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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOrO 001Iero o00pa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUUA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
00pa30BaTEeNbHOM MPOTrPAMMBbl OCHOBHOTO OOIIIETO 00pa30BaHUs, MTPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha 0OcHOBE (henepaabHON padoueii MporpaMMbl BOCIIUTAHUS
U C Yy4y€TOM KOHICMIMHK TMpernojaBaHus ydeOHOTo mnpeameTa «XUMHUS» B
oOpazoBaTeIbHbIX opraHusanusax Poccuiickoit deneparum.

[Iporpamma 1Mo XxuMuu [Oa€T MpEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
OoOy4eHHMs, BOCHHMTAHHS M Pa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4e€OHOIro
npeaMeTa, yCTaHaBJIMBAET 00s3aTeNbHOE peIMETHOE coJiep>KaHue,
MpeayCMaTPUBAET PACIPENEICHUE €ro Mo KilaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
Ka4ueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHMUs, PEKOMEHTYEMYIO
MOCJEAOBATEILHOCTh HW3YYEHHUS] XUMHU C Y4YETOM  MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM  y4€OHOro Mpoliecca, BO3PACTHBIX
O0COOEHHOCTEW O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanu3anuu TpeOOBaHUM K pe3ysbTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHUs, a TakKe TpeOOBaHUM K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs PeIMETa U OCHOBHBIX
BUJIOB Y4EOHO-TTO3HABATEILHON JEATETLHOCTH O00YyYaromerocs IO OCBOCHHIO
y4e0HOTO COJIepKAHUSI.

3HaHWEe XWMHH CIY>)KUT OCHOBOM JUisi (hOPMHUPOBAHUS MHPOBO33PECHUS
oOy4Jaronierocsi, €ro MpeACcTaBICHUl O MAaTepUaJIbHOM E€IMHCTBE MHUpPA, BaXHYIO
pOJib UTpatOT (POpPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIUMHU BEIIECTB B MPHUPOJE, O MYTSAX PEIICHHS TIO0ATbHBIX
mpo0JeM YCTOMYMBOTO DPA3BUTHUSI YEJIOBEUECTBA — CBHIPhEBOW, JYHEPTETHUECKOM,
MUIIEBOI U 3KOJOTUYECKON O€30MacCHOCTH, MTPOOJIEM 3PaBOOXPAHEHHUSI.

N3yuenue xumun:

CIIOCOOCTBYET  pealM3alMd  BO3MOXXHOCTEH  JJIi  CaMOpa3BUTUS |
dbopMHpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATEHON TPAaMOTHOCTH;

BHOCUT BKJIaJ] B (DOpPMUpOBAHUE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIeSITEIbHOCTH,
AKCIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MTOBCEHEBHOM XM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIHOCTH;

3HAKOMHUT CO CHEIU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJbIBaeT OCHOBBI
L[EJTIOCTHOTO B3IJIsa HA €JUHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYaIOLUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
HAay4YHBIM 3HAHUSM, K [IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarormyecku
aJanTHPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKH XMMHUH Ha ONPEIEIEHHOM JTare eé
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPraHUYECKOW XUMHM M HEKOTOPBIX OTAEIBHBIX 3HAYMMBIX IIOHSATUU
OPraHUYECKON XUMUH.

CrpykTypa coaepkaHus MPOrpaMMbl MO XUMHH C(OPMHUPOBAHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJbIBACTCS U3 CUCTEMBI
IIOHATUN O XUMHUYECKOM JJIEMEHTE U BEILIECTBE U CUCTEMBI IIOHATUN O XUMUYECKON
peakuuu. OO0€ 53THU CHUCTEMBI CTPYKTYpPHO OpPraHHU30BaHbl IO MPUHLHUILY
MTOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHS KAK OCHOBBI BCET0 €CTECTBO3HAHNS,

— Ilepuoanueckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpeNCTaBlICHUA 00 BIEKTPOJUTUYECKON JHMCCOLMAlMM BEUIECTB B
pacTBopax.

TeopeTndyeckue 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE OMIUPUYECKU
MOJyYEHHBIX U OCMBICIEHHBIX ()aKTOB, Pa3BUBAIOTCS MIOCIEAOBATEIBHO OT OJIHOTO
YPOBHSI K IpyrOMY, BBINOJIHASI (PYHKIIMU OOBSICHEHUS U IPOTHO3UPOBAHUS CBOWCTB,
CTPOCHMS U BO3MOKHOCTEN MPAKTUYECKOTO IPUMEHEHHUS U MTOTYYEHHUS N3YyYaEeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEJICTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CUCTEMHOM IPUPOJbI, HIEHHOCTHOIO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HAHUS B Hayke. M3yueHne XMMHUM MPOUCXOJWUT C NMPUBICYECHUEM 3HAHUN W3
paHee M3YyYCHHBIX Y4YEOHBIX mpeameToB: «Okpyxatomuid mup», «buonorus. 57
KJIACCh» U «Du3uka. 7 Kiacey.

[Ipy wW3yyeHMH XUMHHM M[POUCXOAUT (HOPMHUPOBAHME 3HAHUI OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIbHOCTH YEJIOBEKA M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIbTYpBI. 3a1a4a
y4e0OHOT0 MpeaMeTa COCTOUT B (POPMUPOBAHUU CHCTEMbl XUMUYECKUX 3HAHUNA —
BaXHEHIINX (PAKTOB, MOHITHIA, 3aKOHOB M TEOPETUYECKUX MOJIOKEHUM, JOCTYITHBIX
000011IeHUI MHUPOBO33PEHUECKOT0 XapaKTepa, s3blka HAayKH, B MPUOOLIEHUU K



HAyYHBIM METO/JaM TO3HAHUS MPU MU3YYCHHUH BEIIECTB M XMMHYCCKUX PEaKIIHi, B
dbopMHUpPOBAHNUY U PA3BUTUU MMO3HABATEIHHBIX YMEHUN U UX IPUMEHEHUH B y9€OHO-
MO03HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM ACSITENbHOCTH, OCBOCHUHU MPAaBHII
0e30macHOro 00pallleHus ¢ BEIIECTBAMH B IIOBCETHEBHOM KU3HH.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs Ba)KHOE
3Ha4YeHHE MPUOOPENTU TaAKUE 1IETH, KaK:

— (GOpMHUpOBaHHE WHTEIUICKTyaIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY TPUHATUIO PEUICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHAM SKU3HU;

—  HampaBJICHHOCTh OOy4YeHUST Ha  CHCTEMaTHYECKOE MPUOOIICHUE
o0yJaromuxcss K CaMOCTOSITEIbHON MMO3HABATEIbHON JEATEIHHOCTH, HAYYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMIO W PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne yciaoBuil, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00YUYatOITUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJTFOUEBBIX KOMIICTCHIINM), UMEIONIMX YHUBEPCATBHOE 3HAYCHHE IS
Pa3TUYHBIX BUOB JICITCIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATILHOW U  €CTECTBEHHO-HAYYHOU
IrPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKPYXKAIOIIEr0 MHpA, WCIOJIb3YS 3HAHUS W OMBIT, MOJYYCHHBIC MPH H3YYCHHUU
XUMUH, IPUMEHSITh UX TIPH PEIICHUH TTPOOJIEM B IIOBCETHEBHON KU3HU U TPYAOBOU
NEeSATEeTbHOCTH;

— ¢opMmupoBaHHe y OOydYalOIMXCA TYMAaHHUCTHYECKUX OTHOIICHUIA,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHWM MJis BBIPAOOTKH JKOJIOTHYECKHU
1enecooOpa3HOro TOBEICHUSI B OBITY M TPYJOBOM JACSATEIBHOCTH B IENSIX
COXPaHEHUS CBOETO 3/I0POBbs U OKPYKAIOIIEH IPUPOJHOU CPEBIL;

— pa3BUTHE MOTHBAllMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMSI OOILEYEIOBEYECKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY TpoGuis U HAMpaBIECHHOCTH NajlbHEHIIEro
oOy4eHus.

OO1ee 9rcio 4acoB, OTBEAEHHBIX JIJIsl U3YYCHUS XUMUHU Ha YPOBHE OCHOBHOTO
obmero odpa3oBanus, coctaBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno0), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).



COAEPXKXAHUE OBYUEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU YENIOBEKAa. XUMHS B CUCTEME HayK.
Tena u BemiecTBa. DU3WYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3ziesieHust CMeceil.

ATOMBI W MOJEKYJbl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTbie U CloXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas popmyna. BanreHTHOCTh aTOMOB XUMHUYECKHUX 3J€MEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BellecTB. OTHOCHUTENbHAs aTOMHasi Macca. OTHOCUTENbHAS
MOJIEKYJIsIpHas Macca. MaccoBast J0J1s1 XMMHUYECKOTO 3JIEMEHTA B COEMHEHUMU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMOCBSI3b KOJIMUECTBA,
Macchl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COECIMHEHU.

du3nyeckne U XMMUYECKUE SBJICHUS. XUMUAYECKAsl pEaKkus U €€ MPU3HAKHU.
3aKOH COXpaHEHHs Macchl BEUIECTB. XUMHUYECKHe ypaBHeHUA. Kiaccudukaus
XUMUYECKUX PEeaKIUi (COETUHEHUS, PA3I0KEHNUs, 3aMEILICHHsI, 0OOMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOHM MOCYIOM, MpaBuWiIaMu paboThl B J1a00OpaTopuu U
npuémMamMu 0OpallieHus: ¢ JIabopaTOpPHBIM O00OPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
bu3UecKuX CBOWCTB 0O0pa3lOB HEOPraHUYECKUX BEIIECTB, HAOJIIOJCHUE
¢u3nueckux (IJaBJIEHUE BOCKA, TasHUE JbJA, PAaCTUPAHHE caxapa B CTYIIKE,
KUIEHUE W KOHACHCALMS BOJAbI) U XMMHUYECKUX (FOPEHUE CBEYM, MPOKAJIUBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJia C KUCJIIOTOMN) SBJICHUM, HAOMI0IeHUE U
ONMCAHHWE MPU3HAKOB IMPOTEKAHWsS XMMHUYECKHX peakUuid (pasjoKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHIIA
menu (I1) mpu HarpeBanuu, B3auMoJIeCcTBUE kee3a ¢ pacTBopoM coiu meau (1),
U3y4YeHUE CIOCOOOB PA3JENICHHUs] CMECEH: C MOMOILBI0 MAarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLIAIUA, XpoMaTorpadusi, MPoBEACHNE OYNCTKH MTOBAPEHHOMN
CONMM, HaONIOJGHHE W  ONHCAHHWE  Pe3yJbTaTOB  MPOBEACHUS  OIbBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUS MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapOCTEePKHEBBIX ).

Bakueiuye npeacTaBUTEIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — 3jeMeHT U mpocroe
BemlecTBo. Haxoxxaenwe kuciaopoga B TOpupoje, (u3nueckue M XUMHYECKUe
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrnocoOsl
MOJIy4eHHUs] Kuciopoda B JabopaToOpuu W TPOMBIIUIEHHOCTUH. Kpyrosopor
Kucaoposa B mpupoje. O30H — alIoTpoIHas MOAU(pUKALNS KHCIOPO/Ia.



TennoBoit 3¢h(heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- W DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJICHHE TApHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIOS.

Bonopon — aneMeHT u mpoctoe BemecTBo. HaxoxaeHue Bogopoaa B NpUpoze,
bu3nUecKue 1 XuMUYECKHUE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI oTydeHus. Kucinotsl
Y COJIH.

Momnsipabiii 00BEM ra3oB. PacyéTsl N0 XUMUYECKUM YPAaBHCHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopuresb.  PacTBOpHI.
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOpUMOCTH BEHIECTB B BOJIE.
MaccoBast 10711 BelIeCTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBAHUA.
Pose pacTBOpOB B mpupoZie U B KU3HU 4YelioBeKa. KpyroBopoT BoAbI B MPUPOIE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkainusa neopranuueckux coenuHeHuid. Oxcuzapl. Knmaccudukanms
OKCHUJIOB:  cosieoOpa3yromniye  (OCHOBHBIC, KHCIOTHBbIE, aM(pOTEepHbIE) U
HecosieoOpasyromue. Homenknarypa okcuaoB. Dusnueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccupukauuss oCHOBaHMI: WIENOYM W HEPACTBOPUMBIE
ocHOBaHusA. HomeHnkiarypa ocHoBaHuii. PU3UUECKHE W XMMHUYECKUE CBOMCTBA
ocHoBaHuU. [lomyyeHre ocCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kuciot. Ousndeckue u
XMMHUYECKUE CBOWCTBA KHUCIOT. Psn aktuBHoctm metamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Conu. HomeHnknarypa cosieil. @U3nYecKkre U XMMHYECKHUE CBOWCTBA COJICH.
[Tomyuyenue conei.

['eHeTnyeckas CBSI3b MEXKY KIACCAMU HEOPTaHUYECKUX COCIMHEHU.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEIECIICHHUE CONEPKaHUs KUCIOPOAa B BO3AYyX€E, MOJyUYEHHUE,
coOupaHue, pacrmo3HaBaHWE W M3YYCHHE CBOWCTB KHCIOPOJa, HAOIIOICHHE
B3aUMOJICHCTBUSA BEIIECTB C KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHHUS U
npeKpalieHus ropeHus (moxkapa), 03HakoMJIEHUE ¢ 00pa3liaMu OKCUI0B U OITUCAHUE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHE, pacCloO3HaBaHHE M H3YYCHHUE CBOWCTB
BOJIOpoJia (ropeHue), B3aumo/iericTsue Bogopoaa ¢ okcuaom meau (II) (BozmoxxHO
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOACHUE 00PA3I[0B BEMIECTB KOJINYECTBOM
1 Monb, uccienoBaHHE OCOOEHHOCTEH pacTBOPEHMs BEIIECTB C Pa3IMYHON
PacTBOPUMOCTBIO, MPUTOTOBIEHUE PACTBOPOB C OMNPENEIEHHOW MacCOBOM JOJIEH
PacTBOPEHHOIO BEIIECTBA, B3aUMOJCIHCTBUE BOJIbI C METa/lIaMu (HATpUEM U
KaJIbl[u€M) (BO3MOXKHO UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEIOBAHUE
00pa3Ii0oB HEOPTAaHUIECKUX BEIIECTB PA3IMIHBIX KJIACCOB, HAOTIOEHNE N3MECHCHHUSI
OKpacCKHU MHIUKATOPOB B PACTBOPAX KUCIOT U HIENOYEH, U3YUEHNE B3aUMOJECHCTBUS



okcunia meau (II) ¢ pacTBOpoM CepHOU KUCIOTHI, KUCIOT C METajulaMu, peakiui
HEUTpANIN3alMU, TOJYYE€HUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOTO
MeTajula JPYTUM U3 PaCTBOPA COJIM, PEUICHUE SKCIIEPUMEHTAIBHBIX 337a4 [0 TEME
«BaxHeiine KJIacchl HEOPraHUYECKUX COCTUHEHUIN.

IMepuoauueckui 3axkoH u Ilepuoguyeckass cucreMa XUMHYECKHX
aiemMenToB JI. WU. MenpgeneeBa. CtpoeHne aromMoB. XHMHYECKasi CBf3b.
OKHuCIUTETBHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[lepBble TOMBITKM KIACCU(PUKAIMKU XUMUYECKUX dJeMeHTOB. [loHsiTue o
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M IIEJI0YHO3EMEIbHbIE METaLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnognueckuit 3axoH. Ilepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. Menneneea. KopoTkonepuonas u jiuuHHonepuoanas popmsi [lepuonnyueckoit
cucreMbl xumuueckux sneMeHToB . WM. Menneneesa. Ilepuoasl u rpymnmsl.
OU3NYECKUN CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIIBI JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oromnel. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX  000JIOUEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. M. MenneneeBa. XapakTepUCTUKAa XUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuoanueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paguyca aTOMOB XHUMHYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNHIiaM U NEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoauyeckoil CUCTEMbBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUsA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

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

Crenenbp  okuciieHusi.  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Tporecchl OKUCIEHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

u3y4yeHue oOpa3loB BELIECTB METAUIOB M HEMETAIOB, B3aMMOJICHCTBHE
TUIPOKCHAA LHMHKA C pPACTBOPAMHM KHUCJIOT W IIEJIOYEH, MPOBEACHUE OIMBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHNUS).

Mesicnpeomemmnuie ceasu

Peanuszanuss MeXNpeIMETHBIX CBSI3€M MpPU W3YYEHHH XUMHHM B § Kiacce
OCYIIECTBJISIETCS. 4Yepe3 MCIONB30BAHWE KaK OOIMUX ECTECTBEHHO-HAYYHBIX
MOHATUM, TaK W MOHATHUM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJECIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OO1ue ecTeCTBEHHO-HAYYHBIE TOHATHS: HAYYHBIH (DaKkT, TMIOTE3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, KilaccuduKamus, TePUOIUIHOCTh, HAOJI0IEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@u3nka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJEKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O0BEM,
arperaTHOe€ COCTOSIHHE BEIIEeCTBa, Ta3, (U3HYECKUE BEIMYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHEThI, 3BE31bI, COHIIE.

buomnorus: dorocunTes, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIbl, TOPHBIE IOPO/IbI, TOJIE3HbIE
MCKOMAaEMbIE, TOILUIUBO, BOJIHBIE PECYPCHL.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[Tepuonuueckuii 3akoH. [lepuoauyeckas cucremMa XMUMUYECKUX 3JIeMEHTOB /1.
. MenaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOIOB, KAJIUSI, KAJIBIUS U UX COCAMHEHUN
B COOTBETCTBUM C TMOJIOKEHUEM »dJeMeHTOB B llepuoanueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTAIITUMYECKUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccuduxaiyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJaccaM HEOPraHUYEeCKHUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukanuys XuMU4ecKux peakiuii Mo pa3audHbIM MPU3HAKaM (110 YUCTy
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEeW OKMUCIICHUSI XMMUYECKUX AJIEMEHTOB, IO 0OpPaTUMOCTH, IO
YYaCTHUIO KaTalu3aTopa). DK30- U SHIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYECKUE
ypaBHEHMUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTe 0 XuMruyeckoM paBHOBecuU. DaKTOPBI,
BIIMAIONIME HA CKOPOCTh XMMHYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

PaBHOBECHSL.
OKHUCIUTEIPHO-BOCCTAHOBUTENIBHBIC ~ PEaKIIMU,  JJICKTPOHHBIM  OaaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHOMN peaKIuu. CocraBnenue YpaBHEHHI

OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX ~ pPEakIMid €  HWCIOJb30BaHWEM  METOJa
AJIEKTPOHHOTO OaJiaHca.



Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KarnoHnbl, aHMOHBI. MeXaHU3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMHU
XUMUYECKOH CcBsi3U. CTeneHp Aguccounanuy. CHUIbHBIE U CIA0bIE 3JIEKTPOJIUTHI.

