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Paficrs TPOTPEMME N0 XHMAH LIS YUALITHNCH 10-11 knaccon ofmeodpazoBATEIRIhIA
yupEkAcHHE paspaboTana Ha OCHORE e e panbHOND TOCYIaPCTREHHOND ofpasonarelbHoro
CTRIAPTA CReHEr e ODmETD oBpaIoRaHHA, PHMEPHOH NPOTPaMMEL cpeamera o0mens
o paIOBAAKA [0 XIMHH, paBouell MPOTPAMME! KYPCa XHMHH. paspaGoTanHoll K yaeDHHKaM
awtopos I'. E. Pymwmca n &. [ Dennmmana wis 10— 1 xoaceos obueofpasoRaTENEHRN
oprammsawsii. Adanacwesa M, H. M.: TTpocsemenne, 2020r.

[HoscHu LHAA TANHCKEA

[porpasyia PACCTITANR Ha (1 4 B neseI).
Moyuenue XHMMH A3 YPOBNE CpEMHETd oBmere ofpAIOBAHHA HANPAANCHO Ha AOCTHACHHC
CASTYIONLIEX TeJEed:

. neROEHME THaHE O ekl cocTaRNMOMEed CCTECTRCHHN = HAYHITOH KapTHHE MUPE,
Bk HEHIIHK XIMHYECKHX NOHATEAN, JEKOHAR | TOORHAR.
. CRIATNCHNE YMEHHAME IPHMEHATH HOTYHCHHEIC SHANHA 1A OOBACHEHHA PATHOODNETHRIN

CHMIHECKHX SWIEHAA M CBORCTE BENISCTE, OUSIKN PONH XHMHH B PAIBHTHH CORPEMEHHKIN
TEXHONOMHA # TOTYMSHHE HOREIX METCPHATOH,

. PRIBHTHE [IOIHABATENLHBX HITEPECOH W HHTELICK TYANbHEX cpocobuocTell B IpOIECcTT
CAMOCTORTESIRHOTD  (PUOBPSTEHAR  XHMITICCKHX AHAHAH €  HCIOABIOBAHHEM PALTHWHBIN
HETOYHHKOR HHOODMALHH, B TOM MHLIC BOMIEIOTEPHEIX,

' BOCOMTARNE YOSROSCHUOCTH B MOIMTHRHON [OON XHMHM B #HIHE  COBPEMCHHEOTO
GeCTRE, HeOOGXODHMOCTH XHMHHCCKH TPEMITHOTO OTHOUIEHHA K CBOCMY 3J0POBRID W
DEPYELOIIEH cpee;

. NPHMEHEHRE MOTYISHHED IHANHA 1 ysernil U Ge30MacROT0 HoNONEIOBIHHE BETIECTH
W MATEPHANOB B (RITY, CEBCKOM X0IAHCTHE H Hi APOIBOACTHE, PELICHHA NPARTHHECKHR JA13
A TOBCEIHEBHON HHAIHKH, NpeiylpekicHil qRACHNTE, HAROCALMY BPEA AIOPOHLID HCIOBEKS |
OKpYAROINER cpeae.

OBLIAA XAPAKTEFHCTHEA YYEBHOIO MPEJIMETA

Cpennee ofimee oBpRI0BAHAE — 3AKIIOTHTEIRHAT cTVOEHE OOMmero H0pasoRaN, Cogepaanne
cpeapero obilern obpasOBMiIA HANpaaTcHo Ha peINSHHE CAEAVIOUIHK 3aTat:

= 3aREpUICHAC obmeobpazoparensaoll  NOArOTOBKR & cootmercTeiH ¢ Jakomom  «00
obpazonannn B POw

» POWTHIAUMA OPSATPOPECCHORATEHOID ofero oOpATOBAHAR, TOIBOAAIOHETO phecIeHTh
IPEEMOTEEHHOCTE ODILETO B NpodeccHOHANEHOTO OOPAIOBAHHNA,

N neimel aaauetl ofyHena Ha HTHNe NOTYHEHHE CPEIHara offiero ofpuioBaHns ABAETCH
MoAroToREa  OOVHAFOWIMRCA K OCOIHAHNOMY apifopy  AaneHefimere  AHIHEHHOrO IIYTH.
OOyUBHOINHECE  A0NHHE CAMOCTORTEIEHD  HCHONKIORIATE npAOGPETENHA B WROAE CTRIT
AeRTEIBHOCTH B PEAnbHOR ME3H, 34 pameasMi y4eGHOTO NPDUCCCa. Cnassee Dend Cpealero
ofero ohpasoRAHNE COCTOAT:

¢ B POPMHEPORBAHHE QEJOCTHOTO npeCTARNCHNA O MHpe, OCHOBAHHOLO HEB NpROGPETEHHEY
JHAHMAK, YMEHHAX i criocobax s TenbHOCTH,

e § PHODPETEHEE DIBITA DOIHARAS, CAMONOIHAHHA, paIHootpaIHoil JERTENRHOCTH,

- § NOIFOTOBKE K OCOIRAHHOMY BRIGOpY obpasoBaTeILHOH 1 npodece HOHATHHOH TRRCKTOPHH.
OeobennocTERD G6VIEHHA XHMHA B cpemueli muoae KBIHETCH ONOpA Ha IHEEHA, NOTYHEHILIC
(pK HIYMCHHE XHMHH B § 0 gnacca¥. AX PACHIMPEHNE, ¥ITyDICHHE H CHCTEMATHIANHA.



B naydaennn Kypea XMMuH Goibilas POk OTBOTHTCH XHMHYCCKOMY SKCTIEPHMEHTY, KOTOPLI
MPCACTRRICH MPAKTHYCCKHME PadoTani, JaDOPATOPHLIME ONLITAMH H ReMOHCTPALROHHRMU
SKCAepUMenTaML. OueHs Ba#IthiM JHIRETCH COOMIONCHAT MPARK/ TEXHUEH DEIOLACHOCTH TIPH
paboTe B xEMAYECKOH nabopaTopin.

B KEGSECTBE HENNOCMNBIX CPMENRTHPo8 XEMHYSCKOTO 00pajOBAHMA BHICTYRAT OOBEKTHI,
MIVUREMEIE B KYPCE XHMHM, K KOTOpSM Y OOVYAIOIAXCSs  (OPMHPYETCA  HEHHOCTHOC
OTHOMIGHHE.

OCHOBY ROTHOGUMEIBHELY HENHOCTMEL COCTEBTAIOT HAYYHbIS IHEHAR W HaYGYHEIE METOL
NOIHAHHE

PassHTHe NOIHABATENLARIY [CHHOCTHMX OPHCHTAINH COJCPAAHNR KYPCE XHMHH DOIBOJACT
e OPMEPOEATE

* YRAKHTENBEOS OTHOIIEHHE F COMLIATEIRHOA, TROPICCKON NesTe ThHOCTH;

= [IDHHMAaHHE HE{FEHQIMH{IETH 'mnptmn:'-u EIEPEEH. ACHTIH

= popefHOCTE B DEYCIORHOM BEIIOTHEHHH OPABRI Ge30MacHore HCIOIbSOBAHHA REUECTH B
MDBCEIHERHON MHTHH;

¢« COTHATETRHEM BRG0p Gyvavinedt npodetenoHaILROM MEHTENRHACTH.

Kype xuMay ofIagaer BOIMOBHOCTIMH A0 POPMHPOBAHHA KOMMYHUKAMUEHBIY WeRROCIEN,
OCHOBY KOTOPRIX COCTARIAT NPOIiece oDIEHNE H FPAMOTHASA Peib, CIoCODCTRYIOUIHE:

* MPABHIILHOMY HCTIOIRIOBAHNIO XHMHYCCKOH TEPMHHMIONHY;

¢ pasBHTHI} NOTPEOHOCTH BOCTH JHATOT, BRICHYUIHBATE MHCHRE ONMOHEHTA, YHSCTROBATE &
THCKYCCHH,

¢ PATEATHIY CNOCOBHOCTH OTRPRITO RHPAKATE W APTYMEHTHPORAHAO OTCTAHBATE CHOKY TOUKY
APEHNA,

Onueanne MecTa vaebuoro npeavers B yaednom naane MEKOY COL 20 no yaeGnomy
NPEAMETY «XHMuT).

Pafouss nporpadya K y4eOuukay antopos 1. E, Pymmeraca 1 @, I Deawamana s 10—11
knaccor obmecipasoparelndal  opranmanull paipaboTada B COOTBETCTEHH © BaincHmM
yaehuLDd MIAHCM 108 CTYICHH cpexnero cbmero ofpatoparms. Xumus wiyuaerca ¢ 10 no 11
kaacenl, Ooumee wueno vaeGimy 98cos 38 2 roga odvueHna — 68, w3 vux 34 (1 u B weneao) a 10
knacee, 34 (1 4 s venemo) 8 11 Knacee,

OcHOBHLIMA  OpolIeMAME  XAMIE  ARDDOTCA HIYIeHHe COCTABA B CTPOEHHA  BElUECTS,
TERHCHMOCTH HX CROFICTA OT CTPOCHHA, KOHCTPYHPOBAHHE BEIICCTS C JRAAHHBIMH CROACTRAMH,
ACCACIOBRHNG TAKOHOMEPHOCTEN XMMISECKNN MPEBPAIEH o nyTel YIPARIEHHS HMH B HeIux
MOy HCHHE BEIISCTH, MATCPHAIOE, SHCPIHA

Fype 10 knseca asaxkomeT O00VIREMINXCH €O CTPOSHMEM, XHMWYECKHMH CROACTEAMM,
peofeROCTIME criocafoB noayaEng i oBJACTIMA DPIMEHEHHA OPTAHRYECKHX COeTHNeHNT.

