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PABOYASA NMPOrPAMMA YYEBHOW ANCLUUNIVNHDI

B1.0.18 UcTtopua n meToa0/10rMA XMMnNn
Koo u HaumeHoBaHue oucyun/iuHbl 8 COOMBEMCMBUU C Y4ebHbIM raHoM

1. Wndp n HanmeHoBaHUe HanpaBneHUs NoAroTosku/cneyNanbHOCTU:
04.03.01 Xumwms

2. Mpochunb nogrotToBKu/cneunanusaunn: TeopetTuyeckas v aKkcnepuMeHTasibHas
xumus; MpuknagHas xmmms

3. Kanudmkayums (cteneHb) BbINYCKHUKA: 6akanaBp XMmMum
4. dopma o6pa3oBaHUA: OYHas
5. Kadpepgpa, oTBeuaowias 3a peaimsayuio UCUUNNNHBI:

Kacheapa maTtepranioBefeHns 1 UHAYCTPUM HAHOCUCTEM

6. CoctaBUTENN NPOrpaMmmbl:

CawmoiinoB AnekcaHap MuxaiinoBuy, AOKTOP XMMUYECKMX HayK, npodeccop

7. PekoMeHAoOBaHa: Hay4HO-MeToAuYeCcKMM COBETOM XMMUYECKOTOo (paky/ibTeTa
npoTtokon Ne 4 ot 25.04.2023

8. YueOHbIli roa: 2023-2024 CemecTtp(-bi1): 1



9. Llenun n 3agaum yue6HO AUCLUNJINHDI:

Llensimu ocsoeHust y4ebHoU OuCYUr/IUHbI SIB/ISIKOMCS:
- oopMurpoBaHne 060CHOBaHHbIX YOeXAeHNA 0 BeAyLEeNn ponn Haykm B noctynaresibHOM
pasBUTUM YeNOBEYECKOM UMBUAN3aALMN;
- hopMMpoBaHue ybexaeHuii 06 MUCTOpUM HayKM KakK BadKHEeMlel COCTaBHOM 4acTu
NCTOPMM YenoBEeYeCcKoro obLecTsa;
- (hopMmnpoBaHme CUCTEMHbIX 3HAHUIA 06 3BONHOLMN XUMNYECKOI HaYKW;
- (hopMUpoOBaHNE LLEMIOCTHOM UCTOPUYECKOW KapTUHbI CTAHOBMEHNS (DyHAAMEHTasIbHbIX
XUMUYECKMX YUYEHUIA N OCHOBHbIX 3KCNEPUMEHTA/IbHbIX METOAO0B;
- NokasaTb MCTOPMYECKYID U METOAO/I0rMYECKY0 B3aMMOCBS3b B PasBUTUM NPUKNaLHbIX
XUMUYECKMX 3HAHUI 1 CTAHOBEHMSA DYHAAMEHTa/IbHbIX KOHLENLNIA;
- cnocob6cTBOBaTh MNaTPUOTMYECKOMY BOCMUTaHUIO CTYAEHTOB HAa OCHOBE MCTOPMYECKOro
aHanIm3a OTKPbITUI OTEYECTBEHHbIX YUYEHbIX B 06/1aCTV (PyHAAMEHTa/IbHON W NPUKNaAHOM
XUMUMW.

3adayu y4yebHoUl oucyur/iuHbl:
- M3y4yeHMe B3aMMOCBSA3M WCTOPUM XUMUM KakK COCTaBHOM 4YacTu WCTOPUN HayKn C
NOSINTUYECKON. 3KOHOMUYECKOW N BOEHHON UCTOPUEN YeNOBEYECTBA,
- U3y4eHne Hay4HbIX NOAX0A0B K Nepnoamnsaunm NCTopun XMMnK;
- N3y4YeHne XapakKTepHbIX 0COGEHHOCTEN OCHOBHbLIX NEPUOAOB U NOANEPMOAOB B UCTOPUM
XUMUW;
- U3y4eHne 3BOJIIOLUUN COAEpPXaHMs WU CMbICNOB (DyHOAAMEHTa/IbHbIX TEOpPeTUYECKNX
MOHATWIA N KOHUENUUA XMMWYECKO HaykMm C APEeBHEWLMX BPEMEH M A0 HaCTOSLEro
BPEMEHU;
- U3ydeHne UCTOpUM  3BONKOUMM  METOAO/IONMYEeCKMX MOAXO0A0B Hay4yHOro noucka
doyHAaMEHTa/IbHOM 1 NPUKNAAHON XUMUK;
- U3ydyeHne ponm Hambonee WU3BECTHbIX MMUPOBbLIX YYEHbIX B PasBUTUM CUCTEMBbI
XUMNYECKUX 3HAHWUNA,
- aHa/IN3 NCTOPUYECKOI KapTUHbI Pa3BUTUS XMmMumn B Poccuu;

- U3yYyeHue BKNaa POCCUACKMX YUYEHbIX B Pa3BUTUE MUPOBOI XMMMUYECKOI HayKM.

- bopmMMpOBaHMe Yy  CTyfeHTa Crnoco6HOCTeli M HaBbIKOB K  MPOBEAEHUI0
3KCNEepPVMEHTasIbHbIX U TEOPETUYECKMX Pa6oT;

-yMEeHMI0 0606LLAaTb 1 aHaIM3MPOBaTh NOMNYUYEHHYIO UHPOPMALIMIO U SKCEPUMEHTAIbHbIE
pesynbTarhl.

10. Mecto yuyeGHOW AucCUUNIMHBLI B CTpyKType OOIN: kypc Bxoaut B 610k b1,
o6sA3aTenbHy0 u4acTb. CTyAeHT 4718 u3yyYeHus Kypca [O/DKeH OCBOWUTb  KypCbl
HeopraHM4ecKon, opraHuyeckomr, (PrU3nyeckomn, aHasIMTUYeckon xummnn. CTyLeHT OO/DKeEH
MMeTb NpefCcTaB/IeHNss O COBPEMEHHOM TEOPETUYECKOM (PyHAAMEHTE XMMUYECKON HayKu,
TepMoguHaMnke U KUHeTUKe, WMeTb npeacTaB/ieHMe 06 OCHOBHbIX — Klaccax
HeopraHN4yecknx N opraHNYecKkmx BELLECTB 1N UX peakUMOHHON Cnoco6HOCTU. AucuunamHa
ABNAeTca napannensHoin pna kypcos b51.0.02 "Wctopus (nctopmss Poccum, Bceobuyas
ncropus)" n 61.0.01 "dunocodms".

KomneTteHuyum - OlNK-1, OMNK-1.1, OlNK-1.2, OMNkK-1.3.



11. NMnaHupyemble pe3ynbTarthbl

3

o0yyeHuss no AucuunnvHe/moaynio (3HaHus,

YMEHUsl, HaBblKK), COOTHECEHHble C MNNAaHUPYEMbIMU pe3y/ibTaTaMU OCBOEHUS
oGpasoBarte/ibHOI NporpaMmmMbl (KOMNETEHUMAMU BbINYCKHUKOB):

Kopg

Ha3BaHue
KOMMNeTeHUnn

Koa(bl)

NHuankatop(bl)

MnaHnpyemMble pesynbTaTbl 06y4YeHNs

OrK-
1

CnocobeH
aHanunsnposartb

n

MHTEepnpeTpoBa

Tb
XMMUYECKNX
3KCMEepPUMEHTOB,
HabnaeHNI
N3MEpPEHNIA.

pe3ynbTatbl

"

Onk-1.1

Cucremarunsuvpyer
n aHanumsupyert
pesynbTaThl
XUMUYECKNX
3KCMEePUMEHTOB,
HabnaeHN "
N3MepeHuni, a
TaKkke pesynbrarbl
pacyeToB CBOWCTB
BELLeCTB n
mMaTepuasnios.

3HaTthb:

- poONb Haykm
UMBMIN3aLmK;

- pasnunyHbie
KynbTypbl;

- MaTepuasibHyl0 1 AyXOBHYI0 COCTaB/isoLWme
KyNbTypbl;

- pasfiMyHble Noaxoabl K nepnogmsaunm ncTopum
XUMUW;

- OCHOBHble nepuoAbl
XUMWUYECKO HayKu;

- OCHOBHble OT/MYUTENbHbIE MPU3HAKKW W
0COBEHHOCTU KaXkAoro nepuoga v nogneproga B
NCTOPUU XUMUN.

YmeTtb:

- COMOCTaB/IATb U aHANIM3NPOBAaTb peLuarLme
OTKpPbITUS B 06/1aCTV OyHAAMEHTa/IbHON HaYKn 1
NPUKNaAHON XUMUK, KOTOPblE KOPEHHbLIM
06pa3oM NOBMUAN HA N3MEHEHWE
MUPOBO33pPEHNS YesI0BeYEeCTBa,;

- COMOCTaB/1ATb OCHOBHbIE OTKPbLITUS,
COBEpPLUMBLLME HAy4YHYH PEBOJIOLMIO B
€CTEeCTBO3HaHWUY;

- BblAENATb METOA0/10TMYECKME OCOOEHHOCTH
METOZ0B PE/IMTMO3HOT0, 06bIAEHHOIO U HAYYHOrO
No3HaHus;

- NCMONb30BaTb NOJIYYEHHbIE 3HAHUS B
NJaHMPOBaHNM IKCNEPUMEHTA/IbHBIX 1
pacuyeTHO-TeopeTnYeckmx pabor.

Bnagetb (MMeTb HaBbIKK):

- HaBblKaMy UCTOPUKO-/TI0MMYECKO MeTo4010rMK
B NpoLecce U3yyeHns UCTOPUN XUMUK;

- BflafeTb METOI0M MCTOPUYECKO
PEKOHCTPYKUUN B MPOLECCE U3YYEHNS TNaBHbIX
3TanoB pasBUTUS XUMUN;

- YMEHVEM aHa/IM3npoBaThb PoJib
OCHOBOMO/1aralLwmx OTKpPbITWIA B 06/1aCTU XM
N XMMWYECKNX TEXHOOTNIA, KOTOPbIE N3MEHUN
BEKTOP PasBUTKS LMBUIN3ALMN.

B 9BOJIIOLMN  YE/TOBEYECKONA

noaxodbl K  onpeaeneHuio

B UCTOpUN pasBUTUA

OriK-1

Mpepnaraet
NHTepnpeTaLlmo
COOCTBEHHbIX
3KCMEePUMEHTOB U
pacyeTHo-
TeopeTnYecKnx
paboT ¢
NCMOIb30BaHNEM
TeopeTnYecKnx
OCHOB
TPaAMLMOHHBIX 1
HOBbIX pa3fenoB
XUMUN.

3HaTb:

- BKNag BeaywMX MUPOBbLIX U OTEYECTBEHHbIX
YUEHbIX B passuTne XMMUYECKOIA
ncrTopuorpacguu;

- POJiIb OTHSA M BbICOKOTEMIMEpPAaTYPHbIX NPOLLECCOB
B pasBuTUM  (PyHOAMEHTaNbHOW XumMun 1
XUMUYECKNX TEXHOJIOTIA;

- XMMWYECKMe TEXHOI0TUN WU
OTKpbITblE  Ye/I0BEKOM
nepuog;

- 0ocobeHHOCTM nepuoga NPOTOHAykKn U
3apoxaeHus Hayku B jpeBHel Mpeunu;

- MeToA0/0rMyYeckne OCOBGEHHOCTUM aHTWUYHOW
HaTypdunocogun;

- 9BOJTIOLMI0 @HTUYHOTO YUYeHUs 06 3/1EMEHTE;

- MeToA0/1I0rn4eckune " dmnocodpckune

npovuecchl,
B NpefasIXMMUYeCcKmii




0CO6EHHOCTU @HTUYHOIO aTOMU3Ma;

- 3HaYeHve 1 UTOrN asIXMMUYECKOro nepuoaa
B UCTOPUU XUMUW;

- 3HayeHMe n UTorM nepuoga o6bLEAVHEHUA
XUMUN.

YmeTb:

- aHa/IM3MpoBaTb C COBPEMEHHbLIX Hay4HbIX
no3vUMii  OOCTOMHCTBA M HepocTaTku
aHTMYHOro aromusma, KOpNYyCKyIAPHOIA
Teopun P. Boins, aTOMHO-KOPMNYCKYASIPHOIO
yyeHus M.B. JZlomoHocoBa u atomusma [x.
JanbToHa;

- YMeTb BblAendatb OCHOBoOMonarawoLme
oTkpbITMA P. Boiina u AJl. JlaByasbe B
npoLecce 3BOOLMMN KOHLEMUUA aToMu3ma 1
YYEHUA O XUMUYECKOM 3/IEMEHTE,;
aHa/M3npoBaTb C COBPEMEHHbIX Hay4HbIX
NO3NUUIA  OTINYUS  KTAaCCUYECKOTO aTOMHO-
MOMIEKY/IIPHOTO  YYEHUS W COBPEMEHHOIA
aTOMMUCTUYECKON KOHUENLMY;

- YMeTb Bblgendatb OCHOBOMoarawoLwme
oTKpbITMA P. boina n AJl. JlaByasbe B
npovecce 3BO/OLMN KOHLENUUA aToMn3Ma v
YYEHNA 0 XUMNYECKOM 3/1IEMEHTE;

- BblenATb OCHOBHbIe 3Tanbl B npouecce
PasBUTKSA OCHOBHbIX EXHOJI0TWIA;

- onucbiBaTb [/1laBHblE NCTOpUYEcKMe aTarbl

pas3BuTuA OCHOBHbIX XUMUNYECKNX
TEXHO/I0TWA.

