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Xumndyeckuu GpakyabTeT

YTBEPXX/JAKO
JlekaH xuMHU4ecKoro pakKyJibTeTa,
Axazn. PAH, npodeccop

]

'f-'-)-'y’: Y

/B.B. Jlynun/
«27» dpeBpansg 2017 r.

PABOYAA INTPO'PAMMA JUCHUIIJIMHBI (MOAYJIA)
UcTopus 1 MeToA0/10rusl XUMUHU

YpoBeHb BbICHIETO 0OPAa30BaAHUA:
CnenuasauTeT

HamnpagBsieHMe NOAroTOBKH (CEenHa/IbHOCTD):
04.05.01 dyngamMeHTa/bHAsA U NPUKJIAAHAsSA XUMUS

HanpassienHocts (mpo¢uis) OIIOIIL:

AHanuThyeckad xuMus, bruooprannyeckas XuMus, BICOKOMOJIEKYIApHbIEe
coeauHenus, KonnonHasa xumus, JlazepHas xuMmus, MeauIiMHCKass XUMUS U TOHKHUH
opraHuyeckuil cuHTe3, HaHo6rMoMaTepHasibl U HAHOOUOTEXHOJIOTUH,
Heopranuueckas xumus, Heprexumus, Opranuyeckas XuMmus, Paguoxumus,
dusnyveckasa xumus, PyHJaMeHTabHasA U PUKJIAHAs SH3UMOJIOTUSA, XUMUSA
MOJIEKYJIIPHBIX U MOHHBIX CUCTeM, XMMHUYeCKasi KHHETUKA, XMMHS BbICOKUX IHEPTHUH,
XHWMHS U TEXHOJIOTUS BELIECTB MU MaTepUaioB, XUMHUS TBEPAOTO TeJia, JeKTPOXUMHUS

dopma 00yyeHU:
O4YHas

Paboyag nporpaMmma pacCMOTpeHa U 0/j06peHa
Y4yeb6HO-MeTOAMYECKON KOMUCCUEHN paKyIbTeTa
(nmpotokosa Ne1 ot 27.01.2017)

Mocksa 2017



Paboyasd mnporpaMMa JUCLUIJIMHBI pas3paboTaHa B COOTBETCTBUU C CaMOCTOSTEJIbHO
ycTtaHoBJeHHbIM MIY o6pa3oBaTenbHbIM cTaHgapToM (OC MIY) pnsa peanusyeMblx
OCHOBHbIX NpPOdECCHOHANbHBIX 00pa3oBaTeJbHbIX NMPOTPaMM BbICIIET0 OOpa3oBaHUS IO
HamnpaBJieHUI0 noAroToBku / cnenuanbHocTH 04.05.01 «PyHpaMeHTanbHasA UM NpUKIaJHas
XUMHUSA» (IporpamMMa clieljuajauTeTa), yTBepAeHHoro npukasom MI'Y ot 22 uwasa 2011 roga
Ne 729 (B pepakuuu npuka3oB MI'Y ot 22 Hoa6psa 2011 roga Ne 1066, ot 21 gekabpsa 2011
roga Ne 1228, ot 30 gekabpsa 2011 roga Ne 1289, ot 27 anpens 2012 roga Ne 303, ot 30
Jlekabpsa 2016 roga Ne 1671).

l'ox (roabl) npreMa Ha 0Oy4YeHUe

2014/2015, 2015/2016,2016/2017,2017/2018, 2018/2019



1. HauMeHoOBaHUe AUCUUILINHBI (MOAyJs1) UCTOPUA 1 METOA0/I0TUSI XUMUH

2. YpOBeHb BbICIIEIro 06pa30BaHI/IH — CliegquaJInTeET.

3. HanpaBseHnue nogrotoBku: 04.05.01 ®yHpaMeHTa/IbHASA U NPUK/IAAHASA XUMMUAL.

4. Mecto AaucuymadHbl (MoayJis) B cTpykType OOIIl: BapuatuBHasg 4yactb OOIl, 6sok B-I'3C, Moayab «['yMaHUTapHBIN, COLlMA/bHBIN U

3KOHOMUYECKUI».

5. [lnaHupyemble pe3y/bTaThbl

o0y4yeHHUs MO JUCHUIJIMHE (MOAYJIIO),

COOTHECEHHbIe C IJIaHUPYEMbIMHU pPeE3yJbTATAMH OCBOECHHUA

o6pa3oBaTe/IbHOW NpOrpaMMbl (KOMIETEHLMAMU BbINYCKHHUKOB). COOTBETCTBHE pe3yJbTaTOB 06OydyeHUs Mo JaHHOMYy asjeMeHTy OIIOII
pesysbtaTtaMm ocBoeHus OIIOII ykazano B O61ei xapaktepuctuke OIOIL

KoMnereHuusa

[I1aHupyemblie pe3y/ibTaThl 00y4eHHUs 0 AUCHUIIMHE (MOAYJII0)

YK-1. Cnoco6HocTb GOpMyJUPOBaTh HAyYHO
060CHOBaHHbIE TMIOTE3Hl, co3/jaBaTh
TeopeTHYeCKHue MOJIeJIM SIBJE€HUH U IpOLEeCcCoB,
IPUMEHSITb METO/0JIOTHI0O HAYYHOI'O MO3HAHUS B
npodeccuoHaJbHOM 1eTeJbHOCTH

YMeTb: CcaMOCTOAATEJIbHO BbIJEJATh W pellaTb OCHOBHble MHUPOBO33peHYECKHe U
METO/I0JIOTUYECKUE €eCTeCTBEHHOHAay4YHble U COLMaJibHble MpPO6JIEMbBI; MCIO0JIb30BaTh
MeXAUCUUIIIMHAPHbIE CUCTEMHbIE CBSI3HU HAayK

3HaTh: GOPMbI U METO/Ibl HAYYHOT' O O3HAHUSI IPUMEHUTENBHO K XUMUU

YMeTb: 00bSCHUTb MECTO U POJIb METO/I0JIOTHYECKUX MOAX0A0B B 0011e00pa3oBaTe/IbHOM
npodeccuoHaJIbHOM MO rOTOBKE XUMHUKOB

BiaaeTs: MeToj0/10rTHeHd XUMUU

BiaageTs: bopMaMu M MeTOJJaMU HAyYHOT'0 TO3HAHUSI MPUMEHHUTEJTbHO K XUMUH

YK-4.C Cnoco6HOCTh OCYLIeCTBJISATH
NUMCbMEHHYI0 M YCTHY0 KOMMYHHKAaLMIO Ha

rocyJlapCTBEHHOM sI3bIKe Poccuiickoi
®epepauuu B aKaJleMHU4YeCKOH U
npodeccuoHaIbHOU chepax Ha OCHOBeE

COBPEMEHHBIX KOMMYHHUKATHBHbIX TEeXHOJIOTUH

BisiaseTh HaBbIKaMU BeJIeHUS AUCKYCCUH HAa UCTOPUKO-XMMUUYECKHE TEMBI;
UMeTh ONBIT B COCTaBJIEHUM KPATKHX 0630pOB MO HCTOPUM PA3BUTHUS OT/EJbHBIX
HallpaBJIeHUH XUMUU

YK-8.C Cnnoco6HOCTh aHAJM3UPOBATh OCHOBHbIE
Tanbl M 3aKOHOMEPHOCTH HCTOPUYECKOIO
pasBUTHA 001eCTBa, IOHUMATh MeCTO YeJsloBeKa
B UCTOpPHUYECKOM mpouecce s GOpMUPOBAHUA

3HaTh OCHOBHbIE 3Tallbl CTAHOBJIEHUS XMMUYECKOU HAayKH, BaXKHeH1I1e PaKThl U COOBITUSA B
MCTOPUHU XMMHH, OCHOBOTIOJIO)KHUKOB PA3/JIMYHbIX HAallPABJIEHUU B XUMUH, UX JOCTHKEHUSA U
pOJIb B Pa3BUTHH OTAEJNbHbIX 006/1aCTEN HAyKH;

3HaTh: 00bEKTbl HW3y4YeHHUS AUCLUIUIMHBI «MCTOpUS U METOAO0JIOTHUS XUMHU», METO/bI

IPAXK/AAaHCKOU MO3ULIMHU HCC/eJOBAaHUsl, COBPEMEHHble HCTOPUKO-HAay4YHble KOHIEMIUH, JOCTHXKEHUSI B 3TOU
o6Js1acTu
YMeThb: MJIaHUPOBATh, NPOBOAUTHL U 00001IATh pe3yJbTaTbl HUCTOPUKO-HAYYHBIX
Hcciea0BaHUH
YMeThb aHa/JU3UPOBATh  pa3JiM4yHble JIMTEpAaTyYpHble KCTOYHUKH, YCTAHABJMBATh
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MCTOPUYECKYI0 M JIOTUYECKYI0 B3aMMOCBSI3b OCHOBHBIX COOBITUM U OTKPbITUU B XUMHU U
CMEXHbIX HayKaX, NOHMMaTb OOBEKTUBHYK HEOOXOJUMOCTb BO3HUKHOBEHUSI HOBBIX
HallpaBJIEHUH;

ByiiageTb: MeTO,0/10rMeN UCTOPUKO-HAYYHbBIX UCCAe€L0BaHUM B BbIOpAHHOW 06J1aCTH XMMHUU

6. 06beM AUCHUIIKMHBI (MOAYJIS1) COCTABJSIET 2 3a4ETHBIX €IMHUIIbI, BCET0 72 aKaJ,. 4aca, U3 KOTOPbIX 44 yaca coCTaBJ/sieT KOHTAKTHasl paboTta
CTyJZleHTa C nperno/aBaTtesieM (36 4acoB 3aHATHSA JIEKI[MOHHOTO THUIIA, 6 YACOB — I'PYNIIOBbie KOHCY/IbTAI[UH, 2 Yaca — MPOMEeXyTOYHbIH KOHTPOJIb
yCIeBaeMOoCTH ), 28 4acoB COCTAaBJISIET CAMOCTOSITE/IbHAsA paboTa y4allerocs.

7. BxoziHbIE TpeOOBaHUA JJ11 OCBOEHUS AUCLUILIMHBI (MOAY/14), Ipe/iBapUTe/bHbIE yCI0BUSI.

Jis1 Toro 4To6bl GOpMUPOBAHME JAHHOW KOMIIETEHIIMU ObIJI0 BO3MOXXHO, 00y4YalOIIUICSA [JOJIKEH:

3HaTh: TeOpeTUYECKHE U IPAKTUYECKHe OCHOBBI Pa3/IMYHbIX 06J1aCTeN XUMUH;

yMeTb: OPUEHTHPOBATbCA B COBPEMEHHOM JIUTepaType N0 XMMUH, IPUMEHATbh MHPOpPMalMOHHbIEe U KOMIbIOTEPHbIE TEXHOJIOTUU NPU MOUCKe
MHpopMalKU 0 pa3IUYHbIX 0COOEHHOCTSIX PA3BUTUSI XUMHUHU OT €€ UCTOKOB /10 HACTOSILIEr0 BpEMEeHH; BECTH JUCKYCCUU Ha TpodeccuoHalbHbIe
TEeMBI;

BJIa/IETh: OCHOBHBIMU XUMHUYECKUMHU TEOPUSIMHU, KOHLENIUSMY, 3aKOHAMH, IPUMEHSATb UX IPU PAaCCMOTPEHUHN UCTOPUKO-XUMUYECKHUX TPOBJIEM.

