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INOACHUTEJIBHAS 3AIINCKA

[IporpaMma 10O XUMHUM Ha YPOBHE OCHOBHOTO o0OIlero oOpa3oBaHUs
COCTaBJICHAa Ha OCHOBE TpeOOBaHWUA K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0pa30oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOLIEro 00pa30oBaHUs, MPEICTABICHHBIX
B ®I'OC OO0, a Ttakxke Ha OCHOBe (QenepaabHO pabdodeil mporpaMMbl
BOCIUTAHUS U C Y4ETOM KOHUENIMHU NMPENOIaBaHUs yueOHOro mpeaMeTa « XUMUs»
B 00pa3oBaTeIbHBIX Oopranu3anusiax Poccuiickoit deneparuu.

[Iporpamma 1o xumMuM Ha€T TPEJCTABICHHE O IEsIX, OOIIel crpareruu
oOydeHMs, BOCHHTAHHS W PA3BUTUA OOYYalOUIUXCS CpEeICTBAMU y4eOHOTrO
MpeaMeTa, YCTaHABJIMBAET o0s13aTenbHOe NPEAMETHOE COJIEp)KaHHE,
IPEAYCMAaTPUBAET PACHPEACIICHHE €ro IO KjlaccaM U CTPYKTYPHUPOBAHHUE IIO
pazmenaM M TE€MaM MPOrpaMMbl IO XHMHUHU, ONPEIETSAET KOJUYECTBEHHBIE U
KaueCTBEHHBIE XapaKTePUCTUKHU coJlepKaHus, PEKOMEHAYEMYIO
MOCJIEIOBATEIBHOCTh ~ M3YYEHUSI XUMHHM C Y4ETOM  MEXKIPEAMETHBIX H
BHYTPUIIPEJAMETHBIX  CBSI3€W, JIOTMKM  Y4eOHOro Mpouecca, BO3PACTHBIX
0cOOEHHOCTEW OOydaroluxcs, OIpeNesieT BO3MOXKHOCTH — IMpeAMeTa s
peayi3anuu TpeOOBaHUM K pe3ysbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHON
MporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a TaKkKe TPEOOBAHUN K
pe3ysbTaraM OOy4eHMs] XUMHUHU Ha YPOBHE IIeJIel U3yU4eHUS IPEIMETa 1 OCHOBHBIX
BUJIOB Yy4e€OHO-TIO3HABATEIbHON JESATENBHOCTH OOYYAIOIIEroCs MO OCBOEHUIO
y4e0HOTO COJIep KaHMSI.

3HaHUE XWMHUHU CIY)KUT OCHOBOW JUisi (hOPMHUPOBAHUS MHPOBO33PEHUS
00y4aromierocsi, €ro MpeACcTaBICHU O MaTepualibHOM E€IMHCTBE MUPA, BAXKHYIO
poib UrparoT (GopMUpyeMble XUMHUEH MPEJCTaBICHUS O B3aUMOMPEBPAIICHUSIX
SHEPrud M 00 SBOJIOIMHU BEIIECTB B MPUPOJE, O MYTIX PELICHUS TII0OATBHBIX
npoOJieM YCTOMYMBOIO PAa3BUTHUSI YEJIOBEUECTBA — CBHIPHEBOM, IHEPreTUYECKOM,
MUIIEBONM U SKOJIOTUYECKOI 0€30MacHOCTH, TPOOJIEM 31paBOOXPAHEHHUS.

N3ydyenune xumun:

CIOCOOCTBYET  peaju3allid  BO3MOXKHOCTEH Ui CaMOpa3BUTHS U
dbopMuUpOBaHUs KYJIbTYphI IUYHOCTH, €€ 001Iel U (YHKIIMOHAIbHOU TPaMOTHOCTH;

BHOCUT BKJaJ B (OpPMHUPOBAHUE MBIIUICHUS U TBOPUECKUX CIOCOOHOCTEH
OoOydJarmMXcs, HABBIKOB HX CaMOCTOSTEIbHOM  Y4eOHOW  JIeSITEeNbHOCTH,
AKCIIEPUMEHTAJILHBIX M HCCIEAOBATEIIbCKUX YMEHUH, HEOOXOIUMBIX KakK B
MOBCETHEBHOM JKU3HU, TaK U B TPO(ECCHOHATBHON IEATEIbHOCTH;

3HAKOMHUT CO CHEIU(GUKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAE€T OCHOBBI
LEJIOCTHOTO B3rJIsi[a Ha €AMHCTBO MPUPOJIbI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
sTanoM B (OPMUPOBAHUU E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH OOYJarOIINXCS,;



CrocoOCTBYeT (POPMUPOBAHUIO ILIEHHOCTHOTO OTHOIIECHUS K €CTECTBEHHO-
HAay4YHBIM 3HAHUSM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIAJl B SKOJOTUYECKOE
oOpazoBaHue 00y4aromuXxcs.

JlanHble HampaBlieHUsT B OOy4E€HUH XUMHUU O0ECIeUUBAIOTCS Crelu(UKoit
COoJlep)KaHMsl ~ ydeOHOro  mpeAamMeTa, KOTOpbIM  SBISE€TCS  MEJaroru4ecku
aanTHPOBAHHBIM OTpa)KeHHEeM 0a30BOM HAYKH XUMHH Ha OMPEIEIEHHOM JTare ¢
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO OOHIEro oOpa3oBaHMsI OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIONIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX TIOHSITUN XUMHUU, OCHOB
HEOPraHUYEeCKOM XUMHUM W HEKOTOPHIX OTACIbHBIX 3HAUUMBIX TMOHITUH
OPraHU4ECKON XUMUH.

CrtpykTypa comepikaHus MPOrpaMMbI MO XUMHUU CHOPMHUPOBAHA HA OCHOBE
CUCTEMHOro moaxoaa kK €€ uzydeHuro. CoaepkaHue CKIaIbIBAE€TCA U3 CUCTEMBI
MOHSATUN O XUMHUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBI MTOHATHN O XUMHUUECKOI
peakuuu. OOe 3T CUCTEMBl CTPYKTYPHO OpraHM30BaHbl [0 MPUHIUITY
IIOCJIEIOBATENBHOTO Pa3BUTHS 3HAHUM HAa OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOTr0 ypOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akoHa /. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XMMUU;

— YYEHHS O CTPOEHUU aTOMA U XUMHUYECKOM CBSI3U;

— TpelNCTaBICHUN 00 DSIIEKTPOIUTHYECKOM JUCCOLMAIIMM BEIIECTB B
pacTBopax.

Teopernueckue 3HAHUA PAcCCMATPUBAIOTCS HAa OCHOBE AMIIUPUYECKU
MOJIYYEHHBIX U OCMBICIIEHHBIX (DAaKTOB, pa3BUBAIOTCS MOCIENOBATEILHO OT OJAHOIO
YpOBHSA K JIpyromMy, BBITIONHAS (PYHKIIUKW OOBSCHEHUS W MPOTHOZUPOBAHUS
CBOMCTB, CTPOEHUSA M BO3MOXHOCTEN MPAKTHUYECKOTO MPUMEHEHUS WU IMOJYYEHUS
M3y4aeMbIX BELIECTB.

OcBoeHue mporpaMMbl IO XHMHHU  CIOCOOCTBYeT  (DOPMHPOBAHUIO
IPEACTABICHUA O XMMHUYECKON COCTABJISIIOLIECH HAYYHOM KapTHUHBI MUpa B JIOTHUKE
€€ CHUCTEMHOW IPUPOABI, LIEHHOCTHOIO OTHOIICHHS K HAYYHOMY 3HAHUIO H
METOAaM TMO3HaHUS B Hayke. M3ydeHue XuMHM MPOUCXOAUT C IMPUBICUYCHHEM
3HAHMM W3 paHee HW3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXKaromuid MUpy,
«buonorus. 5-7 xmacce» u «Pusuka. 7 Kaacey.

[Ipy wu3yyeHUH XUMUU TNPOUCXOAUT (HOPMHUPOBAHHME 3HAHUM OCHOB
XUMHUYECKOM HAyKH KaK 00JacTH COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTUYECKOM
NEATEIbHOCTH YEJIOBEKAa M KakK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOH KYJIbTYPHI.
3amaya yd4eOHOro mnpeamera COCTOUT B (DOPMUPOBAHMHM CUCTEMBI XUMHUYECKHX
3HaHUW — BaKHEUIMX (haKTOB, MOHATHM, 3aKOHOB U TEOPETUUECKUX MOJOKECHUH,
JOCTYITHBIX O00O0OIIEHNWI MHUPOBO33PEHUYECKOTO XapakTepa, Ss3blka HayKd, B
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OpUOOIICHNM K HAyYHbIM METO/JaM TMO3HAHUS MpPU HM3YUYCHUH BELIECTB U
XUMHUYECKUX PeaklUid, B (OPMHUPOBAHUU U Pa3BUTHH IMO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHHH B Yy4eOHO-TIO3HABATEIIbHOM M Y4eOHO-HCCIEeI0BATEIbCKON
NEsITEIbHOCTH, OCBOGHMM IpaBUJI 0€30MacHOro oOpallleHusi C BEIIeCTBaMU B
IMOBCEIHEBHOMU >KU3HU.

[Ipy mM3ydeHHn XMMUU Ha YPOBHE OCHOBHOTO 0OIIIETr0 0Opa30BaHUs BaXKHOE
3Ha4YeHHe NMPUOOPETH TaKUe LEIH, KaK:

— (opmupoBaHHE MHTENJIEKTYaJIbHO pa3BUTOM JMYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIbHOMY NPUHATHIO PELICHU,
CIIOCOOHOM aJanTUPOBATHCS K OBICTPO MEHSIIOLUIUMCS YCIOBUSIM SKU3HU;

—  HampaBIEHHOCTb OOydYeHHsT Ha CHUCTEeMaTHMYecKoe MpHOOIICHHE
O0y4aroUmMxcss K CaMOCTOSTENbHON MO3HABaTEIbHOM JAEATeNbHOCTH, HAYyYHBIM
METOJIaM MO3HaHMs, (OPMUPYIOIIUM MOTHUBAIIMIO U PA3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrnieueHue ycloBUM, CIOCOOCTBYIONIMX TPUOOPETEHHUIO 00YyYarOIUMUCS
OIbITAa PAa3HOOOPA3HOM MEATEIBLHOCTH, IMO3HAHHUS M CAMOMNO3HAHUSA, KIIFOUEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIOIINX YHHBEPCAIBHOE 3HAYEHUE IS
pa3IM4YHbIX BUAOB JIEATEIBbHOCTH;

— (QopmupoBaHue o0mel (QYHKIMOHAIBHOM UM €CTECTBEHHO-HAY4YHOU
rPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBSICHATH U OLEHHUBATh SIBJICHUS
OKpYKaroUIEero MHpa, UCIOJIb3ysd 3HAHUS M OIBIT, MOJTYYEHHBbIE NMPU HU3YUEHUH
XUMHH, TPUMEHSTh WX TpPU pEIIeHHH NpoOJieM B TOBCEAHEBHOW XKHU3HU MU
TPYLOBOM NEATEIBLHOCTH;

— (dopMHpoBaHHWE y OOyYalolIUMXCS T'YMaHUCTUYECKHX OTHOLIEHUH,
NOHMMAaHHUS LEHHOCTH XUMHUYECKUX 3HAHUW JUIs BBIPAOOTKH HKOJIOTUYECKU
1enecoo0pa3Horo MOBEJAEHUST B OBITY U TPYIAOBOM JEATEIBHOCTH B LEJSAX
COXPAHEHUSI CBOETO 3/I0POBbS U OKPYKAIOILIECH TPUPOTHOU CPEABI;

— pa3BUTHE MOTHBAllMUd K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIIMTAHMIO Ha OCHOBE YCBOCHMS OOIICYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMISl W HANpPaBICHHOCTU AabHEHIIEro
o0yJeHus.

OOmee 4YUCIO YacoB, OTBEACHHBIX [UJII M3Y4YEHUS XHMHH Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusi, cocTaBiseT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJIelo), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHauanbHbIC XUMUYECKUE IOHATHSA

[Ipenmer xumuu. Ponb XUMUM B )KM3HHU YEIOBEKa. XUMHSI B CHCTEME HayK.
Tena u BemecTBa. PuU3MYECKHE CBOMCTBAa BEHIECTB. ATpEraTHOE COCTOSHHUE
BemecTB. [loHsiTHE O MeTOmax Mo3HaHUs B XUMUHU. YHCThIE BElIECTBA U CMECH.
CnocoObI pa3esieHus] CMECEH.

ATOMBI ¥ MOJEKYJbl. XHUMHYECKHE 3JIEeMEHThl. CHMBOJBI XUMHUYECKUX
a1eMeHTOB. [IpocThie U ClloKHBIE BellecTBa. ATOMHO-MOJICKYJISIPHOE YUSHUE.

Xumuaeckass (opmyrna. BaleHTHOCT, aTOMOB XHWMHYECKHX DJIEMEHTOB.
3aKOH TMOCTOSIHCTBA cocTraBa BemiecTB. (OTHOCHTENbHAsT aTOMHAas —Macca.
OTHOcUTENbHAs MOJIEKYJISIpHAs Macca. MaccoBast 10151 XMMHUYECKOrO AJIEMEHTA B
COCIMHEHUMU.

KonuuectBo BemecrBa. Monbs. MomnsipHast macca. B3auMoCBsI3b KOJIUYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX EAWHUI] BemecTBa. Pacuérel mo dopMynam
XUMHUYECKUX COCTUHEHUMN.

@u3NYECKUEe U XUMHYECKUE ABJICHUS. XUMHUUECKas PEakius U €€ MPU3HAKU.
3aKoH COXpaHEHHMsSI MacChl BelleCcTB. XuUMUUYeckue ypaBHeHus. Knaccuduxanms
XUMUYECKUX PEaKINil (COeAMHEHUS, PA3IOKESHUS, 3aMeIeHuUsI, 0OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCY0M, MpaBmiiaMu padOThl B JTaOOpaTOpuu |
npuéMamMu 0OpaIieHusl ¢ JJabopaTOPHBIM 000PYIOBaHUEM, U3yYCHHE W OMUCAHUE
(bU3MYECKUX CBOMCTB O00pa3IlOB HEOPraHMYECKHUX BEIIECTB, HAOJIOJICHUE
dusnuecknx (TIaBICHHE BOCKA, TasHHUE JIbJla, PAcTUpPaHUE caxapa B CTYIIKE,
KUIEHHE W KOHJEHCALMsI BOJbI) U XUMUYECKUX (TOPEHUE CBEYH, NMPOKATUBAHUE
METHOM MPOBOJIOKH, B3aUMOCHCTBUE MeJla C KHCIIOTOW) SIBJICHUH, HAOTIOIeHNE U
OMKMCAHKWE MPU3HAKOB MPOTEKAHUS XUMUYECKHUX peakuuil (pasyio’keHue caxapa,
B3aMMO/JICHCTBUE CEPHOM KHCIIOTHI C XJIOPUIOM Oapusi, pa3ioKeHUue THIPOKCHAA
meau (Il) mpu HarpeBaHwuu, B3anMOICHCTBHE XKene3a ¢ pacTBopoM coiu meau (11),
U3Y4YEHHE CIIOCOOOB pa3/iefieHUs] CMECEi: ¢ MOMOIIbI0 MarHuTa, (pUIbTPOBaHUE,
BbITIApUBAHUE, AUCTUIUIALIMS, XpoMaTtorpadus, IpOBEICHUE OUUCTKA MOBApPEHHOM
CONMM, HaONIOJCHHWE W  ONUCAaHUE  PE3YJIbTaTOB  MPOBEJEHUS  OIIbITA,
WUTFOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MAacCChl, CO3/IaHHE MOJEIEH MOJIEKYI
(ILIapOCTEP>KHEBBIX).

Baxxneilune npeacTaBuTe/ Il HEOPraHMYECKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopon — 3j1eMEHT U IpocToe
BerecTBO. HaxoxmeHnue kuciaopona B mpupoae, (U3NUECKHe W XUMHYECKUE
cBoiictBa (peakiuu rtopeHus). Okcunabl. [Ipumenenue xkuciopoga. CrocoObI
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MOJIYYCHUSI KUCTIOpOJla B JIabOpaTOpuM M MPOMBIIUIEHHOCTH. KpyroBopor
Kuciopoa B npupoje. O30H — atoTponHasi MOAU(PHUKALINS KUCIOPOIa.

TemmoBoil >PpeKkT XUMHUYECKOM peakuuu, TEPMOXMMHUYECKUE YpPaBHEHHS,
9K30- U DHAOTEPMUYECKHE pEaKIUu. TOIIMBO: yroib W METaH. 3arpsi3HECHUE
BO3/yXa, yCUJIEHHE MapHUKOBOTO 3 (eKTa, pa3pylieHHe 030HOBOTO CIIOS.

Bomopon — omeMeHT M mpocroe BemecTBo. Haxoxaenue Bomopona B
npupone, ¢GU3MUECKME U XHUMHUYECKHE CBOWCTBA, NPUMEHEHHE, CIIOCOOBI
nosyyeHus. Kucnorsl u conu.

MonsipHblil 00bEM ra3oB. Pacuérsl Mo XMMHUYECKUM YPaBHEHUSIM.

dusnyeckue CBOMCTBA BOABL. Boma Kak pacTBOpuTelb. PacTBOpBL.
HachllieHHble 1 HEHACBIIIEHHBIE pPacTBOPhl. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBast 10751 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BO/AbL. OCHOBAaHMS.
Ponp pacTBOpOB B pupoJe U B KU3HU 4YeToBeKa. KpyroBopoT BOIbI B MPUPOJE.
3arps3HeHue NPUPOIHBIX BoJ. OXpaHa U OYMCTKA IPUPOIHBIX BOJI.

Krnaccudukamnus Heoprannyeckux coeauHenuit. Oxcunbl. Knaccudukarms
OKCHIOB:  coyieoOpa3yromue (OCHOBHBIC, KHCIOTHBIE, aMQpOTEepHBIE) U
HeconeoOpasyomue. HomeHknarypa okcuaoB. DU3MYECKHE U XUMHUYECKUE
CBOMCTBa OKCUJIOB. [losTyyeHne OKCHIOB.

OcHoBanus. Knaccudukanus OCHOBaHM: INENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HoMmenkiarypa ocHoBaHui. PU3WUECKHE U XUMHUYECKHE CBOMCTBA
ocHoBaHuU. [lonydeHrne OCHOBaHMUI.

Kucnorsl. Knaccudukamnus kuciaor. Homenknarypa kucinor. Ousndeckue u
XUMHUYECKHE CBOMCTBAa KHUCIOT. Psa aktuBHOocTH MetaiuioB H. H. bekerosa.
[Tonydyenue KucIor.

Comu. Homenknatypa coneil. @U3HUECKUE U XUMUYECKHUE CBOMCTBA COJIEH.
[Tonyuenue counen.

['eneTnueckas CBsI3b MEXY KJIACCAMU HEOPTraHUYECKUX COCIUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIPENIEIICHNE COAECPKAHUS KUCIOPOAa B BO3AYXE, MOTYyYEHHE,
cobupaHue, pacrno3HaBaHWE W HW3YUYCHHE CBOWCTB KHCIOpPOJAa, HaOMoIeHNe
B3aMMOJICIICTBUSI BEIIECTB C KHUCIOPOJOM U YCJIOBUSL BO3HUKHOBEHHUS W
MpeKpalieHusi TopeHus (moxkapa), O3HAKOMJICHHE C oOpa3llaMh OKCHUIOB U
ONKMCAHME HX CBOWCTB, IOJY4YEHUE, COOMpPAHHE, PACIO3HABAHUE U HU3YyYEHHUE
CBOMCTB BOAoOpoja (ropeHue), B3auMoaeicTBue Bogopoga ¢ okcuaoMm meau (1)
(BO3MOXKHO HCIMOJIb30BAaHUE BHUEOMATEPHUAIOB), HaOMOIeHE O00pa3lloB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIENOBaHUE OCOOCHHOCTEH pPacTBOPEHHUS BEIIECTB C
pa3IMYHOM pPACTBOPUMOCTBIO, IIPUTOTOBIEHHE PACTBOPOB C ONPEACIEHHON
MAacCOBOM JI0JIEM PAaCTBOPEHHOI'O BEIIECTBA, B3AMMOJIEHMCTBUE BOJABI C METAJIIAMHU
(HaTpyeM ©  KaibllueM) (BO3MOXXHO  HCIIOJIb30BAHUE  BUIECOMATEPHUAIIOB),
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UCClIeIOBaHUE O00pa3lOB HEOPraHMYECKUX BELIECTB Ppa3IMYHBIX KJIACCOB,
HaOJI0/ICHNEe U3MEHEHMsI OKPAaCKU MHAMKATOPOB B PAcTBOpax KUCJIOT U IIEJIOYEH,
n3ydyeHue B3auMmozeiicTBus okcuaa meau () ¢ pacTtBopoM cepHOM KHUCIOTHI,
KHCIIOT C METAJUIAaMHU, PEaKIUi HEUTpalnu3alu{, IOJYy4YEHHE HEepacTBOPUMBIX
OCHOBAHWM, BBITECHEHME OJHOIO METAUIa APYTMM M3 pacTBOpa COJIM, PELICHHE
JKCIIEPUMEHTAJIBHBIX 3a1ad M0 Teme «BaxHednme KiIacchl HEOPraHMYECKUX
COCIMHEHUI.

