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PABOYASA NPOrPAMMA YYEEHON OAUCLMMIINHDI

B1.B.[1B.04.01 CoBpeMeHHbIe 6uocpusnyeckne TeXHONornm

. Koo n HaumeHoOBaHUe cneunanbLHOCTH:

30.05.02 MegumuunHckasa buoduamka

. Cneunanusauus:

. KBanudmkauma BbinyckHuKa:

Bpay-6unodunank

. ®opma obyueHus:

OyHag

. Kacbenpa, otBevarowas 3a peanusauuio ANCUUNIINHDbI:

Brnodunamnkm n BuotTexHonormm

. CocTaBuMTeNnu nporpammbi:

AnTunoB Cepren Cepreesud, 4.6.H.

PekomeHaoBaHa:

HMC megauko-6uonorudeckoro gakynosteta ot 22.04.2024 r., npotokon Ne 3

8. YuebBHbIn roa: 2029/2030 Cemectp(bl)/TpumecTp(bl): 12



9. Uenu n 3apgaum y4e6HOM AUCLIMNIUHDI

Llenbto ocBoeHMst y4eBHON OMCUMNNHBI SBNSIETCS 3HAKOMCTBO CTYAEHTOB C OCHOBHbIMU
COBpPEMEHHbIMU B1OPN3NYECKMMUN TEXHONOTUSAMI, UCNONb3yEMbIMU B 061aCTN MegULMHCKON
Brodunankn n Grnomanyecknx ncecrneqoBaHnsx GUONOrMYECKUX CUCTEM Pa3fIMYHONO YPOBHS
opraHusaumn.

3adayu y4ebHoU OucyunuHbI:

CTYOEHTbI AOJDKHbI MOMYyYNTb COBPEMEHHbIE 3HAHUA U NPeaACTaBNEHUS:

— 06 ocobeHHOCTAX BMoNOrnyecknx oObLEKTOB;

— OTAENbHbIX CTAaANSAX NOATOTOBKN BMOOOBEKTOB K PU3MKO-XMMUYECKMM NUCCIeA0BaHNAM,

— cnocobax pakuMoOHNPOBaHMS BMONOrMYECKOro 1 KNMHNYECKOro Matepurana;

— OCHOBHbIX COBPEMEHHbIX PU3NKO-XUMNYECKNX MeToAax UccrneaoBaHns GBUonorn4yeckmnx
06BHEKTOB pa3fIMYHOM CTENEHN CIIOXHOCTH,

— HaY4MTbCA NPUMEHATb NOSTYYEHHbIE 3HAHUS B KOHKPETHbLIX MPOM3BOACTBEHHbIX CUTYaLUSIX.

AuncumnnuHa peanuayeTcsa YacTUYHO B hopme npakTtuyeckon nogrotoskum (7).

10. MecTo y4ye6HOM AncuunnuHbl B cTpykType OOIT:

OucumnnuHa oTHocuTcs K 6noky [Oucuunnuubl (mogynu) (B.2), Kk 4actu, dopmupyemon
y4yacTHMKaMu obpasoBaTeNnbHbIX OTHOLUEHWN.

CTyneHTbl AOMKHBbI UMeTb 6a30oBble 3HaHUA Mo KypcaM «dPusmyeckasa xummsa», «MonekynspHas
ounonorus», «ObLasa bnoxmmmsa».

OucumnnuHa npegwecteyeT kypcam «O6bwas mn meguumHckaa Ouodmsnka», «Obwan u
MeanumHcKasa paguobnonorns».

11. MNMnaHupyembie pesynbTaTbl O00y4YeHUA Mo AucuUNNUMHe/MoAayrnio (3HaHUA, YMeHuUs,
HaBblKU), COOTHECEHHbIE C MMIaHUpPYEeMbIMU pe3ysibTaTaMU OCBOEHUA ob6pa3oBaTernbHOM
nporpaMmmbl (KOMMETEHLUAMMU) U MHAUKATOPAMM UX AOCTUXKEHUS:

Kop HassaHue Koa(bl) WugukaTop(bl) lMnaHnpyemble pesynbTaTbl 06y4eHns
KOMMeTeHL MK
MK-2 CnocobeH MK 2.3 | OnpegensieT HoBble | 3HaTh:
NpoBOANTL obnactu - TeopeTu4eckne OCHOBblI BUODU3NYECKNX
Hay4Hble nccnegoBaHus um TEXHOMOrMN, B TOM 4UCREe MNPUMEHSEMbIX B
uccnegoBsaHus B npobnemsl B chepe | obnactu meguumnHckon 6nodnsmku;
obnactu pa3paboTku - OCHOBHble Buodunanyeckme TEexXHONorum
MeANLMHDI 1 Ouodmanuecknx n | aHanusa, CBA3aHHble C uAeHTUdUKaUMen u
6uonorum. HU3NKO-XMMUYECKMX | YCTAHOBMEHNEM COOTHOLUEHUA Mexay COCTaBOM

TEXHOMNOrMn B
3[paBoOOXpaHeEHNM

" PU3NKO-XMMUYECKUMMU cBolcTBamMu
OMONOrNYECKUX CUCTEM;

- OCHOBHble METOAOSOrMYeCKMe MNPUEMBI,
HeobXxoaMMble ANst YCMELWHOro NPUMEHEHUSA 3TUX
METOAOB B COBpPEMEHHbIX OGUOMEANLMHCKMX
nccneaoBaHusx;

- NpUHUMNBLI  paboTbl C  COBPEMEHHLIM
nabopartopHbiM 060pynOBaHNEM;

YMmeTb:

- NPUMEHSTb npuembl paboThbl c
COBpPEMEHHbIM NabopaTopHbIM 060pyAOBaHNEM;
- oLeHMBaTb " obpabaTbiBaTb
nomnyYeHHble 3KCNepUMeHTarnbHble pe3ynbTaThl;

- BblOMpaTb onTUMarbHble MeToabl
JOCTUXXEHUSA NocTaBEeHHbIX UccneaoBaTenbCkux
uenewm;

Bnapgetb:

- npyemMamum U HaBblkamMu paboTbl C
COBPEMEHHbLIM f1abopaTopHbLIM 060pYAOBaHNEM;




BO34ENCTBUSA BpeaHbIX
npodeccunoHansHon cpeasbl;

- cnocobammn 1 TEXHONOrMAMU 3aluUTbl OT

dakTopoB

- I'IOHFITVIl7|HO-TepMVIHOJ'IOFVI‘-IECKVIM

annapatom MEeTOL OB orodunanyecknx
ncenegoBaHumn.
12. O6bem gucumnnuHbl B 3a4eTHbIX eaMHuuax/yac. - 3 /108.
Popma NPOMEXYTOYHON aTTecTaLuumm 3a4em C OUeHKouU
13. TpyaoemkocTb No BuAam y4yebHom paboTbl
TpynoemMKkocTb
Mo cemecTpam
Bug yuebHon paboTbl Beero Ne cemecTtpa 7 Ne cemecTpa
y. 4., B y. y.,B
copme copme
i M
AyOnTOpHbIE 3aHATUSA
Jlekumm 32 32
MpakTuyeckme
B TOM Hucne: Na6opaTopHble 22 22
lpynnosble 14 14
KOHCynbTaumnm
CamocTtosiTensHas paborta 40 40
B TOM Ymucne: Kkypcosas paboTa (npoekT)
dopma npomexxyTovHOM aTTecTaumm
(3k3ameH —  4ac.)
WToro: 108 108
13.1. CopepxaHue AUCUUNIIUHbI
Ne n/n Peanusauus
pasgena
HanmeHoBaHue pasgena ANCUUNINHBI C
CopepxaHune pasgena AMCUUNinHbI
ANCUUNINHBI NMOMOLLIbHO
OHnamnH-Kypca,
OYMK *
1. Nekuun
1.1 lMoHATne o TexHonorun n eé | HayyHelh MeTogq W ero cocraBnsiowune. YpOBHU -
COCTaBMSOLLMX. YPOBHU | OpraHn3aumMm >XMBOW  MaTepum  (MOMEKymsPHbIN,
opraHmsaumm W U3y4YeHUs | KNeTOYHbIA, TKaHEBOW, OpraHHbIN, OpraHU3MeEHHbIN,
Ovonormdyecknx OOBEKTOB. | NOMYNALNOHHO-BUAOBON, OVNOreHoLLEHOTUYECKUHA,
OcobeHHoCTH BGrocdepHbIn). OcobeHHoCTU Bronormyeckmnx
Ononormyecknx 06 bLEKTOB 00beKTOB.
1.2 Bonpocbl  meTtponorum  u | Metponorns — Hayka 00 u3MepeHusXx u MeTodax -
cTaHgapTusauum OOCTMXKEHNA  MOBCEMECTHOr0  UX  eguHCTBa U
TEXHOMOINMNA. Tpebyemon To4yHOCTU. MexagyHapogHass cucTema
Knaccudmkaums eanHny CN.  Knaccudmkaumss  puU3anKo-XMMMUYECcKnx
TEXHOMOINIA. MEeTOO0B UCCIef0oBaHus.
1.3 Buodunandeckne Buodumanyeckne meToabl MUCCnegoBaHWUS Ha YpOBHE -
TEXHOSMOMMM Ha pasnu4yHbIX | Lenoro opraHusma: peHTreHorpaduyeckue,
YPOBHSAX opraHusauumn | anektporpaduyeckue, TepMorpaduyeckme,
Ouonornyecknx o6 bLEKTOB. MarHutTorpadguyeckme un Tomorpadmyeckne meToabl
nccnegoBaHus. Vicnonb3yemas annapartypa, 3Ha4yeHue
ansi ONarHOCTUKN. Buogunamnyeckue MeToabl
nccnenoBaHus Ha YPOBHE OTAENbHbBIX OPraHoB, TKAHEWN
M KINEeTOK.
14 lMNoagroToBka PasnuyHble cnocobbl MnoarotoBkn 6Guonornyeckoro -
Ovonormnyeckoro matepuana | matepmana K nccnegoBaHusaM. Cnocobbl
K nccrnegoBaHUsIM. | romoreHmMsaunm ncenegyemoro MaTtepuana n