8. CozieprkaHue AUCHUIIMHBI (MOAYJIs), CTPYKTYPUPOBAHHOE 110 TEMaM.

B ToM yucne

HaumMeHoBaHHMe U cojep:xaHue pa3gesoB | Bcero

¥ TeM AUCHUILIMHBI (MOAY.IsA), (gachl) KoHTaKTHas pa6oTta (pa6oTa Bo B3auMoJelcTBHHU ¢ | CaMmocToATeIbHas
npenojasaresieM), 4achbl pa6ora oO6y4amwIinerocs,

dopma npomeKyTOYHOM aTTECTALUH MO Y3 HUX Yacebl

IMCHUIIMHE (MOAVJIIo) Y3 HUX




YuebHBIE Bcero E > Bcero
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Tema 1. XuMu4yeckre 3HaHUA B IPEBHOCTH. 5 2 2 3
Tema 2. AIXvUMHUYeCKUN IEPUOL. 7 4 4 3
Tema 3. CTaHOBJIEHWE XMMHUU KaK HAYKHU 6 2 1 3 3
Hooro Bpemenu (XVII-XVIII BB.).
Tema 4. BO3HUKHOBEHUE XUMHUUYECKOU 6 2 1 3 3
AaTOMUCTUKU W YTBepXK/JEeHUEe aTOMHO-
MOJIEKYJIIPHOTO YYEHHUS.
Ma 5. raHuy 4 U aHAJIUTUY 4
Tema 5. Heopra ecka aHa ecka 7 3 1 4 3
xuMud B XIX B. OTKpbITHE NTEPUOAAYECKOTO
3aKOHa.
Tema 6. Oprannueckas xumusd B XIX B. 7 3 1 4 3
Tema 7. PazButue ¢uU3WUECKON XUMHUMU B 12 8 1 9 3
XIX-XX cTos1eTUH.
Tema 8. OcCHOBHBIe HanpaBJIeHUS Pa3BUTHUA 14 10 1 11 3
XUMUU B XX CTOJIETHHU.
Tema 9. ’KeH1IMHBI B UCTOPUU XUMUM. 4 2 2 2




[IpoMexxyTo4Has aTTecTanus 3ayem 4 2|2 2

HToro 72 36 6 2 44 28

(*) nekuHOHHBIE KOHTPOJIbHBIE Pa60Thl, JIK), BXOAAT B Yachl JJeKIUH

CoaepxxaHue TeM:
Tema 1. XuMudeckre 3HaHUA B JpeBHOCTU. BBeseHune. cToprs XMMUU KaK 006J1aCTh XMMUYECKOW HAayKHW M 4acTb UCTOPHUU KYJbTYpHl. Posb
HMCTOPHUYECKOTO MOIX0/a B XUMUHU. [leprorsanus UCTOPUU XUMUHU.
McToKM XMMHUYECKOW MpaKTUKU. XUMUKO-NPpAKTH4YeCKHe 3HAHUS U peMecJeHHas TeXHUKa B /lpeBHeM Mupe (MeTa/LUIyprusi, KepaMHKa,
naporoMepus, dapMmanus, 6aab3aMUpPOBaHUE, CTPOUTEbHbIE MaTe-pUaJbl, OymMara, KpacKku).
Hatypdunocodckue yyenus apeBHocTH: B3risaabl Pasneca, AHakcuMeHa, AHakcu-MmaHzpa, epakiuTta, IlnatoHa, Apucrortens, JleBKumna,
JleMoKpUTa, INMUKypa U UX BJIHWSHHUE HA Pa3BUTHE XUMUHU.
Tema 2. AiXxUMUYeCKUU NIEPUOL,
2.1. T'peko-erunetckas anxumuga (II-1II BB. g0 H.3. - VII B. H.3.). CHHTe3 XMMHUKO-NIPAKTUYECKUX 3HAHUW E€rUNeTCKUX XPELOoB C IpedyecKoi
HaTypdunocopreid. OCHOBHbIE MPEACTABUTENU aJl€eKCAaHAPUNCKON aIXUMUHU.
Apab6ckasa anxumusa (VIII -XI BB. H.3.), ee pauuoHanu3M. HayyHble 1leHTpbl apabckoro xanudara. BugHelue npeacTaBUTENU apabCKOM
anxumuu (Ap-Pasu, ABulieHHa, [»xabup).
JlaTrHCcKas (eBporelickas) aJxuMus — peHOMEH Cpe/JHEBEKOBOM KYJbTYphl. BugHelmue npeacrtaButenu (Anbbept Benukuii, Pogxep bakoH,
Paiimyna Jlynnui, ApHoJibJ u3 Busisia HoBa, Bacunuit BasienTuH, Muxaua Maiiep u Ap.). CyIHOCTb eBpONeCKON aIXUMUYeCKON U/Ie0J0THU U
TpaAuLUi, BJUSHUE repMeTU3Ma. [IoNbITKU CTPYKTYPUPOBATH U paniioHaau3upoBaTh aaxuMmuio (XVII B., A.Jlu6aBuii, U.KyHkesn). [lossBiaeHue
NepBbIX Y4eOHbIX NOCOOUN U KadeJp XUMUU B YHUBEPCUTETAX.
2.2. UaTtpoxumus (XV-XVII BB.) Kak paljoHa/ibHOe NPOJO/KEeHHe aJxuMUU. [lapalesnbc, ero yueHue u nociaegonaTtenu. A.Cana, J.CuibBUi.
W.Ban 'eIbMOHT, cOYeTaHME HOBAaTOPCKUX U PeaKLIMOHHBIX BO33pEHUM.
OcHOBHBIE JOCTUKEHUS KeHIMH-aAXUMUKOB (KneonaTtpa, Mapusa Kontckasa, M. Mepapak u fip.).
Co3naHue TEXHOJIOTUH, ONpeAe/IMBLUIMX NYTH Pa3BUTHUS LIMBUIU3aLUHU (pa3BUTHE TEXHUYECKON XUMUH). [loslyuyeHHe coJiell, KUCJOT U Leslo4ei.
[TosiBnenue eBponeiicko 6ymaru (XI-XII BB.). PazButue creknogenus (XV B. - A. bBapoBbepo, XVII B. - I'. PaBeHckpodT, M.Mrosiep. U.KyHken).
N306peTeHue eBpomeiickoro ¢apdopa (3.B.pon Yupunxays u H. betrep, ocHoBaHue MeiiceHckol MaHydaKTypbl). Pa3sBUTHE TeXHUKH
MeTa/LIypruu; noJiydeHue 4yryHa U KOBKOU cTasu. [losiBjieHue mepBbIX CUCTEMATUYECKUX OMUCAHUM TEXHOJOTUNA XMMHUYECKUX MPOU3BO/CTB
(I'.bayap (unu Arpukosa), B.bupunryuuo, b. [lanuccy, A. Hepuy, XV-XVII BB.). U. P. '1ay6ep — afXMMUK U XUMUK-TEXHOJIOT.
Posib anxumuyeckoro nepuoza AJjis pa3BUTUSA XUMUHU.
Tema 3. CTaHOBJIeHUe XMUMHUU Kak Haykd HoBoro BpeMenu (XVII-XVIII BB.). BaxkHeiiirne oTKpbITUSA B 06J1acTU ecTecTBo3HaHus B XVI-XVII BB.
OpraHusanus nepBbIX HAy4YHbIX aKaJleMUU U 0611ecTB. [losiBIeHMe HayYHOW TEPUOAUKHU U ClleljUaJIU3UPOBAaHHOM, XMMUYeCKOW NEPUOSUKH.
MexaHU1IM3M 310XH Hay4yHOU peBositonud XVII B. U BOSBHUKHOBEHME HaydHON XMMUU. Bo3poxkaeHre aTOMUCTUYECKUX (KOPMYCKY-JISIPUCTCKHUX)
B0O33peHUi B pabortax P.JlekapTa, II. [accenay, P.boins, U.HetoToHa, M.B.JlTomoHocoBa B XVII-XVIII BB.
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[Ipo6s1eMa reHe3rca CBOMCTB BellleCTB U ee pelieHUe B TpyAax P. Boisisa. Havyano akcnepuMeHTa/lbHOM XMMUU (aHA/IM3-CUHTE3). 3apoxKJeHue
KayeCTBEHHOI'0 XUMHUYECKOTO aHaIu3a.

H3yyenue npoueccoB okucaeHus u ropenus B XVII B. (2K.Peit., P.I'yk, [lxx. MalioB). @opMmupoBaHue kKoHlennuu ropenus [llltanem. @ioructon
Y ero KpyroBopoT B IpHpo/ie. 3HaueHue TeopuHr $JIOrMCTOHA.

Pa3BruTHe MeTOLOB KayeCTBEHHOTO U KoJsindecTBeHHOro aHasu3a B XVIII B. Co3zaHue yyeHUS O XMMHUYECKHUX peaKTHUBax. MccienoBaHus
K.llleene, T.beprmana, C.A.Maprrpada.

O mousATUHU «XuMHUsI» B yueoHukax XVII-XVIII BB. (H.J/lepesp, H./lemepuy, I'.Telixmeiiep, I.Byprase). 3apoxaeHre npeAcTaBJeHUH 0 XUMUYECKOM
CPOJCTBE.

[leprog nHeBMaTU4Yeckor xuMuUM. [lestenbHocTb [pk.baska, I'KaBenauiua, [x.Ilpuctau, K.llleese mo oTKpBITUIO U U3YYEHHUIO T'a30B; UX POJIb B
NO/IrOTOBKEe XWUMHUYeCcKoN peBositonuu A.Jl.JlaBya3be. JKciepMMeHTa/lbHble HCCaeloBaHus JlaBya3be; HUCIIPOBEPXKeHHE Teopur (PpJIOTUCTOHA;
OCHOBaHMEe KHUCJIOPOAHOU Teopuu. [lepBble MOMBITKM BBeJEeHUS XUMHUYECKOW HOMEHKJIATYpbl. YUYeHHe O MPOCThbIX TesaX. JJieMeHTapu3M
«HOBOT'0 TUIIA».

Tema 4. Bo3HHKHOBEHME XMMUYECKOW aTOMUCTUKU U yTBEPKJEHHUE aTOMHO-MOJIEKYJISIPHOTO YYEeHHUS.

3aKOH NOCTOAHCTBA cocTaBa. [lonemuka Mmexay beproJnie u [Ipycrom.

3apoxkZeHrue XMMUYeCKOM aTOMUCTUKHU (Ha OCHOBE COeJJMHEHUsI KOPMYCKYJISIPHbIX TEOPUM, B TOM YMCJie aHTUYHOW aTOMUCTUKH, U KOHLENIUU
asieMeHTapusMa A.Jl.JlaByasbe). k. [laabTOH U ero ucciaenoBanus atMmochepbl. OTKpbITHUE 3aKOHA NMPOCTHIX KPATHbIX OTHOILIEHUW. ATOMHbIE
Beca /Ix.JlasnbToHA, "ci0KHbIe aTOMbI'. OCHOBHBIE IIOJIOXKEHHUS XUMHUYeC-KOM aTOMUCTHUKH.

PoxzieHue nepBoil Hay4YHOW rUnoTe3bl XUMHUUYecKOU cBAA3U (Hauy.XIX B.). OTKpbITHE XUMHUYECKOT0 JAEHUCTBUSA 3JIEKTPUYECKOro Toka. PaboThl I
JlaBu u W.4. Bepuenuyca, AyaaucTuyeckas TeOpHUs.