HHepuonuuyecknin 3axkoH u Ilepuoamyeckass cucreMa XHMHYECKHX
iemeHToB JI. WU. MenpgesneeBa. CrpoeHne aroMoB. XUMHYECKasi CBS3b.
OKHUCJIUTETBHO-BOCCTAHOBHUTEIbHbIE PeaKIUH

[lepBbie TOMBITKK KIACCU(PUKAUU XUMHUYECKHX 3JeMeHTOB. [loHsiTHe O
rpynnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M IIEJOYHO3EMEIbHBIE METALIbI,
rajloreHbl, UHEPTHBIE ra3bl). DJIEMEHTHI, KOTOpbIE 00pa3yroT aM(OTEPHbIE OKCUIbI
Y TUAPOKCHUIBI.

Ileprnoanuecknii 3akoH. [lepruoauyeckas cucreMa XUMUYECKUX 3JIEMEHTOB /1.
N. Menneneea.  KopoTkomepuonnas W JJIUHHONEpUOAHAS  (OPMBI
[lepnonnueckon cucremsl xumudeckux dymeMeHToB J[. M. Menneneesa. [lepruozsr
u rpynnbl. PU3MUECKUMI CMBICH IOPAJKOBOIO HOMEpPA, HOMEPOB IEpHoAa Hu
IPYIIIBI 3JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siiep. M3oTonsl. DiekTponsl. CTpoeHue
ANEKTPOHHBIX  000J04YeK aroMoB TNepBbIX 20 XMMHYECKHX 3JIEMEHTOB
[Tepuomnueckor cucremsl [[. . Menneneea. XapakTepucTuka XHUMHUYECKOIO
3JIEMEHTA 110 ero noyioxkeHuto B [lepuonnueckon cucreme 1. . Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHHUsSl paJuyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB,
METAJUNIMYECKUX U HEMETAIMYECKUX CBOMCTB MO IPYIIIAM U MIEPUOIAM.

3nauenue [lepuonnueckoro 3akoHa u Ilepuoaudeckon CUCTEMbI XUMUYECKUX
JJIEMEHTOB JUIsl pa3BUTUA HAayku W npaktuku. JI. M. MenneneeB — yuyéHbli u
rpaXKJaHuH.

Xumuueckass cBs3b. KoBaneHTHass (HOJsipHAs M HEMOJSIpHAsl) CBS3b.
DIEeKTPOOTPULIATEIBHOCTh XUMUYECKHUX JIEMEHTOB. MIOHHAs! CBSA3b.

Crenenp  okucieHus.  OKHUCIHMTEIBHO-BOCCTAHOBUTEJIBHBIC  PEAKLUU.
[Ipoueccel okucaeHus U BOcCTaHOBIEHUA. OKHUCIUTENN U BOCCTAHOBUTEINH.

Xumuueckuii IKcnepumenm:

U3ydeHrue OoOpa3loB BELIECTB METAJUIOB U HEMETAJUIOB, B3aHUMOJEHCTBUE
TUAPOKCUJA LHMHKA C PACTBOPAMHU KHCIOT W WLIEJNOYei, MPOBEACHHUE OIbITOB,
WUTIOCTPUPYIOIIUX ~ NPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX — PEAKLUI
(ropeHue, peakuu pa3aoxKeHUs, COeTUHECHHUS).

Mesicnpeomemmuoie céa3u



Peanuzanuss MeXNpeaIMETHBIX CBSI3€M IpU HM3YYEHUM XUMHUHU B 8 Kiacce
OCYIIECTBIIICTCS dYepe3 HCIONIb30BaHUE KaK OOIIUX eCTeCTBEHHO-HAYYHBIX
MOHSTUN, TaK W MOHATHUH, SBIISIIOIINXCS CUCTEMHBIMU U1 OTAEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 IIMKJIA.

OO0nue ecTeCTBEHHO-HAaY4YHBbIC MOHATHS: HAy4YHbIA (DaKT, THMOTE3a, TEOPHUS,
3aKOH, AaHalii3, CHHTE3, KiIacCUUKaIUsg, TEePHOJIUYHOCTh, HAOJIOJICHHE,
SKCIIEPUMEHT, MOAECITUPOBAHNE, U3MEPEHUE, MOJEIb, SIBIICHUE.

dusuka: Marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU]I,
W30TOIIbI, PAJIMOAKTUBHOCTb, MOJIEKYJIA, JJICKTPUUECKUN 3apsiji, BEIIECTBO, TEJIO,
00BbEM, arperaTHoe COCTOSTHHE BEIIECTBA, a3, (PM3MYECKUE BEIMYMHBI, €TUHUIIBI
M3MEPEHUsI, KOCMOC, IUTAHETHI, 3BE3/1b1, COHILE.

buonorus: dorocuntes, nprxanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaIbl, TOPHbIE TMOPOJbI,
TMOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XMMHUYECKAs peakUus

Ilepnonnuecknii 3akoH. Ileprnonnyueckas cucTeMa XUMHUYECKHUX dJIEMEHTOB /.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B H3MEHEHUM CBOWMCTB
XUMHUYECKUX DJIEMEHTOB TIEPBBIX TPEX MNEPUOAOB, Kauusd, KaIbIUd W HX
COCIMHEHUHW B COOTBETCTBHUU C IIOJOKEHUEM DJJIEMEHTOB B llepmomnueckon
CHUCTEME U CTPOCHUEM MX ATOMOB.

CtpoeHue BelllecTBa: BUIbl XUMHYECKOW CBSI3U. THIBI KPUCTALIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIIECTBA OT THIA KPUCTAUIMYECKON PEUIETKU H
BUJa XUMHUYECKOU CBSI3H.

Krnaccudukanuss 1 HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB. XUMUYECKUE
CBOMCTBA BEILIECTB, OTHOCAIIMXCS K PA3JIMUYHBIM KJlaccaM HEOPraHUYeCKUX
COCAMHEHUN, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukarmss XuMUYeCKUX PEaKIliid MO Pa3IudHbIM MpU3HAKaM (10 YHCITY
U COCTaBy YYacTBYIOIIMX B pEaKIMU BEIIECTB, MO TeIIoBoMy 3(ddexTy, Mo
W3MEHEHUIO CTEMECHEW OKMCIICHHS XUMHUYECKHX AJIEMEHTOB, 0 00paTUMOCTH, IO
Y4acTHIO KaTajau3aTropa). DK30- U SHJIOTEPMUUYECKUE PEaKIIMH, TEPMOXUMUUECKUE
YPAaBHEHUS.

[lonsiTue 0 ckopocTH XuMu4eckoil peakuuu. IloHarne o0 oOpaTUMBIX U
HEOOpaTUMBIX XMMHUYECKUX peakiusx. [IoHITHe O TOMOIe€HHBIX M T€TePOTCHHBIX
peakuusx. [lonsitue o katanuse. [loHsaTHE 0 XMMHUUYECKOM paBHOBEeCHU. DAKTOPBHI,
BIIUSIIOIIAE HAa CKOPOCTh XHUMHUYECKOW PEAKIMU M IOJIOKECHUE XUMHUUYECKOrO
paBHOBECHS.

OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE ~ PEaKIMU,  JJICKTPOHHBIM  OasaHc
OKHCJIUTEJIbHO-BOCCTAHOBUTEIIHLHOMN pEaKIum. CocraBienue YpPaBHEHUU
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OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMl C  HCIOJB30BAHUEM  METOZA
AIIEKTPOHHOT O OaliaHca.

Teopust 3JIEKTPOIUTUYECKON JUCCOLMALAN. DIEKTPOIUTHI U HEANEKTPOIUTHI.
KaTtnonsl, annonsl. MexaHu3M [IHCCOLUMAIIMU BEIIECTB C Pa3IMYHBIMH BUIAMHU
xuMuueckont csizu. Crenenn aucconuanuu. CUabHbIE U c1a0ble SJIEKTPOJIHUTHI.

Peakiiuu noHHOTrO 0OMeHa. Y CoBHs MPOTEKaHUSI peaKIMil HOHHOTO OOMEHa,
MOJIHBIE W COKpAalIEHHbIE HWOHHBIE YypaBHEHUs peakuuii. CBONCTBA KHUCIIOT,
OCHOBAaHMM W cojJell B CBeTe TMpPEACTaBICHUM 00 BIEKTPOIUTHUECKOU
nucconuanui. KauecTBeHHbIEC peakiiuy Ha UOHBI. [IoHATHE O THApPOIM3E COJEH.

Xumuyeckuui IKChepumMeHm:

O3HAKOMJICHHE C MOJEISMU KPHUCTAJUIMYECKUX PEMIETOK HEOPraHWYECKUX
BEIIECTB — METAJUIOB M HEMETAUIOB (TpaduTa W aiMasza), CIOXKHBIX BEIIECTB
(xyopua HaTpUsi), UCCIICAOBAHNE 3aBUCUMOCTH CKOPOCTH XUMUYECKOW pPEaKIMH
OT BO3MCHUCTBUS PA3IMYHBIX (HAKTOPOB, HCCICAOBAHUE DICKTPOIMPOBOIHOCTH
pacTBOPOB BEIIECTB, MPOLECCAa AUCCOLMAIMU KHCIOT, WIEJIOYEd U  COJIeH
(BO3MOXKHO  HMCHOJB30BAaHWE BHUJIEO MaTEpPUAIOB), IMPOBEJCHHUE  OIBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  MPOTEKaHUs  peakuuil  HOHHOro  oOMeHa
(oOpa3oBaHMe oOcajka, BbBIJCICHHE Ta3a, OOpa30oBaHHE BOJIbI), OIBITOB,
WUTIOCTPUPYIOIIUX —~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakiuu pa3joXKEHUs, COSAMHEHUS), pacliO3HABAaHUE HEOPTraHUYECKUX
BCIIECTB C IIOMOUIbI0 KAYECTBEHHBIX pEAKIHMl HA  HWOHBI, PEIICHUE
AKCIEPUMEHTAIIbHBIX 33]1a4.

HeMeTa/uibl 1 MX COeITUHEHHUSA

OO6mras  xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (U3MYECKUe CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOr€HOB. XMMHMYECKHE CBOWCTBA Ha IPUMEpPE  XJopa
(B3aUMOJICICTBUME € MeETAUIaMH, HEMETa/UlaMH, IejodaMu). XJOPOBOAOPO.
ConsiHast KHCIOTa, XMMUYECKHUE CBOICTBA, MOJydE€HHE, NpUMeHeHue. JleiicTBue
XJIOpa ¥ XJIOPOBOJOPOJA HA OpPraHMW3M 4YelOBeKa. BaKHelIne XJIOpUIbl U UX
HAXO0XJCHHUE B PUPOJE.

O6mas xapakrepuctuka 3yeMeHToB VIA-rpynmnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIe CTerneHU oKucieHus. CTpoeHue u (Puanueckue CBOICTBA
MPOCTBIX BEIIECTB — KUCIOPOAA U Cephbl. AJUTOTPOIHBIE MOAU(PUKAIIUN KUCIOPOa
U ceppl. XuMudeckue cBoictBa cepbl. CepoBoOpoa, CTpoeHue, Gu3NuecKue u
XUMHUYECKUE CBOMCTBA. OKCHUIBI CEPbl KAK MPEICTABUTENIA KHUCJIOTHBIX OKCHJOB.
CepHas kuciora, (U3MYECKHME M XHMHUYECKHMEe CcBoicTBa (oOmue Kak
OpeCTaBUTENsl Kjlacca KHUCIOT M creudduueckue). XUMHUYECKUE PpPEeaKIHH,
JeXalue B OCHOBE MPOMBIIIJICHHOTO CHoco0a TOJYyYeHUsS CEPHOM KHCIIOTHI.
[Tpumenenue cepHoil KUCI0Thl. CONM CEPHOIM KUCIOThI, KAUECTBEHHAs! PEaKIIUs Ha
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cynbdar-uod. HaxoxxneHnue cepbl U €€ COeIMHEHUN B mpupojie. XUMUYECKOE
3arps3HEHUE OKpYXKarolled Cpelbl COCIUHEHUSIMU cepbl (KHUCIOTHBIE 10U,
3arpsi3HEHUE BO3/yXa U BOJOEMOB), CITOCOOBI €ro MPe0TBPaICHUS.

OOmas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTENEHH OKUCIIEHUA. A30T, paclpOCTpPaHEHHE B MPHUPOJE,
¢usnyeckue u xumudeckue cpoicTra. KpyroBopor azora B npupoje. AMMHAK, €ro
¢u3nyeckue U XMMHUECKHUE CBOIMCTBa, MONyYeHre U npuMeHeHue. Conu aMMOHMS,
ux Qu3nMUecKre U XMMUYECKHEe CBOMCTBRA, MpruMeHeHne. KauecTBeHHas peakius Ha
MOHBl aMMOHHS. A30THas KHCIOTa, €€ TMojydeHue, (PU3nYecKue W XUMHYECKUE
cBolicTBa (0OIIMEe KaKk TMPEICTaBUTENs Kjacca KHUCIOT W crhenuduueckue).
Hcnonb3oBaHME HUTPATOB W COJNEH aMMOHHUSI B KadeCTBE MHUHEPAIbHbBIX
ynoOpeHuii. XuMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COSTMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXIM, 3arpsS3HEHHE BO3lyXa, MOYBbl U BOM0EMOB). Docdop,
aitorponHeie Monupukanuu (ocdopa, (puUMUECKHe U XUMHUUECKHE CBOWCTBA.
Oxkcun docdopa (V) u dbocdopnas kucinora, Gpu3HUIEcKUe 1 XUMHUUECKUE CBOMCTBA,
nonyyenue. Mcnons3oBanue ¢pocdaroB B KaueCTBE MUHEPATBbHBIX YAOOPEHUH.

OO6mas xapakrepuctuka 351eMeHTOB IVA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapakTEpHbIE  CTENEHH  OKHUCJIEHHUS.  YTJIEpOoJ,  aUIOTPOIIHBIE
Moau(UKaIMKM, paclpoCTpaHEHWE B MpupoAe, (U3HUEeCKUe U XUMHYECKHE
cBoiicTBa. Ancopouus. Kpyroopot yrinepona B npupoae. OKCuzbl yriepona, ux
¢u3nyeckue W XUMHYECKHE CBOWCTBA, JCWCTBUE Ha JKUBBIE OpPraHU3MBI,
NOJyYeHHE W IPUMEHEHHE. DKOJIOTHYecKue MpoOJIeMbl, CBSI3aHHBIE C OKCHUIOM
yraepoga (IV), rumore3a TI00aJbHOTO TMOTEIUICHUS KIWMAaTa, MapHUKOBBIM
adekr. YronapHas KuciaoTa U €€ conu, uX GU3NUEeCKue U XMMHUECKHUEe CBOWCTRA,
nojlyueHue W mnpuMeHeHwe. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEAUIMHE, MPOMBIIIJIEHHOCTH U CEJIbCKOM
XO35IMCTBE.

[lepBoHavanpHbIe MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COSAMHEHUSIX
yriaepoja (MeTaH, 3TaH, TUJICH, alleTHUJICH, TaHOJI, TJIULEPUH, YKCYCHAsl KUCIIOTA).
[IpupoaHble HCTOYHUKHA YIJEBOAOPOAOB (Yrojib, HIPHUPOAHBIA Tra3, HEPTh),
IPOAYKTHl MX TepepadoTKu (OC€H3WH), MX POJb B OBITY M IMPOMBIIUICHHOCTH.
[TonsiTie 0 OMONIOTUYECKU BaXKHBIX BEIIECTBAX: JKMpaX, OenKax, YyriieBogax — U Ux
poIM B KM3HM 4elloBeKa. MarepuanbHOE €IMHCTBO OpPraHMYECKUX U
HEOPraHM4YeCKUX COETMHEHUN.

KpeMHuuii, ero ¢usnueckue U XUMHYECKHUE CBOICTBA, NOJIyYE€HUE U
npuMenenue. CoequHeHHs KpeMHusi B mnpupoze. OOmue mnpencraBieHUs 00
okcuse kpeMuus (IV) u kpemuueBoit kucinore. CUIMKAThI, UX UCIOJIb30BAaHHE B
ObITY, B MPOMBIIIJIEHHOCTH. BaxxHelmure cTpouTeNnbHbIe MaTephaibl: KepaMuKa,
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CTEKJIO, LIEMEHT, OeTOH, Xkene300eToH. [Ipobiembl 0e30MacHOro MCIONIb30BaAHUS
CTPOUTEIIbHBIX MAaTEPUAJIOB B IOBCEIHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3ydeHHe 00paslioB HEOPraHMYECKUX BEILECTB, CBOMCTB COJIIHOW KHCIOTHI,
IPOBEJICHUE KaYECTBEHHBIX PEaKIMi Ha XJOPUI-MOHBI U HAOJII0CHUE MMPU3HAKOB
UX TPOTEKaHHUS, OIBITHI, OTpaxaronue (QU3nYecKkne M XUMUYECKUE CBOWCTBA
rajJJoreHOB M UX COEIMHEHUM (BO3MOXKHO MCIIOJIb30BAHUE BHIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpa3lamMyd XJOpPUAOB (TAJOTE€HUIOB), O3HAKOMJICHUE C
obpasmaMu  ceppl M €€  COCIMHEHUSIMU  (BO3MOXHO  HCIOJIb30BaHHE
BUJICOMAaTEpUaAJIOB), HAOJIOJICHHUE TIpollecca OOYrJIMBaHUsl caxapa Ioj JeHCTBHEM
KOHILICHTPUPOBAHHOW  CEPHOM  KHUCJIOTHI, H3y4YEHHE XUMHUYECKHUX CBOMCTB
pa30aBIIEHHOM CEpHON KUCIIOTHI, TPOBEACHHE KaUeCTBEHHOM peaklnu Ha cynabdar-
MOH U HaONIofieHue Npu3HaKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3NYECKUMHU
CBOWCTBaMH a30Ta, Qochopa U UX COENUHEHUN (BOZMOXKHO HCIOJIb30BaHHE
BUJICOMAaTEpHaAJIOB), 00pa3liaMu a30THBIX U (PocopHBIX ynoOpeHuH, MoJydyeHHeE,
coOupaHue, pacrno3HaBaHWE W HW3YyUYEHHE CBOICTB amMMHuaka, MpOBEACHUE
KaueCTBEHHbBIX PEAKIMH Ha MOH aMMOHUS U Pochar-uoH U U3y4eHHE MPU3HAKOB
UX MPOTEKaHUs1, B3aUMOJECHCTBUE KOHLIECHTPUPOBAHHOW a30THOM KHUCIIOThI C MEABIO
(BO3MOKHO HCIIO0JIb30BaHUE BUJIEOMATEPUAIIOB), U3Yy4EHHE Mojenen
KPUCTATMYECKUX PEHIETOK anMaza, rpaduta, (QysuiepeHa, O3HAKOMIIEHUE C
MPOLIECCOM  aJCOPOIMU PACTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOWCTBOM IPOTHBOTa3a, MOJIyueHUE, COOMpaHue, paclo3HaBaHUE U U3ydCHHE
CBOMCTB YIJICKHCJIOTO Ta3a, MPOBEJCHNE KAYECTBEHHBIX PEaKInii Ha KapOoOHAT |
CWIMKAT-UOHBl M M3y4Y€HHWE TMPU3HAKOB HMX MPOTEKAHUs, O3HAKOMJICHHE C
OPOIYKIIMEN CHJIMKATHOM MPOMBIIUICHHOCTH, PEIIEHUE 3KCIEPUMEHTAIbHBIX
3a/1a4 1o teMe «BaxkHelmme HeMeTaJuTbl U UX COEUHEHHUS.

MeTa/iibl 4 MX COEIMHEHUSA

OO1ast XapaKTepruCTUKa XUMHUYECKUX 3JIEMEHTOB — METaJNIOB HA OCHOBAHUU
ux 1mnojoxeHuss B llepuoamyeckoin cucreme xumudeckux siaeMmeHTtoB J[. WM.
MenpaeneeBa n ctpoeHus: aToMoB. CTpoeHrne MeTauioB. Mertajuinueckas CBsi3b U
METAJUIMYECKasd  KPUCTAJUIMYECKAss  pEIIETKa.  DJIEKTPOXMMUYECKUN  pAll
HarpspkeHUH MetaioB. OU3nyecknue U XMMHUYECKHUE CBOMCTBAa MeTayuioB. O0ume
CrocoObl TONIydeHHs] MeTayuioB. IloHATHE O KOpPpPO3UMM METAIOB, OCHOBHBIE
CcrocoObl 3ammThl UX OT Kopposuu. CraBel (CTaib, YYryH, AIOPAIFOMUHUMH,
OpoH3a) U UX MPUMEHEHUE B ObITY U MPOMBIILICHHOCTH.

Illenounsie MeTambl: nojiokeHue B llepronnyeckor cuCTEME XMMHUYECKHUX
anemeHToB /. M. MeHnneneeBa, CTpO€HHE WX AaTOMOB, HAaxOXJIECHHE B IMPUPOJIE.
duznyeckre U XMMUYECKHE CBOMCTBA (Ha mpumMepe HaTpusi U kanus). OKcuabl u
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TUAPOKCUABl HaTpusi W Kaius. lIpuMeHeHue MIETOYHBIX METAUIOB W HUX
COCMHECHUM.