JapepumTensust stan (11 gnacce) sanpasnes Ha o0obineRHe, PACIIHPEHHE HMEIOUIAXCH
VHAKHIT [MXONLHAKDE 0 SeTRIPEM BLIICHAIBAHHKIM OJ0KAM H H3YNCHHE NATOr0 Gioka XHMuA ¥
WH3HE, IPHIBAHHOTD JATE BEITYCKHFCEME MPMKIATHER JHAHIN B YMEHH,

ILaanspyevpie peavibTEThl IVSCHIE VAN NPEIMera « XMy

B peaynirare wavaenns yue0ROrO OpeaMeTa «AHMHE® HE YPOBHC Cpeamcro obimero
OB pPEIOBAHHNA
BrimyckIHK HAYSHTCR:
*  PACKPRIBATL HE ApUMepax podk XHMHE B QOPMHPOBIHEH COBPEMEHHONA HaywHO
KAPTHHB MHPA I B IPEETHYECKOH Qe TCIRHOCTH S T0RCKE;
* IDCMOHCIPDHDOBATE HA TPHMESpAX  B3aHMOCBHLE  MEHUDY XHMHEH H  ApYTHMH
CCTECTREHHEIMH HAYKAMMN;
*  PACKPLIBATD Ha MPHMEPAX MOCREHEE TEOPHH XEMIYeckore etpoeang AM. byrneposa;



BrinycKHHE MO0y 48T BOIMOKHOCTE Hay 4HTLUHE:

s ULTRICIIPUPONLITL Wi APUMEDGX CIUHOETENNE U IB0T0HNK OPSANINECKOR UM KK
AV HE PARINSHBX GCMAPIYCCRI FMENAY €€ DASEUMLIAL

& LOROILIEGME MEMOOB HOYYNO0SG NESHOHLR RPN GEIOINENRE APOEKMOR U yrelmio-
HECTEOOREMETRCRIET  THOGN RO WIVNEHIN  CHONCTE,  CROcoBos  RONVYeRuR M
PUCTOTHASIHUA OP2EHUNECKUE Seujecs;

s offsRcHRmE  HENpOAY 1 chocofihl  OGPGI0SENUR  XUMNNECKON  CRRIN: KORANEHMNOT
(MOIRPHON, HEMOIAPNOIL), WONIOH, MEMQIANECKOI, FOCOPOIRON — € YETBID OFPeOEIEntR
XUMUNECKON GRIMEENOCTIN §€ e CmE;

*  VCMQUOEIIEANTE ZENEMUYECKYR) CERTH MENCY KIACCAWN OPRGHUNECKUR SEIHECHIn (il
fOCHOBINER  MPEHEITHL ThNOE BOIMONMHOCME BOIVIEHER  apdaiilifecRin COSALHEH T
SAOANHEI0 COCTINED L CHIPME LA

o VCM@nGEITEaNE SIAUMOCERTI wencdy daiomant W meapuel, RPUNINGH 4 CTedcmFie
PP NALTHRE FPOBASMEBIE CUMVARUE 1 O00CHEREIUN APENIMaEMsT PEUeHull va DCHOsE
TRMUBECKHX FHANWIL

Copepmanme yeinoro opeavMeTa
10raace (347 14 B HEOSTHO )

Teopna YWMMYECKOrD CTPOSHHN OpraMudecknx coemunenuii. [lpapons xwmmdeckux
cBsyeil

Oprapudeckne pemecTsa. [loasneHne # PAIBHTHE OPTaHMYecKOR XHMEH Kk HayEl.
XIMHYECKOE CIPUSHAE KAE DOPRIDK COS[MHEHHA OTOMOB B MONCKYNE COTHACHO WX
BACHTHOCTH. (OCHOBHEE [IONMKEHHA  TEOPHH  XHMHYSCKOD0 CTPOEHHS  OPIaHHYECKHX
coemmpennfi AM. Byvrieposa. Vraepoauwil cxener opranndeécxofi Monexynbl. KpaTeEOCTH
WHMETRCKOH CBERH, 3UEMCHMOCTE CROHCTE BSCUIEOTE OT XHMHYSCKOND CTPOCHUE MOACKYT.
Wiomeprn ® maosmépul. [Momaree o dyakuuonansioli rpynne, [IpHALHNE KhaccHikaim
OPFEHHMYSCKAX coemMHcHuE, CHOTEMOTHISCKAT MERIYHAPOIHAR HOMENKIATYPE M NHHIHIIL
ofpaioRaHAS BA3RAHAA OPraHiYeckix coeInHeHINA,
MecTo i THAUSHAC OPrAHHYECKOR KIUAMAR B CHCTEME SCTECTREHHEIX HAYK.
Yiiepo opotb

[Ipemembibie VITEBOIOPOIL (ANKaHE ). Cmpoente Motesyis memana. [oMOIorHHeckni
pan ikanos, Tosonors. Mesayiepo;Hae BOMENKTATYPA Opradmdeckuy semecrs. Haomepus
VIIEPOANOTD  CRENETH,  JakoHOMEPHOCTH INMCHCHNT (PUAM4ecKHX  CBOMCTE. XHMU4LCKue
cBORCTEA (HE NpHMEDE METARA ¥ 3TAHA) PEAKIME  SaMemneHMA  (TRIOrCHHPOBAHHC),
ACTHIPHPORRHIN KAK CIOCO0E TRIVHEHEE BANHERIIHY COSOMHCHNA B OPTAHAYECKOM CHHTCSHE,
Fopenne METAHE KAK OJHH M3 OCHOBHRIX HCTOUHHKOB TEMN4 B OPOMBIIIEHNOCTH H anrTy,
wroepuaayuy  aavaned, Lerne peacyun Ceoboduste padusain.  latozenonpouseodime
(otFayos. HAXORICHES B IPHpOLE H NPHMEHCHHAS ANKAEHOB.

Kparone cexzn. Henpeienshpe yracsoaopoml, AdkeHnl. Cmpoenue Matek)ib
smerena,  sp—d utipudicayus,  [omonorndecknil pen ankeros.  Homemsomarypa.  Hzomepes
VITIEpOAHOrD CRENETA M MOJKKCHHN KPATHON CBAIN B Moneryne. XHMIMeCKHe CBOHCTBA (Ha
HPHMEPE STHASHAY PeRKIME NPRCOCTHHEHAR (TANOICHAPOBAINE, HOPEPOSINIE, THIPIIAHL,
PHOPMGELIOPENEEIGANME)  KEEK cnocod  moayuenHs GVHENHOHATEHBIN T POHYBOTHETY
VIgesoLopogos, roperns.  [pasiwie  Mapiospurosd,  BecokeuoneRVasphsle  COCOieHiE.
Kayecmeenmbie peaxyun g dgodpyo  césre  TIONHMEPHISINAA  ITHACHA KAK OCHOBHOC
HAMPABICHAC eF0 Wenoibiosannd, [onmaThien kak KpYNUCTOHBARHAA TPOTYKT XHMHHSCKO0
NpoHIRoACTEA. [IpHMeHeH e STHACHA,

Angumrenst ® gayived. [loHAaTHe o0 ATKANHCHEX KK VITEZBOJOPOIEX © JBYMA
arofiaEMit cESaAMK, [Tonmvepeins aupaukna (Syteamena-1.3) Kagk cnocol NOTIYHEHHR
CHHTETRUeCKOTO Kayayka. Fronpey (2-vwemunbymacuen-/,3). Harypanbabii o CHHTETHISCKRE
cayeyER, Byakasmsamas kayyykd. Peanna, [IpaMeHenne kayayka o pesunsl. Conprwciinsie



noHHMATE mansecknil omuich Tlepwoasueckorn sakona M. Mengereena o 1 erc
OCHOBE ODEACHATE JBHCHMOCTE CROMICTR XHMBYSCKHY WICMCHTOR M OOPaIOBAHHLIN MK
BEIIECTE OT MIEKTPOHHOIO CTPOCHHA HTOMOB;

OGTACHATS NPHYMHEL MAOTOOOPAINS REINECTE HA OCHOBE OBIIHX npeactapicHni of Hx
COCTOBE i CTPOEHHH,

NPHMEHATE TDARHAE CHOTEMATHMCCKOE MEdIYHAPOAHOH HWOMBHKTATYPM Kak CpeicTRa
PAIMICHIN B HACH THOHEALHE BEIMECTR 00 HY COCTABY W CTPOCHHKY,

COCTAATATL MOVICKYIHPHEIE W CTPYKTYPHEE GOPMYTRL OPraeHHMECKHX BELISCTS KAK
HOCHTEACH RHGOPMAIHE O CTPOSHMN BENIECTRA, 6r0 CEONCTRAX # NPHHATICHHOCTH K
ONPEJENCHHOMY KIACCY COSIHHEMUN;

XAPAKTCRIGOBATE  OPraHRYecKie BEieCTBA N0 COCTABY, CTPOSHMIO M CBOMCTEAM,
YCTHHABTHEATE (PHUMIIO-CACICTRCHHEE CBRIH MCHIY [AHHEIMH XApPAKTEDHCTRKAMEE
BEeIUSCTEA:

TPHBOJIRTE TPHMEPE! XHMIYSCKHX DPCaKINi, PacKpHIBAIOIIHY XAPEAKTEPHER CEOHCTEA
THITHUHEY  OpPEncTOEATencll  KNACCOR  OPraMMYecKuX BEmIECTE ¢ [eIhio X
MICHTHAHKAIHH H 00LECHEHRN 000080 TH TPHMEHSHHE;

NPCTHOMHPUBATE BOIMOMHOCTS NPOTEKAHHE XHMHIECKHX DeAKHA Ha3 OCHOBE 3HaHMi O
THITAX XHMHYSCKOH CRAIH B MOTEKYIAN PEATEHTOD i X DEAKIHONHON CTIOCOOHLCTI
NCTIOARIORATE SHAHHA O COCTHBC, CTPOCHME N XHMWYECKHX cRONCTBAX Belects I
Oe30NACHOTD NPAMEHCHA B IPAKTIHECKON AerTe/niocTH:

FPHBOIHTE TRHMEPE! OPaKTAECKOrD HCTOMEIORAHHA TPOAYVKTOR nepepafiori HedTH I
HpHPOOHOND N, BEICOKOMOICKY/IEPHEY COSTHBEHNR (MOMHITHICHS, CHHTETHYCCKODD
Kay4yKa, aHeTSTHOID BOMOKHE )

MROBGANTE OBITH 10 PRCTOSHABAHMI OPIAHHYECKHX BEIISCTH; FIHNEpHHE, YECYCHOH
KHCHOTHL HENpPeIoibibIX HHPOB, TMIOKOER, Kpaxsans, Delkos — B COCTABS MHINCHEY
NPOIYKTOB H KOCMETIHecKEY CPeaeTn;

AAAICTE DpLBHNAME o DpReMadHi GeronmacHol paliors ¢ XHMHYSCKEMHE BEHIECTRANG
naboparopasid 060pY TORATHEM:

JETAHRRIHBEATE SANHCHMOCTD CROPOCTI XEMHEYECKOH DSk I CMELIEHHA XHMEMECKaro
PARHOBECHA UT PAiNNSHAY (AKTOPOR ¢ UENLED ONPEIeledis ONTHMATRHEX YCOOBHIA
NPITCRAHRA XHMHUSCKEX TPOLECcCon:

TIPHBOTATE NEHMEPEE FRAPOIHIE CONell B NOBCRIHERRON HMUTIH YaN086K;

TPHBOONTE  MPHMERR  OKHCARTE/ILHO-BOCCTAHOBHTENLHLX peakunii & PP,
NHIBOACTRCHHBIN POLMECCAN M AHAHEIEATENLMOCTH OPIaHEIMOR;

HPHBOIHTL TPHMEPRI XAMBYOCKMX PEAKUHA, PACKPWBAROMAY OOMME XHMHYCCKHE
CBOHCTRY NPOCTRIX BEUISCTH — METEUION H HEMETAMNON,

MPUBLIHTE PHCTIOTH HR HAXOWMICAHC MOMEKYMSDHON QOPMYTS YrAeBOI0pOZd (10
NPCAYETAM CPOPRHHE W 10 Ero OTHOCHTENRHOR [UIOTHOCTH M MACCOBRIM  T00TAM
ANEMEHTUE, BXONAIIHY B CI7 COCTER;

BIETETE OPABHTAMH Ge30iacioro oOpAMeHns ¢ cOxBMu, FOPIOYHMHE H TOKCHYHBIMH
BELICCTRAMM, CPEICTBAME (hrrosol XHMuM:

HENIECTRINTYL  TOHCE  XHMHYECKOR AndopMEIH N0 HATRAHHEM, HUICHTHRHKETOPAM,
CTPVKTYPHEM GOPMYyIuM BElleCTE;

KPHTHHCCKH  OLEHHBATR M HATCPOPETHPOBATE  XHMHYECKVIO HHpOPMERHIO,
COLEPRALYIONH B coobIeHNAN cpeacTa Maccosoli mHbopsamm, pecypeax Hurephera,
HAYSHO-IOINIEPHBN. CTATLAX ¢ TOYER SPEHHE ECTECTREHHO-HayHHOR KOPPEKTHOCTH B
LR BRANIRHIY QUIHGOYHEN cyaaenuli i hopMipossEis cobeTpennoi OIHITHMN;
GPERCTRBINTE [YTH PCOCHis CI0GENEHE npotneM, CTORINY NMepe) YeIoBeTecTRom;
SRLAOIHHCCKHX, IHEPTOTHUECKHN, CHPLEBEIN, H POUL XHAMHE & DEHICKHN 211X Tpoties,



Suoimee conme Tlogywenue § XUAMUNECKNE COOTCHIG aakaduencd.  Peaxigit npucseouienis
(ALIO2EHHPOEUNUR] W RO ILE R AR HOE,

ANEMEEL AUSTHTEH (ITHH) M ero roMonors. Cepoenie . MONeKyibi QHCTILIENEL
UoMonorrgeckni paa angnsor. HoMeskaaTypa. Haomepid YIJEPOIHOTD CREIETA H IOIGHEHHA
kpatHOH cBsIM B Mozekyae Meacsigccosas 1B0MEPUA. sp-Tutpousapa.  XHMHHeCKRe
ceolictaa  (HA  OpHMepe  AUSTWICHA)  PEAKIHE (PHCOSAMHEHHA | FATOreH HpOBIHNE,
suopLpoaante, CILTPATAIER, CUOPOREIOPERIPOEINTE ] KAK cnoeol Oomy4eHHS NonHMepos W
APYIEK DONEINENS NpoaykTon, [OpeHNe AIETHNCHA MAK MCTOMHAR BRICOKOTCMIEPATYPHOTD
MAaMEHN N8 CEUpKH | pe3rn MeTAmos. [IpHMCHREHNRE AlCTHICHA.

Honnmig @ Yukioarkanox.

ApeHbl (3pOMaTHYECKHE YITIEROAOPOIH). Ber3od kAR TMPEACTAEHTENL APOMATHHECKHX
yresonopoacs. Cmpoeiie moneryint Bensoiad, KpMHHECKHE CROMCTEA! PCAKIAN 3aMCIUICHRR
(FAADreHUpOBEHIME]  Kak Cnocol  NomyHcHHA  XEMEHECKEX CPSACTE 3AILATHI  PacTeHM,
NpHcoCARHENHE (MHAPHPOBAHNE) KAK NOKAATENRCTEO HENPCACIBROND xapakTepa Gen3ona,
Peagums ropesus, Tooyer Haouepus savecmumenel Ipaseschne Sensoma [ecmunudn.
Cetiemuectan consh QPENOE ¢ OPyEiMu Yaneeocy W,

Mpupoonwe  wcmowey  yeiesodopedas.  [pupodnmi 2. Heghmn,  Horymiie
wedimanme  2aiel,  KaMennni  Veoas. [lepepatomya  weghmu.  llepesonia weifim,
Pexmugnacayuonsar  voronna  Bewsun.  Jlzpoun,  Kepocun. fpexune  negimenpoayimod
TepsuNecKyi i Ramanmieecnid kpevunen. [luponus.

Kuc1opoicolepaaiiie opranmaecie CoelnHenus.

KHCIopoacoIepRallIne Opranscekie COSTmHEHNA. OnHpETOMHLIE TIPEACIEMLIE CIAPTEL
KnacoudpHEALMA. HOMCHENATYPA, M3OMEPHA COMPTOB. MeTanon B ITEHON KAK MPEICTAAATemn
npeaeibisEN HTHOATOMHEIX CITHPTOR. ITepauyunlil, GMOPHSHSIT W I PHEMHERTE GFROMB Weepood
Bodupaodiaa cente, XAMHUCCKHE CRORCTRA (HA MPHMEDE METAROTA H FTHHONA): B3auMoaeicTane
¢ HATPHCM XK CNOCOD  YCTAHOBASHMS  HATHMHR  FHAPGRCOTPYTINLL, peasIma  C
FATOTEHOBOAGPOEEME  KAK CIOCOD  NOTYUeHHS pACTROPHTCASH, JETHIDATAUME KAK Cnocod
NOAYSEHRS ITHOcHA. Pearuui rOpeHHA: CONPTEL KAR CTOIIHBO. Crupmosoe  Gposenu.
dPeprenmer.  Bodopoduse censy.  [IpuMeHerRe MCTRHOIA W STaHOMA. G IHOA0T HYSCKOE
AeflCTRHE METAHOIE B ITAHOMA Hit OPTHHIM YeN0sekd. A10eaiuzm

MHOroaToMHLIC, CIBPTEL ITRACHTIHENTS # [IHHEPHH FaK TPEACTABHTENH NPCACIhHLE
MEOTOSTOMHEEDC CITHPTOE. KASECTRCHHAS PEAKITHA HA MHOTORTOMILIE CITHPTH! H €2 TPHMCHEHHE
18 PACTIOIHABANAN [MINIEPAHA B COCTABE KOCMETHYECKHX CPLIICTR. ITpaxrneeckoe NpAMEHCHHE
FTHACHOTHROMA B D IHIE PR,

enon, APOMATHHCCKNE CONPTHL. CTPOSHAE MOISKYITBL dremona. Baawmnoe ginsxLe
aminios & sotexyie  genoza  Nuwusecstie  capiCmear aFOUMODENCMBNE ¢ HOTIPUEM,
PUGPORCHEON HEMPUR, GPOMGA, KaneCmeeHnan peaxyid na iherion,

[Ipsmenesne Gerona

KapSoRunsHie coennuenns. KapGoruisnas rpynna. ATbIeraHas Fpymmna. AJLIETHIb.
Keroust H3oMepna B HOMSHITATYPA, [Tamysenie it XuMiNecki cRoticmag aisdesudos, Peaximun
axneTENUS § npucocdunens disdesudos, MeTiHah (popMATEAEIILL) H ITAHANS (BUETATLAE W)
gaK MPEACTARMTENN NPEfETbHBIX Wikdernnos. KauecTBCHHBIC pearudn Ha EAPOOHHTEHYIO
rpyany {(peaKmin «cepelpanord Sepkiian, wugiMoIcHcTANE ¢ rHIpoKcrnos semn (1)) B ux
ApHMEHEHHE A OGHRAPYREHHA DPESENbHBIY WILICIHA0E B TPOMLIILICHHEX CTOMHBIX HOJAX,
TokerunocTs arsaeraaos. [Tpnsenenne fopManTerii i AKReTam 1T