TexHonornyeckne cxembl W
annaparypa.

npMMeHsiemas annapatypa. Bbibop cpegbl ans
romoreHusaumun. MeToabl BbIOENEHUSS U OYUCTKU
opraHensi, MeMOpaH >KMBOTHbIX W PaACTUTENbHbIX
KNneTok, ©Ouomakpomornekyn (6enkoB, HYKIENHOBbIX
KUCIOT). MeToabl pasgenenusi ovomonekyn,
OCHOBaHHble Ha pasnnumMax B WX pPacTBOPUMOCTM.
OKCTpakums. Contobunusauyus. Ounctka
BGMoNONMMEPOB OCaXAEHMEM: BbicanmBaHue OenkoB,
pH-dpakunoHnposaHue, dpakumMoHMpoBaHme c
MCMNosb30BaHNEM NONSIPHbIX OpraHM4yeckux
pacTsBopuTENEN.

15

TexHonornn
dpaKkuMOHMpPOaHUS:
ceaNMeHTaLNOHHbIe,
XpomaTtorpaduyeckmne
MeToAbl aHanuaa,
aneKkTpodopeTnyecKue

LleHTpudyrmposanme, npuHuun metoga. OCHOBHble
NOHATMS Teopwun ceaumeHTaumu, [lpenapatmeHoe
LeHTpudpyrnpoBaHue, ero pa3HOBMAHOCTU
(anddepeHumansHoe, 30HaNbHO-CKOPOCTHOE,
N30MUKHNYECKOE, PaBHOBECHOE LIeHTpMdyrnpoBaHme B
rpagvMeHTe  MIOTHOCTM). Buabl  npenapaTuBHbIX
LeHTpudoyr, nx YCTPOWCTBO. AHanutnyeckoe
ueHTpudpyrmpoBaHne.  OcobeHHOCTM  yCTpoOKMCTBa
aHanuTM4eckux LeHTpudyr. Micnonb3oBaHne meToaoB
cegnMeHTauMn Ans pelleHvs 3agady MOMeKyrnsipHOn
BGuonormn n GUoPU3nKK.

1.6

CTpyKTpYHbIE TEXHONOINU:
ONEeKTPOHHbIN
napamarHuUTHbIN Pe30HaHC,
FApepHbIi MarHUTHLIV
pe3oHaHC, ANeKTPoHHas
MWKPOCKOMMNS

ONEKTPOHHbIV MapaMarHUTHbIN pe3oHaHC. fBneHue
napamarHetTuama, napamarHeTuku. OCHOBbI Teopuu
OlP. TMpuHumn nocTtpoeHus cnektpomeTtpos IlP.
OcHoBHble xapakTepucTukm cnektpo OIP. MeToabl
ycpeoHeHns (HakommneHws), HenpepbIBHOrO MNOoTokKa,
ObicTporo 3amopaxuBaHus. [lpumeHeHne OJlP B
6uonornm n meauumHe. MeTog CMMHOBLIX 30HOAOB U
CMMHOBBIX METOK, WCMOoNb3oBaHWe Ans  U3yYeHus
CTPYKTYPHO-(PYHKLMOHANBHOIO COCTOSHMA MeMOpaH.
AgepHbli  MarHUTHBLIMG  pe3oHaHC.  TeopeTudeckue
OCHOBbl MeToda. XuMuyeckun caur. OdekThbl,
npueogsLmne K xmMmmdeckomy casury. CnmH-cnMHoBoe
pacwenneHuve. lNpoueccol penakcauun. AnnapaTtypa
ana  HabnwopgeHua cnektpoB  AMP.  TexHudeckne
npobnembl AMP wn nym wux peweHns. HAMP-
Tomorpadgus. NMpumeHeHne AMP B Guonoruum.
OnekTpoHHaa  Mukpockonus.  OOwmMe  NpUHLMMLI
MeToda W YCTPOWCTBO SMEKTPOHHOrO MWKpOcKona.
Buabl anekTpoHHbIX MUKpockonoB. [MpoceevnBatoLnia
3MNEeKTPOHHbIA MuKpockon. MNoarotoBka GMOOGBHEKTOB K
uccnegoBaHuio. 3anvBeka, U3roTOBNEHNE CBEPXTOHKUX
cpesos C NMOMOLLIbIO YyNbTPaMUKPOTOMOB,
NCMNOMb30BaHNE OMOPHbLIX CETOYEK, MIEHOK-MOAMNOXEK,
KOHTpacTMpoBaHue O1o06BHEKTOB. MeToabl
HanbiNeHus, pennukauun, ckonos. CkaHupyloLWni
NpoCBEeYNBaIOLLMA  ANEKTPOHHbIN  MUKpockor. Kpuo-
3MNeKTPOHHas MMWKpPOCKONMS " nccnegoBaHue
NPOCTPAHCTBEHHOWN CTPYKTYPbl MAkpOMOSEKY .

2. lMpaKkTuyeckune 3aHAaATUA

He NpeayCMOTPEHb!

3. llabopaTopHble 3aHATUS

3.1

MeToabl BblOeneHus
BGromMakpoMoneKyn

MeToabl BblAeNneHWs U OYMCTKU opraHensn, membpaH
XXMBOTHbIX W pacTUTENbHbIX KNETOK, BUOMakpomonekyn
(benkoB, HyKNeuHOBbIX KMCMOT). MeToabl pasgeneHus
OGuomMonekyrn, OCHOBaHHble Ha pasnuunax B KX
pacTBOPUMOCTH. OKCTpaKums. Contobunusauus.
OumncTtka GUONONMMEPOB OCAXAEHMEM: BbiCanvBaHue
6enkos, pH-dpakunoHmpoBaHue, pakLMoHMpPOBaHNE
C  MCMONb30BaHUEM MOMAPHBIX  OPraHNYecKnx
pacTBopuTenen.

3.2

Xpomarorpagudeckme

AgcopbumoHHas xpomatorpadwms. [enb-dunstpaums




MeTobl aHalnmn3a

Ha cecbap,ekcax " ee ncnosib3oBaHue ana
onpegeneHna MoNeKkyndapHbIX Macc 6M0nonmmepos.

3.3

MeTOo[bl aHaln3a

AnekTpodopeTnyeckme

AnekTpodopes c NoaBWXKHOMN rpaHuLen.
MpoGonoaroToeka, aKCnepuMeHTanbHas  OLeHKa
MOINEKYNspHOM Maccbl 6enkoB C WCMNOMb30BaHMEM
paccyYMTaHHON 3neKTPoOpeTUYECKON NOABUKHOCTMU.
JeHcMToMEeTpUs NonnakpunammaHbiX renen.

3.4

aﬂeKTpOHHaﬂ MUKPOCKONnA

AHanus n3o00pakeHui, NOMy4YeHHbIX c
MCMNOMb30BaHNEM  MPOCBEYMBAIOLLEN  3MEKTPOHHOWN
MUKPOCKOMUM  C  WUCMOSIb30BaHMEM  MPOrpaMMHbIX
naketoB ImageJ, Altami studio u gp.

3.5

CkaHvpytoLias
MUKPOCKOMNMnA

30HOOBadA

AHanns n3obpaxeHui, Nosy4YeHHbIX c
MCMonb30BaHWEM aTOMHO-CUMOBOMN MUKPOCKONUU C
MCNonb30BaHMEM MporpaMmHbix naketoB Gvideon,
ImageJ, NT-MDT

3.6

MeTobl aHanuaa

CegnmMeHTaLUnOHHble

Pacyetr TO4YHOM MONEKYNAPHOM Maccbl U POPMbI
6enKoBbIX MaKpOMOMEKyYn No AaHHbIM aHaANUTUYECKOro
ynbTpaueHTpUdyrmpoBaHms.

13.2.

Tembl (pasgenbl) AUCUUNIUHBI U BUAbI 3aHATUN

HavmeHoBaHue TeMbl
(pasgena)
AVCUUNIWHBI

Buabl 3aHATUIN (KONTMYECTBO YacoB)

JNlekun
"

pynnosble
KOHCynbTauu
"

MpakTnyeckn | JlabopaTopHbl
e e

CamocTosiTenbHa
51 paboTta

Bcer

[NoHaTre o
TEXHOMNOIMMN 1N eé
COCTaBIAIOLLNX.

