPABHEHUS PEaKIUH,
B TOM YHUCIIE:
10.1 peaKkIuii HOHHOTO OOMeHa
10.2 OKHCIIUTEIIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUA
103 WUTIOCTPUPYIOUINX XUMHUYECKHE CBOMCTBAa HM3YyYEHHBIX KJIACCOB
. (TpyIIn) HEOPraHU4YECKUX BELIECTB
10.4 MOATBEPKIAIOIIUX FEHETUUECKYIO B3aUMOCBS3b MEKYy HUMU
11 YMeHue BIYUCIATh (IPOBOAUTE PACUETHI):
111 OTHOCUTEIIFHYIO MOJICKYJISIPHYI0O M MOJISIPHYIO MAacChl BEIIECTB,
' MacCOBYIO JIOJIF0 XUMHUYECKOT0 3JIEMEHTa B COSAMHEHUN
11.2 MacCOBYIO JIOJIIO BELIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 M0 ypaBHEHUSM XHMHUYECKUX PEAKIMH W HAaXOIUTh KOIUYECTBO
‘ BEIIECTBA, 00BbEM M MACCY PEareHTOB UM MPOYKTOB PEAKIIUN
12 Bnanenue (3HaHne OCHOB):
OCHOBHBIMH  METOJaMH HAy4YHOTO To3HaHUsA (HAOJIOACHHE,
1 HU3MEpPEHHE, IKCIIEPUMEHT, MOJIETMPOBAHUE) MIPU U3YUECHHUH BEILIECTB
' U XUMUYECKHUX SIBJICHHH; yMEHHE C(hHOpPMYIUpOBaTh MpoOiIemMy M
MPEAJIOKUTh MYTH €€ PEIICHUS
172 Oe3omacHOil pabOTHl ¢ XUMHUYECKUMH BEIIECTBAMH, XMMHUYECKOM
' MOCYI0¥ M JIa0OPaTOPHBIM 000PYAOBaHHEM
MpaBUIaMu 06e30macHOTO oOpareHus c BEIIIECTBAMH,
HCIOJIb3YEMBIMH B MTOBCEHEBHOM JKU3HU, NMPABUJIAMU TTOBEICHUS B
12.3 nensx cOepexeHus: 30POBbSl M OKPYXKAIOIIEH MPUPOTHON CPEIIbI;

IOHUMAaHHUEC BpCla (OHaCHOCTI/I) BO3JCHUCTBHUS Ha KUBbBIE OpraHu3Mbl

OHpC}IGJ’IéHHHX BCIICCTB, croco0oB YMCHBIICHUA n
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MPEIOTBPALEHHS UX BPEIHOTO BO3ACUCTBUA

13

Hammaue IMPAKTUYCCKUX HABBIKOB INIAHUPOBAHUSA U OCYHICCTBICHUA

CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB!

13.1

U3yuyeHHe M  ONUCaHue  (PU3MYECKHMX  CBOMCTB  BEIECTB;
O3HAKOMJIEHHE C (QU3NYECKUMH U XMMHUYECKMMHU SBICHUSIMU;
OMNBITHI, MJUTIOCTPUPYIOIIME IIPU3HAKU IIPOTEKAHUS XUMHUYECKHUX

peakuui

13.2

U3ydeHHe croco0OB pa3eieHus cMecen

13.3

IMOJIYUYCHHE KHUCIOpOoAa MW HU3YYCHHE €TI0 CBOfICTB; INOJIYy4YCHHE
BOOOpPOJa U U3YUCHHUEC CTO CBOfICTB; IMMOJIYYCHHC YTJICKUCIIOrO rasa u
HU3YUYCHUE €TI0 CBOﬁCTB; IMOJIy4CHHUEC aMMHaKa W HU3Y4YCHHE C€ro

CBOWCTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM J0iei

paCTBOpéHHOFO BC€IICCTBa

13.5

OpUMEHEHHE  HMHAMKATOpoB  (JlaKMyca,  METWIIOpaHXa |
benondranenna) Uit onpeAeIeHUs XapakTepa Cpeabl B pacTBOpax

