MyHnununansHoe 610keTHOe 00111e00pa30BaTENbHOE YUPEeXKIACHHE
«IIIxona-rumuaszus Nel0 mm. 3.K. ITokposckoro»
MYHHIMIIAIBEHOr0 06pa3oBaHus ropoackoii okpyr Cumdepomnons Pecyonuku Kpbim
(MBOY «llIxona-rumuazus Nel0 um. 3.K. ITokposckoro» r. Cumbeporons)

yn. I'epoes Cranunrpana, 39, r. Cumdeponons, Pecrry6nrka Kpeim 295047
Tel.: (3652) 48-98-66, dakc.: (3652) 48-98-66 e-mail: schooll0 simferopol@crimeaedu.ru, http:/gymnasium10simf.ru
OKIIO 00795941; OI'PH 1159102011067, MHH/KIIIT 9102070275/910201001

PABOYAS IITPOTPAMMA
OCHOBHOI'O OBIIEI'O
OBPA30OBAHIA
XNMUNA
(m1s 8—9 KJ1accoB)

PaGouasi mporpamma COOTBETCTBYeT (eaepalbHO paboyeil mporpamMme CpemHEro
obmiero oOpa3oBaHus xuMHusA (Mg 8-9 kimaccoB 00pa3oBaTeNbHBIX OpTaHMU3ALHIL),
mporpaMMma yTBepXKAeHa IIpukKa3oM MuHHCTepCTBa IpocBelleHus Poccuiickoin
@enepanyu ot 18 mas 2023 r. Ne 370.

Cumpeponons — 2023



NOJCHUTEJIBHAS 3ATIMCKA

[IporpamMa no XWMHHM Ha yYpPOBHE OCHOBHOTO OOIIEro obpa3oBaHus
COCTAaBJIEHA HA OCHOBE TPeOOBaHMH K pe3yJbTaTaM OCBOSHHS OCHOBHOIM
00pa3oBaTENLHOM MPOrpaMMEl OCHOBHOTO 0O1IET0 06pa30BaHusA, IPEACTABIEHHBIX
B PIOC OO0, a rakwke Ha ocHoBe (enepanbHOil paboueil Tporpammsl
BOCIIMTAHHUA M ¢ YYETOM KOHUEMLMHN NPENOJaBaHus yueOHOro npeamera « XUMHU»
B 00pasoBaTe/ILHbIX oprann3aunsx Poccuiickoi deaepatmn,

[lporpamma no xumuu 1aéT NpeacTaBlIEHUE O Uesx, oOleidl crparerdu
00yueHus, BOCIIMTAHMA M Pa3BUTUS OOYYAlOWMXCA CPEACTBAMU  yu4eBHOro
npeAMeTa, YCTaHABIIUBAET 00A3aTeNIbHOE NPEeAMETHOE COAEPIKAHUE,
NPEeAyCMaTPpUBACT PACHPEAC/ICHHE €ro M0 KJIaccaM W CTPYKTYPHPOBAHME MO
pazenamM W TEMaM IPOrpaMmel MO XWMHH, OIPCACTAECT KOJUYECTBEHHBIE U
KaQueCTBEHHbIE XapaKTePUCTUKU cozepxKaHms, PEKOMEHAYEMYIO
MOCJIC/IOBATEILHOCTD ~ M3YYEHWA  XHMUU C  YyUETOM  MEXKIIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBS3€H, JIOTMKW  y4eOHOro  mpouecca, BO3PACTHBIX
0COOEHHOCTEH  00yvalolWMXes, ONPEeNessieT BO3MOMHOCTH — IpeAMEeTa  JUld
peajiy3auuyu TPpeOOBAHUN K pe3ysbTaTaM OCBOEHHMST OCHOBHOM 00pa3oBaTenbHOMH
NporpaMMbl Ha YPOBHE OCHOBHOIO 00uiero o0pa3oBaHMs, a TAKKe TPeOOBAHMH K
pesyibraram 00y4YeHUs XHMHUK Ha YPOBHE LeNCH H3YyUeHUs NpeJIMeTa U OCHOBHBIX
BUIOB Y4€OHO-I03HABATEILHON JIeSITeIbHOCTH  O0yJalOWEerocss no OCBOEHHIO
yueOHOI0 CoAepIKaHus,

3HaHWEe XHUMHMM CIYXXUT OCHOBOH 115 (POPMHPOBAHUS MHUPOBO33PEHUS
00y4alomerocs, €ro NpeACTaBIeHUNH 0 MaTepPUAIbHOM €IHHCTBE MHPA, BAXKHYIO
posib UrpatoT (HOPMUPYEMbIC XUMHUEH MPEJICTABICHUS O B3aUMONPEBPALUEHUsX
IHCPIUU M 00 IBOJIIOUMM BCLIECTB B MPUPOJIE, O NYTAX PELUEHUS TNO0aTbHbIX
pooJeM YCTOHUMBOTO Pa3BUTHA HEJIOBEYECTBA — CBIPbEBOW, JHEPIrETHYECKOM,
ITUILEBOR M KOJOrMYECKON 0€30MaCHOCTH, NPOOJIEM 3APABOOXPAHEH M.

M3yuenue xumuu:

crniocoOCTBYCT — pealn3aurdd  BO3MOJXKHOCTEH U1 CaMOpasBHTHA U
GOPMHUPOBAHHUS KYJILTYPbl TMYHOCTH, €€ 00LLIeH U (PyHKUMOHAIBHOW IPAMOTHOCTH;

BHOCUT BKJNad B (JOPMHUPOBAHHE MBILUICHHS U TBOPUECKHX CHOCOOHOCTEH
00YUaIOUMXCsl, HABBIKOB  HX  CAMOCTOSATENLHOH — ydeOHOM  AesITeNbHOCTH,
SKCHEPUMEHTANBHEIX W MCCIICIO0BATETIbCKMX YMCHUH, HEOOXOAMMBIX Kak B
MOBCEAHEBHOMN JKU3HHU, TAK U B MPO(PECCHOHATIbHON AEATEILHOCTH,

3HAKOMUT CO CHeUH(PUKOH HAYUHOrO MBILIJICHHA, 3aK/1a/bIBACT OCHOBbI
[IEJTOCTHOTO B3MIA4a HA €AMHCTBO MPUPO/Ibl U YEJIOBEKA, SIBJISICTCSI OTBETCTBEHHbIM
YTanoM B JOPMUPOBAHHH ECTECTBEHHO--HAYUHOH rPaMOTHOCTH 00yUalOLINXCA,



CHOCOOCTBYET (DOPMUPOBAHHIO WEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-
~HaYYHBIM 3HAHUAM, K IPUPO/JIE, K YEJIOBEKY, BHOCUT CBOM BKJIAA B YKOJOrMUECKOe
o0OpazoBaHHe 00yYarOLUXCS.

Jlannble HampasneHws B 0GyYEHMM XUMUH 00ECHEeYHBAIOTCS cneundHKoi
CONEpPKaHHSA ~ y4yeOHOro  TpeAMeTa, KOTOPBIH  SIBJIAETCA  NENArOrHYECKH
alanTHPOBAHHBIM OTPaKeHHEM 0a30BON HAyKM XHMHH Ha ONMPEAENEHHOM STalle eé
Pa3BUTHSI.

Kypc xumuu Ha yposte ocHoBHOro 061iero 00pa30BaHus OPHEHTHPOBAH Ha
OCBOCHHE O0YYaIOWMMUCH CHCTEMbl NEPBOHAYATBHBIX MOHATHI XUMHUH, OCHOB
HEOPraHWYECKOH XWUMUM M  HEKOTODPBIX OTACTABHBIX 3HAYUMBIX HOHSTHI
OPraHUYeCKONW XUMHUH.

CTpyKTypa COAEpIKaHHA MPOrpaMMbl MO XUMHH chopMHpOBaHa HA OCHOBE
CHCTCMHOro nojaxoaa k e¢ usydyenuro. CoaepimkaHue CKIAAbIBACTCS M3 CUCTEMbI
NOHATHH O XUMHUYECKOM 3JIEMECHTE U BELLCCTBE U CUCTEMbI TOHATHH O XUMHUYECKO
peakumn. OOe 5TH  CHCTEMbl CTPYKTYPHO OpPraHW30BaHbl  [10 NPUHLIMITY
MOC/IC/IOBATC/ILHOIO Pa3BUTUs 3HAHMK HA OCHOBE TEOPETHYECKHX IPEACTaBICHHM
PasHoOTO YpPOBHS:

— aTOMHO--MOJCKYJISPHOTO YYE€HUSA KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanueckoro 3axona JI. M. Menaeneera kak OCHOBHOI'O 3aKOHA XUMMH,

— YUCHHS O CTPOEHUU aTOMA U XMMHYECKOHN CBA3M;

— TPCACTABACHUM 00 3JCKTPOJUTHUYECKOM AUCCOLMALIMM  BEILECTB B
pacrpopax.

Teopernueckne 3HaHMA — PAacCMATPUBAIOTCS HA  OCHOBE  3MITHPHYECKH
MOJNIYYEHHBIX M OCMBICIIEHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEA0BATENbHO OT OJHOIO
YPOBHA K JIPYrOMY, BbINOJHAS (YHKUHWM OOBACHEHWS W MPOTHO3ZUPOBAHUS
CBOWCTB, CTPOCHUS W BO3MOKHOCTEH NMPAKTHYECKOrO MPUMEHEHHS M MOJIYyYCHHA
M3ydacMbIX BEILECTB.

OcBoeHMe  1IPOrpamMMbl 10 XWUMHH  CIIOCOOCTBYET  (hOPMHUPOBAHMIO
Npe/ICTABJICHUS O XUMHYECKOW COCTABIAIOLUEH HAYYHOW KAPTUHBI MUpPA B JIOTHKE
¢¢ CHMCTEMHOH [PHUPOJbI, LEHHOCTHOTO OTHOWIEHHS K HAy4YHOMY 3HAHHIO U
METOMAM [O3HAHWA B Hayke. M3yueHue XUMHUM NPOUCXOAUT C NPHUBJICUEHHUEM
3HAHWKW W3 paHee M3YYEHHbIX YYeOHbIX NpeAMETOB. «OKpPYXKAIIUH MHPY,
«buosiorns. 5-7 knacchy 1 «Dusuka. 7 kiacey.

[Ipn wM3yyeHUM XUMMM OPOUCXOAUT (POPMUPOBAHME 3HAHHMHW OCHOB
XUMHUUYECKOM HAyKM Kak O0JIACTH COBPEMEHHOI0 €CTECTBO3HAHUS, MPAKTHUUYCCKOM
JEATEbHOCTH 4Y€JIOBEKAa M KaK OJHOrO M3 KOMIIOHEHTOB MHPOBOH KYJIbTYPBHI.
3ajjaua yueOHOro mpeamera COCTOMT B (DOPMUPOBAHHUM CHCTEMBI XMMUYECKHX
3HAHUH ~— BaKHEHILUMX (PAKTOB, NOHATHH, 3aKOHOB U TCOPETUUYECKHX TOJOKEHUH,
JAOCTYHHBLIX 0OOOLICHMH MHPOBO33PEHUECKOTO XapakTepa, fA3blKa HAyKH, B
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NPUODILEHUH K HAy4HbIM METOJAM MO3HAHWA MPU  H3YUYEHHH BEILECTB M
XHMHYECKUX PEAKLUH, B (OPMUPOBAHUM U PA3BUTHH 1103HABATENbHBIX YMEHUI U
WX [NPUMEHEHHW B yueOHO-MO3HABATENbHON H  yueOGHO-UCCIEI0BATENBCKOM
ACSTEILHOCTH, OCBOCHHM TPABMUJ 0O€30MMACHOTO OOpalleHHss C BEUIECTBAMH B
MOBCETHEBHOM KHU3HM.

