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[TPOCBEIIEHNE

Pa3BuTune no3HaBaTenbHOro UHTepeca
N BHYTPEHHEN MOTUBaLUN
oOyyvarLWmUxXca NP U3y4yeHnn
eCTeCTBeHHOHay4HbIX NpeaMeToB Ha
YypOKax u BO BHeypO4HOWU
AeATeNnbHOCTMU

TPYMMA KOMOAHM «MPOCBELLEHWE

Beaywmn metoanct LIMIITT n OO
K.X.H. Onbra FappuesHa 1neyoBa



NHmepec - ocHOBHOU
8HYyMpeHHUU

I MexaHu3M ycriewHo20
N yueHus
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5
HPOCBEILEHIE inoGnembI NPU U3YUEHUN XUMUU

OUHOBAHOG B 1930

v XUMUSI — OAMH N3 CaMbIX TPYAHbIX WWKOMNbHbIX NPEAMETOB: B YCNOBUAX
OFPOMHOI0 MHPOPMALMOHHOIO NOTOKA N HU3KOWN MOTUBaAUUKN y4ebHOM
OEATESIbHOCTU Y yYalmMxcsa TPYOQHO 4OOUTLCA BbICOKOro KayectBa 3HaHUMN.

v' Kypc xumumn obuweobpasoBaTernibHON LWKOMbl COAEPXKNUT 60MNbLUON 0OBEM
TEeopeTn4ecKoro matepuarna, Ha UaydeHuUe KOTOPOro oTBeaAEeHO
HEe3Ha4YUTESNTbHOE KONIMYECTBO BPEMEHM.

v YBenunyeHune obbéma u rmybrHbl pacCCMOTPEHUSA TEOPETUYECKUX
BOMPOCOB, Yncna dpopmmpyemblix abCTpaKkTHbIX MOHATUN, YCUNEHUE PONU
CUMBOJINKO-rpadpuyecknx opm BeipakeHnss MHopmMmaumn BeaeT NMnLb K
CHWXEHMIO KayecTBa 3HaHUN
N NO3HaBaTesIbHOro NHTepeca
K NpegMerTy.

v 3-3a HpopmaTulaumm Bcex
CTOPOH XU3HU yBENUYMUIach
NPOAOMKUTENBHOCTb Nepuoaa
NCUXOSTOrMYECKOro Co3peBaHmns

v’ COBpPEMEHHbIE OETU B
CBOEeM nopgasnstowemM 6onbNHCTBE
npaBonosyLlapHbIe.

© AO "MzpatenbcTBo "MpoceeligHme”
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OUHOBAHOG B 1930

R DGR BT Npo6nembl npy nepexoae Ha Proc

YpoBeHb 1 — «npunobuieHue u
O3HaKOMIIEHNE», — BOCMpUATHE,
3HAKOMCTBO, paclUMpeEHME Kpyrosopa
— T.€. YPOBEHb
obLieobpasoBaTernbHbIN,
npeaHasHa4vyeHHbIN Ansd
HernpodunbHOro ody4YyeHus.

YpoBeHb 2 — «0by4yeHune un
n3ydyeHme» — HapaboTka
KOHKPETHbIX CITIOCODHOCTEN,
Korga oby4aemblii rOTOBUTCS K
caMOCTOATENbLHOM
npodeccruoHanbLHOU
OeATeNbHOCTU B AaHHOU Unn
CMEXHOU obnacTu
(npothunbHOEe 0by4veHme)

© AO "MzpatenbcTBo "MpoceeligHme”
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mrocenienn: NN00JIEMbI DY Nepexoae Ha IO

Cmamyc xumMuu Kak HerpogusibHOU QuCcUUnuHbI
obpekaem ee Ha HU3KYIO MOMuUBaUUro €€ U3y4YeHus
odns 6osibwWUHCMEa y4Yaujuxcs

/

© AO "MzpatenbcTBo "MpoceeligHme”
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(! Jauem 13yuatbh XMMUIO B HeNMNOMUNbHbIX KNAccaxs

ITPOCBEIIEHNE

» hbopmMuMpoBaHMEe Hay4yHOU KapTUHbI MUPa,;

» pasBUTUE YMEHUNSA OPNEHTUPOBATLCA B NOTOKE MHJOpMaLmu;

» popmmpoBaHmMe LeHHOCTHOMO OTHOLLEHUA K HayKe U Hay4YHbIM 3HaHUAM;

» pasBUTUE YMEHUSA NCMNONb30BaHNSA 3HAHUA B NPaKTUYECKOU OEATENLHOCTHU;
» bopMmnpoBaHmMe TBOPYECKOro MblLLUNEHUS;

» BOCMUTaAHME 3KOSTIOMMYECKOWN KynbTypbl.

© AO "UspatenbcTso "lMpocselweHne”
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HPOCBEUEHUE ATnac HoBbLIX Npotheccun

OCHOBAHO B 1930

Ana paboTbl Haj ATnacoM 6biau NpuBNeYeHkl
Ny4ylne 3KCneprhbl CO BCe CTpaHbl

CKOMNKOBO

Pa3paboTka caiTay
KpeaTVBHoe argfTcreo Brainstore

PR s
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NPOCBEIMEHHUE

QCHOBAHO B 1930

ATNAc HOBLIX NpotheccUn

MHozaue u3z mex Hoebix 186 npogheccul, Komopskle, coariacHO «Amriacy HO8bIX
npogpecculi», nosissimcs Kk 2030 200y, 0CHO8bIBAKOMCSH Ha NMOHUMaHUU XUMUYECKUX U
3KO/102UYECKUX 3aKOHOMepHocmed.

O npoekTe

HOBOCTW

ABTOPHI

CMK

ATTAC

Bl ATnac

«ATNIaC HOBbLIX Npodeccuii» — 3TO ajibMaHax
nepcnekTVBHbLIX OTRac/en 1 Npodeccnii Ha
bnvxanwmne 15-20 ner.

OH NOMOXET NOHATS, KaKWUE OTPACM BYOYT aKTUBHO Da3BMBAETECH, KEKWE B HUX ByayT
POXAaThCA HOBbIE TEXHONOMMI, MPOAYKTHI, MPaKTWUKL YIpaBAeHWs W Kakie HoBble
CreLnancTsl NoTReByrHTCs paboToaaTensi.

© AO "MzpaTtenbcTtBo "lMpoceelleHue”

TOPU3OHT BO3HMNKHOBEHWA:

npogeccua
NOABUTCA
no2020r.

o 2020 roga — npodeccuu, KOTOpbIe
BOCTpeboBaHbl «3aBTpa». B pa3sBuThIX
CTPaHax MHOrme 13 3Tux npopeccumn
NOABU/INCH YXKe cerogHs (Hanpumep,
SHEeproayAuTopbl, CeTeBbIe BpPayu,
MO-arpoHoMbI 1 Ap.). 9To npodec-
CUKn, KOTopble 6yayT BOCTpeboBaHbI

B Poccum B bamKanllee gecaTuieTme.»

npogeccua
NOABMTCA
nocne 2020 r.

MNocne 2020 roaa — npodeccum, Ko-
TOpble NOTPebyTCA «Nocne3aBTpa»
1 Npu 61aroNpUATHOM TEXHONOrn4e-
CKOM PasBUTUM CTPaHbl U MUpPA. DTH
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NPOCBEIMEHHUE

QCHOBAHO B 1930

ATNAc HOBLIX NpotheccUn

BUOMETAINYPI
CneunanucT, KOTOPbIA C MOMOLLbIO
MUKPOOPraHnMamoB M3Bnekaer
MeTannoe n3 6eaHbIX pya.
MepepaboTka aTuXx pyna
TPAaANLUNOHHBIMM MeTOAaMM
HepeHTabernbHa, 1 UCNONb30BaHUE
MUKPOOPraHM3mMoB No3BonsaeT
CUNBbHO COKpaTUTb Ce0EeCcTOMMOCTb
noslydeHHoro metanna. A ewle aToT
npouecc MeHble BpeaunT
OKpyXawLen cpege n ero nerko
aBTOMaTU3NPOBaTb.

© AO "UspatenbcTso "lMpocselweHne”

NMPOEKTUPOBLLUUK HOBbIX
OPIrAHUYECKUX
MATEPUAIIOB

MpodeccuoHan, KOTOpbIN 3aHNMaETCS
CO3JaHNEM HOBbIX OPraHN4Yecknx TKaHEeN.
M3-3a TpeHOa Ha 3KONOrMYHOCTb pacTeT
MWHTEPEeC K TEKCTUNIO U3 NMPUPOLHbIX
maTtepumanos. Cenyac NOMUMO yxe
M3BECTHbLIX XNOMKa, NibHa, BUCKO3bl, LUEPCTU
N Apyrnx TkaHen paspabaTbiBalOTCA HOBbIE
opraHmyeckue maTtepuanbsl U3 Apyrmux
pacTeHun: kpanuebl, 6ambyka, Bogopocnen,
KOHOMMNW, 3Bkanunta u T. a. Hanpumep, B
2017 ropy cnopTtuBHbI 6peHa Reebok
npeactasun kpoccoskn NPC UK Cotton +
Corn, koTopble Ha 75% cocToAT U3
opraHumyeckux bmnopasnaraemblx
KOMMOHEHTOB: BEPX BbINOMHEHN3 XI0OMKa,
nogowBa M3 nponaHagunmona —
6uomartepmana, paspaboTaHHOro Ha OCHoBe
KOPMOBOW KYKYypy3bl, @ CTENbKN — U3
KNeLleBUHbI.

AYOUTOP MO
3EJIEHOMY
O®NHAHCUPOBAHUIO

Cneunanuct, npoBoaALLNI
KOMMJIEKCHYIO OLEHKY
COOTBETCTBUSA MHBECTULINIA
KpUTEPUAM N OLLEHNBAIOLLINIA
KpeauTHbIE PUCKN C TOYKM
3pPEHNA 3KONOrMYECKOro
BO30ENCTBUS.



mrocscunn:  MOTHBALMA

Momueauyusi obyyeHusi - 3To obuwee HadBaHWe OANS
npoueccoB, METOA0B, CpeACTB NOOYXOEHUSA yHalNUXCH K
NPOAYKTUBHOW NO3HaBaTENbHOW OEATENbHOCTU, K aKTUBHOMY
OCBOEHUIO coaepxaHns obpasoBaHuS.