BnageTtb (MMeTb HaBbIKM):

- yMeHueM aHasm3nposarb posb

OCHOBOMO/arallWmx OTKPbITUA B 06nactu
PyHOAMEHTA/TBHOW  XUMUM 1 XUMUYECKMX
TEXHO/MOMNA, KOTOpPble W3MEHWNN BEKTOP
pasBUTUS LIMBUAN3ALMUN;

- aHaNM30M pasnuunii B MeToa010rmm
npoBefeHnss HabNAeHWUIA, KONMYECTBEHHOTO
3KCNepUMeEHTa, Co34aHnsa Teopuin 1 rMnoTes,
YyCTaHOBNEHUS 3aKOHOB;

- HaBbIKaMm noucka " aHanusa
NHChOPMALMOHHbIX UCTOYHUKOB B M3yYaemoi
obnacTu.

Or1K-
1.3

dopmynupyet
3aK/1lo4EeHNs U
BbIBOAbI MO
pesynbTaTam
aHamsa
nuTepaTypHbIX
[JAaHHBbIX,
COOCTBEHHbIX
3KCNnepuMeHTaslb
HbIX 1 pacyeTHO-
TEOPETUYECKMX
paboT
XUMWNYECKOVA
Hanpas/IEHHOCTK

3HaTthb:

- ponb P. boiina B npouecce 06beanHeHus
XAMUM W BbIGENEHNS €€ B CYBEPEHHYH
06nacTb eCcTeCTBO3HAHUS;

- ponb A.Jl. JlaBya3be B npouecce Hay4yHO
3BOJIIOLUN cofepxaHus yyeHuns o]
XVUMWUYECKOM 3/IEMEHTE;

- pone M.B. JlomoHOCOBa B pasBuUTUK
Hay4YHOW XUMUM U CUCTEMbI  BbICLLETO
ob6pasoBaHusa B Poccuu;

- rnaBHoe 3Ha4yeHune nepuoga
KOJ/IN4EeCTBEHHbIX 3aKOHOB n co3gaHnA
Knaccn4deckoro ATOMHO-MONEKYIAPHOIro

ydyeHusa A/15 Noc/elytoLLero pa3suTsa XMMum;
- ponb W.S. Bepuenuyca B CTaHOBMEHWN
COBPEMEHHOW KOHLenuun aToMmnsma,;

- MpPefbiCTOpUI0 U UCTOPUKD  OTKPbITUSA
MNepuopgmnyeckoro 3akoHa .M. MeHaeneesa,;

- 3Tanbl pa3sutna lepuoguyeckoro 3axkoHa
O.N. MeHgeneeBa;

- YYeHbIX, KOTOpble 3a/10XWIN  OCHOBbI




COBPEMEHHOI (IN3NYECKON XUMUW;

- UCTOpPUIO  CTa@HOB/IEHUSI  COBPEMEHHOIA
TepMoANHAMUKN N KNHETUKMK;

- UCTOpPUIO  CTaHOB/IEHUSI  COBPEMEHHOIA
opraHMYecKolr Xummm;

- OCHOBHbIE 3Tanbl PasBUTUSA aHaSTIMTUYECKO
XUMUW;

- 3KCMEPUMEHTaUTbHbIE OTKPbLITUS, CAE/aHHbIe
y4yeHbIMK Ha pybexe XIX — XX BB., KOTOpble
npvBenM K CO3[aHMI0 Hay4yHOW Teopum O
C/IOXXHOM CTPOEHUN aToMa;

- UCTOPUIO 3aPOXIEHUSA U pa3BUTUSA
COBPEMEHHbIX HAHOTEXHO/TOTUIA.

YmeTb:

- aHa/IM3MpoBaTb COAEepXaHVe K1accu4eckoi
n COBPEMEHHOV hopmynnpoBoK
Meprognyeckoro 3akoHa;

- aHa/M3upoBaTb BKIa4 Kak[oro aTana
passutua  Mepuogmnyeckoro  3akoHa Ha
3BOJIOLINIO TeopeTMNYECKUIA KOHLLenwumii
COBPEMEHHOr0 eCTECTBO3HAHNS;

- aHa/IM3npoBaTh BK1aL TEOPUM XMMUYECKOTO
cTpoeHuna BeuwectB A.M. bytneposa B
nocnegywulee passuTne XMMmm;

- onucbiBaTb 3KCNEPUMEHTa/TbHbIE OTKPbITUS,
clienaHHble yyeHbIMU Ha pyb6exe XIX — XX
BB., KOTOpble MpUBENN K CO34aHWI0 Hay4HOW
TEeopun 0 CNIOXKHOM CTPOEHUW aTOMa;

- YMeTb COMNOCTaBAATb MEeTOA0/1I0rNYeckme
0COBEHHOCTN MHAYKTUBHOIO U AEeAYKTVBHOIO
MeTOoAa Hay4yHOro NO3HaHWS;

- aHaIM3MpoBaTb NPUHLMNNA/IbHBIE
pasinuns KBaHTOBOW MeXaHUKMN U KBaHTOBOV
XUMUW;

- UCNOMb30BaTb MOJIyYEHHblE 3HaHWUA A/1A
NPOEKTUPOBAHNSA  3KCMEPUMEHTANbHBLIX U
pacyeTHO-TeopeTUyYeckmx paborT;.

- ONMCbIBaTb MNPOLECChl HAaYyYHO-TEXHNYECKOro
pasBuTUA XMMUYECKON NPOMBbILLSIEHHOCTU. .
BnapeTtb (MMeTb HaBbIKM):

- HaBblKaMy UCTOPUKO-/TOrMYECKO
METOZO0/I0TUN B NPOLECCE U3YHEHNS UCTOPUK
XUMUW;

- BflageTb METOLOM NCTOPUYECKOIA
PEKOHCTPYKLMUN B NPOLECCe U3yvyeHns
rNaBHbIX 3TANOB Pa3BUTUS XUMUN;

- YMEHMEM aHa/IM3npoBaTthb posib
OCHOBOMO/AraloLLmx OTKpPbITUI B 06/1aCTH
XUMUW N XUMUYECKUX TEXHONOTMIA, KOTOpbIe
N3MEHW/IM BEKTOP pasBUTUS LUBUAN3aLNMK;

- NOHUMaHMEM pPa3Nynin B METOL0/10TUN
HabnAeHNA, KONMYECTBEHHOIO
9KCNepuUMeHTa, Co34aHnsa Teopuiin 1 rMnoTes,
YCTaHOB/IEHWS 3aKOHOB;

- HaBblKaMu Novcka 1 aHanunsa
NHGOPMALMOHHBLIX MCTOYHUKOB B U3y4aeMoi
obnacTu.

12. O6bemM gNCUUNINHBbI B 3a4€THbIX eguHULax/uac — 2/ 72.

dopMa NPOMEXYTOUHOII aTTecTayuum 3adyerT.




13. TpypoemMKoCTb No Bugam yuye6Hoi paGoTbl

TpyooeMKOCTb
Bug, y4e6Hoit pa6oTh Bcero Mo cemecTpam
1 cemecTp 8 cemecTp
KoHTakTHasa paboTta 50 50
nexkuumn 34 34
npaxkTnyeckne 16 16
B TOM uncne:
nabopartopHble
KypcoBas paboTa
CamocTosiTenibHas paboTa 22 22
MpomexyToyHasa aTTectauns (0/151 IK3aMeHa)
MToro: 72 72

13.1. CogepxaHne AUCLUMNJIUHBI

Peanusauusa
Ne n/n pasgena
HanmeHoBaHue pa3gena ANCUMNNNHBI C
CogepxaHvie pasfena gUCLUNANHbI
ANCUUNNNHBI NMOMOLLIbIO
OHNaiH-Kypca,
OYMK *
1. lekuuu
11 O6wwas xapakrepucTmka Posb XxvMun B pa3BuTrmM Yei0BEYECKOW LUBUAN3ALNN. httpS://
Kypca. VicTopust XMMnn Kak VicTopus XMMnn Kak 4actb UCTOPUN KyNbTypbl. CBA3b edu.vsu.ru/
yacTb obueli uctopum NCTOPUM XUMWW C NCTOPUEN Pa3BUTUS LYXOBHOW 1
yenoBeYEeCKoW mMartepuanbHol KynbTypbl. Mepuoamsanmsa nctopun C,Ourse/
LIMBUIN3ALINN. XUMUU. view.php?
1.2 MpeabicTOpUA XUMUK. MokopeHue orHsA. HakonneHne XMMUYECKUX 3HaHWIA B id=2012
Mpeganxummnyeckunii gouncrtopuyeckme BpemeHa. Mpon3soAcTBo
nepvos B UCTOPUN XUMUMW. Kepamuyecknx nsgenuii. dpa metannos. XvMuyeckas
NCTOKM XMMUYECKMX 3HaHWUI | 1 peMecnieHHass TexXHMKa Yy HapojoB APeBHMX
[APEeBHEro YesioBeka. LUVBUAN3ALMIA Asnarckoro " AdyprKaHcKoro
[MepBble Xxumnyeckme KOHTMHEHTOB.
TEXHO/10TUN.
3apoxaeHye Haykn 1 PenurnosHoe n HayyHoe MUPOBO33peHne. AHTUYHaA
13 HAyYHOTO ECTECTBOZHAHNS MaTemMaTuka " HaTypchunocodus. MepBble
" | npencTaBfieHNss  aHTUYHBIX  HatypdmnnocodoBs 06
lMepBble Hay4YHble Teopun o . 3
CTPOGHIN BELLECTBA. )éCTpOVICTBe OoKpy»KatoLLero Mupa. NEeMEHTLI
Mnegokna. iaeanncrnyeckasa KOHLENUUA 3/1IEMEHTOB
MnaTtoHa - ApuctoTens. AHTUYHbIA aToMU3M JleBkmnna
n femokputa. NponcxoxaeHve TepMmHa «XMMusa».
ANXAMAYECKITA NEpUO B OCHOBHblE OCOBEHHOCTU a/IXMMWYECKoro nepvoga B
1.4 MCTODUN XM, 3HaYEHME nctopun xumnn. I'peko-ervneTckas IXMMUA. Mcespo-
€ro pe3ybTaToB s Jemokput. 3ocuma [MaHononutaHckuii. Apabckas
NOCNE/1YIOL|Ero PasBUTHS aIXUMUA: xabwp, Ap-Pasn, 5 ABuUeHHa.
o CpepHeBekoBas  anxmmus 3ana1qumv EBpornbl:
AnbbepT MarHyc, Pomkep BakoH, Bacunuin BaneHTnH
n lNcespo-Mkabup. ANXMMns Kak  coumasibHo-
KynoTypHoe sBneHve CpegHUX BeKOB. 3HauyeHve
JOCTWKEHWIA cpeAHEBEKOBbIX a/IXMMUKOB.
onoxa Bo3poxaeHns u Benukux reorpadmyeckmx
15 Mepuop 06bEAMHEHNS OTKPbITUI HayuHan peBonouuss B usnke U

XUMUK. OCHOBHblE

aCTpOHOMUN. ﬂTpOXI/IMI/IFI N €€ OCHOBHbLIE pe3y/ibTaThbl:




0Cco6eHHOCTV neproaa
06beMHeHns. Passutue

xummn B XVI - XVIII Bekax.

Mapauenbc. Ycnexu TexHuyecko xumum B XVI —
XVII Bekax. . Arpmkona wn B. BupuHryyyo.
ATOMUCTUKA N MeTam3nka 3anoxu Bo3poxaeHus.
MHeBMaTuyeckass xumusa. PobepT Boinb. 3noxa
Teopun doornctoHa. leopr LWtanb. OTKpbITUA
rasos. OTKpbITUE yrnekucnoro rasa W asoTa.
OTkpbiTME BOgoOpoAa u kucnopoga. A.Jl. JlaByasbe
n ero 6opbba npotuB Teopun donornctoHa. AJl.
JlaByasbe 1 pepopma XMMUMN.

