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MOACHATETBHAS 3ATTHCKA

TMporpaMMa mo XEMHH HA YpoBHE cpepsero ofmere ofpasoRauis paapaboTana HA
ocAoRe Geepanenoro sagosa or 29122012 Ne 273-03 «06 ofpasosansn B Foccwiickod
DenepaEiy, TpebDoRaHHA K PEIYIRTATAM OCEOCHRA ipenepansaEOl ofpasoBaTe TRHOH IPOTPaMME
cpegmerc  obimero  obpasopamms  (@OI  COO), npenerannesnsx B DenepaibHoM
rocyapeTeeRnoM ofpasoaTemsHon crapgapre COO, e yuérom Komuenmmw Npenofanamus
yyefiHoro npemdera o Xuwms» B ofpasosarensabix oprapmsammn: Poccufickoll Pegepanny,
PEATHIYIOUINK OCHOBHEE 0fPA30BATENEEEE MPOTPAMMEL, B OCHORHEDX monowennit «Crpaterns
paseiTHA BOCTHTaRHA B Poconfickoll ®egepanus na neprox go 20235 ropas (Pacmopmeesue
[TpaerTenscrea Pd or 29.05. 2015 Ne 596 - p.),

OCHOBY TIOIX0A0R K PaspaliTRe MPOTPAMME [0 XHMHH, K 0peieieHio obmel cTpaTerin
ofy9eHAS, BOCTIHTAHHA H PAsBTHA OOVUAIOMHXCA CPelICTRAME yueSHOTD MpeMETa & X HMHT?
mig 10-11 wiaccos Ha GasoBoM YPORHE COCTABHIH KORIENTYAILHEE Donoxrenna O 0OC CO0 o
BIAHMOOOYCIORTEHHOCTH Teneil, CONeEanns, Pe3yILTAToR obyIeHns i TpelobanEl K YPORHID
NOATDTORKH BEITY CKHAKOR.

Kumuteckoe OOPRIOBAHHE, UOAYYAEMOe  EBRIMYCEHHKaME  oOmeoDpasosaTentHON
OPraHMIdmME, SENSSTCH HeoThemieMoll  wacTeio  mx  ofpasosammoctr. Omo  coysmT
JABLPIIAKNIMM STANOM PEATHIANNK HA COOTRETCTRYHIMEM €My DA0ROM YPOBHE ENMHMCHRDS
HenHoCTel, IPRCYINY HeM0CTHOH CHOTEME XIMATSCKOT0 0DPA30RAHNS. TITH IEHHOCTH KACAHITCH
NO3AAHHEA 3aK0H0B TPHPOIE, GOpMHEPOLAHHE MEPOBCIIpEHNS W oDmel KyIbTyphl HEN0BEKD, 4
TAKKE IKOAOIHYECKH 000CHOBENHON0 OTHOICHAA K CBOEMY 0O0POBBE: W NPHPOIHOH cpege.
Peanwsyercs XuMHuecKog ofpasomamme o0yUalONMXCA HA  YPOBHE Ccpeamero  ofuero
ofpaIonaHa CpecTEaMH YIeOHore NpeineTa « XHMEE:, COMCPRAHNE H NOCTPOSHRE KOTOPOTO
OTPENENEnEl B IPOTPAEMME TI0 XHMEH ¢ Y9ETOM COCOMQHEN HAYKH XHMHH, o JHA4NCHHA B
DOTHAHEE TPHPONE B B MATEpHANEHOR #Mane obmecTsa, 8 Takme ¢ yatoM ofmmx ueneil &
NPHEOANOR, XEPAKTepHIVIOMEX COBPEMEHHOE COCTOSHHE CHCTEME CcpelHero obmero
obpasoranna B Pocerlickoll Denepanany.

NHMHA KAE YICMEHT CHCTCMB SCTCCTBEHILIN HAVK WIpacT ocobyK) poflk B COBPEMEHHON
UHBHIHZAIEN, B CO3aHAN BoRol Oatkl MaTepRaThAOR KyIbTYpa. (JHA BHOCHT CBOH BRMAN B
(hopMHPOBARAE PATHOHANEHOTO HAYUHOTD MBINASHHA, B COZNANKEE ENOCTHOTD [IPEACTRBICHHT
off OKPYIKAIOIIEM MHPE KaK 0 CAHHCTBS MPRPO/ILL H Sel0BEES, KOTOpoe QOpMHPYETCA B XHMHAH Ha
OCHOBC TIOHHMAHWA REIISCTEEHHOND COCTAER OKPYMAIOMICTO MHDE, OCOIHAHHA BIAHMOCBAIH
MEEAY CTPOCHHEM BENISCTE, HX CROBCTRAMH H BOIMOKHBIMH OMIACTAMH NPHMEHEHHA.

Tecuno pauMoIelicTaya ¢ IPYTHME SCTECTREHHBIME HAYKAMNA, XHMHA CTATA HeOTHEMTeMOH
HECTRED MHPOBOR EYIRTYPEL HeoOXOIHMEDMd YCIOBHEM YCHEUIHOTO TPYOA H EHIHE KLEI0TO
unena obmecTRa, COBPEMCHHAN XMMHA KK HEVKE COIMIATENGHAA, KAK HAYKA BHICOKEX
TeXHOMOrHE HAnpaRAeHa Ha pemeHHe rNoJalbHRX  npodnes  YCTOAYHBOTG  PAIBHTHN
YeNOBEYCCTRA — chipheboil, sHepreTHueckol, THMEROH, HEONOrHYSCKON HE0NECHOCTH H OXPAHE]
NOPORES.

B cooTseTcTBHH ¢ OOIMAMH [ENAMA W NPRHEOHIAEMEH cpeiHero obmero ofpazoBaHnd
conepEanne npenMera «Xumuay (10-11 gmaccs, GatoBLNl YPOBCHE HIYHEHHE ) OPHEHTHPORARO
MPEHMYIIECTRCHHD Ha obmeryIETYpHYI0 NOJToTORKY obyvarommxcs, HeobXoMHMyd HM LM
BHPAGOTEE MHPOROIIPEHYSCKHN OPHEHTHPOB, YCIOCIIHOTO BEIHMEHHA B KHIAL CODHYME,
MpoICESHEA ODPAIOBAHES E PALTHYHRN 00UIACTHN, HE CRAMAHHEIN HEMOCPEICTREHHAD C xuMHEeH.

CocTapnsrmMMH NpeIMeTa « XHMED: SRIMOTCS Ha0BL2 Ky PChl — « OPran e kan XML
H «(0mad H HEOPTAHHYECKaR XHMAL:, OCCHOBHEIM KOMITOHEHTOM CONSTHEAHAA KOTOPEIX ARIAIOTCE
DCHOBR G830R0H HAYEW: CHCTCMA IHAHMAN M0 HCOpraHHYeCcKol XMMAK (C BEI0YeHHEM SHEHHH A3
ofed XHMEE) B opragueckod xeMes, QopuMuposaHNE TAEAOH CHCTEME IHARHH MPH A3V HEHHH
MpeiMeTa ofecre T HBaAcT ROIMOMHOCTE PACCMOTPERRET BCETD MAOTOOOPAIHS REMECTR HA OCHORE
OOIIHX NOHATHA, JAKOHOB H TEOPHHE XHanMHL.



Crpyerypa comepwanna kypeos — ¢ OpraHHYeckas xsaMmeny 0 «OGIAT 5 HEOPrAHAYECKan
XHMHA? CHOPMUPOBAHA B NPOrPAMME TI0 XAMHH H3 OCHOBE CHCTEMEOTO OOAXOAA K HIVISHHK
yuelHOTO MaTepwans ¥ ofYCHOBICHA HCTOPHYESKH ODOCHOBAHHEIM DAIRHTHEM SHAHMA Ha
ONPENCICHIEL TEOPeTHUECKHX ypoBHAX. Tak, B Eypoe Oprammqccholl XHMHH BeecTsa
PACCMATPHEAIOTCH Ha YPORHE KiaccHueckol TeopHW crpoennda OPrAHHYCCENY COEOHHeHHN, &
TAK#C HE YPOBHE CTCPCOXNHMESECKHX M ASKTPOHHLIX MPEJICTARTEHKN O CTPOSHHH BEISCTS.
Coeflenns 06 HIYYASMEIX B KYPCE BENISCTHAX OAKYTCA B PA3BATHH — OT YIICBOAGDOAOR 10
COKHEIX OHOMOTHYECKH AKTHRHEIX cocoMHennit, B kypoe OPTAHEYECKOH XHMEH TOTYYaT
paspnTie CHOPMHPOBAKHEIE HA YPOBHE OCHOBHOIO OONIEro oOPAIOBANMS ICPBOHAYATLHHC
OPEACTARIEHHT O XHMHYECKOH CBAIN, KIACCHPHKATHORHR NPHIHAKAX BEMICCTE, 3ABHCHMOCTH
CBOHCTE BEIIECTE OT HX CTPOCHHL, 0 XHMUYECKDH DeakmiH.

[Ton HOBEDM YINHOM 3pcHHA B OpeaMere «XHMHET: Ga30B0TO ¥POBHA PACCMATPHBASTCA
MIYUSHHEH HE YPOBHE OCHOBHOTO ofmero ofpajomands  TeopeTHUeCKH MATEpHAT H
PERTONOIHYECKNE CREIENNA O BEIICCTBAX H XHMHYSCKOH peakmmy. Tak, B YaCTHOCTH, B Kypee
«OMAT B HEOPTAHETICCKAN XHUMuSY OOYUAIONIHMCH NPEIOCTARISETCH BOIMOKHOCTE OCOIHATS
JHAICHAS NEPHOJIHSCCROTD 33K0HA © OCIMIETEOPETHHECKHK M METOMONOrHMECKRY TOIHIHT,
riayfme MOHATE MCTOPHYECKOS WiMeHcHHe (YNKIHA 5Toro sakoma — or ofodmamomedi no
OOBACHAOMER H NPOrHOIHPYIOmEH,

Emean cncrema suanuil 0 BaicHeliTHY BEITECTRAX, HX COCTABE, CTPOCHMH, CRONCTBAX H
IPHMEHEHHH, & TAKKE 0 XEMEYECKHX DEAKITHAN, HX CYIHOCTH H SARONOMEPHOCTAX IPOTCKEHNS
domomasercds B gypeax 10 m 11 mnaccoR  oneMeHTAMH  CONCDEAHHN, HMEKIIAMHE
KYMLTYDOIOTH9eCKHA B OpHEIaTHoi xapaxrep. OTH IHaEmd  cnocoGCTEYIOT TORHMAHHE
BIAHMOCEAZH XHMHH C JpYTHMH HAYKAMH, PACKpDEBAIOT &8 podk B OOSHEaBaTeIRHOd H
NPAKTHYSCKOH JEATENLHOCTH HeN0Bera, cOOCOBCTRYIOT ROCITHTAHMIO VBAWCHHN K TPOLECCY
TBOPIECTEL B ONIACTH TEOPHH W NDAKTHYCCKHX NPHIOKEHHH XHMEH, TOMOTAIOT BRITYCKHEKY
OPHCHTHPOBATRCH B OGIIECTREHHO W IHUHOCTHO IHAYHMEX NpobGIeMax, CBAIANNLE ¢ XHME,
KPHTHHECKH OCMBICTHBATS HEQOPMAIHIO B NPHMERATE €8 JUld NOTOIHeHHS INaHNH, pemeHns
HHTEMIEKTYATRHBI H IRCOEPAMEHTAIBHEX HCCAeNoBaTEIbCKHX 3anad. B uenom cogepmanme
YIehHOTO IpeiMeTs ¢ XHMES) JAHHOTO YPORHS HIVUEHHA OPHEHTHPORAHO Ha (POPMEPOBARKES ¥
Oy TAIOMHXCE MEPOROIIPEHYECKON OCHORN NNR DOHHMANES dHTocodcrms miel, Takmy kax:
MATEPHANLHDS €IHHCTEO HEOPTAHHTECKOID W OPraHFvecKore MEpPE, OBYCnoRICHHOCTE CBOHCTR
BEIOSCTE WX COCTABOM H CTPOCHHSM, (03HARAEMOCTE IPHPOIHEX SRIEHHH TVTEM 3KCTIEPHMEHTS
H PeieHEs NPOTHROPEHHH MERTY HOBBIME (AKTIMH H TEODSTHUSCKHMH MPETOCHUTKAN,
OCOTHANHE POTH XUMHN B PerleHHH sxonormueckHx npofines, a Taxme npobnen chepemeHus
FHEPrETHUECKHN PECYPCOB, CRIPLA, CO3IAHNA HOBRX TEXHONOTHA M MATCPHANOR,

B naane peicHua 3a0a4 BOCITATAHKA, DATEHTHS H COAATHIAIHE 00y IS0 CE OPHEAATHIE
NPOTPAMMOH [0 XHMHH MOSXOOL K ONPEIENEHHI0 CONSPAHHA H NOCTPOSHHA NpelMEra
NPEAYCMATPHDAIOT (GOPMHPOBAHAE YHHBSDCATBHEINX Y9eOHEIX JcHCTBHI, MMCIOUHX OasoBOe
JHEYCHHE JUIA PadTHYHBIX BHIOB JEATENRHOCTH: peINeHAS Opofnes, NOMCKS, AHATHIA H
ofipalorkn  wHbopmanms, HeofxoguMBIX I8 NpuoBpeTeHNs OOEMA DpaKTHYECKOR R
HCCNeNOBATENECKON QCATEMLHOCTH, 3aHHMAIMSH BREA0S MECTD B D03HAHAH XHMHH.

