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IHosicHuTeALHAA 3ANIUCKA.

[IporpamMma Mo XMMHHM Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs COCTAaBJICHA Ha
OCHOBE TpeOOBaHUM K pe3yJibTaTaM OCBOCHMS OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl
OCHOBHOTO 0011er0 00pazoBanusi, npeacraBieHHbIXx B DI'OC OO0, a Takxke Ha OCHOBE
denepanbHOl paboyeil mporpaMMbl BOCIUTAHUS U C YYETOM KOHIIEIIUU MPETOJaBaHUS
ydueOHOro mpenMera «XuMmus» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoi
denepanum.

[Iporpamma mo XuMuU IaéT MPEACTABICHHUE O IEJISAX, OOIIeH cTpaTernu 00ydeHUs,
BOCIIUTAHUS U PA3BUTHSI O0YUAIOIINUXCS CPEACTBAMHU YUEOHOTO MPEeIMETa, YCTAHABINBACT
00s13aTeIbHOE TPEIMETHOE COJEp)KaHUE, MpeaycMaTpUBaeT paclpelielieHne €ro 1o
KJIacCaM M CTPYKTYpPHUPOBAHUE TIO pasziesiaM U TeMaM MPOrpaMMbl IO XUMUH, OTIPEICISICT
KOJIMYECTBCHHBIC M KAYeCTBCHHBIC XAapaKTCPUCTUKH COJCPKAHHUS, PEKOMEHIYEMYIO
MOCTIEIOBATEIPHOCT,  W3YYCHHS ~ XMMHH € y4€TOM  MEXIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTUKM Y4€OHOTO IpOIlecca, BO3PACTHBIX OCOOCHHOCTEH
00yJaronmXxcs, OMpeeNisieT BO3MOKHOCTH TpEeAMeTa Ui pean3anuu TpeOOBaHUN K
pe3yibTaTaM OCBOCHHSI OCHOBHOW OOpa30BaTENIbHOW MPOTPAMMbI HA YPOBHE OCHOBHOTO
oOrmiero oOpa3oBaHus, a Takke TpeOOBaHUN K pe3yJsibTaTaM OOyYEeHHs] XUMUU Ha YPOBHE
eJield u3ydeHus MpeIMeTa U OCHOBHBIX BHJIOB yUeOHO-TIO3HABATEILHOM JCSTEILHOCTH
00y4JaromIerocs Mo OCBOCHUIO YUEOHOTO COIEPKaHMUS.

3HaHWE XUMHUHU  CIY’)KUT OCHOBOM JJii  (OPMHUPOBAHUS  MHUPOBO33PEHUS
oOy4Jaronierocsi, €ro MpeJCTaBICHUNH O MaTepUaIbHOM €JIMHCTBE MHpPA, BAXKHYIO POJIb
UrparT GopMHUpyeMble XUMHUEH MPECTAaBICHUS O B3aUMONPEBPAIIEHUAX YHEPTUU U 00
HBOJIIOIMYU BEILIECTB B MPUPOJIE, O MyTIX pelIeHUs riI00aJbHbIX MPOOJIEM YCTONYUBOTO
Pa3BUTHUSL YEJIOBEYECTBA — CBHIPHEBOM, DHEPreTUUYECKOW, MUIIEBOM M SKOJIOTMYECKOU
6e3omacHOCTH, TPOOIIEM 3PABOOXPAHECHHUSI.

N3yueHnune xumuu:

CIIOCOOCTBYET peav3aiii BO3MOXHOCTEH HJisi caMOpa3BUTHS U (HOPMHUPOBAHUS
KYJIbTYpbI IMYHOCTH, €€ 0011el U (HYHKIIMOHATILHON TPaMOTHOCTH;

BHOCUT BKJIaJ B (OPMUPOBAHME MBIIUIEHUS W TBOPYECKHX CIIOCOOHOCTEN
oOy4Jarommxcs,  HAaBBIKOB ~ MX  CAMOCTOSITEIBHOM  y4yeOHOW  JI€ATEIbHOCTH,
HKCIIEPUMEHTAJIbHBIX M HUCCJEJ0BATENbCKUMX  YMEHHM, HEoOXOJMMBIX KaKk B
MOBCEHEBHOM KM3HU, TaK U B TPOPECCUOHATILHOMN AESITEIbHOCTH;

3HAKOMUT CO CeM(PUKON HAYYHOTO MBIIIJICHUS, 3aKJIa/IbIBAET OCHOBBI IIEJIOCTHOTO
B3[VISiJa HA E€IUHCTBO IPUPOABI U YEJIOBEKA, SIBISETCA OTBETCTBEHHBIM 3TAallOM
B (hOPMUPOBAHHH €CTECTBEHHO-HAYYHOU IPAMOTHOCTH O0YYarOIINXCS;



CrI0c00CTBYET OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIECHUS K €CTECTBCHHO-HAYYHBIM
3HAHUSM, K IPUPOJIC, K YeIIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJIOTHYECKOE 00pa30BaHKE
O0yJarOIITIXCSI.

JlanHbIe HaINpaBJIeHUs B 00YUYEHUH XUMHUHU 00€CTICUMBAIOTCS CIICIM(UKOM
coJiep KaHusl y4eOHOro nmpeaMeTa, KOTOPBIH SBISETCS eAaroruuecky aanTupoOBaHHBIM
OoTpakeHueM 0a30BOI HAYKH XUMHH HA ONPEIEeEHHOM dTare €€ pa3BUTHS.

Kypc xumuum Ha ypOBHE OCHOBHOrO OOLIEro OOpa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHME OOYyYalOIIMMHCS CUCTEMBbI IMEPBOHAYAJbHBIX MOHSATUH XUMHUH, OCHOB
HEOPTraHWYECKOM XMMHUHU U HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITHN OpraHUYEeCcKON
XUMHH.

CTpykTypa coaepkaHusi TpOrpaMMbl 1O XUMHH C(HOPMHUpOBaHA Ha OCHOBE
CUCTEMHOT0 Moaxojia K e€ n3ydyenuto. ComepkaHue CKIaAbIBA€TCA U3 CUCTEMbI OHATUI
0 XMMHYECKOM JJIEMEHTE M BEIIECTBE M CUCTEMBI MOHATUI 0 XUMU4eckoi peakuuu. Ooe
ATU CUCTEMbI CTPYKTYPHO OPraHHU30BAHbI MO MPUHIUITY MOCIEA0BATEIBHOTO Pa3BUTHUS
3HAaHUN HA OCHOBE TEOPETUUYECKUX MPEICTABICHUIN Pa3HOIO YPOBHS:

— ATOMHO-MOJICKYJISIPHOT'O YYCHHA KaK OCHOBBI BCCTO €CTCCTBO3HAHMA,

— Ilepuonnyeckoro 3akona /. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XHUMUM;

YUCHHA O CTPOCHHUHU aTOMa U XUMHYECKOM CBiA3U,
- I'[pCI[CTaBJIGHI/Iﬁ 00 SHQKTPOHHTHQGCKOﬁ Aucconualnn BEUICCTB B paCcTBOPaAX.

Teopernueckre 3HaHUA pacCMaTPUBAIOTCSA HA OCHOBE AMIIMPUYECKH MOJYYEHHBIX U
OCMBICJIEHHBIX (PAKTOB, Pa3BUBAIOTCS IOCIEN0BATEIBLHO OT OJHOIO YPOBHSA K JPYyTrOMY,
BBINIOJIHASL (PYHKIMU OOBSCHEHHS W TPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS U
BO3MOKHOCTEN MPAKTUYECKOTO TPUMEHEHUS U MTOTYYEHHS U3Yy4aEMbIX BEIIECTB.

OcBoeHMEe IporpaMMBbl IO XMMHUH CIIOCOOCTBYET (POPMUPOBAHUIO MPEICTABICHUS O
XUMHYECKOW COCTABJISAIONIENA HAYYHOM KapTUHBI MUPA B JIOTHKE €€ CUCTEMHOM IPUPOJIBIL,
LIECHHOCTHOI'0 OTHOILLIEHMS K HAyYHOMY 3HAHMIO U METOJAM IT0O3HAaHUs B Hayke. M3yueHne
XUMHH IPOUCXOJIUT C MPUBICUCHUEM 3HAHUN U3 paHEEe U3yUEHHBIX yUCOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 knacce» u «®dusuka. 7 Knaccey.

[Ipy u3y4YeHNM XUMHH MPOUCXOAUT (POPMHPOBAHWE 3HAHWH OCHOB XHUMHUYCCKOMN
HAayKH Kak o0JacTh COBPEMEHHOTO €CTECTBO3HAHMS, NPAKTHUECKON AesITeNTbHOCTU
YelloBeKa M KaK OJIHOTO W3 KOMIIOHEHTOB MHPOBOW KyJbTYphl. 3amada ydeOHOro
npeaMeTa COCTOMT B (POPMHUPOBAHUHM CHCTEMBl XUMHUYECKUX 3HAHUM — Ba)KHEUITHX
(bakToB, TMOHATHUNA, 3aKOHOB M TEOPETUYECKUX TMOJIOKEHHUH, JOCTYMHBIX O000O0IIEeHMI
MHUPOBO33PEHYECKOTO XapaKTepa, sA3blKa HAyKH, B MPUOOIIEHUH K HAYYHBIM METOJam



NO3HAHUS TPU M3YyYEHUU BEIIECTB M XUMHUYECKUX peakuuil, B (HOopMHpOBaHUH U
pa3BUTUHU TIO3HABATENbHBIX YMEHUH M MX MPUMEHEHUU B y4eOHO-NO3HABATEIBHON H
y4e0HO-UCCIIEeI0OBATENIbCKON AEITETbHOCTH, OCBOGHUH MPaBUil 0€30MacHOro OOpaIieHus
C BEIECTBAMU B [TOBCEIHEBHOM KU3HU.

HpI/I N3yUCHUN XHMHUHU Ha YPOBHC OCHOBHOI'O O6HICFO 06p8,30BaHI/I}I BaKHOC
3HA4YCHUC HpI/IO6peJII/I TaKHuC L CJIM, KaK:

— ¢opMUpOBaHHWE  WHTEUIEKTyaJlbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIBHOMY MPHUHATUIO  PELICHUH,
CIIOCOOHOM alaTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHUAM KU3HU;

— HAIPABJICHHOCTh OOYYEHUS HA CHUCTEMATHYECKOC MPUOOIICHHE OOYYaroImIUXCs K
CaMOCTOSTCIILHON TI03HABATEIBHON JICITCIILHOCTH, HAyYHBIM METOJIaM IIO3HAHMS,
(bOpPMUPYIONTUM MOTHUBAITHIO M Pa3BUTHE CIIOCOOHOCTEH K XMMUHU;

— obecrnieyeHre yCcaoBUid, ClIOCOOCTBYIOIIUX TPUOOPETEHHUIO 00YYAIOITUMHUCS OTBITA
pa3HOOOpa3HOW JEATEeNIbHOCTH, I[IO3HAHWA U CaMOIO3HAHUS, KIIOYEBBIX HaBBIKOB
(KJTIOUEBBIX KOMIIETEHIMI), UMEIOIINX YHUBEPCAIIBHOE 3HAYEHUE JJIsI PA3JIMUHBIX BUOB
NeATEIIbHOCTH,

— (hopMupoBaHue oOrei (byHKITMOHATBHOMN u €CTECTBEHHO-HAYYHOM
I'PAaMOTHOCTH, B TOM YHCJIE YMEHHUH OOBSICHSATh W OIICHUBATH SIBJICHHUS OKPYKAIOIIETO
MUpa, UCTIOB3Ysl 3HAHWUSI U OTBIT, TIOJYYCHHBIC TIPU M3YUYEHUU XWUMHH, MPUMEHATHh WX
IIPY pEIIeHUH IPOOJIEM B TIOBCETHEBHOM KU3HU M TPYIOBOH JCSITEIBHOCTH;

— hopMupoBanre y OOyYaromMXcsl TYMAaHUCTHYECKUX OTHOIICHHUH, MOHHUMAaHUS
HEHHOCTH XUMHUYECKUX 3HAHUM Ui BBIPAaOOTKM HSKOJOTHYECKH I€JIecOo00pa3HOro
MOBEJICHUSI B OBITY U TPYJOBOM NESITEILHOCTH B LIETSAX COXPAHEHHUSI CBOETO 3/I0POBbS U
OKpYKarolen MPUPOTHON CPEbI;

— pa3BUTUE MOTHUBAIMM K OOYYEHHIO, CIOCOOHOCTEM K CaMOKOHTPOJIO H
CaMOBOCIMTAHUIO HA OCHOBE YCBOEHHMsI OOIIEYEIOBEYECKUX LEHHOCTEH, TOTOBHOCTU K
OCO3HAHHOMY BbIOOPY MPOGUIIS U HAMPABJICHHOCTH JAJIbHEHIIIEr0o 00yUeHMUS.

