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PABOYASA NPOrPAMMA YYEBEHOW OAUCLMUNINHDI

B1.0.16 UcTtopusa n meTogonornss Xmummmn
Kod u HaumeHosaHue ducyurninuHbl 8 coomeemcmeuu ¢ Y4ebHbIM rinaHom

1. WWndcp n HammeHoBaHMe HanpaBneHUs NOAroToBKU/cneynanbHOCTH:
04.05.01 ®dyHgameHTanbHas 1 npyknagHas Xmmus

2. Mpodunb nogrorosku/cneunanusauun: dyHaameHTanbHaa XuMns B
npodpeccnoHanbHOM obpasoBaHumn

3. Keanudmkauusa (cteneHb) BbINYCKHUKA: CNeunanmcT
4. dopma ob6pa3oBaHuUA: OYHas
5. Kacheppa, oTBevaroLwas 3a peanmsaumio QUCLUMNIUHBI:

Kadenpa matepuanoBeneHust U UHOAYCTPMU HaHOCUCTEM

6. CoctaBuTENM NporpaMmmbil:

Camonnos AnekcaHgp Muxannosud, 4OKTOP XMMUYECKNX HayK, Npodeccop

7. PekomeHgoBaHa: Hay4HO-MeTOOMYECKUM COBETOM XMMUYECKOro dpakysbTeTa
npotokon Ne 4 ot 25.04.2023

8. YuebHbIM roa: 2023-2024 CemecTp(-bI): 1



9. Llenu 1 3apayv y4e6HON ANCLMNNUHDBI:

Llensimu oceoeHusi yuebHOU QucyurniuHbl 181151H0MCH:
- popmmpoBaHne 060CHOBaHHLIX YOexaeHnn o BeayLen ponn Haykm B NocTtynaTtesibHOM
pa3BUTUN YENTOBEYECKON LIMBUNN3ALMM;
- bopMupoBaHue ybexaeHun o6 UCTOPUM HayKM KakK BaXKHEWLEeW COCTaBHOW 4acTu
NCTOPUN YENOBEYECKOro O0LLECTBa;
- (bOpPMMNPOBAHME CUCTEMHBIX 3HAHWI 06 3BONIOLUN XUMNYECKOW HaYKW;
- phopMupoBaHME LIENTOCTHON MUCTOPUYECKOW KapTUHblI CTAHOBMEHUA (PyHOAMEHTanbHbIX
XUMUYECKNX YY4EHUIM N OCHOBHbIX 3KCMEPUMEHTalbHbIX METOLOB;
- NMOKa3aTb UCTOPUYECKYIO U METOAO0NIOrMYECKY0 B3aMMOCBA3b B PasBUTUN NpPUKNaLHbIX
XUMUYECKNX 3HAHUM U CTaHOBIEHNA (pyHOaMeHTanbHbIX KOHLENUUNR;
- cnocobcTBOBaTh NATPUOTMYECKOMY BOCMUTAHUIO CTYAEHTOB HAa OCHOBE MCTOPUYECKOro
aHanusa OTKPbITUA OTEYECTBEHHbIX YY4eHbIX B 06nactn oyHaamMeHTansHon 1 NpuknagHom
XUMUN.

3adayu y4ebHoU OuCyuUnuHbI:
- N3y4YeHue B3aMMOCBSA3N UCTOPUN XMMUM KaK COCTaABHOW H4acTU WUCTOPUM HAYKU C
NOSINTUYECKON. SKOHOMUYECKOM N BOEHHOMN NCTOPUEN YENOBEYECTBa;
- N3y4YeHne Hay4HbIX NOAXO0O0B K Nepuoamnsaunmn NCTOPUN XMMuu;
- N3yYeHMe XapaKTepHbIX 0OCOBEHHOCTEN OCHOBHbLIX NEPUOAOB M NOAMNEPUOOOB B UCTOPUN
XUMUW;
- U3y4eHMe 3BOSIIOUMN COAEPXaHUS U CMbICNIOB dyHAAMEHTasNbHbIX TEOPETUYECKUX
MOHATUA U KOHLUEMUMA XUMUYECKOW HayKu C OPEBHENLLMX BpPEMEeH W OO0 HacCTOSLEero
BPEMEHMU;
- U3y4eHne UCTOpMM  3BOSIOLMK  METOLONOMMYEeCKMX MOAXOAOB HAy4yHOro rnoucka
dyHOaMeHTanbHOM 1 NPUKNagHON XMMun;
- n3y4eHne ponm Haubonee WU3BECTHbIX MUPOBLIX Y4YEHbIX B pPasBUTUM  CUCTEMDI
XUMUYECKNX 3HAHUN;
- aHanM3 NCTOPUYECKON KapTUHbI pPa3BuUTUsS Xxumum B Poccun;

- U3y4yeHune BKIaga POCCUNCKUX YHEHbIX B pa3BUTUE MUPOBOM XMMUYECKON HaYKW.

- bopMMpoBaHMEe y  CTydeHTa  CrocoOHOCTE M HaBbIKOB K MPOBEAEHUI0
3KCNepUMEHTarbHbIX 1 TEOPETUYECKUX paboT;

-yMeHuio 0606LLaTh 1 aHann3MpoBaTh NOMYYEHHYH UHOPMALMIO U SKCNepUMEHTarbHbIe
pesynbTaThl.

10. Mecto y4yeb6HOM aucuunnuHbl B cTpyktype OOIl: kypc Bxoaut B 6Gnok b1,
obsasaTenbHyto 4Yactb. CTygeHT AnA  U3ydeHMs Kypca [OOSMKeH OCBOUTb  Kypchbl
HEeOpPraHM4Yeckon, OpraHN4YecKon, PU3N4ecKon, aHanUTU4eckon xmmun. CTyaeHT OOIIKEH
NMEeTb NpeacTaBfeHns 0 COBPEMEHHOM TEOPETUYECKOM (DYHAAMEHTE XMMUYECKON HayKW,
TepMoOAMHAMUKE W  KUMHETUKe, UMeTb npeacrtaBneHne 06 OCHOBHbIX — Kraccax
HeopraHM4Yecknux N OpraHNYecKnx BeLeCTB U UX peakuMoHHOM cnocobHocTu. ucunnnunHa
ansgetca napannensHon agna kypcos 51.0.02 "Wctopusa (uctopus Poccuun, Bceobuias
ncropus)" n 61.0.01 "dunocodgusa”.

KomneTteHuuwm - OMNK-1, OMNK-1.1, OMNK-1.2, OMNK-1.3.
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MnaHnpyemMble pe3ynbTaTtbl 00y4YeHUs No AucuunnuHe/moaynio (3HaHus,

YMeHUsi, HaBblKW), COOTHECEHHble C MNJlaHMpPyeMbIMA pe3ynbTaTaMu OCBOEHUs
o6pa3oBaTenbHOM NporpaMmmbl (KOMNETEHUUAMU BbiNYCKHUKOB):

Kog

HasBaHune
KOMNeTeHLnmn

Koa(bt)

NuaunkaTop(bl)

MnaHupyemble pe3ynbTaTbl 00y4YeHus!

Or1K-
1

CnocobeH
aHanuaunpoBaTb U
WMHTEepnpeTnpoBa
Tb  pesynbTaTbl
XUMNYECKNX
9KCMNEPUMEHTOB,
HabnogeHun u
N3MeEPEHUN.

OrkK-1.1

Cuctematunsnpyet
n aHanusunpyet
pe3ynbTathbl
XUMUNYECKNX
9KCMEPUMEHTOB,
HabngeHun "
N3MepeHui, a
Takke pesynbTaTbl
pac4yeToB CBOWCTB
BELLECTB n
MaTepwanos.

3HaTb:

- ponb HaykM B 3BOMNIOUUM  YErOBEYECKOM
LuMBMAM3aumu;
- pasnuyHble
KynbTypbl;

- MaTepuarnbHyl0 M OYXOBHYIO COCTaBrsioLne
KynbTypbl;

- pasnuyHble Noaxodbl K Nepnoansauum nctopum
XUMUY;

- OCHOBHble nepuoapl
XVMUYECKON HayKu;

- OCHOBHble OTNWYUTENbHbIE MNPU3HAKN 1
0COBEHHOCTU KaXdoro nepuoga v nognepvoga B
NCTOPUN XUMUK.

YmeTb:

- COMOCTaBNATb M aHaNM3MpoBaTh peLlatoLLme
OTKPbITUA B 06nacTn doyHAaMEeHTanbHOW Hayku 1
NPUKNagHoON XMMUK, KOTOPbIE KOPEHHbIM
0o6pa3omM NoBNUANU Ha N3MEHeHne
MUPOBO33PEHNS HYENOBEYECTBa;

- COMOCTaBIIATb OCHOBHbIE OTKPbITUS,
COBEPLUMBLLME HAYYHYIO PEBONIOLMIO B
€CTeCTBO3HaHUy;

- BblAeNATb MeToA0MnorM4eckne 0COBEeHHOCTH
MEeTOAOB Pennrmo3Horo, obblAEHHOro U Hay4HOro
NO3HaHWs;

- UCMONb30BaTb MOMYyYeHHbIe 3HaHNS B
NraHMpPOBaHMN IKCNEPUMEHTaNbHbIX U
pacyeTHO-TeopeTUYeCKux pabor.

BnapeTb (MMeTb HaBbIKK):

- HaBblKaMu MCTOPUKO-NOrMYECKOM METOL0M0rMm
B NpoLecce U3y4eHUs UCTOPUnN XMMuu;

- Bagetb METOAOM MCTOPUYECKON
PEKOHCTPYKLMKN B NPOLLECCE N3YYEHUS TMaBHbIX
3TanoB pasBUTUS XUMUW;

- YyMEHMEM aHanu3npoBaTb porib
OCHOBOMOMarawLWmx OTKPbITUIA B 061acT XUMnm
N XMMUWNYECKMX TEXHOMNOIMI, KOTOPbIE M3MEHUNN
BEKTOp pasBUTUS LMBUNU3aLNN.

noaxoapl K onpegeneHuto

B WCTOpMM pasBuTUS

OrIK-
1.2

Mpegnaraet
NMHTEepnpeTaumto
COOCTBEHHbIX
3KCMNEPMMEHTOB 1
pac4eTHo-
TEOPETUNYECKMX
paboT ¢
MCMONb30BaHUEM
TEOPETUYECKMX
OCHOB
TPagULMOHHBIX U
HOBbIX pa3genos
XUMUN.

3HaThb:

- BKIag BegylwMx MUPOBbLIX UM OTEYECTBEHHbIX
YYEeHbIX B passutue XUMUNYECKON
ncropuorpaduu,

- pOnb OrHs U BbICOKOTEMMEpPaTYPHbIX NPOLLECCOB
B pasBuTUM  (PyHOAMEHTanNbHOW XuUMUU W”
XUMUYECKNX TEXHONOIUN;

- XMMUWYECKMe TexXHOnmormm W  npouecchl,
OTKpbITblE YeNnoBeKOM B NpeaanxXnMUyecKkui
nepuog;

- ocobeHHOCTM nepuoda MPOTOHAyku U
3apoxaeHusa Hayku B [ipesHen peunn;

- MeTogonormyeckne 0ocobeHHOCTN aHTUYHON
HaTypdumnocoduu;

- 3BOSIOLMI0 @HTUYHOIO yYeHns 06 anemeHTe;

- MeToosiormyeckme " domnocogckme
0COBEHHOCTU aHTUYHOIO aTOMU3Ma,;
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- 3Ha4YeHWe 1 UTOrM anxMMmyeckoro nepuogja B
NUCTOPUUN XUMUMU;

- 3HayeHMe UM uTOrM nepuoga OBbeaAVHEeHWSs
XMuu.

YmeTh:

- aHanusnposaTb C COBPEMEHHbIX HayYHbIX
nosvuMin OOCTOMHCTBA N HEJOCTaTKU aHTUYHOro
atoMuama, KopnyckynspHon teopumn P. Bownns,
aTOMHO-KOPMNYCKYMNSPHOro yyeHus M.B.
JlomoHocoBa 1 atommama k. [JanbToHa;

- ymMeTb  BblgenaTb  OCHOBOMonarawoLune
oTkpbITMa P. Borna un AJl. JlaByasbe B npouecce
3BOMOUMM KOHLIENUMIN aToMmM3Ma U y4yeHuss o
XUMUYECKOM 3NIEMEHTE;

aHanuaupoBaTtb C  COBPEMEHHBIX  HaYYHbIX
nosvuMi  OTAMYMSA  KNacCU4ecKkoro  aTOMHO-
MOJSIEKYNAPHOTO  Y4YeHUs U COBPEMEHHOM
aTOMMUCTUYECKOW KOHLenuuu;

- yMeTb  BblgenaTb  OCHOBoOMomnarawouwue
oTkpbITUA P. Bonna n A.Jl. JlaByasbe B npouecce
3BOMOLUMM KOHLENUMIA aToOMM3Ma U y4eHuss o
XVMUYECKOM 3MEMEHTE;

- BblJensTb OCHOBHble 3Tanmbl B Mpouecce
pPas3BUTUS OCHOBHbIX €XHOMOIMI;

- OnucbiBaTb [MaBHblE MWCTOPUYECKME ITanbl
pPas3BUTMS OCHOBHbLIX XMMUYECKUX TEXHOMOTMA.
BnapeTtb (MMeTb HaBbIKK):

- yMeHueM aHanuaupoBaTb ponb
OCHOBOMOMarawLwmx OTKpbITUA B obnactu
dyHOaMEHTanbHON  XUMUM U XUMUYECKUX
TEXHOMOrMn,  KOTOpble  W3MEHWNW  BEKTOP
pasBuUTUS LUBUNN3aLIAN;

- aHanM3oM pasnuyuin B METOA0MN0rMm
npoBeaeHus HabngeHWn, KOMYECTBEHHOTO
3KCnepvMeHTa, CO34aHns TEOPUIN U rMnoTes,
yCTaHOBMEHUSA 3aKOHOB;

- HaBbIKaMu noucka " aHanusa
WH(POPMALIMOHHBLIX WUCTOYHUKOB B U3y4aemown
obrnacTu.