B npakTeKe npenogaBaHn XEMEH KOK H8 YDOBHE OCHORHOTO 00mero ofpaIosatng, Tak i
Hil yPOBHE cpeatera ofimere o0pasoBamm, MPH ONpeIeIeHEN CONSRATETLERDH XaPARTePHCTHER
Uenel  W3yueHHS TPENMETa HATPARIENHEEM NEpBOCTeNcHHON INAYAMOCTH  TPAIHIHOHHD
NpHIAAETCH  (POPMMPOBAHHE OCHOB XHMHYECKOH HAYEH Kak OONACTH  COBDEMEHHOTD
CCTECTROIHARNA, MPAKTHIECKOR NEATCIbHOCTH YeI0ReKa i KAk 0IHOTO K3 KOMIOHEHTOR MUPOROH
KYABTYPEL { METOMMYeCKON TOUKH IPEHHS TAROH DOOXOD ¥ ONpENeTeHmt menei HAYYeHHA
NpeaAMeTs ABNTETCH BUOIHE ONPaBIaAHEDRS.

Coriacno zaAnol TouYke IpCHHS TTARHEMMH [E/AMH HIVHCHHA [peIMeTa o XHMHA: Ha
SazoBoM yporae (1011 k) seasores:



» GOPMHPORAHFE CHCTEMBl XHMHYECKHX 3HAHHA Kok BamHefAmell  cocTasmacIeH
CCTCCTREHHD-HAYIHOH K4PTHHE! MHpA, B OCHOBE KOTOPOH TEHAT KMOHERRIC NOHITH,
DYHIAMEHTANEHEE 3AK0HE B TEOPHM XHMHH, OCBOBHHC A3LIKA HAYKH, YCROSHHE H
MOHAMAHHE CYVIMHOCTH JOCTYOHEX 0f00merHi MHAPOBOAIPEHMCCEOID XapakTepd,
OOHAKOMIIEHHE ¢ HeTOpHEH HX PAIRMTHA | CTAHORTCHHK;

+ OpPMEpOBAHNE H PAIEHTHE OPEACTARNEHHHA O HAYMHBI METONAX MO3HAHWA BEIMCCTE W
KHMHUECKHN peakmii, neo0xomuMes ITA MPHOGPCTCHAS YMEHHI OPHEHTHPORATECA B
MHPE BEUISCTE M XMMHAYECKHX SBICHIHE, AMEIONHX MECTO B NPHPOLE, B npakTHIECKOH H
HOBCENHERHOH HHIHM,

« paABEATHE yMeHui M cnocobos NeNTeNbHOCTH, CBAIAHHELX C RAGTIOIERREM H 00LACHEeEREM
YAMHEUCCKOTO  SKCTEpHMenTa, cOOMONSHHEM NpagHl Oe30MacHory obpamecHns ¢
BEINECTBAMH,

Hapsay ¢ 3THM, COICPKATCNbHAR XAPAKTEPHCTHEA (ENSH H 33784 H3YHEHHA NPeIMETA B
IpOrparMe o XHMHH YTOSHERA B CKOPPEKTHPOBAHA B COOTBETCTREE © HOBEIME TPHOPHTETAMA B
cHeTeMEe cpeanere obmero obpazorannd. Ceroand B NpenoIABARHH XHMHH B GoasIined CTensHA
OTIRETEA NPEINOUTCHAT MPEKTHYCCKOH KOMIOHEHTS Cofepuanns oby eHis, OpPHEHTHPORAHAOH
A TOATOTORKY BEITYCKHAKA ofmeobpaiopaTensnoll OPTAHH3ANNH, BILIEIOMETO He BHADOPOM
ypanni, 8 GYHKIHOHATEHOH TPAMOTHOCTEID, TO €CTh CNOCODAMH H YMCHEAMH AKTHEHOIO
DOV HEHS TANTE | TPHMEHSHHA HX B PEANEHON #HIHN 14 PEMEeNHE NPAKTHHECKHX Sa184.

B cefiE C 3THM OpH HIYUCHHH NPEIMETa «XHMHED JOMHEEHPYIOINSS SHANEHRE
MpHOGPETAIT TAKHE HEMH H AMAMH, HHK;

AAANTAIIA OBYOMOMHAXCH K VEIORAAM IHEAMHTHO PASBHRAHOMETOCH MHDA, OpMAPOBAHHC
MHTE/UIEKTYRAILI0 PEIBHTON NHIHOCTH, TOTOBOH K CAMOODPATOBAHNED, COTPYIHHUSCTEY,
CAMOCTOATETLHOMY NPHHATHIO IPAMOTHEIX PEMCHMA B KOHKPETHRIX MHIHCHHEX CHTYAIINEX,
CRAIGHHLIY ¢ BEHICCTRAMA W WX MPHMEHCHHCM;

fopMupoanEe ¥ OOYHREIOWMECA KIHHUSBLX HARMKOR (KWIOUSEEIX  KOMOCSTERIHH),
HMEOMMY YHHBEPCATRHOS JHAMEHME JUIA PAITHIHEYX BHAOH ASHTEIEHOCTH: PEIICHHR mpodoen,
NOWNCKE, aHAnH3a ® obpaforkd WEGopMamHeE, HEOGXOZHMEX I8 NPHODPETEHHR ONHTA
NeNTeNbHOCTHE, KOTOpad JaHHMAET BAAKHOS MECTO B MOIHAHHH XHMHH, & TAKKE ONd OUCHEH ©
nosHORE sxoaoriysckoll Ge0MACHOCTH XAPAKTEPE. RTHANHA BCMCCTR M XHMHBECKHN MPONCCCOR
HE OPraHiiM SeI0Beka H OpHPOTHYE CPey;

PEIRATHE MOIHARATENLHEY MHTEPECOR, MHTEMICKTYANEHEE W TROPYECKHX cocobHocTel
OfYIAIGMKENCE: CTOCODHOCTH CAMOCTOATENLAD NPHOOpETATE HOBEE IHAHHA N0 XHMHH B
COOTBETCTBHH € MHIHEHHEMHA NOTPe0HOCTIME, HCTIOILI0BATE COBPEMEHHE HHPOPMAITHOHHLIC
TEXHOMOIHE U4 MIOHCKA | aHam3a yachmofl o HayTio-nomy ARpHOH HHpOpMAHE XHMIIECKOND
CONEpaannd,

(hopMEpOBAHME W PasBTHE ¥ 00y UMONIHNCE SCCONMATHRHOTO H MOTHUCCROT) METIIEHAA,
HaGMIONATEIBHOCTH, CODPAHHOCTH, OKKYPATHOCTH, KOTOpLIE oCoDENHO HeoDNOTHMEL B
YACTHOCTH, IPH THIAHAPOBAHKHE H NPOBCICHHMA XHMH4ECKOTD JKCIEPHMEHTA;

BOCIETAHRE ¥ 00y UaIOMHKCH yHem IEHHOCTH B IYMaEHHCTHYCCKOH HANPapIeRHOCTH XHMAH,
ef pasuoli POMH B PEmeHHH MOGANRHEN NpobNieM PAHOHANEHOIG NPEPOIONONLIOBAHME,
TMONOIHCHHA YHCPTCTHHCCKHY PECYPCOB H COXPAHEHHA NPHPOMHON PABIOBECHA, OCOIHAHHA
HEOGX0IHMOCTH GEPERHOTO OTHOMEHES K NPHPOIE # CROSMY 3A0PORKID, A TAKKS IpHODpeTenia
OMEITE HEMONLIOBAHHA TOTYISHHERN THAHAR 108 NPHEATEA TPaMOTHEI DEMCHHR B CHTYAIHAR,
CRASAHHEL © XHMHTCCKHME ABICHHAME,

B yuefmoM miase cpempero ofmero ofpajoBanna NpeaMeT «XAMHEy 0as0BoTO YPOBHA
BXOJMT B COCTAR MpenMeTHol ofnacTh « EcTecTReHHO-HAY YHEIE TP IMETRY,

OfMmee YHCIO YACOB, OTBSIEHHELY JIH M3YYCHHS NHMWH, Ha 0a10BOM YPORHE CPeTHETD
obmero ofpaosanns, cocTarnaet 68 qacon: b 10 knacee — 34 waca (1 4ac B Helemo), B 11 knacce
— 34 gaca (| 9ac B HepemoO), L



COAEPKAHNSA OBYUEHUH

10 KIACC

OPTAHHYECKAS XHMHA

Teopernacckne ocHOBE oprasmIecKol Xumpy

[lpeamer opraswsecroll  xHMEH: ©E  BOIHMEHOBEHWE, PAEIBHTHE ©  IHAYEHWS
B IOMY9eHHH HOBRIY BEMIECTR M MATEPHANOR. TeopHA CTPOSHHA OPraHHYCCEHY CORTHHEHHH A.
M. Byrnepoea, ef OCHORNEE [10J0WECHEN Crpyerypasie GopMyial OpraHHHeCKHX BCIIGCTS.
Pomonorns, msoMepus. XHMHYECKSH CHE3B B OPraHHYSCKHX COBIHHEHHAX — OIRHAPHEE W
KPETHERE CRASH,

llpencrapnenne o KnaccHpHEAINE OPrAmYeckiy pamiecTs, HoMeHKIaTYpa OpranR9eckny
COCTHHEHHH (CHCTEMATHYSCKAT ) B TPHEHATEARN HAtBAHNA BARHCHIIHNX NpCICTasHTeIeH KIaccon
OPraHHYECKHY BEIMIECTH.

FECOSPHMENTANLHEC METOL HIVIEHH] BElecTE M WY [PCEPAICHHE: 03HAKCMIEHHE ¢
00PEINAME OPTRHHYECKHK BEINCCTE H MATEPHATAMH HA WX OCHOBE, MOICIHPOBAHHE MOLCKYII
OpPTaHMYCCHHN  BEIMECTR, HaDIOACHHE H ODHCEHHE JEMOHCTPAIMOHHBIX OORTOE MO
[FPEEPALIEHAND OPrAFAYeCKHY BEIISCTR NPH HATPEEAHNE (NNaRIeHHE:, O0VTIHBIAHHE B FOpeHIe).

¥raeronopons

ANKaHE: COCTAE H CTpOEHHE, romojormscckni psn. Metaw w oraw npocTedmre
HPENCTARMTENH ANKAHOR: PHIFYECKHE H XHMHSECKHE CROACTRS (PeakilHH 3aMelleHHE H TopeHiH ).
HAXDATEHHE B IPHPOIE, NONYUSHAS H IPHMEHEHHE. -

AMKEHEL COCTAR M CTPOCHHC, FOMONOMAYSCKHA pas. DTHNeH B NpommIcH — npocTefimue
NPEACTABHTCIN ATKEHOR. (HIHYECKHe W XHMHYECKHE CBOHCTRHA (PEeaKIMM THOPHDOBAHHI,
TATOTEHHDOBAHNA, THAPATAIINN, OKHCIEHHS B MOTHMEPHIANNR), NOTYYeHHe H NPHMEHEHHE.

Ankayuensr: Gyrammen-1.3 ® meraadyrammen-1,3: crpoenme, BammeflIHE XMMHYCCKHE
cooHCTEA (Pearuna nomrMeprIanmH . [TonyHeHue CHETCTHYBCKON0 Kay Iy Ka  PeaHHE.

