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1. HammeHnoBaHue JUCHUININHBI

CrpoeHue 1 cBOWCTBAa OPraHUYECKUX COSAMHEHUN

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucrurinHa BXOJIUT B 00s13aTeIbHYI0 9acTh bioka « C.1 » oOpa3oBaTeIbHOM MPOrpaMMBbl TIO HAIPaBICHUSIM
MOATOTOBKH (CMEIUATBLHOCTSIM):

CnenuanbHocTthb: 04.05.01 OyHnaMeHTabHAS U IPUKIAAHAS XUMHUS

HarpaBJeHHOCTh [Iporpamma mmpoxroro mpoduis



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare ocBoeHust AuCHUIUIMHBI CTPOeHHe M CBOHCTBA OPraHNYeCKHUX COeIMHEHUI y
00y4aromerocs JOKHbI ObITh CHOPMHUPOBAHBI CIICTYIOIIHE KOMIETCHITHH:

04.05.01 ®yngameHTanbpHas ¥ TIPHUKIAIHAS XUMHUS (HAIIpaBIeHHOCTH : [IporpamMma mmpokroro mpoduis)
OIIK.4 CriocoO6eH npoBOIUTh aHAIH3 JIUTEPATYPHBIX JAHHBIX TI0 TEME HAYYHOT'O MCCIICIOBAHUS,
IUTAHUPOBATh U MIPOBOAUTH C COOTIOACHUEM HOPM TEXHUKH O€30MacHOCTH 3KCIIEpUMEHTANIbHBIE UCCIIeI0BaHuS,
MIPUMEHSATH PACYETHO-TEOPETUUECKUE METOIBI JIJIsl M3YUYEHHUSI CBOMCTB BEIIECTB U MPOIIECCOB C UX yUYaCTUEM C
HCIMOJIb30BAHUEM COBPEMEHHOMN BBIYMCIUTEILHON TEXHUKHU
HNuaukaropsl
OIIK.4.3 Biageet HaBbIKaMU IPOBEICHUS SKCIIEPUMEHTAIBHBIX UCCIICI0BAHUM, CHHTETUYECKUMHU H
AHATUTUYECKUMU METOaMH MOJYyUYESHUS U UCCIICIOBAHUS XUMUYECKUX BEIIECTB U PEAKIIUN, TPUMEHSIET
PacYeTHO-TEOPETUUCCKHIE U TTOTyIMITUPUICCKIE MOICIH TIPU PEIICHUH 3a/1a4 XUMUYECKON U (PU3HIECKO
HaIpaBJIEHHOCTH
ITK.1 Crioco6eH miaHupoBaTh ¥ MPOBOIUTH PYHIAMEHTAIBHBIC U IPUKIIATHBIC PA0OTHI 10
chopMyIIMPOBAHHON TeMAaTHKE, BJaieeT HaBbIKAaMH HCIIOJIb30BAHUS COBPEMEHHOM anmapaTypsl Ipu
MIPOBEACHUH HAYUYHBIX UCCIEAOBAHUI
HNuauxkaropsl
IIK.1.3 Bnageet HaBbIKaMU UCTIOJIb30BAHUSI COBPEMEHHOM ammapaTyphbl PU MPOBEACHUN HAYUHBIX
HUCCIIEIOBAHUN
ITK.2 CriocobGeH Ha OCHOBE KPUTHUECKOTO aHAJIW3a PE3yJIbTaTOB paOOThI OIIEHUBATH MEPCIEKTUBBI UX
MPAKTUYECKOTO MPUMEHEHHMSI M IPOJAOHKEHUS paOOT B BEHIOpaHHON 00JIaCTH XUMHUHU
Nuagukaropsl
IIK.2.2 Onpenernser BO3MOXKHBIE HAITPABJICHUS Pa3BUTHS pa0OT U MEPCIEKTUBBI MPAKTHYECKOTO
MIPUMEHEHUS MOTYYEHHBIX PE3YIHTaTOB



4.

O0beM U coepkaHue TUCHHUILINHBI

HanpaBﬂeHm[ MNOATr0TOBKH

04.05.01 ®ynnameHTanbpHas ¥ NpUKIaaHAs XUMHUSI (HAIIPABJIEHHOCTD:
[Iporpamma mupokoro npouss)

¢opma o0yuenus

(ak.4ac.)

O4YHast
NeNe TpumecTpoB, 13
BbI/ICJICHHBIX 1JIS1 U3y4YeHUS
AUCHMILINHBI
O0beM AUCIHUILIMHBI (3.€.) 3
O0beM JUCHUILIMHBI (AK.YaC.) 108
KonTakTHasi padora ¢ 42
npenoaaBartesieM (aK.4ac.),
B TOM YHCJIE:
IIpoBenenue JeKIUOHHBIX 14
3aHATHI
IIpoBeneHne NpakKTHYECKHUX 28
3aHATHI, CECMHMHAPOB
CamocTrosiTesbHast padoTa 66

@®opMBbI TeKyl1ero KOHTPOJIS

Bxonnoe tectupoBanue (1)
HtoroBoe koHTposbHOE MeponpusTue (1)
ITuceMeHHOE KOHTpOIbHOE MeponpusTue (2)

DopMbI IPOMEKYTOUHOM

Ok3ameH (13 Tpumectp)

aTrecralnumn




5. AHHOTI/IPOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

CTpoeHue u CBOICTBA OPraHN4YeCKNX COeMHEHUI

B kypce "CTtpoenue u cBONCTBAa OPraHUYECKUX COEAMHEHNI" pacCMaTpUBAIOTCS BOIIPOCHl XUMUYECKOMN CBA3H,
IIPOCTPAHCTBEHHOTO U 3JIEKTPOHHOT'O CTPOECHMUSI
OpPraHMYECKUX BEIIECTB, a TAK)KE BOMPOCHI, KACAIOLIUECs] CTPOCHHUS U CBOMCTB PEaKIIMOHHOCIIOCOOHBIX YaCTHI]
(Takux KaK KapOKaTHOHBI, KapOaHUOHBI, CBOOOTHBIC
paauKabl, KapOeHBI U JIp.), TPOOJIEMBI KUCIIOT B OCHOBaHMA. OCHOBOM, HA KOTOPOU CTPOUTCS KYPC, SIBISETCS
TEOpHUs. XMMHUECKOTO CTPOEHUS U B3aUMHOTO BIIMSIHUSL ATOMOB,
a TaK»Ke Teopus MEPEXOTHOTO COCTOSIHUS, KOTOPBIE B HACTOSIIIIEE BPEMsI HE MTOTEPSUIN AKTYAJIBHOCTU U
HauboJsee MUPOKO UCTIONB3YIOTCS XUMUKaMU — OPraHuKaMU,
CTHEUUANU3UPYIOUUMHUCS B 00s1acTH (pru3nyeckoi opranndeckoit xumun. OHOM U3 BaKHEUIINX 3a7a4d Kypca
SBJIAETCS U3yUYE€HNE BO3MOKHOCTEN KBAHTOBOXUMUYECKOM
TEOPUHU PEAKIIMOHHOM CIIOCOOHOCTH, U B IIEPBYIO OYEPEIh METOIa BOSMYLICHHUI MOJIEKYJISIPHBIX opOuTaneil npu
MHTEPIPETALNN MEXaHU3MOB PEAKIINI U peaKIIMOHHOU
CIOCOOHOCTH OpPraHMYECKHX COCIMHEHUH, a TaKkke Ha 0ojee BBICOKOM YPOBHE ITOHUMAHUE CBSI3U COBPEMEHHBIX
TEOPHUM CTPOEHUS BEIECTBA C KIIACCHYECKUMU
MPECTAaBICHUAMHN Kau€CTBEHHOW 3JIEKTPOHHOM TEOPUH B OPTAHUYECKOU XUMUHU.