OfllK-
13

dopmynupyeT
3aKITYEHNS U
BbIBOAbI NO
pesynbtatam
aHanmsa
nuTepaTypHbIX
JaHHbIX,
COBCTBEHHBIX
3KCnepuMeHTarbH
bIX N pacyeTHo-
TEOPETUHECKMX
paboT XMMmn4eckom
HanpaBnNeHHOCTMW.

3HaTb:

- ponb P. Bowns B npouecce obbeauHeHus
XUMWUW 1 BblOENEHUsI ee B CyBEPEHHYK 06racTb
€CTeCTBO3HaHWs;

- ponb A.Jl. JlaByasbe B npouecce HayyHoOW
3BOMOUNM COAEPXKAHUS YYEHUA O XUMMYECKOM
3NEMEHTE;

- ponb M.B. JlomoHoCOBa B pasBuUTUU Hay4YHOW
XAMUN U CUCTEMbI BbICLLIEro 00pa3oBaHus B
Poccuu;

- [MaBHOE 3Ha4yeHue nepuoa KOJNIMYECTBEHHbIX
3aKOHOB UM CO3[aHus KNacCUYecKoro aToOMHO-
MONEKYNAPHOro y4eHus And nocneayoLlero
pasBUTUS XUMUMK;

- ponb W.A. Bepuenuyca B cTaHOBREHWUU
COBpPEMEHHOW KOHLeNnuun atoMmsma;

- NpedbiCTOpUId U UCTOPUIO  OTKPbITUA
Mepunogunyeckoro 3akoHa .M. MeHgeneesa;

- aTanbl pa3suTtusa Nepuoanyeckoro 3akoHa [.U.
Menpgeneesa;

- YYeHblX, KOTOpble  3anoXuwnum  OCHOBBbI
COBpPEMEHHON PU3NYECKON XUMUK;

- nucTopuio CTaHOBNEHUs COBpEeMEHHOM
TEPMOANHAMUKN U KUHETUKM;
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- NCTOPUIO CTaHOBIEHWSA COBpPEMEHHOM
OpraHn4yeckon XMmMuu;

- OCHOBHblEe 3Tanbl pasBUTUA aHaNUTUYECKON
Xnmuu;

- SKCMepuMeHTarnbHble OTKPbITUSA, CAenaHHble
yyeHbiMM Ha pybexe XIX — XX BB., KOTopble
npuMBenuM K CO30aHUI0 HayyHoW Teopum O
CINOXHOM CTPOEHUN aToMa;

- UICTOPUIO 3apOXAEHUSA N Pa3BUTUS
COBPEMEHHbIX HAHOTEXHOMNOTUM.

YmeTb:

- aHanu3upoBaTb COAEepXaHue KracCU4eckon u
coBpeMeHHon ¢opmMynupoBok [lepuoguyeckoro
3aKOHa;

- aHanuaupoBaTb BKMa4 Kaxgoro  aTana
pasBuTUA Mepuoaunyeckoro 3aKoHa Ha
3BOMOUNIO TeopeTU4eckun KoHUenuummn
COBPEMEHHOr0 eCTECTBO3HaHUS;

- aHanusupoBaTb BKMNag Teopun XUMUYECKOro
cTpoeHns BewectB  A.M. bytnepoBa B
nocneayoliee passpuTne XMMmu;

- onucbiBaTb 3KCNEepUMEHTanbHble OTKPbITUSA,
coenaHHble yyeHblMn Ha pybexe XIX — XX BB.,
KOTOpble MPUBENM K CO34aHUI0 Hay4yHOW Teopuu
O CMOXXHOM CTPOEHMM aToMa;

- YyMeTb COMOCTaensATb MeTogoNorMyeckme
OCOBGEHHOCTU MHAOYKTMBHOMO W [eOyKTUBHOro
MeTo4a Hay4YHOro no3HaHus,;

- aHanM3MpoBaTb NPUHLMNUAanbHbIE pa3nuyns
KBaHTOBOW MEeXaHWNKN U KBaHTOBOW XUMUN;

- ucnonb3oBaTb MOMYyYEHHblE 3HaHUA AN
NPOEKTUPOBaHUSA 3KCnepuMeHTarnbHbIX "
pacyeTHO-TeOpEeTMYECKMX paborT;.

- onucbIBaTb NPOLECCHl HAaYYHO-TEXHUYECKOTO
pPas3BUTUS XMMUYECKOWN MPOMBILLIIEHHOCTW..
BnageTb (MMeTb HaBbIKK):

- HaBblKaMu UCTOPUKO-NOrMYECKOM METOL0MOrMK
B NpoLecce U3y4eHUs UCTOPUnN XMMuu;

- BNageTb METO4OM UCTOPUYECKOM
PEKOHCTPYKLMU B NpoLiecce U3ydeHus rnasBHbIX
3TanoB pasBUTUSA XUMUMK;

- YMEeHUeM aHanuanpoBaTb porb
OCHOBOMOMararLLmMx OTKPbITUIA B 0611acTu Xumum
N XMMUYECKNX TEXHOSOMUI, KOTOPbIE U3MEHMUIN
BEKTOP pa3BUTUSA LMBUNM3aLY;

- MOHVMaHWeM pasnuymin B METOL0MN0rMm
HabngeHn, KONMYECTBEHHOIO AKCNEPUMEHTA,
CO3[aHnNs TEOPUN W TMNOTE3, yCTaHOBMNEHMUS
3aKOHOB;

- HaBbIKaMu NOMCKa U aHanusa
WH(OPMALIMOHHBLIX UCTOYHUKOB B N3y4yaeMoun
obnacTu.

12. O6beM ancumnnuHbl B 3a4eTHbIX eauHuuax/yac — 3 / 108.

dopma NpoMeXyTO4YHOM aTTecTaumm 3ayverT.




13. TpyaoeMKoCcTb NO BUAamM y4ye6HOM paboThbl

TpyaoemMKocTb
Bug yuebHow paboTbl Bcero Mo cemectpam
1 cemecTp 2 cemecTp
KoHTakTHas paborta 50 50
nekummn 16 16
npakTnyeckmne 34 34
B TOM 4ymChe:
nabopaTopHble
KypcoBas pabota
CamocTtosiTenbHas paborta 58 58
lMpomexyTouHasa aTTecTauuns (015 9k3ameHa)
UToro: 108 108

13.1. CopepxaHue AUCLMNIUHBI

Peanusauus
Ne n/n pasgena
HanmeHoBaHue pasgena ONCUMNINHBI C
CopepxaHve pasgena aMCunnimvHbl
ONCLMNINHBI MOMOLLIbIO
OHNanH-Kypca,
QYMK*
1. NNekuun
1.1 O6wwasn xapakrepucTumka Ponb xumMuun B pasButnn 4enoBe4eCckon LmBunmn3aumnm. https://edu.v
Kypca. icTopusa xumnn kak UcTopusa xuMmnm kak 4yacTb nctopmm KynbTypbl. CBA3b su.ru/course
YyacTb o0Len ncrtopum NCTOPUN XMW C UCTOPUEN Pa3BUTUSA OYXOBHOWN U view.php?id
YenoBeyecKom MaTepuansHon KyneTypsbl. [epnoansauns nctopum -Php:
UMBMNN3aLmnN. XUMUMN. =2012
1.2 MpeabicTOpUA XMMUK. lMokopeHve orHA. HakonneHne XMMUYECKMX 3HaHUN B
Mpepanxummyecknii Jouctopuyeckme BpemeHa. lMpounssoacTeo
nepuoa B UCTOPUN XUMUMK. KepaMmmnyeckux nsgenuin. Apa Metannos. XuMmmnyeckas
VICTOKM XUMNYECKUX 3HAHUN | U pEeMEeCrieHHas TexHuKa Yy HapoAdoB ApeBHUX
OpeBHero yernoseka. umBunmnsauui AsunaTtckoro " AdppukaHckoro
MepBble xumuyeckme KOHTUHEHTOB.
TEeXHOnormu.
PenurnosHoe u HayyHoe MUPOBO33peHue. AHTUYHas
3apoxaeHue Haykn n
1.3 HAVUHOIO ECTECTBO3HAHMS MaTemaTuka " HaTypdunocous. MepBble
Y " | npeacTaBneHnst  aHTU4YHbIX  HaTypdunococdoB 06
MepBble Hay4YHbIE TeopUN O o
yCcTponcTBe OKpY>KatoLLero Mupa. OnemMeHTbI
CTPOEHUN BeLlecTsa.
Omnepokna. ageanuctnyeckas KOHLUEMNLMS 3f1EMEHTOB
MnaToHa - ApuctoTens. AHTUYHBLIM aToMu3M JleBkunna
n femokpuTa. NpoucxoxgeHne TepMmHa «KXMMns».
. OcCHOBHblE OCOBEHHOCTU anxXMMU4eckoro nepuoga B
AnNxmMnyeckun nepuog, B
1.4 uctopumn xumum. 'peko-ernnetckasa anxumus. Ncesgo-
ncTopum Xumuun. 3HadeHve N
Oemokput. 3ocuma [MaHononutaHckuit. Apabckasi
ero pe3ynbTatoB Ans :
anxumus: xabup, Ap-Pasn, ABuLEHHA.
nocneaymwoLiero passuTus o .
MU CpenHeBekoBass  anxumunga  3anagHon  Esponbi:
) Anbbept MarHyc, Pomxep BbakoH, Bacunuin BaneHTuH
n lNceepgo-Ixabup. Anxumuss Kak  couunanbHO-
KynbTypHoe sBneHve CpegHux BeKOB. 3HauveHue
OOCTWXXEHUN CPeHEBEKOBBIX anXUMUKOB.
Onoxa BospoxgeHua wu Benukux reorpaduyeckmnx
Mepuog obbegnHeHust >O3pOoXKA pac
1.5 OTKPbITUN Hayuynaa peBonouna B u3anke w

XMun. OCHOBHblE
ocobeHHOCTHM nepuoga
obbeanHeHus. Passutue
xumunm B XVI - XVIII Bekax.

aCTPOHOMMU. ATPOXMMUSI N €€ OCHOBHbIE pe3ynbTaThl:
Mapauenbc. Ycnexu TexHmyeckon xmmmm B XVI — XVII
Bekax. . Arpukona n B. BupuHryydo. ATommctuka u
mMeTadmamka anoxu BospoxaeHusa. [NMHeBmaTmnyeckas
xumuns. Pobept Bonnb. Onoxa Tteopun norncToHa.




leopr LWranb. OtkpbiTs  rasoB.  OTKpbITUE
yrnekucnoro rasa u asota. OTkpbITME Bogopoda U
kncnopoga. A.Jl. JlaByasbe u ero 6opbba npoTtus
Teopun dnornctoHa. A.Jl. JlaByasbe u pecopma
XUMUW.

1.6

lMepuoa KoNUYECTBEHHBIX
(cTexnomeTpmnyeckmx)
3aKOHOB M CTaHOBIEHWS
aTOMHO-MONEKYISPHOro
yyeHus. Hay4Has
PEBOSIOLNST B XUMUN.

Onoxa [lpocBelleHnss un ee ponb B (POPMUPOBAHUU
MUPOBO33peHns yenoBeka Hosoro BpemeHn. O6Lwias
XapaKkTepucTka nepuoga KonmyecTBEHHbIX 3aKOHOB U
aTOMHO-MOJEKYNAPHOro y4yeHusi. HayyHasa pesontoums
B XUMUWN. 3aKOH 3KBMBaneHToB. 3aKOH MOCTOSHCTBA
coctaBa. AToOMUCTMYECKAd TEOpUS U 3aKOH KpaTHbIX
oTHoweHun k. [JanbToHa. 3akoH NPOCTbIX 06 BLEMHbIX
OTHowweHun. MonekynspHasa Teopust ABoragpo. 3akoH
nsomopgusma. 3akoH YyAenbHbIX TENIOeMKOCTEN.
3akoHbl anekTponu3a M. ®dapagesn. AtomucTuyeckas
Teopua W. A. Bbepuenmyca — TuTaHa XMMUYECKON
Haykm XIX Beka. ATOMHble MacCbl W CUMBOSbI
anemeHToB. MexayHapoaHbIi Cbe3d XMMUKOB B
Kapncpya. Pecdopma aTOMHO-MOMEKYNAPHOrO y4eHus
C. KaHHnuuapo.

1.7

3apoxaeHne Hay4YHom
xummn B Poccnn. Paseutme
XMMUYECKON HayKun B
Poccun B XVIII - XIX BB.

3apoxaeHne xumun B Poccun. Ponb MNeTpa Benukoro
B pas3BuMTUM OTevyecTBeHHoW Hayku. CosgaHue
Mmnepatopckon Akagemun Hayk. M.B. JlomoHocoB —
OCHOBOMOMOXHUK Hay4yHOU xumum B Poccun. Xvmns B
Poccun Ha pybexe XVIII - XIX BB. Xumusa B Poccuu B
40-x - 50-x rogax XIX Beka. MockoBckas xvMmuyeckas
wkona. CaHkT-leTepbyprckas xumudeckas LIKoMa.
N. Tecc. AA. BockpeceHckui. 3apoxgeHue
KasaHckon xummyeckon wkonbl. K.K. Knayc, H.W.
3uHnH, A.M. bytnepoB. CosgaHue  Pycckoro
XuMmyeckoro obLecTsa.