1.6

Mepuos KONMYeCTBEHHbIX
(cTEXMOMETPUYECKMX)
3aKOHOB 1 CTAHOBNEHUS
aTOMHO-MOJ1IEKYNAPHOro
yyeHusd. HayyHas
peBOMOLUNS B XUMUMW.

dnoxa lNpocselleHna n ee posb B hopMnpoBaHnn
MUPOBO33pEHNs  4YesioBeka HOBOro  BpeMeHwu.
O6Lwasn xapakrepucTuka nepuoga KomyecTBEHHbIX
3aKOHOB M aTOMHO-MOJIEKY/IAPHOIO  YYeHwUs.
HayuHas pesonouns B XUMUW. 3akoH
3KBMBANIEHTOB. 3aKkOH MNOCTOAHCTBA  COCTaBa.
ATOMUCTNYECKaAA TeopuUs U 3aKOH  KpaTHbIX
OoTHoweHun [x. [OanbToHa. 3akoH MpPOCTbIX
06beMHbIX OTHOLWEHW. MonekynspHaa Teopus
ABorafpo. 3akoH n3omopdusma. 3akoH yaesnbHbIX
TEnsI0EMKOCTEN. 3aKoHbI 3/1eKTpon3a M.
Papagesd. Artomuctuyeckad Teopua UN.  4A.
Bepuenuyca — TuTaHa XMMmMyeckoin Haykm XIX Beka.
ATOMHblE  MacCbl W  CUMBO/IbI  3/IEMEHTOB.
MexayHapogHbli Ccbe3f, XMMWKOB B Kapncpys.
Pedopma aTtoMHo-mosnekynspHoro yyeHus C.
KaHHu1uLapo.

1.7

3apoxaeHne Hay4yHou
xmumumn B Poccun.
Pa3BuTtne Xxmmmyeckoi
Haykun B Poccum B XVIII -
XIX BB.

3apoxgeHne xumunm B Poccumn. Ponb  lNeTpa
Benukoro B pasBUTUM  OTEUYECTBEHHOW HayKW.
CosgaHue MmnepaTopckoit Akagemun Hayk. M.B.
JToMOHOCOB — OCHOBOMOJIOXHWUK HAY4YHON XMMUU B
Poccun. Xummnsa B Poccum Ha py6exe XVIII - XIX BB.
Xvmua B Poccunm B 40-x - 50-x rogax XIX Beka.
Mockosckas XUMmyeckas Lkona. CaHkT-
MeTepbyprckas xumndeckas wkona. .1, lecc. A.A.
BockpeceHckuii. 3apoxgeHue KazaHckol
Xumuyeckoi wkonbl. K.K. Knayc, H.N. 3nHuH, A.M.
Bytnepos. Co3gaHue PycCKOro  XMMW4YEeCKOro
obuiecTsa.

18

3apoxaeHue n
CTaHOBJ/IEHME
OpraHNYecko XMMnu.

NcTokn opraHuyeckoin xumunn. KpylueHve Teopuu
BUTaNIM3ma. OTKpbITME W3OMEPOB U pPafuKasioB.
lMepBble TeopunN CTPOEHMA OpPraHNYECKUX BELLECTB.
Teopua pagukanoB. Teopusa 3amelleHua [ioma un
Teopys  gagep  (Tvinos)  JlopaHa. Teopus
BaJ/IEHTHOCTMW. CTpyKTYpHbIE hopmynbl
opraHM4yeckmx BellecTB. Teopus XMMUYECKOro
ctpoeHna A. M. Bbytneposa. [NpocTpaHCTBEHHbIE
CTPYKTYpHble  doopmynbl  Mosiekyn.  [pupoga
onTuyeckoin nsomepun. Mogens BaHT-Fodhdha - Jle
Benna.

1.9

VicTopusa OTKpbITUA 1
Tpuymda
Mepuoamnyeckoro 3akoHa
A.V. MeHgeneeBa.

MpeawecTsyowme MoMbITKA knaccudpmkaumm
3/1EMEHTOB. Mepuroamnyecknii 3aKoH ..
MeHgeneeBa. Tpuymd [Nepunognyeckoro 3akoHa.
BungonsmeHeHve Mepuognyeckoii Tabnuupl.
dyHOameHTaslbHOE  3HayeHve  [lepnogmMyeckoro
3aKoHa [Ansa pas’BUTUSA ecTecTBO3HaHuA. 3JTanbl
pa3BuTuA MNMNeprnoamyecKoro 3akoHa.

1.10

Knaccuyecknii nepuog 8
pasBUTUN XUMUMW.
dusnyeckast Xmumus -
CTaHOBNEHWE U pa3BUTHe.

cocTosaHuA.  KuHeTudyeckas
Makcsenn n BosnbumaH.
Tepmoxumus. Xunmmnyeckas TepmoavHamuKa.
MpaBwno a3 [wnbbca. DUIMKO-XUMUYECKUI
aHan3. YueHue 0 CKOPOCTU XUMUYECKMX peakuunii.
XnMn4yeckoe paBHOBECKHe. YyeHne 0 Katasivse.

3aKoHbl  ras3oBOro
Teopus rasos.

https://
edu.vsu.ru/
course/
view.php?
id=2012




Teopusi pasbaBieHHbIX pacTBOpoB BaHT-Iodhdpa n
Paynsa. Teopus 371eKTPOAMTUYECKOW Auccoumaunm
(noHmzauyumn) C. AppeHuyca. PuU3MKO-XMMUyeckas
MofAesb obpazoBaHuA pacTBOpPOB: 4.
MeHpenees, O.M. KoHoBanoB, B.A KnctakoBckuii,
N.A. Kabnykos.

Hauyano cospemeHHoro

EcTecTBeHHOHAyuYHble  OTKpbITUSI,  pPe3y/ibTaThbl

1.11 nepuoaa B NCTopun KOTOpPbIX NernM B OCHOBY CO34aHus Teopuu
UM, CTaHOB/EHME C/IOXHOTO CTPOEHMA aToMa. OTKprTVIevKaTO,EI,HbIX
TEOPN CIIOKHOTO nyyen n anekTpoHa. PoToanekTpuyecknin acpdexr.
CTpoeHHs aToma. PeHTreHOBCKQe n3nyyeHue. OTKpbITVE
€eCTeCTBEHHON  pajuoak-TMBHOCTW.  OTKpbITUE
NpoToHa W HelTpoHa. MepBble MOAENUN CIOXHOIO
CTPOEHMA aToma: ctaTuuyeckas mogenb. OnbIT 3.
Pesepdoppa. MnaHeTapHaa mogesnb atoma. 3akoH
Mo3nu. Moctynatel H. Bopa. Mogens aroma
BOAOPOAA. 3apoXAeHne 1 CTaHOB/EHNe KBaHTOBOW
MeXaHWKN.
Teopus «napumanbHbIX Ba/IEHTHOCTEMN. https://
1.12 KoopauHaunonnas Teopusi A. BepHepa. llepBble | aqy.vsu.ru/
3Bosouns 3/IEKTPOHHbIE  TEopUW  BasIEHTHOCTU.  Teopusa course/
npeacTaB/ieHnin 0 KOBaU/1eHTHOI CBA3W Jlblouca. Teopus MOHHOW CBA3KN |
Ba/IEHTHOCTY 1 Koccensi. KeaHTOBO-xuMMueckve npeactasnenns o | View.php?
XVMUYECKO CBA3MN. XMMuueckoli  ces3auM 1 BaneHTHocTw. Wctopus | id=2012
co3flaHua MeTofa BasieHTHbIX cBsselr (MBC) wu
MeToda  MONeKynspHbix  opbutanein  (MMO).
KBaHTOBas XxMMusa 1 Teopus TBEPAOro Tena.
VICTOpHS! 38pOXKaEHNS 1 Mpo6upHbLIA aHanu3. 3apoXxaeHne aHaIMTUYECKOW
1.13 . | xumun. CTaHOB/IEHME METOAO0B KayeCTBEHHOro
pas3BUTUA aHaTUTUYECKO
UM aHanu3a. OBONOUMA METOAO0B KOMMYECTBEHHOIO
aHanm3sa. PU3MKo-XMMUYecKne MeToapbl aHamsa.
Xumus Ha pybexe XX — XXI BB. HaHoTexHO0rMuN.
1.14 Xvmns Ha pyoexe XX — VicTopusa aBoIOLMM OCHOBHBIX XMMUYECKUX
XXI BB. VcTopusa P = 4
TEXHO/0rni 1 NPON3BOACTB. YepHas n uBeTHas
pasBMTHA OCHOBHbIX ChenHe BeKa 1 310X
Hanpas/ieHniA |\I_/|IeTannyprV|s=| B -pea y
NPUKTAIHON XMW, POMBbILLIEHHON PEBOTIOLMN.
Mpon3BOACTBO CTEKNIA, Kepamukn 1 dhapdopa.
OTKpbITUE NOPOXa 1 B3PbIBYATLIX BELLECTB.
Mpon3BOACTBO KWUCMIOT W cofeil. OpraHnyeckue
Kpacutenu. Victopua npousBoAcTBa J1eKapCTs U
6ronornyecknx npenaparos. Xumus
pafnoaKkTUBHbIX BELLECTB.
2. MpakTuyeckue 3aHATUA
- O6LLjas XapaKTepucTKka Ponb Hayku (13 YacTHOCTH, XI/IMIL]/II/I) B pa3BuTUn https://

. KypCaL MICTOpMS: Xnui YyesioBeYeCKOoM umsmnmsaugm. CTOPUA XUMUU KaK edu.vsu.ru/
KaK YaCTL OBLLIEH MCTOPMM 4acTb UCTOPUN KYNIbTYPbI. CBA3L UCTOPUU XUMUN C | o
4e/TOBEYECKOI MCTOpVEN PasBUTMA AyXOBHOIA N MaTEpPUaIbHON view ohn?
UMBIANV3ALIAN. KY/bTYpbl. BO3HUKHOBEHWE XMMUYECKOIA i -php:

ncropuorpaduu. Meproamsaumns NCTOPUN XUMUN. id=2012
2.2 MpenbicTOpUsa XUMUN. Knaccudmkaums UCTOYHWKOB 3HAHW O COCTOSIHWUU
Mpepanxmummnyeckunii XUMUN U XMMUYECKMX pemecen B [jpeBHeM Mupe.
nepvog, B UCTOPUU XUMUK. | MNOKOpeHne OrHA. HakonsneHne XMMnyecknx 3HaHuii
VCTOKN XMUYECKnX B JoucTopuyeckme BpemeHa. [pov3BOACTBO
3HaHWiA ApeBHero Kepamuyeckux usgenuin. dpa MeTasioB. Havano
yenoseka. MNepsble npoun3BoAcTBa meau, 6POH3bI, xenesa.
XUMUYECKME TEXHOMOMUN. | XUMUYECKass U pemMec/ieHHas NnpakTuka y HapooB
ApeBHUX  uuBuAmsaumii  BnmxHero  BocToka,
CpegusemHomopbs, MHanmn n Kntas.
3apOXaEHE HayKk1 1 PenurmosHoe 1 Hay4yHoe MV1POBO33pEHIe.
2.3 HayUHOTO CouansHo-nonnTuyeckne ycnosus [peBHen
Mpeunn  ONA  3apoXAeHWUs  Hayku.  AHTUYHas




ecTecTBO3HaHu4. lNepBble
Hay4dHble Teopun o
CTpOoeHun BeLlecTBa.

maremaTMka W Hatypdwmnococums.  lMNepsble
npeacTaB/ieHns aHTU4YHbIX HaTypduiocodos 06

YCTPOWCTBE  OKpyXawllero mMupa. O/IeMEeHTbI
3Smnenokna. Vaeanuctuyeckas KOHLienums
3nemMeHToB-Ka4yects [lnatoHa -  ApucTtotens.
AHTUYHBIA aToMu3Mm JleBkunna w  [emokpuTa.

MNpPOUCXOXAEHNE TEPMUHA «XUMUSI».

2.4

ANXUMUYECKNIA NEPUOL, B
NCTOPUN XUMMW.
3HaueHune ero
pe3ynbLTaToB A/
nocneayoLero pa3suTms
XUMUN.

OCHOBHblE OCOGEHHOCTN METOLOSIOTUN U TEOopWi
a/IXMMUYECKOro nepuoga B UCTopun Xumun. I'peko-
eruneTtckasa anxumus. lNcespo-Aemokput. 3ocnma
MaHononuTaHcknii. Apabckas anxumus: xabup,
Ap-Pa3n, AsuueHHa. CpegHeBekoBas aIXMMnA
3anagHoli EBponbl: AnbbepT MarHyc, Popxep
BakoH, Bacunuii  BaneHtuH, ApHa/ibgo [Aa
BunnaHosa wu TlceBpo-xadup. ANXMMUA  Kak
coumasnibHO-KybTypHoe fBfeHne CpefHuX BEKOB.
3HauyeHne OOCTUKEHUIA cpegHEBEKOBbIX a/IXUMUKOB
415 nocneayowero passnuTnsg XMMnn. .

2.5

Mepuosa 06begMHeHNUs
XMun. OCHOBHblE
0CO6eHHOCTU Neproga
06beauHeHus. Passutne

xumun B XVI - XVIII Bekax.

