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Pabouasi nporpamMmma AMCLMNNMHBI COCTaBNEHa B COOTBETCTBUM Mpuka3om MuHoGpHayku Poccum ot 20.10.2021 Ne 951
"O6 yTBepxxaeHuM beneparnbHbIX roOCy4apCTBEHHbIX TpeboBaHMM K CTPYKType Mporpamm MOArOTOBKM Hay4YHbIX U Hay4yHO
-negarormyeckux KagpoB B acnvpaHType (agbloHKTYpe), YCNoBMAM UX peanusaumm, cpokam OCBOEHUS 3TUX nporpamm C
Y4eTOM pasnuuHbix opM 00yyeHus, obpal3oBaTeNibHbIX TEXHOMOMMM U OCOBGEHHOCTEN OTAENbHbIX KaTeropui
acnmpaHToB (agbloHKTOB)"

CoctaButens (n):
[oKTOp XMMMyecknx Hayk, 3aBeayroLnin kadpegpon TpvwuH HO.T.

OT Kadbenpbl cocTaBuTENS: TpuwwuH HO.T.
3asegyownin kadeapon opraHN4eckon XumMmm

OT BbINyckatoLel kadeapbi: TpuwmH HO.T.
3aeenyownin kadegpom

MeTtoaundeckun oTaen: CmupHoBa B.T".



1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb gucuunnuHbI: NoAroToBKa acnMpaHToB K cAade SK3ameHa KaHOuaaTCKoro MUHMMyMa no

[ONOSTHUTENBHOW NporpamMmMe «XumMmst ocopopraHNYeCKUX CoeguHeHNN»

nyteM hopMUPOBaHMS NPOYHBLIX 3HAHUI O:

- NPUPOAE XUMUYECKMX CBA3EN N 0COBEHHOCTSIX CTPOEHUSI

dochopopraHmyeckmx coeguHeHUn,

- OCHOBHbIX MeToAax CUMHTe3a hocopopraHM4ecknx CoeamHeHun,

- peakuUMOoHHOW cnocoBbHOCTN POCdOPOPraHNYECKUX COEAMHEHWU C TPEX- U

NATUBaANEHTHbIM aTtoMoM dhoccopa B pasnmMyHON KoopauHaumu,

- OCHOBHbIX HarnpaBreHusX NpakTM4ecKoro NpMMeHeHus

docthopopraHNYEeCKUX COeaANHEHUN.

1.2 3apaum QUCLUMUNIIUHBI:

- AaTb B BMAE NEKUM OCHOBHOM 06beM MHopmMaumm 06 0cobeHHOCTAX

CTPOEHUS, BaXKHENLUMX MeToAax CMHTE3a, peakuMOHHOW CNocoBHOCTN U 0bnacTsx

NpPaKTU4eckoro npumMeHeHnst ocopopraHNYecKnx CoeamMHEHUN,

- 3aKpPEenUTb NOMyYeHHbIE 3HaHWUSI MyTEM KOHTPOINUPYEMbIX CAMOCTOATENbHbIX

pabor.

1.3 MecTto AMcUMNNNHBLI B CTPYKTYpe NporpaMMbl acnupaHTypbl:

OucumnnuHa otHocutest kK OBpasoBaTenbHOMY KOMMOHEHTY «ducumnnuHbl (Mogynu)» [porpamMmmbl NOArOTOBKU
Hay4HbIX U Hay4YHO-NEeAarormyecknx KagpoB B acnupaHType

3HaHUS M YMEHMWsl, MOSlyYeHHble acnupaHTamMmyM Mpu M3YYEHUU [aHHOW AWUCLUMMIMHBI, HeobXogumbl Npu
NMOAroTOBKE K coaye KaHaAWAaTCKOro ak3aMeHa U HanucaHuv auccepTaLuoHHON paboThl
HayuyHaa neAtenbHOCTb, HanpaBrneHHas Ha NoAroTOBKY AMccepTauuy K 3alute

Meparornyeckas npakTuka

CoBpeMeHHble MHOPMAaLMOHHBIE TEXHOMNOMMKN B HaykKe
MHOCTpaHHbIN A3bIK

WcTopusa n ounococunsa Haykm

2 TPEBOBAHUA K PE3YNIbTATAM OCBOEHUA ANCLUUNIIUHDBI

3HaTb: OCHOBHblE 3aKOHOMEPHOCTU CTPOEHMS U CBOWCTB (pOCHOpOpraHNYECcKUX COEOMHEHUN C TPEX- N NATUBANEHTHLIM
aTomom choccopa B pasnmnyHON KOOpAMHALMK, BaXKHeNLWne obnactu NpakTM4YecKoro npumMeHeHusa gocopopraHmyeckmnx
COeNHEHNI,