1.8

3apoxaeHue n
CTaHOBNEHNE OpraHNYecKomn
XUMUN.

McTtokn opraHudeckon xumun. KpylieHune Teopumn
Butanuama. OTKpbITE WN3OMEPOB W pajunKaros.
[MepBble Teopun CTPOEHUSA OpraHNYeckux BeLLEeCTB.
Teopua pagukanoB. Teopus 3amewieHuss [ioma un
Teopus agep (Tvnos) JlopaHa. Teopus BaneHTHOCTMW.
CTpykTypHble  pOpMynbl  OpraHUYeckux BeLLecTB.
Teopuss xumnyeckoro ctpoenms A. M. bytneposa.
[MpocTpaHCTBEHHbIE CTPYKTYPHbIE (POPMYIbI MOMNEKYH.
Mpupopa onTtuyeckon wu3omepun. Mopens BaHT-
odpdpa - Jle Benns.

1.9

VcTopust oTKpbITUA 1
Tpuymda lNepuoguydeckoro
3akoHa [./. MeHgeneeBa.

MpepwecTBytoLwme nonbITKN Knaccudgukaumm
anemeHToB. Nepuognyeckunii 3akoH .. Mengeneesa.
Tpuymd [llepuognyeckoro 3akoHa. BugomsmeHeHune
Meproguyeckon Tabnuubl. dyHaoameHTanbHoe
3HayeHue [lepuoguyeckoro 3akoHa nAnsi pasBUTUS
€CTeCTBO3HaHMs. OTanbl pa3sutusa [lepuogmyeckoro
3aKoHa.

1.10

Knaccuyeckuin nepuop B
pasBUTUN XUMUMU.
dusunyeckasa xmmms -
CTaHOBINEHME 1 pa3BUTHE.

3akoHbl ra3oBoro coctosHus. KuHeTnyeckas Teopus
razsoB. Makcsenn wun bBonbumaH. Tepmoxumus.
Xvmnyeckasa TepmoamHamuka. lNpasuno das Mbbea.
DUBMKO-XMMUYECKMI  aHanu3. Y4YeHne O CKOpPOCTU
XUMUYECKMX  peakumin. Xumuveckoe paBHOBeECHE.
YyeHne o kaTanmse. Teopusi  pasbaBneHHbIX
pactBopoB  BaHt-Todpdpa un  Paynsa. Teopwus
anekTponuTuMyeckon auccouunauun (MoHusauum) C.
AppeHuyca. Ddur3mKo-XxnMU4eckas Moaenb
obpasoBaHus pacteopoB: [O.W. MeHgenees, [A.M.
KoHoBanos, B.A Kuctakosckui, U.A. Kabnykos.
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Havano coBpeMeHHoro
nepuoga B UCTOPUUN XUMMUW.

EcTecTBeHHOHay4Hble OTKPbITUSA, pPe3yrnbTaTbl KOTOPbIX
Nernv B OCHOBY CO3[aHusi TeOpUM CIOXKHOTO CTPOEHUs!

https://edu.v
su.ru/course
Iview.php?id
=2012




CraHoBneHue Teopumn
CNOXHOro CTpoeHna atoma.

atoma. OTKpbITME KaTOAHbIX Iy4yen W 3NeKTpoHa.
DOTOINEKTPUNYECKNIA adbpekT. PeHTreHoBckoe
nanyyeHne. OTKpbITUE  €CTECTBEHHOW  paguoak-
TMBHOCTM. OTKpbITUE MpPOTOHAa W HeWTpoHa. [lepBble
MOZENN CIOXHOINO CTPOEHMS artoMma: cTaTuyeckas
mogenb. OnbiT 3. Pesepdoppa. [MnaHeTapHas
mogenb atoma. 3akoH Mosnu. lMocTtynatbl H. Bopa.

Mogens atoma  Bogopoda. 3apoxgeHne U
CTaHOBMIEHNE KBAHTOBOW MEXaHUKMN.
Teopus «napumanbHbIX BaNlEHTHOCTENY. https://edu.v
1.12 KoopauHaumoHHas Teopuss A. BepHepa. [lepsble su.ru/course
OBonouns NpeacTaBneHnn | ANEeKTPOHHbIE Teopun BaneHTHOCTHU. Teopusa Niew.ohp?id
O BarneHTHOCTU 1 KoBaneHTHon cBa3n Jlbtonca. Teopuss MOHHOM CBA3U -php:
XUMUYECKOMN CBA3N. Koccensi. KBaHTOBO-xumuueckue npeacraBneHnss o =2012
XUMUYECKOW CBA3M U BaneHTHocTu. Victopus cosgaHus
mMeToaa BaneHTHbix cBdaAsen (MBC) wn wmetopa
MornekynspHbix opbutanen (MMO). KsaHToBasi xumusi
W Teopus TBEpAOro Tena.
MpoOupHbIN  aHanu3. 3apoXOeHue aHanUTUYEeCcKon
VcTopusa 3apoxaeHuns u
1.13 . xumun.  CTaHOBNEHMe  MeTOAOB  Ka4yeCTBEHHOro
pasBUTUSA aHanNUTUYECKON
XM aHanusa. OJBonouWs  METOAOB  KOSIMYECTBEHHOrO
' aHanusa. PU3nko-xmmMmyeckne metToabl aHanumsa.
Xumnsa Ha pybexe XX — XXI BB. HaHoTexHomnoruum.
Xumus Ha pybexe XX — XXI Py
1.14 McTopusa aBoMOLMM OCHOBHBIX XMMUYECKMX
BB. icTopus passutus N
. TEXHOMOrMim 1 NPon3BOACTB. YepHasa v uBeTHas
OCHOBHbIX HanpasneHnmn
. meTannyprus B CpegHue Beka u anoxy
NPUKNagHoON XMMUN. o
MpOMbILLNEHHOW PEBOOL MK,
lMpomn3BoacTBO CTEKNa, kepamukm 1 dapdopa.
OTKpbITME NOpPOXa M B3pbIBYATLIX BELLECTB.
MpomussoactBo kucnot wm  conen. OpraHnyeckue
Kpacutenu. Mctopua npousBOACTBa NeKapcTB W
Buonormyeckux npenapatoB. XWMWUsi PaAOUNOAKTUBHBIX
BELLECTB.
2. NMpakTuyeckune 3aHATUA
Ponb Hayku (B 4YaCTHOCTW, XMMUK) B PasBUTUM
O6was xapakTepuctuka N
2.1 YyerioBeyeckoun LmBmMnusauuun. MIctopmss Xmmumm kak
Kypca. icTopusa xumnn kak
y YacTb UCTOPUM KyNbTypbl. CBA3bL UCTOPUN XUMUK C
YacTb obLen ncropuu y g -
N NCTOPUEN pasBUTUSA AYXOBHOW 1 MaTepuarnbHOM
YenoBeyecKom o
KynbTypbl. BO3HMKHOBEHUE XMMUYECKON
UMBMNN3aLNN.
uctopuorpacuu. lNeprognsauns NCTOPUU XMMUN.
2.2 MpeabicTopusa XMMUK. Knaccudukaumsa WMCTOYHUKOB 3HAHWUA O COCTOSIHUK
Mpeganxumuyecknii XUMUN N XUMUYECKUX pemecen B [peBHeM Mupe.
nepvoa B UCTOPUN XUMUMW. [MokopeHne orHdA. HakonneHne XMMUYecKUX 3HaHUN B
VICTOKM XMMNYECKUX 3HaHWA | JOUCTOpUYECKNE BpeMeHa. MpoussoacTeo
OPEBHEro YernoBeka. Kepammyeckmx u3genui. Opa meTannoB. Havano
MepBble xummnyeckme npon3BoACTBa Meau, OpOoH3bI, Xenesa. Xumuyeckas u
TexHonormu. pemMecrieHHass MpakTuka Yy  HapodoB  APEBHUX
umsmnnusaumn bnwkHero Boctoka, CpeansemMHomopbs,
Nuonmn n Kntas.
PenurnosHoe n Hay4yHoe mMmpoBo33peHne. CouanbHo-
3apoxgeHue Haykn u 9
23 nonutnyeckne ycnosua [OpesHen [peunn  ans
Hay4YHOro eCTeCTBO3HaHMS.
3apoXaeHus  Hayku. AHTMYHag MartemaTtuka U
MepBble Hay4YHbIE TEOPUUN O
HaTypdunocodus. Nepsble NpeacTaBneHns aHTUYHbIX
CTpOEHUN BellecTsa. o
HaTypdunocodoB 06 YCTPOWCTBE  OKpyXKatoLero
Mupa. JOnemeHTbl J3mnegokna. Wpeanuctuyeckas
KOHLIenums 3NeMeHTOB-Ka4yecTB MnatoHa -
Apuctotenda. AHTMYHBIN  aToMm3M  JleBkunna wu
Hemokputa. MNponcxoxaeHne TEPMUHE «XUMUSA».
ASIXAMUYECKMIA IEDMOLL B OCHOBHble OCOBGEHHOCTM METOAOSIoMiMM U Teopun
2.4 VoA anxuMm4yeckoro nepuoga B UCTOpPUM Xumun. [peko-

UCTOPUM XUMUU. 3HaYeHne
€ro pe3ynbTaToB Asls

ermnetckast anxumusa. [Ncepo-Lemokput. 3ocuma
MaHononutaHcknii. Apabckaa anxumus: Oxabup, Ap-




nocneayoLLero pa3suTus
XUMUMN.

Paau, ABuueHHa. CpegHeBekoBas anxumms 3anagHomn
Esponbi: Anbbept MarHyc, Pogxep BakoH, Bacunui
BaneHtnH, ApHanbpo pa BwnnaHosa wu [lceBpo-
xabup. AnxmMmsi  Kak  coumanbHO-KyNbTypHOEe
sBneHne CpedHux BeKOB. 3HayeHWe OOCTMXKEHUN
CPEeAHEBEKOBbLIX  alXMMUKOB AN MOCeayoLLero
pasBUTUS XUMUMU..

2.5

Mepron oObegnHeHust
XMun. OCHOBHblE
ocobeHHOCTHM nepuoaa
obbeanHeHns. Passutue
xummn B XVI - XVIII Bekax.

Onoxa BospoxgeHus wun Benukux reorpadmyecknx
OTKPbITUN HayyHaa peBonoums B uUsmMke WU
acTPOHOMMUN. ATPOXMMMUS U €e OCHOBHbIE pe3yrnbTaThl:
Mapauensc, W.b. BaH enbMOHT. Ycnexu TEXHUYECKON
xumun B XVI — XVII Bekax. [. Arpukona, B.
BupuHryydo, J1. 3pkep. ATomuctuka u metadumamnka
anoxn BospoxgeHus. [MHeBMaTuyeckass  XMMUS.
PoGept Bbonnb. 3noxa Teopum dnoructoHa. [eopr
Wranb. OTkpbiTUA razoB. OTKpbITME YrMEKUCnoro rasa
n asota. OTkpbiTMEe Bogopoda W kucnopoga. A.JL
JlaByasbe u ero 6opbba NpoTuB Teopun hrorncToHa.
KnucnopogHaa  Teopusi ropeHMss M CTPOEHMS
XUMUNYECKMX BELLECTB. HayuHoe NoHMMaHune
xummyeckoro anemeHTa. A.Jl. JlaByasbe n pedopma
XUMUN.

2.6

Mepron KONMYECTBEHHBIX
(cTexvomeTpryeckunx)
3aKOHOB M CTaHOBIIEHMS
aTOMHO-MOJEKYISIPHOro
yyeHus.

Onoxa [lpoceelweHns n ee ponb B (HPOPMUPOBAHUU
MUPOBO33peHus vernoseka HoBoro BpemeHn. HayyHas
pesonioumss B xumun. OBwas xapakTepucTuka
nepmoga KONMMYECTBEHHbIX . 3aKkOH SKBMBANEHTOB.
3aKkoH MOCTOSAHCTBA cocTaBa. AToOMUCTUYECKas Teopus
M 3aKOH KpaTHbIX OTHoweHwun [x. OanbTtoHa. 3akoH
NpoCcTbIX O0OBbEeMHbIX OTHOWweHun. MonekynspHas
Teopus ABoragpo. 3akoH u3omopdusma. 3akoH
yAenbHbIX TennoemkocTen. 3akoHbl anekTponusa M.
®dapagesn. Atomuctudeckasn teopusa . A. bepuennyca
— TUTaHa XuMumyeckon Haykm XIX Beka. ATOMHble
Maccbl M CUMBOMbLI 3nemMeHToB. MexayHapoaHbIi
cbe3q xumukoB B Kapncpya. Pedopma aTtomHo-
MonekynspHoro y4enus C. KanHuyuapo.

2.6

Mepron KONMYECTBEHHBIX
(cTexvomeTpryeckunx)
3aKOHOB M CTaHOBMNEHMWS
aTOMHO-MONEKYNAPHOro
yyeHus. HayyHas
PEBOMIOLMSA B XUMUK.