MHOB0E ABETIKEHVE

© AO "MzpatenbcTBo "MpoceeligHme”
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MoTvBaLUA KaK (haKkTop perynauvuyv AeUcTBUU U

. NOCTYNKOB yualuxca
MOTHPRALTHA PasmHiHbIe IPHIHHLI PazmH4HbIE
o0y AHTETbHBIE
l HCTOYHHEKH
Beayupii gaxkrop
PEeryIsLHH
AKTHEHOCTH,
TTOE €71 eHHSL.
IleqarorH4ecKoe
B3aHMO/J eHCTBHE C
YU AITHMHCST
l h J ¥
JIeHCTBHSA H [TOCTYTIKH Q0LEeKTHEHO (JJHH H TOT Ke
YHAIHXCA 0JHHAKOBLIE IIOCTYTIOK
OeHCTEHA

© AO "MzpatenbcTBo "MpoceeligHme”
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rocsenenn:  NANAKTEDUCTURN MOTUBALIUN

OUHOBAHOG B 1930

BHewHsis1 MOMueayuss — MOTUBALUSA, HE CBA3aHHadA C coepXaHuem
onpeaesieHHon OesaATeENbHOCTU, HO 00yCNnoBeHHasa BHELLHUMM NO OTHOLLUEHMIO
K CyObeKTy 00CTOATENIbCTBAMM.

BHympeHHﬂﬂ mMomueauyusi — MoTuBauund, cBA3aHHad He C BHEWHNMMUA
obcToaTeENbLCTBAMM, a C CaAMUM cogepxaHnem AedaTeribHOCTHN.

lTonoxumesnbHass u ompuyamesibHass Mmomueayusi. MoTnsauus,
OCHOBaHHas Ha NOMOXUTENbHbIX CTUMYJlaX Ha3blBaeTCs MNOJSIOXUTENbHOMN.
MoTunBaunsa, ocHoBaHHas Ha oTpuuaTelibHbIX CTUMYJlaX Ha3blBaeTc4d
oTpuuaTeribHOM.

Yemou4yueass u Heycmou4yueass Momuegauyusi. YCTOUYMBOWN CHNTAETCH
MOTMBaALNS, KOTOPaAs OCHOBaHa Ha HyX[JaxX YenoBeKa, Tak Kak OHa He TpebyeT
OONOSTHUTENBHOrO NOAKPENNEHUS.

© AO "MzpatenbcTBo "MpoceeligHme”
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NPOCBEHNIEHHUE

OCHOBAHO B 1930

NNo3HaBaTenbHbIM UHTENEC

[TozHasamesibHbLIU UHMePec - oauH N3 caMmblX 3Ha4MMbIX MOTUBOB YUYE€HMUS.

PeanbHo paboTatowmn MOTUB CHUMAET Npobriemy LLKOMNbHOW Neperpysku.

MoTHesl yuebnoii 1esTensiocTH

/\

[MosnapaTensLuan MoTH-
BaLHA

Konnuecreennsie

KavecTsennnie XdpaKTEpPH=-

XAPAKTEPHCTHKH CTHKH
[lo npuswnny [To oTHOWEHNIO MOTHER JIHMHOCTH K COMCPMHRAHMID eATelbHOCTH

H#CHIbHBA-Chadbiin

[MpoaykTHeHas TROpUE-
CHAA AKTHBHOCTE JTHYMH}-
CTH B yueluoM npouecee

BuyTpennmne MOTHBSI

Buemnme MoTHEL

L

JleaTenbHocTh U and-
HOCTH 3HAYMHMA CaMa mo
cebe

CleHOBHOH TOMUOK K 1eA-
TEABHOCTH JAKT COLH-
ANBHBIE PAKTOPSI

II—,/—’1

Uenosex cTpacTHO #e-
AADULIHA YUHTBCR: YeM
DOMLINE OH YIHACT, TEM
CHILHEE CTAHOBATCS K-
KA IHAHWA

Yenemnoors yuednoi
ACATCNIBHOCTH

[TonowHTE TRHELE

CrpunaTensHbIe

'

!

.

MoTher yenexa, A0CTH-
KEHHA

MoTees w3Geranng, 1a-
[IHTH

© AO "MzpaTtenbcTtBo "lMpoceelleHue”




oo MOTMBbI, noGy:xaaowue K yuéGe

OCHOBAHO B 1930

v Uumepec k npedmMemy - S U3y4aro XMMUIO HE MOTOMY, YTO Npecneayt Kakyt-To
Lienb, a NOTOMY, YTO caM NPOLECC U3y4YeHNsa OOCTaBNSET MHe YAOBOMbCTBUE.
YBneueHue - 3TO BbICLLIAA CTeNeHb MHTepeca.

v’ Co3HamesibHOCMb - XMW MHE HE MHTEepPEeCHa, HO s1 CO3Hal ee HeobXxoaMMOCTb U
yCuUInMem BONu 3acTaensaio cebsi 3aHMMaTbCS.
v’ [IpuHyx0eHue - 1 3aHNMalOCb

MOTOMY, YTO MEHS1 3acCTaBnsAOT

poanTenun, yYnTensi.

© AO "MzpaTtenbcTtBo "lMpoceelleHue”
s




"

BaxxHasa 3agaya yuutens - ¢oopmMupoBaHMe Yy LUKONIbHUKOB
nepBbIX ABYX MOTUBOB Y4YeHMUS: UHTepeca K npeamMeTy U
4yyBCTBa OOJIra, oTBeTCTBEHHOCTHU B y4ebe.

O YT .

InCl, CsCl RbCI merauon HBG Cusﬂ NaCl BaCl, CaCl, SrCl, LCL




) OcHOBHbIC NOKA3aTENY NO3HABATENbHOIO

NMPOCBEHNIEHUWUE
OCHOBAHOG B 1930 “HTeneca
> JlrobonbITCTBO,
» CaMOCTOATENnbHOCTD,
» VHunuymaTtnBHOCTD,

» Bonesble kKayecTBa (yrnopcTBo, HACTOMYNBOCTL, YMEHNE O0OBOAUTb HadaToe 40
KOHLa, CONPOTMBIEHNE OTBIIEKAOWMM BO30ENCTBUSM, QHEPINYHOCTD),

» LleneHanpaBneHHOCTb,

» LleneyctpemMneHHOCTb,

» TBoOp4ecTBO.

© AO "MzpaTtenbcTtBo "lMpoceelleHue”
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o VYcnoBua And passuTva v thopMupoBanna
NPOCBEMERIE  no3HABATENbHOIO MHTENECA YuUaLMXce

lNepBoOe ycroBme - MakCcuManbHas onopa Ha akKTUBHYI MbICIIUTENbHYIO
OEATENbHOCTb yYaLlMXxcq.

BTopoe ycnosune - pa3sutme nosHaBaTeslbHbIX UHTEPECOB U NMNYHOCTU B
uenom. BegeHne yyebHoOro npouecca Ha onTUManbHOM YPOBHE pa3BUTUS
yyawmxca obecneymBaeTt ykpenneHune un yrnybneHne no3HaBaTesibHOro
NHTepeca Ha OCHOBE TOro, YTo oby4yeHne cucteMaTUYeckn n onTumaribHo
COBEPLUEHCTBYET AEATENBHOCTb NO3HAHUSA, €€ CrnocoboB, €€ YMEHUN.

TpeTbe BaXXHOe yCroBMue - 3MOLUOHarnbHas atmocdepa odbyyeHus:.
YeTBepToe ycrnoBue - bnaronpmatTHoe obLieHne B y4eOHOM npouecce. JTa
rpynna ycrioBUM OTHOLUEHUSA «YYEHUK - YUYUTENbY», KYYEHUK - poanTeENnN n
BNn3kne», «y4eHuK - KONnNekTuB». ATUMN OTHOLIEHUAMU N, NPeEXae BCEro
OTHOLLUEHUEM «YYUTENb - YYEHUK» YNpPaBnseT yynTenb.

© AO "MzpatenbcTBo "MpoceeligHme”
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wrocsruere [IN0GNEMbI NPYU peanu3auum 06pa3oBanna

[Hosumusa
00 yUaromerocs

Ca.mopas;ﬂnmn

© AO "MzpaTtenbcTtBo "lMpoceelleHue”
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NPOCBEIMEHUE KMMMHBCH““ 3HG|IGIIMMGHT

OUHOBAHOG B 1930

v" ACTOYHUK NMo3HaHUA aBNeHun,

v' OCHOBa AN BbIABMKEHUS TUNOTE3 U X MPOBEPKMY,

v' EQMHCTBEHHOE CpeacTBO AN (hopMUpOBaHMA NPaKTUHECKNX YMEHUIN N HABbLIKOB,
Pa3BUTUSA Y LLUKOSTIbHUKOB HabnogaTenbHOCTU, NIo003HATENbHOCTUN, MHULMATMBBI,
CTPEMJSIEHMA K CAMOCTOATESIbHOMY MOUCKY U COBEPLLUEHCTBOBAHMIO 3HAHUN,

3KkcnepumeHm criocobcmeyem akmueu3ayuu rno3HasamersibHouU 0esimesibHocmu
ydauwjuxcs, 80CrnumaHuro ycmou4usoz2o uHmepeca K ripedmemy, cbopmMupo8aHUto
rnpedcmaesrieHul O npPakmMu4YecKoM rpuMeHeHUU XUMUYECKUX 3HaHUU.

© AO "MzpatenbcTBo "MpoceeligHme”
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mrocsenenne  ILIKOJIbHbIA XMMUUEGCKUN RCNENUMEHT

OCHOBAHOG B 1930

LUKONBbHBIN 9KCNEPUMEHT MOXET NPUMEHATLCA Ha pasHbiX 3Tanax ypoka, OH
HeobxoauMm Ans Ny4dlwero YCBOEHUA N 3aKpenneHns 3HaHum yvawmxcs. Ho ecnu
9KCNEepPUMEHT CBsA3aH C NOBCEAHEBHOWN XN3HbIO, TO OH NpnobpeTtaeT ocobylto
LeHHOCTb. [MoaTomMy nNpu noabope 1 NpoBeaEeHUN TOrO UM MHOTO SKCNEPUMEHTA
XenaTenbHO y4nTbIiBaTh €ro CBA3b € XXU3HbIO U MPOCTLIMU NPOU3BOACTBEHHbLIMU
npoueccamu.