[IlenouHo3eMenbHBIE METaZIbl MAarHuii MW KajblUil: IIOJ0XKEHHE B
[Iepuonnueckor cucreMe xumuueckux anemeHtoB J[. . Menneneesa, ctpoeHue
MX aTOMOB, HaXOXJI€HUE B Ipupoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MArHUS
U Kanblusa. BaxuHellve COEIUHEHUS KalblUs (OKCHI, THUAPOKCHUA, COJIN).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHECHHUS.

AlroMuHUN: T1on0keHue B [lepruoanueckoi cucTeEMe XMMUYECKUX 3JIEMEHTOB
J. 1. MenneneeBa, CTpOCHHE aTOMa, HaxOXKJAeHUE B mpupone. Pusnyeckue u
XUMUYECKHE CBOMCTBA alfOMUHMSA. AM(OTEpHBbIE CBONCTBA OKCHUJIA U THIPOKCHUIA
ATIOMUHUSL.

Kenezo: nmonoxenue B [leppoanyeckoil cucTeMe XUMUYECKUX JIEMEHTOB /1.
N. MeHnneneeBa, cTpoeHHE aroMa, HaxoxkaeHue B mpupone. Ddusnueckue u
XUMUYECKUE CBOMCTBA kele3a. OKcuabl, TuapoKcuanl v conu xenesa (1) u xenesza
(1), ux cocTaB, CBOMCTBA U MOJIYYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O00pa3llaMy METAUIOB U CIUIABOB, UX (PUBHMUECKUMU
CBOMCTBAMH, M3Yy4C€HHUE  PE3yJbTAaTOB  KOPPO3UH  METAJJIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUJACOMATEPUATIOB), OCOOCHHOCTEM B3aMMOJECUCTBUS OKCHIA
KaJbllid WU HATpUs C BOAOW (BO3MOKHO HCITOJIb30BAHUE BHEOMATEPUATIOB),
VCCIICIOBAHME CBOMCTB KECTKOW BOJBI, MPOIECCA TOPEHUS KENE3a B KUCIOPOJE
(BOBMOXKHO  HCIOJIb30BAaHUE  BUJEOMATEPUATIOB), TMPU3HAKOB  MPOTEKAHUS
KAUEeCTBEHHBIX PEaKIMi HA MOHBI: MAarHus, KajblWs, aJIOMUHUS, IIMHKA, JKee3a
(1) u xenesza (1), menu (Il), HaGMOIEHUE U OMKMCAHUE MPOIECCOB OKPAIIUBAHMSI
JJaMEHU MOHAMU HaTpusl, Kalus W Kaiblusg (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAJIOB), UCCIEAOBaHUE aM(OTEPHBIX CBOMCTB TMAPOKCHIA ATFOMUHUS
Y TUAPOKCHUJIA [IUHKA, PEHICHHUE SKCIIEPUMEHTAIIBHBIX 3aJa4 N0 Teme « BaxxHeunmue
METAJLIbl U UX COEMHEHUS.

XuUMHS M OKpPYKaK0IIAasA cpeaa

BemecrBa u marepuansl B ITOBCEIHEBHOM J>KM3HM 4YeENIOBEKA. beszomacHoe
UCIOJIb30BaHUE BEILIECTB M XUMHYECKUX peakiuid B ObITy. [lepBas momoips mpu
XUMUYECKUX 0KOTraxX U OTPABJICHUSX.

XUMHUYECKOE 3arps3HEHUE OKpYyXKaroliew cpenbl (IpeaesbHas IOmycTUMast
KOHIIeHTpalus BemiecTs, nainee — [IJ1K). Ponb xuMuu B pemieHum 3K0I0THYECKUX
pooJIEM.

Xumuueckuii IKcnepumenm:

M3y4eHHue oOpaslloB MaTepuajoB (CTEKJIO, CIUIaBbl METAUIOB, MOJMMEPHbIC
MaTepHallbl).

Meosicnpeomemmnule cea3u
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Peanmu3anusa MeXNpeIMETHBIX CBA3€H IPU M3YYEHMH XUMHHM B 9 Kiacce
OCYILECTBJISIETCSI  4Y€pe3 HCHOJb30BaHME Kak OOIIMX €CTEeCTBEHHO-HAayYHBIX
MOHSATUM, TaK U MOHSITHUH, SBISIOMINXCS CUCTEMHBIMH ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 [IMKJIA.

OO1Me ecTeCTBEHHO-HAY4YHbIE MOHSTHS: HAy4YHBIM (DaKT, TMIOTE3a, 3aKOH,
TEOpHs, aHaliW3, CHHTE3, KiIaccudukaius, TEePUOJUIHOCTh, HAOII0ACHHE,
AKCIEPUMEHT, MOJEIIMPOBAaHUE, HU3MEPEHHE, MOJENb, SBJICHUE, TMapPHUKOBBII
a3 dekT, TeXHOJIOTHS, MaTepUAJIBI.

dusuka: Marepus, aroM, OJJEKTPOH, IIPOTOH, HEUTPOH, HWOH, HYKJIU/I,
U30TOIbI, PaJMOAKTUBHOCTb, MOJIEKYJa, AJIEKTPUUECKUH 3apsj, HPOBOIHUKH,
MOMYIIPOBOJHUKH, JTUAJNEKTPUKHA, (DOTORIEMEHT, BEIIECTBO, TENIO, OOBEM,
arperaTHoe COCTOSIHME BELIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KPUCTAILITNYECKAs
pemiérka, CruiaBbl, (PU3NYECKUE BETUYUHBI, €IUHULIBI U3MEPEHHs, KOCMHUYECKOE
MPOCTPAHCTBO, IIAHETHI, 3BE3/1bI, COJIHLIE.

buonorusi: ¢orocunres, apixanue, Omocdepa, PKOCUCTEMA, MHUHEPATHHBIC
ya00peHHsI, MUKPO3JIEMEHTBI, MAaKPOIJIEMEHTHI, MUTATEIbHbIC BEIIECTRA.

['eorpadus: armocdepa, ruapocdepa, MUHEpaIbl, TOPHbIE MOPOJbI,
IIOJIE3HBIE MCKOIIAEMBIE, TOILIIMBO, BOJHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3YJbTATBI OCBOEHHUsA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUA

JINMUHOCTHBIE PE3YJIBTATBI

JIuyHOCTHBIE pe3ybTaThl OCBOEHUSI MPOTPAMMbl OCHOBHOT'O OOIIEro
o0pa3oBaHusl JOCTUTAIOTCA B XOJ¢ OOYyYeHHUS] XUMUU B €IUHCTBE Y4EOHOH W
BOCITUTATEJILHON JEATETLHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUUCKUMU
COIIMOKYJIbTYPHBIMU M JTYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, TPUHSITBIMU B
oOIIeCTBE TpaBWJIaMW W HOpPMAMHU TMOBEJACHUS U CIIOCOOCTBYIOT TIpolieccaM
CaMOIIO3HAHMS, CAMOPA3BUTHS U COIUATTU3AIIMN 00 yUJarOIINXCS.

JImdHOCTHBIE  pe3yNbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYaromIuXxcs
PYKOBOACTBOBATBCS CUCTEMOM TO3UTHUBHBIX LIEHHOCTHBIX OpHEHTAlUWd H
pacuIMpeHuUe ONbITa AESITENBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpHOTHYECKOr0 BOCITUTAHUS

LIEHHOCTHOI'O OTHOILLIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
W HAy4yHOMY HACJIEuI0, TMOHUMAaHUSl 3HAYEHUS XWMHUYECKOM HAyKH B KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHOW HH(MOpMAIHEH O
NEPENOBBIX JOCTHXKEHUSAX W OTKPBITHUSX MHUPOBOM M OTEYECTBEHHOW XHMMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) TPaKJAAHCKOI0 BOCTIMTAHUS

MPEACTaBICHUST O COIMAIbHBIX HOpPMax MW MpaBUIaX MEXKIUYHOCTHBIX
OTHOIICHUI B KOJUICKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIECCTBEHHO
MOJIE3HOW,  Y4eOHOHMCCIIEIOBATEIbCKOM, TBOPUYECKOM W JAPYrUX  BUJAX
JESATeIbHOCTH, TOTOBHOCTHM K Pa3HOOOpPa3HOM COBMECTHOM MAESTEIbHOCTU MpHU
BBITIOJTHEHUW YYE€OHBIX, TIO3HABATENIbHBIX 33714, BBIMOJTHCHUU XUMHUYECKUX
AKCIIEPUMEHTOB, CO3JJaHUM YUYE€OHBIX MPOEKTOB, CTPEMIICHUS K B3aMMOIIOHUMAHUIO
W B3aUMOIIOMOIIM B TPOIECCEe DJTOM y4eOHOU JeATEIHLHOCTH, TOTOBHOCTH
OLICHMBATh CBO€ TMOBEACHUE M TIOCTYNIKM CBOMX TOBAPHILNEH C MO3ULUHU
HPaBCTBEHHBIX U IMPABOBBIX HOPM C YUETOM OCO3HAHHMS MOCIIEICTBUM MTOCTYIKOB;

3) HEHHOCTH HAYYHOr' 0 TIO3HAHMS

MHPOBO33PEHUYECKHUE MPEACTABICHHUS O BEIIECTBE U XMMHUYECKOW pEaKIuu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH WU COCTaBISIONINE
OCHOBY JIJIi IOHMMaHUsI CYITHOCTH HAYYHOW KapTUHBI MUPA, MPECTaBlIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTUS MPUPOIbI, B3aUMOCBS3IX 4YEJIOBEKA C
MPUPOIHON CPEAOH, O POJIU XMMHUU B MO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MMO3HABATEIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJIY4Y€HUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOJIUMBIC i1 OOBSICHEHUS HAOJI0/IaeMbIX IMPOIIECCOB U SBJICHUH,
MO3HABATEIHbHOW, WH(OPMAIIMOHHON W YHTATENHCKOW KYJIbTYPBhI, B TOM YHCJE
HABBIKOB CaMOCTOSITENIbHOM paboThl C Y4eOHBIMH TEKCTaMH, CIPAaBOYHOU
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JUTEPaTypoil, JOCTYNMHBIMU TEXHUYECKUMU CpPEICTBaMH HWHOOPMAIIMOHHBIX
TEXHOJIOTH;

UHTEpEC K OOYYEHHIO M TO3HAHMIO, JIFOOO3HATEIBbHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K caM0OOpa3oBaHMIO, MPOEKTHOM W  HCCIE0BATENIbCKOM
JESATENBHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBJICHHOCTH W YPOBHS OOYYCHHS B
JIaJIbHEUIIIEM

4) opMHUpOBaHNUSA KYJIHTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKM3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0pPOBbIO, YCTAaHOBKHM Ha 3I0POBBIM 00pa3 >KM3HU, OCO3HAHHE IOCIECACTBHU H
HETPHUATUE BPEAHBIX MPUBBIUCK (YIIOTPEOICHUS aJIKOTOJIsI, HAPKOTUKOB, KypEHHs),
HEOOXOIMMOCTH  COOJIOZICHUSI TIPaBWJI OE30MAaCHOCTH TIPH  OOpAIIEHUU C
XUMUYECKUMH BEIIECTBAMH B OBITY U PEATbHOM JKU3HU;

5) TpyaoBOro BoCIuTAHMS:

MHTEPEC K MPAKTUIECKOMY U3YUCHHIO TPOPECCHil U Tpyaa pa3iIudHOro poja,
yBOXEHHE K TPYAy M pe3ysibTaraM TPYIOBOH IEATEILHOCTH, B TOM 4YHCIE Ha
OCHOBE TIPUMEHEHUs TMPEIAMETHBIX 3HAHWUN TI0 XWMHUH, OCO3HAHHBIH BBIOOD
WHIWBUTYAJTLHON TPASKTOPHH MPOIODKEHUST 00pa30BaHMs ¢ yIETOM JTUIHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XUMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
YCTICTITHON MPOQeCCHOHATBHON ACATEIIBHOCTH M Pa3BUTHSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH QIalITUPOBATHCS B MPO(PECCHOHAILHOM Cpe/Ie;

6) PKOJI0rH4eCcKOro BOCIIUTAHUS:

HKOJIOTMYECKHU 11€JIeCO00pa3HOe OTHOIIEHHWE K TPHUPOJE KaK HCTOYHUKY
KU3HHU Ha 3emJie, OCHOBE €€ CYIIeCTBOBAaHMS, TOHUMAHUE IEHHOCTH 370POBOTO U
Oe3omacHOro o00pas3a JKU3HU, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY
bu3nueckoMy U TICUXMYECKOMY 3JI0POBBIO, OCO3HAHHUE IICHHOCTH COOJIOEHUS
paBUJI 0€30MACHOT O MOBEICHMSI IPU paboTe ¢ BEIIECTBAMU, a TAK)KE B CUTYaIUsX,
YIPOXKAIOMINX 3/IOPOBBIO M JKU3HU JIFOJICH;

CIIOCOOHOCTH TIPUMEHSATH 3HAHUS, MOJydaeMble TIPU M3YUYEHUU XUMUH, JJIS
pElIeHUs 3a/1a4, CBSI3aHHBIX C OKPY)KAIOUIeH MPUPOAHON Cpenoi, sl MOBBIIIICHUS
YPOBHSI  SKOJOTMYECKOM  KyJAbTYpBl, OCO3HAHHs TJIOOATBHOTO  Xapakrepa
AKOJIOTMYECKUX MpOoOJeM M MyTed UX pElIeHHs MOCPEICTBOM METOJ0B XHUMHH,
9KOJIOTMYECKOTO MBIIUICHUS, YMEHUS PYKOBOACTBOBATHCS MM B IO3HABATEILHOM,
KOMMYHUKATHUBHOM U COLIMATILHOM MPAKTHUKE.

METAINPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaMeTHBIX pPE3yJbTaTOB BBIACISAIOT 3HAYMMBIC IS
dbopMUpoBaHUST MHPOBO33pEHHUS OOIICHAy4YHbIE TIOHATHS (3aKOH, TEOpHs,
PUHITAI, TUTIOTE3a, (HaKT, CHCTeMa, MPOIeCC, IKCIIEPUMEHT U APYTOE.), KOTOPHIe
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax W IO3BOJIIOT Ha
OCHOBE 3HAHWH W3 ATUX MPeaMETOB (OPMUPOBATH MPEICTABICHUE O IIEJIOCTHOU
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HAy4YHOU KapTHHE MHUpaA, U YHUBEpCalbHbIe yUeOHbIE JIeWCTBUS (MIO3HABATEIbHbIE,
KOMMYHHUKATHUBHbBIC, PETyJSTUBHBIC), KOTOpbIe OOECIeYuBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO W OCYIIECCTBICHUIO yueOHOMU
NEATENbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEpPCAJIbHbIE YUeOHbIe 1elicTBUS

ba3oBble Joruueckue JeHCTBUA:

YMEHHUS UCIHOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUHU
3HAHUMU: PACKPBIBATh CMBICI XUMHYECKUX MOHSTHH (BBIACIATH UX XapaKTEpPHBIC
NPU3HAKW, YCTAHABIMBATH B3aUMOCBS3b C JAPYTMMH TMOHSTHSIMU), UCIIOJb30BAThH
MOHSATHUS JIJIs1 OOBSICHEHUS OTJICTBHBIX (DAKTOB U SIBJICHW, BEHIOMPATh OCHOBAHUS U
KpUTEpHUH ISl KJIACCU(PUKANA XUMHUYECKUX BEIIECTB M XUMUUYECKHX PEaKIIHi,
yCTaHABJIMBATh MPUYMHHO-CJICACTBCHHBIC CBSI3M MEXAY OOBEKTaAMU HW3YYCHHUS,
CTPOUTH JIOTUYECKUE PACCYXIECHUs (MHIAYKTUBHBIC, NE€TyKTUBHbIE, [0 aHAJIOTHH),
JienaTh BBIBO/BI U 3aKJIFOUCHUS,

YMEHHE TMPUMEHATh B TPOILECCE TO3HAHUS TMOHATHUS (NIPEIMETHbIE W
METaNnpeIMETHBIEC), CHMBOJMYECKHUE (3HAKOBBIE) MOJIETH, UCIIOJIb3YEMbIE B XUMUU,
peoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XMMUU MOJIEIbHBIE MPEICTABICHUS —
XUMUYECKUNA 3HAK (CUMBOJI JJIEMEHTa), XUMHUYecKas (opmyna U ypaBHEHHUE
XUMUYECKON PEeaKIUU — MPHU PEIICHUH y4eOHO-TI03HABATENbHBIX 3a/1a4, C Y4ETOM
ATUX MOJEIBHBIX IPEJACTABICHUN BBIABIATH MU XapaKTE€PU30BATh CYHIECTBEHHBIE
MPU3HAKK U3YYaEeMbIX O0OBEKTOB — XUMHYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUi,
BBISIBJISITH ~ OOIIME  3aKOHOMEPHOCTH, TPUYUHHO-CJICJICTBEHHBIE CBS3U U
MPOTUBOPEUHUS B U3YyHAEMbIX MPOLIECCAX U SIBICHUSX.

Bba3zoBrble ucciienoBaTejIbCKHeE 1eHCTBUA .

YMEHHUE MCIOJIb30BATh IMOCTABJICHHBIE BOMPOCHl B KAYECTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KAa4yeCTBE OCHOBBI i1 (POPMUPOBAHUS THUIOTE3BI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUN;

NpuOOpETEHHUE ONbITa MO TUIAHUPOBAHUIO, OPraHU3allui U MPOBEICHUIO
YYEHUYECKUX DKCIEPUMEHTOB, yMEHHE HaOIoJaTh 3a XOJOM IIpolecca,
CaMOCTOSITETTLHO TIPOTHO3UPOBATH €r0 Pe3ysbTar, PopMYIUpPOBaTH O0OOIIECHUS U
BBIBOJIBI 10 pe3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIECAOBAHUS, COCTABIATh OTYET
0 MpOJIEJTaHHOM padore.

Pabora ¢ undopmanmei:

YMEHHE BBIOUpaTh, AHAIU3UPOBATH M HMHTEPIPETUPOBATH HHQPOPMAIUIO
Pa3IUYHBIX BUJOB U (OPM MPEICTABICHUS, TTOTYy4aeMYI0 U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIOMYJIApHAs.  JIUTEpATypa XUMHUYECKOrO COAEpKaHUs, CIPABOYHbIC
nocoOusi, pecypcel MHTepHeTa), KPUTUUYECKU OIICHUBATh MPOTUBOPEUUBYIO H
HEJIOCTOBEPHYIO MH(OPMAIIHIO;
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YMEHUE NPUMEHATh Pa3IMyYHbIE METOJBI M 3aIPOChl MIPU MOUCKE U 0TOOpe
UHGOpMAIIMM U COOTBETCTBYIOIMX JaHHBIX, HEOOXOIMMBIX JJIsi BBIIIOJHEHMS
y4eOHBIX U TO3HABATEIBHBIX 33/1a4 OMPEIEIEHHOTO THUIIA, MPUOOPETEHUE OMNBITA B
001acTi  UCHOJb30BaHUS HHPOPMALIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIA/ICHHUE KYJIbTYPOH aKTHUBHOTO MCIIOIb30BAHUS PA3TMUHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BBHIOMPATh ONTUMAIBHYIO (DOPMY TIpe/ICTaBICHUST HHPOPM AU U
WUIIOCTPUPOBATh pellaeMble 3aJaudl HECJIOXKHBIMU CXEMaMH, JAdarpaMMamu,
apyrumu popMamu rpaduku U UX KOMOMHALUSMU;

YMEHHE UCMHONb30BaTh M aHAJU3UpOBaTh B TMpolecce yuyeOHOW U
MCCIIEIOBATEIbCKON NIEATENHHOCTH MH(DOPMALUIO O BIUSHUM MPOMBIIIJICHHOCTH,
CEeNIbCKOTO XO3iWCTBA W TPAHCIOPTa Ha COCTOSIHME OKPY)KAIOIIeH MPHPOIHOM
Cpeabl.

KoMMyHMKaTHBHBIE YHHBepCaJIbHbIe y4eOHbIe AelicTBHS:

yMEHHUs 3aJaBaThb BONpOCHl (B XoAe aAuaiora W (WiaM) AUCKYCCHUM) IO
CyHmIeCTBY  OOCyxkaaemMol  TeMbl, (OPMYIUpPOBaTbH CBOM  IPEIJIOKEHMUS
OTHOCHUTEJIHHO BHITIOJHEHUSI PEATIOKEHHOM 3a/1a4u;

YMEHUS  TPEACTABIATh  TMOJTYYCHHBIE  pe3ydbTaThl  MO3HABATEIHHOU
NESTEIbHOCTU B YCTHBIX M NHUCBMEHHBIX TEKCTaxX; JejaTh MPEe3CHTALUIO
pe3yJIbTAaTOB BBIOJHEHUS XUMHUYECKOTO SKCIIEpUMEHTa (J1abOpaTOpPHOTO OIbITA,
1a00paTopHOM pabOTHI MO UCCIIETOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MPOEKTA);

YMEHUSA Y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIbHOM W MCCIEAOBATENbCKOW  JEATENIbHOCTH  MPH  pEIlEeHUU
BO3HHUKAIOUIMX MPOOJEeM Ha OCHOBE Y4€ra OOIIMX HHTEPECOB M COTJIaCOBaHUS
no3unuii (00CYXKIeHHUsl, OOMEH MHEHHMSIMH, «MO3TOBBIE IITYPMBI», KOOPIWHAIUS
COBMECTHBIX JIEWCTBUM, ONpEIEJICHHEe KPUTEPHUEB 10 OIEHKE KauyecTBa
BBITIOJIHEHHOM pabOThI U APYTHE).

