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LINOACHATEIBHAS 3AMHCKA.

[lporpassma mo xAMHK #8 YpoBRE OCHOBHOTD oBmero OfpEIOBAHNA COCTAKICHA HA OCHOBE |
TpeboBaHEil K peIyAETATAM OCBOCHHMS OCHORHORM oOpaloRETENRHON OPOrpasMEl OCHOBHOMD
ofuero oOpa3oBarHA, MpeacTapmennux 8 OIOC 000, 5 Taxke Ha OCHOBE penepaneroH
paboueil MPOrPAMME! BOCHMTEHIA 1 ¢ YSETOM KOHUENINH npenclakanus yueSHOIO Npeavera
X B ofpaiosatenssbn oprasisamnax Poconfickoit Genepamm.

Mporpasva no xuMuR 288t npencrantenme o menax, obmedi CTpaTernH oOYIeHns,
BOCTHTAHHA M paasnTus olyvwoummics cpeactsasmn yueSHoro OpeMeTs, YCTAHARIHBAST
O0RIATETEHOE NPEIMETHOE CONEPRENHE, NpeIVCMETPHELET PACHPCICIEHNE &0 N0 KIACCAM
CTPYETYPHPOBAHHC M0 PAINSLAM H TEMAM NPOrPUMMEL 10 XHMHH, ONPEIETReT KOTHYISCTREH R
#  RANCCTHCHHBR: NapakKTEpHCTHEN  CONCPMAHME, PEKOMCHAYEMYIO NOCAO0BATEILHOCT
HIYECHHA XHMHH C YIETOM MOATDEIMETHIX W BHYTPHOPEAMETHRY CBESef, TornKH yHehHOTD
MPOUECEd, BOIPACTHEIN 0CODERHOCTER OfyHMOIINC, ONPEICIReT ROBMOWKHOCTH npeaMeTs oy
peamniannn TpefoBaHnl K PEIVIRTATAM OCROCHIS OCHOBHON ofpasoBaTebHON TPOrpAMME: Ha
YPoBHe ocHoBHOro ofero obpasonanis, a Takme TpeSoBariil K peayisTaram O0VUEHIE XHMHH
HA YpOBHC Menel MIYNCHHR NPeMETd B OCHOBHBIX BHAOR  Y9eOHO-TOIHABATETHHOMN
AESTENRHOCTH OBYHAI0NICTOCH 0 OCBOCHIND YuefHOTD Comepianis,

IHAHNE XUMUH CTYRHT 0CHOBON 1718 GOpMHpOBaITHS MHPOBO3IPCHAR 00 VHUKIMETOCH, no
*MPEICTARNEHIT O MATEPHATRHOM EIHHCTBE MIDA, BARHYIO POiTh HIPAIOT POPMIPYEMER XIMiteit

APEACTARICHHN O BIAHMOUPCEPAIICHHAR SHCPIHH H o0 JB0MIOINN BeLIECTs B NpHpoe, O NyTRX
pemenia  rACOANBHEIN TpobReM  YOTORUMEOrG PAIBITHA  YENOBEUECTEN . — cuiphenofl,
JnepreTirieckof, numesodl w akonormeckofl GesonacrocTH, mpoGnes APARGOR PAHCHIL,

Havaenne s

CHocoDeTRYST peaTHIAUAN  BOIMOMCHOCTER  ans CAMODRIBHTHA B HOPMEPOBAHMR
EYIBTYPE AN4ROCTH, ef 00melt n dvaxnosamHof TPEMOTHOCTH;

BHOCHT BEIAZ B OPMHPOBEHIE MEMUIEHHA H THOPHECKAX crocobuocTel OOVIARIINXCH,
HABRIKOB — HX  CAMOCTOATENBHOR  yueGHOE  JesTemsHOCTH, IKCTICPHMEHTINIBHEIX. =W
HCCNCAOBUTCNRCKNY  YMCHHE, HeoDNOMMMEIX KaK B NOBCEIHEBHON WHIHM, Tak W B
NpofeccHORATEHOR TesTensHOCTH;

IHAKOMNT ¢0 ¢neundumol HAYTHOrO MWIUICHHS, 3aKTATHBAET OCHOBE LEIOCTHOND
BITNALE HE CAMHCTEO MPHPOAR] B 9CII0BEKA, THIKCTCR OTBETCTRCHEEIM YTANOM B (OPMHPOBEHHR
ECTECTEEHHO—HAYNHON IrpaMOTHOCTH 06y YaRMIHXCH;

cnocofeTayer OPMEPOBARNIO LCHEOCTHOTD OTHONIGHMH K ECTECTHEHHO=-HEYIHRIM
SHRHWEM, K OPHPOAE, K YENOBCKY, BHOCHT cpofl BEN&N B IKOTOIHYECKOE obpasoranne
OOVUnIOLINXCA, '

JaHHLC HANPAANCHHS B ODYMEHMN XHMHH obccHedHBAIOTCS encuHuEoll conepKIHNA
yaebE0ro npemvcra, KoTOpel RENSCTCH  METAROTHYUCCKM AMANTHPOBAHHLIM  OTDEXSHHEN
Gasoacdl HAYXH XHMEH HO OTPEIEASRHOM ITANC of pasENTHE.

Kypc XWMHE B3 VpomHe OCHOBHOMO ofinero odpmosayms OPHCHTHPUSSH HA OCBOCHHC
OCYRENSIIHMHACE CHCTEML! (ICPBORITATLNLIY NOHATEE WUHMES OCHOS SOOPTEENSCCEDE XHMHK H
BSOTOREN OTILTRMLN THFTHWRN DeERTE] oo Eaeisol uness

Cpyome coscpaaams Spdpmoe: o0 IWES CHCOMIDESEE Bl OCEDSE CHCTEMHOND
=mpom v 2 vwsse (oErases cREases B oxooos Soestel 0 XEMEYCCKOM
HEONSEIT B OMCImNTEC B OECTows el ¢ seeescsd pememss Ofc OTH CHOTCMBE
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CTPYKTYPHO OPTAHHIOBARK! N0 NPHHEINTY TOCIENOBATENLHOTC PAIBHTHI JHAHMA HA OCHOBE
TEOPETHNECKHX MPEaCTARICHIA PRIHOFD YPOBHA:

— TOMHO=-MOTCKY IRPHOTO YHEHNA KEK OCHOBEL BOETO SCTECTBOIHARMA,

- [lepuogrueckoro saxona [l H. Menaeneena Kik 0CHOBHOTO JAKOHA XHMIH;

— YHEHHA O CTPOCHHA STOMI B XHMIIecKDil CRATH;

— npescTasAennll ob MEeKTPONHTHYSCKDH THCCOTIHALINA BEMNIECTR B PACTHOPAX,

TeopeTHHecKHe THNHHS PACCMATPHBAIYTCH HA OCHORC IMIHPHIECKN NOTyICHHRX M
OCMBICCHHEY (PAKTOR, PIUIRHBEIOTCH NOCTEN0OBATENBHC OT OfHOMD YPORHEA K OpYTOMY,
peroHaE PYHEIN OFEACHEHNE 0 NPOTHOIMPOBAHKA CBOFCTB, CTPOCHHH 0 BOIMOWHOCTE
NPAKTHHCCKOTO HPHMEHEHHA B IOAYICHIA HIYHAeMBIX BELICCTS.

OcBOCHHE MPOrPAMME 00 XHMiH crHocoleTaveT GOopMHPOBAHIID NPEICTREICHHR O
KiMEMeckoll coctasamiome wayvHofl EapTHHBEI MHpPA B foTie of CHCTEMNOH TMPRpOab,
UEHHOCTHOTD OTHOIIEHNN K HAYYHOMY SHEHMIO i METOMAM NOIHAHAA B Hayke. Haydenne XuMHR
MPOHCXOTHT € NPHBAEYSHHEM JHAHWA A3 paKee HIYNCHHRX Y9eDHLIN  MPeIMETOB:
«Oxcpymmouiit Maps, « Bronorns. 5-7 kmacesrn # e@uinke. 7 Knaces,

ITpn WsySCHIM XHMHH TPORCXOIHT POPMUPOBAHNE THAHWI OCHOB XHMIHECKOT HaYNH KaK
olACTH COBPEMEHHOTD CCTCCTROIHANNA, MPAKTHICCKO NEATETRHOCTH SCHORCKR H KAK OOHOMO
W3 KOMNOHENTOR MHpOBCHl KYNLTYPEL 3anaus yuefHOIO NpEIMETA COCTOMT B (OPMMPOBAHII
CHCTOME XUMAYSCKHX 3Ranni — sasuefimux daxTos, nonsaTill, 3K0HOE W TCOPCTHHECKHX
nonoennfl, ACCTYNHEIX obobmennfl MUPOBOIIPEHICCKOID NAPAKTEPA, AILIKA HAYKH, B
NPHOGITEHITH K HAYSHBIM METOSAM NOIHAHUR TIPH HIYSCHITH BOICCTE H XHMHHCCKEX peaknil, 8
GOPMAPOBAHHH H PEIBNTHM NOIHABATEIRHEIX YMEHHH W WX npHUMescHuH B YyueGno-
nosHasaTeRsHol B yHeOno-Hocne/loBaTelbekofl JeRTEIbHOCTH, OCBOCHHH TIPARK Ge30NacHoro
ofpaliicHiE ¢ BELIECTBAMA B NOBCEAHCBRON KIIHA.

[ps WayHeldl XHMEH HA Ypoude ocHouHoro ofimero o0paioBaHis BRAHOC IHAYCHHE
nprolpenn TAKHE LEH, Kik:

— OPMHPOBANIE MHTEAICKTYRAILHO PAIBATON] MHHROCTH, roTosoll K caMoobpaloBasite,
COTPYAHUHSECTRY, CAMOCTORTENBHOMY IPHHATHIO peineHuil, CrHOCODHOH AIANTRPOBATBCR K
ORICTPO MEHRIOTIHMES VCTIOBHAM JKHIHH;

— HANPABJEHHOCTh OGYMCHHN HA CHCTEMATHWECKOE NpHOSILenne O0YYAOMMXCH K
CAMOCTORTEIRHOM  no3IHABATENRAOH  OCRTCABHOCTH,  HAYYHRIM = MCTOOEM  NOIHGHHA,
(OPMEPYIOINM MOTHBALNING # PAIBHTRE CNOCOGHOCTEN K XHMIT

— pbecrievenne yenosmifl, cnocoborayioumx tpHOGpeTEHMI0 OGYURIOMMMHCA OfibITR
pasioolpasnoll IESTENEHOCTH, MOIHARNA W CAMOTIOIHEHHA, KTHHCBRY HUBLKOR (KmOotEskIx
KOMIETENIE), HMEHUIHY VHHBEPCATEHOS SHAMCHHE ATH pALTHIHEX BHIO0H JCRTCIRHOCTH,

- thopyuposarne obmeil GynKOHORATEHOR H CCTECTRENHO-HAYHHOM IPUMOTHOCTH, B TOM
uncie yMeanil ODBACHATE 0 OUCHHBATE ABNEHHA OKPYAMOMETe MAPA) HCOONRIYE JHRHHA H
OITBIT, MONYMEHHBIE TPH HIYUCHHH XHMMH, NPHMEHETh MX NPH pPeUIeHHR Tipobnem B
NOBCETHCBHOM WHIHA # TPYI0BON NCHTCARHOCTH,

- ¢IG|JHH|J1:IHHHH¢ v OOVURIOMMXCA TYMUHHCTHHECKAN OTHOWICHHN, TOHWMANHA HEHHOCTH
XHMHYeCKHX IHAHUA Ans BMpafoTKH JKONOrHYCCKH UeiecoodpasHorg NoBeicHHE B ORITY W
TpyacBoll JEATEARHOCTH B LEANX CONPEHEHWR CHOSIO JMOPOEEA W OKpYMmotiel npupoIHcH
CpedBl,

— PAIBMTHE MOTHBALHN K 00yHEHNI0, CnocotHOCTE K COMOKOHTPOIIO # CAMOBOCTTH TAHITI
HE OCHOBE YCBOCHHN ODMISHETOREHECKMX HEHHOCTEH, TOTOBHOCTH K OCOSHAHHOMY BRIGOPY
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nmpodae W HANpaBNeHWOCTH gAnkMefmero ofyseswd. B pasmax  peanwsammn mpeamera
W XHMHUEY B YPOUHOH NeNTENRHOCTH OCYIECTRANETCH npofopuerTammonnas padora s 9 «B»,9
al'w, B «A» knaccax.