OO61iee 4KMCIIO 4YacoB, OTBEAEHHBIX ISl M3YyUYEHUS XUMHUU HA YPOBHE OCHOBHOTO
oOmrero oopazoBanusi, coctapisieT 136 yacoB: B § kiacce — 68 yacoB (2 yaca B HEJEINI0),
B 9 kiacce — 68 4yacoB (2 yaca B HEACIIO).



Conepxkanue o0y4eHusl.
8 ki1ace
IlepBoHayajibHbIE XUMHYECKHE OHATHS

IIpenmer xumun. Posib XuMuM B )KU3HH 4YeJIOBEKA. XUMUS B CUCTEME HayK. Tena u
BeniecTBa. GU3NUECKHE CBOMCTBA BEIIECTB. ATperatHoe cocTossHue Beuects. [lonsTue o
MeTOJIaX Mo3HaHUs B XUMUHU. YucThie BemecTBa U cMecu. CiocoObl pas3jienieHus: CMecei.

ATOMBI U MOJIEKYJIbI. XUMHUUYECKUE AIE€MEHThI. CUMBOJIbBI XMMHUUYECKUX DJIEMEHTOB.
IIpocThie U CIIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuueckass ¢Gopmyrna. BaleHTHOCTh aTOMOB XHMHUYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSHCTBA cocTaBa BewmecTB. OTHocuTenbHas aroMmHas Macca. OTHoOcUTENbHAs
MOJIEKyYJIIpHas Macca. MaccoBast JoJIs1 XMMUYECKOTO MJIEMEHTA B COCIUHEHUN.

KommuecTBo BemecTsa. Moiib. MossipHas macca. B3auMocBs3p KOJIMUYECTBA, MACChI
U YHClia CTPYKTYPHBIX EIMHHI] BemecTBa. Pacuérel mo QopmylaM XUMUYECKUX
COECIMHEHU .

DU3NYECKNE U XUMUYECKUE SIBJICHUA. XUMUUYECKAsl peaKlus U €€ MPU3HAKU. 3aKOH
COXpPAHEHMSI MacChl BENIECTB. XHUMHUYecKue ypaBHeHus. Knaccudukamuss XUMHUYECKHUX
peakiui (CoeMHEHNUs, Pa3JIOKEHUsI, 3aMEeIIeHHs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XUMHUYECKOM TOCYyJOW, MpaBwiaMu padboThl B JjabopaTtopuu u
npuéMamMu oO0palleHusi ¢ Ja0OpaTOpHBIM O0OpPYJIOBaHHEM, H3YyYCHHUE M OIHUCAHUE
(dbu3nYecKX CBOMCTB OOpa3IlOB HEOPTraHUYECKUX BEIIECTB, HAOIIOJCHUE (PU3UUECKUX
(ny1aBiieHHE BOCKA, TassHUE JIbJIa, pACTUPAHUE caxapa B CTYIIKE, KUTIEHHE U KOHJICHCAIIUs
BOAbl) U XHUMHYECKMX (FOpEHHE CBEYM, MPOKAJIMBAHHE MEIHOW TMPOBOJIOKH,
B3aMMOJICHCTBUE Mejla C KHCJIOTOH) SIBJCHWM, HAOIIOJICHWE W ONHCaHWE IPU3HAKOB
MPOTEKaHUS XUMUYECKUX peaklMil (pas3lioKeHUe caxapa, B3aUMOJICHCTBHUE CEpHOMN
KHUCIIOTBI C XJIopuaoM Oapusi, pasnokenuwe ruapokcunaa menu (II) mpu marpeBanuw,
B3aMMOJIEHCTBHUE Kene3a ¢ pactBopoM coiu Menu (II), uzydyenue crnocoOoB pazaeneHus
CMEcCed: C TIOMOIIBbI0 MarHuTa, QUIBTPOBAHWE, BHIAPUBAHUE, TUCTUIUISIIHS,
xpomatorpadusi, MPOBEJCHUE OYMCTKU MOBAPEHHOW COJIM, HAOJIIOJECHUE M OIHCAHUE
pEe3yJIbTATOB TMPOBEACHUSA OIBITA, WUIIOCTPUPYIOUIETO 3aKOH COXPAHEHUS MACCHlI,
CO3JlaHHU€ MOJIeNiel MOJIEKYJ (IIapOCTEPKHEBBIX ).

Baxueimme npeacraBuTe M HEOPraHUYECKUX BellecTB



Bo3nyx — cmech ra3zoB. CocrtaB Bo3ayxa. Kucmopox — s1eMeHT M IpocCTOE
BenlecTBo. Haxoxkzenue xuciopona B mpupoze, Gu3nueckue u XUMHUYECKHUE CBOWMCTBA
(peakuuu ropenust). Oxcuael. [Ipumenenne kucnopoaa. CriocoObl MOIy4eHUs] KUCI0poaa
B J1a0opaTopud U MPOMBINUIEHHOCTH. KpyroBopoT kwuciopoaa B mpupoje. O30H —
AJUTOTPONHAs MOAU(PUKALIMS KACTIOPOAA.

TemoBoii dp¢deKT XUMHUECKON peakiny, TEPMOXUMUYCCKUE YPABHEHHsI, IK30- H
HHAOTEPMUYECKUE peakiuu. TOIIMBO: Yyrojib U MeTaH. 3arps3HeHUe BO3AyXa, YCUIICHHUE
NapHUKOBOTO 3¢ (deKTa, pa3pylIeHHe 030HOBOTO CIIOA.

Bomopon — aneMeHT W mpoctoe BemiecTBO. HaxokIeHue Boaopoaa B TPHUPOJIE,
bu3nyYecKue ¥ XMMHUYECKHE CBOMCTBa, MPUMEHEHHE, CIIOCOObI monydeHus. Kuciaorel u
COJIH.

MounsipHblit 00BEM Ta30B. Pac4€Thl 0 XUMUYECKUM YPaBHEHUSIM.

Pusnueckne cBOMCTBA BOJBI. Bona kak pactBoputens. PactBopbl. HackineHnnsie u
HEHACBIILEHHBIE PACTBOPBI. PAaCTBOPMMOCTH BEHIECTB B BOAE. MaccoBas 10715 BEIIECTBA B
pacTBope. XHUMHUYECKHE CBOMCTBA BOAbL. OcHOBaHuA. Poiib pacTBOpOB B NpPHUpPOJE U B
JKU3HU 4YesoBeka. KpyroBopoT BOAbl B IpUpOJE. 3arps3HEHUE NMpUPOAHBIX BoA. OxpaHa
Y OYNCTKA PUPOJHBIX BOJ.

Kimaccudukanus Heopranmdeckux  coeamHeHuid. Oxcuapl.  Knaccudukarus
OKCHU/IOB: cosieoOpasyromme (OCHOBHBIE, KHUCJIOTHBIE, am(pOTepHBIC) u
HecosieoOpaszyromue. Homenknarypa okcumoB. dusmdeckne U XUMHUYECKHE CBOWMCTBA
okcu10B. [lomydeHune okcuoB.

OcHoBanus. Knaccudukaiys ocHOBaHUHN: MIEIOUYM U HEPACTBOPUMBIE OCHOBAHUSI.
Homenkimarypa ocHoBaHuil. ®Dusnueckue W XUMHYECKHME CBOMCTBA OCHOBAHUU.
ITonyyeHne oCHOBaHUM.

Kucnotel. Knaccuduxanus xucimor. Homenkinatrypa kucinor. ®dusmueckue u
XUMHYECKUE CBOMCTBA KUCHOT. Pan aktuBHoctu MetaiuioB H. H. bekerosa. [lonyuenue
KHCJIOT.

Comu. Homenknatypa coseid. ®Pu3nyueckue M XUMHYECKHE CBOICTBA COJIEH.
[Tonmyuyenue coiei.

I'eneTnueckas CBA3b MCKIY KiIaCCaMM HCOPIraHNUYCCKUX COGHHHGHHﬁ.
Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIPEJICICHUE COJNCPIKAaHUs KHCIOpPOoJa B BO3IyXe, IOJyYCHHUE,
coOWpaHue, pacro3HaBaHWE W H3Y4YCHHE CBOWCTB  KHCIOpOJa, HaOJIrO/IeHUE



B3aMMO/JICHCTBUSL BEIIECTB C KUCIOPOJOM MU YCIOBUSI BOBHUKHOBEHUS U MPEKpaLICHUS
ropeHust (moxapa), O3HAKOMJICHHE C 00pa3laMd OKCHJIOB M OINMCAaHWE WX CBOWCTB,
MoJIyuyeHue, coOMpaHue, paclo3HABAHME W H3YyUYEHHE CBOWCTB BOJOpoJa (TOpeHwue),
B3auMoJielicTBue Bojiopona ¢ okcuaoM wmeau  (II) (BO3MOXHO HCMOJIB30BaHUE
BHUJICOMATEPUANIOB), HAOIIOJIEHHE O00pa3lloB BEIIECTB  KOJIUMYECTBOM |  MOIJIb,
HCClIeIOBaHUE OCOOCHHOCTEH pacTBOPEHUsI BEIIECTB C Pa3IUYHON pPacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEIEIEHHON MacCOBOU JOJIEH paCTBOPEHHOIO BEILECTBA,
B3aMMO/ICHCTBUE BOJIBI C METAJJIaMU (HATPUEM M KaJIbITeM) (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEPHUAIIOB), HCCIIeJOBaHWE OOpa3lloB HEOPraHUYECKHX BEIIECTB Pa3IUYHBIX
KJIACCOB, HAOJIOJICHHME W3MEHEHMsSI OKPACKM HWHIUKATOPOB B PACTBOPAX KHCIOT U
eoued, u3ydeHue B3aumojiecTBus okcuaa meau (II) ¢ pacTtBopoM cepHON KHCIOTHI,
KHUCJIOT C METAJUIAMU, PEAKLIMN HEUTPAIU3ALUY, [T0JyYEHUE HEPACTBOPUMBIX OCHOBAHUU,
BBITECHEHUE OJTHOIO METajljla IPyTMM U3 pacTBOpPaA COJIM, PEIIEHUE KCIIEPUMEHTAIbHbIX
3a7a4 1o TeMe « BaxkHenmue Ki1accbl HEOPraHMYECKUX COCUHECHUIN.

Iepuoanueckuii 3akoH u Ilepuognyeckas cucreMa XMMHYECKHUX djeMeHTOB /I,
N. MenaeneeBa. Crpoenne aroMoB. XuMHUYeCKasi CB3b. OKHCIMTEIbHO-
BOCCTAHOBHUTEJIbHbIEC PeaKIUH

[lepBbie MOMBITKH KIaCCH(PUKANMK XUMHUUYECKHX 3JeMeHTOB. [loHsTHE O rpymmax
CXOJIHBIX JIEMEHTOB (IIEITIOYHBIE W MIEIOYHO3EMEIbHBIC METAJUIbI, TaJIOTEHbI, MHEPTHBIC
ras3bl). DJIIEMEHTHI, KOTOPBIE 00pa3yroT aMpOTEPHBIE OKCUIBI U THAPOKCHUTIBI.

ITepuonnueckuin 3akoH. Ilepuommueckas cucremMa XUMHYECKHX DJJIEMEHTOB JI.
N. MenneneeBa. KopoTkomnepuomnas u mHHomnepuoaHas ¢opmbl [lepuoanyeckoit
cucteMbl xumuueckux aaemeHToB JI. . Menaeneea. [lepuoast u rpynmbl. @usndeckui
CMBICJI TOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIbI AJIEMEHTA.

Crpoenne aromoB. CoctraB atomubIX sAnep. M3orombl. Onexktponbsl. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB MEpBbIX 20 XMMHUYECKUX 3ieMeHTOB lleproaunyeckoit
cucrembl [J[. . MenneneeBa. XapakTepuCTHKAa XUMMYECKOIO DJIEMEHTA II0 €ro
noJjiokenuto B Ilepuoanueckoni cucreme 1. 1. Menneneena.

3aKOHOMepHOCTI/I HN3MCHCHUA paanyca aTOMOB XUMHUYCCKHX 9JICMCHTOB,
METaJIMYECKUX U HEMETAJUIMUECKUX CBOMCTB I10 rpymniaam 1 1nncpuoaam.

3nauenue llepuonnueckoro 3akoHa u llepuonnueckol cHUCTEMBI XHMHYECKHX
DJIEMEHTOB I Pa3BUTHUA HAYKU U npakTuku. [[. 1. MeneneeB — y4€HbIN U IpaKJaHNH.

Xumuueckasi  cBsi3b.  KoBasieHTHas  (TojisipHass W HEMOJSIpHAsi)  CBSI3b.
DIEeKTPOOTPUIATETbHOCTh XUMUUECKUX 3JIEMEHTOB. IOHHas CBSI3b.

Crenienp oxucieHus. OKHUCIUTEILHO-BOCCTAHOBUTEILHEIC peaKuuu. HpOI_[CCCBI
OKHCJICHUS M BOCCTaHOBJICHHUA. OKMCIUTEIN U BOCCTAHOBUTEIIH.



