MMNHOBPHAYKW POCCINIA

PEAEPANTIBHOE NOCYAAPCTBEHHOE BFOMKETHOE OBPASOBATE/IbHOE YYPEXXAEH/E

. BbICLI.IEI'OOBPA303AHI/IF|U
«BOPOHEXXCKUN TrOCYAAPCTBEHHbIVN YHUBEPCUTET»
(Preoy BO «Bl'Y»)

YTBEPXAAIO

3asepytoLmii kadpegpoi
61odom3nKM 1 GUOTEXHOOTNN
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PABOYASA MPOrPAMMA YYEBHOW ANCLM/INHBI
B1.B.02 MeToabl 6Mohu3nUecKkux nccnepoBaHuii

1. Kog n HaumeHoBaHue cneynanbHOCTU:
30.05.02 MeguumHckasa uodgomsmka
2. Cneuynanusauyus:

3. Keanudmkauma BbinycKHUKA:
Bpau-6nodumsnk
4. dopma o6yueHus:
OuHasa
5. Kacheapa, oTBevatoulan 3a peannsayuio gUCLUNINHDI:
61odom3nKM 1 BUOTEXHOIOTNN
6. CocTtaBuTENIN NpOrpamMmmboil:
AHTUNOB Ceprein Cepreesuy, A.6.H.
7. PekomeHgoBaHa:
HMC mepguko-6uonornyeckoro pakysibteta ot 21.03.2022 1., npoTokon Ne 2

8. YueGHbIii rog: 2025/2026 CemecTp(bl)[TpumecTp(bl): 7 cemecTp

B.[". ApTioxoB
21.03.2022



9. Llenu n 3agaum y4ye6HOW AUCLUN/IUHDI

Llenblo ocBOEHUSA y4ebHOW ANCLMNIINHBI ABASIETCH 3HAKOMCTBO CTYAEHTOB C OCHOBHbIMM
COBPEMEHHbIMW MEeToAaMM, UCMO/b3yEMbIMK B 06/1aCTN MeANLMHCKOA GMOGQIN3NKA 1
6Unon3nYecknx nccrefoBaHnsaxX 6UONOrMYECKUX CUCTEM Pas3/IMYHONO YPOBHSA OpraHm3aumnn.

3adayu y4ebHoU OuCyur/IuHbI:

CTYAEHTbI AO/DKHbI MO/TY4YUTb COBPEMEHHbIE 3HAHUA N NPeACTaBNEHNS:

— 06 0COBEHHOCTAX BUONOrNYECKNX OO BEKTOB;

— OTAEe/IbHbIX CTaANsAX NOArOTOBKM BMO0OBEKTOB K (DM3MKO-XMMUYECKM UCCNEe0BAHNSM,

— cnocobax gopakLMOHMPOBaHUSA BUONOMMYECKOro U KNIMHNYECKOro MaTtepuana;

— OCHOBHbIX COBPEMEHHbIX (PU3NKO-XMMNYECKMX MeTohax UccrefoBaHnsa 61Monornyeckmx
06BEKTOB Pa3/IMYHON CTEMNEHWN COXHOCTH,

— HaY4MTbCA NPUMEHSATb NOTYYEHHbIE 3HAHUSA B KOHKPETHbIX MPON3BOACTBEHHbLIX CUTyaLMsX.

AvicumnnvHa peannsyeTcs 4YacTUUYHO B hopMe npaktuyeckoin nogrotosku (MIT).

10. MecTo yye6GHO AUCLMNIUHBI B CTPYKTYype OOIM:

OuncumnnuHa otHocuTess K 6noky AOucumnnuubl (Mogynn) (B.1), K uyactu, opmupyemon
yyacTHUKaMu o6pa3oBaTesibHbIX OTHOLLIEHWIA.

CTyAeHTbl AO/MKHbI MMETb 6a30Bble 3HAHMA MO KypcaM «dusmnyeckas xumus», «MonekynspHas
ouonorna», «Obwas GnoxuMmmns.

OncumnnuHa npegwecTtByetr kypcam «O6was u meauvumHckas 6uodunsnka», «Obwaa u
MeANUVHCKas pagnoomonorns.

11. TlnaHupyemble pe3y/ibTaTbl OOYyUeHHS MO [JUCLMIUIMHE/MOAY/MIO (3HAHUS, YMEHHWs, HABBIKH), COOTHECEHHbIE C
IIaHUPYEMBIMU Pe3yJ/IbTaTaMH OCBOeHHs 00pa3oBaTe/IbHON ITpOorpaMMbl (KOMITETeHLIMSIMI) U MHAWKATOPaMU MX JOCTHKEHHSI:

Kop, HassaHuve Kog(b!) MuamnkaTtop(b) MnaHupyemble pesynbTatbl 06yveHNs
KOMNeTeHumMn
MK-2 CnocobeH MK 2.3 | Onpegensert HoBble | 3HaTb:
npoBOANTL obnactu - TEOpeTMYECKME OCHOBbI BMOU3NYECKNX
Hay4Hble nccefoBaHns un METO4OB  ucCnefoBaHuii, B TOM  4ucre
nccnenoBaHust B npobnemsbl B cchepe | NpUMEHsIEMbIX B 06nactu  MeAMLMHCKON
obnactu pa3paboTku Brodn3snKuy;
MeAMLMHbI 1 6rnousnyecknx n | - OCHOBHble  Buohmsmyeckne  mMeTofpbl
6uonorun. hU3MKO-XMMUYECKNX | aHa/IM3a, CBA3aHHble C  uaeHTudvkaunein u
TexHosormii B YCTaHOB/IEHMEM COOTHOLLEHWIA MEXAY COCTaBOM
34paBooXpaHeHn | u hM3NKO-XUMUYECKUMU cBolicTBamu

BMOIOrMYECKUX CUCTEM;

- OCHOBHblE METOA0MOTMYECKNE MPUEMbI,
Heo6Xxo4MMble 4151 YCNELHOro NPUMEHEHNS 3TUX
METOAOB B COBPEMEHHbIX BGMOMEANLMHCKNX
nccnefoBaHnsx;

- NPUHLUMNbI  paboTbl C  COBPEMEHHbLIM
nabopaTopHbIM 060pya0BaHNEM;

YMmeThb:

- NPUMEHATb npuemsb| paboTbl (o
COBPEMEHHbIM NabopaTopHbIM 060PYA0BaHNEM;
- oLueHnBaTtb 7] obpabaTbiBaTb

NoslyYeHHble 3KCNepYMeHTa/lbHble pe3ynbTathl;
- BblGMpaThb ONTUMa/IbHbIE meToapbl
[OCTWXKEHNS NOCTaBNEHHbIX UCCNeA0BaTENbCKMX
uenei;

Bnagetb:

- npuemMamum © HaBblkKaMu paboTbl C
COBPEMEHHbLIM /Tab0paTopHbLIM 060pyAOBaHNEM;
- cnocobamu 1M TEXHOIOTUSIMU 3almUTbl OT




BO3AeNCTBUSA BpeaHbIX
npocheccuoHasibHOM cpeap;