KHUCJIOT U LIeJIoUel

13.6

WCCIIEIOBAHUE U ONHMCAHUE CBOMCTB HEOPraHWYECKHX BEILECTB
Pa3IUYHBIX KJIACCOB; M3YYEHUE B3aUMOJICHCTBUS KUCIIOT C METAJUIAMH,
OKCUJAMM  METaUIOB, PAacCTBOPUMBIMH U  HEPACTBOPUMBIMU
OCHOBaHUSIMH, COJISIMU; TMOJIYYEHHE HEPACTBOPUMBIX OCHOBAHUI;
BBITECHEHME OJHOIO MeTajula JpPYyrMM W3 pacTBOpa COJIM;
UCCIIeIOBaHNEe aM(OTEPHBIX CBOWCTB THUAPOKCUIOB ATIOMUHUS W

IOHMHKa

13.7

PCUHICHUC OKCIICPUMCHTAJIbHBIX 3a/1da4 110 TCMaM: «OCHOBHBIE KJIaCCHI
HCOPTraHNYCCKUX COGI[PIHGHHﬁ»; ((QJIGKTpOJII/ITH‘IeCKaSI
JUcconuanus, «Baxneimue HeMmeTamIbl U HX COCOAUHCHUAY,

«Baxuelnme MeTaIbl U UX COSTUHECHUI

13.8

XUMHYECKHE  OKCTIICPUMEHTBI,  WJUTFOCTPUPYIOIIUE  MPHU3HAKU
MPOTEKaHUS PEaKIMii HIOHHOTO 00MEHa; Ka4eCTBEHHBIC PEaKIH Ha
MPUCYTCTBYIOIINE B BOJHBIX PAaCTBOPAX HMOHBI: XJIOPHI-, OPOMUI-,
wonua-, cyiubdar-, Qocdar-, kapOoOHAT-, CHIMKAT-aHHOHBI,

THAPOKCUA-HOHBI, KATUOHBI aMMOHUs, MarHus, KaJlblIUd, aJIIOMUHUAA,

xenesa (2+) u xenesa (3+), menu (2+), HUHKA
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14

VYMmenue:

MPEJICTaBIATh pPEe3yJbTaThl HKCIEpUMEHTa B (¢GopMe BBIBOJIOB,

14.1 JI0Ka3aTeNbCTB, TPaQUKOB W TAOJMIl W BBIABIATH SMIIUPUYECKHE
3aKOHOMEPHOCTH
YCTaHABIIMBAaTh  CBS3M  MEXIYy  peajbHO  HaOII0JaeMbIMU
14.2 XUMHYECKHMH SIBJICHUSIMU M TPOLECCAMHU, MPOUCXOMSIIMMU B

MakKpo- U MUKPOMUPE, O0BACHATH IPUUNHBI MHOTOOOpa3Hsl BEIIECTB
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INEPEYEHD 2JIEMEHTOB COAEPKXAHMUS, IPOBEPSAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHHA

Kox

HpOBepﬂeMblﬁ 3JIEMEHT COACPKaHUSA

HepBOHa‘laﬂbHHe XUMHNYCCKHUC ITOHATHA

1.1

YucThle BellecTBa U CMECH. CnocoObl pa3sacICHUA cMmecen

1.2

AToMBI U MOJICKYIJIBI. XuMudeckue daeMeHTBl. CHUMBOIBI XHMUYECKHX

OJICMCHTOB. HpOCTBI@ " CJIOKHBIC BEUICCTBA.

1.3

Xumuyeckass ¢opmyna. BaleHTHOCTb aTOMOB XHMHUYECKUX 3JIEMEHTOB.

CreneHp OKUCIIEHUS

1.4

3aKOH IIOCTOSHCTBa COCTaBa BCIICCTB. OTtHocuTenbHAas aTOMHas Macca.
OtHocuTeNnbHAS MOJICKYJIsIpHad Macca. MaccoBast 1011 XHMHYSCKOT'0 dJIEMEHTA

B COCOAMHCHUU

L.5

KonnyectBo BemectBa. Monbs. MosnspHas macca. MouisipHblii 00bEM Ta30B.

