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(8 - 9 kmacc)
ba3oBbill ypoBeHb

CocrasHTes:
YUHTENE XHMHH
MonracTeipckas TaTesHa AlEKCAHIPOBHA

2023 r.



MOACHHTETbHAH 3AITHCKA

Pabouas mporpamwa mo s fins 8 - 9 kraccos COCTABIEHA B CODTRETCTRHH C°

. @enepaitHbiv rocyIapeTBeH BN OOPASOBATENLHEIM CTAHIAPTOM OCHOBKOMD DGLIETD obpaloBannd, yi-
BEpAeHHLM Npukasom MunoGpuayks PO ot 17.12.2010r, Me1897 (g pel. Tlpukasa MunoGpuaykn Pd or
29.12.2014 Nol6d4)

- DenepansHoil obpazopaTensroli NpOrpaMMOR N0 y4eOHOMY NPeaMeTy « XHMHURY, Ga0Bsli ¥PODESHE.
- Konuenunedi npenonasania ysebroro NpeaMera « X HMHE:,

4. PaBoueit nporpamMmofi pocoHTAHMS,

3. TMonowennes «o paboueii MPOrPAMME YYeDHbIX NPeMETOB, KYPLOHE, B TOM YHeTe BHEYPOMHORN [IeATeTh-
HOCTH, paspabarsisaemiix no GIOC-2021» (npuka NoST7 ot 30.08.2002)

6. [lporpavmoit kypea xmm ann 8-9 kaaccos 00WEotpasOBATENRHAX Vapeskemmii (lapa H.H, Xeunus.
Paboune mporpamssl, Tlpeavernas munus yueduuror I E. Pymmica, &1, dennavana, §-9 KIACChE NOCOGHe
AR yauTenei odmeodpazosar. opravnzanmii, H.H. I"apa - 2-e man,, mon. - M.; Mpoceemenue, 201 3. -48c.).

7. Tnceatom Mumnctepersa npoceemenna Poccuiickoii Penepaumn ot 3 mapra 2023 roga NeO3-327 ane-
TOOHYSCKHE PeREOMEHIAIHH (10 BECICHHID PeAEPANEHEE OCHOBHBLX obmeobpalosare bHb MOOCPah s,

rd Pl

Pafiouas mporpamsa npieesena B cootserctane ¢ SOIT oeHoBHOMD obIeroe oOpaICBAHNE N0 XHMUH B YacTH
MAAHHPYCMEIX PE3YTRTATOR M comepmannn. B conepianne NpoTPaMMebl BETIOYEHE NPaKTHYECKHE padoThl, a
TRLGHRS IMEMEHTH CONEP#RAHNA B COOTBETCTEHH © DO no xpsimm,

Hean wiyuennn yaeduoro npeamera «Xumuas HilllpaB eI

- HA OCE0ERNE SANCRETHINE IHANWE 00 DCHOBHBIX TIOHATHAX W 18K0HaY XHMHH, XHMHYCCKOR CHMBOIHEKE:;

- Hi paradenne ymenusiy Halionars XHMHYECKHE SRISHHA, IPOBOIHTE XHMHEYCCKRI IECNEPHMEHT. NPOH3ED=
JIFTE PACHETH HA OCHORE XMMHUECKIX (OPMYIT BEIIECTE M YPABHEHME XHMHYSCKHY PRI

- Ha pazemie NOSHABATENLHEX HHTEPECOR H HHTCIIEKTYANBHEL COCODHOCTEN B NPOLECCE TPOBEICHIE XH-
MHHECKODD JKCNCPHMEHTA, CAMOCTORTE/ILHOMD NPHOSPETERNT JNaNIH B COOTRETCTRIN ¢ BOSHHKAHOUIMMH HHI-
HCHHEIMH NOTPEGHOCTAMA',

- HA fochumaie OTHOWCHHA K XHMPH K&K K OOHOMY W3 (yHIaMEH TITRHER KOMIOREHTOB ECTeCTROMHAHNA |
HICMEHTY ODUICIENOBESCCKOH KY IR TVDEL

- HEl NPUMENEHNE NOAVNENHEE IHANGL 1 Ml 1R Be30nacione HenonsioBaHHR BELIECTE H MATCPHATOR B
ORITY, CRIRCKOM XOIMACTHE H HE MPOHIBO/ICTEE, PEIICHHA NPAKTHYECKMX 307134 B MOBCENHERHDH KHIHM, npe-
AYTIPERIEHNA ABNEHHA, HANOCALIHY BPE/l 3I0POBLID YeT0BEKa i OEPVEAIOLIEE Cpee.

Janaun obywenns. Onnoit 13 pawnedinms tanay OCHORHOMD obinero ofpasoBanms HBARETCH NOIrOTORKL oby-
IAIOUIMECE K OCOTHAHMOMY W OTBETCTBEHHOMY BRHIGODY HH3HEHHOMD W npofeccHoBaTsnoro myri, OGyaa-
HIHECA J0MKHEL HAYHHTECH CAMOCTOATEIRHO CTARHTL LM i OIPEREAATE OYTH HX JOCTHRCHHE, HCNOIR30EATE
MPHOGPETEHHEI B EOTE ONLT B PEATRHON WHIHH, 34 PAMKAME y1eDHOM0 Npoleccs.

Yuelivo-veronmucexuii EOMILIERT, HCNOJBLIYeMBIT 108 A0CTIGREH R T0CTABIEHHOT Leam
Yuebno-vieropnieckoe obecnevenne KYpea xuM il 0cHoBHON oGmeold pazosaTe bHol KoL

. KJaace

|, Pyaswrue TE. Xoua: 8 kn.: yued. nan obweobpazonar, yupesiennii/l.E, Pymarrne, @, I'. @ema-

MaH. — M.: [lpoceeinenne.

2 TlapaH.H., Xw#nus, PaGoune nporpammel. Hpeasersas aunms yvaeGumnkos [E. Pymsaruca, @0

Densavana, §—9 knacew/H H . Napa,—M. .11 POCBEUICHHE,

J. Pameukndi A, M. Xivus: auakmeckmii Matephanr B—din. /A M Paseukuit.—M. . Tpocaemensne.
4. Tapa H. H. Xomua. Ypoks: 8 kn. / H.H. Fapa. — M. Tlpoceenjenne,

Y kaace

L. Pynawtme TE. Xumma: 9 gn: yuef. oo obweotpatosar. yupesaennitT, E. Pyasarnca, ©. T

Densaman, — M.: [poceeucnne.
i

2. Tapa H. H. Xumus. Padoune nporpassel. Hpeavernas nnums vaeGuankos I F. Pyasumiea, @. [
Deiisivans. 8—9 gnacer/H.H Japa.—M.:[Tpoceewienne,

3, Pamenxnii. A, M. Xumua:  mgssrsveckuii Marepaan  8—9xn/A M. Paseusmii .
M.:Ilpocsenienne.,

4. Fapa H.H. Xumua, Vporu: 9 kn. / H.H. Mapa. — M. lpocremwenne.



Keawgecrso yuedusx uacon, na KOTOpLIe paceswrana Palouan oporpasma

Aaninas pabouan nporpaMma peansyeTes s YuedHHKaN 114 06 e0bPA30BaTENRHEIX VUPERKICHIH anTo-

po I E. Pyioumica, @. T, Mensamana «Ximua, 8 knaces u «Xisug, 9 siacey. Pabouas nporpasMsa paceyu-
TaHa Ha 1404 8 ron (2 9 B Henemo).

Haisanme Kaace Keansecrso Mpaskruaeckne
EYpea B HACOE pabors
A HMHA & knace 0 6
Mg Y knace 70 7 |




COJEPKAHHUE YUEBHOT'O KYPCA «XHMHH
§ KJIACC

Pasnen |. OcooBnbic noBaTHa xnmun (¥ poses ATOMHO-MOJIERYIHPHEIX NPeICTABACHNI)

[Tpeamer xuMun. Xumua kak wacTs eCTeCTROIHAHMA. Bemectnanx cooficrea, Metonw noananns & KHUMMH;
HaDIoAeHHe, TKenepuMent. TlprEne Gesonacoi paboTel ¢ 0GOPYIORAHHEM M BelleCTRAMIL Crpoense nna-
MEHH,

UreTste pemectra n cvecH, Cnocofnl oumeTin BCLIECTH, OTCTAHBAHKE, (HUIBTPOBAHKE, BLNApHDaNKE, KpU-
CMELIUIAYUA, ducrarrip . DEIHIScKaE H XHMIYeCKHE RUICHHE. Xusuveckue peakumn [pusnars xevsc-
CKMX Peakiii 0 YCI0BHA BOTHHEROBEHHA M TCUEHI XHMISECKIX peakumii.

ATOMB, MONCKYIE H HoHBL BemecTna MOJIERYIAPHOID B HEMOTEKYIHPHOID CTPOCHHS, KpHeranunueckie 1
aMophEe BemecTEa,

Kpuetannmieckne pemérei: HoHHAA, aTOMHIE | MOTEKYIAPHAR, JABNCHMOCTE CBOHCTR BEIECTRE OT THOA
KPHETRLIeCKOd pemidtin. TTpocTite u cnomume pemectaa, Xumusecknit anement. Metanmm i HEMETL kI,
ATOMHEN eIHHAIA Macen. OTHOCHTETEHAS ATOMHAR Macca, HA3bK xuMuH. IHAKE XHMHYeCKHY WIEMEHTOB, 3a-
KDH MOCTORHCTEA COCTABA BELIGCTE. XMMHYECKHe popmynw. OTHOCHTE L RAR MONCKYAPHAR macca, Kauecr-
ACHHLI i KOMHYECTBCHHBIT COCTAR BetnecTna. BaMHCIeqna 1o XHMHIECKHM Popmynam. Macconas jonm xu-
MHTECECDD WEMEHTE B CI0KHOM BRIIECTRE,

BaneHTaocTs XEMHIeCKRY WeMEHTOR, Onpeleicane BATCHTHOCTH WIEMEHTOB N0 (hopuyne GuHapHEX co-
eAHHEHN, COCTARICHAE XHMHYECKHX dopMyn OHHAPHE CoeaMNeHHE To BATCHTHOCTH,

ATOMHO-MOJIEKVINPHOE Yderne, Jaxom COXPIHEHHA Macch BelecTs. AniHe B megressnocte M, B. Jlomo-
HOCOBA. XHMWICCKHE YpapHenis, THIM XHMHYeCKiy PeAKLINE,

Kucnopoa. Haxomnenne s npupone. [og YHERHE KHCTOPOAS B NaDOPATOPHH W NPOMEILIICHHOCTH, DHIHYE-
CEHE H XHMHYeCkne CRORCTRA kHCnopona. Dopenne. Okenan. [Mpumenenne kucnopona. Kpyrosopot kneiopo-
[i B npHpote. U308, aanoTponns kuenopoda. Bosgyx

H &Mt COCTan. JammTa aTmocdepioro BORAYMA OT 3arPAIHerHil.

Boaopon. Haxomaenwe s npupaae. [Noovuenne BOROPOSA B NaDOpaTopHH | MPOMBILIASHEOCTH, DHInse-
CRHC H XHMHYCCERE CBOACTBA po/iopona. Bonopoa — BoccTaneRHTeNL, Mepr GesonacHoem npH pabore ¢ po-
aopaaom. Hpavenenne sogopona.

Boaa Metoas onpeaenenns coerara Boik — anamms i ciirres, Dranveckne caoficTa sojeL Boa a npH-
POAC M CHOCODE e OMHCTER. AJpauda poasl, XuMuteckie CBOHCTRA BOOEL [Mpumenenne sogm, Boga — pac-
TEOPHTEE. PacTeOpUMOCTE BemecTs B Boge. Maccosas nons PACTROPENHOID BEIIECTRA,

KoausecTBenNbLIE OTHOLIEHHA B XIMHN, Konwueerso seumectna, Mo, Monnpuas macea. Taxon ABorapo,
Momapasiil odsém razon. OrHOCHTeTLIES NAOTHOCTE Tasos. OOpEMHEIE OTHOWEHUA TaI08 MPH XHMHMECKHX
PCAKLIHAX.

Basmeimme wnocent HEOpraHHYeckux coedunennii. Okenam: coctas, KnaccHukainn. OCHOBHEE W ER-
CNOTHBIE OKCHTBL HﬂMtHB.‘:‘Iﬂ‘I‘}'pEL OKCHIOR, PHIHYCCHIE W KHMHYECKHe cROMCTES, NIVHCHHS H IpHMEHeHHE
DKCHIOE,

Piaporenma. Kascendmkanis rHapokcHnoe,. Ocnopasns. Cocras. IEroun 1 HEPACTROPHMEIE OCHOBAHMA,
Homenxnarypa. OusHueckne n xuMuueckie CBOHCTR ocHOBanmMi, Peakmna HeRTpamanmue. [loavaenne o
TMPHMEREHHE OCHOBAHME. AMQOTEPHBIC DKCHAK H ITHAPOKCHILL

Kucnore. Cocran, Knaceudwxauss, Hosenknarypa, Duangeckie

H XHMHYeCKHE CROBCTRE KHCNOT, BRTecHnTenb L PAI METANIOR.

Conn. Cocras. Knacenduramia, Homenknatypa. ®ninueckne croilersa coneil. Pacteopumocts coneii 8
BOME. XHMHseCckHe caoficTna coneil, Criocotn nodyvenns conedi. Ipumensane conedi.

['eHETHUECKAT CBATH MEHKIY OCHOBHLIMM K18CCAMY HEOPTAHHISCKHX COSTHHEHHI,

Paznen 2. Hepuoamaeckwii saxon n MEPHOANECKAN CHETEMAXIMBYecKkX WiemenTor 1, H. Menenee-
Ba. Crpoesme sroma

[lepropauanchme noneTim KASCCHQIMKAUNE XEMHYCCkuX JiemenTon. TTonarue o TPYONAX CXOAHBX e-
MENTOS. EcTecTRenmbe CeMelicToa LICA0 MBI METALION 1 ranoresos. bnaroponnsie rase.

Hepromnsccknil saxon J. M. Menzeneera, Tlepuorieckan cHCTEMA Kak eCTecTBEHHORAY N KnaccHgin-
KAILHA XHMUecknx aemenTor. Tabauunan dopaa npeacrasncHus KJBCCHMKALNT XHMHUSCKHY 2eMEeHToR,
Crpystypa Tafanme «ITepHoAHYCCKas CHETEMA XHMUYECKIY snementon Jl . Merneneeras (koporkas -




Mal A- u b-rpyinw, nepuons. Ouamveckuil cMbicn NOPARKOBOTO MICMCHTA, HOMEPa MePHOLA, HOMEpPA rpyn-
Mkl (A0 AeMenToR A-rpynm).

