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NOSCHHUTEJALHAS 3AITHCKA

IlporpaMMa 110 XHMHH HA YPOBHE OCHOBHOTO obIIETO  0DpazoBalll
coctapdeHa Ha  ocuose Tpedbopannil K pesynkTaram  OCHOCHHA OCHOBHOH
00PA30BATE ILHOT NPOIPaMME]l OCHOBHOTO oOLIEro 00PA3OBalM, IPEICTUBISHHLIX
5 BrOC 000, a Take va ocHose (edepansHol  padovell  HPOrPaMMbI
BOCIHHUTAHMS M ¢ YUETOM KOHLENIMK OPEno/anatmi yHeOHOTO HIpeaMeTa « XHMHs»
B 0OpA30BATCLHBIX Opraiusalmax Poceniickol Dedepariny,

[lporpaMMa 110 XHUMUIK (EET OPCICTABIEHNE O LETHN, OOLWeH crparerin
O0yUeHHA, BOCIHTALNS M pazpuit  ODYUWOIHACH  CPeLCTRAMY YHEDION
npeamera, VCTUHABIITBACT o031 IbHOE HpeuMEeTHOE COACPIKAHILE,
npedyeMaTpuBaeT pACHPeleaenMe ero Mo KiaccaM o CTPYKTYPHPOBAHHC 1O
pasiciaM M TeMaM IIPOrpaMmbl MO XUMHH, ONPSUETHACT KOIATECTRCHHBIE 1
Ka9er IBEHIIBIC XApaKTepHCTHEH COMCPRAHME, PEKOMEH TIYEMYIQ
NOCTEI0BATENBHOCT  MAVHEHHMS  XHMHH  C  VUCTOM  MEAMPLAMETHLIX M
BIHY TPHIPEIMETH bIX chsseil, TOTHREH }""-ICﬁlll}]'{} H[}{_‘J[l{jL‘EEI... BOSPACTHBLX
ocobennoctell  oOyvuaOLIUXcs.  OIpPemease’  BOIMOWHOCTH  npeidMeTa Ui
peiiH3auuy TpehOBAHKIT © pesyIbTalam OCBOCHIH OCHOBLOH 00pazoRaTeLHOME
HPOIPAMMBI 1A YPOBHC OCHOBHOrO 0OILETO 00pA3UBaAHIA, @ Takme TpeboBaHnil K
PE3VALTATAM OOYUCIIMIL XIMHN 1A YPOBHE HEICH M3YHCIHsH PEIMCTA 1 OCHOBIBIX
BUMOB  VUEDHO-TIO3HABATENLION JIEATCHILIOCTH 00y URIOUIErocs 110 OCBOCTIHIO
VHEOHOIO COICPHEH ML

Jnanie XIMHH  CHVEKHT OCHOBOH T8 (POPMHPOBAITHS  MIIPOBOSIPCH
OOYHAIOLIErocs, ¢l'o PEACTARICHUI 0 MATCPHATBHOM C/IMHCTES MHPA, BAAINVIO
PONE MIPAKOT (OPMUPYEMBIE XHUMHEH MPEACTABICHHA O B3aMMOTPCBPALLSHIAX
SHCPIME W 00 IBOINOLMH BCLIECTB B NPUPOAE, O TIYTHX PeLlchms FIODAALILIX
HpoGAeM YCTOMYHBOTO Pa3BUTHA HCNOBEYECTBA — CBIPLCBOH, IHEPreTHHECKOI.
MILLEROH 1 IKOIOrHUECKOH BE301ACHOCTH, NPODIEM 3APABOOXPAHEHIT.

FlavueHIE XHMHK!

COOCOOCTRYET  pPLaiM3auiy  BOIMOMHOCTCH QI8 CaMOpPasBuTHs I
GOPMUPOBAHILT KY ML TYPEL IHYIOCTH, €€ 0011eH 1 (hHVHELHOBAIBHOI FPAMOTHOCTI,

BHOCHT BKIZA B (GOPMUPOBANME MBILUTSHHS W TBOPHCCKAX COOCODHOCIEH
OOV UARKILINXCH. HABBRIKOB  MX CAMOCTOH TS TBHOH }-‘kiﬁﬁlioﬁi ACHTCIBHOCTH.
IKCMCPHMEHTATILILIX ¥ HCCTC/IOBATSIBCKHX  yMeHHI, 11CODXOIUMBIX KK B
HOBCEIHERION KUAHM, TAK ¥ B HPOQeccHoliLHON 1eHTCILHOCTH,

THAKOMHT €O CHOCLHMIMKOR HayuHoro MBILINCHHS, 3aRMaALIBAET OCHORLI
HENOCTHOTO BAFIGULA HA eOHNCTRO HPHPOLLL I HE IOBEKS, ABICTCH OTRCTCIBEHHBIM
aTanom B QOPMUPOBATNM €CTECTRENIO--HAYTHON IPAMOTHOCTH 0Dy HAROLIINCS:




criocobeTnyer QopMUPOBAHHIO HEHHOCTHOrG OTHONIEHHUA K eCTCCTBeHHU-
~HAY U HBEIM 3HAlHsIM, K TTPHPOAE, K HCI0BEKY, BHOCHT CROK BKIA 13 9KOIOMHYCCROE
00PazOBaHHe 00YUAIOIHRLC,

Hdanisie HanpasieHa B o0ydeHun XUMUH 0DeCTIeYHBADTCH CHCHA(HKON
comepanns  yHeOHOrO  NPEIMETd,  KOTOpLIA - fBselcd  HeAarorHiecka
ATANTHPOBAHHEIM OTPaze inem DAz HaYKH XMMUK 1 onpeaciEHHOM JTdle e
PA3BHATHA.

Kype XHMUN HA YPOBHE OCHOBHOTO 0011ero 00pa30BaHMAs OPUEHTHPOBAH HA
OCBOSHHE ODVYAIOIMMMUCA CHCTEMBL NCPBOHAMAILIBIX MO A XUMHH, OCHOB
eOpradnyee KOl KHMHH H HEKOTOPRRIN OTIHSNILHBIX FIAYUHMEBIX MOHS | HE
OPTAlHMECKOR XHMIIH,

CTpyKIypa COACPMKAHUA NPOIPAMMBl 10 XHMHK chopMupoBada Ha OCHOBE
cHCTeMIONO Moaxoia K ef misyuermio. CojepiRanye CRIaILBASICA H3 CHUTEMD
RO O XHMHUECKOM IEMEHTE 1 BELIECTRE H CHCTEMBI HOHATHH O XHMHUICCKOH
peakupn, O8e STu  CHCTEMbLI  CTPYKTYPHO  OpPraiiM3oBaHbl 1o MPHITHAILY
MOCTEI0BATENBHOIO PA3BUTHS SHAHMH HA OCHOBE TCOPETHUECKHX 11PEACTARICHIH
PASHOIO YPOBRIML

— ATOMHO--MOJICKY IIPHOTO YHEHHU KK 0CHOBBL BCCTO ¢CTECTBOZHAHIDL

— [epuomimeckoro sakona /L M. Menneneesa KaKk OCHOBHOTO 33K0OHA XHMHH,

— VUCHHI O CTPOCHHM ATOMA 1 XHMUUSCKON CBIZH,

~  [OpeACTABISHIH 00 AEKTPOHTHYECKOH IHCCOLMAlMKL  BEUIECTs B
PACTBOPAX.

Teoperyeckie  3HAHUSL  PACCMATPHBAIOICH  HE  OCHOBE  HSMIHPHYECKU
HOAYHEHHEX W QUMEICTCH X (]]H]{TGH, PusBEHBARITCH HOCASAQRATCHEHSG OT QU0
YPOBHA K JPYTOMY, BLIIOAHAR (YHKIHH OOBICHEHHA M IPOTHOZMPOBAHIL
CBOMCTE, CTPOEHHH M BOIMOKHOCTEH OPAKTHYCCKOIO NPHMEHEHHA W 10Ny HEHHA
M3y HARMBIX BEILECTB.

OcrocHUe  OPOIPaMMBl [0 XHMHH  ClIOcoDCTBYCT  (POPMUPOBAHIID
NPCACTABIEHMS O XHMUHMECKOI COCTaBIMIONICH HAYHHOH KaprMHbl MHPA 13 JIOCHKE
GE CHCTEMIION 1PHPOILL, ICHHOCTHOIO OTHOLWEHUS K HAYIHOMY 3SHAHHIO U
MOTOAAM [O3HANMY B Hayke. MayueHHe XuMUH LPOUCXOIWT € OPHBACHCHAEN
IHAHIE W3 pAHES MIYUCHHBIX YHeDHLIX [IPEIMCTOR: «ORpYIAIOILHH MR,
«buogorus. 5—7 kaacces H wDuinka, 7 Kiaces.

[pe M3ydeHHM  XUMHAM  HPOUCXOLNT  (POPMIPORAIIIE  SHAHHH  OCHOB
XHMHYECKOH HAVKH KaK 0DJacty COBReMENOIY eCTCCTBOSHARNA, NPaKTHISCKONR
JCHTAIBHOCTH HYCONOBCKE W KAK 0AB0U0 W3 KOMOOHEHTOB MHT}UHUF] EYJILTY L.
Jazaua vuedHOIO TPeaAMETda COCTONT B (POPMUPOBAHHN CHCTEMBL XHMIHCUKHX
SaHR — BAKITCHIIIMN KTOR, NONSTHH, 3AKOHOB U TCOPETHHECKHN TUHOKEH M,
DOCTVITHLIX  ODODLIEHMIT  MUPOBO3IPEHUCCROID  XAPAKTCPA. s3bIKd  HaykH, B




APUOBIEHHI K HAYSYHBIM METOAAM  TO3ZHAHIA IPH  H3YHCHAN  BCUICCTR
KUMUHCCKHX peakiiiil, B GOPMUPOBAHITHN 1 Pa3BUTHI [HO3HARATCIBHBIX YMEHHIT 11
MX  NpMMEHeHHM B yHeDIo-103HABATC.ILHOH ¢ Vet HO-HCCT e JOBATC BCKOI]
AeATCALHOCTH, OCBOSHHMI Npapin GC30ACHOro odpalliens ¢ BeLICCThaMK B
MORBCEIHERIIOH KHIHH,

[pi v3y9eHHM XMMHH Hd YPOBHE OCHOBHOTO O0HIEr0 0DPU30BAHMA BUAHOS
31atcHHe TPIOOPEIH TAKHE eI, KAK:

~  (hOPMUPOBAHME MHTEINEKTYAIBHO PAIBHTOH  JIHUHOCTH, I'OTOBOH K
CaMOOBPAZ0BAHKED, COTPY/IHHHECTBY, CAMOCTOATSIBHOMY HPHHATHIO PELLICHIH,
crocofHON ATANTHPOBATECA K OLICTPO MCHSHOUHAMCA Y CI0BHAM HHIHI,

~  HAMPABICHHOCTL  OOYYEHWA  HA  CHCTCMATHHMECKOe [PHEDHHEHIE
Gﬁ}”—lEi[(.‘.‘lllllKCﬂ [ CAMOCTOATEILHOK HD'_I]]E:I]SJ:['IBJJI:-I—[D[:II NeNTENbLHOCTH, HAVHILIM
MeTOaM O3NS, (QOPMUPYIOWMM MOTHBALIMIO M PA3BITHE crocobiociei K
XHUMHH,

— ofecriedcinge yCI0BHIT, C1HOCOBCTRYIOUMX TPHOOPETEHHIO ODY YA UMK CH
OMNLITA PAZHOOOPUIHON ACHTCILHOCTH, HOZHAHMA H CAMONOBHAINS. KIIOHCHHIX
HABBIKOR (I/HOUEBBIX KOMICTEHIMIL), MMEHOUIHX YilMBepcanbioe 3HaYeHne ;i
PAIMMHIILIX BUIOB JCHTCIBHOCTH!

