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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBE (henepanbHON paboueii MporpaMMbl BOCIIUTAHUS
U ¢ Yy4y€TOM KOHIENIMH TpernojaBaHus ydyeOHOro mnpeameTa «XuUMHUS» B
oOpazoBaTeabHbIX opraHusamnusax Poccutickoit deneparuu.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
MpEeAyCMaTPUBAET PACIpPENECICHUE €ro IO KiaccaM M CTPYKTYpUPOBAHHE IO
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTUKM Yy4€OHOTO  Mpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yapTaraM 00y4YeHUs] XUMUU Ha YPOBHE 1I€JIEH n3yueHus peaMeTa i OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
oOyyJaromierocs, ero MpeACTaBICHUM O MaTEPUATBLHOM EIUHCTBE MHUPA, BAXKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUIIEBOU U SKOJIOTHYECKON 0€30MacHOCTH, MPOOIEM 3IpaBOOXPaHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSTEIbHOM y4eOHOM  JesATEeNbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LEJTOCTHOTO B3IJIsiIa HA €JUHCTBO MPUPOABI U YEIIOBEKA, SABJISIETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH 00YYaOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
HAy4YHbIM 3HAHUSM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJOTMYECKOE
oOpa3oBaHHe 00YJaIONTUXCS.

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUI
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHHsl MPOTpaMMbl N0 XUMHUH CHOPMHUpPOBAHA HA OCHOBE
CUCTEMHOTr0O noaxoaa K €€ m3ydeHuro. Conep:kaHue CKIaIbIBa€TCs U3 CHCTEMBI
IOHATUH O XUMUYECKOM IEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUI O XUMHUYECKON
peakuun. OO€ 53THU CHUCTEMBI CTPYKTYpPHO OpPraHHU30BaHbl 1O MPUHIHUILY
MOCJIEIOBATEIBHOTO Pa3BUTHUS 3HAHUI HA OCHOBE TEOPETHUECKHUX IMPEICTaBICHUI
Pa3HOrO YpOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnoamyeckoro 3akona /. 1. MenzaeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YUYEHHUA O CTPOEHUHU aTOMa U XUMUYECKOM CBA3H;

— TpelacTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

Teopernueckne 3HaHUS PpPacCMATPUBAKOTCS HA OCHOBE HMIIMPUYECKH
MOJyYEHHBIX U OCMBICIEHHBIX ()aKTOB, Pa3BUBAIOTCS MIOCIEAOBATEIBHO OT OJIHOTO
YPOBHS K IPYTrOMY, BBITIOJIHSS (PYHKIIMU OOBSICHEHUS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHUS U BO3MOXKHOCTEN MPAKTUYECKOTO MPUMEHEHHS U MTOIyYeHUS U3y4aeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEACTABIICHNS] O XMMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CUCTEeMHOM MPUPO/Ibl, IEHHOCTHOTO OTHOIIECHUS K HAYYHOMY 3HAHUIO U METOAaM
NO3HaHUA B Hayke. M3yueHue XuMUU MPOUCXOJUT C MPHUBJICUYCHHEM 3HAHUWU W3
paHee M3YyYEHHBIX Y4eOHBIX mpeameToB: «Okpyxaromuii mupy», «buomorus. 5—7
KJIaCCh» U «Pu3uka. 7 Kiacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEeIIbHOCTH Y€JIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpPhI. 3a/1aua
y4eOHOTro MpeaMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMbl XUMUYECKUX 3HAHUNA —
BOKHEUITUX (PAKTOB, MOHITHI, 3aKOHOB ¥ TEOPETUUECKUX MOJIO0KEHUM, JOCTYITHBIX
000011IeHNII MHUPOBO33PEHUECKOT0 XapaKTepa, si3blka HayKH, B MPUOOILIEHUU K



HAyYHBIM METOJaM TO3HAHUS MPU MU3YYCHHUH BEIICCTB M XMMHYCCKUX PEaKIIHi, B
dbopMHUpPOBAHNUY U PA3BUTUU MMO3HABATEIHHBIX YMEHUN U MX IPUMEHEHUH B y4€OHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM AESITENbHOCTH, OCBOCHUHU MPAaBHII
0e30macHOro 00pallleHus ¢ BEIIECTBAMH B IIOBCEIHEBHOM YKU3HH.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa3OBaHMs Ba)KHOE
3Ha4YCHHE MPUOOPENTU TaKUE 1IETH, KaK:

— (opmMupoBaHHE WHTCIUICKTYaIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30oBaHUI0, COTPYAHUYECTBY, CAMOCTOATEIbHOMY MPUHATHIO PELICHUH,
CIIOCOOHOM aIalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUSI Ha  CHCTEMaTHYECKOE MPUOOIIECHHE
o0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAayYHBIM
METOJaM TO3HaHUA, (POPMHUPYIOIIMM MOTHUBAIIMI0O U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne yciaoBuil, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00YUYatOITUMUCS
OTbITa Pa3HOOOpPA3HON NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJTFOUECBBIX KOMITCTCHIINN), UMEIONMINX YHHBEPCAIBHOE 3HAYCHUE IS
Pa3TUYHBIX BUOB JICITCIHHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATIBHOW U  €CTECTBEHHO-HAYYHOM
IrPaMOTHOCTH, B TOM 4YHCJIE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKPYXKAIOIIEr0 MHpA, WCIOJB3YysS 3HAHUS W OMbBIT, MOJYyYCHHBIC MPH H3YUYCHHUH
XUMUH, IPUMEHSITh UX TIPU PEIICHUH TTPOOJIEM B IIOBCETHEBHON KU3HU U TPYAOBON
NeSTeIbHOCTH;

— ¢opMmupoBaHHEe y OOydYalOIIMXCA TYMAaHUCTHYECKUX OTHOIICHUIA,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHWM MJi BBIPAOOTKH IKOJIOTHYECKHU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIbHOCTH B LEJIAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAaMOBOCIIUTAHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOGUIIS M HAMPaBICHHOCTH JIaTbHEHIIIETO
oOy4eHus.

OO111ee 9nciio YacoB, OTBEIEHHBIX I H3YYCHHSI XUMHUHU HA YPOBHE OCHOBHOTO
oOmero oOpasoBanus, cocraBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posb XMMHUUM B )KU3HHU YE€IOBEKa. XMMUS B CUCTEME HAYK.
Tena u BemjectBa. du3nMueckue CBOWMCTBA BEMIECTB. ArperaTHOE COCTOSHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnyeckasi popmyia. BaleHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cocTaBa BemlecTB. OTHOCHUTENbHAsE aTOMHasi macca. OTHOCUTEIbHAS
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XUMHUYECKOT0 3JIEMEHTA B COEIUHECHUH.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMOCBSI3b KOJIMUECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUUYECKUX COCTUHEHUH.

Du3NYECKUE U XUMHUUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHHsSI MacChl BEIIECTB. XHUMHUUYecCKHe ypaBHeHus. Kiaccuduxaius
XUMUYECKUX PEaKIUi (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu paboThl B JIaOOpaTOpUH U
npuémMamu oOpalleHus: ¢ J1abopaTOpHBIM 00OpPYJIOBAHHEM, U3YUCHHE U OMHUCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOIIOJCHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCALMSI BOJABI) U XUMHUYECKUX (TOPEHHE CBEUH, MPOKAIUBAHUE
MEJTHOM MPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTON) SIBJICHUM, HAOMIOACHUE U
OMMCAaHWE MPU3HAKOB IMPOTEKAHUS XMMHUYECKUX peakiuil (pa3inoKeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3aumo/ieiicTBre xene3a ¢ pactBopoM conu meau (1),
U3Y4YeHUE CIOCOOOB Pa3JeNIeHHs] CMECEH: C MOMOILIBIO MAarHuTa, (PUIbTpOBaHUE,
BbITIApUBAHUE, AUCTHWLIAIMUA, XpoMaTorpadusi, MPoBEACHNUE OUYUCTKH MOBAPEHHOMN
COJIM, HaONIOJCHWE W  ONHUCAaHWE  PEe3yJbTaTOB  MPOBEICHMS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(mapocTepIKHEBBIX).

BaxxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3ineMeHT U mpocToe
BeecTBo. Haxoxaenuwe kuciaopoga B mpupoje, (u3nueckue M XUMHYECKUe
cBoiictBa (peakuuu ropeHusi). Okcuabl. [Ipumenenue xuciopoaa. CnocoObl
NOJIy4eHHUs] KUclopoda B JabopaTopud W TPOMBIIUIEHHOCTU. Kpyrosopor
KHcIopoaa B mpupoae. O30H — ajuioTporHas MoAuGUKaIs KUCIOpOoaa.



TennoBoit 3¢ (heKT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHHS,
9K30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib M METaH. 3arps3HCHUE
BO3]IyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — sneMeHT u mpoctoe BemecTBo. HaxoxaeHue Bogopoaa B NpUpoze,
bu3nYecKue 1 XuMUYECKHEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyyeHus. Kucnors
Y COJIH.

Monsipabiii 00bEM razoB. Pac4éTsl M0 XUMUYECKUM YPAaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10JI BEIIECTBA B PaCTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B mpuposie U B XKU3HU 4enoBeka. KpyroBopot BOAbI B IpUpPOJE.
3arpsi3HeHre NpUpoOaHbIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHbIe) W
HecosneoOpazyronue. Homenknatypa oxcujoB. ®Dusnueckue U XUMHUYECKHUE
CBOMCTBA OKCUJIOB. [lomyuenune okcuaos.

OcHoBanus. Krnaccupukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHOoBaHusA. HomeHkiarypa ocHoBaHuii. PU3WUYECKHE U XUMHYECKUE CBOWCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucnor. dusnyeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psan axktuBHoctm wmetamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Conu. HomeHnknarypa coseil. @U3NYECKe U XMMHYECKHUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eHeTnyeckas CBSI3b MEKY KJIaCCAMU HEOPTraHUYECKUX COCIMHEHMUIA.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJIyUYEHHUE,
coOupaHue, pacrmo3HaBaHWE W M3YUYCHHE CBOMCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
npeKpaileHus ropenus (mosxkapa), 03HaKOMJICHHE C 00pa31iaMK OKCHJIOB U OTTHCaHUE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHE, pACIO3HABAHHE M U3YYCHUE CBOWMCTB
BOJIOpo/ia (TOpeHue), B3auMoieicTBre Bogopoia ¢ okcuaom meau (1) (BozmoxHO
WCITIOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOICHIE 00Pa3IOB BEIIECTB KOJINYECTBOM
1 ™Monb, wucciaegoBaHWE OCOOCHHOCTEM pacTBOPEHMS BEIIECTB C Pa3IUYHOMN
PacTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C ONMPEIAEIEHHOW MACCOBOM IOJIEU
PacTBOPEHHOIO BEIIECTBA, B3aUMOJACIHCTBHE BOJIbI C MeETaUlaMH (HAaTpUeM U
KaJIblluEM) (BO3MOXKHO MCIOJIb30BAHUE BHUJIECOMATEPUAIIOB), HCCIEAOBAHUE
00pa3Ii0B HEOPTAaHUYECKUX BEIIECTB PA3IMIHBIX KJIACCOB, HAOIOEHNE N3MECHECHHUSI
OKpACK{ MHJIMKATOPOB B PACTBOPAX KUCIOT U IIEJI0YEH, N3yUEHUE B3aUMOICHCTBUS



okcuaa meau (Il) ¢ pacTtBopom cepHON KUCHOTHI, KUCIOT C METaJUIAMH, PEaKLUi
HEUTpAIU3AlMHU, MOJYYEHHE HEPACTBOPUMBIX OCHOBAHUMW, BBITECHEHHUE OIHOTO
MeTaJula APYTUM U3 PaCTBOPA COJIU, PEUICHUE KCIIEPUMEHTAIBHBIX 337a4 [0 TEME
«BaxHeiine K1acchl HEOPraHUYECKUX COCTUHEHUIN.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
aiemMenToB JI. WU. MenpgeneeBa. Ctpoenne aroMoB. XMMHMYECKasi CBSf3b.
OKHCIUTEIBHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKUX dJeMeHTOB. [loHsiTHe 0
rpynmnax CXOJHBIX DJJIEMEHTOB (IEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOphIe 00pa3ytoT aM(pOTEPHBIE OKCUIBI
U TUAPOKCUJIBI.

[Tepronnueckuit 3akoH. [lepuoanueckas cucTeMa XUMUYECKUX 3JIEMEHTOB /1.
N. Menneneea. KopoTkonepuonas u jiuuHHonepuoanas popmsl [lepuonnyueckoi
cucreMbl xumuueckux asneMeHToB JI. WM. Menneneesa. Ilepuonsl u TpyImmbl.
DU3NYECKUN CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIBI JIIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oTomnel. DnekTtponsl. CTpoeHue
ANEKTPOHHBIX  000JIOUEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
AJIEMEHTA I10 ero nosoxeHuro B [lepuoanyeckoit cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH HW3MEHEHUS paJuyca aTOMOB XHWMHYECKUX DIIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKMCTB IO IPyNHIlaM U NEPUOIAM.

3nauenue [lepuoauueckoro 3akoHa u [leproanyeckoil CUCTEMbBI XUMUYECKUX
JJIEMEHTOB Ul pa3BuUTUs Hayku W mnpaktuku. [[. M. MenneneeB — yuy€Hbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisspHAss W HEMOJISIPHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenp  okuciieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Tpornecchl OKUCIIEHUSI U BOCCTAHOBIIEHUS. OKUCIUTENIA U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3yueHHe OOpaslloB BEHIECTB METAUVIOB M HEMETAIOB, B3aUMOJCHCTBUE
TUAPOKCHAA LHMHKA C pPAacTBOPAaMHU KHCJIOT W IIEJIIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX  PEaKLUN
(ropeHue, peakinu pa3aoKeHUs, COCAUHEHUS).

Mexcnpeomemmnoie ceasu

Peanuzanus MeXnpeaIMETHBIX CBA3€d MPU HM3YYEHHM XUMHUH B 8 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMHUX €CTECTBEHHO-HAYYHBIX
MOHATUM, TAK Y MOHATHUM, SIBISIOMIMXCS CUCTEMHBIMH JJISI OTAEJIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OO1ue ecTeCTBEHHO-HAYYHBIE TOHATUS: HAYYHBINH (DAKT, TMIIOTE3a, TEOpHS,
3aKOH, aHalu3, CHUHTE3, Kilaccu(ukaius, TMNepUOJUYHOCTb, HaOIIOJCHNUE,
HKCIIEPUMEHT, MOJIETMPOBAHUE, U3MEPEHUE, MOJIENb, SBICHHE.

@du3nka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIH]I, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJCKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O0BEM,
arperaTHoe COCTOSHHUE BEIECTBA, Tra3, (U3MUEeCKHe BEIHYMHBI, €IMHULIBI
U3MEPEHHUs, KOCMOC, TUIaHETHI, 3B€3/1b1, CONHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE MOPO/IbI, TOJIE3HbIE
MCKOMNAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[Tepuoguuecknii 3akoH. [lepuoanueckast cuctreMa XUMUYECKHUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUSI, KAJIBIUS U UX COCAMHEHUN
B COOTBETCTBUM C TIOJIO)KEHHEM »3JeMeHTOB B Ilepuoanueckoil cucreme u
CTPOEHUEM UX aTOMOB.

CrpoeHure BellecTBa: BHUJIBI XMUMUYECKOW CBSI3U. THIBI KPUCTATITMYECKHX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIMA KPUCTAUIMUECKOW PEIIETKH U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHMYECKUX BEUIECTB. XMMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJIAaccaM HEOPraHUYEeCKUX
COEJIMHEHHI, TEHETUYECKAs CBA3b HEOPTraHUYECKUX BELIECTB.

Knaccudukaiuysa XuMA4ecKUX peakiuii Mo pa3auyHbIM MMPU3HAKaM (110 YUCTy
¥ COCTaBy YYAaCTBYIOLIMX B pEAKIMHM BEHIECTB, MO TEIIOBOMY 3(deKkrty, 1o
VU3MEHEHUIO CTENEHEeH OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 00paTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U DHIAOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUIECKUE
YpaBHEHMUS.

[ToHsiTue 0 ckopocTH xumuyeckoil peakuuu. llonsTre 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsTHEe 0 TOMOT€HHBIX M TeTepPOTCHHBIX
peakuusx. [lonsarre o karanuse. [loHsTHE 0 XMMHUUYECKOM paBHOBECUU. DAKTOPHI,
BIIMAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

PaBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE ~ PEAKLMM,  DJIEKTPOHHBIN  OanaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEJIBHON ~ PEaKIMH. CocraBiieHue  ypaBHEHUU

OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIUi C  HCIOJIB30BAaHHEM  METOJIa
AIEKTPOHHOTO OajaHca.



Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KarnoHnbl, aHHMOHBI. MeXaHHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHbIMU BUIAMU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakiiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEaKIUi HIOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHS peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTUIECKON TUCCOIUALIUY.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmasa), CIOKHBIX BELIECTB
(Xopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICHCTBUS  pa3iMYHBIX  (PAKTOPOB, HCCIEAOBAHHUE DIEKTPOIPOBOJIHOCTU
pPacTBOPOB BELIECTB, ITPOIECCa JUCCOLMALIMHN KHCIIOT, IIEJI0YEN U cosel (BO3MOXKHO
UCIIOJIb30BaHUE BUAECO MAaTEPUAJIOB), MPOBEJIEHUE OIBITOB, WIUTIOCTPUPYIOIIMX
NPU3HAKK TMPOTEKAHHMsS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJbI), OMNbBITOB, WUIIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIMil (FOpEeHUe, pEeaKkuu pas3lIoKeHUs,
COCUHEHMsI), paclO3HABAHME HEOPraHMYECKHX BEUIECTB C  IOMOIIbBIO
KAauECTBEHHBIX PEaKIMil Ha MOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

Hemertanibl u MX coeiMHEeHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapaKTepHble CTENeHU OKucieHus. CTpoeHne U (U3NYECKUEe CBOWCTBA MPOCTHIX
BEILIECTB — TAJIOTEHOB. XMMHUUYECKHE CBOMCTBA Ha MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HeMeTaJlaMu, uiesnodamu). Xusoposojopox. CoussiHas KHUCIOTa,
XMMHUYECKME CBOMCTBA, IOJIy4YeHUE, TMpuMeHeHue. [leiicTBue xyopa u
XJIOPOBOJIOPO/Ia Ha OPTaHU3M 4YesioBeKa. BaskHelume XJ10puabl U UX HAX0XKICHUE B
IPUPOJE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIE CTerneHU okucieHus. CTpoeHue M (pU3MyecKue CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoilcTBa cepbl. CepoBOIOPO, CTPOCHUE, (PUBHUECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYECKue U XUMUYECKUE CBOMCTBA (001IME KaK MPEACTaBUTENS
KJlacca KUCIOT U crneurduyeckue). XUMHUUECKUE PEaKIMH, JISKAIIUe B OCHOBE
MPOMBIIIUIEHHOTO CHOco0a MOMy4YeHUsi CepHOM KucaoThl. [IpumeHenue cepHoit
kuciaoTbl. CONMM CepHOM KHUCIOTHI, KadeCTBEHHAs peakuus Ha CyJb(paT-HOH.
Haxoxnenue cepbpl M €€ COCNUMHEHUUW B TpUpPOJie. XUMHYECKOE 3arpsi3HCHUE
OKpYXalolEel Cpenbl COECOUHEHUSIMHU cepbl (KHUCIOTHBIE JOXKAM, 3arps3HEHHE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MPpeI0TBPAIEHHUS.



OOmas xapaktepuctuka 37meMeHTOB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIEHHs. A30T, paclpOCTPAHEHHE B MPUPO/E,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOMyuyeHrue U npuMeHenue. Coiu aMMOHUS,
ux (pU3NUECKUEe U XUMUYECKHE CBOWMCTBA, MpUMEeHEeHHEe. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THasi KHCIOTa, €€ MOoidydyeHHe, (QU3NUECKUe U XUMUYECKUE
cBOiicTBa (00OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CrHenu(puIecKue).
Hcnonb3oBaHre HUTPATOB U COJIEH aMMOHHMSI B KAYECTBE MUHEPATILHBIX YI0OpEHUH.
XUMHUECKOE 3arps3HEHUE OKPYIKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOK]IA, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPONHBIC
monupukammu pocdopa, Guzndyeckue u xumuueckue cporctra. Okcun docdopa
(V) u dochopnas xuciora, pusmueckue M XUMHUYECKHEC CBOWCTBA, MOJIYYCHUE.
Hcnonp3oBanue ¢pocdaroB B KaUECTBE MUHEPAIbHBIX YA00pEHUH.

O6mast xapaktepuctuka snemMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTE€PHbIE CTENIEHN OKUCIEHUS. Y TIIEpO/, ATTIOTPOIHbIE MOIU(DUKALUY,
pacnpocTpaHeHUE B IPHUPOAE, PUINUECKUE U XUMUYECKHUE CBOMCTBA. AJCOPOLIHS.
Kpyrosopor yrimepona B mnpupoxae. Okcuabl yriepojna, UX (U3HYECKUE U
XMMHUYECKHUE CBOICTBa, JEHCTBHE HA JKUBbIE OpPraHU3Mbl, I[OJIyY€HUE U
IpUMEHEHHE. DKOJIOTHYecKue NmpoOiieMsbl, CBsi3aHHbIE ¢ okcuaoMm yriepoaa (1V),
TUIIOTE3a TJI00AJTBHOTO MOTEIUICHUSI KJIMMaTa, MapHUKOBBIM »(ddekt. YronpHas
KHCIIOTa U €€ COJM, UX (PU3NYEeCKHUe U XMMHUYECKHE CBOMCTBA, MOJYyYECHHUE U
npuMmeHenne. KauecTBeHHas peakuuss Ha kapOoHaT-uOHBL. lcmonb3oBaHue
KapOOHATOB B OBITY, METULIMHE, TPOMBIIIJIEHHOCTH U CEIbCKOM XO341CTBE.

[TepBoHayabHbIe TOHATHS 00 OPraHUYECKUX BEUIECTBAX KaK O COCIMHEHUSX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKK YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOJIYKTHl WX TmepepaboTku (OC€H3MH), UX POJb B OBITY U TPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTMYECKN Ba)KHBIX BEILIECTBAX: XKHUpax, OesKax, yriieBogax — U ux
poJiMi B JKM3HM UeJoBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPraHUYECKUX COCAMHEHUH.

KpeMHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, NOJYYCHHE H
npuMmeHenue. CoequHeHus KpeMHus B npupoze. O61mue npeacraBieHus 00 okcuae
kpemuus (1V) u kpemuueBoit kuciore. CUIUKATHI, UX UCIOJIL30BaHUE B OBITY, B
IPOMBINIICHHOCTH. BakHelme cTpouTenbHbIe MaTepualbl: KEpaMHKa, CTEKIIO,
IEeMEeHT, OeToH, ene300eToH. I[Ipobiembl 6€30MacHOTO  MCIOJIb30BAHUS
CTPOUTENBHBIX MAaTEPUAJIOB B TOBCEIHEBHOM KU3HH.

Xumuueckuii IKCnepumenm:

U3y4eHUE 00pa3IOB HEOPTAaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI,
IPOBEJICHNE KaueCTBEHHBIX PEaKIMid Ha XJIOPUA-UOHBI U HAOIIOJCHHIE MPU3HAKOB



X TIPOTEKAHWsI, OMBITHI, OTpaKalImue (PU3NYECKHe W XWMHUYECKHE CBOMCTBA
rajoreHoB M HX COEIUHEHUH (BO3MOXXHO HCIIOIb30BaHUE BHUIECOMATEPHUATIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAIOTCHUIOB), 03HAKOMIJICHHE C 00pa3aMu
ceppl U €€ COeAUHEHUsSMU (BO3MOXXHO HCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOJI0ICHUE TIpoliecca 00YIIIMBaHUs caxapa MoJl JeHCTBUEM KOHIIEHTPUPOBAHHOM
CEpHOM KHCJIOThI, U3YyYEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IpOBEJCHIE KaYEeCTBEHHON peakliy Ha Cyib(haT-uOH U HAOII0eHIE TpU3HaKa e
POTEKaHMs, O3HAKOMJIEHHE ¢ (PU3UYECKUMU CBOWCTBaMH a30Ta, ¢ocdhopa U UX
COEJIMHEHUN (BO3MOKHO MCIIOJIb30BAaHUE BUICOMATEPUATIOB), 00pa3liaMu a30THBIX
u ¢dochopHbIX yaoOpeHui, mojydeHue, coorpanue, pacro3HaBaHUE U U3YYCHUE
CBOMCTB aMMHakKa, MPOBEACHUE KAYECTBEHHBIX PEAKIUA HA HOH aMMOHHUS U
dochar-noH W W3yYEeHHWE TPU3HAKOB WX TPOTEKAHWS, B3aMMOJICHCTBHE
KOHIIEHTPUPOBAHHOW Aa30THOM KHCIOTBHI C MEAb0 (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), HM3YYCHUE MOJEIEH KPUCTAUIMYECKUX PEIIETOK anmasa,
rpadura, (QymiepeHa, O3HAKOMIICHHE C MPOLECCOM aJICOPOIIMU PaCcTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM MPOTHUBOTrasza, IOJIy4EHUE,
coOupaHue, paclioO3HaBaHUE M U3YYEHUE CBOMCTB YIJIEKMCIIOrO ra3a, MpOBEACHHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYCHHUE NMPU3HAKOB HX
MPOTEKAHMS, O3HAKOMJIEHME C TMPOAYKIMEH CHJIMKATHOW MPOMBIIIJIEHHOCTH,
pelIeHrne SKCIEPUMEHTANIBHBIX 3a/ad Mo Teme «BakHeillne HeMEeTallibl U X
COEIUHECHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XMMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHHUH
ux nosioxkeHuss B llepuommueckor cucreme xumuyeckux diaemeHTtoB . U.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamnyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJIEKTPOXUMUYECKHMH  pAX
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mme
CrocoObl TIONy4eHus: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI X OT KOppo3uu. Cruiassl (CTallb, UyTYH, JIOPATIOMUHHM, OpOH32)
U UX IPUMEHEHHE B OBITY U IPOMBIIILICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B [lepuoanyeckoil cucremMe XMMHUYECKHX
sanemenToB /. 1. MeHaeneeBa, CTpOCHHME MX aTOMOB, HAaXOXJCHUE B MPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUasl 1
TUAPOKCUIBI HaTpusi W Kanus. [IpuMeHeHHe MIeTOYHBIX METAIOB U HUX
COEJIMHEHUH.

[Ilenoyno3eMenpHbIE METAUIBl MAarHUd W KaJbLUHM: TIOJOXKEHUE B
[Tepnoanueckoit cucreMe xumudeckux 3jiemeHToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaXOXJeHrEe B mpupojie. Puznueckue U XUMHUYECKUE CBOMCTBA MarHus U



KaJibl[usl. BaxkHeiiire coequHeHus! Kanblus (OKCUI, TUAPOKCUI, coln). ZKECTKOCTh
BOJIBI M CIIOCOOBI €€ yCTpaHEeHHS.

AmmoMuHUNA: TIoyioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenpneneeBa, CTpoeHHE aTtoma, HaxXoXAcHWEe B mnpupoae. Dusumueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHUJIA U THAPOKCHIA
ATIOMUHUSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
M. MenaeneeBa, CTpOCHHE aTOMa, HaxXOXKJIeHUE B mpupoac. Pu3nMyecKue Hu
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THIPOKCHIBI U coyn kenesa (1) u xemnesa
(I, ux cocraB, CBOMCTBA U MOJyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C oOpa3laMu METAUIOB W CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMHU, H3yUYCHHE  PE3yJbTAaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aUMOJECUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB XECTKOM BOJIBI, ITPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BOBMOKHO  KCHOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIM Ha MOHBI: MArHHS, KAJIbIUs, JIIOMUHUS, ITMHKa, sxere3a (1)
u xenesza (lll), menu (Il), HaGmomeHne M omuMcaHuE IPOIECCOB OKpAIIMBAHUS
MJJaMEHH MWOHAMU HaTpusi, KaJlus U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCliefoBaHuE aM(OTEPHBIX CBOMCTB TUAPOKCHUIA ATTFOMUHUS U
TUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTAIIBHBIX 3a7a4 Mo Teme «Baxuelmue
METAJUJIbI U KX COCIUHEHHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW »XM3HM YeloBeKa. besomacHoe
MCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XUMHUUYECKUX 0KOraxX M OTPABIICHUSIX.

XUMHUYECKOE 3arps3HEHHE OKpYyKarolleh cpenbl (MpeaesibHas IOomycThUMast
KOHIIEHTpalus BemlecTs, nainee — [1/1K). Ponb xumMuu B pemieHun SK0JIOrHYeCKUX
npooem.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslloB MaTrepuasoB (CTEKJO, CIJIaBbl METAIOB, MOJMMEPHbBIS
MaTepualbl).

Mexcnpeomemmnoie ceasu

Peanuzanusi MEXNpeIMETHBIX CBsI3€M MpU W3YYEHUM XUMHUHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMHUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.



OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KJIacCH(pUKAIMS, TEePUOJANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIEb, SBICHUE, MaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwusuka: MmaTepusi, aTOM, AIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH/]I, H30TOIIHI,
pPaliOaKTUBHOCTb, MOJICKYJIa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJYIPOBOJHUKU, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, Ta3, PaCTBOP, pACTBOPUMOCTH, KpUCTAIINIECKast
pemérka, CruiaBbl, (PU3MUYECKHE BEIMYMHBI, CAUHUIIBI W3MEPEHHS, KOCMHUYECKOE
MIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COTTHIIE.

buonorus: ¢dortocunTe3, npixanme, Omocdepa, IKOCUCTEMA, MHHEPATLHBIC
yIOOPEHMS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: atmocdepa, rugapochepa, MUHEPAIIbI, TOPHBIE TTOPOJIbI, MTOJIE3HBIE
HCKOIIaeMbI€, TOTLJIMBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHHUS MPOrPAMMBI  OCHOBHOTO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIIECTBE TMpaBUJIaMU U HOPMaMHU IMOBEJIEHUS M CIHOCOOCTBYIOT MpOIEccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OIbITA AESITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJICAUI0, NOHWMAaHUs 3HAYEHHUS XMMHYECKOM HAYKH B KW3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUAX M OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOU XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABWIAX MEKINYHOCTHBIX
OTHOIIEHUHN B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, Y4eOHOMCCIIE0BATEIbCKOM, TBOPUECKOM U IPYTUX BUAX JICSITEIIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JACSATEILHOCTH MPU BBITIOTHEHUU
y4eOHBIX, TMO3HABATENIbHBIX 3a/1ayd, BBINOJHEHUM XUMHYECKUX SKCIEPUMEHTOB,
CO37IaHUH Y4EOHBIX MMPOEKTOB, CTPEMJICHHS K B3aMMOIIOHUMAHHUIO ¥ B3aUMOTIOMOIITH
B MPOIIECCE ATOM yueOHOM AesTENHHOCTH, TOTOBHOCTH OIEHHWBATh CBOE MOBEJICHUE
M MOCTYNKH CBOMX TOBApHUIIEH C MO3UIMH HPABCTBEHHBIX M MPABOBBIX HOPM C
Y4ETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU U COCTABIISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATENbCKOW KYJBTYpPHI, B TOM YHCIIEC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TIPOEKTHOM M  HCCIEOBATEIbCKON
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEJICTBUA U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEPEC K MPaKTUYECKOMY U3YUYEHHIO ITpodeccuil U Tpyia pa3iIudHoro poja,
YBaXXEHUE K TPYAY U pe3ysbTaTaM TPYI0BOM I€ATEIbHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHUsT  NPEIMETHbIX 3HAHWM 1O  XMMHH, OCO3HAaHHBIA  BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU 11€TIECO00pa3HOE OTHOUIEHHE K MPUPOJIE KAK UCTOUHUKY KU3HU
Ha 3emile, OCHOBE €€ CyIEeCTBOBaHMUS, INOHMMAaHHUE ILIEHHOCTH 3J0pOBOTO M
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEEHUS MTPU padOTe C BEIIECTBAMU, a TAKKE B CUTYALMSIX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU HU3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLEd TPUPOIHON CPENOM, I MOBBIIEHUS
YPOBHSI  AKOJIOTMUYECKOM  KYJIbTYpbl, OCO3HaHHUS rj00aJbHOTO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaTbCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaMETHBIX pPE3ylbTaTOB BBIACIAIOT 3HAYUMBIE IS
(dbopMUpOBaHK MUPOBO33pEHUS OOIICHAYUHbIE TOHATHS (3aKOH, TE€OPHsl, IPUHLIMII,
rurnoTe3a, (QaxkT, CHUCTEMa, IMPOLECC, OSKCIEPUMEHT U JApPYyroe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (HOPMHUPOBATH MPEACTABICHUE O LEIOCTHON



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MIPU3HAKKA, yCTaHABJIMBATh B3aMMOCBS3b C JIPYTMMHU TOHSATHUSMH), UCIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUUECKHUE pacCyXkJAeHUs (MHIYKTUBHBIC, JCTYKTUBHBIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE TPEACTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKUA U3y4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIHM,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, 4 TAKXKE B KAYECTBE OCHOBBI JIs1 (JOPMUPOBAHUS TUIIOTE3BI 10 TPOBEPKE
MPAaBUIILHOCTH BBICKA3bIBAEMbIX CYXKICHUIA;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HalIaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €r0 pe3yiabTar, GopMyIUpoBaTh 000OIICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABJICHUS, MMOJYy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU W COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JMJIsi BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO MCIIOJIb30BAaHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
HCCJIEIOBATENLCKONU JEATEIbHOCTH HUH(MOPMAIIMIO O BIUSHUU IPOMBIIICHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMSI 3a/1aBaTh BOMPOCHI (B XO€ Auayiora 1 (WIK) TUCKYCCUH) IO CYLECTBY
oOcyxnaeMoi TeMmbl, (POPMyIUpPOBaTH CBOU TMPEIJIOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEJIOKEHHOM 3a/1a4u;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XUMHUUYECKOTO IKCIEPUMEHTa (J1ab0paTOpHOTo OMbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIKMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB U COTJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENIBHO ONPENEATh LEIN JACSITEIBHOCTH, IUIAHUPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM  aNTOPUTM JEUCTBUW NPU BBINOJHEHUU 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
HCIOJIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEAJIaracMbl€ B YCJIOBUU 33/IaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



NEUCTBUN, crnenupuiecKkue JUisi TpeAMEeTHOW obmacth «XUMHS», BUIBI
JEATeIbHOCTH 1O  MOJYYEHHID HOBOTO  3HAHUS, €ro HWHTEpIpEeTaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K konIy oOyuenus B 8 kj1acce npeiMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSl YMEHUI:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas JI0J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTAa, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCIICHUS, XUMHUYECKasl peaKuus, KiIacCUPUKALMS pEeakiuil: peakiuu
COCIMHEHUSA, PEaKIUU PAa3JIOKEHUs, PEAKIUU 3aMENICHUs, peaKuuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON A EKT peakinmy,
SAJIpO aToMa, JIEKTPOHHBIN CIION aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAs] KOBAJICHTHAsI CBSI3b, MOHHAs
CBSI3b, WOH, KaTHOH, AaHWOH, pacTBOp, MaccoBas JOJiS BEIIeCTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIUI;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaTh cMbIci Ilepuoanueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXPAHEHHMS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «nobounas noarpynna (b-rpymnmna)y, maneie u
OOJBINIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOPHIC HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB M 3apsij sapa, 001ee 9uciio SJIeKTPOHOB U
pacrnpeneneHue uX 1o IEKTPOHHBIM CIIOSM);

KJacCU(UIMPOBAaTh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepPU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPXKAAs OMUCAHNE TIPUMEPAMH MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIIBHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MacChI BEIIECTB,
MacCOBYIO JIOJIIO XHUMHYECKOTO »JjeMeHTa 1o ¢GopMmyse COCIUHEHHS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPAaBHEHUIO
XAMHUYECKOMN pEaKIuy;

MIPUMEHSATH OCHOBHBIE OTIEPAITN MBICIIUTECILHOMN EATETLHOCTH — aHATIN3 U
CUHTE3, CpaBHEHHE, OO0O0OIIEHHE, CHUCTeMaTU3alluio, KiIaccu(uKaiuio,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHHsS] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

CJIEJIOBATH IMPaBUJIaM IMOJIb30BAHUS XUMHUUECKOM MOCY 0 1 J1a00paTOpHBIM
o0opyZOoBaHUEM, a TaKXe TmpaBuWiaM OOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO J1aOOpaTOPHBIX
XUMHUYECKUX OTBITOB TI0 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(Bomopoa M KHCIIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpPEACTIEHHON
MacCoOBOM JoJiell pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOAUTH
XUMHUYECKHE DKCMEPUMEHTHI MO0 PACMO3HABAHUIO PACTBOPOB INENOYEH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JAKMYC, (PeHON(PTAICHH, METUIOPAHK

U ApyTHE).

K xonIy o0yueHus B 9 Kjiacce mpeIMETHBIC PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CJI0’)KHOE BEIIECTBO, BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTEIECHb
OKHUCJICHHS, XUMUYECKasl PEaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU d(PdeKT
peakiuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOTO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHE, aJUIOTPOIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHas, MOHHAas,
MeTaJlTn4yecKas ), KpucTaindeckas pereTka, Koppo3usi METaJIOB, CIUIABBI,
CKOPOCTh XMMHUUYECKON PEAKIHNH, MPEACIbHO JIOMYCTUMas KOHIIEHTpaIHUs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MIPUMEHATH ITHU MOHSITHUSA MPU OMTMCAHUU BEIIECTB U UX MPEBPAILICHUN;
HCIIOJB30BaTh XHUMHYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS (GOpMYyIl
BEIIECTB M YPABHEHUN XMUMHUYECKUX PEAKIIUA;

ONPENIEeNATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHas, WOHHAsg, METaUIMUecKasi) B HEOPTraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbica [lepuonmueckoro 3akona JI[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMaHUE: OIHCHhIBaTh U XapaKTepPHU30BAThH
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHasg mnoArpynmna (A-rpynma)» U «modoyHas
noarpymnmna (b-rpynma)», manbie u  OONbIIME MEPUOJABI, COOTHOCHUTH
0003HauYeHU s, KOTOPbIC UMEIOTCS B IEPUOINYECKON TabIUIIEe, C YUCITOBBIMU
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XUMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U pacHpeesieHue HX 10
AIIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M UX COCIWHEHUI B Mpeenax MallbIX NEpPUOJO0B U
INIABHBIX MOJATPYI C YYETOM CTPOCHUS UX aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBYy Y4YacTBYIOIIUX B PeaKIuu
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHENUPUISCKUE XUMHYECCKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OMNUCAHUE
pUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTaBIISAITb YPAaBHEHUSI BJIEKTPOIUTHYECKOW JUCCOLMAIMU  KHUCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKLIMA MOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3JIMYHBIX KJIACCOB;

e pacKphIBaTh CYIIHOCTh OKHCJIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJACTBOM COCTABJICHHS JICKTPOHHOTO OaaHca ITUX PEaKInii;

e TPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HX CTPOCHHS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

e BBIYHCIISITH OTHOCUTEIIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIIECTB,
MacCCOBYIO JIOJI0 XHUMHYECKOro JjieMeHTa Mo ¢GopMmyJsie COCIUHEHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOJAUTH PACUETHI 110 YPAaBHEHUIO
XAMHUYECKOMN pEaKIuu;

e COOJIFOIATH MPaBUJIA TIOJ30BAHMS XUMHUECKOU TTOCYI0N B TaO0OpaTOPHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalieHus C BeEIIeCTBAaMU B
COOTBETCTBMM C HHCTPYKIMSMH TIO BBIIOJHEHHUIO J1AOOpPaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO Ta3000pa3HbIX BEIICCTB
(aMMmaka M yriaeKkHucIioro rasa);

e TPOBOJUTH PEAKITUH, IIOTBEPIKIAOIINE KAaUeCTBEHHBIA COCTAB Pa3TUIHBIX
BCIIIECTB: PACIIO3HABATH OIBITHBIM IyTEM XJIOpHUI-, OpPOMHI-, HOIUI-,
kapOoHat-, ocdar-, cuiamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KAaTHOHBI
aMMOHHUSI U HWOHBI M3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPTaHUICCKUX BEITICCTB;

e TPUMEHATH OCHOBHBIC OTIEpPAIIMH MBICIUTEILHON ACATEILHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, 0000ITIEHNEe, CHCTEMAaTH3aIIMIO, BBISBIICHHE IPUYMHHO-
CIICJICTBEHHBIX CBSI3€H — JUIS M3Y4YEHUs] CBOMCTB BEIIECTB U XUMHYCCKHX
peakmuii, E€CTECTBEHHO-HAy4YHbIC METOABl TO3HAHUS — HaOIIOICHHE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, SKCIEPUMEHT (PeaibHbI U MBICICHHBIN).

KOPPEKIIMOHHASA PABOTA UJIA YYAHIUXCSH C OB3

B OCHOBY [IpOrpaMMBbl KOPPEKLIHOHHOMN paboThI IIOJIOYKEHBI
OOIIEANIAKTUYECKNE ¢ CICIHAIbHBIE TPUHIUINBI OOIe U CchenuagbHOU
negaroruku. OOmeTuIaKTUYECKUe MPUHITUIBI BKJIIOYAIOT MPUHIUAN HAYYHOCTH;
COOTBETCTBHUS  IleJied W coaepkaHuss  OOy4eHHS  TOCYAapCTBEHHBIM
o0Opa3oBaTeNbHbIM  CTaHAApTaM; COOTBETCTBUS  JUAAKTUYECKOrO Mpolecca
3aKOHOMEPHOCTSIM YUYCHHSI; TOCTYIMHOCTH W MPOYHOCTH OBJIAJICHUS COACPKAaHUEM
00y4eHUs; CO3HATEIbHOCTH, aKTUBHOCTH U CAMOCTOSITEILHOCTH 00YyYaIoOIUXCs IPU
PYKOBOJAIIEH  pOJMM  y4UTENs; MPUHIMII ~ €IWHCTBa  00pa3oBaTENIbHOM,
BOCIIUTATEIHLHOU U pa3BHUBAroel (YHKIIMA 00yUeHUS.



CrenuanbHble  TPUHLUIBL  YYUTHIBAIOT ~ OCOOEGHHOCTH  OOY4YaIOIIUXCS  C
OTPaHUYECHHBIMA  BO3MOXKHOCTSIMU  370pOBbSl  (IPUHIMI  KOPPEKIIMOHHO-
pa3BUBAIOIICH HANPABJICHHOCTH OOY4YEHHMs, MPEANOoiaraloimuii  KOPPEeKIUIo
MMEIOLIMXCS HAPYIICHUN U CTUMYJISLINIO UHTEIUIEKTYaIbHOI0, KOMMYHUKATHBHOTO
Y JIMYHOCTHOT'O Pa3BUTHS; CHCTEMHOCTH; OOXOIHOIO ITyTH; KOMIUJIEKCHOCTH).

Llenp mnporpaMMbl KOPpPEeKHHMOHHOW padoTbl — pa3paboTaTth CUCTEMY
KOMILJIEKCHOM MICUXOJIOTO-NEAArornuecKol U COUMaIbHON NOMOIIY O0y4aro IIUMCS
C 0coObIMU 00pa30BaTENbHBIMU MOTPEOHOCTSIMH, HANpaBICHHONW Ha KOPPEKIIHIO
W/WJIA KOMIIEHCAIIMIO HEIOCTATKOB B (DU3MUECKOM HIIM TICUXUYECKOM Pa3BUTUU TS
YCIICITHOTO  OCBOGHHS HMMH  OCHOBHOM  0OOpa3oBAaTENbHOM  MPOTPAMMBIL,
1po(heCcCUOHATIBHOTO CaMOOIIPEICIICHHUS, COLMAIIN3ALINH, o0ecrieyeHust
IICUXOJIOTUYECKOU YCTOMYUBOCTH CTAPLIEKIACCHUKOB.