Ofmee uHeno 9acos, OTBEIEHHBI 110 HIVHCHHA XHMHH HA VPORHE ocHOBHOrO ofmero
ofipasoaanis, cocTarnset & B xnacce — 68 uacos (2 waca B Hexemo), B 9 wiacce — 67 uacos (2
uacd B Heldemo), Cornacso yaeOHoMy niaHy Ha HIyUeRHe « XHMHE» B 8§ «A» Kiocce oTROONTCR
68 wuacom, 8 % ub w9 o'y knaccax- 67 u. Cpok peanmasimy nporpavses | rom.



IMETE:

b, 9

mnero
08 (2
THTCH

2Z.COIEPKAHHE OBYYEHM .

8 KJIACC

lepBonayaannbie XHMHYECKHe NOWATHA

Mpemmer xummw. Podth X B WHINR Yenobern, XuaMin B cuereme nayk Tema o
BeimecTRA. DRINNECKHE CBOMCTBA BemecTs, ArperaTHOe CcOCToMHMe memects. [lomstie o
METOIEX MOTHUHMA B X, UncTee semecrsa it evecn, Cnocobel pasnemeHny cMeced.

ATOMBI W MONCEYNEL NHMHYCCKHC JACMERNTH. CHMBONM XAMEYECKHX 3IEMEHTOB,
[pocreie i cromnmie BemecTse, ATOMHO-MOIEKY IPHOE YHeHme,

Anvmyeckas  opuyna.  BateHTHOCTE  ATOMOB  XHMW9ECKNX  MISMEHTOB,  Jaxom
MOCTORHCTEA COCTABA BEMIECTH, LHHOCHTEILHAS ATOMBAR Maces, OTHOONTENLHAR MONCKY TRPHAS
macea. Maccosas 1008 XHMHYECKOTD 2NCMEHTE B COSTHHEHRHN,

Komrsectso semectsa. Mons, Monspran maccs. B3anMocufih KOMWYECTRA, MBCCHL B
HHCTA CTPYETYPHMX cOHHHL BemecTas. Paculiral no $opMynay SHMAMECKHX COSTHRCHNE,

Misicckne B XHMHSECKHE ARTCHHE. XUMHYECKOA PCaKis 0 of npinHass. Jakod
COXPAHCHIN MA3cCLl BEMECTS, XAMHYMCCKHE ypasHerns. KaaccndmKkains xumuaecknx peaskuuil
(COSAMHEHAA, PAANOMEHNE, JAMCUICHAA, o0MeHs),

Xususeckiui skcnepumenm:

IHAKOMCTED © XHMHTSCKOH nocynofl, npasnmamea palors 8 1a00partopsn M HpHEMass
ofpamenus ¢ naSopatoprsM OGOPYIOBARHCM, HIYSEHHE  ONMNCAHHE (ITIHYECKUX CRONCTE
COpasos HEOPraHWYECKHX BEMICCTR, HAOIOIeHIE PHIMHCCKRX (IIARNEHNE BOCKA, TASHHE ThIA,
PRCTHPIHAE CANAPA B CTYTIKC, KAMEHHE M KOHICHCAUNA BOOE) W XHMHYECKIY (TOPEHHE CHEYH,
NPOKATHEAHHE METHOH NPOBOAOKH, B3MMOACHCTRIG META ¢ KHeAOTON) manermll, nabmonenie
W ONHCARWG NPHIHAKOB MPOTEKANHN  XHMWMECKHX  peaxiifi  (pasnowemie  caxapa,
BIAAMOEHCTEHE CCPHOM KHCAOTE ¢ Xnoputom Gapus, pasnomenne ruapoxcnga sean (1) npu
HATPEBEAHNAH, BIAHMOOCHCTEHE Menem o pacTROposM cormm memm (IT), m3yuenwe cnocoSos
POIIENEHHA CMeCel: © TMOMOMIBIO MArHNTa, (MMALTPOBAHME, BHMAPHBANHE, NCTHINNINA,
XPOMATOTPAdHS, OPOBENEHHE OMMCTKH nopapenHof comw, HabmOLenMe o OMHCEENE
PEIYNETATOR TPOBEOCHHA ONBITH, WIUIOCTPHPYIOWErD 3EKOH COXPAHEHWN MACCH, COVIRHHE
Moaehchl Moaexyn (IapocTepEHeBLIX),

Bazsneliune npeictannrenn Heopraniueckuy Bemectn

Boamyx — emecs razon. Cocrap posmyxa. KHCHopon — MISMEHT B NPOCTOC BENICCTEO.
Haxomaenne kucropoaa 8 npupone, Grssteckne n xusmiseckie ceofiersa (peasmm FOPERHN).
Owcnma,  Tlpumenenne xucnoposs. Crocofsl nonywesus kncnopona 8 nabopatopun m
NpoOMBIIUIERHOCTIL. KpyToRopor kncaopons B npapoge. O30l — amIOTPONHAR MOtH{HKAmT
KHCAOPOA8. ’

Temnosoit shpert xumuieckofl peakiund, TEPMOXHMHYECKHE YDABHCHA, M30- M
FHAOTEPMUMECKHE peakuwn. Tommiso: yroah # MeTaH, JarpssHeHic BOyXa, VCHICHES
NAPHHKOROTO J{MherTa, PAIPYINCHHE CIOHOBOTO G0N,

Bogoposq — oanement ® mpoctoe pemectso. Haxow/eHwe BOmOpons B Hpupoae,
PHRIHYECKHE H XHMEMCCKHE CBORCTEA, MPUMEHCHTE, CIOCOGK nonyseHns. Kncnoma o conm,

Monaprii obséM razos, Paculter mo xinirseckns ypapHeRn.

Guanaeckne crofictea soael. Boxa keax pacTeoputers. Pacteopel Hackimmesmusie o
HEHECHINEHHER pacTeopu. PacTeopumocts semects B sone. Maccosas mons semectsa B
pacruope, Xumuveckne ceoficrea soje. Ocuopanus. Pomk pacTROpoR 8 NpHPOIC H B HHIAN




wenoeeka. Kpyrosopor BOIET B mpepone, 3arpRideHHe NPHPOIHEIX BOIL Oxpaia 0 OYHCTEA
NPHPOIHRY BOL

Knaccrmgamms weopranmsdeckiny  coemnucnnil. OECHIN. Knaccwpuganud OKCHOOR:
CONCOBPAIYIONAE (OCHOBHEIE, KHCIOTHRIE, AMPOTEPHEIE) H necoaeobpayiomme. HoMenknaTypa
okeHa0s. ORIMYEcKHE H XHMHYeckne cRofCcTRE OKCHI0R, [JomyHeHne ORCHIOE.

Octosanin, Knacewdmxamus  ocwosannil: mENOYN W HCPRCTROPHMBIC OCHOBAHHA.
Hosengnarypa ocHopasnfi. diou@eckine it XHMETCCKHE cwoficTea ocuopannit. [ToayaedHe
OCHOBANTE,

Kucnora. Knacendmranns gucnor, HoseRknatypa KRCIOT, DiYecKHe 1 XHMHYSCKHE
cnoficTna xucnor, Paa axrusrocta merannos H. H. bexerora. [lomyuene xuonor.

Comt. Homenxnatypa conefl. DR3nueckne 0 XAMIHECKHE enofterea conet. [loaygenne
conel.

TeHETRYSCKAR CHA'TE MEHTY KNLCCAME HEOPraHNICCKNX COBIMHCHHA.

Xiomnweckufl IKcnepiaenm:

KAYCCTRCHHOS ONPCACICHNE COACPRARNE KHENOPOS B BOTIYXE, IOITYHCHHE, CODHPAHTE,
PACMIOIHARANNE W MIYYCHHE CROHCTE KHCIOPOIN, Habmonesne B3anMoIeficTENA BEIIECTR ©
KHCTOPOAOM # VCIOBHA BOIHWKHOBCHHE H MPeKPRAITIEHAN TOpCHIA (mowaps), OIHAKOM/TCHHE C©
ofpasiiaMi OKCHIOB W ONHCAHWE WX CBOHCTS, NOAYHEHHE, co0Npanne, PAcnoIHaBaHne o
wayueHie cuoficTs BOAOPONA (rOpeHME), BIAMMOJCHCTENG BOIOPOAA C ORCHACM MEIH (11}
(BOIMOWHO NCTIONBIOBAHME BHACOMOTEPALTOR), pafponenie obpaILos BOMIECTE KOMWYCOTEOM
| MONE. MECASAOBANHE OCODEHROCTEH DECTHOPEHAN BEWECTE ¢ PAMTHYHOI PRCTROPHMOCTLED,
NPUrOTOBACHAE PACTROPOB ¢ onpenenfHHOR smaccosoll nonell pacTROpEHHOTO BEIMESCTRE,
mansmoteficTeNe BOOM ¢ METRINAMA (HaTpHeM H Eanbines) (ROAMORHO HCNOABIOBAHHE
BHACOMATEPHANCR), HCLNEA0BAHKE 0OPAINOB HEOPraRNHCCKHX BELICCTH PAATHMHEIX KNACCOR,
HAGTIONCHHE MIMCHEHI OKPacKM MMANKATOPOS 8 PacTBOpAX KHCNOT W IMenoued, Niy§eHHe
waumoneficramy oxcan wemn (1) ¢ pacTeOpoM cepHOfl KHGROTEL, KRCNOT € METTHEMH,
peauuii HEATPANMAANH, NONYHEHHE HEPACTBORHMBIX ocHOBanW]l, BEITECHEHHE OIHOMOS
METAMIA IPYTHM 3 PACTBODA COMH, PEIISHAE IKCTEPHMEHTANEHEIX JRAT M0 TEME wBasmeiinme
KTACCH HEOPTARHYCCKHN CORIHESHII®,

Mepuonmaecknii saxon u epuoanyeckas CHETEMA XHMITIECKIX LIEMCHTOR A H.ll
Menaeacesa. Crpoenie aToM0B, XHMITMECKAT CRHTL. ORH T TEILHO-BOCCTAHOBHTE NI
peaRmnHm |

lMepoble TOMBITEN KNACCHPHEAUNH XHMUHECKHX 3NCMEHTOR. [ouwarne o rp}-ma.x.f
CXOMHED JMEMEHTOR (MIENDYHEE W MEAOHHOIEMETRHEIE METAUIM, TAN0TEHEL, RHCPTHEE rassi).
ANEMENTH, KOTOpEIE 00pazyioT aMoTepHEle OKCHILE B THAPCRCHIEL.

