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RATCHUBHOM

P "peameta «Xumusay nas 10—

§
AHTTIOCTH,
COOTBETE

M CUCTEMe  XUMUYecKOro obpazoBanus.

OACHUTEIBLHAS JAITACKA

rpaMma oo x M Ha YPpOBHEe

DTA4HA H4a OCHOBe CDe,uepaﬂBHoro 3aKOoH

cpeatiero  oduwero  obpazopanus
a oT 29.12.2012 Ne 273-D3 «O6
BaHUW B Poccutickoi Deaepanuuy, TpeboBanuii k

IBHOH  06pazoBaTen LHOI nporpaMMal
CO0),

Pe3yabTaTaM oCcBOEHUSR
CpeaHero obujero obpazopauug
MpeACTaBICHHEIX ®enepainstiom ['OCY1apCTBEHHOM
cranfapre  COO, ¢ yyérom Konueminu NpernonaBan s
O IpeaMera «Xumus» g obpazoBaTennupix Opranusauusax Poccubickod
HHM,  peanuzyromux

X  TIOJIOXEeRMIi

B

OCHOBHBIC 06pa30BElTeHbe]e OoporpaMmbl, u

ATCruM  pasBUTHA BOCDHMTAHHS B Poccuiickoit
J0 2025 ropmay ( Pacriopsxenve Tlpasurenserpa P® ot

«Crp
MW Ma riepron
P15 No 996 - p.).
[OBY NOOXONOB X paspaboTke mpor

PaMMbl 0 XUMUH, K ofpedeneHnIo
TpaTernn ofy

9CHHR, BOCMUTAHUS U pasBHTUS 0dyuarommuXes cpeacTramMu
1] xnaccop ua 6azosom YPOBHE COCTaBU.IM
yadtbHbIe nostoskenus GroC CO0 o B32HUMOODYCIOBICHHOCTH LeseH,

HA, PEIYNBTATOR 0GyueHus u TpeboBaumii K ypoBHIO NOArOTORKY
KOB.

r HYECKOe obpazoranue, nojTydaemoe BBIIYCKHUKAMHU

30BATCIILRON  OprauMsaluy, sensiercs HCOTBCMIIEMON  YacTbHO KX
Ono 3ABEPWANOILMM  HTANoOM  peaiu3anmu
(BYIOIIEM €My 6a30BOM ypoBHe KIHOYeRpIX UCHHOCTEH, npHUCyLiux
OTH UEHHOCTH  Kacaiorcs
(popMUpOBaHUs MHPOBO33PEHHA 1 o0LIeH KylbTypbl
JKONOrnHecku 0OOCHOBAHHOTO OTHOLUCHHS K CBOEMY
MPUPOAHOK  cpeae. Peanusyercs
HXCst Ha ypoBHe cpeaHero ofiuero o6
Al «XuMus»,

CNYAKUT Ha

B
il

34KOHOB IPUPOILI,
a TakKke

U XUMH4ecKkoe obpa3zoBanuc

Pa3’0BaHUA CPEACTBAMU YueBHOTO
COACPAKAHNE M TOCTPOCHUE KOTOPOro OmpeaeieHb B
M O XUMHH ¢ y4ETOM chelmguKH HayKu XUMUH, e€ 3HadeHHs B
1| IPHPOALI M B MaTepUANLHOM KH3IHH odutecTBa, a Takke ¢ y4sToMm

odImX
CHCTCMBI

XuM
coBpemMeH
Ona sHoOd

B Cozaau
NPHUPOILL!

BCLIECTRE
CTpoeHHhe]

JeH W npunuunos, X4PAKTCPUIYIOUIMX  COBPEMEHHOE COCTOSHHE
eanero ofiiero o6pasosanns B Poccriickof Deneparnmm.

Q51 KAk 3JCMEHT CUCTeME] CCTECCTBCHHBIX HayK urpaet OCO6y}O pofib

B
O LMBUIU3AIIMM, B COZNAHUE HOBO Ga3el MaTepHanLHO KYJIbBTYDbI,
T CBOH BKJIall B (hOPMHUpPOBaHUe PalHOHAIBEHOTO HAYYHOIO MBIHLIIEHHS,
HE LCITOCTHOTO MpeacTaBieHus 06 OKPYKAIOIUEM MHPE KaK O eqHHCTBE
HEJI0BeKa, KOTOpoe (OPMHUPYETCS B XUMWH HAa OCHOBE TOHHAMAH U5
OTO COCTaBa OKPYKAIOWIET0 MMpPA, OCO3HAHHMS B3AMMOCBISH MCHY
BEUICCTB, HX CBOMCTBAMU W BO3MOKHBIMY 06TTacTIMU [pUMEHEHHS.

d
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MIEMOM HaCThIO MUPOBOIT KYILTYphI,
[ AKU3HW Kaknoro
FebHas,
pHBIX  Tpobiem

!

f
QUCCKAA XRMUS»
CHCTEMHA

CHO B'BEHMO,H,GHCTB}/S{ C IpyrumMu CCTECTBEHHRIMHU HayKamMu, XUMHS ¢Tamta

HEOOXOIUMBIM YeTOBHEM YCIEeLHOro
inena obwectsa. CoBpeMeHHAs Xumus Kak Hayka
flayka BBICOKMX TEXHONOTHH wanpasiena ua

YCTOHYUBOrO pa3BHTHSA YeJI0BeYeCTRA
MYECKOU, NULIEBOH, Yko

Kak peleHpne

ChIPLEROIA,
IOrMYeckoit 6e3omacHoCTH U OXPAHbLI 30PORBbA.

COOTBETCTBUH ¢ ODIIMMU  neasMu u NPUHLIMNAMY ¢
AHWs comepmaHmne tpeamMeTa « X UMy (10—
1) OPHEHTHPOBAHO NPEUMYIIECTBEHHO Ha O
HUXCA,  HEOOXOUUMYIO UM ns
POB, YCMCIIHOrO BKIMOUYEHUS R

-
o

pennero obuiero
11 knaccei, 6a30BbLIit ypoBenn
EiueKyﬂbTypHyK)n0ﬂr0TOBKy
BLIDAOOTKH  MUPOBO33pEHYECKHX
KU3HbL  COLMYMA,  [POJOTKEHUS
'HMH[BpaBHHHHbD(OGHaCTHX,HCCBHB&HHBD(HCHOCpCﬂCTBCHHO(:XHMHGﬁ.

FTABIRIOIIMMY  1ipeameTa  « XHMUSY

ABIAIOTCH  6a30BBIC  Kypehl
u «O0inag wu HCOPraHHYeCckass XHUMMA», OCHOBHbIM
HTOM COACpKAHUS KOTOPBIX ABITAIOTCS OCHOBLI 0a30BOH HayKu: cucreMa
10 HEOPraHW4ecKol XUMUH (¢ BKIIOYeHHeM 3HAHWUHA U3 obLleit XUMHH)} H
FCKOH XuMHU. Dopyuporanue g
3l

UCSCKad XUMHS»

AHHOM CHCTEMbLI 3HAHUI ITpu M3YHEHUH
obecneunsaetr  po3sMOKHOCTE PAaCCMOTPEHUsL  BCEro  MHOroo6pazus
|HaOCH08606uuﬂ(n0HﬂTMﬁ,3aK0HOBI1Te0an>QMWMH.

YKIYpa conepxanua KypcoB — «Opranuyeckas XuMmusd i «O0b1as u
copMUpoBaHa B IporpaMme 1o XHMMHW Ha OCHOBC
Fo NoaXona K HW3y4eHHIO YueBHOro MaTepuala M obyCIIORIeHa

HeTOpUY
TEOPETH
paccmMat]
COeIHHd
npeacrta
BCLIECTH
AKTUBHE
chopmuj
npejcral
3ABUCHUM

ITo;
paccMarty
TEOPETUY
Xumuuec
RIS

MePHO AU

H
FPeHUl 0 CTpocHny

s

b
b
B

o
1

CKW  ODOCHOBAHHBLIM  pasBUTHEM  3naHuil OfnpeneI8HHbIX
Tak, B Kypce opranmueckoi Xumuu BeLIECTBA
BAOTCA Ha ypOBHE KIIACCMYECKOH TEOpHMM CTpoeHHs OpraHMyeCcKux
MH, & Takke Ha  ypoBHe CTEPCOXUMHYECCKUX M 3JICKTPOHHBIX
BewceTs. Ceeflerrs o6 M3yvgaembpIx B Kypce
X JAKOTCA B PA3BUTHH — OT YITIEBOJOPOIOB [0 CIOKHBIX GHOTOMMYECKH
COCAMHCHUH. B Kypce opranumueckod xumuu DOJIYYalOT pa3BUTHE
PBAHIIBIE HA YPOBHE OCHOBHOTO 0fILiero 06pa3zoBaHus MEPBOHAYAIbHbIE
{CHAA O XUMHYECKOH CBS3H, KNACCH(bUKALMONHEIX OPH3HAKAX BCINECTB,

CTU CBOMCTB BCIECTB OT UX CTPOCHUA, 0 XUMHUYECKOH pPeaKLui.

Ha
CKHX  YPOBHSIX.

HOBBIM  VIIIOM  3peHUSt B fpeaMere «XUMUS» 6azoBOro YPOBHSI

BACTCSL  M3YYCHHbIH Ha ypOBHE OCHOBHOTO 0B1UEro 00pa30BaHUY
[JLKHﬁ MaTepuan M (aKTONOrHYECKHe CBEACHWS O BEIIecTBaX K
Kpit peakumu. Tak, B 4acTHOCTH, B Kypce «O0was ¥ HeopraHuyeckas
DOVTIAIOLIMMCS)

)

MRCAOCTABAACTCS  BO3IMOMKHOCTL  OCO3HATL JHaYCHHe

HECKOIQ 3aKoHa ¢ 06].L[€T€OpeTH'-[€CKHX H METOAOJOIUHYECKNX [TO3ULIWH,




rayO#d NoHATL HcTopHueckoe M3MEHEHME GYHKUMH 3TOro 3akoMa ~- of

06061
Lf
CBOMC

Ly

3AKOHS

b e |

Jieme
XapakT

AIOLLEH [0 00BACHSIOLIEN U MPOTrHO3UPYOLIEH.

(M CHCTEMA BRAMII O BKHEHIIMX BellecTrax, Hx COCTaBE, CTPOCHHMU,
PAX M [IPUMEHEHMH, & TAKKE O XUMUYECKNX PEAKLIUAX, UX CYLIHOCTHU U
MEPHOCTSIX  [IPDOTeKaWMsT  AOMONHSETCS B Kypcax 10 u 11 knaccos

[[AMU CONepIKaHUS, WMEIOILHMU KYABTYPOJOTHYECKUH W NpRKIagHoil

D, ITH 3HaHuWA CI]OCOﬁCTB)/EOT [IOHUMAHWUKD B3aUMOCBARH XHMHH C

Ilpymvr HayKamu, pDacKpelBalOT €€ poib B M0O3HABATEABHON i MIPaKTUYECKOH
H

AeHTE)

OCTH HEJIOBEKA, CIIOC06CTByIO'I' BOCITHTAIIHH) YBaMXeHUN K npouecey

TBOPYGETBA B O01ACTH TEOPHN U NpaKTHUeCKUX IPUIOKEHUA XUMHM, [IOMOTaloT
BRITIYCKFHKY  OPHEHTMPOBATLCA B OGLIECTBEHHO U JUYHOCTHO  3HAYUMBIX

HpoHae:

1aX. CBH3AHHKIX ¢ XI/‘]M[/IC!‘;I, KPUTHUYCCKU OCMBICITHMBATL HH(})OPMHL{P‘I}O H

HpHMelifis e s HONWIHCHUS TSH&IIHH, PEIUCHNUA HHTCINCKTYANbHBIX U
SKCNepHYMEHTANBABIX HCCIC/I0BATC/IBCKHX 3anad. B [IeTIOM ColliepxKaHue ylle6HOF0

npeame

Ta «Xumus»  pandoro YPOBHA  M3y4YeHWS  OPUEHTUPOBAHO  Ha

bopmuppBanye y O0YYaIOIINXCS MHPOBO33PEHYECKOd OCHOBRI AN TOHUMaHus
i

dusT0C(

DCKHX I/I,U,el:'i, TaxKuXx Kak: MaTeprajibHOE SIWHCTRO HEOPraHu4YeCKoro u

OPraiHEecKoro MHPD4a, 06}’C.1'[0BHGHHOCTI:. CBOHCTB BEHICCTB HUX COCTAaBOM U

CTPOCH

-M, [IO3HARAEMOCTh NPUPONHLBIX  siBJICHHH Hy'l_"éM IKCIIEprMEHTA U

PEIICHIY  TPOTUBOPEHUHH  MEKJly HOBLIMK  (JaKTamu u TEOPETHHECKUMHU
TPEANOCHITKAMH, 0OCO3HAHME POTH XHMHM B PELICHUH IKOTOIMYECKIX npobnemM, a

TaKk»Ke |

—

POOIIEM Cﬁepe}KEHHH IHEPIeTHYECKHX PECYPCOB, CBIPBA, CO3MAHUHS HOBBIX

TEXHONPIMH U MATEPUAII0B.

