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AATOSICHNTEJNBHAS 3ANTNCKA
Hannas pabouast nporpaMma 1o ximun st 8-9 kracca (vriryGnenusiil ypoBens) pa3padorana Ha OCHOBE:

DenepanbHOro rocy AapeTBeHHOr0 00Pa30BATENIBHOIO CTAHAAPTA OCHOBHOTO 0011ero o6paaoBaHnsz (vrs. Hprkazom Muuucrepcrsa o0pa3soBaHiis
i Hayku P® ot 17 nexabps 2010 r. N 1897 ¢ usmerenmisivMu 1 JIOTOTHEHIAMH OT 29 nexabpsa 2014 1., 31 gexadps 2015 v, 11 nexabpst 2020 ).
(DTOC Q0O). ‘ '

ATEHLROH DPOTParMbl CCHOBHOTO OOIIErs GOPaso

GepepansHoil 0Opase

BEHB) COCTABJIEHA HA OCHORES

T REIAFN AEITTeTN A
XUMBM OCHOBHOIQ O0IECro oong

OCHOBHOTS O0UIErD Of AHIISL IPeNCTARCHHBIL B 3¢
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DOMOIIM VHUTCIIO B CO3AGHHH pa00HeH NporpaMmbl 110 YHSOHOMY
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WGy OpERCTaBaCcHIe O Ueliax, o m' i CTpaTeritn QUYHCORUHA, BOCIMTARMG M Pa3BuTHs ('j‘-;?}"‘».TZ'iii)iii}iKCf-i CpeUCTBaMHK

}»"L}e‘."f;H{)l'if? OoeamMera, DOpoReiseT - pbsizarensHoe IPEAMETHOE COIEPKante, €ro CrpyxTypy no pasziaciaM v TemMam, PAcHpEACIICHHUE 110 KJTacCaM
PEKOMCHAYCMY O HOCHCLOBATCALHOCTE U %\/‘iLHHFX XUM#H C YHETOM MEKTIDCIMCTHBIX M BHY1 TpHITPEIMETHBIX \f.‘[%}i')f‘flvﬂl, JOTUKIT Y 4edHOro Q)’IpOLI@CCﬂv

BO3PACTHBIX 0cOGEHHOCTEN 00V HAOIHXC. B MporpamMue 10 XUMMH YIHTHIBAIOTCS BOIMOKHOCTH Y4eGHOIO NPeiMeTa B peaiusatni TpeboBaHmii
K NJaHEDYCMbIM JIMYHOCTHBIM, METANPEAMETHBIM ¥ MPE/METHbIM Pe3yjbTataM OOyHeHMst ¥ B (DOPMHPOBAHUM OCHOBHEIX BHIOB y4eBHO-
NO3HABATENbHOI AEATENHHOCTH 00y YAIOIIErocs 1o 0CBOCHHMIO YHEOHOTO CONEPKAHMIS,

Visyuenne Xumun Ha ypoBre OCHOBHOTO obmiero o6pa3soBanis OPHEHTHPOBAHO Ha OOIICKYJILTYPHYIO HOMIOTOBKY, HEOOXOMIMYIO Allst
 BLIPAGOTKH MHMPOBO33PEHYECKUX OPHEHTHPOB, PAa3BUTHS HHTENEKTYATbHBIX CHOCOBHOCTEH M MHTEPECOR obyuarommxcsi, Ha NPOROKEHNE
oby4enns Ha ypoBHE CPEIHEro obmero 06pa3oBaHus. :

3HaHKe XMMHU CIIYXKUT OCHOBOH st (JOPMUPORAHUSI MUPOBO33PEHHsT OOYHAIOIEroCs, €ro MPeACTABIEHH O MaTepHaTbHOM EIHHCTBE
MHDa, B@KHYIO POJb HIPatoT (GOPMUPYyeEMble XMMHUEH NpeNCTaBieHns O MPEeBPAIIeHHsSX YHEPrUH U BEINECTB B MPUPONE, O IMyTSIX peLieHHs
robaibHEIX * POOIEM  YCTOHUMBOrO PAasBUTHS HYENOBEYECTBA — ChIPbEBOLl, OHEPreTMHECKOl, NpOJOBONLCTBEHHON npobneM, NpoGIeMs!
3KOJIOTHYECKOH GE30MacHOCTH, NpOBeM 3APaBOOXPAHEHHS. ' '

H3zyueHne xumuu:



CrOCCOCTBYET peann3ailiili BO3MOKHOCTEN /Uit CaMOPa3BHTHS | q)opuurpOBamm KYJIbTYPbl JHYHOCTH OOyHarOmMXcs, ux oduei n
$yHKUHOHATBHON IPaMOTHOCTI,

BHOCHT BKJa[ B (OPMHPOBAHHE MBILJICHIS H TBOPHECKHX CMOCOGHOCTEN OOYHAIOUUIXCS, HABBIKOB HX CAMOCTOSTEIbHOI yueOHoIi
AESTEABHOCTH, 3KCTIEPHMEHTANbHBIX H HCCIE0BATENBCKHN YMEHNH, HEOOXOMHMBIX KaK B HOBCEHEBHON KIBHN, TAK 0 B pO(hECCHOHABHON
AESTENbHOCTH; _ _ 7

3HAKOMUT €O CHeNuQUKOl HayYHOIO MBILUISHI, 3aKIaIbBACT OCHOBHI MPEICTABAEHHUN O eUHCTBe NPIPOALl 1 UYETOBEKA, ABJSETCS

1 3Tanom B QOPMEPORARNY €CTECTBEHHO- HAY YHOIT I PAMCTHOCTH 00VHar0 X CH,

{ K COTCCTREHHO-HAYHHDIM 3HAHIIAM, K HpHpoae, V., BHOCHT CBOH BKJIdZ B

NEAaroriyecKy

ABI

1l

A X3MUHA,

THAOIWUMUCH CHOTeMLL 0ePpBOHAaYalbHBIX

HOAAraromyx. IpeacTaraeHy QOUICH XHMKMM 11 O1TVIeDBRIX
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OCHOBE CHCTEMHOIGC noaxXoaa kK 28 nzvuecnnio. O Kague

IpOrpaMmal o

YAe o

> W CHCTEMBI TIOHATUNR O XWMIYECKON peaKuil 0O%¢e 7T CHCTEMBI

OHSITUE O XUMIYECKOM

vere

ABJICHITI PA3HOro VPOBHSA

P DOCAEROBATRIILHOVO PASBUTH 3HAHNKT Ha OCHOBE 1 eopeTHYed!
YHOT H’OF’)‘?" KaK OCHOBBI BCCIO eCTECTBO3HAHTS

DIOJMYECKOrD 3aKCHE , MM CHACTCEBA Kak OCHOBHOI O 3aK0Ha XM, . ! e

YHEHHR O CTPOSHHKU 8TOMa W XUMUHYECKOH CBSI31, _

NpeAcTaBneriiii 00 MEKTPONMTHIECKOH NHCCOLIAINN BELIECTE B PACTBOPAX, : .