CTpoenne aToMa: AP0 0 AMEKTPOHHAR 060104k, COCTAR ATOMNLLX Anep: OpOTOHM H HelTpoHbl, HioTonm.
Japsn aToMHOT0 R/pa, MECCORDE MHCNO, OTHOCHTEIRHAS ATOMHIS macca, Conpemennas GopMy/IHpoBKa nons-
THH CXHMHEYCCEHE 3meMeH T,

FnekTponHan obonoYKa ATOME NOHATHE 06 HHEPIETHHECKOM YPOEHE (WIEKTPOHHOM ¢10¢), 6T EMEoCTH.
JAnGHEHHE JMEKTPOHHLIY CI0ER ¥ ATOMODB WIEMEHTOB NEPBOTO—TPETREIO NEPHOIOE. Corpemennas gopmy-
NHPOBKA TEPROIHIECKOTD KOS,

3HH-‘-!L‘HHE]'['EFH!J.EI}I‘IcCHDr‘D:IIIKDHﬂ.Hﬂ}'HHHI:JHJ(:'TH}D:‘E'HHH ALH. Menjeneepa: HCnpaBneRHe OTHOCHTELHEX
ATOMHBIX MACC, NPEICKAIANAE CYICCTROBAHHA HEOTKPEITEIN WIEMENTOR, NCPECTAHOBKN XHMHYSCKHX WEMEH-
TOB B nepuoguteckol cheteme. Misns w nearensrocts [ M. Mennenessa,

Pasnen 3. Crpoenne semectra

THIEKTPOOTPHIATENLHOCTE XHMIILECKHK 2NeMENTON. (N HOBHE BHbl XHMHYECKOH CRAIH: KOBANSHTHAR He-

NOAAPHAR, KOBAICHTHAR TONAPHAA, HOHAAL, BaicHTHOCTE WIEMEHTOR B CcheTe AMEKTPOHKHOHA Teopun. Crenenn
OKHCTEHHS. [pasuna onpeseIcHna CTENeHH OKHCIEHNS JIeMeHTOR,

Memnpenmernne caain

Peanusaung MesnpeIMeTHEN crascii TPH H3YUCHHN XHMUH B § KNacce 0CYISCTRARCTCA TEpes HEmonLI0Rg-
HHE KAk ODMINX ECTECTREHHO--HAYMHLIX OHATHIL, TaK | MOHATHH, ABNSIOMWHXCH CHOTEMHBIMM 118 OTXENLHMX
MPEAMETOR ECTECTREHHO--HAYHHOD HKA.

Ofmme eeTecTBEHHO--HAVIHLIE NOHATHA: HayuHkdi hakT, runoTesa. TEOPHA, J2E0H, aHATHI, CHHTCI, Kiac-
CHPMKALNA, NCPHOIHYHOCTE, HAGTHYIEHHE, WCMEPHMEHT, MOACTHPOBAHKE, HIMCPEHHE, MOIEL, ABICHHE.

DMINKA: MATEPUA, ATOM, WIEKTPON, NPOTOH, HERTPOH, HOM., HYKINL, WIOTONEL, PATHOAKTHEHOCTE, MOMEKY a,
MIEKTPUYCCKHE 38DAA, BCIICCTRO, Ten0, OOLEM, APEFATHOE COCTORHHE BEWECTEA, Fa3, GUIHISCKHE BETATHHLL
CAHHHLG HIMCPCHHA, KOCMOC, [IaHeTk, 3ef1ast, Comrne,

bronorus: dotocuntes, anxanne, fuochepa.

leorpadms: atvocdepa, raapocdepa, manepans, TOPHBIE NOPOIEL, MOMEIHER HCKONAEMEE, TOMTHBG, BO-

HEIE PeCYPCRL,
9 KJACC

Paanen |, Bemecrno m xHMHYeckme peakimm.

Mepuoduveckuii 2axcon. Mepuodtmeckas cuemena stnecsay aemenmos [ M Mewdereesa Cmpoenne
AMOMOE. JAROROMEPHOCIIN & WIMENENUN COOTICME XUMIMECKI SIeMENMOE REPELLY MPEY Repuodon, Kaius,
KORIUR 10X COeOunenull @ COOmBEMcmEny ¢ NOTONCERIEN TEMERMO & Hepunchmeckoi cucmeme 4 cmpoe-
MHEM WX MO,

Cripociie semecmen; suds Xumwsecrkod coan, Tims KPHCIIELLIMNECK I PEMEMOK. JASUCIIMOCmE Ceolicme
FETECIGA O BTG KPUCHANIMECKON Peiéme i 6hon XUMEYECkoll cami.

Kaaccughurayua w nomensiamypa seopainecsie seweems, Xusmmecs e CROUCHGG GEECE, OMHOCH-
HUACR K PasTuyiblM KIQCCam Neopaaniyeckis coeounentil, cenemuseckon camth HEOPAINLYECKIY RENfECE,

Kaoccuburaya Xumuseckioe peariyiii: PEARIIN COEORNENUADIINONCENUN, Javewens, ofivena, (suciu-
METERO-BOCCMOANOTUMETDRBE PEaryLL, (RucIimels, SOCCMINOTUINETE, RPOYECCE ORVCIENNA I S0CCHIaNORTE-
niek. Cocmaenetiue FPERENIE ORNETMETENO-E00C AN OTRIME SN B PEARRL © ROMOWBG MEModa RTER PN -
R Balaned.

Tennopuie adupertol xuMuYecknx peakywi, FKIOTEPMHHECKHE H IHI0TCPMHYSCKHE peakumn, Tepmoxumu-
HECKHE yPARHEHHA, PACYETEL N0 TEPMOXHMEYECKHM YpaBHeHnaM,

CROpocTs xiMiteckus peartnil. QakTopLL BIMAIOMHE Ha CROPOCTE XHMHHCCKHX peakumil. [leproyauant.-
HOE NPECTABACHHE O KATANHIC,

Ubpativese peasumn. [TovsTie o XHMBvecKom PABHOBECHH. XUMHYECKHE PCAKIHHE B BOIHBIX PACTROPAX,
INEKTPONNTH B HeINSKTPOTHTEL Hotn, Karronst 1 anmons, [ WOPAMNGR MEOPUA PacmEopos. INeKTPOTHTH-
HECKAR JHCCOLHALMA KHCIOT, OCHOBaHME B conell. Cnabrie § cHIbHEE AEKTPONHTH. CTeness QuccouHaimg,
Peasuin wornoro obmena. Yolosus Teuenus PEHKIHH HOHHOTO 0OMEHA 10 KOHUA, XuMIueckne crolicTa o-
HORHBIX ENACCOR HEOPTAHHYECKHX COSNMHCHAN B CBETC NpeAcTABNCHRH 06 HNICKTPOAHTHYEC KON THCCOLHALTIN
H OKHCTHTETEHO-BOCCTAHOBHTEALHLIN Peakiunax. Tovamue o PHOPORUZE COTRi.

Mpakrimeckas pabora Nel. Pewesine IHCNEPAMCHTANEHEIX Ja%aY no Tese «CpolcTaa RUCIST, ecHOBINME 1 corell Kak WIEKTPO-
NNTOER,




Paigen 2. Muoroodpaine semecrs

Heseranni. Tamorenw. llonomcnne B nepHossyeckoli CHCTEME XHMIHMCCKHX WIEMERTOR, CTPOEHHE HX
aromor. Haxomnenwne s NPHPOIE. DUIMNCCKNE H XEMHYECKHE CBOHCTRA rNoreHoR. Cpaul-mie;taﬂm NApAKTE-
pHCTHER ranoredon. Tloaysenne o npusedenue ratorenon. Xaop, MHIHYECKHE W XHMHYECKRS CBONCTRE %10~
pa. Hpumenenue xnopa. Xnoposogopon. ®uintcckne caoficrna, [onyuenue, Conssan KHCTIOTE B 68 comi.
Kauecrnennan peakums va xnopua-nonsl. Pacnosnasanne KOpHAOR, GPOMHIOR, wonkaos Jetcmene iopa
MIOPOSAIOPOO ka BpAanuiM verosexd. Baxeneinutie Xiopudst u 1 naxoxcdenue & npupode.

Kueaopon i cepa. Ionomense B nepuoawIeckoll CHOTEME XITMHTICCKHX IEMEHTOR, CTPOEHHE MX ATOMOB.
Cepa, AnmoTponna cepsl. dusnueckne n xumuveckue ceoficTea. Haxomnenue & npupone. lpivesenne cepi.
Ceposogopon. Ceposoaopoasas kuenora u of comm. KavecTsennas peakumps Ha cyaua-nonn, Owrcna ce-
pei(1V). MEzpueckHe H XHMEYCCKEE cBORCTRa, [Mpunenenne, CopHrcTas kBCIoTa M el conm. KageoTpemas
peaKums B cynbpuT-#ons. Owcun cepri( V). Cepras kncnora. XuMmudeckne ceoficres pasDaB/IeHHOH W KoH-
UEHTPHPOBAHHOH ceproll KHCaoTH, KavecTeennas peakuns Ha CYABQET-HOREL XHMHYECKNE PEAKLIMH, fewa-
HWIHE B OCHOBE NOAYNEHHA Cepiol KHCAoThl B npoMsinieHHocTH, [Ipuvenenue ceprofl kRenoTh X ivisecsos
IUSPATHEHUE OKPYNCAOWET cPedbl CoSdunentamy cepl (KUCIomiee Ooxeou, F0ZpRINEHIE BO20VXE ¥ GO00-
Eroa), crocofinl £20 RPEOOIERIIEH A,

Asor B ocdop. [lonomenne a neprogageckoll CHOTCME XHMEYECKHX IMeMeNTOR, CTPOCHHE HX ATOMOR,
AT, (PHIHYECKHE 1 XHMHICCKHE CHORCTRL, NOAYYEHNE B IPHMEHEHNE. EpyrosopoT a3oTa B npHpoas, AM-
oK. MusHIcchne B XHMWYECKHE CROMCTRA aMMuaKa, MOIVUEHRE, NMpHEMedeHne, CoaH aMMORHE. ASOTHAR KM=
CIOTA H &€ CBOHCTBA. UKHCTHTe IbHEE coolicTea azoTnol kucnorel. TTomyvuenne aorHoll KHCAOTH B nabopaTo-
PHH. XAMHISCKHE PeakiinH, JCWAIIHE B OCHOBE NONYYEHES A30THOH KNCTOTH B NpoMbLIIITeHHoCTH. [Tpavene-
HHE a30THOR KHCAOTEL (oA A30THOH KHCTOTE ¥ HX TPHMEREHHE. AoTHEE Yao0penua,

Docdop. Annotponia dochopa. PHIMuecKHe B XMMHYECKHE cBONICTEA ipocdopa. Oxeng hoehopal V).
Pocdopran krenoTa 1 ed conn. Pochopuie yaodpenms,

Yraepod W kpemunil, [Tonowenne 5 nepROAHYECKON CHETEME NHMHMECKNK IEMEHTOR, CTPOCHHE HX aTo-
MOB. ¥ riepojt. AMTOTPONHA Yenepoda, DHIMMeCkue 0 XEMHYECKHE CROFCTSE yriepoga, Ancopbuns. VirapHeiii
a3, cooficTha W dNIMONOrHYECKO: ACHCTBHE HA OPraHmIM. YINeKHCIsi a3, YTonbuas kHenoTa § b COMH,
Kasecreesnan peakuns wa kapOoHar-nonst. Kpyrosopor vraeposa o npupoge, Upraunieckne CoeqHHenHs yr-
fepoa. Iorocuveckue npoaitenit, carzannie ¢ oxcudom verepoda (1V), sunomeza atobasnoso ROMERIEHIR
Kutovama, rapiusonstid sdhesm. Henowerosanue kaplonamos & Beimy, Meoiiine, nposMsumIennoci 4 ce -
CROM XOIRECTGE,

HEMFFFE'JR-]J‘:-HME ROHRITNR 06 CERSETHINE CRUX GO0 CORITAET KaK o ﬁﬂc‘ﬂuﬂ&'ﬁuﬁrx}lﬂmﬁﬂﬂﬂﬂ (MERTION, FHTCN, M-
TEW, Qyentiaey, IMANEL, 2tuyepun, yeeyenas cucroma). Hpupodusie nemosnmr MElggadopadon {Venak, HpN-
Pocdneil 2az, vedne), Apodveme 1 nepepatoncy (Benzin, Pixtn & Geimy § apostsiucrennocn, [onsmue o
OHOIDCUNECKE GEMHBY SOECIBas; MNEUPX, BeThay, Voreaotax — o 1 POTH 8 MCUTHI YeT0eeKd. Meamepuais-
HENE COUNEMED OPAAHUNECKIT N HEOPEGNINECKILT CoeONMER .

Kpemunit. Oxcnn kperuns(IV). Kpemuneras xucnota u e conw. Cmexio, Hemenm. Baxenetiwe cmpon-
MEILHBLE MOMEPULIR. KEPOMUXG, cMeRAD, yemenm, bemon, acenesobemon. Hpoiremst Geonaenoso uenois-
FORAHUA CRIPOUMETENBX MAMEPUELIOE 6 TOGCEONESHOT TN,

Meranne. [lesgomenne MeTATI0E B NEPHOIMYECKON CHETEME XHMHSCKIX IMEMEHTOR, CTPOSHHE HX ATOMOB,
Meraanmeckas cagib. Ouinueckne caolicTea MeTAI0R. Paj AKTHEHOCTH METATIOR {(3nexTpoxuMmecknii pas
HANPEEERHR MeTannos). XuMugeckie ceoficisa metannos, OGume crocodnl HOYHEHHES MeTannoe. Cnnann
METAI0R,

Ilenounbie MeTautes. [Tonowenie WEA0UHEX METANIDR B NEPHOTMUECKON CHOTEME, CTPOCHHE HX ATOMOB,
Haxosaense & npupoge. OHINUECKHE W xHEME9ECKTE CROTICTRA MENOYHEY MCTALTION, [Tpusmenenne mwenoynbix
METHNNOR H HX COSAHHEHNI.

[enounozementibie Metamibl [TOROKEHHE TRT0UHOTEMETHHEIN METANNOR B NEPHOOHYSCCKDH CHOTEME,
CTpoeiHE WX artomos. Haxomaenne » npupone. Maramil n xansumii, nx saxuefimme coemmuenns. HeeTrocTs
BOJIB W eNOCO0RL 8 YCTPaHeHHA.

Ammosinnii, [lonoxenne anoMunia B nepuonnveckoil cuereme, cTpoenie ero mmoma. Haxomaenne & npH-

pone. DHINYECKe B XHMHYECKHE CBOHCTER amomumms. |IpiMercie amoMIENA AMpoTEpHOCTE ORCHAR W
FHAPOHCHIE AMBOMMHHA.




Aeneso. MMonomerne wenesa B NEPROAMYECKON CHETEME, CTpoeHse ¢ro atoma. Haxomaenne s npupone.
DusuECKiE W XHMEYECKAE CBOfICTEA Wenets. Bamneiiume COCAHHCHHA WCIE3A. OKRCHABLIHAPOKCAIL W COJH
wenesa(ll) m wenesalll). Kasecrpennnie peakumn Ha wonst Fe'™ u Fe'*

MNparriueeckan padora M2, Monyecane commod KHCsOTR § HIYHEHHE B8 CROACTR

Mpakmeckan pabora Ned, [Monyackie asmuara i icyienne ero ceoficrs.

Mpakrweckan pabora Ned. Monysenne oxcua yraepoaa (1V) n syNense ero caoficrs. Pachoisaoanse Kaphonaros.

Mpakmieckan pabora Ne 5. «Pewenie sxc BEPHMENTILHELE IB02W N0 Teme «BasHe AlHE HEMETRIIM B HX CO0HHEN RN,
* Tparmiieckin pabora Ne 6 «OHECTIOCTE BOLM 1 METONM 68 verpanesias.

IMpastvyecsas padorn M7, Powenne 5Cncpinee ribysx 12304 N0 Tese #MeTanu i mx cocmHHe .

Pasfen 3. Xumus u 0KpyRaomay cpeia
Bewecrsa v matepuans 8 nosceReBHOf wuann venosexa. Belonachoe menonkiosamme BEWECT H XHMHE-
CKHX pearunii B 01Ty [lepsan noMows 1py XUMHUSCKNX O0Tax 0 OTPABRIEHHAN,

XHMHNMECKOD TarpaIHeHns OEPYRMIOWEH cpedsl | IpeacnLHAR ADIMYCTHMAA KOHUCHTPAIIHA BElIECTR. Manese —
TR Pomts xiuMis B peliensy SK0T0rHYECk npotnenm.