(hakTopoB

- I'IOHFlTI/II7IHO-TepMI/IHOI'IOFI/ILIECKI/IM

annapaTom MeTo/0B 61oOn3NYECKmX
nccneaoBaHuii.
12. O6bem AMCUMNIVHBI B 3a4€THbIX eguHulax/yac. - 2 /72.
dopma NMPOMEXYTOUHOW aTTecTauum 3a4em
13. Tpyj0eMKOCTb TI0 BUJjaM yueOHOM paboThl
TpyooemMKoCTb
Mo cemecTtpam
Bup, yue6Hoii paboTbl Beero No cemecTpa 7 Ne cemecTpa
Y. Y., B Y. Y., B
dopme opme
nn nn
AyaouTopHble 3aHATUA
Nekunn 16 16
INpakTuyeckue
B TOM YuUCSI€E: Nla6opaTopHble 16 16 16
IpynnoBble 16 16
KOHCYbTaLmu
CamocTosiTenibHast pabora 24 24
B TOM 4YmMcae: KypcoBas paboTa (NpoekTr)
dopma NPoMEeXyTOUHOI aTTecTauum
(3K3aMeH — ___4ac.)
Toro: 72 72 16
13.1. CogepxaHue ANCLMNINHBIL
Ne n/n Peanunsauus
pa3gena
HanmeHoBaHue pa3gena ANCUMNINHBI C
CofepxaHve pasgena AUCLUNINHLI
AVCUMNNHBI NMOMOLLbHO
OHNaiH-Kypca,
QYMK *
1. lekuumn
1.1 MNoHaTtne o] Hay4yHOM | HayuHbIli MeToa4 W €ero COCTaB/solWME. YPOBHU -
mMeToae n ero | opraHmsaunm XuBo  maTepum  (MONEKYNSPHbINA,
COCTaB/IAOLLNX. YPOBHW | KNETOUHbIA, TKaAHEBOI, OPraHHbIA, OpraHW3MEHHbIN,
opraHMsaumMm W u3ydeHust | NonynsiuMOHHO-BMAOBOW, 6GMOreHOLLEHOTUYECKIIA,
OMOMOrMYecKnX 0OBLEKTOB. | BUOCHEpPHbIN). OcobeHHOCTHU 610N0rMYEeCcKmx
OcobeHHOCTH 0OBHEKTOB.
61010rMYeCcKMX 06 BEKTOB
1.2 Bonpocbl meTposnorum 1 | MeTponioruss — Hayka 06 M3MepeHusax U meTodax -
cTaHZapTM3aLuu. OOCTWXKEHNS  MOBCEMECTHOrO  MX  eAuMHCTBA U
Knaccndmkaumsa  domsuko- | Tpebyemoid  TouyHOCTWM.  MexayHapogHas cuctema
XUMUYECKNX meTogdoB | eguHny, CW. Knaccudmkaums  prsnKo-XMMmny4eckmx
nccefoBaHus. METOA0B NCCNef0BaHus.
1.3 Buodmsnyeckne  metoabl | Buodmanueckne meTodpl MCCNefOBaHUSA Ha YpPOBHE -
nccnefoBaHus Ha | uenoro opraHmama: peHTreHorpacuyeckue,
pas/iMyHbIX YPOBHSIX | anekTporpaguyeckme, Tepmorpaguyeckme,
opraHusaumm mMarHmTorpadmyeckme un Tomorpadumyeckme MeToabl
610N10rMYecknX 06HLEKTOB. uccnepoBaHus. Mcnonblyemas annapartypa, 3HaveHue
ans ONarHocTuKu. Brodmsnyeckune MeToabl
nccnefoBaHns Ha YpoOBHE OTAESbHbIX OpraHoB, TKaHe
N KNETOK.
1.4 MNoparotoBka PasnnuHble cnocobbl NOArOTOBKM  GUOIOTMYECKOro -
6uonornyeckoro marepmnana | marepmnana K nccnefoBaHnaM. Cnocob6bl
K nccnefoBaHuaM. | rOMOreHn3auum uccrefyemoro  Marepuana wu
Cnocobbl romoreHusaumMm n | npuMeHsiemass annapaTypa. Bbeibop cpegbl  ans
NpMMeHsieMas annapaTtypa. | romoreHmsaumm. MeTogbl  BblAENEHUS U OYUCTKU




opraHensni, MembpaH XMBOTHbIX W pPacTUTEsbHbIX
KNeTok, O6uomakpomonekyn (6enkoB, HYKNENHOBbIX
KMC/OT). MeTonpl pasgeneHuns 6uomonekyn,
OCHOBaHHblE Ha pas/MuMax B WX PacTBOPUMOCTU.
SKCTpakuus. Contobunusayms. Ounctka
61OMONIMMEPOB  OCAXAEHNEM: BbiCA/IMBaHNE OESKOB,
pH-dpakLmoHupoBaHue, (hpakuroHupoBaHve c
NCMNO/Ib30BaHNEM NONSAPHbIX OpraHnM4yeckunx
pacTBopuTeneii.
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CeguMeHTaUNOHHbIe
MeToAbl aHa/mM3a.

LleHTpudoyrmposaHme, npuHuun metoga. OCHOBHble
MOHATUA Teopun cefuMmeHTauuun, [penapatvBHoOe
LeHTpudyrmposaHue, ero pasHoBUAHOCTU
(andbdpepeHumansHoe, 30Ha/IbHO-CKOPOCTHOE,
N30MNNKHUYECKOE, paBHOBECHOE LeHTpudyrmposaHune B
rpagmeHTe  NMOTHOCTW).  Bugpl  npenapatyBHbIX
LeHTpudyr, nx YCTPOWCTBO. AHanutnyeckoe
ueHTpudpyrmposaHne.  OcobeHHOCTM  yCTpoiicTBa
aHaNUTUYeCKnX UeHTpudyr. cnosb3oBaHne MeTo0B
cegMMeHTauMn ANs peleHns 3agady MOJSEKYNSPHOW
61010TUN N BUOPUINKNA.

1.6

Xpomarorpadmyeckue
MeToAbl aHannsa.

Xpomarorpadms. Knaccudpmkauus
XpomaTorpadgmyecknx mMetogoB. PacnpegenutesnibHas
Xpomarorpadgusl; xpomarorpadmsi Ha Oymare U
TOHKOC/OMHaA  xpomarorpadms.  AAcopbunoHHast
Xpomarorpadgus. Fenb-gounbTpaums Ha cedagekcax u
€€e 1Cnosib30BaHne ANns onpeneneHns MoNekynspHbIX
mMacc ouononumepos. AdpuHHasA Xxpomartorpadus.
VloHOO6MeHHasn xpomartorpadmsi.

1.7

nekTpoghopeTnyeckue
MeToAbl aHasIm3a.

DnekTpodiopes. Teopus meToaa. Bugbl
anekTpodope3a. MeTog  MOABWKHON  rpaHuubl.
30HanbHbI  3nekTpodiope3  (3/11ekTpodpope3  Ha
Gymare, Ha aueTWwIUes/Io03e, B  arapo3HOM,
KpaxMasibHOM n nosiakpuIaMmagHom rene).
30anekTpuyeckoe pokycuposaHue. K3otaxodhopes.
CwmellaHHble BUAbl anekTpodopesa.

1.8

DNEKTPOHHBIN
napamarH1THbI pe3oHaHC.

DNEKTPOHHbIA MapaMarHUTHbI pe3oHaHC. HABfeHune
napamarHetuama, napamarHetuky. OCHOBbl Teopun
QMP. TMpuHUMN nocTpoeHus cnektpomeTpos 3lP.
OCHOBHble XapakTepuctuku cnektpos JMP. Metoabl
ycpeaHeHuss (HakonseHus), HenpepbIBHOTO MOTOKA,
ObICTpOro 3amopaxuBaHus. [MpumeHeHne JMP B
6uonormn 1 meguumHe. MeTof CMMHOBLIX 30HA0B U
CMMHOBbLIX METOK, WCMO/b30BaHMe A1 U3yYeHus
CTPYKTYPHO-(DYHKLMOHAIbHOr0 COCTOSAAHMSA MEMOpPaH.

