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HaumeHnoBanmne JUCIUIINHEBI

«Hcropus Poccum»

O0BEéM quCcHUILINHBL, 3E/aK 4.

4/144

COJAEPKAHUME JUCHUIIJIMHBI

Pa3gennl

TeMmbl

Pa3znen 1. Teopust u
METOJIOJIOTHS UCTOPHUECKON
HAayKU

Tema 1.1. UcTopus xak Hayka.

Paznen 2. Pycs B nepuon
CPEIHEBEKOBbSI

Tema 2.1. JIpeBusist Pycs.

Tema 2.2. ®eonanbHas pa3apobdieHHOCTh U 60phda 3a
HE3aBUCHMOCTb.

Tema 2.3. O6pa3zoBaHue PyCCKOTO €IMHOTO rOCYIapCTBa.

Pazgen 3. Poccust Ha mopore
HOBOT'O BPEMEHH U B HOBOE
BpeMs

Tema 3.1. Poccus B XVI B. IBan ['po3HblIit.

Tema 3.2. CmyTa 1 Bpems nepBbix PoMaHOBBIX.

Tema 3.3. Iletp I u ero smoxa.

Tema 3.4. Dnioxa 1BOPLOBBIX [IEPEBOPOTOB.

Tema 3.5. Poccuiickast uMIiepusi BO BTOpOi IIOJIOBUHE
XVIII Beka.

Tema 3.6. Poccus B nepBoit yetBeptu XIX B. [1aBen I.
Anekcannp I. OreuecTBeHHas BoitHa.

Tema 3.7. Boccranue nexaOpucToB. Dmoxa MpaBieHUs
Huxonas 1.

Tema 3.8. Anekcanap II u smoxa pedopm.

Tema 3.9. Poccuiickas uMnepus B 30Xy IpaBJICHUS
Aunexcannpa III.

Tema 3.10. OcoGennocTH pa3BuTusa Kanutanuma B Poccun
(mocnennsis yetBepTh XIX B.).

Pasnen 4. Poccus u CCCP B
HOBEHIIEe BpeMs

Tema 4.1. Poccuiickas umnepus B Hadasie XX B. Hukonai
Il.

Tema 4.2. Pesomonnu B Poccun.

Tewma 4.3. Buytpennsis nonmutuka CoBerckoit Poccun u
CCCP B nipeiBOEHHBIN EPUOL.

Tema 4.4. CCCP B rogs! Benukoit OteuecTBeHHON BOIHBI
(19411945 rr.).

Tema 4.5. IlocneBoennsle roasl. Hauano npasnenus
Xpy1esa.

Tema 4.6. Ottenens kak ocoOblit aTan pazsutus CCCP.
Tema 4.7. CCCP B snoxy JI.W. bpexuesa.

Tema 4.8. CCCP B 1985-1991 rr. Ilepectpoiika.

Tema 4.9. Pacnag CCCP u coznanue CHI'.

Tema 4.10. Poccuiickas @enepanus B 1990-¢ rr.

P® B nauane XXI B. B.B. [lyTun.

Tema 4.11. Pons PYJIH kak «msirko#t cuins» B MO.

HaumMmenoBanue AUCHUITIIMHBI

«Dutocodus»

O0bém qucuumInnbl, 3E/ax 4.

3/108

COAEPXKAHUE JMCIUITJIMHBI

Paszneanl

Tempbl

Paznen 1.Mecrto ¢punocoduu B
CHCTEME JTyXOBHOM KyJIbTYpHI

Tema 1.1. Kynerypa marepnaneHas m ayxoBHas. DopMbl
NYXOBHOH KyJnbTypbl. OCHOBaHMS JyXOBHOW KyJbTYpBI.
Ouiocodust kak hopMa TyXOBHOM KYJIbTYpHI.




HanmeHnoBanue JMCUUILINHBI

«Dusocopus»

O0béM mucumIMHLL, 3E/ak.4.

3/108

COJAEPKAHUE JMCIUIIJIMHBI

Pa3gennl

TeMBI

Tewma 1.2. [Ipenmet puocodun. Ocoboe mecto dunocodun B
cHCTeMe JyXOBHOH KyabTypbl. B3ammocssasp ¢dunocoduu c
penuruei, HiCKyCCTBOM, HAYKOW M MOPAJIbIO.

Paznen 2. ®unocodus u
MHPOBO33PEHUE

Tema 2.1. BoctpeboBanHocTh (ritocopuu. OCHOBHBIE
KOMIOHEHTHI pusocoduu, cTpykTypa Gpuiaocopckoro 3HaHUS,
dbyskmum ¢unocodun.

Tema 2.2. MupoBo33peHUE, €r0 OCHOBHBIE KOMIIOHEHTBHI,
YPOBHH U CTpyKTypa. Bumasl MupoBo33penunii. dunocodcekoe
MHPOBO33pEHHE.

Paznen 3. Crnenuduka
bunocodckux mpodiiem

Tema 3.1. [IpobneMaTHYHOCTh Kak OJHA M3 OCOOEHHOCTEH
CYIIECTBOBaHMS  4eloBeka. MHorooOpasue  BOIPOCOB.
OcHoBHO¥ Botipoc Gutocopu.

Tema 3.2. UYro Takoe mpobrema? MHorooopaszue
dbunocodcekux nmpodaem. Cnernuduka GurocoPpckux mpoodem.
CwMeIC KU3HU KaK dunocodcekas npooiiemMa.
VHBapuaHTHOCTh pelIeHH TPOOJIEMbI CMbICTIA KU3HHU.

Paznen 4. Meroasl punocopun

Tema 4.1. Onpenenenue metona. OcHoBHAs (PyHKIIHSI METO/IA.
[lIonsatne meromonornu. MuayktuBHbI MeTon @.bekoHa.
HenyxruBubiii Meton P./lekapra.

Tema 4.2. MeTon0ONOTHYECKUE TIPUEMBI  OOIIETO |
¢dumocodckoro  xapakrepa.  DPunocopcKUe  METOJBI:
JUAJIEKTUYECKH, repMEHEBTUYECKUH,

(heHOMEHOIOTHYECKH, CTPYKTYPAJIUCTCKUN, (umocodcko-
AHTPONOJIOTUYECKUH.

Paznen 5. dunocodcekas
KapTHHA MHUpa

Tema 5.1. [lonsiTne «xkapTHa Mupa». Penurnosnas kaptuHa
Mupa, ¢unocodus penuruu. Hayunas kapTuHa MHpa.
CuMeHTU3M U aHTUCLIMEHTU3M.

Tema 5.2. Konuenumsi beitusi kak ocHoBa ¢umocodckoit
KapTuHbl Mupa. Puiocopckue KaTeropuu: ObITHE, CYIIEE,
HUYTO. beITHE eqMHNYHOE, 0011Iee U BceoOIIee.

Tema 5.3. JlerTepMuHU3M M MHICTEPMUHU3M. 3aKOH U Xaoc,
BO3MOXXHOCTb M JI€HCTBUTEIBHOCTb, HEOOXOJUMOCTh U
CIIy4allHOCThb

Paznen 6. Tunonorus
buocopckux yueHu

Tema 6.1. Uctopuueckas knaccugpukanus. @unocodust
3anajHas U BOCTOYHas. HaMoHaIbHBIN KpUTEpUid
Kkiaccuukanuu: Gppaniry3cKas, uTajabsHCKas, HCTIaHCKas,
pycckas. [Iponomxenne naei KOHKPETHOTO MBICIUTEIIS:
[ImaToHU3M, apuCTOTENN3M, TOMU3M, MAPKCHU3M,
HHUILIIIEAHCTBO U JIp.

Tema 6.2. OnTONOTrMYECKas Kiaccuduxanus punocodekux
ydyeHuil. Marepuanusm. Uneanusm.

Tema 6.3. 'noceonorudeckast kiaccupukanus puaocopckux
YYEHUH.

Paznen 7. UcTopuueckue THUIIBI
dmnocopun

Tema 7.1. AmHTuuyHas  ¢Qumocodus, cpeaHEeBEeKOBas
dunocodus, unocodpus Bospoxnenus u I[IpocBemeHus,
¢unocodpuss Hosoro Bpemenn, Hememnkas kimaccuyeckas
¢umnocodusi. CoBpemenHas puimocodusi.




HanmeHnoBanue JMCUUILINHBI

«Dusocopus»

O0béM mucumIMHLL, 3E/ak.4.
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COJAEPKAHUE JMCIUIIJIMHBI

Pa3gennl

TeMBI

Paznen 8. @unocodcekoe yuenue
0 MopaJu

Tema 8.1. OTuka — TyMaHUTapHas Hayka O MOpPaJH.
Penuruo3uelii U CBETCKUM TUI Mopayid. 3anoBeau Mowuces.
XpucTuaHcKast THKA JIOOBH.

Tema 8.2. Otuka nonra. Kareropuueckuit umneparuB Kanra.
OTthuka 1eHHOcTed. IloHaTHe ILEHHOCTH. AKCHOIOTHAL.
CucTtema IeHHOCTEH. DTHKa I'eJIOHU3Ma U IIparMatusma.

HanmeHoBaHMe IHMCHUILIMHBI

«IIpaBoBeneHue»

O0béM qucHuIIMHLIL, 3E/ak.4.

3/108

COAEPKAHUE JMCIIUIIJIMHBI

Paszneasnl

Tembl

Paznen 1. O6mas Teopus mpasa

Tema 1.1. Ilonsite, mNpU3HAKK U CYUIHOCTh IIpaBa.
HOPUHIUIBI U (PYHKIIMY IpaBa.

Tema 1.2. [IpaBo B cuctemMe CONMAIBHBIX HOPM.

Tema 1.3. UcTounuku (dhopmbl) npaBa. Hopma mpaga.

Tema 1.4. IlpaBoOTHOLIEHUS U IOPUANYECKUE (PAKTHI.
ITpaBoco3HaHue U NpaBoBasi KyJbTypa.

Tema 1.5. IlpaBoTBOpuecTBO M cHUcTeMaTH3alus IIpaBa.
IOpUANYECKas TEXHUKA.

Tema 1.6. Peanu3anus u TonkoBaHue mpaBa. 3aKOHHOCTb U
npaBonopsiiok. O¢ddexkruBHOCTs mpaBa. IIpaBomepHoe
MOBE/ICHUE, IIpaBOHApYLICHHE u IOpUANYEcKast
OTBETCTBEHHOCTb.

Temal.7. Cucrema mpaBa. MEXaHU3M  IPAaBOBOTO
perynupoBanus. [IpaBoBbie CUCTEMBI U IPAaBOBBIE CEMBHU.
Tema 1.8. IlpaBo W JMYHOCTH. TpaBa YeJIOBEKA. OCHOBHI
rpaxkaancTea B Poccuiickon denepannu.

Pazgen 2. OO01Iie mosoKeHns
TPYZOBOTO TIpaBa

Tema 2.1. TpynoBble OTHOILLIEHUS.

Tema 2.2. TpynoBoit goroBop (TOHATHE, CTOPOHBI,
COJlep’)KaHWE W TOPSAJOK 3aKJIIOYEHHS, W3MEHEHHsS W
pacTop:KeHus TPYJI0BOTO I0r0BOPA).

Tema 2.3. Ilonatue u Buabl pabouero BpeMeHU U BPEMEHU
otabixa. JlucrumnnuHa tpyaa. Oxpana Tpyna.

Tema 2.4. MarepuanbHas  OTBETCTBEHHOCTb  CTOpPOH
TPYZOBOIO  JIOroBOpa. TpymoBbIE CHOPBI, MEXAHHU3M
pealMzallud W 3alUTBl T PYAOBBIX IMpaB TIpakJaH.
Oco0eHHOCTH peryIupoBaHus Tpyia OTJAEIbHBIX KaTeropuil
pPabOTHHKOB.

Pasznen 3. O0mue nonoxeHus
MaTeHTHOTO TpaBa

Tema3.1. Ilonstme  mnarenTtHOoro mpaBa. Cucrema
3aKOHOJATEIbCTBA 00 oXpaHe MIPOMBIIIIJIEHHOM
COOCTBEHHOCTH.

Tema 3.2. JIuuHble HEMMYIIECTBEHHbIE MPaBa HAa OOBEKTHI
NaTeHTHOro TpaBa. VICKIIOUMTENbHBIE MpaBa HAa OOBEKTHI
naTeHTHoro mpaBa. [lopsnok odopmieHus mnpaB Ha
u3zobperenue. [lopsanok odopmieHuss MpaB Ha MOJIE3HYIO
Mozenb. [lopsamok odopmieHuss mpaB Ha MPOMBIIIIICHHBII
oOpaszerr.




HanmeHnoBanue JMCUUILINHBI

«ITpaBoBeneHue»

O0béM mucumIMHLL, 3E/ak.4.
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COJAEPKAHUE JMCIUIIJIMHBI

Pa3gennl

TeMBI

Tema 3.3. 3amura npaB aBTOPOB M IMATEHTOOOJaAaTENEH.
OxpaHa POCCHHCKMX HW300pPETCHHH, ITOJE3HBIX MOJIENCH,
IIPOMBIIIIEHHBIX 00PA310B U CPECTB NHAUBUYATU3ALUH 32
pyoexom.

HanmeHoBaHMe IHMCHUILIMHDI

«MaremaTtuka

O0béM qucHuIIMHLIL, 3E/aKk.4.

16/576

COJAEPKAHUE JMCIUIIJIMHBI

Pa3pennl

TeMBI

Pasnen 1. DineMeHThl TMHEHHONR
anreOpsl

Tema 1.1. Cuctemsl JUHEHHBIX YpaBHEHUM U UX pELICHHE
MeroaoM ['aycca.

Tema 1.2. Onpegenurenu N-ro mopsjaka U HUX CBOMCTBA.
MuHopsI U anredpandeckue TOMOTHEHHUS.
Tema 1.3. Marpunsl u  onepauuu
[Tpucoeaunénnas u oOpaTHast MaTpHIIA.
Tema 1.4. Jluneiinas 3aBucuMocTb. CBOHCTBa JIMHENWHO
3aBUCUMBIX U JIMHEHHO HE3aBUCHUMBIX CHCTEM BEKTOPOB.
basuc u paHr cucreMsl BEeKTOpOB. PaHr MaTpunb!.

Tema 1.5. O6mas Teopus CHUCTEM JHUHEHWHBIX ypaBHEHUHU.
Teopema Kponekepa — Kanemmm. OmaHOpPOIHBIE CHCTEMBI.
@DyH/1aMEHTAJIbHASI CUCTEMA PELICHUMN.

Haja  HUMH.

Pasnen 2. AHanuTrdeckas

TEOMETPHUS

Tema 2.1. Bektopsl Ha MJIOCKOCTH M B MPOCTPAHCTBE.
JInHeHbIe onepauy HaJl BEKTOpaMU U UX CBOMCTBA.

Tema 2.2. Tlpoeknuu BekTOpoB. ba3uc W KoOpAMHATHI.
CkanspHoe mnpousBeAeHUE BeKTOpoB. Ero cpoiictBa u
KOOPJIMHATHOE BBIPAKEHHUE.

Tema 2.3. Cucrembl KOOpPJAMHAT Ha IUIOCKOCTM U B
MPOCTPAHCTBE: JEKApTOBa, TMOJISIPHAS, IWIMHAPUYECKAS,
cepuueckas.

Tema 2.4. YpaBHeHHME JIMHHM HA IUIOCKOCTH, YpaBHEHHE
MOBEPXHOCTH B  MPOCTPAaHCTBE  (SIBHOE,  HESBHOE,
napamMeTpuueckue). YpaBHEHHS JIMHUM B TPOCTPAHCTBE.
YpaBHEHHE OKPYKHOCTH U YpaBHEHHE C(HEpH.

Tema 2.5. Ilpsimas Ha MJIOCKOCTH, pa3IUYHbIE BHUJABI €€
ypaBHEHHUS. DIUIHIIC, TUIiepboia u mapadona.

Tema 2.6. Ilpeobpa3zoBaHne KOOPAMHAT HA TIJIOCKOCTH U B
npoctpancTBe. OO0IIee ypaBHEHUE KPUBOH 2-TO TIOpSIKA U
€ro  ympolieHue TyTEM  NpeoOpa3oBaHUsS  CHUCTEMBI
koopauHat. Knaccudukaiiys KpuBbIX 2-ro MOPSIKA.

Tema 2.7. lunmuHapUYECKHE U KOHUYECKHE MOBEPXHOCTH.
[IpssmonuHeiHble ~ oOpa3yromme W HANpaBIISFOIIAs.
[TpoexkTupyromuid mrummHAp. Hummaaps! 2-ro nopsiaka.

MmuoxkecTBa.
[Tpenen.

Paznen 3.
DyHKIHA.
HenpepbIBHOCTS.

Tema 3.1. MHoxecTBa W IOeWCTBUS HAA HUMH. lloHsartue
¢byuknun. Onpenenenue npenena (GyHKUUAH, OPUMEPHI.
HenpepbsiBHOCTh hYHKITUH.




HanmeHnoBanue JMCUUILINHBI

«MaremaTtnka

O0béM mucumIMHLL, 3E/ak.4.
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COJAEPKAHUE JMCIUIIJIMHBI

Pa3gennl TeMBI
Paznen 4. IlpousBoanast. Tema 4.1. IlpousBomnas u ee cBoicTBa. Tabmuma
npou3BOAHBIX. [Ipou3BogHas cymMMbl, NpPOU3BENEHMUS,

gacTHOTO. [Ipon3BoaHAS CIOXKHOU (PYHKIIUU.

Tema 4.2. Jluddepennuan GyHKIUU, €ro MEXaHUYECKUN U
reoMerprueckuii cmpici. CBoicTBa muddepeHnuana u ero
npumenenue. JuddepeHuansl BRICHINX MOPSIKOB.

Tema 4.3. Teopembr ®epma, Pomms, Jlarpamxka, Komu.
[IpaBuno Jlonurans. ®opmyna Telnopa. OcTaTOUHBIN WieH
B ¢opme Jlarpanxa.

Paznen 5. Heomnpenenennsiii| Tema 5.1. OmnpeneneHue, OCHOBHBIE CBOWMCTBa, TabiuIa

WHTErpall. HEOMpeIeNIEHHBIX WHTETrPaJIoB, OCHOBHEIC METOBI
UHTETPUPOBAHUS.

Pasmen 6.  Omnpenenennsiii| Tema 6.1. Omnpenenenue, dopmyna Herorona-JleitOuuma.

WHTETpall. [IpunoxxeHust onpeaeeHHOro MHTerpaia. HecoOcTBeHHBIE
uHTerpanbl. [lpuOmmkEéHHOE BBIYUCICHUE OMPEACIEHHBIX
UHTETPAJIOB.

Paznen 7. ®ynkuumm wmHorux| Tema 7.1. OO6nacte ompenenenus (ynkuud. YactHbie

TIEPEMEHHBIX

npousBoHbIe. McciienoBanre pyHKIMN HA SKCTPEMYM.

Pa3nen 8. Kpatnbie
KPUBOJIMHEHHBIEC UHTETPAJIBI.

u

Tema 8.1. DBbluucieHue  JBOMHOTO  MHTErpaja B
IPSIMOYTOJIBHBIX ~ JIEKapTOBBIX KOOpAMHArax. JIBOWHOM
HHTErpall B MOJIIPHBIX KOOPAMHATAX. 3aMEHA IEPEMEHHBIX B
JIBOMHOM MHTETpaje, skoouaH.

Tema 8.2. TpoitHoil unTerpan. OmnpeznerneHue U CBOMCTBA.
@u3NYecKuil CMBICI TPOMHOIO HHTErpana. BeraucieHue
TPOMHOTO MHTETpajla B IPSIMOYTOJIBHBIX KOOpAMHATAaX.
3aMeHa TNEepeMEHHBIX B TPONHHOM HHTErpaje, sSKOOHaH.
[lepexoa K MMIMHIAPUYECKUM U CHEpUIECKUM KOOpIUHATAM.
Tema 8.3. KpuBonunelinble uHTErpajngsl 1-ro u 2-ro poxa.
Omnpenenenue u cBoicTBa. ['eomeTpruyeckuii 1 puzndecKuit
CMbICA.  BpluncieHne  KpUBOJMHEMHBIX  MHTErPajioB.
Qopmyna I'puna u e€ cnencreue. dopmyna I'aycca —
Octporpanackoro.

Tema 8.4. CkamsipHoe m BekropHOe mnose. [IponsBonHas
(yHKIMU 1O HamNpaBieHUIO. ['paJlueHT CKaJSpPHOTO MOJs.
Bexrophble nuHuu. [loTeHIManbHOE BEKTOPHOE MOJIE.

Tema 8.5. Hupkynsuus. [ToTok BEKTOPHOTO TMOJSI uyepe3
noBepxHocTh. JluBepreHuus. CoJeHONJAIBHOE BEKTOPHOE
ToJie.

Tema 8.6. Potop (Buxpb) BekTopHOTro mnoss. ['apmonndeckoe
(JTarTacoBO) BEKTOPHOE TTOJIE.

Paznen 9. Yucnoseie psabl.

Tema 9.1. Yucnossle psagel. Cymma psana. Cxopsiuecs H
pacxopsiuecs psijibl. 3HAKOMOJIOKUTEIbHBIE PSIBL.

Tema 9.2. Ilpusnaku cpaBHeHus J[lamambGepa, Koy,
WHTETPAIbHBIA ~ NPU3HAK. 3HAKOYEPEAYIOUIUECS  PSAbL.
[Tpusnak JleitOnuma. 3HakonepeMeHHbIe PsiJibl, AOCOIIOTHAS
U YCIJIOBHAsI CXOJIUMOCTb.

Paznen 10. ®yHKuMOHaIbHBIE
MIOCJIE0BATENBHOCTH U PSIBL.

Tema 10.1. dyHKIMOHAIBHBIE PAIBI; 001aCTh CXOJIUMOCTH.
PaBHomepHas cxoaumocTs. [Ipusnak Belepmrpacca.




HanmeHnoBanue JMCUUILINHBI

«MaremaTtnka

O0béM mucumIMHLL, 3E/ak.4.
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COJAEPKAHUE JMCIUIIJIMHBI

Pa3gennl

TeMBI

Tema 10.2. Crenennsie paasl. Teopemsr Abens. UntepBan u
paauyc cxonumocTH. CBOWCTBAa CTENEHHBIX  PSJIOB,
MOYJICHHOE UHTETpUpOBaHue U TudHepeHIpOBaHHE.

Tema 10.3. Paznoxxenue ¢yHKUIMHA B CTENEHHOW psn. Psn
Teiimopa u psang MakiopeHa. Pa3znokeHue OCHOBHBIX
AJIEMEHTaPHBIX (PYHKIMI B CTEICHHON PSII.

Tema 10.4. Psiast Oypoe.

Paszpgen 11.

JuddepeHnmanbaple ypaBHEHUS
lro w  2-oro  mopsjaka.
VYpaBHEHUS TEIIONPOBOAHOCTH
1 KoJjieOaHui MeMOpaHBbI.

Tema 11.1. OObikHOBeHHBIE U depeHnnanTbHbIe
yYpaBHEHHUS: OCHOBHbIE MOHATUA. 3anada Komm. OcHOBHbIE
Ttunel guddepeHnanbHbIX ypaBHEHU 1-ro mopsaka u
METO/Ibl UX PELICHUSI.

Tema 11.2. luddepenunanpabie ypaBHeHUs 1-To mopska,
HE pa3pelIEHHbIE OTHOCUTEIBHO IIPOU3BOJHON. Y paBHEHUE B
MOJIHBIX U depeHIanax.

Tema 11.3. luddepennmanbabie ypaBHEHHS 2-TO U BBICIITUX
nopsiakoB. Ciayuyan TIOHMXKEHHMs mnopsaka. JIuHeiHbie
g depeHraIbHbe YpaBHEHUS N-TO MOPsIKa.

Tema 11.4. Jluneitnole nuddepeHuanbHbe YpaBHEHHS C
MOCTOSIHHBIMH KO3 uumeHraMmu  (OAHOPOIHBIE |
HeoHOpoAHbIe). Ciyyan cTaHAapTHOTO BHUJIA MPABOM YaCTH.
VYpaBuenue Ditnepa.

Tema 11.5. IlocranoBka KpaeBbIX 3anay il YpaBHEHHS
TEIJIONPOBOJHOCTH M BOJIHOBOIO ypaBHeHUs. Meton @ypee
peuieHuss  KpaeBbIX  3adad. BapualMoHHble  3aJauu,
npuBogsinMe K ypapHeHusM Jlarutaca u [lyaccona.

Paznen 12. DOnemeHTsl Teopuu
BEPOSITHOCTEH.

Tema 12.1. Kiaccudeckoe OIpeneacHue BEPOSITHOCTH.
[TonsiTrie 0 reoMeTpuuecKoi BepoITHOCTH. CTaTUCTUYECKOE
OIPEEIICHUE BEPOSTHOCTH.

Tema 12.2. Teopembl CIOXEHUS U  YMHOXKEHHUS
BeposiTHOCTEH. PopMyia MOJIHOW BepoSATHOCTH U (opMyia
baiieca.

Tema 12.3. JluckpeTHas ciydaiiHas BEJIWYMHA U 3aKOH €€
pacnpezneneHus. Marematuyeckoe OXHMJaHUE JMCKPETHOM
CIIy4allHOMN BEINYHHBI.

Tema 12.4. lucniepcust TUCKPETHOW CIy4ailHON BEIMYUHBI.
Cpennee KBapaTU4YHOE YKJIOHEHUE. BUHOMMANbHBINA 3aKOH
pacripeieseHusl.

Tema 12.4. UnterpanbHas u quddepeHmanbaas GyHKIUT
pacrpeneneHus CIry4aiiHOW BEJTMYMHBI U UX CBOMCTBA.

Tema 12.5. Marematnueckoe OxugaHUE U AUCTIEPCUS
HEIPEPBIBHON CIIy4allHON BEIUYMHBL. PaBHOMEpHBIN 1
HOpMaJIbHBIN 3aKOHBI pacnpezeneHus. [lonarue o 3akone
OOJIBIIKX YHCE.




HanmeHnoBanue JMCUUILINHBI

«Pusukay

O0béM qucHuIIMHLL, 3E/aKk.4.

8/288

COJAEPKAHUE JMCIUIIJIMHBI

Pa3gennl

TeMBI

Pasgen 1. Mexanuxka.

Tema 1.1. ®usnueckuil SKCIEPUMEHT.

Tema 1.2. KunemaTtuka u [uHaMuKa MaTepUualibHOU TOUYKH.

Tema 1.3. 3aK0HBI COXpaHEHMUSI.

Tema 1.4. lunamuka TBEPJIOTO Tela.

Tema 1.5. Mexanndeckue KojieOaHusI U BOJIHEL.

Tema 1.6. OcuoBel CTO. Cuiisl TIrOTEHUS.

Tema 1.6. 'mapoannamuka.

Paznen 2. MonekynsipHas
¢u3uKa 1 TepPMOIMHAMHUKA.

Tema 2.1. MonekysipHO-KHHETHYECKasi TEOPUS UICaTbHBIX
ra3os.

Tema 2.2. IlepBoe Hauan0 TEPMOAMHAMHUKH.

Tewma 2.3. Bropoe Hauaao TepMOIMHAMUKH.

Tewma 2.4. PeanbHbi€ ra3bl, >KHJIKOCTH U TBEpJIbIC TETIA.

Paznen 3. DnekTpoMarHeTusm.

Tewma 3.1. OCHOBBI 3JIEKTPOCTATUKH.

Tema 3.2. I1oCTOSHHBIN TOK.

Tema 3.3. MarauTHOE TI0JIE.

Tewma 3.4. DnexTpoMarHuTHasi UHAYKIUSI.

Tewma 3.5. IlepemeHHbIE TOKH. DIEKTPOMATHUTHBIE
KoJe0aHusl.

Tema 3.6. OcHoBBI TEeOpHM MakcBeiiia.

Paznen 4. Ontuka. ATomHas u
snepHas pu3uKa.

Tewma 4.1. DnexTpomMarHuTHasi IpUpPoOa CBETA.

Tema 4.2. 'eoMeTpuueckas ONTHKA.

Tema 4.3. BosnHoBas onruka.

Tema 4.4. KBa"nTOoBas ONTHUKA.

Tewma 4.5. BBenenue B aTOMHYIO0 (PU3UKY.

Tema 4.6. DneMeHTBI KBAHTOBOU MEXAHUKH.

Tewma 4.7. ®usuka sapa.

HaunmeHnoBanue JMCUUILINHBI

«UHpopmaTuka»

O0bém aucuuniaunnbl, 3E/ax 4.

71252

COAEPKAHUE JMCIUIIJIMHBI

Pa3pgennl

Tembl

Paznen 1. Undopmatuka u
uHpopManus

Tema 1.1. Yro Takoe nHopMaTHKa U YTO TaKO€ HHPOpMAIHSI.
Bupapl cymectBoBaHus MHGOpMalLKHU, Kak MepefaeTcst U Kak
mmepsiercs.  CpoiictBa  mHpopmammu.  Uto  Takoe
uH(pOPMAIMOHHbIE PECYPChl U TEXHOJIOTUU

Paznen 2. luckperHas
MaTeMaTrukKa

Tema 2.1. Cucremsl cumcnenus. llpencraBieHune udmcen B
pa3IMYHBIX MMO3ULMOHHBIX cUcTeMax cuucieHus. [lepeBox
YHUCEI U3 OJTHOW CHCTEMBI B IPYTYIO.

Tema 2.2. ApudMeTndeckue onepan B pa3HbIX CUCTEMaXx.
[IpencraBnenne wymcen B komnbroTepe. IIpencraBnenue
TeKcTa, n300pakeHuH, 3ByKa.

Tema 2.3. Anroputmsl cxaTusi HaHHBIX. OMMOKK mepenadn
uHpopMaluu.

Paznen 3. Anroputmsl

Tema 3.1. Ilonstme anropurma. CBONCTBAa AJITOPUTMOB.
[IpencraBieHyne  alropuTMOB:  CJIOBECHOE, TpadHuecKoe,




HanmeHnoBanue JMCUUILINHBI

«Uudpopmaruxa»

O0béM mucumIMHLL, 3E/ak.4.

71252

COJAEPKAHUE JMCIUIIJIMHBI

Pa3gennl

TeMBI

MICEBIOKO/I, TporpammHoe. CTaHJapTHBIEC aJTOPUTMBbI TTOUCKA
Y COPTUPOBKH HAabOpa YHuCell.

Paznen 4. Anroputmudeckuii
s3bIK Ilackaie.

Tema 4.1. Omneparopsl.
OnucarenpHble  OMEPaTOPHI.
[IpuopureTsl onepanuii.

Tema 4.2. CranmapTHbIE aJTOPUTMBI COPTHUPOBKH Habopa
gyucen. Pabora c ¢aitnamu. McnonHsemble onepaTopsbl.

[Iponenypsl ¥ QyHKIUH.
OnucaHnue THIIOB JaHHBIX.

YcnoBuble omneparopsl. Omnepatop BbiOOpa. Omnepatopbl
LHKIIA.
Tema 4.3. Ilpouenypsl u ¢yHkiuu. Hasnauenue wu

onpeneneHue npouenyp u Gyukuii. BeizoB. ®opmanibabie U
dakTuueckue napameTpbl. Moaynu.

Paznen 5. ba3el nanHBIX

Tema 5.1. OcHOBHBIC TPUHIHUIBI MPOCKTUPOBAHUSA Oa3bl
naHHbIX. [ToHsTHE pensuuonHOon Moaenr. OCHOBHBIE MOJICIIH
JTAHHBIX.

Tema 5.2. Ilonarue o CYBJl. OcHOBHBIE SJIEMEHTBHI: THII
CYIIHOCTH, CYIITHOCTh, aTpUOYTHI, TUTI CBSA3H, CBSI3b.

HaumeHoBaHHe JMCHUILIHHDbI

«HGOpraHI/I‘leCKaH XUMMUA»

O0béMm nucunmiannbl, 3E/ak.u

24/864

COJAEPKAHUME JUCHUIIJIMHBI

Pasnenl TeMbl
Pazpen 1.1 Tema 1.1.1. OcHOBHBIE TTOHATHA M 3aKOHLI XMMHHU XHMHUU
OCHOBHBIE TIOHATHS U 3aKOHBI (aToM, XUMHUYECKHIl dJEMEHT, WPOCTOE U  CIOXKHOE
XUMUH BEIIECTBO)

Tema 1.1.2. Metoasl 3KCIEPUMEHTAIBHOTO ONpPEAEICHUS
MOJIEKYJISIPHBIX Macc ra3oB. OmpezneneHue >KBHBAJICHTA
MeTaJlIa.

Paznmen 1.2

OCHOBBI XUMHUYECKOH
TepMO)II/IHaMI/IKI/I U XUMHUYCCKOC
paBHOBecHE

Tema 1.2.1 OcHOBHbIE MTOHATHUSA XUMHUYECKON
TepMOIAMHAMUKH.  [lepBbIii  3aKOH  TEpMOAMHAMHKH.
OHTanbnus, BHYTPEHHSAs OHeprusa. 3akoH Iecca wu

TCPMOXUMHNYCCKNEC PpaCUYCThbl, OCHOBAHHBIC HA 3TOM 3aKOHC.

Tema 1.2.2. Bropoli 3akoH TEepMOAMHAMHUKU. DHTPOIHS.
Ouneprua ['ub6ca u »sHeprus ['eapmronbua. Kputepun
CaMONPOM3BOJIBLHOIO MPOTEKAHUS MPOLIECCOB

Tema 1.2.3.  OOpatuMOCTh  XUMHYECKHX  ITPOICCCOB.
Xumnueckoe pasHosecue. IIpunnun Jle Hlatense.

Pazpen 1.3.

KnHeTnka n mexaHusm
XUMUYECKUX peaKLl,VIVI

Tema 1.3.1. T'oMoreHHble U TE€TEPOTCHHBIE CHUCTEMBI.
OmnpeneneHue MOHATUS «CKOPOCTb XMMHUYECKOM PEeaKIm».
@DaxTOopHl, BAUAIOLIME HA CKOPOCTh XUMHUYECKOTO MTPOLIECCa.
MonexyJsipHOCTb ¥ opsIoK peakumii. Katanms.

Pasgen 1.4. PactBopbil

Tema 1.4.1. OcHOBHblE  TOHSATHA.  PacTBOPHUMOCTS.
PacTBOpHMOCTh  TBEpJABIX, JKHIKHX W Ta3000pa3HBIX
BemiecTB. Tumbl  pacTBOpoB. CmocoObl  BBIpAKEHUS
KOHIIEHTPAIIUU PACTBOPOB.

Tema 1.4.2  PactBopel  HeanekTposuToB.  CBoiicTBa

pa30aBJICHHBIX PACTBOPOB HEJICKTPOJIMTOB.




HaumeHnoBanmne JUCIUIINHEBI

«Heoprannyeckast XuMus»

O0béM qucHUIUINHBL, 3E/aKk.u

24/864

COJAEPKAHUE JUCHUIIJIMHBI

Pa3nennl

TeMmbl

Tema 1.4.3
pacTBOpPOB
JIACCOLMAIUS
JJICKTPOJIUTEHIL.

anekTposutoB.  OcobeHHOCTH
DEeKTPOIUTHYECKAS
CunpHble W cnabble

PactBopsI
JIEKTPOIMUTOB.
(voHu3anus).

Tema 1.4.4 ABTONpPOTONM3 M KOHCTAaHTa aBTOIPOTOJIM3A.
MaiopacTBOpUMBIE CHIIBHBIE 3JIEKTPOJINTHL. [IpousBeneHue
PacTBOPUMOCTH KaK KOHCTaHTa I'€T€POr€HHOI0 PaBHOBECHUS
MEXJIY OCaJAKOM M HACBIILIEHHBIM PAacTBOPOM. Y CIOBHUSA
paBHOBECHSI M OCAXKJICHHSI OCAIKOB.

Tewma 1.4.5. KuciorHo-ocHOBHBIE paBHOBECHSI B PACTBOPAX.
I'uaposn3 coseid Kak 4acTHBIN CiIydaid KHCIOTHO-OCHOBHOTO
paBHoBecusi. COBpeMEHHBIE TEOPUH KUCIOT U OCHOBAHUH.

Pa3pgen 1.5.

OKHCIIUTEIHLHO-
BOCCTAHOBUTENLHBIE U
ANEKTPOXUMHUUYECKUE TIPOIICCCHI

Tema 1.5.1. OxucnuTeNbHO-BOCCTAHOBUTEIbHbBIE PEAKIUH.
CocraBnenue ypaBHEHUU OKHUCIUTEJBHO-
BOCCTAHOBUTEJIbHBIX PEaKIUii.

OnexTpoaHble noTeHuanbl. YpasHenue HepHcra.

Pazgen 1.6.

CrtpoeHue aTOMOB.
Ilepuonnueckuii 3akon /.M.
MenpeneeBa u [lepuoanueckas
CHCTEeMa DJIEMEHTOB

Tema 1.6.1. KBaHTOBO-Me€XaHHWYECKass MOJEIb CTPOCHUS
aToMoB. AtomHble opbutanu (AO). KBaHToBble umclia U
dbopma  DIIEKTPOHHBIX  00JlakOB  aToma. [IpuMHIMIBI
3anonHeHus AO 3JIEeKTPOHAMH.

Tema 1.6.1 CoBpemennas gpopmynupoBka Ilepuoanueckoro
3akoHa. [leproanyHOCTh B M3MEHEHUU CBOWCTB aTOMOB U
3JIEMEHTOB IO TPYMIaM U nepuoaaM. Sapo aroma. SnepHsie
peakuuu. SnepHas SHeprus...

