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MOACHHTEALHASA 3ATIHCK A

[lporpasma MO XMMMB HE YPOBHE OCHOBNOMD ofiero oGPasOBAHHA COCTARTEHS HA DCHORS
TpeSoBaNKi K Pe3yNBTATAM OCHOSHME OCHOBHON OBpAIOBATENLHOR BPOrPAMME OCHOBHOTO OISR
cOpusoranmd, mpencTarnenssx & OTOC OO0, a Tacke Ha ocHOBE derepanthol pefioned mporpassE
BOCIMTAHHA W © YYSTOM KOHLEUMR TPENONARIHAS Yyelnoro npenmMeta « XuvHgs b obpascBaTemtnux
oprasmiansay Pocchfickoi Menepaim-s.

[Tporpassa no xrvHK J3eT NpecTasienne o Neans, obmel crpaTerion o yeHAR, BOCTHTAMAS H
PRIBHTHS OOYHAMMIMXCR CPENCTRAMHE V4elHOrD MpeaMeTa, YCTANARIHBACT OOAMTETRHOE TPEIMETHOE
CONSpARNe, NPETYCMATPHRACT PACTIPENCTICHAE €10 N0 KIACCAM H CTPVETYDHPOBAHKE MO PAIIEHAM H
TeMAM NpoTpAMMBL [0 XHMHH, ONPEICISET KOUHYSCTECHHBIE W KAYECTREHHEIE XAPAKTCPHCTHEMW
COASPRANHE, PCROMEHIVEMYIO NOCNCOOBATCIRHOCT: HIVIEHHE XMMMH C Y48TOM MEKTIPEAMETHEX M
EHYTPHNpEAMCTHE. CBR3CH, NoTHEH yyelnoro npouscea. BOIpacTHRY ocoBeHHOCTEH OGySaIIHNCA,
CHPERCAACT BOSMOKHOCTH NPEAMETE JIA PeAlWIAlME TPeDOBAHHIL K PeayIETATAM OCROCHHS OCHOBHOH
OfpPISCEATEAEHON MPOrPaMMLl HE YPOBHE OCHOBHOTD ofINeTe OOPAtOBAHEE, A Takke TpefoRaHH K
PeSYIIETATAM O0YHCHHA XHMHH HR YpORHE Uenel HIVOEHHS NpemMeTa H OCHOBHLX BHIOE yuehno-
DOCHARRTETRHOH AeATENRHOCTH OBy UAINIEN0CS 10 OCBOSHIID YHEBHOTO CONSHEAHNAE.

JHaMME XUMEA COYAMT OCHOEOH A0d BOpPMEpOBAHRE MHPOBCSIPERHA  OOVYAKNLErOCA, ©r0
MPEACTARNEHHA O MATEPHATRHOM ENHHCTRE MMpA, BAWMHYH PONE WIPLOT (OPMHPYCMBIE XIMMek
MPENCTARIEHHT O BEIANMOTPERPAILCHHAX JHEPTHH H 00 3B0/UOLIM BCINECTE B NPAPOLE, O IYTHX PCUICHHA
EOGATEHEN NPOBAEM YETORTHBOTD PRIDHTHE HENOREHCCTES — ChIPLEBOR, IHCPICTHYCCROH, MHLsenoi 1
IROMOTHYECKoHE Ge30TACHOCTH, NpofneM JIPARBCOLPLHEHHN.

Hayuerme K

eNoCOBCTRYET PCAMMBAIME . BOWMORHOCTEH [UIS  CAMOPEEMTHE W (DOPMHPOBRITHL KYALTVPEL
MHIRGCTH, e ofumel # GynxumonansHOH rpaMoTHOCT:

BHOGHT BEAAN B (ROPMHDPOBARKE MEILTEHAS W TROPEECKMY CROCOGHOCTEN OGYIA0MIMACE, HARLROR
HX CAMOCTORTCIBACH y4e0HOH JeRTEARHOCTH, JKCHEPHMEHTAIRNLIX W WCCTENOBATENLCKAK YMEHHL,
HEOGXOMHMBX KAK B NOECEHERHON MI1HM, TAK B B TPOJECCHOBATLHON TeaTeThiocTH:

IHAXOMMKT CO COSUMGMEOH HAYYHOTO MBIILTEHES, SAKTATMHEAET OCHOEE! NEBOCTHOND BAITANA HA
EAMHETHO TRHPOALL W MENOBEKA, HREMACTCH OTBETCTREMHEM STAMOM B OPAMHPOBAHHE CCTCCTBEHHO:-
HEYYHOH [PEMOTHOCTH Oy YAk CE;

CnocOBCTRYeT QOPMHPORAHING LEHHOCTHON OTHOIEHAS K SCTECTRCHHO--HAYYHHM IHAHKSM, K
fiphpomge, K YeN0Beky, BROCHT CBOH Bkian B sroAoTHIecKoe obpasosanne ofyumonxes.

Haneeie Hanpapienns B 05YYeHHE XHMEH obecIeTHRBAKITCH crensfHEod conepaanns yaelroro
MPEAMETA, KOTOPLT SRIASTCA NCIATOTHYCCKN AIANTHPORIHKEIM OTPARENMes GaI0B0H HEVKN XHMHEH
GIpEAENERHOM STANG of PASEHTHA.

Eype xwmie ua ypomme ocmossoro ofmero ofpasoBasds OPHEHTHPOBAH HA OCROEHHE
OBYHMOUTHMNCE CHOTCMB MIEPBOMBMANBHED DOMATHA XMMHW, OCHOB HEOprammseckol XHMMH #
HEROTOPEIX OTACTEHEE SHASHMEE TIOHSTHR OPrEHMHECKOH XMW,

CTpYKIYpa conepanma HporpaMmel [0 XAMME COHOPMAPORANA Y 0CHOBE CHETEMION BOTXOIA K
¢ HiyseHno. CONePHANNG CRNAARBASTCR W2 CHOTEME TOHSTHIE 0 XHMHIECKOM SeMenTe 1 BEllECTIE B
CHCTEMDE MOHATHI O XHMHYECKON Peariy. Ofe 5TH CHOTEMIA CTPYRTYPHO OpTREHI0BANEL 110 TEHHLHITY
NOCIEAOBATENEHON PASEHTHA JHAHWA K1 OCHOBE TEOPSTHYCCRHX NPENCTARNCHAT PAIHOIG YOBH;

— BTOMHD--MOTEKVILEPHOID YHEHHA KAK OCHOBET BOEM0 SCTECTROIHAHHA, '

— [lepuoppueckoro sakoua JT. H. Mernencena kax 0CHOBHOTO JaK0HA XHMHH,

— YHCHHA O CTPOCHAR &TOMI H XuMueckoll comn;

— OpeleTaRneHHi 06 SnexTpoTHTHYEC K0 AHCCOMALIMH BELIECTR B PACTRODAL.

TeopeTAmeckie IHAHUA PACCMETPHBARNTEA M OCHOBE IMTHPHYECKA NOTYYSHHEIX W OCMECTSHHLIY
thakTon, pAsEHBRIOTCA MOGISIOBATCTRHD OT ONHOTO YPORHA K Apy oMY, BHTIOTHAH yHEIME 0L ACHERHE
H MpOre0zHpOBIEKEA CBOHCTE, CTPOCHHE M BOIMOMMOCTEH NMPAKTHYECKOrD MPHMEREHHS 0 NOaYYeinTE
MIYHASMLLY BEINCCTR,

OcROSHHE NPOTPEMMBL TI0 XHMHH cnocoBerayeT HOPMHPORANHK MPLNCTARIOHHA 0 XHMHYECKOH
COCTABILUIOWMECH HAYMHOH KADTHHE MHpa B OTHKE & CHCTEMEON MPHPOIL, NCHROCTHONG OTHOLICHHS &
HAYSMHOMY THAHMIO H METOIEM TMOIHEHWA B Hayke Havuense xeuE HPOHCXOTHT & NPHEIEYSHBEN

[



JHAHHH H3 pERcs WIYHSHHED y4elHLX MpeaMeTon: wOpycaiouii Mepe, «Bronorna. 57 Kiaccsr: W
iDpranma. T KIaees,

Tip# H3y9GHIH XHMHE TIPOHCXOIHT (DOPMHpOBANHE IHEHMA OCHOB KHMHYECKOH HEVEW KAE
ofIACTH COBPEMENHOTD GCTECTROAHANHA, MPAKTHYECKOH NeNTENRHOCTH SHENOBEE: W kaK OIHOrD Wi
KOMOOHCHTOR MHpPOBOH KyasTypsl 3anads yueOHOTO MPEIMETa COCTOMT B DOPMHPOSAHEE CHCTCMEI
KHMHHECKHE THAHMA — swkHemmx GaKTod, NoHATER, JAKOHOER M TEOPETHUECKHX nonomeHAR,
AOCTYRHEY ofofmeHnil MHPOBOISPCHUCCKOND KapaKTepd, AJbKa HAYKH, B NpeoBIISHHE K HEYSHEM
METOAAM MIOFHAHMA [PH HIYYEHHH BEIIECTS H KHMHYSCRAX peakaui, B OpMMPOBAHHE W PATRHTHH
HOAHATATENLELY YMeRMA W ux npRMenesky 8 yuelno-nosHaBaTeIEHOH M yreGuo- HeCea0BaTeLCRd
[EATENEHOCTH, OCROSHAR MpuERD Gezonackoro OOPAIIEHHS ¢ BCUIECTRAMH B MoBCe AHEBHOH MHIHH.

TTpu My eHNH XHMHH HA YPOBHE OCHORHOTD obuero O0PAIRANHA BAMIOE SHAUCHHS pHOGpETH
TAKHS LeTH, KaK

—  DOPMHPOBAHEEC HHTSUIEKTYANEHD PAIBHTOH  THWHOCTH, roToROH K CAMOODpRIcnanHo,
COTPYIHHIECTRY, CAMOCTOATENBHOMY NPHHATHIO petnesui, cnocobHON ANAMTHPORATECE K OBICTPD
MEHARNIHMCH YCIOBEHAM HIHSEHH,

~  HANpARNSHHOCTE OOYMCHMA HA  CHCTeMatHdeckoe  npwobuleie ofyqamiHxcs K
CAMOCTOATENEHGR MOSHARATETRHOW [eSTENBHOCTH, HAVIHEM MCTONSM TOoIHaHRA, HOPMHPYIOUIHM
MOTHRALHED | PAIRATHE enocoBHOCTER K XHMEH, '

_ ofecnewenne  yenopkll, cnocoforsyiommy  npuobpeterro  ofysamniaMuca  OIBTA
pasHoObpaIHOil  AEATENREDCTH, MOIHAMMA W CAMONOAHAMAS, KIKHCBLIX  HARRIKOB { KMFOSIEERIX
ROMICTCHLIARN ), HMERHITHX YHHECPCATRAOS THAVRHIE /1A PATTHIHEIX BHACE NEATCNBHOCTH,

— fropmaposarme ofmelt dywrmonansoll | BCTECTRAHHO=HAYIHOH rPAMOTHOCTH, B TOM SHGRE
yMeHNH OOBACHATE i OUEHABATE ARNCHIA OKPYKAIOIET0 MAPA, HENOAETYH IHAHAS W OREIT, DOTYHEHHLIC
OpH HEYHCHUH XHMHH, NPUMCHATE HX NPH pemends Npobie = NOBCETHERHOR HHIH W TRYAOBOH
MEETENRHOCTH,

dopMEpoBaHHE ¥ OOYYARGIMXCE CYMAHHCTHHCCRHX OTHOMENH, DBOHHMAHHA UEHHOCTH
CHMHUECKH SHAHWI [ BEIPAOOTHH SKONOIHHECKH enccoolpatnor noreaens 8 OuTy U TPYIOBOH
TSATETRHOCTH & LE/AX COXPAHEHNA CBOSrD LIDPOBEA W OKPYHMOIER MpHpoaHOR Cpeihi;

— pazRHTHE MOTHBAIMM X ofydenMio, cnocofHOCTEH K CAMOKONTPOIE H CaMOBOCIHTAHMIO WA
OCHOBE YOBOSHHS ofIIeMENoBSdeckiX HEHHOCTER, TOTORHOCTH K CCOIHAHHOMY uGopy TRodEIE
HANpaBIeHHoCT! galikHefinerc ofyuerma.