Onoxa [llpocselleHns 1 ee ponb B (HOPMUPOBAHMM
MUPOBO33peHns yenoseka Hosoro BpemeHn. O6wwias
XapakTepucTuka nepuoga KonmyeCTBEHHbIX 3aKOHOB U
aTOMHO-MOJIEKYNISAPHOrO yyeHus. HayuHaa pesonoumsi
B XMMUX. 3aKOH 3KBMBAareHTOB. 3akoH MOCTOSIHCTBA
coctaBa. AToMUCTMYECKad TeopuUs M 3aKOH KpaTHbIX
OTHoLeHun k. [JanbToHa. 3aKoH NPOCTbIX 00 bEMHbIX
OTHoweHun. MonekynspHasa Teopus Asoragpo. 3akoH
nsomopdusma. 3akoH YyAenbHbIX TENrIoeMKOCTEN.
3akoHbl anekTponusa M. dapagesa. Atomuctuyeckas
Teopua W. A. bepuennyca — TuTaHa XUMMUYECKOMN
Haykn XIX Beka. ATOMHble MacCbl M CUMBOIbI
aneMeHToB. MexayHapoaHbli Cbe3 XMMWKOB B
Kapncpya. Pecopma aTOMHO-MOMEKYNAPHOro y4yeHus
C. KaHHmuuapo. CosgaHue KnaccuMyeckoro aTtOMHO-
MOJTEKYIISAPHOIO YYEHMUS.

2.7

3apoxaeHne Hay4YHowm
xumun B Poccunn. Passutme
XUMUYECKON HayKkun B
Poccun B XVIII - XIX BB.

BapoxgeHne xumumn B Poccuun. Ponb lMNeTtpa Benukoro
B pasBuMTUM OTeyecTBeHHoW Hayku. CosgaHue
MmnepaTtopckon Akagemum Hayk. M.B. JlomoHocoB —
OCHOBOMOMOXHWK Hay4yHon xumun B Poccuun. Xumua B
Poccun Ha pybexe XVIII - XIX . B.M. CeBepruH, T.E.
JNlosuy,. Xumusa B Poccum B 40-x - 50-x rogax XIX Beka.
MockoBckas Xummu4yeckasi Lwkona. CaHkT-
MeTepbyprckas xmmmyeckasa wkona. .U, Tecc. AA.
BockpeceHcknin. 3apoxaeHne KasaHckor xumumyeckom
wkonbl. K.K. Knayc, H.N. 3uHuH, A.M. Bbytnepos.
CosgaHune Pycckoro xmmmyeckoro obuiecrsa.




10

2.8

3apoxaeHue n
CTaHOBMNEHNe OpraHN4YecKomn
XNMUN.

UcTtokm opraHudeckon xumuun. KpylieHune Teopumn
Butanuama. OTKpbITUE M30MepoB U pagukanos. .
Benep, M. bBbeptno, K. Jlnbux. [llepBble Teopumn
CTPOEHMS OPraHNYeCKMX BeLLecTB. Teopus pagukanos.
Teopusa 3ameweHns [dioma u Teopus sgep (Tvnos)
JlopaHa. Teopusi  BaneHTHoCcTU.  CTpYKTypHble
dopmynbl opraHmyeckux BewectB. A. Kekyne. Teopus
XUMMNYECKOro CTPOEHUSA A. M. bytnepoga.
[MpocTpaHCTBEHHbBIE CTPYKTYpPHblE DOPMYIIbl MOJIEKYI.
Mpupoga ontuyeckon wusomepun. Mopenb BaHT-
lodpda - Jle benns.

2.9

VicTopust OTKpbITUSA 1
Tpuymda Nepuoguyeckoro
3akoHa [./. MeHgeneeBa.

Knaccudukauusa XUMUYECKNX  3NEMEHTOB Kak
akTyanbHas pyHaameHTanbHas 3agada xumum XIX B.
MpeawecTsytowme NonbITKN knaccudukaumnm
anemeHToB. WN. [ebGepenHep, A.3. pe LlaHkypTya, A.
Hetonenac. Mepunogunyeckunn 3akoH O.M. MeHoeneesa.
Tpuymd lNepuognyeckoro  3akoHa. OTkpbITHE
GnaropogHbix raszoB. BugonsmeHnexue lNeprogunyeckon
Tabnuupbl. dyHaameHTansHoe 3HayeHue
Mepuroamnyeckoro 3aKoHa ans pasBuTUSA
€ecTecTBO3HaHudA. JdTanbl pa3sutusa [leproamyeckoro
3aKoHa.

2.10

Knaccuuyeckun nepmog B
pasBUTUN XUMUIMU.
dusunyeckas xmmms -
CTaHOBNEHWE 1 pa3BuUTHE.

3akoHbl rasoBoro coctosaHus. KnHeTuyeckass Teopus
razoB. Makceenn wun bBonbumaH. TepMoxumus.
Xumundyeckas TepmoanHamuka. Npasuno das 'mbbca.
DUBMKO-XMMUYECKMIN  aHanu3. Y4YeHne O CKOPOCTU
XUMUYECKNX  peakuuin. XuMMu4eckoe paBHOBECKE.
Yyenne o kaTanuse. Teopusa  pasbaBneHHbIX
pactBopoB  BaHt-lfodhcpa un  Payna. Teopusa
anekTponuTuyeckon puccoumaumm (noHusauumm) C.
AppeHunyca. Puanko-xummnyeckas Mogenb
obpasoBaHus pacteopoB: [O.W. MeHgenees, [A.M.
KoHoBanos, B.A Kuctsakosckuii, U.A. Kabnykos.
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Havano coBpemeHHoro
nepuoga B UCTOPUM XUMUW.
CraHoBneHne Teopum
CMOXHOro CTPOEHUs aToma.

EcTecTBeHHOHay4Hble OTKPbITUSA, pe3ynbTaTbl KOTOPbIX
nernu B OCHOBY CO3JaHNsi TEOPUU CIIOXHOIO CTPOEHUS
atoma. OTKpbITME KaTOOHbIX Iy4Yelm W 3NEKTpoHa.
DOTOINEKTPUYECKMII adhpekT. PeHTreHoBckoe
nanyyeHne. OTKpbITUE  €CTECTBEHHOW  paguoak-
TMBHOCTM. OTKpbITME MpPOTOHa W HeWTpoHa. [lepBble
MOLENM CIOXHOro CTPOEHMs aToma: cTaTtuyeckas
mogenb. OnbiT 3. Pesepdopaa. [MnaHeTtapHas
mMogenb atoma. 3akoH Mosnu. lNMocTtynatel H. Bopa.
Mopgens atoma  Bogopoda. 3apoxgeHue wu
CTaHOBMEHNE KBAHTOBOW MEXaHUKMN.

2.12

OBonouns npeacTaBneHnin
0 BaneHTHOCTU U
XUMUYECKOW CBSI3N.

Teopus «napumanbHbIX BaneHTHOCTEN».
KoopanHaunoHHas Teopusi A. BepHepa. [lepBbie
3MNEKTPOHHbIE Teopum BaneHTHOCTW. Teopus

KoBarneHTHon cBs3n Jlbtonca. Teopus MOHHOM CBA3N
Koccens. KBaHTOBO-xuMuyeckue npencraBreHna o
XUMUYECKOM CBA3WN U BaneHTHOCTU. VcTopua cosgaHna
mMeToda BaneHTHbix cBazen (MBC) u wmetoga
MornekynsapHbix opbutanen (MMO). KsaHToBast xumus
M Teopus TBepOoro Tena.

2.13

WcTopusa 3apoxaeHuns v
pa3BMTUS aHaNUTUYECKON
XUMUW.

MpoOupHbIN  aHanu3. 3apoXOeHue aHanUTUYECKon
xummn.  CTaHoBneHne  MeTodoB  KayeCTBEHHOro
aHanu3a. T.Y. beprmaH, K.P. ®peseHnyc. 3Isonouns
METOAOB KonuyecTBeHHoro aHanu3a. K.-®. Mop.
DUBNKO-XUMUYECKME METObl aHanM3a.

2.14

Xumus Ha pybexe XX — XXI
BB. /icTopus passutus
OCHOBHbIX HanpasneHuin
NPUKNaaHoON XUMUN.

Xumuna Ha pybexe XX — XXI BB. HaHoTexHonoruw.
WcTopus 3BonoLnn OCHOBHBbIX XUMUYECKMX
TEXHONOrMM W MpousBoAcTB. YepHas u uBeTHas
metannypruas B CpegHue Beka M 9noxy
[MpombiwneHHon pesontounn. NpomnsBOACTBO CTEKNa,
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LemMeHTa, kepamukn u dapdopa. OTkpbITUE NoOpoxa U
B3pblBYaTLIX BeLLlecTB. [1pon3BoaCcTBO KACNOT U CONnen.
OpraHu4yeckme KpacuTenu.
nekapctB 1 Ouonornyeckux npenapatoB. XuMus

PagnoaKTMBHbIX BELWECTB.

Uctopua npoussoacTea

13.2. Tembl (pa3genbl) AUCLUUNIIUHBI U BUAbI 3aHATUN

Ne
n/
n

HanmeHoBaHne TeMbI
(pasgena) gucumnnuHbl

Bugbl 3aHaTMIA (YacoB)

MpakTnye-

Jexkumn
ckne

JlabopaTtop-
Hble

CamocTtoaTenbHas
paboTa

Bcero

O6Lwan xapakTepucTumKa Kypca.

MCTOpI/IFl XUMUUN KaK HYaCTb
obLLEen NCToprM YenoBeYeckomn
unmBmMnn3aumnn.

MpeabicTopusa XumMuK.
Mpepanxummnyecknii nepmnog B
NCTOPUN XUMUK. MICTOKM
XUMUYECKUX 3HAHUIN OpPEBHEr0
yenoseka. lNepBble
XUMUYECKNE TEXHOIOTUN.

3apoxaeHue Haykn u
Hay4YHOro eCTeCTBO3HaHus.
MepBble Hay4YHble TEOPUK O
CTPOEHMU BeLLecTBa

Anxumnyeckni nepvog B
NCTOpPMU XUMUWN. 3Ha4YeHne ero
pe3ynbTaToB Ans
nocrneayoLero passuTus
XUMUW.

Mepuon obbegnHeHns xmmuun.
OcHoBHble 0cOBEHHOCTU
nepuoga oobeauHeHus.
Paszsutne xummm B XVI - XVIII
BeKax.

Meprog KonNMyYecTBEHHbIX
(cTexnomeTpmnyeCcKknx) 3aKOHOB
N CTAHOBIMEHNS aTOMHO-
MONEKYNSAPHOro Y4EHUs.

3apoxgeHne Hay4yHOW XMMnmn B
Poccuu. Passutne
XMMU4eckomn Hayku B Poccum B
XVIII - XIX BB.

3apoxaeHne n cTaHoBNeHne
OpraHN4eCcKom XMMnu.

McTopus oTKpbITUA 1 Tpuymda
Mepunogmnyeckoro 3akoHa [.U.
Menpgeneesa.

10

10

Knaccunyeckuin nepnog B
pa3BuTUN xummmn. Pursunyeckas
XUMUS - CTaHOBIEHNE U
pasBuTUe.

11

Havano coBpemeHHoro
nepvoja B UCTOPUM XUMUW.
CraHoBneHne Teopum
CIOXXHOrO CTPOEHNs aToMa.

12

OBonouns npeacTaBneHnin o
BaNI€HTHOCTU U XUMUYECKON
CBA3MN.

13

McTopusa 3apoxgeHus u
pas3BUTUSA aHaNUTUYECKON
XUMUW.
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Xumus Ha pybexe XX — XXI
14 | BB Uctopus passuTus § 5 6 6 14
OCHOBHbIX HanpasneHuin
NPUKIagHON XMMUU.
Utoro: 16 34 58 108

13.3 Me)KJJ,VICLWIHJ'IVIHaprIe cBsA3U C gpyruMmu aucumniimHamMmu:

Ne HanmeHoBaHve ancuunnuH y4ebHoro nnaHa, ¢ KoTopbiM Ne Ne pasgenoB guCUMMNNUHLI

n/n opraHu3oBaHa B3aMMOCBSA3b ANCLMNINUHBI paboyen pabouer nporpaMmmbl, CBA3aHHbIX
nporpaMmbl C yKa3aHHbIMU OUCLMNIIMHAMK

1 dunocodus 1

2 O6Lasa n HeopraHM4eckas XMmMus 2-7,9,10,15

3 OpraHun4yeckas Xxmmus 8

4 dusunyeckas xmmmsi 11

5 AHanuTnyeckas xmmus 14

6 dusmka 10

14. MeToan4yeckume yKkasaHus ans oby4aroLmxcs N0 0OCBOGHUIO AUCLIUNIMUHDI
B yuebHoM npouecce ncnonbayotcsa cnegyowmne gopmbl paboTbl:
- NpoBeAeHne nekumn,
- IpoBefeHne NPaKTUYECKNX 3aHATUN,
- 3aHATUA B MHTEPaKTUBHOM dpopMe (OUCKyccum),
- KOHTPOJIbHbIE PabOoThI,
- MOAroTOBKA M 3awmTa pedepaToB No TeMaM, NpeanoXeHHbIM npenogaBaTenem,
- BHeayaMTopHas camocToaTenbHas paboTta CTyAEeHTOB.
OpraHusaunoHHasa CTpyKTypa NEeKLUNOHHOIO 3aHATUSA:
. dopmynupoBKa TeMbI, Lienen 3aHaTUs, NOCTaHOBKa NpobreMHoro Bonpoca.
2. PasbsiCHEeHNe BONPOCOB TEOPETUYECKOIO U NMPAKTUYECKOro nnaHa ans peLueHms
NnocTaBneHHON Npobriemsbl.
. PaccmoTtpeHune nyTten pelweHnss npobnemMHoro Bonpoca Ha KOHKPETHbIX MpuMmepax.
. 3akntoveHne, PopMynmnpoBKa BbIBOLOB.
. dopmynupoBka 3agaHunsa Ans caMoCTOATENbHON JoMaluHen paboTbl. O3By4MBaHUe
TeMbl CneayLLero 3aHATus.
OpraHu3aumnoHHas CTpPyKTypa NpakTUYeCcKoro 3aHATus:
1. dopmynupoBKa Lenen 3aHATUS M OTBETbl Ha BOMPOCHI CTYLEHTOB.

