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HOACHUTEJBHASA 3AIIMCKA

JlaHHBIN Kypc peaHa3HadeH 1 yqamuxcs 11-x kimacca, mposBIISIONINX MOBIIEHHBI HHTEPEC K XUMHUH
U cOOMpaIOIMXCsl MPOJIOJDKATh 00pa3oBaHUE B YUEOHBIX 3aBEACHHUSIX €CTECTBEHHOHAYYHOTO MPOQHUIIS.
[Tporpamma kypca paccuntana Ha 34 yaca v HarpaBJieHa Ha MOATOTOBKY yuyarmuxcs K caade EI'D o xumum,
Ha MOATOTOBKY BBIMTYCKHUKOB IIKOJIBI K C/1aY€ BCTYMHUTEIHLHOTO SK3aMeHa [0 XUMUH B MEAUIIMHCKHUE BY3bl,
Ha 9KOJIOTUYECKHEe, ONOIOTHIECKUE, XUMHUYECKIE (DaKyIIbTETHI.
AKTyalbHOCTb JAHHOTO Kypca ONpeAessieTCs TeM, YTO MUHUMYM COJEP)KaHUS YPOBHS XHMHYECKOTO
o0pa3oBaHMsl HE NpPEAyCMATPHBAET PACHIMPEHUS W YIIyOJeHUs 3HAHWKA B PELICHUH PACUYETHBIX H
AKCIIEPUMEHTAILHBIX 33]1a4, IETATLHOM PACCMOTPEHUU TEOPETUUECKUX BOIIPOCOB, BKIFOUCHHBIX B 3a/1aHUS
EI'D. Ilpeanaraemplii Kypc MO3BOJMT OoOjiee LENOCTHO CHOPMHUPOBATH 3HAHUS M YMEHHS YYaIIUXCS B
pEIIeHUH 3a/1a4 PA3IMYHOTO YPOBHSI CJIIOKHOCTH. J[aHHBIM Kypc MMO3BOJIUT MAaKCUMAIbHO MOATOTOBUTCS K
uToroBoi arrecraru. OcoOEHHOCTh JAHHOTO Kypca TO, YTO B HEM OYAYT pacCMOTPEHBI TEOPETHUYECKHE
BOIIPOCHI, HAa YPOBHE YIIyOJIEHHOIO W3YYEeHHUs; 3a]Ja4l PA3HOTO YPOBHS CIOKHOCTH, BOIPOCHI U 33/1aHUS,
BXOJIue B 3k3aMeH 1o ¢gopme EI'D. DTo 3acTaBUT ydammxcs 3aayMaTbCs, PacCyX AaTh, HAYYUTHCS
BBICTPAUBATh JIOTHUECKHE [IEMIOYKH, YTO OYEHb BaXKHO ISl pA3BUTHS HABBIKOB TBOPYECKOIO MbIIUIeHUS. B
OCHOBY ITPOTPaMMBbI IIOJI0KEHBI IPUHIHUIIBL: HAYYHOCTb, HATJISAHOCTD, JOCTYITHOCTh, BApUaTUBHOCTH. Kypc
TECHO CBS3aH MEXIPEIMETHBIMU CBS3SIMU C OHMONIOTHEeH, PU3NKOM, MEAUIIMHON, MAaTEMATHKOM, SKOJIOTHEH.
[Tpu moa6ope u nepepaboTKe 3a7ad IaHHOTO Kypca MPUHUMAIMCh BO BHUMaHUE TMOJIOKEHUS U 3aKOHbI
XUMHH, B KOTOPBIX y4allUecs COBEPIIAIOT HauOOJIbIIEE YUCIIO OMIMOOK, a TaK K€ JJIsi BCECTOPOHHEIO
PacKpBITUS. METOJAMKHA NPUMEHEHHUs BaXHEHMIINX 3aKOHOB, KOTOPbIE HHOT/A HEJAOCTATOYHO XOPOIIO
ycBauBaroTcs ydamumucsa. Hekoropble 3aaun nmpenHa3HayeHbl A7 0oJiee IUPOKOro O3HAKOMIIEHUS C
MaTepuaIoM, HECKOJIBKO BBIXOSIIMUM 332 PAMKH IIKOJIHHON MPOrPaMMBI.
Iesan Kypca:
e  yrinyOuth 6a30BbIC 3HAHUS yUAIIUXCS MO OOIIeH U HEOPraHUYECKOW XHUMHUU;
e 0TpabOTaTh HABBIKU PEIICHHS SKCIEPUMEHTAIBHBIX M PACYCTHBIX 33/1a4;
e (QopmupoBaHue yMmMeHHS pabOTaTh C TECTOM, BKJIIOYAIOIIMM 3aJaHHsl C BBIOOPDOM OTBETa H
oopmieHreM CBOOOIHOTO OTBETA;
e (opmMupoBaHUE YMEHUS ONPEAEATh TUIl PACUETHON 334, OPSAOK ACHCTBUIA IPH €€ pelleHuY;
e pa3BUTHE MO3HABATEIBHBIX HHTEPECOB, HHTEIUICKTYAIBHBIX H TBOPUYECKUX CIIOCOOHOCTEH.
3apaum Kypca:
e (opmMupoBaHUE YMEHUIN 1 HABBIKOB KOMILJIEKCHOTO OCMBICTICHUS 3HAHU;
e TOMOIIb yYAIIUMCS B TOJIFOTOBKE K UTOTOBOW aTTECTAIlUH, TIOCTYIIJICHUIO B BY3bI;
e Y/IOBJETBOPEHUE MHTEPECOB  YyYalllUXCs, YBJEKAIOIIMXCS BONPOCAMU OpPraHUYECKOH U
HEOPraHWYECKON XUMUU;
e TMpU TMOMOIIM MPAKTUYECKUX 3aHATUN 3aKpENUTh, CUCTEMATU3HPOBaTh W YIIIYOUTHb 3HAHUS
yUYammxcs 0 pyHIaMeHTAIbHBIX 3aKOHAX OPTaHUYECKOW U HEOPTaHMUECKOW XHUMUHU;
e CO3JIaHUE y yYalllUXCS OCHOB MPAKTUYECKOW MOJATOTOBKH B O0JIACTH pEIICHHUs 3a/Jay M0 XUMHUU
Pa3IMYHOTO YPOBHS CIOKHOCTH;
e pa3BUBATh MHTEJUIEKT Y4Yallerocs, ero JOruyeckoe, 00pazHoe, TEOPETUIECKOe U Apyrue GopMsbl
MBIIIUTCHUSI.
@opMbI U METO/bI, HCIIOJb3YyeMble /1Jisl MPoBeleHus 3aHATHii: Gpopmbl — QpoHTaNBHAS, TPYIIIOBas,
KOJJICKTHBHAS, WHIWBUAYAbHO-000COONEHHAS; METOIBl — CIIOBECHBIE, HArJISAHbBIC, MPAKTUYECKHE,
Oecema, caMocTosiTenbHas paboTa, OOBACHEHHE, 3aKperieHne Marepuala, pPernpoayKTHBHBIM,
AHATUTHYCCKUM, CpPaBHUTEIbHBIM, 0000IIArONTHIH, 00BSCHUTENBHO-UILTIOCTPATUBHBIH,
g depeHIIMPOBAHHBIN, aNTTOPUTMU3AIIHSL.
Buabl 1esiTeIbHOCTH: JICKIINS, CEMUHAP, TPAKTHUYECKHE 3aHATHS, CAMOCTOSTENIbHAS padoTa.
@opMbI KOHTPOJIS: TECTHPOBAHUE, ITPaKTHIECKast paboTa, caMoCTOsTeNbHAsA paboTa, 3a4er.
ConepxaHue TpOTpaMMBl HAIPABICHO HAa BOOPYXEHHE OOYYArOIIUXCS TEOPETUYSCKHMHU 3HAHHSIMH,
OCHOBHBIMH HAayYHBIMH IIPUEMAMH OBJIQJICHUSI UMH, MPAKTUYECKUMU YMEHUSIMHU U HABBIKAMU B PEIICHUU