IMepwoanyeckuft 3axon. [lepHommteckas CHCTCME XWMHMCCEHX JASMEHTOH I M3
Menneneesa, Koporkomepuomsas w ammmnonepionnas Gopmsl Ilepnozwseckod CHCTEMBL
civiecknx onemenron J. W Mesnencesa. [lepromm w rpynmel.  @inveckEi CMBICT
NOPRAKORONG HOMEPA, HOMEPOB MEPHO/IA i TRYIITEE JIEMENTA,

Crpocewe aromon. COCTaE  WTOMMEIX AP Haoronss.  Smestpossl.  CrpocHHe
SnekTpoHEEN 060A0TER ATOMOB NepBSIX 20 XHMHTECKIX JEMCHTOR TMeproanseckof cnmmi_
1. M. Menzeneess, XAPAKTEPHCTHED XHMHHCCKOrO NIEMCHTR 10 €r0  TONOHEHMO ﬁ
Mepuemmeckoil cncreme [, Hl. Menzeneesa.

FaxOHOMEPHOCTH HIMEHTHIR PAIYCE STOMOR XHMHUSCKHX JNEMCHTOR, METATIHYECKAX *
HEMATLLIIECKMK CROHCTE N0 MPYTIIRM M NCpHoIEM, J



Juaneane [Tepuommeckoro sakora i [lepnommieckodl cHCTEMEl XHMEYSCENK NICMEHTOR
g paasnTHS Havie i npaktakn, J1 FL Mennenees — yulHbi o rpasiuHig.

Xummueckan  caddh,  KosanowTeam  (MONAPHER W HENOARpHEA)  CBAL.
IEKTPOOTPHITATEILHOCTE XHMHYECKHX JneMeHToR, HOHHAA CRIIE.

Crenens  okMenernd.  OKHCINTEMLRO-BOCCTAHOBHTENbENE  pearitmn,  [lponecew
OKHCJICHNE # BOCCTAHOBASHHA, DEHCINTENH H BOCCTAHOBNTENN,

Xusmuneckui Incnepismenm:

HIVMCHHE OOpPEAIOE BEIICCTR MCTRUIOE M HEMETAIIOH, EMHMONCACTEHS MLIPOXCHIS
ILHHER © pﬂﬂﬂ'ﬂpﬂhﬁl KHCAOT H [IeIoHeH, MpOBEICHNE . DTIRITOE, HILMOCTPHP YOI TTRHMEDR
ORHCTHTETBHO-BOCCTAHORATENEHEIX peakitnfl | ropeniie, PEaKIini PAIIOHKEHIN, COCTHHCHRR ),

Mexcnpedmemiisie Caain

Peamnaaiiy MesnpeIMeTHsx camicll NpH HIyUSHHE XHMIH B § K800 OCYIISCTRINCTCH
GEpEl  HCTIONLIOBAHWE KAX OOIIHX CCTUCTROHHO--HAYUHEX monaTHA, TAK H TOHARTHE,
HENAIOUIHYCH CHCTEMHBIMI ANE OTICTEHE TREAMETOR BLTRCTBEHHD--HAYEROTO THETE,

OfMe CCTECTBEHHO-HAYUHLIC TOHATHA: HAy9HEIH daKT, TANOTE3d, TEOpHH, 3EKOH,
sHATMI,  CHATE3,  KIAcCHPHKALNA,  MCPHOANUHOCTE,  HabmogeHwe,  JKCIEPHMCHT,
MOOeMPOBAHNE, HIMEPCHHEC, MO e, ARTEHHE,

DuINKA: MATEpPHA, aToM, 2NEKTPOH, NpoTeH, HelTpOH, WOH, HYRANA, HIOTOIEL
PATHOAKTHEHOCTS, MONEKYNA, INCKTPHHECKH 38PAI, BEScTBO, TENO, ofnéM, arperardoe
COCTOANHE BCUICCTRA, ras, (PHIMNCCKNC BEAHYMMHBL, COHHWIM WIMEPSHHE, KOCMOC, TIAHETEL
saliant, Conmne.

Buonorns: QoTocHiTe:, nuxanwe, Snocdepa.

lcorpadms: amvochepa, maapocdeps, MHHEPTH, TFOPALE  TOPONM, OJEIHEC
BCKONAEM KIE, TOTUIHEQ, BoJIH kR PECYPCRIL.

9 KJIACC

BemeeTBo # XUMHMCCKAA PEaAKINS

HMepuommmecknil saxon, [leprommicckas cncrema xmirsecknx wnemenros T H.
Menzeneesa. CrpocHme aT0MOB, JEKOHOMEPHOCTH B H3MCHCHMN CBOMCTE XHMAMSCENX
FICMERTOB TIEPEBIX TPEX TCPHOAOE, KATHA, KaIbUHA W X COEOHHCHWA B COOTBETCTBEHH ©
nosoweHes semenTos B [Tepnognueckoll cHoTEME 0 CTPOCHEEM HX ATOMOR.

CTpoeHne BemecTsa: BHOB Xumuseckofl caman. THisl KPHCTANITHYCCKAX PeIlEToOK,
FEARMCHMOCTE CBOMCTE BEIIECTRA OT THNA KPHCTRUINYECKoH pem@rkn B BRIa XHMHEuUecKof
CHEIN,

Knaccnipieaunn 0 HOMCHETATYPE HEOPTaHIMECKHX BEUECT. Xuwiricckue ceolicrna
BONTECTE, OTHOCAIMNCH K POINHYHEM KAACcaM HEOPTaiivccRHX COCNHeHHH, reneTHHoCKER
[ EﬁﬂprﬂHH‘iﬁ:HHH BEIECTR,

KoscenfMuamns XUMHHECKHK PEaKIEl M0 PAdIHYHEIM TPHIHAKAN (IO SRCTY 0 COCTREY
YHRCTEVIOUMY B PEaKUMA  BOUWECTH, N0 TenmosoMmy phekty, N0 HIMEHCHHIO ¢reneHeR
ORMCICHNA XUMAGECKHY JTCMERTOR, 10 0OPATHMOCTH, 0 YHACTHI) KATATNIATOpR). FK30- M
FHAOTEPMHYSCKHE PEARIIHA, TCPMOXHMHYECKHE YPABFHCHN,

owrrie o cropocTd xamuueckof peaximm, [lonsmne of obpammvex i HeobpaTiMex
yWMHgECKIK peakimsy. [TOHATHE O TOMOTCHHBIX W reteporcHmbix peakmnax. [lonstae o
gatamuse. [lomATHE © XHMHGSGCKOM pasnoBecHy. AKTOpel, BAHAIOWHE HA CEOPOCTE
XEMAGOCKON PEAKIINH 1 TONOMEHHE XMMHHECKOrD PABHOBECHA,



ORUCTHTEILHO-BOCCTAHORNTEIBHEE  PEAKITHH, NSKTPOHHGH OONEHC  OKHCIHTCIRHO-
BoccTaHORNTELHOR peaxian, COCTARNEHHE YPARHEHAH OKHCIHTCNBHO--BOCCTRHORHTEILHRIN
peakinil ¢ HCTIOMBIOBAHHEM MCTORR WIEKTROHROID Garranca.

Teopus INCKTPOIHTHYECKON JRCCOLIHAILHIL. INEKTPOAMTLL W HEANEKTPOTHTSL, KaTHOHE,
ARMONE!, MEXAHHIM IHCCOUHAINN BEUHIECTE € PAVIAYHBIME  DHIAME XUMHHeCEOfl  CBAIH.
Crenens anccomramnt. CrusHEE o chabuie IMeRTPOTHTEL

Peaginti HOHHOro ofMena. YCNOBHA NPOTCKARHA peaxiufl HOHEOTe ohMEHA, NOTHEE H
cOKpAMERELIE MOHNEIE YPABHEHHN peaxuni. CrofteTea Knenot, ocHosannfl W conell B CBETE
npencranacHifl 06 INEKTPOAHTHHECKON [HCCOTMALUIE. KauecTEEHHEG PCAKIHA HA WOHSL
TMoxsTae o rHApOTHIE Conel.

Xusuveckuil IRCHEPIMENT

OIHAKOMAEHIE € MOLCTAMH KPACTRUIHYCCKHX PElETON HEOPraHH+eckiX Bemects —
METALTOE W HEMETALToB (rpedmra ® ANMAtE), CADWHEIX BEMECTA (XIOpiaa HATPHA),
HCCTETOBAHAE IABHCHMOCTH CHOPOCTH NHMHHECKOH peakiliy ot BOAASHCTENE  PAATHTHED
DAKTOPOB, MCCNEI0BAHKE INMEKTPONPOBOIHOCTIE PRCTROPOE BELISCTA, NponSccd IMCCOMMAILHH
¥cnor, menowcHt wo conell (BOIMUNHO HCHONBIOBAHKE BRICO MATEPHAROE), NpoOBEICHAS
ONEITOH, WLIHCTPHPYIOLIX OPHIHAKH NPOTCKAHKA peaxtnil wonnoro obuena (obpasowanne
ocanxa, BRAGMEHWE T3, oOpaloBaHMe BOH), ONBTOB, WINOCTPUPYIOUINX [PHMEpLL
OKHCNTENLHO-BOCCTRHORMTENLHLN PEaKUni (rOpEHREe, DCAKUNH DRINIOKCHIA, COCIMHEHHA),
PACTIOTHABAHNE HEOPTraHMHeCKHX BCHISCTR © HOMOUIBIO KAYeCTROHHBIY PEakiEil Ha HOHEL,
PEIIEHHE FRCNEPHMENTATHHEN JL1A.

Hemeraam n ux coeInHeHns

Oimas XapakTepucTHEa ranorenos. OcoDeHHOCTH CTPOSHHA ATOMOB, XAPAKTEPHHIC
crenenn oxnenenna. Crpoenwe w (ranseckne CBOHCTEA NPOCTHIX BEILSCTR — ratoreHon.:
Kumpueckne cnoficTBA HE NPHMEpE XA0pa (B3AMMOACHCTRNE ¢ METAMIIMEA, REMETALTAME,
menouavi).  Xaoposogoped. Coamkas  KHCAOTR,  XHMHUECKHE CBOfCTRA, NOMY9eHHE,
npitmetenne, JdeflicTare X10pa ¥ XI0POBOICPOA BE dpramusy sesoseka. Buwnefune xnopuisl
W HX HAXO#ISHNE B IPHPOIE.

