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NOACHUTETBHASA JANNCKA

PaGouan nporpassa no XHMHN Ha yposHe cpeasero obmere obpasosanns
paspaborana wa ocsose PejcpainHoro saxoma or 29.12.2012 Ne 273-03 «06
oGpasonaiun 1 Poccuiickoii Mepepatmiy, tpeGonaimil K peryantaTay ochocHus
tpencpaannoi obpaionareiLioil IPOT PaMMLI Cpenero obuero
obpaonanna(DOI COO), npeacranscniux B DeicpaibioM TOCYIAPCTREHHOM
obpoonarensiorn  cranmapre COO, ¢ yudrom  Konuenuwn npenojssanmns
yaehioro npeamera «Xusigs B obpasosaTenbinx opramwanmsx Poceniickoi
Meepaunn,  PeLIIYIOND  OCHOBHKE  OOPLIOKATEILMEE  NPOTPAMMEL, W
ocHoBHMX  nogomennil  «Crpatermn  pamcrns socnwramin 0 Pocewilckoi
Genepawn wa nepwon a0 2025 roaas (Pacnopawenne [lpassmenvcrsa PO or
29.05. 2015 Ne 996 - p.).

Xumus #a yporde VIayOnEHHOMD WIVHCHUS IAHUMACT BAKHOC MECTO B
CHETCME  CCTCCTRCHHO-HAYUHOTO  oDpasoBanns  yeammxcex  10-11  wisccos.
Hiyuenne npeamern, peammayesoe 8 yosonusx  asddepeiimponanioro,
npodriasHore  oby4MeHNR, nposatoe  obecncduRTs  obmeobpaloBaTeILHYI W
ODUEKYALTVPHYID  NOATOTONKY  BROYCKMMKOR  MIKOIK, HeoOXOMMYK U1
WIMTTAUHN HX K OWICTPO MCHERIINMCS VCIOBRHEM KHIH B COLMYME, 8 TREKS /IR
AposoacHs oGYHCHIR B oprasiamax  npodeccHonuistiore obparosanus, 8
KOTOPLIX XHMIN SRISCTCN OJIHOH W1 TPHOPITCTHRIX THCLINILTIIL

H oporpaMme no XHMHE HOOHANCHHE OpeaAMeTa «XHMRA»  BOSYYaeT
BOAPOGHY  HUTEPHIPCTAINID B COOTBETCTRMH ¢ OCHOBOIONAISIONIHMN
popokennsvn PIOC COO o mauMooGyCIORIEHHOCTH  eacil, colcpRaHns,
pewyanTaton obyuenun o Tpebominmil K VPORHIO TOATOTORKENW BIITYCKHIKOR,
CBMACTEARCTBOM TOMY SRIANIOTCH CHSAYVIOUINS BRMOIHRCMLE nporpavMoll no
XHMEH YHKIHK

. METOIHYCCKAR, peatnauns  kotopoll  obecneansact
MOAyScHile MPCICTRRICHHN © Ueasx, cojepaannm, obmell crpaternmn
OOYHEHNS, BOCITHTAHNA 0 POIRHTHA ODYHaOUICE CPEICTRAMNI NIpeIMeTa,
HIYHBCMOTO B PAMKAX KOHEPCTHONO mpoduuis;

* P EIRAOERO-ARERELNa, ROYapay TPy CMaTERREY
ONPTACICHNS:  TPHIIIMOOR CTPYRTYPHPOBANNA M NOCHSI0BATCIRMOCTI
WIVHCHHE YUeGHOIO MATCPHAIA, KOAWYCCTROHNIX W KBMECTRCHMMY €ro
AAPAKTCPHCTHE, DOAXOAGE K (POPMHPOBAHNIO COMCPRATEALHON OCHORM
KOHTPOAS 1 oHcHEn o0paiosaTeIbiky  AocTiokenil  obyuaoumxcy »
PAMKAX MTOIOBOR aTTecTalm B GOpPME CANNOND FOCYAMPCTHEHHOND
WCIMCHE 110 XM,

[porpasisa a8 yrayGagHono Wy icHis Xisin:



o VCTAHARIMBACT HHBAPMUHTHOC NPCAMCTHOC COACPRAHNE, OoDNIATCILHOC
ANE HIYHCHHA B paMKaX oOTAcAbHEX npodmach. BpeIYCMATPHBACT

ABET NPHMEPHOE PactpeicicHie YHCOHOTO RPEMEHN, PEKDOMEHITYEMONO
AR HIYYMCHHE OTACTLHBIX TEM;

NPECATASET  NPHMEPHYIY  NOCICIOBATENLHOCTE  HIYMCHHN  y4ehHoro
MATEPHAIA © YHETOM TOUHKH NOCTPOCHNE KYPCa, BHYTPHOPCAMETHRX W
MERTIPEIMETHIX CBIET;

ABET METOIHYECKYIO HINTEPIPETRINID UeIel W Ta1a% IyweHtl npeaMeTa
Ha YIAyGAENHOM YPOBHE © YHETOM CORPEMENILIX IPHOPHTETON B CHCTEME
cpeancro  obuere  o0paIOBAHHA, COACPREATCALHON  XAPAKTCPHCTHRN
MIAHMPYCMEYX  POIVILTATOR  OCBOCHER  ocHossol  obpaiosaTcasnoi
nporpaMMsl  cpeancro  obuiero  obpajsosakMs  (JINYHOCTHRIX,
MCTROPCAMCTHRX, NPeIMCTHRHX ), & TaKE: © YNETOM OCHOBMLIX BHION
yuchuo-nomasarenbiny  Jcilcranilt obyuaoimerocs Do oCBOCHHIO
CONCPRAHAS MPEIMETaL

o BeeM HATBAHHMM DOIMIHAM B (POTPAMME (10 XHMHH OPCIYCMOTPEHA
OPCCMCTBCHHOCTH  ©  O0YHCHMCM XHMHH HA Ypomic ocHomsioro  obiero
obpaosanis.  3a  npelciaMi  YCTAHOBRACHHOR  npolpaMsoll no  XHMMH
obmareasnoi (HHsapranTHo) coctanmomcll cosepikanng yaehnoro npeamera
WXiMMuE»  OCTalTCR BOAMORNOCTE BGopa cro BapuaTHEMOR cocTaramiomeil,
KOTOPaR JODKHE ONPEICANTRCH B COOTRCTCTEMN ¢ HANPARICHHEM KOHKPETHONO
npodaan ohysenns.

B coorsercTEMN ¢ KoHUenTYAIRHMMH  Dosowennavn  PIOC COO o
HOIHAY%CHUH  npeasetos  Gasomoro o yrayOadaHoro ypomeell B cHCTEMe
mpepesnmporannoro ofydenns A yposne cpeadero ofumero ofpaionanns
XHMUS WA yposse YOOVOAEHHOID  IIVHCHMN  HANPARICH HA  PERTHUMIHI
NPEEMCTRCHHOCTIE € NOCHCAVIONIAM  FTANOM  DOAYYCHHE  XHMINECKOTO
OOpEIOBANKS B PAMKAX WIVICHHN COCHMATBHBIX  CCTOCTBCHHO-HAYYHEIX M
XHMHMCCKNX IHCIMILTHN B BY3AX H OPraHisaliiex cpeisero npodeccoHLILHONe
obpasonanns. B ol caman  wysciue npeasera «XuMiins  OpHCHTHPORANG
NPCHMYIICCTRCHHO  Ha  paciumpenie M yraydaenme  Teopermveckoil  w
PpAKTHYCCKON NOATOTORKH OOYMAKIINXCE, Rubpanumx onpeacsdunnil mpodun
olyacHnE, B TOM THCIC © NEPCHCKTHRON NOCACAVIOIICTO NOAYHCHRA XHMHHECKOID
olpasosanus » opramsainex npodeccnonaasnoro obpasosamis. Hapmy ¢ vmim,
e coere tpebomamndl ©TOC COO  naanupyesuis  peIyihiaTas  ocnocins
deaepuanioil  obpaonarenwiodl  nporpaMmil cpeanero  obmerny  obparoBans
HIYMEHHE NpeaMeTa «XHMHA» OPHCHTHPOBIHO TakKe Ha pemeHne maY



BOCHHTANME M COIMATLHOID paitsiTul o0yuaoUMNCcE, Ha QopMipoBaHile ¥ HMX
ODICHHTCANCKTYRIRERIX YMeHIA, yMeHHil paimoRaTMsanmuy yieOHoro Tpyas u
OGO0IMENHWY  clocoBOE  ACHTCABHOCTH,  MMCIOWINX  MEALHCLINIUIBapHiil,
HAMpEAMETHRIR xapakTep,

Cocrapasionmmin mpejiveta « XuMiti» HA YposHe YTIYDASHHOIO TyMeHHN
samiores  YrayGnémie kypes —  «Oprasmveckas  Xuwmss 0 «Obmas
weopranmseckan xusmns. [pn onpeacnennn noaxonos K o1Gopy B CTpyRTYpHOR
OPraliEMl COACPKEHNN FTHX KYPCOB B OpOIPAMME 110 XHMMH 38 OCHOBY
npunsT noackerns OIOC COO o pavnenumx Gasosoro w yiayGagunoro
VpOBHER WIYHEHIE peIMeTa.

Ocuony conepaanmun  kypeon  «Opranmgeckan xuvmns o «O0ums  w
HCOPTAHHICCKAE XHMHA» COCTRRINCT COBOKYITHOCTH HpCIMCTHRIX IHAHHE M
YMEHMI, OTHOCHHIMXCE K DAl0BOMY YPORHIO HIVICHMN NPCAMETE. 1A CHCTeMA
JHAHWA  NOTYHACT ONPCACHSHHOC TCOPCTHYMCCKDS AONOIHCHWE, NOIBOIRIOMHICE
OCOHAHHO  OCBOMTE  cvilecTBenno Ooasimit | obnéw  axTonormscokoro
marcpuuan. Tax, ma yrayOGaéasom YPosHC HIVMCHHN npeaMeTa oDecnewcna
BOIMOKHOCTE  THAMMTCALHONO  yBeanvwcHns obnéma Haniit 0 XMHYCCKIX
wieMeHTAX B cuoficTrax HX cocamneriil Ha OCHOBE paclMpeHHS B YTTYGRACHHN
ApeACTARICHRI O CTPOCHHE BCUICCTBA, XHMHY9CCKON CRATH H JAKOHOMEPHOCTRX
APOTEKAHNE PCAKLIMA, PACCMATPHBACMBLIY ¢ TOMKH IPCHME XHMHYCCKON KHHCTHEM
H repmoansasuki.  Hyveenne nepuoamseckore saxosa ®  lepuogeckoi

cHCTeMB  XHMEMECKHX  WieMmenTon  GaaMpyercs na COBPeMEHNY
KBAHTOBOMEXAHHYCCKHX NPEACTARACHIAX O CTPOCHIN BTOMA. NHMIHECKAN CRITH
CITLSCHRETCN ¢ TOUKH IPEHNA WMEPIETHYSCKIN WIMeneHnil npn e obpIoninnm 0
PAIPYILICHIGE, & THKKS ¢ TOYKH Ipeiins sMexaiinmon of obpasosaim. Hyywenne
THNOB  peakiii  aononnsercs  QopMmupoBaHieM  npeAcTanAennii  ob
MICKTPOXHMHYCCKHX NPOLSCCAX W WICKTPOIHIC PACTUIABOB H PACTBOPOR BCILICCTR.
B kypee oprandeckoll XHMHH OPH PAcCMOTPEHHM peakimonHoll cnocobrocmn
coeIMHEHRIl YaeaseTen ocoloe REIMAHNE BONpoCcam o JiekTpolHs wpdexTax,
O BIAMMHOM BIHEHIH STOMOB B MOJCKYJAX H MOXaHHIMAX peakimiii

Ocoloc  3HAMCHME HMECT T0, YT0 HA COACPAANNC KVPCOB  XHMHM
VEAYBASHHOIO YPORUA WIVMCHNA JUIN KIACCON ONPCACIEHNOND npodiin (riammm
obpasoM Ha MX  CTPYKTYPY W xapaxtep Jjonommenwii x obwmell  cmcreme
NPEAMECTHLX THARKIT) OKAIMBAIOT RAHAHIC CMOKHLC NpeaMeTi. Tak, Hatpusep,
B CONCPRRINN NPCAMETA LIS KASCCOB XHMUEO-PHIngcckore npoduas Goanmoe
amadenme GyayT useTs wiements yseGuoro sarepnasa o obuedl oo Tpn
HIYMCHIH TIPEAMET B JAHHOM CHYMAC AKUEHT GyaeT cacaan na obuHocTh
METOAOR NOINAKINE, OBIHOCTE JAKOHOR # TEoPHil B XHMIK B B (IOIHKE: ATOMHO-
MOACKYJASPHEN TEOPHE (MOJEKYIAPHAR Teopis R PHIHKS), KON COXpancHin



MACCH M SHCPIMIL HKOHW TOPMOIHHAMMKH, MCKTPOAHE, UPCICTABACHHR ©
CTPOCHHH BCIRCCTE B APYTOC.

B 1o mec Bpesma B ColcpRAaHMM NpeIMeTd QA8 KAMCCOB  XHMMKO-
Guanorwieckoro npoduuis Gonkumil yaeanauil nee Syaer umens opralmieckan
. B ytom  cayuae  NpeAoCTARARCTCN  BOIMORHOCTR  Uin Bodsee
ODCTONTCARMOID  PACCMOTPCHNN  XiAOricckoll  OpraMMIMiHM  KACTRH Kok
GRONOIrHYCCKON  CHCTEMB, B COCTAE  KOTOPGH  BXOINT, K NpHMCPY, TaKHe
CTPYKTYPULIE KOMIOOHCHTH, KOK JMIUIN, Oeakn, yraesoau, HyKISHHOBLE
kncaori W oapyrue. Tpn oM sHanns 0 cocrane ¥ ChOACTRAX NpeicTannTeIeH
OCHONHKY  KIACCON OPIUHMYMECKHNX BEIECTH CAYKAT OCHOROR UM WIVHEHHN
CYMNOCTH TPOUECcon (POTOCHITERL, AMXAHNR, ITHINEBapeNns.

