MYHUIUITAJIBHOE BIOJKETHOE OBIEOBPA3OBATEJIBHOE YYPEKJAEHUE
«MAJIOBUJHEHCKAS CPEHSASA OBLHIEOBPA3OBATEJIBHASA IIKOJIA
UMEHMU CEJIMMOBA MYCTA®bI BEUCOBUYA»
BAXUMCAPAMCKOI'O PANOHA PECITYBJIMKHA KPBIM

PACCMOTPEHO COITTACOBAHO YTBEPXIEHO
Ha 3acenanuu [IIMO 3aMeCcTUTENb Hupexkrop MBOY
Pykosonurens IMO nupekropa o YBP «Manosunnenckas COILl um.
CemumoBa M.B.»
JI.B.TutoBa bepkyrosa I1.B. JI.A.IlyukoBa
«28» 08 2025r

IIpotoxon Ne 1 IIpuka3 Ne 221 or 28.08.2025r

ot 25.08.2025r.

PABOYAS ITPOTPAMMA
(ID 7854474)

yueOHoro npeamera «Xumusi. bazoBblil ypoBeHb»

JUTst oOydarommxces 8 — 9 kimaccoB

YUYUTEJIb: Axumosa FOnus Pynonsgposna
KATETI'OPHAI: Beicias
KOJIHUYECTBO YACOB: B Henento - 24., Bcero 3a roj - 684.

COCTABJIEHA Ha ocHOBe ¢efiepalbHON 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO
obpazosanus (OOIT OOO0).

¢. MajoBuaHoe, 2025r.



INOACHUTEJIBHASA 3AIINCKA

[Tporpamma 1o XMMHM Ha YpOBHE OCHOBHOT'O 00IIEr0 0Opa3oBaHUs COCTaBIECHA HA OCHOBE
TpeOOBaHUIl K pe3yJibTaTaM OCBOECHHUS OCHOBHOI 00pa3oBaTeNIbHON IMPOrpaMMbl OCHOBHOI'O
obmero ob6pazoBanus, npeacTtaBieHHBIX B @I'OC OOO, a Taxke Ha OCHOBE deaepalbHON
paboueil mporpaMMbl BOCIIUTAHUS U C YYETOM KOHIIETLMHU IpenojaBaHus y4eOHOro MmpeaMera
«Xumus» B o0pa3oBaTeabHbIX opranun3zanusx Poccuiickoit @eneparuu.

[TporpamMma mo XuMHUHM JA€T TMPEACTABICHUE O IIENIAX, OO0mel cTpaTteruu OOydYeHUs,
BOCIIMTAHUS U pa3BUTHs OOYYAIOIIMXCS CpPEACTBAMHU Yy4yeOHOro NpeaMeTa, yCTaHAaBIUBAET
00s13aTeNIbHOE MPEIMETHOE COJIepKaHMe, MpelyCMaTpUBaeT paclpelesieHHe ero Mo Kiaccam u
CTPYKTYpUPOBAaHHUE I10 pa3fesiaM U TeMaM MPOrpamMMbl 110 XUMHH, OIPEIEISIET KOJINYECTBEHHbIE
Y KaUECTBEHHBIE XapaKTEPUCTUKU COAECPKAHUS, PEKOMEHYEMYIO I10CJIEJ0BATEIbHOCTD U3yUEHUS
XUMHUH C YYETOM MEKIIPEIMETHBIX U BHYTPUIPEIMETHBIX CBsI3€H, JIOTUKH Yy4eOHOro mpoiiecca,
BO3PACTHBIX 0COOCHHOCTEH 00y4aIoUINXCs, ONPEIeieT BO3SMOKHOCTH MPEAMETA JIJIs pean3alun
TpeOOBaHUI K pe3ylbTaTaM OCBOEHHUS OCHOBHOM 0Opa30BaTENIbHOW IMPOrpaMMbl Ha YpPOBHE
OCHOBHOTro 001Iero oOpa3oBaHMs, a Takke TpeOOBaHWU K pe3yjbTaTaM OOydYeHUsS XMMHH Ha
YpOBHE IIeJiell U3y4eHHUs MpeMeTa U OCHOBHBIX BUIOB y4eOHO-II03HABATEIbHON AESITEIbHOCTU
00y4aromIerocs Mo OCBOCHUIO Y4eOHOTO COJepKAHUSI.

3HaHUe XUMHH CIYXHUT OCHOBOU /U1 (POpMUPOBAHUSI MUPOBO33PEHHS 00YUAOLIETOCs, €ro
MPEJICTAaBICHUI O MaTepUAIbHOM €/IMHCTBE MUPA, BAKHYIO POJIb UTPAOT (HOpMUPYEMbIE XUMUEH
MIPEJICTABICHUS O B3aHMOIMPEBPAIICHUAX SHEPTUU U 00 IBOJIOLUHU BEIIECTB B MPUPOJE, O MYTAX
pelieHuss rI00aJbHBIX MPOOJIEeM YCTOWYMBOTO pa3BUTHS 4YelOBEYECTBA — CBHIPHEBOIA,
HHEPTeTUUECKOM, THILEBON U SKOJIOTUYECKO 0e30MacHOCTH, POOIIeM 31paBOOXPaHEHUSI.

N3yuenune xumuu:

CIOCOOCTBYET peann3aliii BO3SMOXXHOCTEH AJIsi caMOpa3BUTUA U (POPMUPOBAHUS KYIbTYPHI
JMYHOCTH, €€ 001Ieil U (yHKIMOHATIBLHON IPAMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMHUPOBAHUE MBIIUIEHUS U TBOPYECKHX CIIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB HMX  CaMOCTOSITEJIbHOH  y4eOHOH  JEesATeIbHOCTH,  OKCIEPHUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHHUI, HEOOXOOUMBIX Kak B I[IOBCEAHEBHOM JKHM3HM, TaK U B
po(hecCHOHATBLHOM JIEATEIILHOCTH,

3HaKOMHUT CO CHEHU(UKON HAyYHOTO MBIIUICHUS, 3aKJIAJbIBA€T OCHOBBI IIEJIOCTHOTO
B3IJI511a Ha €JUHCTBO MPUPOJABI U YEJIOBEKA, SIBJISIETCS. OTBETCTBEHHBIM 3TarloM B JOPMUPOBAHUU
€CTECTBEHHO-HAYYHON TPaMOTHOCTH 00Y4arOIIUXCS;

CcHocoOCTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHSI K €CTECTBEHHO-HAayYHBIM
3HAHWSM, K MpPHUPOJE, K YEIOBEKY, BHOCHT CBOW BKIJIQJ B JKOJIOTHYECKOE 0Opa3oBaHHE
o0yyJaroumxcsi.

JlanHble HampaBjeHUS B OOyYEeHWHM XUMHH OOECIICUMBAIOTCS CHEIM(PUKON COMEp KaHUs
y4eOHOT0 MpeIMeTa, KOTOPBIN ABISETCS MeJarornuecky alaiTHPOBAHHBIM OTpa)KeHHEM 0a30BOi
HayKH XMMUU Ha ONPEEIEHHOM 3Tale e€ pa3BUTHUS.

Kypc xumuu Ha ypoBHE OCHOBHOTO O0IIEro 0Opa3oBaHUs OPUEHTUPOBAH HAa OCBOCHHE
00y4JaroIMMHUCS CUCTEMbI MIEpPBOHAYATIbHBIX MOHATHI XUMHUHU, OCHOB HEOPraHMYECKOH XUMUU U
HEKOTOPBIX OTACIbHBIX 3HAYMMBIX MOHSATUN OPTaHUYECKON XUMUH.

CrpykTypa conepkaHHsl IMPOrpaMMbl MO0 XUMHUH C(HOpPMUpPOBaAHA HA OCHOBE CHCTEMHOTO
nonxona k e€ mizydenuro. CopepaHue CKJIQIbIBAETCS U3 CUCTEMBI MOHATHI O XMMHYECKOM



AJIEMEHTE W BEIIECTBE M CHUCTEMBI TOHATHH O XHMMHUYECKOW peakiuu. O0e 3TH CHCTEeMBbI
CTPYKTYPHO OpraHU30BaHbl IO MPUHLMUITY MOCJIEI0BATEILHOTO Pa3BUTHsI 3HAHUM HAa OCHOBE
TEOPETHUECKHUX MPEICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJICKYJISIPHOTO YY€HHS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuonuueckoro 3akona /. . MenneneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YY€HHUSI O CTPOCHUU aTOMa U XUMHUYECKOU CBS3H;

— MIPEICTABJIICHUM 00 JIEKTPOITUTHUECKOM TUCCOIMAIIMN BEIIECTB B pacTBOpax.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIMPUYECKH TMOJYYCHHBIX U
OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCJIEIOBATEIHHO OT OJTHOTO YPOBHS K APYTOMY, BBITTOTHSS
GyHKIIUN OOBSICHEHUS U IPOTHO3UPOBAHUS CBOIMCTB, CTPOSHHUS U BOZMOXKHOCTEH MPAKTUYECKOTO
MIPUMEHEHUS U TTOJIYYEHUS U3y4aeMbIX BEIIECTB.

OcBoeHHEe TPOrpaMMBI 0 XUMHUHU CIIOCOOCTBYET (HOPMHUPOBAHHIO TPEACTABICHUS O
XUMHYECKON COCTAaBISIOIIEH HAYYHOM KApTUHBI MHUpa B JIOTHKE €€ CHUCTEMHOM IPUPOJBI,
LEHHOCTHOTO OTHOLUEHHUS K HAYYHOMY 3HaHHUIO U METOJIaM MO3HaHUs B Hayke. M3yuenue xumuu
MIPOUCXOAUT C IPUBJICUCHUEM 3HAHUM U3 paHee U3YUYCHHBIX YUeOHBIX MpeaMeToB: « OKpyKaromui
MHup», «buonorus. 5—7 kiacce» U «Pu3MKa. 7 Kjiacc».

[Ipu n3ydeHNM XUMHH TPOUCXOIUT (POPMHUPOBAHKE 3HAHUNA OCHOB XMMHYECKOW HAYKH KaK
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, MMPAKTUYECKOM JESATENIbHOCTH YeJIOBEKa U KaK OJIHOTO
13 KOMIIOHEHTOB MHUPOBOW KYIbTYpHI. 3a/ilada y4eOHOro mpeaMeTa COCTOUT B (pOpMHUpPOBAHUU
CHUCTEMBbl XUMHUYECKUX 3HAHUW — BAKHEUIINX (PAKTOB, MOHATHN, 3aKOHOB M TEOPETUUYECKHUX
MOJIOKEHUH, JOCTYNMHBIX O0000IIEHUH MHUPOBO33PEHUYECKOT0 XapakTepa, S3bIKa HAyKd, B
MPUOOIIEHNH K HAyYHBIM METO/IaM MO3HAHUS MPU U3YYCHHUU BEIIECTB M XUMUYECKUX PEaKIuil, B
GbOpMUPOBAaHUM H PA3BUTHH TO3HABATEIBHBIX YMEHUH M HMX TNPUMEHEHUHM B Yy4eOHO-
MO3HABATEJIbHONW U Y4eOHO-UCCIEA0BATEIbCKOM ACATEIIBHOCTA, OCBOSHUHU MPaBUII 0€3011aCHOTO
oOpallieHus ¢ BEIIeCTBAMU B TOBCETHEBHOM JKU3HH.

[Ipy u3ydeHWH XUMUHU HA YpPOBHE OCHOBHOI'O OOIIEro OO0pa3oBaHMS Ba)KHOE 3HAYCHUE
MpUOOpENH TaKKe LEeJH, KaK:

— (opMHupOBaHUE WHTEIICKTYaJbHO PAa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpPa30BAHHMIO,
COTPYJHUYECTBY, CAMOCTOATEIbHOMY HPUHATUIO pEIIEHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIFOIIIMMCS YCIIOBUSIM KH3HU;

— o0ecrniedyeHre YCIOBHM, CHOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYAIOIIUMHUCSA OTIBITA
Pa3HOOOpa3HOW JAESATEIHLHOCTH, TMO3HAHUS M CaMOTIO3HAHHWS, KIFOYCBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETeHIIMI), IMEIOIINX YHUBEPCAIIbHOE 3HAUCHUE JJIs1 PA3IMYHBIX BUIOB JCSITEIbHOCTH;

— ¢opmupoBanue o0mel PyHKIIMOHAIBHON U €CTECTBEHHO-HAYYHON TPAaMOTHOCTH, B TOM
YHCIIe YMCHHUH OOBSICHATH U OIICHUBATH SIBJICHHSI OKPY)KAFOIIETO MUPA, UCIIOJIB3Ys 3HAHHSI U OTIBIT,
MOJTyYEHHBIC TIPH M3YyYEHUH XUMUU, MPUMEHSITh MX MPH PEIICHUH TPOOJIeM B MOBCEIHEBHOMN
KU3HU U TPYJIOBOH JESATENBHOCTH;

— pa3BUTHE MOTUBAIMU K 00YUEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
HAa OCHOBE YCBOGHUS OOIINEYEIIOBEYECKMX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
poQ WISl ¥ HANPABJICHHOCTH JAJIbHEHUIIIETO 00yUeHHUS.

OO0ree YMCIIO YacoB, OTBEACHHBIX ISl M3YYEHHUs XMUMHH Ha YPOBHE OCHOBHOTO OOIIETO
obOpasoBanus, coctaBisieT 136 yaco: B 8 kimacce — 68 yacoB (2 yaca B Hezelnto), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

ITepBoHayajbHbIC XUMHYECKHE IOHATHSA

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YeJOBEKa. XUMHS B CUCTeMe Hayk. Tema u
BeniecTBa. dus3nueckne CBONCTBA BEIECTB. Arperatoe cocrosiHue Bemects. [lonstue o meronax
Mo3HaHus B XuMuu. YucTeie BemecTBa U cMecu. CriocoObl pa3iesieHus CMECei.

ATOMBI U MOJNEKYJbl. XHMHUYECKHE 3JIEMEHThl. CHUMBOJIBI XMMHYECKUX 3JIEMEHTOB.
[IpocTeie U ciloKHBIE BelIecTBa. ATOMHO-MOJIEKYJISIPHOE yUEHHE.

Xumnueckas popmyiia. BaleHTHOCTh aTOMOB XUMUYECKHX HJIEMEHTOB. 3aKOH MTOCTOSIHCTBA
cocrtaBa BemecTB. OTHocuTenbHass aroMHas Macca. OTHOCUTENbHAs MOJIEKYJISIpHAs Macca.
MaccoBast 1011 XMMHUYECKOTO 3JIEMEHTA B COEAMHEHUU.

KonungectBo BemecTa. Monb. MoisipHas macca. B3auMocBs3p KOIMYECTBA, MACCHI U UNCTIA
CTPYKTYPHBIX eIMHUI] BeulecTBa. Pacy€rsl no popMmynaM XUMHUUECKUX COECUHEHUI.

@usnyeckue U XMMHUYECKHUE SIBJICHMs. XHMMUYECKas peakuus U €€ MpU3HAKU. 3aKOH
COXPaHEHMs MaccChl BEIeCTB. XUMHUYeCKUe ypaBHeHUs. Kiaccupukanys XUMHUECKUX PEeaKLUi
(coemuHeHus, pa3I0KEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKCnepumeHm:

3HaKOMCTBO C XHMHUYECKOW MOCYIOH, mpaBUiIaMu pabOThHl B JabopaTopuu M NMpUEMaMu
oOpareHusi ¢ J1aboOpaToOpHBIM O0OpPYAOBaHUEM, M3YYCHHE M ONMUCAHUE (DPU3NYECKUX CBOMCTB
00pa310B HEOPraHMYECKUX BEIECTB, HAO0jeHne (PU3NUECKUX (IUIaBJIeHUEe BOCKA, TassHUE JIbJa,
pacTupaHue caxapa B CTyINKe, KMUIIEHHE U KOHJIEHCALUs BOJbl) U XUMHUYECKUX (TOpEHHE CBEYH,
IPOKAJIMBaHUE MEAHOM MTPOBOJIOKH, B3aUMOJICHICTBHE MeJia ¢ KUCIIOTO) sIBIeHu, HaOIroieHue U
OINMCaHUE MMPU3HAKOB MIPOTEKAHNUS XUMUYECKUX peakluil (pas3nokeHue caxapa, B3auMOJIeHCTBUE
CEpHOW KHUCIIOTBI ¢ XJOpHJIOM Oapus, pasnoxkeHue ruapokcuna menu (1) mpu HarpeBanuw,
B3auMoJIeiicTBHE Xkele3a ¢ pacTBopoM coiu meau (1), n3ydyenue cnocoGoB pazaesieHus: cMecei:
C TIOMOIIBIO MarHura, (QWIbTPOBaHHE, BbIMAPUBAHME, AUCTWUIALMSI, Xpomarorpadus,
IIPOBEJICHUE OYUCTKU MOBApEHHOM COJM, HAOIIOAEHHE U ONMCAHUE PE3YyIbTATOB IMPOBEIEHUS
ONbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE MOJEJIEH MOJIEKYJ]
(IIapocTepKHEBBIX).

BaxHeiilmue npeacraBuTe/ M HEOPraHMYECKUX BeLeCTB

Boznyx — cmech razoB. CocraB Bo3ayxa. Kuciopog — aleMEHT M NMpPOCTOE BELIECTBO.
Haxoxxnenue kuciopoja B npupoze, GU3snuecKue U XMMHYECKUE CBOMCTBa (peakMyu TOpEeHHs).
Oxcunpl. Ilpumenenne kucimopoga. CrocoObl mMoONydeHHs KUCIOpojJa B JabopaTopuud H
IPOMBINIIEHHOCTH. KpyroBopoT kuciopoaa B npupoje. O30H — amnoTponHas MoAuUKanus
KHCJIOpOJIa.

TennoBoit >(pPeKkT XUMHUYECKONW peakluh, TEPMOXHMHUYECKHE YpaBHEHHS, D5K30- U
OHAOTEPMUYECKUE peakuMU. TOoIIMBO: yronb M MeTaH. 3arpsi3HEHUE BO3AYyXa, YCHIIEHUE
MapHUKOBOTO 3 QeKTa, pa3pyluieHre 030HOBOTO CIIOS.

Bonopon — anemeHT 1 npocroe BemecTBo. Haxoxnenne Boopoia B npupoae, pusndeckue
U XMMUYECKHE CBOMCTBA, IPUMEHEHHUE, c1ocoObl nomydeHus. Kucinotel u conu.

Monsipablit 00BEM ra3oB. PacuéThl Mo XUMHUYECKUM ypaBHEHUSIM.

®usnueckue cBoWcTBa BOAbl. Boma kak pactBopurens. PactBopel. Hacelmennsie u
HEHACBILICHHBIE PacTBOpBL. PacTBOpMMOCTH BemiecTB B Boae. MaccoBas H0is BelecTBa B



pactBope. XUMHUYECKUE CBOMCTBA BOJbl. OcHOBaHUA. Pojib pacTBOpOB B MPUPOJIE U B KU3HU
yenoBeka. KpyroBopoT Boabl B Ipupoje. 3arpsi3HEHUE NMPUPOAHBIX BoA. OXpaHa M OUYMCTKA
MPUPOJTHBIX BOJ.

Krnaccudukanuss Heopranmdeckux coemauHeHnd. Oxcunel. Kimaccupukamus OKCHIIOB:
cosieoOpa3yrorire (OCHOBHBIE, KUCIOTHBIE, aM(OTEepHBIC) U HecosieoOpazyromue. HomeHkmaTypa
okcu0B. Du3znueckrne U XUMUYECKHE CBOMCTBA OKCUIOB. [lomyuenue oKkCuaoB.

OcHoBanus. Kraccudukanuss ocHoBaHUW: WIENOYM U HEPaCTBOPUMBIE OCHOBAHHUS.
HomeHnkiatypa ocHoBaHmi. PuU3HUECKHME M XUMHUYECKHE CBOWCTBAa OCHOBaHMU. [lomyueHue
OCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenknarypa kucnot. @usndeckre U XUMHUECKHE
cBoiicTBa KucaoT. P aktuBHoctn MmetamuioB H. H. bekerosa. [loryuenne kucior.

Comu. Homenknarypa coneil. @uznueckue U XuMU4eckue cBoiicTBa coieil. [lomydenne
COJIEH.

I'eneTnueckas CBA3b MEXKIy KJIACCAMH HEOPTaHUUECKUX COECUHEHUN.

