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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTIO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUUA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeILHOM MPOrPaMMbl OCHOBHOTO 001IIeTr0 00pa30oBaHus, IPEACTABICHHBIX
B ®I'OC 000, a Taxxe Ha OcHOBE (henepanbHON padoueii MporpaMMbl BOCIIUTAHUS
U C Yy4y€TOM KOHIENIMK TpernojaBaHus ydyeOHOTro mnpeameTa «XuUMHUA» B
oOpazoBaTeabHbIX opraHu3amnusax Poccuiickoit deneparum.

[Iporpamma 1o XuMuM Na€T MNPECTaBICHUE O IENAX, OOIIel CTpaTeruu
oOy4deHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yYCTaHABJIMBAET 00s13aTeNbHOE MpeAMETHOE CoJiepKaHue,
MpeAyCMaTPUBAET PACIPENECICHUE €ro Mo KiaccaM M CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaM IMPOrpaMMbl MO XUMHUHU, ONPEAEISET KOJIMYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HW3YUYEHHUS XUMHU C Yy4€TOM MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpoliecca, BO3PACTHBIX
O0COOEHHOCTEM  O00ydYarolmuxcsi, ONpeaeNsieT BO3MOXHOCTH TMpeaMeTa s
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabpTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1IeJIed U3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-IIO3HABATEILHON JEATEIbHOCTH O0O0YyYarolerocs I0 OCBOCHHIO
y4e0HOTO COJIepKaHUSI.

3HaHWEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
o0yy4aroierocsi, ero MpeACTaBICHUN O MAaTEPUAIBLHOM E€IUHCTBE MHUPA, BAKHYIO
poJib UTpAtOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DHEPTrUd M 00 HSBOJIOIMHU BEIIECTB B MPUPOJE, O MyTAX PEHICHUS TI100aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOH, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 3IpaBOOXPAHEHUS.

N3ydyenne xumuu:

CIOCOOCTBYET  pealiv3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUSI U
dbopMHpOBaHUS KYJIbTYpPhI JINYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ] B (DOPMUpOBAHME MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
oOy4Yarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4eOHOM  JIeSITEIhHOCTH,
AKCIIEPUMEHTAJIBHBIX M HCCJIEIOBATEIbCKUX YMEHUM, HEOOXOJMMBIX KakK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM TSI TEIHOCTH;

3HAKOMHUT CO CHeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
L[ETTOCTHOTO B3IJIsa HA €JUHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATAroM B OpMHUPOBAHUU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YUarOIIUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
HAy4YHBIM 3HaHUSM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTMYECKOE
oOpa3oBaHHe 00yJarONTUXCS.

JlanHble HampaBlieHHS B OOyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepkaHusi  y4eOHOro  MpeaMeTra, KOTOpPbIM  ABISETCS — NeJaroruuyecku
aJanTUPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OII[ero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHI XUMUHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CrpykTypa coaepkKaHus MpOrpaMMbl IO XMMHUU CPOPMUpPOBAHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CoaeprkaHue CKIIAJbIBACTCS U3 CUCTEMBI
HNOHATUH O XUMUYECKOM IEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUN O XUMHUYECKOU
peakuun. OO€ 53TH CHUCTEMBI CTPYKTYpPHO OPraHU30BaHbl MO MPUHLHUILY
MOCJIEOBATEIBHOTO Pa3BUTHUS 3HAHUI HA OCHOBE TEOPETHUECKHUX IMPEICTaBICHUI
Pa3HOrO YpOBHSL:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoamyeckoro 3akoHa J[. 1. MenzaeneeBa kKak OCHOBHOT'O 3aKOHA XUMUU;

— YUYEHHUS O CTPOEHUHU aTOMa U XUMUYECKOH CBA3H;

— TpelncTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

Teopernueckne 3HaHUS PacCMATPUBAKOTCS HA OCHOBE HMIIMPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHHO OT OJTHOTO
YPOBHS K IPYTOMY, BBITIOJIHSS (PYHKIIMU OOBSICHEHUS U IPOTHO3UPOBAHUS CBONCTB,
CTPOEHUS U BO3MOKHOCTEH MPaKTUYECKOTO MPUMEHEHHUS U MOJYyYEHUS U3y4aeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEACTABIICHNUS] O XUMHYECKOM COCTABIIOLIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CUCTEeMHOM MPUPO/Ibl, IEHHOCTHOIO OTHOIICHUS K HAYYHOMY 3HAHUIO U METOAaM
NMO3HaHUA B Hayke. M3yyeHue XUMUU MPOMCXOAMT C MPUBJICYEHUEM 3HAHUU U3
paHee M3YyYEeHHBIX Y4EOHBIX mpeameToB: «Okpyxaromuid mupy, «buonorus. 5-7
KJIACCh» U «Pu3uka. 7 Kiace».

[Ipy wu3ydyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUM 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 CHCTEMbl XUMUYECKUX 3HAHUNA —
BOKHEUITUX (PAKTOB, MOHSITHI, 3aKOHOB ¥ TEOPETUUECKUX MOJIOKEHUM, JOCTYITHBIX
000011IeHUI MHUPOBO33PEHUECKOTO0 XapaKTepa, s3blka HAayKH, B MPUOOLIEHUU K



HAyYHBIM METOJaM TIO3HAHUS MPH U3YYCHHUH BEIIECTB U XUMHUYECKUX PEAKIUN, B
GbopMHPOBAHNUY U PA3BUTUU MMO3HABATEIHHBIX YMEHUN U X IPUMEHEHUH B y9€OHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM ACSITENbHOCTH, OCBOCHUHU MPAaBHII
0e30macHOro 00pallleHus ¢ BEIIECTBAMU B IIOBCETHEBHOM KU3HH.

[Ipu M3ydeHUU XMMUU HAa YPOBHE OCHOBHOT'O OOIIEro 0Opa30BaHUsS BaKHOE
3Ha4YeHHE MPUOOPENTH TaKUE 1IETH, KaK:

— (opmMupoBaHHE WHTECIUIEKTYaTIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIbBHOMY TPUHATUIO PEUICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUST Ha  CHCTEMaTHYECKOE MPUOOIIECHHE
OOyJarommxcss K CaMOCTOSTEIHLHOW TO3HABATEIBLHON JEATEIHLHOCTH, HAYYHBIM
METOJlaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHue ycioBuil, CHOCOOCTBYIOIIUX MPUOOPETEHUIO 00yUYaIOIUMUCS
OTBITa Pa3HOOOPA3HON NEATETHLHOCTH, IMO3HAHWS W CAMOIO3HAHUS, KITIOUEBBIX
HABBIKOB (KJTFOUEBBIX KOMITCTCHIINN), UMEIONMINX YHHBEPCAIBHOE 3HAYCHUE IS
Pa3TUYHBIX BUIOB JICITCIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATILHOW U  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUM OOBACHITH U OIICHUBATH SIBJICHUS
OKPYXAIOMIEr0o MHpA, MCHOJB3YysS 3HAHUS W OMBIT, MOJYYCHHBIC MPH H3YUYCHHUH
XUMUH, IPUMEHSITh UX TIPH PEIICHUH TTPOOJIEM B IIOBCETHEBHON KU3HU U TPYAOBON
NeSTEeIbHOCTH;

— ¢opMmupoBaHHe y OOydYalOIIMXCA TYMAaHUCTHYECKUX OTHOIICHUIA,
MOHUMAHUSI [IEHHOCTH XUMHUYECKUX 3HAHWM I8 BBIPAOOTKH IKOJIOTHYECKU
1e71eco00pa3HOro TOBEICHUS B OBITY W TPYJOBOM JAEATEIBHOCTA B LEJSX
COXPAaHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CaMOBOCTIMTAHHIO Ha OCHOBE YCBOCHHS OOIIEYETIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOGUJIsS M HAMPaBICHHOCTH JaTbHEHIIIETO
oOy4eHus.

OO11ee 9ncito YacoB, OTBEACHHBIX IS M3YYCHHS XUMUHU Ha YPOBHE OCHOBHOTO
oOmrero oOpazoBanus, cocraBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno0), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).



COJAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4EJOBEKAa. XUMHS B CUCTEME HayK.
Tena u BemiectBa. du3nMueckue CBOWCTBA BEIIECTB. ATrperaTHOE COCTOSHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI W MOJIEKYJIBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnyeckasi popmyina. BaJeHTHOCTh aTOMOB XUMHUYECKHX AJIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cOocTaBa BemlecTB. OTHOCHUTENbHAsA aTOMHass macca. OTHOCUTENbHAS
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEUHEHUH.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMUECTBA,
MacCchl M 4YHMCJIAa CTPYKTYPHBIX eAWHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUUYECKUX COCTUHEHUH.

DuU3NYECKUE U XUMUUYECKHUE SBICHUS. XMMHUECKas Peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHHsI MacChl BEIECTB. XUMHUYecKkue ypaBHeHUs. Kiaccudukarms
XUMUYECKUX PEeAKIUi (COeTUHEHNs, Pa3JI0KEHHsI, 3aMEIECHUs], OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiaMu pabOoThl B JIaOOpaTOpUH U
npuémMamMu oOpallieHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHUEM, U3YUCHHE U OMUCAHUE
bu3UecKuX CBOWCTB 0O0pa3lOB HEOPTaHUYECKHX BEIIECTB, HAOJIOJACHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHWE U KOHJEHCALMSI BOJABI) U XUMHUYECKUX (TOpPEHHE CBEUH, MPOKAIUBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOMI0IeHUE U
ONMCAaHWE MPU3HAKOB IMPOTEKAHUS XUMHUUYECKUX peakiuil (pasiioxeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (II) mpu HarpeBanuu, B3auMoieicTBHE *kene3a ¢ pactBopoM cosd meau (1),
U3y4YeHUE CIOCOOOB PA3JEJICHHs] CMECEH: C MOMOILIBI0 MAarHuTa, (UIbTPOBAHUE,
BbITIApUBaHUE, AUCTHWLIAINSA, XpoMaTorpadusi, MpoBeJCHUE OUYNCTKH TOBAPEHHOMN
COJIM, HaONIOJCHWE W  ONUCAaHWE  PEe3yJbTaTOB  IPOBEICHMS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JIaHHME MOJIEJEH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

BaxxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BELIEeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimoposn — 3ineMeHT U mpocToe
BenlecTBo. Haxoxxaenuwe kuciaopoga B mOpupoje, (u3Hueckue M XUMHYECKUe
cBoiictBa (peakuuu ropeHusi). Oxcunpl. Ilpumenenue xkucnopona. CrocoOsbl
NOJIyYeHHUs] KUchopoda B JabopaTOpuu W IPOMBIIUIEHHOCTU. Kpyrosopor
Kuciopoaa B mpupojae. O30H — auioTporHas MoAuGUKaIsS KUCIOPOoaa.



TennoBoit 3¢h(deKT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 deKTa, pa3pylieHrne 030HOBOTO CIIOSL.

Bonopon — aneMeHT u mpocToe BelecTBo. Haxoxkaenue Boaopoaa B IpUpoe,
bu3nUecKue 1 XuMUYECKHEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyyeHus. Kucnorsr
Y COJIH.

Monsipabiii 00BEM razoB. PacyéTsl N0 XUMUYECKUM YPAaBHEHUSIM.

dusnyeckue cBoucTBa BOAbl. Boma kak pactBopurens.  PacTBOpBIL
HacplllleHHbIE M HEHACBIIICHHBIE PAcTBOPhI. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBast 10JI1 BEIIECTBA B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Posb pacTBOpOB B MpUpOZI€ M B KU3HU 4YeIOoBEKa. KpyroBopoTr BoAbI B MPUPOJIE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukaims
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHCJIOTHBIE, aM@oTepHbIe) W
HecosieoOpasyromue. Homenknarypa okcuaoB. Dusnueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyueHune okcuaos.

OcHoBanus. Knaccudpukanuss ocHOBaHM: MIENOYM U HEPACTBOPUMBIE
ocHOoBaHusA. HomeHkiarypa ocHoBaHui. PU3NUECKHE U XUMHYECKUE CBOMCTBA
ocHoBaHuU. [losyyeHne ocCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psam aktuBHOcTM MetaimioB H. H. bekerona.
[TonydyeHue KUCIOT.

Conu. HomeHnknarypa coseil. @U3NYECKre U XMMHYECKHUE CBOWMCTBA COJICH.
[TonmyuyeHue conen.

['eHeTnyeckas CBSI3b MEXKIY KIACCAMU HEOPTaHUYECKUX COCIMHEHMUI.

Xumuueckuii IKcnepumenm:

Ka4EeCTBEHHOE OIPEEIICHUE COAECPKaHUsI KUCIOPOJa B BO3AYyXE, IMOJIyYEHHUE,
coOuMpaHue, pacrno3HaBaHWE M M3YUYCHHE CBOMCTB KHCIOPOJa, HAONIOICHHE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
npeKpaileHus ropenus (rmosxkapa), 03HaKOMJICHHE C 00pa3laMy OKCUJIOB M OTIMCaHUE
WX CBOMCTB, TMOJy4deHUE, COOMpaHHWE, pACIO3HABAHUE U U3YUYEHUE CBOWCTB
BOZIOpo/ia (TOpeHwue), B3auMoieicTBre Bogoposa ¢ okcuaom meau (1) (Bo3zmoxHO
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOACHUE 00PA3IIOB BEMIECTB KOJINYECTBOM
1 Monb, uccienoBaHHE OCOOEHHOCTEH pAacTBOPEHMsI BEIIECTB C Pa3IMYHOU
PacTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C ONMPEIACIEHHOW MACCOBOM IOJIEU
PacTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBHE BOJIbI C MeETaUlaMH (HAaTpueM u
KaJIbIluEM) (BO3MOKHO UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEAOBAHUE
00pa3Ii0B HEOPTAaHUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAOIIOIEHNE U3MEHEHUS
OKpACK{ MHJIMKATOPOB B PACTBOPAaX KUCIOT U IIEJI0OYEH, N3yUEHUE B3aUMOICHCTBUS



okcunia meau (II) ¢ pacTtBOpoM cepHOM KUCIOTHI, KUCIOT C METajulaMu, peaKkui
HEUTpaIU3alMy, IOJYYE€HUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOTO
MeTaJljIa IPYTUM U3 PaCTBOPA COJIM, PEIIEHUE IKCIEPUMEHTAIIBHBIX 3a1a4 110 TEME
«BaxHeiine KJ1acchl HEOPraHUYECKUX COCTUHEHUIN.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
aemMenToB JI. WU. MenpgeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBAA3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBble TOMBITKH KIACCU(PUKAIMU XUMUYECKUX dJeMeHTOB. [loHsiTue o
rpynmnax CXOJIHBIX JJIEMEHTOB (IEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
U TUAPOKCUJIBI.

[lepnognueckuit 3axoH. [lepuoanueckast CuCTeMa XUMUYECKUX JIEMEHTOB /1.
N. Menneneea. KopoTkonepuonas u jiiuHHonepuoanas popmsl [lepuonnyueckoi
cucreMbl xumuueckux aneMeHToB JI. WM. Menneneesa. Ilepuoasl u Tpymmsl.
OU3NYECKUN CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIIbI JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otomnsl. Dnexktponsl. CtpoeHne
ANIEKTPOHHBIX  000JIOYeK aTOMOB TepBbIX 20 XMMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
AJIEMEHTA 110 ero nosoxeHuro B [lepuonnueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUSI pajJlnyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKCTB IO IPyNIiaM U NEPUOIAM.

3nauenue [lepuoguueckoro 3akoHa u [lepruoanyeckoil CUCTEMBI XUMUYECKUX
JJIEMEHTOB Ui pa3BUTUsA Hayku W mpaktuku. [[. . MenngeneeB — yuyéHbli U
IpaKIaHUH.

Xumuyeckas cBa3b. KoBajieHTHast (TOJisipHass W HEMOJISIpHAs)  CBSI3b.
DJIEKTPOOTPULIATENLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenp  okuciieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Iporecchbl OKMCIIEHUs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAUIOB, B3aUMOJICHCTBHE
TUAPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT W IIEJIIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHUS).

Mesicnpeomemmnuie ceasu

Peanuzanus MeXnpeaIMETHBIX CBA3€M MPU M3YYEHUM XUMHUHM B 8 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 MCIOJIb30BAaHWE KaK OOIMUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OO1ue ecTeCTBEHHO-HAYyYHbIE TIOHATHUSA: HAYYHBIA (DaKT, TMIOTE3a, TEOpus,
3aKOH, aHalW3, CHHTE3, KiaccuduKamus, TMePUOIUIHOCTh, HAOJIOIEHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®duszrka: Matepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUI, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJCKTPUUYECKUN 3apsll, BEUIECTBO, TENIO, O00BEM,
arperaTHOE€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3NUYECKHE BEIWYUHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IJTaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE OPO/Ibl, OJIE3HbIE
HCKOIaeMbI€, TOIJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[Teproguuecknii 3akoH. [lepuoanueckast cucreMa XUMUYECKHUX 3JIEMEHTOB /1.
. MengaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKHUX JIEMEHTOB MEPBBIX TPEX MEPUOJO0B, KAJIHS, KATbIU U UX COSIUHECHUM
B COOTBETCTBHUU C TMOJIOKEHUEM »dJeMeHTOB B llepuoanueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHre BellecTBa: BHIbBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKON PEHIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccuduxainyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAas CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukanuysa XuMAYeCKUX peakiuii Mo pa3aTudHbIM MpU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TeroBomy 3ddekrty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHUS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U DHIAOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUIECCKIE
YpaBHEHMUS.

[lonsiTue 0 ckOpocTH XUMUYECKOM peakuuu. I[loHsTHEe 00 0OpaTUMBIX M
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOT€HHBIX M TeTePOTCHHBIX
peakuusx. [lonsarne o karanuse. [loHsTHE 0 XMMHUUYECKOM paBHOBECUU. DAKTOPHI,
BIIMAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

PaBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE  PEAKIMM,  AJIEKTPOHHBIN  OanaHc
OKHUCJIUTEIIBHO-BOCCTAHOBUTEJIBHON ~ PEaKIMH. CocraBiieHME  ypaBHEHUU

OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIUil ¢  HWCIOJIb30BaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.



Teopus 37EKTPOIUTUYECKON JUCCOLMALIMH. DJAEKTPOJIUTHI U HEAIEKTPOIUTHI.
KarnoHnbl, aHMOHBI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH cBsi3U. CTeneHp Auccounanui. CHUIIbHBIE U CIA0bIE 3JIEKTPOJIUTHI.

Peakiun noHHOTO OOMeHa. Y CI0BUS MPOTEKAHUS PEAKIUH HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHUs peakiuil. CBOWMCTBa KHUCIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTHIECKON TUCCOIUALUY.
KauecTBeHHbIE peakiuy Ha MOHBI. [IoHsATHE O THIpONIM3E CoNel.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJCIISIMU KPUCTAIIMYECKUX PEHIETOK HEOPTaHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmasa), CJIOXKHBIX BELIECTB
(Xopuaa HaTpus), UCCIAEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIUHU OT
BO3JICHCTBHUSL  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJIHOCTH
PacTBOPOB BELIECTB, IpOLECCca AUCCOLUAIIMY KUCIIOT, IEI0YeH U coiell (BO3MOKHO
UCIIOJIb30BaHUE BUAECO MATEPUAJIOB), MPOBEJIEHUE OIBITOB, HIUTIOCTPUPYIOIIMX
NPU3HAKK TNPOTEKAHHsS] peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJIbI), OIBITOB, WJUIIOCTPUPYIOUIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI (FOpEHUEe, PEAKIUU PA3I0KEHUS,
COCMHEHMsI), pAaclO3HABAHUE HEOPraHMYECKHX BEUIECTB C  IOMOIIBIO
KAauECTBEHHBIX PEaKIMil Ha HOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

Hemertanibl 1 MX coeiMHEeHUS

OO6masi xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble CTeNeHU oKucieHus. CTpoeHue M (U3NYECKUue CBOMCTBA MPOCTHIX
BEILIECTB — FAJIOTEHOB. XMMHUUYECKHE CBOMCTBA HA MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HEMeTaJlaMH, Hienodamu). XuopoBoaopod. ConsHas KHUCIOTa,
XMMHUYECKME CBOMCTBa, IIOJy4YeHUWE, MNOpuUMEHeHue. JleiicTBue xJjopa U
XJIOPOBOJIOPO/Ia Ha OPTaHU3M 4YeliOBeKa. BaskHelme X10puabl U UX HAX0XKIEHUE B
IPUPOJE.