Xumuueckuii IKcnepumenm:

HN3Yy4YCHUC 06pa3u0B BCICCTB MCTAJJIOB W  HCEMCTAJJIOB, B3&PIMO,Z[€I>1CTBPI€
TMAPOKCHUAAa HHUMHKa C pPacTBOpaMHd KHCIOT H H.[GJIO‘ICI\;I, IMPOBCACHUC OIILITOB,
WIUIIOCTPUPYIOIUX TTPHUMEPbI OKHUCIHUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKIII/Iﬁ (FOpGHI/Ie,
PCAKIUU PA3JIIOKCHUA, COG,Z[I/IHeHI/IH).

Meoscnpedmemmuuie céasu

Peamnszanuss MeEXNpeIMETHBIX CBA3CH NP H3YYEHMHM XHMHM B 8 Kjacce
OCYUIECTBIISIETCS] Yepe3 MCIOIb30BAHNE KAK OOIINX €CTECTBEHHO-HAYYHBIX MOHSATUHM, TaK
U IIOHATUH, SBIIAIOIIUXCA CUCTEMHBIMH JUIA OTHAEIBHBIX IPEIMETOB €CTECTBEHHO-
Hay4YHOT'0 IIUKJIA.

OO0mue ecTecCTBEHHO-HAYYHbBIC TTOHATHUS: HAyYHBIN (DAaKT, TUIIOTE3a, TEOPHUS, 3aKOH,
aHaNMM3, CHUHTE3, KiacCU(UKAIus, TEPUOJUIHOCTh, HAOIIOJACHUE, OSKCIEPUMEHT,
MOJICTUPOBaHUE, U3MEPEHUE, MOJICITb, SIBJICHNC.

dusnka: Marepus, aroM, JJICKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHJ, H30TOIIbI,
PaINOAaKTUBHOCTh, MOJICKYJa, OJJICKTPUYCCKUH 3apsj, BEIIECTBO, TeEIo, OO0BEM,
arperaTHoe COCTOSIHHME BEINECTBA, Ta3, (PM3MYCCKHUE BEIMYMHBI, €IUHUIIBI U3MEPEHUS,
KOCMOC, IJIaHETHI, 3B&3/1b1, COJIHIIE.

buomnorus: porocunres, apixanue, ouochepa.

['eorpadus: armocdepa, ruapocdhepa, MHUHEpPabl, TOPHBIE IOPOJIbI, IOJE3HbIC
MCKOMAaEeMbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJjacce
BemecTBo U XuMHU4YecKasi peakius

ITepnonnueckuii 3akoH. Ilepuommyeckas cucremMa XUMHYECKHUX HJIEMEHTOB /.
N. MenpaeneeBa. CrpoeHue aTroMoOB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOWCTB
XUMHUUYECKUX DJIEMEHTOB MEPBBIX TPEX MEPUOJIOB, Kalvs, KAJIbIUS U UX COCJUHECHUU B
COOTBETCTBHUM C TOJIOKEHHEM 3JIeMEHTOB B llepronnueckoil cucTeMe U CTPOSHUEM HX
aTOMOB.

Ctpoenue BemiecTBa: BUAbl XUMUYECKON CBSI3U. THUIIBI KPUCTATIMYECKUX PEHIETOK,
3aBUCHUMOCTh CBOWCTB BEIIECTBA OT THUMNA KPUCTALIMYECKOM PEMETKH U BHUJIA
XUMHUYECKOM CBA3HU.



Knaccudukanms u HOMEHKIATypa HEOPTraHWYECKUX BEIIECTB. XHUMHUYECKHE
CBOMCTBA BEUIECTB, OTHOCSIIIMXCA K PAa3JIMYHbIM KJIaCCaM HEOPraHMYECKUX COCIUHEHUM,
TE€HETUYECKAs CBSI3b HEOPraHUYECKUX BEUIECTB.

Knaccudukanus XMMUYECKHUX peaKIHil MO pa3iMyHbIM Npu3HaKaMm (10 YUCITYy U
COCTaBY YYAaCTBYIOIIMX B pEaKIMU BEIIECTB, MO TEIJIOBOMY 3(DQeKTy, MO M3MEHEHUIO
CTENCHEH OKHUCICHHUS XUMHYECKHUX DJJIEMEHTOB, IO OOpaTUMOCTH, IO YYacTHUIO
KaTaJn3aropa). JK30- U SHI0TEPMUUYECKUE PEAKIINU, TEPMOXUMHUYECKUE YPABHEHUSI.

[lonsiTue o ckopocth XuMHUuyeckor peakuuu. Ilonstue o0 o00paTuMbIX U
HEOOpATUMBIX XUMHUYECKUX peakuusix. [loHATHE O TOMOTE€HHBIX M TETePOreHHBIX
peakuusax. [lonarue o karanuse. IloHsTne o xumuueckom paBHOBecuu. DakTopsl,
BJIMSIFOIIME HA CKOPOCTh XUMUYECKOUN PEAKIIMU U MOJIOKEHUE XUMUYECKOTO PABHOBECHS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHbBIE peaxkuuu, AJIEKTPOHHBIN OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHON peakunu. COCTaBIEHHE YPAaBHEHUN OKUCIUTEIbHO-
BOCCTAaHOBUTEJIHHBIX PEAKIIUHN C UCTIOJIB30BAaHUEM METO 1A AIEKTPOHHOTO OanaHca.

Teopust DNEKTPONUTUYECKON JUCCOLMALMU. OJIEKTPOJUTBI U  HERIEKTPOJIUTHI.
Katnonel, aHumoHBl. MeXaHU3M JUCCOLNMALMM BEIIECTB C PA3JIMYHBIMU BUIAMH
XxuMHuecKol cBs3u. CreneHs aucconurannu. CuiabHbIE U CI1A0bIE JIEKTPOJIUTHI.

Peakimuu woHHOrO OOMEHA. YCJIOBHS MPOTEKAaHUS PEAKIMi HWOHHOTO OOMEHa,
MOJIHBIE U COKPAIIEHHbIE NOHHBIEC YpaBHEHUs peakiuid. CBOIICTBA KUCIOT, OCHOBAHHUM U
COJIel B CBETE MPEACTABICHHUI 00 AJIEKTPOIUTHYECKON auccornuanuu. KauecTBeHHBbIE
peakunu Ha MOHBL. [ToHsATHE O TUIpONU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEISIMU KPUCTAJUIMYECKUX PEHIETOK HEOPraHMYECKHX BELIECTB
— METAJIJIOB M HEeMeTauIoB (rpadura U aamasa), CIOKHBIX BEIIECTB (XJopuaa HaTpusi),
UCCJIEIOBAHNE 3aBUCUMOCTHM CKOPOCTHM XHMHYECKOW pPEakUuh OT BO3JAECUCTBUS
pa3nuYHbIX (PAKTOPOB, HCCIAEAOBAHUE AJIEKTPOIPOBOJHOCTH PACTBOPOB BEUIECTB,
npolecca JUCCOIMAMU KUCTIOT, IENoYeld U cojel (BO3MOXKHO HMCIIOJIb30BAaHUE BUJIEO
MaTepuasoB), IPOBEJACHUE OMBITOB, WILTIOCTPUPYIOIMINX MPU3HAKH MPOTEKAHUS PeaKIni
HOHHOTO OOMeHa (00pa3oBaHHE OCajKa, BbIJCIECHUE ra3a, 00pa30oBaHUE BOJIbI), OMBITOB,
WUTIOCTPUPYIOIIMX TPUMEPBl OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI (rOopeHue,
peakuuu pas3lioKEHUs, COECIUHEHMs), PACIIO3HABAHWE HEOPraHUYECKUX BEIIECTB C
MOMOIIbIO KAYECTBEHHBIX PEaKIUil Ha HOHBI, PELICHUE SKCIIEPUMEHTAIIBHBIX 3a/1au.

HemeTanabl 1 UX coeAnHCHUA

061113}1 XAPAKTCPHUCTHUKA I'dJIOTCHOB. OcobenHocTH CTPOCHUA aTOMOB, XaPaKTCPHBIC
CTCIICHH OKHCJICHU:. CTpOCHI/Ie 141 (1)H3H‘{€CKI/IC CBOMCTBA IMPOCTHIX BCIICCTB — I'aJIOT'CHOB.



XWUMUYECKHE CBOWCTBA Ha TMpuMepe XJjopa (B3aUMOACHCTBHE C METaJUlaMH,
HEMeTaJUlaMH, 1esodyamu). XsuopoBogopod. ConsiHasg KUCI0Ta, XUMUYECKHUE CBOICTBA,
MOJy4YeHUe, NMpUMEHeHue. [[elicTBre XJIopa U XJIOPOBOAOPOJIa HA OPraHU3M YEJIOBEKA.
Baxnermme XJa0puabl 1 KX HAX0XKJICHUE B IPUPOJIE.

O6mmas xapakrepuctuka 371eMeHTOB VIA-rpynnsl. OCOOEHHOCTH CTPOECHHSI ATOMOB,
XapakTepHble cTeneHn okuciaeHus. CTpoeHne u Gu3nuecKrue CBOMCTBA MPOCTHIX BEIIECTB
— KHUCIIOpoia M cepbl. AJNIOTPONHBIE MOIUMUKAIIMU KUCIOpoAa U cepbl. XUMUYECKUE
cBoiicTBa cepbl. CepoBOAOPOJ, CTpOCHUE, PU3NYECKUE U XUMUYeCcKue cBorcTBa. OKCUIbI
Cepbl Kak TMpPEACTaBUTENN KHUCIOTHBIX OKCUAOB. CepHas KucioTa, (u3HUECKUe U
XMMHYECKHUE CBOMCTBA (00IIME Kak MPEACTaBUTENs Kjlacca KUCIOT M crerupuiecKue).
XUMUYECKUE peaKkluu, JekKallie B OCHOBE IPOMBIIUIEHHOTO CIOCO0a TMOITyYeHHUS
cepHoil kuciotsl. [Ipumenenne cepHoit kucnoTel. Cou CEPHOM KUCIOTHI, KAYECTBEHHAs
peakuus Ha cyibdar-uoH. Haxoxaenue cepsl U €€ CoeAMHEHUI B IPUPOJE. XUMUYECKOE
3arpsi3HEHHE  OKPY’KAIOIIEW Cpellbl COCAMHEHUSIMU cepbl  (KHCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/yXa U BOJIOEMOB), CIIOCOOBI €ro MPeA0TBPALCHUSI.

OO6mast xapaktepucTuka 35eMeHTOB VA-rpyrbl. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKkTepHbIE CTENEHU OKUCIEHMs. A30T, paclpoCTpaHEHUE B MPHUPOAE, PU3NUYECKUE U
XUMHYECKHe cBoicTBa. KpyroBopor azota B mpupoje. AMMHAK, €ro (u3nueckue u
XUMHUYECKHE CBOMCTBA, MojydeHne u npuMmeHeHue. Comn aMMOHUS, UX (U3UYECKUE U
XUMHUYECKHE CBOMCTBA, NpuMeHeHue. KadecTBeHHas peakuus Ha HOHBI aMMOHHSL.
A30THast KHCIIOTa, €€ TMoJlydeHHe, (PU3MYECKMEe M XUMHUYECKHE CBOMCTBa (00IIME Kak
IPEACTaBUTEINS Kilacca KUCIOT U crnenrduueckue). Mcnoab30BaHne HUTPATOB U COJIEH
aMMOHHSA B KauyeCTBE MHUHEPANBHBIX yAOOpeHHH. XWUMHUYECKOe 3arps3HEeHHe
OKpY Xalolllel Cpelibl COETUHEHUSIMH a30Ta (KUCIOTHBIE JOXKAM, 3arpsi3HEHHE BO3/1yXa,
nmo4Bbl U BoJ0éMOB). Docdop, amnorponubie Mogudukanuu docdopa, puznueckue u
xumuueckue cpoiictBa. Oxcun docdopa (V) um dochopHas kuciora, puznueckue u
XUMUYECKME CBOMCTBa, monydeHue. Vcnonb3oBanue ¢ochatoB B KadecTBe
MUHEpaIbHBIX YI0OpEHUHN.

Obmas xapakTepuctuka 31eMeHToB [VA-rpymnmbel. OcCOGEHHOCTH CTPOCHHUS aTOMOB,
XapaKTEepHbIE  CTENEHU  OKHUCIEHMs.  YIJEepoA, aLIOTPOIHbIE  MoJu(pHKaLuUH,
pacnpocTpaHeHUE B MpUPOAE, (U3MUECKHME M XHMHUYECKHE CBOMCTBa. AjcopOius.
Kpyrosopor yrnepona B npupojge. Okcunpl yriepoaa, ux (U3HMUYECKue U XUMHUYECKUE
CBOICTBA, IECTBHE HA KUBbIE OPTaHU3MBI, MTOJYYEHUE U MPUMEHEHUE. JKOJOTUYECKUE
npo0JieMbl, CBs3aHHbIE ¢ OKcuaoM yriepoaa (IV), runoresza rinob6anbHOro MOTEIUIEHUS
KJIUMaTa, MapHUKOBBIA A(P(eKT. YTrosbHas KHUCIOTa U €€ COIM, UX (QU3NYECKUE U
XMMHMYECKHE CBOICTBA, NOJIy4eHHE U TpUMeHeHne. KauecTBeHHast peakuus Ha KapOoHaT-
uoHbl. Vcnonp3zoBanue kapOOHATOB B ObITY, MEAMIIMHE, IPOMBIIIJIEHHOCTH U CEJIbCKOM
XO35UCTBE.