Xumuueckuii IKCnepumMeHm:

KayeCTBEHHOE OIpeesIeHUue COJEpKaHUs KUCIOpPOoJa B BO3AYyXe, MOIyYeHHUE, COOMpaHue,
pacro3HaBaHWEe W W3y4Y€HHE CBOMCTB KHCIOPOJa, HAONIOJACHUE B3aWMOJCHCTBHUS BEIIECTB C
KHUCJIOPOJIOM U YCJIOBUS BO3HHUKHOBEHHS W MPEKpallleHus ropeHus (moxkapa), 03HaAKOMIICHHE C
oOpasliaMu OKCHUJIOB M OIKMCAHME HUX CBOMCTB, MOJy4YeHHE, cOOMpaHue, pacro3HaBaHUE U
U3ydeHHe CBOWCTB BOAOpoAa (ropeHme), B3ammojciictBue Bogopoxa ¢ okcumom wmemu (1)
(BO3MOYKHO MCIOJIb30BaHUE BUACOMATEPHUATIOB), HAOMI0IeHIE 00pa3IIoB BEIIECTB KOJIHMUECTBOM 1
MOJIb, MCCIEIOBAaHUE OCOOEHHOCTEH PpACTBOPEHHUS BEILECTB C Pa3IMYHOM PAaCTBOPUMOCTHIO,
[IPUTOTOBJICHUE DPACTBOPOB C OINPENEIEHHOM MacCOBOM JOJEH pacTBOPEHHOIO BELIECTBA,
B3aUMOJICCTBHE BOJBI C METAUIaMU (HaTpueM U KajbllueM) (BO3MOXXHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHUE OOpPAa3IOB HEOPTaHMUYECKUX BEIECTB Pa3IMYHBIX KJIACCOB,
HAOIO/ICHNE M3MEHEHUS OKPACKH WHAMKATOPOB B PACTBOPAX KHUCIOT U IIEIOYCH, M3yuyeHUE
B3anmMojeiicTBus okcuaa Meau (I1) ¢ pactBopoM cepHO KHCIOTHI, KUCIOT C METaJlIaMU, PEaKIui
HEUTpalIn3alliy, OJIYYEHHE HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHHE OJHOTO METajula Ipyrum
U3 PacTBOpA COJIM, DPEIICHHE OHKCIIEPUMEHTAIBHBIX 3aJad N0 TeMe «BaxHeummue Kiaccsl
HEOPTaHUYECKUX COCTUHEHUID.

Hepuoanyeckuii 3axkoH u Ilepuoanuyeckasi cucrema xummu4yeckux 3jemenros /[, U.
MenpeineeBa. Ctpoenne aroMoB. XMMHYECKas CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBbie MOMBITKY KIacCU(PHUKAIIMN XUMUIECKHIX dJIeMEHTOB. [[oHSATHE O TPyIIax cXOIHBIX
AJIEMEHTOB (IIEJIOYHBIC U MICIIOYHO3EMETbHBIE METAJUIBI, TAJIOT€HbI, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEPHBIE OKCHJIBI M THAPOKCHUIBI.

[lepuonnueckuii 3akoH. Ilepmoamueckas cucrteMa xuMuueckux dsemeHtoB JI. U.
MenneneeBa. Kopotkomepuognas u anuHHONEepuoaHas ¢opmbl [lepumogudeckoir cuUCTeMbl
xumuueckux ssiemeHToB Jl. M. MenneneeBa. Ilepuonbst u rpynmbl. DU3HUECKUNA CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIBI JIEMEHTA.

Crpoenue atoMoB. CocTaB aTOMHBIX s1ep. M30Tonel. DnekTpoHsl. CTpoeHHE 3IEKTPOHHBIX
obonouek aromoB mnepBbix 20 xuMudeckux osneMmeHToB llepuomnyeckoit cucremsr . U.
MenneneeBa. XapakTepUCTHKAa XUMUYECKOTO AJIEMEHTA MO €ro MOJIOkKEHUI0 B llepuogunyeckoii
cucteme /1. 1. Menaeneera.



3aKOHOMEPHOCTH U3MEHEHHS Paguyca aTOMOB XMMUUYECKUX AJIEMEHTOB, METATUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIINaM U EPUOIAM.

3nauenue [lepuogmueckoro 3akona u Ilepuoguueckoil CUCTEMbI XUMUYECKUX 3JIEMEHTOB
JUIs pa3BUTHA HayKH U npakTuku. J[. . MenneneeB — y4€HbIi U IpakJaHUH.

Xumudeckas CBSI3b. KoBanentHas (monspHas u HETIOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATETbHOCTh XUMUUECKUX 3JIEMEHTOB. MlOHHAs CBA3b.

Crenenp okuciienus. OKUCIUTETbHO-BOCCTAHOBUTENBHBIC peakiuu. [Ipoiiecchl OKucieHus
1 BoccTaHOBJICHUS. OKUCIUTENIN ¥ BOCCTAHOBUTEITH.

Xumuueckuit Ixcnepumenm:

M3y4YeHHe OOpa3lloB BEIIECTB METAUIOB M HEMETaUIOB, B3aMMOJCHCTBHE THIPOKCH]IA
[IMHKAa C pacTBOpPaMu KUCIOT M IIEJIOYEH, IPOBEACHHUE OIBITOB, WUTIOCTPUPYIOMIUX TPUMEPDI
OKHCITUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIMM (TOpEeHre, PEeaKuy Pa3I0KeHUs, COSTUHEHNS).

Mesricnpeomemmnnie ceasu

Peanuzanus MexnpeIMeTHbIX CBA3E€H NpPH M3YYEHHH XMMUU B 8 KJIacCe OCYIIECTBIISIETCS
gyepes UCTIONb30BaHNe KaK OOIUX eCTECTBEHHO-HAYYHBIX TIOHATHH, TaK U IOHSITHMH, SBIISIOIIIXCS
CHUCTEMHBIMU JJIS1 OTACJBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA.

OO0mme ecTecTBEHHO-HAYYHBIC TTOHATHUS: HAYYHBIN (aKT, TUTIOTE3a, TEOPHS, 3aKOH, aHAJIH3,
CUHTE3, Kiaccu(UKaIUs, TIEePUOAUIHOCTh, HAOIIOICHUE, DSKCIEPUMEHT, MOJCIMPOBAHUE,
U3MEpPEHHE, MOJICIIb, SBICHHE.

®dusmka: Marepusi, aToMm, OJEKTPOH, TNPOTOH, HEUTPOH, HOH, HYKIHWJ, W30TOIbI,
pPaZlOaKTUBHOCTb, MOJIEKYJNa, JSJEKTPUYECKUN 3apsl, BELIECTBO, TeJI0, 00BEM, arperaTHOe
COCTOSIHME BEIIEeCTBa, ra3, (U3MYECKHUE BEIUYHMHBI, CAMHHUIIBI W3MEPEHHS, KOCMOC, TUIAHETHI,
3BE351, ComHIIE.

buonorus: gorocunTes, npixanue, 6uocdepa.

I'eorpadus: armocdepa, ruapochepa, MHHEpATbl, TOPHBIE IOPOJBI, IOJE3HBIE
MCKOIIaeMble, TOIUIMBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XuMHYecKasi peakuus

[lepuonnueckuit 3akoH. Ilepumoamyeckas cucrteMa xuMuueckux dsemeHtoB . U.
MengeneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOWMCTB XHUMHUYECKHX
AJIEMEHTOB MEPBBIX TPEX MEPUOJOB, Kalus, KaJIbLUS U HUX COEAUHEHUH B COOTBETCTBUHU C
MOJIOKEHUEM AJIEMEHTOB B [lepronyeckoit cucteMe u CTpOSHHUEM UX aTOMOB.

CTpoeHME BEIECTBA: BHUIbI XUMHUYECKOW CBSI3U. THUMBl KPUCTAUIMYECKUX PEIIETOK,
3aBUCUMOCTH CBOMCTB BEILIECTBA OT THMA KPUCTALTMYECKON PEIIETKU U BUAA XUMUUECKOU CBSI3U.

Krnaccudukanuss ¥ HOMEHKJIATypa HEOPTaHMYECKUX BEIIECTB. XHUMHUYECKHE CBOWCTBA
BEILIECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIacCcaM HEOPraHMYECKUX COCIMHEHHM, TeHeTHYecKas
CBSI3b HEOPTaHNUYECKHUX BEIIECTB.

Knaccudukanus XMMHUYECKHX PEaKIUil MO pa3TUYHBIM MpHU3HaKaM (IO YUCITY U COCTaBY
YYaCTBYIONIMX B PEAKIIMH BEIIECTB, IO TETUIOBOMY d(D(DEKTy, 10 M3MEHEHUIO CTENIEHEH OKUCIICHUST
XUMUYECKHX OJIEMEHTOB, 110 OOpaTUMOCTH, TIO Yy4YacTHIO KaTaium3aTopa). OK30- |
SHIOTEPMUYECKHUE PEAKIINH, TEPMOXUMHUIECCKHUE YPaBHEHHUSI.

[TonsiTHe O CKOpPOCTH XMMHYECKOW peakiuu. IloHsTHE 00 O0OpaTHMMBIX W HEOOPATHMBIX
XUMUYECKUX peakuusx. [loHsTHE O TOMOTreHHBIX MU TeTepOreHHbIX peakuusax. [lonstue o



karanuse. [lonsaTue 0 XuMn4eckoM paBHOBeCHH. DAKTOPBI, BAMSIOIIME HA CKOPOCTh XMMHUYECKON
peaKLuy U M0JIOKEHUE XMMHUYECKOTO PaBHOBECHSI.

OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE PEaKIUH, 3JCKTPOHHBIM OandaHC OKUCIUTENbHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBlieHHE YpaBHEHUH OKHMCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKuii ¢ UCIOJIB30BAaHUEM METO/1a HJIEKTPOHHOTO OaaHca.

Teopust 2NEKTPOIUTHYECKON OUCCOLMALUU. DJIEKTPOJIUTBHI U HEIJIEKTPONUTHI. KaTnoHsl,
AHUOHBI. MeXaHN3M JUCCOLMALIMU BEILIECTB C Pa3IMUYHbIMU BUJIaMU XUMUYECKOU CBsA3U. CTeneHb
nuccoranui. CUIbHBIE U CITa0ble 3JEKTPOIUTHI.

Peakunu oHHOro oOMeHa. YcCiIoBHsI MPOTEKaHUs peaklUid MOHHOTO OOMEHa, MOJHbIE U
COKpalEHHBIE MOHHBIE ypaBHEHUs peakuuil. CBOICTBa KHUCJIOT, OCHOBAaHUI U COJEH B CBETE
NpeACTaBICHUNH 00 3JIEKTPOIUTHYECKON Jucconmanui. KadecTBeHHbIE peakiui Ha HOHBI.
[TonsaTHE O TUAPOIN3E CONEN.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C MOZCISIMU KPUCTAJUIMYECKHUX PELIETOK HEOPraHMYECKUX BEILECTB —
METAJUIOB M HEMeTauloB (rpaduTa W aiMasa), CIO0KHBIX BEIIECTB (XJIOpUAA HATpHs),
UCCIICJOBAHUE 3aBHUCHMOCTH CKOPOCTHM XHMMHMYECKOM DPEAKUUMU OT BO3JACHCTBUS Pa3IM4YHBIX
(bakTOpoB, UCCIIEOBAaHUE BJIEKTPOIPOBOAHOCTH PACTBOPOB BEIIECTB, MPOLECCa JUCCOLUALNU
KHUCJIOT, 111e7104€el U cojiel (BO3MOXKHO UCIIOIb30BAHNE BUJICO MATEPUAIIOB), IPOBEIEHUE ONBITOB,
WUTIOCTPUPYIOIIUX MPU3HAKH MPOTEKaHMUsA peaklUuii MOHHOro oOMeHa (oOpa3oBaHHE OCajKa,
BbIJIEJICHUE Ta3a, 00pa30oBaHME BOJIbI), OMBITOB, WJUIIOCTPUPYIOLIMX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX peakUuil (ropeHue, peakluu pa3ioXkKeHHs, COeAMHEHHs), Paclo3HaBaHUE
HEOPraHWYECKUX BEIIECTB C IIOMOINBIO KAYeCTBEHHBIX pEakUMid HAa HOHBI, pEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a4a4.

Hemera/ibl 4 UX COeJUHEHUSA

OOmas xapakTepucTuka TrajgoreHoB. OCOOEHHOCTH CTPOEHHUs AaTOMOB, XapaKTEepPHbIE
crerieHu okucieHusi. CTpoeHue M (U3MYECKHE CBOWCTBA MPOCTBIX BEIIECTB — TaJOTE€HOB.
XUMHUECKHE CBOMCTBAa Ha NpUMepe XJiopa (B3auMOJEHCTBHE C MeTajslaMH, HeMeTallJaMH,
miesnouamu).  Xusoposogopod. ConsiHas KHCIOTa, XMMHMYECKHE CBOWCTBA, IOJIY4YEHHUE,
npuMeHeHue. [[elicTBre Xopa ¥ XJIOPOBOJOPO/Ia HA OpraHu3M YejoBeka. BaxkHenie Xaopuasl
U X HaXO0XJIEHUE B IPUPOJIE.

Obmas xapakrepuctuka s1eMeHTOB VIA-rpynnbl. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTereHn okucieHus. CTtpoeHne M (pu3HyYecKhe CBOMCTBAa MPOCTHIX BEIIECTB —
KHCJIOPO/ia U cepbl. AJUIOTPONHbIE MOAU(PUKALMN KUCIOpPOJa U cepbl. XUMHUECKUE CBOMCTBA
ceprl. CepoBoJOpoOJ, CTpoeHue, (U3MUYECKHe M XHUMHUYecKHe cBoiicTBa. OKCHIBI Cepbl Kak
IIPEJICTAaBUTENIN KUCIOTHBIX OKCUAOB. CepHasi KUCIIOTa, (PU3MUYECKHE U XMMHUYECKHE CBONCTBA
(oOme Kak mpeaCcTaBUTENS Kacca KUCIOT U crieluduueckie). XUMUYECKUE PeaKIium, JexKarue
B OCHOBE IIPOMBIIIJICHHOTO CII0C00a NOJIY4YEeHUsl CEPHOM KUCIOTHI. [IppuMeHeHne cepHON KHCIOTHI.
Conn cepHOM KHCIIOTBI, KayecTBEHHas peakuusi Ha cyinbdar-uoH. Haxoxxnenue cepel u eé
COCIMHEHUH B MpUpojae. XUMUYECKOE 3arpsA3HEHUE OKPYKAKOLIEH CPelbl COCIUHEHUSIMU CEPBI
(KUCTIOTHBIE HOXK/IH, 3arpsSI3HEHNE BO3/IyXa H BOJIOEMOB), CIIOCOOBI €ro MPEA0TBPAIICHUSI.

OO6mass xapakrepucTuka 31eMeHTOB VA-rpymmbsl. OcoO€HHOCTH CTPOEHHSI aTOMOB,
XapaKkTepHble CTENEeHW OKUCIECHUSA. A30T, pPacHpoCTpaHEHHWE B Npupoae, Qu3MuUecKue u
XUMUYecKHe cBoiicTBa. KpyroBopor a3ora B nmpupoae. AMMHaK, ero (pu3nuecKue 1 XuMHIeCKue
CBOWCTBA, MoJlydeHue U npuMeHenue. Conu aMMOHUS, UX (PU3HYECKHE U XMMHUYECKHE CBOICTBA,



npuMeHeHne. KadecTBeHHasl peakuus Ha MOHBI aMMOHHUA. A30THas KHUCIIOTa, €€ IMOJydeHHE,
¢u3mueckue M XUMHUYECKHE CBOicTBa (0OIIMe Kak TMpEeACTaBUTENs Kiacca KHUCIOT |
cneuupuyeckue). Vcnonap3oBaHWe HUTPATOB M COJEH aMMOHHUS B KaueCTBE MHUHEPAIbHBIX
yno0peHuii. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIoLeH Cpebl COSAMHEHUSIMU a30Ta (KUCIOTHBIC
JIOKIIA, 3arps3HEHUE BO3AyXa, MOUYBBI M BOAOEMOB). Docdop, ammoTpomHbie MoauduKanuu
docthopa, ¢pusznueckue u xummuueckue cpoiictBa. Oxcun ¢ocdopa (V) u pochopHas kucnora,
¢u3nueckne W XMMHYECKHE CBOWCTBa, mosydeHue. lcmomb3oBanme (ocdaroB B KauecTBe
MUHEPATIBHBIX YIOOPEHU.

O6mass xapaktepuctuka 3yeMeHToB |VA-rpynnel. OcOOEHHOCTH CTPOEHHS AaTOMOB,
XapaKkTepHble CTENIEHU OKHUCICHHUS. YTIEpo/, aJuIOTPOIIHbIe MOJU(HKAIINY, PACIPOCTPaHEHHE B
npupojie, GU3NIecKne U XUMHUIECKUe CBOMCTBa. AcopOius. KpyroBopot yriepoaa B mpupoie.
Oxcuapl yraepona, ux GU3NUecKue U XMMHUYECKHE CBOMCTBA, IEHCTBHE HA JKUBBIE OPIaHU3MBI,
NOJTyYeHHE U MPUMEHEHHE. DKOJIOTHYECKUE MPOOJIeMbl, CBs3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIIOTE3a IJI00ANBbHOTO MOTEIJICHNUs KIMMaTa, MapHUKOBbIM 3¢ ¢dekT. YroapHas kuciora U eé
CONM, WX (pU3MUEeCKMe M XUMHYECKHE CBOICTBa, NMOJy4YeHHE M TNpuMeHeHue. KauecTBeHHas
peakuus Ha KapOoHaT-HOHbI. Vcnonap3oBaHUe KapOOHATOB B OBITY, MEUIIMHE, IPOMBIIUIEHHOCTH
U CEIBCKOM XO35IMCTBE.

[TepBoHauyaibHbIe TOHATHS 00 OPraHMYECKUX BELIECTBAX KAK O COCIUMHEHMSX Yriepona
(MeTaH, 3TaH, TUJICH, alleTUJIEH, TAHOJI, INIMLEPUH, YKCYCHas KucioTa). [IpupoiHbie HCTOUHUKHI
YIJI€BOIOPOAOB (YroJib, IPUPOIHBIN ra3, HedTh), MPOAYKTHI UX NepepaboTku (OEH3UH), UX POJIb
B OBITY ¥ NPOMBIIIJICHHOCTU. [IoHATHE O GMONIOTMYECKH Ba)KHBIX BELIECTBAX: >KHUpax, Oelkax,
yIJIEBOAAX — W HUX POJIM B JKU3HU 4eJOBeKa. MarepuanbHOE €IMHCTBO OPraHUYECKUX H
HEOPraHUYECKUX COCIUHEHUN.

Kpemuuii, ero ¢Qusmueckre M XUMHYECKHE CBOWMCTBA, MOJIY4YeHHE M IPUMEHEHHUE.
Coenunenuss kpemHusi B mpupoge. OOmme mnpenctaBiaeHuss o6 okcuae kpemHus (1V) u
KpeMHHUEBOM KucioTe. CUIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIICHHOCTH. Bakueiimume
CTPOUTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. [Ipobiembl
0€3011aCHOr0 UCIIOJIb30BaHMSI CTPOUTEIBHBIX MATEPUAJIOB B TIOBCEHEBHOM KU3HU.

Xumuueckuii IKCnepumeHm:

u3yueHre oOpa3loB HEOPraHMYECKUX BELIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOJCHUE MPHU3HAKOB MX MPOTEKAHUS, OIBITHI,
oTpakaromue (QU3NIEeCKue U XMUMHUYECKHE CBOWCTBA TaJIOTEHOB M UX COCIMHEHHUH (BO3MOXHO
UCIIOJIb30BaHUE BUEOMATEPHANIOB), O3HAKOMJIEHHE C 00pa3laMHu XJIOPUAOB (TaJIOr€HHUJIOB),
O3HaKOMJIGHHE ¢ o0pa3uamu cepbl U €€ COCIUHEHUSMHU (BO3MOXHO MCIIOJIb30BaHHE
BHUJIEOMATEpPHAJIOB), HAONIOJCHHE TMpolecca OOyriauWBaHHMs  caxapa TMOJ  JCHCTBUEM
KOHIICHTPUPOBAHHOM CEpHOI KUCIOTHI, U3yYEHHE XUMUYECKUX CBOWMCTB pa30aBIEHHON CEpHOMN
KHCJIOTBI, TIPOBEJICHNE KaueCTBEHHOM peakiuy Ha Cyiab(paT-HOH M HaOJIOJCHHE INpHU3HaKa e
NPOTEKAHUsS, O3HAKOMJIEHHE C (PU3MUECKMMH CBOMCTBaMHU a30Ta, (ocdopa W uUX coeTuHEHUN
(BO3MO’KHO HMCITOJIb30BaHKUE BUAECOMATEPHAIIOB), 00pa3liaMu a30THBIX M POCHOPHBIX YAOOpEHHIA,
NOJy4YeHue, coOupaHue, pacrno3HaBaHWE W M3yUCHHME CBOWCTB aMMHUakKa, IIPOBEACHUE
Ka4eCTBEHHBIX PEAKIMI Ha NOH aMMOHUS U (hocdaT-uoH 1 U3ydeHUe MPU3HAKOB UX MPOTCKAHHUS,
B3aUMO/ICHICTBHE KOHIIEHTPUPOBAHHOW a30THOM KUCIIOTHI C ME/bI0 (BO3ZMOXKHO MCIIOJIb30BaHUE
BUJCOMATEPHAJIOB), H3Y4YCHHE MOJAENCH KpPUCTAJUIMYECKHX pemETOK anmasza, rpadwura,
GbysiepeHa, 03HaKOMJIEHHE € MPOLECCOM aACOPOIMH PaCTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM



YIIIEM B yCTPOMCTBOM MTPOTHBOTA34, TIOJTyYCHHE, COOMpaHHUE, PaciO3HABAaHNUE M M3YUCHUE CBOWCTB
VIJEKUCIOrO Tra3a, MPOBEJACHHE KAueCTBEHHBIX PEaKIMii Ha KapOOHAT W CHIIMKAT-HOHBI H
W3yYEHUE TMPU3HAKOB HUX MPOTEKaHUs, O3HAKOMJIEHHE C MNPOAYKIUEH CUIIMKATHOU
MPOMBIIIUICHHOCTH, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a1a4 10 TeMe «BaxHeH1me HeMeTalyIbl U UX
COCTMHEHUS.