ANKHHBL  COCTEB M OCODEHHOCTH CTPOEHEH, FOMONOIHUeCKH paa.  Auerdnen —
NpOCTeHITHE OPEICTARATENL ATKHHOB! COCTAR, CTPOSHRS, (HINIecKHe H XEMHYECKRE cBolicTRa
( PeARIR IHAPHPOBAENS, TANOICHHPOBANMA, THAPATAIEN, MOPEHNE), NOTYHCHHE H IPHMEHENHE,

Apctni. Benson: coctar, crpoenme, QHINGECKRE M XHMMHSCKME CROMCTRA [peakmum
TaTOTEHHPOBAHNA H HHTPOBAHHH), NOTYUeHHE H NPEMeHeHWE, Tomwon cocmas, cmpoeiie,
PUINECKIIE W XUMINECKNE COONCMAA (Peanyun 2aA0eNUPOSaNIE i HUMPOSAHIA), ROTYNENE U
nptivenentie. TOXCHYHOCTE  apedon.  TeHeTHYSCXad  CEN3BE  MEHIY  YTTIEROIODOLAMHE,
NPHHALTCAAIAMH K PAITHYHEM ENAccaM. '

[Tprpoguse wetognkkn yrresoncponos. [peponssil ras B monyTHME HedTAHBE TA3kL
Hedyre 1 of nporcxomaenne. Criocobs nepepalfiorkn sed TH: neperonss, KperKuar { TepMuseckuii,
KATATHTH49cCRmA), mpomws.  [Mpogykrs  mepepaforsm  wedTH, WX NpUMEHSHHE B
NPOMBIIIEHRHOCTH W B ORITY. KaMenuen yrons 1 npoayxTil ero nepepaborsn.

JHCTEPHMERTATLHIE METOIE HYVSERNHS BEUICCTR H HX NPeRpameHil: cHAKOMISHHS ©
ofpasuaMe NIACTMACE, KAYYYKOR H De3HHLL Komnekime «Hedmsy B «Yronms, Mogernporasye
MONEKY  YTICBOOOPOAOR H  TANOICHONPOHIBOMNEN, OPOBSTEHHE DAKTHUSCKDH  pafoTil
OOITYUEHHE ITHIEHA H HIYYEHHE eT0 CROHCTE.

Pacufranie sanagm,

BrMHCIEHHA N0 YDABHCHHED XHMHYECKOR peawiunn (MHcCE, 0OREMA, KOIRECTRA
HCXOJIHOTO BEIIECTRE WIH NP0IYETE PEAKIEH N0 HIBECTHRIM Maccs, 00BEMY, RONHTIECTEY OJHOTD
H3 HCXOMHEIX BEHIECTE HIH TPOIYKTOR DEAKITHA],




Kucaopogcoiepsaiine oprani4ecKHe CoelTHHeHnn

[Tpenenesble OOHOATOMHEE CHHPTHL MeETAHON W ITAHON: CTPOEHHE, (HIHUCCKME H
KHMAGeckne cholicTa (peaKIHE ¢ SXTHBHBIMH METANNAME, TANOTEHCBOIOPOIAMH, ropeHHE]),
npuMenende, BomopomHee cBAIH My MoTekyiami cnrpros, JleficTere MeTaHOA W 3TAHOMA
H#A OPraHHIM YEN0Bek. '

MHOPOATOMHLIE CHMPTEL JTHACHIHKOTE H TOHIEPHH: CTPOCHME, (QHIMGECKHE H
AHMHYECKHE CBOHCTRA ( B3AHMOACHCTRHE CO MISIOTHEME METANIAME, KA9CCTRCHHAL PEARITHA Ha
MuoroaToMune croupTe). Jefictese Ha opranEaM uenobcka. [IpuMeHcHHe TIHIEPHHEE H
STHIEHTTHEOA,

DeHon: CTPOCHAE MOTEKYITEL, (IHINTECKNE H XHMEMCCKRE CRofeTRA. ToRCHINOCTS therona.
MpumeHeHRe HEHOME,

AMBJIETHAN B kemonsl. DODMANRICTHI, AUSTANRIETHA: CTpoeHWe, (@HiM€cCEAe W
¥AMHAUECKHE CROHCTRA (PeAKIMH OKHCOGHHS W BOCCTEHORIEHHS, KAUCCTBEHHEIE DPEAKITHN),
IHUIYHEHHE ¥ IPHMEHEHHAS,

OOHODCHORHEIE TPeACTRHEE KapBoHoREE KHCIOTEL MypassuHas B YECYCHAS KHCIOTEL
cTpoeiEe, HHIHTCCKHE W XuMuveckie croficTna (caofcTaa, obmpAe A KIACCA KHCIOT, PeAKIIAA
ITCPHOEKANN), NoyYcHHe W OpEdencEde. CreapHHOBSA M ONEHHOBAA HHCNOTR  KAK
MPEACTABMTENN BRICIIHY kaphosonen kuenoT. Meua kax conmy BRICIIRY KapOOHOBRX KHEIOT, WX
MOKHT2E NefcTRE:,

Crommsie WpHUPE KAk DpOM3IBOAHER KEpOOHOBELX KHCNOT, [AADOINS cHo®HLX HHPOE.
FHupw. [aaposms mapos. [pumelenne wupos, BHoToTHYeCcKaR poas AUpos.

VIieRoJsl: COCTAR, KlaccHHKAING YITEBOA0E (MOHG-, [H- # NoMHcaxapunb ). [nroxosa -
npocTeHu MOHOCANSPHI! OCODEHHOCTH CTPOEHHA MOREKYILL, (QHSHUSCEHC H XHMHHECKHE
cBOficTEa (B3aMMoneicTENE ¢ rhapokcHgomM Meau(ll), oxEcnznEe aMMEATHEM PACTROPOM OKCHIA
cepehpall), BoccTanoricHMe, OpoMeHHe MOOKOIL), HAXOMISHAS B OPHPOJIe, NPHMEHSHHE,
Guonorageckad poih. DOTOCHATEY. DPYRTORE KAK HIOMED FIHIKOTRI. :

Kpaxsman § Oeimonoia Kak TPHEpPOIHEe nonuMepsl. CTpOoeHRE KPEXMATA H ECLTHIOIEL.
PHIEYECKHE B XHMHTCCKHE CBOfcTEA KpaxMana { riipoIIis, KatecTREHHAR PeakiH ¢ HOMOM ).

FKCUCPHMCHIRNBHBS MCTOAB H3VHEHWA BEIeCTs W HX OPCBDAMCHEH: NMpOBCICHHE,
HAfOIeHHE W ONHCAHRE [eMOHCTPAHONHLIX ONHTOB. TOPCHHE CHMPTOR, KAYSCTBEHHLIC
PeAKTIHH OJHOSTOMHLX COHPTOR (OKHCHEHHE ITAHOME OKCHIoM Medu(Hl}), MHOrOSTOMHELN
COHPTOR (B3aHMoAcHcTEHEG TNHOCpHEA c rHapoxchiom sean(ll)), anpmerszos (oEmrcnesne
AMMHAVHEM PACTROPOM OKcHa cepebpail) u ruaporcHaom seau([1), BranmoneiicTene Kpaxmana
& HONOM ), IPOBENEHAS TpakTHISckOl pahoTe: CROMCTRA PACTROPA YECYCHOH KHCIOTERL
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BeMHCIEHHE 0O YPAaBHCHHI) XHAMBMCCKOH peakumd (Moccsl, ©0REMa, KONHTIECTBA
HCXOIHOTD BEOIECTEE MM NPONYETA PCAKIIHM 10 WIBECTHEIM MACCE, 00LEMY, KOMHYCCTEY OOHOID
HE HCXONHBIX BELNSCTE HIHM TPOIVETOR DEAKIHHE ).

AIOTCOISPRAINMNE OPrAHNISCKRS COCNHHEHAAR,

AMUHOKHCIOTH KaK aMOTEPHEE OPIaHHYecKEe CoeTHHERNE. DHINYECKBE 1 XHMHHECKHE
croHCTED AMMHOKHCIOT (HAa OpHMepe MmHUEHA), BHOmoTHUeCKoe IHAYCHHE AMMHOKHCIOT.
[enTHAs.

Befikn KKk NPHpOIHEE BRICOKOMONERYNgpHEe coegnnend, [lepaaunan, BTopHuHSA H
TpeTHUHAR CIpYETYpa Oenxob. Xusuueckwe cBolictsa OCnkOB: TMADOAM3, JEHATYPAINA,
KAMSCTRCHHBIE PEAKITHE Ha Domkmn.

DECNEPAMERTATLHEE MeTOR HIYHCHHA BEIISCTE B HX NpenpumeHni: nabmozeHne H
OIHCAHHE JEMOHCTPAIMOHHEX OIBITOR. JeHATYpanmus 0elKoB OpH HATDERAHHH, LOBCTHRIC
PeaxiHA GenKon.

BricokoMoexy IapuLIe coeTHITENHER

(CHOBHEIE DMOHATHA XHMHH BLICOKOMONSKYIEPHEIX COSTHHEHHH: MOHOMED, HOJHMED.
CTPYKTYPHOE 3BCHO, CTCOCHD NOMHMCDHIAINHH, CPCIHAR MONCEYIHpHAR wacca, OCHOBHALE
METOIE CHATE:A BRICOKOMONIEKY TAPHEL COSTHHERAN] ~ NoMHMepHIaIH H NOTHKOHISHCAIHS,




IRCHEPHMERTATLALE METO/L MIVHCHAS BEMIECTR W WY NDERPAMEHAN: OIHAKOMISHME C
ofipasnaMy OPHPOAHEX B HCKYCCTREHHLIX BONOKOH, TIACTMACE, HAYUYKOR.

MesmpeaMeTHpe cRII.

Peanmianms MesmpeIMETHEX chmiell NPH HI3ySeHMM opranwgeckoll xuMmm B 10 xiecce
OCYIMECTRIAETCA HCPEs HCOOMEIOBAHWS Kak OODIIMX ECTECTBCHHD-HAVUHLIX NOHATHE, Tak o
NOHATHI, ABMTOMHKCH CHCTEMHEIMH JINIR OTACTHHEIX TPEIMETOR CCTECTREHHO-HAYYHOMD LHKITE,

Ofme ecTeCTREHHO-HAYWHLIE NOHSTHS: SRICHHE, HAay9ARNT §aKT, THOOTEIa, 3aKoH,
TEOPHA. AHATHS, CHHTEY, KIACCHOHKAUMA, NCPHOIHYHOCTR, HAa(OMCHHE, HIMEDEHHE,
ARCTEPHMEHT, MOICTHPOBAHAE.

DHIHKA, MATEPHA, SHEPIHS, MACCA, ATOM, MIEKTPON, MOISKY A, SHEPICTHHCCKRH YPoRens,
BCTIIECTRO, TEN0, 0OBEM, ATPEraTHOS COCTONHHE BEIIecThy, (HIHICCKHE BETHYHNA M CIHHNATIE HX
HIMEPEHHA.

Buonorws: wnerka, opranwim, Guochepa, ofMen semects B OpranAsMe, POTOCHHATEL,
OHONOrHYeckN AKTHEALIE BemEcTea (Bemmy, YITeRosL, HHPH, (GepMenTEl).

Teorpadyms: MaHCPATL, rOPHEE MOPOIL, TONEHKE HEKOMAEMEIE, TOMMHED, PECYPCRL,

TexHONOTHA: NHINERRE TPONYETE], OCHOBE PATHONANEHOND THTAIHA, MOIOIIHE CPeICTES,

NEEADCTRCHHEBIE H ROCM e THYCCKHE NPENAPATEL, MATEPHATE] HY HCKYCCTRCHHBDY H CHHTETHYSCKHY
BOIOREGH.

11 KJIACC

OBINAH H HEOPTAHHYECKAS XHMHS

TeopeTHueckie OCHOBL] THMER

Xmmuvecknii  wmement. Avom. Slapo aroma, H3oToOmEL  DackTpoHHas  obonowka,
FHePreTHYECKNS YDOBHH, [0/ PORHE. ATOMHEE OpOHTATH, -, p=, d= anementTr. OcofeHmocTH
PACTIPCASIEHAS HICKTPOHOR N0 OPGHTATAM B ATOMAX JIEMEHTOB MEPELN SETHpEX NSpHOIOE.
INeKTpORRAE KOHPHIVDALHT ATOMOE.