MpakTuyeckas paboTta npoBOOMTCS C LENb BbISBEHUS YPOBHS OCBOEHUS
mMaTepuana no TemaTtuke paboTbl, CNOCOBHOCTM AaTb NPaBWIbHYKD TPaKTOBKY
pesynbTartam, NofnyyYeHHbIM Npu BbINOMHEHMM paboTbl. 3awmTta paboTbl 3aknovaeTcs B
odopmneHnn pabot, ycTHou becene npenogaBaTens co CTYAEHTOM MO MOSMyYEHHbIM B
paboTe pe3ynbTataMm 1 OCHOBHbIM TEOPETUYECKUM NOHATUSIM MO TeMe padoThbl.

TeKyLMIi KOHTPOMNb NPOBOANTCSA NyTEM MPOBEPKU BbIMNOMHEHMS AOMALLHEro 3agaHus,
BXOLHOrO KOHTPONS (B BMAE KOHTPOSIbHOW paboThl).

OpraHusaunoHHasa CTpyKTypa KOHTPONbHON paboThbl.

Tema npeacTosilient KOHTporibHOM paboTbl 0b6bsBnseTcss nekropom. KoHTpornbHas
paboTa nNo BapvaHTaMm MPOBOAUTCHA Ha JNEKUMOHHOM 3aHATUWN. PesynbTaTbl KOHTPIbHOM
paboTbl 0OBLABNATCA NEKTOPOM Ha CrieAytoLeM NEKLNOHHOM 3aHATUM.

KoHTponb  OCBOEHMSI  TEOpeTMYecKoro  martepvana  npoBOAUTCA  nocne
NpoCnylwmnBaHnss CTyAEHTaMW §NEeKUMOHHOro Martepuana no Kaxgon Teme B Buae
cemMuHapa (OMCKycCuUM) W BbIMOSIHEHUS OOMALUHUX 3adaHui. BbinonHeHne gomaluHux
3a[laHuKn KOHTponupyeT nektop. ExxeHenenbHO CTyAEHTbl MMET BO3MOXHOCTb BbIACHATb
BCE BOMPOCHI, OCBOEHNE KOTOPbIX BbI3bIBAET TPYAHOCTU, HA KOHCYMbTaUUAX C NIEKTOPOM B
crneumanbHO OTBEAEHHbIE 451 9TOr0 KOHTaKTHbIE Yachl.

—

abhw
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15. YyebGHO-MeTOaMNYECKOE U MHd)OpmaLIVIOHHoe obecneyeHne QUCLUUMNIIUHBI.
(cnucok numepamypbi oghopmrsemcs 8 coomsememesuu ¢ mpebosarHusamu OCT u ucrions3yemcst obujasi CKeo3Hasi
Hymepauyus 0nsi ecex 8udos iumepamyphbl)

a) OCHOBHas nuTepaTypa:
Ne n/n MCTOYHMK

MutToBa N.A. cTtopusa xumumn ¢ gpeBHENLWNX BpEMEH A0 KOoHUa XX Beka: y4e0.
nocobue c rpucdpom YMO no knaccuieckomy yHMBEPCUTETCKOMY 06pa3oBaHuio /

N.A. MutToBa, A.M. CamonnoB — JonronpyaHbin: UL «MHTennekT», 2009 — T.1. —
416 c.

MutToBa N.A. cTtopusa xumumn ¢ gpeBHENLWNX BPEMEH A0 KOoHUa XX Beka: y4e0.
nocobue c rpucdpom YMO no knaccuieckomy yHMBEPCUTETCKOMY 06pasoBaHmio /

N.A. MutToBa, A.M. CamonnoB — OonronpyaHbin: UL «MHTennekT», 2012 - T.2. —
624 c.

OcHosbl ounocodun Haykn / B. T1. KoxaHosckui [1 gp.] — PoctoB H/[: ®eHuke, 2007.
— 608 c.

0) gononHuTensHag nuTeparypa:
Ne n/n McTouHmK

3edwmposa O.H. KpaTknin kypc uctopmm n metogonorum xumum / O. H. 3edmposa. — M.
: AHabasuc, 2007. — 136 c.

5 PysaBuH I'. V. dunocodms Haykm / [N, PysaBuH. - M. : KOHntn-Oana, 2005. — 400 c.
Asnmos A. KpaTtkas uctopus xumun. Passutne ngen n npegcrasneHnin B xmmum / A.
Asnmos. — CI16. : Amdopa, 2000. — 268 c.

MutToBa N.A. \cTOpKs CTaHOBIIEHNA YYEHMS O CIIOXKHOM CTPOEHUN aToMa: METoS.

7 nocobue ansa crygeHtoB xum. d-ta / A. A. MutTtoea, A. M. CamonnoB. — BopoHex:
JIOM BI'Y, 2003. — 48 c.

MutTtoBa N.A. VicTopunsa cTaHOBREHMS 1 3BOMOLUK NpeacTaBneHnii 0 BaNeHTHOCTU K
8 XUMMUYECKOWN CBA3U: MeToA. nocobue anga ctyaeHtoB xum. d-ta / N. A. MutTosa, A. M.
Camownnos. — BopoHex: J1OIN BI'Y, 2003. — 64 c.

MuttoBa N. A. icTopusa 3apoXkaeHusi U CTaHOBMNEHNS (oM3nYecKkon Xummnn: yyeo.

4

9 nocobue / 1. A. MuttoBa, A. M. Camonnoe, M. K. LLapos.. — BopoHex: WML BI'Y, 2008.
- 56 c.
Camomnnos A. M. Uctopusi 3apoxaeHnsa 1 CTaHOBMNEHUS aHANUTUYECKON XMMUK

10 (MckyccTBO XMMUYecKkoro akcriepumeHTa): yyeb. nocobue / A. M. Camonnos,

B. A. WanowHwuk, M. K. Wapos. — BopoHex: UMNMLL BI'Y, 2010. — 64 c.
ConoebeB 0. N. UcTopusa xumnn. PasBntmne XmmMmmn ¢ OpeBHENLLIMX BPEMEH 0 KOHLA

1 XIX Beka / KO. . ConoBbeB. — M. : IpoceelyeHne, 1983. — 408 c.
ConosbeB 0. N. UcTopusa xmumnn. Pa3sntne 0CHOBHbIX HanpaBreHnin COBPEMEHHOM

12 xumum / KO.N. Conoebes, [1. H. TpudoHos, A. H. lLamnH. — M. : lNpoceeweHne, 1984. —
335 c.

13 BboikoB I". B. NcTtopus opraHnveckon xummn. OTKpbITUE BaXKHENLLNX OpraHnYecKnx
coeavHenun / I'. B. Beikos. - M. : Hayka, 1978. — 375 c.
Bonkoe B. A. Bbigatowmecs xumukn mupa / B. A. Bonkoe, E. B. Bowckuin, I'. W.

14
KysHeuoBa. — M. : Beicw. wk., 1991. — 651 c.

15 xya M. Uctopua xumumn / M. xxya. — M. : Mup, 1975. — 477 c.

B) 6a3sbl AaHHbIX, I/1HCbOpMaLl,I/IOHHO-CI'IpaBOHHbIe 1N NMOUCKOBbIE CUCTEMbI.

Ne n/n McTOYHMK
http://www.en.edu.ru/ - EcTeCTBEHHO-Hay4HbI 06pa3oBaTenbHbIN NOpTan - ABNSETCS

1 CoCTaBHOM YacTbio dhegepanbHoro noptana "Poccuiickoe obpasoBaHme”. CoaepXnT pecypchl n
CCbIFIKM Ha pecypchbl N0 eCTECTBEHHO-HaYYHbIM gucuuniMHam (dpusmka, xumns n 6uonorus).
http://window.edu.ru/ - nHdopmMaLMoHHasa cuctema «EgmMHoe okHO gocTyna K

2 obpasoBaTtesibHbIM pecypcamy.

http://vovr.ru/ «Beicluee obpasoBaHue B Poccumn» - Hay4yHO-Negarormyeckuii xxypHan

3 MwuHucTepcTBa obpasoBaHus 1 Haykn PO. B xxypHane nybnukytoTcs pesynbTaTtbl UCCreaoBaHUn
COBPEMEHHOI0 COCTOSHMS BbICLLEN LWKOMbl Poccun, o6cyxaatoTcs BONPOCh TEOPUN U NPaKTUKK
ryMaHWTapHOro, ECTECTBEHHO-HAYYHOIO N MHXEHEPHOrO BbiCLIEro obpasoBaHus.

4 http://www.elibrary.ru —Hay4Has anektpoHHas 6ubnuoTeka eLIBRARY.RU - kpynHenwwmmn



http://www.en.edu.ru/
http://window.edu.ru/
http://vovr.ru/
http://www.elibrary.ru/
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POCCUMCKMI MHAPOPMALIMOHHBIN NopTan B 0611acTy Hayku, TEXHONOMMN, MeOULUHBI U
obpasoBaHus, cogepxaluumn pedepaTbl 1 NOMHbIE TEKCTbI Bonee 12 MIH. HayYHbIX cTaTen 1
nybnukauun. Ha nnatdpopme eLIBRARY.RU goctynHbl anekTpoHHble Bepcun 6onee 1400
POCCUIACKMX Hay4YHO-TEXHUYECKUX XKYPHAroB, B TOM uYncre 6onee 500 xypHanoB B OTKPbITOM
JocTyne.

http://www.chem.msu.ru/rus/ - Chemnet - ocpuumansHoe anekTpoHHOoe n3gaHne XMmMn4eckoro
dakyneteta MY B Internet

http://www.physchem.chimfak.rsu.ru/Source/History/index.html - «Actopus xummnny -
[Mporpamma NeKLUMOHHOTO Kypca, KoHcnekTbl nekuuin. KOxHbin PefgepanbHbii YHUBEPCUTET.

7 http://ru.wikipedia.org/wiki/ - QHumnknoneagms. buorpaduryeckne gaHHble BbIAAIOLNXCS XMMUKOB.

16. NMepeyeHb y4eOHO-MeTOANYECKOro ob6ecneyeHmsa Ans CaMoOCTOATENTbHOU paboThbl
Ne
n/n

NcToYHUK

MuttoBa N.A. icTopusa xumnn ¢ gpeBHENLLNX BpEMEH A0 KoHUa XX Beka: y4eb.
nocobwue c rpucdpom YMO no knaccuieckomy yHMBEPCUTETCKOMY 0Opa3oBaHmio /
N.A. MutToBa, A.M. Camonnos — JonronpyaHbein: N0 «AHTennekt», 2009 — T.1. —
416 c.

MutTtoBa N.A. icTopusa xumnn ¢ gpeBHENLLNX BPEMEH A0 KoHUAa XX Beka: y4eb.
nocobwue ¢ rpugom YMO no knaccnmyeckomy yHMBeEpCUTETCKOMY 0Opa3soBaHuio /
N.A. MuttoBa, A.M. Camonnos — JonronpyaHbin: N0 «HTennekT», 2012 — T.2. —
624 c.

MuTToBa N.A. IcTOpUS CTAHOBIIEHNA YYEHUS O CITIOXKHOM CTPOEHMN aToMa: MEeTos.

3 nocobue ana ctygeHToB xuM. g-ta / N. A. MuttoBa, A. M. Camonnos. — BopoHex:
JIOM BI'Y, 2003. — 48 c.

MutToBa UN.A. icTopuns CTaHOBREHNSA W 9BONOLMN NPEACTaBEHNA O BaNEHTHOCTU U
4 XUMMUYECKOWN CBA3U: MeToA. nocobue anga ctyaeHtoB xum. d-ta / N. A. MutTosa, A. M.
Camomnnos. — Boponex: JIOIN BI'Y, 2003. — 64 c.

MutTtoBa U. A. VicTopus 3apoXkaeHusi u CTaHoBMEHUS U3NYECKON XUMMnn: y4eb.

