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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE TpeOOBaHUI K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Takke Ha OCHOBE (eAepanbHOl pabouei MporpaMMbl BOCITUTaAHUS
U ¢ y4€TOM KOHIICTIIMKM TIPETOJaBaHus ydeOHOTO TMpeaMeTa «XuUMHUS» B
oOpa3oBaTenbHBIX opranu3anusax Poccutickoit denepamnum.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIleH cTpaTeruu
OoOy4eHMs, BOCHHUTAHHS M Pa3BUTUA OOYYAIOIIMXCS CPEICTBAMHU Yy4eOHOTrO
npeamMeTa, yCTaHaBINBAET 00s3aTeNbHOE IIPEIMETHOE coJiep KaHue,
IpeaycCMaTpuBaeT paclpelesieHHe €ro IO KilaccaM M CTPYKTYpUPOBAHHUE 10
pazienaM M TeMaM MpPOrpaMMbl IO XHWMHUH, OMNpPEIETseT KOJUYECTBEHHBbIE U
KaueCTBEHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YYE€TOM MEKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM  y4eOHOTrO  mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarouIuMxcs, OMNpPEAeNSseT BO3MOXHOCTA TMpeaMera s
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUSI OCHOBHON 00pa3oBaTebHOU
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHUI K
pe3yibTaTamM 00y4YeHUs XMMUU Ha YPOBHE LieNiel U3yueHHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATEIbHOM JEATEIbHOCTH OOYyYarolmerocs IO OCBOCHHIO
y4e0HOT0 coIepKaHusl.

3HaHME XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
oOy4aromierocsi, ero MpeACTaBICHU O MaTepUaIbHOM E€IMHCTBE MHUPA, BAXKHYIO
pOJib UTPAOT (POpMHUPYEMbIE XMMHUEH MPEICTABICHUS O B3aUMOIPEBPAIICHUSIX
SHEPrUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npo0JjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUYECKOM,
MUIIEBOM U 9KOJIOTUYECKON O€30MacCHOCTH, MPOOIIeM 3IpaBOOXPaHEHUS.

N3ydyeHne xumuu:

CIOCOOCTBYET  pealM3aluMyd  BO3MOXXHOCTEH  JJII  CaMOpa3BUTUS U
dbopmMupoBaHUsI KYJIbTYPhI JIMYHOCTH, €€ 0011Iel U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHWE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OOy4JaromMXcs, HABBIKOB HX CaMOCTOSITEIBHOW  Y4eOHOM  JIESITEIBbHOCTH,
OKCIIEPUMEHTAJILHBIX M HCCICIOBATEIbCKUX YMEHUW, HEOOXOIMMBIX Kak B
MTOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM IeSITENLHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
L[ETTOCTHOTO B3IJIsia HA €IUHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIONUXCS;



CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K ECTECTBEHHO-
HAy4YHBIM 3HaHUSM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJOTMYECKOE
oOpa3oBaHre 00yJarONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XUMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHusi ~ y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCS  MEAarorm4ecKu
aIalITUPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKHM XUMUH Ha ONpeAeIEHHOM dTane eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHM H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYEeCKON XUMHH.

CrpykTypa coaepkaHus MPOrpaMMbl IO XMMHUU CPOPMUPOBAHA HA OCHOBE
CUCTEMHOr0O noaxona K €€ m3ydeHnro. CoaepkaHue CKIIAJbIBACTCS U3 CUCTEMBI
IOHATUI O XUMUYECKOM IEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUI O XUMHUYECKON
peakuuu. OO0e 53TH CHUCTEMBI CTPYKTYPHO OPTraHU30BaHbl MO0 NPUHIMUILY
MOCJIEIOBATEIBHOTO Pa3BUTHUS 3HAHUII HA OCHOBE TEOPETHUECKHUX IMPEICTaBICHUI
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuogmyeckoro 3akona /. 1. MenzeneeBa Kak OCHOBHOT'O 3aKOHA XUMUHU;

— YUYEHHUS O CTPOEHUHU aTOMa U XUMUYECKOM CBA3H;

— TpelncTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBoOpax.

Teopernyeckne 3HaHUS PpPacCMATPUBAKOTCS HA OCHOBE HMIIMPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENHHO OT OJJHOTO
YPOBHS K IPYTrOMY, BBITIOJIHSS (DYHKIIMU OOBSICHEHUS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHUS U BO3MOKHOCTEH MPaKTUYECKOTO MPUMEHEHHUS U MOJTYyYEHUS U3y4aeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEACTABIICHNUS] O XUMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
€€ CUCTEeMHOM MPUPO/Ibl, IEHHOCTHOIO OTHOILICHUS K HAYYHOMY 3HAHUIO U METOAaM
NMO3HaHUA B Hayke. M3yyeHue XUMUU MPOMCXOAMT C MPUBJICYEHUEM 3HAHUU U3
paHee M3YyYCHHBIX Y4YEOHBIX mpeameToB: «Okpyxatomuid mup», «buonorus. 5-7
KJIaCCh» U «Pu3uka. 7 Kiacey.

[Ipy wu3ydyeHUH XUMHUM TPOUCXOAUT (PopMHpOBaHUE 3HAHUN OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEeIIbHOCTH Y€JIOBEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpPhI. 3a/1aua
y4eOHOro MpeaMeTa COCTOUT B (JOPMHUPOBAHUU CHCTEMbl XUMUYECKUX 3HAHUNA —
BOKHEUITUX (PaKTOB, OHITHI, 3aKOHOB ¥ TEOPETUYECKUX MOJIOKEHUM, JOCTYITHBIX
000011IeHUI MHUPOBO33PEHUECKOT0 XapaKTepa, s3blka HAayKH, B MPUOOLIEHUU K



HAyYHBIM METOJaM TO3HAHUS MPU MU3YYCHHUH BEIIECTB U XMMHUYECKUX PEaKIui, B
(GbOopMHPOBAHNUY U PA3BUTUU MMO3HABATEIHHBIX YMEHUN U UX IPUMEHEHUHU B YICOHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM ACSITENbHOCTH, OCBOCHUHU MPaBHII
0e30macHOro 00pallleHus ¢ BEIIECTBAMH B IIOBCETHEBHOW KU3HH.

[Ipu u3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs Ba)KHOE
3Ha4YeHHE MPUOOPENTU TaKUE 1IETH, KaK:

— (opmupoBaHHE WHTECIUICKTYaJIbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY IPUHATHUIO PEUICHUH,
CIIOCOOHOM a/IalTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSM SKU3HU;

—  HampaBJICHHOCTh OOy4YeHUST Ha  CHCTEMaTHYECKOE MPUOOIIECHUE
o0y4aromuxcss K CaMOCTOSTEIbHOM IMO3HABATEIbHON JESATENbHOCTH, HAay4YHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIIMM MOTHBAIIMI0O U PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne yciaoBuil, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00YUYatOITUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJTFOUEBBIX KOMITCTCHIINM), UMEIOIMNX YHHBEPCAIBHOE 3HAYCHUE [IJIS
Pa3TUYHBIX BUOB JICITCIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATILHOW U  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKPYXAIOMIEr0 MHpPA, WCIOJb3YysS 3HAHWS W OIMBIT, MOJYYCHHBIC MPU HU3YUCHUH
XUMUH, IPUMEHSITh UX TIPH PEIICHUH TTPOOJIEM B IIOBCETHEBHON KU3HU U TPYAOBON
NeSATEeITbHOCTH;

— ¢opMmupoBaHHEe y OOydYalOIIMXCA TYMAaHUCTHYECKUX OTHOIICHUIA,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHUM MJis1 BBIPAOOTKH IKOJIOTHYECKHU
1€JIeCO00Pa3HOro MOBENECHUSI B OBITY M TPYIOBOM JESITEIBHOCTH B IEJSIX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAaMOBOCIIUTAHMIO HAa OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpO(MHIIS M HAMPABICHHOCTH NaTbHEUIIETO
oOy4eHus.

OO611ee 9ncio YacoB, OTBEACHHBIX TSI M3YYCHHS XUMUHU Ha YPOBHE OCHOBHOTO
obmiero odpasoBanus, coctaBisieTr 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COJAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4€JOBEKAa. XUMHS B CUCTEME HayK.
Tena wm BemjectBa. Du3nMueckue CBOWMCTBA BEMIECTB. ArperaTHOE COCTOSHUE
BemlecTB. [loHsATHEe 0 MeToax MO3HAaHHWS B XUMHUH. UMCThIE BEHIECTBA U CMECH.
CriocoObl pa3zeseHust cMecei.

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

Xumnyeckasi hpopmyina. BaleHTHOCTh aTOMOB XMMHUYECKHX AJIEMEHTOB. 3aKOH
MOCTOSTHCTBAa cOCTaBa BemiecTB. OTHOcCHUTENbHAsE aTOMHasi mMacca. OTHOCUTENbHAs
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEUHEHUH.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMOCBSI3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCTMHEHUH.

Du3NYEeCKUEe U XUMHUYECKUE SBJICHUS. XUMHUECKasd peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMHUYeckue ypaBHeHUs. Kiaccudukarms
XUMUYECKUX PEAKIUH (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYA0M, MpaBUiaMu pabOTHI B JIAOOpATOPUH U
npuémMamMu 0OpalleHus: ¢ JIabopaTOpHBIM O00OpPYJAOBAHUEM, U3YUCHHE U OMHCAHUE
bu3nUecKuXx CBOWCTB 0O0pa3lOB HEOPraHUYECKUX BEIISCTB, HAOJIOJACHHE
¢buznyeckux (IUJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUINIEHWE U KOHJCHCALMSI BOJABI) U XUMHUYECKUX (FOPEHHE CBEUH, MPOKAIUBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUMN, HAOII0IeHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUYECKUX peakiuil (pa3ioKeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHUE TUAPOKCHUIA
meau (II) mpu HarpeBanuu, B3auMoieicTBHE *kene3a ¢ pactBopoM cosd meau (II),
U3y4YeHUE CIOCOOOB PA3JENICHHs] CMECEH: C MOMOILBI0 MAarHuTa, (UIbTPOBAHUE,
BbITIApUBaHUE, AUCTHWLISAIUA, XpoMaTorpadusi, MpoBEACHNUE OUYUCTKH MMOBAPEHHOMN
CONM, HaONIOJCHWE W  ONUCAaHWE  PEe3yJIbTaTOB  NPOBEICHUS  OIIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHWs MAacChl, CO3/JaHME MOJIEIEH MOJIEKYJ
(I1IapOCTEepPKHEBBIX ).

BaxHelline npeacTraBuTe 4 HCOPraHUYECKUX BELIeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucmopon — 3ineMeHT U mpocToe
BenlecTBo. HaxoxxaeHuwe kuciaopoga B mIpupoje, (u3nueckue M XUMHYECKHe
cBoiictBa (peakuuu ropeHusi). Oxcunpl. [lpumenenue xkucnopona. CrocoOsbl
MOJIyYeHHUs] KUcIopoda B JabopaTOpuu W TPOMBIIUIEHHOCTU. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajuioTporHas MoAuGUKaIsa KUCI0poaa.



TennoBoit 3p(HeKT XUMHUUECKONW peaklnH, TEePMOXHMUYECKUE YpPaBHEHHUS,
9K30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroiab M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bonopon — aneMeHT u mpoctoe BemecTBo. HaxoxaeHue Bogopoaa B NpUpoze,
bu3nYecKue 1 XUMUYECKUE CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyueHus. Kuciorsr
Y COJIH.

Momnsipabiii 00BEM ra3oB. PacyéTsl N0 XUMUYECKUM YPAaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacelllieHHbIE M HEHACBIIIEHHBIE PAcTBOPbl. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBast 10JI1 BEIIECTBA B PacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B mpUpOZI€ M B KU3HU 4YeIOoBeKa. KpyroBopoTr BoAbl B MPUPOJIE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanusa neopranumdeckux coenuHenuit. Oxcuapl. Knaccuduxarus
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHCJIOTHbIE, aM@oTepHbie) W
HecosieoOpasyromue. Homenknarypa okcuaoB. Dusnueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccudpukanuss oOCHOBaHMI: WIENOYM W HEPACTBOPUMBIE
ocHOoBaHusA. HomeHkiarypa ocHoBaHuii. PU3NUECKHE U XMMHUYECKUE CBOWCTBA
ocHoBaHuU. [losyyeHne ocCHOBaHUM.

Kucnotsl. Knaccudukanus kucnor. Homenknarypa kucior. Ousndeckue u
XAMHUYECKUE CBOWMCTBAa KHUCIOT. Psan axktuBHoctm metamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Conu. HomeHnknarypa coseil. @u3znueckue U XUMHUYECKHE CBOMCTBA COJIEH.
[TomydyeHue conei.

['eHeTnyeckas CBSI3b MEXKY KIaCCAMU HEOPTaHUYECKUX COCIMHEHMUI.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJyUYEHHUE,
coOupaHue, pacrno3HaBaHWE M M3YYCHHE CBOMCTB KHUCJIOPOJa, HAOIIOJCHUE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
IpeKpalieHus ropeHus (Imosxapa), 03HakoMJIEHUE ¢ 00pa3liaMu OKCUJI0B U ONTUCAHUE
WX CBOMCTB, TMOJy4YeHUE, COOMpaHHE, paClO3HABAaHHE M U3YYCHUE CBOWCTB
BOJIOpoJia (ropeHue), B3aumo/ierictsue Bogopoaa ¢ okcuaoM meau (II) (BozmoxxHO
WCITIOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOACHUE 00PA3I[OB BEMIECTB KOJIUYECTBOM
1 Monb, uccienoBaHHE OCOOEHHOCTEH pacTBOPEHMs BEIIECTB C Pa3IMYHON
PacTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C OMPEIAEIEHHOW MACCOBOM JOJIEU
pPacTBOPEHHOIO BEIIECTBA, B3aUMOJIECHCTBHE BOJbl C METa/llaMU (HATPUEM U
KaJIblluEM) (BO3MOXKHO UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEIOBAHUE
00pa3Il0B HEOPTAaHUYECKUX BEIIECTB PA3IMIHBIX KJIACCOB, HAOIIOIEHNUE N3MECHECHHUSI
OKpACK{ MHJIMKATOPOB B PACTBOPAaX KUCIOT U IIEJIOYEH, U3yUEHUE B3aUMOACHCTBUA



okcuna meau (II) ¢ pacTtBopoM cepHON KUCIOTHI, KUCIOT ¢ META/NIAMH, PEAKIIUil
HEUTpANIN3alMU, IOJYYE€HUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOTO
MeTaJula JPYTUM U3 PacTBOPA COJIM, PEUICHUE KCIIEPUMEHTAIBHBIX 337a4 [0 TEME
«BaxHeiine KJIacchl HEOPraHUYECKUX COCTUHEHUI.

IMepuoauueckuii 3axkoH u Ilepuoguyeckass cucreMa XHUMHYECKHX
aiemMenToB JI. WU. MenpgeneeBa. CtpoeHue arTomMoB. XHMHYECKasi CBAA3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[lepBble TOMBITKM KIACCU(PUKAMU XUMUYECKUX dJeMeHTOB. [loHsiTHe o0
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M IIEJI0YHO3EMEIbHbIE METaJUIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yloT aMm(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnognueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. Menneneea. KopoTkonepuoanas u jiiuHHonepuoanas hopmsl [epuonnueckoi
cucreMbl xumuueckux 3neMeHToB JI. WM. Menneneesa. Ilepuonsl u TpyImimbl.
DU3NYECKUN CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIBI JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oTomnel. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHYECKUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKAa XUMHUYECKOIO
AJIEMEHTA 10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHUS paJuyca aTOMOB XHWMHYECKUX DIIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKUX CBOMCTB MO IPYyNIIaM U MEPUOIaM.

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

Xumuyeckass cBa3b. KoBajieHTHast (TOJisipHAss W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENILHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenbp  okuciieHusi.  OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Ipornecchl OKuCIeHUs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aHMMOJICHCTBHE
TUJIPOKCHAA LHMHKA C pPACTBOPAMHM KHUCJIOT W IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX —~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3aoKeHus, COCAMHEHUS).

Mexcnpeomemmnoie ceasu

Peanuzanus MeXnpeaMETHBIX CBA3€M MPU HM3YYEHHM XUMHUHM B 8 Kiacce
OCYIIECTBJISIETCS 4Yepe3 HCIOIb30BAaHUE KaK OOIMMUX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK W MOHATHM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OOmme ecTeCTBEeHHO-HAYYHBIE TTOHSATHSA: HAyYHBIH (aKT, TUTIOTE3a, TEOPHs,
3aKOH, aHalW3, CHHTE3, Kiaccu(uKaius, TMepUuoAUIHOCTh, HAOII0ICHUE,
AKCIIEPUMEHT, MOJICITUPOBAHUE, U3MEPEHHUE, MOJICITb, SIBICHHE.

dwusuka: MmaTepusi, aTOM, MJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH/I, H30TOTIHI,
PaMOaKTUBHOCTh, MOJICKYJa, AJICKTPUYCCKUU 3apsili, BEIIECTBO, TEJO, OO0BEM,
arperaTHOE€ COCTOSIHME BEIIEeCTBa, Ta3, (U3WYECKHUE BEIMYUHBI, €IUHUIIBI
WU3MEpPEHHUsI, KOCMOC, TUTAHETHI, 3BE3/1b1, COHIIE.

buonorus: dorocunTes, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaJIbl, TOPHBIE IOPOIBI, TIOJIE3HBIC
UCKOTIaeMBbI€, TOIUTMBO, BOJTHBIC PECYPCHI.