B naane QopMHpoBaHNS OCHOB  HAYMHOTO MEPOBOTIPCHHN, OCBOCHHSR
OOUICHAYIHEIX METOM0R DOIHAHME W ONLTA NPEKTHHECKOND NPHMCHCHUE HaySHkX

THAHNHA WIYHCHHE NPEaMeTn «XHMEN» Ha yIavOoagHHOM YPOBHE OCHOBAHO Ha
MOKUPCIMETHRX CRUMX € yueOHMMH  DpeiMeTasMy, BXOJANUIMMN B COCTan

TRKKC, KAK HA YPOHRHC OCHOBHOIO I cpeanero obmero obpasonarns (Ha Gasonosm
YPOREE), MUANCH DCPROCTENCHNON THANHMOCTI SRANCTCN (POPMUPOBAHNE OCHOR
HAYKH XHMAN K8k 00J0CTH  CONPOMEHNOID  CCTECTROTHUHIN, [paKTHYoCKol
JEATEALHOCTH HLAOBEKS I OHOTO 1K KOMIIONEHTON Muposoil kyasTypel. Pemenne
ol i na VEYGASHHOM  YPOBHE  IDVHCHNN  NPCIMETa  Npeanoiaraet
PEATHIERINI0 THEHX ueneh, kak:

o popMupoRaHite  NpeicTARNEHNil; O MATEPHATLHOM QIHHCTEE  MHpA,
MKOHOMEPHOCTAX i TOTHLRACMOCTH MBACHIE NPIPOILL, 0 MECTE XHMHN B
CHCTEME CCTCCTRCHHBX Hayk M ef wegymedl ponn B obecnevennn
YCIORMMBOIO  PRIBHTHE  SCAOBCYCCTRA. B pelleHnn  npobiem
anormdeckoil, sepretaeckoll o mnnesoll HEINBCHOCTH, | PAIRITHN
METHIHERL, COTMAHRH HOBLX MATCPHANOR, HOBLIX HCTOMHRKOR SHCPrioL, B
ODCCHCHCHHE  PALMOHATEHOND MPHPOJONOIBIOBAKIN, B (POPMHPOBAHIN
MEPOBOTIPCHMN H ODIICH KYALTYPW YCH0BCKA, A TOKKT FRONOIWYICCEN
ODOCHOBANMOTD OTHOIICHIS K CBOCMY UIOPORLIO I IPHPOanoil cpeic;

* OCBOCMMC CHCTEMM  HaHMil, JCKAUIX B OCHOBE  XHMHYCCKON
COCTARARIOIICH CCTECTRENHO-NAYIHON KapTHHE Mupa: dYHAAMEHE TUILHBX
NOHSTHA, 3aK0N0B M TCOPMIt XHMIH, COBPEMCHMLX npeacTasicHii o
CTPOCHMN  BEIIECTRE M8 PAIHBX  YPOBHRX  —~  OTOMHOM,  HONHO-
MOUICKYASPHOM,  HMIMOICKYIRPHOM, ©  TCPMOIHHAMHUCCKHX W
KIHETHMECKHX MKOHOMEPHOCTRY NPOTEKAHKE XHMMMECKHR peakiini, o



XHMIHECKOM PARHOBCCHE, PACTBOPAX M AMCHCPCHLIY cHcTemax, of obumix
o dopuiporatne ¥y O0VUAIOIINXCH  OCOIHAHHOIO  NOHMMAHIN
BOCTPEHOBAHMOCTH  CHCTOMHMX  XHMUYCCKHX THannil v ofnacienns
Kinosenux il u npoGaes compeseHtoll Xusum, 1R obLIcHents |
MPOIHOHPORANME SRICHIA, HMCIOUNX CCTCCTBCHHO-HAYIHYIO NPHPOAY;
(PAMOTHOID PEUICHHE NPOGICM, CRETIHRLX © XUMUCH, NPOrHOMPORIHNE,
AHILTNHE W OUCHKH © DO SRoA0rH9eckoi HenachocT! nocaeacTni
Grrronoil 1 NPOIROJCTRCHHOR JCATEALMOCTH Melonekn, Crumnkoll ¢

XHMHHECKHM  NPOMIROACTROM,  HCIONLIOBIHMEM W NepepaboTkoil
BELECTR;
o YIOYOUCHHE OPCICTARICHHIT ©  HAVYHEIX  METOMAX  (OTHAHHN,

HEOOXOANMEYX A8 npHobpeTCHHN  YMCHEIT OPHCHTHPOBATECE B MMpe
BEIICCTE M OOBACHCHWS XMMHYCCKHX SEacHuil, HMEounX Meclio o

HPHPOIC, B IPAKTHYCCKON ACHTCILHOCTH I NOBCCIHCBHON AIrmmn.
B naane peamtiammm NEpRoovepeaibiX  BOCHHTSTCARHLX W POIBHBAKLINX
dryvxuit neaocTioll cuctemid cpencro obwero oBPAIOBAKKAS PN WIYMCHIN
upeameta  «Xusmuae  Ha  yrayGafusom  ypomte ocobyR  aKTYRILHOCTE
HPUHOGPETIIOT TAKHES LCAN H H184H, KiK:

e pocndTadHe  YOCKAGHHOCTH B NOMHABACMOCTH  SRScHill  npupokl,
VBKCHHA K UpOUCceY ThOpMecTsa B obaacTil  TeopeTHYCCKHX M
DPHEIATIEY HCCACIORIT B XImuH, GOPMHPORAHIE MUPOROTIPEHIA,
COOTRETCTHYIOIICTO COBPEMEHNOMY VPORIID PATBNTHE HAYKH;

= PEIBHTHE MOTHEMNH K ODVH9enM 0 nowmannio, cnocobuocrell K
CAMOKOHTPOUI  # CAMOBOCTIMTUHMIO MO OCHOBE  YVCBOCHME
OBIEHEI0BEIEC KX IeHHOC TR,

*  PAIBHTHE NOTHABATENLHLIX HHTEPECOB, HHTCIICKTYWILHEX W THOPYSCKHX
cnocofpoctell  obyvaoummxcs, GopuMUPOBAHNE Y HHX  COTHATEIRHOID
OTHOICHUR K CaMOoOOPEIOBAHIO I HENpepWBHOMY oDpaIOBANHIID KAk
venosmo yenemrof apodeccHonuisiol 1 obmccTheHHOl ACNTCILHOCTH,
OTHCTCTBCHHOID OTHOIICHHN K CBOCMY LIOPOBLID H DOTPeOHOCTH B
VIOPOBOM OOpate AIWIHN,

o (pOpMHpORANNE VMCHM M HABMKOR POIYMHOIO TIPHPOAOIONRIORAII,
PAIBMTHE OISO HHCCKON KYIRTYPL, HPHODPCTEHIE ONLITA OOUICCTRCHHO-
NOACTHON YONOTHHECKOIl ICNTEARHOCTI.

Obuee IMeH0 Sacon, MPEAYCMOTPCHITAX JUIN HIVICHIA Xivin wa yrayhacunom
vposie cpeanero obmero ofpasosanid, cocrananer 204 uacon: » 10 kaacce -
102 1aca (3 waca n negemo), » 1| kaacce — 102 uaca (3 waca 8 Heacmo),



COJAEFAAHRE OBYYEHNA
10 KJAACC

OPTAHHYECKAS XHMus

Teopernieckne ocHoBLL OpIARIYMCC Ko M.

Npeaser w0 asenne  OproHndeckoll  XHMHM,  (PCACTARICHNE O
MHOTOOGPE TN OPraliYeCRIx COCIMNEH.

FNEKTPOHHOE CTPOCHWE aTOMa YIiepoaa: ochnondoe W Boabysadnnoe

cocToRnMs. Basenmine nooMORHOCTH aToMa yiaepoaa Xusuieckas cayih B
oprammyecknx  cocammenmnx.  Twow  rubplsoanmn  arosusx  opOsraei
vinepoaa. Mexannivn obpusosanns xosaicHTHol casin (obmeHsmil 0 A0HOpHO-
axuenTopusifl). THne nepexpusanns  atoMusx  opOuTaacll, o- W R-CRRTL
Ommapeas, asoiiman w TpodHas camb. Cnocolsl payprsa caicll B MoJCKYIax
opranmyeckux  semectn.  [lonstwe o caoboanom pagmkase, wykacoduiae n
MeKTpodic.

Teopun  crpoenn  opramyveckux  cocannennit AM.  bymeposa »
COBPEMCHHRE NPCICTARICHHN O CTPYKTYPE MOJIEKYA. IHAMCHNE TCOPHH CTPOCHHN
opramseckux  coeanpennli.  Monckymmpasie W crpywTypHiie  dropayanl
Crpyerypinie  GopMyihl  PAOUIHMHWN  BHWIOR.  pashépHyTan, coKpallénHas,
cechcrian.  Hoosmepun. Buau  woMmMepui:  cTpykTypHas, NpocTpancTaeinas.
DexTpoitible WpPekTH B MOACKYIAN OPraMMICCKHX cocTnBenmil (mayKTnanb
W siesomepitii spderTit),

lpeacransenme o kascondueamn opranpsecknx  pemects. [lowsmie o
dvukumoHasHoi rpynne. omonors. [ovmononmeckme pasl. ClcTeMmariyicckan

somencarypa oprangieckny coeammenmit (IUPAC) n rpusnaisise passanus
OTACHLHLIN npejacTranmrencii.

OcoGennocmn o Kmcendmkamms oprasmiecknx  peakinit. Oxpcanrensso-
BOCCTAHORHTCThHLIC PEAKII B OPTAHHMECKOH XHMMH.

DECOCPHMCHTATBHEIC MCTOJM HIVICHHE BOWIECTE M MX  NpespamicHmii:
OTHAKOMICHHE © OOpasUaMi OPralHM4cCKMY BCIICCTE M MATCPHALZAMN HAa uX
OCHOBE, ONLTH (0 NPCEPALICHHID OPraHiMCCKHX BCUICCTE NPH  HAIPCSAHHE
(naamncsne, oDYTrANBANNE W FOpPCHHC), KONCTpYHpomaMue wmoaencil wmonexyn
OPrAHHYCCKHY BCIICCTH,

Yiaenoaopoas.

Aaxans. Fosonormseckmil pua ankanon, obums popsyan, HOMCHEIATYPS W
HIOMEPHA. IMEKTPOHNOE M IPOCTPAHCTBEHHOE CTPOSHHE MOJEKY! WIKaHOR, sp'-
HOpHANIAIMA aToMHLX opbiTasch yracpoda, o-camik. Puanteckie cnolicTaa
WIKAION.



XHMHYCCKHE CBOMCTEA AIKAHOB PCAKUIMM  TAMCUICHNS, HIOMCPH AL,
ACTHAPHPOBAHKS, UHKINIALNK, NRpoANsa, kpekiira, ropeins. llpeacranienne o
MEXAHNIME peakiiinfl pAIHKLTRROIO SaMCIICHIE.

Haxomaesme 8 npipoje. Cnocobnl nomyvcsis i npHMeHciie A1xalon.

Hneroankanu. OGums Gopuyna, noMetkiarypa it isoscpis. Ocobennocti
CTPOCHHA W XMMESCCKHX cboficTs smansx  (Unksonponan, ueksobymn) »
OOLMHEX (IEIONCHTEN, IMEAOreKcan) aekioankaron. Cnocolisl moayvcHus n
HPHMCHCHNIE LIHEIOLIKANON,

Acxenu. [omonormiecknii paa askenos, obuias (popMyns, HOMEHKIATYPA.

FNEKTPOUNDE M NPOCTPANCTRENHOE  CTPOSHNE  MONEKYA  ATKEHOR, sp-
mbpuDeaImMe atoMuMx opbuTaneil yinepoas, o- u m-cnmm. Crpyxrypsas w
reOMCTPHMCCKAN  (UBC-TpaHc-}  wioMepiA.  Puindeckne  choficTea  ATKCHOB,
Xumpnecke coolicTRA: PeaKiiHi NPHCOCIMHEHHN, IAMCUICHHE B O-IUIOKEHHE
npi asofisofl caask, noamMepisamn B oxkneacHnn. [pasunoe Mapkossnxosa.
KavecTnesnnie peakitas Ha Asofinyio cansh. Coocofsl DOTyScHis i IpisicHenme
ATKCHOR.
Ankannens. Kinconpukamms aikaimeson (conpiaciibie, 0IHPOBANHBIC,
v aposaunne ). DcobeocT MICKTPOHRONO CTPOCHHS i XHMBYcckrx caolcTn
conpiménnux  awenon, 1.2-  w | 4-npucocammenne.  [lomasmepuiagms
conpRadinuy anenon, Cnocobil oayYeHis i IpHMEHOHNE LIKLIHCHON,

Aakinel Nomosorusecknil paa ankinos, obmas GopMyaa, HoMCHEIATYpPa W
HIOMEPHA. ICKTPORNOS Il NPOCTPANCTRCHHOC CTPOCHHE MOJEKYA WIKHHOB, Sp-
rubGpapsas stosmpkx opGuriseli yinepons. @ummeckmne ChoficTna ANKHHOR,
Xummueckne  CBONCTRA:  PEOKIMM  UPHCOCAMNEHHN,  JIHMEPNIR  ©
TPHMEPIAINE, okMcacHis. KucaoTiie caoficTea anknios, HMCIOUHY KONLERYI
Tpoitnyio canak. KavecTserne peakiin sa rpoiinyio cnsss. Cnocofiu nosysctns
W IPHMCHEHNE AIKHHOR.

ApomaTHdeckise  yraesogopoak (apern). Domonorsecknii paa apenon,
obimas GopMyIn, HOMECHKIATYPE M IOMEPHN. IIEKTPORHOE N IPOCTPAHCTICHHOE
cTpochme moaekyias Gewsona. @wmumicckme csoiictes apeuos.  Xusmmveckue
cooiicTea GeHIONA 1 CTO TOMONOIOE: PCAKIHK JAMCIICHIE B DeH30ALHOM KOIblle i
VIJCBOJOPOJIHOM PLAMKRAT, PCakilMi HPHCOCIMBCHMA, OKHCIACHNE OMOIOIDN
Gemsann.  [lpeacranacine o6  opuewmipyiomes  aclicrmm  samecrureacit o
GeHIonaiOM  KOALIE HE NPHMEPE ANKIUILMLY - paaukaion,  kapboxcisiodl,
MUIPOKCHALHON, AMHBO- W HITPOrpyniW, atomos rasorenon. Ocobenmocm
xispecknx csolicrs cruposa. Nomvepicsaums crovposa. Coocobu noayseimn n
PPHMEHCHNE BPOMATHHCCRIL YTACHOOPO/ION,

Mpupoansii raa. Tonymse nedramme rasu. Hedrs u o nponcxoscienmne.
Kasenmait yroak B npojiykts ero nepepaboren. Cnocobsl nepepaborian Hedmi:



IEperoMka, KpekHur (Tepsivcckuil, satammuscckuil), pudopsusr, NMpOIKHs,

[Tpoaykru nepepaborkn HodTH, HX NPHMCHCHIC B NPOMMULICHHOCTH H B 6Ty,
INesernveckan CRATL MEATY POVIHYHRIMN KIACCAMN VI ICBO 0POI0N.
MeKTPOHHOC  CTPOCHNE  TAIOTCHIPOINBOINKY  YIiesojopojion.  Peaxim

MMMCUICHAN  AS0IeHE  HA  MIPOKCOIPYINY, HHTPOIPYNY, UHaRHOIpYRnNY,

avumorpynmny,  Jleficrane Ha  ralorcHnpONIBOIHLIC BOANOIO W CHMPTOROIT
pactaopa wEtoun, Buansoneficraie ARMMIONCHAIKIHOR ¢ MATHHEM W IIHHKOM,

Nonstwe o METALIOPTAHHYICCKIHX COCTHHCHHRY. Henoawonanne
FAIOICHIPOIIBOIHMY  VINEBOJOpOSoR B OLITY, TEXHMKC W OpH  CHHTEMW
OPraHHNECKIN BEIIECTR,

IRcnepuMeNTAILAKE METOAM HIYIEHNN BEIWCCTE M WX (PCRpauieini:
HIYHCHHE PHINYMCCKHX CROFCTE YITICBROJOPOIOR (PACTROPHMOCTE), KEYUCCTBCHHRIX
peakigli yracRolopoios pasiulkix Kiaccos (obccupcunsanme Gposuol win
HOAHOR BOAK, PACTBOPE NCPMAHIAHATA KLTHN, BIHMOICHCTEHE AUCTILICHR <
aMMHRYHKM  pacTeopos  owcita  cepebpadl)), xawecraennoe  obuapymcenne
YIACPOAE H BOOOPOAA B OPraHHYCCKHX BCINCCTRAN, DOIYNCHNEC YTHICHD H
HIYHeHHe ero csoficTs, oaakosienne ¢ xowtekuamn aledins u «Yroms, ¢
ODPATUAME  TLIACTMACE, KaAyMyKOB M PCIHHM, MOJACTHPOBAHHC  MOICKYA
VISCROJOPOIOR I FAIONCHIPONIBOIHAIN YT ACHOIOPOI0S.