Peakuuu noHHOro oOMeHa. Y cioBusl MPOTEKaHUs PEAKIMil HOHHOTO 0OMEHa,
IIOJIHBIE M COKpalIEHHBIE HOHHBIE ypaBHeHUs peakuuid. CBolcTBa KHUCIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTHIECKON TUCCOIUALUY.
KauecTBeHHbIE peakiuy Ha MOHBI. [IoHsATHE O THApONIM3E CoNel.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHUE C MOJEISIMU KPUCTANIMYECKUX PEHIETOK HEOPTaHMYECKHUX
BEUIECTB — METAJUIOB U HEMETauIoB (rpaduTra U anmasza), CIOKHBIX BEILECTB
(Xopuaa HaTpus), UCCIENOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKOU PEAKIIUU OT
BO3JICMCTBHSL  PaA3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJIHOCTH
PacTBOPOB BELIECTB, ITPOIECCA JUCCOLMALIMHN KHCIIOT, IIEJI0YEH U cosel (BO3MOXKHO
UCIIOJIb30BaHUE BUAEO MAaTEPUAJIOB), MPOBEJIEHUE OIBITOB, HILTIOCTPUPYIOIIMX
NPU3HAKK TMPOTEKAHHs] peakuuid HMOHHOro obOmeHa (oOpa3oBaHuE OcCalKa,
BBIJICJICHHE Ta3a, O0Opa30BaHUE BOJIbI), OIBITOB, WJUIIOCTPUPYIOUIUX MPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PEaKIMil (FOpEeHUEe, pPEeaKIUu pas3lIoKEeHUS,
COCUHEHMsI), pAacClO3HaBAHME HEOPraHMYECKHX BEUIECTB C  TOMOIIbIO
KAUECTBEHHBIX PEaKIMil Ha MOHBI, PELIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

Hemertanibl 1 MX coeiMHEHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3MUECKHue CBOMCTBA MPOCTHIX
BEILIECTB — FAJIOT€HOB. XMMHUUYECKHE CBOMCTBA HAa MPUMEPE XJIopa (B3aUMOACICTBHE
C MeTajulaMM, HEMeTaJlaMu, Hienodamu). Xuopoonopod. ConsHas KHUCIOTa,
XMMHUYECKME CBOMCTBa, IIOJy4YeHUE, TMpuMeHeHue. [leiicTBue xyopa u
XJIOPOBOJIOPO/Ia HA OPTaHU3M YeJIOBEKA. BaxkHENIIME XJIOPUIbI U KX HAXOXKIECHUE B
IPUPOJE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe CTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTHIX BELIECTB — KUCIOPOAA U Cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoilicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PU3HUECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYeCKue U XUMUYECKUE CBOMCTBA (00IIMe KaK MPEeACTaBUTENS
KJlacca KUCIOT U crnenuduueckue). XUMHUUECKUE PEaKlMH, JIeKAIlue B OCHOBE
IPOMBIIIJIEHHOTO croco0a IMOJIy4eHUs CepHOM Kuciotel. llpuMmeHeHue cepHoi
kucnoTbl. CoONMM CepHOM KHUCIOTHI, KadeCTBEHHAs peakuus Ha CyJb(paT-HOH.
Haxoxnenue ceppl M €€ COeNMHEHUMM B Ipupone. XUMHUYECKOE 3arpsA3HEHUE
OKpYXaIOLEel Cpelbl COECOUHEHUSIMH Ccepbl (KHUCIOTHBIE JOXKAM, 3arpsA3HEHHE
BO3/lyXa 1 BOJOEMOB), CITIOCOOBI €r0 NPEJOTBPAILCHMS.



OOmast xapaktepucTuka 371eMeHTOB VA-rpymnmnbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTENICHU OKUCIEHMs. A30T, pacOpOCTPaHEHHE B MPUPO/IE,
bu3nYecKue U XUMHIeCKue cBoicTBa. KpyroBopot azora B nmpupoje. AMMHUaK, ero
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MoJyuyeHue U nmpumeHeHue. Coiau aMMoHus,
ux pU3NUECKUEe U XUMUYECKHE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJydeHHE, (U3MYECKUE U XHUMHYCCKUE
cBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CHenupuIecKue).
Hcnonb3oBaHre HUTPATOB U COJIEH aMMOHMSI B KaY€CTBE MUHEPATIbHBIX YI0OpEHUH.
XUMHUECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIC
JOK]IA, 3arpsi3HEHHE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTpOmNHBIC
Moaudukauuu docdopa, puznyeckue U xumudeckue cporictBa. Okecun gocdopa
(V) u dochopnas kucnora, puznueckue M XUMHYECKUE CBOWUCTBA, MOJYy4YCHUE.
Hcnonb3oBanue (hochaTtoB B KaueCTBE MUHEPATBHBIX YI00PEHHUIA.

O6mast xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEePHBIC CTCTICHN OKUCIICHUS. YTIIEPOI, AJTIOTPOITHBIC MO (DUKAITUH,
pacnpocTpaHeHHE B TIPUpoAe, PU3NISCKHEe U XUMUISCKHAE CBOMCTBA. AJICOPOITHS.
Kpyrosopotr yrinepona B mnpupone. Oxcunbl yriepoaa, ux (u3Myeckue u
XUMUYECKHE CBOWCTBA, JIEWCTBHE Ha JKUBBIE OPTraHU3MBI, T[OJy4Ye€HHUE U
pUMEHEHUe. DKOJIOTHYEeCKHe MpoOJieMbl, CBsi3aHHbIe ¢ OKcuzoM yrieponaa (IV),
TUI0TEe3a TJ00aJBHOTO MOTEIJICHUsI KJIMMaTa, NapHUKOBBIM 3¢ dekT. YronbHas
KHCIIOTa U €€ coiM, uX (Pu3MdecKue W XUMHYECKHE CBOWCTBA, TOJyYCHHE M
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-woHbl. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEUITMHE, TPOMBITIINIEHHOCTH U CEJIbCKOM XO3SMCTBE.

[lepBoHaUaIbHBIE TTOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSX
yraepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOAYKTH WX TmepepaboTku (OCH3WH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKN BaXKHBIX BEIIECTBAX: KUpax, Oelkax, yrieBojax — U ux
polii B OKM3HM YeJOBeKa. MaTepualbHOE€ CIWHCTBO OpPraHUYECKUX U
HEOPTaHWYECKUX COCITMHCHUH.

KpemHwmii, ero ¢usnyeckue W XHMHYCCKHE CBOWCTBA, IIOIYYCHUE U
npumeHenue. CoenuHeHus KpeMHus B mpupojie. Oo1ure npencraBieHus 00 OKCue
kpemuus (IV) u xpemuueBoit kucinore. CUIUKATHI, UX UCIOJIL30BaHUE B OBITY, B
MIPOMBITIUICHHOCTH. BakHeHIre cTpouTeNnbHbIE MaTepuajbl: KepaMHKa, CTEKIIO,
HEeMEeHT, OeToH, kene300eToH. [IpobreMbr 0Ge30macHOr0  MCHOJIb30BaHUS
CTPOUTEIHHBIX MATEPHAIIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKCcnepumenm:

U3y4eHHE 00pa3I0B HEOPTAaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI,
MIPOBEICHUE KAUE€CTBEHHBIX PEAKIMN HA XJIOPUJ-UOHBI U HAONIOCHHE MPU3HAKOB



UX TPOTEKAHMS, OMBITHI, OTpa)karomme (PU3NUYECKHe M XUMHYECKHE CBONCTBA
TaJOr€HOB M WX COEIMHEHHH (BO3MOYKHO HCIIOJIb30BAaHUE BHUAEOMATEPUATIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAJIOTCHUIOB), 03HAKOMJICHHE C 00pa3aMu
ceppl U €€ COeAUMHEHUSIMU (BO3MOXKHO MCHOJIB30BAHUE BUJIEOMATEPHAIIOB),
HaOJI0ICHUE TIpoliecca 00YIIIMBaHUs caxapa MoJl JEHCTBUEM KOHIIEHTPUPOBAHHOM
CEpHOM KHCJIOThI, U3Yy4EHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IpOBEJCHIE KaYEeCTBEHHON peaklvy Ha CyJb(haT-uOH U HAOII0eHIE TpU3HaKa e
MpOTEeKaHUs, O3HAKOMJIEHUE C (PU3MYECKUMH CBOMCTBaMHU a3ota, dochopa u ux
COEJIMHEHU (BO3MOKHO HCIIOJIb30BAaHUE BUIACOMATEPUAJIOB), 00pa3liaMu a30THBIX
U PocopHbIX yAOOpeHUi, NoaydeHue, coOupaHue, paclo3HaBaHUE U M3yueHUE
CBOICTB aMMMaKa, IMPOBEACHHE KAYECTBEHHBIX pPEAKIUNA HAa HOH aMMOHHUSA H
dochaT-MOH U H3yYEeHUE MPU3HAKOB HMX TMPOTEKAHMS, B3aAUMOJICHCTBHE
KOHIIEHTPUPOBAHHON a30THOM KHCIOTHI C MeAbl0 (BO3MOXKHO HCIOJIB30BaHUE
BUJICOMATEPUAIIOB), HW3Y4YEHHE MOJEIEH KpPUCTAUIMYECKUX pEmETOK anmasa,
rpadura, (ymiepeHa, O3HAKOMJICHHE C MPOILECCOM aJICOPOIIMU PaCTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM NPOTHBOras3a, NOJIyYEHUE,
coOupaHue, pacrio3HaBaHWE M U3YYEHHE CBOMCTB YIJIEKMCIIOrO Ta3a, MPOBEACHHE
KaueCTBEHHBIX PEAKIMi Ha KapOOHAT M CUJIUKAT-UOHBI U U3YYCHUE MPU3HAKOB HX
IPOTEKaHUs, O3HAKOMJIEHWE C MPOAYKIMEH CHIMKATHOM MPOMBIIIEHHOCTH,
pelIeHrne SKCIEPUMEHTAIBHBIX 3aJa4 MO TeMe «BaxHeWlne HEMETauIbl U HUX
COETUHEHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO01mast xapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHHUH
ux noyioxkeHuss B llepumogmueckon cucreme xumuyeckux siemeHTtoB . U.
MenaeneeBa u crpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamuyeckas CBS3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HarnpsHkeHU MeTawioB. du3nyeckue U XMMUYECKHUE CBOMCTBA MeTauioB. OO0Iue
ciocoObl mosydyeHus MetaioB. [loHsTHe O KOPpPO3UM METaIOB, OCHOBHBIE
CIOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, YyTYH, JIOPATIOMUHUNA, OpOH3a)
U UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[[{enounble MeTambl: nonokeHue B [leproanueckoil cUCTEME XUMUYECKUX
anemenToB . . MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXICHUE B MPUPOJIE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCUuasl 1
TUAPOKCUIBI HaTpusi W Kanus. lIprMeHeHue IIeNOYHbIX METAUIOB M HUX
COEJIMHEHUMH.

[Ilenouno3emenpHblE METAUIBl MAarHMM W KaJdbLUHW: TOJOXKEHUE B
Ilepnonnueckon cucreme xumuueckux aneMeHToB J1. . MenneneeBa, ctpoeHue ux
aTOMOB, HaXOXJeHne B npupoje. Pu3ndeckue u XUMUYECKHE CBOWCTBA MarHus U



KaJibI[usl. BaxkHeiiime coefuHeHUs! KanbIus (OKCUI, TUIPOKCUI, colin). ZKECTKOCTh
BOJIBI M CIIOCOOBI €€ yCTpaHEeHHUS.

AmomMuHuN: nosioxkeHue B [lepuoandeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE atoma, HaxXOXAeHWE B mpupoae. Dusnmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIAa U THAPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuognuecko cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MengeneeBa, CTpOEHHE aToOMa, HAaxXOXJeHUE B Tmpupoac. Pu3nmyeckue Hu
XUMHUYECKHE CBOMCTRA kene3a. OKCUIbI, TUIPOKCUIBI M con xkenesa (11) u xemnesa
(III), ux cocraB, CBOMCTBA U MMOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o00pa3llaMd METAJJIOB U CIUIABOB, WX (HU3UYECKUMU
CBOMCTBaMH, HW3y4Y€HHE  pE3yJbTATOB KOPPO3UM  METALIOB  (BO3MOXKHO
WCIIOJIB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHJA
KaJIbIIUSI W HATpus C BOJON (BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB XKECTKOM BOJIBI, MTPOLECCAa TOPEHUS KeEJe3a B KUCIOPOJE
(BO3BMOXKHO  KCMOJIb30BAHHE  BHJICOMATEPHUANIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIMI HAa MOHBI: MarHUs, KaJIbIMs, aJTFOMAHMS, [TUHKA, skene3a (II)
u xenesa (II), menu (II), HabGmromeHNE W omHMcaHUE IPOIECCOB OKpaIMBAHUS
MJJaMEHH WOHAMU HaTpusi, KaJlus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), CClieJ0BaHuE aM(OTEPHBIX CBOMCTB TUAPOKCHUIA ATTFOMUHUS U
TUJIPOKCHJIA [IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7ay no TeMe «Baxnenmme
METAaJlJIbl U UX COCIMHCHUS.

XuMHS M OKPYXKAKOLIAS cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW JXKU3HM YeloBeKa. besomacHoe
WCIIOJIb30BaHME BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpY’Karomied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIEHTpalus BemiecTB, nainee — [1/1K). Ponb xumMuu B penieHun dK0JIOrHYECKUX
npooiem.

Xumuyeckuu IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJIO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mesricnpeomemmnunle céasu

Peanuzanus MeXNpeaIMETHBIX CBA3€d MpPU M3YYEHHM XUMHUM B 9 Kiacce
OCYIIECTBJISIETCS 4Yepe3 MCIIONh30BAHUE KaK OOIMHUX €CTECTBEHHO-HAYYHBIX
MOHATUHN, TAK U MOHATHM, SBJISIIOIIMXCSA CUCTEMHBIMU JIJI1 OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OOmme ecTeCTBEHHO-HAYYHBIC MOHATHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJIENb, SBICHHUE, ITaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duszrka: Matepus, aToM, JJIEKTPOH, POTOH, HEUTPOH, HOH, HYKJIU/I, U30TOIIbI,
pPaliOaKTUBHOCTb, MOJIEKYa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJyIPOBOJHUKY, AUDICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHO€ COCTOSTHUE BEILIECTBA, ra3, pacTBOP, PaCTBOPUMOCTb, KpUCTAJUITMUECKast
peméTKa, CruiaBbl, (PU3MUYECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHS, KOCMHUYECKOE
MPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, nbIxaHue, OMocdepa, IKOCUCTEMA, MHUHEPAIBHBIE
yI0OpeHusi, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTRA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIbl, TOPHBIE MIOPO/IbI, OJIE3HbIE
HCKOIIaeMbI€, TOTJIMBO, BOJIHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULUOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, IPUHSTBIMU B
oOlIeCTBE TMpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOIMO3HaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI 00YUYaIOIIUXCS.

JIMYHOCTHBIE  pE3yJIbTaTbl  OTPAXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBATbCS CUCTEMOW IO3UTHBHBIX I[IEHHOCTHBIX OpHEHTALMU W
pacUIMpPEHHE OIBITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTPpHOTHYECKOr0 BOCTIMTAHMS:

LEHHOCTHOTO OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
U HAay4YHOMY HAacJIeUi0, MOHUMAHMS 3HAYEHUs XUMUYECKOHM HAyKH B JKU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIAJETh JOCTOBEPHON MH(poOpManuen o
NIEPENOBBIX JOCTH)KEHMSIX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rpaskIaHCKOr0 BOCIIMTAHMSA:

MPEACTABICHUS. O COLUMAIbHBIX HOpPMax W MpaBUJIaX MEKIMYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
N0JIE3HOMH, yd4eOHOMCCIIEJ0BATENBCKOM, TBOPUECKON U IPYTUX BUIAX AESITEIbHOCTH,
FOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JAESATEILHOCTH MPU BBIIOTHEHUU
y4eOHBIX, IMO3HABATENIbHBIX 334, BBINOJIHEHUU XHUMHYECKUX 3KCIEPUMEHTOB,
CO3/1aHUU Y4€OHBIX IPOEKTOB, CTPEMJICHHSI K B3aMMOIIOHUMAaHHIO U B3aUMOIIOMOIIH
B IIpoliecce 3TOM y4eOHOM AesITeNbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBE/ICHUE
U TIOCTYNKU CBOMX TOBApHILEH C MO3UIIMM HPABCTBEHHBIX M MPABOBBIX HOPM C
Y4ETOM OCO3HAHUSA MOCIEACTBUIN MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHUPOBO33PEHYECKNE MPEICTABICHUS O BEIIECTBE M XMMUYECKOM PpEaKIH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO pa3BUTUSI HAYKHM U COCTaBIIAIOIINE
OCHOBY 11 TIOHUMaHUsI CYIIHOCTH HAYYHOM KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIbI, B3aMMOCBSI3IX YEJIOBEKa C
MIPUPOJHOM CPEZIOW, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MIO3HABATEJIbHBIE MOTHUBBI, HAIIPABJIEHHBIE HA MOJIYYEHUE HOBBIX 3HAHWM IO
XUMHH, HEOOXOTUMBbIE Ui OOBACHEHHUS HAOII0JAaeMbIX MPOIECCOB U SBICHUM,
MO03HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATENbCKOM KyIbTYpPbhI, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM palboThl C y4eOHBIMU TEKCTaMH, CIPAaBOYHOMN



JUTEPATYPOH, MOCTYIMHBIMA TEXHUYECKHUMH CPEJCTBAaMU HH(DOPMAITMOHHBIX
TEXHOJIOTHH;

WHTEpEC K OOYyYCHHIO W TIO3HAHUWIO, JF0003HATEIHLHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
NeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBICHHOCTH M YPOBHS OOy4YeHUS B
JlaTbHEHIIIEM;

4) popmupoBaHus KyJbTyPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUN U
HEMPUSATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOMIOJICHUSI MpaBui O€30MaCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U PEaIbHOMN KU3HU;

S) TpyA0BOro BOCIIUTAHUS:

MHTEpEC K MPAKTHUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3aIuyHoro poja,
YBaKEHHE K TPYAY U pe3ysibTaTaM TPYJI0BOH JAESATEILHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHHUS  TPEAMETHBIX  3HAHMM MO  XMMHHM, OCO3HaHHBIA  BBIOOP
WHJMBUAYAJTbHOU TPACKTOPUHU MPOJOTKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcnenrHon npodeccnoHaabHOM IeITeIPHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B TPOPECCHOHATLHOM Cpejie;

6) ’K0JIOrHYeCcKOro BOCIIUTAHUA:

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOIICHHUE K TPUPOAE KaK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIIECTBOBAHMS, IMOHMMAaHUE LEHHOCTH 3JI0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GbU3NYECKOMY U TICHUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IEHHOCTU COOJIIOACHUS
npaBuUJI 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYaIUsIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, TOJIy9aeMble MPU M3YYCHUH XUMUU, IS
peleHus 3a1a4, CBSI3aHHBIX C OKPYKAIOWIEH TTPUPOIHON CPENOH, IS IMTOBBILICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJBTYphI, OCO3HAHHUS TJIOOAJTBLHOIO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed UX PEIICHHS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbHOM,
KOMMYHUKATUBHOM U COLMAJIbHOM IIPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MUPOBO33PEHUS OOIIIEHAYIHBIC TTOHITHS (3aKOH, TSOPHSl, TPUHITHTI,
runore3a, ¢akT, CHUCTEMa, TPOIECcC, OHKCICPUMEHT U JPYroe.), KOTOphIe
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYCOHBIX TMpPEIMETax W TO3BOJISIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEICTABICHUE O ILIEJIOCTHOU



Hay4YHOW KapTHUHE MHUpA, U YHUBEpCAIbHbIC YUeOHbIE NeUCTBUS (IT03HABATEIbHbIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPBhIE 0OECIeunBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEILHOMY IUIAHUPOBAHHUIO W OCYIIECTBICHUIO YYEOHOU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMN: PACKPBIBATh CMBICT XUMHUYECKUX MOHATHH (BBIACIATh WX XapaKTEPHBIC
MIPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHSIMH), HCIIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SBJICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUH ISl KJIAcCU(PUKAIIMU XUMHYECKUX BEIECTB U XUMUUYECKUX PEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HU3Y4YEHUS,
CTPOUTH JIOTUUECKHUE PaCCyXIAeHUS (MHAYKTHUBHBIC, JICTYKTUBHBIC, 10 aHAJIOTHN),
JienaTh BBIBOJIBI M 3aKIIOUCHUS

YyMEHHUE TMPUMEHATH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIE) MOJIEININ, UCTIOJIb3yEMbIE B XUMHUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HaK (CHMBOJ DJIEMEHTAa), XHMHYeckKas (opMylia W YpaBHCHHUE
XUMHUYECKON peaklMy — MPH PEIICHUHN yY4eOHO-ITO3HABATEIbHBIX 33J1a4, ¢ YIETOM
ATUX MOJIECTBHBIX MPEJCTABICHUN BBISABIATh U XapaKTEPU30BaATh CYIIECTBEHHbBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBISBIIATHL  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiegoBarTe/IbCKHe IeiiCTBUS:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI JIs1 (JOPMUPOBAHUS TUIIOTE3HI 11O TIPOBEPKE
MPABWJIBHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHWE HaOJJaTh 3a XOJO0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMmyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITh OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c nundopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPNPETHUPOBATH HH(OOPMAIIUIO
Pa3IMYHBIX BUJIOB M (POPM MPEACTABICHUS, MOTYyUYaeMyl0 U3 pa3HbIX UCTOYHHKOB
(Hay4HO-TIOMYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJEp>KaHus, CIPaBOYHBIE
nocoOus, pecypcel MHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3Iu4HbIe METOJAbl U 3aMpPOChl NMPU NOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIAMMBIX JJIsSi BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTi MCHOJB30BaHUS  HMHPOPMAILIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOT'O MCIIOJIb30BAHMSI PA3JINUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpAaTh ONTUMATIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUIIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JuarpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHME HCIIOJIb30BaTh M AaHAIM3UPOBATh B Ipolecce Yy4yeOHOH u
UCCIIEIOBATENbCKON NI€ATEIbHOCTH MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHMKATHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMSI 3a]1aBaTh BOIPOCHI (B XO€ Auasiora 1 (WIK) TUCKYCCUH) IO CYLIECTBY
oOcyxnaeMoil TeMmbl, (POPMyIUpPOBaTH CBOU TMPEIJOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MTPEAJIOKEHHOM 3a/1a4K;

YMEHUSl  NPEJCTaBIATh  IOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JeJaTh MPE3CHTALUIO
pe3yJIbTaTOB BBIMOJIHEHUS XHMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUsI Y4EeOHOro COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOH
IIO3HABATEJIbHOM M MCCIIEOBAaTEIbCKOM  JAEATEIBHOCTH IPU  PELICHHUH
BO3HUKAIOIIMX NPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHuss, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOH pabOTHI U ApyTue).