PeryasiTuBHbIe YHUBepcajibHble yueOHbIe el CTBUS:

YMEHHE CaMOCTOSITEIbHO OMNpeNessTh LENd ACSTeIbHOCTH, IIaHUPOBATH,
OCYILECTBIISITh, KOHTPOJIMPOBAaTh U NPU HEOOXOAUMOCTH KOPPEKTHPOBATH CBOIO
JesITeNbHOCTD, BRIOMpaTh Haubosee 3(hHeKTUBHBIE CIIOCOOBI pelIeHUs] YIeOHBIX U
[O3HABATENbHBIX 33Jay, CaMOCTOSTEIbHO COCTABJIATh WM KOPPEKTHPOBATH
MPEVIOKEHHBIA AITOPUTM JACHUCTBUM TPHU BBINOJHEHUHM 33aJaHUM C Y4ETOM
MOJTy4EHUS] HOBBIX 3HAHUK 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLIEHUBAaTh COOTBETCTBUE IOJYYEHHOTO pe3yjibTaTa 3asBICHHOM LEIH, YMEHHUE
UCTIOJIh30BaTh M aHATM3UPOBATH KOHTEKCTHI, PE/JIaraéMble B YCIOBUU 3aJJaHHA.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mpenMeTHBIX pe3ylIbTaTOB IO OCBOCHHUIO 00s3aTEIHLHOTO
COJIEpP)KaHMsI, YCTAHOBJIEHHOIO JaHHOM (denepaibHOM padodueil mporpammoit,
BBIJICJISIIOT: OCBOEHHBIE OOYUYalOIIMMUCS HAy4yHbIE 3HAHMS, YMEHHUS U CIOCOOBI
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JNEUCTBUM, BHIBl JACITEIBHOCTH II0 TOJYYEHHIO HOBOI'O 3HAHHUA, €r0
UHTEpIpeTaluy, NpeoOpa30BaHUI0 U TNPUMEHEHHIO B pPa3lIUYHBIX YYEOHBIX U
HOBBIX CUTYalHSIX.

K koHiy oOyueHus B 8 ki1acce npeiMeTHble pe3ysbTaThl HA 0a30BOM YpPOBHE

JOJKHBI OTpaxaTh C()OPMUPOBAHHOCTh Y 00YUaAIOIINUXCS YMEHUI:

e pacKpbIBaThb CMBICJI OCHOBHBIX XHUMHYECKUX IOHSATHH: aTOM, MOJIEKYJa,
XUMHYECKUN JJIEMEHT, IPOCTOE BEILIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpONIHAS U HEOAHOPOJIHASA), BAJICHTHOCTb, OTHOCUTENbHASL ATOMHAsI U
MOJIEKYJISIpHasi Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJSpHas Macca,
MaccoBast J10JIsI XUMUUECKOTO 3JIEMEHTA B COCIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJ, KHCIJIOTa, OCHOBAHWE, COJIb, JJEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHCIICHUS, XUMUYECKasi pPeaklMs, KIACCU(pHUKALUS PEaKIHil: peakuu
COCIMHEHUs, PEAaKLUNU pPa3lokKEHUSA, PEAKLUUU 3aMELICHUs, pPEeaKLUuu
oOMeHa, 9K30- M SHIOTEPMHUUECKHUE PEaKIINH, TEIIOBOK 3P PEKT peakuui,
AIpO aToMa, SJIEKTPOHHBIM CJIOM aToMa, aToMHas OpOUTallb, pPaguycC
aToOMa, XMMHUYECKasl CBS3b, MOJSIPHAS W HENOJSIpHAs KOBAJIECHTHAs CBS3b,
WOHHAs CBf3b, MOH, KaTHOH, aHMOH, PacTBOpP, MAcCOBas JOJIsI BEIIECTBA
(mpoLIeHTHAs! KOHIIEHTpalMsl) B pacTBOPE;

e WJUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHUYECKMX TOHATHH U
IIPUMEHSATH 3TU MOHSATHS IIPY OMMCAHUU BELIECTB U UX NIPEBPALICHHUI;

e HCIOJNb30BaTh XHMMHUYECKYIO CHUMBOJIMKY JJI COCTaBlieHUs (opmys
BEILIECTB U YPABHEHUU XUMHUUYECKUX PEAKIIHM;

e OIpEAENATh BAJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEJUHEHUSX,
CTENEeHb  OKUCJEHUS  3JEMEHTOB B  OMHApHBIX  COCIMHEHUSX,
NPUHAJIEKHOCTh BEIIECTB K ONPEAECIEHHOMY KJacCy COEAUHEHUH IO
dopmynam, BHJI XHMHYECKOM CBA3M (KOBAJIECHTHass M HOHHAas) B
HEOPraHUYECKUX COCIUHEHUSX;

e packpeiBath cMmbica Ilepmognueckoro 3akona J[. W. Menneneesa:
JEMOHCTPUPOBAaTh ITOHUMAaHHUE IIEPUOAUYECKON 3aBHCHUMOCTH CBOWCTB
XUMHUYECKUX DJIEMEHTOB OT UX NoJIoKeHHsI B Ilepmonnueckoil cucrteme,
3aKOHOB COXPAHEHUS MAacChl BEIIECTB, IIOCTOSHCTBA COCTABAa, ATOMHO-
MOJIEKYJSIDHOTO YYEHHs, 3aKOHa ABOraapo;

e ONHUCHIBATh M XapakTepu3oBaTh Ta0IMUHYyO QopMy Ileprnonnueckoi
CUCTEMBl XUMHUYECKHX DJJIEMEHTOB: pa3jMyaTb IOHATHS «TJIaBHas
noarpynmna (A-rpynna)» u «mnodouynas noarpynna (b-rpynmna)», manbsie u
OonblIME TEPUONbI, COOTHOCUTh OOO3HAUYEHHUS, KOTOpPhIE HMEIOTCS B
tabmuue «llepuonuueckass cucrtema xumuyeckux »saemeHtoB J[. .
MeHnpneneeBa» C YHCIOBBIMHA XAapPAKTEPUCTUKAMH CTPOCHHUS aTOMOB
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XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsll sapa, o0lee YUCiIo JIEKTPOHOB
U PacIpeeICHUE UX 10 3JIEKTPOHHBIM CIOSM);

KJIaCCU(UUIUPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHMYECKUE BEIECTBA,
XUMHUYECKUE PEAKIUu (M0 YUCIYy U COCTaBy YYACTBYIOIIMX B PEAKIIUU
BELIECTB, MO0 TEMIO0BOMY 3D (PeKTy);

XapakTepu30BaTh (OMUCHIBATH) OOIIME XWMHUYECKHWE CBOMCTBA BEILECTB
pa3IUYHBIX KJIACCOB, MOATBEPAKasi ONMHCAHUE TIPUMEPAMU MOJICKYIISIPHBIX
YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN;

IIPOrHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCUMOCTU OT UX KaYE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTHM NPOTEKAHMUS] XUMHYECKUX TMpPEBpaAlICHUH B
Pa3IUYHBIX YCIOBUSAX;

BBIUKCIIAITH OTHOCHUTEJIBHYKD MOJIEKYJSIDHYIO W MOJSIPHYKO  MAaccChl
BELIECTB, MACCOBYIO JIOJI0O XUMHUYECKOro JJeMeHTa 1o ¢opmyle
COEMHEHNS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI
110 YPAaBHEHUIO XUMUYECKOW PEAKIINU;

INPUMEHSATH OCHOBHBIE OIEPALIMU MBICIHTEIbHON ACSITENbHOCTA — aHAIM3
U CHUHTE3, CpaBHEHHE, 0000IIeHue, CHCTeMaTh3aluio, Kiaccu(ukaiuio,
BBISIBJICHUE IPUYUHHO-CJIEICTBEHHBIX CBSA3€H — JUIsI M3YyYEHHs CBOWCTB
BEUIECTB U XMMHUYECKMX PpEaKIMil, €CTECTBEHHO-HAyYHbIE METO/bI
NO3HaHUSI — HAOJIOJEHUE, U3MEpPEHHE, MOJAETUPOBAHUE, IKCIEPHUMEHT
(peanbHbBIN U MBICJICHHBIN);

ClIeloBaTh  NpaBUJiaM  [OJb30BAHUS ~ XUMHUYECKOM  moOCyooll |
nabopaTopHbiM 00OpYJZOBaHUEM, a TaKKe TMpaBuiIaM OOpalleHusl C
BEUIECTBAMHU B COOTBETCTBUUM C HHCTPYKIHUSIMU 10 BBIIOJHEHUIO
7a00paTOPHBIX XWMHUYECKUX OMNBITOB MO TOJYYCHHI0 M COOMpaHUIO
ra3oo0pa3HbpIX BelECTB (BOAOPOAAa W KHCIOPOAA), MPUTOTOBICHHUIO
PacTBOPOB C ONPEAECIEHHOW MAaCcCOBOM JOJIEW PACTBOPEHHOrO BELIECTBA,
IUIAHUPOBAaTh M MOPOBOAMTH  XMUMHYECKHME  SKCIEPUMEHTHl IO
pPacCno3HABAaHUIO PACTBOPOB WIEJIOYEH U KUCIOT C OMOIIBK) MHAUKATOPOB
(makmyc, peHondranen, METUIOPAHK U APYTHE).

K xonIy oOyueHus B 9 kiacce npeMeTHbIE pe3yJibTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaxaTh C()OPMUPOBAHHOCTh Y 00YYaAIOIIUXCS YMEHUM:

pPacKphIBaTh CMBICT OCHOBHBIX XUMUYECKHX TOHATHH: XHUMHYECCKUH
AJIEMEHT, aTOM, MOJIEKYyJa, HOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CIIO)KHOE BEI[ECTBO, BAJIEHTHOCTh, JJIEKTPOOTPUIATEILHOCTh, CTEMEHb
OKHUCJICHUSI, XUMUYECKasl PEaKIlsi, XUMUYECKas CBs3b, TEIUIOBOM dPdeKT
peaKkiui, MOJb, MOJIPHBIA  OO0OBEM,  PacTBOpP,  AJIEKTPOJUTHI,
HEDAJICKTPOJIUTHI, JJIEKTPOJUTHYECKAS JIUCCOLMAIINS, PEAKIIMA HOHHOTO
oOMEHa, Karalu3aTrop, XUMHUYECKOE paBHOBECHE, OOpaTHMbie U
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HeoOpaTUMbIE pEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC DPEAKIUH,
OKUCIIUTENb,  BOCCTAHOBHUTENIb, OKHCJIEHME U  BOCCTAaHOBJICHUE,
ajutoTponusi, aMm(GpOTEpHOCTh, XUMHUUECKass CBsI3b (KOBAJICHTHAsl, MOHHAS,
MeTa/lIMyecKas), KpUCTaUIMuecKas pemérka, KOppO3usi METaUIOB,
CIUIaBbI, CKOPOCTh XMMHUYECKOW peakiuu, TMPeAeTbHO JIOMyCTUMAs
koHueHTpauus [IJIK BemecTna;

WJUTFOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHUYECKMX TMOHATHU U
MIPUMEHSITH 3TH TTOHSATHUSI IPU ONKMCAHUH BEIIECTB U UX MPEBPaIlCHHUII;
UCIOJIb30BaTh XUMUYECKYI0 CHMBOJIUKY [JIi COCTaBJCHUS (OpMYyI
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIINN;

OTNpEENATh BAIEHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUSAX PpA3JIMYHOTO COCTaBa, MPUHAMICKHOCTh BEIIECTB K
OINpeAeIEHHOMY KJIAcCy COEQUHEHUN Mo ¢opMynaMm, BUJ XUMHUYECKOU
CBs3U (KOBAJICHTHAsl, MOHHAs, METAUIMUECKas) B HEOPraHHMYECKUX
COCIMHEHUAX, 3aps]l MOHA M0 XUMUYECKON (opMmylie, XapakTep cpeibl B
BOJHBIX PACTBOPAaX HEOPraHMYECKUX COCIMHEHUM, TUM KPUCTAJUTMYECKOMN
PEIETKU KOHKPETHOI' O BEILIECTBA;

packpeiBaTh cmbich llepuognueckoro 3akona J[. M. MennpeneeBa u
JIEMOHCTPUPOBATh €ro IOHHWMAaHUE: OIHUCHIBATh U XapaKTEepPU30BaTh
tabmmunyo dopmy [leprmomnyeckoit CUCTEMBbI XMMUYECKUX SJIEMEHTOB:
pa3nuyarth MOHATUS «JaBHas mnoArpymnmna (A-rpynma)» M «mododyHas
noarpynmna (b-rpynma)», maneie u OONbIIME TEPUONBI, COOTHOCHUTH
0003HAUCHMS, KOTOpPBhIE HMMEIOTCS B IEPUOAUYCCKONM TabnHIEe, C
YUCJIOBBIMM  XapaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsan sjapa, oOIee YHCIO JJIEKTPOHOB U
pacrnpefeleHue HMX MO 3JEKTPOHHBIM CJIOsIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB AJIEMEHTOB M MX COCJUHECHUI B
npeaenax MaliblX MEPUOJIOB U TJIaBHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(PUIIUPOBATh XUMUUYECKUE DJIEMEHThI, HEOPraHUUYECKUE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBYy Y4YacTBYIOIIUX B PEaKlUU
BEILIECTB, MO TEIJIOBOMY A(PhEKTy, M0 U3MEHEHUIO CTENEHEH OKUCIICHUS
XUMUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME W CHEU(UUECKHE XUMHUYECKHE
CBOMCTBA MPOCTHIX M CJIOXHBIX BEIIECTB, TMOJATBEPKIas OINHUCAHUE
MpUMEpaMHU MOJIEKYJISIPHBIX M WOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIIHI;

COCTABJISATh YPAaBHEHHUS DJIEKTPOJUTHUECKON JTUCCOIMAIIUM  KUCIIOT,
LIEJI0YEN U COJIEH, MOJHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIUA UOHHOTO
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oOMeHa, YypaBHEHHUS PEAKIHUM, TOATBEPXKIAIOIIUX CYIICCTBOBAHUE
TCHETUYECKOU CBS3M MEXKIY BEIIECTBAMH PA3IMUHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIX  pPEaKIUui
MTOCPEJICTBOM COCTaBJICHHUSI JICKTPOHHOTO 0aJlaHCca dTHX PEaKIINi;
MPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOYKHOCTH TPOTCKAHWS XHMHYCCKUX TIPEBpAIICHUH B Pa3THMYHBIX
YCIIOBUSIX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJIAPHYIO U  MOJSPHYIO MaccChl
BEIIECTB, MAaCCOBYIO JIOJI0O XUMHUYECKOro »JJeMeHTa 1o ¢opmyre
COCJIMHEHUS, MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
10 YPaBHEHUIO XUMUUYECKON PEAKITUH;

coOJIFO1aTh IpaBujla  MOJIb30BaHUSA XUMHUYECKOU MOCY101 u
nabopaTopHbIM O0OpYJIOBAaHMEM, a TaKXke TMpaBuiaa oOpalieHus ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIHUSMU TII0 BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX ONBITOB IO TMOJYYCHHIO U COOMPAHUIO
ra3000pa3HbIX BEIIECTB (aMMHUAaKa U YIJIEKUCIIOTO ra3a);

MPOBOANTh  PEAKIMH,  TOATBEPKIAIOMNEC  KAYSCTBEHHBIM  COCTaB
Pa3IUYHBIX BEIIECTB: PaClO3HABaTh OIMBITHBIM IyTEM XJIOPUI-, OpOMU/I-,
nonu-, KapooHar-, ¢ocdar-, CUIHMKaT-, Cyib(par-, THIPOKCUI-HOHBI,
KaTMOHBI aMMOHHMS M HMOHBI M3YUYCHHBIX METAJJIOB, NMPHUCYTCTBYIOIIHE B
BOJIHBIX paCTBOpPaX HEOPraHUYECKUX BEIIECTB,;

MIPUMEHSTh OCHOBHBIE OIEpaIliy MBICIUTEILHON JEITCIBHOCTH — aHaIu3
U CHHTE3, CpaBHCHHE, OOOOIICHUE, CHCTEMaTH3allNIO, BBISIBIICHHE
MPUYUHHO-CIICICTBEHHBIX CBSI3€H — I M3y4EHUS CBOWCTB BEIICCTB M
XUMUYECKUX PEAKIUi, eCTECTBEHHO-HAyYHbIE METO/Abl TIO3HAHHUS —
HaOJI0/IeHUe, WU3MEPEHHUE, MOJICTUPOBAHUE, SKCIEPUMEHT (pEeasibHBbIA U
MBICJICHHBIH).
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TEMATHUYECKOE INTAHUPOBAHHUE

8 KVIACC
KoanuecTBo 4acoB
Ne HaumeHoBaHue pa3aesioB u DJIeKTPOHHBIE (LM poBbIe)
KonTpoabubie IMpakTnuyeckue
n/n TeM MPOrpaMMblI Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThbI
Paspnea 1. llepBoHayajibHble XMMUYECKHE NOHATHS
XumMusg — BakHas 00J1acThb
1.1 GCTeCTBogHaHVm . 5 2 https://m.edso0.ru/YNVJIX660G
MPaKTUYECKOMN JAeATEIbHOCTU
yeJ0BeKa
B
1.2 CHIECTBa 1 XHMITHECKIe 15 1 https://m.edsoo.ru/ONNXR1VFQ
peakuuu
Wroro no pazneny 20
Pa3nen 2. BaxkHelinue npeacTaBuTe/ M HEOPraHUYECKNX BeleCTB
B .K I
2.1 OIAYX. RHCIOPOX. HIOMATHE 6 https://m.edso0.ru/D5BORTY30
00 oxcumax
Bonopon. Ilonsartue o
2.2 8 1 https://m.edsoo0.ru/5D61JZ6PS
KHACIOTaX U COJISIX
Bopa. P il §)
2.3 OAd. FACTBOPBI. LIOMATHE O 5 1 1 https://m.edsoo.ru/M1315KJBM
OCHOBAHUSIX
OcHo € KJj1acc
24 HOBHDIC FIACCht § 11 1 1 https://m.eds00.ru/0T5ASMOWT
HEOPraHWYECKUX COCTMHEHUM
Uroro mo pazneny 30

Pasnea 3. Ilepuoauveckuii 3akon u [lepuoanyeckasi cucrema xumudeckux 1emMeHToB [[. U. MenaeneeBa. CTpoeHune aToMOB.
Xumnuyeckas cBsi3b. OKHCJIUTEILHO-BOCCTAHOBUTEIbHbIE PEAKIIUU
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https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT

[Tepuoguueckuii 3aK0H U
Ilepuonnyeckas cucrema

3.1 XUMUYECKuX 31emMeHToB [[. U. 7 https://m.edsoo.ru/TCBIBVWFZ
MenneneeBa. Ctpoenue
aToMa
XuMHYECKasi CBSA3b.
3.2 OKHUCIUTETBHO- 8 https://m.edsoo.ru/F6AOABDPF
BOCCTaHOBHUTEIIbHBIC PEAKIIUU
Hroro mo pazneny 15 https://m.edsoo.ru/LRYWBJPES
PesepBHOE Bpems 3 https://m.edso0.ru/KQBD02J69
OBUIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME
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https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69

9 KUIIACC

KosauyecrBo yacos
HaunmeHoBaHue pa3iesioB H TeM yieKTpOHHbIE (LU POBbLIE)
Ne i/m Kourpoabhbie | TIpakrudyeckue
NMpoOrpaMMmbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI
Pa3nen 1. BemecTBO H XMMHUYECKHE PeaKIMH
[ToBTOpEHUE U yriybiieHue 3HAaHU I
1.1 P Y 5 1 https://m.eds00.(W/EQETUT35Z
OCHOBHBIX Pa3/eJIoB Kypca 8 Kiacca
OCHOBHbIE 3aKOHOMEPHOC ec
1.2 " BHUH KOHOMEPHOCTH XHMHHACCKHX 4 https://m.edsoo.ru/AFN4LWG7U
peaxiui
DNEeKTPOIUTUYECKAs! U CCOLIUALUS.
1.3 P A Hat 8 1 1 https://m.edsoo.ru/KODUR50VV
XUMHUYECKHE PEaKUU B PACTBOPAX
Uroro no pazneny 17
Pa3znen 2. HemeTa/JIbl M X COeTUHEHHUS
OO6m1as xapakTepuCcTHKa €CcK
2.1 T XAPARTCPHOTHI XUMHECKIX 4 1 https://m.edsoo.ru/ZTN1F700I
aneMmeHToB VIIA-rpynmel. ['anorens
OO0mast XxapaKTepuCTHKAa XUMUY eCKIX
2.2 sanemeHToB VIA-rpynmel. Cepa u eé 6 https://m.edsoo.ru/P3DHMFB09
COEJIMHEHUS
OO61mas XxapakTepUCTUKa XMMHYECKUX
2.3 anemenToB VA-rpynmnsl. A3ot, pocdop u 7 1 https://m.edso0.ru/VOXDOUX2S
WX COCIMHEHUS
OO01mas XxapakTepuCcTUKa XHMHYECKIX
24 anemeHToB |VA-rpynmel. Yriaeposa u 8 1 2 https://m.edsoo.ru/JPJ200VJIX
KPEMHUI U UX COCTMHEHUS
Wroro mo pazneny 25
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Paznena 3. MeTaJsIBI M X COCIUHECHUS