9 KJIACC

BeiecTBo U XuMHYecKasi peakius

Ilepuognyeckuit 3akoH. Ilepuoanueckas cucreMa XMMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUM CBOWCTB
XUMHYECKUX JIEMEHTOB IEPBBIX TPEX NEPUOIOB, KNS, KA U UX COCTUHEHUN
B COOTBETCTBHUM C TMOJIOKEHUEM DJJIEMEHTOB B llepmoanueckol cucreme H
CTPOCHHUEM UX aTOMOB.

CrpoeHre BelIecTBAa: BHJBI XUMHUYECKOW CBS3M. THIIBI KPHUCTAIUIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIaccaM HEOPraHUYEeCKUX
COCIMHEHUN, TEHETUYECKas CBsI3b HEOPraHUUYECKUX BELIECTB.

Knaccudukanysa XuMUYecKuX peakluuid Mo pa3audyHbIM MpU3HAKaM (110 YHUCTy
YW COCTaBy YYacTBYIOLIMX B PEAKIHMH BEUIECTB, MO TEIIOBOMY 3(PQeKTy, Mo
U3MEHEHUIO CTETEHEN OKMCICHHUS XMMHYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YUYacCTHIO KaTajau3aTopa). DK30- U S3HAOTEPMHUUYECKUE PEAKINH, TEPMOXUMHUYECKHE
YpaBHEHMUS.

[TonsiTue 0 ckopocTH xumuyeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOpAaTUMBIX XMMHUYECKUX peakuusiX. [IoHsITHE O rOMOre€HHBIX U TreTepOreHHBIX
peakuusx. [lonsatne o karamuse. [loHsTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HAa CKOPOCTb XMMHYECKONW PEaKLUU U IOJOKEHUE XUMHUYECKOIO

paBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE  PEAKIMM,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHON ~ PEaKLUU. CocraBieHue  ypaBHEHUI

OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIUi ¢  HCIOJIb30BAaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.



Teopus 3NEKTPOIUTHYECKONU JUCCOUALUU. DIEKTPOIUTHI U HEAJIEKTPOIUTHI.
Karnonpl, aHMOHBI. MeXaHW3M AMCCOLMALMM BEIIECTB C PA3JIMYHBIMU BHJIAMU
XUMUYECKOH cBs3U. CTeneHp Auccounanni. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEAKIUi HOHHOTO OOMEHa,
MOJIHBIE M COKpAIIEHHbIE HMOHHBIC YypaBHEHHsS peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUIA 00 3IEKTPOJUTUUECKON TUCCOUALIUU.
KauecTBeHHbIE peakiuu Ha HOHBI. [IoHsATHE O THIpONIM3E CoNel.

Xumuueckuii IKCcnepumenm:

O3HAKOMJIEHUE C MOJCISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmasa), CIOKHBIX BELIECTB
(XJopuaa HaTpus), UCCIAEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICHCTBHUSl  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJIHOCTH
PacTBOPOB BELIECTB, ITPOIECCa JUCCOLMALIMHN KUCIIOT, IIEJI0YEH U cosel (BO3MOXKHO
UCIOJIb30BaHUE BUAECO MAaTEpUaJIOB), MPOBEACHHE OIBITOB, HIUIIOCTPUPYIOIINX
NPU3HAKM TNPOTEKAHMs] peaKUuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJIbI), OIBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAaKIMil (FOpEeHUE, pPEeaKLUu pas3lIoKEeHUs,
COCUHEHMsI), pacClO3HABAHME HEOPraHMYECKUX  BEIIECTB C  MOMOUIBIO
KAauECTBEHHBIX PEaKIMil Ha HOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/a4.

Hemeranibl 1 MX coeiMHEHUSA

OO6mrast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble CTENeHU OKucieHus. CTpoeHrne U (U3NYECKUe CBOWMCTBA MPOCTHIX
BEILIECTB — TAJIOTEHOB. XMMHUUYECKHE CBOMCTBA HA MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HeMeTaJlaMu, wiesnodamu). Xuopoonopod. ConsHas KHUCIOTa,
XMMHUYECKME CBOMCTBA, IIOJy4YeHUE, TMpuMeHeHue. [leiicTBue xyopa u
XJIOPOBOJIOPO/Ia Ha OPTaHU3M 4YeJIOBEKa. BakHel e X10puabl U UX HAX0XKJICHHUE B
IPUPOJE.

O6mas xapaktepuctuka sneMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIE CTerneHU okucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
MPOCTBHIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMUYECKHe CBOICTBa cepbl. CepoBOAOPO, CTpoeHHUE, (PU3HMUYECKUE U
XUMUYECKHEe CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYECKUE U XUMUYECKUE CBOMCTBA (00IIME KaK MPEACTaBUTENS
KJlacca KUCIOT U crneurduyeckue). XUMHUUECKUE PEaKlMH, JISKAIUe B OCHOBE
MPOMBIIIUIEHHOTO CHOCO0a MOMy4YeHUs: CepHOM KucaoThl. [IpumeHenue cepHoi
kucaoTbl. CONMM CepHOM KHUCIIOTHI, KadeCTBEHHAs peakuus Ha CyJb(aT-HOH.
Haxoxnenue cepbl M €€ COCNMHEHUNW B TIpUPOJIE. XUMHYECKOE 3arpsi3HCHUE
OKpYXaIOLEel Cpelbl COECOUHEHUSIMH cepbl (KHUCIOTHBIE JOXKAM, 3arps3HEHHE
BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro MPeI0TBPAIEHHUS.



OOmast xapakrepucTuka 37aeMeHTOB VA-rpynmnbel. OcoOOEHHOCTH CTPOCHUs
aTOMOB, XapaKTEPHbIE CTENEHH OKHCIEHUA. A30T, paclpOCTPaHEHHUE B MPHUPOJE,
dusznyeckue U XxuMudyeckue cBoicTra. Kpyrosopor a3ora B mpupoe. AMMuUax, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOMyuyeHrue U npuMeHenue. Coiu aMMOHUS,
ux pU3NUECKUE U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ MOodydyeHHe, (QU3NYECKUe U XUMUYECKUE
CBOiicTBa (00OmMe Kak TMPEACTaBUTENS Kilacca KUCIOT H  CHEIU(BUUYECKHE).
Hcnonb3oBaHre HUTPATOB U COJIEH aMMOHHMSI B KAYECTBE MUHEPATILHBIX YI0OpEHUH.
XUMHUECKOE 3arps3HEHUE OKPYKAIOIICH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOK]IA, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTpONHBIC
monupukammu Gocdopa, puszndeckue u xummuueckue cporctsa. Okeun docdopa
(V) u dochopnas kucnora, puznueckue M XUMHYECKUE CBOWUCTBA, MOJy4YCHUE.
Hcnonp3oBanue ¢pocdaTtoB B KaUECTBE MUHEPAIbHBIX YA00pEHUH.

OOwmast xapakTepucTuka 31eMeHToB [VA-rpynnbl. OcoOEHHOCTH CTPOEHUs
aTOMOB, XapaKTE€PHbIE CTENIEHU OKUCIEHUS. Y TJIepO, AJTIOTPOIHbIE MO (DHUKALIUH,
pacnpocTpaHeHUe B IPUPOAE, PU3NYECKUE U XUMUYECKHUE CBOMCTBA. AJICOpOLHS.
Kpyrosopor yrimepona B mnpupoxae. Okcuabl yriaepojaa, UX (U3HYECKHE U
XUMUYECKHE CBOMCTBA, JEHCTBUE HA JKUBBICE OpPraHuW3Mbl, [OJyYCHHUE U
IpUMEHEHHE. DKOJIOTUYECKUE MpoOIeMbl, CBA3aHHbIE ¢ okcuaoM yraepoaa (IV),
TUIIOTE3a TJI00AJIBHOTO MOTEIUICHUS] KJIMMaTa, MapHUKOBBIM 3¢ dexT. YronbHas
KHCIIOTa U €€ COJM, UX (PU3NYEeCKHEe U XMMHUYECKHE CBOMCTBA, MOJYyYECHHE U
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-woHBI. Mcmonb3oBaHue
KapOOHATOB B OBITY, METULIUHE, IPOMBIIIJIEHHOCTH U CEJIbCKOM XO31CTBE.

[lepBoHaUaIbHBIE TTOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSX
yraepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKUA YIIIEBOAOPOAOB (Yyrojb, NPHUPOAHBIA ra3, HedTb),
MPOJAYKTHI WX TmepepaboTku (OC€H3MH), UX POJb B OBITY U TPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKN BaXKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBojax — U ux
poJiMi B JKM3HM UeJoBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCTUHEHUN.

KpeMHuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoequHeHus KpeMHus B npupoze. O01re npeacTaBieHus o0 OKcHie
kpemuus (IV) u kpemuueBoit kuciore. CUIUKATHI, UX UCIOJIb30BaHUE B OBITY, B
MPOMBIIIUICHHOCTU. BaxkHelie cTpouTeNbHbIe MaTepHalibl: KEpamHuKa, CTEKJIO,
IIeMEeHT, OeToH, ene300eToH. Ilpobiembl 6€30MacHOTO  MCIOJIB30BAHUS
CTPOUTENIBHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHUEe 00pa3IOB HEOPTaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI,
MPOBE/ICHNE KAUEeCTBEHHBIX PEaKlMi Ha XJIOPUJI-MOHBI U HAONIOICHUE MPU3HAKOB



X TPOTEKAHMS, OMBITHI, OTPpAKAMOIKE (PU3NUECKHE W XUMHYECKHE CBOMCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJb30BAaHUE BHUAEOMATEPUATIOB),
O3HAKOMJICHHUE ¢ 00pa3IaMu XJIOPUI0B (TAJIOTCHUIOB), 03HAKOMJICHHE C 00pa3aMu
ceppl M €€ COeAUHEHUsSIMU (BO3MOXXHO HCIOJb30BaHUE BHJIEOMATEPHUAIIOB),
HaOJI0ICHHUE TIpoliecca 00YIIIMBaHUs caxapa MoJl JEHCTBUEM KOHIIEHTPUPOBAHHOM
CEPHOM KHCJIOThI, U3y4YEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IpOBEJCHIE KaYEeCTBEHHON peakliy Ha Cyb(haT-uOH U HAOII0IeHUE MTpU3HaKa €€
MpPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3UYECKUMU CBOWCTBaMH a30Ta, ¢ocdhopa U uUx
COEJIMHEHU (BO3MOKHO HCIIOJIb30BAaHUE BUICOMATEPUAJIOB), 00pa3liaMH a30THBIX
u ¢dochopHbIX yaoOpeHui, mojydeHue, coorpanue, pacrno3HaBaHUE U U3YYCHUE
CBOMCTB aMMHakKa, MPOBEIACHHWE KAaYEeCTBEHHBIX pEaklMii Ha HOH aMMOHHUS U
dbochar-uoH W U3ydEeHUE TIPU3HAKOB UX MPOTEKaHUsA, B3aUMOJEHCTBHUE
KOHIIEHTPUPOBAHHONW a30THOM KHUCJIOTHI C MEIbI0 (BO3MOXHO HCIIOJIb30BAaHUE
BHUJICOMATEPHUAIIOB), HM3YYEHUE MOJEIEH KPUCTAJUIMYECKUX PEIIETOK animasa,
rpadura, (ymiepeHa, O3HAKOMJICHHE C MPOLECCOM aJICOPOIMU PacTBOPEHHBIX
BEILIECTB AKTUBHUPOBAHHBIM YIVIEM M YCTPOWCTBOM MPOTHUBOTrasza, IOJIydeHUE,
coOupaHue, pacrio3HaBaHWE M U3YUYEHHUE CBOMCTB YIJIEKMCIOrO Ta3a, MPOBEJACHHE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIMKAT-UOHBI U U3YUYCHHE MPU3HAKOB MX
MPOTEKAHMS, O3HAKOMJIEHME C TMPOAYKIMEH CHJIMKATHOW MPOMBIIIJIEHHOCTH,
pelIeHrne JKCIEPUMEHTAIBHBIX 3aJa4 MO0 TeMe «BaHeWlne HEMETaIbl U X
COCTUHEHUSD).

MeTaJibl 1 MX COeIMHEHU S

OO01mast xapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux nosioxkeHuss B llepuommueckor cucreme xumuuyeckux snemeHroB [, .
MenpeneeBa u ctpoeHusi aroMoB. CTpoeHue MeTauioB. MeTammyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKAass  PEIIETKA.  ODJIEKTPOXUMUYECKHMH  pAX
HaMpsHKeHUH MeTawioB. du3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CrocoObl TONTy4eHUs: MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, UyTYH, JIOPATIOMUHUN, OpOH3a)
U UX IPUMEHEHHE B OBITY U IPOMBIILICHHOCTH.

[[lenounble MeTamibl: nonokeHue B [leproanueckoil cUCTEME XMMUYECKUX
anemeHToB . 1. MenneneeBa, CTpoOeHHME MX aTOMOB, HAaXOXJIEHUE B IPUPOJE.
du3nuecKue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl 1
TUAPOKCUIBI HaTpusi W Kauus. [IpuMeHeHHe IIeIOYHBIX METAUIOB U HX
COEJIMHEHUMH.

[Ilenoyno3emenpHbIE META/UIBI MAarHUd W KaJbLUWW: TIOJOXKEHUE B
[Tepnoanueckoit cucreMe xumudeckux 3semeHToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaXOXJeHre B pupojie. Puznueckue U XUMUYECKUE CBOWCTBA MarHusi U



Kasiblusl. Baxkueiire coequHeHns KabIus (OKCUI, TUAPOKCU/T, COIH). KECTKOCTh
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AmmoMuHUN: TIoJI0)keHue B [lepuoandeckoi cucteMe XMMUYECKUX SJIEMEHTOB
. . MenpgeneeBa, CTpoeHHE atoma, HaxXOoXAcHWE B mpupoae. DPusumueckue u
XUMHUYECKUE CBOMCTBA altOMUHUS. AMQOTEpHbIE CBOMCTBA OKCHIA U THAPOKCUIA
ATIOMUHHSL.

Keneso: nonoxenne B [lepuoguueckon cucreme XUuMHYECKUX 3JIEMEHTOB /.
N. MeHneneeBa, CTpOECHHE aToMa, HaXOXAeHUWe B mnpupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA *kene3a. OKcubl, TuApoKcu bl U cou xxenesa (1) u sxenesa
(IIT), ux cocraB, CBOMCTBA U MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ o00pa3llaMd METAJIOB W CIUIaBOB, UX (PU3MUECKUMU
CBOMCTBAMHU, H3yUYCHHE  PE3YJbTAaTOB  KOPPO3UU  METALIOB  (BO3MOXKHO
WCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aUMOJICUCTBUS OKCHJA
KJIbIIUSl W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB >KECTKOM BOJIBI, IIpOIEcCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOXKHO  KCMOJIb30BAHHE  BHUJIEOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KA4EeCTBEHHBIX PEAKIIMI HA HOHBI: MAarHUs, KaJblUs, A TIOMUHUS, IUHKA, xkene3a (II)
u xenesa (II), menu (II), HabOmromeHNME M omMHMCaHUE IPOIECCOB OKpAIMBAHUS
MJIaMEHH MWOHAaMU HaTpusl, Kalus W Kaidblugd (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEPUAIIOB), UCCliefoBaHuE aM(OTEPHBIX CBOMCTB TUAPOKCHUIA ATTFOMUHUS U
TUAPOKCUIA LIMHKA, PEIICHUE SKCIEPUMEHTANIbHBIX 3a7a4 Mo Teme «Baxunelue
METAJUJIbl K KX COECIUHEHHUS.

XuMHS M OKPYXKAOLIAS cpeaa

BemecTtBa M marepuanbsl B INOBCEAHEBHOW HW3HM YeloBeKa. beszomacHoe
MCIIOJI30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XUMHUUYECKUX 0KOraxX M OTPABIICHUSIX.

XUMHUECKOE 3arps3HeHHE OKpYyKarolleh cpenbl (MpeaesibHas IOomycThUMast
KOHIIeHTpalus BemiecTs, nainee — [1/IK). Ponb xuMun B pelieHrH 3K0JIOTHYECKUX
npooiem.

Xumuueckuii IKcnepumenm:

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

Mexcnpeomemmoie ceasu

Peanuzanusa MeXnpeaIMETHBIX CBS3€M MpU HM3YYEHHM XUMHUHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMMUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHM, SIBISIOMIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OOmme ecTeCTBEHHO-HAYYHbIE TOHSATHSA: HAy4YHBIN (DAaKT, TUMIOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIacCCH(PUKAIMs, TEePUOJANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIeb, SBICHUE, MapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwusnka: MaTepus, aTOM, JICKTPOH, IIPOTOH, HEHTPOH, HOH, HYKJIH/I, H30TOIIHI,
Pa0aKTUBHOCTD, MOJIEKYJIa, AIEKTPUICCKUI 3apsi, ITPOBOTHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKHA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHOE COCTOSTHUC BEIIECTBA, T'a3, PACTBOP, PACTBOPUMOCTD, KpHUCTaTHYSCKAsI
peméTKa, CIUIaBbl, (PU3MUYCCKHE BEIIMYUHBI, SAMHHUIIBI M3MEPCHHS, KOCMHUYECKOE
IIPOCTPAHCTBO, IUIaHETHI, 3BE3/1b1, CONHIIE.

buonorus: ¢dortocunTe3, npixanme, Omocdepa, IKOCHUCTEMA, MHHEPATLHBIC
yIOOPEHHS, MUKPO3JIEMEHTBI, MAKPOIJIEMEHTBI, TUTATEIHHBIC BEIICCTBA.

