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MNOSACHUTEJIBHAS 3AITUCKA

[Tporpamma o XMMHUHU Ha YPOBHE OCHOBHOT'O 00IIeT0 00pa30oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenctaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (enepalbHOU
paboueil mporpaMMbl BOCIUTAHUSA U C YYETOM KOHLENLUHU IPEenojiaBaHus y4eOHOro mpeamera
«Xumus» B 00pa3oBaTeNbHBIX opranu3anusax Poccuiickoii denepamnmm.

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O IIPEAMETA «XUMMUS»

[IporpamMa mo XuMmMuM Ja€T NpEACTaBICHUE O LEsIX, oOweill crpareruun OO0y4yeHHs,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH Yy4eOHOrO NpeaMeTa, yCTaHABIUBACT
00s3aTeNIbHOE NIPEIMETHOE COIEpkKAHUE, IIPELyCMATPUBAET paclpeesieHue ero 1o Kiaccam U
CTPYKTYpHUpOBaHME 110 pa3fesiaM U TEMaM IPOrpamMMbl 110 XMMHHU, ONPEAEISAET KOJIUUECTBEHHbBIE
Y KaueCTBEHHbBIE XapaKTEPUCTUKU COAECPHKAHUSL, PEKOMEHYEMYIO [10CJIEJ0BATEIbHOCTD U3yUEHUs
XUMHHU C YYETOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBs3€il, JOIMKH y4eOHOro Impolecca,
BO3PACTHBIX OCOOCHHOCTEN 00yJaroLINXCs, ONpeaeIiieT BO3SMOXHOCTH IpeAMeTa AJIs pealn3aluu
TpeOOBaHUI K pe3ysbTaTaM OCBOEHHMs OCHOBHOH 0Opa30BaTeNbHOW MpOrpaMMbl Ha YpOBHE
OCHOBHOro 00m1ero obpa3oBaHus, a Takke TpeOOBaHUI K pe3yibraraM OOy4YeHHs XUMHMU Ha
YpOBHE LieJIel U3Y4YEHHUs MPEIMETa U OCHOBHBIX BUAOB y4€OHO-II03HABATEIbHON JESITEIbHOCTU
00yyJaromierocs 1o OCBOCHUIO y4eOHOT0 COACPIKAHUA.

3HaHUE XUMHUH CIYKHUT OCHOBOW /I (YOPMUPOBAHHSI MUPOBO33PEHHS 00YYaIOIIETOCs, €T0
IpEeCTaBICHUI O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (OPMHUPYEMbIE XUMUEH
IPECTaBICHUS O B3aMMOINPEBPALLICHUAX SHEPTUU U 00 SBOJIIOLIUMY BEIIECTB B IPUPOAE, O MYTAX
pemieHus Ti00albHBIX MPOOJeM yCTOWYMBOIO DPAa3BUTHUS YEJIOBEYECTBA — CHIPHEBOI,
HHEPreTUUECKOH, MUILEBOM U HKOJIOTUYECKON 0€30IacHOCTH, MPOOJIeEM 31paBOOXPaHEHUSI.

N3ydenue xumun:

CIOCOOCTBYET peau3alii BO3MOKHOCTEH JUIs CaMOpa3BUTHS U (OPMHUPOBAHUS KYJIBTYPhI
JUYHOCTH, €€ 001el U (PyHKIIMOHATILHONW T'PaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN O0yvaroumxcs,
HaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHON  NeATEIbHOCTH,  OSKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOW JKHU3HH, TaK U B
npodeccuoHaIbHOMN 1S TeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAyYHOrO MBIIUIEHUS, 3aKJIaJbIBA€T OCHOBBI I[€JIOCTHOIO
B3IJI511a Ha €JUHCTBO MPUPO/BI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TarloM B POPMUPOBAHUU
€CTECTBEHHO-HAYYHOM IPaMOTHOCTH 00YYarOLINXCS;

CHocoOCTBYeT (POPMUPOBAHUIO IIEHHOCTHOI'O OTHOUIEHHUS K €CTECTBEHHO-HAyYHBIM
3HAHUSAM, K TMPHUPOJAE, K 4YEIOBEKYy, BHOCUT CBOM BKJaJ B 3KOJOTHYeckoe oOpa3oBaHUE
oOyJaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH O0OECHEUMBAIOTCS CHEeUU(UKON comeprkaHus
y4eOHOT0 MpeMeTa, KOTOPBIH SBISETCS MeJarorniecky a1alTHPOBAaHHBIM OTpaskeHHeM 06a30Boii
HayKH XMMUU Ha ONPEeIEHHOM 3Tarie €€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOro 00Iero oOpa3oBaHUs OPUEHTUPOBAH HAa OCBOEHHUE
00y4aromyUMHUCs CUCTEMbI NEPBOHAYATBHBIX TOHATHI XMMUHU, OCHOB HEOPIraHWYECKOH XUMUU U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX IIOHATUH OPTaHUYECKOW XUMHH.

CrpykTypa copepkaHus MIPOrpamMMbl 110 XUMHHM C(HOPMHUPOBAHA HAa OCHOBE CHCTEMHOTO
noaxona k e€ msydeHuro. ColepkaHue CKIAAbIBACTCS W3 CHCTEMBbl MOHATUH O XMMHUYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMBbI MOHATUH O XUMHUYecKoW peakuuu. OOe 3TH CHCTEMBI



CTPYKTYPHO OpraHM30BaHbl IO NPHUHIMITY IOCJIEI0BATEILHOIO PAa3BUTHS 3HAHUW HAa OCHOBE
TEOPETUYECKHUX IIPEJICTABICHUN Pa3HOI0 YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YUEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akoHa JI. 1. MeHieneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHSI O CTPOCHHUH aTOMa U XMMHUYECKOU CBS3H;

— MPEACTaBICHUI 00 ANEKTPOITUTUIECKOMN TUCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HAHUS PAcCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS MTOCIIEOBATEIBLHO OT OJTHOTO YPOBHS K IPYTOMY, BBITIOJHSS
GbyHKIUN 0OBSICHEHHSI U POTHO3UPOBAHUS CBOMCTB, CTPOEHUS U BO3ZMOXKHOCTEH MPAKTUYECKOTO
MPUMEHEHUS U MOTYUYEHUS U3yYaeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMMHHU CIIOCOOCTBYET (HOPMHPOBAHUIO TIPEACTABICHUS O
XUMUYECKON COCTAaBJISIOIIECH HAYyYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpUPOJBI,
LEHHOCTHOTO OTHOILIEHHUS K HAyYHOMY 3HAHUIO U METOJaM I03HaHus B Hayke. M3yueHue xumuun
IIPOMCXOUT C IPUBJICYEHUEM 3HAHUN U3 PaHEe U3YUEHHBIX YUEOHBIX IpeaAMETOB: « OKpy Karoluil
Mup», «bronorus. 5-7 xnacced» u «dusnka. 7 Kiace.

[Tpu u3yyeHNN XUMUU TPOUCXOAUT (OPMUPOBAHKE 3HAHUN OCHOB XMMHUECKOM HAYKH KaK
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON AESITENFHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHMPOBOW KYyJIbTYpbl. 3ajiadya y4eOHOro IpeiMera COCTOUT B ()OPMHUPOBAHUU
CUCTEMBl XUMHYCCKHX 3HAHWA — BaXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX O0O0OOIIEHWH MHPOBO33PEHUYECKOT0 XapakTepa, S3blka HayKd, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS IIPU U3YYCHHUH BEIECTB M XUMUYECKUX PEaKIuil, B
GOpMHUpPOBAaHMM W PA3BUTUU TIO3HABATEIIBHBIX YMEHUW W HMX TNPUMEHEHMHM B Y4eOHO-
MO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKOM 1eATEeIbHOCTH, OCBOEHUH TPaBUIl OE30MaCHOTO
oOpallieHus ¢ BEIIeCTBaMU B TOBCETHEBHOM JKHU3HH.

HEJAU U3YUYEHUS YYEBHOI'O NIPEJMETA «XUMMWSD»

[Ipy u3ydyeHHH XMMHUU Ha YPOBHE OCHOBHOTrO OOIIEro oOpa3oBaHMs BaXXHOE 3HAUCHUE
NPUOOPENTH TaKKe LIETH, KaK:

— (popMmHupoBaHUE WMHTEIIEKTYalbHO PAa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOpPa30BaHHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEILHOMY MPHUHSATUIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIIUMCS YCIOBHSIM KU3HU,

— HaNpaBJIEHHOCTh OOYy4YEHMs] Ha CHCTEMaTH4YeCKoe MpUOOIIeHHEe O00yYaroImuxcs K
CaMOCTOSITENIbHOW  IO3HABATEJIbHOW  JESATENbHOCTH, HAay4YHbIM  METOJAAaM  IO3HaHUS,
(GhOpMUPYIOIIUM MOTHBALIUIO U PA3BUTHE CIIOCOOHOCTEN K XUMHUH,

— ofecrieueHue YCJIOBHM, CIMOCOOCTBYIOIIMX MPUOOPETEHHI0 OOYYaIOIIMMHUCS OIbITa
pa3HoOOOpa3HON /EATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KJIFOUYEBBIX HABBIKOB (KIIFOUYEBBIX
KOMTIETESHIIH ), UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE JJIS1 PA3IMYHBIX BUAOB JCSITEILHOCTH;

— ¢gopmupoBanue o61Iel PYHKIIMOHATHHON U €CTECTBEHHO-HAYYHOU TPAMOTHOCTH, B TOM
yHclie yMEHUN 00BSACHATh U OLIEHUBATH SBJICHUS OKPYKAIOLIET0 MUPA, UCIIONb3YsI 3HAHUS U OIIBIT,
MOJIyYEHHBIC MPU W3YUYEHUU XUMHUHU, TPUMEHATh WX TPH PEHICHUH TPoOJIeM B MOBCETHEBHON
JKU3HU U TPYIOBOM JESATEIBHOCTH;

— ¢opMupoBaHue y 00ydaronuxcs TYMaHUCTHUECKUX OTHOIIEHHUH, TOHUMAaHUS [IEHHOCTH
XUMHUYECKMX 3HAHWM Ui BBIPAOOTKM 3KOJOTMYECKH I€]1eco00pa3HOro MoBeleHUs B OBITY U
TPYAOBOM JEATEIBHOCTH B LENMAX COXPAHEHHS CBOETO 3J0POBbI M OKPYXKAIOIIEH MPUPOTHOMN
Cpelibl;



— pa3BUTHE MOTHUBAIIUU K 00YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHHIO
HAa OCHOBE YCBOGHHUS OOIIECYEIIOBEYECKUX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBHIOOpY
npoUiIs ¥ HAPABICHHOCTH JTATbHEHUIIIEro 00ydeHusI.

MECTO YYEBHOI'O IIPEJIMETA «XUMMUMSI» B YYUEBHOM IIJIAHE

B cucreme o61ero oopasoanust « XMUMHs» MPU3HAHA 00513aTSIIBHBIM YYeOHBIM IPEAMETOM.

OO11ee YUCIIO YacoB, OTBEACHHBIX I M3yUCHHUS XUMHUHU HAa YPOBHE OCHOBHOI'O OOILEIrO
oOpa3oBanus, coctaBisieT 136 dacoB: B 8 kinacce — 68 yacos (2 yaca B Hesieno), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHayajbHBIEe XMMHYECKHE TOHATHSA

[Ipeamer xumuu. Poiib XMMHUM B KM3HU 4YeJOBEKa. XUMHsS B CUCTEME Hayk. Tena u
BeniecTBa. Gu3nyeckne CBONCTBA BEECTB. ATperarnoe cocrosiuue Bemects. [lonsatue o merongax
no3HaHus B XuMHUH. YucTtele BenectBa 1 cMecH. CriocoObl pa3iesieH st CMECei.

ATOMBI U MOJIEKYJbl. XHUMHUYECKHE 3JIeMEHThl. CHMBOJIBI XHMHUYECKUX 3JIEMEHTOB.
ITpocTeie U Cll0KHBIE BEleCTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumnueckas popMmyiia. BaneHTHOCT aTOMOB XMMUYECKUX JIEMEHTOB. 3aKOH ITOCTOSIHCTBA
cocraBa BeulecTB. OTHocuTenbHass aroMHas Macca. OTHOCUTENIbHAs MOJIEKYJISIpHAs Macca.
MaccoBast 1011 XMMHUYECKOI'O 2JIEMEHTA B COEAMHEHUH.

KonnuecTso Bemecrsa. Moib. MoisipHas Macca. B3auMoCBsI3b KOJIMUECTBA, MACCHI U YK CIIA
CTPYKTYPHBIX €IMHUI] BeulecTBa. Pacy€rel mo GpopMysiaMm XUMHUECKUX COCUHEHUH.

O®uznyeckue M XUMHYECKHUE SBICHHUS. XHUMHUYECKas peakuus U e€ IMpPU3HAKU. 3aKOH
COXPaHEHHUs MaccChl BEIeCTB. XuMuueckue ypaBHeHus. Kiaccudukanus XuMU4ecKUX peakuui
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAaKOMCTBO C XHMHUYECKOW IMOCYA0H, mpaBmiaMu paboThl B JabopaTopuu W HpuEMamu
oOpareHusi ¢ J1abOpaTOpHBIM O0OpPYAOBAaHUEM, M3YYCHHE M OMUCAaHUE (PU3UYECKUX CBOMCTB
00pa310B HEOPraHMYECKUX BEIIECTB, HAOM0eHne (GU3NYECKUX (IUIaBJIeHUE BOCKA, TassHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KMIIEHUE U KOHJIEHCALUsl BOJbI) U XUMHUYECKUX (TOpPEHUE CBEYH,
IIPOKAJIMBaHUE MEIHOM ITPOBOJIOKH, B3aUMOAECHCTBUE MeJa C KUCIOTON) SIBIICHUN, HAOII0ICHUE U
ONMCAaHNE NMPU3HAKOB NMPOTEKAHMSI XUMUYECKUX peaklnii (pa3iokeHHe caxapa, B3auMoIeHCTBIE
CepHON KHUCIIOTHI ¢ XJOpHIOM Oapus, pasznoxkeHue ruapokcuaa menu (ll) mpu HarpeBanuw,
B3aMMOJIeIcTBHE Keme3a ¢ pacTBopoM conu Meau (l1), uzydenue cnocoOoB pazaeneHus: cMeceil:
C TIOMOIIBI0 MarHuTa, (UIBTPOBAHUE, BbIMAPUBAHUE, JUCTUIULILUSI, Xpomarorpadus,
IIPOBEJICHUE OYUCTKU MOBApEHHOW CONM, HAONIOJEHHWE U ONMCAHHWE PEe3yJbTaTOB IMPOBEIEHUS
ONbITa, WIUIIOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MacChl, CO3JaHHE MOJEJIEH MOJIEKYT
(I1apocTep>KHEBBIX ).

BaxHeiilue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopojg — 31€MEHT M IPOCTOE BEILIECTBO.
HaxosxaeHnue kucinopoja B npupoze, pu3snueckue 1 XUMHUECKUE CBOMCTBA (peaKkIMU TOPEHUs).
Oxcunpl. Ilpumenenne kucimopoga. CrocoObl TOMy4YeHHs KHUCIOpoJa B JIabOpaTopuu U
poMbIUIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alloTporHas MOAM(pUKAIUS
KHCIIOpO/ia.

TennoBoil 3¢ ¢dexkT XUMHUECKOW peakluu, TEePMOXMMHUYECKHE YpaBHEHHS, 3K30- U
OHAOTEPMUYECKUE peakUMU. TomnuBO: yronb M MeTaH. 3arpsi3HEHUE BO3AyXa, YCHIIEHUE
MapHUKOBOTO 3¢ (eKTa, pa3pylIieHne 030HOBOTO CIIOSL.

Bonopon — anemeHT u npoctoe BeniecTBo. Haxoxaenre Boiopoaa B mpupoje, hrusnueckue
U XUMHYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOObI moyueHust. Kuciors! u comm.

MonsipHblii 00bEM ra30B. Pacu€Thl 1o XUMHUECKUM YPaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputrens. PactBopbel. Haceimennsie u
HEHACBIIIIEHHbIE pacTBOphl. PacTBopuMOCTh BemiecTB B Bojae. MaccoBasi 70l BelllecTBa B
pacTBope. XUMH4eckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU
yenoBeka. KpyroBopor Boabl B mpupoje. 3arpsi3HEHUE MPUPOAHBIX BoJA. OXpaHa M OYMCTKA
IIPUPOJHBIX BOJ.



Knaccudukanust Heopranmyeckux coeauHeHnid. Oxcuawl. Knaccudukanus OKCHIOB:
coneoOpa3yroriue (OCHOBHBIC, KHCIOTHEIE, aM(OTepHBIC) U HeconeoOpasyromue. HomeHnkmatypa
OKcUI0B. DU3nNUYECKHe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomyueHue okcuaoB.

OcHoBanus. Kiaccudukanmst ocHoBaHWW: WIENOYM M HEPACTBOPUMBIC OCHOBAHMS.
Howmenknarypa ocHoBanuil. du3znyeckue M XUMHYECKHE CBOMCTBa ocHoBaHuil. [lomyuenue
OCHOBaHMI.

Kucnotsl. Knaccudukanus xucnor. Homenknarypa kucinor. @U3nuecKkue ¥ XUMHUUECKUE
cBoiicTBa kuciot. Psg akruBHoctu metauioB H. H. bekerosa. [Tomyyenue Kuciort.

Conu. Homenkiarypa coseil. @uznyeckre U XUMUYECKUE cBoWcTBa cosieil. [lomydenue
CoJIeii.

['eneTnyeckasi CBA3b MEXKIYy KJIaCCAMH HEOPTaHUYECKUX COCTUHEHUM.

Xumuueckuit IKcnepumenm:

KauyeCTBEHHOE OIMpeeNieHue COJCpKaHUsl KUCIOpOoJa B BO3AyXe, MOIyYeHHE, COOMpaHHE,
pacrio3HaBaHUE W HM3YyYECHHE CBOICTB KHUCJIOpPOAa, HAOIIOJEHHE B3aMMOJICUCTBHS BEIECTB C
KHCJIOPOJIOM U YCJIOBHS BO3HMKHOBEHHUS M IPEKpaIIeHUsI TOpeHus (mokapa), 03HAKOMJICHHE C
o0Opa3liaMu OKCHUIOB M ONUCAaHHE HMX CBOMCTB, MOJy4YeHHE, COOMpaHue, pacrno3HaBaHUE U
U3yd4eHHE CBOWCTB BOjOpojaa (TopeHue), B3auMmojeicTBre Bojopoma ¢ okcumom Mmeau (1)
(BO3MOYKHO MCIIOJIb30BaHNE BUACOMATEPHUAIIOB), HAOIIOJCHIE 00pa3IIOB BEIIECTB KOJIMYECTBOM |
MOJIb, WCCJIEIOBAaHHE OCOOCHHOCTEW DPACTBOPEHHUS BEIECTB C Pa3IMUYHON PaCTBOPUMOCTHIO,
MIPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHON MAacCOBOM [10JIel pacTBOPEHHOTO BEIIECTBA,
B3aUMOJICICTBHE BOJBI C MeETaUIaMH (HAaTpUeM M KajbllieM) (BO3MOXKHO HCIIOJIb30BAaHUE
BUJICOMATEPHAJIOB), WCCICAOBAHUE OOpPA3I[OB HEOPTAHWMYECKUX BEIICCTB PA3IMYHBIX KJIACCOB,
HaOJIOJICHUE M3MEHEHUsI OKPAaCKM WHIMKATOPOB B PAcTBOpAaX KUCIOT W IIECJIOYEH, M3ydeHUe
B3anmMoeiicTBus okcuaa Meau (1) c pactBopoM cepHOit KMCIOTHI, KUCIOT ¢ METaJllIaMH, peakui
HEWTpanu3aluu, MoJyuYeHne HEPACTBOPUMBIX OCHOBAHMI, BHITECHEHHUE OJJHOTO METaJljia JPyruM
W3 pacTBOpa COJM, PEIIEHUWE HKCIEPUMEHTAIBHBIX 3aJad Mo TeMe «BaxHelmme Kiaccsl
HEOPraHWYECKUX COCTUHEHUI.