[lepBoHavanbHble MOHATHS 00 OPTraHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriiepoga (MeTaH, 3TaH, ATWJIEH, AlleTUJIEH, 3TAHOJI, TJIMIEPUH, YKCYCHAasl KHUCJIOTa).
[IpupoaHbie UCTOYHUKHU YTIEBOJOPOIOB (yTroiab, IPUPOIHBIN ra3, He(PTh), MPOIYKTHI UX
nepepaboTku (O€H3UH), UX POJIb B OBITY U MPOMBIIUIEHHOCTH. [IoHATHE 0 OMOJIOrUYeCKH
BAKHBIX BEIIECTBAX: KUpax, Oeikax, YrieBoJax — M HUX POJU B KU3HHU 4YEJIOBEKA.
MarepuanbHOe €IUHCTBO OPraHUYECKUX U HEOPTraHUYECKUX COCTUHEHUH.

Kpemnuii, ero ¢usnveckne m XMMUYECKHE CBOMCTBA, MOJyYCHHUE U MPUMEHEHUE.
Coenunenust kpemHusi B npupoje. OOuue npeactaBieHuss 00 okcune kpemuus (IV) u
KpeMHueBoi kuciore. CHIMKAThl, UX HWCIIOJB30BAaHWE B OBITY, B TPOMBIIIICHHOCTH.
BaxHeiiimue cTpouTenbHBIE MaTepualbl: KepamMuka, CTEKJIO, IIEMEHT, OEeTOoH,
xene300eToH. [Ipobiembl 0e30MacHOTO0 MCHOJIB30BAaHUSI CTPOUTEIBHBIX MaTEpHAOB B
MTOBCEHEBHOM KU3HMU.

Xumuueckuii IKcnepumenm:

U3y4YeHHEe O00pa3loB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJSHOW KHCIIOTHI,
MPOBEJICHUE KAUYECTBEHHBIX PEAKIMU HA XJIOPUA-UOHBI M HAOIIOJCHUE MPU3HAKOB X
IPOTEKaHUs, ONBITHI, OTPAXKAIOIINE (PU3NYECKUE U XUMUYECKHE CBOMCTBA T'aJIOTEHOB U
UX COEIUHEHUN (BO3MOXHO WCIIONb30BAaHUE BHJIEOMATEPUAIOB), O3HAKOMJIEHUE C
oOpasniaMu XJOpUJ0B (TaJIOTEHUJIOB), O3HAKOMJICHHE C oOpa3laMu cepbl U €€
COEIMHEHUSIMU (BO3MOYKHO HCIIOJIb30BaHUE BUIEOMATEPUATIOB), HAOMIOAEHHUE Ipoliecca
oOyTJIMBaHMs caxapa Ioj ACHCTBUEM KOHIIEHTPUPOBAHHOW CEpPHON KHUCIOTHI, U3yUYEHHE
XUMHUYECKUX CBOMCTB pa3z0aBIECHHON CEpHOM KHCIOThI, IMPOBEJACHHE KAaYECTBEHHOMN
peakiuu Ha cyib(aT-uoH U HabJIoJIeHHe Mpu3HaKa €€ MPOTEKaHMs, O3HAKOMJICHUE C
dbu3nyeckuMu  CBOMCTBaMHM a3oTa, (Qochopa W WX COSAUHEHHH (BO3MOYKHO
MCIIOJIb30BAaHUE BHUJIEOMATEpPUAIOB), oOpa3liaMu a30THBIX U (HOChHOPHBIX yAOOpEeHU,
MoJIy4eHue, coOMpaHue, paclo3HaBaHUE W W3YYEHHWE CBOWCTB aMMHaKa, MPOBEIACHHE
KAueCTBEHHBIX PEaKIMi HAa MOH aMMOHHS U (ochaT-uoH W H3yYCHHE MPU3HAKOB WX
MIPOTEKAHUs, B3aUMOJECHUCTBAE KOHIEHTPUPOBAHHOW a30THOM KHUCIOTBI C MEJbIO
(BO3MOXHO MCIOJIb30BAHUE BHJIEOMATEPHAIIOB), U3YyUYEHUE MOJIEIEH KPUCTAIUITMYECKUX
pemérok anmasa, rpaduta, ¢QyiaepeHa, O3HAKOMJICHHE C MPOIECCOM aaCcopOINH
pPacTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIIE€M U YCTPOWCTBOM HPOTHUBOrasa,
MOJIy4eHHe, COOMpaHHue, pACIO3HABAaHME M M3YyYEHHE CBOMCTB YIJIEKHCIOIO Trasa,
MPOBE/ICHHE KAaYeCTBEHHbIX pPEaKUMi Ha KapOOHAT M CUIIMKAT-MOHBI M U3Yy4YEHUE
NPU3HAKOB WX  MPOTEKaHUs, O3HAKOMJIEHME C  NPOAYKIMEH  CHUIMKATHON
MPOMBIIIUIEHHOCTH, pEUIEHUE SKCIEPUMEHTANbHBIX 3afad 1o TeMe «Baxueiue
HEMETaJUIbl U UX COCAMHEHUS.

MeTaJ/iibl 1 UX COEAMHEHUS]

OO6mias XapakTepUCTUKa XUMHYECKUX JJIEMEHTOB — METAJIOB HA OCHOBAaHUU HX
nojiokenust B llepuoamueckor cucremMe xumudeckux sineMeHToB . M. MenneneeBa u
ctpoeHusi aromoB. CTpoeHHe MeTauioB. MeTamiuyeckas CBs3b M METaJuIM4ecKas



KpUCTAJNINYECKAsl PEIIETKA. DJEKTPOXUMUYECKUN Ppsii  HANpsHKEHUH  METaJlIoB.
duznyeckne U XUMUYECKUE CBOKCTBA MeTa/lIoB. OOIMe CriocoObl MOTYyUYEHUS METAJIJIOB.
[ToHsaTHE O KOPPO3UU METAILJIOB, OCHOBHBIE CIIOCOOBI 3aIllIUTHI UX OT KOppo3uu. CIuiaBsl
(cTanb, 4UyryH, TIOPATIOMUHUMI, OpOH3a) U UX IPUMEHEHUE B OBITY U MPOMBIIIUIEHHOCTH.

IIlenounsle merayibl: MojoxeHue B Ilepruonndeckoil cucremMe XUMHUYECKHUX
anemeHToB JI. W. MenneneeBa, CTpoeHME UX AaTOMOB, HAxXO0XICHUE B IPUPOIE.
duznyeckrue W XUMHYECKHE CBOMCTBa (Ha mpumepe Hatpus U Kanus). OKCUIBI U
TUAPOKCHUIBI HATPUS U Kaius. [[puMeHeHne menouHbIX METAIOB U UX COCIUHEHUN.

[[{emoyHO3EeMENBHBIE METAJUIBI MAarHUM M KAJIBLMM: MOJ0KeHUE B Ilepuoanueckon
cucteMe xumuueckux diemMeHToB 1. 1. MenaeneeBa, cTpoeHue X aTOMOB, HAX0KICHUE
B npupoge. dusznueckue U XMMHUYECKUE CBOMCTBA MarHus MU Kaublus. Baxueummue
COCIMHEHUS Kajblusl (OKCUM, THUAPOKCHUI, coyin). JKECTKOCTH BOABI U CHOCOOBI €&
YCTpaHEHHUs.

AmoMuHui: nonoxkenue B Ilepuoguyeckoil cucreMe XUMUYECKUX AIEMEHTOB /Jl.
N. MenaeneeBa, CTpOEHHE aTOMa, HAXOXKJI€HUE B npupoae. Ou3ndyecKkue U XUMUYECKUE
CBOMCTBa aFOMHUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U TUIPOKCH/IA aTIOMUHUS.

XKeneszo: nomoxenue B llepuonnueckoil cucreMe XHMHYECKHX 3JIEMEHTOB Jl.
W. MeHneneeBa, CTpOEHHE aTOMa, HAXOXKAEHHUE B npupoae. PU3NUeCKUe U XUMHYECKNE
cBoiicTBa xene3a. Okcunbl, ruapokcuasl u conu xenesa (I1) u xenesza (I1I), ux cocras,
CBOWCTBA U MOJIyYCHHUE.

Xumuueckuii IKcnepumenm:

O03HaKOMJICHUE ¢ 00pa3laMi METaJJIOB U CIUJIaBOB, MX (DU3WYECKUMHU CBONCTBAMH,
W3y4YeHUE  pe3yJIbTaToB KOppO3UH METaJlJIOB (BO3MOKHO HCITOJIb30BaHUE
BHJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOACHCTBHS OKCHJA KaJIbIIUS U HATPHUS C BOJOU
(BO3MOHO HCIOJIb30BaHNE BUICOMATEPUATIOB), UCCICAOBAHUE CBOMCTB >KECTKOM BOJIBI,
mpoliecca rOpeHus keie3a B KUCI0po/ie (BO3MOXKHO MCIIOJIb30BAHUE BHICOMATEPUATIOB),
MIPYU3HAKOB MPOTEKAHUS KaU€CTBEHHBIX PEAKIIMii HA MOHBI: MarHMs, KaJablHs, aTFOMUHUSA,
nmuuka, skenesa (II) m xemeza (I1I), menu (II), HaOmrogeHWE W OMHMCAHHWE MPOIECCOB
OKpalllMBaHMs IJIAMEHU MOHAMM HATPUSI, KU U Kajdblus (BO3MOXXHO HCIIOIb30BaHUE
BHUJICOMATEPUAIIOB), HCCien0oBaHUE aM(pOTEPHBIX CBONCTB THUAPOKCHAA ATIOMHHUS U
TUAPOKCHUAA IIMHKA, PEIIEHHWE SKCIEPUMEHTAIBHBIX 3aJad 1o TeMe «Baxueimue
METAaJJIbl U UX COCTMHCHUS.

XuMHS M OKPYXKAKOLIASA cpeaa

BemecTtBa u Marepuansl B IOBCEJHEBHOM JKM3HM 4YelOBeKa. be3omacHoe
UCIIOJIb30BAaHUE BEUIECTB M XMMHMYECKUX peakuuii B ObiTy. IlepBas mnomoip mpu
XUMHUYECKUX 0XKOrax U OTPaBICHUSX.



XUMUYECKOE 3arpsi3HEHUE OKpYyKaroleh cpeapl (mpenesibHas —AOMyCcTUMast
KOHIIeHTpalusi BemiecTB, gaiee — I[[JIK). Ponp XumMum B pelmieHUH 3KOJIOTHYECKHUX
npo0OJieM.

XumuuecKkuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuangoB (CTEKJIO, CIJIaBbl METAUIOB, MOJUMEpHBIC
MaTepualbl).

Meswcnpeomemmnuie ceasu

Peanuzanuss MEXNpEIMETHBIX CBA3€H NpU H3YYEHUM XUMHM B 9 Kiacce
OCYIIECTBIISIETCS] Yepe3 MCIOIb30BAHNE KaK OOINX €CTECTBEHHO-HAYYHBIX MOHSATUH, TaK
YU TOHSATHM, SBJISIOIIMXCA CUCTEMHBIMHU [UJII OTHAENIBHBIX IPEIMETOB €CTECTBEHHO-
HAay4YHOI'O IIUKJIA.

OO0mue ecTecTBEHHO-HAYYHbBIC MOHITHS: HayYHbIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHs,
aHajgu3, CHHTE3, Kiaccudukamus, TEepPUOJAUYHOCTh, HAONIOJEHNEe, JSKCIEPUMEHT,
MOJICTUPOBaHUE, W3MEPEHHUE, MOJCNb, SBJIICHUE, MApHUKOBBIA 3(PGEKT, TEeXHOIOTHs,
MaTepUabl.

®dusuka: Marepus, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHUJ, H30TOIIbI,
PaMOaKTUBHOCTh, MOJIEKYJA, AJICKTPUUYECKUN 3apsiji, MPOBOJHUKHU, MOJIYIPOBOIHUKH,
JIUAJIEKTPUKH, (OTODIIEMEHT, BEIIECTBO, TEI0, 00bEM, arperaTHOE COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, pPacTBOPUMOCTh, KPHUCTAJUIMYECKasl peIIeéTKa, CIUIaBbl, (PU3UYECKUE
BEJIMYMHBI, E€IUHUIIBI HU3MEPEHUs, KOCMHYECKOE IMPOCTPAHCTBO, IUIAHETHI, 3BE3bI,
ComnHize.

buonorus: ¢dorocunTes, ngpixanwe, Omocdepa, IKOCUCTEMA, MHUHEPATbHBIC
yAOOpEeHUS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, MUTATEIIHLHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MHUHEPANbl, TOPHBIE MOPOJbI, IOJE3HbIE
UCKOTIaeMble, TOIUTMBO, BOJIHBIE PECYPCHI.