O XUMHHECKON KHHETUKE H TEPMOJAHHAMUKE.

B ocHoy Teopernueckix 3HaHmii TONOKEHBl IMITMPUHECKIT [I0JIy HEHHbIE (axtel. Teopernueckiue 3HAHIS PA3BUBAIOTCS TIOCJIE/I0BATENLHO
OT OAHOTO YPOBHS K JAPYIOMYy H O6€CH€1{I/IBafOT 00y4aroLINMCa BO3MOKHOCTh OOBACHATH 1 nporHompOBaTb CBOICTBa, CTpoeHHe u odnactu
NPaKTHYECKOIO IPUMEHEHHS H3YHAeMBbIX BEIUECTB. ‘

.OcBoenne conepsxatys, IPOrpaMMbl M0 XPMHH NPOMCXOMUT C MGIOb30BAHMEM 3HAHUII U3 PaHee M3YUYeHHBIX Y4eOHBIX MPEjMETOB:
OKpYyKarouii Mup, Onosorus, Gpusmka, MaTeMaTHKa, reorpad s, TEXHONOTHs, HCTOPHSL. :

Iporpamma ocroBHOrO 00LIEr0O 06pa303aHH;1 no xuMum (yriyOnéHHbiii YPOBEHb) OPHCHTHPOBAHA Ha COXPAHEHHE (byHnameHTaﬂbHoro
XapakTepa 00pa3OBaHMs, ClELH(DUKH yuebHOro mpeamera u obecredeHne yCIEUHOro oOy4eHus Ha CNeAyIoIeM ypOoBHe obpasoBanms. B
nporpaMme MO XUMHH pPE€aNn3yeTCs pasBHBAIOllas M INPAKTUYECKas HANpaBIEeHHOCTb OOyueHmst xumud, auddepeHumnanus -obydeHus,



BKIIOYAaroUias HpO(})HﬂbHV}O HNOATOTOBRKY OO} HAWMHUXCs | HOCHQT\ HOee CaMOOTIpe/aCJieHlie B BBIOO] pe H&deBJlCHII‘I OOy‘iCHMH B HpO(bHHbeIX
Knaccax.

me’fmérmoe H3VYUEeHHe XHUMHH CHOCO6CTBV€T peaﬂmamm 3aaay T[pO(bf‘C(‘dOHELH:HOH OPpHEHTALMIT ¥ HampasJiCHO Ha NpeaoCTaBICHIE
BO3MOXKHOCTH Kd HIAOMY O\“ HAOUEeMYCsi HPpOsiBUTE CBOH HHTES WICKTYanbHbIC i1 TBOpUYCCKHE ('HO(,ODhO TH IIpH HM3VYEeH!H ‘yHCOHOFO npeamera,

HeOOXO OOHBMBIC BJisi HI)O'Z{J,X/I\\PF 15 ()Dp?ﬁ&)B&HII;{ 4! '_I(DTBHCHUIGH py JOBOIT 11 CATCIILHOCTH.
A ACTIONB3OBAHIY B ‘Uf‘“?(\huff“ AbHEIX <H)‘”"¥;}'Eii:‘,!!.'>{xj PeansvIOHInX

¥POBHE OCHOBHOIO 0dLIero

Hporpamma no xunmnn (yraySaéunnii YPOBCHB) penHazHavena
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MUPGRON | FOHpeaMeTa Coc PHMEBPOBAHIIN CHCTEMR] XHMHYECKUI. SHEHWM - BSXKHOHUIMX (PAKTOB, NMOHSATHHA,

B DPRCOMEHHN K HAYYHLIM
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WHWH BeniecTn POANUYECK IR CALBHDBIX
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JCHTCHBHOCTH, OCBOCHM HPaBMIT 0e301acHoOre

obpari
OTPEKAOT HANpaRrie Ha PA3BUTHE H CaMOPA3BUTHE JHHHOCTH, DOPMIPOBAHNIC €6 HHTEIIEKTa ¥

alpaBNeHo Ha JOCTHIKEHUe CIeAVIONINX Heeil _
JAEKTY aJiEHO pas“mon JWGHOCTH, TOTOBOI K caMoobpa3oBaumio, COTPYBEICCTRY, CAMOCTOATEIBHOMY TIPUHSATHIO

peiae HHli LIiCJLOOHOH ANATITHPOB3TLES K ObIClpO MEHAOUWHUMCH VCIIOBUSIM XKU3HH,
(IZ)O{)VﬂpOBaHUe CHCTEMbB! XHMWYECKHX 3HAHUI KAk KO MIOOHERETE C€CTECTBEHHO- Hd\”‘IHOH !\c'p‘ UHBI MIpa, K4k OCHOBbLI AAS -MTOHUMaHHUs

XHMHYECKON CT OpOHEI SIBJICHITH OKPYXKarOLero MHPaA, OCBOCHUE SA3bIKa HAYKH,
leIO\)L_ICHHk/ OGy‘l&fOIﬂHXCH K CaMOCTOATENbHON ]TOSH&B&TSJIbHOIi 1 HCLJlGL‘LOBa’I‘eﬂbCKOﬁ ACATCIABHOCTH, K HAYYHBIM MCTOdam NO3HaHIs,

(opmupoBaKIe MOTHBALMN U PA3BHTHE CIIOCOBHOCTEN K H3YYEHUIO XHMUH;
(opmuposanme obuiel ¢hyHKIHOHANBHON W eCTECTBEHHO- -Hay4HOH IPAMOTHOCTH, B TOM HMCIIe YMEHHI OGBICHSTh I OLEHUBATE SBICHIS

OKpyKaromero MMpQ, HCIONb3Yst 3HAHUY U OHBIT, NOJIYYCHHBIE IpH M3YYEHHH XHUMMH, HPUMEHSTb UX Ipy peIleHHN npooneM B [TOBCEHEBHON

JKU3HH 1 Tp}/IIOBOI/I AEATEIIbHOCTH,
pa3BHUTHE Y Ooy‘Ia}OHII/IXCﬂ HHTCpéC& K HW3YHUEHHIO XHUMHU H C(bepaM I_ICHTeHbHOCTH CBA3aHHLIM C XI/IMHCI/I MOTHB&LII/IH K OCO3HAHHOMY

BBIOOPY COOTBETCTBYIOLIETO PO H HAMPaBJIEHHOCTH JabHENIIEro 00y YeHHs;



OCO3HaHIe LEeHHOCTH XIMUYESCKUX 3HAHMI B SKHMGHIT YeH0BEKA, TOBBILICHHC Ypoens KOOI HYECKOT KYJbTYPBI, HEIPHSTIIC HeﬁCTBHﬁ,

OPHHOCIINX BPEJ OKPYIKaKomieli cpesie 1 310pOBbIO MOReil;
npuobperenne oby4alouMACs OTTbITAa CAMOIO3HANMS,

KJICHEBLIX HaBBIKOB (I(HEO‘ICBbIX KOI‘VHTBTQHL(Hﬁ}, i’I€O6XO]:[{IMbIX AJBT Pa3ITIHBIX
BHAOB ZEATCNILHOCTH.

