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1 HOACHUTEJIBHAS 3AIINCKA

1.1 Heap AMCHMIVIMHBI: U3yY€HHE METOAOJOTMYECKMX M HCTOPHUYECKUX HpPOOIIeM,
HeoOxoauMbIx 11 yenemHoro ocsoeHuss OOIT o nanpasienuto 04.03.01 «Xumus».

OcHOBHBIE 331a4¥ JAaHHOHN TUCIMITIIMHBIL:

— 03HAKOMHUTH CTYJICHTOB C OMOTpagUUECKUMH CBEJCHUSIMU O XUMHUKAX, OMPEACTHBIINX
MarucTpajbHOE HAIpaBICHHUE PAa3BUTUS XUMUYECKOM HAyKH C MOMEHTA €€ BOSHUKHOBEHHS,

— o0OpaTuTh BHMMAaHUE Ha HCTOPUYECKYIO CHUTYalMIO, Ha pPa3BUTHE XHUMHUYECKOTO
MIPOU3BOJICTBA U PriIOCO(CKIE KOHIICIIUY;

— I10Ka3aTh, YTO OOIIECTBEHHbIE OTHOLIEHUS U MOTPEOHOCTH CIIOCOOCTBOBAJIN Pa3BUTHUIO
€CTECTBO3HAHUSA M TEXHUKH, CTAHOBJICHUIO XUMHMM KaK HAayKd; — MOJYEPKHYTh B3aUMOCBS3b
MEXJly pa3BUTHEM HayKU U IPOU3BOJICTBA;

— I0Ka3aTh, YTO HAay4YHbIE JOCTHXKEHHUS M OTKPBITUS - 3TO pe3yJbTaT TpyJla U yCUIUH
MHOTHX TIOKOJICHUH YYEHBIX, )KHUBIIUX U )KUBYIIUX BO BCEX CTPaHAX MUPA;

— NOIYEPKHYTh POJIb POCCUNCKHUX YYEHBIX B CTAHOBJIEHUU U Pa3BUTUU XUMUHU.

1.2 Mecto aucuunjnusl B crpykrype OOIT

JucuummHa «Benukue XUMUKH» OTHOCHUTCS K JUCHUIUIMHAM YacTH, (GopMupyemMoin
YYaCTHHKaMH  OOpa30BaTEIbHBIX  OTHOIICHWH  MPEJAMETHOIO  MOAYJSA IO  TPOQHIIO
«Ananutnaeckas xumus» 6ioka b1.B.01 (b1.B.01.01).

B uH(pOpMalMOHHOM M JIOTMYECKOM ILIaHAX JaHHBIA KypC CBS3aH C JUCHUIUIMHOW
«Mctopust 1 METOIOJOTUSI XHUMHI», U OTICIbHBIMU pa3leliaMy psifa JTUCHUIUINH, TaKuX Kak
«Heopranuueckas xumus», «Opranndeckast Xumus», «Ousndeckast XuMus» U Ap.

1.3 IncuuniinHa HanmpaBJjieHa Ha (OPMHPOBaHUe caelyomuX komnerenuuii: YK-1,
OIIK-6:

YK-1. CrniocoGeH oCyIIecTBISATh MOUCK, KPUTUUECKUN aHaIM3 M CUHTE3 MH(OpMaINH,
INPUMEHSTh CHCTEMHBIM MOAXOA JJs pElIEHUs IIOCTABJIEHHBIX 3a/la4, HWHAMKATOPaMH
JIOCTHKEHUS KOTOPOH SIBIISIETCA:

e VK-1.1. Ananu3upyer 3agauy, BelJeNss ee 6a30Bble COCTABIISIOIINE.

e VK-1.2. Onpenensier, MUHTEPNPETUPYET U PaHKUPYeT MHPOPMaLUIO, TPeOyeMyIo
JUIS PEILIEHUS IOCTABJICHHOW 3a/1a4H.

e VK-1.3. OcyuiecTBisieT MOMCK UHPOPMALIMY JJIS PELISHUs TOCTAaBICHHON 3a/1aun
10 Pa3JIMYHbBIM THUIIaM 3aIIPOCOB.

e VK-1.4. Ilpu o6paborke wuHbOpManuu oTIMYaeT (aKThl OT MHEHHUH,
UMHTEepHpEeTaluid, OLEHOK, (OpMHUpPYEeT COOCTBEHHbIE MHEHHUS M CYXXICHMS,
apryMEHTHPYET CBOM BBIBOJIBI M TOYKY 3pEHHUS, B TOM 4YHCIE C NMPUMEHEHHEM
¢unocohckoro NOHATUHHOTO anmapara.

e VK-1.5. PaccmarpuBaeT M IpeanaraeT BO3MOKHBIE BAapUaHTBhl pPELIEHUs
MIOCTaBJIEHHOM 3a/1a4uM, OIIEHUBAsl UX JOCTOMHCTBA U HEJOCTATKHU.

OIIK-6 Crnioco0GeH mpeacTaBisaTh pe3yibTaThl CBOEH pabOThl B YCTHOW M MUCHMEHHOM
dbopMe B COOTBETCTBMM C HOpMamMH M MpaBWIaMH, MPUHATBIMH B MNPO(ECcCHOHATEHOM
cooO1iecTBe, MHANKATOPAMM JIOCTUKEHUSI KOTOPOH SBISETCA:

e OIIK-6.1. IpencraBnser pe3ynbTaTsl pabOThl B BHAE OTYETa IO CTaHIAPTHOM
dbopmMe Ha PyCCKOM SI3BIKE.

e OIIK-6-2. Tlpencrarmsier WHOOPMANHUIO XUMHYECKOTO COJCPKAHUSA C YYETOM
TpeGoBaHuit OnbIMorpaduuecKoil KyabTyphbl.

e OIIK-6.3. [Ipencrapnser pe3ynbTaThl pabOTh B BUJE TE3UCOB JA0KJIA/Ia HA PyCCKOM
U aHIJIMHACKOM SI3bIKE B COOTBETCTBUM C HOPMAaMHU U NpPAaBUIAMH, NMPUHATHIMHU B
XUMHUYECKOM COOOIIIECTBE.



e OIIK-6.4. ToTOBHUT MpE3EHTALIMIO 110 TeME pabOTHI U MPEACTABIAET €€ Ha PYCCKOM
Y QHIVIMMCKOM SI3bIKAX.

1.4 IlepeueHb mJIaHHMPYeMbIX Ppe3yJbTAaTOB o00Oy4deHusi. B pesynbrare wusydyeHus

JUCIUTIIMHBI CTYACHT JIOJDKECH

3HAThb:

yMeTb:

COJIep’KaHUE TIPOIIECCOB CaMOOPTaHU3AMKA W CaMOOOpa3oBaHUs, MX OCOOCHHOCTEH H
TEXHOJIOTHI peanu3alfi, UCXOs M3 IeNeld COBEPIICHCTBOBAHUS MPO(EeCcCCHOHATBHON
IeITEIbHOCTH,

METOJBl M CIOCOOBI TIOMCKa, XpaHEHUs, oOpabOTKM W aHaiM3a WHDOpMaANUU U3
pa3IMYHBIX HMCTOYHUKOB M 0a3 JaHHBIX, MPEACTABIATH €¢ B TpedyemMoMm Qopmare C
HCITOJIb30BaHWEM UH(OPMAIIMOHHBIX, KOMITBIOTEPHBIX M CETEBBIX TEXHOJIOTHIA;
BO3MOKHOCTH Microsoft Office s cocTaBaeHUs OTYETOB U NMPE3CHTALHIA;

IUTAHUPOBATh IIEJTM M YCTAaHABJIMBATH IPUOPUTETHI MPH BBIOOPE CIOCOOOB TMPHUHSITHS
pelIleHui ¢ y4eTOM YCIOBHM, CpEACTB, JTUYHOCTHBIX BO3MOXKHOCTEH M BPEMEHHOM
MIEPCIICKTHBBI JOCTHIKCHHS, OCYIIECTBICHUS ICATCILHOCTH, CAMOCTOSTEIBHO CTPOHTH
mpolecc OBIafeHus UWH- ¢opMmanueil, OTOOpaHHOW U CTPYKTYPHUPOBAHHOW IS
BBITIOJTHEHMSI PO ECCHOHATBHON IeATEIHbHOCTH;

OCYUICCTBIISATh IOUCK, XpaHEHHe, o0paboTKy W aHaiM3 WHQPOPMAIUU W3 Pa3IUIHBIX
UCTOYHUKOB U 0a3 JaHHBIX; MPEACTABIATh HAYYHO-TEXHHYECKYI0 HH(MOpPMAlHI0 B
TpeOyeMoM (opMmaTe ¢ HCIOIH30BaHUEM WH(POPMAITMOHHBIX, KOMITBIOTEPHBIX M CETCBBIX
TEXHOJIOT UM,

NPUMEHSTh CTaHAapTHOE mporpamMmmHoe obecriedenre Microsoft Office mpu nmoarotoske
HAYYHBIX MyOIMKAIMI U JOKJIAJIOB; aHATU3UPOBATh U 00padaThIBaTh HAYYHO-
TEXHUUYECKYIO0 HH(POPMAIIHIO Ha OCHOBE TEOPETUUECKUX MPECTABICHUN TPaTUIIMOHHBIX
¥ HOBBIX Pa3/IeJIOB XMMHH IS COCTABIICHUSI OTYETOB U NIPE3CHTAIIN;

BJIAJ€Th:

NpUeMaMU CAMOPETYJSIMA AMOLMOHAIBHBIX M (DYHKIHMOHAIBHBIX COCTOSHMM TIpH
BBITIOJIHEHUH TTPO(ECCHOHATIBHOMN NIeATeTbHOCTH; TEXHOJIOTHSIMHU OpTaHU3aIliy MpoIecca
camMo00pa3zoBaHus; MpUEMaMH IIeNieNoIaTaHusl BO BPEMEHHOM MepCcreKTuBe, Crocodamu
MJIAHUPOBAHUS, OPTAHU3ALIMHN, CAMOKOHTPOJISI U CAMOOLICHKH JIESITEIbHOCTH.
COBPEMEHHBIMH HWHTEPAKTUBHBIMU TEXHOJOTHUSMHU TOWCKA, XpaHEeHHs, OOpabOTKH H
aHanM3a MHQOpPMAIMU U3 PA3IUYHBIX UCTOYHHKOB M 0a3 JaHHBIX, MPEACTaBIATH €€ B
TpeOyemMoM ¢opmaTe ¢ UCTONb30BaHHEM MH(GOPMAITMOHHBIX, KOMITBIOTEPHBIX U CETEBBIX
TEXHOJIOTHUH.

HAaBBIKAMHM IIPEJICTABICHUS ITOJIYUYEHHBIX PE3YJIbTATOB B XOJE BBIINOJHEHUS JAUIIIOMHOMN
paboThI B BUJE KPATKUX OTYETOB U MPE3CHTAIIHIA.

1.5 O0mas Tpya0eMKOCTh AMCUMILIMHBI «BeJluKue XUMHUKW» COCTaBISAET 2 3a4ETHBIX

equHun (72 yaca), U3 HHUX JIGKUMOHHBIX — 14 wyaca, 22 yaca OTBOJUTCS Ha MPAKTUUYECKUE
3aHsATUSA. [loye3HON TOMIEPKKOM Kypca CIYXHUT TMpOBEIeHHWE KOHTPOJbHBIX pabdoT. Kypce
3aBEPIIAETCS 3aYETOM.

1.6 O6beM TUCHUILINHBI U BUABI Y4eOHOH /1eATeIbHOCTH
O0beM IMCUMIIMHBI M BU/bI Y4eOHOH padoThl

Buj yueoHoii pa6oThI Bcero yacos Cemectp 2
OO61mas TpyA0eMKOCTh 72 72
AyIUTOpPHBIE 3aHITHS 36 36
Jlekuun 14 14
[TpakTHueckue 3aHATHSI 22 22




CamocrositenpHas padora 36 36
Bux uroroBoro KOHTpOIIst 3a4yer
2 YYEBHO-TEMATHYECKOE IINTIAHUPOBAHHUE
Y4eOHO-TeMAaTHYeCKHH IIaH
Ne HaumenoBanue Tem (pasuesioB) Bcero AyauTOpHBIE 3AHATHS CamocrosiTe,b
4acoB Has padoTa
Jlekuuu IIpakTH4eckue
3aHATUA
1 | Beenenue 4 2 - 2
1.1 | Bo3sHUKHOBEHUE XUMHHU U 4 - 2 2
MIepUOIU3aIsl €€ UCTOPUH
2 | X¥IMHUKHU QJIXUMHUYECKOTO TIEpHoa 4 2 - 2
2.1 | Bergaromecss XUMUKHA 4 - 2 2
AIXUMUYECKOTO TIEPHOA PA3BUTHS
XAMUH
3 | XUMHKH MEPHOAA CTAHOBJICHUS 4 2 - 2
3.1 | Beimaromuecs XUMHKA — IIepyuojaa 4 - 2 2
CTAHOBJICHUS XUMMH.
4 | XuMUKH TIEpHOJa KOJIUYECTBEHHBIX 4 2 - 2
3aKOHOB
4.1 | Beiparommecss XUMHKA — IEepUoaa 4 - 2 2
KOJIMYECTBEHHBIX 3aKOHOB
4.2 | AHTyaH Jlopan JlaByasse. 4 - 2 2
Kucioponas Teopusi ropeHus
5 | XuUMHKH TiepuoAa KIACCHYECKON 8 2 2 4
XAUMUH
5.1 | M. B. JIoMoHOCOB — T€HHH 3eMIU 4 - 2 2
pyCCKOM
6 | Yuensie XUMHUKHU HalIn 8 4 - 4
COBPEMEHHUKHU
6.1 | XuMUKH COBPEMEHHOTO TEpHOAa 4 - 2 2
Pa3BUTHSI XUMUHU
6.2 | 1.1. Mengenee. VMMs renus B 4 - 2 2
MMaMSTH TOTOMKOB
6.3 | Bergarommecst xumuku Poccun 4 - 2 2
6.4 | Yuensie XUMHKHU Jaypearsl 4 - 2 2
HOOEJIEBCKOM MPEeMUun
Hroro 72 14 22 36
2.1 UaTepakTUBHOE 00y4YeHHE 110 IUCHUILIUHE
Ne Haumenosanue Bup ®dopmMa HHTEPAKTHBHOIO Kou-Bo
TeM (pas/ie10B) 3aHATHS 3aHATHS 4acoB
1 | XuMUKH aTXUMUYECKOTO JIK [IpocMoTp U 00Cy)KaCHHE 2
nepuoja BHIeO(UITEMA
«ITapanenbc»
2 | XMMHUKH ITeprojia JIK [Ipocmotp u obcyxaeHNE 2
CTAaHOBIICHUS BUaeoPHIEMA
«M. B. JlomoHOCOB»
3 | XuMuUKHU iepuoja JIK [TpocmoTp u obOcyxaCHNE 2




KOJIMYECTBEHHBIX 3aKOHOB BUacoPIIEMA
«Antyan Jlopan JlaByasbe»

4 | XuMHKH epuoja JIK [IpocMoTp U 00CYy)ICHHE 2
KIJIAaCCUYECKON XUMHUH BUCOPIIEMA
«H.H. 3unun»

5 | YdeHbple XUMUKH HAIIIA JIK [Ipocmotp u obcyxacHNE 2
COBpEMEHHUKHU BUcO(HIEMA

«Hukomnait CeMEHOBY» (IIMKIT
"Tpunanuats miroc" 0o
YYCHBIX - HOOCIEBCKHUX

naypearax Poccun)

6 | XuMUKH COBPEMEHHOTO [P Kpyrasriit cton « XumMuku 2
Mepuo/ia Pa3BUTUSL XUMUHU JaypeaTbl HOOEIEBCKOM
IPEMUI»
Bcero 12

3 COIEP’)KAHUE TEM (PA3JIEJIOB)

Tema 1. BBegenue

Bo3HUKHOBEHME XMMHHM W NEPUOAU3ALMS €€ UCTOpUM. Ponb JIMYHOCTH B pa3BUTUH
XUMHUYecKol Hayku. HeoO0X0oaMMOCTh HMCTOPUYECKOTO aHaIn3a JAEATENbHOCTU BBIIAIOIIUXCS
XUMUKOB - OCHOBOIIOJIOKHUKOB HAy4YHBIX HAIPABICHUN U LIKOJI.

Tema 2. XMMHKH aJIXUMHYECKOI0 Nepuoaa

XUMHKH anxuMudeckoro nepuona: Jxadoup-ubH-Taiisu (721-815), Ap-Pa3u (865-925).
Anpbept bompmtaarckuit (Benukwii) (1193-1280), Pomxep bokon (1214-1294), Apnonba
Bunoanckuii (1240-1311), Paiimon Jlymmuit (1235-1313).

Tema 3. XumMuKkH nepuosa CTaHOBJICHHA

XWMHMKH Tiepuona cra”HoBieHHs. llepexox or amxumum K Hayke. STtpoxummus.
[TpoMbInIeHHAsT PEBOIOLNSA, Pa3BUTHE NIPAKTUUECKON XuMUHU. HoBasi MOCTaHOBKAa XMMHYECKHUX
3a/lad 1 BO3HHMKHOBEHHE M Pa3BUTHE IKCIEPUMEHTaIbHOro MeTona. OTKphITHE XUMHYECKHX
sneMeHTOB. [losiBlieHue mepBbIX 0000IIeHMH M KiIaccU(UKAMOHHBIX cxeM. IlosBieHue
XUMHYECKOTO 00pa30BaHUs U IEPBHIX YUCOHUKOB.

Norann Pynone¢ I'mayGep. IIpencraBurens STpOXMMHUYECKOTO HANpPaBICHUS B XHUMMHHU.
OtkpeiTe THayOepoBOil coiM, BBeleHUE €€ B (apMaleBTUYECKYI0 NpakTuky. llomyuenue
Pa3IMYHBIX KPUCTAUIOTHAPATOB M HX TPAKTHYECKOE HCHojib3oBaHHe. OOO0OIIEHHE CXOIHBIX
SBJIEHUN — TOpeHne, 00KUT METAJUIOB, JIbIXaHHUE.

PoGept boitne. Heytromumblii yuenslii-uccnenoBarens U ¢uiocod. ABTOp OTKpPBITHS
WHJIUKATOPOB, TIOJOKMBIIMM HA4YaJO0 pPA3BUTHIO AHAJIUTHUYECKOM XHMMHMM KaK HayKH.
Crny4aifiHOCTh U HEOOXOIUMOCTh B OTKPBITHX P. Boiiis. ABTOp uieit 0 XUMUYECKHX 3JIEMEHTaX,
OTPHUILIAHME UM YYEHHUS aJXMMHUKOB O TpEX Haydalax — cepe, PTYTH, COiau. 3akoH bois-
Mapuotta — NepBbIii TOYHO CPOPMYITUPOBAHHBINA 3aKOH POXKIAIOMIMNACS (PU3NKO-XUMHUYECKOM
HayKH.

Muxaun BacunseBuu JlIomoHOCOB. MareMaTHK, XUMUK, (DU3UK, 1103T, GUI0CO], T€0JIOr,
METaJUTypr, XyJd0XHHUK. McTtopus oTkpbiTus 3akoHa JlomoHocoBa. M.B. JIoMoHOCOB — aBTOp
0000111eHN# OOIIMPHOTO KCIEPUMEHTAIBHOTO MaTepHaia, MO3BOJIMBIIUX OTKPBITh MYyTb, IO
KOTOPOMY TOIIJIM MHOTHE YYEHBIE.

Jlxozed Ilpuctnu. Ilemaror, yuensli, ¢umocod. ABrop kuHuru «Mcropus
AJIEKTPUYECTBAY, MpeacKazaHne UM 3akoHa Kynona. OTKpeITHE YTJIEKHCIOrO ra3a, KMCIOpo/a,
aMMHMaka M Jpyrux ra3oB. OmmuOKW, CBsi3aHHBIE C OO0OOIIEHHEM SKCIEPUMEHTAIHLHOTO
MaTepHaja Ha OCHOBE TEOPHH (DJIOTMCTOHA.



Kapn Bunerensm Ileene. Benukwuii skcniepuMeHTaTop, M300perareib pasHOOOpa3HOM
XUMHUUYECKOM anmnaparypbl. OTKpBITHE M OINHWCAHUE UM MHOTUX COEAMHEHMH M HOBBIX
XUMHYECKHX DJIEMEHTOB.

Tema 4. XuMHKH IlepHoJa KOJIUYECTBEHHBIX 3AKOHOB.

Belparomuecs XMMHMKY IIEPUOJIAa KOJIMYECTBEHHBIX 3aKOHOB. BBeICHNE KOJINYECTBEHHBIX
XapaKTEepUCTHUK BeulecTB. Vcnonb30BaHNEe MHCTPYMEHTAIbHBIX METOA0B U3MEPEHUS U TPUOOPOB
(Bechbl, TEpMOMETP, MaHOMETP, MUKPOCKOI, MepHas nocyna u 1p.). M3amepeHue u KOHTpOIb
BHEIIHUX YCJIOBUM XMMHMYECKUX IpeBpalleHud. Pa3BUTHE METONOB BBIICICHUS, OYMCTKH,
aHamu3a ¥ MJIEHTU(UKALMU XUMUYECKHUX BellecTB. [losBlieHHE BaKHEHIIMX TEOPETHUYECKHX
KOHCTPYKLUI: KUCJIOPOIHAs Teopus JIaBya3be, XUMHUUECKasi CTEXUOMETPUSL.

Amnryan Jlopan JlaByaswse. MccnenoBatens, hustocod, odmecTBeHHbIN nesTenb. Hayunoe
U OKCHEpUMEHTAJIbHOE OIpoBepkeHne Teopun (uorucrona. CoaBTop KHUTH «Meron
XMMHYECKOM HOMEHKJIATYphD», MOJIOKUBLIEH HAa4yaJlo TOYHOMY SA3BIKY XMMHMH. ABTOpP IEPBOIO
maccoBoro ydeOHuKa «HawanpHbrii xkypc xumum». Tparemus A. JlaByaspe Kak Y4YEHOTO U
4eJI0BEKA.