Mewnpeamernnie canim

Peanusanus MewsnpenaMenin: cazed npu HIYHCHHH XHMHH B % KNacce 0CYIMCCTRISETCH Hepes HeNoNKIoRanHe
Kk ODIMX ecTEeCTREHHO-HAVIHBX TOHATHIL Tak w MOHATHA, FRAAOWMEXCH CHCTEMHEIMU TUTH OTOEARH X
MPEAMETOR SCTECTBEHHO--HAVYHOID HHENA,

Ofutie ecTecTBeHHD-HAYYHRIE OHSTHS: HAYWHE fakT, renoTess, KON, TCOPHA, AHATIS, CHITTE, Enaccrdin-
WULIHA, NEPHOANYHOCTE, NADMOACHHE, JKCIEPHMENT, MOLCINPOBAHHE, HIMCPCHHE, MOIETE, ARNEHHE, NAPHH-
KOBEI MpderT, TEXHOIOr A, MarepHaTbL

PHIHKL: MATCDHA, ATOM, AICKTPOM, TPOTOH, HEHTPOH, HOH, HYKITAA, HIOTONEL, PATHOAKTHEHOCTE, MOEKYa,
VICKTPHYSCKUH 3apaf, MPORTHEKR, NONYNPOBOIHHKN, THATEKTPUKN, doTodnemenT, BEIIECTRO, TEND, 0oL,
ArperaThoe COCTORNAE BEIUECTHA, FA3, PACTBOP, PACTBOPHMOCT, KPHCTALTHISCKaN PelngTKa, Criasm, GHinye-
CHHC BCIHYHHEL, ¢IHHHLLL HIMEPEHHA, KOCMUYECKDE NPOCTPAHCTEO, IaleTs, 3883061, Commne,

Buonorna: dorocantes, amxanne, Guocdepa, IxocHerema, MHHEPATBHEC YOOOPEHHN, MUKPOIIEMENTE], MaK-
POIEMENTEL, HTATENLHRE BEECTRA.

Vearpapus: amvocdiepn, ruapocdepa, MIHEPAIL, TOpHEC MOPOOE], MOAEIHEE HCKONEEMBE, TONIHBD, BOIHRIE
PeCypesl,




IUIAHHPYEMBIE PE3YILTATEI OCBOEHHSA ITPOTPAMMBI [0 XHMHH HA
¥POBHE OCHOBHOT'O OBUIEID OBPAIOBAHHA

JAHYMHOCTHBIE PEIYIBTATEI

JnanocTHEE PesyILTATE OCBOCHMA MPOTPAMML] OCHOBROMO O0UET0 OOPAIDEAHNE NOCTHIAKTCS B
X00e 00VUEHHH XUMHH B ¢IHHCTEE yueOHOH B soCcnTaTencHoil NesTeILHOCTH B CODTRETCTEHH C Tpa-
AHIHOHHBMHA POCCHECEHME COUMOEYILTYPHRHMH H IVXORHO-HPABCTREHHBIMH IEHHOCTAMH, MPHHATR-
MH B ODIICCTRE NPABHIAME H HOPMAMH NOBCACHHA H COOCOGCTBYIOT POLSCCAM CAMOMOSHANMA, CaMO-
PATBHTHA H COUHATHIANME 00y YAIOLITHXCA.

TIHHHOCTHEIE PEsYIIBTHTE OTPAMCAIOT FOTOBHOCTE O0YHAIOUIHACH PYKOBOACTROBATLCH CHETEMOH no-
IHTHEHBIN UEHHOCTHBIX OPHCHTAUNI H PACHIHPEHHE ONBITA ICATCALHOCTA Ha & OCHOBE, B TOM YHCIE B
YACTI:

DnaTpioTHUeckors BOCiMTamms:

HEHHOCTHOTO OTHOWEHHA K OTEYECTECHHOMY KYNBTYPHOMY, HCTOPHYCCKOMY H HAYMHOMY Hache-
AHK, NOHAMAHHA SHAMCHHA XUMHYECKOR HAYKW B AHIHH COBpeMenHOro olilecTss, cnocodHoCTH Bra-
A8Th AOCTOREPHOH HHQOPMAUNEH 0 NEPENOBLN JOCTINKCHHAX B OTEPLITHAX MUPOROH 1 oTesecTBenHol
KHMHH, JAHATEPECOBAHHOCTH B HAYTHLIX IHAHHAX 00 YCTPOHCTBE MDA H obImecTRa;

2 paEIAHCKOT ) BOCONTARNE:

NPEOCTABNCHHA 0 COUHANEHEIX HOPMAX H NPABRNAN MERIHYHOCTHMX OTHOIWIEHHN B KOANEKTHES,
EOMMYHHKSTHEHOH KOMIETEHTHOCTH B obmecTaeHHe noneanodl, yeeGHo-Hoonea0BaTeILC KO, TROpHE-
CKOH H JApYTHX BHABX JCATCIBHOCTH, FOTOBHOCTH K pazHoo0pasHOl coBMECTHOR AesTennHOCTH npH
BRIMOTHEHHH YHEOHBIX, NOIHABATENRHEIY 34134, BRIIOTHEHHE XHMWYCCKHY DKCISPHMEHTOR, COLIAHNN
YuelHLX NPOSKTOR, CTPEMISHHEA K BIMNMONOHEMABHHI0 H BIGHMONOMONE B NpOLEcee 3ToH yuedHo
MEATEABHOCTH, TOTOBHOCTH OUEHHBATE CBOC MDBCICHHC M NOCTYIKW CBOHX TOBAPHINEH © NOIALHK
HPGBCTREHHBIX M TIPSBOBLIX HOPM € YU2TOM OCOTHAHHA MOCTeICTEHE IOCTY KGR,

AJUCHHOCTH HAYSIHOTD DOFITAIHA:

MHPOBOSIPEHYCCKHE NPCICTARICHHA O BElECTRE M XHMUYMCCKON PeaKiiHH, COOTBETCTRYKIIHE CO-
BPEMEHHOMY YPOBHK) PA3BHTHA HAVEN H COCTABAAUINE OCHOBY ANA NOHHMAHHA CYNHOCTH HAydHOM
KAPTHHE MHPA, IPEACTARNCHIA 00 OCHOBHEIN JMKCHOMEPHOCTAN PASBHTHA NPHPO/ILL, BIAHMOCBIINK Uc-
NOBEKA C NPHPCIHOA Cpenodl, O PO XHMHH B NOSHAHHK 9THX JAKOHOMCpPHOCTER;

IFHABATENBHBIC MOTHER], HANPAKIEHHBIE HA NOIVIEHEE HOBLIX THAHKHE 00 XAMHH, HeoDX0 N ML
MR MOBACHEHHS HADMIACMBIX NPOLECCOB H ABNEHNHNH, NozHasarensHol, mudopMawionnoll 1 mTa-
TeMbCEOH KYIETYPRL B TOM SHCAC HABLIKOB CAMOCTORTEARHON PafoTel © VUEDHEIMM TEKCTAMM, CNpd-
BOMHCH ANTEPATYPOI, JOCTYTIHEIMH TEXHHYECKHMHN CPEICTRAMH HHPOPMALIHOHHEIY TEXHOMOTHI,

HHTEPEC K 00YSeHHIO B IORHAHHEID, MOG0IHATENLHOCTE, FOTOBHOCTE H CIIOCODHOCTE K camoodpaso-
BAHHIO, IPOSKTHON H HCCICAOBATEILCKOR NEATEABHOCTH, K 0COIHAHHOMY BRIGODY HANPABRCHHOCTH H
VPOBHA 0OYYEHHA B IanLHCeM;

4)popMEPOBAHEA KYALTY DL T10POBLA:

CCOIHAHHE LEHHOCTH HIIHA, OTECTCTEEHHOTD OTHOLEHHA K CROEMY JI0POBLID, YCTAHOBKH HA 300-
poBh 00pas AHIHA, 0COTHANHE NOCACICTRNA | HENPHITHE BPellLX NPHBENCK (YNOTpeOneH s anko-

FOJIE. HAPKOTHKOB, KYPEHHA), HEOOXOIHMOCTH CODMONEHHA NPaBr GeI0NaCHOCTH NP OOpalenn ¢
XHMHYECKHMH BellecTRaMu B BRIty ¥ peanvHoll #HIHu;

SIpYI0OBOTe BOCTIHTAHNEA:

HHTEPEC K TPAKTHYECKOMY MIYMCEHHI0 NpodeccHil B TPYAA PAsINvHOrG POJIA, VEAMEHHE K TPYIY 1
PEIYILTATAM TPYROBOH NEATENLHOCTH, B TOM YHCIE HA OCHOBE NPHMEHCHHA TPEOMETHEIX SHAHER 10
XHMHH, 0LOGHAHHBL BLIGOD HILTHBHIYANLHOH TPACKTOPHE OPOROIKEHNE DOPATORAHHA © YUETOM JIHY-
HOCTHEIX HUTEPECOR M CNOCOGHOCTH K XHMEN, 00IIECTREHHBX WHTEPeCOR H notpebHocTel, venemmod

NPPecCHONATLHON MeRTeNEHOCTH H PASBHTHA HEODXOAHMEIN YMEHHH, TOTORIOCTL AOAMTHPOBATLCA B
npoeccnonansnodt cpeae;

B IKOIOTHMECKOTD BOCTIHTAHIA:

IRONOCHYECKH Ueneco0DpasHoe OTHOWENHE K NPHPOAE KAK HCTOMHHKY #HIHN Ha Jemne, ocnope e
CYLIECTROBAHHA, NOHHMAHNE UCHHOCTH 3A0pOBOro ¥ Ge30nacHoro o0pasa MHiHK, OTBETCTBCHHOE OT-
HOLIEHHE K CODCTBEHHOMY (DHIHMCCKOMY H NCHXHYSCKOMY HI0POREID, 0COTHARKE [IEHHOCTH CotToLe-

HHSA OpapHn Ge30nacHIro NOBLICHHA MPH pabore ¢ BEMICCTRAMH, @ TAKIKE B CHTYMUMAN, YTPOHAFLILX
SAOPOREHD W AHIHA iotel;




COOCOOHOCTH NPHMEHATE IHAHHE, NONyYaeMble NPH HIVICHHH XHMHH, 18 PCUICHHA 3adad, cBA-
HHHEIX C OKPYHAKILICH NPHPOIHOR CPeaoi, A4 NOBLIUCHHA YPOBHS IKOIOMYecKol KYILTYPLL, OCoi-
HAHHA [MOOATEHOND XAPAKTEDa IKOAGIHYECKHR npobnes B myTell BX pPemleNlA NOCPeICTROM METO0R
XHMHY, FROMOMHYECKOT0 MBIIUICHHA, YMEHHA PYKOBOACTBOBATECH HM B NO3HABATEARHOMH, KOMMYHHKR-
THBHOH H COUMANTBHON MPAKTHRE.

METANPEIMETHBIE PEAYIIETATHI

B cocrase MeTanpeAMETHEIX PEIY/IBTATOB BLLICANIOT JHAMHMEIE 18 (POPMHPOBANIA MEPOBOIIpE-
HHA ODIICHAYMHBIC OOHATHA (3AKOH. TEOPHA, NPHHIAN, THNoTe3a, (aKT, CHETEMA, NPOLECE, IKCIEPH-
MEHT W APYTOS. ), KOTOPBIE HEOONLIYIOTCH B ECTECTREHHO-HAYYHEIX yueDHEIX NPeaMeTax W MoiBoasioT
Hil OCHOBS STHAHHA W3 5THX npeaMeros opMHpOBATE NPCACTARICHHE O WETocTHON Hay4dHoii kaprise
MHPE, H YHHECPCATbHBIC YHcOHBIC ACACTBHA (N0IHABATEALHLIE, KOMMYHHKATHEHEIE, PEryINTHEHELE),
KOTOPBRE OOeCreuHBaKT tj}upunpuua.nne MOTOBHOCTH K CAMOCTOATENRHOMY NASHHPOBAHHIO H OCVILECT-
BACHIID YHeOnoil TeaTensHOCTH,

MMoznasarenbibie YHHEEPCAILHEIE YaelHhie 1eiicTruy

baloBrie JorHueckEe JelicTnna:

YMEHHA HCAONBIOBATE NPHEMBM JOMHMeCKOT0 MBIILIEHASE NPH OCBOSHHH 3HAHKI PACKPHIBATH
CMBICTT XHMHMECKHX MOHATHH (BRACINT: WX XAPAKTCPHBIE MPHIHAKH, YCTAHABIHEATE BIAHMOCEH3L C
IPYTHMH NOHATEAMH), HCTOALIORATE OHATHA 18 OOLACHEHRA OTIENEHEX DAKTOR W ARNEHHHE, BRIOH-
PATE OCHOBAHHA H KPHTEPHH A08 KIACCHPHEALHN XHMHMECKHS BELIECTE H XHMHYECKHN peakumi, vora-
HABAMBATE OPHYUMHIO-CAEACTBEHHBIE CHHIN MEWY OTBCKTAMH W3YMCHUA, CTPONTE NOTHUECKHE Paccy-
WACHHE (HHAYETHBHER, NeJYKTHEHEIR, (10 AHATOCHA], NefaTh BRBOJL H SOKMIOUSHET,

YMCHHC OPHMEHATE B NPOLECCe NOIHAHMA TOHATHA (NPEIMETHRE H MCTANPCIMCTHBIE), CHMBOIIH-
HECKHE (3HAKOBEIC) MOCTH, HENOABIVEMBIE B XHMHH, NPeofpaioBbBath WHPOKO NPHMCHACMBIE B XH-
MHH MOJLETBIEE TMPeICTARTEHHS — XUMHYECKHE 2HAK (CHMBOT 3NEMEeNTa), XuMHYeckas dopumyvia n
YPRBHEHHE XHMHUCCKOH PeakiHe — NpH peiieHul yuefno-NoIHABATEIbHBX F0ad, ¢ YI8ToM ITHX MO-
ACIBHEIX MPCACTAENCHAH BHIARIATE H XAPAKTCPHIOBATE CYUISCTBEHHEIE NPHIHAKN HIYHACMBX 00bLCK-
TOB — XHMHYECKHX BELIECTE H XMMHYECKHX Peakunil, BRHBIATL 061He 3AKOHOMEPHOCTH, MPHUHHHO-
CASACTEEHHIE CBATH B IIPOTHROPEUHA B HIYMAeMbIX NPOIECeaN o HBISHHAX.

bazoBrie HecaenoBpaTeALCKHE deficTBRY:

YMEHHE HCTIONBIOBATE NOCTARIEHHEIE BOTIDOCK! B KAULCTBE HHCTPYMENTA NMOTHAHHA, & TAKKE B Ki-
HCLTHE ODCHOBRR 198 qJ'U'F'MH pOBAHHA FHIOCTE3R M0 OPOBEPKE PARHIBHOCTH BRICKAILBAEMLIX CVEIEHHHA,

NpHOGPETEHHE OMLITA 10 NIAHHPORIHIIO, OPIAHHIHE 0 MPOBCICHHIO YUCHHUCCKHK JKCIIEPHMEH-
TOH, YMERNE HalTKIATE 33 XOJ0M ITPOLECcd, CAMOCTOATEIRHG NPOTHOSHPORATE €F0 PesyIbTaT, hopMy-

AHPORATh OBOGIIEHAA H BLIBOILI N0 PEIVILTATAM (POBSIEHHOIG ONBITA, HCCNEIOBANHA, COCTARNATE
OTHET 0 npoacnannod pabore.