Ofmas XspaxrepicTixa memenros VIA-rpyume.  OcofeHuocTH CTPOSHRR ATOMOB,
KapakTepHEe crenenn oxuciesns. CrpocHie B (QaInHeckie caoficTRA TIPOCTHIN BEIMIECTH —
KHETOPOA ¥ CephL. ANNOTPOTHEE MOZHEHKAI KHCIOPOS W cephl. XHMHUECKHE crofcTEE
cepit. Cepomonopon, crpoenie, dimseckwe W xmMuueckne cscfiorsa. Okcmau cepsl KK
ApeACTARATEAN KHCIOTHRIX OKCHIOB., Lephan KneaoTa, duErecKue # xivueckne caolicTad
(ofimMe KAk NPEACTABMTENN KABCCA KWCAOT W Cneumduyeckue). XuMHMECKHE  PCRKIDI|
Aewalliie B OCHOBE TIPOMBITIAGHHOTO cnocola nomyscHus ceproft xkncnoTsl, [lpavenchane
ceprofl kncaoTe. Coni CepROIl KHCNOTEL, Ka9eCTREHHAS PEAKIINA HA cynbdar-aos. HaxomneHae
cepsl ® of coemmHcHNil B MPHPOSS. AHMHYECKOE 3ArpRIHCHHC OKpYMMOmER cpels
COTHACHAAMM CEphl (KNCHOTHRE NOM, JATPAIHCHHE BOATyxa H ponodsmon), conocobnl erc
MPEACTEPALIITHIA,

OGias XAPAKTEPHCTHEE MIEMCHTOR  VA-TPYmihl. OcofesBOCTH  CTPOSHHA  ATOMOH
XEpAKTEpHEE CTENCHM OKHCHCHNA. AJOT, PACHpOCTRRNHERTE B npupone, (pHIHNECKRE |
xinoraeckie ceoftcraa. KpyroBopoT £30Ta B npupoe. AMMIaK, ero iEHYECKHE B XHMHSECKHE
enoficraa, Tromyuerie w npavencane, Comm AMMORTE, HX QHINIECKHE I XHMIHCCKTE cHORCTEL
npuMenciie. Ka9ecTBCRHAR POAKINA HA WOHLL AMMOHHR. AJOTHAR KHCIOTA, el MOMydCHIS
dimEteckne B xwaweckume ceoficea (obume Kax TIPCOCTARATENR giacca  Ewenor B



KTEpHELE
IOTEHOE
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enemdiieexne). Menonszosanne sHWTpatos i concll aMMOHHR B KAHCCTAS MHHCDATLHEX
yaoGpeniil, XuMH4ECKoe SaIPAIHERRE OKPYMAroiel Cpelhl COCTHHEHHEMI B30T (KHENOTHEIC
TOWIH, JAIPHIHEHNE BOINYAE, TOYEE W Bosofmon). @ocdop, WMOTPONHLE MOTH(HEKALN
bochopa, dusnieckne w xumiveckne cooficrsa. Okenat docdopa (V) » thocdopHas KHCHOTa,
diEgecKHe B XHMUgeckie csoficras, nomyuenwe, Menosssosanme docdaror 8 KkauwecThe
MUHEPATEHEIX Y0OpeHf.

Ofmas xapaxrepncruka anementos [VA-rpynnet. OcofeHHOCTH  CTPOCHHA ATOMOR,
XAPAKTEPHEIE CTENEHH OKMCACHUA. YTHEPOI, ATI0TPONHEC MOZR(UKRIAN, PACTIPOCTRAHEHHE B
npiepone, GEIANCCKHE W XHMHMECKRE caoilerna, AncopSiuns. KpyrosopoT yraepoia B npHEpoRE.
ORCHIBD VISP, UX DUINISCKHE B XHMAMECKHE CRONCTEL, NeHCTEBNC HE WHBRIE OPraHH3MBL,
mOTYHEHHE ¥ MPEMEREHRE, FRONOTHECCKIE NPOOAEME], CHAIANNE ¢ ORTHIOM YTiepona (IV),
rENOTesA FobATEHOTO TOTSIUICHMR KINMATA, napHugosil sddert. Yronsuan kMcnora o of
COMA, HX AIHHECKHe W XHMAMCCKRS CHOACTER, TOMYHEHWE H OPHMCHEHHC, KauecTBeHHAR
peaknmn  Ba  kapbosar-wonbl,  Mlencawsosamme  xapOomatoR B OnrTY, MEOHIHHE,
HPOMLINITEHHOCTH H CENLOKOM XOARHCTRE,

[NepnonasansHER NOMITHA 00 OPraHi<ecKiy BOUICCTBAX KAK O COSAMHCHHEX YTI2poli
(Metal, 9TaH, OTHACH, AHETHREEH, 3TAHOA, TAHLIEPHH, YRCYCHAR kncnoTa). [lprponmkie
MCTOMHIKH VIAEBONOPOAON (YTOMb, NPHPONHER ras, HopTe), NPOIYETH #HX ricpepaboTER
{Berin), 1x porte B Gurry w nposerennocT. [onaTre o GHONOTNYECKN BOENEY BEUECTRAX!
wHpax, Geikax, YIIeROMAN — W MX POOH B AHIHH HENOBCKI. Marepuaneioe CANHCTRO
OPrAHNYECKHNX W HOOPTAHAYECKIX COCTHEHNE.

Kpemmmit, ¢ro QUINYECKHE R XHMHYECKWe CBOHCTRA, NOMYUCHHE o NPHMCHEHHC,
Coemitsenitst kpemuny B npupojse, OGume npeacramieHns o8 OKCHAG KPEMEWN {IVv) n
kpemitieroil kretore, CHINKATE, X HCMONEICBAHUE B ORITY, B TIPOMBIITICHHOCTIL Basnefimne
CTPOHTENRHEIC MATEPHANEL KEPAMHKA, CTEKI0, UCMEHT, Geron, wenesoberon. [Ipobaewmn
FEI0NRCHOTD HENONEIORAHNE CTPORTENLHE MATCPAAA0E B NOBCEIHCAHOMN KAIHH.

XuMuecKnl IRCHepRMEnin :

WIYaeHIe OOPAIIes HEOPTAHWYCCKHX BELECTH, CBOACTS CONRAOH KHCAOTH, NPUBEISHNE
KEHECTBEHHEN Peakimii HA XIOPHI-HOHB W HalmoZeHHe NMPHIKAKOR WX TPOTEKAHHA, OMLITEL
oTpaANOINE (HUINTECKNe W XHMHYMECKHe CBOMCTEA ILTOTEHOR H WX COGTHHEHII ( BOIMOIKHO
NCTOMRIORAHAE BATCOMITCPHANOR), DIHAROMACHHE © OOPAINAME XNOpUACH (FATCTeHHIOB),
oampKoMAcHHE ¢ obpamamm cepel B ed  COSOMHEHHAMH (BOSMONHO WCMONEIOBARHE
swieomarepianon), walmogemme npoiccca  oGYTAMBAHMA  caxapa  noi  AeHCTBHEM
KOHISHTPHPOBAHHON ceproll KMCNOTEE HiyYeHue Xinnracckux ceofics paabanicHnedl ceproil
KHCAOTH, NPOBESICHNE KAYCCTRCHHON PEaKINH HO CYNLHAT-HOH H HADMOICHHE NPAIHAKE o
MpOTEKAHHK, O3HAKOMIeHHE ¢ (uinteckuvn coolictaaMi 830Ta, gocdopa i UX COSTHHEHMH
(BOSMORHO HCIOTBIOBEHHE BIIEOMATEPHANON ), 0DPaIaMH A30THRIX ipbcdopasx yrobperinl,
nonygenie, COGHPARWE, PUCTOJHOBGHHC M HIYHCHHE CBOACTE OMMHZK3, TPOBEACHHE
KAMSCTBEHHEIX peakinil wa wow awmonna B doopar-non W E3YICEEC  NPHIHAKOE HX
NPOTCKAHNA, BIGMMONefiCTEHE KOHUEHTPHPOBAHHON 0THON KHCHOTHL ¢ MEIBK) (BOIMOMHO
WCMONKIOBAHNE BHACOMATEPHATOB), MiyHeHne Mogencil KpHCTALIHYECKHX PCUICTOR ATMAlE,
rpadiTa, GYATCPeHE, OIHAKOMISHHME ¢ NpodeccoM aacopOUME  PECTROPCHEEI  BElEcTs
AKTHBHPOBIHHLIM YTAEM B YCTPORACTBOM NPOTHROIALA, NOMYHEHIE, coORpanie, PACHOIHABANRE
W HIYIeHNE CROACTE YITICKHCAOTO rasd, MPoBICHNE KANCCTBEHHAIN peakunit Ha KapOoOHAT H
CHAMKAT-HOHE W HIVHCHWE NPHIHAKCR HX TIPOTCKEHME, OIHAKOMICHHE C nporysusel
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enenndirieckne), Henonsosanue AuTpaton o conefl aMMOHHA B KINECTES MAHCPARLHBIX
yaoBpennii. Xumiuseckos JarPASHERRE OKPYRMOMEH CPebl COMTMREHUAME AI0TE (KHCAOTHEE
SO, JArPAIHEHEE BOINYXA, MOuBK M BogofmoB). Pocdop, aamoTpOMHLIE MoARHKAITRA
ipocipopa, dusnueckne v xumuveckne ceoficrsa. Oxena docdopa (V) i docdopras kncnoTa,
dEseckHe B OXHMEMcckRe cioficTsa, noayuesne. Hemonssosanme docdaTos B Rauectae
MUHEUTRRLD vaoGpensd,

Ofumas  xapaxtepictika anesenton [VA-rpynne,  OcoDeHHOCTH  CTPOCHNA  ATOMOB,
XAPAKTEPHEIE CTENEHH OXHEAeHEA, YIepos, LTIOTPONHERE MOARPHAAINH, PRCNPOCTPAHENRE B
npipose, GRINMECKHE ! XHMHEYECKRE cRoficTaa, Ascopbuma. KpyrosopoT yricpoaa B nprpose.
Oxcizer vrnepona, wx duImgeckne i xnMuveckne coolicTsa, NeflcTRHE HA WHBRIC OPraHIMEL,
noAYHee 1t IpIMeenie. Sxonornueckne npodieMBl, CEAIAHHAIC C OKCHIOM ¥TIcpoaa IV
MMoTeta MobaTsHOre NOTENeRns KruMaTa, napaukossil sdupext, Yromeeas xmcaota W ed
conm, WX DHINVECKHE W XAMHYECKHC CBOACTBA, TOTYTEHWE W NpUMeHgHEE. KanccTBCHHLS
peaxuma  ®a  wapfonav-wonsl,  Mcnoswsoeawme  xapOoHEToB B OBITY, MEEHIMHE,
NpOMMIIERHOCTH H CCNBCKOM XUaaicTee,

[epROHAYATEHETE TOHATHE OO OPraMuveCKHX BEMIECTRAX KAK O COCAMHEHHAX YIIepoaa
(MeTaE, ITAM, OTHNRH, AUCTHICH, 3TAHON, IAMUEPHH, YecycHas wuedora). [lpepotwsie
MCTOMHIKY VITIEBOIOPONOS (Yrons, mpupoisil ras, wedr), npoaykiel WX nepepalorhi
(Genann), nx pons B GETY W nposMeiieHROCTH. [lorsTie 0 OHONOTHYECKH BAAHRY BEINSCTRANR:
wHpax, Geakax, YIAEBOZAX — B HX PORM B ORHIHH HENIOBERA. MaTepraisEOe  SIHHCTEO
OprAHWECKIX H HEOPraHNHeCKAX COCIHHeHNTL.