Knon Jlyn bepromne. Ilyth oT amrekaps 10 BEJIMKOrOo y4yeHOro-xumuka. OnucaHue
KOJIMYECTBEHHOTO COOTHOILEHUS 3JIEMEHTOB B HEKOTOPBIX XUMHYECKHX COCIUHEHUSX.
OTKpbITHE XJIOpa, XJIOPOBOJOPOIHOW KHCIOTHI W OeprosieToBoil comu. OOmecTBeHHas
JesATeNbHOCTh. OpraHusanus psiia XUMHUYECKUX IPOU3BOJCTB. YueHbI-TeopeTHK. [IpaBmio
beprosue.

XKozedp Jlyu Ilpycr. VYuenslii-uccnemoBatenb, ¢uiocod, oparop. AHamM3 Tras3os,
UCCIICIOBAaHHS PA3JIMYHBIX B3PBIBUATHIX MOPOXOBBIX cMeceil. OTKPBITHE pa3IHYHBIX CYIb(HUI0B
— OCHOBA HOBBIX METOJOB aHAJIN3a, Ha KOTOPHIX CTPOMJIACH 3apOKJAIOLIAsCs aHAIUTUYECKas
xumus. Yuensli-ipakTuk. IlpousBoacrBo meramnoB. 3akoH IIpycta — oIuH U3 OCHOBHBIX
3aKOHOB XMMHHU. MHOroneTHsIs Hay4Has quckycceus Mexay IIpycrom u beprome.

Jlxon JlanbToH. OCHOBOMOJIOXXHUK AaTOMHO-MOJIEKYJISIPHOTO yueHus. OrmnpeneneHue
aTOMHBIX BECOB XUMHUYECKHX OJJIEMEHTOB. [IpocTele M clokHBIE BelecTBa. MeTeopolor.
OTKpBITHE Ta30BbIX 3aKOHOB.

XKozed Jlyn I'eii-JIroccak. 3akonsl ['eit-JIroccaka. OTKpbITHE OECKUCIOPOIHBIX KUCIOT,
MoJa, AUIMaHa, IUAaHOCTOBOJOPOAHOM KucinoTel. Hauano teopun 3amemenns. HoBele MeToabl
aHaJIM3a OPraHWYECKUX COCIMHEHUM, PUMEHEHUE OKCHJA MENU IPH UX aHalu3e. JKCIpecc-
aHaJIU3 cepeOpsHbIX crutaBoB. HUTpo3HbIM cioco0 nosnydenus cepHoit kuciaotel. Hayano Teopuu
pasuKaoB.

Iombpu Bu. Bpau, xumuk, ucciemoBareib, (uiocod, arpoHOM, OparTop, axKTep.
HccnenoBanue pasinyHbIX razoB. OTKPBITUE U NPAKTUYECKOE MCIIONB30BAHME 3aKHCH a30Ta.
OnexTpuuecTBO U XUMHs. OTKpBITHE Kallusl, HATPUS, Oapusl, KaJblUs, CTPOHLIMS U MarHusL.

Maiikn @apaneit. Xumuk u pusMk, nociaepoBatenab U ydeHuk [3Bu. Ilpeamocsuiku k
OTKPBITHIO 3aKOHa razoBor muddys3uu. [IponsBoactBo craBoB. [Ipobiaema CxmKEHUS Ta30B U
e€ pemenue. MccnenoBanue pa3sHooOpa3HBIX COPTOB cTekia. 3akoHbl Papayes.

Tema 5. XMMHUKH NepUoAa KJIACCUYECKON XUMMH.

M. B. JIOMOHOCOB — Ir€HUI 3€MJIA PYCCKOM.

PasButHe CTpyKTYpHBIX NpPENCTAaBICHUM M TEOPUU XMMHYECKOTO CTpoeHus. PaszButue
XUMHUU 37IeMeHTOoB. [lepronnyeckuii 3aKoH 1 nepuorueckas Tabnuna Menaeneesa.

Henc Sxko6 bepuennyc. Yuenslii, uccienonarenb, aHaduTHK. Pa3zButue uneit JlanbToHa.
VYcTaHOB/IEHNE WCTUHHBIX BEJIWYMH AaTOMHBIX BECOB IEMEHTOB. MccienoBaHME XMMHUYECKHX
AJIEMEHTOB M COEIMHEHMI. Teopuss XMMUYECKOro CpoJCcTBA. BBeneHMEe XUMHUYECKHX 3HAKOB
aneMeHTOB. Pa3zpaboTka W mnpuMeHeHHe Cyxoro aHainuza. OTKpbITHE HOBBIX XHUMHYECKHX
AJIEMEHTOB: CEJIEHA, KPEMHUS, TUTaHa, TOPUs, IUPKOHUS U BaHAIWs. BiusHue karanu3aTtopoB Ha
XUMHYECKHE PEAKIIUH.

Opunpux Bénep. Yuenslil, megaror, Bpady. ABTOpP MEPBOr0 OPraHUYECKOTO CHUHTE3A.
IlocnenoBarens H3KkcrepuMeHTanbHOM Xxumuu JIpBu, yueHuk bepuennyca. Hccienosarens
CBOWCTB HEPACTBOPUMBIX B BOJIE THOLIMAHATOB cepedpa U PTYTH, IUAHOBOW KHUCIIOTHI U €€ COJIEH.
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Ucropust cunaTeza moueBuHbl. [TnomoTBopHOE co-TpyaaudectBo @. Benepa u K. JIubuxa. Meton
nonydeHust gochopa no Benepy. YueHbIH-IPaKTUK. Y TUIH3AIMS OTXOJI0OB METAJLTyPrHYSCKHX
3aBoJi0oB. llomyueHue BBICOKOCOPTHOTO HUKeNs. [IpombluieHHOE MPOU3BOACTBO ATFOMUHUAL
N3zyuenne ankanounnoB. [lomyuenne kokanHa. YOexIeHHBI CTOPOHHUK BO3MOKHOCTH CHHTE3a
CaMBbIX CJIO’KHBIX OPTraHUYECKUX COCAMHEHUIA.

KOcryc JInbux. @apmakonor, XUMUK, aHATUTHK, YdeHHK | eii-JIroccaka, y4eHbI-earor.
ABTOp HOBOIl cHCTeMbl OOy4YeHHUS CTYJEHTOB: KAau€CTBEHHBI M KOJMYECTBEHHBIM aHaIu3,
HEOPraHUYECKUN CHUHTE3, W3BJIIEUEHUE BEIIECTB M3 IPHUPOAHBIX MPOAYKTOB U  IIUKI
CaMOCTOSITENIbHBIX MCCIEIOBAaHUN CTYNEHTOB. AHAJIW3 OpPraHMYECKUX COCIUHEHUH, ero
YCOBEPIIEHCTBOBaHNWE — KJIIOY K IpocTopam opranuuyeckoil xumuu. CoaBTopcTBO Bénepa u
JInbuxa 1mo moyryd4eHUIo0 U U3YYEHUIO CBOWCTB OCH30MHOW KHUCIIOTHI M €€ MPOM3BOIHBIX. JIMOUX
— aBTOp OTKpbITUS xJopodopma, ameranpaeruga. ArpoxuMuk. I3yueHwe BIUSHUS
MUHEPAJbHBIX COJIEHl Ha pa3BuTthe pacTeHuid. ABTOp KHHMrM «OpraHuyeckas XUMHS B
IPWIOKEHUH K 3eMJIEIETNI0 U Ppu3nosioruny». Hayano npon3BoacTBa MUHEPATIbHBIX YIOOPEHUM.

Hukonait HukonaeBuu 3unuH. MatemaTuk, GU3UK, XUMHUK, II€Iaror, YYeHbII-TEOPETHUK,
XUMHK-TexHosor. llomyuenue anmnuHa. Peaknus 3unuHa. [IpombliieHHOE NPOU3BOICTBO
AHWIMHOBBIX Kpacutened. Hutpornuuepun. KoHCTpyKIMS MOPCKUX MHH ¢ HUTPOTJIMLIEPHHOM.
Qdunocodckue kareropuu. HeoOXoAMMOCTP M CIy4alHOCTh TPU OTKPBITHH JAHHAMUTA.
3aKOHOMEPHOCTh HAYYHBIX OTKPBITHI.

Anexcannp Muxaitnosuu bytnepoB. VYuenuk H.H. 3ununa. Okcnepumentatop-
UCCIIeIOBaTeNb, aHATUTHK. M3yueHue ucropun xumuueckoil Hayku. Ilemaror. Hesaypsianbrit
XVUMHK W TAJIAHTIUBBIA OOTaHWK. AHAU3 TEOPHU THIOB. TE€OpHS O CTPOCHUH OPTraHHMYECKUX
BemectB bytinepoBa. W3omepus. ABTop yueOHuMka «BBeneHue K TMONHOMY HW3YYEHHIO
oprannveckoi xumum». OOmecTBeHHAs AesTeIbHOCTh. Opranu3amnys Bricmx ;KeHCKUX KypCcoB
IpU MEIUKO-XUPYPrHUecKoll akajgeMuu. Ydacthue B pabore DKOHOMHUYECKOrOo OOIecTBa.
[TpocBeTuTenbekast 1€ATENbHOCTD.

Tema 6. Y4eHble XUMHUKH HALM COBPEMEHHHUKH

XUMUKH COBPEMEHHOTO MEpH0/ia Pa3BUTHS XUMHUHU.

JAN. Mennenees. iMa renuss B maMaTu MOTOMKOB. [Imutpuit MBaHoBUY MeHnenees.
Havano nayuHnoii nestenbHocTH. IlpenonaBarens MmaTeMaTuku, GU3NKH U €CTECTBEHHBIX HayK.
J.M. MenneneeB — texHoior. IlepepaboTka HepTH U crOCOOBI TPAHCIIOPTUPOBKU MPOTYKTOB
nepepabotku. IIpomsBoacTBO  crekna. YueHbli-3KcriepuMeHTaTtop. ['uiapatHas Teopus
pacTBOPOB. YpaBHEHHE COCTOSHHUS Ta30B. ABTOp psja Y4YeOHHUKOB M PYKOBOJCTB IO XHUMHH.
Cucrematuzanuss U 00OOIIEHHE OCHOBHBIX XMMHYECKHUX TEOPHIl, ONMUCAHUE XHUMHUYECKHUX
a5eMeHTOB. 1869 roa. OTKpbITHE NEPUOIUUECKOTO 3aKOHA U €ro TpUyM.

Brinaromuecs xumuku Poccun.

VYdeHble XUMUKH JIaypeaTbl HOOEIEBCKON PEeMUH.

Ansdpen Bepuep (1866-1919), Puxapn AbGerr (1869-1910), BansTep Koccens (1888-
1956), Knemenc Anekcannp Bunkiep (1838-1904), I'mnbepr Heroton Jlptouc (1875-1946),
Yunesam Pamzait (1852-1916), Ansdpen HItox (1876-1946), Upsunrtiearmiop (1881-1957),
HeBun Buncent Cumxksuk (1873-1952), Jlaitnyc Kapn IMomunr (1901-1994), ®pun Jlonaon
(1900-1954), Banbrep I'enpux Taiitiaep (1904-1981), Kapa Bamsaemapl{urmep (1898-1973),
Bansrep Hepucr (1864-1941), Tlerep Mosed Bunsrensm Je6aii (1884-1966), Dpux Apmann
Aptyp Xrokkenb (1896-1980), @punpux Xyna (1896-1997),Bunsrensm ®@puapux OcTBasiba
(1853-1932), bopuc Anexcanapouu ApOy3oB (1903-1991), Hukomnait Hukonaesuy CemeHOB
(1896-1986), JleB AnexcanapoBuu Yyraes (1873-1922), Hukomaii JIMurtpreBuy 3eTHHCKUI
(1861-1953), Aumnekcanap Hukomaesuu HecmesHoB (1899-1980), Hukomaii CemeHoBHY
Kypnakos (1860-1941), SIpocnas I'eitpoBckuii (1890-1967),

4 METOANYECKHUE PEKOMEH/JALIUH (YKA3ZAHUA) JJIA CTYJAEHTOB I10
N3YYEHUIO JTNCIUITJIMHBI



HucuunnuHa «Benukue XUMHKW» HM3y4yaeTcsl HAa MPOTSIKEHUM BTOPOTO CeMecTpa u
CTaBHUT CBOCH IIEJbI0 00ECIIEYeHHE MOJTOTOBKH BBICOKOKBATU(HUIIMPOBAHHBIX CIEIHUATUCTOB K
npoecCHOHANBHOM JESTeNTbHOCTH B COOTBETCTBUM C UX (DYHIAMEHTaJbHOW U CIEHUATbHOI
MOATrOTOBKOM.

PaGouas mporpamma JUCHUIUIMHBI, COCTaBIEHHYIO B CTPOrOM COOTBETCTBHH C y4EOHBIM
mianom u OOIL.

H3ydath Kypc pEeKOMEHIyeTcs [0 TeMaM B COOTBETCTBUU C MporpamMmoil. buorpaduu
BEJIMKUX YYEHBIX-XMMHKOB COJAEP)KAaT CBEJCHHUSA M OLEHKHU, MOJYCPKUBAIOIINE OOIIUE YEPTHI
pa3BUTHSA XMMHHM B TOT WM HMHON TMEpUOJ]l, TBOPUYECKHE CBSI3U YUYEHBIX MexIay coboil. He
CJIEZyeT MEePEeXOAUTh K U3yUYCHHIO MOCIEeIYIOIEeH TeMbl, TI0Ka MaTepual IpeblayIIeld TeMbl He
ycBoeH. CTeneHb OCBOCHUS MaTepuaia TeMbl MOXHO KOHTPOJIMPOBATH TaK: Mepej U3y4eHHEM
TEMBl IIPOYECTh TPEOOBaHMS K pe3yibTaTaM €€ HM3Yy4eHHUs, OOpaTHB BHHUMAaHHE Ha KIIIOUEBBIC
CJIoBa B TpeOOBaHUIX K 3HAHUSM, I1OCIIE U3YUYCHHs TEMbI IIPOBEPUTH €05l IO TEKCTY TpeOOBaHUI
(«3TO 51 3HAIO», «3TO S TIOMHIO»). A YTOOBI MMEHA, 3aCIyI'H U Ouorpaduveckue CBEICHUS 00
YYEHBIX JIy4Ille 3allOMHIINCh, HEOOXOIMMO BBHITIOJHUTh UHIUBUAYaIbHbIC 3aaHMs], CBI3aHHBIC
C M3YYCHHEM JXU3HU U JIEATEIbHOCTH YYEHOTO-XMMHKa (IIOATOTOBUTH CTEHJOBBIA JOKJIAI U
coo0IlleHne, COCTaBUTh 00 ATOM YYEHOM 3arajikk, HCIOJIb3YyS LUTAThl COBPEMEHHUKOB WIIU
JIPYTHX XUMHKOB U UCTOPUKOB XHMHH).

W3yyarp wmatepuan cieayeT IO OJHOMY WM HECKOJBKUM U3 PEKOMEHIOBAaHHBIX
y4eOHHKOB (CIHCOK PEKOMEHAYEMOH JTUTEePaTyphl IpUBEACH). Eciu BOSHUKAIOT TPYIHOCTH MpU
paboTe ¢ OCHOBHBIMH y4€OHUKAMU, MOYKHO M3YYHTh COOTBETCTBYIOIIYIO TEMY IO AJIEKTPOHHON
y4eOHHMKaM U TTOCOOUSIM.

[TpakTiuecku Bce TeMbl Kypca «Belnkue XUMHKW» HOCST TEOPETHYECKHI XapakTep U
coJepKar J0CTaTOYHO MHOro Oumorpaduyeckoro marepuana. Daktel U3 Ouorpaduii ydeHbIX
XMMHUKOB HEOOXOJMMBI HE caMu MO cele, a KaKk WLIIOCTpalus Pa3BUTHS OCHOBHBIX HJACH B
XUMHH. Wzydaemblii MaTepuan cienyeT 3aHOCHTh B Pa0O4yl0 TETpaab B BHJIE KOHCIIEKTA,
BKJTIOYAIOIIET0 KPAaTKOE MOCIE0BATEIbHOE U3JI0KEHHE Hanbosiee BaKHON WH(pOpMALUU: HOBbIE
TEPMUHBI, TaThl, UMEHA YYEHBIX M WX JIOCTIKEHHS W T.1. Bo Bcex ciydasx, Korja MaTepual
MOJNJACTCSl CUCTEMATH3allK, TOJE3HO COCTaBISATh CXEMbl M TaONUIbI, «CBEPTHIBAS»
uH(popMaLrio B yA00HY10, KOMIakTHYIO Gopmy. CocTaBieHre KOHCIIEKTOB, 0COOEHHO B (popme
TaOJIMI], CXEM, OMOPHBIX CHTHAJIOB, COCOOCTBYET 3(PPEeKTUBHOMY 3alIOMHHAHMIO HM3Y4YEHHOI'O
Marepuaia, MOCKONBKY 37eCh NPUBJICKACTCS JIOTHYECKOE 3allOMHHAHWE W HCIIOJB3YEeTCS
3pUTENbHBIN U IBUTATENBHBIA TUIIBI TAMSITH.

[IporpamMma comepXUT 3afaHus JUIS  CaMOCTOSITEIBHOTO — W3YYEHHUs, BapUaHTHI
KOHTPOJIbHBIX PabOT, a TakKe HMTOTOBbIE KOHTPOJBbHBIE TECTHI MO BCEM H3yYaeMbIM TeMaM,
KOTOpPBIE TIO3BOJISIFOT TPOBEPHUTH YPOBEHb YCBOCHHS HM3YYEHHOTO MaTepuaia. KOHTpObHBIE
TECThl COJEpXaT 3aJaHusl pa3HOIO COJAEP)KAHUS U YPOBHS CIIOKHOCTH, 4YTO MO3BOJISET
JIOCTOBEPHO OIEHUTH MOJTHOTY 3HAHUH CTYJICHTOB.

Kypc 3aBepiaercst 3a4eToMm.

Y4eOHO-MeTOAMYECKOE 0DecTIieYeHHe CAMOCTOATEIbHON PadoThI CTYICHTOB 110 M CIUILIHHE
«Beankne XUMHKH»

[
Ne | HammeHoBaHue pa3jaesna 5 KoJIH4eCTBO 4aCOB, B
(TeMbI) @DopMbI/BHBI CAMOCTOATEILHOM
COOTBETCTBHH C y4e0HO-
padoThI
AMCIHILTHHbBI TEMATHYCCKUM IUIAHOM
1 Bsenenue N3ydeHne 0CHOBHOM JINTEpATypPhI 4
Nzyuenue JOIIOJTHUTEIEHOU
JIUTEPATYPBI
KoHcnektupoBanue H3y4YECHHBIX




HWCTOYHHUKOB
XUMUKHU N3ydyeHne 0OCHOBHOM JIUTEPATYPBI 4
AJTXUMHUYECKOTO N3yuenue JOTIOJIHUTEIBbHON
repuoa JINTEPATYPBI
[MonroroBka pedeparon u
Mpe3eHTalMI
3 XHUMHUKHA nepuoja | Mzyyenue oCHOBHOM JIUTEPATYPhI 4
CTaHOBJICHUSA U3zyyenue JIOTIOJIHUTEINEHON
JIUTEPaTypPhI
IToaroroBka pedepaTor 3
Mpe3eHTalnun
4 | Xumuku nepuojia | Msyuenue ocHOBHOI TuTEpaTyphI 6
KOJINYECTBEHHBIX U3zyyenue JIOTIOJIHUTEIILHOM
3aKOHOB JUTEPATYPhI
[Toaroroska pedeparor u
Npe3eHTalun
5 XHUMUKHU nepuoja | Msyuenue ocHOBHOI tuTEpaTyphl 6
KJIACCUYECKOU XUMUU | M3yueHue JIOTIOJIHUTEIILHOM
JUTEPaTypPhI
[Moarororka pedeparor u
Npe3eHTalun
6 VYyeHnble XUMUKH Hamu | VI3yuyeHue OCHOBHOM JIMTEpaTyphl 12
COBPEMEHHUKH N3yuenune JIOTIOJIHUTENBHON
JUTEPATyPBI
[onroroska pedeparoB u
Mpe3eHTauun
UTOT'O 36
5 MPAKTUKYM IO IUCHUIIVIMHE
IIpuMepHBbIH IJIAH CEMUHAPCKHUX 3aHATHI
1. Bo3HUKHOBEHWE XMMHUH U MEPUON3ALINS €€ UCTOPHH.
2. Bwigaromyecss XMuMUKH ATXUMUYECKOTO TIEPUOAA PA3BUTUS XHUMHUH.
3. Beinaromuecs XMMUKH ITEPHOJIa CTAHOBJICHUS XUMUH.
4. Beinaroluecs XMMUKH MEPHOJIa KOITNYECTBEHHBIX 3aKOHOB.
5. Amnryan Jlopan JlaByasbe. Kucinopoinast Teopusi ropeHusl.
6. M. B. JIoMOHOCOB — T€HHUI 3eMITH PYCCKOM.
7. XUMHKH 1epuo/ia KJIaCCHUeCKON XUMUU.
8. .M. Mennenees. MiMs reHus B HaMATH IIOTOMKOB.
9. XWMHKHU COBPEMEHHOT'O TICPHUO/Ia PA3BUTHS XHMHH.

10. Brigaromuecss xumMuku Poccun.
11. Yyenble XUMUKH JlaypeaTsbl HOOEIEBCKOU MPEMHUH.

UroObl mMMeHa, 3aciyru M Ouorpaduyeckue CBEACHHUS 00 Y4YEHBIX JIy4lle 3allOMHUJIMCH
CTyJEHTaM, UM INPEAJIAraeTcsl BbIIOJIHUTh UHANBUYAJIbHBIE 3a/laHUsl, CBA3AHHBIE C U3yUEHUEM
KU3HU U JESITETbHOCTH YYEHBIX-XMMHUKOB (ITOJATOTOBUTH CTEHAOBBIN JOKJIAJ U cooliieHne o0
YYEHOM, COCTAaBUTh 00 YYEHOM 3arajky, HCMOJb3Yys IIMUTAaThl COBPEMEHHUKOB WJIHM JPYTUX
XMUMHKOB U UCTOPUKOB XUMHH).
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3ansTue 1. Bo3HNKHOBeHMe XUMHH U NIEPHOAU3ALNS ee HCTOPUH

1. BO3HUKHOBEHME XUMHH U NIEPUOIU3ALUS €€ UCTOPUH.

2. Ponb TMYHOCTH B pa3BUTUH XMMHUECKON HAYKH.

3. Heo0XoauMoCcTh UCTOPHUUECKOTO aHAJIU3a JEATENbHOCTH BBIJAIOUINXCS XUMHKOB-
OCHOBOIIOJIO’)KHUKOB HAayYHBIX HAIPABICHUN U MIKOJI.