XumMunueckasi CBi3b H CTPOEHHE MOJIEKY.JI
PaccmoTpenne XxMMHUYeCKOi CBSI3U M CTPOSHHSI MOJIEKYJT METOJIOM BaJIEHTHBIX CBSA3EH.
OnexrpootpunarenbHocts, JKKMKO. [onspuzanus. unoabHbii MOMEHT. DJIEKTPOHHBIE 3P HEKTHI
3amectureneid. Meron O3IIBO. Metox Monekymsipeix opoutaneit. MOX. BMO. Metox ¢yHKIoHana
IJIOTHOCTU. METO/T MOBEPXHOCTU MOTEHIIMATBHOW YHEPTHUH.

OCHOBBI CTEPEOXUMHUHU
[TonsiTre sHaHTHOMEPHH, TUacTepeoMepun. JuHaMmudeckoil crepeoxumur. [IpoxupaabHOCTh MOJNEKYI.

Kondopmaunonnbie u Ipyrue npocTpaHcTBeHHbIe P PeKThI mosiexya
[IpocTpaHcTBEHHOE HANpPsHKEHUE U MeXaHuKa MoJekys. Kondopmarun nukinyeckux Mosiekyl. Bnusuue
KOH(POpPMaMOHHBIX PaKTOPOB Ha PEAKIIHOHHYIO CTIOCOOHOCTD.

N3yuyenne n onucanue MeXaHU3MOB OPraHNYeCKUX peaKIui
Tepmoaunamuueckue aanubie. Kunernueckue gannsle. [Ipunmunst BOI1. D¢ dexTsl 3amectureneil u npuHIUI
JMHEHHOCTU CBOOOHBIX S3HEpruid. OCHOBHBIE KOHLENIIMM MEXaHN3Ma: KNHETUYECKUH U TepMOIMHAMUYECKHH
KOHTpoJb, [Toctynat Xsammonaa, npunuun Kepruna-I'ammera. M3otonusie a3gdextsl. Karanus. DpdexTs
pacTBOpUTENIeH. XapaKTepUCTUKA UHTEPMEINATOB PEaKLIUU

PeakuuoHHOCIOCOOHBIE HHTEPMeIMAThI OPraHMYeCKUX peaKuui
CBob6oaubie paaukaisl. Kapoenst u Hutpensl. Kapookarnonsl. KapooHueBbie v kapOeHHEBbIE HOHBI.
Hexmaccuueckue kapookatronsl. Kapbanuonsl. MoH-pagukansl. Hanpspkerasie yriaeBogopoasl. Lukmndaeckue
aJsIeHbl. APUHBI U TE€TapUHBL.

OcHOBHBIC MEXaHM3MBbI OPraHUYECKUX PeaKIuii
HyxneodunbsHoe 3amenienue. [IpenenbHble cirydyan HyKiIeopuiIsHOro 3amemieHus (Mmexanuzmel SN1 u SN2).
HyxneodunbHocTh. Bausiaue yxoasimux rpyii. BiusHue npocTpaHCTBEHHBIX U APYTUX 3 (eKkToB
pacTBopuTeliel Ha CKOPOCTh 3aMelleHus] 1 HoHu3alu0. CTepeoxuMusi HyKJIeo(uIbHOro 3aMelIeHus. YyacTue
coceiHuX rpymni. [leperpynnupoBku KapOEHUEBBIX HOHOB.
I'uapatanys v NpUCOEIMHEHUE CIUPTOB K allbJeruaaM U ketoHaM. KapOOHMIIbHbIE COeTMHEHNS B PEAKLIUAX
MpUCOEANHEHU OTIIeIIeHus. ['uaponus apupoB, aMuI0B U POJACTBEHHBIX COSAMHEHUN. ALMIMPOBaHHE
HyKJIeopUIBHBIX peareHToB. [Ipucoennnenne k ankenam u aakunam. Peakiiun AJE n AdR.Mexanusmel E1, E2



u Elcb. DddekTs opreHTalnu B peakusax 3TUMHUHUPOBAHM. ApOMaTUYHOCTb. ['0OMOapOMaTUYHOCTb.
Peakiun 371eKTpoPUIBHOTO apOMAaTHYECKOTO 3aMeleHns. Peakiny HykJI1eoQpHIbHOIO apOMaTHIECKOTO
3aMeneHus. Peakiuu pagukaibHOrO apoMaTH4YECKOro 3aMeleHus. Peakiuu npoTekatomniye yepes oopa3oBaHue
apuHoB. [lepunuknnueckue peakunyu. CUrMaTponHble NEPErpynInupoOBKH. Peakuny nUKIONPUCOETUHEHMS.
O6mmwme nmonoxxenust. OpourtansHas cummerpus. [Toaxox Jproapa-Ilummepmana. @oToxumusi KapOOHHIIBHBIX
coenuHeHn. POTOXUMMS ANKEHOB U AUeHOB. DOTOXMMUSA apOMATUYECKUX cOoequHeHnl. | enepupoBanue,
oOHapy>KeHHe U onpeesieHre CBOOOTHBIX PaJInKaIoB. XapaKTepUCTHKA MEXaHU3MOB PeaKIuil HIyIIHX Yepes3
paaukanbHble HHTepMeanatel. CBoOOIHOpaIuKaIbHbIEe peakiuy 3amenieHns. CBoOOIHOpaNKaIbHbBIE PEAKIIHH
MIPUCOETUHEHMUS.



6. MeToanueckue YKa3aHus /151 00yYaIOUIMXCH 10 OCBOCHHIO JUCIHUIIIHHBI

OcBoeHme JUCIUIUIMHBI TPeOYeT CUCTEMATHYECKOT0 U3YUEHHUs BCEX TEM B TOM IOCIIE0BATEIBHOCTH, B
KaKoW OHM yKa3aHbl B paboueil mporpamme.

OcCHOBHBIMU BUAAMH y4€OHOU pabOTHI ABJISIOTCS ay IUTOpPHBIE 3aHATUA. VX 1ensb - pacmmputh 6a3oBbie
3HaHUA 00yYaIOIIKXCs 10 OCBAMBAEMOM AUCLHUIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHPOB IS
HOCJIEAYIOIEro 6osee riry00Koro OCBOSHHUs IIPOrpaMMHOT0 MaTepualia B X0/1€ CaMOCTOSATEIbHOM PaboOTHI.
OOyuaronieMycst BAXKHO IOMHHUTb, YTO KOHTaKTHas1 paboTa ¢ mpernoaBaTeneM 3(h(HEeKTUBHO TOMOTAET eMy
OBJIa/IETh MMPOTPaMMHBIM MaTepUaioM Ojarogaps pacCTaHOBKE HEOOXOIUMBIX aKLIEHTOB U yAECPIKaHUIO
BHUMAaHMS MHTOHAIIMOHHBIMH MOJTYJISIIIUSIMH TOJIOCA, A TAKXKE MOAKIIIOUYCHUEM ayAHO-BH3YalbHOTO MEXaHU3Ma
BOCIIPUATHS HHPOPMALIUY.