BOIIPOCOB M 3a/1a4 MOBBIIIEHHON CJIOKHOCTU MPH BbINOIHEHUH 3aaanuii EI'D. B nporpammy BKIIIOYEHO 8
MPAKTUYECKUX PadoT, i OOJIbIIEH MPaKTHUYECKON HAMpaBIEeHHOCTH Kypca.

[TporpamMma paccunTana Ha 0OYJarOIIMXCS Pa3HOTO YPOBHS MOATOTOBIEHHOCTH IO XMUMUH.

[Iporpamma panee Obula anpoOHpoBaHa B Kilaccax XMMHUKO-Ouomormueckoro mpoduis. Ho Tak kak Ha
pelIeHre 3a/1a4 OTBOJIUTCS MaJlo YacoB, TO MporpamMma Obia JopaboTaHa u 100aBIEHbI TEMbI 110 PEIICHUIO
3aJ1a4, BCIEICTBHUE YETO HA PEAIM3allMI0 JAaHHOTO Kypca lLieJecooOpa3Hee OTBECTH JBa yaca.

TpeboBaHusi K YPOBHIO NOATOTOBJIEHHOCTH 00y4AKOIIINXCS

OObyuarommuecs A0KHBI 3HAMb:

e OCHOBHBIE 3aKOHBl XMMHUH, OCHOBHBIC THIIbBI PAaCUETHBIX 3a]ad; MOCIEAOBATEIBHOCTh PELICHUS
pacueTHBIX U KCIEPUMEHTAIbHBIX 33/1a4;

e COCTaB M CBOWCTBA KJIACCOB HEOPTaHUYECKUX U OPraHUYECKUX COCIUHEHUM;

e CTPOCHHE aTOMa, CTPOCHHE MEPHOAMYECKON CUCTEMBI U (PU3UUECKUN CMBICI MOPSAKOBOTO HOMEPA,
HOMEpa Mepruoja v rpyIbl;

e TEOPUID CTPOEHHUSI OpraHudeckux coeauHeHud A.M.bytiepoBa, TEOpPHUI0 OKHCIHUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKIIUN;

e THUJPOJIU3 OPTAHUYECKUX U HEOPTraHUYECKUX COCAUHEHMI;

e CKOpPOCTb XMMMUYECKOH peaKkluu, XMMUYECKOE PABHOBECUE U YCIIOBUS €TI0 CMELICHUS;

e TEOPHIO JEKTPOJIUTUYECKON JUCCOLUAINY;

e CTPOEHHE U CBOMCTBA METAJUIOB M HEMETAJJIOB U UX COEIMHEHUSI.

OOyuaromuecs JOHKHBI yMemb:

e  BJIAJCTh 3aKOHAMHU U IPABWIIHLHO UX MPUMEHSTH MPU PEIICHUH KOHKPETHBIX 3a7a4;

e  XapaKTepHU30BaTh CBOMCTBA OPraHUYECKUX U HEOPTaHUUECKUX COEIUHEHUN;

e  COCTaBJISITh OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKLIUU;

e  COCTaBJISITh YPAaBHEHHUS 3JIEKTPOJIN3A PACTBOPOB U PACILUIABOB BEILIECTB;

e  XapaKTEpHU30BaTh KOPPO3UIO METAJIJIOB B PA3JINYHBIX CpPEllax;

e pemarh 3aayd Ha BBIBOJ XHMMHUYECKHX (OpMyJ, IO TEPMOXMMHUYECKHM YPaBHEHHSM, C
HCIIOIb30BAaHUEM TOHATUH “KOJMYECTBO BEIIECTBA”, “MOJISAPHBIM 00BbeM”, “3akoH ABoraapo”,
“ra3oBBIC 3aKOHEI”,;

e IIPOU3BOAUTH PACUETHI, CBA3AHHBIC C KOJIMYECTBEHHBIM COCTABOM PACTBOPOB; PACUEThI SHTAJIBIINH,
SHTpONUH U SHepruu ['udoca;

e pemaTh 3amaud 1o TemaMm “‘CKOpoCTb XUMHUYECKUX peakuuii”’, “Koppo3uss MetauioB”,
“Onextponus”; «'uapoaus».

e IPOU3BOJAUTH PACUEThl: MacChl BELIECTBA JIM 00beMa ra3oB 110 U3BECTHOMY KOJIMYECTBY BEIIECTBA
13 y4acTBYIOIIMX B peakluu; Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOJYKTOB PEAKIUH, €CIU
OJTHO W3 BEIIECTB JIaHO B M30BITKE (MMEET MpHMECH); Macchl (0ObeMa, KOIMYecTBa BEIECTBA)
MIPOJIYKTAa PEAKIUH, €CIIU OJTHO U3 BEILIECTB JIAHO B BUJIE pACTBOPA C OIIPEIEIEHHON MacCOBOM 10JIEH
PacTBOPEHHOT0 BEUIECTBA; BBIXOJA MPOAYKTA PEAKIMHU; KOJIMYECTBEHHOTO COCTaBa CMECU U
KOMOMHHPOBaHHbBIE 33]1a4H;

e  COCTaBJISITh TEHETUYECKHUE PSAJIbl OPraHUUECKHUX U HEOPTaHUUECKUX BEILECTB;

e  pemaTh SKCIEPUMEHTAaIbHbIE 33/1a4H;

e paboTaTh C TECTaMH PA3TUYHBIX BUJIOB.

