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MOACHHTEIBHAH IATIHCKA

IlporpamMMa Mo XMMHH HA YPORHE OCHORHOTO obDuwero ofpazopanns
COCTARIEHA Ha ocHoBe TpehoBaERA K peIVvILTATAM OCBOCHHE OCHOBHOH
ofpasoBaTENEHON OpOIPaMMEL OCHOBHODD 0Bulero obpasosasi, NPeIcTABISHHEX
g @'OC OO0, a Takwe HA ocHoRe QegepansHeil paboueii  nporpaMMer
BOCTIHTAHHA M ¢ Y4ETOM KOHUSIIHME Ipenoaasanus yuebHoro opeamera « XumMHa»
B 0DpA0BATENLHEN opranmsaHny Poccniickol Denepaumn,

[MporpaMmMa o xEMHH 38T DPEACTARNEHHE O lensx, obmefd crparterd#
obVeHHES, BOCTIHTAHHA H pAsEHTHE O0YYalOIMXCS  CpedcTEAMH  yuebHOIO
NpenMeTd,  VOTAHARNMBAST  ODASATENbAOE  MPEfMETHOS  CONCPIKANNHE,
MPENYCMATPHBAST PACOpeieleHHe er0 [0 KAACCEM H CTPYKTYPHPOBaHHE IO
pazielaM E TeMaM OpolpaMMbl [0 SHMHHE. OIOPSOCIHCT BEOTHYCCTROHHERE H
KAYeCTEEHALIE XAPaKTEPHCTHEH COACPAAHHE, PEROMEHIVEMYIO
NOCTENORATENEHOCTE  HIVIEHHA XHMHR ©  y4B8ToM  MESTPESIMETHRIX M
BHYIPHOpEIMETHRR  chgzefi, normksm  yuelporo npougccd, BOIPACTHEIX
ocoDeHHOCTEH  ODYYAIONMXCH, ONpEleiseT BOIMOKHOCTH MpefMeTa I
peATHIAIHA TpeDOBaHHA K pelynbTaTaM OCBOCHHA OCHOBHOH oDpasoBarelnpHONA
NporpaMMel Ha YPOBHE OCHOBHODO obmero obpasoBafms, a Talke Tpebopanuii K
pe3yneTaTaM o0VIEHHE XHMHH Ha YPOBHE Uenei H3yueHHA NpeaMeTa B OCHOBHRIX
BHIAOE }"I'Eﬁﬂﬂﬂﬂﬁ-?ilﬂ-ﬂﬁﬁ'ﬂﬂbﬂﬂﬁ AeATENRHCTH Dﬁj“iﬂiﬂﬂlﬂrﬂﬂﬂ no CCBEOCHHED
VeDHOTO COIepPAEHHI.

3HanHe XHMHH CAOYEHT OCHOBOH Janms QopMHPOBAHHS MHpPOBOIIpEHHA
oDyHMIOIMErocs, ere NPeAcTaRieHdi 0 MATEPHATBEHOM EIRHCTRE MHPA, BAWHYIO
pons HIpawT GopMUpyeMbie XUMHeH DpejcrasfieHHd 0 B3aHMODpeRPalleHHAIx
SHEPTHM H 00 3BOMOIMHE BEIIeCTBE B NPHPOAS, 0 NYTAX PEeHHA THoDATEHLIN
npobnes YCTOAYHBOTD PAIBHTHE HEeNOBE4ECTBA — CRIPBEBOH, 3IHEPIeTHHSCKOH,
TTHINEROH M 3KONOMHHeck0i 62300aCHOCTH, NPODIEM 3IPAB00ONPaHEHHA.

HayqenHe xHMHH:

CcNoCODCTEYET PeaIHIANHH  BOSMOKHOCTEH I CAMOPAiBHTHE H
dopMupoBAHEI KYIBTYPE! AHYHOCTH, ef ofmel ¥ QyHKUHORANLHOH [PaMOTHOCTH;

RHOCHT BKNag B (OPMHPOBIHHE MENIIEHHS H TEOPUYECKHX cnocobHocTed
Gﬁﬁﬂiﬂmmi:ﬂ, HABBIKOR WX  CAMOCTORTSIEHON }"':IEﬁHﬂf-i ACHTEIRHDCTH,
IRCHCPHMCHTATRHRIN. H HCOCHSHOBATCNRCHKEX }'MEHHH, HeoDXOTHMEIX KAK B
NOBCEIHEBHON AN, TAK H B OPpOMeccHOEANEHOH AeRTeREHOCTH;

AHAKOMET <O ﬂH'EH.HITJI:IKﬁﬁ HAVHHOTD MBITIITEHHSA, 3EKTaILIBACT OCHOHE
HENOCTHOND B3TNALA Ha SOHHCTS0 OPHPOUL H YeN0BSKE, NEIHETCH OTHETCTBEHITEIM
FTANOM B QOPMEPOBAHENA SCTECTREHHO--HEYTHOH rpaMoTROCTH ofyyaommses,



emocobereyer GOPMHpPOBAHWI [EHHOCTHOID OTHOUICHHA K ECTECTRUHHO-
~HAYVIHLIM IHAHHAM, K MPHPOIe, K 9e10BeKY, BHOCHT CROM BKIAT B DKONOrHYCCKOE
obpasoBatHe 0D YHAIHXCH.

lannrie HappasneHus & OOYHCHMH XHMHH OOCCIeMHBAKICA CTEUHpRROE
cojlepianus  yqeOHOrO  mpeamera, KOTOpRIH  ABIMETCH  MENaroTHYCCKH
ATANTHPOBAHHBIM OTPRRERREM Da30B0H HAYKH XHMUE HA onpeleEHHoM FTane et
PAIBHTHA.

[Cype XmMpH HA VPOBHE OCHORHOMD ob0mero odpasoBadis OPHEHTHPORAN Ha
OCBOEHHE ODVHAIIAMHCHE CHCTEMBl TEPBOHAYANBHRX TIOHATHH XHMMH, OCHOB
HEOPIEHAYECKOH XHMMHH H HeKOTOPRIX OTABIbHELX  3HAYHMEIX TOHATHH
OPraHuIeckoN NHMHN,

Crpykrypa CONCDKANAA NMPOTPAMMEL MO XHMHEA CQOPMHAPOBANA HA OCHOBE
CHETEMHOTD TMOAx0ga K of msyvcHuio, Cofepanie CEIanbBacTCd A3 CHOTEME
MOEATHE 0 XHMEYECKOM MIEMEHTE H BEIISCTBE H CHOTEME] TIOHATHI 0 XHMHYCCKOE
peaxumn. (0e 5TH CHCTEMBl CTRPYETYPHO OPPaHH30BAHE [0 IPHHIMDY
NOCISAOBATENBHOTD PA3RHTHA 2HAHAE HA OCHORE TEOPETHHECKHX TIpe/ICTAR TeHH#E
PA3HOTG YPOBRHA:

= ATOMHO--MOJICEYIAPHOND YUCHHA KK OCHOBE! BCErD SCTCCTROZHAHKHA,

= HMepronmgeckoro axoma . M. Mennenecsa Kag 0CHOBHOTO 33KO0HES XHMHH,

— YYEHHA O CTPOBHUN ATOMA K XHMHPUECKOH CEAIH;

~  OpelcTasneHHid  of MeETPONMTHYeCKOH JIHCCOUMAITHH  BElecTE B
PECTBOPAX.

TeopeTuieckie IHaNHMA PACCMATPHBANMCA HE OCHOBE  IMIHPHYECEH
NONVYeHNLX H OCMBICTEHHBX QAKTOR, PAIBEBAIOTCH NOCASIOBATEIBHO OT OJHOTO
VPOBHA K JAPYIOMY, BRITOMHAA OYHKOAH OORACHEHHS H . NPOrHOIHPOBAHMKS
cBOHCTR, CTPOSHAS M BOIMOMWHOCTEH NPAKTHYECKOTD NPHMEHEHHH H DOIYHeHRS
HIYUaeMEIX BELIECTH,

Ocpogume NPOrpaMMBl 110 XHMHH  cOCoOCTBYST  QOPMHPOBEHIO
npedcTasieHHA 0 XHMHAYeckoli cocTapmomel Hay HOH KapTHHE MHPA B JOTHKE
gf CHCTEMHOH NpHPOIE], UEHHOCTHOTO OTHOIEHHA K HayIHOMY 3SHAHHIO H
MeTONAM H03HAHES B HAyke., HIvJeHHe XHMEHM NPOHCXOAHT C (pHBIETeHHEM
THaHHR M3 PAHEeE HIYISHHBIX yueOHBIX nNpeaMeron: «ORpymmIONINE MHPD,
«Bronorus. 5-7 xaacesy 0 «DuIvEa. 7 Kiaccy.

[Mpu  wsy4eHHH XHMHH NPOHMCXOAHT (JOpMHEpPOBARHE IHAHME OCHOB
XHMHYECKoH HaykH Kak ofNacTH COBPEMEHHOID €CTECTBOIHAHMA, MPAKTHYECKOHN
AEATEIRHOCTH YeJOBEKA M Xak OOHOIO W3 KOMNOOHEHTOB MEDPOBOH KYIRTYPHE.
Janaua yueOHOTO NPEIMETa COCTOHT B (POPMMPOBAHHH CHCTEMB XEMHMECKHX
sHaHAl — BasHeimuyk GaKTor, MOESTHE, JAK0H0B H TEOPETHYCCKHE TIONO0WMeHHH,
nocTynaey  00OOMCHRN MHPOBOSIPEHYECKOT0 XapakTepa, H3IBIKA HAYKH, B



NPHOGIIERHH K HAYMHRIM METOIAM [0IHAHME NPH HIYHEHMH BEMECTs H
KHMHEECKHK peakiini, B QOpMHPOBAHHE H PA3BHTHH [OIHARATENLHEIX YMCHAH H
HX OpHMEHeHHH B yuelHo-mosmaparensHoll H  y4eDHO-HCoCIEA0BATENBCKOH
AesTelBHOCTH, OCBOCHMM npasai DezomacHoro oOpallcHHA © BENIECTEAMH B
NOBCEHEBHOMN HIEIHH,

Tlps Way9eHHH XMMIDT Ha YPOBHE OCHOBHOTO 0Buwero ofpasnRani BaKHOS
SHATEHHE MpRODpeIn TAKHE [IeTH, Kak;

— DopuMMpOBAHEE WHTENEKTYANEHO PABHTON JNHYHOCTH, rOTOBOH K
CaMe0DpasoBAHHIO, COTPYIHHYECTRY, CAaMOCTOATSIRHOMY NPHESTHE) pPellcHHH,
cpcolHOH aIanTMpoBATECA K DRICTPO MEHAONTHMCH YCAOBHAM #HIHH,

-  HANpABNIEHHOCTh COYYEHHMA HA  CHCTEMaTHuecKoe  nphrobuiende
OOVIAIIAXCA K CAMOCTOATENBHONR MO3RABATEALHOH TeATeNRHOCTH, HAVIHBM
MeTOAAM MOHAHHS, DOPMEDYIOUIMM MOTHEAIHID H passeTe chocobHocTel K
XHAMHIL;