[lpn M3yueHnu XuMuy Ha ypoBHE OCHOBHOrO OOILEro 00pPA30BAHMS BAKHOE
3HAYEHUE NMPUOOPENN TAKUE LIEITH, KaK:

— (OpMHUpPOBAHME HHTE/IEKTYalbHO pPa3BUTOA JIHUHOCTH, TOTOBONH K
CaM000PA30BAHNIO, COTPYAHHUYECTBY, CAMOCTOSTEIBHOMY TMPUHATHIO PELICHHIA,
CNOCOOHOM asanTUPOBATLCS K OBICTPO MCHSFOLMMCS YCITOBHUAM IKH3HH,

—  HampaBieHHOCTb  O0y4eHMs  HA  CUCTEMATHUYECKOE  MPHOOILEHME
OOYHAIOLMXCS K CAMOCTOSTE)IbHOI MO3HABATE/ILHOW JIEATENLHOCTH, HAYYHbBIM
METO/IaM NO3HAHWA, (DOPMUPYIOLMM MOTHBALMIO M PA3BUTHUE CIOCOOHOCTEH K
XUMUU;

— obecrieuenne ycaoBril, cnocoOCTBYIOWMX PUOOPETEHUIO 00YHAIOLIUMHCS
OnbITa Pa3HOOOPA3HOH AEATENbHOCTH, IO3HAHUA M CAMOIO3HAHMS, KIIOUEBbIX
HABBIKOB (KJIKOYEBLIX KOMIETEHLUMH), MUMCIOUIMX YHUBEPCATLHOE 3HAUEHWE 1S
Pa3NUYHbIX BUAOB A€ATEIbHOCTH,

— (Qopmuposanue oOwEeH (YHKUHMOHAIBHOW ©  €CTECTBEHHO-HAYYHOM
TPAMOTHOCTH, B TOM YWCIE YMEHHUH OOBACHATH M OLIEHUBATh ABJICHUS
OKPYIXKAIOLIErO MHPA, WCIOJb3YysA 3HAHUA W OMBIT, MOJYUEHHbIC NMPH M3YUYEHHUH
XHMHWHW, MPUMEHATH UX [PW PELIEeHUH npodfieM B TMOBCEAHEBHOH KWU3HH W
TPYJIOBOH JIE€ATEILHOCTH,

— (QopMupoBaHHe y  00y4YalOIMXCS  YMAHUCTHYECKWX  OTHOLIEHWH,
MOHUMAHUSI 1IEHHOCTU XUMMWUYECKMX 3HAHWUW I BBIPAODOTKH IKOJIOIMYECKH
LEJIECOO0PA3HOTO MOBEACHUs B OBITY W TPY/IOBOH AEATEIILHOCTU B LENAX
COXPaHEHUSI CBOETO 3I0POBbS U OKPYKAOUICH NPUPOAHONA CPe/ibl,

— Pa3BUTHEC MOTMBALMK K OOYYEHMEO, CTIOCOOHOCTER K CaMOKOHTPOJIKO M
CaMOBOCMHUTAHUIXD HA OCHOBE  YCBOCHHUS  OOLIEUYESIOBEYECKHMX  LIEHHOCTEH,
FOTOBHOCTH K OCO3HAHHOMY BbIOOPY Mpo(duiist 1 HANpaBAEHHOCTH AalbHEHILIErO
00yUeHMUs.

OO0wee YMCIO 4acoB, OTBEACHHBIX /Ul H3YyUEHHUs XUMUU Ha YPOBHE
OCHOBHOTIO 0011ero odpaszosanus, cocrasisieT 136 vacos: B 8 kitacce — 68 vacos (2
qaca B Heaemo), B 9 knacce — 68 wacos (2 uaca B HEJRJIO).



COAEP)KAHUE OBYUEHMUSI

8 KVIACC

HepsonauanbHble XuMHYeCKHe TOHATHS

[lpenmer xumuun. Porb xumuu B xu3nu UeJIOBEKA. XUMHS B CHCTEME HayK.
Tena wn Bewecrsa. dusnueckue CBOHCTBA BEIIECTB. ATrperaTHoe COCTOSHHE
BeniecTs. [loraTHe 0 MeTOTaX MO3HAHMA B XMMMIL YucTele BemecTBa u cMecH.
Crnioco6sl pasnenenus cmecei.

ATOMBI WM MOJEKYNbl. XUMHUYCCKUE 371EMEHThI. CHMBOJIBI  XUMHUECKUX
IEMEHTOB. [IpoCThie M Ci10KHBIE BelLecTRA. ATOMHO-MOJIEKYIAPHOE yueHMue,

Xumuueckas dopmyna. Banentnocts aToMog XUMHYECKUX DIIEMEHTOR.
3aKOH  MOCTOSIHCTBA  COCTABA  BELICCTB. OtHocutenbhas  atommas macca.
OtHocuTenbHast MosteKysipHas Macca., Maccosast JIOJI1 XUMHYECKOTO 3JIEMEHTA B
COC/IMHCHUM.

Konnuecrso semecrsa, Monb. Monspuas macca. Bzanmocssizs KOJIMYECTBA,
MACCbl W HuCna  CTPYKTYPHBIX EAWHMLL BEWEeCTBA. Pacuérsl Mo bopmynam
XMMHYECKUX COCAUHEHUMN,

Dusnueckue u XxuMuUeckue SBAEHMA. XUMHUeCKas peakiusa U €€ NMpPU3HAKH.
3aKOH COXPAaHEHUs MacChl BelecTB. XHMHUECKHE ypaBHenunsa. Knaccudukauus
XUMHYCCKUX PEAKUUI (COSMHEHNS, PA3NOIKEHHUS, 3aMelIeHuUs, OOMEHa).

Xumuueckuii yxcnepumenms:

SHaKOMCTBO ¢ XHMHMYECKOH MOCYMOH, MpaBuiaMu paboThl B 1adopaTropuu u
npuémamu 00parieHus ¢ 1abopaTopHLIM 00OpyIOBAaHUEM, HU3YYCHHE W ONUCAHUE
(pusnyecknx  cwoiicts  06pasiuos HCOPraHMYeCKUX BEWIECTB, HaOMIOAeHUE
(usnuecknx (niasnenne Bocka, TasHHE JbJa, pacTUpaHWE caxapa B CTYIIKe,
KHTICHIC 1 KOHACHCALNA BOAbI) M XMMMYECKHX (FOPEHHE CBEYH, NPOKATHBAHHE
MEIHOH NPOBOJIOKH, B3aUMOICHCTBHE Mema ¢ KUCJIOTON) SIBIICHUH, HAOIIOAEHUE 1
OOMCANNC TTPH3HAKOB NPOTEKAHUA XMMHUECKHX Peakuuil (pasioxkerue caxapa,
B3AMMO/ICHCTBME CCPHOR KHCJIOTBI C XJIOPHAOM Gapusl, pasnolkeHue ruspokcuaa
mean (1) nipn Harpesanuu, B3anmMoaeicTeme xesnesa ¢ pactsopom conu meawm (I1),
H3yueHHE CIOCOOOB paseNleHus CMECEH: ¢ MOMOUIBI0 MArHUTa, ¢bunprpoBanue,
BbINAPUBAHKC, INCTUITAUMS, XPOMATOrpadus, NPOBEIEHHE OYUCTKH TOBAPEHHOI
comt,  HaOMONEHME M OMMCAaHHE  Pe3y/bTATOB NPOBEJACHUS  OMbITA,
l/IJ]HtOCTpI/]p}/IOLHeI“O 3aKOH COXpPaHEHMU4 MAacCcChl, CO3aaHUue MOJelien MOJICKYJI
(ITAPOCTEPIKHEBBIX ).

Baskueiiline rnpeacraBute M HEOPraHUMUecKnX BelecTs

Bosayx — cmech rasos. Cocras Bosuyxa. Kuciopoa — sieMentT u npocToe
BEHIECTBO. Haxoknenne xucioposa B mpupose, (H3HUECKHe M XMMHUYCCKME
csodcTBa (peakuun ropeuus). Okcuasl. [lpumenenne kucnopona. CrnocoOsl
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NOJIYHCHUS  KMCIOpoAa B J1a00paTopuu M NpOMbILLAEGHHOCTH. KpyroBopot
Kucsopoaa B npupoje. O30n — annoTponHas MoaubUKaus KMCI0POaa.

Tennopok >PdexT XUMHUECKOW peakuuH, TePMOXUMUUECKHE YPaBHEHMUS,
3K30- M SHIOTEPMHMYCCKHME peakuuu. TOIIMBO: yroab W MeTaH. 3arps3HEHHe
BO3/1yXa, YCUJICHUE MTAPHUKOBOTO 3¢eKTa, pa3pylieHHe 030HOBOTO CJIOS.

Bojopon — snement wm mpocroe Bewectso. Haxoskienwe Bomopoza B
npupoae, (HU3MUECKME M XMMHYECKHE CBOWCTBA, MPHMEHEHHE, CIOCOOBI
mosydeHus. Kuciors v conw.

Mosapubiit 00bEM razoB. Pacyérsl 10 XUMUHECKMM YPaBHEHHSIM.

busnueckue  cpoHeTBa  BOAbL.  Bojma  Kak  pacTBOPMTETb. PacTtBopbl.
Hacbiliennble M HeHacblLUEHHbIE PACTBOPLI. PacTBOPUMOCTb BELIECTB B BOJE.
Maccosas nosst BemecTra B pactope. XuMuueckue cBOWCTBA BOAbl. OCHOBAHMS,
Poiib pacTBOPOB B MPHPOJIE H B KM3HU 4enoBeka. KpyroBopoT BObl B MPHPOLE.
3arpsasnenne npupoaHeix BoJ. OXpaHa v OUMCTKA MPUPOAHBIX BOJI.

Knaccndurauns neoprannuecknx coeannenuii. Oxcuabl. Knaccuduxamus
OKCHII0B:  cONCOOpasytolme  (OCHOBHBIE,  KHCJIOTHbIE,  aM(OTEPHBIE) W
HeconeoOpasyrowue. Homenknarypa okcuaos. Duznuyeckue W XUMHUECKHE
CBOMCTBA OKCUA0B. [lonyueHne okcuaoB.

Ocnopanusa. Knaccudukauus OCHOBaHMH: WIENOYM M HEPACTBOPUMBIE
ocHoBarua. Homenxnarypa ocHoBanuid. dusuueckue M XUMHUYECKHUE CBOHCTBA
OCHOBaHMUH. [loyueHne ocHOBaHMIA.

Kuncnorer. Knacendurkauus kucinor. Homenknarypa kucinot. Ouspueckue u
XUMHUYECKHE CBOMCTBA KUcnoT. Pam akrmBHoctm MetayuioB H. H. Bekerosa.
[TonyueHne KucaoT.

Conu. Homenkiarypa coseii. dusuueckne U XUHMHUYECKHE CBOMCTBA COJICH.
[Tonyuenue conem.

["'eHeTHUeCKas CB3b MENAY KJlaCCaMU HEOPraHMUYECKUX COCIMHEHUH.