Ha yraybaéunoe usyuenne YHEOHOTO fpenvera «Xunmvsh oTeoauTes 1o 102 vaca B 8 11 9 xmaccax (3 uaca 8 Heneno), secero 204 uaca 3a
JABa rona odyuenus,



COJIEPKAHUE OBYYEHUS

8 KIIACC
HQPB@H?}‘%&JH)HE‘EE EUMUHYCCKUC TOHATHA
XuMus —~ BaKHas OSJT&CT}) CCTCCTBO3ZHARMST ?'lp&E*C'{‘E«IqaCKOﬁ ACATCHBHOCTH HEJIOBEKA Hpii‘,'if\'ie'{‘ xumvuau. Porp XUMHW B AGI3HIT 4YEI0BEKE.

A3BHTI XuMi Xmvpsl B cnctemMe Hayvk, Tena v meirectsa, Du3ngeckye i XUMBRYECKHE

OHSTHE O TECDEeT KU H OMITHPHYCCKIIX METONAX TIOHAHNS B eCTeCTREHBIN HAYKaN,

OM VDOBRE! HaOI/icH e H3MEPeHMe, SKCACPRMEHT, MOACTHDORAHUE,

[ Ha TCOPETUHYECKOM Vi AHBIC AKTHI, HpOONeMa, runoresa. TCOPUST, BAKOH.

(O HEPIPM
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1OBAHNE LinOLHOH XUMRYECKCH na0oparopun. 1
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(11, ATOMBL ¥ MOJ bl XTTHMAYECKUK 3A€MEHTOR. [IpOCThIiC |

HHCCTBE MOUICRYIIADIIOND I HEMOJIGKY JAPHOroO CTPOCHNS.

CTR. Unpen

THOCTH ATOMOB XUMEYECKIX 3JIEMCHTOR. 34K0H HOCTOAHCTBA COCTaba BaUe CACHHE BaJICHTHOCTH

HTOB TG (0DMYy . 1aM ‘f)i‘:HEﬂt})HMX COCNMUEEHIN ¥ COCTaBICHIE {iﬂfp,’\fy"j’l O HAPHEIX COCHWHEHM 10 BAJEHTHOCT {1 anemenToB. OTHOCHTEeNbHAS

A
atomMeas mMacca. Ornocutan:

Has MOJCKynIpHas macca. Maccosas 1048 XMMHYECKOro »jieMedTa B coeuinenni. Haxounenne npocTeiineit
POpMy. bl BEICCTBA 110 MACCOBEIM JOJISIM 3J1EMEHTOB,
Kounnuectso seurecrsa. Moss. Monspras macca. Bzaumocssizs

C]’JO})I\i}’J’IaM XUMHYECKHUX COCHMHEHHI. I\’IOJIﬂpHaS MaCcCa CMECH BEHIeCTB. MoJibHAsA HOJISE XUMHAYECKOI O 2JEMEHTA B COEIMHEHNN. Haxom,ueHHe

OJIHYECTBA, MAaCChl ¥ YMCIIa CTPYKTYDHBIX €IMHHMIL BEIIECTBA. Pacdern! 110

K¢

apocredeii GopmyJibl BeLeCTsa 1o MOJIBHBIM 105IM 3JIEMEHTOB. ' ) ) .
Pu3uyeckue W XUMHYECKUE SABJCHMS. XUMUUYECKas peakuust W ee NpUSHAKM. YCHOBUA NpPOTEKAHHS XMMMYECKHX Peakiuil. 3akoH
COXPaHEH¥sl MaCChl ‘BELIECTB. ATOMHO-MOJIEKYJsipHas Teopust. JKu3Hb U pesTenpHocts M B Jlomonocosa. Xiumuueckue ypasHeHus. bl
XUMHUHECKUX PEaKLHi (COENMHEH S, Pa3/I0KEHNs, 3AME]LEHHUS!, obmena). PacueTpl O XUMHYECKHM YPaBHEHHUSIM. ) .
IKClepHMEHTANbHOE H3y4YeHHe BENIECTB H SIBIEHHIl. 3HAKOMCTBO ¢ XMMHHECKOIl NOCy N0, ¢ npaBuiamn pabotel B naboparopun u
npueMamu OOpautenus ¢ 1abopaTopHeIM 06OPYHOBAHNHEM. Wsyuenne u onucanue ¢pusndeckux COHCTB 00pasLoB HEOPraHUYECKHUX BELIECTB

METaNIoB 1 HemeTasnos. Habmonenue ¢pusnueckux (IuabieHne BOCKa, TasHHE Jbja, pacTHpaHHE caxapa B CTYNKe, KUIIEHHE M KOHACHCAI[Hs
BOZbI) M XUMHYECKHX (FOPEHME CBEYHM, NPOKATMBAHHUE MEIHOI NPOBOJIOKH, B3aMMONEHCTBHE COMbI MIIM MeJIa C COJSIHOM KHUCJIOTOIT) SIBJICHHI.



OsHakomaenne ¢ o0pasuami BEWIECTB KOJIuecTBOM 1 Mok Halionenne 1 onmcanne npusHakon MPOTEKAHHST XUMHUYECKHX peakunii
(paznosxenne caxapa, B3anMoaeHcTRIE CEPHOI KHCIOTEI ¢ XIOPHAOM Gapus, 1onyuenne u pasnoxenne ruapoxcuna meau (1) npu narpesanny,
B3AHMONEHCTBHE SKENe3a C PacTBOPOM COMM Meau (I1). Heyqeﬁne criocoboB paBJeIKiHhH cmecelt (¢ MOMOLUBIO MarHiTa, (QuIbTPOBaHIIE,
BRITAPHBAHME, THCTHANSLIS, XPOMATOT padust), rpoBeeHue ouNCTKH nosapennoit conu. HabmoaeHue 1 onncanie onbtos, WO CTPUPY FOTIIX
3aKOH COXPaHEHUA MaCChI.

HYUECWHX BCIECTS

Bamuetimme SPSICTABIITEY HeODray
i
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A3HOTO BelIECTBA 110 13BC

UMLK ME CEONOTRY (I‘Si';a‘r-l?,l',iiiﬁ ropesus n

JIGpOLa B JA00paroepuit i

zuciopons Ozonoreri

CHOBOT G CJIOH.