JlaHHBIN Kypc BKIIIOYaeT B ce0sl OCHOBHBIE BOIIPOCHI TEOPUU B 00JIACTH OOIIEH U HEOPTaHUYECKON XUMUH,
CHOCOOBI M aJTOPUTMBI PELICHUS 3aJlady TMOBBIIIEHHON CIO0XHOCTH, MaTepuan Mo moAarotoske k EID,
TECTUPOBAHUIO.

Copnepxanue Kypca.

Tema 1: O01mMe NPUHIHNBI PellIeHUs] PACYETHBIX U IKCIEPUMEHTAIbHBIX 32/1a4.

AJTOpUTMBI pellIeHUs] paCUETHBIX 3a7a4. AJITOPUTMBI pEIICHUS SKCIIEPUMEHTAIBHBIX 3a/1a4 MPU U3YUEHUH
OpPraHUYECKUX U HEOPTraHUUYECKUX COECANHEHUN.

Tema 2: XuMunuecKkuii 3j1eMeHT.

Pacuemnvie 3a0auu. Xumudeckue GopMyIibl U pacueTsl 0 HUM. 337a4 Ha HaX0XKJIeHIUEe XUMUYECKOH
dbopmynsl BemectBa. KommuectBo BemectBa. Yncno ABoranpo. Monspabiii 00beM razoB. ['a3oBbie
3aKOHBI.

Tema 3: BemectBo.
XapakTepucTuka MeTayioB riaBHbIX noarpynn |-l rpynn. Xapakrepuctruka MeTanioB — Meid, XpoMa,
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xKenes3a. XapakTepuCTUKa HEMETAIUIO0B IraBHbIX noAarpynn IV-VII rpynn. Xumuyeckue cBONUCTBa
HEOpPraHMUYECKUX BEIIECTB Pa3IMYHbIX KJIaccoB. B3anMocBsI3p Heopranndeckux Beuiects. MHorooopasue
OpPraHUYECKUX BELIECTB.

Pacuemnuie 3a0auu. PacueTHbIe U SKCIIEPUMEHTAIBHBIC 32/1a41 IO TEMaM: ‘‘HEOpPTaHHMYECKHUE BEIIeCTBa,
“Oprannueckue BemiecTra’”.

Tema 4: Xumuueckasi peakuus.

DIEeKTPONUTHYECKAs TUCCOLNALINS HEOPTAaHUUECKUX U OPraHUYEeCKUX KUCIIOT, IIeJ04eH, cosel. Peakiiun
MOHHOTO 0OMeHa. Peakiium oKucInTeIbHO-BOCCTaHOBUTENbHBIE. MeTon nonypeakuuid. Kopposus
MeTauioB. ['MaAponn3 opraHnYecKux 1 HEOPraHMYECKUX COEIMHEHUN. DIIEKTPOJIN3 PACILIABOB U
pacTBOpOB BellecTB. Peaknu, XapakTepru3yromye OCHOBHBIE CBOMCTBA U CIIOCOOBI TIOTYYSHHUS
OpraHUYEeCKUX COETMHEHU. MexaHn3Mbl peakuil 3aMeLEHUs U IPUCOEUHEHUS B OPraHUYECKON
XUMUH.

Pewenue 3a0au. PacueTsl, cBI3aHHBIE C KOJIMYECTBEHHBIM COCTABOM PACTBOPOB: BHIUHUCIICHUS
MPOLICHTHOM, MOJISIPHOM KOHIIEHTpaIuu pactBopa. PacuerHsle 3a1aun 1o remam: “CKOpOCTh XMMHYECKOM
peakuun’’, “Kopposus metaiuioB”, “Onektponus”’, «Kpucramioruaparbsy.

Tema 5: Ilo3HaHMe 1 IPUMeEHEHHE BelIeCTB M XMMUYECKHUX peaKIuid.

[TpaBwiia pabotel B maboparopun. MeTo bl UCCieoBaHus 00beKTOB. KauecTBeHHBIE peaKIuu
HEOPraHUYECKUX U OPTraHNYeCKuX BeriecTB. OO0IIe HayqHbIe TPUHIIUITBI XUMUYECKOTO IMPOU3BOJICTBA
Pacuemmnvie 3a0auu. Pacuetsl Macchl BeliecTBa min 00bemMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA
Y3 YJaCTBYIOIIUX B peakiuu. PacueTsl Macchl (00beMa, KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIIHH,
€CJIM OJIHO M3 BEIIECTB JaHO B U30BITKE (MMeeT nmpuMecH). Pacdyetsl: maccol (00beMa, KOIMUYECTBa
BELIECTBA) IPOJYKTA PEAKLIMH, €CIIM OJHO U3 BEILECTB aHO B BUJIE paCTBOPA C OIPEIEICHHON MacCcOBOM
JI0JIel PaCTBOPEHHOIO BEIIECTBA. 3aa4l Ha ONPEACIICHUE BbIX0/1a IPOAYKTA pEaklMu. 3aa4uu Ha
orpejeNieHue KOJIMYECTBEHHOIO COCTaBa CMECH. 3a/1a4il Ha HAXO0XICHHUE MOJICKYIISIPHON (OpMYIIbI
BelecTBa. Pemienne 3a1a4 Ha pacTBOPBI, C pa3IMYHON KOHIIEHTpaIMen. 3a/1auu ¢ UCIIOIb30BaHUEM
ra3oBbIX 3aKOHOB . KoMOMHMpOBaHHbIE 33a4H.

