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1. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHUs MO AUCHMIIMHE, COOTHECEHHBIX C IJIa-
HHUPYEMBbIMH pe3yJbTATAMHU OCBOEHHS 00pa30BaTeJIbHOMH NMPOrpaMMbl

B pesynbraTe ocBoeHHMs 00pa30BaTENbHON MPOTrpaMMbl OOYYAIOMIMNACS TOJDKEH OBIAACTh Clie-

(c opuenmayueu Ha Kapmuvl KOMNEMeHYUll)

AYIOIIUMH pE3yJIbTaTaMn O6yLIeHI/ISI IO JVCHUILJINHE:

Pe3ynbrarel 00yueHus

dopmupyemast KOMITETSHIUS (C
YKa3aHHUEM KoJa)

[Ipu-
Me-
yaHue

3Hanug

3HaTh: METOABl aOCTPAKTHOTO MBIILICHHS
NPU YCTAHOBJICHUH WCTHHBI, METOJbI Hay4-
HOTO HCCJIEJIOBAaHUSI MYTEM MBICIEHHOTO
pacwieHeHHs OO0BeKTa (aHAIM3) W MYTEM
W3yYeHHs] TpeaMeTa B €ro IeJIOCTHOCTH,
€IMHCTBE €ro YacTei (CUHTE3)

3HaTh: OCHOBHbIE 3aKOHBI XUMHUH

OK-1 cnocoOHOCTBIO K aOCT-
PaKTHOMY MBIIUIEHHUIO, aHAITU3Y,
CHHTE3Y

3HaTh: COJEp)KAaHUE MPOLIECCOB CaMoOpra-
HU3AIUM U camMooOpa3oBaHUs, UX OCOOEH-
HOCTEH W TEXHOJIOTHH peau3aiiu, UCXOMIs
U3 IeNel COBEPUICHCTBOBAHUS Mpodeccro-
HAJIBHOM JICSITEIIbHOCTH.

OK-3 roToBHOCTBIO K camopas-
BUTHUIO, CaMoOpealu3aluu, uc-
MOJIb30BaHUI0 TBOPUYECKOTO IIO-
TEeHIMaJIa

3HaTh: OCHOBHBIE MCTOYHHKH HH(OpPMAIIH
IS pelieHus 3amad  npoecCHOHAIBHON
cdepbl 1eATeTbHOCTH

3HaTh: OCHOBBI MH(OPMAIIMOHHBIX TEXHOJIO-
I'Mid, OCHOBHBIC BO3MOXXHOCTH M MpaBWIia
paboThl CO CTAaHAAPTHBIMH MPOTPAMMHBIMH
OPOAYKTAMH TIPH pPEIIeHHH Mpodeccro-
HaJIBHBIX 33714

OIIK-2 BnaneHueM COBpPEMEH-
HBIMU KOMITBIOTEPHBIMU TEXHO-
JOTUSIMU  TIPU  TJIAaHUPOBAHUU
UCCIICJIOBAHUM, TMOJYy4CHUU U
00paboTKe pe3yJabTaTOB Hay4-
HBIX DKCIIEPUMEHTOB, cOope, 00-
paboTKe, XpaHEHUH, MPEICTaB-
JICHUH U Tepeaye HaydYHOU WH-
¢dhopmanun

3HaTh: HAY4YHYI0O HOBU3HY M Ba)XHOCTb
MIPAKTHUYECKOTO0  HWCIIOJIB30BAaHUS JAHHBIX,
MIOJIYYEHHBIX TIPU BBIIOJIHEHUU MAarucTep-
CKOM JIMCCEPTalUH.

3HaTh: OCHOBHYIO JIMTEPATYpPy MO TEMATHKE
HCCIIEA0BaHMs, TPEUMYIIECTBA U HETOCTAT-
KM TEOPETHMUYECKHUX M OKCIIEPUMEHTAIBHBIX
METO0B Hcnoab3yeMbix B HHP.

ITK-1 crnocoO6HOCTBIO0 POBOIUTH
Hay4yHbIC  WCCIICJIOBAHHS  TI0
chOpMyIMPOBAHHON TEMaTHKe,
CaMOCTOSTEILHO COCTaBIIATH
TUTAaH WCCIIEIOBAHUS U MOJIy4aTh
HOBBIC HAy4YHBIC W TPHUKIATHBIC
pe3ynbTaThl

3HaTh: METOJbl TMOJY4YECHMs, HAECHTU(UKa-
IIUU ¥ UCCIIEIOBAaHMs CBOMCTB BEIECTB (Ma-
TEpPHAJIOB)

3HaTh: CTaHAAPTHbIE METO/Abl O00pabOTKH
pe3yabTaTOB SKCIIEPUMEHTA

I[IK-2 BnamenueM Teopueit u
HaBBIKAMU MPAKTHYECKON
pabotel B u30paHHOW 0O0JacTH
XUMHHA

3HaTh: OCHOBHBIE INPAaBWJIA BEICHUS Hayd-
HOH JUCKYCCUH

3natb: OCHOBHbBIE TpeOOBaHUS K CTEHJO-
BBIM/YCTHBIM JIOKJIaZIaM IIPH MPeICTaBICHUH
MOJy4eHHBIX pe3yipratoB HUP

IIK-4 cnocoOHOCTBIO yYacTBO-
BaTh B HAyUYHBIX JIUCKYCCUSX M
MPE/CTaBIATh IOJyYEeHHbIE B
UCCIIEIOBAaHUAX pE3YyJbTaThl B
BUJIE OTYETOB M HAyYHBIX MYO-
JIMKaUi (CTEHAOBBIE JIOKJAbl,
pedepatbl U cTaThbU B NMEPUOIU-
YeCKOM HayyHOU IeyaTH)




3HaTh: OCHOBHBIE BO3MOXKHBIC TPOOJIEMBI
cBoel mpodeccHoHaNbHOM ACSITEIIBHOCTH
3HaTh: MYTU PELIEHUS BO3HMKAIOLIUX IPO-
onem

[IK-6 cmocoOHOCTRIO oOmpene-
JSITh U aHAJIM3UPOBAThH TpoOIIe-
MBI, JIAHUPOBATH CTPATETUIO MX
pemeHus, Opath Ha ceOsl OTBET-
CTBEHHOCTb 3a pEe3yJbTaT Jesi-
TEJILHOCTH

3HaTh: OCHOBHYIO JIUTEPATYPY MO METOJIUKE
HperoiaBaHusi XUMUH, IPOBEICHHUIO JKCIIe-
PUMEHTAIBHBIX paboT.

[IK-7 BiangenneM merogaMu OT-
O0opa maTepuana, MpenoaBaHus
U OCHOBAaMHU YIPABIEHUS TPO-
1eccom o0yueHus B oOpasoBa-
TEBHBIX OpPTaHHU3AIUAX BBICIIE-
ro 00pa3oBaHUs

VYmMmenusa

VYMeTh: ¢ UCHONBb30BAHUEM METOAOB a0CT-
PaKTHOrO MBILUIEHUS, aHAJIM3a U CUHTE3a
aHAJIM3UPOBATh AJIbTEPHATUBHBIE BAPUAHTHI
peLLIeHMsI UCCIIE0BATENIbCKUX 3a/1a4

YMmeTh: AHanu3upoBaTh IOJIY4aeMbIE IKC-
NepUMEHTAJIbHbIE

pe3ysbTaThl M JielaTh COOTBETCTBYIOIINE
BBIBOJIbI.

OK-1 cnoocoOHOCTBIO K aOCT-
PaKTHOMY MBIIUIEHUIO, aHAITU3Y,
CHHTE3Y

YMeTh: IIaHUPOBATh LENIH U yCTaHABIUBATh
MIPUOPUTETHI MPU BBHIOOPE CIIOCOOOB MPUHSI-
THS PELIEHUI C y4yeTOM YCIIOBUM, CPENCTB,
JTUYHOCTHBIX BO3MOXKHOCTEH W BpEMEHHOU
MIEPCIIEKTUBBI JOCTHXKEHUS; OCYIECTBICHUS
JeSITEIbHOCTH.

YMeTh: caMOCTOSITEIBHO CTPOUTH IPOLECC
oBiazieHuss uH(poOpManuel, oToOpaHHOU U
CTPYKTYPUPOBAHHOM /Jisi BBIIOJHEHUS IPO-
(dheccrnoHaIbHON NESTENbHOCTH.

OK-3 roToBHOCTBIO K camopas-
BUTHUIO, CaMOpealu3alu, uc-
II0JIb30BAHUIO TBOPUYECKOI'O IIO-
TEHIMaIa

YMeTh: mpOBOAUTH NEPBUYHBIA MOUCK HH-
dbopMaruu Uit pemieHus mpodeccuoHanb-
HBIX 33734

YMeTb: MNpPUMEHSTh CTAaHAAPTHOE MPO-
rpaMMHO€ OOecrieueHHue MpU PELICHUH XH-
MUYECKMX W MaTepHalOBEIUECKUX 3a/ad,
MPU TOJTOTOBKE HAYYHBIX ITYOJMKAIUNA M
JOKJIag0B

OIIK-2 BnaneHueM COBpPEMEH-
HBIMU KOMITBIOTEPHBIMU TEXHO-
JOTMSIMU  TIPU  IIJTAHUPOBAHUHA
UCCIIEJIOBAaHUM, TIOJY4CHUU U
00paboTKe pe3yJabTaTOB Hay4-
HBIX 9KCIIEPUMEHTOB, cOope, 00-
paboTKe, XpaHEHWH, MPEICTaB-
JICHUH U Tiepeaye HaydYHOW WH-
¢dhopmanun

YMeTh: Ha OCHOBE JIMTEPATYPHI BBIACIATh U
UCMOJIb30BaTh JJIs1 OOBSICHEHUS PE3Yy/IbTaTOB
HUP Teopernueckyro OCHOBY 3KCIEPUMEH-
TaJIbHBIX METOJOB CUHTE3a U aHAJIN3a
YMeTh: NpPaBWIBHO COCTAaBJIATH KOHCIIEKT
CTaTbU/KHUTH, ONPEIENATh TJIaBHbIE I0JO-
KEHHUS MPEALIECTBYIOIUX Pa0dOT MO JaHHOU
TEMATHKE

[IK-1 cnocoO6HOCThIO0 TPOBOIUTH
Hay4Hble  MCCIEJOBAHUSA IO
chopMyTUpPOBAaHHON TeMaTHKE,
CaMOCTOSITENTbHO COCTaBJISATh
IUIaH MCCJIE0BAHUS U MOJTyYaTh
HOBBIE HAayYHBIC W TIPUKIATHBIC
pe3yabTaThI

YMeTh: MPOBOIUTH MHOTOCTAIUIHBIN CHHTE3
YMeTh: BBIOMpaTh METOJbI JUATHOCTUKH Be-
IIECTB ¥ MaTepPHaJIOB, MPOBOJUTH CTAHIAPT-
HbIE U3MEPEHUS

YMetb: 00pabaThiBaTh pe3yNbTaThl AKCIIEPU-
MEHTa

[IK-2 Bnamenuem Teopueir u
HaBBIKAMU IPAKTUYECKOH pPabo-
ThI B U30paHHON 00JaCTU XUMHUH




YMeTh: BBICKAa3bIBaTh CBOIO TOUYKY 3PCHHS U
Y4acTBOBaTh B JHANIOTEe (CTYICHT-CTY/ICHT,
CTYJCHT-TIPENOaBATENb, CTYyJICHT-
COTPYAHHK JabopaTopun).

YMeTh: BBIICHATH TJIABHBIC PE3YyIbTAThl MPH
MOJITOTOBKE K CTEHIOBBIM/YCTHBIM JOKJIa-
JaM.

[MIK-4 crmocoGHOCTBIO Y4acTBO-
BaTh B HAyYHBIX JUCKYCCHSIX U
MPENCTaBIATh TOJNyYeHHBIC B
UCCIIEJIOBAHUSIX PpE3YNbTaThl B
BHJIE OTYETOB W HAYYHBIX IYyO-
JAUKaui (CTEHAOBBIE JTOKJIA/bI,
pedeparbl U CTaThbU B MEPUOIU-
YECKOW HAy4YHOH NeYaTH)

YMeThb: BBIABIATH BO3HUKAIOMINE MPOOIEMBI
M OCYIIECTBIISITh UX pa3do0p C IEJIbI0 MONUCKA
IIyTEN UX peLICHUS

VYMeTh: BBIIENATH TJIaBHBIE MPOOIEMBI TIPU
UCTIOJHEHUU CBOEH  mpodeccHoHaNbHOM
JEATeIbHOCTH

[IK-6 cnocoOHOCTRIO oOIIpee-
JSITh U aHAJIM3UPOBAThH TpoOIIe-
MBI, TUTAHUPOBATh CTPATETHIO UX
pemeHus, Opath Ha ceOsl OTBET-
CTBEHHOCTb 3a pEe3yJbTaT Jesi-
TEJILHOCTH

YMeTh: Ha OCHOBE Y4e€OHOW JIUTEpaTypbl
BBIJICJIATh [VIABHOE U UCIIOJb30BaTh 3TU CBE-
ACHUA 1A 00BsACHEHNS PE3YJIbTATOB IIPaK-
TUYECKUX paboT, 001anaTh HaBBIKAMH IOJ-
Oopa W pemieHHs 3a1a4 I TPOBEICHUS
CEeMUHAPCKUX 3aHIATUN

VYMeTh: MMpaBHUJIbHO COCTABJIATH KOHCIICKT
JeKUUH, ONpeNeNsaTh IJIaBHbIE IOJIOKEHUS
W3JI0’KEHUS IPEeIMETA.

T1IK-7 BnameHueM METOJaMHU OT-
O0opa marepuana, Mpeno aBaHus
U OCHOBAaMHU YIPABIEHUS TPO-
neccoM oOy4yeHHs B oOpas3oBa-
TENBHBIX OpPTaHHU3AIMAX BBICIIC-
ro oOpa3oBaHus

Bnane-
HUA (Ha-
BBIKH /
OIIBIT
nesi-
TEJILHO-
CTH)

Bnagers: cucremoll HaBBIKOB HCIOJIb30Ba-
HUS aOCTPAKTHOTO MBIIUICHUS TPHU pellie-
HUU TPOOJIEM, BO3HHUKAIOMIMX TMPU BBINOJ-
HEHHMH UCCIIEIOBATEIbCKUX PadoT

Bnaners: HaBpikamMu BbIpakaTh CHEJIAaHHBIE
BBIBOJIbI B JIOCTYITHOM JUIsl TOHUMAaHUS Pop-
M€

OK-1 cnocobHOCTBIO K aOCT-
PaKTHOMY MBIIIJICHHUIO, aHATH3Y,
CHHTE3Y

Brnaners: mpuemMaMu caMOperyssiuu 3Mo-
LUOHAIBHBIX U (YHKIMOHAIBHBIX COCTOS-
HUN TIpU BBINOJIHEHUU NPOQECCHOHATBHON
JESATEIBHOCTH

Brnaners: TeXHOIOTUSMU OpraHU3alMM MIPO-
1ecca camMooOpa3oBaHUs; NMpHUEMaMH Iiejie-
MoJlaraHusi BO BPEMEHHOW TNEepCHEKTUBE,
croco0amMM IUTAHUPOBAHMS, OpIraHU3aAIUM,
CAMOKOHTPOJISI U CaMOOLIEHKU JIEATEIIbHO-
CTH.

OK-3 roToBHOCTBIO K camopas-
BUTHIO, CaMoOpeau3aluu, Hc-
MI0JIb30BAHUIO TBOPYECKOIO T0-
TEHLIHaJa

BrnaneTrs: HaBbIkaMM pabOThI C HAYYHBIMU U
o0Opa3oBaTeNbHbIMU MTOpTATAMU

Brnaners: 0a30BbIMH HaBbIKAMU IPHUMEHE-
HUS CTaHJApPTHOIO MPOrpaMMHOro obecre-
4eHus1 Ui 00pabOTKH pe3ybTaTOB HCCIe-
JIOBaHUM M TPEJCTAaBICHUS UX HAYYHOMY
COOOIIECTBY

OIIK-2 BnaneHuneM COBpPEMEH-
HBIMH KOMITBIOTEPHBIMH TEXHO-
JOTUSIMU  TIPH  TIJIAHUPOBAHUU
UCCIIEJIOBAaHUM, TIOJY4CHUU U
00paboTKe pe3yJabTaTOB Hay4-
HBIX DKCTIEpUMEHTOB, cbope, 00-
paboTKe, XpaHEHWH, MPEICTaB-
JICHUH W Tepeaye HaAydYHOU WH-
dhopmanun

Brnaners: HauanbHBIMU HaBBIKAMU B (popMy-
mupoBke TeMatuku HUP no pesynpraram
IIEPBUYHOTO AaHANM3a JIMTEPATypHBIX JaH-
HBIX B BBIOpaHHOM 00J1aCTH MCCIIeI0BaHUH.

[IK-1 cnoco6HOCTBIO0 TPOBOIUTH
Hay4YHbIE  HCCIEIOBaHMUS  I10
chopMyTUpPOBAaHHOW TEeMaTHKeE,
CaMOCTOSITENILHO COCTaBJISATh




BJIaI[GTbI HaBbBIKaAMHU 3KCIICPUMCHTAJIBHBIX U
TeopeTrndeckux pador u mo teme HUP ma-
TUCTEPCKON IHuccepTanuu

IIJIaH UCCJICIOBAHUS U I10JIy4aTh
HOBBIC HAy4YHbIC U IPUKIAJHbIE
pe3yabTaThl

Bnaners: HaBbIKamMu
MPOBEJCHUS YKCIIEPUMEHTA U METOJIaMH 00-
pabOTKH ero pe3ylbTaToB

[IK-2 BnanenueM Teopueit u
HaBBIKAMHU TPAKTHUYECKON pado-
ThI B U30paHHON 00JaCTH XUMHH

Brnaners: Bnagerh HaBbIKAMHM Y4acTUsl B
MHOT'OCTOPOHHEH HayuyHOU Oeceze, UCTIONb-
3ysl B YCTHOM peur creru(puuecKyro XuMu-
YECKYI0 TEPMUHOJIOTHUIO

[IK-4 cnocoOHOCTBIO y4acTBO-
BaThb B HAYYHBIX JUCKYCCHUSIX U
IOPEJICTaBISTh TMOJY4YCHHbIE B
UCCIIEIOBAaHUAX pE3YyJbTaThl B
BUJIE OTYETOB M HAyYHBIX IIYyO-
JUKaUi (CTEHAOBBIE JIOKJIa/bl,
pedepatbl U cTaThbU B MEPUOIU-
YECKOM Hay4HOIl 1eyaTH)

Brnanets: ciocoOHOCTBIO K OIpeneTeHUIO U
aHanu3y mnpoOseM, BO3HUKAIOUIUX IPH HC-
MOJIHEHUU CBOEH Tpo(ecCHOHATbHOM es-
TEIbHOCTHU

[IK-6 cmocoOHOCTRIO oOIpeje-
JATh ¥ aHAJIW3UPOBATh IpoOIIe-
MBI, TJIAHUPOBATh CTPATETUIO UX
penieHus, Opath Ha ceOst OTBET-
CTBEHHOCTh 3a pE3yJbTaT Jes-
TEJILHOCTH

Bnagers: HaBbikamMu B 0TOOpe Marepuana
JUI TIPOBEACHUS MPAKTUYECKUX 3aHATUH U
nabopaTopHbIX paboT MO pe3ynbTaTaM aHa-
JIM3a JIUTEPaTyPHbIX JaHHBIX.

IIK-7 BnageHnemM MeTomaMu OT-
0opa marepuana, penoaaBaHus
U OCHOBaMH YIpaBJICHHs TMPO-
neccoM o0y4yeHus: B oOpa3oBa-

TEJIbHBIX OPTaHU3AIUSAX BBICIIIC-
ro oOpa3oBaHus

2. Leab 1 MecTO TMCHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOIi MPOrpaMmbl

Jucnunimna «MareMaTudeckiue MeTo/bl B (PU3MUECKON M OpraHM4eCKOM XUMHH» OTHOCUTCS K
BapHaTUBHON YacTH 6a30BOro IMKIIA.

JucnurninuHa uzyvaercs Ha 2 Kypce B 3 ceMmecTpe.

Ilenb oCBOCHMS TUCUUIUIMHBI — IPUBUTH HABBIKM MAaTeMaTUYECKOW KyJIbTYpPbl IIPH IIAHUPO-
BaHUU, BBIITOJIHEHUU U 00pabOTKe pe3ysIbTaTOB XUMUYECKOT0 IKCIIEPUMEHTA.
Kypc «Martemartndeckue MeTo/ibl B (PU3NYECKON OpraHu4ecKoil XUMUN» B (hyHJaMEHTAIbHOM
00pa30BaHUM CIIELUATNCTOB CTABUT CJeAyIOLINe 3aJaUM:
® HAy4YMTh CTYACHTOB IPaMOTHO 00pabaThIBaTh pPe3yJIbTaThl CBOETO SKCIIEPUMEHTA;
® [I03HAKOMHUTb C COBPEMEHHBIMH MOJXOAAMH K YCTAaHOBJIEHHUIO KOJMYECTBEHHBIX B3aUMO-
CBS3E€H TUIIA «CTPYKTYpa — CBOWCTBOY;
® J1aTh HE3aBUCHMBIA MHCTPYMEHT U1 TEOPETUUYECKOTO aHaIM3a 3aKOHOMEPHOCTEW Mpo-
TEKaHUS XMMHUECKUX PEaKIINi.