Snoxa Bo3poxaeHns n Benukux reorpadmyeckmx
OTKpbITUI  HayuHas peBonwouus B (uU3nke u
acTpoOHOMUM.  ATPOXMMWSA U €e  OCHOBHbIe
pesynbtartbl: [lapauensc, W.b. BaH [enIbMOHT.
Ycnexu TexHuyeckoi xumum B XVI — XVII Bekax. I.
Arpukona, B. BupuHryyyo, J1. Opkep. ATOMUCTMKA U
mMeTadmsnka 3Moxm Bo3poxaeHus.
MHeBmMaTU4Yeckas xumus. PobepT boiinb. dnoxa
Teopun donornctoHa. leopr LWTanb. OTKPbITUA
rasos. OTKpbITUE yINeKucnoro rasa W asoTa.
OTKkpbITUE Bogopoda un kucnopoga. A.J1. JlaByasbe
n ero 6opbba npoTUB Teopun NOMMCTOHA.
KucnopogHaa Teopuss TOpPEHMA M CTPOEHUs
XMMUYeCcKMX  Bewects. HayyHoe  noHMMaHue
Xnumuyeckoro anemeHta. A.Jl. JlaByasbe 1 pedopma
XUMUU.

2.6

Mepuoa KONNYECTBEHHbIX
(cTexmomeTpuyeckmx)
3aKOHOB M CTaHOB/EHNSA
aTOMHO-MOJIEKY/IAPHOTO
y4eHus.

dnoxa lNpoceelleHna n ee posb B hopMnpoBaHnm
MUPOBO33pEeHNs  4YesioBeka HOBOro  BpemeHwu.
HayuHas pesonwoumd B XUMUWU. O6buwas
XapaxkTepucTuka nepuoga KonmyecTseHHbIX . 3aKoH
3KBMBANIEHTOB. 3aKOH MOCTOSAHCTBA  COCTaBa.
ATOMUCTMYECKAsE Teopus U 3aKOH  KpaTHbIX
oTHoweHnin k. [OanbToHa. 3akoH MPOCTbIX
06beMHbIX OTHOLWEHWA. MonekynspHaa Teopus
ABoragpo. 3akoH nsomopgusmMa. 3akoH yaesibHbIX
Ten10eMKOCTel. 3aKoHbI anektponusa M.
dapaped. Atomuctnyeckaa Teopua U, A
Bepuenuyca — TuTaHa XMMM4eckoi Haykm XIX Beka.
ATOMHbIE  MacCbl W  CUMBOJIbI  3/IEMEHTOB.
MeXxayHapoaHbli cbe3n XMMUKOB B Kapncpya.
Pechopma atomHo-monekynsipHoro ydeHus C.
KaHHuuLapo.

2.6

Mepuos KONNYEeCTBEHHbIX
(cTexMomMeTpUYecKmx)
3aKOHOB M CTaHOB/EHNUSA
aTOMHO-MOJIEKY/IAPHOTO
yyeHus. HayyHas
PEBONIOLNSA B XUMUN.

3noxa MpocBelleHns 1 ee posb B QOPMUPOBAHNN
MWPOBO33pEHUS  4YesioBeka HOBOro  BpeMeHM.
O6Llas XxapakTepucTika nepnoaa KonmyecTBeHHbIX

3aKOHOB M aTOMHO-MOJIEKY/IAPHOTO  Y4YeHUS.
HayuyHas pesosouns B XUMUN. 3akoH
3KBMBA/IEHTOB. 3aKkOH MNOCTOAHCTBA COCTasa.
ATOMMCTMYECKAA Teopusa WM 3aKOH  KpaTHbIX
OoTHoweHun [bx. [OanbToHa. 3akoH MpPOCTbIX

06BEMHbIX OTHOLWEHWIA. MonekynspHaa Teopus
ABoragpo. 3akoH nsomopursma. 3akoH yAenbHbIX
Tens0eMKoCTe. 3aKoHbI 3M1eKTponnsa M.
dbapaged. ArtomucTmyeckaa Teopuma N, A.
Bepuennyca — TuTaHa XMMMUYecKon Hayku XIX Beka.
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ATOMHbIE Macchbl " CUMBO/IbI 3/1EMEHTOB.
MexayHapodHblii  cbe3g XMMUKOB B Kapncpya.
Pedopma  aTOMHO-MOMEKYNSIPHOTO  y4eHus C.
KaHHuuuapo. Co3gaHue  Knaccuyeckoro  aToMHO-
MOJIEKY/IIPHOIO YYEHUS.

2.7

3apoxaeHve Hay4Hoi
xmumun B Poccun. Pazsutune
XUMWUYECKOI HayKn B
Poccumn B XVIII - XIX BB.

3apoxaeHue xumun B Poccun. Ponb lMeTpa Benvkoro
B pasBuTuM OTeyecTBeHHOl Hayku. CosgaHve
Vimnepartopckoii Akagemun Hayk. M.B. JlomoHocoB —
OCHOBOMOJIOXHUK Hay4HOI xuMumn B Poccun. Xmmus B
Poccun Ha py6exe XVIII - XIX 8. B.M. CeseprvH, T.E.
Nosuu. Xnmuna B Poccum B 40-x - 50-x rogax XIX Beka.
MockoBckas Xnmuyeckas LKona. CaHKT-
MeTepbyprckas xumnyeckasa wkona. .U, Tecc. A.A.
BockpeceHckuii. 3apoxaeHne KasaHckoi Xxummnyeckoi
wkonel. K.K. Knayc, H.N. 3unHuH, A.M. ByTnepos.
Co3gaHune PyccKkoro Xummnyeckoro obLecTsa.

2.8

3apoxaeHue un
CTaHOB/IEHNE OPraHNYecKoi
XUMUN.

VIcTOkM opraHudeckoin xuvmuun.  KpylueHne Teopum
BuTasin3ma. OTKpbITUE M3OMEpoB W pagukanos. .
Benep, M. bBeptno, 1O. J/nbux. [lepBble Teopuun
CTPOEHMA OpraHNyecknx BeLLecTs. Teopus pagukasios.
Teopus 3amelleHns [ioma u Teopua sagep (Tvnos)
NopaHa.  Teopus Ba/IEHTHOCTU. CTpyKTypHblE
hopmy/ibl opraHuyecknx BelecTs. A. Kekyne. Teopus
XMMWYECKOro CTpoeHus A. M. bytneposa.
MpocTpaHCTBEHHbIE CTPYKTYPHbIE (DOPMY/Ibl MOJIEKY/I.
Mpupoga onTuyeckoit wusomepun. Mopgenb BaHT-
Fochdha - Jle benns.

2.9

WcTopus oTKpbITHA 1
Tpuymda MNepuoguyeckoro
3akoHa .. MeHgeneesa.

Knaccudpmkaums XUMUYECKUX  3NEMEHTOB Kak
akTyanbHas hyHaameHTaslbHasa 3agada xumum XIX B.
MpegalwecTsylowpe nonbITKA knaccudukaumm
anemeHToB. W. [lebepeiiHep, A.D. age WaHkypTya, A.
HbtoneHac. MNepuogunueckuin 3akoH .M. MeHaeneesa.
Tpuymdp lMepuognyeckoro  3akoHa. OTKpbITHE
6r1aropogHbIx rasoB. BugonsmeHexve MNeproguyeckoi
Tabnmupl. PyHOaMeHTaslbHOe 3HayeHue
Mepuoamnyeckoro 3aKoHa ans pasBuTus
eCTecTBO3HaHudA. Jtanbl passutna [Mepuognyeckoro
3aKoHa.

2.10

Knaccunuyeckuin nepnog B
pasBuUTUM XUMUW.
dusmnyeckas xmMmms -
CTaHOB/IEHNE 1 pa3BUTHE.

3aKoHbl ra3oBOro COCTOAHUA. KuHeTuyeckaa Tteopus
rasos. MakcBenn wn bonbymaH. Tepmoxumus.
XumMmnyeckas TepmoanHamuka. Mpasuno ¢as Mbobea.
DU3NKO-XMMUYECKWIA aHa/IM3. YYeHue O CKOpOCTM
XMMUYECKMX peakuuii. Xumuuyeckoe paBHOBECME.
YueHne o kKatasimze. Teopusas  pa3baBfieHHbIX
pactBopoB  BaHT-Tothdpa wn  Payna.  Teopus
31EKTPONTMYECKO auccoumauun  (MoHusaumm) C.
AppeHuyca. PU3NKO-XMMUYECKaA MofAesib
obpasoBaHusa pacteBopos: [MO.N. MeHgenees, [A.1.
KoHoBasnoB, B.A KuctsikoBckuid, N.A. Kabnykos.

2.11

Hauasno coBpemMeHHOoro
nepuoga B UCTOPUN XUMUN.
CTaHoBieHne Teopumn
C/IOXKHOTO CTPOEHMA atoma.

EcTecTBeHHOHayuHble OTKPbITUSA, pe3y/ibTaTbl KOTOPbIX
Nernn B 0OCHOBY CO3[aHNs TEOPUUN CIOXHOTO CTPOEHUS
aTtoma. OTKpbITUE KaTOAHbLIX Jlyd4eill W 3/eKTpoHa.
doTO3NEKTPUYECKNIA athdpexT. PeHTreHoBCKOE
n3nydyeHne.  OTKpbITUE  €CTECTBEHHON  pajuvoak-
TMBHOCTU. OTKpbITME MPOTOHA W HeliTpoHa. lepBble
MOZeNIN C/IOXKHOro CTPOEHMA artomMa: cTaTuyeckas
MoZenb. OnbIT 3. Pesepcoppa. [MnaHeTapHas
Mofenb aroma. 3akoH Mosnn. lNMoctynatel H. Bopa.
Mopens atoma  BoAopoAa. 3apoxaeHne wn
CTaHOBJ/IEHNE KBAHTOBOW MEXaHUKN.

2.12

2BOMKOLUMS NpeacTaBNeHnin

Teopus «napumanbHbIX Ba/IEHTHOCTEW».
KoopaunHaunoHHaa Teopua A. BepHepa. [lepBble
3/1IEKTPOHHbIE Teopuu B&J/IEHTHOCTH. Teopus

https://
edu.vsu.ru/
course/
view.php?
id=2012
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O B&UTEHTHOCTUN A
XUMUYECKOI CBA3MN.

KOBasIEHTHOI cBA3W Jlblonca. Teopusi MOHHOI CBA3M
Koccens. KBaHTOBO-xMMuYeckue npeacTaB/ieHus o
XMMUWYECKO CBA3W M BaUleHTHOCTU. cTopusa co3gaHuns
mMeToga BaneHTHbiXx cBsseldk (MBC) u  wmeToga
MONEKYNsipHbIX opbutaneii (MMO). KBaHToBas xumusi
1 Teopus TBEPAOTO Tena.

WcTopust 3apoxaeHust n

MpPoGUPHBIA aHanM3. 3apoXAeHUe aHa/IMTUYECKON

2.13 DA3BUATUN AHA/MTUYECKOI xumuun.  CTaHOB/NeHME  MEeTO4OB  KayeCTBEHHOro
MUY, aHanmsa. T.Y. beprmaH, K.P. ®pe3seHunyc. 3Isosnouns
MeTOA0B KOMMYecTBeHHoro aHamsa. K.-®. Mop.

DU3NKO-XMMUYECKNe MeTobl aHa/In3a.
b4 Xumusi Ha pyBexe XX — XX )VI(I/IMI/IH Ha pybexe XX — XXI| BB. HaHOTexHonorum.
. cTtopus 3BOMOLUK OCHOBHbIX XUMUYECKMX

BB. VIcTopua passntus
OCHOBHbIX HanpaBneHnit
NpuKNagHon XumMun.

TEXHOMOIMA U npou3BoAcTB. YepHas W UBeTHas
meTannyprimus B CpegHue  Beka UM 9MOXy
MpombIWeHHoi peBontoLyn. MNpon3BOACTBO CTeKNa,
LlemMeHTa, kepaMuku 1 chapdpopa. OTKpbITUE Mopoxa U
B3pbIBYATbIX BEWECTB. [POM3BOACTBO KNC/OT U CONEiA.
OpraHuyeckne Kpacutenu. VcTopvsi Npou3BOACTBA
NeKkapcTB 1M BGUOMOTMYECKNX NpenapaToB. Xumus
PaAnoaKTVBHbIX BELLECTB.

13.2. Tembl (pasgenbl) AUCUUNIIUHBI U BUAbI 3aHATUIA

Ne
n/
n

HavnmeHoBaHue TemMbl
(pasgena) gMcumnanHbI

Buapl 3aHATUIA (4acoB)

Nekumn

CKune Hble paboTa

MpakTnue- | Jlabopatop- CamocTonaTesibHas

Bcero

O6Lan xapakrepucTmka
Kypca. ictopusa xumun kak
yacTb 0bLel uctopun
4esI0BEYECKON LIMBUIN3ALNN.

MpeabIicTOpUA XUMUW.
Mpefanxmummnyeckunin nepmos B
NCTOPUN XMMUKN. VICTOKM
XMMUYECKMNX 3HaHWI ApeBHEro
yenoseka. NepBbie
XVIMUYECKME TEXHOOTUN.