Kucaopoicoiepaaiine opramnecKne coeinnenns.

lpescasniie oamoaromukie cuupiel. CTrpocHHe sonekyl (Ha npusmepe
smetanona W vramosa), Dosonorwseckmil pay, ofuas  dopayia,  Hosepis,
HoMeHkaaTYpa W kmaccndikanns.  @unemeckne  caoficTaa  NpeACabMbIX
CANOATOMEMX  cumpron. Boaopomnse CBEm  MEKIY MOASKYIAMH  CHNPTOR
Xusmivecke cpoficTer  Peakid  JEMEIICHNE,  JCTIPATANNE,  OKBCICHILA,
ERHMOICHCTEHE ©  OPradHYMecKHMH W HEOPIAHIYCCKHME  KHCIOTAMN.
KasecTuennas peakins Ha oxmoaroMisie cnmpril. Jlefictame ytanona n setanosa
Ha oprasiod  vweinonexa. CnocolOhl DOayHeHHs # OPHMEHCHNE  OTHOSTOMHBIX
CHHPTOB.

Mpoctste sdupil, HomcHKAaTYpa 1 HsoMepitn. OcobeHHOCTH GHINoCK o
XHMHCCKHX caolicT.

Muoroaromite CHMpPTR ~ ITHACHIINKOIL W ranuepun.  Duaicckie W
XHMIMCCKHE CROMCTRA: POAKITNM JaMCIICHHE, BaiMOcHcTENe ¢ OpramiecKHMn
W HCOPTAMMMCCKMMI  KHCAOTAMN, KOMCCTRCHHAN PCAKIMSE HA  MHOTOATOMULC
cimprid. [lpeactanscune o Mexanmime peakimil RYKICOPNILHON JaMCTICHIA.
Achicrane wa  opramos  senoscka.  Cnocolsl  NoayucHms B npuMeHeHne
MHOTOATOMHBX CIMPTON.

Penon. Crpockme MOSeKYIL, BIAMHOS RIMEHNE TWIPOKCOrPYIIS W
Gemonsioro sipa. uomveckine chofictaa henmana. OcobDeHHOCTH XHMHYECKHY



cooficts enonn. KasocrBendiic peakignn Ha enon.  Toxcuusocts desona
Coocobnl nonyscsns u npuscaene denosa. Genondopuanticriiiag cxola.

KapGomitisitic cocIMHeHis — AIbICTIIL H KETOMAL. ICKTPOHHOS CTPOCHIE
kaphorivisiol rpynnu. FoMmosorimeckne piid albieruion i ketolon, obiias
popuyan, wiwomepis # HomeHKaaTypa. @winveckie choficTRa AILICTHIOR W
kertonos. Xuumgeckne  onoficTha  amkderiaon M KCTOHOB:  peakiMn
npRcocRennn. OKHCACHIE ANLACTWION, KAYCCTHEHHRE PEAKIHN 1A RTWISTHAM,
Chocolisl NONYSCHHN B IPHMENCHRES WILACTHADE M KETOHOR.

OHoocHORNKE NpeIeibiibe KapGononke KNCAHOTH. ODcoBeHHOCTH CTPOCHIs
Mosekyn kapbonorx KReaoT. Fomepns n nosmenkaatypa. Summeckie caoificTaa
QANOOCHORIMX  peacbimx  kapbonossx kncaor. Boaopoaise cnwwm mewoy
MOSCKYIAMA KBpOOHOBKX KHCHOT. XHMHHCCKHC CBOMCTRA: KHCAOTHME CROMCTRA,
peaximma. STepugiKaling, PCakiMl ¢ YHACTHEM VIACBOJOPOAHOID  pPagMkana.
Ocolennoctd  choficts  mypassisoll  kncnote.  TlorsTie ©  IPOIIBOIHLIX
kapOoHoBLIX KRCI0T — Chokuux pupax. Muoroofpaine kapOoHOBRIX KHCAOT,
Ocolfensocn cnoficTd HENPEICTBHKX H APOMATHYCCKHY  KapOOHOBRMY KHCAOT,
AMKApOOHOBRX KHMCAOT, nypokcukapbonoanx kneaor. [peacranrenn muconnx
KapHOHOBRIN  KHCIOT: CTCOPHHOBAN, [ATHMHTHHOBAR, ONCHHOBAN, TUNOICSIN,
AUHONENOSAN KHCAOTH. CHOcots! DOIYyHCHIE B NPHMCHEHNE KapDOHOBLIX KNCIOT,

Coomuisie wpupbl. oMosoriviecknit paa, ofmas gopuysa, moMepis W
HOMEHKAATYpA. DHuMECKHe B XHMHYCCKHE cholCTEA Mapoans & kscaoll »
WEAOUHON cpee.

Kuput. Crpocune, PHIHMCCKHE W XHMIMECKHE CBORCTRA AHPOR. THIPOINT B
Kncaoll i mesounol epease. OcoBeHiocTi CRORCTE KHPOR, COLCPRANIMY OCTITRH
HETPEACThHBIN KHPHEIX KHCI0T. AHpl B IpHpoe.

Muama kak com ctinx KaphoHOBLIX KHCIOT, HX MOKOUIee JelicTaie.

Obuan xapastepucrika viaesogon. Knacendmxaims yraesonon (Mono-, in-
M pojamcaxapiwians). Monocaxapuak: rmokosa, pyxTosa, rasaxTosa, pebosa,
AesokcHpiboa. armdeckne caollcTra B HaxomIeHne 8 npupose. Porocunres,
Xumiveckne caoficTaa MI0KOIH: PCAKIHN C YHACTHEM CIRPTORBIX H ATLACTHIROH
rpyln, couprosoe # soscdsokncioe Opomcune. [lpusmescnwe rmoxoas, of
TAHCHIC B RHIICACHTSAMIOCTH Oprasirima. [Incaxaprinst: caxaposa, MatkTos 1
aakToss. Bocomamamansaomme # HEROCCTRNATHIGIOUIME Mcaxapiant. [ waposin
Jancaxapicion. Haxoaaense n npupoie n npuscncsiie. [loancaxapwng: spaxsas,
raMkorel W neunonosas. Crpociine  MAKpOMONCKY] KpAXMAa, rANKorena W
penoaos.  Craseckne caolicTBa  Kpaxsanm M neunoaoasl.  XHMrYeckne

CBOMCTEN KPAXMALA: FMAPOINT, KAYCCTBCHMAN PCAKIMA ¢ MOAOM. XHMitieckme
cRONICTR HCNOA0LE: PHpain, noaysenne sbupon neanosond. [lowsrie ob
HCKYCCTREHHIN BONOKHAX ( BHCKOIA, AUeTaTHW &K ).



ICHCPHMCHTAIBHLE MCTOAL WIYHCHHA BCIECTs M MX  NpcEpauicunit:
PACTROPHMOCTE PAVTHMHLIX CHHPTOB B BOAC, BIAHMOACHCTEHE YTAROMD ¢ HATPHCM,
OKHCACHHE HTILIOBOIO CIOMPTA B AILACHIU] Ha packaséHnofl Meanofl nposoioke.
OKHCACHNE TTIAOBOID CHMPTA JHXPOMATOM ERANS (BOIMOKHO HCHOILIORANKE
BHACOMATEPHATOR), KAMCCTRCHHLIC PCAKIMH HA ATRICIIM (€ FHIPOKCHIOM
amasmicepebpall)  w rwapokcwaom  smean(ll)),  peaxums  ramuepuma ¢
ripokcitos  setn(ll), xavudeckne caoficrna pacTeopas  yRCYCHON KHCAOTH,
miMoaciicTane pacTeopa DoKosE © rrapokcion smean( ), wansogeficrame
KPaxsiis © WogoM, peticHie IKCHePHMCHTLILHLX Jaad no Tesas «Canpmd w
enoamn, «Kapbonone xncaomd, Cromume wpphis.

AWTCOACPAAINE OPTANNMECKNE COCTNNENNY,

AMHHE — OPraHNYCCKHE NPOMIBOAHKC avvuakn. Kiaccudpuxams aMuHos:
AnHpaTHYCCKIE M APOMATHYMCCKME, NEPRHYHLIC, BTOPHYHLIC W TPCTHMHBIC.
Crpocane mostexyn, obums GopMyis, HIOMCPHN, HOMCHKIATYPa M HIrcckne
cuoftcraae. Xusmuueckoe caoficran atmdaTHYCCKHX aMBHOl: ocHORHKE cBolicTaa,

ATKHHPOBAHAE, BIAMMOICTCTENC NEPRIMHLX AMHHOB C A30THCTOH KHCI0TO.
Coan aasiansMmonin.

AHIWIHH  — OPCACTORNTETL AMHMOB apomaTkdcckoro  puaa.  Crpoesme
anata. Branusoe nomsaie rpynn arosmon B Moackyae annania. OcobeHnocTa
XHMHYeCKHX cBoficTs amianua. Kavectnenuhie peaxiin #a aovng. Coocods
notyscHRE H opaMesicrne wmdarecknx amunos. [loaywenne anmimsa m
urpodeinoia.

Astinokmcaorsl, Homenenurypa u isosepin. Oraeaniike NpeicTannre a-
AMMHOKNCHOT:  rmughm,  ananen.  Chommeckne  cnolicTea  AMHBORHCIOT,
XuMHjeckie CBONCTBA  AMHHOKHCAOT Kok  amoTepHIMX  OpraHHieckux
COCTMHENNEl,  peakimy  noamkoRieHcamn,  obpaiosanie  nenTHAROR .
buonornueckoe matcHWe aMHHOKHCIOT. CHHTEY B THIPOIHS DENTILION.

Beakn xak npupoansie noaisepsl. Tlepricinan, sropudsas w0 TpeTHaHas
cTpykTypa Geakon. Xusmimeckine chofictsa Genkon: MUAPOIN, ACHETVPaIINR,
KaHCCTRCHENIC peakiinn Ha Deaxn

IRCOCPHMCHTANLHEIC MCTOJB HIYMCHHN BOMECTS M HX  npespamicnsii:
pacTaopenne GCAKON B BOAC, ACHATYPALIMN DCIKON FPH HarpeRaliM, UBCTHIC
peaxipe Ha  DCaKM, POICHME  IKCHICPMMCHTAIRMMX  Jafa4 [0 TeMaM
@ANTCONCPRAILING  OPraMMMecKRe  cogjmickuir W «Pacnoasananue
OPIUHHICCERR COCTHRCHIIT,

Bricokosoaeky Anpibie coeammnenns,

COCHORMBIC NOMNTIN XHMHN BRHCOKOMONCKYINPHEX COCTHHCHNI: MOHOMEp,
NOUITHMEP, CTPYKTYPHOS THCHO, CTENCHE NOANMEPIRILINH, CPCIHAN MOOCKYIRPHAR



OOAHBMHILIXIOPIUL,  OANCTHPON,  NOIHMETIIMETAKPILIAT,  NOAMKEPGOHATI,
nomoTHacHTepedTanar ). Yrunoanns i nepepaborka nAscTHK.

ImcToMEpl:  HATYpAILHWET  KaYMVE,  CHHTCTHMECKHE  Kay4yKn
(Gyraanenonuil, Xaoponpenonsil, wonpenoaiil) u oumkon. Pewna.

Boaokua: narypaibisie (X1000K, IEPCTh, IEIK), HCKVCCTROHNLIS (BHCko,
ALCTATHOE BOTOKHO), CHITETHYMECKHE ( KBITPOH W Inncan ),

Mommepst  cleuMaisiore  Hasiavenms  (reduon,  kemaap,
MIEKTPONPOBONILNE NONHMEPL, GHOpaiiarsesile NOIHMEpH ).

RCTICPUMCHTRILHBIC MCTOIB  HIVHCHHN BCUICCTE M HX  IPCBPaLIICHIN:
OIHAKOMACHIE ¢ ODpaIAMI PHPOIHKIX H MCKYCCTBCHHLY BOUIOKOH, [IACTMACC,
KAYMVKOR, DPCIICHHE IRCICPHMCHTIVIBHBX sy no  veme  «Pacnossasanne
TUIBCTMACC 1 BOSOKDIW.

Pacuérunie waaan.
Haxomaenme sonesynapuoll opMylin  Oprafmieckorny COCIHHEHUNE 1o
MICCOBLIM  WVIEM  WICMCHTOR, BXOASIHIMX B o COCTAR,  HAXNOEICHHC

sModekyaspHoll  GopMyInl  OPraHHMECKOND  COCAMHEHUN no  sacce (obnémy)
NPOAYKTOR CTOPaMHE, [0 KOAHNCCTRY BeulecTaa (Macce, obuémy) HpoayKTOR
PCAKIHH  WHAN MCXOJHMN BCUICCTB, YCTaHOWICHHE CTPYKTYpHoil dopuyin
OPrafHYyeckory BEUICCTEA HA OCHOBE &10 XHMMYECKHX choficTn wam cnocobon

NOAVHCHMA, ONPCICACHNE J0JIH RLINOJA OPOJIVETE PCakiii o7 TEOpPCTHYOOKH
BOIMOKHONO,

MexnpeaMeTrHiie criTH.