Il1anupyemble pe3yJbTaThbl 0CBOCHHUSI MPOrPaMMbl XUMHH HA YPOBHE OCHOBHOIO
00111er0 00pa3oBaHuA

JIn4HOCTHBIE pe3yJIbTATHI

JIm4HOCTHBIE pe3yJbTaThl OCBOEHHUS MPOTrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus
JIOCTUTAIOTCS B XO7Ie O0y4EHUSI XUMUHU B €TMHCTBE YYEOHON U BOCTIUTATEIIbHON
JIEATENBHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMHA POCCUMCKUMH COLMOKYJIBTYPHBIMU U
JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH, IPUHITHIMU B 00I1I€CTBE MTPAaBUJIaMU U1 HOpPMaMU



MIOBEJICHUS U CIIOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHHMS, CAMOPA3BUTHS U COIMATTU3AIIUN
O0yJarOIINXCsl.

JIM4HOCTHBIE pe3yJIbTaThl OTPAXKAIOT TOTOBHOCTh O0YYaIOIIMXCS
PYKOBOJCTBOBAThCS CUCTEMOM MO3UTUBHBIX LIEHHOCTHBIX OPUEHTALIMNA U PACILIUPEHNE
OIIBITA EATEIIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIC B YaCTU:

1) mnaTpUOTHYECKOTr0 BOCIIMTAHMSL:

IIEHHOCTHOT'O OTHOIIEHHUSI K OT€YECTBEHHOMY KYJbTYPHOMY, HCTOPUUECKOMY U
HAayYHOMY HACJICINIO, TOHUMAHUS 3HAYCHUSI XUMUUYECKON HAYKH B )KU3HU COBPEMEHHOTO
o01IeCTBa, CHOCOOHOCTH BJIAJIETh JOCTOBEPHOI MH(pOPMAIIMEH O IEpeT10BbIX
JOCTUKEHHUSX U OTKPBITUAX MUPOBOM U OTEYECTBEHHOW XUMUH, 3aUHTEPECOBAHHOCTH B
HAyYHBIX 3HAHUAX 00 yCTPONCTBE MUpa U OOIIECTBA;

2) rpaKIaHCKOr0 BOCIIUTAHUSA:

IIPEICTABIICHHS] O COLIMAJIBHBIX HOPMaXx M NPAaBUIIAX MEKINYHOCTHBIX OTHOILICHUI B
KOJJIEKTUBE, KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH B OOILIECTBEHHO I0JIE3HOM, Y4eOHO-
HCCJIEI0BATEIBCKON, TBOPUYECKON U JPYTUX BUAAX ACSATEIBHOCTH, TOTOBHOCTH K
pa3zHOO0Opa3HON COBMECTHOM /1€ATEIbHOCTH NP BHIMOJIHEHUH YUEOHBIX,
MO03HABaTEJIbHBIX 33/1a4, BHIIIOJTHEHUH XUMHUUECKUX HKCIIEPUMEHTOB, CO3/JaHUN Y4eOHBIX
IIPOEKTOB, CTPEMJICHHSI K B3aUMOIIOHMMAaHUIO U B3aMMOIIOMOILM B IIPOLIECCE ITOU
y4eOHOM IesITeIbHOCTH, TOTOBHOCTH OLIEHWBATh CBOE MOBEJCHUE U MOCTYIIKH CBOMX
TOBAPUILEH C IMO3UIUN HPABCTBEHHBIX U IIPABOBBIX HOPM € YYETOM OCO3HAHUSA
ITOCJEACTBUAN ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI' 0 MMO3HAHUSA:

MHUPOBO33PEHYECKHE MTPEACTABICHHS O BEIIECTBE U XUMUYECKON PEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PA3BUTHS HAYKH U COCTABJISIOIINE OCHOBY
JUTSl IOHUMAHMSI CYLIHOCTH HAYYHOM KapTHHBI MUPA, PEJACTABIEHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPObI, B3aUMOCBS3SIX YEJIOBEKa C IPUPOJIHON CPEoH, O
POJIM XMMUU B TO3HAHUU ITUX 3aKOHOMEPHOCTEN;

[103HABAaTEIbHbIE MOTUBBI, HAIIPABJICHHBIE HA [TOJyYEHNUE HOBBIX 3HAHUU 10 XUMUHU,
HE0OXO0MMBbIE TSl OOBSICHEHUSI HAOII0aeMBbIX TIPOIIECCOB U SIBJICHUHN, TT0O3HABATEIHHOM,
UH()OPMAITMOHHON 1 YUTATEIIbCKOW KYJIbTYpPbI, B TOM YHCJIC HABBIKOB CAMOCTOATEILHOMN
paboThI ¢ Y4eOHBIMU TEKCTAMHU, CIIPABOYHOM JTUTEPATYPO, TOCTYITHBIMU TEXHUUECKIUMHU
cpencTBaMu HH(POPMAITMOHHBIX TEXHOJIOT U

HWHTEpeC K OOYYEHHUIO U TTO3HAHUIO, JTIO003HATEIIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTh
K caM000pa30BaHMIO, IPOSKTHOW 1 UCCIICI0BATEILCKON AEATEILHOCTH, K OCO3HAHHOMY
BBIOOPY HAINPABICHHOCTH M YPOBHS 00OYYCHHS B JAJIbHCHILICM;



4) popMupoBaHNs KYJIbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH KMU3HH, OTBETCTBEHHOT'O OTHOIIIEHUSI K CBOEMY 37I0POBbBIO,
YCTAHOBKH Ha 3JI0pOBBIN 00pa3 >KM3HU, OCO3ZHAHUE TIOCJICACTBUN U HETIPUSITUE BPETHBIX
MpUBBIYEK (YIIOTPEOJICHHS aIKOT0JIsl, HAPKOTUKOB, KYPEHUs ), HEOOXOIUMOCTH
cOOJTI0/IeHUs TTpaBUiI 0€30MACHOCTH MTPHU OOPAIIEHUH ¢ XUMUYECKMMHU BEIlIEeCTBAMHU B
OBITY U peajbHOU KU3HU;

5) Tpy10BOr0 BOCIIMTAHMS:

HWHTEPEC K MPAKTHICCKOMY H3yUCHHIO MPodhecCruid U TpyJla pa3IMaHOTO PO/Ia,
yBaXCHHE K TPYYy U pe3yJabTaTaM TPYJIOBOU ACSITEILHOCTH, B TOM YHCIIC HA OCHOBE
PUMEHEHUS TPEIMETHBIX 3HAHUH 10 XUMHH, OCO3HAHHBIM BHIOOD MHIUBUTYaTbHOU
TPACKTOPHUH MPOIOJDKEHUS 00pa30BaHUS C yUETOM JTMIHOCTHBIX HHTEPECOB U
CIIOCOOHOCTH K XUMHH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCIIEITHOM
poecCUOHANTLHOM JAESITEIIbHOCTH U Pa3BUTUS HEOOXOUMBIX YMEHUHN, TOTOBHOCTh
aIanTHPOBATHCA B MPOGECCUOHAIBHON CPEJIE;

6) 3K0JI0rH4eCKOro BOCIIMTAHUSA:

HKOJIOTHYECKH I€JI€CO00pa3HOE OTHOIICHHUE K MPUPO/IC KaK UCTOYHUKY JKU3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBAHMS, TOHUMAaHUE IIEHHOCTH 3JI0POBOTO M 0€3011aCHOTO
oOpa3a »U3HH, OTBETCTBEHHOE OTHOIIIEHUE K COOCTBEHHOMY (pH3ndYecKoMy U
MICUXUYECKOMY 3I0POBBIO, OCO3HAHUE IICHHOCTH COOJTFOICHHMS TIPABIIT O€30MaCHOTO
MOBEJICHUS TP padOTEe C BEIIECTBAMH, a TAKIKE B CUTYAIUAX, YTPOKAIOIIUX 37J0OPOBBIO U
JKU3HHU JTIOAEH;

CIIOCOOHOCTH NMPUMEHSTh 3HAHUS, TIOJy4aeMble MTPU U3YYCHUH XUMUU, IS
pelIeHus 3a71a4, CBA3aHHbBIX C OKPY’KAKOUIEH TPUPOIHON CPEIOH, 1JI MOBBILLICHHS
YPOBHSI 9KOJIOTUYECKON KYJIbTYPbI, 0CO3HAHUS II100aTIBHOTO XapaKkTepa IKOJIOTHIECKUX
po0sIeM U MyTel UX perieHus: OCPEICTBOM METO/I0B XUMHUH, IKOJIOTHYECKOTO
MBIIIJICHHS, YMEHHS PYKOBOJICTBOBATHCSI UM B IO3HABATEIIbHOM, KOMMYHUKAaTUBHOU U
COLMAJIBHOM ITPAKTHUKE.

MertanpeaMeTHbIe pe3yJbTAThI

B cocTaBe MeTanpeMEeTHBIX PE3yJIbTATOB BBIIAEISIFOT 3HAYUMBIE JIJIS
(dbopMupOBaHU MUPOBO33PEHHUs O0LIEHAYYHbIE TOHATHSA (3aKOH, TEOPHS, TPUHIIMII,
runoTes3a, pakT, cucTeMa, Mpolecc, IKCIIEPUMEHT U APYTOe.), KOTOPbIE UCIOIb3YIOTCS B
€CTECTBEHHO-HAYYHBIX yYE€OHBIX MTPEAMETAX U MO3BOJISIOT HA OCHOBE 3HAHUM U3 3TUX
npeaMeToB POPMHUPOBATH MPEACTABICHUE O [IETOCTHOW HAYYHOW KapTUHE MHpA, U
YHUBEpCalbHbIe yueOHbIE 1eCTBUS (MIO3HABATEIbHbBIE, KOMMYHUKATUBHBIE,
PEryJIsTUBHBIE), KOTOpbIE 00ecrneunBaroT (POPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IUIAHUPOBAHMIO M OCYILIECTBIICHUIO YU€OHOM NEATEIBHOCTH.



ITo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbI€e 1eCTBUS
Ba3oBble Jijornueckue NeiicTBUA:

YMEHUS UCII0JIB30BaTh MPUEMBI JJIOTUYECKOTO MBILIJICHUS ITPU OCBOCHUN 3HAHUM:
PaCKpBIBaTh CMBICII XUMUYECKUX TIOHITHH (BBIJCISTH UX XapaKTEPHbIC TPU3HAKH,
YCTaHaBJIMBATh B3aUMOCBSI3b C APYTUMU MOHATHUSIMU ), UCIIOIb30BaTh OHATHS JIJIs1
O0O0BSICHEHUS OTACIbHBIX (PAKTOB U SBIICHUI, BHIOMPATh OCHOBAHUS U KPUTEPHUH JIJIS
KJIacCU(DUKAITNY XUMUYIECKUX BEIIECTB M XUMUUYECKUX PEAKIIUN, yCTAaHABINBATh
MPUYUHHO-CJICICTBEHHBIE CBSI3U MEXIY 00bEKTaMHU U3YUEHUS, CTPOUTH JTOTUUECKUE
paccyxaeHus (MHIYKTUBHBIE, I€TYKTUBHbIC, 110 aHAJIOTHUH ), JIeJIaTh BHIBOJIBI U
3aKIIFOYEHUS;

yMEHUE IPUMEHSTH B MIPOIIECCE MO3HAHUS MOHATHS (IPEAMETHBIC U
METaNpeIMETHBIE ), CHMBOJIMYECKUE (3HAKOBBIE) MOJIEH, UCIIOJIb3YEMbIE B XUMHH,
peo0pa3oBbIBAThH MIMPOKO MPUMEHSIEMbIE B XUMHH MOJICIbHBIC TIPEACTABICHUS —
XUMHUYECKUI 3HAK (CHMBOJI AJIEMEHTA), XUMUdeckas (popmylia 1 ypaBHEHHUE XUMHIECKON
pEaKIuu — NpU PElICeHUH Y4eOHO-TI03HABATEIbHBIX 33/1a4, C YUYETOM ATUX MOJIEIIbHBIX
MIPEICTABJICHHUH BBIABISATh U XapaKTEPU30BaTh CYIIECTBEHHBIE TPU3HAKU N3y4aEMbIX
00BEKTOB — XMMUYECKHUX BEIIECTB U XUMUUYECKUX PEAKIIUM, BBISIBISATH O0IIUE
3aKOHOMEPHOCTH, MPUUYUHHO-CJIECTBEHHBIE CBSI3U U MPOTUBOPEYMS B U3YyUAEMBbIX
rpolueccax v siBICHUsX.