YpoBHM opraHusaunm

N N3yYeHuns
Ounonorn4yeckmnx

0b6BEeKToB.

OcobeHHocTH
ouonorn4yeckmx
obbekToB

Bonpocbl meTponorum
W cTaHgapTusauum
TEXHOMNOINMN.
Knaccudumkaums
TEXHOMNOIMNA.

Buodumanyeckme
TEXHOIOrMn Ha
pasfnyHbIX YPOBHSAX
opraHusaumm
Ouonorn4yeckmnx
0OBEKTOB.

NogrotoBka
Ornonorn4yeckoro
MaTepuana kK
nccneaoBaHUsM.,
TexHonornyeckue
CXeMbl U annapaTypa.

TexHonorun
dpakuMOHMPOaHUS:
CeaNMeEHTaUNOHHbIE,
Xpomarorpacduyeckme
MeToAbl aHanu3a,
AnNeKkTpogopeTMyYecKkn
e

CTpyKTpyHblE
TEXHOOTNK:
ONEKTPOHHbLIN
napamarHuUTHbIN
pe3oHaHc, AaepHbli




MarHUTHbIA pe3oHaHCc,
OneKTpoHHas
MUWKpPOCKOMMS

UToro: 32 14 40 108

14. MeToauM4ecKue yKasaHus Ansi 00y4aloLWMXCcA N0 OCBOEHUIO AUCLIMINIMHBI: ANrOpUTM
hesTeNnbLHOCTU NpenogaBaTens U CTYAEHTOB

NHdpopmaumsa no yyebHon gucuunnmHe «CoBpemMeHHble BUodusnyeckme TEXHOMOrnmn»
(ocHoBHas obpasoBaTternibHas nNporpamma Bbicwero obpasoBaHusa no cneymnanbHocTn 30.05.02
MeguumHckaa 6uodunsmka, y4ebHbIn nnaH, paboyasa nporpamma ancumninHbel « CoBpeMeHHbIe
Brnoduanyeckne TeEXHONOrMmM», OHAbl OLEHOYHbIX CPEeACTB, OCHOBHas M [OMNOSIHUTENbHAsA
nutepatypa) pasmelleHbl Ha obpasoBaTenibHOM nopTane «ANeKTPOHHbIM yHuBepcuteT BIY»
(https://edu.vsu.ru).

N3yyeHune ANCLMNITUHBI «CoBpeMeHHble Bruodusnyeckme TEXHOMNornm»
npegycmaTpmBaeT YTeHUe nekuuin, npoBeaeHne nabopaTtopHbIX 3aHATUN U CaMOCTOSITENbHYH
paboTy CTyQeHTOB.

OcBoeHve copepXaHus  OUCLUMNIIMHBbI  OCYLLECTBMSIETCA C  UCMNONb30BaHUEM
ANCTaHUMOHHbIX obGpasoBatenbHbix TexHonormh ([OT) — anekTpoHHoro y4ebHoro kypca
«CoBpeMeHHble BMOU3NYECKNE TEXHOMOMMM», PACMOfIOXKEHHOro Ha nopTane «ANEeKTPOHHbIN
yHuBepcuteT BI'Y». Nepen Hayanom y4yebHbIX 3aHATUIN 0ByYatoLLMNCA OOSMKEH:

1. [llpoBepuTb Hamuune pJoctyna K Kypcy. B cnyyae BbigsBneHns npobnem
CBOEBPEMEHHO 06paTUTLCS K NpenoaaBaTernto Unu B Cnyx0y TEXHNYECKOW NOAAEPXKKM.

2. N3yunTb nHTEpdenc Kypca, 3HaTb cnocobbl B3anMogencTBms ¢ npenogasatenieMm B
pamkax QYK: coobLieHne Ha opyme, oTnpaBka IMYHOro coodbLLeHns, yar.

3. O3HakoMUTBCA C UEeNnb M 3agadamu OUCUMMAMHBLI, NepevyHeM OPMUPYEMbIX
KOMMNeTeHUMn U pesynbTaToB OBy4eHusi, NporpammMon AUCUUNMWUHBI, KaneH4apHbIM MNiaHoM,
TPaeKTopMen OCBOEHUS  OUCUMMAMHBI, KOMMMEKCOM BONpocoB UM TpeboBaHun ans
NMPOMEXYTOYHOW aTTecTaunmn.

4. O3HaKOMUTLCA C NEpeYyHeM OCHOBHOW W OOMOMHUTENbHOM NUTEpaTypbl, a Takke
CMMCKOM  3NEKTPOHHbIX obpasoBaTenbHbIX pPecypcoB, HeobxoauMbIX AN OCBOEHUSA
AancumnnuHbl. MonyunTb AOCTYN K 9MNEKTPOHHbIM OUOMAMOTEYHBIM CUCTEMaMm, Ha KoTopble
ogopmneHa nognuncka Pro0Y BO «BlMY».

CamoctosTenbHas pabota CTyQeHTOB  OCYLUECTBNSIETCA C  MCMNOfb30BaHWEM
pekomeHgoBaHHbIX MOOK, yuebHUKOB 1 y4ebHbIX N0cobuii B Xo4e NOAroTOBKM K NEKLNOHHBbIM U
nabopaTtopHbiM 3aHATUAM. CTyQeHTbl 3HAKOMSTCA C TEOPETUYECKMM MaTepuanom B npouecce
NEKLMOHHOIo Kypca 1 CaMOCTOSTENbHO, NpopabaTbiBaloT U yCBaMBalOT TEOPETUYECKNE 3HAHUSA
C MCMNONb30BaHNEM peKkomMeHayeMon ydebHon nutepaTypbl U y4ebHO-MeToaudeckmux nocobun,
cornacHo ykasaHHoMy cnmcky (n.15).

Ha nabopaTopHbIX 3aHATUNAX CTYAEHTbl B COCTABE Manow rpynnbl BbIMOMAHAKT yd4ebHo-
nccneposartenbckyto paboty. B xope nabopaTtopHbix paboT CTygeHTbl npuobpeTtatoT HaBbIKK
NpoBeAEHUs  3KCMEPUMEHTA, YMEHMS  UHTeprnpeTMpoBaTb  MOMyYeHHble  pe3ynbTaThl,
obpabaTbiBaTb M NpeacTaBnATb MOMyYeHHble AaHHble. B KoHue nabopaTopHOro 3aHATUS
pesynbTatbl M Martepuanbl  y4ebGHO-uccrnegoBaTesnibCkoM  paboTbl  OOKNagblBaloTCA
npenogaeatento, npu Heobxogumoctn obcyxaatTca B rpynne (otyeTr o nabopaTopHOM
3aHATUKN). B cnyyasax nponycka nabopaToOpHOro 3aHATUS MO KaKMM-NMOO MpuynHaM CTyOoeHT
00s3aH ero CaMOCTOSITENbHO BbIMOMHWUTL MNOA4 KOHTPONEM npenogaBaTenss BO BpeMs
NHONBMAOYaNbHbIX KOHCYNbTauui.

Tekywas artrectauma obecnevvBaeT nNPOBEPKY OCBOEHUA Yy4yebHOro wmaTepuana,
npuobpeTeHnst 3HaHWA, YMEHWA W HaBbIKOB B MpoLecce ayauMTOPHOM M CaMOCTOATENbHOM
paboTbl CTyaeHToB, opmupoBaHua komneteHuwmn (IMK-3.3). Tekywas artrectaumsa no
ancumnnuHe  «CoBpeMeHHble Buodumanyeckme TexXHONMorMm» BKAoYaeT B cebsa  3awuTty
nabopaTtopHbix paboT. NnaHMpoBaHne n opraHn3aunsa TEKYLLMX aTTecTauumn OCyLEeCTBNAETCA B




COOTBETCTBUN C COAEP)KaHMEM paboyen nporpammbl U KaneHAapHO-TEMATUYECKUM MITAHOM C
npumeHeHnem coHaa oLeHOYHbIX CpeacTB. Tekyllas aTTectauus sBnsietca obssatenbHon, ee
pesynbTaTbl OLEHMBAIOTCA U NO peLLEeHnto Kadeapbl MOryT ObiTb YY4TEHbI MPU MPOMEXKYTOYHOM
aTTecTtauumn oby4varoLmxca.

dopmamn NPOMEXYTOYHOM aTTecTauum 3HaAHUW, YMEHMM W HaBbIKOB Oby4aroLmxcs
SBMSAIOTCA 3a4eT.