Peanmiains MEeKIPeIMETHEX CRICH TIPH WIYSCHHIE OPFaHiteckoil XHMHK B
10 Knacce OCYMICCTHASCTON HEPed MCOMIBIOBANRE Kak OOIMX CCTOCTREHHO-
HAYMHLIX DORNTHR, Tak W NOHNTHE, DPHHEATHX B OTACTRHLIX OPCIMETAX

Obmme ccTecTBCHHO-HAYHLIC NOHNTHE: SANCHRC, Rayvansdl gakt, remoresa,
TCOPIR, MKOH. AHANWS, CHHTCY, CconpuKanns. HAGMOACHIE, HIMCPCHIC,
IKCHCPHMCHT, MOICTEL, MOJSIMPORANNC.

DHINKa:  MATCPHN, ATOM, WICKTPOW, poTON,  MelfTpon,  Moackyna,
epreTisicckiii  ypomeiih, BCHICCTRO, TCAO, OOLEM, ATPEIATHOE COCTORHEC
BCICCTRA, PUINYCCKNE BOTIMNEL, CONINIL JOMCPOINA, CKOPOCTER, MHEPIHA,
Macca.

buosoms:  kierkn,  opradiss,  okockeresa,  Ghocdepa,  serabommm,
HacaeACTREHHOCTL, anTorpodmniii W rereporpodunidl THn mrranns, Gpomenne,



dotocuuTes, Anxamie, Genki, YITCBOAL, AHPL, HYKICHHOBME KMCIOTM,
frepMeHTLL

lNecorpadyi: nojicinkic HeKoNacMBIC, TOILTHBO.

Texnonorus: NHIMENWE BPOAYETH, OCHORKW  PAMONATRHOND  [HTANKA,
MOIOINE CPCACTRA, MATCPHAIL W1 HCKYCCTHCHHRNX H CHHTCTHHCCKHY BOJIOKOH.

11 KIACC

ObUIAH H HEOPH AHHYECKAS XHMIH

TeopeTuaeckne ocHonkl XMW,

Aros. Coctan arommux aaep. Xusuuecknit viesent. Haworons., Crpoeune
IEKTPOHHLIX O0OIOMCK ETOMOB, KBANTOBRC YHCMM. JHEPIETHYCCKHE YPOBHE H
NoAypoRHR. AToMHERE opoHTATH. KAsCCH$HKAIHA XHMHYCCKHX WICMCHTOR ($-, p-,
d-, Fooementi).  Pacnpeicicune MICKTPOHOE [0 ATOMHLIM  OpOHTALINM
IMeKTpoHHKE KOHGUIYPALIHK ATOMOR VIEMEHTOR NCPBOIO-YCTREPTONO NCPHOION
B OCHORHOM M BOSOVEIEHHOM COCTONHMH, VWICKTPOHHLIE KONGHIVPaLMN HOHOR.
NEKTPOOTPHLATEALHOCTE,

Nepuommaeckuit zaxon 1 Tepuoauieckas CHOTEME XHMHYCCKHY WICMCHTOR
JLH. Menneseena. Casie nepuoauecckoro saxkona d Hepuoamieckofi cucremu
XHMIMOCKHX  WICMCHTOR ¢ compeMennoll  Teopueil  CTpoCHMN  aTOMOR.
FAKOHOMEPHOCTH HIMCHEHNS CBOMCTA XHMHMCCKHX YVIEMEHTOR I 0DPaIVEMLIX HMH
APOCTRX  §  CAOKHMX BEUICCTRE 1O TPYninaM W nepuoiaM.  3uadcuune
nepuoprseckoro axona JLH. Menneacena,

Xummwseckan cunih. Bamw  xummveckoll  caRaM  KOBATCHTHAN, MOHNAN,
serammdeckan. Mexamioun  obpasosanms  kosatentioll caumt: olmeHunil n
AoHOpHO-akierTopisii. Inepris i vina e [oaspiocts, HanpasieHnocTs 1
HACKIACMOCTE  koBwicHTHOR  cuwm.  Kpatuwe csiom.  Bozopoauas  casas,
Mesmonexyiupikic BIMHMoIciicTRIN.

Batcimwocts 1 saacHTHRE BoamoHocTd atosmon. Cesne  wickTponibod
CTPYETYPA MOACKYA © HX ICOMETPHYCCKHM CTPOCHMEM (Ha IPHMEpe cocaMBCHI
WIEMCHTOR BTOPOTO HEpHOla).

lMpeacTanncune 0 KOMIICKCHMX COCAMBCHHEN. COCTan KOMILICKCHOTD IO
KoMILIeRCOODpaIoBaTE L, THrais.  JHaveHne KOMILIOKTHRX  cocannennil
HNonstie o KoopaHaontod Xusun.

Hemecna  MOACKYASPHOID  H HeMonekyaspsore  crpocsus.  Tum
KPHCTRLIHYCCKHY. pUETOR (CTPYKTYP) W chROACTRS BelilecTR.

Nowrrwe o aucnepenix cieresax. Hernunsie pactaopu. [lpeictanacnne o
KOMSOMANKX  pacTRopax. Cnocolid  BRpOKEHis  KONHEHTPALINH  PACTBOPON.
MACCOBAN J0UIN BEUICCTRE B PACTROPE, MOANpHAS KouuerTpans. Hacsmennse
HEHACKHIICHHLC PACTROPLL, PACTBOPHMOCTE. KpHeTAanormapars.



Krncoudukniig @ HOMEHKIATYpa HCOPIaHMYCCKNN BolliccTH. T puBiaibiiic
HAIBAHHN OTACIBHLIN MPCACTABHTEICH HEOPTAHAMCCKHN BOWICCTS.

Kanconduxaims xuMudeckmx peaktinil 8 seopraHieckodl # oprafircckod
M. JaKoN COXPANCHHN MACCH BOUICCTR, KON COXPANCHHS W [PSRPAICHIS
SHEPIHH (PR Xisorieckny peaxipix. Tennone sdipexria xummiecknx pensumil,
Tepmoxumpscckie ypaBHCHRA.

CRopocTh XHMHYECKOH peakitng, of TRRCHNOCTR 0T PAVIMHMX $aKTopos.
Iomorennse # reTepolelime peasiinn. Katanus i katamriarop.

OGparumiie # neobpaTiviie peakivmn. Xumieckoe pannosecue. Koncranry
UHMAYECKOTD pasioneciy. DaKTopsl, WIMIIOUINE WA DOADKENNE XHMHMECKOID
PARHORECHE. TEMIEPATYPA, RANEHIC W KOMUSHTPAIMN BEIIECTR, YIACTHYIOUIHX B
peaxipm. Mpmmmm Jle Warease.

DnexrpoauTiieckas  auccotmanns, Cunkiikie w0 chabbie  AMeKTPOANTE.
Crenens mnocotmamny. Cpela BOIHRX PACTROPOB. KHCIOTHAN, HCHTpAnLHAN,
menoynas. Bonopoanuit nokamarens (pH) pacrsopa. 'napoams conefll. Peakimn
HOHHOTD oDMeHA.

OKHCANTEALHO-BOCCTANOBMTEALINWE  peakii.  Crencus  OKNCACHHS.
Oxncmress ® soccranonntens. [lpouccen okHCACHME H  BOCCTAHORICHEN.
Bamnelume okscanmean o soccranosnrean. Meroa wextponnoro Gasanca.
NCKTPOIHS PACTROPOR H POCILIABOR BEIICCTR.

IECOCPHMCHTATLHME MCTOAM HYYHCHER BCIECTS M MX  [pCBpamieHii:
PaLIGKEHNC NCPOKCHIA BOJOPOIAS B NPHCYTCTRHN  KETRLANIEATOPA, MOACIH
KPHCTRAIHHCCKHY. PEdTok, nposeachne peaktmil nornoro obsena, onpeaeicine
CPei PACTROPOR € MOMOUILIO HIVIHKATOPOR, HIVHCHHE WIRNANE PaOuinyiikix
GaKTOpOR HA CKOPOCTE XHMHYCCKON peakiii W NoSoKeHie  XHMHSEeCKOro
PABHOBCCHN.

Heoprasmaeckan xuvnm,

Monowenne wemetwios ®  [lepnomrieckoll  cucreme  XHMMYECKHX
anementon JLH. Mewnencena u ocobennocti ctpocuns ux atomos. $hrmveckne

CBOHICTRA HEMETILIDS. ANLIOTPOIHA HEMCTANLION (HA NPHMCPE KHCIOPOIA, Cophl,

docdopa n yracpoia).
Boaopon. Hoayuenme, dormmieckne n xusumMeckie caoficsa: peakiimn ¢
MCTIRULIAMM M HEMCTILLTAME,  BOCCTANOAMTCAMIMe  csoficta.  [wapm.

Tommmuue yieMenThL
lNanoress. Haxoacienwe B npupose, cnocodsl DOAYSMCHRN, UaMeckine
xisireckne cooficrsa. Nusorenosonopoas. Busneliune knchopoacoacpaamme

cocannenns ranorenos. Jlabopatopusie B BPOMBULICHHBE CHOCOOR NOIYYHCHMA
raaoreson. [lpusenetine rmaoreHon i X COSTMHCHNN.



Kucnopoa, oson. Jdabopatopibic # DpOMBIILICHHME CHOCO0B HOJVICHHR
kncaoposa. uamieckne B XHMpYeckie cBoficTBa N NPHMCHCHHE KHCAOPOda W
osoHa. ORCHIM I NEPOKCILIEL.

Cepa. Haxownenne n npupojte, cnocobul  noayucHns, uomieckne u
ausideckne  caoficrea. C . eymsduuin. Oxena cepui(1V), oxewn
cepu(VI). Cephmicras w cephas kucaoru it mx coad. Ocobennocti choficTs
ceproil kuenoTel Tpusenenne copil 1t 8 coemBeHmi.

Awr. Haxowaenwe » npupoge, cnocobisl noaydenus, $uisdeckne M
AHMIFECKHE CholicTRa. AMMRIK, HATPIIL, OKcisl aora. ASTicTas 0 asoTHas
KHCAOTI 10X coutit, OcoDennocti caofcTs asoTioi kncaor. Tpasenenne asora
W Ero coeaMmeniit, Aworie yiaodpenns.

@ocdop. Haxowaenne B npupone, cnocolst nomywenns, QeIHMCCKRe M
xiuvrieckie caodfictea. @ocduuas w0 oo, Oxcwam  pocdopa, docdopuas
kncaote W e coum. [Mpusesenne doodopa w1 ero cocamnennii. Docopuic
yaobpenns.

Vraepoa, saxosacawe 8 npupoac.  Aasotponmsic  smoasdwisaiim.
Daaveckne M XHMHMOCKHE  CBORCTEA NPOCTRIX  BewecTs,  obpaloBAHNLIX
vinepogos. Oxcna yvracpoaa(ll), okena yracpoas(IV), yroasmas suciors o of
coan. AXTHRHpoRaH yroak, ascopbuns. Oyancpennl. rpaden, yracpoanse
panoTpyGen. [lpuvencine NpocThix Belliectn, oOpaiosaiiMx YIiCpoaos, i e
COCIRHCHIR,

Kpesmmii. Haxosctenme B npuposie, cnocobsl noaydenus, guumcckue n
asreckie caoiicrra. Okown xpesiinn( [V), mpesmmesas snciora, CHARKRTEL.
HNpusenenne xpesimg # ero coeamnenmil. Crexao, ero noayyaenne, Bkl cTexns.

HNonoxenne setaiion 8 Tlepuoanieckoll cueTesme XHMHYSCKHX VIEMEHTOB,
OeobeHBOCTH  CTPOCHIE  WICKTPORHLX ofonouek aromos  metwnon.  Obmme
furvrseckne cooficrea metwwion. llpusenerme smetamion 8 Gury o Texumke.
Crnaee MeTaon.

InexTpoxmmmiecknit  paa wanpexesnit | wmetaion.  Obumie  cnocoln
OUTYHCHMN METILLION; FHAPOMETALTYPUHA, NHPOMCTALTVPIIA,
wexrpomerannyprius. [lonsrae o xoppoimn serannos. Cnocolsl saumTsl o
KOPPOIHN.

Obmas xapaxtepucrika seravion [A-rpynme [lepuogmicexoli cucremul
xusicckux  aaesenton.  Harpufi w xanmil:  noaywense,  duomscckie w
XHMISICCKNE CRONCTRA. MPHMCHCHNES NPOCTHX BCIICCT WX coeamnemnil.

OGmas xapakrepuctuka smetansos HA-rpynnws Teppoamseckolt cuctemu
ximpvecknx  wementon.  Marumi » kil pooysenne,  guoammeckne w
AHMIECKHE CROTICTHA, FAPHMCHSHIIE NPOCTRIX BCUWICCTR W MX  cocmHenmit.
KECTROCTI DO/ 1 cNOCObM e YeTpaneiing.



FUIPOKCIEA LAKOMITHEN, MHAPOKCOROMILICKCH AIOMHHMA.

OGumas  xapakTepiucTuka  Metaiion  noGounux  noarpynn  (b-rpynn)
Mepuosecskodl CHCTEMI XEMIMECKHN VICMEHTOR.

Oireckie B XHvveckne ceoficTaa xposa i ero coeuseniil. Oxenau u
rupokcind xposalll), xposa(lll) n xpoma(VI), Xposarid # JZHXpoMaTSL, HX
okMcaHTenLiEe coofcTaa. [loayuenne n npusenenne xposa.

duomecke B XHMIYECKHE CBORCTRA MApIanila M €10 CoemMeHi.
Baxuefimme coepmenny  vapramua(ll),  sapramaa(1V),  saprama(V1) w
sapranns VI, HNepsamanar xamms. ero oxucanyensiue cooiicTan.

dnOEYecKie B XHMIMCCKHC CBOICTEBA Weaesa H oo cocaHeHni. Oxoms,
nwpoxcivi # conn weactal 1) n xencsa(lll). Monysenne n npuscHcHne Renes
H €0 CIIaBOoN,

Uurseckne 1 xusirieckue cholicTna sean 1 of cocmmennit. [lorywenne n
OPHMEHCHEE MeIH B e€ cocanneHnil.

Hank: nosyaenne, denmgeckie n xusmideckne caolicraa.  Aspoteprne
cHOHCTEA OKCHIA M MIIPOKCILIA UHHKR, DUApORCcoRoMILIekcs ke, [Tpusencane
LMHES B ero coeauHeni.