Ba3oBble ucciienoBarejbcKkye 1eMCTBHUSA:

YMCHHC MCIIOJIB30BATH ITOCTABJICHHBIC BOIIPOCHI B KAYCCTBC MHCTPYMCHTA ITO3HAHUA,
a TAK)KEC B KQUCCTBC OCHOBBI OJIA CI)OpMI/IpOBaHI/Iﬂ THUIIOTE3bI 11O IMTPOBCPKE MPABUIIBHOCTH
BBICKA3bIBACMBIX Cy>I<I[€HPII>'I;

MPUOOPETEHHUE OIBITA M0 MJIAHUPOBAHUIO, OPTaHU3AIIUU U TTPOBEICHHUIO
YYEHHUECKUX dKCTICPUMEHTOB, YMEHUE HAOIIOIaTh 32 XOJ0M IMPOIlecca, CAMOCTOSTEIHHO
MPOTHO3UPOBATh €T0 Pe3yJIbTat, HOPMYITUPOBATH OOOOIIECHUS U BBHIBOJIBI IO pe3yjIbTaTaM
MPOBEIEHHOTO OMBITA, UCCIIEAOBAHMS, COCTABIISATh OTUYET O MPOCIIaHHON padoTe.

Pabora ¢ undpopmanmeii:

yMEHHE BbIOMPATh, AHATM3UPOBATh U UHTEPIIPETUPOBATH MHPOPMALINIO Pa3TUUHbBIX
BUJIOB U (DOPM IpEICTaBICHUS, TOJIYyYaEMYIO U3 Pa3HbIX UICTOYHUKOB (HAy4HO-
HOIYJISIpHAs JIUTEpaTypa XUMHUUECKOTO COJIEP KaHUs, CIIPaBOYHbIE TTOCOOUS, PECYPChI
WuTepHeTa), KpUTUYECKH OLEHUBATH MPOTHBOPEUYHBYIO U HEAOCTOBEPHYIO
uH(pOpPMAITHIO;

YMCHUC IIPUMCHATD PA3JIMYHBIC MCTOAbI U 3aIIPOCHI IIPU ITOUCKE U 0T60p€
I/IH(I)OpMaHI/II/I U COOTBCTCTBYIOIINX NAHHBIX, H€O6XOI[I/IMI)IX JJIA BBIIIOJTHCHUH A y‘le6HLIX )41



MMO3HABATEIBHBIX 3aJ1a4 ONPEICIEHHOr0 THIIA, TPHOOPETEHHE OIbITAa B 00IaCTH
WCITIOJIB30BaHUS MH()OPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHA, OBJIA/ICHHE
KYJIbTYPOU aKTUBHOTO MCIIOIb30BaHUS PA3IMUHBIX TOMCKOBBIX CUCTEM, CAMOCTOSITEILHO
BBIOMpaTh ONTUMANIbHYIO ()OPMY MPE/ICTABICHUSI HHPOPMAIIUU U WLUTIOCTPUPOBATH
peliaeMble 3a/1a4u HECJIOKHBIMU CXEMaMHU, TMarpaMMamu, Apyrumu popmamu rpaduku
1 NX KOMOUHAIUSIMH;

YMEHHUE UCIO0JIb30BaTh U aHAIIM3UPOBATH B MpoIecce yueOHOH U
UCCIIeI0BATENHCKON JeATEIFHOCTH HHPOPMAIIHIO O BIUSHUU MTPOMBIITUICHHOCTH,
CEJIbCKOT0 XO35IMCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOLIEH TPUPOIHOM CPEIBI.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHSA:

YMEHUS 3a/1aBaTh BOMPOCHI (B X0J1e AUaiora v (Wju) IUCKYCCUH) TIO CYIIECTBY
o0cyXmaeMon TeMbl, POPMYJIMPOBATH CBOU MIPEITIOKEHUSI OTHOCUTEIBHO BBITIOJIHEHUS
MPEIJIOKEHHON 3a]1a4H;

YMEHUS TIPEACTABIISITH MOTYyUYCHHBIE pe3yJIbTaThl IO3HABATEILHOM IEATEILHOCTH B
YCTHBIX ¥ TUCBMEHHBIX TEKCTaX; JIeJaTh MPE3CHTAIUIO PE3YIbTATOB BHITOTHCHUS
XUMUYECKOTO0 IKCIepruMeHTa (J1TabopaTOpPHOTO OMbITA, TA00PATOPHON PabOTHI O
WCCIICTOBAaHUIO CBOWCTB BEIIECTB, YIEOHOTO MPOEKTA);

yMEHUS y9eOHOTO COTPYAHIUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBLHON U UCCIIEI0BATENbCKOMN AESTEILHOCTH MIPU PEIICHUU BOZHUKAIOLIUX
npo0JieM Ha OCHOBE Y4ETa OOIIUX UHTEPECOB U COTJIACOBAHUS MO3ULININA (00CYKICHMS,
0OMEH MHEHUSIMU, «MO3TOBBIE IITYPMbI», KOOPJIMHAIINS COBMECTHBIX JEHCTBUH,
OMpeIeSICHNE KPUTEPHUEB IO OIEHKE KaueCTBa BBIIIOJIHEHHON pabOThI U Apyrue).

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIe NeiCTBUA:

YMEHHE CaMOCTOSITEIBHO ONPENEIATH LENH AEITENbHOCTH, IUIAHUPOBATH,
OCYUIECTBJISATh, KOHTPOJIUPOBATH U MIPU HEOOXOJIUMOCTH KOPPEKTUPOBATH CBOIO
JesATENbHOCTb, BHIOUpaTh Hanbosee 3PpPeKTUBHBIE CIIOCOOBI peleHUsT yUeOHbIX U
[I03HABATEIbHBIX 3a7a4, CAMOCTOSATEIIBHO COCTABIATH WIN KOPPEKTUPOBATH
IIPEII0KEHHBIN AJITOPUTM JAECHCTBUH IIPU BBIITOJIHEHUH 3a1aHUN C YYETOM IOJIyYECHUS
HOBBIX 3HAHUM 00 M3y4aeMbIX OOBEKTAX — BEIIECTBaX U PeaKlUsX, OLICHUBATh
COOTBETCTBUE MOJYYECHHOTO PE3yIbTaTa 3asBJICHHOU LI€JIM, YMEHHUE UCII0JIb30BATh U
aHAJIU3UPOBATH KOHTEKCTHI, IPEIJIaracMbI€ B YCIOBUU 3a1aHUM.

IIpeameTHbIe pe3yabTaThI

B cocTtaBe npeaMeTHBIX pe3yJIbTaTOB IO OCBOEHHUIO 005S3aTENbHOTO COIepKAHUS,
YCTaHOBJICHHOT'O TJAHHOM (efiepaibHOI paboueil mporpaMMoi, BBIJIESIOT: OCBOEHHBIE
0Oy4aroNIMMUCS HAyYHbIE 3HAHUS, YMEHUS U CIIOCOOBI IEUCTBUM, crienupuieckue s



HpCI[MGTHOfI obnacTn «XI/IMI/ISI», BHUAbBI JCATCIbHOCTH I10 IIOJIYYCHHIO HOBOI'O 3HAHMA,
€0 HHTCPIIPCTAINH, HpeOGPaBOBaHI/IIO " IIPUMCHCHHUIO B PA3JIMYHBIX yqe6HI)IX N HOBBIX
CUTyanusiax.

K konity oOydenus B 8 kjacce rnpeMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y 00YHAIOITUXCSI YMEHHUIA:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX IMOHSATUI: aTOM, MOJIEKYJla, XUMUYECKHUM
AJIEMEHT, IIPOCTOE BEIECTBO, CJII0KHOE BEILIECTBO, CMECH (OTHOPOJHAS U
HEOJIHOPO/IHAs), BAJIEHTHOCTh, OTHOCUTEJIbHAS aTOMHAs U MOJIEKYJISIpHAsl Macca,
KOJIMYECTBO BEILECTBA, MOJIb, MOJISIPHAS Macca, MacCOBas JOJIsI XUMUYECKOTO 3JIEMEHTA B
COEJIMHEHUH, MOJISIPHBIN 00BEM, OKCUJ, KUCIO0Ta, OCHOBAHUE, COJb,
AIEKTPOOTPULIATENILHOCTh, CTENEHb OKUCIICHMSI, XUMUYECKAas peaKIus, KiaccupuKaims
pEaKIMii: peakiuu COEAUHEHNS, PEaKLUN PA3JIOKEHHUS, PEAKLIUN 3aMELIEHNUs, PEaKUN
oOMeHa, 9K30- U HJIOTEPMUYECKUE pPEaKLIUH, TEIIOBON A((EKT peakuu, s,ipo aToMa,
3JIEKTPOHHBIN CJIOM aTroma, aTOMHasi OpOUTalb, pajlyc aToMa, XUMUYECKasl CBSI3b,
NOJIIPHAs U HEOJISIPHAst KOBAJICHTHAsSI CBSI3b, NOHHAS CBSA3b, HOH, KATHOH, aHUOH,
pacTBOp, MaccoBasi 10JIs1 BelllecTBa (MPOLIEHTHAsE KOHLEHTPaLUs1) B pacTBOPE;
WJUTFOCTPUPOBATH B3aAUMOCBS3b OCHOBHBIX XUMUYECKUX ITOHATUN U IPUMEHSATH OTH
MOHATHUS IIPU ONMCAHNUU BEIIECTB U UX NPEBPALLECHUN;

UCTIOJIb30BaTh XUMUYECKYIO0 CUMBOJIUKY JIJIsl COCTaBJICHHSI (POPMYJ BEIIECTB U
YPaBHEHUM XMMUYECKUX PEAKLUN;

OINPEIENATh BAJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COETMHEHUSIX, CTENEHb
OKHCJIEHUS 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSIX, TPUHAJIEAKHOCTh BEIIECTB K
ONpeAeNEHHOMY KJIACCy COEUHEHUH 10 PopMyiaM, BUJI XUMUYECKOH CBS3U
(KoBaJIeHTHAsl U HIOHHAsI) B HEOPTaHUYECKUX COSAMHEHUSX;

packpbiBaTh cMbIC lleprnoanueckoro 3akona /. 1. MenaeneeBa: 1eMOHCTPUPOBATH
IIOHUMAaHUE NEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKHUX JIEMEHTOB OT UX
noJsiokeHus B Ilepuonnueckoi cucrteme, 3aKOHOB COXPAHEHHUsI MacChl BELIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUYEHHsI, 3aKOHAa ABOTaipo;
OIKCHIBATh U XapaKTepu30BaTh Ta0IMuHYI0 popMmy [lepuonndeckoii cuctemsl
XUMHUYECKUX 3JIEMEHTOB: Pa3anyarh MOHATHS «IJIaBHas noAarpynmna (A-rpynmna)» u
«moboynas noarpymmna (b-rpymnmna)y, manbie 1 0oJbLINE TEPUOJIBI, COOTHOCUTD
0003HauyeHus1, KOTopble UMeroTcsa B Tadnune «llepuoanueckas cuctema XUMHUYECKUX
anemeHToB [[. 1. MeneneeBa» ¢ YMCI0BBIMU XapaKTEPUCTUKAMH CTPOEHHUSI ATOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij s/pa, o0LIee YUCIIO JIEKTPOHOB U
pacnpesiesIeHUe UX MO JIEKTPOHHBIM CIIOSIM);

KJIaCCU(ULIMPOBATH XUMUYECKUE AIEMEHTBI, HEOPraHUYECKUE BEIECTBA, XUMUYECKUE
peakuuu (1o YKUCTy U COCTaBY YYaCTBYIOIIUX B PEAKI[MU BEUIECTB, MO TEIJIOBOMY

s dexry);

XapaKkTepU30BaTh (OMHUCHIBATh) OOIINE XMMHUECKHUE CBOMCTBA BEILIECTB PA3IUYHBIX
KJIACCOB, IIOJITBEPXkAAs ONIMUCAHKUE IIPUMEPAMU MOJIEKYJIIPHBIX YPaBHEHUM
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUM;



IIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOI'O COCTAaBa,
BO3MO>KHOCTH MPOTEKAHHSI XUMUYECKHUX IPEBPAIICHUN B PA3IMUHBIX YCIOBHSIX;
BBIYKCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYO MAacChl BELIECTB, MACCOBYIO
JOJII0 XMMHUYECKOTO 3JIEMEHTA 110 (POPMYJIE COETUHEHMS], MACCOBYIO JIOJIIO BEILIECTBA B
pacTBOpE, MPOBOJUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEaKLUu;

MPUMEHSTH OCHOBHBIE ONIEPALIMH MBICIUTEIBHON JEATEIbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHUE, 00001EHNEe, CUCTEMATU3ALINIO, KIAaCCU(UKALINIO, BBISIBICHUE TIPUUUHHO--
CJIEJICTBEHHBIX CBSI3€M — JJI U3yUEHHUs CBOWCTB BEIIECTB U XUMUYECKUX PEAKIIUH,
€CTECTBEHHO-HAYYHbIE METO/IbI IO3HAHUS — HAOJII0ICHUE, N3MEPEHUE, MOEINPOBAHNE,
HKCIEPUMEHT (peaibHbIN U MBICIICHHBIH);

CJIEJIOBATh MPaBUJIaM I0JIb30BAHUS XMMHUECKOHN TIOCY10H U 1TaOOpaTOPHBIM
000py/I0BaHUEM, a TAK)Ke MPaBUIaM OOpAILEHUS C BEIIECTBAMU B COOTBETCTBHUHU C
MHCTPYKUHUSMU IO BBITIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB 110 MOJTYUYEHUIO U
cOOMpPaHUIO ra3000pa3HBIX BEIIECTB (BOJOPOAA U KUCIOPO/Ia), IPUTOTOBIICHUIO
pPacTBOPOB € ONPEIEIEHHON MaCCOBOM J0JIEH PACTBOPEHHOTO BEIECTBA, IUIAHUPOBAThH U
IIPOBOJUTH XUMUYECKHE IKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB ILIEJIOYEH U
KHCJIOT C IIOMOIIbI0 MHAUKATOPOB (JaKMyC, (peHOI(PTAIENH, METUIIOPAHK U IPYTHE).