Ofiee 9HCAO Wacos, OTREHSHHLE AR MIYYSHHS XHMHM HA YPOBHE OCHORHOIO ofimero
ofpasoranna, cocTaamaeT 136 wacop: B § wnacce — 68 uacos (2 waca B Helem0), B 9 knacce — 68 wacos (2
GACH B HEISTAI). ;



COINEPAAHHE OBYYEHHSA

8 KJIACC

llepronataisasie XAMEYECKRE BORETHE

Hpeamer xmvun. Poms xuMEH B #usmn qenobera. XHMus B cAcTeMe mayk. Tera o seumecTsa,
Dmakriccrme cBoHCTRA BEIRECTB. ArperaTHoe cocTodHMe pemecte. [IoMETHE O METOJAX NOMHAHME B
XM, YnoThic BemecTea i cvec. Cnocofkl pazgenenus cuecet,

ATOMEl W MONEKYILL XHMHYBCEHE WIeMenTH. CHMBOTH XHMHSSCKIX STeMEHTOR, [IpocTare ®
CIIGHHIE BELMECTER, ATOMHO-MOTERVIAPHOE VOSHHE,

KHMHIECKER HOPMYTA. BatcwTHOCTE STOMOB XMMHYCCHHX SMEMEHTOR. 3MKOH OCTORHCTRA
COCTARR REMECTE. OTHOCHTETLHAS aTOMHAR Macca. OTHOCHTENEHAN MONEKYIApHas macca. Maccoas
IONTH KHMIMECKOTD 3IEMEHTA B COCTHHEHHMH,

Komwuectso semectse. Moan. Monspaas macca. Bsanmochsis KONMYCCTRA, MACCH H 9Mcha
CTPYETYPHEX GIHHHLL BemecTER. Pacudrnl oo hopMynaM XHMHYECKHX coeTHEBERHN. :

DrHAMMCCRAE B XHMHHCCKHE WBNEHHA. XHMHSCCKAN Peakinm U ob MPHIHAKA. I0K0H coXpaHaME
MACCH BEUCCTH. NPMWYSCKHE VPABHEHWA. KNaccH{iHEALIMA XHMHYSCKHY peakuil | CoenREem,
PERTOHEHIA, JaMEIIeHHE, offvena),

Xusinveckui skcnepusenn:

THAXOMCTRO ¢ XAMUSECKOR TOCYNOH, mpasinaMi pafoTet B naBopaTopRK 1 npréMas ofpaimenss
¢ JaboparopHend  ODOPYACESHMEM, WIYUHME H  OTHCRHHE (EIHTECKHX CBOMCTE  DOPAIIOR
HEOPraHWHECKHX BemecTs, Habnegerne dusevccesx (NIAREHAS BOCKA, TAfHHE [BOA. PECTHRAHWE
CAXAPH B CTYTIRE, KHNCHHE H KOHASHCAIHA BOIM) H XHMHSCCKHX {TOPEHHE CBCHH, MPOEATHRAHAE MeTHOH
TPOROOKH, B3AWMofelicTeme Mena ¢ wucaoTol) ARveHnll, HaDMIOOCHHE M OIMCAHWS NpHIHAKDR
MPOTERAHHA KHMENCCKRX peakiini (pasaomchie caxapa, manMOIefCTERE CEPHOT KHCTOTH © XIOpHaoT
Gapus, peanomenwe reapokcnns Mexn (11 npe HATPERAHKH, BEIMMMOICHCTRAE HENE3 ¢ PACTROPOM COMH
memi (11}, maysemme cnocofos paytenermm cvecell: ¢ NOMOULID MATHHTE, (hHARTPORAHKS, RLIAPHRAHNE,
AHCTHUIALNE, XPOMETOrPRGHS, NPOBEISHHE OYACTEH TORAPEHHON COMH, HADMIONEHHE W OTHCAHNE
PEIYNETATOR MPOBSICHHA OB, RANKCTPHPYIONETD 8K0H COXPAHEHHN MAcChl, COAIARME Momencii
MOIEEY [ IIAPOCTEKHERRET).

Basumeiinmme npelcTannTenn HeopraunSeckny RemecTn

Bosayx — emeck rason. Cocrae sosayxa. Kucnopos — sneesr u mpocTee Bemgcreo. Haxownense
KHCIOpOAA B PHPOLE, daziueckine u xuMpeckie caoiicTaa {pedrumn ropesnd ). Oxcams. [Tpemenerne
EHCOOPOMIA.  Cnocolil  nomvserns KHCIopona B alopatopus W NpOMbiinaceEocTH,  Kpyronopor
KHCAOPOAA B MpEpose. US0H - AnnoTponHal MogHdHKaLRS KHCIopoIL.,

Temaorofl  shderr  xEMHYCCKOH  PCAKIHH,  TepMOXHMHSECKHS YPARHEHHE, 5KI0- ®
JRLOTEpMINeCkHe peakiiH, Tommmmo: yroms u metan, Jarpsibesms Boanyxa, yCHIEHue MAPHHEGEOG
sihiekTa, PRIPYIIERHE 030ROBOD CIIDA.

Bopopon — anesent 1 npoctoe memecteo, Haxomoaesme RONOPONA B npupoge, fEIAYeckHe |
KHMHMECKHE CBORCTRA, TPHMEHCHNEE, c0Co0l NomyScHA, KBCAOTE M COmH.

Meansapeeii 06nés razon. PacuéTal no XuMAMECKHM VPaBHeHHTM.

Duzpueckne  ceofictea  monm.  Boma  kax pacTeopuTent,  Pacteopet.  Hacmimemme w
HEHACLILUCHHEC PACTIOPE, PACTROpMMOCTE BemecTe B moje. Maccosas nond pemecTea B PARCTHOpE,
Xumprreckse cROHCTEA BOXK. OcHoBamAY, Pom PACTBOPOR B NPHPOOES M B AHIEN wenobeka. Kpyrosopor
BOAE B MMPONE. 3ArpaIHene NPUPOTHEX B, Oxpana H OYHCTE MPHPOIMEIX BO.

Knsccuiralis  meopraumueckis  coemmmenmit.  Owcime. Enacendmkanmna  orcemos:
concofpasyioiie  (OCHOBHERE, KHCHOTHEIE, amipoTepatie) W HeconeoSpazymoimue. HomennaTypa
ORCHAOE. DHIHTECKHE B XHMHYSCKHE cEOFCTSa DECHIOR. [lomysenns oxcaIo08.

Ochosarmn. Knacendwmraums ocHosarmil; weénous 1 HEPRCTROPHMEIE OCHOBEHHAE. HoMerkaaTypa
OCHORAHIH. DEINYECKHE H KHMHYCCERE CBORCTEL OCHOBAHHE. Momyaenise ocronasnmii,

Krenorer. Kaaccubikamns kucnor. Homemciarypa sucior. Ousmmeckss | XHMirssckme chobicraa
KHenor. Pa akriesoctd Metanios H. H. Bexerosa. TTomysense kRenor.

Coan. Homensnarypa coneil. Dusnueckue 1 xaMHIeckHe cEOHCTBE coneii. MNemyvenne coneit.

lenerireckan crase MesayY Kiaccamu HEDPrAHHESCKMY COSIHBCHHE,

Xeumunecruii yeenepuvenn:



KAYECTHCHHOS OOPENENeHHe CONCPAAHHA KHCIOPOLA B BORAYEE, nomyueAe,  cobRpaHRe,
pacTIOIHABANME H HIVUEHHE CROACTR KMCROPOIA, RafHIERAE E3anMOReiicTRHA BEMIECTE ¢ KHCAOPONOM
H YCIOBMA BOIHHEHOBEHUI H TPEKPALICHHA TOPCHHA (Mo#Epa), CIHAKDMACHHS ¢ OOpasLAME ORCHIOR H
OMMCAHME HX CROWCTE, NOMyucHWs, cODHpamse, PACTICIHABANAS B MBYHEHHO CBOHCTE BOACPOIA
(ropemme), mlammogcHcTeMe PONOpONA  C OKCHAOM wead (I (po3MoRHO  HCNOABIOBEHHE
BHIeOMaTCpRaoR), HabmoneHne 00pasUoE BEMECTE KOAHIECTROM | wiois, HooepoBaHEE ooobeHBOCTER
PACTROPEHHA BEMIECTE © PAATHYHON PACTROPHMOCTRSG, MPHTOTORISHHE PACTROPOR © OUPEREICHHONR
saAccopMl AoneH pACTROPEHHOTD BEIIECTH, praMoaeicTRIe BOTED ¢ METAMIAMM {HATPHEM H KAMELHEM)
{ROIMOKHO HCNONEIORANE  BHISOMATSPHANOR), HCCICIOBANKE ofipaaucs AEOPraHMYeCcKHN BEllECTR
PAINHEX ENACCOB, HAG/IONEHNE HIMEHEHHS OKpAcKH HHIHRATOpoD I PACTEOPAEN KHCAOT M IET0oYeH,
WIyHCHHE FIARMOOSRCTREHT CRCHAL MEIH {11} ¢ pacTBOpOM CopHOl KHCAOTHL, KHEROT & METATLNAME,
peakupi HeHTPanuIALEH, ToTydeHRe HEPRCTBOPHME OCHOBRHHA, BHITCCHEHME QIHOND METALTA IPYTHM
H3 PACTEOPA COMM, PEUIEHHE 3KCNEPHMEHTATEHEN JALAY T TEME o BasreilHe KIAchl HEOpTraHneckiy
COSTHHEHIHY,

Meproguaecknil zaxon M Tepmogsueckan CHCTEMA  XHMHHECKHY  ICMENTOR A H.
Menneacena, CTpoemc  aToMoB.  XumEvYeckan codlk. (U ATETLHD- BOCCTARDEHTCILH LIE
pEAKIHE

MMepasie MONKTER KTACCHQHKAMA XUMHYSCKHAR JMCMEHTOR. MMopaTHe O TPYINAX CXOOHAK
AMeMERTOR (METOMHENE W IIEN0VHOSEMENEHME MCTAANE, TAN0TCHE, HHepTHELS TAIR).  IEMENTRL
EOTOPEE O0pazyioT aM(OTEpHEE OKCHIM H THIPOKCHIL.

[epuomudeciii taxon. [TEPHOINIECKAR CHOTEMA XHMHHECKHK apesmerros I W Menpencesa.
KopoTkonepHOTHAT ¥ AMHHHONEPHOTHAR (QapMLL Tlepuo HUECKOH CHOTEME] XHMITHCTHHE JAEMCHTOR AL
H. Menpemeena. Mepwoast W rpyrmet. Duadueckuii cMECA NOPATKDRON HOMEPDE, HOMEPOB nepHogs B
TPy HIEMEHTA

Crpoenne aromon, CocTae atoMibix saep, HioTomer. SnekTpomh. CTpoeAHe 3IeKTPOHHB
ofonouek ATOMOR DepBbX 20 XMMEMOCKHX 3MEMEHTOR Mepionmseckodt crerenil [ H. hMernenceea.
KAPAKTEPHCTHEA XHMHHECKOTD 3MEMCHTA N0 eT0 DOMMESHHI B Mepuonsueckol cuctene J. W
Mewnpenecra.