Jlis OCBOEHUS TUCLUIUIMHBI HEOOXOAUMBI KOMIIETEHIINH, CPOPMUPOBAHHBIE B paMKax M3y4eHUs
CIEeNYIOMUX TUCHUIUIMH: «OpraHuyeckas XUMHsD», « AHAIUTHYECKash XUMUD», «Dusnyeckas XuMus»
«KomnbroTepHble TEXHOJIIOTUU B HayKe U 00pa3zoBaHUM», «V30paHHbIe I11aBbl (yHIAMEHTAIbHON XU-
MUN», «AKTyaJbHBIE 3aJ1a4ll COBPEMEHHOU XUMHM», «MeTo/Ibl MaTeMaTHYeCKOr0 MOJEIMPOBAHUS B
XumMun», «MeTo0JIOTH HaydYHOM M Hay4YHO-IPAaKTHUYECKON neATenbHOCTH», «Teopermdyeckue u
MPaKTUYECKHE aCIIEKThl MOJIEKYJISIPHOTO An3aitHa», «[IpakTudeckas XuMudeckasi KHHETHKA.

3. Coaepxanue padoueii nporpaMmbl (00beM AUCHUIINHBI, THNIBI M BUbI Y4eOHBIX 3aH5-

THI, y4eOHO-MeTOoAuYecKoe ofecriedeHne CAMOCTOSITE/IbHOI PadoThl 00y4aIOIIMXCH)
Coneprxanue pabdoueii mporpammsl npejctasieHo B [lpunoxennn Ne 1.



4. DoHJ OLEHOYHBIX CPEACTB MO TUCHUILIMHE

4.1. [lepeyeHb KOMIIETEHIMI C YKA3aHUEM 3TAaNoOB UX ()OPMHPOBAHUS B NpoIecce 0CBOe-
HHs 00pa3oBaTe/bHOI NporpamMmel. OnucaHue NoKka3aTesieil 1 KpUTepUeB OLIEHUBAHUSA
KOMIIeTeHIHIl HAa Pa3IMYHbIX ITaNaxX UX (JOPMUPOBAHUS, ONIMCAHUE IKAJI OLlEHUBAHHUSA

Koa u popmynupoBka KoMieTeHIUH
OK-1 crtocoGHOCTRIO K a0CTPaKTHOMY MEIIIIJICHHIO, aHAIIN3Y, CUHTE3Y.

YpoBeHb TInaHupyeMblc  pesyibTaThl Kpurepuu olieHUBaHMS Pe3yIBTaTOB 00yUYCHHUS
OCBOEHUS
o0OyueHus HE 3a4YTCHO 3a4TEHO
KOMITETEHITHN
[epBbrit 3HaTh: METOJBI a0CTPaKT- ®dparmeHTapHbBIC CdopmupoBaHHbIe
otan  (ypo- | HOTO MBIIICHUS TPU YCTa- | 3HAHUS METOIOB a0CT- | CUCTEMAaTUYCCKUE 3HAHUS
BEHbB) HOBJICHUM WCTHHBI, METONbI | PAKTHOTO  MBINUICHHUS, | METOJOB abCTpPaKTHOTO
HAyYHOTO WCCIEJAOBAaHUS IIy- | aHAIM3a M CUHTE3a NP | MBIIUICHUS, aHAIW3a W
TEM MBICICHHOTO pacuwiCHe- | PEIICHUM  KCCIIC0Ba- | CHHTE3a MPHU PEUICHUH WC-
HUS 00BEKTa (aHAIM3) U TYTEM | TEIBCKUX W TIPAKTHYe- | CIIEOBATENhCKIUX W IIPaK-
M3yYeHUs TIpeIMeTa B €ro Ie- | CKUX 3ajad TUYECKHX 3a7a4
JIOCTHOCTH, €TUHCTBE €ro Yac-
Tel (cuHTE3)
3HaTh: OCHOBHBIE 3aKOHBI OmmbaeTcss B oOcC- IlonHOCTBIO 3HAET U TO-
XUMHHU HOBHBIX 3aKOHaX XMMHH | HOIMAaeT OCHOBHBIC 3aKOHBI
XUMHHU
Bropoii YMeTh. ¢ HCHOJB30BAHU- HacTU4YHO OCBOEH- CdopmupoBanHOe
sTam  (ypo- | eM MeToloB aOCTPaKTHOTO | HOE YMEHHE aHAIHM3HPO- | yMEHUE aHAIIM3UPOBATH
BCHB) MBIIUICHUS, aHAJIM3a M CHHTE- | BaTh  aJbTCPHATUBHbBIC | AJIbTCPHATUBHBIC BapPUAHTHI
32 aHAJIW3UPOBATh AJlbTEPHA- | BAPUAHTHI PEIICHUS WC- | PEIICHHUS  HMCCIICI0BATEIIb-
TUBHBIE BAapUAHTHl PEIICHUS | CIEAOBATENbCKUX 33ad | CKHX 3a/1a4
WCCIIEIOBATENbCKUX 3aa4
YMeTh:  aHaIM3UPOBAThH He cnocoben ne- CriocoOeH  camMocCTos-
MoJTyJaeMbIe JKCIIEPUMEH- | 1aTh COOTBETCTBYIOIINE | TEIHHO aHaIIM3UPOBAThH
TaJbHBIE BBIBOJIBI TP aHAJM3E | IMOJy4aeMble DKCIEPUMEH-
pe3yJIbTaThl U JIENaTh CO- | SKCIEPUMEHTATBHBIX TaJbHbBIC
OTBETCTBYIOIINEC BHIBO/IBI. JTAaHHBIX pe3ysibTaThl M JeJaTh
COOTBETCTBYIOIIUE BHIBOIBI
Bnanets: cucremoit Ha- ®parmMeHTapHoe YcnemniHoe U cucrtema-
BBIKOB HCIIOJIb30BaHUsI a0CT- | MPUMEHEHUE  HABBIKOB | THUECKOE IMPUMEHEHHUE Ha-
PaKTHOTO MBIIUICHUS TIPU pe- | METOMOJIOTUYECKOTO BBIKOB METOJIOJIOTUYECKOTO
meHnn mpoOieM, BO3HHKAIO- | HCIONB30BAaHUS  a0CT- | MCIONB30BaHUA aOCTpPaKT-
IIMX MPH BBITOJIHEHUH UCCIIC- | PAKTHOTO  MBIIUICHUS | HOTO MBIIUICHUS TPH pe-
JIOBATEJILCKUX paboT IPY PEIICHUM MPOOJIeM, | IEHUH MpoOIeM, BO3HU-
Tperuit BO3HUKAIOMIUX TPH BBI- | KAIOMIMX IPHU BBITOIHEHUH
stat  (ypo- MIOJIHEHUH  UCCIIEZIOBa- | MCCIIEIOBATENLCKUX padoT,
BCHbB) TENbCKUX PabOT, CaMo- | CAMOCTOSATEIILHOTO — MBIIII-
CTOATENBHOTO  MBIILIE- | JICHHS
HUS

Bnaners: HaBnikamMu BBI-
paxaTh CIEIaHHBIC BBIBOIBI B
JNIOCTYIIHON JJi1 TOHUMAaHUA

dhopme

He cnocoben BbI-
pa)KaTI) CACJIaHHBIC BbI-
BOJABI B JOCTYITHOW ISt
MMOHUMaHUs hopme

YeTk0 ® JOTHYECKH
000CHOBaHHO (POpPMyIHpPY-
€T CJIeJITAaHHBIE BBIBOJIBI

Koa u popmynupoBka komMneTreHIIuM
OK-3 roToBHOCTEIO K CAMOPa3BUTHIO, CAMOPEATN3AIINH, UCTIOIF30BAHMIO TBOPYECKOTO MTOTEHIHANIA.




IInanupyemsbie pe-
3yJbTaThbl 00y4YeHUsI

KpuTepun oneHnBaHus pe3yibTaTOB 00yYeHHSI

YpoBeHb
OCBOCHHS (mokazaTenu goc-
TH)KEHUS 3aJaHHOTO HE 3a4YTEHO 3a4TEHO
KOMINeTEeHIH U
YPOBHS OCBOEHHS KOM-
TICTCHITHH)

ITepBsrit 3HaTh: CcoAcp)KaHue HonyckaeT cymect- Brnaneer nonHo#t cucremoit
aTan (ypo- | mpoleccoB caMoOpraHu- | BEHHbIE OIIMOKKM MpHU | 3HAHWUH O coAepKaHUH, OCOOCH-
BEHbB) 3aid W camMoo0pa3oBa- | PAaCKPBITHH COJAEP)KaHUS | HOCTSX IMPOIECCOB CAMOOPTaHU-

HUS, UX OCOOCHHOCTEH M | 1 OCOOEHHOCTEW TIpo- | 3allMd U caMOoOoOpa3oBaHUs, ap-

TEXHOJIOTH  peain3a- | HECCOB  CaMOOpraHu3a- | [YMEHTUPOBAaHHO OOOCHOBBIBA-

LMW, UCXOAS W3 MeJNel | WU U CaMOOOpa3oBaHUs. | €T MPHUHATHIE PEIIEHUS MPH BBI-

COBEPIIICHCTBOBAHMS O0ope TEeXHOJOTHH WX peann3a-

npodeccuoHanbHON Jiesi- OUM ¢ y4eToM Lened mpodec-

TENBHOCTH. CHOHAJIILHOTO ¥ JIMYHOCTHOTO
pa3BUTHSL.

Bropoii YMeTb:  IUIaHHPO- HNwmest Ga3oBble 3HA- l'otoB m ymeer dopmupo-
JTaIl (ypO- BaTh LCJIM U YyCTaHABJIWU- | HUA O cnoco6ax MpUHA- | BaTb HNPHUOPUTCTHBLIC LCIN OCA-
BEHB) BaTh TPUOPUTETH TIPH | TUS PEIICHWH IPH BHI- | TENIFHOCTH, JaBas TOJHYIO ap-

BEIOOpE CIIOCOOOB TPH- | MOJHEHWH KOHKPETHOW | TYMEHTAUI0  TPHHAMAEMbIM
HATHA pEIIeHWH C yde- | mpodeccHoHaTbHON nesi- | PelIeHUsIM MpH BBIOOpE CIOCo-
TOM YCJIOBHH, CPEICTB, | TENFHOCTH, HE CIIOCOOEH | OOB BBIIOJHEHUS JIEATEIHHO-
JUYHOCTHBIX BO3MOXKHO- | YCTaHABIUBATh TPHOPH- | CTH.

CTEH W BPEMEHHOH Iep- | TETHI U IUNIAHUPOBAHUU

CIEKTHUBBI JOCTIDKEHUS; | 1esiel cBOel JesTenbHO-

OCYIIIECTBICHHS niesi- | CTH.

TEJTHHOCTH.

YMmeTh:  camocTos- 3Has  cojaepKaHUe YMeeTr CTpouTh TpolEcC
TEJNBHO CTPOUTH MpolLiecc | mporecca oOy4yeHusi, HE | caMooOpa3oBaHHs C  y4ETOM
OBIaZieHUsT WHQOpPMAIN- | yMEET CaMOCTOATEIHHO | BHEIIHUX W BHYTPEHHUX YCJO-
e,  oToOpaHHONH W | OTOMpAaTh W CHCTEMAaTH- | BUI peaan3amuy.
CTPYKTYPHUPOBaHHOM AJI | 3MpOBaTh MOJUIEKAIIYIO
BEITIOJTHEHUS ~ Tpodec- | YCBOSHUIO nHpOopMa-

CHUOHAJBHON JEATENBHO- | I[UI0, BEIOMPATh METOMbI

CTH. U MPUEMBI OpraHU3aAlUN
CBOEH IO3HABaTEIbHOU
JIeSITEIIbHOCTH.

Brnaners: npuemamu Bnageer wundopma- JlemoHcTpUpyeT  00OCHO-
CaMOpETYJIALNU 9MO- | Mell 00  OTHCNIbHBIX | BAaHHBIA BBHIOOP MPUEMOB CaMO-
IUOHANBHBIX © (YHK- | IpHEMax  CaMOpEryJNi- | PeryJSlMd TPU BHIIOJTHEHUU
[MOHATILHBIX COCTOSHHA | WU, HO HE YMEET peaiu- | AeATEeIbHOCTH B YCIOBHSX He-
IIpyU BBIIIOJITHCHHUU MIPO- | 30BBIBATH UX B KOHKPET- | ONPCACIICHHOCTH.
(heccuoHanbHON Jiesi- | HbIX CUTYaIlusX.

Tpetuii TEIHLHOCTH
yran (ypo- Bnanets: TexHono- Bnaneet oTensHbIMU JeMoHCTpUpyeT  BO3MOXK-
BeHb) THUSMH OpraHM3alliy | IpUEeMaMU CaMOOPIaHH- | HOCTh IEepeHOCa TEXHOJOTHH

mporecca  camoo0Opazo- | 3anuu 00pa3oBaTeIbHOTO | OPTaHM3AlMK  IIpoIecca CaMo-

BaHUA; IpUCMaMHu 1CJIC-
mojlaraHusd BO BpPEMCH-
HOM MEPCIICKTUBE, CII0-
cobamu IJIaHUPOBAHUA,
opraHusanuu, CaMOKOH-
TpOJII W  CaMOOLICHKH
ACATCIIBHOCTH.

mpolecca, HO JIOMyCKaeT
CYIIECTBCHHBIC OIIUOKH
MpH WX pealn3aluu, He
YYUTBIBAET BPEMEHHBIX
TMEPCIICKTUB pasBUTUA
mpoheCCHOHATIBHON HesI-
TEJTHHOCTH.

o0pasoBanus, chOPMHUPOBAHHOMN
B OJHOH cdepe AeSITeIbHOCTH,
Ha Jpyrue chepbl, MOTHOCTHIO
00OCHOBBIBasI BBIOOP HCIOJIb-
3YEMBIX METOJI0B U ITPUEMOB.

Kon u ¢popmympoBka KoMNIeTeHIINH

OIIK-2 BJIAACHUEM COBPCMCHHBIMHU KOMIIBIOTCPHBIMU TCXHOJIOTUAMU IPU INIAHUPOBAHHUU HUCCIICOO-
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BaHWM, MMOTYYCHUN U 00pabOTKE PE3yNIbTaTOB HAYYHBIX DKCIIEPUMEHTOB, cOOpe, 00paboTke, XpaHEHHUH,
NpEJICTABJICHUH U Tepeade HayqyHol nHpOpMalnu.

ILnanupyembie pe-

KpuTepun oneHnBaHus pe3yibTaTOB 00YYeHHS

YpoBeHb 3yJbTaThbl 00y4eHUst
OCBOEHUSA (Tokazarenu 1ocTH-
HE 3a4TEHO 3a4TEHO
KOMIIETEHIIMU | KCHUS 33IaHHOTO YPOBHS
OCBOEHHS] KOMITETEHIIHNH)
[epssrit 3HaTh: OCHOBHBIC 3HaeT Ha3BaHUS He- 3HaeT CTPYKTYypy U CO-

sTamn (YpOBEHB)

UCTOYHUKU WHPOPMAIUH
JUTSL pEIICHUs 3a7a4 Mpo-
beccroHabHOH  cpephbl
JIeSITeIIbHOCTH

CKOJIBKUX OCHOBHBIX POC-
CHICKHX Hay4YHBIX U 00Opa-
30BaTEIbHBIX MOPTAIOB IO
XUMUHU

Jiep’)KaHAe OCHOBHBIX pOC-
CHMCKHX H MEXIyHapo.-
HBIX Hay4YHBIX W 00pa3oBa-
TENBHBIX IOPTAIOB IO XH-
MUH, TPaBUIIa COCTABJICHUS
MTOMCKOBBIX 3aIIPOCOB

3HaTh: OCHOBBI HWH-
(hOpPMaIMOHHBIX ~ TEXHO-
JIOTUH, OCHOBHBIE BO3-
MOXXHOCTH W TIpaBHJIa
paboTBl CO CTaHIApTHBI-
MH NPOIPAMMHBIMU IIPO-
IyKTaMyd IIpU pELICHUU
mpohecCHOHANBHBIX  3a-
Jayq

3Haer YCTpPOMCTBO
KOMITBIOTEpA, HO IUIOXO
MOHUMAaeT Ha3HAuYeHHE ero
OCHOBHBIX pabOYHX y3JI0B

3HaeT OCHOBHBIC IIpa-
BWJA W TIPUEMBI COCTaBJIc-
HUsL  OmOnmorpaduueckux
0a3 JaHHBIX C WCIOJB30Ba-
HUEM CTaHAAPTHOrO TIPO-
FPaMMHOTO 00€CIICYCHHS

Bropoii
sTamn (YpOBEHB)

YMeTb:  IPOBOIUTH
MEPBUYHBIA IOUCK HH-
dopMaruu s perieHus
npodecCHOHANBHBIX  3a-
Jad

HcnerTeiBaeT 3aTpyn-
HEHUs B TIOCIENOBaTElb-
HOCTH OIEpallUid U COCTaB-
JIEHUU ITIOMCKOBOTO 3aIpo-
ca

YMmeer HaxomuTh 00-
myro uHQOpMAIUI UL
pemieHnss mpoQeccruoHalb-
HBIX 33724

YMeTb: OpPUMEHSTh
CTaHJApTHOE MPOrpPaMM-
Hoe o0ecriedeHue TIpU
PELICHNH XUMHYECKUX WU
MaTepHaJIOBEAYECKUX
3aja4, TPU TOATOTOBKE
HAYYHBIX MyONMKanui u
JIOKJIa/I0B

YMeeT uCHoJb30BaTh
OTJeNbHbIC (YHKIMH Hau-
0ojee pacrpoCTpaHESHHBIX
MPOrPaMMHBIX MTPOJAYKTOB
nmpu 00paboOTKe IKCIepH-
MEHTAJIBHBIX JTaHHBIX W
MOJITOTOBKE HAYYHBIX
nyONuKaMid ¥ JTOKJIaJI0B,
HO JIOMyCKaeT TpyObie
OIINOKHU

VMeeT HCHOIB30BaTh
HECKOJBKO  TPOrPaMMHBIX
NOPOIYKTOB Al 00pabOTKH
9KCIIEPUMCHTAIBHBIX  JIaH-
HBIX W TIOJTOTOBKH Hay4-
HBIX TMYyOJIMKAaIMKA W JIOKJIa-
JIOB

Tperuit
sTamn (YpOBEHB)

Brnaners: HaBBIKAMH
paboTBl C HAyYHBIMH H
o0pa3oBaTenbHBIMU TIOP-
TanaMu

3aTpyaHseTcs B MOUC-
Ke npodeccroHaIbHOM
uHpopmanun B cetn UH-
TEpHET

Brnaneer HaBBIKAMH
MOJTydeHus] o01Ie Hay4HO-
TEXHUYECKOW HH(OpMAINu
B cetu HTEpHET

Brnagets: 06a3oBbIMuU
HaBbIKaMH  TIPUMCHCHUSA
CTaH/IapTHOTO po-
rPaMMHOTO OOeCTeUeHUs
UIsT  00paboOTKH  pe3yJib-
TATOB MCCIIEJOBAaHUM H
MIPEJICTABJICHUSI UX Hayd-
HOMY COOOIIECTBY

Crioco0eH  UCTIONB30-
BaTh CTaHJApTHOE TIpPO-
rpaMMHOEe  obecreueHue
Ui 00paboTKM pe3yJibTa-
TOB HCCJIEIOBAHWI W MOJI-
FOTOBKM IIPE3EHTALUi ITPU
HEINOCPENCTBEHHOW MOMO-
I COTPYIHUKA O0Jiee BBI-
COKOM KBaJTM(pUKAIINH

CriocobeH B cxKaTble
CPOKH OCBOWTH HOBOE IPO-
rpaMMHOE obecrnieueHue
0]l pPyKOBOJICTBOM CIIEI[Ha-
mucta Gojiee BBICOKOW KBa-
nduKanum, CrocoO0eH MoJ-
TOTOBUTH TE€3MCHI JIOKIJIAa U
MpEe3EHTAlUI0 10 3aJIaHHOU
TeMe MPHU HAJUMYWHU Mmabdio-
Ha

Kon u gpopMyMpoBKa KOMIETEHIINH
[IK-1 crocoOHOCTRIO TIPOBOAWTH HAy4YHEIE

HCCJICAOBAHUA 110 C(bOpMyHHpOBaHHOﬁ TEMATHUKE, CaMOCTOs-
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TCJIbHO COCTABJIATH IJIaH UCCIICAOBAHUA 1 IIOJIy4YaTh HOBBIC HAYYHBIC U MTPUKIIaIHBIC PE3YJIbTAThI