BzanmocBs3b KOJIMYCCTBA, MAaCChl U YUCJIa CTPYKTYPHBIX CAUHHUI BEIICCTBA

1.6

du3nueckre U XUMHUUECKHE SBJICHHUA. XUMHUIecKas peakuus u e€ IIPpHU3HAKH.

3akoH COXPAaHCHUS MACCBI BCIICCTB. XHUMHUYECKHE YpaBHCHUA

[Tepuoanueckuii 3akoH U Ilepuoguyeckas cucrtemMa XMMHUYECKHUX DJIEMEHTOB

.. MenneneeBa. CTpoeHre aTOMOB

2.1

[lepuoanueckuii 3akoH. Ilepuomuyeckass cucreMa XHUMUYECKHX SJIEMEHTOB
.. Menneneesa. Ilepuoast u rpynnel. @U3HYECKU CMBICI MOPSAIKOBOIO

HOMEpa, HOMEPOB MepPHOJia U IPYIIIbI AJIEeMEHTa

2.2

Crpoenne atomoB. CocTtaB aroMHbIX snep. M3oTomnsl. DnekTponbl. CTpoeHne
AJIEKTPOHHBIX 000JI04eK aToMOB TMepBbIX 20 XUMHYECKHX 3JIEMEHTOB

[Tepuoanueckoii cucrtemsl [I.1. Menneneena

23

3aKOHOMEPHOCTU B U3MEHEHUHN CBOMCTB XUMUYECKHUX JIEMEHTOB MEPBBIX TPEX
NEepUOJIOB, Kajus, Kajblusd (paauyca aTOMOB, 3JIEKTPOOTPHUIATEIBHOCTH,
METAJIMYECKUX M HEMETAJJIMYEeCKHX CBOWCTB) M UX COEIUHEHHH B
COOTBETCTBUM C IIOJIOKEHUEM »3JeMEHTOB B Ilepumonnyeckoil cucreme u

CTPOCHUEM HUX aTOMOB

CrpoeHue BelecTa

3.1

Xumuyeckass cBs3b. KoBasieHTHass (HOJSpHAsE M HEMOJSIPHAsi) CBS3b.

BHCKTpOOTpI/IHaTeHBHOCTB XHUMHUYCCKUX DJICMCHTOB. HNonnas CBA3b.
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MeTtannnyeckas CBSI3b

3.2

Tumel KpUCTaNIMYECKUX PpeMETOK (aToMHas, HOHHAs, MeTaJuIndecKas),
3aBUCUMOCTb CBOMCTB BEILIECTBA OT THUIIA KPUCTAJUIMYECKON PEIIETKU U BHUIA

XUMHUYECKOU CBSI3U

Baxwuerine mnpeacTaBuTeNM HEOPraHMYEeCKUX BemecTB. Hemeramnel u ux

COCIMHCHMA. MeTamnsl 1 ux COCAUHCHUA

4.1

Knaccudukanus 1 HOMEHKJIATypa HEOPTaHUYECKUX COCTUHCHHIA: OKCHUIOB
(conmeobpasyromue: OCHOBHBIE, KHCJIOTHBIE, amdoTepHbIC) u
HecoJieoOpa3yomue; OCHOBaHUU (IIENOYM M HEPACTBOPUMBIE OCHOBAHMS);
KHUCTIOT (KHCIIOpOAcoAepkame H OeCKUCIOPOAHbIE, OJHOOCHOBHBIE H

MHOT'OOCHOBHBIE); COJIEH (CPETHUX U KUCIBIX)

4.2

®du3znyeckue M XHUMHUYECKHE CBOMCTBaA MPOCTBIX BCHICCTB-HCMCTAJIJIOB!