JagoROMEPHOCTH  MIMEHEHHS PAJHyCa STOMOR XHMMSCCKHK JICMEHTON, METRLTHHECKEX M
HEMETRUIHYECKHX CRORCTE N0 TPYIITAM H NEPHOLAM.

Juanenne [leprompuecxkoro sacona W Tleprommueckoll cHOToMbl XKHMHYCCEHE MISMEHTOR A
pazesrrea Hayes wnpaxTaeo. [ . Mennenees — yaenniii B rpaskIaHir.,

NHMEIECKAA CBEIL. EOBATEHTHER (MOMSpHAS W HEMOUSPHAN) CBEik. JAEKTPOOTPHUATENRHOCTS
KHMEYECKI anemenTon, HotRas cemas.

CTeneHs OKHCTEHHA, (RHCANTENLHD--BOCCTAHORATENbHEE PeaKIDin. [IpOUeCCE ORHMCICHHA H
BOCCTRRORNEHHA, (KACTRTENH B BOCCTRHORNTCH.

N EECK LT FRCHEfLs e

HIyUeHHe OOpEIUOE BEIECTE METAUIOR H HEMETALIOR, B3ANMONCHCTRME THAPOKCHIA IHHEE &
PACTROPEME KHCTIOT H menoucii, NPOBeJEHRS OMETON, HUTOCTPHPYIOMHE MpHMEPE]  ORHCIHTERHD-
BOCCTAHORHTENLHA peaxiuil (TOpPEHHE, PEAKLHHE PAIIORMCHIA, COSTHHEHHR).

Mexcaped Memiibe CERTU

PeaM3alia MEXTPEAMETHLIX CRE3SH NP HIyUeHHH XHMHK B 8§ KNacco ocyLISCTRIACICA HEpel
HONOEIOBAENE Kak oD E0TeCTREHHO—HAYEHLIY TOHATHHA, TAE W TOHATHA, HRIAFIHNCE CHOTSMERIMH
ANS OTICHEHED [PeAMETOR ECTOCTREHHO--HAYTHOTD LHETI,

Ofilie eCTeCTECHHO--HAYTHES TIOHATHH: MayuyHeif $axr, THNOTesA, TEODHA, JAK0OH. AHANH,
CHETES, KNACCHMKAINA, NEPHONMMHOCTE, HaBMOJSHHS, SKCNEPHMENT. MONEIHPORARKE, WIMEDEHHE,
MOAE/b, ARICHRE,

dyanKa; METEPHS, BTOM, JTEKTPOH, TIPOTOH, HERTPOH, HOH, HYIIH, HIOTONLL, PAIHOAKTHEHOCTE,
MONEKYIR, JTEKTPHHECKHi 1apan, BemecTso, Teno, ofbés, ArPETaTHOS COCTOSNHE BELUSCTRA, Ta3,
(HINSECKHE BETHIHIE], 8IHHRIR WIMEPEHHI, KOTMOC, TUSAHETLL, péamet, Comnie.

Baonorss: doTocHHTEs, ARXanHe, Grochepa.

leorpatms: arocdeps, rwapocdiepa, MHHEPANEL, FOPHME NOPOMH, MOMEIHEIE HUROMAEMELE,
TOILAHED, BOIIME PeCyEL

9 KJIACC

BemecTeo W SHMAYMECKAN DEAKUNA



Hepuogmusecknii sakon. Tlepuoamsicckan cHoTema XAMpHeckux snemcaTos J, M. Meaneneesa
Crpocame aromos. 3AKOHOMEPHOCTH B HIMEHEHHH CRONCTE XHMEMECKHX IMEMEHTOR DEPADC TPéX
MEpHCODE, KANHA, KalbUMAE H HX coSdMHEHAR B COOTESTCTEHH © NONKKEHHEM IEMEHTOE B
Meprompyeckol CHCTEME H CTPOSHNEM MX BTOMOE.

CTpocHHe BEUIECTRA: BIIEN XMMHICCKOH CREIH. THIL KPHCTANIMSECKIY PAIETOR, TARHCHMOLTE
CROHCTE BEIIECTRR OT THIA KPHCTAMIMYECKOH POINSTRH H BETA XNHMAGSCKol chiin,

Knaccumeain H HOMEHRIATYPA HEOPrEHHYECKHX BEIIECTE, MHMHUCCKWS CEONCTBA BCIIECTS,
OTHOCAIIHXCA K PaumeyHBiM  KAGCCAM  HCODTEHHNMCCKAX — COPAMHEHHH, reHeTHHccxas  CRAEb
HEOPraHWMECKHY BEIECTE,

Engcendmmanns  XHMHIeckny  pearuil N0 pAINMUHBIM TPHIHAKEM (110 HHCTY W COCTHEY
YHACTEVIOIIHMX B PCakiHH BECCTE, 1m0 TennopoMy dddexty, no HEMeHeHH CTemeren OKHCIEHIS
NHMMMECKHX JJIEMEHTOR, N0 ODPATHMOCTH, N0 YYACTHE RaTANKIATOpA). ME0- M IHOOTEPMHUSCKHE
PEAKLUTH, TEPMONHMHYECKHE YPABHEHHH,

Mowsrwe o ckopocTH Xumpweckodl peaknmm, TlomsTe of ofpaTHMEX W BeoGparuMen
XHMHYECKHE peakiiax. [loHaTie o roMoreMHX W reteporsdse: peskupax. [TonsTHe O KeaTamoe.
lNomsmse o XEMudeckoM PaRHOBSCHH. DakTopH, RTMAIONHE HA CKOPOCTE XMMHWMeCKOH peakiMH W
IEYIKEHHE XHMHYECKOID PAEHORSCHN.

OEMCTHTENEHO-BOCCTAHOBNTENEHEE  PEAKUMM,  INCKTPOHHBIH  GAMAME  OKHCTHTETRHGO-
BOCCTAHOBATEALHON Pakiie, CoCTasnerns YPaRHeHHR OKHCIHTOILEO--BOCCTAHOBHTETLHEL PEAKIIH ¢
HCTICARIOBAHHEM METOIL INCKTPOHEOT O Ganascy,

Teopun snekTponETHYSCKOH ARCCOTHAIIEE, IEKTPOTNTEE H HEXEETROIHTEL KATHOHEL, AHMOHEL
Mexammm AHCCOIMALIMA BCUECCTR ¢ PASIHYMBIME BHAAMH XHMHUECKOR cowas. CTENeHs THCCOUMALINN,
Crneeeie 8 cnpfbie J0eKTPOTHTE,

Peasamn wosmoro  ofimess. YIOBHA 0poTexssms peakiMil wommoro oEMeHs, TIOOHME ©
COKPANGHHINE HOHHEIC YPABHEHHN peaxtwii. ChROBCTRE KWCNOT, ocHOBRAMAA M conedl & cheTe
MPEECTUENCHER 00 JMEETPOIHTHYECEOR NHCCommame,. KanecTneHHLme pearlHd Ha HouE. [lodarse o
FHAPOUTEEE conc.

XIMUYSCHIT IRCHEP I ENm:

OFHAROMNEHHE € MOASTAME KPHCTALAMSMECKHE PEIETOR HEOPrAHHMECKHK BEIUSCTE — MCTRIIORE H
HOMETANACR (rpadwTa B anmMaza), CICKHEN BeUlECTR (XNOPHOE HATPHA), WCCACAORAHHE SAMHCHMOCTH
CKOPOCTH  XHMHYECKOH —peakun  oT  BOINECTEMR  PAasTHIHME  (EKTOPOR,  HCoCIeOBAHEE
HEETPOMPOBOAROCTH  PECTBOPOR  BEIIECTR, NPOEGCCA JHOCOLMALMA KMCHOT, medouell o conch
(BOIMOGHD  HETIONEZOBAHME BHASO MATCPHATOB), NpOBCICHHE ONEITOR, HILHICTRHPYHMIHY  TTHIRAKH
MpoTeRAHHA peakikll Houmore ofmena (ofpasoeanme OCAIKA, MLACTCHWE 833, 0OpA2OBANNE ROIAI),
OEITOR, HUTICCTPHPYIOUIHK PHMEPE CERCIHTEIbHO-B0CCTAHORHTENbHEI PeaEHi (TOPeHES, PenkLpL
PEVIRSHHE, COCOIHHEMHA), PRCTIOSHABAMHE HCOPTAHWYECKHX BENIECTE C NOMOLEIS KauecTREHHLIT
PEAKLFH HA HOHbL, POIICHAE IXCICPUMECHTATRHEIX 30735,

Hesteranin u ux coenmHenns

Ofmas xapakTepwcrixa ranoreHor. OcoBernoeTs CTPOCHMA  TOMOB, XAPAKTEPHEIC CTETISHH
ORHCICHRA. CTPOSHHE M (IHIHYECKME CROFCTRA MPOCTEIX BEMIBCTE — FANOreHoR. XHMHUECKHE caoficTRa
H NPHMERE XN0DE (BIRMMOTeiicTRHE & METRINEMH, BEMSTATIAMH, wgmogani ). Xaoposomopot. Conmnas
KHCIOTR, XHMWMCCRHE CRONCTER, nonyuenHs, npwverenme. HdeficTee xiopa KIOPOBCAOPOIA kA
Opraqns venosekt, Basneiimme xnopraw » H HEXOHACHHES B NpHpOOC.

Uimas xaparTepHcTiea sneserron VIA-rpynme. OcoSenmocts CTPOEHHA ETOMOB, NADIKTEPHER
CTENEHM OKMCHenus. CTpoeHMe M qHSMYECKHE CBONHCTER NPOCTRIX BEMECTE — KHCIOPOTE W CEPEL
ANTOTPOMHEE  MOTHPHELIM KACTOpOIA cephl.  Xummycceme cBoHcTsa  cepal, Ceporogopon,
CTpOCHME, (HINYECKHE B KHMHdecHHC cBOMCTRA. OWCHINM CEpel Kak NPEACTERMTENN  KHEIOTHLLX
OKCHAOR. Cepras KHCHOTH, (MIHISCKNE M XHMHUSCKHE CROBCTEA (0flMe KEK NPENCTABMTENS KNACCA
EHCHOT W cneddfuraccrie). NuMuHeckHe peaximm, JeallHe B OcHODE NpOMAIINEHHOND ¢nocoha
nomyieins cepRol krcnote. [IpiMescrre cepHo kuoToTi, Cons cepHOoll KHCNOTHL, KEYeCTECHHAR
PEAKUAA Ha cyabdar-won. Haxommenwe cepur u ed cosnumenyii p npepoae. XHMHYECKOS SAMPRIHEHHS
ORpYAGRmCH CPENsl COBMHHEHMAMH CepHl |HMCIOTHEE LOMAM, FAPAINCHNS BORIYNA H BOIOEMOR),
Cnocofbl ET0 TPEACTRPAINEHNE. :

OGian xapaxTepreTira wnemertos VA-rpyrines. Ocofermoern CTPOSHHA ATOMOB, XAPAKTEDHhE
CTCHACHH OKHCICHHA. AZ0T, PACHPOCTRAHEHHE B npupone, dEINSCCKNe M XHMHYCCKHE cROHCTRA,



KpyrosopoT 230Ta B NPHPOOE. AMMEIE, ero pHIHMECKHE B XHMHGeCKHC CBOMCTRA, [OIYNEHNE M
rprMenerne. ComE aMMoRRR, MY DHINMECKHE H XHMHSCORHRE croficTea, npuMencHue. KamecTeeHHAR
peAKITHA HA MOII AMMOHHS, AJOTHAN EWCOTA, 68 noiyHeHke, PHIMSECKHE W UMEUSCKNE CBOHCTER
(ofmue EAK TPEACTARMTENS KNACCA KMCNOT H cocundiHueckne). Honomssopanne HATPETOR H comek
AMMOIHA B KAMECTEE MHHEPAMLHRK YOOOperuil. XHMHMCCKOS SATPASHEHHS okpysasoumel  cpemsl
COGIHHCHRAMM 43078 (KHCHOTHEIS [0, SAPAIHEHHE BOUIVER, MOMBEL H popoesob).  hocdop,
annoTponsee MomudEEam Gochopa, QEINUECENE # XHMKTSCKHE ceoficraa. Oxcwa duocdopa (V) B
fochopHat kHCNoTL, HHIANTECKHS B XHMHETECKHE ceoficTea, momyuense. Mcnonsaosakne docdars B
KAHECTRE MAHCPAUIRMEIN YACDpoHMA.