3apoxaeHune Haykn 1
Hay4HOro ecTecTBO3HaHus.
MNepBble Hay4YHble Teopumn 0O
CTPOEHMM BELLeCTBa

ANXMMUYECKUIA Neprog, B
NCTOPUM XUMUW. 3HaUYEHNEe
€ro pesysibTaToB AN
nocrieayoLero pa3suTus
XUMUN.

Mepuog 06begUHEHNS XUMUU.
OCHOBHble 0COBEHHOCTU
nepvoga o6benHeHns.
Passutmne xummm B XVI - XVIlI
BEKaXx.

Meprog KoNNYeCcTBEHHbIX
(cTexmomeTpuyeckmx)
3aKOHOB M CTAHOBJ/IEHUSA
aTOMHO-MOJIEKYIAPHOIO
yYeHus.

3apoXxaeHne Hay4yHon XuMmm
B Poccun. Passutue
XMMUYECKOI Haykn B Poccum
B XVIII - XIX BB.

3apoxaeHue 1 CTaHOB/EHME
0praHMyeckomn XMMnN.

McTopusi oTKpbITUA 1
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Tpuymda MNeproamyeckoro
3akoHa [1./. MeHgeneesa.
Knaccuyeckuii nepunog 8
10 | PasBuTAM XumuM. Pusnyeckasn > 1 5 5
XUMUS - CTAHOBNIEHNE U
passuTue.
Hayasio coBpeMeHHOro
11 | Neproaa B NCTOpuM XMMmK. 2 1 1 4
CraHoB/ieHue Teopun
C/IOXXHOr0 CTPOEHUA atoma.
OBONOUNS NpeacTaBneHnii o
12 | Ba/IEHTHOCTM U XUMUYECKOM 2 1 1 4
CBSI3U.
VicTopusa 3apoxkaeHns n
13 | PassnTus aHaNUTUYECKOi 5 1 1 4
Xrmuu,
Xrmuns Ha pybexe XX — XXI
14 | BB VicTopus passutus 5 4 1 5 7
OCHOBHbIX HanpaseHui
NPUKIaAHON XUMUU.
VToro: 34 17 22 72
13.3 MexaucumnanHapHble CBA3U C APYIrMMU AUCUUNJIMHAMN:
Ne HavmeHoBaHMe ANCUMNANH yY4eBHOro nnaHa, ¢ KOTOpbIM Ne Ne pasgenos gucUMNANHbI
n/n opraHu3oBaHa B3aMMOCBS3b AUCLUNIUHBLI paboyel paboyeli nporpamMmmbl, CBA3aHHbIX
nporpaMmel C YKa3aHHbIMW AUCLMNIIMHAMM
1 dunocodms 1
2 O6LWasn n HeopraHn4yeckas XMmMus 2-7,9,10,15
3 OpraHunyeckas xumus 8
4 Pursmyeckas Xxmmums 11
5 AHasniMTyeckas Xxmmus 14
6 Pun3nka 10

14. MeToaunuyeckune ykasaHusi onsi o6y4yaroLmxcsi N0 OCBOEHUIO AUCLUN/IVHDI
B yyebHOM npouecce UCnonb3yTca crepyrowme opmbl paboThbi:
- NpoBefeHne Nnekyui,
- NpoBefileHne NpakTUYeCKNX 3aHATUN,
- 3aHATUA B MHTEPaKTUBHOM dhopMe (AnCKyccum),
- KOHTPOJIbHbIE PaboThI,
- MOAroTOBKa 1 3aWmTa pedeparos No Temam, Npeas10XeHHbIM npenogasarenem,
- BHeayauTopHasa camocTosiTesibHas paboTta CTyAeHTOB.
OpraHu3aunoHHasa CTPYKTypa JIEKUNOHHOTO 3aHATUSA:
1. PopMynMpoOBKa TeMbI, Liesiell 3aHATUA, NOCTaHOBKa NPo6/1eMHOro Bonpoca.
2. Pa3bsiCHeHVe BONPOCOB TEOPETMYECKOrO 1 MPakTUYeCcKoro njiaHa Ans peleHns
noctas/ieHHOW NpPobeMbl.
3. PaccmoTpeHune nyTeit peleHns Npo6/1eMHOro BoNpoca Ha KOHKPETHbIX NpYMepax.
4. 3akntoyeHne, oopmyMpoBKa BbIBOAOB.
5. dopmynupoBka 3aaHus 4n8 camoCcToATeNbHOM AoMallHel paboTbl. O3ByYMBaHme
TeMbl CNefyoLLero 3aHATUS.
OpraHu3aunoHHasa CTPYKTypa NpakTUyYecKoro 3aHATUSA:
1. PopMynMpoOBKa Lenein 3aHATUS U OTBETbl Ha BOMPOCbI CTY[EHTOB.

MpakTnyeckas paboTa NPOBOAUTCA C LE/bI0 BbISB/IEHUA YPOBHA OCBOEHUSA
Matepuana no Tematvke paboTbl, CMOCOOHOCTM AdaTb NPaBWU/IbHYHD TPaKTOBKY
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pesynbTatam, NosyYeHHbIM MPU BbINO/IHEHUN paboThl. 3awmTta paboTbl 3ak/1yaeTcs B
othopmneHmmn paboT, YCTHOI Gecefe npenogasatesnsi CO CTYAEHTOM MO MOJyYEHHbIM B
paboTe pe3ynbTaTtam 1 OCHOBHbIM TEOPETUYECKNM MOHATUAM NO TeMe paboTbl.

TeKyLm il KOHTPO/Ib NPOBOANTCS NyTEM NPOBEPKM BbINO/THEHUSA AOMALLHErO 3a4aHus,
BXOZHOro KOHTPONS (B BUAE KOHTPOJIbHOWN paboThl).

OpraHu3aunoHHas CTPyKTypa KOHTPO/IbHOM paboThbl.

Tema npeacTosiLiet KOHTPOsIbHOW paboTbl 06BbABASETCSA NEKTOPOM. KOHTposbHas
pabota nNo BapuaHTam MPOBOAUTCH HAa JIEKUMOHHOM 3aHATMU. Pe3y/ibTaTbl KOHTP/IbHOW
paboTbl 00BLABMATCA NEKTOPOM Ha CrieAytoLeM SIEKLMOHHOM 3aHATUMN.

KOHTpONb  OCBOEHMSA  TeopeTUyeckoro  maTepuana  MNPOBOAMTCA  Mocre
NPoC/ylWmMBaHUA CTyAeHTaMn JIEKUMOHHOIO MaTepuasia no Kaxkaoh Teme B Buge
ceMuHapa (QUcKyccuu) M BbINOSIHEHMA AOMALUHUX 3a4aHuii. BbiNnoNHeHVWe [omallHuX
3a4aHuii KOHTPONUpYyeT NekTop. ExxeHeAeNnbHO CTYAeHTbl MMET BO3MOXHOCTb BbISICHATb
BCE BOMPOCbI, OCBOEHNE KOTOPbIX BbI3blBAET TPYAHOCTU, HA KOHCY/IbTauusaX C JIEKTOPOM B
cneunasnibHO OTBeAEeHHbIe /19 3TOr0 KOHTaKTHbIe Yachl.

15. yl-leﬁHO-METO,qI/Il-IGCKoe n I/IH(bOpMaLI,I/IOHHoe obecneyeHue ANCUNN/IUHDbI:
(cnucok aumepamypbl oghopmsiemcsi 8 coomsememsuu ¢ mpebosaHusimu FTOCT u ucrnosib3yemcsi obwasi CKBO3Hasi
HyMmepayusi 0711 BCeX BUGOB /iumepamypsbl)

a) OCHOBHasi iMTepatypa:
Ne n/n MNCTOYHMK

MwutToBa N.A. IcTopnsa xummmn ¢ ApeBHENLLINX BPEMEH A0 KOHUA XX Beka: yueo.
nocobue c rpudpom YMO Mo Knaccuyeckomy YHUBEPCUTETCKOMY 06pa3oBaHuio /
N.A. MutToBa, A.M. Camoiinos — JonronpyaHbiin: N4, «AHTennekr», 2009 — T.1. —
416 c.

MwutToBa N.A. IcTopnsa xumnmn ¢ ApeBHENLLINX BPEMEH A0 KOHUA XX Beka: yueo.
nocobue c rpudpom YMO Mo Knaccuyeckomy YHUBEPCUTETCKOMY 06pa3oBaHuio /

2 N.A. MuTtToBa, A.M. Camoiinos — flonronpyaHbiii: O «NHTennekr», 2012 — T.2. —
624 c.

3 OcHoBbI dounocodun Haykn / B. M. KoxaHoBckuii [u ap.] — PocToB H/A: ®eHunkc, 2007.
— 608 c.

6) AonNoNHUTEbHAaA nuTepaTypa:
Ne n/n ICTOYHMK

3edhmnposa O.H. KpaTtkuii kypc nctopum n metogonorum xumun / O. H. 3echmposa. — M.
: AHabasuc, 2007. — 136 c.

5 Py3aBuH . 1. dunocodmns Hayku / .. Py3aBuH. - M. : KOHUTK-[aHa, 2005. — 400 c.
A3nmoB A. KpaTkas uctopus xumnn. Passutue naein n npeacrasnieHnin B xvmmn [ A.
Asnmos. — CI16. : Amdoopa, 2000. — 268 c.

MwutToBa N.A. icTopnAa CTaHOBNEHUA YYEHNS O C/TIOXKHOM CTPOEHUN aToMa: MeTos,

7 nocobue ans ctyaeHTos xum. d-ta/ . 4. MuttoBa, A. M. CamoiinoB. — BopoHex:
N0OI By, 2003. — 48 c.

MwutToBa N.A. IcTopusa CTaHOBNEHUS 1 3BOMKOLMM NPEACTABNEHNA O BAJIEHTHOCTU U
8 XUMNYECKOWN CBA3N: MeToA,. nocobue ans ctyaeHToB xum. d-ta / V. A. MutTtoBa, A. M.
Cawmoinos. — BopoHex: JIOIN BI'Y, 2003. — 64 c.

MuTTOBa L. A. IcTopns 3apoXxaeHns 1 CTaHOB/IEHNS OU3NYECKO XMMUK: y4ueb.

4

9 noco6bue / N. A. MuttoBa, A. M. Camoinos, M. K. LLapos. — BopoHex: UL, BI'Y, 2008.
— 56 c.
CamoinoB A. M. /icTopusa 3apOoXaeHns 1 CTaHOBMEHUS aHA/IMTUYECKON XUMUK

10 (McKycCTBO XMMMYECKOrO 3KCnepuMeHTa): yueb. nocobue / A. M. Camoinnos,

B. A. lWanowHuk, M. K. LLlapos. — BopoHex: VML, BI'yY, 2010. — 64 c.
ConosbeB 0. U. NcTtopusi xumnn. PassBntne XMMmnn ¢ APEBHENLLMX BPEMEH A0 KOHLUA

H XIX Beka / KO. . ConoBbeB. — M. : INpocBelleHne, 1983. — 408 c.
ConosbeB H0. U. VicTopust xumnn. Pa3BnTe OCHOBHbIX Hanpas/ieHnii COBPEMEHHOIA
12 xummum [ KO.N. Conosbes, . H. TpudoHos, A. H. LamuH. — M. : TpocBelleHne, 1984. —

335c.
13 BbikoB I'. B. VicTopus opraHn4eckoi XuMmun. OTKPbITUE BaXKHENLLIMX OpraHn4yeckmx
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coeauHeHwii / T'. B. BbikoB. - M. : Hayka, 1978. — 375 c.

14 Bonkos B. A. Bblgawowmeca xumukn mupa / B. A. Bonkos, E. B. BoHckuid, . WU.
Ky3HeuoBa. — M. : Bbicwl. Wk., 1991. — 651 c.

15 xya M. Nctopus xumum / M. xxya. — M. : Mup, 1975. — 477 c.

B) 6a3bl AaHHbIX, MHPOPMAaLNOHHO-CNPABOYHbIE 1 MOUCKOBLIE CUCTEMbI:

Ne n/n VICTOYHNMK
http://www.en.edu.ru/ - ECTECTBEHHO-HayuHbIli 06pa30oBaTe ibHbIN NOPTasl - ABASETCH COCTaBHOW

1 yacTblo thegepasibHOro noptasna "Poccuiickoe o6pasoBaHme”. CoOaepXUT pecypcbl 1 CCbIIKM Ha
pecypcbl N0 eCTECTBEHHO-HAYYHbIM AUCUUNIMHAM (U3nKa, XMMusa 1 61nonorus).
http://window.edu.ru/ - HhopmaunoHHasa cuctema «EfnHoe OkHO JocTyna K 06pa3oBaTesibHbIM

2 pecypcam».
http://vovr.ru/ «Bbicliee obpa3oBaHve B POCCUM» - HAyYHO-Nefarormyecknii XypHan

3 MuHucTepcTBa 06pa3oBaHns U Hayku P®. B xypHane ny6vkytoTCsa pe3ynbTaTbl UCC/Ief0BaHunii
COBPEMEHHOI0 COCTOSIHWNSA BbICLUEN LUKOSIbI POCCUK, 06CYXKAAITCA BONPOCHI TEOPUN U NPAKTUKN
rYMaHUTapHOro, eCTECTBEHHO-HAYYHOI0 Y UHXEHEPHOTo BbICLLEro 06pa3oBaHusi.
http://www.elibrary.ru —-Hay4yHas anekTpoHHas 6ubnmnoteka eLIBRARY.RU - kpynHeiiwnii
POCCUIACKM NHCPOPMALMOHHBIA NopTan B 06/1aCTy HayKuW, TEXHOIOTW, MeANLMHDBI 1

4 ob6pa3oBaHus, cogepxalinii pedpepatbl U NOJHbIE TEKCTbl 60nee 12 M/H. Hay4HbIX CTaTei 1
ny6nvkauuii. Ha nnatcopme eLIBRARY.RU focTynHbI 31€KTpOHHbIE Bepcun 6onee 1400
POCCUINCKMX HAYUYHO-TEXHUYECKNX XXYPHAI0B, B TOM Ynce 6onee 500 XXypHasioB B OTKPbITOM
gocryne.