4. KoHilenTyanabHbIE YPOBHU XUMUHU.

5. HIuBUAyallbHO-TICUXOJIOTHYECKUE OCOOCHHOCTH XUMHUKOB.

3ansiTie 2. Boiamomuecs XUMHKH aJIXUMHYECKOT0 MEPHOIAa Pa3BUTHS
XHMHH

1. Ixabup-uoH-Taiisn (721-815)

2. Ap-Pasu (865-925).

3. Anbbept Bonbruraarckuii (Bemukwuit) (1193-1280).

4. Pomxep bakon (1214-1294).

5. Apuoinba BunoBauckwuii (1240-1311).

6. PaiimoJTysumii (1235-1313).

3anaTue 3.Boigaomuecss XMMHKH MePHO/Ia CTAHOBJIEHUS] XUMHH
1. OTKpBITHE XUMHUYECKUX DJIEMEHTOB.

2. IlosiBieHHe TEPBBIX 000OIIECHNH U KIaCCH(PUKAIIOHHBIX CXEM.

3. IlosiBIeHHE XUMUYECKOTO 00pa30BaHMUs U MEPBBIX YUCOHUKOB.

4. Pobept boitns (1627-1691).

5. Hukons Jlemepu (1645-1716).

6. I'eopr Irans (1659-1734)

7. T'uitom ®pancya Pyais (1705-1770).

3ansitue 4. Boigaonmecss XUuMHKH MePHOAA KOJIMYECTBEHHBIX 3aKOHOB
1. 3akoH sxBHBaeHTOB PuxTepa (1792-1802).

2. 3akoH mocTosHHBIX oTHOMEeHHH [TpycTa (1799-1806).

3. BakoH kpaTHbIX oTHOmeHU# JansToHa (1802-1808).

4. 3aKkOH coeIMHEeHHUs Ta30B MKy coboii ['eit-JIroccaka (1805-1808).

5. 3aKOH MPOMOPIMOHATEHOCTH MEX/1y MIOTHOCTSIMH Ia30B WIM MApOB U MX MOJEKYJISPHBIMU
BecaMu - 3akoH ABorazpo (1811).

6. 3akoH m3omopduzma Muruepnuxa (1818-1819).

7. 3akoH yJnenbHbIX TeroeMkocTeil Jromonra u Iltu (1819).

8. 3axonsl anekrpoinusza Papaznes (1834).

9. 3akoH nmocTosHCTBa KoaudecTBa TerioTsl ['ecca (1840).

10. 3akon atomoB Kannwurtapo (1858).

3ansaTue 5. Autyan Jlopan JlaByasbe. Kuciopoanas reopusiropeHus

1. buorpadus JlaByasbe.

2. Hayunsle paboTsl JlaByaszbe U UX 3HaUCHHE.

3. HoBoe B Teoprn OKHMCIIEHUS U TOPEHUS.

4. ITpotuB prorucroxa.

5. JlaBya3be — OJIMH U3 OCHOBATEJIEN TEPMOXUMUMU.

6. IToHsiTHE AIIEMEHTAPHBIX TET U OKOHYATEIbHOE BBEACHUE B XUMHUIO aTOMHU3Ma.
7. Ha myTH K 3aKOHY COXpaHEHHUS BEIIECTBA.

3ansaTue 6. M. B. JIoMOHOCOB — reHuil 3eMJIA PyCCKOI
1. buorpacdus JlomonocoBa M. B. Cembs. Pogurenn.
2. ITyTh B HayKy.



3. Hayka o crekie

4. AcTpoHOMUS, ONITO-MEXaHHUKA U IPHOOPOCTPOCHHE.

5. Teopust 3MEKTPUUECTBA U METEOPOJIOTHSL.

6. MuHepanorus, METaJTyprusi 1 M0JIE3HbIE UCKOIIAEMBIE.

7. Bkiiag B pa3BuTHE pUTOpPUKHU. [ paMmaTtuka u Teopus ctuiisl. [losTudeckast Teopus U mpakTHKa
8. M. B. JIoMOHOCOB KaKk UCTOPHK.

3anstue 7. XUMHUKH NePpHOIA KJIACCHYECKOH XUMHHU
1.®punpux Asryct Kekyuie.

2. Mxo3aiis Yumnapna ['uGcc.

3. Norann Bonbdranr [{edbepHaiinep.

4. Jleonnonba ['menuH.

5. FOnuyc Jlotap Meiiep.

6. JI>xon Hpromen.

7. Makc ¢on Ilerenkodep.

3anstue 8. .. MenjaeneeB. UMs reHusi B mnaMsATH NOTOMKOB
1. buorpadus yuyenoro.

2. Ilepuoamyeckuii 3aK0H.

3. MenpeneeB — YKOHOMHMCT.

4, JI.11. MenneneeB u «HeDTSIHOE JET0».

5. MenneneeB 1 a3po-TUIPOIMHAMUKA.

6. «Tpu cyx0b1 poarHEY.

3anaTue 9. XMMHKH COBPEMEHHOI0 MEPHOIa Pa3BUTHS XUMHH
. 'un6ept Hetoton Jlptouc (1875-1946).

. UpBunrJlenrmrop (1881-1957).

. Jaituyc ITerep Mosed Bunsrensm debait (1884-1966).
. Opux Apmang Aptyp Xrokkenb (1896-1980).

. ®punpux Xynz (1896-1997).

. Bopuc Anexcanaposuy ApOy3os (1903-1991).

. Hukonait Hukomaesuu Cemenos (1896-1986).

. Jle Anexcannposud Yyraes (1873-1922).

. Hukonait JiImurpreBuu 3enuuckuii (1861-1953).
10.Anexcanap Hukonaesua Hecmestos (1899-1980).
11.Hukonaii CemenoBud Kypnaxos (1860-1941).

O 00 1N DN KW —

3anaTue 10. Boigaomuecs xumuku Poccun
1. M. B. JlomoHOCOB

. . Menpaeneen

. H. 3unnn

. M. bytnepos

. B. MapkoBHUKOB
. H. bekeros,

. A. MeHIIyTKHH.

3ansaTue 11. YueHble XUMHKH J1aypeaTbl HOOeJEBCKON NPeMHUH

1901 SIxo06 Xenapuk BAHT-I'OD®® — B 3HaK NpU3HAHHS OTPOMHON BaXKHOCTH OTKPBITUSI M
3aKOHOB XMMHMYECKON IUHAMHUKH U OCMOTUYECKOT'0 JIaBJICHHUS B pPaCTBOPAX.

1902 Smue I'epman @UIIEP — B 3Hak mpu3HaHUsS 0COOBIX 3aCIIyT, CBSI3aHHBIX C pabdoTaMu 110
CHHTE3Yy caxapa U IMypHHa.
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1903CBante ABryct APPEHMYC — kak (akT npusHanus 0co00ro 3Ha4CHUsI €T0 TEOPUHU
AIIEKTPOIUTUYECKOHN TUCCOIMALINY ISl PA3BUTHS XMMHUU.

1904 Vunsam PAM3AM — B 3HAaK HpU3HAHHSA OTKPHITHS UM B aTMocdepe pasInaHbIX
MHEPTHBIX T'a30B U OMPEJCICHUS UX MECTa B IEPUOIUUECKON CUCTEME.

1905 Anonbd por BAMEP — 3a 3aciyru B pa3BUTHU OPraHHYECKON XUMHHU M XUMHUYECKOH
NPOMBIIIJICHHOCTH OJ1aroapst paboTam 1Mo OpraHMYeCcKUM KPacUTENsIM U THIPOapOMAaTHIECKUM
COCTUHEHUSIM.

1906 Anpr MYACCAH — 3a uccienoBaHue ¥ MOJIyYCHUE dJIeMeHTa PTopa, a TaKkxKe 3a
BBEJICHHUE B JJAOOPATOPHYIO U MPOMBIIIJICHHYIO IPAKTUKY JIEKTPUYECKON IIeur, Ha3BaHHOI ero
UMEHEM.

1907 Dnyapn BY XHEP — 3a npoBeieHHY0 UM HayYHO-UCCIIEA0BATEIIbCKYIO paboTy 10
OMOJIOTUYECKON XUMHH U OTKPBITHE BHEKJIeTouHOU (epmenTannu. DpHect PESEPOOP]] — 3a
UCCJIEIOBAHMSI 110 pacriady JIEMEHTOB U 10 XUMHUU PaJUOAKTHUBHBIX BEILIECTB.

1908 Bunbrensm @puapux OCTBAJIb/] — B 3HaK npu3HAHUS TPOJICIaHHON UM PabOTHI 1O
KaTajan3y, a TAaKXkKe 3a UCCIIEI0BAHUSI OCHOBHBIX IPUHIIMIIOB YIIPABICHUS XUMHUUYECKUM
PaBHOBECHEM U CKOPOCTSIMHU PEAKITUH.

19090rTobAJIJIAX — B 3HaK MPU3HAHUS €r0 3aCIyT Mepe/l OpraHuuecKol XuMuen u
XUMHYECKON TMPOMBIIIIICHHOCTBIO 0JIaroapsi BEIIOJIHEHHOW UM MMMOHEPHOH paboTe B 001acTH
ATUIHUKINYECKUX COSMHEHUN.

1910 Mapwus CKJIOJIOBCKAAI-KFOPU — 3a BbInaromumecs 3aciiyry B pa3BUTUN XUMHH:
OTKPBITHE 3JIEMEHTOB PaJivsi U MOJOHUS, BBIICICHUE Pa/lis U U3yUYEeHUE IPUPOIBI U COSTUHEHU N
3TOTO 3aMEYaTeIHHOTO 3JIEMEHTA.

1911 Buxrop 'PUHBSIP (1/2 npemur) — 3a OTKPBITHS TaK Ha3bIBAEMOTO peakTuBa [ puHbspa, B
MOCJIETHUE TOJIbl CYIIECTBEHHO CIIOCOOCTBOBABIIETO PA3BUTHIO OpraHndeckoi xumuwn; [1omp
CABATBE (1/2 npemun) — 3a METOJl TUIPOTCHU3AIMN OPTaHUYECKUX COSIMHEHUN B
MPUCYTCTBUH MEJIKOUCIIEPCHBIX METAJIOB, KOTOPBII PE3KO CTUMYIUPOBAJ pa3BUTHE
OpPraHUYeCcKON XUMHHU.

1912 Anedppen BEPHEP — B 3Hak npu3HaHus ero paboT 0 IpUpoJe CBsA3EH aTOMOB B
MOJIEKYJIaX, KOTOpbIE TIO3BOJIMIIM T0-HOBOMY B3TJISIHYTh Ha PE3yJIbTaThl paHee MPOBEJCHHBIX
WCCIICIOBAaHH ¥ OTKPBUIA HOBBIE BO3MOKHOCTH JUTSI HAYYHO-UCCIIEIOBATEIHCKON PaOOTHI,
0Cc00EHHO B 00JIACTH HEOPTaHUYECKON XUMMHU.

1913 Teomop Yunbssm PUYAP/IC — 3a TouHOE ONpe/ieieHne aTOMHBIX Macc OOJIBIIIOr0 YUCIIa
XUMHUYECKHX 3JIEMEHTOB.

1914 Puxapx Maptua BUIBILITETTEP — 3a uccnenoBanus KpacsIux BEIICCTB
pPacTUTENHLHOIO MUPA, OCOOEHHO XJIOpOQHILIA.

1916 — 1917 Tlpemus He MPUCYKAATIACE.

1918®panul’ ABEP — 3a cuHTe3 aMMHaka U3 COCTABISIONIUX €T0 SJIEMEHTOB.

1919 Tlpemus He MPUCYKTATACE.

1920 Bansrep HEPHCT —B 3Hak npu3HaHus ero padboT 1Mo TepMOJIMHAMHUKE.

1921 ®penepuk COAAN — 3a BKIax B XUMUIO paJHOAKTHBHBIX BEIIECTB M 32 UCCIICIOBAHHE
MPOMCXOXKACHUS U MIPUPOIBI H30TOIIOB.

1922®poucuc Yunbsm ACI'OH — 3a cienaHHOE UM € TIOMOIIBIO UM K€ N300pETEeHHOTO Macc-
crekTporpada OTKphITHE U30TOMOB OOJIBIIOTO YKCIa HEPATUOAKTUBHBIX 3JIEMEHTOB U 32
(dbopMyIHpOBaHUE TTPaBHUIIA IIEIIBIX YHCEN.

1923 ®pur [TPEI'JIb — 3a n3o0peTeHne MeTo1a MUKpOaHain3a OPraHuYeCKUX BEIECTB.

1924 Tlpemus He PUCYKTATACE.

1925 Puxapa Anonsd 3SUTTMOH/IM — 3a ycTaHOBJIEHHE TeTepOreHHOM MPUPO/IbI KOJTOUIHBIX
pacTBOPOB U 32 pa3pabOTaHHBIC B 3TOH CBS3HM METObI, UMEIONIHE (yHIaMEHTAIBHOE 3HAYCHUE B
COBPEMEHHOM KOJJIOUAHON XUMUU.

1926 Teomop CBEJIBEPI" —3a paboThI B 001aCTH TUCTIEPCHBIX CHCTEM.

1927 I'enpux Otrro BUJIAH/] — 3a nccrnenoBaHus KEIYHBIX KUCIOT U CTPOCHUS MHOTHX
CXOJHBIX BEILIECTB.
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1928 Anonsd BUHJIAYC — 3a paGoThl 10 U3yYEHUIO CTPOSHUSI CTEPUHOB M MX CBSI3U C
BUTAMUHHOW I'PYIIION.

1929 Apryp TAPJIEH u Xauc ¢or DUJIEP-XEJIBITMH (1o 1/2 npemun) — 3a HCCiIeI0BaHHUs
depMmenTanuu caxapa u (epMEHTOB OPOKEHHSL.

1930Xanc ®UIIEP — 3a uccinenoBanus 1Mo CTPOSHUIO TeMUHA U XJIOPO(HILIa, 0COOEHHO 32
CHHTE3 FeMHUHA.

1931 Kapa BOII u ®punpux BEPIMIYC (coBMecTHO) — 3a 3aCIIyTH 110 BBEICHHIO U Pa3BUTHIO
METO/I0B BBICOKOTO IaBJICHHUS B XUMUHU.

1932UpBunr JIEHI'MIOP — 3a OTKpBITHS 1 UCCIIEIOBaHMS B 00JACTH XUMHH M TIOBEPXHOCTHBIX
SIBJICHUU.

1933 IIpemus He MpUCYKIATaCh.

1934 Taponba Knetiton FOPY — 3a oTKpBITHE TSHKEIOT0 BOAOPOIA.

1935 ®penepuk u Mpen XKOJIMO-KKOPU (coBMeCTHO) — 32 CHHTE3 HOBBIX PaJIMOAKTHBHBIX
DIIEMEHTOB.

1936 Ierep Txo3ed Yunbsm JEBAM — 3a Bkiiaj B Hallle HOHUMAHKE MOJIEKYIAPHOI
CTPYKTYpBI, BHECEHHBII Oiarofapsi HCCIEI0BAHUSAM JUTIOIBHBIX MOMEHTOB U AU (paKIum
PEHTTEHOBCKUX JTy4ueil U 2JIEKTPOHOB B rasax.

1937YontepHopman XOYOPC (1/2 npemun) — 3a uccie0BaHus YriieBo10B 1 ButamuHa C;
[Tayns KAPPEP (1/2 npemun) — 3a uccieqoBanie KapOTUHOUAOB U (JIaBUHOB, a TAKXKE 3a
U3ydeHne BUTaMHHOB A u B.

1938 Puxapa KYH — 3a paboTsl o kapotuHouam u ButamuHam. (IIpuHyxaeH BnactsaMu
CBOEH CTpaHbBI OTKA3aThCS OT MPEMHHU, HO BIIOCICICTBUU OTYYHII JUTIIOM H ME/Iab. )

1939 Anonsd BYTEHAHIT — 3a paboTs 1o nonoBsiM ropmoHam (IIpunyxaeH BractsiMu
CBOEH CTpaHbBI OTKA3aThCS OT MPEMHHU, HO BIIOCIIECCTBUH MOTYUHII IUTUIOM U ME/Iaib. );
Jleononba PYKMUKA — 3a paGoThI 110 TOJIMMETHIICHAM U BBICIITUM TEPIICHAM.

1940 — 1942 TIpemus He MPUCYKIATIACE.

1943 TI'eopr (Apépap) ne XEBEIIN — 3a paboTy 1o HCII0Ib30BaHHUIO H30TONOB B Ka4eCTBE
MEUEHBIX aTOMOB TPU U3YYCHUN XUMUYECKHX ITPOIECCOB.

194401ro I'AH — 3a oTKpBITHE pacIETICHUs TSKEIBIX sJIeEp.

1945Apnypullnmapas BUPTAHEH — 3a riccienoBanus U TOCTHKEHHUS B O0JIACTH CEIIbCKOTO
XO03sICTBA M XMMMHU IUTATENIbHBIX BELIECTB, 0COOEHHO 32 METO/1 KOHCEPBALIUK KOPMOB.

1946 JTxeiimc beruemmep CAMHEP (1/2 npemun) — 3a OTKpBITHE SIBICHUS KPUCTAJUTH3ALUN
dbepmentos; [xxos Xoyapa HOPTPOII u Yauaenn Mepenutr CTOHJIU (1/2 npemun,
COBMECTHO) — 32 TIOJIyYCHHE B UUCTOM BHI€ ()EPMEHTOB M BUPYCHBIX OEJIKOB.

1947 Po6epr POBMHCOH — 3a nccrnenoBaHus paCTUTENIBbHBIX MPOTYKTOB OO0JIBIION
OHMOJIOTHYECKOHN Ba)KHOCTH, OCOOCHHO AJIKAJIOUIOB.

1948 Apue TUCEJIMYC — 3a uccnenoBanus ekTpodopesa u acopOIMOHHOTO aHAIH3a,
0COOEHHO 32 OTKPBITHS, CBS3aHHBIE C KOMIUIEKCHOM MPUPOION OEITKOB CHIBOPOTKH KPOBH.
1949 Vunpsam @poncuc JPKMOK — 3a Bki1aa B XMMHYECKYIO TEPMOJUHAMUKY, OCOOEHHO B TY
ee 00JacTh, KOTOpasi M3y4yaeT MOBEJCHNE BEIIECTB MPH SKCTPEMaTbHO HU3KHX TeMITepaTypax.
19500rtro ITayns 'epman INJIBC u Kypt AJIBJIEP (coBMecTHO) — 3a OTKpPBITHE U pa3BUTHE
TMIEHOBOTO CUHTE3A.

19513 askuMarracon MAKMUJIJIAH u Trnean Teomop CUBOPI” (coBMeCTHO) — 32 OTKPBITUS
B 00JIACTH XMMHH TPAHCYPAHOBBIX AJIEMEHTOB.

1952 Apuep xon [Toprep MAPTHUH u Puuapa Jlopenc Musnnmaarron CUHIT (coBmMecTHO) — 32
OTKPBITHE METOJIa PACTIpEICTUTEIBHON XpoMaTorpaduu.

1953 I'epman LITAYJIMHI'EP — 3a OTKpBITUS B 006J1aCTH XUMUHU BBICOKOMOJIEKYJISIPHBIX
COCTUHEHUN.

1954 JTaitnyc Kapn ITOJIMHIT — 3a uccnenoBanue Npupoibl XUMUYECKON CBSI3U U TPUMEHEHHE
MOJTyYEHHBIX PE3YJIbTATOB IS ONPECIICHUs CTPYKTYPbl COEAMHEHUH.

1955 Buncent 1O BUH bO — 3a paboTy ¢ 6MOJI0rMYECKH aKTUBHBIMU COSAMHEHUSIMH,
0COOEHHO 32 BIIEPBBIE OCYIIECTBICHHBIM CHHTE3 MOJUNEHTHIHOTO TOPMOHA.
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1956CupunHopman XMHIIEJIBY /I u Huxomnait Hukonaesnau CEMEHOB (coBmecTHa) — 3a
UCCIIEIOBaHMS B 00JIaCTH MEXaHW3Ma XUMUYECKUX PEaKIHii, 0cOOEHHO 3a CO3JaHHe TEOPUU
LEMHBIX PEAKIUH.

1957 Anexcannep TOJJ] — 3a Tpyasl O HYKJICOTHAAM M HYKJIECTHIHBIM KOEepMEHTaM.

1958 ®dpenepuk CEHI'EP — 3a Tpybl 0 CTpOCHHIO OCIIKOB, 0COOCHHO MHCYIJIMHA.

1959 Spocnas TEMPOBCKHWM — 3a OTKpHITHE U pa3BUTHE HONSPOrpadHuecKuX METOIOB
aHayu3a.

1960Ynmn3pn @pank JIMBBU — 3a MeTon ucnonb30BaHus yriaepona-14 mis onpenenenus
BO3pacTa B apXeoJIOTUHU, T€0JIOTHH, TeO(U3UKE U IPYTHX 007IacCTIX HAYKH.

1961MenBus KAJIBUH — 3a uccnenoBanue yCBOCHHS JBYOKUCH yTI€poJa PaCTEHUSIMH.

1962 Makc ®epaunang [IEPYI] u JIxxon Koyaepu KEHJIPIO (o 1/2 npemun) — 3a
WCCJICIOBAHUE CTPYKTYPHI TTI00YISIPHBIX OCITKOB.

1963 Kapa LIUT'JIEP u Txynmuo HATTA (mo 1/2 npemMun) — 3a OTKPBITUS B 00JIaCTH XUMUHU U
TEXHOJIOTUH BBICOKOMOJIEKYJISIPHBIX TTOJINMEPOB.

1964 Topotu KPOYOVYT-XOIXKXKHWNH — 3a onpeneneHue ¢ MOMOIIbI0 PEHTTEHOBCKUX Ty4eit
CTPYKTYp OMOJOTMYECKH aKTUBHBIX BEILIECTB.

1965 PoGept bepne BY JIBOPJI — 3a Bblgaromiuiicst BKiaJl B MCKyCCTBO OPTraHHMYECKOTO
CHHTE3A.

1966 PoGept Cannepcon MAJIJIMKEH — 3a ¢pynnameHTanbHbie paboTy 10 XUMUYECKUM
CBSI3SM U JICKTPOHHOM CTPYKTYPE MOJIEKYJI, BBIIOJTHEHHYIO C TIOMOIIBIO0 METO/1a MOJIEKYIISIPHBIX
opOuTaiei.