B
o0yyvaig

IaHEe peweHus 3agay BOCHHUTAH KA, pa3BUTUA W coudaliM3aluu
UUXCA NPHUHATHIE I‘IpO]"p&MMOﬁ No XHMHH T[MOAXO)LI K OITPCACICHUIO

COACPIPEHA M MOCTPOCHMS  NPEAMETa  NPeAycMaTpUBAIOT (opMupoBaHue

YHHUBECK
pasznnui

FUIbHBIX  yueOHBIX  ACHCTBHI, WMMEIOWHNX 6a30BOC  3HaYEHUe Jis
[HX BUAOB JCATENLHOCTH: pelleHus npoblieM, [OHCKa, aHanu3a |

0bpabottu MHGOPMATUY, HEOBXOMMMBIX A1 MPHOOPETEHUS OIILITA NIPAKTHYECKOH
n MCCNIQHOBATENLCKON JEATCIBHOCTH, 3aHMMAIOINEH BAKHOE MECTO B 103HAHWMU

XHUMHH.
f3

MPAKTHKE NPCRONaBaHus XUMUH Kak Ha YPOBHC OCHOBHOIQ IR

06[)&'30135]114;1, TaK ¥ Ha yposHe cpeaHero obuiere obpasopanis, pH ONpeaeieHHu
e

coacpxyg

JBHOH XapakKTepUCTUKU  [IefTeun H3yHEHWA [peaMeTra HarpapjiCcHHEM

[ICPBOCTENCHHOA 3HAMMMOCTH TPAJMIUMOHHO NPU3HAETCA (GopMupoBaHue OCHOB
XUMU1eqHON HayKn Kak oBJIacTH COBPEMEHHOIO eCTeCTBO3HAHMS, NpaKkTHYeCKoH

AdCATCNhb

METOIHY

IpCTH HCJIOBEKA W KK OJHOTO W3 KOMIOHEHTOB MUPOBOH KynbTypbl. C
i[ecmifi TOUKKM 3pElUst TAKOH NOJIXOA K ONPEASNCHUIO Lenell H3yueHus

NPCAMCTRIS BJISCTCS BIIOJIHE ofnpaBlaHHbLIM.
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DITACHO  JAHHOM

fOCTaBAsoLe i CCTECTBEHHO-HAYYHOM] KapTuHb
JEKatT Knodenble NOHsTHS, (byun
CBOEHME f3bIKa Hay
OOBWeHE Muporos

hopmuposatue u pazsurne npeacr
PILECTB U XN
MEHHH  OpUeHTHPOBATRCH B MHpEe BEIIECTB W XHMuYec

DBSICHEH HEM

PAOY C 5TuUM, coaepKarennHaa XapaKTepucTHKa ueie
L B INporpaMMe no

ABAHUH

TOHKE 3PEeHHs IMaBHBIMR 1lenaMu H3VYeHUs npeameTa

» Ha bazosom yposue (10 —] | KJL.) ABISIOTCS:
OpMHUpOBaHKe

CHCTEMBEI

XUMHYECKHX  3HaHUIi

BaKHCHILEH
MHDa, B OCHOBC KOTOpPOii
AMCHTATRHELE 3aKOHBI M TEOPUH XHMUM,
Ki, YCBOCHNE U [MOHMMAaHWE CYUIHOCTH JOCTYIHBIX
3PEHYECKOTO XapakTepa, 03HAKOMICHU

Kak

€ ¢ UCTOpUeH

X PA3ZBUTHS W CTEiii()BﬂeH_lflﬂ;

ABJICHHH O HAYYHEIX METOAaX NO3HAHUA
MUHECKHX peaknuii, HeoOXOaMMBIX I0s1  IpHoOpeTeHus
KUX SIBIICHHH,
MECTO B [TPHUPOJIE, B NPAKTHYECKOH U [OBCEAHEBHON KU3HU;

BRTHE YMEHMH W COCOBOR NEATCNbHOCTH
XUMHYECKOro

CHOLIN X

» CBA3AHHLIX ¢ HaboIeH1eM |
IKCMepuMenTa, cobnoaenuem
30NAacHoro odpallcHHS C BeLlecTRAMY.

MpaBu

H 1 3a1au u3yuenus
XMUMHH yTOUIICHA U CKOPPEKTUPOBAHA B COOTRETCTRUM
HPHOPHTETAMM B CHCTeMe cpeitero obLero obpazosanus. Cerojis
XUMUH B Bonbuieil  cTemeHm  oTnadres npeanoyTeHue
KOMMoHelITe  cojlepykauns  0bydeHus, OPWEHTHPOBAHHON Ha
KY BLINIYCKHHMKa 0DleobpasoBaTensHoii OpraHu3almy, RIAAEHOIIErD He
3HAHUU, a (bYHKUUOHANBHOH FPAMOTHOCTLIO, TO €CTh CHOCOGAMH U
1 AKTHBHOIO ONIYYEHUS 3HAHMI U [pUMeHeHHsd uX B peanbROi KHU3HU

CKOH

QHHA NIPAKTUYECKUX 3204y,

BAZM C O9THM MpPU M3YYCHHM TpeaMera «XUMHsy JOMHUHUpPYIOLLEE

npnoﬁpeTa}OT TdKHC LHeJiH U 3a4a4yH, Kak:

TaInA 06}-”-18?0]_1’“1.‘(CH K YCHOBUAM JHHAMUYHO Pa3BHRBRAROILETOCS Mupa,

(popmupe
camoobp
peLeHud

)}

[
ITPUMEHE
dop

KOMTICTEH

AeATeILHQ

HEOOX0,1H
BayKHOe

DKOROTHY
MpoLecco,

C
5

aHie HHTCJIHCKT}/aﬂbHO rOTOBOU

OBaHHIO, COTPpYAHHYeCT BY,

Pa3BUTOH
CaMOCTOSTEJbHOMY NPUHATHEO TPAMOTHBIX
KOHKPETHBIX KU3HEHHBIX CHTYAUUSX, CBAZALHBIX C
CM;
UPOBaHWE
1),
CTH. peLIeHHst Mpobiiem, ToMcKa, aHanusa u 00padoTku uHQpopMaLny,
1bIX 1% OPHOOPETEHMA ONblTa JeATElsHOCTH, KOTOpass 3aHUMaeT
a TaKkKe [ligd  OLCHKH NO3UUMH
d BIHMAHUSA BEIIECTB U XUMHYECKHX
Fla OPraHn3M YEN0BeKa U MPUPOAHYIO Cpeny;

JUHHOCTH, K

BEUIECTBAMU H UX
00yYaloIuxes

Y KNIOYEeBbIX HABLIKOB (K.HI-O‘-[GBI:[X
HMECHYIUH X YHURBEPCANLIIOE 3HAYSHHE A1 PazIIMYHEIX BHAOB

]
NECTO B IO3HAHWH XHMHH, C

LKOH  DesomaciocTyt xapakTep




e

f
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}3BUTHE

Crnoco,

SHATHBE O XA K B COOTBCICTBHY ¢ AU3He

COBpeM
HEYUH[

q

MBIIUTTE

-

HeoOXoluMbl, B

TO3HABATEILHBIX UHTEpecos, HHTCINICKTYanbHbIX U TBOpYeCKHX
OCTeH obyuarolnxes: criocoGHoeTH CAMOCTOATENbHO NPUOGPETATL HOBRE
HHLIMH TTOTPeOUOCTIMHU, Henonh0BaTL
HHLIC MHOOPMALHOHIIBIE TeXHONOM N AJIA TOMCKA M aHaTW3a y4eGHON n
(HOMYIAPHOK MH(BOPMALMH XHMHYeCKOro CONEPKAHUS;

{PMHpoBakKe 1 pasBuTHe y 06yuaromixes ACCOIMATHBHOIO U JIOTHYECKOrO

i, HabioaatensHocTy, cobpaHHoCTH, AKKYPaTHOCTH, KOTOPBIE 0COBEH O

HACTHOCTH, npu MnMaHupoBaHHU H npoBegeHun XHMHUYECKOro

IKCOC) MEHTA;

B

S

HaNpageHHOCTH XuMuu, eé B

lIMTaHne y  obyyaromuxcy ybexnénHocty B TYMaHUCTHUYeCKOit
KHOH POTM B pelleHHM Trio6aibibx npoditem

PaLMOy4ILHOIO HpHpOﬂOﬂOﬂb.’%OBaHHH, MOMOSTHEH s SHEPTeTUHYCCKUX pecypcoB u
COXPaticgius OpPHPOAHOIO PABHOBCCHA, OCO3HAaHHY H€O6X0£[HMOCTH 6ep0}1<H0r0

OTHOLLE
MCTTOME
CHUTYaL

B
6430B0]

13
H

fus K npupone wn cpoemy 310POBLIO, 4 TaKkKe NpPHOBPETEHHA ONbITa
PBAHMS TTOJYYEHHDLIX 3HAHUE g MPUHATUA TDAMOTHBIX peUIeHuil B
Xy CBA3AHHBIX C XMMUYECKUMHU SIBICHUAMMU.

PuedHoM nuane cpenuero obuiero obpaszoBaums npeamer «XumMus»
q YPoBH: BXoanT B cocTaB npeamerHOi 061acTH «EctecTBeHHO-HayyHbIe

nmpeaMerk».

O

J€E MHCIO YacoB, OTBEAEHHBIX 15 UBYHCHHS XMMKH, Ha 5a30BOM ypoBiie

cpeatend odiero 00pa3oBaHus, cocrapiseT 63 JacoB: B 10 knacce — 34 qaca (1

Hac B He

Hento), B ]]Knacce-—34-qaca(1 Yac B HEJeJo).
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P

MCCKHX

o
M

LPZKAHUE OBYYEHMS

ACC

AHUYECKASI XUMU S

OpeTHUYECKHe OCHORBBI opragn4dyeckoi XHMHH

CAMET Opraudeckoll xuMuy: ed BO3SHUKHOBEHHWE, paA3BUTHE 1

3HAUECHHe B
MW HOBLIX BellecTs H

MaTepuaiios. Teopust crpoenns OPraHn4ecKux
HUl A, M, byrneposa, ed ocuoBubie oJ10:KeRun. CTpyKTypHEIe dhopmyIiel
GCKUX  pewlects.  [omonorus, M30MepUa.  Xumudeckas CBsa3b
CCKHX COCAMHEHHUSIX — OAUHApPHRIE 1 KPaTHBIC CBA3H.

FACTaBlICHHe O KnaccuBuKauu OpraHUYecKUXx Be
COCAMHEHHMI

k!

B

[d

wects. Homenknarypa
(cucremarnyeckast) u TPUBHUATbHDIE
HHX NIPENCTaBUTeNEeH Kaccon OPraHHMYeCKUX BEILECTR.

HEPHMEHTANbBHBIE METOEI

Ha3BaHuUg
i

U3YYEHUS BELIECTB U  uX
['eHIe ¢ obpastamy oprammyeckux BCILECTB M Marep
MOTCINpOBaline  MOTeKYn  OpraHuyecknx BCLIECTB, HalnrogeHue u
P AEMOHCTPALMOHHLIX OTBITOR T10 [PEBPALIEHUIO OPTaHUYECKHX BELIECTR
CBalnH ([1aBaciine, obyriimsanue u ropeHue).
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K COCTaB U CTpOEHUe, TFOMOJIOTHYECKUA psjn. Metan

e TIpeACTaBUTENH AJIKaHOB:
VlBaMGLLISHlfJH
N HC,

4 3TaH
(busudeckye u XuMudeckue cpoifcTea
H TOPEHHA), HAXOWKACHUE B NpHpoge, NOJIyYeHHe wu

[

KfHBI: COCTaB ¥ CTpOCHUE, FOMONOrHYCC KU PR DTUIEH W Nponuael —

[J1€ NIPEACTaBATeIH  alikeHOoB: (|
I MMAPHPOBAHMS,

JUZMYCCKUE M XUMHYECKHMe CBOJCTBA
FANOTCHHUPOBAHMA,  1'MApPaTALIMY,
3aUHH ), IOJIYYEHHE U NpUMeHeHue.

gaueHsl: OyTafucn-1,3 u merunbytanuen-1,3:
KHE CBOUCT
M PE3UHEL.
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CTpOocHUe, BayKHEeHIlMe
Ba (peakuuys nostmMepusaunn). Tonydenue cuuTeTHYeCcKkoro

HbI! COCTarp H ()CU6CHHOCTI/[ CTPOCHHWs, TrOMOJIOTHYeCKHIi pa

HIIMH  [IpeacTaBUTE b

A. AleTtunen
ATKMHOB:  COCTAB, CTpoeHUe, (Gui3MUecKue u
fe croiicTsa (peaxuuu PMAPUPOBAHUA, TaNOTeHUPOBAHUS, THAPATALINH,
TOnyYeHHe U IIpHMEHeH e,

Y
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HEI. BCHBOJ]I COCTaR, CTPpOCHHE, (bH3H'—I€CKH€ H XHMHYCCKHE CBOHCTBa
aJ'l'OI"GHHp()BElHI-I}I H HH'I'[’JOB&HHH_), NMoNy4YeHHe U NPHMEHCHHUE. TO_-’?_’VO.-"I.'
CpoeHUe, (f)?i??ﬂ{&’(-’l{'?!e

U CeOlCmEU

HOAVYeHUEe U NPUMEHEH L,

XUMULECKIUE (pearijuu

' TokcuIHOCTL

SUHUSE W N Lm'zp()eamm),
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l'eneTnueckas cause MEKIY  YIIIEBOIOPONAMY, MPUHANIEKANAMY |

HLIM Kiaccam,

PUPOAMBIE UCTOUHIK  YIIeRoN0po 0B, HMpuponnsii ras u NOMYTHBIC
HCDTAHbIE raswl Hedte 1 e8 mponexoxzenme, Crioco6ul nmepepaborin HeqTH:
Neperopka, Kpexkudr (TepMuuecknii, KaTaMUTRYECKUH), THpOIN3. ITpoaykTsl
MepepaPoTKH HedTH, Ux NPUMEHEHHE B NMPOMBILUTCHHOCTH 1 B OerTy. Kamenmniis
YTOIL M IPONYKTHE ero nepepatoriny.