YMeTb: MPUMEHATb MNOMNYYEHHblE 3HAHWS NPW BbIMONIHEHUU OUCCEPTALUOHHOIO WCCNeaoBaHus ANs UHTeprpeTauum
MosflyYeHHbIX pe3ynbTaToB W OnpeaeneHnss BO3MOXHbIX obGnacTtel MnpaKTUYeCKOro WUCMOSib30BaHUS CUHTE3MPOBaHHbIX
docchopopraHMyecknx COeAMHEHUIN, OpUeHTMpoBaTbCcs B MeTogax cuHTesa POC, ycTaHOBMEHUSI MX CTPOEHMST U
NPOrHoO3npoBaHUst

peakLUMOHHON CnocobHOCTH

BnapgeTb: TeopeTM4eCcKMMU 3HaHUSIMU 00 OCHOBHbIX peakunsx POC n ux mexaHuamax; U3NYECKUX, XUMUYECKUX WU
Bronornyeckmx cBoNCcTBax pasnuyHbix knaccos POC




3 COOAEPXAHUE U NOPAAOK OCBOEHUA ANCLIUMITUHDbI

HanmeHoBaHWe 1 cogepxaHme pasaenos, TeM U YY4eOHbIX
3aHATUN

CemecTp
(kypc ons
3A0)

KoHTakTHas

paboTta

Jlek.
(4achbl)

Mp.
(vacnl)

CP
(4acnbl)

dopma
TekyLLlero
KOHTpons

Pasgen 1. O6wme 1 TeopeTrnyeckne npeacraBneHns

Tema 1. Atom docdopa. XnMMu4eckme CBSA3M C yyYacTUeMm
doccopa. Tunbl coeanHeHun docdopa. Crepeoxumms
coeauHeHun pocgopa. OCHOBLI HOMEHKNATYPBI.

Tema 2. dochuHbl

Knaccudpmkaums wn HomeHknatypa. MeToabl nonyyeHus
NnepBUYHbIX, BTOPUYHBIX U TPETUYHbIX  (POCHUHOB.
XnmMmyeckme  CBOWCTBA. MpumeHeHne.  YeTBepTu4HbIE
docoHmeBbIE NPOM3BOAHLIE.

Pasgen 2. OpraHudeckne npou3BogHble  docdhopucTon,
GOCPOHNCTLIX U POCHUHNCTBIX KUCOT

Tema 3. OpraHnyeckne npousBoaHble ocdopurcTon,
G OCHOHNCTLIX U

P OCHUHNCTLIX KUCNOT

HomeHknatypa. Cnocobbl  MonydYeHust  ankuioBbiX W
apunoBbIX achmpos, amMungos, TMO3(hnpoB Kncnot
TPEXKOOPAMHNPOBAHHOIO docpopa. CTpykTtypa "
peakumoHHass  cnocobHocTb.  HykneodunbHble  peakuun
coeuHeHUn TpexBaneHTHoro docdopa. INUMUHUPOBaHWNE
COeINHEHUI TPEXBANEHTHOro

doccopa. CeobogHOpagukanbHble peakuum C  y4acTUeM
atoma coccopa. HykneodbunbHas araka coeavHEHUN
TpexBaneHTHoro ocdopa. lNpumeHeHne.

Tema 4. ®ocdopHas, ddocdoHoBble ©  dochuHoBbIE
KMCMNOTbI U UX NPOM3BOAHbIE

HomeHknatypa. Cnocobbl nonyyeHus. Odupbl, amuibl,
TUOMPON3BOAHbIE Kucnot YeTbIPEXKOOPANHNPOBAHHOIO
aTtoma docdopa. NpumeHeHne.

Tema 5. CoegumHeHus NSATU- U LWECTUKOOPAMHUPOBAHHOTIO
aToma chbocdhopa

HomeHknatypa. Nyt nony4veHusi. CTpoeHne u dmsnyeckune
ceonctBa (poccoHMeBbIX wMNuaoB M MMMOoB. BnwnsHue
3aMecTuTeNnen B Q-MOMOXEHMU Ha CTabWMbHOCTb UNUOOB U
ummaooB. JdpcbekT 3amecTuTenen npu atome dgocdopa.
Linknnuyeckune dochoHneBbIE unuabl. Peakuuu
doccoHmneBbix  unugoB. 'mgponmns.  BoccTaHoBneHwue.
OkucneHune. ManoreHnpoBaHmne. Peakuus ButTtura.