Tema 6: BapuaHThI JK3aMeHAIMOHHBIX 32/ IAHHUIA.

Paccmotpenue 3aganuii EI'D 3a npeasinyiue roga. Paccmorpenue neMoHcTpanmonHoro Bapuanra EI'D.
O3HakoMIJIEHHE C 3aJaHUSIMU LEHTPAIM30BAHHOTO TECTUPOBAHMUS.

YyeOHbIii Ii1an

Ne /it HaumeHnoBaHnue TeMsl OoOmiee
KOJIMYECTBO
4acoB
1. OO01re NPUHIUIIBI PELIEHUS PACUETHBIX U 3

SKCIICPUMCHTAJIbHBIX 3a/1a4

2. XUMHUYECKUN IIIEMEHT 2

3. BemectBo 11

4., XuMHUYecKasi peakuus 7

5. [To3Hanue U MpUMEHEHHE BEIIECTB U 7
XUMUYECKUX PeaKui

6. BapuaHnTbl 5K3aMEHalIMOHHBIX 3a1aHUI 4

Hroro 34




OXUIJAEMBIE PE3YJIBTATBI
JlesaTenbHOCTh 00pa30BaTEILHOTO YUPEKACHUS 00IIero 00pa3oBaHusl B 00yueHUH XUMHH B
cpenHel (TMOJHOM) MIKOJIE MODKHA OBITh HAaNpaBJICHa Ha JOCTHXKCHHE OOYYArONTUMHUCS CIICTYIONIUX
JIUYHOCHHBIX Pe3YTbMamos:.

1) hopmupoBaHKe 4yBCTBA TOPAOCTHU 38 POCCUICKYIO XUMHYECKYIO HAYKY;

2) BOCIIUTaHUE OTBETCTBEHHOTO OTHOIICHUS K MPHUPOJE, OCO3HAHHE HEOOXOAMMOCTH 3aIlUThI
OKpY>KaloIlel cpe/bl, CTpeMIICHUE K 3J0POBOMY 00pa3y >KU3HU;

3) T[OHroTOoBKa K OCO3HAHHOMY BBIOOPY  HMHIMBHIYaJbHOH  0Opa30BaTelbHOW WK
npodeccuoHaNbHON TPAaeKTOPUH;

4) yMeHUE yIpaBisiTh CBOCH M03HABATEIILHOMN JIEATEIBHOCTBIO;

5) pa3BuTHE TOTOBHOCTH K PEIICHUIO TBOPUECKHX 3a71a4, YMEHHUS HAXOHUTh aJICKBATHBIC CIIOCOOBI
MOBEJCHUS W B3aMMOJCHCTBHS C MapTHEPaMU BO BpeMsl yueOHOH W BHEYUEOHOH JesTeNbHOCTH;
CIOCOOHOCTH OLIEHUBATh MPOOJIEMHBIE CUTYallUH U ONEPATHUBHO MPUHUMATh OTBETCTBEHHbIC PEUICHUS B
Pa3NUYHBIX TPOIYKTUBHBIX BHJAX JEATENbHOCTH (yueOHas, IMOMCKOBO-HCCIIENOBAaTEIbCKasl, KIyOHas,
MIPOEKTHAsA, KPYKKOBas U T. I.);

6) dopMupoBaHHEe XHMHKO-3KOJIOTHYECKOH KYJIbTYpPbI, SBIISIOIMICHCS COCTaBHOW 4YacThIO
HKOJIOTMYECKOM 1 0011Iel KyIbTyphl U HAYYHOTO MHUPOBO33PEHHUSI.

Memanpeomemuvimu pe3ynbmamamu OCBOCHUS BBIMYCKHHUKAMU CpeaHed (MOJHOW) MIKOJIbI
MIPOrPaMMBbI 110 XUMHUU SBIISIOTCS:

1) wucnosjbp30BaHME YMEHUH M HABBIKOB PA3JIMYHBIX BHUJOB I03HABATEILHOW JESTEILHOCTH,
MPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHUS (CUCTEMHO-UH(GOPMAIIMOHHBIN aHAIN3, MOJICTUPOBAHUE) IS
M3Y4EHHUs Pa3IMYHbIX CTOPOH OKPY)KaroIlel JeCTBUTENbHOCTH;

2) WCMOJIb30BAaHWE OCHOBHBIX HHTEJICKTYaJIbHBIX OICpAlldii: aHAIW3 W CHHTE3, CpPaBHEHHE,
o0o0menue, cucremMarusanus; GopMyITupoBaHHE TUIOTE3, BBISIBICHNE MPUYMHHO-CIICACTBEHHBIX CBS3EH,
MOKCK aHAJIOTOB; TOHUMaHUE MPOOIIEMBI;

3) yMeHHUe TeHepUPOBATh HJICH U ONPEICIISATh CPEICTBA, HEOOXOAUMBIE IS MX pealn3alliy;

4) ymeHue u3BICKaTh MHOOPMAIIUIO M3 PA3IMUYHBIX HCTOYHHUKOB, BKJIOYAs CPEJCTBA MacCCOBOU
uHpOpMAINY, KOMIIAKT-ITUCKM Y4YeOHOro HasHaueHws, pecypchl HHTepHera; ymeHne CcBOOOIHO
M0JIb30BAThCS CIOBAPSMHU PA3IMYHBIX TUIIOB, CIIPABOYHOM JHUTEPATYpOl, B TOM YMCIIE Ha 3JIEKTPOHHBIX
HOCHUTEIISIX; COOII0AaTh HOPMBI HH(OPMAIIMOHHON M30MPATEIbHOCTH, STHKH;

5) yMeHHe TMOJB30BATHCS HAa TMPAKTHKE OCHOBHBIMH JIOTHUCCKMMH MNPUEMAMH, METOJaMU
HaOJIIOACHNS, MOICTTMPOBAHUS, OOBSICHEHHSI, PELICHUs IPOOIeM, IPOTHO3UPOBAHUS H IIP.;

6) yMmMeHHe OOBSCHATH SIBICHUS W MPOLECCHl COLUATIBHON JEHCTBUTENBHOCTH C HAYYHbIX,
COLIMATIbHO-(DUIOCOPCKUX MO3ULUI; pacCMaTPpUBaTh UX KOMIJIEKCHO B KOHTEKCTE CJIOKHBIIHUXCS peainii
Y BO3MOJKHBIX [IEPCIIEKTHB;

7) yMEHHUE OLICHUBATh C MO3MUIIMH COI[MATIBHBIX HOPM COOCTBEHHBIC MOCTYIIKU M MOCTYIKU APYTHX
JToel; yMEHHME cIyliaTh coOecelHHKa, MOHMMAaTh €ro TOYKY 3pEeHHs, MpH3HaBaTh IMPaBO JPYroro
4esloBeKa Ha MHOE MHEHHE.