1967MandpendMUTEH (1/2 npemun) u Ponana Jixopmx Paiigopn HOPPUIL u [xopmk
[TOPTEP (1/2 npemuu, COBMECTHO) — 3a UCCIIEIOBAHUSI SKCTPEMAIBHO OBICTPHIX XUMHUYECKUX
PEaKIyii, CTUMYJIMPYEMBIX HApyIICHHEM PAaBHOBECHS C TIOMOIIHIO0 OYEHb KOPOTKHX HMITYJIHCOB
SHEPTUHU.

1968 JIlape OHCAI'EP — 3a OTKpBITHE Ha3BaHHBIX €r0 HIMEHEM COOTHOIICHH B3aUMHOCTH,
uMerIuX (GyHIaMeHTaIbHOE 3HaYeHHE I TEPMOANHAMUKI HEOOPATHMBIX MPOLIECCOB.

1969 lepexXapoig Pruapny BAPTOH u Onn XACCEJIb (o 1/2 mpemun) - 3a BKJIaJ B pa3BUTHE
KOH(OPMALIMOHHOTO aHAJIN3a U €r0 MPUMEHEHNUE B XUMHH.

1970 JIyuc ®enepuko JIEJITY AP — 3a OTKpBITHE TIEPBOTO CaXapHOTO HYKJICOTH A B U3YUCHHE
ero (yHKLUI B IpeBpallleHUuH caxapa U B OMOCHHTE3€ CIIOKHBIX YTIIEBOIOB.

1971 I'epxapn XEPLIBEPI" — 3a BKkJ1a B MOHMMAaHUE 3JIEKTPOHHOM CTPYKTYPBI M CTPOSHHS
MOJIEKYJI, 0COOEHHO CBOOOIHBIX PaHKAaJIOB.

1972KpuctnanbemepAHOMHCEH (1/2 npemun) -3a paboTy 10 HCCIIEOBAHUIO PUOONYKIICA3bI,
0COOEHHO B3aMMOCBSI3M MEX/ly aMUHOKHUCIOTHON MOCIJIE0BATEIbHOCTBIO U €€ OMOJIOTHYECKU
axTHBHBIMU KoH(pepMenTamu; Ctandopa MYP u Yunesm Xoyapa CTAMH (1/2 npemun,
COBMECTHO) — 3a BKJIa/l B IPOSICHEHUE CBS3M MEXKy XUMUUYECKOU CTPYKTYpOil U
KaTaJIMTHIECKUM JIEHCTBHEM aKTHBHOTO IICHTPA MOJIEKYJIbI PHOOHYKIICA3hl.

1973 3pucr Orro ®UIIEP u xedpu YUJIKMHCOH (1o 1/2 npemun) — 3a HOBaTOPCKHE,
BBINTOJIHEHHBIE HE3aBUCUMO JPYT OT JIpyTa padOThI 0 XHMHU METANTIOOPTAaHUYECKHX, TaK
Ha3bIBAEMBIX CaHJBHUYEBBIX, COCTUHEHUH.

1974 Tlon Jxon ®JIOPU — 3a pyHIaMeHTaIbHBIC TOCTHKEHHS, TEOPETUICCKUE
HKCIIEpUMEHTANIbHbIE, B PU3NUECKON XUMHUU MaKpOMOJIEKYI.

1975 ixon Yopkan KOPH®OPT (1/2 npemun) — 3a HCCiIeJOBaHUE CTEPEOXUMHUH PEaKITHiA
dbepmentatuBHOTO Katanusa; Bmagumup [TPEJIOI (1/2 mpemun) — 3a riccnenoBanus B 001acTu
CTEPEOXHMHUN OPTAaHUYECKUX MOJIEKYJT M PEaKIIHi.

1976 Yunesam Hann JIMIICKOMB — 3a uccrnenoBaHue CTpyKTypbl OOPaHOB, IPOSICHSIOIIEE
poOJIeMBI XUMHUECKUX CBSI3CH.

1977 Wb IIPUTOXXHUI — 3a BKIIaj B TEPMOIHHAMUKY HEPABHOBECHEIX IIPOLIECCOB, 0COOEHHO
3a TEOPUIO JUCCUIIATUBHBIX CTPYKTYP.

1978IMurepAennuc MUTYEJIJI — 3a BKi1aa B MOHMMaHUE MpoILecca epeHoca ONOIOrHIecKoil
SHEPruH, CIIeTaHHbIN 0Jaroaaps Co31aHNI0 XEMUOCMOTHYECKON TEOPHH.
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1979 I'ep6ept Yapnz BPAYH u I'eopr BUTTUI (o 1/2 nmpemun) — 3a pa3paboTKy HOBBIX
METO/I0B OPTaHUYECKOT0 CHHTE3a CIOKHBIX 00p- U PochopcoaepKaiiux COeAUHEHUH.

1980 ITon BEPI" (1/2 npemun) — 3a ¢pyHAaMEHTAIbHBIC UCCIICIOBAHMSA OMOXUMUYECKHUX
CBOWCTB HYKJICMHOBBIX KHCJIOT, B ocobenHoctu pekomounantubeix JJHK; Yonrep TMJIBEPT u
®penepuk CEHI'EP (1/2 nmpemun, COBMECTHO) — 3a BKJIaJ B YCTAHOBJICHHUE MTEPBUYHBIX
MOCJIEI0BATEIbHOCTEN B HYKJICMHOBBIX KHCIOTaX.

1981Kanautn ®YKVYU u Poang XODPMAH (coBMecTHO) — 3a pa3pabOTKy TEOPUHU MPOTCKAHUS
XMMHYECKHUX PEAaKUUi, CO3JAaHHON UMU HE3aBUCUMO APYT OT JApyra.

1982 Aapon KJIVI' — 3a pa3paboTKy MeTo/1a KpUCTALIOrpaduIeCcKOi JIeKTPOHHON
MHUKPOCKOIIUHU H MPOSCHEHUE CTPYKTYPbI OMOJIOTHUYECKH BaKHBIX KOMIUIEKCOB HYKJICHHOBAs
KHCTI0Ta — OEJIOK.

1983 I'enpu TAYBE — 3a n3ydeHne MEXaHU3MOB PEAKIUi C IEPEHOCOM 3JIEKTPOHA, 0OCOOCHHO
B KOMIUIEKCaX METaJlJIOB.

1984 Po6ept bproc MEPPU®INJIJ] — 3a npenoKeHHYI0 HM METOAOIOTHI0 XUMUYECKOTO
CUHTE3a Ha TBEPABIX MaTPHIIaX.

1985Xep6ept Aapon XAVYIITMAH u JIxepom KAPJIE (coBMecTHO) — 3a BBLIAIOIIHACCS
JOCTHKEHUS B pa3pabOTKe HEMOCPEACTBEHHBIX METO/IOB OIPEIEICHHS KPUCTAITUYECKUX
CTPYKTYD.

1986 {anau Pobept XEPIIBAX, Su JIU u [xoun Yapnz [TIOJIJHU (coBmecTHO) — 3a BKIal B
pa3BUTHE UCCIICAOBAHUI IO TUHAMUKE HJIEMEHTAPHBIX XUMUYECKUX MPOIECCOB.

1987 [onann Jxxeitmc KPAM, XXan Mapu JIEH u Yapns IIEJJEPCEH (coBmectHO) — 3a
pa3paboTKy U MPUMEHEHHE MOJIEKYJI CO CTPYKTYpPHO-CEIM(PUISCKIMH B3aUMOICHCTBUSAMU
BBICOKON M30MpPaTeIbHOCTH.

1988Hoxann JIAUBEHXO®EP, Po6epr XYBEP u Xaprmyr MUXEJIb (coBMecTHO) — 3a
YCTaHOBJICHHE TPEXMEPHOU CTPYKTYPbI (POTOCHHTETUYECKOTO PEAKIIMOHHOTO [IEHTPA.
1989Cwunau OJITMEH u Tomac Pobept YEK (coBMECTHO) — 3a OTKPBITHE KaTAIUTHIECKUX
CBOWCTB pUOOHYKJIEMHOBBIX KUCIIOT.

199003maiic xeiimc KOPU — 3a pa3BuTHe TEOPUU M METOIOJIOTHH OPTaHUIECKOTO CHHTE3a.
1991 Puyapn OPHCT — 3a Bki1aj] B pa3BUTHE METOAOJIOTUH SIEPHOI MAarHUTHOW PE30HAHCHOM
CTHEKTPOCKOIUH BBICOKOTO pa3pelieHHUs.

1992 Pynoneh MAPKYC — 3a Bki1aj1 B TEOpHIO peaklUii IepeHoca IeKTPOHA B XUMUUECKUX
cucTeMax.

1993Kspu MVYIJIJIMC( 1/2 npemun) —3a n300peTeHHE METO/1a OJIMMEPa3HOH IEHOM peakiuu.
Maiikn CMUT (1/2 npemun) — 3a pyHAaMeHTaIbHBINA BKJIaJ B YCTaHOBIIEHUE
OJIUTOHYKJIEOTH/IHO0A3UPOBAHHOT'O JIOKAJIbHOOPUEHTUPOBAHHOTO MyTareHe3a 1 ero pa3BuTue
JUISL U3y4YeHHs OEIKOB.

1994 JTxopmx OJIAX — 3a BKJIaJ B XUMHIO YIJIEpOa.

1995 TTayns KPYTILEH, Mapko MOJIMHA wu lllepsyn POYJIAH/I (coBMecTHO) — 3a paboTy
10 aTMOC(EPHON XMMHUHU, OCOOCHHO B YaCTH MPOLIECCOB 00PAa30BaHUS U Pa3pyLICHHsI 030HOBOTO
CIIosl.

1996 Po6ept KEPJL, I'aponsag KPOTO u Puuapay CM3JIJI (COBMECTHO) — 3a OTKpBITHE
¢byepeHos.

1997 Ton BOMEP u Jlxon YOKEP (1/2 npeMnn, COBMECTHO) - 3a BBISICHEHHE SH3UMHOTO
MEXaHH3Ma, JIeKAIIEro B OCHOBE CHHTe3a afeHo3uHTpudochara; Hene CKOY (1/2 npemun) —
3a OTKPBITHE HOH-TIEPEJAIOIIEr0 SH3UMA.

1998V ontep KOH (1/2 npemun) — 3a pa3Butre PyHKIHOHATEHON TEOpHUH TUIOTHOCTH; JI)KOH
[TOIJI (1/2 mpemun) — 3a pa3pabOTKy BBIYHCIUTEIbHBIX METOJA0B KBAHTOBOM XUMHH.

1999 Axmern 3EBEIJI — 3a ncciie0BaHMs XUMUYECKUX PEaKIuii B peanbHOM MacIiTabe
BpEMEHH.

2000 Anan XUJIKEP, Anan MAKJJANJIPMU n Xunexu IHMPAKABA (coBmecTHO) — 3a
OTKPBITHE 3JIEKTPONPOBOAALINX OJIUMEPOB U pa3pabOTKy HX TEOPUH.
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2001 Yunesam HOVIJI3 u Pénzn HOEPU (1/2 mpemun COBMECTHO) — 3a MCCIICIOBAHUS PEAKITHit

TUIPOTEHE3allMH C IIOMOIIBI0 XUpanbHoro Karanu3sa, u bappu IIAPITJIECC (1/2 nmpemun) — 3a

MCCJICIOBaHMSI peaKLUii OKUCIIEHUS C TIOMOIIBIO XUPATIBLHOTO KaTalu3a.

2002 Brotpux K. - 32 npuMeHeHHe METOIa SAEPHOT0 MAarHUTHOTO PE30HAHCA B UCCIIEIOBAHUAX
cTpoeHus: Mosekyn OenkoB, Tanaka Koutu - 3a pa3paboTKy METOJOB MaccC-CIIEKTPOCKOIIHH,
MO3BOJISIOIIUX  omnpeaenarts Oenku, Penn [x. b. - 3a pa3paboTky MeTon0B Macc-
CHEKTPOCKOIUH, MO3BOJISIONINX ONPEAEIATh OCNKHU.

2003 MaxkkuaHOH P. - 3a ucciieoBaHHMS MOHHBIX KaHAJIOB KIIETOYHBIX MEMOpaH W BOJHO-
COJIeBOT0 OaslaHca B yeloBedecKkoM opranuszme, Orp Il. - a uccienoBaHUs MOHHBIX KaHAJIOB
KJIETOYHBIX MEMOpPaH M BOJHO-COJIEBOTO OajlaHCa B 4EJIOBEYECKOM OpraHH3Me.

2004 Tepmko A. - 32 HCCIEIOBaHUE LMKIMYECKUX MPOLECCOB PETYIUPOBAHUS YPOBHS
pPOTEUHa B KIIETKE — «yOMKBUTHH-OIOCPEIOBAHHOTO pacuieruienus Oenkos», Poy3 U. - 3a
UCCIICIOBAaHUE IUKIMYECKUX MPOIECCOB PETYJIMPOBAaHUS YPOBHS IPOTEMHA B KIETKE —
«yOMKBUTHH-OIIOCPEIOBAHHOIO pacileruieHuss OenkoBy», CuuaHoBep A. - 3a ucciegoBaHUE
UKIMYECKUX TPOLECCOB PETyJIMPOBaHUS YpPOBHS NPOTEMHA B KJIETKE — «yOWKBUTHH-
OTOCPEIOBAaHHOTO PACHICTIIICHHSI OEIKOBY.

2005 I'pab6c P. - pa3paboTka pyTEeHHEBBIX KaTaIH3aTOPOB /IS peakiuii metare3uca, [losen U.
- 32 OTKPBITHE MEXaHHU3Ma MPOTEKaHUS HEKOTOPBIX peakluii Merare3uca (IUKIa XUMHYECKUX
peakiuii, MaKCHMaJbHO TPUOMMKEHHBIX K ectectBeHHoMy), Llpok P. - paspaborka
MOJIMOICHOBBIX U BOJIb()PAMOBBIX KaTaTU3aTOPOB JAJISl PEaKIIHil MeTaTe3nca.

2006 Kopubepr P. - uccienoBanre MOJCKYISPHBIX MPOIIECCOB TPAHCKPHITIIUK — TIEPBOTO dTama
CUHTe3a OENKOB y >KMBOTHBIX, pacTeHUIl U rpuboB. [loHMMaHuWe TPHUHIMIIOB ATOrO Ipoliecca
uMmeeT (pyHIaMEHTaIbHOE 3HAYEHHWE JJISl PAa3BUTHS MEAMIMHBI, TaK KaK C €ro HapyHICHUSMHU
CBsI3aHBI MHOTHE 3a00JI€BaHMsI, B TOM YHUCIIE PaK.

2007 Dptiib I'. - OTKpBITHS B 007aCTH XUMHH TBEPBIX MOBEPXHOCTEH, MPUBEIIINE K CO3/IaHUIO
3 PEKTUBHBIX KaTATU3aTOPOB JUIsl OYMCTKU BBIXJIOMHBIX [Aa30B aBTOMOOUIIEH, CIOCOOOB 3alllUThI
OT KOPPO3HUHU METAJIOB U TIOJTYYCHHUS JACTIEBBIX CEIbCKOX03IHCTBEHHBIX YI00PEHHIA.

2008 Cumomypa O. - OTKpbITHE 3€1eHOro (uryopecueHTHoro 6enka, L{sup P. - nccnenoBanus
3eseHoro QuryopecuientHoro 6enka, Yanpu M. - uccienoBaHusi 3eJ1€HOT0 (PIIyOpeCIeHTHOTO
Oenka.

2009 Momnat A. - 3a Mccle[oBaHUS CTPYKTYphl M (yHKIMH pubocomsl, Pamakpumman B. - 3a
UCCIIEIOBaHMS CTPYKTYpPHI M (pyHKIMI pudocomsl, Creliiy T. - 3a ucciaenoBaHus CTPYKTYphl U
GyHKIUI puOOCOMBI.

2010 Creiip T. - 3a uccnenoBaHus CTPYKTyphl M (QyHKuud pubocombl, Horucu 3. - 3a
pa3paboTKy MyTel COeAMHEHHSI aTOMOB yTriiepoja Apyr ¢ apyrom, Cya3yku A. - 3a pa3paboTKy
nyTeil cCoelMHEHMs aTOMOB YIJIepoia APYT ¢ Apyrom, Xek P. - 3a pazpaOoTky myTeil coenuHeHus
aTOMOB yTJepoJa IpyT € APYroM.

2011 lext™an JlaH - 32 OTKPBITHE KBa3UKPUCTAILIOB.

2012 Kobunka bpaitan - 3a uccienoBaHus pelenTopoB, cBsi3aHHBIX ¢ G-Oenkamu, JledkoBuig
Pobeprt - 3a uccienoBanus penenTopoB, cBsi3aHHBIX ¢ G-Oemkamu.

2013 Maptun Kaprmye - 3a co3jgaHue MHOTOYPOBHEBBIX MOJENEH CIIOKHBIX XHMHUYECKHUX
cucreM, Maiikn JIeBUT - 3a co3laHHME MHOTOYPOBHEBBIX MOJIENEH CIOXKHBIX XUMHUECKUX
cucteM, Apbe Yopuien - 3a CO3JaHHe MHOTOYPOBHEBBIX MOJENEH CIOXHBIX XUMHUYECKUX
CHCTEM.

2014 Dpux bermur - 3a cozmanue (HIFOOPECIIEHTHOH MHKPOCKOIIMH BBICOKOTO pa3pelIeHus,
Yuneam MopHep - 3a co3gaHue (IIIOOPECHEHTHOM MHKPOCKONHMH BBICOKOTO pPa3pelieHus,
[redan Xemwrs - 3a cozganue GIOOPECIICHTHOM MUKPOCKOITHH BRICOKOTO Pa3pelieHusI.

2015 Tomac JIungans - 3a HcclienoBaHue MexaHu3Ma BocctanoBienus JJHK , [Ton Monpuu -
3a uccliejoBanue Mexann3ma BoccranoBinenus JTHK, A3uz Cankap - 3a UCCIEIOBaHHE
Mexann3Ma Boccranoienus JJHK.
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2016 Kan-IIrep CoBaxk - 3a MPOEKTUPOBAHWE W CHUHTE3 MOJCKYJSIPHBIX MAIIIHH,

Jxermce

Opeiizep CTonnapt - 3a IPOEKTUPOBAHUE M CUHTE3 MOJEKYJIAPHBIX MawuH, bepnapn depunr -

3a IPOCKTUPOBAHUEC N CUHTE3 MOJICKYJISIPHBIX MalllKH.

2017 Xak J[leOymu - 3a pa3paOOTKy KpPHUODJIEKTPOHHOH MUKPOCKOIWHU [UIsl OINPEACTICHUS
CTPYKTYpPBI MOJIEKYJI C BBICOKMM paspeiieHrueM B pactBope, Moaxum ®dpaHk - 3a pa3paboTKy

KPUOAJICKTPOHHOM MHUKPOCKOIIUU [UJISl  OMPEICICHUSI CTPYKTYPhI
Puuapn Xengepcon -

paspelieHueM B PacTBOpeE,
MUKPOCKOIIUH IS ONPEENIEHUS CTPYKTYPbl MOJIEKYJI C BBICOKUM pa3pelIeHUEM B PacTBOPE.

2018 ®dponcuc ApHoabn -

AHTUTCII.

MOJIEKYJI C BBICOKUM
3a pa3paboTKy KpHUORJIEKTPOHHOMN

3a uccienoBaHue sBoionuu hepmeHtos, Jxopmk Cmur -- 3a
uccleioBaHue 3Boonnu pepmentos, I'per Yunrep - 3a uiccienoBaHue B 00JIACTH MENTUIOB U

2019 Jlxou I'ynenad - 3a paspabOTKy JIMTHH-HOHHBIX AKKyMYJISTOPOB, CTOHIN YUTTHHIEM - 3a
pa3paboTKy IUTHI-MOHHBIX AKKYMYISATOpoB, Akupa EcuHO - 3a pa3paGOTKy JIHTHHA-HOHHBIX
AKKyMYJISITOPOB.
2020 Owmmanyanp Ilapnantee (Emmanuelle Charpentier) u Ixennudep [dynna (Jennifer
Doudna), mpemust mpucykieHa UM 3a pa3BuTue Metoaa penakrupoBanus reaoma CRISPR/Cas.

2021 benbsmun Jluct (Benjamin List) u J{aBun Makmusian (David MacMillan) — 3a pa3Butue
ACHMMETPUYECKOTO OPraHOKATaIH3a.

6 IMJAKTUYECKHUE MATEPHUAJIBI 1JI51 KOHTPOJISA (CAMOKOHTPOJIA)
YCBOEHHOI'O MATEPHAJIA

6.1 OueHouHbIe CPeACTBA, NOKA3ATEJIN H KPUTEPUH OLeHMBAHUA KOMIIETCHIIM

HNupexc Ouenovnoe Ioxa3aTesn Kputepun ounennBanns
KOMIeTeH CpecTBO OleHUBAHMSA c¢(popMHPOBAHHOCTH KOMIIETEH M
10101

YK -1, Brictymienne Ha | Huskuii — - HE3HaHWE TPOTrPaMMHOI0 MaTepuania;

OIIK - 6 ceMHUHape HEYJIOBJIIETBOPUTENb | - TIPY OTBETE BOZHUKAIOT OIIHOKH;
HO - 3aTpyIHEHHS npu BBITIOJTHEHUN

MPaKTUYECKUX PadoT.

[ToporoBsrii — - YCBOGHHE OCHOBHOTO MaTepHaa;
YAOBIETBOPUTEIHHO | - IPH OTBETE JOIMYCKAIOTCS HETOYHOCTH;

- IPY OTBETE HEJIOCTATOYHO MPABUIIbHBIC
(hOopMyIIMPOBKH;

- HapyIIeHHUE TI0CIIEI0BATEIBHOCTH B
U3JI0KEHUH IPOrPaMMHOT'0 MaTepuara;

- 3aTpyAHEHHs B BBINOJHEHUH NPAKTHYECKHX
3aJaHUM.

Ba3zoBsiii — xoporio

- 3HaHKME POrPaMMHOTI0 MaTepHuana;
- TPAaMOTHOE U3JI0KEHNE, 6€3 CYIECTBEHHBIX
HETOYHOCTEN B OTBETE Ha BOIPOC;

- IPAaBUJIIbHOE IPUMEHEHUE TEOPETUUECKUX
3HAHWM;

- BIAJICHHE HEOOXOJMMBIMH HAaBBIKAMHU TPU
BBITIOJIHEHUH U MPAKTUYECKUX 3a1ad.