Pazgen 1.7. Xumnueckas cBSI3b
U CTPOEHUE MOJIEKYII

Tema 1.7.1. KBaHTOBO-MEXaHHUECKAsT TEOPUSI XMMHUYECKON
CBA3U. XMMHUYECKas CBA3b U €€ MpUpoaa. TUIbl XMUMUYECKON
cBs3u. OCHOBHBIE XapaKTEPUCTUKH XUMHUYECKOW CBS3U.
CBolicTBa KOBAJICHTHBIX CBA3EH.

Tema 1.7.2. OcHoBHBIE moOJOkeHUI Mertona BaaeHTHBIX
Csszeit (MBC) u ero Hegocratku. ['mOpuansaiust aTOMHBIX
opbutaneii u cTpoeHue Monekyn. llomspusyemocts u
MOJIAPHOCTH CBsI3U. [lOMsIpHBIC W HEMOJIIPHBIC XHMHUYSCKUC
CBSI3M U MOJICKYJIBI.

Tema 1.7.3. Meton MonekyysipHbIX opoOwurtaneii. OcHoBa
MeTona. MomnekymsipHble OpOMTalIM  Kak  JIMHEHHas
koMmOuHaims atoMHbIX opoutanenr (MO JIKAO).

Tema 1.7.4. NonHas cBI3b. MeTalinuecKkas CBsI3b.
MekMOoJIeKYJIsIpHOE B3auMoAencTBrE. BogopoiHas CBA3b.

Paznen 1.8. KommiekcHanie
COETUHEHUSI

Tema 1.8.1. Koopnunanmmonnas Tteopuss A. Bephepa.
OCHOBHbBIE XAPAKTEPUCTHUKUA KOMIUIEKCHBIX COEIMHEHHI.
Howmenkinarypa. M3omepusi..

Tema 1.8.2. Metoabl TpakTOBKM XHMHYECKHX CBs3€il B
KOMIUIEKCHBIX COCIMHEHUSX: METOJ BAJICHTHBIX CBS3eH
(MBC), teopust kpuctammmyeckoro nois (TKII) u meron
MOJIEKYJISIpHBIX opouTtaneii (MMO)

Tema 1.8.3. CuHTE3 KOMIUIGKCHBIX COCAUHCHHM, MX
YCTOWYIHBOCTb. DICKTPOTUTHYECKAS JIACCOLMAIUS
KOMIUIEKCHBIX coeanHeHuii. Koncranra oOpa3zoBaHusl.




HaumeHnoBanmne JUCIUIINHEBI

«Heoprannyeckast XuMus»

O0béM qucHUIUINHBL, 3E/aKk.u

24/864

COJAEPKAHUE JUCHUIIJIMHBI

Pa3nennl

TeMmbl

Tema 1.8.4. KucinotrHo-ocHOBHBIE U OKHUCJIUTENbHO-
BOCCTAHOBHUTEJILHBIE CBOIMCTBA KOMIUIEKCHBIX COEIMHEHUH.

B3aumnoe

BIIUSIHUE JIATaHJIOB. 3aKOHOMEPHOCTh

tpancBiusinus M.W. YepHsena.

Pasnen 2.1.
S-3JIEMEHTBI

Tema 2.1.1.
[Tonyuenue.

Bomopoa. Bopa. Ilepokcun  Bomopona.
dusnyeckue W XUMHYECKHE CBOVCTBA.

OKHCIUTEIBHO-BOCCTAHOBUTEILHBIC PCaKuu.

Tema 2.1.2.
[Tonyuenue.

OnemeHTsl | A Tpynmel U HUX COEIUHEHUS.
dusnueckue 1 XUMHUYECKUE CBOMCTBA.

Tema.2.1.3.
[lTonyuenue.

Onementsl || A rpynnel U MX cOeAMHEHHS.
du3nuecKkue U XMMUYECKHUE CBONCTBA.

Paznen 2.2.
P-3JIEMEHTBI

Tema 2.2.1.
[lonyyenue.

Onementsl |l A rpynnel 1 ux coeguHEHUs.
du3nuecKkue U XMMUYECKHUE CBONCTBA.

Tema 2.2.2.
Ilonyyenue.

Onementsl IV A rpynmbl U UX COEIUHEHUS.
du3nuecKkue U XMMHUYECKHUE CBONCTBA.

Tema 2.2.3.
[lonyyennue.

OnemenTsl V A Tpymlnbl U UX COEIWHEHUS.
du3nuecKkue U XMMHYECKHUE CBONCTBA.

Tema 2.2.4.
Ilonyyenue.

OnemenTsl VI A rpynmbl U UX COEIUHEHUS.
du3nuecKkue U XMMHUYECKHUE CBOMCTBA.

Tema 2.2.5.
Ilonyyenue.

Onementsl VII A rpynnsl U UX coeIuHEHUS.
du3nueckue U XMMUYECKHUE CBONCTBA.

Tema 2.2.6.
[Tonyuenue.

Onementsl VIII A rpynmnbl 1 ux coeguHEHUS.
dusnueckue U XUMHUUYECKHE CBOMCTBA.

Paznen 2.3.
d-sneMeHThI

Tema 2.3.1.
[Tonyuenue.

Onements! |l B rpynmsl U MX COEIUHEHUS.
dusnuecKue U XMMHUYECKHE CBOHCTBA.

Tema 2.3.2.
[Tonyuenue.

Onementsl IV B rpynmnbl U UX COEAMHEHUS.
@dusnuecKue U XUMHUYECKHE CBOHCTBA.

Tema 2.3.3.
[Tonyuenue.

Onementsl V B rpynmsl U ux coequHEHHs.
duznyeckue U XMMHUYECKHE CBOMCTBA.

Tema 2.3.4.
[Tonyuenue.

Onementsl VI B rpynmnsl U UX COEAMHEHUS.
@dusnuecKue U XUMHUYECKHE CBOHCTBA.

Tema 2.3.5.
[Tonyuenue.

Onements! VIl B rpynmel u uX coeauHEHUs.
du3nuecKue U XMMHUYECKHE CBOHCTBA.

Tema 2.3.6.
[Tonyuenue.

Onements! VIII B rpynmel 1 ux coenuHeHwus.
@dusnuecKue U XUMHUYECKHE CBOHCTBA.

Tema 2.3.7.
[TonyueHnue.

Onementsl | B rpynmel u ux coenuHeHMs.
Pu3nyecKkue U XMMHUYECKHE CBOMCTBA.

Tema 2.3.8.
[TonyueHnue.

Onementsl || B rpynmer u ux coenuHeHus.
Pu3nyecKkue U XMMUYECKHE CBOMCTBA.

Paznen 2.4.
f -35meMenTHI

Tema 2.4.1. JIaHTaHUIBI M UX COETUHECHHUS.

[TonyueHnue.

du3nuecKkne U XMMHUUECKIE CBOMCTRA.

Tema 2.4.2. AKTUHHUIBI U UX COETUHEHUS.

[TonyueHnue.

Du3nyecKne U XUMHUUECKHE CBOMCTBA




HanmeHnoBanue JMCUUILINHBI

«AHAITUTAYECKAST XUMUD)

O0béM mucumIMHLL, 3E/ak.4.
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COJAEPKAHUE JMCIUIIJIMHBI

Pa3gennl

TeMBI

Pasnen 1. BBenenue

Tema 1.1. IlpenMer aHaUTUYECKOW XUMHH, €€ CTPYKTypa.
Krnaccudukanus MeTo10B aHaIU3a.

Tema 1.2. Metponornyeckue OCHOBbI XMMHUECKOTO aHAIMU3a.

MaremaTuko-cTaTUCTHUECKast ~ 00pabOTKa  pe3yJbTaToB
aHaJIM3A.
Pazgen 2.  Teoperunueckue|Tema 2.1. HekoTopble MNOJO0XKEHUS TEOPUH PaCTBOPOB

OCHOBBI aHATMTUYECKOU XUMUH

OJICKTPOJIUTOB. CunpHbIe U c1a0bIe SJICKTPOJINTEI.

Tema 2.2. llpuMeHeHue 3akoHa JEHUCTBYIOIIMX MacC B
AQHAJIMTUYECKON XUMHH.

Tema 2.3. I'eteporeHHble paBHOBECHSI B CUCTEME OCATOK —
HaCBIIIEHHBIA PaCTBOP MaJOPACTBOPUMOIO HJIEKTPOJIUTA.

Tema 2.4. [lporonutudeckass TEOpUsl KUCIOT U OCHOBAHUM.
[IpoTonuTnyeckre paBHOBECUS B BOJHBIX PACTBOpax CiIaldbIX
KHCJIOT, OCHOBaHH U coneil. BydepHbie cuctemsl.

Tema 2.5. OxuCIMTEIHFHO-BOCCTAHOBHUTEIIHHEIC PpaBHOBCCHA.

CranpmaptHeie, peainpHble ©  (opManbHBIE  pEIOKC-
MOTEHIUAIIBL

Tema 2.6. PaBHOBecuss B pacTBOpax KOOPAMHALIMOHHBIX
coeguHeHuil.  CryneHwyarble W OOIIME  KOHCTaHTHI

00pa3oBaHMsi KOMIUJIEKCHBIX HOHOB.

Pa3nen 3. KauectBeHHEBIN
XUMHAYECKUN aHaInu3

Tewma 3.1. Knaccudukanust METOJIOB Ka4eCTBEHHOTO aHAIM3a.
KucnoTHO-ocHOBHAs Kiaccu(UKAIMS KATHOHOB TI0 TPYIIIIAM.

Tema 3.2. CucreMaTH4eCKUil aHAJIN3 KaTHOHOB 10 KUCJIIOTHO-
OCHOBHOMY METOAY. AHAJIUTHUECKHE PEaKIUu KaTHOHOB
Pa3IMYHBIX aHATUTHICCKUX TPYIIL.

Tema 3.3. KauecTBeHHBIH aHanmu3 aHWMOHOB. KadecTBEHHBIH
aHaJIn3 COJICH U CILJIaBOB.

Pa3nen
a”Hanm3

4. T'paBUMETpHUYECKUI

Tema 4.1. OcHOBHBIE NOHATUS U KiIacCU(UKALUA METOJOB
TPABUMETPUYECKOTO.

Tema 4.2. OcHOBHbIE  3Talbl  T'PaBUMETPUUECKOTO
olpezeNeHus Mo MeToay ocaxkaeHus. [lonsTiue o MexaHusme
o0pa3oBaHUs 0CaJKOB. Ycnosus o0pa3oBaHus
KPUCTAIJINYECKUX U aMOPPHBIX OCATKOB.

Pa3nen
a”Ham3

5. Turpumerpuueckuit

Tema 5.1. OcHOBHBIE MOHATHUSA U KJIACCH(PUKALNS METOJOB
TUTPUMETPUUECKOTO aHaJIM3a. Kucnorno-ocHoBHOE
TUTPOBAHHUE.

Tema 5.2. OKHCIHTENBHO-BOCCTAHOBUTEIBHOE THUTPOBAHHUE.
MeTo/1bl OKHUCIUTEIbHO-BOCCTAHOBUTEIBHOIO TUTPOBAHUSI.

Tema 5.3. MeTobl 0CaIUTEIILHOTO TUTPOBAHMSL.

Tema 5.4. Knaccuduxanus
KOMIIIEKCUMETPUYECKOTO
KomMIiekcoHoMeTpuyecKoe TUTPOBAHHUE.

METOH0B
TUTPOBAHU.

Paznen 6.
METOIBI AHAJIN3a

CrnexrpanbHble

Tema 6.1. DOnexkTpoMarHUTHOE  H3JIy4EHHE U  €I0
B3auMo/ieiicTBie ¢ BemecTBOM. OCHOBBI TEOPHH aTOMHBIX U
MOJIEKYJISIPHBIX CIEKTPOB.




HanmeHnoBanue JMCUUILINHBI
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COJAEPKAHUE JMCIUIIJIMHBI

Pa3gennl TeMBI
Tema 6.2. Meroapl aTOMHOrO CHEKTPAJIbHOTO aHAIM3a.
ATomHO-abcopOIIMOHHAS CHEKTPOCKOMUSI. ATOMHO-

OMHUCCUOHHAA CIICKTPOCKOIIHA.

Tema 6.3. MeToapl MOJIEKYJISIPHOTO CHEKTPAIbHOTO aHAJIN3A.
DOTOMETPUYECKHUE METO bl aHAIU3A.

Tewma 6.4. MadpakpacHas ciekTpockomnus. JIlOMUHECTICHTHBII

anamu3. Ilpupoma  duyopecuennmu.  KomudecTBeHHBIN
(hIyopecleHTHBIN aHAIH3.
Paznen 7. Dnexkrpoxumudeckue | Tema 7.1. [Torennmomerpusi. HNonomerpus.

METOABI

MOHOCEIIEKTUBHBIE JJIEKTPOBL.

Tema 7.2. MeTto b1 MNOTCHIHUOMCTPUYCCKOIO THUTPOBAHHA.
HpI/IMeHCHI/Ie IMOTCHIHUMOMCETPHH B KOJIMUCCTBCHHOM aHAJIM3C.

Tema 7.3. Kynonomerpuueckuid  ananu3. [Ipsamas
KYJIOHOMETPHS ¥ KYJIOHOMETPUYECKOE TUTPOBAHNE.
Tema 7.4. [Tonstporpadus (BoJIBTaMIIEpOMETPHSI ).

AMIiepoMeTpudecKoe TUTpOBaHUE. buammnepoMmerpuyeckoe
TUTPOBAHUE.

Paznen 8. Meronb! pa3neneHus u
KOHIICHTPUPOBAHHUS B
KOJIMYECTBEHHOM aHAJIN3¢e

Tema 8.1. Xpomarorpadus. MonooOMeHHast xpomaTorpadus,
MOHUTBHI, XapaKTEPUCTUKU HOHHUTOB.

Tema 8.2. DKCTpakUMOHHBIE METOIbl B KOJUYECTBEHHOM
aHaJm3e.

HaunmenoBaHue JMCHUILIMHDI

«Opranuyeckasi XuMHUsD)

O0bém qucuuminnbl, 3E/ax ..

21/756
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Paszneant

Tembl

Paznen 1. OcHOBHBIE TOHATHUSI
OPraHNYEeCKOW XUMHUHU

Tema 1.1. Teopuss XMMHYECKOTO CTPOECHHUS OpPraHUYECKUX
coequHenunit A.M. bytneposa.

Tema 1.2. T'mOpuamszauus artoma yriepoja, azoTa U
KHCJIOPO/1a, TUIIbl XUMUYECKUX CBSI3€H, BUJIbI H30MEPHH.

Tewma 1.3. Ilonspusanus cBsizen.

Pasgen 2. Ankanebl

Tema 2.1. Tlomyuenme. PeakuuonHas  CIOCOOHOCTb,

HOMCHKIJIATypa, IOBOPOTHAA N30MCPUS.

Tema 2.2. CBoOonHble pagukainbl. Peakuuu paaukalbHOTO
3aMelIeHusl.

Tema 2.3. UnaykTUBHBIN 3P PEKT aJIKMIbHBIX TPYIIIL.

Pasgen 3. AnkeHEbl

Tema 3.1. [Ilomydyenume. PeakimoHHas CHoCOOHOCTB,
reoOMEeTpUYECcKasi U30MEPHSI.

Tema 3.2. DnexrpodmibHoe npucoenunenne. ConpsokEHHOE
npucoeannenue. [lonumepusanms. MesomepHblit 2pQexT.

Tewma 3.3. BoccTaHOBIEHNE M OKHCIIEHHE AIKEHOB. MeXaHu3M
peakuui IIpuiiexxaesa u Baruepa.

Pasnen 4. AIKUHBI U JUEHBI

Tema 4.1. CtpoeHue TpoOHWHOU CBSI3U. MeETOABI MOTy4YEHUS
QIKWHOB, MEXaHHU3MBbl peakluid  HYKICOQUIHHOTO U
AIEKTPOPUIHHOTO MPUCOSANHEHUS B aJTKUHAX.
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Tema 4.2. Tunbl OUEHOBBIX YrieBoaoponoB. [lomyuenue.
Peakimonnast cnoco6HocTs. 1,2- u 1,4-Ilpucoennnenmue.

Tema 4.3. Peakuusa uibca-Anbiaepa. Ilonnmepusanus,
Kay4yKH, PE3UHBI.

Paznmen 5. lluknoankaHsl.

Tewma 5.1. Knaccuduxkanys kapOOLMKIOB IO pa3Mepy U BUIaM
HaIPsKEHUSI.

Tema 5.2. Tpéx-mectuwieHnsle 1UUKiIbL. [lonyuenue,
peakIMoHHAasI CIOCOOHOCTh

Tewma 5.3. Kondopmaruu u KoHOUTypaluy IUKIOTEKCaHA.

Paznen 6.
["anorenonpous3BogHbIE
anu@aTuyecKoro paaa

Tema 6.1. IlomyueHue ranoreHonpou3BogHbIX. (CBONCTBA.
Peakuuu nykneodunsHoro 3amemenus (SN1 u SN2) u
sanumuHupoBanusi (E1 u E2).

Tema 6.2. AMOunenTHble HykIeouibl. Mexda3Hblii KaTanu3
U crienn(hUYeCcK COJIbBAaTUPYIOIINE pacTBopuTeN. UHBepcus
KOH(UTypaIiy B PEaKIUsiX HYKICOPHIbHOTO 3aMEIICHHSL.

Tema 6.3. CpaBHeHHE pPEAaKIMOHHOM  CHOCOOHOCTH
MPOU3BOAHBIX C TATOT€HOM IPH SP3- U SP2-THOPUAN30BAaHHOM
aToMe yriepoja.

Tema 6.4. [TonuranoreHONpoOU3BOAHbBIE.
MeramuioopraHuyecKue MPOU3BOIHBIE.

Pazngen 7. Onrrnueckas
u30Mepus

Tema 7.1. Xupaneubiii atom, sHantuomepsl. D,L- u R,S-
HOMEHKJIaTypa.

Tema 7.2. CriocoObl m300paKeHUsT MOJIEKYJ Ha TUIOCKOCTH.
[IpoekimonHsle popmyssl Puniepa.

Tema 7.3. Ontuueckas akTHUBHOCTh. Jluactepeomepbl Hu
pateMaTsbl.

Paznen 8. OnHoaToMHBIE U
MHOT'0QTOMHBIE CITUPTHI,
IPOCTBIE APUPBI.

Tewma 8.1. [IpoMblineHHbIE U Ta0OpAaTOPHBIE METOIBI CHHTE3A
OJIHOATOMHBIX cnupToB. CTpOeHNE TMAPOKCHIBHOM TPYIIIHI.
BoopoaHeie cBs3H.

Tema 8.2. KucinoTtHo-oCHOBHbBIE CBOWCTBA CIUPTOB. Peaknun
3aMeIeHUs] TUIPOKCUIBHOW TIpyHmbl M aTOMa BOAOpOJa B
cnupTax. CHHTE3 IPOCTHIX M CIOXKHBIX HPHPOB.

Tema 8.3 [Ilomyuenne wu cBoiicTBa IiMIlEpUHA U
THIeHIIUKOISL. Tpurauuepuibl. OKCUpaHbI.

Paznen 9. Hutpocoenrnenus u
aMUHBI )KHPHOTO psija.

Tema 9.1. DnexTpoHHOE cTpoeHHe HUTporpymmbl. CUHTE3 U
A30MepUs HUTPOIIPOU3BOIAHBIX. Tayromepus
HUTPOCOCIWHEHUN. A1u-hopMa TMEPBUYHBIX W BTOPUUYHBIX
HUTpOocoeauHeHu. HwutponaTel. XHMHYECKHE CBOMCTBA
HHUTPOCOETMHEHUI. MexaHn3M peakIuu Jua30TUPOBAHUS.

Tema 9.2. Peakuuss Aupu. Ou3nyeckue CBONCTBA AMHUHOB.
PacTBOpHMOCT aMHUHOB B BOJ€. OJIEKTPOHHOE CTPOEHHUE
amMuHOrpynmbl. OCHOBHBIE CBOMCTBA NEPBUYHBIX, BTOPUYHBIX
U TPETUYHBIX aMUHOB. BiMsHHE 3IIEKTPOHOAOHOPHOTO
s¢dexkTa anKUIBHBIX TPyHN Ha OCHOBHOCTh aMHHOB.
WN3omepust M HOMEHKIAaTypa amMuHOB. BoccraHoBiieHue
HUTPOCOEIMHEHHNH.
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Tema 9.3. MexaHu3m neperpynnupoBKd aMUOB, a3UJ0B U
TUAPa3u0B KapOOHOBBIX KHCIOT B aMuHbl. llomyueHue
aMUHOB AJIKMJIMPOBAaHUEM aMMHaKa, a TaKXe [0 METOIy
l'abpuonsa. BzammopeilcTBue TEPBUYHBIX W BTOPUYHBIX
AMHUHOB C a30TUCTOM KUCIOTOU

Tema 9.4. Mexanu3M mNpeBpalllcHUs] MEPBUYHBIX aMUHOB B
COUPTHl U BTOPUYHBIX — B HUTpoamuHbl. [lomyudenue wu3
TPETUYHBIX AMUHOB COJIEH YETBEPTUYHBIX AMMOHHEBBIX
OCHOBaHMN W  TMpeBpallleHHe MX B  THAPOKCHUJIBI
TeTpaaikuiaMMmonus. Pacierienue nocnennux no I'ogmany.

Paszmen 10. Anpaerunsl u
KETOHBI.

Tema 10.1. DnexTpoHHOE CTpoeHHE KapOOHWIBHOM TpyMIIbI,
pacrpenenieHne 3JIEKTPOHHOM IUIOTHOCTH M JAUIOJIbHBIN
MoMeHT. M3omepuss U HOMEHKJIATypa OKCOCOEAMHEHUHU.
CuHTe3 albIeTHI0B U KETOHOB.

Tema 10.2. XuUMHYECKHE CBOMCTBA OKCOCOEIUHEHUIM.
B3aumoneiicTBre anbIeruioB U KETOHOB C HYKJICO(DUIbHBIMU
pearentamu. MexaHu3Mbl 00pa3oBaHUs — TMOJyalleTalew,
aretanield u kerauei. Peakuum kapOOHMIBHBIX COSAMHEHUH C
MIPOM3BOIHBIMH aMMHAKa.

Tema 10.3 Kero-eHonbHas TayToMepusi KapOOHUIbHBIX
coenuHeHui. [10ABMKHOCTE O-BOAOPOIOB OKCOCOETMHEHHH.
OxwuciieHue ¥ BOCCTAHOBJICHHE AJIBACTHIOB H KETOHOB.

Pasnmen 11. Auansaerunsl u
IUKETOHBI, IIUKINYECKHAE
KETOHBI. AJIbJIOJIBHO-
KPOTOHOBAsI KOH/ICHCAIIHSI.

Tema 11.1. CunTe3 U cBOIiCcTBA TUAILACTHUIOB U JUKETOHOB.
I'nmuokcanb, nuaneTui, aleTunaneToH. I {ukimorekcanoH.

Tema 11.2. AnbpponapHas U KpOTOHOBAash KOHACHCAIMHU, UX
MEXaHU3M MPU OCHOBHOM M KHCJIOTHOM KaTaJIu3e.

Pa3nen 12. OnHOOCHOBHEBIE
OpPTraHWYECKUE KUCIOTHI U UX
MIPOU3BOIHBIC

Tema 12.1. Kap6okcunbHas rpynmna. dusndeckue cBoicTBa
OpraHMYEeCKHUX KHUCJIOT. Me3omepus aHUOHA KHCIIOTHI.
ONEKTPOIUTHUYECKAS JUCCOLMALMS OPraHUYECKUX KHUCIIOT.
W3omepust u  HOMeHKJaTypa  KapOOHOBBIX  KHCJOT.
IToIBUKHOCTH BOJOPOJIOB 0-METHJIEHOBOT'O 3BEHA.

Tema 12.2. BausHue 3amectureneil Ha cuily KapOOHOBBIX
KHUCIOT. Bpicmime kapOOHOBBIE KHUCIOTHL. OTepu]UKaLus.
Cnoxuble 3¢upsl U HMX CBOMCTBa. AMUJBI, HUTPUIBl —
nonyyeHue U cBoiictBa. IleperpynmupoBka ['odmana.
AHTUAPUABI ¥ TaJIOT€HAHTHAPUIAbI KAPOOHOBBIX KHCIIOT.

Tema 12.3. [lonydenue u cBoiictsa. M3onuanuael. Mexanusm
TUIPOSIN3a TMPOU3BOAHBIX KapOOHOBBIX KHCIOT. CBoiicTBa
aMHUI0XJIOPUJ0B, aMUHOXJIOPUIOB U aMUIMHOB. KeTeHsl.
HenpenenbHble kapOOHOBBIE KUCIOTHL. AKpUJIOBasi KHUCJIOTA,
e€ 2(upbI ¥ NOJTMMEPHI HA UX OCHOBE.

Paznen 13. /IByXxOCHOBHBIE
KUCTOTHI. ManoHOBBIN dup.
CuHTE3BI HA OCHOBE
MaJIOHOBOTO 3(upa.

Tema 13.1. Knaccugukarus 1 HOMEHKIATypa JABYXOCHOBHBIX
kucnor. OOme MeToAbl CHHTE3a JABYXOCHOBHBIX KHCIIOT:
OKHCJIEHNE LMKJIOAIKaHOB, TUAPOJIN3 MOHO- U JUHUTPHIIOB.
CH-kucnortsr. ll]aBeneBast, MaTOHOBAasI KUCIOTHI M MaJIOHOBBIH
s¢up. HarpuiimanioHOBBI >Qup M €ro aJkUIMpOBAHUE —
CHUHTE3 KapOOHOBBIX KHCIIOT.
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Tema 13.2. SlHTapHast ¥ TIIyTapOBaHUS KUCIOThI. AHIMIPHUIbI
3TuX KucnoT. CykuuHumua. N-bpoMCyKIMHUMEL, OTyYeHHe
U HCIOJIb30BaHHME B cuHTe3ax. CHHTE3 M IpeBpaLICHUS
aUIUHOBOM M MMMEJIMHOBOM KHUCJIOT.

Tema 13.3. IIpoMbIlICHHBIE CIIOCOOBI CHHTE3a AIUITHHOBOMN
kucnoThl. [lonmamunHoe CHHTETHYECKOE BOJOKHO HaMJIOH.
[loBenenne JBYXOCHOBHBIX KHCJIOT TIPpM  HAarpeBaHUH.
HenpenenbHble  1ByXOCHOBHBIE  KapOOHOBBIE — KHCIOTBHI:
MaJieMHOBas U GymapoBasi.

Paznen 14. 'mapOKCUKUCIOTHI.

Tema 14.1. OCHOBHOCTb M aTOMHOCTb OKCUKHUCIIOT. M30Mepus
1 HOMEHKJIaTypa OJIHOOCHOBHBIX JIByXaTOMHBIX OKCHKHUCIIOT.
CuHTE3 0-OKCUKHCIIOT U3 0-TaJION€HO-, aMUHO- U KETOKHUCIIOT.
[TonmyuyeHue o-OKCUKHCIOT U3 KapOOHUIIbHBIX COEAMHEHHH, 13
0-7TMAIBAETHIOB U 0-KeToabaAeru10B. CUHTE3 -OKCUKHCIOT
u3 0, B-HempeneabHbIX KUCIOT U 10 peakiuu Pedpopmarckoro.

Tema 14.2. XuMHuyecKkme CBOMCTBA OKCHUKHCJIOT.
[Ipon3BOIHBIE OKCUKHUCIIOT IO CIIUPTOBOM M KapOOKCHIIBHOM
rpymnmam. [IpeBpareHuss mpu HarpeBaHUM O-OKCUKHUCIOT B
JIAKTH]IBI, B-OKCUKHCIIOT B O, B-HENpeaenbHbIC KUCIOTHI, Y- U
O0-OKCHKHCJIOT — B JJAKTOHEL.

Tema 14.3. CtepeoxuMusi 1 XMMUYECKUE CBOMCTBA MOJIOYHOM
Y BUHHOU KHUCJIOTHI. S10J104HAst ¥ IMMOHHAsL KUCJIOTA.

Paznen 15. KeTOKHCIIOTEL
AleTOyKCyCHBIN 2up.
KeroeHnonbHas Tayromepusi.

Tema 15.1. I'muokcaneBas ¥ NUPOBUHOIPAJHAS KHUCIOTA.
[Tonydenue u cBoiicTBa. AlleTOyKCyCHasi KucioTta. MexaHnusm
peakuuum ee pasinokeHus npu  HarpeBaHuu. CuHTE3
alleTOYKCYCHOTO 3(upa 1O peakUuu CI0KHOIPUPHOI
KOH/JICHCALIUH.

Tema 15.2. Kero-eHoNbHas TayTOMEpHUsl allETOYKCYCHOTO
s¢upa. XenatHas CTPyKTypa €HOJIbHOM (hopMbl. Me3omMepHbIe
(amOupneHTHble)  aHMOHBL.  Peakuuum ¢ mepeHOcOM
pEaKMOHHOIO IEHTPA.

Tema 15.3. KuciorHoe U KETOHHOE paclIeIICHUE
MIPOU3BO/IHBIX alleTOYKCYyCHOro 3¢upa. CHUHTE3 U CBOMCTBA Y-
KETOBaJIepuaHOBOM (JIEBYJIMHOBAsI) KUCIIOTHI.

Pa3nen 16. AMUHOKHUCIIOTEL
Anudarnyeckue
JTNa30COEMHEHHUS.

Tema 16.1. ®uznueckue cBONCTBA aMUHOKHUCIIOT. bunossspHas
(UBUTTEpP-NOHHAsI) CTPYKTypa aMUHOKHUCIOT. CTepeoxumus
INPUPOAHBIX AMMHOKHCIOT. Peakiuss aMUHOKHCIOT C
CUJIbHBIMM OCHOBAaHMSIMH M C CHJIBHBIMU KHCIIOTaMH.

Tema 16.2. W3osnektpuueckas Touka. CunTe3d a,f,y-
AMUHOKHCIIOT. Peaknmuy aMHWHOKHCIOT TI0 aMHHO- U
kapOokcunpHOM rpymnme. Croxksble 3(upb, aMuAbl U
raJIOT€HOAHTUIPUIBl AMUHOKHCIIOT.

Tema 16.3. Anmudaruueckune nuazocoenuHeHus. CtpoeHue
MoOJIeKYJIbI TrazoMeTaHna. [lonmyuenue nuazomerana u3 3pupa
TJIMOHA nu n3 N-HI/ITpOSOMeTI/IJ'IMOLIeBI/IHI)I. PeaKHI/ISI
Ia3oMeTaHa ¢ KapOOHOBBIMHM KHCJIOTaMU U OJie(UHAMHU.
Tepmonus u Goronm3 aguazomeTaHa.
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Pa3nen 17. benku. Ilentuael.

Tema 17.1. Crpoenue mnonunentuaoB. llentunHas cBs3b.
Homenknarypa nonunentujoB. M3omepusi MmoaunenTHaOB.
OnuronenTtu bl ¥ NOTUNENTH B, MEeTO bl CHHTE3a MENTH/IOB.
TBepnoda3zublii nENTUAHBIA CUHTE3. 3alITa aMUHOTPYIITIBI U
AKTUBUPOBAHHE KapOOKCHIBHOW TPYIIIBI (-aMHUHOKHUCIIOT.
[Ipupoanbie nenTU bl — TOPMOHBI OKCUTOIIMH U Ba30MPECCHH.
[TaHTOTEHOBAs KUCIIOTA.

Tema 17.2. Ilporeunsl u nporeuabl. OU3nyecKue CBOMCTBA
O0enkoB. MeToabpl BBIACICHUS WHIANBUAYAIBHBIX OCIKOB.
IMunponus 6enkoB. ObpaTrMoOe 1 HEOOPATUMOE BhICAKUBAHUE
OenxoB. Jlenarypauusi OenkoB. KauecTBeHHBIE peaknuu Ha
Oenku: OMypeToBasi, KCAHTOMPOTEHHOBAsI U HUHTUAPUHHAS.

Tema 17.3. [lepBuunas ctpyktypa 6enkoB. N-Konuesas u C-
KOHIIEBas ~ aMHUHOKHUCIOTHL.  MeToabl  yCTaHOBIEHUS
AMHHOKHUCIIOTHOM  TTOCIIEOBATEIBHOCTH.  DIEKTpodopes.
Bropuunas crpykrypa OenkoB. a-Coupaib U CKJIaadarbie
CTPYKTYphl. Bomoponanbie cBsi3u B OEIKOBBIX MOJICKYJIAX.
Tpernunas u  uyeTBepTUYHAS  CTPYKTYypbl  OEJIKOB.
['moOysipHbie U GUOPUILIIPHBIC OCITKH.

Pa3nen 18. YrieBogrl.

Tema 18.1. VYrmeBomst B  mnpupoae. DoTocuHTES.
Knaccudukanus yrineBonoB. MOHO3BI: ambA03bl U KETO3BI.
Jle3okcucaxapuipl, KHCIBIE caxapa MW aMUHOCaxapubl.
Onurocaxapuipl ¥ nonucaxapusl (moanossl). CTepeoxumust
MOHO3, NMPOEKIHOHHbIE (hopmynsl Dumiepa u Xeyopca. D- u
L-koHpUTrypallMoOHHBIE  PSIIBI  MOHOCAXapuIOB M HX
cTepeoxumMuueckass cBsizb ¢ D- w  L-rimnepuHoBbIMH
aJbJeTuIaMU.

Tewma 18.2. llennast u nukIn4eckas GopMbl MOHO3, KOJIHYATO-
LieNHas TayTOMepus. [ TMKO3UIHBII THAPOKCUIT U TTIMKO3UIBI.
a- 1 B-AHomepsl. [Inpano3sl u pypaHO3bl, JOKA3aTENbCTBO X
CTpOEHHUSL.

Tewma 18.3. BzauMusbie ipeBpatienus D-Tiiroko361, D-MaHHO3bBI
u D-ppykro3pl. MyTapoTaiius. SnuMepsl.

Pa3znen 19. Yrunesoas! peakuun
10 (PyHKIIMOHATEHBIM TPYIITIaM.

Tema 19.1. Xwumuyeckue CBOWCTBA MOHOCAXapuIOB.
KauectBenHsble peakiiny MOHO3. Peakiiuu o ruIpOKCHIIbHBIM
W aIbJCTUIHBIM TpyInaM. AJbJIOHOBBIE, albJapOBbIe U
ypoHOBBIE KHUCHOTHL. D-I'monut (copbut) u D-maHHHT.
0O3a30HbI. MexaHU3M peakIuu X 00pa3oBaHUI.

Tema 19.2. MeTonbl yUIMHEHUS U YKOPOUEHHS LIEMH CaxapoB.
Meroast Pyda n Kannanu-®umepa. [IpeBpamienue rekcos3 B
S-TUAPOKCUMETUIPYPPYPOII U JIEBYTUHOBYIO KUCIIOTY.

Tema 19.3. IIpombliuieHHble crnocoObl  modyuyeHuss D-
TJIIOKO3BI W €€ TNpUMEHEeHHe. ACKOpOMHOBas KHUCIIOTa
(Butamua C). Craguu XUMHYECKOrOo M OHOXHMHYECKOTO
ITPOMBIIIJIEHHOTO TPOU3BOACTBA BUTaMHHA C.

Paznen 20. {ucaxapupl.
BoccranasnuBaromiue u
HEBOCCTaHAaBJIMBAIOLINE caxapa.

Tema 20.1. BoccTanaBiuBarolye U HEBOCCTAHABINBAIOIINE
6mo3pl. Caxaposa, paclpoCTpaHEHHE €€ B TMpHpPOAe U
MPOMBIIIUIEHHOE TPOM3BOJICTBO. MHBEpTHUPOBaHHBIN caxap.
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Kapamens. Ctpoenue caxapo3bl. ManbTo3a (COJOI0BBIN
caxap) - BoccraHaBinuBaromas o0uosa. lemiobuosa u gakrosza
(MOJIOUHBIN caxap), HAXOXKJACHUE B MPUPOJIE U €€ CTPOCHUE.
I'nmuko3uasr 0mos.

Tema 20.2. Ilonucaxapunapl (riMkaHbl). ['oMoryiMKaHsl U
rereporiukanbl. Kpaxman, HaxoXieHue B TMpUpoOAe U
COCO0BI ero IIPOMBIILIJIEHHOTO IIOJIy4EHUS.
@DepMEHTAaTUBHBIM M KHUCIOTHBIA THUIPOJIM3 Kpaxmala.
JlexcTpanbl 1 ux npuMeHeHue. CTpoeHue Kkpaxmana. AMHUII03a
Y aMWJIONEKTHH, CTPOCHUE UX MaKpoMolieKyl. a-(1—4) u a-
(1—=6)-cBs3m.

Tema 20.3. I'mukoreH, CTpOEHHE €ro MaKpOMOJEKYJbl M
OM0JIOrHYeCcKOe 3HaUCHHE.

ennronosa (kieryarka). Puznyeckre CBOMCTBA LEIUTHOJIO3BI,
CTPOEGHUE €ro MakpoMOJeKyJl. ['Maponu3 LemIoIo3bl.
[IpocTble U cnoxHbIE 3QUPBl 1EUTI0I03bl. OKCUITUIIOBBIMH,
KapOOKCUJIOBBIH M KapOOKCUATHIIOBBIA 3(DUPBI LIEIUIIOJIO3bI;
UX POMBIIIEHHOE MPOU3BOCTBO U IPUMEHEHHUE.