3akoH 06bEMHBIX OoTHOLeHUM rasoB ([eit-Jltoccak). ['mnore3a ABorajpo. Kpusuc MOHATHUS aTOMHBIX BECOB U KOHLENIUS 3KBUBAJIEHTOB
Yy.I'BostactoHa.

3akoH [lrosioura u I1tu. Usomopdusm (3.Mutuepsinx). HoBas Tabsmiia aTOMHbIX BecoB bepiiesnyca.

[lToHaTus 06 aToMe, MoJieKyJe U 3KBHUBasieHTe, BBeZleHHbIe O.JlopaHom u lll.2Kepapom. BeiBog, [I.U.MeH/jesieeBbIM MaTeMaTU4YeCKOH GOpPMYJIbl
JUIsl omlpefiesieHUs] MOJIEKYJISIPHOTO Beca ra3o00pa3HbIX BEIECTB MO HUX OTHOCUTEeJbHOW maoTHOCTH (1856). Paborhl C.KanHunuapo mno
onpeJieJIEHUI0 aTOMHBIX BECOB M YCTAaHOBJIEHUIO GOPMYJ1 HEOpraHM4YecKux coefijuHeHui (1858).

MexayHapoiHbli KoHrpecc xuMUKOB B KapJsicpys (1860). Ero ocHOBHbIEe pellleHUMS MU OKOHYAaHHE CIOPOB O MOHATHUSX aTOM, MOJIEKYJIA,
3KBUBaJIEHT. YKpeIJIeHUEe NpeACTaBJIeHUN 06 aTOMax U MOJIEKyJIax.

Tema 5. Heopranuveckas u aHanutudeckasd xuMus B XIX B. OTKpbITHe NEPUOJUYECKOTO 3aKOHA. YCIeXyu HeOpraHU4ecKkod XMMHUU B NepBOU
nosioBrHe XIX Beka: OTKPBITHSI HOBbIX 3JIEMEHTOB, U3y4YeHHUE MUHepPaJoB U T.J. [lepBble MONBITKU cUcTeMaTHU3al UK 3jieMeHTOB (lllaHKypTya,
Heronanp, [le6e-perinep, Opsuur, Jl.Meiep). J.M.MeHzaeneeB u ero JeaTeqabHOCTb. OTkpbiTHe [lepuo-audyeckoro 3akoHa (1869-1871),
npeJiCKa3aHUe CBOMCTB ellle He OTKpPBIThIX 3JieMeHTOB. McnpaByiieHue aTOMHBIX BecoB. OTKpbITUE Ta/l/IUA, CKaHAWsA, TepMaHud U NpU3HaHUe
[leproinyecKoro 3aKoHa; ero pa3sBuTHe (OTKPbITHUE JIJAHTAHOU/|0B, UHEPT-HbIX FAa30B, aKTUHOU/0B).



CreKTpOCKONMYECKOEe OTKPbITME HOBBIX XUMHWYECKUX 3J1€eMEHTOB. 3aBeplleHHe MCCAe[O0BaHUs TpyINNbl peJKO3eMeJbHbIX 3JeMEHTOB.
[IpoMbllieHHOEe mosiyyeHue anoMUHUA. Co3ZjaHMe cHenyasbHbIX CIJIa-BOB. HoBble MeTOJbl MOJY4YeHUS COJIEH, KHUCJAOT W Iiesiouen
(IpOM3BOACTBO CEPHOU KUCAOThI OT KKAMEPHOTO» 10 KOHTAKTHOTO CIIOCOO0B; coia — pa3BUTHe criocoba H.J/le-6s1aHa, MmeTof 3. CoibBe).

Tema 6. Opranudeckas xumuda B XIX B. PoxxeHne KiaccMuyecKor TEOPUM XMMHYECKOTO CTpoeHHs. BOSHUKHOBeHHE y4eHUs O BaJIeHTHOCTH:
B3rsAbl J.Ppankiangaa, A.Kekyne. HoBas xumu-yeckass Teopusi A.Kynepa. Pa6otbl Konbb6e. Co3aHue TEOPHUU CTPOEHUSI OpPraHUYEeCcKUX
coeguHeHui (A.M.Bytiiepos, 1861), ee pasBuTHe B Tpyaax byTyiepoBa u ero yuye-HukoB (B.B.MapKOBHMKOB — yuyeHHe O B3a-UMHOM BJIMSIHUU
aToMoB, A.M.3alineB u ap.).

Bo3HUKHOBeHHE cTepeoxWMHUHU. [lacTep: OTKpbITHUE MOJIEKYJSIPHOW acCUMMETpPHUU. Mess TeTpasApHUYHOCTU aTOMa yI/epoJa, 3aBepliarolias
KJIACCUYECKYI0 TeopHI0 cTpoeHus: runoTessl J.IBauTt-I'odda u XK.Jle bensa (1874).

Hayaso akTuBHOro BHeJpeHUs (PU3UYECKHUX METOJO0B HCCJe[OBaHHS BeElleCTB B OPraHUYECKYI XUMHUIO ISl ONpeJieJleHUs] UX CTPOEeHUSs
(onTuYeckas CIeKTPOCKOMNUS, TOJSIPUMETPUS U JIp.).

JlocTukeHUs1 opraHuyeckoro cuHTesa (BTopas noJ.XIX B.). Pa3BuTue MeTO/10B IpenapaTUBHOTO OpraHU4ecKoro cuHTe3a. M.bepTJio u ero uzaeu
TOTAJIbHOT'O CMHTe3a. Pa3BUTHE CUHTETUUYECKUX METO/I0B, OCHO-BaHHbIX Ha BOCCTAHOBJIEHUHU, OKHcaeHUH, KoHJeHcanuu ([.Kosab6e, lI.Bropy,
A.Baiiep, lI.®pu-aens u ap.). CTaHOBJIeHHE TPOMBIIIJIEHHOTO CUHTEe3a. U3yueHre XMMUYEeCKOTr0 CTPOEHHUS IPUPOIHBIX KpacUTe el U UX CUHTE3
(anu3zapuH, uHauro, nypnyp - A.bailiep u ero mkoJsia). CHHTe3 KpacuTesed HOBOro Tumna (aHUJMHOBBIE, a3okpacuTesu - AlopmaH u ero
mkosa). [louck u cuHTe3 B3pbiBUaThIX BelllecTB (A.HobGesb u ap.).

Tema 7. PazButue Ppusudyecko xuMmuu B XIX-XX cTosieTuu. O MOHATUH W 33jJa4ax ¢usnveckorl xuMHUU. [losiBjieHUe TepMUHA. BaxkHel1ue
OTKPBITUS QU3IUKO-XUMHUYECKUX sIBJIEHUH, OTHOCSILUXCS K mepuoAy Ao Hadasa XIX Beka: Tpyabl Jx.biaka, A.Jl.JlaByasbe u [l.Jlansiaca u ap.
M.B.JlomonocoB (XVIII B.) 1 npenojjaBanue ¢U3NUECKON XUMUM; €ro Hay4YHbIA BKJaJ, B U3yYeHUE COJIEBbIX PACTBOPOB; U/lesl CYleCTBOBAHHUSA
abCoJIIDTHOTO HyJ/Il TEMIEepaTyphl.

PacugeTt ¢pusnueckot xuMuu Bo BTopoi nosioBuHe XIX Beka (pabotsl A.Bant-I'odpda, C.Appenuyca, B.OcTBasbga). Pu3anko-xvuMuiecKas 1MIKoJjaa
B.OctBanbaa npu JleknuurckoM yHuBepcuteTe (1880-bie rr.) v Hay4dHbIM LeHTp (Pusuko-xuMudyeckuit UHCTUTYT, 1898). ®opmupoBaHue
dU3MYeCcKON XUMHUU KaK CaMOCTOSITeJIbHOM 06/1acTH 3HaHUS BO BTOpou nosioBuHe XIX Beka. MHCTUTYLMOHA/NbHOE 0popMJIeHHE 3TOW HAYKU
(yuebHble kadeaphl, cClieUaJIU3UPOBAHHbIE UHCTUTYThI), IOSIBJIEHUE NEPBbIX yUEOHBIX NOCOOUM, MEPUOJUIECKHX U3JaHUM.

Tepmoxumusga. HabusroleHUsI MOJOXKHUTENbHBIX U OTPUIATENbHBIX TeMa0BbIX 3pdeKkToB xumuueckoro BaaumogeictBus (XVIII B.). [lepBblie
KaJIoOpuMeTpbl. BBeJleHHe NMOHATHS TEMJIOEMKOCTH W TemaoThl maaBieHus (/x.biask.). ObpatumocTs TemnoBoro a¢dekra (A.Jl.JlaByassbe,
[1.Jlannac). 3akoH aToMHoM TensioeMkocTH ([1.JtosnouHr u A.IlTy, 1819). Hayano popMupoBaHUS TEPMOXUMUHN KaK CaMOCTOSITEJIbHOI'O HAYYHOTO
HanpaBseHus uccaegoBaHuil (I.T'ecc, 1830-1850). TensioBbie 3dpPeKTh KaKk Mepa XUMUYECKOT'0 CpPoACTBaA. [IpUHIUI MaKCHMaJbHOW paboThI
(l0.Tomcen, M.BepT.10, 1854-1869) u ero kputuka. TepmoxuMuyeckre 3akoHbl M.bepTsio (1879). YcoBeplieHCTBOBaHHWE KaJIOPUMETPOB KakK
ocHoBa nporpecca TepmoxumMuu ([1.daBp u U.3unnbepman, P.byHnseH, M.beptso). Onpenenenve B.®.JIyrUHUHBIM TEMJIOT CropaHHs Pa3HbIX
KJIACCOB XMMHUY€eCKUX COeJUHEHUH; pa3paboTKa UM METOAMK U NIPUOOPOB TEPMOXUMHUUYECKUX U3MEPEHUH.

TepMoxrUMUS KaK 9KCIepMMeHTa/IbHasA 6a3a TepMOJUHAMUKH.

XuMuyeckasg TepMoauHaMuKa. OCHOBaHHE TepMOJHWHAMHUKHM KaK y4eHHUS O CIIOCOOHOCTHU TeIJIOThl MPOU3BOJAUTH MeXaHHUYEeCKYH paboTy.
C.KapHo U ero TepMoiMHaMHU4YeCKUIM MeTO/,. YCTaHOBJIEHUE 3aKOHA coXpaHeHUs aHepruu. Pab6otsl P.Kiay3uyca, B. TomMmcoHa.
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[IpuMeHeHNe TepMOJWHAMHUUYECKOTO MeToJa K XMMHUYeCKUM nponeccaM. Pa6otel A.®.'opctmana. [IpescTraBienre o cBOGOJHOM U CBA3aHHOM
xuMmuuecko sHepruu ([.T'eabmrosbu, 1882). O06begrHeHUe Ha 6a3e TEPMOJAUHAMUKHU TEPMOXUMHUH, 3JEKTPOXUMUM, TEOPUU XUMHYECKUX
paBHOBecuil W xuMudeckoro cpozctBa (A.I'Bant-T'odd, 1884-1887). TepmoauHamuyeckas cuctema /xk.Y.I'm66ca (1876-1878). llonarue
XUMUUYECKOT0 NMOTeHIMasa U npaBuJa ¢as.