YpoBeHb Tannpyembic P Kpurepnu oniennBanms pe3yibTaToB 00yUeHHS
OCBOEHUS
R — o0yueHus HE 3a4YTEHO 3a4TEHO
[epsrrit 3HaTh: HAYYHYIO HOBU3HY 3arpyaHseTcs B OIl- 3HaeT HaAy4YHyIO HO-
atan (ypo- | ¥ BaXXHOCTb MPAKTUYECKOIO | peeICHUU Hay4YHOW | BU3HY M Ba)KHOCTb MPAKTH-
BEHb) WCIOJIb30BaHMs JaHHBIX, IO- | HOBU3HBI M TpakTU4e- | YECKOTO  HCIOJIb30BaHUS
JYYEHHBIX MpPHU BBIIOJIHEHUH | CKOM 3HAYMMOCTH IOJYy- | JaHHBIX, IOJYYEHHBIX INPU
MAarucTepcKom JAuccepTaluu. YEHHBIX JaHHBIX BbInogHennn HUP
3HaTh: OCHOBHYIO JIUTEpa- 3arpyaHsaeTcs B YBepeHHO  BHIOMpaeT
Typy TI0 TEMaTHUKE WCCIIEZ0Ba- | BRIOOpPE IJMTEPATypHI MO | JIUTEPATypy IO TEMaTHKE
HUsl, IPEUMYLIECTBA U HENOC- | TEMATUKE  HCCIEAO0BA- | UCCIEAOBAHMS, 3HAET Ipe-
TaTKW TEOPETHYECKUX U JKC- | HUA. [110Xo opueHTHpY- | UMyIIecTBa U HEJOCTaTKU
MEePUMEHTAJIbHBIX METOJIOB | €TCSl B TNPEUMYIIECTBAX | TEOPETUUYECKUX U IKCIEpH-
ucnonb3zyemsix B HAP. A HENOCTaTKax »JKCIe- | MEHTaJbHbIX METOJOB HC-
PUMEHTAJIBHBIX METOIOB | monb3yembix B HHUP.
Bropoit YMeTh: Ha OCHOBE JHTe- 3arpyaHsaeTcs B CaMOCTOATENIBHO ~ OTI-
satan  (ypo- | paTypsl BBLAEISATH M HCIOJb- | BBIJCICHUN TEOpPETHUE- | peliesieT TEeOpEeTUUYECKYIO
BEHB) 30BaTh NS OOBSICHEHUS pe- | CKOW OCHOBBI JKCIIEPH- | OCHOBY OKCIEPUMEHTAITb-
syneratoB HUP  Teoperude- | MEHTaNBHBIX ~ MeTONOB | HbIX Meronos HUP ¢ mpu-
CKYI0 OCHOBY 3KCIEPHMEH- | Uclonb3yembix B HP BJICYCHUEM JINTEPATYPBI
TaJbHBIX METOJOB CHUHTE3a U
aHajamu3a
YMeTh: TMpaBWIBHO CO- 3aTpyaHseTcs B Co- IIpaBunbHO cocTaBis-
CTaBIATh  KOHCIIEKT  CTa- | CTaBJICHHUU KOHCIIEKTa €T KOHCIIEKTBI, CaMOCTOsI-
THW/KHHUTH, OMPEIENATh TIaB- TEJIBHO BBIACISET IJIABHBIC
HbI€ TIOJOXKEHMsI MpeaIIecT- TMOJIOKEHUS TIpeJIIecT-
BYIOIIUX Pa0bOT 1O JaHHOH BYIOIIUX paboOT
TEMAaTHKE
Brnaners: HaYaJbHBIMH 3arpynHsieTcs B Criocoben  popmymnu-
HaBBIKAMU B (OPMYIMPOBKE | MPOBEACHUM TIEPBUYHO- | poBaTh Tematuky HUP mo
tematuku HUP mo pe3ynbra- | TO JUTEPATYPHOIO aHa- | pe3yjbTaraMm JIUTEpaTypHO-
TaM TIEPBUYHOTO aHaju3a JIM- | Iu3a B BBIOpaHHOW 00- | TO aHanmm3a B BEIOpaHHOMN
Tpertui TEpaTypHbIX JAHHBIX B BbI- | JIACTH UCCIEAOBAHUN 00J1acTH UCCIICI0BaHUM.
stan  (ypo- | OpaHHOI oOmacTu uccieaoBa-
BEHbB) HUH.

Branets: HaBBIKAMH DKC-
MEPUMEHTAJIBHBIX W TEOPETH-
yeckux pabor u mo teme HUP
MarucTepcKo TUCCepTaIiu

3arpyaHsaeTcs B
MIPOBEJICHUHN  DKCHEPHU-
MEHTAJIbHBIX U TEOPETH-
YecKHX paboT U Mo Te-
me HUP nuccepranumn

ITokaspiBaeT  yBepeH-
HOe BJIQJicHHE HaBBIKAMU
3KCIEPUMEHTAIbHBIX H
TEOPETUIECKHUX paboTax Io
teme HUP nuccepranuu

Koa u popmynupoBka KOMIeTEHIIUN
[1K-2 BnayieHneM Teopreli 1 HaBBIKAMH ITPAKTHIECKOH padOoThI B N30paHHON 00JIaCTH XUMUHT

YpoBeHb Kpurepnu olieHrBanys pe3yibTaToB 00y4eHHS
P [Inanupyemsle pe3ybTaThl PUTCPHH Ol PEsy. Al
OCBOCHHS x
00yJeHust HE 3a4TCHO 3a4TEHO

KOMITETCHIIMI

[epssrit 3HaTh: METOpBI TONY- 3aTpyaHsieTcs B BBI- Mosxer 000CHOBaTh BBIOOD OM-
otanm  (ypo- | 4eHHs, WAECHTHQHUKAIMK M | OGOpe METOJIOB MONYYEHUS,| TUMATLHOTO Crocoda IOTydYeHus],
BEHb) HCCIEJOBaHUS CBOWCTB | MICHTU(HKALMN U HCCIe- MACHTUMUKALMK W HUCCIECIOBAHUS

BEIIECTB (MaTepHUaIOB)

JIOBaHUS CBOMCTB BEIIIECTB
(MaTepraoB)

CBOICTB  BEIIECTB (MaTephasoB)
OLPEJIENICHHOIO KJ1acca

3HaTh: CTaHJAPTHBIC
METOJBI  00paboOTKU  pe-
3yJILTATOB SKCIIEPUMEHTA

3aTpyAHseTCd B BbI-
Oope MeTonoB 00pabOTKH

PE3yIILTaTOB JKCIEPHMEHA

HNmeer npencrtaBneHue o He-
CTaHAAPTHBIX MeToaax oO0paboTKu
pe3yNbTaTOB SKCIIEPUMEHTA
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Ta

Bropoii YMeTh:  MPOBOJIUTH YMeer  IpoBOAMTH YMeer npoBOAUTH MHOIOCTa-
oranm  (ypo- | MHOTOCTaIMIHBIN CHHTE3 OTJIENIbHBIE CTAAUW , HO | JUAHBIA CHHTE3 C BBIXOJIOM IIENIEBO-
BEHb) JIOITyCKaeT OIUOKH r0 MPOIyKTa COIJTIACHO 3asiBIIEHHO-

MY B METOJIKE
YMeTh: BBIOUpaTh Me- Moxer YKa3aTh MoxeT yKa3aTb HECKOJIBKO Me-
TOABl JMATHOCTUKH Be- | TPYIIy METOJOB HCCIE- | TOAOB HCCIEOBAaHUS KOHKPETHOTO
LIECTB M MaTepHajioB, NPO- | IOBAHMS MPEAIOKEHHOTO | BElIeCTBAa (Marepuaia, IMpoLecca),
BOJWTH CTaHIAPTHBIE W3- | BellecTBa  (MarepHana, | ChOpMyIHpoBaTh TpeOOBaHUSI K
MepeHUS Tporiecca), TMOATOTOBUTDH | YCIOBUSIM JIHarHOCTAKH,  yMEeT
00pasipl 471 M3MEpeHuH, | aganTHpoBaTh CTaHAAPTHBIE METO-
HO JIOTTYCKAeT OMMMOKK | AWKK SKCIEPUMEHTa Ui PEIICHS
KOHKPETHBIX 3a]1a1
Ymerts: 00pabaThiBaTh YMeeT HCHoNb30BaTh Cnocoben BbIOpaTh W MpUMe-
PE3YIBTAThI SKCIIEPUMEHTa | KOMITBIOTEPHBIE TEXHOJIO- HUTh MPOrPaMMHBIA MPOAYKT, HAW-
T U1 CHCTeMaTh3army OoJiee TOmXOmSIIni 1t 0OpabOTKH
PE3yIBTaTOB SKCIIEPHMEH-| PE3yJIbTATOB KOHKPETHOTO JKCIle-
Ta, HO JIOMyCKaeT rpyOble| pUMeHTa
omnOKu
Brnanets: HaBbIKAMU Brnaneer otnensHbIMU B monrOM 00BEMe BiasieeT Ha-
TMpOBCACHUA OKCIIC- | HaBbIKaMH MOJYUCHMs] BBIKaMH MHOI‘OCT&I[I/H\/'IHOFO CHUHTC3a,

Tperuii PUMEHTa M METOJaMH 00- | CJIOKHBIX BEIICCTB, 00- OCHOBHBIMH METOJAMH JIMArHOCTH-
sTam  (ypo- | pabOTKH €ro pe3y/ibTaToB | MU TPEICTABICHUSIMY KH BEIIECTB (MaTepHalioB) U METO-
BEHB) 0 crmocobax WX [JUarHo- AamMu O0OpabOTKU pe3ylIbTaTOB JKC-

CTUKH W 00paloTKH pe-
3yJIBTATOB JKCIEPHMEHTA,

HO JIOITYCKAaeT OMIMOKH

[IEPUMEHTA

Koa u popmynupoBKa KOMIeTEHIIUM
[1K-4 criocoOHOCTBIO y4acTBOBATh B HAYYHBIX AUCKYCCHSIX U NPEACTABIATH OMYYCHHbIE B MICCIEA0BAHMUSIX
pe3yNbTaThl B BUAE OTYETOB M HAYUHBIX ITyOIMKAIMH (CTEHIOBBIC JOKIAIbI, ped)epaThl U CTaThbU B MIEPHONYIC-
CKOW HAyYHOU Te4aTH)

YpoBeHb Kputepuu orieHHBaHMs pe3yIbTaTOB 00YUEeHHS
P [Inmanupyemeie  pe3yibTaThl PUTEP pesy. Y1
OCBOEHUSI KOMITe-
o0y4eHus HE 3a4TEHO 3a4TEHO
TEHIMH
[lepssrit 3HaTh: OCHOBHBIE INpPaBH- 3atpyznHseTcad B Be- 3HaeT OCHOBHBIE TIpa-

sTamn (YpOBEHB)

J1a BEACHUA Haquoﬁ AUCKYC-

JICHVY HAay4YHOU ITHCKYC-

BuUJa BCICHHA Haquoﬁ

BBIM/YCTHBIM JIOKJIaJiaM TpH
HPEACTABICHUH I10JyYE€HHBIX

toB HUP no npasunam

CHUH (9708 JTUCKYCCHHU
3nate: OCHOBHBIE Tpe- 3atpynHsercs B 3HaeT OCHOBHBIE Tpe-
OoBaHUA K CTeHIO- | oopMIIeHHH —pe3yibTa- | OoBaHMSA K CTEHJO-

BBIM/YCTHBIM JIOKJIa/IaM.

pesynbTatoB HUP
Bropoit VMeTh: BBICKa3bIBaTh 3atpyaHsieTcs B BbI- VMeeT BBICKA3LIBATh
ortarn (YpOBeHBb) | CBOIO TOUKY 3PEHHUS M Y4acT- | CKa3bIBAHMU CBOCH TOUKH | CBOIO TOYKY 3pEHHUS U
BOBaTh B Juaiore (CTyACHT- | 3peHUS y49acTBOBATh B JTUAJIOTE CO
CTYJI€HT, CTYJICHT- CIICUUATUCTAMH  Pa3iuy-
TIPET01aBaTeNb, CTYIICHT- HOTO YPOBHS
COTPYJHHUK JIA0OOPATOPHH).
VMeTh: BBIICIATL TJIaB- 3atpyaHsieTcsa B ON- Brinensier  riaBHBIC
HbBIE PE3yJbTaThl MPU MOATO- | PEACTICHUM TJIABHBIX pe- | pe3yjiabTaThl IPU MOATO-
TOBKE K CTCHIOBBIM/YCTHBIM | 3YJILTATOB MCCJICIOBAHUS | TOBKE K CTEH/IO-
JIOKJIaZaM. BBIM/YCTHBIM JIOKJIa/IaM
Tpetuit Bnaners: BnaneTe HaBBI- 3atpyaHsieTca B UC- Bnaneer  HaBBIKaMU

stai (YpoBEHb)

KaMH y4daCTUs B MHOI'OCTO-

TNOJIb30BAHMN ~ TCPMHUHO-

y4yacTusi B Hay4HOU Oece-
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TUPUIECKYIO
TEPMHUHOJIOTHIO

pOHHe# HayyHOH Oecexe, ucC-
MOJB3ys B YCTHOM peuu crie-
XUMUYECKYIO

JIOTMH

Ie, cBOOOJHO HCIONbB3YeT
CIIeIU(PUIECKYI0 XUMHUIC-
CKYIO TEPMHUHOJIOTHIO

Kon u ¢popmympoBka KoMIeTeHIMH :
[IK-6 criocoOHOCTHIO OMpEenesnsiTh U aHATM3UPOBATh MPOOJIEMBI, INIAHUPOBATh CTPATETHIO HX pelle-
HUs1, OpaTh Ha ce0sl OTBETCTBEHHOCTD 33 PE3YJIbTAT AEATEIIbHOCTH

YpoBeHb Kputepun onieHHBaHus pe3ynbTaToB 00yUeHHs
p [Inanupyemblie PUTED Desy. i
OCBOEHHSI KOMITE-
pe3yabTaThl 00y4eHUs HE 3a4TEHO 3a4TEHO
TEHIN
[TepBrrit 3HaTh: OCHOBHBIC 3arpynusiercss B op- 3HaeT OCHOBHBIC BO3-
oTamn (YpoBeHb) | BO3MOXKHBIE MPOOJIEMBI | MyJIMPOBAaHHH BO3MOXKHBIX | MOJKHBIE TPOOJIEMBI CBOECH

cBOeH mMpodeccHoHab-
HOM JIeATEeIbHOCTU

pobaem

PO eCCHOHATTEHOM
TEJILHOCTH

nes-

3HaTh: MyTH pelle-
HHSI BO3HUKAOMIIUX HpO-
onem

Satpynusiercs B op-
MYJIMPOBAaHUU IIyTEH pe-
LICHUS BO3HMKAOLINX
pooyeM

3HaeT MyTH peUICHUS
BO3HUKAIOIIUX MPOOJIEM

Bropoii
aTan (YpoBeHb)

YMeTs: BBISBIISATH
BO3HHUKAIOIIUE MPoOIIe-
MbI U OCYIICCTBIIATh HX
pa3bop ¢ IENbI0 TOUCKa
IIyTEN UX PELICHHUS

3aTpyaHseTCS B BBISIB-
JICHUW BO3HUKAOIIUX IMPO-
OieM

YMeer BBISBIATH BO3-
HHUKA[OIUe MNpoOieMbl |
OCYIIECTBIATh WX pa3dop ¢
LEIbI0 IIOMCKA IIyTeH UuX
pelieHus

VYMeTn: BBIIENIATH
TJIaBHBIE TIPOOIIEMBI TIPH
HUCHOJHEHUU CBOEH Mpo-
(heccruoHaNbHOMN nest-
TEIHHOCTH

3atpynHseTcs B Bblie-
JICHUH TTIABHBIX [IPOOJIeM

VMeTh BBIICHATH TIaB-
HbIE MPOOJIEMBI TIPU UCTION-
HEHUM CBoell mpodeccuo-
HAJILHOM JIE€ITEIbHOCTHU

Tperuit
sTamn (YpOBEHB)

Bnagers: cnocoGHO-
CTBIO K OIpPENCICHUI0 U
aHanu3y mpoOieM, BO3-
HUKAIOIUX TP HCIIOIN-
HEHUM CcBoeH mpodec-
CUOHAJIbHON JesATeIbHO-
CTH

3atpynHsieTcs B OIpe-
JICJIEHNH  BO3HUKAIOIIUX
pooiieM

Bmageer CITOCOOHO-
CTBIO K OINPEICICHUIO |
aHanmu3y npoOseM, BO3HU-
KaIOMMX TPU HUCIOJHCHUH
cBOCH mpodeccroHaTbHON
JESITETBHOCTH

Kon u ¢popmympoBKa KOMIeTeHIMH
I1K-7 BnaneHneM mMeTonamu oTOOpa Matepurara, NperoiaBaHus 1 OCHOBAMH YIPABJICHHUSI POLIECCOM 00Y-
YeHHs B 00pa30BaTesIbHBIX OPraHNU3aLMsIX BBICILIET0 00pa3oBaHUs

YpoBeHb TLIaHHpYeMEIE PEsyIBTATH Kputepuu olieHUBaHMS Pe3yJIbTaTOB 00yUYCHHS
OCBOCHUS
o0yueHust HE 3a4YTCHO 3a4TEHO
KOMITCTEHIIUU

ITepBb1it 3HaTh: OCHOBHYIO JIH- He cmocoben rpamort- 3HaeT OCHOBHYIO JIWTe-
stanm  (ypo- | TepaTypy 10 METOAMKE | HO MOJ00paTh OCHOBHYIO | paTypy IO METOAWKE Tpero-
BCHB) MPENoIaBaHUs XUMUH, | IUTEpaTypy IO METOJIUKE | NaBaHUS XUMHUH, IpOBee-

IMPOBEACHUIO JKCIICPUMCH- | IIPEIIOAaBaHUA XHUMUH, | HUIO OKCIICPUMCHTAJIBHBIX
TaJBHBIX padoT. MIPOBEJEHUIO AKCIEPHUMEH- | paboT
TaJBHBIX Pa0OT.

Bropoit YMeTrs: Ha  OCHOBE He cmocoben rpamot- YMeer Ha OCHOBE y4eO-
aran (ypo- | yueOHO# nMTEepaTyphl BBI- | HO Ha OCHOBE YUEOHOU JIM- | HOW JIMTEPATyphl BBIICIATH
BCHB) JACJIATh TJIaBHOC W HUCIIOJb- | TEPATYPhl BBIACIATH TJlaB- | TJIABHOC W MCIIOJIL30BAaTh OTU

30BaThb OTH CBEICHUS MJs | HO€ M HCIIOJIB30BaTh 3TH | CBEACHUS I OOBSCHEHUS
O0OBSICHEHHsI  pe3yJbTaTOB | CBEACHUs JUIsl OOBSICHEHUS | PE3YNbTATOB  MPAKTUYECKHX
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npakTHieckux pabort, 00-
JajaTh HaBBIKAMH 1O00pa
W pemieHWs 3amad Uit
NPOBE/ICHUS CEMHHAPCKUX
3aHATHN

PE3YIBTAaTOB MPAKTUIECKUX
pabor, obmagaTh HaBEIKAMHU
mojdopa U pelIeHus 3a1aq
JUISL TIPOBEJICHHSI CEMUHAP-
CKHX 3aHATHH.

paboT, oOnamarh HaBBIKAMHU
rmogbopa W pemicHUs 3a1ad
JUIL  TIPOBEIICHUS CEMUHAp-
CKHUX 3aHSTHH.

YMeTh: IpaBUIBHO CO-
CTaBJISITh KOHCIICKT JICKIIHM,
ONpENENsATh TJaBHBIE IIO-

He cmocoben rpamorT-
HO COCTaBJSATh KOHCIICKT
JICKIIUH, OMPEAeIsATh TJIaB-

YMeer npaBHWIIBHO CO-
CTaBJIATh KOHCIEKT JIEKIIUM,
OTIPEACNATh TJIABHBIC TOJIO-

TIOXKECHHUS W3JI0)KCHUSI | HbIC TIOJIOXKEHHSI HM3JI0XKe- | JKCHHS U3JIOKCHHS MPe/METa.
npemMeTa. HUSI IPEIMETA.
Bnaners: HaBbiKaMu B He cnocoben rpamoTHO CriocobeH  TpaMOTHO
Tperuii oTObope Marepuayia I | OTOMpaTh MaTepual U1 | OTOOpaTh Marepuai IjIs Ipo-
stan (ypo- MPOBE/CHHA NPAKTHIECKAX | TPOBEICHNS  NMPAKTHYECKHX | BEACHMS MPAKTHICCKIX  3a-
3aHATHH ¥ 7a00paTOPHBIX | 3aHATHH ¥ JTAOOPaTOPHBIX | HATHH W JTAOOPaTOPHBIX pa-
BEHE) pabor  mo pesynpTaram | paboT MO pe3yibTaTaMm aHa- | OOT IO pe3yibTaTaM aHaJH-
aHammsa JTUTEPATYPHBIX | JIM3a JIATEPATYPHBIX TAHHBIX. | 32 JINTEPATYPHBIX TAHHBIX.
JIAHHBIX.