—  dopyupoBanve  o0WeH  QyHKLUHONAILHON M CUTECTREHTTO-HAY THOI
'PAMOTHOCTH, B TOM YHCIE YMCHHE  00BACHSTL W OUCHHBATE  ABACTHE
OKPYRAIONIETO MIPE, MCHOAB3YA AUl W ONBIT, HOAYHEHHLIC [P H3YHCiin
XUMHH, (PUMEHSTh MX [P pelienun 0pobicM B MOBCCAHEBHON JKIU3HH U
TPYAOBOH JEATCNLHOCTH,

~  opmupoBaHHe Y OOYHAIOWIMXCH  CYMAHMCTHUECKHX  OTHOWCHHH,
HOHUMALNS  HeHHOCTH XWUMHYSCKHX 3HAHWA AMA  BLIPpadoTKI  HOJONHHECKH
LHenecoobpasHoro nosedeHds B Obily B TPY/A0BOH  JEATCALHOCTIL B 1LeUIX
COXPAHEINs CBOETO 3M0POBLs K OKPYIKAIOILEN TPHPO/HOH Cpeabl;

— pAIBHTHE MOTHBAIMN K ODYYCHHIO, CTIOCOOHOCIEH K CAMOKOHTPOTIO M
CAMOROCHITAHHIO 1A OCHOBS  VCBOSHHA  O0LIEHETOBSHCCKHX  UEHHOCTCH,
FOTOBHOCTIL K OCOIHAHHOMY BBIDOPY MPOQHIS 1 HAMPABICHHOCTH DddbLHICHLIEND
Oy UeHiA,

O0Wee 9dco  Yacos, OTBCACHHBIX NS M3YUSHMS XHMHH  H3  VpPOBHC
OCHORIOIO O0LIEro 00pa30BaAHNA, cocTanser 136 yacon: B 8 knacce — 68 uacos (2
qACA B HeAC ), B9 K1acce — O8 wacos (J vaca B HeAeno),




COAEPHRAHUE ObYYEHHMSI

8 KJACC

HepsoHavaLILIC XHMHYECKHC NOUHTHS

[Tpeamer xumMun. Ponb XuMuu B KH3IH HEI0BEK. XHMHAS B CHCTEME HAYE.
Tena u pewecrsi, DUIHYCUKHE CBOlcTBA BellecTs, ATPCrarHoe CoCTOHHHE
perrects. TToHSTHE O MeTOU4X MOIHAHMA B XAMMM, YHCThie BELECTRA M CMECH,
Crnocobel Pasile1eHHd CMCECCH.

ATOMBL B MOJEKYABL  XHMHUYECKMe aieMenThl, CHMBOILL  XHMHICCKHN
DAEMEHTOE. I ]}']{)L"I'blﬁ H eAKHBLE BELICC T, ;—"’L'J"t'_‘rh-iIH?-h-t()."fﬂ]{}-','l?l|']Hf.1E WHEIHGE,

Xumungeckas hopmy1a. BaieHTHOCTL aTOMOB  XHMHHECKUN  AICMEHTOB.
JaKon NOCTOSICTBA  COCTana  BemecTh.  (JTHOCHTCALHAL  4TOMH@  Macca.
O rHOCHTEN L HAa Moaery:sipHan Macea. Maccopas (005 XHMHUCCKOTO JIeMeHTa 8
COCHMHESHHIL

Konuuecrso sewcersa. Mons, MoasipHas mMaccd, B3auMOCBIss KOTUHSCT 1L,
MAcChl W HHCAA  CIPYRTYPILIX  eOHHMIL BewecTsa. Pacu€rTsl 00 hopMyaan
NUMITHECKMX COeTHHEHHH.

(MRUMIECKHE I XHMUIECKIC ARI@HmMl. XUMHNECKaA PeaKiiis | e HPHiHaKH,
3AKOH COXPAlCHM MAcchl Beniects, XHMWUCCKHE YDARICHHIL, FoaaceH(rkaLis
NIUMHUCCKHX PEaKUMil (COeAMHEHYS, PASIOKEHHA, 3aMelleHs, 00MeHa),

Xuvmunueckuit Igcnepumenn:

UAKOMCTEO C XUMHUECKOH mocyoil, npasuiamn paboTel B 1abopaTopiy 1t
npuésaniet o0paieHust ¢ nadopaTopHeIM O0OPY/IOBAHIEM, HIYUSHIE I OHHCUHIE
(pznieckux  csoileTB  00PA3oB  HCOPIAHUHECKHX  BCUIERCTE, nab iroaeHne
Qu3nyeckux (MIaBAeINe BOCKA, TAAIMC _1bila, PACTHPAHHME Caxdpd B CTYIKE,
KHOCHHE ¥ KOHACHCAINS BOIBL) M XMMUTECKIIX (ropeHHe CBCHH, HPORITABANIT
MEIHOR TIPOROJIOKH, B3AUMOACHCTRAE MENa ¢ KMCAO0TOR ) SBaeiini, Habaoacide
OMUCAITNEG IIPUIHAKOR NMPOTEKAHI XHMHUECKUX Peakiiid (pasnomeie caxapa,
BIAMMOISTICTRHC CEPHOR KHCHOTE C XTOPHIOM OApHA, PasiomeHHe THIPOKCH 1L
seau (1) npy HarpeBadui, B3aHNMOACHC T BHE FKeTe3d ¢ PACTBOPOM COUH MedH (11),
3V UeHHE CnOcoDOl pasienciiis CMeceil: ¢ MOMOILK Mariuta. (UIETpoBaine,
BBITIAPUBAIING, JMCTIULTALLS, XPOMATOTPAGUH, 1IPOBEACHHC QUUCTKIL NOBAPEIHON
cony,  Habaoacnue @ OnMcAHME  pesyaLTATOB  OpOBS/CHMi OTIBITH,
HIOTOCTPHPY HOLIErS i H COXPAHCITH MACChl, CO3NAHHC .‘-r'lt'J,.':lE.'.l'Il._‘i’-I WO LEHY T
([IAPOCTEPIKITCBbIX ).

Biskuneiuwne I'I[]E_-'I_{"I'HBHTE.JH Heopranmicckx pelnedc s

Bogiyx — evece razor. Cocras Bo3Oyxa. Kuciopon  DJIeMeHT M [IpocToc
Bel2C TBO, HELKD}K,-"[C!II‘:'C Kuclopoda B I'.I!}iii'}(‘.l_.'LE‘. {|JLE'£l-'IL[CI._'I{H\‘:‘ H XHMHEYCCKME
croiicTra (peakunu ropenus). Oxenust Tlpuvencnne  guncnopoii.  CrnocoOb




monyHe s Kiclopona B mabopartopuy Mo OPOMBILLICHHOCTH. KpyrosopoT
KIcI0poiia B nprpoae. O30H - ali0Tpolias MOAMPHKALHS KHCIOPOIa.

Tenosofl 2PekT XuMU4ECKOH peakiny, TEPMOXHUMHUCCKHE yPaBHEIHA,
Y30~ M OHAOTepMHUeckue peakunu. Tornusol yrodas oo MeTall, Jarpssiicime
BOITYXA, YCHITEHHE MAPHMKOBOTO JpeKTd, paspyLIcHie 030H0BOTO Lo,

Bojopon — 3eMeHT W TPOCTOR  BCULECTRO. HaxoucaeHue BOLOPOAa B
apupoue, (huzMueCKHE W XIMHHCCKHE croficraa,  UPUMEHEHHe.  CHOCODH
MOJYUCeHA. KHCIOTh W CONH,

MoaspHbti 00sEM razos, Pacufrsl 10 XHUMIHECKHM ¥PABHCHHM.

dyziuccke  cpolerea  Bodbl.  Bojga  Kak  pacTBOPHTENL. [PacTiopsl.
| laChiLE T HBLIE ¥ HEHACBIICHHBIE pacrBopbl. PAcTBOPHMOCTL BEIISCTH B BOAC,
Maccopas f0.48 BeUICCTBa B pactsope. XUMHHECKHE CBOMCTBA BOLL. OCHORAH M3,
Polih pactBOpPOB 11 LPHPOAC W B JEU3IH METOBCKA, Kpyrosopor soJsl B HPUPOIC,
SarpssHeHue 1PHPOALLIX BoA, (OXpana i OUHCTRA IPHPOIILIX BOIL,

Knaccu(prKalns Heopranudeckux coennnenmi. Orcuisl, K iacc g ca s
oKCHIOB:  codeoBpazyionme  (OCHOBHBIC,  KHCIOTHBIE, — aM(poTCcpHbie) 1
Heconeobpasytoie. HoMmenkiatypa okcunon, (MHIMHCCKHE W XHMHHCCKHE
cpoitersa okeuitos. [loayucHue OKCHIOB.

Ocuosanus.  KinaceHpukans  OCHOBUHIEAT  1HENOMH M HEPACTBOPIMEIC
ocHopauus. Homenkiatypa ocHoapuit. @U3MHCCKHE M XMMHAMECKHE CBOMCTRA
octogadni. | lonyyeHne 0CHOBAHUH.

Kucaotsl, Kiaceuuxauns kuenor. Homenknarypa kuciol. D3HUCCKIE H
sAMiUecKkie crolersa guenor. Paa akruemoctn smetansos Hoo 1L bexetona
[ lojryyernye KMCcaoT,

Conu. Homengaarypa conefl, QU3HUECKHE W XHMHUCCKHE CROHCTEE CONCH.
| loaryueHue codietl,

Tenerueckan Chsdb MEKIY KIACCAMM HEOPTAHWUECKHX COC/IMHeHHI.

Xumuqeckuil 3KCnePuM et

K4HECTRCHHOE OMPEICICHIE COMCPMaHna KMCIOPoad B BOIAYXC, HONYHEHE,
cobupanue, Ppacmo3laBaHie M W3YUSHHC CBONCTR  KHCIOPO,1d, HADIIO e HIE
RIAMMOZSHCTREMS  BelIeCcTn ¢ KHCIOpOIOoM W YCIOBMH  BOSHHKHOBEHHA U
npeKpatieHs  ropenns  (Homapa). 03MAaKOMACHHE ¢ o0DpalaMy  OKCIULOE ¢
OUHCAHKWE WX CBOMACTR, HOJAYHUEHWC. COOMPANMC. PacTOdlABaHME 1t H3y'eHHe
CBOMCTR BOAOPOIA (ropeHHe), BIaHVMOJEHCTRHE BOAOPOLd C OKCH/IOM MELN (L)
( BOSMOMHO HCHONB30BAITNC HH,-.LEGMH']'CPH&UJGEL 1rafi_:m,ueHJfﬁ: nﬁp&suma BCIMECTE
KOmHUcerBoM | MOINIL, UCCleaoBaune ocodeniocTell pactBOopeHds BellecTn
PALTHYHON  PACTBOPHMOCTLIO, NPHTOTOBICHHE paciBoponR ¢ OnpercilEHHOH
MACCOBOR J0JCH pactBOpEHHOTO BELLECTRA, BrAapMOIeHCTBHE BOJALI ¢ METAN1amu
(HatpueM W KAILieM)  (BO3MOWHO  HCTIOAL30BAHNC BUISOMATEPHATON ).