DRCHEPUMEHTAILHLIE MCTO/LE  MIYYCHIA BCUICCT® M MX  Hpenpaennii:
HIyYeHHe oOPAIIOB HEMECTAWIOR, Topeiine cops, dochopa, weacis, Marnis b
KHCHOpOJe, Wivuenne koasekumn  oMetanin n cnoamkie,  anMogeiicTae
BCOMTHI M IEA0MHOICMEI LB METRLIOR ¢ BOJON ( BOIMOKIG HCIOIEIORANIE
RHACOMATEPHAION ), BIAHMOACHCTEIE UHHKD W KENCI ¢ PACTIOPaMH KHCAOT M
wenodell, KENeCTBEHHME PEAKIINK Ha HEOPTaHHYeCKNEe BHIOHK. KaTHOH BOJOPO
M KATHONM METRANOR, EMHMOACHCTENE TIWIPOKCIIOE WTOMMINN I LMHKD ©
PACTBOPAMH KMCIOT M IICAONCH, PelicHHe MCTICPHMCHTAILHLX 184 110 TeMan
al anorenns, «Cepa m o€ cocamuenngs, AT 0 dochop B HX COLIHHCHIE®,
aMeTun raasEKx noarpyns, «MerTanan noGoMHEX NOArPYTIS.

Xumus 0 KWL,

Poas xusmn B obecnescunn yetoiiausoro passumins scioscacctsa. [lonsmue
O HAYUMWX  MCTOAAX  DOUHENE W MCTOJ0M0IMI  HAYMHOID  HOCHCIHOBANNA.
Hayuniue npuuumng: opramesigs xusuieckono nporsoacrua. [Iposuinennise
CHOCOD HOAVHCHHN RUKHCTIIMY PEILCCTE (HA IPHMEPS NPOMIBOACTRA AMMMUAKE,
cepaoil kncaor, metanons). [lposmuncsnme cnocobu NOAYSCHIE METAAI0B W
clauson,  XuMIecko¢ JArpaIicHne OKpYRMIOWCH CpeaM M Cro NoCHCACTENN.
Poas xusun & obecneycunn smepremnieckol Gexonacnoci.

Xl 0 voponke  senoncka.  Jlexapormenime  cpeactsa,  [pamium
METIORIOBAHNN JICKAPCTREHIBIX npenapaton. Poak MMk 8 passnTin MeAHilHiL.



Xusis UMM OCHOBHLE KOMIOHCHTSL, NHicnsie gobanxn. Pots xusun B
obecnevenny nuesofl fexnacnocTin

Kocserudeckne n napdwoseptinie cpeactsa. burrosas xusus. [Ipasuna
BEINACHOND  HCHOILIOBAKUE  OperapaTon GMToBOl XHMIN B NOBCCAHERNOR
WOV

XHMin B CTPOMTCALCTBC: BARHCHIING CTPOHTEILHLC MOTCPHLIL (IICMCHT,
Geton).

XusMus 0 cenbekom xosiicTne. Opranigeckine i MEHCPLILHEC YI00PEHNN,

Cospesciiinuie KONCTPYKIMONHLE MATEPHATL, KPackm, CTEKN0, Kepammuka.
Marepnans jum viesTponngn. Hanorexnosorim.

Pacw&rnuie saasm.

Pacuéru: Macckl BemiecTsa Wil o0BEMA FA30R (0 HIBCCTHOMY KOAHMCCTBY
BelllccTRa, Macce WK oOLEMY OQHOMO M) YYACTEYIOUIMX B Peakiiy BeiecTs,
macch (o0béMa, KONHYCCTEA BEMICCTEA) MPOAYKTON PEaKiM, ©CaW OIHO W)
BCIICCTE MMOCT DpHMecH, Maccs (oDuéma, KOAMYCCTEA BCIICCTEA) NPOIYKTH
PCAKUNN, CCAN OQHO HI BCINCCTH JAHO B BHIC pacTBopa ¢ onpeacaéunoll
smacconoll  goncll  pacTBOPEHHOID BOMICCTRA, MaccoBoll Joan #u MOaEpHOR
KOHICHTPAUME BCIICCTRA B PACTBOPC, AVIH BRXOAR MPOAYETE PCakium of
TEOPETHHCCKH BOIMOKHOTO.

MekipeameTHbie chitii,

Peanmsatiin  meampeaMerssiy  camselt  ope wvysenns obmieil  w
peopranmeckoi xiusn 8 |1 K1acce oCyIECTRARSTCN HEPe HCNOAMIOBANNE Kak
OBUINY CCTECTBEHHO-HAYTHIY NOHATII, TAK M NOHATHIL NPHEATRIX B OTACTRHKY
NPEAMETRN SCTECTRCHMO-HAYHOND LMK

OGime ecTecTBeRHO- Ay IHLE NORITHE: SRICHWE, HavaHMi gakT, minoTesa,
TEOPHN, TIKOH, AHLTHY, CHETEY, KIBCOHPHKAMA, DEPHOIRMHOCTL, HabmoaeHme,
HIMCPCHHE, SECTICPHMENT, MOIETL, MOIETHPORIHNE.

Darsnka:  MATEPHN, MUKPOMHD, MAKPOMMP, STOM, WICKTPOH, RPOTOH,
HElITPOH, HOH, HIOTONL, PAIHOSKTHEHOCTE, MOJCKVR, HEPIreTHYECKHIl YPOBeHS,
BCIICCTBO, TeAn, O0REM, AMPCIATHOC COCTONHMC BCIICCTEA, WACAIRMBIR ras,
rrTEYCCKHe BEIHMHHELL CAIHHMIL HIMCPCHHN, CKOPOCTE, SHCPIHL, MOCCA.

buonorus: kierka, opranws, swockcTesa, nochepa, Metaboanis, Makpo-
M MBEPOVICMENTIL, BeaKi, IHPH, YIACHOAM, HYKICHHOBLIC KHCIOTH, (epmeniu,
FOpMOiiLl, KPYTOBOPOT BEHICCTH M NOTOK MICPIMH B MKOCHCTCMAX,

lNecorpadium: MBHECPLIL, TOPHLIC NOPOILL NOMCIHEE HCKONBEMBC, TOLTIBO,
pecypenl.

Texnonorme: XuMHICCKaR HPOMBIILICHHOCTE, METRILIYPINN, CTPONTEILILE
MATEPHLTS, CCIMCKONOIRICTRCHAOS NPOINIBOACTRO, THIICBAR NPOMBMILIEHHOCTL,
dapuaticaTHICCKaN  IPOMBIIACHHOCTL,  DPOHIROACTRO  KOCMETHHECKHX



dpeiigpaTon, NPOIIBOACTEO  KOHCTPYKIHOHMLIY

MATCPUASOR, VICKTPOHHAN



IUVIAHHPYEMGIE PE3YJ/ILTATEI OCBOEHHA [TPOI'PAMMBIL 10 XHMHH
HA YTAYBRIEHHOM YPOBHE CPEJHEIO OBILETNO OBPA3OBAHHA

JAHYHOCTHBIE PEIY ILTATHI

B coorsetcTRMIl € CHOTEMHO-JCNTEILHOCTHRIM NOAXOJ0M B CIPYETYpe
AHYHOCTHI  PEIYILTATON OCBOCHNHN NPEIMETE « XHMMAH HA YPORHE CPeaHero
obiere  o0paIOBANNE  BRACICHE  CACAYIOUNE  COCTANINIOMNEG:  OCOTHANME
OBYHMIONIIMECE  poceiiickoll  IpaRAAHCKOl  WACHTHYHOCTH,  TOTORHOCTL K
CAMOPIIHNTHIO, COMOCTORTENRNOCTH B CAMOMIPETCICHN Y, HATHYHE MOTHELIIMH K
obyaennio; rotomnocts M cnocolnocTs  ofyumomMXeE  PYKOBOICTIORITLCE
NPHASTHIMH B oDmlccTEe nNpamiLiaMi o HOPMAOME  (OBCICHMN.  HLIHMMHE
NPABOCOTHARMNN, IKONOIHYCCKoll Ky ALTYPR: COCOGHOCTE CTABHTL ICIH M CTPOHTH
EHIHCHHEIC TLTAHK.

JdrmocTiRe  peIVILTATE  OCROCHEN  NpeaMeTn  «XHMHRS  OTPOELIOT
CcPOPMUPOBAHHOCTE  ONKWTA NOIHABATCILHOR W npakTHdcckoll  ACNTCALHOCTH
obywatoumxes B npolecee peatn i obpasorareabiof JesTeIsHOCTIL

JnqmocTHMIE  PEIVALTATI  OCBOCHI  npeaseTa  «XuMEND  OTPAkOT
CPOPMHPOBSHHOCTS ONMTA NOMaBATCALHOR B npakTHdCckoll  JesTCARHOCTH
OOYHRKMIHNEN 8 OPOLCCCe PEAlNanK oOpPOIORATCILHON JCHTCALHOCTH, B TOM
MHCAC B MACTH:

1) rPRACIANCKON O BOCIIN TR

OCOTHAHNE OGYHAIIHMICE CBONX KRONCTHTYIMOHRMX npas i obwsannocTedl,
YRAKCHHA K TAKOHY M DPaBoiopiKy;

NPCACTURICHHE © COUMAILHKY HOPMAX M OPARHAAX  MEKTHYHOCTHRX
OTHOWICHHE B KOVLICKTHRE,

FOTORHOCTH K CcoBMecTHON TBOpUYCCKOH JCHTENLHOCTH HPH  COLTAMMM
yiueGHMX NPOCKTOR, peileHml YYeOHKX W NOIHARSTCARHMY T1a4, BRIIOIHCHHN
XHMHHECKIX SECTICPHMEHTOR,

COOCODHOCTI MOHHMATE M [PHHEMATE MOTHBL, HAMCPCHMS. JOTHKY M
APIryMCHTE JPYTHX [PH AHANNSC PARIHYHEX BIU108 Y4chnol JeuTeasiocTin

1) nATPHOTHHECKOTO BOCTINTAHNN:

UEHHOCTHONO  OTHOWICHNA K MCTOPHSHCCKOMY M HAYHHOMY  HACACMIO
OTCHCCTRCHHON XIMMM;

VRAKCHMA K Npoleccy TeopdecTaa B oGAacTH TCOpMN M HPAKTHYCCKOND
DPICIKCHMN  XHMITH, OCOTHANNN TOMD, Y70 JAHHLIC HOYKH ©CTh peryintar
aamreasikx  wabmogennil, KPONOTIMBLIX  KCHEPHMEHTLILHMX  DOHCKOS,
NOCTORHHOND TPYLa YIEHKEX H IPAKTHEOR,



HHTCpEca M NOMHABATCALMALX MOTHMBON B DOSYMCHHH M DOCHcAVIOULEM
AHAAE HAQOPMALHE 0 NEPCAOBLIN JOCTHRCHHAN COBPCMCHHON oTevecTBeHHON
KHM;

3) AV AOBHO-HPABCTRCHHOT O BOCHNTAHNY:

HPABCTREHHOTD COTHIHMR, TTHYECKOIO NOBEACHIN,

CHOCOGHOCTH OUCHHRNTE CHTVALIMN, CRETAHNLIC ¢ XHMEMCCKIMN SEICHIEMN,
HOPHHEMATE OCOTHAHNKES PCIICHHE, OPHCHTHPYSCE HA MOPLILHO-HPARCTBEHHLE
HOPMEL W HEHHOCTH,

FOTORMOCTH OUEHHBATE CBOE NOBEICHHE W HOCTYNEH CBOMX Tomapuuel ¢
DO HPANCTHCHHLIX § (PAROIIIX HOPM H ¢ YHETOM OCOTHANHN [TOCHENCTRINH
NOCTYIRON;

4) QOPMUPOBANIE KV ALTY Pl LIDPOBLE:
nonMManny  ueHnoctell  woposoro o beonacsoro  obpaia  KHIHK,

HEOOXOANMOCTH OTBCTCTBCHHOND OTHOWCHUN & cobCTBCHHOMY DHINYCCROMY W
MCHXHYCCKOMY LI0PORLIY;

colmoacHrR npasia  HEIONACHOTD OOPAIICHNN © BemeccTRaMi B OlTY,
noBCe/IHEBROMN KHIHI, B TPYI0B0R JCHTeILHOCTH,

DOHHMAHNN  UCHHOCTH  [PaBiul  HHAHBRAYATRHOIO B KOUICKTHRHOI
GeI0NacHOTO NOBCACHIE B CHTYALIMEX, YIPOAIIOHINX VIOPOBLI | il nojcii:

OCOTMANKE TOCASICTENI W HCNPHATHR BpCAHLX npHBaMex (ynoTpeGacing
ANKOTOUIN, HAPKOTHKOR, KYPCHIR),

5) TPYAOBOTO BOCHMTRNNN:

KOMMYHHKATHEHON  KOMICTEHTHOCTH B Y9eBHO-HeC e JORETE TR KOH
ACATEARMOCTH,  ODIIECTRCHNO  DOACIHON,  TROpHecKoll W ApYIEMX  EHaax
JAeATCNLHOCTH,

YCTAHOBKHM MO OKTHEHOC YOUOCTHE B PCIICHHM  OPAKTHYMCCKHX 1Ay
COUMMILHON HANPARTEHHOCTH (B PAMKAY CHROCTO KIBcca, WK );

MHTEpeca K NPAKTIMCCKOMY WIYHeHHIO Npodecoitil paumnaBono pojia, B ToM
HHCTE HA OCHOBE TIPUMEHEHIR NPEIMETHRIY THAHMR N0 XHMIH;

VBAKCHUN K TPYAY, T0INM TPY1a i peIyabTatas Tpyiosoll JesTeibHOCTH;

OTORHOCTH K OCOTHaHHOMY BWOOpY WHAMEMIYAILHON TpacKTOpIN
ofpaosanns, Oyaywich npodeccun B peatiiauMy  CoOBCTRCHHLIX  BINMCHHIX
PUIANOR ¢ YUETOM JHUHOCTHX HHTCPCCOR, CHOCOBGHOCTEl K XHMMM, MIFTCPECOn M
noTpeboctedl obuecTna;

6) KOOI HHMEC KO0 BOCTNTHHIS:

IONOMMYECKH  HeAecooDpaIioro OTHOMEHHS K NPUPOLE KK MCTOSMINKY
CYIICCTROBAMMN AHIHH Ha Femne:

NOHMMAHNE  FA06AILHOND  XAPAKTEPa MOAOIMYECKME  npofiies, RINSHns
IKOHOMHIECKHX TIPOLECCOR Ha COCTONHHE IPHPOIHOR # COURLILIONR cpeiii;



OCOTHAMME  HeOONOAMMOCTH  HCOOILIORAMNAE  JocTikeril]  XumuM s
PCUICHIN BOMPOCOS PALBOHARBHOTO [IPHPOIOIONL IOBARNIN;

AKTMBHOTO  BenpuaTis  JcficTedil, npUHOCHIIMX  Bped  oKpyRmouici
NPUPOAHOI cpelie, YMEHNA NPOrHOIHPORATL HCGIANONPUETHIE YKOMOIHNCCKIe
ONOCACACTINE NpeANpHHIMAeMLIX deficTindl 1 HpeAoTRPAIATE KX,