4.2. TunoBble KOHTPOJIbHbIE 32/IaHUS UJIH HHbIE MATEePHAJIbl, He00X0AMMbIE 1JI51 OLIEHKHU
3HAHUIi, YMEHH i, HABBIKOB M OMbITA /IeSITEIbHOCTH, XapPAKTEePU3YIOLIHX ITANbI (POPMHU-

pPoBaHus KOMIIeTEeHIINii B nmpouecce oCBoOCHUus 06p33OBaTeJ'II)H0ﬁ nporpamMmmal.

MeTtoauyeckue MaTepuabl, onpeaesouye NpoueIypbl OLeHNBAHUS 3HAHUI, YMEHUI,

HaBBIKOB U ONIBITA A€ATC/IBbHOCTH, XaPAKTECPUIYIOIIUX ITAIlbI (l)OpMHpOBaHI/Iﬂ

KOMIIeTEeHIIii
Pesynbrarel 00y4eHus dopmupyemasi KOMIIETEH- Ouenou-
s (C yKa3aHueM Koja) HBIC CPEJICTBA
1-i1 oran 3HaTh: METOJbI a0CTPAKTHOIO OK-1 cnocobnocThiO K a0- | MuauBuny-
MBIINUICHUST TIPH yCTAHOBJICHUW HC- | CTPAKTHOMY MBIIUICHUIO, aHa- aJbHBIN U
3HaHUS | TUHBI, METOABl HAYYHOTO HCCIEAO- | JU3Y, CHHTE3Yy IPYIITOBON
BaHUs IYyTEM MBICICHHOTO pacuiie- YCTHBIH OIT-
HEeHUs 0o0bekTa (aHanmM3) M MyTEM poc;
W3YYCHHUS TPEMETA B €ro MEI0CTHO- KOJUTOKBUYM;
CTH, SIMHCTBE €T0 YacTel (CUHTE3) KOH-

3HaTh: OCHOBHBIE
MUUA

3aKOHBI XHU-

3HaTh: COJEp)KaHHE IPOIIECCOB
caMOOpraHu3alud U caMooOpa3oBa-
HHS, X OCOOCHHOCTEH M TEXHOJIO-
TUi pealn3aluu, UCXOIs W3 Lenei

OK-3 roTroBHOCTBIO K ca-
MOpa3BUTHIO,  caMopeau3a-
N, HCIIOJIB30BaHUIO TBOp‘-Ie-
CKOr'0 ITOTEHIAaIa

COBEpUIEHCTBOBaHUA  Ipodeccuo-
HaJbHOM J1€ATEIbHOCTH.
3HaTh: OCHOBHBIE HCTOYHUKHU OIIK-2 BnageHueM coBpe-

uH(poOpMaluu JUIs pelieHus 3aaad
npodeccnoHaIbHON cepsl aAesTeNb-
HOCTH

3HaTh: OCHOBBI MH(OpPMAIMOH-
HBIX TEXHOJIOTHI, OCHOBHBIE BO3-
MOKHOCTM U TIpaBHJIa pabOTHI €O
CTaHJapTHBIMHU IPOrpaMMHBIMU
MPOAYKTaMU IPU pEleHUuH npodec-
CHOHAJIbHBIX 33124

MEHHBIMH  KOMITBIOTEPHBIMU
TEXHOJOTHSMHU TpU TUIAHUPO-
BaHUHM MCCJIEIOBAHUM, TOJY-
YeHUW U 00paboTKe pe3yibTa-
TOB HAayYHBIX IKCIEPUMEHTOB,
coope, oOpaboTKe, XpaHECHHH,
NpEICTaBICHUH U Tepenaye
Hay4yHOU HH(OpMaIH

TpOJIbHAs pa-

oora
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3HaTh: HAY4YHYIO HOBHU3HY U
BaXHOCTb MPAaKTHUYECKOTO UCII0JIb30-
BaHUs JAaHHBIX, IIOJyYEHHBIX IIpU
BBINIOJTHEHUM MarucTepcKou auccep-
Talyu.

3HaTbh: OCHOBHYIO JIUTEPATypPy
[0 TEMAaTHKE HCCIECN0BaHUs, IIpe-
MMYILIECTBA U HEJOCTATKU TEOPETH-
YECKUX M JKCIEPUMEHTAJIBHBIX Me-
TOAOB Hcnoab3yeMbix B HHP.

IK-1 CITOCOOHOCTHIO
IpOBOAUTDH HAaYy4HBIC
UCCIICIOBAHHS o
chOpMYyIUPOBAHHON TEMATHKE,
CaMOCTOSITENIFHO ~ COCTaBJIAThH
TUIaH HCCIICIOBaHHUS u
NOJIy4aTh HOBBIC HAy4YHBIC W

IIPUKJIAIHBIE PE3YJIbTaThI

3HaTh: METOJBl  MOJYYCHHUS,
UACHTH(DHUKAIIM ¥  HCCIICTOBaHUS
CBOMCTB BEIIECTB (MaTepUasoB)

3HaTh: CTaHJAPTHBIE METOJIbI
00paboOTKH pe3ybTaTOB JKCIEPH-
MEHTa

I1K-2 Brnagenuem teopueit
U HaBBIKAMM IIPAKTUYECKOU
paboTel B M30paHHON 00JacTH
XUMHH

3HaTh: OCHOBHbIE IIPaBUJIA BeJlE-
HUs HAYYHOU JUCKYCCUU

3unatb: OCHOBHBIE TpeOOBaHUS K
CTCHJIOBBIM/YCTHBIM JIOKJagaM TIpU

[1K-4 cnoco6HOCTBIO yuya-
CTBOBaTb B Hay4HbBIX JUCKYC-
CUSX W HPEICTaBIATh IOIY-
YEHHBIE B HCCIIEIOBaHUSIX pe-

NpPEJCTAaBICHUN IOJYYEHHbIX  pe- | 3yJbTaTbl B BHUJE OTYETOB U
3ynsratoB HUP Hay4yHbIX MyOJUKauui (CTeH-
JIOBbIE JIOKJa/bl, pedeparsl U
CTaTbU B IIEPUOJMYECKON Ha-

YUYHOI 1eyaTH)
3HaTh: OCHOBHBIE BO3MOKHBIE ITIK-6 cnocobGHOCTBIO OII-

npo0JieMbl  CBOEH TPOQEeCCHOHAIb-
HOU JIEATEIIbHOCTH

3HaTh: MYTH peEIIeHUs BO3HU-
KaIoIKX NpodiemM

peneNiaTh W aHaJU3UpPOBATh
poOJIeMBbl, TUTAHUPOBATH CTpa-
TETHUI0 WX peIleHUs, OpaTh Ha
ce0s OTBETCTBEHHOCTh 3a pe-
3yNbTaT ACSITENTbHOCTU

3HaTh: OCHOBHYIO JIUTEPATypy
[0 METOJUKE MPEenoJaBaHUs XUMHH,
NPOBEICHUIO  AKCIIEPUMEHTAIBHBIX
pador.

IIK-7 BmageHmeM MeToIa-
MU 0TOOpa Marepuana, Mpero-
JlaBaHUs 1 OCHOBAMH YITpaBlie-
HUS TPOIECCOM OOyYeHHs B
00pa3oBaTeNbHBIX  OpraHu3a-
IIUSIX BBICIIET0 00pa3oBaHus

2-1 sran

VYMmenusa

VYMeTh: ¢ HCHOIBb30BAHHEM Me-
TOJOB a0CTPAaKTHOTO MBINIICHHS,
aHaJgM3a W CHHTE3a aHaJIU3UpOBAThH
aJlbTEPHATUBHBIE BapUAHTHI pellle-
HHS HCCIICA0BATEILCKUX 3a7a4

YMerb: AHanu3upoBaTh TOJY-
qacMbIC 3KCHepI/IMeHTaJ'II)HI)Ie

pe3yibTaThl U JielaTh COOTBET-
CTByI-OIIII/Ie BBIBO/JIBI.

OK-1 cnocoOHOCTBIO K a0-
CTPaKTHOMY MBIIIIEHUIO, aHa-
U3y, CHHTE3Y

YMeTh: TUIaHUPOBATh 1IEIH H yC-
TaHaBJIMBAaTb NPUOPUTCTBI IPHU BEI-
6ope crocoboB MPUHATHUS PELICHUN
C Y4E€TOM YCIJIOBMM, CPEICTB, JUYHO-
CTHBIX BO3MOXXHOCTEH M BPEMEHHOM
MNEPCHICKTUBLI OOCTHXXCHUA, OCYyHIC-

OK-3 roTtoBHOCTBIO K ca-
MOpa3BUTHIO,  caMopealn3a-
MU, WCIIONBH30BAHUIO TBOpYE-
CKOT0 ITOTEHIIHAIa

NunuBuny-
aJIbHBINA U
IpPyIIIOBOM
YCTHBIU OIl-
poc;
KOJIJIOKBUYM;

KOH-
TpOJIbHASI pa-
6oTta

15




CTBJICHHS JEATCILHOCTH.

YMeTh: CaMOCTOSITENIBHO CTPO-
UTh TIPOIECC OBJIAACHUS HHPOpMa-
1uel, OTOOpaHHON W CTPYKTYPHPO-
BaHHOW IS BBIMOJHEHUs Tpodec-
CHOHAJILHOM JeSITEIIbHOCTH.

YMeTh: MpOBOJIUTH NEPBUYHBIN
MOWCK WH(MOpPMAIUU JJIS PEIIeHUs
npodeccuoHaNbHBIX 3a7a4

YMeTh: IPUMEHSTh CTaHJIAPTHOE
porpaMMHOe oOecriedeHue MpHu pe-
HICHUU XMUMHYECKUX M MaTepuaio-
BEUECKHX 3aJa4, NpU MOJrOTOBKE
HAYYHBIX MYOJIMKAIMHA U JOKIIAJIOB

OIIK-2 BnageHuem coBpe-
MEHHBIMH  KOMITBIOTEPHBIMU
TEXHOJOTHSIMU TpU IUIAHUPO-
BaHUM MCCIENOBAaHUM, IIONY-
YeHUU U 00paboTKe pe3ysbTa-
TOB HAYYHBIX JKCIIEPUMEHTOB,
coope, oOpaboTKe, XpaHCHHH,
MPEJICTABICHAN | Tepeaade
Hay4yHOU nHpOpMaluu

YMeTb: Ha OCHOBE JIMTEPATYpPHI
BBIJICJIATh U UCIOJB30BATh JUIsl 00b-
sacHeHus pesynbratoB HUP  Tteope-
TUYECKYI0O OCHOBY 3KCIIEPUMEHTaJIb-
HBIX METOJIOB CUHTE3a U aHaJIn3a

YMeTh: NpaBUIBHO COCTaBIIATH
KOHCIIEKT CTAaThbH/KHHUTH, ONIPEIEIIATh
[JIaBHBIE  TIOJIOXKECHMSI  MPEALIECT-
BYIOIIMX PaOOT 10 TaHHOM TeMaTHKe

[IK-1 CIIOCOOHOCTBIO
IIPOBOJIUTH HayYHBIC
HACCJIEIOBAHUS o

chOopMyIUPOBAHHON TEMaTHKE,
CaMOCTOSITEJIbHO ~ COCTaBJISATh
IU1aH WCCIIeIOBaHUS u
MoJIy4aTh HOBBIE HAay4YHBIE WU
MPUKIIAIHBIE PE3YIbTaTh

YMeTb: MpOBOJUTh MHOI'OCTa UM~
HBII CHHTE3

YMerb: BbIOMpaTh METOABI Auar-
HOCTHKHU BCIICCTB U MATCpUaJIOB, IIPO-
BOJIUTb CTaH/IapTHBIC U3MEPEHUS

YMeTh: 00pabaThIBaTh PE3YJIbTATHI
HKCIEpPUMEHTA

I1K-2 Brnagenuem teopueit
U HaBBIKAMH TPAKTHYECKOU
paboThl B m30paHHOH 00JacTH
XUMUH

VYMeTh: BHICKA3bIBAaTL CBOIO TOU-
Ky 3pEHHs] U Yy4acTBOBaTh B JHAIIOTe
(CTyZEHT-CTYJEHT, CTYIEHT-
MpenoaaBaTenb, CTYIEHT-COTPYIHUK
nabopaTopun).

YMeTh: BBIACNATH TJIaBHBIE pe-
3YJIBTAThI IIPHU MMOATOTOBKE K CTCHAO-
BBIM/YCTHBIM JTOKJIaJIaM.

[IK-4 crniocoGHOCTBIO yua-
CTBOBaTh B HAyYHBIX AHUCKYC-
CHSIX W TPEICTaBIATH IONY-
YEeHHbIE B HCCIIEIOBAaHUAX pe-
3yJIbTaThl B BHJE OTYETOB H
HAY4HbIX MyOiauKauui (CTeH-
JIOBBIE JIOKJIATbI, pedeparsl U
CTaTbu B IEPUOANYECKON Ha-
YUYHOI 1eyaTH)

VYMeTh: BBISBIATH BO3HUKAOIIHE
npoOJieMbl U OCYIIECTBISATh MX pa3-
060p ¢ 1eNpl0 MOMCKA MyTed MX pe-
HICHUS

VYMeTh: BBIACTSTH TJIaBHBIEC MPO-
0JieMbl NIPU UCTIOJIHEHUU CBOEH Ipo-
(eccHOHATBHOM IeSITENbHOCTH

[TIK-6 cnoco6HOCTBIO OI-
penensTb W aHAJIM3UPOBATh
npoOJIeMbl, TUNITAHUPOBATh CTpa-
TErnI0 MX pelleHus, OpaTh Ha
ce0si OTBETCTBEHHOCTh 3a pe-
3yJIbTaT JESITeIHbHOCTH
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YMeTb: Ha OCHOBE y4eOHOU JIH-
TEepaTyphbl BBIACIATH TJIABHOE U HC-
[I0JIb30BaTh OTH CBEJICHHS JUISI 00b-
SICHEHUSI PE3yJIbTATOB MPAKTUICCKIX
pabot, 00naaTk HaBBIKAMH MToaAOOpa
W pelieHus 3a7ad JUis TMPOBEICHUS
CEMHUHAPCKKX 3aHATHN

YMeTh: MpaBUIBHO COCTABIISITH
KOHCIICKT JICKIIUH, ONPEIesaTh IJ1aB-
HBIC TIOJIOKEHUSI W3JIOKEHUS Tpe-
MeTa.

I[IK-7 BiagenueM MeToma-
MU 0TOOpa Marepuaia, Mpero-
JlaBaHMsI 1 OCHOBAMH YITpaBJie-
HUS TIPOLIECCOM OOYy4YEeHHsS B
00pa3oBaTeNbHBIX ~ OpPTraHHU3a-
IUSX BBICIIETO 00pa30BaHHUS

3-#1 aTan

Bnaners
HaBBIKa-
MU

Bnamers: cucteMoili HaBBIKOB
WCITOJIH30BaHUS a0CTPAKTHOTO MBIIII-
JIEHUs TIpU pelIeHUU NpodieM, BO3-
HUKAIONIUX MPU BBIOJTHEHUH HCCIIe-
JIOBATEIIbCKUX paboT

Bnaners: HaBbikamMu BbIpaxkaTb
CICIIAaHHBIC BBIBOJBI B JIOCTYITHOMU
JUISl TOHUMaHUs (hopme

OK-1 cnocoGHOCTBIO K a0-
CTPaKTHOMY MBIIIJICHHIO, aHa-
JU3y, CHHTE3Y

Biagers: mpuemamu camopery-
JSIMUA SMOLMOHANBHBIX U (YHKLHO-
HaJIbHBIX COCTOSHHH IIpU BBIIIOJIHC-
HUM TPo(ecCHOHANBHON J1eSTeNbHO-
CTH

Bnaners: TexHosmorusMu opra-
HU3alMM IIpoliecca camMooOpa3oBa-
HUS; MpUEMaMH LENeNolaraius BO
BPEMEHHOW IEpCIEeKTHBE, crocoda-
MU IUIAaHUPOBAHMS, OpraHU3ALNH,
CaMOKOHTPOJISI M CaMOOLEHKH Jes-
TEJIbHOCTH.

OK-3 roroBHOCTBIO K ca-
MOpa3BUTHIO,  caMopealn3a-
U, HCIIOJIB30BAHUIO TBOp‘Ie-
CKOI'0 MOTEHIIHAA

Bnaners: HaBblkamMu paboOThHI C
HayYHbBIMM U  00pa30oBaTeIbHBIMU

MOPTAJIAMH
Brnaners: 0a30BbIMH HaBBIKAMH
IIPUMEHEHUs  CTAHJAPTHOTO  IIPO-

rpaMMHOro olecredyeHus s oopa-
OOTKHM pe3ysIbTaTOB MCCIEIOBAHUN U
NpPECTaBICHNUs UX HAyYHOMY CO00-
IIECTBY

OIIK-2 BnageHueM coBpe-
MEHHBIMA  KOMIIBIOTEPHBIMU
TEXHOJIOTHSIMU TIPU TUTAHUPO-
BaHWU WCCIECIOBAHHUM, TMONIY-
YeHUU U 00paboTKe pe3yibTa-
TOB HAYYHBIX JKCIIEPUMEHTOB,
coope, oOpaboOTKe, XpaHEHHH,
NpEICTaBICHUU U Tepenaye
Hay4yHOU HH(OpMaIu

Braners: HayalbHBIMM HaBBIKa-
MU B hopmynupoBke temaruku HUP
M0 pe3yJibTaTaM MEPBUYHOTO aHAJIM-
3a JUTEPATYpPHBIX JJaHHBIX B BBI-
OpaHHOI 00JIaCTH HCCIEA0BAHUN.

Bnagers: HaBbIKaMU 3KCIEpH-
MEHTAIIbHBIX U TEOPETHUUECKUX padoT
u no teMe HUP marucrepckoi nmc-
cepTaiumn

ITK-1 CIIOCOOHOCTBIO
IIpOBOAUTH HAaYy4YHbIC
UCCIICIOBAHHS o
chopMyTUpPOBaHHOUW TEMATHKE,
CaMOCTOSITEJILHO ~ COCTaBJIATh
TUTaH WCCIICTOBAHUS u
MOJIy4yaTh HOBBIC HAYUYHBIC U
MPUKIIAAHBIC PE3YJIbTAaThI

Bnanets: HaBbiKamMu
MPOBEJICHUSI OKCIIEPUMEHTa H
MeToJaMH 00pabOTKU €ro pe3yJibTa-

[1K-2 Bnanenuem Teopuei
U HaBBIKAMH MPAKTHYECKON
paboTel B M30paHHON 00JacTH

NunuBuny-
aJIbHBIN 1
IPyIIIOBOM
YCTHBIN OII-
poc;
KOJUIOKBUYM;

KOH-
TpoJibHasg pa-
bota
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TOB

XUMHNHU

Bnamers: BmageTh HaBBIKAMU
y4acTusi B MHOTOCTOPOHHEH Hayd-
HOW Oecele, WCMONB3ysS B YCTHOU
peur crenupuIecKyro XUMUYECKYIO
TEPMHHOJIOTHIO

[IK-4 cnocoOGHOCTBIO yua-
CTBOBaThb B HAaYYHBIX JUCKYC-
CUSIX W TIPEICTABIATH IOTY-
YeHHbIE B HCCIIEIOBaHUSIX pe-
3y/lbTaThl B BHJIE OTYETOB U
HAyYHBIX ITyOJIMKANui (CTEH-
JIOBbIE JIOKJa/bl, pedeparsl u
CTaTbl B MEPUOJUYECKON Ha-
YUYHOI1 I1eYaTH)

BrageTp: cnocoOHOCTBIO K OII-
peleNieHUI0 M aHalu3y mpolieM,
BO3HUKAIOUIMX MPU  HCIOJHCHUH
cBOCH MpodecCHOHABHON JIesATeNb-
HOCTH

IIK-6 cnocoOHOCTBIO OIl-
penensTh W aHaJIM3UPOBATH
po0JIeMBbI, TUTAHUPOBATH CTpa-
TETUI0 WX pelieHus, Opate Ha
ce0s OTBETCTBEHHOCTh 3a pe-
3yJIbTaT JACSITEIILHOCTH

Bnaners: HaBblkamMu B OTOOpE
MaTepuaia Juisl IPOBEIECHUs IPAKTH-
YeCKMX 3aHATHH W 1a00paTOPHBIX
paboT 1o pe3yiabTaTaM aHalu3a Ju-

[IK-7 Biagenuem MeToma-
MU O0TOOpa Marepuana, Mperno-
JJaBaHUSI U OCHOBaMH yIpaBJe-
HUS TpOLECCOM OOydeHHs] B

TEPATYPHBIX JaHHBIX. O6pa3OBaTeJ'ILHLIX opraHusa-

IIUSIX BBICIIETO 00pa3oBaHUs

TunoBble KpUTEpHHU BbIBeIeHUSI HUTOTOBOI OLICHKH 32 KOMIIOHEHTbI KOMIIETeHU M NPH
NPOBEACHUH NIPOMEKYTOYHOM aTTECTAllMM B BH/E 3a4eTa

- UHTErpajbHasl OLEHKAa 3a 3HaHWE MO 2-X OaJJIbHOM IIIKaje BBICTABIISIETCS CTYAEHTY I10
pe3yibTaTaM TEKYLIEro U pyoeKHOTo KOHTPOJS B OpMe TEOPETHUYECKUX ONPOCOB, KOJIIOKBUY-
MOB, JOKJIaJIOB, TECTOB U APYTUX KOHTPOJBHBIX MEPOIPHUATHIH, 3allJlaHUPOBAHHBIX B padodyeit
IIPOrpaMMe AUCLHIIINHBL

- MHTEerpaibHasi OIIEHKA 3a YMEHHE 10 2-X OaJJIbHOW IIKaJle BBICTABISAETCS CTYACHTY I10
pe3yibTaTaM TEeKYLIEro U pyOoeKHOT0 KOHTPOJIS B ()OpMe BBINOJIHEHUS MPAKTUYECKHUX 3a/1aHUi,
3aIJIaHUPOBAaHHBIX B pabouell mporpamme TUCHUIUIMHBI;

- HHTErpajibHas OIIEHKA 3a BJaJIeHHE MO 2-X OaNIbHOM IIIKajie BHICTABISAETCS CTYACHTY 110
pe3ysbTaTtaM TEeKYyILIEro U pyOexHOro KOHTPOJIs B (pOpMe BBINOJHEHUS MHAWBUIYaJIbHBIX 3a7a-
HUH, 3alUTHI JJAOOPATOPHBIX pabOT U IPYTUX KOHTPOJIHBIX MEPONIPHUATUH, 3aINIAaHMPOBAHHBIX B
paboyeii nporpaMme JUCIUILINHBI

Buowt camocmoamenwvnoii pabomut:
- U3y4YE€HHE OCHOBHOM M JIOMOJIHUTENIbHOM JIUTEPATYpPhl B LEISIX CaMOIOAIOTOBKH;
- KOHCIIEKTUPOBAHUE MAaTEPUATIOB HAYYHOW M y4eOHOM JTUTEepaTyphl MO YKa3aHUIO Mpernoia-
BaTes;
- pellleHre TECTOB MO0 3a/IaHUIO0 MpernogaBaTens;
- MOATOTOBKA K 3aHSATHUSAM, IPOBOJUMBIM B HHTEPAKTHBHOU (hopMme;
- HamicaHue pedepara 1o 3a/1aHuI0 MpernojaBaTes.