K koniry o0y4yeHus B 9 kjacce npeIMETHbBIE pe3yJIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOIIUXCS] YMEHHUIA:

pPacKpbIBaTh CMBICII OCHOBHBIX XUMHYECKUX MOHATUN: XUMUYECKUN FJIEMEHT, aTOM,
MOJIEKYJIa, MOH, KATHOH, aHUOH, MPOCTOE BEILIECTBO, CIIOAKHOE BEIIECTBO, BAJIECHTHOCTb,
ANIEKTPOOTPULIATENLHOCTD, CTENEHb OKUCIICHMS, XUMUYECKAs peaKIusl, XUMHYECKast
CBSI3b, TEIIOBOHM 3(P(EKT peakiu, MOJIb, MOJISIPHBIN 00BbEM, pacTBOP, SJEKTPOJIUTHI,
HEAJIEKTPOJIUTHIL, AIEKTPOTUTHUECKAS JUCCOLMAIINS, PEaKI[Md HOHHOT'O 0OMeHa,
KaTanu3aTop, XMMUYECKOe paBHOBECHE, OOpaTUMbIE U HEOOpAaTUMBbIE PEAKIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIINH, OKUCIUTED, BOCCTAHOBUTEIIb, OKUCICHUE
¥ BOCCTaHOBJICHHE, aJUIOTPOIHsI, aM(POTEPHOCTh, XUMUUYECKAsl CBSI3b (KOBAJICHTHAS,
MOHHAs, METAIUINYECKAas ), KpUCTAIIIMYECKAs PEIIETKA, KOPPO3Us METAIIOB, CILIABBI,
CKOPOCTh XMMUUYECKOU PEAKLINH, IPEAEIBHO noIycTumas KoHuenTpauus [/IK
BEILECTBA;

WUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHITHI U IPUMEHATH 3TU
MOHATHUS IPU ONMCAHUU BEIIECTB U UX IPEBPALLECHU;

UCIT0JIb30BaTh XMMHUYECKYIO0 CUMBOJIMKY JIJIsl COCTABJIEHHS (POPMYJI BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

ONPEENATh BAJIEHTHOCTb U CTENEHb OKUCIECHUSI XUMUYECKUX 3JIEMEHTOB B COETMHEHUSIX
pPa3IUYHOro COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K ONPECAEHHOMY KJIACCy COCIMHEHUN
o ¢hopmyJiaMm, BUJ XUMUYECKON CBSI3M (KOBAJEHTHAsI, HOHHAS, METaJUTMYeCKasi) B
HEOPraHWYECKUX COCIMHEHUSX, 3aps] MOHA [0 XUMHUUYECKOU (popMyiie, XapakTep cpeibl
B BOJIHBIX PACTBOPAaX HEOPraHMYECKUX COCTMHEHUH, TUIl KPUCTAINIMYECKON PEIIETKU
KOHKPETHOTO BEILIECTBA;



packpeiBath cMbIch [leprnonnueckoro 3akona Jl. 1. MeHneneeBa u 1eMOHCTpUPOBATh €0
NOHMMaHUE: OMMCHIBATh U XapaKTepu3oBaTh Tabauunyto popmy Ilepuonnyeckoit
CUCTEMBI XUMUYECKHX AJIEMEHTOB: pa3JInyaTh NOHATHUS «rJaBHas nmoarpynna (A-
rpynna)» u «nobdounas noarpynna (b-rpynmna)», Mansie 1 00JbIINE TEPUOIBI,
COOTHOCUTH 0003HAaYEHUs1, KOTOPbIE UMEIOTCA B IEPUOANYECKON TaOIHIIE, C YUCIOBBIMU
XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsn Apa,
o0111ee YHCII0 3JIEKTPOHOB M PACTIPE/ICICHUE UX T10 AIEKTPOHHBIM CJI0SIM), OOBICHSITH
oO1IMe 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB 3JIEMEHTOB M UX COEIMHEHUI B Mpejenax
MaJIbIX MIEPUOJIOB U INIABHBIX NOATPYMNI C YYETOM CTPOEHUS UX ATOMOB;
KJIaCCU(DUIIMPOBATH XUMUYECKHE AIIEMEHThI, HEOPraHUYECKME BEIECTBA, XUMUYECKUE
peakuuu (10 YKMCIIy U COCTAaBY YUYaCTBYIOIIHMX B PEAKIUU BEIIECTB, IO TEMIIOBOMY

3¢ deKTy, 10 U3MEHEHUIO CTENEHENW OKUCICHNUS XUMHUUECKHUX 3JIEMEHTOB);
XapaKkTepu30BaTh (OMKUCHIBATh) O0IIKE U cieU(PUUECKUe XUMUUECKHUE CBOICTBA
IPOCTBIX U CIOKHBIX BEIIECTB, MOATBEPK/1asl ONMCAHUE TPUMEPAMH MOJIEKYJISIPHBIX U
VMOHHBIX YPAaBHEHHI COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIN;

COCTaBJISITh YPABHEHHUS JEKTPOJIUTHUYECKON TUCCOIUAIIMN KUCIIOT, ETOUYEN U COJIEH,
MIOJIHBIE Y COKPAILEHHBIE YPABHEHHSI PEAKIIMIl HOHHOIO 0OMEHa, YpaBHEHUS PEaKILIHid,
MOATBEPKIAAIOIIMX CYLIECTBOBAHNE T€HETUUECKOM CBSI3U MEXK/y BEIllECTBAMU
pPa3IUYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUN TOCPEICTBOM
COCTAaBJICHHUSI DJIEKTPOHHOTO OajaHca 3TUX PeaKlnid;

MIPOTHO3UPOBATh CBOKMCTBA BEILIECTB B 3aBUCHUMOCTH OT UX CTPOECHUS, BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX MPEBPAILICHUIN B PA3JIMUHBIX YCIOBHSIX;

BBIYKCIIATh OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYO MAacChl BELIECTB, MACCOBYIO
JIOJTI0 XMMHYECKOTO 3JIEMEHTa 110 (opMyJie COETUHEHHsI, MAaCCOBYIO JI0JIIO BEIIECTBA B
pacTBOpE, MMPOBOJUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKLINN;

co0JII0/1aTh MTPaBHJIa TIOJIB30BAHUS XUMUYECKOM MOCY 101 1 1a00paTOpHBIM
000pyI0BaHUEM, a TAKXKE MPaBUIa 0OpaLIEHUs C BELIECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBHITIOTHEHHIO JIAOOPATOPHBIX XUMUYECKUX OTBITOB 1O TIOTYUYEHUIO U
coOnpaHuto ra3000pa3HbIX BEMIECTB (AMMHAKa U YIIEKHUCIIOTo Iras3a);

MPOBOJUTH PEAKLMHU, TOATBEPKAAIOUINE KaYECTBEHHBIN COCTAB Pa3JIMYHBIX BEILIECTB:
pacno3HaBaTh ONBITHBIM ITyTEM XJIOPU[I-, OPOMUJI-, HOIUI-, KapOoHaT-, pocdat-,
CWJIMKAT-, Cylb(aT-, TMAPOKCUI-UOHBI, KATHOHBI aMMOHUS M HIOHBI U3YYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHMYECKUX BEILIECTB;
MIPUMEHSITh OCHOBHBIE ONIEPAIIUU MBICIUTEIBHON AEATEIbHOCTH — aHAIU3 U CUHTE3,
CpaBHEeHHE, 00001eHre, CUCTEMATU3aIINIO, BBISIBJICHHE PUYUHHO-CIIEJICTBEHHBIX CBsI3en
— JUI U3YYEHUS CBOMCTB BEIIECTB U XUMUYECKHUX PEAKIUH, €CTECTBEHHO-HAYYHbIE
METO/Ibl TO3HAHUS — HAOJI0/IEHUE, U3MEPEHNE, MOJICIINPOBAHNE, IKCIEPUMEHT
(peaJsibHbBII U MBICIICHHBIN).



TemaTuuyeckoe NJIAHUPOBAHUE

8 kirace
Ne | HanmeHoBaHue pa3iesioB U TEM NPOrpaMMBbl KomnuectBo yacos
- Bcero | Konrponensl | [IpakTnueckue
€ padoThI paboThI
1 | IlepBoHAYQIbHBIE XUMHYECKUE TTOHATHS 20 1 2
2 | Baxnenmue IPEACTABUTEIIN 30 2 4
HEOPTaHMYECKUX BEIIECTB
3 ITepunonnueckuii 3akoH u llepuoguueckas 18 |
cucteMa xumuuyeckux osnemento /JI. .
Menpeneena. Crpoenue aToMma.
Xumuyeckas CBSI3b. OKUCIUTENBHO-
BOCCTAHOBUTEJIBHBIE PEAKIINU
9 kiacc
Ne | HaumenoBanue pas3iesnoB U TEM IPOrpaMMbl KosmuecTBo yacos
- Bcero | Konrponbhbl | [IpakTnueckue
€ padoThI paboThI
1 BeniectBo 1 XuMHuueckasi peakiusi 17 2 |
2 | Hemeramibl U UX COEAMHEHUS 25 1 4
3 | Metajibl 1 X COEJIMHEHHUSI 23 1 2
4 | Xumus 1 OKpysKaromas cpea 3




IToypounoe mianupoBanue 8 A, 8 b ki1accobl

No Tema ypoka KonnyectBo yacoB [ara u3yuenus
Bce | Konrpons | [IpakTuuec 1o o
| ro HbIE KHe wiady | ¢axry
padoThI padoThI

1 | IIpenmer xumuu. Ponb xumuu B 1
’KU3HHU YeJI0BEKa

2 | Meronpl u3y4eHus XUMHAH |

3 | Ilpaktuueckas padota Ne 1 1 1
«IIpaBuna paboThl B 1a00paTopun
U TIpUEMbI 0OpaIeHus ¢

71a60paTOPHBIM 000PYOBAaHUEM

4 |Yuctple BelecTBA W CcMecH. | |
Cnioco0nbI pa3aeneHus cMeceit

5 |Illpaktuueckas  pabora Ne 2| 1 1
«Paznienenne cmeceil (Ha mpumepe
OYMCTKU TIOBAPEHHOM COJIN )»

6 | ATOMBI 1 MOJIEKYJIbI 1

7 | Xumuyeckue DJIeMEHTBI. J3Haku | 1
XUMHUYECKUX DJIEMEHTOB

8 | IIpocThlie U CIIOKHBIEC BEIIECTBA 1

9 | ATOMHO-MOJIEKYJISIDHOE YYEHUE 1

10 | Xumuueckas dbopmyna. | 1
BanenTtHoCcTh

11 | OTHOCUTEIPHAA aTOMHAsA Macca. 1
OTtHOCUTEbHASA MOJIEKYJIsIpHAs
Mmacca

12 | MaccoBass 1ojd  XHMHYECKOTO 1
3JIEMEHTA B COEIMHEHNH

13 | KonnuecTBO BemiecTsa 1

14 | XuMnueckue peakimm 1

15 | IIpu3Haku U ycnoBus mporekaHus | 1
XAMUYECKUX PEAKINI




16

XUMUYECKUE YPABHEHUS

17 | Beiuuciaenue KOJHMUYECTBA, MAaCChI
BEIIIECTBA 10 ypaBHEHUSIM
XAMUYECKUX PEAKIUHI

18 | Knaccudukarus XUMHYECKUX
peakuu

19 | O606meHue 3Hanuii: «BemecTa u
XUMHYECKUE PEAKITAN

20 | Kontponbnas  padora Ne 1
«BemecTBa u XUMHUYECKUE
PEAKIIII

21 | Bo3nyx u ero cocraB. Kucnopon
3JIEMEHT U MPOCTOE BEUIECTBO

22 | dusnueckue u XUMHYECKHE
CBOMCTBA KHCJIOPOJIA

23 | ITonsrue 00 okcuaax

24 | CniocoOsl MoJTy4eHus: KUCIopoa B
J1a00paTOPUHU U MPOMBIIIJICHHOCTH

25 | TennoBoit 3ppeKkT XuMUYECKOH
pEaKLNH, TOHATHUE O
TEPMOXHUMHUYECKOM YPaBHEHHH,
9K30- U SHJIOTEPMHUYECKUX
peaKIMIX

26 | [lpaktnueckass pabora Ne 3
«Ilonyuenue U coOupanue
KHUCJI0po/a, M3y4YEeHUE ero
CBOMCTBY