CamocrodTenbHas paboTa MpecienryeT ClIeAyIoHe Heu:

— 3aKpEeIUIEHNE U COBEPIIEHCTBOBAHUE TEOPETUUECKUX 3HAHHUM, TIOTYYEHHBIX Ha JIGKLIMOHHBIX 3aHATHAX;

- (hopMupoBaHKE HaBBIKOB MOATOTOBKU TEKCTOBOW COCTABIIAOLIEH HHpOpMALUK y4eOHOTO U HAy4YHOTO
Ha3HAYEHUs JUIsl pa3sMELCHHs] B PA3JINYHBIX MH(POPMALMOHHBIX CUCTEMAX;

- COBEPIIIEHCTBOBAHUE HABBIKOB [TOMCKA HAYYHBIX MyOIMKaluil 1 00pa30BaTENIbHBIX PECYPCOB,
pa3MeleHHbIX B cetn HTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IIPOrPaMMHOI0 MaTepHaa.

Ooyuatomiemycst HEOOXOAUMO MOMHUTB, YTO PE3YJIbTAaThl CAMOCTOSTENIFHON paOOThl KOHTPOIUPYIOTCS
MIPEeroIaBaTeNIeM BO BPEMSI IIPOBEICHHSI MEPOTIPUSATHIA TEKYIIETO KOHTPOJIS M YUUTHIBAIOTCS TIPH
IIPOMEKYTOYHON aTTECTaLUN.

Ooyuatonmmces ¢ OB3 1 nHBaNMMI0B MPEIOCTaBIAETCS BO3MOXKHOCTh BbIOOpa (popM nmpoBeeHust
MEPONPUATHIA TEKYIIIETO KOHTPOJIS, aTbTEPHATUBHBIX (OpMaM, MPEAyCMOTPEHHBIM pabodel MporpaMMoii
aucuuIuinHel. [IpegycmarpuBaeTcss BO3SMOXKHOCTD YBEJTMUEHUS B Ipejienax | akaJeMHUuecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIIOJIHEHUE KOHTPOJIBHBIX MEPOIIPUATHI.

ITponetypa onieHMBaHUS Pe3yJIbTATOB 00YUEHHS MHBAJIUAOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbsI [0 JUCLUIUIMHE MPEeIyCMaTPUBAET MPeA0CTaBIeHUE HHPOpMaLH B (popMax, aTanTHPOBAHHBIX K
OIPaHUYEHUSM UX 310pPOBbS U BOCIIPUATHSA HHPOPMALIUY.

ITpu npoBeieHNH TEKYyIEro KOHTPOJI IPUMEHSIOTCS OLIEHOUHBIE CPEACTBA, 00eCIeUnBaroLIe nepeaavy
nH(popMalnu, OT 00yyaroLIerocs K IpernoaaBaTesio, C y4eToM ICUX0(PU3N0IOTHYECKUX 0COOEHHOCTEN
3I0POBBST O0YJAFOIITIXCS.

7. llepedyeHb y4eOHO-MeTOAMYECKOT0 00ecTiedeH s AJIsl CAMOCTOSAITEIbHOM PadoThI
o0y4aromuxcs o JUCIUIINHE

[Ipu camocTosTeNbHON paboTe 00yUaIOMIUMCS CIETYET UCIOIB30BaTh!

— KOHCIIEKTHI JIEKITHIL,

— JINTEPATypy U3 MEePEYHSI OCHOBHOU U JOTOJTHUTEIHHOM Y4eOHOH TUTEpaTyphl, HEOOXOIUMOMN ISt
OCBOCHMS TUCIUIUIUHBI (MOJTYJIST);

— TEKCT JIEKIUN Ha SJIEKTPOHHBIX HOCUTEISX;

— pecypchl HH()OPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOH ceTn "MHTepHeT", HEOOXOAMMBIE JIIST OCBOCHUS
JTUCIUTUIUHBL,

— JIMIIEH3UOHHOE U CBOOOIHO pacpOCTpaHIEMOE MPOrpaMMHOE 00eCTIeUeHNEe U3 TIEPEUHSs
MH(OPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX IIPHU OCYIIECTBICEHUH 00pa30BaTeIbHOrO MpoIecca mno
JUCIUIUINHE;

— METOAMYECKHE yKa3aHUs i1 00y4arOIIUXCs 0 OCBOSHUIO AUCIUILTUHBIL.



8. [lepeyeHb OCHOBHOM M IONOJHUTEIbHON YUeOHOM JIUTEPATYPbI
OcHoBHas:

1. InenpoBckuit A. C.,TemnukoBa T. 1. TeopeTndyeckrie OCHOBbI OPraHUYECKON XUMUU : CTPOEHUE,
pEeaKIMoOHHAs CIIOCOOHOCTh U MEXAHU3MBI PEeaKIIUi OPraHMYECKUX COSIMHEHMA: y4eOHUK IS XUMHUYECKHUX
cnernuanbHocTel By30B/A. C. lnenposckuid, T. Y. Temunkona.-Jleannrpam: Xumus, 1991, ISBN 5-7245-0206-
2.-559.-bubmuorp.: c. 547-551. - Ilpeam. ykas.: ¢. 552-560

2. Camyurnos, f. /. PeakuinonHasi criocOOHOCTh OpraHUYECKUX COeAMHEHMH : yueOHoe nocodue / 5. /1.
Camyunos, E. H. YUepe3zoBa. — Kazanb : Kazanckuii HalmoHaIbHBIM UCCIEN0BATENbCKUNA TEXHOIOTUUECKUI
yuauBepcuteT, 2010. — 430 c. — ISBN 978-5-7882-0941-8. — TekcT : 3IeKTpOHHBIH // DIEKTPOHHO-
oubmuoteunas cucrema IPR BOOKS : [caiiT]. http://www.iprbookshop.ru/62653

3. bakcton 1. P.,Po6eprc C. M. BBenenue B CTEpEOXHMMHUIO OPraHUYECKUX coenuHeHnid. OT MeTaHa J10
MaKpoMoJIeKyJI:[yueOHoe u3nanue] : mepeBof ¢ anrauiickoro/I. P. bakcron, C. M. Po6eptc ; nep. B. M.
HembsanoBuu.-MockBa:Mup,2005, ISBN 5-03-003734-9.-311.

JdomosHuTeIbHAS:

1. Uaronsx K. Teoperudeckne ocHOBHI oprannyeckoi xumun/K. Unronsn ; nep. ¢ anrnuiickoro K. I1. ByTus ;
pen. U. I1. benenkas.-MockBa:Mup,1973.-1055.-bubnuorp. B koH1e rias. - [Ipeam. ykas.: ¢. 1040-1055

2. bepesun, b. JI. Opranndeckas xumus B 2 4. Yactp 1 : yueOHUK 17151 akagemMuueckoro Oakamaspuara / b. /.
bepesun, /1. b. bepe3un. — 2-e uzn. — Mocksa : M3natensctBo FOpaiit, 2019. — 313 c. — (bakanasp.
Axanemuueckuii kypc). — ISBN 978-5-534-03830-9. — Tekcr : anekrponnsiii // ObC FOpaiit [caiit].
https://www.urait.ru/bcode/434233

3. [Toramos B. M. Crepeoxumusi:yaeOHOE TOCOOUE /IJIT XUMHUYECKUX CIIEIUATbHOCTEH YHUBEpCcUTeTOB/B. M.
[Toranos.-MockBa: Xumust, 1988, ISBN 5-7245-0376-X.-463.-bubmuorp.: c. 437-456. - IIpenm. yka3.: c. 456-
463



9. Ilepeuenn pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIUILINHBI

https://www.ccde.cam.ac.uk/structures/ KemOpumxckas kpuctaorpadudeckas 6a3a JaHHBIX
10. Ilepeyenb uHPOPMAITUOHHBIX TEXHOJIOT U, NCIOJIb3yeMbIX IIPH OCYIIECTBJICHUMN
00pa3oBaTeJIbHOr0 MpoIecca Mo JMCUUIIHHE

O06pasoBarenbHblii poriece 1o AuciuminHe CTpoeHUe U CBOHCTBA OPraHUYeCcKHX COeTMHEeHUI
MpeJIoiaraeT UCMOoIb30BaHUE CIEAYIOIIEr0 MPOrPaMMHOTO o0ecrieueHus: 1 HHPOPMAIIMOHHBIX CIPABOYHBIX
CHCTEM:

- IPE3EHTAI[MOHHBIE MaTepHaIbl (CIAaN/IBI IO TEMaM JIEKIIMOHHBIX U MPAKTUYECKUX 3aHATHI);

- TOCTYH B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPEely YHUBEPCHUTETA.