MeToaunyeckune pekomeHaaLMmn nNo BUAaM 3aHATUN

Nekums:

B xoge neKkumoHHbIX 3aHATUM oby4valowmnmcs pekOMeHAYeTCs BbINOMHATL crieaylowme
penicteus. Bectn koHcnektupoBaHue ydebHoro wMaTepuana. O6pawaTb BHMMaHWE Ha
KaTeropuu, OPMYIIMPOBKU, pacKpbiBaloLLMe cogepxaHme Tex U UHbIX SSBNEHWI U NPOLLECCOB,
Hay4yHble BbIBOAbI W MNpakKTUYeCcKMe pekoMeHZauuu no ux npumeHeHuo. 3apasaTtb
npenogasaTenio YTOYHAIOLWME BOMPOCHI C LUENbl YACHEHUS TEOpPEeTUYECKUX MOSIOXKEHUN,
paspeLLeHns CMOPHbIX CUTYaLNN.

XKenaTtenbHo ocTaBuUTb B paboyMx KOHCMEeKTax Moris, Ha KOTOPbIX BO BHeayaUTOpPHOE
BPEMSA MOXHO caernaTtb NMOMeTKM U3 peKOMeHAOBaHHOW nuTepaTtypsbl, AOMOMHAKLWWe maTepuan
NPOCNYyLWaHHOW MNeKuun, a Takke noayvyepkuMsatolime ocobylo BaXXHOCTb TeX WU WHbIX
TEOopPEeTUYECKMUX MONOXEHNN.

CamocTosaTenbHas pabora.

CamoctoaTenbHas paboTa ocywecTBnserca B BuAe U3YYeHUA nuTepaTypbl,
SMMUPUYECKUX OaHHbIX MO NyBnukaumMsamM M KOHKPETHbIX CUTyauund u3 NpakTUKK, MOAroTOBKe
nHauemnayanbHblXx paboT, pabota C NEeKUUMOHHbIM MaTepuarnom, CaMOCTOSATENbHOE W3yveHue
OTAENbHbIX TeM ANCUMUMIMHbI; NOUCK 1 0630p NUTEpaTypbl U SNEKTPOHHBLIX UCTOYHUKOB; YTEHNe
n ndydeHne yvyebHuka n yyebHbix nocobun.

15. lNepeyeHb OCHOBHOM WU [OOMNOSNIHUTENILHOW nUTEpaTypbl, PECYpPCOB WHTEpPHeT,
Heo6Xx0ANMbIX ANA OCBOEHUA AUCLMUNIUHbI

a) OCHOBHas nuTeparypa:

Ne n/n MCTOYHMK

Buodmamka : yuebHuk / B. I'. ApTioxos, T. A. KoBanesa, M. A. HakBacuHa [n gp.] ; nog pegakuunen B.
I". ApTioxoBa. — MockBa : Akagemuyeckun MNpoekt, 2020. — 294 ¢. — ISBN 978-5-8291-3027-5. —

1 TeKCT : aneKkTpOHHbIN // J1aHb : aNeKTpoHHO-6ubnmoTevHas cuctema. — URL:

https://e.lanbook.com/book/132170 (naTta obpawieHus: 11.09.2021). — Pexum goctyna: ons asTopms.
nonb3oBaTenewn.
BrvoHaHoTexHONOrMKN: OOCTXEHUS, NPOGIeMbI, MEPCNeKTUBLI pa3BuTUst: y4ebHoe nocobue / M. A.
2 HakBacuHa, B. I'. ApTioxoB ; M-Bo obpa3oBaHusa 1 Haykn PP, BopoHex. roc. yH-T. - BopoHex :
M3gatenbckui gom BIY, 2015. - 150, [1] ¢
Ne n/n NcToYHMK

MpakTukym no 6uocuanke / [Aptioxos B. I'., BawapwuHa O. B., Bawanos I'. A. n gp.] ; nog obw. pea.

1 B. I'. ApTioxoBa ; M-Bo o6pasoBaHus u Hayku PO, BopoHex. roc. yH-T. - BopoHex : N3gaTtenbckuii

gom BI'Y, 2016. - 313 c.

BroHaHoTeXHOMNOrMKN: OOCTMXEHUS, NPOGNeMbI, MEPCNeKTUBLI pa3BuTUs : ydebHoe nocobue / M. A.
2 HakeacuHa, B. I'. ApTioxoB ; M-Bo o6pa3oBaHus 1 Haykn P®, BopoHex. roc. yH-T. - BopoHex :
UsgaTtenbckun gom BI'Y, 2015. - 150, [1] ¢

6) gononHUTENbHasa nNuTeparypa:
Ne n/n McToYHMK
MeHTuH KO.A. dusnyeckne meToabl ccrnenoBaHns B Xumumn: YuebHnuk / KO.A. MeHTuH, J1.B.Bunkos -

1| M.: Mup,ACT, 2003.
BenornaskmuHa M. B., ®egopeHko E. B., MBaHoBa M. A., Boromonosa W. B., boromorn, MBaHosa M.A.u
2 Ap. AHanuTudeckas Xumusa n U3NKO-XMMNYeckne metTodbl aHanusa. Yyeb. nocobue. N3gatenbcTBo:

PUOP, 2006

WanowHnk B.A Xoxnoe B.FO., MokwwuHa H.A., CenemeHeB B.®. dusmko-xmmunyeckne metonbl
aHanu3sa: YyebHoe nocobue. BopoHex: N3g-so BI'Y, 2004.

4 OcHoBbl aHanuTryeckon xumun. B 2 knurax / nog peg. K0.A.3onoToBa. - M.: Beicw. wkona, 2000.

5 MyxuHa E.A. ®usuko-xumudeckne metogpl aHanmsa / E.A. MyxuHa. - M.: Xumus,1995. - 315¢.




Muckapesa C.K. AHanutnuyeckaa xumnga / C.K.luckapesa, K.M. Bapawkos, K.M. OnbliaHoBa. -
M.:Bbicwas wkona, 1994. - 384 c.
7 Lintoud N.K. Kypc aHanutnyeckon xumum / N.K. Lintosuy. - M.:Beicwas wkona, 1994. - 495 c.

6

B) MHOPMALIMOHHbIE 3NIEKTPOHHO-00pa3oBaTenbHble pecypchl (oduumnanbHble pecypcbl MHTEPHET)™:
Ne n/n Pecypc

www.lib.vsu.ru — 3HB BI'Y

www.elibrary.ru

http://www.pdb.org — 6a3a GaHHbIX MPOCMpPaHCMBEHHbLIX CmpyKmyp besikogol
http://www.bmrb.wisc.edu — 6a3a daHHbIXx xumu4yeckux cdsueos SIMP benikos u nenmudos
http://nmrshiftdb.nmr.uni-koeln.de/ - 6a3za daHHbIx xumuyeckux cdgueos SIMP
HU3KOMOJIEKYSAPHbIX COeOUHEHUU

http://lib.mipt.ru/catalogue/1020/ -anekmpoHHas bubnuomeka Puamexa, pasden “buoxumus u
buoghusuka”

http://molbiol.ru — o6paszosamernbHbIlU calm 1o MonekynspHoU buonoauu.
http://biomolecula.ru - obpasogamersibHbIl calim Mo MonekynspHou buonoauu.
http://ncbi.nim.nih.gov — kpynHelwas 6a3a buonoau4yeckux u MeOUUUHCKUX cmamel

10 http://edx.org — oHnalH Kypcbl 8edywjux MUPOBbIX YHUBEPCUMEMO8

gl | |WIN|FP

O[N] O

16. MepeyeHb y4eOHO-MeTOANYECKOro obecneyvyeHns Ansi CaMOCTOATEeNbHON paboTbl

Ne n/n MNcToYHUK

1 Cepdiok U., Bakkau H., 3akkau [x. Memodbi 8 monekynspHol buogpusuke. YyebHoe
nocobue. T. 1, 2 - UsGamenbscmeo KAY, 2010.

17. OOpa3oBaTesfibHble TEXHONOrMU, MUCNOMb3yeMble NpU peanusauum Yy4eOHOWM
AUCLUMNIINHBLI, BKMOYas AUCTaHUMOHHble obOpa3oBaTenbHble TexHonorum (OOT,
3aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe OOy4YeHue):

Mpwn peanusauuym OUCUMNNMHBI UCMOMb3YOTCA 3MIEMEHTbI  3NIEKTPOHHOIrO 00YyYeHus,
AVNCTaHUMOHHbIE 06pa3oBaTenbHble TEXHOMOMN, LMPOBLIE TEXHOMOMUM.