MeTaJ/iibl M UX COETHUHEHNS

OO0m1as xapakTePUCTHUKA XUMUYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAHUU MX TIOJIOKCHUS
B [lepnoagnueckoii cucreme xuMmuueckux snaemMeHToB Jl. 1. MeHneneeBa U CTpOEHHUs aTOMOB.
Ctpoenue meTtaioB. Meraummueckas CBs3b M METAUTMYECKAs] KPUCTALIMYECKAs pemeETKa.
ONEKTPOXUMHUYECKUN psAJl HampspkeHuM MertauioB. dusmyeckne M XMMHUYECKHE CBOICTBA
MeTaymioB. OOMIMe CrocoObl MOYYeHHUS METaIOB. [IoHATHE O KOPPO3UH METAJLIOB, OCHOBHBIC
crocoObl 3amMThl UX OT Koppo3uu. CIuiaBbl (CTaslb, YyryH, AIOPATIOMHUHUI, OpoH3a) U HX
MIpUMEHEHNE B OBITY U TIPOMBITIVICHHOCTH.

[Ilenounbie MeTasuibl: ooxkeHue B [lepuoanueckoit cucteMe XUMUYECKUX AJIeMEHTOB /1.
N. MenneneeBa, CTpOGHHE UX aTOMOB, HaXOXeHUE B mpupoje. Ou3nueckue U XUMHUUYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUABl U THIPOKCUIBI HATpUs U Kanus. [Ipumenenue
IIEJIOYHBIX METAIOB M MX COCAUHECHUMN.

[IlenouHno3emenbHbIC METAJIIbl MATHUM U KaJIbIIUI: TTOJ1I03keHHE B [leprnoandeckoit cucreme
xuMuueckux anemeHToB J[. 1. MenzaeneeBa, CTpoeHHME MX aTOMOB, HAaXOXKJICHHUE B IPHUPOJE.
dOu3nyecKkue W XMMUUYECKHE CBOMCTBA MarHus M KaiabIusd. BakHeuiine cCOeOUHEHHS KaIbIIHs
(oxcun, ruapokcu, conn). XKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

AntomMunuii: nonoxkeHue B llepumoamdeckoin cucteMe xumudeckux siaemeHToB 1. M.
MengeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B Ipupojae. Ou3nueckue 1 XMMHYECKUE CBOMCTBA
amoMuHusi. AMGOTEpHBIE CBOMCTBA OKCHJIA U THIPOKCUIA ATFOMUHUS.

Kenezo: mnonoxenue B Ilepuonnueckod cucteMe Xumuyeckux osnementoB JI. M.
MengeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B Ipupojae. Ou3nueckue 1 XMMHYECKUE CBOMCTBA
xkene3a. Okcunsl, Tuapokcuasl U comu skenesa (II) m xenmesa (1), ux cocra, cBoiicTBa u
MOJIy4eHHE.

Xumuueckuii IKCnepumenm:

03HAKOMJICHHUE ¢ 00pa3liaMy METaJIOB U CIUTABOB, UX (DU3MUECKUMU CBOHCTBAMU, U3yUCHHUE
PE3yNbTaTOB KOPPO3UHU METAIIOB (BO3MOXKHO UCTIONIB30BaHUE BHIEOMATEPHATIOB), OCOOEHHOCTEH
B3aUMOJICCTBUSL OKCHJIa KaJbIMsl W HATpuUs C BOJOH (BO3MOXHO HCIOJIb30BAaHUE
BHJICOMATEPHAIIOB), HCCIICIOBAHUE CBONCTB >KECTKOM BOJBI, IpoIlecca TOPEHHs XKeje3a B
KHCIIOpOJe  (BO3MOXXHO  HCIOJIb30BAaHWE  BUICOMATEPHUANIOB), MPU3HAKOB  MPOTEKaHUS
KaueCTBCHHBIX pPEaKIMii Ha MOHBI: MAarHus, Kajblvs, aJlOMHUHUS, [IMHKA, xene3a (I1) u xenesa
(1), memu (1), HabrOIEHNE U OMKMCAHKUE MPOILIECCOB OKPALIMBAHUS IJIAMEHH MWOHAMH HATPHS,
KaJIisg ¥ KaJIbIHs (BO3MOXKHO HCITOJIb30BAaHHUE BHICOMATEPUATIOB), UCCIIEAOBaHUE aM(POTEepHBIX
CBOMCTB THJIPOKCUJIA AJIFOMUHUS U TUJIPOKCUJA LIMHKA, PEIICHUE SKCIEPUMEHTAIbHBIX 3a/1a4 110
TeMe «BakHelIne MeTajabl U UX COCTUHCHHSY.

XuMHSA U OKpY/KAKOLIas cpeaa

BemecTtBa u Marepuaisl B MMOBCETHEBHON JKM3HHM YelIOBeKa. be3omacHoe MCmoap30BaHNe
BEUIECTB M XUMHUYECKHX peakiuil B ObITy. IlepBas momomip MpH XUMUYECKHX OXKOTax U
OTPABJICHUSIX.
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XUMHUECKOEe 3arpsi3HEHNE OKpYXKarolled cpelbl (IpeaesibHas JoIycTUMasi KOHIIEHTPaLus
Beniects, naiee — [1/1K). Pons XxuMuu B pemieHr# KOJI0THYECKUX MpooIiem.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3loB MaTepuasioB (CTEKIIO, CIIJIaBbl METAJIOB, IOJIMMEPHbIE MaTEpUaJIbl).

Mesicnpeomemmuwie ceasu

Peanuszanus MeXIpeIMETHBIX CBA3EH IPU U3yUYEHUU XMMHUU B 9 Kjacce OCYIIECTBISAETCS
Yyepe3 UCIO0JIb30BaHNE KaK OOLIUX €CTECTBEHHO-HAYYHBIX OHATUHN, TaK U MOHITUMN, SBISIOLIUXCS
CUCTEMHBIMU JJIs1 OTJENBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO61re ecTeCTBEHHO-HAYUHbIE MMOHATHS: HAYYHbIN (aKT, TUIIOTE3a, 3aKOH, TEOpHs, aHATIU3,
CHHTE3, Kiaccu(uKauusi, NEepUOAUYHOCTh, HAONIOJIEHHE, HKCIHEPUMEHT, MOJEINPOBaHHE,
U3MEpEHUE, MOJICIb, IBJICHUE, TAPHUKOBBINA APPEKT, TEXHOJIOTHS, MATCPHAIIBL.

®usnka: Marepus, aTOM, OJJIEKTPOH, IIPOTOH, HEWUTPOH, HOH, HYKJIHJA, HW30TOIIbI,
paZvOaKTUBHOCTb, MOJIEKYJa, DJIEKTPUYECKU 3apsia, MNPOBOAHMUKH, MOJYIPOBOJIHUKH,
JUBJIEKTPUKHY, (OTORJIEMEHT, BEIECTBO, TEJO, 00bEM, arperaTHoe COCTOSHUE BELIEeCTBa, Ias,
pacTBOp, paCTBOPUMOCTh, KPHUCTAIITMUECKAs peIETKA, CIIaBbl, (GU3MYECKUE BEINYMHBI, €TUHHIIBI
MU3MEPEHMS], KOCMUYECKOE ITPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COHIE.

buonorust: ¢oTtocunTes, abixaHue, Ouocdepa, 3KocucTeMa, MUHEpaIbHbIE YAOOPEHUS,
MHUKPO3JIEMEHTBI, MAKPOJIEMEHTBI, TUTATEIIbHBIE BEILIECTBA.

['eorpadusa: armochepa, rumpocdepa, MHUHEpaNbl, TOpPHBIE MOPOJIBI, MOJE3HBIE
HCKOMaeMble, TOIUIMBO, BOJHBIE PECYPCHI.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUA

JINMYHOCTHBIE PE3YJIbTATbHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHUSI TPOTPaMMBbI OCHOBHOTO 0O0IIero o0Opa3oBaHUs
JIOCTUTAIOTCS B X0/ie OOYUYCHHsI XMMHUU B €IMHCTBE Y4eOHON U BOCITUTATEIHHON JIEATEIHbHOCTH B
COOTBETCTBUHN C TpaaAuLIMOHHBIMHA pOCCHﬁCKHMH COOHOKYJIbTYPHBIMU n AYXOBHO-
HPAaBCTBCHHBIMU LCHHOCTAMU, IMPUHATBIMU B O6H.ICCTB€ npaBujiaMi U HOpMaMu NOBCIACHUA U
CTIIOCOOCTBYIOT TIpOIIECCaM CaMOIIO3HAHHMS, CAMOPA3BHTHUS M COIHAIM3AIMN 00yJarOIINXCS.

JIM4HOCTHBIE pEe3yJbTaThl OTPaKalOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CUCTEMOM HO3UTHBHBIX HOCHHOCTHBIX OpI/IeHTaI_[I/If/'I U paCIMPCHUC OIIbITa ACATCILHOCTU Ha eé
OCHOBC, B TOM 4YHUCJIC B YaCTH:

1) maTpMoTHYECKOro BOCIIUTAHMA:

[ICHHOCTHOT'O OTHOIICHHS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HaCJICIUK, INIOHMMAaHHA 3HAYCHUA XUMHYECKOU HayKH B JXU3HHU COBPCMCHHOI'O OGLL[GCTBa,
CHOCOOHOCTH BIIQJIETh IOCTOBEPHOW HH(OpMaIeid 0 mepeoBhIX JTOCTHKCHUSX U OTKPBITHIX
MHUPOBON U OTEYECTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTH B HAy4YHBIX 3HaHHUSIX 00 YCTpoICTBe
MUpa 1 00IIeCTBa;

2) rpaskIaHCKOT0 BOCIIMTAHUS

MNpEACTAaBJICHHUA O COIUAJIBHBIX HOpMax MW IpaBUIaX MEKINYHOCTHBIX OTHOIIIEHUU B
KOJIJICKTHBE, KOMMYHUKAaTUBHOH  KOMIICTCHTHOCTH B OOIIIECTBEHHO  TIOJIC3HOM,
y4eOHOUCCIIEIOBATEILCKON, TBOPYECKOW U JPYIHX BHUAAX JEATEIBHOCTH, TOTOBHOCTH K
pa3H006pa3H0171 COBMECTHOU ACATCIIBHOCTH IIPH BBITTOJIHCHUN y‘-IC6HBIX, II03HAaBaTCIBbHBIX 3a41a4,
BBIITOJJHCHUHU XHUMHWYCCKHUX OKCICPUMCHTOB, CO3JaHHUU y‘I€6HBIX IIPOCKTOB, CTPEMIICHUA K
B3aMMOIIOHMMAaHHUI0 ¥ B3aUMOIIOMOIIU B TPOIIECCE ITOW y4eOHOH NesATETbHOCTH, TOTOBHOCTH
OLCHHUBATh CBOE MOBCACHUC U ITOCTYIIKU CBOUX TOBapI/IH_[eI\/'I C [TO3UIUH HPABCTBCHHBIX U IIPABOBLIX
HOPM C Y4ETOM OCO3HAHUS OCIEACTBHUIA MOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMSA

MHUpPOBO33PEHYECKHE TPEACTABICHHUS O BEIMECTBE W  XHMHUYECKOH  pEaKIvH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO DPa3BUTHUA HAYKH KM COCTaBIIAIOIINE OCHOBY [JIA
MOHUMAHUS CYITHOCTU HAYYHOW KapTHHBI MHUPA, MPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3sBUTHA NPHUPOABI, B3AUMOCBA3AX YCJIIOBCKA C HpHpO[[HOi/JI cpezloﬁ, O pOJIM XMMHUH B MO3HAHHUU
ITHX 3aKOHOMEPHOCTEI;

MO3HABaTeNIbHbIE MOTHUBBI, HAIPABIICHHbIE HA IMOJyYCHHWE HOBBIX 3HAHUM MO XWMHH,
HEOOXOUMBIC JUIi OOBSCHEHUS HAOJIOMaeMbBIX TIPOICCCOB W SIBJICHHIA, ITO3HABATEIHHOM,
MH(POPMALIMOHHOW M YUTATEIBCKON KYJIbTYpHI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIIHHON paOOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JIUTEPATYpOH, MOCTYIHBIMH TEXHHUECKUMH CpPEACTBAMHU
UH(GOPMAIMOHHBIX TEXHOJIOTHIA;

HWHTEpEeC K OOYYEHUIO M TMO3HAHUIO, JHOO03HATEIHLHOCTh, TOTOBHOCTh U CHOCOOHOCTH K
camM000pa30BaHUIO, MTPOSKTHONH M HMCCIIEIOBATEIBCKON NIEATEIHHOCTH, K OCO3HAHHOMY BBIOODY
HaAIpPaBJIEHHOCTU U YPOBHs 00y4YeHHUs B lajbHeHeM;

4) ¢popMHUPOBAHUS KYJIbTYPbI 310POBb:

OCO3HAaHUC ICHHOCTH KU3HU, OTBCTCTBCHHOI'O OTHOIICHHUA K CBOCMY 310POBbI0, YCTAHOBKHU
Ha 3JI0pOBBI 00pa3 JKU3HH, OCO3HAHHWE TIOCICACTBUNH W HENPHUITHE BPEIHBIX MPUBBIUCK
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(ymoTpeOneHuss aakorojisi, HAapKOTHUKOB, KypeHHUs), HEOOXOAMMOCTH COONIOACHHUS TPaBUI
0e30macHOCTH IpU OOPAIIEHNU C XMMUYECKHMHU BEIIECTBAMH B OBITY U peallbHOW KHU3HU;

5) Tpy10BOT0 BOCIUTAHUS

MHTEpEC K MPAKTUIECKOMY M3YUYCHHUIO MPO(ECcCHii U Tpyaa pa3udaHOro poja, YBaKEHHE K
TPYJy U pe3yjbpTaTaM TPyI0BOH I€ATEIbHOCTH, B TOM YHCIIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX
3HaHUW 1O XUMHUHU, OCO3HAHHBIA BBHIOOP WHIUBUAYATbHOW TPACKTOPUU MPOJOIDKEHUS
o0pa3oBaHusl C y4YETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMHUH, OOIIECTBEHHBIX
MHTEPECOB M TOTPEOHOCTEH, YCHEIHOW MpOoPECCHOHATBPHON MAEATENbHOCTH U Pa3BUTHUS
HEOOXOJUMBIX YMEHUH, TOTOBHOCTh aJalTUPOBATHCS B MPOPECCHOHATBHOMN CPEE;

6) 9K0JIOrH4€eCKOr0 BOCTUTAHUS

HKOJIOTHUECKH 11eJIeCO00pa3HOe OTHOIICHHE K MPUPOe KaK UCTOUYHUKY KHU3HHU Ha 3emie,
OCHOBe €€ CyIIeCTBOBaHMs, MOHUMAaHHE LIEHHOCTH 3JI0pPOBOrO M 0e30macHOro odpasa >KM3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PHU3UUYECKOMY U TICUXMUYECKOMY 370POBbIO,
OCO3HaHHE LIEHHOCTH COOJIO/ICHHUS MPaBUil OE30MacHOTO MOBEACHUS MPU paboTe ¢ BEIlleCTBAMH,
a TaK)Ke B CUTYalMsIX, YIPOXKAIOIIKX 340POBbIO U JKU3HHU JIOAEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, MTOTyYaeMble PU U3YYECHUH XUMHUH, IJIsl pEeLICHUS 3a/a4,
CBSI3AHHBIX C OKPYXKAIOIIEH NPUPOJHOW CPEeAOoi, I TOBBIIIEHUS YPOBHS SKOJIOTHYECKOMN
KYJIbTYpPbI, OCO3HAHUS TJI00ATBFHOTO XapakTepa SKOJIOTHUECKUX MPOoOJieM U MyTeil MX pelleHus
MIOCPEACTBOM METOJIOB XMMMH, SKOJIOTMUECKOTO MBILUIEHUS, YMEHHUSI PyKOBOJICTBOBATHCS UM B
ITO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIbHOMN MPAKTUKE.

METANPEIMETHBIE PE3YJIbTATHBI

B cocraBe MerampeIMETHBIX pe3ylbTaTOB BBIACISAIOT 3HAUMMBIE IS (POPMUPOBAHUSA
MHUPOBO33PEHUS OOILICHAYYHbIE MOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUNOTe3a, (akT, cucrema,
MIPOLIECC, IKCIIEPUMEHT U JIPYTOe€.), KOTOPbIE UCHOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
IpeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUI M3 ATUX IMPEeIMETOB (POPMUPOBATH MPEICTABICHHUE O
[EJOCTHOW HAy4YHOW KapTHUHE MHUpa, U YHHBEpCAIbHBIE ydeOHbIC NeHCTBUS (IIO3HABATENbHEIE,
KOMMYHHKATHBHBIC, PETYIATUBHBIE), KOTOpbIe o0OecrnedynBaroT (HOPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IIAHUPOBAHUIO U OCYLIECTBICHUIO YU€OHOU e TEIbHOCTH.

Ilo3naBaTebHBbIC YHUBEPCAJIbHBIE Y4eOHbIE 1eHCTBUS

Ba3zoBble Jloruyeckue AeiicTBUA:

YMEHHUS MCIHOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIEHUS TP OCBOCHUU 3HAHUM:
PAaCKpBIBAThb CMBICII XUMHUYECKUX TTOHSATUH (BBIJICIATH HX XapaKTepPHbIC IPU3HAKH, YCTAHABINBATh
B3aMMOCBS3b C APYTMMHU TOHSATHSMH), HCIIOJIB30BATh IMOHSATHUS VIS OOBSICHEHHUS OTAEIbHBIX
(GakKTOB U SABJICHUIA, BRIOUPATh OCHOBAHUS U KPUTEPHH AJIS KIIacCU(PHUKAIIMN XHMHUECKHUX BEIECTB
U XUMUYECKUX PEaKIMi, yCTaHaBIMBaTh NPUUYUHHO-CIICIACTBEHHbIE CBSI3U MEXIYy OOBEKTaMu
U3YYEHHUS, CTPOUTH JIOTMYECKUE PACCYKICHHS (MHAYKTHBHBIC, JE€TyKTHBHBIEC, IO aHAJIOTHH),
JlenaTh BBIBOJIBI M 3aKJIFOUCHHS;

yMEHHE MPUMEHITh B Mpollecce MO3HAHMS MOHATHS (MIPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJETH, HCHOJb3yeMble B XHMHH, MPEOOPA30OBBIBATH MIMPOKO
MPUMEHSEMbIE B XUMHU MOJIEIbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
xuMu4deckass (GopMylia M ypaBHEHHE XUMHYECKOW peakluh — TMpU pelieHud YydeOHo-
MO3HABATENIbHBIX 33/lay, C Y4YE€TOM OSTHUX MOJEIbHBIX MPEJCTAaBICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBCHHBIC NMPH3HAKK H3y4aeMbIX OOBEKTOB — XMMHUYECKUX BEUIECTB U



13

XUMHUYECKHX PEaKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIEACTBEHHBIE CBSI3U U
MPOTUBOPEYMS B U3YUAEMBIX IPOLIECCaX U SBJICHUSX.

ba3oBble ucciienoBaTeIbCKUeE AeHCTBUA:

YMEHHE HCIOJIb30BaTh IOCTABJICHHbIE BONPOCHl B KAaue€CTBE MHCTPYMEHTA IO3HAHUSA, a
TakK€ B KayecTBe OCHOBBI i (OPMUPOBAHUS THUIOTE3bl IO MPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMbBIX CYKJICHHI;

MPUOOPETEHUE OIBITa 1O IUIAHUPOBAHUIO, OPTaHHM3AIMH ¥ TPOBEACHHUIO YYCHHUYECKHX
HKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 3a XOJIOM IPOLIECCa, CAMOCTOATEIBHO IPOTHO3UPOBATH €r0
pe3ynbTaT, (GopMyIHpoBaTh OOOOHIEHHMS M BBIBOJBI MO pe3yJibTaTaM IPOBEAEHHOTO OIbITA,
WCCJIEIOBAHMSI, COCTABIIATh OTUET O MPOAEIaHHOM paboTe.

Pa6ora ¢ undopmanmeii:

YMEHHE BBIOUPATh, aHATH3UPOBATh U UHTEPIPETUPOBATH HH(POPMALIUIO PA3TUIHBIX BUIOB
1 (GOpM Ipe/ICTaBICHUS, TOJy4YaeMyI0 U3 Pa3HbIX HCTOUHUKOB (HAyYHO-TIOMYJISIpHAsI TUTEpaTypa
XUMHUYECKOTO COACpkKaHMsI, CIPaBOYHbIE TOCO0OUs, pecypchl IHTepHeTa), KpUTUYECKU OLIEHUBATh
NPOTUBOPEUYHBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

YMEHHE MPUMEHSATh pa3INdHble METO/IbI M 3allPOChl IPU MOUCKE U 0TOOpe MHPOpMaLIUU U
COOTBETCTBYIOIINX JTAHHBIX, HEOOXOIUMBIX ISl BBITIONHEHUS YICOHBIX M MIO3HABATEIBHBIX 3a/1a4
OnpeAeNéHHOr0 THIA, MPUOOPETEHHE OMbITa B OO0JIACTM HUCIHOJB30BaHUS HH(OPMALMOHHO-
KOMMYHUKATUBHBIX T€XHOJOTUM, OBJIAJICHHE KYJIbTYpOH aKTUBHOI'O MCIOJIb30BAHUS PA3TUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSITEJILHO BBIOMpaTh ONTHUMAJIBHYIO (QOpMYy TMpeACcTaBICHUS
uHbOpMaIlMU U WUTIOCTPUPOBATh pEIIaeMbIe 3a/1adydl HECJIOXKHBIMU CXEMaMH, JHharpaMMaMi,
Ipyrumu popmamMu rpa@uKy U UX KOMOMHAITUSIMU,

YMEHHE HCMOJIb30BaTh W aHAIM3UPOBATH B MpOIEcCe y4eOHOW U HCCIEI0BATEIHCKOM
JeSTeNIbHOCTH UH(OPMAIIHIO O BIMSHUU MPOMBIIIIIEHHOCTH, CETLCKOTO X0341CTBAa U TpaHCIIOpTa
Ha COCTOSIHHE OKPYXKAIOIIeH MPUPOAHOMN CPEeIbl.

KoMMmyHHKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUS:

YMEHHs 3aJaBaTh BOIPOCH (B XO[e Juamora W (WiIM) AMCKYCCHH) TIO CYIIECTBY
oOcyxmaeMoll TeMbl, (HOPMYIHPOBATH CBOM MPEUIOKEHUS OTHOCHUTEIFHO BBITIOJHEHHUS
MPEJI0KEHHOM 3a/1auu;

YMEHUS MPEACTABIATH MOJYYeHHbIE PE3YIbTaThl IO3HABATEIHLHOU IEATEIbHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTaxX; JeJaThb NPE3EHTALUI0 pPEe3yJbTaTOB BBINOIHEHUS XUMHUYECKOTO
JKCIIEpUMEHTa (71ab0paTOPHOTO OMbITa, Ja0OpaTOPHON pPaOOTHI MO HMCCICIOBAHHIO CBOWCTB
BEIIIECTB, YY€OHOTO MTPOCKTA);

YMeHHsI y4eOHOTO COTPYJHUYECTBA CO CBEPCTHUKAMHM B COBMECTHOW MO3HABATEILHON U
HCCJIEIOBATENbCKON NIEATEIbHOCTH MPU PELICHUM BO3HUKAIOIIMX MHpOOJeM Ha OCHOBE yuéTa
OOIIMX WHTEPECOB M COTJIACOBaHHS MO3MLUH (0OCYyXIeHHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBbI», KOOPAUHALIUSA COBMECTHBIX JACMCTBUM, OIpe/iejieHue KPUTEpUEB MO OLIEHKE KauecTBa
BBITIOTHEHHON paOOTHI U IPYTHE).

PeryasiTuBHble yHUBepPcAIbHbIE YUeOHbIEe 1elCTBUA:

YMEHHE CAMOCTOATEIBHO OMPENENSITh LU ACSITeIbHOCTH, IIJIaHUPOBaTh, OCYILECTBIATD,
KOHTPOJIMPOBaTh M TMPU HEOOXOJAMMOCTH KOPPEKTHPOBATh CBOIO JICSITEIIBHOCTh, BHIOWPATH
Hauboee 3P PpeKTUBHBIE CIOCOOBI pellIeHrs YIeOHbIX 1 TO3HABATENbHBIX 33/1a4, CAMOCTOSTEILHO
COCTABJISITh UM KOPPEKTUPOBATH NPEUIOKEHHBIN aJITOPUTM JEHCTBUN IIPU BBIIIOJHEHUH 3aJaHUN
C y4éTOM TOJIyYEHHUs HOBBIX 3HaHMI 00 M3yyaeMbIX OOBEKTaX — BELIECTBAX M PEAKIHIX,
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OIICHUBATh COOTBETCTBHUE MOJIYYEHHOIO pe3yjbTaTa 3asiBICHHOMN 1I€JM, YMEHHE HCII0JIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IPE/IJIaracMble B YCIOBUU 3aJIaHUM.

MNPEJIMETHBIE PE3YJIbTATHI

B cocraBe npeaMeTHBIX pe3yJbTaTOB 110 OCBOEHHUIO O00S3aTENBHOIO COJEPIKAHUA,

YCTaHOBJICHHOTO JIaHHOW denepaibHOM pabodeil mporpaMMoi, BBIACISIOT: OCBOCHHBIC
o0ydJaromMMuUCs Hay4YHble 3HAHUS, YMEHHS U CHOCOOBI JeWCTBUH, creunuduyeckue s
MpeIMETHOW o0macT «XHUMHUS», BHIBI ACATCILHOCTH IO TIOJYYSHUIO HOBOTO 3HAHMS, €ro
WHTEPIIPETAINU, IPEOOPA30BAHUIO U IPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYAIIHSX.

K koniy oOyueHus B 8 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0A30BOM YpPOBHE JOJIKHBI

oTpaxkaTb C(HOPMUPOBAHHOCTH Yy O0YUAIOIINXCSI YMEHUI:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHATHUN: aTOM, MOJEKYJa, XUMHUYECKHUM
3JIEMEHT, MPOCTOE BEIECTBO, CIIO)KHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHash M MOJEKyJspHas macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJIIPHAS Macca, MaccoBast 0JIsl XUMUYECKOTO 3JIEMEHTa
B COCQUHEHHMM, MOJSpHbII 00BEM, OKCHA, KHUCIOTa, OCHOBAaHUE, COJlb,
ANEKTPOOTPHUIIATEIHLHOCTh, CTETIEHb OKUCIICHHSI, XUMHYECKasi peakius, KIacCHUPUKaIUs
peakuuil: peakliuu COEUHEHUs, PEaKIUU Pa3JI0KEHUs, PEaKIIMK 3aMEICHUs], peaKIIUU
00MEHa, 2K30- U IHJIOTEPMHUUECKUE PEAKIINH, TETUIOBOK d(PPEKT peakiuu, aapo aToma,
ANEKTPOHHBIN CIIOM aroma, aToMHas opOuTanb, pauyc aromMa, XUMHUYEcKas CBS3b,
MOJIIpHAsl M HEMOJIApHAs KOBAJICHTHAs! CBs3b, WOHHASI CBSI3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBas A0 BEIIECTBA (IPOLIEHTHAsI KOHLIEHTPALKs) B PACTBOPE;

® WJUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHUYECKHX MOHSITUA U TPUMEHSATH ITH
MOHSTHUS MIPU ONMKMCAHUY BEIIECTB U UX MPEBPAICHUH;

® CIIOJIb30BAaTh XHMHUYECKYI0 CHUMBOJIUKY MJisi CocTaBlieHUuss (GopMyll BEUIECTB H
YpPaBHEHUN XUMUUYECKUX PEAKIIU;

® OmNpeneNnsTh BaJCHTHOCTb ATOMOB JJIEMEHTOB B OWHApHBIX COEIWHEHHUSX, CTENEHb
OKHUCIJIEHUSI 3JIEMEHTOB B OWHApHBIX COEIUHEHHSX, MPUHAJUIEKHOCTh BEHIECTB K
ompefenéHHOMY Kiaccy COeAMHEeHM 1o QopmynaMm, BHI XUMHUYECKOW CBS3U
(xoBaJIeHTHasl 1 MIOHHAs) B HEOPTaHMYECKUX COCTUHEHHSIX;

e packpbiBaTh cMbich [lepuonuueckoro 3akona JI. M. MeHueneeBa: 1€eMOHCTpUPOBATH
MMOHUMAaHUE TEPUOJANYECKON 3aBUCHMOCTH CBOMCTB XUMHUYECKHUX JJIEMEHTOB OT HX
nosioxkeHuss B Ilepuonnueckoil cucrteMe, 3aKOHOB COXPAHEHHS MAacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO yYeHHS, 3aKOHa ABOTaipo;

® ONWCHIBATH M XapakTepu3zoBaTh Tabnuunyo ¢opmy Ilepuonndeckoil cuctemsl
XUMHUYECKHUX 3JIEMEHTOB: pa3finyaTh IMOHATHS «IJIaBHasl moArpymma (A-Tpymma)» u
«mmoboynast monarpynmna (b-rpymma)», manbie ¥ OONbIIME TEPUOIBI, COOTHOCUTH
0003Ha4YeHHsA, KOTOphIe UMetoTcsl B Tabmnuie «l[lepuonnyeckas cucremMa XMMHYECKHX
anementoB J[. 1. MenneneeBa» ¢ YHMCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKHUX DJIEMEHTOB (cocTaB M 3apsi sapa, o0llee YHCIO JJIEKTPOHOB U
pacnpezielieHre UX Mo 3JIEKTPOHHBIM CIOSIM);

e iaccu(uIUPOBaTh XUMUUECKHE 3JIEMEHThI, HEOPTraHUYECKUE BEIIECTBA, XMMHUECKHE
peakiuu (MO0 YHCIy W COCTaBy Y4YacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY

dbdexry);
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XapakTepu30BaTh (OMUCHIBaTh) OOIIME XUMHUYECKHE CBOWMCTBA BEIIECTB Pa3IUYHBIX
KJIacCOB, TOATBEpPXKIas  OMUCAHWE TMpUMEpaMUd  MOJEKYJISIPHBIX  ypaBHEHHM
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUH;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT MX Ka4€CTBEHHOTO COCTaBa,
BO3MOKHOCTH IPOTEKAHUS XUMHUECKUX MPEBPALICHUI B Pa3JIUYHBIX YCIOBUSAX;
BBIYUCIISITH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJTII0 XUMUYECKOT0 3JIeMeHTa 1o (GopMyJie COeAMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKOM peaKkIuu;

MIPUMEHATh OCHOBHBIE ONEPALMH MBICIUTEIBHON AEATENIBHOCTH — aHAJINW3 U CHUHTE3,
CpaBHEHHE, 0000IIeHNEe, CUCTEMATH3AINIO, KIaCCU(DUKAINIO, BBISBICHUE MPUYNHHO-
CIEACTBEHHBIX CBSI3€M — ISl M3y4YEHUS CBOWMCTB BEIIECTB M XUMHYECKHX PEAKIUH,
€CTECTBEHHO-HAYYHbIEC METO/bl IO3HAHUS — HA0JI0/IeHNE, U3MEPEHUE, MOICIIMPOBAHUE,
9KCIIEPUMEHT (peaibHbIil U MBICIICHHBIN);

ClieoBaTh MpaBWJIaM TMOJb30BAaHHUS XMUMHUYECKOHM TMOCyIoil u 1abopaToOpHBIM
o0opy/moBaHUEM, a TAaKKe MpaBHIaM OOpAIEHHUS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKITUSMH TI0 BBITTOJTHEHHUIO JTA00OPATOPHBIX XMMHUYECKUX OMBITOB IO MOTYUYCHUIO U
coOupaHuio Tra3000pa3HBIX BEHIECTB (BOJAOPOJAa W KHUCIOpPOAA), MPUTOTOBJICHUIO
PacTBOPOB € ONMpPEAEIEHHON MacCOBOM J10J1€1 paCTBOPEHHOIO BEIIECTBA, IIJIAHUPOBATh
U MPOBOJUTh XUMHUYECKUE HKCIIEPUMEHTHI 110 PaclO3HABAHUIO PACTBOPOB ILIEJIOUEH U
KHCJIOT C TIOMOIIBI0 HHIUKATOPOB (JIakmyc, (peHondTanenH, METUIOPAHXK U JIPyTHE).

K xonmy oOyueHus B 9 KJiacce mpeMETHBIC Pe3yJIbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYJAFOIITUXCSI YMEHHIA:

pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX MOHSATHUNA: XUMHYECKHUU AJIEMEHT, aTOM,
MOJIEKYJIa, UOH, KATUOH, aHHOH, IIPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, BAJICHTHOCTD,
3JIEKTPOOTPULATEIBHOCTD, CTEIEHb OKHUCICHHUS, XUMHUUYECKas PEakius, XUMUYECKas
CBSI3b, TEILIOBOU 3(PQEKT peakiuu, MOJIb, MOJSIPHBI 00BEM, PacTBOP, IEKTPOIHUTHI,
HEIJICKTPOJIUTHI, DAJEKTPOJUTUYECKAS] JIUCCOIMAINS, pPEaKIHMH HMOHHOTO OOMEHa,
KaTajau3aTop, XHMHUYECKOE paBHOBECHE, OOpaTUMble W HEOOpaTHUMbIE pEaKIIHH,
OKHUCIINTEIIFHO-BOCCTAHOBHUTCIIBHEIC peakuuu, OKHUCIIUTEIIb, BOCCTaHOBHUTECIIb,
OKHUCIICHUE W BOCCTAHOBJICHHEC, QJIOTPOIHUs, aM(OTEPHOCTh, XUMHUYECKas CBS3b
(koBajieHTHAsl, HWOHHAS, METAIMYECKas), KpUCTAUIMUecKas pemeéTka, Koppo3us
METAJUIOB, CIUIaBbl, CKOPOCTh XHUMHUYECKOM pEAKLMUH, NPEACIbHO JOMYCTUMAs
koHueHtpauus [IJIK BemecTsa;

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHSATUM W TPUMEHSTh 3TH
MOHATHS IIPU ONIMCAHUU BEIECTB U UX MPEBPALICHUI;

UCIIONIb30BAaTh XMMHYECKYI0 CHMBOJUKY HJsi COCTaBJeHHsS (OpMYyn BEIIECTB U
YPaBHECHUN XUMHUUYECKUX PEAKIUN;

ONPEACISITh BAJIEHTHOCTh M CTENEHb OKHUCICHHUS XUMHUYECKHX DJIEMEHTOB B
COCAMHEHHSIX PA3JIMYHOIO0 COCTaBa, MPUHAJIECHKHOCTH BEIIECTB K ONPEACIEHHOMY
KJIacCy COeAMHEHHWH 1o ¢dopMmysaM, BUJ XUMHUYECKOW CBsI3U (KOBAJICHTHAs, HOHHAs,
METaJUIMuecKasi) B HEOPraHMYECKUX COCIAMHEHMSX, 3aps] HOHAa MO0 XHMHYECKOMN
dbopMyIte, XapakTep Cpeabl B BOJHBIX PACTBOPAX HEOPTaHWYCCKUX COCTUHEHUWH, THUII
KPHUCTAJUIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;
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packpbiBaTh cMbicha llepuoanyeckoro 3akona Jl. Y. MenneneeBa u 1eMOHCTPUPOBATH
€ro MOHMMAaHHE: ONUCHIBATh U XapaKTepHu3oBaTh TabnuuHyo ¢popmy llepuoanueckoit
CUCTEMbl XMMHMYECKHUX DJIEMEHTOB: paszuyaTh MOHATHS «TJIaBHas moArpymma (A-
rpynma)» u «mnobounas mnoxarpymmna (b-rpymma)», Mambie W OONBIIME TMEPHOIBI,
COOTHOCUTBH 0003HaYEHUS, KOTOPbIE UMEIOTCSI B IEPUOINUECKON TaOIHIIE, C YHCIOBBIMU
XapaKTepUCTHUKaMHU CTPOEHMSI aTOMOB XMUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsjl A1pa,
o011ee YMCIIO AIEKTPOHOB M PACTIPEACIICHHE MX IO AJICKTPOHHBIM CJIOSIM), OOBSICHATH
o0Iye 3aKOHOMEPHOCTH B HM3MEHEHUM CBOMCTB 3JIEMEHTOB M HMX COEIMHEHUIl B
Ipejienax MajbIX EPUOJOB U IIaBHBIX MOATPYII C Y4ETOM CTPOEHHUS UX aTOMOB;
KJIACCU(PUITMPOBATh XUMHUYECKUE AJIIEMEHTHI, HEOPraHMUECKHUE BEIIECTBA, XUMUYECKUE
peakuuu (110 YMCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIMM BELIECTB, IO TEIJIOBOMY
s dexTy, Mo N3MEHEHHUIO CTEIeHEH OKUCIICHUS XUMHUYECKHUX DJIIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBaTh) OOIIME W cHenu(UYecKrne XHMHUYECKHE CBOWMCTBA
MIPOCTBIX U CIOKHBIX BEIIECTB, MOATBEPXKAast ONMKUCAHUE TPUMEPAMU MOJIEKYJISPHBIX U
HMOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUM;

COCTABJIATh YPABHEHUS JIEKTPOJUTUUECKON AUCCOUMALIMM KUCIIOT, IIEJIOYEN U COJIEH,
MOJIHBIE M COKpAIIEHHBIC YPABHEHUS peaklyil HIOHHOTO 0OMeHa, YpaBHEHHS PEaKIIUH,
MOJATBEPXKJIAIOIIUX CYIIECTBOBAHME T€HETUYECKOM CBA3M MEXAY BeIlecTBaMU
Pa3IMYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHMI MOCPEACTBOM
COCTaBJICHHS 3JIEKTPOHHOTO OanaHca ITUX PeaKIuii;

MIPOTHO3UPOBATh CBOWMCTBA BEHIECTB B 3aBUCHUMOCTU OT HUX CTPOEHHUS, BO3MOKXHOCTHU
MPOTEKAHUsI XMMUUYECKUX MPEBPAIICHU B Pa3IUYHBIX YCIOBUSIX;

BBIUYHCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEILIECTB, MACCOBYIO
JIOJII0 XUMUYECKOTO 3JIeMEeHTa Mo (opMyJie COSAMHEHHS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKOM peaKkIuu;

coOnofaTh TMpaBWia IMOJIb30BAHMS XUMHUYECKOW TMOCyIo U J1ab0paToOpHBIM
o0opymoBaHuEM, a TakKe IMpaBWiIa OOpaIleHUs C BEIIeCTBAMU B COOTBETCTBHUH C
WHCTPYKITUSMH TI0 BBITTOJTHEHHUIO JTA00OPATOPHBIX XMMHUYECKUX OIMBITOB IO MOJTYYECHUIO U
cOOMpPaHUIO ra3000pa3HBIX BEIIECTB (aMMHUAaKa M YTIIEKUCIIOTO ra3a);

MPOBOJIUTh PEAKIUH, MOATBEPHKAAIONINE KAaUeCTBEHHBIM COCTaB Pa3IMYHBIX BEIIECTB:
pacrmo3HaBaTh ONBITHBIM MyTEM XJIOpHI-, OpOMHUI-, MOAUI-, KapOoHaT-, docdart-,
CWIMKAT-, Cynb(}ar-, TUIPOKCHUI-HNOHBI, KATHOHBI aMMOHHUS W WOHBI HM3yYEHHBIX
METaJUIOB, IPUCYTCTBYIONIUE B BOJAHBIX PACTBOPAX HEOPTAHUYECKUX BEIIECTB;
MPUMEHSATh OCHOBHBIEC OMEpPAlldi MBICIUTENLHON NEATEeIbHOCTH — aHallu3 U CHHTE3,
CpaBHEHHE, O000O0IEeHHEe, CHCTEMAaTU3allii0, BBISABIEHUE MNPUYUHHO-CIIEICTBEHHBIX
CBSI3€M — JUISI M3Y4YEHHS CBOWMCTB BEUIECTB M XMMHYECKHX PEAKLIHM, €CTECTBEHHO-
Hay4YHBIE METOJIbI IO3HAHUS — HAOIIOCHHE, U3MEPEHUE, MOIETTUPOBAHUE, YKCIIEPUMEHT
(peanbHbII U MBICIICHHBIH).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Kosun4yecTBo 4acoB
Ne HaumenoBanue pa3ieiioB u JuexkTpoHHbIe (HU(pOBbIE)
n/n TeM NPOrpaMMbl Bceero Konrpoanusie Hpakrieckue o0pa3oBaTte/ibHbIE PecypcChl
padoThI padoTsbI
Pa3nea 1. IleppoHayanbHble XUMHYECKHE NOHATHS
Xumust — BakHasi 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubmuoreka [IOK
NPaKTHYECKOH JIeSITeIbHOCTH https://m.edsoo.ru/7f41837c
YyeJloBeKa
19 BemecTBa u xumuveckue 15 1 bubmuoreka [IOK
peakiuu https://m.edsoo.ru/7f41837c
Hroro no pazneny 20
Pa3nes 2. BaxkHelimne npeacTaBuTe I HEOPraHU4eCKUX BellecTB
51 Bosnyx. Kucnopon. Ilonsitue 5 bubnuoreka [IOK
00 okcuax https://m.edsoo.ru/7f41837c
59 Bonopon. Ionsitue o 8 1 bu6mmoreka [IOK
KHCIIOTAX U COJISIX https://m.edsoo.ru/7f41837c
23 Bona. PactBopsl. [lonsatue 06 5 1 1 bu6nmoreka [JOK
OCHOBaHUSIX https://m.edsoo.ru/7f41837c
54 OCHOBHBIC KJTaCcCHI 1 1 1 bu6mmoreka [JOK

HCOPraHNYCCKUX COGI[I/IHCHI/Iﬁ

Utoro mo pazneny 30

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



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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Pasnen 3. [lepuoanueckuii 3axon u [lepuoguyeckasi cucrema xumuuyeckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHne aToMOB.