O6mas xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
MPOCTHIX BELIECTB — KUCIOPOAA U Cepbl. AJIIOTPOIHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKkue cBoilcTBa cepbl. CepoBOIOPOJ, CTPOCHUE, (PUBHUECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEPbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYeCKue U XUMUYECKUE CBOMCTBA (00IIME KaK MPEACTaBUTENS
KJlacca KUCIOT U crnenrduyeckue). XUMHUUECKUE PEaKIMH, JICKAIUe B OCHOBE
MPOMBIIIUIEHHOTO CHOcOo0a MOMy4YeHUsi CepHOM KucaoThl. [Ipumenenue cepHoit
kucnaoTbl. COJMM CepHOM KHUCIIOTHI, KadeCTBEHHAs peakuus Ha CyJb(paT-HOH.
Haxoxnenue cepbl m €€ COCNMHEHUNW B TIPUPOJIE. XUMHYECKOE 3arpsi3HCHUE
OKpYXalolEel Cpelbl COECOUHEHUSIMHU cepbl (KHUCIOTHBIE JOXAM, 3arpsA3HEHHE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MpeI0TBPAIEHHUS.



OOmas xapaktepucTuka 371eMeHTOB VA-rpymnmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHCIIEHUA. A30T, paclpOCTPaHEHHUE B MPHUPOJE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B mpupoje. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOJyuyeHrue U npuMeHenue. Coiu aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHUS. A30THas KHCJIOTa, €€ TOoJIydeHHe, (PU3UISCKUe M XUMHUYCCKUC
cBOiicTBa (0OmME Kak TMpEeACTaBUTENS Kiacca KHUCIOT U CHenupuIecKue).
Hcnonb3oBaHre HUTPATOB U COJIEH AMMOHHMSI B KAYECTBE MUHEPATILHBIX YI0OpEHUH.
XUMHUYECKOE 3arps3HEHUE OKPYKAIOIICH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIC
JOK]IA, 3arpsi3HEHHE BO3[yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPOIHBIC
monupukammu pocdopa, guszndyeckue U xumuueckue cporctsa. Okeun docdopa
(V) u dochopnas kucnora, puznueckue M XUMHYECKHUE CBOWUCTBA, MOJy4YCHUE.
Hcnonb3oBanue hochaTtoB B KaueCTBE MUHEPATBHBIX YI00PEHHUI.

O6mast xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTE€PHbIE CTENIEHN OKUCIEHUS. Y TIIEpO/, ATTIOTPOIHbIE MOIU(DHUKALUH,
pacnpocTpaHeHUe B IPUPOAE, PU3NYECKUE U XUMUYECKHUE CBOMCTBA. AJCOpOLUS.
Kpyrosopor yriepona B mnpupone. Oxcunbl yriepoaa, uX (U3NYECKUE U
XUMUYECKHE CBOMCTBA, JEHCTBUE HA J>KHUBBICE OpPraHuW3Mbl, [OJyYCHHUE U
npUMEHEHUEe. DKOJIOTMYeCKUue MpoOsieMbl, CBsI3aHHbIE ¢ OKcuaoM yriepona (IV),
TUIIOTE3a TJIO0AJTBHOTO MOTEIUICHUS] KJIUMaTa, MapHUKOBBIM 3¢ dext. YronbHas
KHCIIOTa U €€ COJM, UX (PU3NYECKHEe UM XHMMHYECKHE CBOWCTBA, MOJYYEHHUE U
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-woHBI. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEUITMHE, TPOMBIIIJIEHHOCTH M CEIbCKOM XO35HCTBE.

[lepBoHaUaNIbHBIE TTOHATHS 00 OPTaHUYECKUX BEIECTBAX KaK O COSTUHEHUSX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJI, INIMLIEPUH, YKCYCHAs! KHCIIOTA).
[IpupogHble HMCTOYHUKK YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOJIYKTHI WX TmepepaboTku (OC€H3MH), UX POJb B OBITY U TPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBojax — U ux
poJiMi B JKH3HM UeJoBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COEIMHEHUN.

KpeMHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, INOJyYCHHE H
npuMmeHenue. CoequHeHus KpeMHus B npupoze. O01ure npeacTaBieHus o0 OKcuie
kpemuus (IV) u xpemuueBoit kucinore. CUIUKATHI, UX HCIIONB30BAHUE B OBITY, B
IMPOMBIIIUIEHHOCTU. BaxkHele cTpouTeNnbHbIE MaTepualbl: KepaMHKa, CTEKIIO,
IeMEeHT, OeToH, kene300eToH. Ilpobiembl 6€30macHOTO  MCIOJIL30BAHUS
CTPOUTENIBHBIX MAaTEPUAJIOB B IOBCEHEBHOM JKU3HHU.

Xumuueckuii IKCcnepumenm:

U3y4YeHHEe 0Opa3IOB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI U HAOJIOJCHUE TTPU3HAKOB



WX TIPOTEKAHWsI, OMBITHI, OTpaKalwIue (PU3NYECKHe W XWMHYECKHE CBOMCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAJIOTCHUIOB), 03HAKOMJICHHE C 00pa3iaMu
ceppl U €€ COeAUHEHUsSMU (BO3MOXXHO HCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOJI0ICHUE TIpoliecca 00YIIIMBaHUs caxapa MoJl JEHCTBUEM KOHIIEHTPUPOBAHHOM
CEpHOM KHCIJIOTBI, U3YYEeHUE XUMUUYECKHX CBOMCTB pa30aBIE€HHON CEPHOM KUCIIOTHI,
IpOBEJICHIE KaYEeCTBEHHON peakly Ha Cyib(haT-uOH U HAOII0eHIE TpU3HaKa e
POTEKaHUs, O3HAKOMJIEHHE ¢ (DPU3MYECKMMU CBOWCTBaMH a30Ta, ¢ocdhopa U Ux
COEJIMHEHU (BO3MOKHO HCIIOJIb30BAaHUE BUICOMATEpUAJIOB), 00pa3liaMH a30THBIX
u ¢dochopHbIX ynoOpeHui, NmojlydeHue, coOupaHue, paclo3HaBaHUe U HU3yueHUeE
CBOMCTB aMMHakKa, NPOBEACHUE KAYECTBEHHBIX pEAKIUM HA HOH aMMOHHUS U
dbochar-uoH W U3ydEeHUE TPU3HAKOB UX MPOTEKAHUSA, B3aUMOJECHCTBHUE
KOHIIEHTPUPOBAHHONW a30THOM KHUCJIOTHI C MEIbI0 (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), HM3Y4YEHUE MOJIENIEd KPUCTAIUIMYECKUX PEIIETOK anmasa,
rpadura, (ymiepeHa, O3HAKOMJICHHE C MPOILECCOM aJICOPOIIMU PACTBOPEHHBIX
BEILIECTB AKTUBHUPOBAHHBIM YIVIEM M YCTPOWCTBOM NPOTHUBOTrasza, IOJIy4EHUE,
coOupaHue, pacrio3HaBaHWE M U3YUYEHHE CBOMCTB YIJIEKHCIOrO Ta3a, MPOBEACHHE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIUKAT-UOHBI U U3YYCHHUE MPU3HAKOB MX
MPOTEKAHMS, O3HAKOMJIEHME C TMPOAYKIMEH CHJIMKATHOW MPOMBIIIJIEHHOCTH,
pelIeHrne JKCIEPUMEHTAIBHBIX 3aJa4 MO0 TeMe «BaHeWlne HEMETaIbl U HUX
COCTUHEHUSD).

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHUH
ux nosioxkeHuss B llepumommueckor cucreme xumuyeckux siemeHtoB . U.
MenaeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTammyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKHMH  pAX
HaMpsHKeHUH MeTauoB. OU3nyeckue U XMMUYECKHUe CBOMCTBAa MeTaiuioB. OO0mue
CrocoObl TONy4eHUs MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CIIOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, YyTYH, JIOPATIOMUHUNA, OpOH3a)
U UX IPUMEHEHHE B OBITY U IPOMBIIILICHHOCTH.

[I{enounple MeTamibl: monokeHue B [leproanueckol cuCTEME XUMUYECKUX
anemeHToB . 1. MennaeneeBa, CTpoeHHME MX aTOMOB, HAaXOXJIECHUE B IPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCUuasl 1
TUAPOKCUILI HaTpusi W Kauus. [IpuMeHeHHe IIeNIOYHBIX METAUIOB U HX
COEJIMHEHUM.

[Ilenoyno3eMenpHbIE META/UIBl MAarHMd W KaJbLUWM: TIOJOXKEHUE B
[Tepunoanueckoit cucreMe xumudeckux 3yiemeHToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaXOXJeHrEe B pupojie. Pu3nueckue U XUMHUYECKUE CBOWCTBA MarHusi U



Kayiblusl. BaxkHeiiine coequHeHnst Kanblus (OKCU, TUIPOKCH], coJin). ZKECTKOCTD
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AmmoMuHUN: TIoJIokeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenpneneeBa, CTpoEHHE aTtoma, HaxXoXAcHWEe B mpupoae. Dusnmueckue u
XUMHUYECKHE CBOMCTBA altOMUHUS. AMQOTEpHbIE CBOMCTBA OKCHUIA U THAPOKCUA
ATIOMUHHS.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MeHneneeBa, CTpOECHHE aToMa, HaXOXAeHuWe B mnpupoae. dusnueckue u
XUMHUYECKHE CBOMCTBA *kene3a. OKcubl, TuApoKcH bl U cou xxenesa (1) u xxenesa
(III), ux cocraB, CBOMCTBA U MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3UUYECKUMU
CBOMCTBAMHU, H3yUYCHHE  PE3YJbTAaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOECHHOCTEH B3aUMOJICUCTBUS OKCH[A
KaJIbI[USI W HATpus C BOJOM (BO3MOXKHO HCIIOJIB30BAHUE BHUICOMATEPHAIIOR),
MCCIICIOBAHUE CBOMCTB XKECTKOM BOJIBI, MTPOLECCAa TOPEHUS KeEJe3a B KUCIOPOJE
(BOBMOKHO  KCHOJIb30BAHME  BHUJICOMATEPUANIOB), MPU3HAKOB  MPOTEKAHUS
KauEeCTBEHHBIX PEAKIIMI HA HOHBI: MAarHus, KaJblUsl, A TIOMUHUS, IUHKA, xkene3a (1I)
u xenesa (II), menu (II), HaOmromeHHME M omMHMCaHUE IPOIECCOB OKpAIMBAHUS
IJJaMEHH MWOHAaMU HATpusi, KaJlus U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCClieJ0BaHuE aM(OTEPHBIX CBOMCTB T'UAPOKCHUA ATTFOMUHUS U
TUAPOKCUIA LIMHKA, PEIICHUE SKCIEPUMEHTANIBHBIX 3a1ay Mo Teme «BaxHelmue
METAJUJIbl K KX COCIUHEHHUS.

XuMHS M OKPYXKAOLIAS Cpeaa

BemecTtBa M marepuansl B IMOBCEAHEBHOW JXU3HM YeloBeKa. besomacHoe
MCIIOJIb30BaHUE BEILIECTB M XMMHUYECKUX peakuuil B ObiTy. [lepBasi momoinb npu
XUMHUUYECKUX 0KOraxX M OTPABIICHUSIX.

XUMHUECKOE 3arps3HeHHE OKpyKarolehd cpenbl (mpeaenbHas JAOMyCcTUMas
KOHIIEHTpalus BemlecTs, nainee — [1/1K). Ponb xuMuu B penieHun SK0JIOrMYeCKUX
npooiem.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mesicnpeomemmnuie ceasu

Peanuzanusa MeXnpeaIMETHBIX CBA3CH MNpU M3YYEHUM XUMHUM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMMUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OOmue ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAYYHBIM (DaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHallu3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
DKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIeb, SBICHUE, MapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAITBI.

dwusrka: MaTepus, aTOM, JICKTPOH, IIPOTOH, HEHTPOH, HOH, HYKJIHI, H30TOIIHI,
PaINOaKTUBHOCT, MOJICKYJIa, AIEKTPUICCKUN 3aps, MIPOBOTHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKHA, (POTORIEMEHT, BEIMIECTBO, TENO, OO0BEM,
arperaTHOE COCTOSTHUE BEIIECTBA, T'a3, PACTBOP, PACTBOPUMOCTD, KpHUCTaTHYSCKasI
peméTKa, CIuIaBbl, (PU3MUYCCKHE BCIIMYUHBI, €AUHHUIIBI M3MEPECHHS, KOCMHUYECKOE
MPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: ¢dortocunTe3, npixanme, Omocdepa, IKOCUCTEMA, MHHEPATLHBIC
yIOOPEHHS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIISCTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaTbl, TOPHBIE TTOPO/IbI, MOJIC3HBIC
HCKOTMaeMbIe, TOILIUBO, BOJIHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
oOpa3oBaHMs JOCTUTAIOTCS B XOA€ OOydeHHs XHMHUU B €IUHCTBE y4eOHOU U
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMA POCCUUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIEeCTBE TMpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT Ipolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIMN 00YUYaIOIINXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAlOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBaTbCS CHUCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacCIIMPEHUE OIBITA AESITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTprmoTH4YeCKOro BOCIMTAHUA:

LIEHHOCTHOT'O OTHOILIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
M HAy4YHOMY HACJICAUI0, MOHWMAaHUS 3HAYEHUS] XMMHUYECKOM HAYKH B KU3HU
COBPEMEHHOT0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSAX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rpaxaaHCKOr0 BOCIMTAHUS:

MPEACTABICHUS] O COLMAIBHBIX HOpPMax H MpaBUJIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
M0JIE3HOM, Y4eOHOUCCIIEA0BATEIbCKOM, TBOPUECKOM U IPYTUX BUIAX ACSITEILHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JAESATEILHOCTH MPU BBITOJIHEHUU
y4eOHBIX, TMO3HABATENbHBIX 3a/1ay, BBINOJHEHUM XUMHYECKUX SKCIEPUMEHTOB,
CO37aHUH y4EOHBIX MPOEKTOB, CTPEMIICHHSI K B3AUMOIIOHUMAHUIO M B3aMMOTIOMOIIIH
B MPOIECCE ITOM yueOHOM AesTENHbHOCTH, TOTOBHOCTH OLICHUBATh CBOE MOBE/ICHUE
M MOCTYNKH CBOMX TOBApHUIIEH C IMO3UIMH HPABCTBEHHBIX M MPABOBBIX HOPM C
Y4ETOM OCO3HAHUSA MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U COCTABISIOLINE
OCHOBY I TIOHUMAHMS CYIIHOCTH HAYyYHOW KapTHHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATENIbHBIE MOTHUBBI, HAMPABJICHHBIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEIbCKOW KYJIBTYpPbhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEJIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPABOYHOU



JUTEPATypOi, JOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOy4YeHHWI0 U TO3HAHUIO, JIO003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTH K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBI€HHOCTH M YPOBHSI OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUU U
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOJs1, HAPKOTUKOB, KypEHHsI),
HEOOXOJMMOCTH COOJIIOJIEHUST TpaBui OE30MAaCHOCTH TpU  OOpaleHHuH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEANbHON KU3HH;

S) TpPyA0OBOro BOCIIUTAHUS:

MHTEpEC K NPaKTUYECKOMY U3YUYeHHIO ITpodeccuil u Tpyda pa3InyHOro pona,
YBaXEHUE K TPYAY U PE3yJIbTaTaM TPYJIOBOM I€SITEIbHOCTH, B TOM YUCJIE Ha OCHOBE
NPUMEHEHUsT NPEIMETHBIX 3HAaHUM 1O  XWMHH, OCO3HAHHBIA  BBIOOpP
WHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUST 00pa30BaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
yCIEeHOW Mpo(eCCUOHATBHON AEATEIbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATILHOU CpEIE;

6) ’K0JIOrHYEeCKOro BOCIIUTAHHS:

HKOJIOTUYECKU 11eTIECO00pa3HOE OTHOLICHHE K IPUPOJIE KaK UCTOUHUKY KU3HU
Ha 3emile, OCHOBE €€ CyIECTBOBaHMWS, MOHMMAaHHUE ILIEHHOCTH 3J0pOBOTO U
O0e3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBbIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padOTe C BEIIECTBAMHU, a TAK)KE B CUTYaLUsIX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSATh 3HAHUS, MOJy4aeMble NMPU U3yUYEHUU XUMUH, IS
peneHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, IS OBBIIICHUS
YPOBHSI  SKOJIOTUYECKOM  KyJIbTYpbl, OCO3HaHUsl TIJ00albHOTO  Xapakrepa
HKOJIOTHYECKUX MPOOJeM M MyTell UX pEelIeHUsi MOCPEACTBOM METOAOB XHWMHH,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaThCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM U COLMAJILHON ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaMETHBIX pPE3yJNbTATOB BBIJIEISIOT 3HAUMMbIEC JUIS
(bopMUpOBaHKS MUPOBO33pEHUS OOIICHAYYHbIE MOHATHS (3aKOH, TEOPHsl, TPUHLIMII,
rumnoTe3a, (QaxkT, CHUCTEMa, IMPOLECC, OSKCIEPUMEHT U JApPYyroe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOU



HAay4YHOUW KapTUHE MUpA, U YHUBEPCAIbHbIE yueOHbIEC AEHCTBUS (MO3HABATENIbHBIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble JJornueckue aAelcTBUA:

YMEHHUSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMW: PACKPBIBATH CMBICT XUMHUYECKUX TMOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHSIMH), HCIIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/ICIbHBIX (PAKTOB U SIBJICHHUM, BEIOUPATh OCHOBAHUS U
KPUTEPUH ISl KIACCH(PUKAIMKA XUMHUYECKUX BEIIECTB W XMMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKHE PaCCYyXIACHUS (MHAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHH),
JienaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TIPOIECCEe TMO3HAHMUS TMOHATUSA (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIUYECKHE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHUMBOJI 3JIeMEHTa), XUMH4YecKas ¢dopMmylia M ypaBHEHHUE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEPU30BaATh CYIIIECTBEHHbBIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUM,
BBIABIIAT,  OOIIME 3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUHS B U3yUaEMbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ucciiegoBarTe/IbCKHe AeiiCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE MHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI ISl (JOPMUPOBAHUS TUIIOTE3HI 11O TIPOBEPKE
MPAaBUILHOCTH BBICKA3bIBAEMbBIX CYXKJICHUH;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMH M IMPOBEICHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HalJIwaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, popMmyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO ONbITA, UCCIICIOBAHUS, COCTABIATh OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c unopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsl  JIUTEpaTypa XUMHYECKOTO COJIEPkKAHUS, CIPABOYHbIC
nocoOusi, pecypcsl MHTepHeTa), KpPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATh Pa3jIu4HbIE METOJbl U 3aMpPOChl MPU NOHUCKE U OTOOpE
uHPOpPMAIMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U TIO3HABATENBHBIX 33/1a4 OMpPENeIEHHOTO TUIIA, MPUOOPETEHHUE OIbITAa B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPO aKTUBHOTO HCIIOJIb30BaHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOUpATh ONTUMANBHYIO (hOpMY MpeAcTaBieHusT HHPOPMAIUN U
WUIIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh MW AaHAJIM3UpOBaTh B IIpolecce Y4eOHOH U
UCCJIEIOBATENLCKON JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPYKAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHUKATHBHBIC YHUBEPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:

YMEHHMsI 3a/1aBaTh BOMPOCHI (B XOJ€ Auayiora 1 (W) TUCKYCCUH) IO CYIECTBY
oOcyxnaeMoi TeMmbl, (OPMyIUpPOBaTH CBOU TMPEIJOXKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEJIOKEHHON 3a1a4u;

YMEHUSL  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  IO3HABATEJILHOU
JEATEIBHOCTH B YCTHBIX M MHCbMEHHBIX TEKCTaX; JelaTh MPE3CHTAIUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (J1a00paTOpHOTo OMNbITa,
1a60paTopHOI pabOTHI O KCCIIEIOBAHUIO CBOMCTB BEIIECTB, yUE€OHOTO MPOEKTA);

yMEHUsI Y4E€OHOro COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
IIO3HABATEJIBHOM M MCCIIEIOBAaTEIbCKOM  JACATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX NPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COTJIACOBAHUS
no3unui (00CyXaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIC IITYPMbDY, KOOPIUHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOTHI U ApyTHe).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIE Y4eOHbIE 1eliCTBHS:

YMEHUE CAaMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATEJIbHBIX 33Ja4, CaMOCTOSITEIbHO COCTaBJSATh WJIH KOPPEKTUPOBATH
MPEUIOKEHHBIM QITOPUTM JEUCTBUUA MPU BBINIOJHEHUM 33JaHUM C Y4YETOM
MOJIYYCHHUS] HOBBIX 3HAHWUA 00 M3Y4aeMBbIX OOBEKTaX — BEIECTBAX W PEAKIIHSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 3aJIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmpeaMeTHBIX pE3yJabTaTOB IO OCBOCHHUIO 0053aTeIbHOrO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS HAay4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI



NEUCTBUN, crhenupuiecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATCIbHOCTH 1O  TOJYYEHHIO HOBOIO  3HAHUS, €ro HWHTEpIpETallH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K koHIy oOyuenus B 8 kj1acce npeMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKPBIBATH CMBICJ OCHOBHBIX XMMHUYECKHX MOHSATUM: aTOM, MOJEKYJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBIM 00BEM,
OKCHUJI, KHUCJIOTAa, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCIICHUS, XUMHUYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEaKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMUUYECKHE PEAKIINH, TEIUIOBOM (P (HEKT peakinm,
SAJIpO aToMa, SJIEKTPOHHBIN CIION aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAsI KOBAJICHTHAsI CBSI3b, MOHHAs
CBSI3b, WOH, KAaTHWOH, AaHUOH, pacTBOp, MaccoBas JIOJs BeIEeCTBa
(MporieHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHUYECKHX TOHATUH U
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJUKY IS COCTaBlieHHs (popmyn
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHIL;

e ONpENENsATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCIUHEHHSIX,
CTENEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACcCy COEAMHEHUN 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COCANHEHUSX;

e packpbiBaTh cMbIci Ilepuonnueckoro 3akona JI. M. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHUE TEPUOJAUYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT WX moJjioxkeHus B Ilepuoguueckoil cucreme,
3aKOHOB COXPAHEHHMS MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepus3oBaTh TabmuuHyro ¢opmy Ilepuomnyueckoit
CUCTEMbl XHMHMUYECKHUX JJIEMEHTOB: pa3judaTh IMOHATHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, manbsie u
OONbIIME TEPHUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmuie «llepmomuueckass cucTeMa XUMHYECKHX diemeHTtoB J[. .
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB M 3apsij sapa, 001ee 9uciio SJIeKTPOHOB U
pacmnpeneneHue uX 1Mo JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE peakuuu (10 YUCIy UM COCTaBY YYacTBYIOUIUX B pPEaKIUU
BEIIIECTB, 110 TETUIOBOMY (D (EKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPAMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Kaue€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEILHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAcChl BEIIECTB,
MacCOBYIO JIOJII0 XHUMHYECKOTO »JjeMeHTa 1o ¢GopMmyse COEIUHEHHS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPAaBHEHUIO
XAMHUYECKOMN pEeaKIuy;

MIPUMEHSATH OCHOBHBIE OTIEPAIIN MBICIIUTECILHOMN EATCTLHOCTH — aHATIN3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kilaccu(ukaiuio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUS] CBOMCTB
BEIIECTB M XUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAONIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAaHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN );

CJIEIOBATH NMPaBUJIaM MOJIb30BaHUS XUMHUECKOU MOCYA0U 1 JIa0OpaTOPHBIM
o0opyZOoBaHMEM, a TaKXe TpaBujaM oOOpalleHHs C BeIIeCTBAMU B
COOTBETCTBHUM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO JaOOpaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(Bomopoia M KHUCIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpeneIEHHON
MacCoOBOM J0Jiell pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOJIUTH
XUMHUYECKHE DIKCIMEPUMEHTHI MO0 PACMO3HABAHUIO PACTBOPOB INENOYEH U
KHCJIOT C TOMOILbIO UHJIUKATOPOB (JAKMYC, (PeHON(PTAICHH, METUIOPAHK

U ApyTHE).

K xoHiy 00yueHus B 9 kJjiacce rnpeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JIOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCS YMEHUIA:

PacKpbIBaTh CMBICII OCHOBHBIX XUMHYECKMX TMOHATHM: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CJI0’KHOE€ BEIIECTBO, BAJIEHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTETIEHb
OKHUCJICHHS, XUMUYECKasl PEaKI[usi, XUMUYECKasl CBS3b, TEIUIOBOU 3PHEeKT
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIMTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOIO
oOMeHa, KaTaJu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHCJIUTENb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIIEHUE, AJUIOTPOIIHS,
aM(pOTEPHOCTb, XUMHUYECKas CBSI3b (koBajIeHTHaH, WOHHAas,
MeTaJlTn4yecKas ), KpucTaindeckas peneTka, Koppo3usi METaJIOB, CIUIABBI,
CKOPOCTh XMMHUYECKON PEAKINH, MPEACIbHO JIOMYCTUMAas KOHIICHTpaIs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHATH T MOHSITHUSA MPU OMMMCAHUU BEILIECTB U UX MPEBPAILICHUN;
HCIIOJB30BaTh XHUMHYECKYI0O CHMBOJIMKY JUISI COCTaBJICHUS (OpMYII
BEIIECTB M YPABHEHUN XUMHUYECKUX PEAKIIU;

ONPEAEIATh BAJICHTHOCTh U CTEIIEHb OKUCICHUSI XUMUYECKUX 3JIEMEHTOB B
COCMHECHUAX PA3JIMYHOTO COCTaBa, MPUHAMJIEKHOCTh BEIIECTB K
OMpeeIEHHOMY KJIacCy COCIMHEHUM 1o (opMynaM, BHUI XUMHUYECKOMN
CBs3U (KOBaJICHTHAs, WOHHAS, MeTaUIMYecKas) B HEOPraHUYCCKHUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (opmylie, XapakTep cpeibl B
BOJIHBIX PAaCTBOPAaxX HEOPraHUYECKUX COCAUHEHUH, TUI KPHUCTATUTMYECKON
PELIETKA KOHKPETHOIO BELIECTBA;

packpsiBath cMbica Ilepuonmueckoro 3akona JI. M. MenneneeBa wu
JIECMOHCTPUPOBATh €r0 IOHMMAHMWE: OINHUCHIBATh U XapaKTepHU30BaTh
Tabnuynyo Gopmy llepuoanmdeckoil CUCTEMBbl XUMHYECKUX AJIEMEHTOB:
pa3iuuath MOHATHUS «rJaBHas mnoarpynmna (A-rpynmna)» U «moOouyHast
noarpynmna (b-rpynma)», manesle W OOJBIINE IEPUOIBI, COOTHOCHUTH
0003HaYCHUSI, KOTOPHIE UMEIOTCS B IEPUOIUYECCKOMN TabIINIIE, C YUCITOBBIMU
XapaKTEPUCTUKAMHU CTPOCHHUSI aTOMOB XMMHUUYECKHUX AJIEMEHTOB (COCTaB U
3apsin  snapa, oOllee YUCIO DJJISKTPOHOB U pacHpeesieHue HX 0
AIIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 2JIEMEHTOB M WX COCJAMHEHMI B Mpeaenax MallblX MEPUOJ0B U
IJIABHBIX MOJATPYMI ¢ YYETOM CTPOCHHS X aTOMOB;

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO M3MEHEHHUIO CTEIEHEW OKHUCIICHUS
XUMHUYECKHUX IJIEMCHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OONIME W CHCIU(DHUCCKHEC XUMHUYCCKHE
CBOMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, TMOJITBEPKIAs OIMKHCAHUEC
NpUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUS DJEKTPOJIUTUYECKOW JIMUCCOLMAIIMU  KHCIOT,
LIEJIOYEN U COJIEW, MOJIHBIE U COKPAILEHHBIE YPABHEHHUS PEAKIIUN NOHHOTO



oOMeHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMH PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIILHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MOCPEJCTBOM COCTABJICHUSI DJICKTPOHHOTO OaJlaHCca 3TUX PeaKInii;
MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOCHUA,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChI BEIIIECTB,
MacCOBYIO JIOJIF0O XHMHYECKOIo J3JIeMeHTa Mo ¢dopmylie COCIUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PACUETHI 110 YPABHEHUIO
XAMHUYECKON pEaKIu;

COOJTI0IaTh TIPABHUIIA TTOJIB30BAHUS XUMUYECKOHN TIOCYA0H 1 Ta00paTOPHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalieHus C BeIIeCTBAMU B
COOTBETCTBMM C HHCTPYKIHUSMHU TIO BBIIOJHEHHUIO J1A0OpPaTOPHBIX
XUMHUYECKUX OIBITOB IO TTOJTYICHHUIO M COOMPaHUIO Ta3000pa3HbIX BEIIECTB
(aMMmaka M yriaeKkHucIiioro rasa);

MIPOBOJIUTH PEAKITUH, TIOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BEIIIECTB: PACIIO3HABATH OIBITHBIM IyTEM XJIOpUJI-, OPOMHA-, HOIUI-,
kapOoHat-, (ocdar-, cuamkar-, cyiabdar-, THAPOKCHI-UOHBI, KAaTHOHBI
aMMOHHUSI W HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTB;

MIPUMEHSITH OCHOBHBIC OIEpPAIIMK MBICIIUTEIILHOM JEATEIbHOCTH — aHAJINU3 U
CUHTE3, CpaBHEHHE, 0000ICHNEe, CHCTEMAaTH3aIINIO, BBISIBIICHHE TPUYNHHO-
CIICJICTBEHHBIX CBSI3€H — JUIS M3YYEHUs] CBOMCTB BEIIECTB M XUMHYCCKHUX
peakinii, C€CTECTBEHHO-HAYYHBIC METO/ABl IO3HAHUS — HaOIIOICHHE,
U3MEpPEHNEe, MOJICIIMPOBAHUE, SKCIIEPUMEHT (peaibHbI U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoaudecTBo uacoB
Ne HaumeHoBaHue pa3jie/ioB U
KonTposabHubie
n/n TeM MPOrpaMMBbl Bcero
padoThI
Pazpnea 1. [lepBoHayajibHbIe XMMUYECKHE TOHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5
' MPAaKTUYECKOU NEeATEIbHOCTH
yeJoBeKa
BemecTBa 1 xuMuueckue
1.2 15 1
peakiumn
Hroro no pazneny 20

Pazjen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB

Boznyx. Kucnopon. ITonstue

2.1 6
00 okcuaax
59 Bonopoa. ITonstue o 3
KHUCJIOTaX U COMSIX
)3 Boga. PactBopsl. [lonsitue 06 5 |

OCHOBAHUAX

OCHOBHBIE KJ1acChl
24 . 11 1
HEOPraHUYECKUX COCAVNHEHUIN

Hroro no pazneny 30

IpakTuyeckue
padoThI

DJIeKTpOHHbIe (LM (POBHIe)
o0pa3oBaTe/bHbIE pecypChl

bubnnoreka IIOK
https://m.edsoo.ru/7f41837¢c

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢c

bu6nuoreka [IOK
https://m.edsoo.ru/7f41837¢c

bubmmoteka [IOK
https://m.edsoo.ru/7f41837¢c

bu6nuoreka [IOK
https://m.edsoo.ru/7f41837¢c

but6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

Paspnea 3. llepunoanueckuii 3axkoH u llepuoguyeckas cucrema xumuiyeckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.

Xumuueckasi cBsi3b. OKHCIUTEIbLHO-BOCCTAHOBHTEIbHbIE pPeaKkuuu



[Tepuonuueckuii 3aKOH U
Ilepunonnueckas cucrema

3.1
XUMHUYECKUX dieMeHToR /1. M.
MenneneeBa. CTpoeHue aroma
XUMHYECKas CBA3b.

3.2 OKucnuTenbHO-

BOCCTAHOBUTCIIbHBIC PCAKIINN

Hroro no pasneny

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

15

68

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢c

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢c




9 KJIACC

Ne i/

Pazgea 1.

1.1

1.2

1.3

HaumeHoBaHue pa3aeioB U TeM
NPOrpaMmblI

BemecTBo 1 XMMHYeCKHe peaKunu
[ToBTOpEeHue U yriaydieHne 3HaHu|
OCHOBHBIX Pa3zeioB Kypca 8 kiacca
OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX
peaxkiun

DNEKTPOIUTHYECKAs JUCCOLUAIIMS.
XHUMHUUYECKUE PEAKLIUN B PACTBOPAX

Hroro no pasneny

Paznen 2.

2.1

2.2

2.3

2.4

HemMeTanabl M X cCOeTUHEHUS

OO11ast XapaKTepUCTHKA XUMHYECKUX
aneMeHToB VIIA-rpynmsl. ["anorenst
OO0m1as XxapakTepuCTUKa XUMHYECKUX
aneMeHToB VIA-rpynmnsl. Cepa u eé
COEIMHEHUS

OO0m1as XxapakTepuCTUKa XUMHUYECKUX

aneMeHToB VA-rpynnsl. A30T, pocdop u ux

COETUHEHUS

OO11ast XapaKTepUCTHKA XUMHYECKUX
anemeHToB IVA-rpynnsl. Yriepon n
KPEMHHI U UX COCTMHEHHUS

Hroro no pazneny

KoauuecTBO 4acoB

K
Beero OHTPOJIbHbIE
padoThI
5 1
4
8 1
17
4
6
7
8 1
25

IIpakTHYeckue
padoThI

DJIEKTPOHHbBIE
(uudpossbie)
o0pa3oBaTte/ibHbIE

pecypchbl

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636

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

bubnuorexa [JOK
https://m.edsoo.ru/7f41a636

bu6nuorexa [IOK
https://m.edsoo.ru/7f41a636

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

bu6nuorexa [IOK
https://m.edsoo.ru/7t41a636

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




Paznen 3. MeTaJJIbI M UX COeAUHEHUS

3.1 OO01e CBOMCTBA METAJLIOB

3.2 Baxxueiinmue MeTamibl 1 UX COSTUHEHUSI

Uroro no pazneny

Paznen 4. Xumus u okpyxamomas cpeaa

4.1 BemectBa 1 MaTepraisl B )KM3HU YEJIOBEKA
Hroro no pasneny
PesepBHOE Bpems

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

16

20

68

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

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bubnuorexa [JOK
https://m.edsoo.ru/7f41a636

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







HOYPOYHOE IINTAHUPOBAHHUE
8 KUIACC

Ne

w/n Tema ypoka

[Ipenmer xumuu. Ponb xumuu B
YKU3HM uesoBeka. Tena u BeliecTsa
[TonsiTue 0 MeToAaX MO3HAHUS B

XUMHHN

[IpakTuueckas pabora Ne 1 «IIpasuia
paboThl B 1a00paTOPUU U IPUEMBI
oOparieHus ¢ J1abopaTopHBIM
000pyIOBaHUEM

Yucrtsle BemecTBa U cMecu. CrocoOsl
paszeneHus cMecen

[IpakTnueckas padbora Ne 2
5 «Pa3nenenue cmeceill (Ha npumepe
OYHMCTKH [TOBAPEHHOM COJIN)»

6 ATOMBI U MOJIEKYJIBI

XUMUYECKHUE AIEMEHTHI. 3HAKU
(CUMBOJIBI) XUMHYECKHUX 2JIEMEHTOB

8 [IpocTeie u clnoXKHBIE BENIECTBA

9 ATOMHO-MOJIEKYJISIPHOE YUECHHUE

KoaudecTBO 9acoB

Bcero

KonTposabHubie
padoThI

IpakTuyeckue
padoThI

Jlara
U3YYeHUS

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

bubmnoreka IIOK
https://m.edsoo.ru/ff0d210c

bubmuorexa [JOK
https://m.edsoo.ru/ff0d227¢

bubmuorexa [JOK
https://m.edsoo.ru/ff0d23dc

bubanoreka IIOK
https://m.edsoo.ru/ff0d26ca

bubanoreka LIOK
https://m.edsoo.ru/ff0d28c8

bubanoreka LIOK
https://m.edsoo.ru/ff0d2a6c¢

bubnunorexa LIOK
https://m.edsoo.ru/ff0d2be8

bubnunorexa LIOK
https://m.edsoo.ru/ff0d2a6¢c
bubanoreka [JOK
https://m.edsoo.ru/ff0d2d50




10

11

12

13

14

15

16

17

18

19

20

3aKOH ITOCTOSIHCTBA COCTaBa BELIECTB.
Xumuueckasi popmyna. BaneHTHOCT
aTOMOB XMMMUYECKHUX JJIEMEHTOB

OTHOcHuTeNnbHAsA aTOMHAas Macca.
OTtHOCHUTENbHAS MOJICKYJIsIpHas Macca

MaccoBas 1019 XUMHYECKOTO
3JIEMEHTA B COCIUHEHUHN

KomnuectBo BemecTBa. Moib.
MomnsipHas macca

duznyeckue 1 XUMHUUECKHUE SIBICHUS.
XumMuueckas peaKknuus

[Ipu3Haku u yCcioBUS POTEKAHUSA
XUMHYECKUX PEAKIUI

3aKOH COXPaHEHMsI MAacChl BEILIECTB.
XHAMHMYECKUE YPABHEHUS

Brruncienus KOJIMYCCTBA, MAaCChl
BCIIICCTBA IO YPABHCHUAM
XUMHUYCCKUX peaKI_II/Iﬁ

Knaccudukanms xumMuaecknx
peaxiuii (CoOeIMHEeHUs, PA3I0KEHNUS,
3aMeleHus, o0OMeHa)

M. B. JIoMOHOCOB — y4Y€HBIN-
sHukIoneauct. O0o0mEeHne 1
cUCTEeMaTH3aInsI 3HaHUH

KontponsHast padora Nel mo teme
«BemecTBa 1 XUMHUYECKUE PEAKIIUN»

but6mmoreka [IOK
https://m.edsoo.ru/ff0d2eae

bubnunorexa LIOK
https://m.edsoo.ru/ff0d323c

bubnunorexa LIOK
https://m.edsoo.ru/ff0d350c

bubnuoreka [IOK
https://m.edsoo.ru/ff0d5230

bubnunoreka LIOK
https://m.edsoo.ru/ff0d37fa

bubnunoreka LIOK
https://m.edsoo.ru/ff0d3al6

bubmuoreka [IOK
https://m.edsoo.ru/ff0d3b88

bubanoreka LIOK
https://m.edsoo.ru/ff0d5708

bubanoreka LIOK
https://m.edsoo.ru/ff0d3{34

bubnunorexa LIOK
https://m.edsoo.ru/ff0d40c4

bubnunorexa LIOK
https://m.edsoo.ru/ff0d4290




21

22

23

24

25

26

27

28

29

30

Bo3nyx — cMech razos. Coctan
Bo3ayxa. Kucnopon — anemenT u
npocroe BeuiecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA
KHCJIOpoJia (peaKIuyu OKUCICHUS,
ropenue). [lonsTue 06 okcumax

Crioco0pl MostydeHus: KUCI0poia B
71a00paTOPHX M MTPOMBIIUICHHOCTH.
[Tpumenenue kucmopoaa

TemnoBoit a3 ekt xumMuaeckoit
peaxkuuu, MoHsATUE O
TEPMOXUMHUYECKOM YpaBHEHUH, 3K30-
Y 3HJOTEPMUYECKUX peaKIUsIX
TornmBo (HedTh, yroiab U METaH).
3arpsi3HeHue BO34yXa, CIoCOObI ero
MIPeIOTBPALLECHUS

ITpakTruyeckas pabora Ne 3 o Teme
«ITonmyuenue u cooupanue
KHCIIOpO/1a, U3YUEHUE €r0 CBONCTB»
Bonopon — anemeHT u mpocroe
BeniecTBo. Haxoxnenue B npupone
Pu3znyecKue U XUMHYECKHE CBOMCTBA
Bogopoja. [Ipumenenue Bogopoaa

TloHsATHE O KMCIIOTAX U COJSIX

Cnoco0sl mosTy4eHnst BOAOPO/ia B
naboparopuu

but6mmoreka [IOK
https://m.edsoo.ru/ff0d448e

but6mmoreka [IOK
https://m.edsoo.ru/ff0d4614

bubnunorexa LIOK
https://m.edsoo.ru/ff0d497a

bubnunoreka LIOK
https://m.edsoo.ru/ff0d4790

bubnuoreka [{OK
https://m.edsoo.ru/ff0d4c4a

bu6nunorexa LIOK
https://m.edsoo.ru/ff0d4ae2

bubanoreka LIOK
https://m.edsoo.ru/ff0d4dd0

bubanoreka LIOK
https://m.edsoo.ru/ff0d4dd0

bubnunorexa LIOK
https://m.edsoo.ru/ff0d50d2

bubnunorexa LIOK
https://m.edsoo.ru/ff0d4dd0




31

32

33

34

35

36

37

38

39

40

[IpakTrueckas padota Ne 4 o Teme
«[Tonmy4yenne u coOupanue BOJAOPOA,
HU3YyYEHHUE ETO CBOWMCTB)