18. MaTepnanbHO-TeXHU4YECKOEe obecneyeHme AUCLUNIIUHDI:

YyebHast ayantopus ons npoBeAeHUs 3aHATUN r. BopoHex, nnowanp YHuBepcutetckas, 4.1, nom. |, aya.
NEKUMOHHOro Tnna 365

CneunannsmpoBaHHas mebernb, 3KkpaH Ans NpoekTopa,
npoektop Acer X115H DLP, HoyTByk Lenovo G500 ¢
BO3MOXHOCTbLIO MOAKMIOYEHUSA K CETU «NHTEpHETY,
WinPro 8, OfficeSTD, Kaspersky Endpoint Security,
Google Chrome

YuebHas ayamtopusi Ans NpoBeaEHNS 3aHATUN r. BopoHex, nnowanbs YHuBepcutetckas, 4.1, nom. |, aya.
CceMmHapcKoro Tuna (nabopaTopHble 3aHATUS), Ans 61

nNpoBeaeHUs rpynnoBbIX N UHANBUAYASNbHbIX
KOHCYNbTaUMN, TEKYLLEro KOHTPOIS U MPOMEXYTOYHOM
aTtTecTtaymm

CneuvanunsmpoBaHHas mebenb, nabopaTopHas
nocyaa, pH-meTtp noptatmeHbin HI83141, Mukpockonsl
Mwukmea, CnektpodgoTtomeTp M13-54-00 YO,
NpOrpaMmMHO-MeTOANYECKUI KOMMNIEKC
Oroxmmunom.aHanunsa, ueHtpudpyra Eppendorf,
Lwenkep-mHkybaTop and nnaHweta ElImi SHAKER ST 3

YuebHas ayautopuvsi Ans NpoBEOEHWS 3aHSATUN r. BopoHex, nnowanes YHuBepcutetckas, a.1, nom. |, aya.
CeMMHapCKoro Tuna (nadopaTopHble 3aHATUS), Ans 68

NPOBEAEHUS TPYNMOBbLIX M UHAMBUAYANbHbIX
KOHCYNbTaLMWIi, TEKYLLErO KOHTPOMS U MPOMEXYTOYHOM
aTtTecTtayum

CreuvnanuanpoBaHHasi Meberb, Groxmummuyeckmin



http://www.lib.vsu.ru/
http://www.elibrary.ru/

nommHomeTp BXI1-07, cnektpodotomeTp CP-2000; BeCh!
noptatueHble Scout-Pro, auctunsaTop ¢ 6akom
HakonuTenem Liston;

koMnbtoTep (cucteMHbIn Briok Celeron, MoHMTOP
SyncMaster 753DFX); meLuanka

mMarHuTHas MS-300; mukpockon meauumHekmn BUOMELL
ncnonHexne BUOMEL] 2;

MOOWIbHBIN KOMMbIOTEPHBIN Kommrieke KAU-M; pH-meTp
KapMaHHbI1, KOPOTKUIA 3MEKTPOL;

CyLumMIka ans nocyabl anekrpudeckasi Akpoc M3-2010;
TepmocTtat JIAB-TXK-TC-01/12-100;

TepMmocTarT TBepaoTenbHbIN Lmdpposoi Bio TDB-100;
TEPMOCTAT ANEKTPUHECKUN

cyxoBo3ayLuHbin TC-1/80 CIY; "YHunnaH" nnaHwWeTHbI
doTOMETP C 2-MSA hUnbTPamu;

ueHTpuchbyra MiniSpin ans npobupok; Y3-aucnepratop
SONICATOR Q500, QSONICA;

poTOpHbIN ncnaputens IKA RV-10

19. OueHou4HbIe cpeacTBa ANA NPoBeAeHUA TeKYLEeN U MPOMEXYTOYHOWN aTTecTauumn

Mopsigok oOueHkM ocBoeHusi obyvatowmmmcss ydebHoro MaTepuana onpepgensietcs
coaepkaHMeM crieayoLlmx pasaenos ANCUUNINHDI:

HaunmeHoBaHve WHpmnkaTtop(bl)
Ne KomneTeH
a/n pasgena UCUUMIvHLI La(w) OOCTMKEHNSA OueHouyHble cpeacTBa
(moayns) KOMMNeTEeHUMMN

MoHATME O TeEXHONOrNK
1 €€ COCTaBMAOLWMX.
YpOBHM OpraHmsaumnm n
N3yyeHus
1. | Buonornyeckmx MK-2 MK-2.3
obbekToB.
OcobeHHoCcTH
Oronornyeckunx
00bekToB
Bonpockl meTponorum un
CTaHgapTM3aumm
2. | TexHonorun. MK-2 MK-2.3
Knaccudmkaums
TEXHONOIMN.
Buodunandeckune
TEXHOMOIMN Ha
pasnU4YHbIX YPOBHAX nK-2 nK-2.3 Bonpocsi dnisi meKyuje2o KoHmposs
opraHusaumm coanacHo n. 20.1
Oronornyeckunx
00bEeKTOB.
MogrotoBka
©uonornyeckoro
MaTepuana K Bonipocbi 0511 meKyuje20 KOHmposs
MK-2 MK-2.3
MCCregoBaHNAM. coenacHo . 20.1
TexHonornyeckmne
CcXeMbl 1 annapaTtypa.
TexHonornm
dpaKkuMOHMpPOaHUS:
ceMEHTaLMOHHbIE, nK-2 nK-2.3 Bonpocsi dnsi meKyu,e2o KoHmMporss
Xpomarorpaduyeckmne coenacHo . 20.1
MeToAbl aHanuaa,
anekTpodopeTnyeckme
CTpyKTpyHblE
TEXHOJSOTUMK: Bonipocbi 0511 meKyuje20 KOHmposs
. MK-2 MK-2.3
OnEeKTPOHHbIN coaniacHo n. 20.1
napamarHuTHbIN

Bonpocbi 0511 meKyu,e20 KoHmposs
coenacHo . 20.1

Bonpocsi 0nisi meKyuje2o KoHmposs
coanacHo n. 20.1




UHamnkaTop(bl)
OOCTMXKEHNS OueHouyHble cpeacTBa
KOMNeTeHuun

HavnmeHoBaHue
Ne asfena AMCUUnnHbI Komneren
n/n P ums(n)
(Mogynsi)
pe3oHaHc, AaepHbli
MarHWTHbIA PEe30HaHC,
OneKTpoHHas

MUKPOCKOMNMnA

AnekTtpodopeTnyeckme nK-2 NK-2.3 Bonpocbi 0511 meKyuje20 KOHmMporsis
MeToabl aHanusa. ) coanacHo . 20.1
MpomexyTouHas aTTectaums
dopma KOHTpOns — 3a4eT

Bonpocbl Anst NpoOMeXXyTO4YHOrO KOHTPOSS

20. TuvnoBble ouUeHOYHbIE cpeaAcTBa M MeToAMYEeCKME MaTepuanbl, onpeaensiowme
npoueaypbl oLeHUBaHUA

20.1. TeKywWwmMn KOHTPOJb yCNeBaeMocCTH

KoHTponb ycneBaeMoCTV MO OUCUUMNINHE OCYLLECTBMASETCA C MOMOLLLIO CneaytoLwmx

OL€HOYHbIX CpeacCTB:
lMepeyveHb nabopaTopHbIX paboT

1. MemoOkI ebiOeneHusi 6UOMaKPOMOEKYI

2. Xpomamoepagbudyeckue MemoOb! aHanu3a

3. Gnekmpoghopemuyeckue mMemoOb! aHanusa

4. QrniekKmpoHHasi MUKPOCKOIUS

5. CkaHupyrowasi 30HO08asi MUKPOCKOMUS

6. CedumeHmauyuoHHble Memo0Obl aHanu3a

Mpumepbl nabopaTopHbIX paboT

Na6opaTtopHasa paboTta. MeToab! BbiAeNeHst GMOMaKPOMONEKYIT.

MaTepuansl 1 o6opynoBaHue: JlabopaTtopHasa ueHTpudyra, ynbTpa3ByKOBOW Le3uHTerparop,
Habop XMMMYECKMX peakTUBOB M OAHOPa30BO NabopaToOpHOro nnacTuka, NepcoHarnbHbIA KOMMNbIOTEP C
AOCTYMNOM B MHTEPHET.

Llenb paboTbl: ocBOEHME METOA0B BblaeneHust BriomakpoMonekyn, Ha npeaMmeTe reMornobuHa
KpOBW YenoBeka.

Xop paboThbl

1. MogroToBuTb 06pa3eL, KpOBW AOHOPA.

2. OcyuiecTBuTb pasgeneHne opMeHHbIX 3NIEMEHTOB KPOBU M OT Nia3Mbl KPOBM.

3. OcyLecTBuTb reMonua.

4. OcywecTBUTb LEHTpUyrmpoBaHue.

5. CobpaTb HagoCcago4HY0 XUOKOCTb.

6. 3apernctpupoBaTb CMEKTP MOrMOLLEHNS pacTBOpa reMornobuHa.

7. PaccuntaTb KOHLEHTpauuto remMorrnobrMHa Ha OCHOBaHUW [aHHbIX 3aperncTpupoBaHHOIO
crnekTpa nornaiieHus.

8. Coenatb 3akntodeHne 06 adhdekTMBHOCTY BblaeneHne remornobumHa.

OTBeTUTb Ha BONPOCHI:
1. Mepevncnute KOMNOHEHTbLI (POPMEHHbIX 31EMEHTOB KPOBW YernoBeka?
2. lNepeyncnmre KOMMOHEHTbI Nia3Mbl KPOBK YerioBeka?
3. Yto npeacraenset cobon remonms?
2. [lanTe xapakTepucTuKy CTPyKTypbl reMornobuHa.
3. Cchopmynupynite 3akoH byrepa-lflambeprta-bepa?
4. Yto Takoe KoahPMLUMEHT MONAPHON SKCTUHKLNN?