OcBoeHMe XMMUYECKOW TepMOJUHAMUKON HOBBIX 00'bEKTOB UccCaeA0BaHUN Ha pybexe XIX-XX BB.: pab6otsl M.IlnaHka, I1./ltorema, B.HepHcra.
MeTop aktuBHOcTel ([x.JIptorc, H.breppywm, 1918, [1.[le6ait, 1924). «TensioBas TeopeMa» HepHcta (1906). DopmynupoBka M.[lnanka (1911).
[lepexon OT TepMOAMHAMUKHN PAaBHOBECHBIX NPOLIECCOB K TEPMOJJMHAMUKe HeoOpa-TUMbIX. O61iMe npeacTaBaeHus 06 uctokax (MK.B.XK.Pypre,
A.®uk, HaBbe 1 CTOKC) 1 pOpMUPOBAHKUU TEPMOJUHAMUKY HEPABHO-BeCHBIX MporeccoB. CooTHo1eHUs B3auMHocTH OHcarepa (1931).

PaboTbl OproccenbCKOW LIKOJIBI TEPMOJAU-HaMUKHU. TepMoAMHaMUyecKass TeOpUsl XUMMHYeCKOro cpofcrBa B TpakToBke T.nel/lonze. Bxuag
W.P.I[lpurokHa B TepMOJAUHAMUKY HeOOpaTHMBIX MpolleccoB (TeopeMa W KpuTepui [lpurokuHa, 1950-bie rr.). Co3gaHue  KOHIEMIUHU
JIUCCUNIATUBHBIX CTPYKTYp. PazpaboTka Mozenu «oproccenssTopa»(1968), craBiuiero oCHOBOM AJisi U3y4YeHUsI XUMUYECKUX OCLIUJIJISITOPOB.
UccnenoBaHus KoJiebaTesbHbIX peakiui. OTkpbiThe peakuui B XIX B. (I®exnep, 1828, x.I'epmenn, 1833, P.Jluseranr u ap.). Pa6oTbl
@.®.Pynre u B.OctBanbpa. fdeiiku Penes-bBenapa. Pa6otbl Bpesa (1921). K ucropuu peakuuu besnoycoBa-Ka6otunckoro (1950-60-bie).
H3yyenue apyrux ociiuanssTopoB: bpesi-J/lu6asckoro, bpurrca-Payepa.

Teopusi pactBopoB. Pa3zpaboTka xuMudeckod Teopuu pactBopoB (K.JI.beptosne; B3arasabl ['HM.['ecca u A.CeHT-Knep /leBusis; paboThbl
AN .MenpgeneeBa, 1865-1887). dusuueckas Teopus pactBopoB. PaboTsl A.I'BauT-I'odpda no o6bsicHeHHIO ABJIEHUH O0CMOcCa U 3aKOHOB Payuss,
CO3/laHHe UM KOJIM-4eCTBEHHOW TeOpUH pa36aByieHHbIX pacTBOpoB (1885-1889). BaxxHocTh paboT fA.I'BanTt-I'odda A 060cHOBAHUS TEOPUHU
3JIEKTPOJIMTHYECKOM Arcconuanuu C.AppeHuyca.

Teopus 3JIeKTPOJUTHUYECKOH AMCCOLMALMU U yrAy6/AeHHe 3HaHUM 0 MpUpoJe KUCIOT U OCHOBaHUM. Pa6oTel B.OcTBanbja, M.H.Bpencresa,
[ H.J/Iprouca.

KoppektupoBka Teopuu Appenuyca. Co3jaHue TEOPUM CUJIbHBIX 3JIEKTPOJUTOB. HOBble Mojie/ibHbIE MpeEJCTaBJEHUSI O paclpejie/leHUU U
B3aUMO/IeNCTBMU HOHOB B pacTBopax (M.bopH, K.®asHc, JI.OHcarep u Ap.).

XuMuyeckass KMHeTUKa. Pa3BuTHe npejcTaBJeHHUU O CKOPOCTAX XMMHUYeCKMX peakuui. OCHOBHBbIE 3Talbl Pa3BUTUSA KUHETHUKH Jo 1864 T.
[IpeacraBieHue o npsAMbIX U 06paTHBIX peakuusax (K.beptose, 1803). PaBHOBecHe Kak AUHAMUYeCKUU npolecc. MaTeMaTU4YeCKOe BbIpaXKeHUE
CKOPOCTU XuMHYecKkor peakuuu (JI.Buabrenbmu, 1850). OcHoBHOM mocTysiaT xuMudeckont kKuHeTuku (K.['yabaoepr, [1.Baare, 1864).

[loHsATHE KOHCTAHThI CKOPOCTH peakluu, xuMuueckas guHamuka (f.I.Bant-T'odpd, 1884). TeMnepaTypHass 3aBUCHUMOCTb CKOPOCTH peaKIUU
(C.AppeHuyc, 1889).

Pa3BuTue npeacTaBIeHHUHN 06 3/ieMeHTApPHbBIX aKTaX XUMHUYECKUX B3auMojieicTBUM. Teopus coyaapenuit (Tpaytu, 1916, B.Mak-JIbtouc, 1918).
Teopus abCcoNIOTHBIX CKOPOCTEN peaKLuii, MIOHATHE aKTUBUpPOBaHHOTrO KoMIiekca ([.Oupunr, 1935, M.3Banc, M.I[lossiny, 1935).

PazBuTue y4yeHus o nenHbix nponeccax. OOHapyKeHHe KpPUTHYeCKUX NapaMeTpoB xuMHyeckux peakuud B XIX B. IlepekucHas Teopus
okucaenus (A.H.bax, I.Dursiep). PazBuTue $oTOXMMHUUYECKUX NpeAcTa-BjeHHMM Ha pyoOexe XIX-XX BB. PoToxumuyeckui 3akoH IllTapka-
JiiHwTelHa (1908-1912). [lonsiTUE KBAaHTOBOIO Bbixo/a. llenHast Teopus ckopocTelt poToxuMudeckux peakyui M.bogenureiina (1913). Ugesa
y4acTHUsl paJiKaJioB B 1enHbIX npoueccax (M.XpuctuanceH, 1921-1928). Co3naHue Teopuu pa3BeTBJIEHHBIX HenHbIx peakiuii (H.H.CemeHoB,
1926-1928, C.XunmennByn, 1928). Ee pa3putue mkosiont H.H.CeMeHoBa.
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WcTopus kaTanusa. KpusucHble TOYKM MCTOPMM KaTanusa. W.f.Bepuenmyc M 3apoxjeHde KaTajusa (mepBas MeTadu3MdecKas Teopus
katasnu3a, 1835). PaspaboTka ¢u3nUecKOd U XUMUYECKOW TeOopui KaTasiu3a. KMHeTHYeCKUMN acneKT KaTaJUTUYeCKUX siBJeHUH (paboThl
B.OctBasnbga U ero umkoJbl). Teopus NpPOMEXKYTOYHbIX COeJUHEHUH. AKTHBHble LeHTpbl KaTanuza (X.Teisiop, 1926). PaspaboTka
A.BanaHAUHBIM MYJbTHUIJIETHOU Teopuu (1929). Teopus aHcamb1el. yieKTpoHHAs Teopus KaTanusa (Xaydoe, BosbkeHutelH, 1960).

Tema 8. OcHOBHble HampaBJ/ieHUs pa3BUTUSA XUMHUU B XX cToseTHU. BO3HUKHOBeHHE pajuoXUMHU. OTKpBITHE pPaJMOAKTUBHOCTH.
UccnepoBanus M. CkiogoBckod u Il Kioopu, OTKpbITUE HOBBIX paJJUOAKTHUBHBIX 3j7eMeHTOB. Pa6oTel 3.Pesepdoppa u @.Copau.
PaguoakTuBHOCTD U [lepuoguyecknii 3aKoH.

Bo3HUKHOBEHHE U Pa3BUTHE XUMUH BbICOKOMOJIEKYJISIPHBIX COeIMHEHUN. Mi3yueHue NpUPOAHBIX MOJHMMEPOB, MOsIBJIEHHE NpPeJCTaBJIEHUN O
MaKpoMoJieKyJiax. Pa3aBUTHe TeopeTHYeCKUX NMpeACTaBIeHUH, U3y4eHUe CBOMCTB, CHHTE3bI noiuMepoB. [IpeacTaBieHns o cTpoeHUH, popMe U
du3nveckor «ymnakoBKe» MmoiuMepHbIX Mosiekysa ([.Itayguurep, 'Mapk). O6umasa Teopus noauMmepusanuu ([1.dgopu). CTepeoperynspHas
nosuMmepusauus (K.Luraep, [x.HatTa, A.A.KopoTkos, b./losironock). [IpoMbliiieHHbIA CHHTE3 NOJUMepPOB B XX B.

N3yyeHue OHOJIOTMYECKHM aKTUBHbIX coefUHeHUW. OTKpbITUE U H3y4yeHHe BUTAMHUHOB, aHTHUOMOTHUKOB, 0eJIKOB, HYKJEWHOBBIX KHUCJOT,
dbepMeHTOB U T.A. Pa3BUTHe TeopeTUUYECKHUX NPEACTABJIEHUN B OpPraHMYeCKOM XMMHUU (KOHPOPMAIMOHHBIA aHa/Ju3, TayTOMepUs U T.A.).
BaxkHel1ass ocO6eHHOCTb - "OGUoJsiorM4yecKas", 6UoopraHuyecKasl HalpaBJeHHOCTb (M3yyeHHe POTOCHHTEe3a, OHUOIHEPTeTHUKH, XUMHUYECKUX
OCHOB XM3HH, paclinPpoBKa reHETUYECKOT'0 KO/, CO3/IaHHe HOBbIX JIEKAaPCTB U U3yYeHUe MexaHU3Ma UX JeUCTBUS U T.[1.).

PasBuTue mnpejcTaB/eHHN O XMMHUYECKOU CBsI3U. XuMHUYeckoe cpoAacTBo (Hau.XIX B.), yueHHe o0 mnapuuajbHbiX BasieHTHOCTsx (W.Tuie).
KoopauHanvoHHas Teopusi BepHepa. OTKpbITHE 3JIeKTPOHA U BO3pOXK/JeHUe HAeUu ajeKTpocTaTuyecko cBsa3u (k.. Tomcon, U.lllTapk).
JJIeKTpOHHbIE NMpejcTaBaeHus1 0 BajeHTHOCTH (P.A6err, I'Bogsiengep). Cno-co6HOCTh K MOHU3ALMU U CPOJACTBO K 3JIEKTPOHY. Teopus aToMa
H.Bopa u ocHoBbIBawivecs Ha Hed Teopuu xumuueckod cBsisu (B.Koccenb, I'.JIbtouc, 1916; U.JIaurmiop, 1919). KBaHTOBO-xMMUYeCKUE
npejcTaBJeHUs B TeOpUU XUMUUeCcKoH cBa3u (MeToabl MO, JIKAO u ux kom6uHanuu; P.MannukeH, P.Xopodman u ap.). Uaes o6pa3oBaHus nu-
KOMILJIEKCOB. OTKpbITHE MU-KOMIIJIEKCHBIX COeJUHEHU.