Bricokuii — OTJIIMYHO

- ITy0OOKO€ M MMPOYHOE YCBOCHUE
MPOrPaMMHOI0 MaTepHaIa;

- TIOJIHBIE , TIOCJIEIOBATENbHBIC , TPAMOTHBIE U
JIOTHYECKH M3J1araeMble OTBETHI MPH
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BUJION3MEHEHUH 33/IaHNUS;

- cBOOOTHO CTIPABIISIOIINECS C
MTOCTABJICHHBIMH 3a/1a4aMH, 3HAHUS
MaTepuana;

- IPaBUJILHO 0OOCHOBAHHBIC IPUHSTHIC
pelIeHus;

- BJAJICHUE Pa3HOCTOPOHHUMHU HAaBBIKAMU U
MpHEeMaMH BBITTOTHEHUS TIPAKTUIECKUX PadoT.

Pedepar

Husknii —
HEYJOBIECTBOPUTEIH
HO

TeMa pedepara HE pacKpbITa, OOHAPYKUBAECTCS
CYIIECTBEHHOE HETIOHUMAHUE TIPOOJICMBI.

IToporosslii —
YIOBJIETBOPUTEIIEHO

MUMEIOTCS CYLIECTBEHHBIC OTCTYIICHHUS OT
TpeOoBaHMii K pedeprupoBanuio. B qactHOCTH:
TEMa OCBCUICHA JIMIIb YaCTUYHO, JOIMYIICHbI
(hakTUYIECKHe OMMOKHU B COACPKAHUN
pedepara wiu Ipu OTBETE Ha
JOIMOJHUTECIIBHBIC BOIIPOCKHI; BO BPEMS 3allIUTHI
OTCYTCTBYET BBIBO/I.

Ba3o0Bslii1 — XOpo1o

OCHOBHEBIE TpeOOBaHHSA K pedepaTy U ero
3aIIUTE BBITIOJIHCHBI, HO MIPU 3TOM JIOIYILCHBI
He04€Thl. B wacTHOCTH, MMETOTCS
HETOYHOCTH B U3JI0KEHUH MaTepHaa,
OTCYTCTBYET JIOTUYECKas OCIIeI0BATEIbHOCTD
B CYXXJICHUSX; HE BbIZep:kaH 00bEM pedepara;
UMEIOTCS YITYIIEHHS B 0(OPMIICHHH; Ha
JIOTIOJTHUTEJIEHBIE BOIIPOCHI TIPH 3aIIUTE JaHbI
HETIOJIHBIC OTBETHI.

Bricoknii — oTINYHO

BBIMOJTHEHBI BCe TPEOOBAHUS K HAMMCAHUIO U
3amuTe pedepara: oOo3HAUeHa TpodiemMa u
000CHOBaHA €€ aKTyaJIbHOCTb, C/IeJIaH KPaTKUi
aHaM3  pa3IMYHbIX TOYEK 3pCHUSA  Ha
paccMaTpuBacMyr0 poOJieMy U JIOTHYHO
H3JI0KEHA CcOOCTBEHHAS TTO3UITNSA,
chopMyIHpOBaHbl BBIBOJBI, TEMa PACKphITa
MTOJTHOCTBIO, BBIZIEpKAH OOBEM, COOIIOIEHBI
TpeOOBaHUs K BHEIIHEMY O(OPMIICHHIO, AaHBI
NpaBUIbHBIE OTBETHI HAa JIONIOJHHUTENHLHBIE

BOTIPOCHI.

Tect

Huskuit
(Hey1IOBIETBOpPHUTE
JILHO)

KommgectBo IMpaBHUJIBHEIX OTBCTOB HA
BOIpocCkl TecTa MeHee 60 %

[ToporoBsslii
(YIOBIETBOPUTEIND
HO)

KomnndecTBo npaBuiIbHBIX OTBETOB Ha
BOIPOCHI TecTa oT 61-75 %

BbazosBrrit
(xoporo)

KosrgecTBo npaBuIbHBIX OTBETOB Ha
BONIPOCHI TecTa OT 76-84 %
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Beicoknii KonnuecTBo npaBuiIbHBIX OTBETOB Ha
(oTIMYHO) Borpockl TecTa ot 85-100 %

6.2 HpOMe)KyTO‘lHaﬂ aTTeCTanud CTYACHTOB 0 TUCIHNUIIJINHE

[TpomexyTouHas arrecTanus sBISIETCS IMPOBEPKOM BceX 3HAHMN, HABBIKOB M YMEHHM
CTYJIEHTOB, MPUOOPETEHHBIX B MpPOLIECCe HM3yUEHUs TUCHUILTUHBL DOpMOil MpoMeKyTOUHOU
aTTeCcTallly MO TUCIUILINHE SBISETCS 3a4éT.

JIns oueHMBAaHUS pPE3YJNBTATOB OCBOCHUS JUCLUIUIMHBI IPUMEHSETCS CIeIyIOIIHe
KPUTEPHH OLICHUBAHMS.
KpuTtepuu onieHMBaHHUs YCTHOTO OTBETA HA 3a4eTe

OneHka «3a4TeH0» BBICTABIISICTCS CTYICHTY, €CIIH:

1. Bompochl pacKpbIThI, U3JI0KEHBI JOTHYHO, 0€3 CYIIECTBEHHBIX OIIHOOK.

2. TlokazaHo  yMeHHE  WUIIOCTPUPOBATh  TEOPETHUECKUE  TOJOKCHHUS
KOHKPETHBIMH ITPUMEPAMH.

3. IlponeMoHCTpHpOBaHO  yCBOGHHME  paHee  M3YYCHHBIX  BOIPOCOB,
c(OpPMUPOBAHHOCTh KOMIIETCHIINH, YCTOHYNBOCTh UCIOIB3YEMbIX YMEHUH U
HaBBIKOB.

4. JlomycKaroTcsi He3HAUYUTEIbHBIE OLIHOKH.

OneHka «He 3a4TeH0» BBICTABISETCS, CCITH:

1. He packpsITo OCHOBHOE COZIepKaHNE Y4eOHOT0 MaTepHana.

2. OOHapyXeHO HE3HAHWE WJIM HEMOHMMaHHe OOJbIIel Wi Hanboliee BaKHOU
4acTH y4eOHOro Marepuaia.

3. JomymeHsl OMMOKK B ONpENENIeHUH TOHSATHH, KOTOpPBIE HE HWCIPABJICHEI
[0CJI€ HECKOJIBbKUX HABOJSAIINX BOIIPOCOB.

4. He copmMupoBaHBI KOMIIETEHIINH, YMEHUS 1 HABBIKH.

IPUMEPHI TECTOBBIX 3ATAHUM

Tect 1
Cucremarusanus 3jeMeHToB U Ilepnonnyecknii 3axKon

3aoanue 1 (svlbepume ooun eapuanm omeema)
KT0 M3 mepevyrcaeHHbIX YYCHHBIX MIEPBBIM YKa3all Ha HAIMYKHE B3aUMOCBSI3U MEXTy aTOMHOM
Maccoi U CBOMCTBAMHU 3JIEMEHTOB U UX COCIMHEHUN?

1) Worann Bonbsgranr JI€0epetinep

2) Jmutpuii UBanoBuy MeHeneeB

3) HOmmycJlorap Meiiep

4) Jxoun Heronenc

3adanue 2(svlbepume HecKoIbKO 8apuUaAHmos omeema)
KTo u3 mepevncieHHBIX YICHBIX pa3pabaTeiBall Ju(depeHInaTbHbIe CHCTEMbl XUMUYCCKUX
DIIEMEHTOB?

1) HWoranu Bonwsdranr JI€depeitnep

2) Makc ¢on ITerrerkodep

3) Anonwd Iltexkep

4) Jlxon Heromenzc

3adanue 3 (svibepume ooun sapuanm omeema)
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UYro mpencraBiser coOol «3eMHasi ciupaliby, npemtoxkeHHas A. beryite ne Illankyprya B
1862 r?
1) 3aKOHOMEPHOCTh MEXIYy aTOMHBIM BECOM M PaCHpOCTPaHCHHOCTHIO 3JIEMEHTA B
3EMHOU KOpe
2) BHUHTOBOH rpadMK JIEMEHTOB, PACIIOIIOKCHHBIX 10 BO3PACTAHHIO ATOMHBIX BECOB
3) TabnuIly XUMHYECKHA CXOJHBIX DJIEMEHTOB, PACCTABJICHHBIX 110 IPYIIaM B MOPSIKE
BO3PACTaHUS «COCIUHHUTEIbHBIX Macc»
4) pazHoBHIHOCTH [leproandeckoi TaOIUIBI XUMUYECKUX dJICMEHTOB

3adanue 4 (8vibepume ooun sapuanm omeema)
B xakoMm roxy JI. 1. MenpeneeB ormyOJMKoOBa MepBbId BAPUAHT MEPUOTUUECKON TaOIHIIBI?
1) 1860
2) 1869
3) 1871
4) 1864

3adanue 5 (8vibepume ooun sapuanm omeema)
Kaxoit xumudeckuit snemeHT ¢urypupoBan B ctatbsix J. . MenneneeBa, moCBSIIIEHHBIX
Npe/ICKa3aHUI0 CBOMCTB HE OTKPBITHIX €IIIE JIEMEHTOB, 1101 HA3BAaHUEM «IKAATFOMHUHUN?

1) repmanuit

2) ramumi

3) TtexHenui

4) ckaHIuii

3adanue 6 (8vibepume ooun sapuarnm omeema)
B kaxoii rpynne B nepuoanyeckoit Tabnuue 1871 rogy pasmemanics 01aropoaHble ra3bl?
1) B HynEeBoi
2) B cenpMont
3) B BocbMOH
4) HU B KaKkoM

3aoanue 7 (evlbepume 0Oun eapuanm omeema)
Kak naspiBancs yuebnuk [I. 1. MenneneeBa, B mepBOM HU3IaHUU KOTOPOTO ObLia MPUBEACHA
[Tepuonnueckas Tabmuma?

1) «DneMeHTapHBIN KypC XUMHUI»

2) «Ileproanueckasi 3aKOHOMEPHOCTh XUMHUECKUX DJICMEHTOBY

3) «OCHOBBI XUMHIY

4) «3aBeTHBIC MBICITIY

3aoanue 8 (svlbepume ooun eapuanm omeema)
Krto mpemioxxun momemarsh pelko3eMellbHbIe 3JEMEHThl B OJHY SUEHKY MepHOanYecKOi
TabIULBI?

1) Jmurpuii iBanoBn4 MeHnpaeneen

2) Yunbsm Pam3aii

3) Anbpbept DHHIITEHH

4) Borycnas bpaynep

3aoanue 9 (svlbepume HeCKOILKO 8APUAHMOE OMBEMA)
UTo u3 mMepeducIeHHOrO SBIAETCS OJHOM W3 cTaguil (U3MYECKOTO ITama pa3BUTHS
MEePUONYECKOT0 3aKOHa?

1) pa3paboTka MoJenel CTpOSHHS aToMa

2) pa3paboTKa KIIaCCHYECKOM TCOPHH Ja — U lTapaMarHeTh3mMa
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3) OTKpbITHE U pa3pabOTKa CHCTEMBI H30TOIIOB
4) co3gaHue CrelHaTbHONW TEOPHH OTHOCHTEIBHOCTH

3aoanue 10 (8vibepume ooun apuanm omeema)
Kto u3 mnepedncieHHBIX yuYeHBIX paspabotan ¢opmanbHyo Teoputo [lepuoandeckoit
CUCTEMBI XUMUYECKUX JICMEHTOB?

1) Jmutpuii BanoBuu MeHeneeB

2) Hubsc bop

3) Dpsun lpénunrep

4) Anpbept DUHIITEHH

Tecrt 2
CrpykrypHblie Teopuu XIX Beka

3aoanue 1 (sblbepume HeCKOILKO 6apUAHMOE OMBEMA)
KeM 6b110 OTKPBITO SIBIIEHUE U30MEPUU?

1) Henc ko6 Bepuennyc

2) Opuapux Bénep

3) IOcryc JInbux

4) Anexcannap Muxaitnosud ByTiepos

3adanue 2 (svibepume ooun sapuarnm omeema)
Yto 03HaAYanO B OPraHUYECKOM XMMHMH IEPBOM MOIOBUHBI XIX BEKa IOHATHUE «CIIOMXKHBIU
aTom»?

1) rpymma aToMOB, KOTOpasi B XUMHUYECKHX PEAKIIMAX BEICT ceOsl KaK SIUHOE LIEJI0e

2) TpyIIa aTOMOB, UMEOIIas CBOOOIHYIO BaJIEHTHOCTh

3) KHCIOTHBINH OCTATOK

4) 3JeKTPOOTPHLATENIbHAS YACTh COSTUHCHHS

3aoanue 3 (8vibepume ooun eapuanm omeema)
Uro no muenuto 1. XKepapa, orpaxanu ¢popMyIibl HOBOM TEOPUU TUIIOB?
1) B3aUMOCBSI3b MEXK/Y aTOMHOI MacCO# U BaJICHTHOCTBHIO aTOMa
2) ONTHYECKYIO H30MEPHIO OPraHHMYECKUX COCAUHEHUMN
3) MOpsIOK COCTUHEHHS AaTOMOB M PAJNKAIIOB MEXKIY COOOM
4) mpornutoe u OyayIee MOJIECKYJIbI

3aoanue 4 (svlbepume ooun eapuanm omeema)
K kakoMmy U3 TUIIOB cOeIMHEHUI OTHOCHUTCS dTaHON B Teopun JKepapa — Jlopana?
1) Bomopona
2) BOJBI
3) cnupra
4) npenenbHbIE COSTUHEHUS
3aoanue 5 (svlbepume oOoun eapuanm omeema)
B xakom rony A. M. ByTnepoB BIiepBbie U3TI0KUI CBOIO TEOPUIO XUMHUECKOTO CTPOCHHS?
1) 1848
2) 1858
3) 1861
4) 1869

3adanue 6 (svibepume o0uH sapuarnm omeema)

KTo H3 mepeunciieHHbIX YUCHBIX SIBIISCTCS CO3aTeNIeM TEOPUH BaJICHTHOCTH?
1) ®punpux Asryct Kekye
2) Opuapux Bénep
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3) Anekcanap Muxaiinosuu bytiaepos
4) Dnyapn OpaHKICH]

3adanue 7 (8vibepume ooun sapuanm omeema)
Kto BBET B CTIPYKTYpHYIO XUMHUIO MpPEJICTaBICHHE O B3aMMHOM BIIUSHUM aTOMOB B
MoJiekyie?

1) ®puapux Asryct Kekyne

2) @punpux Bénep

3) Anekcanap Muxaiinosuu bytiaepos

4)  Apuubansn Ckort Kynep

3adanue 8 (svibepume ooun sapuanm omeema)
Kakue coeiHEeHUS CTaM NEPBbIM TPUMEPOM ONTHYECKOW U30MepHH?
1) D- u L-rmoko3a
2) BUHHAS M BUHOTPAHAsT KUCIOTHI
3) rpemyuyast ¥ IHAHOBAS KUCIOTHI
4) wmanenHOBas U (pymMapoBasi KUCIOTHI

3adanue 9 (svibepume ooun sapuarnm omeema)
Kto npemnoxui THIIOTE3y aCHMMETPUYECKOrO aroMa yriepoja, OOBSICHSBIIYIO
ONTUYECKYI0 H30MEPHIO OPIraHUYCCKUX COCTUHEHHI?

1) Anekcanap MuxaitnoBuu bytiepos

2) Jlywu IMactep

3) Dpunpux Asryct Kekyne

4) Sxo6 T'enpuk Baut —I'odd

3aoanue 10 (svibepume ooun eapuanm omseema)
Ha uwem  ocHoBBIBasach Teopus 00pa30BaHMsI KOMIUIEKCHBIX COEJUHEHHM, KOTOPYIO
npemioxun B 1890-e roast Anbdpen Bepuep?

1) mpencraBieHUE O HATUYUHU Y ATOMOB OOOYHOMW (BTOPHYHOM ) BAJICHTHOCTH

2) mpeacTaBICHUE O JOHOPHO—AKIICHTOPHOM CBSI3H

3) Teopusi KOBAJCHTHOMW CBSA3U

4) Teopus IEKTPOOPTPHLATEILHOCTH

Tecr 7

®usnyeckas xumus B XIX Beke
3aoanue 1 (8vibepume ooun eapuanm omeema)
K kakoifi W3 KOHUENTyaJbHBIX CHCTEM XHMHUHU MOMKHO OTHECTH XUMHYECKYIO
TEPMOJUHAMUKY?
1) yuenue o cocrase
2) yuyeHue 0 XMMHUYECKHUX CBOWCTBAxX
3) y4eHrne 0 XUMHYECKOM TIpoliecce
4) CTpyKTypHasi XUMHS

3adanue 2 (svibepume ooun sapuarnm omeema)

K kaxomy BriBogy mpumén b. Tommcon (rpadp Pymdopa) Ha ocHoBaHMM HaOmoAeHUN 3a
IIPOLIECCOM CBEPJICHUS ITyIIEYHBIX CTBOJIOB?

1) BoenHbI# Or01xeT baBapuu HE0OX0IMMO YBEIUYUTh

2) TeryoTa sBisieTcs GOpMOii ABMKEHUS

3) TpeHMe BBIIABIUBAET U3 TEJ TEIUIOPOJ

4) cTBOJIBI HYKHO M3TOTAaBIMBATh HE U3 OPOH3BL, a U3 YyT'yHa
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3aoanue 3 (svlbepume 0Our eapuarnm omeema)

CornacHo MpUHIMITY MAaKCUMaIbHOHN paboThl, peasoxkeHHOMYy M. beptio u HO. TomceHowm,
TEIUIOTA PEAKLIUU SIBJIAETCS MEpPOil:

1) cBOOOIHOM SHEPIHU CHCTEMBI

2) conepikaHus TEIIOPOJa B CUCTEME

3) XMMHYECKOTO CPOACTBA MEXK/Y pearcHTaMu

4) BHYTpEHHEH SHEPrHU CUCTEMBI

3aoanue 4 (svlbepume 0Oun eapuarnm omeema)

KTo #3 mepeyucieHHbIX YyUYeHBIX MEPBBIM CHOPMYIUPOBAT 3aKOH HSKBHUBAJICHTHOCTH
MEXaHUYECKOW PabOThI U TEILIOTHI?

1) HOnuyc Pobept Meiiep

2) HOmmycJlotep Meiiep

3) xeiimc Kitepk Maxkcsen

4) Jlropsur Boabiman

3adanue 5 (8vibepume ooun sapuanm omeema)

Koria Hayanuck cUCTEMaTHYSCKHE UCCIICAOBAHUS B 00IaCTH XMMUYECKOW TNHAMUKH?
1) B nHauame XVIII Beka

2) B 1789 rony

3) B 1850-¢ romant

4) 23 suBaps 1877 r B 14 4 30 mun

3aoanue 6 (6blbepume HeCKOILKO 6APUAHMOE OMBEMA)

KTo u3 mepeunciieHHBbIX YYEHBIX BHEC CYIICCTBEHHBIN BKJIAll B CO3/IaHUE TEOPETHUCCKUX
OCHOB XUMHUYECKOH TEPMOIMHAMHUKH?

1) MxozaitsYwumiapa ['u6oc

2) Tepman MBanoBuu ['ecc

3) Ménc Sko6 Bepriennyc

4) Slko6 I'enpuk Baut-T'odhd

3aoanue 7 (evlbepume 0Oun eapuanm omeema)

KTo0 BBEN B XUMMUYECKYIO KUHETHKY MOHATHE «KOHCTAHTAa CKOPOCTU XUMHUYECKON peakuumn»?
1) Amntyan Jlopan JlaBya3be

2) Tepman MBanoBu4 'ecc

3) Jliogsur depaunana Bunbrensmu

4) $xo6 I'enpruk BuT-I'odhdh

3adanue 8 (svibepume ooun eapuarnm omeema)

KTO BBIIBHHYJ MPEIIONOKEHHE O CYIIECTBOBAHUM HEKOTOPOH «KATATUTUYECKOW CHIIBI»,
Onmarojapss TPUCYTCTBUIO KOTOPOW «MOTYT MpPOOYKAaThCSd JIPEMIIOIIME TpPU  ITOH
TeMIepaType CpoaCcTBa»?

1) ko6 I'enpuk Bant-I'odd

2) WMénc ko6 Bepuenmyc

3) HOctyc JInbux

4) T'epman MBanosuu ['ecc

3aoanue 9 (svlbepume ooun eapuanm omeema)

Kakyto Teoputo npeaioxui i o0bsiCHeHUs KatanuTudeckux siienuit I'. U. I'ecc?
1) TeopHIO aKTHUBHPOBAHHOTO KOMILJIEKCA

2) TEOpUIO KaTAIUTHYCCKOMN CHIIBI

3) TeopuIo MOJIEKYJISIPHBIX yIapOB
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4) TEOpHUIO MPOMEKYTOUYHBIX COCTUHECHUI

3aoanue 10 (8vibepume HeCKOIbKO 8apuaHmos omeema)

KT0 13 nepedrcaeHHbIX YUEHBIX SBJISJICS CTOPOHHUKOM XMMUYECKON TEOPUHU PACTBOPOB?
1) Knoxn Jyu Beproie

2) Jmutpuii UBaHoBUY MeHiernees

3) ko6 I'enpuk Baut-T'odd

4) Wéuc SIko6 Bepriennyc

Tect 8

YcTaHOBI/IEHHE CTPOEHHSI ATOMA H CO31aHHE TEOPHH XUMHUYECKOH CBA3U
3adanue 1 (8vibepume ooun sapuanm omeema)
HccnenoBanue B Kakoil 00J1aCTH PUBEIH K OTKPBITHIO DJIEKTpOHA?
1) cnekTpockonuyeckue uccienoBanus ConHIa u 3BE31
2) HM3y4YEeHHUE SIIEKTPONPOBOJHOCTH METAIIOB U PACTBOPOB AJICKTPOJIHTOB
3) wu3ydeHue f-pacrnajia paaHMoaKTHBHBIX JIIEMEHTOB
4) wuccraenoBaHKUe Pa3psIOB B Pa3PsHKCHHBIX

3adanue 2 (svibepume ooun sapuarnm omeema)

Kakyro mozens ctpoenus aroma npeaioxui B 1904 rony XantapoHaraoxa?
1) KeKCOByIO

2) caTypHHaHCKYIO

3) AMHAMHYECKYIO

4) spepHyo

3aoanue 3 (svlbepume 0O0un eapuanm omeema)

Yro npexacrasinsn codoii atom B Mojenu Tomcona?