KapboHoskie KHCIoTHL Kupfokcuisrad Zpynna  (xapboxcaspynna), Hiomepwi o
womeniciannpa  wapbonoasy stictom.  QNR0OCHOBHBE NPECibHES KApOOHOREIE KACHOTEL
Hetysenne  OONOOCHOAHBIX  APEJEIbNBE  KOPOOHOEHE  Kuciom VECcycHas EWMCOOTR KK
[IPEACTABHTENE NPARIbHEL OTHOOCHORHEIX KAPMIHORLIN KACIIOT. Hmvpueckne crofloTea (Ha
APEMEpe YECYCHOH RHCHOTHI) PCAKIIHH ¢ MCTULIBME, OCHOBELMNE OECHASMH, OCHOBIIHAMA 1
COMAMH  KAX  DOJTREENCHME CXONCTBA € HCOPIuMWYCCEMMM  KHC)OTAMIL Pearung



JTEPHPHEAIHN KAk CHOCOD NONyYeHHA CAdRHLIX supos. [lpavererde YKCYCHOR KHCAOTEL
Mypansuuas KBCAoTa, Anerarhl [Ipeacranncnme o Bucin KEpiuHOELIN KIEIOTIX,

Chomrmie whupsl 0 ®epul  Hosensciamypa.  Tlonydaenne, KHMIEHECKIC caOicTED
caomHp wpipos, Peagins srepaduxains. CI0KHER JOHPE! KK TIPOAYKTL BrANMOAEHCTREN
KapGOHOBLIN KHCIOT 00 CORPTAMI. [IPHMEREHIE CADMILLLE sfppos 8 MHILEBOH 1 napduoMepHoi
APOMBITIIICHEOCTH, JKHPE kax chomise 3Quphl THUEPHAS ¥ BEICITHX EApDOHOBLIX KHCIOT,
PRCTHTEARMRIE ¢ KHBOTHEN: MUpLy A% cocrEs. PacmodHapaHEe DacTHTCNEHEX HWpCs Hi
SoHOEAIME 1% merpanensBors xapswtepa (Ipoaeserne wrpos. Duopomd wiR OMBLASHAS
HHDOE KK CAGCOD TPOMEIITIERHOID | \0NY TN conci paccmus KapboACRLN KHCIOT.

AARLTS KAK GO BRCIIHE supforeaplx KAe1oT, MOpUHe (BoRCTE: MBIA. CuimenmuierK e
MOROUILE " TeOeTind

Vinesonst, Kraccaduxsims yiesolon MoRoeaxapiss (hueocecapudse TAcax apIsL
Hoxommenne yrosaogoR & opepose. Tmoxosd gaxk afLierslocmapT. Eposcenne TMOKGEL
dpysrosn.  Coxnposa Thopotuy caxgposel. KpEXMAR B LEIUMGA0IE KaX GHOTOrHueCKue
OUIMEDEL. X EMHEOCKIE JBOHCTES KPANMATE B IEAT0I03N (FHAPCIHS, KAFECTREHNAN PCasIlAK
o fean: 0 KPAKVAT B 86 UpiMeRsiie A OCHAPYRENIE KDAXMAS B HPONYETAX OHTEHWL),
TpRMeEENHE B DHONOITHECHAY POIL YTTIERIO0N. [TongTye 00 MCKYCCTBEHULIN BOMDKHAN HA
TIPEAMEDe SNETRTHOTO BOOOKIA Ayeminyesnoidsd Fraccwdumeyus aeroron.

Hrues i yamin Oprak (Seekiy  coemnpedni. [ememmueccon cag?e Mexcd) Kaccau
pEEnseckur cosourenid, THilkl KM EMRCREY DERKINT ¥ OPradwdeckol XHMEA.

ASDToOleERNHE OPrEpHTecKEe COCIHEER .

Avuqonnenotel o Berxn, Coorar B HOMERKMATYPE. dseiel. Avwospymea. Asidtis
Hogyvsenle 1 APARNECN U CROUDMEN GHETHHY AMUHOKACTOTH KEX aM@OTEPHEIE OPranHecKie
COS 0L Hj.'_mep:m 3 HesMeccmyod. Bunoaspwi won. TIeIvaIHas CRashb. brotorryeckoe
WRGEERS  G-AMPEORNCIoT. (JBNacTn npHMeHeHNs aMHEOEACHOT, Xuawrecxus cROUCMA
corsnoienom,  Jemmuont  flommenmuone, Donoger. Beazn wak npMpomeie GHONOMTHMEPSL
Coetes o erpoesme Geawon, Xuwvaueswie ceofoTse D2iKOB! FHADOINE, NCHAETYPALEX.
DEuupyeHHE GEIROR NPR DOMOLED Fr9ecTRIHEB (HBTHRIN) PEakIlR. TNpeppecuenng Gemkosn
THTIH & oprasave. Blicaormiecicne Gy RIHAE DeIKoE.

Aromcodepacanfur  2emEpoyriiveckue  cosduwenus,  TRupudwn. Thippoy.  Iupusudiog,
Tpun. AJ0Rpciy e SOHOBUNILL
Hygrounoeste kucionms. Hygieomudnn KoMmiescimaphibie G30mucnibie GrHaaant,
Tuwa v rdopogs: vet0Rerd. TPapiaroAosieeC a8 TR,

XieMpR moeLsepod

Flooveil. CmaneNs o PRSI, Movowep. Cmprcmypuoe JgeH, Tep O Tae Mt e
AOTHMEDE, C e peapeayLapithie ST TR TR0 fMopusmnes, HNoaunpomuen
Hoaumempagmopamizy. Tepmopearmushne  nonumeps.  Penoloopmardesuonsie cuain.
Tigemimaccs. Oenonngomer.  Asimorsacess,  Henonsacrm, Hpupoonsi  xaynyx,  Pesuna.
Wionum, Cunmemuneckue xavoyse Cumentivecsue soroxna, Kanpon. Jascan.

AAEMOECT P,

s O0paalel OPrEHESMECERX BEILECTE B MaTcpHancs. Monem® MOMCKYN OPTaHHYCCKHX
BEIIECTE

s OrHOIISHHE ATKAHOR X KHCTOTEM, MENOUAM, PACTREOPY NEPMARTAHATS KATHE 1 DpoMHOH
BOJIE.

o Mogenn sosekyn rosonoron # o wiomepoR. [lomyuenme AueTHnena  KapSRIMbIM
conootom  BaafiMopeficTaNe SHCTHTSHA ¢ PRCIBOPOM DepMmaHruHava xamns # Opomboh
poaoll, opédss aleTHESHA PAiCHeERS WEVIVER OpH HACPERAHHH W HCTRITAHWC
NPONYKTOB  pEAIWCHAS.  ShakoMciee o ofpasuamu  eaydykom.  bewion KAk
pacreopitete, [opedre Gemsots, Oruomenne GeE3oNe ¥ DpoMHOE BOAC B PACTRCDY

epMAETEHATE KAMHE. (REcasRIe TONYona -



e PacTROpesuc B ANETOHE PATIHVHMX OPrAHEYECKMY BLIIECTB. Cpasikl  MOKULHX 1
QHCTHIINY CPENCTS,

s (O0pazim rACTMacE,

JInboparopHBIE OTRITHL

Harotonnenue Mogenefl Monexyl yriacBol0paaos

. (nHakowaeHne ¢ 0B pATEME TPOAYRTOB RedrenepepaboTin

Oxneiaende yrasana okcuos sean (T,

PAcYBOpCHAE FIMIEPHHE B A0JE H PEAKIIAN €0 ¢ THIPOKCHOOM METH (1T},

Kunmuueckre cpofcrea peron

OEHCTeHNe METARATR (ITAHATE) DKCHIOM cepedpa.

OV rHCIEHHE METAHATA {3Tmwwtd) reapokcaaos meam (17)

PactBopyiyocTs MMpPOR, JACKEIRTCARCTEO HX HENPEReIBHOID NEpakTepa, OMBLIEHHE

FHPOE

9, (CpapHeRHE CBOTCTE MLUTA H CHHTETHHECKHX MOKMIIMN CPENCTB

10, CroficTsa rmokOthl KaK ankaci HAGCHEPTA

11. Baampmoociicreiie CAXapoipl ¢ MIPOKCHIOM ERThITHL

12. TMpuroTosnenss Kpaxsatsroro Knelicrepa w nsansoeiictere ¢ Homom,

|3, Magpomis gpaxmana, OaHBROMIEHWE ¢ OOPRIEAMH OPHPOIHBX B MCKYCCTREHTLIN
BOTTOROH.

1 4. L{peTHBR DEAKITHE M DCaky

L]

B =10k La e La ot =

Mpakraaeckne pabors
1.« [Momvacnue STHNSHA B HIYUCHNE £70 CHORCTBY.

2, «Moaygenne VECYCHO KRCICTR H H3YHCHEE €2 CROHCTRS,
3. sPemmenie SKCMEPHMEHTRTEHRIX $4/18% HA PACTIOIHABAHRE OPTAHHTCCRHN BEIIECTHR.