HoBble HanpaBieHus xuMuu B XX CTOJIETHMH, HOBbIE NMOAXO/Jbl K U3y4eHUI0 BellecTBa. CynpaMoJsieKy/isspHas XUMHUS, 3JIeMEHTOOpPraHnu4ecKas
XUMUS, U3yUYeHHe HOBBIX KJAcCOB U cocTOosiHUM BeuiecTBa (pysnepensnl, BTCII u gp.), u3yyeHHe BeLeCTB B 3KCTPEMa/IbHbIX U KPUTHUYECKUX
COCTOSIHUAX (Jla3epHasi XUMUS, pajiMallMOHHasA xuMus, xuMus BeimecTB npu CB/l, kpuoxumusi). Pa3BUTHe TeOpeTHUYECKUX M PaCYETHBIX
MeToZi0B (B yacTHOocTH, QSAR). KoMmnbioTepHOe MoJe/NUpOBaHUE KaK MeTOJ, UCCJeloBaHUS (pacueTHOe BOCCO3JjaHUEe CHUCTEMBbI, WU ee
CBOUCTB). Bo3pacTaHue po/id UHCTPYMEeHTa/bHbIX METO/I0B UCCAEI0BAHUS U CUHTE3a BellleCTB. KoJlJIeKTUBHbBIN XapaKTep COBPEMEHHOW HAYKH.
XuMus B cUCTeMe ecTeCTBeHHbIX HayK B XXI cTosieTnu (B3aMMOCBS3b C IPYTUMU AUCHUIIJIMHAMU €CTECTBEHHOTO LIUKJIA; TeHJeHLIUs NOCAeJHUX
JleCSITUJIeTUHN — TOUKU HauboJiee 6bICTPOTO POCTA HA CThIKE HAYK, MEeXJUCLUIIJINHAPHbIE HUCCIeI0BaHus ).

HanuoHanbHble U MeX/yHapoHble opranusanuu XuMukoB (P®X0-BX0-PX0, AXO, UIOTIAK u ap.).

Tema 9. )KeHIIMHBI B UCTOPHUU XUMUH. JI[peBHUN MHUP U KeHIMHBI. JKeHIIUHbI Y UCTOKOB alxUMUHU. CpeHEeBEeKOBbe U 3m0xXa Bo3poxaeHus:
JlesITeJIbHOCTb YYeHbIX JJaM B 00J1aCTH U3y4YeHHUs TpaHCMyTalMuu MeTa/ioB U chimia medica (X. ¢on BunreH, npuHuecca AuHa /laTckas u ee
«KpPYKOK y4yeHbIx Aam», [I.Jletd, AM.lurnepux u gp.). Arxumudeckuit peHeccanc (XVII B.). XVIII Bek: yyeHble KeHILUHbBI apUCTOKPATUU-UYECKUX
caJIoHOB (Mapku3a Ao lllaT/ie), HOMOIHHKIBI B J1Ja6OpaTOPHUSX, UX POJib B paCIPOCTPAaHEHUHU UJel «kHOBOU XUMUU» (fesaTebHOCTh M.A. [1o/1b3-
JlaByasbe, K.Ilukapge v ap.) HesaBucumeblie ucciaenoBaTesbHUllbl XVIII - nepBoil mosio-BuHbI XIX BB. ®opMUpOBaHME NMEPBOM TeHepaluu
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npodeccuoHaNMbHBIX KeHIUH-XUMUKOB (P.Jl.bogau, 3.C.Pudapac, A.®.Boakosa, 1).B.JlepmoHTOBa M Ap.). 3aC/AYyTH XKEHIUH B PaA3JHUYHBIX
ob6sactax xuMuu B 20 Beke (gesaTenbHocTb X.Bpykc, 3.I'teauy, M.CkinoaoBckas-Kiopu, U.)Konuno-Kiopuy, K.lllambe, J1.MeliTHep; K.A.Jloucaeiin, .
KpoydyT-XomxkuH, P.Opankaun, M.J.MenTteH, A.MoHaT u 1ip.)

8. O6pasoBaTe/ibHbIE TEXHOJIOTUHU

- MyJIbTUMEIUMHOE CONIPOBOXAEHHUE JIEKIUH;

- MCII0JIb30BaHHeE CPE/ICTB JUCTAHIIMOHHOTO COMPOBOXKAEHUs yueOHOro npolecca (CailT, 3JleKTpOHHAs oYTa);

- mpenojaBaHue JUCHUIIMH B pOpMe aBTOPCKHUX KYpCOB IO INpOrpaMMaM, COCTABJIEHHbIM Ha OCHOBE Pe3yJIbTaTOB MCCAeJ0BAaHUN HAY4YHbBIX
mkoJs1 MI'Y u 3apyb6ekHOM MPaKTUKH.

9. YyebHO-MeTOLUYECKHE MaTepHaJibl [Jis CAMOCTOATEJbHOW paboThl 110 AUCHUIIMHE (MOAYJIIO):

1. MuttoBa U.{., CamoisioB A.M. HcTtopusi XuMUHM C ApeBHEWIIMX BpeMeH A0 KoHLa XX Beka: ydyeOHoe mocobue. T.1-2. Jlosronpy/aHblIi:
HUutesnexkt, 2009-2012.

2. Bceobuas uctopus xumuu. B 4-x kuurax. M.Hayka. 1981-1992

3. CosioBbeB 10. U., Tpudonos /.H., lllamun A.H. PazBuTue xumuu B XX ctosietuu. M., 1985.

4. baym E.A., boraTtoBa T.B. Oyepku no UCTOPUU Ba)KHEWIINX XUMUYECKHUX OTKPBITUM U TeOpUU. YuebHO-MeToAuYecKas pa3paborka. U.2. M.:
U3p-Bo «Ilepo», 2017.

5. baym E.A., boraToBa T.B. Ouepku Mo UCTOPHUM BaXKHEHUIIUX XUMHUYECKUX OTKPBITUHA M TeOpUU. YyeOHO-MeToau4YecKass pa3dpaboTrka. Y.1. M.:
U3p-Bo «Ilepox», 2018.

6. JKeHIIMHBI-XUMUKH: OMorpadudeckuil IOpTpeT, BKJIa/, B 06pa3oBaHUe U HayKy, mpusHaHue. M.: flnyc-K, 2013

7. Miiller I. A history of thermodynamics: the doctrine of energy and entropy. Berlin : Springer, 2007

8. Principe L. The secrets of alchemy. Chicago: Univ. of Chicago Press, 2013

10. PecypcHoe obecneyeHue:
e [lepeyeHb OCHOBHOM M BCIOMOTATe/JIbHON y4eO6HOM INTepaTyphbl KO BCEMY KYpCY
Co Bcex koMnboTepoB MI'Y opraHu3oBaH JOCTYII K NOJHBIM TEKCTAaM Hay4HBIX XKYPHAJIOB U KHUT Ha PYCCKOM U UHOCTPAHHBIX SI3bIKaX.

JocTyn oTKphIT 1o IP-aipecaMm, IOTMH ¥ apoJib He TpebyroTcs: http: //nbmgu.ru/

OcHOBHas JiuTEepaTypa

1. KoHCeKT JIeKIui

2. duryposckuit H.A. UcTtopus xumuu. M., 1979

3. ConoBobeB 0. U., Tpudonos /I.H., lllamuu A.H. PazButue xumuu B XX ctosetuu. M., 1985.

Jono/THUTE/IbHASA JINTEPATypPa
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[llamuu A.H. UcTtopusi buoopranmyeckou xumuu. T. 1-3.

[llamuu A.H. UcTtopus xumuu 6eska. M.: Hayka, 1977.

Amutpues U.C., Cemenos C.I'. KBaHTOBas xuMus, ee npouuioe U Hactosee. M., 1980
CosioBbeB 10.M. Ouepku 1o uctopuu prusndecko XuMuu.M.1964

W3 nctopuu katanusa. Jlroau, cooweitus, mkoJsl / [log pen. B.Jl.Kanbnepa. M., Kansuc, 2005.

[Ipuroxun U., Kongenyau /l. CoBpeMeHHas TepMoJuHaMuKa. OT TeIJIOBBIX JBUTraTesed 0 JUCCUIIAaTUBHBIX CTPYKTYp. M., Mup, 2002
BrikoB I'.B. UcTopus opranndyeckor xuMuu. M.: Xumus, 1976

NoUulAE W =

[lepeyeHp MHPOPMALMOHHBIX TEXHOJIOTUM, HCIOJb3yeMBIX INPHU OCYLIEeCTBJEHUM 00pa30BaTeJbHOTO Ipolecca, BKJAKYasd NpPOrpaMMHOe
obecrneyeHue, MHPOpPMaIMOHHbIE CIIPAaBOYHbIe CUCTEMBI (IPU HEOOXOAMMOCTH): UCMOJIb30BaHUE CPEJCTB JUCTAHLIMOHHOTO CONPOBOX/AEHUS
y4e6HOro npolecca 1 MyJbTUMeJUUHbBIX TEXHOJOTUHM Ha JIeKLUSX.

. Onucanve MaTepHUaIbHO-TEXHUYECKOH 6a3bl.

. 3aHATUS IPOBOJSATCS B ayAUTOPHUSX, OCHAILIEHHBIX TEPCOHAIbHBIM KOMIBIOTEPOM U MYJIbTUMEAUNHBIM IPOEKTOPOM.
11. fI3bik npenojaBaHus — pyCCKUH

12. [IpennogaBaTenu:

1. K.x.H., foueHT boratoBa TaTbsiHa BuTanbeBHa, kadepa prU3MIeCKON XMMUU XUMUYecKoro ¢akybTeTa MI'Y
2. K.X.H., C.H.coTp. baym EsieHa AHaTo/1beBHa, kadegpa GU3uIeCKOM XMMUU XUMUYecKoro ¢pakyabteta MI'Y

®OoHABI OLIEHOYHBIX CPEACTB, HE06X0AMMbIe /ISl OLLeHKH pe3y/IbTaTOB 00yYeHus

O6pasLpbl OLEHOYHBIX CPeACTB JJIf TeKyIlero KOHTPOJIA YCBOEHMSA MaTepHasa M NPOMEeXYTOYHOM aTTecTallMu - 3adeTta. Ha 3adverte
IIpOBepsIeTCs AOCTHXKEeHUE pe3yJIbTaTOB 00y4eHUs], IepeuyrCcIeHHbIX B I1.5.

[IpyMepsI BONPOCOB M 334a4 /151 KOHTPOJIbHBIX paGoT

J1l TeKyliero KOHTPOJISI yCIEeBAEMOCTH UCHOJIb3YIOTCS HeOOJIbUINE JIEKIIMOHHbIE KOHTPOJIbHbIe paboThl (10-15 MHUHYT B KOHIE JIEKLIUH),
IIpUMepbl BONIPOCOB [JIs TAKUX paboT:

e B kakux peMecsax [JpeBHOCTH MCHOJb30BaJUCh oOpraHudeckue BellecTtBa? [lepeunciute peMecsia U TNpUBEJUTe IPUMepPHI
COOTBETCTBYIOLIUX OPraHUYeCKHUX BelleCTB.

e Krto 13 HatypduaocodpoB ApeBHOCTH pacCMaTprBaJl B KaueCTBe IlepBOHavasa a) BoAy, 6) BO3AyX?

e YKaKUTe OCHOBHbIE BeXHU B Pa3BUTHUHU NIpeJcTaBJeHUl o ropeHuu BelecTs B XVII- XVIII Bekax.

e B ueM cyuiHocTh Teopuu ¢puorucroHa? Kto ee aBTop? B ueM cyThb Kpu3uca Teopuu GpJiorucrToHa?
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e [lepeyucinTe NONBITKA CUCTEMATU3AL MU XUMHUYECKHUX 3JIEMEHTOB, IIpe/illeCTBOBABIINE CO3/JaHUI0 TIePUOJUYeCKOr TabaiuLbl MeH/eneeBa.
HazoBuTe ux OCTOMHCTBA U HEJOCTATKH.

e Yto HeBepHO? Kak npaBUJIbHO?