Ilepuoauyecknii 3axkoH u Ilepuoanyeckass cucrema xumMudeckux siementros /1. U.
MenpeneeBa. CtpoeHue aToM0B. XUMHYeCKasi CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakiuun

[TepBble MOMBITKH KIAaCCH(PUKAIIMN XUMUUECKHUX IeMeHTOB. [[oHATHE O TpyHIax CXOIHBIX
AIIEMEHTOB (IIETOYHBIE U MIET0YHO3eMeNbHbIE METAIIIbI, TaJIOTeHbl, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yIoT aMm(pOTepHbIC OKCUIBI M TUAPOKCHUIBL.

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMmMu4eckux saemeHtoB J[. .
MenneneeBa. Koporkonepuognas u iauHHONepuonHass ¢opmsl Ilepuogmyeckoil cuctemsl
xumuueckux dsnemeHToB J[. M. MenneneeBa. Ilepuonst u rpynmbl. DU3HUECKHH CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIHI DJIEMEHTA.

Crpoenue atoMoB. CocTtaB aTOMHBIX s1iep. M30Tomnbl. DnekTpoHbl. CTpOEHUE 31IEKTPOHHBIX
ob6osouek aroMoB TepBbIX 20 xuMuueckux diemMeHTOB Ilepuommueckort cucrembr J[. M.
MenneneeBa. XapakTepucTUKa XMMHUYECKOTO AJIEMEHTA MO €ro noJjioxkeHuto B Ilepuoanueckoi
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS pagnuyca aTOMOB XUMHYECKHX JIEMEHTOB, METAJUTMYECKUX 1
HEMETaJUTMYECKUX CBOMCTB TIO TPYIINIaM M IEPHUOIaAM.

3nauenue [lepuognmueckoro 3akona u Ilepuoguyeckoil cuCTeMbl XUMHUYECKHUX AJIEMEHTOB
JUIsl pa3BUTHS Hayku U npakTuku. J[. . Mennenees — y4€Hbll U IpayKJaHUH.



Xumuueckas CBA3b. KoBanentnas (monsipHast " HEMoJIsIpHast) CBA3b.
DIIEKTPOOTPULIATETLHOCTh XMMUYECKUX 3JIEMEHTOB. lOHHAs! CBA3b.

Crenens okucienusi. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiinu. [Ipoiiecchl OKUCIeHHs
Y BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:

u3yueHne OOpa3loB BEIIECTB METAIOB M HEMETAJJIOB, B3aMMOJCHCTBHE THUIAPOKCHIA
IMHKA C pacTBOpPaMHU KUCIOT M IIEJI0Yed, MPOBEACHHUE OIBITOB, WUIIOCTPUPYIOMIUX TPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKuil (TOpEeHUE, PEaKluu Pa3IoKeHUs, COSTUHEHHUS).

Meoscnpeomemnuwie ceasu

Peanuzanusi MeXIpeAMETHBIX CBS3€M MPU U3YYCHHH XUMHH B 8 KJIACCE€ OCYIIECTBISETCS
Yyepe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHATHH, TaK U MOHATUMN, SIBIISIOIINXCS
CHUCTEMHBIMU ISl OTAENbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01ure ecTecTBEHHO-HAYYHbIE MIOHATHUS: HAYYHBIN (aKT, TUTIOTE3a, TEOPUS, 3aKOH, aHAIIU3,
CUHTE3, KIacCU(pUKaIKUs, TEPHOANIHOCTh, HAOIIOJACHHUE, OKCICPUMEHT, MOICIUPOBAHNUE,
U3MEpPEHHUE, MOJIENb, SIBIICHUE.

®u3uka: Marepus, aToM, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ, H30TOIIbI,
pPaZlOaKTUBHOCTb, MOJIEKYJa, SJCKTPUUYECKUN 3apsl, BEUIECTBO, TeJI0, O0BEM, arperaTHoOe
COCTOSTHUE BEIECTBA, ra3, (PU3NYCCKUE BEIWYHMHBI, SIUHUIIBI U3MEPECHUS, KOCMOC, ILIAHETHI,
383161, ComHIle.

buonorus: ¢porocunTes, qpixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdhepa, MHHEpaNbl, TOpPHbIE MOPOJIbI, IOJE3HbIC
MCKOIIaeMble, TOIUIUBO, BOJAHBIE PECYPCHI.

9 KUIACC

BemecTBo M XMMHUYeCKasl peaKIus

Ilepuonuueckuin 3akoH. llepuoamueckass cucremMa xumMuueckux dssemeHtos 1. H.
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOWCTB XUMHYECKHX
AJIEMEHTOB TEPBBIX TPEX MEPHUOMOB, KaHs, KalblHUs U WX COCAMHEHUH B COOTBETCTBHH C
MOJIOKEHUEM AJIEMEHTOB B lleproanueckoi cucteMe U CTpPOEHUEM UX aTOMOB.

CrpoeHue BelecTBa: BHUAbl XUMUYECKOH CBA3M. THUNBI KPUCTAUIMYECKUX PEHIETOK,
3aBUCHMOCTBH CBOMCTB BEIIIECTBA OT THUIA KPUCTAIUIMUECKON PEMIETKU U BUa XUMHUECKOU CBSI3HU.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPraHMYECKHX BEMIECTB. XUMHUYECKHUE CBOMCTBA
BEILECTB, OTHOCAIIMXCS K PAa3IMYHBIM KJIAaCCAM HEOPraHMUYECKUX COEIMHEHHM, TeHeTHYecKas
CBSI3b HEOPTraHUYECKHUX BELIECTB.

Knaccudukanuss XuMHYeCKUX pEeaKkuid 1Mo pa3IudHbIM MpHU3HAKaM (TI0 YHUCITy M COCTaBYy
YYaCTBYIOIINX B PEAKIIMH BEIIECTB, IO TETIOBOMY (P (DEKTy, 10 U3MEHEHHUIO CTETICHEH OKUCIICHUS
XUMHYECKHX JJIEMEHTOB, IO OOpaTMMOCTH, [0 YyYacTHIO Karajau3aropa). OK30- H
SHAOTEPMUYECKHE PEAKIINHU, TEPMOXUMUYECKNE YPABHEHUSI.

[TonsiTue o ckopocTn Xxumudeckoi peakuuu. Ilonarne o6 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peaknusax. [IoHsSTHE O TOMOTeHHBIX MW TETEePOTreHHBIX peaknusx. [loHsrue o
karanuse. [lonarue o xumMuueckoM paBHOBecUU. PAKTOPHI, BIUSIOIINE HA CKOPOCTh XUMUYECKON
pEeaKIMK U MOJO0KEHUE XUMUYECKOTO PaBHOBECHS.

OKHUCIUTETbHO-BOCCTAHOBUTENIBHBIE PEAKIIUM, JJICKTPOHHBIH OallaHC OKHUCIUTEIHHO-
BOCCTAHOBUTEIbHON peaknuu. CocTaBlIeHHWE YpaBHEHUNW OKHCIHTEIBHO-BOCCTAHOBUTEIBHBIX
peaKIuii C UCIOJIb30BAaHUEM METO/Ia IIEKTPOHHOTO OanaHca.



Teopust PAEKTPOIUTUYECKON AUCCOIMALNM. DJIEKTPOIUTHI U HEAIEKTPOIUThI. KaTHOHBI,
AHUOHBI. MeXaHMU3M JIMCCOLMALINY BEIIECTB C Pa3JIUYHBIMU BUIaMU XUMHUYECKOU cBA3H. CTeneHb
nucconranui. CUIbHBIE U CITa0ble 3JEKTPOIUTHI.

Peakuuu moHHOro oomeHa. YciaoBHsI MPOTEKaHUsl peaklUii HOHHOTO OOMEeHa, MOJIHBIE U
COKpaIlléHHbIE MOHHBIE ypaBHEHUs peakiuil. CBOMCTBA KHUCIIOT, OCHOBAaHUW M COJIEM B CBETE
NpeACTaBICHUN 00 3JIEKTPOTUTHUYECKON auccoruanuu. KadecTBEHHbIE peakuud Ha HMOHBI
[TonsTHE O THIPONHU3E CONEN.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C MOJEISAMHM KPUCTALIMYECKUX PEIIETOK HEOPraHWYeCKHX BEIIECTB —
METAJIOB M HEeMeTauioB (rpadgura M anmasza), CIOXKHBIX BEHIECTB (XJIOpUAA HATPHS),
UCCJIEJOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUECKON pEeakUuu OT BO3ICHCTBUS pPa3IMUHBIX
(bakToOpoB, UCCIIEJOBAHUE SJEKTPOIPOBOAHOCTH PACTBOPOB BEIIECTB, MpOIEcca JAUCCOIUAINH
KHCIIOT, IeJ0Yel U cojieil (BO3MOKHO UCIIOJIb30BaHHUE BUEO MAaTEPUANIOB), IPOBEICHUE OIBITOB,
WITIOCTPUPYIOIIUX MPHU3HAKH MPOTEKaHHWsS PEaKIWii MOHHOrO oOMeHa (oOpa3oBaHHE Ocalka,
BbIJIEJICHUE Ta3a, 00pa30BaHMUE BOJIbI), ONBITOB, MJUIIOCTPUPYIOLIMX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTENIBHBIX pEaKlIUi (TOpeHHEe, PEaKIUu DPA3JIoKEHUs, COCIUHEHUs), paclo3HaBaHUE
HEOPraHWYECKHX BELIECTB C IOMOLIbI0 KAaueCTBEHHBIX pPEAKUWA Ha HOHbI, pELICHUE
AKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTa/iibl U X coeJUHEHHSA

OO0miass xapakTepucThka ramoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHbIC
crenenn okucieHus. CTpoeHne U (U3HUECKHE CBOICTBA MPOCTHIX BEIIECTB — TaJOreHOB.
XvMHYEeCKHE CBOMCTBA Ha IMpHUMeEpe Xjopa (B3aMMOJEHCTBHE C METaulaMH, HEMETaJulaMu,
nienoyamu).  XsopoBoaopod. ConsiHas KWCIOTa, XMMHYECKHE CBOMCTBA, IMOJIyYEHUE,
npuMeHeHue. JlelicTBHe XJI0pa U XJIOPOBOAOPOAa Ha OPraHU3M uelloBeka. BakHelnve XiI0puabl
Y UX HaXO0XJIECHUE B IPUPOJIE.

O6mas xapakrepuctuka 3yeMeHToB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (QU3NYEeCKHe CBOMCTBA MPOCTHIX BELIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOIHBIE MOAM(UKALMN KHCIOpPOJa U cepbl. XMMHUYECKHE CBOWCTBA
ceprl. CepoBOZOpOA, CTpoeHue, (U3NYeCKHe M XHMHUYecKhe cBoiicTBa. OKCHIBI Cepbl Kak
MPEJICTABUTENIN KUCIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NYECKUE M XUMHYECKHE CBOMCTBA
(ob1mire Kak MmpeacTaBuTeNsl Kilacca KUCJIOT U crerupuyeckue). XuMHYECKHe peakiuu, JeKalue
B OCHOBE IIPOMBIIIJICHHOT0 ClI0c00a NOTy4YeHUsl CEpHOI KUCIOTHI. [IpuMeHeHne cepHoi KUCIOTHI.
Conn cepHOM KHCIIOTHI, KayecTBEHHasl peakuus Ha cyibdar-uoH. Haxoxxnenue cepbl u eé
COEIMHEHUH B IpHUpoAE. XUMUYECKOE 3arpsA3HEHUE OKPYKAKOUIEH Cpeabl COCIUHEHUSIMH CEPBI
(KUCIIOTHBIE AOXKIU, 3arpsI3HEHNE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPeA0TBpaIllEHUSI.

OObmas xapaktepuctuka 3yeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHble CTENEHM OKHCICHHS. A30T, pacHpoCTpaHeHHWe B Mpupoje, (HU3UUECKUue Hu
XuMH4Yeckue cBoiictBa. KpyroBopot azora B mpupojie. AMMUak, ero Gu3ndeckue u XMMHYECKHe
CBOICTBa, noy4yeHue u npuMeHeHne. Conu aMMOHMSI, UX (U3HUECKHE U XUMUYECKHE CBONCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHMS. A30THas KHUCIIOTa, €€ IOJIyYEHUE,
¢u3nueckue M XUMHUYECKHME CBoicTBa (0OmIMe Kak MpeAcTaBUTENs Kiacca KHUCIOT U
cnenuduyeckue). Mcnoab3oBaHue HHUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEpPaJIbHBIX
yaoOpeHui. XuMHUYECKOe 3arpsi3HEHUE OKPYXKAIOMIEH Cpebl COSTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO37yXa, MOYBbI M BOAOEMOB). Docdop, amaoTpomHble MOIUPHUKAIMH
doctopa, puznyeckue u xummuueckue cporictBa. Oxcun ¢ocdopa (V) u pochopHas kucnoTa,



bu3nYecKue W XUMHUYECKHE CBOWCTBa, moiydeHue. Mcmonp3oBanue ¢ocdaToB B KadecTBe
MUHEPAJIbHBIX YA0OPEHHIA.

OO6mas xapakrtepuctuka 351eMeHTOB |VA-rpynmnbel. OcOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIe CTENCHU OKHUCICHUs. YTIEepOoJ, alUIOTPONHbIE MOIU(BUKALIMH, PACIIPOCTPAHEHUE B
npupoze, pusnueckue 1 XuMudeckue cBoictpa. Ancopbuus. Kpyropopot yriepoaa B Ipupoe.
Oxcuapl yriaepona, ux U3NYecKue U XMMUYECKHE CBOWMCTBA, JICHCTBHE HA JKUBBIE OPTaHU3MBI,
MOJIyYCHHUE W MPUMEHCHHE. DKOJIOTHYECKHUE MPOOJIeMbI, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTe3a I100aJbHOr0 MOTEIUICHUs KJIMMarta, NapHUKOBbIN 3¢ddekr. YrompHas kuciora u eé
COJM, UX (PU3MUECKHME M XUMHMYECKHE CBOICTBa, IOJy4deHHe M mnpumeHeHue. KauecTBeHHas
peakuus Ha KapOOHAT-MOHBI. Vcronp30BaHue KapOOHATOB B OBITY, METUIIMHE, IPOMBIIUICHHOCTH
U CEIbCKOM XO35IHCTBE.

[TepBoHayanbHble MOHATHS 00 OPraHUYECKUX BEILIECTBAX KaK O COCIUHEHUAX yIiepoja
(MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, INIMLEPUH, YKCYCHast KucioTa). [IpupoaHble HCTOUHUKH
YTIIEBOIOPOAOB (YTOJib, IPUPOIHBIN ra3, He(PTh), MPOAYKTH UX MepepadboTku (OEH3MH), UX POJIb
B OBITY ¥ MPOMBINUICHHOCTH. [oHSATHE O OMONOTHYECKH Ba)KHBIX BEIIECTBAX: JKUpax, Oenkax,
yII€BOAAX — W HUX POJIM B JKU3HU YelOBeKa. MarepuanbHOE €IUHCTBO OPraHUMYECKHUX MU
HEOPraHMYeCKUX COEUHEHUH.

Kpemuuii, ero ¢Qusuueckue M XUMHYECKHE CBOWMCTBA, IOJIY4YEHHE MU IPUMEHEHHUE.
CoenuaeHnss kpemMHusi B mpupojne. OOmme mnpencrasicHuss o0 okcunae kpemuus (V) u
KpeMHHEBOM kucaoTe. CUIMKAThI, UX UCHOJIb30BaHUE B OBITY, B IPOMBIIIICHHOCTH. Baxueiime
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, Xkene300eToH. IIpobiembl
0€30MacHOr0 UCNOIb30BaHUs CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

u3ydeHne o0pa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
Ka4eCTBEHHBIX PEAKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHHs, OIBITHI,
oTpaxaromue (pU3NYeCKue U XUMHUYECKHE CBOICTBA TaJIOT€HOB M UX COEAMHEHUN (BO3MOKHO
UCIIOJIb30BaHUE BUAECOMATEPUAIOB), O3HAKOMJIEHHWE C 00pasliaMu XJOpPUAOB (TaJOTre€HUA0B),
O3HaKOMJIEHHE ¢ o0pa3uamu ceppl M €€ COCOIUHEHHUSMH (BO3MOXHO HCIOJIb30BaHUE
BUJEOMaTepHuaoB), HaOdIoleHHe Tpolecca OOYIVIMBaHUS  caxapa IOx  JeicTBHEM
KOHLEHTPUPOBAHHON CEPHOM KHCIOTHI, U3yUYEHHE XUMUYECKUX CBOWCTB pa30aBICHHON CEpHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMH Ha cyib(paT-uOH W HaAOJIOJIEeHUE NpHU3HaKa eé
NPOTEKaHUs, O3HAKOMJIEHHE C (PU3MUECKUMH CBOMCTBaMHU a30Ta, (ocdopa U UX COCTUHEHUH
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMHi a30THBIX M (POCHOPHBIX yI00pEeHUH,
MoJlyyeHue, coOupaHue, pacro3HaBaHHWE W U3YYEHHE CBOICTB amMMHaka, IpOBEIECHUE
KayeCTBEHHBIX peakluii Ha MIOH aMMOHUA U GpocaT-noH U U3ydeHHE TPU3HAKOB UX MTPOTEKAHUS,
B3aMMOJIEMCTBHE KOHLIEHTPUPOBAHHOW a30THOM KUCJIOTBHI C MEAbIO (BO3MOYKHO HCIIOJIb30BaHUE
BUJEOMATEPHUAJIOB), H3Y4YEHHE MOJENeH KpUCTAUIMYECKUX peIméToK anMasa, Trpadura,
¢ynnepeHa, 03HaKOMIJIEHHE C MPOIIECCOM aJCOPOIIMHN PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YIJIEM B YCTPOMCTBOM ITPOTHBOTA34, TIOTyYeHHE, COOMpaHue, Paclio3HaBaHNUE U N3YYCHHE CBONCTB
YIJIEKUCIIOro Ta3a, MPOBEIEHUE KAueCTBEHHBIX pEakUui Ha KapOOHAT M CHUJIMKAT-HOHBI H
U3y4eHHE IIPU3HAKOB MX MPOTEKaHHs, O3HAKOMJIEHHE C MPOAYyKLUUEH CHJIMKATHON
MIPOMBIIIIIEHHOCTH, PEllIeHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe «BaxkHeiline HemeTasuibl U uX
COETUHEHUS.

MeTtaJu1bl M MIX COeIMHEHHS

O011ast XapaKTepUCTUKAa XUMHUECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAHUHU UX MOJIOKESHHUS
B [lepnonnueckoit cucreme xumuueckux siaeMeHToB JI. M. MenneneeBa u CTpoeHUsT aTOMOB.



Crpoenue MeramioB. Meramuyeckass CBs3b M METAJUIMYECKAs] KPUCTANIMYECKAs pEHIETKA.
DNEKTPOXUMUYECKUN Pl HampspkeHUM MertauioB. Du3MYecKMe W XUMUYECKHE CBOMCTBA
MmetauioB. O0Imue crocoObl MOoMy4eHus: MeTaioB. [IoHATHE O KOPPO3UM METaIOB, OCHOBHBIE
crocoObl 3amUThl UX OT Koppo3uu. CruiaBbl (cTaib, YyTyH, JIOPAIIOMHHMNA, OpoH3a) M HX
MPUMEHEHUE B OBITY U IPOMBIIIICHHOCTH.

[Ilenounbie MeTaUIbL: TTOJIOKEHUE B [leproanueckoi cucTeEMe XUMUYECKUX 3JIEMEHTOB [l
W. MenneneeBa, cTpo€HUE MX aTOMOB, HaXOXJEHUE B Ipupojae. OPU3NYECKHUE U XUMUYECKHUE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJVIOB U UX COCTUHEHHUN.

[[{esrouHO3eMENBbHBIE METAJUIBI MATHUN U KaJbLUH: 10JI0’KeHKE B [leprnoanueckoii cucreme
xuMuueckux 3nemeHToB . M. MenpaeneeBa, CTpoeHME MX aTOMOB, HAaXOXKJICHHUE B IMPUPOJE.
®du3nyeckue U XMMHYECKUE CBOMCTBA MarHusi M KajiblMsl. BaxkHelnine cCOeIUHEHHUs KalbIus
(oxcun, rugpokcu, conu). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHHUS.

AmoMuHuii: nonoxxenue B Ilepuonmyeckoil cucteme xumuueckux syemeHTo [l U.
MenpeneeBa, CTpoeHHE aTomMa, HaxoXKJeHue B npupoje. dusnueckrue U XMMUYECKHE CBOMCTBA
anmoMuHuS. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCH]IA AIFOMHHHSL.