5 nocobue / N. A. MuttoBa, A. M. Camonnoe, M. K. LLapos.. — BopoHnex: WML BI'Y, 2008.
— 56 c.
Camomnnos A. M. Uctopusi 3apoxaeHnsa 1 CTaHOBMNEHUSI aHaANUTUYECKON XMMUK

6 (MckyccTBO xmMMmyeckoro akcrnepumeHTa): yyeb. nocobue / A. M. Camonnos,

B. A. WanowHwuk, M. K. Wapos. — BopoHex: UMMLL BI'Y, 2010. — 64 c.

17. O6pasoBaTtefibHble TEXHONOrMN, UCNOJSIb3yeMble NpuU peanusaumm y4ebHomn
OUCLUMNIINHBbI, BKNKOYasa AUCTaHLUOHHbIe oOpa3oBaTtenbHble TexHonoruu (JOT),
3neKTpoHHoe oby4yeHue (J0), cmewaHHOe OOy4YeHue:

Mpn peanusaumm AUCUMNIUHBI UCMONBL3YIOTCA Knaccuyeckue obpasoBaTernbHble
TexHornormm 6e3 3aMeHbl ayauTOPHbIX 3aHATUN (Nekunin n nabopaTopHbIX 3aHATUW) Ha
AOT. OCHOBHbIE TUMbI NEKLMIA — BBOAHbIE NEKUUN (B Ha4ane M3yyYyeHus OUCUUMNINHBI) U
WH(POPMALUMOHHbIE NeKuMM C  Bu3yanusaunen (MynbTUMeauiHble npes3eHTauun).
lMpoBegeHne Tekylwmux aTtTectaumin U NPOMEXYTOYHbIX aTTecTauui OCyLLecTBrsieTcs B
dopme ycTHoro cobecepoBaHus no KMM. CamocTtosatenbHas paboTta no Bcem pasgenam
npegnonaraet  BbINOMHEHME  00sA3aTenbHbIX  MUCbMEHHbIX  OOMALUHUX  3afaHun.
Mcnonb3osaHne AYMK https://edu.vsu.ru/course/view.php?id=2012

18. MaTtepuanbHoO-TexHU4YecKkoe obecnevyeHne ANCLUNINHbBI:
1. MepcoHanbHble KOMMbKOTEPbI C 4OCTYNOM B VIHTEpHeT;
2. MynbTumeaniHbin npoektop BENQ,
3. NepeHOoCHON MyIbTUMEOUNHBIN 3KPaH,
4. MynbTumMegumnHble NeKunmn no NCTOpUnN N METOA0SIOrMN XUMNN
© Alexander M. Samoylov 2006 - 2019


http://www.chem.msu.ru/rus/
http://www.physchem.chimfak.rsu.ru/Source/History/index.html
http://ru.wikipedia.org/wiki/
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19. OueHo4HbIe cpeacTBa AN NPoBeAEeHUA TEKYLEeNn U NPOMEXYTOYHOM aTTecTauum

MopsifoK OLEHKN OCBOEHMS 00y4YatoLmMMmcst y4ebHOro maTepuana onpegensietcs

cogepxaHunem cnegyrwmnx pasgenos ANCUNUTITTAHBIL

HanmeHoBaHune MugukaTop(bl
rrl\}gn pas;ena AvCLMNIMHbI K?_ml;t(%;;?H ﬂcflcweﬁé,;.) OueHouHble cpeacTsa
(mopyns) KoMneTeHummn
OOwan xapakTepucTuika
Kypca. MicTopust xmmum
1. | kak yacTb obuiel onK-1 OrkK-1.1 TecToBblE 3a4aHMsA
NCTOPUN YerTOBEYECKON
LUMBUNN3aLNN.
MpeabicTopUs XumMmK.
Mpeganxmmmyecknin
nepuog B Mctopumn TecToBble 3agaHUs
OrlK-1.1,
xummn. cTokn OnK-1 OMK-1.2 [omaluHune 3agaHus.
2 XUMUYECKMX 3HAHUN 0 o KoHTponbHasa paborTa.
APEBHErOo YeroBeka. NK-1.3.
MMepBble xnmmnyeckme
TEXHOMOTNMU.
3apoxaeHne Haykn u
Hay4HOro OMK-1.1 TecToBble 3agaHUs
3 €CTECTBO3HAHMS. OMK-1 OMK-1 2’ JomaluHne 3agaHus.
" | MNepBble Hay4Hble K 1'3’ KoHTponbHas pabora.
TEOPUUN O CTPOEHNN OMK-1.3.
BellecTBa.
Anxmmuyeckuin nepuog
B UCTOPUN XUMUMN. OMNK-1.1 TecToBble 3agaHns
4 3Ha4yeHune ero OMK-1 OMK-1 2’ [omalHune 3aganHus.
" | pesynbTaToB ons OMK- 1' 3’ MoaroToBka pedhepara..
nocriegyoLero "~
PasBUTUS XUMUN.
Mepuog 06beaUHEHNS
xumnn. OCHOBHbIE ONK-1.1 TecToBble 3agaHns
5 ocobeHHoCTM Nnepuoaa OMK-1 OI‘IK-1.2’ [omalluHne 3agaHus.
" | obbeanHeHus. o KoHTponbHas pabora.
Passutne xmmum B XVI - OMK-1.3.
XVIII Bekax.
Mepuog
KONMNYeCTBEHHbIX OMNK-1.1 TecToBble 3agaHUS
6 (cTexnmomeTpu4eckmx) OnK-1 OI'IK:1.2’ [omaluHune 3agaHu4.
" | 3aKOHOB 1 CTAHOBNEHUS o KoHTponbHasa pabora.
aTOMHO-MOJIEKYSIPHOIO OrK-1.3.
yYeHwUs.
3apoXaeHie HayuHoM TecToBble 3agaHuNs
Xxmmum B Poccum. OrlK-1.1, TIOMALLHE 337aHNS
7. Passutne xumm4yeckom OrikK-1 OrlK-1.2, KoHTpOmbHasi paGOTé
Hayku B Poccum B XVIII - OrK-1.3. '
XIX BB.
3apoxaeHue u OlnK-1.1, TecToBblE 3a4aHMsA
8. CTaHOBIeHne OriK-1 OlK-1.2, [lomallHune 3agaHus.
OpraHMyYeckomn XUMMnN. OrlK-1.3. MogroToBka pedpepara.
VicTopust oTkpeITus 1 TecToBble 3agaHuNs
Tpuymda OnKk-1.1, [omalluHne 3agaHus.
9. Meprogunyeckoro OrkK-1 OriK-1.2, KOHTpOrbHas paboTa
3akoHa [.U. OrlK-1.3. '
MeHpeneeBa.
Knaccuyeckuii nepmog B TecToBbIE 3a7aHMS
pasBUTUN XNMUW. OriK-1.1, [IOMALLHVE 337aHNS
10. | dusnyeckasa xmmus - OrK-1 OrlK-1.2, MoproToBKa ped)epa{Ta
CTaHoBIeHve u OnNnK-1.3. |
pasBuTME.
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HaunmeHoBaHve UHamnkaTop(bl)
I'II\;I%I pasgena OuCcunnIivHbI KO'YIAI;?;?H JOCTUXKEHMNA OueHouHble cpeacTsa
(mopgyns) u KOMNeTeHummn
Hauano coBpemeHHoro TecToBbIE 3a7aHUS
nepuoga B UCTopum OriK-1.1, [loMaLLHVeE 3a8aHNs
11. | xumumn. CTaHOBIEHNE OrK-1 OrllK-1.2, Moarotoska pede a.Ta
TEOPUN CIOXHOIo OlnK-1.3. A P pata.
CTPOEHUus atoma.
SOsonound OMK-1.1 TecToBblE 3a4aHMsA
12 npeacraBneHnin o OnK-1 OI'IK-1.2’ [omalHune 3agaHus.
" | BanNeHTHOCTU U oMK 1'3’ KoHTponbHas pabora.
XUMUYECKOW CBA3N. T
VcTopus 3apoxxgeHus un OMK-1.1 TecToBblE 3a4aHMsA
pa3BuTusa o [omalHune 3agaHus.
13- 1 ananutuaeckon xumun. OrnK-1 82:212 KoHTponbHasa pabota.
Xumusa Ha pybexe XX —
XXI BB. Nctopus OlnkK-1.1, Egﬂ:ﬁ:ﬁeajgzzxﬂ
14. | pa3BuUTUS OCHOBHbIX OriK-1 OrK-1.2, :
HANpaBeHMi OMK-1.3. KoHTponbHas pabora.
NPUKNagHoON XUMUN.
lMpomexyToyHas aTTecTauus, [MepeyeHb BONpocoB
dopma KOHTpONS — 3a4eT

* B rpacde «POC» B 00s13aTENBHOM NOPSOKE NEPEUNCTISIOTCA OLEHOYHbIE CPEeAcTBa TEKYLLEN U
NPOMEXYTOYHOM aTTecTaunii.

20. TunoBble OLEHOYHbIe cpeACcTBa U MeToAMYEeCKUe maTepuanbl, onpegensowme
npoueaypbl oLeHUBaHUs

OueHka 3HaHWN, YMEHUN W HaBLIKOB, XapakTepuaywlwasa a3Ttanbl HopMUpPOBaHUA
KOMNeTeHUMA B paMKax M3yYeHUd AUCUMNMUHBbI OCYLLECTBMSIETCS B XOA4e TeKyllen u
NPOMEXYTOYHOM aTTecTauumn.

Tekywaa artrectauMsi NpoBOAUTCS B COOTBETCTBMM C [lonoXeHuem o Tekyuwlen
aTTectaumm obydawowmxca no nporpaMmmaM Bbiclero obpasoBaHusi BopoHexckoro
rocygapCTBEHHOrO yHuBepcuteTa. Tekyllaa atrectaumsa npoBoAUTCS B hopMe: YCTHOro
onpoca (MHAMBMAOYanbHbIA oOMNpoc); nabopaTopHble paboTbl; OLEHKN pe3ynbTaToB
npakTn4yeckon pedatenbHocTn (KypcoBad paboTta). KpuTepunm oueHuMBaHuUs NpUBEEHbI
BblLLE.

lMpomexyToyHaa aTTectauus npoBoAUTCA B COOTBETCTBUM C [lonoxeHnem o
NPOMEXYTOYHOW aTTecTaummn obyvaroLmxcsa no nporpaMmmam BbicLIero o6pasoBaHus.

KOHTpPONbHO-M3MepUTENbHbIE MaTepuarbl MPOMEXYTOYHOW aTTecTaunm BKNHOYaKT B
cebs TeopeTnyeckme BOMPOCHI, NO3BOMSAOLME OLEHUTb YPOBEHb MOJSTYYEHHbIX 3HAHUN U
npakTn4eckoe 3agaHue, no3Bosolee OUEHUTb cTeneHb CHOPMUPOBAHHOCTU YMEHUN U
HaBbIKOB.

Mpn  oOueHuBaHUM UCMOMb3YHTCH
oLeHuBaHuA npueedeHsl B . 20.2.

Ka4yeCTBEHHbI€ LIKanbl OLEHOK. KpI/ITepI/II/I

20.1. TeKyLiMi KOHTPOSb yCNeBaeMoCTH

KoHTponb ycneeaeMocT no gUCLMNIIMHE OCYLLECTBMSIETCA C MOMOLLBIO CNEeAYHLLMX
OLIEHOYHbIX CPEACTB: NPaKTUKOOPUEHTUPOBAaHHbIE 3afaHus, pelleHne 3aaad, NpakTuieckme
paboTbl, TECTOBbIE 3aaHUsA, KOHTPOIbHbIE PaboThl, NOArOTOBKA U 3alMTa pedepaTos.
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20.1. TeKywunn KOHTPOSb yCNeBaeMocCTun
KoHTpornb ycneBaemMocTu No MCUUMSIMHE OCYLLIECTBNSAETCS C MOMOLLLIO CreayLLmX
OLUEHOYHbIX CpeacTB: NMPaKTUKOOPUEHTUPOBAHHbIE 3adaHUA, pelleHne 3agad, na6opaToprle
pa6OTbI, TeCTOBbl€e 3aaHNA, KOHTPOJIbHbIE pa6OTbI.

[MepeyeHb NpakTn4yeckux pabor:

1. cTopusa XuMum Kak 4acTb obLLen NCTOPUN YeNoBEYECKON LIMBUIN3ALMMN.

2. MpepgbicTopus xumun. Npeganxmmmyeckum nepnog B UCTopun xummn. ictokm
XUMUYECKNX 3HAHUI OPEBHErNO YenoBeka. [NepBble XMMUYECKNE TEXHOMOTUNN.

3. 3apoxgeHue Haykm UM HayyHOro ecTtecTBo3HaHus. [lepBble HaydHble Teopuu O
CTPOEHUN BELLIECTBA.

4. Anxumu4eckun nepuog B UCTOPUM XUMUWN. 3HAYeHWe ero pesynbTaToB ANs
nocrneyLLero passnTnsa XMMuu.

5. lMepnog obbeanHeHnss xumun. OCHOBHble OCOBEHHOCTM nepuoga OObeanHEeHUs.
Passutune xummn B XVI - XVIII Bekax.

6. lMepnog KONMMYECTBEHHbLIX (CTEXMOMETPUYECKUX) 3aKOHOB W CTAHOBMEHUSI aTOMHO-
MOJSEKYISIPHOIO Y4YEHUS.

7. 3apoxgeHue HaydHon xumum B Poccuun. Passutue xmmuyeckonm Haykm B Poccuum B
XVIII - XIX BB.

8. 3apoxaeHune n CTaHOBNEHME OPraHNYeCKon XUMUMN.

9. Nctopuna oTkpbITUSa 1 Tpuymda Nepuoanyeckoro 3akoHa .. Mengeneesa.
10. Knaccuyeckun nepuog B pasBuTUM XuMuun. dusmnyeckas XMMmsa - CTaHOBIIEHWE W
passuTue.
11. Ha4yano coBpeMeHHOro nepmvoga B uctopum xummuun. CTaHOBNEHME TEOPUM CIOXKHOIO
CTPOEHNSA aToMa.
12. 3sonouna npeactaBneHun 0 BareHTHOCTU U XMMUYECKOW CBSI3N.
13. WcTtopua 3apoxaeHnsa n pasButus aHarmMTU4eCKon XUMUK.
14. Xumna Ha pybexe XX — XXI BB. McTtopna pasBuUTUS OCHOBHbIX HanpaBrieHUN
NpUKNagHon XMMun.

20.2. TunoBble KOHTPOJIbHbIE 3a4aHUA UM UHbIe MaTepuanbl, Heobxogumbie ONA OLEHKN
3HaHUW, YMEHWW, HaBbLIKOB U (MNKU) onbiTa AEeATeNbHOCTU, XapaKTepusylliue 3Tanbl
thopmMupoBaHus KoMmneTeHUUN B NpoLecce 0CBOeHUs obpasoBaTeNibHON NporpamMmmbl

20.2.1. TecTtoBble 3apaHusa (npumep)

Xumuueckuit pakynbTeT, | Kypc
['pymma Ne
0)4(0)

NCTOPUA 1 METOJOJIOT' A XMW
Kontponbnas padora Ne 1
BapuanTt Ne 1

1. Ilepuoau3anusa UCTOPUU XUMUK: KPATKUI aHAIU3 NPEJaTXUMUYECKOr0,

AIXUMHUYCCKOTO Iepruoaa 1 repuoaa O6’E>GJII/IHCHI/I$I XUMHU.