Hee/e/[oBaHue  O0OPA3LOB  HEOPIaHHYECKHX  BCUIECTB  PasiHYibIx - K14ccon,
I'Iélﬁ:[f(},-'l{il-llle M3MENCHHE OKPack AL EATORMAG 13 PacTBOPAX KRelior 1 H[L.T.TI()"-EUEI"!.
HavueHHe miauMogeicTrug oxcnna mew (1) ¢ pacisopoM Cepholl KHCIOThL
KHCAOT ¢ MEeTANIaMW, Peakuii HCeHTPAIHZALHY, HOHMYHEHHE HEpAcTBOPHMIIX
OCHOBAHKIL, BBITCCHEHHE OZNOI0 METATIA JIPYIHM 13 pacTBOpa Coau, PeLUeHIC
IKCHEPHMEHTATIBHEIX 3anad 1o reme «Bamnedmne KIaccsl HCOPranHHeCiny
COC/IHHEHITTT,

Mepuoamyeckuii  3axkon  n  [lepunoguieckas  cHCTEMa  XHMHYCCKHX
yaementon 1. H. Mengeacesa, Crpoesne aroMoB. XHMHYUECKAH CBA3b.
OKHCAUTENLHO-BOCCTAHNOBHTCILILIC PCARUHH

[Tepsbie MOMLITKH  KIACCH(PHKALAN  XHMHYECKHX NICMEHTOR. Houstue o
IPYINEX CXOJHBIX JNCMEHTOB (WIS IOYHBIE W HIEIOYHO3CMCIBHEIS  MCTLILIBL,
PATOrSH b, MHEPTHBIC Fishl), ICMCH TR, KOTOPLIE 00pasylor am(OTEPILIC OKCHbI
W 1HIPOKCHAbL.

Meproipueckuil sakon, [Teprnoanucekas CHCTeME XHMIUECKUX A [EMEHTOR A1,
M.  Mengedeend.  KopoTKoncprogHas W JAIMHHOUCPHOAHET  (HOPMbI
[lepuoanyeckoil CHCTEMBI XMMIHECKIN MICMEHTOR AL L Menaencesa. [epuoiin
n o rpyniisl. OHI3MHCCKHHE CMBIC HOPMAKOBOTO HOMEPA. NOMEPOB HCpHOL M
IPYOTIBL 2NCMEHTA,

Crpoenie atomop. Coctas atomunix siep. Mzoroust Daekiponsl. CTpocnne
SICKTPOHHBIX  0DOtOMER  atoMos  nepsbix 20 XHMHUECKUX  JJICMEHTOB
| lepuoandeckoil cucresbr [l M. Menaeacena., XapakTepuctika XUMHUECKOTO
saeMenTa 110 e1o nogoxenuio s [epuoauueckoil cucreme [, M. Menjeneesa.

JAKOHOMCPHOCTH  H3MCHCHMS  PAINYCE arOMOB XHMHUECKHX ICMEHTOB,
METAMIMYCCKUX W HEMETANIMUECKHIN CEOHCTE 110 CPYTITNEAM W HEPHOILAM.

Suasenue |lepuoarieckoro sukoHa u [1eproiMaeckon cuereMbl XEMHYCCRUX
JIEMEHTOB [U18 passuTHsa Haykd u npaxtikd, JL H. Menjeaees  yucinii u
UpaAIaHHI.

Xyumuueckan cpash.  Kopazenrinus  (NOMAPHAS @ HEHOAHPHAH)  CBHSL,
DACKIPOOTPHLATEILHOCTE XUMHHCCKUX 30eMelTon. MoHHas cnsish,

Crenens oxdcacims. OKHCTHTEIBHO—-BOCCTAHOBH TEILHBIC  PEaKLIMIL
| Ipoiigcesl OKHCACHH B BOCCTAlORASHH. OKACINTEN I BOCCTAHOBHTENIL,

XNumuueckunn aIKCnepuMenn:

M3VUHCIIHE 0DPasLoB BCHICCTB METALIOR M HEMETAILIOH. BIAUMOJICHC | BLE
FHAPOKCHUA LUMHKS € PACTBOPAMM  KHCHOT H LLCNOuSH, MpOBCICHHE OTBITOR,
WUTHKICTPHPYIOUIHY  [IPHMCPLL  OKHCTHTEILIO-BOCCTAHOBUTCIBHELX peakiiiil
IL["(_‘.'E}EI[H{_’., PeaKIHH PadaommcH i, CUE‘--JHI—IC][HH}_

Mexcnpeosemunte ceaii




Pean3aima MOKITPEIMCTHEIX CRE3EH NPH H3YHeHUH XHMHH B 8 K.lacce
OCVIIECTRAMETCA  YCPE3  HCHONB30BAlKE  KaK OOLIME  ECTECTBEHHO--1ay HHBIX
(OHATHIL TAK W HOHATHH, SBIFIONMXCT CHUTEMHBIMH I8 O1A8ALILIX TIPEAMETOR
ECTECTREHHO--11AY HHOMO 1 HKT,

OBLIIE SCTCCTREHHO--1HAYUHBIC HOHATHS D HayH1IL (PaKT, runoTesa, TCopH.
JAKOH, AHAIM3, CHHTeS, raccHQUKAIM,  NCPHOIRYHOCTD, HADTIOIEHIE,
RCTIEPUMENT, MOTEIHPOBAHNE, H3MEPCHHE, MOJIETb, ARICH He.

DIMKA;  METEPIS, ATOM, DUSKTPOl,  [POTOH. HETIPOH, MOH.  HYRINL
H3OTON L, PAAHOAKTHRIOCTE, MOJICKYIE, AIEKTPUMCCKHA 3apsid, BCIIECTEO, 10,
OObBEM, arperaTioe COCTOHIIE BRULC B, Tas, HUINYCCKHE BCAMUHHDL, CHHHILL]
M3MePEHHMA, KOCMOC, [HIAHETL suéann, ColHLe.

buonorns: GoTocHHTES, ALIXaHAE, Drnochepa,

[eorpadnia: armoctepa, ruapocepa,  MHEHEPAllbl,  TOPIHBIE  [HOPO.Ls,
OOACHHBIE HCKOABMBIC, TOINTHED, BOAHbIC PECYPChL




MLIAHAPYEMBIE PE3VJLTATBI OCBOEHMS [IPOTPAMMDbBI 1o
NXHMMHWHA HA YPOBHE OCHOBHOIO OGIUETIO OBPA3OBAHMA

JUYHOQCTHBIE PE3YJIbTATHI

JIMYHOCTILIE  PEe3yiILTaThl  OCBOSHWS [POCpaMMbl  OCHOBHOID 0OLICTO
OOpasOBAHMS JIOCTHIWOTCA B XOOe ODYYEHHA XIMHIL B SIHACIES vHeDHOH M
BOCTIHLATENBHOM NeSTENLHOCTH B COOTBCICTRHN € TPAJMLHOHHLIMA POCCHACKUMY
COLMOKYABTYPHEIME W AYXOBHO-HPABCTBEHHLIMI  UEHIOCTSMIL, - [IPHHATLIME B
o0mecTEC  MPaBUIaMIil B HOPMaMK  TOBCUCHHA U CHOCODCTRYIOT  HPOLECccam
CAMONO3HAHMN, CAMOPAZRHTISL I COLUATHIALHH OBY HAOWIHXC.

JInunocTHBIC  PeIVILTATREL  OIPAKAIYI FOTORHOCTL  ODYYAIONHINCS
PYKOBOJCTROBATECH — CHCTEMOI  MOIUTHBHBIX  [EHHOCTILIX OPHEH ALKl |
paciiMpeHHE OILITA JCSTEILHOCTH Hia €€ OCHOBE, B TOM HHCIC B HACTH.

1) paTpHOTHYECKOTD BOCHHTANNL

HCHHOCTHONO OTHOLIGHWS K OTCHECTBECHIOMY KNV TLTYPHOMY. HCTOPHYCCROMY
M HAYUHOMY HACACIMIO. OOHWMAHHA 3HAYCHHA KUMHYECKOH HayKHM B KH3H
coppeMennorg ofiecTsa, clocoOHOUTH BIAACTD JOCTOBCPHOR HHpopMaLiteid o
MepeoBLIX  JOCTHKEHHAX W OTKPhITHAX MUPOBOIL M OT€MSCTBEHHOR XMMHA,
JUMHTEPECOBAHHOCTI B HAYHYHBIX SHAHIX 00 YCTPOHCTEE MIIPa 1 oDLICCT B

2) rpasIancRoOro BOCHHTANN:

NPEACTABIEHHS O COUMAILHBIX [IOPMax ¢ (PABAIAX  MERIHHIOUTHBLX
OTHOWCHH B KOLICKTHEE, KOMMYHHKATHEHOI KOMIEIEHTHOCTH B 0DUIECIBEHHO
MoJe3noi.  Y4eOHO-MCCISMOBATENLCKOI,  TBOPHECKOM W ApYIHX  BHOAXN
CHTEILHOUTH, LOTOBHOCTH K PazsnoodpasHoil CoBMECTION ASATCILHOCTH TTpH
BHIIOTHCHUK  VHEOHLIX. MO31ABAIENbIBX  38dad,  BbIDOMHCIHK  XUMHHCCKHX
IKCMNCPUMEHTOR, CO3AAHNN YHeOHBIX NPOSKTOR, CTPEMICHHS K B3AHMOMOHUMAHHIO
M B3AMMONOMOILYM B Ipougcee 3TOH  yueDHOR eaTellbHOCTH, [OTOBHOCTH
oLICHMBALE CBOl  |OBEACHME ¥ TIOCTYIKH CROMX TOBAPUINEH C 103N
HPABCTEEIILIX W TIPAROBLIX HOPM ¢ YUETOM OCOHAHHS NOCHEICTRHE HOCTY KO,

3) HEHHOCTH HAY THOTO NOZHAH NS

VHPOBOIIPCHUCCKIE NPCHCTABICHHS O BELICCTRE W XHMHUECKOH PCUKLIH,
COOTHETCTBYIOIHE COBPEMEHHOMY YPOBHIO PaiBuind HaYKW J1 COCTABIBIOLIMC
QCHOBY ALIA TIONUMAHKS CYTIHOCTH HAYHIHOK KapTHIlLL MAPA, TIPCACTAaBNCIMA I
OCHOBNLIX  3AKOHOMCPHOCTAX PAIBUTHA MPUPOABL  BILHMOCBAIAX Hel0BeRa <
NPHPOAHON CPCIOH, O POITH XHMIK B [TO3ITAHHH ITHX SAKOHOMCPIHOCTEH;