Mossipablii 00bEM ra3oB. 3aK0H
ABorazipo

Brruucienns o0néMa, KOJIMYECTBA
BEIIIECTBA ra3a Mo ero U3BECTHOMY
KOJIMYECTBY BELIECTBA WIIK 00BEMY

Beruucienus 006EMOB ra3oB 10
YPaBHEHHIO PEaKIMK Ha OCHOBE
3aKOHA 0OBEMHBIX OTHOIIECHU ra30B

dusnyeckue 1 XUMHYECKHE CBOIICTBA
BOJIEI

CocraB ocHoBauuii. [Tousarue 00
WHJIUKATOpax

Bopna xak pactBopuTENb.
HaCI)IHIGHHI)Ie 1 HECHACBIIIICHHBIC
pacTtBopbl. MaccoBas 107151 BelecTBa
B pacTBoOpe

[TpakTrueckas padota Ne 5 o Teme
«IIpuroroBiieHrEe pacCTBOPOB C
ONpeeIEHHON MacCOBOU J0JIEH
pPacTBOPEHHOIO BEILIECTBAY»

KonrtponsHast pabora Ne2 o reme
«Kucnopoa. Bonopoa. Boga»
Oxcunsl: cocTaB, KacCupUKaIus,
HOMEHKJIaTypa

but6mmoreka [IOK
https://m.edsoo.ru/ff0d4f42

bubnunorexa LIOK
https://m.edsoo.ru/ff0d542e

bubnunorexa LIOK
https://m.edsoo.ru/ff0d55a0

bubnuoreka [IOK
https://m.edsoo.ru/ff0d5708

bubmuoreka [IOK
https://m.edsoo.ru/ff0d587a

bubnunoreka LIOK
https://m.edsoo.ru/ff0d59e2

bubanoreka IIOK
https://m.edsoo.ru/ff0d5b40

bubnunorexa LIOK
https://m.edsoo.ru/ff0d5eba

bubnunorexa LIOK
https://m.edsoo.ru/ff0d6342

but6mmorekxa [IOK
https://m.edsoo.ru/ff0d664e




41

42

43

44

45

46

47

48

49

50

[TonydyeHue 1 XuMHYECKHUE CBOICTBA
KHCJIOTHBIX, OCHOBHBIX U
aM(pOTEePHBIX OKCHJIOB

OcHoBaHusI: cOCTaB, Ki1accuuKaIus,
HOMEHKJIaTypa

[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
OCHOBAaHUI

Kucnotsl: cocras, kinaccuduxanus,
HOMEHKJIaTypa

HOJ'Iy‘leHI/IC 1 XMMHYECKHE CBOMCTBA
KHCJIOT

Conu (cpenHue): HOMEHKIATYpa,
CTIIOCOOBI OTYYEHHUS, XHMHUECKUE
CBOMCTBa

[IpaxTuueckas padora Ne 6. Pemenue
OKCIICPUMCHTAJIBHBIX 3aJia4d 110 TEME
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX
COCIMHEHU I

I'enernueckas cBsA3b MEKIY
KJIaCCaMU HEOPraHUYECKUX
COE€IUHEHUN

O06o001IeHNEe U CHCTEMATH3ALIHS
3HAHUH

KonTponbnas padota Ne3 o teme
"OCHOBHBIE KJIaCChl HEOPTAHUUECKUX
coeauHeHun"

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d664e

bubnunorexa LIOK
https://m.edsoo.ru/ff0d67ca

bubnunorexa LIOK
https://m.edsoo.ru/ff0d67ca

bubnuoreka [IOK
https://m.edsoo.ru/ff0dfee2

bubnunoreka LIOK
https://m.edsoo.ru/ff0dfee2

bubnunoreka LIOK
https://m.edsoo.ru/00ad9474

bu6nunorexa LIOK
https://m.edsoo.ru/00ad9b7c

bu6nunorexa LIOK
https://m.edsoo.ru/00ad9a50

bu6nunorexa LIOK
https://m.edsoo.ru/00ad9cb2

but6mmorekxa [IOK
https://m.edsoo.ru/00ad9ela




51

52

53

54

55

56

57

58

59

[lepBbie NOMBITKY KJIaCCUPUKAITUU
XUMUYECKUX AieMeHTOB. [lonaTue o
TPYIIax CXOJHBIX HJIEMEHTOB

[Tepuonuueckuii 3aKOH U
[Tepuoanueckas cucrema
XAUMHYECKHX dj1eMeHToB /I, U.
MeHnpeneeBa

[lepropl, TPYMIIbI, MOATPYIIIBI

Ctpoenne atomoB. CocTaB aTOMHBIX
siaep. M3oTonbl

CtpoeHue 3J1eKTPOHHBIX 000J0UeK
aTOMOB 3JieMeHTOB [lepuoauueckoii
cuctemsl [. 1. Menaeneera

XapakTepucTuKa XUMHUECKOTO
3JIEMEHTA MO €ro MOJIOKEHHUIO B
[Tepnonnueckoii cucreme /1. U.
MenneneeBa

3nauenue [lepuonnueckoro 3akoHa
JUISl pa3BUTHS HAYKH U IPAKTUKU. [[.
N. MenaeneeB — y4€HbIi, e1aror 1
rpakJaHuH

PesepBHrlit ypok. O60011IeHNE 1
cHCTeMAaTH3alis 3HaHUH /
Bcepoccuiickas mpoBepouHas pabota

KonrtponsHast padora Ne4 o reme
«CtpoeHue aroma. XuMudeckas
cBs3b» / Beepocceuiickas
IpoBepoyHas pabora

but6mmoreka [IOK
https://m.edsoo.ru/00ad9ffa

but6mmoreka [IOK
https://m.edsoo.ru/00ada52c

bubnuoreka [IOK
https://m.edsoo.ru/00ada52c

bubnunoreka LIOK
https://m.edsoo.ru/00ada342

bubnunoreka LIOK
https://m.edsoo.ru/00ada6bc

bubanoreka LIOK
https://m.edsoo.ru/00ada824

bu6nunorexa LIOK
https://m.edsoo.ru/00ada96e

bubnunorexa LIOK
https://m.edsoo.ru/00adb33c

bubnunorexa LIOK
https://m.edsoo.ru/00adb486




60

61

62

63

64

65

66

67

68

BHGKTPOOTpI/IL[aTCJIBHOCTB aTOMOB
XHUMHUYCCKUX 3JICMCHTOB

HNonnasg xumudeckas CBI3b

KoBanenTHas MoJIpHasaA XUMHUYCCKasd
CBA3b

KoBasienTHas HenosipHas
XUMHUYECKasl CBS3b

CreneHp OKUCIECHUS

OKHUCITUTEIbHO-BOCCTAHOBUTEIIbHBIC
peakiuu

OKHUCIINTEIIN U BOCCTAHOBUTEIN

PesepBHrlit ypok. O60011eHNE 1
cHUCTeMaTH3aIis 3HaHHUH 110 TEME
«CTtpoeHne aroma. XuMHU4IecKast
CBSI3bY

PesepBHelit ypok. O600111eHNE 1
cucTeMaTu3anus 3HaHUN

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68

bu6nmmoreka [IOK
https://m.edsoo.ru/00adaab8

bu6nmmoreka [IOK
https://m.edsoo.ru/00adac34
bubnunorexa LIOK
https://m.edsoo.ru/00adaab8
bubnunoreka LIOK
https://m.edsoo.ru/00adaab8
bubnunoreka LIOK
https://m.edsoo.ru/00adae28
bubnuoreka [IOK
https://m.edso00.ru/00adb076

bubnuoreka [{OK
https://m.edsoo.ru/00adb076

bu6nunorexa LIOK
https://m.edsoo.ru/00ad9cb2

bu6nunorexa LIOK
https://m.edsoo.ru/ff0d61c6




9 KJIACC

Ne
n/n

Tema ypoka

Ilepnonnueckuit 3aK0H.
IIepnonnueckas cucrema
XUMHYECKHUX d1eMeHTOB /JI. H.
Menneneesa

3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB XMMHYECKHUX 3JICMECHTOB
IIEPBBIX TPEX NEPUOAOB
Knaccudukanus u HoMeHKIaTypa
HEOPraHUYECKHUX BEILECTB

Bubl XuMHUYECKOM CBSI3U M THIIBI
KPUCTAJUTMYECKUX PEUIETOK
KonTponbnas padora Nel no teme
«[loBTOpEHUE n yrnyonaeHue
3HaHUI OCHOBHBIX Pa3/ieNioB Kypca
8 ximacca»

Knaccudukanms xumuaeckux

peaKuuii Mo pa3IMYHbIM MPU3HAKAM

[ToHsITHE O CKOPOCTH XUMUUYECKOMN

pCaKkIuu. IloHsTHE O TOMOI€HHBIX U

IreTCPOrCHHBIX PCAKIUAX

IloHsaTHE 0 XUMHUYECKOM
PaBHOBCCHUHU. q)aKTOPBI, BJIMAOIIUC

KoauuecTBO 4acoB

Bcero

KoHnTtpoabHbie
padoThI

IIpakTH4eckue
padoThI

Jlara

H3yYCHUSA

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

bubmnoreka IIOK
https://m.edsoo.ru/00adb59e

bubmuorexa [JOK
https://m.edsoo.ru/00adb6b6

bubnuorexa [JOK
https://m.edsoo.ru/00adb7e2

bubanoreka LIOK
https://m.edsoo.ru/00adbac6

bu6nuorexa [IOK
https://m.edsoo.ru/00adbcb0

bubnunorexa LIOK
https://m.edsoo.ru/00adbe9a

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




10

11

12

13

14

15

16

17

Ha CKOPOCTh XUMUYECKOU pPEeaKINU
Y TIOJIOKEHUE XUMHYECKOTO
paBHOBECHs

OKHUCIIUTEILHO-
BOCCTAHOBUTEJIBHBIE PEAKITUN

Teopus 3NEKTPOTUTUYECKON
mucconanui. CUIbHBIE U Cl1a0ble
ANEKTPOJIUTHI

HoHnHbIe ypaBHEHHsI peakui

XHWMHYECKUE CBOMCTBA KUCIIOT U
OCHOBAaHMH B CBETE IIPEICTABICHUN
00 3JEKTPOIUTHYECKON
JUCCOLUALUU

XHMMHYECKHUE CBOMCTBA COJIEH B
CBeTe MpecTaBIeHul 00
ANEKTPOIIUTUYECKON TUCCOLUALIUU

[TonsiTe o runponuse conen

O000I1IIEHNE U CUCTEMATHU3AIIIS
3HAHUH

ITpakTruueckas padora Ne 1.
«Pelenne skciepuMeHTaIbHBIX
3a1au»

KonrtponsHas pabota Ne2 o teme
«DJIEKTpOIUTHYECKAs
aucconuanus. XUMHUECKHE
peaxkuu B pacTBOPax»

bubnunorexa LIOK
https://m.edsoo.ru/00adcade

bubnunorexa LIOK
https://m.edsoo.ru/00adcd68

bubnunoreka LIOK
https://m.edsoo.ru/00add448

bubnunoreka LIOK
https://m.edsoo.ru/00add5d8

bubnuoreka [IOK
https://m.edsoo.ru/00add8b2

bubnunorexa LIOK
https://m.edsoo.ru/00add9d4

bu6nunorexa LIOK
https://m.edsoo.ru/00addd12

bu6nunorexa LIOK
https://m.edsoo.ru/00addbfa

but6mmoreka [IOK
https://m.edsoo.ru/00addecO




18

19

20

21

22

23

24

25

26

OO6m1as XxapaKTepruCTHKa rajJOTreHOB.
XUMHUYECKHE CBOMCTBA HA IPUMEPE
XJ0pa

Xnopooaopon. ConsiHasi KUCIIOTa,

XMMHYECKHUE CBOMCTBA, MOJyYCHHUE,
MPUMEHEHUE

[Tpaktuyeckas padora Ne 2 o Teme
«[ToxydeHue CONIHON KUCIIOTHI,
n3y4deHue e€ CBOMCTBY

Beruucnenus no ypaBHeHHIM
XMMHYECKUX PEAKIUH, €CIIU OJUH
W3 peareHTOB JaH B U30BITKE

OOmas XxapaKTepuCTHKA SJIEMEHTOB
VIA-rpynnsl

AnnoTpornHbie MOIU(MUKALIUY CEPHI.

Haxoxnenue cepol u eé
COEIMHEHUI B IPUPOJIE.
XHUMUYECKUE CBOKMCTBA CEPBI
CepoBoiopoJ1, CTpOEHHUE,
¢bu3znyecKrue 1 XUMUYECKHEe
CBOMCTBa

Oxcunpl cepbl. CepHasi KHCIIOTA,
(bu3MYeCcKre U XUMHUYECKUE
CBOMCTBa, IPUMEHEHNUE
XUMUYECKUE PEAKIINH, JICKAIIHIE B
OCHOBE MPOMBIIIJIEHHOTO CIToco0a
ITOJIyYEHUSI CEPHOU KUCIIOTHI.
XHUMUYECKOE 3arpsi3HEHUE

but6mmoreka [IOK
https://m.edsoo.ru/00addfe2

but6mmoreka [IOK
https://m.edsoo.ru/00ade 104

bubnunorexa LIOK
https://m.edsoo.ru/00ade348

bubnunoreka LIOK
https://m.edsoo.ru/00ade488

bubnuoreka [{OK
https://m.edsoo.ru/00ade64a

bubnmorexa LIOK
https://m.edsoo.ru/00ade64a

bubanoreka LIOK
https://m.edsoo.ru/00ade802

bubanoreka LIOK
https://m.edsoo.ru/00adea28

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




27

28

29

30

31

32

33

34

OKpY KaroIen cpeabl
COCJIMHEHUSIMU CEPBI

Brrancinenune maccoBoit 10IH
BBIX0/1a TIPOJIYKTA PEAKIIUH

OO01mas XxapakTeprcTHKa SJICMCHTOB
VA-rpynmnsl. A3or,
pacrpocTpaHeHue B IPUPO/IE,
(hbU3UYECKHEe U XUMHUYECKUE
CBOMCTBa

AmMMHaK, ero Gu3nvecKue u
XMMHYECKHE CBOMCTBA, MOJyYCHUE
U IPUMEHEHUE

[IpakTuueckas pabora Ne 3 o Teme
«HOJ’Iy‘ICHHC aMMHaKa, U3yuCHHUC
€ro CBOMCTB»

A30THas KuCnoTa, € Gusnyeckue u
XUMHUYECKHE CBOMCTBA

Hcnonb30BaHne HUTPATOB U COJIEN
aMMOHHS B KaU€CTBE MHUHEPATbHBIX
ynoOpeHuit. XuMudeckoe
3arpsi3HEHUE OKPYKAIOLIEH cpe/ibl
COEIMHEHUSIMH a30Ta

®docdop. Oxcun pochopa (V) u
dbocdopHas kucnora, pusndeckue u
XMMUYECKHE CBOWCTBA, OTyYeHHE

Ucnonbs3oBanue ¢pocdaTos B
Kau€CTBC MUHCPATIbHBIX

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

bubnunorexa LIOK
https://m.edsoo.ru/00adeeab

bubnunoreka LIOK
https://m.edsoo.ru/00adf004

bubmuoreka [{OK
https://m.edsoo.ru/00adf180

bubnmorexa LIOK
https://m.edsoo.ru/00adf306

bubanoreka LIOK
https://m.edsoo.ru/00adf518

but6mmoreka [IOK
https://m.edsoo.ru/00adf68a

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




ynoOpeHui. 3arps3HeHHe

MIPUPOIHON cperbl hocdhaTamu

Yrnepon, pacnpocTpaHeHue B

npupoae, hpuznyeckue u 1
XUMHUYECKHE CBOICTBA

bubnunorexa LIOK
https://m.edsoo.ru/00adfd9c

Oxcunel yriaepona, ux (pu3snveckue
Y XMMHYECKHE CBOMCTBA.

DKOJIOTUYECKHUE IIPOOIIEMBI 1 buGnuorexa [IOK
p ’ https://m.edsoo.ru/00adfebe
CBSA3aHHBIE C OKCHJIOM yTJIepoJia
Iv)
N bubnuorexa [JOK
VYroipHasa KUCI0Ta U €€ COJIU 1

https://m.edsoo.ru/00ac006¢

[IpakTuueckas padbora Ne 4 o Teme

"[lonydyeHue yrieKucioro rasa. | 1 Bbu6mmotreka [JOK
KauecTBenHas peakius Ha https://m.edsoo.ru/00ae027¢e
KkapOoHaT-uoH"
[TepBoHavasibHBIC TOHATHUS 00
OpraHMYeCcKUX BEIIECTBaX KaK O 1 bubnmorexa HOK
p https://m.edsoo.ru/00ac054¢
COCAMHEHHUSX YIJIepoaa
. but6mmoreka [IOK
Kpemuuii u ero coeguHeHus 1
https://m.edsoo.ru/00ae080a
[IpaxTnueckas padora Ne 5.
Pemenne skcnepuMeHTaIBHBIX | | bubmuoreka [JOK
3aj7a4 1o TeMe «BakHeimme https://m.edsoo.ru/00ae0bf2
HEMETAJIIBI U UX COEIUHEHUIY
KonTponbnas padota Ne3 o teme
. bubnuotexa [JOK
«Baxuelnme HeMeTayUIbl U UX 1 1

https://m.edsoo.ru/00aeOe18

COCOAUHECHUA»



43

44

45

46

47

48

49

50

51

52

OO61as xapakTepucTHKa
XUMHUYECKUX IJIEMEHTOB —
MeTaJUI0B. MeTtajuinueckas CBs3b U
METAJUINYECKast KPUCTAJIIMYECKas
pemérka. PU3nYECKUe CBOMCTBA
METaJJIOB

XUMHYECKHE CBOMCTBA METAJLJIOB.
DNEKTPOXUMHUYECKUN P
HaIpsHKEHNUN METaJUIOB

O61ue cnocoObl MOTyYeHHs
MeTasnoB. CiiaBel. Beraucnenus
0 YPAaBHCHHUSIM XUMHUYECKIX
peaKui, eciiu OJJUH U3 PEarcHTOB
COJICP)KUT TIPUMECH

Ilonstue o KOppO31Hn MCTAJIJIOB

[I{emouHble METAIIITBI

OKCI/II[I)I U TUAPOKCHUJIBI HATPHUA U
KaJlnus

IllenoyHO3EMENBHBIE METAILIIBI —
KaJILIIMA ¥ MarHui

Baxkueiinine coeJMHEHUS KaJbLUS

O0001IeH1E U CUCTEMATH3AIUA
3HAaHUH

JKécTkoCTh BOBI U CIOCOOEI €€
yCTpaHEHUS

but6mmoreka [IOK
https://m.edsoo.ru/00ae103e

but6mmoreka [IOK
https://m.edsoo.ru/00ael 156

bubmuoreka [{OK
https://m.edsoo.ru/00ael 156

bubmuoreka [IOK
https://m.edsoo.ru/00ae1278

bubnmorexa LIOK
https://m.edsoo.ru/00aec14b2

bu6nunorexa LIOK
https://m.edsoo.ru/00aec14b2

bu6nunorexa LIOK
https://m.edsoo.ru/00ael5e8

bubanoreka LIOK
https://m.edsoo.ru/00ael5e8

bubnunorexa LIOK
https://m.edsoo.ru/00ae1886




53

54

55

56

57

58

59

60

61

62

[IpakTrueckas padota Ne 6 o Teme
"YK&cTkoCTh BOJIBI M METO/IBI €€
ycTpaHeHUs"

AnmroMuHUN

AMdoTepHbIE CBOMCTBA OKCHIA U
TUIPOKCHIA

Kemeso

Oxcupl, TUIPOKCHU]IBI U COTTU
xenesa (I1) u sxenesa (III)