OcHoBHOE porpaMMHOe obecriedeHne, Heo0X0AuMoe IJis orcka MHPOPMAIMK U TOJATOTOBKY MPE3eHTALNN 1
3adeTHbIX padot - OC Windows, Google Chrome, Internet Explorer, Windows, Microsoft Office, maket
AHTUBHUPYCHBIX TIPOTPaMM, peaakTopsl cTpyKTypHbIX Gopmyi (ISIS Draw, ChemOffice), Acrobat Reader,
CCDC Mercury.

[Tpu ocBOeHMM MaTepHala U BHIOJIHEHHS 3aJaHH MO JUCUUIUIMHE PEKOMEHIYETCs HCIIOTIb30BAHNE
MaTepHaoB, pa3MelIeHHbIX B JInunbix kabunetax odyvaromuxcs ETUC [ITHUY (student.psu.ru).

[Tpu opranuzanuu AUCTAaHIIMOHHON paOOTHI U MIPOBEICHUU 3aHATHI B pEXKUME OHJIAH MOTYT
HCIOJIb30BATHCA:

cucTeMa BUeoKOoH(epeHIICBsA3H Ha ocHOBe TuiaTdhopmbl BigBlueButton (https://bigbluebutton.org/).

cuctema LMS Moodle (http://e-learn.psu.ru/), koTopas moaaepKuBaeT BO3MOKHOCTb UCIIOJIb30BaHUS
TEKCTOBBIX MaTePHAJIOB U MPE3EHTAIINH, ayINO0- ¥ BUJICOKOHTEHT, a TaK JK€ TECTHI, IPOBEPsEMbIE 3a/IaHus,
3aJJaHHs JJ11 COBMECTHOM paboTHI.

cuctema tectupoBanus Indigo (https://indigotech.ru/).

11. Onucanue MaTepHAJIbLHO-TEXHUYECKOI 0a3bl, HEOOX0AMMO AJIsl OCYIIeCTBJICHUS
00pa30BaTeJBLHOIO NpoLecca 10 JMCUHILINHE

1. JIeKITMOHHBIE 3aHATH
Ayautopusi, OCHaIllEHHAs MPE3CHTAIMOHHON TEXHUKOH (IIPOEKTOP, IKpaH, KOMIIBIOTEP/HOYTOYK) C
COOTBETCTBYIOIIUM MIPOrPaMMHBIM 0O€cTieYeHHEM, MEIOBOH (1) MIJIM MapKEPHOIl TOCKOM.
2. 3aHATHS CEMUHAPCKOTO TUIA (CEMUHAPHI, TPAKTUYECKUE 3aHSATHUS)
AyauTopusi, OCHAIIEHHAs TIPE3EHTAIMOHHON TEXHUKON (TIPOEKTOP, IKpaH, KOMIBIOTEP/HOYTOYK) C
COOTBETCTBYIOIIMM MPOTPAMMHBIM 00ECTICYCHHEM, MEJIOBOH (M) MITH MAapKEPHOU TOCKOM.
3. 'pynnoBblie (MHAUBUAYAIbHbIE) KOHCYJIbTAUN
AyauTopusi, OCHAIIEHHAs TIPE3CHTAIMOHHON TEXHUKON (TIPOEKTOP, IKPaH, KOMIIBIOTEP/HOYTOYK) C
COOTBETCTBYIOIIMM IIPOrPaMMHBIM 00€CII€YEHHEM, MEIOBOH (1) WJIM MapKEPHOM TOCKOM.
4. Texymuii KOHTPOJIb
Aypautopusi, OCHAIIIEeHHAs MPE3CHTAIMOHHON TEXHUKOH (IPOEKTOP, SIKpaH, KOMITBIOTEP/HOYTOYK) C
COOTBETCTBYIOIIIUM IIPOTPAMMHBIM 00€CTICYCHIEM, MEIOBOH (1) MIJIM MapKEPHOU TOCKOM.
5. CamocrosTenbHas paboTa
Ayautopust JUisi CaMOCTOSITEIHHON paOOThI, OCHAIIEHHBIH KOMITBIOTEPHOM TEXHUKOW C BO3MOKHOCTHIO
MoJKIItoueHus K ceTn «MHTepHeT», 00eCneYeHHbII TOCTYOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-
00pa3oBaTeNbHYI0 Cpey YHUBEPCUTETA.
[Tomemenus Hayunoii 6uommorexku [I'HUY.
[Tomemenus nayunoi 6uomuorexku [I'HUY mist oGecrieuenust caMoCTOSITEIbHON PaboThl 00yYarOIIMXCS:
1. Hayuno-6ubnuorpadudeckuii otaen, kop.l, ayn. 142. O6opynoBan 3 nepcoHaIbHBIMH KOMITBIOTEPA C
JIOCTYTIOM K JIOKaJIbHOM U T7100aIbHONW KOMIIBIOTEPHBIM CETSIM.



2. UnTanpHbIN 32J1 TyMaHUTApHOW JTUTEPATyphl, Kopi. 2, aya. 418. O6opyaoBaH 7 nmepcoHaTbHBIMH
KOMITBIOTEPAMH C JOCTYTOM K JIOKaJbHOU U TT100aTbHONH KOMIBIOTEPHBIM CETSIM.

3. UnTanbHbIN 331 €CTECTBEHHOM JIUTEpaTyphl, KOpIL.6, aya. 107a. O6opyaoBaH 5 nepcoHaTbHBIMH
KOMITBIOTEPAMH € JOCTYIOM K JIOKaJIbHOW U T7100a1bHONH KOMIBIOTEPHBIM CETSIM.

4. Otnen MHOCTPAHHOM JHUTEpaTyphl, Kopm.2 aya. 207. O6opynoBan 1 mepcoHaIbHBIM KOMIBIOTEPOM C
JIOCTYTIOM K JIOKaJIbHOM U T7100aIbHONW KOMIIBIOTEPHBIM CETSIM.

5. bubnuoreka ropuauyeckoro gaxynprera, Kopn.9, aya. 4. O6opynoBana 11 nepconanbHbIMU
KOMIIBIOTEpPAMH € JOCTYIOM K JIOKaJbHOW U T7100a1bHON KOMIIBIOTEPHBIM CETSIM.

6. UuranbHbIi 3a1 reorpaduyeckoro paxyiabTera, Kopi.8, aya. 419. O6opynoBaH 6 mepcoHAIbHBIMA
KOMIIBIOTEPAMH C IOCTYTIOM K JIOKaJIbHOH U I7T00AIbHOM KOMIIBIOTEPHBIM CETSIM.