BOJIOPO/J1a, XJIOpa, KUCIOPOa, CEPHI, a30Ta, pochopa, yriaepoia, KpeMHHS

43

du3nyeckrue U XHUMHUYECKHUE CBOMCTBA IIPOCTBhIX BEIIECCTB-MCTAJIOB: JINTHA,
HaTpus, Kajiusd, Maroivusd U KaJibliusl, aJJFOMHUHUS, KCIIC3a. SHGKTpOXI/IMI/I‘IeCKI/Iﬁ

P HaIPSHKEHUH METalJIoB

4.4

du3nyeckue U XMMUYECKHE CBOMCTBA BOJOPOOHBIX COG,I[I/IHCHI/Iﬁ HEMCTAJJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOIOPO/IA, aMMHUAKA

4.5

dusnueckre U XMMUYECKHE CBOMCTBA OKCUIOB HemeTayios: cepsl (IV, VI),
azota(ll, IV, V), dochopa(lll, V), yrnepona(Il, IV), kpemuaus(I1V). [Tonyuenue

OKCHJOB HEMECTAJLJIOB

4.6

Xumunyeckue cBorcTBa OKCHIOB: MeTaiwioB [A-IIIA rpymm, nunka, meau(ll) u

xene3a(ll, III). ITomy4yeHrne OKCUAOB METAIITIOB

4.7

XUMHYECKHE CBOICTBA OCHOBAaHUI M aM(OTEPHBIX THIPOKCHIOB (Ha pUMepe
TUAPOKCUIIOB QJIIOMUHHUA, JKelle3a, UuHKa). [lomyyeHue oOcHOBaHMI U

amM(OTEepHBIX TUIAPOKCUIIOB

4.8

OO011re XMMUYeCKHue CBOMCTBA KUCIIOT: XJIOPOBOJOPOIHOM, CEPOBOAOPOTHOM,
CEpHHUCTOM, CepHOM, a30THOU, PochopHOl, KpeMHUEBOH, yroasHOi. OcoObIe
XUMHYECKHE CBONCTBAa KOHIICHTPUPOBAHHOM CEpHOM M a30THOM KHCIIOT.

ITomyuyenue kucnor

4.9

OO01ue xuMHU4YecKue cBoicTBa cpeHux coneil. [lomyuenue coneit

4.10

[Tonyuyenue, coOupaHue, pacro3HaBaHHE BOJIOPOJ]A, KHCIOPOAa, aMMHAKa,

YIJICKHUCIIOTO I'a3a B J'Ia60paTOpI/II/I
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4.11

[Tonyuenne aMMuaka, CEpHOW U a30THOM KHUCJIOT B MpOMbIIIeHHOCTH. O01ne

CIIOCOOBI TOTYYEHHUSI METAJJIOB

4.12

I'eneTnyeckas CBSI3b MCKAY KiIaCCaMH HCOPTAaHUYCCKUX COGI[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIIUU

5.1

Knaccugukarnus XuMHUYecKIX peakiii o pa3IMyHbIM IPU3HAKAM: 110 YUCITY U
COCTaBy Y4YaCTBYIOLIMX B pEaKLMM BELIECTB, MO TEIUIOBOMY 3(dexTy, 1o

W3MEHCHHIO CTEIICHEH OKHMCICHUS XUMUUECKUX JIEMECHTOB

5.2

TernnoBoit 3pPeKT XMMHUYECKOH pEeaKIud, TEPMOXUMHUYECKUE YpPaBHEHHS.

DK30- U HJI0TepMUYECKe peakunu. TepMoXuMuiecke ypaBHeHHUs

53

OKHUCIUTENTEHOBOCCTAHOBUTENbHBIE Peaknu. OKUCIUTENIN U BOCCTAHOBUTEIIH.
[Tpomiecchl  OKUCIIEHMSI W BOCCTAaHOBJICHMS.  OJEKTPOHHBIA  OamaHc

OKHCJIMTEILHOBOCCTAHOBUTEIILHOM pC€aKiuu

54

TeOpI/IH SHCKTpOHHTH‘IeCKOﬁ Jucconnanuu. KaTI/IOHBI, AHHWOHBI. :‘)J'ICKTPOJ'II/ITBI

N HEOJICKTPOJIUTHI. CunbHbBIC U c1a0ble SJICKTPOJINUTHI. Crernenb JUCCoranmn

5.5

Peakiun noHHOTO OOMEHa. Y CJIOBUS MPOTEKAHUS peakUuii HOHHOTO OOMeHa,

IIOJIHBIC U COKpaH_[éHHBIC HOHHBIC YPAaBHCHH peaKI_II/Iﬁ

XUMHS U OKpyKarolas cpena

6.1

BemecrBa u Marepuansl B IOBCEAHEBHOM JXU3HM YeloBeKa. besomacHoe
HCIIOJIb30BaHUE BEILECTB M XMUMHMUYECKHUX peakuui B jgaboparopuu U OBITY.