O06001IeHYE ¥ CUCTEMATU3 AL
3HAHUH

[IpakTuueckas padora Ne 7.
Pemenue skcnepuMeHTaIbHBIX
3a7a4 no teme «Baxueimme
METAJUTBI U UX COEAUHEHUS»

Bbruunciienus mo ypaBHEHUsIM
XUMHUYECKHX PEaKIUi, €CITU OHH
nu3 peareHTOB JaH B I/I36I)ITK€ nJin
COACPKUT MpUMecH. Beruncnenus
MacCOBOM JI0JIM BBIX0/1a MPOIyKTa
peakiuu

O00011IeHE U CUCTEMATH3AIUA
3HAaHUH

KonrtponsHast padora Ne4 o reme
«BaxHeumme MeTaiibl U uX
COEIMHEHUS»

but6mmoreka [IOK
https://m.edsoo.ru/00aelae8

but6mmoreka [IOK
https://m.edsoo.ru/00aelc64

but6mmoreka [IOK
https://m.edsoo.ru/00aelc64
bubnunoreka LIOK
https://m.edsoo.ru/00ae1d86
bubnunoreka LIOK
https://m.edsoo.ru/00ae35e6

bubnuoreka [IOK
https://m.edsoo.ru/00ae3de8

bu6nunorexa LIOK
https://m.edsoo.ru/00ael1750




63

64

65

66

67

68

BemecTBa u Marepuarisl B
[MOBCEJHEBHOW )KU3HU YEJIOBEKA
XUMUYECKOe 3arpsi3HeHue
OKpY>Karolen cpeibl

Ponp xumuu B perieHun
HKOJIOTHYECKUX MPOOIIeM
PeseprHbIil ypok. O60011IcHIE 1
cUucTeMaTu3alus 3HaHUI
PesepBHrliit ypok. O60011eHNE 1
CUCTeMaTH3alus 3HAaHUH
PesepBHeIil ypok. O000IICHHE 1
cUucTeMaTu3alus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

bu6nmmoreka [IOK
https://m.edsoo.ru/00ae3f50

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

bubnmoreka [IOK
https://m.edsoo.ru/00ae4270

bu6nmmoreka [IOK
https://m.edsoo.ru/00ae0dOa

bubnunoreka LIOK
https://m.edsoo.ru/00adb33c

bubnuoreka [{OK
https://m.edsoo.ru/00ad9cb2







ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBI

8 KVIACC

Kon
NpoBePsSIEMOro
pe3yJabTara

1

1.1

1.2

1.3

1.4

L.5

1.6

1.7

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

IIo Teme: ((HepBOHaanIBHI)IG XUMHNYCCKHUEC ITIOHATHA»

pacKpblBaTh CMBICII OCHOBHBIX XUMHYECKHMX IOHSATHI: aToM,
MOJIEKYJIa, XUMHUYECKUH 3JIEMEHT, IIPOCTOE BEIIECTBO, CIIOXKHOE
BELIECTBO, CMECh (OJHOPOAHAasT U HEOJHOPOJHAs), BaJIEHTHOCTb,
OTHOCHUTENIbHAs aTOMHAas M MOJIEKYJSpHas Macca, KOJUYECTBO
BELIECTBA, MOJIb, MOJSIPHAs Macca, MaccoBasl J10Ji1 XMMHYECKOTO
3JIEMEHTa B COEMHEHUU, MOJIIPHBII 00BEM, XUMHUECKas peaKiys,
KJIaccupUKalMg  peaklUuid: peakUud COEAMHEHHUS, peaKUuu
pa3NoXeHus, peakUuu 3aMeLIeHMs, peakuuu oOMeHa, 3K30- U
SHJOTEPMUUYECKHUE PEAKINH, TeTUIOBON 3((dEKT peakiuu, pacTBOp,
MaccoBas J10JIs BellecTBa (IIPOLIEHTHAs KOHILIEHTPAlMs) B pacTBOpE
WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHUX IMOHATHH U
MPUMEHSTH ATH NOHATHS MPY ONMCAHUM BELIECTB U UX MpPEBpallleHUui
UCIOJIb30BATh XMMHUUYECKYIO CUMBOJIUKY JJIsi COCTaBICHUS (OpMyIl
BEILIECTB U YPABHEHUN XUMUYECKUX PEAKLINN

pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHMsI MacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJSIPHOIO YYE€HHs, 3aKOHa
ABorazpo

ONpeAeNsATh BaJEHTHOCTh AaTOMOB 3JEMEHTOB B OMHAapHBIX
COEIMHEHUSX

KJaccu(UIUpPOBaTh XUMHUYECKUE PEAKUUU (IO YUCIY M COCTaBy
Y4acTBYIOUIUX B PEAKIMH BEIIECTB, M0 TEIUIOBOMY 3D (DEKTY)
BBIUUCIISITh OTHOCUTEIBHYIO MOJIEKYJISPHYIO U MOJIIPHYIO MaccChl

BCIICCTB



1.8

1.9

1.10

2.1

2.2

2.3

24

2.5

2.6

2.7

3.1

BBIYHCIISITE MAaCCOBYIO JIOJIF0 XUMHUYECKOTO AJIEMEHTa 1Mo (GopMysie

COCIUHEHUA,
BBIYUCIIATh MaCCOBYIO JOJIIO BEHIECTBA B PACTBOPE

IPUMEHSATh €CTECTBEHHOHAYYHbIE METO/Ibl I03HAHMSI — HAOJII0ICHHE,
U3MEpPEHUE, MOJEIUPOBAHUE, OKCIEPUMEHT  (peajbHbBId U

MBICJICHHBIN )
ITo Teme: «BakHelime npecTaBUTEIN HEOPTaHUIECKUX BEIICCTBY

paCKpbIBaTb CMBICII OCHOBHBIX XHUMHYCCKUX MMOHSATHH: OKCH I,

KHCJ10Ta, OCHOBAaHUC, COJIb

OIIPECACIIATh IMPUHAAICKHOCTE BCIICCTB K OHpeHeHéHHOMy KJ1accy

coeanHeHui 1o Gpopmynam
KHaCCHq)HHHpOBaTB HCOPraHn4C€CKHEC BCUICCTBA

XapaKTepu30BaTh (OMMCHIBATh) OOILIME XUMHUYECKHE CBOMCTBA
BEIIECTB Pa3JIMUHBIX KJIACCOB, MOATBEPXKIasl OMKMCAHUE NTPUMEpPaMU
MOJIEKYJISIPHBIX ~ YPaBHEHMH  COOTBETCTBYIOIIMX  XMMHUYECKUX
peakuuii

IPOrHO3UPOBaTh CBOWCTBAa BEUIECTB B 3aBUCHUMOCTH OT HX
KaueCTBEHHOI'O0 COCTaBa, BO3MOYKHOCTU IPOTEKAHMUSI XMUMHUYECKUX

npeBpameHHﬁ B Pa3JIMYHBIX YCIIOBUAX

ClieIoBaTh TMpaBWJIaM TIOJNB30BAaHUS XHUMHUYECKOM TMOCYAOH W
abopaTOpHBIM O00OpPYJOBAaHUEM, a TAKXKe MpaBUIaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIHSMH TIO BBIOJHEHUIO
na60paT0pHI)1x XUMHYCCKUX OIBITOB IO MOJTYYCHHIO U CO6I/IpaHI/II-O
ra3o00pa3HbIX BEIIECTB (BOJAOPOAA M KUCIOPOAA), TPUTOTOBICHUIO
pacTBOpPOB € OMNPEACIEHHON MacCOBOM JOJIEM PacTBOPEHHOTO
BCIICCTBA, IJIAHUPOBATHL U IMPOBOJHUTH XUMHUUYCCKHUE OKCIICPUMCEHTDL
M0 PACMO3HABAHUIO PACTBOPOB MIENOYEH M KHCIOT C MOMOIIBIO

WHJIUKATOPOB (JIakmyc, heHondTaaeuH, METUIOPAHXK U IPyTUe)
MIPOBOJIUTH PACUYETHI TT0 YPABHEHHUIO XMMUYECKOMN peaKIuu

[Io teme: «llepmoanueckuit 3akoH u Ilepumonmueckas cucrema
xumuyeckux sneMeHToB J[. M. MenneneeBa. CTtpoeHHe aTOMOB.

Xumuyeckas cBsi3b. OKHCIUTETbHO-BOCCTAHOBUTEIBHBIC PEAKITUID)

PACKpPBIBATE CMBICII OCHOBHBIX XMMHWYCCKHUX TTOHSTHH: AApO aTtoMma,

BHCKTpOHHLIﬁ clion aToMa, aTOMHas 0p6I/ITaJ'IL, paauyc artroma,
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Kon
NPOBEPAEMOro
pe3yJbTara

1

1.1

XUMHYCCKad CBA3b, MOJIApHAss W HCHIOJApHAsA KOBAJICHTHAsA CBA3b,
OJICKTPOOTPUIATECIIBHOCTG, HWOHHAasd CBsA3b, HMOH, KAaTHOH, AaHHUOH,

CTCIICHb OKHCJICHUA
KJIaCCI/I(l)I/II_[I/IpOBaTB XUMHNYCCKHUEC 3JICMCHTbBI

OIMCHIBATh U XapaKTepu30BaTh Tabanmunyto Gopmy Ilepuoamaeckoii
CHCTE€Mbl XMMHYECKHMX 3JIEMEHTOB: pa3jvyaTh IOHATUS «IJIABHAs
nonrpynna (Arpynma)» u «mobounas mnoarpymma (brpymma)y,

«MaJIple» U «OOJIbIIHE) MMCPHUOAbL

packpsiBaTh cMbica I[lepumoamdeckoro 3akona JI.M. Menpneneena:
JEMOHCTPUPOBATh MOHUMAHUE TEPUOJUYECKON  3aBUCUMOCTH
CBOMCTB XHWMHYECKHMX DJIEMEHTOB OT HX IIOJOKEHUS B

[Iepunonnueckoii cucreme

COOTHOCHTH  0003HAU€HHs, KOTOphIE HMEIOTCS B  Tabnwmie
«Ileppuoguyeckas  cucrema  XUMUYECKHX  anemeHToB .M.
MeHieneeBa» ¢ YMCIOBBIMHM XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB
XMMHUYECKHX DJEMEHTOB (COCTaB M 3apsj sjapa, o0luee 4YHCIo

QJICKTPOHOB U PpaCHpCACICHUC UX 110 3JICKTPOHHBIM CJ'IO?IM)

OonpeaciIATbL CTCIICHb  OKHCJICHHA  3JICMCHTOB B 6I/IHapHBIX

COCAUHCHUAX

OTIPENIEATh BHUJ XMUMHYECKOW CBsI3M (KOBaJE€HTHAs W HWOHHAs) B

HCOPraHNYCCKUX COCAUHCHUAX

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThl 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

[To Teme: «BemecTBO 1 XUMUYECKask PEAKIUS)

PaCKpbIBATG CMBICIT OCHOBHBIX XHUMHWYCCKUX TIOHSTHM: pacTBop,
QJICKTPOJIUTBI, HEIJICKTPOJIHUTBI, SJICKTPOJIHUTHYICCKAA AUCCOLHALINA,
p€aKkuu MOHHOT'O O6M€Ha, KaTaJm3aTop, XUMHYCCKOC PABHOBECHC,
O6paTI/IMLIC n HCO6paTI/IMBIe pCaKkiuu,
OKHCIIUTCIBHOBOCCTAHOBHUTCIIbHBIC pc€aKkuuu, OKHCIIHUTEIIb,
BOCCTAHOBUTCIIb, OKHUCJICHHUC W BOCCTAHOBJICHUC, aAJUIOTPOIINU,

aMm(pOTEepHOCTh, XWMHUYECKas CBA3b (KOBAJIGHTHAs, HOHHAas,
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2.5

3.1

MeTaJIJII/I‘-IeCKaH), KpucCTallIn4cCKasd peméTKa, CIIIaBbI, CKOPOCTb

XHUMHYCSCKOHN p€aknuun

HUIUIIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XMMHYCCKHX MMOHATUH H

MNPHUMCHATH 3TU MOHATHUA IIPU OITMCAHHUU BCUICCTB U UX HpeBpameHm"I

COCTaBJISITh YPaBHEHHUS JICKTPOJUTUUYECKON HUCCOIMALMN KUCTIOT,
miesioueld U coJied, MOJIHbIE M COKpAIIEHHBIE ypaBHEHUS peakiuil

HUOHHOTO OOMEHA

PACKPBIBATE CYHTHOCTH OKHUCIIMTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ

MIOCPEACTBOM COCTaBIICHUS AJIEKTPOHHOTO OajlaHCa 3TUX peaKUuit
MIPOBOJUTH PACUETHI [0 YPABHEHHUIO XUMUYECKON peaKuu

Ilo Temam: «Hemeraruiel u ux coeauHeHus» U «MeTauibl U UX

COCAUHCHMUA»

XapakTepu3oBaTh  (OMHCHIBaTh) 0OmMEe W cnenuduueckue
XUMHYECKHE CBOMCTBA MPOCTHIX U CIIOXKHBIX BEIIECTB, TIOTBEPKIAT
ONMCaHWE TPUMEPAMH MOJICKYJISIPHBIX W HWOHHBIX YpaBHCHHU

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKHHI;'I

COCTaBJIATH YPABHCHU A peaKHHﬁ, MOATBCPKAAOIUX CYIHICCTBOBAHNC

Te€HETUYCCKOM CBS3U MCKAY BCIICCTBAMH PA3JIMYHBIX KJIACCOB

IIPpOrHO3UpPOBAThb CBOMCTBA BCHICCTB B 3aBUCUMOCTHU OT UX CTPOCHUA,
BO3MOXXHOCTH IMPOTCKAHUA XUMUUCCKHUX npeBpameHI/Iﬁ B pa3JINYHbIX

YCIIOBHSIX

ClieIoBaTh TMpaBWJIaM TIOJNB30BAaHUS XHUMHUYECKOM TMOCYAOH W
abopaTOpHBIM O0OpPYJOBAaHUEM, a TAKXKe MpaBUIaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBHUH C HHCTPYKIMSMH TIO BBIOJTHEHUIO
na6opaT0pHI)1x XUMHUYCCKUX ONBITOB IO IMOJYYCHHIO U CO6I/IpaHI/IIO

ra3000pa3HbIX BEHIECTB (aMMHUAKA U YTIIEKUCIIOTO ra3a)

OpoOBOAWTE pPC€aKUOWM, IMMOATBCPKIAAIONINC Ka4eCTBEHHLIA COCTaB
pa3IUYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XIOpPHU-,
Opomun, womun, kapOoHat, Qocdar, cummkar, cyiabdar,
TUAPOKCUIMOHBI, KATHOHBI aMMOHHMSI, HOHBI U3YYEHHBIX METaJlIOB,

MPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHNYECKUX BEIIECTB
ITo Teme: «XuMHs 1 OKpYKaroIasi cpenay

pacKpbIBaTh CMBICII OCHOBHBIX XuUMH4eckux moHatuil: [TIJIK

BCIICCTBA; KOPPO3HA MECTAJIJIOB



3.2

MPUMEHATh OCHOBHBIE ONEPAIlMU MBICIUTEIBLHOU JEATEIBHOCTH —
aHaJIM3 W CHHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEeMAaTHU3aIHIO,
BBISIBIICHUE TPUYUHHO-CICJACTBEHHBIX CBSI3€M — JUISI H3Yy4EHHS
CBOIMCTB BEIECTB U XUMHUYECKUX PEAKIUN; €CTECTBEHHOHAYYHbBIC
METOJIbI TO3HAHUS — HAOIIOACHHWE, M3MEPEHHE, MOJCIUPOBAHHE,

9KCIIEPUMEHT (PeabHbI U MBICJICHHBIN)
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8 KUIACC
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1

1.1

1.2

1.3

1.4

1.5

1.6

1.7

IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS

[lepBoHavanbHbIE XUMUYECKHE TOHATHS

[Ipenmer xumun. Ponp Xxumuu B )XKM3HU YellOBeKa. XUMUSL B CUCTEME HayK.
Tena u BemrecTtBa. PU3MUECKUE CBOWCTBA BEIIECTB. ATpEraTHOE COCTOSIHHE

BC€IICCTB

ITonsTHE 0 METOAAX MO3HAHUS B XUMHMHU. UNCTHIE BENIECTBA U CMECH. Crioco651

pas3neneHus cmecen

ATOMBI U MOJICKYIJIBI. Xumuueckue saeMeHTbl. CHMBOIBI XHUMHYECKHX

JJICMCHTOB. HpOCTbIe X CJIO0XXHBIC BEIICCTBA. ATOMHO-MOJ’ICKy.]'IHpHOG Y4CHUC

XuMuueckas (I)OpMyna. BajleHTHOCTh aTOMOB XHUMHUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocCTraBa BCIICCTB. OtHocurenbHas aTOMHas macca.
OTHOCHUTENLHAA MOJICKYJIsSIpHast Macca. MaccoBass 7071 XHMHUYECKOTO

9JICMCHTa B COCJMHCHHUH

KonnuectBo Bemecrsa. Mosb. MossipHast macca. B3auMoCBsI3b KOJIMYECTBA,
Macchl UM YHMCIIAa CTPYKTYpHBIX €IMHHUIl BemlecTBa. Pacdé€rbl mo ¢opmynam

XUMHYECKHX COCIUHEHUM

®u3nueckue U XUMHUECKHUE SIBJICHUS. XMMHUUYECKasl peakius U e€ IpU3HaKHU.
3aKOH  COXpaHEHMs]  MacChl  BEHIECTB.  XUMHUYECKHE  YpPaBHEHHS.
Knaccudukanus XUMHYECKUX  peakuuid  (COENMHEHHUS,  Pa3lIoKEHHs,

3aMelleHus, ooMeHa)

XWMHUYECKUN OKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCYAOH, C
nmpaBuiiaMu paboTHI B T1abopaTopun U mpuéMaMu o0paiieHus ¢ 1abopaTopHbIM
0o0opy0OBaHWEM, HM3Y4YCHHE W OINUCaHue (U3UYECKUX CBOWUCTB 00pasIoB
HEOPraHMYECKUX BEIIeCTB, HaOmiojeHHe (u3uueckux (TUTaBIEHUE BOCKA,
TasiHHE JIbJ1a, PACTUPAHKE caxapa B CTYNKe, KHTIEHNWE W KOHJICHCAIIUsI BOJIBI) U
XUMUYECKUX (TOpeHHe CBEYM, MNPOKAIMBAHUE MEIHOM MPOBOJIOKH,
B3aUMOJICCTBHE MeJa C KHUCIOTOW) SIBJICHHWH, HAOJIOJCHHWE W OIHMCAHHE
NPU3HAKOB TMPOTEKAHMA XHUMHUYECKUX peakIuii (pazlokeHue caxapa,
B3aUMOJICICTBHE CEPHOM KHCIOTBI C XJOpPHUIOM Oapus, pa3joKeHHE

ruapokcuaa menu(Il) mpu HarpeBanuu, B3auMOEICTBUE XKele3a C paCTBOPOM
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2.5

2.6

2.7

2.8

conu Meau(1l), uzyuenne cnoco6oB pa3eneHus cMecei (C TOMOIIbI0 MAarHUTA,
(GwIbTpOBaHKE, BHITAPUBAHKE, AUCTUILISAIMS, XpoMarorpadus), mpoBeIeHUE
OYUCTKH TOBAPEHHON CONMM, HAOMIOJCHHE | ONHCAaHHE pPEe3yIbTaTOB
MPOBE/ICHUS OIBITA, HJUTIOCTPUPYIOIIECTO 3aKOH COXPAHEHUS MacChl, CO3/IaHUE

MoOJIeJIel MOJIEKYJI (IIapOCTEPHKHEBBIX )
Baxwuelime npeactaBUTeId HEOPraHUYECKUX BEILIECTB

Boznyx — cmech razo. CocraB Bo3nyxa. Kucinopog — aieMeHT U mpocroe
BemlecTBo. Haxoxxnenue kucnopoaa B nmpupoae, Gpusnueckue U XMMUUYECKUE
cBoiicTBa (peakiuu ropenus). Oxcunsl. [Ipumenenne kucnopona. CrnocoOsl
HOJYy4YEeHUsl KUCIOpOAa B J1abopaTopuu M IMpOMbIIUIeHHOCTH. Kpyrosopor

Kucinopoza B npupoze. O30H — aoTponHas MoaAupUKaLus KUCI0poaa

TermnoBoil 3¢ (deKkT XUMUYECKOW peaknuu, TePMOXMMHUYECKHE YpaBHEHUS,
9K30- ¥ DHJOTEPMUYECKHE peakuuu. TOIIMBO: yroib U MeTaH. 3arps3HEHHE

BO3JlyXa, YCHJICHHE MTAPHUKOBOT0 3P PEKTa, pa3pylICHHE 030HOBOTO CII0S

Bonopon — anemenT u npoctoe BeniecTBo. HaxoxaeHue Boopoaa B Npupo/Ie,
¢usnyeckue M XHUMHUYECKHE CBOWMCTBA, MPUMEHEHHE, CIIOCOOBI IMOIYYEHUSI.