Hanpumep, NpuU3HaKkm XMMUYECKUX PeaKkLuin MOXHO PpacCMOTPETb NPu NpoBeaeHUN
cnegyowmx nabopaTopHbIX ONbITOB:

OnbIT 1. B3anmogencreme pacTtBopoB COoAbl U HUTPATa Karnbuusa (BblinageHune
ocagka).

OnbIT 2. PactBopeHne okcunaa (rmgpokcmnaa) xeneasa (1) B conaHom kucnote
(pacTBOpeHME TBEPOOro BeLLeCTBa).

OnbiT 3. B3anmogencteune rmgpokapboHata HaTpusi C YKCYCHOW 1IN IMMOHHOM
KNCNOTOM (BblaerieHne rasa).

OnbIT 4. PasnoxeHne rugpookcokapboHata meau (ll) (nameHeHue upeTa).

© AO "MzpatenbcTBo "MpoceeligHme”




" Nunvy YMK B cocTase
NPOCBEIEHUE Mnanb"nm nenecuna vllﬂﬁlluliﬂn

Mpuka3s Ne 345 ot 28.12.2018r. VenyGnénhb

EPYITINTY j g O 4 C.A.V3AKOB
d.I.denbaman 1 _- 1 H.B. MALUHHHA
. g g T -y TTROE

© AO "MUzpatenbcTBo "lpocBellgHue"
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HPOCB?H.[EHI/IE v“eﬁH“““

2. MpogyKETH BREUMOIERCTEILA
METALIOE C KHCAOPOIOM OTHOCAT
CH K OKCHIAM FHIH DepOHCHIAM

4Li + Oy = 2Ligy0;
2Na + 05 = Nag0s,.
OmcEgn B 3TOM CAYyUae HMe

OT OCHOBHEI mnu amdorepHd
XAPARTER:

2Mp + Og = ZMgD;
441 + 309 = 241905,

OTH pPEAKNHE CONPOBOMIANT
cH GONLIIAM TENMIAOBRM 3duber-
TOM H 0UEHE HPHEHM NIAMEHEM,
OOSTOMY NPEMEHRKTCHA ATA HI-
FOTOEAEHHA CHTHANERHEIX DAKET,
thelepeepros, CAMIOTOR (pHo. B6)
H [APYyrHEX  OHPOTEXHHYECKHX
cpegcTE, obpameEEe ¢ HOTODR-
Mn Tpedyer cTpororo cofmoge-
HHMHE NOPABMN TeXHEEN Oezomac-
Puc. 38, HenosTopMMan OKpPacks PECTEHWA, HACOEOMBE, MTUL, MASKONWTRIOUME o6- HOCTH.

YCROENEHE COASPERHMEM CoO0RN OpraHMYBeckiy CoenMHeAl NpogyHT TropeHNA  HeIeds
B HHCAOPOSE MOMHD DACCMATDH-

Puc. 64. Bzawwogectane Puc. 65, Baawsoneictane
Kpacamme memecTsa cogepsaTcd B B opraHEamax HaceHoMmmx. B Mewxcuxe aa HENSIA C XOPOM ®enesa ¢ cepod BATE KAK CMEIIAHHWN  ORCHA

5 = +2-2. +3 -2
| 10{0 ner go mames aps DTHPSLIN KPACHEH KPACHTENE KAPMHH. Ero moBnexans ma Feg0, (FeO - FegOz):
TAN iowenat, oburagmed Ha kanTycax. Kpacurens cogemsuTea Tonbio B ocobmrx

I T oY & oy T IO aFe + 2’0‘3 = Fesl:li.
—4 +4 .
C _8 - C 1 — nponecc okHCTeHA, CH4 = et ) 3. MeTamnmn NpCTRIE BeMecTHA, obpazoeaHHERE ajtemeHTam® LA » ILA rpynm,
3 i 8 B NOAHOM COOTEETCTENH ¢ HAZBAHHEM BTHX IPYNO EraumMofeilicTEYIOT ¢ BoAod c obpazo-
0, — 47 — 20 2 — npomece Boccranosnenns, Oy — OKHCTHTENE BAHMEM IMERDTHE B Bogopogd. B obmesm emge oTH peanHMM MOMCHO JANNCATE THE!

» s

2M + 2Hy0 = ZMOH + Hg, rae M — mesounofi meramns;
M + 2ZHg0 = M{DH); + Hj,

roe M — Mg nmm menoursHo-3sMensHER Merana (pre. GT).

CH4 + 202 = C02 + QHQO.

¥bepgurbcA B TOM, UTO ATOMEl yIJIEPOJA B 3TOH PEAKIHH TEPAKT HMEHHO 8 sileKTpO-
HOB, MOMOMET CXeMa, IJe Ha YHCIOBOM JVie DOKA3AHE CTeleHH OKHCICHHA ATOMOB,

a TAaKKEe HANPABJEHHA H3MeHEHHA BTOH BeJHYHHHI B NPONECccax OKHCIASHHA H BOCCTa- Ans xapaRTepUCTHEN XHMEUECEIX CROHCTE METANNOE BAXHOS SHAUEHHE HMEeT
sl Ty HX OUHGHEHHE B AIEHTPOX HMEUSCKOM DAY HANpEmeHnii:
- o13aua 20K TPOHOE, OKKCICHHEe K, Ca, Na, Mg, Al, Zn, Fe, 5n, Pb, (Hg), Cu, Hg, Ag, An
1 L L L 1 L L L 1 L L L > Mpogenafite OmIELT.
] ] ] ] ] ] ] ] ] ] ]

i
-4 =3 =2 =1 0 41 42 43 44 45 46 47

7

_ - ¥ o o
NPHCOSMHHEHHE WIEKTPOROE, BOCCTANOBISHHES H he npl:lﬁlﬂpb:'_.' 3 R i NACROTHL, B 0 o T 6

OgHO W TO Ke BEIIECTBO MOMET BHICTYIATH B PEAKIHAX H B DOJH OKHCIHTENHd, PECTEOPE MEOHOMD KYNopoca. 3artem OMycTHTe B kaokayn v npobuwpok no 1—2 rpawy-
H B POJH BOCCTAHOBHTENA. mel upHER. Y7o Hafmopsete? JanmauumTe YPESEHEHWA PEAELMA B MONEKYNAPHON W MosHoR
hopMax W OXBPEETERMEVIITE DKMCIMTENEHD- BOCCTEHOENTENEHES DESKLMMW.
%

AQ "WNzpatenbcTBo "MpocBeligHme”
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ITPOCBEIIEHNE

Ponb XMMWK B IKU3HU 00LLIECTBA

Puc. 2. MNpumeHesne anoMMHMA Ha OCHOBE
Bro CEOWCTE: 8 — CaMOnETOCTROEHWE;

6 — pakeroctpoenwe; B — JI3M;

r — NpoOM3B0ACTED oML

Puc. 3. Ponk ¥MMWW B ®WM3HW CcOBpEMeHHOro ofilecTtea: a — dapboposan nocyna;
6 — KDCMETMKA; B — YOOOPEHWR; I — CMHTETMMECKME TKaHW; A — KOMMNLIOTEP, € — NekapcTea

© AO "MzpaTtenbcTtBo "lMpoceelleHue”

Muxamn Bacuneesmy
Nomonocos [ 1711—1765)

Hukonaih Hukonaesw
Ceménoe (1B96—1986)

VCOEeXaMH BO MHOTOM 0DA3AHA XHWMHH, KOTOPAR OpPEgo-
CTABNAET &l CHHTETHUEeCKHe BHTAMMHEI H JeKAPCTBEHHLIES
CPENCTEA, A TAKMKEe MATEPHANK, HeoOXOAHMEIE AJA Haro-
TOBJNEHHA ANNAPATYPhM H NPHOOpPOB, HCIOOMB3VEMEIX /I8
AMATHOCTHKH, JAedeHHA o NOpoHIAKTHKH saboleBaHHI.
Cennckoe XOSAHCTEO HEMEICIHMO Ge3 IpHMeHEHHA VIO-
GpeHHE W CPeACTE 3alIHTH DACTEHHH B HHUBOTHHMX. B nn-
dopManonHOil cepe pONk XHMHEH TOMe SHAMHTEILHA, TAK
KAK HA OCHOBE XHMHYECKHX TeXHOJOrHH COSJANTCH MAaTe-
PHANLI AJMA HOCHTeNeH HAGQODMANNH, A TAK:KEe CpPEICTEa
NNH 8 XpAHEHMA H Nepefad.

Ouepngro, npas Gmn eenurnil Muxann Bacunnesmu
JlomoHOCOE, KOTOpPHIA emié B ganéwom 1747 r. yreepsjgan:
sIlluporko pacopocTHpaET XHMHA PYKH CEOH B JIENA 9eso-
BEUECHHE.. »

A Bor uro crasan o xummu H. H. Ceménos, yuénmIi
XX B., naypeat Hobenesckoil npemun: «Beé Mul cBA3RIBAEM
C XHMHYecKOH HAYKOM: Nporpect B MOSHAHHN OKPYKAKIE-
ro MHpa, HOBRIE METONE €rc NepPecTpoiKH H YCOBEpINeH-
creoBaHnda. H He Momer OHITh E HAIIM OHH COEHAIHCTA,
KOTOPEIR Mor Onl oDOHTHCE De3 SHAHWA XHMHH».

IMonoxHTENRHOE OTHONIEHHE K XMMHH HASEIBAIOT OJHHM
clIoBoM — XeModnana. AHTOHHM XeMohHIHH — Xemodo-
oua. OTpHUATENLHOS OTHOIIEHHE K XHMHH TAKMHE HMEST
CEOH APTYMEeHTAIIHID.

XHMHUSCKOE OJATPASHEHHE OKPYMHAKMedl cpegkl oT-
HOCHTCA K raobaldbHEIM nDpobremMaMm demoBedecTea. Pocr
NPOMLIIIIEHHOND NPOHSBOACTEA H CENLCKOTO XOSHMCTEA,




5 Ponb XMMWK B IKU3HU 00LLIECTBA

ITPOCBEIIEHNE

K SMyILCHAM OTHOCATCH EHPOCOOepMEANIHe OPOIYKTLI OHTAHAA: MOA0KO, CIABR-
KH, CMETAHA, CAHBOYWHO? MACA0, MAPrapHH, MatoHes # gAp. (peEc. 37). HepacTonopHMEIS
B BOAe MHAEAKHe PACTHTEILHLIE H TBEp-
ALl MHBOTHEIE MMHPHE, OONagad B Opra-
HHAIM, OO AeficTEHEM MEeTYH paspyUIawT-
CH HA MeIKHe HalelkkH, 00pazyva BOogHYR
SMYVJLCHED. JTa SMVJILECHA ¢ DOMOITLED ep-
MEHTOR (HANDHMED, JNMHNAIE) TAOPOIEIYeT-
CH 0 IIHOEDHHA B HHPHLIX KHCIOT, KOTOo-
PRI TPAHCHOPTHPYVIOTCH B KPOHE.