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



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

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
oOpa3oBaHMs JOCTUTAIOTCS B XoA€ OOydeHHs XHMHUU B €IUHCTBE Y4eOHOU u
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOlIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CHOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUATIA3AIUN 00YUYarOITUXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarOMIMXCS
PYKOBOACTBOBATbCS CHUCTEMOW IMO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAlUh U
pacCIIMpPEHUE OIBITA ACSITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTprmoTH4YeCKOro BOCIMTAHUA:

[IEHHOCTHOT'O OTHOIIECHUS K OT€YECTBEHHOMY KYJBbTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJICAUI0, MOHWMAaHUS 3HAYEHHUS XMMHUYECKOM HAYKH B KU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOU XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOUCTBE MUpa U OOIIECTBA;

2) rpaxaaHCKOr0 BOCIMTAHUSA:

MPEACTABICHUS. O COLUMAIBHBIX HOpPMax H MpaBUJIaX MEKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
M0JIE3HOM, Y4eOHOMCCIEA0BATEIbCKOM, TBOPYECKOM U IPYTUX BUJIAX JEATEIHLHOCTH,
TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOW JAESATEILHOCTH MPU BBIIOJIHEHUU
y4eOHBIX, TMO3HABATEIbHBIX 3a/1ayd, BBINOJHEHUM XUMHYECKUX SKCIEPUMEHTOB,
CO37aHUH Y4EOHBIX MMPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO ¥ B3AMOTIOMOIIIH
B MPOIIECCE ATOM yueOHOM NesATeIbHOCTH, TOTOBHOCTH OLICHUBATh CBOE MOBE/ICHNE
M MOCTYIKH CBOMX TOBApUIIEH C IMO3UIMUHM HPABCTBEHHBIX M MPABOBBIX HOPM C
Y4ETOM OCO3HAHUSA MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUA:

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsSI HAYKH U COCTABJISIOLIME
OCHOBY JIJI1 TIOHUMAHHS CYIIHOCTH HAYYHOW KapTHHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XMMHUHU B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHOM, MHGOPMAIIMOHHOW M YHUTATEIbCKOW KYJBTYpPhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMH TEKCTaMH, CIPABOYHOU



JUTEPATypoO, IOOCTYNHBIMH TEXHHUYECKHMMH CpPEIACTBAMH HMH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOyYeHHWI0 U TO3HAHHIO, JIO003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3oOBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
NESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBIICHHOCTH U YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) opMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUH U
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOJs, HAPKOTUKOB, KYpPEHHUS),
HEOOXOJMMOCTH COOJIIOJIEHUSI TpaBui OE30MAaCHOCTH TpU  OOpalIeHHuH C
XUMUYECKMMH BEIIECTBAMU B OBITY U PEAbHOU KU3HH;

S) TPyA0BOro BOCIIUTAHUS:

MHTEpEC K NPaKTUYECKOMY U3YUYeHHIO ITpodeccuil u Tpyda pa3InyHOro posa,
YBaXXEHUE K TPYAY U PE3yJIbTaTaM TPYIOBOM JI€ITEIbHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHUsT  NPEIMETHBIX 3HAaHUM 1O  XWMHHM, OCO3HAHHBIA  BBIOOpP
WHIUBUYAIbHON TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YYETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW Mpo(eCcCUOHATBHON AEATEIbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUMH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(ECCHOHATIBLHOM CpEIE;

6) PK0JIOrHYEeCKOro BOCIIUTAHMS:

HKOJIOTMYECKH 11e7IeCO00pa3HOe OTHOLICHHE K IPUPOJIE KaK HCTOUHUKY KU3HU
Ha 3emile, OCHOBE €€ CyIIEeCTBOBaHMUS, NOHMMAaHUE LEHHOCTH 3JI0POBOIO H
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3MYECKOMY M TICUXHUYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS ITPU padOTe C BEIIECTBAMHU, a TAK)KE B CUTYaLUsIX,
YTPOXKAKOIIUX 310POBBIO U )KU3HU JOJEH;

CHOCOOHOCTH NMPUMEHSTHh 3HAHUS, MOJy4aeMble NMPU U3yUYEHUU XUMUH, IS
peneHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, IS OBBIIICHUS
YPOBHSI  AKOJIOTUYECKOM  KyJIbTYpbl, OCO3HaHUsl TJ00aJbHOTO  Xapakrepa
HKOJIOTHYECKUX MPOOJeM M MyTell UX pEelIeHUsi MOCPEACTBOM METOJ0B XHWMHH,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCS UM B IO3HABATEIIBHOM,
KOMMYHUKATUBHOM U COLMAJILHON ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B coctaBe MeTanpeAMETHBIX pPE3yJbTATOB BBIICIAIOT 3HAYUMBIE IS
dbopMHpOBaHUS MUPOBO33PEHUS 00IIIEHAYIHBIC TTOHITHS (3aKOH, TEOPHSl, TPUHITHUTI,
rurnore3a, (akT, CHUCTEMa, TMPOIECC, DKCIEPUMEHT U JIPyroe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX MpeAMETax U IO3BOJISIOT Ha



OCHOBE 3HaHUHW M3 ITUX MPEAMETOB (OPMHPOBATH MPEACTABICHHUE O IICIIOCTHOM
HAay4YHOW KapTUHE MHUpA, U YHUBEpCAIbHbIC YUeOHbIE NeMCTBUS (IT03HABATEIbHbIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 0O0ECIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEILHOMY IUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOM
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHUSI HCIOJb30BaTh MPUEMBI JIOTUUECKOTO MBIILICHUS TPU OCBOCHUHU
3HAHUMN: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKA, yCTaHABJIMBAaTh B3aUMOCBSI3b C JAPYTMMHU TOHSATHUSIMH), HCIOJIB30BaTh
TIOHATHS JIJIs1 OOBSICHEHUS OTJICIBHBIX ()AKTOB W SBJICHUM, BEIOMPATh OCHOBAHUS U
KpUTEpUH JJISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
yCTaHABJIMBATh MPHUYMHHO-CIICICTBEHHBIC CBS3M MEXKIYy OOBEKTaMH H3Yy4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXIeHUs (MHIYKTHBHBIC, JICTYKTUBHbBIC, 10 aHAJIOTHN),
JIeNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TpOIECCEe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIUYECKHE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
peoOpa3oBbIBATh MIMPOKO IMIPUMEHSIEMbIC B XUMHUU MOJICIbHBIC TIPEACTaBICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XHUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUUYECKON peaklny — MpU PEIICHUH Y4eOHO-ITO3HABATENbHbBIX 3aj1au, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEPU30BaAThb CYIIIECTBEHHbBIC
MPU3HAKHA M3y4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB M XUMHYCCKUX PEAKIIHH,
BBISBIIATH,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIICJACTBCHHBIC CBSI3M U
MIPOTHBOPEUMS B U3yUaEMbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ucciiefoBaTe/IbCKHe 1eiiCTBUS:

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAaue€CTBE HMHCTPYMEHTA
MO3HAHUS, 4 TAK)KE B KAYECTBE OCHOBBI /ISl (JOPMHUPOBAHUS TUITOTE3HI 110 TIPOBEPKE
MIPAaBUJILHOCTH BBICKA3bIBAEMbIX CYXKCHUI;

MPUOOPETEHUE OMNbITa M0 TUIAHUPOBAHUIO, OpPraHU3AlMU W TMPOBEJACHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHUE HalIaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITENILHO MPOTHO3UPOBATH €ro Pe3yibTaT, popMyaupoBaTh 0000IIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTYET
O MPOJIeTTaHHOM padoTe.

Pabora ¢ unpopmanmeii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHPOPMAIUIO
pPa3TUYHBIX BUIOB U (HOPM MPEICTABICHUS, TTOJYIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcsl MHTepHeTa), KpPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJIOCTOBEPHYIO MH(POPMAITHUIO;



YMEHHE MPUMEHATh Pa3IUYHbIE METOJbI U 3aMpOChl MPHU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
00JaCTH  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOI aKTUBHOTO MCIIOJIB30BAHUS PA3TMUHBIX MTOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATBHYIO (hOpMY MpeAcTaBIeHUS UHDOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YyMEHUE UCIOJIb30BaTh W aHAJIM3UpOBaTh B TIpoliecce Yy4yeOHOU u
UCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTAa HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHHMSI 3a/1aBaTh BOMPOCHI (B XO€ Auasiora 1 (WIK) TUCKYCCUH) IO CYILIECTBY
oOcyxnaeMoi TeMmbl, (POPMyIUpPOBaTH CBOU TMPEIJIOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEAJIOKEHHOM 3a/1a4K;

YMEHUSl  NPEJCTaBIATh  MOJYYEHHbIE  pEe3yJbTaThl  IMO3HABATEJILHOU
JEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XUMHUYECKOTO SKCIIEpUMEHTa (1a00paTOpHOro OIbITa,
1abopaTopHOi pabOThI O UCCIIEA0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUs1 Y4E€OHOro COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIMX MPoOJEeM Ha OCHOBE yuéTa OOLIMX HMHTEPECOB M COTJIacOBAHUS
no3unuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIMWHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSITENIBHO ONPEIEHATh UENH JEATEbHOCTH, IUIAHHPOBATH,
OCYUIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOUpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelIeHusl yUeOHbIX U
MO3HABATENIbHBIX 33/7a4, CaMOCTOSITEIbHO COCTaBJISATh WIM KOPPEKTHPOBATH
MPEJIOKEHHBIM QITOPUTM JEUCTBUWA MPU BBINOJHCHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, IPEAJIaraéMble B YCIOBUU 3aJIaHUN.

NPEIMETHBIE PE3YJIBTATbBI
B cocraBe mnpeaMETHBIX pE3yJabTaTOB [0 OCBOCHHUIO 0053aTE€IHHOTO
COJEp)KaHUs, YCTAaHOBJIEHHOTO JaHHOM (QeaepanbHOM paboueil mporpamMmon,



BBIICIISIFOT: OCBOCHHBIE OOYYAIOIMMHUCS HAy4YHBIC 3HAHUS, YMEHUS W CIIOCOOBI
JNEUCTBUN, CcHenupUIecKue I TPEAMETHOW o0macth «XHUMHS», BUIBI
JNESATEIbHOCTH 1O  IOJYYEHUIO HOBOTO  3HAHMS, €ro  HWHTEPHpPETalNH,
peoOpa30BaHUIO U IPUMEHEHHIO B PA3JIMYHBIX YUCOHBIX M HOBBIX CUTYaIIHIX.

K xoHIiy 00yueHus B 8 kij1acce rnpeaMeTHbIC pe3yJIbTaThl Ha 0A30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YJAIOITUXCSI YMCHUIN:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh
(oHOpOIHAs M HEOJHOPOHAs), BaJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJICKYJISIpHAsg Macca, KOJMYECTBO BEIIECTBAa, MOJIb, MOJISIpHAs Macca,
MaccoBas JIOJIsI XUMUYECKOTO 3JIEMEHTa B COSTUHEHUHN, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCJICHUs, XUMHYECKasl peaKius, KiaacCUPUKAUs peakiuil: peakiuu
COCIMHEHUSA, PEaKIUU Pa3JIOKEHUs, pPEaKUuu 3aMEUICHUs, pPEeaKuuu
0OMEHa, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEIIIOBOU 3P (EKT peakiuu,
AJIpO aToMa, JIEKTPOHHBIN CIIOM aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAsI KOBAJICHTHAsI CBSI3b, MOHHAs
CBSI3b, WOH, KAaTHOH, AaHWOH, pAacTBOpP, MaccoBasi JOJi1 BEIIECTBa
(mporieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH H
MPUMEHSITH 3TU TIOHSATHUS MPU OMKUCAHUU BELIECTB U UX MPEBPAIICHUI;

e HCIOJBb30BaTh XHWMUYECKYIO CHUMBOJHKY JJIS COCTaBJICHUS (HOPMYT
BEIIECCTB U YPABHEHUN XMUMUYECKUX PEAKIIHI;

e ONpPENENATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENEHb  OKHUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJICKHOCTh BEHIECTB K OMNPEACIEHHOMY KJIACCy COCIMHEHHUM IO
dbopmynaM, BHJ XHUMHYSCKOM CBsI3M (KOBaJiecHTHAasT M HMOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaThb cMbici [lepuoanueckoro 3akona JI. WM. Mennaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TNEPUOAUYECKON 3aBUCHUMOCTH CBOWCTB
XMMHWYECKUX 3JIEMEHTOB OT WX MoJoxeHus B llepromndeckoil cucreme,
3aKOHOB COXPAHEHMSI MAacChl BEUIECTB, MOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YY€HUSsI, 3aKOHA ABOTrajipo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ilepuoauueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iuyaTh TMIOHATHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mobounas noarpynna (b-rpymma)y, Maneie u
OOJNBINIME TIEPUOJBI, COOTHOCHTH OOO3HAUYEHUs, KOTOPHhIE HMMEIOTCS B
tabmuie «llepumomnueckass cucTteMa XuMmudeckux diemernToB [J[. U
MenpeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMUYECKHX JIEMEHTOB (COCTaB U 3apsij sapa, 0011Iee Yuciio SJIEKTPOHOB U
pacrnpenesieHue UX 1Mo JICKTPOHHBIM CIIOSIM);

KJIacCU(DUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKUE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIY U COCTAaBy YYACTBYIOIIMX B PEAKIHUH
BEIIIECTB, 110 TETUIOBOMY (D (EKTY);

XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TOJTBEPXKAasl ONMUCAHNE TPUMEPAMU MOJIEKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

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

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MacChI BEITIECTB,
MacCOBYIO JIOJIIO XHUMHYECKOTO »JjeMeHTa 1o ¢GopMyse COCIUHEHHS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPAaBHEHUIO
XAMHUYECKOMN pEaKIuy;

MIPUMEHSATH OCHOBHBIE OTIEPAIIN MBICIIUTECILHOMN IEATETHOCTH — aHATIU3 U
CHUHTE3, CpaBHEHHE, OOOOIIEHHEe, CHUCTeMaTH3aluI0, KiIacCUu(PUKAIIHIO,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHHs] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTEeCTBEHHO-HAyYHBbIE METO]IbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHWEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peaJibHBINA U MBICIICHHBIN );

CJIEIOBATH MPaBUJIaM MOJIb30BAHUS XUMHUECKOU MOCYA0U 1 JTA0OPaTOPHBIM
o0opyZoBaHUEM, a TaKXe TmpaBuiIaM OOpalleHHs C BeIIeCTBaMU B
COOTBETCTBHM C HMHCTPYKIMSMH TIO BBINOJTHEHUIO JaOOpaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(Boopoia M KHUCIIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpeAeNEHHON
MacCOBOM JoJiell pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOAUTH
XUMHUYECKHE DKCIEPUMEHTHI M0 PACMO3HABAHUIO PACTBOPOB IENOYEH U
KHCJIOT C TOMOILbIO UHJIUKATOPOB (JAKMYC, (PeHON(PTAICHH, METUIOPAHK

U ApyTHE).