Tema 20.4. Hutpouemitono3a. KomokcuimH, €ro CTpoeHue u

MIPUMEHEHUE B MIPOU3BOJICTBE HHUTPOLIETIKA.
TpuHutpounemIoio3a — NUPOKCHWIMH. AIICTaTHBIA U
aMMHUAYHBIA MIEJIK. KcanTorenatHslii croco0

IIPOMBIINIJICHHOI'O ITPOM3BOACTBA BUCKO3HOI'O IICJIKA.

Tewma 20.5. [IpupoHble MOINO3bI — XUTUH, TEKTUHBI, KAME]TH,
MaHHaHbI ¥ THATYPOBas KUCIO0Ta. [ TUKOMIPOTEUIbI M CBA3b UX
C TpynmamMu KpoBH denoBeka. CriuproBoe Opoxkenne. Ctaauu
CIIUPTOBOTO OpOKEeHUs, 3HAUYeHUE aJeHOo3MHTpudocdaTa U
KO(l)epMCHTa — HUKOTHHaAMU AAJCHUHIWHYKIICOTU/IA.

Paznen 21. Apomaruueckue
yraesonopoasl. [lonsarue
apomarnyHocTu. CTpoeHue
O€H30J1a ¥ ero MPOU3BOIHBIX.

Tema 21.1. Apomatnueckue yriaeBonopoasl. Homenknatypa.
CrpoeHue OeH30ja: MEKAaTOMHBIE PAcCTOSHUSA, KOJIbLIEBOE
CONpSDKEHME M JCJIOKaIu3alusl  T-CBA3EH.  OHEprus
THAPUPOBaHUS O€H305la U THUIOTETHYECKOH  CHCTEMBbI
LUKJIOTeKcaTpueHa. OHeprus crabuwim3anuu (pe3oHaHca)
Oenzona. PesonancHeie (Me3oMepHBIE) (oOpMyJibl OeH3o7a.
[TpaBuno XroKKesl.

Tema 21.2. IcTOUHUKHN apOMaTHYECKUX COCAMHEHUN: HEPTD,
KOKCOXHMMHMSI, KaTaTuTHIeCKud peopMHUHT mapauHOBBIX U
HaTEeHOBBIX yrieBogopogoB. CuHTe3 OeH30lMa U ero
XUMHUYECKUE PEBPALLECHUS — KATATTUTUYECKOE TUAPUPOBAHUE,
XJIOPUPOBAHWE TMPU  YJIbTPAPUOIETOBOM  OOIYUYEHUH,
030HOJIM3 10 MAJIEMHOBOM U MYCKOHOBOW KHMCJIOTHI. Peaknuu
3aMeIIeHs] aTOMOB BOI0poJia O€H30IbHOTO KA. O30HOIN3
0-KCHJIOJIA ¥ TUTIOTE3a 00 OCIMILISIIUU IBOWHBIX CBSI3CH.

Tema 21.3. Tpu THDa aHHYJIEHOB: apOMaTHYECKOE,
HeapoMaTH4ecKHe U aHTuapomaruyeckue. «benson [proapay,
«6en3on JlagerOypra» u rekcaTpu@TopMeTUIOCH3BAJICH.

Tema 22.1. HW3omepus u HOMEHKIAaTypa Iu- U
MoJIN3aMeIEHHBIX OeH30/10B. Peakuuu  3eKTpopHIbHOTO
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Pasnen 22. Peakuuu
3IEKTPOGUIBHOTO 3aMEIICHHS B
apOMaTHUIECKOM SITpe.

3aMCIICHUS B OCH30JIbHOM UKIJIIC, X MCXaHHU3M. T -Kommnekc
1 G-KOMILJICKC. CTa6I/IJ'II/I3aI_II/I${ G-KOMILJIEKCA, €ro ME30MEPH.

Tema 22.2. HurpoBanue, cynbhupoBaHue, raJouJupoBaHue,
QIKUIMpOBaHME M auuwiMpoBaHue Oenzona. Ilpasuina
opueHTanu. OcHOBaHMsI U KMCIOTHI JIponca.

Tema 22.3. Apomarnueckue cyab(OKUCIOTE.. OOpaTUMOCTh
CyJIb(pUpOBaHMS.

Paznen 23. NanorenapeHs!.
HykneodunbHoe 3amenienne B
apOMaTHYECKOM sifpe.

Tema 23.1. Meronsl cuure3a. [loaBMKHOCTH rajoreHa B
xjopoenH3one u OeHzwixnopuae. Peakuun HykiI1€opHUILHOTO
3aMEIIeHHs B TAJIOT€HApEHAX.

Tema 23.2. [ToaBM>XHOCTB TajioreHa, HaXoAIIErocsi B OpTo- U
rapa-moJIO)KeHUH OTHOCUTENIIBHO HUTporpymmsl. ['muaponus
TUHUTPOXJIOPOEH30/1a WM MUKPWIXJIopuaa.  MexaHu3Mm
peakuy HYKJICO(UIBPHOTO 3aMEIICHHS.

Tema 23.3. AHMOHHBIH G-KOMIUIEKC -  KOMINIEKC
Meiizenreiimepa.

ApUHOBBIII MEXaHWU3M 3aMCIIEHUs aToMa TajloTeéHa B
HEAKTUBHUPOBAHHBIX rAJIOT€HAPEHAX.

Paznen 24. Anxkuin0OeH30I1b1 1
denowl.

Tema 24.1. AnkunGeH305bI MOJIy4eHUE U CBOMCTBA. Peakiuu
Mo anb(ha-ToJoKEHUI0 K OcH30IbHOMY sApy. KucmorHbie
cBolicTBa (heHOJIOB. DIIEKTPOHHBIE 3P (HEKThI THAPOKCUIBLHON
TPYIIIBI

Tema 24.2. M3omepuss u HOMeHKIaTypa ¢eHonoB. DeHod,
Kpe3onbl, TUMOJ. KyMOJBHBI METOA NPOMBIIUIEHHOTO
npousBojacTBa (Qenona. Peakuun O-aumnupoBanuss u O-
ankwivpoBanust  ¢eHona. Peakuuu  35eKTpoPUIBHOTO
3aMelieHus B peHosax

Tema 24.3. Mexanusm neperpynnupoBku  KisiizeHa.
[leperpynnupoBka o-anetuigeHosa B OpPTO- M Mapa-
anetuidenons! (Opuc).

denonpopmasbaeruaabie cMobl. CanuiuioBas KUCIOTA.

Paznen 25. JIByx- u
TpEéxaToMHbIE (PEeHOIIBI. XMHOHBI

Tema 25.1. IlupokarexuH, pe3OpUMH M TUIPOXHUHOH.
@nopormounH. CHHTE3 OpTO- U Mapa-OEH30XMHOHOB.
XuHonnHas XxpoMoopHas rpynnupoBka. BocctanoBnenue -
OEH30XMHOHA. MeXaHM3M peaklIMi BOCCTAaHOBJICHHUS

Tema  25.2. PeakuMss C  IEPEHOCOM  DJIEKTPOHA.
CeMMXMHOHOBBI aHHOH—PaJuKal. XJIOPAHWI — AKTUBHBIN
okucnurenb. YOuxuHoH (kodepmeHT Q). CrpoeHue ero
OKHCJICHHOM M  BOCCTAHOBJIEHHOM  (QOpMBL.  YuacTue
yOUXHMHOHA B MPOLIECCE JIbIXaHHUS.

Tema 253. MoHO- ®W [OUOKCMM  I1-OEH30XMHOHA.
BbpomupoBanue -0€H30XMHOHA. [Tonyuenue
XJOPTHAPOXUHOHA W3 TMM-0€H30XMHOHA W  XJIOPUCTOTO
Bogopona. II-beH30XWHOH Kak AWEHOGWUT B JAHEHOBOM
cuaTe3e. OKkuciieHWe I1-0€H30XHWHOHA JO0 MaJICMHOBOM
KHUCJIOThl. XUHTHAPOH — MEXMOJIEKYJISPHBIA KOMILUIEKC C
nepeHocoM 3apsiia. T-OCHOBaHUS U T-KUCIOTHI
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Paznen 26. Apomaruueckue
AIILIETUALI U KETOHEL.

Tema 26.1. Homenkmarypa aibpAerujioB U KETOHOB
apoOMaTU4ecKoro psaa. Meroabl ux monydeHus. JymmcTeie
BEIIECTBA

Tema 26.2. XuMHUYECKHME CBOWMCTBAa  apOMATHUYECKHX
apJeruoB. Peaknuu mnpucoequHEHUs MO KapOOHMIIBHOM
rpyImme

Tewma 26.3. Mexanusmbl peakunu Kanuuiapo, 66H30MHOBOM
KoHJeHcauuy, llepkuHa. AnuiOeH305bl, peaKkLUU 110
KapOOHWJIHHOM I'PYIINE U 1O aJIb(a-TOJI0KEHUIO K HEH.

Pa3znen 27. Apomaruueckue
HUTPOCOCTUHEHUSL.

Tema  27.1. Mertobl CHHTE3A. Boccranosnenne
HUTPOCOEINHEHU I hi (o) pa3IMYHBIX MIPOU3BOTHBIX
apOMaTUYECKOr0 psiia B KUCIOM U IIEJIOYHOM Cpee.

Tema 27.2. Hwutpo3zobeH301b1. DEHUITHAPOKCHIAMHUHBI.
Azokcuben3on. A3zobensoi. 'mapazoben3on. Mx cBoiicTaa.

Tema 27.3. TpUHUTPOTOIYOJI, TUKPUHOBAS KUCIIOTA.

Pasnen 28. AHMINHEL

Tema 28.1. M3omepus M HOMEHKIATypa apoOMaTHUYECKUX
aMHHOB. [IpOMBIIIJICHHBIE METOJIbI MOJIyYCHHS] aHWJIMHA W3
HUTpOOCH30J1a, XJOpOeH307a, ()eHONa; CHUHTE3 METHI- |
JMMETUJIaHWINHA.

Tema  28.2. [IpyuuHEl ~ MOHMXKEHUA  OCHOBHOCTH
apOMaTUYECKUX aMMHOB IO CPaBHEHUIO C aJKaMHHaMH.
Mesomepabiii 3 dekT aMUHOTpyNIbl. AJNKHWIMPOBAaHHE U
allMJIMPOBaHME apOMaTMYECKMX aMHUHOB [0 aTOMy as3oTa.
[Tonyuenue u3 anmivHa U GocreHa GeHUIM30IMaHaTa.

Tema 28.3. OcnoBanus Iudpda, wux rugponus wu
BOCCTaHOBJIEHUE. DJIEKTPO(UILHOE 3aMEIICHUE B aHHWIIUHE.
BpomupoBanue. Mertonbt 3aIUThI aAMHHOTPYIIIIBL.
Hutposanue aneranmmmaa. OpTo- u napa-HATPOAHIIUHBI

Paznen 29. Conu apuiiina3oHus.
Peakuuu nuazocoeauHeHu# ¢
BBIJICIICHUEM a30TA.

Tema 29.1. Hurpo3upoBaHue NepBUYHBIX, BTOPUYHBIX U

TPETUUYHBIX apoOMaTHYECKHUX aMHUHOB. -
Hutpozogumernnanuims, MEXaHW3M  peakluu €ro
oOpa3oBaHusi. N-HUTPO3OMETHIAHWINH U MEPErpyIHIupoBKa
€ro B I-HUTPO30OMETHJIAHUJIMH. [IeperpynnupoBka

(heHWITHIPOKCUIAMHUHA B T-aMUHO(EHOJI.

Tema 29.2. Ctpoenue nua3o- W a30COeNUHEHHM. Peakius
Ma30TUPOBaHMS, ee MEXAHU3M: KAaTHOH N-
HUTPO30()EHUITAMMOHUS, HUTPO3aHWINH, (PEHUIANA30TUAPAT
Y XJIOPUCTHIN (hEeHMIIAMA30HUH.

Tema 29.3. BoccranoBiaeHHWe coJied  OWA30HUSI H
a30COCIMHEHUH; TMOJYyYEeHUE MPOU3BOJHBIX THUApPA3UHA.
3amMmena JTNA30TPYTITIBI Ha THAPOKCHIIbHYIO u
CynpOTUAPUAHYI0 Tpynmbel, Ha HoA. HykieopuibHbII
MeXaHu3M J3Tux peakuuil. Peaknua Illumana. 3amena
JNa30TPYIIIEI Ha XJIOp, OpoM u IuaHorpymnmy. PagukanpHbIH
MEXaHU3M peakuuu 3anameiiepa. BzanmonetlictBue
XJIOPUCTOTO (PEHUIAMA3OHUS C STAHOJIOM: MEXaHHU3M PEaKIuit
oOpasoBanus deHerosna u OeH307a.
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Tema 29.4. CurmatponHsie IIEPErPYIIIUPOBKH.
[leperpynnupoBka rupa3obeH3ona B OEH3UIUH.
CeMuuHOBas1 IeperpyninupoBKa.
Apomaruueckue JMAMUHBI. JuamuHoToIyONI, ero

MNPOMBINIJICHHOC MOJIYYCHUC W TPHUMCHCHUC B CHHTC3C
TOJYUIICHAUN30IMaHaTa.

Pa3nen 30. Peakiun
azocoyeTaHusl. A30KpacUTelu.

Tema 30.1. Peakuus qua3ocoeuHEHUN 0€3 BBIJICIICHUS a30Ta.
A3ocoyeTaHue  IUA30COCAMHEHUH C  apOMaTHYECKUMU
aMMHaMu ¥ (eHomaMu. MexaHHW3M peakIfii a30codYeTaHusl.
[Tonyuenue M- TMMETHIaMHH0a300eH301a H I-
okcua3oOeH301a. BzaumoneiicTBue cosieli  IMa30HUA  C
MEPBUYHBIMH W BTOPUYHBIMH apPOMATHYCCKUMH aMHUHAMU.
Jlna30aMUHOCOCAMHEHUSI W WX  TEPEerpynmnupoBKa B
a30COEIUHEHNS.

Tema 30.2. OcHOBHBIE U KHCJIbIE a30KPACUTEIN. XPU3OUIUH.
I'enmanTrH  (METHIIOBBIM-OPAH)KEBBI) W HAPTOJOPAHXK.
CrpoeHne W OKpacka TeJIMaHTHHA H HaTOJIOpaHXka B
menoyHo u kucinot  cpene.  HMuaaukartopel.  Ilapa-
HUTPOAHWIMHOBBIN KpacHbIil. buc-azokpacurenu

Tewma 30.3. ITonyuyenune konro. CTpoeHHue U OKpacka KOHTO B
IIETIOYHON M KUCIION cpezie. XpoMo(hOpHBIC U ayKCOXPOMHbBIE
rpynmbl.  J[Ma30cocTaBnsioONas M a30COCTABIIONIAS YacTH
MOJICKYJI a30KpacCHUTEICH

Pasznen 31. Apomatnueckue
KapOOHOBBIE KHCIIOTHI.

Tema  31.1. Homenknarypa  KapOOHOBBIX  KHCIIOT
apomaruyeckoro psaa. Cunres. Mexanusm peakiuu Kosb0e.
BnusiHue 3amectuTeneidi B apOMAaTHYECKOM  s/Ipe€ HaA
KHUCJIOTHOCTh KApOOHWJIHOW TPYIIIBL.

Tema 31.2. Peakuun 10 KapOOKCUIBHOW Tpymnme U
apoMaTtuyeckomy sapy. JIByXOCHOBHbBIE apoMaTHUEeCKHe

KHUCJIOTHI, dranesas u TepedTaieBasi. JlaBcaH.
[TnactuduxaTopsi.

Tema 31.3. [IlpakTuuecku BaKHbIE MPEACTABUTEIH:
dnyopecuens, ITACK, CanmunuioBas KHCJIOTA.

AMPHOKHCIOTEI ApOMAaTHUYCCKOI'O pAaa.

Paznen 32. CynbokucnoTs
apOMaTHYECKOTO psija.

Tema 32.1. Metoas! cunresa cynabpokuciaor. OOpaTuMocTh
peakuuu cyibdupoBaHus. 3aMeHa Cylabdorpynmnsl Ha
BOJOPOJ, THAPOKCUIBHYIO U IUAHO-TPYIIIBL.

Tema 32.2. CpoiicTBa apoOMaTHYECKUX CYIb(OKHUCIOT.
CynbdupoBanue aHWJIMHA — KUHETUYECKUHN u
TEPMOANMHAMHYECKUNA KOHTPOJIb. Cynb(hOHaMUIbI, CaXapHH.

Paznen 33. Apensl ¢
HU30JIMPpOBAaHHBIMU O€H30IbHBIMA
KOJIbIIAMH

Tema 33.1. Homenknarypa. Mertoasl cuHTe3a Oudenuia,
tepdeHusoB, TupeHuImMeTana, Tpudermimerana, GiyopeHa.
XHUMHUYECKUE CBOKCTBA ITUX BEILIECTB.

Tema 33.2. HanpaBieHue >10eKTpOGHIBHOTO 3aMEIEHUsS B
oudenune u gpiyopere. CTaOMILHOCTh TPUDEHUIMETHIEHOTO
panukana.

Tema 33.3. Kpacurenu tpudenunmeranoBoro psiga. CH-
KHCIIOTHOCTh METUJICHOBOH TpyMibl GuIyopeHa.
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Paznen 34. lonusinepusie
apOMaTHYECKHE YTIIEBOIOPOIbI
C KOHACHCUPOBAaHHBIMHA
OCH30JIBHBIMH SITPAMH.

Tema 34.1. Hadranun, antpaneH, ¢GeHaHTpEH, TETpalleH.
CrtpoeHre, KpPUTEPHH apOMaTHYHOCTH, CHHTE3, pEaKIuu
ANEKTPODUIBHOTO 3aMEIICHHUS

Tewma 34.2. Peakuus byxepepa B psiny Hadranmuna. OxkuciaeHue
Y BOCCTAHOBJICHHE 3TUX CHCTEM. XPH3eH, MUPEH, OCH3MUPEH,
TpU(CHUJICH.

Tewma 34.3. Kpacurenn Ha OCHOBE HaTaIMHA U aHTPAXUHOHA.
Anu3apuH.

Pazmen 35. [Iatnuwienusie
TeTEPOLIMKIIBI.

Tewma 35.1. [Iu-u30bITOUHBIE U TH-TSOUITUTHBIC TETEPOIIMKIIBI.
Kputepun apomatununoctu. @ypan, nupposi, ThodeH, HHIO0II.
DHeprusi pe3oHaHca.

Tema 35.2. MeToapl CHHTE3a U peakUH AIEKTPOYUIHLHOTO
3amerieHus. Mexanusm ¢popmuminpoBanus no Bunscmeiiepy-
Xaaky u Paiimepy-Tumany. Mexannsm peakunn MaHHMXA.
HNuawnro.

Paznen 36. lllectnuiiennsie
TeTEPOLIMKIIBI.

Tema 36.1. Ilupuaun, XxuHoIuH, N30XUHONIUH. [lomyuenue u
peaKIuu 3eKTPOPHILHOrO 3aMelleHHsl. MeXaHu3M CUHTE30B
Ckpayna, bunnepa-Hanupansckoro, [Iukre-llInenrnepa.

Tema 36.2. HanpaBneHue HyKICO(QHUIBHOTO 3aMELICHUS B
MUPUIUHE W XUHOJIMHE. AJKWI- U aMUHONUPUIUHBL. X
KHCJIIOTHO-OCHOBHbIE CBOMCTBAa. OKHCIEHHE NHPUJIMHA U
XUHOJIMHA.

Tema 36.3. CsoiictBa N-okcumoB. Peakims Ywnumbabuna.
Buramun B3. Ankamouwapl, coaepkalipie MUPUIUHOBOE U
XUHOJIMHOBOE SIpA.

Paznen 37. CoBpeMeHHBIIH
METaJUIOKOMITJIEKCHBIH KaTanus
Juist oopazoBanus cszu C-C.

Tewma 37.1. Peakuuu Ctune, Cy3yku, CoHOrammpsl, XeKka, ux
MEXaHHU3MBbI U UCTIOJ30BAaHUE B OPTaHUYECKOM CHHTE3E.

HaunmeHnoBanue JMCUUILINHBI

«Duznyeckas XUMHS»
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Pasnenl Tembl
Pazpen 1. Tema 1.1. OcHOBHBIE OHATHSA U ONPEIEIICHNS XUMUYECKOU
OCHOBBI XUMHUYECKOU TEPMOAMHAMUKH.
TCPMOAMHAMHUKH. Tema 1.2. IlepBblii 3aKOH TEPMOJMHAMUKA U €r0

| 3aKoH TEPMOANHAMHKHU U €TO
IMPUMCHCHUC

MMPUMCHCHUC IJId Pa3JIMYHBIX CUCTEM M ITPOICCCOB.

Tema 1.3. Ilpumenenue | 3akoHa TepMOJUHAMHUKU K
3aKpBITBIM TOMOT€HHBIM MHOIOKOMITOHEHTHBIM CHCTEMAM, B
KOTOPBIX IPOTEKAET XUMUYECKasi peaKIItsl.

Tema 1.4. Tepmoxumus. 3akoH ['ecca u ero ciencrBus.
TermoeMKoCTH W WX 3aBUCHMOCTH OT TEMIIEpaTypHI.
3aBHUCHUMOCTh  TeIuioBoro  3ddexra  peakuu  OT
TEeMITepaTyphI.
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Paznen 2. Tema 2.1. Tunsl TepMoAMHAMUYECKUX IpoleccoB. Bropoit
Il 3aK0oH TepMOAMHAMUKH. 3aKOH TepPMOJUHAMHKHU. OHTponus. Pacuer wu3MeHeHus
DHTponus. SHTPOIHH B PA3JIMYHBIX MIPOIIECCAX B 3aKPBITHIX CUCTEMaX.
Tepmonunamuueckue Tema 2.2. TepMmonnHamuueckue IIOTCHLIAAIBL.
IIOTEHIMAJIBI XapakTtepuctuueckue (QyHknuu. YpaBHeHus ['uO0ca-
["enbMronbIa A1 H30TEPMUYECKUX TPOLIECCOB.
Tema 2.3. TemioBas Teopema Hepucera. Iloctynar [1nanka u
pacueT abCOMIOTHBIX SHTPOIHH.
Tema 2.4. XuMudeckuii IIOTEHIHAJI. 3aBUCHUMOCTH
XUMHUYECKOT0 MOTEHIMaIa OT TEMIIEpaTyphl U IaBJICHUS JIJIs1
ra30B, KUAKOCTEH U TBEP/BIX BEIIECTB.
Pasnen 3. Tema 3.1. OOwiee yciioBue XUMUYECKOTO paBHOBECHS. 3aKOH

XHUMHUYECKOE PABHOBECHE

JIEUCTBUA Macc. XHMHUYECKOE pPABHOBECHME B CMECAX
pealbHBIX Ta30B, B TIETEPOrE€HHBIX CHUCTEMaxX, B
KOHJEHCUPOBAHHBIX CUCTEMAX.

Tema 3.2. Ilpunimun cMmemeHuss paBHOBecHi. BrusHue
pa3nuYHBIX (DAKTOPOB HA XUMHYECKOE PAaBHOBECHE.

Tema 3.3. Xumnueckue paBHOBECHS B pacTBOpax.

Pasnen 4.
DJIEMEHTHI CTATUCTUYECKON
TepMOI[I/IHaMI/IKI/I

Tema 4.1. Cratudyeckue OCHOBBI METOJA pacyera
TEPMOAMHAMHYECKUX BETUYMH. MUKpPO- U MaKpOCOCTOSTHUS
CHUCTEMBI. TepMOIlI/IHaMI/I‘-IeCKaﬁ BCPOATHOCTD. q)yHKIII/ISI
pacnpenenenus. Meroa bonbpiiMana 715 ieanbHOrO rasa.

Tema 4.2. Cymma mno cocrosHusM. Meton ['ub0ca.
[ToctynaTel  CBA3M  CTAaTMYECKOM M KIIACCUYECKOU
TEPMOJMHAMUKHU. Pacduer CyMM 1O COCTOAHMSIM JJIA
HAcaJIbHOT'O rasa.

Pazgen 5.
@®a30BbIE PABHOBECHUSI.
CaolicTBa pacTBOpOB

Tema 5.1. I'ereporeHHble MHOTOKOMIIOHEHTHBIE CHUCTEMBI.
[MpaBuno a3  I'mb6ca.  JIuarpamMmbl  COCTOSIHUS
OJTHOKOMIIOHEHTHBIX CHCTEM.

Tema 5.2. Tepmoaunamuka pacTBopoB. DyHKIIMH CMELIEHUS.
Tunel pacTBOPOB.

Tema 5.3. XapakTepucTHky OMHAPHBIX cUCTEM. 3aKoH Pays.
JlnarpaMmbl COCTOSIHMSI KUAKOCTb-TIAp Ul OMHapHBIX
cucreM. 3akoHbl KoHoBasioBa. BimsiHue Ttemmeparypsl Ha
COCTaB mapa.

Tema 5.4. OrpaHuueHHass pPacTBOPUMOCTb KUJIKOCTEH.
PaBHOBECHS KUAKOCTH — KUIKOCTb.

Tema 5.5. PactBopumocTh razoB B xuakocTsx. Juddysus B
pactBopax. Ocmoc. KomnratuBHble CBOMCTBA pacCTBOPOB.

Tema 5.6. PaBHOBecust Mexay TBepAbIMH (a3zaMu U
pacriaBaMu. Tunst auarpamm IJIaBKOCTH
JByXKOMITOHEHTHBIX CUCTEM. PUZUKO-XMMUYECKUNA aHAIIN3.

Tema 5.7. TpexxkoMIIOHEHTHbIE CcHUCTEMBL. [luarpamma
pacTBOPUMOCTH TPEX JKUAKOCTEW. /lnarpamMmma IIaBKOCTH C
TPOWHON 3BTEKTUKOM.
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Pa3nen 6. DnexTpoxumust
HOHHEIX cucteM. CBOHCTBA
PacTBOPOB 3JIEKTPOJIUTOB

Tema 6.1. Teopust 3JIEKTPOTUTUYECKON IUCCOLIMAIIIN
Appennyca. TepmoauHaMHUYECKOE OMUCAHUE PABHOBECUH B
pacTBOpax 3JEKTPOJIUTOB.

Tema 6.2. Teopus cuiIbHBIX OdJeKTposuToB Jlebas —
XHOKKEJI.

Tema 6.3. YnenbHas W MOJISIpHAs AJIEKTPONPOBOIHOCTH
pacTBOPOB AIIEKTPOJIUTOB. [l0ABMKHOCTH MOHOB M YHCIA
nepeHoca.

Pa3znen 7. Dnextpoxumust
reTepOreHHBIX CHCTEM

Tema 7.1. Mexanu3M BO3HUKHOBEHHUS CKa4yKa ITOTEHI[MAIA Ha
rpanwuie pasnena (a3. KontakTHas pa3HOCTh NOTECHIIHAJIOB,
T Py3nOHHBII [IOTEHLIUAL. lMasbBaHM-TIOTEHIMAIL.
DJIEKTPOIHBIC MOTCHIUAIBI.

Tema 7.2. 'anpBannueckue yieMeHThl. Y paBHeHue HepHcera.
Onexrpoansle noTreHuuansl. CTaHAApTHBIE AJIEKTPOAHbIE
IIOTCHIMAJIBI.

Tema 7.3. Kiaccupukamust dIEKTPOJOB IO  THITY
BJIEKTPOJHOM PEAKLIHMHU M YYaCTHs B AJIEKTPOJHOM peakuuu
MaTepHaja 3JIeKTpoJia.

Tema 7.4. DIEKTPOXMMHYECKHMH M KOHIICHTPAIMOHHBIN
3JIEMEHTHI «C TIEPEHOCOM» U «0e3 MepEeHOCcay.

Tema 7.5. [Ipumenenue ypaBuenus [ u66ca — ['enbmromnbia k
rajbBaHUYECKUM JJIEMEHTaM " onpenenaeHue
TepMOAMHaMH4eckux mnapamerpoB OBP ¢ nomomibro
n3mepenus JIC.

Pasnen 8. Tepmonunamuka
ITOBEPXHOCTHBIX SIBJICHUM.
Ancopbuus

Tema 8.1. IloBepXHOCTHBIE SIBJICHHS U a1cOpOLIHs (OCHOBHBIE
MOHATHS U onpeziesieHus). AncopouronHas Teopus [ uooca.

Tema 8.2. Ancopbuus u3 pactBopoB. M3orepma aacopoium
I'n66c¢a. [ToBepXHOCTHAS aKTUBHOCTb.

Tema 8.3. MoaenbHble Teopun OOpaTUMOM ajncopOIUM Ha
OJTHOPOJHBIX MoBepXHOCTAX ['enpu u JIsurmropa. M3orepma
noMModieKyJisipHoit agcopOruu bOT. MoaenbHble Teopuun
o0paTuMoi aicopOLIMU HA HEOJHOPOAHBIX TOBEPXHOCTSIX.

Tema 8.4. 30uparenbHast aacopOLys HOHOB. TUIIBI HOHUTOB
1 MEXaHM3M aJIcCOPOIIH HOHOB.

Tema  8.5. JluHamuueckuid  XapakTep  aacopOIuu.
dusnueckas axcopbums u  xemocopOuus.  TernoTsl
aZIcopOIny.

Tema 8.6. Ilopuctble ancopOeHTB, UX Kiaccudukanus.
KammmnsipHass ~ KOHJeHcanusi MapoB  Ha  MOPHUCTHIX
aJicopOeHTax.

Tema 8.7. Xpomarorpadusi. KauecTBeHHbIi 51
KOJIMYECTBEHHBIN XpomaTorpadudeckuii aHaJIN3.
Omnpenenenue TEIOT copOUUMU  Xpomarorpadpudeckum
METOOM.




HanmeHnoBanue JMCUUILINHbBI

«Pusnueckas XUMHAIL»

O0béM mucumIMHLL, 3E/aKk.4.

21/756

COJAEPKAHUE JUCHUIIJIMHBI

Pa3pennl

Tembl

Pasnen 9.
Xumuueckas KUHETUKA U
Karajaus

Tema 9.1. Cxopoctb xumuueckoil peakuuu. Kunernueckoe
ypaBHEHHE, MOPSIOK U MOJIEKYJIIPHOCTh peakiuii. MeTo bl
OTIpeJIeJICHUS TTOPSIKA PEaKIUH.

Tema 9.2. KuHeTMka MNOpOCTBIX peaKUUM pa3IUYHbIX
MOPSIKOB.

Tema 9.3. Kuneruka cnoxHbix peakuui. [IpuHnun
HE3aBHCUMOCTH MPOTEKAHUS peaxiuii. Meton

CTallMOHAPHBIX KOHHCHT’p&HHﬁ.

Tema 9.4. Bausinue TeMieparypbl Ha CKOPOCTh PEAKIIH.

Tema 9.5. Teopusi akTUBHBIX CTOJKHOBEeHMH. [IpuMenenue
TEOPUH AKTHUBHBIX CTOJIKHOBEHUH K MOHOMOJICKYJISIPHBIM
peakuusaM. Cxema Jlungemana.

Tema 9.6. Teopust akTHBUPOBAHHOTO KOMILIIEKCA.

Tema 9.6. Kunetuka nenneix peakuuii. Kunerrka peakiuii ¢
HETEPMUYECKUM XapaKTEPOM aKTHUBaUU: DOTOXUMHUYECKUE
peakiu

Tema 9.7. Karanu3. MexaHu3M U SHEpreTHKa FOMOTE€HHBIX U
IETEPOre€HHBIX KaTAIUTUYECKUX Ppeakuuid. YpaBHEHUE
Muxasnuca. PepMEHTATUBHBIN KaTAU3.

HanmeHnoBanue JMCUUILINHBI

«XUMHYECKas TEXHOJIOTHSI

O0bém aucuuniaunnbl, 3E/ax 4.

5/180

COAEPKAHHME JMCIUIIJIMHBI

Paszneasnl

Tembl

Paznen 1. O6mue nousTus o
XUMHUYECKON TEXHOJIOTHH, €&
DJIEMEHTAaX U JBOITIOIIHH.
TpebGoBaHMsI K HUM.

Tewma 1.1. BBenenue. OCHOBHbBIE TTOHSATHUS U TIPUHITUIIBI
xuMudeckon Texaoaoruu (XT).

Tema 1.2. DKOHOMHKA XUMUYECKOW MPOMBIIIIJIEHHOCTH.

Tema 1.3. I'magpomMexaHU4YECKUE MPOLIECCHI.

Paznen 2. Ilponeccer u
arrmaparsl.

Tewma 2.1. Tlporecchl Temionepeaayu.

Tema 2.2. OCHOBHBIE MPOLIECCHI U alNapaThl MacCOOOMEHa.

Tema 2.3. PeakTopHBIE yCTpOICTBA.

Paznen 3. Tunsl 1 KOHCTPYKIIMH
peakTopoB. Bumsl chipbsi.
[Tpon3BOACTBO OCHOBHBIX BUJIOB
MPOJIYKTOB XUMUYECKOM
POMBINIJIEHHOCTH.

Tewma 3.1. CeippeBoe oOecredeHue XUMHUIECKUX
TIPOU3BO/ICTB.

Tema 3.2. IIpon3BoACTBO HEOPraHUYECKUX MPOITYKTOB.

Tewma 3.3. IIpon3BOACTBO OPraHUYECKHUX MTPOTYKTOB.

HaumvmenoBanue AUCHUITIIMHBI

«be3omacHOCTh KU3HEeACATSIHbHOCTI)Y

O0bém qucuuniannbl, 3E/ax 4.

3/108

COJAEPKAHUME JTUCIUIIJIMHBI

Pa3nesibl Tembl
Pasznen 1. Teopernueckue Tema 1.1. OcHOBHBIE NMOHATHUS, TEPMUHBI U OIPEIEICHHUS.
OCHOBBI 0€3011acCHOCTH XapaKTepHbIE CHCTEMBl «UEIOBEK — CpeAa OOMTaHUs».

KHU3HCACATCIIbHOCTH

[TpousBocTBEHHAS, TOPOCKAsi, OBITOBAs, IPUPOIHAS CpEa.
B3anMoeiicTBre 4eoBeka co cpeio 0OnTaHusI.




HanmeHnoBanue JMCUUILINHBI

«be3omacHocTh KUBHCACATCIIBHOCTH

O0béM mucumIMHLL, 3E/ak.4.

3/108

COJAEPKAHUE JMCIUIIJIMHBI

Pa3gennl

TeMBI

Tema 1.2. 3akon coxpanenus xu3Hu Kypaxkosckoro FO.H.
OCHOBBI ONTHMAJIBHOTO B3aMMOJICHCTBHS: KOM(OPTHOCTD,
MHUHUMH3ALUHASI HETaTUBHBIX BO3JICWCTBUM, YCTOWYHMBOE
pPa3BUTHE CUCTEM.

Pasgen 2. Puck

Tema 2.1. Ilonarue pucka. Ouenka pucka. O0mas
kiaccudukarms pucko. Ymep6. Konnenmus pucka.

Paznen 3. UpesBbiuaiinbie

Tema 3.1. UpesBbIuaitHble CUTYAIIMU IPUPOTHOTO XapaKTepa.

CUTYaIluu IPUPOIHOTO OcCHOBHBIC TIOHATHS U OMNpPEACTCHUs, KiIacCU(UKAIUS

XapakTepa M 3allliTa HACEJICHUs | YPE3BbIYANHBIX CUTYAIUH.

OT UX IMOCJIEICTBUI Tema 3.2. XapakTepuCTHKa MOpaXaomMX  (aKTOpOB
MCTOYHMKOB  YPE3BbIYAWHBIX  CHUTyallMil  MPUPOIHOIO
Xapakrepa.

Paznen 4. UpesBbiuaiiHbie Tema 4.1. Upes3BblualiHble  CUTyalUH  TEXHOTEHHOTO

CUTyaIlUu TEXHOTCHHOTO xapaktepa. OCHOBHBIE  TIOHSATUA W OMNPEICIICHHUS,

XapakTepa U 3allliTa HaceleHUs | KiacCu(UKalMs Ype3BbIUAHBIX CUTYAITHH.

OT UX IOCJIEICTBUI Tema 4.2. [Topaxaromue (dakTopbl HMCTOYHUKOB

Ype3BbIYAlHBIX CUTyallMd TEXHOIEHHOro Xapakrtepa. dazbl
Pa3BUTHS YPE3BbIYANHBIX CUTYALUMN.

Pazpnen 5. Oxpyxaromuii Mup.
OnacHOCTH, BO3HHUKAIOIIUE B
MOBCEIHEBHOM JKU3HU U
0e30I1aCHOC ITOBEACHHE

Tema 5.1. Oxpyxamomuil MUpP U 4YEJIOBEK, XapakTep HUX
B3auMojieiicTBua. UYenoBeK Kak OOBEKT U CyOBEKT
0€301MacHOCTH.

Tema 5.2. OcobeHHOCTH TOPOAa, KaK cpeibl 00uTaHus. 30HbI
MTOBBIIIEHHOW ONACHOCTH B FTOPOJE.

Paznen 6. Yopasnenue
0€30I1aCHOCTEIO
KHN3HCACATCIBbHOCTBIO

Tema 6.1. OpraHnu3alMoHHbIE OCHOBBI  YIIpaBJICHUSA
0€30IacHOCTbIO KHM3HEAeATeTbHOCTH. [IpaBoBbIe OCHOBBI
YIPaBJICHUS] KAYECTBOM OKPY’KAIOUICH CPEeIbl.