[lens onpenenseT 3agaum:

- BBISIBJIEHHE 0COOBIX 00pa30BaTelIbHBIX MOTpeOHOCTEM oOyyaromuxcsa ¢ OB3,
WHBAJIMIOB, a TaKXe IMOJPOCTKOB, MOMABUIMX B TPYIHYIO >KHU3HEHHYIO
CUTYalLIHIO;

—CO3/I1aHH€ YCJIOBUH JUIsl YCIIEUTHOTO OCBOEHUS IPOrPaMMBI (€€ 3JIEMEHTOB) U
IIPOXO’KJICHUSI HTOIOBOM aTTECTALlUU;

—KOppeKIMs (MUHUMHU3AIMSI) UMEIOIIUXCS HApPYIIEHWH  (JIMYHOCTHBIX,
PEryJsTUBHBIX, KOTHUTUBHBIX, KOMMYHUKATHUBHbIX );

—o0ecreyeHne HENpepbhIBHOM  KOPPEKIMOHHO-pa3BUBAlOLle paboThl B
€IMHCTBE YPOUHON U BHEYPOUHOU AECATEIIBHOCTH;

—BBISIBJICHHE TPO(PECCHOHATBHBIX CKIOHHOCTEW, MHTEPECOB MOAPOCTKOB C
0CcOOBIMH 00pa30BATEIBHBIMU MOTPEOHOCTSIMU; MPOBEJIEHHUE PalbOTHI MO HX
npo(ecCUOHANbHOMY KOHCYJIBTUPOBAHUIO, MPOPECCUOHATILHON OpUEHTALINH,
PO eCcCHOHATIEBHOMY CAMOOITPEIEIICHNUIO;

—OCYILECTBIIEHUE KOHCYJIbTATUBHOM pabOThl C MEJaroraMu, pOJIUTENSIMHU,
COLIMAJIbHBIMU PAaOOTHUKAMM, a TAK)KE MOTEHUUATBHBIMU pabOTONATENSIMHU;
—IpOBEICHHE HHPOPMALIMOHHO-TIPOCBETUTEIBCKUX MEPOTIPUSATUH.

Ilepeyens M coaep:kaHUe KOMILJICKCHBIX, HHAUBHAYAJIbHO OPHEHTHPOBAHHBIX
KOPPEKUMOHHBIX MepONPUATHH, BKJIIOYAIOLINX HCIOJIb30BaHHE
WHIMBUAYAJIbHBIX METOAOB OOy4YeHHs] W  BOCIHMTAHMS, TPOBeJCHHE
HHAUBHUAYAJAbHBIX M TPYNIIOBLIX 3AHATHH MOJ PYKOBOACTBOM CIELUAINCTOB

HanpaBiieHuss KOPPEKIIMOHHOW pPabOThl — IUArHOCTHYECKOE, KOPPEKIIMOHHO-
pa3BHBarOIIee, KOHCYJIbTAaTUBHOC H HH(POPMAIMOHHO-TIPOCBETHTEIHCKOE —
CIIOCOOCTBYIOT OCBOEHHUIO OOYyYalOIMUMHCS C OCOOBIMH 00pa3oBaTeNbHBIMU



MOTPEOHOCTSIMU OCHOBHOM 00pa30BaTENIbHONW MPOTpaMMbl  CPEIHEr0 OOIIero
00pa3oBaHMsl, KOMIICHCAIIMM HMMEIONIMXCS HAPYIICHUH pa3BUTHS, COJCHCTBYIOT
npopOPUCHTAIIMM ¥ COLMAIN3AlUU CTapIICKIACCHUKOB. JlaHHBIC HaANpaBICHHS
PACKpBIBAIOTCS  COJCPXKATCIbHO B pasHBIX  OPraHU3alMOHHBIX  (popmax
JeSITETLHOCTH 00pa30BaTEeIbHOM OpraHU3aIny.

XapakTepucTHKA COIePKaAHUS

JlnarHocTu4eckoe HampapjieHHe PadoThl BKIIIOYACT BBISIBICHHUE XapakTepa U
CYIITHOCTH HapyIIeHuH y moapocTkoB ¢ OB3 1 MHBAIHMIOB, ONIpeIeTICHIE KX OCOOBIX
oOpazoBaTeabHbIX MOTpeOHOCTEN (00muX u crienuduyeckux). Takke U3ydaroTcs
ocobObie 0Opa3oBaTebHbIE MOTPEOHOCTH OOYYAIOIIMXCS, MOMABIIUX B TPYIHYIO
KU3HEHHYIO CUTYAIIHIO.

JlmarHocTruyeckoe HaIpaBlIeHHE KOPPEKIIMOHHON paboThl B 00pa3oBaTeNbHOM
OpraHM3alMK TPOBOIAT YUUTEIS-TIPEIMETHUKHA U BCE CHEIHAIUCTHI (TICUXOJIOT,
cCHeUalbHbINA IICUXOJIOT, JIoTonen, nedeKkTonor-onuroppeHone1aror,
cypaornenaror, Tudionenaror).

Yuutensa-npeAMETHUKH OCYIIECTBIIAIOT aTTECTALMIO O0YYarOIIXCsl, B TOM YHUCIIE C
OB3, no y4eOHBIM NpeaMeTaM B Hayajle M KOHIE Y4eOHOro roja, ONpeaeiisioT
JUHAMHKY OCBOCHHMS MMM OCHOBHOM 00pa3oBaTelIbHOM IMPOrpaMMbl, OCHOBHbIE
TPYIHOCTH.

CriennamucTsl MPOBOMAT AWMATHOCTUKY HapymieHud u auddepeHnnpoBaHHOE
oTpejieieHre 0COOBIX 00pa3oBaTeIbHBIX MOTpeOHOCTEN mKOIbHUKOB ¢ OB3,
WHBAJIUJIOB, a TAKXKE MOJAPOCTKOB, MOMABIINX B TPYIHYIO )KU3HEHHYIO CUTYaIIUIO, B
HayaJie ¥ B KOHIIe yueOHoro roja. B 3aBucumocty ot coctaBa odyqaromniuxcs ¢ OB3
B 00pa3oBaTeNbHON OpraHM3alMi K JHArHOCTHYECKON paboTe MPHUBIEKAIOTCS
pa3HbIC CHEIUAMCTHI.

B cBoeii pabote cnieruanucTsl opueHTUpyroTcs Ha 3akimouenne [IMIIK o craryce
oOyuaronmuxcs ¢ OB3 W Ha UWHAUMBUAYANbHYIO MOpPOrpaMMy peadMIMTALMH
unBanuaos (UI1P).

KoppexkunonHo-pasBuBamwiiee HampaspjdeHHe PpadoTbl MO3BOJISET MPEOAOJIETH
(KOMIIEHCUPOBAaTh) WJIM MHUHUMHU3UPOBATH HENOCTATKU TICUXUYECKOTO W/WUIU
(bu3nYecKkoro pa3BUTHS MOAPOCTKOB, MOArOTOBUTH HMX K CAMOCTOSTEIbHOU
npo(ecCUOHANBbHON  JIEATETbHOCTH W BapUaTUBHOMY B3aUMOJICHCTBUIO B
HOJIUKYJIBTYpHOM  oOmectBe. [l 3TOro  pasiMyHBIMU  CHEHUAINCTAMU
(mcuxoyoroMm, JIOTOMENOM, JAE€(PEKTOJOroM, COLHUAIBHBIM TIE€IaroroMm u Jp.)



pa3palaThIBalOTCSl MHAWBHYaJIbHO OPHUEHTHPOBAHHBIE paboure KOPPEKIHOHHBIE
IpOrpaMMbl. DTU MPOrpaMMbl CO3JIAIOTCS HA AUCKPETHBIE, O01€€ KOPOTKUE CPOKU
(4eTBepTh, TPUMECTP, F'OJ1), YEM BECH YPOBEHb CPETHETO OOPA30BAHUSL, HA KOTOPBIN
paccuurana IIKP. Ilostomy pabGoune KOpPpEKLIHOHHBIE MPOTPaMMbl SIBISIOTCS
BapUaTUBHBIM U THOKUM MHCTpyMeHTOM [TKP.

Koppekumonnoe Hampasinenue IIKP ocymectBisieTcss B €AMHCTBE YPOYHOM U
BHEYPOYHOU JESTEIBHOCTH.

B ypouHo#i gesTenbHOCTH 3Ta paboTa MPOBOAMUTCS YACTHUYHO YUUTEISIMU-
npeaMeTHukaMu.  LleneHanpaBieHHas peann3alnds JaHHOTO — HANpaBJICHUS
MPOBOAUTCS TPYMIION CIEIUATMCTOB OpraHU3alluu: JOronea0M, ICUX0JI0oroM (Mpu
HEOOXOJMMOCTHU — CYpJOINEAaroroM, THU(IONEAAroroM, ThIOTOPOM H JIp.).
CrenuanucTel, KaKk MpaBUiIo, TPOBOJAAT KOPPEKIMOHHYIO pabOTy BO BHEYPOUHOI
nesTeapHOCTH. BMmecte ¢ TeM B ciiydae HEOOXOAMMOCTH OHHM TMPHUCYTCTBYIOT U
OKa3bIBaIOT MOMOIIb HAa YpOKE (CypAOIEenaror; ThIOTOP, COMPOBOKIAIOIINI
noapoctka ¢ JIIT). B crapimeli mikojie posib THIOTOPOB MOTYT BBIIOJHSTH
OJIHOKJIACCHUKH TIOJIPOCTKOB C OCOOBIMH 0Opa30BaTeIbHBIMU MOTPEOHOCTIMH,
noMorasi IIKOJbHHUKaM B TMEPEIBMKEHUU 10 3JaHUI0 U KaOuHeTaMm. OTa
JEeSATEIbHOCTh MOYKET OCYLIECTBISTHCS HA OCHOBE BOJIOHTEPCTBA.

KoppekuuonHnas padora ¢ 00y4aroImMMHCs ¢ HAPYIICHUSIMU PEYH, CIIyXa, OMOPHO-
JIBUTATEJIBHOTO  amnmapara, ¢  3aJ€pKKOH  TCHUXHUYECKOrO0  Pa3BUTHUS, C
AyTUCTUYECKUMHU TMPOABICHUSIMUA MOXKET BKJIIOYATh CIECAYIOIINE HaIPaBJICHUA
VMHIMBUIYAJIbHBIX U TOATPYIIOBBIX KOPPEKIIMOHHBIX 3aHATUI: «Pa3BuTre ycTHOU
U THCbMEHHOW peuyu, KOMMYyHHUKaum», «ColuaabHO-ObITOBAsS OPUEHTHUPOBKAY,
«Putmukay, «Pa3zButre SMOIIMOHAIBHO-BOJIEBOM CPEphI».

Jli1st cniaGoCbIIamux moIpOCTKOB, KPOME MEPEUUCIICHHBIX 3aHATUN, 003aTEIbHBI
WHUBUTyaJIbHBIE 3aHATHS TI0 PA3BUTHIO CIIyXa U (POPMUPOBAHUIO TPOUIHOIICHHUS.

Jnst cnaboBUIAIIMX YYEHMKOB HEOOXOAMMO MPOBEICHHE WHAUBUAYATbHOU U
NOJIrPYNIOBON KOPPEKIIMOHHOW pabOThI MO Pa3BUTHIO 3PUTEIBLHOTO BOCIPUATHUS U
OXpaHe 3pECHUS.

[TogpocTkamM, MOMaBmIUM B TPYAHYIO JKU3HEHHYIO CHUTYaIldIO0, PEKOMEHIOBAaHbI
3aHATHS C TICHXOJOTOM (Kak C OOHMM, TaK W CO CHEUHUAIbHBIM — TpHU
HEOOXOMMMOCTH) 1O (POPMUPOBAHUIO CTPECCOYCTOMYMBOTO TIOBEACHHS, IIO
npeososieHnio  GoOuii W MOJIETUPOBAHUIO BO3MOXKHBIX BapUAHTOB PEIICHUS
po0JIeM Pa3IMYHOIO XapakTepa (JIMYHOCTHBIX, MEXITMYHOCTHBIX, COITUATBHBIX U

Jp.).



3amoromM yCHemHoN peaju3aldd MporpaMMbl KOPPEKIIMOHHOW paboThl SIBISETCS
TECHOE COTPYIHUYECTBO BCEX CIELMAIUCTOB U IMEAAroroB, a TAKKE POIUTEIIEH,
IpeCTaBUTENIEH aIMUHUCTPALMU, OPraHOB OINEKH WM MONEYUTEIbCTBA U JIPYIHX
COLIMAJIbHBIX UHCTUTYTOB.

CnopHble BOMNPOCHI, KacarIIMecs YCIEBAEMOCTH IIKOJbHUKOB ¢ OB3, nx
NOBEACHUS, JUHAMUKHA TIPOJBMKEHUS B PaMKax OCBOCHHUS OCHOBHOM MpPOrpaMMbl
oOyueHus (Kak TOJIOKUTEIbHOW, TaK U OTPUIATEIBHOM), a TaKXe BOIPOCHI
MIPOXOXKJICHUSI MTOTOBOW AaTTECTAIlMM BBIHOCATCS Ha OOCYXXIEHHE IICHXOJIOTrO-

MEAarorn4eckoro KOHCUJIMyMa OpraHMU3allid, METOJUYECKHMX OOBEAMHEHUU U
[IMIIK

KoncyabTaTuBHOE HampapjieHMe PadoOThl pPEIIAET 3a/1a4yd KOHCTPYKTHUBHOIO
B3aMMOJICUCTBUS TEJAroroB M CIEUUAJUCTOB IO CO3JAaHUIO0 OJaronpusTHBIX
yCIOBUH JIJIs1 00y4YeHHs] U KOMIIEHCAIIMM HEAOCTAaTKOB cTapliekiaccHUKoB ¢ OB3,
oTOopa M ajanTallly COJEp)KaHus MX OOyueHUs, MPOCIIECKUBAHUS TUHAMUKUA UX
pPa3BUTHS WM IPOBEACHUS CBOEBPEMEHHOIO IEPECMOTPAa M COBEPLICHCTBOBAHUS
IpOrpaMMbl  KOPPEKIIMOHHOM pabOThl; HENPEPHIBHOIO COMPOBOXKIACHUS CeMel
oOyuaronuxcs ¢ OB3, BKIIOYEHUSI UX B aKTUBHOE COTPYAHUYECTBO C IE€1aroraMu 1
CHELMATUCTAMM:

—KoHcynpTaTBHOE HaAmpaBiICHUE MPOTPAaMMBI  KOPPEKIIMOHHONW pabOTHI
OCYILECTBIISIETCS. BO BHEYPOUHOM M BHEYYEOHOU NESITEIBLHOCTH MEIaroromM
KJlacca M TPYIION CIEeNHUAIUCTOB: JIOTOTEIOM, TICUXO0JIOTOM, 1e(eKTOI0roM,
COIMAJTBHBIM TIEarOrOM.

—Ilemaror kmacca MPOBOJUT KOHCYJIBTATUBHYIO pPabOTy C POIUTEISIMHU
IIKOJIbHUKOB. J[aHHOE HampaBiieHHE KacaeTcsi OOCYKIIEHHUS BOIPOCOB
YCIIEBAEMOCTH W TIOBEJCHUS MOAPOCTKOB, BbIOOpAa W OTOOpa HEOOXOIUMBIX
MPUEMOB, CIOCOOCTBYIOIIMX ONTUMH3AIMU €ro oOydeHus. B oTmenbHbIX
CIIyJasX Meaaror MOXKeT MPEeIJIOKUTh METOJMYECKYI0 KOHCYJIbTAIIUIO B BHJIC
peKkoMeHaIui (1o U3y4eHUI0 OTACIBHBIX Pa3AesioOB IIPOTPAMMBI).
—Ilcuxomor TPOBOAUT  KOHCYJIBTAaTUBHYIO  pabOTy C  IeJaroramw,
aIMUHUCTPAIIMECH IIKOJIBI M poauTensiMu. Pabora ¢ memaroramMu Kacaercs
oOCyXJIeHHsI TTPOOJIEMHBIX CUTYallud M CTpaTeruil B3ammojencTBus. Pabora
TICUXOJIOTA CO IIKOJBHON aIMUHUCTpAIIUE BKIIOYAET MPOCBETUTEIBCKYIO U
KOHCYJIbTATUBHYIO JICSITEIIBHOCTb.

—PaboTa mcuxosora ¢ pOAUTEISIMM OPHUCHTHPOBAaHA HA BBISBICHUC U
KOPPEKITUI0O HMMEIONINXCS Yy IIKOJIBHUKOB MPOOJEeM — aKaJeMHYECKUX H
JUYHOCTHBIX. KpoMe TOoro, ICHX0JI0T MPUHUMAET aKTUBHOE yJacTHe B padoTe



1o MpopeCCHOHATBLHOMY CaMOOMPEIEICHUIO CTAPUICKIACCHUKOB C 0COOBIMU
o0pa3oBaTeIbHBIMU MOTPEOHOCTAMH.

—Jloronen peanu3yer KoHcyibTaTMBHOE Hampasienue I[IKP B pabore c
NOAPOCTKAMU C HApYLIECHUSIMU pEYU, WX POJUTEIAMH, NENaroramH, co
IIKOJLHOM aIMUHUCTpaIuel (1o 3ampocy).

—B xone xoHCynbTaluii ¢ TOAPOCTKAMU C HAPYLICHUSIMU PEYU U POTUTEISIMU
CHEIUAINCT HHOOPMHUPYET UX 00 OCHOBHBIX HAIPABJICHUSIX JIOTOTEIUYECKON
paboThl, €e pe3yJbpTaTax; pacCKa3blBa€T O JWHAMHKE PEYEBOIO PA3BUTHUSA
IIKOJbHUKOB, UWX 3aTPpyAHEHUAX U TMpejlaracT peKOMEHJAUUH IO
MIPEOIOJICHUIO PEUYEBBIX HEIOCTATKOB.

—KoHcynbratuBHas pabota joromneaa ¢ MeiaroraMu BKIIOYAET: 00CYX ICHUE
JWHAMUKA Pa3BUTUSI YCTHOW U MHUCHbMEHHOW peYM YUYEHHMKOB KJacca, HX
KOMMYHUKAIIMM, B TOM UYHCJIE€ PEUEBOM; BBIPAOOTKY OOIIUX CTpaTerui
B3aMMOJICUCTBUSL C YUUTEISIMU M APYTUMU CIHEUUAIUCTAMU; OINpeeTeHUe
BO3MOYKHOCTH M LIEJIECOO0Pa3HOCTH HMCIOJIb30BAHHUS METOJOB M NPUEMOB
JIOTOTNIEANYECKOM paboThl Ha OTACNIBHBIX YpOKaX, a TaKXKe allbTePHATUBHBIX
y4€OHUKOB M YYEOHBIX TOCOOUH (TMpH HEOOXOAUMOCTH).

—KoHcynbratuBHas paboTra ¢ aJIMHUHUCTpPALMEH IIKOJbI TPOBOJIUTCS IPHU
BO3HUKAIOIIMX BOIMpPOCaX TEOPETUYECKOTO M MPAKTUYECKOTO XapakTepa o
cnenuduke oOpazoBaHus U BocnuTaHus nmoapocTkoB ¢ OB3.

—Jledekronor peasn3yeT KOHCYJIbTAaTUBHYIO JEATEIBHOCTH B paboTe C
poAUTENsIMHU, TeAaroraMu-nmpeIMeTHUKAMH, TICUXOJIOTOM, JIOTOMEI0M H
IIKOJIbHOW ~ aJMUHUCTpAIMEH 10 BOIMpocaM OOY4YeHUsT ¥ BOCIUTaHUSA
MOJIPOCTKOB C CEHCOPHBIMH (CITyXOBBIMU, 3PUTEIILHBIMU ) M TIO3HABATEIHHBIMU
HapymieHussMu. B pabore ¢ poauTensiMu  OOCYKIAIOTCS  MPUYUHBI
aKaJIeMUYECKUX 3aTpyAHEHUN OTUX OOydalIMXci ¢ IpeaararoTcs
WHJMBUAYAJIbHO OPUEHTUPOBAHHBIC PEKOMEHAAIMU IO HUX MPEOJA0JICHUIO;
oOcyXmaeTcs JUHAMUKa YCIeBaeMOCTH IIKoJbHUKOB ¢ OB3  (kak
MOJIOKUTEIIbHAS, TaK U OTPUIIATEIIbHAS).

—Cnenuanuct MOXET BbIOMpaTb W PEKOMEHJIOBATb  POJUTENSIM K
WCIIOJIb30BAHUIO JIOTIOJIHUTEIILHBIE TMOCOOWs, Y4eOHBICE W JUAAKTUYECKUC
cpenctBa oOydenus. KoHCynbTaTuBHOE HampaBieHHE PabOTHI C IeJaroraMu
MOXKET KacaThCi BOIPOCOB MOAUGUKAIMU W aJanTalld MPOrPaMMHOIO
Marepuana.

NudopMatuOHHO-NIPOCBETUTEIbCKOE HaIpaBJIeHHE padoThI
CIIOCOOCTBYET  PaCIIMPEHHUIO MpeCTaBICHUM BCEX  YYAaCTHUKOB
o0pa30BaTeNbHBIX OTHOIICHUH O BO3MOXKHOCTSX JIIOJEH C pa3IMuHbIMU



HapymcHUAMHA W HCJIOCTATKaAMM, ITO3BOJIICT PACKPBLITH PA3HLBIC BapHUAHTHI
PaspCICHUA CIIOKHBIX )KU3HCHHBIX CHTyaHHﬁ.

JlanHOE€  HampaBJICHHE CICIUATUCTBI  PEATU3YIOT Ha  METOAMYECKHUX
O0BEIUHEHUSAX, POJUTEIBCKUX COOPAHUSX, MEIAarOTMYECKHX COBETaX B BHUJIC
COOOIIEHUH, TPE3ECHTAINIA U TIOKJIA/I0B, a TAKXKE MICUXOJOTUIECCKIX TPEHUHTOB
(mcuxoJior) u Jiekiui (Jioromnen, 1eQpeKTosor).