K xoHiy 00yuenus B 9 kJjiacce npeaMeTHbIe pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XWUMHYECKMX MOHATHM: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJd, WOH, KaTUOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUECKasl pPeaklMsi, XUMUYecKasi CBsI3b, TEIIOBOU 3PdeKT
peakuuu, MOJb, MOJSIpHBIM ~ 00BEM,  pPAcTBOp,  BJIEKTPOJIMTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOJMTUYECKAsT IUCCOLMALMS, PEAKLUUA HOHHOTO
oOMeHa, KaTaiu3aTop, XHWMHUYECKOE€ paBHOBecHE, OOpaTuMble U



HEOOpaTUMbIE PEaKIMK, OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHE, aJUIOTPOIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHaH, MOHHAas,
MeTaJlTn4yecKas ), KpucTaindeckas peneéTka, Koppo3usi METaJIOB, CIUIABHI,
CKOPOCTh XMMHUYECKOW PEAKIHNH, TMPEACIBbHO JIOMYCTUMas KOHICHTpaIs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHATH T MOHSITHUSA MPU OMTMCAHUU BEILIECTB U UX MPEBPAILICHUN;
HCIIOJIB30BaTh XHUMHYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS (GOpMYI
BEIIECTB M YPABHEHUN XUMHUYECKUX PEAKIIU;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PA3IUYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeNIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnaMm, BHUJI XUMHUYECKOU
CBS3M (KOBAJCHTHAs, WOHHAs, METAJUIMYECKas)) B HEOPTraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPTraHWYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BELIECTBA;

packpsiBath cMmbica [lepuonmueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIUCHIBATh W XapaKTepU30BaTh
Tabnuunyo (opmy Ilepuogmdyeckoid CUCTEMBbI XUMHUYECKUX AJIEMEHTOB:
pasznuyaTh MOHATUA «rjaBHasg noArpynmna (A-rpynmna)y U «modoyHas
noarpymnmna (b-rpymma)», manbie u  OONbIIME TEPUOABI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOINUECKOM TabIUIIE, C YUCTOBBIMU
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XUMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U pacHpeesieHue HX 0
AIIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M HUX COCIMHEHUN B Mpeaesax MaJlbIX MEPUOAOB U
INIABHBIX MOJATPYI C YYETOM CTPOCHUS UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO0 M3MEHEHUIO CTEMEHEW OKHCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHCHIBATH) OOIMME U CHEIUPUISCKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXKHBIX BEIIECTB, MOJTBEPXKIAs OIMNUCAHUE
NpUMepaMHi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHIM;

COCTaBIISAITh YPABHEHUS DJEKTPOJIUTUYECKOW HCCOLMAIMU  KHUCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKIUA NOHHOTO



oOMEHa, ypaBHEHUS PEaKIWid, TOATBEPKIAIONMINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKITUH
MOCPEJCTBOM COCTABJICHUSI DJICKTPOHHOTO OallaHCca 3TUX PeaKIuii;
MIPOTHO3UPOBATh CBOWCTBA BEIECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAacChl BEIECTB,
MacCOBYIO JIOJII0O XHMHYECKOIo J3JIeMeHTa 1o ¢dopmylie COCIUHEHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 110 YPAaBHEHUIO
XAMHUYECKON pPEaKIu;

COOJTI0IaTh TIPABUIIA MTOJIB30BAHUS XUMUYECKOHN TIOCYA0H 1 Tab0paTOPHBIM
obopy/ioBaHMEM, a TakK)Ke TMpaBwiaa oOpalleHus ¢ BEIICCTBAMH B
COOTBETCTBMM C HHCTPYKIHUSMHU TIO BBIIOJHEHHUIO J1A0OpPaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIICCTB
(aMMmaka M yriaeKkucIiioro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BEIIIECTB: PACIIO3HABATH OIBITHBIM IyTEM XJOpHUI-, OPOMHA-, HOIUI-,
kapOoHat-, ¢ocdar-, cuiamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KaTHOHBI
aMMOHHSI W HMOHBI M3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTB;

MIPUMEHSITH OCHOBHBIC OIIEPAIIMK MBICIUTEIILHOM JEATEIbHOCTH — aHAJINU3 U
CUHTE3, CpaBHEHHE, 0000ICHNE, CHCTEMAaTH3alINIO, BBISIBIICHHE IPUYNHHO-
CJICJICTBEHHBIX CBSI3€H — JIJIS M3YYEHUs] CBOMCTB BEIIECTB U XUMHYCCKHUX
peakiuii, E€CTCCTBEHHO-HAYYHBIC METOABl IO3HAHUS — HaOII0ICHHE,
U3MEpPEHUE, MOJICIIMPOBAHUE, SKCIIEPUMEHT (peaibHbI U MBICIICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanuyecTBO YacoB
Ne HanmenoBanmue pa3jiesioB u JuekTpoHHbIE (HUGPOBDbIE)
KonTposabHubie IpakTuyeckue
n/n TeM MPOrpaMMBbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3znea 1. [lepBoHayaibHble XUMHYECKHE TIOHATHUSA
XuMust — BakHas 00J1acThb

11 €CTEeCTBO3HAHUS U 5 ) bubnuorexa [{OK

' MPAaKTUYECKOU NEeATEILHOCTH https://m.edsoo.ru/7f41837¢c

yeJoBeKa

12 BemecTBa 1 xuMuueckue 15 | bu6nmnorexa LIOK

' peakunu https://m.edsoo.ru/7f41837¢

Hroro no paszneny 20

Pasjen 2. BaxkHeiime npeacTaBuTe/ i HEOPraHMYECKUX BellleCTB
)1 Boznyx. Kucnopon. ITonstue 6 bubmuoreka [IOK

' 00 okcugax https://m.edsoo.ru/7f41837¢c
5 Bogopoa. Ilonsitue o 2 | bubmmnoreka HOK

' KHCJIOTaX U COJIAX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [Tonsitue 06 5 1 I bubnunorexa LIOK

' OCHOBaHMSAX https://m.edsoo.ru/7f41837¢c
54 OCHOBHBIE KJIACChI 1 | 1 bubmuoreka [IOK

' HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837¢

Hroro no pazneny 30

Paspnea 3. llepunoanueckuii 3axkoH u llepuoguyeckas cucrema xumuiyeckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.
Xumuueckas cBsizb. OKNCJIANTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHU




3.1

3.2

[Tepuonuueckuii 3aKOH U
IIepnonnueckas cucrema
XUMHUYECKUX dieMeHToR /1. M.
MenneneeBa. CTpoeHue aroma
XUMHYECKas CBA3b.
OKucauTenbHO-
BOCCTAHOBUTEIBHBIE PEAKIIUU

Hroro no pasneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

15

68

bu6numoreka [IOK
https://m.edsoo.ru/7f41837¢c

bu6nmorexa [IOK
https://m.edsoo.ru/7f41837¢c

bubnuoreka [{OK
https://m.edsoo.ru/7f41837¢c

bubnuoreka [{OK
https://m.edsoo.ru/7f41837¢c




9 KUIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3aeioB U TeM uu(ppoBbIe
Ne i/m P Konrpoabnsie IIpakruyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nea 1. BemecTBo U XuMH4YecKkHe peakiun
11 [ToBTOpeHwue U yriayoieHne 3HaHu| 5 | bubnuoreka [IOK
' OCHOBHBIX pa3/JeoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubmmoreka [JOK
' peaxiuii https://m.edsoo.ru/7t41a636
13 DIIEKTPOTUTHIECKAS JUCCOLHAITHSI. g | | bubnnorexa [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOpaAxX https://m.edsoo.ru/7f41a636
Hroro o pazneny 17
Pa3nes 2. HemeTa/ibl M X coeIMHEHUS
)1 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 | bubmuoteka [IOK
' anemeHToB VIIA-rpynmsl. ['anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCcTUKa XUMHYECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 brbmmorexa [JOK
' PYHHEL TP https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO61mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-rpynmsl. A30T, pochop u ux 7 1 Bubmmorexa [IOK
' PyIHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
24 aneMeHToB [VA-rpynmsl. Yraepoa u 8 1 2 bubmmorexa [IOK
' o PYIHEL POx https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTUHECHUSI
Hroro no paszneny 25




Paznen 3. MeTaJIBI M BX COETUHEHUS

. bubnuorexa [JOK
3.1 Obmpae cBOHCTBA METANIOR 4 https://m.edsoo.ru/7f41a636
. bu6nmoreka [IOK
3.2 Baxxueiimue MeTamibl 1 UX COSTUHEHUSI 16 hitps://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pasnen 4. Xumus u okpyxaiomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubmmorexa LOK
' m P https://m.edsoo.ru/7f41a636
Wroro no pazaeny 3
PesepBHOE BpeMms 3 bubmorexa HOK
P p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

8 KVIACC

Kox
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHUs

1

Ilo Teme: «HepBOHaqaanme XHUMHUYCCKUC ITOHATHS

1.1

1.2

1.3

pPacKpblBaTh CMBICII OCHOBHBIX XHUMHYECKHMX MOHSATHI: aToM,
MOJICKYJIa, XUMHYECKUN BJIEMEHT, IMPOCTOE BEIIECTBO, CIIOXKHOE
BEIIECTBO, CMECh (OJHOPOAHAs U HEOIHOPOJHAs), BAJIEHTHOCTb,
OTHOCUTENIbHAs aTOMHAas W MOJICKYJIsIpHAs Macca, KOJUYECTBO
BEIIECTBA, MOJIb, MOJSIPHAs Macca, MaccoBasl JOJiI XMMHYECKOTO
JJIECMEHTa B COCIIMHEHUH, MOJISIPHBIN 00BhEM, XUMHUYECKAs PEaKIus,
KinaccupuKalus — peakluid: peaklud COCAMHEHHUS, PEeaKUuu
pa3NoKEHUs, PEAKIMHM 3aMEIICHHsS, pEakluu OOMEHa, 9K30- H
SHAOTEPMHUUYECKUE PEAKIMH, TEIUIOBOM 3((deKT peakuuu, pacTBop,

MaccoBasl J10J BELIeCTBa (MIPOLIEHTHAs: KOHIIEHTpAI|sl) B pacTBOpE

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKHMX IOHATHI U
MPUMEHSTH ATH NOHATHS IPY ONMMCAHUM BELIECTB U UX MpPEBpallleHUu i
HCIIOJIb30BaTh XUMHUYECKYI0O CUMBOJIMKY JUIsl COCTaBJIEHUS (PopMy

BCIICCTB U ypaBHeHPII’I XUMHUYCCKUX peaKHHfI

1.4

PAaCKpbIBATH CMBICII 3dKOHOB COXpAaHCHUA MACChl BCUICCTB,
IMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'0 YYCHHA, 3aKOHA

ABoraapo

1.5

1.6

OINpeNieNIATh  BAJIEHTHOCTh AaTOMOB JJIEMEHTOB B OMHapHBIX
COCIMHEHMSX
KJIacCU(UIUPOBATh XUMHUYECKHE pPEaKIUH (10 YUCIy M COCTaBy

YUYaCTBYIOIIMX B PEaKI[H BEIIECTB, 110 TeIIOBOMY 3 (deKTy)

1.7

BBIYUCIIATH OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYKO MAaCChI

BCIICCTB

1.8

1.9

BBIUUCIIATE MACCOBYIO JOJIIO XUMHYCCKOTO JJICMEHTA I10 (bOpMy.]'Ie

COCIUHCHHS,

BBIYUCIIATE MAaCCOBYIO JOJIO BEHIECCTBA B PACTBOPE




1.10

IPUMEHSATh €CTECTBEHHOHAYYHbBIE METO/IbI I03HAHMSI — HAOJII0ICHHE,
U3MEpPEHUE, MOJEIUPOBAHUE, OKCIEPUMEHT  (peajbHbBI U

MBICJICHHBIN )

Ilo Teme: «Baxuelmmue MMPEACTABUTECIIN HCOPraHUYCCKHUX BECIICCTB)»

2.1

2.2

pPacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKHUX MOHSITHHA: OKCHI,
KHCJIOTa, OCHOBAHUE, COJIb
OIpEAEIATh MPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAcCy

coeuHeHui no popmynam

2.3

KJ'IaCCI/I(l)I/IL[I/IpOBaTB HEOPraHN4Y€CKNEC BEIICCTBA

24

XapakTepu3oBaTh (OMHCHIBATh) OOLIME XHWMHUYECKHE CBOICTBa
BEIIECTB Pa3JIMUHBIX KJIACCOB, MOATBEPXKIasl OMMCAaHUE NIPUMEpPaMU
MOJIEKYJISIPHBIX ~ YPaBHEHMH  COOTBETCTBYIOIIMX  XMMHUYECKUX

peakuuii

2.5

IIPpOrHO3UpPOBAThb CBOMCTBaA BCMICCTB B 3aBHCHMMOCTH OT HX
Kau4CCTBCHHOI'0O COCTaBa, BO3MOKHOCTU HNPOTCKAHHUA XUMHWYCCKUX

npeBpameHHﬁ B Pa3JINYHBIX YCIIOBUAX

2.6

ClIeIoBaTh IMpaBWJIaM TIOJB30BAaHUS XHUMHUYECKOM TMOCYAOH W
nabopaTOpHBEIM 000PYJOBaHUEM, a TAK)Ke MpaBHJIaM OOpaIeHHS C
BEILIECTBAMH B COOTBETCTBHUU C HHCTPYKIHMSMH TO BBIOJHEHUIO
na60paT0pme XUMHWYCCKUX OIBITOB IO MOJTYYCHHIO U co61/1paHmo
ra3oo0pa3HbIX BEMIeCTB (BOJAOPOAA M KUCIOPOAA), TPUTOTOBICHUIO
pacTBOpOB € ONPEACIEHHON MacCOBOM JOJIEd PacTBOPEHHOTO
BEILIECTBA, MJIAHUPOBATh U MPOBOJUTH XUMUUYECKHE IKCIIEPUMEHTHI
[0 PACIO3HABAHHUIO PACTBOPOB IIENOYEH M KHUCIOT C MOMOUIbIO

WHAUKATOPOB (JIaKMYC, (heHoNPTaIeHH, METUIIOPAHXK U JJPyTHUE)

2.7

IIpOBOAUTD pvaéTBI 10 YPaBHCHUTIO XUMHYECKOMN peaKknumn

3.1

[Io teme: «llepmomnueckuii 3akoH u Ilepumonmueckas cucrema
xumuyeckux sneMeHToB J[. M. MengeneeBa. CtpoeHue aToOMOB.

Xumuyeckas cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIBLHBIC PEAKITUND)

PACKpPBIBATE CMBICII OCHOBHBIX XMMHWYCCKHUX MMOHSTHM: AApO aTtoMma,
BJICKTpOHHLIﬁ clion aToMa, aToMHas Op6I/ITaJ'IB, paanyc aroma,
XUMHYCCKasd CBA3b, MOJIApHAsA W HCHIOJApHAsA KOBAJICHTHAA CBA3b,
QJICKTPOOTPUIATCIBHOCTb, HWOHHAA CBsA3b, HWOH, KAaTUOH, AHUOH,

CTCIICHb OKHCJICHUA




32

KJ'IaCCI/I(l)I/II_[I/IpOBaTI) XHUMHUYECKUEC 3JICMCHTHI

33

34

OIMCHIBATh U XapaKTepu30BaTh TabamuHyto hopmy [leproanueckoit
CUCTEMBl XMMHYECKHUX DJIEMEHTOB: paszlinyaTh IOHSTHUS «TJIABHAS
noarpynma (Arpymnma)» u «mnobounas mnoarpynmna (brpymma)y,

«MaJIbIe» U «OOJIBIIINE) MEpUOabI

packpsiBaTh cMbica [lepuoanueckoro 3axkona .M. Menneneesa:
JEMOHCTPUPOBATh IMOHHUMAHHE MEPUOAUYECKON  3aBUCHUMOCTH
CBOICTB XUMHNYCCKUX 3JIEMCHTOB oT nux IIOJIOKCHU L B

[Tepuonuueckoit cucreme

3.5

COOTHOCUTb  0003HAu€HHs, KOTOpble HMEKTCI B Talnuue
«Ileppuoguyeckas  cucrema  XUMUYECKHX  anemeHToB .M.
MeHieneeBa» ¢ YMCIOBBIMHM XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB
XMMHYECKHX 3JIEMEHTOB (COCTaB M 3apsAj] sapa, oOliee 4YHcio

QJICKTPOHOB U PpaCHpCACICHUC UX 110 3JICKTPOHHBIM CJ'IOHM)

3.6

OIIPCACIIATh CTCIICHDb OKHCJICHHA  3JICMCHTOB B 6I/IHapHI>IX

COCANHCHUAX

3.7

OIIpCACIIATE BHO XHMHYECKOH CBS3H (KOBaJ'IeHTHaSI u I/IOHHaSI) B

HCOPraHN4YCCKUX COCANHCHUAX

9 KIIACC

Kon
NpoBepsieMoro
pe3yJjabTara

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

1

IIo Teme: «BeiecTBo 1 XUMHYECKast peaKknuus»

1.1

pPacKpbIBaTb CMBICI OCHOBHBIX XHMHYECKUX IOHATHUH: pPacTBOP,
ANEKTPOJIUTHI, HEIJEKTPOIMUTHI, DJIEKTPOIUTHUECKAsS UCCOLMALINS,
peaKkIy HOHHOTO OOMEHa, KaTajau3aTop, XMMHUYECKOe paBHOBECHE,
oOpaTtumble u HeoOpaTuMble peakuuu,
OKHUCJINTEIbHOBOCCTAHOBUTEIIbHBIE peaxuuu, OKHCJIUTENb,
BOCCTAHOBUTENIb, OKHMCIEHHE M BOCCTAHOBIIEHHUE, aJJIOTPOIUS,
aMQOTepHOCTh, XUMHYECKass CBA3b (KOBaJICHTHas, MOHHAd,
MeTaJlJIn4yecKasi), KpHUCTaJUIMYecKash pemiérka, CIUIaBbl, CKOPOCTh

XUMHYSCKOMN pCaKknuun




1.2

1.3

1.4

HUIUIIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHUUYCCKHX MMOHATHH H

HpI/IMeHHTB OTHU ITIOHATUA HpI/I OIINCAaHUU BCUICCTB U UX HpeBpameHm"I
COCTaBJIATH ypaBHeHI/HI BHGKTPOJIHTI/I‘ICCKOﬁ Jucconuanyu KUCJIOT,
IeJIoueld W CoJIeH, IMOJIHbIE M COKpAIIEHHBIC ypaBHEHUS pEaKIuit
HOHHOTO OOMEeHa

paCKprBaTB CYH_IHOCTL OKHUCJINUTCIBbHO-BOCCTAHOBUTCIBbHBIX peaKLII/Iﬁ

IIOCPEACTBOM COCTABJICHUA DJICKTPOHHOI'O OajaHca 3THX pCaKHI/Iﬁ

1.5

MIPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKON peaKuu

2.1

2.2

Ilo temam: «Hemerannpl um mx COCOAUHCHUA» U «MeTamiapl M KX

COCOAUHCHUA»