AHCIEPUMEHTA BITbIE  METO B! M3YH9CUHS BEIUECTB N WX mpeBpallieHuii:
O3HaKGpIeHne ¢ obpasiamu UIACTMACC,  KayYyKOB M pe3WHBI, KOMIeKLUH
«Hedpmd i «YTroap», MOICNUPOBAHHE  MOJTEKY. YIICBOAOPONOB U
rajore
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HOTIPOX3BOIHBIX, TIpOBE/ICHUE NPaKTHUYECKON padoTh:

NiH,

NOMY4YCeHHe 3THIIeHA

HUC IO CBOMCTE.
YCTHLIE 3a7a4 4.

HHCIICHUS 110

YPABHCHMIO  XUMNHecKoH peakums  (Macchl,
FB& UCXOAHOIO BEILCCTR

KONUYECTBY 0

00BEMa,
4 WIN MIPOAYKTa pPeaKllMu 1O U3BECTHBIM Macce,
HHOI'0 U3 MCXOMHEBIX BELIECTB UMY MPOLYKTOB PEaKIInu).

l:.J'lOpOﬂ,CO,[lep‘:‘l'\'El IHHE OpraHuYeckue COCAHUHEHHUN

LACTIBHBIE  OJHOATOMIEBIE
KHE ¥ XUMHYecKHe
BOJOPOIaMU,

CNUpThLl. MeTtanon u

3TAHOI:  CTPOEHUE,
CBOWCTBA {peaklUKl ¢ aKTUBHBIMU METaLIaAMu,
FOpEHHE), npuMeHeHHe, Bonopoanarie
AMH CupToB. JlelicTBHe MeTaHoMa W 3TaHoma Ha Opra’usm
PrOATOMHbBIE  CMTUPTBI.
Ol

CBSI3H  MEKAY
4eJI0BeKa.

FTTHLEPUHH:
(B3anMOelcTRHE

DTUNEHITTMKONDL U CTPOEHHE,

CO  IIENOYHbIMU
KAYCCTBCHHAA peakilug Ha MHOTOATOMHbIE Crupthl). JleifcTaue Ha

Mo XUMHYCCKIIe  ¢BOCTRa

OPraHnsg uesopeka. HpuMcHeH e rInLeputa 1 STHICH KO

®eHoa:  cTpoenne  momekylipl, dbusMUecCKMEe M XUMMUECKHe cBolicTBA.
Toxcuungers dhenona. [pumenenue (penona.

Anpherniel  m o xemons:. Dopmanbaeril,  aueTaThIerHI: CTpPOEHMUE,
dbuznuedne 1 xuMmHueckne cpoiicTea (Peakunun OKHCIIEHHSI U BOCCTAHOBAeHMUS,
KQ9CCTBE FHBIC DEAaKLIMHU ), 1ONYYCHUC U TPUMEHEHHe.

OnppocHOBHBIE  npejienbhble KapboHOBELE

YKCYCHaf

o0LKMe Al

Creapuu
KHCTOT. ]
Cnq

CIHOMKHLIX
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POIb KM

op

AHbBIC

KUCIOTEl. MypaBbuHas o
KHCIOTBI: CTPOCHUE, (BM3MYECKHE M XMMHUYECKHE CBOMCTRA (cBoiictna,
PLRIACCa KHC10T, peakums YTepi(uKaudn), nonydeHue 1 [pUMEHEHHE,
ad M OJIGMHOBAR KHCIIOThl Kak TNPeJCTaBUTENH BbiCIIUX KapOOHOBBIX
bLIA KakK CONIM BBICLINX KapOOHOBBIX KHUCIIOT, HX MOKoLIEe TefcTRHe.

>(Uphl  Kak  Mpou3BOIHbIE KapOOHOBLIX  KUCHOT. 1'MApoau3
bpupos. HKupsl. I'naponuz Kupos. [Tpumenenne sxupos. Buonoruyeckas

il JEN
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MOJTEKY
M APOK

BOCCTANOB

HACBOALL — cocTas,  khaccHMKaLMA  yrIeBOIOB (MOHO-, M- ©
Xapuier). ['mokosa — npocTeiimmii MOHOCaxapuia: 0COOCHHOCTH CTPOSH U
MBI, (M3MYECKHC W XUMHYeckMe  CBOHCTRa (B3aumMonsedcTBHE ¢
Cusiom Meau(ll), oxHeneHne aMMHAYHBIM pacTBOpPoM OKcHia cepebpa(l),
neine, OpoxeHHe TIIOKO3BI), HAXOKICHHE B npupone, NpUMeHeEHHE,

buonarpueckas poss. Potocunres. DPyKTO3a KAK H30MEp [ITKKO3bL.
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DAXMAT W UENTHY.103a Kak [pupoanele [IOJTUMEDEI. (:TpOGHI/Ie Kpaxmana H

MCITQRO3BL. DUINUECKne W XUMHYecKHe CBOHCTBA Kpaxmala (ruaponus,

KauecT
3

NPOBCL

CHHaA peakuMs ¢ HogOM ),

CIIEPUMCHTANLHBIC METOHkI H3YYCHUA BeIUeCTB W HX npeBpauLeHHﬁ:
EHHEC, H<';16HHJI[CHHC H OlIIMcaHue ACMOHCTPAUUOHHLIX OIILITOR: ropeHue

CIIUPTOR, KadyecTBetiHble peaKkivy OQHOaTOMHLIX CIIHPTOR (O}_{P[CIIGHHG aTaHoOna

OKCH D
UAPOK]

- Mean(ll)), muoroatoMuBIX CIIUPTOB  (B3auMONRICTBHE TaMLEpHEA C
naom menn(ll)), ansernnos (oxucnenne aMMHAYHBIM pPacTBOPOM OKCHAA

cepedpd(l) u rugpoxcuaom menu(ll), mzammoneficteie Kpaxmajga ¢ HOMA0M),
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HUE NPAKTHHECKOH pubaThl: CBOHCTBA pacTBOpa YKCYCHOI KHCIOTI,
CHCTHBIC 3anay .

HHCACHHA TIO YPUBICHNIO  XUMHYECKONW peakUmy (maccol, 0O0néMa,
TBa MCXOIOTO BeLeCTBa UK NPOAYKTa PEaKllMH TIO M3BECTHBIM MACCe,

4 KOJIHYCCTBY CAHOM0 W3 HCXOAHBIX BCUIECTB WMIIH NPOJIYKTOR peafcunn).
pTconepiKaiiume opraiiyyecKkue coeJUHEeH My,

HHOKHCIOTB! Kak aM(}JOTepI-IbIC OpraHuyeckKue coeauMHeHUs. Muindeckue

H XI/IMHMLGCI\'HE CBOWCTBA AMHHOKHMCIOT (ua fIipuMepe I"J'[HIJ,HH&). buonoruyeckoe

IHAYEH
be

amMuIokucaoT. [lentuiwl.

KH KaK [IpHPO/IEIE BBICOKOMOJICKYIIpDHbIE COCAUHEHMS. HepBMHHaH,

BTOpU4YHAst W TpeTuyHas CTpyKTypa OekoB. XHMMHUECKHZ CBOWCTBA OEIKOB:

rUAPOIH
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3, JICHATYPALWS, KaUeCTRBEHHBIC PCAKIHH Ha OenKH.

IMMEPHMCHTAIBHBIC  MCTONL HM3YUCITHA  BCLIECTE W KX I'l[JeBpaLLleHHﬁI

Hab:oa

HHEC U OIUCAHHE JACMOHCTPALHMOHHBIX OIBITOB: Jdenartypanms OeJIKoB [pH

HAI'PCBaAgUWK, LBCTHBIE PeaKkuHH DeNKOoB.
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noJinMe]
Macea.,

OKOMOJIERYISAPHBIC COEAHHEHHYH

OBHBIC TTOHATHS XWMHH BLICOKOMOJIEKYIIAPHBIX COCIWHEHWM: MOHOMCED,
, CTRYKTYPHOEC 3BCHO, CTEIMEHE MOJIHMEPH3ALNUH, CPEIHSAs MOJEeKYNsSApHasn
JCHOBHBIE MCTOALI  CHHTC34 BLICOKOMOCICKYIIAPHBIX COCIUHCHHH —

NOJUME3aUHA M NONUKOH eHCALIN,

K

O3HOKOM

Kay4yKog.

Mg

L

NCPUMEHTANLIIBIE  METOALI HW3YUEHUS BEIIECTB M HX npeBpameHru!
[CHUE C 06pa3uamn HPUPOIHEBIX 1 HCKYCCTBCHHBIX BOQJIOKOHM, MJIacTMacc,

KINPCAMCTHBIC CBABH.
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PATH3al Ky MEKINPCIMETHLIX CBA3el MpHu H3ydyeduu QpraHHueckol XUMHY B
ICCG OCYILEeCTRBIACTCH

N DOHATHE, Tak u |1

HEPE3 HMCIONB30BaHUEe Kak 001X CCTCCTBEHHO-

OHATH Pi, ABJIIOILHUXCA CUCTEMHBIMMU Al OTACNEBEHBIX
qTOR CCTGCTB@HHO-HH}”{HOFO UM KT4,

6UUN3CCTCCTBGHHO~HayHHM6IIOHHTHHZHBHGHHG,HayHHMﬁ (akt, runoresa,

TCOPHSL, AHANN3, CHHTER, KHaCCH¢HKaHHH,HepHOHHHHOCTm Hab/oaeH e,

H3MCPEHUC, DKCNEPUMEHT, MOLETHPOBAHHe.

q

PHEPTYMUECKHI  ypOBEHDL, BEIUECTBO, Teo, 00DBEM,

1~

[I3HKA: MatTepurs, IHEPIru4, Macca, dTOM, SMEKTPOR, MOJICKY A,

arperatHoe  cocTtogdue

BCllIeCrBa, (l)l«BH'—ICCKHB BCIIHYHHBLI H € TUHULIBI UX H3MepeHusl.

B

horoch

POJIOT NS KIETKA, OPIranu3M, Ouocdepa, obMen BemecTs g OpraHuiMe,
1TE3, OMONOTHYECKH AKTHBHAE BelLecTBa (DelKkH, yrneBogsl, ANPBI,

pepMerfn).
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3]“[)8[1)1*]?[1 MHUHEPAIILI, FOPHBIC MOPOALI, TOJIe3HLIe HCKONACMBIC, TOIJIMBO,
[.

KHOJIOHS:  THLIEeRLIe MPOAYKTLlI, OCHOBBI] pPalHOHaIBHOTO MU TaHHA,
P CPEACTRA, NEKAPCTBEHHbIE U KOCMETHYECKUE Nnpenaparsl, MaTCpHalibl U3
IBCHHBIX W CUHTETHYICCKHX BOJ10KOI].

[ACC

A U HEOPYAHUYECKASI XUMMSI

PPETHYECCKHE OCHOBLI XHMHH

IMUUCCKHI  30eMeHT.  AToM. Slapo  atoma, W30TOMbL DIIeKTPOHHAS
B. DHepreTHYecKue YPOBHU, NOAYPOBHH. ATOMHbIE OpOUTANH, 5-, p-, d-
b OcobeHHocTH pacnpeienenns 31EKTPOHOB MO OpOHTANAM B aToMax
IPE NCPBLIX HETLIPEX NEPHOUOB. DASKTPOHHAS KOHQUTYPALIHS ATOMOB.

ffuoanueckuii 3axon u Ieproandeckas cucTeMa XHMUUYECKMX JNCMENTOS
Akniencepa. Cessb nepuoautueckoro 3aKkoHa W Ilepuoanueckoit cuctemsl
Cfux suementos [ M. Menneneesa ¢ cospemenHoii teopuelt CTPOEHHS
3aKOHOMEPIOCTH  M3MEHEHUS CBOMCTB  XHMHYECKHX 9MEMEHTOB U

M BIX M HNPOCTLIN. U CNMOWKIIBIX  BELUCCTR 110 FpymiaM Mo nepyuogam.