1.9

AOepHblii MarHUTHbIi
pe3oHaHc.

AOepHbIA  MarHWTHbI  pe3oHaHc. TeopeTunyeckune
OCHOBbl MeToga. XuMUYeckuid casur. IAEKTbI,
npuBoAALLME K XMMUYeckomy casury. CnuH-cnvHoBoe
pacwienneHue. lpoueccobl penaxkcaumn. Annaparypa
aons  HabnwgeHust cnektpoB AMP.  TexHuyeckne
npobnemol AMP 1 nytm wux peweHus. HAMP-
Tomorpadms. NpumeHeHne AMP B 6ronoruu.

1.10

DNeKTPOHHAA MMUKPOCKONUS.

ONeKTpoHHasa  Mukpockonus.  O6Wue  NpuUHUMNbI
MeToda W YCTPOWCTBO 3/IEKTPOHHOTO MUKPOCKOMa.
Buabl 3N1eKTPOHHbLIX MUKPOCKONOB. lMpocBeunBatoLnii
3/1EKTPOHHBIA MUKpOcKon. MoAroToBka 6MO06HEKTOB K
nccnefoBaHunioo. 3anmeka, U3roToB/IEHNE CBEPXTOHKNX
cpe30B c NMOMOLLbI0 YyNbTPamM1KPOTOMOB,
NCMNOJ/Ib30BaHMe OMOPHbIX CETOYEK, M/IEHOK-MOA/OXEK,
KOHTpacTMpoBaHune 61006 BHEKTOB. MeTogpl
HanblIeHUs, penaukauun, ckKonioB. CkaHupyowmii
NPOCBEYMBAIOLWLNI  S/IEKTPOHHBI  MUKpPOCKOM. Kpuo-
3/1EKTPOHHAsA MUWKPOCKOMMS " nccnepoBaHue
NPOCTPaHCTBEHHON CTPYKTYPbl MakpOMOJIEKy/1.
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CkaHupyoLias 30HA0Bas

CkaHupoBaHue 61o006pasLIoB C NOMOLLIbH




MUWKpPOCKONuA.

MUKPOCKOMUYECKNX  MEXaHUYECKMX, SNEKTPUYECKMX,
ONTUYECKUX, TEennoBbIX W WHbLIX 30HAOB. ATOMHO-
cunoBoli  mMukpockon. Wcnonb3oBaHne ACM  ans
N3y4yeHust GUOMOJIEKY/I.

2. NpakTunyeckne 3aHATUS

He NpeAyCMOTPEHbI

3. laGopaTopHbIe 3aHATUA

3.1

MeTogbl
61MOMaKpPOMONEKY T

BblaeneHna

MeTogpl BblIAENEHVA W OUYUCTKM OpraHesisi, MembpaH
XMBOTHbIX U PacTUTESIbHbIX K/TETOK, BIOMaKpOMOIEKy/
(6enKoB, HYKNEMHOBLIX KMCNOT). MeToabl pasgeneHns
6MOMOSIEKY/T, OCHOBa@HHbIE Ha PpasIMunsax B WX
pacTBOpPMMOCTH. SKCTpakuus. Contobununsaums.
Ounctka 6UONOMMEPOB OCAXAEHWEM: BbiCaNIMBaHNE
6enkoB, pH-thpakynoHnpoBaHue, pakuMoHNpoBaHue
C  MCnoJsib30BaHWeM NOMIAPHBIX ~ OpPraHM4ecKmx
pacTBOpUTENEN.

3.2

MEeTOoAbl aHa/In3a

Xpomatorpaduyeckme

ApacopbuyoHHas xpomatorpadms. Menb-onnbTpauus
Ha cechagekcax W ee  UCNo/Mb3oBaHWe A4S
onpeaeneHnsi MOMeKySPHbIX Macc GMoNoNMMEpPOB.

3.3

MeTOoAbl aHa/In3a

AnekTpoghopeTnyeckue

AnekTpodiopes c NOABWKHON rpaHuLei.
MpobonoarotoBka,  3KCNEPUMEHTasIbHAs  OLleHKa
MOJIEKYNSIPHON Maccbl 6enKoB C MCMOJIb30BaHUEM
paccuMTaHHON 371eKTPOHOPETNYECKO NOABWKHOCTU.
JeHcmToMeTprs nomakpuaaMuaHbix resei.

3.4

DNeKTPOHHAS MUKPOCKOMMSI

AHanus N3006paXeHwiA, NOSTyYEHHbIX c
NCNONb30BaHNEM  MPOCBEYMBAIOLLENA  SNIEKTPOHHOW
MWKPOCKOMUM € WUCMOJIb30BAHMEM  MPOrPaMMHbIX
naketoB ImageJ, Altami studio n ap.

3.5

CkaHupytoLas
MUKPOCKOMMS

30HA0Bas

AHanuns N306paxkeHuni, NoOJIyYEHHbIX c
NCNosib30BaHWeM aTOMHO-CWUJ/I0BOM  MWMKpPOCKONUA €
MCMnosb3oBaHWeM MpPOrpaMMHbIX nakeToB Gvideon,
ImageJ, NT-MDT

3.6

MEeTOoAbl aHa/In3a

CegumeHTaumMoHHbIEe

PacueT TOYHOV MOJIEKY/ISIPHO Maccbl M DOPMbI
6e/IKOBbIX MaKpOMOMEKY/ MO JaHHbIM aHa/IMTUYECKOro
YNbTPALEHTPUYTPOBaHNS.

13.2. TemMbl (pa3genbl) AMCLUIIMHEL ¥ BU/BI 3aHATHMA

Neo
n/
n

HanmeHoBaHune Tembl
(pasgena)
ONCUNNNNHBI

Buapl 3aHATUIA (KONMYECTBO YacoB)

Nekum
n

'pynnoBble
KOHCYynbTaumu
n

MpakTuyeckn | SlabopaTopHbl
e e

CamocTosiTeNbHa
A paboTa

Bcer

MoHATNE 0 Hay4yHOM
MeToAe u ero
COCTaB/SAOLLMX.
YpoBHU opraHnsaLmn
N N3yYeHns
B1oNOrNYecKnx
06BEKTOB.
OcobeHHOCTU
6ronorn4yeckux
06bEKTOB

Bonpockl meTponorum
N cTaHgapTmu3aLumm.
Knaccudpmkayus
PU3NKO-XUMUNYECKNX
MeTo0B
nccnegoBaHus.

Brodmsnyeckme
MeToabl
nuccnefoBaHus Ha
Pas/IMYHbIX YPOBHSX




opraHusaumm
O1oNornYeckmnx
06BEKTOB.

Mogrotoska
6uonornyeckoro
MaTepuana K
nccnepoBaHusM.
Cnoco6ebl
romMmoreHu3aLmm n
npumeHsemas
annaparypa.

CeaMeHTaLMOHHbIE
MeToAbl aHa/m3a.

XpomaTtorpaduyeckme
MeToAbl aHam3a.

2nekTpodhopeTnyeckn
e MeToAbl aHan3a.

DNEeKTPOHHBIN
8 napamarHuUTHbI 2 2 2 6
pesoHaHc.

AAepHbIA MarHUTHbI
pe3oHaHc.

OneKTpoHHas
MMWKPOCKOMMS.

10

CkaHupytoLas
11 30Hg0Bas 2 2 2 6
MUWKPOCKOMMSA.