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

COOTBCTCTBYIOIIUX XUMHNYCCKUX peaKHI/Iﬁ

COCTAaBJIATH YPABHCHU A peaKHHﬁ, MOATBCPKAAOIUX CYIHICCTBOBAHNC

TeHESTHYCCKOM CBSI3U MCKAY BCIICCTBAMH PA3JIMIHBIX KJIACCOB

2.3

IIPpOrHO3UpPOBAThb CBOMCTBaA BCHICCTB B 3aBUCUMOCTHU OT UX CTPOCHU:,
BO3MOXHOCTH IMTPOTCKAHUA XUMUUCCKHUX HpeBpaHleHI/IfI B pa3JIMYHbIX

YCIOBUAX
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ClieIoBaTh TMpaBWJIaM TIOJNB30BAaHUS XHUMHUYECKOM TMOCYAOH W
abopaTOPHBIM O00OpPYJOBAaHUEM, a TAKXKe MpaBUIaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBHUH C HHCTPYKIHMSMH TIO BBIOJTHEHUIO
na60paT0prlx XUMHUYCCKUX ONBITOB I10 IMOJIYYCHHIO U CO6I/IpaHI/IIO

ra3006paSHLIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO ra3a)

2.5

3.1

MPOBOANTh PEaKIUHU, MOATBEPKAAIOIINE KadeCTBEHHBI COCTaB
Pa3IMYHBIX BCHICCTB: PpacClio3HaBaTh OIIBITHBIM HYTGM XJopuna-,
Opomun, womun, kapOoHat, Qocdar, cumukar, cyiabdar,
TUAPOKCUIUOHBI, KATHOHBI aMMOHHSI, HOHBI U3YYEHHBIX METaJUIOB,

MPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMIECKUX BEIIECTB
ITo Teme: «XuMHs 1 OKpY’KaroIasi cpenay

pacKpbIBaTh CMBICII OCHOBHBIX XuMH4eckux moHatwil: [TJIK

BCIICCTBA; KOPPO3HA MCTAJIJIOB

3.2

NPUMCHATH OCHOBHBIC OIICpallin MBICIIUTEIbHON JESTeIbHOCTH —

aHaIM3 W CHHTE3, CpaBHEHHE, OOOOIICHHE, CHUCTEeMAaTHU3aIUIO,




BBIBJIICHUC IIPUYHUHHO-CICACTBCHHBIX CBsA3EH — OJi1  U3y4YCHUSA
CBOMCTB BEIIECTB M XHMMHYCCKHUX peaKuHﬁ; CCTCCTBCHHOHAYYHBLIC
METOJAbI IIO3HAHUA — Ha6J'IIOI[eHI/Ie, HU3MEPCHUE, MOACIIUPOBAHUC,

9KCIIEPUMEHT (PEaIbHBIA U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KVIACC

Koxa
1

1.1

IIpoBepsieMblii 3JIeMEHT CO/lepPKAHUS

HepBOHa‘-IaHBHBIG XUMHWYCCKHUEC ITOHATUA

[Tpenmer xumun. Ponas XxumMuu B )XKM3HU 4eJOBeKa. XUMHUS B CUCTEME HayK.
Tena u BemecTBa. PU3MUECKUE CBOWMCTBA BEIIECTB. ATrperaTHOE COCTOSIHHE

BCIICCTB

1.2

1.3

[TonsiTre 0 MeToAax Mo3HaHus B XUMHUH. YucTble BelecTBa U cMecu. CriocoObl
paszaeneHus cMecen
ATOMBI U MOJICKYJIBI. Xumuueckue saeMeHTbl. CHMBOABI XHUMHYECKHX

OJICMCHTOB. HpOCTLIe U CJIO0XXHBIC BEIICCTBA. ATOMHO-MOJ’IeKy.]'ISIpHOC Y4YCHUC

1.4

1.5

1.6

1.7

XuMuueckas Q)opMyna. BaneHTHOCTh aTOMOB XHUMHUUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocCTraBa BCIICCTB. OtHocHUTEILHAS aTOMHasa macca.
OTHOCHUTENLHAA MOJICKYJIsSIpHast Macca. MaccoBasgs g0l XUMHUYECKOTO

9JICMCHTa B COCJMHCHHUHN

KomnuectBo BemecrBa. Mosb. Moisipas macca. B3anmMoCBsA3b KOJIMYECTBA,
Macchl U YHMCIA CTPYKTYpHBIX €IMHHUII BemlecTBa. Pacué€rel mo dopmynam

XUMHUYCCKUX COGI[I/IHGHI/Iﬁ

dusnyeckue U XMMUYECKHE SBICHUS. XUMHUUYECKasl PEaKkUMs U €€ TPU3HAKU.
3aKOH  COXpaHEHHs  Macchl  BellecTB.  XHMMHMYECKHE  ypaBHEHUS.
Knaccugpukanuss  XUMHYeCKMX  peakiuil  (COeIMHEeHMs,  pa3joXkKeHus,

3aMelIeHus, 0OMeHa)

XUMHUYECKUN JKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCYAOH, C
MpaBUJIaMy pabOTHI B Tab0OpaTopuu ¥ MpuéMaMu oOpaleHus ¢ 1ab0paTopHbIM
o0opyIoBaHHWEM, HM3Y4YCHHE W OlNucaHue (U3HMUYECKHUX CBONCTB 00pa3lioB
HEOpPraHMYECKUX BEIIeCTB, HaOmoAeHHe (u3uueckux (ITUIaBlIeHHUE BOCKA,
TasiHHE JIbJIa, PACTUPAHKE caxapa B CTYIKe, KUTIEHUE W KOHJIEHCAIIUs BOJIbI) U
XUMUYECKUX (TOpPEHHE CBEYHM, TMPOKAJMBAHME MEIHOM IMPOBOJIOKH,
B3aUMOJICHCTBHE MeJa C KHUCIOTOW) SIBJICHHM, HAOMIOIEHWE W OIHUCAHUE
MPU3HAKOB TMPOTEKAaHMS XHMMHUUYECKUX peakIuii (pas3lokeHue caxapa,
B3aUMOJICICTBHE CEPHOM KHCIOTBI C XJIOPHIOM Oapus, pa3joKeHHE
ruapokcuaa meau(1l) mpu HarpeBanuu, B3aNMOICICTBHE JKele3a ¢ pacCTBOPOM

comm meau(1l), m3ydenne cnoco0oB pa3eneHust cMecei (C TOMOIIBI0 MarHHUTa,




2.1

2.2

2.3

¢buapTpOBaHUE, BHIIAPUBAHUE, TUCTUIULIIMNSA, XpoMaTorpadus), mpoBeaeHNe
OYUCTKH TOBAPEHHON CONMM, HAOMIOJCHHE | ONHCAaHHE pPEe3yIbTaToB
MPOBEJICHUS OIBITA, HJUTFOCTPUPYIOIIETO 3aKOH COXPAHEHHUST MAacChl, CO3/IaHUEC

MOJIeJIeN MOJIEKYJI (ILIapOCTEPIKHEBBIX)
Baxneiiue npencraBuTeNM HEOPraHMYECKUX BELIECTB

Boznyx — cmech rasos. CocraB Bozayxa. Kucnopog — anemMeHT u mpocToe
BenlecTBo. HaxoxaeHue kucinopoaa B npupoje, Gu3nyeckue U XMMHUYECKHe
cBoiictBa (peakuuu ropenus). Okcunsl. [Ipumenenue kucnopona. CrocoOb
MOJIy4YeHHUsl KHUCIopojaa B jJabopatopuu U MpoMbIIIeHHOCTH. Kpyrosopor

KUCIIOpoJa B mpupoe. O30H — alIoTponHas MoAU(PUKALU KACIOpOoIa

TermnoBoil 3¢p(eKkT XUMUYECKOW peakIuu, TePMOXMMHUYECKHE YpaBHEHUS,
9K30- M PHAOTEPMHUUYECKHE peakuuu. TOIUIMBO: yrojb U METaH. 3arpsi3HEHUE

BO3JlyXa, YCHJICHHE MTAPHUKOBOTO 3G PEKTa, pa3pylICHUE 030HOBOTO CIIOS

Bonopon — anemenT u npoctoe BeuiecTBo. HaxoxxneHue Boopoaa B mpupo/Ie,
¢usnyeckne M XHUMHUYECKHE CBOWMCTBA, IMPUMEHEHHE, CIIOCOOBI IMOITYYEHUSI.

Kucmaote! u comu
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Monsipablit 00BEM ra3oB. PacuéTel 0 XUMUYECKUM YPaBHEHUSIM

2.5

2.6

dusnyeckue cBoicTBa BoIbl. Boma kak pactBopuTens. PacTBOpHL
Hacepiiennbie 1 HEHACHIIIEHHBIE PACTBOPHI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBass J1o5ig BellecTBa B pacTBOpe. XUMHUYECKHE CBOWCTBA BOJIBI.
OcHoBanus. Posib pacTBOpoB B MpUPOJIe U B KU3HU yenoBeka. KpyroBopot
BOABl B IMpUpPOJE. 3arpsi3HEHHE MpUPOJIHBIX BoA. OXpaHa U OYUCTKA
MIPUPOIHBIX BOJ

Knaccudukanuss neoprannueckux coenuuenuit. Oxcunbl. Knaccudukanus
OKCHJIOB: colieoOpa3ywomue (OCHOBHBIE, KHCIOTHBIE, aM(OTepHbIE) U
HecoJieoOpasyromue. Homenknarypa okcugoB. @u3nyeckue U XMMHUYECKHE

CBOICTBA OKCHJIOB. HonyquI/Ie OKCHUJO0B

2.7

OcHoBanus. Krnaccudukarnuss OCHOBaHMN: MIENOYM W HEPACTBOPUMBIE
ocHoBaHMs. HomeHknatypa ocHoBaHMi. PU3NYECKUE M XUMHUYECKHE CBOMCTBA

ocHoBaHui. [Toiryuenre ocHOBaHUM

2.8

2.9

Kucnotsr. Knaccupukanusa kucnor. Homenkiarypa kucinor. ®usznueckue u
XHUMHUYECKHEe cBoiicTBa KHCIOT. Psan aktuBHOocTH MeTaioB H.H. bekerosa.

[Tony4yenue kucnot

Comu. Homenknatypa coseil. @u3nyeckne U XUMUYECKHUE CBOMCTBA COJICH.

ITony4yenue conen




2.10

I'ereTnueckas cBSI3b MECXKAY KilaCCaMU HECOPraHUYCCKUX COCI[I/IHGHI/II\/'I

2.11

3.1

3.2
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XUMHUUYECKUH HKCHEPUMEHT: KaueCTBEHHOE OIpPEJesICeHHEe COAEpIKaHUs
KHCIIOpOJia B BO3JlyXe, IOJIyueHUE, cOOMpaHue, pacliO3HAaBaHUE U U3yUCHHUE
CBOWCTB KHCJIOPO/1a, HAOJIIOICHHE B3aUMOJICHCTBUS BEIIECTB C KMCIOPOJOM U
YCJIOBUSI BOSHUKHOBEHMS U IIPEKPAILEHUsI TOPEHUs (I10’Kapa), 03HAKOMJIEHUE C
o0pa3llaMu OKCHUIOB M OINHUCAaHME HUX CBOWCTB, IOJYy4YeHHE, COOUpaHUE,
pacrno3HaBaHHE M M3Y4YE€HHE CBOWCTB BOJOpOJa (FOpEHUE), B3aUMOJEHCTBUE
BOJOpOZa  C okcugoMm  meau(ll) (BO3MOXKHO  MCIIOJIb30BaHUE
BUJICOMATEPHAJIOB), HAOIIOJeHHE 00pa3lloB BEUIECTB KOJIMYECTBOM | MOIb,
UCCIICIOBAHUE OCOOEHHOCTEH  pacTBOPEHHMs BEIIECTB C  PA3JIMYHOM
pPacTBOPUMOCTBIO, MPUTOTOBIECHHUE PACTBOPOB C ONPEACIEHHON MacCOBOU
J0Jel  pacTBOPEHHOIO BEILIECTBA, B3aMMOJEHCTBHE BOJbl C MeTaUIaMU
(HaTpueM W KajblieM) (BO3MOXKHO HCIOJb30BaHUE BHICOMATEPUATIOB),
OIpe/ielIeHue pacTBOPOB KHUCIOT M LIEJNOYEeH € MOMOUIbI0 HMHIMKATOPOB,
UCCIIEIOBaHHE 00pa3OB HEOPTaHWYECKHX BEIIECTB PA3UYHBIX KIACCOB,
HaOJroleHue W3MEHEHUsT OKPACKM HMHIUKAaTOpPOB B pacTBOpax KHUCIOT U
nienouel, uzyuenue B3aumozeiicreus okcuna meau(ll) ¢ pacrsopom cepHoit
KHUCJIOTBI, KHCIOT C METajulaMH, pEakUuid HeWTpaau3aluu, I[oJydyeHHe
HEpPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJIHOTO MeETajjla JpyruM Hu3
pacTBOpa coJid, pelIeHre HKCIePUMEHTAIbHBIX 33/1a4 10 TeMe «BakHeilmume

KJIaCCbhl HCOPTraHNYCCKUX COC}II/IHGHI/Iﬁ»

Ilepnonnueckuit 3akoH u [lepuonnueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
.. MenneneeBa. CtpoeHre aToMoB. XUMUYecKas CBsI3b. OKUCIUTENBHO-

BOCCTAaHOBUTCIIbHBIC PCAKITNN

[lepBbie TONBITKK KiIacCH(PUKAIMU XUMHUYECKUX dJeMeHTOB. [loHsatue o
TPYIIax CXOJHBIX AJIEMEHTOB (IIEJIOYHBIC M IIETOYHO3EMENIbHBIC METAJLIbI,
rajJloreHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yroT amQoTepHbIe

OKCHU Bl U THAPOKCHUABI

Ilepnonnueckuit 3akoH. Ilepmonnueckas cucTeMa XMMHYECKHX 3JIEMEHTOB
.M. MenneneeBa. KopoTkonepuoanas © JUIMHHONEPHUOAHAS (OPMBI
[Tepuoanueckoit cucrembl xumuueckux odieMeHtoB J[.M. Menneneesa.
ITepuoasl u rpymnmnbl. OU3NYECKUI CMBICT MOPSAIKOBOTO HOMEpPA, HOMEPOB

nepruoaa v rpyIiibl 3JICMCHTA

Crpoenne aromoB. CocTtaB aTOMHBIX siziep. M3oTonsl. Dnektponsl. CTpoeHue

SJICKTPOHHBIX 000JI0YEK aTOMOB MEPBLIX 20 XHMHUYECKHX DJJICMCHTOB
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3.5

[Tepuoanueckoit cucremsl .M. MenaeneeBa. XapakTepucTUKa XUMHUYECKOTO

3JIEMEHTA MO ero noyuoxenuto B [lepuoanueckon cucreme .M. MenaeneeBa

3aKOHOMEPHOCTH M3MEHEHMsI pajJnyca aTOMOB XHMHYECKHUX JJIEMEHTOB,
METAJIMYECKUX M HEMETa/NIMYeCKUX CBOMCTB IO TpyIIaM M IepHoJaM.
3nauenue [lepuoauyeckoro 3akona u [lepuoanueckoit CUCTEMbI XUMHUECKUX
AJIEMEHTOB ISl Pa3BUTHS Hayku W nipakTuku. [[.M. MenpaeneeB — y4€Hblid u

IPpaKJJaHUH

Xumuueckass cBsa3b. KoBajeHTHass (MOJsipHAsT W HEMOJSIPHAsi) CBS3b.