Kpesmunil, ero Qussdeckne W XHEMUMCCRME CHOHCTES, DMIYHCHHE H OPHMCHCHHE.
Coenmuching KpeMHRR B npupone. Ofmme npencrasiesns of okcmme wpemuns (IV) w
EpeMuReBoil kucnoTe. CRIMKATEL, HX HCNO/IEI0BANIE B Gwty, B TpoMeIIeEHOCTH. Basnefiume
CTPOWTEMHHBIE MATCPHILIEL KEPAMHKR, CTEENQ, UeMenT, GeToM, wenesoberon. [Ipobresn
Ges0NacROTO HENOIBIOBANNN CTPOHTENEHHY MUTEPRANOE B NTOBCCARERHON HILIHA

Niminec kiR IKCNepienm; .

wiyHeRne oDpPasHon HEOPrAHITIECKHY BEEecTs, CROMCTE COMIHOR KMENOTL, NPOBEICHIC
ERUECTREHALIN PeaKiiil HA NIOPHI-IONE ¥ HalmoJcHie MPHIHAKOS WX MPOTEKAHNA, ONBITE,
OTpEAmICUIHE RIMTECKHE B XEMWECCKAE CBOMCTRA FAMOITHOB H HX coeaunReHnil (BOIMOMHO
HCTIOMBIOBAHNE BWACOMATCPHATOR), OIHAKOMIEHHE © OOPA3LAMHM XJIOPHIOB (TANOrcHUAOR),
OIMAKOMACHHE € O0pasuaMH cepw W ¢f  COAMHCHHAMIE  (BOIMOEKHO HCOONBIOBAHNHE
gHacoMaTeprancs), walmoneswe nponecca  ofyriMBANMA  caxapa  noj  NEHCTBHCM
KOHTIEHTPHPOBAHAON cepHOR KHCIOTE, HsyucHie XHMWIeCKHX cooficrs pasbannennofl ceprof
KHCAOTH, MPOBEASHWE KAMECTBCHHON DEAKINN Ha cynbgar-vod u wabmogeHne npuinaxa ed
NpOTEKAHAN, o3HAROMICHIE ¢ (murgeckuMi croficTaamu asota, docdopa W EX coemmHeHI
(BOIMOMHO HETOILIOBAHNE BILICOMATEPHANOR), 0OPa3EMH A30THEIX H docropasix ynobpennit,
noayucane, coGHpamne, pacnoIEABAHME W HIYMCHWC CHOACTE AMMHAKR, TPOBEASHNE
KAYECTRCHHLIY peaxiptl wa woW avwmosss W pocdar-HOH W WIVHIEHHC NDH3HAKDE WX
NPOTEKANHA, BIAMMOACHCTRHE KOHUSHTPHPOBARHOR A30THOR KWCHOTEL ¢ MEORIO ( BOIMOKHO
WENONEIOBIRNHE BHACOMUTEPHATOR), HIyYeHHe MONensi EPHCTALINYSCKHX PelldTor ammdaia,
rpadwTa, §yIIcpeHa, OIHAKOMAEHHE © IPOUSCCOM ancopOumit  pUCTBOPEHHEIN BCIECTH
AXTHBHPQBAHHED YTAEM B YCTPORCTBOM MPOTHBOTAIR, HOAYHEHHE, colnpaHne, pacnoiHakaHHe
W EsyEeHie cBOCTB YITIEKHC/IOND TasE, NPOBENEHHT KAMCCTHEHNWX peaxumuil Ha Kapbomar
CIUTMKAT-WOREl T W3y4eHNe NPHIHAKOH WX NPOTEKAMAS, O3HAKOMIEHME © npoayxuyed
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CHSTHKATHON TPOMBIIIIEHHOCTH, PEIIEHHE IKCIEPHMEHTRABHEIN 3afa4 10 TEME «BasHefmme
HEMETALTH H WX COCITHHEHHER.

Meraiiin i1 BX COCONHENRR

OGmAs XAPAKTCPHCTHEA XHMMHECKHX JICMENTOB — METANTON HA OCHOBAHWH WX
nonowerns & MMeprogmieckoll cHcTesMe XIMINICCKHY AEMEHTOR JI. M. Menaeneepa B CTPOCHHA
aromon, Crpoenme Metanion. MetaliHdecknd CBAYL W METANTHYCCHAR EPHCTALTHHEC KA
pemETEa, DnerTpoxuMaTeckuil paa HANPIECHIA METILANOE. MUIHUCCEHE H  XHMHATSCKHS

< epofictea Merwuton, OSmme cnocobe noayseHEa MeTatios, [IoHRTHE 0 KOPPOIHE METRLION,
OCHOBHE CTIOCOTE! JAIMATH Mx OT Kopposwd, CTnass (CTRNE, TYTYH, mopamonmuHii, Gpowsa) n
HX npuMeHcHAe B DBITY W MPOMBIIICHROCTH.

Hlenosrbie METLLTR: NOAGKEHHE B [Teprognueckol cHOTEME XHMANCORIY JEMEHTOR HE
W, Menneneesa, CTPOSHTE X STOMOB, HAXOWIEHHC B NPHpOIC. OHIMMECKHE W XHMHNCCKHE
cEOHCTRA (1A TPUMEPE HATPHA W KATHE ). Oxecids B THIPOKCHIEL HETPRE 1 Kamss. [IpavercHne
[IETEOMHBIX METAUIOR M WX COSIMHEHRAN,

[llenownosemMenbibpie METAITE MATHHA 1t KATLIAD: NOTOHEHHS B [lepuomnueckoi
cneTese xuMmveckix anementos JI M. Menneneesa, CTPOCHHE WX STOMOE, HOXOWJICHHE B
npipoae. PHINTECKHE H XHMHMECKIE CROMCTRA MATHIA M kiThimaa, Bamdefimie coeTRACHAA
RAMBIA (OKCHI, THAPOXCHI, comu ), KECTROCT BOIL 0 chocodsl g8 YCTPAHSHIA,

Amosunal: nonosenne B [lepuoanueckofl cHCTEME XHMPUCCKHX JMCMCHTOR L8
Mengeneesa, CTPOSHAE STOMA, HAXORIEHHE B MPHPOIC. (PHaNEcKEE H XHMASSCERES CBORCTER
amoMERRg. Avborepusie cEONCTRR OKCHIE W THAPORCHIA ATIOMHHHA. |

Weneso: nonomenne 8 [lepuomieckoll CHOTEME XHMHHMCCKHX  JASMEHTOR O. N,
Menaeneenn, CTPOCHHE ATOMS, HAXOXJIEHNC B TPHPOLIC. PrHINTecKHe B XHMHSeCEHE CBOHCTRA
weness, ORCHIL, TIPOKCHIM W COMH HMeme3a {11} m weneza (I), ux cocras, cwoHCTEA Hi
NMOIYICHAE.

Xomnuecicuil IKCREPIMEHm:

CAHAKOMICHHE ¢ ODPAIUAMH MCTHANOE W *CHAABOE, WX (QUITHECKIMH crEoflcTEAME,,
HIVYCHNE PEIVARTATOR KOPPOIMN METANIOB (BOIMOMHO HEMOIbIOBANNE BIAECOMETEPHATOR),
ocoberHOCTeN BIaMMOARCTERS ORCHIIE KATBITAR W HATPHA ¢ BOAOE (BOIMOKHO HCTIOIEI0BAHHE
BHICOMATEPHANOR]), HCCHLIOBAHHE CBONCTH wlorkofl PO, NPOUEcCA TOPEHER HeISW B
KHCOIOpOIE  (BOIMOKHO  MCTOMBIOBARNC BUACOMBTEPHATOR), NPUINAKOR  NPOTCKAHMA
KEMCCTREHHEX Peakinil Ha HOHBL MATHHS, KATBINA, ATIOMIHNS, IHHKE, HENCID (I1) w0 wenesa
(11}, meaw (1), nabmonesane U OMHCEKNE TTPONRCCCOE DXPALITAAHHL OAaMeHR WOHAMH HATPHA,
KATHH 1 RATHIE (BOTMOAKHO NCTOMBIORANNE BRICOMBTEPHATOR), HCCIENOBARNE AMBOTEPHELS
cBOMCTE THAPOKCHIA AMONMIHIE W FHIPOKCHIR THHES, POIECHAC IKCACPHMEHTANBHEIX 347188 110
TeMe «Bamrefimne MeTWUTED B HX COSTHHCHRAY.

Xuvus 0 OKPVEA AR CPeTa

BeuiecTha M MUTEPHLTEE B MOBCEANEBROH AIIHA HCIOBCKA BesoracHoe HCIOIR30BAHIE
semecTs 1 xwmuteckix peaxumit 8 Gurry, [lepsas momours fpH XEMEMECKHX  OHOTEX i
OTPARTEHMAX, ’

NHMIHECKOe JATPAIHCHHE OKPYEaOWE cpem (Npeacabaad JonyCTHMAR KOHIEHTPRLHSE
pemecTs, tanee — TITK). Poms Xesii 8 peiiesn 3000 HYeckux npodies.

Xiwuseckuil IKCHEPURMEHIN

HIvYenie OOPANOR MATEPRATOS (CTEKNO, CONABLI METANNOR, NTHMERH bi& MITEPHAITSE).

Mexcnpedmemmnie coaii
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Peammaums mesnpeameriam canseii MPH HIYSCHHH XHMHH B 9 KIacce OCVHIECTHNRETER
HMEPCI  HCNOUTBIOBAMME KAk ofumx CCTCCTREHHO-HAYUNBIX MOHATHR, Tak ®  nossrd
SRIRIOMMXCS CHOTEMHRIMK L1 OTACHBHRN MPEIMETOR CCTECTRCHHO--HAYHHOMO WK,

Obume CCTECTBCHHO-HAYMHELE NOHATHS: Haywrsil kT, THIOTE3a8, 3MKOH, TEOpHs,
AHATHI,  CHHTEY,  KISCCHHKALMA,  NepHOIHMHOCTS, HAOMOUCHHE,  SKCTIEPHMCHT,
MONETHPOBAHHE, HIMEPEHNE, MOIENS, RRICHHE, NAPHAKORE IpeKT, TEXHONOIHR, MATEPHATE,

Pisura:  marepus, ATou, WICKTPOH, NpoTOH, HelTPOH, WOH, HYKIHI, HFOTOMEL,
PLIHOAKTHEROCTD, MOJCKYTE, NIOKTPHYSCKHIT Japui,  NPORCIHEKH, NOTYIPORCIHHKR,

| AMNTERTPHER, GOTOINEMENT, BemmecTo, Teno, obnéw, ArPEraTHOE COCTORHME BEMECTRA, ras,
PECTHOP, PACTBOPHMOCTE, KPHCTANNWHCCKAN PeUICTRA, CUAABLL  (MIMMECKHE  BEIWYHHEL,
CANHHIE! HIMEPEHHA, KOCMHYECHDE NPOCTPAHCTRG, IaaneTsl, ssfynn, Connne.

buonorna: dotocHuTEy, mxaENe, Onocihepa, IkocHcTEMA, MHHCPATLHEE YIoOpeHns,

MHEPOWIEMCHTEL, MAKPOIIEMERTEL, MHTETCILHEE REIIECTRA,

leorpadms:  ammocdepa, ruapocdepa,  MHHEPLIR,  TOPHERG NopoOak, MONeIHEE
HCECTASMbIE, TOITHED, BOJHBIC PECYPCHL.
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AMJIAHHPYEMBIE PE3YJILTATHI OCBOEHHA NMPOTPAMMEI 1O
XHMHH HA YPOBHE OCHOBHOT'O OBHIETO OBPA3OBAHHA.