3Hauetyq NMEPUOIHYECKOIQ 3aK0OHA B PA3BHTHH HayKH.

Cr

{KoBarel

0bpaszon
AKLCHTO

PpeHUEe  BelllccTra.  XHUMHYECKas CBs3b. Buabl XUMHYCCKOH CBS3M
fHAd HCMOJBIPHAR W NOIAPHAS, WOHHAA, MeTamniuyeckas). MeXaHu3Mbl
AfHR KOBAJIEHTHON  XMMWYeCKOH CBsi3M  (OOMEHHBIR M JIOHOPHO-
PHbIH). Boixopodnas cBi3s. BalleHTHOCTD. DIIEKTPOOTPULATENLHOCTD.

Creneny DRHCTICHMS. MoHLI: KaTHOHEB! U ATTHOHBI.




BEiwecrea MOJIEKYIAPHOIO U HEMONCKYNAPHOIC  CTpoeHUs.  3akoH
ﬂOCTOﬂHCTBaCOCTaBaI%ﬂueCTBa.THHbIKpHCTaHHHHeCKHX pPeiéTOK. 3aBUCHMOCTD
CBOHC

[
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Mpast DO BeLIeCcTRa B pacTeope

3aBeuw0TBOTTunaKpucmmﬂuquKoﬁpeu@TKu

DHATHE O JAHCTICPCHLIX CcUCTeMax., I/IC-TPIHHbIe H KOJINOUJIHBIE PactrBOPLI.
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BOJOpON

NPPOCTE Peaklnu, e€ 3aBUCHMOCTL OT PasInUYHbIX ¢
8

HEOPraHu4YecKmx

COCIMHEeHNI. IJOM@HKnaTypa
BELLECTR,

rt‘.HBTH'—ICCI\’aH CBA3b HCOPraHHYeCcKHx BCINCCTR,
[CARALNUN K PA3IWYHBIM KITaccam.

MHUYeCKas

HMYCCKM X

peakiins.  Knaccudmkauns  XxuMuueckux peakLuii

HYECKOH M Opraiuyeckoil XHMHN. 3aKoH COXpaHeuMs Macchl BELIECTB,
)xpaHeHnﬂL1UpeBpmueHuﬂ9Heprnnrqn1xnmnqecxnxpeaKuHﬂx.

B

AKTOpoB. ObpaTuMeble

XUMUYeCKoe BIIMAKOLIME Ha

pasHoBecHe.  akTophl,
KOro pasrosecud. [punnun Jle latense.
FRTPOINTHYECKas anccounauna. CUnbHble U crabble

COCTOAHNE

3eKTponuThl. Cpeaa

[PACTBOPOB BEILECTR; KHC.1a4, HeI:"ITpELTIbHaH, Hieo4ysas.

HCAUTETBHO-ROCCTAIIOBHTENLH bIC PCAKUMH.

HICPUMEHTANbHBIC  MCTOILI M3YYEHMUS BEINeCTB M HX NpeBpalenyii:
paLing rabuun «flepuoanueckas cHOTEMa XUMEYECKIX snemerroB /1. M.

PEBAY, M3YWEHNE MOJeNel KpUCTATNUYecKHX pelndTok, HabnmoleHHe |

A ACMORCTPALHONHLIX W 1a00PATOPHEIX OMLITOB {patioxeHne nepoKcuaa

i B [IPUCYTCTBUK KaTa

C (O AY|

XHMHYe
Pa

Pa

T

TEPMOXH

Jdd3aTtopa, OrnpcleacHyue Cpeab) PacTBOPOB BEUICCTB

(LHO - YHUBEPCATLHOrO  UHIMKATOPA, peaklMH  HOHHOro 0oOMeHa),

ﬂpOBeﬂ;Iim‘HpaKTHHCCKOH paﬁoTbr«BnuﬂHhe}anHquD<¢mxT0pOB Ha CKOPOCTh

KON peakuun».
HCTHRIE 3814 .

€T DO YPARINEHHIM  XUMUYECKHX peakuMi, B TOM  4ucae

THUYeCKHe pElCLiéTbl, p'd(l‘-lé”['bl C HCHONBL3IOBAHUEM FIOHATHUH «MACCOB&s

1015 Bel

He|

He
XHMHYeg
Dsryeg
KHCIOPO

Xu
dbocdopd,
1
i

KHCAOPO
Iy

CCTEa».

FTAHHYCCKAA XHMHH

eTanael.  [lonoxenue ReMeTaIOB B [lepuommueckoii  cucreme

ux saemeHtoB [l M. Menaeneera v ocobeHHOCTH CTPOEHHS aTOMOB.

e CBOWCTRA HEMCTATINOB, ANNOTPONUI HeMeTaLIoB (Ha npuMmepe

. Cepbl, hochopa u yriepona).

H4ECKHE CBOHCTBA2 BUKHEHIIUX HEeMETANTOBR (raoreHoB, ceprl, a3oTa,
yriepoja v KpeMmuus) W COC/\MHEHN it

COLCRAILX KHCITOT, BOAOPOAHBIX COC,-"[HHCHHI‘H).

ux (OKCHAOB,

MCHEHWE BAXKHCHILMX HEMETATLIOB U UX COENMHEHUIA,
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Metainer. [Monowxenne Metannor s [leprnoauueckoll cucteme XuMpuecknx

racvenros JIL M. Menacaeera. OcoBennoctu CTPOCHHS 3NICKTPOHHBIX 060JIOUEK
droMoy Metainos. OO0ine Dusnyeckue CBORCTBA MeTALIOB. Clii4BLI METaJIOR,
DNeKTHOX MU UeC KK PAN NANTPAKEHUN MeTa 0B,

b

MAI'HUH
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[l

IMUYECKUC CBOWCTBA BAKHEMIUMX MeETalloOB (naTpuil, kanui, KailbUUHA,
s UIFOMUHKE, LMHK, XpoM, JKeneso, MEAb) U UX COCJTHHEHUIA.

i
Opiive criocole! mo:iyyenns MeTanios. Iprmenchue Metanmos B GuITy u
TeXHUKE.

IHCHEPUMEHTANLHBIC METOABI H3YHUCHUA BELUECTB 4 MX NpPEBpalLleHUil:
M3yHenfe koiekuun «MeTtaninl w cnnasely, 00pa3LoB HeMeTasl1os, pelugeHUue
JRCHERAMCHTAILHBIX 3a4a4, HabnraeHUue H onWcapue JAEMOHCTPALIMOHHBIX U
OPHBIX OMBLITOR (R3AMMOLCHCTBUC THJIPOKCHAA QJIOMUHUS © pacTBopamMu
KUCIOT W LIC/IOYeH, KAHECTBEHHBIE PeakliMy Ha KATHOHEI METAIIOB).

Pakyérauie 3aaun.

PaFuéTel macchl BewecTBa uau o6béMa razon A0 H3BECTHOMY KOIHYECTRY
BELICCTRA, Macce WM O0OLEMY OZHOTO H3 YHaCTBYIOUIMX B peakLMH BeulecTB,
pacucTi| Macchl (06Léma, KonuyecTra BEUIECTBA) MPOAYKTOB PEAKLIUH, €CITH O/THO
13 BelleTB UMCeT MPUMECH.

Tabopa

T

XHMHS M s KH3HB

Pokn xumun B obecncuennu 3KONMOIMYCCKON, JHEePTreTUYECKOH MU TNUUIeBOi
oesonachocTy, pasBUTHM MeaAnIUHBL. [loHATHe O HayyHbIX MeTonax mno3HAHHA
BEHICCTH M XUMMWYECKHX DCAKUMIA.

Hpf/ictasienns o6 ofwmMx  HayqHbIX NPUHUKUIAX  [IPOMBIILLITEHHOIO
HONYUCH{UA BAKHERIINX BeLIECTER.

HeJosek B Mupe BellecTs M marepuanos: BaskHeiILMe CTPOHTENLHBIE
MATCDUELL,  KOHCTPYKUMOHHDBIE — MaTepualbl, KPAackH, CTEKIO, KEepaMMKa,
MATEPHANLL AU JNCKTPOHWKH, HRHOMATEPNANIBI, OPraHUYeCKHe U MUHEpaTbHBIE
VIA00peHY L.

Xuhus u 340POBbE  4HETOBCKA: MpaBUaa HUCMTOJIL3IOBAHUS JEKAPCTBEHHLIX

npenapafoBs, 1paBuia 0e30M1aCHOIO UCMONB30BAHUS npenapaTos ObITOBOH XUMUU
B NOBCORHEBION KHU3HIL.

Melnpeimernsle cnssi.

Peghiuzauns  Mexnpeamerthplx  cpszeit npy  u3ydenud  obmield w
HeOpl"a[-[ZILIECKOﬁ XUMHMH B || Klnacce ocyluecTRIASTCA Uepes UCIOJIb30BaHUE Kak
o0wWKX | |ecTecTBeHHO-HAYYHEIX  MOHATUH, Tak W MOHSITUHA,  SBASHOIIAXCSH
CHCTEMHBIMI 1715 OTACILHBLIX MPCIMETOB €CTeCTBCHHO-HAYUHOro LIHKIIA.

O8ilive ecrecTBeHHO-NAYYHBIE TOHITHS: Hay4YHbBIA (haxT, TMIOTE3a, 3AKOH,
feopust, | analinz,  CUHIe3,  KIACCH(UKAINS, NepPHOJHYHOCTL, HaONIOACHHC,
IKCIICPUNEHT, MOICIMPOBAHKE, U3MEPEHUE, ABISHUE,
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H3HKaZMaTepHH,BHCpFHﬂ,Macca,aTOM,BHGKTPOH,HpOTOH,HCﬁTpOH,HOH,

H30TOMY paﬂHOElKT'HBIIOCTh._ MORCKYyna, IHEPreTHYEC KA YPoOBeHb, BELICCTRBO, TC10,

00TLEM

| ArPeraTHoe COCTOs I He BEIICCTRA, (]JHBH‘{(‘BCKI/IC BEITHUYUIIbI K CAHHWLULI UX

U3MEPGHHS, CKOPOCTD.

i)
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pecype

T
CTPOUT
[IPOMBI

KocmeT
DKL

jonorus:  kieTka,  opranmsm, JKocucrema, buocepa, Makpo- u
AemeHTu,BHT&MMHM,06M6HBeukaBB(nnaHH3me

T

Of"péld)ﬂﬂi MHUHEPAILI, TOpHBIE NoPOaLl, noIe3Hble HCKOTmIaeMerIe, TOILNMUBO,
1.

—

PXHOTOUg: Xu MHUYCCKAad NnpoMeluIned HOCTE, MeTann Yprus, MPOUIBO/ICTRBO
QibIBIX M arepason, CCJIbCKOXO’ﬂHHCTBCHHOG HpOH3BOﬂ,CTBO, NMuigeBas
QICHHOCTS, (!)El}).\'IElLIGBTHLleC Kasn [IPOMBILIN CHHOCTE, IIPOHIBOJCTRO

IlGCKHX napenaparos, ITPOU3BOACTRO KOHCpr}{J_I,PIOHHB]X MaTepHualion,
OHHAS NPOMEIILIEHHOCTE. HaAHOTCXHOJIOMHH.







MITA

A

MPYEMBIE PE3YVIBLTATRL OCBOEHUS TIPOTPAMMUBI 110 XUMUHN

HA B430BOM YPOBHE CPEIHENO OBLUEIO ObPA3SOBAHMS
JIMYBOCTHBIE PE3YIbLTATHI
PTOC COO  yeranasaupact  Tpebosanus K pesyabTaTaM  OCBOEHHA

OOyHakPUUMHUCA  1TPOrpaMM  CperHcro  obLero 00pa3oBaHusg  (JTHYHOCTHBIM,
METAIPPAMCTHBIM - M NpeMerHbivM).  HayuHo-meTofnueckoll  ocHoBoOI s

paspad@
0bpazd
B

qrid TUIAHUPYCMLIX Pe3Y.ILTaTOB OCBOGHHA OPOTPaMM CpedHero obiero
HAHUS SABIIACTCH CUCTEMHO- AT ILIIOCTHBIN TTONXO.
COOTHETCTRUH ¢ CHCTEMHO-ICATENLHOCTHRIM MOIXOJA0M B CTPYKTYpe

SOHUIIOCTHLIX PCYVALTATOL OCBOCIHMA Hpeamera «XUMHS» Ha YPOBHE Cpeallero

0OerdlobpatoBaHms BhleTeHbI CHEAYIOUIUE COCTABISIOUIUE:

O

H3
[ig

Pp3HaHUe 00YYAOWMMNCS POCCHHCKON PamnaHCKOW HAeHTHIHOCTH —

FOTOBHOCTH K CAMODAIBHTHRI, CAMOCTOATEILHOCTIA H CaMOOIIpeacneHULO,

itﬁ'ﬂde MOTHBALIWMH K Oﬁy‘{eHlfl K3,

ty

CHaMpaglieHHOE pa3zBUTHE BHYTPCHHUX yﬁe}KﬂeHHﬁ JHYHOCTH Ha QClIOBE

KTH04eBhIX [ICHHOCTER 0 MCTOPHYECKHX TpaaHLHA Da30BOR HUYKH XUMUH;

FOYOBHOCTE 1 CIIOCOOIOCTD  0BYHRIOUINXCA DYKOBOACTBOBATLCA B CBOCH
AesTe ABHOCTH  LCHHOCTHO-CMBICIIORLIMU  YCTAHOBKAMH, NMPUCYLIMMH LENOCTHOM

CHCTEM

i xnvnucckoro obpazosanms;

HE:LJII/I'-{MC HPABCCO3HATIHA 3KOJNOTHYECKOK KYJbTYPDbI H CMOCOOHOCTU CTARBUTD

LCIn U
JI
€JUHCT

;CT].‘)OI/]Tb AUWIHETIHBIC 1TAAHBI.
MHHOCTHRIC PE3VILTATLI OCBOEHHA [IpeaMeTa «XUMHS» AOCTHTIalOTCA B
B }z"iCﬁHOﬁ 11 BOCTIATATENnLIOH ACATCNEHOCTH B COOTBETCTBHH C

CYMaHHATHYCCKIMH, COUMORYNETYPHBIMH, AYXOBHO-HPABCTBCHHBIMH LHEHIIOCTIAMH

WoHACAIMH  POCCHUCKOIO I'pakaaHckoro obuecTsa, MPUHATEIMU B OOLIECTBE

HOPMaM H IpaBiiTaMy noseneln, C]'IOCO6C'I‘B}’}OI_U,HMH napoOeccam

CaMONosHativsl,  CaMOPa3BUTUS WM HPABCTBEHHOIO  CYaHOBJIEHUST JHUYHOCTH

obyyarHpinxcs.