4. «Pacnoinaranie NAGCTHACC W BONOKOHN,

11 waace (355 19, B genzma)

TeopeTH4ecKae OCHOREL XHMITH

Crpoesse  Bewectsa.  CoppeMeHRas  MOeds CTPOCHHA  ATOMA. IneRTpOHHLA
vonduryvpatiug aromMa  Ocwoenod 1 8e38YOSHHBE COCMORNIR  QMCMOE, Kacenduaranns
KHMAYECKHE  AIEMEHTOR (5-, . d-onesedtel). OCoBeHHOCTH CTPOEHHA FHCPIETHHECKHX
vposieft atoMon d-onemenios. [lepHOAMMECKAS CHCTEMA XMMHHECKHX ancMcHTOR JL.H.
Mennencena. Gusmuecknii cumen [lepropiseckoro takons JLH, Meugencesd, Tlpwsmim 1
TAENHOMEDHOCTH HIMEHEHHS CEOMCTE JNEMEHTOR B HX COSIRNCNIE N0 NEPUOIAM | TRYVIINAM.
VieRTPOMEAS NPAPOAL XEMHTCCKON CBAIE. SNICKTPOOTPHUATEILHOCTR, Buasl xeaMAseckol
CREYM (KOBAJCHTHAR, MOHHAS, METATIWYECKAN, BOAOPONHAN) H MEXLHHIML €€ 00pazoBaHiy.
Kpuemarnmeckue W avopdnse seupecmas.  Tufibl KPNCMIUATHECKIX  PEUETIOR faman as,
MOTERVARONEN, WONHAR, MEMLIyecRan). Jasuciumochit fhuzuNecENX CROTLME SELECMED oM
M KpRema e ckon peernic, TPl MECTO00paIHA BEIIECTS,
X Mieckie peakin. [ oMoreHHkbe I reTepOTSHABE PeAkER. CROPOC s PEAKIHMY, ce
WARCHMOCTE 0T PEUIAYHED GaKropon: TPHPOILN PEArHPYIONHY BEUSCTE, KOHIIEHTPAlIHM
PEErHPYIGHINY BELIECTE, TEMASPETY PR, IMOMALN PEAKIHOHAGH NOBEPXHOCTH, HATHHHA
KaTanaEropa. Foms EaTanu3aropos o TpAPOE # IPOMBIIISHHOM NPOHIB0ICTHRE. OGpaTHMocTh
PRI XHEMHVCCHOS PABHOBSCHS 1 €N0 CMEMBHNE IO JeRCTRRSN pasiidaEX q:la}l.‘mpml
| KORIENTRALHA PELFENTON WM TPOAYETON PCAKIA, NARIEHHE, TCMISPATYPA) U CO3AARNA
ONTHMLILHEE YEI0BHA NPOTeRaH ksl N HMEMSCKHN [TROHECCOR, Aluenepeuble CUCMENH Flowamue
0 KOLIeROGX (poa, zerut. Homumnee pacmsos, PeakiliE B pacTROpAX MIEETPOIHTOR. pi
PACTBOPE KAK MOKSIATeTh KICIOTHOCTH Cpefsl. [rapomms conci. FHAHEHHC THAPOINL B
AHOEOTTRCCKHY OMeRHLE nposcca, OKReANTeIEH0-BOCCTIHORRTENLABC PEAKLIHE B



NEHEPoOE, NpOK3B0ACTEE HHLE TPOIECTaN | S IHEIEATCIRIDCTH OpraiiiIMOE.
Heopragndeckas XEMHE

Merammsl, Crocodsl IonyueHas METALIGE. Tlarkne B TRRENEE METAILTR. TlerwonianKHe o
TYCOTLTARKAE METAINEL N T THYECKHE INEMERThL A- H Berpynm. Mens. Liex. THran. XpoM.
“Keneso. Huxens, [lmaruna. Cnnash. Nerupyromue Jofmsin, Hipase MeTALLL. [lzeTHRIE
seracet, Gyryn, Ctams, Jlernponauthle CTREH, {OxcHms B THIPOKCHIE METRUIOR. Hemeranisl.
[IpoeTide BEMecTas — HEMETLTE. Vinepod. Kpesmnil, A30T. Moedop, Knenopon, Cepa.
drop. XKaop. KHCHoTHEE OKCHILL Kn¢aoponcolepaaiHe KHeaoThL CepHas KHETOTE. AIDTHAS
enea0TE. BOIODOIHEE COCANHEHHE HEMETRILIRE.

CIRHCIITETHHO-BOCE TAHORITENRHER CRDHCTRA [POCTHIX BEIIECTE — METAMIOR [TARHE H
pofoTHEN HoArpyin (Mens, Xejie30) 1 HEMETALION, BOZOPOAR, KACHOPOA, FANoreHos, Cephl,
azore, dochopa, FTNEPOIR, KPEMHEEL, Kopposas METALION, BICIEL KOPPOIHH. crocobsl JAHTEH
WETAINOR 0T KOPPOGHH, Texmpiins pacmaopod i pacnigeos. [pumenentie JEXMPOEE &
APAVBULTERHOCTRIL

AAMHA W KHIHE

Hayupsie METOIL NOSHARES 8 i, HICTOMHAKE KIMEsECKOi HEGOPMALULH. [Tonek
HHOOPMALTN N0 HAIBAHHAM, peHTH(HEATOPAM, CTPYKTYPHEDM dopryvaaM, Monepopaine
CHMIMECKHX MPOUECCOR W HWICHAR, euMREECKHEI WA W CHRMED KOK METO/Ih HAyHHOTE
TN,

WA H 310posbe. JleKapeTEL, hepMEHTEL, BHTAMNHEL TOPMOHEL MITHEPATRHEE BOMEL
TIpoBaesnt, CEAANHNE ¢ TPAMEHCHICM JAEKAPCTREHHL NPENaparos. Bpenpnle NPHBLMER H
paxTopel, paspylnaKLiTe tpopote  (KYPeHAE. ynorpednende  ATKOTRIE, HAPROMAHHA).
Papponansroe nuraewe. Jigesse ApGoaxy, CeHOes MGeaon TUMRE

A B noscegsensoii wsan. Mooue # queTAIAE cpencTsa, Cpedemed fiopnii
GrmoasiMY  NOCEKOMBLMU!  PERETIEHITHL ey, Cpencrsa AMUHOA  [HIHERBE H
woesenincn. Tpapins GesonacHol paboTsl C CAKHME, FOPIISUME 3 TOKCITTHEME BEIUECTRAMI,
CpEACTBAMM DEITOBOR XIMIHK.

WM i celibCroe xoagicreo. MUBepanbiLc B opragaIeckne yaobpeHna. Cpencraa
3AKTH PRcTEHHHA

WVuwnd B omepremixa.  [pnpomske NCTOUHAKR yIIEBOA0POICE. Tprpoanstit o
nomyTHES Hedradolt reakl, M COCTAR w ucnomksosasne. Coeras HedTH i ce nepepaboTka.
HeprenpomyrThL Oxragonoe  4icIo  DeHIHTA. Oxpans  OXPYyRAUOWEH  Cpeinl npH
sedmenepepadoTee B rPANCIOPTHRIBKE AchTEIPOIYETOR, AJRTEPHATHBHBE.  HCTOMITHEH
IREPTHI.

VyuaEa B crpowTenseree. Llement. Bevon. Toabop ONTHMATEHBIN CTPOHTCLALI
MATEPHAACE B MPAKTHYECKOR TSATEILHOCTH HEOBEKL

KUMHA B FEGI0THR, KAMIrecEos TAPRIHCHHE oRpYEAOWed Cpean B ere NCCTEACTBHA.
[Ixpana rApochepsl NOYELL arMocepbl, rops | (hayHEL OT XHMHHECROND AArPAIHEHHA

JlemoHeT A,

e Momend WOHRBIN, OTOMHEX. MONERYNAPHX H METRHIECKHY  KPHCTRLTHICCKNN
pemEToK:
AoenH MOJEKY T HIOMEPOB i TOMOLGI0R
Payis g e THIR XAMHHECKUY PEAKLIE, SUNCOOMETE 0 OpTRHASECKOH XHMIEH.
Obpasiib METALIOR # KX COCTHHEHRI, CIAABOR.
PaarMoIefcTaRS METANICE ¢ KRCIOPOLGM, ENCHOTAME, BOAOH,
JloxazatensCTRO aMOTSPROCTH AMOMEHRH H €70 THAPOECHIR
PasmvoicHeTase MEIH B Wensid © KMCAOPOLON; BIaHMOLSRCTEHE MEIH H moaesa ©
KHCAOTAMH (CEpHAR, COMARAR)
s [lomyeenie THAPOKCHINE MEL (LL1} w1 xposa (L), okeriEa METH.
e BaaEsoelicTBRE OKTHA0BE B [HIPOECHAOR METLIOE ¢ KHCI0TaMU,
o JloMasaTEIBSTAC aMpOTEPHOCTH coegueni xpomalLl
E}pasilhl HEMETARNOR.

# & & B

-



Mogers epucTRLUIHYeCKHK peBroK aimMass w rpadua.
o [looyyenie EMuMMAKD H XI0POROIODOIA, PICTEOPCHHE HX B BOIE, JOKAIETEILCTRO
KECAOTHO-O0CHORHBIXN CHOMCTE JTHY BEILECT,
o  Cmmramne VIR W Cepsl B KACADPONE, ONPEIENCHHE NAMEMECKHY CHOMCTE NIPOIVETOR

GO DEHHA.

BaausMogeficTide ¢  MeIkhio

KOHIEHTpHPORARHOR

CEpHOA  KHCIOTH,

ROHUEHTpHpoRaEHOR 1 pesbanieraoll a30THON KACIOTE.
o O0pasns cpeicTs ORToBOH XHMHT, HHCTPVEIIRHA [0 AX TPHMEHSHHI0.

JatoparopHsle OMLITLL

Bad g ==

IMmaponus conedi

IMpakTeseckme pabor

==
.

Hayuenke RAIHAHAR PRaMuEen aKTopos Ha CHOPOCTE XHMESSCKHY DEaKimi
Unpeaenesite peaxiinie cpeis YHHBEPCATLABM HHIMKS OO,

[IpuroToaTenie paciEopoR ¢ 3AGARADH Monapaol KonlenTpamueiis,

2. Pememie sKcnepuMERTANLHEN 38744 00 TeMe «Meransm

3. Pemesne 3ccnepHMCHTATBHEX

A8y 0o rese sHemerannss

Temaruyeckoe NIAHMPOBRIHHE ¢ OUpEeIEaney  OCHOBHEIX Bugon _ yyelingi

EARITMC T

Temel, sBxeasmse »
MAHHLIA paiiea

Ocionnoe cogepmanne |
N0 TEMAn

JAeATENLIOCTH YHeHMmICE (HE VROBHE

yachneix jeitcranit)

10 kaace

f‘enpnn XHMHEYECKOT D E‘Entnnn opraErieckny coequuenni. lperpons xuvmieckax consei. (4 1)

Oproundeckie  B2uecTna.