Kucnors! u conmu
Monsipablii 00BEM ra3oB. PacuéTel Mo XUMHUYECKUM YpPaBHEHHSIM

®uznyeckue CcBoWcTBa BOABL. Boma kak pacTBoputens. PacTtBopsl.
Hacepimiennbie 1 HEHACHIIIIEHHBIE PACTBOPHI. PacCTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBass 1051 BellecTBa B pacTBOpe. XUMHUYECKHE CBOWCTBA BOJIBI.
OcHoBanus. Posib pacTBOpoB B MpUPOJIe U B KU3HU yenoBeka. KpyroBopot
BOAbl B TMpUPOJE. 3arpsi3HEHHE MpUPOAHBIX BOJA. OXpaHa U OYHUCTKA
MIPUPOIHBIX BOJT

Knaccudukanuss neoprannueckux coemunenuit. Oxcuabl. Knaccudukarums
OKCHJIOB: colieoOpa3ymomue (OCHOBHBIC, KHCIOTHBIE, aM(OTepHbIE) U
HecosieoOpasyrome. Homenkiarypa okcugoB. OU3NYECKHEe U XUMHUYECKHE

CBOIMCTBa OKCHJIOB. HOJ'IyLIeHI/IC OKCHUJO0B

OcHoBanms. Krnaccudukamuss ocHOBaHMN: MIENOYM W HEPACTBOPUMEBIE
ocHoBaHMs. HomeHknatypa ocHoBaHMi. PU3NYECKUE M XUMHUYECKHE CBOMCTBA
ocHoBaHul. [lorydenre ocHOBaHUM

Kucnotel. Kmaccudukamust kucnor. Homenknarypa kucior. @usnyeckue u

XUMHUYECKHE cBoiicTBa KucaoT. Psan aktuBHocth MetaiuioB H.H. bekerosa.

[Tomyyenue kucaot



2.9

2.10

2.11

3.1

3.2

Comu. Homenknarypa coneil. @u3ndyeckue U XMMHUYECKHUE CBOMCTBA COJIEH.

[Tonydenue coneit
['eHeTnyeckas cBSi3b MEXAY KJacCaMHU HEOPTaHMUYECKUX COCTUHEHHM

XUMUYECKUH OKCIEPUMEHT: KAueCTBEHHOE OIpeAeTeHUue COJep:KaHUs
KHCJIOpO/ia B BO3AyXe, MOJMyYeHHe, cOOMpaHue, paclio3HaBaHUE U H3YyUeHUE
CBOICTB KUCJIOpOAA, HA0JI0/IEHNE B3aUMOICHCTBUS BEIIECTB C KUCIOPOAOM U
YCIJIOBUSI BOSHUKHOBEHMSI U IIPEKPAILEHUs TOpeHus (I10Kapa), 03HAKOMJIEHUE C
oOpa3lilaMu OKCHJIOB M OIHMCAHME HUX CBOMCTB, IOJy4€HHE, COOUpaHUe,
pacno3HaBaHUE W M3Y4YE€HHE CBOMCTB BOAOpOJa (TOpPEHHE), B3aMMOJICHCTBUE
BOJIOpOZa  C OKCHJIOM meau(Il) (BO3MOKHO UCIIOJIb30BaHUE
BUIEOMATEPHAJIOB), HAOIIOJCHNE 00pa3llOB BEUIECTB KOJIMYECTBOM | MOIIb,
UCCIIEIOBAaHHE OCOOCHHOCTEHl  pacTBOpPEHMs] BEUIECTB C  Pa3IU4YHON
pacTBOPUMOCTBIO, MPUTOTOBJICHUE PACTBOPOB C OMPEACIEHHONM MacCOBOM
JoJiell pacTBOPEHHOIO BEIIECTBA, B3aMMOJCHCTBUE BOABI C MeETajulaMU
(HaTpueM U KajbleM) (BO3MOXKHO HCIIOJIB30BAHUE BHJICOMATEPHAIIOB),
OmpefieNieHue PacTBOPOB KHUCIOT M IIENOYe € TMOMOIIbI0 HHJIUKATOPOB,
UCCIIEIOBaHUE O0pPa30B HEOPraHWYECKUX BEIIECTB pa3IUYHbIX KJIacCoB,
HAOIO/ICHUE H3MEHEHHUs OKpPAacCKU HHIUKATOPOB B PACTBOPAaX KHUCIOT U
nienoueH, uzyuenue B3aumopeiicteust okcuna meau(ll) ¢ pacrBopom cepHoit
KHUCJIOTBI, KHCIOT C METaUlaMH, pEakUUid HeWTpaau3aluu, I[oIydyeHHe
HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJHOTO MeTajyla JpyruM H3
pacTBopa coJid, peleHre HKCIepPUMEHTANIbHbIX 33/1a4 1Mo TeMe «Bakneiimume

KJIaCCbl HCOPTaHNUYCCKUX COGHHHCHHﬁ)}

Ilepnonnueckuitl 3akoH u [lepuonnueckas cucteMa XMMHUYECKUX 3JIEMEHTOB
J.N. MenneneeBa. CtpoeHre aToMoB. XUMUYecKas CBsI3b. OKUCIUTEIBHO-

BOCCTAHOBHUTCIIbHBIC PECAKITUN

[lepBble MONBITKH KJIacCUPHUKAIMN XUMHUYECKUX dJeMeHTOB. [lonstue o
TPYIIax CXOIHBIX JIEMEHTOB (IIEJIOYHBIC U IIETOYHO3EMEIbHBIE METaJLIHI,
TaJIOTeHbI, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphle 00pa3zyloT amM(pOTepHBIC

OKCHUABI U THAPOKCHUIBI

Ilepnonnueckuit 3akoH. Ilepmonnueckas cucTeMa XMMHUYECKHX JJIEMEHTOB
JA.UN. MengeneeBa. KopoTkonepuoanas © JUIMHHONEPUOAHAS  (OPMBI
Ilepnonnueckoir cucrembl xumuueckux dnemeHtoB J[.MI. Menneneesa.
Ilepuonsl u rpymnmbl. OU3NYECKU CMBICT MOPAJKOBOIO HOMEpPA, HOMEPOB

neépruoaa U rpyImiibl 3JICMCHTA
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1.1

1.2

Crpoenue aromoB. CoctaB aTOMHBIX siep. M3oTonsl. DnexkTponbl. CTpoeHue
JIEKTPOHHBIX 000JI04eK AaTOMOB MepBbIX 20 XUMHUYECKHUX HIJIEMEHTOB
Ilepuonnueckon cucremsl .M. MenneneeBa. XapakTepuCTUKAa XUMUYECKOTO

3JIEMEHTa 10 ero nojoxkeHuto B [lepuoauueckoil cucteme .M. Menaeneena

3aKOHOMEPHOCTU HM3MEHEHHsI paJnyca aTOMOB XHMMHYECKUX 3JIEMEHTOB,
METAUIMYECKUX M HEMETAUIMYECKHMX CBOWCTB IO TpPYIIaM U IEPUOJAM.
3nauenue [lepnoauueckoro 3akoHa u [lepuoanueckoil CUCTEMbI XUMHYECKUX
AJIEMEHTOB ISl Pa3BUTUs HAayKd U npakTuku. [[.1. MennaeneeB — y4€HbIi U

I'pa)XKaaHUH

Xumuyeckasi cBsi3b. KoBasieHTHas (MoJisipHAsi M HEMOJSIpHAsl) CBSI3b.

3HCKTpOOTpI/ILIaT€JIBHOCTI) XHMHYECKHX 3JIeMEHTOB. VIoHHAs CBI3b

Crenenb okuciacHus. OKHCIUTEIFHOBOCCTAHOBUTCIIBHEIC pCeaKkuunu. HpOHGCCI)I

OKHCJICHHMS B BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

XUMUYECKUN OSKCIIEPUMEHT: H3Y4YE€HHE O0pa3loB BEIIECTB METAJIOB U
HEMETAJUIOB, B3aUMOJECHCTBUE TMIPOKCHJA LIMHKA C PAacTBOpPaMM KHUCJIOT U
LIEeJI0YEH, IIPOBEIECHUE OIBITOB, MWILIIOCTPUPYIOILMX IIPUMEPBI OKUCIUTEIIBHO-

BOCCTaAaHOBUTCIBbHBIX pCaKI_II/Iﬁ (ropeHHe, pE€aKuu pa310KCHUA, COCI[I/IHGHI/IH)

IIpoBepsieMbIi 3JIEMEHT COACPKAHUS

BemectBo n xumnueckas peakuus. Ilosropenune

Ilepnonnueckuii 3akoH. llepuogudeckas cucremMa XUMHUYECKHX AJIEMEHTOB
J.1. MenneneeBa. CTpoeHne aToMOB. 3aKOHOMEPHOCTH B NU3MEHEHUH CBOWCTB
XUMUYECKHX JJIEMEHTOB IEPBBIX TPEX NEPUOJOB, KNS, KalblUsi U HX
COCIMHEHUN B COOTBETCTBUU C IOJIOKEHHEM 3JIEMEHTOB B [lepuoanueckoit

CUCTEMC U CTPOCHUEM UX aTOMOB

CrpoeHue BemiecTBa: BHJbl XUMHUYECKOW CBA3M. THIBI KPUCTAITIMYECKHUX
pEmETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTALIMNYECKON
pPemETKN M BHJA XMMHYECKOH cBs3u. Kiaccupukanuss 1 HOMEHKIATypa
HEOpPraHWYECKUX BeUIecTB (MEXIyHapoJHas U TpUBHaAJbHas). XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMUXCS K PAa3IMUYHBIM KJIaccaM HEOPTaHMYECKUX

CO@}II/IHGHI/II\/'I, FCHECTUYCCKAA CBA3b HCOPraHNYCCKHUX BECIICCTB
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Knaccudukanus XuMUYeCKIX peaklnid M0 pa3IUdHbIM MpU3HaKaM (10 YHUCITY
U COCTaBy YYacCTBYIOIIMX B pEaklMU BEIIECTB, MO TemioBoMy 3ddexTy, no
U3MEHEHHIO CTETIEHEeH OKHMCIICHUS XUMHUECKUX 3JIEMEHTOB, 10 00paTUMOCTH,
0 Yy4YacTHIO KaTajgu3aTopa). OK30- M DHIOTEPMUYECKHE pPEaKIuH,

TCPMOXUMHUYCCKUC YPABHCHHUA. IlonsTue o CKOpPOCTH XUMHUYCCKOH pCakuuun

[TonsiTue 06 0OpPaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [loHsaTue o
TOMOTEHHBIX M TETepOreHHBIX peakiuax. lloHsATHEe O XHMHYECKOM
paBHOBecHH. DakTOpHI, BIMAIONME HA CKOPOCTh XMMHYECKOW pEaKIHUU MU

IMMOJIOKCHUEC XUMHUYICCKOT'O paBHOBCCHUA

OKUCINUTEIBHO-BOCCTAHOBUTENBHBIE ~ PEAKLMU,  AJIEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBieHUE ypaBHEHUN
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUH C MCIOJb30BAaHUEM METOJIa

AJIEKTPOHHOTO OajlaHca

Teopus MEKTPONUTUYECKON AUCCOLMAMU. DIEKTPOIUTHI U HEAIEKTPOJIUTHI.
KaTtnonsl, aHnoHbl. MeXaHU3M IMCCOLUAIMN BEILECTB € Pa3IMYHBIMU BUIaMHU
XUMUYecKou cBsizu. Crenenb aucconnanuu. CUIbHbIC U C1a0bIe JIEKTPOJIUTHI.
Peakiun noHHoro oOMeHa. Y c¢a0BUs NPOTEKAaHUS PEAKIMA MOHHOIO OOMEHa,
IIOJIHBIE U COKpAalll€HHbIE MOHHBIE ypaBHEHMs peakiuil. CBolicTBa KHUCIOT,
OCHOBaHMH U cCOJIed B CBeTE€ MPEJICTABICHUM 00 3IEKTPOIUTUYECKON

aucconuanuu. KauecTBeHHbIE peakiiuy Ha HOHBL. [IoHATHE O rMApOIM3E conen

XUMHUUECKUN SKCHEPUMEHT: O3HAKOMJIEHHE C MOJENSIMU KPUCTAUTMYECKHX
peETOK HEOPraHWYECKUX BEIECTB — METAJNIOB M HeMeTaylsioB (rpadura u
ajyiMasa), CIOXKHBIX BELIECTB (XJIOpHJA HATPHs); UCCIEI0BAaHUE 3aBUCUMOCTH
CKOPOCTH XMMHYECKON peakluu OT BO3JEHCTBUS pa3IUYHbIX (AKTOPOB;
UCCIIEIOBAaHUE  BJIEKTPOIPOBOJHOCTH  pacTBOPOB  BEILIECTB, Ipoliecca
JMCCOLMANY  KUCIIOT, Inenodeil M conell (BOSMOXKHO HCIHOJIBb30BaHHE
BUJIEOMATEPHAJIOB); TPOBEJACHHUE ONBITOB, WUIIOCTPUPYIOUINX MPU3HAKU
MPOTEKaHUs peakuii HOHHOro 0OMeHa (00pa3oBaHHe 0CajKa, BbIIEICHHE rasa,
o0pa3oBaHUe BOJbI); ONBITOB, WLTIOCTPUPYIOIIUX MPUMEPBI OKHUCIUTEIBHO-
BOCCTAaHOBUTENIBHBIX peaklUi (TrOpeHHe, peakluu pa3iokKeHHs], COEAMHEHNUS);
pacrio3HaBaHME HEOPraHMYECKMX BEIIECTB C TOMOIIbI0 KaueCTBEHHBIX

peaKHI/II\/'I Ha MOHBI; pCHICHUC OKCIICPUMEHTAJIBHBIX 3a1a4
Hemeramie! 1 ux COCINHCHUA

OO6mass xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,

XApPaKTCPHBIC CTCIICHHU OKHCJICHHA. CTpOCHI/IC n (I)I/I3I/I‘{CCKI/IG CBOMCTBa



2.2

2.3

2.4

2.5

MPOCTHIX BEMIECTB — TaJION€HOB. XMMHUYECKHME CBOMCTBAa Ha IMPHUMEpPE Xjopa
(B3auMojielicTBUE C MeTa/lllaMU, HEMETaJUIaMH, LIeI04aMH). XJIOPOBOJOPOI.
ConsiHass KHUCIIOTa, XUMHUYECKHME CBOMCTBA, TMOJyY€HUE, NPUMEHEHUE.
JelictBue xJiopa M XJIOpPOBOJIOPOJAa HAa OpPraHu3M 4YejoBeKa. Bakneilume

XJIOpUJbI U UX HAXOXICHUC B IPUPOAC

OO6mas xapakrepuctuka 31eMeHTOB VIA-rpynmsl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIC cTeNeHH OKucaeHuss. CTpoeHue 1 (PU3NIECKUE CBOMCTBA
IOPOCTBIX BEIIECTB — KHCIOpPOJa W CEpbl. AJUIOTPOIHBIE MOAM(HUKALNIN
KHCJIOpO/ia M cepbl. XMMUYECKHE CBOMCTBa cepbl. CepoBOIOPO, CTPOCHHE,
dusnyeckne W XUMHUYeCKHe CBOHCTBA. OKCHIBI CEphl KaK TMPEIACTABUTEIU
KHUCTIOTHBIX OKCHIOB. CepHasi KUCIIOTa, (PU3MUECKUe U XMMHUYECKHUE CBOWCTBA
(o0mre Kak mpeacTaBUTENs Kilacca KUCIOT U crenuduueckue). XuMUYeCKHUe
peaKIu, JekKallue B OCHOBE MPOMBIIUICHHOTO CIIOCO0a MOJyYeHHsI CEPHOM
KHCJIOTHI. HpI/IMCHeHI/IC. Conn CGpHOfI KHCJIOTBI, KQ4YCCTBCHHAA PCAKIUsd Ha
cyibdar-uoH. HaxoxaeHue cepol M €€ COSTUHCHUN B IPpUpojie. XUMUYECKOE
3arps3HEHUE OKPYKAIOIIEH CpeIbl COSNMHEHHUSIMUA CepPhl (KUCIOTHBIE JTOMKIH,

3arps3HEHUC BO3AyXa U BO,Z[OéMOB), CII0COOBI €T0 MMpCaOTBPpalICHHA

OOmast xapakTepucTuka 3j1eMeHTOB VA-rpymnmbl. OcoO€HHOCTH CTpPOEHUs
aTOMOB, XapaKTEpHBIC CTEIEHU OKHUCICHUA. A30T, PpACIPOCTPAHEHHUE B
npupoze, pusnueckue 1 XuMuieckue cBoiictsa. KpyroBopor asora B mpupoze.
AMMHak, ero ¢u3MYecKhue U XHUMHUYECKHE CBOMCTBA, MOJY4YEHHE U
npuMeHeHne. CoiaM aMMOHUS, UX (U3MYECKHMe U XUMHUYECKHE CBOMCTBa,
npuMeHeHne. KauecTBeHHas peakius Ha MOHbBI aMMOHHMSL. A30THasl KACIIOTa, €€
Hojy4yeHue, pusnyeckue 1 XMMHUYECKre CBOMCTBA (00IIMe KaK MpeiCTaBUTENs]
KJacca KHUCIOT M crnenuduueckue). lMcnonb3oBaHMe HUTPATOB U COJIEH
aMMOHHS B KaueCTBe MUHEPAIbHBIX yNOOpeHUil. XUMHUECKOe 3arps3HEeHue
OKpY’KaroIlllel Cpeabl COETMHEHUSIMU a30Ta (KUCIOTHBIE JI0K/IU, 3arps3HEHNE

BO3]1yXa, MOYBBI U BOJOEMOB)

®dochop, amnorpornubie Moauduxanuu dpocdopa, pusnueckre 1 XUMHUECKHE
cBoiictBa. Oxcun ¢ochopa(V) u dochopHas KuciaoTa, (PUIMUECKUE U
XUMUYECKHE CBOMCTBA, moiydeHue. Mcmonp3oBanne (ocharoB B KauecTBe
MHUHEpaJIbHBIX YA00peHHi

OO6mast xapaktepucTuka 31eMeHTOB IVA-rpynmnsl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapakTepHBbIE CTENEHH OKHCICHHS. YTJIEPOJd, aIOTPOIHBIE

MOIUGUKAIMK, PACIPOCTPAHEHHWE B NpUpoAe, (U3NYECKHEe U XUMHYECKUE



2.6

2.7

2.8

cBoiicTBa. Ancopouus. KpyroBopot yriepona B npupoae. OKcuabl yriepoaa,
uxX (U3NYECKUe M XMMUYECKHE CBOMCTBA, JEHCTBHE Ha KHUBBIE OpraHU3MBbI,
NOJy4eHUE U IPUMEHEHHUE. DKOIOTUYECKHE POOIEMBbI, CBSI3aHHBIE C OKCUIOM
yriepona(IV); runoreza rino0GajbHOro MOTEMJICHUS KIMMAaTa; MapHUKOBBINA
addekr. YrompHas KUCIOTa U €€ conmd, UX (PU3UYECKHe U XUMHYCCKHE
CBOMCTBa, MoJlydeHUe U npumeHeHue. KauecTBeHHas peakuus Ha KapOOHarT-
uoHsbl. VMcnonb3oBanne kapOOHATOB B OBITY, MEAMIIMHE, TPOMBIIIICHHOCTH U

CEILCKOM XO3SHMCTBE

[TepBoHauanbHbIEe MOHATHA 00 OPraHUYECKUX BELIECTBAX KAaK O COEIMHEHMSX
yriepoja (MeraH, 3TaH, 3TWICH, aLETWIEH, 3TAaHOJ, TIHUIEPUH, YKCYCHas
kucinota). Ux coctaB u xumudeckoe ctpoeHue. Ilonsatue o Omonormuecku
BR)XHBIX BEIECTBAX: KHpaX, OCJKax, yIrieBOJaX — M UX POJU B JKU3HU
yejgoBeKka. MarepuanbHOE €IMHCTBO OPraHMYeCKUX M HEOPraHWYEeCKUX