Tekyllaa aTtTecTaums NpPoOBOAMTCS B COOTBETCTBMM C [lONoXeHMeM O Tekyllei aTTecTauuu
obyyalolmxca Mo  MporpamMmaM  Bbicllero  ob6pas3oBaHVMs  BOpPOHEXCKOro  rocyaapCTBEHHOro



yHuBepcuTeTa. Tekywasa atrectauusi npoBoAnUTCs B (hOpME OTYETOB O BbINOMHEHMM NabopaTopHon
paboThl.

OTyeT O BbINONIHEHUM NAabOpPaTOPHOM PaboThbl
LLlabnoH oT4yeTa 0 BbiNONHEHMM nabopaTopHon paboThbl
OtyeT 0 BbiNnonHeHun nabopartopHon pabotbl Ne  <HasBaHMe TeMbl>, BbIMNOSIHEHHOW B paMKax
ancumnnuniel 561.6.43 OOwas u meguumHckasa pagumobuonorus obydarowmmcess  kypca <@.1.0.>,
cneunanbHocTb — 30.05.02 MeanunHckasa 6uodunsnka

Lenb paboTbl:

OGopynoBaHue u maTepuanbl:

Xoa paboTbl: (kpaTkoe onucaHue xoga paboTbl C yka3aHMEM MEPBUYHbLIX AAHHbIX, PaCYETHbIX
dopmyn, pesynbTaToB NPOMEXYTOUYHbIX M KOHEYHbIX pacyeToB; UIMCTPaTUBHBLIN MaTepuan (rpaduku,
doTorpadum n np.), obobLuarowme Tadbnuupl)

BbiBOAbI:

TpeboBaHMA K BbINMOMHEHUIO 3a4aHUN (UMK WKaNbl U KPUTEPUN OLLEHUBAHUA):

Kputepuamm oueHnBaHusa BbiNonHeHMA nabopaTtopHom paboTbl ABNAKOTCA:

— nogroTtoBka K 3aHATMIO (ocbopmneHve 3aHsaTus B paboyen TeTpagu B COOTBETCTBUM C
METOAMNYECKUMUN PEKOMEHOALMNSIMM);

— OTBEThI Ha YCTHbIE BOMPOCHI MO TEME 3aHATUSA U COAepXKaHuio nabopaTopHoW paboThl;

— aKTUBHOCTb M CaMOCTOATENBHOCTL MPY BbIMNOSHEHUN 3a4aHUN;

— ochopmneHne pesynbTaToB B COOTBETCTBMM C METOAMYECKUMUN PEKOMEHAALMNSAMMY;

— YMEHWe aHanuM3upoBaTtb, 00CyXAaTb MOMyYeHHble pe3ynbTaTbl W CaMOCTOSATENbHO
dhopmynmpoBaTh BbIBOAbI;

— YMEeHue peluaTb NpakTuyeckne 3agaHus (3agaym) no TeMe BbINOHEHHOW paboTbl.

PaboTa cunMTaeTcsi BbIMOSIHEHHOW W 3a4TEHHOW, €Cnv CTYAEHT B KOHLUE 3aHATUSI npeacTaBun
OTYET B COOTBETCTBUM C AAHHBIMW METOAMYECKMMM PEKOMEHOALMNSMN.

OnuncaHune TexHonormum npoBeaeHnA

YCTHBIN ONPOC MO OCHOBHbLIM TEPMUHAM MOXET NPOBOAUTLCSA B Havane/KoHue
nabopatopHoro 3aHATUA B TedeHne 10-15 muH. JInbo yCTHbIN onNpoc NpoBOAUTCSA Nochne
BbINONHEeHUs nnabopaTopHon paboTbl MO OCHOBHbLIM 3aKOHOMEPHOCTSIM, BbISIBIEHHBIM B XOA4€E ee
BbINOSTHEHUS.

Bonpochbl ansa ycTHoro onpoca

1. Ha namepeHunn kakmx cBOMCTB OCHOBaHbI (PU3NKO-XMMNYECKME METOAbI aHanm3a?

2. B yem 3akntoyarTca 4OCTONHCTBA PU3MKO-XMMUYECKMX METOAOB aHann3a?

3. NpuBeguTte obnactn NpuMeHeHNa PU3NKO-XMMUYECKNX METOOOB aHanmsa.

4. Kakasi 3aBUCMMOCTb NIEXUT B OCHOBE MCMONb30BaHNA (PU3NKOXMMUYECKMX METOAOB B
KONM4YeCTBEHHOM aHannae?

5. MNMpuBeguTte knaccngukaumio PUsNKo-XMMUYEeCKMX METO0B aHanmsa no usmepsiemMomy
napameTpy. Kakue rpynnbl METOAOB UCNOSb3YTCA Hanbonee 4yacto?

6. [ante onpegeneHuss U MNOSICHATE Crieaylowme TEPMUHbI: CNEKTP, WHTEHCUBHOCTb
N3nyyeHus, AOSIMHA BOSHbl, BOSIHOBOE 4WUCNO, CHEeKTpanbHad LWMPUHA Nonockl, OOTOH,
nornoweHne, NCnyckaHme, OCHOBHOE COCTOsIHME, BO3BYXOEHHOE COCTOSIHME.

7. DanTte knaccudurkaumio onTMYECKMX MeToaoB aHanuaa (no nlydaembiM ob6bektam, no
Xapaktepy B3aMMOLAEWCTBUA 3NIEKTPOMArHUTHOrO U3fyyYeHuUss C BELLECTBOM, MO UCMOfb3yeMoun
obnacTu anekTpoOMarHMTHOro CnekTpa, Mo NPUPoOAE IHEPreTUYECKUX NEPEXOLOB).

8. Ha kakom npuHumne oCHOBaHbI CNEKTparnbHble MeTOAbI aHann3a?

9.KakoBa npupoga M NPOUCXOXAEHUE aTOMHbIX 3MWUCCUOHHBIX cnekTpoB? [lovemy
aTOMHbIE CMEKTPbl UMEIOT NMINHENYaTbIN XapakTep?

10. Yem xapaktepusyeTcsi IHepreTMyeckoe COCTOsIHME AMEKTPOHOB M aTOMa B LIENIOM.



11. B yem 3akntoyaeTcs CyLHOCTb aTOMHO-abcopOLMOHHOro MeToga aHanmnsa?
12. KakoBa ponb nyiameHun npu atToMHO-abcopbLUMOHHLIX onpeaeneHnsax?
13. OnnwmTe NpUHUMNNAnbHY CXeMy aTOMHO-abCopOLMOHHOIO aHanmsa.

14. Kakas wmaTemaTmyeckass 3aBUCUMOCTb WCMOMb3yeTcs B MeToAe aTOMHO-
abcopObuUMOHHOro aHanmsa?

15. TMpvBeante MPUHUMNMANbLHYID CXEMYy MNJlaMEHHOr0  aTOMHOabCcopOLUMOHHOIO
cnekTpomeTpa

16. OnuwwuTe 3agayn, pewaemMble MeTogamm aToMHO-abcopObLMOHHOIo aHanumaa.
17. KakoBbl JOCTOMHCTBA U OrpaHNYeHns MeTo40B aTOMHOA6bCcopOLUMOHHOro aHanmsa?
18. OnnwmTe NpMHUMNnanbHY0 CXemMy aToOMHO-abCopOLIMOHHOIO aHanmsa.

19. Kakas maTemaTmyeckass 3aBUCUMOCTb WCMOMb3yeTcd B MeTOAe aTOMHO-
abcopbumoHHoro aHanmsa?

20. [puBeguTe NpUHUMNUANbBHYD CXEeMy MfaMeHHOro aToMHoabcopGUUOHHOMO
cnekTpomeTpa

21. OnuwnTe 3agayu, pellaemMble METOAaMU aTOMHO-abCopOLIMOHHOIO aHanusa.
22. KakoBbl JOCTOMHCTBA U OrpaHUYeHUs METOI0B aTOMHOa6CopOLIMOHHOrO aHannsa?

23. B yem 3aknoyaeTca CywHOCTb MeToda 3MUCCUOHHON boTOMEeTpUn nnameHn? Kakve
OCHOBHbI€ NMpMEMbI paboTbl UCMOSb3YHOTCA B 3TOM MeToae?

24. Kakve JOCTOMHCTBA U HeJoCTaTKM UMEeeT MeToA?
25. OnuwnTe 3agayu, peliaemble MeTogaMmm dOTOMETPUMN MNNaMEHMN.

26. B uem 3aknoyalTCAa MUCTOYHMKM OWMBOK MeToga 3MWUCCUOHHOM dOoTOMETpUmn
nnameHu?

27. KakoBa npupoaa SItoOMUHECLEHTHOIO U3ny4YeHna?

28. Kaknum obpasom krnaccupuumpyroT MeToabl MIOMUHECLEHTHOro aHanusa?

29. Ha yemM OCHOBaH Ka4eCTBEHHbIN NIIOMUHECLIEHTHbLIN aHann3?

30. OT yero 3aBUCUT WHTEHCUBHOCTb JOMUHecUeHumMn? Kak oHa cBs3aHa ¢
KOHLEHTpaumen?

31. KakoBbl 4OCTOMHCTBA M HEAOCTAaTKN NMIOMUHECLIEHTHOrO aHanu3a?

32. Kakve wmeToabl MCMOMb3ylT AN ONpefdeneHust KOHUEeHTpauuu BewecTBa B
NIOMUHECLEHTHOM MeToAe aHanu3a?

33. Ha 4yem ocHOBaH KONMYECTBEHHbIN JTIOMUHECLIEHTHbIA METO 4, aHanmsa?

34. Kakve BewecTBa MOXHO aHanM3npoBaTb C MOMOLLBb NMIOMUHECLIEHTHOrO MeToaa
aHanusa?

35. Ha yem ocHoBaH 3akoH CTokca — Jlommena?

36. [1ns yero ucnonb3yeTca NpaBuo 3epKanbHON CUMMETPUN CMEKTPOB MOrfoWeHUs y
nanyvyeHna?