PaGora ¢ nndopsmanmneii:

YMEHHe BEIGHPATE, AHATHINPOBATE B MHTEPNPETHPOBATE HHGOPMALIE PAAHHHEL BUIOE H Dops
NPeACTABICHHL, HONYHAEMYI0 HI PAIHEIN HCTOYHHKOE |HAYMHO-TONYIAPHAR THTEPATY P XHMHUYECKOD
CONCPHAHNA, COPABOYHBE BOCODHA, pecypesl FIHTCPHETA), KPHTHMECKH OLEHHBATE NPOTHROPEHHEVID H
HEROCTOREPHYID HIPOPMAlIHID,

YMEHHE NPHMEHATE PA3THYHLE METOOE H JANPOCE! MPH NOHCKE W 0TOOPE HHQOPMAIINHE H COOTHET-
CTBYOUIMX JAHHBIX, HCOOXOIMMBIX N8 BRIMOAHEHHA y4eOHLIX B NOIHABATCIBHEIX 3A084 OMPeleIEHHO-
10 THIE, NPROGPETEHME ONRTA B ODNICTH HCMOILI0BAHHA HHPOPMALHOHHO-KOMMYHHKATHRHRIX TEXHO-
MOTHH, OBNANESHHE KYTRTYPOH AKTHEHOTO HCMONMBIOBAHHA PAIIHYUHBX MONCKOBLIX CHCTEM, COMOCTOH-
TEIbHO BRIOHPATL ONTHMATBHYIO GOPMY OPENCTARNEHHA HHOOPMALIMH M HATOCTPHPOBATE PeliaeMble
HTAMH HECTOKHBIMH CXEMAMM, THATPAMMAME, IPYIHME POPMAMH IPAQHKH H HX KOMOHHALHASMN;

YMEHUC BCNOARIOBATE H AHATHIHPOBATE B npouecce yuebrofl i necnenosarenseroil MeATeNLHOCTH
HHOPMALHIO O BAHAIHA NPOMBILICHHDCTH, CCABCKOTO XOISHCTRE H TPAHCIOPTE HA COCTORHHUE OKPY-
WAKMNCH NPHPOIHOE cpekl.

KoMMyIHEATHEHBIE VHIBEPCAILHBIE YHelHbIE AeiicTENR:

YMEHHA IAIABATE BOMPOCE (B XONE AMAnora | (HIH) IRCKYCCHH ) MO cymecTey obeyxmacmoil Temmp,
(POPMY IHPOBATE CBOH NPCIIIOMEHAA OTHOCHTEILHO BRIOIHEHNA NP CHHON 3871349,

YMEHHA OPEACTARIATE MOMYHCHHRE PEIVIETATE NOIHABKTENLHON NeATENRHOCTH B YOTHRIX H THCL-
MEHHBN TERCTAN, JeMaTh NPEICHTAUHIO PE3yNLTATOS BRINMAHCHHA XHMHIECKOI0 IKCHepumenTa {nabo-
PATOPHOTO ONBITA, TabopaTopoii paboTs! N0 HCCHSA0BAHNK CEORCTS BELLECTE, Y4eBH0rD IpoekTa);




YMEHMA YHeOHOTO COTPYINHTSCTEA CO CBEPCTHHRAMH B COBMCCTHON MO3HABATENLHOR U WeCneno-
BATEARCKOH NeATENBHOCTH NPH PCLICHHHN BOTHHEMIOWMY Pofies Ha OCHOBE YuéTa ofIIHY HHTEPECOE |
COrNAcOBAHIA 03N (obcywienns, ofMeEn MHSHHAMH, WMOITOBEE IITYPMBIY, KOOPIHHALNA COBME-
CTHRX JeHCTBHE, ONpedenesiie KPHTEPHED M0 0UeHKE KaYeeTBa BLTIOCHEHHOR paloTel B Opyrie).

Peryasmnenbie yHHBEpCANLHBIC Yueinbie TeiicTRIN:

¥MEHHE CAMOCTOATEALRO OUPEACIHTE WETH MeATENLHOCTH, IIAHHPOBATE, OCYIMECTRANATE, KORTPO-
IHPMIBATE H NPH HEODXOIHMOCTH KOPPEKTHPOBATE CBOMY IeATENEHOCTE, eetbnpate nanGonee »dupex-
THRHEIE CROCO0H PEIEHHA Ye0HME H NOIHABATENLHEN 30084, CAMOCTOATENBHD COCTRRINTE HIH KOp-
PEETHPOBATE NPELIOKCHHBIH anropuTs JelcTrif NPH BRMNONHEHHH 331380 ¢ YISTOM NONYYeHHE HO-
EBIX JHAHHI 00 HIY4aeMLIX 00LEKTAN — BEUIECTHAX I PEAKIHAK, OUEHHBATE COOTBETCTBHE OOITVHEHHOT)

PCIVILTATA IAABIEHHON LI, NYMCHHC HCMONLI0OBEATE H E.HMHIH]H}BE’I’J: KOFHTEKCTR, HFEILHET&EHH': B
YOAOBRHN FA/8HAH.

NPEAMETHERIE PEIYIBTATHI

B cocrape mpeaMeTHLI PEIYIIETATOR M0 OCBOCHHEC O0ZATENLHOTO CONEPWAHMA, YCTAHORIEHHOD
AaHHOH fetepaibHoi paboueil nporpamMoi, BEIEISHT: 0CBOSHHEIE DDYUAIOIIHMHCH HAVHHRIE THAHHA,
YMEHHS B cnocobhl AefleTawil, cneumduieckre 108 NpeiMeriol obnacm « XHMHE», BHIL Je8TeIbH-
CTH N0 NONYSEHHID HOBOID SHAHHA, Cr0 HHTCPIPCTALNE, NPpeodpatoBaHHio W NPHMCHEHNIO B PaifiHy-
HbiX YMeOHBIX H HOBEIX CHTYALIMEX.

K wonuy ofyuenns B § Kiacee NPeiMeTHEE Pe3yIbTaTH Ha Gal0BOM YPOBHE NOM#HEL OTPAKATS
ChOPMHPOBAHHOCTE ¥ OBYYAIOUINXCA YMCHW:

*  PACKPRIBATE CMBICT OCAOBHEIN XHMAYECKHX NOHATHH: aTOM, MOMERYNA, XHMHYCCKHIT JIeMenT,
MPOCTOS BEINeCTRO, CACMN0E BSIECTRO, CMECh (ONHOPOMHAR W HEOMHOPOIHAA), BATEHTHOCTE, OTHOCH-
TCAbHAA ATOMHRA H MOIEKY/IHPHAR MACCH, KOIHYECTBO BEUIECTRA, M1k, MOJISPHES MACCA, MACCORAN
A0 KHMHUECKOTD MEMEHTA B COS/IMHEHMH, MOMApHELT o0béM, OKCH/, KHCAOTA, OCHOBIHHE, COL,
AERTPOOTPHIETENEHOCTE, CTENSHE OKHCIEHNA, NHMHSCCHAA PEAKUHA, KIACCH(HKAIHA PCAKIIN: peak-
UHH COSIMHEHHA, PEAKIHN PATTIOHCHEA, PEAKIMH JAMCIICHNA, PCAKIHH 00MEHA, JKI0- 0 IHIOTEPMHYE-
CKHE PEAKIHH, TENIOROH MpekT peakitni, Sapo aToMa, SIesTpoHHsil coil atoMa, aTosuan opbuTais,
PAIHYC aTOME, XHMHYCCKAT CBA3L, TONAPHAR H HCNONAPHAA KOBANCHTHAA CRA3L, HOHHAN CBAH, HOH, Ki-
THOH, AHACH, PACTBOP, MACCOBAA J0NA DELIECTRA {IPOUCHTHAR KOHLCHTPALHA) B PAcTHOPS;

*  HAMOCTPHPORETE B3AUMOCBAIL OCHOBHERY NHMHYECKHX NOHATHA 0 NPUMEHATE FTH NOHATHS
NPH OMHCAHAH BEMIECTE H HX NpeRpaiieHii;

' MCOONBE3IOBATE XHMHMECKYIO CHMBOIHKY JUIH COCTARICHHA GOpMY BELECTE W VIBHEHHH XH-
MHYECKAN PeaKiimii;

*  ONPENSNaTh BEICHTHOCTE ATOMOR MIEMEHTOB B OHHADHHKX COEIHHEHRAN, CTENCHE OKMCIEHHA
HICMCHTOR B OHHAPHELX COSMMHEHUAX, TPHEALTERHOCTE BEIECTE K ONPEnenEuioMy KIacey CoamHe-
HER 110 OPMYNaM, BRI XHMHYECKOR CBAZH | KOBLTEHTHAL H HOHHAR) B HEOPIAHHYECKHX COCAHNEHHIX:

*  packpbsars csmbien [eppogrseckoro saxona [, M. Menneneena; 1eMoHcTpPHPOBITL NOHAMA-
HHC NCPHOIHUCCKOH JABHCHMOCTH CBORCTE XHMHYSCKHX WIEMEHTOR OT WX nonowenud o [lepuoiuie-
CKOI cneTeme, 3AKOHOB COXPAHEHUA MACCH BEUISCTE, MOCTOSHCTEA COCTARS, ATOMHO--MOTEKYIHPHOTD
VHESHHA, K00 ABOranpo;

*  ONHCLIBATE H XapAKTepUIoBAThH Tadnuuayw dopuy [leppogpueckoll CHCTEMB XHMHTECKHN
ANEMEHTOR. PAINHYATE NOHATHA «rnassas noarpynoa (A-rpynnalr w enobosmas noarpynna (B-
rpYIIng)s, Mathe o GoNbUIHE TEPHOIEL COOTHOCHTS OOO3HAMCHHS, KOTOPKE AMERTCS B Tabnuue «lle-
PHOOHYECKAA CHCTEMa XHMHYECKHX 3neMedTol JI W, Menseneesas © uHCIOBEMH Xapdk TEPHCTHRAME
CTPOCHHA ATOMOB NHMHYECKHX 3MCMEHTOB (COCTAR M 3apay anpa, obulee MHCNO MEKTPOHOE B pacnpe-
NENEHHE HX TI0 MMEKTROHHEM CIO0AM );

L HJIHEEH{I}HHHPEB:HL XHMHHCCKHE 3NCMEHTEL, HEOPraHNHYECKHS BCISCTHE, NHMHYECKHE PEAKIIMA
L0 HHCIY 1 COCTARY YUACTRYICIINK B PeAKUMH BCUISCTE, N0 TennosoMy whexry);

*  XAPAKTEPHIOBATE (ONHCHEATH) ODHIME XHMHHMECKHE CROFCTRE BCUICCTH DAITHUHEIY KIACCOH,
NOATBEPEIER GIHHCIHIE NPHMEPAMHE MOJTEEYISPHEX YPABHEHHH COOTBETCTRYIOWNX XHMHYECKHN Pedk-
LM,

*  NPOrHO3MPOBATE CEOHCTRA BEUIECTH B JABMCHMOCTH OT HX KAMECTREHHOID COCTARR, BOIMORHO-
CTH MPOTEKAHHA XHMHYSCKHY NPCRPALISHIT B PATINYHRIY YCA0BMAX,




L BREHHCIATE ﬂTHﬂC}{'TEHhH}'ID MINTEEVIAPHYIO H MOAPHYEY MACCH BELISCTR, MICCOBYEY 00
AMMHHECKOTO AICMEHTA 10 GOPMYIE COCTHHEHHE, MACCOBYIO JOUIKO BEUICCTEA B DACTROPE, NPOBOINTE
PACHCTE 10 YPABHEHHIO XHMHYECKo pPeaKiHi,

*  [pHMEHATE OCHOBHEIS DMEPALHHE MBICTHTETRHO ASHTENBHOCTH — AHAMHY H CHHTEI, CpaBsHeHRe,
ODOGIICHIE, CHCTEMATHIAINID, KNACCHIPHEALNIG, BRIARICH S NPHYHHAO--CASICTECHHLIX ¢Raafl — qns
HIYSCHHA CBONCTE BEIECTE H XHMHUSCKHX PEARILNH, ECTCCTBEHHO-HAYYHBIC METONB! IOTHAHNS — Ha-
CULEONEHNE, HIMEPEHHE, MOTETHPORAHE, i EPHMEHT (PEATbHRE W MEICTEHHMIT);

¢ CICN0BATE MPABHIAM TIONEIOBAHAT XUMUSECKON nocyaoi | nabopatopreiM oSopyaoBaHKEM, A
TAKKE MPABHNAM OBPALIEHNA ¢ BELIECTRAMH B COOTBETCTRIN HHCTPYELMAMH N0 BRIDONHEHNIO Jado-
PEATOPHBIX XHMHYECKHX ONBITOB N0 NOTYSIEHHID # COOHPaHMIO ras000pAIHBIX BElICCTR (BOIOPO/LE H KH-
CAOPOIA), NPHIOTOWICHHIO PACTEOPOR ¢ ONPELENEHHOR MAcCoBOH LoJic PacTBOPEHHOTO Bemectna,
MNAHHPOBATE W MPOBOMKTE XHMHYECKHE IKCIEPHMEHTE [0 PACTIORHARAHIHED PACTROPOE Wenovefi 0 k-
CIIOT C MOMOTIER HHIHKATOPOB { aKMyc, ipenondraneny, METHNOPaH® B IpyIHe).

K konuy ofiyacnis 8 9 kiacce TPEAMETHELE PesylIbTaTl HA (a30B0M YPOBRHE NOTKHE OTPaHATH
cihopmnposanuocs v OOV SRONIHNCH Y MeHnii;

*  PHCKPWIBATE CMBICA OCHOBHBIX XHMHYECKHX NOHSTHE! Xumpeckuft WIEMEHT, ATOM, MOJTEXY1H,
HOH, KATHOH. BHHOH, NPOCTOE BELIECTRD, CHOWHOE BEITECTRO, BUTEHTHOCTE, HICKTPOOTPHIATENSHOCTE,
CTCNCHL OKHCTIEHHA, XHMHYSCKAN PEAKIIHA, XHMITTECKan CRAE, TemoBgi adberxT peakitnn, Mok, Mo-
MHPHLIA OOREM, pacTeOp, ANCKTPTHTEL, HEACKTPIHTEL, MICKTPOIMTHYECKSN THCCOHALIHA, PEAKIIMA
MOHHOID 00MENS, KATAIHIATOP, XHMHYECKDE PABHOBECHE, COPATHMBIE H HeoBpaTmeie PEAKIIHE, OKHE-
JHTEMBHO-BOCCTAHOBHTEILHER PeAKINH, OKHCANTEb, BOCCTAHORITEL. OKHCIEHHE ¥ BOCCTAROBISHNE,
ALIOTPONHE, AMOTEPHOCTD, XHMWHCCKAN CRIGL (KOBATEHTHAN, HOHHAT, METRUTHYECKAR ). KPMCTANH-
Heckas peuifTRa, KOPPOIHA MCTALION, CTUIARE, CRUPOCTD XHMHMCCKOH PCAKUMM, TIPEReNbhHO AONYVCTH-
Mad kosuenTpauns N7K pemectra:

* HWINOCTPHPOBATE BIAMMOCEAIL OCHOBHBIX XHMHSECKMX MOMSTHE NPHMCHATE 3TH DOHETHE
MPH ONTHCAHHA BEIICCTE B MY TR B PR HHE

*  HCIHMBIOBATH XHMHHECKVID CHMBOITHEY A COCTABNEHMA opMyn BemecTE | YPaBHEHHI XH-
MHYECKAN, pepxunii;

*  OHPSICIATL BANCHTHOCTE W CTENEHD OKHCICHHA XNMHUECKHX YIEMEHTOR B COSANHEHHAX pai-
THUHOIO COCTARA, OPHHANMEHKHOCTE BELIECTE K CAPCASNERHOMY KIACCY COROMHEHMIT o dhopmymaw,
BIL XHMHYeCKOR CBATH (KOBANSHTHAN, HOHHAS, METIUTHYECKAN) B HEOPraHHYCCKHX COCIHHEHHHN, 18-
PRI HOH® [0 XUMHIECKOIT GOPMYTIE, XAPAKTCP CPEaM B BOAHX PACTEOPAX HCOPrAHWHCCKHY COSTHHE-
HHH. THI KPHCTAIMMBCKON PerméTin KOHEPETHOID BELIECTRHAL