Ofmas xapagTepucTiis alesmertos [V A-rpymmR, OcobeHHOCTH CTROCHIA ATOMOS, LAPAKTERHELS
CTenEHH ORMETEHNS. VINEpoU, ANNOTPOTHEE MOIHHHKALKH, PACOPOCTRRHSHHS B IPHPGAES, e
M XEMHYeCcKme ceofcTRA. Aacopbuds. Kpyroeopor YOAepoaa B UPHpPODC. ORCHIM YTICpONA, HX
diIHYECKNE W XUMHGECKHe CBOMCTRA, NeRCTEMS HA JKHBHIC OPTHHIMb, MOmydeHiEe o NPHMEHEHHEES.,
RoAorecke TpoATemty, churanke ¢ orcwaoM yraepom (IV), ranoTcIa rnofarkHOro NOTEMeHHa
TMETA, NApHRKORGH 3qubeit, VTONRRRR KHCIOTA W 08 COMH, WX HHIHEECKHE H XMMHMECKHS CROACTRA,
noTydelne H TpaMcaeine, KavecTeeHHad pEAKITHA HA rapGonarT-wons. Hemomksoaanne gapOoHATOD B
BRITY, MEIHLMHE, IPOMBMILICHHOCTH H CRBCkoM xoadicTRS.

[MepRORAYATKHEIC NOHATHE 00 OPraHrCCKHY BEMECTRAN KK O CORIMMHEHHAX YTNEpOIA [ MOTEH,
STaH, THIIEH, ACTHIEH, YTAROMA, TARDSPHE, YECYCHAR KHeaoTa). | IpHpoIHe HOTOHHKH YINERONOPOIOE
{yroms, npupooHei ras, medms), OpodykTer Hx  nepepaborin {Gepmu), Wi ponk. B OHTY W
npoMeurieHHocTH. [Tonsmie 0 GHONOTHHCCKR BRHLX BCIICCTIEX: AHHPAX, BeciK, YIIEROMAK — W HX
pomt B #HIHH Benoseka. MATEPHATEHOC CAHHCTRO OPTAHITHECRIE H HEORrLUUecki COSHAHEHHE. .

Kpemmit, ero GuiHueckne # XHMHYECKHE CROWCTER, MOTYHcHHE H NpHMcHeHHEe, COCIMHEHHA
EpeMEEs B mpapoge. OOmme npencTABISHHA of okckne xpedeEd ([V) W KpeMHHCBOH EMCIOTE.
CrANKATH, MX HCNOMe3oEaHmMe 8 GLITY, B MPOMBIIEHAOCTH. BaokneHmne CTPONTEIBHEIS MITEPHATE:
KCpAMHES, CTeKA0, uement, ODerom,  wenesobeTom. [poGaemsr  GEICNACHOTO  MCTIOMBIOBAHHE
CTPOHTENRHEX MATEPHANOD B MOBCCAHSRHOH AHIHM, "

Kusmeckuli IKCHepurERm:

HIVUENHE 00palIne  HEOPTaHMYCCKAN  BEMECTE, ceoficTE  COAMHOR  KHCIOTH, OpORETEHHD
KAYECTRENHLIX peaxinii HA Xnopwi-womsl H Aabnrogenne OPHIHEEGE HX OPOTERANEE, OMBITEL
OTPEKAINTINE  HHIHGECKHE M XHMHYECKHE CEOBCTRE TANOTCHOE M HX COCHHHENHHE |BOIMOHEO
HCMOMEICRAMME  BHISOMSTOPUANOR), OSHAKOMIEMHE © ofpaiaMe  XNOpHAOE {ranoreHEIOB),
CAHEKOMISHHE ¢ OOpATIAMM CEPRI W 88 COBMMHENHAMH (BOIMOMAD HCTIONE3IOBATHE BHICOMUTEPHATIOR ).
HafmoneRHe Tpouccca oOYTTHBARNS CAXapa MON MEfcTEMEM KOHNCHTPHPOBAHHOA cepuofl KHCHOTEL,
HIVUEHHE XHMHYECKRX cooficTs paabannennol copHoi KECIOTR, NpoReIEHS FEMCCTREHHOH PeRELIAM HA
cynbaT-MoH M HADMJICHHE DPHINAKA e MpOTERANRA, OIHAXOMISHRE C EIMYECKHMA CRORCTRAMH
asori, hochopa W I COSMHHEHHH {BOIMOMHO HCMThSOBAHME BHABOMATEPHANOR), ODPAUAMH A30THEIX
H (pocoprnx yaobperail, nomywenne, coDWpanme, PRCTIOINARAHHE W HIYUEHHC CROMCTRE AMMHEKR,
NPOBCACHHE KAYECTBEHHEIX PeakiHH Ha WOH aMMOHHN 0 ochaT-HOH W MIYYeNHE TPUIHAKOD WX
NPOTEKANKS, RIMMOACHCTERE KOHUCHTPHPOBAHAOHK @IOTHOR KACHOTEL € MENRE { ROrANOZED
HCTIOTRIORIHAS BRASOMATEPHANOR), HIVUEHHE MOIensH KPHCTANTHYCCHHAK peméTox anMasa, rpadua,
dhynepena, CIHAKDMNERHE ¢ IPOLECCOM ANCOPGLIN PACTROPEHHEDN BEIISCTE AXTHRHPORIHHLIM YITHEM H
YCTpoileTBOM MPOTHEOTA3A, NOMyUeHHe, cofupaNRE, PACTIDEHARIHHE H HIYHSHHE CROHCTE YIEKHCIOMD
ras, TPOBEEHHE KAYSCTBEHHEX peanudil wa KAPOOHAT M CHNHEAT-HOHEL M HIYHEHHE [IPHIHAKOR WX
OpOTeKAMMA,  OVHEKOMIGHHE ¢  MPOAYRUMEd  CHAMRATHOH  OPOMBILILISHHOCTH, PEIISHAS
SRCTICPHMEHTATBHR 387534 1o TesMe « Baspeiipe HEMETALIE H HX COETHHEHHA,

MeTaninst H BX COLIHHeHHE

Ofuan XAPEKTCPHOTHEL XHMHYECKHX IMEMENTTOR — METWUIOR A OCHOBANHH WX NONCHEEHHA B
Tlepuoansieckoil cuotese xmmuyccrnx anemerros [l H. Menmencesa u Tpoesid STOMOR. CrpotHHe
MeTannos. METALTHICCRAR CEXIE H METALTAHECKAN KPHCTAIUIHUECKAR DSINETHA. DNEKTPOXHMHYECKHH
PR HANpEAEHHE wetanon, MHIHTCCKME M XHMHMCCKHS cpoficTea metantop. OBmme cnocobnl
momydenHs MeTannop. TToRaTHe 0 KOPPOLHH METALTOR, OCHOBHEIC cnocofl SAmMTE WX OT KOPPaMH,
Craass {oTass, SYTYH, MOPAmOMUHAR, GPOHIE) M HX HPHMEHCHNE B DhITy H NPOMELLACHEOCTH.

Hleqounse MeTatiel nonoxeHne & [lepHOIHYECEDH CHOTEME XHMMMECKHX WICMEHTOE o H
Meraeneesa, CIPOERHE W STOMOR, HRXOWKIERWE B TPHPpOLEe. (Hskyecime H XHMICckpe choficrad (Ha
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TpEMEpe HATPHA H KATHT). OsCHas o THIPORCHAB BaTprs w xarms, [TpHMeReNHE EA0YHRX METATI0R
H HX COaOHHCHHE.

MenosHooMeNbHbE METRANH MAETHWH W RATBIEH: Donowenne B [IepHOANYECKOR cHoTeME
EHMHYECKHX 3ieMeHTOR [T, M. Mengeneesa, crpoense Bx aToMOR, HEXO®ISHHE B TpEpode. DusHescrme
W XHMHYECKHE CHOHCTEA MATHHA H KANBOWE. Bawscliime coeTHHeHMs kansmpn (ONCHI, MHAPOKCHI,
CoiTH ), HECTROCTE BOMEL W C0CODE] 82 YOTPanesia,

AmoviaRA: notcuesie 8 [epuogmueckol chereme xmamecknx anementon [, H. Mesgencesa,
CTPOEHHE ATOMA, HANOERSHHe B nppoge. dumimeckse o XEMudeckae caoficTha  ATOMEHNA.
AMPOTEPHE ¢ROBCTRA OKCHAA H FHAPOKCHLE ATIOMHHHA

Aeneao: nonomerme & [epwonmueckoil cucTeMe XHMAeckEx anementor [ M. Mengendesa,
CTpocHMC ATOME, HAMOKACHHC B MpHPOOE. OHIMYECHHS W XHUMHYECKHE CROHCTEA wenesia Owxcuiw,
rieaporcHzIn B coH wenesa (1) umenesa (1), Mx cocrak, ceoficTRa H DOMYSEHHE.

XNusuveckub sxcnepusenm:

UIHAKCMACHRE ¢ O0pailame MCTAIOR H CIVTAROE, WX (HINIeCKHMH CROHCTROMH, HIVHEHHE
PEIYIETATOR  KODPDOTHH METAANDR (BOAMOWHD HONOMLIOBAHNE BHISOMATEPHANOR),  ocobemmocTed
BEHMOTEHCTRAS OKCHAA KANBIHA 0 HATPMS ¢ RONOH (BOSMOMKHO HONOARIOBAMHE BHASOMATEPHANDE),
HCCNENOEANME  CROACTE MECTRON BOML, NPOUSCCE TOPEHMA MENEM B KHCTOPOAE  {BOIMCHHO
HCMNIEICBAHNE EANBOMATEPHANOE ), MPAIHAROD MPOTEKAHNA KAYCCTRCHHBIN PEAKIMA HA HOHES MATHHN,
KANENMA, ATIOMANNAS, WHHES, wenedd (1) w weneza (111), memn (11}, nabnropcrne B ONHCAHRE MPOLIECCOR
ORpAITHBAHHE  MASMEHH HOHEMH HATPHA, KaMMA ¥ Ka0bOHA  (BOIMOMHC  HCIOARIDEAHHE
BHICOMETEPHATOR), HocneoBaHHe AMBOTCPHENX CBOMCTE THIPOKCHAA AMKMMEHS H THIPOKCHIA LIHHKL
PEMICHHS JRCHCPHMCHTAMLALIN 39804 10 TeME « Basiire Hinne MoTIUT B HX CoeIHHEHHE).

XumMus B OKpy#amman cpeja

Bewectaa n MATCpHAIL B NOBCCIHCBHOH AN Yenoacka. FE3omacHoe HCNOMLIOBAHNE BEMIECTR
W KHMHSCCKHY peakimil B Gurry, [Tepras nomMoms mpH XAMEIECKHY OROTEX H OTPARIEHHI.

AHMRYMCCKOE SIAIPAIHCHWE OKPYERIONER cpems (TpeensHas AOMEYCTHMAN  KOFIIEHTPALIHA
BeMIECTE, fanee — [1K). Pots Xiuin & peimemis Moo mseckm: npobies.