27 | Bonopon-sneMeHT W OpOCTOE
BEIIECTBO. Haxoxnenue B
pupoe

28 | dusnueckue u XUMHYECKHE
CBOWCTBA BOAOPOJa

29 | IlonsaTue 0 KMCIIOTaX U COJIIX

30 | CnocoObl mosy4eHus: BOAOPOJa B
naboparopuu

31 | [Ipaktuueckass pabora Ne 4

«Ilonyuyenue u cobupanue




BOJIOPO/J1a, U3YUYECHHE €r0 CBOWCTBY

32

MoutsipHbIii 00BEM T'a30B

33

Brruncienne o0bema, KOJIWYECTBA
BEILIECTBA Ta3a MO0 €ro U3BECTHOMY
KOJIMYECTBY BEIIECTBA UM 00beMa

34

Brruncienne o00BEMOB Tra3oB IO
YPaBHCHHUIO DPEaKIIMM Ha OCHOBE
3aKOHa OOBEMHBIX OTHOIICHHUU
ra3soB

35

dusuueckue u XUMHUYECKHE
CBOMCTBA BOJIBI

36

CocraB ocHoBaHuii. NHIUKATOPBI

37

PactBopsI. MaccoBag JTOJIA
pPacTBOPEHHOTO BEIIECTBA

38

[IpakTtuueckass pabora Ne 5
«IIpuroroBienre pacTBOPOB C
OINPEIICJICHHOM MAacCOBOM J0JEn
PaCTBOPEHHOIO BEIIECTBA»

39

Kontponwnas  pabora No 2
«Kucnopoa. Bogopoa. Boma»

40

Okcuppl: cocTaB, Kiaccudukarms,
HOMEHKJIaTypa

41

[Tonyuyenue 51 XUMUYECKUE
CBOWCTBAa OCHOBHBIX, KHUCJIOTHBIX,
aM(bOTEPHBIX OKCUIOB

42

OcHoBaHu4: COCTaB,
KJ1accuUKaIsg, HOMCHKJIATypa

43

[Tonyuyenue u XUMHUYECKUE
CBOWMCTBA OCHOBAHUU

44

Kucnotsi: cocras, kinaccudukanus,
HOMEHKJIaTypa

45

[Tonyuyenue 51 XUMUYECKUE
CBOWCTBA KHUCJIOT

46

Conu (cpenHue): HOMEHKIATYpA,
CIOCOOBI TOTYYCHUS, XUMUYECKUC
CBOWCTBA

47

[Ipaktuueckas pabora Ne 6
«PelieHune s3KkCrepruMEHTAIBHBIX
3a1a4 1o TeMe «OCHOBHBIE KJI1acChl
HEOPraHUYECKUX COCTUHEHUN»




48

I'eneTnueckas CBSI3b MEXIY

KJIaCCaMH HEOPTraHUYECKUX
COEIMHEHUN

49 | O606menne 3HaHul: «OCHOBHBIE
KJIACChI HEOPTraHUYECKUX
COEIMHEHUN»

50 | Kontponbnas  pabora Ne 3
«OCHOBHBIE KJIacChl
HEOPTaHUYECKUX COETUHEHUI

51 | [lepBble MOMBITKU KJIaCCH(PUKAIINH
XUMHUYECKUX 3JIEMEHTOB

52 | Ilepuoanueckuit 3aKOH 51
ITepuonnyeckas cucreMa
XuMHUYecKux osiaemeHtoB . N
MenpaeneeBa

53 | Ilepuoibl, Tpynibl, HOATPYIIIbI

54 | Ctpoenue atoma

55 | Ctpoenue 3MeKTPOHHBIX 000JI0UEK
aToMa

56 | XapakTepucTuKa 3J1eMeHTa-
MeTajia Mo €ro MOJIOKECHUIO B
ITepunonnueckoit cucreme 1. U.
Menngeneena

57 | XapakTepucTuKa 3J1eMeHTa-
HEMETaJlIa [0 €ro MOJ0KEHUIO B
[Tepunonnueckoit cucreme 1. .
MenpaeneeBa

58 | DIIEKTPOOTPULIATENIBHOCTh ATOMOB
XUMUYECKUX DJIEMEHTOB

59 | MoHHast xuMu4ecKas CBs3b

60 | KoBaneHTHas noJispHas
XUMHUYECKas CBSI3b

61 | KoBanentHas HenonsipHas
XUMHUYECKAas CBSI3b

62 | CreneHb OKUCICHUS

63 | OkucnurenbHO-

BOCCTAHOBHUTCIILHBIC PCAKIINHU

64

OKuCINTEIN U BOCCTAHOBUTEIN




65 | KoutponbHas  pabora Ne 4| 1
«Ctpoenne aroma. XwuMUYECKasd
CBA3bY

66 | Pemenue ypaBHeHM | |
OKHUCJIUTEIbHO-

BOCCTaHOBUTEJIbHBIX PEAKIUI

67 | Pemenue 3aia4 3a Kypc 8 kiacca |

68 | [loBTOpenue uzydyeHHoro | 1
Marepuasa 3a 8 Kiacc
OOmee koiMyecTBO 4YacoB 1o | 68

porpaMme:




IHoypouHoe niianupoBanue 9 A, 9 b kiaccel

Ne Tema ypoka KonnyecTBo yaco Jlara n3ydenus
Bce | Kontpons | IIpaktudec To o
| ro HbIE KHe wiany | ¢akry
padoThI paboThI
1 | Ilepuoguueckuit 3aKOH. 1
[Tepnonnueckas cucrema
XUMHYECKMX »djementoB J[. M.
MenpaeneeBa
2 | 3aKOHOMEPHOCTH B HW3MEHEHUH |
CBOMCTB XHUMHYECKUX DIIEMEHTOB
NIEPBBIX TPEX MEPHUOOB
3 | Kimaccudukaiys 1 HOMEHKIIaTypa 1
HEOPraHUYECKUX BEIIECTB
4 | Bunpl XUMUYECKOU CBSI3U U THUIIBI 1
KPUCTAUIMYECKUX PEIIETOK
5 | KonrponsHas pabota Ne 1 | 1
«IToBTOpEHNE OCHOBHBIX Pa3/eiiOB
3a Kypc 8 Kj1accay
6 | Knaccudukarmst XuMU4ecKux 1
PEAKLIMI 110 Pa3IMYHBIM IIPU3HAKAM
7 | IloHsiTHE O CKOPOCTU XUMHUUYECKOU 1
peakuu
8 | IloHsiTHE O XMMUYECKOM 1
paBHOBECUU
9 | OxkucnuTenpHO- 1
BOCCTAHOBUTEJIbHBIE PEAKIIUU
10 | Teopus MEKTPOIUTHIECKON 1
mucconuanyu. CuibHbIe U ciadbie
BIEKTPOIUTHI
11 | NoHHBIE ypaBHEHHUS pEAKLIU |
12 | XuMuueckue cBOMCTBA KUCIIOT U 1
OCHOBAHUU
13 | XuMnueckne CBOMCTBA COJIEH 1
14 | 'maponus coneit 1
15 | O6061IeHE 3HAHUIA: 1

«DNEKTPOIUTHYECKAS
JUCCOLIAALIMSIY




16

[TpakTtruueckas pabora Ne 1
«PenieHre s3KCrepuMEHTAIbHBIX
3a1a4 «DJIEKTPOJIUTHYECKAS
IUccolanus. XUMUYECKUe
pEaKIIMU B PACTBOPAX»»

17

Koutposnbnas pabora Ne 2
«DNEKTPONUTHIECKAS
aucconuanus. XuMU4ecKre
pEaKIMK B PACTBOPAX»

18

OO6m1ast xapaKTepUCTHKA TaJIOTC€HOB

19

Xnopooaopon. ConsiHast KHUCIIOTa

20

[Ipaktuueckas padora No 2
«IlosyuyeHue COJITHOW KUCIIOTHI,
U3YUYEHHE €€ CBOMCTBY»

21

BrruucieHus mo ypaBHECHUSAM
XUMHUYECKUX PEAKIINH, €CIIU OJTUH
U3 PEareHTOB JIaH B N30BITKE

22

OO6mr1ast xapaKTepUCTUKA
3neMeHTOB VI-A rpynmsl

23

XHWMHUYECKHE CBOMCTBA CEPBI

24

CepoBoaopon

25

Oxkcupsl cepbl

26

[TpombIIUIEHHBIN CITOCOO
MOJTYYEHHUS] CEPHOUN KHUCIIOTHI.
XUMHUYECKOE 3arpsi3HEHNE
OKPYXaroIIEn Cpeibl
COCAMHEHUSIMU CEPBI

27

Brrunciaenune MmaccoBoil 10U
BBIXOJIa TPOAYKTA pEaKIUU

28

OO61ast xapakTepucTHKa
sneMeHToB V-A rpynnbl. A30T

29

Ammuak. Ousnyeckue u
XAUMHUYECKUE CBOUCTBA

30

[IpakTrueckas padora Ne 3
«IlonydyeHne aMMuaka, U3y4cHHE
€ro CBOMCTBY

31

A30THAs KUCJIOTA




32

Hutpatsl u conu amMoHus.
XUMHYECKOE 3arpsi3HEHNE
OKPYXaroIIEn Cpeibl
COEMHEHUAMH a30Ta

33

®dochop. Guznueckue u
XUMHYECKUE CBOMCTBA

34

®docdatsl. 3arps3HeHHE
MIPUPOJTHOM CpeJIbl

35

Yraepoa. duznueckue u
XUMHUYECKHUE CBOUCTBA

36

Oxkcupel yriepona. duznueckue u
XAUMHUYECKUE CBOUCTBA.

37

YronpHag KACIOTA U €€ COJIA

38

[Ipaktuueckas pabora Ne 4
«IlonmydeHue yriieKucioro raza»

39

[TepBoHayanbHbIC TOHATHUS 00
OPraHUYECKUX BEIIECTBAX

40

KpemHuuii u ero coequuenus

41

[Ipaktuueckas pabora Ne 5
«PellieHne s3KCrepuMEHTATbHBIX
3ajad4 1o reMe «BaxxHenume
HEMETAJIbl U UX COCIUHCHUSI )

42

KonTtponbshas padora Ne 3
«BaxkHeinmme HeMeTauTbl U UX
COCIMHEHUS))

43

OO01ast XxapakTepuCTUKA METAJIJIIOB

44

XUMHUYECKHE CBOMCTBA METAJLIOB

45

Cnoco0bl MOJTyYEHUS METAILIOB.
CruiaBel

46

Brruncnenus no ypaBHEHUSAM
XUMHYECKUX PEeaKIui, ecliid OJIUH
W3 PEAreHTOB COAEPKUT MPUMECH

47

Koppo3us mertannos

48

IllenouHbIe METAIBI

49

OKcupl ¥ TUIPOKCHIBI HATPUS U




KaJInuAa

50

[[lenouyno3eMenbHbIE METAJLIbI

51

Baxneimue coefuHEHNS KaabIlUs

52

JKEcTKOCTh BOJIBI U CITOCOOKI €6
YCTPpAHCHUS

53

[Ipaktuueckas pabora Ne 6
«KéctkocTh BOIBI U €€
YCTpAHCHHUS

54

ATIOMUHUN

55

CoeqnHeHnsa aTIOMUHASA

56

Keneso

57

CoennHeHus xKeesa

58

O000111eH1E 3HAHMI 10 TEME
«MeTtaub»

59

[Ipaktuueckas pabora Ne 7
«PellieHne 3KCrepuMEHTAIbHBIX
3ajad4 1o teMe «BaxxHeniume
METAJJIBI U UX COCIMHEHUSIN»

60

Brruncnenust no ypaBHeHUsIM
XUMHUYECKUX PEAKIUH, €CIIA OJINH
W3 pPEareHTOB JIaH B N30BITKE WU
COAEPKUT MPUMECH

61

Brruncnenus MmaccoBoil 10U
BBIXO/Ia TPOAYKTA pEaKIuu

62

Koutponbhas padora Ne 4
«BaxHennmme MeTauibl U UX
COETUHEHUSI»

63

[ToBTOpEHME: «BemecTBO 151
XAMUYECKAsT PEAKIUSD)

64

[ToBrOopenue: «Hemeramnbr u ux
COCJTMHECHUS

65

[ToBTopenue: «Metammel U HX
COCIMHECHUSD

66

B€III€CTB3, N MaTCcpHajibl B KHU3HU
YCJIIOBCKaA

67

XUMHYECKOE 3arpsi3HCHUE




OKPYIKaIOIIEN CPEbI

68

Ponp  xummm B pemeHuu
AKOJIOTMYECKUX MTPobJIeM

OO01ree KOJMYECTBO YaCOB IO
IporpaMmme:

68
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