Kenezo: mnonoxenue B Ilepumonuueckoir cucreme Xxumuueckux snementoB J[. W.
MenpeneeBa, CTpoeHHE aTomMa, HaxoKJeHue B npupoje. dusnueckre U XMMUYECKHE CBOMCTBA
skene3a. Oxkcunbl, rugpokcuasl u conu xenesa (1) u xemeza (lll), ux cocras, cBoiicTBa u
MOJIyYEHHUE.

Xumuueckuii IKCnepumenm:

03HAKOMJICHHE C 00pa3IlaMy METAJUIOB U CILIABOB, UX (PU3NIECKUMHU CBOWCTBAMH, U3YICHUE
Pe3yIbTaTOB KOPPO3UH METAIOB (BO3MOXKHO MCIIOIH30BAHKUE BUIEOMATEPHAIOB), 0COOCHHOCTEM
B3aMMOJICHCTBHUS OKCHJA Kajbl[Usl M HATpUs C BOJOM (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, MpOIlECCa TOPEHUS Keleza B
KHUCIoposie  (BO3MOXHO  MCIIOJIb30BaHHE  BUIEOMATEpUaOB), IPU3HAKOB  IPOTEKaHUS
KaueCTBEHHBIX pEaKlMi Ha MOHBI: MarHus, Kajbllvs, alFOMUHUS, ITMHKa, xene3a (Il) u xenesa
(1), meau (1), HabarOIEHME U OMKMCAHKME MPOIIECCOB OKPAIIMBAHUS MJIAMEHH MOHAMH HATPHS,
Kamusl U Kaiblusg (BO3MOXHO HCIIOJNB30BAaHKUE BUAEOMATEPUAIIOB), UCCIEIOBAaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA aTFOMUHUS U THUIPOKCH/IA IIMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 33]1a4 110
TeMme «BakHelme MeTaibl U UX COCTUHEHUSD.

XuMus M OKpy:KamoLas cpeia

BemectBa u Marepuainbl B MOBCEJHEBHOM KMU3HU YelloBeKa. be3omacHoe Mcnoib30BaHUE
BEIIECTB M XHWMHUUYECKHX peaknuii B OwiTy. [lepBas momMomp NpH XUMHUYECKHX OXOTax |
OTpaBJICHUSIX.

XUMHUECKOE 3arpsi3HEHUE OKpY Karolleil cpeabl (mpeeiabHas A0MyCTUMAasi KOHIEHTpaIus
Beriects, ganee — [1/IK). Pons XxuMuu B penieHuu 3KOJOTHIECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

u3ydyeHue o0pa3ioB MaTepralioB (CTEKIIO0, CIIaBbl METAJIJIOB, MTOJIMMEPHBIE MaTepUAIIbI).

Mesicnpedmemmuuie cea3u

Peanuzanus MeXnpeaAMETHBIX CBS3€M NMPU U3YYEHUH XUMHH B 9 Kjlacce OCyHIECTBIISIETCS
4yepe3 UCIOJIb30BaHNE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX TTOHATHH, TaK ¥ TIOHSATHH, SBJISTFOIITIXCSI
CUCTEMHBIMU JIJISl OTJEJBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01mure ecTecTBeHHO-HAYYHbIE MOHSATHUS: HAYYHBIN (aKT, TUTIOTE3a, 3aKOH, TEOPHUs, aHAIIU3,
CUHTE3, KIacCHU(pUKaus, NEePUOAUYHOCTh, HAONIOJACHHUE, OKCIEPUMEHT, MOJACIUPOBaHNE,
U3MepeHHe, MOJIETb, SIBICHNE, TAPHUKOBBIN 3()QEeKT, TEXHOTIOTHS, MaTepHAaIbI.



®dusmka: MaTepus, aroM, OJIEKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHJ, H30TOIIH,
pPaIMOaKTUBHOCTh, MOJIEKYJa, JJEKTPUYECKHH 3apsil, MPOBOJHUKH, MOJIYIPOBOIHHUKH,
JU3JIEKTPUKH, (OTONIEMEHT, BELIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUME BEIECTBA, ras,
pacTBOp, PACTBOPHMOCTH, KPUCTAJUINYECKAs! PEIIETKA, CIUIAaBbl, (PU3NYECKUE BETMYNHBI, CIMHULIBI
U3MEpEeHHUs, KOCMHYECKOE IPOCTPAHCTBO, TUIAHETHI, 3BE31b1, COIHIIE.

Buonorus: ¢otocunres, apixanue, O6uocdepa, 3KOCUCTEMa, MHHEpAIbHbIC yIOOpEHHUS,
MHUKPORJIEMEHTBI, MAaKPOAJIEMEHTBI, MTUTATEIbHbIEC BEIIECTBA.

[eorpadus: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE IOPOIBI, IIOJIE3HBIC
HCKOIIaeMblIe, TOIUTMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUSA IMTPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUSA
JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pPE3YyJbTaThl OCBOEHHUS MPOrPaMMBI OCHOBHOTO OO0IIEro 00pa30BaHUA
JOCTUTAIOTCS B X0/1€ 00Y4YeHHsI XUMUU B €IMHCTBE Y4eOHOM M BOCIHUTATEIHHON JIEATEIHHOCTH B
COOTBETCTBUU C  TPAJAUIHUOHHBIMU  POCCHUUCKHUMH  COLMOKYJBTYPHBIMH W  JyXOBHO-
HPABCTBCHHBIMU IICHHOCTSIMH, MPUHITHIMU B OOINECTBE MpaBUJIAMU M HOPMaMH TOBEICHUS H
CIOCOOCTBYIOT ITPOLIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COILIMAIN3ALIUN 00yYatOIIUXCsl.

JIn4HOCTHBIE pPE3YyJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOUIMXCA PYKOBOACTBOBATHCS
CUCTEMOH TO3UTHBHBIX IICHHOCTHBIX OPHEHTAIMH M PACHIMPEHUE OMBITA ACSITEILHOCTH Ha e
OCHOBE, B TOM UYHUCJIC B YACTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUUYECKOMY U HAyYHOMY
HACJICUIO, TIOHMMAHUS 3HAYCHUS XMUMHYECKOH HAyKH B JKH3HU COBPEMEHHOIO OOIIECTBa,
CIIOCOOHOCTH BJIAJICTh JTIOCTOBEPHOW WH(POpPMAIUEH O TEePEOBBIX JOCTHIKEHHUSIX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMUSX 00 YCTpOIiCTBE
Mupa 1 o0IIeCcTBa;

2) rpaKIaHCKOT0 BOCTIMTAHUS:

MPEJICTABICHUS] O COIMMAIBHBIX HOpPMax M TPABWJIAX MEXJIMYHOCTHBIX OTHOIICHHN B
KOJUJICKTHBE, KOMMYHHUKATHBHOU KOMIETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOH,
y4eOHOMCCIIeI0OBATEIbCKOM, TBOPYECKOM M JAPYTrUX BHJAX JAEATEIbHOCTH, TOTOBHOCTH K
pa3HOO0Opa3HOM COBMECTHOM JISATEIFHOCTH IPHY BHITIOJHEHUH YIeOHBIX, TO3HABATEIILHBIX 3a/1a4,
BBITIOJTHCHUH XHUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYEOHBIX IPOCKTOB, CTPEMJICHHUS K
B3aMMOIMIOHMMAHHUIO M B3aUMOIIOMOIIIM B TpOIECCe 3TOH Y4eOHOUM AedaTeIbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE MOBEJCHHE U TIOCTYIKU CBOMX TOBAPHUILEH C TO3UIIUN HPABCTBEHHBIX U MPABOBBIX
HOPM C Y4ETOM OCO3HAHHUSI MOCJIEICTBUN MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHUYECKUE  TPEJACTABICHHUS O  BEIIECTBE M  XMMHYECKOM  peaKIlHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAayKH U COCTABIISIFOIIME OCHOBY ISt
MOHWMAHHUS CYITHOCTHA HAYYHOW KapTHHBI MHpPA, TPEJICTABICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BHUTHS TIPUPOJIBI, B3aUMOCBSI3SX YCJIOBEKA C MPUPOTHON CPEIOi, O POJIU XUMHUHU B TIO3HAHUU
ATHX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIE MOTHUBBI, HAIPABJICHHBIE HA TMOJYYCHHE HOBBIX 3HAHUH 1O XUMHH,
HEOOXOUMBIC JUII OOBSCHEHUS HAOJFOIaeMBIX TIPOIECCOB W SIBJICHUMW, ITO3HABATEIIBHOM,
WH(OPMAITMOHHON W YUTATEILCKON KYJIBTYPHI, B TOM YHCJIE HAaBBIKOB CAMOCTOSITSIIBHON PabOTHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOHN JUTEPATypOM, MOCTYMHBIMH TEXHUYECKUMHU CPEICTBAMU
WH(OPMAIIMOHHBIX TEXHOJIOTHI;

WHTEpEeC K OOYYEHHWIO M TO3HAHMIO, JTHOO03HATEIHLHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHONW W HCCIIEIOBATEIBCKON JEATEIHPHOCTH, K OCO3HAHHOMY BBIOODY
HANPaBIEHHOCTU U YPOBHS 00yUYEHUS B AajbHEHIIIEM;

4) popMHUpPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHWE IICHHOCTH KU3HU, OTBETCTBEHHOT'O OTHOIIICHHUS K CBOEMY 3JI0POBBIO, YCTAHOBKHU
Ha 370pPOBBIH 00pa3 JKU3HM, OCO3HAHUE IIOCICJICTBUH WM HENPHITHE BPEIHBIX IPHBBIYCK
(ynorpeOyieHusT aJKOrojsi, HApKOTHKOB, KypeHHs), HEOOXOIMMOCTH COOJIIONEHUS IpaBHI
0€30MacHOCTH MPHU OOPALIEHUH ¢ XUMHUYECKHUMH BEIIECTBAMH B OBITY U peabHOMN KH3HHU;

5) TPy10BOT0 BOCIIMTAHMS



MHTEpPEC K MPAKTUUYECKOMY M3yUeHHUI0 Mpodeccuii 1 TpyAa pa3InyHOro poja, yBakeHHE K
TPYIy U pe3yJibTaTaM TPYAOBOU AESITEIILHOCTH, B TOM YHCJI€ HA OCHOBE IPUMEHEHHUS IIPEIMETHBIX
3HaHUH 10 XUMHH, OCO3HAaHHBIH BBIOOP WHAMBHIYaJbHOH TPAGKTOPUH MPOIOJIKECHHUS
o0pa3oBaHusl ¢ Yy4€TOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTHM K XHMMHH, OOIIECTBEHHBIX
UHTEPECOB U MOTPEOHOCTEH, ycCHemHod mnpodhecCHOHATbHON NeATEeIbHOCTH U Pa3BUTHUS
HEOOXOIUMBIX YMEHUH, TOTOBHOCTH aJJaITUPOBATHCS B MPOPECCHOHATBHON Cpe/Ie;

6) 9K0JIOrH4eCKOr0 BOCITUTAHUS

9KOJIOTHYECKH 11e1eco00pa3HOe OTHOUICHHE K MPHUPOJIe KaK NCTOYHUKY JKU3HHU Ha 3emie,
OCHOBE €€ CYIIECTBOBaHMS, MOHUMAHUE IIEHHOCTH 30POBOr0 M 0O€30MacHOro odpasa >KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHUYECKOMY 3I0POBBIO,
OCO3HAHME LIEHHOCTH COOJIIO/ICHHSI TPaBUII 0€30IIacHOTO MOBEACHUS MpU paboTe C BEIECTBAMH,
a TaK)K€ B CUTyalUsIX, YTPOXKAOLIUX 3JOPOBbIO U JKU3HU JIIOCH;

CIIOCOOHOCTH MPUMEHSATH 3HAHUS, TIOJTy4YaeMble PU U3yUECHUN XUMHUH, JJIs pEHICHUS 3a/1a4,
CBSI3aHHBIX C OKPYXAIOILIEH MPUPOJHON CPEAOM, JJIsI MOBBILIEHUS YPOBHS 3KOJIOTHYECKOM
KYJBTYpPbI, OCO3HaHUS TJIO0ATBHOTO XapaKTepa SKOJOTMUECKUX MPOOJIeM W MyTeH MX perieHus
MOCPEJICTBOM METOJ0B XUMHUH, IKOJIOTUYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBAaTbCS UM B
MIO3HABATEJIbHOW, KOMMYHUKATUBHOM M COLMAJILHOM MPAKTUKE.

METANPEMETHBIE PE3YJIbTATHBI

B cocraBe MerampeIMeTHBIX pPE3yJbTaTOB BBUICISIOT 3HAYUMBIC I (OPMUPOBAHHS
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOpUs, MPUHLUI, TUNOTe3a, (HaKT, CUCTEMa,
MPOLIECC, KCIIEPUMEHT U JAPYToe.), KOTOPbIe UCIOIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUEOHBIX
peIMeTax M IMO3BOJISIFOT HA OCHOBE 3HAHUH M3 ATHX MPEIMETOB (POPMHUPOBATH MIPEIICTABICHHUE O
[EJIOCTHOM HAay4YHOW KapTHHE MHpa, U YHUBEpPCAJIbHbIE YueOHBbIC NEUCTBHUS (TIO3HABATEIbHEIE,
KOMMYHHKATHBHBIC, PETYJIATUBHBIE), KOTOpble oOecnednBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENILHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YUEOHOM e TENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBeEPCcAJbHbIE YUeOHbIE 1eHCTBUS

ba3oBble Jlornueckue aelcTBUs:

YMEHHUS UCIHOJIb30BaTh MPUEMBI JIOTUYECKOTO0 MBIILIEHU NP OCBOCHUM 3HAHWM:
PacKpbIBaTh CMBICII XUMUYECKUX MOHITHH (BBIAEIATH UX XapaKTEPHbIE MPU3HAKU, YCTAHABINBATh
B3aUMOCBSI3b C JIPYTUMU TIOHSTHSIMH), WCIOJIb30BaTh TOHATHSA MJisi OOBSICHEHHUS OTIEIHHBIX
(aKTOB U SIBJICHUH, BHIOUPATh OCHOBAHUS M KPUTEPUU JIJIs1 KJIaCCU(UKAITUTU XUMUYECKHUX BEIIECTB
U XUMUYECKUX PEaKIIMi, yCTaHABIMBATh MPUYMHHO-CIICJCTBEHHBIE CBSI3U MEXIy OOBEKTaMHU
W3Y4YE€HUs, CTPOUTH JIOTUUECKHE PACCYXJCHHS (MHAYKTUBHBIC, NEAYKTUBHbBIE, MO AHAJIOTHUH),
JieNaTh BBIBOJIBI M 3aKJIFOUCHHS;

yMEHHE TPUMEHATHh B MPOIECCE MO3HAHUS MOHATHS (MIPEAMETHBIE U METaNpPEIMETHBIC),
CUMBOJIMYECKUE (3HAKOBBIE) MOJETH, WCIONb3yeMble B XHMHH, NPEOOPa30BBIBATH IIMPOKO
MPUMEHSIEMbIE B XUMHUU MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XuMu4eckass (opmylia W ypaBHEHHE XHUMHUYECKON peakmuud — TPU PEIICHUH Yy4eOHO-
MO3HABATENIBHBIX 3a/lad, C YyYETOM OTUX MOJCNBHBIX TMPEACTABICHUN BBIABIATh U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3yYaeMbIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHUYECKHX PEAKIINi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIICACTBEHHBIE CBSI3U U
MIPOTUBOPEYHS B U3YUAEMBIX MPOIIECCaX U SBIICHUSIX.

Ba3oBble uccienoBarebCKue AeCTBUA:

YMEHHE HCIOJIb30BaTh MOCTABJIECHHBIE BOMPOCHI B Kaye€CTBE MHCTPYMEHTA MO3HAHUS, a
TakKe B KayecTBE OCHOBHI i (OPMUPOBAHUS THUIIOTE3BI IO MPOBEPKE MPABHILHOCTU
BBICKA3bIBAEMBIX CYKJICHMUII;



NpUOOpETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHM3AMM U MPOBEACHUIO YUYECHHUYECKHX
HKCIIEPUMEHTOB, YMEHHE HA0II0JaTh 32 XOJIOM IPOLIECCa, CAMOCTOATEIBHO IPOTHO3UPOBATH €ro
pe3yabTar, (OopMyIHpOBaTh OOOOLICHHS W BBIBOJBI MO pe3yJbTaTaM MpPOBEAEHHOTO OIBITA,
MCCJIEIOBAHMSI, COCTABIISATh OTUET O MPOeNIaHHOM padoTe.

Pa6ora ¢ undopmanmeii:

yYMEHHE BBIOUPATh, AHATU3UPOBATh U UHTEPIPETUPOBATh MH(DOPMAIHIO PAa3IMUHBIX BUI0B
1 GOpM MPEACTABICHHS, OTYYaeMY0 U3 pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAS TUTepaTypa
XUMHYECKOT0 COJIepKaHus, CIIpaBOYHbIe MocoOus, pecypcsl IHTepHeTa), KpUTHYECKU OLIEHUBATh
MPOTUBOPEUMBYIO M HEJJOCTOBEPHYIO HH(POPMAIHIO;

YMEHHE MPUMEHATH Pa3IMYHbIe METOBI U 3alPOCHI IPH TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIMMBIX ISl BBITOJHEHHS YU€OHBIX U MO3HABATEIbHBIX 3a/1a4
onpeAenéHHOro THIA, MPUOOPETeHHE OMbITa B OO0JACTH HUCIHOIB30BaHUS HH(OPMAIIMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTHH, OBJIaJIcCHUE KYJIbTYPOU aKTUBHOTO HMCIIOJIBb30BAHUS PA3IMUHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpMy mpeacTaBIeHUS
UHPOPMALMM U WUTIOCTPHPOBATH pEIIaeMble 33/1a4d HECJIOXHBIMH CXEMaMH, JAHarpaMMaMu,
apyrumu popmamu rpauKu ¥ UX KOMOUHAIUSAMU;

YMEHHE HCMOJIb30BaTh W aHAIM3UPOBATH B Tpollecce Y4eOHON U HcciIenoBaTelbCKON
NEeSITeTbHOCTH WH(POPMAIIHMIO O BIUSHUH MPOMBIIUIEHHOCTH, CEIBCKOT0 XO3HCTBA U TPAHCIIOPTA
Ha COCTOSIHHE OKPY>KaIoLIei MPUPOJHON CPEJIbI.

KoMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC y4eOHbIe 1eiiCTBUS:

YMEHHs 3aJaBaTh BOIPOCH (B XOJe Auanora u (Wiu) AMCKYCCHH) MO CYIIECTBY
oOcyxmaemMoll TeMbl, (HOPMYITUPOBATh CBOM NPEJIOKEHHUS OTHOCHUTEIFHO BBIIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHS MPECTABIATH MOMyUYEeHHBIE PE3yIbTaThl TO3HABATEIHHON AESITETFHOCTH B YCTHBIX
M THUCHbMEHHBIX TEKCTax; JeNaTh IPE3CHTAlMI0 PE3yNbTaTOB BBINOJHEHUS XHUMHUYECKOTO
SKCIIEpUMEHTa (J1a00OpaTOPHOTO OMBITA, JAaOOpPAaTOPHON pPAOOTHI MO MCCIIEIOBAHUIO CBOMCTB
BEIIIECTB, y4€OHOTO MTPOEKTA);

YMEHHUsI y4eOHOrO COTpPYJIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM IMO3HABATEIbHON U
UCCIIE/IOBATEIbCKON JIEATENIbHOCTU MPH PEIICHHHM BO3HHUKAIOIUX MpoOjeM Ha OCHOBE ydéra
OoOLIMX HMHTEPECOB M COIJIacOBaHMs MO3UIUN (0OCykaeHUs, OOMEH MHEHMSIMH, «MO3TOBBIE
HITYPMBI», KOOPAWHAIMS COBMECTHBIX JIEHCTBHIA, ONpE/IeNICHHEe KPUTEPHUEB 110 OI[EHKE KadecTBa
BBITIOJTHEHHON PaOOTHI U IPyTHE).