HampaBneHuss KOppEKIMOHHOM paboThl peanu3yloTcs B ypOUYHOU U
BHEYPOYHOM J1€ATETLHOCTH.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KosunyecTBo 4acoB
Ne HanmenoBanue pa3jiesioB u JuiekTpoHHbIE (UG POBbIE)
KoHnTpoJibHbIE IIpakTuyeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Pa3nean 1. [lepBoHayaibHble XUMUYECKHE OHATHS
Xumus — BakHas 00J1acTh

11 €CTECTBO3HAHUS U 5 2 bu6mmoreka [IOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YeJioBeKa

12 BemectBa 1 xuMudeckue 15 1 bubnnoreka IIOK

' peaxiuu https://m.eds00.ru/7f41837¢

Hroro no paszneny 20

Pa3nen 2. BaxkHeiiune npeacTaBuTe/ M HEOPraHMYECKUX BelleCTB
51 Boznyx. Kucnopon. Ilonsitue 6 1 bubnmnorexka HOK

' 00 okcHuaax https://m.eds00.ru/7f41837¢
99 Bogopon. Ilonsitue o 3 1 bubnmnorexka HOK

' KHUCIIOTAaX U COJISIX https://m.edso0.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 but6mmoreka [IOK

' OCHOBaHMSIX https://m.eds00.ru/7f41837¢
24 OcHOBHBIE KJ1acChl 11 1 1 bu6muoreka [JOK

' HEOPraHUYECKUX COCIMHEHUN https://m.edso0.ru/7f41837c

Hroro no paszneny 30

Pasnen 3. llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHne aToMOB.
XuMnueckas cBsizb. OKMCIANTETbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[lepuoauueckuii 3aK0H U

31 [lepuoauueckas cucrema 7 bubnmnoreka HOK
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue atoma
XuMu4eckas CBS3b. Bu6miorexa LIOK

32 Oxucamntenpio- 8 https://m.eds00.ru/7f41837c
BOCCTaHOBUTEIIbHBIE PEAKIIUU

Hroro mo paszery 15 Eﬁiﬁﬁﬁé{;ggﬁmm
PesepBHOE Bpems 3 bubmorexa [JOK

https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne i/ P Kourpoububie = IIpakTuyeckue (1ubp )
NMpOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
Pa3nes 1. BemecTBO M XMMHYeCKHe peaKIuu
11 [ToBTOpEeHME U yriayOieHHe 3HAHUN 5 1 bubnuorexa [JOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuorexa [JOK
' peaxiuit https://m.eds00.ru/7f41a636
DNEeKTpOoNUTHYECKAs JUCCOLUALIMS. bubnuorexa [JOK
1.3 8 1 1
XHUMUYECKHE PEaKklMu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTaibl M MX cOeIMHEHUS
51 OO6m1ast XxapakTepruCTUKa XUMUYECKHIX 4 1 bubnuorexa [JOK
' anemeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO6m1ast XxapakTepruCTUKa XUMUYECKHUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [OK
' Py - -eP https://m.edso00.ru/7f41a636
COEIMHEHUS
OO01mas xapakTepuCTHKa XUMUYECKUX
2.3 aneMeHToB VA-rpynisl. A30T, pochop U ux 7 1 bubmmorexa LIOK
' PYHHBL ’ P https://m.edso0.ru/7f41a636
COEIMHEHUS
OO01mas xapakTepuCTHKa XUMUIECKUX
2.4 sieMeHToB IVA-rpymnel. Yriepon u 8 1 2 Eubmorexa I[OK
' . py ' p https://m.edso0.ru/7f41a636
KPEMHUH ¥ UX COCAMHCHHUS
HWroro no pazneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3zgen 3. MeTa/JIbI M BX COeTUHEHU S

. bu6mmoreka [IOK
3.1 Obmpe cBOHCTEA METAIIOR 4 https://m.edsoo.ru/7f41a636
. bubnmoreka [JOK
3.2 Baxxuerne MeTaibsl 1 UX COSTUHEHUS 16 https://m.edsoo.ru/7f412636
Wroro no pazueny 20
Pasznen 4. Xumus u oxkpyxaomas cpeaa
4.1 BemntectBa 1 Marepualibl B )KU3HU YeEJIOBEKA 3 Bubmorexa ITOK
' B p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636




HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne HMara uudposeie
Tema ypoka Kounrpoabnbie | IlpakTuueckue
n/n Bcero u3yuyeHusi | oOpa3zoBaTeibHbIE
padoThI padoThI
pecypchl

1 [Ipeamer xumun. Pons xumuu B 1 bu6mmoreka [IOK
JKA3HU 4ejioBeka. Tesa 1 BelmecTsa https://m.edsoo.ru/ff0d210c

5 [TonsiTrie 0 METO/TaX MO3HAHUS B 1 bu6mmoreka [IOK
XUMUHU https://m.edsoo.ru/ff0d227e
[TpakTueckas paborta Ne 1 «IIpaBuna

3 paboTHI B 1abOPaTOPUU U IPUEMBI 1 1 bubnunoreka [JOK
oOpaitieHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM)

4 YucTteie BemecTBa U cMecH. CriocoObl 1 bu6nmoreka [JOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2

5 «Paznenenue cmecelt (Ha mpumepe 1 1 bubmmorexa [JOK

. N PHMED https://m.edsoo.ru/ff0d28c8
OUYMCTKH MTOBapEHHOM COJIN)»
bu6mmorexa [IOK

6 ATOMBI H MOTIEKYJIb! L https://m.edsoo.ru/ff0d2a6c

7 XUMHUYECKHUE IIEMEHTBI. 3HAKU 1 bubnmoreka [JOK
(CUMBOJIBI) XUMHUYECKUX IIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [TpocThie 1 CIIOKHBIE BEIIECTBA 1 bubmmorexa LIOK

p m https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubnmorexa LIOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
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https://m.edsoo.ru/ff0d2be8
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https://m.edsoo.ru/ff0d2d50

3aKOH ITOCTOSTHCTBA COCTaBa BCIICCTB.

bubmuorexa [JOK
10 X .B
umiiecKas popuyna. Banenthocts https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX JIEMEHTOB
OTtHocuTenbHAas aTOMHAs Macca. bubmuorexa [JOK
11
OtHoOcHTEeNbHAsA MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 1015 XUMHAYECKOr0 bubmuorexa [JOK
AJIEMEHTA B COEAMHEHUH https://m.edsoo.ru/ff0d350c
13 KonunuectBo BemecTtBa. Moib. bubmuorexa [JOK
Momnspnas macca https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMUYECKUE SIBJICHUS. bubmuorexa [JOK
XuMu4ecKas peakuus https://m.edsoo.ru/ff0d37fa
[Ipu3Haky u ycioBus NIPOTEKAHUS bubnuoreka [IOK
15 .
XAMHYECKHUX PEaKui https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MaCcChl BEIIECTB. bubnmnorexa [JOK
XHWMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
Brruncnenust KoaudecTBa, MacChl
17 BEIIECTBA [0 YPABHECHUSIM bubmorera [JOK
B YPaBHen https://m.eds0o.ru/ff0d5708
XUMHUYECKHUX PEAKITHHA
Knaccudukamnms xumuaeckux
18 eaKUuui (COeAMHEHUS, PA3IOKECHHUS bubmmorexa [OK
peait A P : https://m.eds00.ru/ff0d3f34
3aMeleHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIOoNeauCT. O600IIeHNe U bubmmorexa [OK
H T, Hvl https://m.edsoo.ru/ff0d40c4
CUCTEeMAaTH3aIHsI 3HAHHUHA
20 KonTtponpHas padora Nel mo teme bubnmoreka [JOK

«BeliecTBa 1 XUMHYECKHE pPCaKkum»

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
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Bo3ayx — cMmech razon. CoctaB

21 Bo3ayxa. Kuciaopon — sineMeHT u bubmorexa OK
Ayxa. PO https://m.edsoo.ru/ff0d448e
npoctoe BemiecTBo. O30H
du3nvecKue U XUMUYECKUE CBOMCTBA
22 KHCJIOpOJia (peaKIuu OKUCICHUS bubmorexa LHOK
PO " ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
CrocoObI MOTy4YEHUsT KUCIIOPO/ia B
23 JabopaTopuu iqn OMBIIHJIerH(iTI/I bubmorexa [JOK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoii 3¢ ekt XuMuIecKoi
24 peaKkIuu, MOHSITHE O bu6mmoreka [IOK
TEPMOXHMHUYECKOM YPAaBHEHUU, IK30- https://m.edsoo.ru/ff0d4790
U HJIOTEPMUYCCKUX PCAKIUAX
TommmBo (HedTh, yroiab U METaH).
25 3ar 513H61§1/1e(11;o3 . a, CIIOCOOBI iro bubmorexa HOK
p yxa, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAIICHHS
[Tpaktuyeckas padora Ne 3 o Teme
26 «ITonyuenne u coOnpanue bubmorexa [JOK
i p . https://m.edsoo.ru/ff0d4ae2
KHCTIOpPO/1a, U3y4YeHUE €T0 CBONCTBY
97 Bonopon — anemeHT u npocroe bubnuoreka [IOK
BemecTBo. Haxoxnenue B mpupoje https://m.edsoo.ru/ff0d4ddo
28 ®du3nyecKue 1 XMMUYECKHE CBOMCTBA bubnmoreka [JOK
Bojopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmorexa [IOK
29 IT
OIPITHE O KUCIOTAX | COIAX https://m.edsoo.ru/ff0d50d2
30 Crioco0bI MoTy4eHus BOAOPOia B bubnmuorexa [JOK

nabopaTtopuun

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d448e
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[TpakTuueckas padota Ne 4 o Teme

31 «[lonmydenne u coOupanue BoI0OpoIa bubmmorexa [JOK
yi N p AOPOAa, https://m.edsoo.ru/ff0d4f42
U3YYEHHUE €ro CBOMCTB)

39 MoutsipHbiii 00bEM ra30B. 3aKOH bubnnoreka [HOK
ABoranpo https://m.edsoo.ru/ff0d542e
Brruncnenus o0b€Ma, KonMuecTBa

33 BEIIIECTBA ra3a Mo €ro U3BECTHOM bubmmorexa [TOK

B . M https://m.edsoo.ru/ffod55a0
KOJIMYECTBY BEILLECTBA WK 00BEMY
Brruucnenust 00€MOB ra3oB 1o

34 ABHEHMIO PEAKIIMU HA OCHOBE bubmmorexa [IOK
P "p B . https://m.edso0.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHHUM ra30B

35 DduU3nYeCcKue U XMMUYECKUE CBOMCTBA bu6mmoreka [IOK
BOJIbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuid. [lonsitue 06 bubnuoteka [JOK
WHJIUKaTOpax https://m.edsoo.ru/ff0d59e2
Boga kak pactBopuTens.

37 Hacki1ieHHbIE Y HEHACHIIIICHHBIE bu6mmoreka [IOK
pacTBOpbl. MaccoBas J0JIsl BelecTBa https://m.edsoo.ru/ff0d5b40
B PacTBOpE
[Tpaktuyeckas padora Ne 5 o Teme

38 «IIpuroroBieHne pacTBOpOB C bubmuorexa [IOK
OonpeAcNEHHON MacCOBOM J10IEN https://m.edsoo.ru/ff0d5eba
PpacTBOPEHHOTO BEWIECTBA»

39 KonTponbnas padota Ne2 o teme bubmuorexa [IOK
«Kucnopoa. Bogopoxn. Boga» https://m.edsoo.ru/ff0d6342

40 OKcupl: COCTaB, KiIaccuUKaIus, bubnmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[Tonydyenune nu XuMHYECKHE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX 1 bubmmorexa [JOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEpPHBIX OKCHIOB
42 OcHoOBaHHUS: COCTaB, KJIaCCU(PUKAIIHS, bubmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHnue u XuMHYECKHE CBOMCTBA bubnnoreka [HOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, kitaccudukanms, bubnnoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyueHne n XuMU4ECKHE CBOMCTBA bubnuoreka [IOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeanue): HOMEHKIIATypa,
46 CHOCOéBII) oI )eHm{ XI/IMI/I‘IZEKI/IC bubmmorexa [JOK
. yi ’ https://m.eds00.ru/00ad9474
CBOMCTBa
[IpakTuueckas pabora Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnuotexa [JOK
«OCHOBHBIE KJIACCHl HEOPTraHMYECKHUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUIN»
['eneTnyeckast CBA3b MEXK]
48 KJIaCCaMU HEO raHI/IquKI/IXy bubmmorexa [OK
. p https://m.edsoo.ru/00ad9a50
COEIMHEHU N
49 O06o01IeHre U cUCTeMaTU3alus bubnmoreka [JOK
3HAHUM https://m.edsoo.ru/00ad9ch2
KonTtponbHas padora Ne3 o reme
" bubnmoreka [JOK
50 OCHOBHBIE KJIaCChl HEOPTaHUYECKUX

coenquHeHni"

https://m.edsoo.ru/00ad9ela
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[IepBble NOMBITKU KJIAaCCH(PUKAUU

51 XUMUYECKHX AIeMeHTOB. [loHsATHE O bubmmorexa [JOK
' https://m.edsoo.ru/00ad9ffa
TPYIIIax CXOTHBIX AJIEMEHTOB
[lepuonuueckuii 3aKoH U
59 [lepuoauueckas cucrema bubnnoreka [HOK
XUMHUYECKHX 31eMeHTOB /l. U. https://m.edsoo.ru/00ada52c
Menpeneena
53 [lepuoapl, TpyIIIbI, MOATPYIIIILI bubmorexa [JOK
PHOIEL, TPYTHIEL, TOMPyH https://m.edsoo.ru/00ada52c
54 Crpoenne atoMoB. CoCTaB aTOMHBIX bubnnorexa [JOK
snaep. M3oTomsl https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI0UEK
55 aToMOB 3J1IeMeHTOB [lepuoanueckoit bubmorexa LHOK
pro https://m.edsoo.ru/00ada6bc
cucremsl [[. 1. Menaeneesa
XapakTepucTuka XUMHUECKOTO
56 3JIEMEHTA 0 €T0 MOJIOKECHUIO B bubmuorexa [JOK
ITepuonnueckon cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuonnyeckoro 3aKkoHa
57 JUISl pa3BUTHS HAYKH U NTPAKTHUKU. [[. bubnnoreka [JOK
N. MenneneeB — y4€HbIN, I1€1aror u https://m.edsoo.ru/00ada96e
rpaXTaHUH
PesepBHrlit ypok. O6001ICHHE U
58 CI/ICTIe)MaTmZp vst 3HaHUH / bubmorexa HOK
. H https://m.edsoo.ru/00adb33c
Bcepoccuiickast mpoBepouHas paboTa
59 KonTtponbHas padora Ne4 o reme bubnuoreka [IOK

((CTpOCHI/IC aroma. XUMHYECKas

https://m.edso0.ru/00adb486
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cBs3by» / Beepoccuiickas
poBepoyHas paborta

60 DIIEKTPOOTPULIATEILHOCTh aTOMOB 1 bubnmoreka [JOK
XUMHYECKUX JIEMEHTOB https://m.edsoo.ru/00adaab8
bubnuorexa [JOK
61 VomHast XHMHECKas CBs3b 1 https://m.edsogru/OOadac34
62 KoBasieHTHAas nosisipHas XuMu4ecKas 1 bubnnorexa [HOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBanentnas nenosnspHas 1 bubnuorexa [JOK
XHMHYECKasl CBS3b https://m.edsoo.ru/00adaab8
bubnuorexa [JOK
o4 CTenenb okuCICHs 1 https://m.edsogru/OOadanS
65 OKHCITUTEIIbHO-BOCCTAHOBUTEIIBHBIC 1 bubmuorexa [JOK
peakuuu https://m.edsoo.ru/00adb076
bubnuoteka [JOK
66 OKHCIIMTENIN U BOCCTAHOBUTEIN 1 httos://m.e dso:fru 100adb076
PesepBHslit ypok. O60011eHNE U
67 CHUCTeMaTH3allvsl 3HaHUH 10 TEMe 1 bubmuorexa [JOK
«Ctpoenue aroma. XUMHUYECKas https://m.edso00.ru/00ad9ch2
CBSI3bY
68 PesepBublit ypok. O6o0IeHNE U 1 bubnuoreka [IOK
cUCTeMaTH3alus 3HaHuH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabnubie | I[IpakTnueckue
n/n Bcero H3yuyeHusi | oOpa3zoBaTejbHbIE
padoThI padoThI
pecypchl
[Iepnonrueckuit 3aKoH.

1 [lepuoauueckas cucrema 1 bu6mmoreka [IOK
XHUMUYECKHX 3J1eMeHTOoB []. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XUMHUYECKHX AJICMEHTOB 1 bubmorexa LHOK

B https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Knaccudukanus 1 HOMeHKIaTypa 1 bubnnoreka [JOK
HEOPraHWYECKUX BEUIECTB https://m.edsoo.ru/00adb7e2

4 Bubsl xuMuueckoil CBA3U U TUIIBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
KonTponsHnas pabora Nel no teme

5 «IloBTOpenue u yrinyoaeHue 1 1
3HAaHU OCHOBHBIX Pa3eiioB Kypca
8 Kiacca»

6 Knaccudukanus XuMruueckux 1 bubnnorexka [JOK
pEAKIHI MO pa3IMYHBIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
ITonsiTHE O CKOPOCTH XUMHYECKOU

7 eakiuu. [ToHsITHE O TOMOT€HHEIX U 1 bubmmorexa [TOK
p ’ https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIIMIX

3 ITonsATHE O XUMHUYECKOM 1 bu6mmorekxa [IOK

paBHOBecuu. DAKTOPBI, BIUSIOLINE

https://m.edsoo.ru/00adc28¢c
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Ha CKOpPOCTb XHUMHYECKOU p€akuuu
U IIOJIOKCHUE XUMHNYECKOI'O

paBHOBECHUS
9 OKuCIUTEIbHO- bubmuorexa [JOK
BOCCTAHOBUTEJIbHBIC PEAKIIUU https://m.edsoo.ru/00adcade
Teopust 37EKTPOIUTUYECKOMN
10 nccoryanuy. CHIbHBIC U ClIa0bIe bubmorexa LHOK
A HHAt. https://m.edso00.ru/00adcd68
AIEKTPOIUTHI
11 Honnbie ypaBHEHHS peaKIuit bubmorexa HOK
yp peakl https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIOT U
12 OCHOBAaHMU B CBETE MPEACTaBICHUI bubnunoreka [JOK
00 2JIEKTPOIUTUYECKOM https://m.edsoo.ru/00add5d8
JIACCOINAITAN
XHUMHYECKHE CBOMCTBA COJICH B
13 CBeTe MpeACTaBICHUH 00 bubmorexa HOK
pedl N https://m.edsoo.ru/00add8b2
AIEKTPOIUTUUECKON JUCCOLMAIIIHI
14 Ilonsatue o rugponuse conei bubmorexa [JOK
AP https://m.edsoo.ru/00add9d4
15 O06o0011eHEe U cUCTeMaTU3aIHs bubmmorexa [IOK
3HAaHUU https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.
16 «PeleHne 3KCIepUMEHTAIbHBIX bubmorexa [JOK
P https://m.edsoo.ru/00addbfa
3a1a9»
KonTtponbhas padora Ne2 o reme
17 «INEKTPOIUTHYECKAS bubnmoreka [JOK

JYCCOIManysI. XUMUYECKUE
pEaKIUK B pacCTBOpax»

https://m.edsoo.ru/00addecO
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OO61as XxapakTepuCTHKa raJOreHoOB.

18 XuMuyeckue CBOMCTBA Ha IpUMeEpPE bubmorexa [IOK
pHMep https://m.edsoo.ru/00addfe2
xJjopa
XnopoBogopoa. ComsiHast KUCIIOTa,
19 XMUMHUYECKHE CBOKMCTBA, OIyUYEHNE bubmorexa LHOK
’ i ’ https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[IpakTuueckas padora Ne 2 o reme
20 «ITonyueHnne COISTHON KUCIOTHI bubmorexa [JOK
yi N . ’ https://m.edsoo.ru/00ade348
u3y4yeHue e€ CBONCTBY»
Brruucnenus mo ypaBHEHUSIM
21 XHUMUYCCKHUX PEaKIUi, eCIIM OJIUH bubmorexa HOK
p ’ https://m.edsoo.ru/00ade488
W3 peareHTOB JIaH B U30BITKE

99 OO6m1as XxapakTepucTUKa 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymimsl https://m.edsoo.ru/00ade64a
AmnoTponHble MOIU(UKALIUU CEPBHI.