37. YT0 Takoe BbIXOA MIOMUHECLEHLMM M OT Yero OH 3aBUCUT?

38. Ha 4yem ocHoBaH 3akoH BaBunosa?

39. YTto Takoe TyweHue nomuHecueHumn? Kakue Buabl TyLWEHUS Bbl 3HaeTe?
40. MNpuBegnTe cxemy npocTeunLlero griyopmmetpa.

41. KakoBbl BO3MOXHOCTM MCMONMb30BaHWUS OAHHOrO MeToda AN KOHTPOns KavecTBa
MULLEBbLIX NPOAYKTOB?

42. B yeM 3aknyaeTcs CyLIHOCTb MEeTOAOoB pasgdeneHua? lMepeuncrniute U3BECTHble
cnoco6bl knaccudmkaumum MeToaoB pasaeneHus.

43. B yem 3aknoyaeTcsl CyLHOCTb METOAOB KOHLUEHTPUPOBAHUS MUKPOSNEMEHTOB?
Mepeuncnnte OCHOBHbIE BUAbI KOHLEHTPUPOBAHMS.

44. T1o KakuM KpuTepuam KnaccuuumpyoT MeToabl pa3geneHms u
KOHLIEHTPMPOBaHNA?



45. Yem onpepgensieTcsa BbIOOp MeToAa KOHLEHTPUPOBAHUS U pasaeneHunsa?
46. Yem oTnnyatotcs rmbpuaHblie U KOMOUHMPOBaHHbIE METOAbI aHANUTUYECKOM XUMUN?

47. Tepeyncnnte OCHOBHble AOCTOMHCTBA M HeOocTaTkM MEeTOAOB pasdeneHus U
KOHLEHTpMpOBaHMA?

48. Ha 4yem ocHoOBaHbI COp6LI,VIOHHbIe MeToabl pa3geneHna n KOHLI,eHTpVIpOBaHI/IFI?

49. lMNpuBeanTe knaccudukaumio copOUMOHHBIX METOAOB MO MexaHusMy copouuu u
cnocoby ocyLlecTBneHns npouecca.

50. lMNpuBeauTe npumepbl Haubonee pacnpoCTPaHEHHbIX COPOEHTOB M Mnepedncnute
TpeboBaHUs, NpeabsBNSeMble K HAM.

51. Nepeyncnute KONIMYECTBEHHbIE XapakTEPUCTUKN COPOLIMOHHBIX METOLOB.
52. Yto npeacraesnsaeTt cobon nsotepma copbummn? Kakon sug oHa nmeet?

53. [llpuBeguTe mMartemaTnyeckoe BblpaXeHue ypaBHeHus PpenHanuxa. Kakyto
3aBMCUMOCTb OHO OTpaXkaeT?

54. [Ina 4yero ucnonb3yeTtcs ypaBHeHue JIaHrmiopa? [NpuBeaute ero matemMatuyeckoe
BblpaXKeHue.

55. B yeMm 3aknyarTcs AOCTOMHCTBA COPOLMOHHBIX METOAOB?

56. B yem cyuwHOCTb Xpomartorpaduyeckoro metoga aHanusa? BcnomHuTe uctopuio
OTKPbITUSA 9TOro MeToaa.

57. KakoBbl 4OCTOMHCTBA U HEAOCTATKN XpoMaTorpacgpum?
58. HazoBuTe obnactu ncnonb3oBaHsi XxpomaTorpagnuyeckmx MeToaoB.

59. Kak knaccudpuumpytoT xpomaTtorpaduyeckme mMetogbl Mo arperaTHOMY COCTOSHWUIO
npuMeHseMbIX a3, MexaHn3amy pasgeneHnsa n NPUMeHsIeMon TEXHUKE?

60. Kak obHapyXuBatT U NaeHTUPUUNPYIOT KOMNOHEHTbI HA BYMaXXHbIX M TOHKOCSTOMHbIX
XpomMarorpammax?

61. Kakne napameTpbl Xxpomatorpadmyeckoro nuka MCnonb3yT ANs KONMYEeCTBEHHOro
aHanunsa?

62. B kakmx cnyyasix B KONMMYECTBEHHOM XpomaTorpadMyeckoM aHanuse U3MepsitoT
BbICOTY NMKa? nnowagb nuka?

63. Ha u4yem OcCHOBaH Ka4yeCTBEHHbIi aHanuM3 B  pPasfM4YHbIX  BapuaHTax
XpomaTtorpaduyeckoro pasgenerun? Npueseante npumepsbi.

64. Kak ocywecTBnAT KOMUYECTBEHHbIN XpomaTtorpaduyeckmn aHanms? B 4yewm
CYLLHOCTb METOA0B HOpManusaunm (HOPMUPOBKK), BHYTPEHHErO 1 BHELLHEro ctaHaapTa?

65. Kak ocyliecTBnseTca KayeCTBEHHbIM U KONIMYECTBEHHbIA aHanmn3 B OCaJo04YHOM WU
OymaxkHoOW pacnpegenuTensHon xpoMmaTorpagpun?

TpeboBaHuMs K BbINONMHEHUIO 3a4aHUI (UNK LWKarbl U KPUTEPUM OLLEEHUBAHUS)
OueHka «omnu4HO» unu “3a4em” cmasumcs cmyoOeHmam, KOmopble:

* deMoHCMpuUpPyrom 3HaHuUe 0CHOBHOU slumepamypbl, peKoMeHO08aHHOU y4ebHoU
rnpozpammoul QUCUUMNITUHbI;

* grnaderom Hay4yHou mepmuHonoauel;

* 3Harom ghusu4ecKkue rnPUHYUnbl Memooos, 6r10K-cxeMbl U MPUHYUNUabHbIE CXEMbI
npubopos, ocobeHHocMu usmepeHul u hopmy ebidagaemou npubopamu UHghopmayuu, a
makxxe ymerom UuHmepripemuposams rosly4eHHY UHGOPMayUo;

* ymerom 8bibupame MemoObl uccriedoeaHusi, adekeamHbie cmosuwel rnpobrneme;

* JI02UYECKU MPasusibHO U3/iazarm omeemsl Ha 80rPOCkl, yMerom desfiame
060CHOBaHHbIE 8bIBOObI;

* deMoHCcMpupyrm criocobHOCmMb caMoCmMOosImesibHO pewame 1oCmaeieHHbIe
npenodasamesiemM ripobremHbie cumyauuu;



* [1pU omeeme Ha 80r1pocChbI OOI'IyCKafOI’n OWUBKU U HEMOYHOCMU 8 U3JT0XKEeHUU, KOmopble
CUJIbHO He 8JIUAKM Ha CyWHOCMb u3jiacaemMoco Mmamepuaria.

OueHka "xopowo" unu “3ayem” cmasumcsi cmyOeHmam, Komopble:

* [1oKa3bleatom 0OCMamoyYHO MosiHble U 2/1yboKue 3HaHUsI Mpo2paMMHO20 Mamepuana
10 NPOCMpPaHCMeeHHo pacrpedesnieHHbIM duccunamueHbIM cucmemam;

» deMOHCMpPUpPYyrOM 3HaHUe OCHO8HOU U Hauboriee 8axxHOU OOMOSTHUMEIbHOU
niumepamypbl, pekoMeHO08aHHOU y4ebHOoU rnpo2pamMmol QUCYUMNITUHbI;

* noddep>kusarom OUCKyccuro ¢ npernodasamenemM no bonbwuHcmay 8ornpocos bunema;

*[1ipu omeeme Ha 80r1pOoChbl OOﬂyCKafOITI OWUBKU U HeE3Ha4YuUmMesibHble Hemo4YHocmu 8
U3JI0XKeHUU, Komophbie CUlibHO He 8JI1UArm Ha CywWwHOCMb u3rfiacaemMoco Mmamepuara,

OueHka "y0oeriemeopumeribHO" unu “3a4em” cmasumcsi cmyoOeHmam, Komopeble:

» deMoHcmpupyrom 0ocmamoyHbil 06bem 3HaHuUU Mo meopuu QUHaMU4YeCKUX CUCMEM 8
pamkax rnpoepammabi;

* rl0Ka3blgarom yceoeHue OCHO8HOU y4ebHoU numepamypsbl o ecem pasdenam
npozpammbi;
* noddepxkusarom QUCKyccuro ¢ npenodagamerieM o omoesibHbIM 8oripocam bunema;

* [pu omeeme Ha 80rpPoChbl AoycKkarm oWUbKU U HEMOYHOCMU 8 U3/T0XKEeHUU
mMamepuarna.