B obGnactu mpeomemmnwix pezynrvmamoe oOpa3oBaTEIbHOE YUpEkKIAEHUE OOIIEro oOpa3oBaHUS
MPEAOCTABIIAECT YYEHUKY BO3MOXKHOCTh Ha CTYIIEHU CPEIHETO (TOJITHOTO) 00I1Iero 00pa3oBaHus HAyUYUThCS
CIIEAYIOLIEMY.

1) CTpyKTYypHpOBATh N3YUCHHBIN MaTepUal;

2) UHTEPIPETUPOBATH XUMHUUECKYIO HH()OPMAIIHIO Pa3THYHON CI0KHOCTH;

3) aHanM3MpoBaTh M OICHWUBATh TMOCJCACTBUS Ui OKpYXAloIed cpenbl OBITOBOM |
IIPOU3BOJICTBEHHOH JIEATETLHOCTH YeNIOBEKa, CBA3aHHOMU C repepaboTKOMN BEIECTB;

YueOHO-MeTOAMUYECKOE ODecTIeUeHHE.
Jlyist peanu3anuu JaHHOTO Kypca UCTIONIb3YIOTCS:
e ydyeOHbIe TOCOOUS JIJIs MOCTYMAIOIIUX B BY3bl pa3HBIX aBTOPOB;
e Tecthl EI'D o xumuu 2009-2021rT



IHOYPOYHO-TEMATHYECKOE IINTAHUPOBAHHUE

Neypo-k| Ne Tema ILnanupyembie pe3yJibTaThl Buanbi aorp
n/m | ypoxa OcBoeHHe MpeIMeTHBIX YV KOHTPOJISt
o 3HaHMit
TeMe
|. Obugue npunyunsvl pewrenus pacuemHuvix u IKCREPUMEHMATbHBIX 3a0au-34.
1 1 AJNTOPUTMBI PEIICHUS Monb. MomnsipHas macca, PeryasituBHbIe: NupuBua. onpoc
pacyeTHBIX 3a/1a4 MOJIIPHBIN 00BEM. OCYHICCTBJIAIOT NOIIAarOBbIN
Ymern: Pemars 3a1auu no KOHTPOJIb K pesyJIbTaTy
IMo3naBaTteabHbie: CTposT
3alaHHOMY aNITOPUTMY PE€YEBOC BICKA3bIBAHUEC B
2 2 | AIropuTMBI pelcHHS KauecTBeHHBIC peakuuu H| 1ycpmennoii hopme NunuBua. onpoc
JKCIIEPUMEHTAIBHBIX 3a7a4 Ipy | OPraHUICeCKUe BCIIECTBA. KoMMyHMKATHBHBIE:
M3yYCHHH OPraHHYCCKIX I'eneTnyeckast B3auMOCBSI3b VUNTHIBAIOT Pa3HbIE MHECHUS U
o OpraHUYEeCKUX BEILIECTB. CTPEMSTCS K KOOPIUHALIN
COeTMHEHHIA p m P PAMHATL
VYMmerb: Pemare reHeTHYecKHe| Pa3IMYHBIX MO3UIIUN B
LIEIOYKU c opraHndeckumy| COTPYAHMICCTBE
BEIECTBAMH, PACCTaBIIATH JIuyHocTHbIe: Pa3BuBaTh
koddurmentsl B OBP. YMEHHUSI OLICHMBATh CHUTYaIUIO
3 3 AJITOPUTMBI peleHus KauecTBeHHbIC peakiinu Ha 1 ONICPAaTHBHO IIPUHUMATh MNunuBua. onpoc
HKCIIEPUMEHTAIIbHBIX 33724 pU HCOPraHMYECCKHEC BCIICCTBA. pCIICHUEC, HAXOAUTh
M3ydCHUN HEOPTaHUYECKUX I'enernueckas B3aMMOCBSI3b aJIEKBATHBIE CTIOCOObI
. HEOPraHWYECKUX BEUIECTB.
COETMHEHUI
YmMmern: Pemate reHeTnueckue
LIETIOYKHU C HEOPTAHUYECKUMU
BEIIECTBAMM, PACCTABIISITH
ko3¢ dunrentsl B OBP.
1. Xumuueckuii snemenm-2u.
4 1 Xumnueckue GopMyIsl 1 3azayn Ha HaXOXKICHHE ITo3naBaTeabHble: BeIBUTaTh | MHamsua. onpoc |https://ege.fipi.ru/b

pacyeThl Mo HUM. 3a/1a4M Ha
HaX0XICHUE XUMHUUECKOU
(dbopMyITbI BEIEeCTBA.

XUMHUYECKON (OpMYJIbl BEIIECTBA
10 MTPOJYKTaM CTOPaHHUs, IO
MacCOBOH J0JI€ 2JIEMEHTA, 10
IJIOTHOCTH.

THITOTE3bI, UX 000CHOBaHHE,
JI0Ka3aTeIbCTBa
PeryasiTuBHBIC: CTaBUTH
y4eOHbIe 3a/1a4H Ha OCHOBE

YMmern: pemath 3a1aun 3agaHust No

ank/index.php?proj

=EA45D8517ABE

B35140D0D83E76

F14A41
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KonnuectBo Bemectna. Hucio
ABoraapo. MosnspHbIii 00beM
razoB. ]'a30BbIC 3aKOHEIL.

YMerh: MNPUMCHATH ITIOHATUA
KOJIMYECTBO

BEILIECTBA, YUCIIO ABOTapo,
MOJIIpHBIA 00BEM Ta30B... IPU
pEIlIeHUH 3a]1a4, HAaXOJUTh
B3aMMOCBS3b MEXAY MOHATHIMH,
peliaTth 3a7a4u OCHOBBIBAsSICh HA
JTaHHbBIE TIOHATHUS.