B MegHOHHe MHPOKC IPAMOHAIOTCT
IMYILCHH, NOIROISKIIHe OKAZATE 3IHepre-
THYSCKYI) DOAIePEKY oCIalIeHHOMY Opra-
HH3ZIMY, KOTOpPEI® I'OTOBAT Ha OCHOBS DACTH- Puc. 37. XUpoCcoospxalias MOnoYHaR
TEARHOTD MACHA (OMHEKOBOTO, COSBOTD HIH  nNpOOYKUMA — S8YyNLCHIA

Puc. 36, CnosHee sdwipel B NPApoLS.; SpOMITHHECKWE BELLSCTES UBSTOE W GpyETOR, MHEnn-
HEIA BOCK

AQ "WNzpatenbcTBo "MpocBeligHme”




—U__ 3ananna u3 yue6HUKoOB

McnonbayiTe JononHUTenbHYIo MHGOpMaLMIO U BbipaznuTe MHeHWe

Kakve 3HakW rocygapCTBEHHOro OTNWYMA B UapcKoW, COBETCKOW W coBpeMeHHOon Poccuu
W3roToOBNEHLl C NpUMaHeHneM DpunnuadToe? MogroToBeTe coollleHMe 00 OOHOW M3 TakMx

Harpan,.

WUcnonb3yiiTe AONONHUTENbHYIO MHGOpMaLMIO U Bbipa3uTe MHEeHUe

MooroToBeTe CcoOOUWEeHMe Ha Temy «CHMHTETMYEeCKMe martepuansl M MX ponk B COBpPEMEeHHOM
TEXHHKS:.

Mcnone3yiTe AONONHUTENbHYIO MHDOpPMaLMIO U BbIpa3nTe MHeHne

MNoarotoBsTe coobuleHWe 06 OOHOM W3 OparougHHLIX METANnNoB, MCMNONL3YA BO3MOXHOCTH
MHTepHeTa.

JononHutensHoe 3ajaHue

JInMoHHAA KHCIOTA COMEp:KHTCH He TOJLKO B JHMOHAX, HO H B He-
apedLlx A0moRAax, ILIOAAX BHINHH, AToHax cMopoguHinl. OOLACHHTe, MO-
UeMy eé, KAK H VKCYCHYI0 KHCJIOTY, HCIOJALIYIOT B OLITY I8 KOHCepBa-
IIHH, 8 COJAHYI0 KHCJIOTY, HAIIPOTHE, X03AHKH IJId 3THX Hejeill He IpH-
MeHSIOT, XOTH B HAIIeM Kely/Ke COJAHAA KHCIOTA BLIpaGaTLIBAeTCH.

AQ "WNzpatenbcTBo "MpocBeligHme”




—U__ 3apanua us yueGHMKOB

)

1. Y10 Takoe GuoTexHonorwA? Moyemy OHa Tak HA3LBaeTCcA?

2. Kakne 3tansl B pasBuTUMK OWMOTEXHONOIMK PasnMYanT? Yem XapakTepu3yeTch Kawoblii
aTan?

3. HTo npencTaenawT coO0W reHHas MHXEHEepWA, KNOHWpOoRaHWe?

4. Y70 Takoe KNeTo4yHaR WHXeHepwA? Kakux YyCnexoe oda pocTtuarna?

5. 410 Takoe OWONOru4yeckKas WHXeHepua? Kakux YCnexoB oHa goctdrma?

M
" pennre caon v

k CpaBHWTE DWOTEXHONOTMID M XMMWUYECKYID TEXHONOrMi.

Ucnonb3yiiTe AononHUTenbHylo MHOpMaLMIo U BbipaznuTe MHeEHUe

NMogroToBeTe cooblWgHWE Mo TeMe «KNoHWPOBAaHWE W MepcnekTUBRl ero WCNoNe30BaHWA B
MedWUHUHE:.,

1. Ha ynakoBEkax C HWTPOWSNMIONOIHHM KNeeM MMeeTCA NpegynpexgsHue o cobmogeHn
Mep noxapHol GeaonacHoCTW NpW pabote © HMM. DOBACHWUTE, C YeM 3TO CEA3AHO.
2. NpupoaMwe BONOKHA OEMATCH HA PAcTMTENbHLIE W ¥MBOTHRIE. MpUBEEgWTE NpUMepkl Ta-

| KMX BOMOKOH W OXapakTepuIyidTe ofnacTi v NpHMeHoHWA.
L

AQ "WNzpatenbcTBo "MpocBeligHme”
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—U__ 3apauna u3 yueGHUKOB

3. PaccyvTaiTe 00LEM YIMekucnoro raza (H. y.), KOTOpuIA BelDensaeTca Npy cnpToBoM Gpo-
KeHuK 200 kr 8%-HOro pacTeopa rMmioKo3bl. Kakad macca aTWNoBOro cnyupTa npy 3ToM no-
nyymuTCa?

4. Lennonoza WCnone3yeTCcA B NMALWEBOA NPOMBILUNEHHOCTH KaKk go0aeka, NpensaTcTeyiowas
CNEXWBAHWID W KOMEOBaHWIO nopowkooOpa3sHelx npooykToe (kon E460). Mog oedcTBMeM
CONAHOA KUCNOTHl B Xenyake 4YenoBeka NpUMepHo 5 % uenmonoasl rMaponuayeTca. Kakas
Macca MioKo3sl NOMYYATCH Npd rugponu3e ua 8,1 r nonvcaxapupa?

_ ;i
X
NpuMeHUTE CBOM 3HAHWUA |

1. JanuWKTe MONSKYNADHEIE W MOHHEE YDAEHEHWA peakuMi, xapakTepuayiouux ceoicTea
OCHOBIHKWEA
a} MMOopoKCKOa EanuA;
G) rmopokcKoa Sapura;
E] aMmMHaKa.
2. CocTapsTe SNekTpOHHLIA Ganadc Ong YpaeHeHHS pPeakuMi E3anMOo0sicTEMA aMmKaka
C oECHOOM MamAill).
3. MNp¥ NOBEAUEHHOW KWCNOTHOCTH XEMYOKE N0 PEKOMEHOILMK BpaYa NPHHWMEIOT CUDOon
s ANLMArenes | CoONSpEALLMA MOPOKCHUOL AMOMAHKE W Mardus. Ha 48M OCHOBaHO OeACTEME
STOr0 Npenapara, NoOHWXAINWero coosp¥alke KMCNoTL B Xenynke? Hanvwwre ypaHeHWus
COOTRETCTEYOUMY paakuWi, 3Han, YTo Xenynoqdklid COX COOepMHT CONAHYK KWCHOTY.
4. JanviinTe YPasHEHWA DeaxuMi, C NOMOLWESD KOTOPLX MOXHO OCYLWLECTEWMTL CReayssme
NpeBpaLLEHAR;

Ca — Cald — -I:Zaul_‘{]ll-l]n2 o GaCDE S CDE.

L] ! |
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NPOCBEIMEHHUE

QCHOBAHO B 1930

JaJaHud u3 yue6HMKOB

(Euumemuqecuue Kay4YyKu

@ Nodymaiime, omsemsme, BbIN0AHUME...

1. TlosicHMTe, KeM M KOIjIa BHepBele B MHpe Obll paspaboTaH MeTon
MPOM3BOACTBA CHHTETHYECKOrD Kayuyka. CocTaBbTe YpaBHEHHS.

2. Jng nonydeHHs OyTaagMeHOBONO W JHBHHWJIOBOTO KAay4yKOB HMCIONb-
3VIOT OJHH H TOT Xe MoHoMep (cM. Tadn. 16). IloscHWre, nodyeMy 3TH Ka-
VYYKH Pa3iHyaloTcs 110 CBOMM CBOHCTBaM.

3. Hcnonesys tabnuuy 16, cocrapsTe ypaBHeHHWe oOpazOBAHMA XJIOpO-
[IPeHOBOrO Kaydyka H3 2-xjopOyraguena-1.3.

4. OxapakTepH3yiiTe M3BeCTHREIE BAM CHHTETHYECKHE KaydyKH M MOSCHH-
Te, A8 KAKHX TeXHW4YecKHX leneil UX NpHUMeHSIoT.

)

© AO "MzpaTtenbcTtBo "lMpoceelleHue”

@ Modymaiime, omBembme, BbINOJIHUME...

1. CocraBbTe ypaBHEHMS peakliMii, MPU TOMOIIM KOTOPBLIX caxaposy
MOXHO TIpeBpaTUuTh B 3TAHOIL.

2*, YeM oTAMyarOTCs IPYr OT [pyra MNpOLIeCChl TOTYYEeHUs] [IOKO3bI U
caxapo3bl B NMPOMBILILICHHOCTH?

3. B crpye kucnopoma coxrau nsa obpasiia Bemiectsa (H. v.). [lpu cro-
panuu 0.9 r Bemecrsa A obpazosanocsh 1,32 r okcuna yrnepona(IV) u 0,54 r
Boabl. [Ipu cropanmu 1,71 r BemectBa b Beuenunocs 2,64 r okcuiaa
yraepona(IV) n 0.99 r Bonwl. M3BecTHO, uTO MoasipHasi Macca BerectBa A
180 r/mons, a Bemectsa b 342 r/monb. Haitnute mMonexkyisipHbie (OpPMYIIbI
3TUX BEUIECTB M HA30BUTE HX.

4. Beluuciaure, Kakoi o0seM (B nuTpax; H. v.) okcuna ymiepona(lV) ob-
pasyetcs npu okuciaeHuud 0,25 mMonb caxapo3sbl.




—U__ 3apauna u3 yueGHUKOB

Kakag Bopa HasbiBaeTca XEcTkon? KakoBa xmmuyeckasd npupopga >XEcTKOCcTWU BoObl?
Kakme BuaObl XECTKOCTM BoAbl pasnuyaioT? KakoBa MX xMmMuyeckas npupona?