3.1 OO0111e CBOMCTBA METAIIIOB 4 https://m.edsoo.ru/GHV2L6NJ8
3.2 Baxxueiinie MeTanisl U UX COSIUHEHUS 16 https://m.edsoo.ru/EFKQW9HZI
Wroro no pazneny 20
Pa3znen 4. Xumus u okpyskamomas cpeaa
B
41 CHICCTRA 1 MATCPHAIIBT B KHIHH 3 https://m.edsoo.ru/TENBWEF7Y
YyeJIoBeKa
Htoro no pazgeny 3
Pe3epBHOE Bpems 3 https://m.edsoo.ru/FYS5RY75R9
OBIIEE KOJIMYECTBO HACOB I10 68

I[TPOTPAMME
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INPOBEPAEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHUA

OCHOBHO#

OBPA30OBATEJIbHOI NPOT'PAMMBbBI

8 KVIACC

Kon
NMPoOBEPSIEMOT0
pe3yJibTara

IIpoBepsieMble npegMeTHbIE Pe3yabTAThI 0CBOEHHS OCHOBHOI
00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHusi

1

[To Teme: «IlepBoHavanbHbIE XUMUYECKUE TTOHSATHS

11

pacKpbpIBaTh CMBICI OCHOBHBIX XHMHYECKUX TOHSATHH: aToM,
MOJIEKYJIa, XMMHYECKUH BJIEMEHT, NIpPOCTOE BEILIECTBO, CJIOKHOE
BEII[ECTBO, CMeECh (OAHOPOAHAS W HEOJHOPOAHAsS), BAJICHTHOCTH,
OTHOCHUTENIbHA aTOMHAasi W MOJIEKyJisipHas Macca, KOJMYECTBO
BEIlIECTBA, MOJIb, MOJISIpHas Macca, MaccoBas J0JiI XHUMHUYECKOTO
JJIEMEHTa B COCIWHEHHH, MOJIAPHBIA O00BEM, XMMHUYECKas pEaKIus,
KIaccupuKanus — peakmuii:  peakuu  COSAMHEHHS,  PEaKIuu
pa3NOXKEHMs, pEaKIMU 3aMEIICHUs, peaknuuu OOMEHa, OHK30- U
SHJOTEPMUYECKUE PEaKIMU, TeraoBod 3(ddexT peakiuu, pacrtBop,

MaccoBasi J0Jis BellecTBa (MIPOLIEHTHAs! KOHIIEHTPAIMs) B paCTBOPE

1.2

WIUIIOCTPpUPOBATL B3aUMOCBA3b OCHOBHBIX XUMHUYCCKUX MOHSATUH U

MNPUMCHATD 3TH IMOHATHA IIPHU OIMMCAHUN BCIICCTB U UX npeBpameHI/Iﬁ

1.3

HCIIOJIb30BATb XUMHUUYCCKYIO CHUMBOJIMKY JId COCTaBJICHUA (I)OpMy.]'I

BCIICCTB U ypaBHeHI/Iﬁ XHUMHYCCKUX peaKLlPIfI

1.4

PaCKpbIBATh CMBICJI 3aKOHOB COXpaHCHUA MacCChbl BCIICCTB,
IMOCTOAHCTBA COCTaBd, A4TOMHO-MOJICKYJIAPHOI'O YUYCHHUA, 3aKOHaA

ABorazipo

1.5

OIIpCACIIATD BaJICHTHOCTb aTOMOB 3JICEMCHTOB B 6I/IHapHBIX

COCOAMHCHUAX

1.6

KJIaCCU(UIIMPOBATh XUMHUYECKHE pPEaKIMH ([0 YUCIY U COCTaBy

YYaCTBYIOIIMX B PEAKIIMH BEIECTB, MO TEIIOBOMY 3P PeKTy)

1.7

BbIYUCIATE OTHOCHUTCIIbBHYKO MOJICKYJEIPHYIO W MOJEIPHYIO MACChI

BEIIIECTB
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1.8

BBIYUCIATE MACCOBYIO JOJIKO XHUMHUYCCKOI'O 3JICMCHTA I10 Q)OpMYJ'Ie

COCIUHCHUS,

1.9

BBIUHCIIATh MaCCOBYIO JTOJIIO BEILIECTBA B PaCTBOPE

1.10

MPUMEHSATh €CTECTBEHHOHAYYHbIE METOJIbI MTO3HAHUSI — HaOII0/eHHe,
U3MEpeHHe,  MOJCIMPOBAaHME,  HIKCHEPUMEHT  (peajbHBIi U

MBICJICHHBIN )

ITo Teme: «BaxxHemume NpEACTABUTCIIN HCOPIraHNYICCKHUX BCUICCTB»

2.1

PaCKpbIBaTb CMBICJI OCHOBHBIX XHUMHWYCCKUX MMOHSITHH: OKCHI,

KucCjioTa, OCHOBaHHC, COJIb

2.2

onpeACIATh MPUHAAJICKHOCTL BCIIECTB K OHpeHGHéHHOMy KJ1accy

COeAMHEHUH 1o popMyam

2.3

KJ'IaCCI/I(i)I/ILII/II)OBaTB HCOPraHM4YCCKUC BCUICCTBA

2.4

XapakTepu3oBaTh (OMHCHIBATh) OOIIME XUMHYECKHE CBOMCTBA
BEIIECTB Pa3IMYHBIX KJIACCOB, MOATBEPXkAasl OMHCaHHE MpHUMepaMu

MOJIEKYJIIPHBIX YPAaBHEHUN COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIMI

2.5

IIPpOrHo3upoBaTh CBOICTBaA BEIICCTB B 3aBUCHUMOCTH OT HX
Ka4CCTBCHHOI'0O COCTaBa, BO3MOXHOCTH MPOTCKAHHA XHUMHUYCCKUX

npeBpameHHﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

CIIEOBAaTh IPaBUJaM IOJb30BAaHMS XMMHUYECKOM MOCyIoH U
nmabopaTopHbIM 000pYJOBaHMEM, a TaKXKe IMpaBHJIaM OOpaIleHUs C
BEIIECTBAMU B COOTBETCTBMM C MHCTPYKIMSIMH IO BBIIOJHEHHUIO
1a00paTOPHBIX XMMUYECKUX OIBITOB MO MOJYYEHUIO U COOMPAHUIO
ra3o0o0pa3HbIX BEIIECTB (BOZOPOJA M KHUCIOpPOJa), MPUTOTOBJICHUIO
pacTBOPOB € OINPENENEHHOW MAacCOBOM JI0JE€d PACTBOPEHHOTO
BEIIECTBA, JIAHUPOBATh U IPOBOJAUTH XUMUYECKUE IKCIIEPUMEHTHI 110
pacrio3HaBaHUIO PpACTBOPOB IEJIOYEH M KHUCJIOT C IOMOILIBIO

MHAMKATOPOB (JTakmyc, ¢heHondTanent, METUIIOPAHXK U APYTUe)

2.7

IIPOBOJUTH PACUETHI IO YPABHEHUIO XMMUYECKOM peakuuu

ITo Teme: «llepmomnueckuii 3akoH u Ilepmogudeckas cucrema
xumuyeckux snementoB JI. WM. MenneneeBa. CTpoeHHE aTOMOB.

Xummaeckast CBsI3b. OKHCINTEIHEHO-BOCCTAHOBUTEIILHEIC PEaKIum»

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XMMMUYECKHMX IOHATHI: SApO aToma,
JJIEKTPOHHBIM CJIOH aToma, aToOMHas oOpOWTanb, paguyCc aToMa,

XUMHUUYCCKasA CBA3b, ITOJIAPpHAA W HCIOJSIPHAsA KOBAJICHTHAsA CBA3b,
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QJICKTPOOTPHULATCIIbBHOCTG, HOHHAdA CBA3b, HWOH, KA4TUOH, 4aHHWOH,

CTCIICHb OKHCIICHUA

3.2

KJIaccu (i)I/IIII/IPOB aThb XUMHUYCCKHUE DJIEMCHTHI

3.3

ONHCHIBATh M XapakTepu3oBaTth TabmuuHyro (opmy Ilepumonnueckoit
CHUCTEMbl XHMHUYECKMX OJJIEMEHTOB: pa3inyaTh IOHATHS «TJaBHAs
noarpynna (Arpymma)» u  «mobouyHas mnoarpynmna (brpymma)y,

«MaJble» U «OONbIIneY I CpuoOabl

3.4

packpeiBaTh cMbicn Ilepmogmueckoro 3akoHa J[.M. Menneneesa:
JIEMOHCTPUPOBATh MOHUMAHUE TIEPUOJIUUECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX 3JIEMEHTOB OT HX mojokeHuss B [lepuonnueckoit

CUCTEMC

3.5

COOTHOCUTh  OOO3Ha4yeHus, KOTOpble HUMeEKTCS B  Talnuue
«Ilepmognueckass ~ cucrtema  XUMHYecKHX  anemeHToB  JI.U.
MeneneeBa» C YHMCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB
XHUMHYECKUX 3JEMEHTOB (COCTaB M 3apsa sapa, oOliee 4YHciIo

AJIEKTPOHOB U PACIPEEICHUE UX 10 3JIEKTPOHHBIM CIIOSIM)

3.6

OonpeaAcCIATh CTCIICHb OKHCJICHUSA 9JICMCHTOB B 6I/IHaprIX

COCOAMHCHUAX

3.7

OTIpEACNSITh BHUJ XUMHUYECKOH CBsI3M (KOBAJICHTHAass W WOHHAs) B

HCOPraHN4ICCKUX COCANHCHUAX

9 KVIACC

Kon
NPoBepsieMoro
pe3yabrara

IIpoBepsiemMble MpeAMeTHbIE Pe3yJIbTAaThl 0CBOCHHSI 0CHOBHOM
00pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHust

1

ITo Teme: «BeliecTBO U XUMHYECKast peakuus»

11

pacKphIBaTh CMBICIT OCHOBHBIX XHMHUYCCKHUX IMOHSATHIA: PacTBOp,
AIIEKTPOJIUTHI, HEIJIEKTPOIHUTHI, DICKTPOJIUTHYECKAsT JIHCCOLUAIUS,
peaKlid HOHHOrO OOMEHa, KaTallM3aTop, XHMHUYECKOe paBHOBECHE,
o0paTuMbIe u HeoOpaTHMbIe peakiuu,
OKHCITUTEIIbHOBOCCTAHOBUTEIILHBIC peaKIum, OKHCITUTETb,
BOCCTAaHOBUTENb, OKHCICHHE W BOCCTAaHOBIICHHE, AJUIOTPOIHS,

aM(l)OTepHOCTB, XUMHYCCKast CBs3b (KOBaHeHTHafl, HMOHHAas“d,
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MeTaJ’IJ’II/I‘ICCKaH), KpUCTAJUINYCCKAaA peméTKa, CIllIaBbl, CKOPOCTb

XUMUYECKON peaKkuu

1.2

HIIIOCTPUPOBATE B3aWMMOCBA3b OCHOBHBIX XHMMHUUYCCKHUX MOHATHHA H

MNPHUMCHATH 3TH MOHATHA IIPHU OIIMCAHKUU BCIICCTB U UX HpeBpaH_[eHI/Iﬁ

1.3

COCTaBJISITh YPaBHEHUS SJIEKTPOJIUTUYECKOM TUCCOLUALMU KHUCIIOT,
1eJIo4ed M COJIEH, NOJIHBIE M COKpall€HHbIE YpPaBHEHUS pEaKIUi

WOHHOI0 OOMeEHa

1.4

pacKkpbIBaATh CYIMHOCTb OKHUCIIUTCIIbHO-BOCCTAHOBHUTCIIbHBIX peaKHI/Iﬁ

moCpPCaACTBOM COCTABJICHUS 3JICKTPOHHOI'O OajaHca dTHX peaKHI/Iﬁ

1.5

MPOBOAUTH PACUETHI MO YPABHEHUIO XMMHUYECKOH peaKkinu

Ilo Ttemam: «Hemeramibpl U uX coenuHeHUA» U «MeTauibl U UX

COCOAUMHCHU A

2.1

XapaKTepru30BaTh (OMHUCHIBATH) OOMIHME U CHENU(DUISCKIE XUMHIECKIE
CBOMCTBA MPOCTHIX M CIIOKHBIX BEHIECTB, MOATBEPXKIas OMUCAHUE
MpUMEpaMH MOJIEKYJIIPHBIX U HOHHBIX YPAaBHEHUH COOTBETCTBYIOIINX

XUMUYECKUX PEaAKIAMN

2.2

COCTaBJIATh YpPaBHCHUA peaKuHﬁ, MOATBECPXKAAOIUX CYIICCTBOBAHUC

TEHETUUECKOM CBS3H MCXKAY BCHICCTBAMU PA3JIMIHBIX KJIIACCOB

2.3

IMPOrHO3UPOBATH CBOIICTBA BCIICCTB B 3aBUCMMOCTU OT UX CTPOCHUA,
BO3MOKHOCTH IPOTCKAHUA XUMHUUYCCKUX npeBpameHI/Iﬁ B PA3JIMIHBIX

YCIOBUAX

2.4

ClleIOBaTh MpaBUJIaM  TOJb30BAaHHUS XHMHUYECKOM MOCynod U
1abopaTopHbIM 000pYyJOBaHHEM, a TaK)Ke IMpaBHiIaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HMHCTPYKIMSAMH I10 BBIIOJIHEHUIO
71a00PaTOPHBIX XUMUYECKUX OIBITOB IO IMOJYYEHUIO U COOMPAHUIO

ra3000pa3HbIX BEIIECTB (AMMHAKa U YTIEKUCIIOTO Ta3a)

2.5

MPOBOJIUTh  PEAKIUHU, ITOATBEPKIAIONINEC KAYECTBEHHBIM COCTaB
pa3IMYHBIX BEIIECTB: PACIO3HABATh OMNBITHBIM MYTEM XJIOPH/I-,
Opomua, woamna, kKapOoHar, d¢ocdar, CHIMKAT, CyJabdar,
THJIPOKCHIMOHBI, KATHOHBI aMMOHWMSI, MOHBI H3YYCHHBIX METaJIOB,

MPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPraHMYECKUX BELIECTB

[To Teme: «Xumus u oKpyxaromas cpeaa»

3.1

pacKpblBaTh CMBICI  OCHOBHBIX Xumudeckux mnonsatuil: [1JIK

BCIHICCTBA,; KOPPO3UA MCTAJIJIOB
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3.2

MPUMEHSATh OCHOBHBIC OIEPAllMd MBICIUTEIbHON JEITeIbHOCTH —
aHaJdW3 ¥ CHHTE3, CpaBHEHHE, O0000IIeHHe, CHCTEeMAaTH3aIHIO,
BBISIBJICHHE IPUYMHHO-CJICACTBEHHBIX CBSI3ed — JUIS  HU3YYCHHS
CBOMCTB BEIIECTB W XUMHUYECKUX PEAKIUH; €CTeCTBCHHOHAYYHBIC
METOJBI TIO3HAHWS — HAOJIOJICHUE, W3MEpPEHHE, MOJCIHPOBAHME,

HKCIEPUMEHT (peabHbIM 1 MBICIIEHHBIH )
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HNPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

8 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

1

HepBOHa‘IaHBHBIe XUMHUYECCKUEC ITOHATU A

11

[Ipenmer xumuu. Poiib XMMUM B KHU3HU 4YEIOBEKAa. XUMHUA B CHUCTEME HayK.
Tena m BeniectBa. @U3MYECKHE CBOMCTBA BEUIECTB. ArperaTHoe COCTOSHUE

BCIICCTB

1.2

Iloustue o METOAaX IMO3HAaHUA B XUMUH. Yucteie BCIICCTBA U CMECCH. Croco0b1

paszesieHus cMecen

1.3

ATOMBI M MOJIEKYJIBI. XUMHYECKHE HJIEMEHTbl. CHMBOJBI XUMHUYECKUX

aneMeHTOoB. [IpocTble u cioxHbIe BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUE€HUE

1.4

Xumuueckast popmyra. BaJeHTHOCT aTOMOB XMMHUYECKHX JIEMEHTOB. 3aKOH
IIOCTOAHCTBA  cocraBa  BemecTB.  OTHOCUTENbHAass  aTOMHas  Macca.
OTtHocuTeNbHAs MOJIEKYJIIpHas Macca. MaccoBast 7011 XUMHUYECKOr0 DJIEMEHTa

B COCIMHCHHUH

1.5

KomnuectBo BemectBa. Mosib. MonsipHas Macca. B3auMoOCBSI3b KOJMYECTBA,
Macchl M YHCIa CTPYKTYPHBIX €IUHUI] BemiecTBa. Pacuérsl mo dopmynam

XUMHUYECKUX COCTUHEHUHU

1.6

duznuecKkrue U XUMHYECKHE SIBICHHUS. XHUMHYECKas peakuusa nu eé IIPpHU3HAKH.
3aKkoH COXpaHCHUA MACChl BCUICCTB. XUMHUYECKHE YpaBHCHUA. KJ'IaCCI/I(i)I/IKaL[I/IH

XUMHUYECKUX PEaKIHil (COeANHEHUs, Pa3I0KEHNUs, 3aMelIeHHs], OOMEeHa)

1.7

XUMHYECKUN SKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKON MOCY/IOH, C TpaBHIIaMu
paboTel B JabopaTtopun W npuéMamu oOpamieHuss ¢ JabopaTOPHBIM
0o0OpyZOBaHUEM, H3Y4YCHHE M ONHUcCaHue (U3MUECKHUX CBOWCTB 00pa3IoB
HEOPraHWYECKUX BEIIEeCTB, HaOmogeHue ¢u3nueckux (IMIaBJIE€HUE BOCKa,
TasiHUE JIbJ]a, pACTUPAHUE caxapa B CTYIKE, KHTIEHUE W KOHJEHCAIIUS BOJbI) U
XUMHUYECKUX  (TOpEHUE  CBEYM, [POKAJMBAaHUE MEIHOH  IPOBOJIOKH,
B3aUMOJICHCTBME MeJla C KHUCIOTOW) SBJIEHUW, HAONIOJAEHHWE U OIHUCAHHE
MPU3HAKOB TMPOTEKaHUs XMMHUUYECKUX peakuui (pas3iokeHHe caxapa,
B3aUMOJICICTBHE CEPHOM KHUCIOTHI C XJOPHAOM Oapusi, paslioKeHUe
ruapokcuga meau(ll) mpu HarpeBaHuu, B3auMOJEHCTBUE KeJe€3a C PaCTBOPOM

comu menu(ll), nzyduenne crocoOoB paszaesieHust cMecei (C TOMOIIBI0 MarHuTa,
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¢bunbTpoBaHME, BBHIAPUBAHUE, AUCTUIUIALMA, XpoMartorpadus), MpoBeIdeHUE
OYHMCTKH MOBAPEHHOM COJM, HAOIIOICHNE U ONKMCaHUE Pe3yIbTaTOB MPOBEACHUS
OIbITa, WJUIIOCTPUPYIOLIETO 3aKOH COXpPAHEHUsI MacChl, CO3JaHUE Mojenen

MOJIeKY1 (IIIapOCTEPIKHEBBIX)

Baxueimme npeacraBuTea HEOPraHMYECKUX BELIECTB

2.1

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciopom — 3jeMEHT UM MpOCTOE
BemecTBo. HaxoxkeHne Kucinopoma B mpupone, GU3MYecKrue M XUMHUYECKUE
cBoiictBa (peakiuu ropenusi). Okcuasl. [lpumenenue kucinopona. CrocoObl
MONyYSHHS] KHCIIOpola B JIA0OpaTOPHH W TMPOMBIILIEHHOCTH. KpyroBopot

Kuciopoza B npupozae. O30H — amioTponHas MoAupUKalus KUcIopoaa

2.2

TemioBoi 3ppexT XMMUUECKON peakluu, TEPMOXUMUUYECKUE YPaBHEHHUS, IK30-
U DHI0TEpMUYECKHE peakuuu. TolIuBo: yrojib U MeTaH. 3arps3HeHHue BO31yXa,

yculieHHe MapHUKoBoro 3¢ dekra, pa3pylieHne 030HOBOTO CJIOS

2.3

Bonopon — anemeHT u mpocroe BemecTBo. HaxokeHne Bogopona B HPUPOIE,
¢u3MUecKre W XHMHYECKHE CBOWCTBA, IPUMEHEHHE, CIOCOObI TOTyYCHHS.