Pasznen 7. MOHUTOPHHT Kak
OCHOBA yTPaBJICHUS
0€30I1aCHOCTBIO
KHU3HEIEATSILHOCTH YEIIOBEKa

Tema 7.1. IlonaTe MOHUTOPHHTra. Buasl MOHUTOpPUHTA:
AKOJIOTUYECKUM, OMOCPEPHBINA, COITHATHPHO-TUTHEHUYECKUH.

Pa3nen 8. Bpenneie
3aBUCHUMOCTH M UX COLMAJIbHbBIE
MIOCJIEACTBHSI

Tema 8.1. KOMHBI-OTepHaH 3aBUCUMOCTh. BiIHsHHE alKOros
Ha OpraHu3M 4€JIOBCKaA. HapKOMaHI/ISI 1 TOKCUKOMAaHMUA.
KypeHHe 1 CT0 BJIMAHUC HA 3JOPOBLEC UCIIOBCKA.

HaunmenoBaHue JMCUUILIMHDI

«OCHOBBI ) KOHOMHKH U MCHCIPKMCHTA»

O0bém qucuumInnbl, 3E/ax 4.

2[72

COAEPXKAHUE JMCIUITJIMHBI

Pasznennl

Tempbl

Pa3nen 1. DKoHOMHYECKAS
TEOpHsI: IPEIMET U METOJ

Tema 1.1. IlpenMer U GYHKIUMM 3KOHOMHUYECKOW TEOPHH.
DKOHOMHMYECKHE KaTeropum M  3aKoHbl. Mukpo- u
MAaKpPOIKOHOMHKA. MeTOIbl 5JKOHOMHUYECKUX UCCIEIOBAHMI.

Tema 1.2. DxoHOMHYECKass HayKa W MOJUTUKA. PBIHOK M
BMEIIATEIbCTBO ~ rocylapcTBa B JKOHOMHKY. OOmee
paBHOBecHe U SKOHOMHYECKast 3()(HEKTUBHOCTB.

Tema 1.3. CnopaBeanuBocte U 3¢ ¢deKTUBHOCTh. BHemrnue
a¢ddexTh u obmecTBeHHbIe Onara. Teopust 0OIIECTBEHHOTO
BBIOODA.




HanmeHnoBanue JMCUUILINHBI

«OCHOBBI 5 KOHOMHMKH U MCHCIXKMCHTA»

O0béM mucumIMHLL, 3E/ak.4.

2[72

COJAEPKAHUE JMCIUIIJIMHBI

Pa3gennl TeMBI
Tema 1.4. 'ocynapcTBO M IpaBOBbIE OCHOBBI SKOHOMUYECKOM
JEATEIIBHOCTH. OJKOHOMMYECKas TEOpUS M COLMAJIBbHO-
SKOHOMUYECKAsl CUTyallusl B COBpeMeHHOU Poccun.
Paznen 2. OcnoBel Teopuu| Tema 2.1. PeiHOuHBIN MexaHu3M. CIBUTH KPUBBIX CIIpOCa U

CIIpocCa U NpEAIIOKCHUA

MIPeIJI0KEHUS 01 BO3/IeHCTBUEM PHIHOYHBIX U HEPBIHOYHBIX
(akTOpOB. DIACTUYHOCTH CIPOCA U MPEATIOKESHUS (IpIMast U
nepeKpecTHas). DIacTUYHOCTh CIPOCca MO JI0XOAY.

Paznen 3. OcHOBHbIE PHIHOYHBIE
CTPYKTYPBI

Tema 3.1. Ilonsatue oTpaciu M OTPACIEBOrO pHIHKA.
Peinounas Bnacte. CoBeplneHHas W HECOBEpIICHHAsS
KOHKYPEHIIHSL.

Tema 3.2. OCHOBHBIE pPBIHOYHBIE CTPYKTYPBI: PBIHOK
COBEpPUICHHOW KOHKYPEHLIMH, PBIHOK MOHOIIOJUCTHYECKON
KOHKYPEHLIMH, OJIMTONO0JIMS, MOHOMOJIUSI, MOHOIICOHHS.

Tema 3.3. OrpanunueHue PBIHOYHOU BJIACTHU:
AHTUTPECTOBCKOE 3aKOHOJATENbCTBO. ['oc.perynupoBaHue
€CTECTBEHHBIX MOHOIIOJIUH.

Pasnen 4. Harmmmonanouasg
9KOHOMMKA: IICJIH ¥ IPUOPUTETHI

Tema 4.1. HanuonanpHas skoHomuka. [loHsTusi cektopa,
oTpaciiv u cepbl IKOHOMHUKHU.

Tema 4.2. MaxkpOo’KOHOMHYECKHE LE€IU W TMPUOPUTETHI.
OCHOBHBIE MAaKPO3KOHOMUYECKHE MOKA3aTEIN U METOJIbl UX
n3Mepenus. CucreMa HallMOHAIBHBIX CUETOB.

Paznen 5. MakposkoHoMuueckas
HecTaOmWIbHOCTh. WHGmsmus u
Oe3paboTuiia

Tema 5.1. MakposKOHOMHYECKass HECTAOWJIBHOCTh M €€
nposiBieHus. MHIAus, ee IpUIuHbL, TUIBI, TOCIEICTBUSI.
I'ocynapcTBeHHas cucTeMa aHTUMH(IIAMOHHBIX Mep.

Tema 5.2. AHTUMHQIAUMOHHAS TOJUTHKA B YCIOBUAX
pepopmMupoBaHus LEHTPAJIM30BaHHON DKOHOMUKH.
be3pabotuiia, ee NpUUMHBI, BUJIbI U MTOCJIEACTBHUSL.

Pazgen 6. DKOHOMHYECKHE
IUKJIBI U KPU3HUCHI

Tema 6.1. [ukauyHocTh Kak QopMa HSKOHOMUYECKOTO
pa3Butus. [IlpuunHbl MKIMYecKuX Kosiebanuit. Bo3nelcTeue
rocyJapcTBa Ha 3JKOHOMHYECKUH ITUKJL.

Paznen 7. [IpuHIHATIBL
COBPEMEHHBIX  HaIlMOHAJIbHBIX
CUCTEM MEHEPKMEHTa

Tema 7.1. CopepxaHue U JIOTUKAa pPa3BUTUS CHCTEM
ynpaBieHusi. O¢Q(GEeKTUBHOE yNpaBIeHUE B  YCIOBUAX
MH(POPMAIIMOHHON YKOHOMHKH U €T0 crienuduka.

Tema 7.2. Bunsl ynpaBieHYeCKHX HaBBIKOB, HEOOXOUMBIX
COBPEMEHHOMY  MEHEIKEpY. OcHoBHblE  (DyHKUUU
yhnpaBisoomero u mnpobiembl ux peanusanuu. [Ipasa,
00513aHHOCTH U BHJIbI OTBETCTBEHHOCTH YIPABIISIIOIINX.
Tema 7.3. [IpyHIMIIBI COBPEMEHHBIX HAIMOHAIBHBIX CHCTEM
yrpaieHuss. CONOCTaBUTENbHBIN aHAIN3 MOJIXOJ0B TpPEX
IIKOJI ¥ TPOOJIEMBI ONTUMU3ALIMHN YIPABJICHUS OpraHu3anuei
U €e pecypcamu.

Tema 7.4. Poccuiickast MoJienb yrpaBieHus, ee cnenuduka B
YCIOBUSAX  TMEPEXOAHOM HKOHOMUKM U  TEpPCHEKTHUBbI
pa3BUTHSL.

Paszpnen 8. VYnpasnenue
4eJI0BEYECKMMH peECypcamMu

Tewma 8.1. YnpaBiieHne 4er0BEYECKUMH pecypcaMu — sIpo
CHCTEMBbI COBPEMEHHOI'0 MeHeKMeHTa. O0Iune MmoaXosl U
MCXAaHU3MbI HX pCaIMu3alivu. HapTHepCKI/Ie OTHOUICHUS H




HanmeHnoBanue JMCUUILINHBI

«OCHOBBI 5 KOHOMHMKH U MCHCIXKMCHTA»

O0béM mucumIMHLL, 3E/ak.4.
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COJAEPKAHUE JMCIUIIJIMHBI

Pa3gennl

TeMBI

MapTHEPCKUHN MOIXO0/ KaK NMEPCIeKTUBHAS OCHOBA Pa3BUTHUS
CHCTEM yIpaBlieHUs! U Ou3Heca.

Tema 8.2. KoHuenuus 4eIOBEYECKOrO KamuTaja W
BO3MOXXHOCTH €€ pealiu3allii B yIPaBIECHUH COBPEMEHHOM
OpraHu3alye 1 MepCOHAIOM.

Tema 8.3. CymHoCTbh 1 0011as XapaKTEPUCTHKA MOTHBAIIHH.
MortuBanuonHbIi mporiecc. OCHOBHBIE TEOPUU MOTHBAIIHH,
BO3MOXXHOCTH U TpaHMIIBI HMX HcIosib3oBaHud. [Iporecc
omnpezaeneHus: GakTopoB, MOTUBUPYIOIIUX HHIUBUIYYyMa.
Tema 8.4. 3apabotrHas miata u e  (QYyHKIUU.
[Ipou3BOMUTENBHOCT,  TPya ¥  YPOBEHb  OILUIATHL
s dextrBHOCTH TpyAa. CUCTEMBI OILUIATHI TPY/A.

HanmeHnoBaHMe IUMCHUILIMHbI

«HOCTpaHHBIN SA3BIK»

O0béM aqucuIIMHLI, 3E/ak.4.

10/360

COAEPKAHUE JMCIUIIJIMHBI

Paszneanl

Tempbl

Pasgen 1. ®oueruka

Tema 1.1. Cneunduka apTHUKyISIUM 3BYKOB, WHTOHAIIWH,
aKUEHTyallud W pUTMa HEUTpalpHOW peud B H3y4yaeMOM
A3BIKE;  OCHOBHBIE  OCOOEHHOCTM  IOJHOIO  CTHJIA
IIPOU3HOLICHHUS, XapaKTepHbIe IS cepsl
npodecCHOHATTbHOW KOMMYHHKAIIMW; YTEHHE TPAHCKPHIILINH.

Tema 1.2. Koppexkius " COBEPILICHCTBOBAHHE
CIIYXOIIPOU3HOCUTCIIbHBIX HABBIKOB, TCXHUKHW YTCHUS, TCMIIA
peur, WHTOHAIIMOHHOTO OGopMIICHUS (pas/mpeIoKEHU,
opdosnuu u Tpanckpumniuu. COBEpIIEHCTBOBAHUE HABHIKOB
YTEeHHUS TIPO ceOsl.

Paznen 2. Jlekcuka

Tema 2.1. Ilonarue auddepeHunannu JeKCUKU Mo chepam
npuMeHeHus. IloHsATHe O CBOOOJAHBIX UM YCTOWYMBBIX
CIIOBOCOUYETAHUAX, (ppaseonormueckux eauHunax. [loHsrue
00 OCHOBHBIX CIIOCO0ax c1I0BOOOPa30BaHMUSL.

Tema 2.2. Koppekuuss M pa3BUTHE JIEKCUYECKUX HABBIKOB,
NPUOOPETEHHBIX B  MPOLECCE H3YUYEHHUS JAUCLUIUIMHBI
«HOCTpaHHBIN A3BIK» B Cp. LIKOJIE. Pa3BuTHE peLIENTUBHBIX
Y IPOAYKTUBHBIX HABBIKOB CIIOBOOOPA30BaHMSI.

Tema 2.3. Pa3BuTHe HaBBIKOB OIEpUPOBaHUS Haubosee
YHOTPEOUTETHHON JIEKCUKON,0THOCAIIEICS K 00IIeHayYHOMY
U TEPMHUHOJOTMYECKOMY CJIOSIM JIMTEPAaTYypHOTO  S3bIKA,
YCTOWYMBBIMH  CIIOBOCOYETAHHUAMHM,  Hauboiiee  4acTo
BCTPEYAIOLUMUCS B HAYYHOH pEYM B IIPOLECCE YCTHOIO U
MMCbMEHHOT0 O0IIEHUSI.

Tema 2.4. CHATHE MEXBbBA3BIKOBOM M BHYTPUA3BIKOBOI
untepepeHun. DopMUPOBAHME U COBEPIICHCTBOBAHUE
HaBBIKOB  ONEPUPOBAaHUSA  OTPACIEBBIMU  CJIOBApsAMU U
CIPaBOYHHKAMHU.




HanmeHnoBanue JMCUUILINHBI

«HOCTpaHHBIN SA3BIK»

O0béM mucumIMHLL, 3E/ak.4.
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COJAEPKAHUE JMCIUIIJIMHBI

Pa3gennl

TeMBI

Tema 2.5. Jlekcuueckuit Munumym B o0beme 4000 yueOHBIX
JICKCHUYECKUX CIUHUI] OOIIEro W TEPMHUHOJOTHYECKOTO
xapakrepa, u3 Hux 2000 — penpoayKTHBHO; HajbHEiIIee
pacipeHue MOTEHIMAIBLHOTO CIOBAPSL.

Paznen 3. I'pammaTrka

Tema 3.1. I'pammaruueckue SBICHUS, OOCCIICUUBAIOIINE
KOMMYHHKAIUIO O0Iero xapakrepa 0e3 MCKaKeHUsl CMbICIa
Opy TNHUCBMEHHOM H  YCTHOM oOmeHuu. OCHOBHBIE
rpaMMaTH4ecKHe SIBJICHUS, XapaKkTepHbIe TUIs
poheCCHOHATILHON PEyH.

Tema 3.2. PazBuTue u COBEpIICHCTBOBAHUE I'PAMMATUYECKUX
HaBBIKOB PACIIO3HAHUS M IIOHUMAaHHS IPaMMaTHYECKUX (POpM
¥ KOHCTPYKIMH B omope Ha (hopMalbHBIC MPU3HAKH YICHOB
NpeIOKEHHSI U YacTeil peyH.

Tema 3.3. Mopdomnorus. ApTUKIIb, UMSI CyIIECTBUTEIBHOE,
MM IPUJIAraTesIbHOE U €r0 IPaMMaTU4YEeCKUE KATErOpUu, UMs
yuciauTenbHoe. MecTtouMmenue, riaros. ['pammaruueckue
CHOCOOBl  BBIPAXKEHUS IMPUUMHHO-CIIEACTBEHHBIX CBS3€il.
Hapeune u ero rpammarmyeckue kareropuu. Ilpemior u
¢yukuun npeiora. CoOYMHUTENbHBIE U IOJAYMHUTEIIbHBIE
COO3BI.

Tema 3.4. CnoBooOpa3oBanue. OCHOBHBIE CHOCOOBI
CIIOBOOOPA30BAHUS: MOP(OTIOTHUECKUE u
Hemopdonoruueckue.  CyOcrantuBanusa. AOOpeBUaIus.
[IpoaykTHBHBIE cTOCOOBI 00pa30BaHMsI TEPMUHOB.

Tema 3.5. Cunrakcuc. IIpocToe npeyiokeHne u ero TUIIBL.
VYTBepauTenpHOE M OTPHULATEIBHOE  IIPEIIIOKECHHUE.
[loBecTBOBaTENbHOE, BOMPOCUTENIBHOE M MOOYJIUTEIHHOE
npenioxenue. CaokHOe NPeUI0KEHUE U THUIIBI CBSI3U B HEM.
Cn0KHOMOJUMHEHHOE TPEIJIOKEHUE W THUIIBI IPUIATOYHBIX
npemioxenuit. [Ilpuuactue, mpuyacTHbie 000POTHI: CTPYKTYypa
u ynorpebnenue. VHOUHUTHUB, WHOUHUTUBHBIE OOOPOTHI:
noctpoeHue u ynorpediaeHue. CUHOHUMHUS TPAMMATHYECKUX
KOHCTpyKUHH. beznuunele npeioxenns. OCHOBHBIE IIpaBUIIa
MYHKTYallUY B IPEJJI0KEHUH.

Paznen 4. [Ipaktuka oOuieHus

Tema 4.1. Crunuctuueckas auddepeHunanus —s3bIKa.
[lonatue 00 o¢UIMATBHO-IETOBOM M HAyYHOM CTHIISX.
OcHoBHbIE OCOOEHHOCTHM HAay4HOro CTWiIs. Buasl peueBoit
JEATeIbHOCTH.

Tema 4.2. T'oBopenue. Jluajmorudeckas U MOHOJOTHYECKAs
pedyb C HCIOJIb30BaHMEM Haubosee YNoTpeOUTENbHbBIX
JIEKCUKO-TPaMMaTHYECKHUX CPEICTB B OCHOBHBIX
KOMMYHHUKAaTHUBHBIX  CUTyallUIX  HEOPUIMAIBHOTO U
ounmansHoro odmenus. OCHOBBI MyOIUYHOM peun (YCTHOE
cooOIIIeHue, TOKJIaN).

Tema 4.3. AyaupoBanue. IloHuMaHHe IMATOTHYECKOW U
MOHOJIOTUYECKOH peun B chepe  npodeccuoHaTbHON
KOMMYHHUKAIUU.




HanmeHnoBanue JMCUUILINHBI

«HOCTpaHHBIN SA3BIK»

O0béM mucumIMHLL, 3E/ak.4.
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COJAEPKAHUE JMCIUIIJIMHBI

Pa3gennl

TeMBI

Tema 4.4. Urenne. Bumsl TEKCTOB:  HECIOXHBIE
MparMaTU4eCcKhe TEKCTHINO MIHPOKOMY U Y3KOMY TPODUIIO
CIELUAILHOCTH.

Tema 4.5. Ilucbmo. Bumbl pedeBBIX MPOU3BEACHHI:
aHHOTalusA, pedepar,Te3UChl, COOOIIECHUS, 1eIOBOE MUCHMO,
ouorpadus.

HanmeHoBaHMe IHMCHUILIMHBI

«Pycckuii A3bIK (KaK MHOCTPAHHBIN)»

O0béM qucHuIIMHLIL, 3E/aKk.4.

10/360

COJAEPKAHUE JTUCIUITJIMHBI

Pasznennt

Tempbl

Paznen 1. Yactu peun.

Tema 1.1. Onpenenenue 4acTu pedu, K KOTOPOH OTHOCUTCS
CIIOBO;  BOCCTAHOBJIEHHME HCXOJHOW  (opMBl  CIOBa;

orpezeneHue CEMaHTHYECKON TpyHIbI UMEH
CYILIECTBUTENbHBIX (TIPEIMET, JHUII0, MPOIECC, CBOWCTBO,
OTHOIIICHUE); BO3MO>KHOCTh BBIPAKCHHUS
nporecca/aencTBus/ COCTOSIHUS TJIar0JIOM,
CYIIECTBUTEIHBIM, pUYACTHEM, JeenpUYacTUeM,
IpujIaraTCJibHbIM.

Paznen 2.
Moenb npeaaoKeHus.

Tema 2.1. Onpenenenue MoAETH MPEIOKEHHS U €€ TUTIOBOE
3HAYEHHE: TMPEJAMET W €ro XapaKTepUCTUKA; JIUIO U €ro
JEHUCTBUE; MpPEAMET U €ro CBOWMCTBO; MpPEAMET U €ro
MPOIIECCYaTbHBIN MPU3HAK; HATMYNUE/OTCYTCTBHE MPEAMETA
B JIaHHOM  MecCTe; B3aUMOOOYCJIOBIEHHOCTH  (hopm
BBIp@KEHHUS CyOBbekTa U mnpenukarta. Wnentuduxaiuys
CUHOHUMHUYHBIXMOJIEJIEH.

Tema 2.2. Moaudukanuu W CHHOHUMHYHBIC BAPUAHTEHI
MoJjienelt npeanoxkeHuid. Moaudukanys BpeMEHU U BUIIBI,
(dazucupie MoaudUKaKK, MOJAIbHBIE MOJAUQPUKALINH,
NTACCUBHBIE KOHCTPYKIIMH, CHHOHUMHYHBIE BADUAHTBHI.

Tema 2.3. Bropuunble criocoObl 0003HaYEHUS] CUTYAIIUU.
TexcrooOpasytomue ¢GYHKIMH BTOPUYHBIX 0003HAUEHHI
CUTyallUM KaK CpEJICTBO COCIMHEHMs MPEeaIOKEHHIA;
WCIIONB30BAaHUE  BTOPUYHBIX  CIOCOOOB  00O3HAYCHMUS
CUTYaIlH

Tema 2.4. PacnpocTpaHUTENIH MOJEIHA MPEITI0KEHUS.
CnoxHble  TpeAJIOKEHUS.  3HAYEHUs  NPUAATOUYHBIX
MPEIOKEHUH; OCOOCHHOCTH WCIOJIb30BAHUS TACCHUBHBIX
KOHCTPYKUUN B MPEIIOKEHUSAX, IJI€ OTHOUICHUS TIPUUUHBI U
CJICACTBHUA MOT'YT TIOHUMATHECA HCOAHO3HAYHO, HAXOXKIACHUC
KJIFOUEBBIX CJIOB.

Pasgen 3. Tumnsl TEKCTOB.

Tema 3.1. Tekctsl 0 mpemmerax. TeKCTBI O Mporeccax.
TexcTsl ocBoiicTBax. OnpeneneHue NoATeEM BHYTPH TEKCTa;
OIIpeJIeJIEHUE IPaHUL] CyOTEKCTOB; COCTABIEHHE CIIOKHOIO
IJIaHa TEKCTa; COCTABJIEHWE HAa  OCHOBE  JIaHHOW
nH(OpPMALIUM  AJIIEMEHTAapHOIO THUIOBOTO TeKcTa (T.e.
BbIpQ)KEHUE JaHHON uHpOpMalMK CIOMOIIBIO THIIOBBIX




HanmeHnoBanue JMCUUILINHBI

«Pycckuii A3bIK (KaK HHOCTPAHHBIN)»

O0béM mucumIMHLL, 3E/ak.4.

10/360

COJAEPKAHUE JMCIUIIJIMHBI

Pa3gennl

TeMBI

MoOJIeseh).

Paznen 4. Hayunsnictuiib
(pedbepupoBanme).
[IpennoxeHuss ¢ pa3ITUYHBIMU
pedepaTUBHBIMU (hOpPMaAMHU.

Tema  4.1. N3yuenue OCHOBHBIX KOHCTPYKIUN
npeuiokeHuii ¢ pedeparuBHeiMH  popmamu: Boga kak
xuakocth; IIpospaunocts Bozawl; Vcmapenue BOJIbI
Hanuuue/otcyTcTBUE B 3TOM paiione Bojbl. DopMupoBaHue
HAaBBIKOB M YMEHUW OCMBICIATH (P UYTCHUH W
ayJIMpPOBAaHUH) U MIPOYyLIUPOBATH (IIPU TOBOPEHHUH U ITUCHME)
OCHOBHBIC M BTOPHYHBIC CIIOCOOBI O0O3HAYCHUS KaXKIOU
CUTYAIIUH.

Paznen 5. OtHomienue aBTOpa
CTaThU K MH(OpMAIUH .

Tema 5.1. [IpencraBieHre 0 BO3SMOXHOCTH JIBYX CIIOCOOOB
noJauu MHPOpMaLUU: OOBEKTUBHOTO U aBTOPU30BAHHOIO;
cooOmeHne 00  HMCTOYHMKE MHQOpPMAIMM;  OLEHKa
HH(pOPMALMHABTOPOM.

Pazngen 6. CBsi3u Mexay
NPEUIOKEHUSIMH TEKCTA.

Tema 6.1. TexctooOpa3yromasi (GyHKINS TOBTOPSIOMIUXCS
CIJIOB, BTOPHYHBIX O0O3HAUEHHH CHTYalldiH, MECTOMMEHHBIX
MOBTOPOB W [Ip.;  aBTOpU3allUsl  CBsA3CH  MEXKIy
IPEIIOKESHUSIMH TEKCTa.

Paznen 7. Pycckuii s3bIK i
MOBCEIHEBHOTO OOIIIEHUSI.

Tema 7.1. Tloroma u xiaumar.

Tema 7.2. JloM 1 ceMbsl.

Tema 7.3. BcTpeuu U mpueMmsl.

Tema 7.4. Buemrauit oonuk. Onexna.

Tewma 7.5. [lpazgHuky u nogapkH.

Tewma 7.6. 310poBOE TUTaHUE.

Tema 7.7. Tpancnopr.

Tema 7.8. 302K.

HaunmenoBanue JMCUUILINHBI

«I/ICTOpI/IH XUMHIN

O0bém qucuuminnbl, 3E/ax.u.

3/108

COAEPKXAHHME JMCIUITJIMHBI

Paszneasnt

Tembl

Pasgen 1. Xumnueckue 3HaHUS B
JPEBHOCTH

Tema 1.1. Xumuyeckue 3HaHUS y TEPBOOBITHBIX JIIOJEH,
peMecieHHasi XuMusl B paboBIIaieIbuecKoM 001IecTBe

Tema 1.2. AHTUYHBIE HATYp(QUIOCOBCKUE YUEHUS, XUMHUS B
aumHucTHdYeckoM Erunre u /Ipesnem Pume

Paznen 2. AnxuMudecKuil
MEPUO PA3BUTUS XUMHUH

Tema 2.1. Anxumudeckuil nepuoj pa3BUTUS XUMUM: apaOcKast
anxumus, anxumus B 3anagHoi EBpone

Tema 2.2. Orioxa TEXHUYECKOM XMMUU U HaTPOXUMUU: M0Xa
Bo3spoxnenuss u €€ BIMSAHUE Ha pa3sBUTHE XUMUH,
MaTPOXHUMHMsI, pa3BUTHE TEXHUYECKOW XUMHUHU B 16-17 Bekax

Paszpnen 3. Dnoxa teopun
¢oructona

Tewma 3.1. PazButne ecrecTBO3HaHUs BO BTOPOM MOJIOBHHE 17
BEKa, TPEJICTABICHHSI O TOPEHUH U JIBIXaHUU

Tewma 3.2. Teopust iioructona, Kpuzuc Teopun (HIOTUCTOHA,
pa3BUTHE THEBMATUYECKOW XUMUU

Pa3nen 4. Xumnueckas
PEBOTIOLUS

Tema 4.1. PaGotrsl A. JlaBya3be M KHUCIOPOJHas TEOPHS
TOpEeHUs

Tema 4.2. Pazputue xumumn Ha pyOexe 18 u 19 cromerui,
CTEXMOMETpUsl, TEOPUsI XUMHUUECKOr0 cpoacTBa beproiuie




HanmeHnoBanue JMCUUILINHBI

«Hcropus xumun»

O0béM mucumIMHLL, 3E/ak.4.

3/108

COJAEPKAHUE JMCIUIIJIMHBI

Pa3gennl TeMmbl
Pazpen 5. Xumunueckas Tema 5.1. JI. JIanbTOH U €r0 aTOMHOE YUY€HHUE
aTOMHCTHKA Tema 5.2. DkcniepuMeHTaIbHbIE UCCIIEI0BAHUS U OTKPBITHUS B

XUMUKM B Hauane 19 Beka U JanbpHeIee pa3BUTHE
XMMHYECKON aTOMUCTUKHU

Paznen 6. [lepronnueckuii
3akoH /.M. MeHneneeBa

Tema 6.1. Knaccudukarus 1 cucreMaTu3ans XUMHYECKUX
3JIEMEHTOB JI0 OTKPBITHS MEPUOIUUECKOr0 3aKOHA, OTKPHITHE
MIEPUOJIMYECKOT0 3aKOHA U €r0 TOP)KECTBO

Paznen 7. Teopust XuMu4eCcKkoro
CTPOCHUS

Tema 7.1. Pa3Burue 1pencTaBICHUMM O  CTapeHUH
OpPraHUYECKUX COEJAMHEHHH, TeOpHsl XUMUYECKOTr0 CTPOEHUS
A.M. BytnepoBa, 60pb0a 3a mpu3HaHHE TEOPUH, CTEPEOXUMHUSI

Pa3zpnen 8. Ucropuueckue stanel | Tema 8.1. OCHOBHbIE MCTOPUYECKHE JTalbl pPa3BUTHUSA
pPa3BUTHUSA Pa3/IEJIOB XUMHUH HEOPraHU4eCKOU XUMHUU
Tema 8.2. OCHOBHBIE HCTOPHUYECKHE HTalbl PA3BUTUS
OPraHNu4eCKOr XUMHH
Tema 8.3. OCHOBHBIE HCTOPUYECKHE HTalbl PA3BUTUS
(bu3HYECKOl ¥ KOJUIOUJHON XUMHUHU
Paznen 9. Uctopuueckue Tema 9.1. Ilpou3BoacTBO KpacuTelaed, MHOBEPXHOCTHO-
aCIeKThl PA3BUTHS XUMHUECKOW |aKTHMBHBIX  BEIIECTB,  BO3HUKHOBEHHME  IPOU3BOJACTBA
MPOMBIIUIEHHOCTH CBS3aHHOTO a30Ta, CHUHTETUYECKHe (apMaleBTUYECKUe
mpenaparbl, B3pbIBYATBIE U OTPABJISIIONIME  BEIIECTBA,
nepepaboTtka HehpTH HW  HEPTEXUMHUUYCCKUM  CHHTE3,
CHHTETUYECKUE KAydyKd ¢ T[OJUMEPHBbIE MaTepHaIbI,

HCKYCCTBCHHBIC U CHHTCTHYCCKHUC BOJIOKHA

Paznen 10. CoBpemeHHBIE
TPEHbl Pa3BUTUS XUMHUECKON
IPOMBINIIEHHOCTH B 21 Beke

Tema 10.1. Hanyuime 1ocTynHble TEXHOJIOTHH, BOAOPOIHAS
JHEPIeTHKA, 3eJIeHas XUMUS

Tema 10.2. TexHoNIOTUU BbIIENEHUS, TPAHCIIOPTUPOBAHUS U
XpaHeHusl AMOKCHJA yriiepoaa

HaumeHoBaHue TUCHUIIINHBI

«CTpoeHHEe BEIIECTBAY

O0bém qucoumannel, 3E/ax.g.

3/108

COAEPKAHHUE JMCIUIIJIMHBI

Paszneasnl

Tembl

Pazpnen 1. DHepreruueckoe
COCTOSIHHE U JIBDKEHHE aTOMOB
1 MOJIEKYJL.

Tema 1.1. TIlpeoOpa3zoBaHue [EKapTOBBIX KOOpAWHAT B
MOJISIpHBIE U chepudecKre. DIEMEHThI TEOPUU BEPOSITHOCTH.
DOneMeHThl ~ KOMOMHATOPUKH.  3aKOH  paclpeaeieHHs
CIy4YalHBIX BEJIMYHH.

Tema 1.2. KBanToBO-MexaHHYecKOe OOOCHOBAaHUE TEOPUHU
cTpoeHus: aroma. BonHoBas ¢yHKuus. Pemenue ypaBHEHUS
Ipennnrepa. MHOr0O3J€KTpOHHBIE aTOMBI. BeIpoXkaeHue
ypoBHe#. Db dext 3eemana. Iddext [Tapka.

Tema 1.3. KBantoBo-MexaHHUecKOe OOOCHOBAaHUE TEOPUHU
CTPOCHHUSI MOJIEKYJI M XUMHUYECKOW cBsizu. [IpubmmxeHue
bopna — Onmnmnenreiimepa. AnuadaTuueckoe MpHOIMKEHHE.
Bapuanwonnsiii npunnumn. Crnoco0 JTUHEHHBIX KOMOWHAITUH.
Meton MONeKylnspHBIX opbOutaneil. MeTonq BaleHTHBIX
CBsI3€H. DJEKTPOHHOE COCTOSIHHE MOJIEKYJ. OIJIEKTPOHHbIE
TepMbl MoJIeKyJ1. ['eomeTpuueckas KOHPUrypamus MOJIeKYJIbl




HaumeHnoBanmne JUCIUIINHEBI

«CTtpoeHue BeliecTBay

O0BEéM qucHUILINHEBL, 3E/aK 4.

3/108

COJAEPKAHUE JMCIUIIJIMHBI

Pa3gennl

TeMmbl

Tema 1.4. BpamarenbHoe aBM)KEeHHE MOjeKyl. Pemenue
ypaBHenus  Hlpenunrepa [y KECTKOro  poTaTopa.
Beipaxkenue [ dHEpruM BpallaTEIbHOIO JBUKEHHS B
3aBHCUMOCTH OT F€OMETpUUYECKON KOH(PUTypaluy MOJIEKYJIbI.
TeopeMa O NPOU3BCACHNHU TI'TaBHBIX LCHTPAJIbHBIX MOMCHTOB
UHEepLUU

Tema 1.5.  KonebarenbHoe  ABUXKEHUE  MOJEKYII.
KonebartenbHo-BpalaTeibHbIE JBUKEHUS MOJIEKYJI.
VYpasnenue lIpeaunrepa ajist 0THOMEPHOTO TAPMOHUYECKOTO
OCLHWILIATOpPA. ODHEpPrusi aHrapMOHUYHOIO  OCLHMJUISATOpA.
Oyukiuss  Mopze.  CuioBasg  NOCTOSHHasg.  DHEpPrus
kojebarenbHOro portatopa. IlpaBmino orbopa. Dopmbl
KoJie0aHuH.

Tewma 1.6. MarHuTHBIC U 3JIEKTPUYECKHE CBONCTBA MOJIEKYJI

Pa3nen 2. Beenenue B
CTaTUCTHUYECKYIO (DU3HKY.
OCHOBBI K1aCCHYECKOH
TEPMOJAMHAMUKHI U KBAHTOBO-
MeXaHHYeCKast MOJIENb
BenecTBa. CTaTHCTHYECKOE
OITHCAHHE UIeaIbHBIX Ta30B

Tema 2.1. Jlunamuueckas ¥ CTaTUCTUYECKAst 3aKOHOMEPHOCTb.
@da3oBoe MPOCTPAHCTBO, aHCaMONb cucTeM, (QyHKIUSA
pacripenienienust B Ga3oBoM mpocTpaHcTBe. CTaTUCTHUYECKOE
paBHOBecue W Quiyktyanun.  Merox — Bombivana.
TepMonnHaMuyeckass BEPOSTHOCTb. 3aKOH pPACHpEneIcHUs
bonbimana. Pacnpenenenne MakcBemia — bonpliMaHa u
pacripenienenue MakcBesia. PelieHne HEKOTOpBIX 3aj1ad C
MIOMOLIBIO pacnpesneneHusi MakcaenJa.

Tema 2.2. Meron Iub66ca. CaoiictBa  yHKIUU
pacnipenenenus. Kanonumdeckoe pacnpeneneHue [mb66ca.
Cratuctuyueckas TeMIeparypa. ®da30BbIl u
KOH(UTYpAITMOHHBIM HWHTErpaidbl. KBaHTOBO-MeXaHWYECKas
MOJIETIb BEIIECTBA B CTATUCTHYECKOW (PU3UKE: ONpeaereHue
MHUKPOCOCTOSIHHI, HEPA3ITNIMMOCTh YaCTHII, SIUHUIA 00beMa
($azoBoro mpocTpaHcTBa, 4uCIO cocTtosHuK. Cymma 1o
COCTOSIHUSIM.

Tema 2.3. bonblioe KaHOHMYECKOE paclpeeieHue.
MOJ'IeKy.]'IflpHO-KI/IHeTI/I‘-ICCKaSI HUHTCpIpCTalus
TEPMOJIMHAMHYECKUX CBOMCTB MakpocUCTeM. BripaxeHue
TEPMOJIMHAMUYECKUX (DYHKITHI Ye€pE3 CYMMBI 110 COCTOSTHUSIM.
CrarucTrueckoe ONnMcaHue naealbHbIX Ta30B.

Pasxen 3. PeanbHbie ra3el.
Kunkoctu. TBepabie Tena

Tema 3.1. MexMonekynIspHble CHJIbBI W  TOTEHIHAT
MEXMOJIEKYJIIPHOTO  B3aUMOJAEWUCTBUA. PeanbpHble  rasbl.
Mogens peansHOro rasza Ban-nep-Baanbca. BupuanbHoe
ypaBHeHUE cocTosiHUSA. CTaTUCTUUECKU pacueT BUPHAIBHBIX
K02 (D PUIMEHTOB. OyHKIMSA Maiiepa. Paznoxenue
KOH(UTypaIllMOHHOTO HHTErpaja IO CBS3aHHBIM TPYIIIaM.
I'pynmoBoit  mHTerpan. CratucTuueckass HHTEpIpETanus
ypaBHeHus1 Ban-nep-Baanbca.

Tema 3.2. O030p Teopuil KUAKOCTH. MeToa MONEKYISIPHBIX
¢byHkuMi pacrpeneneHus. BumoBsle U ponoBble (QyHKUIUHU
pacnpenenenus. PaauanbHas GYHKIOUS — pacmpelieeHus.
TepMuueckoe M KaJOpPUUECKOE YpPaBHEHHUS COCTOSIHMS.
Uucnennblii 3xciepuMedT. Meton Monte-Kapio




HaumeHnoBanmne JUCIUIINHEBI

«CTtpoeHue BeliecTBay

O0BEéM qucHUILINHEBL, 3E/aK 4.

3/108

COJAEPKAHUE JMCIUIIJIMHBI

Pa3gennl TeMmbl
Tema 3.3. OOmme cBoiicTBa TBepabX Ten. WieanbHbBIN
Kpuctayl.  Hapymenuss  reoMeTpu4eckod  CTPYKTYpBI;
Toueunsle e ekTrl o LoTrTku 1 no dpeHkento, IpUMecHbIE
nedexrsl.  Jucnokamuu.  I'eomerpuueckas — CTpyKTypa
IIOBEPXHOCTU PEaIbHOr0 KpUCTa/uia. TersyoBble KoyieOaHMs
KpUCTAJIIOB.  TeIIoeMKOCTb,  CTaTUCTUYECKHE  TEOPUU

TEIIOEMKOCTH: KJIACCHYECKAas MOJCIb, MOJICIIM DHHINTCHHA 1
JleGast. Di1eKTpOHHBIE COCTOSHUS B TBEPIBIX TesaxX. BosHoBbIE
¢ynkuun brnoxa. DHepreruueckue 30Hb1. [loHsATHE 0 30HHOM
TEOPUU METAIUIOB, NOJYIPOBOJIHUKOB U IUIJICKTPUKOB.