Xumuueckasi cBsizb. OKHCJINTEILHO-BOCCTAHOBHTE/IbHbIE PC€aKIuu

[lepuoanueckuii 3aK0H U
[Tepuoanueckas cucrtema

3.1 XuMu4eckux anemeHTos Jl. 1. 7 bubmmorexa LIOK
https://m.edsoo.ru/7f41837¢c
MenneneeBa. CtpoeHue
aToma
XHUMHUECKas CBS3b.
3.2 OKHUCIUTEITBHO- 8 2 bubmmorexa LIOK
https://m.edsoo.ru/7f41837¢c
BOCCTAaHOBUTEJIbHBIE PEAKIIUU
bu6mmoreka [IOK
Hroro mto pasnery 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB 68 5

I10 ITPOT'PAMME



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

9 KJIACC

Ne HaumenoBanue
n/ pa3aesioB U TeM
n NMporpamMmbl

Bcero

19

KoanuyecTBO 4acos

ble padoThI

Paznen 1. BemecTBO 1 XUMHYECKHE peaKIUun

IToBTOpEHME U
yriayoieHue
3HAHUU

1.1
OCHOBHBIX
paszenoB Kypca

8 Kmacca

OcHoBHBIC
12 3aKOHOMEPHOCTH
' XUMUYECKHUX
peakuui
DNEeKTPONUTHYEC
Kas
13 JIACCOLMAITHS.

' XumMuyeckue

peaxiuu B

pacTBopax

Hroro no paszueny

5 1
4
8 1
17

Pa3gea 2. HemeTa Jibl M UX COCAUHEHU ST

Oomas
XapaKTepUCTHUKA
XUMHUYECKUX

2.1
3JIEMEHTOB
VIIA-rpynnst.

T"anorens!

OOmas
XapaKTepUCTHKA
XUMHYECKUX

2.2
snemMeHToB VIA-
rpynnsl. Cepa u

e€ coequHEeHUs
OOmas

2.3 XapaKkTepuCcTHKa
XAMUYECKHUX

KonTposbu

IIpakT4ec
KHe padoThI

JJIeKTPOHHBbIE
(uu¢posbIe)
o0pa3oBaTejibHbIE

pecypcbl

bu6mmoreka [JOK
https://m.edsoo.ru/7f41
2636

bu6mmoreka [JOK
https://m.edsoo.ru/7f41
a636

Bbu6mmorexa [JOK
https://m.edsoo.ru/7f41
a636

bu6mmoreka [JOK
https://m.edsoo.ru/7f41
a636

Bbu6mmorexa [JOK
https://m.edsoo.ru/7f41
a636

bu6mmorexa [JOK
https://m.edsoo.ru/7f41
a636



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

aneMeHToB VA-
rpynmnsl. A30T,
dochop u ux
COCIMHEHUS
Oomas
XapaKTepUCTHUKA
XUMHAYECKUX
anemeHToB |VA-

2.4 8 1

TPYIIIIBI.
VYraepon u
KpPEMHUN U UX
COETUHEHUS

Htoro no pazaeny 25

Pa3zgen 3. MeTa/sIbl M UX COCIUHEHUS

20

bu6mmorexa [JOK
https://m.edsoo.ru/7f41
a636

OO01mue cBoiicTBa

3.1 4
METAJLIOB
Baxueiinne
3.2 MeETaJlJIbl U UX 16 1
COEIUHEHHUS
Hroro no pazneny 20

Pa3nen 4. Xumus u okpyxamomas cpeaa

bu6mmoreka [JOK
https://m.edsoo.ru/7f41
2636

bu6mmorexa [JOK
https://m.edsoo.ru/7f41
2636

BemecTBa u
4.1 MaTepuabl B 3
KHU3HH YeIIOBEKa

bubmnoreka 1IOK
https://m.edsoo.ru/7f41
a636

Wroro mo pazneny 3

PesepBHOE Bpems 3

OBLLEE

KOJIMYECTBO 68 4
YACOB I10

ITPOTPAMME

bu6mmoreka [IOK
https://m.edsoo.ru/7f41
a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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MPOBEPAEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHSA OCHOBHOH
OBPA3OBATEJIbHOM ITPOT'PAMMBbBI

8 KJIACC

Kon
NpoBePsSIEMOro
pe3yJibTarTa

1

11

1.2

1.3

14

1.5

1.6

1.7

1.8

1.9

IIpoBepsiemble npeMeTHbIC Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
00pa30BaTeJILHON NPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHUs

ITo Teme: «HCpBOHa‘-IaJ'IBHLIe XUMHUYCCKUC ITOHATH

PacKpbhIBaTh CMBICII OCHOBHBIX XUMHYECKUX TIOHATHM: aTOM,
MOJIEKYJIa, XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CII0KHOE
BELIECTBO, CMECh (OJHOPOAHAs W HEOJHOPOJHAs), BaJEHTHOCTH,
OTHOCHUTENIbHAs aTOMHAasi M MOJIEKYJISIpHAas Macca, KOJIMYECTBO
BEILIECTBA, MOJIb, MOJISIPHAs mMacca, MaccoBasl JIOJIsl XMMHUYECKOIrO
HIIEMEHTA B COCIUHEHUH, MOJISIPHBIM 00bEM, XMMHUUYECKasl PeaKius,
KJaccu(uKamus — peakuuil: peakuud  COEAWHEHHs, PeaKIHuu
pa3ioXKeHMs, peakluH 3aMelleHUs, peakuuu oOMeHa, HK30- U
HHJIOTEPMHUYECKHE PEAKIINH, TEIUIOBOUH 3(PQEeKT peakiuu, pacTBop,

MaccoBas JI0JIsI BEIIeCTBA (MPOIEHTHAsI KOHIICHTPAIIKs) B PaCTBOPE
WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHYECKUX TMOHSATHN U
MPUMEHSTH 3TH MOHSATHUS IPU OTTMCAHUU BEIIECTB U UX MTPEBPAIICHUI
UCIIONb30BaTh XUMHUYECKYI0 CUMBOIIMKY ISl COCTaBIeHUsT (popmyn
BEIIECTB M YPAaBHCHUN XUMHUYECKUX PEaKIUi

pacKpbhIBaTh CMBICT 3aKOHOB COXPAHEHHsS MacChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO YY€HHS, 3aKOHA
ABorazipo

OTNpEeNeNsATh BAJICHTHOCTH aTOMOB DJJIEMEHTOB B  OMHAapHBIX
COCTMHEHUSIX

KJIacCU(PHUITMPOBATh XUMHUYECKHUE PEAKIUU (0 YHUCIYy U COCTaBY
YUYacCTBYIOUIMX B PEAKIMH BEUIECTB, 110 TEIIOBOMY 3(deKxTy)
BBIYUCIISITh OTHOCHUTEIBHYIO MOJICKYJSPHYIO W MOJISIPHYIO MAacCChI
BCIIECTB

BBIYUCIISITh MAaCCOBYIO JIOJIO XMMHYECKOTO 3JIeMEHTa 1o (opmyiie

COCIUHECHUS,

BBIUUCJIATH MACCOBYHO JOJIO BEIIECCTBA B PACTBOPC



1.10

2.1

2.2

2.3

2.4
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MPUMEHSTh €CTECTBEHHOHAYUYHBIC METOIbI TO3HAHUS — HAOTIOJCHHE,
U3MEpEeHHe, MOJEIUPOBAHUE, OKCIEPUMEHT  (peajbHbId U

MBICIICHHBIN )
[To Teme: «BakHelume npeIcTaBUTEIN HEOPTAHUIECKUX BEIIECTB)

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX TIIOHATHUNA: OKCHU],
KHCJIOTa, OCHOBaHUE, COJIb

ONpPEAEIATh MPUHAIIEKHOCTh BELIECTB K ONPEAEIEHHOMY Kiaccy
coenuHeHui o popMyiam

KJIaCCU(PUITUPOBATh HEOPTAHUYECKHUE BEIECTBA

XapaKTepu30oBaTh (OMHUCHIBATh) OOIIME XWMHUYECKHE CBOWCTBA
BEILIECTB PA3IMYHBIX KJIACCOB, MOATBEPK/asi OMUCAaHUE TTPUMEPAMHU
MOJIEKYJISIPHBIX ~ YpPaBHEHHUH  COOTBETCTBYIOIIMX  XHMHUYECKUX

peakuui

2.5

2.6

2.7

3.1

MMPOTrHO3HUPOBATH CBOIMCTBAa BEIIECTB B 3aBHCUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOXXHOCTH IPOTCKAHUA XUMHYCCKUX

HpeBpaH_[eHI/If/'I B Ppa3JIMYHBIX YCIIOBUAX

CJel0BaTh MpaBWJaM [OJIb30BAHUA XUMUYECKOW TOCYJIOM U
1abopaTOPHBIM O0OpPYAOBaHUEM, a TaK)Ke MpPaBHJIAM OOpaIIeHUs C
BEILIECTBAMH B COOTBETCTBUU C HMHCTPYKLUUSAMH IO BBINOJHEHUIO
71a00PATOPHBIX XMMHUYECKHUX OINBITOB IO IMOJIYYEHUIO U COOUPAHUIO
ra3o00pa3HbIX BELIECTB (BOJOPOJA M KUCIOPOa), TPUTOTOBICHHIO
pacTBOpOB € OMNPEACIEHHONM MacCcOBOM JOJIEM PacTBOPEHHOTO
BEILIECTBA, IIAHUPOBATh U MPOBOJUTH XUMUUYECKHE IKCIIEPUMEHTHI
[0 PAaclo3HAaBaHUIO PACTBOPOB IIEIOYEH M KHUCIOT C IOMOIIbIO
MH/IUKAaTOpOB (JIaKMYC, (heHOIPTaICHH, METUIOPAHXK U APYTHUE)
MIPOBOJIUTH PACUETHI [0 YPABHEHUIO XUMHYECKOUN pEeaKInu

ITo Teme: «llepuonnuecknii 3akoH u llepmoamueckass cucrema
xumuyeckux sneMmentoB JI. M. Menneneea. CtpoeHHE aTOMOB.
Xumnueckas cBA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKLIUN»
PacCKpbIBaTh CMBICI OCHOBHBIX XMMUYECKHX IMOHATUMU: SAPO aToMa,
AJIEKTPOHHBIN CJIOM aToma, aTOMHas OpOWTallb, paauyc aroma,

XUMHYCCKasd CBA3b, IOJIApHAsA U HCHOJSPHAA KOBAJICHTHAA CBA3b,



3.2
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AJEKTPOOTPULATENBHOCTh, HOHHAsl CBSA3b, WOH, KAaTHOH, AaHHOH,

CTCIICHb OKHCJICHUA

KJ1acC CI/I(l)I/IIII/IPOBaTI) XUMHNYECCKHE 3JIEMCHTBI

3.3

3.4

OIKCHIBATH U XapaKTepu30BaTh TabamuHyto Gopmy Ilepuoanaeckoit
CUCTEMBl XMMMUYECKHUX DJIEMEHTOB: pa3inyaTh IOHATHUS «TJIaBHAst
noarpynna (Arpynma)» u «mnobounas noxarpynna (brpymma)y,

«MaJbley» U «OOJIBIITHE) Nnepruoabl

packpsiBaTh cMbica [lepumoanueckoro 3akona JI.M. Menneneena:
JEMOHCTPUPOBATh [MOHUMAHUE TMEPUOJIUYECKOM  3aBUCUMOCTH
CBOMCTB XHUMHUYECKHUX DIJIIEMEHTOB OT HX IIOJOXKEHHUA B

Ilepnonnueckoi cucreme

3.5

COOTHOCHUTh  O0O3HAUEHUs, KOTOphIE HWMEIOTCS B  TabIuUIE
«Ilepmonuyeckass  cUCTeMa  XUMHYECKMX  dyementoB  J[.W.
MeHnyieneeBay ¢ YUCIOBBIMHU XapaKTEPUCTHKAMHU CTPOCHHUS aTOMOB
XUMUYECKHX OJJIEMEHTOB (COCTaB W 3apsa sjapa, oOIee 4YHciio

AJIEKTPOHOB U PACIIPEIETICHUE UX 110 3JIEKTPOHHBIM CIIOSIM)

3.6

OMpPCACIIATH CTCIICHb OKHCJICHUA 9JICMCHTOB B 61/IHapHBIX

COCAUMHCHUAX

3.7

OTPENIETATh BUJ XMUMHYECKOW CBs3M (KOBAJIGHTHAs W WOHHAs) B

HCOPTaHNYCCKUX COCIUHCHUAX



9 KJIACC

Kon
MpoBepsAeMOro
pe3yJjabTarTa

1

11

1.2

1.3

1.4

1.5

2.1

2.2

2.3

24

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/IbHOM NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

ITo Teme: «BeniecTBo 1 XUMHUYECKas! pEAKLU»

pacKpbIBaTh CMBICI OCHOBHBIX XHWMHWYECKHX IOHATHH: pPacTBOD,
JJIEKTPOIUTBI, HEIJIEKTPOJIUTHI, DIEKTPOIUTHYECKAs TUCCOLIMALNS,
peakIMy MOHHOTO OOMEHa, KaTaau3aTop, XMMHUYECKOE PaBHOBECHE,
oOpaTtumMble u HeoOpaTUMbIe peakuuu,
OKHCIIUTEIIbHOBOCCTAHOBUTEIIbHBIE peakuuu, OKHCJIUTEND,
BOCCTAHOBUTEIIb, OKHUCJIEHHE W BOCCTAaHOBJICHHWE, aJUIOTPOIINS,
aM(pOTepHOCTh, XHMHYECKass CBS3b (KOBAJICHTHAs, HOHHAs,
METaJININYecKasi), KPHUCTaUIMYeCKasi pemiéTka, CIUIaBbl, CKOPOCTh

XUMUYECKON PeaKkInn

HIUTIOCTPUPOBATh B3aWMMOCBA3b OCHOBHBIX XUMHUYCCKUX MOHATHUHA H

IMPUMCHATH O3TH ITOHATUSA TP OIIMCAaHHUH BCUICCTB U UX npeBpameHI/Iﬁ

COCTAaBIIAITh YPABHEHMSI JIEKTPOJIUTUYECKON IHUCCOLMALMNA KUCIOT,
LIEJI0YEN U COJIEH, IOJIHBIE U COKPAIEHHBIC YPAaBHEHUS PEaKLMM

HOHHOI0 0OMeHa

PacCKphIBATh CYIIHOCTH OKUCIIUTEIIBHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ

MIOCPEJICTBOM COCTABJICHUSI SJIEKTPOHHOTO OajlaHca ATUX peaKIUii
IIPOBOAMTH PACUETHI 10 YPABHEHUIO XUMUYECKON PEAKIIUU

ITo temam: «Hemerannpl U UX COeOUHEHUS» M «MeTalubl M HX

COCAUHCHUA»

XapakTepu3oBaTh  (OmMHMChIBaTh) oOmMe W crneuupuyecKkue
XMMHUYECKHE CBOMCTBA MPOCTHIX U CIOXKHBIX BEIIECTB, OATBEPKIAASL
ONMCAaHUE MpPUMEpPAMH MOJIEKYJSIPHBIX M HWOHHBIX ypaBHEHUU
COOTBETCTBYIOIUX XUMUYECKUX pEaKIHi

COCTaBJIIATh YPABHEHUS peaKLUi, IOATBEPKAAIOLINX CYILIECTBOBAHUE
TEHETUYECKOM CBSI3U MEX/y BEIIECTBAMU PA3JINYHBIX KJIACCOB
IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS,

BO3MOXHOCTH NPOTECKAHUA XUMHUYCCKUX HpeBpaH_ICHI/Iﬁ B pa3JINYHbIX

YCIIOBHSIX
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2.5

3.1

3.2
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CJIea0BaTh IIpaBUJiaM TIOJb30BAHUA XUMHYECKOU HOCYIIOP’I )41
71a00paTOPHBIM O0OpPYAOBaHUEM, a TaK)Ke MpaBHJIaM OOpaIeHUs C
BEIIECTBAMH B COOTBETCTBHUHM C HMHCTPYKIMSIMH TIO BBITIOJTHEHHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX ONBITOB I1O IMOJYYCHHIO U CO6I/IpaHI/IIO

ra3000pa3HbBIX BEIIECTB (AMMHAKa U YTIICKUCIIOTO Ta3a)

IPOBOJIUTH PEAKLMHU, IOJATBEPXKAAIONINEe KaueCTBEHHBIH COCTaB
Pa3IMYHBIX BEMIECTB: PACIO3HABATH OMBITHBIM IYTEM XJIOPHI-,
OpoMua, wonuAa, KapboHar, ¢docdar, cuwiukar, cyinbdar,
THIPOKCUINOHBI, KATHOHBl aMMOHHS, NOHBI U3yYEHHBIX METAJJIOB,

HPUCYTCTBYIOIME B BOJAHBIX PACTBOPAX HEOPTAHWYECKHUX BEILECTB
ITo Teme: «XuUMHsI U OKpYXKarOLIas CPEAA»

pacKpbiBaTb CMBICII OCHOBHBIX XHWMHUYCCKHUX TIOHSTHI: HI[K

BCIICCTBA; KOPPO3UA METAJIIIOB

HpI/IMeH}ITB OCHOBHBIC OHepaLII/II/I MLICHHTGHBHOﬁ ACATCIIBHOCTU —
aHaJu3 W CHHTE3, CpaBHCHHE, OOOOIICHHE, CHCTEeMATH3aIlUIO,
BBISIBJICHHUC HpH‘IHHHO-CJ’I@I[CTBeHHI)IX CBSISGPJI —  JJIA I/I3y‘~IeHI/I$[
CBOWCTB BCILECTB U XUMHUYECKUX PEAKIIMH; €CTECTBCHHOHAYYHBIC
METOJIbI TIO3HAHUS — HAONIOJCHUE, M3MEPEHHEe, MOJCINPOBAHUE,

AKCIIEPUMEHT (pEeaIbHBIN U MBICIICHHBIN )
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ITPOBEPAEMBIE JIEMEHTBI COAEP KAHUA

8 KJIACC

Kon
1

IIpoBepsieMblii 271eMeHT CO/IEPKAHMS

HepBOHa‘laJ'IBHLIe XUMHUYCCKUC TOHATHUA

11

1.2

[Ipenmer xumuu. Ponb XMMHM B KU3HHU 4Ye€JIOBEKa. XUMUSA B CUCTEME HayK.
Tena n BemecTBa. @U3HMYECKHE CBOMCTBA BEUIECTB. ATpEraTHOE COCTOSTHUE

BCIICCTB

ITonsiTHE 0 METOAAX TTO3HAHUS B XUMHMHU. UHCTHIE BEIIECTBA U CMECH. Crioco051

paszeleHust cMecen

1.3

1.4

1.5

ATOMBI U MOJICKYJIBI. Xumuueckue diaeMeHTbl. CHMBOIBI XHUMHYECKHX

9JICMCHTOB. HpOCTLIe " CJIOKHBIC BCIICCTBA. ATOMHO-MOJ’ICKyJ’IHpHOe YUYCHHUC

XuMuueckas Q)OpMYJ'Ia. BajieHTHOCTE aTOMOB XUMHUUYECKHUX DJIEMEHTOB. 3aKOH
INOCTOAHCTBA cocCTaBa BCIICCTB. OTtHOCHUTENRHAS aTOMHas macca.
OTHOCHTENLHAS MOJICKYJIsIpHasd Macca. MaccoBas J0JA XHUMHYCCKOI'O

3JIEMEHTA B COCAUMHCHNU
KommnuectBo BemecrBa. Monb. Mousipaas Macca. B3anMoCBsI3bp KOJIMYECTBA,

Macchl UM YHMCIa CTPYKTYPHBIX €IMHHUIl BemlecTBa. Pacyé€rel mo dopmynam

XUMHYECKUX COEIUHEHUN

1.6

1.7

PusnuecKrue U XUMUYECKHUE SBICHUSA. XUMHUUYECKas: peakuus U e€ IPU3HaKU.
3aKOH  COXpaHEHHMs  MacChl  BellecTB.  XHWMHUYECKHE  ypaBHEHUS.
Knaccupukamuss XUMHYECKMX  peakiuil  (COeIWHEHMs,  pa3IoKeHus,

3aMeIleHusI, 0OMEHa)

XUMUYECKUN HSKCIEPUMEHT: 3HAKOMCTBO C XHUMHYECKOW TMOCYHO0H, C
MpaBUJIaMu pabOTHI B Ta0OpaTOpuu ¥ IpuéMaMu 00palieHus ¢ 1ab0paToOpHBIM
00opyIOBaHWEM, HM3YYCHHE W OMNUCaHue (U3HMYECKUX CBOWCTB 0OpasIoB
HEOPraHUYECKUX BelIecTB, HaOmroAeHHe (Qu3nuecknx (IUIaBJICHHE BOCKA,
TasiHUE JIbJIa, PACTUPAHHE caxapa B CTYINKE, KUIICHUE U KOHJIEHCAIUS BOJIbI) U
XUMHYECKUX (TFOpEeHHME CBEYM, [POKAIMBAHME MEIHON  IIPOBOJIOKH,
B3aUMOJICCTBHE MeJla C KHCIOTOW) SIBJICHHM, HAOMIOJEHWE W OIHUCAHHE
MPU3HAKOB TMPOTEKAHUS XUMHUYECKUX peakIuil (pasznokeHue caxapa,
B3aUMOJICICTBHE CEPHOM KHUCIOTHI C XJIOPHAOM Oapus, pa3IoKEeHHE
ruapokcuna Meau(ll) npu HarpeBanuu, B3aMMOEICTBHE Keye3a ¢ pacCTBOPOM

coym meau(1l), m3ydenne cnoco0oB pasieieHus: cMecei (¢ TOMOIIBI0 MAarHHUTa,
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¢ubTpOBaHMe, BhIMAPUBAHKUE, AUCTWILIAIMS, XpoMarorpadus), IpoBeieHHe
OUUCTKM IIOBAPEHHON COJIM, HAOJIOJEHHE M ONHCAaHUE pPe3yJIbTaTOB
IIPOBEICHMUS OIIbITA, WILUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MACChl, CO31aHHE

MoJIeIe MOJIEKYJI (ILIapOCTEPKHEBBIX)

Baxwueriuye npencTaBuTeN HEOPraHMYECKUX BEIIECTB

2.1

Bo3myx — cmech rasoB. CoctaB Bo3ayxa. Kucimopox — anmeMeHT M mpocTtoe
BemecTBo. HaxoxeHune kuciopoaa B mpupoje, GU3HYecKue ¥ XUMUYECKUe
cBoiictBa (peakuuu ropenusi). Oxcunpl. [lpumenenue kucnopona. CrnocoObl
HOJTy4eHHs KUCIOpOoAa B JIAOOpAaTOpUU M IPOMBIIUICHHOCTH. Kpyrosopor

Kuciopoa B npupoae. O30H — amioTponHas MOIUPUKAIS KHCIOPOoIa

2.2

2.3

TeroBoil 3¢ ekt XumMuueckol peakiuu, TEPMOXHUMHUYECKHE YpaBHEHUS,
9K30- M DHJOTEPMHUUYECKHE peakuuu. TOIUINBO: yrojb U METAaH. 3arps3HEHUE
BO3/lyXa, yCUJICHHE TTAPHUKOBOTO 3G HEKTa, pa3pylIeHne 030HOBOTO CII0S

Bonopon — snemeHT u npoctoe BemectBo. Haxoxaenue Bogopoaa B MpUpOAE,
¢Gu3nyecKue M XMMHUYECKHE CBOICTBA, NPUMEHEHHUE, CIOCOOBI IOIYYEHHS.