93 Haxoxnenue cepsl u e€ bubnnoreka [JOK
COEMHEHUH B IIPUPOJE. https://m.edsoo.ru/00ade64a
XUMHUUYECKUE CBOWCTBA CEPBI
CepoBo10poa, CTPOCHHE,

24 (bnznqecml;e U XI/III:/II/I‘IGCKI/IG bubmmorexa LIOK

. https://m.edsoo.ru/00ade802
CBOIiCcTBa
Oxkcuabl cepsl. CepHas KMCIIOTA,
25 buznyecKkue 1 XuMUYECKHe bubmmorexa LIOK
. https://m.edsoo.ru/00adea28
CBOMCTBA, TPUMEHEHUE
XUMHUYECKUE PEAKIIUH, JISKAIIUE B
26 OCHOBE MPOMBIIIIEHHOTO CItoco0a bubnuorexa [JOK

MOJTYYEHHS] CEPHON KUCIIOTBHI.
XUMHUYECKOE 3arpsi3HEHNE

https://m.edsoo.ru/00adec8a
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OKpYXKarollen cpebl
COCTUHEHUSIMU CEPBI

Breruncnenue MaccoBoU 10U

bubmuorexa [JOK

27
BBIXOJa IPOJIYKTA PEAKIIUHI https://m.edsoo.ru/00adec8a
OO0m1as XxapaKTepuCTHUKa 3JIEMEHTOB
VA-rpynrsl. A30T,

28 aCIIPOCTPAHEHUE B IIPUPOJIE bubmorexa [IOK
pactipoctp pHpoae, https://m.edsoo.ru/00adeeab
(bU3HYECKUE M XUMUYICCKHEC
CBOMCTBA
AMMHaK, ero Gpu3nvIecKue u

29 XHUMHUYECKHE CBOICTBA, IOJIYUECHNE bubnmorexa LHOK

i ¥ https://m.edsoo.ru/00adf004
U TIPUMCHEHUE
[IpakTrueckas padora Ne 3 o reme
30 «[TonyueHnne aMmmMuaka, U3ydeHue bubnmorexa LHOK
yqv > 13y https://m.edsoo.ru/00adf180
€ro CBOMCTB»

31 A3oTHas KuCoTa, € pusnueckue u bubnnoreka [JOK
XHUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHre HUTPATOB U COJIEN
aMMOHHS B KQUeCTBE MUHEPATbHBIX

32 o0peHnii. XUMHYECKOE bubmmorexa [IOK
yAoop ’ . https://m.edso00.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH CpeIbl
COEeIUHEHUSAMH a30Ta
Docdop. Oxcun dbochopa (V) u

33 (1)00(%)0 pHaSI KI/ICJ'I((i))Ta (b(ppljsn(qeixne " bubmmorexa [JOK

P . https://m.edso0.ru/00adf68a
XUMHUYECKHE CBOMCTBA, ITOJTYICHHE
34 Ucnons3oBanue pocdaros B bubnuorexa [JOK

Ka4€CTBC MHUHCPAJIBHBIX

https://m.edsoo.ru/00adfc20
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ynoOpeHui. 3arpsi3HeHHE
MPUPOTHON cpenbl pochaTamu

Yrnepon, pacnpocTpaHEeHUE B

35 npupoje, Gu3HIecKue u bubmorexa LHOK
PHpOZE, _ https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOMCTBA
Okcuapl yriaeposaa, ux pusznueckue
U XUMHUYECKUE CBOMCTBA.
36 DKOJIOTHUECKHE TIPOOIEMBL bubmorexa LIOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepo/ia
(V)
37 YrojpHas KUCIIOTA U €€ COJIN bubmnorexa [TOK
https://m.edsoo.ru/00ae006c
[TpakTiueckast pabota Ne 4 o Teme
"ITosrydyeHune yrieKucioro rasa. bubnuoreka [IOK
38
KauecTBeHHnas peakuus Ha https://m.edsoo.ru/00ae027e
KapOoHaT-HoH"
[TepBoHaUaNbHBIE TOHATHS 00
39 OpPraHNYECKUX BEIIECTBAX KaK O bubmmorexa LHOK
P https://m.edsoo.ru/00ae054e
COCTMHEHUSX YTIIepoaa
40 Kpemnwnii u ero coenuHeHUs bubmmorera [TOK
p a https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5.
41 Pemenne sxkcnepruMeHTATBHBIX bubnmoreka [JOK
3aja4 mo teMe «BaxkHelmume https://m.edsoo.ru/00ae0bf2
HEMETAIUIBL U KX COSTUHEHUS
KonTponbnas padota Ne3 o teme
. bubnuorexa [JOK
42 «Baxueinme HeMeTaUIbl U UX

COCOAUHCHUS

https://m.edsoo.ru/00ae0el18



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18

OO61mas xapakTepucTHKa
XUMHUYECKHX 3JIEMEHTOB —
MeTalIoB. MeTaiinueckast CBsI3b U

bu6mmoreka [IOK

43
MEeTaJJINYeCcKask KpUCTaIMYecKast https://m.edsoo.ru/00ae103e
peuérka. PU3n4YeCcKue CBOMCTBA
METAJUIOB
XUMHYECKHE CBOMCTBA METAJIOB.
44 DIIEKTPOXUMHUYECKUN DS Bubmorexa ITOK
p . P https://m.edso00.ru/00ael1156
HANPSDKEHUH METAJIOB
OO6mrme crocoObl MoTydeHHs
MeTaiuioB. CruiaBel. Berauciienus
45 10 YPAaBHEHUAM XUMHUYECKUX bubnmorexa LHOK
yp N https://m.edso0.ru/00ael1156
PEaKIIMii, €CJIU OJIUH U3 pEearcHTOB
COJICPXKUT TIPUMECH
46 TToHsaTHE O KOPPO3UN METAILIOB Bubmorexa ITOK
pp https://m.edsoo.ru/00ael1278
bu6mmorexa [IOK
47 €JI0YHBIE METAJUIbI
i https://m.edsoo.ru/00ael14b2
48 OKcuabl ¥ TUAPOKCUJIBI HATPUS U bubnmnorexa [JOK
KaJIus https://m.edsoo.ru/00ael4b2
49 [IlenoyHo3eMenbHBIE METAILIBI — bubmuorexa [JOK
KaJIBIIMHA 1 MarHui https://m.edsoo.ru/00ael5e8
50 Baxueiime coequHEHUA KaJIbIIUS bubmorexa LIOK
o 1 https://m.edsoo.ru/00ael5e8
51 O000IIIeHNE U CUCTEMATHU3ALHS
3HAHUU
59 JKEcTKoCTh BOJIBI M CIIOCOOBI €€ bu6mmoreka [IOK

YCTpaHEHHUS

https://m.eds00.ru/00ae1886



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886

[TpakTuueckas padota Ne 6 o Teme

53 "YKEcTKOoCTh BOIBI M METOMEI €€ buGnnorexa LIOK
" https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
N bu6mmoreka [IOK
>4 AJtroMHHHiE https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCHA U bubmmoreka [IOK
TUJIPOKCHUIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
>0 Keneso https://m.edso00.ru/00ae1d86
57 OKcubl, THAPOKCUIBI U COJIH bubnnoreka [JOK
xenesa (1) u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O06o001IeHre U cUCTeMaTH3aIHs
3HaHUU
[IpakTuueckas pabora Ne 7.
Pemenne skcnepruMeHTaIBHBIX bubnnoreka [JOK
59 .
3az1a4 no teme «BaxnHenmue https://m.edsoo.ru/00ae3de8
METAJIJIBI U UX COECIUHEHUS»
Boruncnenus o ypaBHEHUAM
XUMHYECKHUX PEAKIHH, ECIIN OIUH
60 U3 PEareHTOB J]aH B N30BITKE WU bubnnoreka [JOK
COZIEPKUT IIpUMECH. BrrunciieHus https://m.edso00.ru/00ae1750
MaccOBOM J0JIM BBIXOJ1a MPOAYKTa
peakuuun
61 O00011eHNEe U CUCTEMATU3ALIS
3HaHUHI
KonTponbnas padota Ne4 o teme
62 «BakHeWIe MEeTalTbl B UX

COCOAUHECHU A
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63 BemecTBa u matepuaisl B 1 bubmuorexa [JOK
IIOBCEIHEBHOM KU3HU YEI0BEKa https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arps3HEHUE 1 bubnmoreka [JOK
OKpYKarollleil cpebl https://m.edso0.ru/00ae4270
65 Ponb xumuu B penieHun 1 bubnnoreka [HOK
9KOJIOTUYECKHX MTPOOIeM https://m.edso00.ru/00ae4270
66 PesepBHblit ypok. O6o01IeHNE U 1 bubnuoreka [IOK
cUCcTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O6o01IeHNE U 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O6o0mIieHNE U 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9cb?2
OBIIEE KOJIMYECTBO YACOB I10 68
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KVIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHUus

1

IIo Teme: ((HCpBOHaLIa.HI)HI)IG XUMHNYCCKHUEC ITIOHATHA»

11

pPacKpbIBaTh CMBICI OCHOBHBIX XHUMHYECKHX [MOHSITHI: aToM,
MOJICKYJIa, XUMHYECKHUH SJIEMEHT, IMPOCTOE BEIIECTBO, CIIOXKHOE
BEIIECTBO, CMeCh (OJHOPOAHAS W HEOJHOPOJHAsS), BaJCHTHOCTH,
OTHOCUTEINIbHAs aTOMHAas W MOJIEKYyJsipHAsE Macca, KOJIMYECTBO
BEIIECTBAa, MOJIb, MOJISIPHAs Macca, MaccoBasi JOJSi XUMHUYECKOTO
3Je€MEHTa B COCAMHEHUH, MOJISIPHBIN 00BEM, XMMHYECKasi PeaKius,
KnaccupuKalusg — peaklUuid: peaklud COCAMHEHHUS, PEaKIuu
pa3lioKEHUs, pEaKlMH 3aMEIEHUs, peaKIMu OoOMeHa, 3K30- M
SHAOTEPMHUUYECKUE PEaKIMH, TETIOBOW 3((EeKT peakiuu, pacTBop,

MaccoBas JI0JIsI BEIeCTBa (MPOIEHTHAsE KOHIICHTPAIIUsI) B paCTBOPE

1.2

HIUTIOCTPUPOBATE B3aAUMOCBSA3b OCHOBHBIX XHMHUYCCKHUX MOHATUH U

MNPUMCHATH OTU MOHATHA IPHU OITMCAHUHN BEIICCTB U UX npeBpameHMﬁ

13

HCIIOJIb30BAaTh XMMHUYECKYI0O CUMBOJIMKY JUIsI COCTaBIEHUS (Popmyr

BCIICCTB U ypaBHeHPII’I XUMHUYCCKUX peaKHHfI

1.4

PaCKpbIBaTH CMBICII 3aKOHOB  COXpPAaHCHUA MaACCbl BCHICCTB,
MOCTOAHCTBA COCTAaBa, ATOMHO-MOJICKYJIDHOI'O YUYCHHUSA, 3dKOHa

ABoraapo

1.5

OIPCACIIATL  BAJICHTHOCTH ATOMOB  3JICMCHTOB B 6I/IHapHLIX

COCINHCHUAX

1.6

KJIacCU(UIUPOBATh XUMHUYECKHE pEaKIHH (M0 YUCIY U COCTaBy

Y4YacCTBYIOIIMX B PEaKIMH BEIIECTB, 110 TeIIOBOMY 3 (deKTy)

1.7

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacCChI

BCIICCTB




1.8

BBIYHCIISITH MacCCOBYIO JIOJIF0 XMMHYECKOTO 3JieMeHTa 1o (opmyre

COCOIUHECHUA,

1.9

BBIYUCIIAATh MaCCOBYIO JOJIIO BEHIECTBA B PACTBOPE

1.10

MPUMEHSITh €CTECTBEHHOHAYUYHBIC METO/IbI TO3HAHUS — HAOTIOACHHE,
W3MEpEHUe, MOJACIUPOBAHUE, OKCIEPUMEHT  (pealbHBId U

MBICJICHHBIN )

Ilo Teme: «BaxkHelmmue MMPEACTABUTECIIN HCOPraHUYCCKHUX BCUICCTB»

2.1

PaCKpbrIBaTb CMBICII OCHOBHBIX XHWMHYCCKHUX TTOHSATHH: OKCH I,

KHCJ0Ta, OCHOBAaHUC, COJIb

2.2

OIPECACIIATh IMPUHAAICKHOCTE BCIICCTB K OHpC,I[GJ'IéHHOMy KJIacCy

coeanHeHui 1o Gpopmynam

2.3

KJ'IaCCI/Iq)I/H_II/IpOBaTB HCOPraHN4YCCKUC BCHICCTBA

2.4

XapaKTepu3oBaTh (OMHCHIBATh) OOIIME XUMHUYECKHE CBOICTBa
BEILIECTB PA3JIMYHBIX KJIACCOB, MOATBEPIKIasi OMUCAHUE MPUMEPAMU
MOJIEKYJISIPHBIX ~ YPaBHEHHH  COOTBETCTBYIOIIMX  XHUMHUYECKUX

peakuuii

2.5

IIPpOrHO3UpPOBAThb CBOMCTBaA BCIICCTB B 3aBHCHMMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOKHOCTH IIPOTCKAHUA XHUMHYCCKUX

npeBpameHHﬁ B Pa3JIMYHBIX YCIIOBUAX

2.6

ClieIoBaTh TMpaBWJIaM TIONB30BaHUS XHUMHUYECKOM TOCYAOH W
abopaTOpHBIM O00OpPYJAOBAaHUEM, a TAK)Ke MpaBUIaM OOpaleHus C
BEIIECTBAMH B COOTBETCTBHH C HMHCTPYKIMSIMH IO BBIMOJIHEHHIO
na6opaT0pme XUMHUYCCKUX OMBITOB IO IMOJYYCHHIO U CO6I/IpaHI/IIO
ra3o00pa3HbIX BEIMIECTB (BOAOPOAA M KUCIOPOAA), TPUTOTOBICHHIO
pacTBOpPOB € OMNPEACIEHHON MacCOBOM JOJIEM PacTBOPEHHOTO
BEIECTBA, MJIAHUPOBATh U MPOBOJUTH XUMHUUYECKUE IKCIIEPHUMEHTHI
[0 PACIO3HABAHHUIO PACTBOPOB IIENOYEH U KHUCIOT C IOMOIIbIO

UHAUKATOPOB (JIaKMYC, (heHOoNPTaTIeHH, METUIIOPAHXK U JIPyTHE)

2.7

MIPOBOJIUTH PACYETHI [0 YPABHEHUIO XMMUYECKON peaKIuu

I[To Teme: «Ilepuonnueckuit 3akoH u llepmoamueckass cucrema
xumuueckux anemeHtoB JI. M. MenneneeBa. CTpoeHHE aTOMOB.

Xummdeckas cBsa3b. OKHCIUTEILHO-BOCCTAHOBUTCILHEIC pCaKkum»

3.1

PACKpPBIBATE CMBICII OCHOBHBIX XUMHWYCCKUX MOHSATHH: AApPO aToMa,

AJNIEKTPOHHBIA CIIOM aToMa, aToMHas opOuTalb, paguyc aroma,




XUMHYCCKAaAd CBA3b, MOJIApHAss W HCHOJApHAsA KOBAJICHTHAA CBA3b,
OJICKTPOOTPULIATECIILHOCTG, HOHHAdA CBA3b, HMOH, KaTHOH, aHHWOH,

CTCIICHb OKHCJICHUA

3.2

KJIaCCI/I(bI/II_[I/IpOBaTB XHUMHUYCCKUEC 3JICMCHTHI

3.3

OIMCHIBATh U XapaKTepu30BaTh TabmmuHyto Gopmy [leproamueckoit
CUCTEMBl XMMHYECKHUX DJIEMEHTOB: pazlinyaTh IMOHATHS «TJIaBHAS
noarpynma (Arpymnma)» u «mnobouyHas mnoxarpymnmna (brpymma)y,

«MaJIbIe» U «OOJIBIIINE) MEpUOabI

3.4

packpsiBaTh cMbica I[lepuoandeckoro 3akona JI.M. Menneneena:
JEMOHCTPUPOBATh MOHUMAHUE MEPUOJUYECKOM  3aBUCUMOCTH
CBOMCTB XHMMHYECKHUX DOJEMEHTOB OT HX IIOJIO)KEHUS B

[Iepnonnueckoii cucreme

3.5

COOTHOCHUTH O603Ha‘IeHI/I$I, KOTOPBIC HMCIOTCA B Ta6JII/IIIC
«HepI/IOI[I/I‘leCKaH CHUCTCMa XUMHNYCCKHUX 3JICMCHTOB I[I/I
MeHnzeneeBay ¢ YHCIOBBIMH XapaKTCPUCTUKAMH CTPOCHHSA aTOMOB
XUMHNYCCKHNX JJICMCHTOB (COCTaB H 3apgana daapa, 06mee YHCJIO

AJIEKTPOHOB U paclpeaeseHUe UX 0 AIEKTPOHHBIM CIIOSIM)

3.6

OonpeaciIATbL  CTCIICHb  OKHCJICHHA  3JICMCHTOB B 6I/IHapHBIX

COCANMHCHUAX

3.7

ONpeAeNATh BHUJ XMMHYECKON CBs3M (KOBaJIEHTHass U WOHHasA) B

HCOPraHNYCCKUX COCANUHCHUAX

9 KIIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble peaMeTHBIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1

ITo Teme: «BemecTBO U XUMUYECKask PEAKIIUS)

11

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IIOHATHUH: pacTBOP,
ANEKTPOJIUTHI, HEIIEKTPOJIUTHI, JIEKTPOIUTUYECKAs JUCCOLUAINS,
peakIMu MOHHOTO0 0OMeHa, KaTalu3aTop, XUMHUECKOEe PaBHOBECHE,
oOpaTtumble u HeoOpaTuMble peakuuu,
OKHUCJINTEIbHOBOCCTAHOBUTEIIbHBIE peakuumy, OKHCJIUTENb,
BOCCTAHOBUTENIb, OKHMCJIEHHE M BOCCTAHOBIICHHE, aJUIOTPOINMS,

aM(I)OTepHOCTL, XUMHYCCKas CBA3b (KOBEU'ICHTHEUI, HOHHAasd,




MeTaJIJII/I‘-IeCKaH), KpucCTalliIn4yeCKad peméTKa, CIIJIaBbI, CKOPOCTb

XHUMHYSCKOHN p€akuuu

1.2

WUIIOCTPUPOBATE B3aUMOCBA3b OCHOBHbLIX XHMHWYCCKUX MOHATUH H

MNPUMCHATH 5TU MOHATHA IPHU OITMCAHUU BCIICCTB U UX npeBpameHI/Iﬁ

1.3

COCTABJIATh YPAaBHEHHsI 3JIEKTPOJIUTUYECKON AUCCOLMALMM KUCIIOT,
LIEJI0YEN U COJIEH, IOJIHBIE U COKPAIEHHBIC YPAaBHEHUS PEaKLMM

HOHHOI0 OOMeHa

14

PACKPBIBATH CYHTHOCTH OKUCIIUTCIIbHO-BOCCTAHOBHUTCIIbHBIX peaKuHﬁ

IIOCPEACTBOM COCTABJICHUA DJICKTPOHHOI'O OajlaHca 3THX pCaKHI/Iﬁ

1.5

MIPOBOJMUTH PACUETHI [0 YPABHEHUIO XUMUYECKOU peakuu

IIo Ttemam: «Hemeramnsl u ux COCAUHCHUA» U «MeTtamnsl U HX

COCAUHCHUA»

2.1

XapakTepu3oBaTh  (OMHCHIBaTH) OOMME W CHenupUISCKue
XUMHYECKHE CBOMCTBA MPOCTHIX U CIOXKHBIX BEIIECTB, OATBEPKIAs
OMHMCaHUE TMPUMEpPAMU MOJICKYJSIPHBIX W HMOHHBIX YpaBHEHUU

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKI_II/Iﬁ

2.2

COCTaBJIAATHb YpaBHCHUA peaKI_II/Iﬁ, MMOATBCPIKAAOITHNX
CYIICCTBOBAHUC TCHETHYCCKOM CBs3H MCKOY B€IICCTBaAMU

PAa3JIMYIHBIX KJIACCOB

2.3

IIPOTHO3UPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHMU,
BO3MOXHOCTH ITPOTCKAHUA XUMHUUYCCKUX HpeBpaIlIeHI/Iﬁ B pa3JIMYHbIX

YCIIOBUSX

2.4

CIeAOBaTh IMpaBWaM IMOJb30BAaHUS XHUMHUYECKOW TMOCYI0H U
nabopaTopHbIM 000PYIOBaHHEM, a TaKXKe MpaBHUIIaM OOpaIleHHs C
BEIIECTBAMH B COOTBETCTBUM C HMHCTPYKUHUSMHU IO BBINOJHEHUIO
1ab0PaTOPHBIX XUMUYECKUX OMBITOB MO MOJYYEHUIO U COOMPaHHIO

ra3o00pa3HbIX BEIIECTB (AMMHaKa U YIIIEKUCIIOro ra3a)

2.5

MPOBOJIUTh PEAKIIMHU, MOJTBEPXKJAOUINE KaueCTBEHHbIN cocTaB
pa3IMYHBIX BEIIECTB: PACIIO3HABATH OIBITHBIM ITYTEM XJIOPHI-,
Opomuza, wuoaun, KapOonaTr, Qocdar, cunmkar, cyiabdar,
THJIPOKCUANOHBI, KATHOHBI aMMOHHSI, NOHBI U3YYEHHBIX METAIJIOB,

NPUCYTCTBYIOIIHEC B BOOAHBIX PACTBOPAX HCOPIraHUYCCKUX BCIUICCTB

ITo Teme: «XuMHS 1 OKpY’KaroIasi cpenay




pacKpbIBaTh CMBICI OCHOBHBIX XuUMHueckux mnouaruit: I[IJK

31 BEIIECTBA; KOPPO3HUS METAILIOB
MPUMEHITh OCHOBHBIC OINEPAIlUU MBICIUTEIIBHON JIEATSIBHOCTH —
aHaJlM3 M CHHTE3, CpaBHCHHE, OOOOIICHHE, CHCTEMAaTH3AIUIO,
39 BBISIBJICHHE IPUYMHHO-CIACACTBEHHBIX CBSA3CH — JUIS HM3y4YCHHS

CBOMCTB BCIICCTB U XUMHYCCKHX peaKum”I; CCTCCTBCHHOHAYYHBIC
METOJAbI IIO3HAHUA — Ha6J'IIOI[CHI/Ie, HU3MEPCHUE, MOACIUPOBAHUC,

9KCIIEPUMEHT (PEaIbHbI U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1

HepBOHa‘-IaJIBHBIe XUMHUYCCKUEC ITOHATUA

11

[Ipenmer xumun. Ponp XMMHUM B KU3HU Ye€JIOBEKa. XUMUS B CUCTEME HayK.
Tena u BemectBa. dusznyeckue CBOMCTBA BENMIECTB. ArperaTHOE COCTOSIHUE

BCIICCTB

1.2

ITonsTre 0 MeTogax Mo3HaHUs B XUMHUHU. UNCThIC BEILIECTBA U CMECH. CriocoOsbl

pas3aeneHus cMecen

13

ATOMBI U MOJICKYIJIBI. Xumuueckue djaeMeHTbl. CHMBOJBI XHUMHYECKHX

3JICMCHTOB. HpOCTHe H CJIOKHBIC BCIICCTBA. ATOMHO'MOHGKYHH[)HOG yYueHuUue

14

Xummueckas Gopmyria. BalleHTHOCTh aTOMOB XUMHYECKUX JIIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB. OTHOcHTeNnbHAass  aTOMHas — Macca.
OtHocuTenbHass MoJIeKyJIsspHas Macca. MaccoBast 4018 XHMHUYECKOTO

3JICMCHTA B COCINHCHHUHU

1.5

KommuectBo BemectBa. Mosib. Mousipaast macca. B3anmMoCBsA3b KOJIMYECTBA,
Macchl U 4HWCIa CTPYKTYPHBIX €IMHHUII BemlecTBa. Pacdé€rel mo dopmynam

XUMHNYECKUX COC}II/IHCHI/Iﬁ

1.6

Pu3nyecKkue U XUMHYECKHUE SIBJICHUSA. XUMHAUYECKAsl PEaKkus U €€ IPU3HAKH.
3aKOH  COXpaHEHMs  MacCchl  BellecTB.  XHMMHYECKHE  ypaBHEHUS.
Knaccupukanus XuMHYecKUX  peakuuid  (COeNMHEHUs,  Ppa3IoKeHus,

3aMeleHus, o0OMeHa)

1.7

XHWMHMYECKUN DKCHEPUMEHT: 3HAKOMCTBO C XHMHMYECKOW IIOCYIOH, ¢
npaBUIaMy paboThI B 1TaOOpaTOPUH U MpUEMaMH 0OpalleHus ¢ 1a00paTOPHBIM
o0opy/noBaHUEM, U3YYEHHE M OINUcaHue (U3MYECKUX CBOICTB 00pa3loB
HEOPraHMYeCKUX BelecTB, HaOmtogeHue ¢u3nueckux (IUIaBICHHE BOCKA,
TasiHUE JIbJIa, PACTUPAHUE caxapa B CTYIKe, KHIIEHHE U KOHJEHCAIlHsl BOJbI) U
XUMHUYECKUX (TOpEHHME CBEYM, IPOKAIMBAHME MEIHOM  ITPOBOJIOKH,
B3aUMOJICHICTBHE MeJla C KHCJIOTOW) SIBICHHI, HAOMIOJEHWE W OIHCAHHE
NPU3HAKOB MPOTEKaHWs XUMHUECKUX peakiuil (pas3liokeHue caxapa,
B3aMMOJICIICTBIE CEPHOM KHUCIOTHI C XJIOpUAOM Oapusi, pasioKeHue

ruapokcuaa meau(ll) mpu HarpeBanuu, B3aUMOACHCTBHE Kelle3a C PACTBOPOM




comu meau(1l), uzydenne croco0oB pa3aeneHus: cMeceil (¢ TOMOIIbIO MarHuTa,
GuIbTpOBaHME, BHITAPUBAHKE, AUCTUILISAIMS, XpoMarorpadus), mpoBeneHUe
OYMCTKH TIOBAPEHHOH CONMM, HAONMIOJACHHWE M ONHCAaHHE pPE3yJIbTAaTOB
MIPOBEJICHUS OIBITA, HJUTFOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MAcChl, CO3/IaHUE

MOJIENEN MOJIEKYJI (ILIapOCTEPIKHEBBIX )

Baxwnerinume npencraBuTeNn HEOPraHUYECKUX BEILIECTB

2.1

Boznyx — cmech razoB. CocraB Bozayxa. Kucnopog — sneMeHT u mpocToe
BemecTBo. HaxoxaeHne KucIopoaa B mpupoje, PU3NIecKue U XUMHUSCKUE
cBoiictBa (peakmuu ropenus). Oxcunpl. [Ipumenenue kuciaopoaa. CrocoOsl
IIOJIyYEHHUsl KHCIIOpoJa B JabOpaTopuu M IMpoMbIIeHHOCTH. Kpyrosopor

Kucnopoa B mpupoje. O30H — alIoTporiHas MoaupUKaIus KUCIOpoaa

2.2

TermnoBoil 3¢ ¢dekT XUMHUECKOW pPEaKlInu, TEPMOXHMHUYECKHE YpaBHEHUS,
9K30- ¥ PHJOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojb U METaH. 3arps3HEHUE

BO3/lyXa, YCWICHHUE TAPHUKOBOTO 3 (eKTa, pa3pylieHre 030HOBOTO CIIOS

2.3

Boznopox — anement u npocroe BemectBo. HaxosxkieHue Bogopoa B MpUpo/Ie,
bu3rYecKue M XMMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI ITOIYYCHUS.