Kucmaors! u comn

24

MounsipHblil 00bEM ra3zoB. Pacuérel 10 XUMHUYECKUM YPaBHEHUSIM

2.5

dusnyeckue cBoiicTBa BoAbl. Bojga kak  pacTBOopuTENb. PacTBOpBHIL
HaceliienHble 1 HEHACHIIIEHHBIE PACTBOPHI. PacTBOPHUMOCTh BEIIECTB B BOJIE.
MaccoBasgs o1 BemiectBa B pacTBope. XHMMHMYECKHE CBOMCTBA BOJBIL.
OcHoBanusi. Ponb pacTBOpoB B IpuUpoje U B KU3HHU yenoBeka. KpyroBopot
BOABl B IMpupone. 3arps3HeHue NpUpOAHBIX BoA. OXpaHa © OUYMCTKA

MIPUPOJIHBIX BOJ

2.6

Knaccuduranus neopranuueckux coeaunenuit. Oxcuabl. Kiaccudukanms
OKCHJOB: cojeoOpa3ytomue (OCHOBHBIE, KHUCJIOTHbIE, aM{(pOTepHbIE) U
HecojyieoOpasyromue. HoMmeHnkinatypa okxcuaoB. dusnueckue U XUMHYECKHE

CBOICTBa OKCHUOB. HonyquHe OKCHI0B

2.7

OcHoBanus. Kiaccupukanus ocHOBaHMM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHus. HoMeHknaTypa ocHoBaHuil. DU3nueckne U1 XMMUYECKUE CBOICTBA

ocHoBaHuil. [Tonydenue ocHoBaHUM

2.8

Kucnotel. Knaccudukauuss xucinor. Homenknarypa kuciaor. Ousmdeckue u
XUMUYECKUEe CBOMCTBa KuCHIOT. Psnm aktuBHOcTu MetauioB H.H. Bbekerona.

[Tonyyenue KUcIoT

2.9

Comu. Homenknatypa coneil. dusnyeckne U XUMHYECKHE CBOMCTBA COJICH.
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[Tonyuenue conei

2.10

I'eneTnueckas cBS3b MCXKAY KilaCcCaMU HECOPraHUYCCKHUX COGI[I/IHGHI/Iﬁ

2.11

XUMHUUYECKHM  HKCIIEPUMEHT: KAueCTBEHHOE  OIpEIECICHHE  COAepKaHUs
KHCIIOpO/a B BO3JyXe, MOJy4YeHHE, COOMpaHHE, paclo3HaBaHWE M H3yUCHHUE
CBOMCTB KHCJIOPOJa, HaOJIOIeHNE B3aUMOICHCTBUS BEIIECTB C KUCIOPOJIOM H
YCJIOBHSI BOSHUKHOBEHHS M TMPEKPAIICHUS TOpeHUs (IMokapa), 03HAKOMJICHHE C
oOpa3laMd OKCHIOB M ONUCAaHUE UX CBOMCTB, IOJy4YeHUE, COOMpaHueE,
pacno3HaBaHUE U M3YYEHHE CBOMCTB BOAOpoAa (ropeHue), B3auMOJIeHCTBHE
Bogopona ¢ okcuaoM meau(ll) (Bo3MoxHO MCIIOIB30BaHUE BUEOMATEPUATIOB),
HaOmoieHne OoO0pa3loB BELIECTB KOJWYECTBOM 1 MOJb, HCCIEI0BaHUE
0COOEHHOCTEH pacTBOpPEHHS BEIIECTB C pa3IMYHOM pPacTBOPUMOCTHIO,
MPUTOTOBIIEHUE PACTBOPOB C OMPENEIEHHON MAaCCOBOW JIOJIEM PACTBOPEHHOIO
BEI[ECTBA, B3aWMOJICHCTBHE BOABI C MeETAJUIaMH (HATPUEM H KaJIBIIUEM)
(BO3MOXXHO HCIOJIb30BaHUE BHUACOMATEPHAJIOB), OIPEACICHHE PACTBOPOB
KHCIIOT M IIENOoYe ¢ TMOMONIBI0 HMHAMKATOPOB, HCCIEAOBaHUE OOpa3IoB
HEOPraHWYECKUX BEIIEeCTB pPA3IMYHBIX KIJACCOB, HaOJOJEHHE W3MEHEHUs
OKpacKM MHAMKATOPOB B pacrBoOpax KHUCIOT M LIeNOoYel, H3yuyeHHue
B3auMozericteus okcuna Meau(ll) ¢ pactBopom cepHOIl KMCIOTBI, KHCJIOT €
MeTaJUTIaMH, PEeaKIMil HeHTpaIn3aliuu, MoIy4eHHe HepaCTBOPUMBIX OCHOBaHUH,
BBITECHEHHE OJHOTO METaJlla JPYTMM U3 pacTBOpa COJH, pelieHue
AKCIIEpPUMEHTAJBHBIX 3a/lad 1Mo Teme «BakHeWmme Kiacchl HEOPraHUYECKUX

COEIMHEHUN»

[Tepuognyeckuii 3axkoH u [lepuoauueckas cucreMa XMMUYECKUX 3JIEMEHTOB
J.N. MenneneeBa. CTpoeHrne aTOMOB. XUMUUecKast CBsA3b. OKUCIUTEIbHO-

BOCCTAaHOBUTCIIbHBIC PCAKIIUN

3.1

IlepBble TNONBITKM KiIaccUPUKALMM XUMUYECKUX 3jeMeHToB. [loHstne o
IpyNnax CXOAHBIX 3JIEMEHTOB (LIEJIOYHbIE M LIETOYHO3EMENIbHbIE MeETallbl,
raJloreHbl, MHEPTHbIE Tra3bl). DJIEMEHTbI, KOTOpble 00pa3yloT am(poTepHbIE

OKCHJbI U THAPOKCHUBL

3.2

ITepunonnuecknii 3akoH. Ilepruoauyeckas cucreMa XUMU4ECKUX 3y1eMeHToB J[.1.
Menneneesa. KopoTkonepuoanas " JUTMHHOIIEpU OTHAS bopmbl
Ilepnonmueckoit cuctemsl xumudeckux dieMeHToB J[.MI. Menneneesa.
[lepuoapl u rpynnbl. @U3HYECKUNA CMBICH MOPAIKOBOIO HOMEpPA, HOMEPOB

nepuoja v rpyImmnsl 3JIECMCHTA

3.3

Crpoenne aromoB. CoctaB atoMHbIX saaep. M3oromnbl. DnekTponbsl. CTpoeHue
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AIIEKTPOHHBIX 000J0YeK aToMOB TepBbIX 20 XUMHUYECKHUX DIIEMEHTOB
ITepuonuueckoit cucremnl .M. MenaeneeBa. XapaKTepucTUKa XHMHUYECKOIO

3JIEMEHTA 110 ero noJioxkenuto B [lepuognueckoit cucreme JI.1. Menpaeneera

3.4

3aKOHOMEPHOCTH HW3MEHEHUs pajuyca aTOMOB XHMHYECKUX 3JIEMEHTOB,
METAJUIMYECKUX W HEMETAJUIMYECKHX CBOWCTB [0 TpyNIaM W MEPHOJAM.
3navenue I[lepuonnueckoro 3akoHa u Ilepuoanueckoil cUCTEMbl XUMHYECKUX
BJIEMEHTOB JUIsl pa3BUTUs Haykd W npaktukd. [J.U. MenaeneeB — y4éHbIA U

rpaxxiaHuH

3.5

Xumuueckass cBsi3b. KoBaneHTHass (moisipHass W HEMOJSIPHAsl)  CBSI3b.

QHCKTpOOTpI/II_IaTeJ'II)HOCTB XUMHYECKUX 3JIEMEHTOB. MloOHHAasI CBA3b

3.6

Crenenp okuciaeHus. OKUCINTEILHOBOCCTAHOBUTEILHEIC peaKknuu. Hpoueccm

OKMCJIEHUS U BoccTaHOBJIEHHA. OKHCIIUTEIN U BOCCTaH OBUTEIN

3.7

XUMHUYECKMIM OSKCIIEpUMEHT: H3ydeHue o00pa3loB BELIECTB METAUIOB H
HEMETAJUIOB, B3aMMOJECHCTBHE TMAPOKCHIA LIMHKA C pPacTBOPAMM KHCIOT H
1LIEJI04Y€l, IPOBENEHUE OIBITOB, UUIIOCTPUPYIOLIMX IPUMEPBI OKUCIUTEIBHO-

BOCCTAaHOBUTENBHBIX peakuil (TrOpeHue, peaKkiuu pa3ioKeHusl, COSIUHEHU )

9 KUIIACC

Kon

IIpoBepsieMblii DJIeMEHT COEPKAHUS

BemectBo 1 xumunueckas peakuus. [loBropenue

11

ITepnonnueckuit 3akoH. llepronnueckas cucrema Xumudeckux 3neMmenTon J[.M.
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHMH CBOWCTB
XUMHUYECKUX DJIEMEHTOB IEPBBIX TPEX NEPUOAOB, Kajus, KaJbLHUS U HUX
COCIMHEHUM B COOTBETCTBHM C MOJIOKEHHUEM dJeMeHTOB B llepuoamueckoit

CUCTCMC U CTPOCHUCM HUX aTOMOB

1.2

CrpoeHue BemecTBa: BUABI XUMHUYECKOM CBA3M. THIBI KPHUCTAIIIMYECKUX
pEeETOK, 3aBUCUMOCTh CBOMCTB BEILECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKH
U BHJIa XUMHUYECKOl cBsi3u. Knaccudukaius 1 HOMEHKIATypa HEOPraHUIEeCKUX
BEUIECTB (MEXIYHapOoJHas U TpUBUAJbHAs). XMMUYECKHE CBOWCTBA BEUIECTB,
OTHOCSIIMXCA K PpasjaM4YHbIM  KJlacCaM HEOPraHUYEeCKUX COCAUHECHUMH,

TCHETUYCCKAasA CBA3b HCOPraHNMYCCKNX BCIICCTB

1.3

Knaccudukanus XMMUUECKUX peakuil 110 Pa3InyHbIM NIPU3HAKaM (110 YUCILy U

COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, IO TEIIOBOMY 3PQeKTy, Mo
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U3MEHEHUIO CTEMEHEH OKMCICHHS] XUMUYECKHX 3JIEMEHTOB, MO0 OOpaTUMOCTH,
0 y4YacTUIO Karaju3aTopa). OK30- H  OHIOTEPMHYECKHE PEaKIuH,

TEPMOXUMUYECKME ypaBHEHUS. [IOHATHE O CKOPOCTH XUMHYECKON pPEeaKLUU

14

[Tonsitie 00 OOpPaTUMBIX M HEOOPATHMBIX XUMHUYECKUX peakiusx. [loHaTue o
TOMOTEHHBIX M TeTEPOreHHBIX peaknusx. [[oHsATHE 0 XMMHYECKOM PaBHOBECHHU.
@DaxkTophl, BIUSIONME HA CKOPOCTh XHMHUYECKOH pPEaKIUU M TMOJIOKECHHE

XUMHUYCCKOI'O paBHOBCCHUA

1.5

OKHCIUTENBPHO-BOCCTAHOBUTEIIbHBIE peakuuu, JIEKTPOHHBII OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENbHOM  peakiuu.  CocTaBieHHE  ypaBHEHUH
OKHUCJIMTEJIIBHO-BOCCTAHOBUTENBHBIX PEAKLUUHA C MCIOJIB30BAHUEM METOAA

QJICKTPOHHOI'O OanaHca

1.6

Teopust AMEKTPOIUTHUECKON OUCCOLMALUU. DJIEKTPOIUTHI U HEAIEKTPOJIUTHI.
Karnonsl, annoHbel. MexaHu3M AMCCOLMALIMM BEILECTB C PA3IMYHBIMU BUIAMU
xuMudeckoil cBszu. Crenenb aucconnanuu. CuibHble U c1a0ble 37IEKTPOIUTHI.
Peakiiuun moHHOro oOMeHa. YCIIOBHUS NMPOTEKaHUs peaklMii MOHHOro oOMeEHa,
IIOJIHBIE M COKpAIlEHHbIE HOHHBIE ypaBHEHUs peakuuil. CBOICTBAa KHCIOT,
OCHOBaHMUH U colell B CBETE€ MPEACTABICHUH 00 AIIEKTPOJIUTHUECKON

nucconuanuu. KadectBeHHbIe peakuy Ha HOHBL. [loHsTHE 0 THapOIH3€e conen

1.7

XUMHUYECKUA HKCIIEPUMEHT: O3HAKOMIICHHE C MOJCISIMHU KPUCTAJUTMYECKHUX
pEmIETOK HEOPraHWYECKUX BEHIECTB — METAJIJIOB M HeMeTawioB (rpaduta u
ajMasa), CIOXKHBIX BEIIECTB (XJIOPHIA HATpHsl); MCCIIEIOBAHUE 3aBUCHUMOCTH
CKOPOCTM XMMHYECKOM peaklMH OT BO3ACHCTBUS paA3IMYHBIX (PAKTOPOB;
HCCIIEIOBAHUE  AJIGKTPOIPOBOJHOCTH  pPAacTBOPOB  BEIIECTB,  Mpolecca
JTUCCOIMAIMN  KUCIOT, Ienodyell W cosneid  (BO3MOXKHO —HCIOJIb30BAHHE
BUJICOMATEPUAJIOB); TMPOBEIEHHE OIBITOB, WUIIOCTPUPYIOMIUX MpPU3HAKU
NPOTEKaHUsS PeakIuii MOHHOro oOMeHa (00pa3oBaHME OcajKa, BhIICICHHE ra3a,
o0pa3oBaHME BOJIbI); OIBITOB, HJUTIOCTPUPYIOUIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAaHOBUTEIIBHBIX PEAKIUU (TOpEHUE, PEaKIMU Pa3JIOKEHUs, COCTUHCHHS);
pacro3HaBaHUE HEOPTraHWYECKUX BEHIECTB C MOMOIIbI0 KAYECTBEHHBIX PEaKIINi

Ha MOHBI; pCIICHUEC OKCIICPUMCHTAJIbHBIX 3aaa4

Hemeramns! u ux COCAUHCHUA

2.1

OOmiass  xapakTepucThka TajgoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHbIe cTeneHH okuciaeHus. CTpoeHne U GU3nYecKue CBOMCTBA MPOCTHIX
BEUIECTB — TaJOreHoB. XHWMHUYECKME CBOWCTBA Ha IpUMEpe XJopa

(B3auMozieiicTBHE € MeTaJUlaMM, HeMeTajllaMu, IejoyaMu). XJIOpOBOJOPOI.
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ConsHast KUCI0Ta, XMMUYECKUE CBOMCTBA, MOJIyueHHEe, IpuMeHeHue. JlelictBue
XJIOpa M XJIOPOBOJAOPOJA HAa OpPraHu3M 4YesaoBeKa. BakHelme XJIOpUAbl U UX

HaXO0XJICHUE B IPUPOJIC

2.2

OO6mrast xapakrepuctuka 3jeMeHToB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTereHn okuciaeHus. CTpoeHue u Gu3ndecKkue CBOHCTBA
IPOCTBHIX BEIIECTB — KHUCIOpOJa W Cepbl. AJUIOTPOINHBIE MO (UKAIINH
KHCIOpOAa M cepbl. XUMHYECKHE CBOWcTBa cepbl. CepoBOAOPOI, CTPOCHHE,
¢duszndeckne W XUMHYECKHE CBOMCTBA. OKCHIBI Cepbl KakK TMPEACTaBUTEIH
KHCTIOTHBIX OKCUIOB. CepHasi KHCIIOTa, PU3NYECKHEe W XUMUUYECKHE CBOWCTBA
(obmme Kak MpefcTaBUTENs Kiacca KUCIOT M crnenupuyeckue). XUMUUECKHe
peakuuu, Jiexamye B OCHOBE MPOMBILIUICHHOT'O CIoco0a MOIy4eHHUs CEpHOM
kucnoTel. [Ipumenenue. Conu CepHOM KHCIOTHI, KauyeCTBEHHAs pEakius Ha
cynbgaT-uoH. Haxoxaenue cepbl U €€ COCOUHEHUI B MpHpoae. XHUMHUECKOe
3arpsisHEHHE OKPYXKarollel Cpefbl COCAMHEHHSIMH Cepbl (KUCIOTHBIE MO,

3arpsisHEHHE BO3IyXa U BOJOEMOB), CIIOCOOBI €r0 PEIOTBPALLICHUS

2.3

OO6mass xapakrepuctuka dmeMeHTOB VA-rpynmbl. Oco0EHHOCTH CTpPOEHUs
aTOMOB, XapaKTEPHBIE CTEIIEHU OKUCIIEHUs. A30T, pacCIpoCTpaHEHUE B IPUPOJIE,
¢busnyeckue U XUMHYECKHe cBoicTBa. KpyroBopoT a3ora B mpupojae. AMMHUaK,
ero (usmyeckne M XMMUYECKHE CBOWMCTBA, MONy4YeHHE W npuMeHeHue. Comu
aMMOHUS, HX (U3MYECKHEe W XUMHYECKHE CBOMCTBA, TMPHUMEHEHUE.
KauecTBeHHast peakiysi Ha MOHbI aMMOHUSA. A30THasl KUCIIOTa, €€ MOJIyYeHHE,
¢usznyeckue M XHMHYECKHE CBOHCTBa (OOIIME Kak IPEACTaBUTENs Kiiacca
KUCIOT U creurduueckue). VMcnonb3oBaHue HUTPATOB M COJieH aMMOHHUS B
KayecTBE MUHEPAJIbHBIX YJO0OpeHHH. XUMHUYECKOe 3arps3HEHUE OKPYXKarolleH
Cpelbl COEAMHEHUsIMU a30Ta (KUCJIOTHBIE JOXK/IH, 3arps3HEHUE BO3/1yXa, TOYBbI

Y BOJIOEMOB)

2.4

®dochop, amnorpornubie Mogudukanuu Gocdopa, GU3NUECKUE U XUMHUUCCKHE
cpoiictBa. Oxcua dochopa(V) u  dochopHas kuciora, (U3HYECKUE U
XUMHYECKAE CBOWCTBa, moyiydeHue. Vcnonp3oBanue ¢ochaToB B KayecTBE

MUHEpaJbHBIX YA0O0pEeHUN

2.5

OO6mrast xapakrepuctuka 3jeMeHToB |V A-rpynmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapakTEpHbIE€ CTENEHU OKHUCICHUS. YTIEpoJ, aJUIOTPONHbIE
Monu(UKAlUKA, PACIPOCTPAHCHHE B MpUpOnAE, (U3MYECKHEe M XUMHUUYECKHE
cBoiictBa. Ancopbuus. Kpyrosopot yriepona B mpupoae. OKcuasl yriepoja,

nux (bl/IBI/ILIeCKI/Ie U XUMHYCCKUC CBOfICTBa, HeﬁCTBHe Ha JKHUBBLIC OPraHU3MBbI,
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MOJy4YeHHE U MPUMEHEHHE. JKOJIOrHYeCKUe MPOOIeMbl, CBSI3aHHBIE C OKCHAOM
yraepona(lV); rumore3a ri100ambHOrO MOTENJICHUS KJIMMaTa, HapHUKOBBIM
addext. YrompHas KHCIOTa W €€ ColM, UX (UINYECKHE U XHUMHUYECKHE
CBOICTBa, MoJiyueHHe W npuMeHeHne. KadecTBeHHas peakiusi Ha KapOOHAT-
WoHBI. M cronb30Banne KapOOHATOB B OBITY, MEAWIIMHE, MPOMBIILICHHOCTH U

CEJIbCKOM XO3SMCTBE

2.6

[lepBoHauanpHbIe TOHATHS 00 OpraHMYECKHUX BEIIECTBAX KaK O COEAMHEHUSIX
yriepopa (MeTaH, 3TaH, 3THJIEH, ALETUJICH, 3TaHOJ, TIJHMIEPUH, YKCyCHas
kucnota). Mx coctaB um xumumdeckoe crpoeHue. Ilonatue o Ouonormyecku
BOXHBIX BELIECTBAX: JKUpax, OelKax, yrieBojax — W HX pPOJIM B JKHU3HH
yenoBeka. MaTepuaabHOE€ €JUHCTBO OpPraHMYeCKMX W HEOPraHW4YecKHX

COEIMHEHUN

2.7

Kpemnuii, ero ¢usnueckue U XUMHUYECKME CBOWCTBA, IOJy4YeHHE U
npumenenne. CoeanHeHus: KpeMHus B mpupone. OOmme npencraBieHust 00
okcuze kpeMuusa(1V) u kpemuueBoit kucnore. CUaMKaThl, UX UCHOJIb30BAaHUE B
ObITY, MEHUIMHE, POMBIIIJICHHOCTH. BajkHelue cTpouTenbHble MaTepUaIIbL:
KepaMuKa, CTEKJIO, IIEMEHT, OCTOH, Xejae300eToH. I[IpoOieMbl Oe301acHOro