HaumeHoBaHNe TUCHUIIINHBI

«OCHOBBI KBAHTOBOH XUMHNY

O0bEM qUCHUILINHEBL, 3E/aK 4.

4/144

COAEPKAHUE JMCIUIIJIMHBI

Pasznennl Tembl
Paspnen 1. Beenenue Beenenue B kypc «KBaHTOBas MEXaHUKA.
Pazgen 2. Tema 1.1. Kimaccnueckas MexaHMKa, €€ OCHOBHBIEC ITOHSITHS.

Knaccuaeckas MexaHmKa, Kak
OCHOBA JIJIs1 U3YUYEHUs
KBAHTOBOU MEXaHUKU

3akonbl Hprotona. Ilpunuun ortHocurensHocTH [amunes,
CUCTEMBI KOOPAMHAT, 33/1a4a O KHHETUYECKON YHEPIUH JIBYX
macc. Bpamenue TBepmoro Ttena. IlenTtp wmHepuum
MEXaHUYECKON cucTteMbl. JKECTKHMI pOTaTop, MOMEHTHI
WHEPLUH, JIEMEHTHI TEOPUHU IPYIIIL.

Tema 1.2. TlpuHnun HauMeHbIIETO ACUCTBUSA. DyHKIMS
Jlarpamxa.  VYpaBHenus  Jlarpamxka.  KanoHumueckue
ypaBHEeHHs ['amMuibTOHA. 3aKOHBI COXPAHEHUs, MHTETPAJIbI
JIBUXKEHUS. 3aKOHBl COXPAaHEHUS HHEPruM, HMIIyJIbca H
MOMEHTAa  HUMIyJbca.  |'apMOHHMYECKHMH  OCLUIUIATOP
(KJI1acCUYECKOE pelieHune).

Pasznen 2.
KBanrToBas MmexaHuka

Tewma 2.1. TToHsiTHE O KOPITYCKYJISIPHO-BOITHOBOM Jyallu3MeE,
runoresa Jlyun ne bpoins, oneitsl J[oBuccoHa u Jl>xepmepa.
Craructuueckoe TosikoBaHHWe BOJH e bpoiins. Ilonstue
uzMepenuss no H. bopy u ponp mpubopa B KBaHTOBOIA
mexanuke. [lpuHnun Heompenenennoctu B. T'eitzen0Oepra,
ero ¢usnueckuit cmeica. [IpuHuun nomonuutensHocTH H.
bopa.

Tema 2.2. BonHoBast (hyHKIHMSI CHUCTEMBbI, ee (hU3HMUECKUI
cMmbici. [IpuHnmn cynepnozunuu. OnepaTtopbl KBaHTOBOM
MEXaHMKM M UX OCHOBHbIE cBoiicTBa. CiiokeHHUE H

yMHOXKeHue omepaTopoB. IloHATHe 0 KOMMyTaTropax.
VYpaBuenue Illpenunrepa, 3aBucsliee OT  BpPEMEHH.
CranuoHapHble COCTOSIHMSI M CTAallMOHAPHOE YpaBHEHHE
[lIpeauHrepa.

Tema 2.3, MoMeHT  wuMIOyJbca  MHKPOYACTHUIBI,
KOMMYTAllUOHHBIE COOTHOIIEHHS A €ro KOMIIOHEHT H
KBajZjpaTa MOMEHTa ummyinbca. CHOUH  3JIEKTpOHA.

CoOCTBEHHBIC 3HAYCHUS KBaJpaTa orecparopa CIIMHA M HX




HaumeHnoBanmne JUCIUIINHEBI

«OCHOBBI KBAHTOBOH XHMHI

O0BEéM qucHUILINHEBL, 3E/aK 4.
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COJAEPKAHUE JMCIUIIJIMHBI

Pa3nennl

Tembl

POJIb B OIPEICIEHU KaueCTBa BOJHOBBIX (QyHKIHA. CXeMbl
cinoxxenus MoMeHToB Paccen — Caynjepca u J-j CBA3M.

Tema 2.4. KgantoBwlii ocuwuistop. IlpuHnmnuansHoe
OTJINYME OT KJIACCHYECKOTr0 rapMOHUYECKOTO OCLMILIATOPA,
SHEprus HyJeBbIX KosneOanwil. TyHHenbHBIH 3¢ dekT, ero
MapaJiOKCaIbHOCTbD. Yacruna B OJIHOMEPHOM
MOTCHIIUAIIBHOM SIIMKe. JIBMXKEHHUE CBOOOJHOW YaCTHUIIBI.
Kectkuit poratop. YpaBuenue lllpenunrepa mis aroma
Bogopoaa. Teopust Bosmyienuil Pases — lllpenunrepa.

Pasgen 3.
KBanToBas xumus

Tema 4.1. [Ipubnmxenue bopna-Onnenreiimepa.
Bapuanonnpelii MeTox W BapHAMOHHBIA  MPUHIIMIL.
OpHOdNIEKTpOHHOE TpuOIMKeHne.  BomHoBas (QyHKIus
MHOTODJIEKTPOHHOM ~ CHUCTEMBI B OJHOAJIEKTPOHHOM
PUOJIMKEHHUU.

Tema 4.2. CpenHsis dHEpruss B  OJHODJIEKTPOHHOM
npubmkennn. YpaBHeHus Xaptpu u  Xaptpu-®oxa.
VYpapuenuss Xaptpu-doka a8 3aMKHYTBHIX 00O0JIOYEK.
JIuHelHbI BapualMOHHBIA METOJ. YpaBHEHUs XapTpu-
®doka-PyraaHa.

HaumeHoBaHNe TUCHUILIINHBI

«Kommongnasa xuMus»

O0bém qucuumiannel, 3E/ak.u.

5/180

COAEPKAHUE JMCIUIIJIMHBI

Pasznennt

Tempbl

Pazgen 1.

Bgenenue.

PazButue 3HaHMi 0
KOJUJTOUTHO-TUCIIEPCHBIX
CHCTEMax

Tema 1.1. Onpenenenue, OCHOBHbIE 33J1a4l M HANPABIICHUS
KOJJIOUJIHON XUMHUHU.

Tema 1.2. Ilowdatne 0  JUCIEPCHBIX  CHUCTEMax.
Knaccudukanum gucrnepcHbIX CHUCTEM TIO  Pa3IUYHBIM
npu3HakaM. Kiaccudukariy moBepXHOCTHBIX SIBICHUH.

Tema 1.3. JIucriepCHBIX CHCTEMBI B IPUPOJIC U UX 3HAUCHHE.

Pa3nen 2. [loBepxHOCTHBIE
SBJICHUS U UX BIMSHUE HA
CBOMCTBA JUCIIEPCUI

Tema 2.1. IloBepxHOCTHas SHEpPrus U TMOBEPXHOCTHOE
HaTsDKEHUE Ha TpaHuIax pasnena das. AxcopOuus. aare3us,
cmMauuBaHue U pactekaHus. OcHOBbI QuoTamuu —
paszerieHne JUCIEPCHBIX (a3.

Tema 2.2. TloBepxHocTHO-akTUBHBIE (I[AB) 1 MHaKTUBHBIE
Beulectsa. [lonsrue o ruapodunbHO-TMNIOGUILHOM OanaHce
mouiekybl ITAB. Yucna I'JIB..

Tema 2.3. OcoOeHHOCTH aacopOIMU MOJIEKYJ W MOHOB W3
pacTBOpOB  Ha  TBepaoil  moBepxHocTH.  M30Tepma
MOJIEKYJISIPHOM aJCOPOITMHU C KOHCTAaHTOW oOMeHa. IOHHTHL.

Paznen 3.
[TonyueHnue KOIIOUTHBIX
CHUCTEM U UX CTpoeHI/Ie

Tema 3.1. YcnoBus u MeTOABI MOJMYYEHHS TUCHEPCHBIX
cucteM. TepMOAMHAMUKA IUCIIEPCHBIX CUCTEM.

Tema 3.2. DHepreTMka METOJOB JAWCIEPTUPOBAHUA. U
KoHzeHcauuu. Kputnueckuit pasmep HoBOH (azbl. DddekT
Pebunnepa. Meron nentuzanuu. [IpaBuio ocaaka.
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COJAEPKAHUE JMCIUIIJIMHBI

Pa3gennl

TeMBI

Tema 3.3. Ctpoenue Mutesis rupodoOHOTO 305181, Popmyra
muneuibl. Bimsnue pH cpenbl Ha 3apsia  KOJUIOUIHOU
YaCTHIIEL.

Paznen 4. MosnekynsipHo-
KMHETUYECKUE U ONITHYECKUE
CBOMCTBA JUCHEPCHBIX CUCTEM

Tema 4.1. OOUTHOCTh MOJEKYISAPHO-KUHETHIECKUX CBOWUCTB
pacTBOPOB U JUCHEPCHBIX cUCTeM. OCMOTHYECKOE TaBICHHE
KOJUIOMJIHBIX pPacTBOpOB. MeMOpaHHBIE MpOIECCHl U HX
MIPaKTUYECKOE 3HAUCHHUE.

Tema 4.2. Kunernueckas YCTOMYHUBOCTD
CBOOOIHOIUCTIEPCHBIX CHCTEM. CenumeHTarusi.
CenumenTanonHo-1up(Hy3MOHHOE paBHOBecHE. B3Becw.
['uncomeTpuyecKuil 3aK0H.

Tema 4.3. Ontuueckue cBoiicTBa. BiusiHue pazmepa u popmbl
YacTHI] HAa ONTHYECKUE CBOMCTBA KOJUIOMJHBIX PacTBOPOB.
OnTuyecKkre METO bl HCCIICIOBAHUS TUCTIEPCHUH.

Paznen 5. Dnexkrpoxumus
JCTIEPCHBIX CUCTEM

Tema 5.1. Bo3HUKHOBEHHE JABOMHOIO JIEKTPUUYECKOTO CIIOS
(I2C) na rpanune ¢a3. YpaBHenue Jlunmnmana. Touka
HYJIEBOTO 3apsijia. DJICKTPOKAMWUISIPHBIE KPUBBIC.

Tema 5.2. PasButue npezacrasieHudt o crpoenun JIC.
N3oanextprudeckoe cocrosuue. Ilepesapsika MOBEPXHOCTH
YJaCTHIL ITPU BBCACHHUHU MOHOB U UI3MCHCHHUU pH

Tema 5.3. DJIEKTPOKMHETUYECKUE SIBJIECHUS U  HUX
MPAKTUYECKOE  3HA4YeHue. YpaBHEHUs  ['enbmrosbla-
CMOJTyXOBCKOTO.

Paznen 6.
Y CTOMUYMBOCTE U KOATYJISALIUSA
KOJJIOUJIHBIX CUCTEM

Tema 6.1. ®axkTOophl KHHETHYECKOW U arperaTUBHOM
YCTOMYMBOCTU JUCHEpCHbIX cucTteM. Koarymsanous u eé
3aKOHOMEPHOCTH.

Tema 6.2. Kuneruka xoarynsanuu. Teopust CMoiyX0BCKOTO.
Teopust Pykca. SBieHNE KOIIOMAHOMN 3aIUTHI.

Paznen 7.
JInounpHbBIE KOIIOHIBI

Tema 7.1. Munennoobpa3zoBanue B pactBopax [1AB.

Tema 7.2. OOmias XapakTepUCTUKa BBHICOKOMOJEKYIISIPHBIX
coenqunenuit (BMC). Knaccudpukanuu BMC. CpaBHeHue
cBoiicTB pactBopoB BMC u ruapodoO6HbIX 305€i.

Tema 7.3. Ocobennoctn uddy3un, OCMOTHUYECKOTO
nasieHust pactsopoB BMC. Bsskocts pactBopoB BMC.
Onrtuueckue cBoicTBa. Paccesinue cBera pacrBopamu BMC,
ypaBHeHue JlebGas. Meronbl onpeneneHuss MOJEKYISPHOTO
Beca BMC.

Tema 7.4. PacTBopsl NONMAAEKTPOIUTOB. M3035mekTprueckas
TOYKa OEJIKOB M METOAbl €€ ompenencHus. MemOpaHHOE
paBHOBecue [ ' u60ca-/lonnana. TepmoanHamMuKa U KHHETHUKA
HaOyXaHHUsI TOJIMMEPOB.

Pa3nen 8. CtpykrypupoBaHHbIE
CUCTEMBbI

Tema 8.1. IIpocTpaHCTBEHHBIE CTPYKTYpbl B JIUCIEPCHBIX
cucTemax — reqau rujipodobHbIx 305eil u pactBopos BMC.

Tema 8.2. MeTop! NOTY4YEeHUs JTU030JIei (IMYIIBCHIA, IEH) U
a’po3zosield, 0030p CBOMCTB, cTAOMIM3ALUS U pa3pylLIeHHE,
[IPAaKTUYECKOE 3HaueHue. TBepable IEHBI, a’3pO30JH,
MTOPOILKH.
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COJAEPKAHUE JMCIUIIJIMHBI

Pa3gennl

TeMBI

Tema 8.3. Hanoxumus — MeXAMCUMIIMHApHAs HayKa u
TexHosorun 21 Beka. 3HAUYECHHWE KOJUIOUMIHOU XHUMHUHM JUIA
HAHOXHMHH.

HanmeHnoBanue JMCHUILIHHBI

«BBICOKOMOJ'IGKy.TIHpHBIe COCOAUHCHUA»

O60bém qucuumiInnbl, 3E/ak.4.
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COJAEPKAHUE JTUCIUITJIMHBI

Pazaesnt Tembl
Tema 1.1. Otnuuue NOAMMEPOB OT HHU3KOMOJICKYJISIPHBIX
Paznen 1. Obuue BELIECTB, KiIaccu(UKalus  MOJUMEPOB, CTEPEOXUMUS,

MMpCACTAaBJICHHA O ITOJIUMEpPAX

MOJIEKYJIIPHO-MACCOBbIE XapaKTEPUCTUKU MIOJUMEPOB, BA3KO-
yIpyrue CBOMCTBA.

Tema 2.1. TepmoauHamuKa pacTBOPOB  MOJMMEPOB.
IM'mapoanHamuyeckrue CBOMCTBA pa30aBIECHHBIX PAaCTBOPOB
Paznen 2. PacTBOpBI OJIMMEPOB P p p p
nonuMepoB.  DpakiMOHUpPOBAHUE MOIUMEPOB. MeTombl
HCCIIEIOBaHMs pAaCTBOPOB MOJIMMEPOB.
Tema 3.1. Knaccudukanms u IIPUMEHEHNE
TMIOJIUAJIEKTPOJIUTOB. Tepmoannamuka acCTBOpOB
Paznen 3. IonuanekTpoauTsl p PMOZ P p
MOJIMANIEKTPOIUTOB.  KOoH(pOpMalmoHHBIE  MPEBPALICHUS

MAaKpPOMOJICKYJ ITOJIUIJICKTPOJIMUTOB.

Tema 4.1. AMopdHBIE TOTUMEPHI, UX CTPYKTYypa U (PHU3HUKO-

Pa3znen 4. Ctpykrypa u MexaHudeckoe rmoBeAeHue. CTEKJIOBaHHWE  IOJHUMEPOB.
MEXaHUYECKHE CBOMCTBA Bsskorekyuee cocrostHue mnonumepoB. [lnmactuduxarms
MOJIUMEPOB nonumepoB.  Kpucramnnueckue mnonumepsl. [IpouHocTh
MOJIMMEPOB.
Tema 5.1. PaagukanpHas W HOHHAsg TMOJUMEPHU3ALINS;
3JIEMEHTApHBbIE  PEaKIUH, KHHETUKA  IOJUMEpPU3aLHH,
Paznen 5. Ilonmumepuzanus katanuzaTopbl. Cononumepuzauus. [lonmmepuszanus ¢
pacKpbITHEM HUKJIA. «Kuas» u TICEBJIOKUBAs
MOJIMMEpU3aLIHSL.

Pa3nen 6. Ilonukonaencanus

Tema 6.1. Tunbl NONMKOHAEHCAIIMOHHBIX MOJIUMEPOB U UX
cBoiicTBa. KMHETHKA MOMKOHIEHCALINH.

Paznen 7. Xumnueckue
MpeBpalleHHs TTOJMMEPOB

Tema 7.1. ITonumepaHamoruyHbIe peaxknuu.
BrytpuMonexyspHbie IIPEBPAILCHMUS. CuiuBanue
nonumepoB. CHHTE3 OIOK- M TPUBUTHIX COMNOJIMMEPOB.

JlecTpyKIust NoJIMMEpOB.

HaunmeHoBanue JMCUUILINHBI

«KOMHLIOTepHLIC TCXHOJIOI'MH B XUMUH»

O0bém qucuunmiannbl, 3E/ax 4.
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COJAEPKAHME JUCHUIIJIMHBI

Pasznennl

Tembl

Pazgen 1.

TeopeTnyeckre OCHOBBI
KOMITBIOTEPHBIX TEXHOJIOTUM B
XUMUHU.

Tema 1.1. KomnbroTepHbIE TEXHOJIOTHN.
O0630p MPOTPpaMMHBIX CPEICTB, MPUMEHSIEMBIX B XUMUHU.
O0630p HuccrenoBaTeNbCKUX 3a/ad, PelaeMbIX C MOMOIIbIO




HanmeHnoBanue JMCUUILINHbBI

«KOMHBIOTepHBIG TCXHOJIOI'MH B XUMHUH»

O0béM qucumIMHLL, 3E/aKk.4.

2[72

COJAEPKAHUE JUCHUIIJIMHBI

Pa3nennl TeMmbl
MEPCOHANBHBIX ~ KOMIBIOTEPOB M  OCHOBHBIX I1aKETOB
MIPOrPaMMHOTO 00ECIICUEHUS ISl UX PEIICHHUS.

Paznen 2. Tema 2.1. IIporpamma MS Excel. dopmarupoBanue

Tabnu4HbIE POIIECCOPHI. COJICP’)KUMOTO  slYeeK. YTpaBlieHWE JIMCTAMH  KHUTH.
[loctpoeHne  muarpamm. HTOroBbie  BBIYHCIICHUS.

Hcnosib30BaHuE HAJICTPOEK.

Tewma 2.2. [Ipunoxenue Access makera MS Office: coznanue
1 pabota ¢ 6a3amu TaHHBIX

Tema 2.3. Ilaker Origin: aHamu3 H

OKCIICPUMCHTAJIbHBIX JaHHBIX.

BU3yaJIN3alusl

Tema 2.4. VYinopaBneHwe nmakeTaMd W aBTOMaTU3alus
onepanuii ¢ nomoiipio VBA

Pasznen 3.
KoMIibroTepHbIe Ipe3eHTALNH.

Tewma 3.1. OcHoBBI paboThI ¢ ipHIIIOkeHHEeM Microsoft Power
Point. Ilpuembl u MeToABl pa3MenieHus TpadUuIecKuX
JJIEeMEHTOB Ha crlaiimax mpeseHTanmii. OdopmieHue
npe3eHTanmu. [IoAroToBKa U IEMOHCTpAIUS TPE3CHTALIHH.

Tewma 3.2. O630p NpUIIOKEHUN JJIs1 CO3AAHUS TPE3ECHTAIIUI

Paznen 4.
NudopmannoHHble CUCTEMBI H
0a3bl JaHHBIX.

Tema 4.1. ITouck Hay4HO-TEXHUYECKOM UH(OPMALINU B CETH
Hutepner.

Tema 4.2. Cucremsl ynpasieHus OuOmuorpaduIecKuMu
6azamu naHHbIx Reference Manager, EndNote, Mendeley u
ap. Co3anue W MCMOIB30BaHNE TIEPCOHAIBHON KOJUICKITHH
O6ubnuorpaguIecKix CCbUIOK

Pa3znen 5.
ITporpammusii naker Chem
Office.

Tema 5.1. Cuctemsl a1 rpaUIecKOro BBOJAA U PUCOBAHUS
xumudeckux crpykryp Chem Draw. 3HakoMcTBO ¢
nporpaMmMubiM  maketoM  ChemOffice.  Xumuueckuii
penaktop Chem Draw

Tema 5.2. ChemDraw. 3anuch cxembl peakiuu ¢ yKazaHUEM
PEaKIMOHHBIX LIEHTPOB

Tema 5.3. Hyper Chem. IloctpoeHue u pemakTupoBaHue
Monekys. Co3anue HebosbIMx Mosekyna B 2D u 3D.

Tema 5.4. MuHanmu3anys SHEpPruu CUCTEMBI.
MogenupoBaHue JUHAMUKHU U COCTOSIHUSL PAaBHOBECHSL.

HanmeHnoBanue JMCUUILINHBI

«Kpucrammoxumus 1 OCHOBBI pEHTTEHOCTPYKTYPHOTO
aHaIn3a»

O0bém qucunmannel, 3E/ak. 1. [5/180
COJAEPKAHUME JTUCIUITJIMHBI
Pa3nesibl Tembl
Pazpen 1. Cummerpus wu|Tema 1.1. IloHsaTHe O KpHCTAJUIMYECKOM BEIIECTBE.

Mophoorus KpucTasia

Kpucramnoxumust 1 ee CBsI3b C JIPYTMMH HayKaMH. 3aKOH
nocrostHcTBa  yriioB. ['onmometpusi. Crepeorpaduueckue
MIPOEKIINN KPUCTAJUIOB.
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COJAEPKAHUE JTUCIUITJIMHBI

Pa3gennl

Tempbl

Tema 1.2. Cerka Bynwsda. 3akon
OTHOLIEHUH napaMeTpoB. CUMBOJIBI IpaHeH.

palnOHAJIbHOCTH

Tema 1.3. CummeTpusi KpUCTATUIMYECKUX MHOTOTPAHHHUKOB.
32 TOYeuHble IPyIIIbl CHMMETPUH

Tema 1.4. CuHroHuu, KaTeropum M TOUEYHBIE TI'PYIIIIbI
cumMerpun. Ilpocteie GopMbl M KOMOMHAIMU. YCTaHOBKA
KpuctauioB. PeanpHbie  Qgopmbl.  PeanbHble  Gopmbl
IPUPOJHBIX U MUCKYCCTBEHHBIX KPUCTAJIJIOB

Paznen 2.
Yuenne o

CTPYKTYypax

KPpUCTAJIUNIMICCKUX

Tema 2.1. [lonatue npocTpaHCTBEHHON (KPUCTAIIMUECKOMN)
pemeTku. Y3en, y3J0BOM psj, y3J0Bas CETKa, Yy3JI0oBas
pewierka. TpaHcasius. DneMeHTapHas sueika.

Tewma 2.2. YetblpHaaLaTh TUIIOB TPOCTPAHCTBEHHBIX PELIETOK
BpaBs. Hekchl 1 CUMBOJIBI Y3JI0B, Y3JI0BBIX PSI0B, Y3JIOBBIX
cetok. Kpucrainmuueckas pemerka M KpUCTaLIMYECKast

CTPYKTypa

Tema 2.3. Cummerpust B KpUCTAJIMYECKOM HPOCTPAHCTBE.
DennopoBckHe (IPOCTPAHCTBEHHBIE) TPYIIIBI CUMMETPUU

Tema 2.4. IlpaBunbHbIE CHCTEMBI SKBUBAJICHTHBIX TOYEK.
[Momcuer umcna  QOPMYNBHBIX  €IWHUIl B  SYCHKE.
KoopauHanimoHHOE 4MCI0O M KOOPAMHALMOHHBIM IOJUAAP
(MHOTrOrpaHHUK). Terpa- U OKTa’APUUYECKUE ITYCTOTHI

Tema  2.5. IlnorHeilmine  1mApoBblE  YHNAKOBKHU
reKkcaroHasibHas U Kyonueckas. CTpyKTypHbIE THIIbI

Paznen 3.
OCHOBBI PEHTTEHOCTPYKTYPHOTO
aHaJIM3a

Tema 3.1. PentrenoBckue ayuu. Judpakius peHTTeHOBCKUX
aydyed. HMHAEKCHI  y3J0BBIX CETOK. MEKIUIOCKOCTHBIE
paccTosiHus

Tema 3.2. VpaBuenue Jlays. VYpaBHenue Bynbga-bparra.
Mertoapl peHTTeHOoTrpaduu.

Tema 3.3. Pentreno¢azoBslii aHAIH3.

Paznen 4. Tema 4.1 ITonumopdusM, pazauuHble THIBI MOIUMOPHU3MA.
[Tonmumopdusm. M3omoppusm  |CtpykTypHas  KiacCUPHUKalUs THUIOB  MOJIMMOPQU3MA.
Nzomopduzm U U30CTPYKTYPHOCTb. N3omopduoe
3amenieHne. YcioBus uzomopduszma. Yciosue B.M.
lonpammMuTa. M30- u rerepousoMoppusM. CBEpXCTPYKTYPHI
Paznen 5. Xumunueckasa cBsizb u|Tema 5.1. Meranmauyeckas CBsI3b B KpHUCTaUIax.
KpUCTAJITIMYECKasi CTPYKTypa Mertannnueckast cBsi3b. OCHOBHBIE CTPYKTYPHBIE THIIbI
METaJJIOB: MeAb, MarHuii, anbga-xkenezo. Ilpumenenue

TEOpPUM IIAPOBOM IUIOTHEHIIEH YIIAKOBKM I OIMCAHUSA
CTPYKTYp. AHOMaJIbHbIE METaJUINYeCKue CTPYKTypbl. CBA3b
KPUCTAJUIMYECKON CTPYKTYpPbl METAJUIOB C UX (U3NYECKUMHU
corictBamMu. CraBbl. MHTepMeTauIMU4EeCKUE COEAMHEHUS.
Knaccudukanus KPUCTAIIINYECKUX CTPYKTYp
MHTEPMETAJUINYECKUX COEIMHEHUN M cIraBoB. CHCTEMBI C
9BTEKTUKON. TBepapie pacTBOpbl. OrpaHUUYEHHBIE TBEPAbBIE
pacTBOPBL.
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COJAEPKAHUE JTUCIUITJIMHBI

Pasznenasnt

Tempbl

Tema 5.2. HMoHHas cBsi3b B KpucTayiax. VoHHas CBA3b.
OHeprusg  HOHHBIX  CTpyKTyp. Ilpumenenue  Teopuu
IJIOTHEMIIMX IIAPOBBIX YNAKOBOK JJIsi ONMCAHUS HOHHBIX
ctpykryp. IlpaBuno  Ilommnra.  HMonHblE  paauycChl.
3aBUCUMOCTh MEXAY COOTHOLLIEHUEM HOHHBIX PaJUyCOB U U
KOOpPJAMHALIMOHHBIM YHCIIOM, IIpaBUIIO Marnyca.
[lonspuzauus HOHOB, €€ BIHUSIHUE Ha MEXATOMHBIE
paccTosiHUSA U KOOPAMHALIUIO.

OcHOBHbIE ~ CTPYKTYpHBIE€  THUIBI ~ OWHAPHBIX  HMOHHBIX
coequHeHnil. CTPYKTypbl JABOWHBIX OKHCIIOB M JBOMHBIX
raJOreHu0B.

CTpyKTypHBIE THIIBI UINHHEIU, IEPOBCKUTA, MNHPOXJIOpA.
Oco0eHHOCTH CTPYKTYpP CO CIOXKHBIMU HOHAMH. CTPYKTYpbI
HUTPATOB, KapOOHATOB, CyjibdaroB. Kpucrammoxumus
cuIMKaToB. CTPYKTYpbl KPUCTAJUIOTHAPATOB

Tema 5.3. KoBasentHas cBs3p B Kpucramiax. [lpupona
KOBQJICHTHOW CBSI3U. OHEpPruM cBsizeil. JIauHBI CBs3el,
BAJICHTHBIE YIJIBL. KoBanentusie paguycel.
KoopauHaiimoHHoe 4YHCIO B KOBAJIEHTHBIX CTPYKTypax.
TunudHbie KOBAJIGHTHBIC CTPYKTYpHI: aiama3, Tpadwur.
Kyb6uueckuii v rekcaroHaJIbHbII HUTpHUA Oopa U T.II

Tema 5.4. Ban-nep-BaanbcoBble U BOJOPOJHBIE CBSI3U B
KpHUCTaJlIax.

[Ipupona BaH-nep-BaaIbCOBOM CBsI3U. BomopoaHas cBA3b, ee
0COOEHHOCTH. DHEPruM BaH-Jep-BaallbCOBOM U BOJOPOTHOMN
cBsi3eil. Ban-nep-BaanbcoBbie (MEKMOJIEKYIISPHBIE) PaIUYChI.
MounekynspHble CTPYKTYPBI. MounekynsipHble
KPHUCTAJUIMYECKUE CTPYKTYpPBl MPOCTHIX BemecTs. [IpuHiummn
IUIOTHEHIIEH YMAKOBKM B MOJIEKYJISPHBIX KPHUCTAJUIAX.
[ToHsATHS O AMTOJBHBIX CTPYKTYpax. JKuaKnue KpucTauibl

Pa3znen 6. ®usuko-xuMudeckKue
CBOICTBA KPHUCTAJJIOB

Tema 6.1. OcoberHoCcTH MEXaHUYECKUX CBOWCTB
KPUCTAJUTHYECKUX TEIr: TBEPJOCTb, YIPYTOCTb.
[Ipe3035ekTpHuecTBO. [TMpo3IEeKTPHUYECTBO.

Tema 6.2. MarHuTHble CBOWCTBa KpHCTaLuIOB. ONTHYECKHE
CBOMCTBA KPUCTAILIOB.

Tema 6.3. MneansHble U peanbHble KpUcTaibl. JlegexTs! B
kpuctamiax. Todyeunble nedextol. Jlucmokanuu.

Tema 6.4. Kpucramioxumuueckne 3aKOHOMEPHOCTH B
nepuoanyeckoit cucreme J.M. Menpaeneena.




HaumeHnoBanmne JUCIUIINHBI

«Xpomatorpadusi»

O0BEéM qucHUILINHEBL, 3E/aK. 4.
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COJAEPKAHUME JUCHUIIJIMHBI

Pa3gennl TeMBI
Pazgen 1. Tema 1.1. Xpomatorpadus, xpomartorpaduyueckas 30Ha,
OcHOBHbIE TIOHATHUS U xpomarorpamMmma. OCHOBHBIE TTapaMeTPhl XPOMATOTPAMMBI:
KJIacCU(UKAIINN BpeMsi 1 00bEeM YIepKHBaHHS BENIECTBA, IIMPUHA MTHKA.

XpomatorpaduyecKkux METO/10B

Tema 1.2. Knaccudukamuu MeTon0B XpoMarorpaduu: mo
arperaTHOMY COCTOSTHHUIO ITO/IBUYKHOM M HETIOABIKHOU (a3,
110 MEXAHU3MY PA3IEIICHHUS], 10 TEXHUKE BBIITOJIHECHMS.

Pazpen 2.
PaBHOBecHast 1 HepaBHOBECHAs
xpomarorpadus

Tema 2.1. Teopusi paBHOBECHOI ra30BOi Xpomarorpadum,
ypaBHEHHE MaTepUantbHOTO Oananca. Teopust
HEPaBHOBECHOM ra30Boii Xxpomarorpaduu.

Tema 2.2. Teopus TeopeTnueckux Tapenok. Kunernueckas
teopust dppextuBHON U Dy3un. PakTOpsI, BIUSIOMIAE HA
3(PEKTUBHOCTD XpOMaTOrparuIecKoi KOJOHKH.

Tema  2.3. CenektuBHOCTH W 3(PPEKTHUBHOCTD
XpoMarorpaduyeckoro paszeiicHus. BiusHue pasinyHbIX
(hakTopoB Ha Y3PPEKTUBHOCTH pa3IcIICHUSI.

Tema 24. [IporpammupoBanue TEMIIEPaTypHI,
xpomarepMorpadus. Pacuer uncia TeopeTHuecKuX Tapeiok
U JUIMHBI KOJIOHKH, HEOOXOJUMBIX MJIs IOJIy4EHHUS
3aJJaHHOTO KPUTEPUs pa3pereHHms..

Paznen 3.
MeTtob1
BEIIECTB U
aHaJIU3 B XpoMaTorpapuu

UICHTH(PUKAITIN
KOJINYECTBEHHBII

Tema 3.1. Meroasl uACHTUGHUKAIMM  BEIIECTB B
xpomarorpaduu. Wuaekcel ynepxkuBanus KoBaua u ux
CBOMCTBA.

Tema 3.2. KonnuecTBeHHBIN XxpomaTorpaduueckuil aHamus.

Paznen 4.
I"azoBas xpomarorpadus

Tema 4.1. T'azoancop6imonnast (I'AX) u razoxuakocTHas
(I'’XX) xpomarorpadpunu. CopOeHTBI U  HOCUTEINH,
TpeboBaHus K HUM. [Ipoueccsl copbunu u pacnpeeneHus,
nexamme B ocHoBe ['AX m IKX. Cxema raszoBoro
xpomarorpada.

Tema 4.2. JlerekTopbl, HUX 4YYBCTBUTEIBHOCTb U

CeJIeKTUBHOCTh. O0acTu IMPUMCHCHUS.

HaumeHoBaHue TUCHUIIINHDBI

«OCHOBBI INEKTPOHHON U K0JIE0ATEIbHOM CIIEKTPOCKOIIMI

O0bém qucoumannel, 3E/ak.g.
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COAEPKAHHUE JMCIUIIJIMHBI

Pasnenl TeMbl
Pa3nen 1. Beenenue B Tema 1.1. CymHOCT, B3aUMOJEWUCTBUA H3IYUYECHHUS C
CIIEKTPOCKOITHIO BEILIECTBOM.
Tema 1.2. Cummerpus  MOJEKyJd, INPUBOJUMBIE U

HCIIPUBOJAUMBIC IMPCACTABJICHHU A

Pasznen 2. DnexrponHas
CHEKTPOCKOMUS

Tema 2.1 IIpupona 31€KTPOHHBIX CIEKTPOB.

Tema 2.2. ICII opraHu4ecKnx COCTMHEHUN.

Tema 2.3. DCII KOOpAMHALIMOHHBIX COEIMHEHUM.

Tema 2.4. YcTaHOBIEHHE CBA3EH MEXAYCTPOCHUEM BEILIECTB
u napamerpamu ICIIL.

Tema 2.5. IlogroroBka o00Opa3oB W 3amuch CIEKTPOB.
O06paboTKa SIKCIEPUMEHTAIBHBIX CIIEKTPOB.




HaumeHnoBanmne JUCIUIINHEBI

«OCHOBBI JICKTPOHHOM U K0JICOATEINbHOM CIIEKTPOCKOIIUNY

O0BEéM qucHUILINHEBL, 3E/aK 4.

2[72

COJAEPKAHUE JMCIUIIJIMHBI

Pa3pennl TeMBI
Paznen 3. KonebarenbHas Tema 3.1. YcnoBust mosiBIeHUS KOJIEOATEIBHBIX CIIEKTPOB
CHEKTPOCKOIUS. nornoieHus. [Ipasuna orbopa

Tema 3.2. YcTaHOBJICHHE CTPOSHUS MOJICKYJT

Tema 3.3. Metoabl npurotoBienus oopasios.Pacimdposka
CIIEKTPOB

HanmeHnoBanue JMCHUILIHHBI

OcHoBEI SIMP

O0bém qucuumiInnbl, 3E/ak.4.
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COJAEPKAHUE JTUCIUITJIMHBI

Pasznennt

Tempbl

Paznen 1. Beenenue u
TEOPETHYECKUE OCHOBBI METO/1a
SAMP

Tema 1.1. SMP cnekrpockonust u €€ MecTo cpeau
(U3MYECKUX METOJOB H3YyYEHHUS IPOLECCOB M IMPOAYKTOB
OpraHMYECKOM XUMUU. DIeMeHThl Teopuu siBieHus: SIMP.

Tema 1.2. YerpoiictBo npubopos SIMP.

Tema 1.3. CnuHOBEIC YKMCIa ¥ MAarHUTHBIM MOMEHT aTOMOB,
a¢ddext 3eemana. Y cI0BUS MarHUTHOTO pe3oHaHca. Bpemena
MPOJOJIbHON M ONEPEYHOM peJIaKCallUH.

Paznen 2. [lapamerpsl
ciektpos SIMP *H u °C

Tema 2.1. Ilpumensitominecs: pacTBOPUTENN, BHYTPEHHUU M
BHEUIHUI cTaHaapThl. UHTErpupoBaHue.

Tewma 2.2. [TapameTpsl ciektpoB SAMP, ux nHPpOpMaTHBHOCTb.
[IInprHa U UHTEHCUBHOCTD JUHUU JIMP.

Tema 2.3. XuMuueckuil cBUr. XUMUUYECKUE CABUTHU SITEP H
u 13C oprarnueckux monekyin. [TOHATHE O TOHKOH CTPYKType
ciektpoB IMP *H u 13C, KCCB.

Pazgen 3. CrimH-CIIMHOBOE
B3aUMOEUCTBUE

Tema 3.1. CriuH-CIIMHOBOE B3aMMOJICHCTBHE B CIIEKTPax H,
C u F. KCCB 'H-'H, 'H-°C, ®C-2C.