PerynsiTuBHbBIC YHHBeEpPCaJbHbIe y4eOHbIe NCHCTBHSA:

YMEHUE CAMOCTOSTENIbHO ONPENENATh LENH JEATEIbHOCTH, IUIAHUPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 3374, CaMOCTOSITEJIbHO COCTaBJSATh WM KOPPEKTHPOBATH
MPEJIOKEHHBIM  QITOPUTM JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C Yy4YETOM
MOJTy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIB30BAaTh ¥ aHAIIM3UPOBATh KOHTEKCTBI, IPEIAracMble€ B YCIOBUU 33JaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX peE3yabTAaTOB IO OCBOCHHUIO 0053aTE€IBHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MJaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIFOT: OCBOEHHBIE OOYYalOUIMMHCS HAay4HbIE 3HAHUS, YMEHHUS U CIIOCOOBI



JEUCTBUM, BHUAbl JEATEIBHOCTH IO TOJYYEHUIO HOBOTO 3HAHUA, €ro
WHTEPIPETALNH, TIPEOOPA30BAHUIO ¥ MPUMEHECHUIO B PA3TUIHBIX YICOHBIX U HOBBIX
CUTYyalHUsIX.

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

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCSI YMEHUIM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSITHI: aTOM, MOJIEKYJa,
XUMHUYECKUN DIIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(oHOpOAHAS ¥ HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAsE Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIeMEHTa B COCTMHEHUH, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTA4, OCHOBAHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEICHBb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUs, pPEaKUUU 3aMEUICHUs, pPEeaKuuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU 2h(EKT peakiumy,
AJIpO aToMa, JIEKTPOHHBIN CIIOM aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHASI KOBAJICHTHAs! CBSI3b, MOHHAs
CBSI3b, WOH, KAaTHOH, AaHWOH, pAacTBOpP, MaccoBasi JOJiA BeIleCTBa
(mporieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH 3TU TIOHSTUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHU;

e HCIOJIb30BaTh XUMHUYECKYH) CHUMBOJMKY IS COCTaBlieHHs (popmyn
BEIIECCTB U YPABHEHUN XMUMUYECKUX PEAKIIHM;

e ONpPENENsATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACcCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJ€eHTHAasT M WOHHAas) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpeiBaThb cMbIci [lepuonnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuomuueckoil cucreme,
3aKOHOB COXPAHEHMS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyto Qopmy Ileprogudeckoit
CUCTEMbl XHMHMUYECKHUX JJIEMEHTOB: pa3juyaTh IMOHATHUS «TJaBHAs
noarpynna (A-rpynmna)» u «mnobdouHas noarpymnna (b-rpynmna)», mManesie u
OOJNbIIME TIEPHOJBI, COOTHOCHTH OOO3HAYEHUs, KOTOPHhIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumuyeckmx osaementoB . .
MeHnieneeBay ¢ YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij siApa, 0011ee YMCII0 SJIEKTPOHOB U
pacnpeziesieHue UX MO0 AMEKTPOHHBIM CIO0SM);

KJIACCU(PUIIMPOBATh XUMHUUYECKUE SJIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKHE pPeakiuu (M0 YUCIY M COCTaBy YYACTBYIOIIMX B PEAKIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPXkKAAs OMMCAHUE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

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

BBIUUCIISITH OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XHMHUYECKOrOo »3JeMEeHTa Mo (opMmyse COeAUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, TPOBOIUTH PACUETHI IO YPAaBHEHUIO
XAMHUYECKOMN PEaKIuy;

MIPUMEHSATH OCHOBHBIE OTIEPAIIN MBICIIUTECILHOMN NEATETLHOCTH — aHATIN3 U
CUHTE3, CpaBHEHHE, OOOOIIEHHE, CHUCTeMaTH3aluIo, KiIacCUu(UKaIHIO,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYECHHS] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMi, eCTECTBEHHO-HAYyYHBIE METOJIbI
NMO3HaHUs — HAOMIOJeHNE, M3MEpPEeHHe, MOJICIHMPOBAHUE, SKCIICPHUMEHT
(peanbHBIN U MBICICHHBIN);

CJIEIOBATH MPaBUJIaM MOJIb30BAHUS XUMHUECKOU MOCYA0U 1 JIa00paTOPHBIM
o0opyZ0oBaHUEM, a TaKXe TmpaBuiIaM OOpalleHHs C BeIIeCTBAaMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO JaOOpaTOPHBIX
XUMHYECKHUX OTIBITOB IO MOTyYEHHUIO M COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(Bomopoa M KHCIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpeAeIEHHON
MacCOBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOAUTH
XUMUYECKHE DKCMEPUMEHTHI IO PACTO3HABAHUIO PACTBOPOB INENOYCH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JAKMYC, (eHON(PTAICHH, METUIOPAHK

U pyTHe).

K xoHiy 00yueHus B 9 kJjiacce npeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITNXCS YMEHU:

pPacCKpbIBaThb CMBICI OCHOBHBIX XUMHYECKUX IOHSATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJA, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BEIIECTBO, BAJECHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEICHb
OKHCIICHUS, XUMHUECKas PeaKiisi, XUMUYeCKasi CBSI3b, TEIIOBOU 3PdeKT
peakiuu, MOJb, MOJSIpHBIM  00BEM,  PAcTBOp,  BJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTauu3aTop, XHMHUYECKOe paBHOBecHe, OOpaTUMble W



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHE, aJUIOTPOIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHaH, MOHHAs,
MeTaJlTn4YecKas ), KpucTaindeckas peneéTka, Koppo3usi METalIoB, CIUIaBbI,
CKOPOCTh XMMHUYECKON PEAKIHNH, MPEACIbHO JIOMYCTUMas KOHIICHTpaIHs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHATH T MOHSITHUSA MPU OMTMCAHUU BEIIECTB U UX MPEBPAILICHUN;
HCIIOJIB30BaTh XHUMHYECKYIO CHMBOJIUKY JUISI COCTaBJICHUSA (OpMYyIl
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIHIA;

OMPENIENATh BAJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PA3IUYHOTO COCTaBa, IPUHAJICKHOCTh BEIIECTB K
OTIpEeNICIEHHOMY KJIACCY COEIUWHEHUU 1o ¢opmyrnam, BHUJI XUMHUYECKOU
CBs3M (KOBAJCHTHAs, WMOHHAs, METAJUIMYECKasi)) B HEOPTraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOIO BELIECTBA;

packpbiBath cMbIci Ilepuomndeckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIKCHIBATh W XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdyeckoi CUCTEMBbI XUMHUYECKUX AJIEMEHTOB:
pasnuyaTh MOHATUA «rjaBHasg noarpynmna (A-rpynma)y U «modooyHas
noarpynmna (b-rpynma)», manbie u  OONbIIME MEPUOABI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCS B IEPUOINUECKOM TaOIHUIIE, C YNCITOBBIMH
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XUMHUYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  snpa, oOllee YUCIO DJJISKTPOHOB U pacHpeiesieHue HX 0
AIIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIME 3aKOHOMEPHOCTU B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M HUX COCIMHEHUN B Mpeaenax MallbIX MEpPUOJO0B U
TJIABHBIX TOJATPYMH C YYETOM CTPOCHUS UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIIECTB, MO TEIJIOBOMY 3P (DEKTy, MO0 M3MEHEHHUIO CTEICHEH OKHUCIICHUS
XHMHUYECKUX DJIEMECHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHEIUPUISCKUE XHUMHYECCKUE
CBOMCTBAa TIPOCTBIX M CJOXKHBIX BEIIECTB, MOJITBEPXKIAs OIMNUCAHUE
MpUMEPaAaMU MOJIEKYJISIPHBIX Y HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTaBIISAITh YPABHEHUS BJEKTPOJUTUYECKOM JHUCCOLMAIMU  KHUCIOT,
1IeJI04Yeh U COJICH, TOJIHBIE U COKPAILIEHHbIC YPABHEHUS PEAKIIUM NOHHOTO



oOMeHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pPacKphIBaTh CYITHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX —PEAKITUH
MOCPEJICTBOM COCTABJICHUSI DJIEKTPOHHOTO OajaHCca 3THX pPeaKiuid;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTCKaHUS XWMHUYECKHX TMPEBPANICHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAcChl BEIIECTB,
MacCOBYIO JIOJII0 XHUMHYECKOTO JjeMeHTa 1o ¢GopMmyse COeIUHEHHS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPAaBHEHUIO
XAMHUYECKOMN pEaKIuu;

COOJTI0IaTh TIPABHUIIA MTOJIH30BAHUS XUMUYECKOHN TIOCYA0H 1 Ta00paTOPHBIM
o0opyJoBaHUEM, a TakXKe IpaBuia oOOpalleHusi C BEIECTBAMHU B
COOTBETCTBHUM C HMHCTPYKIMSIMH TIO BBIOJTHEHUIO J1aOOpaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO Ta3000pa3HbIX BEIIECCTB
(aMMmaka M yriaeKkHucIiioro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BEII[ECTB: PACMO3HABATH OMBITHBIM IMYyTEM XJIOPHUI-, OpOMUI-, HUOAMI-,
kapbonat-, (ocdar-, cunukar-, cynbdar-, TUAPOKCHA-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUYECCKUX BEIICCTB;

MPUMEHSTH OCHOBHBIE OTIEPAIIU MBICIIUTEIBLHOM IEATeTbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHUE, 0000IICHNE, CHCTEMAaTH3aIINIO, BBISIBIICHHE TPUYNHHO-
CJICICTBEHHBIX CBSI3€H — JIJI1 U3YyUYEHHs] CBOMCTB BEIIECTB U XMMHUYECKUX
peakimii, E€CTECTBEHHO-HAYYHbIC METOABl IO3HAHUS — HaOII0ICHHE,
U3MEpEeHUe, MOICIIMPOBAHUE, SKCIIEPUMEHT (peaibHbI U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC
KoanuyecTBO YacoB
Ne HanmenoBanmue pa3jiesioB u JyekTpoHHbIE (IU(PPOBBIE)
KonTposabHbie IpakTnyeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypchl
padoThI padoThI
Paznea 1. [lepBoHayaibHble XUMHYECKHE MIOHSATHS
XuMusg — BakHas 00/1aCcTh
€CTECTBO3HAHUS U
1.1 . 5 2 https://m.edsoo.ru/YNVIX660G
MPaKTUYECKON JIeATEIbHOCTH
JeoBeKa
BemecTBa 1 xuMudeckue
1.2 B 15 1 https://m.edsoo.ru/ONNXR1VF0
peakiuu
Hroro no paszneny 20
Pa3nea 2. BaxkHelilmme npeacTaBuTe/ I HEOPraHUYeCKUX BellleCTB
Bosayx. Kucnopon. ITonsarue
2.1 X pos 6 https://m.edsoo.ru/D5BORTY30
00 okcuaax
Bonopoa. Ionstue o
2.2 8 1 https://m.edsoo.ru/SD61JZ6PS
KHCJIOTaX M COMIAX
Bona. PactBoprl. Iloasgrne
2.3 a p 5 1 1 https://m.edsoo.ru/M13I15KJBM
00 OCHOBaHMAX
OCHOBHBIE KJIaCChI
2.4 HEOPraHUYECKUX 11 1 1 https://m.edsoo.ru/0TSASMOWT
COCIMHEHU I
Hroro no pazneny 30




Pa3znea 3. [lepuoguueckuii 3axon u [lepuoauyeckas cucrema xumuueckux jeMenToB /. U. MenpgesieeBa. CTpoeHue aToMoB.
Xumuueckas cBsizb. OKNCJINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIUU
[lepuoauueckuii 3aKOH U

[Tepuonnueckas cucrema
3.1 XUMHYECKUX 3JIEMEHTOB /. 7 https://m.edsoo.ru/TCBJBVWEFZ

N. MenneneeBa. Ctpoenue
aroma

XumMmuyeckas CBA3b.
OKHUCIMTEIIBHO-

3.2 8 2 https://m.edsoo.ru/F6AOASDPF
BOCCTaHOBUTEIIbHBIE
peaxkuuu
Hroro o pazneny 15 https://m.edsoo.ru/LRYWBJPES
PesepBHOE Bpems 3 https://m.edsoo.ru/KQBD02J69

OBIIEE KOJIMYECTBO YACOB

I10 ITPOIT'PAMME 08 > >




9 KJIACC

KoauuecTBO 4acoB

Ne HaumeHoBaHue pa3ieioB U TeM DJieKTpoHHbIE (U (PPOBBIE)
Kontpoabubie IIpakTuueckue
n/n NMPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI
Pa3znes 1. BemecTBo 1 XUMHYeCKHEe peaKkuu
[ToBTOpEeHUE U yriryOieHne 3HaHuM
1.1 P yry 5 1 https://m.edsoo.rut/EQETUT35Z
OCHOBHBIX pa3/esioB Kypca 8 kjiacca
OcHoBHBIE 32aKOHOMEPHOCTHU
1.2 . 4 https://m.edsoo.ru/AFN4LWG7U
XUMHUYECKHUX PEeaKIIHii
DIIEKTPOTUTHIECKAS JUCCOIHAITHSI.
1.3 P A HHat 8 1 1 https://m.edsoo.rt/KODURSOVV
XVMHYECKUE peakllii B pacTBOpax
Hroro no pazneny 17
Pasznea 2. Hemerananl 1 HX coeINHEHUS
OO0mas XxapakTepuCcTUKa XUMHUUECKUX
2.1 t P P 4 1 https://m.edsoo.ru/ZTN1F7001
aneMmeHToB VIIA-rpymnmsl. ["anorenst
OO01mas xapakTepuCTHKa XUMUYECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 https://m.edsoo.ru/P3DHMFB09
COETMHEHUS
OO01mast XapaKTepUCTHKA XUMUISCKUX
2.3 aneMeHToB VA-rpymisl. A30t, pochop u 7 1 https://m.edsoo.ru/VOXDOUX2S
WX COeTMHEHUS
OO01mast XapaKTepUCTHKA XUMUISCKUX
24 aneMeHToB [VA-rpynmsl. Yriaepoa u 8 1 2 https://m.edsoo.ru/JPJ200VIX
KPEMHUU U UX COCIUHECHUS
Hroro no paszneny 25




Paznen 3. MeTaJJIbI M UX COeAUHEHUS

3.1 ‘ OO0uIre cBOiicTBa METAJIIIOB 4 ‘ ‘ https://m.edsoo.ru/GHV2L6NJ8
3.2 ‘ Baxxueiimue MeTamibl 1 UX COSTUHEHUSI 16 ‘ ‘ https://m.edsoo.ru/EFKQW9HZI
Uroro no pazaeny 20
Pasznen 4. Xumus U OKpysKamomas cpeia
BemectBa 1 matepuaisl B )KU3HU
4.1 3 https://m.edsoo.ru/TENBWEF7Y
JeoBeKa
Hroro no pazneny 3
PesepBHOE Bpems 3 https://m.edsoo.ru/FYSRY75R9
OBHIEE KOJIMYECTBO YACOB I10 63

I[TPOT'PAMME







HOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
KosuyecTBO 4acoB
Ne Hara DJIeKTpOoHHbIe HU(pPOBbIE
Tema ypoka KonrTpoabubie IIpakTuuyeckue
n/n Bcero H3ydyeHusi oOpa3oBaTesibHbIE Pecypchbl
padoThI padoThI
[Ipeamer xumun. Pons xumuu B
1 JKM3HHU 4eIoBeKa. Tena u 1 https://m.edsoo.ru/L62DS2CZR
BEIIIECTBA
[TonsiTue 0 MeToaX MO3HAHUS B
2 1 https://m.edsoo.ru/9ZJAEW050
XUMHUHU
[IpakTrueckas padora Ne 1
«IIpaBuna paboThI B
3 1abopaTOpUM U MPUEMBI 1 https://m.edsoo.ru/LSEW4353D
oOpaitieHus ¢ 1abopaTOpHBIM
000py/I0BaHUEMY
YucTele BenecTBa 1 CMECH.
4 . 1 https://m.edsoo.ru/6TME21FW§
Crnioco0nI paznieneHus cMecen
[IpakTuyeckas padora Ne 2
«Paznenenue cmecelt (Ha
5 . 1 https://m.edsoo.ru/K3LS5MCRY
pUMeEpe OYUCTKH MOBAPEHHOM
COJIN)»
6 ATOMBI U MOJIEKYJIBI 1 https://m.edsoo.ru/BLS04WTBS
XuMHU4YecKue 3JI€MEHTHI. 3HaK!
7 (CMBOJIBI) XUMHUYECKUX 1 https://m.edsoo.ru/AH3D4DNAX
AJIEMEHTOB
[IpocThie U CIOXKHBIE BENIECTBA 1 https://m.edsoo.ru/DXJBSTJ95
ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 https://m.edsoo.ru/IMOBJ3QZ5




10

11

12

3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB. XUMHUYECKAS
dopmyna. BaneHTHOCTh aTOMOB
XUMHUYECKHX IJIEMEHTOB

OTHoOcHUTENbHAsA aTOMHAs Macca.