— ofecneyenne Veuosui, cnocofeTEVIONMY NpHotpererui oDy HaiITiMIacE
ONEITA Pa3noo0pPA3HOH MEeSTeIRHOCTH, HOTHAHHA W CAMONOIHAHHA, KMOMCBRIX
HABLIKOD (KMOYSEHX KOMISTSHIHE), WMEIOMMK YHHBEPCAIBHOS 3HAYEHHE A
PRAUTHYHELX BHIOR JEATEMEHOCTH]

- topmupopanre obmefl  GyHKUMOHANEHOH H  ECTeCTBEHHO-HAYYHOMH
IPEMOTHOCTH, B TOM 4HCIE yMeHHWE O0OBACHATE M OUCHMBATE HEUEHHA
OKPYEAIIET0 MHPA, WCHONL3YS 3HAHAN W OOLIT, TOMYIEHABIC TPH W3Y4CHHH
XHMHH, TPHMEHATE WX TpPH pPelleHHHd NpolmeM B [OBCEIHEBHOH FHIWH H
TPYIOROH IEATCIBEROCTH,

~  dopuupopanze Yy O0YJAONMXCE TYMAHHCTHYCCKHX —OTHOLIEHHH,
OHHMEHHE [EHHOCTH XAMWYECKHX JHaH#H 108 BRPAOOTKH SEONOTHMECKH
nelecoofpaInore DoBENeHHs B ORTY W TPYAOBOH JCHTENRHOCTH B nemsy
cOXpaHEHHA CROSTO ANOPORLA B OEpYEatomel npHpoamod cpensy

— pASBHTHE MOTHEANHHE K 0O0v4eHHI, crocofHocTedl K CAMOKOHIPOMO H
CAMOBOCIIMTAHHIG HA OCHDBE YCBOCHHA OOINEHUENDBENMECKHX  IEHHOCTSH,
FOTOBHOCTH K OCOSHAHHOMY BHIGOPY Npodd ¥ HANPABACHHOCTH NANEHEHEro
obyaeHHA.

Ofimee uHcNo 9ACOB, OTRGOEWHEIX ONA MIYYCHHA XHMHH Ha YPOBHE
ocHOBHOTD 00mere obpasosanud, cocrarnaer 136 wacos: s 8 kiacce — 68 acos (2
yaca B Hememo), B 9 knacce — 68 wacon (2 9aca B Benemo).



COAEPKAHHE OBYYEHHH

8 KIACC

TlepeoBavaibable XHMEECKNE NONATAT

Mpeamer xumiH. POTE XHAMHH B ®HIHH 9ei0Bera. XuMus B CHCTEME HAyK.
Tena w Bemecrsa. OuamveckHe CBOHCTEA BemecTs, ArperarHos COCTORHHE
BEMIECTE. [TOHATHE O METOJAX NOIHAHAY B XHMUH. YHMCThe BEIIECTRA H CMECH.
Crocolsl pasgeneHmd CMecei.

ATomMEl H Momexyas. XAMEYecKHe oneMeHThl CHMBONEL XHMHIECKHX
anemerToR, [TpocTsie M CNOMKHRE BESCTRA, ATOMIO-MONSKYIAPHOS YICHHE.

Namuueckas Qopyyia.  BaleHTHOCTE ATOMOB NEMWYECKHX SUEMCHTOR.
JaKDH TOCTONHCTEA COCTARA  Bemects. OTHOCHTENLHAs ATOMHAH MECCA.
OrnocHTelEHaA MOIeKynspHad Macca. Maccosad nons XHMASSCKOTO JJIeMCHTA B
COCOHHEERH.

Konuuectso semectea. Moms. Monapras macca, Baamsmocsash KOMHYECTEA,
MACCH! M HHCIA CTPYKTVPHRIX eIMHED Bewecrsa. Pacqérsl mo  dopnynan
NHMHUCCKHX COSTHHE HI,

dmpvecKe B XAMHYECKAE SareHs. XHMEIecKad Peaxima 1 ed NpHInaK.
JaKOH COXPAHSRA MaccH BEMECTH. XHMHHECKHe ypasHeHHA Knaccmdmianns
KHMHYECKITY PeakiHil (coeHHeRns, PasloKeHid, 3JaMEleHns, 0DMeHa).

XM Eeckitl IKCHE MEH

SHAROMCTREO © XuMuueckoll mocydod, mpasknaMy pabors B maboparopdd H
nprEMaMA obpanenna ¢ TafiopaTopHeiM ofopyIoBaneM, HIYICHHS H OTMHCAHHE
DUsMGECKEX  CcRoficTE  ofpa3NoB  WEOPraHMuecKMX  BEMECTE, HAOIMOICHHE
drsmveckux (InaBACHWE BOCKA, TANHME [bJ3, PACTHPEHHE CAXapa B CTYTIKE.
KHMEHEE H KOHIEHCAIIEN BOJRD) H XMMPYccKHX (FOpeHHE CBEYH, MPOKATHBAHME
ME/IHOI NPOBONOKH, BIaHMOJEACTENS MENA ¢ KHCIOTOH) ABiIeHHH, HAOIIOTEHHE |
ONECAHHE NPHIHAKOR APOTERKAHNA XHMHGCCKHX DPEeakinH (pasmmmeHHe caxapa,
BraHMOACHCTRENE ceproil KHMCHOTE ¢ XAopHion Dapus, pasfnowenHe IHAPOKCHIA
s (11} MpH HArpeBaHyl, BIauMogeiicTBIe #elesa ¢ pacTeopon cotu mem (1T),
payueHde crnocoboR pasieneHdd cMecel ¢ MOMOLINIO MArHWTA, DHILTPOBAHHE,
REIIAPHBARHER, AHCTHANAIAS, XPOMATOTPahus, POBEIeHHE OMHCTKH NOBAPERHOH
comm, HabmoAeHHe M OOHCAHWE  PesyIeTaToR  NPOREIeHHS  OfIhITE,
HAMOCTPHPVIONIETG 3AKOH COXDAHEHHA MACCH, COITANHE MONSIEH MOJCKyn
(apocTepEeBEIX ).

Bamuciimpe npecTABHTETH HEOPTANHYECKEX BEMCCTR

Bosmyx — eMeck rasos. CocTas sosjyxa, KHcnopon — saeMeHT B OpOCTOE
peniecTho, Haxmimenue KHCIOpoda B npHpoge, QUIHYSCKAE M NHMEYCCKHE
croficTsa (peaxtmm ropenms). Oxemuwl. Ulpewvenenme kHcropoga. Cnocodsl



MONy4eHHs  KMCmopoia B 1afOpaToOpHH H  NpoMBIEIEHHOCTH. Kpyrosopor
KHCHOpONA & Tpkpoie. O30H — ANTOTROIHAS MOIH(VHRAINE KNCIOpo/Ia.

Temnmopoli >dderr xampdeckoll pLAKIGIH, TEPMOXHMEMECKHE YPARHCHHE,
JK3I0- W IHgorepMudeckde peaimnn. Tonnuso: yrois # MeraH. arpaiHcHHAS
BOZHYXRA, YCHIEHHE NAPHHKOBOID 3djiexTa, PAspyIleHHe 030HOBOIO CIOH.

Bogopog — afieMeHT W npocToe Bemecrso. Haxowpesme sonoponia B
npEpoge, (JHIATECKHE W XHMWMECKHE CBOMCTRA, NPUMEHCHHE, CMOCoDL
nonygerns. KucnoTs # colTA.

Mongpasit 0dsén razos. PAcTéTs No XMMHIECKHM YPABHCHHAM.

dyopueckde  cpoficTRa  Bomm.  DBoma  Kag  PACTEOPHTENB. PAcTRODEL
HacwimenHbl¢ ¥ HEHACLIMEHHRE PAcTBOPLl. PACTROPHMOCTE BENIECTE B BOJE.
Maccomas OONR BELIECTRE B pacTRope. XuMideckHe croficTea sogsl. OCHORAHAA.
Polts pacTROPOR B TIPHPOIE H B JKHIHH Ye0BeKA. Kpyroeopot BOAR B TpPHpOne.
JarpasHeHHe NPHPOIHER BOI. (XPaHa B (HHCTKE TPHPOIHEX BOI.

KnaccHpHKAME HEOPTAHHYECKHX coemuuenni, OrcHmel. Kiaccuduranns
oxcupoB:  comeobpasyiomme  (OCHOBHEIE, KHCNOTHbG, AaM@OTCpHEE) ®
neconeobpasyromie. Homenrmarypa okcanom. OHImMeckHe W XHMHUCCKHC
cRro#icTEa okcHIOB. [loTyYeHHE OKCHIOE.

Ocnoparna. Kracondurkaliia ocHoBanMi: MmEI0MH H HepacTEOPHMLIC
ocuoBanud. Howengnarypa ocrosadiil, (PHadHecikse U XHMHMCCKHE CBOHCTER
ocHopaHAi. [lomyuerne ocHOBARTI.

Kncnors., Knaccndmxanus kucaor, HoMmesknarypa Exenotr. (PHIHTeckHe n
xEMHEUeckHe ceoficrsa kHcnor. Pan axtesEOcTH sMeTaymos H. H. bexerosa.
TomyqeHHe KIHCIoT.

Conu. HoMergnaTtypa conefl. Ouswdeckde H XHMHYECKHE CBOHCTBA CONE.
[MomyueHHE CONEH.

TeHeTHYSCKAR CBATE MERAY KIACCAMH HEOPTRHHIECKHX COSTMHEHHH.

ANumisueckiei IRCHEPUMEN R

Ka4ysCTREHITOS DF!]'.‘IB,H,EJIEHHE COMeMaais II-IEJIUIJEI-,'IEH B BOZOYXE, TIOMYHEHNe,
colHpaEne, PAaciOIHABAHWE W W3ydenue CBOMCTR Kucnopona, HabmoneHEe
HBIAHMOJIEHCTERA BeliecT® © KHCHROPOJOM H  YCIOBHMA BOIHHKHOBEHHS M
MpeKpaleH st TopeHHd  (nowapa), ossHakoMicHHe ¢ ofpasmaMB OKCHIOB H
ONHCEHAE WX CEOMCTB, noAyHeHHe, colHpanHe, paclosHABEHEE H A3yIeHHe
CBOHCTE BOAopona (roperde), ssaMMOAcHCTERE BOAOPOIA C© ORCHOOM MEIH (I}
{BOAMOMKHO HCTOMIB3OBAHHE BHISOMATEDHANOB), Hab/ONeRHe 00PasNos BellecTs
gonggecTRoM 1 Mombs, HCCNeNopaHHe ocobDeEHOCTER pPACTBOPEHHMA BEINECTB ©
panIHUHOH  PacTBOPHMOCTRIO, NPUIUTORIGHAE pPACTHOPOE © onpeaenEHHOH
MaccoBo fonell pacTBOpEHHOID BCITECTRA, RIANMOICHCTEHE BOMEI © METLIIAMH
(HaTpREM W KadhOHenM) (BOIMOKHO ECTONBIOBAHME  HHJSOMATCPHATOR),



HolledoBadne  00pailoB  HEOPTAHHYECKHX BEIIECTE PaIHAHLIX  KISCCOB,
HAGIONCHAS HIMEHEHHT OKPACKH HWHIHKATOPOR B PACTROpAX KHCIAOT H Menowed,
WayienHe BiamMogeicTRRa oxcuma megd (I} ¢ pacreopom cepHOH KMCROTLL
KHCAOT © METANNaMH, Peakii HedTpaM3IalHH, DOTyHeHHE HEPACTBOPHMEIX
OCHOBAHHHA, BEHTECHEHHE OJIHOTO METANIA [PYTHM HI PACTBOPA CONH, PEINCHHE
IKCHCPHMEHTATLHEIX 3anad no Teme «BamnelliHe KIaccul HeOpraHHyeCcKHX
COSANEHHHN.