®  packpuisate cubicn [leprogwieckoro sakona J1, M. Menneneena g OEMOHCTPHPOBATE €10 no-
HHMAHHC, OINMCHIEATE W XapaKTepHIOBATE Tabansyio dopuy [epuoanseckoll cHeTemw XHMHYECKHX
WEMCHTOB: PA3NHuY&TE NOHATHR 4TTABHAN noarpynna (A-rpynnals w apobounas nourpymna. (-
FPYTIRAL:, Mafbie B OOAbIIME NEPHOIL, COOTHOCHTL OOGHATENHA, KOTOPRIE HMEOTCH B NePHOIHYE-
CROH Talanie, ¢ MHCIOBEIMAI MAPAKTEPHCTHRAME CTPOSHHA ATOMOB XHMHYECKHN EMEnTOR {cocTae |
JApHL Anpa, obilee YHCIO IEKTPOHOB H PACHPEISICHHE HX 1D WIEKTPOHHEIM CNO0AM ), (LACHATE OG-
UIHE SAKOHOMCPHOCTH B HIMEHCHHH CHOMCTE MIEMEITOR W HX COSTMHOHMT B MPEAeTax ManeX nepuo-
AUB H CIABHBIN NOATPYIN ¢ Y4ETOM CTPOSHHA nX ATOMOB;

*  KIACCHHMIMPOBATE XHMHUYECKHE YICMEHTEL HEOPTAHHYECKHE BEIECTBEA, XUMBEYECKHS PeaKiHm
(o YMeny | cocTapy YHACTBVIOUIHX B PEakiiHH BELHICCTR, 10 TENOBOMY HHDEKRTY, N0 HIMEHCHEIO CTe-
NEHER OKHCTEHNA XHMHYCCKHX AEMEHTOR);

*  NAPAKTEPHIOBATE {ONHCHMBATE) OOLIHE N CHELHfIMYBCKHE XHMHEYeCKHe cRoficTna NPOCThIX H
CIOGEHEIX BEIIECTE, TOATECPHIRT OMTCARNe APHMEPAMH MOACKYIADHBIX H HOHHBMX YPURHEHHH co0T-
BETCTRYIOIWINNY XHMHYECKHX PeaKiHit;

*  COCTARJSTE YPABHEHHA NICKTPOAHTHUSCKOH IHCCONMALNT KHCIIOT, menoveil u conelt, monMLe
W CORpanfHHLE YPABHEHHA PEAKUME HOHHOD OOMEHA, YPABHCHHA PEAKIHE, BOITBEPAIARMIHY CVIILE-
CTBOBAHHE MeHETHYECKOH CcRan MENUY BELLECTBAMH PA3IHYHMX KI3CCOH;

*  PACKPHBATE CYLIHOCTD OKHCIHTEIEHO-BOCCTANOBHTENLHEL PeAKUMA NOCPEACTBOM COCTRRIE-
HHR ANCKTPOHHOND BA18HCA JTHX PeakIIHi:

* NPOTHOIHPOBATE CBONMCTEA BELMECTB B JABMCHMOCTH OT HX CTPOSHHA, BOIMOWHOCTH NpOTEKa-
HH XHMEYECKHX DPCBPaenuii B PAvIHIHLIY YCI0RMHAX:
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®  BRMHCIATH OTHOCHTENBHYI MONEKYAAPHYED H MOOSPHYR) M3CCH BellecTs, MACCORYHO QO
AHMHHECKOre MeMeHTa N0 QopaMyie coeauHen s, MACCOBRYIO J0AK0 BELECTRA B PACTBOPE, NPOBOINTL
PACUETE N0 YPABHEHHIO XHMHYeCKOH PEAKLIHN

*  CcOBMONATE NPEBHIS NOMLIOBANAA XHMUYCCKOR MOCYR0H W NabopaTopHEM obopyiosamnen, o
TAKAE Npapiia o0palicHAN ¢ BEMCCTRAME B COOTBETCTRIN o HHCTPYRUHAMHE M0 BRIOTHEHHIO Talopa-
TUPHLIX XHMHYECKHX ONLITOR MO OONYSEHHIO W cofRpanmo ra000paIHbx BEMECTE (aMMAAKS | YT e
EHEIOrO rada);

* NpOBOINTH PEAKIHH, MOATREPHIAKING KAUSCTREHHbE CoCTan PazIMUHEIX BEILECTR: PACHO-
AHABATE ONRITHRIM TYTEM XT0pIa-, GpoMua-, Hoama-, KapdoHat-, ocpar-, cunmkar-, eynpdat-, ruapo-
KCHI-MOHB, KATHOHL AMMOHHA H MOHBI HIYSEHHBIX METAION, NPHEYTCTRYIOMIHE B BOIHEIX PECTBOPSEX
HEOPTAHHYCCKHX BELCCTR,

> TMPHMEHATE OCHOBHBIC ONEPAHH MEICTHTETLHOM IeATEIBHOCTH — HATHY 1 CHHTES, CPaBHeHne,
obobLeRie, CHETEMATHIALINIO, BRIAKICHNE MPHYHHHG-CRENCTBEHH B CBATEH — NN HIVUEeHHS cBoNcTe
BEUICCTE W XMMHUECKHX Peakiinil, eCTecTBenHO-HayIHbIE MCTO/IS MO3IHAHKS — Halmoaenue, wamepe-
HHE, MO THPOBAITHE, FKCTIEPHMEHT {peantHbii H MBICTCHHBIA),
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TEMATHUMECKOE ILIAHHPOBAHUE

8 waace

{24 B veaenio, seero T u, 1 swx 5 4 — PeIEpEHOE BPEME)

TEM b, B0 e CCHOBHGE COTEREAHNE M0 TEMaM LIETEPHCTHRD OCHOBHEIX BHAOE
B PRI 0O s M bl ACHTEARNOCTH YHCHHKD (HD YPOEHE
vuebnwx zeilcTomi)

Pasnen | Ocnosusie noHATHS XHMER (YPOBEHE ATOMBO-MOTEKY AAPHBIX NPEICTABIEH i) {51 u)

[IpEameT XHmin 1 Tlpeaser xusdi. XuMHE KBK 48CTh eCTECT FUHYETE NPEAMETH HIVIEHHA ECTeCT-
Hatua. BewecTrannxceoiicTea, EHHWMY HAVE.
METOOB NDIHAHKE BXHMMM. abmonaT, ceoicTaa HEWSCTH W WX WS
CHEHHA B X008 XHMHYCCKHY PCRKIEHA,
"UHTLCA MPOBOANTE XHMHYECKHE 3KC-
CPHMENT.
ofmoaaTh NPABKIA TEXHHKH Beaonacko-
TH.
KATHBATE NEPEYHY MOMOWE P OT AR~
Npakrugeckan pabora 2. Oumcrsa FArPHI-NMEHHAN, OOraX W TPABMAX, CHEAIAMHBIX O
HEHHOH NOBAPEHHOA COJM. KTHEAMH W naloparopHem  ofopy a0
DHIMMECKHE W XHMHYECKHE BEAENNA. Xumiue-panmen.
KHEPSUKLHH. HakOMUTECE ¢ nabopaTopHeiy ofopyno-
EMOBCTPANNE, (hRHasoMienne ¢ naboparopresBanmnes.
Py Robaskess: np#se Gelonacuoi padoTel ¢ Huw YHATE CTPOCHHE NIEMEHH, BLIPMIGE
NOCHHLl OUHCTHH BELICCTE RPHCTAARATHIOTESW H NPOBEPRAR WX JKCOEPHMEH-
IHAAHCTHANAUHA, AbHE,
arpesanie coaxapa. Harpesanne napadwma. FopeduePatowsari. nossmun ouaperoe BELLSCTED 1
apadmua.  Biammoaeiicrene  pacteopor: KApGOHATACMEE BELEECTR,
ATPHE W CONAHOA Krcnome, cyikgara seas(ll) w rno-Y meres PATACTATE CMECH METOAAMH OT-
KCHIE HATPHA. BaanvonedeTane coeseocme B HNOrecTaHBRHHE, HUALTROBANKE. W BRINAPHE-
Hiaposcuna  wmean(ll) ¢ pacreopom  rmokosel NEFHpHE.
BIYHEIX YETOBHAX W NPHHATPLBAHHH, BIHYETE (PHIHUECKHE W XHMHYeCKHel
lafiopaTopusie onwiter. Paccworpenne Bewecrs chraelis.
TIHUHBIME PHINYCCKHMH cBOACTBaMH. Paigene MPENENATE MPHIHAKH XHMHIECKHN pe-]
HHE CMECH C NOMOWEN MarmiTa. [puseps Qiuanse-acimwi.
KHE H XHMHYSCKHX ABNEHM HECHPOBATE B TETPadH Habmonsemuie
PHINAKH XHMHYSCKHXY PCAKIHA

Meroiae  noInadig B
K HMEN

Yucrwle pewectea W
K MECH

WECTs! OTCTAHBAHHE, JHALTPOBAHHE, BMNAPHES
LHE TR BELICCT

HE, KPHETRILNHIALHA A HCTH LN ALHA.

KDHIHYECKHE B XHMHYE=
CHHE ABNCHW X M EYe-
LEHE PCARKLIMA

MNepsonasanetbe xumi- . ATone, MCUFEEY Il HHOHRI, PasaM4aTs NoHATHA SaTOMY, AMOIEKY N,

HMECKHE NOHATHA. ATOMBL BeuecTea MOMEEY THPHOID HHEMOACKVASPHONS  XMMHYSCKI CMEHT .

sonesyan Mpocree u CTpocHHA. KpHetanmuueckne pemdTen. CHOMS, E3CMEHTAPHBIC ACTHLLW, Pa3-

CN0GkHbIE BelecTl. Xi- & [IpoeThe M cromHbie BeUccTra, XHMBNCCKHe HYETH NOMATHR CBELIECTRN MOBERN8P-

MHMCCKHA - PIEMEHTH. MeTannsl HHeMeTan ki, Oro CTPOCHHAR H 1 BELIECTRA HEMONEKY -

pMeHT MeTanm niweme- [0 sk xamiin. J0aK0 XHMHSOCKHIX JTCMEHTOD., HPHOTD CTPOEHHA . Wopuy THpoRATL ON-
WANTE OTHOCHTENLHAR ATOMHAAMACCA, NENSHHE MOHATHE CKPHCTALTHIECKHE

EHI]B:HEHHH"-'IEEKHK ane- (Il 3aKOH NOCTOAHCTEA COCTABABCLICCTE. WETRES, O LSCHATE RN MO TR -
EHTOR 12 XemuHcckHefopyy sl #CTR BEWECTRA OT THIA Ero KPHETILILIH-
KOH NOCTORHCTRE ¢0-  CHHOCHTEN LMY MONEKyIIPHIN Maceh, KasecTerml i HeckopellETy.

CTAA BOLECTS XHMHYC-  [KONHYECTBCHH M COCTAR BELECTR. NPeaenaTh  OTHOCHTE) BHYH)  ATOMHY I

ckie dopayae Maccosan 13 Maccoras 2008 xusmuieckoro IMEMEHTA B COCOH- MACCy IMCMEHTOB H BANEHTHOCTS A1EMEH-

R XHMHAYSCEDIT 38- [HEHHN. TOE B GHMAPHLIX CO- @AHHEHHAN,

MEHTH B CO- COHHE RN NP LA TRCOCTARNPOCTER LM CO- &30

HEHHE MO KX XaMuseckiy Gop- mynam,

BaneHTHOCT XUMHUECKMNIA  BANCHTHOCTE XHMIIECRIN anementol. Cnpene-Coctamants dopmyie DHHapHBIX CORgH-

WIEMEHTOR 1EHHE BATCHTHOCTH JNCMCHTON N0 GOpMYNEM GHHAD-HEMMI 1O WIRECTHON BANSHTHOCTH Ale-
ENCORIHHEHHE, P E BT
8 Coctasnenne xummieckuy opuyn GHmapHiax Hiobpamate npocreiine xumutccrme
AHHEHHE TORAIEHTHOC T, PEAKUHE ©  MOMOWEK)  XHMHYECKHE]
KON COXpanenns mac- |16 ATOMHO-MONERY IEPHOEY HEHIE, PABHENHEA.
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18
19,

L'hl BELeS TR, X Haase-
CHHE YPABHEHHA ATOM-

HO-MONEKYIAPHOE Yoe-
HHE
Fnaccndmraiua
HECKHX  peakumil;
EAHHEHHNA,  PAGHEREHHA
HAME LS HHA

Jakom COXPAHEHHN MACCHBELLTCTE.

KHMHHECKHEY PABHEHHA,

THLE KHMHYHECKH XPEakLiHii,

Fofrpoisuas padora no Teme «leppoHayane-

AHMHAHBC RHMHYCCEHES MTOHATHRR.

MONCTPRAUER. [Tpavephl NPoCTEIX W CIOMHE

BEILECTE B PAIHBIX AIPETATAMK CoCToAHMAx. [llapo-

CTEPAHRHEBBIE MOIENH MOIEKYN METANA, AMMHLEKA, BO-
bl, XAOPOROIOPOLE, ORCHan yrmepoaally ). Monenw
PHCTANTHYECKHK PEWETOR PATHOMD THRE. OnuiTul,

NOATREPHIAIOWHE HEOH COXPAHCHHA MACCBE-

juecTe.

LLAMH MPRETRX I:.‘I!E-'I'.HHJ'II-I H HEMETRNNK) W CAOKEHBI
BELECTR, MHHCPANDE H MOPHEX nopog. PaznoweHn
[lpocrefimme  pacubrTepcsornoro kapbonaTa mean(ll). Peakusa samewenn
Ne KEMHYScKEM Gopay-lMeiy seneiom,

SETY ewirnsie 3uaayun. Buancaenne otsocntenssol
MONCKYIAPHOH Maccw sewescTea no gopayne. Bu-
HEICHHE MACCOBOH T0MH AEMEHTA B XHMEHCCEOM
OEIMHEHHH. ¥ CTanoBneHHe npocTei- wel hopyyin

IECCTER N0 MACCOBBIM J008M 3IEMEHTOR

Ulaliopatopesie 0nBTEL. OMHEKOMIERHE © Ofpai-

Paznmsati NOHATHH EHHAS KD
HekodgHUHCHT ), CCXCMa XMATHYECKOH
PCAKUHHS B OYPREHEHHE XHMHYECEOH]
PEAKLHH®,
PRCesnTHBATE OTHOCHTENEHY IO MOSERY-
L‘m;:m:.'m Macey no PoPMYNEM BElecTs.
PRCCUMTMBATE MACCOBYID JOMKY XHMH-
MCCKOMD WIEMEHTE B OO~ CAHHEHMIM.
Yetamuenueate  npocteimme  dopyy ik
[FELGECTE M0 MACCORLIM A00AM 3IEMEHTOR.
Monssopatecs Mudopmauneii w3 apyrus
MCTOMHHEDR ONA NOLFPOTOREH KPATEHE
CooDLesn,

OTORHTE MPEIEHTILAN N0 TeME

[KHcnopoa H

LT
i
pose. Oxcmisl, Kpyronopor kncaoposa 8 npHpone.
15 MpakTw=eckan patora 3. [onysenne n
B0 L C TRAKHCO POIE.

1, Orod. Annorpor HEKHC 0P,

5. Boanyx w ero cocrar. 3awmTa armocdepsor
ROIIYNA OTHMPATHEHHI.

levoncrpaunn. DHIHYeckie B XHMHMECKHE CRO
cTea kHenopota. [onywenne n cofnpanne kucno
A1 MCTOAOM BRITECHEHHA BOINYXA H METOAOM Bhi
TECHEHHA BOOBL YCNORMA BOTHHKHOBCHWA W npe
Kpamiedin ropesns. [lonyyenne osona. Onpenaen
HHE COCTRRRL E[!l'-l-j‘]_}'ﬁ,.ﬁ.

atoparopusie onuTe. (hiakomaense ¢ ofipasua
MHOED HLOR

Boanyy v ere cocTae

Knenopoa, ero obuas xapacrepuetnka. Hoay{Heeneaosate ceolicTsa wsyuaembix  me-
HeHne kHenopona. Muznveckre croficTea Kuehopo-

XHMHYECKHE CBOHCTRA W NPHMEHEHHE KWCA0-

wecrs, Habmoante duanveckne n ximn-
HeCKRHS  MPCAEDRLILIEHHE  HIYYaeMeIX  RC-
LIECTB.