Xumuyeckuii ykcnepumenm:

KAUECTBEHHOE OTpPEeAeSICHHE COJICPKaHUs KUCIIOpoaa B BO3yXe, MOJTyUYEHUE,
coOwpaHne, pacrno3HaBaHWe W H3YUYEHHWE CBOMCTB KHCI0pOAa, HaOIIrOAEHHE
B3aMMO/CHCTBUSL  BEUIECTB C KHCAOPOAOM MW YCJIOBHA BO3HWUKHOBEHHS H
npexpalieHus ropexus (rosapa), o3HakowsieHwe ¢ oOpas3uamMu OKCHIOB |
onMcanne WX CBOWCTB, [10JlydeHHE, COOUpaHWe, pacrno3HaBaHWE W H3yUYE€HHE
coilcrs Boaopoaa (ropeHue), B3auMoaelcTse Boaopoia ¢ oxcuaom meaun (II)
(BO3MOIKHO HMCITOJb30BAHUE BHEOMATEPUAIIOB), HaOMOAeHHE O00Pa3LoB BELICCTB
KOJIMYECTBOM | MOJIb, MCCIIEA0OBAHHE OCOOEHHOCTEH pacTBOPEHMS BEILUECTB C
Pa3IMUHON  PACTBOPMMOCTBIO, MNPHTOTOBJEHHE PACTBOPOB ¢  ONPCACNEHHOH
MaCcCOBON JI0JIEH PACTBOPEHHOIO BELUCCTBA, B3aWUMOJAEHCTBHE BOJAbl C META/UIAMHU
(HaTpHeM M KajablUWeM) (BO3MOXKHO — WCIIOIb30BAHME  BHAEOMATEPHANIOB),
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MCCICI0BAHNE  00Pa3sLOB  HEOPraHMYECKHX  BELIECTB  PA3MUYHBIX KJ1accoB,
HAOMOAeHWE MBMCHEHMS OKPACKH MHAMKATOPOB B pacTBOpax KUCJOT M ILEI0UEH,
M3yHueHHE B3aMMOJICHCTBUA okcnaa mean (II) ¢ pacTBOpOM cepHOM KHCTOTHI,
KACIIOT ¢ METallamu, peakUMH HeHTPATM3aluM, TMOJMYYEHUE HEPACTBOPHMBIX
OCHOBAHHH, BBITECHCHHE OJIHOTO META/LTA APYTMM M3 PACTBOPA COJH, pelieHue
IRCIICPUMCHTANBHBIX  3a1a4 1o Teme «BaxHeluue Kmacchl HeopraHuueckux
COC/IMHEHU M.

Hepuonuueckuii  3akon un  Ilepuoamueckas cHCTeMa XMMHUECKHX
diemenros JI. M. Mengeneesa. Crpoenne atomoB. XumHYecKkasi CBSI3h.
OK1CANTeIbHO-BOCCTAHOBUTE/ILHBIE PeaKLNN

[lepBble MONBITKH KaacCH(BUKALMU XMMHUYCCKHX HIEMEHTOB. [IOHATHE O
Ipynmax  CXOUHbIX DJIEMEHTOB (LICTOYHBIE M LIEIOYHO3ZEMEILHBIE METANIbI,
FAIOTCHBL, HHEPTHDIC Ia3bl). DIEMEHTBI, KOTOPbIC 00Pa3yrOT aMPOTEPHbIE OKCHIbI
H PHJPOKCHIBI.

[leproanueckuit 3akon. [lepuoauueckas cucTeMa XUMHUYECKHX 31EMEHTOR .
M. Menaeneesa. KopoTkonepuoaHas v AJIMHHONEPHOAHASA hopmbI
[leprnoanueckoil CHCTEMbBI XMMHUYECKHUX 3/1EMEHTOB H. . Meuneneesa. Ilepuoast
Worpynnel. OU3MUECKHHA CMBICIT TIOPSAKOBOrO HOMEpa, HOMEpOB nepuoaa M
TPYIIIbl 3JICMEHTA.

Crpoenne atomos. Coctap aToMHbIX saep. M30Tomnbl. DIeKTPOHS. Crtpoetue
JJIEKTPOHHBIX  000704eK  aTOMOB  nepBhIX 20  XHMMYECKMX  SIEMEHTOB
ITepronnyeckoii cucremsr JI. M. MeHneneepa. XapakTepHCTHKa XMMHUECKOrO
dACMeENTa 110 ero noyoxennio s Ilepuonnueckoit cucreme 1. M. Menneneena.

3aKOHOMCPHOCTH  M3MEHEHWs pajuyca aToOMOB XHMHUYECKHX 3JIEMEHTOR,
METAINIMIECKHX U HEMETAJIMUCCKMX CBOHCTB MO IPYMNaM W NEPUOAaM.

3nauenue Ilepuonnueckoro 3akoHa v [lepHOANYECKO CHCTEMBI XHMHUECKUX
DJCMEHTOB Ul pa3BuUTHsl Hayku W npaktukd. J. M. MeungenceB - yuéHslii u
TPaXKAHKH.

Xumudeckas  casb.  KosanenTtHas (noispHas W HEMONSpHAs) CBA3b.
DIEKTPOOTPULIATENILHOCTD XUMHUUYECKUX 2JIEMEHTOB. MOHHAs CBA3b.

Crenenb  okucnenus.  OKMCIIHTETbHO--BOCCTAHOBUTENbHBIC — PEAKLIHH.
[Ipouecchl oknenenus n Boccranosnetns. OKUCIUTENN ¥ BOCCTAHOBHTESU.

NXumunueckuit ykcnepumenm:

H3y4YeHHe 0O0pa3LOB BEIIECTB METAIJIOB W HEMETAJUIOB, B3aUMOICHCTBUC
THIPOKCHIA LMHKA C PAacTBOPaMH KHCJIOT W UIENIOYEH, MPOBEJEHHE OIBITOB,
HIJHOCTPHPYIOUIMX  TIPUMEPBI  OKHUCIIMTE/IbHO-BOCCTAHOBUTENIBHBIX — PEaKLMi
(ropenue, peakunu passioKeHms, COCAMHEH NS ).,

Mesxcnpeomemmoie ceazu



Peanusaums mexnpeamernsix cpasell npu M3YYCHUM XUMHM B 8 Kiacce
OCYHICCTBIACTCA  4EPe3  HCMONb30BAHME KAaK OOIMIMX eCTECTBEHHO--HAYUHBIX
MOHATHH, TaK W TIOHATHH, SBISIOLIMXCA CUCTEMHBIMM JUTSL OTOCTBHBIX PEAMETOB
€CTECTBEHHO--HAYYHOr0 LIHKJIA.

ObLne eCTeCTBEHHO--HAY UHbIE NOHATHSA! HAYYHbBIN daxTt, runoresa, Teopus,
SaKOH,  aHaim3,  CHHTE3,  KnaccuuKauus, NEPUOAMYHOCTb,  HaGMIOACHHE,
IKCIICPUMEHT, MOACIIUPOBAHHUE, U3MEPEHUE, MOAEIDb, SIBJICHHE,

Dusyka: maTepus, atoM, 3eKTPOH, IPOTOH, HEHTPOH, HOH, HYKIMI,
M3OTONIBI, PaIMOAKTUBHOCTL, MOJIEKYNIA, SJEKTPMYECKUH 3apsil, BELIECTBO, TENO,
00BEM, arperaTHoe COCTOSHHME BELECTBA, ras, (hU3HUECKHe BEJIMYNHBI, €IIMHULIb]
U3MEPEHHM, KOCMOC, IJIaHEThI, 3BE31b1, ConHle.

buonorus: gorocuntes, apixanue, Guochepa.

Feorpadusa:  armocepa, ruapocdepa, MuHepasl, FOPHBIE  TOPOJIbI,
NOJIE3HLIC HCKOMACMBIC, TOILTUBO, BOJHBIE PECYPCHI.

9 KUVIACC

Bewecrso u xumunueckas peakuusi

Ilepnonnuecknii 3axon. [lepuoanyeckas cucTeMa XUMHYECKHX 31EMEHTOB M.
M. Menneneesa. CtpoeHne atomMoB, 3aKOHOMEPHOCTH B H3MEHEHWH CBONWCTH
XHUMHUCCKUX  DJICMEHTOB HEPBLIX TPEX MNEPUOAOB, Kajlus, Kalbliig M X
COCMHCHUH B COOTBETCTBMM C TMOJNIOKCHAEM IEMEHTOB B IlepHOAHYECKO
CHUCTEME W CTPOCHUEM MX aTOMOB.

CrpoeHue BellecTBa: BWbI XUMHUYCCKOH CBA3M. THIIbI KPUCTANIMYECKNX
PCIICTOK, 3aBUCUMOCTL CBOHCTB BEUIECTBA OT THIIA KPHUCTAIIMYECKON PEIIETKN W
BM/1a XUMHYECKOUN CBS3M.

Knaccudukaums 1 HOMeHKIATypa HEOPraHUUECKUX BELUCCTB. XHUMHUECKHE
CBOHCTBA BEUICCTB, OTHOCALUMXCSA K pa3IMYHBIM KJI1accaM HEOPraHHYeCKHX
COCAMHEHUH, TEHETUUYECKAS CBSI3b HEOPIaHUYECKUX BEIIECTB.

Knacendurauns xumuueckux peakimii 0o pasiuuHelM NpusHakam (1o 4uciy
M COCTaBy Y4YacCTBYIOUIMX B PEAKUMM BEILECTB, MO TEMIOBOMY H(deKTy, 1o
M3MEHEHMIO CTCIECHEH OKMCIIEHMSA XHMHUUECKMX 2JIEMEHTOB, 10 00paTuMocTH, 1o
YUACTHIO KATAIM3aTOPa). DK30- U 3HAOTEPMHUUCCKUE PEAKIIHH, TEPMOXUMHUECKUE
YPaBHEHHS.

[JonaTHE O CKOPOCTM XHMHYECKOH peakiuu. IloHATHEe 00 0OpaTUMBIX M
HEOOPaTHMbIX XUMHUECKUX peakuuax. [IoHATHE O TOMOTreHHbIX U [eTePOreHHbIX
peakunax. Ilonarue o xaranuse. [lonsiTue o XuMuueckoM paBHoBecHH. DakTopshl,
BIIMSIIOLIME HA CKOPOCTb XHMMHYECKOH PEaKkIMU W MNOJOKEHUE XHMHUYECKOrO
PaBHOBECHS,

OKUCIINTEIIbHO-BOCCTAHOBHUTEIbHBIE  PEAKLMW,  JJIEKTPOHHLIM  OanaHc
OKMCJIUTENbHO-BOCCTAHOBUTEIIbHOM peaKLmu. CocrasneHue YPaBHEHUH
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OKHCITMTE/IbHO--BOCCTAHOBUTE/IbHBIX ~ PEAKUMH ¢ MCTIONBb30BAHMEM — MeTo/a
3JICKTPOHHOTO OajaHca.

Teopus anexrponurnueckoii aucconuanny. DJEKTPOIUTDI U HESIEKTPOINTHI.
Karuoner, annonsl. Mexauusm auccormanmm BEILECTB C Pa3/IMYHBIMKM BUAAMHU
XUMHUCCKOH cBasu. Crenenb avccounannu. CHABHBIC U Cliabne SJIEKTPOJTUTHI.

Peakuny nonnoro obmena. Yeaosus NPOTCKAHUA PEaKUHH MOHHOTO 0OMeHa,
[TOJIHBIC U COKPpALICHHBIE HWOHHBIE YpaBHEHMA peakuuit. CBoiicTBa KHUCJIOT,
OCHOBaHMH W cojell B cBeTe nmpexacraBienwii o6 SJICKTPOJIMTUYECKOH
Auccoumnannn. KauecTBeHHble peakLnK Ha HOHBI. [1OHSTHE O THAPOJIN3E COJIEH.