Pery1siTuBHbIEe yHMBepcaibHble yueOHbIe AeiicTBUS:

YMEHHE CaMOCTOSITENIHO OTPEACTATh LENH IeSTeIbHOCTH, JIAHUPOBATh, OCYIIECTBIISTD,
KOHTPOJIMPOBATh M TIPM HEOOXOIMMOCTH KOPPEKTHPOBATh CBOKO JESTEINBHOCTH, BBIOMPATH
HanOosnee Y PeKTUBHBIE CIIOCOOBI pelIeH s y4eOHBIX U MO3HABATEIbHBIX 3a/1a4, CAMOCTOSITEIHHO
COCTaBIISITh UM KOPPEKTUPOBATH MPEJIOKESHHBIN aITOPUTM JEHCTBHUI TPH BHITTOJIHEHUH 3a1aHUI
Cc yd4€TOM TOJy4YeHHsS HOBBIX 3HAaHUH 00 W3ydaeMbIX OOBEKTaX — BEHIECTBaX M pPEaKIUsX,
OIICHUBATh COOTBETCTBHUE IMOyUYEHHOTO pe3yJIbTaTa 3asBICHHON Ie]TH, YMEHUE HCIIOIB30BaTh U
AHAIM3UPOBATH KOHTEKCTHI, MPEJIaraeéMbIe B YCIOBUU 3aJIaHUH.

MNPEIMETHBIE PE3YJIBTATBI

B cocraBe mpeaMETHBIX pe3yNbTAaTOB TIO OCBOSHHIO O0S3aTEILHOTO COJEPKAHMUSA,
YCTaHOBJICHHOTO JaHHOW (enepambHOW pabodell MporpaMMOM, BBIIENSIOT: OCBOCHHBIC
0o0yyaromyMuUCsT HayyHbIC 3HAHUS, yYMEHUS M CIOCOOBI JedcTBUMHM, cnenuduyeckue s
OpeIMETHOW 00sacTu «XUMHS», BUIBl JEATEIBHOCTH MO IOJYYEHHIO HOBOTO 3HAHUS, €ro
MHTEPIIPETAU, TPEOOPa30BAHUIO U IPUMEHEHHUIO B PA3IMUHBIX YUYEOHBIX U HOBBIX CUTYaIUsX.



K xonmy oOyuenus B 8 kJiacce mpeaMeTHBIC pe3ysbTaThl Ha 0a30BOM YpOBHE JOJKHBI
OTpakaTh CHOPMUPOBAHHOCTH y OOYHAIOUINXCS YMEHUM:

PacKphIBaTh CMBICTI OCHOBHBIX XMMUYECKUX TMOHATHNA: aTOM, MOJEKYJA, XUMHUYCCKHA
AJIEMEHT, TMPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMeCh (OAHOpPOAHAS U
HEOJIHOPO/IHASA), BAJIEHTHOCTb, OTHOCUTENbHAs aTOMHass M MOJEKYJsipHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBasi A0Jsl XUMUYECKOTO JIEMEHTa
B COCIMHEHUHM, MOJSPHBIA OOBEM, OKCHJ, KHCJIOTa, OCHOBAaHHME, COJIb,
AIIEKTPOOTPHUIATETILHOCTh, CTCTICHb OKUCIICHHSI, XUMUYECKas peaKivs, KiacCu(UKAIHS
peaxkuii: peakiuu COeIMHEHUs], PEaKUU Pa3I0KEeHHs, peaKIIMK 3aMEIICHUs, peaKluu
oOMeHa, 9K30- U SHAOTEPMHUUYECKUE PEaKIuu, TEIUIOBOM 3P deKT peakuuu, SApo aToMa,
AJIEKTPOHHBIA CJOW aroMma, aTOMHas OpOUTalb, PagUyC aroMa, XUMHUYECKas CBS3b,
MOJISIpPHAsE M HETOJspHAsh KOBAJIEHTHAs CBSI3b, MOHHAS CBS3b, MOH, KaTHOH, aHUOH,
pacTBOp, MaccoBasi J10JIsI BellecTBa (MPOIIEHTHAs KOHIIEHTPALKs1) B pacTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHYECKUX TMOHSATHH M MPUMEHSTH 3TH
MOHSITUS TIPH OMUCAHUH BEIIECTB M UX MPEBPAICHU;

UCIONIb30BAaTh XMMHUYECKYI0 CHMBOJUKY JJisi COCTaBieHHsS (POpMyJT BEIIECTB U
YpaBHEHUU XUMHUYECKUX PEaKLIUi;

OTIpE/ICNIATh BAJIEHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COEAMHEHMSX, CTEHEHBb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIUWHEHUSX, MPHUHAJICKHOCTh BEIIECTB K
OTpeNeNIEHHOMY KJIACCy COEIMHEHHH 1o ¢GopMynaM, BHI XWMHYECKOW CBS3U
(koBasIeHTHAs! ¥ MOHHAs) B HEOPTAaHUYECKUX COCTUHECHUSIX;

packpeiBaTh cmbica llepuoamueckoro 3akona [[. M. MenpaeneeBa: 1eMOHCTPUPOBATH
MOHUMAaHUE TEPUOANYECKON 3aBHCHMOCTH CBOMCTB XHUMHUYECKHUX AJIEMEHTOB OT HX
nonoxenuss B Ilepumonnueckoid cucTeme, 3aKOHOB COXPAaHEHUSI MAacChl BEILECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHS, 3aKOHAa ABOTaJIpo;

OTMHUCHIBATh W XapakTepu3oBaTh TalOnuuHyto ¢opmy I[lepuonnueckoid cucTeMbl
XUMHYECKHX DJIEMEHTOB: pa3nyaTh MOHATUS «TJIaBHas moArpymma (A-rpynma)» u
«moboynas noarpynna (b-rpynma)», manele u  OGojblIME NEPUOABI, COOTHOCUTH
0003HaueHus1, KOTOpble UMeroTcst B Tabnuie «llepuoanueckas cucreMa XUMHUYECKHX
sanemenToB [I. . MeHneneeBa» ¢ YMCIOBBIMH XapaKTEPUCTHKAMHU CTPOEHHUS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COCTaB W 3apsii sapa, oOIlee 4YHUCIO SJIEKTPOHOB H
pacripeiefieHle Ux Mo JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUITUPOBATh XUMHUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA, XUMHUYCCKHE
peakuu (IO YUCIY W COCTaBY YYAacCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TEIUIOBOMY
shdexty);

XapaKTepu30BaTh (OMUCHIBATh) OOIIHE XWMHUYECKHE CBOWMCTBA BEIIECTB Pa3TUYHBIX
KJIACCOB, TOJATBEpXKJasi ONHCAaHUE TMPUMEpPAaMHU  MOJIEKYJSIPHBIX  ypaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEAKITUi;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KAa4eCTBEHHOTO COCTaBa,
BO3MOXXHOCTH MPOTEKAHHSI XUMUYECKHUX MTPEBPAIICHUI B PA3TUYHBIX YCIOBUSX;
BBIYHCIIATh OTHOCUTEIHHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJIF0 XUMUYECKOTO dIIEMEHTa Mo (OpMyJie COeIUHEHHsI, MAaCCOBYIO JIONIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUEThI 10 YPAaBHEHUIO XMMUYECKOM peakiuu;

MPUMEHSTh OCHOBHBIE ONEpPAllMU MBICIUTEIbHON NEATENbHOCTH — aHAU3 U CHUHTE3,
cpaBHEHHE, 0000IICHHE, CHCTEMAaTH3alHNIO0, KIACCU(UKAITUIO, BBISBICHHE MPUYUHHO-



CIIEICTBEHHBIX CBSI3€H — JUIsl M3YYEHUsI CBOMCTB BEIIECTB M XUMHYECKHX PpEaKLUi,
€CTEeCTBEHHO-HAYYHbIE METO/IbI TO3HAHUS — HAOII0IeHUE, N3MEPEHUE, MOJICIIMPOBAHHE,
AKCIIEPUMEHT (peabHbI U MBICICHHBIN);

cleoBaTh IMpaBWJIaM TOJb30BAHUS XUMHYECKOW TMOCynoil u  J1abopaTopHBIM
o0opysoBaHHEM, a TaKXke IMpaBWiIaM OOpalleHUs C BEUIECTBAMHU B COOTBETCTBHH C
MHCTPYKUHUSMU IO BBIMOJTHEHUIO J1a00paTOPHBIX XUMUYECKUX OMBITOB I10 MOITYYSHHIO U
coOMpaHHi0 Ta3000pa3HBIX BEMIECTB (BOAOPOJAa M KHUCIOPOJA), MPHUTOTOBICHHIO
PacTBOPOB € OMPEACIEHHON MAaCcCOBOM JOJIEW paCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
U MPOBOAMTH XUMHUYECKHE SKCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IlEToYeH U
KHCJIOT C TIOMOIIbIO MHIUKATOPOB (JIakMYyC, peHoI(TaIenH, METUIIOPAHK U APYyTHE).

K xonmy oOydenus B 9 kJjacce mpeIMETHBIE pe3ylbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0YHAIOIUXCSI YMEHUI:

pPacKpbIBaTh CMbBICI OCHOBHBIX XUMUYECKHUX MOHATHM: XUMUYECKUU HJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELLIECTBO, CJI0KHOE BELIECTBO, BAJIEGHTHOCTb,
3JIEKTPOOTPULATENIBHOCTh, CTENEHb OKHCIICHUS, XMUMHYECKas pEeaklus, XUMUYecKas
CBSI3b, TEIIOBOM 3P EKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, DNIEKTPOIUTHL,
HERJIEKTPOJIUTHL, DJIEKTPOJUTHYECKAs JUCCOLMALMS, pEeakUWd HMOHHOro OOMeHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMBbIE PpEaKILIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIUU,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEPHOCTh, XUMHUYECKas CBA3b
(KoBaJIeHTHasi, HOHHAs, MeETaJJIM4ecKas), KpUCTAJUIMYECKas pelETKa, KOppO3Hs
METaJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOM peakluu, HpelelbHO JOIyCTUMAas
xkoHueHTpauus [TJIK BemecTsa;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX TMOHATUM U MPUMEHSATH 3TU
MOHATUS MIPU ONMCAHUM BEIIECTB U UX MPEBPALICHUN;

UCIIONIb30BAaTh XMMHUYECKYI0 CHMBOJUKY JJs COCTaBi€HHS (OpMyJT BeEIIecTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

ONpEeNENsATh BAJICHTHOCTh M CTENEHb OKUCICHUS XUMHUYECKHX DJJEMEHTOB B
COECIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHANJIECKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIaCCy COCIMHEHHWH 1o ¢opmMmysam, BUJ XUMHUYECKOW CBs3U (KOBAJICHTHAs, MOHHAs,
METaJIJIMYECKasl) B HEOPraHMYECKMX COEIMHEHUSX, 3aps/l HOHA IO XHUMHYECKOH
dbopmyIe, xapakTep Cpelbl B BOJHBIX PAcTBOpPaX HEOPTaHWYECKUX COCIWHEHUH, TUI
KPUCTAJTIMYECKON PEMIETKN KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbIch [lepunoanueckoro 3akona . . MenneneeBa u 1€MOHCTPUPOBATh
€ro MOHMMAaHHE: OMUCHIBATh M XapaKTepu3oBaTh TaOnuuHyo dopmy Ilepuoamueckoit
CUCTEMBbl XMMMUYECKHUX OJJIEMEHTOB: pa3linyaTh MOHATUS «TJaBHas noiarpynna (A-
rpynma)» u «mnobouHas moxarpymma (b-rpynma)», Mameie W OOJBIINE TIEPUOJIBI,
COOTHOCHUTbH 0003HAUEHUS], KOTOPbIE UMEIOTCS B IEPHUOAMYECKON TaOIHUIIE, C YUCIOBBIMU
XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB M 3apsij sapa,
00111ee YMCIIO AIEKTPOHOB M PACIIPEACIICHHE MX IO AJIEKTPOHHBIM CJIOSIM), OOBSICHATH
o01ye 3aKOHOMEPHOCTH B HW3MEHEHHH CBOMCTB DJEMEHTOB W WX COCAWHEHHUN B
npejesiax MajblX MePUO0B U TJIABHBIX MOJATPYII C YYETOM CTPOEHUS UX aTOMOB;
KJIACCU(UITUPOBATH XUMUYECKUE DIIEMEHTHI, HEOPTraHNUECKHUE BEIIECTBA, XUMUYECKUE
peakuuu (IO YUCIY U COCTAaBY YYAacTBYIOIIMX B PEAKIUU BEHIECTB, MO TEIIOBOMY
3 eKTy, 0 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHX 3JIEMEHTOB);



XapakTEepU30BaTh (OMUCHIBATh) O0OMKEe M CHEMU(UUECKHEe XHUMHYECKHE CBONCTBA
IIPOCTBIX U CIOKHBIX BEILIECTB, MOATBEPK/Ias OMKUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUH COOTBETCTBYIOINX XUMUYECKUX PEAKLUI;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUYECKON JUCCOLMALIMU KHUCIIOT, IIEI0UYEH U COJIEH,
IIOJIHBIE U COKpPALIEHHBIE YPABHEHUS PEaKLMi HOHHOrO OOMEHA, YpaBHEHUS pEaKlUid,
MOJATBEPXKJAIOLINX CYLIECTBOBAHME TE€HETUYECKOW CBS3M MEXJIy BELIECTBAMU
pa3IMYHbIX KJIACCOB;

pPacKpbIBaTh CYUIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIU IOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOT0 OajaHca ITUX peaKiuii;

IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3MOXKHOCTHU
MPOTEKAaHUs XMMHUYECKUX MPEBPAIlEHUI B PA3INYHBIX YCIOBUSIX;

BBIUNCIISITH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISPHYIO MAcChl BEILLIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOTO dJIEMEHTa 1Mo (opMyJie COeIUHEHHsI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUYETHI 0 YPABHEHUIO XUMHUECKON peaKlty;

coOnrofarh MpaBuia MOJb30BAHUS XHMHUYECKOM TMOCyIoMl u  J1abopaTOpHBIM
o0opys0OBaHHEM, a TaKKe IpaBuia oOpallleHUs C BEIIECTBAMU B COOTBETCTBUHU C
MHCTPYKIHSMHU T10 BBITIOJIHEHUIO Ta00PAaTOPHBIX XUMUYECKUX OTIBITOB I10 MOTYYSHHIO U
coOupaHHIo ra3000pa3HbIX BEIIECTB (aMMHUAaKa U YTJIEKHCIIOTO ra3a);

MPOBOAMUTH PEAKIMH, MOATBEPKAAIOIINE KAUECTBEHHBII COCTaB PAa3IMYHBIX BEUIECTB:
pacro3HaBaTh ONBITHBIM MyTEM XJIOpHUI-, OpoMUI-, MOAMUI-, KapOoHaT-, (ocdart-,
CHIIMKAT-, Cylb(haT-, THIPOKCHUA-MOHBI, KATHOHBI aMMOHHMS W HWOHBI HM3yYCHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMYECKHUX BEIIECTB;
IIPUMEHATh OCHOBHBIE OIEpPAllMU MBICIUTEIBHON NEATENBHOCTH — aHAIU3 U CHUHTE3,
CpaBHEHME, 0000IleHNEe, CHCTEMAaTH3allhio, BBIABIEHUE MPUUMHHO-CIEACTBEHHbIX
CBA3EM — JUId M3y4YEHHUs] CBOWMCTB BELIECTB M XMMMUYECKHUX PEaKIMH, €CTECTBEHHO-
Hay4HbIE METO/Ibl IO3HAHUS — HAOJI0AeHUE, U3MEPEHHE, MOIETMPOBAHUE, SIKCIIEPUMEHT
(peasbHBIN U MBICJIEHHBIH).



TEMATHYECKOE IINTAHUPOBAHHME

8 KUIACC
KonuyecTBo 4yacos
Ne HaumeHoBaHue pa3ieioB duekTpoHHbIE (LM (pPOBbLIE)
KoHTpoJibHbIE IIpakTHYeckue
n/n U TeM NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI

Pasznea 1. [lepBoHayaibHbIe XMMUYECKHE TOHATHS

XuMust — BakHasg 00J1acThb
CCTCCTBO3HAHUA U

1.1 . 5 2 https://m.edsoo.ru/YNVJIX660G
HpaKTI/I‘leCKOI/I

ACATCIIBHOCTH YCJIOBCKaA

BemecTBa 1 XumMu4ueckue

1.2 peaki 15 1 https://m.edsoo.ru/ONNXR1VFQ

Uroro no pazneny 20

Pa3nen 2. BaxkHeiine npeacTaBuTe/ M HEOPraHMYeCKUX BelleCTB

21 Boznyx. Kucnopon. 6 https://m.eds00.ru/D5BORTY30
HOHHTI/IC 06 OKCHgax
B I

22 O/OPOAL. LIOHATHE O 8 1 https://m.eds00.ru/5D61]Z6PS
KHUCJII0TaxX U COJIAIX
Bona. P I

23 O/1a. FaCTBOpRL. LIOMTHE 5 1 1 https://m.eds00.ru/M1315KIBM
00 OCHOBaHUAX
OCHOBHBIe KJIaCChbI

2.4 HEOPraHNYEeCKuX 11 1 1 https://m.edsoo.ru/0TSASMOWT
COE€IUHEHUN

Hroro mo pazneny 30

Pazpnen 3. Ilepunoanueckuii 3axkoH u Ilepuoguyeckasi cucrema xumndeckux 3j1eMeHToB /. . MenneneeBa. CTpoeHue aToMoB.
Xumuueckas cBsizb. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIEC PeAKIIHU
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https://m.edsoo.ru/0T5A5M0WT

[Tepuoanueckuii 3aKOH U
[lepuonnueckas cucrema

3.1 XUMHYECKHX 3JIEMEHTOB /1. 7 https://m.edso0.ru/TCBJBVWFZ
N. Menaeneea. Ctpoenue
aroma
XumMuyeckas CBS3b.
3p  OucmATeNRHO- 8 https://m.eds00.ru/F6AOABDPF
BOCCTaHOBHTEIILHBIE
peakuuu
Hroro o pazaeny 15 https://m.edsoo.ru/LRYWBJPES
PesepBHOE Bpems 3 https://m.edsoo.ru/KQBD02J69
OBHIEE KOJIMYECTBO YACOB 68

[10 ITPO'PAMME



https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/F6AOA8DPF
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9 KJIACC

KoaunuyecTBO 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIE (HU(POBHIE)
Konrposbubie IIpakTHyeckue
n/m NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE pecypchl
padoThI padoThI
Pa3znea 1. BemecTBo M1 XUMHYeCKHEe PeaKkuu
IT o i
1.1 OBTOPCHHE 1 YIIYDIICHHE SHAMHIH 5 1 https://m.edso0.ru/EQETUT35Z
OCHOBHBIX Pa3JIeNIoB Kypca § Kiacca
O
1.2 CHOBHIC SAKOTOMEPHOCTH 4 https://m.eds00.ru/AFNALWGT7U
XUMHAYECKUX PEaKIHi
1.3 ICKTPOTHTINCCKAR AUCCOLHMALIL. 8 1 1 https://m.eds00.ru/KODUR50VY
XUMHUYECKUE PeaKkIM1 B pacTBOpax
Hroro no pazneny 17
Pazgen 2. HemeTa/uIbI M HX COeTUHEHU ST
006
2.1 Tt XapardCpHETIia XHMITecKi 4 1 https://m.edso00.ru/ZTN1F700I
anemeHToB VIIA-rpynmnsl. ["anorenst
OO11ast xapaKTepuCTHKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 https://m.edsoo.ru/P3DHMFB09
COEIMHEHUS
OO11ast xapaKTepUCTHKa XUMUYECKHX
2.3 anemeHnToB VA-Tpynmsl. A3ot, pocdop 7 1 https://m.edsoo.ru/\VOXDOUX2S
U X COEMHEHUS
OOm1ast XapaKTepUCTHKA XUMHYECKIX
2.4 anemenToB |VA-rpynmsl. Yriepon u 8 1 2 https://m.edso0.ru/JPJ200VJX

KpCMHI/Iﬁ 1 UX COCAMHCHUA

Hroro no pazneny 25
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Paszgea 3. MeTauibl M HX COeTUHEHUA

3.1 OO0wwume cBOMCTBA METAIIIOB 4 https://m.edsoo0.ru/GHV2L6NJ8
B .
3.2 WIHCHIIHE METALIBHI X 16 https://m.edso0.ru/EFKQWIHZI
COCIMHEHHUS
Hroro no pazaeny 20
Pa3zjnen 4. Xumus u okpy:xaomas cpeaa
4.1 Betnectsa it MaTepHans! B KH3HI 3 https://m.eds00.ru/TENBWEF7Y
YeJI0BEKa
Wroro mo pazneny 3
PesepBHOE Bpems 3 https://m.edsoo.ru/FY5RY75R9
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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MMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM

OBPA30BATEJIbHOI ITPOI'PAMMBI

8 KVIACC

Koxa
MPOBEPAEMOro
pe3yjabTarta

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs

1

IIo Teme: ((HepBOHa'-IaJII)HI)IG XUMHNYCCKHUEC ITIOHATHA»

11

pPacKpbIBaTh CMBICII OCHOBHBIX XHWMHUYECKHX TIOHATHH: aToM,
MOJIEKYJIa, XUMHUYECKHI JJIEMEHT, IMPOCTOE BEIIECTBO, CII0KHOE
BEILIECTBO, CMECh (OIHOPOJHAs W HEOAHOPOJHAs), BaJECHTHOCTD,
OTHOCHUTENIbHAsT aTOMHAasi M MOJIEKYJSipHasT Macca, KOJUYECTBO
BEILIECTBA, MOJIb, MOJISIpHAsh Macca, MaccoBas JOJS XMUMHYECKOTO
JJIECMEHTa B COCIIMHEHUH, MOJISIPHBIN 00BhEM, XUMHUYECKAsT PEaKIus,
KinaccupuKalusg  peaklUuid: peaklud COCAUHEHHUS, PEaKIuu
pa3lioKEHUs, PEaKIMH 3aMEIICHUs, pPEaKIMu OoOMeHa, 9K30- U
SHAOTEPMHUUYECKUE PEAKIMH, TETUIOBOM 3((eKT peakiuu, pacTBop,

MaccoBas JI0JIsI BEMIECTBA (TPOIEHTHAs KOHIICHTPAIIUsI) B PaCTBOPE

1.2

1.3

HUIUTIOCTPUPOBATE B3aUMOCBSA3b OCHOBHBIX XMMHUUYCCKHX MOHATHH H
NPUMCHATH 5TU TOHATHUA IIPU OITHUCAHHUU BCHICCTB U UX npeBpameHHﬁ

HCIIOJIb30BATh XUMUUYCCKYIO CUMBOJIMKY IUIS COCTABJICHUS (I)OpMy'J'I

BEILIECTB U YPABHEHUN XUMUYECKUX PEAKLIUN

14

PacCKpbIBaTb CMBICII 3daKOHOB COXpPAaHCHHA MaAcCChbl BCHICCTB,
NMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJSAPHOI'O YYCHUS, 3aKOHa

ABoraapo

1.5

1.6

1.7

ONpeAeNsATh BaJEHTHOCTh AaTOMOB 3JEMEHTOB B OWHapHBIX
COEIMHEHUSIX

KJIacCU(UIUPOBATh XUMHUYECKHE pPEAKIUH (10 YUCIYy M COCTaBy
YUYaCTBYIOIIMX B PEaKI[MH BEUIECTB, 110 TETJI0BOMY 3P PEKTy)
BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISPHYIO M MOJIIPHYIO Macchbl

BEILECTB




1.8

1.9

1.10

2.1

BBIYHCIISITH MACCOBYIO JIOJIFO XUMHUYECKOTO 3JIEMEHTa 1Mo (Gopmylie

COCIMHEHUS,

BBIYUCIISITH MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE

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

[To Teme: «BakHelume npecTaBUTEITN HEOPIaHUIECKUX BEIIECTB)

pacKpbIBaTb CMBICII OCHOBHBIX XHUMHYCCKUX MTOHSATHH: OKCH I,

KHCJI0Ta, OCHOBAaHUEC, COJIb

2.2

OIIpCACIIATE IPHHAAJICIKHOCTh BCIICCTB K OHpe,Z[eJIéHHOMy KJIacCy

coeanHeHui 1o Gpopmynam

2.3

KJIACCU(PUIIMPOBATh HEOPTAHMYECKUE BEIIECTBA

2.4

2.5

2.6

XapakTepu30BaTh (OMMCHIBATh) OOILIME XUMHUYECKHE CBOMCTBA
BEIIECTB Pa3JIMUHBIX KJIACCOB, MOATBEPXKIasl OMMCAaHUE NIPUMEpPaMU
MOJIEKYJISIPHBIX ~ YPaBHEHMH  COOTBETCTBYIOUIMX  XMMHUYECKHUX
peakuuii

IIPOTHO3MPOBaTh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HX
KaueCTBEHHOTO COCTaBa, BO3MOXKHOCTU IPOTEKaHHSI XMUMHUYECKUX

npeBpameHHﬁ B Pa3JIMYHBIX YCIIOBUAX

ClieIoBaTh TMpaBWJIaM TIOJMB30BaHUS XUMHUYECKOW TOCYJIOoi U
nabopaTOpHBIM O00OpPYJOBAaHUEM, a TaKXKe MpaBUIaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBHHM C HHCTPYKIMSIMH IO BBITIOJTHEHHIO
na6opaT0pme XUMHUYCCKUX OIBITOB IO IMOJYYCHHIO U CO6I/IpaHI/IIO
ra3oo0pa3HbIX BEIIECTB (BOJAOPOAA M KUCIOPOA), TPUTOTOBICHUIO
pacTBOpPOB € OMNPEACIEHHON MAacCOBOM JOJIEM pPacTBOPEHHOTO
BEIIECTBA, MIAHUPOBATH U MPOBOJUTH XUMHUUYECKUE IKCIIEPUMEHTHI
M0 PACMO3HABAHUIO PACTBOPOB IMIENOYEH U KHCIOT C MOMOIIBIO

MHMKATOPOB (JaKMyc, (heHosnTanent, METUIOPaHXK U IpyTHUE)

2.7

MIPOBOJIUTH PACYETHI [0 YPABHEHUIO XUMUYECKON peaKIuu

[Io teme: «llepmognueckuit 3akoH m Ilepumonmueckas cucrema
xumuyeckux sneMeHToB J[. M. MenneneeBa. CtpoeHue aTOMOB.

Xumuyeckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUN

3.1

PaCKpbIBATE CMBICII OCHOBHBIX XUMHUYCCKHUX TTOHSTHM: AApO aTtoMa,

AJIEKTPOHHBIA CJOM aToMa, aTOMHas OpOWTanb, pPaAUyC aToma,




XUMHYCCKAad CBA3b, MOJIApHAss W HCHIOJApHAsA KOBAJICHTHAsA CBA3b,
QJICKTPOOTPUIATECIIBHOCTG, HWOHHAasd CBsA3b, HMOH, KAaTHOH, AaHHUOH,

CTCIICHb OKHCJICHUA

3.2

KJIaCCI/I(i)I/IHI/IpOBaTB XUMHUYCCKUEC 3JICMCHTHI

3.3

3.4

OIMCBIBAThH U XapaKTepu30BaTh TabamuHyto Gopmy Ileproanueckoit
CHCTEMbl XMMUYECKHMX 3JIEMEHTOB: pa3iuuyaTh IOHITHUS «IJIaBHas
noarpynmna (Arpynma)» u «mnobouynas mnoarpynna (brpymma)y,

«MaJible» U «OOJIbIINE)» NEprUOAbI

packpsiBaTh cMbica [lepuoamdeckoro 3akona JI.M. Menneneena:
JEMOHCTPUPOBATh  IMOHUMAHUE TMEPUOJUYECKOM  3aBUCUMOCTH
CBOMCTB XMMHUYECKHMX DOJEMEHTOB OT HX IIOJIO)KEHUS B

[Iepnonnueckoii cucreme

3.5

3.6

COOTHOCHTH  0003HAU€HHs, KOTOphIE HUMEIOTC B  Tabnmie
«lleppoguyeckas  cucrema  XUMUYECKHX  dnemeHtoB  JI.M.
MeHieneeBay ¢ 4MCIOBBIMHM XapaKTEPUCTUKAMU CTPOEHHsI aTOMOB
XMMHUYECKHX DJIEMEHTOB (COCTaB M 3apsj sjapa, o0Ilee 4YHCIo

QJICKTPOHOB U PpaCHpCACICHUC UX 110 3JICKTPOHHBIM CJ'IOSIM)

ONpCACIIITL  CTCIICHb  OKHUCJIICHHUA  JJICMCHTOB B 6I/IHapHI:>IX

COCIUHECHUAX

3.7

OTpEeAENATh BHUJI XMMHUYECKON CBSA3M (KOBAJEHTHAass UM HOHHAs) B

HCOPraHNYCCKUX COCAUHCHUAX

9 KUIACC

Kon
IPoBEepPsAEMOro
pe3yJjbTara

1

11

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOI
o0pa3oBaTe/IbHON MPOrpPaMMbl OCHOBHOI0 00111ero 00pa3oBaHus

IIo Teme: «BeliecTBo 1 XUMHUYECKast peaKkuus»

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHATHUH: pacTBOP,
ANEKTPOJIUTHI, HEINEKTPOJIUTHI, SIEKTPOIUTUYECKAs TUCCOLMALNSA,
peakIu HOHHOTO OOMEHa, KaTajau3aTop, XMMUYEeCKOe paBHOBECHE,
oOpaTtumble u HeoOpaTuMble peakuuu,
OKHUCJINTEIIbHOBOCCTAHOBUTEIIbHBIE peaxuuuy, OKHCJIUTENb,
BOCCTAHOBUTENIb, OKHMCIEHHE M BOCCTAHOBIIEHHE, aAJJIOTPOIUS,

aM(pOTepHOCTh, XHMHUYECKas CBs3b (KOBAJCHTHAs, WOHHAsi,




1.2

MeTaJIJII/I‘-IeCKaH), KpucCTalliIn4ycCKad peméTKa, CIIJIaBbI, CKOPOCTb
XHUMHYCCKOHN p€aknuun

HUIUIIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XHMHYCCKHX MMOHATUH H

MNPUMCHATH OTU MOHATUA IIPU OITMCAHHUU BCUICCTB U UX HpeBpameHHﬁ

13

COCTaBJISITh YPaBHEHHUS AJIEKTPOJUTUUYECKON NUCCOIMALUUA KUCTIOT,
miesioueld U coJied, MOJIHbIE M COKpAlIEHHbIE YpaBHEHUS peakiuil

HMOHHOTO OOMEHa

14

1.5

2.1

PacKphIBaTh CYIIHOCTh OKUCITUTEIFHO-BOCCTAHOBUTEIHHBIX PEAKIIHIA
MIOCPEACTBOM COCTaBIICHUS AJIEKTPOHHOTO OajlaHCa 3TUX peakUuit
MIPOBOJUTH PACUETHI [0 YPABHEHUIO XUMHUUYECKOM peakiuu

[To temam: «Hemeramnsl U uX coenuHeHUs» U «MeTamipl U UX
COETUHEHUS

XapakTepu3oBaTh  (OMHMCHIBaTh) 0OmMEe W crenuduueckue
XUMHYECKHE CBOMCTBA MPOCTHIX U CIIOKHBIX BEIIECTB, TIOITBEPKIAT

OIMMCAHUC TIIPUMCPAMH MOJICKYJIPHBIX W HOHHBIX ypaBHeHI/Iﬁ

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKuHﬁ

2.2

2.3

2.4

COCTAaBJIATH YPABHCHU A peaKHHﬁ, MOATBCPKAAIOIUX CYHIECCTBOBAHNEC

TeHETHYECKOM CBA3HU MCKAY BCIICCTBAMH PA3JIMIHBIX KJIACCOB

MPOTHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHUA,
BO3MOXHOCTH IMPOTCKAHUA XUMUYCCKHUX HpeBpaHIGHI/Iﬁ B pa3JIMYHbIX

YCIIOBHSIX

ClIeIoBaTh TMpaBWJIaM TIONB30BAaHUS XUMHUYECKOM TMOCYIoil U
abopaTOpHBIM O00OpPYJOBAaHUEM, a TaKXKe MpaBUIaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBHHM C HHCTPYKIHSIMH TIO BBITIOJTHEHHIO
J'Ia60paT0pHBIX XUMHYCCKUX OIIBITOB I10 IMOJYUYCHHUIO U CO6I/IpaHI/IIO

F3.3006pa3HLIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO ra3a)

2.5

OpOBOAWTE pPE€aKOWH, IMMOATBCPKAAIOMINEC Ka4EeCTBEHHLIA COCTaB
pPa3MUYHBIX BEIIECTB: PACIO3HABATH OMNBITHBIM MYTEM XIJIOPUI-,
Opomun, womua, kapOoHat, Qocdar, cummkar, cynbdar,
TUIPOKCUJIMOHBI, KATHOHBI aMMOHHSI, HIOHBI U3YYEHHBIX METAJlIOB,

MIPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPTAHUYECKUX BEIIECTB

ITo Teme: «XuMHus 1 OKpy>Karolas cpeia»

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XuUMHUYeckux moHatuil: [TIJIK

BCIICCTBA,; KOPPO3HA MCTAJIJIOB




3.2

MPUMEHATh OCHOBHBIE OMNEPAIlMU MBICIUTEIBHOU JEATEIBHOCTH —
aHAJIM3 W CHHTE3, CpaBHEHHE, OOOOINCHHE, CHUCTEeMAaTH3aIHIo,
BBISIBIICHUE TPUYUHHO-CICJACTBEHHBIX CBSI3€M — JUISI H3Yy4YCHHS
CBOMCTB BEIECTB U XUMHUYECKHUX PEAKIUN; €CTeCTBEHHOHAYYHBIC
METOJIbl TO3HAHUS — HAONIOJACHHE, W3MEPEHUEe, MOCIUPOBAHUE,

AKCTIIEPUMEHT (PEaIbHBIA U MBICIICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

8 KJIACC

Koxa
1

11

1.2

1.3

IIpoBepsieMblii 3JIEMEHT CO/IEPKAHUS

[lepBoHavanbHbIE XUMUYECKHE TOHSATHS

[Tpenmer xumuu. Poiab XxuMuu B )KM3HU YeJOBeKa. XUMHUS B CUCTEME HayK.
Tena u BemiecTtBa. PU3MUECKUE CBOWCTBA BEIIECTB. ATrpEraTHOE COCTOSIHHE

BCIIICCTB

IlonsTre 0 MeTOaX IMO3HAHMS B XUMUH. YUHCTHIC BEIIIECTBA M CMECH. Cnoco0n1
pasaciICHus cMmecent

ATOMBI U MOJICKYIJIBI. Xumuueckue 3aeMeHThl. CHMBOJBI XHMHYECKHX

351eMeHTOB. [IpocTbie U Cl10KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE Y4EHUE
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1.5

1.6

Xummueckasi popmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX JI€MEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB. OTHOcUTENbHAas  aTOMHAas — Macca.
OtHocuTenbHass MoOJIEKyJIsApHas Macca. MaccoBass 10J1  XUMHYECKOrO

QJICMCHTA B COCIMHCHNHN

KomnuectBo Bemectsa. Monbs. MossipHast macca. B3auMocBsI3b KOJIMYECTBA,
Macchl M YHMCIIAa CTPYKTYpHBIX €IMHHUIl BemlecTBa. Pacuérbl mo ¢opmynam

XUMHYECKHX COCIMHEHUM

Pu3nyecKkue U XMMUYECKHE sBJICHUSA. XUMHUUYECKas PEAKIUs U €€ IPU3HAKU.
3aKOH  COXpaHEHHs  MacCchl  BEIIeCTB.  XMMHMYECKHE  ypaBHEHUS.
Knaccugpukanus  XUMHYeCKMX  peakiMi  (COeTMHEeHMs,  pa3jioXKeHus,

3aMelleHus, ooMeHa)

1.7

XUMHYECKUN DKCIEPUMEHT: 3HAKOMCTBO C XMMHYECKOM TMOCyAou, ¢
MpaBUIaMu paboTHI B JabopaToOpuu U MpuéMaMu oOpamieHus ¢ JJ1abopaTopHbIM
o0opysoBaHHEM, H3Y4YeHHE M OmucaHue (U3MUECKUX CBOMCTB 00pa3loB
HEOPTraHWYECKUX BEMIECTB, HaOmoAcHUEe (u3ndeckux (TUTaBICHHE BOCKa,
TasiHUE JIb/Ia, PACTUPAHKE caxapa B CTYNKe, KUTIEHUE ¥ KOHJICHCAIUS BOJIbI) U
XUMUYECKHX (TOpPEHHE CBEUYH, TMPOKAIMBAHUE MEIHOHW  TPOBOJIOKH,
B3aMMOJICHCTBHE MeJla C KHUCIOTOW) SIBJICHHM, HAONIOJIEHWE M OIHCaHUe
MPU3HAKOB TMPOTEKAHWS XUMHUYECKUX peakiui (pas3loKeHue caxapa,
B3aMIMOJICHICTBHE CEPHON KHUCIOTBI C XJIOpUIAOM Oapus, pa3IoKeHUe

ruapokcuaa meau(ll) mpu HarpeBanuu, B3aUMOJICHCTBHE XKee3a C paCTBOPOM




conu meau(ll), usyuenune cnoco6oB pa3aeneHus cMecel (C TOMOIIbI0 MATHHTA,
¢GwIbTpOBaHKE, BBINTAPUBAHKUE, AUCTUILISIMS, XpoMarorpadus), IpoBeIeHUE
OYUCTKH TOBAPEHHON CcONM, HAOMIOJeHHEe M ONHCaHUE pPe3yJIbTaToB
MPOBEJICHUS OIBITA, HJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MaCChl, CO3/IaHUE

MojieJield MOJIEKYJT (I1apOCTEP>KHEBBIX)

Baxueiire npeacTaBUTeNId HEOPraHUYECKUX BEILIECTB

2.1

Boznyx — cmech razos. CocraB Bo3nyxa. Kucimopon — anemMeHT U mpocroe
BellecTBo. HaxoxxneHue kuciaopoaa B npupojie, PU3NUECKUe U XUMHUECKUE
cBoiicTBa (peakiuu ropenus). Oxcunsl. [Ipumenenne kucnopoaa. CrnocoOsl
HOJY4YeHUs KHUCIOpoAa B J1abopaTopuu M IMpoMblluieHHOCTH. Kpyrosopor

Kucinopoza B npupoze. O30H — aorponHas MoaAupUKaLus KUCI0poaa

2.2

TermnoBoil 3¢ (dekT XUMUYECKOH peakIuH, TePMOXMMHUYECKHE YPaBHEHUS,
9K30- ¥ DHJIOTEPMUYECKHE peakuuu. TOIIMBO: yroib U MeTaH. 3arps3HEHUE

BO3JlyXa, YCUJICHHE TTAPHUKOBOT0 3G PEKTa, pa3pylICHUE 030HOBOTO CIIOS

2.3

2.4

2.5

Bonopon — anemenT u npoctoe BeuiecTBO. HaxoxaeHue Boopoaa B NpUpo/IE,
dusnyeckue M XUMHUYECKHE CBOWMCTBA, MPUMEHEHHE, CIIOCOOBI IOIy4EHUSI.

Kucnotsl u conmu
MossipHblil 00bEM ra30B. Pacy€Thl o XMMUYECKUM ypaBHEHHUSIM

®usnyeckue cBoiicTBa BoAbl. Boma kak pacrBoputens. PacTBopsl.
Hacpliiiennpie 1 HEHACBIIIEHHBIE PACTBOPBI. PACTBOPUMOCTD BEHIECTB B BOJIE.
MaccoBass o BeliecTBa B pacTBOpe. XUMHUUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Posib pacTBOpoB B MpUPOJIe U B KU3HU yenoBeka. Kpyrosopot
BOABl B IMpUpPOJE. 3arpsi3HEHHE MpUPOAHBIX BOA. OXpaHa M OYHUCTKA

IIPUPOJHBIX BOJ

2.6

2.7

2.8

Knaccudukanus neoprannueckux coenunennit. Oxcunapl. Kimaccudukarms
OKCHJIOB: colieoOpa3yromue (OCHOBHBIE, KHCIOTHBIE, aM(OTEpHbIE) U
HecojieoOpasyromue. Homenknarypa okcunoB. @U3nyecKkue U XUMHYECKHE

CBOMCTBA OKCHIOB. HOHy‘-ICHI/IC OKCHUJI0B

OcHoBanms. Krnaccudukanuss ocHOBaHMN: MIENOYM W HEPACTBOPUMBIE
ocHoBaHMs. HomeHknatypa ocHoBaHMi. PU3NYECKUE M XUMUYECKHE CBOMCTBA
ocHoBaHui. [loryuenne ocHoOBaHUM

Kucnoter. Knaccudpukanusa kucnor. Homenkiarypa kucinor. ®usznueckue u
XMMHUYECKHE CBOMCTBA KHMCIOT. Pan aktuBHocTM MetayimioB H.H. bekerosa.