Dopmbl meKyujezo KOHMPOA.
- YCTHBIﬁ OIMpOC HAa NPAKTHUYCCKOM 3aHATHUH,
-KOJUTOKBUYM Ha MPaKTHYECKOM 3aHSATHH.
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QOPMCI pyﬁe.)fcnozo KOHRmMpOJisa — RUCOMEHHAAL KOHMPOJlbHAA pa6oma.

Dopmbl nPOMEIHCYMOUHOU AMMECHMAYUU RO UM O2AM OCE0CHUA OUCYUNTIUHDL — 3a4em.

Texymuil KOHTPOJIb 3HAaHUM, YMEHUI U HABBIKOB JJIS1 OLICHUBAHMSI KOMIIOHEHTOB JIUCLUILIH-
HApHBIX YacTell KOMIIETEHIIMI OCYIIECTBISETCS Ha MPOTSHKEHUH BCEX JEKIIMOHHBIX M Jlabopa-
TOPHBIX 3aHATHH B 3 cemecTtpe. OH MPOBOAUTCS IOCIIE U3YUYECHUS HOBOM TEMBI C LIEIBIO BBIACHE-
HUSI HanOoJIee CIIOKHBIX BOIIPOCOB, CTEIIEHN YCBOCHHUS MH(POPMALIUH, MMOIICPKAHNS BHUMAHUS
CIIYIIAIOIIEH ayIUTOPUH, & TAKKE KaXIBIM CTYACHTOM MHIUBUYAIBHO.

PyGexxHbBIl KOHTPOJIb OCYIIECTBIISACTCA B KOHIIE 1-T0 U 2-T0 MOJyJICH, BBIACISIEMBIX B paM-
KaxX OCBOEHUS JUCHUIUIMHBL. OH I03BOJISIET IPOBEPUTH OT/IEIbHBIE KOMIIETEHIIMM MJIU COBOKYII-
HOCTH B3aHMOCBSI3aHHBIX KOMITETECHITUH.

IIpoMexyTOUHBII KOHTPOJIb OCYLIECTBIIETCS B KOHIIE CEMECTpa W 3aBEpILAET HU3Yy4YEHHE
JUCHUIUIAHBL. [10100HbBII KOHTPOJIF TOMOTAET OLIEHUTH 00JIee KPYIHbIE COBOKYITHOCTH 3HAHUN
U yMEHHH, a Takxke (popMuUpOBaHHE ONMpPEAETCHHBIX OOMIEKYIbTYPHBIX M MPO(ecCHOHATBHBIX
komreTeHIMiH. COBOKYIMHOCTh NMPUOOPETEHHBIX CTYIEHTOM OOIIEKYIbTYPHBIX U Mpodeccuo-
HaJIbHBIX KOMIIETEHIMI OLIEHUBAETCSI BO BPEMSI HTOIOBOI'O KOHTPOJISL.

Pe3ynbTarhl akTHBHOCTH CTYACHTOB OIICHUBAIOTCS MO 2X-0aJUIbHOM IIKae (3a4TeHo / He 3a-
YTEHO) U 3aHOCATCS B KHWXKKY IpenojaBaTesis. OHM yYUTBIBAIOTCS B BUJI€ UHTEIPaJIbHON OLIEH-
KU [IPH MIPOBEICHUU TPOMEKYTOUHOM aTTEeCTAIH.

NuanBuayajJbHbIA ONMPOC MPOBOAMUTCS MOCIE U3YYCHUSI HOBOW TEMBI C II€JIbIO BBISICHE-
HUs HanboJiee CII0KHBIX BOIIPOCOB, CTEIICHU YCBOCHUS HHPOPMAITUH.

I'pynmnoBoii onpoc npoBOIUTCS MOCIIE U3YUEHUSI HOBOM TEMBI C IIEJIbIO BBIICHCHHS HAM-
0oJiee CIOXKHBIX BOIPOCOB, CTEIIEHW YCBOCHHS HH(OPMAIMH, TOJICPKAHUS BHUMAHHS CIY-
HIAIOMICH ayTUTOPHH.

Kos10kBHYM ITPOBOANTCS B KOHIIE CEMecTpa Mmocie nu3ydeHus Bcex TeM. OH OCyIecTs-
JsieTCsl B BUJIe Oece/Ibl MPEToaaBaTelis ¢ KaK/IbIM U3 CTYICHTOB MO0 BCEM BOIIPOCAM JUCIIUTLIH-
HBI.

I[IncpMeHHAast KOHTPOJILHAS PadoTa MPOBOJUTCS TOCIIC U3YyUSHHS pa3jena 2.

Bonpoch! /i1 HHANBHIYAJBHOTO / TPYNIIIOBOT0 ONMPOCA U KOJJIOKBHYMA

Bonpocs! k 3anaTuio 1. M3mepenus u o6padorka uzmepenuil. Teopus ommbok. Yuer
CHUCTEMaTHYECKUX TOTpeIIHOCTel: nonpaBouHble ko3 duimenTsl. CTaTUCTHUECKUN ydeT ciy-
YalHBIX MOrPeMHOCTEN. Jlucnepens U CpeIHss KBaApaTUyecKas MOTrPEeIHOCTh. JloBEpUTENbHBIN
MHTEPBAJl U JOBEpUTENIbHAsA BepoATHOCTh. Kputepuii CteroenTta. Yuer npomaxoB. Metoz no.
MeTo OTHOCUTENBHOTO YKIOHEHUS. Y POBEHb 3HAYMMOCTH.

Bonpoc k 3anaTuio 2. PerpeccuoHHbI aHanu3. OPU3NKO-XUMUYECKUE JECKPUITOPBI U
ux pacuer. KoppensinoHHble COOTHOLIEHUSI B OPraHWYECKOM XMMHM. BakHeWme cooTHOIIe-
HUS M TTOCTYJIAThl: IPUHIUI JIMHEHHOTO COOTHOLIEHUsI CBOOOIHBIX SHEPTHil, mocTynaT XaMMOH-
na, npuHiun [lonsan-CemeHnosa.

Bonpocs! k 3ansaTuio 3. YpaBHeHue ['aMmmMera, €ro JOCTOMHCTBA U HEJJOCTATKU. Y paBHE-
Hue Tadra. B3auMoCBs3b pa3IMUHBIX MIKAT 3aMecTUTENe. YdeT ctepudeckoro rddexra. MHo-
JKECTBEHHBIE KOPPEISALIHUH.

Bonpocsl k 3ausiTuIo 4. MaTemaTH4eCcKni anmapar Mpu MOACIUPOBAHNN KUHETUYECKUX
npoueccoB. KnneTnueckuil aHalin3 CII0KHBIX XUMUYECKUX peakiuii. CKOpOCTh U MEXAHU3M XH-
Mu4eckor peaknnn. Kunetndueckoe ypaBHeHne ero auddepeHnnanbaas 1 UHTerpajibHas popma,
HOPSI0K XUMUYECKOH peakiuu. CloKHbIE IPOIecChl: 00paTuMBble, apajielbHbIe U TOCIe0Ba-
TelbHbIE peakiui. KBa3upaBHOBECHOE M KBAa3MCTAMOHAPHOE MPUOIMIKEHUSI B KHHETHKE CIIOXK-
HBIX peakuuil. JIumutupyromas craaus. Knnetnueckuil aHains cloXHbIX peakuuid. [Ipsmas n
oOpaTHasi KuHeTHueckue 3agadn. [Ipumepsl
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Bonpoch! Kk 3aHATHIO 5. AJIUTHBHBIE MeTOAbl pacyeTa (GU3NKO-XHMMHYECKHX CBOWCTB Op-
FaHUYECKHX MOJIEKY.JI.

[Mpuanun agmutuBHOCTH. Ero mpuMeHeHWe B pasnuvHbIX oOnacTax xumuu. OO00CHOBaHHE
MIPUMEHUMOCTH METO/1a aJAUTUBHOCTH.

Merton agaIUTUBHOCTM TEPMOXMMHUUYECKUX BKIaA0B beHcona. Tepmoxummuyeckas rpyrra.
Tunel HeHTpanbHBIX aTOMOB M JIMraHAoB. [IpuMepsl pocThix pacueToB. HeBaneHTHbIE B3auMO-
NeHCTBUS, UX KiIaccupukanus U ydeT B MeToqe beHcona. Pacuer m300apHOI TEIIOEMKOCTH H
SHTPONUU OPraHUYECKUX COeAMHEHUU. Uuncno cummerpuu. Pacdersl sHTanbnuu oOpa3oBaHUs
JUISL IPOU3BOJIBHOM TEMIIEPATYPHI.

Bonpocsl k 3anaTuio 6. CpaBHUTE/IbHBbIE METOAbI pacyera.

MeTo 1 TOMOJIOTHYECKUX PSI/IOB.

COOTHONICHUST MEXKIY DJHTAIBIUSAMHU OOpPa30BaHUS PA3TUYHBIX TOMOJIOTUYCCKUX PSIOB.
[Ipumepbl MPOCTHIX COOTHOIICHUH. BhIBOA ypaBHEHUI MHOXKECTBEHHON PErpecCMU U KOHKPET-
HbIC IPUMEPHI.

Bonpocs! k 3ansaTHIO 7. MeTon n3oaecMuueckux peakuuil. [lpunuun nogodust B TepMoxu-
MHUUecKux pacuerax. Mzomecmuueckue peakuuu. Peakiuu pasneneHus cBszed U ux (opmaib-
HBeI moa0op. ['omomecmuueckue peakiuu. Benmnunnaa TemmoBoro 3ddexra romoaecMuieckoi
peaKUMU KaKk KpUTepui cTabuian3aluu/aecTabuan3aiy y4acTHUKOB peakiuu. MeTo sl noado-
pa roMoznecMuyeckux peakuuil. OOMeH 3amectutenssMu. MakpouHKpeMeHTUpoBaHue. Peakuun
paznenenus rpyni. I[Ipumepsr.

Bonpocsl k 3ansiTuio 8. MaremMaTn4ecknii annapat KBAaHTOBOM XMMHUM.

OcCHOBBI KBaHTOBOXUMHUYECKOU Teopuu. YpaBHenue lllpeaunrepa 1t aTOMOB U MOJIEKYJI.
Pa3nenenue >eKTPOHHOTO U SIIEPHOTO JABIKEHUN. Anuabatndyeckoe NpuOmmKeHue. DIeKTPOH-
HOE BOJIHOBOE YpaBHEHME. DJIEKTPOHHAs IJIOTHOCTh U €€ M3MEHEHHUS IpU MEPEXo]ie OT pasje-
JICHHBIX aTOMOB K MOJIEKYJI€.

[TocTpoenne npuOINKEHHBIX PELIEHUH 3JIEKTPOHHOTO BOJIHOBOTO YpaBHEHUS! HA OCHOBE Ba-
puanroHHoro npuHuumna. OgHOANEKTpoHHOE Npubamxkenne. OrpaHUYeHHBIH U HEOTPAaHUYCH-
HbI MeTo1bl XapTpu-®oka (camocoriacoannoro nois, CCII). erepmunant Ciatepa. [lons-
THE O 3aKPBITHIX U OTKPBITHIX 000JIOUKAX.

Bonpocs! k 3anstuio 9. Ilpencrasnenne monekynspHbeix opouraneit (MO) B Buae nuHeH-
HOW KoMOuHanmu atoMHbIX opOutaneit (JIKAO). Haubosnee pacripocTpaHeHHbIE TUIIBI Oa3UCOB
ATOMHBIX OpOHTAICH: OpOUTAIH CICHTEPOBCKOTO U TayccoBa TUIA. MUHUMAaIbHBIE U BAJICHTHO-
pacuieruieHHble 6a3zucHbie Habopbl. [lonspuzanuonusie u auddysusie pynkauu. Merog CCII
MO JIKAO.

Bonpocsl k 3anaTuio 10. BerauciautenbHbie METObI KBAHTOBON XHUMUH.

[Tomysmnupuyeckrue MeTo/1bl KBAaHTOBOM XUMUHU. MeTOo/1bl, HCIIOJIB3YIOIINE MTpeHeOpeKeHne
nByXaToMHBIM auddepennmnansapiM nepekpsiBanuem: MNDO, AM1, PM3. Bo3moxHOCTH |
OTrpaHUYEHUS IPUMEHEHUS TIOJTYyIMINPUUECKUX METOA0B KBAHTOBOM XMMUHU.

[IpumeHeHne MOTYyIMIMPUUYECKUX METOAOB K PAaCyeTy pa3IMYHbIX CBONCTB OPraHUYECKUX
MOJIEKYII.

Bonpocs! k 3ansituio 11. KoppenupoBaHHOE IBUKEHUE 3JIEKTPOHOB. YUET SHEPIUM dJIEK-
TpoHHOU Koppensuuu. [ToHsTHE 0 MeTogaX KOHPUIypallMOHHOTO B3aUMOJIEHCTBUS, 00bEAMHEH-
HBIX KiacTepoB. OCHOBHBIE NMOHATUS METOJA TEOPUU BO3MYLIEHMH, Teopus Memnepa-Ilnecce.
CpaBHUTENBHAS XapaKTEPUCTUKA METOJOB yUeTa KOPPEIALUOHHON SHEPTUN.

Teopust QpyHKIIMOHANAa TIIOTHOCTH, OCHOBHBbIE MOHATHUA. Meton Kona-IlIsma. Paznuunsie
BU/JIbI KOPPEISIIMOHHBIX M OOMEHHBIX (PYHKIIMOHANIOB. [ MOpUIHBIE METOIBI.
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Bonpocs! k 3ansiTiio 12. Pacyer cBOMCTB OpraHNYeCKUX MOJIEKYI.

[TonHoe koHuTyparmonHoe B3auMozciicTBue. CoBepIeHHbIM 0a3ucHBIM HaOop. OrpaHu-
YCHHUSI, BEI3BAHHBIC YCIIOKHCHHEM METOJIa pacyeTa.

Kommpomuccubie monxoasl. MeTo U30/1eCMUYECKUX PEaKIHMi B COYETAaHUH CO CIOKHBIM
METOJIOM KBaHTOBOXHMMHYECKOTO pacuera. CemeiictBo MeTogoB CBS u ux oTnenpHbIC MpeacTa-
sutenu: CBS-APNO, CBS-Q3 u ap. CeMeicTBO KOMITIO3UTHBIX MeTom0B Gaussian. Mertox G1.
Ero Henocratku u ux yder B meroge G2. Ymporuienue merosa: npoueaypst G2ZMP2, G2M(RCC)
u apyrue. Meroasr G3 u G4.

Kpurepun oneHky MHAUBHAYAJIbHOI0 H I'PYNIIOBOIr0 ONPOCA:

- «HE 3a4TEHO» BBICTABIISICTCS CTYJCHTY, €CJIM CTYACHT HE UMEET MpeacTaBlIeHus 00 o0cyxae-
MOM BOIIPOCE WJIK UMEET O HEM (pparMeHTapHBIE MTPE/ICTABICHMUS,

- «3a4TEHO» BBICTABIISICTCS CTYICHTY, €CJIU CTYJCHT UMeeT chopMUpOBaHHBIC TIPEICTABICHUS 00
00cyKJ1aeMOM BOIIPOCE, MPU ITOM JOMYCKAIOTCS OTAENIbHbIE MPo0esbl B IpeACTaBiIeHus 00 00-
CY’KIaeMOM BOIIPOCE.

KonTpoasnas padora Ne 1.

Bapuant Nel

1. Jng ciaemyrouux yrieBOJOPOAOB MOCTPOMTE MOJICKYISpHBIN rpad. Beimumure
COOTBETCTBYIOIIME MATPHUIbI CMEXKHOCTH U MATPHUIIBI TOMOJOTUYECKUX PacCTOs-
HUi. OLleHUTE pa3BETBIEHHOCTh CTPYKTYP C UCIOJIb30BAHUEM MHJIEKCOB XOCOMH,
Panguua m Bunepa. Mcxons U3 pacCUuTaHHBIX TONMOJOTHYECKUX MHJIIEKCOB, yKa-
KUTE, KaKOe U3 COeTUHEHHI OyaeT uMeTh O00JbIIyI0 TeMieparypy kunenus. I1o-
yemy? (aToMamMu BOJIOPOJA MPH BBITOJIHEHUU 3aJaHus MpeHeOpeub) Pe3ynbrare
pacuéroB Z, W u iR ohopMuTh B BH/IE TaOIHUIIBL:

Coeannenue w Z iR

2. CpaBHHTE CIOKHOCTb COEAMHEHUN MO JAHHBIM 00 MH(OPMAIIMOHHOW SHTPOMUU
h. Pacuétel h conpoBokmatoTcsi pa3OMEHHEM aTOMOB IO aTOMHBIM THIIaM. YKa-
KUTE OxuaaemMoe unciao curHaioB B cnekrpe 1H SAMP npuBenénnsix coenune-
HUH
(a) ykcycHast KUCIIOTa;
(0) metundopmuar;
(B) TIIMKOJICBBIA allbJICTHI.

3. C ucnonb3oBanueM cootHoueHus [lyankape—Xormda oLeHUTe YUCIO CBs3€EH, KO-
TOpBIe 00pazyeT aToM kejie3a B MoJieKyie GepporieHa.

4. VYxaxwure nonoxenue rpynn CH3 B Monekyne Kcuiomna, KOTOpOMY COOTBETCTBYET
u3oMep ¢ Haubompiie nHPpopMaMoHHON 3HTpornuel. OTBeT 000CHYiTe pacué-
TaMH COOTBETCTBYIOIIUX WH()OPMAIIMOHHBIX HHAEKCOB.
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Korna Gonee pa3BeTBIEHHBIC alTKaHBI XapaKTEPU3YIOTCs 00Jiee BHICOKMMHE 3HaYe-
HUSMU UH(GOPMALMOHHON SHTPONMU 1O CPABHEHHUIO C MEHEE pa3BETBIEHHBIMU
u3oMepaMu (Hampumep, JTMHeHHbIME n3oMepamu)? OTBET 000CHYHTE COOTBETCT-
BYIOIIIMMH pacuéTaMu.

Bapuant Ne2

1.