HCII0JIb30BaHUs CTPOUTCIIbHBIX MAaTCPHAJIOB B HOBCCI[HGBHOI\/JI KHN3HU

2.8

XUMHUYECKHI SKCIEPUMEHT: H3yueHHE OO0pa3IlOB HEOPraHHMYECKUX BEIECTB,
CBOMCTB COJISIHOM KHCIJIOTBI; IIPOBEIECHUE KAYECTBEHHBIX PEAKLMN Ha XJIOPHU -
MOHBl W HAOJIIOJIEHWE MPHU3HAKOB HMX IMPOTEKAHMS; OMNBITHI, OTPAXKAIOLINE
¢dusnyecKkue U XMMHUYECKHE CBOMCTBA TAJIOTEHOB U UX COETUHEHUN (BO3MOKHO
UCMOJIb30BAaHUE BHJIEOMATEPHAIOB); O3HAKOMIJIGHHE C O0pas3lamMu XJIOpHUIOB
(ramoreHuJ0B); O3HAKOMJIEHHE C oOpa3naMu cepbl U €€ COeIUHEHHUSIMU
(BO3MOXXKHO HCHOJIb30BAaHUE BHJJAEOMATEpUAJIOB); HaAOMIOAEHUE IMpolecca
o0yrauBaHuUs caxapa I0J ACHCTBUEM KOHLIEHTPUPOBAHHOW CEPHOM KHCIIOTHI;
U3yuYeHUE XUMHUYECKHX CBOMCTB pa30aBICHHON CEpHON KUCIOTHI, MPOBEACHHE
KayeCTBEHHON peakuuu Ha Cyiab(haT-MOH W HaOMoJeHue TMpu3Haka eé
MPOTEKAHUS; O3HAKOMJICHHE ¢ (PU3NYECKMMH CBOMCTBaMH a30ta, pocdopa u ux
COEAMHEHUH (BO3MOXKHO MCIOJb30BAaHUE BHUAEOMATEpUasoB), oOpa3aMu
a30THBIX ¥ (POCPOPHBIX YAOOPEHUH; MOJlydeHrne, COONpaHue, pacio3HaBaHUE 1
M3Yy4YeHHE CBOMCTB aMMHaKa; IPOBENECHHE KAaYECTBEHHBIX PpEAKIHMil Ha HOH
amMmmMoHus W QochaT-uOH W HIyUYEHHE TPU3HAKOB UX MPOTEKAHMUS,
B3aUMOJIECTBHE KOHIEHTPUPOBAHHOW a30THOM KHCIOTHI C MENbIO (BO3MOKHO

HCIIOJIb30BAHUC BI/II[GOMaTepI/IaJIOB); HU3YUYCHUC MOIICJICﬁ KpUCTATNIMICCKUX
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pemiéTok anmasza, rpadura, QyJUiepeHa; O03HAKOMJEHHE C MPOIEeCCOM
aJcopOLMKM PACTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIVIEM U YCTPOMCTBOM
NpOTHBOra3a; MOJy4eHHe, COOMpaHue, Paclo3HABaHWE U HM3yUYE€HHE CBOMCTB
VIIEKUCIIOTO Ta3a, NPOBEICHHE KAYeCTBEHHBIX peakiuii Ha kapOoHAT- H
CUIMKAT-UOHBl M M3YYEHUE MPU3HAKOB HX MPOTEKAHUs; O3HAKOMIIEHUE C
MPOAYKIIMEH CUIMKATHOW MPOMBIIUIEHHOCTH; PEIIEHUE SKCIEPUMEHTAIbHBIX

3a/1a4 110 TeMe «BakHelIe HeEMeTaUIbl U X COEITUHEHUA»

MeTanasl ¥ ux COCIUHCHU A

3.1

OO6m1ast XapaKTepUCTUKA XUMUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUM HX
nonoxxkenus: B llepuomuueckoil cucrteMe XuUMHA4YECKUX »ieMeHToB JI.M.
MenneneeBa u crpoeHus aroMoB. CTpoeHue MeTauioB. MeTajinueckas CBsizb U
METaJIIMYecKass KpUCTaJuIMuecKash pemerka. DIJIEKTPOXUMHUYECKUH  psif

HaIpsHKEHUM METaJlIoB

3.2

dusnueckre U XMMUYECKHE CBOWCTBAa MeTayuloB. O01Me crnoco0bl MOJIydeHHs
MeTtasuioB. [IoHsATHE O KOPPO3UM METAJIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT
koppo3uu. CriaBsl (CTajib, YyryH, JOPAIOMUHNAN, OpOH3a) U UX IPUMEHEHUE B

OBITY U TPOMBILIIEHHOCTH

3.3

[llenounble Metayuel: nosnoxeHue B llepmonnueckoil cucreMe XMMHYECKUX
anemenToB J[.MI. MenzeneeBa; cTpoeHHEe UX aTOMOB; HAaXOXKJIEHUE B IPUPOE.
dusuyeckre U XMMUUYECKHEe CBOICTBa (Ha mpuMepe HaTpus U Kanus). OKCuIbl U
TUAPOKCUIBI HaTpus M Kaimusl. IIpuMeHeHue mIeNoYyHBIX METalioB M HX

COEeTMHEHUN

3.4

[IlenoyHo3eMenpHble  METauIbl MarHuid W KajbLMW:  IIOJOXEHUE B
[Iepnonnueckoi cucreMe xumnuueckux anemeHTos .M. Menneneesa; crpoenue
X aTOMOB; Haxo)KJeHue B npupoje. PU3NUECKHEe U XUMUYECKHE CBOWCTBA
Marius M Kanplus. Baxhelime coequHeHMs] Kajablus (OKCHJ, T'MAPOKCHI,

comu). JKECTKOCTh BOABI U CIIOCOOBI €€ yCTpaHEHHUS

3.5

AmoMmunui: nonoxeHue B Ilepuoauyeckoil cUCTEME XMMHUYECKHUX 3JIEMEHTOB
JI.1. MenneneeBa; cTpoeHHE aToMma; HaxoXAeHHE B mpupone. dusndyeckue u
XUMHUYECKHUE CBOMCTBA aFOMUHKS. AMGPOTEPHBIE CBOMCTBA OKCUIA M THIPOKCUIA

AJIFOMHUHUA

3.6

Kenezo: monoxenue B [lepuoanueckoil cucreme xumuueckux snemeHToB .M.
MenzeneeBa; CTpoe€HHE aTOMa; HaxoXJeHue B npupone. dusmyeckue u
XUMHUYECKHEe CBOMCTBa jxene3a. Okcuapl, ruapokcuasl u conu sxeneza(ll) u

xene3za(lll), ux coctas, cBOMCTBa U MOJTydeHHE
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3.7

XUMHYECKHUI HKCIIEPUMEHT: O3HAKOMIIEHHE ¢ 00pa3l[aMi METaJJIOB U CILIABOB,
uX (U3NYECKUMHU CBOICTBAMHU; HM3y4EHHE pe3yJIbTaTOB KOPPO3UU METAJUIOB
(BO3MOXKHO M CII0JIb30BaHUE BHJICOMATEPHAJIOB), 0COOEHHOCTEH
B3aUMOJICHCTBHS OKCHJA KalblMsl W HAaTpus C BOAOH  (BO3MOXKHO
UCIOJIb30BaHUE BUEOMATEPUAIIOB); HCCIIEJOBAHHE CBOMCTB MKECTKOW BOJBI;
mpoliecca TOpeHMsl JKeje3a B KUcIopoie (BO3MOXHO HCIOJIb30BaHHE
BUJIEOMATEPUAJIOB); MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEaKIUi Ha HMOHBI
(MarHusi, Kaublusi, aqromMuHus, uHKa, xenesa(ll) u sxenmesa(lll), memu(ll);
HaOII0ICHHE U ONMHMCAHUE MPOILECCOB OKPAIUBAHMS IUIAMEHH MOHAMH HATpHS,
Kanust W Ka’uplus  (BO3MOXKHO — MCIOJb30BAaHUE  BHJIEOMATEPUANIOB);
ucciefoBanne aM(OTEpHBIX CBOWCTB THUAPOKCHAA aJIOMUHUS M THIPOKCHIA
[IUHKA; pellieHne IKCIePHUMEHTaJbHBIX 3a/1a4 10 TeMe «BakHel e MeTabl U

X COCANHCHU I

XuMUS 1 OKpy’Karolias cpeaa

4.1

Hosble MaTepuansl 1 TexHoJIOrMU. BeniectBa U Marepualibl B MOBCEAHEBHON
JKU3HU 4YeloBeka. XUMHS M 310pOBbe. be3onacHoe UCIoIb30BaHUE BEIIECTB U
XUMHUYECKUX peakiuid B ObITy. [lepBas moMoIp MpU XUMHUYECKHX OXOrax M

OTPAaBJICHUAX

4.2

OcHoBBI DKOJIOTUYECKOM  I'PpaMOTHOCTH. XAMHUYECKOE  3arps3HEHUE
okpyxatotet cpensl [IJIK. Posb XuMuu B pemieHnn 3KOJOTHYECKUX MPOOIeM.
[IpuponHble MCTOYHUKH YIJIEBOJOPONOB (Yrojib, HMPUPOIHBIA Tra3, HEPTH),

IMPOAYKTBI UX Hepepa60TKI/I, X poJib B 6])ITy 1 IPOMBIIIIJICHHOCTHU

4.3

XUMHYECKUN KCIIEPUMEHT: U3y4yeHUEe 00pa3lloB MAaTepUaoB (CTEKJIO, CIJIABbI

MCTaJIJIOB, TOJIMUMCPHBIC MaTepI/IaJ'II)I)
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ITPOBEPAEMBIE HA OI'D 110 XUMHWHU TPEBOBAHUA K
PE3YJbTATAM OCBOEHHSI OCHOBHOI OBPA3OBATEJILHON
HPOI'PAMMBbBI OCHOBHOI'O OBHIEI'O ObPA30OBAHUA

Kon
NMpoBEPSIEMOT0
TpeOoBaHMs

IIpoBepsiemble TPeOOBAHUA K NPEeIMETHBIM pe3y/ibTaTam
0a30BOr0 YPOBHSI OCBOEHHMSI OCHOBHOM 00pa3oBaTe/IbHOM
NMPOrpaMMbI OCHOBHOT0 00111ero o0pa3oBanus Ha ocHoBe PI'OC

1

[Ipencrasnenue:

11

O TO3HABAaEMOCTH SIBJICHMHM MpPHUPOIbI, MOHMMaHHE OOBEKTUBHOM
3HAYMMOCTH OCHOB XMMHYECKOH HayKu Kak 00JIACTH COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOIIeW KyJbTypbl MU INPaKTUYECKOU
JEATEIbHOCTY YEJIOBEKa B YCIIOBUSX COBPEMEHHOIO OOLIECTBA;

IMOHMMAaHHE MECTAa XUMUU CPCAU NPYTUX €CTCCTBCHHBIX HAYK

1.2

O HAay4YHBIX MCTOAAaX IMO3HAHUWA, B TOM YHCJIC SKCIICPUMCHTAJIbHBIX U
TCOPECTUIYCCKUX MECTOAAX HMCCICAOBAaHUA BCIICCTB U  HU3YUCHUSA
XUMHNYCCKHUX pCaKHHﬁ; YMCHHC HCIIOJIB30BATh MOJCIIN JJIA

OOBSICHEHHSI CTPOCHUSI aTOMOB U MOJIEKYJT

1.3

o cepax mpodeccrnoHaTbHONU NEATETLHOCTH, CBSI3aHHBIX C XUMHUEH H
COBPEMEHHBIMU TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha JIOCTHIKEHHUSIX
XAMHYECKON HAyKH, YTO TO3BOJIUT OOYYAIOUIMMCSI PAaccMaTpPUBATH
XHMHIO Kak chepy cBoeit Oymyrieid npodeccrnoHanbHOM NeITeIbHOCTH
W CceNaTh OCO3HAHHBIA BBIOOP XMMHUHU KaK MPOQUIBHOTO TPEIMETa

IpU IEpexo/ie Ha YPOBEHb CPEIHEro o01ero oopasoBaHus

Biagenue cucremMoll XUMUYECKHX 3HAHMM M yMEHHE IPUMEHSTH

CUCTEMY XUMHYCCKUX 3HaHPII>i, KOTOpas BKIOYacCT:

2.1

BOKHEHUIINE XWMHYCCKHE TIIOHATHS: XUMHUYSCKHM DJIIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE U CJOXKHOE BEIECTBO, OJHOPOAHAS U
HEOJTHOPOJIHAsE CMECh, OTHOCHTEIbHBIC aTOMHAasi M MOJICKYJIIpHAs
MaccChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAS Macca, MOJISIPHBIN
00BEM, OKCHJI, KHCIIOTa, OCHOBAaHHWE, COJIb (CpemHss), XUMHUYECKas
peakuus, peakIuH COCTUHEHUsS, PEaKIUU PA3JIOKECHUS, pPEaKIIHNH
3aMelIeHUs, peakiuy oOMeHa, TerioBOM 3(QeKT peaxiuu, 3K30- U
SHJOTEPMUUYECKHE PEAKIIMH, PACTBOP, MAcCOBas JOJSI XUMHYECKOTO
AJIEMEHTa B COSAMHEHUH, MaccoBas JI0JIsl U MPOLIEHTHAsI KOHIICHTpaIus

BCIICCTBA B paCTBOPEC, AApO aTOMa, 3HCKTp0HHbII>i cIou aToMa, aTOMHas
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opOutanb, paadyc aTroma, BaJEHTHOCTh, CTENEHb OKUCICHUS,
XHUMHYECKas CBSI3b, DIIEKTPOOTPUIIATEIBHOCTD, TIOJSIPHASL U HETIOJISIPHAS
KOBQJIGHTHAsl  CBsI3b, HMOHHAs  CBSI3b, METAJUIMYECKas  CBS3b,
KpUCTaZIMuecKass peuérka (aToMHasi, WOHHAs, MeTaJuIn4yecKas,
MOJIEKYJISIpHAs), MUOH, KaTUOH, aHMOH, AJIEKTPOJIUT U HEIJIEKTPOJIHUT,
JNEKTPONIMTHYECKAss  JUCCOLMAIIMS, peaKkIMh HOHHOro OOMeHa,
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIMM,  OKUCIUTENIb U
BOCCTAHOBUTENb, OKUCJIEHUE M  BOCCTAHOBJIEHUE, 3JIEKTPOJIM3,
XMMUYECKOe paBHOBECHE, OOpaTHMMble W HEOOpaTHMBIE peaKIuy,
CKOpPOCTh XHMMHYECKON peakuuu, katamuzaTtop, IIJAK, kopposus

MCTAJJIOB, CIIJIaBBbI

2.2

OCHOBOMOJIAralOlIMe 3aKOHbl XUMHH: 3aKOH COXPAaHEHUs Macchl,
nepuonnueckuii 3akoH J[.M. MenaeneeBa, 3aKOH TOCTOSIHCTBA

coCTaBa, 3aKOH ABOl"aI[pO

2.3

TEOPUH  XUMUU: aTOMHO-MOJIEKYJISIDHAsE ~ TEOpHs, TEOPHS

3IIEKTPOJIMTUUECKON T CCOLMAIIUT

Branenne ocHOBaMU XUMUYECKOW IPaMOTHOCTH, BKIHOYAOIIEH:

3.1

YMEHHE IPaBUIbHO UCIIOIb30BaTh U3YUEHHbBIE BEIIECTBA U MaTEPUAIIbI
(B TOM umcie MUHEpaJbHblE YyIOOpEHHs, MeTaulbl M CIUIaBbI,
OPOAYKTHl TMepepadOTKU MPUPOJHBIX HCTOYHHUKOB YIJIEBOJOPOIOB
(yrns, mpuponHoro rasa, HeTu) B OBITY, CEIBCKOM XO3HCTBE, Ha
IPOU3BOACTBE U IOHMMAHME 3HAYEHUs JKUPOB, OEJIKOB, YIJIEBOAOB
JUI OpraHu3Ma 4yelloBeKa; YMEHHE IIPOrHO3UPOBATh BJIMSHUE BEILECTB

H XUMHUYCCKUX IIPOLECCCOB HA OPraHMU3M 4YCJIOBCKA U OKPYKAIOIIYIO

IPUPOJHYIO Cpeny

3.2

YMCHHUEC HUHTCIPHUPOBATH XMUMHWYCCKUC 3HAHUA CO 3HAHUAMU APYTUX

y4eOHBIX TPEAMETOB

3.3

HaJIM4Yue OnbITa paboThl C Pa3IMYHBIMU MCTOYHUKAMU HH(pOpMAIUU
N0 XUMHUHM (HaydyHass M Hay4dHO-TIONYJIApHasl JIUTEparypa, CJIOBapH,

CIPaBOYHUKH, HHTEPHET-PECYPCHI)

3.4

YMCHUE 00BEKTUBHO OIICHUBATHh HHq)OpMaIII/IIO 0 Bf€OICCTBAX, HX
MMpEBpAICHUAX u MPAKTUYCCKOM MMPUMEHCHUHU u YMEHUC

HCIIOJIH30BaTh €& AJIA pCHICHU S y‘{e6HO-H03HaBaTeHLHBIX 3aJga4

BHa)IeHI/Ie OCHOBAaMHU M OHSITHUNHOI'O arrmapara U CHUMBOJHMYCCKOI'O

A3bIKa XMMHWHU OJIA COCTAaBJICHUA (bOpMy.]'[ HCOPraHMYCCKUX BCHICCTB,
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ypaBHeHI/Iﬁ XUMHYCCKHUX peaKHHﬁ; OCHOBaMHu XUMHYECKOU

HoMmeHKIaTypsl (IUPAC 1 TpuBHaIbHOM)

YMmeHue oOBSCHATH CBSA3b MOJIOKEHUs 3ieMmeHTa B Ilepuoaunueckoit

CUCTEMEC C YHCJIOBBIMH XAPAKTCPUCTHKAMU CTPOCHHA aTOMOB

5) XUMHYECKUX DJIEMEHTOB (COCTaB W 3apsan sapa, oO0Ilee YHCIo
3JIEKTPOHOB), PACIPEAEICHUEM DJIEKTPOHOB IO SHEPreTHYEeCKUM
YPOBHSIM aTOMOB MEPBBIX TPEX MEPUOIOB, KAIUS U KaTbIUI
[IpeacraBnenne 0  NEPUOAUYECKOM  3aBUCHUMOCTH  CBOWCTB
XUMHYECKUX JJIEMEHTOB (paJlyC aToMa, 3JIEKTPOOTPHUIATEIHHOCTS),
6 OPOCTBIX M CIOXHBIX BEIIECTB OT IMOJIOKEHUSI DSJIEMEHTOB B
[lepuonuueckoif cucreme (B MalbIX TEpUOAax U  TJAaBHBIX
HOATPYIINAax) U 3JIEKTPOHHOTO CTPOSHUS aToMa
7 YMeHnue kiaccu PUIMpoBaTh:
7.1 XUMHUYECKHUE IJIEMEHTBI
7.2 HEOpraHW4EeCKUE BEIECTBA
7.3 XUMUYECKUE PEaKIIUU
8 YMeHue onpenensTh:
8.1 BAJICHTHOCTh M CTEICHb OKUCIICHUS XMMHUYECKHX DSJIEMEHTOB, 3apsil
' HOHA
8.9 BUJ XMMHUYECKOM CBSI3M M TUI KPHCTAUIMYECKOW CTPYKTYpHI B
' COCIIMH CHUSIX
8.3 XapaKkTep Cpeibl B BOIHBIX PACTBOPAX BEMIECTB (KUCIOT, OCHOBAHUH)
8.4 OKHCITUTENTb U BOCCTAHOBUTEIb
9 YMeHue xapakTepru3oBaTh GU3NUECKUE U XMMHUYECKHE CBOICTBA:
MPOCTBIX BEHIECTB (KHUCJIOPOJ, O30H, BOAOpPOA, Trpadur, ammas,
9.1 KpeMHuH, a30T, Gochop, cepa, XJOp, HATPHH, Kaluuid, MarHui,
KaJILIIUH, QJTFIOMUHUH, JKEJIe30)
CIIOKHBIX BEIIECTB, B TOM YHCIE HMX BOJHBIX PacTBOpPoB (BOjA,
aMMHaK, XJOPOBOAOPOA, CEPOBOAOPOA, OKCHIBI U THIPOKCHUIBI
9.9 metamioB |-lIA rpynmn, amomunus, menu (1), uunka, xeneza (Il u
' [11), okcunsr yrnepona (1l u 1V), kpemuus (1V), azota u dhocdopa (I11
u V), cepet (IV u VI), cepnucras, cepHas, a30THCTasi, a30THas,
dbocdopHas, yroiapHasi, KpeMHHEBAsI KUCIIOTAa U UX COJIH)
9.3 OPOTHO3UPOBATh M  XapaKTepU3oBaTh CBOMCTBA  BEIIECTB B
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3aBUCUMOCTH OT HUX COCTaBa M CTPOCHH:A, NPUMCHCHHUC BCHICCTB B
3aBUCHUMOCTH OT HUX CBOfICTB, BO3MOXHOCTb IMPOTCKAHHA XUMHUUYCCKUX