MO3HARATE. IbHBIE MOTHEBL, HANPABICHHBIE 13 OIYHSHHE HOBBINX 3HAHIH 00
XUMHH, HEOOXOANMBIE A8 OOBSCHENNS HaDIEOIACMBIX [POUCCCOB I ABICHMA,
TIO3HABATCALHO, IIOPMALHOHHON 1 UMTATEILCKOR KYOLIYPEL, B TOM UHCIe
HABBIKOE CamMOCTOSTEIni0i  padoth ¢ yueGHLIMK  IeKeTamu,  CIPaBOUIion




TUTCPATYPOH.  JOCTYIHBIME  1EXHHUCCKHUMHE - CPEACTEAMH HIHOPMALIMOHHBIX
TeXHOMOI M,

Wirrepes Kk 0BVUCHIIO M DOHAINK, MODO3HATCILHOCTD. [OTOBIOCTE ¢
CTIOCOOHOCTE K CAMOODPAOBAHMIO,  TPOCKTHOH U BeCae 10RATeNbCKOH
JeATE.ILHOCTH, K OCO3ZHAHIIOMY BLIODOPY HAIPABICHHOCTH W yPOBITH oDyHCHEs B
Nl BHEHRTEN:

4) popvMHPORATIHSL KYILTYPBI 310POBLSL

OCORHAHMC  USHHOCTH  JCH3HE, OTBETCTBCHHOMO  OTHOLICHHAL K CBOCMY
3NOPOBBI, ¥CTAHOBKY HA 3I0POBLL 0Bpa3 JU3IHN, OCO3HAUME MOCHCJICTBUHIT o
HETIPUSTHE BPCHBIX NPHBBMER (YIIOTPEOIEHHA KOTOIs, HAPKOTHROB, Kypenns),
HEOBXOIUMOCTH  COD.IFOTEN M. OpaBni  0e301aCHOCTH  Opu  0DpaiieHiy ¢
XUMHUYCCKHMI BELLECTRAMM B OLITY U PEATLHON AN 3K,

5) TPYAOBOTO BOCUHTANH,

HIrrepec K HpAKTHUCCKOMY H3YUEHMIO NPOMECeHil U TPY.LA PasiHiHOro po/,
YBAKEHWE K TPYAY M Pe3ybraraM TpyAOBOH JEITCALHOCTH, B TOM uHCie HA
OCHOBC IIPUMCHEHMA TPEAMETILIN 3HANMH 00 XUMHH, OCo3HANTBIT  BRIDOP
HHMBHAYATLHOI TPASKTOPHH 1IPOAO/IKEHHE 0OPAZ0BAHNS € YHETOM TIMIDCTHELX
HHTEPCCOB U C00coBHOCTH K XUMUIH, ODIIECTRCHHBIX HITTEPECOR H noTPeOHOCTEH,
YEHSIUHON 1TPOQECCHONAIBHOM JIeHTEILIOCTH 1T pasErUTIA HCODXOTUMBIN VMCITIH,
FOTOBHOCT L AfANTHPOBATECS 3 IPOPECCHOHANBIION Cpenc;

6) HKONOTHICCROTO BOCHHTANHSN:

SKOTONMUECKH  HEIeCO0DPUIHOR OTHOUIEHNE K OPHPOAE KdlKk HCTOHHHRY
SC3HN 1a 3eMAC, OCHOBE e CYIIECTROBUAHMA, NOHUMAHNC IIEHHOCTH 310POBROIG 1
Ge30UACHOrD  0Bpaza KNZHI, OTEETCTBSHNOE  OTHOIWIEHME K CODCTBEHHOMY
(GHIMIECKOMY M NCHXHYECKOMY 3A0POBLIO. 0CO3HAHNE LCIIIOCTH coluogemns
[TpaBKa DE30NACHOI0 TOBCACHU NP paboTe ¢ BEILECTRAMM. & TAIKE B CATYAIHIX,
YTPOAIOLIAX 3i[OPOBBIO W AN IHIL 0T,

CTIOCOOHOCTH 1IPUMEHATL 3HAHMA, HOIYHAEMBIC [IPH H3YACHHN XHMEAM, /04
PCHIEHUs 3a/1a%, CBA3AIILIX C OKPYKAROLLCH HPUPOIIIOH CPEdoi, /LI NOBLIIEHHA
YPOBHA  DKOTOTHYCCKON  KYJILTYPBL,  OCO3HANMS  FI0DAILHOTO  XapakTepd
JRONOTHYSCKHX 1(POBACM 1 IIyTel WX pelleins HOCPCACTBOM MCTOA0E XHMUK,
VKOO HHECKO IO MBILLICHNS, YMCIMS PYKOBOJCTBOBATLCH UM B NO3HABATC/ILHOM,
KOMMY HHKATHBIOH M COLMAILHOM MPARTHKE.

METAIIPEAMETHDBIE PE3YJIbTATDI

3 cocTanc MeTAnpe/MCTHBIX  PC3yIBTATOR  BBIASIMION  3HaqumMbe L5
[l?()pl‘x-i]*lﬂﬂl'i&l!ll}l [‘u‘lIfIp{_‘ltit‘.lii'.i[]f:'HI»E}'i Uf}LllEHﬂ}”-HH;JE‘ IO EHT RS [ 3HKOH, TROPHH,
MIPUHIMI, FHOOTERH, (AKT, CHCTeMA, NpoLece, IKCNCPUMERT U APYIoe. ), KOTOphie
UCTIOAB3YIOTCH B €CTECTBEHHO-HAYUHLIX YHeDHLIX [IPEAMCTAX I NMO3BOLAIT Hd
OCHOBE 3HAHME M3 3THX ApeMeToB (OPMUPOBAThL 1IPEICTABICHHE O UCIOCTHOM




HAYH1HOH KAPTHIE MUPA, 0 ¥HUBEPCATbILIE YHeOHbIe NSHCTRAS (J103HABATCIbHEIC,
KOMMYHHUKATHBHBIE, PCUYIMTHBILIC). KOTOPLIC obecrncunBaoT  (POPMHPOBAHIE
COTOBHOCTH K CAMOCTOSTEILHOMY MIAIUPOBARKMIO M OCYLICCIBIEHMIO yiedHOT
HEATENLIOCTH.

[MosHABATENLHBLIC YINBEPCATLIDIC YHeOIILIC JCHCTRI

La30BBIE 10T HICCKHE JICHCTRIS:

VMETHA WCUONL30BaTe MPHEMBL JOPHUCCKOTO  MBILLASHH TIPH OCBOSHHI
JTalnii; PACKPLIBATE CMLICH XHMIUYCCKUX MOIBITIEA (RLUICBITE WX SaPARTCpHLIE
IPH3HAKH. VCTALABINBATE B3AUMOCEAT, C ADYTHMK TIOHATHAMIL), MCHOABI0BATL
HOHSITILS JU18 OOBACHCH M OTACILHBIX (JKTOB I ABNCHWIL, BRIOUPUTE OCHOBLHKS ¥
KPHTEPHH A% KHACCHMUKAIMA XHMUYECKHX BCHIECTB M XHMHHUECKHX peaKiiMi,
VOTAHARINBATE NPHYUHHO-CACICTEEHHBIC CBA3I MEKIY ODLCKTAMH W3y UeHIL,
CTPOWT b JAOFHYCCKHE PACCYAICHIA (MHAVETHBHBIC, DeIY¥KTHBHBIS, [ AHEATIOTHM ),
JCAaTh BHIBO/ILL 11 3AKIOUEHHA,

VMEHHE PUMEHHTL B [POLCCCC  HOZHAINA OHATHS  (IPEamMeTiinie il
METAMPEAMCTHBIE), CUMBOUNMECKHE (3HAKOBLIC) MOASTIH, HCHOIB3YCMBIE B XHMUH,
NpeoOPA3OBEIBATY LIHPOKD TPHMEHAEMBIC B XAMUH MOITbHBIC IPSICTABICIIL —
NOMMUECKHI  SHAK (CHMBOJ 3JEMCITTd), XHUMHHCCKAan (QOpMy.ta M YpasHedle
KHMIUCCKOI PRaKLMH — NP PEHICHHH YIeO10-103HABATC.ILHBIX 381dt, C ¥IETOM
YTHX MOZedbHbIX [IPEACTARACHHH BBIARIATL I XAPAKICPH30BATL CYIIECTRIIHbIC
OPU3HAKH M3YHaeMBIX ODBEKTOR — XMMHUECKUX BEILECTB H XUMHMECKHX peakuui,
BLIHBIHTE OlHIHE 3AKOHOMEPHOCTH, l]pl1‘i{']HI-]L'.""-I._'.EIC,'lCTB'f:]fi]IrIL‘ CBASGNM I
HPOTHEOPCUHS B H3VHACMBIX TPOLCCCAX H SBIEHISX,

batoBble HCCACIOBATE ILCKHE ICTICTBUN:

YMEHMC MCIOIB30BATH OCTABICHILIE BOMPOCH B KaUCCTHE WHCTPYMOHTY
[O3HAIMA, @ TAKKC 1B KAYECTBEC OCHOBBL A48 (DOPMHPOBUHKA THOOTCSLL MO
MPOBCPKE HPABKILIIOCTH BBICKA3LIBASMBIX CYHCICHHIT

uproBpeTelne OMBITA 110 {IAHUPORAIWIO, OPTalti3ailiid W IpOBCICHHIO
YHEHHHECKMX  IKCTIEPUMEI OB, YMCHME  HAbmMOAdTh 338 XOJAOM  Opoleced.
CAMOCTON TETBHO NPOIHOZUPOBATL 10 PE3YALTAT, (JopMyIHPOBATE 000DHIEHIs U
BRIBOILL MO PE3yIIBTATAM []l'}'{'.lfifi‘,ﬂé]{lll_'ﬂ"{'.l ONBITA, HCCHOBAHKA, COCTABIATL OTHET
O MpoieIanaoil pabore.

Pabora ¢ nmopvianneii:

YMEHIE BLIDUPATh, AHATHIMPOBATL U HHIEPIPETUPOBATE  MIPOPMALIALO
pazIHYULIX BHAOB U QOPM NPEACTABICHHS, HOTYHACMYIO U3 PAsHLIX HCTOUHHKONR
(HAYUHO-TIOTIVIAPHEY  _IHTEPaTYPa  XMMHYECKOrD  COAepIKalinsg,  CApaBotiibie
nocodua, pecypes MHTepreia). KPUTHHCCKH OUEHHRATE HPOTHBOPCHHBYIO 1
HEAOCTOBEPHYIO HIopMaLHio:




YMEHHE PHMEHATL PASIHHILIE METOAL H 3alpoCkl PH NOUCKE W oThOpE
MIOPMALHH W COOTBCTCTRBYIONIIN  TTAIbIN, HEOOXOOUMLIX A8 BhIIOTHCHMN
yueGHbIX ¥ MO3ABATENbILIX 38034 OlPelcIEHHOrO THIlA, MPHODPETEIIME ONLITH B
OGnACTH  HCMONB30OBAINHS  HHQOPMALHONHO-KOMMYHHKATHBHBIX TeXHONOIMH,
OBAa/EHIC KYIBTYPOIl AKTHBHOTO HCMOIL30BAIIM PAZNHUHBIX TTOHCKOBLIX CHETEM.
CaMOCTOATE ILHO BHOHPATL ONTHMAIBHYIO (POPMY TIPL ICTABIICHHS HipopMaim 1
WLEOCTPHPOBATE  PELITACMBIE  3a/1aTH  1ICCAOMRILIMUA - CXEMAMH, AMATPAMMAMH,
ApyruMi Gopman rpadERi i Hx KOMOHHALLHSM I,

VMCHHE  MCHONBIOBATE W 4HATM3MPOBaTL B TIPOLSCCE VvaedIoH 1
HCCJ'[Q,E{'JHtl'l'f!ﬂ[—-k'.’lﬂ)ﬁ JedTCNEHOCTH Jll-l(]}l'}p?&-ltllj,ﬂl{_'l O BIHAITHH J'[]‘}L_}?t-H:J].l]J'lEHI!{‘.IL"]'I.*].
CEIBUKOTO XO3MHCTRA B TPAHCIIOPTA HAa COCTOHHWE OKPYVIARAIOLLEH TP POIHOH
cpeidhl.