COOTHECEHHS TOT0, YTO H3BECTHO
Y YCBOEHO H TOTO, YTO €IIle
HEU3BECTHO
KomMmyHuKaTHBHBIC:
WHUIIMATHBHOE COTPYAHHYECTBO
B ITOMCKE U cOope MHPOpMAITHH
JInuHocTHble: Pa3BuBaTh

KOMMYHUKATHBHYIO
KOMIIETEHTHOCTh, YMEHHE

YBa)XXaTh HHYIO TOUKY 3pEHHUS
pu 00CYKICHUN TTIPOOIIEMBI

NupuBua. ompoc

I11. Beuecmeo -11u.

XapakTepuCTUKaA METAJUIOB

riaBHbIX noarpymm 1—I11
rpymi. XapakTepucTuKa

METaJUIOB — MEJIH, XpOMa,

KEJIC3a

CrpoeHue U CBOICTBA IIaBHBIX U
MOOOYHBIX METAIIJIOB
M UX COSIMHCHUM.

YMeTh: OIIUCHIBATE CBOMCTBA
METaJJIOB U UX

COCJIMHEHUY Ha OCHOBAaHUU
CTPOCHHUS.

XUMHYECKHUE CBOMCTBA

HCOPTaHNYCCKUX BCUICCTB
Pa3JINYHBIX KJIACCOB.

3HaThL. XMMHYECKHE CBOMCTBA
OKCHJIOB,

TUAPOKCHJIOB, COJIEH.

YMerh: onpenensaTe Xapakrep
BEIIECTBA, HA OCHOBE KOTOPOTO
npeanonarats OB cBoiicTBa unu
OCHOBHO-

KHCJIOTHBIC.

B3anMoCBsA3b HEOPraHUYECKUX

BCUICCTB.

YMeTn: pemath HENOYKU
MpeBpaLICHUN

CsoiictBa coneit. ['maponns

3unars: [lonsTue ruaponmsa.

PeryasituBHble:
OCYILIECTBIISIIOT MOIIATOBBIH
KOHTPOIIb K PE3YJIbTATY
Io3naBaTeanbHble: CTposT
pedyeBOE BHICKa3bIBAaHUE B
MUCBMEHHOH (opme
KoMMyHUKATHBHBIE:
YUHUTHIBAIOT Pa3HbIC MHEHUS U
CTPEMSTCS K KOOpAUHALUU
pa3IMYHbBIX MTO3ULIUHI B
COTPYIHUYECTBE
JInuHOCTHBIE:
Pa3BuBaTh ymMeHuUs OLICHUBATh
CUTYAaINI0 U OTIEPATUBHO
MIPUHUMATh pPEIICHUE,

HaxXoJuTh aACKBATHBIC CITOCOOBI

WNunuBua. onpoc

https://eqe.fipi.ru/b

ank/index.php?proj

=EA45D8517ABE
B35140D0D83E76

F14A41

NupuBua. orpoc

NunuBua. ornpoc

7
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costeit. Kucieie conu

10

Conenomo0HbIe: TUAPOIU3 U
XapaKTEePHBIC PEAKITIH

11

FHHpOHHSOpFaHquCKHXII

HeOpFaHHqCCKHXCOGHHHCHHﬁ

I'maponus opranuvecKkux u
HEOPraHWYECKUX BEIIECTB
(TaymoreHaIKaHOB,

CIIO’KHBIX 3(HPOB, YIIEBOIOB,
oenkoB, AT®) 1 ero 3HaUCHHE.
I'mpponus coneld - Tpu cityyas.
CrymeH4arslii THIPOIH3.
HeoOpaTtumpliii ruaponus.
[IpakTHueckoe 3HaYEHUE THAPOIU3A.
Ymerb: OnucsBaTh NPOLIECCH,
MIPOUCXOSAIINE ITPU

PacTBOPEHHH COJIEH M OPraHUYECKHUX
BelIecTB B Bojie. OIpenensTh cpery
pacTBopa coneit

3aHATUC

NunuBua. onpoc

IIpakTyu.

3aHATUC

12

['eHeTnyeckas CBS3b MEKIY
KJIacCaMHd HEOPTaHMYECKHUX
COEIMHEHNN

I'enernueckne psimpl MeTamia (Ha
npuMepe Kanbldig W JKejesa),
HeMeTala (ceppl M KpEeMHHS),
MIEPEXOTHOTO AJIEeMEHTa (IIMHKA).
YmeTh: OOBACHATH B3aUMOCBSI3U
MeXy HEOpPraHUIeCKUMH
BEIIECTBAMH.

OOBACHATH 3aBUCUIMOCTH (hOpM
HaxXO0XACHHA BEUICCTB B IPUPOAC U
VX IPUMEHEHUS YeIIOBEKOM OT
XUMHUYECKUX CBOMCTB BEIIIESCTB.

13

MHoroo0pa3ue opraHu4ecKux
BemecTs. Homenkiarypa
TpUBHAIIbHAS

3HaTh! AIOTpONIHS, H30MEPHS
(pocTpaHCTBEHHAsS U CTPYKTYpHAs U
WX Pa3HOBUIHOCTH),
MOJTMMEPHS/TIOTUMOP(DHU3M,
TOMOJIOTHS, ¥ M30TOIHS SJIEMEHTOB H
UX COEIUHEHUI.
YMmerb: Ha3piBaTh ¥ OOBICHITH
MIPUIHHBI MHOTO00pa3Hs BEIIECTB
ApryMEeHTHPOBAaThH BEIOOP U30MEPUN
JUIsl OPraHUYECKUX BELIECTB.
Onpeaenars alIoTPOIHbIE
MOTU(HKAIIAN

@poHT.onpoc

https://ege.fipi.ru/b

ank/index.php?proj

=EA45D8517ABE

B35140D0D83E76

F14A41

®poHT.onpoc
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ank/index.php?proj