Kak ycTpaHsieTca BpemMeHHas XECTKOCTb BOAbl, a Kak — MNOCTOAHHaA?

Kakoi Bpep, 4enoBeky HaHOCUT XEecTkad Boga?

ot el

2. VlcnbitainTe pacTBopbl Mbina M CTMPanbHOro Nopollka MHOWKaTopHoi Gymaron. ObbwacHuTe,
noYemMy CTUpankHbie NopowWKW NpennodTuTensHee? lovyemy He pekoMeHOyeTcd CTUpka Wep-
CTAHLIX WM3OENWA NopoLlKaMK, NpefHasHa4YeHHbIMKU ONg CTUPKK Xnon4aTtobyMaxHbIX TKkaHen?

1

E:_ - WCNONb3YWATE AONONHUTENBHYIO WHDOPMALLWMIO

15. B 1948 r. weshuapckni xumeg MNayns Mwonnep nomydan HobSenoackys npe-
MMID MO MeOMUMHE =338 OTEPRITHE BeICOKOA addexktuedocT AT KaKk KOHTIKTHOrO
Anas, JNOT — MHCeKTHUMO, NPUMEHEHWe KOTOROrD caelvyac 2anpewexo B SonelvHCTES
cTpad supa. NMpreeowre GoprMyny 3TOMS CoSOMHEHWA. ¥YaHalWTe, © 4eM CBEA3aH Takol
2anpaT, noYemMy uwcnonszoeadke AT cHadana kazanock Gonbwkm Snamom, a obepHy-
noce nNpoSnemMo.

16. KOHUSHTPaUWA PacTRODEHHOMD KMCNOpOOa — BaXHeld NokazaTenk KavecTEa BOOI
B NpUPpOOHOM Boaoeme, CYLLecTEYET MeTon ONpadsneqHds COnepXaHWua PacTROpPEHHD-
ro kmcnopoaa no Buuknepy. Mononeays soamoxHocT MHTepHeTa, HalouTe, C NomMo-
W0 KAEWMX peaKUWiAd onpenandioT pacTeOopEHHLIA KMcnopon no Buuknepy. OOwnacHMTe
ponbk WOOa B 3TOM METOOS.

&/
==
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NPOCBEIMEHHUE

QCHOBAHO B 1930

JaJaHud u3 yue6HMKOB

BONPOCHbI U 3AAHMNA:

© MpencraBeTe Takylo CUATyauuio: B
O[IHOM K3 pEervoHoB PoccMK B OOHO-
Yacbe WCHE3NM BCe BelecTBa WM Belw,
KOTOpble 3T Ham XvMmus. Bol — cneum-
anbHbIA  KOPPECMOHAEHT HOBOCTHOW
nporpaMmMbl  Kakoro-to TenekaHana
(BbIBEpMTE Camu). HanuwMTe cueHapuia
Ballero penoptaxa o6 3Tom cobbitum.

© Bcem wasectHsl cnoea M.B. Nomo-
HOCOBA, CTABLUWE KPbINaThIMK:

«MaTtemMaTuKy Y 3aTeM y4uTb Hafo, HTO
OHa YM B MOPAAOK MPUBOOWTY.

A ONA Yero HYXHO y4uTb XMMUIO?

Kommonesnrt

Hazunauenne

Honorenusie INOBEepPXHOCTHO-
AKTHBHLIE BellecTBa

Obpaayior neny (BXosAT B COCTABE MNOPOMIKOB [Jd PYy4HOI
CTHPKH)

Henonoresusie INOBEPXHOCT-
HO-AKTHUBHEIE BeIlecTBA

Obpaayior neHy (BXogsAT B COCTAB HNOPOILIKOB AJA MAIIMHHON
CTHPKH)

MoHOaMHIHMH B

Pazpymawr DenxoBble 3arpasHuTen# (KpOBb, CJIIOHA M T.1.)

Tpunoaudocdar HaTpus

VMargaer Bojy OYTEM CBASLIBAHMA HOHOB KAJLIUH M Mar-
HHMA B HepacTBOpUMBIE MeTadocdaTs

Kapbounar marpus

CHIHMKAT HATPpUSA

IIpensarerByeT OCAMOEGHHIO HA THAHL COeJHHEHHI eseaa
«psxasoros neera. CoocobeTByer OTCTUPLIBAHMID KHDOBLIX
3arpAsHeHnit

IMepbopatT HaTpus

OrfenuBaerT TKAHL, PA3PYIIAA NPAKTHYECKH BCe KPACHTENH

Cynsgar HaTpus

CrabunuaupyeT MHIOE/ILl ¥ TeM CAMBIM CHOCOBCTBYeT mpe-
NOTBPAIEHUIO OCeJaHUsd 3arpAsHeHUil Ha THaHb

SHUMKIONeaMYeckas CraTbs
«XmmMmmnHeckan CBA3bY
http:/ /www.xumulk.ru/
bse/2994.html

Kak BbipallMBalOT KamHW
http://him.1september.ru /article.
php?ID=199900901

Kakow copmbl atom?

http:/ /him.1september.ru /article.
php?ID=200502011
3aMOpPOXEeHHble 3BYKM

http://him.1september.ru/article.
php?ID=200401901

© Av VISOaTeNbCTBO | IPOCBELUECHNE™

KapboxkcHMeTHINENII0I038

Crabunuaupyer o0pazoBaHUe HeHLI

BONMPOCHI ANA OBCYXOAEHMA:

© [na manedHbkux neterd nioboid Metann — keneso. [Nonpobyire
0OBACHWUTL, YTO MeTanmbl DbIBAIOT pasHbIMKM, YTO WX HENb3A Ha3blBaTh
OOHWM CNOBOM «xKeneson? Hapucyite cxemy onbiTa, KOTOpbIM MOXHO
CONPOBOAWTL Balle OBBLACHEHWE.

© INaypear Hobenesckoi npemin no xumian 1927 . [ BunaHg
nucan B 4acTHoM nrcbme: «[loporoi Konnera, ocraBste, noxanyncra,
Bawm npeacraeneqms o BonbluKMx MONeKynax; opraHU4eckux Monexkyn
€ MornekynapHeiM Becom cebile 5000 He cyulecrsyer. Ecnum Bel xopo-
LD CHUCTUTE Mccnefyemble Bamu nponykTbl, kak, Hanpumep, Kayqyk,
TOra OH 3aKPUCTANNM3YeTCA M 0DHAPYKWUT CBOW HU3KOMOMEKYNAPHbIMA
xapakrep». Ball KOMMEHTapui?

.

BOMPOCbI U 3AAHMNA:

© CamocrostensHo cchopmynupyite
OCHOBHble 0bLLMe MpUHLMNLI OpraHu3a-
UMK XMMUYecKoro npouM3BOACTBA.
MpuBsenute cBOM NpUMEpEL.

© Kak npeacTaBneHHble Ha Cxeme
0BLIMe MPUHLAMBI XUMWHECKUX MPOW3-
BOOCTB CBA3aHLl C 3KOMOTUYECKUMU
npobremami Yenosedectea? Mokaxwute
3Ty CBS3b C MOMOLIBIO KOMIMLIOTEPHOM
npeseHTauMn (OoMH MPWHUMN = OfWH
cnavp,).




(! NNaKTUKOODMEHTHNOBAHHDbIC 3a4aHNA

ITPOCBEIIEHNE

8. HazoBute BaxHenwue MmexayHapoiHsle npoekTel PoccuK, cBAszaHHbIe ¢ pa3Bekon,
TpaHCNOPTUPOBKON M nNepepaboTKon NpUPOOHOro YrneBoaopoaHoro ceipbsd. KakoBo mx
3Ha4YeHWue ONA 3KOHOMWKWM Hallei cTpaHbl U CTpaH — Y4acTHMKOB MNpOeKkToB?

:

1. Yto npepncrtaenget coboit rens? lpuBeguTe npumepsl reneil pasnMYHOro HasHayYeHwua
W pacckaxuTe o HeobxooummocTu cobnipaTe CPOKWM FOOHOCTM KOCMETWYEeCKWMX, MeOdWLWH-

CKMX W MULLEBLIX renen.
2. Yem Boizean addext TuHoana? Pacckakute o Habnwpedun atoro addekra B pasnnydHbiX

HANIHEHHBIX CHUTYaLWAX.
J

H. IlpegnouTe MepH OO SEOHOMHH PACKXOTA TPECHOH BOORI B Ba-
mIeM JOME.
© AO "MzpaTtenbcTtBo "lMpoceelleHue”
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g He NPocTo oNbIThi - PACKPLIBAEM COAENKaHUE KYNCca

NPOCBEIMEHHUE

Yyepe3 IRCNEeNUMEHT

O, C, Tabpiensi
. B, Akcénopa
H. . Qcrpovaon

Terpans nnus naboparopHbIX
ONBITOB H MPAKTHYECKHX padoT

7 Kinacce

mqm
XHMI{JE[

%%7
W & O XD
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7 Knacc:

v' 13 nabopaTopHbIX OMbITOB

v’ 4 npakTtnieckne paboTbl

v' 15 goMallIHUX 3KCNEPUMEHTOB
v’ 21 0ONONHUTENbHbLIN OMbIT

8 knacc:

v' 29 nabopaTopHbIX ONbITOB

v’ 7 npaktnieckne paboTbl

v/ 6 JOMaLUHMX 3KCMNEPUMEHTOB

9 knacc:
v 45 nabopaTopHbIX OMbITOB
v’ 8 npakTnyeckne paboTbl

=



—%_— B nomoib NPV NOATOTOBKE NPOEKTOB

QCHOBAHO B 1930

M.A.

H.10. Cusprosa
H. B. Manwuescxon

BHEYPONHAR @
W, A, CunpHos AESTENBHOCTS.
HCCNEQOBATENBCKME '
W NPOEKTHLIE PAGOTHI

no XHMHH

% CEOPHMK '
UCCNEQOBATENLCKME .