Paspen 3. dusnyeckne MeToabl nccrnegoBaHus
hochopopraHN4ECKUX COEaUHEHNI

1,5

3,4

10,3

1,5

3.4

10,3

3.4

10,3

1,5

3.4

10,3

3.4

10,3




Tema 6. dusnyeckne mMeTonbl
drochopopraHMyecknx coeanHeHUN

WK cnektpockonua coeguHeHun docdopa.
hocopHbIN K

yrnepoaHbIn AAepHbIN
POTOINEKTPOHHAS CNIEKTPOCKOMMSI.
Opyrve metoabl UCCrneaoBaHus.

nccneaoBaHus
[MPOTOHHBIN,

MarHUTHbIN pe3oHaHc.

3.4 10,3

Tema 7. lMpaktudeckoe npumeHeHue (ociopopraHnYecKnx
COeaVHEeHMN

Buonornueckas  akTMBHOCTb.  MHcekTMuMAbl W Apyrue
Buonpenapathbl. docdopopraHnyeckne  nekapcTBEHHbIE
BellecTBa. [lpymeHeHne coeguHeHun pocdopa B TEXHUKE.

1,5 3,6 10,2

UTtoro B cemecTpe (Ha kypce ana 3A0)

12 24 72

KoHcynbTaumm 1 npomexyTouHas attectaumst (3a4eT)

Bcero koHTakTHasa pa6orta u CP no aucuunnuHe

36 72

4. ®OHJ OLEHOYHbIX CPEACTB ANs NPOBEOEHUA MPOMEXYTOYHOU ATTECTALIUMN

4.1 OnncaHue nokasarenen, KPUTePMEB U CUCTEMbI OLleHMBaHUS pe3y.
4.1.1 NokasaTenu oLeHnBaHUsA

nbTaToB Oby4YeHus

HanmeHoBaHne oueHOYHOro
MokasaTenu oLeHnBaHus pe3ynbTaToB 06yyYeHus
cpencTea
1. 3HaeT BCe BO3MOXHble BaNeHTHble W KOOPAMHALMOHHbIE COCTOSAHUS
aToma docdopa, OCHOBHbIE Knaccbl docdhopopraHnyecknx
COEOVHEHUN, WX  JNEKTPOHHOEe  CTpPOeHue,  knaccudumkaumw  u
A P P dpukauy 1. MpakTnko-

HOMEHKNaTypy.

OPUEHTUPOBAHHbIE 3afaHunsA
2. OpueHTnpyetca B wmMeTogax cuHTesa POC, ycTaHOBMNEHMS UX 5 Bonpoch! CTHOTO
CTPOEHUSI Y NPOrHO3UPOBaHUS peakLMOHHOWM CNOCOBHOCTU ) y

cobecenoBaHus
3. BnageeTt TeopeTuveckMMu 3HaHMSIMM 06 OCHOBHbIX peakumsx ®OC
U NX MexaHu3Max; U3NYECKNX, XMMUYECKMX U  BMONorm4yeckux
cBoncTBax pa3nuyHbix knaccos ®OC
4.1.2 Cucrtema v KpuTepum oueHUBaHUA

Kputepun oueHnBaHus

LLikana oueHmBaHmaA
YcTHOe cobecenoBaHue

MucbmeHHasn paboTa

O6yuvatlowmiics nokasbiBaeT [OCTATOYHbIN

YpPOBEHb 3HaHWUi no XUMUn

hocopopraHNyeCcKmnx COeaVHEHUN, | YMeHne pelleHns npenroXeHHbIX 3ajady B
3auTteHo CBOOGOAHO OpPMEHTUPYETCA B OCHOBHbIX | OPME  LEeMOYKM  XMMUYECKUX  peakunn.

MOHATMSAX, TEepMMHaxX W onpedeneHusx; | HasbiBaeT Bce obpasyolmnecss CoeaUHEHUS.

ycBoun OCHOBHYHO " 3HaKOM c

OOMNOSTHUTENBbHOW NUTEPaTypPON.

O6yvarwminca He WMMeeT [OCTaTO4YHOro

YPOBHS 3HAHUS AWCLUMMINHBI, HE MOXET

onucatb OCHOBHbIX CBOWCTB

npeacrasutenen docdopopraHudecknx | ObyyarowMnca He  MOXET  OCYLIeCTBUTb

COEQVHEHUN; TMIOXO OPUEHTUPYETCS B | MPEANIOXKEHHbIX  XMMUYECKUX  MpeBpaLLeHni,
He sauterio OCHOBHbIX MOHATMSAX W onpefeneHusx; | Ha3gaTb obpasytoLmecs NPOMEXYTOUHbIE

MOX0 3HAKOM C OCHOBHOW nuUTepaTypon; | coeanHeHus.

gonyckaet npum otTBeTe ownbkn un He
MOXeT YCTpPaHUTb nx naxe noa
pykoBOACTBOM npenogaBaTterns.