Numuueckuir Ixenepumenn:

O3HAKOMIICHHE € MOJC/IAMM KPUCTALIHYECCKUX PELIETOK HEOPraHUYeCKHX
BCLUCCTE — METAJUIOB M HEMETaWIoB (rpadura M anMasa), CIOMKHBIX BEILECTB
(X/opuia HaTpHs), UCCIENOBAHHE 3aBHCHMOCTH CKOPOCTH XHMUYECKOH peakuuu
OT BO3LCHCTBHS Pa3IMUHbIX (PAKTOPOB, HCCIELOBAHNE SNCKTPONPOBOIHOCTH
paCTBOPOB  BCOICCTB, Mpolecca JAMCCOUMAMM  KUCIOT, melnouyeill U coel
(BO3MOIKHO  MCMOMB30BAHHE  BHJIEO MAaTepuasnoB), TPOBEACHME  OMBITOB,
WIMOCTPUPYIOWIHUX  MPU3HAKA ~ [NPOTEKAHHA  peakuMi  HOHHOrO  OOMeH3
(oOpasoanue ocaaka, BblACICHHE —ra3a, o0pasoBaHWe  BOZbI), OMLITOB,
WHIOCTPUPYIOILMX  TIPUMEPBL  OKHC/THTENbHO-BOCCTAHOBUTELHEIX  PEAKIMLN
(rOpeHne, PeakunH pasioKeHNs, COCAUHEHNS), pacno3HaBaHUE HEOPraHUYECKUX
BEHICCTB ¢ IOMOLIBIO  KAYECTBEHHBIX — pPEaKUMil  Ha  WMOHBI,  pelleHue
IKCIEPUMEHTAIBHbBIX 3a1a4.

Hemeranst n nx coeanmueHust

OOwas  xapaxkrepucrtika rajsoreHos. OcoBeHHOCTH CTPOCHHUS aTOMOB,
XapaKTCPpHbIE CTCNEHH OKHCIeHust. Crpoenne M (PU3HUECKMEe CBOWCTBA TPOCTHIX
BELLECTB  —  ramoreHoB.  XUMMYECKME  CBOMCTBA Ha  npuMepe  XxJopa
(B3aMMOJCHCTBIE C MeTalNaMM, HeMETANNaMH, MIeloyaMHu), XJI0pOBOAOPOI.
Cosstnas KUenoTa, XMMHUYECKHE CBOMCTBA, MOMyUCHUE, npuMmeHenue. Jleicrane
XJIOpa W XJIOPOBOAOPOJA HAa OPraHM3M HYeNoBEeKa. BakHeHIWe XJIOPHOB M HX
HAXOKAEHNE B MIPUPOJE.

OO0uas XapakTepuCcTHKA 3JIeMEHTOB VIA-rpynner. OcobeHHOCTH CTpoeHMs
aTOMOB, XapaKTepHble cTerieHn okucnenus. CTpoenue u (pu3Mueckue CBOHCTBA
MPOCTBIN BEIUCCTB — KHCIIOPOAA W Cepbl. AJIJIOTPOIHbBIE MOAM(HKAIMH KUCII0PO1a
M cepbl. Xumnueckue cpolicrsa cepel. CepoBOAOpOA, cTpoeHne, (GH3HUCCKUE M
XHMHUECKHE CBOMCTBA. OKCHIBI CEPbl KAaK NPEACTABUTENN KHCIOTHBIX OKCHIOB.
CepHas  kucinota, (U3MYECKHE M XUMHYECKHe CBOMCTBA (o0mue  kak
NPCACTABATEIsL  Klacca  KHCJIOT ¢ cnennduueckue). XUMUUYECKHE Peakluy,
JICAKAILME B OCHOBE [MPOMBILIEHHOrO €rocoda MoJydYeHUst CEpHOI KHCIOTHI.
Hpumenenne ceproit kucnorer. Conu cepHOR KMCIIOTHI, KAYECTBEHHAA PEAKLMS HA
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cyabar-vion. Haxoiaenue cepbl # e coeamueHuit B npupoge. XHMUYECKOE
3arps3HEHUE  OKPYIKAIOILCH CPElbl COEAMHEHUAMM Cepbl (KMCJIOTHBIE IOMKIM,
3arpA3HEHNE BO3AyXa U BOAOEMOB), ClIOCOOB! €0 MPEIOTBPALLEHHS.

Obumas xapakrepucTika 1emMeHToB VA-rpynnsl. OcoGeHHOCTH CTPOEHUSA
aTOMOB, XapaKTCPHbIC CTENEHH OKHCJIEHMs. A30T, pacHpOCTpAaHEHHE B NPUPOJIE,
(uspyeckue u xumudeckue ceoiictsa. Kpyrosopor a3orta B npupose. AMMMaK, ero
(hu3nuecKue M XUMHUECKUE CBOICTBA, NONyueHue U npumenenne. Conu aMMOHMS,
HX (PU3MUECKHE M XMMHUECKHE CBOMCTBA, puvMencHue. KauecTBenHas peakuus Ha
MOHBl aMMOHMS. A30THAA KMCIIOTA, €€ [oJyueHue, (PU3HYECKHE U XUMHUECKHE
cpoiicrea  (0oOUIME KAK TNPEACTaBUTENs Kjacca KHCIOT M creunduuecKue).
McronbsoBaHne HMTPaToB M CONCH aMMOHMA B KauyecTBE MHHEPAbHBIX
ynoOpenni. XuMHUUIECKOE 3arpa3HEHIe OKPYIKAIOLIEH Cpe/lbl COeTMHEHUSIMH a30Ta
(KHCIIOTHBIE  AOKAM, 3arpasHeHue BO3AyXa, MouBbl W BomoéMoB). Docdop,
annorpontbie moaupukaunu Qocdopa, (PU3MUECKHE M XUMMUECKHE CBOHCTBA.
Oxeua goedopa (V) u docdopras kuenora, pU3nuecKue ¥ XMMHUECKHE CBOHCTBA,
nojiyuctue. Mcnonbsosanne hocdaros B KauecTBe MUHEPATbHBIX YI00PEHHIA.

OOwas xapakrepucTuka 34eMeHTOB 1VA-rpynnel. OcOGEHHOCTH CTPOEHMS
aTOMOB,  XapaxKTepHble  CTENEHM  OKUCICHMs.  YINIEpoA,  ajTOTPOIHbIE
MOJM(UKALHK, PACNPOCTPAHEHHUE B TIPUPOJE, (PU3UUECKUE M XUMMUCCKHE
cBoiiersa. Ancopouma. Kpyrosopor yriepoja B npupoae. OKCHAbl Yraepoaa, ux
usnueckue M XUMUYECKME CBOHCTBA, JCHCTBME HA JKMBBIE OpPraHU3MBl,
MONVUYEHUE MU MPUMEHEHME. DKOJIOrMUCCKHEe NpoOJIeMbl, CBSI3aHHBIE C OKCHJIOM
yraepona (IV), runoreza rio0aibHOrO MOTEIUIEHMS! KIMMAaTa, [MAPHUKOBLIN
ypderr. YrompHas KUCI0Ta 1 €€ Conu, UX (PU3MUECKHE W XHUMHUYECKUE CBOWMCTBA,
nosiydyeHmne W npuMeHexue. KauecrBeHHas peakuus Ha  KapOOHAT-WOHBDI.
Hcnonnzoanne kapOOHATOB B ObITY, MEAWUMHE, NPOMBIIIIEHHOCTH U CEIbCKOM
XO33HCTBE.

[TepBoHauanbHble NOHATHS 00 OPraHUYECKUX BELIECTBAX KAK O COCIMHCHHAX
yriepoaa (MeTaH, 3TaH, 3TUIIEH, AUETHJIEH, 3TAHOJ1, IJIMLUEPUH, YKCYCHAs KUCJI0Ta).
[IpuponHsle HMCTOYHWKH YIJIEBOAOPOAOB (Yronb, OPUPOAHBIA ra3, HedThb),
NPOAYKTbl WX mepepadoTku (OEH3WH), UX POk B ObITY W NPOMbIIIEHHOCTH.
[lousttrie 0 OMONOTHUECKH BAaKHbIX BELIECTBAX: KUpax, Oenkax, yriaeBoaax — v ux
posiM B OKM3HM  yenoBeka.  MarepuanbHOE€  €IUHCTBO — OPraHUYecKkuX M
HEOPraHHYECKUX COCAUHEHHUH.

Kpemuuit, ero (Quauueckue M XUMMUYECKHE CBOHCTBA, TMOJYHEHHE W
npusmenenue. Coenutenus kpemnus B npupoxe. OOumme npeacrtapieHus o0
orkcunae kpemuust (IV) n kpemumnesod kuciiore. CHIIMKATbI, UX HMCMOAL30BAHWE B
ObITY, B NMPOMBILIACHHOCTH. BaskHeHLuMe CTPOUTENLHbBIE MATEPUAJIbl. KEpaMHUKa,



CTEKIIO, UEMEHT, OCTOH, iene300eToH. [1pobaemMbl 5E30MaCHOr0 HCIIONb30BAHMSI
CTPOUTEJIBHBIX MAaTEPUAJIOB B MOBCEAHEBHOM JKU3HMU.

Xumuueckuii Ikcnepumenms:

H3y4YeHNWEe 00pa3loB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJSHON KUCJIOTHI,
HMPOBE/ICHHC KAYCCTBEHHBIX PeaKUMH Ha XJOPUI-MOHBI U HAOIIOEHHE NPU3HAKOB
NXTNIPOTCKAHM, OMbITbI, OTPaXaroUMe (PU3UYCCKHE W XHMWYECKME CBOHCTBA
FajoreHoB M WX COCJIMHEHWH (BO3MOKHO MCIOIB30BAHUE BHACOMATEPHANIOB),
O3HAaKOMJICHME ¢ o0paszuamu  XJIOPUAOB (raJoreHuIoB), O3HAKOMJICHHE ¢
odpasuamMm  cepbl M e¢  COeAMHCHWSIMH (BO3MOXKHO  HCNOMb30BAHHE
BHCOMATEPUaoB), HabioAeHHe mpouecca 06YrIHBaHus caxapa noja AeUCTBHEM
KOHUCHTPUPOBAHHOH ~ CEPHOH  KMCJIOTBI, M3y4EHHE XWUMMUYECKHX CBOMNCTB
pa3daB/IeHHON CEPHOM KUCOTHI, MPOBEACHUE KAYECTBEHHOM peakLuu Ha cysndar-
HOH W HaOMOZICHHE IPU3HAKA €€ MPOTCKAHHS, O3HAKOMJICHHE C dbuzrueckumu
cBOMCTBAMM  a3ora, docdopa M UX COeaMHEHUI (BO3MOIKHO MCIOJIb30BAHUE
BHICOMATEepHasios), 0Opasuamm a3oTHbIX W (PocdopHbIX yaoOpeHuii, nonyuenue,
coOnpanue, pacro3HaBaHWE M  M3yYeHHE CBOMCTB aMMHWaKka, TNpPOBEACHUE
KA4CCTBCHHBIX PEAKLMH HA MOH aMMOHMA W (BocdaT-uoH M U3ydeHHe IIPU3HAKOB
HX IPOTCKAHKSI, B3AWMOACHCTBUE KOHUEHTPHPOBAHHOM a30THON KHCIOTBI ¢ MEIBIO
(BO3IMOIKHO UCHIONBL30BAHMWE BUICOMATEPHUATIOB), U3yYEeHHUE MOJIeJIcH
KPUCTAIMYECKUX  pelICTOK anmasa, rpadura, Qyanepena, O3HAKOMICHHE C
NPOLECCOM  aIcOPpOLMKU  PACTBOPEHHLIX BEILECTB AKTHBUPOBAHHBIM  YIJIEM WU
YCTPOHCTBOM MPOTHBOIa3a, MOIyYeHHe, COOMpPaHNe, PaCo3HABAHHE | U3yUeHUE
CBOHCTB YIVIEKHCIOrO asa, NPOBEACHHE KaYeCTBEHHBIX PEaklMid Ha KapOOHaT u
CWIHKAT-HOHBI M H3YYCHHE [MPU3HAKOB WX MPOTEKAHUA, O3IHAKOMJIEHHE C
NPOAYKIUNEH  CUJIMKATHOW MPOMBLILIIEHHOCTH, PELICHHE  3KCHEPHMEHTATbHBIX
33/1a4 10 Teme «BamHenue HeMeTanIbl M UxX COCTUHEHU .