MAPHMEPHBIX
U NPOEKTHLIE PABOTHI
no BHONOIrMK PAEOYHMX NPOTPAMM

NO BHEYPOYHOW
AEATENLHOCTH -

A.B. Jleow ny BHEYPOMHAS
M. A, CrupHos RESTENEHOCTS
A. C. Cassuues

NPOEKTHAS

MACTEPCKAS

5-9

KNACCHI

lMocobusi umerom MOOyILHYIO CMPYKMypPy U
paccyumaHbl Ha 17/34/68 yacoe. Ccbirnka AN ckaumBaHNs:

[TpaKkTUKO-OPUEHTUPOBAHHbLIM 3aJaHNAM

otBoautcsa 60% copepkaHns Nnocodbunn, TeopeTnyecKkomMy
matepuany — 40%.

cnonb3oBaHne nocobun no3BonaT negarory
peann3oBaTb NPorpamMmbl BHEYPOYHOWN OEATESNTbHOCTHU
6e3 npuereyeHna JONOSTHUTESbHBIX MaTepmnarnos.
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ITPOCBEIIEHNE

bONbILUHCTBO COBNEMEHHbIX 3KONOIMUECKUX NPo6nem CBA3aH0

C XMMWUUECKMM 3arpasHeHneM OKkpy:KaloLLen cpeabl

Bsanmocss3b HeGiaronpusaTHeIX akTopos okpyxaomeit
npupo/Hoii cpeasl (OIIC) u 3a6oeBanmii yesoBeka

Ne
1.

Boaesuun

®Maxkropsl OIIC, ux Bhi3biBaonHe

3J10Ka4eCTBEHHDIE
HOBOOGPAa30BaHMs

DO =

. 3arpsi3HCHHE BO3/JyXa KaHIEPOrcHaMH

. 3arpsi3HEHME MUK U TUTHEBOI BOZbI

. JH/IEMIYHOCTD* MECTHOCTH TI0 MUKPO3.Ie-
. He6naronpustHblil cocTaB 1 3KECTKOCTD

. Vlonnsupyionast paguanus

HHUTPAaTaMH U HUTPHTaMH, MECTHLHIAMU U
JIPYTHMH KaHIIePOTCHAMU

MCHTaM

MMUTHEBON BO/Ibl

ITeuxuyeckue
paccTpoicTBa

_ o A W

=W N

. CymMapHbIif ypoBeHb 3arpsi3HEHUS BO3-

. HIym
. DNCKTPOMArHUTHBIE [10JI5E
. 3arpsi3HeHNE CPCABI AA0XUMHKATAMU

AyXa XUMHYECKUMHU BEI[eCTBAMU

bose3nu

@akropsl OIIC, ux BbI3bIBAIOLIHE

[TaTosiorust 6epeMcH-
HOCTH U BPOX/ICHHDIC
QHOMaJIHH

. 3anH3HCHI/IC BO3/yXa XUMHUYCCKUMHU

BCIICCTBaMHU

5 SJICKTPOMaFHI/lTHbIC 11oJ1A
5 BQFPHSHCHHC OKpYJ KamwluICcH CPpCAbI

Iym

. Henpocratok mnan 136bITOK MHUKPO3JICMCHTOB

B MPOAYKTaX NMUTAHUA N MMUTHCBOH BO/IC

. Vonusupyiomiast paguanus

Boseanu cucTeMbl
KPOBOOGPAIICHUS
(cepaue, cocympr)

-y LW

. CyMMapHBIil MH/CKC 3arPA3HEHUS BO3/Y-

Xa XHMHUYCCKUMH BCIICCTBAMU
ym

. DJICKTPOMATHUTHDIC TI0JIS
. CocraB nutbeBoil BoAbI(M36BITOK XJIOPH-

J10B, HUTPATOB, ITOBbINICHHAA )KCCTKOCTIJ)

. DHACMUYHOCTb TCPPUTOPHH 110 MUKPO-

anementam (Ca, Mg, Cu u ap.)

3 BanHBHCHHC TIPOAYKTOB ITUTAHUSA HECTH-

ujiaMn

. Kimumat: 6pIcTpOTa CMCHBI TTOTO/IBI, YUCJIO

JIHEH ¢ ocaKkaMu, mepemnajpl atMocdep-
HOTO [1aBJICHUS

boaeann

Maxkropsi OIIC, ux BbI3bIBAIONLHE

Bose3nn opraHos
JIBIXAHHS

. 33Fpﬂ3HCHI/IC BO3yXa XUMUYCCKHUMHU BC-

mectBaMi (0CO6EHHO OKCHIAMU YTJIEPO-
Jla 1 CEepbI) U MbLIbIO

. Kiumar: 6picTpoTa CMEHBI TOrO/bl,

BJIAY)KHOCTb, BCTCP

. ConnasbHbie YCJIOBUA: XXUTHUILE, MaTECPH-

aJIbHBIN YPOBCHDb CEMbHU

. 3arpsi3HEHUC BO3/IYIIHOI CPCAbI MCCTH-

nuaaMu

Boaesuu xkposu

. :‘)HL[CMII‘IHOCTI) TeppPUTOPHH 11O MHKPO-

3JICMCHTAM, 0CO6CHHO XPOMY, KOGAIbTY,
Xeaceay

g aﬂCKTPOMaFHIITHbIC I10JIA
. 3'(1[‘pﬂ3liCHHOCTb ITUTHCBOM BO/IbI HUTpPa-

TaMH U HATPATaMIL, [TCCTHIIM/IaMH

Bousesun moucrosio-
BbIX OpraHoB

. Heaocratok i n36biToK MILKPO3JICMCHTOB

3arpsianeHuce arMocepHOTro Bo3Tyxa

. CocraB u JKCCTKOCTDb MUTHCBOI BO/bI

Bonesnu opranon
MMUIIEBAPCHUS

[N

. 3arpsi3HCHUC NMPOJAYKTOB MUTaHUSA U

MUTHCBOM BO/IbI SIIOXUMUKATaMU

. DHJIEMUYHOCTb MECTHOCTH I10 MUKDPO3JIC-

MCHTaM

. CoumasibHble YCJIOBUSI: MaTCPHAIbHbIN

YPOBCHb, JKMJIMIIHBIC YCIOBUS

. BanHBHCHHC BO3yXa XMMHUYECKUMU BE-

ectBamMu (0CO6EHHO THOKCHIOM CCPBIL)

. He6aronpusiTHBII COJIEBOI COCTAB MUTh-

CBOI1 BO/bI, IOBBIIICHHAS €C XXCCTKOCTD

. Iym

© AO "MzpaTtenbcTtBo "lMpoceelleHue”

Bosieann sHA0KpUH-
HOH CHCTCMBI

w = s W

[Iym

. 3arpsizHeHuC BO3ayXa, 0COOCHHO OKCH-
JIOM yraepoja

. DH/ICMUYHOCTb TCPPUTOPHH 110 MUKPO-
3JICMCHTaM, 3arpsI3HEHHOCTD COJISIMHU
TSDKCJIBIX MCTAJLIOB




ITPOCBEIIEHNE

¢ ‘ NNOeKTLI ¥ MCCNeA0BaHUS

Mpedroxxume yueHuKam nonpodoBame
OUEHUMD, DEUCMBUMEADHO AU PYUHAS CIMUPKA
IKOHOMUYUHEE U IKOAO2UYHEe?
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v HanpaBneHud NPOeKTHOU U
[IPOCBEIEHIE MCCNneaoBaTenbCcKov patoThl

Ima «y)XacHasi» 2a3upoeKa:
mak Jsiu ece rnJjioxo u rnoyemy?

BbiTyeT nereHaa, 4To C NOMOLWbLIO KOKa-KOfbl MOXHO yAAaNuUTb HaKUTb U pXaB4iuuHy. lNpeanoxure
y4YeHMKaM paccuymTaTb KOHLUEHTpaLuIo pacTtBopa JIMMOHHOM (K NpUMepy) KUCIOTbI, UCMOSb3yeMon Ans
yAarneHus HaAKUNU B YanHUKe, CPaBHUTb C COCTaBOM HanuTKa U caenartb BbIBOA, MOXHO Jn
MCNONb30BaTb C 3TOM Liesfibio KOKa-Kony. BbiBog noATBEpAUTL pacyeTaMm U ypaBHEHUSAMU peakuum

© AO "MzpaTtenbcTtBo "lMpoceelleHue”




v HanpasneHya NNOGKTHOU U
MPOCBEIIEHHUE nccneaoBaTenbCcKou patorThbl

lllokonad: copum unu He 2copum? Bom, e 4em 8orpoc

© AO "MzpatenbcTBo "MpoceeligHme”
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— U NN0eKTbI U MCCNeA0BaHUS

TTpedsroncume Y LeHUKAM NODYMamt 0 npodLeume cBanok w Opyeu
uemotHuk ol 3azpazreruis noBst 6 kormexeme Bstpaw, ubaruns
CENMCKOROFANMBLHH O NPOOdY K,

OCHOBHbI® MCTOYHUKW 3arpPsA3HEHUS TPYHTOBbLIX BOA

/

""”‘"“ § \\\\\\\\\\\ e

Y 1 R
m K
E"‘“‘ HE BopoHoCHs ropv@oHT (CONeHan BOfa) CHBAMHAD
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5
mrocsemenne 171l BbICOKOMOTUBMDNOBAHHDIX YUaLuXcA

YMK lNy3akoBa C. A., MawHuHon H. B, Y4yebOHble nocobusa O. C. NabpuensiHa,
NonkoBa B. A. U. I. OctpoymoBa, A. H. JIéBKUHa,
0515 yrry0rneHHOro n3yyYyeHnsa XMmMmn B C. A. CnaakoBa
MeanKo-61onornyecknx Kknaccax ansa yrnybneHHoro n3yydeHns xmmmm
OPFAHVYECKAS OBIAS

XMMVIH XVIMI/IH

Xnmua XM

Y4yebHble nocobusa PyasutucallE.,
Penbamada P.I. ansa yrnybneHHoro
N3yYEeHUsT XUMUKN B MHXEHEPHbIX Kraccax
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5
mrocsemenns  JLJ1A1 BbICOKOMOTUBUNOBAHHbBIX yUaLLMXCA

YHuBepcarnbHble 3aga4YHUKU ANeKTUBHbIE KypCbl

C6opHuK 3a0A04

U YNPa>KHEeHUH

BUOAOTUA
PUSUKA

XUMUA

C6opHUK 30404
U YNPOXXHEHUH

O@’

C6opHuK 3004
M YNPaXHEHUH
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QCHOBAHO B 1930

1.1. ina npoxoXxaeHusa utorosoun arrectauum B popmarte EIMN3

e cofepxaHune y4eOHMKOB BKIOYaeT Bce Bornpockl cneundukaumm KMMos;

e Yy4ebHMKM NO3BONAOT CAMOCTOATENBHO NOATOTOBUTLCA K NpoxoxaeHuto I'MA
e BKJ/HOYAOT NMPOAYMaHHYK CUCTEMY 3a4aHui, NO3BONALLYI0 3(EKTUBHO

NoAroToBUTLCA K ycnelHon caave EIN3
NPOBEPLTE CEOWM 3HAHMWA

1. Kaxwe seuecTea HasLIBawT ankadHonamw? Kaxopa obuas dopmyna cosaumHeHui
aToro knacca?

2. Kakme TWNkl M3OMEPWK XapakTepHsl ANA ankadonoga? Hanwwwie cTpykTypHee dop-
Mynel cnupToB coctaBa C,H,,0 ¥ HasoBMTE MX N0 MeXAyYHapOAHOR HOMEHKNATYDE.
Hanuwmre cTpyETYpHEES HOpMYNEl ABYX NPOCTEX SHOUPOE, UMEIOLLMY TAKOR e CoCTaB.