PacnoznasiTe ONBITHLEIM NyTEM KHCNO-
pa,

ONUCLIBATE  XHMHUCCKME  PEaxumn, Ha-
ONOGIEMEE B X002 1MOHCTPALMOHHE
MfFOPATOPHOTD IHCNEPHMEHTA.

SMHATH  BLIBOAL M3 PEIYARTATOR Npo-
EHHBL XHMHMECKHR ONBTos. Y 4acTeo-
b B COBMECTHOM ODCYHIIEHHA PETYL-

TORONLITOR.

KEILIBETE DEPBYIO NOMOLLL NPH OTPRE-
EHHAN, (HHOCAX H TRHBMAN, CEATAHHEY O
HeaMn W naboparopHeM obopyio-
AHIFHHEM.

OCTABNATE (hOPMYIE OHCHADE N0 Wi
CCTHOM BATCHTHOCTHAIEMEHTOE. 3anu-
BIEATE NPOCTCRIIHE YIABHEHHE XM MU
CCEHXPCAKIAHA,

CBIIBATECH HHPOPMAUHER H3 ApyrHs]
CTOMHHKDR 1118 NOAMOTOEKM KPATKHK
OO LLEH .

CTORHTE APEICHTILHE Mo TEME
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6 Boaopoa, ero ofumaa KAPAKTERHCTHER M HA X000
eHhe B npHpoae. [onywenwe sogopoma w ero guauieiecrs,
He choficTea, Mepw GeaonacwocTs npu pabiore cro-Habmoaate dumanseckme u xumuueckna
RO, PEBPALLEHHE HIVHACMBIX BEILIECTE,
7. AMMHYeckHe CROHCTES ROAOPOIA W ero MpHMe- LINHCHBATE XHMHYECKHE PEAKUMH, HA
HEHME. MOSESMBIE B K0T JEMOHCTPAUNOHHO M
8  llpakruueckan padora 4, MNonyuenne sogo- MafOPATOPHOTO 3KCNEpHMEHTE.,
{i W uccnenoeanne ero caoficts. demoncrpa- “NOTHABATE ONBITHLIM MY TEM BOgOPO.
un.lNonyuenvesogoponasannapare Knnna, npo- -O0IH0AATE NPRBMIA TEXHHKH DeItnacHo-
K BOACPOAA Ha HHCTOTY, MOpeHNe BOAOPOIA Hi
BOIAYXE H B KHCAOPOE, colnpaHesoaopaiaMeTo- MATE  BLIBOMABI WY PEIVINTETOR PO-
IOM BRI TECHCOH HABOS- VXA HBODL, HHEEX XHMHYECKHX ONBTOR. Yyacreo-

Vlatiopatopusie onwre. Baanwoseiictame BOJAOPO- BATE B COBMECTHOM OBCYRIEHNN PeTy -
{2a ¢ okcaoM meqn(ll) TOBOIBITOR,

OIb30RATLCA uHOpMamei #s apyrux
CTOMHMEDE [0 MOArOTOBKH KPATKHX
DuseHHi,

OTOBHTE MPEIEHTILMH [0 Teme

Bana, Pacreop

CCTCROBATE CHROACTBE HIVUREMEIX RE-
ECTh,
MO0ATE (BHIHHECKHME H XHMHMECKHE
PEBPALIEHHA HIVMASLIX BELLECTR,
HCLIBATE XHMHUCCEHE PEaKLUHM,  HE-
KaJAemMEIe B NOAC MeMOHCTPRUHOMHOMD
NADOPATOPHOND MENEPHMEHTL,
AETERR O BIHIDES Y L TaTORN PO EH-
EIX AHMHYCCKHY Onbimos, Y yncreoaaTs. a
BMECTHOM COCYRICHHN PEIVALTATORG-
BATCHE,
ANHCEIBATL  MpOCTeliwmwe  ypasueHws
HMHYLCKHX PRakumii.
Braunenste maccomveo momo PRCTROpE |-
35 I{unrpqmumapaﬁmnmamc}%u.ﬂnpﬂﬂm OF0 BEIISCTEA B PACTBOPE, MACCY pace
Bonopoay, «Bona. Pactsopeis. BOPEHHOTO BELLSCTES W DAL JLIA FIPHIO-
HemoseTpanns,  Auanus  sone.  Coires BOABLTORNEHHA PACTBOPL ONPeaendHHni  Kok-
BranmonehicTene sogu ¢ HATPHEM, EankijHem, Mar
HHCM. OKCHAOM kankluWs, oxcuaom yraepogall Vi Fotoewrrs PACTEOPL ¢ ONPEIEIElHONR Mdc-
prcHaoM  docthopalV) w vonwTanne NOAYYCHAMXCOBDH DONed pAcTBOPEHHOrD BelLecTRS
POB HHIHKATOPOM,
acuETHbe Jangawn. Haxownenwe vaccosol nonm prac
FBOPEHHONG BEWSCTHS B pacTEope. BrsHCIEHHE MACCh
BCTROPEHHOND BELECTER W BOOE 4 MPHIOTORIEHN
ACTEOPR ONPEIenEHHORKOH LICHT PALIAN

% Bopa, Metoas onpeisnends coctana BRI
ﬁmua W cHuTes. Boda B npupone u cnocobu ed oy
CTEH. ApauManoiw,

M, DHIMYECKHE W XHMMYECKHE coofCTRER BOgk)
[Ipumenenneso,

Bl Bona — pacteopurens. Pacreopu. Hackiueses
! HCHOCKILLCHEBIC pacTopel. PRcTROPHMOCTE BemecT
noae.

3. MacooBas 2008 pAcTROPEHHOrOBELIEC TR,

2. Hpagrwveckas padora 5. [MpuroTomnenn
PACTEOPOBCONEHCONpeAendl HoRAMBCC oo 1o0e i
PACTEOPEHHOMOREIECTRA.

4. Tlowropenne u obofiwenne no Temam «Kuen
A, «Bonopoms, «Boga Pacteopias.
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rﬁﬂ-."IHHEEI'lEHHHE T
INEHHA B XHMEHH

6, Monk — egHHKUA KONHYECTER BelrecTea, Mo-
APHARMBCCA.

7 Bernenenna no xHmMusecknm ypasHesnam.

8. 3akow Asoragpo. Moaspasi ofnés reos.

9. OTHOCHTENBHAN NADTHOCTRRAWR.

Hononesosare sHyTpH- W mewmpenser

bIL CRATH, |
COYHTLIBATE MOVTAPHYKD MACCY BEUCET-
OTHOSHTEALHYIO IOTHOCTE [A300.
BIMHCOATE (0 XHMHYeckm dopMynam
I OOBEMHLIE OTHDIIEHNA FEI0R NPH XHMHYEe- MHMHYECKHM YPABHCHHAM MACCY, KO-
KHXPEaKIHAx. HYSLTBO BELUCCTEA, MOUAPHBIA OfLin
EMOHCTPANEIL. X HMHYECKHE COLANHEHHA KOIHYE- [0 HABCCTHOH Macce, Mo PHOMY (hE-
TROM BelecTEa | Mo, MY, KOUTHHECTEY OAHOTT H3 BCTY AR LI
acuiTnee sagann. Brkenenns ¢ wenonssosanmMemium NOAYHAKHMUMECA B PeAKLUHH  Be-
HATHI 4MACCAN, GKONHMECTBO BELECTRAN, #MOTIAP
MNpocredime  pacuiiTodnan maccan, SMITAPHBIA o0béss. OfudMmHee 0THOWE

E'm KHMWYECKHM ¥PaBHCHHYA 8308 NPH XHMHEYECKHY, PEARLIHAY
1HEA M

KoavuwecTes  pewiccTra
Mot

Monspuans wacca w Mo-
TAPHLIE DGBEM

BYHCARTE ODBEMHLIC OTHOLIEHHA rE308
pH xHMHYecKkHX peaxipax. Henonnwso-

BTE NMPHMEPLE PELISHEE THNOBLIX 1844,
LIAHHHEN C NPH- BEISHHEIMHE E HHY Li-

DPHTMAMH PELICHMA 3304y
Ocsornpe  kaacce  nefl. ORCHOW: KNACCHHKALIMA, HOMEHKRETY L, CCREMOBETH CROMCTBA WIYYACMBIY  pe-
OPTAHHYECKHE.  COSIHHE-RBORCTRL, NONYYCHIC IPHMEHEHHE, CCTR.
HHH

z IMapoxcuasl, OCHOBAIHKA: EACCH KL IR, Habmiopare dwavseckre B xHMHYeCKie

OMEHKNATY P, oA YSeHHE. MPEBPELLEHNA HIYYAEMEN BELECTE.
O HC i b

e HOBAHKS i AHMHUECKHE CEORCTIL OCHORAH M. DNuChBETE  XHMHYESKHE PEAKUHH,  Ha-

RPackn WHIWKATOPOB B WeAcuHoil W HelitpansHoRBIOIacMMe & XoJe AEMOHCTPALIFOHHOMY
penax. Peaxuws weirpanvsaumn. Npuvenenne oc HEDOPATOPHOND 3KCTIEPHMEHTE.

C BOACTEA OCHOBAHMIN.

Amdorepriocts Ceofer- Horanmii, MaTh  BRIBOAM M PelyALTATOE NPO-
BE KHCAOT KHeAoTHD- 4. AH{I}'}T‘EPHH: ORECHALL W FAOPGECHIE, AEMHBIN KHMAYSCKHN ONWTOE. VpaeTao-
ICHOBHKLIE HHAWKATO- 5. Kucnorwl. CocTas. Knaccnprranma. Homen - Th B COBMECTHOM OOCYHIEHHH PeaviE-

prtziperon-

FhTaNEHH, MeTHADB L
Cpateni, nakmye Co-
ke

arypa. Monysenne kncnor. ETORONBITOR,
6. XUMHMECKHE CBOHCTEA KHCAOT, Knaccwpuunposats wiyuacmme sewecres
7. COin: COCTAR, KAACCHMKALIHA, HOMEHKNETYPE, 10 COCTARY W COONCTEAM,
2NOCOORINOAYHEHHA. OCTABAATE fOPMY L OKCHIOB, KHCAOT,
i CwolicTea coaed. HOBAHHH, Coned.
W, TeHeTnueckas caaL Meway 0CHOBHLIME KICEa- [XapaKTePHIOBATLCOCTRRHCEOHETHA -
[MH BECPraHWUECKHX CORHHEHI. CCTH, OTHOCALIHXCA KOCHORHEIM K1aC-
0. Mpawrwueckan pabora 6. Pouwenne sxcnepu-cam HEOPFAHNSECKHY CoeaHHen ki,
MEHTATRHMN 33884 no Teme «Bamuefimne kmcowBanesieath NPCCTEHILHE  YPREHCHHE
HEOPIEHHYCC KM COCIHHEMMAY, WMHULCKHX Peakini
1. Kowrponsnan pafora no Teme wcson e
1ACChl HEOPTRHHYEC KX coeanneniis. desoner-
ﬁ:uuu. OO paTue OKeUAOR, kKEIOT, OCHeEaRNTT H
codel. Helitpanmsauns wi#nown kucnoTofi o NpHEYT=
CTENH HHOHEaTOpa,

HlalopaTopaeie onsrss. On s, TIOAT e PO HE]
Fn MHYSCKHE CBORCTED ORCHA0E, KHCIOT, OCHOBAHME,

MPOTEPHBIN MMAPOKCHAOS noone

Faznen 2. Mepnoangecsknii 2axon n MEPHOOHYECKAN CHCTEMS XUMBYecKHX  aeventos 1. H, Menge-
een. Crpoenne aroma {7y)
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' SPBOHAMMIRHRE - .
STARMEHHN 3 ECTECTRCH-
% CEMCHITRAX XAMHYC-
CRHN 3nesenton [lepuo-
THHECKHH JAKOH B NepHO-
[HMECKAA CHETEM XHMH-
weC KMy WenenTor N, H.
Mewnacncera

ETOMMEIX RAED

ANeKTPOHHEA 0G0N0MKD
aTOME

-

2 Kaaccudmeanns xusuuecknx wesenton. [o-Kasceudm UHPOBATEL HIYHEHHEC XHMH-
HATHE O FPYNNAX CXOAHEIX 3IEMel TOR. HECKHE WNEMEHTE H HX CO2AHNEHHE.

53, [lepuoawueckud sakon JI W Menseneena, Cpaennpats <BOMCTEA BCLECTL. NpH-
4. Tleproauueckos TalSmmia XHMHYCCKEX NIEMEN-HILIEHAIINK K PAIHEIM KIACCAM, XHMH-
ToB {(kopoTkas dopsa): A- 0 B-rpynne, nepHoasl.  MeckHe INeMenTh PATHELL TPV,

Crpoense atoma. Cocras CkMmM  yporsay, CoBpevennas PopuyanpoKs  me-p e,

65, Crpoenne atoma. Cocra atomuex anep, H3omedYetanasineats BHYTPH- W MERTIPEIMET-
bl KHMEHCCKHI 21EMEHT — BT ATOMA COIHHAKDRLIMHLIE CRTIH,

APHILN MAAPH. DOpMy THPOEATE NEPHOAHHECKHA 1 KoH
6. Pacnonomende snektponos no dweprevwwedl], M. Mewgeneesa PACKpPBIBATE EFOC-

HOAWYECKOND JAKOHA. KapaKTepuIonaTs CTPYKTYPY NepHoan-
7. 3Hauenwe nepHoamveckoro sakowa. HayvunbleNeckod TaGAMLL.
ocTHaeHnA [1. H.Mennencera ANHHATEREpHO AW, A -ub-rpy i,

56 [losTopenne n ofobwenre no Teme allepuonnyedDGLACHETE iamecknii cmuicn nopaa-
KHH EIKOH W TIEHOAHYSCKAA CHCTEME XHMHYECKH BOOD HOMEPD XHMHYECKOTT MIeMEHTA.

Faemertos 1 H. Menneneesa, Crpoesme atomus. OMEPOB TPYNNBL H NEPH- O, K KOTO-
BIM ZIEMEHT NPHHALIEKHT B NEPHOLH-
COKOHCHETEME

ITeproanveckan cnoTema

-Enam:udmmu.nn XHMH-
HECHHX AIEMEHTOR

Kilki ecTecTBRCHHOHAY Y MaAmeTannoE, BraumoneiicTere okcunne HaTpia, sarmundl. M. Menaeneera: IAKOHOMEPHOCTH

Mlemoncrpannn. Dusndeckue croficTra m»:.nmn-mxl

pocdiopa, cepu ¢ BOAOH, HeCnENORANHE CBOTICTR NOAY-HIMCHCHHA CBOHCTE INCMEHTOB B npc-

UEHHLEY NPOTYKTOR. AENAX MANBIX NEPHOI0E
BaawmoneReTane narpis u kaana ¢ soaoi, ®uskue-  A-rpynin.

ke caoicTea rancrenon, Baausoneiicrome |'-.'|}4:|p.l1}'.l1 HPOBATE ONPEIENeEHA TOHATHI
FUIBOMHHHA € X10poM, GPoMonM 1 Moo AXHMHYECKHIL AneMenTs, anopaikosril

HOMEPS, EMBCCOBOS WHNOS, WHIOTONLIN,
COTHOCHTEMEHAT ATOMHAAMEC-
Can, CNIEKTROHHER OfonoYKay, HCHICKTPOH-
Hist B o {«HepreTHIeC Ky po-
BEH b ).
COINpeiensTs 4Hea0 NPOToHOB, Hel Tpo-
HOB, JNSKTPOHOE ¥ ATOMOD XHMHUSCKHY
IEMEHTOR, HCNONBIVA NEPHOAHYES KV IO
rafimiLy,
COCTUBNATE CXEME CTPOCHHA ATOMOB Nep-
X 20 aieMeHTOR nNepHOLHYecKoi cle-
Wbl TEMEHTOR,
XAPAKTCPHIOBATE XHMBYSCKNE JIEVEHTRL
0 OCHOBE WX NOADMCHHA » MepanInYe-
KOH cHCTeMe W OCOOeHHOCTeR CTpoeHns
X AToMOR.
BTk ¥YMOFAKNOUEHHA O XEDAKTEPE Hi-
HEHHA CEOACTE XMMHYCCEHY HIEMenTo"
YEETHYEHHCM FAPRI0B ATOMHEN LIED.
CONEMOBAITE CBOHCTBL HIYHACMBIN  BE
LTH.
ADMONATE PHIHUSCKHE B XHMHYECKHE
BPALISHHE HEVHAEMBIN BELLECTE.
bnncuaarrh NHMHHECKWE  PEAKIHH, Ha-
Gmonaembie B xome KCTepHMenTa. Yua.
CTIOBATE B CORMECTHOM OGCYHIZHHN pe-

BVIRTATOR ONBITOR

Fazien 3. Crpoenne semecraa. Xumuueckan cnnte (7 ")
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N

L Tered boRHENSHUR 3e-
AT

B s nseckod Cngs

NEKTPOOTPHUATEN L HOCTE
ERMEHTOR,

AEHTHAR CRATE.
HokkoH crazk.