KoMMYHHKATHEHBLIC YHHBCPCAILHBIC yuehHble ICHCTRHS:

VMEHHA  3EMaBATL  BOITPOCL (B XOle fduanora | (M.tH) AMCKYCCHM) 110
cyuieetBy  ODCYMIOACMOH  TeMEL popMyIHPORATE  CBOH  HPELIOMWCHNS
OTHOCHTE! bHO BhIFTO IHEHHS 11PeITOMCHHDH 30144 i

yMenust  TPSICTABIATL  MOJAYHUCHHBIE  PE3yabTalhl MO3HABATSILHOI
NEATCIEHOCTH B YCTHBIX M NHCBMEHIILIX  TEKCTax; Aciidle  TPCICHTALNIO
PE3VIBTATOR BBIIOJIICHIA XUMHUECKOTO FKCNCPHUMEHT (aBoPATOPHOTO. 0L,
HABOPATOPHOR PADOTLL IO HCCIEI0BAITHIO CBOHCTE BELICCTH, yued11o1o npocK L)

yMeHIS  yaeOHOTO COTPYMINMYECTBA €O CBEpCTHMKAMi B COBMECTHOM
HosHABATEALIIOR M WMCCABQOBATEIBCKOW  JeATCHLHOCTH TP pellcHHH
BOZHUKAIOMMK OpollieM HA OcHOBe yudra ODLIMX WHTEPLCOB M COLIAcoBalin
nosHuuil (00CyIKIenrs, 0OMEeH MUCHHAMM, «MO3TOBLIC LUTYPMbLD., KOOPIHHALHA
COBMECTHLIX  AchCIBHIL, ONpedelIenne  EpUTepHes  No  OUEHKe  KadeeThd
BLITTOUHEHIIOH PaboThl H JIPYTHE ).

Pery/ist HBHBIE YHHBEPCAILHBIC YHeDHbIC TeHCTBUA!

VMCHHE CAMOCTOATENRIIO OMPEaCcHsTe LUean JSATENLIOCTH, 1IAHIPOBATL,
OCVIICCTBIATE, KOHTPOIHPOBATE I 1PH HEOOXDIMMOCTH KOPPERTHPOBATE CHOI
esrenBHoCTE, BEIGHpats Hanbonce s(PeKxTHBHBIE CNOCOOBL PCIICHI yuehbix ¢
QO3 ABATENBHLIN 32084, CaMOCTOATCIbHO  COCTABNATL Il KOPPeRTHpanats
HPEAIOEEIHILI  anropyTM  AEHCTBHA TPH  BRIOOJIICHHH 3gAaHHiE ¢ yudroM
HOJVIEHHA 1MOBBIX 3HAINA 00 H3Y4HeMbIX O0LEKTAN — BEULECTBAX B PCARIIITAN,
OUEHHBATL COOTBCTCTBHE MOAYUEHHOTO PCiVAILTATA SadBIEHIOH LD, Y MEHHE
WCTIOUB30BATL M AHATHU3HPOBATE KOHTCKCThL, MPSLILIaeMbIC B ¥ CAOBHH SAHMEL

NPEMETHDBIE PE3IYLTATHI

3 cocraBe  [IPEMETHLIX  pPesyIbTaTon [0 OCBOCHHIO OOHZATEN IO
Codepikannsl, YCTAHOBICHHOIO ainoH (eacpanpHoil  padotel  nporpaMMo.
BLETCIHEYT, QCBOCHHBIS Dﬁ}”—h‘.‘l]{}]]lHNIHCﬂ [y HHBlE 3HA1HA, ¥METTHH 1 CT](‘.‘C{?ﬁhJ




neficTruit, cnenduiveciie Uil NPCAMETHOH  0baacty AXUMHI,  BHALI
NeSTENLIOCTH (10 [OAYUCHIKY  1OBOTO  3HAHME, 1o WIrtepliperaliig,
NPEOBPABOBAHIIO U NPUMEHETIMIO B PATTUHILIX YHEMILIX 1T HOBLIX CIHTYaIHAX,

K xoHiy odvueHdns B 8 Kaacce MpeAMeTHLIC PE3yIhTalbl Hd DU30BOM YPOBHE
AOIKHET OTPAKATE CPOPMUPOBAHIIOCTE ¥ 0Dy HAROUIHXCS ¥ MEHHH:

»  PACKPLIBATE CMBLICT OCHOBHEIX XHMHUCCKHX HNOHATHIE d10M, MOIRKYIa,
NHMUYECKITH AeMeil. NPpocToe BeURCTBO, CAMMHOR BelllecTid. CMech
(DANOPOAHES W HEQIIIOPOAHAL), B ICHTHOC T, OTHOCHTRIBHAN QTOMHER 1
MOJIEKYAAPHAS MACCA, KOJIHUCCTBO BCUIECTBA, MOIb, MOMIPHAA MACCd,
MACCOBAA 0I5 XIMUYCCKOTO YICMEHTA B COCNHHEHUH, MOIAPHBIA 00BLEM,
OKCHMJL, KUCIOTA. OCHOBAIIHE, COMb, AIEKTPOOTPUOATCILHOCTE, CICICHD
OKMCTCHHH, XIIMHUECKAs peakups, Kiaccuuiaius peaKiuil: peakiim
COC/IMHEHIIS, DPCAKUMM  PA3ImKCHWY,  PCAKIMK  3aMClUeHHs,  pedkiliil
OOMEHA, HK30- U LI TEPMHUICCKHe PEaKIitW, TEILIOBOI dQQeRT peaKiii.
SAPO ALOMA, DJICKTPOHILIA CTOH ATOMA, ATOMHAS OpOUTATb, PalIHYC
ATOMA, XHMHUECKAd CBib, NOASPHAY H HCTIOMIPHAA KOBRJISHTHAN CBA3L.
HOHHAH CHH3EL, MO, KATHON, @HHOH, PACTROP, MaccoBad J0)1% BELICCTRI
(MPOHEHTHAA KOHLEHTPATIN ) B PacTBOPE:

«  WIMIOCTPHPOBATL  B3AHMOCBEA3L  OCHOBIBLIX - XIIMHYCCKHN MOHs LU
OPHMEHATD DTH HOHATHA [PH ONHCAITHH BEMECTE W HX MPEBPALLEHHH

e HCOOMBIOBATE XMMMUSCKYIO CUMBONMKY IS COCTaBIenns (popmyn
BEIICCTE W VPABICHMIT XMMHUCUKHX PEAKIHid:

o OLUPE/ETATE BANCHTHOCTL ATOMOB DICMCHTOR B OMHAPHBIX COSAMHEHNX,
CTEMeHb  OKMCTIEHMH  EeMeNTOoR B ODHHAPHBIX  COSAMICHUNX,
MPHHAUIEHKHOCTL BEWECTE K OUPEaencinomMy Knacey COCANNEHIEA No
GOpMYIaM.  BIO  XUMHUECKOH  CBHIHM  (KOBLICHTHAs W WOHIA) &
HEOPTaHHYECKIIX COCIHHEHHAX,

« packpeiBath cumpien  Llepuoaunseckoro sakona JI M. Menieaeena:
AEMOLCTPUPOBATE  TIOHUMAHUC 1ICPHOIHECCROR  3aBHCHMOCTH CBOHCTB
NHUMIUCCKMX MeMTIToR 0T HX HookeHds 1 [Teprognucckoll cheleme,
FAKOHOB COXPALICIHI MACChl BLHIECTB. MOCTONHCTBY COCTABA, ATOMHO--
MOEKYILIPIIONO YUeHHs, 3aK0oHa ABOCG/PO;

e OUMCHIBATL 1 XAPAKTEPMIOBATL TAOAHUHYK opmy [leproinueckor
CHCTEMBL AMMAHCCKHX ANEMEIITCEL Pa3IHYR b TOITATEH o CITAan
noarpyiia (A-rpynnals u «nobounas noarpynng (b-rpynna)y. Maibe
GOILIMME 1EPHOILL, COOTHOCHTE 0DO3HAMEHH, KOTOPBIC WMEHTCR B
rabinie  «[lepuoanyeckan cucTemd xuMuueckux onemenros Do HL
h"IE‘Hﬂ.{.‘,"ICL‘HtL}} € HHCIORLIMK ?‘Lapﬁi(TL‘PHC'J'HJ{ﬁMH CTOCHIES dTOMOB




NHMHUECKHX 3IEMEHTOR (COCTAR 1 3apsa/l spa, odiee dUC0 AIeKTPOHOB
H PACHPEIEICHHE VX 110 3IEKTPOHHBIM C0SM);

KIACCHBHIHPOBATL XUMIMCCKHE DICMEHTBL HCOPralHieckue BeliecTh,
NMMHHECKHE PeakitMi (00 YHETY W COCTABY YHACTBYIOLIMX B PCaKiii

BSUICCTE, MO TENnosoMy i
XAPAKTCPHIOBATE (OMHCLIBATE) 0DIMe XHMUHCCKHe CROMCTBA BCIIECTR

ICKTY )

PATTMUHEIX K.1ACCOB, HOATBEPUIIAA ONUHCAHNE TPHMCEPEMH MONERYJIAPHBIX
VPABHCHHIT COOTRETCTEYIOUIMX XHMHUSCKIX peaKiiii;

HPOrHOUPOBATL CBOHCTHEA BELICCTE B 3dBHCHMOUTH OT MX KAHCCTHEHHOTO
COCTABA,  BOBMOGKHOCTH  HPOTEKANNS  XUMUUECKHX [peBpallenni v
PAZAUUHBIX YO LOBHAX!