HepBa;I ImoMouib IIpu XUMHUUYCCKUX OXKOT'aX U OTPABJICHUAX

6.2

XUMHYECKOE 3arpsi3HEHUE OKpY’Karomieil cpeabl (KHCIOTHBIE O,
3arpsi3HEHUE TOYBBI, BO3JyXa M BOJOEMOB), CIIOCOOBI €r0 MPeaOoTBpaICHUS
[IpenenpHas gomyctumast koHueHtpanus BemectB ([IJK). Pons xumum B
pEIICHUH JKOJIOTUYCCKUX MpoOsieM. YCHIeHHe MapHUKOBOrO 3ddekra,

pa3spymieHue 030HOBOT'O CJI0A

6.3

[Tpumenenue cepsl, azoTa, dpochopa, yriepoaa, KpEMHUST U UX COSAUHEHHUHA B
OBITY, MEIWIIMHE, TPOMBIIUICHHOCTH U CEJIbCKOM Xo3siicTBe. [IpumeHeHme
METAJJIOB U CIUIABOB (CTallb, YyTyH, MIOPAIIOMHHMI, OpOH3a) B OBITY H
MIPOMBINIJICHHOCTH WX coequHeHMH. [[oHATHE 0 KOPPO3UHU METAILIOB, OCHOBHBIC

CII0COOBI 3allUTBI UX OT KOPPO3HUU

6.4

[IpupoaHble HMCTOYHUKU YTIEBOJOPOJIOB (yrojib, NPUPOIHBIA Ta3, HEPTH),

MPOIYKTHI UX TIepepaboTKu (OCH3UH), KX POJIb B OBITY W POMBIIIJICHHOCTH

6.5

HepBOHa‘-IaJ'H)HI)Ie MTOHATHS 00 OPraHM4CCKHUX BCHICCTBAX KAaK O COCAWMHCHUAX
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yriepoaa (MeTaH, 3TaH, THJICH, alleTUIIEH, TaHOJ, INIULEPHUH, YKCYyCHAas! KUCIIOTa).
[ToHsiTHEe 0 OMOTOTMYECKH BaXKHBIX BEIIECTBAX: XKUPaX, OeTKaX, yriieBoJaxX — U UX

POJIHA B JKU3HU YCIIOBCKA

7 Pacuérsr:
7.1 o ¢popMysaM XUMHYECKUX COSTUHEHUIN
7.2 Macchl (MacCOBOM) JJOJIM PACTBOPEHHOTO BEIIIECTBA B PACTBOPE
7.3 110 XMMHUYECKUM YPaBHEHUSIM
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

» Xumus: 8- kiacc: 6a30BbIi ypOBEHb: YUCOHUK; 5-€ U3AaHue, nepepaboTaHHOe
lNa6puensn O.C., OctpoymoB N.I'., CnaakoB C.A. AKIIMOHEpPHOE OOIIECTBO
«3parenscTBO «IIpocBenieHue»

» Xumus: 9-i kinacc: 6a30BbIl YPOBEHb: YUEOHUK; 5-€¢ U3aHue, TepepadoTaHHOe
lNabpuensn O.C., OctpoymoB N.I'., CnaakoB C.A. AKIIMOHEPHOE OOIIECTBO
«M3natenbctBo «IIpocBemienne»

METOANYECKHUE MATEPUAJIBI JIS1 YUUTEJA

8 KIIACC

1. B nomomps mkonsHOMY yuutento. M. FO. I'opkosenko «Iloypounsie
pa3pabotku o xumuu k yaeonukam: O. C. ['abpuensna; H. Y. Connna, M. I1.
Canuna; I'. E. Pyasutuca, @©. I'. ®enpamanar» 9 knacc. «Bakoy», Mocksa 2005 r.