Paznen 4. 3asucumocts KCCB
OT MPOCTPAHCTBEHHOTO

Tema 4.1. 3aBucumocts Beamunasl KCCB !H-'H or
B3aMMHOT'O PACIIOJIOKEHHSI B3aMMOJICHCTBYIONTHX POTOHOB.

Tema 4.2. 2], 83, 4J, 3J. Xapaxtepuctuunsie KCCB (yuc-,

HOJIOKEHUS MpaHCc-AJIKEHbI, APOMAaTUYECKUE MPOTOHBI, MPOU3BOJAHBIC
B3aUMOJICUCTBYIOIIUX SIAEP nukiorekcana) 3aBucumocts  Kaprutyca.  Ilpaktudeckoe
MIPYMEHEHUE.
Tema 5.1. XapakTepUCTUUYHBIE CHUTHAJBI B IPOTOHHBIX U
Pasnen 5. Ocobernoctu SIMP p p p
YIJIEPOJIHBIX ~ CHEKTpaxX  ajJKeHOB, AJIKWHOB, AapPEHOB,

Pa3IMYHBIX KJIACCOB
OPraHNYeCKUX COCTMHEHUHN

KapOOHOBBIX KHUCJIOT M KapOOHMJIBHBIX COeJUHEHuH. HMx
WCIIOJIBb30BAaHUE JUIsl YCTAHOBJIEHUS CTPYKTYPBI.

Paznen 6. Bua u pacmmgpoBka
ciektpos SIMP 'H

Tema 6.1. IlonoxeHue pe30HAHCHBIX CUTHAJIOB TPyNI B
IIPOTOHHBIX CIIEKTPaX. 3aBUCUMOCTb XUMUYECKOTO CJIBUTA OT
XMUMHUYECKOTO OKPYKEHHSL.

Paznen 7. XUMHUYECKUN CABUT

Tema 7.1. HMHrepnperamusi CTPYKTYpbl OpPraHHMYECKUX
coenuHeHui B cnektpax 6e3 KCCB c ucnonp3oBannem AMP
'H u snemenTHOrO ananmM3a. UnCI0 HEHACHIMIEHHOCTH.

Paznen 8. Pacimdpoka
CHEKTPOB C UCIOJIb30BAHUEM
xumudeckoro ciapura 1 KCCB
SIMP H

Tema 8.1. OcHOBHBIE BU/IbI MYJIBTUIUIETOB B criekTpax SIMP
'H. TIlpumepst KCCB !H-'H B pasmmumeix xmaccax
OpPraHMYECKUX COSAMHEHHM.

Tema 8.2. OrmpeneneHue  CTPYKTypbl — HEU3BECTHBIX
coenunenuii o cnexrpam SIMP 'H (6pyTtro-popmyna nana).




HanmeHnoBanue JMCUUILINHBI

OcuHoBsl SIMP

O0béM mucumIMHLL, 3E/ak.4.
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COJAEPKAHUE JMCIUIIJIMHBI

Pa3gennl TeMBI
Paszien 9. Vriepoanbie Tema 9.1. Cnextpsl AMP 3C. Hx ponb B ycTaHOBjieHHM
CIIEKTPBI CTPYKTYpbl ~ OpPraHMYeCKHX  COeJuHeHWil.  JMamaszoH

XUMHNYCCKHUX CABHUIOB.

Tema 9.2. Hepa3ps3aunsrii cnektp °C, 3aBucumocts KCCB
H-B3C or xummyeckoro oxpyxenus. Crextp “C ¢ monmHoi
Pa3BsI3KOM OT IPOTOHOB (MAJI0OYKOBBIM CIIEKTP).

Pazgen 10. Pacimdposka
CHEKTPOB HEU3BECTHBIX
COCTMHEHUH C
HCII0JIb30BAaHUEM CIIEKTPOB
SIMP *H u °C

Tema 10.1. OmpeneneHue NPOCTPAHCTBEHHOTO CTPOCHMUS
OPraHMYECKUX COCIMHEHUM 110 COBOKYMMHOCTH AaHHbIX AMP
'H u 13C ¢ yuérom Benmunn KCCB.

Paznen 11. [TapameTpsl
ciektpos SIMP °F

Tema 11.1. Xumuueckue CABUTM suep ~°F OpraHMYECKHX
Monekysl. Bua  pe3oHaHcHeIX  curHainoB.  OOmacTh
IIPUMEHEHHUS, OTPaHUYEHUSI.

HanmeHnoBaHMe JMCHUILIMHbI

«OCHOBBI Macc-CIEKTPOMETPUHU

O0béM qucuIIMHLIL, 3E/ak.4.
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COAEPKAHUE JMCIUIIJIMHBI

Paszneasnl

Tempbl

Pa3nen 1. MeToapl HOHU3AIINHU B
COBPEMEHHOM Macc-
CIIEKTPOMETPUU

Tema 1.1. IlpuHuunuanbpHasi cxema Macc-CleKTPOMeTpa.

Tema 1.2. Mertoapl HOHHM3AIMM B MaccC-CIIEKTPOMETPHUU:
WOHHM3AIlUSl  DJIEKTPOHAMHM,  XMUMHYECKas  MOHHW3aIMs,
MaTpUYHO-aKTUBUPOBaHHAsS Ja3epHas JecopOouus
/MOHM3ANNS, HOHU3AIHS AJIEKTPOPACTBIIICHHEM, HOHU3AIHS C
MOMOIIBI0 6OMOAPIMPOBKH YCKOPEHHBIMU aTOMaMU/HOHAMH,
MOHU3AINS] HHAYKTHBHO-CBS3aHHOM TIa3MOiA.

Paznen 2. Meroas! pa3neneHus
HOHOB

Tema 2.1 Marauteli W 3JEKTPOCTATHUECKUH  Macc-
aHaJIU3aTOp, KBAaJAPYHOJBHBIM Macc-aHalIM3aTOp, HOHHBIE
JIOBYUIKH, Macc-aHaJIu3aTop HMOHHO-IIUKJIOTPOHHOTO
pe3zonanca, OpOuUTpaM, BPEeMSIIPOJIETHBIN Macc-aHAIM3aTop,
MacC-CIIEKTPOMETPUSI HOHHOM MOJBUKHOCTH.

Pasxen 3. Mertos! BBOIa
BELIECTBA B MOHHBIA MCTOUYHUK

Tema 3.1. Ilpsmoil BBOA, muposn3, oOOTrpeBaeMblii BBOJ,
MEMOpaHHBI  BBOJ, CYNEpKpUTHYECKas  KUJIKOCTHAs
xpomatorpagusi, 37eKkTpodopes, AeCOpOLMOHHBIE METO/BbI,
ra3zoBasi Xxpomarorpadus, >KMJIKOCTHasi XpoMarorpadusi.

Paznen 4. TangemHuas Macc-
CIIEKTPOMETPHUS

Tema 4.1. Jlucconumanuss MOHOB, METOJBI JOMOJHUTEIBHOM
aKTUBAIlMM WOHOB (AaKTUBAIM COyJapeHHUEM, 3aXBaTOM H
nepenaueii AIEKTpoHa), ycTpoicTBo mpudopoB MS/MS

Pasznen 5. Ctparerus
MHTEPIIpETallud Macc-
CHEKTPAJIBbHBIX JAHHBIX

Tema 5.1. OnpeneneHue 3JIEMEHTHOTO COCTaBa MOHAa,
ONpEACICHNE IMKAa MOJIEKYJSIPHOIO MOHA, BO3MOJKHBIE
IIPUMECHBIE TUKH B MacC-CIIEKTpax, MOJIyYeHHe CTPYKTYPHOI
uHpopMauu

Pasznen 6. [lepuBaTuzanus B
Macc-CIIeKTPOMETPUU

Tema 6.1. Crparerus nOJy4eHHS  JIONOJHHUTEIBHON
CTPYKTYpHOH  MH(poOpMamuu ¢  TMOMOIIBIO  METOJIOB
MPEBAPUTEIIBHOMN XUMHYECKON MoauUKAITII
UCCIIENYEMOI0 COSAMHEHUS




HanmeHnoBanue JMCUUILINHBI

«OCHOBBI Macc-CIEKTPOMETPUH

O0béM mucumIMHLL, 3E/ak.4.
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COJAEPKAHUE JMCIUIIJIMHBI

Pa3gennl

TeMBI

Paznen 7. [IpakTuueckue
aCIeKThl IPUMEHEHHUS Macc-
CIIEKTPOMETPHUH

Tema 7.1. Crpaterust BbIOOpa METOJa BBOJA M HOHU3AIUHU
Bemiecrsa.  lcnonp3oBaHMe — Macc-CIEKTPOMETpPUM B
OpPTraHUYeCKON U HEOPTaHUYECKOW XUMUH, AJs1 OOHAPYKEHUS
9KOTOKCUKAaHTOB, B IEMAX OHOXMMMYECKOIO aHajlu3za u
MOHHUTOPHHIAa IIPOLIECCOB B  JKHUBBIX  CHCTEMaX, B
KPUMUHAJIOTMYECKOM aHAJIU3E.

HanmeHoBaHMe IHMCHUILIMHBI

«XHMMHYECKHUE OCHOBBI OMOJIOTHYECKUX MTPOILIECCOBY

O0béM qucHuIIMHLIL, 3E/ak.4.

3/108

COAEPKAHUE JMCIIUIIJIMHBI

Paszneasnl Tembl
Tema 1.1. Ocobennoctu xuBoi MaTepun. CTpoeHue KIEeTKH.
Pasznen 1. Beegenue. Ctpykrypa |Tema 1.2. AMHMHOKHUCIOTBHI: CTPYKTypa, CBOWCTBA U

OeJka.

crepeoxumusda. [lentunpl. benku: mnepBuUYHAs BTOpUYHAS,
TpEeTUYHAsl M YETBEPTUYHAS CTPYKTYpa.

Tewma 2.1. CtpykrypHbie Oenku: KepatuH, KouiareH, 3J1acTUH.

@DepMeHThI:  KIACCU(PUKALUS, CTPOCHHE, KATATUTUYCCKUE
cBoiicTBa, crenupuyHocTh. KuHeTtuka QepMeHTATUBHBIX
Paznen 2. ®ynkiuum 6€KoB. peaKuuid.
Jlnnuasl. Tema 2.2. Jlunugel: knaccudukanus, CTPyKTypa U
HOMEHKJIAaTypa. Crepoupi. [IpocrarnanauHsbL.
@ochomunuapl. DyHKIUU  JUNUJOB B OpraHHU3MeE.
buomemOpansbI.
Tema 3.1. VYrumeBogsl: kiaccupukanus € (QYHKIUH B

Paznen 3. Yriesonsl.
CTpyKTypa HYKIEHHOBBIX
KHUCJIOT.

opranusme. MoHocaxapuael 1 qucaxapuisl. Ilonmucaxapuasl.

Tema 3.2. IlepBuunas u BropuuHas crpykrypa JIHK.
Opranu3zanys reHeTHYecKoro Marepuaina B kiaetke. CTpoeHue
u tunsl PHK.

Paznen 4. Merabonmsm
HYKJIEMHOBBIX KHUCIIOT.
XUMHYECKHE aCIIEKTHI
MIPOUCXOXKACHUS )KU3HU.

Tema 4.1. MeTa0o0sii3M HYKJIEHHOBBIX KUCJIOT: PEIIMKALUSA U
TpaHcKpunuus. buocunres Genka.

Tema 4.2. Xumuueckue acreKTbl MPOUCXOXKIACHUS >KU3HU:
AOUOTHUYECKHIT ~ CHHTE3  MPOCTEHIIMX  OpPraHMYEcKUX
coequHeHui B kocMoce U Ha 3emiie ['unoreza «PHK-mupay.

HaunmeHoBanue JMCHUILINHBI

<<H36paHHBIC T'JIaBbl XUMUHN»

O0bém qucuunmiannbl, 3E/ax 4.

6/216

COJAEPKAHUME JTUCIUIIJIMHBI

Pasznennl

Tempbl

Pazpen 1.
Heoprannueckast xumust

Tema 1.1. Bonopon. Bona. Ilepokcun Bogopoaa. DneMeHThI
| A rpynnel. @u3ndeckre U XUMHYECKHUE CBOICTBA.

Tema 1.2. Dnements! |l A rpynnsl. [lomyuenue, ¢pusnueckue
Y XUMHUYECKHE CBOHCTBA METAJUIOB M UX MTPUMEHEHHE.

Tema 1.3. Onements! |11 A rpynmnel. Baxxneimume coequHeHus!.
OcobeHHOCTH XUMUHN OOpa U TaJLTHS.

Tema 1.4. Dnements! IV A rpynnsl. O6mas xapakTepucTHKa
aneMeHTOB. OCOOEHHOCTH XUMUU YIJIEPOJ1a U KPEMHHUS.




HanmeHnoBanue JMCUUILINHBI

«M30paHHbIe TTIaBbl XUMUN»

O0béM mucumIMHLL, 3E/ak.4.

6/216

COJAEPKAHUE JMCIUIIJIMHBI

Pa3gennl

TeMBI

Tema 1.5. Dnementsl V A rpynmnbel. OCOOEHHOCTH XUMUU
BucMyTa. Bakneitmume coequHenus. Azot. ®ocdop.

Tema 1.6. Dnementsl VI A rpynmbl. OcoOOEHHOCTH XHMUH
kucmopona u  cepel. Cepa.  Kucnoponcoaepxkaiue
COEJIUHEHUS CEPBI.

Tema 1.7. Dnementsl VII A rpynmel. OcOOEHHOCTH XHUMHUHU
¢bTopa, xJI0pa 1 uoja.

Tema 1.8. d-amementsl. OCOOEHHOCTH XHUMHH XpOMa,
Maprasia, peHHs, XKene3a, KoOalbTa M HUKENId, MEH,
anemeHToB |1B rpynmsl.

Paznen 2.
AHanuTuyeckas XuMus

Tewma 2.1. TeopeTudyeckre OCHOBBI aHATTUTUYECKON XHUMUH.
Tema 2.2. I'paBUMETpUUYECKUN aHAIH3.

Tema 2.3. Turpumerpruyeckuii aHaaus.

Tema 2.4. CriekTpaibHble METO/IbI aHATU3A.

Tema 2.5. DIEKTPOXUMHUUECKUE METOIBI.

Tema 2.6.  Xpomarorpaguyeckue  METOIbl  aHAIM3a.
DKCTpaKIIMOHHBIE METOJIbI B KOJIHMUECTBEHHOM aHAJIM3E.
Paznen 3. Tema 3.1. AUKIHYECKUE COC/IMHEHHUSI.

Oprannyueckast XUMus

["amorenonpon3BoAHbIE MPEAEIIBHBIX YTIEBOIOPOI0B.

Tema 3.2. OpgHoaTOMHBIE HAachIEHHbIE crnupThbl. IIpocTbie
a¢upsl. CrnoxHble 3QUPBI MUHEPATIHHBIX KHCIIOT.

Tema 3.3. Anpaerupl 1 keToHbI. OTHOOCHOBHBIE KApOOHOBbBIE
KHCIIOTBHI.

Tewma 3.4. HutpocoenuHeHusi. AMUHBI.

Tema 3.5. Ankenbl. AnkuHbl. JI[M€HOBBIE YTIE€BOAOPOBI.

OyHKIIMOHAIBHBIE MIPOU3BOJIHBIC HETPeIeTbHBIX
yTJIEBOI0OPO/IOB.

Tema 3.6. Jlu- u mnoOAM-QYHKIMOHAIBHBIE COEIUHEHUS.
MHoroaToMHbIe CIUPTBHI. AMUHOCIIUPTHI. -

JlukapOOHMIbHBIE COETUHEHHS. AMUHBI.

Tema 3.7. JIByXOCHOBHbIE TIpE€AENIbHbIE KHUCJIOTHI U
HeTpeeIbHbIE KUCIOThI. OKCUKHUCIIOTHI.

Tema 3.8. OnTuueckast U30Mepusi OpraHUYECKUX COSTUHEHUN.
Tema 3.9. YriieBoabl. AMUHOKHCIIOTEI M OCJIKH.

Tewma 3.10. I'eTepouMKIMYECKUE COCTUHEHHUSL.

Paznen 4.
duznueckas xumMusg

Tema 4.1. Xumnueckas tepMonuHaMmuka. IlepBblii 3akoH
TEPMOJMHAMUKA M €ro TpuMeHeHue. Brtopoil 3akoH
TEPMOJAUHAMUKU. TepMOIMHAMUYECKUE TTOTEHIINAIIBI.

Tema 4.2. Xumuueckue paBHOBecus. Pa30BbIe paBHOBECHS.
TepmoanHamuka pacTBOpOB AIEKTPOJIUTOB.
DIEeKTPONPOBOIHOCTH PACTBOPOB AJIEKTPOIUTOB.

Tewma 4.3. Dnexrponsmwkyniue cuibl (31C).

Tema 4.4. IloBepXHOCTHBIC SIBICHUS U aICOPOIIHSL.

Tewma 4.5. Xumudeckass KHHETUKA U KaTaJIH3.

Tema 4.6. OCHOBBI KBaHTOBOM XHUMUHU.

Tema 4.7. CTpoeHure BEMIECTBA.




HanmeHnoBanue JMCUUILINHBI

<<3KCH€pI/IMeHTaJIBHBI€ MCTOABI UCCIICAOBAHUA B XUMUHN

O0béM mucumIMHLL, 3E/ak.4.

9/324

COJAEPKAHUE JMCIUIIJIMHBI

Pa3gennl

TeMBI

Paznen 1.
OCHOBBI TEXHUKH 0OE30MMaCHOCTHU

Tema 1.1. OcHOBHBIE NOHSTHSI TEXHUKU OE30IIACHOCTU IIPHU
paboTe B XUMHMUYECKOM J1abopaTopuu ¢  pa3IudHbIMU

npu pabore B XHMMHUYECKOH |BemiectBaMu. llpuHimmbelr paboTel 06opymoBaHus. OCHOBBI
71a00paTOPHH. OKa3aHUsl IEPBOI TOMOIIH.

Paznen 2. Tema 2.1. Be160p TeMbI HAyYHOT'O HCCIIEIOBAHUS COBMECTHO C
CoBpemeHHOE COCTOSIHHE | pYKOBOIHTEIIEM.

UCCIICIOBaHUI B nanHoit | Tema 2.2.  Jlutepatypusiii  0630p. COop, o0paboTka u

00J1aCTH HAyKH.

cUCTeMaTH3alus JITepaTypHoro marepuaia. CocraBieHue
IJIaHA JTUTEPATYPHOTO 0030pa KBaTU(UKAIMOHHON PaOOTHI.

Paznen 3.
XHUMHYCCKUH SKCIICPUMEHT.

Tema 3.1. OOcyxneHue OSKCIEPUMEHTAIBHBIX JeTallei
BBITTOJTHEHUS HAYYHBIX HCCIICIOBAHUI.

Tema 3.2. OcBoeHME SKCIIEPUMEHTAIIBHBIX METOJIOB paOOTHI B
XMMHYECKHX  JIa0OpaToOpusX,  METOJOB  ONpelelICHHs
TEePMOAMHAMHYECKUX CBOMCTB u KUHETUYECKUX
3aKOHOMEPHOCTEH pa3JInYHBIX MIPOIIECCOB.

Tema 3.3. BrimomHeHne 3KCIIEPUMEHTOB, COOTBETCTBYIOIINX
BbI6paHHOfI TEMATHUKE HUCCIICAOBAaHUA. OCHOBBI XUMHYECKOI'O
OKCIIEPUMEHTA,  OCHOBHBIE  METOJbl  TONyYeHHS U
HcciIeJ0BaHusd XHMMHUYCCKHUX BCEHICCTB H peaKuHﬁ; METOAbI
perucrpauu ¥ 0OpaOOTKM  pe3ylbTaTOB XUMHUYECKUX
HKCIEPUMEHTOB.

Pasngen 4. Ananus u 0000menne
MOJIYYEHHBIX PE3y/IbTaTOB

Tema 4.1. Ananu3 u 00001IeHHE TTOTYYESHHBIX PE3YJIHTATOB C
MCIIOJIb30BAHUEM COBPEMEHHBIX METOZ0B 00Pa0OTKH.

HaunmeHnoBanue JMCUUILINHBI

«BTOpOoi HHOCTPAHHBIN SA3BIK»

O0bém aucuuniaunnbl, 3E/ax 4.

4/144

COAEPKXAHHUE JMCIUITJIMHBI

Pa3pgennl

Tembl

Paznen 1. ®onernka, IeKcUkKa,
rpaMMaTuKa, paKkTUKa
o0IIeHUS

Tema 1.1. BKP.

Tema 1.2. 5 u mos yue6a.

Tema 1.3. 5 u Mos ceMbs.

Tema 1.4. Moii om, Mot rOpoS.

Tema 1.5. Mos kOMHaTa, MOSI KBapTHpaA.
Tema 1.6. BeixoaHoit u pabouuii 1eHb.

Tema 1.7. IluceMo nAMYHOE H JIEIOBOE,
pasroBop, Ha MOUTE.

Tema 1.8. [Tokymnku, pazeneuenus. Kanukymsl, Poxxaectso.
Tema 1.9. Kauru. YUreHue u nucemo.

Tema 1.10. 3aBTpak, o6ex u yxuH. B pecropane.

TenedOHHBII




HanmeHnoBanue JMCUUILINHBI

«IIpakTH4eCcKul KypC HHOCTPAHHOTO SI3BbIKa»

O0béM mucumIMHLL, 3E/ak.4.
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COJAEPKAHUE JMCIUIIJIMHBI

Pa3gennl

TeMBI

Pasnen 1. Jlekcuka

Tema 1.1. JIekcuka 115 IOBCEIHEBHON KOMMYHUKALIUH.
Tema 1.2. IlpodeccrnonanbHas JIEKCUKA, COOTBETCTBYIOIIAS
npod 0 NOArOTOBKH OaKaaBpa.

Tema 1.3. Tepmunsl (onpeneneHus).

Pa3znen 2. I'pammaruka

Tema 2.1. IToBTOpEeHUe IrpaMMaTUYECKUX u
CJI0BOOOpa30BaTENbHBIX CTPYKTYD.
Tema 2.2. N3yuenune IrpaMMaTU4YECKUX CTPYKTYD,

CBOMCTBCHHBIX aKaJeMHUYECCKOH KOMMYHHUKAIMH (YCTHOH M
MMUCHbMEHHOMN).

Pasxen 3. PeueBoii 3THKET

Tema 3.1. IlpodeccuonansHo-nenoBas chepa.

Paznen 4. IlepeBon

Tema 4.1. IlonHbI THCHbMEHHBIA TEPEBOJ C AHIVIMHCKOTO
A3bIKA HA PYCCKUH S3BIK.
Tema 4.2. O6paTHbIN IEPEBO/L.

Pasznen 5. Urenue

Tema 5.1. O3HaKOMUTENIBHOE YTEHUE C LIEBIO OIPEIEICHUS
UCTUHHOCTH WJIU JIO)KHOCTH YTBEPIKJICHHSL.

Tema 5.2. IlouckoBoe uTeHHE C LENbIO OIPEIEICHUS
HQJINYMS  WJIM  OTCYTCTBUS, a TaKXKe  HU3BJICUCHMS
3arpammrBaeMoil HHPOPMAIMN M3 HECKOJIBKUX MCTOYHHKOB
OIpeIelIeHHON TEMATUKU.

Tema 5.3. AHanuTHYECKOE YTEHHE C Ielbl0 0oTOOpa
CYLIECTBEHHO 3HAaYUMOM U BTOPOCTENEHHON MH(POPMAIUH.
Tema 5.4. U3yuaroriee yTeHUE C 1EJIbIO U3BICUEHUS HAYYHO
3HaYMMOM MH(pOpMAIMKU U3 TEKCTOB IIHPOKOTO U Y3KOrO
npoduis U3y4aeMoro npoQuis.

Tema 5.5. M3yuaromiee 4yTeHUE C BBIICICHUEM TJIABHBIX
KOMIIOHEHTOB COJIEpKaHUS TEKCTa HA OCHOBE BBIJICJICHUS €TI0
JIOTUKO-CMBICJIOBBIX CTPYKTYp M IOCJIELYIOIIMM C)KaTHEM
HMH(OpMaLIUH.

Pa3nen 6. ITucemo

Tema 6.1. CocraBieHue dcce Ha AHTIIMUCKOM SI3BIKE K IO
TeMaM NpoheCcCHOHATBLHOTO XapakKkTepa.

Pazpnen 7. AynupoBanue

Tema 7.1. OnpeneneHue HaIU4YMs UCKOMON MH(OpMaIUH B
IIPOCITYHIIaHHOM TEKCTE.

Tema 7.2. OmnpeneneHue U NOHUMAHUE  OCHOBHOIO
COJCpXkKAHUSA TEKCTOB IPO(QECCHOHAIBHOIO  XapakTepa,
BBIJICJICHUE U HU3BJICUYEHUE MPOPECCHOHATBHO 3HAYUMOMN
MH(OpMaLlMU U3 TPOCITYIIAHHOTO TEKCTa.

Paznen 8. 'oBopenue

Tema 8.1. MoHonor-onucanue npodecCuoHaIbHOTO
XapakTepa.
Tema 8.2. Juanor—paccyxacHue c JJIEMEHTaMU

aAPryMEHTHUPOBAHMS U KPUTHYECKOW OLCHKH.
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COJAEPKAHUE JMCIUIIJIMHBI

Pa3gennl

TeMBI

Paznen 1. IloroBopum
npodeccum.

(0)

Tema 1.1. Ilpodeccuss u cnemmansHocTh. [loBTOpEHUHE
JICKCUYECKUX €IMHUI] U TEPMHUHOB, CBA3aHHBIX € podeccuei.
AHanm3 TEKCTOB U3 MPO(HECCHOHANBHBIX KYPHAJIOB M CAHTOB,
TEKCTOB-MH(POPMALIUI KaIPOBbIX areHTCTB.

Tema 1.2. Temarmueckuit matepuan: OOnacTh  Bammx
MpoeCCHOHANBHBIX HHTEPECOB. UTO OTIMYAET MpeAcTaBUTENs
Bameil mpodeccuu? PoneBolr ypok: coOecemoBaHWe —TIpH
YCTpoiicTBe Ha paboTy.

Pazgen 2. ToroBumcsg K
po(heCCHOHATILHOMY  JIHAJIOTY:
CTpaTerMl W TIOBEJACHHE B
NeNoBOM  Oecele,  CTPYKTypa
JIEJIOBOI0 JIhajiora.

Tema 2.1. KoMMyHHKaTHBHbBIE CPEACTBA JOCTHXKEHUS LeJei
poeCCUOHANIBHOIO  Auanora: oOMEH IPHUBETCTBHUIMH,
BBEJICHUEB TEMY Juajiora, BOIPOCHl K YYAaCTHUKY IUaJIOra,
3allpoc  €ro MHEHHus, OO0CyXJIeHHe U  COIJIaCOBaHUE
QIbTEPHATUBHBIX ~ MHEHUM, TMPUHATHE  PELICHUS WU
IUTAHUPOBaHHUE OYIYIIMX 00CYKICHUH.

Tema 2.2. SI3pIKOBBIE CpeACTBa Hauyajga  Juajora.
Tematnueckuid matepuas: KommnploTepbl M OKpY>KarOIIUi
mup. Huanor Ha Temy: Kak ucnonb3yercs KOMIIBIOTED B
Bamel yuebe (padote)?

Paznen 3. IlonsaTne auckyccuu.
[lpaBuna BeaeHHs  Hay4HOU
JICKYCCHH.

Tema 3.1 KoMMyHHKaTHBHO-CMBICIIOBBIE 0J10KH,
XapaKTepHbIe I MOJIUIOra-TUCKYCCUH. SI3bIKOBBIE CpECTBa
IUCKYCCHH. Y POK-IUCKyCCHs Ha TeMy: J{UCKyCCHUA-3TO cIop
npoecCUOHAIOB WM  TOMCK  pELIeHUs  KOHKPETHOU
pobIeMbI?

Paznen 4. SI3bIkOBBIE CpescTBa
KOMMYHHKaTUBHO-CMBICIIOBBIX
0JIOKOB JTUCKYCCHH.

Tema 4.1. Bxmouenue B Oeceny, cooblieHre nHpopMaImH,
npelHa3HaueHHOW  Juig  oOcyxnaeHus.  Temaruueckuit
MaTepuai: AKTyallbHble TPOOJIEMBbI SKOJIOTUU. ABTOMOOWIN U
9KOJIOrUYecKasi 0€30MacHOCTb.

Tema 4.2. MW3znoxeHne COOCTBEHHOW TOYKM 3pEHHSA,
NIPUBEJCHUE COOCTBEHHBIX AapPryMEHTOB. TemMaTudyecKui
MaTepHuai: AKTyallbHble TPOOIEMbI Pa3BUTHS KOMITbIOTEPHBIX
texHosoruil. Kakum Oyner kommbrotep B Oyaymiem?

Tema 4.3. [IlpuBieyeHne BHUMaHHS  COOECETHHKA;
CTUMYJIUPOBaHME coOeceJHMKa K BBIPRKEHHUIO CBOEH
MO3UIMH; 3allpoc MHPOpPMAIMM O MHEHHHM COOeceTHUKa.
Tematuueckuii Mmatepuan: AKTyanbHbIE MPOOIEMBI Pa3BUTH
KOMIIBIOTEPHBIX TeXHOJIOTHM. KommbroTep M OKpy’Karomui
mup. PoneBoir ypok: IloaroroBka u  mpeacraBieHUE
coo0mieHus: 00 OJTHOM W3 BHJIOB KOMIThIOTEpa OyayIIero mo
IpeIoKEHHOMY IU1aHy. [1oAroToBka MHTEPBBIO C aBTOpaMu
COOOIIIEHU.

Tema 4.4. VYTOouHeHHWE  aJEKBAaTHOCTU  BOCHPHUSATHS
nHpopmanuu (mepecrnpoc, TMpochda K  BHICTyHAIOUIEMY
OOBSICHUTh CBOIO MO3UIMI0). TemaTuueckuit marepuai:
AKTyanbHbIE npoOsiieMbl  Pa3BUTUS  KOMIBIOTEPHBIX
TEXHOJIOTH.
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COJAEPKAHUE JMCIUIIJIMHBI

Pa3gennl

TeMBI

Tema 4.5. BrlpaxkeHue coriacusi/HECOrjiacus C MHEHHEM
cobeceJHMKa, C BBICKA3aHHOW TOUYKON 3pEHUs, OIIPOBEPKEHUE
KaKOro-imb0 OTJEIBHOTO TOJIOKEHUSI, MHEHUSI, TTPUBEJCHHE
KOHTpapryMeHToB. TemMaTtuueckuii MaTtepuain: AKTyalbHbIE
npoOJIeMBbl Pa3BUTHUA KOMIIBIOTEPHBIX TEXHOJOTHHA. YPOK-
JUCKYyCCHs Ha TeMy: MOXET JIM KOMIIBIOTEp 3aMEHUTh
YeJIoBeKa.

Tema 4.6. CiocoObl BbIpa)KEHUSI COMHEHHSI B MPaBUIIBHOCTH
BBICKA3bIBaHUA. TeMaTHYecKHii Marepuan: AKTyalbHbIC
MPOOJIEMBI Pa3BUTHSI KOMITBIOTEPHBIX TEXHOJIOTUHN. 32 KAKUMU
KoMITbtoTepamu Oyayiiee?

Ypok- TOArOTOBKA W  TPEACTABICHHWE  COOOIICHUS
(BBICTYyIIIEHUS) HA KOH(EPEHIUH, MOCBAIICHHON OyIyiieMy
MH()OPMAIIMOHHBIX TEXHOJIOTHH.

Tema 4.7. SI3bIKOBBIE CpeACTBa, XapaKTEpHBIC IS Hadaja
BBICKA3bIBAHUSA,  BBIJCJIECHUS  OCHOBHOM  MBICIH, A
3aKJIFOUUTEIBbHON YacTH BbICKA3bIBAaHUS.

Tematuueckuit ~ Matepuan:  AKTyalnbHble  MPOOJIEMBI
pa3BUTUSI KOMIBIOTEPHBIX TeXHOJIOrMH. PoneBoil  ypok-
IUcKyccust Ha  onHy u3 TeM: CHocoOeH M KOMITBIOTEp
W3MEHUTh Hally >XU3Hb? CMOXET JIM KOMIIBIOTEP MBICIUTH
Kak 4eJIOBEK?

Pasgen 5. PeueBoii »THKET B
npoeccuoHaTbHON
JEATENLHOCTH

Tema 5.1. CoxepxaHue TMOHATHS «PEUYEBOM ITHUKETY.
OcHoBHbIE CTaHAPThI peueBoro  3Tukera. (OCOOEHHOCTH
JIeIOBOTO TeNIe()OHHOTO pa3roBOpa, CTAHJAPTHBIE pPEUYEBbIE

(hopMyIIbL.

HaunmenoBaHue JMCHUILIMHDI

«IIpakTryeckuii Kypc npohecCHOHAIBLHOIO MEPEBOIay

O0bém qucuuminnbl, 3E/ax ..
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COJAEPKAHUE JTUCIUITJIMHBI

Pasznennt

Tempbl

Pasnen 1.

UreHue, ayIMPOBAHKE U TIEPEBO]]
PO eCCHOHATIBHBIX TEKCTOB

Tema 1.1. OcHoBHBIE »3Tambl pabOThl HaA TEPEBOJOM.
I'pammaTHueckue, IeKCUYeCKHe, CTHIINCTUYECKHE TPYJHOCTU
nepeBoa.

Tema 1.2. Urenue wu mepeBon 0a3oBBIX TEKCTOB II0
cnenuanbHOoCcTH: McTopus U pa3iensl XUMHH.

Tema 1.3. UYrtenue u mnepeBoj 0a30BBIX TEKCTOB IO
cnenuanbHocTh: Teopus AToma.

Tema 1.4. Urtenne u mnepeBoj 0a30BBIX TEKCTOB IO
cnenuanbHOCTH: COCTOSIHMSI BEILIECTBA.

Tema 1.5. Urtenne u mnepeBoj 0a30BBIX TEKCTOB IO
cneuuanbHocTu:  [lepuoanyeckass TabnuIa  IIEMEHTOB.
Kucnopos.

Tema 1.6. Urenuwe, ayaupoBaHWE W TIEPEBOJ HAYYHO-
MIONYJIAPHBIX TEKCTOBCOOTBETCTBYIOIIECH OTPAC/Iv 3HAHUM.
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COJAEPKAHUE JMCIUIIJIMHBI

Pa3gennl TeMBI
Paznen 1.Jlexcuka. Tema 1.1. BBemenue u orpaboTka mpodeccHOHANTBHOM
AynupoBaHue JeKCUKA  (TEpMHHOB), COOTBETCTBYyMOLIeH  mpoduito
MOATrOTOBKHU.

Tema 1.2. BrinmoniHeHue 3a1adnii Ha HOHUMaHUE OCHOBHOTO
COJIepKaHusl TEKCTOBIPO(HECCHOHATILHOTO XapaKTep.

Paznen 2. I'pammaruka

Tema 2.1. BeimosHeHue 3agaHUii  HAa  YCBOCHHE
IrPaMMaTUYECKUX CTPYKTYP, CBOMCTBEHHBIX aKaJIeMUYECKOU
KOMMYHHUKAIUH (YCTHOM M MHUCbMEHHOIA. )

Paznen 3. IlepeBon

Tema 3.1. OOyuyeHue HaBBIKAM COCTABJICHUS AHHOTAIUU
CTaThu NPO(PECCHOHAILHON HaNpaBIEHHOCTH.

Pasnen 4. Urenue

Tema 4.1. UreHne ¢ [EJIBI0 W3BJIEYECHUS 3HAYMMOU

nHpopMaUN u3 TEKCTOB po(heCCHOHATBHOM
HalpaBJICHHOCTH.

Pasznen 5. ITucemo Tema 5.1. Hanmcanue 3cce Ha TeMbl, TPOPECCHOHATBHOTO
Xapakrepa.

Paznen 6. 'oBopeHue

Tewma 6.1. BeimonHeHue 3aqanuii Ha pa3BUTHE KOMITETCHIIHIA
AUAJIOTUYCCKOI'O BBICKA3bIBAHWA, COCTABJICHHS OUAJIOTOB -
pacCcyXaeHUH 1Mo NpodeCcCHOHATLHBIM TEMaM.

HaunmeHnoBanue JMCUUILINHBI

«IIpakTrueckuii Kypc mpopeccnoHaIBLHOTO IepeBoaa
(pyCCKHH SI3BIK)»

O0béM qucunmInnbl, 3E/ak. 4.
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COJAEPKAHUE JTUCIUITJIMHBI

Pasznennt

Tempbl

Pazmen 1. IlepeBom  kak
OCHOBHOM  BHJ  SI3BIKOBOTO
IIOCPEIHUYECTBA.

Tema 1.1. CymHocts nepeoaa. Bunsl nepesoja. IlepeBosl,
BBIITOJIHACMBIC 11O THUITY HCpCBOI[‘-IGCKOfI CEerMEcHTalluu TEKCTa
U TI0 UCNOJIb3YEeMbIM €IMHUIIAM IepeBoja: NoMopheMHBbIN
MEepeBOJ, TOCIOBHBIM MeEpeBOj, MO(pa3oBbIii MepeBos,
a03anHo-(pa3oBblil epeBO/, EIbHOTEKCTHBINA EPEBO/I.