Tomanso, Uermonesosarue

BOACDONA i MMUPYCCKHS CBOPCTRA. UPHUMEHSHTE,
AHITE BOAGPOAA B

1HICHHBIC PACTROPEL. PacTropumocTts

s

FOPBL BIWVHROL BECIUCCTR. E:HOC(')‘SL{ 2olPaHCH KOHICHTPaLM M pacTerOpOB:

CPARIX 1 f“&%awpa:ﬁm)

MACCORas ROJIA PaCT BOPEHHOO BELUIECTBA, MONAPHas KOHIERTpaws. Posb PACTBOPOE B APUPOLE M B SKH3HN YE0BEKA.

XHUMUYECKUE CBOHCTBA BOABL IIOHATHE O OCHOBAHISX, Housttne 06 mnankaropax. pr;’osopfj'y BOIBI B HPHPOJE. 3arpssHeHne
MPUPOAHHIX BOZ OXpaHa U OUHCTKA IPHPOIHBIX BOM,

Knaccugpukaums  neopr aHuueckux coemmunennil. Oxcunr Knaccuduramms  okenuos: costeodpasyronime (OCHOBHbIE, KHCAOTHbBIE,
ampOTEPHBIE) 1 HECONEOOPA3YIOLIHE. Mezxay HapoaHAst HOMEBKAATYPA OKCHIIOB. TpusnalibHble HA3BaHMs OKCIIOB. PUBHYCCKHE 1 \dpamepﬁme
XHMHIYECKHE CBOICTBA OKCHAOB (B3aHMONEHCTBHE C BOOM, ¢ KHCJIOTAMHU 1 OCHOBAaHMAMM, C APYTHMH Okcuaamu). ITonyuenne okcunos.

. lonsrue o ruapoxemmax — ocHopaHysx u KHCIOpOAconepkaInx  kucnorax. Kuncnorel. Knaccudukaiys kucior. Mesxnynaponnas
HOMCHK/IATYPa 1 TPUBHANBHBIC HA3BAHHS KHCIOT. DU3NYECKHE I XHMHYECKHE CBONCTEA KMCIOT- (B3aHMOIEHCTBIE ¢ MeTalIaMil, ¢ OKCHAAMH
META/IOB, OCHOBAHUSMH U COJISIMH). Psn akrusnoctu meramnos HH. BeKeTOBa Honyuenue xucnor. Kucnotsl B npipoge, NIPUMEHEHHe
BaYKHEHILHX KHCJIOT. .



Ocuosannst  Knaccudukaliusd OCHOBAHMIT IENOYN U HEPACTBOPHMblE OCHOBAHHA. MeskayHAPOIHAs HOMEHKJIaTypa OCHOBaHHIi.
Tpusuansssie Hassanus ocuosanuit Illenoun, mx cBOICTBA (B3aUMOZEHCTBHE C KMCIOTHBIMH OKCHMAAMH, KUCIOTAMM M CONSMH) H CIOCOGHI
nonyuennsa. Hepactopumpie OCHOBaHHS, HX CBOHCTBa (B3anmozeifcTsiie ¢ KMCIOTAMHK) M crnocobbl nonyuenna. Amdoreprocts. ITomstie 06
amMPOTEPHBIX THAPOKCHAAX (HA NIPHMEPE THAPOKCHIOB IHHKA H aloMilH Hs). XHMEHECKIE CBONCTBA (B3a1MOAEHCTBIE ¢ KHCAOTAMH H HeT0uaMH)

H HOJIVHEHIE.

~ —

YHAPOIHaGs HOMCHKIATY pa SOl fp?i??.ilﬁﬂbf'héi:‘ Haszpau#s cocl. Dusnueckue 1

A HCOP!

> MBYUOHNE REILECTR 1
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CHPSLSNCHIIE DACTBOPOB KHUCHOT W UleIoUel € IMOMOIILIO URANKATOPOB,
d 4

ceienopaHue 00pasuoB HEOPraHUYECKHIX BEUIECTB PAa3/IiYHbIX KJIACCOB;

U3YHeHUE B3anmonelicTeys oxcuaa meau (1) ¢ pactBopom CepHOIt KUCAOThI, KHCIIOT ¢ MeTaJlIamMi, peaxkiivii HeHTpaau3aiim;

OOJyHCHHE HEPACTBOPMMbIX OCHOBAHMI, BHITECHEHHE OIHOIO MeTajlila APYTHM 13 PacTBOPa COMM;

B3aNMOLEHCTBIE mnpor\cmﬂa LMHKa ¢ PACTBOPaMU KUCJIOT 1 LIET0YEN;

PELICHHE IKCTIEPUMEHTANbHBIX 33144 110 Teve « OCHOBHbIE KJIACChl HEOPTaHHIECKUX COSTHHEHUIT .

Hepuoguuecknii 3axon u leppoanueckas cucrema xymudeckux 3uevenros [, M. Menaeneesa_ .

Crpoenne aromos. Xumnueckas cBsi3b. OKHCIHTENBHO-BOCCTAHOBUTENLHDIE PEAKIIHH.

IlepBbie MoONBITKY Kﬂaccncbuxaumi XUMHYECKUX SJIEMEHTOB. HOHHTI/Ie o’'rpynnax (cemecTBax) CXOMHBIX 3JIEMEHTOB. INEIOYHbIX U
IE€JIOYHO3EMEIIbHBIX METalljlaX, TrajoreHax, HHEepPTHbIX (OnaropomHbix) razax. OJNIEMEHThI, KOTOpbIe 00pasyroT aM(bOTeprIe OKCHALI H

THAPOKCHUABIL.



IMepronudeckuii saxon. Ortkporrue Tleproaudeckore 3akona. Ilepionmuecxas cricrema Xumudeckux saementos I M. Menneneesa.
Koporkonepuoanas 1 anuaronepuoanas Gopmer tadnuust «leproanuecsas cucrema xumuuecknx anementos [ M. Menneneerar. Ilepronst n
rpyrrnei (A- 1 b-rpynmsr).

3”&{ rer d‘{SC[\HL YPOBHU U

Crpoemie aromor. Coctas aroMubix aaep. M3oronel. PainoaktiBHoCTs. DneKTpoHbl. DASKTPORHAR opOuTa
p-, d-opOutani. Daexkrponable KOHQUTYpAIH # ;->nempoaHo-rrpad>imec"me dopmyibl aTtomoB. PU3UUECKHH CMBICH

f)

DONVPOBHH
.N

C 20 XuMBYeCKITK DIEMEHTOB

menTa (Crpoenne -

HAKOBOI'G H

HOMEpA DEPHOIA H TPYIITS! °

X RapaKIePUCTHKM

AHOBUTEIIbHIbLIE

OKHO]

peariiiy. 1 Ipouecehl ORIC U BoccranopaeHns. Oxacautenn o Boceranosurenn. Coc CHIE, VABHEHIHI 11D OKHCIHTENHHO
BOCCTAHOBUTENBHBIX peaz—(),{;;ii 151 paccfa HOBKA B HUX KO3(DOUIIITEHTOR METOIOM 3JIeKTPOHROT0 DanaHea.