2. B nomours aburypuenty. O. C. I'abpuensn, 1. I'. OctpoymoB «XuMusi».
[Tocobue a1t MKOJIBPHUKOB CTapIINX KJIacCOB M noctynaromux B BY3e1. [poda,
Mockaa 2005 r.

3. B nomomp abutypuenty. P. A. Jlugun, B. A. Momnouxo, JI. JI. Auapeena
«Xumus». {1 MKOJIBHUKOB CTApPIIMX KJIACCOB M MOcTymnaronux B BY 35l
Teopetuueckue ocHOBbl. Bornpockl. 3agauu. Tectsl. [lon pegakuueit mpodeccopa
P. A. Jlununa 3 — e uznanue, ucnpasieHHoe. J[poda, Mocksa 2004 r.

4. T'abpuensu O.C. IIporpamma kypca xumuu ajis 8-11 kinaccon
o011e00pa3oBaTeNbHbIX yupexaeHuit. — M.: JIpoda;

5. T'abpuensna O.C. Xumus: 8 kiace : ydeOHUK 1J1s1 00111e00pa3oBaTeIbHbIX
yupexaenuil. — M.: JIpoda.

6. M'abpuensa O.C. Uzyyaem xumuro B 8 KiI.: nuaaktudeckue marepuaisi / O.C.
I"abpuensu, T.B. CmupnoBa. — M.: bruk mroc

7. T'abpuensa O.C., Buckoboinukosa H.I1., AmykoBa A.B. HactonbHast kHura
yunutens. Xumus. 8 kii.: Metoauueckoe nocodue. — M.: Jlpoda;

8. I'abpuensn O.C., Pynos H.H., TonkynoB B.M. Xumuueckuit 3KkCriepuMeHT B
mkose. 8 kimacc. — M.: Ilpoda

9. MunucrepcTBo o6pazoBanus Poccuiickoit @enepanmu. [Iporpammer ass
o0mreoOpaszoBarenbHbIX yupexaeHuil. Xumus 8 — 11 kmaccel. -3-e uznanue,
crepeotunHoe - Mocksa; Jpoda, 2002 . (ctp. 26 — 37).

10. Pabouas nmporpamma. Xumus. k YMK O. C. I'abpuensana JlabupuHT. py.
NsparenscTBo "Bako" 2016 r.

11. ®enepanbHOTO KOMIOHEHTA TOCYJAPCTBEHHOTO CTaHapTa 00IIero

64



oOpazoBanus o xumuu (HYacts 1. OcHoBHOE 0011Iee 00pa3zoBaHue) Jisi OCHOBHOM
0011e00pa30BaTeNbHOM MIKOJIBI B COOTBETCTBHUH C CYIIECTBYIOIIECH KOHIETITUEH
XUMUYECKOTO 00pa30BaHMs.

12. Xumusi: 8 kacc: KOHTPOJIbHbBIEC U MPOBEPOUHBIE pab0ThI K yueOHuky O.C.
[Mabpuensna «Xumus. 8 xknace» / O.C. I'abpuensn, [1.H. bepeskun, A.A.
VYmakoa u ap. — M. : Jlpoda;

13. Xumus 8 knacc. Xumus 8 kiacc: yueonuk / O. C. I'abpuensH. — 8-e uzg.
npepad. — M. : Jlpoda, — 2019 r. 287 c. [1] c. : uin. - (Poccuiickuii yueOHUK).

ISBN 978-5-358-21272-5

14. Xumus B Tabaunax 8 — 11 kinaccel. CripaBouHoe 1tocodme. ABTOp —
cocraButenb A. E. HaconoBa 10 — e uznanue, crepeorunnoe. Ipoda, Mocksa
2007 r.

9 KUIACC

1. B nomomp mkoasHOMY yuntento. M. FO. I'opkoBenko «IloypouHnbie
pa3pabotku no xumuu kK yueonukam: O. C. I'abpuensna; H. . Conuna, M. I1.
Canuna; I'. E. Pyasutuca, ®@. I'. ®enpamanar» 9 kiacc. «Bako», Mocksa 2005 r.

2. B nomomts aburypuenty. O. C. 'abpuensn, U. I'. OctpoymoB « XumMus».
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