Mepuognuecknii  3axon  w  Ileproamieckan  cHCTEMA  XWMHYCCKHX
amementor JI. WM. Mepneneesa. CrpoeHHE aToMoB. XHMEYeCRaf CBA3bL.
OxHeau T HO-BOCCTAHOBH T LIEIE PEAKIHH

[epssie monsrEH KIACCHOHKAUHN XEMTHIecKEy anemedtop. [lomsTre o
FPVINAY CXOTHEIX WIEMEHTOR (enowuuke H [MEJ0YA0IEMENbHBEIE METAMIH,
rANOIeHB], HHEPTHEIE Tasnl). SMIEMEHTE, KOTopLe 00pasyioT asMfoTepHble OKCHIE
W THAPOECHIAL

IMepro,mueckuit saxon. [epHoamaeckad CHCTEMa XHMUTOCKHK MienerTos [
M. Menjenespa. KopoTkoneprojHas H  IUHHHOMEPHOJHAS  QOPME
Mepromraeckol cHcTeMEl xumprieckny anementon [ M, Menneneena. Hepnos
i rpymmsl. DHIHICCKHH cMuicd NOPALKOBOIO HOMEpd, HOMEPOB nepuoda M
CPYTINGL 3EMEHTA.

Crpoetue atomos. Coctas aromus fnep. Hsorons. Snextporsi. Crpoenue
EKTPOHAEK  o0onouex  atomos  nepewx 20 XHMHETECKHX  BIEMEHTOS
Meprogeueckol cucrems [ M. Menneneesa, XapakTepHCTHED XHMHYECKOTD
SIEMEHTa TIo ero nojgoxerno B [leprommieckoi cucreme . M. Menneneepa.

JakoHOMEPHOCTH HIMEHCHHA pPATHycd ATOMOB XHMHYECKHX 2IEMCHTOB,
METAIAYECKAX H HEMETATTHYSCKHX CBOHCTS [0 TPYNIaM M HepROIaM,

Snavenne [lepuozpieckore jaxosa 8 [leprogHyeckol CHCTEMBL XHMHYECKIX
ANEMEHTOE JUIS PAIBHTHA HAVEH H [PAKTHKH. . H. Menpenees — yuénnif W
FpasAAHHTL

NuMmugeckas cBa3h.  KopanenTnas (nofspHas W AETONApPHAN) CBA3E.
N IEETPOOTPRIATEILHOCTE XEMAYeckHx NieMeHToB. Honmas ceiss,

Crenesr  oxHcaenus.  (OKHCIATCILHO--BOCCTAROBATENRHEE  PLaKilHEH.
[Tpoiecckt OKHCNEHAA H BOCCTAROBNCHMA, OKACTHTENH H BOCCTAHOBATENH,

Xumueckuil JKCHEPIMERT

mayuerie ofpason BEIIECTE METHINOR H HEMRTANIOS, BIaWMONSHCIBHC
FUAPOKCHIA THHEA ¢ PACTROPAME KHCOOT M IUETOYEH, IPOBCACHHS ONRITOR,
WIMHCTPHPYIOUIAX — OPHMEPEl  OKHCIHTEMLHO-BOLCTAHORHTENEHELX PeaRIEA
(ropenye, peakiuy PAITOREHH, COLIH He HEH).

Mexcnpedmemubie Caa3u



Peanmsamms MemnpesMerHbix cEasel [PH HIVIEHHH XHMHH B § Knacce
OUVIIECTANAETCH Yepes HCNo/]s30BaAHe Kak o0mEX eCTeCTBEHHO--HAYTHEX
DOHSTRI, TAK B ODOHATHE, ERIMOMIHXCA CHCTEMHERIME A18 OTHE/IRHEN MPEIMeTOn
eCTeCTEEHHO--HAYTHOTO [THEA.

(Ofmue ecTecTECHHO--HAYIHRE TOHATHAA: HAYYHLIE QaxT, THIoTesd, TCOPHA,
32K0H, AHAJIH3, CHATE3, KIACCHOHKAIIHN, nupi-lr_'r,.'ut‘{ﬂﬂé?h HaDIOIeHRE,
RCTIEPHMENT, MOSITHPOBAHNAE, AIMEPEHHE, MOTETE, ARICHHAL.

(PE3HEA: MATEPHS, 4TOM, MIEKTPOH, NpOTOH, HEHTPOH, HOH, HYKIHL,
HIOTOIEL, PATHOAXTHEHOCTE, MOTEKYIA, JMEKTPHTSCKHEH 'mpm, BEIIECTED, TEND,
ofbEM, arPETATHOE COCTONHES BEIICCTEE, I'A3, (PHINYSCKHE BEIH'HHEL, CEHHMG
H3MEPEHAA, KOCMOC, ILTSHETH, 3REIEL, Connue.

BHOMOTHS: hOTOCHNTES, IRIXaHAE, DHOC]epa.

I'eorpadus: atMoctepa, runpocdeps, MHHCPATH, TOPHEIE MOPOJIH,
MOJIEAHEIE HCEOTASMELS, TONAHED, BOTHEE PecyIChL

9 KJACC

BemecTBo B XuMAYECKas PeAKIINS

Hepuoamieckait saxon, MeproHteckan cCHCTeMa XEMAYCCKIK memenTon [
M. Menjeneepa, CrpocHHe aToMOB. JaROHOMEPHOCTH B HIMEHEHMH CBOHCTR
XHMHYECKHX ICMERTOR MEPBRIX TREX nepuonos, KANHA, EANBIHE H HX
COSMHHEHHIT B COOTBETCTRMH ¢ NoTokenwem sdemestoB B [lepHogwueckod
CHOTeME | I:.‘]'['JQEE[HEH HX aTOMOE.

Crpoesme BENICCTRA BB XHMHUYeckol cBusd. THIR KPHCTANIHYECKHX
PCETOK, 3ABHCHMOCTE CEOMCTE BEIISCTBA OT THIA KPHCTANTHIECKOH PeNETRA H
BHOA XEMIMECKOH CRATH.

Kraccrpmranua B HOMCHEIATYPA HEOPraHHYecKHX BELISCTE. MHMHYCCKHE
CEBOMCTEY BEMIECTB, OTHOCAIHXCA K PasiHdHbIM  KIRCCAM HeopraHH9eckHX
COSMMHEHRH, TCRETHYECKAA CBATL HEOPTAHATIECKHX BEIIECTB.

KngccRdHRALEA XHMHYeCKHX Peakiiii N0 pasiegnbIM IPHIHAKAM (10 THCTY
H COCTABY VYACTRYIOIIHX B PEakIHH BEUlecTs, 110 TEIUoBoMY 3ddexty, mo
HIMEHCHNIO CTETEHEH ONNCICHUN MHMHYECKHY JMeMEHTos, no o0paTHMOCTH, 00
VOECTHIO KATAIMIATOPa). JK30- H JHAOTEPMHYECKHE PRAKIHH, TERMONHMHHECKHE
YpPRBHEHHS.

[onsrse o CKOPOCTH XEMAdeckoE peaxumd. [lomsrae of ofperaMeix B
HEOOPATHMELY XHMHMECKHX pearitiax. [lonsTHe 0 roMOreHHLIX H FeTeporeHHEN
peazumix. [Tonsree o karamse. [lonaTee o xuMHYecKoM parHoBecHn. DakTops,
BIMSIOIINE HA CKOPOUTh XAMHYECKOH PeaKilii H MOAMKSHME XHMEHECKOTO
PARHOBECHA.

OXHCITHTENRHO-BOCCTAHOBHTENBHKE — PEAKUMH,  3EKTPoHHRGE  Bazanc
OKACTWTEMLHO-BOCCTaRoBATeIbHON  peaknmn.  CocrasneHHe  ypaRHeHHH



OKHMCIHTEBHO--ROCCTAHOBATEIRHEIX  PROKIOAA © HCODOABR30OBAHHEM  MCTOMR
SMEKTPOHEOTS DaTaHca,

Teopns 3neKTPOTHTHYECKDH THCCOIHANER, JIeKTPOTHTE H HEACKTPOTHTEL
Katwomsr, aHMOHEL, MexaHussM IHCCONMAIIMH BEINECTE ¢ PASIHEHEIMH BHIAMA
sHMHgeckod crisH, Crerent gacconyanyi, CHrsHEe i ciabble AMeETPOIHTEL

Peakiui HoHHOro 0bMeHa, YCIoRRS TPOTEKAHAA PeaKni HOHROrD obMmeHs,
monHEe W COKpArEHARC MOHEEIC YPaBHeRHA peakinii, CsoficTea KHCmOT,
peromaHmEl W comeil B cReTe OpeicTaBieHHit  of  SEKTPORHTHEYECKOH
nueconpamn. Kavecrpenuse peakiind Ha HoHEL [ToHATHE O THAPOLHIE conedi.