5 http://www.chem.msu.ru/rus/ - Chemnet - ogouumanbHOe aNeKTPOHHOE n3gaHme XMMmnyeckoro
thakynbteta MI'Y B Internet

6 http://www.physchem.chimfak.rsu.ru/Source/History/index.html - «licTopns xumumn» - Mporpamma
JIEKUMOHHOTO Kypca, KOHCNEKTbI ekunid. KOXHbIN deaepanbHblil yHUBEPCUTET.

7 http://ru.wikipedia.org/wiki/ - SHUMKIoNeans. bruorpaduyeckne AaHHbIe BblAAOLLMXCA XUMUKOB.

16. MepeyeHb y4EOGHO-METOANUYECKOrO 06ecneyeHnsa AN CaMOCTOATE/NIbHON padoThbl

No
n/n

VCTOUHUK

MwutToBa N.A. IcTopusa xummm ¢ ApeBHENLLINX BPEMEH A0 KOHUA XX Beka: yueo.
nocobue c rpudpom YMO Mo Knaccmyeckomy YHUBEPCUTETCKOMY 06pa3oBaHunio /
N.A. MutToBa, A.M. Camoiinos — lonronpyaHbiii: U4 «HTennekr», 2009 - T.1. —
416 c.

MutToBa N.A. IcTopnsa xummm ¢ ApeBHENLLINX BPEMEH A0 KOHLUA XX Beka: y4eo.
nocobue c rpudpom YMO Mo Knaccuyeckomy YHUBEPCUTETCKOMY 06pa3oBaHuio /
N.A. MutToBa, A.M. Camoiinos — flonronpyaHbiii: 4 «HTennekr», 2012 — T.2. —
624 c.

MwuTToBa N.A. NIcTopna cTaHOBNEHUSA YYEHNA O CNOXHOM CTPOEHUM aToMa: MeToj,
nocobue ans ctygeHtos xuMm. go-ta / V. A. MuttoBa, A. M. CamoinnoB. — BopoHex:
N0OI1 By, 2003. — 48 c.

MwutToBa N.A. IcTopusa CTaHOBNEHUS 1 3BOMKOLMM NPEACTABNEHNIA O BAJIEHTHOCTU U
XUMNYECKOW CBA3N: MeToA,. nocobue ans ctyaeHToB xum. d-ta / V. A. MutTtoBa, A. M.
Cawmoinos. — BopoHex: JION BI'Y, 2003. — 64 c.

MuTTOBa L. A. IcTopns 3apoXxaeHns 1 CTaHOB/IEHNS ON3NYECKO XMMUK: y4ueb.
noco6bue / N. A. MuttoBa, A. M. Camoinos, M. K. LLapos. — BopoHex: UL, BI'Y, 2008.
— 56 c.

CamoinoB A. M. /icTopusa 3apOoXaeHns 1 CTaHOBMEHUS aHA/IMTUYECKON XUMUK
(McKycCTBO XMMMYECKOTO 3KCNepuMeHTa): yueb. nocobue / A. M. Camoinnos,
B. A. lWanowHuk, M. K. LLapos. — BopoHex: VML, BI'yY, 2010. — 64 c.

17. O6pasoBaTefibHble TEXHOMNOIUN, UCNOJIb3yeMble NMpuU peasiM3aymn yue6Hon
ANCUUNINHBI, BKOYasa AUCTaHUMOHHbIe o6pa3oBartesibHble TexHonorum (40T),
3N1eKTPOHHOE 0Gy4eHue (90), cmellaHHOe OGyUYeHue:

Mpn peanu3aymm AMCUUNANHBI MCMOML3YKOTCA Kaccuyeckne ob6pasoBaTesibHble
TEXHOMorMm 6e3 3amMeHbl ayAUTOPHbIX 3aHATUR (NTEKUMA 1 NabopaToOpHbIX 3aHATUIA) Ha


http://ru.wikipedia.org/wiki/
http://www.physchem.chimfak.rsu.ru/Source/History/index.html
http://www.chem.msu.ru/rus/
http://www.elibrary.ru/
http://vovr.ru/
http://window.edu.ru/
http://www.en.edu.ru/
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[OT. OCHOBHbIe TUMbl NeKUWiAi — BBOAHbIE NeKUUN (B HaYane U3yvyeHus AMCLMNIVHbI) 1

MHpOPMaLIMOHHbIE

nekuum

C BuM3yasmMsaumen

(MynbTUMeaniiHbIE

npeseHTaymm).

MpoBefeHMe TeKyLMX aTTecTauuii M NPOMEXYTOYHbIX aTTecTauuii ocylecTBnsieTcs B
thopme ycTHoro cobecegoBanust no K/IM. CamocTosTesibHasi paboTa no BCem pasaesam
npeanonaraeT BbINO/IHEHNE 0653aTe/IbHbIX NMMCbMEHHbIX AOMALLHNX 3a4aHUA.

18. MaTtepunanbHO-TeXHUYEeCKoe obecrnevyeHme AUCLUNIINHDI:
1. MepcoHaslbHbIe KOMMbIOTEPBI C AOCTYNOM B HTEPHET;

2. MynbTumeunitHbIi npoekTop BENQ,

3. MepeHOCHOWN MynbTUMEANIAHBI SKpaH,
4. MynbTumeauiiHble NeKUuUn No UCTOPUN U METOA0MOTNN XM
© Alexander M. Samoylov 2006 - 2019

19. OLeHOUYHbIe cpeAcTBa A1 NPOBEAEHUs TeKylleli 1 NPOMeXYTOUYHOW aTTecTauuii

MopsiAoK OLEHKM OCBOEHMSI 06ydalolMncst yuebHoro Mateprasna onpeaensieTcs
cofiep)XaHMeM cneayroLmx pa3aenos ANCUMNINHLI

HanmeHoBaHue MHgukaTop(bl
rll\}gn pasaena AMCLMNMHbI Koul\al;?;;a : A(ﬂ?TWKe"I?'S'H) OueHovHLIe CpeacTea
(moayns) KoMneTeHumn
O6Las xapakTepucTumka
Kypca. /icTopua xvmmnu

1. | kak yacTb o6Leii OnMK-1 Ofk-1.1 TecToBble 3aaHVA
NCTOPMMN YesI0BEYECKOIA
LUMBUAN3ALINN.

MpeabIicTOpUA XMMUW.

Mpepganxumuyecknia

nepros B uctopuu TecToBble 3aaHUA
XUMUK. VIcTokn OrK-1.1, JomaluHve 3agaHus

2. ) o Ornk-1 OrlK-1.2, j
XUMUYECKMX 3HAHWIA OMK-1.3. KoHTponbHasa paboTa.
OpeBHero yesnoBeka.
lNepBble Xxumnyeckme
TEXHO/I0TUU.
3apoxaeHne Haykn u
Hay4Horo TecToBble 3aaHUA
€CTeCcTBO3HaHuA OfK-1.1, JomallHme 3agaHns

3. ) OnkK-1 OnkK-1.2, )
MNepBble Hay4yHble OMK-1.3. KoHTponbHasa paboTa.
TEeopun 0 CTPOEHUU
BeLlecTBa.

ANXUMUYECKNIA NEPUOA,
g NUCTOPUN XUMUMW. OMK-1.1 LeCTOBbIe 3ajaHuA
HauyeHune ero ' oMallHWe 3a/laHus.

4. pe3ynbLTaToB A1 OrK-1 82&1; MoaroToeka pedepara..
nocneaymoLlero o
pa3BUTUSA XUMUMK.

Mepuoa 06begnHEHNS

XuMuun. OCHOBHble TecToBblE 383 8aHUA

5 0CO06EeHHOCTM Nnepmnoaa OnK-1 82&1; JomaluHne 3agaHus.
" | o6beanHeHus. ) OI‘IK:1'3, KoHTponbHas paborTa.

Passutne xummnn B XVI - "

XVIII Bekax.

Mepuog

KOINYECTBEHHbIX TecToBble 3a4aHus
OnkK-1.1,

6. (cTexvioMeTpryeCcKmXx) ONK-1 OMK-1.2 JomaliHve 3agaHus.
3aKOHOB M CTaHOB/EHUA ONK-1. 3’ KoHTponbHasa paboTa.
aTOMHO-MOJ1EKYNIAPHOrO o
yyeHus.

7. | 3apoxaeHue Hay4HoI OrlnK-1 OrikK-1.1, TecToBblE 3838aHMA
Xumum B Poccun. OrllK-1.2, JomallHve 3agaHuns.
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HanmeHoBaHue VHaukaTop(bl
M| pasgena gucusnnmbl Koul\ar;l?;)e : .U.&TWKGSIS'”) OueHouHbIe cpeacTsa
(moayns) KoMneTeHumn
PaszButne xmmmyeckoi KoHTpOnbHast pa6oTa
Hayku B Poccun B XVIII - OrlK-1.3. '
XIX BB.
3apoxaeHue n OrkK-1.1, TecToBbLIE 38 8aHUA

8. | cTaHOB/MeHue OriK-1 OrK-1.2, JomaluHve 3agaHus.
OPraHNYyeckol XMMnN. OrlnK-1.3. MoarotoBka pedepara.
VicTopust OTKpbITUSA 1 TecToBble 3a1aHMs
Tpuymepa OrKk-1.1, JomallHne 3aaaHus.

9. | MNepuogunyeckoro OrkK-1 OriK-1.2, KOHTpObHas pa6oTa
3akoHa [.U. OrK-1.3. '
MeHpeneesa.

Knaccuueckuii nepuop B TecToBble 3a5aHMs
passuTUN XUMUN. OrlK-1.1, [loMalLH1e 335aHNs

10. | du3snyeckaa Xxmmus - OrK-1 OrK-1.2, MoaroToeka pedpepaﬁa
CTaHOB/IEHNE 1 OlK-1.3. '
pasBuTuE.

Hayasno coBpeMeHHOro TecToBble 3aaHMs
nepuojga B UCtopumn OrnkK-1.1, [lomaiHe 3aaHNs

11. | xumun. CtaHoBneHne OlK-1 OlK-1.2, MoaroToBka peqaepéTa
TEOpUN CIOXKHOIO OlK-1.3. '
CTPOEHUs atoma.
3sonoums OMK-1.1 TecToBblE 3838aHMA
npeacTaB/ieHnin 0 ) JomaluHne 3agaHus.

12. BANIEHTHOCTN U Ork-1 82&1; KoHTponbHas pa6orTa.
XUMUYECKOMW CBA3N. e
VicTopusa 3apoxkaeHuns u OMK-1.1 TecToBblE 38 8aHUA

13. passutus 5 OMK-1 OI‘IK-1.2: JomalluHne 3agaHus.
aHaNUTNYECKON XUMUW. OMK-1.3. KoHTponbHas paboTa.
Xvmnsi Ha pybexe XX — TecToBble 3aaHuNs
XXI BB. VicTopus OlK-1.1, [loMaiLHe 3aaHNs

14. | pa3sutusa OCI:IOBHbIX OnK-1 OlK-1.2, KOHTpO/bHAS pa60Té
HanpasneHwul OlK-1.3. '
NPUKIAAHON XUMUU.

[MpomexyTouHasa aTTecTauus, [MepeyeHb Bonpocos
doopma KOHTPOIA — 3a4eT

* B rpadpe «POC» B 0653aTe/IbHOM NopsAke NepeyncnstoTcs OLEHOYHble CPeacTBa TekyLuen u
NPOMEXYTOUHOI aTTecTauuii.

20. TunoBble OLEHOYHbIE CpeAcTBa U MeToAu4YecKne matepuasbl, onpegensiowume
npoueAaypbl OLeHUBaHUA

OueHKa 3HaHWi, YyMEeHW/ 1 HaBblKOB, XapakTepusyluwas 3Tanbl hopmMupoBaHuA
KOMMeTeHUMA B pamkax W3yvyeHus AUCLMMNIUHBI OCYLLECTBMSAETCA B XOA4e Tekyliein u
NPOMEXYTOUHOM aTTecTauuii.