OTHOCHUTENLHAA MOJICKYJIsIpHasd
macca

MaccoBas 101 XUMHYECKOTO
JJICMCHTA B COCANHCHHNHA

https://m.edsoo.ru/IMC496F X6

https://m.edsoo.ru/PIZPCIMDX

https://m.edsoo.ru/GHV580OMVE

13

14

15

KomnuectBo BemecTtsa. Moib.
MougnspHas macca

dusnueckue U XMMUYECKHe
ABJIeHUS. XUMHUECKas peaKus
[Tpu3Haku u ycioBus

MPOTEKAHUS XUMUYECKHUX
peakuun

https://m.edsoo.ru/368UNL5Y?2

https://m.edsoo.ru/YZM8S6ATH

https://m.edsoo.ru/N6DVNJKQOQ5

16

3aK0oH COXpaHEHUsI MaCChl
BellecTB. XUMHUUECKUE
YpaBHEHUS

https://m.edsoo.ru/M8DS4IHVM

17

Brranciaenus konmyuecTsa,
MacCHhl BEIECTBA I10
YpaBHEHUSM XUMUYECKUX
peaxkuuit

https://m.edsoo.ru/LUY9U3EQE

18

Knaccudukanmst xumMmuaeckux
peakiuit (CoeTnHeHNs,
pa3oKeHus, 3aMeIICHHUS,
obmMmeHa)

https://m.edsoo.ru/L480O7LAGB




19

20

21

M. B. JIoMOHOCOB — y4€HBIi-
sHIKIoneaucT. O000IIeHe U
crucTemMaTu3auurs 3HaHUI
Kontponbnas pabora Nel mo
TeMe «BeliecTBa 1 XUMHUYECKUE
peaKIum

Bo3ayx — cmech razos. Cocras
Bo3ayxa. Kucnopox — snement
u npocToe BemiecTBo. O30H

https://m.edsoo.ru/PIWARH3AB

https://m.edsoo.ru/ON62SNERU

https://m.eds0o0.ru/XONONRN 1P

22

Ou3nuecKrue 1 XUMUYECKHE
CBOICTBa KHCIIOpO/a (peaKUU
OKucIeHus, ropeaune). [lonstue
00 okcugax

https://m.edsoo.ru/FBS1JRKMB

23

CrniocoOsl nosnydeHus
KHCIIOpO/ia B 1abopaTopuu u
MPOMBIIIJICHHOCTH.
IIpumenenne kuciopoaa

https://m.edsoo.ru/VJWB6A2RD

24

TemoBoit 3 pexT xumuueckon
peakuuu, MoHsATUE O
TEPMOXMMHYECKOM ypaBHEHUH,
9K30- U SHJOTEPMHUYECKHUX
peaxknusax

https://m.edsoo.ru/PNMKIJZHKX

25

26

Tonnuso (HedTh, yroiab U
MeTaH). 3arpsi3HeHHE BO3/1yXa,
CIOCOOBI €ro MpeAoTBpaIleHUs

[IpaxTuueckas padora Ne 3 o
teme «llomydenue u cobupanue
KHCIIOPOJIa, M3y4YEHHE €TO0
CBOMCTB»

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

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




27

28

29

Bonopoa — aneMeHT u npoctoe
BemecTBo. Haxoxxaenne B
pupojie

dusnyeckrue U XUMUYECKHE
CBOMCTBA BOJIOpO/IA.
[Ipumenenue Bogopoaa

TloHaTHE O KUCIIOTAaX U COIIX

https://m.edsoo.ru/WD392ACWB

https://m.edsoo.ru/0SZ28459R

https://m.edsoo.ru/TMWNIVC43

30

31

32

Crioco0bI mosrydeHust BOAOPOIa
B JabopaTopuu

[TpakTiueckast pabota Ne 4 o
teme «llonydyenue u cobupanue
BOJIOPO/1a, U3yUYEHUE €TI0
CBOMCTB»

MonsipHblii 00BEM ra30B. 3aKOH
ABoraapo

https://m.edsoo.ru/C9TO9UCIP

https://m.edsoo.ru/SS3WAX33K

https://m.eds0o0.ru/M3KSO10QDQ

33

Brruncaenus o0néma,
KOJINUECTBA BEIECTBA T'a3a 1o
€r0 U3BECTHOMY KOJIMYECTBY
BEIECTBA UITH 00BbEMY

https://m.eds00.ru/MXGOY304M

34

Brrancaenust 00,6MOB ra30B MO
YPaBHEHHIO pEaKIlMi Ha OCHOBE
3aKOHAa 00BEMHBIX OTHOILIEHHI
ra3oB

https://m.edsoo0.ru/9TQ8AXABY

35

36

dusznueckre U XUMHUUECKHE
CBOMCTBA BOJBI

Cocras ocHoBauuii. [Toustue 00
AHIUKATOpax

https://m.edsoo.ru/7JAOGFZK4R

https://m.edsoo.ru/IXB2W6IVL




37

38

39

40

Bopa kak pactBopuTenb.
HaCBIH_[eHHBIG 1 HCHACBIIIICHHBIC
pactBopbl. MaccoBas 10Jist
BELIECTBA B paCTBOPE

[TpakTtrueckas padora Ne 5 mo
teme «lIpurorosnenue
pacTBOPOB C ONPEIEIIEHHOMN
MacCOBOM J0JIel paCTBOPEHHOTO
BEII[ECTBAY

KoHnTtponbhas padora Ne2 mo
teme «Kucnopon. Bogopos.
Boma»

OKcuasl: COCTaB,
KIaccu(uKalys, HOMEHKIaTypa

https://m.edsoo.ru/MKHXPOFH4

https://m.edsoo.ru/WXUKPAUOA

https://m.edsoo.ru/JM7935DRY

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

41

[Tonydyenue n XxuMHIeCKHE
CBOMCTBA KHUCJIOTHBIX,
OCHOBHBIX U aM()OTEPHBIX
OKCHUJOB

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

42

43

44

OcHOBaHUS: COCTaB,
KJaccuukanmsi, HOMEHKJIaTypa

[Tonyuenue u xummuueckue
CBOMCTBAa OCHOBaHUM

KucnoTsl: cocras,
KIlaccu(uKaIys, HOMEHKIaTypa

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

https://m.edsoo.ru/GD9A28ROE

https://m.edsoo.ru/Q6U4WEBK7

45

HonyquHe U XUMHNYECCKUC
CBOMCTBA KHUCJIOT

https://m.edsoo.ru/Z2GCRN45W

46

Conu (cpenuue):
HOMEHKJIATypa, CIIOCOObI

https://m.edsoo.ru/JISNUIM9T]J




47

48

MOJTYYCHUS, XUMHUYECKUE
CBOMCTBA

ITpakTrueckas padota Ne 6.
Pemenue sxcriepuMeHTaIbHBIX
3ajgau 1o reMe «OCHOBHBIE
KJIACChl HEOPTaHUYECKUX
COCIMHEHUIN»

I'eneTnyeckas cBs3b MCKOAY

KJIaCCaMHU HEOPTaHUYECKUX
COCIUHEHUN

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

https://m.edsoo.ru/YDS6ZRE31

49

O00011eHUE U CUCTEMATU3 AL
3HAHUM

https://m.edsoo.ru/STBUOEEYN

50

51

52

53

KonTtponbHnas padora Ne3 o
TeMe "OCHOBHBIE KJIaCChI
HEOPTraHUYECKUX COCAUHEHUI"

[lepBbie MONMBITKH
KJIaCCU(PUKAIIUU XUMUYECKUX
anemeHTOB. [IoHATHE O rpynmax
CXOJHBIX PJIEMEHTOB
Ilepronnueckuii 3aKOH U
Ilepuonnueckas cucrema
XUMHYECKHX 31eMeHToB /1. H.
Menpeneena

[lepuonpl, rpymmel, HOATPYIIIBI

https://m.edsoo.ru/AFA7IDULD

https://m.edsoo.ru/COV3CC214

https://m.edsoo.ru/X9F1NR3U8

https://m.edsoo.ru/NOMWWIRXN

54

Crtpoenue atomoB. CoctaB
aTOMHBIX sifiep. M30Tormbl

https://m.edsoo.ru/IMUDOMRSH

55

CtpoeHue IEKTPOHHBIX
000JI0YEK aTOMOB AJIEMEHTOB

https://m.edsoo.ru/T9SYNVE8B2




56

57

[Tepuoanueckoii cucremsi /. U.
Menneneena

XapakTepucTUKa XUMHIECKOTO
3JIEMEHTA 110 €ro MOJ0KEHHIO B
ITepuoanueckoii cucreme /1. U.
Meupeneena

3unauenue [lepuonuyeckoro
3aKOHAa JJI pa3BUTHUS HAYKU U
npaktuku. JI. I. MenaeneeB —
YU€HBII, IEAAror U rpakJlaHuH

https://m.edsoo.ru/YIPO4OMDX

https://m.edsoo.ru/SZD8XEQOP

58

PesepBHeIit ypok. O600IICHHE 1
CUCTEMAaTH3AIHsI 3HAHWH /
Bcepoccuiickas npoBepoyHas
pabota

https://m.edsoo.ru/ZCQTRPOSY

59

KonTtponbHnas pabora Ne4 o
teme «CTpoeHue aToma.
XuMuyeckas cBsizb /
Bcepoccuiickas npoBepoyHas
pabota

https://m.edsoo.ru/FTIZF99WF

60

DIIEeKTPOOTPUIIATEITLHOCTh
ATOMOB XUMHUYCCKHUX DJICMCHTOB

https://m.edsoo.ru/HZA110EDS

61

62

HMonnas xumuueckas CBSI3b

KoBasieHTHas nonsipHas
XUMUYECKas CBS3b

https://m.edsoo.ru/3SY1RJKVI

https://m.edsoo.ru/EOL3MT2AE

63

KoBasieHTHas HenonspHas
XUMHUYECKAsI CBS3b

https://m.edsoo.ru/9Y VR3FUXI

64

CrerneHp OKHUCICHUSI

https://m.edsoo.ru/RA6CVXM66




OKHUCIIUTENBHO-

65 1 https://m.edsoo.ru/ZXNCA7DOZ
BOCCTaHOBUTEIIbHBIE PEAKIIUU

66 OKUCIATEIN U BOCCTAHOBUTEIN 1 https://m.edsoo.ru/QPS46Z5PU
PesepBHsiit ypok. O600IICHHE U
cUCTeMaTU3alus 3HaHUI 110

67 H 1 https://m.edsoo.ru/ARH7M35NF
TeMe «CTpoeHue aToma.
XuUMHYECKAs CBA3LY
PesepBHrlil ypok. O0001IEHIE U

68 p P iH 1 https://m.edsoo.ru/7DNRBZ948
CUCTEMATH3AaLMs 3HAHUN
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9 KJIACC

Ne
n/n

Tema ypoka

[Tepuonuueckuii 3aK0OH.
[Tepuonuueckas cuctema
XUMHYECKHUX 31eMeHTOB /JI. H.
Menneneesa

3aKOHOMEPHOCTH B U3MEHEHUH
CBOWCTB XUMHYECKUX
AJIEMEHTOB TIEPBBIX TPEX
MEPHOJIOB

KoauuecTBO 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYEeHUS

DJIeKTpOoHHbIe HU(pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

https://m.edsoo.ru/ECRKA90AY

https://m.edsoo.ru/GNJPEROFB

Knaccudukanus u
HOMEHKJIaTypa
HEOPraHUYECKHX BEILECTB

https://m.edsoo.ru/WTOIWRA20

Bunn XuMH4eCcKOU CBSI3H U
THUIBI KPUCTATUTUYECKHUX
peLETOK

https://m.edsoo.ru/UI4YSCFRV

KonrtponsHas padora Nel no
teme «lloBTOpeHue n
yriIyOJieHre 3HAaHUH OCHOBHBIX
pa3aenoB Kypca 8 Kiacca
Knaccugukanus XuMuaeckux
peaKIuii o pa3IuYHbIM
IIpU3HAKAM

https://m.edsoo.ru/J4X87ZN212

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

[TonsiTue o ckopocTu
XMMHYECKON PEAKIIUU.

https://m.edsoo0.ru/6VLXCYY7N




IloHsiTHE O TOMOT€HHBIX U
IreTCPOTrCHHBIX PCAKIUAX

[TonsiTHE 0 XUMUYECKOM
paBHOBecHH. DaKTOPHI,
BIIUSIIOLIUE HA CKOPOCTh
XUMHYECKON peakiny U
MOJIOKEHNE XUMUYECKOTO
paBHOBECHs

OKHUCIIUTEILHO-
BOCCTAHOBUTEJIBLHBIE PEAKITUU

https://m.edsoo.ru/H4FH7NZNM

https://m.edsoo.ru/648V 11026

10

Teopus 21EKTPOIIUTUYECKON
nucconuanyu. CHIbHEIC U
ci1a0ble AIIEKTPOIUTHI

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

11

12

13

14

HonHbIe ypaBHEHHUSI peakui

XHUMHUECKHE CBOMCTBA KUCJIOT
1 OCHOBAHUM B CBETE
MIpe/ICTaBICHHI 00
BJIEKTPOTUTUYECKON
JIHCCOIAITAN

XHUMHUYECKHE CBOMCTBA COJICH B
CBETe MpecTaBIeHU 00
AJIEKTPOIUTUYECKON
JIFICCOIHAITAN

[TonsTue o ruaponuse conen

https://m.edsoo.ru/VN2SBIN1R

https://m.edsoo.ru/SHH81YVXI

https://m.edsoo.ru/ETD5QTS4G

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

15

OO000IIIEHNE U CUCTEMATHU3AIINS
3HaHUU

https://m.edsoo.ru/FEEIZRMBG




16

17

18

[TpakTrueckas padora Ne 1.
«Pemenne
AKCIEPUMEHTAIIbHBIX 33724

Kontposnbnas padota Ne2 1o
TeMe «DIIEKTPOIUTHIECKAast
aucconuanus. XUMHYECKre
peaKkIu B paCTBOPax»
OO01mas xapakTepucTHKa
rajoreHoB. XUMHUYECKUe
CBOICTBA Ha IpUMeEpE XJI0pa

https://m.edsoo.ru/7VXTFHIJT4

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

https://m.edsoo.ru/NNYKYZF12

19

XnopoBogopon. ConsHast
KHCJIOTAa, XUMHWYCCKUEC
CBOICTBa, MOyUEHUE,
MIPUMEHEHNE

https://m.edsoo0.ru/CWVSHCD2M

20

[IpakTnueckas padora Ne 2 o
teme «lloyuenue consHOM
KHUCJIOTBI, U3y4YEHUE €€
CBOMCTB»

https://m.edsoo.ru/PVEXIYWEG

21

Brrauciienus mo ypaBHEHUSIM
XUMHUYECKUX PEAKIUH, €CIIH
OJIMH U3 PEareHTOB JaH B
n30BITKE

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

22

23

OO6mrast XxapakTeprucTruKa
aneMeHToB VIA-rpynmsl

AnnotponHbie MoAUpUKAIIH
cepnl. Haxoxienue cepsl 1 €€
COEAMHEHHH B IIPUPOJE.
XHUMHUYECKUE CBOWMCTBA CEPBI

https://m.edsoo.ru/VMWKERSEP

https://m.edsoo.ru/CX10EU8PO




24

25

26

27

28

29

CepoBopopon, cTpoeHue,
¢busnvecKue 1 XUMHUECKUE
CBOMCTBA

Oxcuppl cepol. CepHas
KHCIOTa, (U3NYECKUe U
XUMHYECKHE CBOICTBA,
MIPUMEHEHHE

XUMHYECKHUE PEAKIUH,
JIeXkaIe B OCHOBE
MIPOMBIIIIJIEHHOTO CrIoco0a
MOJIyYEHUSI CEPHOU KUCIOTHI.
XHUMUYECKOE 3arpsi3HEHUE
OKpY>KaroIlen Cpeibl
COCIMHEHUSIMU CEPBI
Brrunciienue maccoBoi 1011
BBIX0/1a TPOJIYKTA PEaKLIUH
OO6m1ast XxapakTepucTruKa
271eMeHTOB VA-rpynnsl. A30T,
pacnpocTpaHeHue B IPUPO/IE,
(bu3nUecKre U XUMUYECKHE
CBONCTBA

AMMHUaK, ero pu3nvecKue u
XUMHYECKHE CBOICTBA,
MIOJIy4YE€HUE U IPUMEHEHHE

https://m.edsoo.ru/ECGX2B40W

https://m.edsoo.ru/ULRFLCHH1

https://m.edsoo.ru/H7FT3NON4

https://m.edsoo.ru/HSJE186WN

https://m.edsoo.ru/WAHRMB976

https://m.edsoo.ru/HZAYESF13

30

[IpaxTuueckas padora Ne 3 o
teme «Ilomyuenne ammunaka,
W3YyYEHHUE ETO CBOMCTB)»

https://m.edsoo.ru/JORP64IF]




31

32

33

34

35

A3o0THas kucnora, eé
¢busnvecKue 1 XUMHUECKUE
CBOMCTBA

Vcnonp30BaHue HUTPATOB U
COJICii aMMOHUS B KQUECTBE
MUHEPAIBHBIX YI0OpEHHIA.
XUMHUYECKOE 3arpsi3HEHUE
OKpY>Karollen cpeibl
COCAMHEHUSIMH a30Ta
®ocdop. Oxeun pochopa (V)
u hochopHas KUCIIOTa,
(bu3nYeCcCKre U XUMUICCKHE
CBOMCTBA, IOJIy4CHHUE

Hcnonb3oBanue GocaToB B
KayecTBE MUHEPaIbHBIX
ynobpenuii. 3arps3HeHue
MIPUPOJIHOM cpenbl hocdaTamu
VYraepon, pacipocTpaHEeHHE B
npupoje, puzndeckue u
XUMUYECKHE CBOWCTBA

https://m.edsoo.ru/U2DYEDMYE

https://m.edsoo.ru/SHBKCIQCB

https://m.edso0o0.ru/GDQJSO3WP

https://m.edsoo.ru/UAZ3HU65V

https://m.edsoo.ru/DWOM6SUUL

36

Oxcunsl yriaepona, ux
¢busnyeckue 1 XUMHUECKUE
CBOHCTBA. DKOJIOTUYECKHE
poOIEMBl, CBSI3aHHBIE C
okcuoM yriepona (IV)

https://m.eds0o0.ru/OXQAPGNCF

37

VYrospHasa KACIOTa U €€ COJIU

https://m.edsoo.ru/OHQHDG6IPA

38

[TpakTuyeckas padora Ne 4 o
teme "[loyyenue yriekucioro

https://m.edsoo.ru/G2HZXQGCS8




39

raza. KauectBeHHas peakius
Ha KapOoHaT-HOH"
[TepBoHavanpHbIC TOHITUS 00

OpPraHN4Y€CKUX BEIIECCTBaX KakK
0 COCAUMHCHUAX YIIEpoaa

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

40

41

42

43

44

45

Kpemuuii u ero coeguHeHus

[IpakTuueckas padbora Ne 5.
Pemenue skcnepuMeHTaIbHBIX
3a7a4 no treme «BaxHeimue
HEMETAJIbl U UX COCUHECHUS»

KonTponbnas padora Ne3 mo
TeMe «BakHelrie HeMeTauIbl
Y UX COCTMHEHUS

OO1m1ast XxapakTepUCTHKA
XUMUYECKUX JJIEMEHTOB —
MeTauloB. Meraindeckas
CBA3b U METa/UIMYeCcKast
KPUCTAJUINYECKast PELIETKA.
PusnyecKue CBOMCTBA
METaJIOB

XUMHYECKHE CBOMCTBA
METaJUIOB.
DIEeKTPOXUMUYECKUN P
HaIpsHKEHUH METaJUIOB

O01u11e crnocoObl MOTyYeHHS
MeTaioB. CriaBbl.
Bbruuciienus no ypaBHEHUSIM
XMMHYECKUX PEaKIni, eciiu

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

https://m.edsoo.ru/O7ES8DOD7Z

https://m.edsoo.ru/S85J9UGH3

https://m.edsoo0.ru/XK1GYPCO1

https://m.edsoo.ru/Z7YRNPAEW

https://m.eds00.ru/G54GDQI2D




OAVH U3 pCarcHTOB COACPKUT

IPUMECH

46 [TonsiTHE 0 KOPPO3UK METAILIIOB https://m.edsoo.ru/4AFIGDOWOW

47 II{enouHble METAIIITBI https://m.edsoo.ru/X1B4BPUW?2
OKCHIBI U THAPOKCHUALI HATPUS

48 g APOKCIILET Hatp hitps://m.eds00.r/Q4DX0G3U9
H Kaus
[IenouHo3eMeNIbHBIC METAIIIBI

49 . . https://m.edsoo.ru/REOCDYO0K6
— KUIBLUHA U Mardui
Baxueiiime coequHeHns

50 https://m.edsoo.ru/CJRO6CMZA
KaJIBIIHAS
O00011IeHIE U CUCTEMATU3AIUS

51 . https://m.eds00.ru/O5PXGG1BE
3HAHUI
JKécTKkoCTh BOMBI H CIOCOOEI €€

52 https://m.edsoo.rut/ WFMBFTTTP
YCTpaHECHHS
ITpakTuyeckas pabora Ne 6 o

53 TeMme "JKECTKOCTE BOIBI U https://m.edsoo.ru/NFIROKBSJ
METOJIbl €€ ycTpaHeHUs"

54 AmroMuHNH https://m.eds00.ru/9ZJSRDITV
AwmMdoTepHBIe CBOMCTBA OKCHIA

55 (orep a https://m.edsoo.ru/NISKIIOJ5
Y THIIPOKCHIA

56 Keneso https://m.edsoo.ru/F20NJR5SR
OKCHUIBI, THAPOKCHIBI U COIH

57 a P a https://m.edsoo.ru/IRTUBLAMP
xene3a (II) u xxenesa (I1I)
O000I11IeHNE U CUCTEMATHU3aIHS

58 o https://m.edsoo.ru/NAON6HGKZ
3HAHUI
[TpakTuyeckast padora Ne 7.