3. Kakue o0WMe NPOMBILNEHHEE CNOCOGE NOMYYEHWA ankaHonoe Bkl 3HaeTe?

4. OGBLACHWTE STUMONOTAKD TPUEMANLHLIX HA3BAHWMIA CNMPTOB, WUMEILWMX DOPMYNk
CH,OH » C,H-OH.

NPOBEPLTE CBOW 3HAHWHA

1. CpaBHWTE CBOACTEA KOHUEHTPUpOBAHHOW W pa3taBneHHOR cepHol xucnoTe. CeowM
BLIBOAL NOATBEPAWTE YPABHEHWMAMK COOTEETCTEYIOLMY peakiwi,

2, MoveMy COBAMHEHWA, B KOTOPLIX CTENeHL OKMCNeHMMA Cepl pasHa +6, NpoasnmoT
TONBKD OKMCNMTENbHBIE CBORCTBAY ADryMeHTHpYATE OTBET YDaBHEeHHAMM peaxiini.

3. MNoyemy cepHas kucnota obpaszyer gea paga coned? CpaeduTe W

4. OOLACHWATE, KAKMM 00pa3cm CEORCTEA COEOMHEHWE, B XOTODLIX CTENEH: OKWCNEeHMA
Cepbl +6, BENUAIDT Ha NDUMEHEHWE 3THX COSOMHEHWA,

5. Bcnomuwute cxeMy NPOM3BOACTEA CepHON KMCNoTel. Kakme OGWME HAYYHBIE NDWUH-
E WMNLl NPOM3BOACTBA MCNONL3YIOTCH NPM &8 nonyyeHun?

© AO "MzpaTtenbcTtBo "lMpoceelleHue”
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3HaHue NOHATUMA,
dopMynMpoOBOK
3aKOHOB, OCHOBHbIX
NONOXEHWA Teopuu,
KOTOpble 4acTo
Heobxoaumbl AnNa
BbINOMHEHUSA NepBOW
Yyactu ElNS.
npueeaeHbl B pyopuke
«lNpoBepbTe cBOU

. 3HaHUAY y
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1.2. [InAa nocTtynneHusa B By3bl MUpoBOro ypoBHA (MI'Y, CIIol'Y u
Ap.).

Nonucynbdugb!
Obuyan xumus Tuocynbdar HaTpma
Kap6oxunel nepexogHbix MeTannos
Bop. Tpudropug 6opa. Opro- u TeTpabopHan KMCAOTBI.
Tetpabopat HaTpuAa.
Mpumepbl coeguHEHMM KPUNTOHA U KCEHOHA
MpeacrasneHme 0 MarHUMOpPraH UUECKUX COeaAUHEHUAX
MNpeacraenenmna ob antomocuamnKaTax

NoxAaTHe 0 MonekynApHbix opbuTananx

OcHOBHbIE TUMbI KPUCTANNUYECKUX peLleToK: Kybuueckue u
reKkcaroHanbHboie

JHeprvA aKkTueaumm

Teepapie pacteopbl. Cnnasbl

MpoToHHbIE KMCNOTLI, KUCNoTbl JIbrouca

PasHoBecue mexay voHamu B pacTsope v Teepaon ason.
MNpowvsseneHune pacTBOPUMOCTH

KoopauHauuoHHoe unucno. KoHCTaHTa yCTOMUMBOCTH
KOMMNEeKcoB .- }

OpraHudecKkas XMMmHua
Koxdopmepsbi.
NoHATHE O KEeTO-eHONbHOWU TaYyTOMEPUH.
OKCUKMCNOTBI: MONOYHAEA, BUHHAEA M CANULMAOBAA KUCNOTDI
Oucaxapuabi: uennobmosza, mansrosa, caxaposa

=

|
| MHorue BONPOCHI Nporpammebl 40MNO/THATENbHbLIX BCTYMUATE/IbHbIX MCNbITAaHUN MIY, He

Laxop,ﬂume B EM3, HaWAM oTparkeHue B AaHHbIX y4yebHUKax

© AO "MzpaTtenbcTtBo "lMpoceelleHue”
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2.2. InA nOHUMaHUA rnyooKux
NPUYNHHO-CIeACTBEeHHbIX CBSAA3eHn
MaTepuana, KoTopbIn UHa4ye
HY)XHO MeXaHW4YeCKU 3anoOMUHaTb.:

« [lporHoa peakunoHHon cnocobHocTu!

2. NPONHO3 PEAKLUWOHHOW CNOCOBHOCTH ANBAErMAOB

Xumuieckue cpoficTha WILACHILION OnpeaeisoTes COACPAIHHCM B MOICKYAC
dyukuHonaLHoN KapOommakiof rpynm. Hamiemme anofinoll caan Mexdy aro-
MAMH YITIZPOIA W KHCIOPOAA NOIROASHET NPLANGIOENTL, 9TO I8 KapOoHILHKX
COSMMHEHHN XapaKkTepHbl peaxyun npucoedunenus.

B oramime or KparHol yraepoa- yraepoanof casn B akeHax anofnos cusih
YIAePOA—KHEIOPOA CHILHO noaspuas. 3nanmeinikil nosokHTerkidi Japa1 wa
ATOME YITIEpOia YKAILRAET WA TO, YTO NPHCOSIMHIIOIIHACE PEAreHT JOTKEH HMETH
HYKACOMWIBHER XapakTep. MOoXHO NPEANOICKHTE, YTO PEAKUMH NPHCOCIHHEHHH
no kapGoiIRiol rpyTine GYIyT HOCHTE XAPAKTED Myrteogiinnoso npucoedunens.

CnporvoIvponaTs JApyrie XHMHYECKHe CROACTRA ATWeriaon nam Oyaer ao-
CTATOMHO CAOKHO, NONTOMY NPHBEIEM MY KAK KOHCTATALMNIO SKCNEPHMEHTUTRHKX
ANHHBIX.

Hyxneodiuikioe npucosampeiing — MepRas CTIvIHS APYTHX Raznefimn peak-
WHA ATWIETHAOR — peakuuli Kondencayuu, B penawtaTe peaknmil npHCOSTHHEHIA
KAPOOHWILHAN ITWIINA 3A4ACTYIO [IPCRPAILIACTCH B NWIPOKCHALHYI. Ecin npuco-
eAMHmIom s HYKIeogI1 MMEET NOABMAHER JTOM BOIOPOLA, BOIMOKHO OTI-
IeHHe MOASKYI BOML ¢ ofpajonasiesM npoaykTa koiaencainn. (o Takomy mymi
NPOTEKAST PEakilHa [IRYX MOJSKY] ATkierniia Mexay cofoll — xpomowosas Kok-
dencann:

S OH

C
H” “NuH H

FPOAYET KOHAEHCAITHN

SC=Nu + H,0

AQ "WNzpatenbcTBo "MpocBeligHme”
.

2. NPOrHO3 PEAKUMOHHOW CNOCOBHOCTH APEHOB

bewzon w ero romonorn CYMIECTREHHO OTAHYAKOTCH NO XHMMHYECKHM CROM-
CTBAM KAK OT MpeleibHbiX, TAK H OT HeMpeleibHeiX yraepogopoios. [Lis npe-
JelbHBX YIMEROIOPOIOR XapakTepHl Peakilii, MPOTEKAIHE N0 PaiHKAILHOMY
MEXAHHIMY. benioasHoe KLU0 B YCAOBHAX, THAHYHLIX A8 PpadHEKATbHLIX pe-
akuitfl, veroftunno. XapaktepHoft weptofl HenpeaeabHuX YIACROIOPOIOE HRAAETCH
HX CKI0HHOCTH K PEaKilHAM NpHcoedHHeHHA ¢ o0pajoBaHMEM HACHILCHHLIX CO-
eAHHennil, a Takke K okucaennw. Bewszon, Ovayun GOpPMATEHO HENpPEIEALHLIM
BEILECTROM, TEM HE MCHEE BOCCTAHARMTHBACTCH H OKHCANCTCH ¢ TPYAOM, peaKilMH
MPHCOCAHHECHIA IR HEMO He XaApaKTepHBI,

B uém xe npuanisl Takoro HeoOuMHOMO XUMRYCCKOro noseacHun Gewiona?
Heno s Tom, wro ofpatonaHne ¢AHHON T-MEKTPOHHON CHCTCMB B ApOMATHYE-
CKMX YDICROAOPOAAX SHCPreTHUCCKM BurogHo. Ecam npeactanmth, UTO HECye-
crRyiOmMA  (rHnoTeTHYECKHA) LHKNOMEKCATPHEH ¢ YepeayiolIMMKCH ARONHLIMK
H OAMHAPHBIMK CRAIAME NpeapaltacTes B GCHION © APOMATHYCCKHM XapakTepos
cpfacl, T Tako#l npotlece AGKEH NPOTEKATh ¢ BRUICACHHEM IHAMHTEIBHOMO KO-
AHMECTBA IHEPIHK. DTa 3Hepris (¢€ HAILIBAIT JHCPriHch JeNOKAIHIAINK) CO-
cramisier okono 150 klbx wa mons Gendona:

- ©
—_— + 150 xJlx
\\)

I IOTEKCATPHEN Geryan

B cunam ¢ smim aan Genaona HanGonce XapaKkTepHbl peakimm, NpoTekamume
¢ COXPAHEHHEM aPOMATHUCCKOR cHeTeMbl. OUERIINO, YTO HT0 PEAKUNM JaMele-
HUS ATOMOB BOTOPOIA B €r0 MOIEKYIE.