Kucnore! u conu

2.4

Mounsipabiii 00BEM ra3oB. PacuéTsl 10 XUMUYECKUM YPaBHEHUSIM

2.5

®usnyeckue cBoiicTBa Boabl. Boma kak pactBoputenb. PacTBOpBI.
HacelienHpie 1 HEHACBIIIEHHBIE PACTBOPBI. PACTBOPUMOCTD BEHIECTB B BOJIE.
MaccoBass o1 BellecTBa B pacTBOpe. XUMHUUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Posib pacTBOpoOB B MPHUPOJIE U B KU3HH YeloBeka. KpyroBopor
BOJABl B IMpHUpOJE. 3arpsi3HEHUE MNpPUPOAHBIX BoJA. OXpaHa W OUYMCTKA

MPUPOIHBIX BOJ

2.6

Knaccudukanus Heopranmueckux coennHeHui. Oxcuapl. Kiaccudukarms
OKCHJIOB: cojieo0pa3yomue (OCHOBHbIE, KHCIOTHbIE, aM(OTepHble) U
HecoseoOpasyrone. HomeHnkiaTypa okcuaoB. OuU3NUecKue M XUMHUYECKHE

CBOMCTBA OKCHIOB. [Toirydenue okcuoB

2.7

OcHoBanus. Knaccudukanuss ocHoOBaHWM: MIENOYM UM HEPACTBOPUMBIE
ocHoBaHMs. HomeHknarypa ocHoBaHM. PU3NYECKUE U XUMUYECKHUE CBOMCTBA

ocHoBanuil. [TomydyeHne ocHoBaHUN

2.8

Kucnotel. Knaccupukanus kucnor. Homenknatypa kucior. Ousndeckne u
XUMHUecKHne cBoicTBa kucioT. Pag aktuBHoctH MetaiuioB H.H. bekerosa.

HOJ’IY‘{CHI/IC KHUCJIOT




2.9

Comu. Homenkiatypa coneil. @u3zndyeckue U XMMHUYECKHUE CBOMCTBA COJIEH.

[Tonydenue coneit

2.10

I'enetnueckas cBA3b MCXKIY KilaCcCaMU HEOPTaHUYCCKUX COC,Z[I/IHCHI/Iﬁ

2.11

XUMUYECKUN HIKCIIEPUMEHT: KAueCTBEHHOE OINPEICICHUE COJCPIKAHUS
KHCIIOpO/ia B BO3[yXe, MOJIydeHUe, coOupaHue, paclio3HaBaHue U M3yueHUe
CBOMCTB KHCJIOPO/a, HA0JII0IEHUE B3aUMOIEHCTBHS BELIECTB C KUCIOPOAOM U
YCIIOBUSI BOSHUKHOBEHHUS U MPEKPaIIeHUs TOpeHus (Moxapa), 03HaKOMIICHHE C
o0Opa3llaMu OKCHJOB M OIMCaHME MX CBOMCTB, IMOJy4eHHE, COOHMpaHHeE,
pacrno3HaBaHHe M W3Y4YE€HHE CBOWCTB BOJOpOJa (FOpEHHE), B3aUMOJICHCTBUE
BOJIOpOA c OKCHUJIOM meu(ll) (BO3MOXHO HCII0JIb30BaHUE
BUJICOMATEPHANIOB), HAOIOIeHHE O0pa3IoB BEIIECTB KOJIUYECTBOM | MOIb,
HCCIIEIOBaHUE OCOOEHHOCTEH  pacTBOPEHMs] BEUIECTB C  Pa3IM4HOMN
PacTBOPUMOCTbIO, IPUTOTOBIEHHE PACTBOPOB C ONPEAEIEHHONM MacCOBOM
JIOJIE pacTBOPEHHOTO BEILIECTBA, B3aUMOAECHCTBUE BOABI C METaIaMHU
(HatpueM U KanblueM) (BO3MOXKHO HCIIOJIb30BaHUE BHAEOMATEPUATIOB),
OIIpEe/ICJIEHUE PACTBOPOB KHUCIOT M IIEJIOYEH C MOMOILBIO HWHIUKATOPOB,
UCCleIoBaHie OOpa30OB HEOPTaHWYECKUX BEIIECTB PA3UYHBIX KJIAcCOB,
HaOJII0JICHUE W3MEHCHHS OKPAaCKH HHJIUKATOPOB B PACTBOPAaX KHUCIOT U
uienouei, n3yuenue Biaumozeiicteus okcuna meau(ll) ¢ pactBopom cepnoit
KHCJIOTBI, KHCJIIOT C MCETallllaMH, peaKuHﬁ HeﬁTpaHHSaHHH, IMMOJIY4YCHHEC
HEpPacCTBOPUMBIX OCHOBAHMI, BBITECHEHHE OJHOrO MeTajula JPYyruM U3
pacTBOpa COJM, PEIICHUE PKCIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «Baxuenime

KJIACChl HECOPIraHNYCCKUX COE€IUHEHUI

[lepnonnueckuii 3akoH u [lepuoanyueckas cucTeMa XMMUYECKUX 3JIEMEHTOB
J.U. MenneneeBa. Ctpoenne aToMoB. XUMHYECKask CBsI3b. OKUCIUTEIHbHO-

BOCCTAHOBUTCIIbHBIC PECAKIITUN

3.1

[TepBble MONBITKM KIACCH(PUKAIUU XUMHUYECKHX JJIEMEHTOB. [loHsTHe O
rpynmax CXOAHBIX 3JIEMEHTOB (IIETOYHBIE U IIEIOYHO3EMETbHBIE METAILIbI,
raJIOTeHbI, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbhle 00pa3yloT aMmdoTepHbIe

OKCHUABI U TUAPOKCUBI

3.2

[Iepnonnueckuit 3akoH. Ilepmonnueckas cucTtemMa XMMHYECKHUX 3JIEMEHTOB
JH.U. MenneneeBa. KoporkonepuonHas M JJIUHHONEpUoIHas (HopMel
[Tepuonnueckoit cucrembl xumuueckux osneMeHtoB J[.M. Mengeneena.
Ileproasl u rpynmnbl. PU3NYECKUI CMBICT MOPAIKOBOTO HOMEpPA, HOMEPOB

nepuoaa v rpymurbl 3JICMEHTA




3.3

Crpoenue aromoB. CoctaB aTOMHBIX siiep. M3oTonbl. DnexkTponbl. CTpoeHue
UIEKTPOHHBIX 000JI04eK aTOMOB MepBbIX 20 XUMHUYECKUX HJIEMEHTOB
IIepunonnueckoit cucremsl .M. MenneneeBa. XapakTepuCTHKAa XUMAYECKOIO

3JIEMEHTa Mo ero nonoxxkeHuto B [lepuoauyeckoii cucreme .M. Menneneena

3.4

3aKOHOMEPHOCTH HM3MEHEHMsS paJuyca aTOMOB XHMMHYECKUX 3JIEMEHTOB,
METAUINYECKUX M HEMETAJUIMYECKUX CBOMCTB IO TpyINIaM W IEPUOJAM.
3nauenue [leproanueckoro 3akoHa u [lepuoanueckoil CUCTEMbI XUMUYECKUX
3JIEMEHTOB JUISl Pa3BUTHs Hayku W npakTuku. [[.M. MenaeneeB — y4y€Hblid U

IrpaXaaHuH

3.5

Xumunueckass cBa3b. KoBaneHTHass (TOJisipHAsT W HEMOJIApHAsi) CBS3b.

9J'IeKTp00TpI/II_IaTCJ'IBHOCTB XUMHUYECKUX 3JIEMEHTOB. OHHAs CBS3b

3.6

Crenenb okucieHus. OKUCINTEIHOBOCCTAHOBUTCILHBIC pC€akuunu. HpOHCCCI)I

OKUCJICHHS M BOCCTaHOBJICHHI. OKHUCIIUTEN U BOCCTAHOBHUTEIIN

3.7

9 KVIACC

Kon

XUMUYEeCKUH 9KCIICPUMCHT:. H3YUCHUC O6p8.3LIOB BCIICCTB MCTALJIOB H
HEMCTAJJIOB, B3aHMMOJICHCTBHC ruapokCcuaa UHKa C pacTBOpaMH KHCJIOT U
menoqeﬁ, MMPOBCACHUC OIIBITOB, HIUIFOCTPUPYIOIIUX ITPUMEPBI OKHUCIIUTCIIBHO-

BOCCTAaHOBUTEJIbHBIX peakluil (ropeHue, peakliuu pa3yioKeHNs, COETUHEHMS)

IIpoBepsieMblii JJIEMEHT COACPKAHUSA

BemectBo 1 xummnueckas peakuus. [Toropenue

11

[lepuonnueckuii 3akoH. Ilepuoguyeckas cucremMa XUMHUYECKHUX 3JIEMEHTOB
J.W1. MenneneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B N3MEHEHUN CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB NEPBBIX TPEX NEPUOJOB, Kalus, KalbLMs U HUX
COEMHEHHI B COOTBETCTBUHU C IOJOKEHUEM 3JIEMEHTOB B Ileprnoamueckoii

CUCTCMC U CTPOCHUCM UX ATOMOB

1.2

CrpoeHne BemiecTBa: BHJbI XUMHUYECKOW CBSA3M. THIBI KPUCTAIIIMYECKHX
pEemETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT THIIA KPUCTAIUIMYECKON
pemIETKH M BHJIAa XUMHYECKOH cBs3u. Kiaccudukanus m HOMEHKIaTypa
HEOpPraHMYECKUX BeUIeCTB (MEXIyHApoJHas M TpUBHAJbHAsA). XUMHUECKUE
CBOMCTBA BELIECTB, OTHOCAILIUXCS K Pa3JIMYHBIM KJIACCAM HEOPraHUYECKHUX

COG)IHHeHI/Iﬁ, TCHCTUYCCKAA CBA3b HCOPraHNMYCCKUX BEIICCTB




1.3

Krnaccudukanus XuMUYeCKIX peakluid 1Mo pa3IMyHbIM MPU3HAKAM (TI0 YUCITY
U COCTaBy YUYacCTBYIOIIMX B pEaKIMU BEIIECTB, MO TemioBoMy 3(ddexTy, no
M3MEHEHHIO CTETIEHEH OKHMCICHHUS XUMHUYECKUX 3JIEMEHTOB, 10 00paTUMOCTH,
[0 Yy4YaCTHIO KaTajgu3aTopa). OK30- M DHIOTEPMUYECKHE pEaKIlHH,

TEPMOXUMHYECKHE YpaBHEHUA. [[OHATHE O CKOPOCTH XUMUUYECKON pEaKLIMU

14

[Tonsatue 06 oOpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [loHsaTue o
TOMOTE€HHBIX W TE€TEPOreHHbIX peakuuax. lloHATne o0 XUMHUYECKOM
paBHOBecuH. DakTOpbI, BIUAIOIMIME HA CKOPOCTbh XUMUYECKOH pEakUuu M

ITOJIOKCHHUEC XUMHUYCCKOI'0O PaBHOBECHUSA

1.5

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pcaKkuuu, C-)HCKTpOHHBIfI OaaHc
OKHCIIMTEILHO-BOCCTAHOBUTEIILHOM pe€aKnuu. CocraBneHue ypaBHeHI/Iﬁ
OKHCIHUTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKHI/Iﬁ C HCIIOJB30BaHHUEM MCTOAA

QJICKTPOHHOI'O OanaHca

1.6

Teopust ANEeKTPOIUTUYECKON AUCCOLMALIMU. DIIEKTPOJIUTHI U HEAIEKTPOJIUTHI.
Katnonpl, aHnOHBI. MeXaHU3M JUCCOIMAIIMH BEIIECTB C PA3IMYHBIMHU BUIAMH
xuMudeckon cBsizu. Crenenp nucconuanuu. CuiabHbIC U C1a0ble 3JIEKTPOJIUTHI.
Peakiiuu monHoro oomMeHa. Y ClioBUs MPOTEKaHUS PeaKIii HOHHOTO OOMEHa,
MOJIHBIE M COKpAIIEHHBIE MOHHBIC ypaBHEHUs peakiuidl. CBOWCTBAa KHCIIOT,
OCHOBaHMH W COJCH B CBETE NPEACTABICHHH 00 SJIEKTPOJMTHYCCKOM

Aucconuranuu. KauectBeHHbIC PCaKIIM Ha NOHBI. Ilonsatue o TUAPOJIN3C cojeit

1.7

XUMUYECKUI SKCIIEPUMEHT: O3HAKOMJIEHHE C MOJEISIMH KPUCTAITTMYECKUX
PEIETOK HEeOpPraHMYECKUX BEIIeCTB — METANIOB U HeMeTaJuloB (rpaduta u
asMasa), CIOXHBIX BEIIECTB (XJIOpUJIa HATpUs); UCCIIEJOBAaHUE 3aBUCUMOCTHU
CKOPOCTH XMMHYECKOH pEaKIMH OT BO3ACUCTBHUS pPA3NUYHBIX (DaKTOpOB;
UCCIIEIOBaHUE  3JIEKTPOINPOBOAHOCTH  pPacTBOPOB  BEHIECTB, Ipoliecca
JMCCOLMALMM  KHUCJIOT, INeiaoded M cojedl (BO3MOXKHO HCHOJIb30BAHUE
BUJICOMATEPHAIIOB); IPOBEIECHUE OMBITOB, WUIIOCTPUPYIOIIUX MPU3HAKU
NpOTeKaHUs peakluid MOHHOro obMeHa (0Opa3oBaHHE OCa/iKa, BbIJIEJIEHUE
raza, oOpa3oBaHHE BOJbl); ONBITOB, WJUIIOCTPUPYIOUIMX  MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX peaxkuui (ropenue, peakuuu
pa3joXKeHUsl, COEJUHEHMs); paclo3HABaHUE HEOPraHWYECKUX BEIIECTB C
IIOMOUIBIO0 KAUECTBEHHBIX PEAKIMI HA MOHBI, PEIIEHUE dKCIIEPUMEHTAIBHBIX

3aaa4

HewmeTamis! 1 UX COeIUHEHUS




2.1

OOmast xapaktepuctuka ramoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHHe U (QU3NYECKUE CBOMCTBA
MPOCTBHIX BEUIECTB — TaJIOTEHOB. XUMUYECKUE CBOMCTBA Ha MPUMEPE XJIOpA
(B3auMoielicTBHE ¢ MeTa/lllaMu, HEMETAJUIaMH, LIeJI0YaMu). XJIOPOBOIOPO/I.
ConsiHass KUCIIOTa, XUMHYECKHE CBOMCTBA, IMOJIY4YEHUE, TPUMEHEHHE.
JelicTBue xJiopa M XJOpPOBOJOpPOJiIa HAa OpraHu3M 4eyoBeka. Baxueiimme

XJIOpUAbI U UX HAXOXJACHUC B IIPUPOAC

2.2

OO6mas xapakTtepuctuka 37meMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHble cTeNIeHH OKuciaeHus. CTpoeHue U pu3nuecKue CBONCTBa
MPOCTBIX BEIIECTB — KHCIOpPOJa W Cepbl. AJUIOTPOINHBIE MOAM(UKAIUU
KHUCJIOpOAa M cepbl. XMMHUYECKHe CBOMCTBa cepbl. CepoBOIOpPOJI, CTPOCHHUE,
¢usnveckne U XUMHUYECKHEe CBOWCTBA. OKCHABI CEphl KaK IMPEICTaBUTEIH
KHUCJIOTHBIX OKcUIOB. CepHasi KMCI0Ta, GU3NUYECKUE U XUMHUECKUE CBOMCTBA
(oOmue kKak MpeAcTaBUTENS Kilacca KUCIOT U cnennduyeckue). XMMHIECKUe
peakiuy, Jexalyue B OCHOBE MPOMBIIIJIEHHOTO CII0co0a MoJIydyeHHsI CEpHOM
kucioTel. [Ipumenenue. Conm CepHOM KHCIOTHI, KAYECTBEHHAS PEaKIHs Ha
cynbdar-uoH. HaxoxeHue cepsl 1 €€ COeJUHEHUH B pupoae. XUMHUYECKOe
3arpsi3HEHUE OKPYXKAIOILIEH Cpeibl COSAMHEHUSAMU CEepbl (KUCIOTHBIE HOXKIH,

3arpA3HCHUEC BO3AyXa U BO,I[OéMOB), CIIOCOOBI €T0 IpeaoTBpaliCHUA

2.3

OO6mas xapakTepuctuka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEepHbIE CTEMEHU OKUCIECHUSA. A30T, pPAaCHpOCTpaHEHUE B
npupojie, puznyeckue U XuMudeckue cBoicTBa. KpyroBopor azota B mpupoe.
AmMmHak, ero (Qu3nueckMe W XUMHUYECKHUE CBOMICTBA, TMOJIyu€HHE U
npuMeHerne. Coiau aMMOHUS, WX (U3WYECKHEe M XHUMHYECKHE CBOWCTBA,
npuMeHeHne. KauecTBeHHas peakiinsi Ha HOHbI aMMOHHUsL. A30THas KUCIIOTa, €€
noJiyuyeHue, pu3ndeckue U XMMHUecKHe cBocTBa (001I1e KaK MpeCTaBUTEeNs
Kjlacca KHUCIOT M crnenuduueckue). lMcnoiab3oBaHWe HUTPATOB U coJiei
aMMOHHS B KaueCTBE MUHEPAIBHBIX yIOOpeHHH. XUMHUECKOE 3arps3HEeHUE
OKpY>KaroIlel cpesibl COETUHEHNUMHU a30Ta (KUCIOTHbIE JOXK/HU, 3arps3HEHUE

BO3/lyXa, TOYBBI U BOJIOEMOB)

2.4

®docdop, amnorpornubie Moaupukanuu pocdopa, puznuecKre U XUMHUECKHE
cBoiictBa. Oxcun ¢ocdopa(V) u docdhopHas kucnora, Qusnueckue u
XUMHUYECKHE CBOMCTBA, moiyueHue. lcmonp3oBanue ¢dochaToB B KauecTBE

MUHEpAIbHBIX YA00peHHit




2.5

OOmast xapakTepuctuka 371eMeHTOB |VA-rpynmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCICHUA. YTIEpoAd, aUIOTPOIHbIE
MOIU(UKAINK, PACIPOCTPAaHEHUE B TpUpojae, (U3NUECKUEe U XUMHUYECKUE
cBoiicTBa. Ancopoumsi. Kpyrosopot yriiepona B npupoje. OKCHbI yriiepoaa,
uX (u3NYecKue M XMMUYECKHE CBOWCTBA, JCHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJIy4eHUE U IPUMEHEHHE. DKOJIIOTUYECKUE MPOOIEeMbl, CBSI3aHHBIE C OKCHUIIOM
yraepona(lV); rumore3a ri100ambHOTO TMOTEIUICHHUS KJIMMATa; MapHUKOBBIN
sddexr. YronpHas KUCIOTa U €€ conM, UX (U3MUecKrue U XUMHUYECKHe
CBOWCTBa, MOJIyueHHE W MpuMeHeHue. KauecTBeHHasi peakuus Ha KapOoHAT-
noHbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEAUIIMHE, TPOMBIILIICHHOCTH U