TTHOCTIRIE  pesyIbTaTel  OCBOEHMS  npeaMeTa  «XHMHS»  OTpaKaioT

C(I}UDMI/“OB'dHHUC']'b OneITa  [O3HaABaTeILHOH H Hpa]{TH‘{ECKOﬁ ACHTCIILHOCTH

obyuak

YacTH: |

njxcs no peassanuy NPUHATBLIX B 0BLIECTBE LEHHOCTEN, B TOM uUcne B

1)ifpaskaanckoro BocnHTaHUS!

o~ o~ e
OCOBHAHUI OOYUAIOITIMMHUCA CBOUMX KOHCTHTYHHOHHBIX IIpaB B 00A3aHHOCTEH,

_\_-"B&.l}l'\"CHW K 3aK0HY W IPaBOIMOPAIAKY,
HPQACTABACHUA O COUMANBHBIX HOpMax MW TpaBURAX MCAUIUHITOCTHBIX

OTHOLIEHHI B KONICKTHRE!




roTofHocT

yUeOHDLIX!

XUMHYecK

ciog

APFYMCHT
2)n
et

OTEYECTH
YBa

ApPMMEHE

JUTHTCIIEN

OCTOSHE

MHTE

AHAAMBE ¥

XUMHH;

1]

b
HOCTHOIO
C

it

K COBMECTHOW TBOPHECKOW [eATelbHOCTH n[pU CO34aHHU
IDOEKTOB, PCIeHHUM YYEOHBIX M MO3ZHABATCIBHLIX 3a1a4, BHITIONHEHUH
X JKCHEPUMEHTOBR,

OHocTi NONKMMATL ¢ MpHiiMMaTe  MOTHUBDBI, HaAMEPCHW, JOIHKY H

§i ApYIUX NPY aHaiK3e pasIHuibIX BUAOB YUEOHOH NeSTeIbHOCTH;

[TPHOTHHYCCKOTO BOCIHHHTAHHH!

OTIOIICHUA K HCTOPHYECKOMY H Hay4HoMy Hacineink

HHOW XHWMUWH;

HWUA K [Opouccey TBOPHECTBA B obnactu TEOPUN H npa}{Tqucxoro

g XHMMHH, OCO3HalIMA TOro, YTOo NOCTHIKCHHA HAYKH eCcTe pe3yvibTat

X HaOGmHOACHMH,  KPOMOTIHUBLIX  SKCINEPUMEHTANIBHBIX  [OHCKOB,

10 TPyAa YUEHBIX U TPAKTUKOB;
peca M [T03HABAT@NLHBIX MOTHBOB B IIONY4EHUM W MOCICAYIOILEM
HPOPMANHY O HEPCIOBLIX TOCTHKEITHIX COBPEMEHHOM OTCUECTBEHHOH

3) AYXOBHO-HPABCTBEHHOI0 BOCHHTAHUA:

HpAH
crnag
M ﬂpnnnm

Hopwbiﬁ

CTREHHOIO CO3HAHMA, 3THUECKOro MOBCUEHHA,

ODOGHOCTH OIICHUBATh CUTYAUHWUH, CBAZAHHBIC C XUMHYECKHAMHA siBJICHHAMM,
are, OCO3IAHHLIC pCIUehisd, OPHCHTHPDYICD Ha ;\'IOpBHbHO—HpaBCTBeHHble
JICNHOCTH.

IOTICBIIOCTH OlLeHHBATL CBOE MOBEJACHUE U NMOCTYIIKKH CBOWX 'IOBapMLLlel/l C

no3munﬁ
MOCTYITK

MO
e
HEOOX 0,4

HPABCTBEHHBIX W MpaBoOBbIX HOPM H OCO3HAHHE TI0C) leﬂCTBI/lH ITHX

-

4)£I;yu1uu)uauuﬂ KVILTYDDLI 310POBbSL

IMAHMST  ICHIIOCTEH u Gesonacuoro o0pasa  KH3HU,

HAMOCTH OTBETCTBEIIHOTO OTHOWEHHA K C-O6CTB€HHOM)’ (I]H3H"{€-CKOMY H

3OPOBOTO

ncuxuqdamomy%aoposmo

LO@J

K2OeHKUs Mpasuil He30nacHoro OOpaI_LleHI/ISI ¢ BelUecTBaMH B ObITy,

I]OBCG‘U—ﬁGBHUH HHUZHHA H B 'I'D}-‘,[[OBO[/I aesdTeALHOCTH,

HOH

H IV ELH H51 [NCHHOCTH rnpaBM.l WHAWBUIYANbGHOO H KOJNEKTUBHOIC

0L30H’1LI-DFO NOBEHEHHA B CHUTYANMAX, YIPOAKAOUINX 310pOBbIO M “KU3HHU RITSLGIZN

(_)L(D

ANKOrOJs

Hapus [OCHCACTBMU K HCIPUATHA BPEAHBIX ﬂpHBBFHﬂ\(yHOTpeOHGHHH
HAPKOTUKOB, KYPEHHUA ).

o

PYAOBOTO BOCITH LS

S)n

KOMMYHHUKATHBHO!
AeHTEILHOCTH,

MCﬂTeﬂ&
ycﬁ

CoUHab

yyeOHO-NCCIe10BATEN bCKON
JPYTHMX  BHJIaX

KOMNETEHTHOCTH B

OBLIECTBCHIIO  TOIE3NOH, TBOPYECKOH U

oCTH;

HORKM Hda AKTHBEHOE VviaCcTue B peLeHHHN H])EIKTHL{CCKHX 3anay

OH HaNPaBieHHOCTH ﬁ3pawnun<cnoer01{nacca,U1K0ﬂb0;



HHTiI
4YuCHe Ha:qeuose my

VA

eca K MPaKkTUUCCKOMY H3YUEHMIO NpodeccHil pasiinuHoro poia, B oM
YUMENEHUST TTPEAMETHBIX 3HAHUH O XUMHH;

10 TPV, OTUIM TPYAA M PE3YNLTATAM TPY.AOBOH ACH TENBHOCTH;

K OCO3HAUIOMY  BbIDOPY MHJ/MBHIYalnHOM  TpPAcKTOPWH

(JIOJLHU(,TI‘I
= : = - . . ~
copasoparst, Oyayulen I |30{1J€CCH H KW peainuzaluin COOCTBCHHLIX KH3IHCHHBIX

M1a1os ¢
HOTpeGH@(
6)3k
IKOH

AETOM NTUYHOCTHBIX HHIEPECOB, CMIOCOOHOCTEH K XHMHH, HHTEPECOB U
Tel 0decTBa;

IIOTMYECKOI'0 BOCITHTAHUSA

DCHUECKH UeAeco0OPasHOre OTHOLIENUS K MPWPOAS, KaK HCTOYHUIY

L\*IILCCTBG)BEU-IHH JKU3HU Ha 3eM i L=

HOI-[M

hMasusg  T1o0anbHoro XapakTepa IKOMOIHYECKHUX IIPOGTIGM BIIWAHHA

jwonomugecxnxruxnwccognacocroxﬁnenpnp03nons4counaanOHchqu;

()C(')’iS fAFTH A HeOO RO INMOCTH HMCITOILIOBAHHA ,-‘IOCTH}I{E.’HHf;I XHUMHH I
pcuwanﬁnonpocoapauHOHaanon)npupoaononbaoBaunﬂ;

aKThaHoro HEMpPUsiTHA  JCHCTBHH, NPHHOCAIKMX  Bpel OKpYKAtoLLeH

11PYPOAHOH

cpeae, yMeHK:d NPOTHO3IUPOBATE HGGHaTOl'[pHF[THBIC IKOINOMHYCCKHUC

nocneﬂc;I;H NpeAnpUIiMaeMhpIX JEHCTBUA U NPE/IOTBPALLIATE HX,

Ity
OTILITA
PYKOBOAIL
NPaKTHKE

YK pa3BUTORO IKONOMHYECKOTO MbIIUIJIEHUS, BKO.‘T()FH‘JGCKOﬁ KVILTYPERI,
ACATEIIBHOCTH IKOMOTUUECKON
‘BOBATLCY HMUW B ]‘iO’.}HElBEl'I‘CJ'[bHOIZ, KOMI\*IYHHI\"&'I'HB[-[O% n COLll/lELHbHOI;"I

HOCOJOrMA

HalpaBJieHHOCTH, YMEHHASI

CIIOCOOHOCTH U YMEHUA AKTUBHO NPOTHBOCTOATH

xeMOpoORH;

7)

choPrUPOBAHHOCTH

YPOBIIO 1

HOHHM&HHS

hOPMUPO
npeacTap
noznau@y
MpHpoORH®

y6e)
uuunﬂnéa

CO3, LU HITE

| GHHOCTH
LUUU:

FHPTOCTIE HAY THOLY HO3HAHHH,

MHIDOBO33IPCHNUS, COOTRETCTRYKOUIETDO €O BPEeMEHHOM Y

C3BUTHA HAYKH W OOLLIEC IBEIHOM MPAKTUKH;

creuM(UKY  XMMMM KAk HayKW, OCO3HaHMA €€ pond B

balny PALMOHAILHOTO Hay4dHOTO MBLINTCHMS, COBNAHHA LEJIOCTHOTO
IcHUS 06 OKpY’KaloWweM MUpPe Kak O €MHCTBE MPUPOJEl 1 Ye0BEKd, B

APUPOAIBIX  3AKOHOMEPUOCTEH UM peleHHN npobiiem COXPaHEHUS
ro papHOBECHS;
COBpPEMEHHOH

XHMHH AT

B ¢8 I'VMAHMCTHYCCKOW HANPaBIEHHOCTA U BA/KHOW poNnu B

B ocobol  3HAYUMOCTH

HOBOIT Bashl MATCPHAILHOH KYILTYPLL, pelleiiny oG BHLIX TTPODIICM

VL"I(JH‘]HIIOIO Pa3BUTHA HenobeweCcTBa — ClnlpbeBOI/I ’BHC]TDFCTHLICCKOH [[I/IL[leBOH H

IKOIIOTHY

ccKO 0e3011aCHOCTH,

B pPa3sBHUTHH MEAHULINHLL, obecneuyeHny yCHOBHH

VCICIIH
OBHICCTR

eeT
MO3HAN

CTBEHHO-UAYUIIOH

-

i‘l‘O Thyaa H IKONTOIHYCCKH K()M(bOp'l‘HOIﬁ SKH3HKW Kawaoro  4djeHa

N

['pE’IMO'l“HOCTHZ NOHWUMaHK3H MCTOIOB

GCTeCTRCHUBIX HAYKAX, cnocoOHOCTH MCNONIL30BATh

CYLLHOCTH

HCITONb3YCMbLX B




NOJYHaen
NPOUCXOL
OCHOBE H
pocToBepl

cnog
PCLIEHMSE |

L1e 3HAHMS 15 adHanuza v 0ObICHEHUS ABISHUN OKPYXKAaloUIere Myupa M
JUINX B HEM PI'%.\'IL‘E%@E]PIﬁ, YMCHKMA JCHaTh 00OCHOBAHHBIE 3aKTHOUCHUA HAa

AYHIHLIX (J)HK'I“OB M HMERUIKXCA  JIdHHbIX € LCHBHY  TTONYYCHHA

LIX BbIBOIOB;,
DOHOCTH

CaMOCTOATCIIBHO MCOONL30BAaTh XHMHUUYCTKHE 3HaHWA O34

l]_")OGJIC_\-I B PETLHBIN dKH3HCHHBIX CHTYALIHAX]