UTtoro: 16 16 24 56

14. MeToguuyeckue ykasaHus A1 06yyarowmxcsi N0 OCBOEHUIO AUCUUNIIVHBI: ANITOPUTM
AeATeNIbHOCTU NpenogaBaTesnisi U CTYAEHTOB

WHgopmaumss no ydebHor auvcuunnuHe «MeTtoabl OGMOGIU3NYECKUX UCCNefoBaHU»
(ocHOBHas obpa3oBaresibHasa nporpamMmma BbicLIero o6pasoBaHUA No Hanpas/IEHMIO MOArOTOBKM
30.05.02 MeguumuHckaa 6uochmsmka, yYebHbIi nnaH, paboyas nporpaMma  AUCUMNVHGI
«MeTogbl GMOIN3NYECKNX UCCNEef0BaHUn», (OOHAbI OLEHOYHbIX CPeAcTB, OCHOBHas MU
[ONONHUTENbHAA NuTepaTtypa) pasMelleHbl Ha obpas3oBaTesibHOM noptasnie «3MEeKTPOHHbIN
yHuBepcuteT BI'Y» (https://edu.vsu.ru).

N3yyeHre pucumnnnHbl «MeToabl 6MON3NYECKUX UCCNefoBaHuin» npeaycmarpusaeT
YTeHWe NeKuuin, NpoBeaeHne NabopaTopHbIX 3aHATUI U CAMOCTOATE IbHYHO PaboTy CTYAEHTOB.

OcBoeHVe cofepxaHus  OUCUMMNIUHBI  OCYLLECTBNSAETCA C  UCNOJIb30BaHMEM
ANCTaHUMOHHBIX OobpasoBatesibHbiX TexHonornin (A4OT) — 39N1eKTPOHHOro Y4ebHOro Kypca
«MeTogpl 6MOGIM3NYECKNX UCCNeAOoBaHU», PaCnONOXEHHOTO0 Ha noptasie «3NEeKTPOHHbIN
yHuBepcuteT BI'Y». Nepen HauyasioM y4eO6HbIX 3aHATUA 00YHatoLWMIACS LOKEH:

1. [lposeputb Ha/mume p[octyna K Kypcy. B cnyvyae BbisiBfieHUA npobnem
CBOEBPEMEHHO 06pPaTUTLCA K NPenoaBaTtesito UK B CNYXO0Y TEXHUYECKON NOAAEPXKKMN.

2. i3yuntb nHTepdoeinc kypca, 3HaTb Cnocobbl B3aMOAENCTBUA C npenojasartesieM B
pamkax YK: coobLieHne Ha hopyme, oTnpasKa JIMYHOro coobLLeHns, yar.

3. O3HakoMUTbCA C LUefbld U 3ajavyamMy  OUCLMUNIIMHBIL, NepeyHem opMupyemMbix
KOMMeTeHUMii 1 pe3ynbTatoB 00yYyeHus, NporpaMMol AUCLMNAUHBI, KasleH4apHbIM MNiaHoMm,
TpaekTopueli OCBOEHWS  AUCUWM/IMHBI,  KOMMJIEKCOM  BOMPOCOB W TpeboBaHui  Ans
NPOMEXYTOYHOM aTTecTaumm.

4. O3HaKOMUTbLCA C MepevyHeM OCHOBHOW W [OMNOJIHUTESIbHOW fiuTepatypbl, a Takke
CMUCKOM  3NIEKTPOHHbIX  ObpasoBaTesibHbIX  PEecypcoB, HeoOXoAUMbIX O/ OCBOEHUS
AVCUMNInHLL. [loNlyuynTb AOCTYN K 3/IEKTPOHHbIM OUOMIMOTEYHbIM CUCTEMAaM, Ha KOTopble
oghopmneHa nognucka ®reOyY BO «Bl'y».



CamocTtoaTenbHass pabota CTYAEHTOB  OCYWECTBASAETCA C  WUCMNOJIb30BaHUEM
pekomeHaoBaHHbIX MOOK, y4e6HUKOB 1 Y4e6HbIX NOCO6WUIA B XOA4€e NOATOTOBKM K NNEKLMOHHBLIM U
nabopatopHbIiM 3aHATUAM. CTyAeHTbl 3HAKOMATCA C TeopeTUYecKMM maTepuasioMm B npouecce
NEKUMOHHOI0 Kypca 1 camoCTOSATE/IbHO, NpopabdaTtbiBaloT U ycBauBatoT TeOpeTUYeckme 3HaHus
C UCMO/Ib30BaHMEM PEKOMEHAYEMOW Yy4eOHOW nuTepatypbl U y4eOHO-MEeToANUYECKMX NOCOONIA,
COrsiacHo ykaszaHHoMy cnucky (n.15).

Ha nabopaTopHbIX 3aHATUAX CTYAEHTbl B COCTaBe Masioi rpynmnbl BbINOSHAKT y4yebHo-
nccnefoBartesibCkyto paboty. B xofe nabopatopHbIXx paboT CTyAeHTbl NprobpeTaloT HaBbIKK
NpoOBeAEeHNA  JKCMEepUMEHTa, YMEHUA  WHTeprnpeTupoBatb  MNOJIyYEeHHble  pe3ysbTaThl,
obpabaTbiBaTb M MpeAcTaBnsATb MNOJSyYEHHble AaHHble. B KOHUe nabopaTtopHOro 3aHAaTUSA
pesynbTatbl KU MaTtepuasibl  y4ebHO-uUccnegoBaTeNbCko  paboTbl  gOKNa4blBAOTCA
npenogasaTesito, Npu HeobxoAMMOCTU 06CyXaalTca B rpynne (oTyeTr O sabopaToOpHOM
3aHATUN). B cnydasx nponycka /1abopaTtopHOro 3aHATUSA MO KakuM-/iMb0 npuynHam CTyAeHT
0653aH €ero camMOCTOATENIbHO BbINO/HUTL MOJ, KOHTPOJSIEM npenojasaTeNnids BO Bpems
NHONBUAYA/TbHBIX KOHCY/IbTaLNiA.

Tekywaa arrectaumss obecneuvMBaeT MPOBEPKY OCBOEHUSA Yy4yebHOro maTepuana,
npuobpeTeHna 3HaHui, YMEHWA U HaBblKOB B MNpouecce ayAMTOPHOM U CamMOCTOATE IbHOW
paboTbl CTyaeHTOB, doopmupoBaHnsa komneteHumid (MK-3.3). Tekywasa arrectaumsa no
ancumnnvHe  «MeTogbl  GUOU3NYEcKUX UCCefoBaHUin»  BkIOYaeT B cebs  3awuty
nabopartopHbIX paboT. MNnaHMpoBaHne 1 opraHn3aunsa TEKYLLMX aTTecTauuin OCyLLEeCTBNSAETCA B
COOTBETCTBUM C cofepXaHnem paboyein nporpaMmbl U KasleHAAPHO-TEMATUYECKAM M/1aHOM C
npyMeHeHnem hoHAa OLEHOYHbIX CpeAcTB. Tekywaa atTectaums aBaseTcs oba3aresibHon, ee
pe3ynbTarbl OLEHMBAOTCA N MO peLleHnto kadeapbl MOryT ObITb YUYTEHbI NPU NMPOMEXYTOUYHOW
aTTectauumn oby4yaroLmxcs.

dopmMaMy NPOMEXYTOYHON artTecTaumn 3HaHWN, YMEHUN U HaBbIKOB 0Oy4aroLmxcs
ABNAIOTCA 3a4eT.