XUMNRECKIE IKCREP EMEn:

HEyHEHNE DOPAIIOE MATEPHATOR {CTERI0, CITTARES METALTOR, NEVTHMEPHEIE METEPHATLL),

Meawnpedvemnate ceay

Peanwzaima MesnpenMeTHER chased TP HIY9IeHHH XHMHH B 9 KI3CCC OCYIIECTRIASTCR Yoped
HENONEIORARRE KAK ODLIMY SCTECTREHHO-HAY THEN NONATHIL TAK M NOHATHE, RETSICIIMXCH CHCTEMELIMH
JUTH OTARALHED MReiMeTon CCTCCTREHH -~ HAYHHOT D 1HETA,

OBilHe eCTECTREHAG-HEYIHEC TOHATHA, HAYYHEN] haKT, THIOOTE3R, TAKOW, TEODHS, EMANHI,
CHHTES, ENACCHPMKALNE, MOPHOINYHOCTS, HaDMHOEHHE, KCIEPHMEHT, MOMENHPOBANME, HIMEPEITHE,
MOREL, RENCHHE, TEAPHHKOaLGT HhherT, TEXHONOTHE, MATEPRATEL

DHsHKL: MATEPHA, ATOM, ANCKTPOH, TPOTOH, HEHTPOH, HOH, HYKIHL. HI0TOME, PaIHoUkTHEHNOCTE,
MOEEYNE. WIEKTPHYCCRHA  38DAL, NPOBOIHHEHW, TOAYTPOROTHHEH, THANSKTPHER,  OTOMTEMeNT,
BETIECTRO, Teao, oOfbéM, arperaTHO® COCTOSHHE RellSCTES, Ta3, PACTROP, PACTEOPHMOCTE,
EPHCTRINTHMECKAR PeInETRA, CIUTARG, dHIHUECKHE BETHMHHE, &THIHIE HIMCPEHHA, KOCMHMECKDS
OPOCTRAHCTRO, ILTAHETRL, 3péyIe, ConHie,

bwanorna:  orocwEmes,  nexanme,  GHochepa.  awocHUTEME, MHHCp&TIbHEE  YooOpemms,
MHKPOATEMEHTE], MAKPONIEMEHTS], MHTATENLHEE BRUECTRAL

leorpadus: armocdepa, rpocheps. MHHCPATHL, TOPHHGC NOPOTH, TNONEIHBIE MCKOMASMEE,
TOTUIHBO, BOJHAIE PECy Pk



IAHMPYEMBIE PE3Y.IBTATEI OCROEHHHA NPOTPAMMEI II0 XAMEH HA ¥YPOBHE
OCHOBHOTO OBIIENO OBPASOBAHHA

JHYHOCTHRIE PEAVIILTATEI

JIMMHOCTHES PEIYNLTATH CCBOSHHA MPOrPAMML! OCHOBHOTD ofituern ofpesoBaiEa IOCTHIAKTCE B
¥ome OGYYeHMA AHMHH B COHHCTRE yuebuofl M BOCIMTATENBHON NEATENBEHOCTH B COOTRETCTEHH ©
TPAAHIHOHHEIME  POCCHACKHME CONMOKYIETYPHEIME M IyXOBHO-HpaBRCTREHHBIMH LNEHHOCTAMH,
NPHHSTEIMM 8§ OOIIECTRE NPUBHIAME o HOPMAMH NOBEICHHR i eoCOBeTEYIOT MPOTeCCAM CAMONOIHAHHA,
CAMOPIIRHTHA W COUMATHIATIHN 00y SRIOEHXCE.

JTHYHCCTHLE: PETYTRTATE OTPEHAKT [OTOBHOCTE OfyuarmnLel PYKOBOACTROBATEEA CHCTEMOM
MOYHTHEHETK DEHAOCTHRX OPHEHTAIME o PACITHPEHHE OIILITA JERTEILHOCTH Ha e OCHOBRE, B TOM THCIE B
GACTH:

1) NATPHOTHUECKOTD BOCTH TN

LSHHOCTHOLG OTHOMEHMS ¥ OTEMSCTRENHOMY KYARTYPHOMY, HCTOPHUECHOMY H HEYTHOMY
HACIICTHIO, TORFMAHNA IAGEHAR XuMHYSCKkoil Haykd B EHIHH CORPEMEHHOID ofmecTsi, ¢NecobHOCTH
iafers goctosepmoll wehopmamHell © NEPENOBRIX MOCTICHHAX H  OTKpAITHAX muposoi  m
OTEUECTREHHON XEMHH, JAMHTEPeCOBARHOCTH B HAYTHEL SHAHHAX of yeTpoficTae MUDa H DOLECTEE,

2) rpaEIARCKOTD BOCHHTANRE;

HPELCTARNEHUA O COMMATHHED HODMAX H MPARATAK MEAUMAHOCTHRR OTHOIEHU B KROATERTHEES,
KOMMYHHEATHRHON — KOMITETERTHOCTH B OfINECTBEHHO — noiestod, yueDHo-HCCIENoBATE TR KM,
TROPYECKOTN W ApYrHX BHAX ARATENLHOCTH, FOTORHOCTH K peaaHoofpanoi copmecTHOR JeATEALHOCTH
OPH BRMOEHEHAH yuefHe, NOIHABITENLHEN 3A784, BLTIOIHCHHT KHMHECCEHN  FRCTICPHMENTOR,
CORMAHMA YUEDHEX OPOSKTOR, CTPEMISHNHA K BIAMMOMORHMAHMIO H ESAHMOTOMOLIH B NMpOLScCo ITOH
yaefiHol MeATe/BHOCTH, TOTORHOCTH OLEHMBATE CEOE TIOREIEHHE W DOCTYIIKH CBOMX Tﬂnapmu?ﬂ ]
NOGHIHA HPARCTRCHHBEE W NPABORER. HOPM & YUETOM OCOLTARKT MOCASTCTRHNA DOCTYTIKOR,

3) nennocTE BAYTHOTD DOIHAHEA:

WMHPOBIIIPSHYCCHRG NPEICTARICHNA O BELISCTRC H KHMHTECKOH PEakIEM, COOTRETCTEYHOMHG
CORPEMEHHOMY YPORHK) PAISHTHE HAYKH H COCTABIATOMNE OCHORY RN FIOHMMARMA CYITHOCTH HAYUHOH
KAPTHHL MHDA, MPSICTARIEHHA 0f OCHOBHBIX 3ARKOHOMEPHOCTRX palluThi OPHPOORL, BIEHMOCRAEEN
HENOBEKA ¢ TPHPOIHOR CPEnoH, 0 oK XAMEH B NOHAHHHE ITHE 3AKOHOMEpHOCTER,

MOIHABATETLHLE MOTHEL], HATPARTEHHBIE HA OTYYCHIS HOBBIX JHARME [0 XHMITH, pefXOTHMELE
117 oOLACHENHY HAGMIOOAEMEIX TIPOUECCOR W NRTCHWA, MOGHABATCILHOH, propMaHOHHOR  H
MUTATENBCRON KyJIETYPEL, B TOM HMOIE HARKEDE CAMDCTORTENkHOH paborel c yuefHEIMHE TCRCTAMH,
cnparcyroil ANTEpaTYpoll, ACCTYIHEIME TEXHHHECKHMHA CPEICTBAMH WHHGPMALHOHHBX TEXHOACTHI,

Mirepec K OOydeHHK W NOSHAHHIO, MOBOAHATENEHOCTR, TOTORHOCTR M COOCOGHOCTE K
CEMOODPRICBAHIIG, TPOSKTHOW M HCCHEAOBATENLCKOH JeaTeiLMOCTH, & OCOTHAHHOMY BRIGOPY
HANPARIEHHOCTH H YPOBHA 00YHEHHA B aTsHeHies;

4) dpopMAPOBAHEE KYILTYPE 310 ponka:

OCOSHEHNE LEHHOCTH AMIHM, OTBETCTBEHHOID OTHOMCHHR K CBOEMY 3A0DOBEID, ycrn.l-lﬂalﬂ'a Ha
anopoRiE 06pat MWIHK, OCORHAHKE MOCMENCTREMA H HEMPRATHE BPSTHEDC TPHELTER (ynorpednenna
AMKOTONE, HEPKOTHEOR, KYPeHNA), HeofxoaMMOocTH cofimeonenua npasn GesonacHocTH HpH ObpamERHM
¢ NAMHYSCHHMY BEIIECTEAMA B BRITY W PEANBHON #HIHH,

5) TPy AOBOTD BOCTTHTAHNN:

HETEPE: K MpaKTAHeckoMy A3yuenmo npodecclil B TRYAA PANTHIHOM poja, YEAKCEHHE K TITY #
PEIVIILTATAM TPYAoBCH QeATeNbHOCTH, B TOM HWCHe HA OCHOBE MPUMERCHHT MpPEAMETHBY JHAEHIR 110
XHMHH, OCOSHRRHMH BHGCp HHIMBRIYATHHON TPASKTOPHH NPOACIAEHAS OOpaioRaHnd < YHETOM
AMMHOCTHRY WHTCpECOn M cHocobmHOCTH K XHMEM, OOMECTREHHEX HHTEPECOR M noTpefisocTed,
yenemaoil  npodeccHOHANEHOA  ASATENEROCTH H  PaIRHTHA HeOGLOANMED.  VMEHHE, = TOTOBRHOCTE
ANAMTHPORATECE B TPpecoOHaTbHOR cpoac;

0 RO HYECEON D BOCITRTAN K

AEONOTHYECKN (ENECOOGPATHOE OTHOMIGHNE K NPHPOIC KAK HCTOUHHKY HHHH Ha Jesne, 0cHoBe
ef CYIIECTRORANMA, NOHWMANKE DEHHOCTH IB0POROID H GEIoHACHOTD olpasy #HIHH, OTBETCTREHHOC
OTHOIMEHHE K COODCTREHHOMY (HIHYECKOMY W DCMXHUECKOMY 3Q0POEER, OCO3HOHHE UEHHOCTH
cofimomeHns NPARHT GE30MECHONO TOBEIEHMA (PH paloTe C BOWSCTRAMM, B TAKHE B CHTYALHAX,
YIPOHGANIIE AM0OPOREID H MHIHH THyAed;
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CADCOBHOCTH NPMMEHATE IHAHHE, TOMYHASMES MPH MIYGCHHH XHMHH, 004 PEIICHRA 38044,
CRNZEHHRIX © OKpy#amilell npupomsnii cpenci, A0A MOBMINEHHR YPOEHS SKOAOTHYSCKOH HVILTYPEL
OCOIHAHMA FNODATEHOTO XAPAKTEPA SKONOTMMECKHX MpoDieM W MyTel MX PEmCHHE TOCPEICTBOM
METROACE XHMHH, 3RONOTHYECKOT? MBIILTCHHA, YMCHHE PYROBOICTBOBATRCH MM B NOSHABATENBHOM,
ROMMYHHEATHRHOH H cotsansi0di npakTHie.

METANPEIMETHLIE PE3YILETATEI

B cocTane MCTANPCAMCTHHX —PEIYIETATON BEUIGASKOT SHAUMMES [U18  (HOPMHPORAHMS
MHPOBOSIPCHIA OfIMSHAYHBIE (OMATHE (JAKOH, TCOPHE, PHIIHD, (HOOTES, DAKT, CHCTEME, TPOLESCE,
IRCTCPHMEHT H APVIOe.), KOTOPSIe HCTIONEIYIOTCA B ECTECTBEHHO-HAYUHLX YuelHLY npeaversx
MOSROIAIOT HA OCHORE IHAHWI M3 3THX MPEIMETOR OPMHPOBITE NPENCTARTEHHS 0 LET0CTHON Hay o
KAPTHHE MHDA, H VHHBepcaneHme yue(OHME JefcTREMH  (MOIHASATCARHBIE, KOMMYHHEATHBEHMLE,
PETYMATHBHEE), — kOTopME  obecneqHBmior (GOPMHPOBANEE [OTOBHOCTH K CAMOCTCATENLHOMY
MUTAHHPOBRHHIO B OCYIECTRISHHIO Y4e0H0i 1eaTeThHOCTH.