JHYHOCTHBIE PE3Y. IBTATEI

JIHMHOCTHEE PEIVALTATE OCBOSHHN MPOrPEMME OCHOBHDTD oduero o0paIoRINIA JOCTHIEIOTCH B
xoge ofvaeins XHEMHH 8 eIHHeTee aefHol § BOCOHTATEILHOA NESTEILHOCTH B COOTDETCTEHM © |
TPALHLMOIMLIME  POCCHACKNMH  COUMOKYAETYPHEMH W OYXOBHC-HDABCTBEHMMMM  [EHHOCTAMM,
NPAUATEIME B OGINECTEE MPARIIEMIE i HOPMAMI DOLSAEHHE H CNocoSCTBYIOT NPONECcas CAMOTIOIMIHAR,
CEMOPIIENTHE W COLMATHIRITHA I.!!ﬁb-"'-'lHI'DLI.IHHl.'-H-

JhrsmocTHLE PESYIETATIA OTPAMKMOT MOTOBAOCTE DOYHEMUWMXCH PYKOBOACTROBETLER I:i-I-:'!'s“.."-Il:llﬂlI
MICANTHBHEX UEHHOCTHLN OPHEHTRURA 1 PACIINpeie ONbITE ISATERLHOCTH HE 68 OCHOBE, B TOM SHCIe 8 |
HBCTH:

1) naTpHOTHYECKOr0 BOCHHTARHN

HEHHOCTHOMO OTHOIEHAA K OTEHECTRCHAOMY KYIRTYPHOMY, HCTOPHYECKOMY H HAYIHOMY
HACTEANIO, TMOHMMAHHE IHAYCHUA XHMWUeckofl WAYEH B OKM3HH COBpeMeHHOro ofmecrsa,
cnoco0HOCTH BNANETE AocToREpHON mH{HOpMainedl O NepefouslX ACCTHNEHHAN M OTEPLITHEX !
MUPOBOA 1 OTEYeCTREHHON XHMUN, JAHNTCPCCOBAHHOCTH B HAYHHEIX IHRHWAX 00 ycrpuﬂ:rﬂci
MHpE W oDImeeTRE;

2) rpa#IancRoro BOCHHTAHNAS

NPEICTARNEHNS © COUHATHEHBIX HODPMUX M UPABHNAX MERTHYHOCTHRIX OTHOWCHHE B
KOIAEKTHEE, KOMMYHIKATHRHON — KOMICTCHTHOCTH B obnecTREHHO  NONCIHOMN,
yaeOHO-UCCIEIORATENRCKOM, THOpYECKOd W JPYTHX BHIEX [OSATENRHOCTH, TOTOBHOCTH K
pasHcoSpasHof COBMECTHOR NEATENSHOCTH NPH BRNOTHCHENA YHEOHRIX, NOIHABATENRHEIX JAA8,
BRINOMHEHHN XHMISECKHX JECHEPHMENTOR, COVIENHH YWeOHBIX NPOCKTOB, CTPEMISHHS K
BIAMMONOHHMAHNIO A BIANMONOMOUTN B Npolecce 3Toll yuelHOl AeATENLHOCTH, TOTOBHOCTI
ONEHABATE CBOS NOBEJEHAS W TMOCTYIEH CHOMX TOBApHIRN C NOIHOHA HPaBCTBEHHLIX
MPABOREIX HOPM ¢ yaEToM OCOTHANNN MOCHEACTEMI MOCTVITKDE,

3) HeHHOCTH HAYIHOIO MOSHAHNN;

MHDOROIIPCHYCCKHE  NPSACTARISHAR O  BRIIECTBE M XHMHYeckoll  peakuw
COOTBETCTRYIONIHE COBPEMCHHOMY YPORHIO PASBHTHA HEVKH W COCTABTAIONIME OCHOBY [N
MOHHMANHS  CYIHOCTH  HAy9HOH  KapTuHel  Mipa, NpEICTARNEHHE oD  OCHD
SAROHOMEPHOCTRX PRIBHTHR NPRPOZILL, BISNMOCEAIAN HCIOBCKA ¢ NpHpoaroll cpetoll, o pum1
XUMIH B NOIHAENH 3THX 3AKOHOMEPHOCTER;

NOIHABATENLEME MOTHBR, HANPURICHHLIE HA NOMYVUEHHAC HOBRIX 3IHAHHA 0O XHMEH,
neolxoiMEe M CORACHCHES HADMOMACMEN MPONEcCOn W ARTEHHHE, nn:maﬂa'renhnnﬂf

HEOpMAIHONHONR ¥ YRTATENLCKOM] KYILTYPEL B TOM MHCAS HABKIKOB CAMOCTOATENLHOR p
¢ vuelHbEME TEKCTUMH, COPABOTHON AHTEPATYPOH, JOCTYTHBIMH TEXHWHCCKAMA Cpel

HHGOPMBIHOHHBIX TEXHOAOTH;
HHTEpE: K OOYMEHHIO B MOIHAKIG, MOO0IHATEIRHOCTS, NOTORHOCTE W CNOCOOHOCTE L3

camoolpasosanino, NPoEKTHOR H ACCHCAORATLNLEKON NeATRNLHOCTH, K CCOIHAHHOMY Bmﬁnpf'_
HAMPERTEHHOCTH # YpoRHA o0yYeRns B TansHeiinen,
4) dopMupoBaNRA KYALTYPbl 310P0BbA! l.
OCOIHAHHE HEHHOCTH KA3HH, OTBETCTBEHHOTO OTHOMICHHA K CEOEMY 3A0POBEIN
YCTOROBKN HA JA0POBEN oOpas #M3HI, OCOIHANNE NOCNEACTER W HENPHATHE BPEAHLA
npHERtER (ynoTpefnesHs WIKOrONN, HAPKOTHKOB, KYpeHHA), HeobxommmocTH colmoaeH

|
-I 1




ppuann Ge30NACHOCTH TIPH obpalieHni ¢ XHMAHECKHMH BEINECTBAMH B OWTY W pearkROH
BTN,

5) rpyroBoro BOCHHTAHHA?

WHTEPEC K MPAKTHHECKOMY HIVUSHHIO NpoeccHil B TPYIE PAlTHYMHOID POOA, YBEMCHHE K
IPYAY M pelyALTATAM TPYAOBOR JACHTENRHOCTH, B TOM YHCHC HA OCHOBE NPHMCHCHWA
NPEAMETHRIN JHARW 00 XUMHH, Oco3HamAMil sebOp MAAHBMIYANEHOH TPACKTOPHH
npoacKeHns obparoBaMnd ¢ yIETOM AHYHOCTHBIX MHTEPECOR W CNOCOOHOCTH K XHMHH,
obmecTRcHHER HHTCpecos W noTpebrocteli, yenemuoll npodeccnonantHofl ICHTEARHOCTH W
PAIBHTIN HEOOXOIMMEIN YMERHT, NOTOBHOCTE ANANTHPOBATECH B MPOHECCHORATRRON Cpeas;

6) IKOJOrHYECKOTD BOCTHTANHN !

IKONOTHYECKH Helecoofpainoe OTHOLICHHE K NPHPMIE KAk HCTOYHRKY HHIHR HA Jemne,
pcroRe of CYIMSCTRORAHWA, NONHMAHNE TEHHOCTH 3Mopopore N OezonacHoro ofpata MHINN,
OTBETCTBEHHOE OTHOWMEHHE K coBCTBEHHOMY (MINMCCKOMY M NOAXEYECKOMY  3S0POBRIO,
CCOIHEHNE MEHHOCTH COTMOIEAN NPanT GeI0TacHor0 TOBEICHHA TPy paboTe ¢ REUSCTRAME,
8 TRKHKE B CHTYRIHAX, YIPOMAOMNAX 100POBLO 1 KHIHN Trone;

cnocoDHOCTH NPHMEHATE IHAHMR, NOIYYACMLIE OPH ICVHCHHH XWMHH, 108 pelleHus
JAMAY, CHRIAHHLX ¢ OKpYRmomed npupoanell cperol, AN NORMINCHNR YPOBHE IKONOrWYeckol
KYILTYPEL, 0COIHARNN 11000IERON0 XApaKTepa 3XoNorHdeckuy npohaes o myTell MX pemeHns
WOCPEACTROM MCTOIIOR XMMMH, IKOTOTHHECKOID MAIINSHHA, YMEHHI PYKOBOACTBOBATRCE HM B
NOIRARATETRAOH, KOMMYHHEATHEHOH W COUMLTRHRON NMpaKTHRE.

METANPEAMETHBIE PE3Y/IbTATHI

B cocrase MeTanpeIMeTHRIX PelyNLTATOR BRUICANIOT IHAYMMEE INd QOPMAPOBAHHS
MUPOHOTIPEHNS ODIMEHIYIHEE MONATIA (I8KOH, TCOPHN, NPHHIND, MHNOTEIR, (KT, CHCTEMA,
NPONECe, IKCNEPHMEHT W APYT0e, ), KOTOPKE HCNOIBIYIOTCH B eCTECTRCHHO-HAYMHLX yaehHEX
OPCAMETEN 1 NOIBOAMCT HA OCHORE THANKI K3 ITHX NPEAMETOR (POPMWPOBATE NPEJCTARACHAE O
HeNOCTHOR HAYYHON KADTHHE MWPA, H YHHBEPCUNEHEE yucOueie neffcTens (MOIHABATENLHEE,
KOMMYAHKATHRREIE, PETYARTHEHBE), KOTOpeie obtcnesnpmor GOPMAPOBLHNAE TOTORHOCTH K
CAMOCTORTENLHOMY THUTAHRPOBARNIO H OCYIIECTRICHHIO yuebnoll jesTenkaocTi.

[Mosnasare/ibibie YHHBEPCAILRBLIE Yuelnbie 1edcTBRR

baioBkie JOrHYEeCKHE IeHCTRHA:

YMEHHE HCIOILIOBATE MPHEME JOTHYECKOTO MBIINCHHA TPH  OCBOCHHN 3HAHNA:
PECKPEIBATE  CMBICH  XMMMYECKWX nodsTHil  (BENEARTL HX  XAPAKTCPHME NPHIHAKH,
VCTARARTHBATE B3AHMOCEN3E © APYTHMIL DOHATHAMY), ECTOTLIOBATE TOHATAS ANA ODBRCHCHIA
otdensHbx  GukTon W sAnednd, BMOHPATE OCHOBAHUHN W KPHTCPHH JUIA  KIacCH(HKALNY
XHMIHECKHY BEIIECTE M XHAMWSECKHN peakiuil, YeTAHARTHBATE NPHYITHHO-CACACTHEHHEIE CHRIN
MEXTY OOLEKTAMH WIVICHHA, CTPOHTE J0IHHECKHE PACCYRISHNA (HHayicTHBRER, NeTYKTHBHEE,
10 AHATOTHA ), TENaTh BREBOIN H JAKMIONCHAS,

YMEHHE [PHMEHNTE B TPOMECCE MOYHANAR NOHNTHA (MPEIMETHEIC H METANPEIMCTHRIC),
CHMBOTHHMCCKHE (IHAKOBRIC) MOJEIH, HENONBIYEMBIE B XHMHH, DTpeoDpajoBsiBaTs WMPOKS
NPUMENACMEE T XM MOICTEHRE IDEICTARNCHHA — XEMHYCCKHIT JHaK (cMBon JnemeHTa),
XHMHYecKan QopMyna ®  ypueHgHMe oemmWueckoll peakumn - nupH  pemeHnm  ywelHo-
MOAHABATENABHLIX  3aXad, © y9éToMm 3THX  MOJeNEHEX TPeJCTARNEHHI BHIABINTE M
KEPAKTEPHIORATE CYIMECTRCHHEIE TIPHIRAKH HIYYAcMErX OOBEKTOR — XHMHYECKWX BEIIECTE H
XHMITHCCKRX  peakiiinil, suisaniTs ofIHe JaKOROMEPHOCTH, MPHYHHHO-CASICTREHNEE CBA3H H