MeToguueckme pekomeHAauum no BupamM 3aHsaTuii

Nekuna:

B Xxo4e NeKUMOHHbIX 3aHATUIA O06ydyalolmMca peKOoMeHOYyeTCs BbINOMHAThL Ccnepyowme
fenicteusA. BecTM KOHCNekTMpoBaHWe Yy4yebHoro marepuana. O6pallaTb BHUMaHME Ha
Kareropuu, QoOpmMyIMPOBKU, packpbliBaloLme cogepXaHme Tex Uan UHbIX ABEHUA 1 NPOLLEeCcCoB,
HayuyHble BbIBOAbI W MNpakTU4eckne pekoMeHgauum no ux npuMeHeHuo. 3ajaBatb
npenojasaTesio  YTOUHALWME BOMPOCbl C UESbl YACHEHUA TeOopeTUYeCKUX MOOXKEHUN,
paspeLLeHns CNopHbIX CUTyaLui.

XKenatenibHO ocTaBUTb B paboymx KOHCMeKTax Mosis, Ha KOTOPbIX BO BHeaygUTOPHOE
BpeMs MOXHO cAefiaTb NOMEeTKM U3 peKOMeH0BaHHON nuTepaTypbl, LOMNOMHAKOWME MaTepuasl
NPOCNYLUAHHON Nekunn, a TakKke nofvyepkMBatolwme OCO0YyH BaXKHOCTb TeX WU WUHbIX
TeopEeTUYECKNX NOOXKEHWIA.

CamocToaTenbHas pabora.

CamocTtoaTenbHas paboTta OCYLeCTB/ASETCA B BUAE U3YYeHUa  NUTeparypbl,
SMMNUPUYECKMX AaHHbIX MO NyO6nnkaumMsaM W KOHKPETHbIX CUTyauuin U3 MnpakTUKW, NOAroToBKE
NHOMBMAYasIbHbIX paboT, paboTa C NEKUMOHHbIM MartepuasioM, CamMOCTOATE/IbHOE U3yyYeHue
OTAE/IbHbIX TEM OUCLMMN/IVHBI, MOUCK 1 0630p /IUTEpPaTypPbl U 3/IEKTPOHHbLIX UCTOYHUKOB; YTEHWNE
N N3yyeHne yyebHrKa 1 y4ebHbIX NOCOOUi.

15. MMepeyeHb OCHOBHOW W AOMNOJIHUTENILHOW NUTepaTypbl, PECYpCOB WHTEpPHET,
Heo6XoAUMbIX A1 OCBOEHUSI AUCLUMNIIVNHDI

a) OCHOBHas nuTeparypa:
Ne n/n VICTOYHUK

1 MpakTukym no 6uochmanke / [ApTtioxos B. I'., bawapuHa O. B., BawaHos I'. A. n gp.] ; noa obul. pea.
B. I'. ApTioxoBa ; M-Bo 06pa3oBaHust 1 Haykn P®, BOpoHeX. roc. yH-T. - BopoHex : N3naTenbckuii




nom BI'Y, 2016. - 313 c.

BUOHaHOTEXHOIOMMK: AOCTMXKEHUS, MPO6IEMbI, NEPCNEKTMBLI Pa3BUTUS : y4ebHoe nocobre / M. A.
2 HakBacuHa, B. I'. ApTioxoB ; M-Bo 06pa3oBaHns U Haykun P®, BopoHeX. roc. yH-T. - BOpoHeX :
VM3gaTtensckuii gom BIY, 2015. - 150, [1] c

6) gononHUTeIbHasa nuTeparypa:

Ne n/n NCTOYHUK

1 MeHTuH KO.A. dnsnyeckne meToapl UccrefoBaHUS B XMMUK: YuebHuk / FO.A. MeHTuH, J1.B.Bnnkos -
M.: Mup,ACT, 2003.

BenornaskuHa M. B., ®egopeHko E. B., ViBaHoBa M. A., boromorsiosa . B., boromon, MeBaHoBa M.A.u
2 Ap. AHanuTuyeckas XMMusa U U3NKO-XUMUYECKNE METOAbl aHanu3a. Yueb. nocobue. M3gaTenscrso:;
PVOP, 2006

WanowHnk B.A Xoxnos B.1HO., MokwwnHa H.A., CenemeHeB B.®. ®u3Mko-xmmmyeckme MeToAbl
aHanm3a: YyebHoe nocobue. BopoHex: VM3a-so BI'Y, 2004.

OCHOBbI aHanUTM4Yeckon xumun. B 2 knurax / nog pea. KO.A.3onoToBa. - M.: BbicLu. wkona, 2000.

MyxuHa E.A. ®n3nko-xmummyeckne metodpl aHanmsa / E.A. MyxuHa. - M.: Xumnsa,1995. - 315c¢.

MuckapeBa C.K. AHanutunuyeckass xummnsa / C.K.MNMuckapeBa, K.M. BbapawkoB, K.M. OnbliaHoBa. -
M.:Bbicwas wkona, 1994. - 384 c.

N o (oA W

LintoBnu N.K. Kypc aHanutnyeckoin xummm / N.K. Liutosuy. - M.:Bbiclias wkona, 1994. - 495 c.

B) MHA)OPMALMOHHbIE 3/1IEKTPOHHO-06pa30BaTes/IbHbIe pecypchbl (OuLmasibHble Ppecypcbl UHTEPHET)*:

Ne n/n Pecypc
1 www.lib.vsu.ru — 3HB BI'Y
2 www.elibrary.ru
3 http.//www.pdb.org — 6a3a daHHbIX IPOCMPAHCMBEHHbLIX CMPYKMYyp 6e/Kosol
4 http.//www.bmrb.wisc.edu — 6a3a 0aHHbIX XUMUYECKUX cdBu208 SMP 6e/K08 U nenmuoos
5 http://nmrshiftdb.nmr.uni-koeln.de/ - 6aza 0aHHbIX XumMu4yeckux cosuzos SMP

HU3KOMO/IEKY/ISIPHbIX COe0UHEHUU
http://lib.mipt.ru/catalogue/1020/ -anekmpoHHasi bubsiuomeka Pusmexa, pasoesa “buoxumus u

6 B
buoghusuka
7 http.//molbiol.ru — o6paszosame/ibHbIU calim 1o MosekyspHoU 6uosio2uul.
8 http.//biomolecula.ru - ob6pazosame/ibHbIli calim no mosekynspHol 6uosiozuu.
9 http://ncbi.nim.nih.gov — kpynHeliwas 6asa 6uo/102u4ecKUX U MeEOUUYUHCKUX cmamel
10 http.//edx.org — oHAalH Kypcbl Bedyujux MUpOBbIX yHUBEPCUMEMOB

16. NepeyeHb y4e6GHO-MEeToANUYEeCKOro o6ecneyeHns Assi CaMmoCTOATEIbHOW pa6oThbl

Ne n/n MNCTOYHUK

Buodpusuka : y4ebHuk / B. I. Apmroxos, T. A. Kosanesa, M. A. HaksacuHa [u dp.] ; nod pedakyued B. I
Apmioxosa. — Mocksa : Akademudeckull lNpoekm, 2020. — 294 ¢. — ISBN 978-5-8291-3027-5. —

1 Tekcm : 371eKMPOHHbIU // J1aHb : 31eEKMPOHHO-6UbG/IUOMeYHas cucmema. — URL:
https://e.lanbook.com/book/132170 (0ama obpauweHusi: 11.09.2021). — Pexum docmyria: 0/
asmopus. nosib3osamesied.