4.2 TunoBble KOHTPOSbHbIE 3aAaHUA UMN UHbIe MaTepuanbl, Heobxoa
HaBbIKOB U (UNK) onbiTa AeATeNIbHOCTU
4.2.1 MNepeyeHb KOHTPOJIbHbLIX BONPOCOB

UMble ANA OLEHKU 3HAaHUN, YMEHUN,

Ne n/n |

$opMynMpoBKKU BONpOCOB




Cemectp 4

CoBpeMeHHble NpeAcTaBrneHns o NPUPOAE XMMUYECKON CBSA3K C y4acTueM atoma docdopa.

Crepeoxnmmns dhocdopopraHNYECKNX COEaUHEHWIA.

O6Lme MeToabl CMHTE3a NMPOM3BOAHbIX TPEXBaNEHTHOro, TPEXKOOPANHMPO-BaHHOTO chocdopa.

HykneodunbHble peakumMm coeamHeHnn TpexesaneHTHoro gocdopa.

CeobogHopaauvkanbHble peakumm ¢ ydactmem atoma gocdopa.

Xnmuyeckne cBoncTBa a,B-Henpe,qeanblx coeguHeHun YeTblpeXx- U TDEXKOOP-ANHMPOBaAHHOIO atomMma

docoopa.

Peakumn pocdoHneBbIX NnMaos.

SAaepHbii MarHUTHBINM pe3oHaHc Ha sgpax docdopa.

O|O|(N|f O [O|H_|WIN]|—-

Buonornyecku akTnBHbIE d.)OCCbOpOpFaHI/NeCKI/Ie coegunHeHus.

10 docchopopraHnvecKkne KOMMNNEKCOHbI U SKCTPareHTbl.

4.2.2 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHusl (3agayvu, Kenchbl)

1. OcHoBHble knaccel POC, knaccudukaumnsa n HomeHknatypa ®OC.
2. CoegMHeHns ogHOKOOPAMHUPOBAHHOIO dhocdopa.
3. Peakuns Muwmmykn.

4.3 MeTtoaun4yeckue marepuanbl, onpegensiowyume npoueaypbl oueHUBaHUA 3HaAaHUN, YMEeHUN, BrnaaeHumn
(HaBbIKOB U (MNN) NPaKTUYECKOro OonbiTa AesATEeNbHOCTH)

4.3.1 Ycnosus gonycka oby4arolierocsi K NpomMexyTo4yHom aTtrectauum m nopsifAoK NMKBUAaLMmM akageMnyecKkon
3af0MmKeHHOCTHN

lMpoBeneHNe NPOMEXYTOYHOM aTTecTauuMu perfnamMeHTMpPOBaHO moKanbHbIM HOpMaTuMBHbBIM aktom CM6rYMNTO
«lMonoxeHne o0 NnpoBeAeHMUN TEKYLLIErO KOHTPOMS YCNEBAEMOCTM U MPOMEXYTOUYHOM aTTecTaLum obyyaroLLnxcsa»

4.3.2 dopma npoBeaeHUs1 MPOMEXYTOYHON aTTecTaLmMm nNo gUCLMUNInHe

YcTHada + MucbmeHHasn + KomnbloTepHOe TecTupoBaHme WHas

4.3.3 OcobeHHOCTU NpoBeaeHUs NPOMEXYTOYHOM aTTecTauum No AUCLMUNInHe
Bpemsa Ha nogrotoBky otBeTa 20 MUHYT.

5. YYEBHO-METOAMYECKOE N MUH®OPMALMOHHOE OBECNEYEHUE AUCLUIUNIIUHDI
5.1 Yye6Hasa nutepatypa

ABTOp | 3arnasuve | M3patenbCcTBO | log nspaHus | Ccbinika

6.1.1 OcHoBHas y4yebHas nutepaTtypa

TpaBeHb B. . OpraHnyeckas Xumns https://ibooks.ru/rea
(JTabGopaTopusi ~ 3HaHWi) ding.php?
yyebHoe nocobne  ana| Mocksa: JlabopaTopusi 2020 short=1&productid=
BysoB : B3 T. T. lll. — 7-e 3HaHWI 372725
n3ga., anekTpoH. — (YuebHuk
ONsi BbICLUEN LUKONbI)