Xumuuecrut anchepricienin:

OIHAKOMIEHHE © MONEIMH KPHCTAIIHUECKHX PeINETOR HeOpraHH=ecKHX
BEMIGCTE — METAWIOB M HeMmeTamoe (rpad@Ta W anmasa), CTOMHEX BEMICCTH
(XIIOpHAA HETPHX), HCCAENOBAHHE FARECHMOCTH CROPOCTH XMMITICCKOH PedkiTHi
oT Bo3tcHCTEHS pasiMuHbLY (PAKTOPOB, HCCMENOBAHEE EKTPOIPOSMIHOCTH
PACTEOPOE BRIUECTE, OPOLECCA JMHCCONMAMH KHCOOT, medodell H coned
{BOAMORHO  ACHONBIOBAHHE  BHIEO MATEPHANOR), TPOBSACHHE OULITOE,
WUIOCTPEPYIOUWMY  TPHIHAKH  [POTEKAWAA  PeakiHil  HOHHOTO olmena
(ofpasopamie ocagkd, BEGeIenme rasa, ofpasosamse BOOET), OTNGLITOR,
HUTGOCTPHPYHOMEL  IPHMEPEl  OKHCTHIENsHO-BOCCTAHOBHTENBIbIR peaxigil
(ropeHEe, PEaKUHR PAyIOKEHHS, COLMHHEHHS), PAcnosHABAHNE HEOPraHHYECKUX
BEMIECTE € [OMOIEEN)  KAMECTBEHHRIX PEAKIHH Ha  HOHBLI, PemeHHE
ARCIICPHMEHTATEHILA a4,

HemeTa il 01 HX COEOHHEEHNA

Ofmas xapakrepucrixa rasorenos, OcoOeHHOCTH CTPOCHHH ATOMOE,
XapAKTCPHEIE cTeneHn oxucnenna. CTpoeHHe W QMIMUECKHE CBOHCTRA OpOCTHIX
pemects  —  ragoreHon.  XOMHYECKMe CBOHCTSE HA  OpHMepe  Xaopd
(nsaMmonelficTiie © METANIEMH, HEMETALIAME, MMENOYAMH). XIOPOBONODOL.
Consnas KHCOTE, XEMEVECKHe cBoficTBa, MOMyYeHne, mpumcHenme. [lefcrsie
KITOpa A XNOPOBOIOPOIE Ha OpraHEIM HenoReka. DamncHTIME XIOPHIEL H X
HEXOIEACHHE B MPHPoAE.

Ofimas xapaxreprcrika snementon VIA-rpymmbl. OcofeRNOCTH CTPOSHHT
aTOMOB, XApAKTEpHLe crenens oxmcnenms. Crpoemme m (uIEvecKHe cBOACTRA
[IPOCTHX BENECTE — KACTOPOAd B ¢ephl. ANIOTPONISE MOTHQUEAIME KHCI0pOIa
M cephl. XummueckHe choficrsa cepnl, CepoBofopos, CTPOSHHE, QUINNMCCKEE H
KAMATECKHe CROMcTRA. ORCHIB CEPhl KAK OPLACTARHTENH KHCONMOTHBIN OKCHIOB.
CepHas  ®HOROTA, (DHSHYSCKHe M XMMHYECKHC CROMCTEA (obmpEe Kak
MpencTaBdTeNs Knacca KHMCNOT B cuenudryeckne). XMMHMECKHE PeakiiHH,
NeRAUHE B OCHOBE [POMBINFEHHOID CTOC008 TMOMYYSHHS CEPHOH KHCTOTEL
MprmencaHe cepuoi xreaoTe!l. Comt cepHol KHCTOTE, KaieCTREHHAN PraklilA Ha



cymbtar-won. HaxowieHwe cepwl u ef COSIMHEHWH B TPHPOJIC. XHMHYIeCKOE
JATPASHOHNE OXpyMaromell cpenhl COSTHHEHHSMM Cephl (KHCTOTHEIE NOGIH,
IArPRIHEHHE BOFTYXE H BOOOEMOR), CTIOCOOEL 810 OPEL0TEPAIISHHI.

(fiman XapakTeprcTHka aneMeHToB VA-rpynmsl. OcobeHHOCTH CTPOSHHA
ATOMORB, XAPaKTepHhle CTEOCHH OKACTEHHL. A30T, PacipoCTpaHEHHE B [PHPOIE,
(puamecKEs 1 XHMEYECKAE cBofcTsa. KpyroRopoT asoTa B MpHpone. AMMUIE, &0
HaKNeckHe B XAMATecKAne CBofCTRa, noayvense u npaMereHre. Comm aMMOHAA,
i HaETecKHe B XIMAUECKHE cBOMCTEA, prMenerte. KauecTRERNAR PeaKMa Ha
HOHEL AMMOHNS. ASOTHAX KECHOTA, 68 monmydeHHe, QHIMYECKHE H XHMMTECKHE
ceoficTRa  (ofuIHe Kak MPEUCTABHTENH ENACCA KHCIOT H CHeHBHMECKUE).
HenoarioBaHWe HETPATOB W Cojell aMMOHMS B K39eCcTEe MHHCPATRHEDX
yiofpenuil. XAMATECKOS 3ArPAIHEHHE OKPYRAIOMEHR cpe/ibl COSMHUEHHIAMH A30TA
(KHCAOTHEIE JIOGiLH, Jarps3HenHe BO3Nyxe, noussr mn sogofwoB). Pocdop,
antorporake sogudsxsuuy gocopa, duiHHecKHe W XHMHTECKHE CBOACTEA,
Oxeun, ochopa (V) & docdopHas KacnoTa, hrusHHeckie H KEMIMSCKHE cRofAcTRa,
noiryacaue, Henomsosanse qocaion B KauecTee MEHEPAILHEN yaobpennii,

Ofmas XapaxTepEcTHEA deMenTos [VA-rpymnsl. OcoDeHHOCTH CTpoeiua
aToMoB, XADAKTEpHMLIE  CTENCHH  ORMCHeMEHs,  YTrmepon, — aloTPONHEE
MOIHpHEAIY, PACTPOCTPAHEHHE B NPHPOJE, [MHIMMECKHE M XEMHMCCKHE
ceoficrsa, Ancopfums. KpyrosopoT yraepona 8 nppoje. OxcHgsl yruepona, ux
duInueckHe M XHMHYECKHE CBOHCTRE, [EHCTEME HAa KHEHIS OpPTaHHsMb,
[OTYYeHHEe H OpPHMEHCHHE, JKOTOTHYecKHe NpOONeMEl, CBAAHHLE C OKCHAOM
yroepona  (IV), rEmoTesa rnofankHOTO0 TOTETUIRHHA KITHMATA, HAPHEKOBEIA
afberT. Vronsnas KHCIOTA H €€ comu, MX (MHIMTECKHE H XHMHYCCENE CROMACTEA,
nomydeHEHe W npusescnie, KadecTEcHHAS peaKlMd  HA  KApDOHAT-HOHEL
Henonesosande kapboHaTos B ORITY, METHIHHE, MPOMEIILICHHOCTH W CCNBCKOM
xo3Afcrae.

IepsoHawanEREE DOHSTHA 00 OPranIeckuy BEIeCTBAX KAk O COSOHHCHAAX
yIAepoma (MeTan, 3TaH, 3THISH, AUeTHICH, JTAHON, TTHOEPHE, YECYCHaR KHCI0Ta ).
[lpupofHEIE WCTOYHHKH YINCBOAOPONOE (VIO NpHPOTHEH a3, HedTh),
npomykTsl x nepepaborkn (Bemsmu), WX PoNE B GWTY M NPOMEILIEHHOCTH,
[Monsrie o GHONOIHYECKH BEXHEK BEINECTBAN: KHPAX, DeMKax, YIIes01ax — | HX
poH B HHSHH  Yenomeka. MarepHanbHOS  eAHHCTBO  OpPTAHMHECKHX  H
HEOPTEHAYeCKHY. CcouHHEHHT.

Kpemumil, erc GHIMYecKHe H XHMEIECKHE CBONHCIRA, NOTYUCHHC M
rnpuMenenne. CoemduenAs Kpevuusn B npupome. OOmpe NPCOCTARISHIER oh
oxcuae kpemuad (IV) n kpeManepoli kacnote. CHIMKATH, HX HCNOIB3OBAHHE B
GBITY, B MPOMBOUIEHHOCTH, Bampelimee CTpOHTCNBIEE MATEPHAIR: KePAMHKA,



crexno, nement, Geton, wenezoberon. [Mpofmemur He30NACHOND HCNOIKIORAHH
CTPOHTENLHEY MATEPHANOE B NOBCCHEBHOH MHIHH,

Xusmpveckudl IRCREP UM ERm:

H3yEeHNe 0OpAIIOE HEOPraHWYECKHX BEIMeCTE, CBONCTE COMMHOM KHCIOTEL
NPOBESISHAE KATECTREHHBIX PEAKiil HA XIOPEI-HOHR H HalIIeHHE TPRIHAKOR
WX NPOTEKAHMA, OMLITEL, OTPUKAIONIHE QHIHICCKHE H XAMHUSCKHE CROHCTEA
FAMOTEEGE H WX COC/HHERMH (BOIMONHO HCOOTRIOBAHHME BAICOMATEPHANOE),
oangKoMNeHHe ¢ oOpasmaMH  XTOPHAOE (TalOTeHHIOR), O3HAKOMIEHHE C
ofipasiiamMe cepbl W ef  COCUMHEHWAMH  (BO3MOMHO — HOHOMB3OBAHHE
BHIEOMATCPHANOR), HabnoacHRe Nponecea oBYCITHRAHAS caxapa NoJ JeHCTEHEM
KOHIEHTPHPOBENHOA  CEPHOH  KHCAOTH, HIYGEHHEe XHMHHECKHX CBOHCTE
pazbaBneHAoH cepHol KHCHIOTH, TpoOBeIeHHe KAYeCTREHHOR PEAKITHA Ha cyandar-
ROH H HabMONeHHEe TIPHIHAKA ©f TPOTEKAHHA, O3HAKOMIEHHE ¢ (HITHECKHMH
cBOfCTBAME azota, docopa ® HX COSOHHeHEH (BOSMOMHO HCOONLIOBAHHE
BEACOMATEpHATOR), ofpaziami asoTHX B docopHEX YIoOpCHHEH, MOIyIenus,
cofHpanme, pACMOINOBAHME W W3Y9eHHe CBOHCTB AMMHAKA, NpOBCIEHHRE
KEMECTREHHED peakimif Ha HWON aMMOHHA B QoChar-HoH H WIVHCHHE OpH3HAKOR
HX TpOTEKARAA, BiamoiclicTRiE KORUSHTPHPOBAHHON G30THOR KHCTOTR C MeILo
(BO3MOMHO  WCHONE3OBEHHME  BHIGOMATEPHANOR),  HIYYeHse  MojeneH
EpHCTATTHYeCKHx peldron anmasa, rpaduma, QynmepeHa, OIHAKOMISHHE C
mpoleccoM  AICOPOIHE  PACTBOPEHHEI BELIECTH AKTHBHPOBAHHBIM YTIEM H
yeTPOACTEOM [POTHROTAZE, NOAYYeHHe, cODNpPAHNE, PACIOIHARAHAE B MIYHCHHE
cBOHCTE YTNERHCIOrD rals, MPOoRecHAe KAUCCTREHNAX peariiii Ha gapboxat o
CHARKAT-MOHEL M HIYYEHHE UPHIHAKOR HX TPOTeKAHHM, OIHAKOMACHHE C
MPOIYKUHEH CHNHEATHOH NPOMEILUNEHHOCTH, PENEHHE IKCOSPHMEHTANBHELX
sajiad no TéMe «BammeHirne HeMEeTAUE H HX COBANECHHAY.