IKCIIEPUMEHTANIBHOES H3YHEHHE BEILECTB M SBICHMIL

o3HaxomIieHne ¢ 00pas3lamMy METaNIOB B HEMETAIOB,

MOIENMPOBAHHE CTPOCHH MOJEKYJT TIPH IOMOLIHU PHCYHKOB, MOJi€JIeH, SNEKTPOHHbIX 1 CTPYKTY PHBIX GOpMY L, ,

NPOBEAEHNE OMNBITOB, MILTIOCTPUPYIOWIX TPHMEPbl OKUCINTEIbHO-BOCCTAHOBMTENBHBIX peakiuii (ropeHne, peaxiuu pasjJoxkeHus,
COETHHEHYSI). i ‘

Mesxknpeamernbie CBsizu . . ) . .

Peainzanus MEKIIPEIMETHBIX CBS3€H DU M3YUEHHH XUMUH B 8 Kacce OCYLIECTBISAETCs 4ePes HCNOb30BaHHE Kak OONX eCTECTBECHHO-
HayYHBIX [IOHATHH, TaK 1 NIOHSITUH, NPUHSTBIX B OTAEJIbHBIX €CTECTBEHHBIX HayKaxX. ’

OO61iHe eCTECTBEHHO-HAYYHbIE TIOHATHS ABJEHHE (portecc), HayuHbIil (aKT, THIIOTE3a, TEOPHs, 3aKOH, aHAJIH3, CHHTE3, KiaccHpHUKaLms,

NEePUOIMYHOCTD, HAOIIOIEHHE, SKCIIEPUMEHT, MOJIEIUPOBAHKE, U3MEPEHHE, MOJIEIIb.



Dusnka: sBACHUA OpUpOnbL, (GH3MUECKUe SBNEHNA, BELIECTBO, TENO, usuteckie BemIMHHLL eTHULB! H3MepeHis, 00BEM, Macca,
arperatHbIe  COCTOAHMC BEINECTBA, ATOM, 3/ICKTPOH, TMIPOTOH, HEHTPOH, HOH, MOJNEKy7Ja, CTPOeHHe ras30B, KUAKOCTell U TBEPABIX
(KpHCTaNTMHECKNK) TEI, JAEKTPHIECKHIT 3apa/, KOIMYECTRO TEIIOThL

bronorust. Suocdepa, potocuntes, nponeccs: 00Mena BelecTs.

Ttof aust atvocdepa, runpocdepa, MUHEPATbI, TOPHBIE TOPOIILL, TONEIHbIE UCKONACMBIC, TOIL THEO, BOXHBIE PECYPCHL
TEXHONOIT

00T ft:v“(}'é‘&‘f}(}‘»{’pk}? OPOMBBOLOCTRO, XHMITULCK] bIDEE, KOHCTDVKTHOHHBIS MATEDIIATNBI,

TH 33110JIHCH A

S s PRt T
X :f,‘:)' 10 4305,

I TP LITAY
CTRoeHHA

HOHKMAA, KOBajeHvHad

S KOBANSHTRON CBS4U

AOHGE

7618 B3AMMOMIEIICT 31 (BO/IOPO/IRAS! CBA3D, CHJTL BaH-siep 2y, THiIRL KPROTANIITSOCKHK [EUIeTOK — ATOMMAs, HOHHAS,

CLICTKIT W BAAA

o~

METATHHIECKASN, MO ACKYApHas - n ocobeunod I ¥X CTPROCRYS, 3aBHCHMOLTE CF

3OUCTB BELHECTRBA OT THild RPHCTALIIIME
XHMHYECKON CBAIN, ‘ ’

(OCHOBHBIE 3aKOHOMEPHOCTH LPOTEKAHUS XUMIMECKHX peakiuil. Kiace HQHKaLys XMMHIHMECKHX Peakiuil 10 pasindgneIM pHsHakaM (1o
eIy M COCTaBy yuacTByIOMmMX B PEAKLMU BEIECTB, MO TeroBoMy I({eKTy, 1Mo U3MEHEHHIO CTeneHell OKHCICHNS XHMHUYCCKIX JIEMEHTOB, 110
00paTHMOCTH, TIC YHaCTHIO KaTalH3aTopa, 1o ,AIPEraTHoOMy COCTOSHIIO PEarupyrOLX BELIECTR). )

DJIEMEHTbl XUMHYECKOIl TEPMOIMHAMMKH. DHEPreTHka XUMHYECKIK peakiyiii. Tennosoil 3PQextT XUMHYECKOH peakLyn. K30~ 1
SHAOCTCPMIIECKHIE PEAKLIMH, TEPMOXUMHIICCKUE YpaBHeHus. 3axon I'ecca u ero cienctsus. BIYHCHEHHS O TEPMOXHMHUECKIM YPABHEHHSIM.

HousiTe, 0 CKOPOCTH XMMHYECKQH peaximu. 3aKoy eHCTBYIOIHX Macc. DaxTopbi, BAUSIOUJHE HA CKOpOCTb XUMMYECKON peakLiHu.
Oueprust aktusauuu. Ionstie o katanuse. @epmentsl. UHrubuToper.

HOHHTYIG 00 obpaTuMbIX 11 HEOOPATHMBIX XUMIMECKHX. peakuusx. Tlonstne o xumuueckom pasnosecun, npunin Jle Hlatense. YCHOBI/ISI
CMELIEHHST XHMHYECKOTO paBHOBecHsi. DaKTOPbI, BIMAIONINE HA COCTOSHHE XHMHUECKOIO paBHOBecus. lpornosupoBanne BO3MOKXHOCTH



ApOTeraHns XUMHICCKUX npeBpameHHﬁ B pa3jiitdibiX YCOJOBUAX HAa OCHOBC HpeﬂCTaBHQHI/Iﬂ ol H3YHCHHBIX 3JICMECHTAX XHMHYECKON KUHETHKH U
TEPMOAMHAMUKHA.