HPOTHEOPEYHA B AIYMACMEIN TTPOIIECCEN W HEISHHAX.
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Bazoskie HecaeloBaTeILCK e AeficTRH:
YMCHHE HCNONBIOBATH NOCTAMCHHLE BOMPOCK B KadYecTae WHCTPYMENTE NMOIHAHMA, j
TACKD B KAYCCTBE OCHOBEL yIn hopmuposaHT  FHmoTess 0 OpoRepke NpaBILHOCTH
BEHCEAILBASMBIX CYHOCHH; |
npuoDpetenne onkrrg no ILAAHEPOBAHHIO, OPraHNIEIHN ¢ NpOBEIeHHIO yueHEGeckuy
ICTEPIMEHTOR, YMenHe Habmonary 1 X0A0M MTpOmEcca, CAMOCTON TELHD MPOrHOIHPOBRATE erg

" hopm NPeACTARNCHNA, TOIFHRCMYIO W3 PATHE HeTowR HEOB [Ha}'r-rﬂn-nun:mn-pﬂan JHTEpATYpa
AHMWSECKOIO  comepucanm, COpasoqHLe  nmocofns, pecypest  Harepuera), KPHTHYECKH:
OUCHHEATE NPOTHROPEUHRBYIO 1 ACARCTORCPHY 0 HHGOpMaio:

COOTBETCTBYIOUIX MANHBIX, HeoBXOmIMEN 1rg BRINOTHEHHA Y4eBHEIX B I03HaBATE RN LD EELETH
QOPCOSTCHHOTD THIA, npHOGPeTERHE ommra § oBaacTH  MenosmkIcBanmy HHBOpMatOHHG- |
EOMMYHUKITHBHSIX TeXHONOIMH, QITRACHHE KYILTYPOll AXTHEROID HCNONBIORAHNY PatiraHED
NOMCKOBLIN  CHOTCM, CAMOCTONTENLHG  BRIGHpaTS GMTHMANEHYI0  dopMy  mpescrasnesug
HHYOPMEALT 1 HILTIOCTPHPOBATE PemaeMbic Jamaygy HECTIOHHEIMK  CXeManmH, Jm&r'pmmmq.l
APYTIME (hopaans rpadyiricn i iy ROMBHHAIIM;

YMEHHE HCNONEIORATE M AHATHINpOEATE B npouecce yueSaoll HECAeT0BaATE MBCK O
ACRATENLHOCTH wHpopMamo o BTHAHME npoM BIIICHHOCTH, CeaLeKoro XOALTRA 1 TPAHCIOpTY
HA COCTORHME ORpYREIOmes TPApOIHON cpe.

Kommysurarnsupie YHHBepCaiLHble yuebusie neiicrpin:

YMCHHN 3anamars BONpocsl (K Xoge amanora { ) JACKYCCHH) 1o CYmecTay
ofcymnaemol  Teym, BOpMYIHpOBATE  cHON NPCETOHEHNE  OTHOCHTEBHG BEITCIHEHHA
OPEANORCHAOH 18 8y

YMCHHRE DpeactasnsTs AOMYSCHRME PEIVIRTATE NOIHABETCALHOR NeATemEOCTH & YCTHEIX
B UHCEMEHHEIX TexcTax: gemars NPEICHTANO  pelymstaTon HEITOMRCHHS  XEMHEYeCKOrD
IRCHCpHMeATa (nabopatopioro Qibima, maboparopmofi paSors no HCCTenoBANMIO cRoficTR
BEHIECTS, yuebnoro npoekra):

HECARROBATENbCKOR NedTenLHocTy NPH PCICHIH  BOIHM IO Npooies He ocHone yudrg
OGWMX HHTepecon COTISCOBAHEN  MOIHIH G (ofcyanennn, ofuen MHCHHAMME, 4MosTOBRE

HRIIOTHEHHOM palioTwt i ApyTHE).

Pervasrusnne YHRBCpcanLubie yuelnnie teiicTansg:

¥MCHnE CAMOCTORTENRHD CIIPEOEINTE 1eTH .‘I-EHT-L‘.-T.EH[I*E‘TH, IIJ‘]HFIHP-U'B&'HH mymm-mn,
RORTPOMpOBATE W 11pH HeODXOanMOCTH KOPPERTHDOBATE  CROIO ACHTENMRHOCTE, eROMpaTs
Haubonee  spderrisnne CnocolEl  pewicnns  yueHrmm W DOIHABATENLHEIX  3amms,
CAMOCTORTC/INHO COCTARARTL 1y KOPPEKTHPOBATE NpeanoweRHL ANrOpHTM geficTEndt npw
BRITIOTHERHA  3anaHui] ¢ YUETOM MOTYSEHNHR HOBEIX IHAHAR 00 Jyvaaensx ofsexTay —
BEMIECTRAX M PeAKUNAX, OUEHHBATE COUTBETCTEIC NOMYYeRHOMD PE3YNLTATA sauBreHHOM e,
YMCHRE HCNOMLI0RITL | AHATTINPOBATE KONTEKCTRL, NP TAMACMBIC B YCIORHE InTaHHE,

NPEAMETHBIE PE3YJIBTATHI
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B cocrase npeiMeTHhIX PEIVALTHTOR 00 OCBOCHHID OUMIATENLHOID CONCPRAHM,
ycTaHoBneHHore gaMuofl  denepamencit  padoueli nporpamsiodi, BRUIEARIOT:  OCROCHHEIE
OGYVHAIOMUMHCE HEYYNEE JHAHHA, YMEHN® M cnocobm  pefictemil, coenndugeckie s
npeasernoft oGnACTH aXHMARH, BHRIL JESTEIRHOCTH [0 MONYHEHHI) HOBOIO IHAHHS, ero
HHTEPIpETAMH, NPeolpazOBENMI0 ¥ TPHMEHEHIIO B DAAIHHHER YOeBHEIX 0 HOBRIX CHTYAIIHIX,

K womuny obyserun 8 8 kaacer npeaMeTHRIC pe3yisTathl #Ha GaloBoM YpOBHC O0MMHB
OTPRKATE COPMEPOBARHOCTE ¥ ODYMaIOIIHNCA YMeHHET;

PACKPBIBATE CMBICK CCHOBHBIX XHMHMCCKMX MOHATHH; 8TOM, MOMCKYNA, XHMHHSeCKHH
IMEMEHT, TPOCTOE BEeMIECTHO, CAMKHOES BEHOISCTBD, CMech (OJHOpONHAN ®
HeOHOPOIHAN), BATEHTHOCTH, OTHOCHTENRHAN BTOMHAN H MOIEKYVISPHAON MO0Ca,
KONHHYECTRO  BEINECTHA, MO0k, MOUSPHOS MACCH, MUACCOBAN JIONA  XHMHHECKOro
WIEMEHTA B COCAMHEHHW, MoMapHuifl 00néM, OKCWI, KHCHOTE, OCHOBAHWE, COMb,
WIEKTPOOTPHUATENEHOCTE, CTENCHE OKHCISHNE, XHMHHECKAR PCARIHY, Knaccndimkanns
peasinil; PeaKIMH COLIMHEHNA, DEAKIHH PASTOMEHNA, PCAKITHH IAMCIICHHSE, PEaKITiH
oOMERS, 3K30- # FHIOTCPMUYCCKHE Peakimy, Tennosoll aupexT peakiny, SApO aToMa,
WEKTPOHHBN Caofl aroMs, STOMHAN OpOMTAEAL, PLAHYC ATOMB, XHMHYCCKEN CBALL,
NOJAPHAN W HENOIRPHAR KOBANEHTHAA CBALh, WOHHAN CBAIL, MOH, KATHOH, BHHOH,
PEICTROP, MABCCOBAN DOR BCIMICCTHRE [ MPOUCHTHES KOHUCHTPULMA) B PACTRODE,
HWALSTHCTPHPOBATE  BIIMMOCER3E OCHORHEIX XHMHYSCKHX HOHATHR o NPHEMCHATE 3TH
NCHATHR OPH OITHCAHAH BCINSCTE H HX MPCBEpaNIeHNiL,

HCTHNTEIOBATE  XHMHYECKYID CHMBOIRKY [AR COCTABACHWA (OpMYN BCINECTE H
ypauHeHHl XHMHYSCKEX peakunil;

ONPENETdTE BANEHTHOCTE BTOMOB WTEMEHTON 8 OHHEPHEIX COSTHMEHHAN, CTEMEHL
OKHCIICHHRE WIEMEHTOB B OGHHAPHRIX COCOWHEHHAN, TPHHALNEHHOCT: BEUICCTE K
onpenenBrHosMy Kanccy cocanHennfl o dopmyviod, BRI Xawiteokoll  cBRIN
{KoRaneHTHAN W WOHHAN) B HCOPrAHHYCCKHX COCIHHEHRAX;

packpuearh ovmuicn [Teppogmveckoro saxona 1. F. Menaeneess: 1¢MOHCTPRPOBATD
MOHHMAHAC NEPHOITHMCCKON 3GBHCHMOCTH CROHICTD XHMHMCCKHX VEMCHTOR OT HX
nonowenna » [lepromwweckoll cHeTeme, 3AKOHOB COXPAHEHHS M3CCH BEIIECTE,
NOCTORHCTEA COCTARE, ATOMHO=--MONEXYAAPHOTD YIEHHA, JAK0HE ABOTIAPO;
ONACHIBEATE H XApakTepuiomaTe  Tabmwuryio Gopsay  lepuogmyeckofl  cneTenbt
XHAMHYECKHY WIEMEHTOR: PAATHHATE MOHATHA (THABHAA nogrpyime (A-rpyoma)s w
enoboysan moarpymna (B-ipymialky, saawe B OCOABHE NCPHOIBL COOTHOCHTS
obo3HagcHIE, KOTOpEe HMeoTeR & Tabmame «lleproamdeckan cHcTeMa XHMITHECKAX
anesenTos [l W Menneneesan ¢ 9HCIOBRIMH XaPAKTEPHCTHEAMR CTPOCHHS BTOMOR
NHMHYECKHY MIeMeHTOR (COCTAR W 38pad Aapa, obmee WHCHO WICKTPOHOB o
PECTIPENSICHEE HX N0 AICKTPOHHEIM CTOHM )

KABCCHDMINPOBATE XHMIYCCKHE JIEMERTRL, HEOPTaHHYecKHE BEMIECTRR, XHMWUSCKHE
peaKIMH (M0 YHCTY M COCTABRY YHACTEVIONINX B PEAKIEM BEUIECTEH, 10 TErIoBOMY
pdrerTy )

XAPAKTEPHIOBATL (ONHCLBATL) OOMIHE XHMHMECKNE CBOACTBA BEWICCTH PAYINTHEDN
KNSCCOR, NONTECPHIAN  ONMCAHWE  NPHMEPAMH  MORCKYIRDHBIX  ypasscHuf
COOTBETCTEYIONIHX XHMWISCENX DEaking,;

NPOTHOIKPOBATL CBOHCTEA BCUICCTE B IMBHCAMOCTH OT HX KaMECTBCHHOTO COCTaBA,
BOIMOMKHOCTH TMPOTCKAHNN XEMHHMCCKIK NPSBPAIeHEl B PAXTHTHEIY YCIOBHAX;
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*  BEMHCAATE OTHOCHTEABHYI0 MOMEKYTAPHYIO H MOJMAPHYIO MBCCH! BCUICCTE, MACCOBYIO
IO XEMASECKOTO JIEMCHTA Do (opMyNe coCIHHEHNH, MACCOBYIO J0ID BEUIECTEA B
pactsope, TPOBOINTE PACHETH! N0 YPEBHEHHIG XHMHHECKOH peaKitni;

®  TPHMMEHSTE OCHOBHEIE ONEPALHN MECTHTEILHOA ACHTENLHOCTH — SHATHI W CHHTES,
cpastenne, oGoDIIEHNE, CHCTEMATHIAMO, KNRCCH(HKALNID, BEIABICHHE TP HERO-
~CHEMCTREHHLN CRATSH — NN MIYUeHHE CHOTICTE HEIUECTE W XWMHMECKHX peaximi,
CCTCCTREHHO-HAYIHEIE MOTOE  NOIHAHAE 2 —  HaDJGOOeHHE,  HIMCDCHHE,
MOIETHPOBARIE, INCHSPHMERT (PEAnLHELT B MEICTCHABI )

o CUeNOBATH NPARHIAM MOAKIOBAMMA  XHMudeckofl  mocyzoft W nabOopATOPHED
ofopyHoBAHHEM, 8 TAEKS TpasHmay oDpamennd ¢ BeINECTBAMH B COOTRCTCTHHE &
WHCTPYKLIGIMIL TI0 BRITIOTHEHINO NafopaTopHbix XHMHHECKHX OMBITOR 10 NOAYYSHHIO
H coOHpaRMe Tasoo0pasHey BEIECT (BONOPOOS W KHCAOPOLE), NPHITTORICHAND
pacTBOpOs ¢ onpenendanoil Maccosoll notell pacTEOPERHOND BEINECTHE, MIAHHPOBATE
W OPOROINTE XIMHHECKHE IKCOEPHMCHTRI 10 PACTIOIHABIHHID PRCTROPOH menouei u
KHCAOT € NOMOLIERD HAIHKATOPoR (MaxMyc, GeHoNDTLISHH, MCTHIOPAHA I APYTHE).