Mepropmeeckuii sawon ® [lepuofmteckas CHCTEMZ XHMMUECKHX aneMemron ]I,
H. Menzeneena. Crazh nepromEYeckoro sakoH: H Hepmopusecroil cHCTEME XAMHYGCEHX
aementon Il H. Mengencesa ¢ coBpemensofl Teoprelt cipoenua aroMoB, JaEROHOMEpHOCTH
HIMEHEHHH CROHCTE NEMHYCCKHX JTEMEHTOB B 00PasyeMblX HMH HPOCTED H CIDMHLIX BEIIECTR
0 PEYTIHIAM H NEPHOOAM. JHAYCHHC MOPHOMHYECKOTD 3MKOHA B PATRHTHE HAYKH,

Crpoenwe pemrecTBa. XHMuYeckan cBih. BHIM XHMEWecKoll  chasn [KoBameHTHAR
HENOPHAA H OOIAPHAS, HOHHAd, serammaveckad]). Mexanmsmn oSpasoBaHHs KOBUICHTHOM
XHMMYeCEOH cBA3H (of0MeHARH H noROpHO-axuenTopusit). Bogsopoinas ceass. BanenTHooTh,
INERIPOOTPHIATENLROCTE. CTeneHs oRBEcnennd. Mo KaTHOHL] A 83 HOHE.

Bemecrsa MomekypRore M HEMONEKYNAPHONO cTpoeHNA, 34KOH MOCTORHCTEA COCTama
BEMECTRa. [WITkl KpHCTANIH9ECKMX peméTok. JamHCHMOCTE cBOMCTEA BCMIECTE OT THIT
EPHCTALIHISCKOH peméTrH,

MomsTae o AHCNEpCHb creTeMax. HeTHRmLe B ROLIOHANRE pacTBOPEL Maccosan mons
BEIIECTRA B DACTBOPE.

Kaacendrranns Heopranwseckmy cocanuenni. HomerxnaTypa HEOPTAHHYECKHX RETECTR.
lenerTnHeckas chfih HEOPrAHHYECKHY BELIECTE, TNPHEAIAEKANHY K PRUTHIHEM EIACCAM.

Kumwaeckas peaxins, Kiaccnduxanus XHMEUeCKHX pearumii 8 HEOpraHH49eckoi o
OPraHEYeckol XHMHH. 3aK0H COXPAHCHEA MACCH BCIICCTE, 3AK0H COXPAHCHHA NpEBPAIEHEA
SHEPIHH NPH XMMHTECKRR PEaKmaax.



CrOpOCTE PeaKiHH, ef JARHCHMOCTE 0T PASNHHED PAKTOPOE. OOpaTHMEIE PEAKITHH.
¥nmEdeckoe papnopecHe. (DAKTOPLL, BIMAKUIHE HA COCTORHHE XHMEMYCCKOTO PaENHOBCCHA.
Hpaauun Jle Hlatense.

INeXTPONWTHUECKAR MHCCONAAINA. CHIbHRE W chadic 3EKTPONTHTEL, Cpena BOOHBX
PRCTBOPOE BEINSCTH: KHCIAS, HeHTPATEHAR, MENH HAR.

OKHCTHTEARHO-BOCCTAHOBRTEIBAEIE PEAKITHH.

IKCNePUMERTATENEE METOME HIVICHHA BEUECTE H WX [peBpamneHuEi: AEMOHCTPAINA
Tabman «[JepHOTHYSCKAR CHCTEMA XHMHYECKHX INEMEHTOB . H. Mengencesar, HWIYHMCHHE
MoeneH EPHCTANNHTECKHN pemEToOR, HAGTFOIEHAS
§ OITHCEHHE JeMOHCTPAITHOHHELX | TefopaTOpHEN ONETOE (pAiloHeHRE NEPOKCHIA BOTOPOAR B
OPHCYTCTEHH  KATATHIATODE, ONPEIENeHHE CPElH PAcTBOpOB  BEINECTE C  ITOMOILIERD
YHHBEPCATLHOTO HHTHKATOPE, PLARIHE HOHHOTD 00MENE), TPOBEICHHE NpaKTHHECKol patoTsl
i BITHAHEE Pa3IHIHEN (QAETOPOE HA CROPOCTE XEMUHECKOH DAy,
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PacuiTst 10 YPABHEREAM XIMASECKIX PEAKIIHI, B TOM WHCIE TEPMOXHMHUCCKHE PACYETLL
pacHETH © HCMOMbSOBAHNEM MOHATHA (MACCOBAA JOR BETICCTRAR.

HeopraAW9Teckad XHMHE

Henerannw. [Moroeense geMerannon b [eprogryeckol CHCTEME XRMHHECKHN INEMCHTOR
I, M. Mengenessa B OCOGSHHOCTH CTPOSHHA aToMOB. ORINHECKHE CBOHCTEA HEMCTANLLOB.
ANNOTPONHA HEMETAMIOR (HA IPHMEPE KHCAOPOAA, cepsl, Gocdropa i YTIEpOTa).

WuMHMSCKHE CBOMCTBA BaRHCANINK HEMCTANIOR (TANOTeHOB, Cephl, &30Ta, (ocodopa,
FrOCpOIs B KPEMHERS) B HX cOgIHHEHHH {OKCHI0R, KHCTOPOJCONCPHRANIN KHEIOT, BOMOROIHER
COCIHHERRH),

[pencHcHNS BakHERIINX HEMETANNOE H HX COETHHEHHH. .

Merae, Tonowense Metannoe B TlepHoTHMECKOR CHOTEME XHMEHCCKHX HieMentos [,
WM. Mernenecss. OcofeRnocT cTPOCHNS 3NEKTPORHEN OGONONEK ATOMOB MeTammos. Obnme
dmswreckue cpolicTa MeTanmoR. CANARE MeTAMNOR. DNEKTPOXHMHUSCKMH DA HampaacHHH
METAILIOH.

WHMHUCCERE CBOMCTRA BAKHCHIINK METAIMOB (HATpHil, Kaunil, Kanbuwid, Marmsi,
AMFOMHEHEL, THHE, XPOM, JHeNe30, Me1h) # WX COSTHHSHHH,

O6ume coocotsl nony«ucHss Metannos, [Ipadenerne MeTAnnon B GRITY W TEXHHEE.

INCTEDHMEHTAILHEE METONE HIVICHHA BEWECTB H HX NPCBPAINCHEN: HIYieHHE
EomnerEy «MeTATE B cILTaRED:, 0OPa3ioR HEMETANIOE, PEMEHHE FKCIEPHMEHTATBHRIX 38184,
HEGMONEHNE H ONHCAHFE JeMOHCTPAIHOHEEIX H NAGOPATOPHEN OILITOB (B3aWMONEHCTRHE
FMAPOKCHIE ATHOMHHEIA C DACTEOPEMHI KHCIOT B meoyell, KaTecTBeHER Peakilii Ha KATHOHE
METALTOR).

PaculTHEIE 384,

Pacufte Maceh! BEIECTEA HIH 0FBEME TA30EB 110 HIBECTHOMY KOMUIECTRY BEIIECTRA, MACCE
HITH OfREMY OMHOID W3 YUACTEYIONIHX B PSAKIMA BEMECTR, PACIETH Maccs {00EEMEA, ROMHICCTRL
BEMIECTRA) IPOTYETOR PEAKIHH, EC/IH OIHO W3 BEIECTS HMECT IPHMECH.

Xuvua 0 muiHE

Pouts xHMBEN B (DECTEHeNHE FKOMOHYecKoR, sHepreTHueckol o mumnesol DelonacHoCTH,
PAIEHTHE MeTHIEAEL [TOHATHE O HAyHHEX METOJAX NOIHAHAA BEIICCTR M XHMEUECKHX PEaKIH,

[Tpenerarnenus of ofuMY HAYUHE TPHHIATEX TPOMELINEHHOND M0V ICHIA BAAHEATITHX
BEISCTE.

Yenonex B MHpe BENIECTE H MaTcpHATOB: BukAelinHe CTPOMTENBHEN MATSPHAMLL
KOHCTPYEUHONHEE MATEPHANH, KPECKH, CTEKI0, KEPaMHES, MATCDHANM N8 IEKTPOHHKEH,
HAHOMATSPHANE, OPTANHYeckHe H MEHEPANTLHEE ¥ A00peHny.

XHMHA H 300POBBE HCNOBCKA: NPARAIE HCIOMBIOBAHHA MEKAPCTREHHEIN NDCTIAPATOR
IIPABHIIA SezomacHoro HCIIONLIOBAHHA MPETapaToR BurmoBoi XHMHK
B OOBECETHERHON BHIHR.

MexnpeMeTHLIE CREIH.




Peamsanus MesnpeaMernix cegzell npy nsyoennn ofmei | HeOpraHuwccrof xumun g 11
FHRCEE OCYMECTRIACTCA 9EPE3 HCMIOIIBIOBENHE KaK OGITHX SCTeCTRENEO-HAYTHEN TORATHIL, Tax
H DOHATHE, ABAMOMMXCH CHCTEMHRIMH D18 OTISTLHLIK HPEIMETOR £CTSCTREHHO-HAYSHOID
BT,

OGmme ecTecTheHBO-HayIHEE DHATHS: HAYSHED HaKT. FRI0Tesa. JEKOH, TEOPHNE, BHATHY,
CHHTES, KIACCHQHUKANNA, NCPHONHYHOCTL, HabmoneHue, IKCOSPHMENT, MOJSTHPOBAHHE,
HIMCPCHHE, ARNCHHE,

MHIAKA: MATEPHA, IHEPIHA, MACCH, ATOM, WIEKTPOH, NPOTOH, HEWTPOH, HOH, H30TON,
PAIHOAKTHBHOCTE, MOIEKYI, FSHCDTETHYECKHH YPOBEHE, BEINECTRO, TEno, obnEm, ArpEraTHOC
COCTORHME BRIISCTR, QHINISCKHS BeIHIHHE M e THHHIE HX HIMEPEHHA, CHOPOCTE. .

BHOMOTMA: ENeTER, OPTEHHIM, SKOCHCTEMA, Gmochepa, MEKDO- M MHEDOIIEMEHTH,
BHTAMHHLL, OOMEH BEIIECTRE B OPranHIMe.

I'éorpadind: MUHEPAIL, FOPHLIE TOPOILL MOIEIHEE HCKOIIAEMBIE, TOTREO, PECY PCEL

TexHONOTHE: XHMHHECHAN IPOMBITIERHOCTS, MCTAILTY PTHA, TPOAIBOICTRO CTPOMTEIBHELX
MATCPHATOE,  CENMECKONOSAHCTREHHOC — MPOHIBROJCTRO,  THIIEBAR OPOMEIILTEHHOCTE,
DapMARRTHIECKAR  DPOMBIIICHHOCTH,  NPOWIRONCTBO  KOCMETHUSCKHX IPETapaToR,
NPOMIBOACTRO  KOHCTPYKOMOHHEIX — MATSDHANOB,  SMCKTPOHHAA  NPOMBILIEHHOCTE,
HAHOTEXHOTOIHH.



[MAHUPYEMEBIE PEIVIIETATEI OCBOEHMS TPOTPAMMBL MO XHMHH HA
BA30BOM YPOBHE CPEJHEID OBIIETO OEPAZOBAHHA

JTHYHOCTHBIE PE3YJIBTATDI

GIOC COO yeramapmupaer TpeGoBANEA K Pe3yNETATAM OCBOCHHS OOYUAIONIMMACH
nporpass cpemiero obmero o0pajoBaTEA (THYHOCTHEM, METENPeAMETHEM H NPEIMETHEI ),
Hayumo-MeTogusaeckofl OCHOBOH mna paspaDOTEH IIAHADPYSMBX PESYNBTRIOR OCBOCHHA
HpOTPEMM cpentero ofimere ofpasoRania SRISeTCS CHCTEMHO-EATENEHOCTHED HO/X0/.