NP ACTICHIA CTENEHEH OKHCICHHA MIEMEHTOR.

B ORHCAHTCIBHO- BOCCTAHOBHTE N LHBIEPEAKIIMMH,
od.

l:em:nm. A HMHUSE KA CRATES,
“.

(CTPOCHAE BEIECTRN.
lemoncTpanmnm. ConocragieHue

HMHYECKHX CBOACTE COSAHHEHHH ¢ KOBATEHTHRIM
HOHHLIMH CEBAIAMH

AHMHYLCEN

Kosanentvas canze, TTonapuas w HenonmpHag ko

. BamewTHOCTE M crenchb  oxueaenna. [lpasi

NosTopenne n ofoGuenne no Teme «CTpocH

Kowrponenan padora no temam «llepuognse
eknil sakon 1, M. Menaeneesas, «CrpocHne aroMasie oKBCICHHE HIEMEHTOR.

M RO-HLE CRAH.

MYHPOBATE  ONPEASAEHHA  NOHATH
ROBATEHTHAA HEMOUAAPHAA CRAILY, HKORA-
CHTHEA MIAPHAA  CBA3bY,  WHOHHIN
BAEILY, WLTENCHE OKHCICHHED, AR TER TN
TPHUATEABHOCTRE.
NMPELEnATE THIT XHMHYeCKOH  cpatn o
JHHEHHAY  HA  OCHOBIHM® MY
KORpopMyILL.
MPESEnaTh CTENEHE OKUCICHHA VIEMEH-
B B COCOHHEHHAX,

“OCTABAATE (POPMYAL BelEcTs No cTene-

CTEHARIHBATE RIVTPN- M mesenpemaeT-|

OCTABNATE CPABHMTEARHME H oobuan-
We TABAHULL, CXoME
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9 CC
(2 4 & Henemo, peero 68 W)

TeMbI, RXOJ8 mne
B PAACAB I po-

DCHOBNOE COMEPHEINNE 0 TeAanm

TAPAKTCPHCTHED DCHOBHLX BHIOR e6-
TEALHOCTH YHeHUKS (Ha yposne yuch-

UMi:  peakumm co
CAHHCHHA, paanose
HHH,

WIS

HHI W OfMEHA C TOUKH 3peHHA oKkHe
STHHOBIHHA,

HAMeieHns.d  Tenpopoil 3pdert XHvHyeckn peakumii, i
&= W IHNOTEPMHYCC KNS PEAKLIHM,

CHROPOCTE XHMHYECKRY peasiimi, IMeproaayant
HEC NPEACTARNEHHA O KATANWSE,

ACHHA HOROC

LI HCAHTERLIO-
EOCCTAHOEHTEN LHEIE
PEQKLIHN

MoHeTpanun. [Mpasepu
KX peaxui. Baanwoaehiersne umnka ¢ CONIAHOH
H YRCYCHOH kHchortami, Bzawmoneficrane rpaHy
IHPORAHHOPD LMHKL H UHHKOBGH MBIIH © 000 SH 6
EHCNOTOH. Blaumoneficrene oxcing sennilil)
CEPHOR kMeaoTol paanod ROHUEHTPAUMK Npu pas-

OGpaTHMse W Heod
PATHMEIS PeaKiUHK

Enamnuuii cennTpe,
CUETHEIE 303890, Brivicacnus no TEREMOKHMH=

HECKHM VPARHEHHAM Péakumii

7 s v M HEIX JeficTomi)
Pasnen |. Bemecrse n xnvnvecxne peakumm (16 )
h{naucuqmr:auun I—2.  Oxmcamrensno-soccranosmTennnme peak- K accH muMPOBATE XHUMHYEE ine Peakusm,
RHMHYSCKHY  peak-Unm. Peakuwm COEAMHEHHA, PAINOKEHHA, IaMele PHEOANTE NpHMEpPsl peaskiuMb  wasnoro

HEIX Temncepatypax. operme yron p KOHLEH TP -
BAHHON a30THOR KMchoTe, lopenne ceprl 8 pac-

rHna

Pacnoasasars
BOCCTAHOBHTEALHBIS Poak LM,
Lnpenenars  okMcamtens, BOCCTAHOBHTE L,
NPOLLCC DEHCIEHHA, BOCCTAHCTCHHY,
lafarogate w onncrpire Ky MHYECKHE pe-
FKUHH C NOMOULID SCTECT BEHHOMD R36I KA 1

ORHCNHTENbHD-

HAIOUHE HA CROPOCTL XHMHYeC Kok -
FKUAH, ONHCEHEATE YCA0BHA, EAMIICWNE Ha
KOPOCTE XHMHMECKOH peakuii.

lIpoBoants rpynnoswie HaBmonenus oo Bpe
A NPOBCACHHA ACMOHCTPALIMOHHEIX OMBITOR,
HACTBOBATE B coBMecTHOM  oficymnenim
PEIVIBTATOR ONLIToE.
-OCTHENATE  TEPMOXHMHYSCKHE _'r'p'.IJHHEHHJ
PAKLLHE,
SRYHCIATE Tennopodl sddest peakumwn nof

TEPMOXHMHYCCKOMY YPEBHEHHIO

MHMHUECKHE  Pedk-
th‘H B BDAMMX pa

F. CywHocTs npouecca WIEKTPOAMTHYSCKOH THe-
CLHALHY,

TROPEAY Huccounauna kuenor, ocnosannii i coneii
Crabeie i cunbbpe MCKTPOANT . Creness apc-
KT PONNTHYSCKER  CouMaNiHN,
THCCOLHALLHA 0 Peasunu wonumoro ofimesa n YCNOBHE HX
NPOTEKAHMA,

Peasummmonnoro |1 1—132, KHMHUECKIE CBOBCTBI OCHOBHMYX Kiacco

oOMENE B VeIDBMAMEOPraHH S COCOMHEHNA 8 cecTe npeacTann

M IpoTeRatKA E‘luﬁ 06 ANeKTPOMHTHYCCKON  IHCCOUMALMH H OEHE
HTENEHO-BOCCTANDBHTENBHLX PEAKLINAX,

13 Fudposuz corelr. OGoBiwenme no Teman

Knacenduraums xummueckix PEaKIIHH

F’E}nunmﬂmmcﬂm AMCCOLMLLLME Y

(TR SHAHNA O pacTROpaN. | IpoBoasTE
HASTIGAEHHA 38 NOBEICHNEM BELLECTR B -
OPAL, 38 KHMHYOCKHME PEAKLHAMM, MpoTE=
LUHMH D PacTBOpaX.
PMYIHpOBATE  OnNpenenaHg
HANEKTPOAHTS, tHENEKTPOIHTS,
AMICKTPONTHTHYECKER  ancCoumManuHay.  Kond
WIHPpOBaTE NOHATHE wHone, OGoGmary
1ATHA CKATHOHE,
LAHHOH D,
CEISANEATL CROHCTBA PACTAOPOR InekTpod
HTOE.
NMHCHEATE CROACTIE BEIECTR ENOAE Femon-
TPAUHOHHOTD B a0 0paTOPHOMOaKCIEpHMEHH
obmonaTL npagmia Texunkn BeonacHOCTH
PAKTEPIGOEITE YCOOBKA TEYCHHA PeaKiHi
PACTEOPAX SACKTPOIHTON 40 KOMLA,

NOHATH
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15, Konrponesaa pabora no temam whaaccupnra-OnpenenaTs BOIMOKHOCTLR
UHA XHMHYCCEMX pedkuMin W« DReKTPONMTHYE-EKUHA HOHHOFOOBMEHS,
CHAR ANCCOLHALARAY, [pososnts rpynnossie naBnonennn Bo spe-
emonerpaunn. Henwranme PACTBOPOE BEMICCTEMA NPORSREHHA ACMOHCTPIUBOHHBIA M 1200
HE WIEKTPHYCCKY I NPOROAHMOCTL. JIRMM®EHHe TOpHEIX enuTos. O0cysaars B rpynmas
HOB B MIEKTPHYCCKOM MH0ne, NIETATE ONBLHDE,
UlabopaTopusie oneiri. Peakiin obvena e
PACTBOPAMM ANEKTPONNTOR

I:IL'ITEH.'HHHSI: I:Iw::h

COCTARNATE: HOHHERE Y[ABHEHIA PEAKLIHE.
UOCTABNATE CORPALLEHHBIE HOMHBIC ¥ PaE-
HEHHA PEaKILHA

Paznen 2. Muoroolpaine semecrs (49 u

Hemerianan

TR EH R O
PHOIHEC KO

HEHWA B MepHeIax o

(15

AR APAKTEPHETHER iruﬁn
EMETANMOR NO M
[ I=8
CHCH

[ T L EHMHYCCEHxTR C'::'-"Iﬂﬂﬂ.‘l KHCIEOTE H eEconu, ‘Mengeneens u ocoBeHoe e CTPOEHNA HXA-
- ¢'I-1EHTDE}- ?‘Em 149EL HEH Ol Kil=TOMOR, ':E-‘hﬂq:“ﬂ"rh -!ﬂHﬂHE:'HEpHiITH I
HOMEPFHOCTH  HIME ThE H § £ ol ch !

frzHye-
EHX B XHMHYECKHX

lonomenne ranoreHoe B nepuoanueckofOGLACHATE
HUE W cTpoeHne WX atomos, Ceoifictea, no
TTYUEHHE W TPHMEHEHHETLAOTEHOB.

17 Xnop.CeoRcreannpumencynexnopa.
1B XAopoBoaopoi; nonysweHHe wosofcTaa,

FAKOHOMCPHOCTH  WIMEHEHHA
CEOHCTE HEMETAANOE B NepH- ogax W A
rpv .
APAKTCPHIOBATE TANOMEHE HE OCHORS WX
NANCHEHHR B Nephoanueckol cuereme J1. M.

WHHA CBOHCTE ranoredos no nepuoLy M sA-
Py nna.

CHOHCTEMPOCTHY

lueecTn, BeCIIH lemoneTpannn. $uzsveckie cEofCTRS runoreHoR ONHCsBATE CROHCTBA BELUGCTE BXOGE [QEMOH-
UECHACE W iHcno-flanyqeHne  XN0pPOBOAOPONA B pacTROpENHE EFOCTPALHOHHOND W /G0paTOPHOT DK ICPHMERT,
PORCONEPSALTRY BOAE. CobmonaTs Texsnky GesonacwocTi, Pacnoasa-
EhHcnor,  obpazcean-JlalopaTopusie onem. Borecsense FANOre-\arh ONbITHBIM NYTEM CONNHYI0 KHCNOTY M ed
HBIX  HCMETALILM

ETOPOrD W TpeTher
nepHanos

Fanoremss

MH IpYr ApYTA HI PACTBOPOE HX COCOMHEHHR  ComM, GpoMIIE, HOZHAL.

Henonbsorars npuolperéuuee manm » Yme-
HHH 8 OPAKTHYECKON NSATERLHOCTH B Do
AHEBHOH HHIHH ¢ uenwo Seaonactore oSpad
LHIEHHR  © BELIECTEAMH W MATCPHATAMH H 3K0-

OFHYECKH TPaMOTHOTO MOBEIEHHE B OKPY-
E:cammtﬁape.u:.

Brivuenare maccomyio 10010 pacTEOpEHHOI
[BCUIECT I B PACTROpE

Kueaopon w cepa

21

AnnoTponmMa cepe.
. CrofCTREA H NPHMEHEHHECEPLL.
L Ceposonopon, Cv kg,

4 Oxenn cepri(lV). Cepuncran kueaora 1 of
COTH.

[lonowenne kncnopona u ceprl 8 nepHoan-

MECKOH CHCTEME XMMHYECKHX 3MCMCHTOR, CTpOC-
HHE HXATOMOR,

RApAKTEPHIORATY aneMentid IVA- rpynn

| 0Py N EHCAOPOIA) Ml OCHOBE HX Mo-
HEHMA B nepuodnueckol cacteme J H
eHAENEeRE H ocoBenHOcTel cTpoeria nxa-
oMeB. OOLACHATE JAKOHOMEPHOCTH  HiME-
CHHA CBORCTE AneMentor |VA- rpyninmno-
PHOIY HE A=y s,

19




B Oweuacepu V1).Cepruaarucnoranctconi, X BpaKTEPHInBATE AANOTPONHIO KHEAOPOIa |

Okneanrensheie  caodicrea ROHUCHTPHPO-LEPH KAK OAHY M3 NpWSHM MHOMOOGpaIna
8H- HOH CepHOMKHCHOTRL BELECTR,
Hemoncrpaunn. Aasorponiive MOTHBHEI-ONHCHBATE CRONCTEA BRLICCTE BXOLE ACMOH-
UHH cepul. OOpasum npupoammx CYALPHADR MCTPAUHONHOMD W a0 P TOPHOr O IR PHMENTa_
yaefaros, ’El::iumum TEXHHKY DesonmecHOCTH. Ok
TaGoparopusie onpIrL. b NEPBYHE MOMOWE NPH OTPLBICHHAY. O#00-

HAaKOMAeHHE © o0pasuamn cepu o e npupoddrax o TPUBMEX. CERZAHHEIY C PESKTHBAMH W
BIX COEMMHEH M. WDOPATOPHLIM OG0PYAGBIHHER,
KauecTeeHnbe peakuun ka cyAndini-, cynadr WONpesenaTs NPHHAANCIKHOCTE  BELECTE K]
YA T-HOHB BPRCTROPE. NPEAENEHHOMY KNACCY COCTHHEH N,
PacuETnnie sanaun, Briuncaenns no xumuy CNOCTRAEAATL CROHCTEE puaGaBneHHON W Kok
CKHM YPuBHEHHAM Macew, ofuEMa W kKoanveeT HTPHPOBAHHOA CEPHONH KHCIOTRL
PEUIECTER  QIHOCS WE: npoaykToR peakums nofdanMcwBaTe ypanHenHs pERRUME B MOHHOM
MACCE HEXOANOFD BeCTRL, OOLEMY WM KONH-BHAC € YREIaHNEM MEPEXOAA MIEKTPOHOR.
HECTEY BELECTBA, COOSpHAallers onpeaenéHey -NOTHABATE ONBITHRM MYTEM PACTEOPE K-
JOMK NpHMecei T, CYNLMR, Cyaedumin, cvnphaTi,
CRONEZDRATE NPHODPETENHLIE IHAHHA H e~
HE B APaKTHYECKON JeATEABHOCTH W NORCE-
HERHOR  #HINH ¢ wenbi GeonacHoro ofipa-
HHA © BCUICCTBAMM W MATEPHATAMH W 3K0-

OFHHCCKH  TPAMOTHOID NOBEIEHHR R OKpy-
ARMLET Cpene.