Jnst cenyronmx yriieBoJAOPOIOB MOCTPONTE MOJICKYJIApHBIN Tpad. Beimummre
COOTBETCTBYIOIIME MATPHUIbI CMEXKHOCTH U MATPHUIBI TOMOJOTHUYECKUX PaCCTOS-
Hui. OLleHUTE pa3BETBIEHHOCTh CTPYKTYP C UCIOJIb30BAHUEM MHJIEKCOB XOCOMH,
Pannuua u Bunepa. Mcxons u3 pacCUUTaHHBIX TOIMOJOTHYECKUX MHAEKCOB, YKa-
KUTE, KaKOe U3 COeTUHEHMI OyaeT uMeTh 00bIIyI0 TeMieparypy kunenus. I1o-
yemy? (aToMamu BOJOPO/IA TIPH BBITIOJHEHUH 3a/IaHUs MpeHeOpeub) Pe3ynbraTe
pacuéroB Z, W u iR ohopMuTh B BHJIE TAOIHIIBL:

Coeannenne w Z iR

2.

CpaBHHUTE CIIOKHOCTh COCJIMHEHHUH MO JaHHBIM 00 MH(DOPMAIMOHHON SHTPOIUU
h. Pacuéter h conpoBomatoTcsi pa3dOMEHHEM aTOMOB IO aTOMHBIM THIIaM. YKa-
JKUTE OXUAaemMoe unciao curHaioB B cnekrpe 1H SAMP npuBenénnsix coeanne-
HUU

(a) aneranpaeru;
(0) aTUIEHOKCHT;
(B) BUHUJIOBBIN CITUPT.

3. C ucnonb3oBanueM cootHoueHus [lyankape—Xomda oleHUTe YUCIOo CBs3€H, KO-
TOpBIe 00pazyeT aToM kelie3a B MoJieKyse GpeppolieHa.

4. Vxaxute nonoxenue rpynn OH B monekyne nuokcubensona CgHi(OH)2, koTo-
pOMY COOTBETCTBYET M30MeEp ¢ HanbobInel nHpoOpMaIMoOHHONW dHTponHei. OT-
BET 000CHYITE pacyéTaMu COOTBETCTBYIOLIMX MH(POPMALIMOHHBIX HHEKCOB.

5. Korpma 6omee pa3BeTBIEHHBIC aTKaHBI XapaKTEPU3YIOTCsl 0oJiee BBICOKUMH 3HAUe-
HUSIMH HWH(OPMAIIMOHHON HTPONHMM 0 CPAaBHEHMIO C MEHEE pa3BETBIEHHBIMHU
u3oMepaMu (Hampumep, JUHEHHbIMH n3oMepamu)? OTBET 000CHYHTE COOTBETCT-
BYIOILIUMH pacuéTamu.

Bapuant Ne3

1. Jlns ciaemyromux yriaeBOAOPOJOB IMOCTPOUTE MOJEKYISIpHBINA Tpad. Bemummre

COOTBETCTBYIOIIME MAaTPHULbI CMEXHOCTH U MAaTPULBI TOMOJOTHYECKUX PacCTOs-
Hull. O1ieHnTe pa3BeTBIEHHOCTh CTPYKTYP C UCIOJIB30BaHUEM UHAEKCOB XOCOWH,
Pannnua n Bunepa. Mcxons U3 pacCYUTaHHBIX TOIOJOTMYECKUX MHJIEKCOB, YKa-

22



KUTE, KaKOe U3 COCTUHEHUI OyJeT MMeTh OOJBIIyI0 TeMieparypy kunenus. I1o-
yemy? (aToMaMu BOJOpOJa TIPH BBITOTHEHUH 3aJaHus MpeHeOpeusb) Pe3ynpTaTe
pacuéroB Z, W u iR ohopMuTh B BH/IE TaOJIHUIIBL:

CoenuHeHue w Z ir

2.

CpaBHHUTE CIIOKHOCTh COCIMHEHHH 10 JaHHBIM 00 WH()OPMAIMOHHON SHTPOIUU
h. Pacuérel h compoBoknaroTcsi pa30ueHHEM aTOMOB T10 aTOMHBIM THIIaM. YKa-
JKUTE OXXuaaeMoe yucio curHaioB B cnekrpe 1H SAMP npuBenéHHbIX coenuHe-
HUHU

(a) metundopmuar;
(6) st opmuar;
(B) #-ipormipopmuat

3.

4.

C ucnonp3oBanueM cootHoreHus [lyankape—Xorda OmeHnTe Yrciio CBA3eH, Ko-
TOpbIC 00pa3yeT aToM ejie3a B MoJieKyJie (hepporicHa.

VYxaxwure nojoxenue rpynn OH B monekyne mguokcubensona CeHi(OH),, koTO-
pPOMY COOTBETCTBYET M30MEp C HauOOJbIIcH HHPOPMAIIMOHHOW dHTporHei. OT-
BEeT 000CHYHTE pacyéTaMu COOTBETCTBYIOIINX HH(POPMAIIMOHHBIX HHICKCOB.
Korma 6osiee pa3BeTBIEHHbBIC ajKaHbI XapaKTEPU3YIOTCs 00Jice BHICOKUMH 3HaYe-
HUSIME UH()OPMAIIMOHHON SHTPONUH MO CPABHEHHUIO C MEHEE Pa3BETBIEHHBIMHU
u3oMepamu (Hampumep, JIHHEHHBIMU n3oMepamu)? OTBET 00OCHYHTE COOTBETCT-
BYIOIIIUMU pacy€TaMH.

Bapuant Ne4

1.

s caenyronux yrieBoJOpOAOB MOCTPOMTE MOJIEKYISPHBIN rpad. Beimumure
COOTBETCTBYIOIIME MATPHUIBl CMEKHOCTH M MAaTPHUIBl TOMOJOTUYECKUX PaCCTOS-
Hul. OLIeHUTE pa3BETBIEHHOCTH CTPYKTYP C UCIOJIb30BAHUEM MHJIEKCOB XOCOMH,
Pannuua n Bunepa. Mcxoast U3 pacCUMTaHHBIX TONOJIOTMYECKUX MHEKCOB, yKa-
KUTE, KaKOe U3 COeTUHEHUH OyaeT uMeTh 00bIIyI0 TeMieparypy kunenus. I1o-
yeMy? (aToMaMM BOJIOpPOJia TP BBIIOJHEHUH 3a/laHus NpeHeOpeub) Pe3ynbpTarsl
pacuétoB Z, W u iR opopMuTh B BHJIE TAOIHUIIBL:

Coeaqnnenue w Z ir
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2.

(a) MmeraHom;
(0) aTanoIxI;

CpaBHHUTE CIIOKHOCTh COCIMHEHHUH MO JaHHBIM 00 MH(DOPMAITMOHHOHN PHTPOIUU
h. Pacuérel h compoBoxnaroTcsi pa30ueHHEM aTOMOB 110 aTOMHBIM THUIIaM. YKa-
JKUTE OXkuaaeMoe yucio curHaiioB B cnekrpe 1H SAMP npuBenéuubix coenuHe-
HUH

(B) H-TIpOTIaHO

3.

4.

C ucnonn3oBanuem cooTHomeHus [Tyankape—Xormda omeHnTe Yuciio CBs3eH, Ko-
TOpbIe 00pazyeT aToM XpoMa B MOJIEKYJle JTUOESH30IXpoMa.

VYxaxwure nojoxenue rpynn OH B monekyne muokcubensona CgHi(OH),, koTo-
POMY COOTBETCTBYET M30MEp C HauOoJbIe WHPOPMAIIMOHHON SHTporuen. OT-
BeT 00OCHYHTE pacuéTaMu COOTBETCTBYIOIIUX MHPOPMAITUOHHBIX HHICKCOB.
Korna Gosnee pa3BeTBNEHHBIE allKaHbl XapaKTePU3YIOTCs 00Jiee BHICOKMMHU 3HaYe-
HUSMU WH(OPMAIMOHHON YHTPONHH 10 CPABHCHHUIO C MECHEE Pa3BETBIICHHBIMH
nu3oMepaMu (Hampumep, JUHEHHbIMH n3oMepamu)? OTBET 000CHYHTE COOTBETCT-
BYIOIIIUMU pacy€ETaMH.

Bapuant NeS

1.

Jis cnenyronmx yrieBoJIOpOAOB MOCTPOMTE MOJIEKYISPHBIN rpad. Beimummure
COOTBETCTBYIOIINE MATPHUIbI CMEKHOCTH U MATPHUIIBI TOMOJOTUYECKUX PaCCTOs-
HUl. OLleHUTE pa3BETBIEHHOCTh CTPYKTYpP C UCIOJIb30BAHUEM MHJIEKCOB XOCOMH,
Panguua m Bunepa. Mcxons U3 pacCUuTaHHBIX TONMOJOTHYECKUX MHJIIEKCOB, yKa-
KUTE, KaKOe U3 COeTUHEHHI OyaeT uMeTh O00JbIIyI0 TeMieparypy kunenus. I1o-
yemy? (aTomMaMH BOJIOpPOJA IPH BBIOJIHEHUU 3aJaHUsl NTpeHeOpeub) Pe3ynbTarsl
pacuéroB Z, W u iR ohopMuTh B BH/IE TaOIHUIIBL:

Coennnenne w Z ir

2.

(a) meTanom;
(6) aTanom;

CpaBHUTE CIOXKHOCTh COCTMHEHUN MO NaHHBIM 00 MH(POPMAIIMOHHON IHTPOIUH
h. Pacuéter h conpoBomatoTcsi pa3OMEHHEM aTOMOB IO aTOMHBIM THIIaM. YKa-
KUTE OxuaaemMoe unciao curHaioB B cnekrpe 1H AMP npuBenénnsix coenune-
HUU

(B) H-TIpOTIAHOI

3.

4.

C ucnonb3oBanuem cooTHoueHus [lyankape—Xormnda onieHUTe YUCIIO CBA3EH, KO-
TOpbIE 00pazyeT aTOM XpoMa B MOJIEKYJe AUOSH30IXpOoMa.

VYxaxwure nojoxenne rpynn OH B monekyne auokcubensona CgHz(OH)s3, koTo-
pPOMY COOTBETCTBYET M30Mep ¢ Hauboibied MHPOpMaIMOHHON HTpornuei. OT-
BeT 00OCHYITE pacuéTaMy COOTBETCTBYIOIINUX MH(POPMAIIMOHHBIX HHIEKCOB.
Korna Gosnee pa3BeTBIEHHBIE alIKaHbl XapaKTEPU3YIOTCs 00Jiee BBICOKMMHU 3HaYe-
HUSMH WH(OPMAIIMOHHON SHTPONHMM IO CPABHEHUIO C MEHEE Pa3BETBIEHHBIMU
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u3oMepaMu (Hampumep, TUHEWHbIME n3oMepamu)? OTBET 000CHYHTE COOTBETCT-
BYIOIIIMMU PACUYETAMMU.

Bapuant Ne6

1.

Jis crnepyromux yriaeBoJopOJOB MOCTPOUTE MOJICKYJISIpHBIN rpad. Beimummre
COOTBETCTBYIOIIIME MATPHUILBI CMEKHOCTH M MAaTPULBI TOIOJOTUYECKUX PACCTOS-
Hull. OLleHUTe pa3BEeTBIEHHOCTh CTPYKTYP € UCIOJIb30BaHUEM UHAEKCOB XOCOWH,
Pannuua n Bunepa. Mcxoast U3 pacCUMTaHHBIX TONOJIOTMYECKUX MHJIEKCOB, yKa-
KHUTE, KAKOe U3 COSAMHEHHH OyneT uMeTh OOMNbIIyIo Temreparypy kumneHus. Ilo-
yeMmy? (aToMaMM BOJOPOJA IPU BBINOJHEHUU 33JaHus npeHeOpeus) Pe3ynbraTs
pacuéroB Z, W u iR ohopMuTh B BH/Ie TaOJIHUIIBL:

CoenuHeHue w Z ir

(a) HCNO;
(6) HNCO;
B) HOCN

CpaBHHTE CIIO)KHOCTH COCJMHEHUH 1O JaHHBIM 00 MH(OPMAIIMOHHON IHTPOIHH
h. Pacuérel h compoBoxaarTcsi pa3dueHHeM aTOMOB [0 aTOMHBIM THIAM. YKa-
KUTE oXkuaaemoe uucio curHanoB B cnektpe 1H SIMP npuBenénnsix coenune-
HUHI

C ucnonn3oBanuem cooTHomeHus [Tyankape—Xormda omeHuTe YUCIO CBA3EH, KO-
TOpbIE 00pa3yeT aToM XpoMa B MOJIEKYJle JTUOEH30IXpoma.

VYxaxute nojoxenue rpynn OH B mosekyne anokcudensona CgHz(OH)s, koTo-
pOMY COOTBETCTBYET M30MEp ¢ HaubOoJbInel nHbOpMaAIMOHHONW SHTponHei. OT-
BET 00OCHYITE pacuéTaMy COOTBETCTBYIOIIUX MH(POPMAITHOHHBIX HHICKCOB.
Korna Gostee pa3BeTBIEHHBIC aJTKAHBI XapaKTEPU3YIOTCs 00JIee BEICOKHMMHE 3HAYe-
HUSMU WH(GOPMALMOHHON PHTPOMHU MO CPABHEHHIO C MEHEE Pa3BETBIEHHBIMU
n3oMepaMu (Hampumep, TUHEHHBIME n3oMepamu)? OTBET 00OCHYHTE COOTBETCT-
BYIOIIMMH pacuéTaMu.

Bapuant Ne7

1.

s caenyromux yrieBoJOpOAOB MOCTPOMTE MOJIEKYISIpHBIN rpad. Beimumure
COOTBETCTBYIOIIME MATPHUIBI CMEKHOCTH M MAaTPHUILBI TOMOJOTUYECKUX PaCCTOS-
HUM. OLEHUTE Pa3BETBIEHHOCTh CTPYKTYP C UCIOJIB30BAHUEM MHJIEKCOB XOCOWH,
Pangnua n Bunepa. Mcxons U3 paccYMTaHHBIX TOMOJIOIMYECKUX MHIEKCOB, yKa-
KUTE, KaKOe U3 COeTUHEHUI OyaeT uMeTh 00bIIyI0 TeMieparypy kunenus. I1o-
yeMy? (aToMaMu BOJIOpOJia NP BBHIOJHEHUH 3a/laHus NpeHeOpeub) Pe3ynbraThl
pacuéroB Z, W u iR ohopMuTh B BH/IE TaOIHUIIBL:

| Coenunenne | W | z | iR |
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2.

CpaBHHUTE CIIOKHOCTh COCIMHEHHUH MO JaHHBIM 00 MH(DOPMAITMOHHON IHTPOIUU
h. Pacuérel h compoBoknaroTcst pa30ueHHEM aTOMOB 110 aTOMHBIM THUIIaM. YKa-
JKUTE OXKuaaeMoe yucio curHaiioB B cnekrpe 1H SAMP npuBenéHHbIx coenuHe-
HUHU

(a) Terpasmpan C4Hy;
(6) Ky6aH CgHg;
(B) mpuzman CgHs.

3.

4.

C ucnonp3oBanueM cootHoeHus [lyankape—Xorda OmeHnTe YrciIo CBA3EH, KO-
TOpbIC 00pa3yeT aToM XpoMa B MOJIEKYJIe THOEH30IXpoMa.

VYxaxwure nojoxenue rpynn OH B monekyne mpuokcubensona CeHo(OH),, koto-
pPOMY COOTBETCTBYET M30MEp C HauOOJbIIeH HHPOPMAIIMOHHOW dHTporHei. OT-
BEeT 000CHYITE pacyéTaMu COOTBETCTBYIOIINX HH(POPMAIIMOHHBIX HHICKCOB.
Korma 6osee pa3BeTBIEHHbBIC aKaHbI XapaKTEPU3YIOTCs 00Jice BHICOKUMH 3HAYe-
HUSIMH UH()OPMAIIMOHHON SHTPONUH MO CPABHEHHUIO C MEHEE Pa3BETBIEHHBIMHU
u3oMepamu (Hampumep, JIHHEHHBIMU n3oMepamu)? OTBET 00OCHYHTE COOTBETCT-
BYIOIIIUMU pacy€TaMH.

Bapunant Ne8

1.

Jis creyrommx yrieBoJOpOIOB MOCTPONUTE MOJICKYJSIpHBIA rpad. Beimummre
COOTBETCTBYIOIIME MATPHUILbl CMEKHOCTH M MAaTPULBI TOIOJOTUYECKUX PACCTOS-
Hul. O1ieHuTe pa3BeTBIEHHOCTh CTPYKTYP C UCIOJIB30BaHUEM UHAEKCOB XOCOWH,
Pannuua u Bunepa. Mcxoast U3 pacCUMTaHHBIX TONOJIOTMYECKUX MHJIEKCOB, yKa-
JKUTE, KaKoe U3 COeqUHEHU OyneT uMeTh OObIIyt0 TeMiiepaTypy kunenus. [lo-
yeMy? (aToMaMM BOJIOpOJia TMPHU BBIOJHEHUH 3a/laHUs NpeHeOpeub) Pe3ynpTars
pacuétoB Z, W u iR opopMuTh B BHJIE TaOJIUIIBL:

Coennnenue w Z iR
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2.

(a) 6ensBasieH;
(6) 6en3oun;

(B) hynbBeH.
3.

4.

CpaBHHTE CIOXHOCTb COCJMHEHUH MO JaHHBIM 00 MH(OPMAIIMOHHON SHTPOIHH
h. Pacuérer h compoBoxnaroTcsi pa3dueHneM aTOMOB 10 aTOMHBIM THIIAM. YKa-
KUTE oxkuaaemoe uucio curHanoB B cnektpe 1H SAMP npuBenénnsix coenune-
HUHI

C ucnonp3oBanueM cooTHomreHus [lyankape—Xomda oleHuTe Yuciio CBs3ei, Ko-
TOpbIE 00pa3yeT aTOM XpOMa B MOJIEKYJIe JUOEH30IXpoMma.

Vxaxure nonoxenue rpynn OH B mosekyine auokcubensona CeHy(OH),, koto-
pPOMY COOTBETCTBYET M30MEp C HAMOOIbIIEH WHPOPMAIIMOHHON 3HTponuel. OT-
BeT 00OCHYITE pacuéTaMy COOTBETCTBYIOIIUX MH(POPMAIIHOHHBIX HHICKCOB.
Korna 6onee pa3BeTBIEHHBIE AKaHBI XapaKTEPU3YyIOTCsl 0oJiee BHICOKMMH 3Haue-
HUSMU UH(GOPMALMOHHON PHTPONMU 0 CPABHEHUIO C MEHEE Pa3BETBIEHHBIMU
n3oMepaMu (HampuMmep, THHEHHbIME n3oMepamu)? OTBET 000CHYHTE COOTBETCT-
BYIOIIIMMH pacuéTaMu.

Bapuant Ne9

1.

Jis cnenyronmx yrieBoJIOpOAOB MOCTPOMTE MOJIEKYISPHBIN rpad. Beimummure
COOTBETCTBYIOIINE MATPHUIbI CMEKHOCTH U MATPHUIIBI TOMOJOTUYECKUX PaCCTOs-
HUi. OLlEHUTE pa3BETBIEHHOCTh CTPYKTYP C UCIOJIB30BAHUEM MHJIEKCOB XOCOMH,
Panguua m Bunepa. Mcxons U3 pacCUuTaHHBIX TONMOJOTHYECKUX MHJIIEKCOB, yKa-
KUTE, KaKOe U3 COeTUHEHHI OyaeT uMeTh O00JbIIyI0 TeMieparypy kunenus. I1o-
yemy? (aTomMaMu BOJIOpOJA IPH BBINOJIHEHUH 3a7aHMsl IpeHeOpeub) Pe3ynbratel
pacuéroB Z, W u iR ohopMuTh B BH/I€ TaOIUIIBL:

Coeannenne w Z ir

2.

(a) 6en3BasieH;
(6) 6en3ou;

(B) hynbBeH.
3.

CpaBHUTE CJIOKHOCTh COETMHEHUI MO JaHHBIM 00 MH(POPMAIMOHHOIN 3HTPONUU
h. Pacuérsl h compoBoxnaroTcst pa3dueHHeM aTOMOB 10 aTOMHBIM THIIaM. YKa-
JKUTE OXuaaemMoe dnciao curHasioB B cnekrpe 1H SAMP npuBenénnsix coennne-
HUU

C ucnonn3oBanuem cooTHomieHus [Tyankape—Xormda omeHuTe YUCIo CBA3EH, KO-
TOpBIe 00pa3zyeT aToM kelie3a B MoJieKyse depporieHa?
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VYxkaxure nonoxenue rpynn CHz B MoJiekyine KCuiiona, KOTOpOMY COOTBETCTBYET
nu30Mep ¢ HauOoublel HHPOPMAIMOHHON HTponuei. OTBET 000CHYyHTE pacué-
TaMH COOTBETCTBYIOIIMX WH(OPMAIIMOHHBIX UH/IEKCOB.