MosrneaHe i

opraduseckoll  XMMER Kok
HEYER. Xumpueckoe
CTPOERNE KAk  NOPAI0K
| COSTHHENHA ATOMOS E
| MOEKyTE  COTTECHD  HX
BANIEHTHOCTH. OeHpaase
| MOMOMCHH FEOPRH
| XHMHEYECEQD CTDOCHHS
OPTEMHYECKHX  COCOHHO M
AM. bytneposa.
Yraepoaniii CKENST
OPTEHHHECKOR MOTEKYIRL |
KparHooTs KHMH e Ko

CESIH. JABHCHMOCTE CROHACTE

BELIECTE OT  XHMHYECKOTrD
CTPOEHEE MOTERYT,
Hsomepua 8 H3omepsl.

HMoagrae o GyREIHOBATRROTH
TPYIIe, [ lpaasnaaTe:
EnaccAdHRALHE
DPFHHMYSCKMN  COSTHHEHRH.
| CreTesarnyeckan

PAIBHTHE |

| LTipeaser opraHHueckol XEsm,
TeopHs XHMITMECKErD CIPOSHER
OPrafAn¥ccEiX BemscTs.

2. OcHOBHLE MONOWEHHS TEOPHH
KUMIMECKOTO CTPOCHAS
OpTaHHIS0EN X COLIHACHNH
AM. byTaepona.

3. CocTogname 3NeRTPOHOE B
arToMe, JNCKTPOHREE IPEPOIA
KHMHYSCKHN CBRICH B
DECRUHYEC KHY COSTHRCHRAX,

4, Kaacenpuianmg coe e
| DPrEHAMCCETIY,
Jesonerpamn., OGpasiks

| OPrEMAYECKIX BEECTE i
sarepuazon. Mogenu Monekyn
OPCEHHIECKEY BElIZCTR

OOBECHATL, IOYEMY OPFEHIICCKYID
KHMITH) BEJIGIMITH B OTRCNEHEA paiaen
xamui. [lepeqncasrs ochonnne
NPEINOCHUTRE BOYHAKHOBSHHA TEOPIH
LHMHYSCROrD ¢TpocHEd, Pasnnuars tpu
OCHOBHBEX THIIA YTICPOIHOTO CKENeTa:
PAIBETRISHHEN, HEPAIBETRISHHLIH 1
nHETHReCKEH, Onpeteasts Hatnme
ATOMOB YTTIEPOIA, BOJOPOJIA W XI0pE B
OPraAHHYECKHN BemecTrax. Pavinuars,
MOHNTHY «IMEKTPOHEAA 0000y 1
CINEKTPORMES opOaTLIL:. Hiodpawars
SACKTPOMIEIC KOHMUTYPALHH ATOMOR
INEMEHTOE 1-10 ¥ 2-T0 HepROIOE C
HOMOIIBE ANEKTPOHHEIX K
rpadTHeckHX AMCKTPOHREX dopmy.
OOLACHAT: MEXERHIM OOPRIOBANHA |
oeobeHEOCTH - B 7t- caazel.
Onpeaenars DPHAALIERROC T,
OPrEHHYECKOTD BEIIeCTHA K TOMY HIH
HHOMY KARCCY 110 CTPYRTYpHOH
depy e




| (ByTanmed-1,3) Heonpew (2-

| meTHabvragwes-1,3).
Conpaséunnie Ipofmse
cunan. Pearen

| IpHCOS 1 FHEHIR

(FANOT EHAPCBAHNA ) H

MOIAMEPHIANNAR SAKETHCHOR,

ALCTHIEH (ITHH),

MexxaccoRRE HIOMEPILA,

sp-1 HOpHIH AN

WICKT POHHBIX OpOM T,

Peakiinn nprcoeTHHEN Ha,

DKHCIEHHR

| MOTHMEPHIZINN ATKHHOR

‘ KAy IyKOR

: I'I;I-SF}LIHEHJIHM H MPOCTPUHCTREHHOE

CTPOCHHS MONSKVILL B1ETHISH,
FHATRIBATE FOMONOrHE AIETHTEH 110
MEEIYEAPOIHO HOMEUEIATYE,
COCTARNATL YPRABHCHAR peakiiiah,
KAPAKTEPHAVKIIHY XHMHYECKHS
CEBORCTRA ALETHACHS

2.3, Apebl (APOMATHYECKHE YITIEBOA0POIE: ) (2 )

Apenu (ApOMETHYCCENE
¥IACEOOOPOAR ). berzoo
bemonenee xoasue. Tomven.
Maomepaa samecTrreci,
Pedrnny IavemeHEs
{ruorennpo sanneg,
HHTPOBEHHE ), OKHCACHHE H
NPHCOCIHHEHHR 4PEHOn,
INectnuna, Nenerigeckan
COATE BPCHOB ¢ OPVIHMEH

| YTTTEROAOPOEAMY

| 11. BeE3oa # €ro roMomTors,
CroficTea GeHanna i e
FOMOIOrOH.

12, Foavos Haosepus

| BRI T,
Jemonerpanmn, Benson Kax

Ornowmenne SeRaoa k Spomaod
BOUIC M PACTRODY MEPMAHIEHATE
Kaima. ODKde/ieHie Tonyona

paCTROPH T, [opetne Germona.

OORACHATE AEKTPOHHOE H
NPOCTPAHCTREHHOS CTPOCHHES
MOICEY L] Gersoa,

HMzobpawar cTpykTypHyIo GopMyiy
Dersoa AryMa criocolan i,

O bACHATL, KaK CooilcTRa Gesaon
OBy CIOBRNEHEl CTPOSHHEM er0
MEKICENBL

CocTarnnTs YPasHemns peaKi,

KEPAETEPHIVIONTHX XHMAYECKHE
cAOHCTRA GEHIOna 1 eT0 TOMOIOTOR

2.4, Upspoaysme HETOMH Ki i MepepadoTsl yImeBooopotos (2 4)

[Iprpoansii ras. Hedyrs,
[omyTHEE HedTaHLR rags,
HaMeHHWA YrodE.
[Meperonxa sedir,
Pexrnimrannornas
| rorouHn, bensan. Jlurpons.,
Kepocan, Kpexnnr
He@Tenpoykros. [npom

13. TlpH[;u.q,lfH: HCTOTHAKH

| yrmesoaopogon, [lepepaborra

Heth T,

14, Konrpoasnas padors 1 no
TeMas « TCOPHN XHMHYCCKOr0
CTPOEHHA OPTaHHMECKIY

| COeIHHERNRAY, «YTIeBoIopo .
Jaboparopisil om.r.
Crinskenmenme ¢ oGpaszaMa

Hponykios deprenspepaboriy

XEPEKTEPHI0BATE COCTAR I PHPOAROTO
Fa3d H ToNYTHREX HediTaHbLN rason,
HAPaRTEPHIORATE CIIOCOOL
nepepaboTkH wedyn, OGBACHATE
OEAHYHE GeHINEA TPAMO TEpeTOHEN
OT KPEKHHT - DeHIHNA.

3. Kmeroponcosepsanme oprannaeekne coennmenss (11 q)

"3.1. Crtwprit 1 dheroma (3 9)

| KHCI0poaco epEalnse
OPIaHHMCCRRE COSIHHCHUN.
ONHOSTOMHELEE TIPEAEIkHEIE
ennpree OyvHETHOHATLHAR
! Ipynna cunpros. MeTanaon
[ METHIIOBRER CIIMPT ). ZTason
i (areoesdl conpr).
| Hlepaitassifl, BropHyss o

15, CypioatoMusie ITpedeTsHEE
COHPTHL

[Monysenne, xuMmaeckie
CROHCTRA I NPHMCHCHHE
OOHOSTOMHEIX TIPE/IEMhHBIX
CIHPTOB.

16, MEOTOETOMHEIE COMPTH.
17, DeHoib H APOMETHHECKHE

Hzobpanars obuyio dopmyry
OMHOATOMHELX [IPEIETBHEN CHHPTOE,
(SmacHNTs 0fpasDBAHHE BOJIOPOIHOH
CHAIH H el BIHAHHE HY (PUIHICCRIE
caodfierra enuprob. CoCTREINTS
CTPYETYPEBIC OPMYIEI CTHPTOR H X
HIOMEPOR, HALLIRETH CIHPTE 10

MEEIVHAPOORNE HOMEHEIATVDE,




TPETHHAR ATCMBL YTAZPOAA.
Hoaopoanas CBAsk.
Crupropoe DPOKERHE,
epmenTal Boaopoanibie
CEAIH. ATKDIOIAIM.
MHOrGETOMUBIE CHTPTLH.
“ruenrirEons. [IHneps,
KauceTReHHAN PEAKLMA HA
MHOTDATOMHELE COHPTLL
(PreHOIEL APDMATHHECKHE
cnupTil, RavecTheRBas
peakima Ha heron

cln PTH.
JaGoparopnbie ONkITEL.