MeTtannel n ux coeauHeHus

Obuias XapakTepUCTUKA XUMUUYECCKUX IEMEHTOB — METANIOB HA OCHOBAHHM
ux- nonouxennsa B llepnoanveckoll cucreme Xumuueckux osnementos JI. U,
Menneneea v ctpoenust atomoB. CTpoenne MeTamoB. MeTanivueckas CBs3b 1
MCTALIMICCKas  KpUCTaJIMYeckast  pewiérka.  DJIEKTPOXMMHUYECKUH  pAn
HANpsikeHUA MeTannoB. Gu3nyeckue M XUMUUeckue cBoiicTea MeTamios. O6uiue
CIIOCOObl  MOJIyYEeHUa MeTannos. [loHATHE O KOPPO3HMM METa/LUIOB, OCHOBHbBIE
Crocodbl 3alMThl MX OT kopposun. Crutasbl (CTajb, UYryH, AOPATIOMUHMN,
Opon3a) ¥ UX MPUMEHEHNE B ObITY U NPOM bILITEHHOCTH.

[esounble MeTasuibl: nosoxkeHue B ITepuoaHuecKoil CHCTEME XMMUUYECKUX
aementos I M. MenaenieeBa, CTpoeHHE MX aTOMOB, HAXOKIEHUE B Nnpupoae.
Dusnueckne M XUMHUYECKHE CBOHCTBA (HA mpuMepe HATpUa W Kains). OKCUIb |
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PUAPOKCHALL  HATPHA W Kaims. |IpUMEHeHMe LIETOYHBIX METAIOR U HX
COCAMHEHHH.

[llenounosemenbHble  MeTamnbl  MarHuid KaJIbLMH.  MOJIOXKEHUE B
[Tepromnueckoit cucteMe XMMHUYIECKHX HTEMEHTOR H. Y. Menzeneesa, ctpoenne
X aTOMOB, HaXOXKeHue B rpupoae. GUnyeckre 1 XUMUYECKHe CBOICTBA MarHms
W KajgbuWs.  Bamueliine coeiMHeHus KaibLus (okeua, ruapokeus, COJIN).
JKECTKOCTD BOABI M CIOCOBHI eé YCTpPaHEeHHUS.

ANOMUHHMIA: nostokenue B Tlepuomuueckoil cucrenme XUMHUYECKUX 3IEMEHTOB
H. W. Menueneesa, crtpoenue dTOMa, HaxOXJCHHE B npupone. Ousnueckue u
NHMHUECKAC CBOHCTBA antoMUHUs. AM(OTEPHBIC CBOHCTRA OKCHJA U TUAPOKCHAA
AITFOMMHMS.

Keneso: nonowenne s Ilepnoanueckoii cruereme XHMHYECKUX I1EMEHTOB /],
M. Menaeneesa, crpoenue aTOMa, HaxoxaeHue B npupose. Dusnyeckue u
XHMHUYCCKHE CBOHCTBA Kene3a. OKCUIIbL, THAPOKCUABL H COITM JKEIe3a (II) 1 xenesa
(I11), ux cocras, cBokcTBa M noTyUeHHe.

Xumuyeckuin sxcnepumenms

O3HaKOMJICHUC C o0pasuamM METANIOB M CIUIABOB, WX dbun3nyeckumn
CBOHCTBAMM, — M3Y4CHHE  PE3YBTATOB KOPpPO3HH  METAIOB  (BO3MOXKHO
MCHOJIL30BAHNE  BMACOMATEPHANOB), 0COOSHHOCTEH B3aMMOAEHCTBUS OoKCcHAaa
KaIbUHsl W HATpus ¢ BOAOH (BO3MOYKHO WCHOJIb30BAHNE BUACOMATEPHAIIOB),
MCCICNOBAHNE CBOKHCTB MKECTKOW BOJBI, MPOLECCA FOPEHUS KeJie3a B KHCJI0poe
(BO3BMOJKHO — HCIOJIB30BAHUE BHICOMATEPHATIOB),  NPH3HAKOB  NPOTEKAHMUS
KaUCCTBCHHBIX PEAKLHMNA HA HOHBL: MarHMs, KaabLys, QIIOMHHUA, LMHKA, JKejle3a
(1) xenesa (11D, mean (1), Habmonenne 1 onvcanme [IPOLECCOB OKpalllMBaHUS
IIAMEHN - MOHAMKW  HATPHA, Kalusi W KaIbUMS  (BO3MOKHO HCMONB30BAHUE
BU/ICOMATEPHATIOB), HCCIIENOBAHME aM(POTEPHBIX CBOMCTB TMAPOKCHAA aNtOMUHUS
M TMIPOKCHJIA UNHKA, PELUICHHUE 3KCIIEPUMEHTANBHBIX 3a1a4 1o TeMe «BaskHeiimne
MCTaJUTbl U UX COCAMHEHH Y.

XUMUSI 0 OKPY:KAKIWAS cpeaa

Bewiectsa v Matepuansl B MOBCEAHEBHON KM3HH 4Yel0BeKa. bezonacHoe
MCIIOJIE30BAHNE BEIICCTE M XMMMUCCKUX peakuuil B ObiTy. Ilepsas nomotis npH
XHMHUUYECKHX 0KOrax U OTPABIICHUSX.

XHMHUECKOE 3arpsi3HEHUE OKPYKAIOILEH cpenbl (mpeaenvHas JomycTHMast
konueHrpauus sewecrs, nainee — I[NJK). Pons XMMUM B pelIeHHn 3KOIOrHIecKnX
npoonem.

Numurueckulii yxenepumenm:

M3yucHHE 00pa3sLoB MATEpHaNoB (CTEKNO, CMAaBbl METANIOB, NOJIMMEPHBIE
MaTepuanl).

Medxcnpeomemuuie ceasu
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Peanusaumns MeKNpeaMETHBIX CBA3CH MPH HM3YueHMHW XUMHM B 9 Kiacce
OCYLUCCTBIIACTCS  4epe3 HCNOJNL30BaHME KaK OOIIMX eCTECTBEHHO-HAYUYHbIX
MOHATHH, TAK U MOHATHH, ABJIAIOLMIMXCSA CUCTEMHBIMH Ul OTAEIBHBIX NPEAMETOR
€CTECTBEHHO--HAYUHOr O LIUKIIA.

OOLMe eCcTeCTBEHHO-HAYYHbIC MOHSITHA: HAyuHbIH (haKT, NMNOTE3a, 3aKOH,
TEOPHs, aHaAJIM3, CUHTE3, KlacCU(UKALMA, TICPUOAMYHOCTb, HabIIOAEHueE,
JKCICPUMEHT, MOJICNIHPOBAHUE, H3MEPEHUE, MOJEIDb, SIBJIICHUE, MNaPHUKOBBIH
3 exT, TEXHOTOrUSI, MaTePHAIIbL.

(buszuka: Marepus, aroMm, IEKTPOH, MPOTOH, HEWTPOH, WOH, HYKIWUJI,
U30TONbI, PANHOAKTUBHOCTb, MOJIEKYJA, JICKTPUYECKHH 3apsig, NPOBOIHMKM,
TOJIYIPOBOAHUKH,  IMONEKTPUKH,  (DOTOINEMEHT, BEIICCTBO, TEI0, OOBEM,
arperarioe COCTOAHKUE BEILECTBA, a3, PACTBOP, PACTBOPHMOCTD, KPUCTAIMUECKAS
peérka, CijlaBbl, (PU3MYECKHE BEJIHUMHBI, CJAUHHULBI M3MEPEHMs], KOCMHUUYECKOE
NPOCTPAHCTRO, NNaHEeThl, 3BE3/1bI, COTHILE.

buonorua: ¢orocunres, asixanue, 6uocdepa, IKOCHUCTEMA, MHUHEPAbHbIE
yJOOPEeHUs, MUKPO3IEMEHTbI, MAKPOIEMCHTbI, MUTATEIbHbLIE BELLIECTBA.

['eorpadus:  atmocdepa, ruapocdepa, MUHEpPanbl, TOPHBIE  MOPOLbI,
[10JIE3HBbIC HCKONAeMble, TOTMIMBO, BOJHbIE PECYPCHI.
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IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHS ITPOIPAMMBI 110
XMMHNIT HA YPOBHE OCHOBHOT'O OBIIIET'O OBPA30BAHUSA

JIMUHOCTHBIE PE3VYJIBTATBI

JInuHoCTHBIE  PE3yJIbTaThl  OCBOCHHSA MPOrpamMMbl  OCHOBHOrO  0OWIEro
obpasopaHus JOCTHralOTCA B X0J€ OOYyUCHHS XMMWH B €AMHCTBE ydeOHON M
BOCMUTATEILHON AEATEIBHOCTH B COOTBETCTBUU C TPAAUUMOHHBIMH POCCHACKUMH
COLMOKYJIbTYPHBIMH M AYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH, MPUHATHIMA B
o0LIeCTBE MpaBWjlaMKM M HOPMaMHu [OBCAEHHA W CNOCOOCTBYIOT MNpoLeccam
CaMOIIO3HAHMA, CAMOPA3BUTHA M COLMANIM3ALIMH 00YUarOIIMXCS,

JIMUHOCTHBlE  pe3yJbTaTbhl  OTPAKAKT  TOTOBHOCTH  00YYarOLIMXCs
PYKOBOJACTBOBATLCH ~ CHCTEMOW  TO3UTUBHBIX  UEHHOCTHBIX OPHUEHTAUWH W
pacLIMPEHKE ONbITA ACATENBHOCTH HA €€ OCHOBE, B TOM YHCJIC B YACTH!