CEJILCKOM XO3AMCTBE

2.6

IlepBoHayasibHbIE OHATHS 00 OPraHUYECKUX BELIECTBAX KAK O COSAMHEHMSIX
yriepoga (MeTaH, 3TaH, 3TWUJIEH, aleTWIEH, 3TaHOJ, TJIMLEPHH, YKCYCHas
kucinora). Ux cocraB u xummdeckoe ctpoeHue. Ilonsatue o Omonormuecku
BaXHBIX BEIECTBAX: XXUpax, OelKax, yrjieBojax — U UX POJIM B JKU3HU
yeynoBeKka. MarepuaabHOE €IMHCTBO OpPraHMYECKUX W HEOPraHMYeCKHUX

COCTUHEHUN

2.7

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOWCTBA, IIOJyYE€HUE U
npuMeHenune. CoeanHeHust KpeMHus B npupoze. OOmue npeacraBiaeHust o0
okcuze kpeMuus(1V) u kpemHueBoi kuciore. CUIMKAThI, UX UCIOJIb30BAHNE
B ObITY, MEOUIMHE, TPOMBIIUICHHOCTH. BakHeimue cTpouTenbHbIe
Marepuaibl: KepamMHuKa, CTEKJIO, IIEMEHT, OeTOH, xkene300eToH. [IpobieMbr
0€30IaCHOTO MCIIOJIb30BaHUs CTPOMTEIbHBIX MaTepHaJOB B IMOBCEIHEBHOM

KHU3HU

2.8

XUMUYECKUI SKCIIEPUMEHT: M3y4eHHE OO0pa3I[0B HEOPraHMUYECKHUX BEILECTB,
CBOMCTB COJITHOM KHCJIOTBI; IPOBEJEHUE KAUECTBEHHBIX PEAKLUI HA XJIOPH-
MOHBl M HaOJIOJEHHE MPHU3HAKOB MX IPOTEKaHHUS; OMBITHL, OTpakarollue
¢du3nyeckre 1 XMMHUYECKUE CBOMCTBA raJIOT€HOB M UX COEAMHEHUH (BO3MOXKHO
HCIOJIb30BaHNE BUJEOMATEPHANIOB); O3HAKOMJIEHHE C OOpa3lamH XJIOpPHI0B
(rayloreHN1I0B); O3HAKOMJIEHHE C oOpa3uamMu cepbl M €€ COeAMHEHUSIMU
(BO3MOHO HWCTIOJB30BAaHUE BHUCOMATEPHUATIOB); HAONIOJECHUE TIpoliecca
o0yrJIMBaHUs caxapa MoJ| JeiCTBUEM KOHIEHTPHUPOBAHHOM CEpHOU KUCIIOTBHI;
M3Y4YeHHE XUMUYECKHUX CBOMCTB pa30aBIeHHON CEpHON KUCIOTHI, IPOBEACHNE
KayeCTBEHHOW peakIuu Ha Ccynb(ar-uoH M HaON0JeHHe TNpu3HaKa eé

MIPOTEKAHUS; O3HAKOMIIEHHE C PU3NUECKUMHU CBOMCTBaMH a30Ta, pochopa u ux




COeTUHEHUI (BO3MOXXHO HCIIOJIb30BAHUE BHJICOMATEPHATIOB), 0Opa3inaMu
a30THBIX U (OChHOPHBIX YAOOPEHUH; MOIyYCHHE, COOMPAHKE, PACIIO3HABAHKE
Y M3YYCHHE CBOWCTB aMMHaKa; MPOBEJACHUE KAaYeCTBEHHBIX PEAKIUi Ha MOH
amMmMoHUA U (dochaT-MOH U H3yYEHHE NPUIHAKOB HUX MPOTEKaHUs,
B3aUMO/ICHCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C ME/IbIO (BO3MOKHO
UCIOJIb30BaHUE BHUACOMATEpUAIOB); M3YUYEHHUE MOJENeld KPUCTALTMUYECKHUX
peméTok anMasa, rpadura, QynaepeHa; O3HAKOMIICHHE C IPOLECCOM
a7icopOLMU paCTBOPEHHBIX BEIECTB aKTUBUPOBAHHBIM YIJIEM M yCTPOWCTBOM
MPOTHBOra3a; MOJydYeHHe, cOOMpaHue, pacrlo3HaBaHHEe W M3yYCHHE CBOWCTB
YIJIEKUCIOro Ta3a; MPOBEACHHE KayeCTBEHHBIX peakuuid Ha KapOoHaT- U
CWJIMKAT-UOHBl M W3YYCHUE MPU3HAKOB UX MPOTCKAHUS; O3HAKOMIICHHE C
MPOJYKIIMEH CUIMKATHOW MPOMBIIIJICHHOCTH; PEUICHHE SKCIIEPUMEHTAIBHBIX

3a71a4 110 TeMe «BaKHeENIIe HEMETAIUILI U UX COETUHEHUS)

Mertanisl 1 uX COCIUHCHUA

3.1

OOwiast XapakTepUCTHKAa XUMHUUECKUX JIEMEHTOB — METAJJIOB HA OCHOBAaHUH
ux nosoxeHus B llepuogmyeckod cucreMe XMMHYECKMX d3ieMeHToB [I.U.
Menpeneesa u ctpoeHus aToMoB. CTpoeHHe MeTauioB. MeTtandeckast CBs3b
U MeTaJUIMYecKas KpUCTaUIMYyecKass pelmeTKa. ONEKTPOXUMHUYECKUN Pl

HaHpH)I(eHI/Iﬁ MCTaJ1JIOB

3.2

dusnueckue U XUMUYECKne cBOMCTBa MeTayu1oB. O0IIKe criocoOb! MOTy4YeHUs
MeTaisoB. [loHsTHE O KOPPO3UU METAIOB, OCHOBHBIE CITOCOOBI 3aLIUTHI UX OT
koppo3uu. CruiaBsl (CTajb, YyT'yH, JIOPATIOMUHUN, OPOH3a) U UX IPUMEHEHHE

B OBITY U IPOMBIIIJIEHHOCTH

3.3

[lenounble MeTamibl: nonoxeHue B [lepuoandeckoil cucreMe XUMHUYECKUX
anemeHnToB JI.1. MenzeneeBa; CTpOCHUE UX aTOMOB; HAXOXKIECHUE B MPUPOJE.
duznyeckue U XMMHUYECKHe CBOMCTBA (Ha mpuMepe HaTpus U Kanusi). OKCHbl
nu FI/II[pOKCI/IJII)I HanI/Iﬂ U KaJiusd. HpI/IMeHCHI/Ie IICJIOYHBIX METAJIJIOB U HUX

COoeTMHEHUN

3.4

Illenoyno3eMenbpHbIE METAJIBI MarHui W KajdbIUi: TIOJOXKEHHE B
[Iepuonnueckoit cucremMe xumuueckux dnemeHToB .M. Menzaeneesa;
CTPOCHUE UX aTOMOB; HaXOXKJICHUE B mMpupoje. OPU3N4YecKkrne U XUMMHUYECKHE
CBOICTBa MarHvsi M Kajblius. BakHeWIIne COeTUHEHUS KalbIus (OKCHUI,

THAPOKCHI, cOJIn). JKECTKOCTH BOJBI U CITOCOOKI €€ yCTpaHEHUs

3.5

AmoMuHMI: noJokeHue B [leprnonyeckoil cUCTeMe XUMUYECKUX SJIEMEHTOB

I[I/I MCH,Z[CJ'ICCBE[; CTPOCHUC aTOMA; HAXOXIACHUC B IMPHUPOJIL. duzndeckue u




XAMUYECKHE CBOWCTBA amiOMHHHSA. AMQOTEpHBIE CBONCTBA OKCHIA W

THAPOKCHUIa aJITOMUHUA

3.6

Keneszo: nonoxenue B [lepronnueckoit cucteMe Xumuiueckux snementon 1. M.
MeneneeBa; CTpoeHHE aToMma; HaxoxJaeHue B mnpupoae. Dusmueckue u
XUMHUYECKHE CBOMCTBA >kene3a. OKCuabl, THAPOKCUIIBI U coiu sxene3a(ll) u

xenesza(lll), ux cocras, cBOMCTBA U MOJIy4eHHUE

3.7

XUMHUYECKUH HKCIIEPUMEHT: 03HAKOMJIEHHE ¢ 00pa3liaMy METaJIJIOB U CILIABOB,
X (pU3MYEeCKMMH CBOMCTBAMH; M3y4YEHHE PE3YJIbTATOB KOPPO3HHU METAJUIOB
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHAJIOB), 0coOeHHOCTeH
B3aUMOJICMCTBUSL OKCHUJAa KaJlbliUsl M HATpus C BOJOM (BO3MOKHO
HCIOJIb30BaHUE BHUJECOMATEPHAIIOB); HCCIIEIOBAHUE CBOMCTB KECTKOM BOBI;
mpolecca TOpeHMsI JKelle3a B KHUCIopoJe (BO3MOXKHO HCIIOJIB30BAHUE
BUJIEOMATEPHAJIOB); IPU3HAKOB IPOTEKAHUS KaUECTBEHHBIX PEAKIIMN Ha MOHbI
(MarHusi, Kanuplys, amoMuHus, 1uHKa, kenesa(ll) u sxenesa(lll), memu(ll);
HaOJII0ICHNE U ONIMCaHKE MPOLIECCOB OKPAIIMBAHUS TNIAMEHU HOHAMU HaTpus,
Kamus W KanblMs  (BO3MOXKHO — MCIOJIb30BaHUE  BHJIEOMATEpPUAIIOB);
ucciesoBaHie aM(pOTepHbIX CBOWCTB I'MJIPOKCUAA ATIOMHHUSA U THAPOKCHUIA
LIMHKA; pelIeHNE SKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe «BakHeliue MeTaibl

1 UX COCOIUHCHUA

XUMUS U OKpy’Karolas cpeja

4.1

HoBsie maTepuansl 1 TeXHOJOTMU. BellecTBa 1 Marepualibl B MOBCEAHEBHOM
JKUA3HU YeJI0BeKa. XUMHUS U 310poBbe. be3ornacHoe ucnonb30BaHue BEIIECTB U
XUMHUYECKUX peaknuii B ObITy. [lepBas momoIs Mpu XUMUYECKUX 0XKOTrax u

OTpAaBJICHUAX

4.2

OCHOBBI ~ JKOJIOTMYECKOHM  IpPaMOTHOCTH.  XHUMHYECKOE  3arpsi3HEHue
okpyxaromeit cpeast [IJIK. Ponb xumun B perieHn# 3KOJIOTUYECKUX MTPOOIIEeM.
[IpupoaHble UCTOYHUKHU YTIJIEBOJIOPOAOB (yrojib, MPUPOAHBIA Ta3, HEQPTH),

IMPOAYKTBI UX nepepa60TKI/I, HX POJib B 6LITy " NPOMBIIIINIICHHOCTH

4.3

XHUMHUYECKHM OKCIICPUMCHT: U3YUCHUC O6p8.31_[0B MaTcpHraJioB (CTCKJ'IO, CIIJIaBbI

METaJJIOB, MOJIMMEPHbIE MaTepHaIbl)




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIETI'O OBPA30OBAHUSA

Kon
NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTam
0a30BOIr0 YPOBHSI 0CBOEHMSI OCHOBHOM 00pa3oBaTe/IbHOM
NPOorpamMMbl OCHOBHOTI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

IIpencraBnenue:

11

O T03HABaGMOCTH SIBJICHHI npupoabl, IMOHUMAHUE 00BEKTUBHOMI
3HAYUMOCTH OCHOB XMMHYCCKOM HAaYKH KaK obnacTu COBpPCMCHHOT'O
CCTCCTBO3HAaHUA, KOMIIOHCHTA 061116171 KYJIbTYPbl U HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBECKAa B YCJIIOBUAX COBPEMCHHOI'O 06IH€CTB21;

IIOHUMAHHUE MECTa XUMHUH CPEAN NPYI'UX CCTCCTBCHHBIX HAYK

1.2

0 HAYYHBIX MCTOAAX ITO3HAHUSA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAaX HUCCICAOBAHUA BCHICCTB W HN3YUCHUA
XUMHNYCCKHUX peaKuHﬁ; YMCHHEC HCIOJIB30BaTb MOJACIN  JIA

00BACHEHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

o cdepax podeccCHOHATBHON NEeSITEIBbHOCTH, CBSI3aHHBIX C XUMHUCH
1 COBPEMCHHBIMU TCXHOJIOT'MAMU, OCHOBAHHBLIMHM Ha HOCTHIKCHUAX
XUMHUYECKON HAayKH, YTO MO3BOJHUT OOYUYaIOIIUMCSl paccMaTpuBaTh
XUMUI0O Kak cdepy cBoed Oyaymeid  mpodecCHoHATbHON
NESTeNbHOCTH W CIeNaTh OCO3HAHHBIA BBIOOD XHUMHH Kak
npoUILHOTO MpeaMeTa MPH TEepexojie Ha YPOBEHb CPEIHETO

o01m1ero oopa3oBaHus

Bragenne cucreMoll XMMHUYECKMX 3HAHUM M yMEHHE IPUMEHSTH

CUCTCMY XUMHUYCCKUX 3HaHPII>i, KOTOpas BKIIKOYACT:

2.1

BaKHEHIIINE XUMHYECKHE ITOHATHS. XMMHUYECKHH DJJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE M CIIOKHOE BEIIECTBO, OJHOPOIHAS H
HEOJTHOPOJHAs CMECh, OTHOCHTEIbHBIE aTOMHAas W MOJICKYJSIpHAs
MAacChl, KOJMYECTBO BEIIECTBA, MOJIb, MOJIIPHAS Macca, MOJISPHBII
00BEM, OKCHJ, KUCIIOTa, OCHOBAaHHUE, CONb (CpEelmHsisA), XUMUYeCcKas
peaKIysl, pPEaKiMy COCTUHCHHS, PEaKIUH PA3JIOKEHUS, PEaKInu
3aMeIMICHHUs], peaknu oOMeHa, TeruioBor 3(deKT peakiuu, IK30- U
SH/IOTEPMHUYECKUE PEAKIIMH, PACTBOP, MACCOBAs JIOJISI XUMHUYECKOTO

QJICMCHTAa B  COCIUHCHUH, MaACCOBasA MOO0JId MW  NPOUHCHTHAA




KOHLIEHTPALIXs BEILIECTBA B PACTBOPE, SIAPO aTOMA, HIEKTPOHHBIN CIIOU
aToma, aToMHas oOpOHuTajb, PaAuyCc aToMa, BaJIEHTHOCTb, CTEIEHb
OKUCJICHHUS, XUMUYECKas CBA3b, JIEKTPOOTPULIATEIILHOCTD, ITOJISIpHAs
U HENOJIIPHAs KOBAJICHTHAs CBS3b, MOHHASA CBS3b, METAJUIMYECKast
CBSI3b, KpUCTAJNINYECKAs pEIIETKA (aTOMHAsl, HOHHAs, METaJUIMUECKas],
MOJIEKYJIIpHasi), HOH, KaTHOH, aHUOH, 3JIEKTPOJIUT U HENIEKTPOJIUT,
AIIEKTPOJIUTUYECKAsT JAMCCOLMALNS, PEAKIMM HMOHHOTO OOMEHa,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLUU, OKHCIMTENb H
BOCCTAHOBUTENb, OKHUCICHHE M BOCCTAHOBICHHE, JJIEKTPOJIM3,
XMMUYECKOE DPaBHOBECHE, OOpaTHMble U HEOOpaTHMBbIE DPEaKLUH,
CKOPOCTb XUMHYECKOM peakuuu, kartanusarop, IIJIK, xopposus

MCTaAJITIOB, CIIJIaBbl

2.2

OCHOBOIIOJIAraloIMe 3aKOHbl XUMHH: 3aKOH COXPAaHEHHsI Macchl,
nepuonnudeckuil 3akoH J[.M. MenzaeneeBa, 3aKOH NOCTOSHCTBA

COCTaBa, 3aKOH ABoraz[po

2.3

TEOPUM  XUMHUHU:  aTOMHO-MOJIEKYJIIpHas  TEOpHUs,  TEOpHUs

BHGKTpOHHTquCKOﬁ Juccouanumn

Brnanenue ocHOBaMM XMMHUYECKON TPaMOTHOCTH, BKJIFOYAIOILIEH :

3.1

YMEHHE TPAaBUJIBHO HCIOJIB30BaTh M3yYCHHBIC BEIIECTBA U
MaTepuaiabl (B TOM YHCIIE MUHEpalbHblE yIOOpEHUs, METaJUIbl U
CIUIaBBI, TPOIYKTHl  IepepabOoTKH  MPHUPOJHBIX  HCTOYHHUKOB
YTJI€BOAOPOAOB (YIJis, IPUPOJHOrO ra3a, HeTu) B OBITY, CEIBCKOM
XO3sICTBE, Ha TPOHM3BOJCTBE W TOHWMAaHHWE 3HAYECHUS IHKHUPOB,
OenKoB,  YIJIEBOJOB s  OpraHM3Ma  4YelloBeKa, yMEHUue
MIPOTHO3UPOBATh BIIMSHUE BEIIECTB M XUMHYECKUX IIPOIECCOB Ha

OpPTraHM3M 4YeJIOBEKa U OKPYXKAIOIIYIO IPUPOAHYIO CPELY

3.2

YMCHUEC UHTCTPUPOBATE XMMHUYCCKHUEC 3HAHUA CO 3HAHUAMU APYTHUX

y4eOHBIX MPEIMETOB

3.3

HaJIMYME OMbITa pabOTHI C Pa3IMYHBIMU UCTOYHUKAMU UH(POPMALIUU
[0 XMMHUM (Hay4yHas U HAy4yHO-TIOMYJISpHAas JHUTEpaTypa, CIOBapH,

CIPaBOYHMKH, UHTEPHET-PECYPCHI)

3.4

YMCHUEC 00BEKTUBHO OLICHUBATH I/IHCI)OpMaI_[I/II-O 0 BCHICCTBaAX, HX
MMpEeBpalICHUAX U MPAKTHUYCCKOM  NPUMCHCHHUU U YMCHUC

WCIIOJIb30BaTh €€ JJIs pelieHus yueOHO-TTI03HaBaTeIbHBIX 3a7a4




BHaI[CHI/Ie OCHOBaMH IOHSATHMHOI'O arnmapara ¥ CHUMBOJMYCCKOI'O

S3bIKa XUMHH JJIsI COCTaBJICHUA (l)OpMy.TI HEOpTraHN4YCCKUX BEIICCTB,

4 YpPaBHEHUN XUMHUYECKHX PEAKLUUH; OCHOBAMHU XUMHUYECKOU
nomeHnkiatypsl (IUPAC u TpuBHanbHO)
YMeHue o0bsSICHITH CBA3b MOJIOKEHUs eMenTa B [lepuoanueckoit
CUCTEME C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB

5 XUMHUYECKHUX D3JIEMEHTOB (COCTaB U 3apsija sapa, olllee Yucio
AJIEKTPOHOB), paCIpeACIiCHUEM JJICKTPOHOB IO SHEPreTHYCCKHM
YPOBHSIM aTOMOB HEPBbIX TPEX MEPUOIOB, KATUS U KAJIbLIUS
[IpencraBnenue O  NEPUOJUYECKOM  3aBUCMMOCTH  CBOWCTB
XUMHUYECKHX 3JIEMEHTOB (paguyc aToMa, 3IeKTPOOTPHUIIATEILHOCTS ),

6 MPOCTBIX M CIIOKHBIX BEHICCTB OT TIIOJOXKEHUS JJIEMEHTOB B
[lepuoguueckoit cucteme (B MajblX MepuoIaXx M TJIaBHBIX
MOATPYIIAx) ¥ 3JICKTPOHHOTO CTPOCHHUS aTOMa

7 YmMmenue knaccuuuupoBarth:

7.1 XUMHUYECKUE IICMEHTBI

7.2 HEOpraHUYECKUE BEIIECTBA

7.3 XUMUYECKUE PEaKIIHH

8 YMeHue onpenensiTh:

8.1 BAJICHTHOCTh M CTENICHb OKUCJICHHSI XUMHUYECKHUX JIEMEHTOB, 3apsijI

' HOHA

8.9 BUJT XUMHUYECKOW CBSI3U M THUI KPUCTAIUIMUECKOH CTPYKTYpHl B

' COCTUHEHUSIX

8.3 XapakTep Cpelibl B BOJHBIX PACTBOPAX BEHIECTB (KUCIOT, OCHOBAHUH)

8.4 OKUCJIUTETh U BOCCTAHOBUTEITh

9 YMeHue XxapakTepu30BaTh (GU3MIECKHE U XUMUYECKUE CBOMCTBA:
MPOCTBIX BEIIECTB (KUCIOPOA, O30H, BOJOPOA, TpaduT, anmMas,

9.1 KpeMHHH, a30T, ¢ocdop, cepa, XJIOp, HATPUM, KaIHA, MarHHUMH,
KaJIbIIUM, ATFOMUHHM, JKEJIe30)
CIIOKHBIX BEIIECTB, B TOM YHCJIE MX BOJHBIX pPacTBOPOB (BOJA,

9 aMMHaK, XJOPOBOJOPOJ, CEPOBOIOPOJ, OKCHJBI W TUIPOKCHIBI

MetaiioB |-llA rpynmn, amromunus, meau (1), nunka, xxenesa (I u

I1), okengst yraepona (11 u V), kpemuus (1V), azora u dpochopa (111




u V), cepot (IV u VI), cepnucras, cepHas, a3oTucTas, a30THasd,

dhocdopnas, yrojipHas, KpeMHHEBasK KHCIIOTa U MX COJIH)