Hosnapareanane YARBEPEAILILE yaeianie neficTras

hasoniie normueckne neficTeRm:

YMEHHA HEHOMEIOBATE NPHEMBl JOTHYSCKOID MBIIUICHHS [PH OCBOSHHH IHAHMI PACKDESTE
CMBIGT XHMHYSCKHX NOHATHH (BLIGERATE WX XAPAKTEPHLE NPHIHAKN. VCTAHARTHRATE BIAHMOCEIIL ©
ApYTHMH TOHATHAME], MCIONE30BATS DOHATHA AN OORSCHEHWA OTIEMBHEX (BAKTOR W SRACHMHE,
BEOHPATE OCHOBAHNA W EPHTEPHH Lid KIRICCHMEAITHE XHMHYECKHY BEUIECTR M XHMWUSCKHK Peakimil,
YCTaHAMIHBATE NPHMHHAO-CIEACTECHHEIE CRATH MERNY O0LOKTAMM HIVUSITHE, CTIPONTE NOFHNLCKHE
PACCYHACHHA (HETYKTHEHRIC, NEIYKTHEHEE, N0 AHANOTHH), JERATE BEROIL I HKT0MeHNN:

YMCHHC  TPHMCHATE B NPONECCE MOIHAHKA MOHATHS (NPEAMETHRE M METHIpEIMETHRE),
CHMBCIHYICCKHE (IHAKOBEIC) MOTENH, HCNOBIYEMEE B XHMHH, NpeobpaionueaTs MEPOKD MPHMEHAEMEIE
B XHMHH MOJCIBHEIE NPEICTARNEHHA — XHMHUECKHE 2Hak (CHMBON MeMeita), xummriecran HopMyIa
YPAEHEHHE NHMWMCCKOR DEAKIHHM — MPH PelleHHH Y4elHO-NosHIpaTeNbHEX 34084, © YHETOM 3THX
MORETEHED. NPEICTURASHHN BRIABISTE M XAPAKTEPHIOBATE CYLUCCTECHHEIC MPHINAKH HIYYAcMEX
DOTEKTON — XHMHWECKNX BEMeCT W XHMHYECKHNX poakiwli, BHSSIATH OOIIAC 3AKOHOMCDHOCTH,
FPHEHAD-CISACTREHHES CEATH H MPOTHBOPSHIA B HIVIEMb MPOLIECCAX W REIEHHAX.

basopiLie RecaenoBATEALCKRE JelicTRES!

YMEHHE HCMOMIEI0OBATE MOCTANICHHEIC BOMPOCH B KAYSCTBE WHCTPYMEHTA [TOIHAMMA, 8 TEKWE B
HAMECTRE OCHOBM ANA QOPMHPOBRHWA FHOOTESH M0 NPOBEPEE NPABANBHOCTH  REICKAILIBASMEALX
CYy e HEH;

NpHOGPCTCHAE  ONMTE MO0 [UAHHPORAHKED, OPTAHHIAHM W MPOBEMEHHE)  VYEHHYSCKHY
IRCNEPHMCHTOR, YMCHHC HaOMOTiTE 28 XOM0M NPONSCes, CAMOCTOSTENLHO OPOTHOIHPOBETE 10
PEIYILTAT, OpMYTHpoRATE 0GOBIIEHHS W BMEOOE N0 PEIVNETATAM NPOBENEHHOID  OIHTA,
HCCIENDEAHHA, COCTRRAATE OTYET O npoaetanHei pabore. '

PaGora ¢ wadopyanmed:

YMEHHE BaIGHpATE, SHATKINPORATE W HHTEPIPETHROBETE HIHIPMALHIG PAXTHAIGK WHI0E 1 dopm
NPEICTABICHHN, MOMYHBEMYR) H3 PRIMLIX MCTOVHHREOR (Hay9HO- DOy ASpHAS JUTERATYPE XHMHYESCKOrD
CONCRHEEHKA, cnpasounte nocobu, pecypenl Hireprera), kpHTHYeckn oucHABATS MPOTHEOPESHEY D H
HEMOCTOREMHY D HHOPMALI

SMEMHE UPHMEHATE pasmiible METOOE! H 3aOpock P nNoMcke M orfope WADOPMALHA W
CODTRETCTEYIONIAN. MAHHED, HeOOXOOWMER Ui BRNONHCHME VHe0HEIX W MOIHARATEILHER AN
ONMPENESHHOre  THOA, OpRODPETENHe ONWTA B OBNBCTH  HCIONESOBAHHS WO PMILIHSEHH-
ROMMYHHRATHRILN TEXHONCIHMA, ORTATEHHE KyAeTypol AKTHEHOMD  HOTONBICBAHT PASTATHLL
HOHCKOBHX CHCTEM, CAMOCTOATEABHD BRISHPATS ONTHMAIRHYID (OPMY (peICTIRTCHHS HEdOpMaHA |
HIREOCTPHPOBATY PCIUACMBIE 3OEAYH  HECIOAHBIMH  CHEMAMM, THATPAMMAMME, OPYTHMHE  Hopaasm
rpadinke | kx KoMOHHALMAM,

YMCHHE HCOMIEIOBATE M AHANHIMDOEATE R TIpolecce yuelHoR H HeonegoBaTeNECKOH
ACATETLHOCTH HAQOPMALING O BIHAHHH TPOMBILISHHOCTH, CRTLokore Xoamiersa m TPARHCTOPTE HA
COCTOAHNE OKPVENIINET TPHPOIHON cpekl.

KomsynnkaTueseie yansepeannmie yacnne geflcrnsm:

YMEHHH S81aRATH BOMPOCH (b Xoge MHATOTS W (WTH) THOKYCCHN) N0 CYIIECTEY ODCYRIASMOH
TEMEL, (hOPMYTHPOBATE CAGH NPSATOMEHHA OTHOCHTEBHC BEITDIHEHHA NPSLAKeHHON 13185



YMEHHS MPENCTARNSETL MO HCHHERE PESyIETLTE aHaERaTeAENoH TeATeNLHOCTH B YOTHREK H
HCLAMEHI TEKCHIX: JENaTh MPEISHTAIND PEIVARTATOR BRIMOIHEHHA XMMHYECKOTO SKCMRpMMEHT
(naBoparopHoro onErTa, nabopaTopHDit pRGOTH N0 HCCAEIOBAHMED caolicTe BemlecTR,  ydelmOTo
npocKTA);

YMEHHA yueOHOTO COTPYEHWUECTEA CO CBEPCTHMRAMH B coBMecTHON NOHREATENLHOA M
HCCIIENOBATCABCKOM QeATENEHOCTH MPH PECHNA BOIHWKAIMUEK Mpofac Wi OCHORC yubra obmmx
HHTEPECOR M COTAACOBAHMA  TIOIHIHH {ofcyikderme, OBMEH MHCHMAMH, ¢MOIIOBLE [ITYPMED:,
KODPIMHALMS COBMECTHED OeHCTBRN, ompenengiie KpHTEpHER N0 OUEHKE RANECTRR BRITIOHCHHOR
paboTe W IpyTHE).

PeryaaTunusie VANBEPCATubLe yieinnie neAcTRia:

YMECHME  COMOCTOSTEARHD ONPENCHATS UENH JACHTCHBHOCTH, TUIAHHPORETE, OCYIECTRINTE,
KOHTPONMPOBATE W NPH HEOBXOTHMMOCTH KOPPERTHPOBATE CROK ICHTENLHOCTE, ErfHpars nanbomes
shderTrRHLE cnocoltl pemenng yHelHEY W NOIHABATETLABI 374, CAMOCTORTENBHD COCTERARTE HITH
KOPPEXTHPORATE TPEUICKEHHEIR ANTOPHTM NeACTRHA MW BRIIHEHHH JamaHHA ¢ YHETOM NOMYHSHHA
poBerx apdEER of myuseMElX 0ORGETAX — BRUICCTEAX H DEAKUMAX, OLEHHEETE COOTBETCTERE
MEUTYHEHAOND PEayILTATA FAARNEHHOH USTH, YMEHRHS HCNOMEIORATE W AFANHIHPOBETE ROHTCRCTEL
EPETATAEMENS B YCAORHH 3 0AHHH.

IMPEIMETHGIE PEIYJIBTAThI

B coCTane NPEIMETHL PESYIETATOR N0 OCROEHIH: 00A3aTEbROTD COACpuiie, YeTaRoMIEHHOTD
Aamuoi (helepaTsaoil pafousi NPOrPAMMO, BEIEATIOT OCBOSHEBIC OOYHAIUHMHCA HAYNHEE SHARNI,
YMEHHS B criocodel peflcTami, cneusfEueckime K18 NpelMeTROH obnacTi « XHMHE:, BHIM JeATeThHOCTH
M0 MOTYHEHHK) HOBOTO THAHMK, &0 HHTEDTPETALMH, NpenfpaIoBaiic H NPHEMEHEHHED B pasiHIibK
yueBHLIY W BOBR CHTY AT,

K xopuy obyueHss B 8§ wancee NpeIMeTHEE PEVIILTATE HE Ga30B0M YPOBHE LOIKHE OTPRIEET
SOPMIPOBRHHOCTE ¥ OOy IaMINKEA YMEHHI:

*  PECKPHIBATE CMBIGT OCHOBHEDG XHMHECCRRN MORATHIT ATOM, MOASKVIIR, XHMHYECKHH ATEMEHT,
NPOCTOe BELIECTEO, COMHOE BEMECTRD, CreCh (OXHOPHIHAR W HEOTHOPOAHAR ), RANEHTHOCTE,
OTHOCHTEEHAS ATOMHAR H MOCKYJTRpHES MACC3, KONMYECTBO BEWICCTBA, MOTh, MOANPHASH
MACCH, MBCCOBAR ACAA XHMMMECKOIO OIEMEHTE B COSIHHEHWH, MOAAPHMIH oibéad, ORCHI,
RMCTOTE, GCHORAHHE, COMk, AIEKTPOOTPMUBTCABHOCTE, CTCOCHE OKHCACHMA, NHMHWOCKAR
peaxuHA, KNACCHMKANNE PEaKIHA: PEaRUHH COSTHHCHHA, DPCUKLEHH PARTOOKEIHE, PLAKIIHH
WMEIIERHS, peaximy O0MeHA, K30~ W JANOTEDMHYCCEHE PEAKIIN, remnoeei  sddekT
PEAKLIMH, HAPO ATOME, TeKTpoHH cHod RTOME, ATOMHAR opOMTANE, Pamsye ATOME,
AHMIHCCKAA CBATE, MONAPEAN H HENOTAPHEN KODANSHTHAN CRAIL, HOHHAN CBAlh. HOH, KATHOH.
AHHOH, PRCTROP, MBCCOBAN I0NS BemecTEA {POIEHTHAS KOHTEHTPAITAL) B PACTROPE,

*  WANKICTPHPORATE FIAHMOCER3E GCHOBHBIX XHMEFICTRHN NOHATHE H NPHMEHSTE STH NOHATHA
1pH OMHCARKE BEWICCTE M MX TIPeRpamerHiti ,