1) naTpHOTHYECKOT 0 BOCIIHTAHHS

HEHHOCTHOTO OTHOWEHHWA K OTEUECTBEHHOMY KYJbTYPHOMY, UCTOPUUYECKOMY
M HAyYHOMY HACNEAMIO, MMOHUMAHUSA 3HAYEHWUS XUMHWUECKOM HayKu B IKH3HM
COBPEMEHHOIO 00UIECTBA, CNIOCOOHOCTH BIAAETh AOCTOBEPHONW HH(pOpPMAUUEH O
NEPEOBLIX  NOCTHKEHUAX M OTKPBLITUAX MHPOBOM M OTEYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTU B HAYUHbIX 3HAHUSAX 00 yCTpoNcTBE MUpa U OOIIECTBA;

2) rpaskaaHCKOro BOCIIUTAHUSI:

[MPE/ACTABJACHUS O COUMANbHBIX HOPMax W IpaBUiaax MEKINYHOCTHBIX
OTHOUICHUH B KOJUICKTUBE, KOMMYHHUKATUBHOW KOMIETEHTHOCTH B OOLLECTBEHHO
MOJC3HOH,  y4eOHO-MCCIIENOBATENBCKOU,  TBOPYECKOH W JIPYIMX  BHAAEX
JICSATEIIbHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HOM COBMECTHOM NEATENBLHOCTH IPH
BBIMOJIHCHUKM  yUeOHBIX, [03HABATENbHBIX 3aJad, BBIMNOJHEHUM XUMHUYECKHX
IKCIEPHMEHTOB, CO3AaHNH YUCOHBIX MPOEKTOB, CTPEMIIEHHUS K B3aHMOTNIOHRUMAHHIO
M B3aUMOIOMOLUM B [POLECCE ATOH  y4eOHON JeATEeNbHOCTH, TOTOBHOCTH
OLCHMBATL  CBOE MOBEACHME M MOCTYNKH CBOUX TOBApHILEH C MO3HLMH
HPABCTBEHHBIX M MPABOBLIX HOPM € y4ETOM OCO3HAHMSA MOC/ICACTBUH NOCTYNKOB;

3) NEHHOCTH HAYYHOT'0 [103HAHHSI

MHPOBO33PCHUECKUE TIPEACTABIEHHU O BELIECTBE M XMMMUCCKOH pPEAKLMH,
COOTBETCTBYIONME COBPEMEHHOMY YPOBHIO Pa3BHUTHSl HAYKH W COCTaB/IANOLLINEC
OCHOBY /U1 MOHMMAaHMS CYLIHOCTH HAYYHOM KapTWHBI MUpa, NPEACTaBICHHs 00
OCHOBHbLIX 3aKOHOMEPHOCTAX Pa3BHUTUs MNPHUPO/ibI, B3aUMOCBA3SIX YeJOBEKA C
MPUPOIHOIT CPEJION, O POJIH XMMUH B [O3HAHUK DTHX 3aKOHOMEPHOCTEH,

NO3HABATE/IbHBIE MOTHBbI, HANPABJICHHBIC HA TIOJYYEHUE HOBBLIX 3HAHWH 110
XMMMH, HEOOXOIHMbLIE i OObsCHEHMs HaOMOJaeMbIX MPOLUECCOB W SABJICHHH,
MO3HABATEILHOM, WH()OPMALLMOHHON W UYMTATEIILCKOHW KYJIbTYPbl, B TOM 4YHUCIIE
HABBLIKOB  CAMOCTOATENILHOW  padoThl ¢ ydeOHLIMH  TEKCTaMH, CIPaBOYHOH
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JMTEPATYPOH,  HOCTYIMHBLIMM ~ TEXHUYECKMMH  CPEACTBAMH  WH(POPMALMOHHBIX
TEXHOJIOTUH,

MHTEPEC K OOYYEHWIO W I03HAHWIO, NI0003HATEIBHOCTb, TOTOBHOCTb M
CIIOCOOHOCTL K caM00OpPA30BaHMIO,  MPOEKTHOW M WCCHIEA0BaTENbCKOI
ACATENLHOCTH, K OCO3HAHHOMY BbIOOPY HanpaBjAGHHOCTH M YPOBHs OOydYeHHs B
JIANBbHEHILEM

4) popmMupoBaHHS KYJLTYPBI 310POBbS:

OCO3HAHWC  LEHHOCTH JKM3HM, OTBETCTBEHHOrO OTHOMIEHHUS K CBOEMY
310pOBbLIO, YCTAHOBKW HA 3JI0pOBbIM 00pa3 JKM3HM, OCO3HAHME MOCIECACTBMI U
HCITPUATHE BPEAHLIX NMPUBbIUCK (YNOTPEOJIEHUs aNIKOTOMA, HAPKOTHKOB, KypeHust),
HCOOXOAUMOCTH  COOJIOACHUA  TIPaBUa  OE30MACHOCTH MPH  OOpALUEHHH ¢
XUMHUUCCKHMH BELIECTBAMHU B OBITY U peasibHOW JKU3HH,

5) Tpy10BOr0 BOCNUTAHUS:

MHTEPEC K [IPAKTHYECKOMY H3YUEHHIO MPOQECCHH U TPyaa PasiinuyHoro poaa,
YBaKCHME K TPYyLy H pe3y/ibTaTam TPYJAOBOH AEATCILHOCTH, B TOM YHCIE Ha
OCHOBE TNPUMEHEHUs! MNPCAMETHBIX 3HAHWK 10 XMMHHU, OCO3HAHHBIA BHIOOP
MHANBUAYAJIbHOW TPACKTOPUM NPOAOILKEHUS 00Pa30BaHUs C YUETOM JIMUHOCTHBIX
WHTEPECOB M CMOCOOHOCTH K XHMHH, OOIECTBEHHBIX UHTEPECOB M MOTPEOHOCTEH,
YCHEWHON NPO(eCCHOHANLHON ASATEIbHOCTH W PA3BUTHS HEOOXOAUMBIX YMEHHH,
FOTOBHOCTH a4anTUPOBATLCA B NPODECCHOHATILHON Ccpeie;

0) IKOJIOrHYECKOr0 BOCITHTAHNYA:

JKOJIOTHYCCKH  LEJIECO00Pa3sHOE OTHOLIEHUE K TMPHUPOAE KAK MCTOUHHUKY
JKU3HU Ha 3eMJle, OCHOBE €€ CYLIECTBOBAHUS, NOHUMAHUE [ICHHOCTH 30POBOr0 M
Oe3onacHoro  0dpasa  kKM3HM, OTBETCTBEHHOC OTHOWIECHHUE K COOCTBEHHOMY
(pU3HMUECKOMY M [ICHXHYECKOMY 310POBbLIO, OCO3HAHHE LEHHOCTH COOGJIOAEHUA
Npasul 0E30NACHOTO NMOBEAEHHS IPH paboTe ¢ BEUIECTBAMHU, A TAKKE B CUTYaLMAX,
VIPOIKAIOILMX 310POBbIO M IKU3HU JIHOJACH,

CIOCOOHOCTH NPUMEHSTH 3HAHUS, [1OJIy4aeMble [PH U3YUEHUU XMMHM, IS
peLteHust 3a/a4, CBA3aHHbIX ¢ OKPYIKAIOLUEH NPUPOJHON CPEAON, A1 TTOBBILIECHU S
YPOBHsI  KOJIOTMUECKOM  KYJbTYPbl, OCO3HaHMA  100aJbHOIO  XapakTepa
HKOJOMHYCCKUX NPOOJeM W NYTEH MX pellleHus NOCPEACTBOM METOAOB XUMUH,
HKOJIOTHUSCKOIO MbILLICHHWS, YMEHUA PYKOBOACTBOBATLCS UM B MTO3HABATENILHOM,
KOMMYHHWKATHBHOH M COLMANLHON 1IPAKTHKE.

METAIHPE/AMETHDBIE PE3YJILTATDI

B cocraBe MeTanpeAMETHBIX PE3yJIbTATOB BBIACIAIOT 3HAYUMbBIE JUIs
POpMUPOBAHKUSI  MHPOBO33peHHsT  OOLUEHAY4YHbIE NOHATHA  (3aKOH, TEOpHH,
NPUHLMTL, THIIoTe3a, GakT, cucreMa, NpoLece, SKCHEPUMEHT W APYTroe.), KOTOPbIE
HCHOB3YIOTCS B €CTECTBEHHO-HAYUHbBIX Y4eOHbIX NPEAMETAX WU MNO3BOJIAIOT Ha
OCHOBE 3HAHMH W3 HTUX NpeaMeros GOpMUPOBaTh NPEACTABICHUE O LEJOCTHON
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HAYYHOH KapTHHE MUpa, U YHHBEpcanbHble yueOHble 1eiCTBUSA (nmo3HaBaTenbHbIE,
KOMMYHHKATUBHBIC, DPEryNATHBHBIC), KOTOPbIE 00eCHeuHBaOT (OPMHUPOBAHHE
FOTOBHOCTH K CAMOCTOATENILHOMY TUIAHWPOBAHHMIO M OCYILECTBIEHHIO YueBHOMH
JNEATEIILHOCTH.

[loznaBaTeibHbIC yHUBEPCAIbHBIE yUefHbIe AeHCTBHS

basoBble mornueckne aeicTeusi:

YMCHHS  HCIIONB30BATL TPUEMBI JIOTMUYECKOIO MBIIIICHUS TP OCBOCHUH
3HAHMHAT PACKPLIBATE CMBIC XUMHYECKHX NOHSTHH (BBIAENATh MX XapaKTepHbIE
NPH3HAKK, YCTAHABINBATL B3aUMOCBA3b C APYTUMHM TIOHSATUSAMM), WUCIIOJIB30BATh
NOHATHA JUIA OObACHEHUS OTACALHLIX (DAKTOB M ABJEHUH, BLIGHPAT OCHOBAHUSA U
KPUTEPHH 1A KIACCH(PUKALMH XHMHYECKMX BELICCTB M XHUMMUECKUX PEaKLMil,
YCTAHABIMBATL  NPUYHHHO-CIICACTBECHHDIE CBA3M MEKAY OOBCKTAMH H3y4EHMUS,
CTPOWTE JIOTMUECKHE PACCYAICHHs (HHAYKTUBHBIE, ACAYKTHBHBIC, 110 aHaJIOMMH),
ACNATL BBIBObI U 3aKITIOUCHMSA

YMCHHE NPUMEHATL B [IPOLUECCE MO3HAHUS TOHATHS (LIPEAMETHbIE
METANPEAMETHBIC), CHMBOJIMUECKHE (3HAKOBbIE) MOJIEIM, UCTIONIb3YEMBIE B XHMHUH,
[PEOOPA3OBBIBATL IMPOKO NPUMEHAEMbIC B XUMUW MOJCILHBIE TIPEACTABICHUS —
XHMHUCCKHH 3HAK (CHMBOJI 2JIEMEHTA), XUMHuYeckas (opMmyna M ypaBHEHHE
XHMHYECKOH PEAKUMK — NPU PEIEHUU y4eOHO-TTO3HABATENLHBIX 3a1a4, ¢ YUETOM
STUX MOJEJIBHBIX [MPCACTABICHUA BBIABIATL M XapPaKTEPU30BATh CYLIECTBEHHDIE
IIPU3HAKK M3YUACMBIX OOBEKTOB — XUMHUYECKHUX BELLUCCTB H XMMHMUECKHX PEAKLMH,
BBIABIATL — QOLIME  3aKOHOMEPHOCTH,  [PUYMHHO-CJAEACTBEHHBIC  CBA3H W
NPOTHBOPEUMS B H3YHAeMbIX MPOLECcax U sABJIEHUAX.

bazoBbie 1HCCAeA0BATE/IbCKHE ACHCTBUS:

YMCHHC HCIOJIb30BATHL MOCTABJACHHBIE BONPOCLI B KAYECTBE HHCTPYyMEHTA
NO3HAHUS, & TAaKKe B KA4yeCTBE OCHOBBI Ul (DOPMHPOBAHUS THUMOTE3Ll 110
MPOBEPKE MPABUILHOCTH BbICKA3bIBACMbBIX CYIKICHWH;

NPHOOPETEHHUE OMbITA [10 [IJJAHHPOBAHUIO, OPraHU3alMU W MPOBEAEHUIO
YUCHHYECKHUX  DKCIIEPUMEHTOB, yMmeHue HalbiawonaTth 3a XOAOM  mpolecca,
CAMOCTOATEIILHO POrHO3MPOBATE €r0 PE3ybTaT, (POPMYAUPOBATH 000OLIEHHS W
BbIBO/ILI 110 PE3yabTaTaM NPOBEAEHHOIO OIbITA, UCCACAOBAHMS, COCTABISITL OTUET
O MPoAESaHHONR padoTe.