Tema 1.2. IlepeBonpl, BeIIENsIEMBIE 10 IPU3HAKY XapaKTepa U
Ka4yecTBa COOTBETCTBHsSI TEKCTA NEPEBOJIa TEKCTY OPUTHHAIA!
aJIeKBaTHBIA TepeBoJl, OyKBaJlbHBIM (JIOCIOBHBII) MEPEBO/,
BOJIbHBIN (CBOOOJHBIN) nepeBoj. bykBanusm, eronpuurHbl U
cnocoObl  mpeojoneHud. IloHATHE TOYHOCTH NEpeBOJA.
«IloTepu» U X KOMIIEHCAIMS TIPU IEPEBOAEC

Pasnen 2. OcHOBHBbIE
MEPEBOTIECKUX
TpaHchOopMaIH.

THIIBI

Tema 2.1. TpanckpubupoBanue. Tpancnurepanus.
KanbkupoBanue.

Tema 2.2. JIekCMKO-CEMaHTUYECKUE 3aMEHBI: KOHKPETU3AIIUs,
TreHepaTn3aIus, 3aMeHa CIEACTBUS MPUUYUHON U HAOOOPOT;
n00aBJICHMsI, OMYIIECHHS, KOMIIEHCAITHSI.

Paznen 3. [lepeBoa TepMUHOB.

Tema 3.1. Porrs TEpMHUHOB ¥ TEPMUHOJIOTHYECKHX CHUCTEM B
HAay4HbIX, HAay4YHO-TEXHUYECKUX M HAYYHO-IOMYJISIPHBIX
TEKCTaX C TOYKHM 3peHus nepeofa. COOTBETCTBHE HOpMaM
TEPMUHOJIOTMH B SI3BIKE IIEPEBOAA.

Tema 3.2. TepmuHOIOTHUECKIE 3HAYCHUS
00IIeyOTpeOUTEeNsHOM JTeKCUKU. [1epeBoj] HOBBIX TEPMUHOB,
HE UMEIONINX COOTBETCTBUS B SI3bIKE TIEPEBOJIA.




HaumenoBanue AUCIUITINHBI
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COJAEPKAHUE JTUCIUITJIMHBI

Pa3gennl

Tempbl

Paznen 4. Buael HayuHO-
TEXHUYECKOTO IIEPEBO/IA.

Tema 4.1. Buabpl Hay4YHO-TEXHMYECKOIO II€peBOJia B
3aBUCUMOCTH OT (GopM (crmocoOoB) 0O0pabOTKM HCXOIHOTO
TEKCTa: TOJHBIM NUCbMEHHBIA TepeBoa (ocHOBHas Qopma
TEXHHYECKOTO  TepeBoja),  pedepaTUBHBI  TEpPEBO,
AHHOTAITMOHHBIA TIEPEBOJI, MEPEBOJ] 3aroJIOBKOB, YCTHBIN
TEXHUYECKUI MEPEBOI.

Tema 4.2. Ilepenada kiauiie peyeBOro ATHUKETA HAYYHOIO
ctuns peud. HaxoxjaeHue SKBHBAJICHTOB 3arojOBKOB
HayuHbIX TekcToB.[lepenaua u pacmudpoBka abOpeBUaTyp u
YCJIOBHBIX 0003HaUYCHHH, CrelraIbHbIX 3HAKOB.
Tpancnureparus, TPAHCKPUIILUS, KaJbKUPOBAHUE,
TpaHchopmansi, onucaTeIbHbINA EPEBOI-MHTEPIPETAIUS

Paznen 5. YcrHbIl niepeBo.

Tema 5.1. Oco6eHHOCTH YCTHOTO MEPEBOA MO0 CPAaBHEHUIO C
NUCbMEHHBIM.  Buael  yctHoro mepeBonma. Ilonsarue
kommpeccud  peuyd. CTuUiauCTHYECKas M KOHBEpPCHas
TpaHchopManus B yCTHOM IIepeBOJIE.

Tema 5.2, Paznuuust Mexay TOCIEIOBaTEIbHBIM
CUHXPOHHBIMIIEPEBOOM.

u

Paznen 6. IluceMeHHbI# TIEpEBO
HaYYHBIX u TEXHUYECKUX
TEKCTOB

Tema 6.1. OcobGeHHOCTH NEepeBOJa HayYHO-NOMYJISPHBIX
TeKcTOB. OCOOEHHOCTH MMCbMEHHOIO IEPEeBOia TEKCTOB 110
CIICHUAJIBHOCTH CTYACHTOB.

HaunmenoBaHue JMCHUILIMHDI

«IlepeBoJ1 TEKCTOB IO CHEIUATBLHOCTH (PYCCKUMN S3BIK)»
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2[72

COJAEPKAHUME JTUCIUITJIMHBI

Pa3neJibl Tembl

Paznen 1. IlepeBox  kax|Tema 1.1. CymnHocTs nepeBoja. Bujsl nepeBoja.

OCHOBHOM  BHI  s3bIKOBOrO|Tema 1.2. IlepeBosl, BeIIEIsIEMBIE TIO TPU3HAKY XapaKTepa U

NIOCPEAHNYECTBA KauecTBa COOTBETCTBUS TEKCTa IEPEBOJIA TEKCTY OpUTIMHAJIA!
aJIeKBaTHBIA TepeBOJ], OyKBaJIbHBIM (JOCIOBHBIN) MEPEBO/,
BOJIbHBIN (CBOOOIHBIN) MEPEBO/I.

Pasmen 2. OcnoBublie Tunsl | Tema 2.1. TpanckpubupoBaHue. Tpancnurepanus.

nepeBoiueckux Tpanchopmarnuii | Kanpkupopanue.

Tema 2.2. JIeKCUKO-CEMaHTHICCKUE 3aMEHBI: KOHKPETU3AIIHS,
reHepanu3alus, 3aMeHa CJIE/ICTBUS MPUYMHONW U HA0OOPOT;
N00aBJICHMSI, ONYIICHHS, KOMITCHCAITHSI.

Pasnen 3. [lepeBoa TepMUHOB

Tema 3.1. Porrb TepMHUHOB ¥ TEPMUHOJIOTHYECKHX CHUCTEM B
Hay4HbIX, HAay4YHO-TEXHUYECKUX M HAYYHO-IOMYJISIPHBIX
TEKCTaX C TOYKHM 3peHus nepeofa. COOTBETCTBHE HOpMaM
TEPMUHOJIOTMH B SI3BIKE IIEPEBOAA.

Tema 3.2. TepmuHOIOTHUECKIE 3HAYCHUS
00IIeyoTpeONTEeNbHOM JTeKCUKU. [1epeBoj] HOBBIX TEPMUHOB,
HE UMEIOIINX COOTBETCTBUS B SI3bIKE TIEPEBOJIA.

Pasgen 4. Bugwr
TEXHHYECKOTO IepeBo/Ia

Hay4HO-

Tema 4.1. Bunmel HayYHO-TEXHUYECKOTO TIEpeBO/Ja B
3aBUCUMOCTH OT (opMm (cmocoOoB) 0OpabOTKH HCXOJIHOTO
TEKCTa: TOJHBIA MHCHMEHHBIN mepeBosl (OCHOBHas (opma



http://ru.wikipedia.org/w/index.php?title=%D0%9F%D0%B8%D1%81%D1%8C%D0%BC%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D0%BF%D0%B5%D1%80%D0%B5%D0%B2%D0%BE%D0%B4&action=edit&redlink=1
http://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%BD%D0%BE%D1%82%D0%B0%D1%86%D0%B8%D1%8F
http://ru.wikipedia.org/w/index.php?title=%D0%9F%D0%B8%D1%81%D1%8C%D0%BC%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D0%BF%D0%B5%D1%80%D0%B5%D0%B2%D0%BE%D0%B4&action=edit&redlink=1
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COJAEPKAHUE JMCIUIIJIMHBI

Pa3gennl

TeMBI

TEXHHMYECKOTO  TepeBoja),  pedepaTUBHBI  TEpPEBO,
AHHOTAIIMOHHBIA TIEPEBOJI, IEPEBOJ 3aroJOBKOB, YCTHBIN
TEXHUYECKUI MEPEBOI.

Tema 4.2. Ilepemaua Kiauie pedyeBOrO ATHUKETA HAYYHOTO
ctuns peud. HaxoxaeHue SKBHUBAJIEHTOB 3aroJIOBKOB
HayuHbIX TekcToB.Ilepenaya u pacumdpoBka abOpeBuatyp u
YCJIOBHBIX 0003HaYCHHI, CIeLUATBbHBIX 3HAKOB.
Tpancnurepanyus, TPAHCKPUIILUS, KaJIbKUpOBaHHUeE,
Tpancopmanusi, onucaTeIbHbINA MEPEBOI-MHTEPIPETAIUS

Paznen 5. Ycrubiii nepeBoa

Tema 5.1. OcoGEHHOCTH YCTHOTO MEPEBOJIa MO0 CPABHEHUIO C
MUCHbMEHHBIM.  Buabl  yctHoro  mepeBoma.  I[lonsrue
KOMITPpECCHUU pcuun. Crunucrudeckast u KOHBCpPCHaA
TpaHchopMalrs B YCTHOM IIEPEBOJIE.

Tema 5.2. Paznuuus Mexay
CHHXPOHHBIM IIEPEBOJIOM.

MMOCJICA0BATCIbHBIM u

HanmeHnoBanue JMCUUILIMHBI
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COJAEPKAHUE JTUCIUITJIMHBI

Paszneasnl Tembl
Paszpgen 1. Tema 1.1. TpeGoBanust K CTPYKType, COAECPHKAHUIO U SI3BIKY
Cocrasnenue HAy4YHOU | BCTYIIUTEJIBbHOM YaCTH Hay4YHOU NPE3ECHTALMU.

MNpE3CHTalMM Ha HWHOCTPAHHOM
SA3BIKE

Tema 1.2. Cruinctuueckoe u MMYHKTYallMOHHOE
odopmIIeHHEe BCTYNMUTEIHLHOWYACTH HAYYHON IPE3CHTALIUN

Tema 1.3. TpeGoBaHMsI K CTPYKTYpPE, COAECPIKAHUIO U S3BIKY
OCHOBHOW YaCTHHAYYHOU NTPE3CHTALNH.

Tema 1.4. Crunuctuueckoe u IIyHKTYyalMOHHOE
odopmIIeHHEe OCHOBHOM YaCTMHAYYHOM MPEe3eHTALNH.

Tema 1.5. TpeboBaHus K CTPYKType, COACPKAHUIO U S3BIKY
3aKJIIOYUTEIbHOMYACTH HAYYHOU MPE3EHTALNH.

Tema 1.6. CrunucTtuueckoe u MYHKTYallHOHHOE
oopmieHne  3aKIHOUYUTENILHON 4acTu Hay4YHOH
MIPE3EHTAIH.

HaunmeHoBanue JMCHUILINHBI

«MHOCTpaHHBIN SI3bIK JUIS CIICLUAIBHBIX LETECH»

O0bém qucuumInnbl, 3E/ax 4.
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COAEPKAHUE JMCIUITJIMHBI

Pasznennl

Tempbl

Pasznen 1.
Meroauka
nyOJIMYHOTO  BBICTYIUICHUS
HaY4YHOH Mpe3eHTaIH
HAYYHYIO TE€MaTHKy (TIOATOTOBKA
K 3ammuTe OakaaaBpcKoil paboThI
Ha UHOCTPAHHOM SI3bIKE)

COCTaBJICHUA
u
Ha

Tema 1.1. Joxmam u cooOmeHHe Kak >KaHPbl YCTHOTO
HAay4yHOTO OOmeHus. Buasl [OKIANOB: TUICHAPHBIH,
CEKIIMOHHEBIHN, CTCHJIOBEIH, JIOKJIaJ Ha 3aluTe
JIUCCEPTALMOHHOIO UCCIIEIOBAHUS.

Tema 1.2. KomMno3uuus IOKJIana U CTPYKTypa HaydHOTO
TUCKypca:  CcrnocoObl  OQOpMIIGHHS  TEMBI  YCTHOTO



http://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%BD%D0%BE%D1%82%D0%B0%D1%86%D0%B8%D1%8F

HanmeHnoBanue JMCUUILINHBI

«MHOCTpaHHBIN SI3bIK IS CIIELIMAIBHBIX LIETECH»

O0béM mucumIMHLL, 3E/ak.4.

2/72

COJAEPKAHUE JMCIIUITJIMHBI

Pa3pennl

TeMBI

BBICKA3bIBAHUA, PA3BUTHUC TEMbI, CMCHA TCMBbI, O(bOpMJIeHI/Ie
HUTOI'OB BbICKAa3bIBaAHUA.

Tema 1.3. PedyeBbie MO/ M 11a0JI0OHBI, UCIIOJIB3yEMbIC B
YCTHBIX JOKIaAax: o(OPMIICHHE MPUBETCTBHUS, CIIOCOOBI
dhopmynupoBaHus TEMEI, METOO0JIOTHH, neei
HCCIICOBAHUS.

Tema 1.4. Tumnbl pedyw, HCHOJb3YyEMbIE B YCTHOM
BBICKA3bIBAHMM HAa HAYYHYI0 TEMAaTHKY: OIHMCAaHHE,
MOBECTBOBAHME, paccyxleHue. Jloruka mocTpoeHus
YCTHOTO BBICKA3bIBAHMS M COUETAHUE PA3HBIX THUIIOB PEUH.

Tema 1.5. Cnoco6s1 popmynupoBku Bompoca. Tumnsl oTBeTa
Ha Bompoc. PeueBble o00pa3inpl, UCHOJIB3yEMBIE B
JIMAJIOTOBBIX KOHCTPYKIUSIX.

Tema 1.6. CnocobObl mepenayn SMOIMOHAIBHOW OILICHKH
COOOIICHHUS: peueBbie 00pa3Ibl IS BHIPAKCHUS COTJIACHS
WIH HECOrjiacus, OJ0O0peHUs/HeOn00pEH s, yIUBICHUS,
HE/JIOBOJBCTBA W T.I. POJb HWHTOHAIIMM M JKECTa B
BbIPAXKCHUHU 3MOHI/IOHaJ'H)HOI>'I OLCHKHU BBICKA3bIBAHUAI.

Tema 1.7. DKCTpaIMHTBUCTHYECKUE AJIEMEHTHI JOKJIA/a U
WCTIOJBb3yEeMbIE CPEICTBA BH3YAIM3AIMU: CTEH, CIAMBI,
MIpe3CHTAIHS, MYJIbTHMEIMIHHOE COITPOBOXKICHHUE.
Crioco6s1 0hopMIICHHUSI IPE3CHTAITHH.

Tewma 1.8. CtpykTypa HayuyHOU mpe3eHTanuu. TpedoBaHus
K o(OpMIIEHUIO TPE3eHTAlUH, OTBEUaIoIel CTaHIapTaM
aKkajgeMuueckoro  obOmeHusa.  Jlekcuueckue — KIuIe,
HCIIOJIb3YEMBIC JUIS COTIPOBOKICHUS TPE3CHTAITNH.

HanmeHnoBaHMe IMCHUILIMHbI

<<PYCCKHﬁ A3BIK KaK HHOCTpaHHLIﬁ (I[OHOJ'IHI/ITCJ'ILHBIG

pa3aes»

O0bém qucuumiannbl, 3E/ax.u.
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COAEPKAHHUE JMCIUIIJIMHBI

Pa3pgennl

Tembl

Paznen 1. Ot npoiineHHoro — k
HOBOMY

Tema 1.1. Temartuueckuili Mmarepuajl: COBPEMEHHBIN
MOJIOJOM CIIEMAJIACT; POJIb HWHTEPHETA B  JKU3HU
COBPEMEHHOTO CTYJICHTA.

Tema 1.2. IlpoBepka ypOBHS YCBOEHHS HPOMIEHHBIX
IrPAaMMaTHYECKUX TEM Ha MPEbIIYLIEM 3Tare NOATOTOBKH,
BbISIBJIEHME TPOOJEMHBIX 30H B H3Y4YEHHOM paHee
Marepuaie.

Tema 1.3. I'paMMaTuueckuii Marepuan: IMOBTOPEHUE
NPEJIOKHO-  TAJIEKHOU CHCTEMBI, MpUYACTHI "
JIeCTIPUYACTH.

Paznen 2. YUenoBek u Hayka

Tema 2.1. TemaTnueckuii mMarepuan: Hayka U YEJOBEK B
COBPEMEHHOM OOILECTBE, JTIOCTUKEHUS COBPEMEHHON HayKH
B MOEH CIIeINajJbHOCTH.




HaumenoBanue AUCIUITINHBI

«Pycckuii A3bIK KaK THOCTPAHHBIN (JIOMOIHUTEIbHBIE
pasaensn

O0bém qucuumiInnbl, 3E/ak.4.
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COJAEPKAHUE JTUCIUITJIMHBI

Pasznenasnt

Tempbl

Tewma 2.2. Jlekcuueckuiit MaTepual o yKa3aHHOH TeMe.
Tema 2.3. TI'pamMmaTHyecKuii MaTepual:  CIIOCOOBI
BBIPXKEHUS OMNPECNICHUs; KOHCTPYKIMH CO 3HAYECHUEM
YCIIOBUSI, TIPUYUHBI, YCTYIIKHA, OOCTOSATENBCTBA. BEICTaBKa
CTEHJIOBBIX NOKJaI0B «Yyneca Hayku X XI Bekay.

Paznmen 3. Yenosek u npupoja

Tema 3.1. Tematuyeckuii MaTepHrai: MpooIeMbl SKOJIOTHH B
COBPEMEHHOM MUDE.

Tema 3.2. I'pammaruueckuii Marepuajl: HMEHHBIE U
IJIarOJIbHO- MMEHHBbIE KOHCTPYKLMM JJIsl  BBIPAXEHUs
OTHOIIEHUH; CIOCOOBbI BBIPAXKEHUSI CPaBHEHMSI, CIOCOObI
BBIPQ)KEHUS KOJIMYECTBA U TOPSIIKA MIPEAMETOB IIPU CUETE;
BBIpQ)KEHUE OTPHUIIAHUS M HEONPEAEICHHOCTU C MMOMOIIBIO
Hape4yuu.

Pasnen 4. OcBoenue
KOCMHYECKOI0 ITPOCTPAHCTBA

Tema 4.1. Tematuueckuil mMarepua: MepBblii KOCMOHABT
IJIaHEeThl; KOCMOHABTHKA 21 BeKa; MEpCIEeKTUBBI PA3BUTUS
KOCMOHaBTHKH.

Tema 4.2. TI'pammaTHyecKHii MaTepHall:  CIOCOOBI
BBIpQ)XEHUS ~ MOJAIBHOCTH  (corjacue, Hecorjacue,
CpaBHEHHE, BBOJHBIE KOHCTPYKIUH Ui BBIPAKECHUS
YBEPEHHOCTH, HEYBEPEHHOCTH, COMHEHHS, CCBUIKM Ha
WCTOYHUK, BBIPQXKEHUS OCTOPOKHOTO MPOTHO3UPOBAHUSA);
MOCTPOEHHE METaTeKCTa, MOCJIEI0BATEIIHHOCTD
apryMeHTalliu, CocoObl BhIpaxxeHus 1ienu. becena Ha Temy
«3adeM ocBauBaTh KOCMOC?»

Paszgen 5. UYro oObeguHseT
Jroiei?

Tema 5.1. TemaTuueckuil Mmatepuai: Ipyx’eckue, ceMeilHbIe
OTHOILIECHMS; IPOOJIEMbI OTLIOB U JI€TEH; B3aMMOOTHOLIEHHUS
MY>KUYUH W SKEHIIUH; JIeJIOBbl€ OTHOIIEHHUA. Jlekcuueckuit
MaTepHal 1o yka3aHHOH Teme.

Tema 5.2. [I'pammaruyeckuwii  Marepuan:  CIIOCOOBI
BBIDQKEHUSI KOCBEHHOH peuyu; CIOCOObl  BBIPAXKEHHUS
JIeUCTBUS C  TOMOUIbIO  NpepUKCAIBbHBIX  TIJarojos;
OTpHULATENIbHbIE MECTOMMEHHMSI CUACTHIIAMH He-/HU-

Pasznen 6. YenoBek u ero
BHYTPECHHUHI MU

Tema 6.1. Temarmueckuii MaTepuana: TBOpYCCKas
camMopealn3alysl JMYHOCTH; YBIICUEHHMS COBPEMEHHOMN
MOJIOJIEKHU.

Tema 6.2. IToBTOopeHne u 0600111eHNE H3YUEHHOTO B ITpoliecce
OCBOEHHS Kypca rpaMMaTUYECKOro Marepuana (yposeHs B2).

HaumMmenoBanue AUCHUITIIMHBI

«PyCCKUH A3BIK JUISl CTICIMATBHBIX LEJIEI

O0bém qucuumInnbl, 3E/ax 4.
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COAEPXKAHUE JMCIUITJIMHBI

Pasznennl

Tempbl

Paznen 1. Pycckuil s3bIK Kak
CPEICTBO OBJIAJICHUS
npodeccueit.

Tema 1.1. IlpectwxHble U BoCTpeOOBaHHbBIE Npodeccuu
ecTecTBeHHOHayyHoro  npodwmist.  [IpodeccronanbHbIi
MOPTPEeT CHEIMAINCTa: KayecTBa, CBOMCTBA, CIIOCOOHOCTH.
3HaKOMCTBO C TEKCTaAMM U3 MPOPECCHOHANBHBIX )KYPHAJIOB U




HanmeHnoBanue JMCUUILINHBI

«PyCCKuUH A3BIK JUIsl CIIELMAJIBHBIX LIETEC»

O0béM mucumIMHLL, 3E/ak.4.
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COJAEPKAHUE JMCIUIIJIMHBI

Pa3gennl

TeMBI

CaliTOB, TEKCTaMU-UH(OPMAIMSIMA  KAJPOBBIX AareHTCTB.
Odopmnenne apTodnorpaduu u pe3rome.

Tema 1.2. Temarumueckmii Matepuan: IlpecTikHeie u
BOCTpeOOBaHHbIE IPOPecCuu COBPEMEHHOCTH. YTO oTiinyaer
npeacTaBuTens Bamed mnpodeccun? SI3bIKOBBIE CpeacTBa
camonpeseHTauuu. PoneBoll ypok: cobecegoBaHue Ipu
yCTPOMCTBE Ha padoTy.

Pasznen 2.

dopMHUpOBaHHE
poeCCHOHATIBHOIO Te3aypyca
CIIeLMaIncTa
€CTECTBEHHOHAYYHOI'0 pOoQuIIs.

Tema 2.1. OOmieHayuyHas | y3KOCIeIMadbHAas JIEKCHKA.
TepmuHnooOpa3oBanue. [MpuHIHTIHI CEMaHTU3aI[A
TEPMHHOJIOTHYECKON JICKCUKH IO CHCIHAIbHOCTH. AHAIHM3

CIIOBOOOPA30BATENBHBIX ~ MOACNEH  MpodecCHOHATBHOM
JICKCHUKH.

Tema 2.2. OOpa3oBaHHE W HCIOJIB30BaHUE OTIJIATOJIBHBIX
CYIICCTBUTEIIbHBIX. Bripaxxenue B3aMMOCBSI3U u
B3aUMOJICHCTBUS SABJICHUM, TPOIIECCOB, COOBITUIA

Tema 2.3. Hcnonw3oBanue CIIOB-OPTaHU3aTOPOB

npodeccnoHaTbHOM peun, GPa3eoJTOTHICCKIX H YCTOWYUBBIX
CIIOBOCOYETAHMIA.

Pasmen 3. OOyueHue dYTEHHUIO
pohecCHOHATBHO-
OpPUCHTHUPOBAHHBLIX TCKCTOB.

Tema  3.1. UreHue  ayTeHTUYHBIX  TEKCTOB  Ha
npodeccuOHaNIbHBIE TEMbl C MCIOJB30BAaHMEM DPA3JIUYHBIX
CTpaTerui (u3yyaroriee, (pocCMOTPOBOE, HH(POPMATHBHOE).
Tema 3.2. Temarudeckuit MaTepuall: PazButue
KOMIIBIOTEPHBIX TEXHOJIOTUH.

Paznen 4. CocraBiieHUE IETOBBIX

JIOKYMEHTOB B
npodecCHOHAIbHON
JESTEIbHOCTH. Kanpsr

MMACbMEHHOU JIETOBOM pEYH.

Tema 4.1. OcHOBHbBlE NpPHU3HAKW M TUIUYHBIE S3BIKOBHIE
cpeAcTBaopUIMAIBHO-/1EI0BOr0 TekcTa. DyHKIMOHAIBHBIE U
CTPYKTYPHO-SI3BIKOBBIE OCOOCHHOCTH JOKYMEHTOB.

Tema 4.2. Onpenenenue pgokymeHrta. Kiaccudukanus
JOKYMEHTOB TIO TPOMCXOXJICHWIO, Ha3HaueHwto, [loHsTme
pekBu3nuTa. OCHOBHBIE PEKBU3HUTHI U UX 0POpPMIICHHE.

HaunmeHnoBanue JMCUUILINHBI

«BBeneHne B XUMHUIO KOOpAWMHAIMOHHBIX COE€TUHEHMI

O0bém aucuuniaunnbl, 3E/ax 4.
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COJAEPKAHUE JTUCIUITJIMHBI

Pasznennt

Tempbl

Pasnen 1. BBenenue

Tema 1.1. OmnpeneneHue TMOHATHS «KOOPAWHAIIMOHHOE
coequHeHne». KoopanHalMOHHBIE COEAMHEHUS B IPUPOJIE,
XUMHH 1 XUMHAYECKON TEXHOIOTHH.

Tema 1.2. OcHOBHBIE MOJOXKEHUS KOOPIAUHAILIMOHHON TEOpUU
A. BepHepa. Ilepexoansie psasl Bepaepa-Muosatu.

Tema 1.3. CoBpemeHHas HOMEHKJIaTypa KOOpPAMHALMOHHBIX
coeaunennii (Pexomenganmu IUPAC 2005).

Tema 1.4. CtpoeHne KOOpAMHALIMOHHBIX COeTUHEHHI. MeToj
BAJIEHTHBIX CBI3EHL.

Tema 1.5. Teopust kpucramaunueckoro mnois. Dddekt Sna-
Tennepa.

Tewma 1.6. MeTon MoJIEeKyJIIpHBIX opOuTanen




HanmeHnoBanue JMCUUILINHBI

«BBeneHre B XUMUI0 KOOPIMHAMOHHBIX COCTMHEHUID)

O0béM mucumIMHLL, 3E/ak.4.
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COJAEPKAHUE JMCIUIIJIMHBI

Pa3gennl

TeMBI

Paznen 2. Knaccugukanus
KOODPJMHAIIMOHHBIX COCMHEHUN

Tema 2.1. Knaccudukanusi KOOpAMHAIMOHHBIX COSAMHEHHHA
B 3aBUCHMOCTH OT 3apsijia KOOPAMHAIIMOHHOW YaCTHIIBI H OT
YHCiIa HEHTPAIBHBIX aTOMOB B KOOPIMHALIMOHHON YacTHIIE.
Knaccudukarus nurangos. JIeHTaTHOCTB JIMTaHJIOB.

Paznen 3. 'eomerpus
KOODPJMHAIIMOHHBIX COCIMHEHUN

Tema 3.1. KoopanHaLnoHHbIE YUCIIa LIEHTPAJIBHBIX aTOMOB U
reOMeTpUsl KOOPIAMHAIMOHHBIX IIOJIMDJIPOB. 3aBHCUMOCTH
KOOPJIMHAIIMOHHOTO YHCIa LEHTPAJbHOIO aroMa OT €ro

ANEKTPOHHOTO CTpOCHHUS, OTHOIICHUS paaunycoB
LEHTpaIbHOTO  aroMa W JuraggoB.  Crepeoxumus
KOOPJIUHAIIMOHHBIX COEAMHEHUH C KOOPAWHALUOHHBIMU
guciamu 2 - 8.
Paznen 4. Uzomepus Tema 4.1. KoHcTUTyuHMOHanbHasi H30MEpPHUs: COJIbBaTHas
KOOPJAMHALIMOHHBIX COCAUHEHUN |(TUapaTHasl), HMOHMU3AIMOHHAs,  CBSI3€Bas,  JIMTAHJHAs,
TpaHcopmalroHHas, KOOpAMHAIIMOHHAS u

nonumepusanronHas. Crepeonszomepus. JlnactepuomMepsl U
SHaHTUOMEpHI. Jluacrepuomepusi IUIOCKOKBAJPAaTHBIX U
OKTa3IpUuECKUX KOOPAUHALIMOHHBIX YaCTHIL.

Paznen 5. YcronuuBocTh 1
XUMHUYECKHE CBOUCTBA
KOOPJMHALIMOHHBIX COSTMHEHUHN

Tema 5.1. Tepmoannamuueckas " KUHETHYECKas
YCTOMYMBOCTh  KOMILJIEKCOB. JlaOmibHbIE U  HHEPTHBIE
KOMIUIEKChl.  TepMmuueckas. @DakTopbl, ONpPEACIISIOINE

YCTOI\/JI‘-II/IBOCTB KOMIIJICKCOB B KPUCTAJUIMYCCKOM COCTOAHNU U

B pacTBOpax. OOme  KOHCTaHTHI o0pa3oBaHUs
KOOPAMHALIMOHHBIX YaCTHIL.
Pa3znen 6. Merons! cuHTe3a Tema 6.1. IIpunyaurensHOe obpazoBaHue
KOOPJIMHALMOHHBIX COEIUHEHUN |COJIbBATOKOMILIIEKCOB

Tema 6.2. OI[HOpOI[HBIe COJIbBATOKOMIIJICKCBI B CHHTC3C
KOOpAWHAIIHMOHHBIX COCJII/IHGHI/II\/'I

Tema 6.3. CuHTE3bl B HEBOAHBIX PACTBOPHUTENAX IIyTEM
MOHHOr0 0OMeHa

Tema 6.4. 3J'I6KTPOCI/IHT63 KOOpAUWHAIIUOHHBIX COEIMHEHUI

Tema 6.5. BoccraHoBUTEIM B CHHTE3E KOMILIEKCHBIX
COeIMHEHUN

Tema 6.6. KommuekcHble TWIpuabl Oopa U allOMUHHS B
CHHTE3€ KOOPIMHAIIMOHHBIX COeIMHEHUH

HaunmeHnoBaHnue JUCHUIIIIMHbI

«OCHOBBI HAHOXUMHI))

O0bém qucoumannel, 3E/ax.u.
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COAEPKAHUE JMCIUITJIMHBI

Pasznensnl

Tempbl

Pazgen 1.
Bsenenue

Tema 1.1. Hanoxumus — Hayka XXI Beka. Mcropuueckue
npeanocsiku. Knaccupukanuy HaHOpa3MEPHBIX CHCTEM.
Tepmunosorusi. HanoyacTuIbl U KJ1acTepbl, HAHOKIACTEPHI.
[Tpobaema crabunuzanuu. OcoOEHHOCTH CBOMCTB.

Tema 1.2. [IloBepxHOCTHast »HEprus TBEPIABIX  TElL
TemnepaTypsl IIaBJIE€HUA U pa3Mep yacThll. TepMoaMHaMUKa
oOpa3oBaHusi HAHO(a3bI.




HaumeHnoBanmne JUCIUIINHEBI

«OCHOBBI HAHOXUMHUNY

O0BEéM qucHUILINHEBL, 3E/aK 4.
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COJAEPKAHUE JMCIUIIJIMHBI

Pa3gennl

TeMBI

Pasnen 2.
Metonsl cuuteza HPY

Tema 2.1. BakyymMHOEe ucnapeHue, NIEKTPUYECKHI B3pBHIB,
MOHHast 0oMOapIMpPOBKA, HU3KOTEMIepaTypHas Iia3ma.

Tema 2.2. CuHTe3 B peakIMsIX XHUMHYECKOTo, (oTo- u
paaualiOHHO-XUMHYECKOT O BOCCTaHOBJICHMS,
KPUOXUMUYECKUHN, IIEKTPOXUMHUYECKHUM, COHOXUMUYECKUN U
MEXAHOXMMHWYECKUH CUHTE3BI.

Tema 2.3. TepMoiu3 BeEIECTB-NIPEKYPCOPOB, pPa3OKEHUE
kapOonunoB MetauioB (CVD-mpouecc), miazMoXuMUYeCKuit
cUHTE3. MeTOIbl «KMOKPOI1» XUMUHU.

Pasgen 3.
Mertons! uccnenosanng HPY

Tema 3.1. Ontuueckue coiictBa HY: 31€KTpOHHBIE CIIEKTPBI
MIOTJIOLICHUS KJIACTEPOB M HAHOYACTHIl METAJUIOB Ha IIPUMEpe
cepebpa u 30510Ta. KBaHTOBBIE TOUKH.

Tema 3.2. DiekTpuyeckue€ M MArHUTHBIE CBOWMCTBA.
Juarnoctuka HPY meronamu 3€KTpOHHOMW, TyHHEIBHOW U
ATOMHO-CHUJIOBOI MUKPOCKOIIUH.

Tema 3.3. PeakumonHass cnocoOHOCTh KIIACTEPOB |
HAHOYACTUI] METAUIOB. B3amMoneiicTBue HaHOYACTHI[ C
MOJIUMEPaMH U MAKPOMOJICKYJIAMHU.

Paznen 4. Tema 4.1. Yrneponusie knactepbl. ['paden. Yraepoanbie
Hanoxumus yrnepoja HaHOTPYOKH. DyIuiepeHsl U QYIIICPUTHI
Paznen 5. Tema 5.1. Hanozonoto. Hanocepedpo. CriocoOsI momydeHus.

Hanowactuist 61aropotaeix
METaJUIOB

Paznen 6. Tema 6.1. HanomopucTtbele HeOpraHm4eckue MaTepHabl.
Hanonopucrsie Hanoxommnosursl. Hanouactunel u skonorus. HaneceHnsie
HEOpPraHMYECKHE MaTepUabl HaHOYACTHUIIbl METAJJIOB B KaTaJIM3aTopax U aJicopOeHTax.
Pazgen 7. Tema 7.1. B3anmonerictue OMONOIUMEPOB 151
Hanorexnonoruu B 6uonoruu u |Mukpoopranusmon ¢ HY metansos.

MEIUIINHE Tema  7.2. HaHOOMOKOMIO3UTHI,  HAHOYACTHIA B

Ouoaoruueckoi 000s0UKe, MOTYIPOBOJHUKOBBIE KBAHTOBBIE
TOYKHU C OMOAKTUBHBIMU MOsIeKy1aMu. HaHOpoOOTHI.

HaunmenoBanue JMCUUILINHBI

«XUMHSA JICKApCTBCHHBIX BCHICCTB»

O0bém aucuuniaunnbl, 3E/ax 4.
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COAEPKAHHME JMCIUITJIMHBI

Paszneanl

Tempbl

Paszzgen 1. OcHOBHEBIE TTOHATHS
HayK O JIKapCTBaxX.
«IIpupoanas anteka».

Tema 1.1. Beenenue. ADME. Ilpuponnbie jgexapcTBEHHbIE
COEIMHEHUS: AJIKAJION/IbI M TEPIIECHBI.

Tema 1.2. MeTobl TOMCKA HOBBIX JIEKAPCTBEHHBIX BEIIECTB.
Kinunaunueckne ucnpITaHus.

Pa3nen 2. buomunienu.
JlexapcTBeHHBIE BEILIECTBA,
JIEUCTBYIOIINE HA
6romeMOpaHsbI.

Tema 2.1. Mumenu nevictsusi JIB: oOuime npeactaBieHwus.
JlekapcTBEHHBIE BEILIECTBA, ACUCTBYIOIIME HA OMOMEMOpaHbI:
JI€TepreHThbl, HOHOPOPHI, KaHAI000pa3yoIIHe aHTHOMOTHKHY.

Tema 2.2. MexaHusM IpOBENEHUS HEPBHOIO HUMITYJIbCA.
CpenctBa Uil HAPKO3a M MECTHBIE aHECTETHKH.




HanmeHnoBanue JMCUUILINHBI

«Xumus JICKAPCTBCHHLIX BCIICCTB»

O0béM mucumIMHLL, 3E/ak.4.
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COJAEPKAHUE JMCIUIIJIMHBI

Pa3gennl

TeMBI

Pa3znen 3. JlekapcTBeHHBIE
BEIIIECTBA, JICHCTBYOIINE HA
(bepMeHTHI.

Tema 3.1. JlexapcTBEeHHBIE BELIECTBa, JACHUCTBYIOLIME Ha
dhepmentol. HCIIBITI.

Tema 3.2. IlpoTBOMHKPOOHBIE M IMTOTOKCHUecKue JIB.

Paznen 4. JlekapcTBeHHBIE
BEILIECTBA, JEHCTBYIOLIME HA
PEEnTOPHI.

Tema 4.1. Peuentopsl — MUILIEHU IEHCTBUS JIEKAPCTBEHHBIX
BemecTB. CuHanTHyeckas IepeJadya HEPBHOTO HMITYJIbCA.
ALIETUIIXOJIMHOBBIN penentop. Onuouibl.

Tema 4.2. XuMus reTepOIMKIMYECKUX COCIMHEHUN Kak
OCHOBA I CO34aHus HOBBIX JIB.

HanmeHnoBaHMe TMCHUILIMHbI

«DPHU3UKO-XUMHUYECKHE METOIEI UCCIIEIOBAHMUS
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Paszneasnl

Tempbl

Pazpen 1.
PentrenoabcopOrimonHast
criekrpockonusi EXAFS /
XANES

Tema 1.1. ®usnueckue ocHoBbl crnekTpockonuu EXAFS.
Metoast usmepenusi EXAFS, ucnons3zyemoe o6opynoBaHue:
PEHTI€HOBCKHE MOHOXPOMATOPHI, IETEKTOPHI.