Tekywasa arrectaumss nNPOBOAMTCA B COOTBETCTBUMM C [lonoXeHneM O TekyLien
aTrectaymm obyyarwuxca Mo nporpaMmam BbiClIero obpas3oBaHUA BOpOHEXCKOro
rocyfapCcTBEHHOIO yHuBepcuteTa. Tekyllas arrectauusa nposBoauTcs B ¢popme: YCTHOro
onpoca (MHOMBMAYyasbHbIA OMpoc); NabopaTtopHble pPaboTbl; OLEHKN pe3y/bTaToB
npakTnyecko pesatenbHoctTn (kypcoBas paboTa). Kputepun oLeHMBaHUA MNpuBeLeHbI
BblLLE.

MNpomexyToyHaa arTectaumss NPOBOAMTCA B COOTBETCTBUM C [lonoxeHnem o
NPOMEXYTOYHOM aTTecTaumm o6yyaroLLMxcs No nporpaMmmam BbiCLLEro 06pa3oBaHusS.

KOHTpONbHO-U3MepuTeNbHblE MaTepuasibl MPOMEXYTOUYHOW aTTecTtaumy BKIYalT B
cebsa TeopeTMyeckre BOMNPOCHI, NO3BONAIOLWME OLEHUTb YPOBEHb MOJTYYEHHbIX 3HAHWUIA U
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npakTuyeckoe 3agaHue, No3BossoLLee OUEHUTb CTeneHb COPMUPOBAHHOCTU YMEHNIA
N HaBbIKOB.
Mpn oueHMBaHMM WUCMONL3YKTCA KayeCTBEHHble LWKanbl OUeHOoK. Kputepun
oLeHMBaHuA npuBegeHsbl B n. 20.2.

20.1. TeKyLiUA KOHTPOJIb yCNEBAEMOCTH

KOHTpO/1b yCcnesBaemocT Mo AUCLMUNIIMHE OCYLLECTBSETCA C NOMOLLBIO C/1eyoLmX
OLEHOYHbIX CPeaCTB: MPaKTMKOOPUEHTUPOBAaHHbIE 3a[jaHNs, peLleHre 3a4aY, NpakTnyeckme
paboTbl, TECTOBbIE 3aaHNs, KOHTPOJIbHbIE PaboThbl, MOArOTOBKA U 3alimnTa pedeparos.

20.1. TeKyLUih KOHTPOJIb YCNEeBaeMoCTH

KoHTposib ycneBaemocTy Mo AUCUMNIIVHE OCYLLECTB/IAETCS C MOMOLLbIO CleAyoLLmX
OLLEHOYHbIX CPEeACTB: MPaKTMKOOPUEHTMPOBAaHHbIE 3afaHus, peLleHne 3aaa4, naboparTopHblie
paboTbl, TECTOBbLIE 3aaHNs, KOHTPO/IbHbIE Pa6OThI.

[lepeyeHb NpakTuyeckux pabor:
1. icTopuns xumum Kak 4acTb 06LLell ICTOPUM YeNnoBEeYECKOM LiMBUImM3aumnn.
2. MpegpicTopusa Xumun. MpeganxmMMmnyecknii nepuos B UCTOpuUn XMMnn. cTokn
XUMUYECKMX 3HaHUI ApeBHEro Yenoseka. lNepeble XMMUYeckme TeXHOT0rMK.
3. 3apoxaeHve HaykM W Hay4yHOro ecTtecTBO3HaHuA. [MepBble HayyHble Teopun O
CTPOEHUN BeLLeCcTBa.
4. ANxvMunyeckuii nepuog B UCTOPUM XMMUK. 3HadeHuMe ero pesynbTaTtoB A/is
nocsefyoLero passnuTna XMMmmnu.
5. MNepunop obbeanHeHns xumun. OCHOBHblE OCOGEHHOCTU nepuofa O06beVHEHMS.
Passutne xumun B XVI - XVIII Bekax.
6. MNepuros KONMMYECTBEHHbIX (CTEXMOMETPUYECKMX) 3aKOHOB U CTAHOB/IEHUA aTOMHO-
MOJIEKY/IAPHOIO YYeHUA.
7. 3apoxgeHne HayyHoi xmmum B Poccun. PasBuTue XMMUYECKoi Haykum B Poccum B
XVIII - XIX BB.
8. 3apoxaeHve 1 cTaHOB/IEHNE OpPraHNYecKo XUMUN.
9. NcTopusa oTKpbITUA 1 Tpuymdia NMepuoandeckoro 3akoHa .M. MeHaeneesa.
10. Knaccuyeckuii nepvof B pasBUTUM XUMUWU. DU3mMyeckas XMMUS - CTAHOBJIEHUE U
passutue.
11. Hayano coBpeMeHHOro nepuoga B uctopun xummn. CtaHoB/IEHNE TEOPUU CNOXHOIO
CTPOEHUs aTtoma.
12. 9BonoumMA npeAcTaBneHnii 0 B&/IEHTHOCTU Y XMMNYECKO CBA3MN.
13. NcTopusa 3apoXaeHnsa 1N pasBuTUa aHa IMTUYECKOW XUMUN.
14. Xummns Ha pybexe XX — XXI BB. McTopus pas3BUTUS OCHOBHbIX HanpasBieHuiA
NpUKNagHom XMMnn.

20.2. TnoBble KOHTPONbHbIE 3a4aHUS UIN NHbIE MaTepuasibl, HEOGXOoANMbIE AN OLEeHKU
3HaHWI, YMEeHWii, HaBblKOB WU (UNK) oNbiTa AEATENIbHOCTU, XapakTepusyluwue I3Tanbl
chopmmpoBaHnA KoMNeTeHUUiA B NpoLecce 0CBOEHUs 06pa3oBaTesibHO NporpaMmmbl

20.2.1. TecToBble 3agaHuA (npumvep)

Xumuueckut akysbret, [ Kypc

I'pynma Ne



ono

NCTOPUA N METOOOJIOI'A XUMHN
KontponbHast pabora Ne 1
BapuaHT Ne 1

1. Tleproau3aLiyiss ICTOPUM XUMUU: KPAaTKWI aHaIU3 TIpeiaIXUMUYeCcKoro,

aIXMMHUYeCKOT0 Tiepro/ia 1 repuo/ia 00beJuHeHNsT XUMHUH.

XvMuueckn pakynbrert, [ Kypc
['pyriria Ne
DdUO

NCTOPUA 1 METOAOJIOT A XM
KonTposbHas pabora Ne 1
BapuanT Ne 2

1. HepI/IO'Z[I/BaL[I/IH HNCTOPHUH XUMHU: KpaTKI/Iﬁ dHa/IW3 Mepruo/ia KOJIM4YeCTBEHHBIX

3dKOHOB, IIepruo/ja K/1aCCUUeCKOM XUMUHU U COBPEeMEHHOrI'0 rnepuo/jia B UICTOPHUHU

XUMUU.

Xumuueckut pakynbret, I Kypc
['pyriria Ne
oNo

NCTOPUA 1 METOAOJIOT A XM
KonTposnbHas pabota Ne 1
BapuanTt Ne 3

1. ITokopenue oras. CoBepllieHCTBOBaHKWe METO/I0B Harpesa.

XvMuueckn pakynbrert, [ Kypc
['pyriria Ne
DdUO

18
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NCTOPUA N1 METOAOJIOI'A XM
KonTposnbHas pabora Ne 1
BapuaHt Ne 4

1. 3apoxxaeHue MeTa/Typrud. Meb, 6poH3a, OPOH30BBIM Bek.

20.3. Kputepuun oueHKN B KOHTPO/IbHbIX paboTax:

- OLeHKa «OT/INYHO» BbICTAB/SIETCSA CTYAEHTY, EC/IN: B KOHTPOJIbHOW paboTe Tema
pacKpbiTa NPakTUYECKN NOTHOCTHLI0, MMETCS NTNLLbL HE3HAUYUTEIbHBIE HETOYHOCTY;

- OLleHKa «XOpOLUO» BbICTABMSIETCA CTYAEHTY, €C/IN: B KOHTPO/IbHOI paboTe Tema
packpbITa, MMEKTCS NULLb HEKOTOPbIE HECYLLEECTBEHHbLIE OLLUMOKN N HEAOYETbI;

- OLEHKa «yA0B/IETBOPUTENIbHO» BbICTAB/ISIETCSA CTYAEHTY, EC/IM B KOHTPOJ/IbHON
paboTe TeMa packpbiTa He NOTHOCTLI, UMEKTCA 3HAUUTE IbHbIE OLUNOKM 1 HEL0UETLI;

- OLUEHKa  «HEY[OB/EeTBOPUTENbHO»  BbLICTABNSETCA  CTYAEHTY, €Ccim B
KOHTPO/IbHOI paboTe TeMa He packpbiTa UM UMEKTCS rpyoble OWWOKM, 3HAUYNTE TbHbIEe

HETOYHOCTMW.

20.4 NMpomexyTouHaa aTTecTayus

MpomMexyTouHas atTecTaumss no AUCLUMUMNIVHE OCYLLECTBNSIETCS C MOMOLLbI C/eAyHLLMX
OLEHOYHbIX CPeACTB: cobecefoBaHue No 6uneTam K 3a4erty.

BOITPOCHI BUJIETOB I10 JIEKIIMOHHOMY KYPCY
“UCTOPUA N METOJIOT'UA XUMUN” — 2019 1.
1 Kypc /o Xumuueckui (pakyibTer
Buser Ne 1.
1. Posb HayKu B pa3BUTHM Ye/I0BeUeCKOW LMBUIM3aLINN.
2. [TepBrbIe 3KCriepuMeHTabHbIe ()aKThl, YKa3bIBaKOLMe Ha CJI0’KHOE CTpOoeHue atoma. M

Buser Ne 2.

1. KynbTypa uesioBeuecTBa, ee MaTepuasbHas U lyXOBHasi COCTaBJIAIOLMe.

2. IlepBbie (haKkThI U Mpe/ICTaB/IeHUsI O CTPOeHMH XxumMuueckux BellecTB B X VIII — XIX BB.
IIpeacrasnenus I'. Byprase, I'. [Iapu. Jlyanuctuueckas Teopus M.51. Bepuenvyca.

Buner Ne 3.

1. BivsiHMe X¥MUY Ha 3BOJIFOLIUIO Yesi0BeueCTBa.

2. 3. ®paHK/IeH U ero MpejCcTaBleHHs] 0 BaJleHTHOCTU. 3HaueHWe CTPYKTYPHBIX (POpPMYy
JJ11 lanbHeMIero pasBUTUS OpraHnyeckon xumun. M



20
buer Ne 4.
1. B3anMOCBsI3b MeXy XMMHEeH U UCTOpUEeN XUMUW. 3HaueHre UCTOPUU XUMUU.
2. Teopus cTpoenus xumuyeckux Beljects A.M. bytieposa. M

buer Ne 5.

1. CtaHOB/eHYe ¥ pa3BUTHE XUMUUeCKOW ncTtopyuorpaduu v uctopur xumuu B XVIII — XX
BB.

2. Pa3BuTue Tipe[CcTaBleHUWH O BaleHTHOCTU B KOHIle XIX Beka. Teopusi «maplLanibHbIX
BajileHTHOCTeN». M

Buner Ne 6.
1. Tlepuor3anysi UICTOPUM XUMUM.
2. Knaccuyeckre TeopyuM XMMUYeCKOM CBsA3M (KOBa/IeHTHOM Y MOHHOW). M

Bbuier Ne 7.
1. Knaccudukanys ICTOUHUKOB 3HAaHUM 10 UCTOPUM XUMUH.
2. DBOJIOLMS TTpe/iCTaB/IeHUM O CTPYKTYype TBep/IbIX TeJl U TIPUPOo/Je XUMHUUecKol cBsizu. M

Buner Ne 8.
1. HakorisieHre 3HaHUM 110 XUMUM B JIOUCTOPUUYECKUN TIEPUO/,
2. Co3aHve KoopAvHalMoHHOM Teopur A. BepHepa. M

Buner Ne 9.
1. Bo3HuKHOBeHHe MeTa/uTypruu. Meb, 6poH3a, »kese3o.
2. 3apokJieHre KBaHTOBOM XxuMuu. M

Bbuser Ne 10.

1. [TepBble TeopeTUuecKHe TpeACTaB/leHUS O TPHUPOJEe XUMHUYEeCKUX TIpeBpalleHuH.
BosHukHOBeHMe HaTypdunocoduu.

2. TlepBbie 371eKTPOHHBIE TEOPUH BajieHTHOCTH. [IpaBuio Aberra. M

Buer Ne 11.

1. meanuctuueckre BO33peHUs1 JpeBHerpeueckux ¢punocodon. Yuenue [lnatoHa —
Apucrorens.