MHTEpeca K MO3HAHUIO W MCCIIeN0BATENLCKON NesTeNLHOCTH;
FOTORHOCTH W cOOCODHOCTU K HEnpephiRHOMY  00pa3oBaHMIo  u
camMoo0pajoBaHuio, K aKTUBHOMY [1OJIYUYEHMK) HOBLIX 3HAKHA N0 XUMHHU B

COOTRETCT
MHTE
AEATCALHC

BUH C AKHUIHEIILIMU TOTPEeOHOCTAMY;
peca K OCODCHHOCTIM Tpyja B Pa3mdyHBIX cpepax MpodecCHOHATbHOHI

SUNGR

M ETAHPELIM ETUDBIE PE3YJIBTATDI

Metd

NMPCAMETHBRIC PE3VIILTATHI OCBOCHHUS y'—]@GHOI‘O npeiMeTa «XHUMHUA» 1A

Sponrie Cppiiero 00HICTO QOPLIOBAHNIS BKAIKUAKOT:
3HaufMbIC SIS popmupoBatns MUPOBOIZPEHUS 0Dy YaKoLLNXCs
MEXKAMCLYIUITHHAPHBIC { MEXIIPENMETHBIE) 0OLIeHay HbIE MOHITHA, OTPAKAIOLIHE

LICIIOC'{'H(‘j(

Th HAYUHOH KapTUHLI MHpa M cneuuM(nKy METOIOB I[IO3HAHUS,

I«ICI’IOJ’ILB}%EIMIJ[X B €CTCCTBCHHBIX HayYKax (MaTepHH, BEIICCTBO, 3HCPTHUA, SABICHHUC,

npouecc,
TCOPHST, HY

pcTeMa, HayuHblil (pakT, NPUHLIMI, THIOTE3a, 33KOHOMEPHOCTL, 3aKOH,
cacnosanue, Had IIONeHWE, UIMCPCHUE, JKCIEPUMENT U APYTHC):

yHMZEF
PErVIATHHHBIE),

rpaMoOTHO(
CroE
MESKANCLY
nefcTaus
MeT4

yueOHbIME

CA.IbHBIC }-"‘1661-1[)16 JeHCTBUS ([IOBH&B&TCJ’IBHBIC, KOMMYHHKATHBHBIC,

obecneunBaroime thopmupoBaHue DQYHKUMOHATBHOH
TH Y COUUATIBHON KOMIETEHIIMH 00YHANIAXCH,
OHOCTE OOV HAIOIHXCH HCIIOUIB3OBATE OCBOEHIIbie

MLTHHAPHBLIC, MUPOBOIIPEHYCCKHUC 3HAHHUA W YHHUBCPCAJIIBHBIC }“iC6Hb]€

ACHCTBHS)

ﬂeﬁCTBHh
1) G
came
BCCCTOPOL
onpe
JIOCTHKCH

3 [103HABATENBHONW M COLUMAILHON TTPAKTHKE.
OpeAMCTHBIC pPe3yabTaTbi OTPAKAOT OBJajeHUe YHHBEPCalbHBIMA
NO3IHABATCHbHBIMHA,  KOMMYHWKATUBHBIMU M PErylsTHBHbIMU
YHHBCPCAINBHLIMHU yyeOHBIMU NO3HABATETLHLIMH
1H:
OBBbI€ JOFHYCCKHC ICACTBHA:
CTOSTCIBHO  (UOPMYIMPOBATL W aKTyanu3upoBaTh  Mpodremy,

fiC el PACCMUTPHBUTD;

H KpPUTEpUK HX

eIdTh  LEeHW  NCHTCIIBHOCTH, 3aidasad HapaMcipbl
s, COOTHOCHTEL PRAYIIBTATL] ACATENIBHOCTH C IMOCTABJICHHbBIMHA LETAMM,

[/IC[IiDI']h'S’()B&l’I'b HPHW OCBOCHHUH 3HAHKHW l1pI/IéMbl JNOCHUSCKOro MBILIJICHHA —

BBIACTATH

XapakTepHble TIPH3HAKH NOHATUH W YCTAHABINBATE HX B3aHWMOCBA3E,




MCTIOIB3GE
ABNEHUH

BLIOMPATL  OCHOBAHMSI

XKHMHUHECCK

Ul'b COOTBETCTRYIOIKE TOHATHA A 00BACHEH A OTICJIbHbIX (baKTOB H

H  KPHUTCPHK 1A KJ[EICC[/I(IJHK&LI,HH BeLECTB H

X PEAKUMH,

yCTaARaBInBaTL

HPHHHUHHO-CNICACTBCHHLIE  CBA3ZKM  MCHOY - HM3YHACMLIMH

SABJTCHUSIM Y,

L]pO Th JIOFHYCCKHUC PacCCyYKICHHA (HHHYI{THBHHC, JCAYKTHUBHLBIE, 110

QHA IO

HABINCHHAX,

BLIABTATL SAKOHOMEPHOCTH W MPOTHUROPEYKMA B paccMaTpHBacMbIx

(t)OpM YAUPOBATL BLIBOALL W 3aKTI0HUCHHWA]

Ilpr\*lGIIFITb B APOICCCe MO3HAHNWA, HCMOJB3YEeMbIC B XUMANH CHMBOIUUMCCKNE

(3HaKoOBbIg
IHaK  {cH
peaxknu A
HIPUMEHST

NPU3IHAKO

BJaA
PCaKITHT
hopy
W caMocT

ITO3HAHHWA

Z)GJL

MOJCHH, HPeodPa3OBLIBATE MOACTBHDIE TPECTABNEHNSA — XUMHYECKHH
1BO1) popmyia,
- npy peinennn yueDHbiX N03HABaTelbHBIX M IPAKTHYECKHX 3ajad,

FACMEHTA, XHMMHYeCKas YPAaBHCHHE XUMUTECKON
b HAZBAHMHLIC MONEABHBIC NPCHACTARBIEHUA A4 BLIARICHWS XapaKTepHbIX
H3YHaeMblX BCLUCCTB U XHMHYCCKHX pea}cunﬁ.

OBbIe HCCIeI0BATEJIbLCKKE JICHCTRHA:

FTL OCHOBAMH MeTOJI0B HAYYHOIO IMO3HAHKWSA BEIUECTB W XHUMHWUCCKHX

YIHPOBATHL IIENH W 3aJa4¥d UCCNCA0BAHNA, UCNIOJIL30BaTh TOCTABJICHHEIC
DATECITLHO C(I)O]_‘)J\-'l}-"flHpOB&IIHl)le BOMNPOCHET B KaHuecTBE MHHCTPYMCHTA
M OCHOBbLlI AIA (l)OpMI/Ip()BaHHH FATIOTE36I MO NPOBEPKE MPaBHIIBHOCTH

BBICKAZLIBRCMbBIX CYWKIACH M

BITal

PTH  HABBIKAMHM  CAMOCTOATCILHOTO  [NIaHHPOBANMA W [IPOBEACHHA

YHCHHUHCCHMX JDRCNEPUMCHTOR, COBCPLICHCTBORATD YMCHHA HaGJ]}O,H,aT[n 33 XOIOO0M

npoitecca,
000O1LICHY
COCTABIS
P
ACH TN LIS
HOUCKY
METO0B 1|

(\lC'I'I/I1
NCTOOOB PCHIEHHA

CaMOCTOATEIILHO NPOTHO3UPOBATE €rO  pe3yibTaT, (QOPMYTHPOBATH
A U BLIBOJbI OTHOCUTEJIRHO JOCTOREPHOCTH PE3YILTATOB UCCIICI0BaUA,
L, 000OCHOBAHHLIM OTUET 0 1pojeanioi paboTe;

W HPOCKTHON

HeclieoBaTeNLC KON
K CaMOCTOSITEIBHOMY

petaih  ONLIT  VIRTTHUYECKOH

I TOTOBHOCTL

NPHMEHEHHIO  PAa3/IMYHBIX

CnocoOHOCTh
MPakTHYeCKUX  3a1ad,

MPOSBIATEL

O3HaHHA.

3) pa6oTa ¢ uudopmannei:

opue]
MONYIspi
PECYPCL.

HpeCTan]
HeNPOTHR

ITHPOBATHESE B MUCTOYHUKAX  MHpopMaLun  (Hay4HO-

15 IMTCPATYPa  XUMHUYECKOTe  CO/jlepKaHus, CIIPaBOUHBIC MOCODHUS,
AuTepHera), aHaTM3MpOBaTE HH(POPMALIHIO Pa3THIHLIX BHIOB “ dhopm
eé JOCTOBEPHOCTL H

PasIHYHBIX

CHHsI, KPHTHYCCKH CGUCHHUBATL

PCYHUBOCTE,




GOPYPYIHPOBATL Salipuchl K [PUMEHATH PaIHYHbIE
- hHdopmariuu,

oThOpe

onpeaené
H])Pﬂé(r

TEXHO:I0TY
camp

HHpOpMmal

MCTIDRB30BATL  HAVUHBIY  S3BIK B

CTOATRITBHO

METObI [IPU MOKHCKE K

HeODXOAMMOH A2t BBRIMONHEHUsE YuebHbIX  3a7a4

HOT'O THIIA:

OpPCTaThL  OINLIT HCIMONB3OBAHUSA HH(I)OpMaL[PIOHHO—KOMMYHHK&THBHBIX

iy PA3THYHBIX HOMCKOBRLIX CUCTEM,

BLIOMDATL,  ONTUMAaNbHYIO (opMy  npencrasienus

HH (CXEMBL, FPAGUKH, THAPAMMbI, TabJHLbL, PUCYHKH U IPYTHUC);

KaYecTBe cpencTBa Mpu  pabore ¢

XUMUMCCKPU  MHDOPMALIHEH:  MpUMEeHATD MeXnpeameTuoie (duznueckue u
MATEMATRRECKHE ) 3HAKH 1 CHMBOIRL, (hOpMyJIbI, abOpeBraTyphL, HOMCHKIATYPY:;
MCHONIL3OBATL M HPCeOPA30BLIBATE  3HAKOBO-CHMBOTMYECKHE cpeacrea

Har 150G

TH.

OnJignenne yuusepeaabHbIMK KOMMYHUKATUBHBIMH JeHCTBHAMM:

3a04E
ANCKYCCUHK
OTHOCUTES]

BBLICT]

ATL BOIPOCKL O CYIIECCTBY 00CyicAaeMON TeMbl B X018 THasora W/uiu

s BbLICKA3LIRAThL HITeH, (I)Op.\dyJ'IHDOB&Tb CBOH

APCHJIOMEHHA

PHO BLIMOIHE U !'IpC,'IJT()H\'GHI]OFI 3aJa4un,

NaTe C HPC3CHTALMEH PEe3yIbTaTOB IO3HABATENLHON JEsiTEILHOCTH,

I'IOJ'I}“IG]-IHHJX CAMOCTOATETIBLHO HIIM COBMECTHO CO CBCPCTHHKAMM IMMPHU BBITTOJIHEHUH

XUMHYECK

3

M3VHAe ML

no pe3yab

PO DKCIEPUMENHTA, MPaKTHYECCKOU padOThl TIO MCCHEJOBAHUIO CBOWCTB
BCIHICCTR. Peajmialun y4eOHOro NpoekTa U (hopMynupoBaTh RBIBOIbI
[aTaM [IPOBEACHITLIX MCCNICHOBAHUI MYyTEM COrIaceBaHus NO3KIUHA B

XOje 06(:_\_1;1014;151 H OOMEHI MITEHASIMU.