Kucnots! u conn

2.4

2.5

2.6

2.7

2.8

MounsipHblii 00BEM razoB. Pacuérel 10 XUMHUYECKUM YpaBHEHUSIM

®dusnueckue CBOMCTBA BOAbl. Boma kak pactBopurens. PacTBOpEL
HacpimieHHble 1 HEHACBIILIEHHBIE PACTBOPBI. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasg 1oy BelecTBa B pacTBope. XHUMHUYECKHE CBOWMCTBA BOJBI.
OcHoBanus. Posb pacTBOpoB B MpuUpoOJE U B KHU3HU yenoBeka. Kpyrosopot
BOABl B TpPUPOAE. 3arps3HEHUE MPUPOAHBIX BoA. OxpaHa M OUYHUCTKA
MIPUPOJHBIX BOJ

Knaccudukanus neopranmyeckux coeamHenuid. Oxcunwl. Knaccudukanuys
OKCHJIOB: coJeo0Opa3ymoimue (OCHOBHBIE, KHCIOTHBIE, aM(dOTepHbIe) U
HecoseoOpasyromue. Homenknarypa oxkcuaoB. dusnueckue M XUMHUYECKUE

CBOMCTBA OKCUIOB. [lomyyeHnue okcuaoB

OcHoBanms. Knaccudukanuss ocHOBaHWN: MENOYM W HEPACTBOPHUMBIE
ocHoBaHus. HoMeHknatypa ocHoBaHHN. PU3NYECKHE U XUMHUYECKHE CBOWCTBA
ocHoBaHuil. [lonyuenne ocHOBaHUM

Kucnotel. Kimaccudukanust kucinor. Homenkinarypa kucinor. @usznyeckue u
XUMHUYECKHe cBoMcTBa KucioT. Psanm aktuBHOCcTH MeTauioB H.H. bekerona.

HOJIy‘-ICHI/IC KHUCJIOT
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2.10
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Comu. Homenkiatypa coseil. @u3ndeckue U XMMHUYECKHUE CBOMCTBA COJIEH.

[Tonydenue coneit

I'eneTmueckas cBI3b MCXKAY KilaCCaMU HCOPTaHUYCCKUX COG)II/IHGHI/II\/’1

2.11

3.1

3.2

XUMUYECKUN OKCHEPUMEHT: KAuyE€CTBEHHOE OIPEAECIEHUE COASpKaHUA
KHCTIOpOJia B BO3MyXe, MOJIy4eHUE, cOOUpaHue, paclio3HABAaHUE U M3yUCHUE
CBOICTB KHCJIOpOAa, HAOJI0/IEHUE B3aUMO/IEUCTBHUS BELIECTB C KUCIOPOAOM U
YCIIOBUSI BOSHUKHOBEHHSI U MIPEKPAILIEHUs TOpeHus (I0Kapa), O3HAKOMIICHUE C
oOpa3laMud OKCHJIOB M OIMCAHME HUX CBOMCTB, IOJIy4€HHE, COOHMpaHUE,
pacrno3HaBaHHe M U3y4YE€HHE CBOWCTB BOJIOpOJa (FOPEHHUE), B3aUMOJICHCTBUE
BOJIOpOAA c OKCHJIOM meau(ll) (BO3MOXHO WCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), HAOIIOIEHUE OOpa3IOB BEUIECTB KOIUYECTBOM | MOIIb,
UCCIIEJIOBAaHUE OCOOEHHOCTEM pPACTBOpPEHMsI BEUIECTB C  pa3IM4HOMN
PacCTBOPUMOCTBIO, IPUTOTOBJIECHHUE PACTBOPOB C ONPENEIEHHONM MacCOBOU
JI0OJIE  pacTBOPEHHOTO BEILIECTBA, B3aUMOJECHCTBUE BOABI C METAJIAMHU
(HatpueM U KanblueM) (BO3MOXKHO HCIIOJIb30BaHUE BHAEOMATEpUAsOB),
ONpEJIETICHUE PACTBOPOB KHCIOT M IIEJIOYEH € IMOMOIIBK HHIAUKATOPOB,
UCCIIEIOBaHNE OOpPAa3I[0B HEOPTaHWYECKUX BEIIECTB Pa3NUYHBIX KJIACCOB,
HaOJNIOZICHUE W3MEHEHUs OKPAacKh HMHIAMKATOPOB B PacTBOpax KHCIOT U
nienouel, nzyuenue Bzaumozeiicteus okcuga meau(ll) ¢ pactBopom cepnoit
KHCJIOTBI, KHCJIOT C MCTalllaMH, peaKuHﬁ HeﬁTpaJIHSaHHH, MOJIYYCHHC
HCPACTBOPUMBIX OCHOBaHHfI, BBITCCHCHHUC OAHOTO MCTAJUIa JApYTruM U3
pacTBOpa COJM, PEIICHUE YKCIEPUMEHTAIBHBIX 3a7a4 1Mo TeMe «Baxuenime

KJIaCCbhl HCOPTraHNYCCKUX CO€IUHEHMID

[Tepuoanueckuii 3akoH u [lepuoanueckas cucTeMa XUMHYECKHX JIEMEHTOB
.. MenaeneeBa. CtpoeHne aToMoB. XuMU4ecKas CBsi3b. OKUCIUTENbHO-

BOCCTAaHOBUTCIIBHBIC PCAaKIINHN

[lepBpie MOMBITKH KIacCUPHUKAIMM XHUMHUYECKUX dJeMeHTOB. [lonstue o
Ipynmnax CXOJHBIX 3JIEMEHTOB (IIETOYHBIE M IIEIO0YHO3EMEJbHBIE METALIBI,
rajloreHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3ylT aM(oTepHbIE
OKCHUJIbI ¥ TUIPOKCHUIBI

[lepuonnueckuii 3akoH. Ilepmoanueckas cucTeMa XUMHUYECKHUX 3JIEMEHTOB

.M. MenneneeBa. KopoTkonepuonHas | JUIMHHONEPUOAHAS (POPMBI

Ilepuonnueckoir cucreMbl xuMmuueckux dnemeHtoB J[.M. Menneneesa.
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3.4

3.5

3.6

3.7
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Ilepuons! u rpynnel. @U3MYECKHUN CMBICHI MOPSAIKOBOIO HOMEpAa, HOMEPOB

NepUoja U IpyMIibl JIeMEHTa

Crpoenue aromoB. CoctaB aToMHBIX siiep. M3oTonbl. DnexkTponbl. CTpoeHue
AJIEKTPOHHBIX 000J0YeK aTOMOB TMepBbIX 20 XUMHUYECKHUX DJIEMEHTOB
[Tepuoanueckoit cucremsl .M. MenneneeBa. XapakTepucTUKa XUMUUYECKOTO

AJIEMEHTA MO ero nosuoxeHuto B Ilepuoanueckoii cucreme [I.11. Menneneena

3aKOHOMEPHOCTH HM3MEHEHUs paJnyca aTOMOB XUMHUYECKHX DJJIEMEHTOB,
METAJUIMYECKUX WM HEMETAUIMYECKUX CBOMCTB IIO TPYIIAM W IEpUOAAM.
3nauenue [lepnonnueckoro 3akoHa u Ileproanueckoi CUCTEMbI XMMHUUYECKHUX
AJIEMEHTOB I pa3BUTUS HAyKu U npakTuku. .M. MenneneeB — yu€Hblii u

TpaXXJJaHUH

Xumudeckas cBsI3b. KoBaneHTHas (HOJ'I?IpHaH n HCHOJ'ISIpHaH) CBA3b.

QHCKTPOOTPI/III&TGJH)HOCTI) XHMHYSCKHX 3JIEMEHTOB. MIoHHas CBI3b

Crenenb okucneHus. OKHCIUTESIEHOBOCCTAHOBUTCIBHBIC pCaKkuuu. HpOI_ICCCBI

OKHCJICHHS B BoccTaHOBICHHA. OKUCIMTEIN U BOCCTAHOBUTEIIHN

XUMUYECKUN SKCIEPUMEHT: H3Y4YeHHE OOpa3lOoB BEUIECTB METAUIOB U
HEMETAJUIOB, B3aUMOJICHCTBUE THUIPOKCHIA IIMHKA C PAacTBOPAMU KHUCIOT U
niesoyuei, MpoBeAeHUE ONBITOB, MILTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIBHO-

BOCCTAHOBUTEJIBHBIX pEaKIii (TopeHue, peakluu pa3IoKeHNs, COSAUHEHUS)
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Kon

11

1.2

1.3

1.4

1.5
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IIpoBepsieMblii 3JIEeMEHT COACPKAHMS

BemectBo 1 xumnueckas peakuus. [loBropenue

[Iepnonnueckuil 3akoH. lleproguyeckas cucTeMa XUMUYECKHUX AJIEMEHTOB
J .. MenneneeBa. CTpoeHrne aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XUMHYECKHUX DJIEMEHTOB IMEPBBIX TPEX MEPUOAOB, KAJIHs, KAJIbLUA H HUX
COCJIMHEHHUI B COOTBETCTBMU C TMOJIOKEHHEM 3JIEMEHTOB B [leprnoanueckoit

CUCTCMC U CTPOCHUCM UX aTOMOB

CrpoeHue BelIeCTBA: BHJBl XUMHUYECKON CBS3H. THMBI KPUCTATUTMYECKUX
pEmETOK, 3aBUCUMOCTh CBOWCTB BELIECTBA OT THUIA KPUCTAIUIMYECKOU
pemIéTKH W BUJA XUMUYECKOW cBsi3u. Kiaccudukanus W HOMEHKIATypa
HEOpPraHMYECKUX BeLIECTB (MEXIyHApOJIHAas U TpUBUaAJbHas). XUMHUYECKHE
CBOICTBA BEILECTB, OTHOCSIIMXCS K Pa3/IMYHbIM KJIACCaM HEOPraHUYECKUX

COGJIHHCHI/Iﬁ, TCHCTHUYCCKAA CBA3b HCOPTaHUYCCKUX BCIICCTB

Krnaccudukanus XuMu4ecKkuxX peakiuid Mo pa3inyHbIM IpU3HaKaM (10 4ucITy
U COCTaBY YYacCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEIUIOBOMY 3¢ (deKTy, 1o
W3MEHEHHUIO CTENIeHEeH OKHCIIEHUSI XUMUYECKUX 3JIEMEHTOB, IO 0OPaTUMOCTH,
[0 YYacTHIO KaTaiu3aTopa). OK30- U JHIOTEPMHUYECKHE pEaKIHH,

TCPMOXUMHUYCCKHEC YPABHCHUS. Ilonstue o CKOpPOCTH XHUMHYICCKOM pc€akuuu

[TonsTre 00 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKUX peaknusx. [loHsTre o
TOMOI'CHHBIX UM T'CTCPOICHHBIX PCAKIUAX. Ilousarue 0 XHUMHYECKOM
paBHOBecur. DakTOphI, BIHMSIONME HA CKOPOCTh XUMHUYECKOW PEaKIMH U

TIOJIOKCHHUEC XUMHUYCCKOI'O PAaBHOBCCHA

OKUCIINTENIbHO-BOCCTAHOBUTENIbHBIE  PEAaKLMHU,  AJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHON  peakuuu. CocTaBieHUE ypaBHEHUM
OKHUCIHUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKqu/i C HCIIOJIB30BAaHHECM MCTOAa

3JIEKTPOHHOTO OajaHca

1.6

Teopust AMEeKTPOIUTUYECKON TUCCOLMALINN. DIIEKTPOJIUTHI U HEAJIEKTPOIIUTHI.
Karuonsl, aHMOHBI. MeXaHu3M IUCCOLMAIMU BEIIECTB ¢ PA3IMYHBIMU BUAAMU
XUMHUYECKOH cBs3u. CreneHb quccoranuu. CUIbHBIC U CIIa0bIe SJICKTPOJIUTHI.
Peakiiun noHHoro oOMeHa. Y cIoBUs MPOTEKAHUS peakIMii HOHHOTO OOMEHa,

MIOJIHbIE M COKpalll€éHHbIE MOHHbIE ypaBHEHUs peakiuil. CBOHCTBa KHUCIOT,
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OCHOBAaHMH M cCOJed B CBETE€ MpPEJICTaBICHUH 00 3IEKTPOIUTUYECKON

nuccounanuu. KauecTBeHHbIEe peakiiny Ha HOHBL. [loHsATHE 0 ruiponu3e coneit

XUMHUYECKUI OKCIICPUMCHT: O3HAKOMJICHUC C MOACIISAMU KPUCTAJLUIMYCCKUX
PEmETOK HEOPTraHMYECKUX BEIIECTB — METAUIOB U HeMETauloB (rpadura u
ajMasa), CJIOXKHBIX BEIIECTB (XJIOpUJIa HATPHSs); UCCICAOBAHNE 3aBUCUMOCTH
CKOPOCTH XHMHYECKOH pEakiuu OT BO3JACHCTBUS pPa3IMYHBIX (PaKTOPOB;
WCCIICZIOBAaHUE  AJIGKTPOIIPOBOJHOCTH  pPAacTBOPOB  BEIIECTB,  Ipolecca
JUCCOLMAIIMN KHUCIIOT, Ienoueid U coneid (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB); TPOBEJACHHUE OIBITOB, WUTIOCTPUPYIOMIUX TMPU3HAKH
NPOTEKaHUs PeaKInii HOHHOTO 0OMeHa (00pa3oBaHME OCallKa, BBIICICHHUE Ta3a,
o0pa3oBaHME BOBI); ONBITOB, WLIIOCTPUPYIOIIUX MPUMEPBI OKUCIUTEIHLHO-
BOCCTAHOBUTEJIbHBIX PEAaKLUi (TOpEHHE, PEaKIUU PA3JI0KEHUS, COeIUHEHHUS);
pacrio3HaBaHUEC HCEOPTaHUYCCKUX BCIICCTB C IMMOMOINBIO KAaYCCTBCHHBIX

peaKI_II/Iﬁ Ha UOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4

Hemeranns 1 ux COCIUMHCHUA

2.1

2.2

OOmass xapakTepucTuka TramoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (U3NYECKUE CBOWCTBA
IPOCTHIX BEIIECTB — TajloreéHOB. XMMUYECKUE CBOWCTBA Ha MpUMEpEe XJopa
(B3auMozelicTBHE ¢ METajllaMi, HEMETaJlJIaMH, 1eJI04amMu). XIJI0OpPOBOIOPOA.
ConsiHast KuCJIOTa, XMMHYECKHE CBOWCTBA, IOJIyY€HUE, MPUMEHEHUE.
[elictBue xJjiopa W XJOPOBOJOPOJA HAa OpPraHu3M 4YeloBeKa. BaxkHeiiiine

XJIOPUABI U UX HAXOXKICHUC B IIPUPOAC

OOmas xapaktepucTuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIE CTeNeHN OKUCIeHus. CTpoeHne 1 PU3HMUecKue CBOWCTBA
IPOCTBHIX BEWIECTB — KHCIOPOJAa U Cepbl. AJUIOTPONHBIE MOAWU(DUKAINU
KHUCJIOpOAa M cepbl. XMMHUYECKHE CBOWCTBa cepbl. CepoBOAOPOA, CTPOCHHE,
¢usnyeckue M Xumuueckue cBorcTBa. OKCHIBI Cepbl KaK MNpPEACTaBUTENN
KHCJIOTHBIX OKCHIOB. CepHast KUCIIOTA, PU3HMUECKUE U XUMHUYECKHE CBOHCTBA
(oOmme Kak mpencTaBuUTeNs Kiacca KUCIOT U crennpuueckue). XUMUIECKue
peakxIyy, Jexalye B OCHOBE MPOMBIIIJICHHOTO CIIOCO0a MOIy4eHUs] CepHOU
kuciotsl. [Ipumenenne. Conu cepHOM KHUCIOTHI, KAUECTBEHHAsl peakius Ha
cynbdar-uoH. HaxoxeHue cepsl 1 €€ COeTUHEHUH B pUpoze. XUMUIECKOE
3arpsi3HEHUE OKPY’KAIOIIEH Cpelbl COSTUHEHUSIMU Cepbl (KUCIOTHBIE JTOMK/IH,

3arpsi3HEHUE BO3/yXa U BOAOEMOB), CIIOCOOBI €0 MPEI0TBPAIICHHS
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OOmast xapaktepucTuka 31eMeHToB VA-rpymnmbel. OcoOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEepPHbIC CTENEHU OKUCIECHUSA. A30T, pPAaCHpOCTpaHEHHE B
npupoje, pusnueckue u XuMuideckre cBoicTa. Kpyropopot azora B mpupoze.
AMMuak, ero ¢u3MYecKMe M XUMHUYECKHE CBOMCTBA, MOJY4YEHHE U
npumeHenne. Conu aMMOHUS, UX (U3MYECKHEe M XHUMHYECKHE CBOWCTBA,
npuMeHeHHe. KauecTBeHHast peakiius Ha HOHbI aMMOHMSL. A30THast KUCIIOTa, €€
nojry4eHue, pu3nuecKkue 1 XuMU4ecKrue CBOMCTBA (00IIMe KaK MpeCcTaBUTENs]
Kjlacca KHUCIOT M crnenuduueckue). Vcnonp3oBaHWe HUTPATOB U coJied
aMMOHHS B KaueCTBE MUHEPAIbHBIX YJOOpeHUi. XUMHUECKOe 3arps3HEeHue
OKpY>KaroIIel Cpe/ibl COEIMHEHUSIMU a30Ta (KUCIIOTHBIE JI0XK/IU, 3arps3HEHNE

BO3/1yXa, MIOYBbI U BOJIOEMOB)

2.4

2.5

2.6

2.7

docdop, anorponnsie Mogudpukanmuu Gochopa, GU3NIECKUe U XUMUUECKUE
ceorictBa. Oxcun ¢dochopa(V) u dochopras kucnora, GU3NUECKUE U
XMMHYECKHE CBOMCTBa, mosiyueHue. Mcmonp3oBanue (ochaToB B KauecTBe

MUHEpaJIbHBIX YA0OpEeHU

O6mas xapaktepuctuka 3jemMeHTOB |VA-rpynmel. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHBIE CTEMEeHW OKHUCICHUA. YTIEpoid, aUIOTPOIHbIC
MoAu(UKAIMK, pacHpOCTpaHEHUE B HpHpoje, (U3NYECKHEe U XUMHUYECKHE
cBoiictBa. Ancop6uusi. Kpyrosopot yriepona B npupoze. Okcuabl yriepoaa,
X (U3NYECKHe U XMMUYECKHE CBOWCTBA, JCHCTBHE Ha YKUBBIE OPraHU3MBI,
MOJIYUYCHHC U IPUMCHCHHUC. DKOJOTHYeCKUe HpOGHeMLI, CBsA3aHHBIC C OKCUAOM
yraepona(lV); runoresa rino0aabHOTO TMOTEIUICHHUS KIMMAaTa; MapHUKOBBIN
a¢pdext. YrompHas KUCIOTa U e€ colM, uX (pU3MYecKre U XUMHUYECKUE
CBOIiCTBa, MoiydyeHue U npumMeHeHue. KayecTBeHHas peakuus Ha kapOoHart-
WoHbIL. Vcronb3oBaHre kKapOOHATOB B OBITY, MEAMIIMHE, TPOMBIILICHHOCTH U