BEIMHCIH D OTHOCIITCITLH Y K ML]‘.‘[E'J{}’,"ISI[')H}"[-D 5] .‘s-i(_l.l'lﬂpl-i Y HD MEACC I
BEIECTE, MACCOBYIO 10MI0  XHMHUCCKOTO  DieMenta  JIo (popyyne
CORMMIEHI, MACCOBYIO JONKY BCHIECTEA B PUCTBOPC, NPOBOILHTE PECHE bt
[0 YPABHEHMIO XHMUUCCKOH Peakii;

HPHMELS T OCHORBIbIE OMEPAILMA MBICIUTEILION NeATCIBHOCTH — QHATIS
M CHHTE3, CpadBHEHHE, 0D0DWICINE, CHCTEMATHIAINEO, KHacen UKL,
RLISIBASHIC NPIYHITIO--CIEACTBEHHBIX CBA3EN — LA Wiy IeHHA CBOHCTE
BENICCTE W XIMMYCCKHUX  PCAKIMH, CCTECTBRNIHO-HAYHHELIC  METO/1L
HO3SHAHHS — HADMIO(@HHE, M3MepeHue, MOACIHPOBAHKC, IKCOCPHUMEHT
(PEAILHBIT M MLIC.I@HHBIH )

CAeA0BATE  OPABIIAM  DONBL3OBAHMA  XHMHYECKOR HOCY 201 H
AadopaTopHEIM - QDOPYIIOBAIMCM, & TAKKE  Tpasiiam oOpatens  ©
BEIICCTRAMIIL R COOTBETCIBHM ¢ HHCTPYKIMAMM 110 BbINOIHSHHIO
Aa00PATOPHBIN  XHMHHCCKHX  ONLITOE [0 NOAYHCHHIO COOMpPaHMIO
Fa3000paiiLIX  BEILCCTE  (BO0poda H KHCTOPOA),  OpHIOTOBICHHIO
PACTBOPOE ¢ ONpe;(e.1EHHOI MACCOROI 0.l pacBoplHIoIo BRLICCTEY,
IAHHPORATL  H HPOBOOMTL  XHMHYCCKME  IRCHEPUMCIHTLL - 110
PACTIOHABAHMIO PACTBOPOB 1ENOMEH H KUCIO0T ¢ HOMOULLIO HHIHKATOPOS
(naxmye, Genoidraicui, METUNIOPAHK H APYIHE).

[ koruy 0dyueHi B Y Kaacee NPCAMETHRIC PE3YNBTATH Ha DABVBOM VPOBHE

JOMKIBL OTPAKATL CPOPMHPOBAHHOCTS ¥ 0OYHAIONIMXCH Y MEHITH:

DACKPBIRATEL CMBICIT  OCHOBHBIX  XMMMHCCKHX  TOTHIHI XHMHHECKRT
YICMEHT, aToM, MOMSKYIH, HOH, KaTHOH, @1NHOH, [pOCTos BRULECTE,
CHOMIIOE  BELUCUTHO. BATSHTHOCTE, MNICKIPOOTPHIATENbHOCTL, CTEOCHD
ORUCIEHHUA, XHMATECKAA PCAKIHA, XHMUUECKAs CHsisb, TCIIOBOR HRLK
PEAKUMIL,  MO.db,  MOJHPHBIAE  00BEM.  PACIBOP,  AIEKTPOIITTLL
HEXICKTPOIHTBL,  HJ0CKIPONUTHHECKAN AMCCONMallla, Peakilid  MOHHOTO
oBMeHd,  KaTaH3aToOp, XMMUMECKOC —paBHoBecue,  OOPAIMMBIC M




HEQDPATHMLIE  PEaKIlN,  OKHCIHTENBIO-BOCCTAHOBHTEILHbIE  PLARIIHA.
OKUCTMTC b,  BOCCTAHOBMTENB,  OKHCICHHE W BOCCTAHOBICHIC,
ANNOIPONUs, AMPOTCPIOCT, NUMAMECKAN CBA3L (KOBATCINIHAA, HOHHIN,
MET4/ I HIeckds), KPHCTAIIHYCCKAs  PEIeTKd, KOPposMs  MeTdLI0b,
CrIIABBI, CKOPOCTL XUMIHMCCKOH  PCaKUIM,  HPEnENLHO  J0NYCTHMAM
kontenTpanus TN sewecrsa;

HAMIOCTPUPOBATE  BIANMOCREL  OCHOBHBIX  XHMHHCCKHX HOHATHH ¢
LLPUMCHITh OTH HOHATHS 1P ONHCAHHH BCIHECTE B MX [IPERPULLEHIIT;
HCHOIB3ORATE  XHMHUECKYIO  CHMBONMKY U COCTUBIEHI HoPMY.I
BEUICCTE M YPUBHEHHIT XUMITMCCKIX PEAKIIMIH,

ONPeAeNATh BATEHTHOCTE 1 CTCHEHE OKHCISHHA XUMUHCCKUX HICMEHTOR B
COC/IMHEHIBIX  PA3IMHHOIO  COCTaBa, 1PUHAINCKHOCTL  BELIECTR K
olpenenEiHOMY ICIACCY COC/MHEHMIT 110 QopmyIaM, Bl AUMUHCCKON
CRsAH (KOWLISHTHAS, MOHLAN. METa/Iiueckasn) 8 HCOPraHHHCCKHN

COSAMICHIAX, 2apsl HOld 10 XHMHUCCROI (popyyne, xapakTep cpeilbl b
BOAHBIX PACTEOPAX HCOPIAHMYCCRUX CORAMNEHHUH, THII KPHCTAILINHEC KO
PEIIETKH KOHKPETHOT( BEIIECTHA,

packpuiBart oMbicit [lepuoinieckoro 3aKkoHa . M. Menjenecsa v
ACMOHCTPHPOBRIE  €T0  HOHHMAINC,  OMHCLIBATE M XUPARTePHI0BI TS
radardiyio Gopmy |lepHoanuecKOn CHCTEMBL XUMHUECKIIX N ICMEHTONR,
PAAMaTh  TOHATHA «IaBHasd noupy I (A-rpynna)y 1 «noboyHas
nogrpynia  (b-rpynna)y, Mansie W HOALIIKE TCPHOIBL  COOTHOCHTL
0DOZHAYEHME, KOTOPBIE HMERTes B nepuoiuueckoil rabnude. ¢
GHCIOBLIMH  XAPAKTCPHCTHKAMM  CTPOCHME  aTOMOB  XHMITHCUKHX
JASMSIITON  (COCTAR M 3apaa sapa, o0ulge HHCI0  IEKTPOIOE i
pacipedeieHne  MX  TI0  ICKTPOHHDLIM - CIOAM), OOBACHATL  ODLLHE
JAKOHOMCPHOCTH B M3MEHEHHI CROMCTB JNEMETOB H MX COCHHEHNH B
NPEeIax MaiX IEPHOJ0NR i [LIABHBIX NOJUPYOTN ¢ ¥u&10oM CTPOCHs KX
ATOMOB;

KIACCH(HIMPOBATE XHMUYECKHE MIEMEHTBL, HCOPIAHHHECKHE BELLECTRH,
XMMHUYECKHE PCaAKiMKM (M0 4MCIy W COCTaBY YUACTBYIOUIMX B PCAKILITH
BELLECTR, MO TeiioBoMY HIeKTY. N0 HIMEHEHHIO CTeHEHEI OKHCISHM
XHMHUECKHX WICMEHTOR ),

X@PAKTCPH30BATh (O1HMCLIBATE) 00IME M CHOLIM(UIECKHE XHMHUCTRHE
CBOMCTBE NPOCTBIX M CAOKHBIX  BEUILCTE, OOATBCPHLAN  Onpcdlne
NPUMEPAMET MOJCKYJSPHBIX M HOWIBLIX  YPABICITHH  COOTRCTCTRY HOLIHX
XKUMHIECKHX PeaKilii,

COCTARNTE  VPABHEHHS  ICKTPOIMTHHCCKON  THCCONMALHE  KHEHOT,
HEeNOMEH | COil. ONHEE ¥ COKPAUIEHHBIE YPARICHUA PEAKIMH HOHHOTO




OOMUH . :-,-'pHBIIL‘I-J]I}] ptiﬂlfl“lﬁ. 1IH,-'!,'I'BE"]}'&T{,'lE:li{.‘IlLLHK C}-"[ILE{:'I'H[JHELI—H-]E"
FEETHYECKON CHAZM MCHELY BELICCTEAMIT DA HHBIX K IACCOT]
PACKPLIBATE  CYTIHOCTE  OKHCTIHTCILHO-BOCCTAHOBITCIBHEIX peaKLi
HOCPEACTHOM COCTARTEHUS HIEKTPOIIHOTO DallaHea JTHX peaKimii;
NPOrHO3APOBATE CBOHCTBA BCIIECTE B 3aBUCHMOCTH OT WX CTROCHI,
BOTMOKHOCTH  [IPOTCKAHMUA XMMHMECKMX  APEBpaLleHitl B pailiiHbIx
YCTORHAX,

BLIMHCTSTE  OTHOCHTEILIYIO  MOACKYIBIPUYI 1 MOTIPIYIO - MACCH
BOLICCIB, MACCOBYID MOMH  XUMITMECKOro  JJCMeHTda 1O hopmy e
COCAMHEHH, MACCOBYIO JI0JI0 BCIIRCTBA B PACTBOPE, HPOBOANTE PACHETLI
MO YPABHEIHID XHMHHECKOR PeaKlHi]

cobIiEe  NPABKNA  UONB30RAHMA  XHMITHECKO i nocyAod  H
aaboparopibiv - 0DOPYHOBAHNCY, A Taioke  Opasiia oOpalliedus o
BELCCTBAME B COOTBUTCTBAM ¢ MHCTPYKIMAMIL 110 BBRITOHCHHIG
nabopaToplbix  XHUMHUECKIX  OIBITOB 10O [MOJYHCHITO  H cobupatimi
razo00PAIHEIX BCIIECTE (AMMHARKA M YIJIEKHCIOI0 1a3a ),

HPOBOIXTL  PeaKilMM,  NOMLIBEPKIAOnnE KauecTBeHHLI  couras
Pa3IMUlBIX BELICCTB! PACTIOIHABATE OILITHBIM [YTEM XI0pH.L-. DPOM L=
HoiKa-, KapboHat-, (ocdar-, CuiuKaT-, Ccyiabhar-. THAPOKCHII-HOHE,
KATIONL! AMMOHMA H WOHBL W3VUSHHBIX METAIT0B, HPHCYTCTEYHOWHS D
BOILIX PACTBOPAX HEOPTaltMUeCKHX BeLIeCTR;

HPHMEHATL OCHOBHBIC ONEPALIAM MBIC.THTENLHON A8ATCHLHOCTIL — aHalIHS
Mo cuiTes,  cpaniieHue, 00o0DWEHHE, CHCTEMATHIAIHIO,  BhLisBICHHC
HPHUAHHO-CHEACTBEH LN CBAICH — JIIA H3YHCHMA CROHCTE BEUICCTH W
KUMMUCCKHX  PeaKUHil, eCTECTHEHHO-HAYYIIbIe  MCTOAL  OO3ans -
HABIIOEHHE, W3MEPEHHE, MOJeIMpoBaliue, IKCICPUMEHT (pealllbHb H
MBLICIIEHHBII ).
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9 KIACC

BemnecTBO H XHMHYECKARA peaKilus

OKHCITHTENLHO-BOCCTAHOBUTEIbIBIE  PCAKILTH, STeKTPOHHBIH  DanaHc
OKMCTATE/IBHO-BOCCTAHOBUTENBHOH  peakiiy. CoctasneHue  ypaBHeHHi
OKHCITHTENBHO--BOCCTAHOBHTENBHBIX peakupili €  HCIONB3OBAHMCM  METOAd
sneKTpOHHOTO DanaHca.