HLBINHS PATEHTOND IKOA0IHYECKONO MBILICHNA, EOA0rmeckoll KyasTyphl,
GITRIT JICHTEARHOCTH IROIONHYECKOH HANPARICHIOCTH, YMEHHA
PYROBOJCTRORATECH HMH B NOTHABATEALHON, KOMMYHMKATHBRON M couMaILoi
MPaKTHRE, COOCODHOCTH #  YMEHHN  AKTHRHO  [POTHBOCTONTL  MICOIOIN
xemododinm,

T) HENNOCTH HAYINOUD NOTHANNR:

MHPOBOTIPCHHA, COOTBETCTRVIOWICTO COBPCMEHHOMY VPORHIO PRIBHTHN
HAyEH i obDiiec TRCHHON mpaKTHK;

NOHMMAHNA  COCHMPHKN  XHMHI  KOK HOYKW, OCOIHAHMA of poad ®
QOPMIPOBANNN  PALMOHAILHOID HOYHHOID MEIILICHHN, COLIAHNE UCIOCTHOID
ApeACTARICHNA 00 OKPYKAIONIEM MHPC KAK O CAHHCTBC NPHPOAR W MCAORCKA, B
DOIHANME OPHPOIHKX aKosomeprocTell o pemicunn npoloes  coxpamcHis
NPHPOIHO PARHOBCCHE;

yocualunocTn B ocobOR  IHAMEMOCTH  XHMMH UM COBPEMCHHOM
HMBHAMSALNN. B of FYMAHNCTHYCCKON HAUPARACHHOCTH W BkMOl poan B
CcOVIaHME  HoBoll Gaud  MarcpHAILHON KYARTYPH, B PCIICHME  TI00AIRHLIY
npobises VeTouMBOIo PaIBHTHE YelOBeYecTnd - Ccuphenoll, HepreTHieckoil,
rpenoil B akosoreckoll HCINBCHOCTI, B PATRITIH METHIDIHM, obecncyeHnm
VEAORIEL VENCIHOTD TPYAR 3 KO0 HYECKH KOMPOPTHON MM KIKAOTO WwieHs
obmecTa

CCTECTREHHO-HAYYHON  IPAMOTHOCTH!  NIOHHMAHHN  CYUIHOCTH  METOA08
NOTHAHNA, HCIOIBIYEMBIX B CCTECTBCHHRY HAYKAX, CHOCOOHOCTH MCIOILIOBATE
DOIYHACMBIE VHAHNRN U1 AHATHEE 0 OOLECHEHHS NBACHIA OKPYRKIKMILETO MUpa 1
TPOHCROIRIINE B HéM IMeHEHI, YMEHNR Je1aTh 000CHOHARRRIC JAKISEHNE Ha
OCHOBE HAayIHMX (AKTOR W HMCHMINXCH JAHALIX © UCAL0  NOXYNCHHS
AOCTORCPHEIX BEIBOJOR,

CHOCODHOCTH  CAMOCTORTCARNO  HCIOUIBIONATE  XHMHUYCCKNE  SHANMRA 118
peicHns mpodies B PCTLILIX AKITHCHMLX CHTYRIMNX;

HHTCPECa K NOTHANKIO, HCCICAORATEALCKON ACNTCARMOCTH,

FOTORHOCTH  # cnocoDHOCTH K HenpepeaiBpoMy  o0paosafine ¢
CAMOODPAIOBANMIO, K AKTHEHOMY NOAYHCHMI) HOBMX SHANMA D0 XHMHN B
COOTRETCTRIM € RIIHCHHMME NOTPCOHOCTRME;

Mirrepeca K ocolesHoCTEM TPV B paunrmsx ofepax npodeccnoHaibHol
JCHTENLHOCTI,



METANPEIMETHBIE PEIYJILTATHI

MeTanpeaMeTiiie PperyibTaThl OCHOCHNE TIPOIPEMMM 110 XHMEI Ha YPouie
cpeanero ohueTo obPaIoRANIE RICTHOMAIOT

IHATHMEE U QOPMHPOBAHHE  MHPOBOTIPEHMN  OOVIAIOIINNCA
MERITHCILHILTMHAPHEE ( MERTTPEIMETHLE) ODINEHAYIHEE TORNTHR, OTPAKANIIHE
HEAOCTHOCTE  HAVYHOH KapTHHBI MHEpa W COCHNGpEKY MCTOIOB  [OSHAHIN,
HCOOARIYEMBIX B CCTOCTBCHHBIX HAVEKAX (MATCPHN, BOOICCTBO, 3MCPIHA, NRICHHC,
npoUece, CHcTesMa, HayIHL GaKT, NPUHLKD, MMDOTEH, JAKOHOMCPHOCTS, JAKOH,
TeOpHN, HCCACADBIHNIES, HAOMOMCHNE, INMEPCHNE, IRCIICPIMEHT W ApYIHe);

yHHBCpCILie yucOuue JeRcTain (BOHARITC LS, KOMMYHHKATHAHLC,
peryastuansie),  obecneunsalomme Qopauposanie  yHKIIROHATLION
FPEMOTHOCTH I COUMATLION KoMIeTCRIMH o0y HAKIIHXCE,

CNOCOBHOCTH obyqarommxes HCTIOILIORATY OCHOCHHKC
MERUIHCTLHILTHHAPHLE, MHPOBOTIPCHYCCKHE THANNE W yuunepcashie yuebine
ACTCTRHY B DOMABATCALHON # COUMMILhON NpakTHKE.

MeranpeaMeTHLic  PeIVILTATH  OTPAKAKT ORITAACHAC  YHHBCPCANLHLIMA

VoeOHBME  DOMHABATETLHEME,  KOMMYWHEATHBEHGIMH 0 PEryINTHEHLIMH
ACHCTIHAMMN,
Hosmanareannsie yuusepeaisusie yaehume acicrnnm

1) Gaonsie Jorwseckne wicranm:

CAMOCTORTENRHG  (OPMYAHPOBATE H  aKTYANDHPOBaTE  npoGaesy,
pacCMaTPHBATE oF BCOCTOPOHHE,

ONPEaCiNTE LHETH JCHTCABHOCTH, SAIABAN NAPAMCTPE H KPHTCpHN  MX
AOCTHACHHE, COOTHOCHTE PEIVALTATE ACKTCARHOCTH ¢ NOCTARBCHHLIMIE LCIAMI;

HCNOALIOBATE PN OCBOCHHM IHAHMA NpHSME JOTHYCCKOI0 MBIILICHAR:
BRUICAATE XAPAKTCPHLIC MPHIHAKH DOMATHHR W YOTUMRRIIBATE WX RHHMOCRE M,
HCTILIORAT S COOTRCTCTRYWMILHE NOMRTHN L% o0RacHeil oTeaniuX hakron n
ABICHNI,

BLGHPATE  OCHOBAHMN M KPHTEPHH LIS KABCCHPUEIIDIN  BEIECTs ¢
XHMMHECKHX peakupii;

VCTAHARITHBATE  NPHYUHHHO-CICICTRCHHME CRATH  MERIY  HIVUASMbLIMH
HEICHIH MM,

CTPOHTH  JONMMCCKHC  POCCVAICHMN  (MHAYKTHBHBIC, ACAVETHAHAIC, DO
AHATOHM), BRSEINTE HKOHOMCPHOCTH M HPOTHROPCHHN B PACCMATPHRACMLIX
ARACHHAX, GOPMYTHPOBATE BRIBOIS! W JAKAKFICHIN;

OPHMCHATE B [POUCCCE MOTHARKE HCTIOALTYCMBIC B XEMHH CHMBOUIHSCCKHE
(IMaKOBLIC) MOJCAN, TPCODPAIONLINATE MOJCILHLIC NPCICTARICHHE — XHMIMOCKH
HOK  (CHMMBOG) WleMEHTa, XMMHveckan  POpMYILA, YPABHCHME  XMMMYCCKOR



PCUKUHE — [Pl pelicHil y4cOHMX DOIHABATCABMLX H NPAKTHHCCKHX Taay,
NPHMCHATE HAIBAHHLIC MOICILHLIC NPCACTABACHHA LN BRINRICHHN XAPaKkTepHLIX
MPHIHAKOB IVMACMEBIX BCIICCTE M XHMMCCKHN peakiinii.

1) baoBkie HCCICIOBATCILCKIE JeHCTRIN:

BALICTH OCHORAME MCTOA0R HAYMHOIO DOIHAHHA BCHICTTR M XHMHSCCKMX
peasimil;

(POPMYANPOBATE LRAH W HUIMYH HCCICAOBIHHN, HCOOIRIORETE NOCTRRACHIKWE
M CAMOCTONTCALNO CHOPMYIHPOBIHHLE BONPOCK 8 KOYMCCTBE  WHCTPYMEHTR
DOMAKKS 0 OCHORK IR GOPMUPORMIIE THIGTE M (10 TPOBCPKE PARIAKIOCTH
BHICKE BLBAEMBIX CYRICHIIL

RALIETE  MABKKAMMN IIRHAPOBANNN W (POBEASHIN
VUCHHYCCKHY MECTICPHMCHTOR, COBCPUICHCTBOBATS YMCHNN Halmogars @ xoloM
npoteces, MPOrHOIMPOBATE  €r0  peXyabTat, dopuMyIKpoBATH
OBOBIICHIR H BLIBOTL OTHOCHTEALHO JOCTOBCPHOCTH PEIYILTRTON HCCHEAOBAHIN,
cocTannth obocHosaHHMA oTY8T o npojciannod pabore;

NPpHOOPETETE  ONKT  YYCHHYCCKON  MCCHCAOBATCARCKOR M NPOCKTHOR
JEATCALHOCTH, NPOSRANTE CNOCODHOCTE # MOTORHOCTE K CAMOCTONTCALHOMY
MOHCKY MCTOAOR PCUCHHN NPAKTHY9CCKHN I, NPHMCHCHIO PaviHYHLX
METOLOB MO SHARHN,

3) pabora ¢ nndopsanmei:

OPHCHTHPOBATRCH B PAVIHMHAX  MCTOMHHERX  WikpopMaiinn  (HayaHo-
DOIYIAPHAS  THTCPATYPE  XHMHYECKOIO CONCPRANMN, Cripanotmke NocoGiw,
pecyper Himepiera), anamsiposars HngopMmnng pauiieHbx siion u dopm
NPeACTURICHNIN, KPHTHHECKN UlICHHRATE ed AOCTOREPHOCT M
HETPOTHBOPETHROC TS,

(POPMYIHPOBATE JAIIPOCH W TPHMCHATE PALTHUHLIC METOIW PH NOHCKE M
orhope  uuopuMBME,  HeOGNOANMON AN BMNOANCHMN  yueDHEIX
ONpeACHEHHOTO THIIE]

OpUODPETETE  OMBT  HOTUTEIOBAHMS  WHGOP MALTIIOHHO-KOMMYERKETHEHLX

HETIOALIONATE  MayuMmil MK B KavecTBe cpeacTRa  npi pabore ¢
xusiueckoll  widopsatiicil:  IPHMCHETE  MOKNpEIMETHEE  (darmdccKHe W
METEMBTHMECKNIE ) THAKM 0 cHmbobl, Gopuyin, aGOpennaTypel, HOMCHEIATYPY:

HCNOUILMOBEITE IHAKOBO-CHMBOUIMYCCKHE CPEACTRA HANILIHOCTIL

KoMy kst nnsbie YINBepeihise vaehune telcrnmm:



JANARSTH BONPOCK N0 CYRICCTBY 00CYRASEMOil TEMB B XOJIE THAIOTA WITH

AMCKYCCHM, BRICKEVWBATE HICH, GOPMYAHPOBITE CHOH NPELIOKEHIE
OTHOCHTCALHO RLMOOANCHNA DPpeLIoReHHol s,

BHCTYNETE ¢ OpecHTacll peayisiaros DOIHABITCABHON ACHTCARHOCTI,
NOAYHCHHLY CAMOCTONTCIRHO IWIH COBMOCTHO CO CHCPCTHHKAMM [IPH RIJI0IHCHMN

XUMHYCCKOND WWenepiMenTa, npaxtiwicckoll paioru no neeaesonamo csolicrs
HIYHACMLIX BCUICCTR, POATHIAWNN YICOHOIo NpockTa, 1 GOPMYIHPORATE KLIBOILW
no pewaktaras nposeaunsix wecacsonnmli nyTém cornaconanns ol B
A ODCYAACHHR H OOMEHA MHECHRAMMN.

Pervastusnme yunsepon e yehnme seficrnns:

CAMOCTORTEALHO (UIMHHPORATE M OCYIICCTRANTR RO  [I0HARATEALHYK)
ACKTCALHOCTE, ONPEACARA ©F UenN W 3AJAYH, KOHTPOOHPOBATL W N0 Mepe
HEOGXOANMOCT  KOPPEKTHPORATE  Npeiaraesuit  amropirs  aefictmsiit  npw
BROOIHCHUN  Y9COHRX W HCCAC/IOBATEALCKMY  3aia4, mubOMpars  wanbonee
sppexTunnnit cnocol MY PEICHHN ¢ YUETOM ROAYMCHHMA HORMX IHaumil o
BEUICCTRAX M XHMMYECKIN PeakIiig;

OCYIICCTRANTE CAMOKOHTPOTE OCHTCARHOCTH HA OCHORC CAMODHLIHIS H
CHAMOOTIEHKH .

NPEJMETHBIE PEIY. ILTATHI

[peaveriiie peryaLTar OCBOCHHS NPOIPaMMid 1O XHMUH Hit yrayGnéumos
VPORHE HA YPORHE cpeaHero obliero obpasoRaHHs BEAOMAOT cretmpuieckiie
AnN yeGHOro npeaMeta « XHsMuss HayMHLES THAHN, YMEHRE 0 cnocobu aeicTami
N0 OCROCHHKY, MHTEPIPETALNI H DPCOGPUIOBAHMID THAHHIA, BHIL NCHTEILHOCTH
N0 NOAYHCHHID HOBOTO IHAHMA M NPHMCHCHMIO YHaHHA B pauiMYHmX yucOHEIX
CHTYULIHAX. & TAKKC B PCAALHBIX KHIHCHHRIX CHTYALMEX, CEBNTAHHIY ¢ xumucil. B
NpOrpaMMe M0 XHMHH OPCIMETHRIC POIVILTATE NPCICTBANCHA N0 To/laM
HIYYCHHN.