Ceporok Y., 3akkau H., 3akkau x. Memoobl 8 MosieKy/1sipHOU buogbusuke. Y4ebHoe

2 nocoébue. T. 1, 2 - ’'sdamenscmso KAY, 2010.

17. OGpasoBaTtesibHble TEXHOJ/IOTUXU, WUCNONb3yeMble MNpU peanusayum ydyeoOHOI
OAVCUMIJINHBLI, BK/OYasA [UCTaAHUUOHHble o6GpasoBartesibHble TexHonorun (AOT,
3NeKTpoHHOe o6yuyeHue (30), cmelwlaHHOe 0GyUYeHue):

Mpu peanusauuy OUCUUNANHBI UCTIONb3YIOTCS 3/1EMEHTbI 3/IEKTPOHHOTO 06YyYeHus,
[IMCTaHLMOHHbIE 06pa3oBaTe/IbHbIE TEXHOOMUN, LNGPOBLIE TEXHOMOTUN.

18. MaTepuanbHO-TeXHUUeCKoe obecrieueHne JUCLATITHHBL

YuebHas ayautopus 415 NpoBefeHUS 3aHATWI r. BopoHex, niowans YHmsepcurerckas, 4.1, nom. |,
NIeKUNOHHOro Tuna ayn. 365

CreyuannampoBaHHas mebesb, 3KpaH ans
npoekTopa, npoektop Acer X115H DLP, HoyT6yK
Lenovo G500 ¢ BO3MOXHOCTbLIO NMOAK/HOYEHNS K CETU
«HTEepHeT»



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

YuebHasi ayantopus s NpoBeAeHUs 3aHATUi r. BopoHex, YHuBepcutetckas nn., 4.1, nom. |, aya. 61
CeMMHapPCKOro Tuna (nabopatopHble 3aHATUSA), ANS
NPOBELEHUA TPYMNNOBbLIX U MHANBUAYASIbHbIX
KOHCY/IbTaLMii, TEKYLLLEr0 KOHTPO/IS 1 MPOMEXYTOUHO
arrectaumu

CneupanusnpoBaHHasa mebesb, nabopartopHas
nocyaa, pH-meTp noptatusHbliii HI83141,
MuKpockonbl Mukmeg, CnektpodpotomeTp M3-54-00
Y®, nporpaMMHO-METOANYECKUIA KOMMIEKC
GroxmmMmnnom.aHannsa, LueHtpudyra Eppendorf,
Luelikep-nHKy6aTop Ansa nnaHweTta Elmi SHAKER ST
3

YueGHas ayauTopvsi 415 NPOBEAEHNS 3aHSTII r. BopoHex, niowanb YHusepcuteTckas, 4.1, nom. |,
ceMMHapcKkoro Tuna (nabopaTopHble 3aHATUSA), AN ayn. 67

MpoBeAeHUs TPYNMNOBbLIX Y UHANBUAYANbHbIX
KOHCY/TbTaLUIA, TEKYLLLETO KOHTPO/IS U MPOMEXYTOUHOI
arTectauum

KomnbtoTepsbl Celeron, Pentium, npoektop Sanyo,
WinPro 8, OfficeSTD, Kaspersky Endpoint Security,
Google Chrome

19. OueHouHbIe cpeacTBa 415 NpoBeAeHUs TeKyLeil 1 NPOMeXYTOUHOW aTTecTauui

MopsSiAOK OLEHKM OCBOEHUS 06y4aloLMMUCS Y4yeBHOro MaTepuana onpeaensiercs
coflepXaHneM cneayrwmx pasgaesioB AUCUUNNHGI

No HavmeHoBaHne KomneTen NupukaTop(bl)
a/n pasgena gUCLUN/IHLI unsi(n) OOCTUXKEeHNS OueHouHbIe cpefcTBa
(moayns) KoMneTeHumm
lMoHATME 0 Hay4YHOM
MeToze u ero
COCTaBNAILWMX. YPOBHHA
opraHusaumm u
N3y4yeHus Bonpocsi 07151 meKyuje2o KOHmpoJisi
MK-3 MK-3.3
6uonornyeckmx coesnacHo n. 20.1
06BHEKTOB.
OcobeHHOCTH
610o0rM4eckmx
06BbEKTOB
Bonpockl MeTposiorum u
cTaHfapTusaummn.
Knaccudpmkauus Bonpocsk! 0719 mekyuje2o0 KOHmMpo/isi
MK-3 MK-3.3
JOM3NKO-XUMNYECKNX coesiacHo n. 20.1
MeToL0B
nccneaoBaHus.
Buodmsnueckne
MeToAbl NccrefoBaHns
Ha pas/INYHbIX YPOBHSAX nK-3 MK-3.3 Bonpocsi 07151 meKyuje2o KOHmpoJisi
opraHusaunm coznacHo n. 20.1
BMOMOrNYeCcKmx
06BHEKTOB.
MNMoaroTtoska
6uronornyeckoro
MaTepuana K
nccnenoBaHusIM. AK-3 AK-3.3 Bonpocsk! 0719 mekyuje2o0 KOHmMpo/isi
Cnocobbl coesiacHo n. 20.1
romoreHu3saLmm u
npuMmeHsemasi
annaparypa.
5. | CegMmeHTaunoHHbIE MK-3 MK-3.3 Boripocbl 07151 meKyuje20 KOHmMpOoJisi




HavmeHoBaHne NupukaTop(bl)
No KomneteH
i pasfena oUCUMN/IHLI ns() OOCTUWKEHUS OueHouHbIe cpeacTBa
(moayns) 4 KoMneTeHummn
MeToAbl aHa/IM3a. coesnacHo n. 20.1
Xpomarorpaduueckue Bonpocs! 07151 meKkyuje2o0 KOHmpoJisi
6. MK-3 MK-3.3
MeTOoAbl aHaIM3a. coenacHo n. 20.1
2nekTpodropeTuyeckne Bonpocsi 07151 mekyuje2o KoHmpoJis
7. MK-3 MK-3.3
MeTo/bl aHa/IM3a. coesiacHo n. 20.1
O/IEKTPOHHbI Bonpocsi 07151 meKyuje2o0 KOHmpoJisi
8. | NnapamarHuTHbIM MK-3 MK-3.3 P v P
coasnacHo n. 20.1
pe3oHaHc.
9 AnepHbii MarHUTHbIN AK-3 MK-3.3 Bonpocsi 07151 mekyuje2o0 KOHmpoJisi
pe3oHaHc. coesnacHo n. 20.1
10. OnekTpoHHas MK-3 NK-3.3 Boripocbl 07151 meKyuje2o0 KOHmMpOoJisi
MUKPOCKONuA. coesnacHo n. 20.1
11. CkaHupytoLasn MK-3 NK-3.3 Bonpockl 07151 meKyuje2o KOHmpoJisi
30H40BasA MUKPOCKONUS. coznacHo n. 20.1
MpomexyTo4Has arrecrauns Bonpockl Ans NpoOMeXyTOYHOTO KOHTPOS
dhopmMa KOHTpos — 3a4eT P AR TP Y P

20. TunoBble OLEHOYHbIE CpeAcTBa U MeToguMuecKue marepuasbl, onpegensioume
npoueaypbl OLLeHUBaHUA

20.1. TeKyLwWKii KOHTPOJIb YCNEeBaeMoCTH

KOHTpO/Ib ycneBaemocTu Mo AUCLMNIVHE OCYLUECTBASETCA C MOMOLUbI CReaytoLmx
OLIEHOYHbIX CPeACTB:

MepeyeHb nabopaTopHbIX paboT
1. MemoOsb! BbiOesieHUs1 6UOMAaKPOMO/IEKY/T
2. Xpomamoezpaghudeckue Memoobl aHa/iu3a
3. Snekmpohopemuyeckue Memoobl aHa/u3a
4. 2/1eKMpPOHHAast MUKPOCKOMUs
5. CkaHupyrowjast 30HO00B8asi MUKPOCKOIMUS
6. CedumeHmayuoHHblIe MemMOoObI aHaslu3a

Mpumepbl NabopaTopHbIX paGoT

Na6opaTtopHasa pa6ota. MeToabl BblaenieHnss 6MOMaKpOMOEKY/I.