Bce xoMIbioTepbl, yCTaHOBICHHBIE B TOMEUICHUAX HAyYHOU OMOIMOTEKH, OCHAILIEHBI CIICAYIOIINM
IPOrpaMMHBIM 00€CTIeYeHUEM:

Omnepanunonnas cuctema ALT Linux;

Odwucnrrii maket Libreoffice.

CrpaBouHno-nipaBoBas cucrteMa «Koncynsrantllnrocy



@oHabI OLICHOYHBIX CPEACTB I ATTECTALMH 110 JUCHHUIIHHE
CTpoeHne U cBOIiCTBa OPraHUYECKHUX COeIMHEHHU I

I[lnannpyemble pe3yabTaThl 00y4eHHsl 0 TUCHUILINHE VIS GOPMUPOBAHUS KOMIIETEHIIUM.
NuaukaTopbl M KPpUTEPUHU UX OLleHUBAHUS
OIIK.4

Cnocoden NPOBOAUTDH AHAJHU3 JIUTCPATYPHLIX JAHHBIX 10 TEME€ HAYYHOI'0 HCCJICAOBAHUA,
IVIAHUPOBATDb U ITPOBOJIMUTDH € co0JII01eHueM HOPM TE€XHHKH 0e30macHOCTH IKCIIEPUMCEHTAJbHBLIC
uccijaeaoBanud, IPpUMECHATDb PACYCTHO-TCOPETHICCKUE METOADI 11 U3YUCHUSA CBOMCTB BelllecTB U
MpouecCcoB ¢ UX yJaCTHEM C HCIIOJIb30BAHHUEM COBpeMeHHOﬁ BBIYHCJIUTEIbHOM TEXHUKH

Komnerenuus IInanupyemble pe3y/bTaThl Kputepun oneHuBanus pe3yibTaToB
(uHaMKATOP) o0yueHust o0yueHust

OIIK 4.3 3HaTh: paCUE€THO-TEOPETUUECKHE HeynosiierBopuren
Brnaneer naBbikamu U TIOJIYSMIIUPUUYECKHUE MOJIENH, He criocoben npoBoguTh Hay4YHbIE
IIPOBECHUS UCIIOJIb3yEMbIE IIPU PEILICHUU UCClIeI0BaHMs 110 ¢(hOPMYITUPOBAHHOM
AKCIEPUMEHTAIbHBIX 3a/1a4 OpraHu4eCcKol XUMHUH. TEMAaTHUKE U MOJIy4YaTh HOBBIC HAyYHBIC U
UCCIICIOBAHUH, YMeTh: IpOBOANUTH HAYyUHBIE MIPUKJIAJIHBIE PE3YJIbTAThl, HE BJIAJICET
CUHTETUYECKUMU U UCCIIEI0BaHMS 110 HABbIKaMU TJIAHUPOBAHUS U TPOBEACHUS
aHAJINTUYECKUMU chOpMYJTHPOBAHHON TEMATHKE U | XUMHYECKOT0 SKCIIEPUMEHTA, HE COCOOCH
METOJIaMU TIOJYYEHUS U | IONy4aTh HOBBIE HAYYHBIC U IIpUOOpETaTh HOBBIE 3HAHUS C UCIIOJIb30BAHUEM
UCCIIEJOBAHMSI IIPUKJIAHBIE PE3YJIBTATHI. COBPEMEHHBIX HAYYHBIX METO/I0B U BJIaJICHUE

XUMHUYECKHUX BEIIESCTB U
peakiuii, MpUMEHSET
pPacyeTHO-TEOPETUYECKHUE
Y MOJTYy3MIIUPUYECKUE
MOJIEU TIPU PEUICHUH
3aJ1a9 XUMHYCCKOM 1
buzmIecKoit
HAaIpPaBJIEHHOCTH

BrnaneTs: HaBBIKAMHA
TUTAHUPOBAHUS U TTPOBEACHUS
XAMUYECKOT0 IKCTIEPUMEHTA,
CUHTECTUYECCKHUMU U
AHATUTHYECKIMH METOJaMHU
MOJTYYEHHS U UCCIIEIOBAHUS
XMMHYECKHUX BEIIECTB U PEaKLUI

MMH Ha YPOBHE, HEOOXOAMMOM JUIS PELICHUS
3a4a4, UMCIOIIIUX eCTeCTBeHHOHay‘-IHOG
CoJiepKaHue U BO3HUKAIOLIUX MPU BBITOJIHEHUU
npodeccnoHanbHbIX QyHKIUN

YoB1€TBOPUTEJIBH
CrniocoOeH MpoBOANTH HAYYHBIE UCCIICAOBAHUS
o chopMyIMPOBAHHOM TEMATHKE U MOTYy4aTh
HOBBIE HAYUYHbIE U PUKIIAJIHBIE PE3YJIbTAThI
TOJIBKO ITOJT IIOCTOSTHHBIM HaOJII0IEHUEM
PYKOBOAMTEIIA, TIJIOXO BJIA/ICET HABBIKAMHU
TJITAHUPOBAHUS U TIPOBEICHUS] XUMHUUYECKOTO
AKCIIEPUMEHTA, HO CTIOCOOEH BBITIOJHATH
CTaHJAPTHBIE OTIEPAIIUHU T10 TIPEITIaracMbIM
METOAHMKaM, yIOBIETBOPUTEIILHO CITIOCOOEH
HpI/I06p€TaTB HOBBIC 3HAHHUSA C UCITOJIB30BAHUEM
COBPEMEHHBIX HayYHBIX METOJIOB, HO CJIa00
HpI/IMeHSIeT nx ajs pGIHeHI/ISI 3aJda4, UMCIOIIINX
€CTECTBEHHOHAYYHOE COJIepKaHUE U
BO3HUKAKOIINUX HpI/I BBITIOJTHCHU N
npodeccnoHanbHbIX QyHKIUN

Xopouo

CrniocoOeH MpoBOAUTH HAYYHBIE UCCIICAOBAHUS
o chopMyIHUPOBAHHOM TEMATHKE U MOTYYaTh
HOBBIE HAYYHBIE U MPUKIIAJIHbIE PE3YJIbTATHI C
YaCTUYHOW MMOMOILbIO TPENOIaBATEIIS.




Komnerenuus IlnanupyemMblie pe3yabTaThl
(MHAUKATOP) o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

Xopomuo
VY 10BIETBOPUTENHHO BJIaJIe€T HaBBIKAMU
IUTAHUPOBAHMSL U TIPOBEICHUS] XUMUYECKOTO
HKCHEPUMEHTA, CHHTETUYECKHUMHU U
aQHATUTUYECKIMH METO/IaMHU MOTyYeHUs U
UCCIIETIOBaHUS XUMUYECKUX BEILIECTB U
peakiui, crnocoOeH BBIMOIHATH CTaHAAPTHBIE
oTepaliy 1o npeuiaraeMbIM METOTUKAM.
Xopoiio npuodpeTaeT HOBbIE 3HAHUS C
HCTIOJIF30BAaHUEM COBPEMEHHBIX HaYYHBIX
METOJIOB ¥ HO HE BCET/Ia BIIa/ICeT MU Ha
YpOBHE, HEOOXOIMMOM ISl peIICHUs 3a/1a4,
MMEIOIINX €CTECTBEHHOHAYYHOE CO/IepIKaHue U
BO3HHUKAIOIINX ITPH BHITIOJHEHUH
poeCCUOHATBHBIX (DYHKITHA.