EHMHCAATE N0 KHMHHCCKHM YPaBHEHHAM
ACCY, OOBEM M KOTHYLCTEO BELISCTEA DIHO-
0 W3 MPOAYKTOR PEAKUMH N0 MACCE WOXOI-
HOro  BewlecTea, ofwdMmy wan KOIHYECTEY
REURSCTRL, COACPMELIETO ONPCACTEHNYHD 10 )
Npasece.
OTORHTE  KOMIBEITEPH b MPEFENTALME N0
EMC

AT 1 docop

9. Tonoweuse a10ma u ocdops 8 neproam PAKTEPHIOBATL  3neMenTi  VA-  Ipynnss
OHOH CHETEME XHMHYCCKHX UIEMEHTOB, CTPOCHHEl NOATPYTING B30TA) i 0CHOBE HX HONCKEHHE
XATOMOB. AIOTCROHCTEANN PH MEHEHHE. epHOnmMeckoll  cHCTeMe M ocofewwocTed
Anvsuak. DHIHUECKHE H XHMHMECKHE crofi TPOSHHA HX ATOMOE.
Ba. [omyvenne unpuvenenne. BACHATE HKOHOMEPHOC THHIMEHEHHA
O HAMMOHHA. BOMoTE anemenTos VA-rpynng, HApaKTEpl-
1. AsoTHad  kmenota. Crpoewse  monexvibposars anoTponie bocdopa kak oMy M3
BORCTRA PatBapnelHom a30THORKHEOTL, PHHHE MHOMOOODATHE BELLECTR,

2  Caoficrea KOHUSHTPHPOBANMOH  a30THOHRONHCMBETE CRORCTEA BRILECTR BN AEAHHHA

HEIOTh. TRULHOHHOTY W AabopaTapHOraOKENepHMEHTL
Conn asoroli kueoTE, AsoTHEE yaodpeCobmonate Texnuky GesonacHocTH. Oxasbi

RATH MEPRYIC HOMOLIEL NEH

6. Dochop. Anorponus docdopa, Ceoiicraa
fncthopa. TPAEICHHEX, (EOTEX M TPABMAX, CRATAHHEIX
A7 Owena hocdopalV), Pocdopmas kuenota W [peastusamm i nafopaTopuem 000py 10RaHEHEM,
fE cons. Pocdopume yaofperus. Temoncrpa- CTAHARIHBATE NPUHATIEWHOCTE BELLECTE K
M, [loayuenne asmvnaxa u ero PACTBOPEHME B BO- ONpeaenfHoMy KIBCCY CORAHHEHHHA,

e, OSpasisl npHpoaHbIX HITPaToR nocdparon, ONOCTAMIATE ¢hboficTea pailamick- HoR |
Jafiopatopusie onbire. BaanyoaeiicTeme co- KCHUCHTRHPOBAHHOH a30T- HOH KMCHOTEI.
I AMMOMKA CO EA0YAME UCTRBNATE VPABHEHHA CTYNEHUATOR AMCCO-

Mpa Nad. Hilme Ha npHvepe gochoprni kuenore,
IVYHEHEHE €1
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ANHCEIBATE  YPARHEHWA PedkumMil B HOHHOM
HAR C YRATAHHEM NEPexonl VICKTpOHOE,
ACAOIHABATE  ONBITHLIM  OYTEM  AMMHAN,
ACTROPLL KHCAOT, HHTPaT- W docdarorb,
O AMMOHHA.

CNONEZ0BATE NPHOGPETEHHRE THIHKA W yhie-
HA B NPAETHYECKOR JEATENLHOCTH W nopos-
HEBHOR  KHaHK © uenwo Besonacoro ofipa-
HEHHA C ACUIECTREAMM W MATEPHANAMN W KO0
HHECKH rpaMOTHONG MOBEICHHA B OKpPYREI-

WECTRL B PRCTROpE.
Nonwsosaries undopmanseii s ApYrux mc-
HHHKOR 1008 NOArOTOBEM KPATKHX Cood-
BHHIA,

OTOBHTE  KOMNBOTEPHLIC NPEIEHTALMH Mo
M

¥racpon u kpemini B8, MMonoweswe FTNCPOAA M KPEMHNA B BepHOAN-NapOKTCPHIORATE  HIEMEHTH |V A- FpyvIne

MECKOH CHCTEME XHMHYLCKME WIEMeHTOR, ETPOCHHE NOANPYINGN ¥IIEPOAA) HA OCHORS MY Modoke
HX ATOMOE. ANNOTPONHKE MotndUKIUMEYTICpOT, Mg B NEPHOAWMECKOR CHCTeMe W ocoleHnn-
9. KHMHueckue CeoiicTa yenepoda. Ancopfuna. A CTPOBHWA MX aToMOR.

0. ¥Yrapue raa, ceoficrea, (uamomornyeckn OGEACHATE  BAKOHOMEPHOCTH  WIMEHCHNS

e ACTEHE HIOPTRHIIM. CEOHCTE 3nemenTon |V A- rpyninw.
1. ¥rnexkucawihi ras, YroneHas sucnova u ed APIKTEPHIOBATE ATOTPONMIC YINEpoaa Kas]
coan. Kpyrosopor yrnepona snpupose. SAHY W3 NPHYHH MAOrOOOpATHE BeiecTn.
Kpemunit. M ero cosmumenns. Cmesio Ontemnars CHOMCTES BRLLECTR IXONE JeMoH-
CMEH, -TPALHCHHETD W JalopaTopHoroskenepisenTa
3 OfoGwenne no TemesHemerannans, odNKTATE TEXHMEY GeionackocTw, Coanoe

KokrponksaspaSoranoreses HemeTan . ABNIATE CBOHCTEA OKCHIAOB YIIEPOJa W kpem-
EMOHCTPAUNK. Monenn KpHCTAIAHYeCKHY Pe-HHA, OERACHATL NPHAHHY Hx PamiHYHE,
Erok anmasa w rpadimra. O6pasuel MPHPOOHBXLY CTAHABTHEATE NPHHAARERNOCTE BEWCCTE K
REPGOHATOE HOHAHKATOR, NPEAEnEHHOMY KAACCY coCaMBEnHi,
aliopaTopisie onbTeLKaecrrernag PEERUHALLORATMBOTE  KHCIOTHE XAPRKTER  BRICIIHY,
HAL YrA¢RNeAbf ras. KayecTBeHHAn peakiHs Ha-o CHODE YIASpoaa W KpevHHA,
A pGoHAT- MO, SANHCHIBATE  YPABHCHHMA PERKUWA B HoHHOM|
Pacuérnete 3agaun. Buuwcienma no xusus BHOE C YRAWIHHEM NEpexona JekTponos,
-RHM VPEBHEHHAM wmacchl, obuésma HaK Koimye-0 VIMECTEAATEH PIAHMONIPEEPaieHME Kapiom-
Bil CAHOTD W NPOAYKTOR PEAKUHH ND MACCEHC-TOB 1 FHApOKAPTEOHATOR.
KOOHOTO BewecTsa, oDuEMy Hin KOTHUECTRY B PACNOIMABATE O bITHEIM NYTEM YracKHCAu
ol COASPRILETG OMPCACAEHHYID J0MK) MPHME-TAZ, KAPEONAT-HOHLL,
Flenoapsosats NproSpeTEndse sHaHm | M-
WA B NpaKTHYCCKOR DMERTEAMHOCTH H NoBCEe-
MHUENHEBHON  MHIHH ¢ UENLD BeTomIeHOM olipa-
HHA C BCICCTBAMH H MATEDHATIMHE H 3KO0-
WHCCKH TDAMOTHOIO NOBENEHHS B DKPYHaKH
L1kf bl ' i - “Muciicpene.
(hA R RN ML H Tl .
] BRIYHCOATE N0 XHvMHueCkIM YPaBsHeHHAM Mac-
Y. 0FLEM HAH KoaHYeCTRO 0aAHOM HI MPOaVE-S
OF PEAKUHH N0 MBCCE HCNOLHOID REIECTRL,
DOLEMY HAN KOHYECTRY BElICCTRA COIE -
SI0 ONPCASAEHHY K J00H NPHvecei

PAKTHYECKIA pabor M, o CHEE ORCHTE Vi
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Meranae (ofman kg
AERIKTEPHC THIR ) ME xMMideckHx wementoe JI M. Mewasaeeraln

CTIUMHYECKEA ChAtE, TWMIHGeCKHe croficTra
o, CrnaesMeTaniog.

UHCHHA B NEPHOIHYCCKOR CHCTEME M ocolieH-
CTEH CTPOSHHA HXATOMOR,

ACHATL  SAKOHOMEPHOCTH  HAMEHEHHA

7. Haxowienwe seraanon s npupoLe 1 oDwmeceoiicTe Merannor o NepH- oay W & A-
NOCOGE HXNOIYYEHNS, T,

HMHIECKHECROACTRAMET LI 08, PasasTHENOCTH LLACH0BATE CROHCTRE HIVUSEMX BEIICCTE,
UICKTPOXHMHYECKHA PR HANPamCHHHE) MeTan

| o UOBACHATE SRBHCUMOCTE (HIHYECKHY CRORCT
Henounsie meTanmm 4y, Llenounbe meTanam, Haxownenie L OT B8 XHMMMECKOR CEAIH MERIY
e, Drnveckie 1 XHMHueCKHecolicTns. ATOMAM
PO OKCHIL W IMAPOKCHA tienoumxweTan- AGMOIATE W OMHCHBIATE XHMHYECKHE Peak-
o6. [lpumenenne merounmx metannon, H € NOMOWIBIO ECTECTREHHOD FILIKE 1 R76iKD
aouno-semensisiesl,  LENOUHO-SeMensHEEe METRAN M. Haxouaenie, . Haﬁnm,'mmmeumc?pupwumhuauu-
METAN b B npupoge. Kadbumit w ero coemmmenns. Wécr OATENLHO  NIPOBOTHMBIE ONBITS
FOCTE BOAL W COCODH CEYCTRaHEHMA, LUINHCWBATE COOMCTER HIY4AeMBIX BELIECTE HA
A OMEHRA P2 Amomuini. Haxowaekue s npupone. Ceoii- DCHOBE HABMIONENHA 33 WX NPCAPALLIEHIAMH,
B8 B/ROMMHITE. _ lokaisaT amdoTepuwmiixapastep oxcnacsl
Pl ANBOTEPHOCTS OKEHAR H rAPOKEN AR Ank- THAPOKCHAOB ATOMIHHA weaesall1]),
MHHHA.
- PABHHBATE OTHOLICHHE: HAYAEMEIN METAN-
Peneso . Aencao. Haxosaenie s npupoge. Coofictra OB H ORCHIOB METINNOH K BONE,
i “""'ﬂé' PABHMBATE OTHOLIGHWE [HAPOKCHIOE Hid
. -OBAHHEHHRRENES], PHA, KIIRUMA W ANKOMBHHA & pacTnopam
I Da R THY s pabora Nk 6 «HKE KT B S8 L KHCTOT Hilenoge
il L] T HAHEHH b X Ll
P4k HSET IR prboTa 267, Peutenie smeneommen. n:nn-auam]: ond Ir;n;a_u NYTEM MHAPOKCHE
(LR HEIX BRas 0 Teme «Merana w ny coegmmne- Ok, WoHE Fe™ | Fe™

wh

26, [MomroTroska k KOWTponsHoipabore,

57 Kouwtponsuan pafiors no teme sMetann B,

Lemoncrpanmn. OBpazum pussseiiwns coenme-
HH HATPHA, KATTHA, NPHPOIHLK COBTMHCHIN Mar-
WA, KANBUHA, AUOMHHHA, Py sencsa. Bassmoned-

-TEHE LWEM0HHEX, WENOYHO-ICMENLHLIY METRIIOR 1

FOMHHHA ¢ BOJOH. CRHrasse Benew g KHEAOpOIE
HEApe.
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laGoparoparie onermun Haysenne ofipaauos u

108 Brawmoseiicrene wetannos ¢ PACTROPAMH|H
el Canakomnchue co coolicTraMt o npespaige

THAMH KAPOOHATOB W ruapokapGonaTo, [Mony

HT THAPOHCHIE ANMMHHEE | BREHMONCHCTBRE of MELY HEODTAHHYECKHMH COBNHHEHHAME,

[Facuirame sagaun. Bruuncacuus no KHMHYE

LTES QOHONG W3 NPOAVKTOR PEaKUMH No Mace

WeCTBa, COACPHAErD onpetsndunyio gos

HEROQHOTO pouectTea, o0uéMmy Ml KONMYECTRY

CEHM YPaBHeHnaM maccw, ofuéma wom konmve HOMEDHOCTRX HIMEHEHME CRONCTE MeTanaon

ofonars Texuuky Besonacuaro o0pae-
HA C XHMHYECKOR NOCY.106 1 naboparop-
it obopysosanmnes. OcywecTanats peak-
HH, N0 ATBE DA IR L HEr e He THYSCK Y HOCEA T b-

ANHCHIBATE YPABHEHHA PeaKiHii B HoHHoW
HIE € YKATAHHEM NepexaiaanekIpoHoE.
Gofare sHanue 1 genaTs BMBOIAL (1 KD

NEPHOSAX W A-IpYNNax NepHOIHYS: Ko
uetemsl. Mporwosuposars ceoiicTan HEHZY
CHHBIX HIEMEHTOR M HX COSTHHENHIE na oe-
OBE IHAHHA O NEPUOIHYCCROMIROE,
CHOABIORATR NPHODPeTENHBIE IHBHWA 1 M-
HE B NPAKTHYECKOR JEHTCABHOCTH W noace-
HEBHON  #HIHM ¢ uenek) GeionacHoro 0idpa
HHA € BCUECTRAMN M MATEPHANANMK W KO-
THHCCKH rPAMOTHOID NOBEIEHHA & DKPY -
HILLEHA Cpee.

BIMHCARTE 11 XHAMHYSCKHM VDEEHE- HHAM Mg
¥ OOBEM WIH KOTHYECTRO Gamors Ha POy K-
UE PCAKLMK NO MACCE MCXOMHOMD BELICCTRA,
LEMY HIH KOTHUWECTRY BEIICCTRL OO kL e
MIPEARTEHNVI0 A0NIOIPHMECET.

DALIOBATLCA HHdOPMALILCA W3 APYTHX e
YHHECB 1A NOAIOTDBRKH KPATEHX cooi-
WIEHH,

UTORHTE KOMOBKTEDHME BPLISHTAUHN o
oMe

Pazien 3. XHMHA B okpy®Rawmasn Cpeaai 3u)

AHMHUYECKHX peakuMi B Brery, Mepean nomous,
TIPH XHMHYGOKHY 0HOTAN B OTPALICHHAK,
A HMHYCCKOE SArPAIHCHHE DEPY SN cpeaw
| PEACTLHAN JONYCTHMAs ECHUCHTRUHE BEIIECTE,
Aance ~ TLIK) Pors xumnn g pewenss ssonoriue
CRHX MpodUies,

BeluecTea i MarepHans B NoBCEAHERION #HiKn |Henonezosars BHYTPH- H MERNPEIMETHER
HenoBeka. beannacHoe Henonkioa e BELICCTE M CBATH,

LV;DTDH-HTI: KOMIBKITEPHEIE  MPEIEHTALNN o

INHCHBATE CBolicTRA HEVUAEMBIX BELUCCTR Ha
HOBE HaDAsacHE 1 X Npespaienamm,
HACTHOBATE B COBMECTHOM 0BCYRACHHN -
YALTATOR OMLITOR,
lonkaosarecs nudopmawsed 11 APYTHY pc-
FOMHHECS 198 NOATOTORKH KPaTEHX coobie-
Hi.

nbE
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