V3BecTHBIM aMepUKaHCKUM XMUMHUK BTOpoM mnoJsioBuHbI XIX B. /K./lanbTOH moJsydus Xopollee ob6pasoBaHue. Ero mepBble paboThbl ObLIU
NOCBALLEHbl M3y4YeHUI0 ra3oB (3akoH [lanbToHa O cBA3M Mexay V u T rasa npu nocrosHHoM P). KoHuennusa XxMMHUYecKOW aTOMHUCTHUKY,
npeasoxeHHasg uM B 1850 r., coeuHUIa KOPNYCKYyJISIpHble NpescTaBieHUsa JlaByasbe U yyeHUe 00 ajeMeHTaX, npejJoxeHHoe boieMm. [lo
VMIMEeHH 3TOT0 Y4eHOro OblJl Ha3BaH ONMMCaHHbBIN UM B 1854 1. fedeKT 3peHUs (4aJbTOHNU3M).

IIpuMepsl TeM pedepaToB U KyPCOBBIX PaboOT:

Hcmopus omadeabHbIX OmKpbimuil 8 Xumuu

Pa3paboTka KJ1acCUYeCKUX METO0B CHHTe3a JU- U TPUHYKIeOoTH10B (A.Toana, A.MaiiKkeJbCoOH)

HcTopus co3aHusl 0CHOBHbBIX 0JIOXKEHHWU KOHGOPMAIMOHHOT0 aHa/Ik3a

PaspaboTka Teopyuu Hanps:KeHUs AJ1s OpraHUYeCKUX coefuHeHui (A.baliep)

HWcTopus co3aaHrs NpoTeUHOBOM Teopuu cTpoeHus 6eska ([.Myabaep, 1838) u ee onpoBepkeHUe

OTKpbITHE NpolLecca ByJKaHU3auu Kaydyka (Y.I'yabup) u ero npuMeHeHue

AHTHOHUOTHK CTPENTOMULMH: OTKpbITHE (3.BakcMaHn, 1943), pacuindpoBka cTpyKTypsl (P.Byasopa, 1963), npuMeHeHue
OTKpBITHE U MOJyYeHHe HOBOH a/l/IOTPONMHON MoAudHUKaAIUM yTriepoa — kapouHa (A.M.Ciagkos, B.B.Kopuiak u sip, 1961)
AlaMaHTaH: OTKPBITHE U UCTOPUS CUHTE3a

Pa3pa6oTka cnMpaibHOM MoZieJIv MOJUNEeNnTUAHOM enu B 6eskax (M.Xarruuc, 1942; JI.Ioauxr, 1951)

HcTopus co3gaHus KpacuTesiel Ha OCHOBE aHUJIMHA U UX IPOU3BO/CTBA

HWcTopust OTKpbITHUS GMOJIIOMUHECLeHIIMU. 3yyeHre OHOJIIOMUHECLeHIIUU Ha Kadeape XUMUYeCKON 9H3UMOJIOTUH
OTKpbITHE ONTUYECKOM aKTUBHOCTU opraHuyeckux coeruHenui (K.5.bro) u ee npuMeHeHure B HccieJOBaHUSX
Hcmopusa pazeumusi 0maoeabHbIX HAYYHbIX QUCYUN/IUH U Hanpae/ieHull ucca1edoeaHull 8 Xumuu
®opmMupoBaHue PU3UIECKON XUMUM KaK HAYYHOU JUCLIUIIINHbI

HcTopuda pa3BuTUA IpeSCTaBJIEHUN O XUMAYECKOU CBA3U

PasBuTue npejcTaBieHUN 0 TEOPUK PACTBOPOB

TepMogrHaMuKa HeO6paTUMBIX TPOLECCOB ( UCTOPHUYECKUH acCeKT)

OT KBaHTOBOU MeXaHUKU K KBAHTOBOU XUMHUHU

Pa3BuTue npejcTaB/ieHUN 0 XUMUYECKOM PaBHOBECUH

Opranuveckass pOTOXUMHUS

Hcmopusa xumu4eckux 1a6opamoputi

MecTo 1abopaToOpUi B UICTOPUIECKOM UCCJIeZJOBaHUU

Y4e6HO-UcCCIe0BaTe/IbCKHE 1abopaTOpUH BeACKUX XMMUKOB WU.I'.Bannepuyca u T.beprmana B Ynncase
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Uctopusa nabopatopuu Bosibdranra ¢oH ['orensnos B 3aMmke BaiikepcxaiiM(16 Bek)
[losiBsieHHe MOHATHA “abopaTopus” U BO3MOXKHOCTH [/ 3KCIIEPUMEHTHPOBAHUs B HAayKe J10 Havyasia 19
JlabopaTopus P.byH3seHa u nosiBjieHre MeToJjJa aTOMHOW CIIEKTPOCKOMUHU
MaHnuecTepckas JjabopaTopus [.Pocko( 1870-e rr.)

AxkaneMuyeckue XuMuieckue jabopatopuu B [lapuxke (19 Bek)

XuMuyeckas Jjabopatopus M.B.JloMmoHocOBa

OnucaHue sabopatopuu A.Jl.JlaByasbe

Pa3zeumue Xumu4ecKux ucc/1edo08aHull 8 3anadHuvIX yHU8epcumemax U HQy4YHsIX UHCMuUmMymax
Xumus B Okchopae

Xumus B CTandope

II.®pugenp U opraHu3anus MHCTUTYTa XUMUHM B [lapuxke

Hcmopusa xumuveckux o6ujecma

HcTopus JaTCKOro XMMHUY€ECKOT0 00611eCTBa

HcTopus nopTyrajbCKOro XMMUY€eCKOTr0 0611[eCTBa

WcTopusa aBCTPUUCKOTO XMMUYECKOI'0 0011eCTBa

HcTopus ¢ppaHIy3cKOTO XUMUYECKOTO 0011eCTBa

Hcmopus pazeumusi HQy4HbIX WKOA

HayyHnas wkoua II.-A.Bropua

Hay4ynag mkoJsia /lroma

10.JIn6ux u ero Hay4Has LIKOJa

Buozpadhuu yyeHbvIx u ecmecmeoucnsimameell

KusHb U gedarenbHocTb 3.'pumo

Kusnb u gesarenbHocTb K.I'pebe

[.Bpenur — nuoHep ¢pu3nUECKON XUMUU

ATopcTMaH ¥ OCHOBBI XUMHUUYECKON TEPMOJAUHAMUKHU

2Kusup u gegarenbHocTh A.Cana

Byprase B UCTOPUU XUMUHU

A.-B.Penbo

Hcmopus pazsumus ucc/1edo8amenbCKuUX Memoados u XuMu4eckoz2o 060pydoeaHust
Uctopusa TepMmomeTpuu

Uctopusa apeomeTpun

HcTopus Macc-cieKTpoMeTpUuur

Pa3BuTue npejcraBiieHn 00 3BJUOMETpE

JesimesbHOCMb JHCEHWUH 8 HayKe
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7KusHb U fedaTesbHOCThL MaziaM JlaByasbe
XKeHmuHbI-KpUcTasaorpadpbl

KusHb u gearenbHocTh M.bakyHHUHOMN

XusHb u gesatesbHocTh M. poH BpaHresb

2Kusub v gesarenbHocTb P.OpaHKINH

Kusup u gearenbHocTh K.lllambe

Magam ' ApKOHBUJIb

duineH 'neauy

Poccuiickue s#ceHWuHbI-XUMUKU

Kopuyn M.O.

Conruna O.A.

Y4enunpl C.C.HameTkuHa: 3ab6poauna A.C., bprocosa JI.. u AbakymoBckas JI.H.
JessmesbHOCM®b JceHWUH-y4YeHbIX Xumuyeckozo haky1bmema MI'Y
Kenuiunel - yyenble mkoJibl H./l.3esmHCKOTO

Bunorpazgosa E.H.

BorBuHUK M.M.

Bomnpocsl AJ14 3a4yeTa:

1.XuMuyeckue pemecsa JpeBHOCTH.

2./lpeBHerpeveckasi HaTypouaocodus: ydeHUs1 0 epBo3jeMeHTaX, aHTUYHasi aTOMUCTUKA. Bo33peHus npejacTaBuTe/iell MUIETCKONU LIKOJIbI;
dMmnepnokia, [lnatona, Apucrorens, leMmokpura.

3.0CcHOBHbIE MEPUO/bl Pa3BUTHS aJXUMUM (aeKCAaHAPUNUCKUHN (UM FPEKO-eruneTCcKUi), apabCKui, eBpoNnerncKril). YKaxkKuTe UX BpeMeHHbIe
pamku. Ha3oBuTe npeacTraBuTesied ajleKCaHAPUUCKOTO M apabCKOro NmeprvosioB, UX OCHOBHbIE WJEU Y NMPAaKTUYECKUU BKJIaJ. 3Ha4YeHUe ITUX
NepUoJ0B B UCTOPUU XUMUH.

4.0cHOBHbIE NEPUO/bl Pa3BUTHUS AJIXUMHUU (aJIeKCAHAPUNCKUN (MU TPEeKO-eruneTcKUi), apabCckui, eBponelcKkuil). YkakuTe UX BpeMeHHble
paMku. HazoBuTe mpexacTraBUTeNied eBPOINEWCKOTO MEPHOJa, UX OCHOBHblE HJEW W NPAKTUYECKUU BKJaJ. 3HAaYeHUe [JAHHOTO Mepuoja B
VICTOPUU XMMUMU.

5.MaTpoxuMunyeckuit nepruon pa3Butus xuMuu: [lapanensc, A.Jlu6asui, U.b.Baul'enbmonT, A.Cana, @./[.Cu1bBHUN — OCHOBHBIE JOCTHUXKEHMUS.
6.PasBuTHe TexHuueckod xumMuu B XV-Hauase XVIII BB. (kak mpuMephl - CTEKJOJe/H€E, pa3BUTHE METAJYPruu, cosgaHue papdpopoBoro
npou3BoACTBA). HayuHble Tpyabl B 06s1acTH TexHudecko xumuu (XV-XVII Beka). [lesTenbHocTh P.I'1ay6epa.

7.Pa3BuTHe HaydyHoro MwupoBo33peHuss B XVI-XVII BB. mosiBJleHHWe Hay4dHbIX OOIIEeCTB (akaJeMHui), HaydyHOU mepuoaukuU. Pusocodus
MEeXaHUCTUYEeCKOro MaTepuasnu3ma B ectecTBo3HaHUU XVII B. P.bol/ib U BO3BHUKHOBEHME XUMUHU KaK HAyKHU.

8.IlpeacraByienus o ropeHuu u Abixanuu B XVII B. (OK.Pe#t, P.I'yk, />x.MaiioB). BosaHukHoBeHUe Teopuu ¢usoructoHa (M.bexep, I.lllTanb), ee
CYLHOCTb. /IOCTOMHCTBA U He,OCTAaTKU TeOpuHU GJIOTUCTOHA.
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9.0cHOBHbIE 3Tallbl PAa3BUTHS aTOMUCTUYECKUX (KOPMYCKYJASIPUCTCKHUX) KOHIENIUH (ApeBHOCTDb — Havasio XIX B.). Bkiag yuenbix XVII-XVIII BB.
B pa3BUTHeE KOPNYCKYJIAPUCTCKUX NPeCTaBIEHUN.