OKUCTUTEIBHO-BOCCTAHOBUTENILHLIE peaxnimn. OKnCaUTeIbHO-BOCCTAHOBUTEILHLIE CRBOMCTBA XHMHUYECKHX SJAEMEHTOB, 3aBHCHMOCTL OT
CTEIICHN OKULACHI, Bé)ﬁ'ﬁb!ﬁ‘ OXKHCIHUTCHM 4 BOCCTAHOBUTCIN. ﬂep'MamaHair Kalusi (\8{)3?."{ ("Epif‘IC”{'I'IE{’(I} COGT::!B:UEHHG y}’)ﬁBHﬁHHi OKHCAWTEABHO-
BOCCTAHOBUTECIILHRIX QEHI}TL{H}U} C HCMIOABR3ORAMHMEM METOAG DHCKTPOHHOTO Damanca.

orauns. XunaecKue Teopia SACKTPOIRTRYCCKON pcconnanzu. PAcTBOPEHHE Kax

INEeKTPO T

¥ P e bt i y T AN T .o - T o)
Houarire TH 11 HEDIELKTDOINT)

G- UMMM NPOUSCO

~ Lo in A rb o
o CHAULIE 3JCKTROMMTEL.
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1. DNEKTPOIIUTIHECKAs il

2 sy - T TENOR TS YT LT
Pea {TALEE RS Ll 51 € VpapBoHMA
SRR, = 1CC0Iria ear

o o
FEYY TYQOTTR Ty (0 T
LI nact :;;.{)Ln,,, COJICH

S RDMOTARIIITO R [l
1 i

1 (a1 CPOB;

VT OT BOGACHCTBHA DAsie

COAe0B

ONBITRL L0 PIOVIGHHC GOPATHMOUTL KMMBHOCKHX Loakiii,

T

FIPOIECCea AHCCOHNANMY KUCHOT, LHCH0YUEH 1 COJICH,

[

PPYPYIOWNX  [IPU3HAKK NpOTeRarlis peaknuit nonHoro obOmena (00pa3zoravue OCa/iKa, BbIAC/IEHUE ra3a,

00pa30BaHue BOdbi), - . -
NpHMEBCHME HIIMKATOPOB (JlakMyca, MeTniaopanxa i (eHondTanenHa) [Id ONpElENIeHs XapaxkTepa Cpeabl B PacTBOPax KHCIIOT,
ocHOBaHuil u coneit; : , ) ' B , ) , (
NPOBEIECRUE ONBITOB, WUIOCTPUPYIOLINX TIPHMEPbl OKUCIHTEIBHO-BOCCTAHOBUTENIBHBIX peakuuii (ropeHne, peakuud pasJoikKeHus,
COCIMHEHUS); " ‘ ‘
. pacno3HaBaHUE HEOPraHUHYECKHX BEINECTB C ITOMOIIBIO KaUeCTBEHHPIX PEaKLI Ha HOHE, . .

peurceHne OKCICPHUMEHTAIbHbIX 3aznad 1o TCMaAM: «OKHCIUTEIbHO-BOCCTAHOBHTCIIEHbIC PCaKLuiy, ((FI/II[pOJ'IHS COJ'IQf‘I», :

«3aekTPONUTHYECKas NHCCOLHALINSD).
HemeTasibl H HX COeIHHEHHS



06&{85{ Xapaxrepuctuka #emerannes. Ocobesnocty CTPOCHHSA aTOoMOB  XUMHYECKHX SJICMEHTOB, TIPOCTBIX BCIECCTE, alinOTpOonus.

EPUCTHKA COEIMHEHUIT HEMETAaJUIOB.
O8mas xapaxtepuctnka rasorenos. OcoGeHHOCTH CTPOEHMST aTOMOB, XapaKTepHble CTeneHu

CBOMCTBA [IPOCTHIY BEHISUTB — Ia

OE'?iCHHTGH};HO-E:OCGT&H-OBHTGJH:HbI@ cBOficTBA HEMETANIOR. CpﬁBHHTe.ﬁbHaﬂ XAPaKT

oxncnenus. Crpoenne un dusnueckie

MUYECKHE CBOMHCTEA Ha npumMeps Lnopg /835153\'1036;{{‘Fbi:«?Q C oseraiinaMi, HeMeTaiiaMi, BOAOI.
t i) \ > b s

Consras KHCJAOTA, XUMHYSCKHE CBONCTBAZ, NOAVH

MprMeHeHue

UL X0

e, Tonsrue o xn

> B OpHp

OPOACORCPHE X KMCIOTAN

€ CTeHeHT O

C2yLT
AT,

JOUOM }

rOpacTBOpa),

VPHMEHeRIe o GohvasE FTOPEBI MexaHisM ers obpazosaniis. Conp
AMMOHIS,, WX U3HIeckue DAUNE \PASIIOAKCTHIE M B3AMMOLCHCTBHE CO 1UENoYamMi), nipuverenne. KayecTrennas peaKis Ha
HoHp!l avmMmodns. OKCHARI 8307 (1, I, LIV, V). Azoructas xiciaota. A3omias KUCAOTA, €€ NOAYIEnUe, (U3HYCCKAE H XMMUYECKIE CBOHCTRA

(O6IHI’I€ Kax NpCACTaBUTENS KIIACCa KUCOT M CHCI{H(E)H‘%CCKMG), NPpHMCHEHIIC, XUMUYECKHE PCAKINiy, JiesKailyie 8 QCHOBE HNOJIYy9eH s 430THOIL
KMCJIOTHL B I'[pOMI)EH_lJT(GHHOCT 58 E'Il'i'i'p&Tbi 51 HHTpHTb:I. K

AYECTBCHHBIC PCAKUUM HA HATPaT- u HUTPUT-2HHOHbL - XHMHYECKOE 3arps3HEHHe
OKPYIKarOIeH Cpelibl COEAMBEHNAMI a30Ta (KMCHOTHBIE A0, 3arps3HEHKE BO3AyXa, MO4BbI U BOLOEMOB).

Dochop, anorporHbie Moaudikannn ocopa (Genniii 1 kpachbiii docdop), (busuHeckue n XUMHUECKHE CBOHCTBA (B3anMONEliCTRIE ¢
METaJlIaMR, KHCJIQPONOM, TaioreHaMyl, KOHUEHTPHPOBAHHBIMY a30THOH 1 cepHoii kucnoramn). Oxenast Gocopa (111, V), dhochopnas kucnora,
(usuueckme n xuMudeckue CBoiicTBa, nosiyuenue. Kavectsennas peakuns ua Gocdar-1oHsr. IlpencraBnenus o ranorenuax docopa (1L, V).

THonsitie 0 MUHEpanbHLIX yROOPEHHAX. A3OTHDIE, ochopurie, komItekcHbIe yAOOPEHNs. XUMHUYECKOE 3arpA3HeHHe OKpyKaroieil cpejibl
COoelMHeHHAMHE a30Ta U (ocdopa.

O6mas xapakTepucTuKa 31eMeHTOB IVA-rpynmnbi. OcobeHHOCTH CTpoeHHs aTOMOB, XapaKTEPHbIE CTEMEHH OKUCIICHHUSI.