=EA45D8517ABE
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F14A41
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14 9 [eHeTHUeCcKast CBSI3b MEXKTY YMeTh XapakTepru30BaTh B3aHMOCBS3b WNuausua. onpoc
KJlaccaMu HeOpFaHI/IquKI/IX HCEOPTraHNYCCKUX U OPraHUYCCKUX
coeuHenwii. Peenye 3amanmii | PEAKLHH, KDYrOBOPOT JIEMEHTOB B
EF9 N032 IIpUPOJE, obMeH BCIICCTB U DHEPTHUU
B KUBOM KIIETKE.
15 10 | I'eHeTdecKas CBS3b MEKIY WNuausua. onpoc
Ymerhb: OOBSICHITH B3aUMOCBSI3H
KJIaCCaMU OPraHUYECKHUX U MeKITY
HEOPraHUYECKUX COCIAUHEHUI. HEOPTaHUUYECKHUMHU U OPTaHUYECKUMHU
16 11 | Pemenue opraHuYeCcKHX BemectBamMu. OObACHATH [IpakTud.
LleTI0YeK TIPEBPALLEHHil. 3aBUCUMOCTH (hOPM HAXOXKIACHHUS SAHSTHE
N BEIIECTB B IPUPOJIE U HX
Pemenne 3agannii EI'D Ne33 = PHpoa
MPUMEHCHUS YEIOBEKOM OT
XHMHUYCCKUX CBOMCTB BEILECTB.
Pemars 3amanus
Ne32,33.
. A -6u.
IV. Xumuueckasn peaxuyus-6u
17 1 DJeKTpoIMTHYECKAs 3HaTh: DnekTponuThl B cBete T/, IMo3HaBaTeAbHBIE: . Wumusua. onpoc |https://ege.fipi.ru/b
JMCCOLMALHS HEOPTaHIYECKIX OKHCIIHUTENU U BoccTaHoBuTenu B ceete TO/] | TToHMMATh CYIITHOCTD ank/index.php?proj
M OPraHHYECKHMX KHCIIOT YMETDb: [1onb30BaThCs XUMHYECKUM peaKIui MEXTy =EA45D8517ABE
b
eroueii. comeif. Peaxiim SI3BIKOM JUISL 3AIIUCH MOJIEKYJISPHbIX, monHbix| AOHaMA. [Tonb3oBathes B35140DOD83E76
m ’ : 1 -- o XUMHYECKUM SI3BIKOM IS F14A41
HOHHOIO 0OMeHa M COKpPAIEHHBIX HOHHBIX YPaBHEHUH.
: 3aITUCH MOJIEKYJISPHBIX,
KnaccnpummpoBaTs 3I€KTPOUTH Ha
ITOJIHBIX U
CHIIbHBIE, CPEIHNUE, CJIA0BIC TI0 CTETICHH COKPAIIEHHBIX HOHHBIX
JUCCOLMAIIN ypaBHEHHH.
18 2 OKUCIUTENBHO- YMETDb: ypaBHUBaTh OKHUCIUTEIBHO- PeryasiTuBHbIC: WunuBua. onpoc
BOCCTAHOBUTEJBHBIE PEAKIINH. BOCCTaHOBUTEJIbHbIC peakiuu, MOOHTH30BATS
Pa3bACHATH IIPOLECCHI OKUCIICHUS U CHJIBL M SHEPTHH, BOJICBBIC
CHITUS
BOCCTAHOBJICHHS, MPUBOJTUTH y
— K BBIOOPY B CUTYyalluu
MIPUMEPHI OKHUCIIUTEIHLHO- MOTHBAIHOHHOTO
BOCCTAHOBUTEIBHBIX PEAKIIHL. KOH(IIMKTA, K
19 3 OCHOBHBIC CXEMBbI OKUCIUTENCH | 3HATh CXEMBI OKHCIUTEIICH 1 MpeoIoJCHUI0 TpensITcTBHi |  DpoHT.onpoc

1 BOCCTaHOBHTEIIEH

BOCCTaHOBUTEICH.
YMerh: MNPUMCHATH CXEMbI K PECIICHUTIO
TECTOBBIX 3aJaHHI

KoMMyHnKaTUBHBIE:
YIPaBISATH TOBEACHUEM
napTHEPA: KOHTPOJIb,

KOppPCKIMs, OLICHKA



https://ege.fipi.ru/bank/index.php?proj=EA45D8517ABEB35140D0D83E76F14A41
https://ege.fipi.ru/bank/index.php?proj=EA45D8517ABEB35140D0D83E76F14A41
https://ege.fipi.ru/bank/index.php?proj=EA45D8517ABEB35140D0D83E76F14A41
https://ege.fipi.ru/bank/index.php?proj=EA45D8517ABEB35140D0D83E76F14A41
https://ege.fipi.ru/bank/index.php?proj=EA45D8517ABEB35140D0D83E76F14A41

20 Pemrenue 3agad mo reme: AHOIHBIN TIPOIIECC M KATOJHBIN Mpoliecc  |IeCcCTBUNA MapTHEPA; ®poHT.onpoc
«DNEKTPOIH3» JUJIs1 pacCTBOPOB M PacIIaBOB COJNEN U JIngHocTHbIe: PassuBaTh
LIeTT0UeIA. KOMMYHUKATHBHYHO
KOMIICTCHTHOCTE, YMCHHE
YmMmerb: coctaBiate OBP ma Y
yBa)kaTh HHYIO TOUKY
DJIEKTOPIM3a e ——
21 [TpoOHBIit 5K3aMeH B (hopme Pemenue tectoB EI'D 1 ananus omubok OBCYIKIEHHH TPOGIEMBL. . Wumeun. onpoc (https://ege.fipi.ru/b
ET'D (uactp A) ank/index.php?proj
> T =EA45D8517ABE
AHa.HI/I3 HpO6HOFO EFS. Pa60Ta HAWBUI. OIIPOC B35140D0D83E76
HaJi, OIMOKaMH F14A41
V. Ilo3nanue u npumeHnenue 6euiecme U XumMuuecKux peakuyuil -74.
23 [TpaBuna paboTel B 3nate: [IpuemMsr oOparenus ¢ 1ab. II: ®opmynupoBathb @poHT.ompoc
naboparopun. MeTozbl 0o0OpyIOBaHMEM,  pEakTHBaMH,  Harp. | oOILICHAy4YHEIE, a TAKKE
HCCIICNOBANIS OB bEKTOR npuOopamMu U T.J1. XUMHYECKHAE YMEHUS
Ten ) YMETb: Cobmronars TEeX. HaBBIKH, HEOOXOINMEIE B
KauecTsenmpie peakuun OczomacHOcTH Ha ocHOoBe 3YH. JEATECIIBHOCTU
HEOPTraHUYECKUX U IlpenyranpiBaTh M 3alCHIBAaTh JKCIIEPUMEHTATOpa U
OpPTaHHYCCKUX BCIICCTB BBIBOJIbI [10 YPABHEHUS XUM.PEaAKIIUI TIOJCSHEIC B .
TTOBCETHEBHOM KU3HM .
IlonumaTts
24 KauecTBenHbie peakiuu Ymers: pemars 3agaHus Ne33 XUMHKO-3KOJIOTUYECKUE Wnausun. onpoc
OPTraHMYECKHX H IPOOJIEMBI OXPaHbI
. TIPUPOJIBL.
HEOPTraHWYECKUX COCIUHEHUN P: KOPPCKIIHS — BHECCHHE
25 OO01re HayYHbIe TPUHIIUIIBI 3HaTh. IIOJIy4YEeHUE AMMUAKA, CEPHOU | HeoOXOIUMBIX Wuausua. onpoc