10.PasButue MeTonoB xuMudeckoro aHanusza B XVIII B. (T.Beprman, K.llleene). BHegpeHre HOBbIX PpU3UYECKUX MPUOOPOB B XHMHUUYECKYIO
npakTUKy. McTopus pa3BuTusa TepMmoMeTpu (0T TepMockona ['anuies 1o pTyTHbIX TepMoMeTpoB PapeHreiiTa, Llesnbcus).
11.IlTHeBMaTU4YeCKUW NEPUOJ, PAa3BUTHS XMMHUU (BpEMEHHbIE PaMKU U CYTh). U300peTeHue MHeBMaTHU4YeCcKOU BaHHbI [eitica. [lpeacraBuTesnu:
[bx.baak, I'Kasenguu, Jx.Ilpuctauy, A.J1.JlaByasbe, UX BKJIa/Jl B pa3BUTHE XUMUYECKUX 3HAHUH.

12.A.J1.JlaBya3be U ero JJOCTHXKeHUS B XUMHHU (MX CYTh). [lepeyncivTe OCHOBHbIE aClIeKThl «XMMHUYeCcKoU peBostonun» XVIII B.

13.Pa3BuTHE 3JIEMEHTAPUCTCKOTO (CyOCTAHLIMOHAJBHOTO) U aTOMUCTUYECKOT0 MOAX0J0B K O0bSICHEHUIO CBOMCTB BELIECTB C JAPEBHOCTHU [0
HavaJsia XIX Beka. Co3ganue “XMMHU4eCcKoi aTOMUCTUKHM” JIK.JlaIbTOHOM.

14.WccnenoBanus ra3os B Havyaue XIX B. (pa6oTe! JIx.JlaabToHa, M.Bepuennyca, X.I'eii-/Troccaka, A.ABoragpo). I'unortesst ABorapo. [IpuuHHEI
HENPUSATUS COBpeMEeHHUKAaMU runoTte3 ABOrajipo.

15.XapakTepyCTHKa COCTOSHUS XMMMU B 06JIACTH aTOMHO-MOJIEKYJSAPHOTo ydeHus kK 1860 r. (ayanucTudeckue Bo3speHus W.Beprenuyca,
yHuTapHasa Teopus l.2Kepapa, pa6oTs! C.Kannuijapo). OCHoBHbIe JOTOBOPEHHOCTH XUMUUECKOTO KOHrpecca B KapJicpya.

16.Bo3HUKHOBeHHEe opraHuydeckod xuMuu. KoHuenuus "BuTanusma"” B XMMHUU. [lepBble HcciejoBaHUSI Pa3JIMYHbIX KJACCOB OpPraHUYECKHUX
BellleCTB (OpraHUYecKre KUCIO0ThI; aJIKaJl0U/ibl; apOMaTUYECKHE COeJJUHEHUS ).

17.Jl0CTPYKTYpHBIe TeOpUH B opraHudeckoit xumuu (XIX B.) (koHuennuu U.Bepuennyca, X.Jroma, 0.Jlopana, II1.XKepapa)

18.UcTopus noHATUA BaleHTHOCTb (3.Ppankiang, A.Kekyse, U.Tune, A.BepHep, A.Kekyse u ap.).

19.Co31aHMEe TEOPUHM XUMHUUYECKOTO CTPOEHUs opraHnyeckux coequHenuit (A.Kymnep, A.Kekyse, A.M.ByTiepoB).

20.BaxkHeimue aTanbl pa3BUTUsI opraHudeckoro cuHTtesa (XIX-XX BB.). @.Besnep, I'Kosabbe, M.bepTiio, B.[punbsp, P.Meppudus.

21.IlonpITKU cUCTEMATHU3aL UM XUMUYECKHX 3J1eMEHTOB, Ipe/jlIeCTBOBABILME CO3JaHUI0 TepuoAuieckor Tabaunysl JIl.MeHesneeBa.
22.0TKpbITHE NEPUOJHUYECKOTO 3aKOHA U ero pas3BuTHe B KOH. XIX-XX BB. (OTKpbITHE 3/1€eMeHTOB, mpejackasaHHbIX /[l.U.MeHjeneeBbIM;
OTKpbITHE HHEPTHbIX ra30B U BKJIOYEHHUE UX B TA0JIMIYy; IpobJjeMa pa3MelleHHs JAHTAaHOWU/L0B U aKTUHOU/0B)

23..PazButue Tepmoxumuu B XVIII-XIXBB (pa6oThsl [x.baska, A.JlaByaswe u [l.Jlansaca, I'.T'ecca, M.BepT.10, F0.TomceHa u ap.)
24.Bo3HuKHOBeHUEe NOHATHUSA Pusndeckas xumus. O gesatesbHocTu M.B.JlIoMoHOCOBa B 06/1acTH GU3UYECKON XUMUH.

25.®opMupoBaHue PU3UUECKON XMMUM KaK CaMOCTOSTEJbHON 06JlacTU 3HAaHUS BO BTopod mosioBuHe XIX Beka. OCHOBHbIE OTKPBITHS U
JOCTXKeHUs1 (Ha MpuUMepe pPa3BUTUS OTAENbHbIX (PU3UKO-XMMHUUYECKHUX HaNpaBJeHUM), UHCTUTYyLHUOHAJIbHOEe OQOpMJEHHME 3TON HAYKHU
(yuebHble kKadeaphl, cClieUaJIU3UPOBAHHbIE UHCTUTYThI), IOSIBJIEHUE NEPBbIX yUEOHBIX TOCOOUM, MEPUOJUIECKHX U3JaHUM.

26.0CHOBHbIE JOCTHXXEHHS B 00JIaCTU TeopuHu pacTBOopoB B XIX - mepBoit mosioBuHe XX Beka. Pa6oTel @.Paysisi, CTOpOHHUKH PU3UYECKONU U
XMMHYeCKOW Teopuil pacTBopoB. KoppekTupoBka Teopuu Appenuyca. Co3ZjlaHHe TeOpPUH CHUJBbHBIX 3JIEKTpPoUTOB. PaboThl H.Bbreppyma,
[H.JIptouca, A.4Y.I'owa, 3.Xrokkens u [1./le6asa, M. bopHa, K.®asiHca, JI.OHcarepa.

27.Mctoku 1 popMHUpOBaHHE OCHOB KJIacCUUYECKON XHUMHUYecKol TepmoguHaMuku B XIX — Hayasie XX BB. (C.KapHo, P.Knay3uyc, A.®.'opcTmaH,
['T'enbmronsy, A.Bant-I'odpd, Jx.Y.I'n66c, B.HepHcT).
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28.PazBuTue npejcraBaeHui o xumudeckoM cpojctBe B XVIII-XIX BB.: T.Y.Beprman, 3.@.2Koddpya - Tabaulbl CPOACTBA; 3JEKTPOXUMHUYECKHUE
kouuenuuu (I.Ja8u, U.9.Bepuennyc); yueHne o XUMHUueckoM paBHoBecud K.JL.BepTosie U 3aKOH JeHCTBYIOI[MX MacC; TepMOXUMHUYECKHe
(I'Tecc, 10.TomceHn u M.bepTsio) u TepmoaunaMmuueckue (I.I'enbmronsn, 4. Baut-T'odpd, x.Y. ['u66c, T. ne loHze) TpaKTOBKHU.

29.3aposk/ieHre Npe/CTaBIeH i 0 KaTaau3e B TpyAax U.f.bepuennyca. PassuTre katanusa B XIX - cepepnHe XX BB. ®U3ndeckas 1 XuMHUYecKas
Teopuu Katanusa. Bkiag B.OctBanbaa, B.UnatbeBa, [1.CabaThe, U.JIaurmiopa, P.Telnopa, A.bananguHa, H.Ko6o3eBa.

30.CTaHOBJIEHHE M Pa3BUTHE XMMHUYECKON KUHETUKU [0 cepeArHbl XX Beka. Pa6oThl 10 1864 r. (10 OTKPBITHUSA 3aKOHA [€HMCTBYIOIIUX Macc).
dopMHUpoOBaHHE OCHOBHbIX TEOPUH KUHETUKM B NOC/Ae[yloliMe rofbl (3aBUCUMOCTb CKOPOCTH peakuuu oT TeMmnepartypsbl, TAC, Teopus
MOHOMOJIEKYJIIPHBIX PeaKLui, pa3BeTBJIeHHbIX llenHbIX peakuuii, TAK u ap.).

31. O6wue npeactaBieHUss 06 UCTOKaX U GOPMUPOBAHUM TEPMOJUHAMHUKU HEPAaBHOBECHBIX NpoleccoB. [lepBblie onucaHUsl HEOOPATUMBIX
npoueccoB. CooTHoleHUsI B3auMHOCTH OHcarepa. Pa6oTbl 6proccesibckoi miKoJibl TepMoarHaMukH (T. ge Jouze, U.P. [Ipuroxxun).

32.ctopusi U3ydyeHUs] XMUMHUYECKUX OCUUIATOPOB: paboTbl @.®.Pynre, B.OcTtBanbaa, [.KBuHke, kosbua P.Jluseranra, sdyeriku benapa. K
VCTOpPHM U3y4yeHud peakuu benoycoBa-KaboTuHckoro.

33.0TKpbITHE OCHOBHBIX KJIACCOB OHMOJIOTUYECKU aKTUBHbIX COeJMHEHUU; HA TpUMepe aHTUOUOTHUKOB (IEHUIU/IJIMH) U TOPMOHOB (UHCYJIMH).
Bknag A.@nemunra, [.®nopy, 3.YeitHa; paboTsl @.banTunra, Y.becta, ®.Cenrepa

34.0TKpbITHE OCHOBHBIX KJIAaCCOB OMOJOTUYECKH aKTUBHBIX CO€IMHEHUH; Ha IpUMepe BUTAMUHOB U Cy/ibaHUIaMUAHbIX IpenapaToB. Bkiaz
X.JiikMmaHa, ®.XonkuHca, K.®yHka, U.Kunra; pabotsl I./lomarka, cynpyros Tpedyasb

35.0TKpbITHE PaJJUOAKTUBHOCTH W PaJJMOAKTHUBHBIX 371eMeHTOB (A.bekkepesb, [1. 1 M.Kwopu). CTaHOBJIeHHe W pa3BUTHE PAJUOXUMHU B 1-H
nosioBuHe XX B. (3.Pe3epdopa, @.Coaau, M.Kropu, U. u ®.XKoaumo-Kropu u ap.).

36.PazBuTHe npejacTaBJeHUN O cTpoeHuH aToMa. Mogenu Y.TomcoHa, 3.Pesepdopna, H.bopa. OTkpbiTHEe HEWTpPOHA U ero poJkd B aTOME;
Jx.Yensuk, [I.Jl.UBaHeHKO

37.Uctoku xumuu BMC. PasBuTHe TeopeTHUeCKUX NMpPeACTaBJIeHUN B 006/1aCTH BbICOKOMOJIEKYIApHBIX coeanHeHUU B XIX-XX BB. [.I'1a3uBer,
N.I'abepman; 3.@uep, M.beprman u M.Ilossiny, ¥Y.Kaposepc, [1.daopwu.

38.Ycnexy B 00J1aCTU XMMHU U NMPOMBIIIJIEHHOT'O CUHTe3a mojruMepoB B XX B.. CHHTeTUYecKUU kayudyk (['appuec, C.B.JlebeneB, b.B.bbi3oB),
noJINMepPbl HU3KOTO JlaByieHus (npouecc Llurnepa-HaTtTa), 6Mopa3/ioKrMble MOJIUMEPHI.