'TACPOA, ANNOTPONHbIE MOAAGUKAIIUN (rpacbr"f, anmas, cf)yjmepc& p
BEUIECTB (B32UMOACHICTBHE ¢ METANNAMHE, HeMETANIaM{, KOHLEHTPUPORAHHBIMH 4307
X ie BUYECKIE I XUMHYECKHE C‘aoi%c"rﬁa, NENCTBHE Ha KIBBIC OPraHH3Mbl, [ONY4YEHHE U
Ta u ee comn, ux Gu3MUEcKiie u

aten, nanorpybru), d“nzuue(:}\'ne 1 XMMHYECKHE CBOIHCTBA MPOCTHIX

i u cepunolt kucnotami). Iowsrne o6 agcopOuum.
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Kpyrosopor yi Oxcunes yriaepona,

i
e

NpMMEHEHne. 3K npCBAeMbl 8THMOC \ivm._

PEaxIE Ha KapOOHAT-HUOHBI

ICHEHNE,

SHBCKOM NO3IHAC B

HHHE, T i«/\

LIRPN ) % ~ TN
FQPHAT KECHOTE,

BCIECTR 1

5?("{ TR RO OB {1 d)

Ba 1'aicienon 1 vux ¢oe
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CCTBEHHDIX D

i

C(WHH Ha XJTOPUz-, OpOMIJi- ¥ HOJIA-HORBI 1 Ha0II0AEHIE DPI3IHAKOR HX T1POTCKAHNS]

T

O3HAKOMAEHME ¢ 00pasuanmi Cepsl U €€ NPHPOLHBIX COCHIHCHHIT,

Habmofentie npouecca o6y ryinBaHNs Caxapa NON AeHCTBHEM KOHLCHTPHPOBALHON CEPHON KHCIOTDI:
H3YHEHUE XAMMYECKHX CEONCTE pasdaBIeHHON cepHOi KHCIOTL, : )
nposmeﬂne KQYeCTREHHBIX PEaKiuil Ha Cyabdu-, cym;(pm- i cynbdaT-HOHbL 1 Ha@uonume NPH3HAKOB UX TPOTEKAHMsA,
O3HaKoMIIeHHe C Pu3ndecKuMU CBOHCTBaMY a30Ta, Gocdopa 1 ux coenuHenil, 0Bpa3LAMH a30THLIX 1 pochopHbix yrobpennii;

[0y enne, codupapne, paciiosHaBaHue 1 U3y ueHHe CBONCTB aMMHAKA, U3yUeHIe CBONMCTB coleil aMMOHUS,, )
NPOBENICHUE KAYECTBEHILIX PEAKIIHIT HA HOH aMMOHMS, HUTPHUT-, HUTPaT- 1 (ochar-MoHbl M M3yYEHUE MPH3HAKOB UX TIPOTEKAHMS,
H3yHeHHe B3aHMONeCTBHs KOHLUEHTPHPOBAHHOIT a30THOI KHCJIOTBI C MEAbIO, CBOHCTE (hochopHoii KHCJIOTBI 11 €e coeii;

O3HAKOMJIEHHE C MOJE/IAMU KPHCTA/LTHYECKIX pewieTok anMasa, rpadura u (ysuiepena, ¢ MPOIECCOM aACOPOLMH PACTBOPEHHDBIX BELIECTR

aKTHBHPOBAHHBIM YTJIEM U yCTPOHCTBOM NMPOTUBOrasa;



NIONYYICHIE, “\3061’![_}81{116, pacro3HaBare 1 H3VHEHHES CBOCTE YIICKHCHIOTO raza;

CACHHE K34eCcTBeHHBIX pé;‘fﬂﬂ.ll!?:;{ Ha .¥<ap§oa<ii’r» 1 CHIIKAT-HOHRBI U HEIYHCHHEC UPHU3HAKOB HX NPOTEKAHNA,
H3YHCHIC B34 AMHEBIX Hpespamemiﬁ Kap&mamﬁ u FH}IpOK&pSOH&TOB;

~
LEOMUIEHNE C© 0Upazyams FIDH]

OJHBLIX KAPOOHATOR # CHIHKS OB, C upd, (Y REBCOH CHIIMKGYHOM | POMDBLHLICHHOCTH,

VT AT T % 28 70t 1 e s T3 ae
PHMEBTAILHDIX 3873Y TI0 TCME « BaxcHell

PHOANYECKOH

MEeTANTOR,

1€ MX aTOMOB, HAXOWISHMe

fﬁ!iﬁli"i(‘(:lfﬁ-‘? 5 XHMRBYECKIHS CBOHCTEEG MArHUs W ORKAubivsg. i.‘.‘«i'/i’\i}{‘l\iliil’lﬁ’ VMHSHMS KaiblHdg i

MArHKa (OKCHA, THAPOKCHA, COML), CBORCTBA, N pHMEReHHE. KeCTKOCTL BOAB! i CIOCOBL! ee ycrpanenist KpyroBopotr KaabLus B NEHPOLE.

ANFOMUHHE TIONOKEHTE B Hepuonngeckoli cucTeMe XUMHYECKUX 3JIEMCHTOR A W Mengencesa,
npupone. Pusugeckne H XUMUHeCKHe CBOIICTBA amOMIHUsL. AM(oTepHbie cBoiicTBa
1i €10 CIUIABOB.

CTPOEHHE aTOMa, HAXOXKICHHE B
OKCHAA 1 THAPOKCHia amomunua. [Ipivenenune amoMunys

Memain B-epynn

Obwas xapakrepucTika MeTaNIos b-rpynn (moSoussix noprpymnm): noaoxenug B Ilepnoanueckoi] cucteme XUMHYECKIX aementos JI. U
Menneneesa, ocobennocTu crpoenus atoMoB. JpieHie «HpoBana» >AEKTPOHA Ha IPHMEPE CTPOCHUSA ATOMOB XPOMa, MEJH, cepebpa. BanenTtHbie
COCTOsIMSA  aTOMOB  d-37IGMEHTOB, CTENEHH OKHCICHHS AaTOMOB B COCAMHEHHSIX. 3aBUCHMOCTbL KUC/IOTHO-

TMAPOKCHIAOB METAJUIOB OT 3HAYEHUSI CTEIeHU OKHCJIEHHSI JJIEMEHTA B COEHHHECHHH
NPENCTaBJICHUSI O KOMIUIEKCHBIX COCIHMHEHUSX.

OCHOBHBIX CBOIICTB OKCHIOB U
(Ha mpumepe coemHHeHHI xpoma). IlepBonauaibHbIe



Mens 1 cepebpo: crpoenne aromos, crenenn okucienus Ofunie KpaTkne MpeacTasierus o QU3H4ecKux u XUMHYECKIX CBOHCTBAX

~ ~
> O RUCAO MM H-OKHCH S.Ti?ffahi).l GO X ORCHTEES PIDORCII Iax { X HPHRMCHCHIT ‘z_}if!f‘flifa}%ﬁ SHE 00

LI

AMMHAYHBIX

NRGIEHKE FABAHWE VAAMEH ] HOBAMI HATD 5L Kaiug 1 Ka RSN

(AOBAHHE amipo CPHDB QHCTB FHAPOKCHLS TIOMMHVI, i

[CHTG K]

pora (111 B rsapoxcras wHka;
) i ;

PCIICHHS IKRCHSDHMEHTAILHBIXK 38444 i10 TeMe «Baxueliuye METANITLT i1 UX COCHUMHEH WD)

XumMus H OXpyRAOIAan cpeaa )
eCTBa H MaTepuabl, 00JacTH X NPUMEHEHUs. be3onacHoe
MCTIONH30BAHME BEHICCTB M XUMUIECKIX PeaKiuit B ObiTy. [lepsast noMOLIL NPH XHMHUYECKHX 0KOTax i OTPaBJICHMSIX.