OpyeTeRne FTERE DECHI0M
seau([1). PRcTROpEHHE
FHIEPAN B BOJE B PEAXITHA ero
¢ ruapokcunom sean(Il),

¥ pvHagecKie CROHCTRE (PEHOIE

{HLAC BT JARHCHMOC T CROACTR
CORPTOR OT HATHYMA (hyHEITHOHAIBHOR
rpymitst (~OH). CoeTasnsTh YpulHCHHA
peaKIniil, XApAKTEPH Y IOIIX cBOfCTRA
CHEPTOR M HX NPHMCHERNRE.
XapaKTepisoRaTs PHIHONOHHECKOS
ARfCTHHE METAHONA B ITaH0I.
CocTasnath YPanRHEHHA PEAKIHA,
XAPAKTENHIVIDUIAX CBORCTRL
AMHOFOSTOMHRIX CHHPTOR, H POBOIHTE
KAGSCTREHHYR) PEARIHI0 HA
MHEOTCETOMHEBIE CiipTh], OGHHCHATH
AMHCHMOCTE CROHCTE (eHona 0T
CTPOCHNS BT0 MOIEKYIB, EXHMEOC
AARAHHE ATOMOB B MOJCKNIE HA
ppuvepe Grenons, CocTapIaTs
ypaRrIeHns peaxial,
XDPEKTCPHIYIOMIAX KHMHHECKHE
cpoficTea HeHona

1 7. AfRIeCHIs!, KeTOHK B KapGoHOEEN KACTOTR (3 1)

KapSoHHILHRNE CORTHHEHHE,
HapboHHnLRAR TPy
ASTpACrHINAR TPy,
Amsaeraasl, KeToHsl
Peaxiide oxme1eia #
IPHCOSTHHEEHHA AHRIETHI0R.
FauerTREAILC PEARTTHN Ha
ammaernas, Kapbonousts
wncnoms, Kapboxcunuesas
PpYIING (KApOOKCOrpYITIa),
I IHOOCHOBHBE TTPEAEThHEE
RAPOCHOBLIE KHCIOTHL.
MypoeLiEwa KECIOTA.
YRCYCHEE KHCIOTE, ALETETH

1B, Kapbouinpasie cosTHHEHRA
— AARJETHIK B KCTOHLL
CroficTes W TPHMEHERHT

AL STHOA.

- 19, Kapbonosse KECIOTEL
Xspvsaeckie cBoficTas i
MPHMEHEHHE OIHOOCHDBHEX
npencikiL KAPHOHOBRX RAGIOT.
2. [Tpaxmiveckan padoma 2
alToiyacEne B CRORCTBA
RAPOOHOBLIN KHCAOTY.
Hestomerpamini. PAcTBOPERNE B
ALETOHE PasTH4HLI
OPTHHAYECKNX REIICUTE.
Jlafoparopisié ONEITEL
OxRcaeHne METAHATA (ITAHWTA)
okcrgow cepebpall). OricieHne
MeTARANE | YTRHAE)
THIIPOKCHIOM METH (1T}

|

COCTARIATH (OPMYIh EIDMEPOE |
FOMOTIONDR ATKICTHICE N HAZEIBATS HX
0 MeEAYHAPOIHOH HOMERKIRTYPE,
(MbACHATL HBECHMOUTE CBOACTD
AMRASTHIOE OT CTPOCHHE HX

Gy HKIOHATLI0H Fpynik. [poBOInT:,
EANCCTREHHBIC PEAKITHA HA AnbReTHIEL
CoCTunnaTh YRARHeHHA peaKiih.
HAPAKTCRHIYIOIITHN choiicTRA
AMhOeTHACE, CoCTABaAT: HOPMY b
MIOMEPOB H TOMOIOrOR KAPDOHORLI
EHLAOT ¥ HASKMBATL HX T
MERTYHAPOAROR HOMENEIATYPC.
(WFLACHATH JMEHCHMOCTS CROHCTE
KAPGOHOBRX KACAOT OT HATHYHA
(YVHEIHOHAALHOR TPyL (~COOH).
CoCTaNaT: YPARHEHHS peaKii i,
KADAKTEPHIY IO cepOfcTBa
wapGonoapx kaenor. Honysars
YKCYCHYHO KHCTIOTY H JOKAIEIBATE, 1O
ATO BEHIECTRO OTHOCHTCA K KIAcCy
w0, OTaHgarh MypaBLHHYE
KRCHOTY 0T YKCYCHOH ¢ DoMOLILE
SHMHYSCKHE PeKLMiL,

3.3, Coomusie Mpups. HAps (2 1)

Crovsaanae adhapet, Peariis
FTCPEDHELITHE, [Menounod
THIpoAK CaomHoro admpa
(omblisHEe ), AHPRL
| CRHTeTHUCCKRE MOIOLLHE

| 21, Coookpie JhHupsl.

| 22 ACwpel. MOWOIKE CPoacTBa.
| Hesiomerpammm. (0pazitkl

| MOHIHX B HHCTALNX CPeatTs.
| JlabopaATopiibie ONBITLL

—

COCTARISTE YDARACHAA PEAKIN i
yrepuuraEn. D0LICHATL
GHOMOrHYCCEYIO POh HHPOR.
CofiEIaTh NPaBRTa De30TEcHors
nOpaineHnd Co CPEACTRAMK OrIToEnH




CPencTRR.

| PactBopHMOCTE KHPOR,
MOKAZATCABCTEO HA
HENpEAeILHOND XapaETepa,
OMLIIEHRE HHPoS, CpaRHEHRE
CEONCTSE MBI B CHHTCTHHECKHX
| MOKITHY CpaACTR

KHMIE

|

3.4, Yraesons (3 9)

Vraerodsl Monocaxaniin,
[mokoaa. Ppyxroaa
OnHrocaxapuin.

| Jincaxapuas. Coxapoza.

| Moamcaxaprasl, Kpaxman.
Finoren. Peakipg
THOUTROH S HCALTTH.

| KanecTreRHAS PCAKIIEA HA
kpaxsty, Lenmonoza

A ETHIILCTNI03E.
Knacenfrransa BoaokoH

23, Yrnenoas. Tmokosa,

- Omurocaxapiytsl. Caxaposa,
24, NMosmeaxapis. Kpaxma,
Llenmanasn.

25, Mpaxmubeckan patoma 3
ilemenne HCOSPHMEHTANKHLIX
304 HE DOJYIeHRE B

| PHENOSHABSHRS OPraHmICCKRK
BETHECTRY,

JaGopaTopunie ONEThL

| CroflCTRA FMOK03H KAK

| ANBErHADCIHPTS,
BagusoaeiicTaRe CAXApPOIL
IHIPOKCHIOM KATLIIHS,
[puroToniSHiE KPaXMaILHOTD
KriciHcTepa W RauMoaeficTase ¢
HoooM. ThIpeima Kpaxsania,
OnpagoMieiie ¢ oDpaziaMy
NPHPOIHEIY B HCKYCCTRSHHLIX
BOMOHOH

OO BACHATE DHONOTHYECKYHD POTE
rmoxossl. [paKTHIeckH I0KAkEATE
HANHTAE (PYHEIHOHATRHED TPYIN 2
MONEKYNE TTHOKO3HL

OGEIcHATS, KEK CEBORCTRA CRXAMYIR
CRATAHB ¢ HAMHIHEM by HKIHROHRThHLE
rpymi B €2 MONCKY/e, H HalkiBatTh
oOJACTH MPHMCKCHAS CaXapothl.
CoUTasisTh YpaRHCHA peasiil,
KAPAKTEPHIYHOIIHX CRORTTEL CaxapiikL
CoCTARTATE YPABHSHHA PERKIR
THIPOTHIE KPEXMATa ¥
HOMMKOHIEHCAITHHN MOHOCAXAPHAOE.
TIpoROINTE KAMCCTREHITYID PEAKIIND 13
KpREXMAN

|4, AoTeoaepusniiHE OPTANHYCCKHEE CoRTRNEnN (5 1)

| Ajgreonepkanine
UPrAHHYSCKHE COSTHHCHMA.
AMHEBL AMHHOIDYTIE,
Anmmith. AMBEROKHCNY L
| Bunoaspumd AOH.
NenTuaman (A THIR)
rpyema, [lenrimman
(@vurian) cemse, [leman.
[ToannenTiass. [anigss
Beew. CTpyerypa Denkosoi
MOIEEVIIRL (IEPRAYHAR,
ETOPHHAR, TPETHYHAN,
e TESPTHHHES }, JeHATYDALHA
i rezponds Genkos, eerHue
peaKipe Ha Bennn.
| AOTOOC PRAITTIHG
reTEPOLIRKINYECKRE
coeinuennn, [THpoai
| Muppon. [Tapanwaem,
[TvpmE. ATOTHCTHIE
ocHopanns. HVEICHHOAREE
kHeaoTel, Hymaeorine,

| 260 AMHENK,

[ 27. AMHHOEHCIOTE, Beiku.

28, AzoTeolzpEamide
TCTCTOIHEIHHECKRE COCTHHCHHA.
HyxienH0RRS KRCA0ThL

29, XAnMAL M A00poRsE SENOBEKA,
30, Kowrpoasuan pafora 2 no
Tertind o e IopoacoRe pEATTRE
OprAERgecKle COSTHHCHHAR,

¥ AIOTCOLCPRALTHE OPTAHHYECKHE
COeHCHIEY,

JaSoparopusiil onmar, [[BeTine
pearitin 1l DeaKn

COCTURNATE  VPABHEHWS peaknuh,
XAPAKTEPHIYIOLAX CHORCTRE SMHEOR.
(HVBACHNTE 3ARACHMOCTH CRBOHCTR
AMHHOKHCAOT OT CTPORHHN 1Y
hyHEIHOIANLHEN My Hajeeats
SMIMOKNCADTH N0 MCRIIYHAPOIHOI
HOMEHKIATYPE H COCTARIATE
YPABHCHMS PEaKIIHil,
CAPERTEPHIVIOMIMX WX CHOHCTRL
DGRACHATE BHOMOrHHSCKVIO [K11R
Genkon H HX Npespalienii B
oprasaase, [TposoIHTs IBeTHRE
peariHy Ha Denkn.

OERacHATE BHOTOTHYECKYIO DO
HYKIEHHOBRIN KHEIOT.