¢ HCTONEIOESTE XHMHUECKYID CHMBOHEY IAS COCTHRNEGHHA (OPMYN BELISCTE M YPaBREHWH
KHMHUECKHN PEARIIH,

*  ONPEJENATH BANCHTHOCTL ATOMOR JIEMEHTOR B DHHADHLIX COSMHHEHNAN, CTENCHE OEHCISHET
NEMEKTOR B GHHAPHLK COBTHHCHHEX, TIPHHAMNCHHOCTE REMECTR K GIPENeNEHHOMY KNAGCY
coeoumeriil Mo QOpMyNAM, BHI XWMESECKOH CBA3H  (KOBANSHTHAR M HOWHAS) B
HEOPTEHHYECKHE COCIHHEHIAX,

s packpusate ommen Tlepwomuseckoro sakoma [l M. Menpenespa:  nesosctpHpOBaTh
[IOMHMAHHE MepROIHYECKOH JABHCHMOCTH CBORCTE XHMIHCCKHK MIEMCHTOR 0T MX TICOE0S I
B [epuoaqueckol cHCTEME, IAKOHOE COXPAHCHHE MACCH BCHISCTE, MOCTOAHCTREL COCTARA,
ATOMHG-=MONEEYAAPHOD YY9EHHA, 3aK0HE Anoranpo;

s  omEcLEATE W XApakTeprmopats Tafawdyio hopuy TTepHONWHECKDH CHOTCMEL NHMEHECKRR
AIEMENTOR: PEANAHATE MOHATHA «TIARHAH MOATpynTEa (A-rpymmak: w anofouNas moJIrpynn
(B-rpymmals, Muisle B GOBUHE DEPHOOE, COOTHOCHTE OOOIHATEHNE, KOTOPEE MMERYICH B
yafinmne  «[lephoaudeckan cporemt xHMemeckhx onementor JI M. Mewpeneshay  ©
YHCIOBLIMH XADAETCPHCTHRAMH CTPOCHAA ATOMOD XHMHWECKHX SIEMEATOR (COCTAR W 33pHA
Anpa, nAIIes SHCI0 AMEKTPOHCE M PACAPCICACHRS WX N0 JCKTPOHHEM CrIOEM ),

s EnAccHAQHIHPORATE XHMUHECKHE NIEMEHTH, HEOPIAHHMECKHE BCIISCTRA, KHMIHECKHE NEARITHN
(110 MMEIY W COCTARY YUACTEVIOUIMX B PEAXLMH BomecTs, N0 Tentosomy sduerTyl
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*  RAPAKTEPHIORATH (OMBCHIBATE) OGMME XHMHMECKHE CROACTEA BEIIECTR PEUTHUHEDY KNSLCOE,
NOATBCQANAA  ONHCAHAE  OPUMEPEMH  MONEKVISPHEIX  YDARHEHME  COOTRETCTRYIOLIMX
KAMIHGCEMX DEAKILAN;

*  TPOTHOIHPOBATE CROMCTEA BEMECTR B MBHCHMOCTH OT HY KAMGCTESHHOTO COUTARA
BOSMOMHOCTH IPOTERAHAT KHMHYECKIX NPCEPRINSHHE B PASIHTHER VoIORRAX,

*  BRMACIHTE OTHOCHTENLHYI MOMCKYNAPHYI) H MOIEPHYH) M3CCHI BSILIECTS, MACCOBYRO DOVIO
KHMHISLROMD afieMeHTa M0 QOPMYNE COCIMHCHHA, MACCOBYED NOMK BSlIECTRa B pRCTROPE,
HPOBOEHTE PACULSTE 00 YPAEHCHHR XHMHYCCKOH PCARLIHK,

* [OPHMEHATE OCHOBHBIE ONCPAIMH MBICANTENLHON ACATEARHOCTH — AHAMI W CHIMTe:,
CcpapreHie, ofobmEHNe, CHETEMATHIANHIO, KICCHIHEALNID, BLIABTSHHE MPHUHAHO-
-CNENCTEREHHREX cREAeil — 108 HIYHeHHA CBOHCTER BONGCTE W XHMMYECKHX peakmd,
CCTCCTBEHHO-HAVUHEIE MOTOMR TO3HAHWR — HaDmotenne, waMopeHHe, MOEETHPOBAHNE,
IKCTIEPUMEHT (PealEHEI B MECTEHHEH);

¢ GIENOBATEL NPABMNAM NOMLIOBAHKA XHMHIECKOH NOCyA0H M a00paTopHEM oG0Py I0saHREY, 8
TREME [pasinan ofpamEHHs © BOIMECTBAMH B COOTEETCTEHH © HECTPYKUMEMH  No
BENICVINCHMED  Aaf0paTopHEIX  XHMHYECKEX ONETOR 10 NOAYYSHHK W COOHPAHHID
ras0o0pasHE  pemecTB  (BOOOPOAA M KMCIOPONA), NPUTOTORAEHHIO  PACTBOPOR o
onpegendaaoll Maccosoll Jomel PACTROPEHHOMD EBelNEcTRA, MABSHHPOBATE W MPOBOANTE
XHMHHCCKHS IRCNCPHMEHTE 0 PRCOOIHARAHHIO PACTEOPOR Wenouell B KMCIOT © MOMONIED
HHAMKETOPOB (MaKMYC, PEHOTPTATERH, METHIOPARE H ApYTHE)

K xotuy ofyucsns B 9 knacee npeaMeTHie peIyaLTATE 3 GAIOBOA YPOBHE JOTRHE OTPRUKITE

CfOPMAPORANKOCTE ¥ OOV WIOITIXNS VMenHi:

*  PACKPLIBATE CMBICH OCHORBHEX XHMAYECHHX NORATHE: XHMHMCCKH JMCMEHT, BTOM, MOTEKYI,
HOH,  KATHOH, aRWOH, [OpPoCTOC  BCINGCTRO, CACWHOE  BEMIECTBO,  BAACHTHOCTE,
AEETPOTPHLUATIEHOCTE, CTCHCHE ORMCICHHA, XHMHYECKLs PEaKUHA, XHMHAYSCKRY CREIL,
TeroRol ShdeET peaKiim, Mok, MONEPHEE O0LEM, PACTROP, ATEKTPONMTEL HEANEKTPOMHTE,
VIEKTPONATHICCKAA AMCTOUMALNAL, - PEAKIMN HOHHOTO O0MEHR, KaTANHIETOD, XHMEHECKOS
PABHOBGCHE, OOPRTHMME H HEOODETHMEE DEAKUMN, ORHCTHTEILHO-BOCCTAHORRTELHbE
PCEKLEH, OKHCIMTCOR, BOCCTAHOBMTENE, OKHCISHHE o BOCCTAHORNGHME, ANNOTPOMHA,
AM{ITEPHOCTS, XHMHYECKIA CRATE (KOBATAHTHAR, MOHHAS, METILTHYECKEA), RPHCTANTH ScKaR
PCHIETHA, KOPPOSHA META/NOR, CTUTAREL, CKOPOCTE  XMMHUECKOH PEAKUHH, Npeleibio
Aonycravan KonlerTpauss TIK semecrea;

*  WIMHOCTPHPOBATE EIZHMOCEALE OCHOBHBIN XHMHYCCKWX TIOHATHH M OpHMSHATS 9TH NOHATHY
MpPH MTHCSHHH BEILECTE B X NpeBpIEHmiiE;

¢ HCDOTRIORETL XEMHNCCKYR) CHMBCIHEY I8 COCTMRTCHHA (OPMYN DEIECTRE W VPARHEMM
MHMHYSCKHY POaKimi; .

®  ONpCACTATE BAASHTHOCTH H CTENCHE OXMCTEHHE YHMHBBCKHY SEMEHTOR B COEAMHEHHAR
PAIIHYHOID COCTARA, NPHHATIEOKHOCTE BEIECTR K ONPESenSHAOMY KIRCCY COSOMHEHHN mo
(GOPMYJIAM, BAT  XMMHUECKOH CRSIH  (KOBANEHTHAS, HOHHAN, METAANHYECHAR) B
HEOPTAHHMECKHK COSTHHERHAK. BAPAN WOHA M0 XuMEIockob fopayne, XapaKTep cpeam B
BOIHMX ~pACTRODAX HEOPraHWTeckHX CoCOMHERMH, THR KPHCTAMIHYCCKON  pPEmSTRH
KOHKPETHOTO BEIECTRS, '

* packphieaTe cWeicn [lepsoopseckoro laxcwma [T, H. Mewpencess w JEMOHCTPHPORETE  E10
NOHMMAHES, OMMCHIBATL H X8paxTepH3oBats Talmwamymo (opsy Hepuomgrueckol caeTenms
MHMHSECKIN JEMEHTOR. PRIHYATE NOHATHA (IMERALH DOATPYINg (A-rpynmaly o snoboaman
rogrpymma (B-rpymnaly, wanee w GonkmMe NepHOIE, COOTHOCHTE OGOMHANEHNE, KOTOPEE
HMEIOTER B MepHOOMSMCCROR TRl/HLE, ¢ SHCAOBEIME XAPAKTEPHCTHRAMH CTPOSHEA ATOMOR
KHMEHECKHX AICMCHTOR (COCTAR W 3apa Aipa, ofmes THEAD SMERTPONOE H pacOpeaeeHHS HX
N0 WIEKTPOHHBIM CAOAM), O0%AcHETE OOIHE 28KONOMEPHOCTH B WIMCHEHHH cEOHCTE
SICMEHTOR M HX COBIHHEHUA B MPEIENax MATKX NEPHONOE W MMABMEIX TOQTPYTN € Y9ETOM
CTPOEHHA WX ATOMOE;

*  KIRCCHHUMPORATE XUMAYECEHE HEMTHTEL, REODIEHNYOCKHES BEIECTRL, XHMHIECKHE PeaKIpE
M MHCTY W COCTABY YHMRCTEYIOUIMX B PCAKUMH DEWIECTE, 10 TETLIOROMY HpherTy, no
HIMEHEHRED CTEMCHOH ORHOICHAA XHMHYECKHY J1eMEHTOR):
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XAPAKTEPHIORATE (ONMCHERTE) obmme K cnelBHIeCKAR XMMINCCKNS CBORCTRA MPOCTRRE W
COORHEIX BCHICCTE, NOTTEERHCIAS OMHCAHHE NPHMCDEMH  MOTEKVIADHEIX W HOHHEIX
YparHeHHHE COOTRETCTEVIONIHK XHMHWECKHX PrakiiHE:

COCTARTATL YPARHEHHS FIEKTPOIHTHNSCKOH IHCCOLHAIHE KHCTOT, merosel B Coied, NoTHbe
H COKpRMEHHEIE YPapHeHMS pPeaRONA  WomHoro  ofuena,  ypaRWeHHs — peaximH,
MONTBEPAIANNIMY  CYIBECTRORANHE TeHETHMOCKDN CBAYH MEXIY BOIIECTRAMH PRUIMYHLIX
HACCORE, B
DACKPHIEATE  CYWIHOCTh  OKMCHOMTENBHO-BOCCTAHOBMTGNBHEIX  peKUMA  [HOCPEOCTEOM
COCTREACHHA HEETPORHOND DaNaHca 5THX PearnHEi;

NECOrHOIMPORATE CAOHCTEA EBCHIECTE B IABMCHMOCTH OT HX CTPOCHHA, BOSMOMKHOCUTH
MPOTORAHMHA XHMHYECHHX NMPERPANSHER I PAVTHIHRE VeIRHITX

BEEHCIATE OTHOGHTENRTYI0 MOTSEYIAPHYHY H MOASPHYH) MACCHD BEISCTR, MACCORYED 1070
KHMHYECKOTO MIeMeHTa no PopMyne COTAHCHHA, MACCOBYH) AOMKY DEIECTEA B PACTEOPE,
NPOBOIHTD PACYMETHE IO YPABHCHMID XAMHHCCKON PORKLHIT,