[loHsTHEe O CKOPOCTH XMMHUECKOH peaKiiH. Toustue o0 obpaTMbIX H
HeobpATUMBIX XHMWHCCKUX PeariiiX. [TousTHe O TOMOTE€HHBIX W TeTEPOreHHBIX
peakuysix. [loHATHE O KATATH3C. [loHsTHE O XUMHYECKOM paBHOBeCHH. DPaKTOPLI,
BIMSIONHE HA CKOPOCTh XMMHHYECKOH peakli H [OMOKEHHE XHMHYECKOTO
pagHOBECHS.

KiaccHbUKalis XMMHHCCKAX PEaKiiu (10 pasaviHbIM npu3Hakam (1o 4uCy
¥ CcocTaBy YYACTBYIOUIMX B peaKkuyy BEIICCTB, 1O TemioBoMY 3(POheEKTy, 110
H3MEHEHHIO CTENeHEH OKMCICHMs XUMMUYECKHX SIIEMEHTOB, 110 00OpaTHMOCTH, TIO
Y4ACTHIO KATaIW3aTopa). JK30- U SHIOTEPMWYECKHE PEaKITUy, TEPMOXUMUUCCRHC
ypaBHEHUS.

Teopus 3MEKTPONUTHYIECKOH AUCCOLHALIH. DEKTPOIUTH 1 HEBNCKTPOTHTEL.
KaTyoHbl, auioHsl. MexaHusy JHCCOUMANNH BEUIECTB C PA3MUYHBIMH BUIIAMH
xuMuueckoi cpssu. CTeneHb AHCCOUMAIIMH. CunsHble ¥ caadble 2JIeKTPOIHTSL.

Peakiiuy HOHHOrO 00MEHa. YCNOBHA [IPOTCKAHWA peakiuil HoHHOro 0OMEHa,
(ofuple d COKpalléHHble WOHHLIE YPaBHEHIA peaximii. CpoicTsa KHCIOT,
OCHOBAHMIT M coled B CBeTe rpencTaBieHUH 06 DJIEKTPOMUTUYUECKOH
nuccorralyi. KadecTseHHBIE PEAKIIAH HaA HOHBL. [ToHsaTHE O MMAPOJTH3E CONEH.

Xumuueckutl IKCREPUMEHIT.

O3HAKOMJICHME C MOJEIAMM KDMCTANIMYECKHX PEmCTOK HEeOpraHMHECKux
BEIIECTE — META/UIOB M HEeMETalloB (rpadura ¥ anMasa), CMIOKHBIX BEIICCTB
(xa0puma HaTPHA), HCCIENOBAHUE 3aBHCHMOCTH CKOPOCTH XMMHYCCKOH peaKiny
0T BO3JEHCTBHA PasIMMHBIX (DAKTOPOB, HWCCICNOBAHHE 3TEKTPONPOBOAHOCTH
pACTBOPOB BELIECTB, TpoLecca AMCCOLMATIHH KMCITOT, mesodell u  CoTlel
(BO3MOKHO ~ MCTIOJL30BAHHE  BHICO MAaTEepHAJIOB), IPOBEJCHUC  OIBITOB,
WLIOCTPUPYIOIMHX ~ TIPH3HAKW  [TPOTCKAHMA peakuuii  MOHHOro  0GMeHa
(oBpazoBaHuMe Ocajika, BBlIENEHHE Ia3d, obpazoBaHiHe BOIbL), ONBITOB,
HINOCTPHPYIOWHX — TIPUMEPH OKMCTHTENBHO-BOCCTAHORHTENMBLHBIX  PeaKuMH
(ropenue, peakUMn pasToKCHN, coeqyiHeHUs ), Paco3HaBanne HEOPTaHH'IECKHX
BeUlecTs ¢ TOMOMIBK  KAYECTBCHHBIX  PEaKmuii HA  MOHBI, PEIICHHME
IKCTIEpUMEHTAIBHbIX 3871a4.

HemMeTaIbl H HX COSTHHEHHHA

O6mw@as XapakTepHCTHKA [ANOrcHOB. OcobeHHOCTH CTpoeHHd AaTOMOB,
XapaKTepHbie CTEIEHH OKMCIEHUS. Crpoerue U (U3MHECKUE CBOHCTBA IPOCTRIX




BElIECTB — TaloreHoB.  XHMHHECKHE croficTRa Ha TIpHMepe  xJjopa
(B3aMMojeiicTBrHE C METallaMu, peMeTaTiaMu, [menodamu). XIopoBoaopord.
ConsHas KMCIOT4, XUMIHECKHE CBOACTBA, MOJYHCHHE, npuMeneHue. [ledcTBHC
X7I0pa W XIOPOBOJOPOAA HA OpraHHiM yenopeka. BaskHeluiHe XJTOpHIOBL M HX
HaxoxkeHHE B IpHpO/IE.

O6mas xapakTepucTHKa 3MEMEHTORB VIA-rpynmbi. OcobeHHOCTH CTPOSHHSA
ATOMOB, XapaKTepHble CTeNeHH OKUCICHHA. Crpoenue u (hHu3MIECKHE CBOHCTBA
MPOCTBIX BELIECTB — KUCTOPOJIA 1 CEpbI. AnjoTponubie MojMbUKaIMY KHCITOPo/ia
U cepbl. XHMHYCCKHE cBoiicTea cephl. CepoBoopojl, CTPOEHHE, (uzHyecKue H
xuMpueckie csoiictBa. OKcHIBl CEphl KaK NPEeACcTaBUTEIN KUCJIOTHBIX OKCHIOB.
CepHas  KMCTOTA, (hp3pyeckue M XMMHHECKHE cpoiictBa (oDmMe Kax
[peacTaBUTENs Kiacca KUCIOT U crefAduyeckue). XHMUYECKHE PeaKInH,
neiamue B OCHOBE NPOMBIIIIEHHOTO criocofa [MOMy4eHHsl CepHOH KUCIOTHI.
TTpuMeHeHWe CEPHOM KHCIOTEL Cony cepHOil KMCTOTEI, KAYECTBEHHAA PEAKLMA Ha
cyab(ar-uon, HaxoxncHue cepel H eé coenWHeHHiT B MpHpofe. XUMUYECKOC
3arpsA3HEHHe OKPYKaIOWEH Cpelbs coeMHeHHAMMA cephl (KHUCIOTHBIE JM0FIM,
jarpA3HeHHe BO3TyXa H BOJ0EMOB), CIOCOOL! €70 NPEAOTBPALICHHA.

O6mas XapakTepHCTHKa 3JEMEHTOB VA-rpynmet. OcobeHHOCTH CTPOEHHA
ATOMOB, XapaKTepHble CTEMeHH OKWUCIEHHH. AsoTr, pacnpocTpaHeHHe B IPHPOAE,
husHIECKME B XMMUHECKHE CBOHCTBA. KpyroBopoT a30Ta B NPHPOJE. AMMHEK, €T0
(H3MHECKHE W XHMWIECKHE CBOJCTBA, TIONYUYEHHE H TIPUMEHEHHE. Conm aMMOHHA,
ux (pU3HYECKHE U XMMHYECKHE CBOHCTBA, IPUMEHCHHE, KauecTBeHHas peaxius Ha
MOHEL AMMOHMS. A30THAs KHMCIOTA, €& TOJyYeHHe, (UIMHECKHe H XVMHUYSCKHE
cRoficTea (0OmMe Kak TIpE/ICTABMTENA Kiacca KHCJIOT M CHEIHDHUYECKHE ),
Mcnonb3oBanye HUTPATOB W CONeH aMMOHHZ B KAHCCIBE MUHEPATBHBIX
ynobpenuil. XuMUWIECKOE 3arpsA3HEHNE OKpY:KAMOLEeH CPelIbl COSIHHEHHAMIE 43072
(KMCOTHBIE [OWOM, 3arpA3HEHHC BO3NYXd, MOHUBBL n Bopoémos). Dochop,
A/IOTPOTHEIE MoAu(HKaLHE Qochopa, huspUecKUE W XMMIHECKHE CBOHCTBA.
Oxcun ocdopa (V) B gochopHas KUC/10Ta, husMleCKIe H XUMUYECKHe CBOHCTEA,
noayuerne. Mcnonb3osanue docdaros B KauecTBE MAHEPATbHLIX yaobpeHui.

OB6uas XapakTepucTuka aneMeHToB IVA-TpyTIEbL OcobeHHOCTU CTPOEUAA
ATOMOB,  XapaKTepHble  CTENeHH  OKHCIEHHH. Yrnepoa,  annoTpolibie
Momu(pUKaIH, PaclpocTpaHeHue B NpUpOIe, huzMyeckHe W XHMHYECKHE
cpoitcra, Ancopbuumsi. Kpyrosopot yrinepoad B pHpole. Oxcuapl yriaepoja, Hx
duspyeckHe W XWMHHYECKHE CROICTBA, JMEHCTBHE Ha JKHUBble OpraHHiIMbl,
nojydenve B NMpHMEHCHHE. Jkonoruueckne npobnemsl, CBA3AHHBIC C OKCH/IOM
yraepoga (IV), rumotesa riobaisHOro MOTEMUIEHHA KIMMATa, mapHUKOBBLH
apdert. YronpHas KHC/I0Ta H e€ comd, UX QU3HUECKHEe H XUMHUIECKHE CBOMCTBA,
mojydeHne W TpuMeHeHwe. KauecTBeHHAs peaxilis Ha KapOOHAT-HOHBL




Wcnoap3osanue KapOOHATOB B ObITY, MEOHIIMHE, MPOMBIIINICHHOCTH H CEIIBCKOM
X03sHCTBE.

[lepBOHaYANLHEIE NOHATHA 00 OPraHHYEeCKUX BEILeCTRax Kak 0 COeIMHCHHAX
yruepo/a (MeTaH, 9TaH, STHIIEH, AUETUICH, 3TAHOMN, TIKHUEPHH, YKCYyCHas KHCTTOTA ).
[pupoaible HWCTOHHMKM YTTEBOJOPONOB (Yroib, HPUPOIHBIA ras, He)Ts ),
npoaykTbl WX TiepepaboTku (OeHsuH), uX poib B ObiTy W MPOMBILLICHHOCTH.
[Toustre 0 GHONOrMHYECKH BAXHBIX BELECTRBAX: KUpaX, Oe/lkax, yrieBojax —  HX
poid B KWM3HM UelnoBeka. MarepHanbHOe CAMHCTBO  OPraHM4eckuX W
HEOPrauMyecKHuX coeJHHEHHH.

Kpemuuii, ero Qu3ndeckue M XUMHYECKHE CBOHCTBA, TIOMYYeHHC W
npumeHenue. CoequHeHus KpemHus B mpupome. OOume npeacrasienus o0
okcuae kpemuua (1V) v kpemaHeBoi xucnore. CHAMKATEL, HX HCIO/Ib30BaHHE B
OBITY, B NPOMBIIITEHHOCTH. BaxHeHlIne CTPOUTENbHBLIC MATEPHAIBI. KEpaMHKa,
cTeKmo, ueMeHT, Oerton, kenezoberon. [lpobaemel Oe30macHOro MCNO/L30BAHHA
CTPOHTEILHBIX MATEPHAIOB B TOBCEIHCBHON KH3HH.