[TonydyeHue Kuciaot




2.9

2.10

2.11

Comu. Homenknarypa coneil. @u3nyeckue U XMMHUYECKHUE CBOMCTBA COJIEH.

[Tonydenue coneit
['eHeTnyeckas cBSI3b MEXAY KJaCCaMU HEOPTaHUUECKUX COCAMHEHUI

XUMUYECKUN OSKCIIEPUMEHT: KAueCTBEHHOE OIpe/eleHHe COJep>KaHus
KHCJIOpOJia B BO3JyXeE, MOJlydeHUe, coOMpaHue, pacliO3HaBaHUE U U3yUEHUE
CBOICTB KUCJIOpOAA, HAOJI0/IEHNE B3aUMOICHCTBUS BEIIECTB C KUCIOPOAOM U
YCIJIOBUSI BOSHUKHOBEHMS U IIPEKPAILEHUsI TOPEHUs (I10’Kapa), 03HAKOMJIEHUE C
oOpa3laMu OKCHJIOB M OINHMCAHME HUX CBOMCTB, IOJy4YeHHE, COOUpaHUeE,
pacro3HaBaHME M M3Y4YEHHE CBOMCTB BOJOpOJa (FOPEHUE), B3aUMOJEHCTBUE
BOZIOpOA C OKCHUIIOM meau(ll) (BO3MOXHO HUCIIOJb30BAHUE
BUIEOMATEPHAJIOB), HAOIIOJCHNE 00pa3llOB BEUIECTB KOJIMYECTBOM | MOIIb,
UCCIIEIOBAaHHE OCOOCHHOCTEH  pacTBOpPEHMs] BEUIECTB C  Pa3IU4HON
pacTBOPUMOCTBIO, MPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHON MacCOBOM
JoJiel pacTBOPEHHOIO BEIIECTBA, B3aMMOJCHCTBUE BOABI C MeETajulaMU
(HaTpueM U KajblMeM) (BO3MOXKHO MCIOJIB30BAaHUE BHIEOMATEPHAIIOB),
OmpefieNieHue PAacTBOPOB KHUCIOT M IIENOYe C TOMOIIbIO HHIUKATOPOB,
UCCIIEIOBaHHE 00pa3I0B HEOPraHWYECKUX BEIIECTB pAa3IUYHBIX KJIACCOB,
HaOJroleHne W3MEHEHUsT OKPACKM HMHIMKAaTOpOB B pacTBOpax KHUCIOT H
nienouel, uzydenue B3aumozeiicteus okcuna meau(ll) ¢ pacrsopom cepHoit
KHUCJIOTBI, KHCIOT C MeTajulaMH, peakUuid HeWTpaau3aluu, IoJydYeHHe
HEPAaCTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJHOT0 MeTajyla JpYruM H3
pacTBopa coJid, peleHre HKCIePUMEHTANIbHbIX 33/1a4 10 TeMe «Bakneimume

KJIaCCbl HCOPTraHNYCCKUX COGI[I/IH@HI/IfI))

3.1

[Tepnoanueckuit 3akoH u [lepuoanueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CTpoeHre aToMoB. XUMUYecKas CBsI3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIbHBIC PCAKITUN

[lepBpie MOMBITKM KIACCH(PUKAIUU XUMHUYECKUX dJIeMEHTOB. lloHsaTne o
TPYIIax CXOAHBIX DJIEMEHTOB (IIEIOYHBIC M IIETOYHO3EMENIbHBIC METAJLIHI,
TaJIOTeHbI, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphle 00pa3zyroT am(pOTepHBIC

OKCHUABI U THAPOKCHUIBI

3.2

Ilepnonnueckuit 3akoH. Ilepmonnueckas CUCTEMa XUMHUYECKHX AJIEMEHTOB
JA.N. MengeneeBa. KopoTkomnepuoanas © JUIMHHONEPUOAHAS  (OPMBI
[Tepuonnueckoit cucrtembl xuMuueckux odnemMeHtoB J[.M. Menneneena.
IlIepuonst u rpymnmbsl. PU3NYECKUI CMBICI MOPSIAKOBOTO HOMEpa, HOMEPOB

nepuoja U rpymnibl AJIeMeHTa




3.3

3.4

3.5

Crpoenue aromoB. CoctaB aToMHBIX siaep. M3oTonsl. Dnexkrponsl. CTpoeHue
JJIEKTPOHHBIX 000JI04eK AaTOMOB MepBbIX 20 XUMHUYECKUX SJIEMEHTOB
IIepuonunueckoii cucremsl .M. MenaeneeBa. XapakTepuCcTUKa XUMHYECKOTO

3JIEMEHTa 10 ero nojoxeHuto B [lepuoanueckoil cucteme .. Mennaeneena

3aKOHOMEPHOCTH H3MEHEHHUS paJuyca aTOMOB XHMHYECKHUX 3JIEMEHTOB,
METaJUIMYECKUX W HEMETAJUIMYECKUX CBOMCTB MO TPYIINaM U IEPUOIAM.
3nauenue [lepuoanyeckoro 3akoHa u Ilepuoguyeckoit CUCTEMbl XUMHUYECKUX
AJIEMEHTOB ISl Pa3BUTUs Hayku W npaktuku. .M. MennaeneeB — y4yéHblid U

I'pa)XKaaHUH

Xumuyeckasi cBsa3b. KoBaseHTHas (MOJisipHAsi M HEMOJSIPHAs) CBS3b.

3HCKTpOOTpI/IHaT€JII>HOCTI) XHMHYCSCKHUX 3IeMEHTOB. IoHHAs CBI3b

3.6

3.7

Crenenb okuciacHusa. OKHCIUTEIFHOBOCCTAHOBUTCIIHLHEIC pCeaKkuunu. HpOHCCCI)I

OKHCJICHMS M BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

XUMUYECKUN OSKCIIEPUMEHT: H3Y4eHHE OOpa3lOB BELIECTB METAJIOB U
HEMETAJUIOB, B3aUMOJEHCTBUE THMIPOKCHIA LIMHKA C PacTBOpaMHM KHUCIOT U
LIEJI0YEH, IPOBEIECHUE OIBITOB, MWILIIOCTPUPYIOLIMX IIPUMEPBI OKUCIUTEIBHO-

BOCCTaAaHOBUTCIBbHBIX peaKI_[I/Iﬁ (ropeHHe, pC€aKluu pa3IoKCHUA, COCI[I/IHCHI/IH)

9 KJIACC

Kon

11

1.2

IIpoBepsieMblii 3JIeMEHT COIEPKAHUS

BemectBo u xumudeckas peakuus. [loBropenue

[lepnonnueckuii 3akoH. Ilepuoguyeckas cucremMa XUMHUYECKHUX 3JIEMEHTOB
J.W. MenneneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
XUMUYECKUX DJEMEHTOB MEPBbIX TPEX MNEPUOJOB, KallUs, KalblUsi U HX
COEIMHEHUN B COOTBETCTBUM C TMOJIOKEHHEM 3JIEMEHTOB B Ilepmogmueckoit

CUCTCMC U CTPOCHUCM UX aTOMOB

CTpoeHME BeIIEeCTBA: BHUIbl XUMHUYECKON CBSI3U. THIBI KPUCTATIIMYECKUX
PEWETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTALUIMYECKON
peméTKn W BUJA XUMHUYECKOW cBs3u. Kraccudukamuss U HOMEHKIATypa
HEOPraHMYECKUX BeIIeCTB (MEXIyHapoJHAas U TpUBHUATbHAs). XUMHUYECKUE
CBOICTBA BEILIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJIacCaM HEOPraHWYECKUX

COGI[PIHGHPIﬁ, FCHCTUYCCKAsA CBA3b HCOPTaHNYCCKUX BCIICCTB




1.3

Knaccudukanus XuMUYeCKUX peakiuii M0 pa3IUdHbIM MpU3HaKaM (M0 YHUCITY
U COCTaBy yUYacCTBYIOIIMX B pEaklHU BEIIECTB, MO TEIIOBOMY 3(QeKTy, 1o
U3MEHEHMIO CTETICHEeH OKHMCIICHUS XUMHUYECKUX 3JIEMEHTOB, 10 00paTHUMOCTH,
0 YYaCTHIO KaTajau3aTopa). OK30- M DHIOTEPMUYECKHE pEaKIuH,

TEPMOXMMHYECKHE YpaBHEHUS. [[OHSATHE O CKOPOCTH XMMHUUYECKON PEAKIIUU
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1.5

[Tonsarue 06 oOpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [loHsTue o
TOMOTEHHBIX M TETEPOreHHBIX peakiuax. lloHsTHe 0 XHMHYECKOM
paBHOBecHH. DakTOpHI, BIMAIONIME HA CKOPOCTh XUMHUECKOW pEaKkIuH U

IMOJIOKCHHNE XUMHUYCCKOI'0O paBHOBECHUS

OKUCIUTENbHO-BOCCTAHOBUTENIBHBIE ~ PEAKLMU,  JJIEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBieHUE ypaBHEHUM
OKHMCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUUH C MCIOJb30BaHUEM METOJIa

AJIEKTPOHHOTO OaslaHca

1.6

Teopus MEKTPONUTUYECKON AUCCOLMAMU. DIEKTPOJIUTHI U HEAIEKTPOJIUTHI.
KaTtunonsl, annonsl. MexaHu3M AMCCOIMALIUM BEIIECTB C PA3JIMYHBIMU BUJIAMHU
XuMu4eckou cBsizu. Crernenpb aucconnanuu. CUabHbIC U cIa0ble JIEKTPOJIUTHI.
Peakiiuun monHoro oomMeHa. Y CioBUs MPOTEKaHUS peaKIuii HOHHOTO OOMEHa,
MOJIHBIE M COKpaIIEHHbIE MOHHBIE ypaBHEHUs peakiuid. CBOWCTBa KHUCIOT,
OCHOBaHMW U CoONlel B CBeTe IMPEACTaBICHUA 00 dIIEKTPOIUTHIECCKON

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

1.7

XUMHUECKUN SKCHEPUMEHT: O3HAKOMJIEHHE C MOJENSIMU KPUCTAUTMYECKHX
peIIETOK HEOPraHUYECKUX BEIIECTB — METANIOB M HeMeTalsioB (rpadura u
ajyiMaza), CIOXKHBIX BEUIECTB (XJOpHJa HATPHs); UCCIETOBAaHUE 3aBUCUMOCTH
CKOPOCTH XHMHYECKOW pPEaKIHH OT BO3ACUCTBHUS PA3IUYHBIX (DaKTOpOB;
UCCIIEIOBAaHUE  DJIEKTPOIPOBOJHOCTH  pacTBOPOB  BEILIECTB, Ipoliecca
JMCCOLMANY  KUCIJIOT, IIenoueil M comell (BOSMOXKHO HCIIOJIb30BaHHE
BUJIEOMATEPHUAJIOB); TPOBEJACHUE ONBITOB, HUIIOCTPUPYIOMNX MPU3HAKU
MPOTEKaHUs peakuii HOHHOro 0OMeHa (00pa3oBaHHe OcajKa, BbIIEJICHHE rasa,
o0Opa3oBaHue BOJbI); ONBITOB, WILTIOCTPUPYIOIIUX MPUMEPHI OKHUCIUTEIBHO-
BOCCTAaHOBUTEIIFHBIX PeaKInil (TrOpeHne, peakiny Pa3IoKEHHs, COCTNHEHNS);
pacrio3HaBaHME HEOPraHMYECKMX BEIIECTB C TOMOIIbI0 KaueCTBEHHBIX

peaKHI/II\/’I Ha MOHBI; pCHICHUC OKCIICPUMEHTAJIBHBIX 3a1a4

Hewmeramisr u ux COCIMHECHUA

2.1

OO6mas xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,

XapakTepHble cTeneHu okucieHus. CTpoeHne u (U3UYECKHUEe CBOICTBa




MPOCTHIX BEIIECTB — TaJION€HOB. XMMHUYECKHUE CBOMCTBAa Ha IMPHUMEpPE XJopa
(B3auMoJIeliCTBHE C METa/lllaMU, HEMETaJUIaMH, LIeI04aMH). XJIOPOBOJOPOI.
ConsiHasg KHUCIIOTa, XUMHUYECKHME CBOICTBA, TMOJy4Ye€HHE, NPUMEHEHUE.
JelictBue xJiopa M XJOPOBOJOpOJA HAa OPraHu3M 4YejoBeka. BakHeilmue

XJIOpUAbI U UX HAXO0XICHUC B IPUPOIALC

2.2

2.3

2.4

2.5

OO6mas xapakrepuctuka 31eMeHTOB VIA-rpynmnsl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIC cTeNeHHN OKUCIeHUs. CTpoeHHe 1 PU3NIECKUE CBOMCTBA
IOPOCTBIX BEIIECTB — KHCIOPOJa W CEpbl. AJUIOTPOIHBIE MOAM(PHUKALNN
KHCJIOpO/ia M cepbl. XMMUYECKHE CBOMCTBa cepbl. CepoBOIOPO/, CTPOCHHE,
¢u3nueckue M XUMHYECKHE CBOWCTBA. OKCHABI Cephl KaK IPEICTABUTEIH
KHUCIIOTHBIX OKCHJIOB. CepHasi KUCIIOTa, GU3NYECKUE U XUMUYECKUE CBONCTBA
(o0mre Kak mpeacTaBUTENS Kilacca KUCIOT U crenuduueckue). XuMUUECKHe
peaKIuu, JekKallue B OCHOBE MPOMBIIUICHHOTO CIIOCO0a MOJyueHHs] CEPHOM
kucinoTel. [Ipumenenue. Comu CepHON KUCIIOTHI, Ka4YeCTBEHHAs] PEaKIus Ha
cyibdar-uoH. HaxoxmeHue cepel ¥ €€ COSIUHCHUN B IPpUpOe. XUMUYECKOE
3arps3HEHUE OKPYIKAIOIIEH Cpeibl COSNMHEHHUSIMH CepPbl (KUCIOTHBIE JTOKIH,

3arps3HEHUC BO3AyXa U BO)IOéMOB), CII0COOBI €T0 MpeaOTBpalllCHHA

OOmast xapakTepucTuka s31eMeHToB VA-rpynmbl. OcoO€HHOCTH CTpPOEHHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIeHUs. A30T, paclpoCTpaHEHHE B
npupoze, pusnueckue 1 XuMuieckre cBoiictsa. KpyroBopot azora B mpupoze.
AMMI/IaK, €ro (1)I/ISI/ILI€CKI/IC U XHUMHUYCCKHUC CBOﬁCTBa, MOJIyUCHHUC U
npuMeHeHne. CoiaM aMMOHUS, UX (U3MYECKHMEe U XUMHUYECKHE CBOMCTBA,
npuMeHeHnre. KauecTBeHHas peakius Ha HOHbl aMMOHUS. A30THas KUCIIOTa, €€
nojy4yeHue, pu3nyeckue 1 XMMUYeCKre CBOMCTBA (00IIMe KaK MpeACcTaBUTENs]
Kjacca KHUCIOT M crnenuduueckue). Mcnonp3oBaHMe HUTPATOB U COJIEH
aMMOHHS B KauecTBe MHUHEpPAIbHBIX yJN0OpeHui. XHUMUYecKoe 3arps3HeHue
OKpYXaroIie cpesibl COeNMHEHUSIMU a30Ta (KUCIOTHBIE JI0K/IU, 3arpsi3HEHNE

BO3]1yXa, MOYBBI U BOJIOEMOB)

®ocdop, annorponubie Moauduxanuu dpocdopa, husnueckue U XUMHUUECKHE
cBoiictBa. Oxcun dochopa(V) u dochopHas KuciaoTa, (GUIMUECKUE U
XUMUYECKHE CBOMCTBA, mosrydeHue. McmonszoBanue (ocharoB B KauecTBe
MHUHEpaJIbHBIX YI00peHHi

Ob6mas xapaktepuctuka 31eMeHTOB |VA-rpynnbl. OcoO€HHOCTH CTPOEHHUS

aTOMOB, XapaKTEpHbIE CTENEHU OKHUCICHUA. YTJIEpoAd, aIOTPOIHbIE

Moau(dUKaK, paciupoCTpaHEHHE B TpUpOJe, PU3NYECKUE U XUMHYECKUE




2.6

cBoiictBa. Ancop6musi. Kpyrosopor yriepona B mpupoae. OKcusl yrieposa,
ux (pusmyeckre U XMMUYECKHE CBOMCTBA, NEHCTBUE HA KUBBIE OPraHU3MBI,
MOJTy4eHUE U TPUMEHEHHE. DKOJIOTUYECKUE MPOOIIEMBI, CBI3aHHBIC C OKCUIOM
yriuepona(lV); rumoresa rio0aabHOTO IMOTEIJICHUS KJIMMaTa; MapHUKOBBIN
addekr. YrompHas KucIoTa W e€ cond, uX (PU3MYecKHne W XUMHUYECKUE
CBOIiCTBa, Mmony4yeHue u npuMeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-
noHbl. Vcronb3oBanne KapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIUICHHOCTH U

CEILCKOM XO03SIMCTBE

[TepBoHavanbHble TOHATHUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHMSIX
yraepoaa (MeTaH, 3TaH, STWIEH, alleTUJIEH, 3TaHOJI, TJIMIEPUH, YKCyCHas
kucnora). Mx cocrtaB u xumuueckoe crpoeHue. [lonstue o Ouonorumuecku
BKHBIX BEIECTBAX: XHUpaX, OelKax, YrjieBoJax — W HMX POJIU B KH3HHU
yenoBeka. MarepuaabHOE €IWHCTBO OpPraHMYECKUX W HEOPraHUYeCKHX

COEIMHEHUI

2.7

Kpemuwmii, ero Qusnueckue ©u XUMHUYECKHE CBOICTBA, WOJIY4YCHHE U
npumMeHeHue. CoeanHeHust KpeMHus B npupoze. O0mue npeactaBieHust o0
okcuzae kpemuus(1V) n kpemuueBoit kucnote. CUIMKaThl, X MCIIONb30BaHHUE
B ObITYy, MEIUIMHE, TPOMBIIUIEHHOCTH. BakHelmue cTpouTeabHble
MaTepuaybl: KepamMHKa, CTEKJIO, IIEMEHT, OeTOoH, xene300eToH. [Ipobrembl
0€30I1aCHOTO HCIIOJIb30BaHMS CTPOMTEIbHBIX MaTepPHaJOB B IMOBCEIHEBHOMH