Korna Gosnee pa3BeTBNEHHBIC allKaHbl XapaKTEPU3YIOTCs 0oJiee BHICOKMMH 3Haye-
HUSMH WH(OPMAIIMOHHON SHTPONHH IO CPABHEHUIO C MEHEE Pa3BETBIEHHBIMH
nu3oMepaMu (Hampumep, JUHEHHbIMH n3oMepamu)? OTBET 000CHYHTE COOTBETCT-
BYIOILIMMHU pac4€TamH.

Bapuant Nel0

1.

Jns cnenyronmx yrieBoJAOPOIOB MOCTPONTE MOJICKYJApHBIN Tpad. Beimummure
COOTBETCTBYIOIINE MATPHUIbI CMEXKHOCTH U MATPHULBI TOMOJOTHUYECKUX PaCcCTOS-
Hui. OLeHUTE pa3BETBIEHHOCTh CTPYKTYP C UCIOJIb30BAHUEM MHJIEKCOB XOCOMH,
Pannuua u Bunepa. Mcxons u3 pacCUUTaHHBIX TOIMOJOTHYECKUX HWHJIIEKCOB, yKa-
KUTE, KaKoe U3 COeTUHEHMI OyaeT uMeTh 00JbIIyI0 TeMiiepaTypy kumnenus. [1o-
yemy? (aTomMamu BOJOPOJA TIPH BBITIOJHEHUH 3a/1aHUs MpeHeOpeusb) Pe3ynbraTe
pacuéroB Z, W u iR ohopMuTh B BH/IC TaOIHUIIBL:

Coennnenne w Z iR

CpaBHUTE CJI0KHOCTh COEIMHEHUHN IO JJaHHBIM 00 MH(POPMALMOHHON 3HTPONUHU
h. Pacuérel h compoBoxaarTcsi pa3dueHHeM aTOMOB [0 aTOMHBIM THIAM. YKa-
KUTE oxkuaaemoe uucio curHanoB B cnektpe 1H SAMP npusenénnsix coemune-
HUU

(a) MaJIeNHOBBIN aHTUAPUT;

(6) dypan;

(B) aIyKT MajeMHOBOTO aHTHApUIa U GpypaHa (mpoaykt uinbca-Anbaepa).

3.

4.

C ucnonbs3zoBanueM cooTHouieHus [lyankape—Xomnda onenure 4uciao cBa3ei, Ko-
TOpbIe 00pa3zyeT aToM kelie3a B MoJieKyse depporieHa?

VYxaxure nonoxenue rpynn CHjz B Mosiekyine kcuiiona, KOTOpPOMY COOTBETCTBYET
u3oMep ¢ Haubomplie MHPopMaIMOHHON 3HTponueld. OTBeT 000CHYITE pacué-
TaMH COOTBETCTBYIOIMX WH(OPMAIIMOHHBIX UH/IEKCOB.

Korna 6onee pa3BeTBIEHHBIE AKaHBI XapaKTEPU3YIOTCsl 0oJiee BBICOKMMH 3HAaUe-
HUSMHM HWH(OPMAIIMOHHON SHTPONHMM IO CPAaBHEHUIO C MEHEE Pa3BETBIEHHBIMU
n3oMepaMu (Hampumep, JMHEHHbIMH n3oMepaMmu)? OTBET 000CHYHTE COOTBETCT-
BYIOILIUMH pacuéTaMu.

Kpurepun onieHkn KOHTPOJILHOMH padoThI:

- «HE 3aUTEHO» BBICTABIISIETCS CTYACHTY, €CIIU CTYJCHT BBIIIOJHUII KaXK10€ U3 3a/1a-
Hult Ha 70% U HUXKE,;

- «324TE€HO» BBICTABIISIETCS CTYJEHTY, €CJIM CTYJEHT BBIMOJIHUI KaX/10€ U3 3a1aHUl
Kak MMHUMYM Ha 70% u BbILIE.
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5. YueOHO-MeTOAUYeCKOe U HHPOPMANIMOHHOE O0ecTiedeHne TN CHUILTUHBI
5.1. [lepeyeHb OCHOBHOM M JONOJHUTEIbHON YUeOHO JIUTEpaTypPbl, HEOOXOAUMOM IS
OCBOEHHUS TUCUMILINHBI
OcHoBHas JuTepartypa:

. Bepmmaun, B.M. Ananutudeckas xumus [ DIeKTpoHHBIA pecypc] : yuebnuk / B.I. Bep-
muHuH, 1.B. Bracosa, 1.A. Hukudoposa. — Dnekrpon. nan. — Cankr-IlerepOypr
: Jlanp, 2017. — 428 ¢. — Pexwum goctyma: https://e.lanbook.com/book/97670. —
3arii. ¢ ’KpaHa.

. BockobGoitnukoB, 10.E. Perpeccuonnsiii ananu3 aanusix B nakere MATHCAD [Dnek-
TpOHHBIN pecypce] : yueoHoe mocooue / FO.E. BockoOOMHHKOB. — DJIEKTPOH. TaH. —
Cankr-Ilerepoypr : Jlamp, 2011. — 224 c¢. — Pexum nocryma:
https://e.lanbook.com/book/666. — 3ari1. ¢ sxpaHa.

. bynanos, B.B. Xumnueckas kuHeTnka [ DIeKTpoHHBIN pecypc] : yuebHoe mocodue / B.B.
bynanos, T.H. JlomoBa, B.B. Peiokun. — Dnexrpon. man. — Cankt-IlerepOypr :
Jlanb, 2014. — 288 c¢. — Pexum mocryma: https://e.lanbook.com/book/42196. —
3arii. ¢ ’KpaHa.

. KonmakoBa, H.A. COopHUK 3a7a4 TI0O XUMHUYECKONW KHWHETUKE [DIIEKTPOHHBIN pecypc] :
yuebHoe nocobue / H.A. Konnakosa, C.B. Pomanenko, B.A. KonmnakoB. — 3nek-
tpoH. naH. — Cankr-IlerepOypr : Jlanp, 2018. — 280 c¢. — Pexum pocryma:
https://e.lanbook.com/book/105991. — 3ari. ¢ skpaHa.

. boposnes, 11.B. Opranuueckas XuMHsi: TEpPMUHBI U OCHOBHBIE PEAKIUH [ DJIEKTPOHHBIH
pecypc] : yuebnoe nocodue / .B. boposies. — Dnektpon. nan. — Mocksa : M3aa-
tenbeTBo "Jlaboparopust 3Hanuit", 2015. — 362 c. — Pexum nocryna:
https://e.lanbook.com/book/70742. — 3ar1. ¢ skpaHa.

. PeyroB, O.A. Oprannyeckas xumusi. B 4 4. Yacte 1 [DnekTpoHHEIH pecypce] : yueOHUK /
O.A. Peyros, A.JI. Kypu, K.II. Bytun. — DnekrpoH. nan. — Mocksa : M3naTenser-
Bo '"Jlabopatopuss 3Hanmit", 2017. — 570 c¢. — Pexum pocryna:
https://e.lanbook.com/book/94167. — 3aru. ¢ sxkpana. bapanosckuii, B.1. KBantoBas
MEXaHHKa M KBaHTOBas XMMHs [DiekTpoHHbIi pecypc] / B.M. BapaHoBckuii. —
OnektpoH. gaH. — Caunkr-IlerepOypr : Jlanb, 2017. — 428 c. — Pexum poctyma:
https://e.lanbook.com/book/92941. — 3ar. ¢ 3kpaHa.

. Maiiep U., 36panHble I11aBbl KBAHTOBOW XMMMUU: JOKA3aTENbCTBA TEOPEM U BBIBOJ (Op-
MyJ [DIeKTpoHHBIN pecypce] : yuebHoe mocobue / Maiiep U. ; mox pen. A. JI. Uyr-
peeBa ; nep. ¢ aura. M. b. /lapxosckoro, A. M. TokmaueBa. — DJIEKTPOH. JaH. —
Mocksa : U3natensctBo "Jlabopatopus 3nanuit", 2017. — 387 ¢. — Pexum mocrty-
na: https://e.lanbook.com/book/94102. — 3aru. ¢ 3kpaHa.

. Hemumosuy, B.Il. MatemaTudyeckue OCHOBBI KBAaHTOBOM MEXaHUKU [DJIEKTPOHHBIN pe-
cypc] : yuebnoe mocobme / B.II. JlemumoBuu. — OnekTpoH. naH. — CaHKT-
[lerep6ypr :  Jlamp, 2005. — 200 c. — Pexum  pocryna:
https://e.lanbook.com/book/604. — 3aru. ¢ 3xpaHa.

. Kpamennnun B.M. KBaHTOBasi XuMus U KBaHTOBasi MEXaHWKa B MPUMEHEHUU K 3a/1a4aM
[Onextponnslii pecype] / B.M. Kpamenunun ; E.I'. I'azenayp ; JI.B. Ky3pmuna .—
Kemeposo : KemepoBckuii rocynapcTBeHHbIN yHUBEpCHTET, 2012 .— 56 ¢. — Pexum
JI0CTyMa: http://ecatalog.bashlib.ru/cgi-
bin/zgate.exe?present+1160+default+9+1+F+1.2.840.10003.5.102+rus;
‘http://biblioclub.ru/index.php?page=book&id=232678>.

JlonoTHUTeIbHAS JTUTEPaTypa:

10.KBaHTOBOXMMHYECKOE MOJICITHPOBAHNE OPTaHUIECKUX MOJIEKYI M peakiuii. Beroop mpu-
OnmxeHus. [DaeKTpoHHBIA pecypc]: yueb. mocobue / N.B. Bakynun [u ap.]; bam-
KUPCKUN TrocynapcTBeHHbIN yHuBepcuter. — ¥Yda: PULl baml'V, 2015. — Dnek-
TPOH. BepcHsl mey. myOaukanuu. — JlocTyn BO3MOXeH yepe3 DIEKTPOHHYI0 O01Oiamo-
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TEKy baml'V. —
<URL:https://elib.bashedu.ru/dl/read/VVakulin_Latypova_Talipov_Kvantovohimiches
koe modelirovanie_up_2015.pdf>.

11.Epemun, B.B. OcHoBbl (usnueckort xumuu. Teopus. B 2 4 [DnekTpoHHBIN pecypc] :
yuebnoe nocobue / B.B. Epemun, C.1. Kapros, N.A. Ycnenckas, H.E. Ky3pmenxko.
— DnekTpoH. naH. — Mocksa : U3narensctBo "JIaboparopus 3nanmit", 2015. — 589
c. — Pexxum mocryma: https://e.lanbook.com/book/84118. — 3arm. ¢ sxpana.

12.PeyroB, O.A. Oprannueckast xumus. B 4 4. Yacts 1 [DnekTpoHHBIN pecypc] : yueOHUK /
O.A. Peyros, A.JI. Kypu, K.I1. Bytun. — Dnekrpon. nan. — Mocksa : M3naTenbcr-
Bo '"Jlaboparopuss 3manmii", 2017. — 570 c¢. — Pexum gocryma:
https://e.lanbook.com/book/94167. — 3ar. ¢ skpaHa.

13.10poBckas, M.A. OCHOBBI OPraHMYECKONW XUMUHU [ DIEKTPOHHBIN pecypc] : yueOHoe 1mo-
cobue / M.A. FOposckasi, A.B. Kypkun. — DnextpoH. naH. — Mocksa : 3narens-
ctBo "Jlaboparopwus 3nanuii", 2015. — 239 ¢. — Pexum gocrymna:
https://e.lanbook.com/book/66365. — 3ar. ¢ sxpana.

14.Cun, T. 3aHumarenbHas CTaTUCTHKA. PerpeccnonHbIi aHamu3. MaHra [ DJIeKTpOHHBIN pe-
cypc] / T. Cun. — DnekrpoH. nan. — Mocksa : IMK Ilpecc, 2014. — 214 ¢. — Pe-
»uM noctyna: https://e.lanbook.com/book/90123. — 3aru. ¢ skpaHa.

15.}0.1. Bpoackuii. Jlekuun no MaTeMaTH4eCKOMY U UMUTAIMOHHOMY MOJIEIUPOBAHUIO
Mocksa ; bepnun : lupext-Meaua, 2015. 240 c. Pexxum nocrymna:
http://biblioclub.ru/index.php?page=book_red&id=429702&sr=1.

16.1Hupenscon, B.I'. KBantoBas xumus. Monekymbl, MOJEKYIIPHbIE CUCTEMBI U TBEP/IbIC
Tena [ DNeKTpOHHBIHA pecypc] : yuebroe nocodue / B.I'. L{lupenbcon. — DIIeKTpoH.
naH. — Mocksa : M3gatensctBo "Jlabopartopus 3Hanuit", 2017. — 522 ¢. — Pexum
nocryma: https://e.lanbook.com/book/94104. — 3ari. ¢ skpaHa.

5.2. [lepeyennb pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKANMOHHOM ceTu « AHTEepHET»
U MPOrPaMMHOI0 odecneyeHnsi, HeOOXOAMMBIX IJIs OCBOEHUSI U CHUIIIMHBI

VYHuBepcuter obecriedeH HEOOXOAMMBIM KOMILJIEKTOM JIMIIEH3MOHHOTO IPOTrPaMMHOIO

obecrieueHust TUCIUIUIAH (MOTYIei ).

1. DnekrponHnas 6bubnnoreunas cucrema «I3b baml Vy - https://elib.bashedu.ru/

2. DOnexkTpoHHas OuOIMOTEYHas cUCTeMa «YHHUBEpPCUTETCKas OUOIMOTEKa OHJIAWH» -
https://biblioclub.ru/

3. DnekTpoHHas OMOIMOTEYHAs CHCTeMa u3aTeascTBa «Jlanby - hitps://e.lanbook.com/

4. DrexTpoHHBIN KaTaior bubnaunorekn baml'V - http://www.bashlib.ru/catalogi/

5. YHuBepcanbHas ba3bl nanneix EastView (1ocTym K 3JIeKTPOHHBIM HAayYHBIM JKypHalaMm) -
https://dlib.eastview.com/browse

6. Hayunas snextponHas 6ubnnoreka - elibrary.ru (1ocTyn K 37€KTPOHHBIM Hay4HBIM KYp-
nanam) - https://elibrary.ru/projects/subscription/rus_titles_open.asp

7. Windows 8 Russian. Windows Professional 8 Russian Upgrade. Jorosop Ne 104 or
17.06.2013 r. JIunensuu 6eccpoynbie

8. Microsoft Office Standard 2013 Russian. [{orosop Ne 114 ot 12.11.2014 r. Jlunensuu
OeccpouHbIe

9. Kaspersky Endpoint Security mist Ousneca - Ctannaptasiit. JJoroBop Ne31806820398 ot
17.09.2018 r. Cpoxk nelictBus nuueHsuu 1o 25.09.2019

10. Linux OpenSUSE 12.3 (x84_64) GNU General Public License.

6. MaTrepuaJibHO-TeXHHYecKasi 0a3a, HeoOXoAUMAasi /Ul OCYIIeCTBJIeHHsI o0pa3oBa-
TeJIbHOI'0 Npouecca mo JUCHHUILINHE

HammMenoBanme crierma- Bun 3angrwuit HawnmenoBanue
JIN3UPOBAHHBIX ayJAUTO- o0opyioBaHus,
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puii, KaOMHETOB, J1abo- MIPOTPaMMHOTO
paropwii obecrnieueHus
1. yueOHas ayauTopusi Aynuropus Ne 405 1. Windows 8
AN TPOBeJeHHUSl 3aHATHI Vuebnast Mebenb, yaeOHO-HATIIAAHBIE mocoOus, noc- | Russian.  Windows

JIGKIMOHHOI'0 THIIA: ayANUTO-
pust Ne 405 (xumdax koprryc),
aymuropuss Ne311 (xumcaxk
Kopmryc), aymutopus Ne 310
(xuMdak KOpITyC), ayauTOpHst
Ne 305 (xumoak kopiryc)

2. yuyeOHbBIE ayIUTOPUU
A MpOBedeHHUs] 3aHSTHIA
CeMHHAPCKOT0 THNA: aylu-
Topust Ne 405 (xumbak kop-
myc), ayautopus  Ne311
(xumdak KopIyc), ayauTopHs
Ne 310 (xumpak xopryc),
aymuropus Ne 305 (xumpak
Koprryc), aymutopus Ne 001
(xumax xopmyc), ayauTopus
Ne 002 (xumdak xopmyc),
ayautopust Ne 006 (xumdak
kopmyc), ayautopus Ne 007
(xuMmax xoprmyc), ayauTopus
Ne 008 (xumak xkoprmyc)

3. yueOHas ayauTopus
A TPOBeJAeHUs TPYyNIo-
BBIX M MHIMBHAYAJIbHBIX
KOHCYJIbTALMNA:  ayquTOpHs
Ne 405 (xumdak xopmyc),
aymuropuss Ne311 (xumcpaxk
Kopriryc), aymutopus Ne 310
(xumax xopryc), ayauTopus
Ne 305 (xumpak Kopryc),
ayautopust Ne 001 (xumdak
Koprryc), aymutopus Ne 002
(xuMmax xoprmyc), ayauTopus
Ne 006 (xumpak Kopryc),
ayauropust Ne 007 (xumdak
Kopiryc), aymutopus Ne 008
(xumax koprryc)

4. yyeOHast ayauMTOpHUs
IS TeKylIero KOHTPOJISI H
NMPOMEKYTOYHON  aTTecTa-
uuu: ayauropus Ne 405
(xuMmax xoprmyc), ayauTopus
Ne311 (xumoax xoprmyc), ay-
mutopus Ne 310  (xumdakx
kopmyc), ayautopus Ne 305
(xumpax xoprmyc), ayauTopus
Ne 001 (xumdak xopmyc),
aymuropus Ne 002 (xuMmcak
kopmyc), ayautopus Ne 006
(xumdak KopIyc), ayauTopHs
Ne 007 (xumpak xoprmyc),
ayauropust Ne 008 (xumdak
kopmyc), ayautopus Ne 004
(xumpax kopryc), ayauTopus
Ne 005 (xumoak koprryc).

5. mnomewmenus s
CaMOCTOATENbHOI PadoThI:
yuTaidpHeI 3am Ne 1 (rnaB-

Ka, MyImsTHEMenua-mpoexTop Mitsubishi XD3200U, sxpan
¢ snexrporpusonoM 300*400cm Spectra Classic
AynutopusiNe 311
YueOHast mebens, yaeOHO-HATISIIHBIE TOCOOUS, T0C-
Ka, mpoektop Mitsubishi XD 600U, sxpaH ¢ 35eKTponpu-
BozoM Projecta 183%240cm Matte white
Aynuropus Ne 310
YueOHas Mebenb, yueOHO-HArSIHbIE TOCOOHUs, J10C-
Ka, MyJnbTHMenna-npoekrop Mitsubishi EW230ST, skpan
HacrenHblil Classic Norma 244*183
Aynuropus Ne 305
YueOHas Mebenb, yueOHO-HArSAHbIE TOCOOHUs, J10C-
Ka, MynpTEMenuna-tipoekrop Mitsubishi EW230ST, skpan
HacteHHbIN Classic Norma 244%183
Aynuropus Ne 001
YueOHas mebens, yaeOHO-HATISIIHBIE TOCOOUS, T0C-
Ka
Aynuropus Ne 002
YueOHas Mebenb, yueOHO-HAIISHbIE TOCOOHUs, 10C-
Ka
Aynurtopus Ne 006
YueOHas Mebenb, yueOHO-HArIsAHbIE TOCOOHs, 10C-
Ka
Aynuropus Ne 007
YueOHas mebens, yaeOHO-HATISIIHBIE TOCOOUS, T0C-
Ka
Aynuropus Ne 008
YueOHas mebens, yaeOHO-HATISIIHBIE TOCOOUS, T0C-
Ka
YuraabHblii 320 Ne 1
Hayunblit u yueOHblil ¢pona, HayuHas nepuonuka, [TK
(MOHOOJIOK) - 3 mT, HeorpaHw4deHHbIH poctyn k OBC u
BJI; koaruecTBO MOCaI0YHBIX MECT — 76.
YuranbHsblii 321 Ne2
Hayunsiii u yueGHbI ¢oHA, HaydHas mnepuoauka, [1K
(MOHOOJIOK), TTOAKITIOYEHHBIX K cetn UHTepHeT, — § miT.,
HeorpanuueHHbld goctyn k ObC u B/I; konuuecTBo noca-
IOYHBIX MecT — 50.
Yuranbublii 321 Ne 5
Hayunerit u yueOHbIN (OHI, HaydHas repuonuka, [1TK
(MOHOOJIOK) - 3 mT, HeorpaHudeHHBIH HocTyn K ObC n
BJ/1; KoaM4ecTBO MOCaIOYHBIX MeCT — 27.
YuraabHblii 321 Ne 6
Hayunsiit u yueOHbIN GoHI, HayuHas nepuoauka, [TK
(MOHOOJIOK) - 6 mT, HeorpaHudeHHBIH HocTyn K ObC n
BJI; konmuuecTBO mocamounbix MecT — 30.
Yuranbuslii 321 Ne 7
Hayunebrit u yueOHbIN (OHI, HaydHas repuoauka, [1K
(MOHOOIOK) - 5 T, HeorpaHudeHHbIH noctyn Kk OBC n
B/1; kosmuecTBO nmocatouHbIX MecT — 18.
Aynuropus Ne 004
VYdeOHass MeOenb, y4eOHO-HATIIIHBIC TTOCOOHS, TOC-
ka, kommyrtatop HP V1410-24G, nepcoHanbHBIA KOMITb-
orep Lenovo ThinkCentre A70z Intel Pentium E 5800,
320 Gb, 19" - 15 mr, mkad Hacrenusiiit TLK6U.