Hoebie marepnans i rexuonornm. TIPUHITHLL! «3e1eHOM XM .

Beutectsa n mMatepuanbl B 10BCEAHEBHON KU3HN yenoBeka. Baueiimme BeLy

v < N

OCHOBBI' 9KONIOrMYECKON IPaMOTHOCTH. XUMHSA H "310pOBbE. 3HAYECHHE H3YHAEMbIX XHMHUYECKHX 3JIEMEHTOB U HX COEIMHEHNI s
by HKLHOHUPOBAHHS opranusma yenoseka. [onstie o 3n00poBom 06pase xKu3Hm. - ’
. XMMHYECKOE 3arpsi3HEHHE OKPYKAOL[EH Cpenbl. JKOMOTHIECKHE IPOGIEMbI, CBSI3AHHDIE C COSTHHEHHAMH yriepona, asora, Cep.bI, TSIKEJIBIX
meTajioB. Ionsitue o ITJIK. Posb XUMUM B pelteHnH 3K0NOrHIeCKIX npobiem.
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BKCHepI'!‘.\i\VHTS,HbHGG H3VYCHNS B2IUECTE 1 ABJCHUN O3HAROMICHNE C ()6})'&311&:’\41’1 MaTCpHanoB (CTGK,‘TO, CTIIaBbl MCTAJITOB, NOMUMEPHDLIC

»?Z!’Wi?i«liiﬂ;’)i}, LodcdHHE & CCa  00pasoBanns  KMCHIOTHOIG  AORTH, H3VYCHHE €ero

HOAOTHOCH LpVO0HdbiX  BOIL,
Sy ]

BO3ACICTBIA HA MatTepHabi.

‘aadb;(vi;‘a;zx.. ¥EOUUDIIICRLEL o

T

PHOOURE & NITMIETHeCax

Sl =tcISEVE E RNl
HORME C

TeHTOR B HX COCTUACHIIN B HeRHOAAX B rpyrinagx

f"}'i'v.("g:,xz;; o

PUUET OTIRVUIOHMT MM RS

HIN B OTACARNLIY €

WO OnHTOS, )Aaolu|

I O POBRHME, W3ML JEHHE, M TEXHOID

Drisiina

[ CTRO,

VOGMEDEHMS, Maloa, OUBCM, KOJIMYEC 80 TOIIOTR, dATOMBL M MOICKYIIh,

ArperaTnniC COCTOsMHIS BOW

WO TBERIbIX {M“?HCTE??HElri‘ii‘i"""\"-/:.}-;\ Tel, KpuotrananueCkas peigeika, DIeKTROH, AUPo
Sie s J d i b > d 1S

ATOMa, HPOTOH, 12 DO, BOH, HICTOLRL,  KBAHTHI, PAaHOarKTHBHOCE, ‘d,,-'}b\'b&", Gera- u FaAMMa-M3NYHCHTC, ';'),5;’;‘}('5ph‘{@{,i\!dﬁ SapHiL,

TIPOBOAHUKR, MO TPOBOIAHUKY, IU3NEKTPHKY, COMHSYHBIN COCKTD, PA3TIOReHNE GelOro CBEeTa B CLEKTP.
buonorus: - skocnctrema,  Suocdepa, dbotocumTes, - NPOUECCH _o0mera  BEwecTs, MUHEPIbHBIE yHOOpeH”st,  MUKPOSJIEMEHTbI,
MaKpPO3JIEMEHTbl, IUTATENBHBIC BEIeCTRa. , ‘
- T'eorpadus: armocdepa, ruapochepa, MuHepasibl, FOPHbLIC TOPOJIBL, TOXE3HBIC HCKOMAEMBIE, TOIUTUBO, BOAHBIE PECYPCHI, NIaHETa 3eMIIs.
TexHONOIHS: | CTPOMTEJNIBHBIE  FEXHOJOTHH, CEeNbCKOXQ3SIICTBEHHBIE TEXHOJOIMM, TEXHOJOTHM, 3JEKTPOHHON  [POMBILIIEHHOCTH,
HAHOTEXHOJIOTHH. : :
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Tl L‘\IH/IP\ EMBIE PE3VJILTATBEI OCBOEHUA HPOF AMMGBI IO XIMHWH HA YPOBHE OCHOBHOF O OBIIETO OBPA3OBAHPI££
(VI IVBJTEHHBIY VPOBRE Hb)

JCCTHTECTEA R XO) OVHeHTS XPMUI B SHAHCTBE

BOCOOTBETCTEAI  © TDAAMUHOUERIMG  DOCCHi

IBEIOHAA |

SHavCHER

JHUKSTIY

It i
K LHOCTH,
N ¥ - NTT A o 8y - sy T . .
ONOH e & i!;):jif‘s,pa.:“ VEODROY ‘21.",‘.J2’."‘J§‘?*'_\14.‘,"§-‘i>
HX i i 1x‘£‘&.}3{) X HOY M QCOBHaHMS
10 ACTB ’JU TocC !\ OB,

3) popMEPOS2 N HEAHOCTE HOUO f1638 2HB5:

SAHPOBOZ3PCHICCKUS NPEICTARBIEHMS O BEUISCTBE I XHMUIECKOH peaKLiyy, COOTBETCTRYIOINEG COBPCMCHH

F YPOBEIO PA3BHTHH HaYRKU U

HEOOXOANMBIE JUTS NOHUMAHMS CYIHOCTH HAYYHON KapTHHb! MHDA,

' OCO3HaHIIE LEHHOCTH HAYYHOI'O TIO3HAHHS AN Pa3BHTHS KQK/0TO HEIOBEKA M [IPOUSBOIANTENLHBIX CHJI OOIECTBA B LIE/IOM, POIH U MecTa
HaykH «XHMUS» B CHUCTEME Hay‘IHbIX NPEACTABICHUN O 3aKOHOMEPHOCTSIX pa38uﬂm OPHUPOMbI, B3aMMOCBSI3SIX UYENOBEKA C IPHUPOAHOH U
TEXHOJIOIMMECKON Cpenoi;

NQ3HABATENbHAA MOTUBALMA M MHTEpPeC K OOYYEHMIO, IOTQBHOCTb U CHOCOGHOCTH K CAMOPasBHTHIO U camoo0pa3oBaHui, K
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