Martepuanbl n o6opyaoBaHue: JlabopatopHas UeHTpudyra, ynbTpa3ByKOBOW Ae3uHTerpaTop,
Habop XMMMUYECKMX peakTUBOB M OAHOPA30BO 1abopaTopHOro naacTuka, NepcoHasibHbI KOMMNbIOTEP C
[OCTYNOM B MHTEPHET.

Lenb pa6oTbl: OCBOEHNE METOAOB BbiAe/NeHUss 6UMOMAKPOMOSIEKY/1, Ha nNpeaMeTe reMorobuHa
KpOBW YenoBeka.

Xop paboThbl

1. MopgroToBuTb 06pasel, KPOBKN [OHOPA.

2. OcywecTBuTb pasgeneHme OoOpMeHHbIX 3/IEMEHTOB KPOBU U OT naa3mMbl KPOBMU.

3. OcyLwecTBuUTbL reMosuns.

4. OcyLLecTBUTb LeHTpUyrnposaHue.

5. CobpaTb HafoCaA0uHYO XUAKOCTb.

6. 3aperncTpupoBartb CMEKTP NOrMOLLEHUS pacTBopa reMors1o06umHa.

7. PaccuvtaTb KOHLEHTpauuo remMornobuHa Ha OCHOBaHWM [aHHbIX 3aperucTpyMpoBaHHOIo
cnekTpa nornaweHus.

8. Cpenartb 3aknoueHne 06 adphekTUBHOCTY BblAesIeHNe remorsiodmHa.

OTBeTUTb Ha BOMpPOCHLI:
1. NepeyncnnTe KOMMNOHEHTbI POPMEHHbLIX 3/IEMEHTOB KPOBU YeoBeka?
2. MNepeyncnuTte KOMNOHEHTLI NNa3mbl KPOBU YerioBeka?
3. UTto npeactaBnsieT coboi remonns?



2. [lainTe xapakTepucTuKy CTPYKTYpbl reMoroomHa.
3. Cchopmynupyiite 3akoH byrepa-/lambepTta-bepa?
4. Uto Takoe Koadhp1UNeHT MONSPHON SKCTUHKLUN?

Tekywan aTrectauusi NpoBOAMTCA B COOTBETCTBUMM C [losoXeHMeM O Tekyllel artectauuu
obyvallmxca No  nporpaMMam  BbICLIEro  06pa3oBaHusi  BOPOHEXCKOro  rocyapCTBEHHOr0O
yHuBepcuTeTa. Tekywas arrectaums npoBoaMTCS B (POpPMe OTYETOB O BbINOSIHEHWUU /1a60paTOPHON
paboThbl.

OT4yeT O BbINO/IHEHUN NaGopPaTOPHOI paboThbl
LLla6n10H oTyeTa 0 BbINOSIHEHUM TabopaTopHOol paboThl
OTYeT O BbINONHEHUM nabopaTopHoli paboTbl Ne _ <Ha3BaHMe TeMbl>, BbINO/IHEHHOW B pamKax
ancumnnaviel b1.6.43 O6waa n meguuMHckas paguoduonornsa obydawowmmces _ kypca <®.1.0.>,
crneumanbHocTb — 30.05.02 MeanumHckas 6rnodumsmka

Lenb pa6oThbl:

O6opyaoBaHMe U MaTepuaibl:

Xop paboTbl: (KpaTtkoe onucaHwe xofa paboTbl C yKazaHMeM MEepPBUYHbLIX AaHHbIX, pacyeTHbIX
chopmyn, pe3ynbTatoB NPOMEXYTOUHbIX Y KOHEYHbIX pacyeToB; WINKOCTPATUBHLIA MaTepuan (rpaduku,
hoTorpacpum 1 np.), o6obLatroume TaénnLbl)

BbiBOAbI:

Tpe6oBaHuUs K BbINOMIHEHUIO 3a4aHUA (WX WKasIbl U KPUTEPUN OLLEHUBAHUS):

KputepunsiMm oLeHNBaHNSA BbINOSTHEHNSA NabOPaTOPHOI paboTbl ABMSOTCA:

— MOArOTOBKA K 3aHsATWMIO (OpopMiIeHUe 3aHsTUs B paboyeil TeTpagum B COOTBETCTBUM C
MeTOAMNYECKMU PEKOMEHAALMSIMUY);

— OTBETbI HA YCTHbIE BOMPOCHI M0 TEME 3aHATUS U COAEPXKAHNIO NlabopaTopHOi paboThbl;

— aKTVBHOCTb M CAaMOCTOSITE/TIbHOCTb NMPU BbIMOSIHEHUN 3afaHWiA;

— ochopMIeHVe pe3ybTaToB B COOTBETCTBUN C METOANYECKMMU PEKOMEHAALMSIMU;

— YMeHWe aHa/M3MpoBaTb, O06CYyXAaTb MOMyYeHHble pe3y/bTaTbl W CaMOCTOSITE/IbHO
thopmynmpoBath BbIBOAbI;

— yMeHUe pellaTb NpakTMyeckre 3agaHns (3agaun) no Teme BbINOSHEHHOW PaboThl.

Pa6oTa cunMTaeTcsl BbINOSIHEHHON M 3a4YTEHHOI, eCnM CTYAEHT B KOHLUE 3aHATUSI npeacTaBus
OTYEeT B COOTBETCTBUU C AAHHbIMU METOANYECKUMU PEKOMEHAALMUSIMUA.

OnucaHne TexHosornm npoeeneHnA

YCTHbIn ONPOC MO OCHOBHbLIM TEPMUHAM MOXET NPOBOAUTLCSA B HaYas1e/KoHue
nabopatopHOro 3aHATUS B TevyeHme 10-15 MuH. JInbo yCTHbIN 0oNpoc NPoBOANTCA Nocne
BbINOSIHEHUA NabopaTopHO paboTbl N0 OCHOBHLIM 3aKOHOMEPHOCTSAM, BbISIB/IEHHbLIM B X0O4€e ee
BbIMOJ/IHEHNA.

Bonpockl ansa ycTHoro onpoca

1. Ha namepeHunn Kakmx CBOMCTB OCHOBaHbI (PU3NKO-XMMUYECKME METOAbl aHann3a?

2. B yem 3akntoyaroTcs 4OCTOMHCTBA PU3NKO-XUMUYECKUX METOA0B aHa/In3a?

3. MNpuBeguTte o6nactTn NpuMeHeHnst U3NKO-XMMUYECKUX METOA0B aHa/n3a.

4. Kakasi 3aBMCUMOCTb JIEXUT B OCHOBE MCNOJIb30BaHUA (DU3MKOXUMUYECKMX METOAOB B
KONM4ecTBeHHOM aHannse?

5. MpuBeguTe Knaccnukaumio goU3NKo-XMMNMYeCKNX MeToA0B aHasnin3a rno namepsaemomy
napameTpy. Kakme rpynnbl METOAOB UCMNOJb3YOTCA Hanbosee 4yacto?