XUMHYECKOTO TPOU3BOJICTBA:
IIOJIy4eHUE aMMHUaKa, CEpHON
kucioTel. [IpupoHbie
MCTOYHUKHU YTJIEBOJIOPOAOB U UX
nepepadoTka.

KHUCJIOTbI,  NPUPOJHBIE  HCTOYHHKHU
YTJIEBOJIOPOJIOB U T.J., TEXHOJIOTHIO
MIPOM3BO/ICTBA.

YMmerThb: COTIOCTAaBIIATh
MPOU3BOJICTBEHHBIE TTPOIIECCH  C
XUMUYECKUMH PEAKIUSIMU,

YCIIOBUSIMU MX MPOTEKAHMUSL.

JIOTIOJIHEHUI U KOPPEKTHB
B IJIaH U CII0CO0
JIEUCTBHUS B cllydae
pacxoXKICHUS
0’KHJIa€MOTO PE3yJIbTaTa
JIEICTBHSA B €TI0
peaIbHOro NPOAYKTA .
ITons30BaThHCSA
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26

CnocoObI BEIpaKCHUS
KOHIEHTPALlUU PacTBOPOB.
ITpoueHTHas KOHLIEHTpALKSL.
MomnspHas 1 HopMaiabHas
KOHIIeHTpauus. Pemenue 3anaq
Ha PacTBOPHI, C pa3INYHON

YmMmerb: Pematr, 3agaud Ha
pacTBOPBHI, c pa3InYHON
KOHIICHTpAllUeH, C TIOHATHEM
pPacTBOPUMOCTb,
KPUCTAJIJIOTUIPATHL. ..

nHpopMarueii u3
JPYTUX UCTOYHHKOB JJIS
MOJITOTOBKU KPATKHX
coobmenwmii. K:
pa3BepHYTO, JIOTUIHO U
TOYHO M3JIaraTh CBOIO
TOYKY 3pCHUS C

WunuBun. ompoc

. HCIIOJIb30BaHUEM
KOHLCHTPAIHCH. aJleKBaTHBIX (YCTHBIX U
27 Haxoxnenne hopmyn Pemenue 3ananmii 34,35 EI'D paznuunoii ITHCHMEHHBIX) Wnausun. onpoc
BEIECTBA, ECIIH M3BECTHBI CIIOKHOCTH. SI3BIKOBBIX CPEJICTB
MAacCOBBIE JIOJIH 3JIEMEHTOB. JI: 321aBaTbCs BOIPOCOM O
3aa4yn Ha orpe/ieieHue TOM,
«KaKOe 3HAYCHHE, CMBICIT
(dbopMyi1, €ciIM U3BECTHBI MacChl HMeEeT 1S MeHS
WA 00BEMBI TPOIYKTOB VUCHHe», H YMETh
cropanusi. BeiBoz HAXOUTh OTBET HA HETO
MOJIEKYJISIPHOM (hOPMYIIBI
BEIIIECTBA 10 OTHOCUTEIBHOMN
IUIOTHOCTH €T0 MapoB MO
BOJIOPOAY, BO3IYXY.
28 Pacuetst macchl (00bema, WHauBK . OIPOC
KOJIMYECTBA BEIIECTBA)
IPOJYKTOB PEAKIMH, €CITH OHO
U3 BEIIECTB JIaHO B U30BITKE
(umeet npumecn). Haxoxaenue
MaccOBOM J0JIM PacTBOPOB
MI0CTI€ PEAKITUH
29 KomOnHupoBaHHbIE 3a1a4n WHuBK L. OIIPOC
V1. Bapuanmot 7k3amenauyuonnvlx 3a0anuit — 5u.
30 Bapuantsl 3aganuit ET'D 20212- Pemate Tectol EI'D PeryasiTuBHbIE: TecroBbie https://ege.fip
2023 MPUHUMAIOT U COXPAHSIOT | 3aaHus i.ru/bank/inde
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31

Bapuantsl 3aganunii EI'D 2023-
2024

32 Bapuantel 3aganuii EI'D 2024-
2025

33 Bapuantsl 3aganuii EI'D 2025-
2026

34 Ocobennoctu 3aganuii EI'D 2027

yaeOHyI0 3a1ady, TectoBbIe
IJTAHUPYIOT CBOU JCHCTBUS| 3aMaHuUs
B COOTBETCTBHHU C

o N TecToBbie
MIOCTaBJICHHOM 3a1aueil U

3a/1aHus

YCIIOBUSIMU €€
peannzanun TecToBbie
Ilo3HaBaTejibHBIE: 3a7aHuUs
HCTIOIB3YIOT 3HAKOBO — T
CHUMBOJINYECKUE CCTOBBIC
cpesicTBa 3a/1aHus
KoMMmyHukaTuBHBIE:

apryMEHTUPYIOT CBOIO
MTO3ULMIO U KOOPIUHUPYIOT|
€€ C MMO3UIIH TapTHEPOB B
COTPYJIHUYECTBE
OIPEIENAIOT CBOIO
JUYHYIO MTO3ULHIO,
aJIeKBaTHYIO

i depeHInpoBaHHYTO
CaMOOIIEHKY CBOMX
YCIIEXOB B yueOe
JInyHoCTHBIE:
DOpMHPOBATH LIEIIOCTHOE
MHPOBO33pEHHUE,
COOTBETCTBYIOIIIEE
COBPEMEHHOMY YPOBHIO

Pa3BUTHUSA HAYKH.

x.php?proj=E
A45D8517A

BEB35140D

0D83E76F14
A4l
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