1) monsApHYO YacTHIly (IUMOJb), HE UMEIOIYI0 BHYTPEHHEH CTPYKTYPBI

2) TONOXKUTEIBHO 3apsHKEHHBIN Iap, MPEACTABISIONINI cOO0N OCHOBHYKO 4acTh 00beMa
aToOMa; AJIEKTPOHBI pacroyiaratoTcss MoJo0HO crnyTHUKaM CarypHa, 00pa3yloliuM ero
KOJIbIIa

3) Crycrok TMOJIOKHUTEIBHO 3apsDKCHHOW MAaTepHUd, BHYTPH KOTOPOTO pachpeieieHb
AIIEKTPOHBI

4) TOJOXUTEIBHO 3apsHKEHHOE SAPO, 00bEM KOTOPOrO HUYTOXKHO Mall MO CPaBHEHHIO C
pa3MepaMM aToMa; BOKPYT spa BPaIAOTCs SIEKTPOHBI

3aoanue 4 (8vibepume ooun apuanm omeema)

B xakoit w3 Teopuidl BHepBbIe OBUIO TOCTYJIMPOBAHO CYIIECTBOBAaHWE Y aroMa
«TIOJIOKUTENIBHON» U «OTPULATENIBHOM BaJI€HTHOCTEN?

1) Teopus snexkTpoBaneHTHOCTH P. Aberra

2) Teopust kyoudeckoro aroma Jlx. H. JIprouca

3) Teopus rereponoisipHoi xumMuueckoi ces3u B. Koccens

4) teopus cemunonspHon cesazu H. B. CumxBuka

3adanue 5 (8vibepume ooun sapuarnm omeema)

Ha kakux sKCrIepUMEHTAIbHBIX JaHHBIX OblIa OCHOBaHA sepHast MO aToMa?
1) onbiT Maiikenbcona — Mop:iu

2) ommIT ['eiirepa — Mapciena

3) ommrit llITepna — 'epnaxa

4) omnsiTel Jxxoynsa — Jlenna

3aoanue 6 (svlbepume 0OuH eapuarnm omeema)
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KTo u xora BrepBble OCYLIECTBIII TPAHCMYTAIIUIO JIEMEHTOB?

1) 3. Pesepdopa 1919

2) H. ®namens B 1382 1

3) I'. Cuboprs 1945 r

4) M. B. JlomonocoB B 1754 r

3aoanue 7 (evlbepume 0Oun eapuarnm omeema)

CYH_IGCTBOBaHI/Ie KaKuX TUIIOB BAJICHTHOCTHU NOCTYJIMPOBAJIOCH B TCOPUU XHUMHYECKOM CBSI3H

N. Jlearmropa?

1) opuHapHasi, ABOIHAs, TPOWHAS U YETBEPHAs

2) HOpMalbHas BAJICHTHOCTh U KOHTPBAJICHTHOCTh

3) mnepBUYHAs U BTOPUYHAs BAJICHTHOCTH

4) TONOXUTEbHAs, OTPULATEIbHAS U KOBAJCHTHOCTD

3adanue 8 (svibepume ooun sapuanm omeema)

OTKpI)ITI/Ie KaKOIro 3aKOHa IIO3BOJIMJIO OJKCICPHUMCHTAJIBHO MNOATBECPAUTL IIPABUIBHOCTH

pa3MeIeH sl JIEMEHTOB B IEPUOTUYECKOM TabuIe?
1) 3axon casura Comau — ®asiHca

2) 3akoH ['potryca

3) 3akoH Mo3iu

4) 3ako [TapkuHcoHa

3adanue 9 (svibepume ooun eapuanm omeema)

Ha uém Oputa ocHoBana ¢opmanpHas TEOPHsSl MEPUOANYECKOH CHUCTEMBl XHMHUYECKHX

3JIEMEHTOB, pa3paboTtanHas B 1921 — 1923 rr?
1) na moxenu atoma bopa — 3ommMepdennaa

2) Ha KOIICHTareHCKOW HHTEePIPETallui KBAHTOBOW TEOPHUU

3) Ha cnenualbHON TEOPHH OTHOCHTEIBHOCTH
4) wna BonHOBoOU Mexanuke [lIpénunrepa

3aoanue 10 (svibepume ooun eapuanm omseema)

Kto BIICPBBIC BBIITOJIHHAII HpI/I6J'H/DKéHHI>II\/JI KBaHTOBO-MEXaHHUYECKHI pacucT JIWHBI U

SHEPTHUH B JIByXaTOMHOM MoJjIeKyie?
1) JI. Ioauar
2) B.Teiitiep u ®. Jlonmon

3) ®. Xynn, P. C. Mamnuken u J[x. O. Jlennapa-Jxonc

4) D. XI0KKelb

TEMBI PE®EPATOB

Tembl

edepatroB

3apy0e:kHble XMMUKH

Poccuiickne XuMukKu

Teodact Ilaparnensc

Anekcannp Ad6pamoBud BockpeceHCkuit

Ameneo ABoraipo

Anekcannp [TopdupseBuy bopoann

Kan batuct Anape/lroma

Anekcanap BacunpeBud MapKoBHHKOB

I'eopr Dpuct lTane

['epman MBanoBud ['ecc

Ortoct Jlopan

Anexcanap Hukonaesuu 3aiines

Pob6ept Bunbrensm bynsen

Jmutpuii IlerpoBru KoHoBanos

[Hapsp Ppenepuk JKepap

Anekcanap Esrpadosuu @aBopckuii

[Tapas Agonsd Bropin

Huxkonaii CemenoBud KypHakoB

Asryct Bunbrensm ['odhman

Huxkonaii [IMutpueBuy 3eTMHCKUI

CranucnaoKannuiapo

Cepreii BacunseBud Jlebenen
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Mapcenenbeptio Anekcanap Epmunrensaosud ApOy30B
Agryct Kekyne Huxkonait Hukonaesuu beketon
Anonbd Baiiep Hukonait AnekcanapoBud MeHITYyTKUH

Jlxo3aisYumnapa ['m66c¢

JleB Bnagumuposud [lucapxeBckuii

ko6 Bant-I'odd

JleB AnekcangpoBuy Uyraes

Omuip Puiiiep

Bragumup Hukonaesuu UnatheB

Bunerensm OctBajiba

Winbs Unpuy YepHsien

CanT13 AppeHuyc

NBan AnekceeBuu KabnykoB

BanbTep ['epman Hepuer

Muxaun ['puropbeBuy Kyuepon

Mapus Cxnonosckasi-Kropu

[Taseu [Tonuakrouulllopsirux

Anbdpen Bepuep

Aunekcansip HaymoBnu @pyMKuH

[Tons Cabatee

Anekcannp BacunbeBuu Tomunen

I'epman [lTayausrep

[Terp Anekcanaposud Pebunnep

Jlavinycllonunr Huxkonait Hukonaesnu CeMeHOB
Kpucrodep Maronsa Cepreii CemenoBud HameTkun

Kapin [urnep Aunexcanjip Hukonaesuu HecmessHoB
PoGept ByaBopn I'eopruii Koncrantunosuu bopeckos
PoanpnXoddhman Aunekcei AnekcannpoBuy bananaux

BOITPOCHI K 3AYETY
3ajaHue BKIIOYAeT ueThlpe Bompoca. Ha BeimosmHenue 3aganust naercss 20 MUHYT.
[Tosb30BaThCs KHUTAMU U 3allUCSIMHU, a TAKXKE BBIXOJUTH BO BPEMS pabOThI HEJIb3S.

1. B kakoM Beke KIJI 1 KAaKOW BaKHeHIIUi BKJIAaJ B XMMHUIO BHeC . . ?

ABrycr Bumbrensm  [Menc SIko6 Pobept ®penepuk
Kekyne OcTBanba bepuennyc borine CeHrep
AHTyaH Jxo3aits . PobGept OMHIIb
Jlopan TuG6c Jlaiinycllonmuar Bysopi Drme
JlaByasbe YABOP P
Banbtep JIxoH Caanre #1Ko6
Heprer TanbTon Mapcenenbeptiio AppeHHyC XeHapuKk
p Baut-T'odd
2. Kakoii BkJ1aJl B XUMHIO BHEC OJIMH M3 IBYX Ha3BAHHBIX YYCHBIX. . ?
Bénep |[eit-JIroccak |['ympabepr [XKepap Kannnnapo |[Kopana |Kynep Jlopan
. An.H.
Bepnep |Banl'ensmonT |[lebait HNnareeB  [Kennapro Koccems  |HeemestHos JIpronc
KpoydyT-
Bropry  [[may6ep roma Kagenaum [Kons6e XOIOKKHH Jlearmiop  [MannukeH
Ilepytn ([Ipuroxun  ([Ipuctim [Ipyct Ceenoepr [Cemenos |Tonn Dapanei
[leene (rtanb [ITaynunrep

3. Yuennbie xumuku (10 XX B).
1. TlpexncraBnenus DMmenokna ¥ APUCTOTENS 00 2IeMEHTaxX. Y4eHUe 0 MUKCHCE.

2. HpI/I‘{I/IHBI HCIIPUATHA aTOMU3MaA JleBkumnma u I[CMOKpI/ITa B IPCBHOCTH.

3. Yro npeacrasinseT co60i UHIYKTUBHAS U dedykmueHas cucmema snanuti? Tlouemy

BO33peHUS APeBHUX (PritocooB HENb3sl CYUTATh GYHIAMEHTOM COBPEMEHHON XUMHH?

4, Crenuduka amxuMHIECKOTO perenTa.
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5. TlpexcrapieHus 06 >neMeHTaxX-TPUHIMIAX. SHAYEHUE ATXUMUYECKOTO IEPHO/Ia B
HUCTOPUM XUMUH.

6. Yro Takoe HTpOXI/IMI/IH? HazoBuTe 0CHOBHBIX HpeHCTaBHTeHeﬁ OTOI'O HAIIPaBJICHUA U
MNEPCUUCIIUTE UX 3aCIIyTH.

7. B ueM 3aKJII04aJI0Ch IEPEOCMBICIIEHHE TIOHATHS «3J1eMeHT» B X VII Beke?
8. BospoxaeHue KoprnycKynspucTckux konnennuii B XVII Bexe.

9. Kro u xorza coszan Teopuro ¢gorucrona? B yem ee cymHocTs?
10.HasoBuTe 1OCTOMHCTBA M HEAOCTATKH TEOPUH (DIIOTHCTOHA.

11.Tlepeunciure ocHOBHBIE acleKThl «XuMudeckoi peposmonun» X VIII B. C uem Gbuin
CBSI3aHBbl ATH IN100AIbHBIE U3MEHEHUS B XUMUU?

12.B uem 3aki04anoch nepeocMbICICHHE TIOHATHS «31eMeHT» B koHie X VIII Beka?
13.Kto u korza co3an «XMMMYECKYI0 aTOMHCTHKY»? B ueM ee cyIHocTh?

14.B uem 3akm04anoch METOJOIOTMYECKOE 3HAYEHUE CO3IAHMS XUMUIECKON aTOMUCTUKU?
15.Ucropus muckyccuu o 3aKOHE IOCTOSHCTBA COCTABA.

16.ITepBbie TaGIHUIBI ATOMHBIX BECOB.

17.HazoBuTe OCHOBHBIE IIPUYKMHBI HENPUATHS COBPEMEHHUKAMHU TUIIOTE3 ABOTraapo.
18.Pedopma cucremsl aToMHBIX BecoB B cepeaune XIX Beka.

19.B uem ee cymHOCTH KOHLEMIUN «BUTATN3MA»B XuMun? Kakue ydeHsle 1 KaKuM 00pa3oM
OIpoBepIIIn ee?

20.Paouxanvrvie Mooenu B OpraHUuecKoil XUMHUHM nepBoii nonoBuHbl XIX Beka.
21.Teopuu munos B opranuueckoil XuMuM nepsoii noaosuHbl XIX Beka.
22.KT0, KOT/Ia ¥ B KAKOM BHJIE BBEJ B XMMUIO OHATHE «BAIEHTHOCTH»?

23.Hazosure yueHsIx (3-5) — cosmareeii TeOpur CTPOEHHUs OPraHUYECKUX COSIUHEHHIA
(KpaTKO OMHIIUTE UX BKIIAT).

24.B uem 3aKTI04aI0Ch METOIONIOTHYECKOe 3HAUEHHE 3HAMEHUTOH paboTsl BanT-Todda
1554 roga?

25.KT0 1 Kor1a co3/1a1 KOOpAUHALMOHHYIO TEOPUIO CTPOCHHUS KOMILIEKCHBIX COSTUHEHMIA?
B yem cymHoCTh 3TON TEOpUU?

26.Hepetmcnnre IMOIIBITKKU CUCTEMATHU3AINH XUMHUYCCKUX 3JICMCHTOB, IMIPEAIICCTBOBABIINC
CO3JaHHUIO nepnozu/lqecxoﬁ Ta6J'II/II_ILI MeHI[eJ'IeeBa.

27.B 4eM 3aKI109aeTCcsl METOI0JIOTHUECKOe 3HAYCHUE OTKPBITHS TIEPUOIMIECKOTO 3aKOHA
Meuneneesa?

28.HazoBure u KPaTKO OMHUIIINATE 3aCITyTH YUeHbIX (2-3), CHIrPaBIIMX KIIOYEBYIO POJIb B
CTAHOBIIEHUM XUMUYECKOU KuHemurku Bo 2-i moi. XIX Beka.

29.Ha30BuTe ¥ KPaTKO ONMUILIKUTE 3aCTyTH yIeHBIX (2-3), CHIMPABIINX KIIOYEBYIO POIIb B
BO3HUKHOBEHUU U CTAHOBJICHUU XUMUYECKOU mepmoounamuxy Bo 2-i mon. XIX Beka.

30.KakoBo 65110 00BsACHEHHE KATATUTHYECKHX POLIECCOB, JaHHOE OCTBAILIOM?

31.Kto 1 xorja cosuan Teopuro anekmponumuyeckoti ouccoyuayuu? Ee cymHocTs. B yem
3aKJrovanach NIpUUYUHA U3HAYAJILHOTO HETIPUSATHS 3TON Teopuu?

4. Yyenble XMMHUKH XX BeKa

1. Tlepeuncnure npuHIMIHAILHBIE («HE BHELNIHHE») 0COOEHHOCTH XUMHUH XX BeKa.

2. Ha3zoBHTe METOIOJOTHYECKUE ITPOOIEMBI, BOSHHUKIIHE KaK PE3yJIbTaT Pa3BUTHs
KOJUTOMTHOM XUMUU M PEHTTEHOCTPYKTYPHOTO aHanm3a B XX BeKe.

3. Ha3oBHTe yYeHBIX, 3aI0KHUBIIMX OCHOBBI M CIOCOOCTBOBABIINX CTAHOBICHUIO
paouoxumuu. KpaTko ONUIINTE UX 3aCITyTH.

4. Ha3oBHUTE YYEHBIX, 3aJ0KHBIIMX OCHOBBI U CIIOCOOCTBOBABILMX CTAHOBICHHIO XUMUL
BbICOKOMONEKYIAPHBIX coeOureHul. KpaTKo OMUIINTE WX 3aCTyTH.
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5. HasoBuTe y4eHBIX, CHIMPAaBLINX KIIIOYEBYIO POIIb B M3y4EHUU cmpykmypbl beaxa. Kpatko
OMNUIINTE UX 3aCITYTH.

6. HasoBure yueHBIX, CHIMPABLINX KIIIOYEBYIO POIb B PA3BUTHHU Op2aHUuecKoll Xxumuy B XX
Beke. KpaTko onuimure ux 3aciyru.

7. HazoBure yueHbIX (He MeHee 4-X), CHITPABIIMX KIIOYEBYIO POJIb B H3YYEHHH CTPYKTYPHI
U QYHKIMI HyK1eunogwvlx kuciom. KpaTko ONUIINTE WX 3aCITyTH.

8. Ha3zoBuTe yyeHbIX CIOCOOCTBOBABIINX PA3BUTUIO XUMUUCCKOU MepMOOuHamuru B XX
Beke. KpaTko onumunre ux 3aciyru.

9. HasoBure yueHbIX, 4bH PabOTHI ChIPAIH KIIOUEBYIO POJIb B CTAHOBICHUH
cynpamonexkyasapHou xumuuy. KpaTko onuImTe UX 3aciIyrH.

10.H330BI/ITC YUEHBIX, 3aJI0KUBIINX OCHOBBI U CIIOCOOCTBOBABIIIMX CTAHOBJICHUIO
K8AHMOBOU XUMUU. KpaTKO OIMUIINTC UX 3aCITyTU.

11.Ha3oBuTe y4eHBIX, CHITPABIIKMX KIKOYEBYIO POJIb B PA3BUTUM MEOPUL XUMUYECKOL CES3U

B XX BEKe. KpaTKO OIMMIIUTE UX 3aCIIyTH.

12.Ha30BHTe yueHBIX, CHINPABIIMX KIIOYEBYIO POIIb B M3YUCHUM KUHEMUKU XUMUYECKUX
peakyuui B XX Beke. KpaTko onummre ux 3aciryru.

13.HazoBuTte Heckonbkux naypearos HobeneBckoii mpemun 1o xumun B XX Beke (3

npemun). Kparko onumunre ux 3aciyru.

14.HasoBute yueHbIX (He MEHEE 5), CHINPABIIMX KIHOYEBYIO POJIb B HCCIEN0BAHUN
kamanumuueckux peakyuti B XX Beke. Kpatko onumunre ux 3aciayru.

15.Has0BuTe y4eHbIX, CHIrPaBUIMX KJIIOYEBYIO POIIb B CO3IAHUH U Pa3BUTHU
peHmeenocmpykmypHo20 ananuza. Kparko onummre ux 3aciyrH.

16.HazoBuTe ydyeHBIX, CBITPABIINX KIIOUYEBYIO POJIb B CO3IAHUU U PA3BUTHH BaKHEHIINX
(bu3NYECKUX METO/I0B UCCIIEIOBAHMSI BEIIECTBA (O ABYX METOAAX).

6.3 OHEHOYHBIE CPEJACTBA JJIS1 IIPOBEPKH YPOBHSA
CO®OPMUPOBAHHOCTH KOMITETEHIIHM, YK-1, OITK-6.

TecTsl comeprkat ciaeayoIIre TUTTBI 3aTaHUI

Bec Pe3yabTaTr ouenuBanus (6a/u1bl,
Ne 3alaHUuA
Tun 3aganusa sa1a MoJIyYeHHbIE 32 BbINOJTHEeHUe 3a1aHus /
JaHuA
(6amn) XapaKTePUCTHKA NPABUWILHOCTH 0TBETA)

3aJIaHus 3aKPBITOTO 1,23 1 Gamn 1 © - moyHOE TPaBWIILHOE COOTBETCTBHE; 0
THUIIA C BBIOOPOM 0 - ocTanbHbBIE ClTy4an
OJIHOTO TIPAaBHIILHOTO
(1u3 4)
3a/IaHUs 3aKPBITOTO 4,5,6,7 |2 0ama 2 0 — TMONHOE TPaBUIBLHOE COOTBETCTBUE
THUIIA C BBIOOPOM (mocnemoBaTeNbHOCTh ~ BapUAHTOB  OTBETA
HECKOJIbKUX MOXeT ObITh JH000M); 1 0 — ecnu pomyuieHa
MPAaBUIIbHBIX OTBETOB onHa ommOKa / OTBET NPaBWIBHBIA, HO HE
(3u3 6) MoJHEIN; 0 6 — OcTaNbHBIE CTyYan
3a/IaHUs 3aKPBITOTO 8,9 2 Oaiuta 2 0 — MOJIHOE MpaBUIIBHOE COOTBETCTBHE; 1 O

THIIA Ha YCTAaHOBJICHUE
cooTBeTcTBUs (4 Ha 4)

— eClHM JOomyIIeHa ojHa omubka / OTBET

NpaBUIbHBIN, HO He monHbI; 0 06 —
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OCTaJIbHBIC CITyYan
3aJlaHue 3aKPBITOTO 10, 11 2 bajuta 2 0 — MOJIHOE MPaBUIIBHOE COOTBETCTBHE; 1 O
TUTIA HA YCTAaHOBJICHUE — eclii JOmNyIleHa ojHa omwubka / OTBET
MMOCJIEIOBATEILHOCTH NpaBWIbHBIM, HO He TnoiHbIH; 0 06 -—
OCTaJbHBIC CITyYan
3aJIaHusl OTKPBITOTO 12,13 3 Gayna 3 60 — mosHOE TpaBWIIbHOE cooTBeTCcTBHE; () O
THUIIA C KPATKHM — OCTaJIbHBIC CITyYaHu.
OTBETOM
3aJIaHusI OTKPBITOTO 14, 15 S506amwioB |5 0 — TOJHOE MPAaBWIBHOE COOTBETCTBHE;
THUIIA C Pa3BEPHYTHIM €CIHM JIONyIICHA OJHA OLIMOKa/HETOYHOCTH /
OTBETOM OTBET MPaBUJILHBIN, HO HE MOJHBIN - 3 Oaa;
€CJIM JIOMYIIeHO Oosiee OHON OIMOKY / OTBET
HENPaBWIbHBIA / OTBeT otcyrctByer — O
OajuIoB
Dopmupyemas Nuagukaropsbl ¢chopMUPOBAHHOCTH KOMIIETEHIINH
KOMIIeTeHI NS

YK-1. Cnocoben  ocymectBiuarh | M-1 yk-1- 3naer npuniumnsl coopa, oréopa u 0600-
MOWCK, KPUTHYSCKUN aHAIHM3 U CUHTE3 | MICHUS HH(DOpMAIIHH.

uH(popManu, npuMeHsITh cucteMHbid | U/I-2 yk-1- YMeeT COOTHOCUTH Pa3HOPOIHBIE SBICHUS
MOJXOJ JUISI PEIICHUs ITOCTABJIICHHBIX | U CHCTEMATH3UPOBATh UX B paMKaX W30pPaHHBIX BHJIOB
3a/la4, MHAUKATOPAMM JOCTH)XEHUS | MPOPECCHOHATBHON JAEITeIbHOCTH.