MeTanas 3 ux cocTHHeHH

Ofman XapaKTepHeTHES XHMHIECKHX JMeMCHTOR —~ METANIOE HA OCHOBAHAH
WX momodeREs B [lepmommueckol cHcTeme xmmudecknx anesentos JL M,
Merneneepa @ cTpoesus atomob. Crpoenne Merannoe. MeTanambeckas CBAshL |
METALIHIECKSS  KPHCTAIMMeCKAS  peméTRa.  DIeKTPOXHMWYECKHH Pl
HANpAKEHHH MeTannos, MUIHYECKHE M XHMHYECKHE CROHCTBA MeTa/UioR. (0ume
cnocobs monyderms metamnos. [loHATHE 0 KOPPO3EH METAMNOE, OCHOBHRIE
criocoBsl SampThl HX o7 Kopposms, CIN&EE (CTAME. WYTYH, MIODATOMEHEA,
Gpossa) M Hx TIpHMeHeHHS B ObITY H TPOMEIIICHHOCTH.

Ilenoynbie MeTamk: nodosenne » [Mepmoguaccroll cHoTeMe XHMMHHCCHHK
anemerron JI W Mergeaeepa, crpoenne WX ATOMOB, HAXORICHHE B TNpHPOZIE.
daHEEcKRe B XHMAYECKRE CEOMCTBA (Ha TpHMepe Hatpud ¥ kanus). Okcwiw |



FHOpOKCHAR  HATPHE #W kanen, [IpiMeHenne Eno4HBN METALIOE M WX
COEMHHCHAN.

MenounoseMebHEE MeTAMIE MarHEH W KalbuMii: DOJOKEHHE B
[Teproamseckoli cHeTeMe XHMHYECKHK JnementoB [L H. Menneneesa, cTpoeHHS
HX STOMOB, HAXORUICHHE B npHpoge. (Du3mdcckie H XUMASSCKHE CBORCTEA MarHHA
M EaeiEs, Bamoeiiiie cOSHMHEHMA Kanhis (OKCHI, THIPOKCHI, COJIM).
Mo TROCTL BOOE! B CTIOCO0R €8 yCTpaHeHn .

Amosgsidi: momoxesse & [leprogrueckofi CHCTEME XEMHISCKHX JIEMEHTOR
II. Y. Mengeneesa, cTpoSHHe ATOMA, HAXOWISHHE B OpHpone. H3EuecKHe W
XUMHYECKHE CROMCTEA WIFoMHEKEA. AmborepHse CBOHCTEA OKCHAR W MHAPOKCHIE
HTHOMHHHA,

Weleso: nonmrenne B [leproamyecxoi cHereme xuMueckux sneMerTos J1,
M. Menfencess, CYpocHHe ATOMA, HEXOReHWe B npdpoge. DHINTECKHE H
KHMHYECcKHe croficTea merern, DNCHAR, THIPOKCHIE W conn menesa (1) W weneis
(LT}, % cocTan, ceolicTBa K MOMyYeHHE.

Xumuueckuli IRCHEPUMEHMT

QIHAKOMIGHHG € O0OpasmaMy METaIOR H CIMABOB, MX (PHIHICCKAME
cBOMCTRANMIT, WIYHEHWE PeIVIALTATOB  KOPPOSHH  METaloR  (BOIMOMKHO
RCTMOIBIOBANKE BHASOMATEPHANOR), ocofenHocTed B3AHMOIEHCTEHE OKCHAA
ANBITHA © HATPHE ¢ BOADH (BOZMOKHO HCNONBIOEAHME BHACOMATEPMATOB),
HCCTISOOBAHME CBOHCTE mMECTKOE BOMEL, HpONECcd NOPEHHA WEle3a B KHCI0pOe
(BOIMOKHO  MCIOIBI0OBAHHE  BMICOMATCPHAIOR), UPHIHAKOB  MPOTeRAHHA
KaHeCTBEHIRIX PeaKimi HA HOHLL: MEIHHA, KATbLHA, AMOMAHHE, OHHEL Fenedd
(IT) m meneaa (11), Menm (1), mabaronenne | ONHCAHUE NPOLIECCOR OKPALINBAHUA
MAAMEHH MoHAMH HATPHA, KAMHE M KAIRIHS (BOIMOMHO HCHONRIOBAHKC
EHIEOMATEPHANOR), HCCAEN0BIHHE AM(DOTEPHEN CBORCTE THAPOKCHAR AIHMHHHA
H FHAPOKCHAR NHHKS, PeINeHRe IKCIEPHMeHTANRHLIX 38089 10 TeMe «Bamneitmne
METAITEl H AX COSTHHSHHN,

XHMHH 0 ORPYHA a8 cpela

BelecTsa ¥ MarepHankl B [OBCeqHeBHOH KHIHM dYenobexa. besomacHoe
HCTIONMBIOBAHAME BEIIECTE H XHMMMECKHY peariyil B8 Owmty. [lepeaf noMoms npH
HKHMHOECKHY 0H0ras | UT}'-'EE-JIE-‘?[HEK.

XHUMHYeCKOE IATPASHEHHE OKPYHAIOER cpefbl ([pelelkHaad QomyCTHMAN
ROHIEHTpalMA BemecTh, Hanee — [IIK). Poak xAMEH B pelleHAR IKOTOTHIECKHK
npobned.

XuMuueckui sRcnepumenm:

HayveHHe o0pasioB MATEPHANOR (CTEENO, CIUIAR METAIIOE, MOTHMEDHEIE
MaTePHANLL ),

Mexen HHNBLE CRATH



Peanuianua Mexnpe/METHRIX CBA3SH NPH HIVICHHH XHMEM B 9 miacce
OCYIIECTRISETCH  Hepes  WCTONRIOBAHRE Kaxk OONMX  eCcTeCTHEHHO-HAYHHEX
NOHATHI, TAK H DORATHI, SRUOOMMKed CHOTEMHEIMH N8 OTOEALHEX HpeiMETOR
ecTeCTREHHO--HAYHHOIO ITHENA,

OfIME eCTECTBEHHO-HAYMHBE IOHATHA: HAYIHEIH (aKT, IMI0Te3a, IAKOH,
TEOpHA, AHANH3, CHHIC3, KIACCHOMEAIMA, [EPHONHYHOCTE, Hab/IKUEHHE,
JKCTIEPHMEHT, MOJENTHPOBAHHE, HIMCPCHAE, MOJENh, NRICHHE, TapEHKOBLH
apderT, TEXHONOTHI, MATCPHATEL.

@uidka: METEPHA, ATOM. MEKTPOH, TPOTOH, HEHTPOH, HOH, HYKWRA,
HIOTOME], PEIHOAKTHBHOCTE, MONEKYNA, INCKTPWYECKHE 3apai, NpOoBOIHHKEH,
AONYNPOBORIHKY, AHINEKTPHEH, (OTOIEMERT, BelecTRO, Teno, ohnéM,
ArpETaTHOES COCTONHNE BEIECTRA, 'a3, PACTBOP, PACTBOPHMOCTE, KPHCTALIHIECKaR
pelméTka, CIIAnEL, (HIMYECKHE BETHYHNEL, SIHHHIE MIMEPCHIS, KOCMHHCCROE
NPOCTPAHCTEO, [LIAESTH, IRésaEL, ComHIe.

Buonorus: GoTOCHATES, Anxanwe, OGHocepa, HMKOCHCTEMA, MHHEpATRHEE
yo0peHAs, MAEPO3IEMERTR, MAKPOIIEMERTEL, THTATEIBHEIC BRIIECTRA,

leorpadmsa:  aTvochepa, TRApocdepa, MWHepamsl, [UPHEE OOPOILL,
TIOMEIABIE REKOMHAEMEIS, TOTUIHED, BOAHEIC pLCYPCE.



TLTAHHPYEMBIE PE3IVIIBTATHI OCBOEHHH HPOTPAMMBI IO
XHMHH HA YPOBRHE OCHOBHOTI'O OBHIET'O OBPAZOBAHIA

JHYHOCTHBIE PEIYIIETATHI

JIHYHOCTHEIE pEIVIABTATE OCBOCHHN LPOIPAMMBL  OCHORHOTO oOmero
ofipaIoBanNy JOCTHIEIOTCE B Xofe OOydeHHd XHMAH B gIAHCTEE y4ebHOH N
BOCITHTATENRHOH JedTETeHOCTH B COOTRETCTHAEN C TPaTHITHOHHRIMH pEICEI-IﬁﬂKHMH
COUMOKYIRTYPHBIMH ¥ IOYXOBEHO-HPABCTECHHBIMH LEHHOCTAMHA, MPHHATHMH B
-I}EI_!IJ,IE::‘IB*&: ﬂpﬂ.l-}}-!ﬂ&}-'l_'ﬁ H HOPMaMH TTOBEIEHHE H cnﬂmﬁcrﬂ}'mr B el ke slat ]
CAMOTIOIHAHMS, CAMOPAZBHTHA H COIAATH3ANRN ofy4alomHxcs.

JIHYHOCTHRIE — PEIYABTATE  OTPAKAIOT  [OTOBHOCTE  OOYHAIOIHXCS
PYKOBOACTBOBATRCA  CHCTEMOH TNOIMTHEHEY  LEHHOCTHEIX  OPHeHTANME H
PHCTITHPEHRE OIEITA TeATeNLHOCTH Ha of OCHOBE, B TOM 9HCTE B HACTH!

1) DATPROTHYECKOTO BOCTIHTAHAN:

UEHHOCTHOIO OTHOMMIIEHAS K OTCHECTREHHOMY KyTILTYPHOMY, HCTOPHYCCKOMY
H HEYIHOMY HACHSNHE), [MOHHMAHAS JHAYEHRS XHMHUECKOH HayKM 6 MHIHH
CORPEMEHHOIO OOMIECTBA, CHOCODHOCTH BAANETS JocToRepHOH WHpopumarmed o
NEPENOBLX JOCTHMEGHEAX W OTEPHITHAX MHPOBOH W OTCUECTBeHHON XHMHH,
JARHTEPECORANTOCTH B Hay THEIX 3HaHMX o yorpolicTee Mupa H oDnecTna;

2) TPARAANCKOT) BOCTHTARNE:

UPEICTABNCHHA © COIHANEHEIN HOPMAX M NPABHAHEX MEHRIHYHOCTHRIX
OTHOINEHHH B KOJUIEKTHEE, KOMMYHHKATHBHON KOMICTCHTHOCTH B ODIIECTREHHO
NONesHOH,  yHcOHO-HCCHE[OBATENECKOH, TROPHECKOH H  JpyrHx  BHIOAX
AeATENEAGCTH, TOTORHOCTH K pasuunﬁpaﬁHuﬁ CORMECTHOTH JeATEIREHOCTH 1TpH
BRITIOTHEHHN y4elHBIX, NOIHABATETRHEIX 337184, BhINOIHCHHH XHMWISCKMX
IKCIEPHMEHTOB, COTAHNN YYe0HR [IPOSKTOR, CTREMIEHHA K BIAHMONOHEMALHI)
H B3AMMOTIOMOIIE B TpMIecce 3rod  yuebno# AesTeMbHOCTH, TOTOBHOCTH
OLEHHBATL CBOE [OBGACHHE W TMOCTYIKH CBOMX TOBAPHO[EH C [OSHIMH
HpPARCTEERHEIX A MPABOBRIX HOPM © YIETOM OCOIHAHHA TOCTEICTREHA NOCTYITKOR;