IIPOTHO3UPOBATh H  XapaKTCPHU30BaTh CBOMCTBaA BCIICCTB B

3aBUCUMOCTH OT UX COCTaBa U CTPOCHUSA, NPUMCHCHUC BCUICCTB B

93 3aBUCMMOCTH OT HMX CBOHCTB, BO3MOXKHOCTh IIPOTCKaHUS
XUMHYECKHX TPEBPAIICHUN B PA3IMYHBIX YCIOBUIX
10 YMeHHEe COCTaBIATh MOJICKYJISIPHBIE M HOHHBIC YPAaBHEHUS PEAKIIHM,
B TOM YHCJIIE:
10.1 peaKkIuii HFOHHOTO OOMeHa
10.2 OKHCITUTETbHO-BOCCTAHOBUTEIIbHBIX PEaKITHit
103 WUTIOCTPUPYIOIINX XWMHUYCCKUE CBONCTBA H3YYCHHBIX KIIACCOB
' (TpyIi) HEOPraHUYECKUX BEIIECTB
104 MTOATBEPIKIAIONIUX TEHETHYECKYIO B3aUMOCBSI3b MKy HUMHU
11 YMeHUe BRIYUCISTh (IPOBOJUTH PACUETHI):
111 OTHOCUTENIbHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJIFO XUMHUYECKOTO JIEMEHTA B COCTMHCHHUH
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM ra3oB
114 10 YpaBHEHUSM XHMHUYCCKUX PEAKIUH W HAXOJHUTh KOJIMYECTBO
' BelIeCTBa, 00bEM U MacCy peareHTOB WJIH MPOIYKTOB peaKluu
12 Brnanenue (3HaHue OCHOB):
OCHOBHBIMH  METOJaMH HAy4YHOTO TIO3HaHWs (HAOJIOJEHUE,
191 W3MepeHHe, SKCIIEPUMEHT, MOJISTMPOBAHIE) TPU U3YUYECHUU BEIIECTB
' U XUMHYCCKHUX SIBIICHUH;, yMeHUE C(HOPMYJIMPOBAThH MPOOIEMYy WU
MIPENTIOKUTh MYTH €€ PEIICHUS
199 0e30macHOil pabOThl C XUMHUYECKUMH BEIIECTBAMH, XUMHUYECKOU
' MOCYA0N U J1abopaTOPHBIM 000pyA0BaHUEM
MpaBUJIaMU 0e30I1acHOro oOpareHus c BEIIIECTBAMH,
HCIIOJIb3YEMBIMH B TTOBCEHEBHOM KM3HU, ITPABHIIAMH TTOBECHHS B
123 LEesIX cOepexeHHs 37J0POBbsl M OKPYXKAIOUIEH MPUPOTHOU CpEeIlbl;

MMOHMMaHKE Bpea (0MacHOCTH) BO3/IEUCTBHUS HA JKUBBIE OpPraHU3MBI
OIpeAEIEHHBIX BEILECTB, croco0oB YMEHBIUICHUS u

IpeaAOTBPAIICHUA UX BPEIHOT'O BOSﬂeﬁCTBHH




13

Hanmnumne MPAKTUYCCKUX HABBIKOB INIAHUPOBAHUA U OCYHICCTBIICHUS

CICAYIOMUX XUMHUYCCKUX SKCIICPUMCHTOB:

131

HU3YUCHUC n OIIMCaHHueC (bHSH‘lCCKI/IX CBOICTB BCIICCTB,
O3HAaKOMJICHHC C (I)I/I3I/I‘-IGCKI/IMI/I U XUMHUYCCKUMU SABJIICHUAMU, OIIBITHI,

HUIUTIOCTPUPYIOITUE IPU3HAKU ITPOTCKAHUA XUMHUYCCKHUX peaKuHﬁ

13.2

U3y4eHHe CIIOCO00B pa3JeNeHus cMecer

13.3

IIOJIYUYCHHE KHUCIOpOoda H M3YUYCHHEC €ro CBOﬁCTB; IIOJIYYCHHC
BOAOPOAAa U UBYUCHHUC €TI0 CBOfICTB; MOJIYYCHHC YIJICKUCIIOrO ra3a u
HU3Yy4YCHUE €TI0 CBOﬁCTB; IIOJIYUCHHE aMMHaKa MW H3YUCHHEC €TI0

CBOWCTB

13.4

IIPUTOTOBJIEHUE DPACTBOPOB C OIPEAEIEHHON MacCOBOM JOJIed

paCTBopéHHOFO BCIICCTBA

135

NPUMEHEHUE  HMHAMKATOpOB  (JlakMyca,  METWIOpaHXka U
(benondranenna) Ui ONpeneIeHus XapakTepa Cpelibl B pacTBOpax

KHCJIOT U ILEJI0OYEN

13.6

UCCIICIOBAHUE U OIIMCAaHUE CBOWCTB HEOPraHMYECKUX BELIECTB
Pa3IMYHBIX KJIACCOB; U3yYEHHUE B3aUMOJICHCTBHS KUCIIOT C METAJUIAMH,
OKCHJAMM  METAJUIOB,  PAacTBOPUMBIMH ¥ HEPACTBOPUMBIMU
OCHOBAHMSMH, COJISIMHU; IIOJIyYEHHE HEpPACTBOPUMBIX OCHOBAHUM;
BBITCCHEHHE OJHOIO MeTajlla JAPYTMM M3 pacTBOpa COJIH;
ucciesioBaHie aM(pOTEpHBIX CBOMCTB THAPOKCUAOB ANTIOMHUHUS U

IAHKA

13.7

PCHICHUC SKCTICPUMCHTAJILHBIX 3a/1a4 110 TEMaM: «OCHOBHBIE KJIACCHI
HCOPTraHNYCCKUX COGHHHCHHﬁ)); <<3H€KTpOJ'II/ITI/I‘~IeCKa$I
JAUCCOLM AU, «BaxHele HeMeTaulbl U HX COCOAUHCHUA»,

«Ba)xHelIe MeTajuIbl 1 UX COEINHEHUI

13.8

XUMHUYECKHE  DKCHEPUMEHThI,  HIUTIOCTPUPYIOIINE  MPU3HAKH
MPOTEKAHUS PEAKITMH MOHHOTO 0OMEHa; Ka4YeCTBCHHBIC PEaKIny Ha
MPUCYTCTBYIOIIME B BOAHBIX PAcTBOpAaX HOHBI: XJIOPUI-, OpOMHUI-,
vonua-, cymbdar-, docdar-, KapOOHAT-, CHUIUKAT-aHUOHHBI,
TUIPOKCHU/I-UOHBI, KATHOHBI AMMOHUS, MATHHUSI, KaJIbITUS, ATFOMUHUS,

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

14

VYmMmenue:




NPECTAaBIATh PE3yNbTaThl AKCIEpUMEHTa B (opMe BBIBOJIOB,

14.1 JIOKa3aTeNIbCTB, TPaGUKOB W TAOIUI] W BBIABISITH AMIIUPUYCCKUC
3aKOHOMEPHOCTH
yYCTaHABIMBAaTh  CBSI3M  MEXKIYy  pEalbHO  HAOI0/IaeMBbIMU
14.2 XUMAYECKHUMH SIBJICHUSIMH W TMPOLIECCAMH, TPOUCXOASIIMMH B

MaKpo- U MUKPOMHUPE, OOBACHATH IPUUNHBI MHOI000pa3us BEIIECTB




INIEPEYEHD 2JIEMEHTOB COIAEPKXAHUS, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Koxa

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

HepBOHa‘laﬂbHHe XUMHUYCCKUEC ITOHATHUA

11

Yucrtsie BemecTBa U cMecu. CrocoObl pa3zieneHus cMeceit

1.2

ATOMBI U MOJICKYIJIBI. Xumuueckue d3yeMeHThl. CHMBOJIBI XUMHYECKHX

OJICMCHTOB. HpOCTBIC " CJIOKHBIC BEIICCTBA.

1.3

Xumuueckass Qopmyna. BaneHTHOCTh aTOMOB XHMMHYECKHUX 3JIEMEHTOB.

CreneHb OKUCIICHUA

14

3aKOH IIOCTOSTHCTBA COCTaBa BCIICCTB. OTHOCUTENBLHAs aTOMHAas Macca.
OrHocuTenbHas MOJICKYJIsIpHasd Macca. MaccoBast 7015 XUMHUYECKOTO JIEMEHTA

B COCIUMHCHHNU

1.5

KonuuectBo BemectBa. Monb. Momsipaass macca. MomsipHblii 00bEM Ta3oB.

BzaumocBs3b KOJIMYCCTBA, MAaCChl U YUCJIa CTPYKTYPHBIX CAUHUI] BEIICCTBA

1.6

duznyeckre U XUMHUYECKHUE SIBIICHUS. XHUMHUECKas pcakuusga u eé IMPU3HAKH.

3aKoH COXpaHCHHA MACChl BCHICCTB. XUMHYECKHE YpaBHCHU

HepI/IOI[I/I‘leCKI/Iﬁ 3aKOH U HepI/IOI[I/I‘leCKaH CHUCTEMA XHMMHYCCKHUX 3JICMCHTOB

J.1. MenneneeBa. CTpoeHrue aToMOB

2.1

Ilepuognueckuii 3akoH. Ilepmonnueckas cucreMa XMMHYECKUX 3JIEMEHTOB
J.1. Menneneesa. Ilepuoast u rpynnel. @U3N4YecKuii CMBICI HOPSAIKOBOTO

HOMEpa, HOMEPOB NICPUOJa U I'PYIIIIBI JICMCHTA

2.2

Crpoenne atomoB. CoctaB aToMHBIX sifep. M3otomnbl. Dnekrponsl. CTpoeHue
JIEKTPOHHBIX 000J0YeK aroMoB TMepBbIX 20 XHMHYECKHUX DJIEMEHTOB

[Tepnonnueckoii cucremst J1.11. MeHnneneena

2.3

3aKOHOM€pHOCTI/I B U3MCHEHHUH CBOMCTB XMMHUUECCKHUX DJIEMCHTOB IEPBBIX TpéX
NepruoaoB, Kajlud, KaJIbIUA (paz[I/cha aTOMOB, JJICKTPOOTPULATCIIBHOCTH,
MECTATIMYCCKUX HW HEMECTAIIIMYCCKHUX CBOﬁCTB) n Hux CoeﬂI/IHeHI/Iﬁ B
COOTBCTCTBHH C IIOJIOXKCHHEM OJIICMCHTOB B HepI/IOI[I/I‘{CCKOﬁ CHUCTEME U

CTPOCHUEM HUX ATOMOB

Crpoenue BemiecTBa

3.1

Xumudeckass cBsi3b. KoBanmeHTHas (MOJspHAsT M HEMOJIAPHAs) CBS3b.
DNeKTPOOTPULIATETbHOCTh ~ XUMHMUYECKMX  3JeMeHTOB. MoOHHas  CBs3b.

Meramnuueckas CBSI3b




3.2

Tunel KpUCTAIUIMYECKUX PEHIETOK (aTOMHas, HWOHHAs, METaJUINYecKas),
3aBUCUMOCTb CBOMCTB BELIECTBA OT THUIA KPUCTAIIMYECKOW PEMIETKH M BHUJIA

XUMHUYECKOH CBSI3U

Baxwnelime npeacraBuTeNM HEOPraHMYECKHX BellecTB. Hemeraiuibl 1 ux

COCIUHECHUA. MeTamisl 1 uXx COCIUHCHUA

4.1

Knaccudukanuss ¥ HOMEHKJIaTypa HEOPraHMYECKHX COCIMHEHHIA: OKCHIOB
(coneobpasyromue: OCHOBHBIC, KHUCJIOTHBIE, ampoTepHbIC) u
HecoseoOpa3yrone; OCHOBaHHMH (WIENTOYM W HEPacTBOPUMBIE OCHOBAHUS);
KHCJIOT (KUCIIOPOJICONEpKANIME ¥ OECKUCIOPOJHBIC, OJHOOCHOBHBIC H

MHOT'OOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

4.2

dusnyeckue M XHUMHUYECKHE CBOMCTBA IIPOCTBIX BCIICCTB-HCMCTAJIJIOB:

BOJIOPOJIA, XJIOpa, KUCIOPO/a, Cepbl, a30Ta, pocdopa, yriepona, KpeMHUS

4.3

dusnuecknue U XUMHYSCKHE CBONCTBA MIPOCTBIX BCUHICCTB-MCTAJUIOB: JIUTHUA,
HaTpu:A, KaJlkusd, Mardusa U KaJIbLUA, aJIIOMUHHAA, KCJIC34. :‘)HeKTpOXI/IMI/I‘IeCKI/Iﬁ

PsA HAIPSKEHUN METAJUIOB

4.4

dusznyeckre U XUMHYECKHE CBOMCTBA BOAOPOIHBIX COCI[I/IHGHI/Iﬁ HEMCTAIJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOIOPO/Ia, aMMHUAKA

4.5

du3HUeCKue U XUMHYECKHE CBOWCTBA OKCHIOB HemeramioB: cepsl (1V, VI),
azora(ll, 1V, V), docdopa(lll, V), yrnepona(ll, 1V), kpemuus(IV). [Toay4enue

OKCHUJO0B HEMETAJIJIOB

4.6

Xumnueckue cBoiictBa okcuaoB: metamwioB IA-IIIA rpynn, muaka, meau(ll) u

xemesa(ll, 11). [TomyyeHre OKCHIOB METAIIJIOB

4.7

XUMHUYECKHE CBOMCTBA OCHOBAHUH M aM(POTEPHBIX THAPOKCHIOB (Ha IpUMepe
THIPOKCUIOB alllOMMHHUSA, JKene3a, IuHKa). [lomydyeHue ocHOBaHMII U

aM(OTEpHBIX TUAPOKCU]IOB

4.8

OOmre XMMHUYECKHe CBOMCTBA KUCIOT: XJIOPOBOAOPOIHOM, CEPOBOAOPOAHOIM,
CEPHHUCTOM, CEpHOMU, a30THOM, GochOpHON, KPEeMHUEBOMH, YroabHOH. OcoObie
XMMHYECKHE CBOMCTBA KOHLEHTPUPOBAHHOM CEPHOM M A30THOM KHCIOT.

[Tonyuyenue kucmor

4.9

OOue xuMu4Yeckre cBoicTBa cpenHux coneil. [lomyyenue coneit

4.10

[Monyuenue, cobupaHue, pacro3HaBaHHE BOJOPOJA, KHUCIOPOIa, aMMHakKa,

YIJICKUCIIOIO ra3a B HaGOpaTOpI/II/I

411

HOJ’IY‘ICHI/IC aMMHMakKa, CCpHOfI U a30THOM KHCIOT B IMPOMBIINIJICHHOCTH. O6H.[I/Ie

CITOCOOBI MMOJIYYCHHA MCTAJIJIOB




4.12

I'eneTnueckas CBA3b MCXKAY KiIaCCaMU HCOPTaHUYCCKUX COGI[I/IHGHPII;’I

XUMHYECKUE PEAKIUU

5.1

Krnaccudukanus XUMHYECKUX PEaKLUil O pa3InYHBIM IPU3HAKAM: 110 YUCITY U
COCTaBy YYacCTBYIOLIMX B PEAKIMH BELIECTB, MO TEIUIOBOMY 3(PQeKTy, Mo

H3MEHEHMIO CTEIICHEH OKMCIICHUS XUMUYECKUX YJIEMEHTOB

5.2

TernoBoit ApQeKT XUMHUYECKOH peakiuH, TEPMOXUMHYECKHUE YpaBHEHHS.

DK30- U 3HJIOTEpMUYECKUE peakluu. TepMoXUMUYecKue ypaBHEHH

5.3

OKuCINTEIBHOBOCCTAHOBUTEbHbIE peakui. OKUCIUTEIN U BOCCTAHOBUTEH.
IIpoueccel  OKMCIEHMSI U BOCCTAHOBJIECHMS.  OJIEKTPOHHBIA  OasiaHC

OKHCIIMTEILHOBOCCTAHOBUTEIILHOM p€aKknuun

5.4

Teopus 37EKTPOIUTHUECKON qucconrani. KaTtnoHsl, aHHOHBI. DJIEKTPOIUTHI

W HECOJICKTPOJIUTEI. CunbHbIE U cIa0bIe QJICKTPOJIUTHI. CreneHn Jucconnuanumn

5.5

Peakiiuu nonHoro oomena. YclioBUs MPOTEKAHMS PEeaKIMid MOHHOTO OOMEHa,

IIOJIHBIC 1 COKpaH_IéHHLIC HOHHBIC YPAaBHCHUSA pCaKHI/Iﬁ

Xumus 1 OKpYy’Karomasa cpelia

6.1

BemecrBa u Marepuansl B IIOBCEJHEBHOM JKM3HM 4YelOBeKa. be3omacHoe
UCIOJIb30BaHUE BELIECTB M XMMHYECKUX peakuuil B jabopatopuu U OBITY.

HepBaﬂ IIOMOIIb ITPpHU XUMHUYCCKUX OKOT'aX U OTPABJICHHUAX

6.2

XUMHUECKOe 3arpsi3HEHHE OKpyKarolled cpenbl (KUCIOTHbBIE J0XKIH,
3arps3HEHUE TOYBBI, BO3yXa U BOJOEMOB), CIOCOOBI €ro MPeJOTBpALCHHS
[IpenensHass nomyctumasi koHueHTpauus BemectB (IIJK). Ponp xumum B
pelIeHUH HKOJOTHYECKUX MpobieM. YcuieHue MapHUKOBOro 3¢¢exTa,

pa3pylieHue 030HOBOTO CIIOS

6.3

[Tpumenenue cepsl, a3ota, ¢pochopa, yriaepoaa, KpeMHHUS U UX COCTUHEHUH B
OBITY, MEIWIIMHE, MPOMBIIUICHHOCTH W CEJIhCKOM Xo3sicTBe. [IpuMeHeHne
METAJUIOB M CIUIABOB (CTajb, YYTYH, IIOPAIIOMHHUN, OpoH3a) B OBITY U
MPOMBIIIJIEHHOCTH MX coeTuHEeHUH. [IoHATHE O KOPPO3UHN METATIIOB, OCHOBHEIE

CITOCOOBI 3alIUTHI UX OT KOPPO3UHU

6.4

[IpupoaHbIlE HCTOYHUKH YTJIEBOJOPOAOB (Yroib, MPUPOAHBIN ra3, He(Th),

MPOIYKTHI UX MepepadboTku (OEH3UH), UX PO B OBITY U MPOMBIIUIEHHOCTH

6.5

[lepBoHavanbHBIE MOHSTHS 00 OPraHMYECKHX BEIIECTBAX KAaK O COSTUHEHUSX
yriepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, 3TaHOJI, TIULEPUH, YKCYCHAsl KUCIIOTA).
[ToHsTHE 0 OMOJTOTUYECKH BaXKHBIX BEIIECTBAX: JKUPAX, OENIKaX, YIIeBOAaX — U UX

POJIM B )KU3HU YCITIOBCKA




7 Pacuérsr:
7.1 1o hopMynamM XUMHYECKUX COCAMHEHUM
1.2 Macchl (MacCoBOM) JI0JIM PAaCTBOPEHHOTO BEILIECTBA B paCTBOPE
7.3 10 XUMUYECKUM YPABHCHHSIM




YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOTO
MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

» Xumusi: 8- kiacc: 0a30BbIN ypOBEHb: YUEOHUK; S5-€ M3/aHue, rnepepaboTaHHOe
[Nabpuensn O.C., OctpoymoB W.I'., CnagxoB C.A. AxuumoHepHOE 0O0IECTBO
«3marenscTBO «IIpocsemienue»
* Xumusi: 9-i kiacc: 6a30BbIi YpOBEHb: yU€OHUK; S-€ u3aHue, nepepaboTaHHOe
['abpuenssn O.C., OctpoymoB W.I'., CnaaxoB C.A. AxuumoHepHOe OOIIECTBO
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METOANYECKHUE MATEPHUAJIbI 1JIS1 YYUTEJISA

1. I'abpuensn O. C., Bockoboiinukosa H. I1., AmykoBa A. B. HactonbHas kHura
yuntens. Xumus. 8 kiI.: Metonuueckoe nocodue. - M.: Ilpoda, 2021.

2. Tabpuensu O. C., AmykoBa A. B. Terpags mis mabopaTOpHBIX ONBITOB U
npaktryeckux padot. 8 ki1. K yueOnuky O. C. I'abpuensana «Xumusd. 8 kinacey. M.:
Hpoda, 2022.

3. 'abpuensu O. C. Meroauueckoe mocooue k ydueoHuky O. C. I'abGpmensna
«Xmmusy. 8 kimacc / O. C. 'abpuensa. — M. : Jlpoda, 2021. — 109.

4. T'abpuensn O. C., Bocko6oitnukosa H. I1., SmrykoBa A. B. Hacronpnas kaura
yaurtens. Xumus. 9 ki1.: Metoandeckoe nocooue. - M.: Jlpoda, 2021.

5. 'abpuensn, O. C. Meroauueckoe mnocodue k yuebHuky O. C. I'aGpuensna
«Xumusy». 9 kmace / O. C. I'abpuensa. — M. : JIpoda, 2021. — 108.

6. Xumus : texHonorumueckue kapTel Kk yueOHuky O. C. I'aOpuensna «Xumus. 8
KJ1acc» : Metoauueckoe nocoodue / JI. 1. AcanoBa. — M. : JIpoda, 2020

7. XuMmus : TexHonoruueckue kaptol Kk yueOHuky O. C. I'abpuensna «Xumus. 9

KJjaccey : metoauyeckoe nocoodue / JI. . Acanoa. — M. : [Ipoda, 2018



8. Xumusa. 8 ki.: KontponbHble W mpoBepouHbie pabotel k yueOHuky O. C.
["abpuensina «Xumus. 8» / O. C. I'abpuensy, [1. H. bepeskun, A. A. Yimakosa u ap.
- M.: Jlpoda, 2022.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

http://www.chemnet.ru I'azera «Xumus» u cat s yuutens «S uay Ha ypok
XUMHUU

http://nim.1september.ru Enunas xkomrekums [IOP: IlpenMerHas KOJUICKIIHS
«XuMUsD

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HBIC
skcriepuMeHThl:  xumusa.  Komekumss Poccuiickoro  o0mieoOpa3oBaTeabHOrO
nopTajia

http://experiment.edu.ru AJIXUMUK: caiT JLIO. ATMKOEpOBOIA
http://www alhimik.ru Bcepoccuiickas onaummnuazga IMIKOJIBHUKOB II0 XHMHUH
http://chem.rusolymp.ru  Opranuueckas XWMHS: D3JICKTPOHHBIA YYCOHHUK IS
CpPEIHEN IIKOJIBI

http://www.chemistry.ssu.samara.ru OcHOBBI XUMHUH: JICKTPOHHBIN yU4COHUK
http://www hemi.nsu.ru OTKpeITBII KOJLIEK: XUMUS

http://www.chemistry.ru JlicTaHIIMOHHAS OJMMITHAA 110 XAMUAH:

TEJICKOMMYHUKAIIMOHHBIN 00pa30BaTEIbHBIN MPOEKT