O1anyHo
CriocobeH caMoCTOsATEIbHO MPOBOAUTH
HaYYHBIE UCCIIEJIOBAHUS 110 ChOpMYINPOBAHHOH
TEMaTHKE U MOJIy4aTh HOBbIC HAYYHbIE U
MIPUKJIAJHBIE PEe3YIbTaThl. XOPOIIO BIIAJCET
HaBbIKAMU TJIAHUPOBAHUS U NIPOBEICHUS
XMMUYECKOI'0 3KCIIEPUMEHTA, CHUHTETUYECKUMHU
U aHAJIMTUYECKUMH METO/IaMHU MOTyYeHUs U
UCCIIETIOBaHMS XUMUYECKUX BEIIECTB U
peaxuui, criocoOeH BBIMOIHATH CTaHAAPTHBIE
oTepaliy 1o npeiaraeMbIM METOTUKAM.
CniocobeH nmpruoOpeTaTh HOBBIE 3HAHMSI C
MCTIOJIb30BAaHUEM COBPEMEHHBIX HaYYHBIX
METOIOB U BJIQJIETh UMM Ha YPOBHE,
HEOO0XOIMMOM JJIsl PEIICHUS 33124, UMEIOIINX
€CTECTBEHHOHAYYHOE COJIepKaHUe U
BO3HHUKAIOIINX ITPH BHITIOJIHEHUH
poeCCUOHATIBHBIX (DYHKITHA.

IK.1

Cnoco0eH NIJIAaHUPOBATH M MPOBOAUTH (PyHIaMEHTAJIbHbIE M IPUKJIAJAHbIEe pa00THI 110
c(popMyTHPOBAHHOI TeMaTHKe, BJIaJeeT HABBIKAMH HCI0JIb30BAaHUSI COBPEMEHHOM annapartypsbl

NPHU NPOBEJACHUH HAYYHBIX HCCJIE0BAHUI

Komnerenuus IlnanupyemMsble pe3y/ibTaThl Kpurtepun onennBanus pe3yJibTaToB
(uHaHMKaTOP) o0y4eHHUs o0y4eHus
IIK.1.3 3HaTh: OCHOBHBIEC TEOPUU HeynosierBopure
Bitaneer HaBbIKaMu CTEPEOXUMHUH He 3HaeT: OCHOBHBIE TEOPUU CTEPEOXUMUU
HCIIOIBL30BaHUsA YMeTb: HAXOAUTh U He ymeer: HaxoauTh 1 aHAIM3UPOBATh
COBPEMEHHOU AHAINU3UPOBATh HHOPMAIIKIO O | MHYOPMAIMIO O CTPOCHHH MOJIEKYII, B TOM
anmaparypsl Ipu CTPOCHHMH MOJICKYJI, B TOM YHCJIE | YHMCIIE B KPUCTALIOrpahUIeCKUX 0a3ax JaHHbIX




Komnerenuust IInanupyemble pe3y/bTaThl Kpurepun oneHuBanus pe3yibTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
MPOBEJICHUH HAYYHBIX B KpucTayorpaduueckux 6azax HeynosiierBopuren

HUCCIIEIOBAHUN

JTAHHBIX
Bnanets: Teopueit crepeoxumMun
Y HaBBIKAMH HCIOJIb30BAHUS
COBPEMEHHOM anmnaparypsl,
IIPUMEHSAEMOM IIPU U3yYECHHUH
IIPOCTPAHCTBEHHOTO CTPOCHUS
MOJIEKYJI

He Bnaneer: Teopueil crepeoxXuMuu 1
HaBBIKaMU MCIIOJIb30BaHUS COBPEMEHHOMN
annapaTypsbl, IPUMEHIEMOH IPU U3y4YEHUU
IIPOCTPAHCTBEHHOI'O CTPOEHUS MOJIEKYII
YoB1€TBOPUTEJIBH
He 3HaeT: OCHOBHBIE TEOPUU CTEPEOXUMUU
YMeeT: HaxoIUTh U aHAJIU3UPOBATh
MH(POPMALIHIO O CTPOCHUU MOJIEKYJ, B TOM
qucie B Kpuctauiorpadguyeckux 0azax JaHHbBIX
He Brnazgeer: Teopueil crepeoXxumMun u
HaBBbIKAMU HCIIOJIb30BAaHUS COBPEMEHHOMN
annaparypsl, IpPUMEHIEMO IPU N3y4YEeHUU
IIPOCTPAHCTBEHHOT'O CTPOCHUS MOJIEKYJI
Xopouo
He 3HaeT: 0CHOBHBIE TEOPHH CTEPEOXUMUHU
VYMeer: HaX0IUTh U aHAJTU3UPOBATh
MH(OPMALIMIO O CTPOCHUU MOJIEKYJI, B TOM
YHuCIe B KpUCTaJuIorpaduuecknx 6azax JaHHBIX
Biageer: Teopueil crepeoOXUMHUM U HaBbIKaMU
HCIIOJIb30BaHUsI COBPEMEHHOM armnaparypsl,
IIPUMEHSIEMOH NPU U3y4YEHUU
IIPOCTPAHCTBEHHOT'O CTPOECHUS MOJIEKY T
OT1iau4HO
3HaeT: OCHOBHBIE TEOPUU CTEPEOXUMUN
YMeeT: HaxOIUTh U aHAJIU3UPOBATh
MHPOPMALIHIO O CTPOCHUU MOJIEKYJ, B TOM
qucie B Kpuctauiorpadguyeckux 0azax JaHHbBIX
Bnageer: Teopueil cTepeOXUMUN U HaBbIKaMU
HCII0JIb30BaHUsI COBPEMEHHOM aIlaparypsl,
IPUMEHSAEMOH NPH U3yYEeHUU
IIPOCTPAHCTBEHHOI'O CTPOEHUS] MOJIEKYI

IIK.2

Cnoco0eH HA OCHOBE KPUTHYECKOI0 aHAJIN3A Pe3yJIbTATOB Pa00Thl OLIEHUBATH MEPCINEKTUBBI UX
NMPAKTHYECKOT0 NPUMEHEHNsI M MPOJA0JIKeHNsI pa00T B BLIOPAHHOI 00/1aCTH XUMHUM

Kommnerennus IliianupyemMblie pe3yabTaThl Kpurepun oueHuBanus pe3yjibTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
IIK.2.2 3HaTh: METO/Ibl YCTAHOBJICHUS U HeynosierBopure

Onpenenser BO3MOKHbBIE
HaHpaBHeHI/IH paBBI/ITI/ISI
paboT U NMepCreKTUBBI
MPaKTUYECKOTO
HpI/IMeHCHI/IH
HOqueHHBIX

MHTEPHPETALNN MEXaHU3MOB
OpPraHWYECKUX PEAKLUN

YMeTh: onpenensiT BO3MOXKHbIE
HaIpaBJIEHUS pa3BUTHS padbOT U
NEPCIIEKTUBBI IPAKTUYECKOTO
IPUMEHEHNUS NTOJyUYEHHBIX

He criocoben npoBoauTh Hay4YHbIE
UCCIIETOBaHUS 110 OPraHUYECKON XUMUH,
YCTaHOBJICHUIO M UHTEPIPETAI[TN MEXaHU3MOB
OpPraHUYECKUX peakUui, ONpenesTh
BO3MO>KHBIE HANpaBJeHUs pa3BUTUA paboT U
MEPCIIEKTUBBI MPAKTUUECKOIO IPUMEHEHUS




Komnerenuust IInanupyemble pe3y/bTaThl Kpurepun oneHuBanus pe3yibTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
pE3yNbTaTOB pE3yabTATOB MPU UCCIEAOBAHUU HeynosiierBopuren

MEXaHH3MOB OPTraHUYECKUX
peakuuii

Bnanern: HaBEIKAaMU
TJIAHUPOBAHUS U TIPOBEICHUS
HAyYHBIX HCCIICIOBAHUHN TIO
OPraHUYEeCKOM XUMHH

MOJIyYEHHBIX PE3YJIbTATOB IPHU UCCIIEI0BAHUN
MEXaHU3MOB OPTaHUYECKUX PEaAKIIMil.