BHCKTpOOTpI/IHaTCJIBHOCTB XHMHYECKHX 3J1eMeHTOB. loHHas CBI3b

3.6

3.7

Crenens okuciieHnus. OKHCIINTEIIFHOBOCCTAHOBUTEIIbHEIC PE€aKnuu. HpOI_[CCCI)I

OKHCJICHHUS M BOCCTaHOBJICHUA. OKHUCIIUTEIN U BOCCTAHOBUTEIIN

XHUMUYECKUH OSKCIIEPUMEHT: H3Y4Y€HHE OO0pa3loB BEIIECTB METAJIOB U
HEMETAJIOB, B3aUMOJECHCTBUE THIPOKCHJA LIMHKA C PACTBOPAMM KHUCJIOT U
L1eJI0YEeH, IIPOBEACHHUE ONIBITOB, WILIIOCTPUPYIOIIUX IPUMEPBI OKUCIUTEIbHO-

BOCCTAHOBUTEJIbHBIX peakluil (ropeHue, peakliuu pas3ioKeH!sl, COeIMHEHUS)

9 KVIACC

Kon

IIpoBepsieMbli 3J1EMEHT COACPKAHUS

BemiecTBo 1 XuMu4uecKkas pcaKknus. HOBTOpeHI/Ie

1.1

[lepnonnueckuii 3akoH. llepuoguyeckas cucremMa XUMHUYECKHUX 3JIEMEHTOB
.. MenneneeBa. CTpoeHHne aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XUMHUYECKUX JJIEMEHTOB NEPBBIX TPEX MNEPUOJOB, Kajus, KaJlbLHUS U HUX
COCIMHEHUN B COOTBETCTBHUM C TOJIOKEHHEM 3JIEMEHTOB B Ilepmommueckoit

CUCTEMC U CTPOCHUEM UX aTOMOB

1.2

CtpoeHue BelecTBa: BHUABl XUMUYECKON CBSA3U. THIBI KPUCTAITUMYECKUX
pPELETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTALUIMYECKOU
peméTKkn W BUJA XUMHUYECKOW cBs3u. Kraccudukamuss U HOMEHKIATypa
HEOPraHMYECKUX BEHIeCTB (MEXIyHapoJHAas U TpUBHATbHas). XUMHUYECKUE
CBOICTBa BEIIECTB, OTHOCSUIMXCSA K PA3JIMYHBIM KJacCaM HEOPraHUYECKUX

COCHHHCHHﬁ, IFCHCTUYCCKAA CBA3b HCOPTaHNYCCKUX BCIICCTB

1.3

Knaccugukarus XMMUYeCKUX peakluil Mo pa3InyHbIM MpHU3HAKaM (110 YUCITy
U COCTaBy YYacTBYIOIIMX B peaklMU BEIIECTB, MO TeIIOBOMY 3(ddexTy, mo

U3MEHEHHIO CTETIEHEH OKHCIIEHHUS XHUMHUYECKUX QJICMCHTOB, II10 O6paTI/IMOCTI/I,




1.4

0 YYacCTHIO KaTaiu3atopa). OJK30- U DHIOTEPMHYECKHE PEaKIIHH,

TCPMOXUMHUYCCKUC YPABHCHHUA. IlonsTue o CKOPOCTH XUMHUYCCKOM pcakuuun

[Tonstue 00 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [lonsTue o
TOMOTE€HHBIX W TETEPOreHHbIX peakuusax. I[loHATne O XUMHYECKOM
paBHOBecHH. DaKTOpHI, BIUAIOIIME HA CKOPOCTh XUMHUYECKOW PpEaKLuu U

IMOJIOKCHHUE XUMHUYCCKOI'0 paBHOBCCHU A

L.5

1.6

1.7

2.1

OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE ~ PEAKLMU,  JJIEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBieHUE ypaBHEHUM
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUH C MCIOJb30BaHUEM METOJIa

AIIEKTPOHHOTO OaslaHca

Teopus 31EKTPONUTUYECKON AUCCOLUAIMH. DIEKTPOJIUTHI U HEAIEKTPOJIUTHI.
Katnonsl, aHnoHbl. MeXaHU3M UCCOLUALMN BEILECTB € Pa3IMUYHBIMU BUIaMHU
XuMU4eckou cBsizu. Crernenb aucconnanuu. CUabHbIC U c1a0ble JIEKTPOJIUTHI.
Peakiiun nonHoro oOMeHa. Y c¢a0Busl MPOTEKaHUS PEAKIMA MOHHOI'O OOMEHa,
IIOJIHBIE U COKpAalll€HHbIE MOHHbIE ypaBHEHUs peakuuil. CBOICTBa KHUCIOT,
OCHOBaHMH U coJed B CBeTE€ MpPEJICTaBICHUH 00 3IEKTPOIUTUYECKON

nuccounanuu. KauectBeHHbIe peakiiuy Ha HOHBL. [loHsATHE O rHIpoNHU3e coneit

XUMHUYECKUH HKCIIEPUMEHT: O3HAKOMIICHHE C MOJCISMH KPUCTATHUECKUX
PEmETOK HEOPraHMYECKUX BEIIECTB — METAUIOB W HeMeTawioB (rpadura u
ajyiMasa), CJIO0XKHBIX BEUIECTB (XJIOpHA HATPHs); UCCIEAOBAaHUE 3aBUCUMOCTH
CKOPOCTH XMMHYECKON peakluu OT BO3JIEHCTBUS pa3IUYHbIX (AKTOPOB;
UCCIIEIOBAaHUE  DJIEKTPOIPOBOJHOCTH  pacTBOPOB  BEILIECTB,  Ipoliecca
JUCCOLMAlNY  KUCJIOT, IIenodeil M comell (BOSMOXKHO HCIOJIb30BaHHE
BUJIEOMATEPHAJIOB); TPOBEJACHHUE ONBITOB, WUIIOCTPUPYIOLUINX MPU3HAKU
MPOTEKaHUs peakuii HOHHOro oOMeHa (00pa3oBaHHUE OcajKa, BbIIEICHHE rasa,
o0pa3oBaHUe BOJbI); ONBITOB, WIIOCTPUPYIOIIUX NMPUMEPHl OKHUCIUTEIBHO-
BOCCTAHOBUTENBbHBIX peaKlIUi (TOpeHHE, peaKiuu pa3iokKeHHs, COSIUHEHHUS);
pacrio3HaBaHME HEOPraHMYECKMX BEIIECTB C TOMOIIbI0 KauyeCTBEHHBIX

peaKum‘/'I Ha MOHBI; pCHICHUC OKCIICPUMCHTAJIBHBIX 3a1a4
Hewmeramnsr 1 ux COCIUHCHU A

OO6mas xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble CTerneHu okucieHus. CTpoeHume U (U3MUYECKHE CBOWCTBA
MPOCTHIX BEIIECTB — TAJIOTEHOB. XMMHUYECKUE CBOWMCTBA Ha MPUMEPE XJIOpa
(B3auMOJEHCTBHE C METaUIaMH, HEMETAJIaMH, IIeJo4aMu). XIIOPOBOAOPO.

ConsHas KHUCJI0Ta, XHMHUYCCKUC CBOﬁCTBa, MOJIY4CHHUE, IIPHUMCHCHUC.




2.2

JelictBue xJiopa M XJOPOBOAOpPOAA HAa OPraHU3M 4YesoBeKa. BakHeilmme

XJIOPpUAbI U UX HAXOXKIACHUC B IIPHUPOAC

OO6mas xapakrepucTuka 31eMeHTOB VIA-rpynmsl. OcoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTerneHu okuciaeHus. CTpoeHue u pusnveckre cBoicTBa
IPOCTBIX BEIIECTB — KHCIOpPOJa W CEpbl. AJUIOTPOIHBIE MOIM(PHUKALNN
KHCIIOpoJia M cepbl. XUMHUYECKUE CBOWCTBa cepbl. CepoBOIOPO/, CTPOCHHE,
dusnyueckue U XUMHUYECKHe CBONCTBA. OKCHABI Cepbl KaK MPEICTaBUTEIN
KHCIIOTHBIX OKCHIOB. CepHasi KUCIIOTa, (PU3HUECKUe U XMMHUECKHUE CBOWCTBA
(oOmmme Kak ImpeaCcTaBUTENs Kiacca KUCIOT U creruduieckie). XuMHIECKUe
peaxiuu, JexKalue B OCHOBE MPOMBIIIJIEHHOTO CIIOco0a MOJIy4eHUs: CepHOn
KHCJIOTHI. HpI/IMeHeHI/IC. Comnu cepHoﬁ KHCJIOTBI, KQYCCTBCHHAA PCAKIUA Ha
cynbehar-uoH. HaxoxaeHnue cepbl U €€ COeAMHEHUN B MPUPOJE. XUMUUYECKOE
3arpsi3HEHUE OKPYXKAIOMEeH Cpebl COSAMHEHUSIMU CEePhI (KUCIOTHBIE JTOXKIH,

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

2.3

OOmast xapakTepucTuka 31eMeHTOB VA-rpymnmbl. OcoO€HHOCTH CTpPOEHUs
aTOMOB, XapaKTEpHBIC CTEIEHU OKHUCICHUA. A30T, pACIPOCTPAHEHHUE B
npupoe, pusnueckue 1 XuMuieckue cBoiictsa. Kpyrosopor asora B npupoze.
AMMHaK, ero (Qu3MuecKkue W XHMHUYECKHE CBOWCTBA, IOJIyUYe€HHE U
npuMeHeHne. Conu aMMOHUS, UX (puU3MYecKHMe U XUMHUYECKHE CBOICTBa,
npuMeHeHne. KayecTBeHHas peakius Ha MOHBI aMMOHHMSL. A30THasl KACIIOTa, €€
HoJjy4eHue, pusnueckue 1 XMMUYECKre CBOMCTBA (00IIMe KaK MpeAcTaBUTENs]
Kjlacca KHCIOT U crneuuduueckue). lcrnonb3oBaHue HUTPATOB M coJied
aMMOHHSI B KaueCTBe MHUHEpPAIbHBIX yNOOpeHUil. XuMHUECKoe 3arps3HeHue
OKPY’KaIOIIeH Cpebl COSTMHEHUSIMHU a30Ta (KUCIOTHBIE JTOXKIH, 3arps3HEHUE

BO3/yXa, MOYBBI U BOJJOEMOB)
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docdop, amnorponHbie Moaupukanuu pocdopa, puznMUecKue U XUMUUECKHE
cBoiictBa. Oxcun ¢ochopa(V) u dochopHas KuciaoTa, (GUIMUECKUE U
XUMUYECKHE CBOMCTBA, mosydeHue. McmonwszoBanue (ocharoB B KauecTBe

MHUHEpAJIbHBIX YA00peHHi

2.5

OO6mas xapakrepuctuka 31eMeHTOB [V A-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapakTepHBbIE CTENEeHH OKHUCICHHS. YTJEpOJ, aJJIOTPOIHBIE
MoaudUKaMK, pacupocTpaHEeHUE B Tpupone, GU3NYECKUE U XHUMHUYECKUE
cBoricTBa. Ancopouus. KpyroBopot yriepoaa B mpupojae. OKCUbl yrieposa,
X (pu3mUeckre U XMMUYECKHE CBONCTBA, NEHCTBUE HA KUBBIC OPTaHU3MBI,

MOJIYYCHHUE U IPUMCHCHUC. DKOJIOTUYECKHE HpO6J’IeMLI, CBsA3aHHBIE C OKCHAOM




yraepoga(IV); rumore3a rio0aqbHOTO TMOTEIJICHUS KIMMaTa; MapHUKOBBINA
addekr. YrompHas KUCIOTa W €€ cond, uX (PU3MYEeCKHe W XUMHUYECKUE
CBOIICTBA, MMOJIyYeHUE W MpUMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-
HoHEIL. Hcnoabp3oBanue Kap60HaTOB B 6BITy, MCIUIMHEC, IPOMBINIJICHHOCTH U

CEIBLCKOM XO03SMCTBE

2.6

2.7

2.8

[TepBoHavabHBIC MOHATHSA 00 OPraHMYECKUX BEIIECTBAX KaK O COCAMHEHUSIX
yriepoja (MeTaH, 3TaH, 3TWJIEH, alleTWICH, 3TaHOJ, TJIHUIEPHUH, YKCyCcHas
kuciora). X coctaB m xumuueckoe crpoeHue. [loHaTtne o OMoIOTHUECKH
BRXHBIX BEIECTBAX: XHUpPax, OClKax, YriaeBoJaXx — M UX POJH B JKU3HH
yeloBeka. MarepuanabHOE E€IUHCTBO OPraHMYECKUX W HEOPTraHUYECKUX

COEeIMHEHUI

Kpemuuii, ero ¢Qusnueckue ¢ XUMHUYECKHE CBOICTBA, WOJIY4YCHHE U
npuMeHeHue. CoeanHeHust KpeMHus B npupoze. OOmue npeactaBieHust 00
okcuze kpemMHusA(IV) n kpemuueBoit kucnote. CUIMKAThl, UX HCIIONb30BaHHE
B ObITYy, MEOUIMHE, IPOMBIIUIEHHOCTH. BaxkHeime cTpouTeabHble
MaTepuasbl: KepaMHKa, CTEKJIO, LEMEHT, OeToH, ene300eToH. IIpobiembl
0€30I1aCHOTO MCIIOJIb30BaHUS CTPOMTEIbHBIX MaTepHajoB B IOBCEIHEBHOMN

KHU3HHU

XHUMUYECKUH 3KCIEPUMEHT: U3ydEHHE 00pa3lloB HEOPIaHUYECKUX BEIECTB,
CBOICTB COJITHOM KHMCIIOTBI; IPOBEICHNE KaUECTBEHHBIX pEaKLUi Ha XJIOpHUJ-
MOHBl M HAOJIOZEHHE MPU3HAKOB HMX MPOTEKAHHUS; OMBITHI, OTpa)karollue
¢u3nyeckre 1 XMMUYECKUE CBOMCTBA raJIOr€HOB M UX COEAMHEHUH (BO3MOXKHO
MCIIOJIb30BaHUE BUICOMATEPHUAIOB); O3HAKOMJIEHUE C O0Opas3lamMH XJIOpPHI0B
(raJloreHN10B); O3HAKOMJIEHHME C oOpa3namMu cepbl M €€ COEAMHEHUSIMU
(BO3MOXHO HCMOJB30BAaHUE BHUIECOMATEPUATIOB); HAOIIOJEHUE TIpoliecca
0o0yrauBaHUs caxapa MoJl AeHCTBUEM KOHIIEHTPHUPOBAHHOW CEPHOMN KHUCIIOTHI;
U3yueHHe XUMHUYECKHX CBOWCTB pa30aBIEHHON CEpHOI KUCIOTHI, TPOBEACHNE
KaueCTBEHHOW peakuMu Ha cyinb(ar-uoH u HaOIIOJeHHE NpuU3HaKa eé
NPOTEKaHUS; 03HAKOMJICHHE ¢ (PU3MUECKUMH CBOMCTBaMU a30Ta, (pocdopa 1 ux
coeIMHEHUN (BO3MOXHO MCMOJIb30BaHUE BHIEOMATEPHANIOB), 00Opa3laMu
a30THBIX U (HocOpPHBIX yA0OpEHMIi; oTydeHne, coOupaHue, pacrno3HaBaHue
U U3Yy4YEeHHE CBOMCTB aMMHaKa; MPOBEJACHUE KaueCTBEHHBIX peakluil Ha MOH
aMMOHUS ¥ ¢ocdar-MOH W U3yyeHHE TMPU3HAKOB MX MPOTEKaHMUS,
B3aMMOJICIICTBIE KOHIIEHTPUPOBAHHOMN a30THOM KUCIOTHI C MEAbIO (BO3MOXKHO
UCIOJIb30BaHUE BHJEOMATEpPHANIOB); H3yYeHHE MOJeNell KpUCTAJUIMYECKUX

pemérok anMmasza, rpadura, QyIepeHa; O3HAKOMJIGHHE C IPOIECCOM




3.1

3.2

azcopOLnU pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM U YCTPOWCTBOM
IPOTHBOra3a; MoJydyeHue, coOupaHue, pacrlo3HaBaHHE U M3YYCHHUE CBOMCTB
VIJIEKUCIOro Ta3a; MPOBEACHHE KayeCTBEHHBIX peakiuuid Ha KapOoHaT- M
CHWJIMKAT-UOHBl M H3Y4YEHHE NPU3HAKOB HX IPOTEKAHUS; O3HAKOMIICHUE C
MPOAYKIMEH CUIMKATHOW MPOMBIIIJICHHOCTH; PEUIeHHE SKCIIEPUMEHTAIBHBIX

3a71a4 110 TeMe «BakHeNIIe HeMETAJIbl U UX COEIMHEHU
Mertaiibl 1 UX COEIUHEHUS

OO0mas xapakKTepUCTUKAa XUMHYECKUX DJIEMEHTOB — METAJIOB HA OCHOBAaHHH
ux nojoxeHus B Ilepumommnueckol cucteMe XuMHUYeCKHX aynemeHToB JI.M.
MenpeneeBa u ctpoeHusi atomoB. CTpoeHre MeTauioB. MeTtaminyeckas CBs3b
U METaUIMYeCKass KPUCTALUIMYECKas pemIETKa. IJIEKTPOXUMHYECKHM s

HaIIpsHKEHUN METaJlIOB

dusnueckue 1 XMMUYECKHE CBOMCTBA MeTayuIoB. O0IIKe CrIoco0bI MOTydeHuUs
MeTasuioB. [ToHsATHE O KOPPO3HH METAIIOB, OCHOBHBIE CLIOCOOBI 3aIIUThI UX OT
koppo3uu. CruiaBsl (CTaib, YyryH, AOPATIOMUHUN, OpOH3a) U UX IPUMEHEHNE

B 6LITy H IIPOMBIIIJICHHOCTH
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3.5

[lenounsle MeTaybl: nosiokeHue B [leproguueckoil cucteMe XMMHUYECKHX
snemenToB J[.M. MenzeneeBa; cTpoeHHe UX aTOMOB; HaX0XJI€HHE B IPUPOJIE.
dusnyeckre U XMMUUECKHUE CBOICTBA (Ha mpuMepe HaTpus U Kanus). OKcuabl
U TUAPOKCUIBI HATpus U Kanus. [IpuMeHeHMe IETOYHBIX METalIOB U MX