59 https://m.eds00.ru/ZN7G0QSMX

Pemrenne skciepUMEHTAIBHBIX




60

61

62

3a1a4 1o teMme «Baxkneiimne
METAJUIbl U UX COEINHEHUI

Brruucienus mo ypaBHEHUSIM
XUMHUYECKUX PEAKIUH, €CIIH
OJIMH U3 PEareHTOB JaH B
M30BITKE W COACPIKUT
npuMecHu. Beraucienus
MacCOBOM J0JIY BEIXOJ1a
MPOAYKTa PEAKIINU
O00011IeHNE U CUCTEMATU3AIUS
3HaHUHI

KonTponbnas padora Ne4 no
TeMe «BakHelmmne MeTauisl U
UX COEIUHEHUI

https://m.edsoo.ru/AYD2HESIY

https://m.edsoo.ru/BSTOVTKOP

https://m.edso00.ru/703C804GN

63

BemectBa u marepuassl B
MOBCEIHEBHON KU3HU
YyeJioBeKa

https://m.edso00.ru/OFI32JMT0

64

65

XHUMUYECKOE 3arpsi3HEHUE
OKpY>Karollen cpeibl
Ponp xumuu B perieHun
IKOJIOTHUECKUX TPOOIEM

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

https://m.edsoo.ru/180Q203Y28

66

PeseprubIil ypok. O600611eHIE
M CUCTEMAaTH3alys 3HaHU!

https://m.edsoo.ru/DT1BAS5U4

67

68

Peseprubiil ypok. O600611eHIE
M CUCTEMAaTU3alys 3HaHuH

PesepBHrlit ypok. O6001IeHNE
U cUCTeMAaTu3alus 3HaHu!

https://m.edsoo0.ru/P52TJZNXV

https://m.edsoo.ru/TMK36TJZG
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KVIACC

Kox
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus

1

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

1.1

1.2

pacKpbIBaTh CMBICII OCHOBHBIX XWMHUYECKHX TIOHATHH: aToM,
MOJIEKYJ1a, XWMHUYECKUN HIIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE
BELIECTBO, CMECh (OJHOPOAHAs W HEOJHOPOJHAs), BaJEHTHOCTb,
OTHOCUTENIbHAs aTOMHas W MOJIEKYJsIpHAs Macca, KOJUYECTBO
BELIECTBAa, MOJIb, MOJSIpPHAs Macca, MaccoBasl JI0Jii XMMHYECKOTO
AJIEeMEHTa B COCIMHEHUH, MOJISIPHBIN 00bEM, XUMHUECKas peaKius,
KIacCUPUKALMS ~ peakIMii: peakiuu  COCAMHEHUs, PpPeaKIuu
pa3NoXKEHUs, pPEaKIUH 3aMEelICHHs, peakluu OOMeHa, 9K30- H
SHJOTEPMUUYECKHUE PEAKINH, TeTUIOBON 3((HEKT peakinu, pacTBOp,

MacCcCoOBas J0JIA BEIICCTBA (HpOI_IeHTHaSI KOHI_ICHTpaI_II/ISI) B pacTBOpPC

HIUTIOCTPUPOBATE B3aUMOCBS3b OCHOBHBIX XMMHUYCCKHUX MOHATUH U

MMPUMCEHATH OTHU MMOHATHUA IIPU OITMCAHHUU BEUICCTB U UX npeBpameHI/Iﬁ

1.3

HCIIOJIb30BAaTh XMMUUYCCKYIO CUMBOJIUKY IJIA COCTABJICHUSA (I)OpMy.]'I

BEIIECTB U YPAaBHEHUN XUMHYECKUX PEAKIUN

1.4

PaCKpbIBaTb CMBICII 3aKOHOB COXpaHCHHA MacCChl BCIICCTB,
NMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'0 YYCHUSA, 3aKOHa

ABorazpo

L.5

ONpeaAciisiTb BAJICHTHOCTL ATOMOB  3JICMCHTOB B 6I/IHapHI)IX

COCOINHCHUAX

1.6

KJaccu(UIUpPOBaTh XUMHYECKHE PEAKUUU (IO YUCIY M COCTaBy

YYacTBYIOIIMX B PEAKIIMH BEIIECTB, IO TEMI0BOMY 3D (DEKTY)

1.7

BBIUUCIISATH OTHOCUTEIBHYIO MOJIEKYJSPHYIO U MOJIIPHYIO MacChl

BCIICCTB




1.8

1.9

1.10

2.1

BBIUUCIIATh MAaCCOBYIO JIOJII0 XMMHUYECKOTO 3JeMEHTa 1o (opmyre

COCIMHEHUS,

BBIUUCIIATH MacCOBYIO JIOJTIO BEIIECTBA B PACTBOPE

MPUMEHSTh €CTECTBEHHOHAYYHBIE METO/IbI IIO3HAHHS — HAOII0JICHNE,
W3MEpEHUe, MOJCTUPOBAaHUE, OKCICPUMEHT (pealdbHBId U
MBICJICHHBIN )

ITo Teme: «BakHelune npecTaBUTEIN HEOPTaHUIECKUX BEIICCTBY

paCKpbIBaTb CMBICII OCHOBHBIX XHUMHYCCKUX MMOHSATHH: OKCH I,

KHCJI0Ta, OCHOBAaHUEC, COJIb

2.2

OIpCACIIATh IPHUHAAJICIKHOCTh BCIICCTB K OHpe,Z[eJ'IéHHOMy KJ1accy

coeanHeHui 1o Gpopmynam

2.3

KJIaCCU(PUIIUPOBATh HEOPTAHUYECKHUE BEIIECTBA

24

2.5

2.6

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

IIPOTHO3UPOBaTh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HX
KaueCTBEHHOT'O0 COCTaBa, BO3MOYKHOCTU MPOTEKAHUS XMUMHUYECKHUX

npeBpameHHﬁ B Pa3JIMYHBIX YCIIOBUAX

ClieIoBaTh TMpaBWJIaM TIOJNB30BAaHUS XHUMHUYECKOM TMOCYAOH W
abopaTOpHBIM O00OpPYJOBAaHUEM, a TAKXKe MpaBUIaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBHUH C HHCTPYKIMSMH TIO BBIOTHEHUIO
J'Ia60paT0pHBIX XUMHYCCKUX ONBITOB I10 IMOJTYYCHHIO U c061/1paHmo
ra3000pa3HbIX BEIIECTB (BOJAOPOAA M KUCIOPOA), TPUTOTOBICHUIO
pacTBOpPOB € OMNPEACIEHHON MacCOBOM JOJIEd PacTBOPEHHOTO
BEIECTBA, MIIAHUPOBATH U MPOBOJUTH XUMUUYECKUE IKCIIEPHUMEHTHI
M0 PACMO3HABAHUIO PACTBOPOB IIEIOYEH M KHCIOT C TMOMOIIBIO

WHMKATOPOB (JaKkMyc, (eHondTaaer, METUIOPaHXK U IpYTHe)

2.7

MIPOBOJIUTH PACUYETHI [0 YPABHEHUIO XMMUYECKON peaKkIuu

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

Xumuaeckas cBI3b. OKHCIHUTENFHO-BOCCTAHOBUTEIIHLHBIC PEaKumn»

3.1

PaCKpbIBATE CMBICII OCHOBHBIX XMMHUYCCKHUX MMOHSTHM: AApO aTroMma,

JNEKTPOHHBIA CIIOM aToMa, aroMHas OpOuTaNb, PagUuyc aTroMma,




XUMHYCCKad CBA3b, MOJIApHAss W HCHOJApHAsA KOBAJICHTHAA CBA3b,
QJICKTPOOTPUIATECIIBHOCTG, HWOHHAasd CBsA3b, HOH, KaTHOH, AaHHOH,

CTCIICHb OKHCJICHUA

3.2

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

33

34

OIMCBIBATh U XapaKTepu30BaTh TabamuHyto hopmy Ileprnoanueckoit
CHCTE€Mbl XMMHYECKHMX 3JIEMEHTOB: pa3jvyaTh IOHATUS «IJIABHAs
nonrpynna (Arpynma)» u «mobounas mnoarpymma (brpymma)y,

«MaJIple» U «OOJIbIIHE) MEPUOAbI

packpbiBaTh cmbich llepuommueckoro 3akona J[.M. Menneneena:
JEMOHCTPUPOBATh  I[MOHMMAHUE MEPUOJUYECKON  3aBUCHUMOCTH
CBOMCTB XUMHUUYECKHX DJJIEMEHTOB OT HUX IOJOXXEHUS B

[Iepnonnueckoii cucreme

3.5

3.6

COOTHOCHTH  0003HAY€HHUs, KOTOphIE HMEIOTCS B  TaOIHIe
«Ileppuoguyeckas  cucrema  XUMUYECKHX  anemeHTtoB .M.
MeHieneeBa» ¢ YMCIOBBIMHM XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB
XMMHUYECKHX JJEMEHTOB (COCTaB M 3apsja sjapa, OOIlee 4YHCIIOo

QJICKTPOHOB U PACHPCACICHUEC UX T10 3JICKTPOHHBIM CJ'IOHM)

OMpPCACIATE  CTCIICHB  OKHCJIICHHA  JJICMCHTOB B 6I/IHapHLIX

COCAUHECHUAX

3.7

OTpEeAENATh BUJl XMMHUYECKON CBS3M (KOBAJIEHTHAas M HOHHAs) B

HCOPraHNYCCKUX COCAUHCHUAX

9 KITIACC

Kon
NpoBepPsIeMoOro
pe3yjabTara

IIpoBepsiemble npeaMeTHBIE Pe3yJabTATHI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1

ITo Teme: «BelecTBO 1 XUMUYECKasT PEAKIUS)

1.1

pacKpbIBaTh CMBICT OCHOBHBIX XHMHYECKHX TOHSATHH: PacTBOp,
AJIEKTPOJIMTHI, HEAIEKTPOJIUTHI, AIIEKTPOIUTHYECKAsT JUCCOIMALMS,
peaKknuy HOHHOTO OOMEHa, KaTalnu3aTop, XUMHYECKOEe PAaBHOBECHE,
oOpaTumblie u HeoOpaTUMbIe peakuuu,
OKHCIIUTEIbHOBOCCTAHOBUTEIBHBIC pEaKIuH, OKHCIIUTEIb,
BOCCTAHOBUTENIb, OKHCJICHHE U BOCCTAHOBIIEHHE, aJJIOTPOIUS,

aMm(pOTEepHOCTh, XHUMHYECKas CBi3b (KOBAJCHTHAs, WOHHAas,




1.2

MeTaJIJII/I‘-IeCKaSI), KpucTallin4ccKasd peméTKa, CILIaBbI, CKOPOCTb
XHUMHYCSCKOHN p€aknuun

HUIUIIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XMMHYCCKHX MMOHATUH H

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

1.3

COCTABJISITh YPaBHEHHUS AJICKTPOJUTUYECKON JUCCOLUALNU KHUCIIOT,
miesioueld U coJied, MOJIHbIE M COKpAIIEHHBIE ypaBHEHUS peakiuil

HUOHHOTO OOMEHA

1.4

1.5

2.1

PacKphIBaTh CYIIHOCTh OKUCITUTEIFHO-BOCCTAHOBUTEIHHBIX PEAKIIHIA
MIOCPEACTBOM COCTaBIICHUS AJIEKTPOHHOTO OallaHCca 3TUX peakluit
MIPOBOJMUTH PACUETHI [0 YPABHEHUIO XUMUYECKOIN peakiuu

[To temam: «Hemeramnsl U UX CO€IUHEHUS» U «MeTalibl U UX
COETUHEHUS

XapakTepu3oBaTh  (OMHCHIBaTh) 0OmMEe W cnenuduueckue
XUMHYECKHE CBOMCTBA MPOCTHIX U CIIOXKHBIX BEIIECTB, TIOTBEPKIAT

OIMMCAHUC IIPUMCPAMH MOJICKYJIPHBIX W HOHHBIX ypaBHeHI/Iﬁ

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKuHﬁ

2.2

2.3
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COCTAaBJIATH YPABHCHU A peaKHHﬁ, MOATBCPKAAOIUX CYHICCTBOBAHNEC

TeHETHYECKOM CBA3HU MCKAY BCIICCTBAMH PA3JIMIHBIX KJIACCOB

MIPOTHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHUA,
BO3MOXXHOCTH IMPOTCKAHUA XUMUUCCKHUX npeBpameHI/Iﬁ B pa3JINYHbIX

YCIIOBUSIX

ClieIoBaTh TMpaBWJIaM TIOJNB30BAaHUS XHUMHUYECKOM TMOCYAOH W
abopaTOPHBIM O0OpPYJOBAaHUEM, a TAKXKE TMPaBUJIAM OOpaIeHus C
BEIIECTBAMH B COOTBETCTBHUH C HHCTPYKIMSIMH TIO BBITIOJTHEHUIO
J'Ia60paT0pHBIX XUMHUYCCKUX OIBITOB IO IMOJIYYCHHUIO U CO6I/IpaHI/IIO

F3.3006pa3HLIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO 1“8.38.)

2.5

OpOBOAWUTE pPE€aKOWH, IMOATBCPKIAAIONINEC Ka4eCTBEHHLIA COCTaB
pa3MUYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XIIOPHU-,
Opomun, womun, kapOoHat, Qocdar, cumukar, cyiabdar,
THUAPOKCUJIUOHBI, KATHOHBI aMMOHHSI, HOHBI U3YYE€HHBIX METaJUIOB,

MPUCYTCTBYIOIIKE B BOJAHBIX PACTBOpPaX HEOPTraHUUECKUX BEIIECTB

ITo Teme: «XuMHS U OKpY’KaroIasi cpenay

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XuUMUueckux moHatuil: [TIJIK

BCIICCTBA; KOPPO3Hd MCTAJIJIOB




3.2

MIPUMEHATh OCHOBHBIE ONEPAIlMU MBICIUTEIBHOU JEATEIBHOCTH —
aHaJIM3 W CHHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEeMAaTHU3aIHIo,
BBISIBIICHUE TPUYUHHO-CIEJACTBEHHBIX CBSI3€M — JUIsI HM3Yy4EHHsS
CBOMCTB BEIIECTB U XUMHUYECKUX DPEAKIUN; €CTECTBEHHOHAYYHbBIC
METOJIbl TIO3HAHUS — HAONIOACHHE, W3MEPEHUEe, MOJCIUPOBAHHE,

AKCIICPUMEHT (PEaIbHBIA U MBICIICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KUIACC

Kox
1

1.1

1.2

IIpoBepsieMblii 3JIeMEHT CO/lepPKAHUS

[lepBoHavanbHbIE XUMUYECKHE TOHSATHS

[Tpenmer xumun. Ponas XxumMuu B )KM3HU 4eOoBeKa. XUMHUS B CUCTEME HayK.
Tena u BemecTBa. PU3MUECKUE CBOWCTBA BEIIECTB. ATpEraTHOE COCTOSIHHE

BCIICCTB

ITonsiTHE 0 METOAAX MO3HAHUS B XUMHHU. UHCTHIE BEIIECTBA U CMECH. Crioco651

paszaeneHus cMecen

1.3

1.4

ATOMBI U MOJICKYIJIBI. Xumuueckue saeMeHTbl. CHMBOABI XHUMHYECKHX

OJICMCHTOB. HpOCTLIe U CJI0XXHBIC BEIICCTBA. ATOMHO-MOJ’IeKy.]'ISIpHOC YUYCHUC

XuMuueckas Q)opMyna. BaneHTHOCTh aTOMOB XHUMHUUYECKUX 3JIEMEHTOB. 3aKOH
IOCTOSAHCTBA cocCTraBa BCIICCTB. OtHocCHUTEILHAS aTOMHasa macca.
OTtHocHTEIbHAS MOJICKYJIsSIpHass Macca. MaccoBas HOdsS XHUMHYECKOTO

9JICMCHTA B COCITMHCHHUHN

1.5

1.6

KonnuectBo BemectBa. Monb. MossipHast macca. B3auMocCBsI3b KOJIMYECTBA,
Macchl U YHMCIa CTPYKTYpHBIX €IMHHUII BemlecTBa. Pacdé€rbl mo ¢opmynam

XUMHYECKHUX COSINHECHUN

dusnyeckue U XMMUUYECKHE SABICHUS. XUMHUUYECKasl PEaKIMs U €€ MPU3HAKHU.
3aKOH  COXpaHEHHs  MacChl  BellecTB.  XHMMHMUYECKHE  YpaBHEHHS.
Knaccupukanuss  XUMHYeCKMX  peakiuil  (COenIuHEeHMs,  pa3jokKeHus,

3aMenieHus, o0OMeHa)

1.7

XUMHYECKUN JKCIIEPUMEHT: 3HAKOMCTBO C XHUMHUYECKOM MOCYAOH, C
mpaBUJIaMu pabOTHI B Tab0OpaTopuu U MpruéMaMu 00paIieHus ¢ 1ab0paTopHBIM
obopyoBaHWEM, HM3YYCHHE W ONHUCaHue (U3UIECKUX CBOWCTB 00pasIoB
HEOPraHMYECKUX BEIIeCTB, HaOmojeHHe (u3uuecknx (TUTaBIEHUE BOCKA,
TasiHHE JIbJIa, PACTUPAHKE caxapa B CTYIKE, KHTIEHWE U KOHJICHCAIIUsI BOJIBI) U
XUMUYECKUX (TOpEHHE CBEYH, TMPOKAJUBAHME MEIHOM IMPOBOJIOKH,
B3aUMOJICKICTBHE Meja C KHCIOTOW) SIBICHWH, HAOJIOJCHHE M OIMCAHHE
MPU3HAKOB TMPOTEKAHMS XMMHYECKUX peakIuii (pas3lokeHue caxapa,
B3aUMOJICICTBUE CEPHOM KHCIOTBI C XJIOPHIOM Oapus, pa3joKCeHHE

rugpokcuaa menu(Il) mpu HarpeBanuu, B3auMOCICTBUE XKele3a C paCTBOPOM




conu Meau(Il), u3yuenne cmiocoOoB pazzeneHus cMecel (C TOMOIIbIO MATHHTA,
(bwIbTpOBaHKE, BHITAPUBAHKE, AUCTUILISIM, XpoMarorpadus), IpoBeIecHUE
OYUCTKH TOBAPEHHON CONMM, HAOMIOJCHHE | ONHCAaHHE pPEe3yIbTaTOB
MPOBE/ICHUS OIBITA, HJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MAacChl, CO3/IaHUEC

MOJIeTI€N MOJIEKYJI (ILIApOCTEPIKHEBBIX)

Baxneiiue npencraBuTenM HEOPraHMYECKUX BELIECTB

2.1

Bo3ngyx — cmech razos. CocrtaB Bo3ayxa. Kucnopox — 31€MeHT M IIpOCTOe
BellecTBo. HaxoxxaeHue kucinopoaa B mpupoae, Gpusnueckue U XMMHUYECKUE
cBoiicTBa (peakuuu ropenus). Oxcunsl. [Ipumenenne kucmopona. CrnocoOsr
HOJy4eHUsl KHUCIOpoAa B J1abopaTopuu M NpoMbIluIeHHOCTH. Kpyrosopor

Kucinopoza B npupoze. O30H — aoTponHas MoaupUKaLus KUCI0poaa

2.2

TermnoBoii 3(h(eKkT XUMUYECKON peakmuu, TePMOXMMUYECKHE YpaBHEHUS,
9K30- M PHIOTEPMHUUYECKHE peakuuu. TOIMBO: yrojib U MeTaH. 3arpsA3HEHHE

BO3JlyXa, YCHJICHHE MTAPHUKOBOTO 3 PEKTa, pa3pylIeHUE 030HOBOTO CIIOS

2.3
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2.5

Bonopon — anemenT u npoctoe BemiecTBO. HaxoxaeHue Boopoaa B NpUpo/Ie,
dusnyeckue M XUMHUYECKHUE CBOWMCTBA, MPUMEHEHHE, CIIOCOOBI IMOIYYEHHUSI.