Aynurtopus Ne 005
Yuebnas mebenb, yaeOHO-HATIISITHBIE TTOCOOHSI, TOC-
Ka, KOMIIBIOTEP DEPONeos 470

Professional 8 Rus-
sian Upgrade. [oro-
Bop Ne 104 or
17.06.2013 1. Jlm-
LEH3UH OECCPOUHEIC

2. Microsoft
Office Standard 2013
Russian. {orosop Ne
114 ot 12.11.2014 1.
Jlunensun  Geccpou-
HBbIC

3. Kaspersky

Endpoint  Security
s OusHeca - CraH-
JapTHbid.  JloroBop

Ne31806820398 ot
17.09.2018 r. Cpox
IEUCTBUS JIUIICH3UU
1o 25.09.2019

4. Cucrema
LEHTPATN30BAaHHOTO
TectupoBaHus bam-
I'Y (Moodle). Yhuu-
BepcajbHas OOIIEeCT-
BCHHas JIMIICH3USA
GNU
5. Linux OpenSUSE
12.3 (x84_64) GNU
General Public Li-
cense
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HBI KOpIYyC), YHUTaJbHBIA
3am Ne2 (dusmar kopiryc-
y4eOHOE), YNTATBbHBIHN 3a71 Ne
5 (TyMaHUTapHBIH KOPIIYC),
YUTaJIBHEIA 3371 Ne 6 (yueO-
HBIH KOPIIYC), YHTAIbHBINA
3am Ne 7 (TyMaHHTapHBIHA
Kopmyc), Jabopatopusi Ne
418 (xumdax koprmyc)

6. mnomemenune A
XpaHeHusi W TNPOPUIAKTH-
4YeCKOro 00CTy)KUBAHUS
yuyeOHOTO  00OpPYyAOBAHMSA:
aymuropuss Ne 405 (xumpax
KOpITyC).

MDi5_3450/4GDDR/T500 G/DVD+R u monutop View-
Sonic 21.5 - 13 mr, mkap TLK TWP-065442-G-GY,
mkad Moutaxusiii NT PRACTIC 2MP47-610B/SSt450/
SKS1/SSt750,59560, 00 T.316-14, mxad HaCTCHHBIH
TLK6U.
JlaGopaTopus Ne 418

YueOHasts ~ meOenb,  (aKCUMHIBHBIM  ammapar
Panasonic KX-FL423RUB — 2 wrr., 3H-metp pH-150MU
(c roc. moBepkoii), aBroTpanchopmarop TDGC2-
0.5K(0,5kBT; 2A,220/0-250B),3604, 99p T.207/2-15,
Becsl "Ohaus" PA64C (65r, 0,1Mr) c moBepkoH, Bechl
VIC-1500d1  (1500r. 100MI', BHemrH.KaaHOPOBKA)
ACCULAB, nonomep 1-160MU c noBepkoii, KoMIIIeKC
BosbTamriepomerpuaeckuiit CTA, KoMITbIoTep B KOMILICK-
te DEPO Neos 4601\fO/morutop 20" Samsung
BX2035/kmaB./MpIb, KOMIBIOTEp MepcoHambHBINH Nel
1.210-14/3, marauTHas Memanka 6e3 HarpeBa Tolopino —
2mT, MarHWTHas MeIIaJKa C HarpeBOM M HaHOKepa-
mua.moBepx hG-MAG HS, wmerp-pH pH-150MU (c
roc.moBepkoii), momutop 19" LG L1919S BF Black
(LCD<TFT,8ms, 1280*1024,250KJ/M.1 400:1,4:3 D-
Sub), mepcoHanbHBIN KOMIBIOTED B cocTtaBe ¢/0mok/Core
J7-4770  (3.4)/H87/SYGA/HDD  500Gb, monutop
XKK"20"Bencl.knaBuat ypat+msims, mnpuatep Canon i-
SENSYS MF3010, pH-metp pH-150MHU c¢ roc.nmoBepkoi,
cucremusit omok [1K (775), mxad cymmumsasiit LOIP LF-
25/350-GS1, 310X 310x310 MM
0/BeHTWIIATOpA.HEPXK.CTANh NHU(POBOH KOHTPOIEP), KOIH-
4ecTBO mocagounbix mect — 10.
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[Tpunoxenue 1
MHWHOBPHAYKHN POCCHUHN
®I'BOY BO «BAIIKUPCKU T'OCY JAPCTBEHHBIN YHUBEPCUTET»
XUMHYECKUI ®AKYJIBTET

COJIEP)KAHUE PABOYEHN ITPOT'PAMMBI

TUCIUIUIMHBL MaTeMaTudecKrue MeTOoIbl B (PU3MUECKON M OPraHudecKoi XUMHH Ha 3 ce-
MECTp

o4yHas popMa 00yYeHUs

Bu paoTh1 O0bem qucummn-
JIMHBI
O6mas TpynoemkocTs nuctuiuimabl (3ET / gacoB) 3/108
Y4eOHbIX YacOB Ha KOHTAKTHYIO pabOTy C MpenoiaBaTeiem: 40,2
JIEKITUHA 16
MPAKTHYECKUX/ CEMHUHAPCKUX 24
71a00PaTOPHBIX -
Apyrux (TpymIoBasi, UHAUBHUyalbHAs KOHCYJIbTAIUS U UHBIC BU-
bl Y9eOHOU JEsATEIIBHOCTH, IpeaycMaTpuBaromie padoty olydaro-
nuxcs ¢ npernogaBatenem) (OKP) 0,2
Y4eOHbIX 4aCOB Ha CAaMOCTOSITENIbHYIO paboTy oOyuatonmxcs (CP) 67,8
Y4eOHbIX 4acoB Ha MOJITOTOBKY K IK3aMe-
Hy/3auery/nuddepenunporannomy 3auety (Kontposn) -

®opma(bl) KOHTPOJIS:
3a4eT B 3 ceMecTpe
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Ne Tema u conepxanue dopma U3yyeHus: MaTepualioB: Iek- | OcHOBHas 3ananus no ca- | dopma Tekyiiero

n/n LI1Y, IPAKTUYECCKUE 3aHATHS, CEMHU- U 10110JI- MOCTOSITEJIBHON KOHTPOJIS yCIIe-
HApCKUE 3aHATHSA, JJAOOpaTOpHBIE HUTENbHAs | paboTe CTYJCHTOB | BAeMOCTH (KOJUIO-

paloThl, caMOCTOATENIbHAS paboTa U | JIUTEpaTy- KBUYMBI, KOH-

TPYJOEMKOCTb (B yacax) pa, pexo- TPOJIbHBIE Pabo-

MeHAyeMast TbI, KOMIIBIOTEP-

x| mpicem | TP Ccpc | CTyAeHTaM HBIE TECTHI U T.I1.)

(HoMmepa u3
CITHCKA)

1 2 3 4 5 6 7 8 9

1 | Usmepenust u obpaboTka m3MepeHuid. Teopus omu- Camocrositensnoe | UHauBHIyanbHBIM
00K. Yder cucTeMaTHYecKHX MOTPELIHOCTEH: morpa- U3YYEHUE PEKO- | ¥ IPYIIIOBOH yCT-
BOuHbIE KOd3(pPuumeHTs. CTaTUCTHYECKUH YyUeT CITy- MEHJIyeMOU OcC- HBIH OIIpOC;
YaiHbIX NOrpelmHocTel. Jlucnepcus u cpenHss KBau- HOBHOM U JI0II0JI- KOJUIOKBUYM
parthyeckas NOrpelHOCTh. JJOBEpUTEIbHBIN NHTEPBAI 1 2 4 HUTEJILHOM JINTE-

U JIoBepuTenbHas BepoATHOCTh. Kpurtepuii CTproneH- paTypsbl, BBIIIOJ-
Ta. Yuer npomaxoB. Meroa nc. Metoa OTHOCHUTENb- [1-2, 14- HeHue Jlabopa-
HOTO YKJIOHEHUS. Y POBEHb 3HAUNMOCTH 15] TOpPHOU PabOTHI,
MIOATOTOBKA K 3K-
3aMEHy

2 | Perpeccuonnsiii aHaim3. DU3HKO-XUMHUYECKHE JECK- NuauBuyanbHbINA
punTopsl U ux pacuer. KoppensiuuoHHbIE COOTHOIIE- U TPYIIIOBOH YCT-
HUs B OPraHMYECKOM XMMHH. BakHeuime cooTHOIIEe- HBIH OIpOC;
HUS U NIOCTYJAThI: MPUHLIMII JIMHEHHOTO COOTHOLIEHUS 2 4 KOJUIOKBUYM;
CBOOOJHBIX SHEPTUM, MOCTYNAT XIMMOH/A, MPUHIIMII KOHTpPOJIbHAS pa-
[Tonssan-CeMeHoBa. MHOKECTBEHHBIE KOPPEISALUH. [1-2, 14- 6oTa

15]

3 | YpaBHenue ['ammeTa, €ro TOCTOMHCTBA U HEIOCTATKH. [5-6, 12- | CamoctositenbHOe | UHAMBUIYaNbHBIN
VpaBuenune Tadra. B3auMocBs3b pazIuyHbIX LIKAT 13] W3y4EHUE PEKO- | W IPYIIOBON yCT-
3aMecTuTeNnel. Yuer crepuyeckoro s dexra. MHoxe- 1 2 4 MEHJIyeMOU OcC- HBIH OIIPOC;
CTBEHHBIE KOPPEISALNN HOBHOH U J0IOJ- KOJUIOKBUYM

HUTEJIbHOM JIUTE-
paTypbl, BBINOJ-




HEeHHe J1abopa-
TOPHOM padoTHI,
MOJIrOTOBKA K 9K-

3aMEHy

MaremaTrueckuid anmapar npu MOJEIUPOBAHUU CamocrositenbHoe | UHauBHIyanbHbIM
KMHETUYECKUX mpoueccoB. KuHeTMueckuil aHanu3 U3Y4YEHUE PEKO- | W IPYIIOBON yCT-
CIIOKHBIX XMMHUYECKHX peakuuil. CKopocTh UM Mexa- MEHlyeMOMU OcC- HBIH OIIPOC;
HU3M XUMHYECKOW peakuuu. KuHernueckoe ypaBHe- HOBHOM U J10110JI- KOJUIOKBUYM
HUe ero muddepeHanbHas 1 UHTerpaibHas gopma, HUTEJIbHOM JInTe-

MOPSIIOK XUMHUECKOU peakuuu. CI0KHbBIE IPOLECCHI: paTypsbl, BBIIOJI-
oOpaTuMeble, MapajuieJIbHbIE U MOCIEAOBATEIIbHBIE pe- HEeHwue 1abopa-
akuuu. KBa3zupaBHOBECHOE M KBa3UCTAllMOHAPHOE TOPHOM paboTHI,
NpUOJIMKEHUS B KHHETUKE CIOXKHBIX peakiuil. Jlumu- MOATrOTOBKA K K-
Tupytomas craaus. KuHetnueckuil aHaian3 CIOXKHBIX [3-4,12] 3aMeHy
peakuuid. [Ipsmas u oOpaTHass KHHETUYECKHUE 3ajadu.

[Tpumepsl.

[Tpunimn agautuBHOCTH. Ero nmprumMeHeHune B pas- Camocrositensnoe | UHauBHIyanbHBIM
JUYHBIX 00nacTax xumuu. O60CHOBaHUE MTPUMEHUMO- U3Y4YEHUE PEKO- | U IPYIIOBON yCT-
CTH METOJIa AAAUTUBHOCTH. MEHJIyeMOMU Oc- HBII OIPOC;

Metox aIIMTUBHOCTH TEPMOXUMHUUECKHX BKJIAJ0B HOBHOW U J10TIOJI- KOJJIOKBUYM
bencona. Tepmoxumuueckas rpynmna. Tunbel LEeH- HUTEJILHOM JINTE-

TpaJbHBIX aTOMOB M JHUraHjoB. [Ipumepsl mpocThIX paTyphl, BBINOJ-
pacueToB. HeBasieHTHbIE B3aMMOJCHCTBHS, WX Kiac- [6, 12-13] HeHwue 1abopa-
cudpukanua u y4etr B Mmeroae bencona. Pacuer m3o- TOPHOH paboTHI,
OapHOW TETUIOEMKOCTH U SHTPONUHU OPTaHUUYECKHUX CO- MOJrOTOBKA K JK-
enuHeHu. Yucno cumMmerpuu. Pacuersl sHTanbIUU 3aMEHY
00pa3zoBaHus I MPOU3BOIHHON TEMIIEPATYPhI

MeTto1 rTOMOJIOTUYECKUX PSIOB. CamocrositensHoe | UHaAuBHIYyanbHBIN

CoOTHOIIICHUST MEXKTYy SHTATBIUSIMH 00pa30BaHUS HW3Y4YECHHUE PEKO- | U IPYHIOBOM yCT-
Pa3JIMYHBIX TOMOJIOTHYECKUX pAnoB. [Ipumepsl mpo- MEHJIyeMOMU Oc- HBII OITPOC;
CTBIX COOTHOIIEHUW. BhIBO ypaBHEHUH MHOXECTBEH- HOBHOM M 10TOJI- KOJUIOKBUYM
HOU PErpeCCUU U KOHKPETHBIE IPUMEPBI. HUTEIBHOM JIUTE-

[6, 12-13] | parypsl, BBINOI-

HEeHHe 1abopa-
TOPHOI paboThI,
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IIOATOTOBKA K 9K-

3aMEeHy
Meroa uzonecMuueckux peakuuid. [Ipunmun nogoOus Camocrositenbnoe | UHauBHIyanbHbIM
B TEPMOXMMMUYECKUX pacyeTax. M3omecMuueckue pe- U3Y4YEHUE PEKO- | W IPYIIOBON yCT-
akuuu. Peakuuum pasgeneHus cBsizeil u ux Qopmanb- MEHlyeMOU OcC- HBIH OIIPOC;
HBI mog60p. 'oMonecmuueckue peakuuu. Bennunna HOBHOM U J10110JI- KOJUIOKBUYM
TEIIOBOTO 3 (eKTa rOMOJECMHYECKON PEeaKIuu Kak 5 HUTEJBHOU JINTe-
KpUTEpUH CTaOWIM3aluK/1eCTa0uIn3alii  y4aCTHH- [16] paTyphbl, BBITIOJ-
KOB peakiuu. MeTonabl moadopa TOMOJECMUYECKUX HEHHe J1abopa-
peaknuii. OOMeH 3amecTUTensIMU. MaKpOWHKPEMEH- TOPHOM PadoTHI,
TupoBanue. Peakuuu paznenenus rpymi. [Ipumepsr MOATOTOBKA K JK-
3aMEeHy
MaremaTu4ecKuil annapaT KBaHTOBOM XUMMHU. Camocrositensnoe | UHauBHIyanbHBIM
OCHOBBI KBaHTOBOXMMHUYECKON TeOpUH. YpaBHe- U3Y4YEHUE PEKO- | W IPYIIOBON yCT-
Hue [llpennHrepa nis atoMoB U MoJieKydn. Paznenenue MEHJIyeMOU OcC- HBIH OIIpOC;
3JIEKTPOHHOTO U SIIEPHOTO ABMKEHMI. AnnabaTude- HOBHOMH U J10110JI- KOJUIOKBUYM
CKOe MpUOIMKeHHE. DIEKTPOHHOE BOJIHOBOE YpaBHE- HUTEJIBHOM JINTE-
HUE. DJEKTPOHHAs IUIOTHOCTb U €€ U3MEHEHUs NpU paTyphl, BbINOJ-
Iepexo/ie OT pa3AeEeHHbIX aTOMOB K MOJIEKYJIE. 10 HEeHwue 1abopa-
[TocTpoenne mpUOMMKEHHBIX PEIICHUH AJIEKTPOH- TOPHOH paboTHI,
HOTO BOJIHOBOT'O YpaBHEHHSI HA OCHOBE BapHAI[MOHHO- MOATOTOBKA K JK-
ro npuHnuna. OAHOANEKTpOHHOE Mpudmkenue. Or- 3aMeHy
PaHWYEHHBII M HEOIPAaHMYEHHBIM MeTOAbl XapTpH-
®oka (camocornacoBanHoro nonus, CCII). derepmu- [7-11, 16]
HaHT CmoTtepa. [loHSATHE O 3aKPBITBIX M OTKPBITHIX
00o0J0uKax.
[IpencraBnenne mMonekynsapHbeIx opouraneit (MO)
B BUJIE JIMHEHHOW KOMOWHAIIMM aTOMHBIX OpOHTamneit
(JIKAO). Haubonee pacmpocTpaHE€HHBIE THITBI 0a3u- WNHnuBuayanpHbIHA
COB aTOMHBIX OpOUTaNeil: OpOUTAIN CIEUTEPOBCKOTO U TPYNIOBOM yCT-
U TrayccoBa THNAa. MUHUMalbHBIE W BaJCHTHO- [7-11, 16] HBII OTIPOC;
paciieruieHHble  6a3ucHble Habopsel. [lomspusanmoH- 6 KOJUIOKBUYM

Hele ¥ Jud¢ysHeie ¢yHkuuu. Merog CCII MO
JIKAO.
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BreruncnuTenbHbIe METOIBI KBAHTOBOW XUMUH.

[Tonysmnupudeckre MeTOoAbl KBAaHTOBON XHMMHU.
MeToapl, UCTIONB3YIOIIKE MTPEHEOPEKEHUE ABYXaTOM-
HbIM nuddeperumanpabiM niepekpeiBanueM: MNDO,
AM1, PM3. Bo3MOXHOCTH ¥ OTpaHUYEHUS] IPUMEHE-
HUS TIOJTYIMIUPUUECKUX METOI0B KBAHTOBON XHMHUHU.

[TpuMeHeHHEe MOTYIMITMPUYECKUX METOMIOB K pac-
YeTy pa3InYHbIX CBOWCTB OPraHUYECKUX MOJIEKYIL.

[7-11, 16]

NupuBunyanbHbIA
Y TPYIIOBOM yCT-
HBII OITPOC;
KOJUIOKBUYM

11

KoppenupoBaHHoe ABMKEHHE 3JIEKTPOHOB. YUET
DHEPTUH NIEKTPOHHOU Koppensauuu. Ilonstue o mero-
Jax KOH(UTypalMOHHOTO B3aMMOJCHCTBHS, O0bEIU-
HEHHBIX KjacTepoB. OCHOBHBIE MOHATHUS METOJIa TEO-
puu Bo3MylieHul, Teopust Memnepa-Ilnecce. CpaBHu-
TEJIbHAsl XapaKTEPUCTUKA METOJOB y4yeTa KOPpPEsU-
OHHOM PHEPIuUmu.

Teopus pyHKIIMOHANA IDIOTHOCTH, OCHOBHBIC T10-
Harus. Meton Kona-Illsma. Paznuunbie Buabl KOoppe-
JSIUOHHBIX ¥ OOMEHHBIX (pyHKIIMOHAIOB. [ MOpUIHBIE
METO/IbI.

[7-11, 16]

NunuBuyanbHbIN
U IPYIIIOBOM YCT-
HBIN OIPOC;
KOJUIOKBUYM

12

Pacuer CBOMCTB OpraHNYeCKUX MOJIEKYIL.

[TonHoe koHpurypannoHnHoe Bizaumojeiicteue. Co-
BEpILEHHBIM Oa3ucHbli HaOop. OrpaHuyeHus, BbI-
3BaHHbBIC YCIOKHEHUEM METOa pacuera.

Kommpomuccubie moaxoasl. MeTo M301€CMUYECKUX
peaxiuii B COYETaHUU CO CIIOKHBIM METOJIOM KBaHTO-
BoXUMHUECKOro pacyera. CemerictBo metonoB CBS u
ux otaensHbie npeacrasutenu: CBS-APNO, CBS-Q3
u gp. CeMmeicTBO KOMITO3HTHBIX MeTomoB Gaussian.
Merton Gl1. Ero Hegocratku u ux yuer B meroae G2.
VYupouieHue MeToJ1a: pOLEAYpPbI G2MP2,
G2M(RCC) u npyrue. Metoast G3 u G4

5,8

[7-11, 16]

NuauBuyanbHbINA
U TPYIIIOBOH YCT-
HBIW OIPOC;
KOJJIOKBUYM

Bcero yacos:

16

24

67,8
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