KOTOPOM SIBIISIETCS: HN-3 yk-1- UMeeT npakTH4ecKuii ONbIT paboThHI C
nH(OPMAIIMOHHBIMU O0BEKTaMH U CeThI0 VIHTEpHET,
OTIBIT HAYYHOTO MOUCKA, OMBIT OUOIMOTrpaduuecKoro
pa3bICKaHMsl, CO3JJaHNUs] HAYYHBIX TEKCTOB.

Tect mo nucuuniaune «Beankne XuMUKI»
HNucrpykuus: Tect coctouT u3 15 3aganuil pa3nuyHbix pOpMaTOB, OXBATHIBAIOIINX OCHOBHbBIE
NepUOABl Pa3BUTHSL XUMHMHM. BHUMaTeNbHO YuWTaiiTe BONPOCHL. 3aJaHMsl HaIpaBJIEHbl Ha
MPOBEPKY BallMX 3HAHHWM, AHATUTUYECKHX CIIOCOOHOCTEH W yMEHHS CHUCTEeMaTHU3HpPOBATh
UH(OPMAILIHIO.

Yacte 1: Bopockl ¢ 01HUM NPAaBUJIBHBIM 0TBETOM
1. KT0 U3 nepeyncjieHHbIX YYE€HbIX CYUTAETCH OCHOBOMOJIOKHUKOM COBPeMEHHOW XUMUH,
c()OpMyJIMPOBABIIMM 3aKOH COXPaHEHHsI MacChbl M /JaBIIMM IIlepBoe OIpeleSieHue
XHMHYECKOro 3jieMeHTa?
a) PoGept boiinp
6) Jxon JlamsToH
B) AntyaH Jlopan JlaBya3be
r) Muxaun JlIomoHocos
OtBer: B
2. Kakoii nepuoa B pa3sBUTUM XUMHHU HEMOCPEACTBEHHO NMpPeAIIecTBOBAJI CTAHOBJIEHHUIO ee
KaK JKCIIePUMEHTAJBHOM HayKH B ObL1 characterized monckom «puaocodpckoro kKaMHs»?
a) [leprnon KOIM4YECTBEHHBIX 3aKOHOB
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0) Ileprox KIacCUYECKON XUMHH
B) AJIXMUMHYECKUN TIEPHOJT

r) [lepuon cranoBieHus

OtBet: B

3. PaboTbl KaKoro y4eHoro mOJIOKHJIM HAYAJI0 MEPUOAY KOJUYECTBEHHBLIX 3aKOHOB B
xumun?

a) AMOHHO ABEHHa3pO

0) PoGepra boiins

B) JI>xona JlaibToHa

r) Amutpus Meneneena
Otser: B

Yacrtb 2: 3aganus tuna «Bepno/HeBepHo»
4. YrBep:xkaenne: Muxaunia JIoMOHOCOB 3KcIepHMEHTAJIBHO 10Ka3aad M c(opMyanpoBa
3aKOH COXPaHEHHs MACChl BellleCTB He3aBMCHMO U paHblue, yeM JlaByasbe.
OtBer: BepHO
5. YrBepxkaenue: OCHOBHOW 3acjyroii ajJXUMHUKOB SIBJISIETCSl CO3/JaHUE CTPOHHOI
TeopeTH4YecKoi 0a3bl COBpeMEeHHOI XMMMH.
Oteet: HeBepHo

Yacrsb 3: 3agaHus ¢ HeCKOJbLKIMHI BAPDHAHTAMM OTBETOB
6. Kakne U3 nepeyucjeHHbIX OTKPBITHH OTHOCATCH K MEPHOAY KOJIMYECTBEHHbIX 3aKOHOB?
a) YCTaHOBIIEHHE COCTaBa BOIbI
6) OTKpbITHE NEPUOIUUECKOT0 3aKOHA
B) ®opMyIMpoBKa aTOMHO-MOJIEKYJIIPHOTO YUEHHUSI
r) Co3anue Teoprun XUMHUECKOTO CTPOSHHS OPraHNYECKHUX BEIIECTB
1) @opMyIIHpOBKa 3aKOHA KPaTHBIX OTHOLICHUM
OTtBeT: B, 1
7. Kakue U3 mnepevyuCJeHHbIX YYeHbIX SIBJISIIOTCS HAIIMMH COBPEeMEHHHKAMH (BHOCHAT
3HaYNTeNbHbIN BKJIaA B xuMui0 B XX-XXI BB.)? (Bpi0epuTe 1Ba nim 0o/1ee BApHaHTA)
a) Jlaiinyc [Tomuar
6) Poann Xoddpman
B) PoOept byH3en
r) Mapus Cxnanosckas-Kropu
n) Anan Xurep
OTtBer: 0, 1

Yacte 4: 3aaanus HA COOTBETCTBHE
8. YCTaHOBI/ITe COO0TBETCTBME Me)m]y y‘leHblM " €ro OCHOBHBIM BKJIaJI0M B XUMMHIO.

Yuenslt Bxnang

. A) Pa3paborka Teopuu pe3oHaHCa, U3YUYEHHE MHPUPOJBI XMMHUYECKOM
1. Pobept boiinb
CBSI3U

b) BBenenne B XUMHIO DKCIEPUMEHTAIBLHOTO METONa, aBTOP KHUTH
2. Ameneo ABoraipo
"XUMHUK-CKETTTUK"

3. Jlatinyc Ilonuur B) Coznanue Teopun ctpoeHus: 6eH3071a
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VyeHnii Bxnang

I') ®opmynupoBKa IrumnoTe3sl O PaBEHCTBE YMCIA MOJEKYJ B PaBHBIX
4. ®punpux Kexyne
00BEMaAxX razos

OtBet: 1-b, 2-T', 3-A, 4-B
9. YcTraHoBHMTE COOTBETCTBHE MEXAY IEPUOJOM PAa3BUTHS XHUMHH U €ro KJIH4YeBOM
XapaKTepuCTUKOI.

[Tepuon XapakTepucTuka

A) Anxummndeckuit 1) CucremaTu3aius 3JIeMEHTOB Ha OCHOBE MX aTOMHBIX BECOB
b) CranoBnenus 2) Pa3zBuTue KBaHTOBOW XMUMUHU U HAHOTEXHOJIOT U

B) KonnuecTBeHHBIX 3aKOHOB 3) IIpeBpalenrie XMMUH U3 ONUCATENbHON HayKH B TOUHYIO
I') Knnaccuueckoit xumun 4) [Ipeobnaganue yMO3pUTEIbHBIX TEOPHI U MUCTUKU

5) ®opmHpOBaHUE OCHOBHBIX KJIACCOB HEOPTaHHMYECKUX U
J1) Hamm coBpeMeHHHUKH .
OpraHUYECKUX COECIMHEHUN

OtBet: A-4, B-3, B-1,I'-5, ]1-2

Yacrtp S: 3aganns Ha yCTaAHOBJIEHHE MOC/I€10BATEIbHOCTH
10. PacmoJioxkuTe Yy4YeHBIX B XPOHOJIOTHYECKOH MOCJeJ0BATEJIbHOCTH HX OCHOBHBIX
OTKPBITHH.
a) Imutpuii Mennaeneen
0) Anryan JlaBya3sbe
B) JI>xoH JlanbTOH
r) Po6ept boitnb
OtBer: 1,0, B, a
11. PacnoJio:kute nepuobl pa3BUTHSI XUMUH B IPAaBUJIBLHOM HUCTOPUYECKOM MOPSIIKeE.
a) [leproa KOMMYECTBEHHBIX 3aKOHOB
0) Ilepron KIacCUYECKON XUMHH
B) AJIXMUMHYECKUN IEPUOJT
r) [lepros cTaHOBIICHHS] XUMHUH KaK HAYKH
n) HaydHas nesTenbHOCTh HAITUX COBPEMEHHUKOB
OtBer: B, T, 2, 0, 1

Yacrte 6: 3aganus ¢ KOPOTKUM OTBETOM
12. Ha3oBuTe ABYX YY€HbIX, YbH PA00THI 3HAMEHYIOT Mepexol 0T AJXUMHYECKOr0 Mepuoaa
K NMePUOYy CTAHOBJIEHUS] XUMHH KaK HAYKH.
OtBert: boiiab, JlomoHnocoB
13. Kakoii ¢pyHpaMeHTAJIbHbIH 3aKOH, OTKPBITHIA B NMePUO] KOJHUYECTBEHHBIX 3aKOHOB,
NMPSIMO BBITEKAET U3 ATOMHO-MOJIEKYJISPHOro yueHusi {lanbTona?
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OT1BeT: 3aKOH KPATHBIX OTHOILIEHU

Yactb 7: 3agaHus ¢ pa3BepHYTHIM 0TBETOM

14. Tlpoananu3upyiiTe, B 4eM 3aKJII0YAETCS CHCTeMHbIi moaxoa JlaByadbe K M3Y4YeHHIO
XUMHYeCKHX MpoineccoB. Kak ero padorsl mo ropeHHI0 H JAbIXaHHIO CBSA3aHbI € 3aKOHOM
coxpaHenus maccol? I[IpuBennTe nmpuMep ero 3KCIepUMeHTA.
Kpumepuu oyenxu:

Vkazanue na sgedenue cmpocoeo konruuecmsennozo sxcnepumenma (1 6ann).

ObvscHenue 653U 2OPEHUS/ObIXAHUSA C  3AKOHOM COXPAHEHUs MAaccbl (OKUcleHue,

usmeneHue maccwol) (2 banna).

Ilpusedenue KOHKpemHO20 npumepa KCnepumMeHma (Hanpumep, Hazpesawue pmymu 6

sanasunom cocyoe) (1 6ann).

Jlocuunocme u cmpykmypuposannocms omeema (1 6ann).

OtBer: CucreMHbIi 1oaxon HaBya3Le 3aKII0YaJICAd B MPUMCHCHHUHN TOYHBIX KOJIMYCCTBCHHBIX
U3MepeHuil (B3BEeIMBaHMI) KO BCEM BEIIECTBaM, YYaCTBYIOIIUM B peakluu, U npoaykram. OH
paccMaTpuBall XUMHUYCCKHUE IMPOLECCChI KaK MPEBPAIICHNA, B KOTOPBIX HUYTO HC HMCYC3aCT U HE
BO3HMKAET U3 HUYero. Ero uccienoBanms ropeHns U AbIXaHHS SBISIOTCS MTPSIMBIM IIPHMEHEHUEM
sToro mojaxoxaa. JlaByaspe mokaszai, 4To mpu ropeHuu BemiectBo ((ocdop, cepa, MeTaIbl) HE
«TepseT» (QIOTHCTOH, a MPUCOSAUHSIECT KUCIOPOA W3 BO3/AyXa, YTO NMPHBOAUT K YBEIUYCHHIO
MAacCChI. AHaJIOFI/IqHO, ABIXaHUC OH TpaKTOBaJ KaK MCIJICHHOC OKHCICHHUC OpPraHu4YCCKUX
BEILIECTB B OpPraHM3ME KHCIOPOJIOM BO3AyXa. KilaccH4ecKuM SKCHEPHMEHTOM SIBISETCS
HarpeBaHue PTYTH B PETOPTE C OTPaHUYEHHBIM JOCTYIOM BO3ayxa. JlaByasbe 0OHapy ui, 4yTO
Macca TBEPJAOrO OKCHAA PTYTH PaBHA CyMME MacC PTYTH M IOTJIONICHHOW YacTW BO3JyXa
(kucnmopoma), a ocTaBIIUicsA Ta3 (a30T) HE MOIIEPKHUBAT TOPEHHE. DTO OBbUIO TPSIMBIM
JI0Ka3aTeIbCTBOM 3aKOHA COXPAHEHUS MAacChl U ONPOBEPKEHUEM TEOpUH (IIOTUCTOHA.

15. CpaBHuTte pojb AaJIXMMHMYeCKOro0 NepHOAa W IepHoJa HAIIMX COBPEeMEHHHKOB B
pasBuTun xumun. Kakoii u3 3Tux nepmuogos, Ha Baul B3IJIsi1, B 00/blIeli cTeneHN TpedyeT
OT YYEHOr0 «CIOCOOHOCTH OCYILIECTBJATH IOMCK, KPUTHYECKHIl aHAJIU3 W CHHTe3
HHpopManumw» s pemieHus 3aga4? CBoil 0TBeT apryMeHTHpYHTe.
Kpumepuu oyenxu:

Buioenenue ocrnognvix yeneti u Memo0oog anxumuu (IMnupusm, Hakonierue gaxmos) (1

oann).

Buvioenenue ocnosnwix yeneu u Memooos co8peMeHHOU XUMUU (MEHCOUCYUNTUHAPHOCb, PA-

boma ¢ bonvuwumu oanuvimu) (1 6ann).

ObocHo8aHHbLIL 8b100p 0OHO20 U3 NEPUOVOE C YKA3aHUeM NpuduH (2 baiia).

[IpuBeneHre apryMeHTOB, CBSI3BIBAIONIMX BBHIOpaHHBIA mepuoia ¢ kommerennueirn YK-1 (1

Oas).
OtBeT: ANXMMUYECKUH MEPUOJI XapaKTEPU30BAJICS HAKOIIJIEHUEM SMIUPUUYECKUX TaHHBIX (Me-
TOJIbI TIEPETOHKH, KPUCTAJUIM3AIMN) U TOUCKOM MyTel TpaHCMYyTallMM BEIIECTB, HO eMy He XBa-
TaJ0 CUCTEMHON TeOpeTHYecKoi 0a3bl U KpuTHueckoro aHanuza. MHdopmanusa yacro Obuia 3a-
mudpoBaHa U nepenaBaiack gormaTuyecku. [lepno HaMX COBpEeMEHHUKOB, HAITPOTHB, OCHO-
BaH Ha OTPOMHOM MAaCCHBE MEXIUCIUIUIMHAPHBIX JaHHBIX ((u3uka, Onojorus, uHGopmaTuka).
YyeHoMy cerojHs HeOOXOAMMO HE MPOCTO MPOBECTH IKCIEPUMEHT, HO U MPOAHAIU3UPOBATH
JAaHHBIE C TTOMOUIbIO CIOXKHBIX METOO0B, CHHTE3UPOBATh UHPOPMAIIMIO U3 CMEXHBIX oOsacTeit
(HampuMep, IS CO3J[aHMsl HOBBIX JIEKAPCTB MJIM MaTE€pPHajoB) U KPUTHUYECKH OLIEHUBATh THICSYU
myOuKanui.

B anxumuu nouck nHpopmManuu ObUT OTpaHUYCH, a €€ KPUTUYECKUI aHAIU3 3aTPyAHEH

U3-32 MUCTUYECKOT0 M YacTO UPPALIMOHAIBHOTIO 101x0Aa. COBpEMEHHbIN XUMHK CTAJIKUBAETCS C
UHPOPMALIMOHHON neperpy3koil. EMy Heo0XoauMo CHCTEMHO MOAXOIUTh K PEUICHHIO 3ajad,
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HarpumMep, Mpu pa3paboTKe HOBOTO KAaTalIM3aTopa: UCKATh aHAIOTH B JIUTEPAType, aHAIHU3HPO-
BaTh KBAaHTOBO-XMMHUYECKHE PAcUeThl, CAHTE3UPOBATh MOJTY4YECHHBIC JaHHBIC Ul MPECKa3aHUsI
CBOWCTB Y TOJILKO 3aTEM IUIAHHUPOBATh SKCIIEPUMEHT. be3 pa3BUTHIX HABBHIKOB MOWCKA, KPUTHYEC-
CKOT'0 aHAJIN3a ¥ CHHTe3a MH(OPMAIH MTPOrpecc B COBPEMEHHON XMMHUU HEBO3MOXKEH.

(I)opanyeMaﬂ I/IH)II/IKaTOPLI C(l)OpMI/Ip()BaHHOCTI/I KOMIICTCHIUHA

KOMIICTCHIUA

OIIK - 6. Cnocoben mpexacraBiath | o HMJI-3 onmk-6-3HaeT: OCHOBHBIE IPaBHJA IPEICTAB-

pe3yNbTaThI CBOCH PabOTHI B YCTHOU U | jepys JKCIIEPUMEHTAIIbHOTO MaTepraa
MMCbMEHHOU (pOopMe B COOTBETCTBUU C

e HJ-3 onk-6-ymMeeT: mMpeacTaBiIsATh NOJTYUYCHHBIE pe-
HOpPMaMH U TPaBHJIaMH, IPUHATHIMUA B

3YyJIbTAaThl B BUJAC OTYCTOB

pohecCuOHATLHOM COO0O0I1IECTBE,
HHAMKATOPAMH IOCTH)XCHUS KOTOPOH | N/I-3 onk-6-BiageeT HABBIKOM: BBICTYIJICHHI C
SIBIISICTCSL: JOKJIaJIOM 10 palboTe C UCIHOJb30BAaHHWEM IPE3CHTALIU-

OHHOI'O MaTcpualia

Tect nmo AucunmiMHe «Beaukue XMuMHUKH
HMucrpykuus: Tect cocrout u3z 15 3amanuii, NpoBepsIONINX 3HAHUSA O KIIOYEBBIX (UTYypax H
JTanax pa3BUTHUsS XUMUU. BHUMaTenpHO yMTaliTe BONPOCH U MHCTPYKIMH K KaXI0MY 3aJaHUIO.
Ha BrInosnHeHue Beex 3a1anuil pekomenayercs 60 MUHYT.

Yacmp 1. 3a0anus c 66100pom 00H020 NPABUTLHOZ0 OMEema
1. KTo M3 nmepe4yuc/jeHHBIX YYeHbIX CHUTACTCH OJHHMM M3 OCHOBaTeseii COBPeMEHHOI aTo-
MHCTHYECKO# Teopun?
a) [Tapanensc
0) PoGept Boitnb
B) JI>xoH JlanbTOH
r) AntyaH Jlopan JlaBya3be
OtBer: B
2. Kakoii mepuox B MCTOPUM XMMHHM HENOCPEACTBEHHO MpeAlIecTBOBAJ MEePHOAY KoJInve-
CTBEHHBIX 3aKOHOB?
a) ATXUMHUYECKUI TIEpUO/
0) Ilepuo cTaHOBICHHSI XUMUHU KaK HAyKU
B) [lepuon kimaccuueckoit XumMuu
r) CoBpeMEeHHBII nepruoj
Otsert: 0
3. Pa0oTbl KAKOI0 y4eHOIr0 03HAMEHOBAJIH OKOHYATEJbHbIN Kpax Teopuu (rorucrona?
a) M.B. Jlomonocos
6) A. JlaBya3be
B) P. boiinb
r) JI.1. Menneneen
Otsert: 0
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Yacme 2. 3a0anua muna «Bepno/Hesepno»
4. YrBepxaenne: «'eopr IlTans sBiasiercss aBTOpoM Teopum (JIOTHCTOHA, KOTOPas BIIO-
cJIe/ICTBUM ObL1a ONPOBEPTHYTA».
OtBet: BepHo
5. YTBep:knenne: «/I:xk. JlaabTOH OTKPBHLI 3aKOH COXPAHEHHSI MACChI BEIeCTBA.
OtBer: HeBepHo

Yacmo 3. 3a0anusn c 66160poM HECKOIbKUX RPABUILHBIX OMEEMO08
6. Kakne U3 nepeyucjieHHbIX OTKPBITHH NpUHALIeKAT AHTyany Jlopany JlaBya3be?
a) ChopMynupoBall 3aKOH COXPaHEHHUST MACChI
0) OTKPBLT NEPUOTUICCKUN 3aKOH
B) Co3/1an nepByro Hay4YHYIO TEOPHUIO TOPEHUs
r) BBen noHsTHE «XMMHUYECKHIA 2JIEMEHT» B COBPEMEHHOM CMBICIIE
1) OTKpBUT BOAOPO/
OTtBeT: a2, B
7. Kakue u3 nepe4ncjeHHbIX YYeHbIX OTHOCATCS K AIXUMHYECKOMY Mepuoay?
a) Apucrorenb
0) ITapanensc
B) JI>xabup noH XaiisH (I'ebep)
r) PoGept boiinb
n) Jlxozed Ipuctin
OTtBeT: 0, B

Yacme 4. 3a0anua na ycmanosnenue coomeemcmeust
8. YcraHoBuTE COOTBETCTBHE MEXKIY YUEHBIM U €r0 OCHOBHBIM BKJIA/IOM B XHMMIO.

Yyens Bxian
1. Imutpuit Mennenees A) 3akoH 00BEMHBIX OTHOILLIEHUH JIJIs Ta30B
2. Ameneo ABoraapo b) 3akoH KpaTHBIX OTHOILLIEHUI

B) Ilepuonnueckuit 3akoH u Ilepuoanueckas cucrema

3. JI)xou {anbToH
A A 3JIEMEHTOB

4. XKozed Jlyu I'eii-JIroccax ') 3akoH MpOCTHIX 0OBEMHBIX OTHOIIEHUH ra30B

I[) I'unote3a o TOM, YTO pPAaBHBIC 00BEMBI Ta30B CoAcCpKart
OJMHAKOBOC YHCJIIO MOJICKYJT

Oteer: 1-B, 2-]1, 3-b, 4-T
9. YcTaHOBHTE COOTBETCTBHE MEKIY MEPHOAOM M €r0 XPOHOJOTHYECKUMHU PAMKAMU.

[Tepuon Bpemennsie pamku

1. Anxumudeckni A) XVII - nayano XVIII BB.

2. CTaHOBJNEHUS XUMUU KaK HAyKH b) Konery XVIII - nepsast monosuna XIX BB.
3. Konn4yecTBEeHHBIX 3aKOHOB B) Cepenuna XIX - Hagamo XX BB.
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Ilepuon Bpemennsie pamku

4. Knaccuueckoit XuMHuu I') IV TBIC. 10 H.3. - XVI B. H.5.

OtBer: 1-T, 2-A, 3-b, 4-B

Yacme 5. 3a0anusa na ycmanosienue nocied08amenbHoCmu
10. Pacnos1o:xute y4eHbIX B XPOHOJIOTHYECKOH MOC/I€10BATEIbHOCTH UX KU3HH M JIeATeIb-
HOCTH (OT CAMOI'0 PAaHHEr0 K CaMOMY MO3HeMY).
a) AHryad JlaBya3be
0) /xabup nbH XaisH
B) Jlaitnyc [Toaunr
r) PobGepT boiinn
OTBeT: 0, T, 2, B

11. Pacnoso:kute mepuoabl pa3BUTHSI XMMHM B NPAaBWJIHLHONH HCTOPUYECKOil mocienoBa-
TeJIbHOCTH.

a) [lepron KOMMYECTBEHHBIX 3aKOHOB

0) Ileprox KIacCUYECKON XUMHH

B) AJIXUMHYECKUI ITeproj

r) [lepuon cranoBiIeHUS

OTBeT: B, T, 2, 0

Yacmo 6. 3a0anus ¢ KpamKum omeemom
12. Ha30BHUTE y4€HOT0, KOTOPbI BBeJ B XHMHYECKYH MPAKTUKY BeChbl U MOJIOKH HAYAJIO
KOJIMYeCTBEHHBIM UCCIEeT0BAHUSAM, C(hOPMYINPOBAB 3aKOH COXPAHEHUSI MACCHI.