Kucnotsl u conmu
MosnsipHblif 00bEM ra30B. Pacy€Tbl M0 XUMHUECKUM ypaBHEHHSM

dusnyeckue CcBoWcTBa BOAbL. Boma kak pacrBoputens. PacTBopsl.
HacellenHble 1 HEHACBIIIEHHBIE PACTBOPBI. PaCTBOPHUMOCTD BEHIECTB B BOJIE.
MaccoBass o BeliecTBa B pacTBOpe. XUMHUUYECKHE CBOMCTBA BOJBL.
OcHoBanus. Posib pacTBOpoB B MpUpOJie U B KU3HU yenoBeka. KpyroBopor
BOABl B MpUPOJE. 3arpsi3HEHHE MpUPOAHbIX BOJA. OXpaHa U OYHUCTKA

IIPUPOJHBIX BOJ

2.6

2.7

Knaccudukanust neoprannuecknx coemunenuit. Oxcunbl. Knaccudukarms
OKCHJIOB: coJieoOpa3yromue (OCHOBHBIE, KHCIOTHBIE, aM(OTepHbIe) U
HecoJsieoOpasyromue. Homenknarypa okcunoB. @u3nyeckue U XMMHUYECKHE
cBOMCcTBa OKCUAOB. [losryuenne okcuaoB

OcHoBanmsi. Krnaccudukarnuss OCHOBaHMN: MIENOYM W HEPACTBOPUMEBIE
ocHoBaHMs. HomeHknatypa ocHoBaHMi. ®U3NYECKUE M XUMHUYECKHE CBOMCTBA

ocHoBaHul. [lorydenre ocHOBaHUM

2.8

Kucnotel. Knaccudukamust kucinor. Homenkiarypa kucinor. @usznydeckue u
XAMHUYECKHUE CBOMCTBa KucCHOT. Pax aktuBHoctu metayuioB H.H. bekerosa.

[Tonydyenue kuciaor




2.9

2.10

2.11

Conu. Homenknatypa cosieit. @uU3nyeckre U XUMUYECKHUE CBOMCTBA COJICH.

[Tonydenue coneit
['eneTnyeckas CBSI3b MEXKAY KJacCaMH HEOPTraHMYECKUX COCTUHEHHM

XUMHUUYECKUH HKCHEPUMEHT: KaueCTBEHHOE OIPEJesIeHHEe COAEpIKaHUs
KHCIIOpOJia B BO3JlyXeE, IOJIyueHUE, coOMpaHue, pacliO3HAaBaHUE U U3yUCHHUE
CBOMCTB KHCJIOPO/1a, HAOJIIOICHHE B3aUMO/ICHCTBUS BEIIECTB C KMCIOPOJOM U
YCJIOBUSI BOSHUKHOBEHMS U IIPEKPAILEHUsI TOPEHUs (I10’Kapa), 03HAKOMJIEHUE C
o0pa3llaMu OKCHUIOB M OINHMCAaHME HUX CBOWCTB, IOJYy4YeHHE, COOUpAHUE,
pacrno3HaBaHM€ M M3Y4YE€HHE CBOWCTB BOJOpOJa (FOpEHUE), B3aUMOJEHCTBUE
BOJOpOZia  C OKCHJIOM meau(Il) (BO3MOXKHO UCIOJIb30BaHUE
BUJICOMATEPHAJIOB), HAOIIOJeHHE 00pa3llOB BEUIECTB KOJIMYECTBOM | MOIIb,
UCCIICIOBAaHUE OCOOEHHOCTEH  pacTBOPEHHMs BEIIECTB C  PA3JIMYHOM
pPacTBOPUMOCTBIO, MPUTOTOBIECHHUE PACTBOPOB C ONPEACIEHHON MacCOBOU
J0Jel  pacTBOPEHHOrO BEILECTBA, B3aMMOJEHCTBHE BOJbl C MeTaUIaMU
(HaTpueM W KajbleM) (BO3MOXKHO MCIOJb30BaHUE BHICOMATEPUATIOB),
OINpPECIIEHUE PACTBOPOB KUCJIOT M IIENOYEH C TOMOINBI HMHIMKATOPOB,
UCCIIeIOBaHNE OOpa3I[0B HEOPraHWYECKUX BEIIECTB pa3IUYHbIX KJIacCoB,
HaOJroleHue W3MEHEHHsT OKPAacKM MHIUKAaTOpPOB B pacTBOpax KHUCIOT H
mienouel, u3yuenue B3aumozeiictsus okcuna meau(ll) ¢ pacrsopom cepHoit
KHCIIOTBI, KHCJIOT € METaJUIaMM, DPEAKUUN HEUTpaln3alMH, IOJy4YeHUE
HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJHOTO MeTajjla JpyruM H3
pacTBopa COJIH, PELIEHUE SKCIIEPUMEHTANIBHBIX 3a7ad 1o TeMe «BaxHeimune

KJIaCCbhl HCOPTraHNYCCKUX COC}II/IHGHI/Iﬁ»

3.1

ITepnonnueckuit 3akoH u [lepuonnueckas cuctemMa XMMUYECKUX 3JIEMEHTOB
.. MenneneeBa. CTpoeHre aToMoB. XUMU4ecKas CBsi3b. OKUCIUTEIBHO-

BOCCTAHOBUTCIIbHBIC PCAKITUN

[lepBble MOMBITKM KIacCHU(PHUKAIUU XUMHUYECKUX JJIeMEHTOB. [loHsTue o
TPYIIAX CXOJHBIX AJIEMEHTOB (IEIIOYHBIC U IIETOYHO3EMEIbHBIC METAJLIHI,
TaJIOTeHbI, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphIe 00pazyloT amM(pOTEepHBIC

OKCHU bl U THAPOKCHUABI

32

[Tepuonnueckuii 3akoH. Ilepumomnyeckas cucremMa XMMHUYECKUX 3JIEMEHTOB
AWM. MenneneeBa. KopoTkomepuoanas # UIMHHONEPHUOAHAS  (OPMBI
[lepuoanueckoit cucrembl xumuueckux odieMeHtoB J[.M. Menpaeneena.
Ilepuons! u rpynmnbl. QU3HYECKU CMBICI HOPAIKOBOIO HOMEpAa, HOMEPOB

nepuoja U rpymibl AJIEMEHTa
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3.5

Crpoenue aromoB. CoctaB aTOMHBIX siiep. M3oTonbl. DnexkTponbl. CTpoeHue
JJIEKTPOHHBIX 000JI04eK aTOMOB IepBbIX 20 XUMHUYECKUX SJIEMEHTOB
ITepnonnueckoi cucremsl .M. MenneneeBa. XapakTepucTUKa XUMHYECKOIO

3JIEMEHTa Mo ero nosoxkenuto B [lepuoanyeckoii cucreme .M. Menneneena

3aKOHOMEPHOCTH H3MEHEHHUs pajuyca aTOMOB XHUMHYECKHX HJIEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB MO TPYIINaM U IEepUOAaM.
3nauenue [lepuoanmyeckoro 3akoHa u Ilepuoguyeckoil CucTeMbl XUMUYECKUX
AJIEMEHTOB ISl Pa3BUTUs HAayKHu W npakTuku. .M. MennaeneeB — y4€HbI U

rpaxxaiaHuH

Xumuyeckasi cBsi3b. KoBasleHTHas (MoyisipHasi YW HEMOJSIpHAsl) CBS3b.

3JICKTpOOTpI/IIIaTeJIBHOCTI> XHMHYSCKHX 3JIeMEHTOB. VIoHHas CBI3b

3.6

3.7

Crenenb okuciacHus. OKHCIUTEIFHOBOCCTAHOBUTEIIHLHEIC pPCaKkuru. Hpoueccm

OKHCJICHHMSA M BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

XHUMUYECKUH OSKCIIEPUMEHT: H3Y4Y€HHE OO0pa3loB BEIIECTB METAJIOB U
HEMETAJJIOB, B3aUMOJEHCTBUE TMIPOKCHJA LIMHKA C PAaCTBOpPaMM KHUCJIOT U
LIEJI0YEH, IPOBEIEHHE OIBITOB, WILTIOCTPUPYIOIIMX IIPUMEPBI OKUCIUTEIBHO-

BOCCTAHOBHUTCIIbHBIX peaKI_lI/Iﬁ (ropeHHe, PpCaKun pa3jioKCHUs, COCI[I/IHeHI/ISI)

9 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHMUS

BemecTBo 1 xumnueckas peakuus. [loBropenue

1.1

ITepuonnueckuii 3akoH. I[leproguueckasi cUCTEMa XUMUYECKUX AJIEMEHTOB
J.1. MenneneeBa. CTpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
XUMHYECKHX JJIEMEHTOB NEPBBIX TPEX MEPHUOJOB, KaJIWs, KalblUsi U HX
COECIMHEHUI B COOTBETCTBMM C IOJIOKEHUEM 3J1eMEHTOB B Ileprognueckoit

CUCTEME U CTPOCHUEM UX aTOMOB

1.2

CrpoeHue BelecTBa: BUAbl XUMHUYECKON CBA3U. THUIBI KPUCTAIIMYECKUX
peméToK, 3aBUCUMOCTh CBOWCTB BEIIECTBA OT THIIA KPUCTALUTHYECKON
pemIéTKH W BUAA XUMHUYECKOW cBsi3u. Kiaccudukanus v HOMEHKIATypa
HEOpPraHMYECKUX BeUIecTB (MEXIyHapoJHas U TpUBHaJbHas). XUMHUYECKUE
CBOMCTBA BEILECTB, OTHOCAILIUXCS K PA3JIMYHBIM KjaccaM HEOPraHHUYECKUX

COCHHHCHHﬁ, IFCHECTUYCCKAA CBA3b HCOPraHMYCCKUX BCIICCTB




1.3

Knaccugukanus XMMAYECKUX PeakUuid M0 pa3INYHbIM MPU3HAKaM (TI0 YHCITY
U COCTaBy YUYacCTBYIOIIMX B pEaKlMU BEIIECTB, MO TeIioBoMy 3(ddexTy, mo
MU3MEHEHHUIO CTENEHENW OKHMCIEHUS XUMUYECKUX 3JIEMEHTOB, 10 OOPaTUMOCTH,
0 Yy4YacTHIO KaTajau3aTopa). OK30- M DHIOTEPMUYECKHE PEaKIUH,

TCPMOXUMHUYCCKUC YPABHCHHA. IlonsTue o CKOPOCTH XUMHUYCCKOH pcakuuunu

1.4

1.5

[Tonstue 00 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [lonstue o
TOMOTE€HHBIX W TETEPOreHHbIX peakuusax. lloHATHe O XUMHYECKOM
paBHOBecHH. DaKTOpHI, BIUAIOIIME HA CKOPOCTbh XUMHUYECKOM peakuuu M

IMOJIOKCHUEC XUMHUYCCKOT'O paBHOBCCHUA

OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE ~ PEAKLMU,  JJIEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBieHUE ypaBHEHUM
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKLUUH C MCIOJb30BAaHUEM METOJa

AJIEKTPOHHOTO OaslaHca

1.6

Teopus 31eKTPONUTUYECKON AUCCOLMAMU. DIEKTPOJIUTHI U HEANEKTPOIIUTHI.
KaTtuonsl, annonbsl. MexaHu3M AMCCOIMALIMM BEUIECTB C PA3JIMYHBIMU BUIAMHU
XUMUUYecKou cBsizu. Crernenp aucconuanuu. CUabHbIE U c1a0ble JIEKTPOJIUTHI.
Peakuuu nonHoro oomMeHa. YClioBusl MPOTEKaHUS peaKkliii HOHHOTO OOMEeHa,
MOJIHBIE M COKpalIEHHbIE MOHHBIC ypaBHEHUs peakuuii. CBOWMCTBa KHUCIOT,
OCHOBaHMH W CoONlel B CBeTe MPEACTaBICHUN 00 dIEKTPOIUTHIECKON

aucconmanuu. KayecTBeHHbIE peakiui Ha HOHBL. [IoHATHE O rMApOIM3E conen

1.7

XUMHUYECKUN SKCHEPUMEHT: O3HAKOMJIEHHE C MOJENSIMU KPUCTATUTMYECKHX
PEIIETOK HEOPraHWYECKUX BEILIECTB — METAIJIOB U HeMeTaysioB (rpadura u
ajyiMasa), CJIOXKHBIX BEUIECTB (XJIOPHIA HATPHs); UCCIET0BAaHUE 3aBUCUMOCTH
CKOPOCTH XMMHYECKOH peakluu OT BO3JIEHCTBUS pa3IUYHbIX (AKTOPOB;
UCCIIEIOBAaHUE  DJIEKTPOIPOBOJHOCTH  pacTBOPOB  BEILIECTB,  Ipoliecca
JMCCOLMANU  KUCIIOT, Imenodeil M coiel (BOSMOXKHO HCIHOJBb30BaHHE
BUJIEOMATEPHAJIOB); TPOBEJICHHUE OMNBITOB, WUIIOCTPUPYIOUINX MPU3HAKU
MPOTEKaHUs peakuii HOHHOro oOMeHa (00pa3zoBaHUe OcajKa, BbIIEICHHE rasa,
o0pa3oBaHUe BOJbI); ONBITOB, WUTIOCTPUPYIOIIUX MPUMEPHl OKHUCIUTEIBHO-
BOCCTAHOBUTENBHBIX peakluil (rOpeHHe, peakluu pa3ioKeHHs], COEAUHEHNS);
pacno3HaBaHUC HCOPraHMYCCKUX BCHICCTB C TIMOMOIINBKO KaYCCTBCHHBIX

peaxiuili Ha HOHBI; pellleHNe SKCIIePUMEHTAIbHBIX 33/1a4

Hewmeramisr 1 ux COCOAUMHECHUA

2.1

OO6mas xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,

XapakTepHble cTeneHu okuciaeHusa. CTpoeHue U (PU3HUECKUE CBOMCTBA




MPOCTBHIX BEUIECTB — TAJIOTEHOB. XUMUYECKUE CBOWMCTBA Ha MPUMEPE XJIOpA
(B3auMoielicTBUE C MeTa/lllaMi, HEMETaJIaMH, LIeI04aMH). XJIOPOBOJOPOI.
ConsiHasg KHUCJIOTa, XUMHUYECKHE CBOMCTBA, TMOJy4YE€HHE, IPUMEHEHUE.
JelictBue xJiopa M XJIOPOBOJIOPOJAa HAa OPraHu3M 4YejoBeKa. Bakueilue

XJIOPUAbI U UX HAXOXKIACHUC B IIPHUPOAC

2.2

2.3

2.4

OO6mas xapakrepucTuka 31eMeHTOB VIA-rpynnbl. OcoOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTeNeHH OKUcaeHus. CTpoeHue U pU3ndecKue CBOMCTBa
NPOCTHIX BEIIECTB — KHCIOPOJa W CEpbl. AJUIOTPOIHBIE MOIM(PHUKALNN
KHCJIOpO/a U cepbl. XMMHUYECKHE CBOMCTBa cepbl. CepoBOIOpPOJI, CTPOCHHE,
(1)I/ISI/III€CKI/IG M XUMHUYECKHE CBOMCTBA. OKCI/IIII)I CCPbl KaK MPEACTAaBUTCIIN
KHUCJIOTHBIX OKCHIOB. CepHast KUCIIOTa, PU3MUECKUE U XMMHUYECKHE CBOWCTBA
(oOmue kKak mpeacTaBUTENs Kilacca KUCIOT U cnenuduyeckie). XuMHIecKue
peakuuy, Jexalyue B OCHOBE MPOMBIIIIEHHOTO CIIOco0a MOJy4yeHHsI CEpHOM
KHCJIOTHI. HpI/IMCHeHI/Ie. Comnu cepHoﬁ KHCJIOTBI, KQYCCTBCHHAA pPCaKIud Ha
cynbdar-uoH. HaxoxaeHue cepsl 1 €€ COeJUHEHUN B pupoze. XUMHUYECKOe
3arpsi3HEHUE OKPYXAIOIEeH Cpelbl COSAMHEHUSIMU CEePhl (KUCIOTHBIE JTOXKIH,

3arps3HCHUC BO3AyXa U BO,Z[OéMOB), CITIOCOOBI €r0 NpeaoOTBPAIICHUA

OO0mass xapakTepucTuka 31eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTETNEHU OKHUCICHHUS. A3OT, paclpOCTpaHEHHE B
npupoe, pusndeckre U XuMuueckre cBoicTBa. KpyroBopor azora B mpupoe.
AMMuak, ero ¢u3MYecKue U XHUMUYECKHE CBOWCTBA, MOJY4YEHHE U
npumenenne. Conu aMMOHHS, UX (PU3MYECKHEe W XMMHYECKHE CBOWCTBA,
npumeHenue. KauecTBeHHast peakiius Ha HOHbl aMMOHMSI. A30THasI KUCTIOTa, €€
nosyueHue, pu3ndeckre U XMMHUECKHe CBOMCTBa (00II1e KaK MpeCcTaBUTeNs
KJlacca KHCIOT M crernuduueckne). lcmomp3oBaHne HUTPATOB M COJCH
aMMOHHSI B Ka4eCTBE MUHEPAIBHBIX ynoOpeHuil. XUMHUYECKOe 3arpsi3HEHHe
OKPY’KaIOIIEH Cpeabl COCTMHEHUSIMHU a30Ta (KUCIOTHBIE TOXKIH, 3arps3HEHNE

BO3/1yXa, MOYBBI U BOJJOEMOB)

docdop, amnorponHeie Moaudukanuu dpocdopa, puznuecKkre U XUMHUUECKHE
cBoiictBa. Oxcun ¢ochopa(V) u dochopHas KuciaoTa, (GUIMUECKUE U
XHMUYECKHE CBOMCTBA, moiydeHue. VcmonpzoBanue (ocharoB B KayecTBe

MHUHEpAIbHBIX YA00peHH

2.5

OO6mas xapakrepucTuka 31eMeHTOB IVA-rpynmnsl. OcoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE CTENEHM OKHUCICHMs. YTJIEpoJ, aJJOTPOIHbIE

Moau(dUKaMK, pacHpoCTpaHEHUE B TpHupone, GU3HUECKUE U XHUMHUYECKUE




2.6

cBoicTBa. Ancopbuus. KpyroBopot yrieposa B npupoje. OKCuibl yriepoaa,
uX (QU3MYECKUE U XUMHUYCCKHUE CBOWCTBA, NCHCTBHE HA JKUBBIC OPraHU3MBbI,
MOJIY4YCHHUEC U IPUMCHCHUC. DKOJIOTHYECKUE HpO6HeMBI, CBsI3aHHBIC C OKCUIOM
yriepona(IV); rumore3a ria00aabHOTO MOTEIUICHHUS KIMMATa; MapHHUKOBBIN
sddekr. YrompHas KUCIOTa W €€ comH, uX (PU3MYEeCKHe U XHUMHUYECKHE
CBOWMCTBa, MOJIydeHHUE U MpUMeHeHne. KauecTBeHHas peakius Ha KapOOoHAT-
HOHEIL. Mcnoabp3oBanue Kap60HaTOB B 6BITy, MCIUIMHEC, IPOMBINIJICHHOCTH U

CEIBLCKOM XO03SMCTBE

[TepBoHavabHBIC TOHATHSA 00 OPraHMYECKHX BEIISCTBAX KaK O COCAMHEHUSIX
yriaepona (MeTaH, 3TaH, ATHJIEH, alleTWICH, 3TaHOJ, TJIUIEPHUH, YKCYyCHas
kucioTta). X coctaB m xumuueckoe crpoeHue. [loHaTHe 0 OMOIOTHYECKH
BAKHBIX BEILECTBAX: XHUpaX, OejKax, yrieBoJax — W UX POJU B KU3HU
yelioBeka. MarepuaibHOE E€IUHCTBO OPraHMYECKUX W HEOPraHUYECKUX