Tema 1.2. OcnoBbl Teopuu crnekrpockonun XANES.
HccnenoBanue  JIOKAIBHOM aTOMHOM W JJIEKTPOHHOMU
cTpykTypbl MeTooM XANES criekTpockonuu.

Tema 1.3. Onpenenenust GopMabHON CTEIEHU DJIEMEHTa B
uccaenyemoM coenuHeHuu. CoBMecTHbIN aHaim3 EXAFS u
XANES.

Paznen 2.
MaitoyriioBoe paccesiHue

Tema 2.1. @yH1aMeHTaIbHBIE OCHOBBI METO/Ia MAJIOYTJIOBOTO
paccestHUsl, CBSI3b CTPYKTYPHBIX XapaKTEpHCTHUK oOpasla ¢
KPUBOW paccesiHUs, OCHOBHBIE CIIOCOOBI M NpPUEMBl MpHU
MIPOBEJIEHUU 0OPATHOTO MpeoOpa3zoBaHUsI.

Tema 2.2. OcCHOBHBIE XapaKTEPUCTUKH U OCOOEHHOCTH
9KCHEPUMEHTAIBHON peanu3alid MeToJa Ha J1a0opaTOpHBIX

PEHTICHOBCKUX  HMCTOYHHUKAX M C  HUCIOJIB30BAaHUEM
CUHXPOTPOHHOI'O M3JIYYEHHUSI.
Paznen 3. Tema 3.1. Teopernueckne OCHOBBI  PEHTI€HOBCKOMN

[TopomikoBas qudpaKToMeTpHst

T pakuuu. DJIEKTPOHHAs U HEUTpOoHHAs TudpaKus.

Tema 3.2. Ornuuue MNOPOIIKOBOTO M MOHOKPUCTAIbHOTO
SKCIIEPUMEHTOB, MEPEKPHIBAHNE MUKOB. YIIUPEHUE MMUKOB U
MIPUYMHBI ero nosiBieHus. MuaummpoBanue qudpaKkTorpaMm.

Paznen 4.
PeHTreHOCTpYKTYpHBIN aHaJIN3

Tema 4.1. CoBpeMeHHBIE WHCTPYMEHTAIBHBIE METOJIbI
PEHTIeHOCTPYKTYPHOTO aHanu3a. BbIOOp M3mydeHus M ero
MOHOXpOMAaTH3ALIHS.

Tema 4.2. Perucrpamuss peHTI€HOBCKOIO U3Iy4YEHHS.
PentrenoBckue TU(HPaKTOMETPHI. OO6mue ATarlbl
pacinppoBKU M YTOUHEHUS] KPUCTAIUIMYECKON CTPYKTYPBI.

Paznen 5.
benkosas kpucramiorpadus

Tema 5.1. OcoOEHHOCTH MOHOKPHUCTAIBHON TU(PAKINK Ha
Oenkax: MpoOJeMbl MOJYyYEHHUsS Mpernapara; paaualoHHOe
paspymieHre (TIPUYUHBI TIOSBICHUS, CHOCOOBI OOpHOBI H
UCIOJIb30BAHUE B CBOMX IIJIsIX); YCTAHOBKA U cOOp JIaHHBIX.
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Pa3gennl

TeMBI

Pa3nen 1. Beenenue

Tema 1.1. 3HaueHHe OpPraHUYECKOrO0 CUHTE3a AJIS PA3BUTHUS
OPraHMYeCKOH XMMHH.

Tema 1.2 IIpoGnembl
OpPraHUYeCcKOro CUHTE3a.

IJTaHUPOBAHUA MHOI‘OCTaI[I/II\/JIHOI‘ (¢}

Tema 1.3 Crparerun panaux (1900-1950 rr) cuHTE30B
MPUPOJHBIX OOBEKTOB U JIGKAPCTBEHHBIX MPENaparoB.
CoBpeMEHHbIC CHUHTETHYECKHE 3a/la4d W MOAXOJbl K HX
PELICHHIO.

Paznen 2. Kputepuu
ONTUMAIBHOTO CHHTE3a

Tema 2.1. dakTopsl, onpenensonme NyTh CHHTE3A.

Tema 2.2. BeIxon, 9WCIO  CTaaudid, peruo- u
CTEPEOCEICKTUBHOCTb, YCIIOBHS PEAKITUH.

Tewma 2.3 [IpobieMa 10CTYyITHOCTH UCXOIHBIX COSAMHEHUH, UX
YCTOMYUBOCTH, TOKCUYHOCTh, MOXKAPO- M B3PBIBOOIIACHOCTH
KaK KpUTCPpUH ONITUMAJIBHOI'O CHHTC34a.

Paznen 3. CoBpeMeHHBIE
MOAXOAbI K CHHTE3Y IIEJIEBBIX
MOJIEKYT

Tema 3.1. OcHOBHEIE COBpPCMCHHBIC MNOAXOAbI K CHHTC3Y
CJIOKHBIX OPraHMYCCKUX MOJICKYIJI.

Tewma 3.2. IlnanupoBaHue CHHTE3a OT UCXOAHBIX CTPYKTYD.

Tema 3.3. CoeauHeHMs] PEryJsIpHOTO CTPOECHHS, JUMEPHI,
OJIMTOMEPHI U TTOJIUMEPHI KaK OOBEKTHI ISl CHHTETHYECKOTO
aHaJIM3A.

Tema 3.4. “Uppannonanbible” CUHTE3bl OTPAHUYEHHOCTh UX
BO3MOYKHOCTEH B OPraHUYECKOM CHHTE3E.

Paznen 4. PerpocunteTnyeckuii
aHaJIU3, OCHOBHBIE TIOHSATHUS

Tema 4.1. PeTrpocuHTEeTHYECKUI aHATIU3.

Tema 4.2. Mertoas! u HeIu PETPOCUHTECTUYCCKOI'O aHaJIn34a.

Tema 4.3. Baxnelume NOHATHA PETPOCUHTETUYECKOTO
aHanmu3a (1eneBas MOJIEKYJa, PETPOH, CHHTOH, TpaHC(hOpM,
CUHTETHYECKUN IKBUBAJICHT).

Tewma 4.4. PacuneHeHrE MOJIEKYJIBL.

Pasznen 5. JluneliHbli 1
KOHBEPIE€HTHBIN CUHTE3

Tewma 5.1. JIunelHbIM 1 KOHBEPreHTHBINA CUHTE3.

Tema 5.2. JlocTomHCTBAa W HEJOCTATKH JIMHCHHOHW W
KOHBEPTreHTHOM CXEeM PETPOCHUHTETUUECKOT0 aHaJIn3a.

Tema 5.3. OueHka BbIXOAa LEJNEBOM MOJIEKYJIbl B
MHOT'OCTaIMHHOM CHHTE3€.

Tema 5.4. Apudmernueckuii femMoH. JlepeBo cuHTe3a.

Tema 5.5. IIpuMeHEeHNE KOHBEPIEHTHOM CXEMBI B pealln3aliui
MHOT'OCTaIMHHOTO OPraHU4YECKOro CUHTE3a (IIPUMEDPBI).

Paznen 6. Tpancdopmbl

Tema 6.1. Tpancopmbl moapoOHOE PACCMOTPEHHE.

Tema 6.2. OcHOBHBIE TpaHC(QOPMBI, MPUMEHSIOMIMUECT IMPU
aHaJIN3€: PaCUWICHEHUs U COWJICHEHMS, U3MEHEHNUs, BBEICHUS
U yJaleHus (YHKIHOHAIBbHBIX TPYMI, Pa3pblB U CO3JIaHUE
LIUKJIA, IEPErPYNIIUPOBKA.

Tema 6.3. MolHble peakiu.

Pa3nen 7. CHUHTOHEI

Tema 7.1. CHHTOHBEL.

Tema 7.2. CHHTOHBI C €CTECTBEHHOH M OOpaleHHON
oJIApHOCThI0. CHHTETHYECKHE SKBUBAJICHTHI CHHTOHOB.

Tema 7.3. CriocoObl 06paliieHusi MOJIIPHOCTH CHHTOHOB.

Tema 7.4. YMIOnyHr.
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Pa3gennl

TeMBI

Tewma 7.5. IlpuMepsl UCIIOJIB30BAHUS B CHHTE3E.

Paznen 8. Yopasnenue
PErHOCENEKTUBHOCTBIO PEaKIIUU
IIPU TIOMOIIY CEJICKTUBHON
AKTUBAIUU PEAKIIMOHHBIX
IIEHTPOB

Tewma 8.1. [IpoGiema pernoceIeKTUBHOCTH PEAKITUN

Tema 8.2. AkTuBalMs peakKIIMOHHBIX IICHTPOB.

Tema 8.3. MeTo1bl aKTUBAIIUH IEKTPO(UIHHBIX IIEHTPOB.

Tema 8.4. Ilytm d¢opMupoBaHUS JIETKO  YXOMSIIHUX
3aMecTHTeNel y Sp>-THOPHIM30BAHHOTO ATOMA YIIIEPOIa.

Tema 8.5. CynbdonarHple W TpudIaTHbIE TPYNIbl Kak
BApUAHT aKTHBAIIMU CIIUPTOBOTO THIPOKCHUIIA.

Tema 8.6. AxTuUBanug ajJpJErMOIHOIO U KETOHHOIO
ANEKTPODUIHHOTO IIEHTPOB.

Tema 8.7. AkTuBaIus AIMIMPYIOIIKUX PEAreHTOB.

Pa3nen 9. AktuBanus
HYKJI€O(UITHHBIX IICHTPOB B
KapOOHWIIBHBIX COCTMHECHUSIX

Tema 9.1. MeTo1bI aKTUBAIIMHU HYKJICO(DHIIBHBIX IICHTPOB.

Tema 9.2. AKTHBaIMs O-YIJIEPOJHOTO HYKICOPHIBHOTO
LIEHTPa B KETOHAX, CHOJIST-AHUOHBI.

Tema 9.3. Kunetnueckuii 1 TepMOJMHAMUYECKUN KOHTPOJIb B
PEruoCceIeKTHBHOM T€HEPUPOBAHUHU €HOJISIT-AaHHOHOB.

Tema 9.4. Ddupbl eHONOB Kak aKTUBUpPOBaHHAs (opma
KETOHOB.

Tema 9.5. CunmiioBble 3¢ Upbl €HOJIOB U €HAMUHBI B CUHTE3€

Tema 9.6. AkxTuBaUMs O-yTIEPOJHOTO HYKICOPUIHLHOTO
LIEHTpa B KETOHaX IyTeM BpPEMEHHOTO  BBEICHHS
BCIIOMOTaTENIbHON KapOOaJIKOKCUJIBHOM TPYNIUPOBKH B OL-
MIOJIOXKEHUE.

Tema 9.7. ManoHOBBIH U alIeTOYKCYCHBIM 3(UpP U UX aHAJIOTH.

Tema 9.8. Ucmoinp3oBaHME CHIBHBIX OCHOBaHHH  JJId
(hopMupoBaHUS JBYX3apsAHBIX KapOOaHMOHOB B
OPraHM4YeCKOM CHHTE3E.

Paznen 10. 3amuTHbIie rpynmns! B
CHHTe3€. 3alura
THJIPOKCHIIBHBIX TPYIIT

Tema 10.1. 3amuTHbIe rpynnbl B OpraHM4eCcKON XUMHUU.

Tewma 10.2. 3ammra Kak aabTEPHATUBHBIN MOJX0/] K PEIICHUIO
po0JIeM PErHOCEIeKTUBHOCTH CUHTE3A.

Tema 10.3. Kpurepun naeajibHOM 3aIIUTHOMN TPYIIIBL.

Tema 10.4. HeoOXoIuMOCTh HCHOJIB30BAHUS PA3THMUHBIX
3alUT PeaKIIMOHHOTO LIEHTPA OJHOT0 THIA

Tema 10.5. IlpuHUIMOBI OPTOrOHAIBHOM CTAOMIBHOCTH U
MOAYJUPOBAHHON JTAOMIHLHOCTH

Tewma 10.6. 3anmTa ruApOKCUIBHON U AMUHOTPYIIII.

Pazgen 11. 3amura
KapOOKCHITBHBIX,
KapOOHUJIbHBIX U aMUHOTPYIIIT

Tema 11.1. MeTtob! 3amIMThl KApOOKCUIBHBIX, aMUHOTPYIII U
aJIbJACTUHBIX [PYIIIL.

Tema 11.2. Ilpumepbl UCHOJIB30BaHUS 3AIUMTHBIX TPy B
MHOI'OCTaIMMHBIX CUHTE3aX AJIKAJIOUOB U CaXapoB.

Pa3nen 12.
PerpocunTeTnueckuii ananus
Pa3JIMYHBIX KJIACCOB
CO€TUHEHMI

Tema 12.1. OcCOOEHHOCTH PETPOCHHTETHYECKOTO aHaIHM3a
KJIACCOB OPraHMYECKUX COEIUHEHUHN (AJIKEHOB, AaTKUHOB,
apeHOB, CITUPTOB, MPOCTHIX 3(DHUPOB, ATBICTUIOB, KETOHOB U
KapOOHOBBIX KUCJIOT, aMHHOB).

Paznen 13.
PerpocunTeTnueckuii aHanmu3
OM(YHKIIMOHAITBHBIX

Tema 13.1. PerpocunreTnueckuit aHanmu3
OM(YHKIIMOHATBHBIX coeanHeHnd. Anamm3 1,2-; 1,3-; 1,4-
PETPOHOB.
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Pa3gennl TeMBI
coenunenwuii - 1,2-; 1,3-; 1,4-
PETPOHOB
Paznen 14. Tema 14.1. Perpocunrernueckuii ananus 1,5- u 1,6-peTpoHoB.

PerpocunteTnyeckuii anamus
1,5- u 1,6-peTpoHoB.
Oco0eHHOCTH PETPOCUHTE3a
apeHoB

Oco0eHHOCTH PETPOCHHTE3a APEHOB.

Tema 14.2. BzaumHoe npeBpalieHue TPy U UCIOIb30BaHUE
opueHTHpYyIoero 3¢¢eKkra BCIOMOTAaTEIbHOW TPYNIBl B
KOJIbIIE.

Tema 14.3. 3ammura C-H cBsi3u B apoMaTUyecKOM psily Kak
METOJI peruocnenu(puuecKkoro CHHTE3a.

Tema 14.4. MeTonbl yajieHUst OPUEHTUPYIOIICH U 3aIIUTHOMN
TPYOIUPOBOK B apOMATHUECKOM KOJIbLIE.

Tema 14.5. IlpaBuna peruocneninpuuHOro BBEICHUS TPETHETO
3aMecTUTeNs B OEH30JIbHOE KOJIBIIO.

Pazgen 15. DinemeHTHI
MOJICKYJISIPHOTO JTU3aiiHa

Tewma 15.1. DyieMeHTHI MOJICKYJISIPHOTO TU3aiHA.

Tema 15.2. OOwmume npuHOMNBI Au3aiiHa (pa3paboTKu)
MOJICKYJI.
Tema 15.3. Kiaccuueckue moaxoabl W MOAXOMBI,

Oasupyrolecs: Ha MOJIEKYJISIPHBIX MOJEIISX.

Tema 15.4. MonekynspHoe pacno3HaBaHUE (MOJIEKYJISIPHbBIE

peuenTopbl, MaTPUYHBIA CHHTE3, CyIpPaMOJEKYJSPHBIA
KaTaJin3).
Tema 15.5. MonekynsipHoe MOJIeTHPOBAaHUE OOBEKTOB KUBOM
MPUPOABI.

Tema 15.6. bBuomnmeruka.

Tema 15.7. Marematndeckue MeETOJAbl MOJACIUPOBAHUSA U
UCCIIEIOBAHMSI CTPOCHHUS M CBOMCTB XUMHUECKUX OOBEKTOB Ha
IpUMepe MOporpaMM  MOJIEKYJISIPHOTO  MOJEIMPOBAHUS
(HyperChem, ChemOffice).

Tema 15.8. TumoBble MeTOABl MOIYYEHHS MOJUIAPAHOB
(TIIIaTOHOBHI TETA).

Tema 15.9. @ynnepens! 1 HAHOTPYOKU — HOBast MOIU(PUKAITHS
yTIepoaa.

Tema 15.10. Ucropus oTtkpbiTuss. CHHTE3 U NPAKTHUECKOE
npUMeHeHHe (yJUIEpEeHOB M HAHOTPYOOK.

Paznen 16. DneMeHThI
CyIpaMOJIEKYJIIPHOU XUMHUHU

Tema 16.1. DnemenTsl cynpamosiekynsapHoit xumun (JKan-
Mapu Jlen, 1978 r.).

Tema 16.2. MexMoneKyIsipHbIe (HEKOBaJICHTHBIE)

B3aWMOJICUCTBUS.

Tema 16.3. Apxutektypa cynpamMoJeKyIsIpHbIX 00pa3oBaHUH,
CYIEPMOJIEKYJIbl U CYIPaMOJIEKYJISIPHbIE aHCAMOJIH.

Tema 16.4. KoMIoHEHTBI CynpaMoOJIEKYJISIPHBIX aCCOLUATOB:
petenitop (p) u cybcrpar (C), COCNUHEHHE BKIIOYCHHUS H
coeiMHEeHHUE (KOMIIJIEKC) TUIIA TOCTh-XO035H1H.

Tema 16.5. Potakcanbl, KaT€HaHbI, Y3Jbl,
JE€HAPUMEDHI.

KJIaTpaThl,

Tema 16.6. CuHTE3 M IPUMEHEHUE

Tema 16.7. MonexkyJsipHble TUHLETHI, JIOBYIIKH U IIPOYEE.
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Tema 16.8. ®opMupoBaHHe HAHOOOHEKTOB.

Tema 16.9. TeMmIulaTHBI CHHTE3 XUMHYECKHUX OOBEKTOB C
3aJITaHHBIMH CBOMCTBaMU.

HaunmeHnoBanue JMCHUILIHHBI

«OcHOBBI He(PTEXUMUI)

O0bém qucuumiInnbl, 3E/ak.4.
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Pa3zaennl TeMbl
Paznen 1. CeipbeBoe Tema 1.1. IIpou3BOACTBO yIJIEBOJAOPOAHOTO ChIPhA A
obecriecucHue He()TEXMMHYECKHUX TPOIIECCOB M3 YIJIsl, IPUPOJIHOTO raza u
He(TerazoXuMHU4YECKOn HedTH.
MIPOMBIIIUICHHOCTH Tema 1.2. BosieueHue anbTEPHATHBHOTO CHIPhS B
MPOU3BOJICTBO  IPOJYKTOB  OCHOBHOTO  OPraHUYECKOTO

CHHTC3a 1 He(i)TeXI/IMI/II/I.

Paznen 2. Oxucaureapabie
HPOIIECCHI JIsl TIOTYYCHUS
He()TEXUMHUYECKOHN MPOTYyKIIUN

Tema 2.1. [Ipou3BOACTBO KHUCIOPOICOAEPKALUX MPOJTYKTOB
OKHCJICHHEM HACBIIICHHBIX YTIICBOAOPOIOB.

Tema 2.2. [Ipou3BOACTBO KHUCIOPOICOAEPKALUX MPOJTYKTOB
OKHCJICHHEM HEHACHIILICHHBIX YTIEBOIOPOIOB.

Tema 2.3. [Ipou3BOACTBO KHUCIOPOICOAEPKALUX MPOJTYKTOB
OKHCJICHHEM apOMaTH4YeCKUX U HATEHOBBIX YIIIEBOIOPOIOB.

Pazpnen 3.

[Tony4yeHne 0a30BBIX
MOHOMGpOB nu HOJ'II/IMepOB nu3
HHX

Tema 3.1. IIpou3BOJACTBO YriI€BOJOPOAHBIX MOHOMEPOB IS
CHHTETUYECKUX Kay4yKOB U TIOJIMMEPOB.

Tema 3.2. IIpon3BoACTBO BEICOKOMOJIEKYISIPHBIX
COEMHEHUH U3 HePTEXUMHUYECKOTO ChIPbSL.

Paznen 4. IlpousBoacTBo

Tewma 4.1. IIpon3BOACTBO CIUPTOB.

raJIOT€HIIPONU3BOIHBIX Tema 4.2. [TpousBoacTBO raJIOreHIIPOU3BOIHBIX
YTJI€BOIOPOJOB U CHUPTOB YIJI€BOAOPOAOB.
Pazpen S. Tema 5.1. Mcropuueckue acieKThl CTAHOBJIEHUS U Pa3BUTHS
["azoxumus ra3oxuMuu B mupe u Poccuu.
Tewma 5.2. CriocoOblI OJTyYEeHHS] CHHTE3-Ta3a.
Tema 5.3. CunTe3 MeTaHOJIa U OKCUT'€HATOB U3 CHHTE3-Ta3a.
Tewma 5.4. CuHTE3 YIJI€BOIOPOJIOB U3 CUHTE3-Ta3a.
Tema 5.5. CoBpeMeHHbIE HAIPABICHUSI Pa3BUTHS T'a30XUMHUH.
Paznen 6. Tema 6.1. CoBpemeHHbIE TPEHABI B pa3BUTUHU
AKTyanbHBIC TPEH/IBI Pa3BUTHSA  |HE(TEra3oXuMuu. Bzanmocssizu TEXHOJIOTHIECKUX
HeTera3oXuMHu MIPOIIECCOB, MOBBIIIEHNE PEHTA0ETBHOCTH HEPTEXUMHUYECKIX
NPEATIPUITHI.
Pazpen 7. Tema 7.1. CunTe3 HepTEXUMUUECKOTO MPOIYKTA.

CuHre3 U uzydyeHue Gpu3mKo-
XUMHYECKHX CBOMCTB
He(TEXMMHUYECKOTO MPOTyKTa

Tema 7.2.  M3yueHue  (PU3UKO-XMMHUYECKUX  CBOICTB

HC(pTCXI/IMI/IquKOF O IPpOAYKTa.
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Paznen 1. OcHOBHBIE IPUHIIUIIBI
Mmacc-crekrpomerpun / Basic
principles of mass spectrometry

Tema 1.1. Ilpunuounsl Hamboyee 4YacTO UCIONb3YEMBIX
MCTOOOB TI'C€HEpAIlMKM HOHOB. MCTO,Z[BI MATKOI M JKECTKOH
nonmsanuu. / Principles of the mostly used methods for ions
generation. Soft and hard ionization techniques.

Tema 1.2. Ilpunuounsl Hambonee 4YacTO UCIONb3YEMBIX
MCTOOOB pa3aACICHUA U JCTCKTHUPOBAHUSA MOHOB. MarauTtHbIH
CCKTOp, KBaJpymnojb, KBaJIPyIOJIbHAasg WOHHAs JIOBYIIKA,
JINHEWHAas1 MOHHAsA JIOBYIIIKA, Op6I/ITaJ'IbHa$I JIOBYIIIKA, HOHHBIN
HHKJIOTpOHHBIfI PE30HAHC n BPEMAIIPOJICTHLIC Macc-
ananusaTopsl. / Principles of the mostly used methods for ions
separation and detection. Magnetic sector, quadrupole,
quadrupole ion trap, linear ion trap, Orbitrap, ion cyclotron
resonance and time-of-flight mass analyzers.

Pa3nen 2. Tannemuas macc-
cniekrpomerpust / Tandem mass
spectrometry

Tema 2.1. MeToasl aKTHBallMd MOHOB: JUCCOLIHALIMSA,
WHTyIITUPOBaHHAs CTOJIKHOBEHHEM, JIMCCOIHAIIHS c
MePEHOCOM 51 3aXBaToOM AJICKTPOHOB, dboToHHO-

WHAYIHPOBaHHAS (PparMeHTanus. MOHUTOPUHT BBIOPaHHBIX
peakmmii. / lon activation techniques: collision-induced
dissociation,  electron-transfer ~ and  electron-capture
dissociation, photon-induced fragmentation. Multiply reaction
monitoring.

Paznen 3. OCHOBHBIC TIPUHITHITHI
HHTCpHpeTallui Macc-
CIEKTpaJIbHBIX NaHHbIX/ Basic
principles of mass spectral data
interpretation

Tema 3.1. OcHOBHBIE NyTH (parMEHTAllMM OPraHUYECKUX
COCIMHEHUI. MexaHu3Mbl paspelBa U IEPErpyHIIHUPOBOK.
HeuetHo- W ueTHO- »anekTpoHHBIe HOHBL [/ The main
fragmentation pathways of organic compounds. Bond scission
and rearrangement mechanisms. Odd and even electron ions.

Tema 3.2. Ucnonb3oBaHue 6a3 JaHHBIX MacC-CIIEKTPOB,
HUHIACKCHI COBIIAACHUA U O6paTHOF0 COBITaACHUA, MPAMOC H
napasiebHOe cpaBHeHHe Macc-criektpoB. / The use of mass
spectra databases, match and reverse match factors, head-to-
tail and side-by-side comparison of mass spectra.

Pasgen 4. Metonas! ais
OIIpeleIEHUs CTPYKTYPhI
HCU3BCCTHBIX COGI[I/IHGHI/Iﬁ C
IIOMOIIIKO MacCC-
cnekrpomerpuu U3 / Protocol
for structure determination of
unknowns by EI mass
spectrometry

Tema  4.1. OcHoBHble 1yTH  (¢parMeHTalUu U
XapPaAKTCPUCTUYHBIC HMOHBI AUKIINYCCKUX COGHHHGHHﬁ,
cojiepKalux He Ooyiee OMHOW (QYHKIIMOHAIBHOW Tpymmbl. /
The main fragmentation pathways and diagnostic ions for
acyclic compounds with up to one functional group.

Tema 4.2. OcHoBHble MNyTH  (parMeHTaUuu U
XapaKTCPUCTHYHBIC HNOHBI IUKIINYECKUX COGHI/IHGHI/I?I,
coiepKalx He Ooyiee OMHOW (QYHKIMOHAIBHOW Tpynmsbl. /
The main fragmentation pathways and diagnostic ions for
cyclic compounds with up to one functional group.

Tema 4.3. OcHoBHble myTH  (parMeHTanmud U
XapaKTepUCTHUYHbIE HOHBI apOMaTHYECKHX COEAMHEHMUH,
cojiepKalux He Ooyiee 0MHOW (QYHKIMOHAIBHOW Tpymmsbl. /




HaumenoBanue AUCIUITINHBI

«DyHJaMEHTaIbHbIE  MPUHLUIBI  COBPEMEHHOM  Macc-
cnektpomerpun / Fundamentals of contemporary mass
spectrometry»

O0béM qucHuIIMHLI, 3E/aKk.4.

4/144

COJAEPKAHUE JMCIUIIJIMHBI

Pa3pennl

TeMBI

The main fragmentation pathways and diagnostic ions for
aromatic compounds with up to one functional group.

Tema 4.4. OcHoBHble myTH  (parMeHTauuu U
XapaKTCPUCTHYHBIC HWOHBI AOUWKINYCCKUX COCI[I/IHGHI/Iﬁ C
Oosiee yeM OJHOI (yHKIMOHANBHOHM Tpynmoit. / The main
fragmentation pathways and diagnostic ions for acyclic
compounds with more than one functional group.

Tema 45. OcHoBHble myTH  (parMeHTauuu U
XApaKTCPUCTUYIHBIC NOHBI UKIIMYCCKUX COC,HHHGHPII;'I ¢ Oonee
yeM onxHOW (yHKIMOHanpHOW rpymmoi. / The main
fragmentation pathways and diagnostic ions for cyclic
compounds with more than one functional group.

Tema  4.6. OcHoBHble myTH  ¢parMeHTallMK U
XapPaKTCPUCTUYHBIC HMOHBI aAPOMATHYCCKUX COGIII/IHGHPIfI C
Oosiee yeM onHO# (GyHKIMOHATBHOM Tpymmoi. / The main
fragmentation pathways and diagnostic ions for aromatic
compounds with more than one functional group.

KonwnuecTBennsii anamms /
Quantitative analysis

MeToas! KOJTUYECTBEHHOTO aHAIM3a, IPOLIE Ty PbI
KaJ'II/I6pOBKI/I C UCIIOJIB30BAHUECM BHCHIHUX U BHYTPCHHUX
CTaH/IapTOB, METOIMKA U30TOMHOTO pazbasnenus./ Methods
of quantitative analysis, calibration procedures for external
and internal standards, isotope dilution technique.

PYKOBOJIMTEJIb OII BO:
3asenyromuii kadenapoi Xpycranes B.H.
HEOPraHWYECKON XUMUU <
JomxHocts, BYII ﬂ HOW ;;— ®amunus U.0.
Q\= -




HaumeHoBaHUE AUCIUITIAHDI

duznyeckas KyJabTypa

OOwiast TPY10€MKOCTh
JIACLUITIMHBI

72 vaca (2 3a4eTHbIC €IMHULLbI)

dopma KOHTPOJIS

3a4€CT

Pe3ynprarsl OCBOCHHMS
JIACUMIUIMHBI

ChopMUpOBAHHbIC 3HAHUS ¥ YMEHHS KOMIIETCHIUH:

VK-7 «CriocobeH moiiepKuBaTh J0DKHBIH YPOBEHb (pU3MIECKON
MOArOTOBICHHOCTH JUIs 00ECIeUeHHUs! MOJHOLEHHON COUMAIbHOM U
npo(heCcCHOHAILHOMN eI TEIBHOCTI.

Kparkoe cosepkanue JMCUMUIIMHDI

HasBaHue pasiaesoB
JTIACIUITIIUHBI

Coneprxanue pasjesna (TeMbl)

AyoumopHnoie 3anamus

MeToIMKO-ITPAKTUYECKHI
paszen

Tema 1. CaMOKOHTPOJb
VIIPQKHEHUSIMH U CIIOPTOM.

3aHUMArOInuXCs q)I/I3I/I‘-I€CI(I/IMI/I

Tewma 2. [Tokazatenu (pU3HUECKOTO pa3BUTHS

Tema 3. IlokazaTeau (yHKUHOHAIBHOTO COCTOSHUSA.

Tema 4. TTokazarenu GU3NYECKON MOATOTOBICHHOCTH
Tema 5. [Tokasarenun pu3nveckoil paboToCroCOOHOCTH
Tema 6. [TokaszaTenn NCUXOPHU3NOJIOTHIECKOTO COCTOSHUS

Tema 7. dusnueckas KyjabTypa B MPOU3BOJACTBEHHON ACATEIIBHOCTH
OakajaBpa M ClelyanucTa.

KoHTposibHBIH pa3jen

TecTupoBaH#e TEOPETUYECKUX 3HAHUH
3aueTHOE 3a/laHuEe

CamocmoamenbHas padboma cmyoeHmos

Teopernueckuit pasje

Tema 1. Ousnueckas KyJabTypa B
npodecCHOHATBLHON MOArOTOBKE CTYICHTOB.

OOLICKYTBTYPHOH U

Tema 2. ConuanbHO-0MOJOrHYeCcKre OCHOBBI (PU3HMYECKOH
KYJIBTYPBbI.

Tema 3. OCHOBBI 3/10pOBOro 0Opa3a KU3HU cTyaeHTa. Pusnyeckas
KYJIbTYpa B 00€CIEeYEHHH 3110POBBSL.

Tema 4. ITcuxodu3uog0rnuecKre OCHOBbI yueOHOIo Tpy/aa 1
HHTEJIEKTYalbHOI fesitesbHocTH. CpeacTsa Gu3nveckon
KyJIbTYpbl B PEryIHPOBAHHH pabOTOCIIOCOOHOCTH

Tema 5. [learornueckre OCHOBBI (PU3NYECKOr0 BOCITUTAHMS.
[IpodeccronanbHO-NpUKIanHas Gpu3nyecKkas MoaAroToBKa
CTYZIEHTOB U (u3nUecKas KylbTypa B Ipo(ecCHOHATbHOH
JeSITeIbHOCTH OYyLIEro crielraincTa.

Tema 6. OCHOBbBI 00LIEH U ClEHHATBHON (HU3MYECKOM MOATOTOBKH.
CriopTHBHAas NOAr0TOBKA. MHAMBHMYyalbHbIH BEIOOP BUAOB CHOPTA
MM CUCTEMBI (PU3HUECKUX YTIPAKHEHUH,

Tema 7. OCHOBbI METOJMKH  CAMOCTOSTEBHBIX  3aHSATHH
(U3MYECKUMHU YIIPAKHCHUSMU.
Tema 8. CaMOKOHTpOJIb  3aHMMAIOLIKUXCS (bPI3I/I‘—IeCKI/IMI/IJ




YIPpaXXHEHUSMU U CIIOPTOM.

MeToarKO-TPaKTHYECKHH

pazaen

1. Metonukn >QPEKTUBHBIX 1 SIKOHOMHYHBIX CIIOCOOOB OBJIAACHUS
’KM3HEHHOBAKHBIMU YMEHHUSIMH U HABbIKAMH.

2. Tlpocreiilnie METOAMKM CAMOOLEHKH pPabOTOCIOCOOHOCTH,
YCTAIOCTH, YTOMICHHSI M MPUMEHEHMsl CPEACTB (U3MYCCKOHU
KYJIBTYPbI JJIs1 UX HAalPaBJA€HHOW KOPPEKLIUH.

3.  Meroauka  COCTaBJICHMS  MHIAMBUIYaJIBHBIX  IIPOrpamMM
(pM3MYECKOr0 CAMOBOCIHTAHMS M 3aHATHH  0310pPOBHUTENBHOM,
peKpealioHHON ¥ BOCCTAaHOBHUTEJIbHON HAIPaBJICHHOCTH.

4. OCHOBBI METOJIMKH caMoMaccakKa.

5. MeTo/iKa KOpperupyroueil ruMHacTHKH JUISE T71a3.

6. Meroauka COCTaBJIiEHHs W TPOBEJACHUS  INPOCTEUIINX
CaAMOCTOSITEJIbHBIX  3aHSTHH — (U3MYECKUMH  YNPAKHEHHUAMH
TMTMEHUYECKOM UM TPEHUPOBOYHON HAIIPaBJICHHOCTH.

7. MeToibl OLIEHKH U KOPPEKIIMH OCAHKH ¥ TE€JIOCTIOKCHUS.

8. MeTo/bl CAMOKOHTPOJISl COCTOSIHUSI 30POBbS U (DU3UIECKOTO
pa3BUTHSL.

9. Meroabl CaMOKOHTPOJISI 3a (DYHKUMOHAJIbHBIM COCTOSIHUEM
OopraHusma.

10 MeTouKa npoBeieHUsl y4eOHO-TPEHUPOBOYHOIO 3aHATHS.

11. MeTo/ibl CAMOOLIEHKH CIIEIHAIbHOM QU3HUECKON U CIOPTUBHON
MO/ArOTOBJIEHHOCTH 110 W30paHHOMY BHJy CTIOpTA.

12. MeTojnKa HHIMBHAYQIBHOTO TOAX0/a ¥ MPUMEHEHUS CPEJICTB
JUIS HAIPABJIEHHOIO PA3BUTHA OT/IE/IbHBIX (PU3HUCCKUX KaYeCTB.

13. MeTojibl peryjiupoBaHus CUXO0IMOIMOHAIIBHOIO COCTOSHHSA Ha
3aHATHAX (PU3HUCCKUMHU YIIPOKHEHUSMH U CIIOPTOM.

14. CpenctBa U METO/1bl MBILIEYHON pelakcallu B CIIOPTE.

15. MeToauKa caMOCTOSITEIbHOIO OCBOEHHS OTICIbHBIX 3JIEMCHTOB
NpoeCCHOHATBHO-MPHKIAIHON PU3HUECKOH TOATOTOBKH.

16. Metoauka NpoBeAeHHUs MPOU3BOACTBEHHOW TI'MMHACTHKH C
Y4eTOM 3a/JaHHBIX YCJIOBMH U XapakTepa Tpyaa.

PYKOBO/JIUTEJIb OIl BO:
3aBeayromnii Kaeapoit
(Pu3HUECKOro
BOCIIUTAHUS U CIIOpTa

Jleoenesa T.P.

JlomxkHocTb, BYTI

l}{)jxﬁm:b damunusa U.0.




Hanmenopanye aucuuiumEbl | [Ipukiaanas usnyeckas KyJIbTypa

Obmas TPYACCMKACTE 328 yacos (0 3a4ETHBIX €IMHHIL)

JTACLUTLIAHbBI

ChopMUpPOBAHHbIE YMEHUSI ¥ HABBIKM KOMIICTCHIAH:
Pe3ybraThl OCBOCHNUS VK-7 «CniocobeH 1moaiepKiBaTh J0JKHBIH YPOBEHD buznueckon
JMCLMTITMHBI [OArOTOBJIEHHOCTH JUls 0OecIedeH s MOJIHOLUCHHOH COLMATIBHOH H

Npo¢ecCHOHANbHOM JIeSTEbHOCTI.

KpaTxoe coJieprKaHue JIUCIIMITJIMHBI

HaspaHue pa3/iesioB
Coepxanue paszena (TeMbI)

JIACLIMIITUHBI
Jlerkas aTJeTHUKa
CropTUBHbIE UIPBI
[TpakTU4ecKui pasziesn ['uMHaCTHKA

JlppKHast MOAroTOBKa
CamocTosiTenbHas paboTa CTy1eHTOB™

*3aHATHS BO BHEY4YeOHOE BpeMs

PYKOBOJMUTEJIb OIl BO:
3apeayroumi Kadeapon
pu3nuecKoro

BOCIIUTAHHUS U CIIOpTa

Jleoenesa T.P.

JlonxHocTb, BYTI ﬂounlﬁ;b/ Damunus K.O.