3) ueHHOCTH HAYYHOIO NOIHANHIL

MHPOBOIIPEHYECKHE NPEICTABICHH O BELICCTBE H XWMHYECKOH peaviHm,
CDI:I]'BE:TGIH}'MHEJ.-EI: COBREMCHHOMY YROBHKY PDATEHTHE HAYEFH. H COCTABMARO OIHG
OCHOBY 078 NOHWMAHHA CYIIHOCTH HAYYHON KapTHHE MHDPA, NPejcTanieHns ob
OCHOBHEIX 3AK0OHOMEPHOCTRX PASEATHE NUPHPOAbLL, B3AHMOCEAZAR YelOBCKa ©
nprpozEoi cpelod, 0 POIH XAMAR B TOIHANHA 3THX 32K0HOMEPHOCTEH,

MO3HARBATENEHEIE MOTHBERL, HAIODABNCHHLIC HA NOAYYeHHS HOBRIX 3HAHHH Mo
XKHMHE, HeoDxoUHpMEie I8 00LACHeHHA Ha(mONEeMLTX TIPOUCCCOE M HBRCHHH,
MO3NARATEBHOH, BHGOPMANONAOH M YHTATENRCKOH KYARTYPRL, B TOM THCIS
HARLIKOE CAMOCTOATENRHON padotei ¢ yuelHEIMH  TeKCTAMW, CTPABOMEHOH



JHTEPATYPOH, NOCTYIHEIME —TeXHHYCCKMMH CPEACTEEMH  HHQODMALHOHHAIN
TEXHONOTHI;

HETEpe: ¥ 0OYYEHHID W NO3HAHHIO, /IOD03HATENRHOCTS, [OTOBHOCTH H
cnocoBEOCT: K caMooDpasoBEEHK, UPOSKTHOH M HCCTE/IOBATENLCKOH
NEATEALHOCTH, K OCOIHRHHOMY BLIOOPY HANpapneHHOCTH W YPORHS 00yueHHE B
JanbHCHIIEM;

4} hopMupoRAREE KYALTY DL 3A0POELE:

QCOIHANHE LEHHOCTH SRHIHH, OTBETCTEEHHOMO OTHOWCHHS K CBOEMY
3N0pOBLEY, VCTAHOBKA HA 300poBiH 00pas HIEH, OCOZHAHHE NOCHeICTBHE H
HENPHATHE BPEAHAX NPHBEMER (YIOTPeGNeHHs AMKOTO/N, HEPKOTHEOE, KyPeHHA),
seobxommmoctn  cofmomenwa  npasmn  OesonacHoeTH  NpH  obpameHHH ¢
KHMHYECKHMH BEIIECTRAME B DRITY W peanknoi musng;

5) TPYAOBOTO BOCHHTARNN!

HHTEPEC K NPaKTHIecKoMy MIYIeHHD mpodeccHil H TPYA PASNHYHOTD PO,
VEAKEHHE K TPYIY H PeIyETATAM TPYHOOBOH ICATENBHOCTH, B TOM 4YHCIe Ha
OCHOBE NPHMEHEHHMH T[PEIMETHEX THAHHH 110 XHMHH, OCOSHAHHEI BLGop
HHHEHIYATLAOH TPASKTOPHHE TpoIoDEEHN 00PAI0RaNHS ¢ YIETOM THYHOCTHRIX
EHTEpECOs B CHoCOBHOCTH K XHMHAN, o0MECTECHILIY HETEpecon H noTpedrocTei,
venemuoi npodeccHOHATEROM JERTENRHOCTH M PAIRHTHA HE0OXOTHMED YMEHHH,
rOTOBHOCTE AMANTHPOBATHCA B MpodeccHORANBHOR CPeae,

6) IKONOTrHYTECKOND BOCIHTAHUN:

IKONOTHYECKH [enecooDpazHoe OTHOIIEHHE K [PHPOAE Kak HCTOTHHEY
WHIHH Ha Jemie, ocHose ef CYIIeCTEORAHHE, NOHMMAHNE USHHOCTH 3M0POBOTO H
GezomacHoro ofipasa musHM, OTBETCTEEHHOE OTHONIEHRE K CcoOCTBEHHOMY
trIMMeCKOMY B ICHXHYSCKOMY 3MOPOSLED, OCOSHAHHE NEHHOCTH COGMONCHMA
npaBHn GE30MacHOTD TOBENEHHR 1P paloTe ¢ BEIISCTRAMH, 4 TAKKS B CHIYAIHAX,
YTPOKAIONIHK 3ACPOBEI H MHIHE IOHNEH;

CIOCOOHOCTH OPAMCHRTL IHAHAA, MONYYASMEIS TPH HIVICHHH XHMHEH, JUH
PEIICHEA 34739, CRSIAHHLIX ¢ OKpYRalomed IpApoTHeH cpemoi, 1M MoBMIeHAA
VPOBHSE  SKOMOTHMYECKoH KyNETYpH, oOcosHasud  rnofalsHOTO  xapakiepa
IKOIOTHIECKHX npodneM w myTel MX pellcHHd NOCPEACTEOM METOI0B XHMHEH,
IKOAOTHUSCKOrD MENTIIEHHA, YMEHEA PYKOBOICTHOBATECH M B [T0IHABATEILHOH,
KOMMYHHEATRBHOR H CONHANBROH NDAKTHES.

METAMMPEIMETHBIE PEIYIBTATHI

B cocrape METANPCIMETHRIX Pe3YARTATOR BELICHNIOT 3HAYHMEIE [0S
GopMHPORAHKA  MHEPOBO33peHHA  O0SHAYYEEIE TOHATHS (zaxoH, TEOPHS,
NPHHLHL, TRENOTe:E, Ll:lm:r, CHOTEMA, IMPOIEce, IKCIEPHMERT H ﬂp}rim.}. KOTOPEIE
HCMOILAVIOTCA B ECTECTBEHHO-HAYYHBIX Y9eOHEX MpeiMerax H No3BOISIOT #a
OCHORE IHAHKE W3 STHX TIPEOMETOE (POPMHPOBATE NPEACTARICHHE O IETOCTHOH



HAYHHOA KapTHHE MADA, H YHHREpCaukHEle Yaehnne nelicTRUA {nO3HABATENEHEIE,
EOMMYIHEATHEAGE, PeryIATABHEIE), KOTOpbe ohCCletHBAIOT (hopsEpoBaine
FOTOBHOCTH K CAMOCTOSTETSHOMY INTAHHPOBAHMIO H OCYIISCTRISHMEO yHebHOMH
HEeATENEHOCTH,

MosHagaTelBHBE VHHBEPCAnbbe Y9edable JcHcTEHA

BazoBkie J0rHYeckne JeicTein:

YMEHHA HCTONBI0BATE TPREMA! JOTHYECKOr MHIIEHHA HPH OCBOCHMHH
SHANHT PACKPHIBATH CMBICA XHMETECKHX NORATHH (BRUISTATE MX XApUKTEPHLIC
MPH3NAKH, YCTAHABIHEATE BIAMMOCEASE C OPYTHMA NOHATHAMH), HCOMIL3ORATE
HONATHA IR OOBACHEHMS OTAETLHEN GRKTOR W snneru, Beduparh 0CHOBAHHE H
KpHTEpHE [ KnacchHRAUEN XHMHHECKHX BeIISCTE H XHMHHECKHX PEAKIHIL
VCTARABNHBATH TPATHHEO-CASICTBEHHEIE CRA3N MCHITY DOBCKTAMH HIYIEHHS,
CTPORTS JOTHYECKHE PRCCYHICHAS (HEIYKTHRHEE, Ae/YKTHBHEE, 00 AHAIIOTHE },
JIEMNATE BRIBOIEL M 3AKIIKHCHHA;

YMCHHE NPHMEHSTE B [POLUSCCe MOHAHUA [IOHATHA (MpegMeTHRIS ©
METANPEIMETHRIE), CHMBOMMIECKHE (SHAKOBEIE) MOJIENH, HCIOIBIYEMETE 1 XUMUH,
npeofpajonkBaTh TIHPOKO NPHMEHSEMEIE B XHMHH MOTENbHRE TPC/ICTARTCHH —
YHMHUECKWH HAK (CAMBON 3MEMCHTZ), XHMHYECKas QopMyna M ypaBHeHHe
XHMAYECKOi PRI — OpH permeHny y4elHO-NosHABATENRHRIX 32139, & YUETOM
ITHX MOLETLHEIX NPENCTARNCHHH BHISRAATE H XapaKTepuIOBATE CYMECTBEHHRE
MPHIHEKE M3YHAEMEIX DOBEKTOR — XHMHYSCKHX BENMECTH W XIMHIECKHY pearuyi,
BRIFE[STE ODIHE 3AKOHOMEPHOCTH, TPHYHHHO-CNECTHEHHEIE  CRAIM W
APOTHREOPESHA B HIYHAEMBIX IIPOLSCCaX W ABTSHHAX,

haloBsie HCCTEI0BATENBCKHRE AeHCTREA:

YMEHHC HCHOJIEIORATE OOCTARITCHHEIS BOOPOCHL B KAYMECTRE HHCTPYMEHTI
MoINaHAE, 8 TAKEE B KAYSCTES OCHORR A QOpPMHpORAHMN [HIOTEIM [0
IpOBEpKE MPaBkKIhHOCTH BLICKAThHASMEIX CYHASHHA tH

npHolpeTeHNe OMHTA 10 NNAHAPOBaHKIO, Oprammsallid H MPOBEACHHI0
YYeHHUEcKHX OKCTICPHMEHTOR, YMeHHe HabmofaTh 33 XOLOM NPoLecca,
CAMOCTORTENBHO OPOTHOIHPOBATE €70 PesyNbTAT, (POPMYIHPOBATE ofoDLEHRE H
BRIBOJE] TI0 Pe3yNBTATAM MpOBEEHHOTO ONETE, HCCNSIORAHAS, COCTARNATE OTHET
o0 npojienarHoil pabore.