2. MeTo/1 Ba/leHTHBIX CBSI3el. DBOJIIOLIMS €ro BO3MO)KHOCTel B paboTax ITonmmHra u
Cumxsrka. M

Bbuner Ne 12.
1. AHTHUHBI aTromusM JleBkura v [lemokpura.
2. Victopusi cTaHOB/IEHUS] XUMHUYECKOU TepMOIMHaMUKK. M

Bbuier No 13.
1. O611as XxapakTepruCTHKa aIXMMAYECKOTO Teprozia. I'peKo-erureTcKast alXuMHsl.
2. OCHOBHBIE 3Tallbl Pa3BUTUS METOZIa MOJIEKY/ISIpHbIX opbuTaneit (MMO). M

Buner Ne 14.
1. CpegHeBekoBasi anxumusi 3anaZgHou EBporibI.
2. TpeTbe Hauasio TepMOJUHAMUKU. M
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Buser Ne 15.
1. Apabckast amxumus.
2. VicTopust CO3/1aH1sI OCHOB XUMHUECKOH KUHeTHKH. M

Buner Ne 16.
1. CpeHeBeKOBas a/IXUMUsl Kak COLIMATbHO-KYJ/IbTYPHOE SIBJIEHUE.
2. VcTopus CTaHOBJ/IEHUs y4YeHus O KaTaau3e. M

Buner Ne 17.
1. OG6i1jast XapaKTepUCTHKa Tiepuozia 00beiHe s, S TPOXUMUSI.
2. [IpeBHelIIe UCTOKU aHAJIUTUYECKON XUMUU. M

Buier No 18.
1. Ycnexu texuuueckoii xumuu B X VI - XVII Bekax.
2. Wlctopus cTaHOB/IeHUs yyeHus 0 pacTBopax. M

Bbuner Ne 19.
1. 3apoxxzgeHue xumuu B Poccum.
2. KpaTkasi UCTOpHs CTaHOBJIEHUSI KAUECTBEHHOI'0 XMMUYEeCKOro aHanmsa. M

Buner Ne 20.
1. ITHeBMaTHueckasi xumust. PobepT boiisib.
2. Kpartkast UCTOpUs CTaHOBJ/IEHYSI KOJIMUeCTBeHHOI'0 XUMHUUeCKOro aHanusa. M

buner Ne 21.
1. OtkpeITHs ra3os: CO,, Hy, No, O..
2. KpaTkasi UCTOpHsi CTaHOBJIEHUSI MHCTPYMEHTA/IbHBIX METO/IOB XUMHUUYECKOr0 aHaiu3a. M

bunaer Ne 22,
1. Teopus uiorucroHa.
2. Co3gaHue OCHOB XUMHUUeCKOM KUHEeTUKU. M

Bbuner Ne 23.
1. Uctopus passutus xumum B Poccuu B KoHLe X VIII — Hauane XIX BekoB.
2. VicTopusi OTKPBITUS 37IeMeHTapHbBIX YaCTUL]: 3J1eKTPOHA, MPOTOHA, HeuTpoHa. M

Bbuner Ne 24.

1. Bknag A. JI. JlaBya3be B pa3BuTHe XUMUU. bopb0a MpoTHB Teopun (HJIOTUCTOHA.
Co3pianue KMCI0pOJHOM TeOPUM T'OPEHUS.

2. 3akoH Mo3u u ero cBs3b ¢ [leppoanueckrum 3akoHom .M. Menpeneesa. M

Buner Ne 25.

1. Atomuctrueckas Teopusi [I>koHa [lanbToHa. Ee 3HaueHue Jj1s1 Aa/ibHeMIIIero
pasBUTHUA XUMUU.

2. IlepBble MOZe/IM C/I0KHOTO CTPOeHUs aToMa. CtaTuyeckas Mozesnb TomcoHa. M

Bbuier No 26.
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1. OcHoBHBIe HayuHble xuMuyeckue 1KoJbl B Poccun XIX Beka. I'.M. I'ecc.
2. Omeit Pesepdoppa. IlnanerapHast Mozienb cTpoeHust atoma. M

Buner Ne 27.
1. Acrtopus otkpbiTus [lepuoauyeckoro 3akoHa [1.M1. Menpeneesa.
1. Pa3BuTHe KBaHTOBO-MeXaHUUECKUX METO/|0B. YpaBHeHHe Iupaka. M

Buner Ne 28.

1. Tpuym@ Ilepuoguueckoro 3akoHa. Ero yHamMmeHTanbHOe 3HaUeHUe [1Jis XUMUU U
eCTeCTBO3HaHUS.

2. IToctynatel Bopa. OnbiT ®panka-I'epua. CTaHOBIeHHE KBAHTOBOU MeXaHUKH. M

Buner Ne 29.

1. Posib M.B. JIoMOHOCOBa B pa3BUTHH OTeueCTBEHHOM HayKHU.

2. DKCIlepyMeHTa/lbHble  OTKPBITHS, KOTOpble TMpe/lleCTBOBA/IM  CO3/aHUI0 TeOpUHU
CJIO’KHOTO CTpOoeHus atoma. M

Buner Ne 30.

1. [TepBbIe MOMBITKY CUCTEMAaTU3alM XUMUUeCKUX 37ieMeHToB ([lebepeiiHep,
[TaukypTya, Hetonenzac u fip.).

2. Uctopus co3fanvsi pU3NKO-XUMHUECKOTo aHar3a. M

Bbuner Ne 31.

1. OTKpBITHE CTEXUOMETPHUUeCKUX 3aKOHOB: 3aKOHA S5KBHMBAJIEHTOB, TTIOCTOSTHCTBA COCTaBa,
MPOCTHIX 00bEMHBIX OTHOIIIEHHH.

2. Vctopus co3manus yueHus: 00 371eKTPOIMTHUeCKOH Auccotyalui. M

Bbuer Ne 32.

1. OTKpeITHE CTEXWOMETPUYeCKHUX 3aKOHOB: 3aKOHA IPOCTbIX KpaTHBIX OTHOLIEHUH,
130Mop(U3Ma, yZe/lbHbIX TelJIOEMKOCTel U 3aKOHOB 3/1IeKTPOJIM3a

2.. Victopusi co37,aHUsi OCHOB COBPEMEHHOM 3JIeKTPOXUMUN. M

buser Ne 33.
1. 4. Bepuenuyc — TuTaH xuMUYeckor Hayku XIX Beka.
2. Victopust co3ganust pU3NKO-XMMHUYECKOro aHaam3a. M

Buner Ne 34.
1. Co3zjaHue TeopeTUUECKUX OCHOB OPraHWUeCKOW XUMHU. VI30Mephl U paJiuKasbl.
2. DBomonMs TepMoAMHaMHUKH: 0T I'n606ca K IIpuroxxuny.

Buner Ne 35.
1. CTpyKTypHbI€e U MTPOCTPAHCTBEHHBIE (HOPMYJIbI B OpraHUYeCKOW XUMHUU.
2. Vctopus co3paHus yueHus 0 kataiuse. M

Bbuner Ne 36.
1. Posib XUMUM B UCTOPUU UeI0OBeUeCKOH 1[MBU/IA3al[1H.
2. Co3ganue yueHHs 00 371eKTPOJIMTHUECKOM Juccoryalui. M
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[na oueHuBaHWs pe3ysbTaToB O06Y4YEeHUss Ha 3K3aMeHe/3a4yeTe WCMOJ/Ib3YHTCS
cnepyoLime nokasartesnu:

1) NnoHMMaHve ponn Haykum U, B 4aCTHOCTU, XMMUM B MOCTynaTe/IbHOM pa3BUTUU 4YesI0BEYECKOW
uMBuAn3aLmm;

2) 3HaHMe OCHOBHbIX MOAXOAO0B K Nepuogusaunum NCTOPUnU XUMUK,

3) 3HaHVe OCHOBHbIX NepnoAoB 1 NOANEPUOA0B B UCTOPUN XUMUK U UX XapaKTepusauuu,

4) 3HaHVMe N MOHMMaHWe MCTOPMYECKON 3BOMOLUN COAEPXaHUS (PyHAAMEHTasIbHOW KOHLEenuum
XUMUN — YYEHUSA O XUMUYECKOM 3/1IEMEHTA,;

5) 3HaHMe U NOHMMaHWe MUCTOPUYECKONM 3BOMOLMM coAepXaHua PyH4AMEHTa/IbHON KOHLEnumu
XUMUN — AaTOMHO-MOJIEKYNAPHOIO YYEHUS;

6) 3HaHWMe W noHuMaHue ponn A.Jl. JlaByasbe B W3MEHEHUN METOAONOMMN XUMUYECKUX
nccnefoBaHuii U Havasie Hay4YHOW PeBOoNIOLUN B XUMUN;

7) 3HaHNEe 1 NoHMMaHue ponu M.B. JTomoHOCOBa B CO3aHUN HAYYHON XMMUN N CUCTEMbI BbICLLIETO
ob6pa3zoBaHus B Poccuu;

8) 3HaHMe 1 NoOHUMaHWe BKNaga OTEYECTBEHHbIX YUYEHbIX B Ppa3BUTNE MUPOBOI XMMUYECKOM HayKu;
9) 3HaHMEe W MOoHMMaHue npeabICToOpPUM N UCTOpUM OTKPbLITUS [Mepuoanyveckoro 3akoHa [.U.
MeHOeneeBa,;

10) 3HaHMe ”n MNOHMMaHMe OCHOBHbLIX 3TanoB aBonwuun Tllepuoguyeckoro 3akoHa [.U.
MeHaeneesa 1 ero posiv B pasBUTUN COBPEMEHHOIO ECTECTBO3HAHMS;

11) 3HaHVe NCTOPUYECKOIN 3BOIIOLMN OCHOBHbIX MOJIOXEHUI TEPMOANHAMUKN U KUHETUKN;

12) 3HaHVe UCTOpPUKN CO34aHNSA COBPEMEHHOM aTOMUCTUKM U YYEHUS O C/TOXKHOM CTPOEHMMN aToMa,;
13) 3HaHMe 1 NOHMMaHWe UCTOPUYECKO 3BOMLMM DYHAAMEHTa/TbHbLIX KOHUEMNUNIA O XMMUYECKOM
CPOACTBE, B&/IEHTHOCTU N XMMUYECKOI CBA3MW;

14) 3HaHWe 1 NoHMMaHme ponn yyeHna A.M. byTnepoBa 0 XMNUYECKOM CTPOEHU BELLECTB;

15) 3HaHMe 1 OCHOBHbIX 0COGEHHOCTEN COBPEMEHHOTO Nepnoga B ICTOPUN XUMUMK;

16) 3HaHMe 1 NOHMMaHMWe rMaBHbIX 3TanoB B Pa3BUTUN OCHOBHbIX XUMUYECKUX TEXHOIOT WA,

17) BnageHve MOHATUAHLIM annaparoMm faHHON obnactn Hayku (TeopeTU4yeckMmMu OCHOBaMu
ANCUMNANHBI), CMOCOBHOCTL WAMOCTPUPOBATL OTBET NpumMepamu, haktamn, faHHbIMU Hay4HbIX
nccnefoBaHuii, NPUMEHATL TEOPETUYECKME 3HAHWSA A/19 PELLEHUSA NPaKTUYECKNX 3aav;

18) ymeHme cBsA3blBaTb TEOPUIO C MPAKTUKON.

ONs oueHVBaHMA pe3ynbTaToB 00YyUYEHNS HA 3a4eTe UCMOMb3YEeTCsl — 3aUTEHO 1 He3aueT.

CooTHoLLIEHME noKa3aTenei, Kputepunes U WKaslbl OUeHNBaHNA pPe3ysibTaTtoB o6yqu|/|ﬂ.

OueHka Kputepumu oueHokK

CTyneHT aaet NosHbli U NpaBu/bHbIA OTBET, packpbiBas
TeopeTnyeckne 1 NpakTMyeckme acnekTbl Bonpoca, aHamsnpys
nuTepaTypHble UCTOYHMKM MO AAHHOMY BOMNPOCY, apryMeHTupyeT
COOCTBEHHYI MO3MLMIO N0 AaHHOMY BOMNPOCY.

Mpu 06CTOATEILHOM U3/I0XKEHUN BOMpOCca CTYAEHT AonycKaeT
3auTeHo HeCyLLEeCTBEHHbIE OLUNOKM, UCNbITbIBAET TPYAHOCTX NpU
onpegeneHnn coO6CTBEHHON OLLEHOYHOW NO3ULMM.

B oTBeTe AonyckalTcs CyWeCcTBEHHbIE OLWMOKN, HapyLleHa norvka
Hesauet N3N0XeHNs MaTepuana, TpebylTcs HaBoAsLLME BONPOCHI
npenogasarens.

He3HaHWe nnn HenoHmaHue 6osnbllelr nnn Hanbonee
CYLLLeCTBEHHOW YacTu cofepxaHusa y4ebHoro matepmnana

3auTteHo

He3auer
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	2) знание основных подходов к периодизации истории химии;
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	14) знание и понимание роли учения А.М. Бутлерова о химическом строении веществ;
	15) знание и основных особенностей современного периода в истории химии;
	16) знание и понимание главных этапов в развитии основных химических технологий;
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