TpaBeHb B. ®. OpraHnyeckas Xumns https://ibooks.ru/rea
(JTabopaTtopuss  3HaHun) ding.php?
yyebHoe nocobue ansa |  Mocksa: JlabopaTopus 2020 short=1&productid=
BysoB : B3 T. T. Il. — 7-e 3HaHUN 372724
n3g., anekTpoH. — (Y4ebHuk

ONS BbICLUEN LUKOMbI)

6.1.2 [lononHuTenbHas y4yebHas nutepatypa

TpaseHb B. ©. OpraHunyeckas Xumms https://ibooks.ru/rea
(JTabGopaTopusi ~ 3HaHWi) ding.php?
yyebHoe nocobne  ana| Mocksa: llabopaTopus 2020 short=1&productid=
BysoB : B3 T.T. . — 7-e 3HaHWI 372723

n3a., anekTpoH. — (Y4ebHuk
ANS BbICLUEN LUKOIbI)

5.2 NMepe4veHb npocheccnoHanbHbIX 6a3 AaHHbIX 1 UHGHOPMALMOHHO-CNPaBOYHbIX CUCTEM




Xnmunyeckasa MHopmMmaunoHHas ceTb [OnekTpoHHbI pecypc]. URL: www.chemnet.ru

Xumunyeckun noptan [OnekTpoHHbii pecypc]. URL: www.chemnavigator.com

OnekTpoHHO-6ubnmoTeyHasa cuctema IPRbooks [OnekTpoHHbin pecypc]. URL: www.iprbookshop.ru

WHdopmMauuoHHas cuctema «EguHoe okHO gocTyna K obpasoBaTenbHbIM pecypcam» [ONeKTPOHHbIN pecypc).
URL: http://window.edu.ru/

OnekTpoHHaa 6ubnuoteka BLUTI CIB MNYMNTL [GnektpoHHbin pecypc]. URL: http://nizrp.narod.ru

OneKkTpoHHO-6MbnNMoTeyHasa cuctema «Abyke» [OnekTpoHHbIn pecypc]. URL: https://www.ibooks.ru/

CuHTE3 M aHTUOKUCIUTENbHbIE CBOMCTBA (occhopopraHMyeckux coeauHeHun [OnekTpoHHbIn pecypc]l. URL:
http://chem.kstu.ru/butlerov_comm/vol1/cd-a1/data/jchemé&cs/russian/pdf/no1/83-92.pdf

Xumunga ®OC [BnekTpoHHbin pecypc]. URL: http://www.ark.chem.ufl.edu/Published_Papers/PDF/375.pdf

3NeMeHToopraHnyeckas XUMUS: HOBOCTHU XUMUYECKON HayKku [OnekTpoHHbI pecypcl. URL:
http://www.chemport.ru/chemnews.php?tag=elementorganic_chemistry

5.3 NepeyeHb NULEH3NOHHOro U CBOGOAHO pacnpoCcTPaHAEeMOro NporpaMmMHoro o6ecneyeHus
Microsoft: Office Standard 2016 Russian OLP NL AcademicEdition
Microsoft: Windows Professional 10 Russian Upgrade OLPNL AcademicEdition

5.4 OnucaHue maTepmanbHO-TeXHUYECKON 6a3bl, HEOOXOAMMOM ANA OCYLUeCTBNEeHUs o6pa3oBaTeNbHOro
npouecca no gUcCUUnIIMHe

Ayautopus OcHalueHne

CneunanusupoBaHHasi Meberb, gocka
YyebHasa aygutopus

Mpubopbl Ana onpegeneHvs TemnepaTypbl MNnaBneHWsi, Becbl nabopaTopHble, MMUTKU
aMNeKTpuyeckne, Melanku MarHUTHble, MeLlankm  MexaHuyeckue, MUKPOKOMMPECCOopHl,
BbITSDKHbIE LUKadbl, BOOOCTPYMHbIE HACOCLI, TEPMOCTAT, BbITSXKHON LiKady, Becbl nabopaTopHsbie,
B-322 HarpeBaTenbHble MMUMTKM, MOHOMETP, pedpaKkToMeTpbl , Becbl nabopaTopHble, Npubopbl Ans
onpefeneHvns TemnepaTypbl NNaBneHns , CyWWMbHbBIN WKad, NAUTKU 3NeKTpUYeckue, MeLlarnku
MarHUTHbIE, Mellarnku MeXaHW4Yeckue, BaKyyMHbIA HacoC, BOOOCTPYMHbIE HACOChl, BbITSXHblE
wkadbl, ncnaputens potopHbin LABOROTA-4000, cnektpodotomeTtp CP-2000.