KHU3HU

2.8

XVUMUYECKUH 3KCIEPUMEHT: U3yyeHHE 00pa3lloB HEOPTaHWYECKUX BEIECTB,
CBOWCTB COJITHOW KUCIIOTBI; IPOBE/IEHUE KAaUECTBEHHBIX PEaKluil Ha XJIOPHI-
MOHbl M HAONIOZEHHE NPHU3HAKOB MX IPOTEKAHHUS; OMBITHI, OTpa)karollue
¢u3nUecKkre 1 XMMHUYECKUE CBOMCTBA raJIor€HOB M UX COAMHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB); O3HAKOMIIEHHE ¢ 00pas3laMu XJIOPHI0B
(ramoreHuI0B); O3HAKOMJICHHE C O0O0pa3laMu cepbl U €€ COeIUHEHUSIMH
(BO3MOKHO HCHOJB30BAHME BHJIEOMATEpUANIOB); HAOIIOJEHUE Ipoliecca
o0OyTauBaHuUs caxapa MoJl AeWCTBUEM KOHIIEHTPHUPOBAHHOM CEPHOMN KHUCIIOTHI;
U3yueHHe XUMUYECKHX CBOMCTB pa30aBIeHHON CEpHOI KUCIOTHI, TPOBEACHUE
KaueCTBEHHOW peakuuu Ha cyiab(ar-uoH U HaOIIOJeHHe Npu3HaKa eé
POTEKaHUS; 03HAKOMJICHHE ¢ (PU3MUECKUMH CBOMCTBaMU a30Ta, pocdopa u ux
coeIMHEHUN (BO3MOXHO MCMOJIb30BaHUE BHJIEOMATEPHANIOB), 0Opa3laMu
a30THBIX U (OCPOPHBIX YIOOPEHHUIA; MOTydeHHEe, COOUpaHUe, paclio3HaBaHNE
U U3y4YeHHE CBOICTB aMMHaKa; IIPOBEICHUE KAaYEeCTBEHHBIX PEAaKLMH Ha MOH

aMMOHUST W ¢ocharT-MOH W U3yueHHE MPHU3HAKOB MX MPOTEKAHHUS,




B3aMMOJIEICTBHE KOHLIEHTPUPOBAHHOM a30THOM KMCIIOTHI C MEABIO (BO3ZMOXKHO
UCIOJIb30BaHUE BMJCOMATEPUANIOB); U3yu€HHE MOJeNell KpUCTAJUIMYECKHX
pemérok ainmasza, rpadura, ¢yIepeHa; O3HAKOMJIEHHE C IPOLECCOM
a7icopOLIMK paCTBOPEHHBIX BEILIECTB AKTUBUPOBAHHBIM YITIEM M yCTPOHCTBOM
IPOTUBOra3a; MOoJIy4yeHHe, cOOMpaHHue, PaclO3HABaHUE M U3yUCHUE CBOWCTB
YIJIEKUCIOro Ta3a; NpOBEIEeHHE KadeCTBEHHBIX peakuuid Ha KapOoHaT- U
CUJIMKAT-HOHbl M M3Yy4YCHHUE IPU3HAKOB MX IIPOTEKaHUSA; O3HAKOMIICHUE C
IPOAYKIMEN CUIMKATHOW ITPOMBIIIJICHHOCTH; PELICHUE SKCIIEPUMEHTAIBHBIX

3aJ1a4 110 TeMe «BakHene HeMeTaUIbl U UX COEAUHEHUS))

Mertamasl 1 ux COCAMHCHUA

3.1

OO0mias XxapakTepUCTUKA XUMUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAaHUU
ux monoxeHus B Ilepuoamueckoil cucreme xummuueckux snemeHton J[.U.
Menpeneesa u crpoeHus aroMoB. CTpoeHue MeTaioB. Meraminyeckas CBs3b
U METaJUIMYecKas KpUCTaIM4ecKas pemérka. ONeKTPOXUMHUYECKUN DS

HaIPSKEHUN METaJIOB

3.2

3.3

du3nyuecKre U XMMUIECKHEe CBOHCTBA MeTa/UT0B. O0IIKe CrIoco0bI MOTyYeHUs
MmeTasuioB. [ToHsATHE O KOPPO3UH METAIOB, OCHOBHBIE CLIOCOOBI 3aIIIUThI UX OT
koppo3uu. Cruiasl (CTaib, YyTryH, JIOPaTIOMUHUN, OpOH3a) U UX IPUMEHEHNE

B 6LITy " NPOMBIIINICHHOCTH

[Ilenounsle MeTaybl: nosioxkeHue B [leproguueckoil cucteMe XUMHUYECKHX
anemeHToB JI.11. MeHnzeneeBa; cTpoeHUE UX aTOMOB; HaX0XIEHUE B IIPUPOJE.
duznyeckue 1 XUMUUECKHE CBOIMCTBA (Ha mpuMepe HaTpus U Kanus). OKkcuabl
U TUAPOKCUIBI HATpUs U Kanus. [IpuMeHeHMEe IETOYHBIX METaIOB U UX

COeTMHEHNN

3.4

[[lenoyno3eMenbHbIE METAJIBI MarHuii W KaJIbIIMA: TIOJIOXKEHHE B
Ilepuonnueckont cucreme xumuueckux dnemeHTtoB .M. Menneneesa;
CTPOEHHE WX aTOMOB; HaXOXKJICHUE B Mpupoje. PU3NYECKHE U XUMHYECKUE
CBOMCTBA MarHusl M Kalblks. BakHEHIIHMEe COCIMHEHHMS KalbIHsA (OKCHII,

TUAPOKCHI, coyiH). JKECTKOCTH BOJBI U CIIOCOOBI €€ yCTpaHEHUs

3.5

AmoMunuii: onoxenne B lleproanyeckoil cUCTeMe XUMUYECKUX DJIEMEHTOB
J.W. Menneneesa; CTpO€HUE aTOMa; HAaXOXKIEHUE B mpuponae. Pusznueckue u
XUMHYECKHE CBOWCTBA aIIOMHHHS. AMQOTEpHBIE CBOWCTBA OKCHAA W

THUAPOKCHU A AJIFOMHUHHASA

3.6

Kenezo: nonoxenue B [lepuoanueckoil cucreMe XuMuueckux 3neMmenton J[. .

MeHneneeBa; CTpOCHHE aToMa; HaxoXJIeHHe B mpupone. dusudeckue u




3.7

4.1

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

xene3a(lll), ux cocras, cBOWCTBA U MOTyYEHUE

XUMHUUECKUH HIKCIIEPUMEHT: 03HAaKOMJICHHE ¢ 00pa3LiaMi METAJJIOB U CILJIABOB,
uX (U3NYECKHMMHU CBOWCTBAMH; M3YUYCHHE PE3YJIbTATOB KOPPO3HH METAJUIOB
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHAJIOB), ocoOeHHocTeH
B3aUMOJICCTBUSL OKCHJA KalblUs U HATpusi C BOAOU (BO3MOXHO
UCIIOJIb30BaHUE BHUJEOMATEPHAIIOB); MCCIEIOBAHUE CBOMCTB XKECTKON BOBI;
mpolecca TOpPEHMsI JKelle3a B  KHUCIopoJAe (BO3MOXKHO —HCIIOJIb30BAHUE
BUJIEOMATEPUAJIOB); IPU3HAKOB MPOTEKAHUS KAUECTBEHHbBIX PEAKLIUN HA HOHbI
(MarHus, Kanublys, anoMuHus, 1uHkKa, xenesa(ll) u sxemesa(lll), mequ(ll);
HaOJr0IeHNE U ONKMCaHKe MPOLIECCOB OKPAIIMBAHUS INIAMEHU HOHAMU HaTpus,
Kamus W KanblMs  (BO3MOXKHO — HCIOJb30BaHUE  BHUJIEOMATEpPUANIOB);
uccienoBaHie aM(OTEpHBIX CBOMCTB T'MIPOKCHA ATIOMMHHUSA U THAPOKCHUIA
LIMHKA; pelIeHNEe SKCIIEPUMEHTAIbHBIX 3a/J1a4 110 TeMe «BakHelme MeTamibl

Hn UX COCAUHCHUA»

XuMus u OKpYyzKaromas cpecaa

HoBrie MaTCpHrajibl 1 TCXHOJIOTHH. BemectBa u MaTcpuaJibl B MMOBCEIHEBHOM
JKH3HH YeJIOBEKa. XUMHUS U 300pPOBLE. besomacHoe HCIIOIB30BaHNE BEIIECTB U

XUMHUYCCKHUX peaKquI B 6I>ITy. HepBaﬂ IoMOIIb MMPU XUMHUYCCKHUX OKOTaX U

OTpPaBJIEHUSX

4.2

OCHOBBI ~ JKOJOTMYECKOH  TI'PAMOTHOCTH.  XHUMHYECKOE  3arpsA3HEHHE
okpyxatomient cpeasl [TK. Ponb xumun B pelieHu# 5K0JI0rMYECKUX MPOOIIEM.
[TpupoaHble MCTOYHUKH YIJIEBOJOPOJOB (yroyib, NPUPOAHBIN ra3, He(Th),

MPOJIYKTHI UX MepepabOTKH, UX POJIb B OBITY U MPOMBIILIEHHOCTH

4.3

XVUMHUYECKUH SKCTIEPUMEHT: U3y4YeHHE 00pa3I0B MaTepuaoB (CTEKIIO0, CIIIaBbI

MCTAJIJIOB, MOJIMMCPHBIC MaTCpI/IaJ'IBI)




ITPOBEPAEMBIE HA OI'D 11O XUMHWHU TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHA OCHOBHOM OBPA30OBATEJIBHON MPOT'PAMMbBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

Kon
NpoBepPsIEeMOro
TpedOBaHMS

IIpoBepsiemble TpeOGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI'0 0011ero oopaszoBanus Ha ocHoe PI'OC

1

IIpencrasnenue:

11

0 TIO3HABAEMOCTH SIBIICHUH MpPUPOJBI, NMOHMMaHUE OOBEKTUBHOMN
3HaYMMOCTH OCHOB XMMMYECKOW HayKH Kak 00JIaCTH COBPEMEHHOI'O
€CTECTBO3HAHHUS, KOMIIOHEHTa OOILIel KyJbTYphl M IMPaKTUYECKOU
NEeSATEeIbHOCTH 4YEJIOBEKa B YCIOBHMSIX COBPEMEHHOI'O OOIIECTBA;

IMOHUMAaHHUEC MECTAa XUMHHU CPEAN JPYIUX CCTCCTBCHHBIX HAYK

1.2

O HAYYHBIX MCTOJAAX IIO3HAHUA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX METOJAX MCCICAOBAHUA BCIICCTB W HU3YUYCHHA
XUMHNYCCKHX peaKuHﬁ; YMCEHUC HCIIOJB30BATH MOACIMN  IJIA

00BICHCHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

0 cepax npodeccuoHaTbHON NESITEIBHOCTH, CBI3aHHBIX C XUMHUEH
U COBPEMEHHBIMU TEXHOJOTHUSMHU, OCHOBAHHBIMHU Ha JIOCTHIKEHUSX
XUMUYECKOW HAyKH, YTO TO3BOJIUT OOYYaIOIIUMCS paccMaTpUBaTh
XUMHIO Kak cdepy cBoeil Oynymedt mpodeccnoHanbHOM
NEATSIIBHOCTH W CHeJIaTh OCO3HAHHBIA BBIOOP XHMHH Kak
npoUIBLHOTO TMpeAMeTa MpH Tepexoie Ha YPOBEHb CPEIHEro

o0b1ero oopa3oBaHus

2.1

Bianenne cucreMod XMMWYECKHX 3HAHMM M YMEHHE IPUMEHSTH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

Ba)KHEHMIIINE XWMUYECKHE IOHATHA: XHMUYECKHH DJJIEMEHT, aTOM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE U CIIOKHOE BEIIECTBO, OJTHOPOIHAS U
HEOJIHOPO/IHAs CMECh, OTHOCUTENIbHBIE aTOMHAasi M MOJIEKYJIsIpHas
MacChl, KOJMYECTBO BEIIECTBA, MOJb, MOJSpPHAs Macca, MOJIIPHBINA
00BEM, OKCHI, KUCIIOTAa, OCHOBAaHUE, CONb (CPeHHsisl), XMMHUYECKas
peaKIus, peakluu COCIUHEHUS, PEaKIUU DPA3JIOKECHHS, PEAKIUU
3aMeIIeHus, peakud OOMeHa, TeToBOM 3((EeKT peakiuu, IK30- U
SHIOTEPMUYECKUE PEAKIIMH, PACTBOP, MACCOBasl JOJISI XMMHYECKOTO

9JICMCHTAa B COCAUHCHUH, MACCOBasA HOOJd HW  NPOUHCHTHAA




2.2

2.3

KOHIIEHTpPALUs BELIECTBA B PACTBOPE, SIPO aTOMA, AJIEKTPOHHBIN €101
aToMma, aToMHas OpOuTab, PagUyC aToOMa, BAJEHTHOCTb, CTENEHb
OKUCJICHHsI, XUMUYECKas CBSA3b, IEKTPOOTPULATEIIbHOCTD, OJISPHAs
U HEIOJISIPHAs KOBAICHTHAS CBsI3b, MOHHAS CBSI3b, METAJUIMYECKast
CBSI3b, KpUCTAJUINYECKAS PELIETKA (ATOMHAs1, HOHHAsI, METAJJINYECKas,
MOJIEKYJIIpHAsi), NOH, KaTHOH, aHUOH, 3JIEKTPOJIUT U HEIIEKTPOIIUT,
ANIEKTPONIUTUYECKAs JMCCOLMAINSA, PEaKUUH HMOHHOIO OOMeHa,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLMH,  OKUCIUTEIb U
BOCCTAHOBUTEJNIb, OKHCJICHUE M BOCCTAaHOBJICHHE, JJIEKTPOJIM3,
XMMHUYECKOE pPaBHOBECHE, OOpaTHMble W HEoOpaTHMblE DPEaKIHH,
CKOPOCTb XUMHUYECKOW peakuuu, karaimsarop, IIJK, kopposus
METAJUIOB, CIUIABbI

OCHOBOIIOJIATAlOIIME 3aKOHbl XUMHM: 3aKOH COXPAaHEHHMS Macchl,
nepuonnueckuil 3akoH J[.M. MengaeneeBa, 3akOH IOCTOSHCTBA
COCTaBa, 3aKOH ABOragpo

TCOPUU XUMHU: ATOMHO-MOJICKYJIAPpHAA TCOpHU:, TCOPHUA

BHGKTpOHHTH‘IGCKOﬁ Jucconuanun

Brnanenune ocHOBaMM XMMUYECKOW TPaMOTHOCTH, BKITFOYAIOILIEH

3.1

YMEHUE TMpPaBUJIBHO MCHOJb30BaTh M3YUYECHHbIE BELIECTBA U
MaTepuaibl (B TOM YHCII€ MHUHEpaibHble YJOOPEHMs, METaJlIbl U
CIUIaBbl, MPOAYKTHI MEpepadOTKH  MPUPOTHBIX  HCTOYHHKOB
YTIIEBOJOPOAOB (YTJIsi, MPUPOIHOTO raza, HeTH) B OBITY, CETHCKOM
XO0351MCTBE, HA TNPOU3BOJCTBE M TOHUMAHUE 3HAYECHHUS IKUPOB,
OEnKoB, YIJIEBOJOB I OpraHM3Ma  4YeJIOBEKa;  yMEHHeE
MIPOTHO3UPOBATh BJIMSHUE BEIIECTB M XUMHUYECKHUX IMPOLECCOB Ha

OpraHHU3M 4YeJIOBeKa U OKPY KAIOLIYI0 PUPOIHYIO CpeLy

3.2

3.3

3.4

YMEHUEC UHTCTPUPOBATE XUMHUYCCKHUEC 3HAHUA CO 3HAHUAMH APYTUX

y4eOHBIX IPEAMETOB

HaJIM4YHEC OIIbITa pa6OTBI C pa3JINYHbBIMU UCTOYHUKAMU PIH(bOpMaI_II/II/I
10 XuMHnu (Haquaﬂ U HAy4YHO-NIOIyJidpHas JIMUTEpaTrypa, CJIOBapH,
CIIpaBOYHHKH, I/IHTCpHeT-pecprBI)

YMCHUC 00BEKTHBHO OLCHHUBATH I/IH(I)OpMaI_[I/IIO O BCIICCTBAX, HX
NpEeBpalICHUAX W  [MPAKTHYECCKOM  IMPUMCHCHHHM W  YMCHHUC

HCIIOJIB30BaTh €€ AJId PCIICHU A y‘-Ie6HO-H03HaBaT€JII>HbIX 3aga4d




BH&I[GHI/Ie OCHOBaMHU ITOHSATHUMHOI'O arrmapara 1 CHUMBOJIMYCCKOIO

A3bIKa XUMHH JJIsI COCTaBJICHUA (bOpMYJ'I HCOpPraHNM4eCKUX BEHICCTB,

4 YPaBHEHUN XHUMHYECKMX pPEaKLHUi; OCHOBAMU  XHMHUYECKOU
HomeHnknatypsl (IUPAC u TpuBHanbHOI)
YMmeHune o0bACHATH CBSA3b MOJIOKEHUs 1eMeHTa B [lepuonnueckoit
CUCTEME C YHUCJIIOBBIMH XapaKTEPUCTHKAMHU CTPOCHUS aTOMOB

5 XUMHUYECKHX DJIEMEHTOB (COCTaB M 3aps slpa, oOIlee YHCIOo
AJIGKTPOHOB), paCIpeACICHUEM DIIEKTPOHOB IO SHEPreTHYCCKHM
YPOBHSIM aTOMOB HEPBBIX TPEX MEPHUOOB, KAJTUS U KAJIbLIUS
[IpencraBienne O  MEPUOAMYECKONW  3aBHUCHMOCTH  CBOWMCTB
XUMHUYECKHX JJIEMEHTOB (Palnyc aToma, IEKTPOOTPHUIATEILHOCTS),

6 MPOCTBIX M CIOXKHBIX BEIIECTB OT TMOJOXKEHHUS DSJIEMEHTOB B
Ilepuoanueckoit cucreme (B MaiblX [EpUOJAX M IJIABHBIX
MOJArPYNIax) v 3JEKTPOHHOTO CTPOCHUS aTOMa

7 YMmenue kinaccuuuupoBarh:

7.1 XAMHUYECKHE IJIEMEHTHI

7.2 HEOpraHUYEeCKUE BElIeCTBa

7.3 XUMUYECKHUE PEaKIINI

8 YMeH#ue onpenensrs:

8.1 BaJICHTHOCTh M CTETICHb OKUCJICHHSI XUMHUYECKHUX JIEMEHTOB, 3apsiI

' MOHA

8.2 BUJ XMMUYECKOW CBSI3U M THUI KPUCTAIUIMUECKOH CTPYKTYpHI B

' COCTUHEHUSIX

8.3 XapakTep Cpebl B BOJHBIX paCTBOpaX BEIIECTB (KHUCIOT, OCHOBAHUH)

8.4 OKUCITUTENb U BOCCTAHOBUTEIIb

9 YMeHue xapakTepu3oBarh (pU3NUecKre U XUMUYECKHUE CBOMCTBA:
MPOCTBIX BEIIECTB (KHCIOPOA, O30H, BOJOpPOA, TpaduT, ammas,

9.1 KpeMHHH, a30T, ¢ocdop, cepa, XJIOp, HATPUN, KaIH, MarHHMH,
KaJIbIIMH, aTIOMHHHH, JKEJIe30)
CIIOXHBIX BEIIECTB, B TOM YHMCJIE€ HMX BOJHBIX PAacTBOPOB (BOa,

9.9 aMMHaK, XJOPOBOJOPOJ, CEPOBOJOPOJ, OKCHJIBI H THIPOKCHJIBI

metaimoB |-l1A rpynm, amromunus, meau (1), nunka, xenesa (11 u

I11), okcuapt yrinepona (Il u IV), kpemuus (1V), azora u dpocdopa (111




u V), cepol (IV u VI), cepHucras, cepHas, a30TuCTas, a30THasd,
dbocdopHas, yrojibHasi, KpeMHHEBasK KHCJIOTA U UX COJIH )

IIPOrHO3UPOBATE M  XapaKTCPHU30BaTh CBOMCTBaA BCIICCTB B

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

93 3aBUCHMOCTH OT HMX CBOWCTB, BO3MOXXHOCTh IPOTCKAHHS
XUMHYECKUX TPEBPAIICHUN B PA3IMUHBIX YCIOBHSIX
10 YMeHue COCTaBIsATh MOJICKYJIIPHBIC U MOHHBIC YPABHCHUS PEaKIUH,
B TOM YHCJIE:
10.1 peaKkIuii HFOHHOTO OOMeHa
10.2 OKHCIIUTEIbHO-BOCCTAHOBHUTEIIbHBIX PEAKITUI
103 WUTIOCTPUPYIONINX XWMHUYECKHE CBOMCTBA HW3YYCHHBIX KJIACCOB
' (TpyIiT) HEOPraHMYECKUX BEIECTB
10.4 MOJTBEPKIAIOIIMX TEHETUYCCKYIO B3aUMOCBSI3b MEXTy HUMHU
11 YMeHue BBIYUCIATh (IPOBOAUTE PACUETHI):
111 OTHOCHUTEJIBHYK0 MOJICKYJISIPHYFO W MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJIFO XUMHYECKOTO DJIEMEHTA B COSAMHCHHIH
11.2 MAaCCOBYIO JIOJIFO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 M0 ypaBHEHUSAM XHMHYECKUX PEAKIUH U HAXOAUTh KOJIUYECTBO
' BEIeCTBa, 00BEM U MacCy peareHTOB WIIH MPOTYKTOB PEaKIIHH
12 Brnanenue (3HaHME OCHOB):
OCHOBHBIMH  METOJJaMHd  HAy4YHOro TMO3HaHus (HaAOIIO/IEeHHE,
121 U3MepeHHe, YKCIIEPUMEHT, MOJICIUPOBAHKE) TIPU U3YUCHUH BEIIECTB
' U XUMHYECKHUX SIBJICHUH; yMEHHE C(HOpMYIHpOBATH MPOOJIEMYy |
MPEJIOKUTH MMYTH €€ PEIICHUS
122 Oe3omacHOil pabOThl ¢ XMMHYECKUMHU BEIIECTBAMHU, XUMHUYECKOU
' MOCYJI0H ¥ JIa0OPAaTOPHBIM 000PYTOBAaHHEM
MpaBUJIaMU 0e30ImacHoro oOparteHus c BEIIIECTBAMH,
HCIIOJIb3YEMBIMH B ITOBCEAHCBHOW JKH3HU, IPABHIIAMU TTOBEACHHS B
123 HeNsix cOepekeHHs 30POBbSl U OKPYIXKAIOUIEH MPUPOIHON CPEIIbI;