MonkI0BaTHCE MHETDYEIINCH K

TERAPCTREAHEL TPETApLTIM




HOoMIIAcMeHTAPHLIE
A3OTHCTRIE OCHOBAHMA.
DUAMAKDOIOTAMCCKAR XHAMILR

5. Xnvun noansepor (4 =)

Hememepnl, Crenens
norEMeman. Moromep.
CrpyeTypHoe IBCHD,
TepuonnacTHMHRE

noansephl Crepeopery T pikl
e dorHMepbl, [ToaHITHICH.
Hoamnponiuies.
HonurerpadrropyThia.
Tepmopeak THEHERR
TOAMMETEL,
GeponodopMaTLacT HIHbE
emoThl. THIBCTMICCEL,
MeAONNACTR. AMHEHONTLCTE.
Nessornaets., [TpAponsEsE
Kayuyk. Pesnna. DOoHET.
CHHTCTMISCKHE KAVIVER.
CHATETHYECKHE BONOKHA
Kanpon,

1], CHHTCTHYSCKHE NOTHMEPE.
KonneHcaunaHHRE MTAMEDRDL.
[MeronmTacTsL

32, [Tpemmmuneckan paGoma 4
aPacosRAEINHe ITACTMACE W
BOCTOROHY,

13, OpraHpueckan XHMHA,
VEIOBEK B ITPRPOIR.

34, MroropLal ypor 0o Kypey
s 10 x1acca.

| demoncrpamnn. OSpasisl
MJIB0 TMACE, CHNTETHYEC KUY
KAYHYKOB H CHHTCTHHECKEX
BOCKOH.

Jdafioparopuntil o0k,
CroicTE EAIIPOHE.

| JanmcHIBaTE YPABHEHHA PEAKIHI

OTHMEPHIAMAN. JATHCKIBATS
ypaRueHuns peaxuuh
NoIrKoRIcHCAIHN. Pacnoinanste
OPranivYeckHe BEIIECTHL, HCILMIbIVA
KAMECTBCHHEBIE PEAKITHE

11 kanee

| 1. Tosropenne kypca Xumun 10
knacea(l )

IT Teopernueckue oonosnt xummm | 19 1)

|.]. Baseefmmne XOMITICCKHE MOHATHA B 92K0Hb (4 4)

XHMHHCCKRA ACMEHT.
AToMHbIR BOMep.
Maccoroe gneae, Hyimmms.
Panuouyemier Hiorons,
3aK0H COXPAHCHER MEOCH
BOMIPCTE, JAK0H COXPRHEHRE
W IPeRPALICHHE YHEPIHE,
Hedie kT MECTHL
Hepuoanseckinll 3o,
reKTpoHHAN KOHGHIYPALHR,
[pafreckng MIEKTPOHRAS
dopMy . 8-, pe d- 0
FnemenTil. JIAHTARGHI.
AxriEnonnsl, Hekyceraenno
NOYUEHHEE WIEMEHTERL
BancuTHOC TS, Bogopoanme
COSTIMHEHIT

2. Xumadeckall anesenr,

| Hysnnst. HioToms:. 3aK0Hb
COXPAHSHNE MACCHI H IHCPHHH B
MHMUH.

3. llepogrHcckni 3ak0H,
PicnpeneneHue WieKTPOHOB B
OTORMAR AIEMEHTOR MITHIX W
DL, AEPHOS0E.

4, [lonowenne B NEPHOIHYECKOH
| CHETEME BOROPOIA, TAHTAHONI0H,
| BETHHOMION H HCKVCCTOCHHO

[ MY IEHHLIX INEMCHTOR,

5. BanesTHOC T M BATEH THEI
BOIMOEHOCTH ETOMOB

"[T.epemir.nmn BaRHEALTHE
RAPAXTEPHCTHEH XHMHECKOIT
wIeMeHTa, OO ACHATE PALTHAS MEKLY
DOHETHAMN «XAMHEGECEHE JSMEHT,

s HYRHAS, eoTons, [IpumeHsts
AOK0HE COXPAHOHHA MACCH BEIECTR TPH
COCTABICHHHN VpaBHeHHA NHMHYCCHKIHN
peakimil. OnpegeniTs MAKCHMAILHO
BOAMOAHOS YHCNO MIEKTPOHOE Ha
SHEPTETHUSCKOM YPOBHE. JalBCLIBATE
rpad eckRe HICKTPOHHLE QoMY bl
&=, p- B d-2meMEHTOR. XAPEKTEPH30BATE
MOPALOK FANOITHEHHA VICKTPOHAMH
SHEPrETHHSCKHY YPOBHCH M
nyvpoEEei B aromax. OOLACHATE, B
GEM IERIHOHACTCA QETHUeCKHIT CMBILT
NOHATHE «BATCHTHOCTEY . DORRCHETE,
YeM ONPEICNHHTCH BAICHTHRIC
BOIMOEHOCTH JTOMOR PATHRIN
sneMcHToR, COCTARNATL TPaUECKHE




[

UIERTPOHARIE QOPMYIIR A30TH,
pocdopa, KHEIOPOA 1 CEPRL, B TRIKES
XAPAETEPHIOBATE HIMEHENHA PAAHYCOB
ATOMOR XWMHUSCKHX AMEMEHTOB N0

{MOASPHIR 1 HeMOALpPIAs )

CHANL, DACKTPOHHEN

Bropy IR,

MeTanTHMecKns CEIIb,

Bomo j0mHas cRiTik,

[ HGpHLAN A ETOMHLIX

| opbuTane#, Kpeeranmb:

| ATOMHANE, MOBSKYISPHLLE,

HOHHLIE, MeTATUTHUCCKHE.

AneMeHTAPEAN HHeice.
[Tomssopdes.

| Toemopdisple

MOTHP A, ANAOTRONNE,

| Haomepus, [NoMonoras,

| Xunaecuil cupTel

xEvEveckell  carin. Hounas u
ROHATEATHAY CRAL.
MeTanmieckas ¢anib.
Boooponanas cagis.

7. [TpocTpanCTREANOE CTPOSHHE
MOTERY L.

8. Urpuesne xpROTLIIOR:
KpUCTATHYECKHE PEIIETRH,
ITpiniEssr Muoroobpasng
seugete: deMoHCTpANNN.
Monean BOHRBIX, ATOMERIX,
MOJERYINDHEX W

M T LTHYCCRMY

KPAC TR TTHHECKRE PETIETOR,
MokeTH MOIEEVT HIOMEPOBR H
FOMOSCTOR

NEpHGIAM M A-rpynnas
epHOIHSECKo Tafmi

|2, Crpocame pemigerea{dsa)

Honias comak, Kopatewrnan | 6. OcHOREME BRI OFhHCHATE MEXAHHIM 0OPEIORAIHA

HOHHOH | ROBANEHTHOH CAHIM H
ocobenpocr  guanvecknx  caolicTs
HOMHED B KOBANEHTHLIX COCIHHCHMIL.
CoCTABANTE WIEKTPOHHEIE Gopny ikl
WMONERYT KOBANEHTHIIX COSIHHCHI.
O BSCHATE MEXAHITIM OFPa0BaNHI
BOAOPOIHON W METALIHYECKOH cRa3ei
H 3ARHCHMOCTE CBONCTE BCMICCTHA OF
AHME XHMHEECKOR chRIM. OOLECHATE
NPOCTPAHCTREHHOE CTPOSHHE MONCKYI]
OPraHN9CCERX H HCOPTEHHHCCKHA
COBTTHHEHHA ¢ OMOIIEI
NPENCTARICHIEH O MrADPHIAANIRE
opBrranel, OGRACHATE QRHCHMOCTE
CBOMCTE BEIISTTRA OT THOA &re
KPHCTALTHYSCKON pemdTri.
CHOBRCHATH OPHYHHE MHOTOROpRINA
BELIECTE

o

L3, Xnunveckne peaxun (3 4

| OERC TR L HD-
[ BOCCTEHORATENEHEIE

| pedrieH. Peakoin

PHATORCH IR, COSTHHEHME,
TOAMEITEHHE, OIMSH,
| DEIDTCPMITHCCERE 1
! THADTETMYECKHES PEARTIHN.
| OOparEMEiE B ASODpaTHMEIS

| peaxnay. Ternnonof sdiert

prakuan. 3axen [ecca.

[ epMOsEMITIeCKNe

vipardenns, Temrom
- obpazosEHAES. Tenaore
| oropanns. CropocTh
 ARMMHSCKON peaKLmR
| AKTHEHPOEAHHER KOMILICKC,
| Bakor SefCTAYKNIHX  Mace.
KaHeTHYSIROE YPERHEHNE
peariie. Karanssarop,
MurmtuTop. omorensnfl |
[ETEpOTEHHALL KATATAT
Koranarideckne peakiny,
ANMHUECKOS PEEHOBECHL.

Mpsanwm Me Hlnretse

9. FomecndiiaIiag xHM HYCOKHY
PEAKIE.

I CRopoc T XHMEYECKHK
peaami. Karanma.

11, Xpumgeckoe paaRosecHe B
YCIOBAS €00 CMEMICHNS.
Hemorcrpanan. FonraHse
THIOL XHMHSECKHY DEXING,
BRASOONETE 0 Oprakndeckoi
KHMITH.

Jdafoparopuil o,

| Havverne s1aiHus pasamsHEr

tharropos Ba cROpOETE
KHMUHCCKHY peakiai

[TepeyHCIaTh HPHEIHEKH, 00
KOTODEM  KISCCHQMIMPYIOT
KHMPUSUKHE PEAKIIHA.

ORI BACHETY CYIIHOCTS XHAMHYeCKOi
peakitnd. COCTaEINTE YPEEHEHHR
KHMHGECKHX PeakinA, OTHOCHIINKCE K
papetenérmoMy THny. OfnscHsT,
RTHAHAS KOHITHTPRIHHA PCAreHTOR Ha
CROPDCTE IMOMOICHHBIX M ITTEDONEH X
peakitHA, OOLECHATE KIHAHNE
PALTHYHER QAKTOPON HA CKOPOCTE
NHMHSECKON peakiuii, a TaKme
THAYCHAEC OPHMEHEHNE KATLTHIATOPOR
i HETROUTOPOR HA NPAKTHEE.
CHOBACHATE WIHAHKE HIMEHEHNHA

| KOHUSHTPRRINHE QHHOMS H3

PEATHPYIOUIHK BEUECTE, TEMITEPATY PR
¥ AARITHHE HA CMEISHHE XHMHI2CKEOT(

SARHOBLCHT