10 KJIACC

lNMpeavernnie  pesyantand  ocnoeHns  Kypea  «Oprainucckas  XHMHan
OTPRAANIT:

ClHPOPMUPOBAHNOCTE NPEICTARIEHNI: O MECTE M THAYCHHN OPIAHHYMECKDR
XHMHN B CHCTEME CCTECTBEHNLX Hayk W & poan B obDecneweHnn yoroiMHBoro

PAIBNTHN MCIOBESHCCTRA B PEMICHHN NPoBIEM IKONOINYECKoil, IHepreTHueckoi M



nuiesol OCIONACHOCTH, B PASEHTIN MCIMIIMHLE, COLTAHNN HOBMX MOTCPHATOR,
HOBMX  HCTOMHHMKOE  SHCPIHM, B ODCCOCUCHMNM  PALMOHANLHOID
NPUPOACGHOILIORAHIN, B GOPMHPOBIHNN MUpOBOIIPpCHUN M olwel Kyabrypud
GEOONCKA, A TREKC ROAOIWMCECKH  OGOCHORARNOITD OTHOWCHHN K CROCMY
UVIOPOBLI i Bplpoanolt cpeae;

RaieHHe  cHoremoll  xumpneckux  sHanmil,  koTopas  RIOMBCT:
OCHOBOTIOTATMIOUIHE NOHATHA — XHMANCCKII WISMCHT, ATOM, RAPO W WICKTPOHIAN
obosouka atoma, s-, p-, d-atouHme opbutasn, ocHoRHoT W BOIGYRASHHOS
COCTORMMN  aToMa, BpIUNAINN  aToMEMX  opbuTancil, wow, wmonekyna,
RUIEHTHOCTE, MIEKTPOOTPHLATENRMOCTE, CTENEHL OKHCIEHHN, XHMHMECKIN CRNIL,
MOUTE, MOJINPIEN MacCa, MOASPHKIL o0ém, yraepoanmil cxeseT, GynKumonLiLuan
TPy,  pAINKAL, CTPYKTYpHBIC (opMyist  (passépHyTie, CORPAmIEHNBIC,
CKCACTHRIC), IDOMCPHA CTPYETYPHAS M APOCTPAHCTBCHHAS  (MCOMCTPHYCCKAR,
ONTHYCCKAR ),  WIOMCPRL, TOMONOTHYMCCKHIL PRI FOMOUIOIH,  VITICBOZOPMOLL,
KHCAOPOd- M @OTCOICPAMIME OPIANHYCCKNHE COCIMHEHHN, MOHOMED. NOTHMEP.
CTPYETYPHOC  IBCHO, BMCOKOMOICKYINPHBIC COCAIMHCHHN.  TCOPHIL  SaKOHW
(nepunoaecknil saxon JI H. Mewaencesa, Teopis CTpocHHE OPrasieckmx
petiecT® A. M. ByTacpona, mKon cOXpaHCHNN MACCH! BCUICCTH, TAKOH COXPAHCHHN
H  OPCEPAICHMS  HEPIHH NP XHMEYCCKHX  PCAKIHEX), MMKOHOMEPHOCTH,
CHMBOIHYSCKIA WILK XHMIH, MHPOBOTIPCHYCCKHS THANNN, JCKALIHE B OCHORE
DOHAMAHHE ITPHIHHROCTH H CHOTEMHOCTH XHMHYCCKHN SRICHUI; NPCACTaRICHIN
O MEXAHIIMAN  XHMHHCCKHN  PCAKIHE, TEPMOMHAMMYSCKHY H KHHCTHUCCKHX
MKOHOMEPHOCTEX IIX IPOTERAMMEL, O KIaMMHOM RIHEHIH ATOMOB W FPYIIN ATOMOR
B sonesyaax (mutyeramieil 0 sesosmepustil speeri, opsenrrantit | i 11 posa);
dakronornveckine cBeiedid o ceolicTrax. coctase, Boaydenin M Gewnaciom
MCNOMLIOBAHNN  RUKHEIHX OPralHYecknX BemecTs B OuTy M npaKriveckol
ACATENLHOCTH  YCHOBEKN, ODUIMX  HBYMHMX — OPHHIMOAN  XHMEYECKOTO
APOHIBOACTES (HA IPHMEPe NPOHIBOACTEA MeTaHoAa, NepepaboTin Hedmu),

CPOPMIPORAHHOCTE YMEHII: RUNBINTE XAPAKTCPHLE NPHIHAKH DNOHSTRIL
VCTAHABTHBATE HX B3AHMOCENTE, HCIOALIOBITE COOTBCTCTRYIMIME NOHNTHA [pH
ONICAHNH COCTARS, CTPOCHHA H CBONCTS OPraHH4CCKIX COCMHCHME,

CPOPMUPOBAHIOCTE YMEHHT:

METOALIONATE XHMMYCCKYID CHMBOIMKY JUIN COCTAMICHNA MOICKYASPHLNX W
CTPYETYPHMX (PaindpiyTiix, CORPAIEHNLIX # CKLICTHRIX) GOpMY I Opranricckux
BCILCCTR,

COCTARINTE YPARHCHMN XHMHYCCKUX Peakinil W PackpuBaTh X CYVIIHOCTS
OKNCANTEABHO-BOCCTAHOBHTEALHKMX  peakiiil  NOCPEICTROM  COCTRIICHMA
wekTponnoro  Gasanca mix  peakumil, peakumit wonmoro obscun  nyTéM
COCTARMCHIA HX OIHBIX W CORPRILEHNKY HOTHBIX YPanHei,



WHOTARIHBATE MOJSIH MOICKY] OPraHHYMECKHX BEIECTR 108 HILTKOCTPallMK
nmﬂmnnmﬂumw

cHOPMUPORANHOCTE YMcHI: YCTARAMIMEATE IPHHALICKHOCTE WIYSICHHEIX
OPIAHMYECKHX  BEUICCTH 1O MX  COCTARY W CTPOSHMID K ofipeacndiHoMy
Kmecy rpynne  cocamneHnil, JaRaTh MM HRIBAHHE 10 CHCTEMaTHWeCKol
nomenkaatrype (IUPAC) n npusoants TpHBHATLHLIE HATBAHMR N8 OTACILHLIX
NPEACTARNTEACH OPraNHYCCKHX BEIeCT (FTHACH, AUCTRICH, TONVOUL, [IHICHIN,
FIHACHTANKOL, (penon, GOPMAILACIIVL, AUCTATRISTIL, AINSTOH, MYypaskHEad
KHCAOTH, YECYCHAN KHCAHOTA, CTEAPHHOBAR, OACHHOREN, ITATEMHTHHOBAN KHCIOTH,
FAWIDEH, ABSHHN, MAALTORE, PPYKTOME, AMMITHE, JTHBIILL, MIOUPEH, XA0ponpe,

CTHpOA W apyrmse);

CHOPMHPOBAHHOCTE  YMCHIA ONPCICANTS B XHMEYeckoll CcBRIM B
OPTAHHYCCKMX  COCAMHCHMAY (KOBANCHTHAR I HOHHAN CBSYL, O- M N-CRNIh,
BOJOPOTHANR CRNTL),

CHOPMHPOBAMHOCTE  YMCHHS HPHMCHNTL NOJOKCHHS  TEOPHH  CTPOCHHS
oprassuecknx semecrs A. M. byracposa ans ofmacsenns sanscnsoctn caolicTs

BCUICCTR O HX COCTARA M CTPOCHHN,

CHOPMHPOBAHHOCTE  YMCHHA  XapakTcpHIOBATL  COCTAR,  CTPOCHME,
araecke 0 XEMBMECKHE CRONCTRA THIMMHLX PEACTARMTEACH PaLIHMHLY
KIACCON OPFANHYCCKHNY BCUCCTH, AlkaHon, WHKIOAIKANOD, AIKCHOR, LIKLINCHOR,
ANKHHOR, GPOMATHYCCKHY  VIACROAOPOSOE, CHOMPTOR, MILICTION KETOHOR,
KRpOOHOBKIX KHCAOT, NPOCTHX M CA0KHLN wpupos, BMpos, nTpocoenieniii n
AMMEHOR, AMHHOKHCAOT, Geakol, YINCBOAOK (MOMO-, M- H  DOXHCAXSPHION),
WETOCTPHPORATE  TEHETHYMECKYIO  CRNIL  MEKIY  HHMH VPaRIEHMRMK
COOTBETCTRYIOMIMY  XHMHYCCKHN  peakuuii ¢  HCHOALIOBAHNEM  CTPYKTYPHBIX
dopmy.,

CHOPMHPOBANHOCTL  YMCHIE DOATHEPAIATE HO KOHEPSTHRX NpHMCpax
NAPAKTED JABHCHMOCTH PEAKIIMOHHON CRocODHOCTH OPIraHMYMEeCKHX coenHeHii o1
KPATHOCTH M THIG KOBATEHTHON CRNOIM (0= # T-CRETH ), BUBIMHOID RIHSHIR ATOMOR
H IPYII ATOMOB B MOJCKY AN,

CPOPMEPOBAHIOCTE YMCHMA XAPAKTCPHIOBATE HCTOMHMKH YIICBOLOPOIHOND
cupsd  (wedorn, pprpopiii  raa,  yroas), cnocobu  oro  nopepaboTeM M
NPAKTHYCCKOS HPHMCHEHIG TPOAYKTOR HepepaboTin;

chOPMHPOBAHNOCTE RALICHHE cHCTeMOl IHAHMEA O COTECTBCHIO-HAYMHLIX
METOLAX NOSHAHKE — HOOUIOACHIN, WIMCPCHHN, MOJICAHPOBANNN, MCNCPUMCHTE
(PeaLHOM W MMCACHIOM) Il YMCIMS IPHMCHETE TTI0 SHANNS,

CPOPMUPORAHHOCTE  YMCHIN  (PHMCHNTE  OCHORHLE  ONCpalinm
MMCHHTENRHON ACHTEAMIOCTH — AHRINI M CMHTEY, cpantenne, obobimcnme,
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DOHSTHEMN W OPSACTARICHHAMM JAPVINX CCTECTRONHO-HAYIHLX HpeiMeTon s
fGoage OCOMMHHOID  UOHNMAHIR CYUIHOCTH  MATCPIAILHOTO  CANNCTRA  MHpa,
HCIOMLIOBATE CHCTEMHLIC THANME N0 opradiyeckofl xusmm ans obuscHenus W
OPOUHOTPORAHNA NRICHI, HMCIOUIIK eCTCCTREHHO-HAYIHYIO NPHPOIY;

CPOPMUPOBAHNOCTE  YMEHNIE:  NPOBOANTL  POcYETIL D0 XIMIYCCKHM
dopuyaas B YpasHEHNNM XHMHUCCKNX PEakiiMil ¢ HenOaLIosauies Hrinieckny
peanin  (Macca, ofidM  rE0R,  KOTHYMECTRO  BEIIECTRA), NapaKTEPHIVIONIMX
BEMIECTRA ¢ KOAMYECTRCHNON CTOPONL: PacteTid D0 HEXORICHIID XnMHYecKoil
GopMYIR BCIICCTRBA N0 INBCCTHEIM MACCOBLIM TOINM XHMIMCCKHX WIEMCHTOH,
OPOIVETAM CTOPAHNA, IIOTHOCTI MI0oOPUIHLX BEIICCTE,

CPOPMIPOBAHHOUTE YMCHIIL MPOTHOIMPOSATE, AHLTINTHPOBATE H OLCHHBATH
¢ noasumil | owonormeckoll | GesonacHocTn nocscactams  Gutosolt  w
DPOHIBOICTRCHRON  JCNTOIBHOCTH  MenoBeka, caisammoll ¢ nepepaborkod
BCIICCTR, HCTIOUILIOBATE MNOIYSICHHEIC THAHKE JUTE TPUHHSTHE TPAMOTHLWX peibcHii
npolies B CHTYRIMNX, CRUANHIY ¢ XHMHCl;

CHOPMUPOBAHHOCTE YMEHRIL CAMOCTONTEALHO ILIAHMPOBATE M IPOBOIHTE
KHMHNOCKHA  SKCOCPUMEHT (NOAYSCHNE B HIVICHHE CBORCTR  OPraHiYeckux
BCIHCCTE, KOMECTBCHHMC Poakilii  VIICROAOPOAON PaviiiHMX  KIACCOR W
KHCAOPOACOACPRALNY OPraliYecKkiX BEUICCTH, PIlcHIIE SRCHCPHMEH TIILNLIX
WY N0 PACHOAMABAHNIO OPIANAYCCENY BEIECTH) ¢ cobNoacHMes mpaBI
Gesonacnoro olpamenns ¢ BeUECTBAMH N JabopaTopHLIM  0GOPYIOBINNEM,
GopMyIHPORSTE  HElh  WCCHCAOBAHMA, NpEICTARINTL B pavirisoil  dopue
MM“WMW“HWHIM

CPOPMHPOBAHHOCTE YMCHHI:

cOlUIOARTE NPABKIIA IKOAOTHMECKH Hefeco0bpaHon noseacHns B OuTy M
TPYAOBOH NESTENLHOCTH B UMK COXPAHCHHS CBOCTD 1IOPORLS, OKpyamomed
OPRPOIHOH CPedsl M JOCTICKCHIN o YCTONMHBOID PasBHTHN;

OCOTHABATE OMAcHOCTE TOECHYOCTKOMD .m:ﬁcnm HE XKHBLC qﬂ‘llﬂﬂllhl
OIPEACHEHHMX OPTANNYMCCKHY BOUICCTR, NounMas ovuca noxasareas TUIK;

AHANHIPOBATE  UCICCOOOPEINOCTE IPHMCHCHES OPIRHNYMCCKHX BCILICCTR B
NPOMBEILICHHOCTH # B GLITY © TOMKH IPCHES COOTHOMICHIS PHCK-TI001a;

CHOPMIPOBEHIOCTE  YMCHHI: OCYIICCTRANTE  UCACHANPARICHEBIN  DONCK
AHMHCCKOR HMBOPMALIHN B PATIHEILX BETOMMMKAY (HaywHan i yeOno-nayanas
ANTEPATYPA, CPeacTna Maccosoi wudopmain, Hurepuer n apyrue), Kpurniccxn
AHATHIHPORATE XHMIICCKYW) HHpOpMaING, nepepabaTBaTs e i HCHOILIOBATE
B COOTRETCTRHM ¢ NocTamscHiol ye9eOnol waaaeil.



11 KJACT

[lpeadernnie pesyasTarel ochocHHA kypea «O0mas o HeopraHWieckas
XHMHAS OTPREAROT!