Xumudeckuit GpakynbTeT, | Kype
['pymma Ne
DO

NCTOPUA 1 METOJOJIOT A XUMUN
Kontponbhas padora Ne 1
BapuanTt Ne 2

I. Hepuoz[maunﬂ HCTOPHUU XUMUHU: KpaTKI/Iﬁ dHaJIn3 IICPHOJda KOJIMICCTBCHHBIX
3aKOHOB, IICpHroaa KJIACCUYECKOM XUMUU U COBPCMCHHOI'O IICpHOJia B UICTOPUHU

XUMHU.

Xumuueckuit pakynbTeT, | Kypc
['pymma Ne
0)4(0)

NCTOPUA 1 METOLOJIOI' A XM
Konrtposnbnas padora Ne 1
Bapuant Ne 3

1. ITokopenune orus. CoBepIIEHCTBOBAaHUE METOJOB HArpeBa.

Xumuueckuit pakynbTeT, | Kypc
['pymma Ne
0)4(0)

NCTOPUA 1 METOLOJIOT A XM
Kontposnbnas padora Ne 1
Bapuant Ne 4

1. 3apoxaeHue MeTaTypruu. Menb, 6poH3a, OpOH30BBI BEK.

18
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20.3. Kputepum oueHKN B KOHTPONbHbIX paboTax:

- OUEeHKa «OT/IM4YHO» BbICTaBNAeTCA CTyOEeHTY, eClin. B KOHTpOJ'IbHOVI pa60Te Tema
pacKkpblTa NpakTn4eckn noJfIHOCTbIO, UMEKTCA JNLWb HEe3HAa4YNTES1IbHbl€ HETOYHOCTN,

- OLUEeHKa «XOpoLo» BbICTaBIAETCA CTYOEHTY, eClin: B KOHTpOJ'IbHOI7I pa60Te TEMaA
packpbiTa, UMEKTCA INMNLLb HEKOTOPbIEe HECYLLECTBEHHbIE oLnGKN n HEeOOo4eThl;

- OUEeHKa «yaoBneTBOpUTESIbHO» BbICTaBNAETCA CTyOEeHTY, €Clin B KOHTpOﬂbHOﬂ
pa60Te TeéMa pacKpbiTa He MOJIHOCTbIO, UMEKTCA 3HAYNUTESIbHbIE OLUIMOKKN 1 HEeOO4eThl;

- OLEeHKa «HEeyaoBIIETBOPUTETIbHO» BbICTaBIIAETCA CTyAEeHTy, ecin B
KOHTpOJ'IbHOIZ paGOTe TEéMa He pacKpbiTa Uin NMeTCA pr6ble OWNBKKN, 3HAYNTENbHbIE

HETOYHOCTW.

20.4 NMpomexyTo4yHaa aTrectauums

lMpomexyToyHas aTtTectauus No AUCUUMNIIMHE OCYLLECTBMSETCA C MOMOLLBI CrneayroLmx
OLIEHOYHbIX CpeacTB: cobecenoBaHne No bunertam K 3adery.

BOITPOCBHI BUJIETOB
“UCTOPUA N METOJIOI'YMA XUMUN”

buaer Ne 1.
1. Posib HayKu B pa3BUTUU YEJTIOBEYECKOM LIUBUIIU3ALINH.
2. [lepBbie sKcriepuMEHTaIbHbIE (DAKThI, YKa3bIBAIOLIUE HA CIOKHOE CTpoeHue atoma. M

Bbuaer Ne 2.

1. Kynbrypa yenoBeuecTBa, ee MaTepuaibHasi U JIyXOBHasl COCTABIISIIOIIHE.

2. IlepBrie axThl U pencTaBiaeHUs 0 cTpoeHnn xumudeckux Bemects B XVIII - XIX Bs.
IIpencraBnenus I'. byprase, I'. JIpBu. Jlyanuctuueckas teopus 1.4 bepuennyca.

buaer Ne 3.

1. BausiHue XMMHUHU Ha 3BOJIIOLIMIO YEJIOBEYESCTBA.

2. D. OpaHKICH U €T0 MPEJCTaBICHUS O BAJICHTHOCTH. 3HAYEHHUE CTPYKTYPHBIX (HOpMYIT
JUISL TaTbHEUIIEro pa3BUTUSL OPraHUYECKo xumun. M

Buaer Ne 4.
1. B3auMocBsI3b MeXAy XUMHEH U UCTOpUEH XUMHUH. 3HAUEHUE UCTOPUN XUMHUH.
2. Teopus ctpoeHust xumuueckux BeuiectB A.M. bytnepoa. M

buaier Ne S,

1. CranoBneHnue u pa3BUTHE XUMUYecKoil uctopuorpaguu 1 uctopur xumuu B XVI1 — XX
BB.

2. PazBuTHne mpencraBieHuil o BameHTHocTH B KoHIEe XIX Beka. Teopus «mapuuambHBIX
BaJICHTHOCTEW». M

Buaer Ne 6.
1. Ileppogu3anyss HICTOPUHA XUMHH.
2. Knaccudeckue TeOpuu XUMUYECKOM CBsI3U (KOBJICHTHOM U MOHHOM). M
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buier Ne 7.
1. Knnaccugukanuusi HICTOYHUKOB 3HAHUM 110 UCTOPUN XHUMHUH.
2. DBOJIOLHNA NPEACTABICHUNA O CTPYKTYpE TBEPABIX T€I U MPUPOJE XUMUUYECKOH cBsi3n. M

buaer Ne 8.
1. Hakorutenue 3HaHUiA 0 XUMHUU B IOUCTOPUUECKUN TIEPUOI.
2. Co3nanue koopauHanmoHHoi Teopun A. Bepuepa. M

buaer Ne 9.
1. Bo3nukHoBeHUE MeTaTypruu. Meas, OpoH3a, *KeJe3o.
2. 3apoxaeHue KBaHTOBOW Xxumuu. M

Buaer Ne 10.

1. [lepBeie TEOpPETHYECKUE TMPEICTABICHUS O TNPUPOAEC XHUMHUYECKUX MPEBpAIICHUH.
Bo3nukHoBeHHe HaTypdumocohun.

2. [lepBbie 21€KTpOHHBIE TEOPUH BasleHTHOCTH. [IpaBuno AGerra. M

buaer Ne 11.

1. UneanucTtrueckue BO33peHUs ApeBHErpeueckux pumnocodon. Yuenue [Inmarona —
Apucrorens.

2. Meton BaJeHTHBIX CBSI3€il. DBOMIOLNS €70 BO3MOXKHOCTEHN B padotax [lonunra u
Cumxsuka. M

Buier Ne 12.
1. AuTnunbiii atomusMm JleBkunmna u Jlemokpura.
2. UcTopusi cTaHOBJIECHUSI XMMUYECKON TepMOIUHAMUK. M

Buier Ne 13.
1. Obmas xapakTepuCTHKa aTXUMUYECKOro epruoia. I'peko-erunerckas axuMus.
2. OcHOBHBIE 3Talbl Pa3BUTHSI METOAA MOJEKYJIApHbIX opouTaneir (MMO). M

Buuer Ne 14.
1. CpenneBexoBas anxuMmus 3anajaHoi EBpomnsl.
2. TpeTbe Hauano TepMoguHAMUKU. M

Bbuaer Ne 15.
1. ApaGckas anxumus.
2. Ucropus co3naHusg OCHOB XMMUUYECKON KUHETUKU. M

Buaer Ne 16.
1. CpenneBekoBas aTXUMHUSI KaK COLIMATIBHO-KYJITYPHOE SIBJICHHE.
2. Uctopus cTaHOBNIEHUS YUeHUs O Katanuze. M

Bbuaer Ne 17.
1. Obuas xapakTepucTuKa rnepruoja oobeAMHEHUs. ATpoXxumus.
2. [IpeBHeiiilve UCTOKU aHATUTHYECKON XumMmuu. M

Buaer Ne 18.
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1. Ycnexu texunueckoit xumuu B XVI1 - XVII Bekax.
2. Vctopust cTaHOBIIGHHsI y4eHHUs O pacTBopax. M

buaer Ne 19.
1. 3apoxnenue xumuu B Poccun.
2. KpaTkas uctopusi CTaHOBJICHUSI KAYECTBEHHOTO XUMHYECKOTO aHaiu3a. M

Buaer Ne 20.
1. [TueBmaTuyeckast xumusi. Podbept boiis.
2. Kpatkast uctopusi CTAHOBJICHUS KOJIMYECTBEHHOTO XUMHUYECKOTO aHaim3a. M

bujer Ne 21.
1. Otkpertast razoB: CO,, Hy, Np, Os.
2. Kpatkast ICTOpHS CTAHOBJICHUSI HHCTPYMEHTAIBHBIX METOJ0B XMMHUYECKOTO aHanu3a. M

Buaer Ne 22.
1. Teopus ¢aorucrona.
2. Co3naHue OCHOB XUMUYECKON KUHETHKH. M

Buuer Ne 23.
1. Ucropus pazsutus xumuu B Poccun B konrie XVIII — nagane XIX Bekos.
2. VicTopust OTKPBITHS 3JICMEHTAPHBIX YaCTHUIL: DJICKTPOHA, MPOTOHA, HeliTpoHa. M

Buier Ne 24,

1. Bkman A. JI. JIaByasne B pa3BuTue xumuu. bopr6a npotus Teopun QiorucToHa.
Co3znanue KUCiI0poIHOM TEOPUH FOPEHUSI.

2. 3akoH Mo3nu u ero cBs3b ¢ llepuoanueckum 3axkonom .M. Menneneera. M

buaer Ne 25.

1. Aromuctuueckas teopus J>xona Jlanerona. Ee 3Hauenue nis qanpHEHIero
pPa3BUTHUS XUMHH.

2. IlepBbie MOJENH CIIOXKHOTO cTpoeHUs aToma. Ctatuueckas mojaenb Tomcona. M

Buier Ne 26.
1. OcHoBHble HayuHble xuMudeckue mkoibl B Poccun XIX Beka. I'.1. I'ecc.
2. OmnpiT Pesepdopna. [Inanerapuast moaens crpoenust atroma. M

Buaer Ne 27.
1. Ucropus otkpsitus [lepuonnueckoro 3akona JI.11. Meneneesa.
1. Pa3BuTHE KBaHTOBO-MEXaHUYECKUX METOJI0B. YpaBHeHue [Jupaka. M

Bbuuer Ne 28.

1. Tpuym¢ Ilepuonnueckoro 3akona. Ero ¢pynnaMeHTaabHOE 3HAUCHUE IS XUMUU U
€CTECTBO3HAHUSI.

2. IToctynatel bopa. OnbiT @panka-I'epua. CtaHOBIeHHE KBAHTOBOW MexaHUKUA. M

buaer Ne 29.
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1. Posns M.B. JIoMoHOCOBa B pa3BUTHUN OTE€UECTBEHHON HAYKH.
2. DKCIIEPUMEHTAJIbHbIE  OTKPBITHS, KOTOpbIE IPENUIECTBOBAIM  CO3JAaHUIO TEOPUHU
CJI0’KHOTO CTpoeHHs atoMa. M

buier Ne 30.

1. IlepBble MONBITKYA CUCTEMATU3ALMU XUMUYECKHX 3J1IeMeHTOB ([lebepeiinep,
[MankypTtya, Hetonenac u nip.).

2. Ucropus coznanus GU3NKO-XUMUYECKOro aHain3a. M

buaer Ne 31.

1. OTKpBITHE CTEXHOMETPUUYECKUX 3aKOHOB: 3aKOHA YKBUBAJICHTOB, IOCTOSHCTBA COCTAaBA,
IIPOCTHIX OOBEMHBIX OTHOIIICHHUH.

2. Vctopus co3manusi yueHus 00 JIEKTPOIUTHYECKON auccormanun. M

buaer Ne 32.

1. OTKppITHE CTEXMOMETPUYECKHX 3aKOHOB: 3aKOHA IMPOCTBIX KPATHBIX OTHOIICHUH,
n3oMopur3Ma, yIeTbHBIX TETUIOEMKOCTEH M 3aKOHOB 3JIEKTPOJIH3a

2.. Uctopus co3nanus OCHOB COBPEMEHHOM AIEKTPOXUMHUH. M

Buaer Ne 33.
1. N.A. bepuiennyc — Tutan xuMuueckoid Hayku XIX Beka.
2. Ucropus coznanus GpU3NKO-XUMUYECKOro aHaiuza. M

buser Ne 34,
1. Co3ganue TeOpeTHUYECKUX OCHOB OpraHN4YecKOoi XuMuu. MI3oMephl U paiuKaibl.
2. dBosonusi TepMoaAMHAMUKH: OT I'n06ca k Ilpuro:xuny.