COeTUHEHUN

[[lenoyno3eMenbHbIE METAJIBI MarHuii W KaJIbIIMM: TIOJIOKEHHE B
Ilepuoguueckont cucreMe xumuueckux demeHToB .M. Menneneesa;
CTPOEHUE WX aTOMOB; HaXOXJCHUE B npuponae. PU3NYECKHE U XUMHYECKUE
CBOMCTBA MarHusi W Kaublks. BakHeWIIHMe COCTMHEHHS KalbIUs (OKCHI,

TUAPOKCHI, coyH). JKECTKOCTH BOJIBI U CIIOCOOBI €€ yCTpaHeHHUs

AmoMmuHuit: nonoxenue B lleproanyeckoil CUCTEMe XMMUYECKUX AJIEMEHTOB
.M. Menneneesa; cTpoeHUE aTOMa; HAaXOXKJIEHUE B npuponae. Pusznueckue u
XUMHUYECKHE CBOWCTBA aIIOMHHHS. AMQOTEpHBIE CBOWCTBa OKCHAA W

THAPOKCHU A AJIFOMHUHHAA

3.6

Keneso: nonoxenue B [lepuoanueckoil cucreMe XuMuueckux 3neMentoB J{. 1.
MeHnneneeBa; CTpOCHHE aToMa; HaxoXkAeHWe B mnpupone. dusnyueckue u
XUMHUYECKHUE CBOMCTBa >kene3a. OKCHIbl, THAPOKCUABI U comu xkene3a(ll) u

xene3a(lll), mx coctas, CBOMCTBA U TTOTyUCHUE




3.7

XUMUYECKUH SKCTIEPUMEHT: O3HAKOMJIEHHUE ¢ 00pa3liaMy METaJJIOB U CIIJIaBOB,
uX (U3NYECKUMH CBOWCTBAMU; M3YUYCHHE PE3YJIBTATOB KOPPO3UH METAIUIOB
(BO3MOXKHO HCII0JIb30BaHUE BUJICOMATEPHAIIOB), 0CcOOeHHOCTEM
B3aUMOJICHCTBUSL OKCHUJA KalblUsl M HATpus C BOAOM (BO3MOXKHO
HCIOJIb30BaHUE BUAEOMATEPUANIOB); MCCIECIOBAHUE CBOMCTB KECTKOU BOJIbBI;
Ipouecca TOpPEHMsI JKelle3a B  KHCIOpoAe (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHAJIOB); IPU3HAKOB NMPOTEKAHMSI KAUECTBEHHBIX PEAKIMil HA HOHBI
(Maruusi, Kaiublivs, amoMuHus, nuHka, sxenesa(ll) m xenesa(Ill), meau(1l);
HaOJII0/IEHUE U OMMCAHKE TPOLIECCOB OKPAIlIMBAHUA [ITAMEHU HOHAMU HATpPUS,
Kadusg ¥ Kanblus (BO3MOXKHO  HCIIOJb30BAaHHME  BHUICOMATEPUATIOB);
uccienoBanre aMm(pOTEepHBIX CBONCTB TMAPOKCUAA AFOMUHUSA M THIPOKCH]IA
[IMHKA; PEIICHHE IKCIIEPUMEHTAIBHBIX 3a/a4 1Mo TeMe «BakHeime MeTamuibl

1 UX COCIUHCHUA»

XuMus u OKpYyXKaromasa cpecaa

4.1

4.2

HoBrie MaTCpHrajibl 1 TCXHOJIOTHH. BemectBa u MaTcpHraJibl B HOBC@)IHGBHOﬁ
JKHU3HH YeJIOBEKa. XUMHSI B 300pPOBLE. besomacHoe HCIOIB30BaHIE BEIIESCTB U
XUMHNYCCKHX pCaKHI/Iﬁ B 6LITy. HCpBaﬂ ImoMomb IIpu XUMHYCCKUX OKOrax U

OTpPaBJIEHUSIX

OCHOBBI  3KOJOIMYECKOH  TIpPaMOTHOCTU.  XHUMHYECKOE  3arps3HEHHE
okpyxarorieii cpenst [1JIK. Ponb Xxumun B pelieHu# 5KOJIOTHYECKUX MPOOIIEeM.
[TpuposHble MCTOYHHUKHU YTJIEBOJOPOJIOB (yroijib, MPUPOAHBIA Ta3, HEPTH),

MMPOAYKTBI UX nepepa60TKI/I, HX poJib B 6LITy " NPOMBIIIINIICHHOCTH

4.3

XYUMHUYECKUH SKCTIEPUMEHT: U3ydeHUE 00pa3lioB MaTepuaoB (CTEKIIO0, CIIaBbI

MCTAJIJIOB, TOJIUMECPHBIC MaTepI/IaJ'IH)




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIeMOro
TpedoOBaHMS

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

1

[Ipencrapienue:

1.1

0 TI03HABAEMOCTH SBIICHHI npupoabl, IMOHUMAHHC 00BEKTUBHOM
3HAYMMOCTH OCHOB XHUMHYCCKOM HAayKH KaK obractu COBpPCMCHHOT'O
CCTCCTBO3HAHHNA, KOMIIOHCHTA O6H.[€I>i KYJIbTYPbl U HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIIOBCKAa B YCJIOBHUAX COBPECMCHHOI'O O6HICCTBa;

INOHUMAaHHEC MECTAa XUMHUU CPEIU APYI'UX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAYYHBIX METOAAX IIO3HAHUA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCETOJAaX HMCCICAOBAHUSA BCIICCTB W HU3YUYCHUA
XUMHNYCCKHX peaKHHﬁ; YMCHHUE HCIOJIb30BAaTb MOJCINU  IJIA

00BICHCHUS CTPOCHUSA aTOMOB U MOJICKYJI

0 cdepax npoPecCHOHATHLHON NEATSIBHOCTH, CBI3aHHBIX C XMMHEH
U COBPCMCHHBIMH TCXHOJOIMAMHU, OCHOBAHHBIMH Ha HOCTHIKCHUAX
XUMHUYECKON HAyKH, YTO TMO3BOJHUT OOYYAIOIIUMCS paccMaTpUBaTh
XUMUIO  Kak cdepy cBoell Oyaymieil  mpodeccroHaTbHOU
NESTENIbHOCTH W CHeNaTh OCO3HAaHHBIA BBIOOP XUMHH Kak
npoQUILHOTO TMpeAMeTa TPH TepeXxoJe Ha YPOBEHb CPEIHEro

o011ero oopa3oBaHus

2.1

Bnanenue cucteMoil XMMHMYECKHX 3HAHUM H YMCHHUC IIPUMCHSATH

CUCTEMY XUMHUUYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT:

BaXHEHIINE XUMHUYECKHUE TOHATHSI: XHUMHYSCKHUH 3JICMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, IIPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOAHAS U
HEOJJHOPOAHAs CMECh, OTHOCHTEIbHBIE aTOMHAsi U MOJEKYJsIpHas
Macchbl, KOJMYECTBO BEIIECTBA, MOJb, MOJISIPHAs Macca, MOJIIPHBII
00BEM, OKCHJ, KHCIOTa, OCHOBAaHUE, COJIb (CpemHss), XMMHUYECKas
peaKIMs, peakUuu COECOUHEHHUS, PEAKIUM PA3JIOKEHMs, pEeaKLluu
3aMelleHus], peakiui oOMeHa, TeroBoM 3((deKT peakiuu, 3K30- U
DHIOTEPMHUUYECKUE PEAKIIUH, PACTBOP, MAcCOBasl J10JII XUMHUYECKOTO

SJICMCHTAa B COCIUWHCHHUHM, MacCoBasd 104 HW  TNPOUCHTHAad
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KOHIIEHTPALIMS BELIECTBA B paCTBOPE, SIIPO aTOMA, AJIEKTPOHHBIHN CII0I
aToMa, aTOMHasg OpOMTalb, pajlyC aroMa, BaJEHTHOCTb, CTEIEHb
OKHCIICHHSI, XUMUYECKas CBA3b, 3JIEKTPOOTPULIATEILHOCTD, OJSpHAs
U HEIOJISIpHAsl KOBAJEHTHAsl CBsI3b, MOHHAS CBSI3b, METAJUIMUYECKAst
CBSI3b, KpUCTAJUINYECKAs pElIETKA (ATOMHAs!, HOHHAsI, METaJJTNUecKasl,
MOJIEKYJISIPHAs1), MOH, KaTUOH, aHUOH, 3JIEKTPOJIUT U HEAIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs JIUCCOLMAIMs, peakUUd HMOHHOrO oOMeHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTENIBHBIE ~ PEAKLMH,  OKUCIUTEIb U
BOCCTAHOBUTENIb, OKHCJIEHWE U BOCCTAaHOBJICHHE, SJIEKTPOJIM3,
XMMHYECKOE pPaBHOBECHE, OOpaTHMbIE W HEOOpaTUMBbIC DPEAKIHH,
CKOpOCTh XUMHUECKOM peakiuu, kartamuzatop, [IJIK, kopposus

METAJUIOB, CILIaBbI
OCHOBOIIOJIATAIOIINE 3aKOHBI XMMHH: 3aKOH COXPAaHEHHSI MacChl,
nepuoanueckuii 3akoH [[.JMI. MenneneeBa, 3aKOH MOCTOSIHCTBA
COCTaBa, 3aKOH ABOraapo

TEOpUHM  XHMHUH:  aTOMHO-MOJIEKYJISIDHAsT  TEOpUdA,  TEOpUA

BHGKTPOHHTHHGCKOﬁ Jucconrannmn

Bnangenue ocHoBamu XHUMHYECKOH I'paMOTHOCTH, BKJIIO‘laIOHleﬁi

3.1

YMEHHE TMPaBUIBHO HCIIONB30BaTh HM3yYCHHBIC BEIIECTBA U
MaTepuaibl (B TOM YHCIIe MUHEpalbHble yJOOpEHUs, METaulbl U
CIUIaBBI, TIPOXYKTHI  IepepabOTKH  MPHUPOTHBIX  HCTOYHHUKOB
YII€BOAOPOAOB (YTJIs, IPUPOJIHOTO ra3za, HepTH) B OBITY, CETbCKOM
XO3sICTBE, Ha TPOM3BOJCTBE W TOHMMAHHWE 3HAYCHHUS IHKHUPOB,
OenKoB,  YIJIEBOJOB /s  OpPraHM3Ma  YeJOBeKa;  yMEHHue
MPOTHO3UPOBATH BIIMSHHUE BEIIECTB M XUMHYECKUX IPOILECCOB Ha

OpraHM3M 4Y€JI0BEKa U OKPYKAIOUIYIO IPUPOIHYIO CpENy

3.2

3.3

34

YMCHHUEC UHTCTPUPOBATH XUMUYCCKHUEC 3HAHUA CO 3HAHUAMHU APYIrUX

y4eOHBIX PEIMETOB

HaJIM4YUe OMbITa PabOTHI C PA3IUYHBIMU UCTOUHUKAMU MH(QOPMAIIH
0 XMMHUU (HaydHas M HAy4YHO-TIONYJISIpHAs JUTEpaTypa, CIOBapH,
CIIPABOYHUKHU, HHTEPHET-PECYPCHI)

yMEeHHE OOBEKTHUBHO OLIEHMBATh WMH(OPMALIMIO O BEILIECTBAX, HUX

MNpEeBpaAllICHUAX W  [MPAKTHYCCKOM  IIPUMCHCHHUU u YMCHUC

HCII0Jb30BaTh €€ AJId pCIICHUA y‘—Ie6HO-H03HaBaTeJ'II)HI)IX 3aga4




BJ'IaI[eHI/Ie OCHOBaMH ITOHSITHHHOI'O arrmapara U1 CHUMBOJIMYECKOI'O

A3bIKa XMMHHU JUTSL COCTABICHHSI (POPMYIT HEOPTaHUUYECKUX BEIECTB,

4 YpaBHEHUH XHMHYECKMX pEaKlMil; OCHOBAMH XHUMHUYECKOM
HoMmeHknatypsl (IUPAC u TpuBHaibHOI)
YMeHne oObSICHATH CBSI3b MOJIOKEHHS ieMeHTa B Ilepuoamueckoii
CHUCTEME C YHUCJIOBBIMH XapaKTePUCTHUKAMH CTPOEHHUS aTOMOB

5 XMMUYECKHX JJIEMEHTOB (COCTaB M 3apsal sapa, oOliee 4Yucio
AIIEKTPOHOB), paclpeAesieHUEM HIIEKTPOHOB IO JHEPreTUYECKUM
YPOBHSIM aTOMOB IEPBBIX TPEX NEPUOJOB, KT U KaJIbIU
IIpencraBienne O  NEPUOJMYECKOM  3aBUCUMOCTH  CBOWCTB
XUMHUYECKUX JIEMEHTOB (paguyc aToMa, 3JIEeKTPOOTPULIATEIBHOCTS ),

6 MPOCTBHIX M CJIOXHBIX BEIIECTB OT TIOJIOKEHUS DJEMEHTOB B
[lepuoanueckoit cucteme (B MajiblX TMepUOAax M  TJIaBHBIX
MOATPYIINAX ) U JIEKTPOHHOTO CTPOCHHUS aTOMa

7 YMmenue kinaccuumpoBarth:

7.1 XUMHYECKHUE JIEMEHTBI

7.2 HEOpraHMYECKHe BellecTBa

7.3 XUMHUYECKHUE PEaKIuu

8 YMeHue onpenensTh:

g1 BAJICHTHOCTh M CTENEHb OKHCIIEHUS] XUMUUYECKHX 3JIEMEHTOB, 3apsij

' HoHa

g2 BHUJI XUMHUYECKOW CBS3M W THUI KPUCTAJUIMUYECKOM CTPYKTYpHI B

' COETMHEHUSIX

8.3 XapakTep Cpebl B BOJHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHMI)

8.4 OKUCITUTEIh U BOCCTAHOBHUTEIIb

9 YMeHne xapakTepru3oBaTh PU3NUECKHE U XUMUYECKHE CBOMCTBA:
MPOCTHIX BEMIECTB (KHUCIOPOJ, O30H, BOJOPOA, Tpadut, ammas,

9.1 KpeMHU#, a3or, ¢docdop, cepa, XJop, HATpUH, Kajuii, MarHui,
KaJIbITA, aJTFOMHHHM, JKEJIE30)
CJIOKHBIX BEIIECTB, B TOM YHCJI€ WX BOJHBIX pPacTBOPOB (Boja,

92 aMMHAK, XJIOPOBOAOPOJ, CEPOBOJOPOJ, OKCHABI U THAPOKCHUJIBI

metaioB [-IIA rpynn, amomunus, meau (1), nunka, xenesa (I u

III), oxcuast yraepoaa (I u IV), kpemuus (IV), azota u pocdopa (111




u V), ceper (IV u VI), cepnmcras, cepHas, a30THCTas, a30THasl,
docdopHas, yroibpHas, KpeMHUEBAsI KUCIOTA U UX COJIH)
MPOTHO3MPOBATh W  XapaKTePU30BaTh CBOHCTBA BEUICCTB B

3aBUCUMOCTH OT HMX COCTaBa U CTPOCHHA, IPUMCHCHUEC BCIICCTB B

>3 3aBHCUMOCTH OT HMX CBOMCTB, BO3MOXHOCTb MPOTCKAHHSA
XUMHUYECKHUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBUSIX
10 YMeHHe COCTaBISITh MOJIEKYJISIPHbIEC M HOHHBIE YPaBHEHUS pEaKlui,
B TOM YHCIIE:
10.1 peakiuii HFOHHOTo oOMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHI
103 WUTIOCTPUPYIOIIMX XHWMHUYECKHE CBOICTBA H3YYEHHBIX KJIACCOB
' (rpymim) HEOpraHU4YECKUX BELIECTB
104 MOJITBEPKIAIOLIUX FEHETUYECKYIO B3aUMOCBSI3b MEXAY HUMU
11 YMeHue BIUUCIATh (IPOBOAUTH PACUEThI):
11 OTHOCHUTEJIBHYIO MOJEKYISIPHYI0 M MOJSIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT0 3JIEMEHTA B COSAMHEHUH
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira30B
114 M0 YpPaBHEHHUSM XUMHUYECKHX PEaKIUi W HaXOJWUTh KOJHMYECTBO
' BEIIEeCTBa, 00BEM U Maccy peareHTOB WM MPOTyKTOB PeaKLuu
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMM ~ METOAAMU HAy4yHOro TO3HaHUs (HaOmroleHue,
1 U3MepeHue, SKCIIEPUMEHT, MOICTIMPOBAHNE) ITPH U3YUEHHH BEIIECTB
' U XUMHYECKHUX SIBIICHHUH; yMeHue chopMynIHpoBaTh MpodieMy H
MPEUIOKUTH ITYyTH €€ PeIIeHUs
129 06e3omacHO pabOTHl ¢ XUMHUYECKUMH BEIIECTBAMH, XUMHUYECKOU
' HOCYJI0M U J1aOOPaTOPHBIM 000PYAOBaHUEM
MpaBUIaMu 0e301macHOTO oOpareHus c BEII[ECTBAMH,
UCIIOJIb3YEMBIMU B TMOBCEIHEBHOM KU3HU, MTPABUIIAMHU TTOBEJCHUS B
13 HEeNsIX cOepekeHUsT 370POBhS M OKPYKAIOIMIEH MPUPOTHON CpPEbl;