Xumuueckuin IKCREpUMeHm:

HiyueHne 0OpaslioB HEOPraHMYecKHX BeLecTB, CBOWCTB CONSHOH KHCIOTHI,
IIPOBEIEHHE KAUeCTBEHHBIX PeakiHil Ha XIOpHA-HOHRI H HAOMIOIEHHEe NPH3HAKOB
HX [POTEKaHWs, OTEBITH, OTpaKawoliue GH3UYeCKHe W XWUMHYECKUE CBOHCTBA
FajoreHOB W WX COeIHMHeHHH (BO3MOMKHO MCIIONb30BaHWE BHISOMATEPHAIOB),
o3HakomieHHe ¢ ofpasmaMu  XJOpUIOB  (rajJoreHuoB), O3HAKOMIEHHE ¢
oOpaszuaMi  cepsl H  e€  COGAMHCHMAMHM  (BO3MOXHO  HCIIONB30BAHHE
BHJIEOMATEPHATIOB), HaOMIOAeHKe npouecca 00yrIHBaHNs caxapa MoJ JeHCTBHEM
KOHUEHTPHPOBAHHOH CEPHOH  KHMCHOTHI, M3YYEeHHEe XHMHYECKMX CBOWCTB
pa3baBieHHOM cepHOH KHCIOTbI, IPOBEIEHNE KAYECTBEHHOW peakiiuy Ha cyibdar-
HOH W HabmiogeHue npusHaka e€ NpPOTeKaHWd, 03HaKOMIeHHe ¢ (PH3INMECKHMH
croiictBaMu azora, dochopa ¥ HMX CcoeJWHeHHH (BO3MOXKHO HCHO/L30OBaHHE
BHICOMaTepHANIOR), oOpaslaMi a30THRIX H GocdopHBIX yIoOpeHul, NoNy4eHHe,
cobupanue, pacmo3HaBaHMe M M3YHEHHEe CBOHCTB 4MMHAaKa, [pPOBEICHUE
Ka4eCTBEHHbLIX peakuui Ha noH aMMouus U docdar-HoH M U3yUYEHUE TIPU3HAKOB
MX NPOTEKAHUs, B3aUMOICHCTBHE KOHUEHTPUPOBAHHON a30THOM KHCIIOTBI € ME/IbIO
(BO3MOKHO  HCMNONBI0BaHHE  BHJAEOMATEepHAIOB),  HW3YMEHHe  MojencH
KPHCTAJUIMYECKUX peméTox anmasa, rpadura, ¢ysiepena, 03HAKOMICHHE C
npoleccoM ancopOLHH pacTBOPEHHBIX BeNIECTB AKTHBHPOBAHHBIM YIIEM H
YCTPOHCTBOM MPOTHBOTA3a, Nnoayvyenue, codupaHue, pacno3HaBauue u U3ydeHHe
CBOHICTB YTJIEKHCIIOrO ra3a, IpoBeleHHe KaYeCTBEHHBIX peakuuid Ha kapOoHar u
CHIIMKAT-HOHBI M HW3YYCHHE TMPH3HAKOB KX [pOTEeKaHHA, O3HaKOMIEHHe ¢
TIPOJIYKIIMEH CHIMKATHOW TIDOMBIIIIIEHHOCTH, PELIEHHME IKCHEPHMEHTA1bLHBIX
3anay4 1o TeMe «BawkHeHIIne HeMeTal/Ibl 0 WX COSIMHEHMAY.




MeTanlki H HX coOeIHHeHHH

O6mas XapakTepUCTHKa XHMHIECKHX 2IEMEHTOB — METAIOB HA OCHOBAHHHY
ix TOJNOMKeHHs B ITepHOJMYECKOH CHCTEME XMMHYECKHX snementos Jl. WL
Menneneesa u ctpoeHns atoMoB, CTpOSHUE METAMIOB. MeTtannuyeckas CBA3b H
MeTalnMdeckas — KpUCTAIIMHYecKas — pelieTka. ITeKTPOXHMHYECKHH Al
HANpPsKEHKUH MeTaIoB. Pu3MYeckue 1 <HMWYecKHe cBoiicTBa MeTallnos. O0He
criocoBpl  Monydenus MeTannos, [lOHATHE O KOPPO3UM METAIOB, OCHOBHLIC
criocobel 2amuTel HX o1 Kopposud. Crumasbl (cTanb, HYTYH, MOpATIOMHUHHUH,
OpoHza) M X NPHMEHEHNE B GBITY M MPOMBIILIEHHOCTH.

[1lemounEle META/TBL: IMOTOKEHHE B [TepuouyecKol CHCTEMC XHMHHCCKHX
anemenrtos JI. WM. MeHaeneeBa, CTPOGHHE HMX aTOMOB, Haxo#JIEHUe B NPHPOILE.
Mdy3pueckue ¥ XMMHMYECKHE CBOHCTBA (ua npuMepe HaTpHA W kanus). OxkcHasl #
THIPOKCHILI HATpHA W Kamus. [TpumeHeHHe IIETOYHRIX METANT0B M HX
COC/THHCHHH,

[llenogHo3eMe/bHBIC  METAILTh MArHMA W KanblMii: TIOJ0XKEHHE B
Hepm;nmecmﬁ CHCTEME XMMHYECKHX 31eMEHTOB . . Mengeneesa, CTPOCHHE
WX ATOMOB, Haxoxaenue B Ipupojie. Or3uueckue i XUMIIECKHE cpoicTBa MarHuA
g Kanenus. DBaxkHelHe COeAHHEHMS KalbLusd (okcug, THIPOKCHI, COUIH).
WéeTkooTh BOABI W CITOCODE! e€ YCTpaHEHHA.

AmoMaEEN: oNoxkeAAe B [TepHOAHYECKOH CHCTEME XUMHHCCKIX 3NIEMEHTOB
JI. . Menujieneesa, CTpOeHUe aToMa, HaXOmIeHHC B npupone. PusznvecKkne n
XMMHUECKME CBOMCTBA AMOMMHMS. AM(pOTepHbIE CBOMCTRA OKCHIA M IHAPOKCHIE
AMOMHAHHA.

Weneso: mosoxenne B [Tepuorteckoll cucTeMe XUMUYECKHX 3ICMEHTOR i g
. Menjeneesa, CTPOEHHE aTOMa, HAXOXKJAEGHHE B IPHPOAC. dp3ndeckne |
xuMueckie crolicTra xkeneza. OKcHapl, THAPOKCH/IET U COMHK JKETTE3a (IT) u xemnesa
(LIT), ux cocTas, CBOACTBA M MOMYHEHUE.

XumMuueckuil IKcnepumenm:

o3HakoM/ieHue ¢ o0pasuamMH MeTalnoB H CIUIABOB, HX (hHU3UYECKHMHA
CcBOMCTBAMM, M3YHUEHHE  pE3YJIbLTATOB  KOPpO3WH  METAJIOB (BO3MOKHO
HCHONB3OBAHME BHICOMATEPHANOB), 0cobeHHOCTEH B3aMMOIEHCTBHA OKCHIA
KanbllMsi B HaTpus C BOJAOH (BOBMOYKHO MCTIO/IL30BAHME BUIEOMATEPUATOB),
pccienopadne cBoicTs KECTKOHM BOBI, MPOIECCa TOPEHUA JKelle3d B KHCA0POIe
(BO3MOMHO  MCTONb30BAHKME BUJIEOMATEPHAIOB), MPU3HAKOB  MPOTCKAHH:A
KAUECTBEHHBIX PEaKlWi HAa MOHBI: Marbus, Kajblua, aTIOMUHAL, LUHKA, Aenesa
(1) u xenesa (1II), meaum (II), HabmoneHHe ¥ ONHcaHHe NPOLECCOB OKpalllMBaus
OMaMEHHM WOHAMM HATPHMA, KalHi M Kaabuusd (BO3MOKHO HCHONB3OBAHAE
BIICOMATEPHANIOB), HCCTIEI0BaHNE aMPOTEPHBIX CBOMHCTB THAPOKCHOA ATFOMHHNAA




W THPOKCHIA LIMHKA, PELIEHAE IKCIEPUMEHTATBHBIX 3ajia4 no Teme « BakHeHIIHEe
METaI6l ¥ HX COSTHHCHHAN.

XHMHH H OKPY#AI0IAan cpeaa

BemrecrBa ¥ MaTepHaibl B NOBCEIHEBHOH JKH3HM HC/IOBEKA. bezomnacHoe
HCIOL30BAHNE BEIECTB M XMMUYECKMX peakilni B owiTy. [lepsas moMoulb HPH
YUMUUECKHX 0KOrax | 0TpaBleHHIX.

XuMiHeckoe 3arpa3HeHue OKpYXKalomend Cpelsl (mpeaeiibHas JTOMYCTHMAA
KOHLIEHTpALIHs BEIIecTs, naiee — [TK). Poas XUMWH B PEIIEHUH JKOMOTHUECKHX
npobiIeM.

XuMuueckuii IKCHEPUMER!

H3yueHue 00pa3loB MaTEpUaloB (cTexno, CIUlaBbl METANIO0B, IOTHMEPHbIE
MaTepHalbi).

Mexcnpedsmemuble CER3U

Peanuzalig MEXIpeIMETHLIX cB#3el npH H3Y9IeHMH XHMWH B O xnacce
OCYILIECTBASETCA UYepe3 HCMNONb30BAHHE Kak 0DIIMX  €CTEeCTBeHHO-HAYYHBIX
MOHSTHIL, TAK ¥ MOHATHI, SBIAIOUMXCA CHCTEMHBIMU JUTA OT/EMBHBIX Npe/AMETOB
eCcTecTBEHHO--Hay4HOTO UHKIA.

OBmue ecTecTBEHHO-HAYUHBIE NOHATHS: HAYYHBIH (AKT, rUIOTE3a, 3aKoH,
Teopus, aHaaM3, CHHTES, KnaccH(puKauMs, NepHOAMIHOCT, Habmoaeune,
SKCITEPHMEHT, MOIEAMPOBAHKE, W3MEPEHHE, MOJIENh, ABICHNE, NAPHUKOBhIH
y(dexT, TEXHO/OTHS, MATEPHAITBL.

®usuKa: Marepus, aToM, 3JEKTPOH, TPOTOH, HEHTPOH, HOH, HYKIHA,
W30TOMLI, PanlHOAKTHBHOCTh, MOIEKYTa, 3/leKTpUHecKuii 3apsa, TIPOBO/HUKH,
MOAYIIPOBO/IHAKH, THIICKTPHKH, (OTO3MEMEHT, BEIUIECTBO, TellO, 0OBEM,
arperaTHOE COCTOSHUE BEIUECTBA, ra3, pacTBOpP, PACTEOPUMOCTS, KpHCTA/THYeCKas
pPeMIETKA, CIUIABbl, (U3MYECKHE BENMTHHBI, C/MHHIA MIMEPEHUA, KOCMHYECKOoe
NPOCTPAHCTBO, TAHEThI, 3BE3/1B, CoJnue.

Buonorus: oTocuntes, Ibixanue, Guocdepa, KOCHCTEMA, MHHCPATBHBLE
y/10GpeHHS, MUKPO3IEMEHTEL, MAKPO3IEMEHTDI, IHTATE/ILHBIE BCIIECTRA.

I'eorpadus: armoctepa, ruapocepd, MHHCPANbL, TFOPHBIC MOPOIRL,
NoJie3HbIe HCKoMaeMble, TOIIHBO, BOAHBIC PECYPCHI.
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