B COOTBETCTEHH © CHCTEMHO-JEATENBHOCTHEIM MOOXONOM B CTPYETYPE JHWHOCTHEIX
PeIyIBTATOR OCBOSHES TPEIMETA ¢ XM HA YPOBHE CPelHero ofmero ofpatohaiHi BhTENEHE
CACMYIOHIIHE COCTARIAIOITHE:

peosHaERe oDySaoImEMueH poccHicroll rpasaasckol MOSHTHYHOCTH — TOTORHOCTH K
CAMOPAIRETHED, CAMOCTOX TE/TRROCTHE M CAMOOIIPEIETEHHI,

HATHTHE MOTHBAITHHE K 00YUcHHL);

HENCHANPARIEHHOS PAIBHTHE BHYTPEHHHX YOCHICHHA THIHOCTH HA OCHORE EMOMCERIX
HEHHOCTEN H HCTOPHYCCKRY TPAIHIHA Das0B0H HAY KW XHMHH;

FOTOBHOCTE W CTIOCOBHOCTE OOYHalHXcs PYROBOJCTROBATRCH B CHOCH NEATENLHOCTH
UEHAOCTHO-CMBICTOREIME  YCTAHOBKAMMA, TPHCYIIHMH [OeMOCTHOR —CHCTCMC  XHMEHECKOTO
obpasoBaHE.

HATHYHE [PABOCOSHAHMA MKOIOTHMCCEON KYJIETYPH H cOOCOBHOCTH CTABHTh HEiH H
CTPOHTE AWIHCHHRIE TIAHEL

JIHOCTHEE eIy ALTATE OCROCHHA NPEAMETE « XHMHTS MOCTHIAKTCA B IHHCTES YaeDIol
M BOCHHTETENLHOR NEATENBHOCTH B COOTBETCTOHH C TYMAHHCTHYECKHMH, COMHOKYIETY PHLMH,
NYEORAO-HPABCTREHHEIMM  LIEHHOCTAMHE H HICAIEMY pOCCHACKOTD  IPaMIHCKOTO obmecTea,
APHEATEME B OOIICCTEE HOPMAMH H ODPABHTAMH NOBSIEHEA, COOCODCTEYHOMIME TPONCCCan
CAMOTIO3HANHA, CAMOPATBATHA H HPARCTBEHHOTO CTAHORTEHES THHHOCTH OOy SRIOIHACH.

TIHYHOCTHELE PE3VIBTATH OCROCHUA MpemMeTs «XHMMi OTPANAIOT chopMUpOBARHOCTE
OTEITA MOSHARATENRHOA B IpakTHYEcEol TeaTenbHocTH OOYIAIIIIKCA N0 PEATHIAIHE IPHHATEHX
B obmecTre NesHocTel, B TOM YHCTE B ACTH:

1) rpamganckoro BOCIHTAHNA

OCOAHARHA O0YYARONTHMHECH CROMX KOHCTHTYIHOHHELS Mpas M O0AIAHHOCTEH, YRLMEHHT K
TMKOHY H NPaBONOPRIKY,

OPEACTARTEHRA ¢ CONMANRHEN HOPMAX H NPLBHIAX MERTHTHOCTHRIX OTHOIISHHE B
KONNEKETHES;

FOTORHOCTH ¥ COBMECTHON TBOpYecKOi JeXTENEHOCTH NPH CO3TaHNE Y9eDHEX OpoeKTos,
pemennH yueOHEX B NO3HABATENEHEN TTaY, BEMOAHCHAN XHMAYECKHY IKCICPHMCHTOR,

cTocoDHOCTH TOHHMATE H OPHEHAMATE MOTHER], HAMEPEHNSE, TOTHEY H apryMeHTR APYTHR
NpH AHATHSE PA3THYHEX BHI0B yIeOH0R TeaTensHoCTH,

2) mATPHOTHYECKOTD BOCTIHTAHMA:

NENHOCTHOID OTHOIMCHAN K WMCTOPWYECKOMY W HAYTHOMY HACHENHI0 OTeUeCTBCHHOH
KHMHH, :

VRAMCHHA K NPONECcCY TBOPYECTBA B OGTACTH TEOpHM H NPAKTHISCKOTD TPHMCHEHHA
KEMHEH, OCOYHAHHE TOTO, YTO JOCTHECHHA HAYKH ECTh PEIyIBTAT ANHTCABHEIX HADMONSHEH,
KPOTIOTAHBEIX JHCIEPHMEHTATEHLX NOHCKOR, NOCTOSHAOTO TRYAA yUEHEX ¥ IPAKTHEOR,

MHTCPCCA H  MOIHABATCIbHLIX MOTHBOB B OONYICHHH H [OCHSIYIOINEM 3HATHIC
HHDOPMALEH 0 NEPEIoREX JOCTHAEHHEX COEPEMEEROH OTeYeCTREHHOH XHMHH;

3) pyXoRHO-HPARCTRENHOT} BOCTIHTA HHA:

HPABCTRENHOTD COTHANAN, ITHUSCKOTO MORCIEHHA,
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cnocolHOCTH  ONGHHBAT: CHTYALINHM, CBASEMHMIE ¢  XHMHUSCEHMMN ARTEHIAMH,
H [pHHAMATE OCOHAHHEIE PENICHMSE, OPHEHTHLYACH H3 MOPATEHO-HPABCTBEHHELS HOPMEL M
HEITHOCTH, ;

FOTORHOCTH OHEHMBETE CROE NMOBCOEHHE M NOCTYOKH CBOMX TOBAPHIIEH ¢ nosAmEi
HPRBCTREHHEIX H OPAROREDE HODM H OCOSHEHAE NDOCTEICTREN 3THY TIOCTY ITROR;

4) hopMuUPOBAHHE KYALTYPEI VI0POBES:

NOHHMAHUE NeHHOCTeH 310poBoro n Gesomachoro ofipasa WHIHE, HCOOXOTAMOCTH
OTBCTCTREHHOTO OTHOMIEHHA K CODCTREHHOMY (HIHYECKOMY H MCHXHTECKOMY SIOPOBEKY,

cofimoeHNs TPAEAN Gesonacioro ofipAlieHHs ¢ BEMEcTEAMH B OEITY, TOBCETHEEHOH
HHIHH H B TPYA0BOH ISATENRHOCTH,

NONHMAHHA NEHHOCTH NPEEHT  HHJHBEOYATEHOTD M  KOMIEKTHRHONO BEI0NECHOTO
NORCICHHA B CHTYAHAX, YTTXMARIINY 3T0DORK B RHINH THIed:

OCOGHAHHA NMOCNCOCTEHE B HENPHSTHS BPEJHLD TPHBLIMER (VooTpeSleHHS ANKOTOIS,
HAPKOTHEOR, Ky PEHEA);

5) TPYA0BOTO BOCHHTAHN:

KOMMVHHEATHEHOR —KOMOETEHTHOCTH B yUeOHO-MCCTenoBATENBCRON  ASATeNEOCTH,
OOIMECTEEHAD ONe3HOH, TROPUISCKOH H ADYrHx BHOAX Je8TeIRHOCTH,

YCTAHORKH HA AKTHBHOC YYACTHE B DeMEHHH [DAKTHYSCKHX 9a/849  CoONHANLHOH
HEMPABNEHHOCTH (B PAMKAX CBOETD ENACCA, KO

HHTEPECA K NPAETHHECKOMY HIVUEHHID npodeccHil paimnrHoro pola, B ToM MM Ha
OCHORS NPHMEHEHHA MPeAMETHRIX SHAHHE 10 XHMEH;

YBEHCHNA K TRYY, MEIEIM TPYIE o Pe3yNLTATAM TPYI0ROH AeSTeNEHOCTH,

FOTOBHOCTH K OCOIHAHHOMY BRIGOPY WHAHBEIYATLHOR TpaekTopER o pasosar, Gymyoed
MPORECCHN H PEATHIENNN cOBCTRENILIN HHIHEHHEN IANOH ¢ YHETOM THIHOCTHEIX HHTCPECOR,
CHOcOGHOCTER K XHMHE, HHTepecoR B noTpelHocTeii ofmecTra:

G} IKOIOTHRECKOTO BOCTIHTANHA:

FRONOIHHCCHH NENecOnBpAsHONe OTHOMEHNA K NPHPOIE, KAK HCTOIHHKY CYINSCTEOBAHNS
HWHAHH Ha Jenime;

NOHHMAIHA [00ATRHOTD XSPAKTEDA JKONOTHHECKHX MPoGNes, BAHIHRS SKOHOMUHECKHY
MPOTIECCOB HA COCTONHHE TPHPOIHOH W CONRATRHOE Cpenr;

OCOTHARHA HeOOXOMMOCTH HENONESORAHEA JOCTHRCHHE XHMHE 11§ PELISHHA BOOPOCOE
PAMHOHATEHON TPRPOIOI0ThIOBAHHA;

AKTHBHOID HONPHATHS JAeficTeri, OpHHOCRIMMX Bpel OKpy#ammed NpHpOmHOE cpeme,
YMEHHI NPOTHOZHPOBATE HeDNArONpHSTHEIE 3KONOTHIECKHE MOCTeICTRHS OPeATPHHHMAEMEX
MEHCTRAH H PeIOTRPATIATL HX;

HATHTHA PA3BATONG SKONOTHYCCKOTO  MEMIUICHMA, SKONOIHYeckofl KYNLTVPE, ONBTA
AEATEALHOCTE  JKOJOCHYCCROH  HANDABNEHNOCTH, YMCHHS PYKOBOJCTEBOBATRCH HMH B
MOSHABATEARHON, EOMMYHHKATHEHON ¥ CONHANEHON NpakTiie, cnocoBHOCTH 1 YMEHHA AKTHERO
NPOTHBOCTOATE HASONOIHA XemoholHR:

T) HEHHOCTH HAYTHOT0 103 HAHRA:

COOPMHPORAHHOCTH  MEPOBOSSPEHHA,  COOTBETCTEYIOMErD COBDCMEHHOMY  YPOBHED
PAIBHTEA HAYEH H obIMecTRenHOl OpakTHis;

TNOHHMAHHA COEHM(pHKH XHMHH KAK HAYEH, OCOIHAHMA of pomH B OPMAPORARHN
PALAOHANLHOTO HAYYHOrO MEIIICHHS, COITARHN ITOCTHOTO NPeCTaRNeHna 0 OXpyHANIEM
MHPE KAK O ENHHCTRE NPHPONEL B MCJIOBEKA, B NOIHAHHN OPHPOIHBIX SAKOHOMEPHOCTCH H
PelleHNE MPOGTIeM COXPAHCHNA NPHPOIHOTO PARHOBECHS:

yoemaiHHOCTH B 0cOGOM IHAYMMOCTH XHMEH JUIA COBPEMEHHON HBHIHIANNN: B of
TYMAHHCTHHECKOH HAMPARTEHHOCTH H BwHOH PONU B cosnanmy HomoH Gask MATCPHATRHOH
EYARTYPBL, PeIlieHun rIodaneHex npobileM YCTORTHROMD PasBETHA YCT0BEYECTEA — CHIPHEBOL,
JMeprerHieckoll, numesoH ® womormdeckofl  (CIONACHOCTH, B DASBHTHH  MENMIMHEL
obecTiewennn YCOORR YCNemBOTo TPY/IA ¥ K00 HIECKH KOMOOPTHOM MHINK EDEIOT0 9IeHa
ofnecTsa;
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peTECTEEHHO-HAVIHOR (TAMOTHOCTH: MOHHMEHHS CYIIHOCTH = METOOOB DOZHAHHA
HCOONBAYEMEDN B BCTCCTBEHHER HEYRAX, CO cnocofHOCTH HeOONRIORATE MOMyYacMBe IHARHE 4118
AHATHIA H ODBACHEHHH FBISHHH OKDYRAHINED MHPA H NPOACKOMALIINX B HEM WIMEHEHHH,
VMEHHE fIearh OGOCHOBAHHEELS JACTIOYCHHA A OCHOBE HEYSHEX PAKTOR H HMEIOIIHNCE NAHHEX
€ MENEH MOIYHEHHRE QOCTOBEPHEIX BRIBOIOE

CIIOCOBHOCTH CAMOCTOATENEHD HeNoTHI0BATE XHMUHECKAE THAHHS LA PelIennT mpodien
B PEATEHELY HHIHEHHBIX CHTYAMAAX,

HETEPECA K MOGHAHWIO H HCCIEIDBATENECKOH TeATCARHOCTH,

FOTOBHOCTH M CNOCOBHOCTH E HenpepuBuHoMy 00pa3oBaHMI0 M CAMOODDAIOBARHEY, K
AKTHRHOMY TOJYVHEHHID) HOBRX 3HAHAA 00 XHMHH B COOTBETCTEHM € MHIRCHHGRIMA
noTpeOHOCTHME;