COEeIUHEHUI

2.7

Kpemuuii, ero ¢Qusnueckue ©u XUMHUYECKHE CBOICTBA, WOJIY4YCHHE U
npumMeHeHne. CoeanHeHHst KpeMHuUs B npupoze. O0mue npeacTaBieHust 00
okcuze kpeMHusA(IV) n kpemHueBoit kucinote. CUIMKAThI, UX UCIIOJIb30BAHKE
B ObITY, MEOUIMHE, TPOMBIIUIEHHOCTH. BaxkHeime cTpouTeabHbIe
MaTepuaybl: KepamMHuKa, CTEKIJIO, IIEMEHT, OeTOH, kene300eToH. [Ipobiembl
0€30IacHOTO MCIOJIb30BaHUS CTPOMTEIBHBIX MaTepHajoB B IMOBCEIHEBHOMN

KU3HHU

2.8

XUMHUYECKUH SKCIIEPUMEHT: U3ydeHHE 00pa3lloB HEOPTaHWYECKHX BEIIECTB,
CBOWCTB COJITHOW KUCIIOTBI; IPOBE/IEHUE KaUECTBEHHBIX PEaKLUil Ha XJIOpU-
WOHBI W HaONIOEHNE TPHU3HAKOB WX TPOTEKAHUS; OIBITHL, OTPaKaroIIne
¢u3nUecKre 1 XMMUYECKUE CBOMCTBA raJIor€HOB M UX COSAMHEHUH (BO3MOXKHO
UCIOJIb30BaHUE BHJIEOMATEPUANIOB); O3HAKOMIIEHHE ¢ OoOpa3liaMH XJIOPUIOB
(ramoreHuI0B); O3HAKOMJICHHE C O0Opa3laMu ceppl U €€ COCTUHEHUSIMH
(BO3MOXKHO HCHOJIB30BAHUE BHJICEOMATEpUAIOB); HAOIIOJEHHUE Tpoliecca
oOyraMBaHUs caxapa MoJl AeUCTBUEM KOHIIEHTPHUPOBAHHOM CEPHOMN KHUCIIOTHI;
U3y4eHHEe XUMHUYECKHX CBOWCTB pa30aBICHHON CEPHOM KMCIOTHI, TPOBEICHUE
KayeCTBEHHOW peakuuu Ha cyinbdar-uoH W HaOIIOAeHHE NpHU3HaKa e€
NPOTEKaHUS; 03HAKOMJICHHE ¢ (PU3MUECKUMH CBOMCTBaMU a30Ta, (pocdopa 1 ux
COCTMHEHUH (BO3MOXXHO HCITOJIb30BAaHHWE BHICOMATEPHAIIOB), OOpa3laMu
a30THBIX U (HOCPOPHBIX YAOOpEHUN; oydeHne, coOupaHue, pacro3HaBaHue
U U3y4CHHME CBOMCTB aMMHaKa; IPOBEIECHNE KaueCTBEHHbBIX PEAKIMHA HAa MOH

aMmMOHUS W ¢ocdar-MOH W U3yYEHHE TMPHU3HAKOB MX MPOTCKAHMUS,




B3alMOJIEIICTBHE KOHLIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEABIO (BO3ZMOMKHO
UCIOJIb30BAaHUE BHUJEOMATEPHAIIOB); M3YyYEHHME MOJENEeH KpUCTAIUIMYECKUX
pemérok ainmasza, Trpadura, QynuepeHa; O3HAKOMIJIEHHE C IIPOLECCOM
a7icopOLMK paCTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIJIEM M yCTPOHCTBOM
IPOTUBOra3a; MOJIy4yeHHe, cOOMpaHHue, PaclO3HABaHUE M U3y4YEHUE CBOWCTB
YIJIEKUCIIOrO Ta3a; IpOBEIEeHHE KayeCTBEHHBIX pEakUMi Ha KapOoHaT- U
CUJIMKAT-UOHBl M M3Yy4YECHHME IPU3HAKOB MX IIPOTEKaHUsS; O3HAKOMIICHUE C
IPOAYKIMEH CUIMKATHOW IPOMBIIIJICHHOCTH; PEUICHUE SKCIIEPUMEHTAIBHBIX

3a71a4 110 TeMe «BakHenIe HeMeTAJIbl U UX COEIMHEHUI

MeTamisl U uX COCINHCHUA

3.1

OO0mias xapakTEepPUCTHKA XUMUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAaHUU
ux nonoxeHuss B llepuomnueckoin cucteMe XUMHYECKUX 3yeMeHToB J[.H.
MenpeneeBa u ctpoeHust atomoB. CTpoeHre MeTauioB. MeTtaminueckast CBs3b
U METaUIMYeCKasi KPUCTAUIMYECKas pemIETKa. DJIECKTPOXUMHYECKUM Ppsif

HaIIpSHKEHUN METaJlIOB

3.2

33

dusnyeckre U XMMHYECKHe CBOMcTBa MeTaioB. O0IMe crioco0bl MOJTy4eHus
MeTasuioB. [ToHATHE O KOPPO3HH METAIOB, OCHOBHBIE CIIOCOOBI 3aIIIUTHI UX OT
kopposun. CriiaBsl (CTajidb, 9yT'yH, JIOPATIOMUHUN, OpOH3a) U X TIPUMEHEHHUE

B 6LITy " TPpOMBIIIJIICHHOCTHU

[lenouynsle MeTaybl: nosoxkeHue B [leproguueckoil cucteMe XMMHUYECKHX
anemeHToB J[.M. MenzneneeBa; CTpo€HUE UX aTOMOB; HAX0XKJIEHUE B IIPUPOJIE.
dusnyeckre 1 XMMHUUECKHUE CBOICTBaA (Ha mpuMepe HaTpus U Kanus). OKcuabl
U TUAPOKCUIBI HATpUs U Kanus. [IpuMeHeHMe IEIOYHBIX METalIOB U MX

COeTUHEHNN
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[llenoyno3eMenbpbHbIE METAJIBI MarHui W KaJIbIUM: TIOJIOKEHHE B
Ilepuognueckoit cucreMe xumuueckux demeHToB .M. Menneneesa;
CTPOEHHE WX aTOMOB; HaXOXXJCHUE B Npuponae. PU3NYECKHe U XUMHYECKUE
CBOMCTBA MarHusi U Kajbllusa. BaxkHelmume coeauHeHUs] Kaiblus (OKCHI,

TUAPOKCHI, coyH). JKECTKOCTH BOJBI U CIIOCOOBI €€ yCTpaHeHUS

3.5

Amomunuii: onoxenne B lleproanyeckoil CUCTEMe XMUMHUYECKUX AJIEMEHTOB
J.. MenneneeBa; cTpoeHHE aroMma; HaxoxiaeHue B npupone. dusnueckue u
XUMHUYECKHE CBOWCTBA aIIOMHHHS. AMQOTEpHbIE CBOWCTBA OKCHAA W

THAPOKCHUAA AJIFOMHUHHAA

3.6

Keneso: nonoxenue B [lepuoanueckoil cucreMe XumMuueckux 3nemMentoB J[. 1.

MeneneeBa; CTpOSHHE aToMa; HaxOoXACHHE B mpupone. dusmdeckwe u




3.7

4.1

XUMHUYECKHUE CBOMCTBA >kene3a. OKcuabl, THAPOKCUIbI U coiu sxeneza(ll) u

skenesa(Ill), ux cocras, CBOMCTBA U MOTyYCHUE

XHUMHUYECKUH SKCIEPUMEHT: 03HaKOMJICHHE C 00pa3IiaMu METAJIJIOB U CILJIABOB,
uX (U3NYECKUMH CBOWCTBAMU; M3YYCHHE PE3YJIBTATOB KOPPO3UH METAIIIOB
(BO3MOXKHO HUCIIOIB30BaHUE BHJICOMATEPHAIIOB), ocoOeHHOCTEH
B3aUMOJICHCTBUSL OKCHJA KalblUs M HATpusi C BOAOW (BO3MOXHO
WCIIOJIb30BaHNUE BHJICOMATEPHAIIOB); UCCIICIOBAHNE CBOMCTB JKECTKOW BOIBI;
mpoliecca TOpPEHHUs JKejle3a B KHUCIOpOoJe (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPHAIIOB); MPU3HAKOB MTPOTEKAHUS KAY€CTBEHHBIX PEAKIIM Ha HOHBI
(Marnusi, Kanblusi, amtoMuHus, nuHka, xenesa(ll) u xenesa(Ill), mexu(1l);
HaOJFOJICHUE M ONMCAHUE MTPOIIECCOB OKPAITMBAHMS IUIAMCHH HOHAMHU HATPHS,
Kausg ¥ Kanblusg (BO3MOXKHO  HCIIOJB30BAaHHME  BHUICOMATEPUAIIOB);
ucciaenoBanre aM(pOTEepHBIX CBOMCTB THIPOKCUAA ATFOMUHHS W THIPOKCHUIA
[IMHKA; PEIICHHE IKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHeume MeTamibl
1 X COCAUHCHUS

XuMHS ¥ OKpyXkarolas cpeaa

HoBble maTepuansl u TexHOIOrMU. BemniecTBa n MaTepuaibl B IOBCEAHEBHOM
JKU3HM YesloBeKa. XUMUs U 3I0pOBhe. be3omacHoe Ucmnoap30BaHme BEIIECTB U

XHUMHUYCCKUX peaKHI/Iﬁ B 6LITy. HepBaﬂ IoOMOIIb IMPU XUMHUYCCKHUX OKOTaX U

OTpPaBJICHHUSX

4.2

OCHOBBI ~ JKOJIOTMYECKOH  TIPaMOTHOCTH.  XHMHUYECKOE  3arps3HEHHE
okpyxaromient cpeasl ITJIK. Ponb xumun B perieHu# 5K0JI0rHYeCKUX MpooIIeM.
[TpupoaHble MCTOUYHUKHU YIIIEBOJOPOJOB (YroJyib, NPUPOAHBIN ra3, He(Th),

MIPOJIYKTHI X MEepepabOTKH, UX POJIb B OBITY M MPOMBIIIIEHHOCTH

4.3

XUMHUYECKUH SKCTIEPUMEHT: N3ydeHHEe 00pa31ioB MaTepHaioB (CTEKJIIO, CTIIIABbI

MCTAJIJIOB, TOJIUMCPHBIC MaTepI/IaJ'IBI)




IPOBEPSIEMBIE HA OI'D 110 XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJbHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIeMOro
TpedoOBaHMS

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

1

IIpencrasnenue:

1.1

0 TI03HABAa€MOCTHU SIBJIEHUN NPUPOJbI, NOHHMaHHUE OOBEKTUBHOU
3HaYMMOCTH OCHOB XMMMYECKOW HayKH KakK 00JaCTH COBPEMEHHOI'O
€CTECTBO3HAHHUS, KOMIIOHEHTa OOILIel KyJabTypbl M IMPaKTUYECKOU
JeSITEIbHOCTH 4YEJIOBEKa B YCIOBHMSIX COBPEMEHHOI'O OOIIECTBA;

IMOHUMAaHHUEC MECTAa XUMHU CPEAN APYIrUX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAaYYHBIX METOAAX IMO3HAHHA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOHAX HUCCICAOBAHUS BCIICCTB W HU3YUYCHUIA
XUMHUYCCKUX peaKHHﬁ; YMCHHUE HUCIOJb30BATH MOACIU  JJIA

0OBSICHEHUS CTPOCHUS aTOMOB U MOJICKYJI

o cepax npodeccuoHaTbHON NESITEIBHOCTH, CBI3aHHBIX C XUMHUEH
U COBPEMEHHBIMHM TEXHOJOTMSMH, OCHOBAaHHBIMH Ha JOCTHIKEHHSIX
XUMHYECKOH HAyKH, YTO IMO3BOJUT OOYYArOIIMMCSl pacCMaTpUBAaTh
XUMUIO Kak chepy cBoedl Oyaymed mnpodeccrnoHaTbHON
NEeSITeTPHOCTH W CHIeNIaTh  OCO3HAHHBIM BBIOOD XHMHH  Kak
npodWIBHOTO TMpeaMeTa NpU Mepexofe Ha YPOBEHb CPEIHEro

o01rero oopa3oBaHus

2.1

Brnanenue cucreMod XMMWYECKHX 3HAHMM M yMEHHE IPUMEHSTH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

BOKHEHIIIME XMMUYECKUE TOHATHUS: XUMHUYECKUH DSJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE U CI0KHOE BEIIECTBO, OJHOPOAHAS U
HEO/IHOPOJIHAsi CMECh, OTHOCUTENIbHbIE aTOMHAsi W MOJIEKYJIApHas
MacChl, KOJMYECTBO BEMIECTBA, MOJb, MOJSIPHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KUCIIOTAa, OCHOBAaHUE, CONb (CPEHHSIsI), XMMHUYECKAs
peakLus, peaklUHM COEIUHEHUs, pPEeaKLHMU pas3lIoKEHUs, PEaKLUU
3aMeIleHHUs], PeaKIM OOMEeHa, TEIUIOBOM 3(QEKT peakiu, SK30- U
SHJIOTEPMHUYECKHE PEAKIIMHU, PACTBOP, MAccoBas 0 XMMHUYECKOTrO

9JICMCHTAa B  COCAUHCHUH, MaACCOBasA HOOJd MW  NPOUCHTHAA
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2.3

KOHILIEHTPALKs BEIIECTBA B PACTBOPE, SIAPO aTOMA, SJIIEKTPOHHBIN CIION
aToma, aTOMHas OpOuTab, PagUyC aToOMa, BAJEHTHOCTb, CTENEHb
OKUCJICHHsI, XUMUYECKas CBS3b, JIEKTPOOTPULATEIBHOCTD, OJISPHAS
U HEIOJISIPHAs KOBAJIECHTHAS CBsI3b, MOHHAS CBS3b, METAJUIMYECKast
CBSI3b, KpUCTAJUINYECKAS pPEIIETKA (ATOMHAs!, HOHHAsI, METAJJINYECKas,
MOJIEKYJISIpHAsi), HOH, KaTHOH, aHUOH, 3JIEKTPOJIUT U HEIIEKTPOIIUT,
AIIEKTPOJIMTUYECKAsT JAUCCOIMALUS, pEeaKIMd MOHHOTO OOMeHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLMH,  OKUCIUTEIb U
BOCCTAHOBUTENb, OKHCJICHUE M BOCCTAaHOBJICHHE, JJIEKTPOJIM3,
XMMHYECKOE pPaBHOBECHE, OOpaTHMble W HEoOpaTUMblE DPEAKIHH,
CKOPOCTb XMUMHYECKOW peakuuu, karaimsarop, IIJK, kopposus
METAJUIOB, CIUIABbI

OCHOBOIIOJIATAIOINE 3aKOHbl XMMHM: 3aKOH COXPAaHEHHMS MaccChl,
nepuonnueckuil 3akoH J[.M. MenzeneeBa, 3aKOH IOCTOSHCTBA
COCTaBa, 3aKOH ABOrazpo

TCOpHUn XUMUH: ATOMHO-MOJICKYJISIpHAA TCOpus, TCOpHUA

BHCKTPOHHTH‘IGCKOfl JUucconmruanumn

Biianenne ocHOBaMM XMMHUYECKON IPaMOTHOCTH, BKJIFOYAIOILIEH :

3.1

YMEHUE TpaBWIbHO MCHOJb30BaTh M3YYECHHbIE BELIECTBA U
MaTepuaibl (B TOM 4YHCIIE€ MHUHEpalbHbIE YIAOOPEHUs, METAJIbl U
CIUIaBbl, TMPOAYKTHI MEpPepadOTKH  MPUPOJHBIX  HCTOYHHKOB
YTII€BOOPOAOB (yTJIsi, MPUPOHOTO Ta3a, HeTH) B OBITY, CETHCKOM
XO035MCTBE, HA TNPOU3BOJCTBE M NOHUMAHUE 3HAYECHHUS IKUPOB,
OenKkoB,  YIJIEBOJOB /Il OpraHM3Ma  4YelloBeKa; yMEHHe
MPOTHO3UPOBATH BJIMSHUE BEIIECTB U XUMUYECKHUX IPOIECCOB Ha

OpraHHU3M 4YeJIOBEeKa M OKPYKAIOUIYI0 IPUPOIHYIO Cpey

32
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YMEHUE MHTETPUPOBATh XUMUYECKHE 3HAHUS CO 3HAHUSAMU JIPYTUX
y4eOHBIX IPEMETOB

HaJINYMe ONbITa paboThI C pa3IMYHBIMU UCTOYHUKAMHU UHPOPMALIUU
0 XUMHH (Hay4yHas U Hay4yHO-NOMYJSIpHAas JHUTepaTypa, CIOBapH,

CIPAaBOYHUKHU, HHTEPHET-PECYPCHI)

34

YMEHHE OOBEKTHUBHO OILEHWBATh WMH(OPMAIUIO O BEMIECTBAX, WX
NpEeBpalleHUsIX W NPAKTHUYECKOM TMPUMEHEHHMH UM yYMEHHE

HCIIOJIB30BaTh €€ AJId pCIICHU A yqeGHo—nostaBaTeanHx 3aga4d




BJIaIIeHI/Ie OCHOBaMH ITOHSTHMHOI'O arrmapara 1 CHUMBOJIMYCCKOI'O

A3bIKa XUMHH JJIsI COCTaBJICHUA (bOpMYJ'I HEOpPTraHNYCCKUX BEIICCTB,

4 YpPaBHEHUM XHUMHUYECKMX pPEaKLHUi; OCHOBAMH XUMHUYECKOMN
HomeHkaTypbl (IUPAC u TpuBHanbHOI)
YMeHune o0bACHATH CBSA3b MOJIOKEHUs 1eMeHTa B [lepuonnueckoit
CUCTEME C YHCJIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
5 XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsj slpa, oOIlee YHCIIO
AJIEKTPOHOB), pACHpECICHUEM 3JJIEKTPOHOB IO JHEPreTUYECKUM
YPOBHSIM aTOMOB NEPBBIX TPEX MEPHOAOB, KaTU U KAJIbLIUS
[IpencraBinenne O  MEPUOAMYECKONW  3aBHUCHMOCTH  CBOWMCTB
XUMHUYECKHUX AJIEMEHTOB (paJiiyc aToma, 3JIEKTPOOTPULIATEILHOCTH ),
6 MPOCTBIX M CIOXHBIX BEIIECTB OT TMOJOXKEHHUS DSJIEMEHTOB B
[lepuonnueckoii cucreme (B MajblX IMEPUOAAX U TJIABHBIX
MOJArPYMIax) v 3JEKTPOHHOTO CTPOEHUS aTOMa
7 YMmenue knaccuuuupoBarh:
7.1 XAMHUYECKHE DJIEMEHTHI
7.2 HEOpraHMYEeCKUe BellecTBa
7.3 XUMHUYECKHE PeaKIun
8 YMeHue ornpenensTh:
g1 BaJICHTHOCTh M CTETCHb OKHCIICHUS] XUMUUYECKHUX AJIEMEHTOB, 3apsijI
' HMOHA
g2 BHUJI XUMHUYECKOM CBS3M U THUIl KPUCTAJUIMUYECKOW CTPYKTYphl B
. COCTMHEHUSX
8.3 XapakTep Cpellbl B BOJHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHUH)
8.4 OKHCIIUTENb U BOCCTAaHOBUTEIb
9 YMeHue xapakTepu3oBarh (pU3NUecKre U XUMUYECKHUE CBOMCTBA:
MPOCTBIX BEIIECTB (KUCIOPOA, O30H, BOJIOpPOA, TpaduT, anmas,
9.1 KpeMHHH, a30T, ¢ocdop, cepa, XJIOp, HATPUM, KaIHA, MarHHMH,
KaJIbIIMH, aJTIOMHHHH, JKEJIe30)
CJIOKHBIX BEIIECTB, B TOM YHUCJI€ UX BOJHBIX pacTBOPOB (Boja,
92 aMMHaK, XJOPOBOJOPOJ, CEPOBOJOPON, OKCHIbI U THIPOKCHJbI

metaimoB [-IIA rpynm, amromunus, meau (1), nuaka, xenesa (I u

II), oxcuapl yrnepoaa (I u IV), xpemuus (IV), azora u pochopa (111




u V), cepor (IV u VI), cepnucras, cepHas, a3oTucras, a30THasd,
dbocdopHas, yrojbHasi, KpeMHHEBasK KHCJIOTA U UX COJIH)