COEIMHEHUN

Kpemuuii, ero ¢Qusnueckue ©u XUMHUYECKHE CBOICTBA, NOJIY4YCHHE U
npuMeHenue. CoeanHeHust KpeMHus B npupoze. OOmue npeactaBiaeHust o0
okcuze kpemMHusA(IV) n kpemuueBoit kucinore. CUIMKaAThl, UX UCIOJI30BAHUE
B ObITY, MEOUIMHE, IPOMBIIUIEHHOCTH. BaxkHelne cTpouTeabHbIE
MaTepuaibl: KepaMHKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. [Ipobnembl
0€30I1aCHOTO HCIIOJIb30BaHMsl CTPOMTEIbHBIX MaTepHajOB B IMOBCEIHEBHOM

KHU3HHU

XVUMUYECKUH 3KCIEPUMEHT: U3ydeHHE 00pa3lloB HEOPraHMYECKUX BEIIECTB,
CBOICTB COJISHOM KHMCIIOTBI; IPOBEIEHNE KAUECTBEHHBIX pEaKLUi Ha XJIOpHUJ-
MOHBl M HAONIOZEHHE NPHU3HAKOB MX IPOTEKAHHUS; OMBITHI, OTpa)karollue
¢u3nUecKkre 1 XMMHUYECKHE CBOMCTBA raJIoON€HOB M UX COEAMHEHUH (BO3MOXKHO
UCIOJIb30BaHUE BHJIEOMATEPUANIOB); O3HAKOMJIEHHE ¢ 0Opa3liaMH XJIOPUI0B
(rajoreHuI0B); O3HAKOMJICHHE C O00pa3laMu cepbl U €€ COeqUHEHUSIMHU
(BO3MOKHO HCHOJb30BAHUE BHJIEOMATEpUAIOB); HAOIIOJEHUE Ipoliecca
o0yraMBaHUs caxapa MoJl AeWCTBUEM KOHIIEHTPUPOBAHHOM CEPHOM KUCIIOTHI,
U3y4eHHEe XUMHUYECKIX CBOMCTB pa30aBICHHOM CepHOIl KUCIOTHI, TPOBEACHNE
KaueCTBEHHOW peakuuu Ha cylbdar-uoH U HaOIIOJeHHEe NpuU3HaKa eé
POTEKaHUS; 03HAKOMJICHHE ¢ (PU3MUECKUMH CBOMCTBaMU a30Ta, (hocdopa 1 ux
COoeMHEHUN (BO3MOXXHO HCIOJIb30BaHUE BHJIEOMATEPHANIOB), 00OpaslaMu
a30THBIX U (ocPOpPHBIX yHOOpeHUH; OTyYeHHE, COOMpaHue, Paclo3HaBaHUE
U U3Yy4YEHHE CBOMCTB aMMHaKa; MPOBEJACHUE KaueCTBEHHBIX peakluil Ha MOH

aMMOHHUA U (bOC(I)aT-I/IOH U HU3YUYCHUC TIPU3HAKOB HUX MPOTCKAHUA,



3.1

3.2

33

34

3.5

3.6

B3aMMOJIEMCTBYE KOHLIEHTPUPOBAHHOMN a30THOM KUCIIOTHI C ME/IbIO (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJEOMATEPHAIIOB); HM3yYEHHE MOJENEeH KpUCTAUIMYECKUX
pemérok ainmasza, rpadura, ¢ymepeHa; O3HAKOMJIEHHE C IPOLECCOM
a7icopOLMK paCTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIJIEM M yCTPOICTBOM
IIPOTHBOra3a; MOJy4yeHHe, COOUpaHUe, PAcIlO3HABAaHHE U M3yd4EHHE CBOWCTB
YIJIEKUCIIOrO Tra3a; MNpOBeJleHHE KadeCTBEHHBIX peaklUui Ha KapOoHaT- U
CUJIMKAT-HOHbl UM M3Y4YECHHME IPU3HAKOB MX IIPOTEKAHUS; O3HAKOMIICHUE C
IPOAYKIMEH CUIMKATHOU IPOMBIIIJICHHOCTH; PELICHUE SKCIIEPUMEHTAIBHBIX

3aJ1a4 110 TeMe «BakHeHlIe HeMeTaUIbl U UX COETUHEH U
MeTtaniel 1 X coeTMHEHNUA

OO0mias XxapakTEepPUCTHKA XUMUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAaHUU
ux monoxeHus B [lepuoamueckoil cucreme xummuueckux snemeHtoB J[.U.
Menpeneesa u crpoeHus aroMoB. CTpoeHue MeTauioB. Meraminyeckas CBs3b
U MeTaJUIMYecKas KpUCTasindeckas pemérka. DNeKTPOXUMUYECKUN Pl

HaIpSKEHUN METaJIOB

du3nyuecKkue U XUMUIECKHEe CBOHCTBA MeTa/UTOB. O0IIKe CIIoCOObI MOTydeHUs
MmeTasuioB. [ToHsATHE 0 KOPPO3UM METAIOB, OCHOBHBIE CIIOCOOBI 3aIIIUThI UX OT
Koppo3uu. Cruiassl (CTaib, YyTryH, AIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE
B OBITY U IPOMBILICHHOCTH

[lemounsie MeTauIbl: MosiokeHHe B Ilepronmveckoil cucteMe XMMHUYECKHX
snemenToB J[.M. MenzeneeBa; cTpoeHHE UX aTOMOB; HaX0XJIEHHE B MPUPOJIE.
duznyeckue 1 XMUMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanusi). OKcusl
U THIPOKCUIBI HaTpusi U Kanus. [IpuMeHeHHe ILEeNOYHBIX METaJIOB M X

COeTMHEHNN

[[lenoyno3eMenbHbIE METAJIBI MarHuii W KaJIbIIMA: TIOJIOKEHHE B
Ilepuoguueckoit cucremMe xumuueckux dnemeHToB .M. Menneneesa;
CTPOEHUE WX aTOMOB; HaXO0XXJCHUE B Npupoje. PU3NYECKHE U XUMHYECKHE
CBOMCTBa MarHusl M Kalblus. BakHeWmne coeIuHEHUsS KalbIusa (OKCHI,
TUAPOKCHU, coiin). ZKECTKOCTH BOJIBI U CLIOCOOBI €€ yCTpaHeHUs

Amomunuii: onoxenne B lleproanyeckoil cUCTeMe XUMHUYECKUX AJIEMEHTOB
J .. Menneneesa; CTpO€HUE aTOMA; HAaXOXKIEHUE B mpuponae. Pusznyeckue u
XUMHYECKHE CBOWCTBA aIIOMHHHA. AMQOTEpHbIE CBOWCTBa OKCHAA W
TUAPOKCH/IA AITFOMUHUSA

Kenezo: nonoxenue B [lepuoanueckoil cucreMe XuMuueckux 3neMenToB J[. 1.

MenneneeBa; CTpoeHHE aToMa;, HaxoXaeHue B mpupoxae. Dusnmueckue wu



3.7

4.1

4.2

4.3

XUMHUYECKHE CBOMCTBa xene3a. Okcuipl, ruapokcuabl U conu xenesa(ll) u

xkene3a(Ill), ux cocras, CBONCTBA U MTOTyUCHUE

XUMUYECKUH IKCIIEPUMEHT: O3HAKOMJIEHHUE ¢ 00pa3liaMy METaJJIOB U CIIJIaBOB,
X (U3NYECKUMH CBOWCTBAMU; M3YYCHHE PE3YJIBTATOB KOPPO3UH METAIIIOB
(BO3MOXKHO HCII0JIb30BaHUE BUJICOMaTEPHAIIOB), 0COOEHHOCTEH
B3aUMOJICCTBUSL OKCHJA KalblUs M HATpusi C BOJOM (BO3MOXKHO
UCIOJIb30BaHUE BHUAEOMATEPUANIOB); MCCIEAOBAHUE CBOMCTB KECTKOU BOIbI;
mpolecca TOpPEHMsI JKelle3a B KHUCIopoJAe (BO3MOXKHO —HCIIOJIb30BAHUE
BUJICOMATEPHUAJIOB); IPU3HAKOB IMPOTEKAHMSI KAUECTBEHHBIX PEAKIMil HA HOHBI
(MarHusi, Kanblus, amoMuHus, nuHka, xenesa(ll) u xenesa(Ill), meau(1l);
HaAOJI0/IEHUE U OMMCAHKE TTPOIIECCOB OKPAIIMBAHUS IUIAMEHU MOHAMU HATPUS,
Kaiugd ¢ Kajnblusd (BO3MOXKHO  HCIIOJB30BaHHUE  BHUICOMATEPHUATIOB);
uccienoBaHre aMm(poTepHBIX CBONCTB TMAPOKCHAA aTIOMUHUSA M THIPOKCH]IA
[IMHKA; PEIICHHE IKCIIEPUMEHTATIBHBIX 3a/a4 M0 TeMe «BaxHenme MeTasuibl

Hn UX COCAUHCHUA»
XuMus u OKpYyXKaromasa cpeaa

HoBrie MaTCpHrajibl 1 TCXHOJIOTHH. BemecTBa u MaTcpuaJibl B MMOBCETHEBHOM
JKH3HH YeJIOBEKa. XUMHS U 300POBLE. be3omacHoe HCIIOIB30BaHNE BEIIESCTB U
XUMHNYCCKUX peaKuHﬁ B 6I>ITy. HepBa;I ImoMoImb IIpu XUMHYCCKUX OKOIrax U

OTpPaBJIEHUSX

OCHOBBI  JKOJIOIMYECKOH  IPaMOTHOCTH.  XHMHYECKOE  3arpsi3HEHHE
okpyxatoreit cpenst [IJIK. Ponb xumuu B perieHn# 5K0JI0THYECKUX MPOOIIEM.
[TpupoaHble MCTOYHUKH YTIIEBOJOPOJIOB (YroJyib, NPUPOAHBIN ra3, He(Th),
IPOAYKTHI UX NEPEepabOTKU, UX POJIb B OBITY U MPOMBILIUIEHHOCTH

XUMHYECKUH SKCTIEPUMEHT: N3yuyeHUe 00pa3lioB MaTepHaioB (CTEKIIO, CIIJIaBbl

MCTAJIJIOB, TOJIMMCEPHBIC MaTepI/IaJIBI)



IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHMUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIeMOro
TpedoOBaHMS

1

1.1

1.2

1.3

2.1

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI0 00111ero oopasoBanusi Ha ocHoBe PI'OC

[Ipencrasienue:

0 TO3HABAEMOCTH SIBIICHUH MPHUPOJBI, MOHUMAaHUE OOBEKTUBHOU
3HAYUMOCTH OCHOB XMMHYECKOW HAyKH KaK 00JIACTH COBPEMEHHOTO
€CTECTBO3HAHUS, KOMIIOHEHTa OOILIel KyJabTypbl M IMPaKTUYECKOU
NESTEIIbHOCTH 4YelIOBEKa B YCJIOBHUSX COBPEMEHHOro OOIIEeCTBa;

IMOHUMAaHHUEC MECTAa XUMHU CPEAN APYIrUX CCTCCTBCHHBIX HAYK

O HAYYHBIX MCTOAAX IMO3HAHUA, B TOM YHCJIC SKCIICPUMCHTAJIbHBIX 1
TCOPCTHUYCCKHUX MCETOAAX MCCICAOBAHUA BCIICCTB W U3YUYCHUA
XUMHUYCCKUX peaKHI/Iﬁ; YMCHHUE HCIIOJIB30BaTb MOJACIN  IJIA

00BIACHEHHS CTPOCHUS aTOMOB U MOJICKYJI

0 cepax npodeccuoHaTbHON AESITEIBHOCTH, CBA3AHHBIX C XUMHEH
U COBPEMCHHBIMH TEXHOJOTHSMHU, OCHOBAHHBIMH Ha JIOCTHIKCHHSIX
XUMHUYECKON HAYKH, YTO IO3BOJUT OOYYAIOIIUMCS PacCMaTPHUBATh
XUMHIO Kak cdepy cBoell Oyaymeidl mpodeccnoHanbHOM
NEATCIIbHOCTH W CHeJIaTh OCO3HAHHBIA BBIOOP XUMHH Kak
npoUIbHOTO MpeAMeTa MpH TMepexojie Ha YPOBEHb CPEIHETO

o01rero oopa3oBaHus

Brnanenue cucreMod XUMWYECKHX 3HAHMM M yMEHHE IPUMEHATH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

BOKHEHUIINE XMMHUYCCKHE IIOHATHS. XHMHUYSCKHI DIIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE U CIIOKHOE BEIIECTBO, OAHOPOIHAS U
HEOJIHOPO/IHAs. CMECh, OTHOCUTENIbHBIE aTOMHAasi M MOJIEKYJsIpHAs
MAacChl, KOJMYECTBO BEIIECTBA, MOJb, MOJSPHAs Macca, MOJIIPHBINA
00BEM, OKCHI, KUCIOTAa, OCHOBAaHUE, CONb (CPeHHsisl), XMMHUYECKas
peaKIus, peakiuu COCIWHEHUS, PEaKIUU PA3JIOKECHHsS, PEAKIUU
3aMeIIeHus, Peakui OOMeHa, TeroBOM 3((EKT peakiuu, IK30- U
SHIOTEPMUYECKUE PEAKIIMH, PACTBOP, MACCOBAs JIOJISI XUMHUYECKOTO

9JICMCHTAa B  COCAUHCHUH, MaACCOBasA HOOJd MW  MPOUCHTHAA



22

23

3.1

32

33

34

KOHILIEHTPALKs BEILECTBA B PACTBOPE, SIAPO aTOMA, JIIEKTPOHHBIN CIION
aToma, aToOMHas OpOuTadb, PaJUyC aTOMA, BAJEHTHOCTb, CTEIEHb
OKUCJICHHsI, XUMUYECKAs CBS3b, IEKTPOOTPULATEIILHOCTD, IOJISPHAs
U HEIOJISIPHAs KOBAJIECHTHAS CBsI3b, MOHHAS CBSI3b, METAJUIMYECKast
CBSI3b, KpUCTAJUINYECKAS pPELIETKA (ATOMHAs!, HOHHAsI, METAJJINYECKas,
MOJIEKYJISIpHAsi), HOH, KaTHOH, aHUOH, 3JIEKTPOJIUT U HEINNEKTPOJIUT,
ANIEKTPOJIUTUYECKAs JMCCOLMAIMs, PpPEaKkUMd MOHHOIo OOMeHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLMH,  OKUCIUTEIb U
BOCCTAHOBUTENb, OKHCJICHUE M BOCCTAaHOBJICHHE, JJIEKTPOJIM3,
XMMUYECKOE pPAaBHOBECHE, OOpaTUMble M HEOOpaTHMbIE peaKLuy,
CKOPOCTb XUMHYECKOW peakuuu, karaimsarop, IIJK, kopposus

MCTAJLJII0B, CIIJIaBbI

OCHOBOIIOJIATAIOLIME 3aKOHbl XMMHM: 3aKOH COXPAHEHHUS Macchl,
nepuonnueckuil 3akoH J[.M. MenzeneeBa, 3aKOH IOCTOSHCTBA

COCTaBa, 3aKOH ABOFaI[pO

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOpHU:, TCOPHA

AIEKTPOJIUTUYECKON AUCCOIUALINHI
Biianenne ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKIIFOYAIOILIEH :

YMEHHE MpPaBWJIbHO HCIOJNb30BaTh HW3YYCHHBIE BELIECTBA W
MaTepuaibl (B TOM 4YHCIIe€ MHUHEpalbHbIE YIOOPEHMs, METAJIbl U
CIUIaBbl, MPOAYKTHI MEpPepadOTKH TMPUPOTHBIX  HCTOYHHKOB
YTII€BOOPOAOB (yTJIsi, IPUPOHOTO ra3a, HeTH) B OBITY, CETHCKOM
XO035MCTBE, HA TNPOU3BOJCTBE M NOHUMAHUE 3HAUYECHHUS IKUPOB,
OenKkoB, YIJIEBOJOB  JJIsi  OpraHM3Ma  4YelloBeKa; yMEHHeE
MIPOTHO3UPOBATh BIIMSHUE BEIIECTB M XUMUYECKHUX IPOLECCOB Ha
OpraHM3M YeJI0BEeKa M OKPY’KAIOLIYI0 IPUPOJHYIO CpENY

YMCHUEC UHTCTPUPOBATE XMMHUYCCKHUEC 3HAHUA CO 3HAHUSAMHU APYTHUX

y4eOHBIX IPEMETOB

HaJIM4YHEC OIIbITa paGOTBI C pa3JINYHbBIMU UCTOYHUKAMU I/IH(l)OpMaI_II/II/I
10 XuMHnun (Haqua;[ W HAYYHO-NIOIYJIApHaA JIUTEparypa, CJI0OBapu,
CIIpaBOYHHKH, I/IHTCpHeT—pecprLI)

YMCHUC 00BEKTUBHO OLICHUBATb I/IH(I)OpMaLII/IIO O BCIICCTBAX, HX
NpEeBpalICHUAX W  M[MPAKTHYCCKOM  IMPUMCHCHUH U YMCHHE

HCIIOJIB30BaTh €€ s PCIICHUA y‘-IC6HO-HO3HaBaTCJIBHBIX 3aaad



7.1
7.2
7.3

8.1

8.2

8.3
8.4

9.1

9.2

Brnanenue ocHoBaMU TMOHSATUHHOIO armapaTta U CHUMBOJUYECKOTO
A3bIKa XUMHHU JJIS1 COCTaBIICHUsI (OPMYJ HEOPraHUYECKUX BEIIECTB,
YpaBHCHUN XHUMHYECKHX pPEaKLHWi; OCHOBAMU  XHUMHUYECKOU
HomeHkaTypbl (IUPAC u TpuBHanbHOI)

YMeHune o0bACHATH CBSA3b MOJIOKEHUs 1eMeHTa B [lepuonnueckoit
CUCTEME C YHCJIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3aps] sjapa, OOIee YHucCiIo
AJIEKTPOHOB), PACIpPEAEICHUEM DIIEKTPOHOB [0 SHEPreTHYECKUM
YPOBHSIM aTOMOB II€PBBIX TPEX NEPUOJOB, KATHUA U KaJbLUs
IIpeacraBnenre O  MEPUOAMYECKOW  3aBHCUMOCTH  CBOMCTB
XUMHUUYECKHX 3JIEMEHTOB (panyc aToma, IEeKTPOOTPULATEIbHOCTD),
MPOCTBIX M CIOXHBIX BELIECTB OT IIOJIOKEHUS 3JIEMEHTOB B
[lepuoauueckoit cucreme (B MaiblX [EpUOJaX M IJIaBHBIX
MOJArPYMIax) 1 3JEKTPOHHOTO CTPOEHUS aTOMa

YMmenue knaccuuuupoBarh:

XUMUYECKUE JIEMEHTHI

HEOpraHUYECKUE BElIeCTBa

XUMUYECKHUE PEaAKIINN

YMeHue onpeneirs:

BaJICHTHOCTh M CTETEHb OKHCIICHUS] XUMUYECKHUX IJIEMEHTOB, 3apsl
HMOHA

BHUJI XUMHUYECKOM CBS3M U THUIl KPUCTAJUIMUYECKOW CTPYKTYphl B
COCTMHEHUSX

XapakTep Cpellbl B BOJHBIX pACTBOPAX BEHIECTB (KHUCIOT, OCHOBAHUH)
OKUCITUTENb U BOCCTAHOBUTEIIb

YMeHne xapakTepru3oBath (GU3MUECKHUe U XUMHUYECKHE CBOMCTBA!
MPOCTBHIX BEIIECTB (KUCIOPOA, O30H, BOJIOpPOA, TpaduT, anmas,
KpeMHu#l, a3otr, ¢ocdop, cepa, XJop, HATpUM, Kaiauil, MarHui,
KaJIbIIMH, aJTIOMHHHH, JKEJIe30)

CJIOKHBIX BEIIECTB, B TOM YHUCJIE€ UX BOJHBIX pacTBOPOB (Boja,
aMMHaK, XJOpPOBOJOPOJ, CEPOBOJIOPOJ, OKCHABI M T'HAPOKCHJIbI
metaimoB [-IIA rpynm, amromunus, meau (1), nunka, xenesa (I u