Ot
CaMoq

CHHE YHHBEDCAILHLIMH PeryJATHBHBIMH 1eHCTBHAMM:

[TOATCILHO TLTANUPOBATL H QCYLICCTBIATE CBOK NO3HaBaTEJibHYIO

,-‘leﬂ'l"eﬂbH(i)E!Tb.. Olpeacnss e€ uend M 3ajlla4n, KOHTPOJIHPOBATL W MO MEpe

HCOOX0AUN
BLINOJHEHH
2hheKTHBH
BELLUCCTRAK

OCV I

H CcaMooLel

MPEME

10 KJIAC
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penferrole  pesyiviarbl  ocBoeHus kypca «OpraHuueckas  XHMHS»
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ChOopN
CCTECTBEHH

XUMHYECKOH COCTaB/IFIOLIE
B TO3HAHWMU SBJICHUH

IPEACTABNIEHUE O

MMPpa, pPoIn  XHMUHH
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-HAVYHOU  KapTHHDI




SO T,
Py HKLIMG]
U 3KONOIY
cpene;

BJIAT]
OCHOBOMO
VOOIOUKE
CBA3L, CT|
vacca,
paguKan,
KHCAOPO.T
IBEHO, BE
oprarnmicy

JAKOHOMEpIOCTH,

NEKALUC
ABIEHNI,
Heszonaciig

MPISpH B

B hopMIPORAHUY  MBILNIENUS M KyAbTYpPBLI  AUYHOCTH, eé

AltbHOH IPaMOTHOCTH, HEODXO/IMMOI A1 PellleHs NPAKTHUECKUX 3a1au
YECKH 0DOCHOBAHHONO OTHOLIEHUS K CBOEMY 310POBBIO W NPUPOAHOMN
PHUE  CHCTEMONW  XMMHUYECKHUX  3HaHMIA, BKITIOYAET:
3IeKTPOHHAS
(ITOMA, MOJICKY.TA, BAICHTHOCTD, 318KTPOOTPHLATENIEHOCTEL, XUMHYECKAs
YKTypHast Gopmysa (pa3BEpHyTas W COKpalUEHHAsA), MOMb, MOMSPHAS
00LEM, yImepoaHbil  cKeleT, (YHKUMOHANLHAS [pPyIa,

H3OMEP KA, H30OMEDLI, TOMOTOMNYECKHA pai, roMonoery, YrieBOAOPOAsLI,

KoTOpas

[Ararowue  TMOHATHA  (XHMHYEeCKHH MIEMEHT, artoMm

ki

HOQ3oreoacpikanine CoeaMHeHUs, MOHOMED, MONuMeD, CTPYKTYPHOE
FOKOMOJERY.IAPITLIC COCAMHCHUS ), TEOPHU W 3aKOHBI (TEOPHA CTPOEHUS
ikKnx BeieeTs A, M. byineposa, 3aKOH COXpaHeHUsl Macchl BelleCTB);
CHMBOJIMUECKHI 3bIK XHMKWHU; MUPOBO33PEHYECKUE 3HAHMS,
B OCHOBC TMOHWMAMHA TNPUYUMHHOCTH W CHMCTEMHOCTH XMMHYECKHX
(paxTomoruveckne cBelleHMs O CBOMCTBAX, COCTaBEe, NONYYEHUH U

M MCIOJIBL30BAHWH  BAIKHEHIIHWX QpralHH4eCKux  BeLIeCTB B 6bITy H

npaKkTH yedroh ACATENBHOCTH YCITOBEKA;

chop

MUPOBAHHOCTL YMCHUWH BBISBIATH XdpaKTepHbIC TpPU3HAKH HO}-IHTHH,

YCTAHAR MBATE X B3aWMOCBA3b, HCTNOTL30BATE COOTBETCTBYICOLLHE ITOHATHS NpH

CITHCH

chop
cocrapieH
bopMyn
W3TOTaBIN

JOCTABR, CTPOCHIGL L IPEBPATHEITUT OPralHIecKHUX COSTHHCHNH],

MHUPOBAHHOCTE YMEHUH HYCMONL30BATh XMMHHECKYIO CHUMBOJMKY I
COKpalll8HHOM )
peaKkumi,

W CTPYKTYPHBIX (pa3BEpPHYTOH,

YpaBHEHMI

15 MOJICKYITADHLIX
OPraHHYCCKHX BCIIECTH H KUMUHYUECKHX

BATh MOIOCITH MOIUCKYID OplraHHYeCKHX BCIICCTE AJI HIUIFOCTPUUKMH HX

XUMHYCCK®Io H ApOCTPaHCTECHHCGI O CTPOCHHA,

cthop

OPIaHHYE(]

KJIACCY/TP)
CoeAUHEHH
cHcTemarTiy
Hna3sanus
ITHIEHTIH
KHCI0TA, Yy
thpyKTo3a,

cop

OoprafHicce

MO BAITHOCTE _\".\-I@HHE YCTAUHABIUWBATE NPHHAONSHKHOCTL H3IYHCHHBIX

KX BEIICCTB 10 HMX COoCTaBy W CTPOEHHKY K Ol'lpe,U,CJ'IéHHOMy

nne  COeJMHCHUHU  (YrieBoJOPO/ibl, KHCIOPOJ M a30TcoACpKalue
A, BLICOKOMOJIEKYNSPHbIE COSAMHEHHWS), AaBath WM Ha3BaHWA IO
reerodt nomenniarvpe (IUPAC), a rtakAke NpuBOJ(UThL TPHBHAIbHBIE

OTAENLHLIX OPIAHMUYSCKMX BeLICCTB (3THACH, IPCNKIeH, aleTHUIICH,

KONk, THUIIEPItH, (I)GHOII} (l)OpJ\f]aﬂbﬂe]"HIl, aueralniaerull, MypaBbHHAA

KCeyeHas KUCToTa, (X 18MBOBAad KKCIIOTa, CTeapuHoBasg KUCIoTa, K034,

lkpaxman, nesionosa, KirIHH),

MHPDOBANHOCTE BHAbI XUMUYECKOW CBAI3H B

KHX COCJMHCHUAX (OAMHAPHBIE W KPaTHBIE);

YMECHHA  OIPedCIATh




chof
OpIaHUye
BELLECTR
cihaj
hHsyeck

MHPOBAHHOC T L YMCHHA  TIPHMCHATE  [1010KEeHUH TCOPHHK CTpOCHIA

FRUX Beweers A. M. ByTieposa ang o6bacHEHUs 3aBUCUMOCTH CBONHCTE

T HX COCTaga u CTPOCSHWUA, 38KOH COXPAHCHHUS MacChl BECIUCCTR,

MUPOBAHIOCTH  YMCHUH  XapakTepu3oBAT  COCTaB,  CTpOeHHe,

1€ N XHUMHUYECKHE CBOWCTBA TUINMUYHBIX Hpeﬂcmameneﬁ Pa3IH4YHBIX

KIMACCOR " ®PraiMUCCKHY RBCILECTR (1\'10']'8H_._ 3TdH, 3THJIEH, NpONHIeH, aleTUICH,

Oyraguen
rauuepwun
KpaxMai,

CBA3L Mes

.
[,3,

MeTuadyTaauen-1,3, Genson, MeTaHosl, ITAHON, 3THIENTANKOMS,
(GeHon, aueransierun, MYPABbHHAs U YKCYCHAs KHMCAOTBI, MNHKO34,
AEILUOIO3A, AMUIOYKCYCHAs KUCI0Ta), WITIOCTPUPOBATL MeHETHUECKYIO
ALY HUMB YPaBHEIHAMM COOTRETCTBYIOIUX XMUMHUUECKUX DEeakudil ¢

HCHONB30RAHWEM CTPYKTYPHLIX QopMyIi;

chor
(1
MPaKkTHUCy

choy

YpaBHeHH]

ChIPbS

peakimu -

MUPOBAHHOCTL YMEHMS XapaKTepH30BaTh HCTOMHUKH YIIIEBOAOPOAHOTO
eBTh, NPUPOIHLIK A3, Yrodb), COOCOBHI nepepadoTKU
KOE€ NPUMEHCHKE MPOAYKTOB nepepaboTKu;

Hx H

MUPOBAITHOCTH  VMCHWH  TIPOBOJAMTL  BBIMMCIEHMS MO XHUMHUYCCKUM
M (Macebl, 00bEME, KOIMUECTBA MCXOMHOTO BELIECTBA MM NpOIyKTa

10 H3BCCTHLIM  Macce, OG"béM}", KOJHYECTBY OOHOIO H3 MCXOAHBIX

BCULECTB WU MPOAYKTOB DCAKITMU);

cpop

AeTonay i

TUPOBAHHOCTL  YMEHWH BIajeTh CUCTEMOW 3HaHWH 00 OCHOBHBIX

FIVHHOPO TTO3HOHSE, MCTTOML3YEMLIX B XUMHH Mpru H3YUCHKMH BENICCTB H

XUMUHECKEX ABNCHUHA (HadO0dEHNC, U3MepeHHe, IKCNepUMET, MOJICAUPOBAHHUE ),
HCIIOJIb'%OF[l'I'b CUCTCMHbBIE XUMUYECKME 3HAHWA Jid [PHHATHS pelueHnid B
KOIKPETHHX  JKHIHCHHLIX  CUTYaliMsiX, CBS3aHHBIX C BELECTBAMM M HX
npuMcHernheM;

chop

MUPDOBAHHOCTE _\_-".\'ICHMFI C()GJ'IIO,HEITB [paBuia MONbL30BaAHWA XUMHYECKOH

nocysion g nabopatopising 000pyAOBAHHEM, 4 TaKike npaBuia obpallienys ¢

BCLUCCTBAN

H B COOTBCICTBHH C HHCTPYKIKHAMH MO BBINMONHCHHIO ﬂa60p'd"l‘OprIX

XMMHYECKEX OIILITOB;

cthop
IKCNCPHM
JTH.I€HA
BCLLICCTB, -

COOTBCTCTRHH
BCLICCTBANM
XHUMHYUECCK(

[peakuuit 1

MHPOBAHHOCT }"'MGHHF‘] TNIAHWPOBATE W BLBINIQJIHATE XHMHYECKHH

]H'T' (H]JGBIJHL!.[CHH?] OprafMuecKuX BellecTs NpHu darpceaHliy, MoOJINyyYCHHUE

KaqdeCTBEHHBIC pPeaKlIMKM  OpraHnydcCcKHX

H3YYEHHEe €ro CROWCTE,
tenaTypauus OenNKoB MpW HArpeBaHWU, [BETHhLIE peakUMK OCNKOB) B
Oc3onmacHOCTH Mpu  odpalleHnd ¢

NpeacTaplldth  pPE3Y.1bTATHI

TCXHMKH
M W JabopartopHelM  00OpYAORAHHEM,
ro 3KclepuMeHTa B GopMe 3ardcu ypaBHEHHH COOTBEYCTBYHOLIMX
kbopmyIHpoBAaTL BLIBOJLI HA OCHOBE ITUX PE3YILTATOR;

C  HpPaBHIAMH

C(l'JOp THPOBAaHHOC T }-"_\'ICHHﬁ KPHTHYCCKH AaHaJIM3UPOBATE XHUMHYECKYHD
I/IH(]J()])M&IHMO, MoayvyacMyy M3 pa3HbiX HCTOYHUKOB ('_.Cpe)lCTBa MaccOBOHU

nHhopMan

i, UHTCpHET M Apyryx);




cthopvmposaniocr, YMEHHH  cobalonare  npasuna sxonory HECKH
LeICcoodPpa3zHOro 1okeeHs g ObITY M TPYNOBOH AeSTeNbHOCTH B UeIsx
COXPaHCHESA CBOCTO 3/10POBLS U OKPYKAOWCH NPUPOJIHON Cpeabl, 0CO3HABATE

OMACHOCT]
BelecTs, In
VYMEHbLIIEH

HeIoBeKa;

Mg M OpeloTEPaluCHUs!

BOZACHCTBUSL 11 KMBble OpraHu3Mbl ONPeAeNEHHBIX OPraHu4eCcKHX
as 111K, nosicuste Ha lipUMepax crnocobpl

UX  BPEOHOrO BO3AEHCTBUS

OHUMAas CMbICHT [OKa3aTe
Ha OpraHuiMm

AR POYUAIOILNXCH € OFpaHUYeNHBIMKU BO3MOKROCTSMU 30POBLS: YMCHHUC
MPUMEHATE 3HAHWA 00 OCHOBHBIX JIOCTYNHBIX METOIAX NO3HAHNS BELECTB U
XUMHYECKNX SRICHUN:

AT CICTILIN 0 CInbOBHAANMX 00y YAOWMXCS YMEHUE MCMONbL30BATH
peihedrofroucunyio cneremy 06osHadenuii Jl, bpaiins ans sanucu xummueciux
dropmMy,

I KJA(C

[peabietriie pesvibtatel ocsoenns kKypca «O6was u Heoprandueckas
XAMUs) OTpaskalot:

chopIUPOBAHHOCTD OPEACTABNCHUH: O  XUMHYCCKOW  CoCTaBIsioIe]]
L‘C’]CCTB&‘H.ILwIIa_\”{HUﬁ KAPTUHB!L  MHUPA, POAM XUMMM B [O3ZHAHUHM  SRICHMI
HPHPOALL | 8 QOpMMPOBANUKY  MBILUICHUS 1 KYALTYPBl  THYHOCTH, o8

(PYHKITMOHY]
1 3KOI0I

MBEHOH FPaMOTHOCTMH, HEODXOHHMOH LIS peluieHUA NPaKTHYECKUX 3a1a4
CCKH O()OCHOBdHHOF() OTHOUIEHHU] K CBOEMY 3JOPOBBHO H HpHpOﬂHOH

cpese;
BAAACHUE  CHCTEMON  XMMHYeckHX  3Hanuii, KOTOpass  BK/IHOYaeT:
OCHOBONMONQUAIONIME TIOHATHS (XUMUYECKMET eMeNT, aToM, H30TOM, §-, d-