Buaer Ne 35.
1. CTpyKTypHBIE U IPOCTPAHCTBEHHBIE (POPMYJIBI B OPraHUYECKON XUMHUHU.
2. Uctopus co3nanus ydyeHus o katanusze. M

buaer Ne 36.
1. Posib XMMUH B UCTOPUU YETOBEUECKON IUBUIIU3AIIMH.
2. Co3nanue y4eHus: 00 dJIEKTPOTUTHIECKON Auccoruanuu. M

[na oueHnBaHus pe3ynbTaTtoB o6yqu|/|9| Ha 93K3ameHe/3a4yeTe MCNOJIb3YyHTCA
cnegyrowme nokasartenun:

1) noHMMaHWe ponu Hayknm WU, B YaCTHOCTWU, XMMUM B MNOCTynaTerlbHOM Pa3BUTUN YernoBeYeCKon
UMBMIM3aLmu;

2) 3HaHWe OCHOBHbIX NOAXOA0B K NepMoamM3aunm NCTOPUN XMMnN;

3) 3HaHWe OCHOBHbIX MEPUOAOB Y NOANEPUOAOB B UCTOPUM XMMUM U UX XapaKkTepusauuu;

4) 3HaHMEe M MOHUMAaHWE UCTOPMYECKOW IBOMNIOLMWN coaepKaHus (PyHAaMeHTanbHOW KOHUenuum
XUMUUN — YYEHUS O XUMNYECKOM SfIEMEHTA;

5) 3HaHMe 1 NOHMMaHWEe MUCTOPUYECKOW 3BOMIOLMWN codepXXaHus yHAaMeHTanbHOW KOHUenuum
XUMUU — aTOMHO-MOSEKYNSAPHOrO Y4eHUs;

6) 3HaHuMe u noHumaHune ponu AJl. JlaByasbe B W3MEHEHMM METOOONIOMMU  XUMMUYECKNX
nccrnegoBaHUn U Havane Hay4yHoWn peBosioLUN B XUMUW;
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7) 3HaHWe u noHumanue ponn M.B. JlomoHOcoBa B co3gaHuM HayyHOW XUMWMUM U CUCTEMBbI
BbicLuero obpasosaHus B Poccun;
8) 3HaHMe 1 NoHMMaHWe BKNaga oTe4YeCTBEHHbIX YYEHbIX B pasBuTUe MUPOBON XMMUYECKOWN HayKW;
9) 3HaHMEe W NoHUMMaHue MnpeabiICTopUn u uctopum OTKpbITUA [lepuoguyeckoro 3akoHa [O.U.
MeHpeneeBa;
10) 3HaHMEe ¥ NOHMMaHWEe OCHOBHbLIX 3TanoB 3aBonounn [epuogudeckoro 3akoHa [O.W.
MeHnaeneesa 1 ero ponu B pa3BnuTUM COBPEMEHHOIO €CTECTBO3HAHNS;
11) 3HaHWE NCTOPMYECKON IBOMOLIMN OCHOBHbIX MOSTOXEHWI TEPMOOUHAMMUKN U KNHETUKK;
12) 3HaHWe UCTOpMM CO34aHUS COBPEMEHHOW aTOMUCTUKN N YYEHNSA O CITOXKHOM CTPOEHMM aToMa;
13) 3HaHMe 1 NOHNMMaHWe UCTOPUYECKON IBOMOLNN hyHAAMEHTANbHBIX KOHLENUUIA O XUMUYECKOM
CpoacTBE, BANIEHTHOCTM U XMMUYECKON CBA3M;
14) 3HaHKWe n NoHMMaHue ponu yvyeHnst A.M. bytnepoBa 0 XMMN4YECKOM CTPOEHUWN BELLECTB;
15) 3HaHWe 1 OCHOBHbIX OCOBEHHOCTEN COBPEMEHHOIO Nepmoaa B UCTOPUN XUMWUN;
16) 3HaHWe 1 NOHMMAaHWE rMaBHbIX 3TaMNOB B Pa3BUTUMN OCHOBHbBIX XUMUYECKUX TEXHONOINI;
17) BnageHne MOHATUMHBIM annapaToMm AaHHOW o6fiacTM Hayku (TEOPETUYECKMMWN OCHOBaMMU
ANCUMMNHBI), CNOCOBHOCTL UIMIOCTPUPOBAaTh OTBET NMpuMepamu, dpaktamu, OaHHbIMU HayYHbIX
nccrnenoBaHui, NPUMEHATL TEOPETUYECKME 3HAHUA ONSA PeLleHus NpakTU4eCcKnx 3agav;
18) ymeHune cBs3biBaTb TEOPUIO C MPAKTUKOWN.

[lns oueHnBaHUs pesynbTaToB 0O6yYeHMs Ha 3a4eTe UCMOoNb3YeTCs — 3a4TEHO U He3auer.

CooTHoLLEeHMe nokasaTenen, KpUTEPUEB U LLKasbl OLleHMBaHUSI pe3ynbTaToB 0by4YeHusl.

OueHka Kputepum oueHok

CTygeHT gaet NonHblv U NpaBuIibHbIA OTBET, pacKpbiBast
TeopeTnyeckue u NpakTM4eckme acnekTbl BONpoca, aHanmanpys
nuTepaTypHble UCTOYHUKM MO AaHHOMY BOMNPOCY, apryMeHTuMpyeT
COBCTBEHHYIO MO3MUMIO MO AAHHOMY BOMPOCY.

Mpn 06CTOATENBHOM M3NOXEHUN BONPOCa CTyAEHT AonycKaeT
3auTteHo HecyLLeCTBEHHbIE OLLINOKN, UCTbITBIBAET TPYAHOCTU NpU
onpegeneHnn cobCTBEHHON OLIEHOYHOW NO3ULIUN.

B oTBeTe gonyckakTCs CyLeCTBEHHbIe OLIMOKM, HapyLLeHa Jornka

3auTeHo

Hesauver N3NoXeHus1 Matepuana, TpebylTca HaBoAsLWME BONPOCHI
npenogasaTtens.
HesHaHue unun HenoHnMmaHue donbLuen nnn Hamobonee
He3auer

CYLLLECTBEHHOW YacTy coepXkaHus y4ebHoro matepuana

20.3 PoHO OLEHOYHbIX CpeAcTB C(POPMMPOBAHHOCTU KOMMETEHUUW CTYAEHTOB,
pekomeHAyeMbI ANA NpoBeAeHUs AMarHOCTUYeCKUX paboT

OlNK1 CnocobeH aHanuanpoBaTb U UHTEPNPETUPOBaTb pe3ynbTaTbl XMMUYECKUX
3KCNepUMEHTOB, HaGNAEHUA U U3MEepPEeHUIn
MNepeyeHb 3agaHun ANA oueHKU cpopMUPOBAHHOCTU KOMMNETEHLUN:

TecToBblE 3adaHUs
BbibepunTe 0auH NpaBuUnbHbIN OTBET U3 NPEANOXKEHHbIX

1.C TOYKM 3peHUns Teopumn pnormctoHa, NPoLLEeCC ropeHnsa 3To NPoLEeCC:
A) CoeanHeHus
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B) PasnoxeHus
B) ObmeHa
") 3amelLeHunsa
OtBerT: B)

2.KT0 nokasan HeCoCTOATENbHOCTb TEOPUM GONIOrMCTOHA?
A) B.M. JllomoHocoB

B) xo3sed MNpuctnu

B) PobepT Nyk

") AHTyaH JlopaH J1aByasbe

OtBerT: IN)

3.Kakasa cuctema aneMeHToB He nmerna Npu3HakoB NeEPUOaNYHOCTI?
A) 3akoH Tpuag [1€bepenHepa

B) 3emHaga cnupane ae LWWaHkypTya

") 3akoH okTaB Hbtonernaca

1) Cuctema Menepa

OtBeT: A)

4. KoMy npuHaanexuT nepBeHCTBO B BbIBOAE YPaBHEHWUN, OO bSACHSOLLMX
ABNEeHNa andpakumm peHTreHOBCKUX NyYen B Kpuctannax?

A) Bunbrenomy PEHTreHny

B) MNbepy Kiopu

B) OpHecty Pesepdopay

) Makcy doH Jlaya

OteeT: IN)

3agaHus c KOPOTKMM OTBETOM

1. HasosuTe nepuoabl pasBuTna Xummm?

OteerT: lNpeganxmmmyeckn nepmnog, Anxmmmndeckuin nepvog; lNepuog,
CTaHOBMEHUSA Hay4YHOW XMuun, MNeprnoa KONMYEeCTBEHHbIX 3aKOHOB (aTOMHO-
MOneKynspHon Teopun), MNMepmog knaccmyeckon xmmmm, CoBpeMeHHbIN Nepuoa.

2. Kakne ceMb meTanmnoB 6bifi U3BECTHLI B [lpeBHEM Mupe?
OtBeT: Megp, eneso, CBNHeL, 0510BO, cepebpo, 30M10TO, PTYThb.

3. KakoBbl 06LLme npusHakn HaTypdunnocogCcKux y4eHnin?
OteeT: Ayanuam; MMobanbHbIn (KocMONorndeckuin) mactab.

4. KakoBbl Oblnin ABa NPOTMBOMOMOXHbLIX NOAX04a K BONPOCY O AENMMOCTH
MaTepun y aHTUYHbIX (PMNOCOdOB:
OtBeT: 1. KoHTUHyanuam; 2. AToMunsm.

5. B B1ge kakmx coctosiHuin (anemMeHTOB) MOXET CyLLeCTBOBaTb apxecoma
Apuctotena?
OTBeT: 3emns, BoAa, OroHb, BO34yX.

6. Ha kakue atanbl 4enuTcs anxmMmmuyeckuii nepuon?
OtBerT: ['peko-ernneTckas (Anekcangpuinckasa) anxummna; Apabckasa anxmmus;
EBponeickasn cpegHeBekoBas anxmmusi.
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Kputepum n wkanbl oueHnBaHma 3againn ®OC:
[ns oueHnBaHNA BbINOMHEHNSA 3a4aHMA UCNonb3yeTcsa BannbHaga Wwkana:
1) 3akpbITble 3aa4aHus (TECTOBbIE, CPEeAHUN YPOBEHb CIIOXHOCTU):

. 1 6ann — ykasaH BEpPHbIN OTBET;
o 0 6annoB — yka3aH HeBepHbI OTBET (MOMHOCTbLIO UMW YAaCTUYHO HEBEPHbIN).
2) OTKpbITble 3a4aHns (TECTOBbIE, NOBbLILLEHHbLIV YPOBEHb CIIOXHOCTH):
o 2 Banna — ykasaH BEPHbI OTBET;
o 0 6annoB — ykasaH HEBEPHbIN OTBET (MOSHOCTbLIO UM YAaCTUYHO HEBEPHBIN).
3) OTKpbITbIE 3a4aHUs (MUHWU-KENCbI, CPEHNA YPOBEHb CIOXHOCTH):
o 5 6annoB — 3agaHne BbINOSTHEHO BEPHO (NOSTyYEH NpaBusibHbIN OTBET, 0BGOCHOBAH
(aprymeHTUpoBaH) X0, BbINOSIHEHUS (MPU HEOBXOANMOCTN));
. 2 Ganna — BbINOfIHEHME 3adaHuUsi COOEPXUT He3HauuTesnbHble OLWKOKM, HO

npuBeaeH npaBuIlbHbIA X0 pPaCCYyXOEHUW, WNU MNOJSIydEH BepHbIN OTBET, HO
OTCyTCTBYeT 0OOCHOBaHME xo4a ero BbIMNOMHEeHUs (ecnn oHO BbIO HeEOBXOAUMBIM),
WNM 3agaHne BbIMNOSIHEHO HEe MOJSIHOCTbK, HO  MOJflyYeHbl MPOMEXYTOYHbIE
(4acTnyHble) pesynbTaThbl, OTpaXarwLllne NpaBUIIbHOCTbL XOA4a BbIMOMHEHNSA 3a4aHus,
unu, B Crydae e€ecnu 3ajaHue COCTOUT U3 HECKOSNbKMX noas3afjaHui, BEpPHO
BbiNonHeHo 50% Taknx noasagaHun,

. 0 GannoB — 3agaHWe He BbIMNOMAHEHO WKW BbIMNOIHEHO HEBEPHO (Nony4veH
HenpaBWUITbHbIN OTBET, XOA BbIMOMHEHNSA OLINMBOYEH U coaepXuT rpybbie owmnbkn).

3apaHua pasgena 20.3 pekoMeHAYHTCA K WCMONb3OBaHWIO MpU NpoBeAeHUun
AONarHoCTUYeCKUX paboT C Lenbil OLEHKM OCTaTOYHbLIX pe3ynbTaTOB OCBOEHUS
AaHHOW ANCUUNNUHBI (3HAHUW, YMEHUIN, HAaBbIKOB).

JIUCT COrNMACOBAHUN

PABOYAA NPOrPAMMA YYEBHOW OUCLUUMNIUHBI
HanpaeneHune/cneunansHocTe 04.05.01 dyHpgameHTanbHas U npuknagHas XumMusi

OucumnnuHa b1.0.16 Uctopusa n meToaonorusa Xxmmmm
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B COOTBETCTBUN C YYEOHbIM nnaHom

dopma 0by4yeHust oyHas

YyebHbin rog 2019 - 2020

OTBETCTBEHHbIN UCNOMNHUTESb
3aB. kacbeapon matepuanoseseHna N NHOYCTPUM HAHOCUCTEM

Neenes BIM. . 20
NcnonHutenu

Mpodeccop kaenpbl MaTepunanoBegeHnsa N NHOYCTPUM HAHOCUCTEM

Camomnos AM. . 20
COIMACOBAHO
Kypatop OOIT BINO
Nno HanpasfeHuo/cneyunansHOCTH [WectakoB A.C./ . 20
3aB. otgenom obcnyxunsanuna 3HB .20

Mporpamma pekomeHgosaHa HMC xumudeckoro gpakynbteTa
npotokon Ne 3 ot 21.03.2019