Padora ¢ wadopmanneii:

yMEHHE BRIOHPATE, AHATHIHPORATE H HATEPOPCTHPOBATE AROpMAaTTHID
paimEEmX BHAOE B (opM TPeIcTasIeHRS, TONYIACMYT0 HI PAsHbIX HOTOMHEKOS
(HEYTHO-TIOTYAAPHAS JHTCPATYPA XMMHSECKOTO  CONCPIRATIHA, CITPasOTHBIE
nocofimg, pecypent MHTeprera), xpHTHHecKs OlNSHHEATH HPOTHBOPEHBYI0 H
HEIOCTOBEDHY IO WHOODMALTHY,



yMEHHE TPHMEHATE PATTHYHEE METO/M H 3ANPOCH IPH DOHCKE H oThOpe
RUOPMAITHH M COOTBETCTEYROINMX AAHHLIX, HEOOXOmHMMEIX ANA BLIIOTHEHIS
yiehHRIN H NO3HARSTEEHLX 34)AY ONpeqentHHoTo THIA, npEOGPETEHHE ORITA B
ofyacTH  HCIONRIOBAHES  HHOOPMALHOHHO-KOMMYHWKATHBHEY  TEXHOAOrHH,
ORNAASHHE KYNETYpOl SKTHEHOID HCOONBI0BAHUA PA3THHHEIX OHCKOBEIX CHEICM,
CAMOCTOSTRIBHD BRIGHPATE OITHEMATBHYH) (UPMY TPEICTaRICHAL HHOPMAITHE B
AMIIOCTPAPOBATE  pElacMble 3auf  HeC/HOMHRIME  CXEMAMN, ARArPaMMAan,
ApyrHME QopMass rpadHic 1 KX KoMIHHAIHAMH;

yMEHHE HCOONBIOBATE M AHANHIAPOBETE [ [ponecce yaeOHoi M
HeCeNoRATENLCKON HesTENRHOCTH FHROPMAIHID O RIHAHHY NPOMBIIICHHOUTH,
CEMBCKOTO XOMACTBE M TPAHCHOPTA Ha COCTOAHHE OKPYRAKIIESH IPHPOIHOH
CPESRL

KoMMyHHKATHEREIE YHHBEpCAILEBIE Yyelnbie QeRCTRARA:

VMERMN SAMARATE BOUPOCHL (B Xone IManora o (MIH) OHCKYCCHE) 10
cymlecTsy  obcymmaemoil  TeMbl,  QOPMYNHPOBATE  CBOM  TIPE/IORCHESA
OTHOCHTSIEHO BRITOMHEHHA [IpeanoseH ol JamamH;

YMeHHH  TIPENCTABIATE — TOMYHCHHEIE  PesyIBTATH MOEHABATENEHOH
NeSTENEHOCTH B YCTHERX H IHCEMEHHEIX TOKCTAX; HGENATh NDE3SHTAHKD
DEIVILTATOR BRIMOMHEHAA XHMHYECKOID IKCIEpPHMEHTA {naboparopHOTo OMLITAE,
nafoparoproil pafoTsl N0 HeCTeA0BAHHEY CBOHCTR BELISCTE, yyefHOro NPOeKTa);

ymeEng yielHOMD COTPYAHWYECTSA CO CREPCTHHKAMH B COBMECTHOM
MOSHABATENLHON ®  MCCAENOBATSIRCKOH  NOATSRHOCTH  IIpH  peileHHH
BOIEHKATOmEE Opofaem Ha ocHoBe yufra OOIIHX HHTEPCCOR H COrNACOBAHEI
poauipil {ofcywaeHns, oOGMen MHCHHAMM, «MOSIOBRIE IETYPMELY, KOORMHHALKA
cOBMECTHBIX AelicTBuEA, OUpeNeneHHe KpHIEpHes [0 OLSHKe KaHeCTBa
BRITOAHEHHEH padoTsl B APYTHE ).

PeryaiTHERLE YHHBEPCAILHEIE YeDHbIe feficT B

YMEHHE CAMOCTONTENRHO OTPEENaTs UCNH IeATeMbHOCTH, THAHHPOBATE,
OCYIIECTBIATE, KOHTPONHPOBATE H NPH HeoDXOAHMOCTH KOPPEKTHPOBRATE CBOK)
[egTeTEHOCTS, BEIGHPATs HapGones sddexTusare cnocofsl pemenni yielHbx u
[0ZHABATENEHLIN SAMAd, CAMOCTONTENBHO COCTABIATE HAH KOPPEeKTHROBATh
npefioEeHHKA aMTopiTM  JeHCTBHE 1PH  BEIONHEHHH JANAHAE ¢ YHETOM
ONYHEHAA HOBRIX IHARHI 00 H3YyHacMbIX 0OLEKTAX — BEMECTRAN W peakilHaX,
OIEHHBATH COUTBETCTEHE MOMYVIEHHOTD Pe3ynbTara AABIEHHOH DeAd, YMEHH
MCHONBIOBATE M AHATHIHPOBATE KOHTEKCTE, NPEUIAFAEMBIE B YCIORHHE 3a1AHHH,

MPEIMETHBIE PE3Y.IBTATHI

B cocrape UpeaMETHHEX PEsyNRTATOR OO0 OCBOCHHIO oAIATENRHGTD
CONepIKENNY, YCTAHORNEHHOTO jaHnoll denepansHom pabogeit  mporpaMMon,
BLLIGNAIOT: OCBOSHHBIE O0YIalOUMMACE HEY'UHBIC SHAHHA, YMCHUS W CHOCOTE



nefictamit, cnenMbmeckHe ang  npenMerHol  ofmacTH  «XHMEA»,  BHIH
JeATeNEHOCTH 0o MOAYYeHHI0 HOBOTO  3HAHWA, ©ro  WHTEpPHpCTAHH,
MpeoBPAIOBANIIO M IPHMEHEHHED B PAITHIHEIX YHeDHEIX ¥ HOBRIX CHTYAIIHAX.

K komiry ofydenud b 8 Knacce NpeiMeTHEe PesyThTaTe Ha Das0BOM YPOBHE
JOMAHED OTPAKATE CHOPMHPOBAHHOCTE ¥ 00y TaOMIHXCH YMeHHH:!

s  PACKPBRIBATE CMBIC] OCHOBHBIX XHMHTECKHX OOHATAED ATOM, MONSKYIE,
KHMATeCKHil JNEMEHT, OpPOCTOS BCINECTHO, CAOMHOC BEIMBCTHY, CMECh
(onpopoaHAY W HEOAHOPO/IHAA), BATEHTHOCTS, OTHOCHTEIRHAS ATOMHAA A
MONEKYASPHAS Macca, KOMHYECTEO BELNSCTRA, MOIL, MOASPHAR Macca,
MACCOBAS 104 XAMHIECKOTD AEMENTa B COSIHHEHRH, MOIMPHET 0bBEM,
OKCH, KHCIO0TA, OCHORAHHE, CO0NL, ANEETPOOTPHLIATEILHOCTE, CTeNeHE
OKMCICHAA, XHMHHECKAA peaxiid, KNAcCHOMKAHA peakiui PeaKiHH
COCIMHEHH, PEaKUMH PAMVIOKESHMA, PeAKTHH 3aMEMERHE, PCAKIHHE
obMeHa, JC0- H SHA0TEpMHYECKHE PeaKiiy, Teniopoil spexT pearitis,
AAPO  ATOMA, NICKTPOHHBUE 0 AaTOMA, ATOMHAR opbHTATE, paguyc
ATOMA, XHMHUECKAN CBH3h, IONAPHAA H HENOMEPHAA RORATEHTHAN CBATE,
HOHHAS CBWih, WOH, KATHOH, AAWOH, PacTBOp, MAcCoBHd [O0A8 BEUEcThA
(npomerTHaL EOHITEHTpaIHS) B PACTROPE;

o  EINMOCTPHPORATE BIAHMOCEAIE OCHOBHBIX  XHMEHECKHX nOHATHE ®
NPHMERSTH ITH MOHATEL NPH OMHCAHHH BEIECTE H HX npeppatnesadil;

e HCHONBIDBATE XHMHYECKYH) CHMBOMMKY [UTIA COCTABNEHHS (opmyn
REIIEecTs M YPABHEHKH XHMANECKHX PCARITHE;

»  OMNpPENeNsTh BATEHTHOCTh HTOMOB AMEMCHTOR B GHHAPHLIX COSTHHCHAY,
CTeMeHb  OKHCOSHHA — WIEMEHTOBR B OHHADHRIX — COCIHHEHHIX,
NPHHADNSKHOCT BEIIECTH K OUPejen@HHOMY KIsccy CcOSAHBEHHA N0
hopMynaM, B XEMEYeckol cBEIM  (EOBRJEHTHAL W HOHHAA) B
HCOPTaHMHECREN COBMHBEHHAN,

« packphBath cMeca  [leprozAdeckoro  3akoHA . M. Memnencena:
AEMOHCTPHPOBATE OHHMAHKE [EPHOIHTCCKOH  3ABACHMOCTH CBOHCTE
LAMHEIECKRY MIeMeHTos 0T WX uonomeHAds B [TepHoIHIeCcKod CHCTEME,
JAKOHOR COXPAHEHHA MACCH BEIlECTB, NMOCTOAHCTEA COCTABA, ATOMHO--
MONEKYIEPHOND YHCHER, 3AR0HA ABOIAPO;

« OMMCHRATE ¥ XApAKTepu3osarh Tabmmumyio Qopuy TlepHommaeckoR
CHOTEMB!  XAMHHMGCEAY  WIEMEHTOB: PasH4alh NOHATHA  ATH3EHIN
nonrpyuna {A-rpynmnay B «nofouHas norpynna (B-rpynmajn, MATME H
GoNbIOHE NePHOIM, COOTHOCHIR ODOIHAHCHHSN, KOTOpPBIE HMEMTCd 2
rabmane «flepHoguyeckan cHcTeMa NHMHMECKHX NIEMEHTOR o0 H
MVepieneesay ¢ 2 YHCIOBRMH XAPAaKTEPHCTHKAMH CTPOCHHS aroMOB



XHMHYECKHX YIEMEHTOE (COCTAR ¥ 3apsn ajpa, obuEe 4HCI0 ANEKTPOHOB
H PACITPEIESHHE FX 110 HISKTPOHHEIM CIOMM );

s  ENacCHHUMPOESTD XHMHYECKHE ANEMEHTH, ACOPraHHIeCcKHE BEUICCTRE,
KHMHUSCKHE PEAKnHH (N0 HCAY ¥ COCTABY YHECTRYHMHX B PeakiiiH
BEMIECTE, 110 TernosoMy MpherTy);

+  XapaKTepu30BaTh (ONMCWBaTH) ODNIHE XHMHMECKHE CBOMCTBA BEIECTH
paTHIHEX KNACCOB, IONTBEpIKnas OUHCANHE TPHMEPAMH MOMEKYTAPHEN
ypasHCHAN COOTBETCTEYIONIHY XAMHYCCKHR PEeARITHA;

» OPOrHOIMPOBATE CBOHCTRA BEIIGCTE B 3ABHCHMOCTH OT HX KaUCCTBEHHOTD
COCTARA, BOIMMUEHOCTH [POTEKEHMS XHMWHECKHX NDERPAMEHHH 5
paziM4HBIX YCIOBHEY;

« EBEMHACHATE OTHOCHTEIBHYH) MOIEKYMADHYH) W MONAPHYI0 MACCLI
BEIIECTE, MACCOBYHD JI0MO XAMHYecKoro sMieMenTta 1o  dophyne
COCIHMEHNS, MACCORVID JOII0 BSINSCTEE B DACTEOPE. MPOBOIHTE PACHTH
N0 YPABHEHFH) XHMHMECKOH DeaKiiii;

« TIPAMEHSTH OCHOBHEE ONEPAIHA MEICIHTENBHOH NEATENLHOCTH — AHAIHS
M CHHTE3, cpasmerHe, obofmerHe, CHCTEMATHSALMID, KNaccH(HEAIATD,
BEIARTCHHE [PHYHHHO—-CASACTBCHHRT CBE3CH — A WIYHMEeHHA CROHCTE
BOIIECTE M XHMHYGCKHX peaxiuil, eCTeCTBEHHO-HAYHHBIE METOMLI
[0JHAHHE — HabmopeHHe, HIMEpeHHE, MOOESTHPOBAHHE, IKCICPHMEHT
(pealibHbi 1 MBICTEHHRIH);

. cHefOBATH TDEABETAM  N0JRIOBAHAS  XMMHYECKDH MOCYIOH  ®
mafiopaTopue  o0opyAORAHMEM, @ TakKe NpasmiaM o0pameHud c
REIICCTHAMH B COOTBEICTERAH C© HHCTPYKUHSMH [0 BRUTOJTHEHHIO
NaGOPATOPHEIX XHMWYECKHX OILITOB [0 DONYYEHMO u  coGHpaEHio
rasoofpasakix  Bemecrs  (BoJopoja M KHCIOpoma), NPHTOTORIEHHED
PACTEOPOB ¢ ONpenendHHoi MACCOBOH Honed PACTROPEHROIO BEUISCTRA,
MIAHApORaTE H  NPOBOOHTL  XHMHYSCKHE  OECTICPAMEHTH  TIO
PACTIOIHARAHIIG PACTROPOB MENOYEH B KHCI0T ¢ NTOMOIIbI0 HENHKATOPOR
(nexmyc, henonTATEHH, METHIOPAMK | TPYTHE ).