MIPEBPALLEHUN B Pa3JIMYHBIX YCIOBUAX

YMeHHe COCTaBIIATh MOJIEKYJISIPHBIE U MOHHBIEC YPABHEHUS PEAKLIMi, B

10
TOM YHCIIE:
10.1 peakiii HoHHOro oOMeHa
10.2 OKHCJIMTEIIbHO-BOCCTAaH OBUTENIbHBIX PEAKIUi
103 WUTIOCTPUPYIOIIMX ~XHMHUYECKHE CBOMCTBA H3YYEHHBIX KJACCOB
' (rpynn) HeOpraHM4eCKHX BELIECTB
104 MOJATBEPKAAIOIINX T€HETUYECKYIO B3aUMOCBSA3b MEXY HUMH
11 YMeHue BEIYUCISTH (POBOAUTD PACUETHI):
111 OTHOCHTETFHYI0O MOJIEKYJSIPHYI0O W MOJISIDHYIO MacChl BEIECTB,
' MacCOBYIO JOJI0 XUMHUYECKOTO 3JIeMEHTa B COCTUHEHHUH
11.2 MacCOBYIO JOJIIO BEILIECTBA B paCTBOpE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00beM ra3oB
114 0 YpaBHEHHSIM XHMHUYECKUX pEaKIHid M HAXOIUTh KOJIMYECTBO
' BEIIECTBA, 00BEM U MACCy peareHTOB MM MPOTYKTOB PEaKIIUu
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMH  METOJIaMH  HAy4YHOTO  TMO3HaHUS  (HaOIroAeHHue,
11 U3MEpeHue, HIKCIIEPUMEHT, MOICIIMPOBAHNE) TPU U3YUECHUHU BEILIECTB U
' XUMHUYECKUX SBJICHHM; YyMeHue cdopMmynupoBaTh MpodiieMy U
MPEIJIOKUTD MYyTH €€ pelIeHus
192 Oe3onacHOM pabOTBl C XUMHUYECKUMHU BEIIECTBAMU, XHMHYECKOM
' HOCYZ10H U JJAOOPaTOPHBIM 000pYyI0BaHUEM
npaBuiaMu 0€30MacHOr0 0OpalIeHHsI ¢ BEIECTBAMH, UCI0JIb3YEMbIMH
B TIOBCETHEBHOM >KM3HU, MPABUJIAMH MTOBEICHUS B LESAX COCPEKECHUS
123 37I0pOBbSl M OKPYKAIOIIEW NPUPOIHOW Cpeabl; MOHMMAHUE Bpeaa
' (omacHOCTH) BO3IEHCTBUS HAa KUBBIE OPraHU3MBI OMPEACIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIIECHUS U MPEAOTBPAIICHUS HX BPEIHOTO
BO3/1€HCTBUS
13 Hannune mpakTHYecKWX HABBIKOB TUIAHUPOBAHUS U OCYIIECTBICHUS
CIIEYIOLMX XUMUUECKUX IKCIIEPUMEHTOB:
131 W3Y4YCHHE U OMUcaHue (GU3MUECKHX CBOWCTB BEIIECTB; 03HAKOMIICHUE

C (I)I/I3I/I‘-ICCKI/IMI/I u XUMHUYCCKUMHU SABJICHUSAMU, OIIBITHI,
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HIUTIOCTPUPYHOIUEC ITPU3HAKU ITPOTCKAHNUA XUMHUYCCKUX peaI(I_II/II\/'I

13.2

M3YYCHHUE CIIOCOOOB pa3/ieleHns cMeceil

13.3

IIOJIy4YEHUE KHUCIOPOJAa M M3YYEHUE €ro CBOWCTB; IIOJyYEHUE
BOJOpPOJa M M3y4YEHUE €ro CBOWCTB; IOJYYEHHUE YIVIEKHCIOrO ra3a u

HN3YUYCHHEC €TO0 CBOI\/'ICTB; MOJYUYCHUC aMMHaKa U U3YUYCHHUE €T 0 CBOICTB

134

MIPUTOTOBJIECHHE pACTBOPOB C ONPENEIEHHOM MaccoBOM J10JeH

paCTBOPéHHOFO BCUICCTBA

135

IIPUMEHEHUE MHINKAaTOPOB (;1akmyca, METUJIOpaHka u
denondranenHa) A OMpeAENCHUsS XapaKTepa Cpelsl B pacTBOpax

KHUCHOT U LIeI04Yen

13.6

WCCIICIOBAaHNE W OINKCAaHHE CBOMCTB HEOPraHWYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB; M3YYEHHE B3aUMOJECUCTBUS KHUCIIOT C METasllaMH,
OKCHJIJaMM  METaJUIOB,  pPACTBOPUMBIMA U HEPACTBOPUMBIMU
OCHOBAHUSIMH, COJISIMM; IIOJIyYCHHE HEPACTBOPUMBIX OCHOBAHMIA;
BBITECHEHHE OJHOr0 MeTajula JpyrMM U3  pacTBOpa  COJIH;
uccienoBanue amMQpOTEPHBIX CBONCTB THUIPOKCHIOB AJTIOMUHUS H

[IHKA

13.7

PCHICHUC SKCIICPUMCHTAJIBHBIX 3a/la4 IO TEMaM: «OCHOBHEIE KJIaCCHI
HCOPraHN4CCKuX COG)II/IHCHHfI)); ((9H€KTPOJ'H/ITI/I'—I€CK35I
JAUCCOoUaILs, «BaxHelmue HeMeTamnbl M HX COCAUHCHUA,

«BakHeiinme MeTauIbl U UX COSAUHECHUSY

13.8

XUMHYECKHE  OKCIEPUMEHTHI,  WJUIIOCTPUPYIOIIME  MpPU3HAKU
IPOTEKaHUS peakUUii MOHHOrO OOMEHA; KaueCTBEHHbIE PEaKLUU Ha
IPUCYTCTBYIOIME B BOAHBIX pacTBOpax MOHBL XJIOpPHI-, OpOMHI-,
uonua-, cyinbdar-, Qocdar-, KapOoHaT-,  CHUIMKAT-AHUOHBI,
TUAPOKCHUI-MOHBI, KATUOHBI aMMOHMSI, MarHus, KajibLus, aJllOMUHUS,

xkenesa (2+) u xenesa (3+), meau (2+), muHKa

14

YmMmenue:

141

NpEeACTaBJIATEL PE3YJIbTAaThl OKCIICPUMCHTA B q)opMe BBIBOI OB,
J0Ka3aTcibCTB, Fpa(i)I/IKOB u Ta6J'IHII U BBIABJIATH OMIHMPHUYCCKUC

3aKOHOMEPHOCTHU

14.2

YCTaHaBJIMBAThb CBA3U MCKIY pCaIbHO Ha6J'HOI[aeMLIMI/I XUMHNYCCKUMU
ABJICHUAMHU U NIpoHeCCaMU, MPOUCXOAAIIUMHU B MaKpO- U MUKPOMHUPCE,

00BACHSTE IMIPUINHBI MHOFOO6paBI/I$I BCIICCTB
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INEPEYEHD 9JIEMEHTOB COAEPXAHUA, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

HepBOHa‘IaHBHIﬂe XUMHUYECCKUEC ITOHATUA

11

Yuctelie BemecTBa U cMecu. CriocoObl pa3aeeHus cMeceit

1.2

ATOMBI W MOJICKYJIBI. Xumnuyeckre »diaeMeHTBl. CHMBOJIBI XUMHUYECKHUX

OJICMCHTOB. HpOCTBIC " CJIOXKHBIC BCIICCTBA.

1.3

Xumuueckas (I)OpMy.]'Ia. BaneHTHOCTH aTOMOB XMMHYECKHX 3JIeMeHTOB. CTEIeHb

OKHCJICHUA

1.4

3aKOH MOCTOSHCTBA COCTaBa BCIICCTB. OTtHocHuTeENbHAs aTOMHas Macca.
OTtHOCcHTEIbHAS MOJICKYJIApHasA Macca. MaccoBast 10 XMMHUYECKOT'0 dJIEMEHTa

B COCIMHCHHUH

1.5

KomuuectBo BemectBa. Moab. MomspHas macca. MonispHbIE 00bEM Ta30B.

BzaumocBs3p KOJIMYE€CTBA, MAaCChl U YU CJIa CTPYKTYPHBIX CAWHUIL BCIICCTBA

1.6

®uU3NUECKUE U XUMUUYECKHE SIBJICHUS. XUMHYECKasl peakius U €€ MPU3HAKH.

3aKOH COXPaHEHUs MacChl BEIECTB. XUMUYECKUE YPaBHEHUS

ITepuonuueckuii 3akoH u Ilepuonnyeckass cUCTeMa XUMHYECKUX BJIEMEHTOB

J .. MenneneeBa. CTpoeHre aToMOB

2.1

[Tepnonnueckuii 3akoH. [lepruonnyeckas cucremMa XUMHYECKUX 3nneMeHToB JI.1.
Menneneesa. Ilepuonsl u rpynnbel. @U3NYECKUI CMBICT MOPSIKOBOrO HOMEpA,

HOMEPOB [IEPUOJA U IPYIIIHI JJIEMEHTA

2.2

Crtpoenne atomoB. CocrtaB atomMHbIX siaep. M3orombl. Dnexktponsl. CTpoeHue
ANIEKTPOHHBIX  00O0JIOYEK aTOMOB TMepBbIX 20 XUMHUYECKUX 3JIEMEHTOB

ITepnonmueckon cucremsl .M. MenneneeBa

2.3

3aKOHOMEpPHOCTH B M3MEHEHUHM CBOMCTB XUMHYECKHX AJIEMEHTOB MEPBBIX TPEX
MEepUOJOB, Kallus, KaJblUs (paamyca aToOMOB, OJJEKTPOOTPHUIIATEIBHOCTH,
METaJUIMYECKMX W HEMETAJUIMYEeCKHX CBOWCTB) M WX COCIMHCHHH B
COOTBETCTBHM C TIOJIOKEHHEM »dJeMeHTOB B Ilepuogumueckoil cucreme u

CTPOCHHUEM X aTOMOB

Crpoenue BeniecTa

3.1

Xumuueckast cBs3b. KoBasieHTHass (MOJSIpHAsT ¥ HEMOJISIpHAsi)  CBS3b.

9J'ICKTpOOTpI/IHaTeJ'II)HOCTI) XHUMHYCCKHNX QJICMCHTOB. Honnas CBA3b.

49




Mertannudeckas CBSI3b

3.2

Tunel KpucTaIMUECKHX PEmETOK (aToMHas, WOHHAS, METaJUIMYecKas),
3aBUCHUMOCTh CBOMCTB BEILECTBA OT THIA KPUCTAJIMYECKON pPEETKHM W BHUAA

XUMHUYECKOU CBS3U

Baxueiimme mnpenctaBUTeld HEOPraHMYECKHX BemecTB. Hemertamnsl u  uX

COCIHUHCHMUA. MeTanis! 1 ux COCINHCHUA

4.1

Knaccupukanuss ¥ HOMEHKIATypa HEOPraHWYECKUX COCIMHEHUI: OKCHJIOB
(coneobpasyromiue: OCHOBHBIE, KHUCIIOTHBIE, ampoTepHbIe) u
HecosieoOpasyromye; OCHOBaHMHM (IIENIOYM W HEPACTBOPUMBIE OCHOBAHMA);
KUACIOT (KHUCIOpOACOAEp)Kamme W OECKHCIOPOIHBIE, OJXHOOCHOBHBIE W

MHOTOOCHOBHBI€); COJIeH (CPEIHUX U KUCIIBIX)

4.2

duznueckue MW XUMHUYECKHE CBOMCTBaA IMPOCTBIX  BCIICCTB-HCMCTAJIIIOB!

BOJIOPOJIa, XJIOpa, KUCIOPO/Ia, Cephbl, a30ta, (ocopa, yrieposa, KpeMHHUS

4.3

duznyeckue M XUMHYECKHE CBOMCTBa IMPOCThIX BCIICCTB-MCTAJIJIOB: JINTHA,
HaTpud, Kajausda, Marovusd U KaJlbluA, aJIIOMUHHA, KEJIC3a. aﬂeKTPOXI/IMI/ILIeCKI/Iﬁ

P HANIPSKEHUM METaJlI0B

4.4

®uU3NUECKUE U XMMHUUYECKUE CBOMCTBA BOJOPOAHBIX COCIMHEHUN HEMETAJUIOB:

XJIOPOBOAOPO/IA, CEPOBOIOPOIA, AMMHAKA

4.5

dusnyeckre U XMMHUYECKHE CBOWCTBA OKCHAOB HemertayioB: cepol (1V, VI),
asora(ll, 1V, V), dochopa(lll, V), yruepona(ll, 1V), kpemuus(1V). Ilonyuenue

OKCHA0B HEMCTAJJIOB

4.6

Xumunueckue corcTBa okcuaoB: MetauioB |A—IIIA rpymn, muuka, memu(ll) u

xenesa(ll, 111). [Tonyuenne OKCUI0B METAIIIOB

4.7

XuMu4eckre CBONCTBA OCHOBAaHMH M aM(OTEPHBIX T'MIPOKCUIOB (Ha ImpUMEpE
THAPOKCUJIOB  aIOMMHMS, Kene3a, LMHKa). IlomydeHue ocHoOBaHUI U

aM(pOTEpHBIX TUAPOKCHI0B

4.8

OO0ume XMMHYECKHE CBOMCTBA KHUCIIOT: XJIOPOBOAOPOJHOM, CEPOBOAOPOIHOM,
CEepHHUCTOM, CEpHOM, a30THOH, (ocdopHOl, KpeMHUEBOH, yrombHOU. OcoObie
XUMHUYECKHUE CBOWCTBA KOHIIGHTPUPOBAHHOM CEPHOM M a30THOM KHUCIIOT.

[Tony4yenue KUCIoT

4.9

OO61ne xumMHIeckre cBoMcTBa cpeaHux coeil. [lomyuenue coneit

4.10

[Tonyuenue, cobupaHue, paclmo3HaBaHWE BOJOPOAA, KHCIOPOaa, aMMHUAKa,

YIIIEKHMCIIOro ra3a B JIabopaTopuu

411

ITonmyuenne ammuaka, CEpHOM M a30THOM KHCIOT B NMpoMbIUIeHHOCTH. O01mme
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CII0COOBI IMOJIy4CHUA MCTAJ1JIOB

4.12

I'eneTnaeckas cBs3b MCXKAY KilaCCaMH HCOPraHM4YCCKUX COGZ[I/IHGHI/Iﬁ

XUMHUUYECKUE pPEeaKINu

5.1

Knaccudukarus XuMUIECKUX PEAKIIUN 1O Pa3IMIHBIM MPU3HAKAM: 110 YHUCIY U
COCTaBy YyYacCTBYIOIIMX B PEAKIMH BEHIECTB, MO TEIIoBoMY 3(dexTy, Mo

W3MCEHEHUIO CTEIICHEH OKMCICHUS XUMHYECKHX DJIEMECHTOB

5.2

TennoBoit 3G HeKT XUMHUIECKOH peaklnu, TEPMOXUMHUECKIE ypaBHEHHUS. DK30-

U DHAOTEPMHUYECKUE PEaKIUU. TepMOXUMUYECKHE YPABHEHUS

5.3

OKHCAUTETBPHOBOCCTAHOBUTENbHBIE peakiuu. OKUCIUTENN U BOCCTAaHOBUTEIU.
IIpomieccsl  OKMCIEHHMS WM BOCCTAHOBJIEHUS.  OJEKTPOHHBIH  OajaHc

OKHCIINTEIIFbHOBOCCTAHOBHUTEIHLH O peakuuun

5.4

Teopus 3ME€KTPOIMTUYECKON TUccolranni. KaTHOHBI, aHUOHBI. DIEKTPOIUTHI U

HEBJICKTPOJIUTEI. CunbHbIC U cIa0bIe SJICKTPOJIMTHI. Crenenn Jucconmuanmuun

9.5

Peakiiun mnoHHOIO oOoMeHa. YcCIoBHS IMPOTCKaHUA peaKI_II/Iﬁ HOHHOI'O O6M€Ha,

IIOJIHBIE U COKPAIEHHBIE HOHHBIEC YPAaBHEHUS PEAKIINI

XuMus ¥ OKpyKaroliasi cpeia

6.1

BemectBa m martepuanbl B IOBCEIHEBHOW JKM3HM 4eJIOBeKa. be3onmacHoe
UCTONh30BAHUE BEIIECTB M XUMHUYECKUX peakiuii B nabopatopuu u OBITY.

HepBa;I IIOMOIIb IITPU XUMHUYCCKHUX 0XKOIraX MU OTPABJICHUAX

6.2

XUMHUUYECKOE 3arpsi3HEHHE OKpyXaromed cpeabl  (KUCIOTHBIE — JOXKIH,
3arps3HEHHE TOYBHI, BO3/yXa U BOJOEMOB), CIIOCOOBI €ro IMPEIOTBpAIICHUS
[Ipenenvunas nonmyctumas koHuentpanus BemectB (I1JIK). Porp xumum B
pEIIEHUH DSKOJIOTHYECKHX TMpobsieM. VYcuileHne NapHUKOBOro d¢dekxTa,

paspymeHu e 030HOBOI'0O CJI0s

6.3

[Ipumenenue cepsl, azota, ¢ocdopa, yriepoaa, KpeMHHSI U UX COCIUHEHUU B
OBITY, MEOUIIMHE, MPOMBIIUICHHOCTH M CEIbCKOM Xo3siicTBe. [IpuMmeHeHue
METaJUIOB W CIUIaBOB (CTajb, YYI'yH, AIOPaJIOMHHUN, OpoH3a) B OBITY U
IMPOMBINIJICHHOCTH HX CoeﬂHHeHHﬁ. ITonstue o KOppO3uH MCTAJIJIOB, OCHOBHBLIC

CrocoObI 3aIUTHI UX OT KOPPO3UHU

6.4

[TpuponHbie HCTOYHUKH YTIEBOJOPONOB (Yroib, MPUPOIHBIA Ta3, HEPTH),

MPOAYKTHI UX TepepaboTku (0€H3MH), UX POJIb B OBITY U TPOMBIIIIIIEHHOCTH

6.5

[lepBoHauanbHBIC TOHATUS OO0 OPraHMYECKUX BEIIECTBAX KaK O COCTUHEHHUSIX
yriaepoja (MeTaH, 3TaH, STUJICH, alleTUJIEH, YTaHOJI, TJUIEPUH, YKCYCHAsl KUCIIOTA).

IToHsiTHE O OMONOrMYECKH BaXKHBIX BEIIECTBAX: )KUPAX, OEIKAX, YIIIEBOJAAX — U UX
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POJIK B )KM3HU YCIIOBCKA

7 Pacuérsr:
7.1 1o popMyiiaMm XUMHUYECKUX COSTMHEHUI
7.2 Macchl (MaccoBOM) 10M pacTBOPEHHOTO BEUIECTBA B PaCTBOPE
7.3 10 XUMUYECKHM YPaBHEHUIM
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YYEBHO-METO/INYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIAA YYHEHUKA

* Xumust: 8-i kinacc: 0a30BbIM ypOBEHb: YyUeOHHK; 5-€ U3/IaHue, nepepaboTaHHOe
I'abpuensan O.C., OctpoymoB WN.I'., CnagkoB C.A. AKIMOHEpHOE OOIIECTBO
«M3natensctBo  «IIpocBemenne» * Xumusa: 9-i kmacc: 0a30BBIN  yPOBEHD:
yueOHHK; 5-¢ wu3manue, nepepadoranHoe [abpuensn O.C., OctpoymoB WU.T'.,
CnanxoB C.A. AkumonepHoe obmiectBo «M3marenbctBo «lIpocBemieHue

METOANYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

NudopMarimoHHO-METOUYECKOE MHUCHMO 00 OCOOEHHOCTSIX MpEeroaaBaHus
yueOHoro npeamera «Xumus» B 2026/2027 yaebHoM romy https://edsoo.ru/wp-
content/uploads/2025/08/himiya.pdf

Meronnueckue pEeKOMEHJIAUWA MO HU3Y4EHHI0 TeMbl «OKHUCIUTEIbHO-
BOCCTAHOBHUTEJIbHBIE  pPEaKIMU» B  IMIKOJIBHOM  Kypce xumuu  (2024r.)
https://edsoo.ru/wp-content/uploads/2025/02/mr_himiya_o_v_r.pdf

VY4eOHO-MeTOoIMYeCKOe 00ecreYeHne TPOLECCOB MPENoAaBaHus — XHMUH,
Oouonorud, (U3MKK Ha YPOBHAX OCHOBHOTO OOIIEr0 W CpEeaHEero oOIIero
o0pa3oBaHUsi C BKIFOYCHHEM JOMOJHHUTEIBHOIO WHXXEHEPHOr0 KOMITOHEHTA
(2024r.) https://edsoo.ru/wp-
content/uploads/2025/02/umo_dop_inzhenernyj_komponent.pdf

- baHK 3agaHuMi JUIsl TEKYIIErOo OLEHUBAHUS MO Y4eOHOMY MpEAMETY «XUMUS»

(2024r.) https://edsoo.ru/wp-
content/uploads/2025/02/bank_zadanij_himiya_ooo .pdf

- KoHTekcTHbIe 3a1aun. 3aganus K yaeOHOMY Kypcey «Xumusi». 8 kimace (2024 r.)
https://edsoo.ru/wp-content/uploads/2025/01/kz_himiya 2024.pdf

- Meroaudeckue PEKOMEHIAIMKM IO CO3JaHUI0 KIACCOB TEXHOJIOTMYECKOTrO WU
€CTECTBEHHO-HAy4YHOr0 mnpoduiied W KJIacCOB C YIIyOJIGHHBIM H3y4eHHEM
MaTeMaTUKH, (U3UKU, XUMHUH, OHOJIOTUH B 0011€00pa30BaTEIbHBIX OPraHU3AIMIX
C HCIHOJB30BaHUEM MH(DPACTPYKTYPHI, CO3JAHHOM B paMKaxX HAIMOHAIBLHOIO
npoekTa «Ob6pazoBanue» (KBanropuymsl, IT-ky0Os1, Touku pocta u ap.) (2025 r.)
https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej_2025.pdf
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- Mertonnueckue pexkomengaunu. Opranuzanus B3aumonencraus “llIkona — By3 —
npennpusTue’” (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sh_v_p_2025.pdf
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