HiTEpeca K 0coDeHROCTAM TPY/I4 B PalTHIHb ciepax TpofeccHoHalkHOR nmmnmn

METANPEAMETHBIE PEI¥IBTATHI

MeTanpemMerHie peIVIETATE OCROSHHS YyuehHOro npegMera «XHMHSY HL VDPOBHC
cpeaHero 00mero o0pasOBaHHA REIRHEHIT:

THAYHMER A GOPMHPORAHKA MHPOBOISPEHHA O0YYAIOLIHXCE MERIHCIHILTHAAPHEC
(MempemMeTHER) OOIIEHAYIHEE TOHATHE, OTPUKMOITHE OENOCTHOCTh HEVIHOH KAPTHHL MAPA
H cHeHRGUEY METOLOR MOIAAHES, HCMOTE3YEMEN B ECTECTBCHHEIN HAVEAX (MATCDHA, REIISCTRO,
JHEPrHA, WRAEHHE, NPOLCCE, CHCTEMA, HAYYMENT (axT, NPHHIHIL, THOO0TEE, $AK0HOMEPHOCTE,
3AROH, TEOPHS, HCCNENORAHKE, HARTIOIEHAE, HIMCDEHHE, IRCIIEPHMEHT H APYTHE),

YHHBEPCANBHERE yaehHLR NeHcTEAR {MOIHABATCNRHEIE, KOMMYHHEATHEHEE,
pervisTHeHEE), oDecneuHBalOmIHG  (POPMHAPOBARHE  (YHEIMOHATEROH TIPaMOTHOCTH  H
COUAANEHNN ROMTIETEHTIHE 0Dy YRIOUTHXCA;

cnocobmocTs OfYYMAOIWXCA  WCOONEIOBATE  OCBOEHHEIE  MCHIMCUHTNTHHAPHEIS,
MHPOBOIIPEHUCCENS 3HAHHA H YHHBEPCANbHBIC y4eDHEE IeHCTERAE B NOAHARATENLHOH M
COUHAIBHOH MPAKTHERE.

MeTanpe MeT RS PEIVIBTATH  OTPAKAIOT OBIAIEHHE YHHBEDCANBHEIMH YIcOHBIMA
MOAHABATEMEHEDH, KOMMYHHEATHRHEIME ¥ PETYISTHEHEDMHA NeHCTRAMMM.

OBAaICHRE YHEBEPCATLHEIMH YIeOHBIME N03HABATETLABIMA JeficTRHEMIE:

1) GfasopLie JOrHYECKHE TeilCTRHA!

CAMOCTORTENBED  (OPMYNHPOBATE M AKTYATHIHPOBATE npobaeMy, m&c’mpnﬂﬂe eE
paccMaTPHEATE;

ONPEIeNATs LeMH NENTeNEHOCTH, J878BAd DAPAMETPhl W KPHTEPHE HX JOCTHKCHHA,
COOTHOCHTE PE3yIETATE ASATENEHOCTH ¢ NOCTABNCHEBIME (1SN,

HCOOTREIOBATE IIPH OCBOSHHH 3HAHHH npuéMbl JOTHHECKOTC MBIIICHHA — BEUIEIETL
XApAKTEPHEE TNPHIHAKA NOHSTHE W YCTAWARNWEATE HX E3AHMOCBAIE, HCIOIEIOBATH
COOTBETCTRYIIINE NOHSTHE A8 OORACHENH OTIENLHEX (EKTOR W ARIEHEE

BLIGHPATE OCHOBAHEA H KPHTEPHHA JUTH KIaCCHHKAINE BEIECTE H XEMETOCKHX Pearkiiiq;

VCTAHABIHEATH NPHTHHHC-CICACTBEHHEIE CHATH MeR Iy HIYIACMEIMH ABJICHILAMM,

CTPOHTH NOTHHSCKHE PAcCyRIEHHA (HHIYETHREEIE, Iy KTHRHAIE, N0 AHATOTHH ), BRIABIATE
FAKOHOMEPHOCTA B MPOTHROPEYHA B PACCMATPHBAEMEIX FRACHMMK, (HOPMYTHPORATE BEIBOJE M
SARITFOTEHHA

UPHMENSTE B NPOLECCe TOIHAHKA, HCOOMBIVEMBIE B XAMAH CHMBOTAICOKHS (3HAKORELE)
AMOIENH, TPe0DPAI0BEIBATE MOIE/TEHEIE MPE/ICTARTENHS — XHMHUECKHH SHAK {CHMBOIT) SNEMENTA,
XMMAYCCKAR GOPMYITA, YPEBHCHME MEMHYeckoll peakiHM — [pH  PEMEHHH  yueDHx
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ADIHARMTEARHLIY H NPAKTHYECKHX 3418, IPHMEHATE HASBAHHEIE MOTETRHEE IPeICTARTEHHMS 118
RLABICHAA XapaETepHER NPHIHAKOR HIYUREMEDX ACTTECTE H XHMITTECKEY PEAKITHI,

1) GazoBbie HCCARIOBATEILCKHE TelicTRIN:

BIAJICTE OCHORAMH METOAOR HAYTHOTO NOIHAHHA BEMECTR B XEMHYSCKHX PEaKITAi:

POPMYTHPOEATE MeNH W 387a9H HCCIICAOEAHHR, HCODNL3OBATE NOCTARISHHKE H
CAMOCTORTC/EHO COPMYIHPOBAHHAKE BOIPOCE! B KauecTe HHCTPYMEHTA NOIHAHHA H OCHOBBE
1% (hOPMEPOBANAA THIIOTESH 10 NPoBEpKe NPERATEHOCTH BECKASHBACMBLX CY#ICHHHE,

BASIETh HABLIKAMM CAMOCTORTCNBHOID ILIAHMDOBAHHS W NPORENEHHS VYCHWUECKHX
JHCTICPHMERTOR, COBCPIICHCTBOBATE YMEHHA HAGMIONATE 33 XOJOM TIPOIECCa, CAMOCTORTEALHD
NPOTHOTHPOBATE €10 PETVIRTAT, (QOPMYIMPOBATL OGOBUISHHA H BAEOIH OTHOCHTSILHD
AOCTOREPHOCTH PE3YARTATOR HCCHSIOBAHES, COCTARNSTE oBOCHOBAHNE OTYET O OpOASTAHHOH
paboTe;

NpuoDPeTaTE ONBIT YHEHM4CCKOH HCCNeIoRaTeThCKON W NpOSKTHOR JeATENBROCTH,
OPOSEIATE COOCODHOCTE H TOTOBHOCTE K CAMOCTOSTENEHOMY TOHCKY MCTOIOB PelleHHA
NPEKTHYECKHX 347849, MPHMEHENHH) DASIHIHEN METOI0E N0GHAHMS,

3) pabora ¢ endopmanmeii:

OPHEHTHPOBATECA B PATHYHRIN HCTOUHHEEX — HHQOPMALHH ( HAYIHO-OIy IAPHAR
JHTEPETYPE  XHMHYECKOID  CONSPMAHMA, COPABOYHME [OCOGHH, pecypeel  MHTepHeTa),
SHATHIHPOBATE HEDOPMALHK DANIHYHLL BHI0B B GOPM TIPEICTARTEHH, KPHTHIECKH OHEHHRATE
€t JIOCTORCPHOCTE B HENPOTHROPEMHBOCTE:

(hopMyTHPORATE ANPOCK B DPHMEHATS DASTHYEEE METOIE npl noHcke H orhope
HEDOPMAIHH, BEOBXOIHMOH 1% BRTOTHERNA Y IchHEX JA08Y ONPENeTEHNOND THITA: '

NpHOOPETATE ONBIT HCOONEIGBIHHT HHPOPMATHOHHO-KOMMYHHEATHER B TeXHOIOTHA W
PEITHYHERIX NONCKOBEIX CHCTEM:

CAMOCTORTENEHO BRIOHPATE ONTHMATENVEY GODMY OpeCTaRICHNS HHOPMAHE (CXEMEL
rpadHEH, JHArpaMMEL TalTHIIsL, PHCYHKH H IPYTHE)

HCNIOMB3OBATE HAYYHBIH #MILIK R KAuUecTRe cpefcTea NpH pabore © XuMuveckoil
HHOPMANEER: NPHMEHATE MORTIPEIMETHE (pgecsne B MaTeMSTHRCCEME) IHAKM W
CHMBOUEI, POPMYNIL, aG0peRHATYEL, HOMERKIATYDY:

HEOOMBIOBATE I IPEOTPAIOBRBATE IHAKORO-CHMBOHYECKHE CPECTEA HANIAIHOCTH.,

-

Ourianerne yHARepCATEHEIMI KOMMY KA THEHEIME Jelie TRISME:

[T

SAABATE  BOUPOCRT MO cymecTRY obcyszsemoll TeMm B xome  gmafiors
HIHIH JHCKYCCHH, BLICKSIETRATE WjleH, POPMYIHPOBATE CBOM NPEIINKEHHS OTHOCHTENLHD
BLIMONHEHHS Bpeamolensoil saraumn:

BRICTYNATL ¢ MPeIEHTANMEH peIvIETATOR MOSHARATSTEHOH OeATENBHOCTH, TOMVIEHHRD
CAMOCTOATENBHO MM CODMECTHO CO CREPCTHHKEMH UPH  BRIOONHEHHH XHMHYSCKOTQ
HHCIIEPHMENTA, MPAKTHISCKOH pafioThl N0 WCCNCHOBAHHIO CHOMCTE HWIYHABMEIN BeIIecTE,
PeaTHIAIAA yaelHoro HpoeETa ] (hopMY THPORATE BHIBOIED
N0 pEIVILTATAM OPOBENEHHB HCCIETORAHN OVTEM COTNACOBANHA TTOSHITHI B Xoge oDey HICHHA
H OOMERa MHEHHSMHE,

Onaanense yHRBePCATLHEIME DEryISTHRELIME TelicTamsmm:

CAMOCTOATENEHO MNMAHHPOBATE H  QCYMICCTRASTE  CHOMO NOAHABATENEHYID  IEATETRHOCTE,
ONpeenis ef Uein M 3aa9M, KOHTPOIHPORATE W M0 Mepe HeoDNOIEMOCTH KOPPEETHPORATE
OPCATArAcMEIH AITOPHTM JeHCTREH NpH BLRIOTHeHRNH yuelHER W HoCTeNOBATENBCKIDG 3141,
BROHPATE Hanbonee MhdexTrerEdl cniocod m PEIIERHA ¢ YIETOM NONYYCHHEA HOBELX aHaHMit 0
BEMISCTRAX H XHMHISCKIY DEAKIHAX: OCYIISCTRIATE CAMOKDHTPONbL CBOSH IeSTETRHOCTH HA
OCHORS CAMOAHANAI H CAMOOLEHKHN,
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MPE/IMETHBIE PE3VJILTATHI
10 KITACC