39.0cHOBHbIEe 3TaNbl H3y4eHHUs COCTABA U CTPYKTYPhI 6esika (paboThl A.Koccesns, 3.@uiepa, Jl.I[losmura, M.Ilepytia u J.Kenapio)
40.®opMupoBaHUe U pa3BUTUe Teopuu xumuueckod cBsi3u B XX Beke (W.Tuise, A.Bepnep; P.A6err u I'Bognengep; I'.Jlbtouc; B.Koccesns,
JLIlosuHr).

41. Posib K€HILMH B pa3BUTUX XUMUYECKON NPAKTUKH U GOPMUPOBAHUM psifia TEOPETUYECKUX KOHLIeN U XUMUH (0T anxuMui o XXI Beka).

MeToauyeckue MaTepuasibl [Jjis IPOBeJeHHs NPOoLeAyp OLleHUBAHUS Pe3yIbTaTOB 00y4eHUs
[lIkasa olleHMBaHUSA 3HAHUM, YMEHUW U HABBIKOB SIBJISI€TCS €JUHOM [1J1S1 BCEX AMCLUIIMH (IpUBeJieHa B TabJiulie HUXKeE)

IIIKAJIA U KPUTEPUH OLEHUBAHUSA PE3YJIbTATA OBYYEHUA no aucuuniavHe (MOAyJI10)
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OneHka 2 3 4 5
PesysibTaT
3HaHuUA OTtcyTcTBUE ®parMeHTapHble 3HAHUSA O61uire, HO He CTPYKTYPHUPOBaHHbIE CdopmupoBaHHbIE
3HaHUH 3HaHUA CUCTeMaTHU4YeCKUe 3HaHUA
YMenusa OTtcyTtcTBUE B nesiom ycneiHoe, Ho He | B 1esioM ycneliHoe, HO cojepaxallee YcnemHoe ¥ cucteMaTu4yeckoe
yMEeHUH CUCTeMaTHU4YeCKoe yMeHUe OTJleJIbHBIE IPOOeJIbl yMeHHe yMeHHe
(momyckaeT HETOYHOCTHU
HeNpUHUMIINAJBHOTO XapaKTepa)
HaBbiku OTtcyTtcTBUE Hannuue oTAe/bHBIX B nesioM, cdopMupoBaHHbIe CdopMHupoOBaHHBIE HABBIKY,
(Bs1aseHUs) HaBbIKOB HaBbIKOB HaBbIKH, HO He B aKTUBHOU popMe | MpUMeHseMble IPY pelleHuH 3aa4

PeliTuHroBas OLl€HKa 3HAaHUU CTYAE€HTOB IIPOBOAUTCA I10 CJIEAYIOLIWUM IMO3NIUAM.

Mo3unusa Basibl OnenuBaeTr
JleK1IIMOHHBIE KOHTPOJIbHbIE Pab0ThI [To 4 [IpenosaBaTtesb
0O6s3aTe/ibHOE JOMalllHee 3aJlaHue 15 [IpenogaBaTesb
PedepaTsl, JOKJIaAbl M APYTUe HEOOsI3aTeIbHbIE 3a/JaHUs oT 10 [IpenogaBaTesib
CymMa 6aJ1J10B 3a ceMecCTp 3a 00s13aTe/ibHble pa60Thbl, MAKC. 55*

* MaKkcHMaJibHOE YU C/I0 6a/110B MPU 10 KOHTPOJIbHBIX paboTax (Mpu 11 KOHTPOJIbHBIX — 59)

INlosscHenusa

¢ Bcero B ceMecTpe 06b14HO TpoBogUTCsA 10-11 JIeKIIMOHHBIX KOHTPOJIbHBIX paboT. [IpenosaBaTe/ib oljeHUBaeT paboThl, UCX0/1s U3 4 6aJIJIOB.

¢ [lpenofaBaTesb BHOCUT CBeJEHHUS O KOHTPOJIbHOM paboTe B PEWTHUHIOBYI BEeJOMOCTb He IO3/JHee, YeM uepe3 JiBe HeJesd IOCe
NpoBeJeHUs KOHTPOJIbHOU. OH MOXeT TakXe OMyOJIMKOBaTh (Ha calTe Kypca) KOMMEHTAapUM K KOHTPOJbHOW paboTe, rJe MOsSCHSET

JIOCTOMHCTBA, HEJJOCTAaTKH, 00L1e OUINOKH B paboTax.

¢ Eciu obHapyxuBaeTcsl KOHTpOJIbHAsi paboTa, HalMCaHHAs 4YyXXKMM IOYEePKOM, ee pe3yJibTaTbl OOHYJAKTCH, a CTYJEHT JIMIIaeTcsa NpaBa
NoJIy4eHHUd 3a4eTa-aBToMaTa. O6bIYHO TaKas IpoBepKa NPOBOAUTCA B ieKabpe.

¢ O6s3aTesibHOE JlOMalllHee 33/laHue OlleHHUBaeTcsA 15 6asiaMu B c1y4yae ero 6e3ynpedyHoro BhIMOJHEHUS 110 Ka4YeCTBY U B HaZ/IeXKAL[UH CPOK.
B cnyyae, ecsiv 3TO 3ailaHUeE CIAHO M03Ke YCTAHOBJIEHHOI'O CPOKA, OlleHKA CHIDKaeTcs Ha 1 6aJiT 32 KaXKy10 HeJleJII0 ON03/JaHus.
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¢ /[l [onycKa CTyZieHTa K 3a4eTy eMy He06X0/JUMO BbINOJHUTh 00513aTeJIbHOE JJoMalllHee 33/JaHue, TPelyCMOTPEHHOEe YYeOHbIM IJIAHOM.

¢ B KoHIe ceMecTpa NOACYMTHIBAIOTCA BCe 6a/libl 32 KOHTPOJIbHBbIE PaGOTbl U 06s3aTesibHOE JlOMalllHee 3aJlaHhe, CYMMHUPYIOTCS, B
pe3ysibTaTe Yero BBLICTPAUBAETCS PEUTHHT, T.e. CIIMCOK CTYJEHTOB B TNOpsi/iKe y6bIBaHUS 06aJiIOB. BepxHss TpeTb 3TOro cnucka (OT
MaKCUMaJIbHOTO 4YKcJIa GalJIoB 0 KoJinyecTBa 6asioB, paBHOro N; yucio 6anioB N omnpenessieTcss TeM, r/ile KOHYAeTCsl BepXHsAS TPEThb
CIMCKa) MoJIyYaeT 3a4eT-aBTOMaT.

¢ Takke 3ayeT-aBTOMAaT IMOJIyYalOT CTYJAeHTbl, HaOpaBuiMe N 06a/IJIOB C MOMOIbIO BBLIMOJHEHHUs JOMOJHUTENbHBIX (HeoOs3aTesbHbIX)
JIOMalllHUX 3aJlaHuM (A0K/Iaabl, pedepaThl U T.II.)

¢ CTyneHThl, Hepo6paBiue 1-3 Gaia A0 cyMMbl N, MOTYT HamucaTb JIbTOTHYK KOHTPOJIbHYIO pa6oTy. [Ipu yc/J0BUH MOJYyYEeHUS 3a Hee
BbICOKMX 6as1y10B (7 vy 8 u3 10, onpezensieTcs Mpeno/jaBaTe/isiMy) Takre CTYIeHThI TAKXKe MOTYT MPeTeHJ0BaTh Ha 3a4eT-aBTOMaT.

¢ OcTasibHble CTYJIEHTbI CJAl0T MUCbMEHHBIN 3a4YeT, MPH OlleHKEe KOTOPOro YYUTBIBAIOTCA 6Gasljibl, MOJyYeHHble MU 32 PabOTy B CEMECTpe
(KOHTpOJIbHBIE, JOMALTHHE 33JJaHHUs U TIP.).

PE3YJIbTAT OBYYEHUA ®O0PMA OLIEHUBAHHA
N0 AUCHUIIMHE (MOAYJII0)
3HaTb: GOpPMbI U METO/bI HAYYHOI'0 MO3HAHUS TPUMEHUTETBHO K XUMUHU MepOoNpUATHSA TEKYILEro KOHTPOJIS
3HaTb OCHOBHbIE 3Talbl CTAHOBJIEHUS XUMUYECKOW HayKH, BaxkHeH1IMe GaKThbl U COObITHS B UCTOPUHU yCIIeBaeMOCTH, YCTHBIH OIPOC Ha
XMMHH, OCHOBOIIOJIOKHUKOB Pa3/IMYHBIX HAallpaBJeHUH B XUMHUH, UX JJOCTHXKEHUS U POJIb B Pa3BUTHUH 3ayeTe

OT/le/IbHBIX 06J1acTel HAayKy;
3HaTh: 00'bEKTHI U3YYEeHUS AUCHUILIMHBI «ICTOpUA U METOL0/10TUSl XUMUK»,, METO/bI UCC/IeJOBAHUS,
COBpeMeHHbIe UCTOPUKO-Hay4YHble KOHIENIUH, JOCTUKEHUS B 3TOU 06J1aCTH

YMeTb: CaMOCTOSITE/IbHO BbIIEATh U PellaTh OCHOBHbIE MUPOBO33pEeHUYECKHE U METO0J0TUIYECKHE MepONPUSATHS TEKYIero KOHTPOJIS
eCTeCTBEHHOHAay4Hble U COI[HaJibHble MPOG6JIEMbI; UCIOb30BaTh MEXAUCHUIIJIMHAPHbIE CHCTEMHbIE yCIIeBaeMOCTH, YCTHBIH ONPOC Ha
CBSI3U HAyK 339eTe

YMeTb: OOBSICHUTb MeCTO W pPOJib METOJO0JOTHYEeCKHX IO0AX0J0B B 00leobpa3oBaTebHON
npodeccuoHaIbHON MOArOTOBKE XMMHKOB

YMeTb: IJIAHUPOBATH, IPOBOAUTH U 0600111aTh pe3yJ/IbTaThl UCTOPUKO-HAYYHBIX UCC/IEIOBAaHUN
YMeTb aHa/JU3UPOBATh pa3jiMYHbIe JIUTEpPATypHble UCTOYHUKH, YCTAHABJMBATb HCTOPUYECKYIO H
JIOTUYECKYI0 B3aUMOCBSI3b OCHOBHBIX COOBITUH U OTKPBITHH B XMMUHM U CMEXHbIX HayKaX, IOHUMAThb
00'b€KTHBHYI HE06X0IMMOCTh BOSHUKHOBEHHUSI HOBBIX HAallpaBJIEHUH;

BHaAETb: MeTOﬂOﬂOFHEﬁ XUMHUH MepOHpI/IHTI/IH TEeKyllero KOHTpPoJid
BHaﬂeTb: (l)OpMaMI/I U METOJAMHU HAYYHOTO [TO3HAHHUA NIPUMEHHUTEJIbHO K XUMHUHN yCIeBaeMOCTH, YCTHbIﬁ onpoc Ha
BJIaAETb HaBbBIKAMH BeJJ€HHA ,HI/ICKYCCI/Iﬁ Ha HCTOPUKO-XMMHUYECKHE TEMBbI, 33ueTe
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VMeTb ONBIT B COCTaBJIEHUM KPAaTKUX 0030pPOB IO MCTOPUM Pa3BUTHUSA OTZeEJbHbIX HalpaBJIeHUU
XUMHH
ByiafieTh: MeTOA0/10THEN HCTOPUKO-HAYYHBIX UCC/Ie/J0BAHUM B BbBIOPAaHHOM 00J1aCTU XUMHUHU
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