K romry ofyderma B 9 knacee MPeaMeTHRE PE3YIRTATEL Ha Da30R0M YPORHE

TOTHHBL OTPLKATE CHOPMAPOBAREOCTE ¥ 00y TAIIHXCA YMeHRH:

+ PAcKPHIBATE CMBICH OCHOBHETX XHMESGCCKHY VOHSTHE: XAMATECEHH
YIEMEHT, 2TOM, MONEXYIA, HOH, KaTHOH, AHHOH, MPOCTOS BETECTBO,
SNMEHOS BEINECTRO, BATEHTHOCTE, IEKTPOOTPHUATETLHOCTE, CTCHEHR
OKHCICHES, XHMAMECKAR PeaKIs, XHMHGECKan cBalb, Tennonoi sdiders
PEAKIME,  MWONh,  MOJAXPHAA ofsén,  pacTEOD,  WISKTPOIHTEH,
HEAMEKTPOMHTRE, MMEKTPOAHTHIECK S NHCCOUWRALINA, PeakIiHH HOHHOTD
ofMeHd, RATAIHSATOp, XAMHYecKoe paBHoBecHe, ODpaTHMER H



HeDOPATHMEE DPEaKIHE, OKHCTHIEIbHO-BOCCTAHOBHTE/IbHRE PEaKITHH,
ORACITHTEI L, ROCCTAHORHTEN,, QEHCNICHHS H BOCCTaENORISHEES,
annoTponusd, ampoTEPHOCTE, XMMHYECKas CBASL (KOBUIEHTHAN, MOHHAR,
METAITHYECKAS), KPHCTAUIHYecKas pemdTia, KOPPosHd METANNO0E,
CIOTARLL, CEOPOCTH KAMHUECKD PEARTIHA, ]]F-E.EEBJ'I.I}H{I' SOy CTHMEH
rornerTpaipas LK semecTsa;

FAIIOCTPHPORAT: BIAAMOCEA3h OCHOBHEIX XHMHYECKHX DOHATHE o
MHHMEHSTS HTH [IOHATHA TPH OUHCAHAR BEMIECTE H HX NpeBpaeHi;
HCOONE30BATE  NHMHUECKYH) CHMBOIHKY [UIH COCTARNEHMA  OPMY
BOTIECTE W YPABHEHAR XHMASCCKHX PeaKITHN;

ONpeeATh BAIEHTHOCTE H CTENEHR OKHCIEHHS XHMAYECKHX MIEMEHTOR B
COSIHHENNAX  PR3THEHOTO COCTHRA, NPpHEHAINEHHCCTE BEMICCTE K
onpenentnnoMy Kilaccy coemmmHenmit Mo opMynaMm, BHA KHMHATeCKoi
CBA3H (KOBANCHTHAA, HOHHAN, METANMHMECKAR) B HEOPTaHHYSCKHX
COSNTAHeHMNY, 3APAN HOHA N0 NHMHUECKOH Qopuyne, XApaKTep Cpeabl B
BOJIHBIX PACTBOPAX HEOPTHHRYSCEMX COSIHHEHHH, THII EPHCTATTHYeCKOH
peméTKA KOHKPETHOI'O BellecTRA;

packpuisars cwmuicn llepuogmdeckoro saxoma [ WM. Mengenccsa w
HeMONCTPHDOBATE ©rD TOHAMAHHC: ONACHBaThL M XapAKTepHI0BATh
tabnpuryio hopay Tepuopmeckoi CHOTEMBI XHMAYSCKHX NICMEHTOR
PAINHYMATE [OHATHA (THABHAEA [OATPYIIE (A-rpymmaky B anobodian
nompynmoa  (B-rpynmna)y, Mamee B QONBIIHE DEpHOIH, COOTHOCHTH
ofosHaHEHHE, KOTODRIC WMEKTCH B [epHONHYeckod  rabimne, o
QUCTIOBEIMH  XAPAKTEPHCTHEAMM — CTPOSHHA  aTOMOB  NHMHHUECKHX
AIEMEHTOB (cocTas M 3apAf  sapa, - ofliee HHCHO JNEKIPOROB  H
pacrpeneiedie EX [0 AEKTPOHHBIM  cnosm), ofbAcHsTs  oDMHE
SAKOHOMEPHOCTH B HIMEHEHWH CBOMCTB 3/IEMEHTOB H MX COETIMHEHHH B
npefleNax MAIRX MepHOAOR B TTABHEIX TOATPYIN ¢ YHETOM CTPOCHEA HX
ATOMOB;

ETaccHpHIEposaTs NHMHYECKHE MEMEHTH!, HEOPTAHHHECKHS BCIOSCTRAE,
AHMHTECKRE PEakTIHH (10 9HCAY H COCTABY YUaCTBYHMIIHX B peaxiiii
BEMECTE, 110 TEMNoBoMY PHerTy, 10 H3MEHCHMID CTRrNeHeH OKKCneHns
KHMHYUECKHY STEMERTOR );

XApAKTEPHIORATE (ONHCEIBATE) obwHe W CTEUHQWYCCKHE XHMHYECKAC
cpoficTBa NPOCTRIX M CHOMHEIX BElIecTE, NONTBEMAIAT OMHCAHAC
NPUMEPEME  MOTEKYIAPHBX H HOHABIX YPABHEHHH COOTBETCTRYHOLIMX
XHMHAUSCKHX peaiteii;

COCTABIATE YPABHEHHA SACKTPONHTHYCCKOH IHCCOUHADHE  KHCIOT,
menoueii W conel, NOTHEE W COKPAMEHHEE YPaBHEHHH PeaKIIE HOHHOTO



ofMeHa, VYPABHEHHS peakiHi, NOITEEPMEIAKINHX —CYIMECTBORANHE
TEHETHHECKOH CRASH MOV BEMIECTBRAMH DASINYHEIX KIaccoR,
PACK[TRIBATE  CYIIHOCTE OKHCIMTCIRHO-BOCCTAHOBHTENBHEIX pearitai
I0CPENCTBOM COCTABNEHN HIEKTPOHEOTO DalaHea ITHX PeaKilii,
NPOrHOINPOBATE CHOMCTRA BMECTS B 3ABMCHMOCTH OT WX CTPOCHHM,
ROIMOKEOCTH NPOTEKaHHA XHMHYECKHX MPERPANIEHHNE B8 PARIHUHEX
YCIIOBHNX]

BLYACHHTL OTHOCHTENRHYI0 MOJNEKYMAPHYIC H MOAADHYE) MAcCh
BRINECTE, MACCOBYH) OO0 XHMWHECKOTD 27eMeHTA N0 gopMyle
COSIMHEHHS, MACCOBYH) O BEIECTEA B PACTROPE, TIPOBOIKTH PRCHETH
No YPABHEHHIO XHMHHECKOH PeaKii;

cofmofaTh TpEBMTE  [OARIOBANES  XHMHYECKOH — OOCYA0H  H
nafiopaTopueiM  ofOpyAOBAHMEM, @ TAKOKE [paBETa ODpameHER ©
BEILECTRAMH B COOTBETCTRHH © HHCTDYKIHAMH 0O BITOJHEHHK
nABOPATOPHEIX XHMHYECKHX ONBITOB 10 MOMYISHHI0 o cobHpAHHD
ra3000pasHEX BeIlecTs (AMMAIKE H YIIeKHEIOT0 razal;

MpOBOIHTE  PEAKIEH,  TOJTREPHIUOIIHE  KAYECTRENHEIH  COCTAR
PATHYHRIX BOMIECTR: PACTIOIHABATE OMBITHEIM Iy TEM XIIOPHIT-, DpuMH-,
wogmi-, kapGomar-, Qoedar-, CHIHKAT-, CYNbGhar-, rAIpORCH/I-HOHEL,
KATHOHE SMMOHWA T HOHEl MIVMeHHHIX METALIOS, NPHCYTCTEVIMIHE B
BOJHBIY PACTROPAX HEOPIAHWYECKHX BCUILCTH,

MPHMERATS OCHOWHEIE ONMEPALHH MEICTHTEIBHOHN NeATeNEHOCTH — AHATHS
¥ cHATe3, cpasHerWe, o0oDmicHHE, CHCTeMATHIALHIO, BLIRBACHHE
NpHMHHHO-CISACTREHARY CBAICH — I8 MIYUeHHA CBOHCTE BEMEcTE H
AAMHYECKHX PEeARIHN. ecTecTBCHHO-HAYYHEIE METOOB DOSHAHHA -
RABMIOIEHHS, HIMEPEHHE, MOJENHPOBAHHE, JKCTEPHMEHT (PeaihAuii H
MEICTIEHHEL ).
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YUEBHO-METOHYECKOE OBECIEYEHHE
OBPAZOBATEJABHOIO NNPOIECCA
OBS3ATEJIBHBIE YUEBHBIE MATEPHA B /LISl VAEHHKA

o Yo, & wnace/ Pymawemac U.E., ®emsmqan @1, AxnponepHos obiecTso
wHazarenscreo «llpoceemenney
o Xunna, 9 knace’ Pynawmac I.E., ®easnman ©.I7., AxiiHorepHoe ofmecTso
«Hanarenscreo «l Ipoceemennes

METOAHYECKHE MATEPHAJBL 115 YYHTE. 5

Kimust : ypokd B § knacce ; mocobue s yawrens (H. H. [apa
Kenvms. Ypors 8 9 wiacce : nocoliue gna yanrens [H. H. lapa
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