TpenMernsie peyyIETATEL OCEOEHHA Kypea «Opramiucckas XHMHEN —OTPAKAIOT:
cOPMAPOBANHOCTS  IDEICTABNCHHE © XHMH9ECKOHR COCTARMEIONICH  eCTECTREHHO-HAYUHOH
KAPTHHEL MHPA, POJIH XAMEH E O3HAHHA ABACHHHE NpHpO/IbL. B dopMHPORAHEN MBILICHHA B
EYABTYpE TEuYHOCTH, ¢€ GYHKIMOHANBHON IpaMOTHOCTH, HCeOOXOHMOE QA pelleHd
NPAKTHYECKHX 38784 W JKONOTHWGCKH ODOCHOBAHHOTO OTHOMICHHA K CBOGMY 3JA0POBRIO H
TPHPOTHOH Cpeie:

praTeHre cHCTeMON XAMWYECKHX 3HAHAH, KOTOPad BRIKSYAET. OCHOBONOMAIAICHIHC
TMOHATHA (XAMHEYECKHI 3eMCHT, ATOM, MMeKTPOHHAR 000T0THA ATOMA, MOIEKYTE, BAICHTHOCTE,
SIEKTPOOTPHIATENRHOCTH, XHMEUCCEAR CRH3L, CTPYKTYpHAS dopMYna (paspépHYTAE ©
COEPAMIEHHAN), MONE, MOMAPHAA  MACCA, MOnApHEGE  OOBEM, YIICpPOUHLEI  CRENeT,
pysEIHORATERAN TPYOMA, PATHKLL, HIOMEPHS, HIOMEPEL TOMOMOTHHECKAT pad, TOMOJOTH,
YIACBOAOPOAEL, KHCIOPOI M A30TCONSMIKAHAS COCHNHEHHA, MOHOMED, MOIHMED, CIPYKTYPHOS
YREHD, BRICOKOMONESKY IMPHEE COSIHHCHRS ), TEOPHH B JAKOHE (TCOPHR CTPOCHAA OPraHrIecHHy
memects A. M. Byrmeposa, 3aKoH COXPEHEHHS Maccsl BEINECTB), 38KOHOMEPHOCTH,
CHMBOTHYSCKHE SILIR XAMEN; MHPOBOIIPSHUSCKHE THANNE, NeRAMHE B OCHOBE NOHHMAHHHA
IPHYMHAOCTH ¥ CHCTEMHOCTH NHMEUSCKHX ARNCHAH, QaKTONOTHICCKHE CRETEHHA O CROHCTRAY,
COCTARE, TOMYSECHEH ¥ GE30NacHOM HCIONBS0BANNA BAERCHIIX OPraHHYECKHEN BRICCTR B BuITY
H IpaETHICCKOH NesTeNRHOCTH Yen0BeKa:

chOPMHPOBAHECCTE YMEHHHA BRIARIATL XaPAKTEPHEIE NPHIHAKH TOHATHH, YOTRHARTHEATH
MX B3ERMOCESIE, HCNOIB30BATE COOTRETCTRYIOINS NOHATHS IPH ONHCAHNY COCTABA, CTPOCHHA W
MpeRpamenHl OPTAHHYECKHX COSTHHEHHH,

cHOPMEPORAHEOCTE YMEHHH HCMOARIORATE XHMHUECKYH) CHMBOTHKY JUIA COCTAR/SHHA
MONEEYNAPHBEX ¥ CTPYKTYPHEIX (pe3pépayTof, cORpAmERHOH) QOPMYT OPranniecEly BemecTs
H YPARHEHRR XHMHYCCKHX PCakunil, HArOTABIHBATE MOJCIH MONSKY OPratHHeckiy BEMmecTh
I WUTOCTPAIRH BX XMMHYSCKOTO | TPOCTPRHCTREHHOND CTPOCHHA, 5

cHOPMRPOBAHHOCTE YMEHRH YCTARABNMBATE IPHHANISEHOCTE WIVIEHHED ODTAHHYECKHX
BOMICCTE MO MX COCTABY M CIDOGHHK K ONpefenéHHOMY ENGCCY/TPYNIE COSTHHEHHH
(YrAeROMOPOALE],  KHCAOPOD M ACTCOAEPMKANIHE COCJAWHENHA,  BRICOROMOMCKYAPHBIC
COBMHHEHNS), NABATH MM Ha3paund 1o cHcremarwseckoll Homenxnarype (IUPAC), a Taxse
NPHBOARTS TPHEHATHHBC HASBAHHA OTNSMLHRX OpragHY9eckdy BeINecTR (YTHIEH, NPOTHACH,
HICTHICH, JTHACHTIMKONL, THHUEPHH, ($eHON, (OPMaTLICTHI, AUCTATRISTHI, MYPaERHHAN
KHCOTE, YECYCHAS KHCAOTA, ONCHHORAA KHCIOTA, CTEADHHOBAA KMCIOTA, IIOKC3a, Gpyxrosa,
EPEXMAN, [EITE0I0%E, TITHITHH );

chOpMEPOBAHROCTE YMCHHA COTPEIENdSTh BHIALL XHMWYECKOH CBS3H B OPraHNHIECKHX
COEMHHEHEAX (0IHHAPHKE H KPATHEIE),

CHOPMHEPORAHHOCTE VMERRA TPHMCHATE NONOKEHHA TEOPHH CTPOCHHA OPTAHHYECEHX
pemects A. M. ByTnepora nns ofEmCHEHME MRHCHMOCTH CROHCTE BEMISCTR OT HX COCTABA
CTPOSHHA: 38K0H COXPAHCHHA MACChl BEITECTER, '

cHOPMHPOBAHHOCTE YMEHHH XADAKTOPH3OBATE COCTAH, CTPOSHHE, QMEMHMCCKHE H
EUMHSECEHE CROHCTRA THITHYHED MPEICTARMTENESH PAATHYNEIX KIACCOR OPraHHYeCKHX BENICCTE
(METAH, OTAH, ITHICH, TpommieH, auerdner, Oyrammes-1,3, Meranfyrammen-1,3, Gexson,
METEHOL, 3TAHOM, ITHACHIAHKGIh, FIHIEPHEA, (heHOM, ANCTATHISIH/, MyPABRHHAR W YKCYCHAS
EHCOOTHL, [IIOKO28, EPEXMAN, NeWBONn03a, AMHHOYKCYCHRN KRCHOT4), WLTHCIPHPOBATD
TEHCTHYECKYH CHNZh MERTY HEMH YPARHEHHAMH COOTRETCTRVIONIMN XHMHSCCEMX PEAKIAR C
HCTIONBI0BAHEEM CTPYETY PHEIX fopy,
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CHOPMEPORIHHOCTE  YMEHHS  XAPAKTEPHIOBATE  HCTOMHHKE YIACBOROPOOHOTO  CRIPEA
(BedTh, TPHPOAHEN Ta3, Yromw), cnocobEl Mx nepepalioTkn H NPEKTHYECKOE TPHMEHEHHE
OPOIYETOR NepepaboTrH; '

CHOPMHPOBAHHOCTE YMeHRH DPOBOJRTE BLITHCTEHHS [0 XEMHSCCKHM YPARHEHHAM
(Macesr, 06%EMA, KOMHIECTRA HEXOIHOTO BEICCTEA MTH TIPOJIVETA PEAKIIHH 0 HIBECTHRIM MACCE,
obuémy, KONMHYECTRY OJIHOTD 01 HCXOTHED BEMIECTH
EIH NPOOYETOR PEAKIIHHA);

CHOPMEPOBAHROCTE YMeHHH BiageTs cHeTemol 3anmH 0f OCHORHAIX METOTAX HAYYHOTD
OOIHAHHA, HCOMILIYEMBIX B XHMHH IIDH HIVHEHWH BEMIECTE W XMMHEGCCERX  SRNSHMH
(HaOMmONeHns, HIMEPEHHE, IKCIEDHMEHT, MOTENHPOBEHAE), HCOONRIOBATE CHCTEMHBIC
AHMHUECKHE IHAHNA T4 NPHHATHA PEIIeHAH b KOHKPETHED MHIHCHIELY CHTYALIMAX, CEATAHHEIX
C BCIIECTRAMH H HX NPHMEHCHHEM;

CHOPMUPOBAHHOCTE YMeHNHE COGMONATS MPABRIA NOTHI0BAHHE XHMEYECKORH nocyaodt u
JabopaTOPHER 0fODYTORANHEM, A TaKAE [PARAIA OOPAIMIENEH ¢ BCINECTBAMH B COOTBETCTERE &
HHCTPY EIHAMH 110 BRITOTHEHHIY 1800 paTOPNER XEMEYCCERY ONETOER, ;

CHOPMEPOBAHHOCTE YMEHMH NUIAHHPOBATE M BETIOTHATE XHMHIECKHI FECTIEPHMEHT
(MPEBPAIICHAS OPTAHHYCCKHY BElleCTs OpH HATPERAHHH, NOTYYEHHS 3THASHA H HIYICHHS oo
CBOHCTE, KAYSCTREHHLE PEakIHH OPrafHTIEckiX BEIIECTS, ICHATYPAIHR GeTROR [PH HATPERAHHM,
UBETHEIE PEAKITHE OLIKOE) B COOTBETCTBHE ¢ NPARHIAMH TEXHHKE Ge30TACHOCTH IPH OOpaIEHHH
¢ BEIECTRAMH H NaboparopHeM ofopymoBanmeM, IpecTARISTL PEIVILTATH XHMHYSCKOD
JECHEPHMEHTH B HOPME 3AMNCH YPARHEHWI COOTRETCTRYIONIHK PEaKUEl M opMyTHPOBATE
BRIBOE] HA OCHOBS JTHX peayETATOR;

CHOPMEPOBAHHOCTE YMEHHH KPHTHUECKH AHAMHIHPORATE XMMHYeCKYHy HHGOpMai,
TOIYSACMYIO0 W3 DASHRIN HCTOUHHKOR (CpegeTRa Maccoroil madopManin, Hiteprer u npyrax);

cPOPMEPORAHOCTE  YMEHHH coBMOJATE NPABNMTA  IKOMOTHYECKH nenecoo0pazanro
NOBSTNEHHA B 5L1T},|' H TPYOOROH [EATCILHOCTH B IEIRX COXPAWEHWH CROGID 3M0POBEA M
ORpY#AOMed TPHPOAHOE CPEL, OCOIHABATE ONACHOCTE BOITRfCTEHA HA WHEME OPTaHHIME
QOPERENEHHEN OPTAAHYECKHY BRIIECTH, MOHHMAS CMLIC] ICKEISTONS [MJOK, noscHATE Ha
OPHMEPEY CNOCOOE YMEHLUICHRA H OPe/OTEPAMENHA HX BIe/HOTD BOSTeNCTERS HA ODTaRmiM
YENOBERD,

s OfYHAUMNCE ¢ OTPAHMMCHHLIME BOSMOMHOCTAME IOPOBLA YMEHHE NPHMEHATS
IHARHS 0 OCHOBHELX AOCTYIINELY METOAX NOIHANAA REIISCTS B XHMASECKHX REICHHI

UL CTEBIX B CHaboRN AN 00y HaIOMHXCA VMEHHE HCIOIEI0RATS penbedHo-TORETHY K
cHCTeMy obosHavennil JI. Bpading g sarscH KaMEueckns hopMyIL

11 KINACC

[pemseTHbie pesyTETATE OCBOSHHA KYpea « BIIAT H HEOPIARHICCKRN XHMAD OTPEMEIT;

CHOPMHPORIHHOCTE TIPEICTARNCHIN: 0 XHMASceRoH cocTaRmIONSE CCTCCTREHHO-HAVYHOH
KAPTHALL MHPE, POJH XHMHH B NOSHAHHA SBISHHIR OPHPOAEL B (OPMHPOBIHHE MLIITEHAS H
KYNLTYPE [MHYHOCTH, € (yHKIMOHATEHOH TPAMOTHOCTH, HeoOXOUMMOH ana  pemenus
NPAETHHECKHY 34089 H SNMWIOTHISCEN O00CHOBANHOID OTHOMCHHS | CBOCMY 3M0OPOBRED H
NpHpOIHOH cpene;

BEAICHHE CHCTCMOH XHMMYCCKMX InaHul, KOTOpan BEMOYAST: OCHOBOIOIATANVIME
MOHATHA (XHEMHYECKHE MCMENT, ATOM, M3IOTOL, 5=, p-, d- SNCKTPONALE opbHTATH 8TOMOB, HOH,
MONEKYNA, MOTE, MONNPHBNE O0LéM, BAICHTHOCTE, SACKTPCOTPHIATENRHOCTE, CTCIEHE
DEHCOCHHA, XHMHICCKE! CHASL  (KOBANEHTHAX, MOHHAN, META/UIMMCCKASR, BOJIOPOIHAS ),
EpHCTWLTHMCCKSN pemETKA, THIIBIL  XHMHYECKHX  peakimil, PACTROP,  AMEETPOIHTHL,
HEIMCKTPONHTEL INEKTPOMHTHYSCKAN [HCCONHALNA, OKHCTHTENE, BOCCTAHOBHTEND, CEOPOCTE
XHMHYECKOT PERKITNN, XHMHTECKOS PARHOBECHE); TEOPHH H 3AK0HEL ( TEOPHA AIEKTPOTHTHYECKOH
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IACCONMALIEH, Hepaoxusecknil 3akod I1. F. Mengeneers, 3aK0H COXPAHEHAA MACCH RETECTE,
IMKOH COXPAHEHHA W NPEBPAINEHHA SHEpPIHE NpH XHAMHEYECKHN PeARIHAX), 3AK0MOMEPHOCTH,
CHMBONTHYSCKHE SIHK XHMHH, MHEPORBOTIPEHYECKHE SHAHHA, NEHANHE B OCHOBS MOHAMAHHA
NPASHAHOCTH B CACTEMHOCTH XHMHYECKHX ARTeHHi, HakTonorHIccKRe CBEICHAA O caOBCTRAX,
COCTRRE. MOMYHEHAH W G230TMACHOM HCIOMLIBAHHH BANHEHIINX HEODPrAHHYCCKHX BEMECTE B
BEITY H MpakTHHECKOH JeSTENEHOCTH JEN0Reka;

chOpMEPOBARHOCTE YMERHE BEMRNATE XAPAKTEPHELE NPHIAAKA DOHATHH, YCTAHABIHBATH
HX BIZAMOCESTL, HCOONBEIOBATE COOTEETCTEYIOIIHE [NOHATHA MPH ONHCAHHA HEODPraHHTeCKHY
BCIMECTE H HX MPEEPAINEHHTH;

cHOpPMHPOBAHHOCTE YMCHHE HCMOMBIOBATE XMMHMECKYH) CHMBONHKY A8 COCTABNCHHS
(pOpMY1 BELIECTE W YPARHEHWH XMMWHECKHX DEAKIHA, CHCTEMATHHYECKYID HOMCHEISTYDY
(IUPAC) @ TPHRAANLARE HATRAHWA OTOEMEHEX HeOPTAHHYECKHX BemecTs (yrapamil ras,
YTNEKHCHEIH Ta3, AMMHA&K, FAMERAT HIRECTL, HETAMIEHAN HIRECTH, IIHTRCRAR COOA, [HPHT H
ApYTHE),