CEJILCKOM XO35ICTBE

[lepBoHayanbHbIe MOHATHS 00 OPraHUYECKUX BELIECTBaX KaK O COCTUHEHUSIX
yriepoja (MeTaH, 3TaH, ATWUJIEH, aleTHJIeH, 3TaHOJ, TJIMLEPHH, YKCyCHas
kucnora). Ux coctaB um xumuueckoe crpoeHue. [lonstue o Ouonornyecku
BR)XHBIX BEIECTBAX: XHpaX, Oeskax, YrieBoJaX — M HMX pOJU B JKU3HHU
yeyoBeka. MarepuanbHOE €IMHCTBO OpPraHMYEeCKMX M HEOPraHWYEeCKUX

COEeIMHEHUN

erMHI/Iﬁ, €ro (1)I/ISI/I‘ICCKI/IC Hn  XHUMHYCCKUC CBOﬁCTBa, MOJIy4CeHHUEC U

npuMmenenne. CoemuHeHs] KpeMHUsl B nipupojae. OOmiue npencraBicHuss 00
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okcuae kpemHus(1V) u kpemuueBoit kuciore. CUITUKATHI, UX UCTOJIb30BAHHE
B OBITYy, MeIWLMHE, NPOMBIIUICHHOCTH. BakHelne cTpouteabHbIe
MaTepuasbl: KepaMuKa, CTEKJIO, IEMEHT, OeTOH, ene300eToH. [Ipobmemsr
0€301acHOTO HCIOJIb30BAaHUS CTPOUTEIIBHBIX MAaTEPHAIIOB B TOBCEIHEBHOM

KHU3HU

XUMHUECKUI IKCIEPUMEHT: U3yuyeHHe 00pa3lloB HEOPraHWYECKHX BEIIECTB,
CBOMCTB COJITHOM KHMCJIOTBI; IPOBECHNE KAYECTBEHHBIX PEAKLINN Ha XJIOPUA-
WOHBl W HaOJIOJIEHHE NPU3HAKOB MX MPOTEKAHHUS; OMNBITBHI, OTpaXkKarollue
¢bu3nvecKre 1 XMMUYECKHE CBOIMCTBA raJIOT€HOB U UX COCAMHEHUH (BO3MOXKHO
UCIIOJIBb30BaHUE BUICOMATEPHUATIOB); O3HAKOMIICHHE C O0Opas3lamu XJIOPHI0B
(ramoreHuI0B); O3HAKOMJIEHHE C O00pa3laMu cepbl U €€ COCTUHEHUSIMH
(BO3MOXKHO HCIIOJIb30BAHKME BHICOMATEPUANIOB); HAOMIOJEHHE Mpoiiecca
oOyTriauBaHUs caxapa MoJl IeHCTBUEM KOHIIEHTPHUPOBAHHOW CEPHOMN KUCIIOTHI;
U3y4eHHE XMMUYECKUX CBOWCTB pa30aBICHHOM CEpPHOI KUCIOTHI, IPOBEACHUE
KayeCTBEHHOM peakuuu Ha cyiab(ar-uoH u HaOMoAeHHE NpuU3HaKa €€
MIPOTEKaHUS; O3HAKOMJICHHE ¢ (PU3MUECKUMH CBOMCTBaMH a30Ta, pocdopa 1 ux
COCTMHEHHH (BO3MOXKHO HCITOJIb30BAaHUE BHJIEOMATEPHAIOB), O0Opa3amMu
a30THBIX U (ochHOPHBIX YAOOpEHMI; TOTyYeHue, COOMpaHue, paclo3HaBaHue
U U3Y4YEHHE CBOMCTB aMMHaKa; MPOBEJCHUE KaueCTBEHHBIX PEaKIUil Ha MOH
aMmmMoHus U (ochaT-MOH U H3yYEHUE MPHU3HAKOB HX MPOTEKAHUS,
B3aUMOJICHCTBHE KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI ¢ MEIbIO (BO3MOKHO
HCIIOJIb30BaHUE BUAECOMATEPUAIIOB); M3YYEHHME MOJEIEH KpHUCTANIMYECKUX
pemérok anmasza, rpadura, QynuepeHa; O3HAKOMJIEHHE C IPOLEeCCOM
a7icopOIIMK pacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM M yCTPOHCTBOM
MIPOTUBOTra3a; MoJy4eHue, cOOMpaHue, paclio3HaBaHUE U M3y4eHUE CBOWCTB
YIJIEKUCIIOTO Ta3a; MPOBEACHHE KAadeCTBEHHBIX peakluii Ha KapOoHaT- |
CWIMKAT-UOHBl M H3yYECHHE IPU3HAKOB MX NPOTEKAHMS; O3HAKOMIIEHUE C
MPOAYKIIMEH CUIMKATHOW MPOMBIIIJIEHHOCTH; PEIIEHUE 3KCIEPUMEHTAIbHbIX

3a7a4 1o TeMe «BakHelmue HeMeTauIbl U UX COSTUHEHU

3.1

Mertamisl 1 uX COCIUHCHUA

OO01mmas xapakTepuUCTHKa XUMUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBAHUU
ux nojoxeHus B llepuonnueckon cucreMe XumMu4eckux anemeHtoB JI.H.

Menpeneesa u crpoeHust atoMoB. CTpoeHHe MeTaioB. MeTtandeckas CBsi3b
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U MeTaJIMYecKass KpHUCTAUIMYeCKas pEIETKA. DIEKTPOXMUMHMUYECKUN psif

HanpsHKEHUA METaJIOB

duznyeckre U XMMHUECKHUe CBOicTBa MeTaioB. OO1IHe crioco0bl MOTy4eHus
MeTasuioB. [ToHATHE O KOPPO3HH METAIIIOB, OCHOBHBIE CITOCOOBI 3aIIIUTHI UX OT
kopposun. CriiaBsl (CTallb, 9yT'yH, JIOPATIOMUHHIKN, OPOH3a) M UX TPUMEHEHNE

B OBITY ¥ IPOMBILICHHOCTH

[lenouynsle MeTalIbl: MoNOKeHUue B Ileproanyeckoil cucTteMe XMMHYECKHX
aneMeHToB JI.1. MenzeneeBa; CTpOCHUE UX aTOMOB; HAXO0XKIEHUE B MPUPOJIE.
duznyeckre 1 XMMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U kanus). OKcubl
U TUAPOKCUABI HATPpHUA W KaJIUA. HpI/IMeHeHI/Ie MISCJIIOYHBIX METAJIJIOB U HUX

COEINHEHUN

Illenoyno3emMenbpHbIC METAlabl MAarHuid MW KajdblUi: IIOJOXKCHHE B
[Iepnonnueckoit cucreme xmMudeckux a3ieMeHtoB J[.MI. Menpeneesa;
CTPOCHUE UX aTOMOB; HaxXOXXJICHHE B mpupoje. PU3M4YecKrue U XUMHYECKHUE
CBOMCTBAa MarHus W Kalbllus. BakHeimume coeauHeHUs Kaiablius (OKCHI,

TUIPOKCHI, CONH). JKECTKOCTH BOJBI U CLIOCOOBI €€ yCTpaHEHUS

AnromuHuit: nonoxenue B [lepuomuyueckoil cucteMe XUMUUECKUX DJIEMEHTOB
J.11. MenneneeBa; CTpoeHHE aTOMa; HaxXOKIACHUE B npupoje. Pusndeckue u
XUMHYECKHE CBOMCTBa amOMHHUA. AMQOTEpHBIE CBOWCTBA OKCHIA U

TUAPOKCHJIA AITFOMUHUS

Keneszo: nonoxenue B [lepuoanueckoi cucteMe XuMmuyeckux anementos J1.1.
MeHnzeneeBa; CTpOECHHE aTOMa; HaxoXAcHHE B mpupoae. dusudueckwe u
XUMUYECKHUE CBOWCTBA xene3a. Oxcuipl, ruapokcuabl U conu xenesa(ll) u

xene3a(lll), ux cocras, cBOMCTBA M TOJTyYCHUE

XUMUYECKUH HKCIIEPUMEHT: O3HaKOMJIEHHE ¢ 00pa3liaMy METaJlJIOB U CILJIaBOB,
uX (U3NYECKMMU CBOWCTBAMH; M3YYEHHUE PEe3yJbTaTOB KOPPO3UU METaJIOB
(BO3MOKHO UCII0JIb30BaHUE BUJIEOMATEPHAJIOB), 0COOEHHOCTEH
B3aUMOJCHCTBUSL OKCHUJA KalblUs M HATpusi C BOAOW (BO3MOXKHO
WCIOJIb30BaHUE BUAEOMATEPUAsIOB); UCCIIEJOBAHUE CBOMCTB >KECTKOM BObBI;
mmpouecca TOpPEHMsI Kelle3a B KHCIOpoAe (BO3MOXKHO —HCIIOJIB30BAHUE
BUJIEOMATEPHAIIOB); PU3HAKOB NPOTEKAHMsI KAUECTBEHHBIX PEAKIMI Ha HOHBI
(MarHus, Kanplys, amoMuHus, nuHKa, xenesa(ll) u xemesa(lll), memu(ll);
HaOJI0/IeHNE U OMKMCAHKE TIPOIIECCOB OKPAIIMBAHUA [UIAMEHU HOHAMU HATpPUS,

KaIusgs W KanblUus (BO3MOXXHO  HCIIOJB30BAHHE  BUICOMATEPUAIIOB);
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HUCCICIOBAHUC aM(I)OTepHBIX CBOMCTB TUAPOKCHUA AJIIOMUHHA U THAPOKCHUIA
IUHKA, pCIICHUC SKCIICPUMECHTAJIbHBIX 3aJ1a4 110 TEMC «Baxxneinme MeTamib

U UX COEUHEHUSD)
XUMHUS U OKpYy’Karolas cpea

HoBeie maTepuansl 1 TEXHOJIOTUH. BellecTBa 1 Marepualibl B MOBCEIHEBHOM
JKA3HU 4YeJIOBEKa. XUMUS U 310pOoBhe. be3omacHoe ucmnonb30BaHre BENIECTB U
XUMHUYECKHUX peakiuii B ObITy. [lepBas momois Mpu XUMUYECKUX OXKOTaxX U

OTpPABJICHUSIX

OCHOBBI ~ JKOJIOTMYECKOM  I'pPaMOTHOCTH.  XHMHYECKOE  3arpsi3HEHHE
okpy»xatomieit cpenpl [TIK. Ponb xumMuu B pelieHuH 3K0JI0IHYECKUX MPooIIieM.
[IpupoaHble UCTOYHUKU YTIEBOAOPOAOB (Yroyib, MPUPOAHBIA ra3, HEQTh),
HPOAYKTHI UX MEePepabOTKH, UX POJIb B OBITY U MPOMBIIIJIEHHOCTH

XUMHUYECKUI HKCIIEPUMEHT: H3y4YeHUe 00pa310B MaTEpUaIOB (CTEKIIO, CIIIABbI

METaJIJIOB, TOJIMMEPHBIE MAaTEPHaJIbl)
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ITPOBEPAEMBIE HA OI'D ITO XUMHWU TPEBOBAHMUS K PE3YJIbTATAM
OCBOEHHMA OCHOBHOM OFPA30BATEJIBHOM MPOT'PAMMBI OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

Kon
NpoBePsIeMOro
TpedoOBaHMS

IIpoBepsiemble TpeGOBaHMS K MPeAMETHBIM pe3yJbTaTaM
0a30BOro ypoBHsI 0CBOCHHUSI OCHOBHOI 00pa3oBaTeIbHOI
NMPOrpaMMbl OCHOBHOT0 0011ero oopaszoBanusi Ha ocHoBe PI'OC

1

1.1

1.2

1.3

2.1

IIpencrasnenue:

O TO3HABAEMOCTU SIBIICHUI MNPUPOABI, MOHUMAHUE OOBEKTUBHOM
3HAYUMOCTH OCHOB XMMHUYECKOM HAyKH KaK 00JACTH COBPEMEHHOTO
€CTECTBO3HAHHS, KOMIIOHEHTa OOIIell KyJIbTYphl M MPaKTHYECKON
JESITELHOCTH YENIOBEKa B YCJIOBUSX COBPEMEHHOTO OOIIECTBA;

IMOHUMAaHHEC MECTAa XUMUH CPEAN APYI'UX CCTCCTBCHHBIX HAYK

0 HAYYHBIX MCTOAAX IMO3HAHUS, B TOM YHCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCETOJAX HUCCICAOBAHUA BCIICCTB H H3YUYCHUA
XHUMHUYCCKUX peaKHHﬁ; YMCHHUE HCIOJIB30BaTb MOJACIN  IJIA

OOBSICHEHHSI CTPOCHHSI AaTOMOB U MOJICKYJT

o ctepax npodeccHOHATbHON eATEeIbHOCTH, CBSI3aHHBIX C XUMHEH
U COBPEMEHHBIMH TEXHOJIOTHSIMHU, OCHOBAHHBIMH Ha JIOCTHIKEHHSIX
XUMHYECKON HAYKH, YTO MO3BOJHUT OOYYAIOIIUMCS PacCMaTpPHUBAThH
XUMHUI0O Kak cdepy cBoel Oymymer  mpodeccuoHaIbHOU
NEeSITeNbHOCTH M CHENaTh OCO3HAHHBIA BBIOOP XUMHH Kak
npoQHUIBLHOTO MpeAMeTa IMPH TepeXxoJe Ha YPOBEHb CPEIHETO

obrmiero oopazoBaHus

Bianenue cucreMoll XMMUYECKMX 3HAHUM U yMEHHUE IIPUMEHSATH

CUCTEMY XUMHNYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT:

BaXHEHUITNE XUMHUYECKHUE TMOHITHS: XUMHYSCKHI DJICMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, IPOCTOE U CI0KHOE BEILLECTBO, OJHOPOHAS U
HEOJHOPOJIHAsl CMECh, OTHOCUTEIbHbIE aTOMHAsi M MOJEKYJIsIpHas
MacCChbl, KOJIMYCCTBO BCIICCTBA, MOJIb, MOJIIpHAd Macca, MOJISIpHBIﬁ
00BEM, OKCHI, KHCIIOTa, OCHOBAaHHWE, COJIb (CpemHsisl), XUMHUYECKas
peakuus, peaklUd COCTUHEHUs, PEaKIMU pas3lIoKeHUs, PEaKLUH
3aMeIeHNs], PeaKIMi OOMEeHa, TEIUIOBOH A(PQEKT peakiyu, 3K30- U

SHAOTCPMHYCCKUC pCAKIHU, pACTBOP, MACCOBAsA NOJII XUMHUYCCKOTO
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JJIEMEHTa B  COECIMHEHMH, MaccoBas JI0JI1 W  IPOLICHTHAas
KOHIICHTpalKsI BELIECTBA B PACTBOPE, PO aTOMA, JIEKTPOHHBIH CII0M
aToma, aToMHasi OpOuTanb, PagUyC aToMa, BaJIEHTHOCTb, CTEIEHb
OKHCJIEHHS, XUMHYECKasl CBSA3b, FJIEKTPOOTPULATEIBHOCTD, MOJIIpHAs
U HENOJISIpHAs KOBAJICHTHAsl CBsI3b, MOHHAs CBSI3b, METAJUIMUYECKasi
CBSI3b, KpUCTANTNUECKas pelIETKa (aTOMHasl, MOHHAs, MEeTaJTMYecKasi,
MOJIEKYJISIPHAs), MOH, KATHOH, aHWOH, JIEKTPOJIUT U HEIEKTPOJIUT,
ANIEKTPOJIMTUYECKAs JUCCOLMAIMs, pPEaKUUd HMOHHOIO OOMEHa,
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE ~ PEAKIUU,  OKHUCIUTEIb U
BOCCTAHOBUTENb, OKHUCJIEHWE M BOCCTAHOBJICHHE, 3JIEKTPOJIU3,
XMUMHYECKOE pPaBHOBECHE, OOpaTHMble M HEOOpaTUMBbIE PEaKIUH,
CKOPOCTh XUMHUYECKOW peakuuu, karamuzarop, I[IJIK, kopposus

METAJIJII0B, CIIJIaBbl
OCHOBOIIOJIAraroIUe 3aKOHbl XMMMH: 3aKOH COXPaHEHMsI MAacChl,
nepuonnyeckuii 3akoH J[.M. MenaeneeBa, 3aKOH INOCTOSHCTBA

COCTaBa, 3aKOH ABOTajJpo

2.3

TCOpHUn XHUMUH: ATOMHO-MOJICKYJIApHAsA TCOpH, TCOpHUA

BHGKTPOHI/ITH‘ICCKOfI JUucconuanumn

3.1

3.2

3.3

Brnanenune ocHOBaMM XMMUYECKON IPaMOTHOCTH, BKITFOUAIOILICH

YMEHHE TMPaBWIBHO HCIIOJNB30BaTh HW3yYCHHbIE BEIIECTBA U
MaTepuaibl (B TOM YHCIIE MHUHEpajbHble yIOOpEHUs, METaulbl U
CIUIaBBI, TPOIYKTHl MepepaboTKH  MPHUPOJHBIX  HCTOYHHUKOB
YTIEBOOPOAOB (YIJisl, MPUPOAHOTO raza, HepTH) B OBITY, CETLCKOM
XO34HCTBE, HA TPOM3BOJCTBE M TOHWMAHHWE 3HAYCHUS IKHUPOB,
OenKoB, YIJEBOAOB /ISl  OpraHM3Ma  YeJIOBEKa;  yMEHHE
IIPOTHO3UPOBATh BIUSHHE BELIECTB M XUMHUYECKUX IPOLIECCOB Ha
OpPraHU3M YeJIOBEKa U OKPYKAIOLIYIO IPUPOTHYIO CPELY

yYMEHHE WHTETPUPOBATh XHUMHUUCCKHE 3HAHHUS CO 3HAHUSAMH JPYTHX
Y4eOHBIX TIPEMETOB

HaJIM4YKeE OMbITa paboThI C PA3TUUYHBIMU UCTOYHUKAMHU HH(POPMALIUU
Mo XWMUU (Hay4YHas ¥ HAYYHO-TIONMYJISIpHAS JTUTEpaTypa, CIOBapH,

CIPaBOYHHMKH, UHTEPHET-PECYPCHI)
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YMCHUC 00BEKTUBHO OLCHMBATH I/IH(bOpMaI_[I/IIO O BCUICCTBAX, HX

3.4 MpPEBpAICHUSIX W IPAKTHYECKOM NPHUMEHEHUHM ©  yMEHHUE
UCIIONIL30BATh €€ [T pellieHns y4eOHO-TT03HABATEIbHBIX 3a/1a4
Brnanenue ocHOBaMM TMOHSATHHHOTO armapaTta W CHMBOJUYECKOTO

A SI3bIKAa XUMUHU JJII COCTABJICHHS (DOPMYJT HEOPTraHUIECKUX BEIIECTB,
YPaBHEHUM XHMHUYECKUX pPEaklUi; OCHOBAMHU XHMHUYECKOU
HomeHkIatypbl (IUPAC u TpuBHAIIEHOI)
YMeHue o0bACHATH CBA3b MOJIOKEHUS eMeHTa B llepuonnueckoit
CHUCTEME C YHCJIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB

) XMMHUYECKHX JJIEMEHTOB (COCTaB M 3apsaj sapa, oOliee Yucio
AJIEKTPOHOB), paclpeieieHUEM DIIEKTPOHOB TO SHEPreTUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOIOB, KATUS M KAJIBIIHS
[IpencraBnenue O  MEPUOJWYECKOM  3aBUCMMOCTH  CBOWCTB
XUMHUYECKUX JJIEMEHTOB (paryc aToma, 3JIEKTPOOTPUIIATEILHOCTH ),

6 MPOCTBIX M CIIOKHBIX BEIIECTB OT TOJIOKEHUSI JJIEMEHTOB B
[lepuognueckoit cucteme (B MajblXx TEepUOAaX H  TJIaBHBIX
MOATPYIINAax) U JIEKTPOHHOTO CTPOCHUSI aTOMa

7 YMeHue KinaccupuIpoBaTh:

7.1 XUMHYECKHE DJICMCHTBI

7.2 HEOPraHWYEeCKHE BEIIECTBA

7.3 XUMUYECKUE PeaKkluu

8 YMeHue onpeensiTh:

81 BAJICHTHOCTh M CTENIEHb OKHCIIEHUS] XUMUYECKHUX 3JIEMEHTOB, 3aps]l

' FOHa

8.9 BUJ XUMHUYECKOW CBSI3U M THUIl KPUCTALIMYECKOH CTPYKTYpPHI B

' COCAUHEHHIX

8.3 XapakTep Cpelibl B BOJHBIX PACTBOPaX BEIIECTB (KUCIOT, OCHOBAHUIA)

8.4 OKHCIIUTENIh M BOCCTAHOBUTEIIh

9 YMeHue xapakTepu30oBaTh (PU3NIECKUE U XUMUIECKHUE CBOMCTBA:
MPOCTHIX BEIIECTB (KUCJIOPOJ, O30H, BOJOPOA, Tpadut, ammas,

9.1 KpeMHHH, a30T, ¢ocdop, cepa, XJIOp, HATPUHA, KaIWi, MarHHMH,

KaJIBIIMA, aJTFOMHHHM, KEJIE30)
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CJIOKHBIX BEHIECTB, B TOM YHCIIE MX BOJHBIX PacTBOPOB (Boja,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJOPOMA, OKCHIBI M THIPOKCHJIBI

metaioB |-llA rpynm, anromunus, meau (1), uuaka, xenesa (11 u

92 I11), oxcumst yrirepona (11 u 1V), kpemuus (1V), azora u pochopa (111
u V), cepot (IV u VI), cepuucras, cepHas, a30TUCTas, a30THas,
dbocdopHas, yrojbHast, KpeMHHEBasI KHCJIOTA U MX COJIH)
MPOTHO3MPOBATh W  XapaKTePU30BaTh CBOWCTBA BEIISCTB B