CORMONETE MTPARAIA NOk0BAHHA XuMEReckoR nocyaof u nabopaTopHsm oGopyaoBaRReEM, 4
THEHE NPARHNE OSPAIIEHHA ¢ BEISCTRAMHE B COOTROTCTEMH C HHCTPYKUHAMHE 10 BEINOIHEHHE:
NABOPATOPHLN NHMHYECKHX OTMTOR N0 TIOMyHeHsso i coSRpaHMio rasoo0pasHE BEIICCTR
{AMMMEKA H YTTIBRHCAOTO Taza);

MPOBOAHMTE PCAKUHH, [MOSTHEpPHIAIONHNE KAYECTREHHEIN COCTAR pEAMHBEY  BEMIISCTE:
PACTIOIHABATE OMBTHEIM MyTéM Xi0opHa-, GpoMua-, wogun-, wapbomat-, docdar-, cHIHKaT-,
CyNLBET-, HIPOKCHA-HOHEL, KATHOHBI AMMOHHA H  HOHBL  Wiydesmbx  saerainos,
NPHCYTCTEYHMLHE B BOOHLX PRCTROPAX HEOPT&HHMCCKHK BEINSCTR;

NPHMEHATE OCHORHBIZ OTIEPAINH MBCOHTENLEOH AEHTEIBHOCTH — AHATHI W OHHTEL,
cparHenne, 050GINeHNE, CHOTEMATHIALNID, RRARTENHE MPHIHHAO-CIEACTRCHHEIX cRATEH — L
HIYUSHAS CEOHCTE BEIECTD B XHMHYECKHX PEaHIHI, SCTeCTEEHHO-HAYYHENE METOME MOIHAHKA
- HABUBONEHIEE, HIMEPLIHE, MOJCTHPORAHAE, SKCIIEPHMEHT (PEATEHLIA H MEICTEHHEI).
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YUEBHO-METOIHYECKOE OBECTIEYEHHE OBPAZOBATE/ILHOT'O
HNMMIECCA
OBSBATE/IBHBIE YYEBHBIE MATEPHAJIGI LIS VAEHHKA

1. Pymawrrue T'.E Xiuua: neopran, xpMua: yuehang nna 8 ka. ofmeofpasoRaTeRHER

yapestenuit’ I'E Pymurae, @I ®eneaman.- 12-¢ wan., wenp, - M.: [poceemehse, ;

2018

2, Pymantac I'.E XuMus: Heopran. Xusmua; yeefnug 18 9 k. ofimeofpasoBaTeELHEY

yupemneruii! I E Pymarne, @.1° Qembavan.- 12-e w31, nenp. - M.: [poceemene,

2019

3. Tapa H. H., FaGpycesa H. M. Xunus - samaamms ¢ "nosotmsmxom”. £-9 gnacest,
lMocofme mis yuammkes ofimeofpasopaTensrmx yapererul, - M.; [Tpocsemenne, 2018y,

4. H.E. Kyssenona, A.H Jlenxnn « Sanamme no xunmn 8-9 ks M.: « BenTana - [padi:

. 2017

3. M.T. Xomuenxo « CHOpHEE 1189 W yOpammeHsEl To XU 18 CpemHed [MKoTEE:

M.: « Hopas Bommas, 2018,

f. saron 0. A, Xumua. 8 knace, JlaGoparoprme pators. — Capatos: Thamedi, 20161

METOIHYECKHE MATEPHAJIBI JLTA YYUTETH
Jlureparypa pLam yunTean

I, Pamemgmit AM,, lopmeora B.IT., Kpyrmexosa JLH. Jagacrasecrni MATEPHAT
no xumEE Ank 8-9 knaccor: nocofne ang yaurens. — M.: [poceemenne, 2017, -
e

2. bpeitrep LM, Xunms, B-9xmace: aunaerireckuii MATEPHAT, CAMOCTORTENRHIG
HTOTORKIE ROHTPONEHE pabdoret /LM, Bpeiirep. —Bonrorpan: Yaurems, 2018 r,

3. XHMHA B IKOTE: HAYH. MeTOL My, - M. Poceriickas akajiemns ofpajoBanns,
u3n-80 «LleRTpxunmpeccs. — 2018-2019 r.

4. Topxosenko M.JO. Xmana 9 knace: Toypounsie paspaboris x yucOHRKEM
O.C.labpuensna, JLC.Iyzes u ap., T K. Pymaraca, ® I Gemnavana, — M.
BAKO, 2018 r. — 368¢

Tadauys:

I Cepun copapountrs Tabmuy no xmvun («[leprogadeckas cHoTeMa XHMHUECKHK
anententon JLH. Menneneenay, «PacTeopuMocTs comelf, KHCIOT ¥ OCHOBAREN B
BOmew, GIAEKTPOXHMHYCCKHE [pajl BanpaweHsi  MeTammoms, wOEpacka
HHOREATOPOR B PAATHYHE Cpemaxs |

CepHa HECTPYKTHEHED TabIum 1o XHMHH

Cepua TabIRI To HeopranHYeckoil XHMHN

Cepna TabiIEI 10 OPranHYeckoil xuvuH

Cepas Talam o XEMHMeCKAM TpoRIBoICTEAM

b g e [

Yuehno-npasrnieckoe 1 yuelno-nafoparopnoe ofopyrosanue
putapw, npucnocotnenua:
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ANMAapar (YCTaHOBKA) [UIS MHCTHILIAITHA BOJIED
Beesr (mo 300 k)
Harpesstentuiie npuGophl (3MEKTPONNMTE, CIRPTORKA)
Crofns noguemusmi
LIrarus mis TeMoHCTpAMOHARY npobupok TTX-21
[lrarae Metannuvecknit [ITE
Anmapar (Ipubop) 1A NOTYYeHME rAl0E
ANmapar 1A TPOBEACHAS XHMHUECKHY pearmuil ATTXP
[lprfop Ang HAMOCTPAINE JEEHCHMOCTH CROPOCTH XHMEMCCKOH Peariinn o1
YenoBHE
Lik. TIpnfop ans oxscAeHms CRMPTA HAN METHENM KATATHIATOPOM
Ll. TIpuGop ama onpejeneEns cocTara Bo3TyXa
IZ [Tputop ans cobupanus 1
KPaHEHHA TE308.
Pearmuen w mamepuain

W B0 ST O L g L

Hafop Mo 1 OC «Kucnotem

Habop No 2 OC «KucnoTers

HaGop Nz 3 OC «Tuaporcrmsms

HaGop Ne 4 OC «Oxcame Metannoss

Habop Ma 5 OC aMeTanmem

HaBop Mo 6 OC «llgnovnsie @ MEnosmo-3cMeTbHEE METALTEN
Habop Me 7 OC «Orneonachbe

Habop Nz 8 OC «[anorens:

. HaBop Ne 9 OC «l anoremsmsn:

10, HaGop Ne 10 OC «Cymearis. Cy s Cy mudyp inp

11, Hatop Ne 1 1 OC «KapSonars

12. Habop N 12 OC adocdar,

13. Habop Mo 13 OC s Anetars. Pogansons COCOMHCHAS #ene1ay
4. HabBop Me 14 OC «Coemamenms maprasmas

15. Habop Ne 15 OC «Coemnenns xpoman

6. Habop M 16 OC «Hutparus

I7. Habop M= 17 OC « Muousaropr

I8 Hafiop Ne 18 OC «Munepansnsie yaoOpeHEsy

19, HaBop Ne 24 OC «Marepaansms

SO0 G LN da el b —

=]

Muodenn '

L. Hafop xpHeTanimHeckux penieror: amaa, rPAfETA. HOKCHIA YTHEPpOA, Kenesa,
MATTHA, MEIH, ToRAPpEHHON conn, Rota, NhIa

HaGop nn Monemnposanns crpoeins HEOPTAHHYCCKHY BEIIECTE.

Habop s MonenHpOBaHHR CTPOEHKR OPraHHYECKHY RETIECTR.

Habop ana Mojenmposanus THITOR KEMEYECKIHY peakiuii (MOTSTH-ANnTAKALHHA ).
Halop 405 MOIeMHpoBIHs HeKTpOHHOTO CTPOCHHA ATOMOR,

Hafop 118 MoemMpoBaius cTPOSHRS ATOMOE H MONEEY I (B BHIE KOTBIETPEHHEKOR )

- Chpasowmo-ERGOPMAIHORHERI cTer, «TTEpHOTIIECKAT CHOTEMS XHMHNOCKHX
sncverTor JLH. Menneneenan.

- S N
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HHMPPOBRKHIE OBPAIOBATEABHBIE PECYPCBI H PECYPCHI CETH

HHTEPHET

htip:www.gnpbura'web resurs/Estestv nauka 2him.  TlogGopra  HHTEpHET- |

MATEPHANDE A yanTened.

http:/fwww, l-micro rfindex phpTkabipet=3.  Hedopsamus o [KOTEHOM

ODOPY IOBAHHH.
hitp:/fwww,ceti.ur.ru Cafit Lenpa skoaoriieckore o6y 1enns # mHopMaEm.

http:/fschool-collection.eduy Enusas komnexmns mudpoBix ofpasoBaTenhEmx

pECYPICOR.
http:/iedu. lern Crerema mporpanu «1C: Obpasonanme 3.0k

hitp:hwww ravnovesie.com, www.salebookm  OfGygaromme  kypesl « Bam

peneTHTOP.
hitp: v, SCHOOL u Bufinnorera 3neRTPOHBLY HATMAMRLN TOCo0HHE,

Komnewrepaoe ofecneqenne

1. CD-ROM Dnexrponuan GrGrmotera «llpocsemennes . MyneTHMenHHEOS
nogofie Hosoro obpasna. § knace. M.: [Tpoceemenme, 20051

2. CO-ROM Undiposas Gaza suneo. Xuvud. Cerepax sepoun.M.: HHCTHTYT HOBRIX
Textonoruii. Herepaxtuenas mauas www.intline m, 200615

3. CD-ROM TMoumresi HHTEpaRTHEALH KyYPC XHMHH I YISIHENCE TR0, THITCE,
rHMHRIEE, KoATemKeil, CTYICHTOB TexHnsecknx myaon. [loanepssa obyqcHn na
obpazoBaTenbHOM moprane « Orkpermaill Rommemks www. college,ru, 2005r.

4, CD-ROMHWrrepar rHrELENY ILTHME[MS — EYpc. O6pasoparensHii xoMmerc 1C:

Ilgoas, Xnvna, 8 xrace nog penaxasedi Axnebuna AK., sraryex 3.00.028, 2005r.
5. CD-ROM 3nexTpoHiLe YPOKH B TecTEL Xumid B wrone. Crowdme

YHMHEYECKHS COSTHHECHAR B NoRceanermod wuzmn. M. [lpocsemenne. MEJTHA,

2005r,

6. CD-ROM DuexrpoHHEle YPOKH H TECTHL XHMHA B mKosie. BemecTia B AX
IPeRPAIIEHHA,
M.: lpocaemenme. MEJTHA, 2005r.

7, CD-ROM DnexTposHER YpOEH H TecTEL XuMuda B mrone. Coma. M.
Mpoceemenne. MEITHA, 20051,

8. CD-ROM ZnerTpoNHLIE YPOEH H TECTh. KXHMMWS B I0K0Ae. MAHepanhHbLe
pemectra. M.: [lpocremenne. MEJHA, 20051,

9, CD-ROM 2ackTpoHERS YPOEH B TOCThL NHMHS B mkrone. Bognse pacTeops.
M.: NMpoceenenne. METHMA, 2005r.

10. CD-ROM DmexTposHER YPOKH H TECTEL XHMHES B MIKOME, ATOM H MONEKY A
M.: lpoceemense. MEJTHA, 200571,
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