WICKTPOMHEEE
BAllCHTHOCT

¢ opdUTAIM  aroMOB, HOH, MOJIEKYNa, MO/b, MOJISPHLIH O06BEM,

& JIeK'I‘pOOT[JHL[EiTeJ'IbHOCTB, CTCNCHL OKHCJIEHUS, XUMMYeCcKas CBA3L

2 3

(KOBaNCHT
TUIIbI
YTCKTPOTHT

XHUMHYeCKoH

WICKTPOIUT

3aKOH CcoXpy
MPH XHMUY
MUDOBO33pe

i
XU

A, HOHHAR, METANTHYECKas!, BOZOPOAHAS), KpUCTaJIMYecKas pewéTka,

WHCCKMX  PCakLWd,  pacTBOP,  3/1EKTPOJUTHI, HEeINEKTPOIIUTHI,

AUeCKast  AHccolranms,
PEAKLIHN,  XHMIYECKOS DABHOBECHE); TEOPUM M 3aKOHLI (Teopus
(HCCKOW MMCCOLMALKMH, ACPHOMUYECKH 34KOH H. H. Meugeneesa,
HCHHA MacChl BelEeCTB, 3aKOH COXpaHEeHUs NPEBPALLICHUS IHEPIHA
3AKOHOMEPHOCTH, CHMBONUYECKHHA SA3bIK XUMUH,

JeKalle B OCHOBe NOHUMAaHUA [IPUYHHHOCTH U

OKHUCIHTCIL, BOCCTAHOBHTEN b, CKOPOCThL

PCKUX  pCaKkumax),
[YeCKue sHaing,

CHUCTeMHOCT

cocTake, 110

BELIECTE B ©

r XUMHYECKHX SIB_I'It‘Hliﬁ, (f)aKTOﬂOFH‘{CCKHS CBCOCHUAN © CBOﬁCTBaX,
JAYHUCHUH K GG'EOIIQCHOM HCIONL30BaHUM BaxKHEeHLIInX HEOPIraHHU4YeCKuX

bITY W ITPAKTHYCCKOH JCATCIBHOCTH HCJIOBCKA;




chay
MOTAOHANY

MHUPOBAHHOCTL }_-".\'ICHMﬁ BLIABIIATE XdPaKTepHBIC NPH3HAKH I'[OHHTHﬁ,
BATE HX B3aUMOCBIsh, “ClOnbioRaTh COOTBCTCTBYRLIHME TTOHATHUA MpH
OMNUCAHWH

]

CHCTEMATH

NCOPraHHYEeC KX RBEINCCTR M UX r[peBpameHm‘/i_;

CHOMUPOBAHHOCTE YMEHUH HCII0Ib30BATD XUMHUYECKYIO CUMBOJIMKY ISl

COCTARICHUS  (OpMYN  BEWECTB M YPaBHEHHH  XHMMYECKHX peakuui,

Heckyto HoMeHKaaTypy ([UPAC) u TpuBMansubie HazgaHust OTAENbHBIX
CCKHX BeLeCTB (VrapHbli{ Ta3, yriaekucnelii ra3, avmuak, rawédas
CrAILEHAs U3BCCTL, THTBEBAR COAQ, TUPHT H APYTHE);

HEOPIaHHUY
W3BECTE, 1

chop
XUMUYECK

MUPOBAHHOCTE YMEHUN ONpeieaTh BAIEHTHOCTD U CTelleHb OKUCICHUS
(X ICMCHTOB B COCAMHEHHAX PazlIMUHOIG COCTABA, BHJ XHMMYECKOH
CBA3M (KORAICHTHAS, HONHAY, METANIUYecKas, BOJOPOANAS) B COeNUHEHHUIX, THII
KPHCTRLIHECKON  PeLicykl KOHKPCTHOTO  BEHIECTBA (ATOMHAS, MONEKYNsipHAS,
HoHHan, MpTAIMHCCKad ), XapaKkTep Cpeabl B BOAHBIX PACTBOPAX HEOPraHMUeCKUX
COC/IMHEHN ;!

ccbopl\m pOBaHHOCT YMEHHUH VCTAHABIUBATh [IPUHAINEKHOCTD

MEOPraHMYCCKUX  BEINECTB 10 WX COCTABY K ONpeAeN&HHOMY Kiaccy/rpynrne
CoeAMHEeNHi (MPOCThie BCLIECTBA - METANIbl M HEMETAITbl, OKCHIbI, OCHOBAHHUS,
KMCITIOTDI, qMBOTEPHBIC IHAPOKCUALI, COHN );

ChOPMHUPOBAHHOCTL YMCHUE PACKPBIBATE CMBICT MEPHOAHUECKOr0 3aKoHa J1.
M. Metnefeesa u neMOHCTPHUPOBATS €r0 CHCTEMATH3HPYIOILYIO, 0O BACHUTENbHYIO

U HPOTHOCTAYCCKYIO PYHKNIUK,

choppuposaniocts  vaeHHR XAPaKTCPU3I0BATL  IJIEKTPOHHOE  CTPOCHME
aTOMORB  XMMUYCCKNUX  2acMeHTOB  1-4  nepuouos [lepHomnueckoi CHCTEMB
Xumuueckyx onementos I M. Mcenjeneesa, Wcnonb3ys MOHATHR «S-, p-, d-

RICKTPOHHpIe ()}J6HTEL’]H)>, CIHEPreTUYCCKHE YPOBHH», OOLACHATE

33K0II0OMe]
no 1epuox

JOCTU W3MEHCHMA CBOHCTB XUMMYECKHUX 3JIEMEHTOB U MX COeAMHEHHI
1M 1 rpyiinad [epuognieckodt cucTeMbl XuMuyeckux snementon . U.

Menieneega;

cop
XUMUUECK)
O TR,
BeLUCC T BUAM
cchop
Pa3IUUHbIN

oOlIHe
KJ1accoB,

IMPOBAHHOCTH  YMCHMH  XapakTepu3oBath  (ONHMCLIBATE)

€ CBOHCTBA  HCOPrallM4ecKUX  BELIECTB  Pa3IMYHBIX
aTh CVIIRCTRBOBAHWE TEHCTUUYECKOH CBS3M MEKIY HEOPTAHWYECKUMHU
W CIOMOUELIO YPUBHEHU I COOTBCTCTBYIOLLMX XMMHUISCKUX PEAKLHi;

IMPOBAHHOCTL YMCHHS KIIACCU(PMUMPOBATL XMMMUYECKHE peakluu 1o

[IPH3IHAKAM (_HHCF!:\/’ H CoCTaBy pCarvpyrOlluHux BELUECTB, TCILTOBOMY

YPheRTy Heakimn, MiIMeleHUio cTereHell OKMCIEHHS 3ICMEHTOB, 0OPATHMOCTH

PCAKLIMH, Y

chop
THUIIOB, 110,
YCIOBHS, [T

[

HACTHEO KaTaauzaTopal;
COCTaBIATL YPaBHEHMA PeaklUMHi pa3iuvHbIX
paBHeHKS peakUHi HOHHOIo nOMeHa, YUUTbIRAs

HMPOBAHHOCTL ¥MEHUM
ibl€ W COKpaLUICHHLIE ¥
DU KOTOPBIX 31H peaklluy UAYT 0 KOHUA,;




cthol
KauCCTRe

]
BELIECTB;

choy

IS

Ui T HBIM] |

ITHX peakft

choy
peariimn
B 3aBHCHMp

cop
nexanme
TakKe chp
KO0 Y

chop
HOHSITHS <«
HPH XUMKS
KOMHYECTR
BELIECTR, 1
BEUIECTB, |

chop

nOCVI0M 1

BCilleCcTRAMM

XHMHYECKH

HLIA

MHPOBAHHOCTY,
BOCCTAHORM TN bEBIX pc

MHPOBAHIIOCTL _\__-"'!\-IGIIHH 06%510]]51”!'1) 38BHUCH

MUPOBAHHOCTEL

MHUPOBAHHOCTE  YMEHMWH
PMACCOBAST 1O

%

L

THPOBAHHOCTL  YMEHUH  NPOBOINTS peaKuuy, MoATBepKIAOLIHE
COCTAB  PARIVMYHLIX  HEOPraHHUYECKUX  BCIUECTB, pacno3HaBaTh
EYTESE HOHBL, HPUCYTCTBYIOLWHAE 1B BOIHBIX PacTBOPAX HEOPIaHWHECKHX
YMEHHHA  DACKPBIBATE  CYILHOCTh  OKHCAHTENBHO-
AKLMH TOCPELCTBOM COCTABNeHUS AAEKTPOHHOrO GanaHca
Hii;

MOCTb CKOPOCTH XMMMUIECKOU
PAIMIHBIX (DAKTOPOB; XaPAKTEP CMELUEHUS XHMUUECKOro pasHoBeCHH
CTH OT BHEWHETO BO3ZeHcTRUA (npuHIMI Jle IlaTesipe);

YMEHUH  XapaKTepH30BaTh XHMUUECKHE NPOLCCCHI,

B OCHORe NPDOMBINETEHTONO MOTYUEeHWA CG]’JHOﬁ KHUCITOTERI, dAMMHaKa, a

PMHPOBAHHOC L peicTaRneHnit 06 0BLIMX Haywibix OPUHLMITEX Y

o KM X HpOGJ’{CMElX XHMHY2CKO!I'O NPOU3BOICTBA;

[IPOBOAMTE BLIUMCIHEHHUST ¢ HMCIIONL30BAHUEM
BCLIECTRA B PACTBOPE», OOBEMHLIX OTHOLLEHHWH T'a3oR
CCKMX PCAKIIMAX, MACChl BeILleCTRA UITH 00BEMA I'a30B [0 H3BCCTHOMY
MACCE WM 00BEMY OO0 M3 YHACTBYIOLIMX B peakunu

CrnoBoIo iB(!)(!)CKTa PEaKiiMiM Ha OCHOBE 3aKOHOB CoOXpalHeHus Macchl

© BELIRCTRA,

CBPALICHUA H COXpaHEHNA IHEPIUH;
IHPOBAUTHOCTD YMCHUH CODMIONATEL PABUIA MTOIB20BAHUS XUMUUYCCKOMH
HabOPaTOPHLING. 0BOPYIORAHNEM, a TakiKe npaBpna odpaiueHus ¢
B COOTBETCTBHMA ¢ WHCTPYKUMAMH 110 BLITOJIHEHHIO NaGopaTopHbIX
X OlBLITOR;

chopPrpoOBAHHOCTL v MeH Wit IITAHUPOBATL U BBINOJHATL XUMHYECKUN

IKCTIEPUME

IT (PasOKEHUC MEPOKCHIA BOAOPOIA B NPUCYTCTBUH KaTallM3aTopa,

ONpeeIcH
MILAHKATOP
PEAKIMHK
XJA0pU1-aily
«M

OezonmacHod

TeMam

npcACTaBIs b

YPaBHEHUWH

ITUX PEIY L

chopn
nihopmail

KOMMYHMWKA

EC
. B3

CPCAbl  DACTBOPOB  BEIUECTB € [IOMOLUBIO YHUBEPCATBHOIO
THAHHE PASAHYHBIX (AKTOPOB HA CKOPOCTL XMMHUYECKOI] peakumu,
DHIOIO O0OMEHA, KavyecTBeHHbIe peakuHu Ha cyashatr-, KapboHaT- W
OHBL, Ha KAaTHOH aMMOHUS, PEIICHHE 3KCIIEPUMEHTANBbHBIX 33144 [0
FTaLThDy Mo «HemeTainb») B cooTBeTCTBUM ¢ NnpaBuiiaMyd TEXHUKH
TW TPH OOPAE Y ¢ BCILECTRAMY U nadopaTOPHLIM 0BOPY JO0BAHUEM,
XUMHYECKOI'0  3KCIIEpUMEHTa B ()OpPME  3arucu
COOTBETCTBYIOLUMX PeakuMi W (hopMyNnHpOBaTh BBIBOALI HA OCHOBE

PE3YALTATLI

TATOB:

IPOBAHHOCTL  YMEHMH  KPUTHUECKH

Pas3iibiX HCTOYHHKOB (_cpeﬂcma M&accoBOU

AHdITU3HPORATL XHMHHYCCKYH)

NOJYUAEMYIO U3

-

ind, UiteprieT w apyrux);




cho
ielecoob
CONPAICH
ONACHOCT
CMbBICT T3
HPEACTBRP

At
NPHMENsITh
XUMHUUECK

Ji1st
pesibehHO
dhopayur.

DMUPOBAHHOCT
DATHOMO
150
b BO3ACHCTBUS HA SKUBbIC
prazatens [1/[K.

Cllennix wu

YMEHU
NOBCACHUS B ObiTy
CHROCHD

cobIIONaTE
5]

npaBuia  3KONOTHYECKH
TPYAOBOH NeATE/LHOCTH B Lefsix
OKPYKAIOWIEH MPUPOAHOR Cpe/ibl, 0cOo3HABATE
OPTAHH3MbI ONPEeIENENHBIX BELLECTB, MOHUMasn
HOACHATE Ha Opumepax crnocoGbl yMEHbLICHUS W

TIOPOBLS ¢

LUICHWS 1[X BPCAHOTO BO3ACHCTBUS Ha OpraHusm HETQBCKA;
)O\IT{EHOLIIHX(JI

C OMpaHi4YCHHBIMU BO3MOMHOCTAMM 3A0POBEA: YMCHHC

3HAHUY 00 OCHOBHBIX AOCTYNHBIX METOIax I0GHAHUA BeluecTs U

X SEBIEHWH,

CIAbOBUHAANUMX  0OYUHAIOWHXCS: YMEHHUE HCIOTb30BATH
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