AJKEHAM M ATKaaHEHaM, CcOepRAIMM (BpParMeHTH MOACKYA ¢ BhICOKOA
WIEKTPOHHON TUIOTHOCTHIO B RIAC AROAHLIX CRAICH, MPHCYIIH PEAKIIMH, NpoTe-
KAloWiMe MO AMEKTPOGHALHOMY MEXAHHIMY. ATAKYIOUIAS AROAHYIO CBAIL PeaKii-
OHHAA HACTHIA AoNXHA ObiTh WIEKTPOMIIOM, T. €. HECTH YACTHMHBIA MONOKH-
TensHbif Tapaa. C GonLmol REPOATHOCTLIO i UIA APOMATHUECKOTO KOALLA MOXHO

NPEINoNoKHTE NPOTEKAHHE PEaKuml MMCHHO MekTpodiLIBHOND XapaKkTepa.
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2.1. ins Gonee rnybokoro oCBoeHUsi TeOpPeTUYeCKUX NpeacTaBneHnin B XMMUK:

e MexaHn3mMbl XUMMUYECKUX peal{u”ﬁ :4. MEXAHW3M PEAKUWA SNEKTPODUSIbHOINO NPUCOEAWHEHWS

PacemaTpuBas ICKTPOHHOC CTPOCHHE WIKEHOB, MBI BhUIBHHY/AM FHOOTEIY,

HTO ATH STHACHOBMX YIACHOAOPOAOR JTOTAKHEI OhlTh XApaKkTepHb p(‘lliﬂll-lll WK =

H@ I'Plldll-lﬂlnllﬂ-!'ﬂ NPHCOCIRRCHAA, Peakumn Takono THNA NPOTEKAKT 10 CYMMapHO-
MY YPARHCHHD

CH;=CH, + HX — CH,—CH,X
B uém zakniouacres MEXaHMIM TaKkux peakuuil? Ha neprofl cTaiMM BIanMo-
H," “‘\ CH ACHCTRHA MEXIY MONCKVION ankeHa W ME‘KTN&II*L‘!HIHM PearcHTOM (B JaHHOM
'."'-.. ,.-"" 3 Cyuac KaTHOHOM ROJAOPOOA, NOHRTHIOILHAMCH B PEIYALTaATe rETCPOINCHHOM pas-
T ks puina caan H—X B pearenre: HX —= H' + X7), ofipayerca npomexyTouHas
H/ \H YACTHIIA, HATLIBACMAN M=-KOMILICKCOM:

CH,=CH,+ H — cu,Tcu,

+
H
M=KOoMILIeKC

Pue, 20. OdGpaszosanne ;
Jatem KaTHOH BOJOPOAA a4 CYET BAKAHTHON OPOMTANM <BHITHIMBACTs WIEK-

#-SOMBIoNCA TPOHHYIO NApy T-CBATH, 06PaTy KORLICHTHYIO O-CBHIb ¢ OXHHM W3 ATOMOB YIfie-
pona sriwiena. OOpasyeTcs MACTHUA, HECYHIAs NOJOKMTEIbHLIA 3apal Ha aToMe
YEIEpOIa — TAK HAIbBACMBIA KaphoKaTHON:
g+ - 8t b ; : ; vt
CH,~CH=CH, + H" === CHl—CHTCH: Rl S,
| H* KapBokaTHon
INI T=KOMILIEKS

KapGokatHosl npeicrawsiior coboit upeassiMaiHo HeyCTORUMBBIE YaCTHLLLL,
KOTOpbie cTalWINIMPYIOTCA NYTEM TPHCOSAHHEHHN HOHA C TPOTHROTIONOAHBIM
JHAKOM, R PACCMATPHBACMOM cayuae aHMoHa X .

CH,~CH} + X~ —» CH,~CH,X

AQ "WNzpatenbcTBo "MpocBeligHme”
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Haiu othvuManbHbIN CAUT

https://prosv.ru/

INEKTPOHHEIA YUEEHHK
OCTOPOMHO - KOHTPADAKT!
C®EPEI

MOR EYOYWAR NPOSECCHA
OUCTAHUWMOHHOE OEYUEHWE

0O0O0O0O0O0

KNKUYEELIE COELITHA

OOWKCNLHOE OEPAI0BAHWME
HAUANBHAR WKOMA
300POBO BEITh 3N0POBLIM

PYHKLUMOHANEHAR
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o
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CEPHA «2ALNAYHHKS

NUTEPATYPA NINA BETEA C 0B3
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NWTEPATYPA 0NRA OETEW C 0B3
Q (MHTENNEKTYANBHBLIE
HAPYWEHHWA)

NWTEPATYPA ANA
0O HAUWMOHANBHBIX WKON W
MWTPAHTOE

AHTTHACKWA ASLIK
MCTIAHCKMA A3LIK
HEMELIKMI A3LIK
GPAHLY3CKHA AJLIK

HHTEPHET-XYPHAN
«MHOCTPAHHBIE R3bIKW»

EXPRESS PUBLISHING
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CraHb y4YacTHUKOM
Knyba yuuteneu

7 UktepHeT-marasnH |5 Karanor

@ roe kynute

+7 (495) 789-30-40

O rpynne KoMnaxui

O EN

Otkpbitas %
PaGouune
3KCnepTusa fporpaMMbl Axapemusa -
MNpoceewexue -
yqeﬁum(o_a ns yunTenei pocRsLy
W nocobui
J
MexayHaponHlit Mpesentauuu, ‘
KOHKYpC Byknersl, A

Ypoku MNobeawt croR
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B Haw othvuManbHbIv napTHen B HoBocuGUNCKe

NPOCBEIMEHHUE

QCHOBAHO B 1930

CnboBepk — ogHa 13 KPpynHeULWnNX onToBO-PO3HUYHbIX
komnaHum B CMOMPCKOM pernoHe

CU6BepK NpMHMMaeT 3aKa3bl Ha NOCTaBKY y4e6HO-MeToAUYeCKOM NMUTepaTypbl, INEKTPOHHbIX YYeB6HbIX NOCOBUN,

HarnaaHbIX NOCO6U, MeTCKOM U XYy oXKeCTBeHHON NUTepaTypbl ANg 6U6NIUOTEK U APYIUX CPeACTB O6YUYeHUs.

B Cn6Bepk pabotator TP MHTepHeT-MarasmHa:

PO3HUYHbINM C NOMIHLIM acCOpTUMeHTOM - sibverk.ru
OnNTOBbIA KaHUuenAapusa - shop.sibverk.ru
ONTOBbIA KHUIM, UrPbl, OTKPbITKK - book.sibverk.ru

MHCTpYKUMEA NO MONb30BaHMIO MHTEPHET-Mara3mHoM - https:/sibverk.ru/instruction.html

B Cn6Bepk paboTtaeT Toproso-BbiCTaBO4YHbIMA 3an No agpecy yva. Jiunenuas 114/3, rae ana Bac:

v MNoCcTOAHHO B HANWM4YKMK Ha cknage bonee 50 ThiC. HAMMEHOBaHMI KHWXHOM Npogykummn Bonee 50 n3naTtenbCTe;

v MonHLIK accopTUMeHT y4yebHKoB MefepallbHOro rnepeyHd, 3MeKTPOHHbIX y4eBHbIX Nocobui, yyebDHO-MeTOANYEeCKOW NUTepaTyp.l,
HarnggHelx NocobwWi, KapT, CNoOBapeM, CNPaBOYHMKOB, 3HUMKNIONEOMIA;

v Eonblwon BLIOOR OTKPLITOK, MRaMoT, Pa3BUMBaOLLMX UMp, UrpYyLLEeK;
v KoMnnekrtauva 3aka3oe yyeOHbIX 23aBeeHni, OMONMoTeK M OeTCKUX cafoe;

v [MONHBIK aCCOPTUMEHT KaHUENAPCKWUX TOBApOB OT POCCMACKMX U MUPOBLIX NPOW3BOAWNTENEM.

© AO "MzpaTtenbcTtBo "lMpoceelleHue”




BJIArOgAPUM 3A BHUMAHME!

B npeseHmauuu ucrnosib308aHbl homo u Mamepuaribl, PacriofioXXeHHbIe 8
ceoboOHoMm docmyrie 8 cemu MIHmMepHem

«Bee mpaBa saummensl. Hacrosamas ua(opManus sBisercs KOHOHICHIMATLHOMN, MOXKET
COZIEPKATh pPe3yAbTaTHI HHTEIUICKTYaIbHOH JNEATETBHOCTH H/HAITH CpeAcTBa
HHIMBHAyanH3auuy, npunHaanexamme AO «M3garensctBo  «Ilpoceemenne» (OI'PH
1147746296532), nepconanbHbie JaHHBIC (U3MYECKHX JHI, a TaKke HHOOPMAIHIO,
ABJIAIOLIYIOCA KoMMepdeckorn TahHOd AO «HM3jarensctBo «IlpocBemenuey. Mudopmanms
a/[peCoBaHa B ICYATHOH WM SNCKTPOHHON (QopMe HCKIIOYATENLHO JIHIAM, KOTOPBIM OHA
npenHasHaueHa. Ecnn Bl He aBnserech aapecaTtoM WM NOJy4nIM HHGOPMALIHIO 110 OmHOKe,
Ipockda He3aMEJIUTENIBHO COOOIMTE 00 3TOM OTNPABHTECII H YAAINTh BCE KOIMM 3THX
MaTepUAIOB, KOTOPBIC MOI'YT HAXOXHTHCA HA Bamem cepBepe MM YHUUTOXUTH (H3UUECKH.
Hukakas qacTs HHQOpMann He MOXeT OBITh CKOMMPOBAaHA, PACKPHITA HiH pacipoCTpaHeHa B
KaKoii ObI TO HU Ob110 opMe U KaKMMH Gbl TO HU OBLIO CPEACTBAMH, BKJIIOUAS PasMeElIEHHE B
CeTH VIHTEpHET H B KOPIOPATHBHBIX CETSX, a TAKXKe 3anucaHa B namats DBM, s yacTHOrO
HITH 1TyOTHIHOIO MCIIONIL30BaHHS, 6€3 TMCHLMEHHOTO Pa3pellieH s BIAJIENbla ABTOPCKHX IIPaB.
© AO «M3narenscrso «IIpocsemenne», 2019%* »

Beaywuun metoauct LUMII NMneyvoBa Onbra NappueBHa
TenedoH:+79851708839;

E-mail: OPlechova@prosv.ru