OueHka "HeydoernemeopumersibHO" unu HezadYem cmagumcsi cmyoOeHmam, Komopble:
* rloKa3blearom hpazcMeHmapHble 3HaHUsI OCHOBHOR20 MpogpaMMHO20 Mamepuarna;

* He srladerom ecell Hay4yHoU mepMuHosio2uel rno meopuu OUHaMU4YecKux cucmem;

* HE MO2ym omeemumb Ha KOHKPeMHbIU 80rpoc rpenodasameris.

* donyckarom npuHyunuasnbHble owubKu 8 omeeme Ha 80rPOChl;

» demoHcmpupyrom rpoberibl 8 3HaHUSIX, HEyMeHUe adeKkeamHo 8bibupame Memoob! Orisi
pelweHusi mocmassieHHbIX rpernodasamersiem rnpobrem, HeymeHue uHmeprnpemuposams,
obpabambigamb 102U4ECKU U MameMamu4ecKku rnpedcmassieHHbIe rpernodasamersiem
aKcrnepumMeHmarsibHble OaHHbIE.

20.2. NMpomexyToyHasa aTrecTauus

MpomexxyToyHas aTtTecTaumus no AMCUMNIIMHE OCYLLIECTBNSETCS C NOMOLLbIO Creayowmx
OLIEHOYHbIX CPeCTB:

lNepe4yeHb BONPOCOB K 3a4eTy

. MpuHUMNBI PU3NKO-XMMUYECKOTO NCCrenoBaHUA.
. [paBMMeTpMYECKMM aHanms.

. Bugpbl ueHTpudyruposaHums.

. TUTpUMETpUYECKMn aHanus.

. MeTOo[ KMCNOTHO-OCHOBHOIO TUTPOBAHWUA.

. MeToq OKMCNEeHnA-BOCCTAHOBMNEHUS.

. OcHOBbI NepMaHraHaToMeTpuMn.

. OCcHOBbI MOAOMETPUMN.

9. MeTopg apreHTOMETPUN.

10. PaspyLueHune KneTok 1 aKCTpakums.

11. PactBopbl, UCnonb3yemble O IKCTPaKUMN.

12. AbcopbumoHHas xpomaTtorpadus.

13. NloHoOBMeHHasa xpomaTtorpadus.

14. AdbdurHHaa xpomaTtorpadus.

15. OcHoBbl AnddepeHymnansHOro metoga oTomeTpun.

00O ~NO O kA OWON -



16. OnpegeneHve cogepxaHna xernesa no Tpunoxy b.

17.Ponb (pn3NKO-XMMMNYECKNX METOLAOB aHanu3a B pa3BUTUM HAyKuU U B MEXAUCLMMINHAPHOM
B3aMMoOOencTBumn

18.Knaccudpmkaums uanyecknx MeTodoB, MPUMEHSIEMbIX ANS WUCCNedoBaHUs BELLECTB:
cnekTpanbHble, AMMPaKLUNOHHbIE, MAarHUTHbIE, SNEKTPUYECKNE, MacC-CriekTpOMeTpUYecKme.

19. Knaccudurkaumsa cnektparnbHbIX METOLOB: No cnocoby HabnoaeHus.
20. TexHuka n metoguka VK-cnektpockonuu n cnektpockonuun KP.

21. AbcopbumoHHasa cnekTpockonus B Buaumon n YO obnactax kak MeTod uccneaoBaHust
3NEKTPOHHBIX CMEKTPOB MHOrOATOMHbIX MOMNEKYI.

22._OneKTPOHHbIE CMEKTPbl NOrMOLEHMS OTAENbHbIX KNAacCOB OPraHNYeCKMX COeaUHEHWIA.

23.Pusnyeckmne ocHosbl criektpockonun AP n AMP. lNpumeHeHne 3P B aHanuTuUyeckux
uensx.

24. MeToabl OTOMETPUYECKOrO aHanmn3a. TexHuka u MeTouka aKcnepumMmeHTa.

25.PaccesiHne M norfoweHne cBeTa pacTBOpaMu, COAEPXKalUMMW B3BELLUEHHble YacTulpbl.
TexHuKa n MmeToanKa aKCnepumMeHTa.

26.YpaBHeHue nornoweHna ceeta. KoadpununeHT 3KCTUHKLMN U MOSSIPHOIO MOrfoLLEeHNs.

27.9nektponpoBogHocTb.  KoadhdmumeHTbl  anekTponpoBoAHOCTU.  KoHAyKkTOMeTpudeckoe
TUTPOBaHMeE.

28. MemoObI ebidernieHUs1 6BUOMaKPOMOIEKY
29. Gnekmpoghopemuyeckue MemoObl aHanu3a.
30. BrieKmpoHHasi MUKPOCKOMUS U ee 8Udbl.

31. KpuoanekmpoHHasi MUKPOCKOIUS.

32. CkaHupyrowas 30H008asi MUKPOCKOMUS KakK UHCMpPyMeHm uccriedoeaHusi 6uono2u4eckux
o0bbekmos.

33. CedumeHmauyuoHHble Memo0dbl aHanu3a.
34. Memod duHamu4ecko2o ceemopacceusaHus.
35. KoHgbokarnbHas u hriyopecyeHmHasi MUKPOCKOIUSI.

36. OCHOBHblE OTNNYUSA KPUOINEKTPOHHOM MUKPOCKOMUN N KPUOISNEKTPOHHOM ToMorpadgumn ot
npocBeYvnBaroLLiEN INEKTPOHHOWM MUKPOCKOMNUMN.

37. MNpuHUMNbI CKaHUPYOLLE 3MEKTPOHHON MUKPOCKOMUN.

38. MNp1HUMNbI aTOMHO-CUIIOBOW MUKPOCKOMUN BUONornyecknx o0 bekTos.
39. MpuHumn pernctpaumm cnektpos AMP 1 nx uHtepnpetaums.

40. MpuHumn pernctpaummn cnektpoB AP u nx nHtepnpetaums.

Mopsgok cdopmmpoarHna KMM. Bonpochl rpynnupyotcs B G1UneTbl, Kaxabli U KOTOPbIX
COOEPXKMT MO 2 BoMnpoca.

OnncaHue TexXHoNorMmn NpoBeaeHus
3ayeT npoBoAUTLCSA B YCTHOW (hopMe. CTyAeHThbl BbITArMBaOT GUNeThbl, Nocne Yero MM JaeTcs
30 MVHYT Ha noaroToBKy oTBeTa. o NCTEYEHNIO 3TOr0 BPEMEHM CTYAEHT YCTHO OTBEYaeT no
3aroTBIEHHOMY KOHCMEKTY.

TpeboBaHuWs K BbINOMIHEHUIO 3a4aHUK, LIKalbl U KPUTEPUM OLLEEHUBAHUSA
OueHka «OTNIMYHO» CTaBUTCH, ECIN:
copgepXaHue OoTBeTa Ha nepBbl, BTOPOW U TPETUM BOMPOCHI NpeactaBnseT cobon CBA3HbIV
paccka3, B KOTOPOM MWCMONb3YyTCA BCe HeobXoauMMble MOHATUA MO AaHHOM TeMe; pacckas
COMPOBOXAAETCH NOACHAOLMMN PUCYHKAMN U B OTBETE OTCYTCTBYHOT OLUNGKMN.

OueHka «XopoLwlo» CTaBUTCA B Citydae npaBuJibHOro, HO HEMOJIHOIoO OTBETaA Ha BOMPOCHI, eCrin:



OTCYTCTBYKOT HEKOTOpble HeCylleCTBEHHbIE JdJIeMEeHTbl coAepXaHua; nNpUucyTCTBYKOT BCeE
NOHATUA, COCTaBlidlOLLME OCHOBY COAepXXaHUA TeMbl, HO Npun WnX pacKkpbiTun OonyLleHbl
HETOYHOCTM WNN HEe3HaYUTEnNbHblE OLINOKM, KOTOpble CBUAOETENIbCTBYKOT O HeO4OCTaTOYHOM
ypoBHE oBJ1ageHund otaesibHbIMN YMEHUAMMN.

OueHka «yaoBneTBoOpuUTEsibHO» CTaBUTCA, ECIA:

B OTBETE Ha BOMNPOCHI OTCYTCTBYIOT HEKOTOPbIE MOHSATUS, KOTOPbIE HEOOXOAUMbI ANS PACKPLITUS
BoMnpoca 6uneTa, HapyLlaeTcs NornMka U3nNoXxeHUs matepuana.

OueHka «HEey[OoBINEeTBOPUTESIbHO» CTaBUTCA, €CIn.

B OTBETE Ha BOMPOCbI MNPAKTUYECKM OTCYTCTBYIOT MOHATUS, KOTOpble Heobxoaumbl Ans
PacKpbITUS COAep)XaHUs TEMbI.