MOHMMaHHE BpeJa (0MacHOCTH) BO3AEUCTBUS HA )KUBbIE OPTaHU3MBbI
ONPEAEIEHHBIX BEIIECTB, croco0oB YMEHBIIEHUS 51

MIPEAOTBPAIIEHUS X BPEIHOTO BO3JICHUCTBUS
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13.2

13.3

Hamuune MPAKTUYCCKUX HABBIKOB INIAHUPOBAHUA U OCYIICCTBIICHUSA

CICAYIOIHNX XUMHUYCCKUX SKCIICPUMCHTOB:

U3y4eHHEe U  OnucaHue  (U3MYECKHX  CBOWCTB  BEIIECTB;
03HAKOMJICHHE ¢ PU3UICCKIMH U XUMHUECKUMU SIBIICHUSIMU; OTIBITHI,
WUTIOCTPUPYIOIIHE MPU3HAKU MTPOTEKAHUA XUMHUECKUX peaklui
U3Yy4YEeHHE CIIOCOOOB pa3/iesieHus: cMeceit

MOJly4eHHUE KHUCIOpOJa M H3Y4YEHHE €ro CBOICTB; MOJIy4YeHHE
BOJIOPOJIa M U3YUYEHUE €r0 CBOMCTB; MOJIyYEHHUE YIIIEKUCIIOTO raza u
M3Y4YCHHE €ro CBOWCTB; IOJyYe€HHE aMMHaKa W H3yYeHUE €ro

CBOWCTB

13.4

135

IIPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJIeH
pPacTBOPEHHOIO BEILECTBA

IPUMEHEHUE  HMHAMKATOpOB  (JlakMyca,  METWUJIOpaHXa U
denondranenna) sl ONpeaeNeHUs XapakTepa Cpelibl B pacTBOPax

KHUCJIOT U ILIeJIoYei

13.6

HCCIICIOBAHNEC U ONHCAaHHE CBOICTB HCOPraHM4YCCKHUX BCIICCTB
Pa3IMYHBIX KJIACCOB; NU3YUCHUC B3aMMOACHCTBHUS KUCIOT C MCTajlllaMu,
OKCHJaMH METaJlJIOB, PaCcTBOPUMBIMHA )41 HEPACTBOPHUMBIMU
OCHOBAaHUAMHU, COJEIMH, IIOJYUYCHHUC HCEPACTBOPUMBIX OCHOBaHHﬁ;
BBITCCHCHUE OJHOro MCETajlyia JpyrumM M3 pacTBopa COJIH;
HUCCICIOBAaHUC aM(l)OTCpHBIX CBOICTB THAPOKCUIAOB aJTFOMUHUSA U

MUHKA

13.7

13.8

PEIICHUC SKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEMaM: «OCHOBHBIE KJIACChI
HEOPTaHNUYCCKUX COCHHHGHHﬁ)); ((aﬂeKTPOJII/ITI/I‘ICCKaH
JUCCOLIMAITHS) , «Baxneimue HeMeTaIbl U HX COCAMHCHUA,

«Baxneiiiine MeTalIbl M UX COSTUHECHUS

XUMHYECKHE  OKCIEPUMEHTBI,  HWUTIOCTPUPYIOIINE  MPU3HAKH
MPOTEKAHUS PEAKIIMH MOHHOTO OOMEHA; KaYeCTBEHHBIC PEaKIIUU Ha
MPHUCYTCTBYIOIINE B BOJHBIX PAacTBOpaxX HOHBI: XJIOPUI-, OpOMUI-,
wonua-, cynbdar-, d¢ocdar-, KapOOHAT-, CHIUKAT-aHUOHBI,
TUAPOKCUA-UOHBI, KATHOHBI aMMOHUSI, MaTHUS, KaJIbIUs, ATIOMUHUS,

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

14

YMmeHnue:




NpPEICTaBIATh PE3yJIbTaThl ASKCIEpUMEHTa B (opMe BBIBOJOB,

14.1 JIOKa3aTeNIbCTB, TpaUKOB U TAOIUIl W BBISABIATH SMITMPUUYECKHE
3aKOHOMEPHOCTH
YCTaHABIIMBATh  CBSI3M  MEXIYy  pEaIbHO  HAOIIOAaeMBIMU
14.2 XUMHYECKHUMH SIBJICHUSIMH W TIPOLIECCAMHU, TPOUCXOASIIUMH B

MakKpo- ¥ MUKPOMHUPE, 0OBACHATh IPUUMHBI MHOTOOOpPa3Hsl BEIIECTB




INEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, ITIPOBEPAEMbBIX HA OCHOBHOM
I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMUHU

Kon
1

11

IIpoBepsieMblii 3JIEMEHT COEePKAHUS

HepBOHa‘laJIBHBIG XHUMHUYCCKUEC ITOHATHUA

Yucrtsie BemecTBa U cMecu. CriocoObl pa3ienieHus: cMeceit

1.2

13

ATOMBI U MOJICKYIJIBI. Xumuueckue d31eMeHThl. CHMBOJIBI XMMHYECKHX

OJICMCHTOB. HpOCTBIC " CJIOKHBIC BEIICCTBA.

XumMuueckas Q)opMyna. BaneHTHOCT, aTOMOB XHMMHUYECKHUX DJICMEHTOB.

CreneHp OKUCICHUS

14

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OrtHocuTenbHAas aTOMHas Macca.
OTHOCHUTENIBHAS MOJICKYJISIpHAsA Macca. MaccoBas J0J1s1 XUMUYECKOTO DJIIEMEHTA

B COCAUMHCHUU

1.5

1.6

KonuuectBo BemectBa. Monb. MomsipHas Macca. MomsipHbiii 00bEM Ta30B.
B3aumocBsI3b KOMMYECTBa, MACCHI U YHCIIA CTPYKTYPHBIX €IMHUI] BEIIECTBA
dusnueckre U XUMHYECKHE SIBICHUI. XUMHUUECKas peakuuga u cé IMPU3HAKH.
3aKOH COXpaHEHHUsI MacChl BEUIECTB. XMMUUYECKUE YPaBHEHUS

HepI/IO,[[I/I‘IeCKI/Iﬁ 3aKOH H Hepnonﬂqecxaﬂ CHUCTEMAa XHMMHUYCCKHUX J3JICMCHTOB

J.1. MenneneeBa. CTpoeHue aToMOB

2.1

Ilepnonnueckuit 3akoH. Ilepumonnueckas cucreMa XHMHYECKHX DSJIEMEHTOB
JA.N. Menneneesa. Ilepuoasl u rpymnmbl. OU3HUECKUI CMBICI MOPSIAKOBOIO

HOMEpa, HOMEPOB NepHUOa U IPYIIIbI AJIEMEHTA

2.2

Crpoenne atomoB. CocTtaB aToMHBIX sifiep. M3oTomnbl. Dnektponsl. CTpoeHue
JIEKTPOHHBIX 000J0YeK aToMoB TMepBbIX 20 XHMHYECKHX DJIEMEHTOB

[Tepnonnueckoit cucrems! J[.11. MeHnneneesa

2.3

3aKOHOMepHOCTI/I B U3MCHEHHUH CBOMCTB XMMHUUECCKHUX DJIEMCHTOB MEPBBIX Tpex
NnepruoaoB, Kajus, KaJIbIUA (pa;u/lyca ATOMOB, JJICKTPOOTPUHIATCIBHOCTH,
MECTANIMYCCKUX U HEMECTAIIIMYCCKHUX CBOI>'ICTB) n Hux COG}II/IHGHI/Iﬁ B
COOTBCTCTBHHU C IIOJIOXKCHHEM OJICMCHTOB B HCpHOI{H‘-IGCKOﬁ CUCTEME H

CTPOCHUEM HUX aTOMOB

3.1

Crpoenue BemiecTBa

Xumunueckas cBg3b. KoBajeHTHas (HOHHpHaH )51 HCHOH}IpHaH) CBA3b.
QHCKTPOOTPI/IL[aTCJ'II)HOCTB XUMHYCCKHUX OJICMCHTOB. HNonnas CBS3b.

Merannueckas CBSI3b




3.2

Tunel KpUCTANIMYECKUX PEETOK (aTOMHAasl, HOHHAasA, MeETaInyecKas),
3aBUCUMOCTbH CBOMCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKON PEIIETKH U BHUAA

XUMHUYECKOH CBI3U

4.1

4.2

Baxwuelime npencraBuTeNM HEOPraHMYECKUX BellecTB. Hemertamibl U ux

COCIUHECHUA. MeTamisl ¥ uXx COCAUMHCHUS

Knaccudukanuss 1 HOMEHKJIaTypa HEOPraHHMYECKUX COCAMHEHUI: OKCHIIOB
(coneobpasyromue: OCHOBHBIE, KHUCJIOTHBIE, aM(pOTepHBIC) u
Hecosieo0pa3yomye, OCHOBaHHH (IMIENOYM W HEPacTBOPUMBIC OCHOBaHUS),
KHUCIOT (KUCIIOpOJCOAepkKame U OECKUCIOPOAHBIE, OIHOOCHOBHBIE U

MHOT'OOCHOBHBIC); COJICH (CPEIHUX U KUCITBIX)

dusnyeckue M XHUMHUYECKHE CBOMCTBA IMPOCTBIX BCIICCTB-HCMCTAJJIOB:

BOJIOPO/IA, XJIOpa, KUCIOPO/a, Cepbl, a30Ta, pocdopa, yriepoaa, KpeMHHUS

4.3

4.4

duznyeckre M XUMHYECKHE CBOMCTBA IMPOCTBIX BEIICCTB-MCTAJIJIOB: JIMTHUA,
HaTpusA, KaJIid, Mardivisd U KaJbOWs, aJIIOMUHHKA, KEJIC3a. BHCKTPOXHMH‘ICCKHﬁ

paa HaHpH)KeHI/Iﬁ MCTaJ1JIOB

dusnyeckue U XUMUYECKHE CBOMCTBA BOIOPOJHBIX COC,Z[I/IHeHI/Iﬁ HEMCTAJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOIOPO/IA, AaMMHUAKA

4.5

dusnyeckue U XMMHUYECKHE CBOMCTBA OKcHIOB HemetainioB: cepsl (1V, VI),
azora(ll, 1V, V), dochopa(lll, V), yraepoxa(ll, 1V), kpemuus(1V). [Tonydenue

OKCHUJO0B HEMETAJIJIIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cpoiictBa okcuaoB: metauioB |A-IIIA rpynn, munka, meau(ll) u

xene3a(ll, 111). TlonyueHne okcUIOB METAILIOB

XUMHUYECKUE CBOMCTBA OCHOBAHUHN U aM(OTEPHBIX THIPOKCUIOB (Ha MpUMeEpe
THIPOKCUIOB alllOMMHHUA, KeJe3a, ULuHKa). [loimydyeHne oOcCHOBaHUN U
aM(OTEPHBIX THAPOKCUIOB

OOmre XMMHUYecKre CBOWCTBA KUCIOT: XJIOPOBOJIOPOIHOM, CEPOBOAOPOAHOM,
CEpHUCTOM, CepHOM, a30THOH, (hochopHO, KpeMHHEBOM, yroabHOU. Ocobbie
XUMHUYECKHE CBOMCTBAa KOHIICHTPHUPOBAHHOM CEPHOM M a30THOM KHCIIOT.
[Tonydenune kucaor

OOme xuMHUYeckre cBoiicTBa cpeiHux coieil. [lomyuenue coneit
[Tonmyuyenue, cobupaHue, pacro3HaBaHHE BOAOPOJA, KHUCIOpPOJAa, aMMHaKa,

YTJIIEKHUCIIOTro ra3a B 1abopaTopuu
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[Tonyuenne aMMmaka, CEpHOM M @30THOM KUCJIOT B IPOMBITIUIEHHOCTH. O01ne

CTIOCOOBI OJTYYCHHUSI METAJIIOB




4.12

I'eneTnueckas CBA3b MCXKAY KJIaCCaMU HCOPTaHUYCCKUX COG,Z[I/IHGHI/Iﬁ

XUMHYECKUE PEAKIIUU

5.1

Knaccugukanus XuMHYECKUX peaKkIiil Mo pa3IudHbIM MPU3HAKAM: 110 YUCITY U
COCTaBy YyYacCTBYIOIIMX B pEaKIMM BEIIECTB, MO TEIUIOBOMY 3(ddexTy, mno

M3MEHEHHIO CTEIICHEH OKHMCICHUSI XUMUYECKHX YJIEMCHTOB

5.2

5.3

5.4

5.5

TernnoBoil APPeKT XUMHUYECKOH peakiuH, TEPMOXUMHUYECKHE YpaBHEHHUS.
OK30- U DJHIOTEPMUYECKHUE peakunuu. TepMOXUMUYECKUE YPABHEHHUS
OKHCIUTENTBHOBOCCTAHOBUTEIbHBIE peakui. OKUCIUTENIN U BOCCTAHOBUTEIIH.
IIpoueccel  OKMCIEHMSI W BOCCTAHOBJIEHMS.  ODJIEKTPOHHBIM  OayiaHC
OKHUCJINTEIIbHOBOCCTAHOBUTEIBHON PEAKIINH

Teopust anekrponuTudeckon quccounanuu. Katnonsl, aHHOHbBI. DJIEKTPOIUTHI
U HE3NEeKTPOoJUThl. CUJIbHBIE U ClIa0ble 31eKTPOauThl. CTeneHb TUCCOLMALUN

Peakuuu noHHOTO obMeHa. YcioBus IIPOTCKAHHA peaKI_II/Iﬁ HOHHOI'O 06MCHa,

IIOJIHBIE U COKPAIIEHHBIE HOHHBIE YPaBHEHHUS PEaKIIUU

XHMHMS M OKpYyXKarolas cpeaa

6.1

BemectBa m Marepuansl B IIOBCEJHEBHOM JKHM3HM 4YeloBeKka. besomacHoe
UCIOJIb30BAHUE BEUIECTB M XMMUYECKUX peakuuid B jgabopaTopuu U OBITY.

HepBaﬂ IIOMOIIb TP XUMHUYCCKUX OKOT'aX U OTPABJIICHHUAX

6.2

XUMUYECKOE 3arpsi3HEHUE OKpy’Kalolled cpeabl (KUCIOTHBIE  JOXKAM,
3arpsi3HEHUE TOYBbI, BO3JyXa M BOJOEMOB), CIIOCOOBI €ro MpeloTBpaIleHUs
[IpenensHas nomyctumasi koHueHTpauus Bemects (IIJK). Ponrs xumuu B
pelIEHNH HKOJIOTHYECKUX MpobieM. YcuieHue NapHUKOBOro 3ddekra,

pa3pylieHrue 030HOBOTO CJIOSI

6.3

6.4

ITpumenenue cepsl, a3ota, hocdopa, yrieposaa, KpeMHHUsS U UX COCTMHEHUN B
ObITY, MEAMIIMHE, MPOMBIIUIEHHOCTH M CEIbCKOM Xo3siiicTBe. [IpuMeneHue
METAJUIOB M CIUIABOB (CTallb, YYTYH, TIOPAJIOMHHMNA, OpoH3a) B OBITY H
MIPOMBIIIJIEHHOCTH UX coeuHeHuil. [loHsTHe 0 KOppo3uK METaI0B, OCHOBHbBIE
CIOCOOBI 3aIIUTHI UX OT KOPPO3UU

[TpupoaHble HMCTOYHMKM YTIJIEBOJOPONOB (Yrojb, HNPUPOAHBIN Tra3, He(Th),

MPOJYKTHI UX MepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBILIUIEHHOCTH

6.5

HepBOHa'-IaJ'II)HI)Ie MOHATHI 00 OPraHM4YCCKHUX BEIICCTBAX KaK O COCAWHCHHUAX
yriaepoaa (MCTaH, 9TaH, STUJICH, alICTUJICH, 3TAHOJI, INIMLICPHUH, YKCYCHAasd KI/ICJ'IOTa).
IloHsaTre 0 OMOJOTMYECKH BasKHBIX BCHICCTBAX: XXHUpax, 6CJ'IKaX, YTIIE€BOAaxX — U UX

POJIHM B )KU3HU YCIIOBCKA




Pacuyérer:

7.1 1o hopMysiaM XMMHYECKUX COSAMHEHUH
7.2 Macchl (MaccoBOM) 10JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 M0 XMMUYECKUM ypaBHEHUSAM




YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOT'O
MNPOLECCA
OBSA3ATEJIbHBIE YYEBHBIE MATEPUAJIBI AJ151 YYHEHUKA
Jns 8 kaacca
e Tadpuensin O.C. «Xumus. 8 Kitacc: yaeOHHK 1715 001Ie00pa30BaTEIbHBIX
opranusaruii» (M.: [Ipocserienue, 2025).
e TaGpueasn O.C., CiaakoB C.A., OctpoymoB U.I'. «Xumusa. COopHUK 3a/1a4 1
ynpaxuenuii. 8 kimace» (M.: IIpocserienue, 2022).

e Tab6puensin O.C., CiaakoB C.A., OctpoymoB U.I'. «Xumus. Pabouas rerpaas. 8
kinace» (M.: IIpocserienue, 2024).

Jlns 9 kimacca
e Tadpuensin O.C. «Xumus. 9 kiacc: yueOHHK 17151 00111€00pa30BaTEIBHBIX
opranmzanuit» (M.: [Ipocemenue, 2025).
o Ta6pueasn O.C., CiaakoB C.A., OctpoymoB U.I'. «Xumusa. COopHUK 3a/1a4 1
ynpaxHenuit. 9 kinace» (M.: [Ipocerenue, 2022).

e Tabpuensin O.C., CnagkoB C.A., OctpoymoB WU.I'. «Xumus. Pabouas tetpans. 9
kinace» (M.: IIpocsemienue, 2024).

METOAUYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA
1. YyeOHnKH U yuyeOHbIe ocOOus:
o yuebnuku ['abpuensna O.C., Octpoymosa U.I'., Cnankosa C.A. («Xumus» 1i1st 8 u 9
kiaccos, M.: [IpocBemieHue).
2. Meroauveckue MaTepHAaJIbl 1JIs1 YUUTEIS:
o T'apa H.H., I'adpyceBa H.U. «Xumusi: 3a1a4HUK C ,,[IOMOITHUKOM: 8—9 KI1acchl»
(M.: [Ipocsenienue).
o Panenxmii A.M. «Xumus: quaakTHUecKuii Matepuan: 8—9 kiaccen» (M.:
IIpoceenienue).
o T'apa H.H. «Xumus: ypoku: 8 ki.» (M.: Ilpocenienue).
o Tadpueasin O.C., OctpoymoB H.I'. «HacrosnbpHas kHUra yuyuTels 1o XUMHUH. 8
kimace» (M.: poda, 2022).
o Tab6puensn O.C. «<Meroguueckoe mocodue ais yaurens. Xumus. 8—9 kiy» (M.:
Hpoda, 2010).
HUDPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

8 KJIACC
https://resh.edu.ru
https://www.yaklass.ru/

https://videouroki.net/video/himiya/8-class/
https://m.edsoo.ru/7f41837c

9 KJIACC
https://resh.edu.ru
https://www.yaklass.ru/

https://videouroki.net/video/himiya/9-class/
https://m.edsoo.ru/7f41a636



https://resh.edu.ru/
https://www.yaklass.ru/
https://videouroki.net/video/himiya/8-class/
https://resh.edu.ru/
https://www.yaklass.ru/
https://videouroki.net/video/himiya/9-class/
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