YaoBaerBopuTeabH
Crioco0OeH MpOBOIUTH HAYYHBIC UCCIICIOBAHHUS
10 OPraHUYECKON XUMHH, YCTAHOBJICHUIO U
MHTEPIpPETALMN MEXAHU3MOB OPTraHUYECKUX
peaKLuil TOJIBKO MO/ MOCTOSTHHBIM
HAOII0ICHUEM PYKOBOIUTEIS.
Y 10BIETBOPUTETBHO ONPEAEISIET BO3MOXKHbBIE
HAIpPAaBIICHUS Pa3BUTHUS padOT M MEPCIEKTUBBI
MIPAKTUYECKOr0 MPUMEHEHHUS MOJTYyYEHHBIX
pEe3yabTAaTOB MPH UCCIEAOBAaHUU MEXAHU3MOB
OpPraHUYECKUX PEAKIUN.

Xopouo
CriocoGeH nMpoBOIUThH HAYYHBIE UCCIIEIOBAHUS
10 OPraHNYECKON XUMHH, YCTAHOBJICHUIO U
WHTEPIPETAINN MEXaHU3MOB OPTaHUYECKUX
peaKkuuid, ONpeaesiTh BO3MOXKHbIE
HaIpaBJIEHUs Pa3BUTHS paOOT U MEPCIIEKTUBBI
MPAKTUYECKOr0 MPUMEHEHHUSI TIOTyUYEHHBIX
pe3yJIbTaTOB MPHU UCCIEJOBAHUN MEXaHU3MOB
OPraHMYECKUX PEAKIIUH.
OtanyHo

Crioco6eH caMOCTOATEIBHO TPOBOAUTD
Hay4yHbIE UCCIIEI0OBAHUS 10 OPraHUYECKOMN
XUMUH, YCTAHOBJICHUIO U UHTEPIIPETALIUU
MEXaHU3MOB OPTraHUYECKUX PEaKIIUi,
OnpeesaTh BO3MOXKHbIE HAIIPABIICHUS
pa3ButTus paboT U NEPCIEKTUBBI
MPAKTUYECKOr0 MPUMEHEHHSI TOJTyUYE€HHBIX
pe3yabTaTOB MPU UCCIEAOBAaHUU MEXAHU3MOB
OpraHMYECKUX PEaKIUH.




OueHoYHbBIE CPEACTBA TEKYIIEr0 KOHTPOJISI M IPOMEKYTOUYHOM aTTecTanun

Cxema gocrtaBku : CYOC

Bupa MeponpusiTusi NPOMeKYTOYHON aTTeCTALMH ¢ DK3aMEH
Cnoco0 npoBeieHHsI MEPONIPUATHS MPOMEKYTOYHOM aTTecTanmum : OlLEHKa N0 JUCUUIUIMHE B paMKax
MIPOMEKYTOUHOM aTTeCTAIlH ONPEENIeTCS Ha OCHOBE 0aioB, HAOpaHHBIX 00YYarOIIMMCS Ha KOHTPOJIbHBIX
MEPOMPUITUSX, TPOBOJIUMBIX B T€UEHHE YUYEOHOTO TIEpUOIa.
MaxkcumMajbHOe KoJudecTBo 0amios : 100

KonBepranusi 60a/U10B B 0TMETKH

«oTianyHo» - ot 81 1o 100
«xopowo» - ot 61 1o 80

«YJ0BJIETBOPUTEJIbHO» - 0T 48 10 60
«HEeYI0BJICTBOPUTEIbHO» / «<He3a4TeHo» MeHee 48 Oaiia

KoMmnerenuus
(uHaAMKATOP)

Meponpusitue
TeKYILero KOHTPoJIs

Kountposmpyemblie 3jieMeHTbI
pe3yJibTAaTOB 00y4eHHs

BxoaHoii KOHTPOJIb

XuMu4deckas CBAI3b U
CTPOEHUE MOJIEKYJI
BxoaHoe TecTupoBaHue

3HaHMS OCHOB OPraHUYECKOW XUMHHU

IIK.1.3

Bnaneer HaBbikaMu
HCIIOJIb30BaHUsI COBPEMEHHOMN
anmapaTypsl py MPOBEACHUN
Hay4HbBIX MCCJIEI0BAHUM

K.2.2

Ornpenenser BO3MOKHbIE
HaTPaBIICHUS Pa3BUTHS padOT U
MEPCIEKTUBBI MPAKTHUECKOTO
MIPUMEHEHHUS MTOTYYEHHBIX
pe3yabTaTOB

OIIK.4.3

Bitaneer HaBbIkaMu POBEAEHUS
AKCIIEPUMEHTAIIbHBIX
HUCCIIEIOBAHNH, CHHTETHYESCKUMHI U
AHATUTHYECKUMHU METOaMH
MOJTYYEHUS U UCCIIEIOBAHUS
XUMUYECKUX BEUIECTB U PEAKIIUM,
MIPUMEHSET PaCUeTHO-
TEOPETUYECKUE U
MOJIYSMIIUPUYECKUE MOCIIH MTPU
pelIeHny 3a1a4 XUMUYECKOU 1
(bu3MYECKOI HANIPaBICHHOCTH

XuMH4ecKas CBSI3b U
CTPOEHUE MOJIEKYJI
ITucbMeHHOE KOHTPOJIbHOE
MeponpusTHe

[ToHATHS 0 XUMUYECKOU CBSI3U M CTPOCHUH
MOJIeKYJ (MEeTOie BaJIeHTHBIX CBSI3eH).
3HaHUs 00 3IEKTPOOTPULIATENLHOCTH,
KMKO, nonsgpuzanuu, AMN0JIbHOM
MOMEHTE U 3JIEKTPOHHBIX P peKTax
3aMECTUTENICH. Y MEHUS PUMEHSITh METO]T
MoJIeKyJIsipbix opoutaneit, MOX. BMO.
[TonsiTue o MeToe hyHKIIMOHAA
IUIOTHOCTH.




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

IIK.1.3

Brnaneer HaBeRIKaMHu
HCTIOJIb30BAHUS COBPEMEHHOM
arnmaparypsl Ipy IPOBEACHUU
HayYHBIX HCCJIEA0BaHUI

OIIK 4.3

BnaneeT HaBbIKaAMU HpOBeﬂeHI/ISI
BKCnepI/IMeHTaJ'H)HI)IX
HUCCIICIOBAHNM, CHHTETHYSCKUMHI B
AHAJIMTUYCCKUMHU METOJaMU
HOJIy‘-IeHI/IH 1 UCCJICOOBAHUA
XUMHUYCCKUX BCHICCTB U peaKuHﬁ,
MPUMEHSET PACYETHO-
TEOPETUYECKUE U
[IOJY3MIUPUYECKUE MOJEIH IIPU
peLIeHNH 3a]1a4 XUMHUYECKON 1
(bM3UYECKON HAMPaBICHHOCTH

N3yueHue u onrcanue
MEXaHU3MOB OPTraHHMYECKUX
peakuui

ITucbMeHHOE KOHTPOJIbHOE
MeponpusiTue

3HaHUS O TEPMOJIMHAMUYECKUX U
KHUHETHUYECKUX JaHHBIX. [IoHATHS O
npuniunax bOII, addekrax 3amecturencit
Y IPUHITUTIETUHEHHOCTH CBOOOTHBIX