ChOPMHPOBAHHOCTE YMEHHIT ONpelensTh RANEHTHOCTE H CTENIEHE OKHCICHMA XHMHYGECKHX
MEMEHTOR B COSTHHEHNAY PAIMUTHOID COCTERA, BHI XHMHUSCKOR chian (XOBATEHTHAN, HOHHAT,
METANTHYECKAY, BOROPOAHAR) B COCONHCHHAY, THN KPHCOTALTHYeCKOR pelnfTkH KOHEPeTHOTO
BEINECTRA (ATOMHAS, MOAEKYISpHAS, MOHHAN, METALIAYSCKAS), XAPAKTEp CPEIH B BOIHBIX
PRCTROPAX HEOPTAHHYMECKHY CORMHHCHHH,

chOpMHPOBAHHOCTE YMEHRE YCTAHARIHEATE NPHHANNESHOCTE HEOPTAHHYECKHY BEMIECTH
00 HY COCTARY K ONpeAeEdHoMyY KNacey TpVIne CoeIHHEHEE (IpOcThS BEIMSCTEA — METAILIE] H
HEMCTAIUIE, OKCHBL, OCHOBAHHS, KHCI0THL, aMGioTepHLE MTHAPOKCHIE, COMH);

chOpMHPORAHHOCTE  YMEHMH  DAcKpPEIBATE CMBICI  DepHOomEeckoro  saposa ]I
H. Mengenespa B JEMOHCTPHPOBATE €10  CHCTEMATHIHDYHMNYD, ODRACHHTENRHVIO W
NPOrHOCTHIECKYHO iy HKIHE,

cOpMHPOBAHAOCTE  YMEHHH  XAPAKTEPHIORATE WIEKTPOHHOE CTPOEHHE  ATOMOR
XHMHYeCKHX anemeHTor |4 nepuonos [lepmomymeckod cucTeMel XxEMuYecKHX anemeHToR 1
H. Memgeneera, HCNOORIYA DOHATHA #5-, p-, d-anexTponHbic opOHTATHY, «IHEPIeTHICCKNS
YPOBHHY, OOBSCHATL 3AKONOMEPHOCTH HIMEHSHHA CBOHCTE XAMHYSCKMX SIEMEHTOR H HX
COEAHHERHH TI0 NepRogaM H rpynnan leprogideckoll CHCTEMED XHMHYECKHX iemenToR [J1
H. Mennenesps;

CHOPMEPOBANHOCTE YMCHHE XAPAKTCIHIOBATH (OMHCHBETE) o0LING XMMEYCCKHC CROMCTRA
HCOPraHHYECKHX BEMIECTR PARNIHYHEES KIACCOR, MOATEEPHIATE CYIIECTROBAHHE MeHeTHYSCKOH
CHA3M MERITY HOOPrAHHYEeCKHMH BEIIECTRAMH ¢ NOMOOLEIE VPEBHEHHH COOTBETCTEVIOMIMX
NHMHYSCERY Peakiit;

CHOPMHEPOBANHOCTE YMCHHA KIACCHOHIHPOBATE XHMHYMCCKHE DOAKIHH [0 DASTHMHEM
HpH3HAKAM (4MHCIY H COCTEBY PEardmpyioliMx eemects, Tennoromy shekry peaximm,
HIMEHEHHH) CTENCHEH OFKHCTEHHA WIEMEHTOR, 0DPATHMOCTH PEAKIIME, YYRCTHIO KATATHIATOPA);

COOPMAPORAHHOCTE YMEHHI COCTARNATE YPARHENHA PEAKITAN PALTHYHEIN THIOR, NOJHBE H
CORPAIIEHHEE YPABHEHHN Peakunit noHHOro OOMEHA, VYMTRIBAA YCIORHS, NPH KOTODRX 3TH
PeAKLHE HAYT J0 KOHIA,

chOpPMAPOBANNOCTE YMEHHH NPORBGIHTE PESKIMH, NOOTBEPEIAOMHE KaveCTReHHELI
COCTAR  PARIHYHBIX HCOPTAHHTECKEX BEIIeCTE, PaciiOiHABATE ONBITHRIM 0YTEM  HOHH,
NPECYTCTEYHOIMIHE B BOMHAIX PACTRODEX HCODTAHHYCCKHX BEMECTR,

COPMUPORARROCTE YMEHKR PACKpRIBATE CYIHOCTR ORHCTHTEMEHO-BOCCTAHORHTEALHEX
PeakIH TOCHENETROM COCTABISHAS MMERTPOHEOrD DANANCA 3THX peariiHil;

cOpPMAPOBAHHOCT YMCHHI O0BACHATL FABHCHMOCTE CKOPDCTH XMMHHECKOH DEAKINE OT
PASTHIHEX (PEKTOPOR; XAPAaKTep CMEIIEHHS XMMHEUYECKOTO DURHORECHS B J8EHCHMOCTH OT
EHelIHer o sozneficTens (npHamHEn Jle [Harense);

CHOPMHPOBANHOCTE YMEHHE XAPAKTEPHIOBATE XHMATECKHE IPOUECCE], NEMAIIAE B OCHORE
HpOMEIIICHHOTS HOMYYSHHA CepHO# KHCIOTHL, AMMHAEA, 4 Takke CHopMEpOBARHOCTH
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TPeACTARNEHH 0f ODIIMX HAYYHED NPHHIEIEAS B SEONOTHYECKHY IpOGIeMEx XHMEIECKOr)
MPOHIBOICTHA,

CHOPMAPOBAHHOCTE  YMEHHN TPOBOIMTE BLMHCTEHHS ¢ HCHOIL3OBANHEM ICHATHA
UMACCOBAY NOMH BCIMECTBA B pacTsopes, OOBBMHEIX OTHOIEHHE 4308 NPH XHMHYECKHX
PEAKITHAX, MACCH] BCIMSCTEA MK 00HEMA ra30B 0 HIBECTHOMY KOUHYECTEY BEIISCTEA, MACCE HIH
o0BEMY OIHOTO M3 YUACTEYIONIX B PEAKIIHH BEIICCTR, TEMIOBOTD HiHekTa PEAKIHE HA OCHOBE
HAROHOB COXPAHEHMA MACCH BEINRCTD, NPERPAIIEHIA i COXPAHCHES YICpIHH;

eHOPMHPOBANHOCTE YMEHNH COGMONATE NPABKIA NOIRIOBAHME XHMHYECKOR Tocyaol u
TafopaTopasM oG0Py I0RANREM, 8 TAKKE PABKNA OOPAIIEHES ¢ REINECTRAMHE B COOTBETCTRIN ¢
HHCTPYEIHAMHA 0 BROTOTHEHHID NAGOPATOPHEDN XHMHEYECKEY OMEITOR;

cOPMHPOBAHHOCTE  YMEHHN IIEHHDOBATL M BRITIOIHSTS XHMHYSCKMIl SKCOCDHMENT
(PESTOMEHNE DCPOKCHIA BOAOPOJA B NPHCYTCTEHE KATATHIETODA, ONDEACICHHC CPEkl
PACTROPOE REMICCTR ¢ MOMOIIBIG YHRBEPCATRHOND HETAKATOPS, BARSHAE PAYIHYHER (harTOpos
HA CKOPOCTE XHMHUECKOH PeakiHH, peakine HOHHOMG o0MEHA, KAYCCTACHHRC PCAKIHH Ha
cyIb(ar-, kapboHaT- H XNOPHI-AHAOHK, Ha HATHOH EMMOHHE, DEIIEHHE IKCTEDNHMEHTATLHEX
saged oo Temam «Meraaaerne ® oHeMeTAuik) B CODTBETCTEHH ¢ DPARKAAME  TEXEMKH
GiesonacHoCTE TpH OOPAINEHIY ¢ BETeCTRAME B 1aboparopHem ofopy J0BEHEEM, TPEICTABIRTS
PEIYALTATE XHMHAYSCKOTD IKCOCPHMCHTA B OPME SANMCH YPEBHCHEE COOTBCTCTBYHILIAX
PeakuiH B HOPMYIHPOBATE BRIBO/E HA OCHOBE 3THX Pe3yIETATOR;

CROPMHPOBAHAOCTE VMEHHI KPHTHYSCKH AHAMHIHPOBATE XHMWWECKYIO HHhOPMAITD,
MO HAEMYE) WS PE3HBIX HCTOTHAKOR (CPEICTBE MAccoBoll KoMMYREKaEH, HETEpRET I ApyTHX);

chopuupoBatnocTs  yMeHHR cofMONATE NPEEMAA  SKONOTHYECKH  Neiecoolpassoro
noBeleHHs B OhTY H TpymoBoll JeATENbROCTH B OENX COXPAMEHHS CBOSID IAOPOBEA W
OKPYREIINES TPHPOIHON CPekl, 0COYHABATE ONACHOCTE BO3NSHCTEHA HA JEHBLE OPTAHHIME
ONPEAENEHHEIN BEISCTR, MoHAMan cuecn nokasatens [IK, noschare Ha npumepax crnocofss
YMCHBIOCHHA H NPENOTEPAINEHAR HX RPEAHOTO BORMEHCTRRA HA OPTAaHHTM ToINBeKE;

A% OGYMEIOMENCE ¢ OIPAHHYMSHHEME BOSMOKHOCTAME 3N0POBLS: YMEHHE NPHMCHATE
SHAHHA 00 OCHOBHBIE TOCTYTIHEN METOMAN NO3HARNL BEIICCTE H XAMAYECKIX ARNSHHT,

ANS Clienbix o cnaboBRIanmy obyYarHACH: YMCHHC HCIONEI0BATE PeTkedHo-TOUSTHYE)
cucTeMy obozaageHnd JT. Bpaling nng wammew xamuseckin: hopay .,
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YYEBHO-METOAWYECKOE OBECNEYEHHE OBPA3ZOBATEILHOTO
MNPOLECCA
OBA3ZATEJBHBIE VUEEHBIE MATEPHATBI TS YUEHHKA

Pymasrrae TE. Xnvng. Opramsgeckan xunua 10 kiace: yaednux ang obmeoOpasosareibHRRX
yupesractnit: Gazossil yposens | I E. Pynserac, I ®enviman — 14-e magamae — M.
[poceemense, 2020r Xanvua, 11 knace Pymagrue [LE., ©.1° Genwaman, «Haigarenscteo

s IlpocBemeHHE:

METOIHYECKHE MATEPHAJIBI 1151 VAUTEJS

l. Adanacrera M. H. Xunmnra. [Tpadeprsie pabogne nporpasye. [Ipeaaersas THHER
yuehunkos [ E. Pymawraca, @, I @ensmaasa 10 — 11 gnacess / M. H. Ajanacsena. — Mocwxsa:
[pocremenne, 2021, - 48 ¢;

2. lapa. H. H. 3anaurme ¢ smomomenkoms. 10— 11 knaccer: nocob#Ee 118 y9anmxcs
obmeobpazosar. yapesaenni { H. H. Tapa, H. W. labpycesa. ~ Mocksa: [lpocremenue, 2013, —
3¢

3, Hranosa P. I Xanua, [Tporpasma s 8 — 11 knaccos ofimeobpasosar. yupesaenni /P T
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