IIPOrHO3UPOBATE H  XapaKTECPHU30BaTh CBOMCTBaA BCIICCTB B

3aBUCHUMOCTHU OT HUX COCTaBa U CTPOCHH:A, MPUMCHCHHUEC BCIICCTB B

- 3aBUCUMOCTH OT HMX CBOHCTB, BO3MOXKHOCTh IPOTECKAHUS
XUMHUYECKUX MPEBPAILICHUN B PAa3JIMUYHBIX YCIOBUSIIX
10 YMeHHe COCTaBIIATh MOJIEKYJISIPHbIC U MOHHBIC YPaBHEHUSI pEeaKIui,
B TOM YHCJIE:
10.1 peaKIii HOHHOTO OOMEHa
10.2 OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI
103 WUTIOCTPUPYIOIIUX XHWMUYECKHE CBOWMCTBA HW3YUYEHHBIX KJIACCOB
' (TpyImi) HEOPraHUYECKUX BEUIECTB
10.4 MOJATBEPKIAIOIIUX FCHETUYECKYIO B3aUMOCBSI3b MEXI1Y HUMH
11 YMeHHe BBIYUCIATH (IIPOBOAUTH PACUETHI):
11 OTHOCUTEIIbHYI0 MOJIEKYJISIPHYIO M MOJIAPHYIO MAacChl BEIIECTB,
' MacCOBYIO JIOJIF0 XUMHYECKOTO 3JIEMEHTA B COSMHEHUH
11.2 MAacCOBYIO JOJTIO BEIIECTBA B PacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 M0 YpaBHEHUSM XHMHMUYECKUX PEAKIUNd M HAXOAUTh KOJIMYECTBO
' BEIIIECTBA, 00BbEM U MAaCCy PEareHTOB WU MPOTYKTOB PEAKIIUN
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMH  METOJJaMH  HAy4YHOro T[O3HaHus (HaOIIOAeHHE,
1 U3MEpPEHHE, IKCIIEPUMEHT, MOACIIUPOBAHNE) IPU U3YyUYEHUN BEILIECTB
' U XUMUYECKHX SIBJICHHUH; yMeHUe chopmMynIupoBaTh mpoodiieMy u
MPEAJIOKUTh TYTU €€ PeIIeHUs
122 Oe3omacHOi pabOThl ¢ XMMHUYECKUMHU BEIIECTBAMH, XUMHUYECKOU
' MOCY/I0H M J1a0OpaTOPHBIM 00OPYIOBAHHEM
MpaBUiaMu 0e30ImacHoro oOpareHus c BCIICCTBaMH,
WCIIOJIb3YEMBIMH B TTIOBCETHEBHOW KM3HU, TIPABWJIAMH TTOBEJICHUS B
123 [EeNsIX COepeKESHHs 30POBbSI U OKPYXKAIOIIEH MPUPOIHON CPEIIbI;

MOHMMaHUE BpeJa (0MacHOCTH) BO3AECUCTBUS Ha KUBbIE OpPTaHU3MBbI
ONpeAeIEHHBIX BEIECTB, croco6oB YMEHBIIEHUS u

MIPEAOTBPAIIEHUS UX BPEIHOTO BO3JICUCTBUS




13

13.1

13.2

13.3

Hamune MPAKTUYCCKUX HABBIKOB INIAHUPOBAHUA U OCYIICCTBIICHUA

CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:

U3y4eHHEe M  omnucaHue  (U3MYECKHX  CBOWCTB  BEIIECTB;
03HAKOMJICHHE ¢ PU3UICCKIMH U XUMHYECKUMU SIBIICHUSIMU; OTIBITHI,
WUTIOCTPUPYIOIIME MTPU3HAKU MTPOTEKAHUA XUMHUECKUX peaKlnui
U3YyYeHHEe CII0OCOO0B pa3zesieHus: cMecei

MOJIyUeHUE KHUCIOpPOJa M H3YYEHHE €ro CBOICTB; MOJIy4YeHHE
BOJIOPOJIa U U3YYEHUE €r0 CBOMCTB; MOJIyYEHHUE YITIEKUCIIOTO raza u
M3Y4YEHHE €ro CBOWCTB; MOJyYeHHE aMMHaKa W H3yYeHHUE €ro

CBOWCTB

13.4

13.5

IIPUTOTOBJIEHUE DPACTBOPOB C OIPEACIEHHON MACCOBOM JOJIEU
pPacTBOPEHHOIO BEILECTBA

IPUMEHEHWE  HMHJAMKATOpOB  (JlakMyca,  METWIOpaHka WU
denondranenna) sl ONpEeNeHUsI XapakTepa Cpelibl B pacTBOPax

KHUCJIOT U LIeJIoYei

13.6

HCCIICIOBAaHNE U ONHCAaHHE CBOICTB HCOPraHM4CCKHUX BCIICCTB
Pa3IMYHBIX KJIACCOB; NU3YUCHUC B3aMMOACHCTBUS KUCIOT C MCTajlllaMu,
OKCHJaMH METaJlJIOB, PaCcTBOPUMBIMHA )41 HEPACTBOPHUMBIMU
OCHOBAHUSAMHU, COJEIMH, IIOJYYCHHC HEPACTBOPHUMBIX OCHOBaHHﬁ;
BBITCCHCHUE OJHOro McCETajlyia JApyruM U3 pacTBopa COJIH;
HUCCICIOBAHUC aM(pOTCpHBIX CBOICTB THUAPOKCUIOB aJITFOMUHUSA U

IMUHKA

13.7

13.8

peIIeHNe SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMaM: «OCHOBHBIE KITACCHI
HEOPraHUYECKHUX COETUHEHHI; «INEeKTPOIUTUYECKAS
auccoruanusay, «BakHeHInne HEMETalIbI M WX COCIAHMHCHUI,

«Baxkneiiiie MeTalIbl M UX COSANHECHU

XUMHUYECKHE  OKCIEPUMEHTHI,  HWUIIOCTPUPYIOIINE  MPU3HAKH
MPOTEKAHUS PEAKIIMH MOHHOTO OOMEHA; KaYeCTBEHHBIC PEaKIIUU Ha
MPHUCYTCTBYIONIME B BOJHBIX PAcTBOpPAaX HOHBI: XJIOPUI-, OpOMHUI-,
wonua-, cynbdar-, ¢ocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
TUAPOKCUI-UOHBI, KATHOHBI aMMOHUS, MATHUS, KAJIBIUsI, aTIOMUHUS,

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

14

YMmeHnue:




NPEICTaBIATh PE3yJAbTaThl JKCIEpUMEHTa B (OopMe BBIBOOB,

14.1 JI0KA3aTeNbCTB, IPaQUKOB U TAOMUI[ U BBISBIATH IMIHPUUYECKUE
3aKOHOMEPHOCTH
YCTAQHABIMBAaTh  CBA3M  MEXAY  peajbHO  HAOIIOZaeMbIMU
14.2 XUMHUYECKHUMH SBJICHUSIMH M TPOLIECCAMU, TMPOUCXOASIIUMU B

MakKpo- ¥ MUKPOMHUPE, 0OBACHATH IPUUNHBI MHOTOO0OPa3usl BEIIECTB




INEPEYEHD 2JIEMEHTOB COIAEPKXAHUSA, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Koxa

1.1

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

HepBOHa‘IaJIBHBIe XUMHUYCCKUEC ITOHATHUA

Yucrteie BemecTBa U cMecu. CriocoObl pa3zienieHus: cMeceit

1.2

1.3

AToMBI U MOJICKYJIBI. Xumudeckue diaeMeHTBHL. CHMBOJIBI XUMHYCCKHX
QJICMCHTOB. HpOCTBIe H CJIO0XXHBIC BECIICCTBA.

XumMuueckas (1)OpMy.]'Ia. BaneHTHOCT, aTOMOB XMMHUYECKHMX DJIEMEHTOB.

CreneHb OKUCICHUA

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OrtHocuTenbHAs aTOMHas Macca.
OTHOCHUTENBHAS MOJICKYJISIpHAA Macca. MaccoBas J0J1s1 XUMUYECKOTO dJIIEMEHTA

B COCAMHCHUU

1.5

1.6

KommdgectBo BemectBa. Monb. Mossipaas macca. MoJIIpHBIIA 00BEM Ta30B.
B3anMocBs3b KoIu4ecTBa, MacChl M YUCIA CTPYKTYPHBIX €IMHUIL BEIIECTBA
®u3nuecKue U XMMHUUYECKHUE SIBJICHUS. XUMUYECKas peakuus U €€ MpU3HAKH.

3akoH COXPAHCHUSA MACChI BCHICCTB. XHMUYECKHUE YpaBHCHUA

HepI/IOI[I/I‘ICCKI/Iﬁ 3aKOH H Hepnonnqecxaﬂ CUCTEMA XHUMHYCCKHUX JOJICMCHTOB

J.1. MenneneeBa. CTpoeHrue aToMOB

2.1

[Iepnonnueckuit 3akoH. Ilepuonnueckas cucreMa XHMHYECKHX DJIEMEHTOB
J.. Menneneesa. Ilepuoasl u rpynmbl. OU3HUECKUI CMBICI MOPSIAKOBOIO

HOMEpa, HOMEPOB MEepPHOJia U IPYIIIbI AJIEMEHTA

2.2

Crpoenue atomoB. CoctaB aTOMHBIX snep. M3oronsl. DnekTpoHbl. CTpoeHHe
JIEKTPOHHBIX 000J0YeK aToMoB TMepBbIX 20 XHMMHUYECKUX DIIEMEHTOB

[Tepuonnueckoit cucremsl [I.1. Menneneena

2.3

3aKOHOMepHOCTI/I B U3MCHEHHNM CBOMCTB XMMHUUECCKHX DJIEMCHTOB MEPBBIX TpéX
NepruoaoB, Kajus, KaJbLUA (paJ:[I/cha ATOMOB, JJICKTPOOTPHULIATCIBHOCTH,
MECTATNIMYECCKUX HW HEMECTAIIIMYCCKHX CBOf/iCTB) n Hx COC}II/IHGHI/Iﬁ B
COOTBCTCTBHH C IIOJIOXKCHHEM OJICMCHTOB B HepHOHquCKOﬁ CUCTEMEC H

CTPOCHUEM HUX AaTOMOB

Crpoenue BeliecTBa

3.1

Xumuueckasi cBsizb. KoBasieHTHass (MOJisipHAsE M HEMOJSIpHAs)  CBSI3b.
DONeKTPOOTPUIATEIbHOCTh ~ XMMHUYECKUX  3JeMEeHTOB. oHHas  CBsI3b.

Merannuueckas cBSI3b




3.2

Tunsl KpUCTAJUIMUECKUX PEIIETOK (aTOMHAasl, HWOHHAs, METAJUIMYecKas),
3aBMCHMOCTb CBOMCTB BEILECTBA OT THUIIA KPUCTAILIMYECKON PEIIETKH U BHJIA

XUMHUYECKON CBI3U

4.1

4.2

Baxwneline npencraBuTeNM HEOPraHWYECKUX BellecTB. Hemertamisl U ux

COCOIUHECHUS. MeTamisl 1 ux COCIUHCHNUA

Knaccudukanuss 1 HOMEHKJIATypa HEOPraHMYECKUX COCAMHEHUI: OKCHIIOB
(coneobpazyromue: OCHOBHBIE, KHUCJIOTHBIE, aM(poTepHBIC) u
Hecosieo0pa3yrome; OCHOBaHMH (IMIENOYM M HEPAaCTBOPUMBIC OCHOBAHWSA);
KHCIOT (KUCIIOpOJCOJepXKamue W OECKHCIOPOAHBIE, OIHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJICH (CpEIHUX M KUCITBIX )

dusnyeckue M XHUMHUYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-HCMCTAJJIOB:

BOJIOPOJIA, XJIOpa, KUCIOPO/Ia, Cephl, a30ta, hocdopa, yriepoaa, KpeMHUS

4.3

4.4

du3nyeckre 1 XUMHYECKHE CBOMCTBA IMPOCTBhIX BEIICCTB-MCTAJIJIOB: JIMTHUA,
HaTpus, KaJIvid, Mardivis U KaJbOus, AJIIOMUHHA, KEJIC3a. SHGKTPOXI/IMI/I‘ICCKI/Iﬁ

o) HaprI)KeHI/Iﬁ MCTAJIJIOB

dusznueckue 1 XUMUYECKHE CBOMCTBA BOJOPOJHBIX CO€OUHEHHUI HEMETAJJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOIOPO/IA, aMMHUAKA

4.5

dusnyueckue U XMMHUYECKUE CBOMCTBAa OKCHUIOB HemeTaiwioB: cepsl (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yraepona(Il, IV), kpemuusa(IV). [lonyuenue

OKCHJOB HEMETAJIJIIOB

4.6

4.7

4.8

4.9

Xumnueckue cpoiictBa okcuaoB: MetauioB IA-IIIA rpynn, muuka, meau(Il) u

xene3a(Il, III). [TomyueHune okCHI0B METAIIIIOB

XUMHUECKUE CBOWCTBA OCHOBAHUHN M aM(pOTEPHBIX THIPOKCUIOB (Ha MpUMepe
THAPOKCUIOB alllOMMHHUS, JKeje3a, ULuHKa). [lodydeHne OCHOBaHUN U
aM(OTEPHBIX TUAPOKCHUIOB

OOme XMMUYECKHE CBOWCTBA KUCIIOT: XJIOPOBOAOPOAHOM, CEPOBOIOPOIHOM,
CEpHHUCTOM, CepHOM, a30THOH, (hochopHOl, KpeMHUEBOM, yroabHOU. Ocobbie
XUMHUYECKHE CBOMCTBAa KOHIICHTPUPOBAHHOM CEPHOM M a30THOM KHCIIOT.

HonyquI/Ie KHUCJIOT

OO6ue xuMHuYeckre cBoiicTBa cpenHux coneil. [lomyuenue comneit

4.10

[Tonydenue, coOupaHue, pacro3HaBaHWE BOAOPOJA, KHUCIOPOAA, aMMHUaKa,

YIJIEKHUCIIOTO Ta3a B JIA00OpaTopuu

4.11

[Tonyuenne aMMuaka, CEpHOM M @30THOM KUCJIOT B IPOMBITIUIEHHOCTH. O01ne

CIOCOOBI OJTYYECHHUSI METAJIIOB




4.12

I'enetnyeckas CBA3b MCXKY KilaCCaMU HCOPTaHUYCCKUX COGI[I/IHCHI/Iﬁ

XUMHUYECKUE PEAKIUU

5.1

Knaccuukanus XuMHUECKUX peakuii o pa3InYHbIM IPU3HAKAM: 110 YUCITY U
COCTaBY Y4YaCTBYIOIIMX B pEaKIMM BEIIECTB, MO TEIUIOBOMY 3(ddexTy, mno

M3MEHEHHIO CTEIICHEH OKHCICHUSI XUMUYECKHUX SJIEMECHTOB

5.2

5.3

54

5.5

TernnoBoit 3pdeKT XUMHUYECKOH peaku, TEPMOXMMUYECKHE YpaBHEHHUSI.
DK30- ¥ 9HI0TEPMUYECKUE peakuy. TepMOXUMHIECKHEe YpaBHEHUS
OKHCIUTENEHOBOCCTAHOBUTENBHBIE peakunu. OKUCIUTENN 1 BOCCTAHOBHUTEIH.
IIpoumecchl  OKHCIEHHUS M BOCCTAHOBJICHHUS.  OJEKTPOHHBIM  OamaHC
OKHCIIUTEIIbHOBOCCTAHOBUTEIHLHOM PEeaKIIH

Teopust snekTpoauTHYECKO aucconnanuy. KatnoHel, aHHOHBI. DJIEKTPOIHUTHI
U HEe3JIEeKTPOoJUThl. CUIIbHBIE U ClIa0ble 31eKTPOJIUTHl. CTeneHb TUCCOUalun

Peakuuu noHHOTO obMeHa. YcioBus IIPOTCKAHHA peaKuHﬁ HOHHOTI'O O6M€Ha,

IIOJIHBIE Y COKPAIIEHHBIE HOHHBIE YPABHEHUS PEAKIIMU

XHMHMS M OKpYXKarolas cpeaa

6.1

BemecrBa m Marepuansl B IIOBCEJHEBHOW JKHM3HM 4YeloBeKa. be3omacHoe
UCIOJb30BAHME BEUIECTB M XMMUYECKHUX pEaKUUi B jabopaTopuu U OBITY.

HepBasf IIOMOIIb TP XUMHUYCCKUX OKOTaX U OTPABJICHHUAX

6.2

XUMUYECKOE 3arpsi3HEHUE OKpyKarolled cpeibl (KUCIOTHBIE — JOXKIH,
3arps3HEHUE TOYBBI, BO3JlyXa M BOAOEMOB), CIIOCOOBI €ro IMpeloTBpaIleHUs
[IpenensHas nomyctumasi koHueHTpauus Bemects (IIJIK). Poxas xumuu B
pelIEHUH HKOJIOTUYECKUX MpobieM. YcCuieHHe NapHUKOBOro 3(dekra,

pa3pylieHrue 030HOBOTO CJIOSI

6.3

6.4

[Ipumenenue cepsl, a3ota, ¢pocdopa, yriaepoaa, KpeMHHUS U UX COCTUHEHUH B
ObITYy, MEAMIIMHE, MPOMBIIUIEHHOCTH M CEIbCKOM Xo3siiicTBe. [IpuMeneHue
METAJUIOB M CIUIABOB (CTallb, YYT'YH, IIOPATIOMHHHUN, OpoH3a) B OBITY H
MIPOMBIIIJIEHHOCTH UX coenHeHui. [ToHsTHE 0 KOPPO3UH METAIIJIOB, OCHOBHBIE
CIOCOOBI 3aIIUTHI UX OT KOPPO3UU

[IpupoaHble HCTOYHMKH YIIIEBOJOPOJOB (Yrojib, HMPUPOAHBIN Ta3, HE(Th),

MIPOJYKTHI UX MepepaboTku (OEH3UH), X POJIb B OBITY U MPOMBILIUIEHHOCTH

6.5

[TepBoHavabHBIE TIOHATHA OO0 OPraHUYECKHX BEIIECTBAX KaK O COCIMHEHHSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, 3TaHOJI, TJIULIEPHH, YKCYCHAs KUCIIO0TA).
[TonsiTre 0 OMOOTUYECKH BaKHBIX BEIIECTBAX: XKHUPAX, OCIIKaX, yriIieBoIaX — U UX

POJIM B JKU3HU YCIIOBCKA




PacuéTrr:

7.1 o GpopmMynaM XUMHUYIECKUX COCTUHEHUHN
7.2 Macchl (MaccoBOif) JJ0JIM PaCTBOPEHHOIO BEILIECTBA B pACTBOPE
7.3 10 XUMUYECKUM YPABHCHHSIM




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

» Xumusi: 8-if kiacc: 0a30BbIN YPOBEHb: YUEOHUK; 5-€ U3IaHKE, TepepaboTaHHOE
["a6puensn O.C., OctpoymoB U.I'., CnaakoB C.A. AKIIMOHEpHOE OOIIECTBO
«M3parenbctBo «IIpocBemienne»

» Xumusi: 9-if kinacc: 6a30BbIi ypOBEHb: YUEOHUK; S-€ U3aHue, TepepaboTaHHOe
IMabpuensn O.C., OctpoymoB N.I'., CnaakoB C.A. AKiIMOHEpHOE OOIIECTBO

«3marensctBO «lIpocBemienre»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIS
Metonunueckoe nmocodue k yueOnuky O. C. ['abpuensina «Xumus». 8 kmacc / O.

C. I'abpuenstn. — M. : lIpoda, 2018. — 109, [3] c.

Mertoanueckoe nocooue k yueonuky O. C. 'abpuensina «Xumus». 9 kiacc / O.

C. I'abpuenstn. — M. : Ipoda, 2018. — 109, [3] c.

HU®POBBIE OGPA30OBATEJIBHBIE PECYPCbHI U PECYPChHI CETU
UHTEPHET
https://resh.edu.ru/subject/29/8/ - 8 knacc

https://resh.edu.ru/subject/29/9/ - 9 xnacc
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