IMOHUMAaHHEC BpCla (OHaCHOCTI/I) BO3JICHCTBUS Ha KMBBIE OpTraHHU3MbI
OHpelleJ'IéHHBIX BE€IICCTB, crmoco0oB YMCHBIICHUA u

MNpeaoTBpaAlICHUA UX BPpCIAHOTO BO3ACHUCTBUSI
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13.1

13.2

13.3

Hanynane MPAKTUYCCKUX HABBIKOB INIAHUPOBAHHUA U OCYIICCTBIICHHUA

CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:

HN3YUCHUC u OIIMCAaHUuC (1)I/I3I/ILICCKI/IX CBOMCTB BCIICCTB,
O3HAaKOMIJICHHE C (1)I/ISI/I‘ICCKI/IMI/I U XUMHWYCCKUMHU SABJICHUSAMU, OIIBITHI,

WLTIOCTPUPYIOIIME PU3HAKU MPOTEKAHUS XUMHUECKUX PEeaKLnit
u3ydeHue croco0oB pa3aeieHus cMecen

MOJy4eHHUE KHUCIOpOoJa W M3YyYCHHE €ro CBOWMCTB; IOJIYy4EeHHUE
BOJIOPOJIa ¥ U3YYEHHUE €ro CBOMCTB; MOJIyY€HHUE YITIEKUCIIOTO raza u

HU3YUCHUC CTO CBOI>'ICTB; IMOJIYUCHUC aMMHaKa W H3YUCHUC CTo

CBOHCTB

13.4

13.5

MIPUTOTOBJICHUE PACTBOPOB C OMNpPEACIEHHOW MACcCOBOM J0JIeH
pPacTBOPEHHOTO BEIIECTBA

NpUMEHEHHEe  HMHAUKATOpPOB  (JlakMyca,  METWJIOpaHka  H|
¢denondranenna) sl ONpeneNeHUsT XapakTepa CPeabl B pacTBOPax

KHCJIOT U menoqeﬁ

13.6

UCCIIEJOBaHUE W OIMCAHUE CBOWCTB HEOPraHMYECKUX BELIECTB
Pa3INYHBIX KJIACCOB; U3yYEHUE B3aUMOJIEUCTBHSI KUCIIOT C METAIaMH,
OKCHIAMH  METAUIOB,  PACTBOPUMBIMA U HEPAaCTBOPUMBIMU
OCHOBaHUSIMH, COJISIMU; IOJIYYEHHE HEpPacTBOPUMBIX OCHOBAaHMIA;
BBITECHEHHE OJHOIO0 MeETaula JAPYTMM M3 pacTBOpa COJIH;
UccleIoBaHNEe aM(OTEPHBIX CBOMCTB THIPOKCHUIOB ATIOMUHUS U

[IUHKA

13.7

13.8

PCHICHUC SKCTICPUMCHTAJIBHBIX 3a/1a4 110 TEMaM: «OCHOBHBIE KJIaCChI
HCOPTaHUYCCKUX COGﬂHHCHHﬁ)}; <<3J'ICKTPOJ'II/ITI/I‘ICCK21$I
JAUCCOLIM AL, «BaxkHelmye HeMeTaulbl U HX COCOAUHCHUSN,

«BaxxHelmre MeTaiIbl 1 X COSTMHEHMSI

XUMHYECKHE  OKCIIEPUMEHTHI,  WIUIIOCTPUPYIOIINE  TPU3HAKA
NPOTEKaHUs pPeakluii HIOHHOTO 0OMEHa; KaueCTBEHHbIE PEaKLUu Ha
MPUCYTCTBYIONINE B BOJHBIX PACTBOPAX MOHBI: XJOPHI-, OPOMHUI-,
uomua-, cyabdar-, Qocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
THJIPOKCH-UOHBI, KATHOHBI aMMOHUSI, MATHUS, KaJIBITHSI, ATFOMUHHS,

xkenesa (2+) u xenesa (3+), meau (2+), LMHKA
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VYmMmenue:




MPEJCTaBIATh pPE3yabTaThl OSKCIepuMEHTa B (opme BBIBOJOB,

14.1 JIOKA3aTeNbCTB, TPAPUKOB U TAOMUI[ W BBISBIATH IMIIHPUUCCKUE
3aKOHOMEPHOCTH
yCTaHABIWBAaTh  CBS3M  MEXIYy  peajlbHO  HAOJIIOAaeMbIMH
14.2 XMMHUYECKMMH SIBJICHUSIMA M TPOLIECCAMHU, IPOUCXOJALIMMHU B

MaKpO- U MUKPOMHPE, 00BACHATH MMPUYIKUHBI MHOFOO6pa3I/ISI BE€IICCTB




INHEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMbIX HA
OCHOBHOM T'OCYJAPCTBEHHOM 9K3AMEHE I10 XUMHH

Koxa

1.1

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

HepBOHa‘-IaJIBHBIe XUMHUYCCKUC ITOHATUA

UucTteie BemecTBa 1 cMecH. CrIocoOBI pasziesieHus: cMecei

1.2

1.3

ATOoMBI M MONEKyHabl. XHMHYECKHE 3JI€MEHTHl. CHMBOIBI XUMHUYECKHX
91eMeHTOB. [IpoCThIC U CI0XKHBIE BEIECTBA.
Xumuueckass Qopmyna. BaneHTHOCTH aTOMOB XHWMHYECKHUX JJIEMEHTOB.

CTeneHb OKHCIICHUS

1.4

3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OTHOcuTeNnbHAs aTOMHas Macca.
OrHocutenpHas MOJICKYJIsIpHad Macca. MaccoBas 701 XUMHAYECKOT0 dJIEMECHTA

B COCIMHCHHNU

1.5

1.6

KomnuecTBo BemectBa. Moisb. MomsipHass macca. MoJisspHbIii 00bEM Ta30B.

B3anMocBA3p KOIM4eCTBa, MACChI M YUCJIA CTPYKTYPHBIX €IMHHUIL BEIIECTBA
@u3nYecKue U XMMHUYECKHUE SBJICHHUs. XUMUYECKas PEaKUus U €€ IPU3HAKH.
3aKOH COXpAaHEHMS MACChI BEILIECTB. XMMHUECKHE YPaBHEHUS

[Iepnonnueckuit 3axkoH U Ilepuonnueckas cucteMa XUMUYECKHUX IJIIEMEHTOB

J.1. MenneneeBa. CTpoeHHE aTOMOB

2.1

[lepuonnueckuit 3akoH. Ilepuonnueckas cucreMa XMMHUYECKHX HJIEMEHTOB
.. Menneneea. [lepuonapl u rpynmbl. @U3HYECKHN CMBICT TOPSAKOBOTO

HOMEpa, HOMEPOB NICPUOJa U I'PYIIIIBI JICMCHTA

2.2

Crpoenue atomoB. CoctaB aToMHBIX snep. M3oTonsl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX O00O0JIOYEK aToMOB TepBhIX 20 XHUMHUYECKHUX HJIEMEHTOB

[Tepuonnueckon cucremsl /.. Menneneesa

2.3

3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX
MEePUOJIOB, Kajlus, Kalblus (pagdyca aTOMOB, JJIEKTPOOTPUIIATEIILHOCTH,
METAJUIMYECKUX M HEMETAaJUIMYECKUX CBOMCTB) M WX COCIUHEHHUUA B
COOTBETCTBUH C TIOJIO)KCHHEM »dJIeMeHTOB B llepuoamdeckoil cucreme

CTPOCHUCM HUX ATOMOB

3.1

Crpoenue BelecTna

Xumudeckasi cBsi3b. KoBasieHTHas (TOJsApHAsE ¥ HETOJISIPHAs)  CBSA3b.
DNEeKTPOOTPULIATETbHOCTh ~ XMUMHMUYECKMX  3JeMeHTOB. VOHHas  CBs3b.

Meramnuueckas CBSI3b




3.2

Tunbel kpucrammuueckux pemeéTok (aToOMHas, HMOHHAas, MeTalIn4yecKkas),
3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKOW PEIIETKH U BUIA

XHUMHYECKOU CBI3U

4.1

4.2

Baxueimue MNPpEACTABUTCIIM HCOPraHUYCCKHUX BEIICCTB. Hemerammel u ux

COCIMHCHNA. Mertamisl ¥ UX COCOIUHCHUA

Krnaccudukanus m HOMEHKJIATypa HEOPTaHMYECKUX COCIMHEHUN: OKCHIIOB
(coneobpasyromue: OCHOBHBIE, KHCJIOTHBIE, aMmdoTepHbIe) u
HecoJieoOpa3yroInue; OCHOBaHWUU (MIENOYM W HEPACTBOPUMBIC OCHOBAHHS);
KHCJIOT (KUCIIOpOJICOMepKAUEe ¥ OECKHCIOPOIHBIC, OIHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

Ou3nyeckue M XHUMHUYECKHE CBOMCTBA TMPOCTHIX BELIECTB-HEMETAIUIOB:

BOJOPOJIa, XJIOpa, KUCIOpPO/ia, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS

4.3

4.4

dusndyeckue U XMMHYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJIJIOB: JIMTHA,
HaTpu:A, KaJlud, Marausa U KaJblHWsA, aJIJFOMUHUA, KCJIC34d. BHGKTpOXI/IMI/I‘ICCKI/Iﬁ

Ps HAIPSDKEHUN METAJUIOB

du3nueckue 1 XUMUIECKIE CBOMCTBA BOOOPOJHBIX COGIII/IHGHI/Iﬁ HEMCTAJIJIOB:

XJIOpoOBOaAOPOaa, CEPOBOAOPOaAA, aMMHUAKaA

4.5

dusnueckue ¥ XMMUYECKHE CBOMCTBAa OKCHUIOB HemeTaiwioB: cepsl (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yraepona(Il, IV), kpemuus(IV). [Tomyaenue

OKCHJOB HEMETAJIJIIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cBoiictBa okcuaoB: MetamwioB [A-IIIA rpymn, muuka, meau(Il) u

xeneza(Il, III). [TonyyeHnne oKCUIOB METAIIIIOB

XUMUYeCKHe CBOMCTBA OCHOBaHUI M aM(OTEpHBIX IMIPOKCHIOB (Ha IpUMeEpe
TUAPOKCHJIOB AJIOMUHHMS, Kene3a, LuHKa). llomydyeHne ocHoOBaHUUM U
aM(}OTEPHBIX THAPOKCUIOB

OO0mre XUMHYECKUE CBOMCTBA KUCIOT: XJIOPOBOJOPOAHOM, CEPOBOIOPOIHOM,
CEpPHHUCTOM, CEpPHOMU, a30THOM, (HochHOpHON, KpeMHUEBON, YyroabHOH. OcoObie
XUMUYECKHE CBOMCTBA KOHIIEHTPUPOBAHHON CEPHOM M a30THOM KHCIIOT.
[Tonyuyenue kucimor

OO6mme XxuMHUIECKHe CBOMCTBA cpeHux colier. [lomyduenue coneit
[Tonyuenue, cobupaHue, paclio3HaBaHHWE BOAOPOJA, KHUCIOPOAa, aMMHUaKa,

YIJICKUCIIOIo ra3a B na60paTop1/H/I

4.11

HOJ’IY‘ICHI/IC aMMMakKa, CepHOﬁ U a30THOM KHCJIOT B IMPOMBIIIJICHHOCTH. O6H.[I/Ie

CIIOCOOBI MOTYyYEHUS METAJIJIOB




4.12

I'enermueckas CBA3b MCXKIY KilaCCaMU HECOPraHNYCCKUX COG,Z[I/IHGHI/Iﬁ

XuMmudeckue p€akuuu

5.1

Krnaccudukanus XUMHYECKHX peakluii 0 pa3InYHBIM IPU3HAKAM: 110 YUCITY U
COCTaBy YYacTBYIOLIMX B PEAKIMHM BELIECTB, MO TEIUIOBOMY 3(dexTy, 1o

H3MEHEHMIO CTEIICHSH OKMCIICHNUS XUMHUYECKUX YJIEMCHTOB

52

53

54

5.5

TemnoBoit 3¢ ¢deKkT XUMHUYECKON peakiuu, TEPMOXHUMHUYECKHE YpaBHEHUS.

DK30- ¥ SHJIOTEPMHUYECKUE PEAKIUU. TepPMOXUMUYECKHUE YPaBHEHUS
OKHCIIUTENbHOBOCCTAHOBUTEIbHBIE peakiinu. OKUCIUTENN U BOCCTAHOBUTEIH.
[Ipomecchl  OKUCIEHHST M BOCCTAHOBJIICHHMS.  DJIGKTPOHHBIM  OajaHC
OKHCJIUTEILHOBOCCTAHOBUTEIILHON PEAKIIUN

Teopust 3MEKTPOJIUTHYECKON auccoanui. KaTnoHbl, aHUOHBI. DJIEKTPOJIUTHI
1 HEINEeKTPoJuThl. CUIIbHBIC U c1a0bIe AIEKTPOIUThl. CTENeHb TUCCOIaIun
Peakiuu nonHoro oomena. YclioBUsl MPOTEKAHMs PEaKlUii HOHHOTO OOMEHa,

IIOJIHBIC 1 COKpaH_IéHHLIC HOHHBIC YPABHCHUSA pCaKHI/Iﬁ

Xumus u OKpYyKaromiasa cpeaa

6.1

BemectBa u Martepuansl B IIOBCEJHEBHOW JKM3HM YelOBeKa. besomacHoe
HCIOJIb30BAaHUE BEILECTB M XUMHUYECKHX pEaklUui B J1abopaTopuu U OBITY.

HepBaﬁ IIOMOIIb IIPU XUMHUYCCKHX OKOI'aX U OTPABJICHUAX

6.2

XUMUYECKOe 3arpsi3HEHUE OKpyKaroledl cpefpl (KUCIOTHBIE — JOXKIH,
3arpsi3HEHUE TIOYBBI, BO3/yXa M BOJOEMOB), CIIOCOOBI €ro MpeaoTBPAIICHUS
[IpenenpHas nomyctumasi koHieHTpauus BemecTB (IIK). Pomp xumuu B
pEelIeHUN JKOJOTHYECKUX TMpobieM. YcuieHue mMapHUKoBOro sddekra,

Pa3spymieHue 030HOBOI'O CJI0A

6.3

6.4

[Ipumenenue cepsl, azota, pocdopa, yriepoaa, KpeMHUS U UX COCAMHEHUN B
OBITY, MEIMIIMHE, NMPOMBILIUIEHHOCTH U CeIbCKOM XozsicTBe. [IpumMeneHue
METAJJIOB U CIUIAaBOB (CTallb, YYT'YH, IIOPAJIOMUHHI, OpoH3a) B OBITY M
MIPOMBIIIJIEHHOCTH MX coequHeHui. [ToHsaTHe 0 Koppo3uu MeTaioB, OCHOBHbBIE
CIOCOOBI 3alIUTHI X OT KOPPO3UHU

[IpupoaHblE MCTOYHUKH YTIEBOJOPOJIOB (Yroib, MPUPOAHBIN ra3, He(Th),

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

6.5

[lepBoHavanbHBIE MOHSTHS 00 OPraHUYECKUX BEHIECTBAX KAaK O COCIMHEHUSX
yriepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJI, TJIMLIEPUH, YKCYCHAast KUCII0Ta).
[TousiTHE 0 OMOTOTUYECKH BXKHBIX BEIIECTBAX: JKUPAX, OENKaX, YIIeBoAaX — U UX

POJIM B )KU3HU YCIIOBCKA




Pacuértrr:

7.1 1o ¢hopMysaM XUMHYECKUX COCTUHEHUN
7.2 Macchl (MaccoBOM) J10JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XUMHUYECKHUM YPaBHEHUSAM




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

o  Xwuwmus, 8 xiacc/ 'abpuensa O.C., OctpoymoB U.T'., CnagkoB C.A., AKIIIOHEPHOE 0OIIECTBO
«M3narensctBo «IIpocBerieHne»
o  Xwuwmus, 9 knacc/ 'abpuensu O.C., Octpoymon W.I'., CnagkoB C.A., AKIIMOHEPHOE 00IIECTBO

«H3maTenscTBO ((HpOCBCHICHI/Ie»

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

e Xwumus. 8 xi1.: KoHTponbsHBIE 1 TpoBepoUdHbIe paboThl kK yueOHUKy O. C. ['abpuensHa «Xumusl.
8» / O. C. I'abpmemnsn, I1. H. bepe3kun, A. A. Ymakosa u np. - M.: Ipoda, 2007.

o Tabpuemnsn O. C., Bockoboitnukosa H. 1., fmykoBa A. B. HacTonpHas kHura yauTems.
Xumus. 8 ki1.: Metogudeckoe mocobue. - M.: JIpoda, 2011.

o (COopHUK 33734, YIpaXHEHHH U TECTOB 10 XUMUH, 8-9 Kimacchl, k yueornkam O.C. I'abpuensaa,

N.I". Octpoymona, C.A. CnaakoBa «Xumus: 8 kiaaccy, «Xumus: 9 kinace», Cepanosa H. /L.,

2021

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

https://workprogram.edsoo.ru/work-programs/419084?sharedToken=AYCCPED5wp

https://foxford.ru/?utm_referrer=https%3A%2F%2Fdzen.ru%2Fa%2FYvxaaO0-gQQTsWSq

https://educont.ru/

https://uchi.ru/
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