Otget: M. B. JlomoHOCOB

13. Kak Ha3bIBaeTcsl rUnoTe3a, BbIABUHYTasi AMeneo ABOrajpo, KOTopas mo3BoJinJja pas-
pelINTh NPOTHBOpPEYHs] MexAy aToMUCTHKOH JlaJbTOHAa W ra3oBbIMH 3akoHamu [eii-
JIroccaka?

OtBet: 3akoH ABOrajapo

Yacmo 7. 3a0anusn c pazeepuymsim omeemom
14. Onummre BrJIag Podepra Boiiisi B cTaHOB/IeHHE XMMUH KAK CAMOCTOSITEIbHOH HAYKH.
Kakue naen anxumMum OH OTBepr W 4TO nmpenoxuia B3amen? Kak ero padora '"Xummuk-
CKeNTHK' MOBJIMSAJIA HA PA3BUTHE HAYYHOI'0 METO/Aa B XUMUH?
OtBet: Pobept boilib 0TBEpr alxuMHUYECKHE MPEACTABICHHS O YEThIPEX CTUXUAX (APHUCTOTEINb)
u tpex Hayamax (Ilapamensc). B cBoeii kaure "XWMHK-CKENTHK" OH MOABEPT COMHEHHUIO 3TH
JIOTMBI U MIPEJIOKUI pACCMATPUBATh XUMHIO KaK CaMOCTOSITENbHYIO HayKy, H3yUalOLIyl0 COCTaB
BEIIECTB U WX mpeBpamieHus. OH J1ajd MepBOe€ HAy4YHOE ONpPENESICHUE MOHATUS «XUMHYECKH
3J1eMeHT» KaK MPOCTOro Tesla, KOTOpOe He MOXKET OBITh Pas3jIoKEHO Ha COCTaBHbIE yacTH. Ero
paboTa crocoOCTBOBajla BHEAPEHUIO B XUMUIO IKCHEPUMEHTAIbHOIO METOJa U KPUTHUECKOTO
MBIILUIEHHS], OTJIEIMB €€ OT aJIXUMUHU U TIOCTAaBUB HA HAYYHBIE PEIIbCHI.
15. IIpoanasm3upyiite cBsa3b Mexay kommnereHuuein OIIK-6 («CmocodeH mpeacraBiasiTh
pe3yJbTaThl CBOei padoThbl B YCTHOM M NMUCBMEHHOM (opme...») U JeSITeJIbHOCTBIO YYEeHBIX
Mepuoia KOJIMYECTBEHHbIX 3aKOHOB M KJaccuyeckol xumuu. IlpuBenute KOHKpPETHBIH
npumep (Hanpumep, padotsl A. JlaByasse niamn .M. MenneneeBa), NoKa3pIBAKOIIMN, KaK
YyeTKoe MpeAcTaBJIeHHe Pe3y/IbTaTOB CIMOCOOCTBOBAIO MPU3HAHUIO U PAa3BUTHIO UX Hay4-
HBIX H/1eil NPo(ecCHOHAIBLHBIM CO00IIECTBOM.
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OTtBeT: SpkuM mpuMepoM SIBIISETCS AeATEIbHOCTh AHTyaHa JlaByasbe. B cBoeM 3HaMeHUTOM
TpakTare «JieMeHTapHbIil Kypc xumum» (1789) oH He TOJBKO H3JI0KUI HOBYIO TEOPHIO TOpe-
HUS ¥ OIIPOBEPT (PIIOTUCTOH, HO U:

BBes cTpPOryio v JIOTHYHYIO CHCTEMY XHMHYECKOIl HOMEHKJIATYPbI, KOTOpas Jierjia B 0c-
HOBY COBPEMEHHOI.

UYetko chopMynHpoBall 3aKOH COXPAHEHUSI MACCHI.

[IpencraBui pe3yiabTaThl CBOMX KOJMYECTBEHHBIX SKCIIEPUMEHTOB B BUJI€ TAOJIUIl U TOUYHBIX
OINMCAHUM.

bnarogapss TakomMy YeTKOMY, CHUCTEMAaTH3UPOBAHHOMY W JOCTYIIHOMY JJIsi TOHHUMaHUS
MPEJICTABICHUIO €ro Hier ObUTM OBICTPO BOCIPUHSTHI U MPU3HAHBI HAYYHBIM COOOMECTBOM EB-
pomnbl. Aranorununo, .M. MenaeneeB, oTkpeiB [lepuoanyueckuii 3aK0H, HE MPOCTO OIMYOJIMKO-
BaJI TaOJUILY, a J1ajl pa3BEePHYTOE TEOpEeTHYecKoe 000CHOBaHME, IPEACcKa3all CBOMCTBA HEM3BECT-
HBIX 3JIEMEHTOB U IOCJIEIOBATEILHO OTCTaWBaJl CBOIO CUCTEMY Ha Che3[aX M B HAYyUHBIX CTaThb-
X, 9TO U TPUBEJIO K €€ BCEMHPHOMY NpU3HAHHIO. TakuM oOpa3om, O€3 rpaMOTHOTO MPEICTaB-
JICHUsS] Pe3yJIbTaTOB Jake TEeHUATbHBIE OTKPBITUS MOTJIH Obl ObITh MPOUTHOPHUPOBAHBI WU
HAJI0JITO 3a0BITHI.

7 HEPEYEHb TH®OPMAIIMOHHBIX TEXHOJIOT' A, UCHOJIb3YEMBbBIX
B MPOLECCE OBYYEHUS

HNudopmanuoHHbIe TEXHOJIOTHH — 00yUeHHE B 3JIEKTPOHHOM 00pa30BaTebHOM cperie ¢
IENBI0 PACHIMPEHUsT JIOCTyNa K O0pa3oBaTelbHBIM pecypcaM, YBEIWYCHHUS KOHTAKTHOTO
B3aUMOJICHCTBHS C IPEINOIaBaTelieM, MOCTPOSHHS WHIAMBHYaIbHBIX TPACKTOPHH MOJITOTOBKH,
00BEKTHBHOTO KOHTPOJISI U MOHUTOPUHTA 3HAHHI CTYICHTOB.

B oOpa3oBatensHOM mpollecce MO  JUCIHUIUIMHE HCIHONB3YIOTCA  CIIEAYIOIIne
WH(OPMAILIMOHHBIE TEXHOJIOTHH, SBIISIOIINECS KOMIIOHEHTaMH DJIEKTPOHHONW MH(OpPMAIOHHO-
obpazoBarenbHoi cpenbl BITIY:

e Odunmanpusii caiit BITIY;

e Cucrema snektpoHHoro ooyuenuss ®I'6OY BO «bI'TIV»;

e (Cucrema TECTUPOBAHHMS Ha OCHOBE e€IMHOro mnopraia «MHTepHeT-TecTUpOBaHUS B
chepe obpazoBaHHuss WWW.i-exam.ruy;

e Cucrema «Aururuiaruat.BY3y;

e DJEKTPOHHBIE OMOTUOTEYHBIE CHCTEMBI;

e MyJbTUMEIUIHOE CONPOBOXKIACHUE JIEKIUNA U IIPAKTUYECKUX 3AHSATUH.

8 OCOBEHHOCTHU U3YYEHUA JUCHUIIJINHBI THBAJIMJIAMMU U JIMIMAMMHU C
OI'PAHUYEHHBIMHA BO3MOKHOCTSAMMU 3/10POBbA

HpI/I O6yquI/II/I JIMI ¢ OrpaHUYCHHBIMU BO3MOXKHOCTAMHU 30POBbS IMPHUMCHAIOTCA ajall-
TUBHBIE 00pa30BaTeNbHbIC TEXHOJIOTMH B COOTBETCTBUU C YCIOBUSIMH, U3JI0KEHHBIMU B pa3Jiene
«OcoOeHHOCTH pealn3alud  00pa30BaTeIbHOM MpOrpaMMbl A MHBAIUAOB M JIMI[ C
OTPaHUYEHHBIMH BO3MOXKHOCTSIMH  3[I0POBbS» OCHOBHOM 00pa30BaTEIbHOM MPOrpaMMbl
(I/ICHOJ’IB?;OB&HI/I@ CIICIUAJIbHBIX yqe6HBIX II0OCOOUH U JUITAKTHYCCKUX MAaTCPHUAIOB, CIICHUAIbHBIX
TEXHUYECKUX CPEJICTB OOY4YEeHHs KOJUIEKTMBHOTO W HWHAWBUAYAIBHOTO  IOJIb30BaHMA,
MpEeAOCTaBIEHUE  YCIYr  acCUCTeHTa  (TIOMOIIHMKA),  OKa3bIBAIOIIETO  OOYYaroIIuMCs
HEOOXOIMMYI0O TEXHHUYECKYI0 TOMOLIb U T. M.) C Y4YETOM HHAMBUIYAIbHBIX OCOOEHHOCTEH
oOyyJaronuxcs.

I[JISI 06yqa101u1/1xcs1 C OIrpaHUYCHHLBIMUA BO3MOXHOCTAMHU 3OO0POBBA NPCAYCMOTPCHBI CJIC-
nyrome GopMbI OpraHU3aIuH MeJarorHIecKoro Mmporecca ¥ KOHTPOIIS 3HAHHIMA:
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- IUIS CIIA0OBUIALIINX:

obecrieunBaeTcst HHAMBUAYAIbHOE paBHOMEpPHOE ocBelieHne He meree 300 Jokc;

JUTSI BBITIOJIHEHUS. KOHTPOJIBHBIX 3aJJaHUM MpU HEOOXOJUMOCTHU MPEIOCTABIISAETCS YBEIHUH-
BAKOLIEE YCTPOMCTBO;

3aJaHus JIJISl BBIIIOJIHEHUS, @ TaK)K€ MHCTPYKIUHU O TMOPSIIKE BHIIOJHEHHS] KOHTPOIbHBIX
3aJjaHuil OPOPMIISIFOTCS yBEIHMUSHHBIM 1pudToM (pasmep 16-20);

- JUISI TIIyXHMX U CIIa00CbIIIaInX:

o0ecrieynBaeTcsl HATMYKE 3BYKOYCHIIMBAIOICH anmmapaTypbl KOJUIEKTUBHOTO MOJIb30BaHUA,
pu HEOOXOAMMOCTH OOYHaIOIIMMCS MPEAOCTaBISAETCS 3BYKOYCHIIMBAIOIIAs araparypa UHAU-
BUYAJILHOTO TOJIb30BAHMS;

- JUIA JIUIL C TSDKEJIBIMU HapYUICHUSIMH PEUH, TIIyXHX, CIa00CHbIIIANUX BCE KOHTPOJIbHBIE
3aJJaHHs 10 KEJIAHUIO MOTYT ITPOBOJIUTHCS B MUCBMEHHOMN (hopMe.

OcHoBHO# (QopMOIi OpraHu3alyu MeJarornyeckoro mpouecca sSBIsSeTCs] HHTETPUPOBAHHOE
o0yuyeHre WHBAJIMAOB, T.€. BCE 00YYarOIIMEeCs y4aTcsi B CMEIIAHHBIX TPYIIax, UMEIOT BO3MOX-
HOCTb MTOCTOSIHHO OOILATHCS CO CBEPCTHUKAMM, JIETYe aJalTUPYIOTCS B COLIMYME.

9 CIIMCOK JIMTEPATYPbI U UTH®OOPMALIMOHHbIX PECYPCOB

9.1 JIuteparypa
CnucoKk OCHOBHO¥ JIUTEPATYPHI

1. 3onotoB, FO. A. UcTopuss u METOONOTUSI aHATUTHUUECKON XUMHH: yuel.mocodue s
crya. / YO. A. 3onoros, B. W. Bepmmnun. — 2-e uzn., crep. — M. : Akanemus, 2008. — 461 c. (7
9K3.)

Cnucok 10MOJTHUTEIbHOM JJUTEPATYPhI

1. buorpadun Benukux xumukoB. Ilox pen. beikoa T.B. — M. : Mup, 1981.—
388 c. (2 7K3.)

2. Manonos, K. Bennkue xumuku./ K. Manonos.— M. : Mup, 1977, 1986, 1987
(T.1-305k3., T. 2. -3 3Kx3.)

9.2 Ba3bl JAaHHbIX U l/lH(l)OpMaIIHOHHO-CHpaBO‘-IHI)Ie CUCTEMbI

1. Caiit o xumuu http://www.xumuk.ru
2. Karasnor oOpa3oBarelbHbIX HHTEpHET-pecypcoB http://www.edu.ru
3. DnektponHas oubauoreka mo xumuu http://www.chem.msu.su/rus/elibrary/
4. Tlopran Hay4uHO# 31eKTpoHHON 6ubmroreku http://elibrary.ru/defaultx.asp
9.3 DJ1IeKTPOHHO-0MOINOTEYHbIE pecypChl
1. Polpred.com O630p CMU/ CnpaBounuk https://polpred.com/news
2. DOBC «lOpaiit» https://urait.ru

10 MATEPUAJIBHO-TEXHUYECKAS BA3A
Jlis  mpoBeleHHsS 3aHATUN JIGKIIMOHHOTO W CEMHHAPCKOTO THWIIA, TPYIIOBBIX H
WHIUBUIYATbHBIX KOHCYJbTAllMA, TEKYIIETO KOHTPOJS ¥ TMPOMEKYTOYHOM aTTeCTaIluu
UCTIONB3YIOTCS ~ ayAWTOPUM, OCHAIIEHHbIE y4eOHOW MeOenbio, ayJIuTOPHOM JTOCKOH,
KOMIThIOTEPOM(PaMH) C YCTAaHOBJIEHHBIM JIMIICH3MOHHBIM CICIIHATM3UPOBAHHBIM MTPOTPAMMHBIM
obOecrieueHreM, KOMMYTAaTOpPOM [UIsl BBIXOJa B OJEKTPOHHO-OMOIMOTEYHYIO CHUCTEMY U
ANEKTPOHHYI0  WH(GOPMAIIMOHHO-00pa3oBaTenbHy0  cpeny  BITIY,  mynbTumenuitHBIMU
MPOEKTOPaMHU, OSKCIIO3UIMOHHBIMU SKpaHAMH, Y4YeOHO-HATTSAHBIMU TMOCOOUSMHU (TaOIUIIBL,
MyJIbTUMEAUNHBIE TMpe3eHTauu). Jlas TmpoBeAeHHS  MPAKTUYECKHX  3aHSATHH  TakKe
UCIIOJIb3YETCS:
Aya. 103 «A». JlabopaTopusi HEOPraHMYECKO XUMHUH
e Crton nmuckMeHHbIN 2-MecT. (12 1mT.)
e Cryn (25 mr.)
e Cron npenonasarens (1 mr.)
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e Cryn npenogasarens (1 mr.)
e [lronutp (1 mt.)
e Cron nabopaTtopHslii (3 mmiT.)
e AyautopHas nocka (1 mrT.)
e KomnpioTep ¢ YCTaHOBJIEHHBIM JIMIIEH3MOHHBIM CHEIUAIU3HUPOBAHHBIM IPOTPAMMHBIM
obecrieyeHueM (2 mrT.)
o [Ipuntep «Samsung» (1 mmr.)
e 8 - moproBbiii komMmyTaTop D-LINK st BeIX0/1@ B 371€KTPOHHO-OMOIMOTEYHYIO CHCTEMY U
ANEKTPOHHYIO HH(DOPMAIMOHHO-00pa3oBaTenbhyo cpeay BITIY (1 mrT.)
e Mynbrumenuitasiii npoekrop SHARP -10 X (1 mT.)
e DKCNO3ULMOHHBIN 3KpaH (HaBecHOM) (1 mIT.)
e CymmibHbBIN mKad
e Becol EK-410 (Texuuueckue)
e Xumuueckas rnocyjaa
e ITaTuBel 1yt MPOOUPOK, HATPEBATEIIBHBIE MPUOOPHI, JIAOOpATOPHAS TTOCY 1A
e XWMHYECKHE PEAKTHBBI [0 TEMATUKE J1a00paTOPHBIX padoT
Aya. 217 «A». JlaGopaTopusi aHATUTHYECKOH XUMHHU
e Cron nabopatopusiii 1-mect. (8 mT.)
e Cron nucbMeHHbIN 1-mecT. (2 mT.)
e (Cron npenogasatesns (1 mir.)
e Cryn (11 mr.)
e KowMmbioTep ¢ yCTaHOBICHHBIM JIMIIEH3WOHHBIM CIEIHAIM3UPOBAHHBIM POrPAMMHBIM
obecrieuenueM (1 mT.)
e [Ipunrtep «Samsung» (1 mt.)
e 8 - moproBeiii koMmmyTaTop D-Link mist BEIXOAa B 2JIEKTPOHHO-OHOIHOTEUHYIO CHCTEMY H
AIIEKTPOHHYI0 HH(POpMaImoHHO-00pa3zoBarenbHyto cpeay BITIY (1 mT.)
e  Mynstumenuitnsiii npoekrop SHARP -10 X (1 mit.)
DKCMO3UIMOHHBIN dKpaH (HaBecHOM) (1 miT.)
Anammzatop AHMOH-7051 (1 mT.)
Becor ananutnueckue VIBRA HT-84RCE (2 miT.)
XKunkoctHas xpomarorpadudeckas cucreMa ¢ KOHAyKTOMETPUYECKUM
netexktupoBanueM «Jxerxpom» (1 mr.)
[Tpubop 11 nostydeHus 0co6o YUCTOM 1e0HN30BaHHON BoAbI «Bogomnei» (1 mrt.)
e Kommiekc annapatHo-niporpaMMHBbIi Ha 6a3ze xpomaTorpada «JIpucramn 2000M» (1
IIT.)
e Konnykromerp «AHnon 4120» (1 mr.)
e Hacoc BakyymHbIii-koMmpeccop (Mutu) Portlab N86 KTE (1 mit.)
YcrpoiictBo i GunbTpanuu u aerasanuu pactBopos AHO-1566 «Phenomenex» (1
IIT.)
Lleatpudyra nadoparopuas OITH-4 (c poropom) (1 mrT.)
Becwr BJIP-200 (ananutudeckue) (2 1mt.)
Becsr BJIP-200T" (¢ rupsimu) (1 1mT.)
Becet EK-400H (9i1 aua n)(0,01r.) (1 mt.)
Becol Topcuonnsie BT-100 (Texuuueckue) (1 mrT.)
BorTskHo#M 30HT (1 1IT.)
Nonomep N130 2M.1 (1 miT.)
Kommekc Bonpramnepomerpudeckuit CTA (1 miT.)
Mukpockon MBC-10 (1 mrT.)
HIkad cymunpHbIN
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e Mydenbnas neus (IIM-8) (1 mmr.)
e AxBaguctwuiarop ([12-4-2M) (1 mT.)
o Kommiekce npobonoarotoBku «Tepmoc-sxenpece» TD 1 (1 mT.)
o  @oromerp KOK3KM (1 mt.)
e [IpoGoor6opnas cucrema [13-1420 (1 mt.)
®dTopomnact mpo6ooto. cuctema [13-1320 (1 mit.)
Lentpudyra (1 mr.)
OxcukaTop (2 mr.)
[rarus I — 01 «JIAB» (7 mt.)
MarnautHas memanka [1-2-6100 (1 mT.)
KommuiekT «Apeometp yueOHbIi» (1 mT.)
Y4eOHO-HATISITHBIE TOCOOUS - CTIAiiIbl, TAOIHIIBI, MYyJIbTUMETUHHBIC TPE3CHTAIIUH 110
JTUCITUTUINHE «AHATUTHYCCKAS XM
e IrTaTuBeI Iy MPOOUPOK, HATPEBATEIIBHBIE MPUOOPHI, JIAOOpATOPHAS TIOCY1a
¢ XWMHYECKHE PEAKTHBBI [0 TEMATUKE J1a00paTOPHBIX padoT
e VueOHO-HArJsAJHbIe TOCOOUS - CIal/Ibl, TAOIUIBI, MYJTbTUMEAUMHBIC IPE3EHTAIUH 110
TUCTIMIUTNHE «Bemnkne XuMuKm»

CaMmocrtosiTenbHasi paboTa CTYIEHTOB OpPraHU3yeTcsl B ayJIUTOPUAX OCHAIIEHHBIX
KOMITHPIOTEPHON TEXHHKOH C BBIXOJOM B JJIGKTPOHHYIO HH(POPMAIMOHHO-00pa30BaTEIbHYIO
Cpeny By3a, B CIIEIMATU3UPOBAHHBIX Ta00PAaTOPUAX MO IUCIUILUIMHE, a TAKXKE B 3a1aX JOCTYIa B
JokasbHyo cetb BI'TTY.

JIuneH3sMOHHOE TpOrpaMMHOE OOecleyeHne: OIepalioHHbIE CHCTEMBbl CEeMelCTBa
Windows, Linux; oduchbsie mporpammsl Microsoft office, Libreoffice, OpenOffice; Adobe
Photoshop, Matlab, DrWeb antivirus u T.1.

Pa3paborunk: [1anosa JI.II.., kaHauAaT XMMUYECKUX HAYK, JOLUEHT Kadeapbl XUMUH.
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11 JUCT U3MEHEHM Y TONTIOJTHEHU I

YTBep:xkaenne usmenenuii u nonojHenuit B PILJI s peanuzanmuu B 2026/2027 yu. r.
PIIJI nepecmoTtpena, o0cyxaeHa u ogodpeHa mis peanusanuu B 2026/2027 y4. T. Ha 3a-
cenanuu kadeapsl xumun (mporoko Ne 8 ot 28 mas 2026 r.).
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