K komuy oGy4eAns B 9 kaacce NpeiAMeTHHE PeIVILTATE Ha 5AI0BOM YPOBHE JO/KHE!

OTPAXKATE CHOPMHPOBAHHOCTE ¥ ODYHAIOTIIINCH YWeHIH:
® [PACKPHIBETE CMBICA OCHOBHLIX XHMHHECKHN NONATHR. KHMHYSCKHE WeMeHT, ATOM,
MONISKY T, HOH, KETHON, AHHOH, NPOCTOS BEMIECTE0, CIOKHOC BEHICCTRO, BATEHTHOCTD
VK TPOOTPHLATENEHOCTE, CTENEHD OKHCICHHA, XHMHMECKAA Peakins, KITMHHECKAT
CRsak, TErNoBOH HhMerT PEAKIINN, MONb, MOAPHEH] 00BEM, PACTBOD, WIEKTPOTH
HEINEKTPOMATEL, HIEKTPONNTHYSCKAN AHCCONMAIMA, PEAKIHN MOHHOIO OOMeRS
KOTANMIATOP, XHMAYECKOS PAHHOBECHE, OOPATHMEE H HEODPATHMEE pe :
OKHCAVTENLHO-NOCCTAHORHTEIRHEE  PEAKINH,  OKMCAHTENR,  BOCCTAHOBHTENE
OKHCACHHE W BOCCTAHORACHNE, WLIOTPONNE, AMPOTEPHOCTL, XHMHUSCKAN CRATE
(KOBAMICHTHAR, MOWHAS, METHNIMYECKNS), KPHCTALIMYeCKas pemiTER, KOppO3
METAINOH, ChMasbl, CKOPOCTE xumudecwolt peakimm, NpeleibHe  TONYCTHME
xonenTpanms [11K semecrna;

¢ WIMOCTPHPOBATE BISHMOCEA3L OCHOBHEIN XHMEMCCKHX NOHATHH H IPEMCHATH
NOHATHA TPH ONMCAHIN BEMECTS 0 X NPEBpalleHHi,

® HCIONBIOBATE XHMEYECKYIO CHMBONHKY [0 COCTABNCHAS OpMYN BEMIECTB
VpREHEHHHE XHMANECKHX peakiyi;

*  ONPeNendATh BANCHTHOCTR. W CTCMCHD OEHCACHAUA  XHMHSMECEKHX 20eMeHTOR B
COSNNHEHNAX PEIMMHOND COCTABL, NPHHALICHKHOCTE BEMECTE K OnpeenéHHOME
waRccy coemuHeHnll Mo GopMyanM, BRI XAMETCCKON CRAIN (KOBANCHTHAN, WOHHA
MOTATTHYMECKAR) B HEOPTARHYCCKHX COSIHHEHHAX, 3ApPRleHWOHA N0 XHMHY
dopatyie, XAPAKTEP CPEALL B BOIHEX PACTROPAN MEOPrAHHYECKHX COLIMHEHNE,
KpRCTATIHYeCKD{ el TER KOHEPETHOTO BENICCTEA,

o paexpemars emeica [leppommaeckoro sakona [ L Menneneena n aeMoRcTpHposE
£ro TOHHMBHHE: ONHCHIBATS ¥ XApaKTepH3osaTh Tabmrdayio dopyy lleprogrsccsd
CHCTEMBl XHMHYECKHX IEMEHTOR, PAIANYAT: TIOHATHR GriasHan noArpynna
rpynma)y ® snofowsas noarpymna (B-rpyomale, samse ® Gomeume HEpROS
COOTHOCHTE OGDIHAYCHHN, KOTOpME HMEWTCH B  nepHomwdeckofi  Tabmmue,
UHCNOBLIME XAPAKTEPHCTHEIMIT CTPOCHHA STOMOB XHMIUCCKHX HIEMEHTOR (COCTE
JaApAN HApa, ofmee MHCID WISKTPOROS H PACTIPEACICHHE HX 110 HIEKTPOHHEIM




—————————— —

ofbAcHATE O0UME JAKOHOMCPHOCTH B M3MCHCHHH CBOACTE IeMeHTOB W WX
COBHHEHHA B NPeeiax MATKX NEPHONOR W TIBRHLIX MOATPYNN ¢ YulToM CTPOCHUA
HX ATOMOE;

¢ KTRCCHOMIMPOBATE XHMHHUCCKHE WICMEHTH, HCOPTARHTeCKIE BEllecTha, XHMRYECKHe
peakiay (MO MHCTY H COCTEBY YYSCTEYIOUIMX B PEakiil BENISCTHE, N0 TenosoMy
pfeKTy, N0 HIMEHEHMOD cTeneHell OKHCASHIN XHMHYECKHX ANEMEHTOR);

*  XApaAKTepHIOBATL (OOHCHBATL) obnmme ® cnenwdwyeckne XUMHYCCENE cBoficTea

. MPOCTEIX W CAOMCHEIX BEINECTH, NOATREPHIAN ONHCRHHE NPHMEPEME MOTSKYAPHLIX H

HOHHEIX YPAsHeHH COUTRETCTBYIONINYE XHMWHYECKHX PCaKimil;

* COCTARNATE YPARHEHHA MEKTPOANTIHECKON ANCCOUNMEN KRCIoT, meaoveft 7 conefl,
MOMHBE H COKPALIENHLE YpasHeHus peaktnit nokHero ofMena, YpasHeHHS peaxmui,
MONTBEKAMOIIAY  CYWMECTROBAHNE TICHOTHMECKOR CRAIN  MEKIY  BELECTHAMM
PEVIHYHEL KIACCOR,

® PECKPWBATE CVIOHOCTE OKHCIWTCILHO-BOCCTAHORWTEIBHEIN PEAKIHA NOCPENCTROM
COCTARNEHNHA MeKTPoRROro Bananea 3TRX peakun;

*  TPOTHOIHPOBATE CBOHCTEA BEINECTR B JAANCHMOCTH OT HX CTPOCHHN, BOAMOKHOCTH
IPOTEKAHNA XHMHYECKHX NpeBpatneHnil B pasinaHny YCIOBHAEX,

®  BLMACHATE OTHOCHTENRHYIO MONCKYIAPHYH) A MOJAPHYI) M3CCHI BEIIECTB, MACCOBYIO

_ AT XHMHYECKOTO HIEMEHTA N0 GOpMYyNe coeINHEHHR, MACCOBYIO [0MI0 BEUECTRE B
. PACTBOPE, NPOBOIHTE PAcET 110 YPARHEHHIO XIMAeckofl peaxim;

* CoDMIONATE OpEBATE  NONBIOBAHHA  xHMAReckoR  mocymot w mabopaTopHeid
OoDOpPYIOBAHHEM, 8 TLKKS Npapnns oOpanicHAR © BEIIECTBAMH B COOTBETCTRHH ©
HHCTPYKIHAMH 10 BWMNOTHEHHI0 1800PATOPHEIX XHMHYCCKHX ONEITOR [0 NOTYHSHHID
# colirparing rasoobpasHiX BEIecTE (AMMEAKD A YTTISKHCTOT) Tisa);

*  [POBOINTE PEAKINE, MONTRCPAIAIONING KANCCTBCRNEN COCTAR PASNHYNLIX REOIECTR:
PACNOIHABATL OMBITHRM NyTéM Xnopui-, Gposuit-. wouwa-, kapbonar-, gocdar-,
CHAWKAT-, CVALGAT-, THAPOKCHI-HOMLL KATHOMEL OMMOHHS H HOHBI IIYSCHHEIX
METRINIOB, NPHCYTCTEYIOMMNE B BOAHEIN PACTROPAX HEOPraHWHECKHX BEIIECTH,

*  ([PHMCHATH OCHOBHLIC ONCPANNH MBICHHTENEHON ACHTEIBHOCTH — AHATHI W CHHTED,
cpaBHenNe, obobmenHme, CHCTEMATHIINIO, RHINRITCHHE NPAYHHHO-CIENCTHEHHEN
CBAZER — JLns MIYNCHME CBOMCTE BCUICCTE M XHMHYECKHX peakinfl, ecTecTreHHO-
HEYYHBIC MCTOIB MOIHAHAA — Halmonedde, HIMEpeHHe, MOICHHpOBaHIE,
INCICPHMCHT ( PEATRHEIN H MBICTEHHEIR ).
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6. VUEBHO-METOJIHYECKOE OBECIIEMEHHE
OBPA3OBATEJBHOI'O MMPOLECCA
OBASATE/IBHBIE YHEBHBIE MATEPHAIBI LTSI YHEHHKA

 Xunnn, 8 gnace/ labpuensn 0.C., Ocrpoymos W, Crankon CA., Aximoneproe obmectao

#Hznarenserso allpocsetmennes
» Xunna, 9 soace/ abprensn O.C., Ocrpoysos LI, Coaaxos C.A., AKIHOREpHOS
ofuwecrso «Haparenserso allpocaetennes

Crnpasovnie Talmiis

METOAHYECKHE MATEPHA.ILI 1131 YUHTETH
Kovmn, Tuzaxmwseckudl marepson, B knoce,

Xuvms. JInpoeriueckutl MaTepnan, 9 knace.

K, Temarrsicckne TecTst iin nogroroakn k THA-2022: yyebro-MeToIHNecKoe
nocobue/Tloa pen B.H. Jloponrexsrn.- Pocton w/]]: Jlermon, 2022.-318¢.

CHOpHWK 218y 1t yIpaskHerud 1o xuvun 1w cpennelt mxons. XomverxkoM.T. - M.; 000
"Hazaremserse Hosas Boana®, 2019.-222¢.

Xumus, 8 gnace, K ElLTecrss; 82 u. - Capn‘mar. “Jnuedt”, 2019.

Xunenn, 9 wonace, K EJT.Teersr 8 2 4. - Caparon: "Jwueft”, 2019,

HHUPPOBBIE OBPASOBATE/IBHLIE PECYPCBHI H PECYPChI CETH
HHTEPHET

hitpe: resh, edu.nwsiibiect/29/

hitips:/furok. 1¢.m/ E:

hitps:/waw vaklass rul
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