II), oxcuast yraepozna (I u IV), kpemuus (IV), azota u pocdopa (111



9.3

10

10.1
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12.1

12.2
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u V), cepol (IV u VI), cepnucras, cepHas, a3oTucTas, a30THasd,
dbocdopHas, yrojbHas, KpeMHHEBasK KHCJIOTA U UX COJIH)
MPOTHO3UPOBaTh W  XapaKTepU30BaTh CBOMCTBAa BEUIECTB B
3aBHCHMOCTH OT UX COCTaBa U CTPOCHUS, MPUMEHEHHE BEUIECTB B
3aBUCUMOCTH OT HMX CBOWCTB, BO3MOXHOCTb IPOTEKAHU
XUMHYECKUX TPEBPAIICHUN B PA3IMUHBIX YCIOBUSIX

YMeHue COCTaBIsATh MOJICKYJISIPHBIC U MOHHBIC YPABHCHUS PEaKIni,
B TOM YHCJIE:

peaxkiuiit HFOHHOTO OOMeHa

OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUi

WUTIOCTPUPYIONINX XWMHUYECKHUE CBOMCTBAa HW3YYCHHBIX KJIACCOB
(TpyImi) HEOPraHUYECKUX BEUIECTB

MOJATBEPKIAIOIIUX FCHETUYECKYIO B3aUMOCBSI3b MEXI1Y HUMH
YMeHue BBIYUCIATh (IPOBOIUTE PACUYETHI):

OTHOCUTEIIbHYI0 MOJIEKYJISIPHYIO M MOJIAPHYIO MAacChl BEIIECTB,
MacCCOBYIO JIOJF0 XMMHYECKOTO JJIEMEHTA B COSAMHCHHIH

MacCCOBYIO JIOJTIO BEIIECTBA B PACTBOPE,

KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB

M0 YpaBHEHHUSM XHMHUYECKUX PEAKIUil U HAXOAUTh KOJIUYECTBO
BeIecTBa, 00BEM M MacCy pearceHTOB WIIH MPOTyKTOB PEaKITUN
Bnanenue (3HaHME OCHOB):

OCHOBHBIMH ~ METOJIaMH  HAy4YHOrOo TMO3HaHus (HaAOIO/JCHHE,
H3MepeHHe, SKCIIEPUMEHT, MOJICIUPOBAHKE) TIPU U3YUECHUH BEIIECTB
U XUMHYCCKHUX SIBIICHUH;, yMeHHE C(HOPMYIHpPOBATH MPOOJIEMy H
MPEJIOKUTH MYTH €€ PEeIICHUs

Oe3omacHOil pabOThl ¢ XMMHYECKMMH BEIIECTBAMHU, XUMHUYECKOU
MOCY/I0H M J1a0OpaTOPHBIM 00OPYI0BAHHEM

MpaBUJIaMU 0e30MmacHOTO oOpareHus c BEIIECTBAMH,
HCIIOJIb3YEMBIMH B ITOBCEAHCBHOW JKM3HH, TIPABHIIAMU TTOBEACHHS B
HEeNsIX COepeXeHHs 30POBbSl U OKPYXKAIOIIEH MPUPOIHON CPEIIbI;
MMOHMMaHHE BpeJa (OIMMaCHOCTH) BO3JICHCTBHS HA JKUBBIC OpTraHU3MBbI

OHpCIICJ'IéHHLIX BCIICCTB, CII0CO00B YMCHBIICHUA u

MpeaoTBpaAICHHA UX BPCIHOTO BOS)ICI\/'ICTBI/ISI
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Hamuune MPAKTUYCCKUX HABBIKOB INIAHUPOBAHUA U OCYIICCTBIICHUSA

CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:

HU3Yy4YCHUC u OITMCaHUuEC (1)I/I3I/I‘ICCKI/IX CBOMCTB BCIIICCTB,
O3HAaKOMIJICHHC C (I)I/I3I/I‘ICCKI/IMI/I U XUMHUYCCKUMU ABJIICHUAMU, OIIBITHI,

HIUTIOCTPUPYIOIIUE ITPU3HAKU IIPOTEKAHUA XUMHUYCCKUX pCaKHI/Iﬁ
HU3Yy4YCHUC croco0oB pasaciICHus cMmecelt

IMOJIY4CHHUE KHUCIOpOoAa MW HM3YYCHHE €TI0 CBOﬁCTB; IMOJIY4YCHHUC
BOAOpPOJa U U3BYUCHHUC CT'O CBOﬁCTB; IMOJIYUYCHHUC YITICKHUCIIOTO I'a3a U
HU3y4YCHUC C€TO CBOﬁCTB; IIOJIYUCHUEC aMMHaKa M H3YUYCHUC €TI0

CBOWCTB

IIPUTOTOBJIEHUE DPACTBOPOB C OIPEACIEHHOM MacCOBOM JOJed

paCTBOpéHHOFO BCIICCTBA

IPUMEHEHWE  HMHJAMKATOpOB  (JlakMyca,  METWIOpaHka WU
denondranenna) s OnpenerIeHusl XapakTepa Cpebl B pacTBOpax

KHUCJIOT U LIeJIoYei

HCCIICIOBAaHNEC U ONHCAaHHE CBOICTB HCOPraHM4CCKHUX BCIICCTB
Pa3/IMYHbIX KJIACCOB; U3YUCHUC B3aUMOJCHUCTBUS KUCIIOT C METallllIaMu,
OKCHJaMH MCETaJlJIOB, PaCcTBOPUMbBIMHA )51 HEPACTBOPHUMbBIMU
OCHOBAHUSAMHU, COJEIMH, IIOJYYCHHC HCEPACTBOPHUMBIX OCHOBaHHﬁ;
BBITCCHCHUC OJHOro McCTajlyia JpyYrumM M3 pacTBopa COJIH;
HUCCICIOBAHUC an)OTepHBIX CBOICTB THUAPOKCUIOB aJITFOMUHUSA U

IUHKA

PEIICHUC SKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEMaM: «OCHOBHBIE KJIaCCHI
HEOPTaHNYCCKUX COG)IPIHCHPIIZ)); ((BJ'ICKTpOJ'II/ITI/I"IeCKaH
JUCCOILIMAITIHS), «Baxneime HeMETaIJdbl H UX COCAUHCHUA»,

«Baxkneiiie MeTaljIibl U UX COSIUHECHUS

XUMHUYECKHE  OKCIEPUMEHTHI,  HUTIOCTPUPYIOIINE  MPU3HAKH
MPOTEKAHUS PEAKIINI MOHHOTO OOMEHA; KAaYeCTBEHHBIC PEaKI[Uu Ha
MPHUCYTCTBYIOIIME B BOJHBIX PAacTBOpPAaX HOHBI: XJIOPUI-, OpOMHUI-,
wonua-, cynbdar-, ¢ocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
TUAPOKCUA-UOHBI, KATHOHBI aMMOHUS, MaTHUS, KaJIbIUsl, aTIOMUHUS,

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

YmMmeHnue:
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14.2

NPEICTaBIATh PEe3ydbTaThl JKCIEpUMEHTa B (opMe BBHIBOOB,
JI0Ka3aTeabCTB, I'padMKOB M TaOJIUI U BBIABIATH SMIIMPUUYECKHUE
3aKOHOMEPHOCTH

YCTAQHABIMBAaTh  CBA3M  MEXAY  peajbHO  HAOIIOZaeMbIMU
XUMUYECKMMH SIBICHUSAMU U IPOLIECCAMH, INPOUCXOIALIUMU B

MakKpo- ¥ MUKPOMHUPE, 0OBACHATH IPUUNHBI MHOTOO0OPa3usl BEIIECTB



INHEPEYEHD 2JIEMEHTOB COIEPKXAHUSA, IIPOBEPAEMbBIX HA
OCHOBHOM T'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Koxa

1.1

1.2

1.3

1.4

1.5

1.6

2.1

2.2

2.3

3.1

HpOBepﬂeMLIﬁ IJIEMEHT COAECPKaHUA

[lepBoHayabHbIE XUMUYECKHE TTOHSATHUS
Yucrtsie BemecTBa U cMecu. CriocoObl pa3zienieHus: cMeceit

ATOMBI U MOJICKYIJIBI. Xumuueckue d31eMeHThl. CHMBOJIBI XMMHYECKHX

DJICMCHTOB. HpOCTBIe " CJIOKHBIC BEIICCTBA.

Xumudaeckas (bopMyna. BanenTHOCTP aTOMOB XHWMHUUYECKHX JJIEMEHTOB.

CreneHp OKUCIECHUS

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OrtHocuTenbHAs aTOMHas Macca.
OTHOCHUTENIBHAS MOJICKYJISIpHAsd Macca. MaccoBas J0J1s1 XUMUYECKOTO DJIEMEHTa

B COCAUMHCHUU

KonuuectBo BemectBa. Monb. MonsipHas macca. MomsipHbiii 00bEM Ta3o0B.

B3aumocBs3b KOJIMYCCTBA, MACChl U YUCJIa CTPYKTYPHBIX CAUHUI] BEIICCTBA

duznyeckre U XUMUYECKUE SBICHUS. XUMHUYECKas pcakuus u e€ IMPU3HAKH.

3aKoH COXpaHCHHUA MACChI BCIICCTB. XUMHYECKHE YpaBHCHUA

HepI/IOI[I/I‘leCKI/Iﬁ 3aKOH H Hepnonnqecxaﬂ CHUCTCMAa XHMMHNUYCCKHX JJICMCHTOB

J.1. MenneneeBa. CTpoeHrue aToMOB

[lepnonnueckuit 3akoH. Ilepuonnueckas cucTeMa XMMHYECKHMX DJIEMEHTOB
.M. Menneneesa. Ilepuoasl u rpynmbl. @U3HYECKUI CMBICI MOPSAIKOBOIO

HOMEpa, HOMEPOB MEpPHOJia U IPYIIIbI AJIEMEHTA

Crpoenne atomoB. CocTtaB aToMHBIX sifiep. M3oTtomnbl. Dnekrponsl. CTpoeHue
JIEKTPOHHBIX 000J0YeK aToMoB TMepBbIX 20 XHMHYECKHUX DJIEMEHTOB

[Tepnonnueckoii cucrems! J1.M1. Menneneena

3aKOHOM€pHOCTI/I B U3MCHECHHUM CBOMCTB XMMHUYCCKHUX DJIEMCHTOB MEPBLIX Tpex
NnepruoaoB, Kajus, KaJIbIUA (paL[I/cha aTOMOB, JJICKTPOOTPHULIATCIIBHOCTH,
MECTATNIMYCCKUX HW HEMECTAIIINYCCKHUX CBOﬁCTB) n Hux CO@}II/IHGHI/Iﬁ B
COOTBCTCTBHHU C IIOJIOXKCHHEM OJICMCHTOB B HCpHO[{H‘-ICCKOfI CHUCTEME H

CTPOCHUEM UX ATOMOB
Crpoenue BeniecTBa

Xumunueckas cBg3b. KoBajeHTHas (HOHHpHaH )51 HCHOHﬂpHaH) CBA3b.
SHGKTpOOTpI/IHaTeJ'II)HOCTB XUMHUYCCKHUX OJICMCHTOB. Wonnas CBS3b.

Merannudeckas CBSI3b



3.2

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

4.10

4.11

Tunbel KpUCTAINIMYECKUX PEIIETOK (aTOMHAas, HMOHHAs, MeTajuIM4ecKas),
3aBUCUMOCTb CBOMCTB BELIECTBA OT THUIA KPUCTAIMYECKOW PEMIETKH U BHUA

XUMHUYECKOH CBI3U

Baxwnelinme npeacraBuTeNM HEOPraHWYECKUX BellecTB. Hemertamibl U ux

COCIUHECHUA. MeTamisl 1 ux COCANHCHUA

Knaccudukanuss 1 HOMEHKJIATypa HEOPTaHWYECKHUX COCIUHCHUH: OKCHIOB
(coneobpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, aM(pOoTepHBIC) u
Hecosieo0pa3yrome; OCHOBaHHK (IIENIOYM W HEPacTBOPUMBIC OCHOBaHUS),
KHUCIOT (KUCIIOpOJCcOoAepkKae U OECKUCIOPOAHBIE, OIHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJICH (CPEIHUX M KUCIIBIX )

duznyeckue M XHUMHUYECKHE CBOMCTBA TMPOCTHIX BELIECTB-HEMETAILIOB:
BOZIOPO/JIa, XJIOpa, KHCIIOPOIa, Cephl, a30Ta, pocdopa, yriiepoaa, KpeMHHUS

dusznueckue U XMMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAJUIOB: JIMUTHS,
HATpUsl, KaJus, MarHus ¥ KaJbIUs, ATFOMUHUS, *Kejle3a. DIEKTPOXUMUYECKUN

paa HaHpH)KeHI/Iﬁ MCTaJ1JIOB

dusnueckue ¥ XMMUYECKHE CBOMCTBA BOJOPOJHBIX COEAUHEHUH HEMETalIOB:
XJIOPOBOJIOPO/ia, CEPOBOAOPO/IA, AMMHUAKa

®dusnyeckue U XMMHUYECKUE CBOMCTBAa OKCHJIOB HemeTawioB: cepsl (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yraepona(ll, IV), kpemuusa(IV). [lonyuenue
OKCHJIOB HEMETAJIIOB

Xumnueckue cpoiictBa okcuaoB: MetauioB IA—IIIA rpynn, muuka, menu(Il) u

xenesa(Il, III). [TomyueHne okCHI0B METAIIIIOB

XUMHUECKUE CBOMCTBA OCHOBAHUH M aM(OTEPHBIX THIPOKCUIOB (Ha MpUMepe
THIPOKCU/IOB  alllOMHMHHUA, JKejle3a, ULuHKa). [lomydyeHne ocHOBaHUN U
aM(OTEpHBIX THAPOKCUIOB

OO6mre XUMHYECKUE CBOMCTBA KUCIOT: XJIOPOBOJOPOAHOM, CEPOBOIOPOTHOM,
CEpHHUCTOM, cepHOM, a30THOH, (hochopHOil, KpeMHHEBOM, yroiabHOU. Ocobbie
XUMHUYECKHE CBOMCTBA KOHIICHTPUPOBAHHOM CEPHOM M a30THOM KHCIIOT.
[Tonyyenue kucior

OOme xuMu4yeckre cBoiicTBa cpennux coneil. [lomydyenue coneit
[Tonyyenue, cobupaHue, paclo3HaBaHHE BOAOPOJA, KHUCIOpPOJa, aMMHaKa,
YTJIEKUCIIOTo ra3a B JIabopaTopuu

[Tonyyenne ammuaka, CEpHOM U @30THOM KHUCJIOT B MpOMBbIIUIeHHOCTH. O0miue

CITIOCOOBI MMOJIy4YCHH A MCTAJIJIOB
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5.1

5.2

5.3
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5.5

6.1

6.2

6.3

6.4

6.5

['enernueckas cBsI3b MEKy KJIACCAMU HEOPTAHUYECKUX COCIMHEHUN
XUMHYECKUE PEAKIUU

Knaccuukanus XuMHUECKUX peakuii o pa3InYHbIM IPU3HAKAM: TI0 YUCITY U
COCTaBY YUYacCTBYIOIIMX B pEaKIMM BEIIECTB, MO TEIUIOBOMY 3(hdexTy, mno

W3MEHEHHIO CTEIICHEH OKHMCICHUS XUMUYECKUX YJIEMCHTOB

TernoBoit APPeKT XUMUYECKOH peakiuH, TEPMOXUMHUYECKHUE YpaBHEHHS.

DK30- " OHAOTEPMHUYCCKUEC PCAKIINH. TepMOXI/IMI/I‘IeCKI/Ie YpaBHCHUA

OKuCINTEIBHOBOCCTAHOBUTEbHbIE peakMy. OKUCIUTEIN U BOCCTAHOBUTEIIH.
IIpoueccel  OKHMCIEHMSI W BOCCTAHOBJIEHMs.  ODJIEKTPOHHBIA  OasiaHC

OKHCIIMTEILHOBOCCTAHOBUTEIILHOM p€aknuun

Teopus >7eKTpOAUTHIECKON Arcconranuu. KaTuoHsl, aHHOHBI. DJIEKTPOIUTHI

W HEOJICKTPOJIUTEI. CunbHbIE U cIa0bIe QJICKTPOJIUTHI. CreneHb Aucconruanmumn

Peakuuu noHHOTO obMeHa. YcioBus IMIPOTCKAHHA peaKI_II/Iﬁ HOHHOI'O 06MCH8.,

IIOJIHBIE Y COKPAIIEHHBIE HOHHBIE YPABHEHUS PEAKIIMN
XHMHMS M OKpYXkarolas cpeaa

BemecrBa m Marepuansl B IIOBCEJHEBHOM JKHM3HM 4YeloOBeKka. besomacHoe
UCIOJIb30BaHUE BELIECTB M XMMUYECKHUX pEaKUui B jabopaTopuu U OBITY.

HepBas{ IIOMOIIb ITPpHU XUMHUYCCKUX OKOT'aX U OTPABJICHHUAX

XUMUYECKOE 3arpsi3HEHUE OKpy’Karoleil cpeabl (KUCIOTHBIE — JOXKAM,
3arpsi3HEHUE TOYBBI, BO3JyXa U BOAOEMOB), CIIOCOOBI €ro IMpeloTBpaIleHUs
[IpenensHass nomyctumasi koHueHTpauus BemectB (IIJIK). Ponp xummn B
pelIeHNH HKOJIOTHYECKUX MpobieM. YcuieHue NapHUKOBOro 3ddekra,
paspyleHre 030HOBOTO CJIOS

[Tpumenenue cepsl, a3ora, hochopa, yriaeposaa, KpeMHHUS U UX COCIMHEHUN B
ObITYy, MEAMIIMHE, MPOMBIIUIEHHOCTH MU CEIbCKOM Xo3siicTBe. [IpuMeHeHue
METAJUIOB M CIUIABOB (CTallb, YYTYH, IIOPATIOMHHMUN, OpoH3a) B OBITY H
MIPOMBIIIJIEHHOCTH UX coeuHeHuil. [loHsTHe 0 KOppPO3UK METANIIIOB, OCHOBHbBIE
CIOCOOBI 3aIIUTHI UX OT KOPPO3HHU

[TpupoaHble HMCTOYHMKM YIIIEBOJOPOJOB (Yroib, HNPUPOAHBIN Ta3, He(Th),
MPOJYKTHI UX MepepaboTku (OEH3UH), X POJIb B OBITY U MPOMBILIUIEHHOCTH
[lepBoHavanbHbIe MOHATUS 00 OPraHMYECKUX BEIECTBAX KaK O COEIMHEHHUSIX
yriepoja (MeTaH, 3TaH, 3THJICH, alleTUIICH, 3TAHOJI, TTIUIEPHH, YKCYCHAs! KHCIIOTa).
[TonsiTHe 0 OMOTOTMYECKH BaXKHBIX BEILIECTBAX: JKUPaAX, O€NIKax, YriaeBoaax — U ux

POJIHA B JKU3HU YCIIOBCKA



7.1
7.2
7.3

Pacuyérer:
o GpopmynamM XUMHUYIECKUX COSTUHEHUN
Macchl (MaccoBOi) 10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE

10 XUMHUYCCKUM YPABHCHHUAM



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» Xumusi: 8- kiacc: 6a30BbIN YPOBEHB: YUCOHHK; 5-€ U3MaHKE, TepepadboTaHHOE
["a6puensn O.C., OctpoymoB U.T'., CraakoB C.A. AKIIMOHEpHOE OOIIECTBO
«M3parenbctBo «IIpocBenienne»

» Xumusi: 9-if kinacc: 6a30BbIi ypOBEHb: YUEOHUK; S-€ U31aHKe, TepepaboTaHHOe
[Mabpuensn O.C., OctpoymoB W.I'., CnaakoB C.A. AKIIMOHEpPHOE OOIIECTBO

«3marensctBO «lIpocBemienney»

METOINYECKHUE MATEPHUAJIBI U1 YYUTEJIA
» Xumus. 8 kiace. [Iporpamma. Metoauueckoe IaHupOBaHUE

* Xumus. 9 xnacc. HporpaMMa. MGTOI[I/ILICCKOG IJIAaHUPOBAHHUC

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

SAxmacc, POIII, Pemry OI'D, Pemry BITP, ®UIIN
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