CHOPMUPORANNOCTE  HpeACTARICHME: O MATEPHAILHOM CAMNCTEE Mupa,
MKOHOMCPHOCTEX Il NOTHARAEMOCTI NEACHUT NPHPO/ILL, © MOCTC H IHANCHMH
XHMHH B CHCTEME CCTCCTBOHHLIX Hayk W of poan B obecnescnnn yerolivunoro
POIRHTHE, B PCIBCHHH NpolaeM IKONOrHYecKol, MWHEPreTHIeckol n muesoi
GeanacnocTn, B POBiTHN MEAMUNHE, COVIANNN HOBRX MATCPHAIOR, BONWX
HCTOMHUKOR 3HEPTHI, B O0SCUCYEHNN PRUHONLILHOIT IPHPOIONOILIORANAE, §
opsposamin  MuposoTIpeHHN M oGwiell  KyINTYPR  MelOBeKR, §  TEKKE
WOAOITHIECKN  ODOCHOBAHNOID OTHOWENNN K CBOEMY VIOPOBKKD I NPHPOANGI
cpeic,

BAAIcHHE  cucTremolt  xummweckux  wHadmil,  KoTopan | BEMOMACT:
OCHOROIOAANIIOIINE  NOHNTHA — XHMHYCCKHI WIEMEHT, aTOoM, SUIPO  aToMa,
HOTON, ViEKTpoiHa oboaouks atoMa, s-, p-, d-atomunie opbrTam, ocnonnoe u
BOSOYRAEHHOC COCTORHHN aToma, rHOpuusanMs atoMaux  opbutanch, wow,
MOOCKYIA,  BANCHTHOCTEL,  MIEKTPOOTPHLATCILHOCTE,  CTCNCHE  OKNCICHHA,
XHMHMCCKAN  CRATL  (KOBANCHTHAS, HOHHAN, MCTAUIMYCCKAN,  BOOPOIHASN ),
KPHCTILIMYCCRAN  PeindTia, XEMHYCCKAN PCAKUHA, PACTBOP, MIEKTPOUHTM,
HOVICKTPOANTE, VIKTPOANTHYCCKAN JINCOOLMMUMN, CTeNCHL  AWCCOLMatLit,
BOJOPOHAA  NOKAIATCAL, OKHCAWTCOL, BOCCTAHOBNTENL, TerloBoll okt
XHMHUHECKON PEakipiy, CROPOCTE XHMHHECKO PeakiMi, XHMHUCCKOS PABHOBOCHE,
TEOPIHH 1 JAKOHK (TCOPHN AIEKTPOIMTHYECKOR AMCCOLMMDIN, TepHoreckmi
sakon JLH. Menaeneena, mxon coXpanenng Macchl BEICCTE, KON COXPANSHHT W
NPpERPAlEHIE SHEPIHH TPH XHMHYECKAX PCakiiMix, WMEOH NOCTONHCTEY COCTaRn
BEUICCTR, JAK0H ACHCTIVIONHX MOICC). MMKONOMEPHOCTH, CHMBOIMYCCKIN K
XHMHH, MHPOBOTIDEHWCCKHE  IHAMMN, JCKLIME B OCHOBE  NOHHMAHNA
OPHYMHHHOCTH W CHCTEMHOCTH  XWMHYCCKHX  WAncHull,  compemchiline
NPeACTARICHIA O CTPOCHHN BEIECTEA Hi ATOMHOM, WOHHO-MONSKYINPHOM W
HAAMOJCKVANDHOM  YPOBHEX; MPCACTARICHHE O  MCXAHIGMAX  XHMIYOCKHX
P:llll.ll[. TepsMOIHHAMBYCUKHY (1] EHHCTHYMCCKIHXY JIKOHOMCPHOCTRX HX
MPOTEKAINA, O XHMMUCCKOM PARMOBCCHM, PACTROPAX M JANCHCPCHMX CHCTCMAX;
(paxTonorUecKNe CRCICHIN O CROCTBAX, COCTARS, NOIYYCHIN M BCOnacHoM
HCHOALIORANMN Basmefiix. Heopranmieckiy petecTn & GuTy B npakTiieckoil
JCRTEABHOCTH  Seaonexn,  ODUMX  BAYIHWX  IPHHIINAX  XEMEYCCKONo
PONIBOACTE;

CROPMUPORANHOCTE YMEHHI: BRMRANTE XAPAKTEPHIWE TPHINAKK NoHETI,
YOTAHARINBATE WX RIANMOCHAN 1L, HCNOALIORITE COOTRETCTRYIOME MOHNTHE IPH
ONNCAHHN HEOPTRHIMECKHX BEUICCTR W HX Ipeapatieniil;



CHOpPMHPOBAHHOCTE YMCHMSE HONOILIOBATE XHMHYECKYI0 CHMBONHKY LUK
COCTARACHRA  GOpMYN BClICCTE W ypasneHull XeMuveckMx  peasumil,
cHcTeMaTiMeckyio soscenknatypy (IUPAC) # 1pHBMATEHLIC HASBAHME OTACILHEIX
BeICCTR;

CHOPMUPOBAHHOCTE YMEHNE ONPEACIRTEI BAICHTHOCTE B CTENCHL ORWCICHIN
AHMHHCCKEX WICMEHTOR B COCTMNCHNEX, RIUL XHMIMeCKol CBIH (KoBAACHTHAS,
HOHHAR, MCTALIHMCCKEN, BOAOPOAHAN), THN  KpHCTALMMeCKoll  peméren
KOHKPETHOTO BEIICCTRA;

CPOPMIPORANHOCTE YMEHNA OOLICHNTE JBUCHMOCTE CRONCTE BEllecTn o7
B XHMMSECKON CRNIH M THDA  KpMCTRILTHYECKOR  peméTen, obDMenHnil W
NOHOPHO-EKUETTTOPHII MEXANIME 0OPanIOBAINE KORLIEWTHON CRNIN;

chOPMHPOBAHHOCTE  YMEHEA:  KIMCCHHIIPOBATE.  HEOPFAHNYICCKNE
BCICCTEA (10 MX COCTARY, XHMHYCCKNE PEAKIIMN DO PAVIHYHEIM IpHISaKaM {(4ncny
H COCTABY PEarupyiolliX BEIleCTH, TEIoBoMY MhexTy peakinn, HIMCHEHHIO
crencuell  okMCAICHHA  ViemeHToR, OoOpPATHMOCTH, VMACTHIO KaTAWmTOpa M
JAPYTHE Y CAMOCTONTEALHO BROHPATE OCHOBAHHR N KPHTCPHER LIS KIsccHQHKALINR
HIYMACMBIX BCIICCTE M XEMEMOCKIX peakiinil;

CHOPMHPOBANHOCTE YMCHHA PACKPRBATH CMBICH NCpHOIHSeckoro Jakoma J1,
H. Menacacena it ACMORCTPHPOBATE €10 CHETEMATHINPYIMIYIO, OOLSCHHTCILHYIO
W Opor oCTHMCCKY 1o (ry KL,

CHOPMHPORAHIOCTE  YMCHNIL  XapakTepiiosaTsh WICKTPOHHOC  CTpOCHNE
ATOMON §l HOHOR XHMHHOCKHX  WICMEHTON DCPBOIO-MCTREPTONO  NEPHOIoN
Nepuojpmeckoit. oncremis  JLH. Mennencena,  #enofbsys  NOMETHA
CYHEPIETHYECKNE YPORINS, «NEPIETHYECKHE NOJYPORIIS, «s-, p-, d-arosmise
OpHTAIHD, WOCHOBHOE H BOIOYRISHIOE WHEPTETHUECKHE COCTORHHE aToMaN,
OORACHNTE JKOHOMEPHOCTH HIMECHEHHS CBOICTE XHMIMECKHX VIEMEHTOB M MX

coeMBenil o peppogasm o rpynnas  [leppoamaeckot  cucremst JI W
Mennencens, BAICHTHRIC BOTMORHOCTH ATOMOB WICMCHTON HA OCHOBE CTPOCHUN
WX MIEKTPOHRKX obonouek;

chopMIpOBAHROCTE  YMeHMil:  XapakTepHiosate  (onicwBath)  obmme
XHMHYCCKNE  CBOCTEA  BOICCTE PAVINYHEX  KIBCCOB,  NOATBCPAIATE
CYIICCTROBANNE TTHCTHYCCKON CRNOIN MOKLY HCOPIBHWITCKHMH BCLICCTRAMM
AOMOUILIO YPARHCHI COOTHCTCTIYIOUIMX XHMHYSCKHX peakiii;

ChOPMHPOBANNOCTY  YMCHHN  PACKPMBATE  CYIIHOCTE:  OKHCIHTEILHD-
BOCCTAHOBNTEALILIX PCAKI NOCPEACTBOM COCTARICHNS WICKTpoNNOro Garanca
YIMX peakumii; peakiil nonnoro obGMeHa NYTEM COCTARACHNR WX DNOMNMX W
COKpRIGHHMX  BMOMHMX  ypasdcumil;  peakumii  rwpoanaa:  peakiinfi
KOMILIEKCOOOpaIORaiig (Ha TPIMEPE NUIPOKCOKOMILICKCOB MK H aTioMMii )



ChopMUPOBANHOCTE  YMCHNE ODLRECHATE RKOHOMCPHOCTH  NPOTCKAHHR
XHMHCCKHX peakimil © y9€ToM HX MHCPIeTHICCKHX XAPAKTCPHCTHE, XapakTep
HIMCHCHMA CKOPOCTH  XMMHYCCKOl peakiiiit § SaBHCHMOCTH 0T  PaliMYHLIX
(aKTOpON, § TAKKS XSPAKTED CUMCUICHNUE XHMHMCCKOID PARNOBCCHS 110 IIHSHUCM
e soaaehicrani (npuaim Jle Wavease);

CHOPMHPOBANIOCTE  YMCHHS  XAPAKTCPIOIORATL  XHMWSCCKHE  PEakitin,
BEAAHE B OCHOBE TPOMBILIEHROND NONYMEHHS Copioll KHCIOTRL aMMIakD,

ODINE  HaYyUHKE DPUHINITH  XHMHYSCKNX  NPOIIBOJCTH,  UeIeCODBRETHOCTL
TPHMEHCHHE HEOPTAHHYECKHX BEUIECTE B DPOMBIILIEHHOCTH W B GRTY © TOMKR
IPEHMR COOTHOMIEHNN PHCK-M00H 1

CHOPMIPOBANNOCTE  RANIEHNN  CHCTEMONR HANMI 0 METORAX  HAYIHOTO
noyHanns  swicHnii npupoas —  HalmONcHME, MIMCPCHHC, MOICTMPORAHNE,
WCHCPUMEHT (peanbiibil M MBICAICHELIL), HCNOTLIVEMKIX B CCTCCTRCHEMY HAYKAX,
VMCHHE IPHMCHATE ¥TH THAHHE (PR IKCTICPHMEHTANBHOM HCCICIOBAHNH BCIICCTHE
oo oDLRCHCHIE  XHMHYCOKHY  sRacHMll, MMOOUINY  MECTD B IpHpoc,
NpAKTHYCCKOH JCATENBHOCTH YC/IOBCK W B NOBCCARCRHAON MITTHN;

CPOPMUPOBANIOCTE YMOHAN BRSRANTE BIMHMOCRAIE XHMHYCCKNX IHaHRA ¢
NOHSTHEME § OPCACTARICHIAME JIPVINX CcCTOCTRCHHO-HAYHHKY DpcIMCTOR AN
Gotee OCOTHAHEONO HOHHMAHKS MATCPHAILHOID CIHHCTRA MBPQ,

CHOPMHPOBAHHOCTE  YMEHIA  HPOBOANTE  Pacifrsd: ©  HCHOILIOBAHMEM
NOHATHH «MacCOBaN A0JN BCHICCTHS B PACTBOPEH M «MOMIAPHAS KOHIICHTPAIlHN»;
MACCH BCICCTRa AN o0LEMA I N0 HIBECTHOMY KOUTHMECTRY BCIICCTR, MACCe
N oOBEMY QIHOIT W1 YUSCTRYIOUINX B PCakiie peuiecTs; Tensonoro spdexta
PEAKIIG THANCHHN BOIOPOANOIT NOKIISTENN POCTROPOR KWCHOT W mesovedl ¢
HIBCCTHON CTENEHLIO IMCCOmManni; Macchl (o0néMa, KOAHYMCCTBA RElleCTBa)
HPOAYETA PCKIMN, CCTH OJHO MY HCXOMHEX BEIECTH JAHO B BHIC PAcTBOpa ¢
ONpeeIEHHON MaccoBoll J0Mel PACcTBOPEHHOIO BELIECTEA WIH 18HO B HIDETHE
(HMeeT OpuUMeEcH); Q0N BRXOAA NPOAYKTE peakimy; OFbEMHEX oTHOWEHNR
FROOM,

CcPOPMIPUBAHHOCTE YMCHI: CAMOCTONTEILHO [UIAHHPOBATE W OPOBOINTS
xumpueckith  kcoepuMent  (Oposcacuie  peakuiii | monsoro  ofsena,
NOATBCPAICHNE KaUCCTRCHIOND COCTARA HCOPTANNYMCCKHX BCUICCTR, ONpeicicine
Cpedl PACTROPON BCHICCTE ¢ NOMOMLIO HILIIKATOPOR, WIVICHNC BINAHNE
PAOLIHMHMX  AKTOPOR  HA  CKOPOCTH  XMMMMeCKOll peakiunM,  peuicHie
ICHCPHMEHTAILNMX  Jaas9 no  Tesam  «Metaumirs #  sHemerawmas) ¢
colunoaenmnest npas GeronacHore oHpalICHNS ¢ BeIeCTRAMM 1 A1abopaTOPHLIM
obopyiosaunes,  GOPMYANPORITE  HEAL  HOCACAOBAMNN, NPEACTARINTE B
pavuianoi opyme peIVALTATH MWCOCPHMEHTE, AHATINMPOBATE W OUCHIRATH HX
JAOCTOREPHOCTL;



chopMEPOBAHHOCTE YMEHI: coBIOIATE NPABILLE DOILIOBANKE XiMUdeckof
nocyaoll # aabopatopHeim  obopylosaHies, OGPAINCHEN © BOUICCTEAMH B
COOTRETCTEMM € MHCTPYKUMAME N0 BRMICTHCHNIO AabOpaTopHBIX XMMEYCCKMX
ONLITOR, SKOAOIMYECKN  Uelccoobpaiiore noseacuus B OuTy W Tpyaonol
ACHTEARHOCTH B UEANK COXPAHSHIN CROCIO TIOPORLN, okpyEMOmeH npupoinol
cpeasl W JocTikeHns of yorollMMBOIO  POIMHTHS, OCOTHARATE ONACHOCTE
TOKCHYCCKOTO JCHICTHHN HA KHBRIC OPTaNHIME ONPEACHEHHEX HEOPTAHNYOCKHY
BEICCTE, NOMIMRR cMuica nokmarens TJK;

ClPOPMEPOBANAOCTE  YMERHI! OCYIIECTRASTE  USICHANPANIEHHLN  1OHCK
KHMHHECKOR MIPOPAMITIN B PEUIHMHLX WCTOMHIKEX (Naysnan 0 yetno-nayanan
anrepaTypa, cpeacTsa sacconoil wupopsaumi, Hireprer u apyrue), kpurntecsn

AHLTHIMPOBATE XHMHYCCKYI0 HHGOPMAMIO, nepepabaTBamy of # HCNOALIOBATE
B COOTBCTCTEIN ¢ nocTanacHBol yaeOuodi sazaneil.
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METOAMYMECKHE MATEPHAVTB LTH YUHTE DA
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