0.3 3aBHCHMOCTH OT HUX COCTaBa W CTPOCHHUS, MPUMEHEHHUE BEIIEeCTB B

' 3aBHCHMOCTH OT HMX CBOWCTB, BO3MOXXHOCTh IPOTCKAHHSI
XHUMUYECKHX MPEBPAIICHUH B Pa3IMYHBIX YCIOBHIX

10 YMeHHe COCTaBISITh MOJIEKYJISIPHBIE M HOHHBIC YPAaBHEHUS PEAKIIHiA,
B TOM YHCJIE:

10.1 peakiuii HOHHOTO OOMeHa

10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHA

103 WUTIOCTPUPYIOMINX XUMUYECKHE CBONCTBA H3YYCHHBIX KIIACCOB

' (Tpyrin) HEOPraHMYECKUX BEIIECTB

104 MTOATBEPKIAIOIINX TEHETHUYECKYIO B3aMMOCBSI3h MEXTy HUMHU

11 VYMeHHUe BBIYHUCIATh (TPOBOAUTH PACUYETHI):

111 OTHOCHTEIFHYIO MOJICKYJISIPHYIO W MOJIAPHYIHO MAacChl BEIICCTB,

' MaCCOBYIO JIOJIF0 XUMHUYECKOTO AJIEMEHTA B COCTMHCHU T

11.2 MacCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,

11.3 KOJIMUYECTBO BEILIECTBA U €r0 Maccy, 00beM ra3oB

114 M0 YPaBHECHUSM XHUMHUYECKUX PEaKIUi W HaXOJHUTh KOJHMYECTBO

' BeIeCTBa, 00BEM U MacCy peareHTOB WIIH MPOYKTOB PEaKluu

12 Bnanenue (3HaHue OCHOB):

OCHOBHBIMH  METOJIaMH  HAy4YyHOTO T[O3HaHWs (HAOIOJCHHE,

121 U3MEpPEHUE, IKCIICPUMEHT, MOJICITMPOBAHNE) TP U3yUCHHH BEIICCTB

' U XUMHYECKHUX SIBICHUH, yMeHuEe C(HOpMYyIHpOBaTh MpoOIeMy H
MIPEUIOKUTH ITYTH €€ PeIICHUs
122 Oe3omacHOi pabOThl ¢ XWMHYECKUMHU BEIIECTBAMH, XUMHUYCCKOM

MOCYAOH U JabopaTOPHBIM 000PYAOBaHUEM



12.3
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paBUJIaMU 0e30MmacHOTO oOparteHus C BEII[ECTBAMH,
UCIIOJIb3YEMBIMH B MMOBCEAHEBHOM KHM3HHU, IPABUIIAMH TTOBESICHHS B
HENAX COCPEKEHUsT 370POBbs U OKPYXKAIOIIEH MPUPOIHOU CPEIbI;
MIOHMMAaHKE BpeJa (OMacCHOCTH) BO3AEUCTBUS HA KMBbIE OPraHU3MbI
OmpeAeIEHHBIX BCIIIECTB, croco0oB YMEHBIIICHUS u

MPEAOTBPAIIECHUS UX BPEIHOTO BO3ICUCTBUS

13

131

13.2

13.3

Hamune MMPAaKTUYCCKHUX HABBIKOB INIAHUPOBAHUA U OCYIICCTBICHUA

CICAYIOMUX XUMHUYICCKUX SKCIICPUMCHTOB:

U3yYeHHEe UM  onucaHue  (U3MUECKUX  CBOWCTB  BEIIECTB;
O3HAKOMIIEHHUE C (PU3UUIECKIUMH M XUMUYECKUMU SIBIICHUSIMU; OTIBITHI,
WUTIOCTPUPYIOIIHE MPU3HAKU MTPOTEKAHUS XUMHUECKUX PEaKIIHid
u3yueHHre crocoOoB pa3zieseHus cmecen

MOJIyYeHUE KHUCJIOpPOJa M H3Y4YeHHE €ero CBOMCTB; MOJIy4YeHHE
BOJIOPOJia ¥ U3YUYEHHUE €T0 CBOMCTB; MOJYyUYEHUE YIJIEKUCIIOTO ra3a u
M3Y4YEHHE €ro CBOWCTB; MOJy4yeHHE aMMHaKa U H3y4yeHHUE €ro

CBOWCTB

13.4

IIPUTOTOBJICHUE DPACTBOPOB C OIPEACIEHHOM MAacCOBOM JOJIEH

PacTBOPEHHOTO BEIIECTBA

135

13.6

13.7

NpUMEHEHWEe  HMHAMKATOpoB  (JlakMyca,  METWIOpaHxka |
benondranenna) s ONpeeNeHusl XapakTepa cpelibl B pacTBOpax

KHCJIOT 1 H.ICJ'IO‘IGI71

WCCIIEZIOBAHUE M OIMCAHUE CBOWCTB HEOPraHUYECKUX BEILECTB
Pa3IMYHBIX KJIACCOB; U3yUYEHUE B3aUMOACHCTBHSI KUCIIOT C METaJUIaMH,
OKCUJIAMH  METAJUIOB,  PACTBOPUMBIMHU W  HEPACTBOPUMBIMH
OCHOBaHUSIMH, COJISIMU; IIOJIyYEHHE HEPACTBOPUMBIX OCHOBAHMM;
BBITECHEHHE OJHOIO0 MeTajula JpPYrMM U3 pPacTBOpa COJIH;
UCCIIeIOBaHNEe aM(OTEPHBIX CBOWCTB THUIPOKCHUIOB ATIOMHHHS H

OUHKa

PEIICHUC SKCIICPUMCHTAJIbHBIX 3a/a4 110 TEMaM: «OCHOBHBIE KJIaCChI
HCEOPTaHNYCCKUX COGHHHGHHﬁ)); (<9J'IGKTpOJ'II/ITI/I‘ICCKa$I
JUCCOLIMAIUsA) «Baxwneie HeMeTaIabl U HX COCOAUHCHUSA,

«Baxuelne MeTalIbl U UX COSTUHECHUI»
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XUMUYECKHE  HKCIIEPUMEHTBHI,  WLIIOCTPUPYIOIIME  MPU3HAKU
MIPOTEKaHUsI PEeaKIMi HOHHOTO 0OOMEHa; KaUeCTBEHHbIE peakluu Ha

MNPUCYTCTBYIOIIMEC B BOJHBIX PAaCTBOPAX HOHBI: XJIOPpUI-, 6p0MI/I,Z[-,

138 wonun-, cymedar-, ¢ocdar-, xapOoHAT-, CHIHKAT-aHUOHBI,
THJIPOKCHI-UOHBI, KATHOHBI AMMOHUSI, MAarHUS, KaJIbITUs, A TFOMUHUS,
xenesa (2+) u xenesa (3+), menu (2-+), MUHKA

14 YMeHnue:
MPENICTABIATh PE3yJIbTaThl JKCIIEPUMEHTa B (OpME BBIBOJIOB,

14.1 JIOKa3aTeNIbCTB, TPaPUKOB M TAOMWIl U BBIABIATH SMITMPUUYECKUE
3aKOHOMEPHOCTHU
YCTaHABIIMBATh  CBSA3M  MEXKIY  pPEaIbHO  HAOIIOIaeMBIMU

14.2 XUMHUYECKUMHU SIBICHUSMH M TPOLIECCAaMU, TPOUCXOSAIIIMH B

MaKpo- U MUKPOMHPE, OOBACHATH IPUYMHBI MHOTOOOpa3Hs BEIIECTB
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ITEPEYEHD 9JIEMEHTOB COAEPKXAHMUSA, IPOBEPAEMBIX HA OCHOBHOM
I'OCYIJAPCTBEHHOM 2K3AMEHE 11O XUMHUHU

Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 IlepBoHayaIbHbIE XUMUYECKHUE TOHATHS
1.1 Yucteie BemecTBa 1 cMecu. CrocoObl pa3aeneHus: cMecei
19 ATOMBI M MOJEKyJbl. XUMHYECKHE 3JeMeHTbl. CHMBOJIBI XHMHUYECKHX
' 31eMeHTOB. [IpocThie U C0XKHBIE BENIECTBA.
13 Xumuyeckass ¢opmyna. BaleHTHOCT aTOMOB XUMHUYECKHX 3JIEMEHTOB.
' Crenens okucIeHUA
3aKOH TIOCTOSIHCTBA cocTaBa BemlecTB. OTHOCUTENIBHAs aTOMHas Macca.
1.4 OTtHocuTenbHas MOJIEKYJIsipHas Macca. MaccoBast 107151 XMMUUYECKOT0 2JIEMEHTA
B COCAMHECHUU
L5 KonnuectBo BemectBa. Monb. MonsipHast macca. MossipHblii 00BEM Ta30B.
' B3anMocCBsA3p KOIM4ECTBA, MACCHI M YUCJIA CTPYKTYPHBIX €IMHHUIL BEIIECTBA
16 @u3nueckre U XUMHUUYECKHUE SIBJIICHUs. XUMUYECKasl Peaklus U €€ IMPU3HAKHU.
' 3aKOH COXPaHEHMsI MACChl BEIECTB. XMMHYECKAE YPAaBHEHUS
5 Ilepnonnueckuil 3akoH u lleproanyeckas cuctemMa XMMHUYECKUX DJIEMEHTOB
.. Mengeneea. CTpoeHHE aTOMOB
Ilepuonnueckuii 3akoH. llepuoguyeckass cucTeMa XUMHUYECKHUX 3JIEMEHTOB
2.1 .. Menneneesa. [lepuoasl u rpynibel. @U3HUECKUI CMBICH MOPSIKOBOTO
HOMEpPA, HOMEPOB MEPUOJA U TPYIIIIBI IJIEMEHTA
Crpoenune atoMoB. CoctaB aToMHBIX siaep. M3oTonbl. DnekTponsl. CTpoeHue
2.2 JIEKTPOHHBIX 000JI04eK AaTOMOB MepBbIX 20 XHMHUYECKHUX DJIEMEHTOB
[Tepuoanueckoit cucrems [I.1. Menneneena
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XMMHUYECKUX 3JIEMEHTOB IIEPBBIX TPEX
NEpUOJOB, Kalus, Kajuplus (paguyca aToOMOB, 3JEKTPOOTPULATEIbHOCTH,
2.3 METAJUINYECKUX W HEMETAJUIMYECKMX CBOMCTB) M HX COEJUHEHUH B
COOTBETCTBUHU C IIOJIO)KEHHEM »3JIeMeHTOB B Ilepuoguueckoin cucreme u
CTPOECHHUEM UX aTOMOB
3 Crpoenue BemecTsa




3.1

3.2

4.1

4.2

4.3
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Xumuueckasi cBsizb. KoBasieHTHast (ToJispHAsi M HEMOJSIPHAsl) CBS3b.
ONEeKTPOOTPULATEIBHOCTh ~ XUMHYECKHX  3JEMEHTOB. VoHHas  CBS3b.

Merannuueckas CBSI3b

Twurmer KpUCTAJTININYCCKUX peH_IéTOK (aTOMHaSI, HOHHas, MeTaJ’IJ’II/I‘IeCKaﬂ),
3aBUCHUMOCTE CBOMCTB B€IICCTBA OT THUIIA KpHCT&J’IJ’IH‘lGCKOﬁ peH_IéTKI/I n BHOA

XUMHYECKOH CBI3U

Baxneiimniue MNPEACTABUTCIIN HCOPTraHUYCCKUX BCHICCTB. Hemeramnel u ux

COCAMHCHUSI. Mertanasl 1 ux COCINMHCHUA

Knaccugukamuss 1 HOMEHKJIaTypa HEOPraHHMYECKUX COEAMHEHH: OKCHJIOB
(coneobpa3zyromue: OCHOBHBIE, KHCIIOTHEIE, am(pOoTepHBIC) u
HecoJieo0pa3yolye; OCHOBaHUM (LIENOYM M HEPaCTBOPUMBIE OCHOBAHUS);
KUCJIOT (KUCIOpOJCOJepKalie | OECKHUCIOPOAHbIE, OJHOOCHOBHBIE U
MHOT'OOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

dusznyeckue M XUMHYECKHE CBOWCTBA MPOCTHIX BEUIECTB-HEMETAIJIOB:
BOJIOPO/IA, XJIOpa, KHCIOPOa, Cephl, a30Ta, hocdopa, yriepona, KpeMHUSA
®dusnyeckne ¥ XUMHYECKHUE CBOMCTBA IMPOCTHIX BEIECTB-METAIIOB: JIHMTHS,
HATPUS, KaJWs, MarHUSA M KaJbLWs, aJIOMHHUS, Kele3a. DIEKTPOXUMUUECKUT

P HaIPsHDKEHUH METaIJIoB

4.4

4.5

4.6

4.7

4.8

4.9

dusnyeckre 1 XUMUYECKHE CBOHCTBA BOJOPOTHBIX COSAMHEHUH HEMETAIIOB:
XJIOPOBOIOPO/IA, CEPOBOIOPO/IA, AMMHUAKA

dusnyuecKkrue U XMMHYCCKHE CBOWCTBA OKCHIOB HemeTauioB: cepol (1V, VI),
asora(ll, 1V, V), docdhopa(lll, V), yrinepoma(ll, 1V), kpemuus(1V). Ilonyuenue
OKCHJIOB HEMETAJUIOB

Xumuueckue cBorcTBa okcuaoB: MetauioB |A-IIA rpymm, munka, meau(ll) u

xenesa(ll, 1). TTonydenne oKCHIOB METAILIIOB

XUMHUYECKUE CBOMCTBA OCHOBAHUN U aM()OTEPHBIX THAPOKCUIOB (HA IIpUMEpE
TMJIPOKCUJIOB aJIIOMHUHUSA, JKene3a, ULuHKa). [lomydyeHne ocHOBaHM U
amM(pOTEepHBIX TUAPOKCUIIOB

OO0muye XMMUYECKHE CBOMCTBA KUCIIOT: XJIOPOBOJOPOIHOM, CEpOBOAOPOIHOM,
CEepPHHUCTOM, CEPHOMU, a30THOM, (HochOpHOM, KpeMHHUEBOH, yroibHOU. Ocolbie
XUMHUYECKHE CBOMCTBA KOHLICHTPUPOBAHHOM CEPHOM M a30THOM KHCIIOT.

HonyquI/Ie KHUCJIOT

OO6mue xuMHUYecKre cBOcTBa cpenHux coieil. [lonydenue coneit



4.10

411

412

5.1

5.2

5.3

5.4

44

[Tonyyenue, cobupaHue, pacrmo3HaBaHHE BOAOpPOJA, KHUCIOpPOJA, aMMHaKa,
YIJIEKHUCIIOro Ta3a B 1abopaTopuu

[TonyyeHne ammuaka, CEpHOM M a30THOM KUCJIOT B MPOMbIIIIeHHOCTH. O01mune
CHocoObl MOJTYYEHHS METAJUIOB

I'eHeTnyeckas CBsA3b MEXAY KjacCaMHM HEOPraHMYECKUX COCUHEHUM
XHWMHYECKUE PEAKIINH

Knaccugukanus XuMUUeCKUX peakyii o pa3iInyHbIM IPU3HAKaM: 110 YUCITY U
COCTaBy YYacCTBYIOIIMX B PEAKIMH BELIECTB, MO TEIUIOBOMY 3(PQeKTy, Mo
M3MEHEHUIO CTENeHEeH OKUCIEHHSI XUMUYECKUX JIIEMEHTOB

TennoBoil 3¢ ¢exT XUMHUYECKOH peakiuH, TePMOXUMUYECKHE YPaBHEHHUS.
DK30- U 3HIOTEPMUYECKUE peakuu. TepMOXUMHUYECKUE YPaBHEHUS
OKHCIUTENBHOBOCCTAHOBUTENBbHBIE peaknu. OKUCIUTENN U BOCCTAHOBUTEIIH.
[Ipomecchl  OKHCJIEHMSI W BOCCTAaHOBJICHHs.  DJEKTPOHHBIM  OaylaHc
OKHUCJINTEIbHOBOCCTAHOBUTEIBHON PEAKIIUN

Teopus 3nekTpoauTUYECKON qucconnanui. KaTnoHbl, aHHOHBI. DIEKTPOIUTHI

N HEDJICKTPOJINUTEI. CuibHbIE U c1a0bIe SJICKTPOJIUTEI. CreneHb JUCCoManmn

5.5

6.1

6.2

6.3

Peakuu nonHoro oomeHa. YcClioBUS MPOTEKAHUS PEaKIUid HOHHOTO OOMEHa,

MIOJIHBIE U COKPAIlIEHHBIE NOHHBIE YPABHEHUS PEaKIIM
XUMHS U OKpYyKaromias cpena

BemniectBa m martepuanbl B NOBCEIHEBHOM JKM3HM 4esoBeKa. be3omnacHoe
MCIIOJIb30BAaHUE BEILECTB M XMMHYECKHX peakluid B J1aOopaTOpuu U OBITY.

HepBaﬂ TIOMOIIb ITPHU XUMHUYCCKUX OKOI'aX U OTPABJICHUAX

XUMHYECKOE 3arpsi3HEHUE OKpyKalomed cpeipl (KUCIOTHBIE  JOXKIH,
3arps;3HEHUE TOYBBI, BO3JyXa U BOJOEMOB), CIIOCOOBI €ro IMPEeIOTBPAIICHUSI
[Ipenenbuas momyctumas konreHTpamusi BemectB (I1JK). Pomp xumuum B
pEIIeHUH DJKOJIOTUYECKUX TMpobieM. YcuieHue mapHUKoBoro sddekra,

pa3spymi€eHue O30HOBOI'O CJI0s

[Tpumenenue cepsl, a3ota, ¢pocdopa, yriaeposa, KpeMHHUS U UX COCTUHEHUH B
ObITY, MEIHMIIMHE, MPOMBIIUICHHOCTH W CEIbCKOM Xo3sicTBe. [Ipumenenue
METAJIJIOB U CIUIABOB (CTallb, YYT'YH, IIOpATIOMUHHI, OpoH3a) B OBITY U
IIPOMBIIIJIEHHOCTH UX coequHeHmi. [loHATHE 0 KOPpO3KUK METaIOB, OCHOBHbIE

CIIOCOOBI 3allIUTBI UX OT KOPPO3UU



6.4

6.5

7.1
7.2
7.3
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[TpupoaHble MCTOYHHUKH YTIIEBOJOPOJOB (Yroib, MPUPOAHBIA Ta3, HeDTH),
MIPOJIYKTHI X MepepaboTku (0EH3MH), UX POJIb B OBITY M MPOMBIILIEHHOCTH

HepBOHa‘IaJ'[I)HI)Ie MOHATHS 00 OPraHMv4CCKHUX BCIICCTBAX KaK O COCAWMHCHUAX
yriepoaa (MeTaH, 9TaH, OTUJICH, alICTUJICH, OTAHOJI, INTUIICPHUH, YKCYCHAsA KI/ICJ'IOTa).
IToHsaTre 0 OMOIOTHMYECKH BaXKHBIX BEHICCTBAX: XHUPaAX, 6CJ'IKaX, YrijeBoaax — u ux

POJIY B )KM3HH YEJIOBEKa
Pacuérnr:

o ¢popMysIaM XUMHYECKUX COSTUHEHUN

Macchl (MacCoBOM) JJOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

M0 XUMHUYCCKUM YPABHCHUAM
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YYEBHO-METOJMYECKOE OBECHEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPHAJTHI /151 VUEHUKA

I"a6puensia O.C., Octpoymo B N.I'., Cnankos C.A. «kXXUMMUS 8 kaace»

ba3oBsiii ypoBeHb. YueOHUK. AKInoHEpHOE 00mecTBo "M3narenscTBo "lIpocBemenue”, 2023
rof

I"a6puensa O.C., Octpoymo B N.I'., Cnankos C.A. «kXXUMMUS 9 kaace»

bazoBeblit ypoBenb. YueOHuk. Akunoneproe oomectso "MznarensctBo "[Ipocsemenue”, 2023

rof

METOIUYECKHUE MATEPHUAJIBI J1JIs1 YUUTEJISA

IMa6puensu O.C., Octpoymo B U.I'., CnagkoB C.A. «XXUMMUS 8 kinace»

bazoBeiit ypoBeHb. YueOHuk. AknnoHepHoe oomectBo "M3narensctBo "[Ipocsemenue’, 2023
I"a6puensia O.C., Octpoymo B N.T'., CnankoB C.A. «kXXUMMUS 9 kaace»

bazoBelii ypoBeHb. YueOHuK. AkiimoHepHoe obmecTtBo "M3natensctBo "[IpocBemenne”, 2023
Pymsutuc I'.E., ®enpaman ©.I'. «XUMMUA 8 kaace»

Pymsutuc I'.E., ®enpaman O©.I'. «XUMHUA 9 kaace»

AxuuonepHoe obmectso "U3narensctBo "IIpocsemenue”, 2023 rog

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubnmroreka I{OK https://m.edsoo.ru/7f41a636

[Tnatdpopma Cnam T'MA  https://chem-oge.sdamgia.ru/teacher/test

[Tnatdopma AKnace https://www.yaklass.ru/p/biologia?YklShowAll=1
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