Patora ¢ nudopmauneii:

YMeHHE BbLIOWPATL, AHAJIM3UPOBATH W WHTEPIPETUPOBATL HH(OPMALIMIO
PAsIMUHLIX BHAOB 0 OPM NPEACTABACHHA, 1OJYUAEMYIO M3 Pa3HBIX HCTOUHHMKOB
(HayuHO-1onyJjsphasa — Jureparypa  XMMHYECKOIO  COJCP)KaHMs, CHpPaBOYHbIEC
rmocodus, pecypcesl WMHTepHETa), KPHTHUECKM OICHMBATh IMPOTUBOPEUUBYIO M
HEJIOCTOBEPHYIO UH(POPMALINIO,
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YMCHUC [IPHUMEHATL pasNHUHBIE METOIbl M 3aMpOChl NP MOHCKE M OTGOpE
HH(OPMALMKM U COOTBETCTBYIOIUMX NAHHBIX, HEOGXOIHMBIX IUISt BBIIIOJIHEHHU S
YUeOHDIX W MO3HABATENLHBIX 344U ONPEIENEHHOrO THIA, npuobpeTeHne OIbITa B
00JIACTH  UCMONB30BAHUS HH(OPMALMOHHO-KOMMYHHKATHBHBIX  TEXHOJOTHIA,
OBJIAJICHHE KyIbTYPOH aKTHBHOIO MCIONL30BAHMS PA3IHUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATENILHO BLIOMPATL ONTUMANBHYIO (DOPMY MPEACTABIIEHUS uHdopmanum un
WITFOCTPHPOBATL - PELIACMbIE  3a/1a49l  HECIOKHBIMH  CXeMaMH, JUarpaMmami,
Apyrumu popmamu rpadUKH 1 UX KOMOMHALIMSMA:

YMCHHC — UCIIONDB30BATL M aHANM3MPOBATL B MpoLEcce  ydeOHOM  w
MCCICAOBATCIILCKON ACATENILHOCTH HH(OPMALMIO O BIMAHHM [IPOMBILLITEHHOCTH,
CCABCKOIO NO3AHCTBA M TPAHCIIOPTA HA COCTOSHME OKPY’KAIOLIEH [PHPOAHOI
CpeJIbl.

KOMMYHHUKATHBHbIE YHHBEPCAJIbHBIE YueOHbIe AeiiCTBHSI:

YMCHUA  3a/1aBaTh BOMPOCHI (B XOAE AManora W (WIH) AMCKYCCHM) MO
CyueeTsy  00CymAAeMOR  TeMbl,  (JOPMYJHPOBATb  CBOM  NPeaTOkKEHHs
OTHOCHTEIBHO BBIMTOJHEHUS NMPEATONKEHHON 3a1auu;

YMCHWS  TIPEACTABASATL  MOJIYYEHHBIC  PE3YJALTATHI  MO3HABATENbHOI
ACATCABHOCTH B YCTHBIX M MHCLMEHHBLIX TEKCTaX, JesaTh MPE3eHTALMIO
pe3yJIbTATOB BLITOJHEHHA XHMHUYECKOrO dKCNEpUMeHTa (JIabOpaTOPHOro OMbITa,
1adOPATOPHON paboThl MO UCCIIEA0BAHUIO CBOICTB BELIECTB, YICGHOTO IPOEKTa);

YMCHHs  y4eQHOTO COTPYAHMYECTBA CO CBEPCTHMKAMH B  COBMECTHOM
NO3HABATCABLHON M WCCNICIOBATENBCKON  AESTEBHOCTH  NPH  PELIEHHH
BOSHMKAIOLMX 1POOJIEM HA OCHOBE Y4éTa OOLIMX MHTEPECOB M COracoBAHMS
1Mo3HLKH (00CYKAeHHA, 0OMEH MHEHUSIMH, «MO3TOBbIE INTYPMbIY, KOOPAMHALHSA
COBMECTHDIX  JICHCTBAN, ONPEUEICHHE KPUTEPUEB NO OLEHKE KayecTBa
BBITOJTHEHHOW padoThl U Apyrue).

Peryasitusnbie yHHBepcasibHbie yueOHble JeiCTBHSI:

YMCHHC CAMOCTOATE/ILHO ONPEACNATL LeJIH ACATENbHOCTH, MMaHUpPOBATh,
OCYHICCTBAATE, KOHTPOJIMPOBATE M NPH HEOOXOANMOCTH KOPPEKTHPOBATL CBOIO
ACATC/ILHOCTD, BbIOMPATL Handosiee IPPEKTHBHBIE CNOCOObI peLeHHs YUeOHBIX |
[103HABATC/ILHBIX  33/1a4, CAMOCTOATENbHO COCTaBJISTE HIIM  KOPPEKTHPOBATH
MPe/UIOKEHHBIA  arOPUTM  A€HCTBUI TNIPW  BBIMOJHEHWH 3aJaHUN C  YYETOM
NOJYUEHUST HOBbIX 3HAHWH 00 M3ydyaeMmblX 00OBEKTAaX — BELIECTBAX W PEAKUHSAX,
OLUEHHBATL COOTBETCTBUE I0JYUEHHOIO DE3yjbTaTa 3asiBJICHHON LIEAH, YMEHHE
MCHIONBL30BATL M AHANHM3MPOBATH KOHTEKCTbI, MPE/IaracMble B YCIOBHMH 3a1aHM I,
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HPEAMETHBIE PE3YJILTATHI

B coctaBe mpeaMeTHEIX pPE3yNbTATOB MO OCBOEHHIO 0BS3aTELHOrO
COIEPIKAHWs, YCTAHOBIICHHOrO JaHHOW (pemepasibHON pabouei nporpammoii,
BBIJICJISIIOT: OCBOEHHbIE OOY4AIOIUMUCS Hay4dHbIe 3HAHMS, YMEHHS U CIOCOOBI
ACHCTBUH, cneurduueckne A1 npeaMeTHod  oGmactu  « XUMUSA», BB
ACATEILHOCTH [0 MOJYYEHUIO  HOBOTO  3HAHWS, €ro  WHTEpIpPEeTaLlH,
npeodpPasOBaAHMIO U IPUMEHEHUIO B PA3IIMUHBIX Y4COHBIX ¥ HOBBIX CHTYalLMsX.

K koHny oOy4enus B 8 K/iacce npeaAMETHbIE Pe3yIbTaThl Ha 0a30BOM YPOBHE

AO/IZKIBL OTPasKaTh CPOPMUPOBAHHOCTD Y 00YUAIOIIMXCA YMEHUN:

® DACKPHIBATL CMbIC/] OCHOBHBIX XWMWUECKUX MOHATHH aTOM, MOJIEKYJIa,
XMMHYCCKUH DJIEMEHT, IPOCTOE BELIECTBO, CJIOKHOE BEILIECTBO, CMECH
(0OHOPOAHAsA W HEOAHOPO/IHAS), BAJICHTHOCTh, OTHOCUTEIbHAA aTOMHAS W
MOJIEKYJISIDHAsE Macca, KOJHMYECTBO BELUECTBA, MOJIb, MOJISIPHAas Macca,
MaccoBas 10/ XHMUYECKOr0 3JIEMEHTA B COE/IMHEHUH, MOJISPHBIA 00BEM,
OKCH/L, KMCJIOTa, OCHOBAHME, COJlb, HJIEKTPOOTPULATENLHOCTh, CTEMEHb
OKHCJICHHSI, XUMHUYECCKAst peaklua, khaccudukauds pPeakLui: peakuuu
COCAMHEHHUsI, peakUnd Pa3IOKEHUs, peakuud 3aMelleHUs, pPeaKUuu
oOmeHa, 9K30- U DHIOTEPMUYECKUE PCAKIIMH, TCIJIOBOH 3(PEKT peaxLmy,
AAPO  aTOMa, DJICKTPOHHBIM CNIOH atoma, aToMHas OpOMTallb, pPaaMycC
aTOMa, XMMHUYeCcKas CBA3L, MOJIAPHAA U HETMOJSIPHAsl KOBAJIGHTHAs CBSI3b,
MOHHAA CBA3b, WOH, KATHOH, aHWOH, PacTBOP, MAaccoBas J0Js BELICCTBA
(NPOUEHTHAS KOHIIEHTPALMS) B PACTBOPE;

°  WIOCTPUPOBATL  B3AUMOCBS3b OCHOBHBIX XHMMUYECKUX MOHSITHH W
[PUMEHSTH YT MOHATHS [PH ONTHCAHUK BELIIECTB M MX NPEBPALLICHHH;

® UCIOJIb30BATh XWMHUECKYIO CHUMBOJIMKY /Ul COCTaBJIEHUS (Qopmynl
BCLIECTB U YPABHEHHH XUMHUECKUX PEAKILHH;

® ONpeaensThL BAJCHTHOCTh ATOMOB 3JIEMEHTOB B OWHAPHBIX COCAMHEHHSX,
CTENEHbL  OKUCJIEHWs  DJIEMEHTOB B OMHApHbIX  COENMHEHUAX,
NPUHALIEKHOCTL BELICCTB K OMNPEAETIEHHOMY KIAcCy COCAMHEHHUH 110
GopMynaMm, BHA XHMHUECKOW CBA3W (KOBAJIGHTHAs W WOHHAsA) B
HEOPraHUYECKUX COCAMHEHUAX;

e packpsiBath cMmbicn Ilepnonnueckoro 3axona . M. Menaeneesa:
NEMOHCTPUPOBAThL [MOHUMAHHE MEPHOAMUECKON 3aBUCUMOCTH CBOMCTB
XMMHUECKUX WIEMEHTOB OT WX nojoxeHus B [lepuonnyeckon cucreme,
3dKOHOB COXPaHEHHUSl MACChl BELUECTB, OCTOSHCTBA COCTaBa, arOMHO--
MOJICKYJISIPHOTO YUeHMS, 3aKoHa ABOTaapo,

© OlUCLIBATL M XapakTepusoBaTh Tadnuunytro Gopmy [lepnonnucckon
CUCTEMBI  XMMHUYECKHX OJIEMCHTOB. Pa3/IMyaTh [IOHATHsA  «TJlaBHas

noarpynna (A-rpynna)» u «rnobounas noarpynna (b-rpynna)», manbie u
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Oonbive MEPUOJIbI, COOTHOCHTL OOO3HAUEHMS, KOTOpblE HMEIOTCA B
tabnuue «llepuopnueckas cucrema xumudeckux snementos J[. K.
MenjeneeBa» ¢ UUCIOBBIMW - XapPAaKTEPUCTUKAMM  CTPOEHWA aTOMOB
XUMHUYECKUX 2JIEMEHTOB (COCTaB M 3apsa AApa, 00LEee YUCIIO AJIEKTPOHOB
W pacnpeieeHue X Mo JIEKTPOHHBIM CIIOAM);

KJIACCH(PUUMPOBATH XUMHUUYECKHE BJIEMEHTBI, HEOPraHWYECKUE BELIECTBA,
XMMHUUECKHE peakuun (1o 4Mucily M COCTaBy YYaCTBYIOLIMX B PEAKLHH
BCLICCTB, 10 TEMIOBOMY 3(PPexTy);

XapPaKTCPHU30BaTh (OMUCHIBATH) OOLLME XHUMHUYECKHE CBOWCTBA BELIECTB
Pa3MUHBLIX KJ1ACCOB, MOITBEPIKAAs ONTUCAHUE NPUMEPAMHU MOJIEKYJIIPHBIX
YPaBHEHHUH COOTBETCTBYIOIIMX XUMHUECKUX PEAKLIMH;

MPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX KaYECTBEHHOTO
cocTaBa, BO3MOKHOCTH NPOTEKAHMA XUMUYECKMX TNPEBpalleHUH B
PA3IHUHBIX YCTOBUAX,

BLIUMCHSATL  OTHOCHTELHYIO  MONEKYJSIPHYIO W MOMSAPHYIO  Macchl
BCUICCTB, MacCOBYIO JIOJIKD  XHMMHUYECKOro 3jleMeHTa 1o  Qopmyine
COCIMHEHMS, MACCOBYIO AOJIO BELLECTBA B PACTBOPE, MPOBOAMTL PACUETHI
10 YPABHEHWIO XMMUUECKONH PEaKLmH;

[MPUMEHSITL OCHOBHLIC ONEPALAH MBICITHTENILHON AEATEILHOCTH — aHalln3
W CHUHTE3, cpaBHeHue, 0000UICHME, CHCTEMATH3AUMIO, KIACCH(PHKALHMIO,
BbIABJIEHUE TPUUUHHO--C/IEJICTBEHHbIX CBA3EH — JUIS M3YUYECHMUST CBOHCTB
BEUIECTB M XUMHUYCCKMX PEaKUUU, €CTECTBEHHO-HAYYHbIC METO/IbI
O3HAHUA — HaONoACHUE, M3MEPEHUE, MOLEITUPOBAHUE, IKCIIEPUMEHT
(peanbHblE U MBICTIEHHBII);

CAEN0BATL  NpaBWiiaMm  [0JIb30BAHUS  XWMMYECKOH  MOCYA0H W
naGopaTopHbiM  000pyA0BaHHEM, a Takike npaBwiaM OOpalleHus ¢
BCUICCTBAMM B COOTBETCTBHM € WHCTPYKUMAMH 110 BBITIOJHEHHIO
NadopPaTOPHLIX  XHMHYECKUX  OTLITOB MO IIOJIy4eHHIO U COOMPAHHIO
razo00pasHbIX BELIECTB (BOAOPOAA M KUCIIOPOJa), MNPHUTOTOBJIEHHIO
PacTBOPOB C ONPEACIEHHON MACCOBOW J0JIEH PACTBOPEHHOIO BCIIECTBA,
IJIaHUpOBaTL W [POBOAKWTH  XMMHUYECKME  OKCHIEPHMCHTHI  TIO
PACNO3HABAHKIO PACTBOPOB LLENOUYEN ¥ KHCIOT C MOMOLLBIO MHANKATOPOB
(naxmyc, GeHonTasieuH, METHIOPaHIK K JIPyTHe).

K koHLy 00yueHus B 9 KJaacce NpeAMETHbIE PE3YIbTAaTbl Ha 0a30BOM YPOBHE
JOIKABL OTpaskaTh cGOPMUPOBAHHOCTD Y 00YHAIOUIMXCH YMEHMH!

PACKPLIBATH CMbBICII  OCHOBHBIX XMMHYECKHX MOHATHA: XUMHUYECKHH
YICMEHT, aroM, MOJEKyJa, WOH, KaTWOH, aHWOH, MPOCTOC BELICCTBO,
CHOKHOE BCLIECTBO, BAJIEHTHOCThL, SJIEKTPOOTPULATEIIBHOCTL, CTENCHb
OKHCIICHUS, XMMHUCCKAs PCaKIMg, XHMUUCCKAs CBsA3b, TENIOBOH ekt
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peaKkUUu,  MONb,  MOJSPHBIA  00OBEM,  pacTBOp,  AJIEKTPOJIMTHI,
HEMISKTPOJIUTHI, HJIEKTPOMTUTHYECKAs AUCCOUMALIUA, Peakuuyd WOHHOTO
0OMEHa, KaTaJu3aTop, XHMHYECKOEC paBHOBecHe, oOOpaTumble W
HeOOpaTUMBblIE PEAKLUMH, OKHCIIUMTEIbHO-BOCCTAHOBUTEIBHBIE PpEAKLUH,
OKWC/IUTENb,  BOCCTAHOBUTENb,  OKHUCIEHHE W BOCCTAHOBJICHUE,
AI0TpOnHs, am(poOTepHOCTL, XUMHUYECKast ¢BsA3b (KOBAJEHTHAs, WOHHAs,
METATHHCCKAs ),  KpPUCTAUIMUECcKas PelléTka, KOPPO3Us  METaJJIoB,
CIJIaBbl, CKOPOCTbL XMUMHYECKOW peakuuu, MNpeneypHo JA0nycTUMas
KoHueHTpauus [TJ1K sewtecrsa,

WUTIOCTPUPOBATh  B3aUMOCBS3b OCHOBHBIX XUMHUYECKHX T[OHATUH U
OPUMEHATH 3TH MOHATHSI [IPU ONMCAHUM BELIECTB M UX [PEBPALLEHUH;
MCTIONB30BATL  XMMUYECKYIO CHMBOJIMKY A/ cOcTaBleHus ¢dopmyn
BEIICCTB U YPABHEHUN XHUMHUUYECKUX PEAKLIUH,

ONpPEeaACNsTh BANEHTHOCTb M CTCIEHb OKUCEHU XUMHUUECKUX DJIEMEHTOB B
COCJAMHCHUAX  PaA3/IMUHOrO  COCTaBa, MPHHAJICIKHOCTh  BELUECTB K
ONpeaenéHHOMY KJIacCy COCIMHEHWH mno (opmyjaM, BHA XUMMUUYECKOH
CBA3KW  (KOBANCGHTHAs, HOHHAs, MCTA/UTHUECKasl) B HEOPraHMYeCKUX
COCAMHEHNSIX, 3aps/l MOHA MO XUMUUECKOH (dopmynie, XxapakTep Cpenbl B
BOHBLIX PACTBOPAX HCOPraHMYECKUX COCAMHEHMH, TUIl KPUCTAJUIMYECKOU
PEeHIETKI KOHKPETHOIO BEILECTBA,

packpuizatk  cmblcit Tlepuoanueckoro saxona JI. . Menneaeepa w
JEMOHCTPUPOBATL €0  MOHUMAHWE: ONUCLIBATL M XapakTepu3oBarhb
TadnyHyio gopmy [leproanueckod CHCTEMbl XHMHYCCKUX JJIEMEHTOB!
pasMuaTh NOHSTHS «raasHas noarpynmna (A-rpynna)» Mo «noboqHas
nourpynna (b-rpynna)», Majbie W OOJbIIWE TMEPHOAbI, COOTHOCHTb
0003HAUCHMA, KOTOPbLIE WMMEIOTCS B NEPUOJMUYECKOM  Tadiuue, ¢
UMCJIOBLIMM  XdpPAKTePUCTHKAMKM  CTPOCHHMSI  aTOMOB  XMMMYECKUX
y1eMeHTOB  (coctaB M 3apsj  Aapa, o0llee 4uceno  SJIEKTPOHOB  H
pacnpese/leHMe  MX [0 3JICKTPOHHBIM  CNOAM), OOBACHATH  00LIMC
3AKOHOMEPHOCTH B W3MEHCHHH CBOMCTB 2JIEMEHTOB W MX COCTMHEHWH B
npeenax MajablX NEepPHoJI0B M FNABHBIX MOArPYNI ¢ YYETOM CTPOCHHA KX
ATOMOB;

KAacCH(PUUMPOBATL XMMUUECKME DJIEMCHTBI, HEOPraHWYECKNUE BELICCTBA,
XUMHYecKkue peakuuu (1o 4Yuciay M cocTaBy y4YacTBYIOUIMX B PEaKUWH
BELIECTB, 10 TEMI0BOMY PPEKTy, 10 U3MEHEHNIO CTEICHCH OKHCIIEHUA
XHUMHYECKUX DJIEMEHTOB);

XapaKTepH30BaTh (ONUCHIBATh) 00IMe M CreuupUIeCKue XUMHUYECKHE
CBOMCTBA MPOCTHIX M CJIOMKHBIX BELIECTB, TOATBEPKAAs ONHCAHWUC
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HPHMEPAMH - MOJICKYJIAPHBIX M MOHHBIX YPaBHEHMH COOTBETCTBYIOLINX
XMMUUCCKUX PEAKLIUHN;

COCTABIATL  YPABHEHUS  3IEKTPOJIMTHUECKOH — JIUCCOUMALMM  KHMCIOT,
LLCJIOUCH U COJICH, NMOJIHBIE M COKPALLEHHBIC YPABHEHUS pEeaKUMi MOHHOIO
oOME€Ha,  ypaBHEHMs — peakuHii, MOATBEPXKAAIOIIMX  CYIUECTBOBAHUE
FCHETHUECKON CBA3M MEIKY BEIIECTBAMH PA3IHUHbBIX KJIaCCOB;
PAaCKPLIBATL - CYMIHOCTL  OKHCIUTENbHO-BOCCTAHOBHTEIBHBIX — PEaKLWii
OCPCIACTBOM COCTABJICHUA DNICKTPOHHOIO OanaHca 3TUX PeakLuii;
NPOrHOSUPOBATL CBOHCTBA BELICCTB B 3aBUCUMOCTH OT HX CTPOEHHA,
BOSMOZKHOCTH  NIPOTCKAHUS  XMMUUYECKHUX TIPEBPALICHUNA B PasiHyHbIX
YCIIOBHSIX;

BRIMHC/ATL  OTHOCHTENILHYIO  MOJICKYJIIDHYIO M MOJSAPHYIO  MAacchl
BCILICCTE,  MAcCoBYIO OO XUMHHYECKOrO  dleMeHTa 110 dopmy.te
COCMHCHNA, MACCOBYIO JIOMIO BELUECTBA B PACTBOPE, MPOBOAWTH PACYETHI
11O YPABHCHUIO XMMUUECKOH peaKiiuu;

coOmomaTh  NpaBWia  NOJL30BAHWS  XMMHUYECKOI Nocyaon
nabopaTtopHeIM  O0OPYIOBAaHHEM, a  TaKike npaBuia oOpauieHus ¢
BEILCCTBAMM B COOTBETCTBHH € HMHCTPYKUMAMHM 110 BBINOJHEHHIO
N1200PATOPHLIX  XUMUUYECKHX  OIBITOB [0 MOJYHEHHIO COOMpaHuIO
ra3000pa3HbIX BELIECTB (AMMHAKA W YIVIEKHCIOT0 rasa);

(POBOAHTL  pPEAKLUNH,  MOATBEPIKAAIOUIME  KAYECTBEHHBIH  COCTAaB
PA3IMUHLIX BCLICCTB. PACIO3HABATH ONBITHBIM NYTEM XJIOPHA-, OPOMU-,
MOMMIL-, KkapOoHat-, docdar-, cuankar-, cynbhar-, THAPOKCHI-HOHDI,
RaTHOHDLI AMMOHHS M HOHbI M3YUCHHbBIX META/UIOB, MPHCYTCTBYIOIIUE B
BOAHDBIX PACTBOPAX HEOPraHUYECKUX BELIECTB,

NPHMCHATL OCHOBHDLIC ONEPAUMK MBLICAWTEIILHON AEATENBHOCTH — aHasns
o CHHTE3,  cpasHeHne,  0000UIeHHE, CHCTEMATU3ALMIO,  BBISBIICHHE
[IPUUHMHHO-C/ICACTBEHHBIX CBA3CH — JUISl M3YYCHWS CBOWCTB BCLUECTB M
XHMHUYECKUX PEAKUMH, €CTCCTBEHHO-HAYUYHbIE METOABl MO3HAHUS —
HaOMOACHHE, U3MEPEHHE, MOICAHPOBAHHME, JKCTIEPUMCHT (PCaTbHBIH H
MBICJICHHBI).
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