SHEPIrUui. Y MEHHE IPUMEHATH Ha MPAKTUKE
3HaHUS 00 OCHOBHBIX KOHLEMIMAX
MEXaHU3MOB: KNHETHYECKUI U
TEPMOJUHAMHYECKUHA KOHTPOJIb, IOCTYJIaT
XsmmoHa, npuHiun Kepruna-I'ammera,
n3otonHsle 3¢ dexTol, katanus. [TonsTus
00 a3 dexrax pactBoputeneid.[lorsTHs

SHAHTUOMEPHH, TUACTEPEOMEPHH,
JTMHAMHYECKOH CTepPEOXUMUH,
POXUPATBHOCTH MOJIEKYJI. 3HAHUSA O
KOH(OpMaNUAX MUKINIECKUX MOJIEKYII,
BJIMSIHUU KOH(POPMAIIMOHHBIX (PaKTOPOB Ha
PEaKIIMOHHYIO CITOCOOHOCT.

IIK.2.2

Omnpenenser BO3MOKHbIE
HATPaBIICHUS Pa3BUTHS padOT U
MEPCTIEKTUBBI TPAKTHUECKOTO
MPUMEHEHHUS MOTyYEeHHBIX
pe3yabTaToB

OCHOBHBIE MEXaHU3MbI
OPraHUYECKUX peaKIui
HTorosoe KOHTpPOJIbHOE
MeponpusiTie

YMeHue NpUMEHATh Ha MPAaKTUKE 3HAHUS
00 OCHOBHBIX ME€XaHHM3MaX OpPraHU4YEeCKHX
peakuuii. 3HaHUS O 3aKOHOMEPHOCTSIX U
MeXaHHM3Max peakiuuil HyKJI1eo(uIbHOrO
3amernienust SN1 u SN2, peakiuit
ANEKTPOPUIBHOTO U PATUKAIBLHOTO
MPUCOEINHEHUS, PEAKLIUN
snumunupoBanus El1 u E2. 3nanus o
MEeXaHU3MaxX peakifii B apoOMaTUueCKOM
psany. [ToHATHS 0 TEPUITMKITUIECKUX
peaknusax (LUKIOTMPUCOETUHEHHE,
AIEKTPOUUKINYECKUE PEAKIUH,
CUTMaTpPOITHBIE NIEPETPYNIUPOBKHU) U
opbutanbHoil cummerpun. [lonsTus o
paauKaJbHBIX PEaKIUsIX U
neperpynnupoBkax. [ToHsaTus o
PEaKIMOHHOCIIOCOOHBIX HHTEPMEANATAX
OpraHWYECKHUX PEaKIUii: KapOOKaTHOHAX,
KapOaHHOHAX, NOH-PAJAUKAIIAX U JIp.

Cneunpukanusa MeponpusTHH TeKylIero KOHTPOJIS

XuMuueckasi CBf3b M CTPOCHHE MOJIEKYJ

[Ipo0mKUTETBHOCTE IPOBEACHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca

VY cnoBus IpOBENECHNSI MEPOIIPUATHUS: B YaChl AyAUTOPHOMH padoThI

MaxkcruMaibHbIi 0aJl1, BHICTABIIIEMBII 32 MEPONPUATHE IPOMEXYTOUHOM aTTecTanuu: 0




[TpoxoaHoii 6am: 0

IToxa3zarean oneHMBaHUA

Baaasl

BepHoe pemenue 1o 3aanns KOHTPOJIBHOM pabOThI

BepHoe pemienne 2ro 3aanus KOHTPOJIBHOW pabOThI

BepHoe pemienne 5to 3aaHus KOHTPOJIBHOM paboThI

BepHoe pemienne 4ro 3aanus KOHTPOJIBHOM pabOThI

BepHoe pemenne 3ro 3aaHus KOHTPOJIBHOM pabOThI

| | | |

Xumuyeckasi CBsi3b U CTPOEHHE MOJIEKY.JI

[IponoIKUTENBHOCTE TPOBECHUSI MEPOTIPUATHS MPOMEKYTOUYHOM aTTECTAIMU: 2 Yyaca
VY cnoBus IpOBENECHNSI MEPOIIPUATHUS: B YaChl AyAUTOPHOMH padoThI

MaxkcuManbHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE TPOMEKYTOUHON aTTectauuu: 30
[Ipoxoanoii 6amn: 15

IToxa3zarean oneHMBaHUA

Baaasl

BepHoe pemienue 1o 3aanust KOHTPOJIBHOM pabOTHI

BepHoe pemienne 2ro 3aanus KOHTPOJIBHOW pabOThI

BepHoe pemienne 6To 3aaHns KOHTPOJIBHOM pabOThI

BepHoe pemienne 4ro 3aanus KOHTPOJIBHOM pabOThI

BepHoe pemienne 5to 3aaHus KOHTPOJIBHOM paboThI

BepHoe pemenne 3ro 3aaHus KOHTPOJIBHOM pabOThI
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I/I3yqeﬂne H OIMUCAHUE MEXAHU3MOB OPraHUI€CKUX peakunﬁ

[IponoIKUTENIBHOCTE TPOBECHUS] MEPOTIPUATHS MPOMEKYTOUYHOM aTTECTALNU: 2 Yyaca
VYcnoBus mpoBEAEHUS MEPOTIPUSITHUS: B YAChI ayAUTOPHOM PadoThI

MaxkcuManbHbIN 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE TPOMEKYTOUHON aTTecTauuu: 40
[Ipoxonnoii 6amn: 18

IToxa3zarenn oneHMBaHUA

Bajaasl

Bepnoe pemienue 4ro 3aaHus KOHTPOJIbHON pabOTHI

Bepnoe pemenue 3ro 3aaHus KOHTPOJIbHON pabOThI

Bepnoe pemienue 2ro 3aganus KOHTPOJIbHON pabOThI

Bepnoe pemienue 6ro 3agaHus KOHTPOJIbHON pabOTHI

Bepnoe pemenue 1ro 3aganus KOHTPOJIbHON pabOTHI

Bepnoe pemienue 7ro 3aaHus KOHTPOJIbHON pabOThI

Bepnoe pemienue 5ro 3aaHus KOHTPOJIbHON pabOTHI
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OcHOBHBIC MEXaHU3MbI OPTraHHYECKUX PeaKI Uil

[IponoIKUTENBHOCTE TPOBECHUSI MEPOTIPUATHS MPOMEKYTOUYHOM aTTECTAIMU: 2 Yyaca
VYcnoBus TpoBEAEHUS MEPOTIPUSITHUS: B YAChI ayAUTOPHOM padoThI

MakcumanbHbIA 0ajl, BRICTABISIEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM arTectanun: 30
[Ipoxoanoii 6amn: 15




Iloka3aTey OLEHUBAHUSA

Bajaasl

Bepnoe pemienne 1ro 3aganus KOHTPOJIBHON pabOTHI

Bepnoe pemienne 4ro 3aganust KOHTPOJIBHON pabOTHI

Bepnoe pemienne 6ro 3aganus KOHTPOJIbHON pabOTHI

Bepnoe pemiennie 3ro 3agaHust KOHTPOJIBHON pabOTHI

Bepnoe pemienne Sro 3agaHust KOHTPOJIBHON pabOTHI

Bepnoe pemienne 2ro 3aganust KOHTPOJIbHON pabOTHI
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