6. [ainte onpegeneHns M NOACHUTE criefylolwme TepMUHbIL: CNEKTP, WHTEHCUBHOCTb
N3Ny4yeHns, A/MHa BOJIHbI, BOJIHOBOE 4WUC/O, CMEeKTpasibHas WMpuHa nonockl, IOTOH,
nornoLieHne, ncnyckaHme, OCHOBHOE COCTOsIHME, BO3OYXXAEHHOEe COCTOAHME.

7. Oaiite knaccmdmkaumo ONTUYECKUX METOA0B aHam3a (No nyvyaeMbiM 06bEKTaM, No
XapakTepy B3aMMOAeNCTBUA 3/IEKTPOMArHMTHOIoO U3/lydyeHns C BEeLLeCTBOM, MO UCMNO/1b3yeMOoU
06/1aCTV 3N1EKTPOMArHUTHOIO CMEeKTpa, Mo NPMpPoAe SHEPreTUYECKNX Nepexonos).



8. Ha kakom npuHUune oCHOBaHbI CnekTpasibHble MeToAbl aHanmsa?

9.KakoBa npupoga ¥ MPOUCXOXAEHNE AaTOMHbIX 3MWUCCUOHHBLIX CMekTpoB? [oyemy
aTOMHble CNEKTPblI UMEIOT SINHeNYaTbI Xapakrep?

10. Yem xapakTepusyeTcs aHepreTMyeckoe COCTOSAHNE 3/1eKTPOHOB U aToMa B LIe/1IoM.
11. B yem 3ak/04aeTcs CyLHOCTb aTOMHO-abCopOLMOHHOIO MeTo4a aHam3a?

12. KakoBa posib NjiameHun npu aToMHO-abCopOLUMNOHHbIX onpeaeneHnsx?

13. OnuwmnTe NpMHUMNNaIbHY0 CXeMY aTOMHO-abCcopbLUMOHHOro aHanunsa.

14. Kakad maTrematnyeckasas 3aBUCUMOCTb WCNOJMbL3YyeTCA B MeToAe aToMHO-
abCcopbLUMOHHOro aHanmsa?

15. [llpuBeauTe NPUHUMNUA/IBHYIO CXeMy M1aMeHHOro  aToMHOa6Ccop6LMOHHOTO
cneKkTpomeTpa

16. OnuwLnTe 3a4aum, pelaemble MeToJaMn aTOMHO-ab6CopP6LMOHHOMO aHanm3a.
17. KakoBbl OCTOMHCTBA 1 OrpaHNYEHNSt METOA0B aTOMHOA6COP6LMOHHOMO aHanm3a?
18. OnuLLIUTE NPUHLUMNMAIbHYH CXeMy aTOMHO-a6Cop6LIMOHHOIO aHaM3a.

19. Kakad martematMyeckas 3aBMCUMOCTb WCMNOMb3YeTCA B MeToAe aTOMHO-
abCcopbUMOHHOro aHanm3a?

20. TMpvBeauTe NPUHLUMMUASILHYIO CXeMy M/laMeHHOro  aToMHOa6CopP6LMOHHOTO
cneKkTpomeTpa

21. OnuwwTe 3agaun, pewaemblie MeTogamMmm atToMHO-abCopOLMOHHOro aHanmsa.
22. KakoBbl f,OCTOMHCTBA W OrpaHNYeHns MeTof0B aTOMHOA6COPOLIMOHHOIo aHann3a?

23. B uem 3ak/itoyaeTcs CyLWHOCTb MeTo4a SMUCCUOHHOM poTOMETpUM niiameHn? Kakune
OCHOBHbI€ NMpueMbl paboTbl UCMOJb3YHTCA B 3TOM MeToAe?

24. Kakvue JOCTOMHCTBA U HeoCTaTKM UMeeT MeTon?
25. OnuwTe 3agaun, pewaemMble MeTogaMmm POTOMETPUN NNaMeHN.

26. B uyem 3aknyalOTCA WUCTOYHMKM OLWMOBOK MeToga 3MWUCCUOHHON hoTOMETpUn
nJamMmeHn?

27. KakoBa npupoa SItoMUHECLLEHTHOIO N3/1ydeHuna?

28. Kaknum 06pa3om knaccuguumpyroT MeTofbl IIOMUHECLEHTHOIO aHamn3a?

29. Ha yem OCHOBaH Ka4yeCTBEHHbIA NIOMUHECLLEHTHbIA aHaNn3?

30. OT yero 3aBUCUT WHTEHCUBHOCTb JIlOMUHecCLeHUMn? Kak OHa CcBd3aHa C
KOHUeHTpaumemn?

31. KakoBbl AOCTOMHCTBA U HEAOCTATKM JIIOMUHECLLEHTHOIO aHan3a?

32. Kakve wmeTOoObl MCMOMb3YKT [nO/19 OnpefenieHns KOHUeHTpauuuM BelecTsa B
NIOMUHECLeHTHOM MeToe aHanm3a?

33. Ha yeM OCHOBaH KO/IMYECTBEHHbI IIOMUHECLLEHTHbI MeTo4 aHanm3a?

34. Kakue BelectBa MOXHO aHa/M3MpoBaTb C MOMOLLbI JSIIOMUHECLIEHTHOrO MeToaa
aHannza?

35. Ha yem ocHoBaH 3akoH CToKca — Jlommensa?

36. /19 yero ncnonb3yeTcs NPaBuUIO 3epKasibHON CUMMETPUN CNEKTPOB MOTNOLWEHNS U
n3ny4vyeHua?

37. UTo Takoe BbIX0f, /IIOMUHECLIEHLMN 1 OT Yero OH 3aBUCUT?

38. Ha yem ocHoBaH 3akoH Basunosa?

39. UTo Takoe TyLleHne NroMUHecUeHLNN? Kakne BuAbl TyLLIEHNA Bbl 3HaeTe?

40. MpuBeanTe cxemy npocTeiiwero gpiyopumeTpa.

41. KakoBbl BO3MOXHOCTU WCMO/Ib30BaHUA OaHHOrO MeToda ANA KOHTPOJIA KayecTsa
NULEBLIX NPOAYKTOB?

42. B yem 3akno4vaeTca CyLIHOCTb MeTOoA0B pasfeneHusa? lNepeuncnute n3BecTHble
cnoco6bl KnaccugukaLmm MeTofoB pasgesieHus.



43. B uem 3aknoyaeTcsl CYLIHOCTb MEeTOAO0B KOHLEHTPUPOBAHMS MUKPO3/IEMEHTOB?
MepeuncnnTe 0CHOBHbIE BUbl KOHLEHTPMPOBAHMSI.

44. T10 KakuM KpUTepmusam KnaccuuumpyoT MeToabl pasaeneHuns u
KOHLLeHTpMpoBaHna?

45. Yem onpepgenseTtcs BbI6Op MeToAa KOHLEHTPUPOBAHUA U pa3feneHma?

46. Yem oTimyaroTcsa rubpuaHble 1 KOMOMHUPOBaHHbIE METO/bl aHAIUTUYECKOW XUMUN?

47. Tllepeyncnnute OCHOBHble [OOCTOMHCTBA W HeAdoCTaTkKM MEeTOAOB pasjesieHusa U
KOHLEHTPpUpOBaHUA?

48. Ha yeM OCHOBaHbl COPOLMOHHbIE METO/Ibl PA3AE/IEHUSI U KOHLIEHTPUPOBAHNA?

49. MMpuBeaute KnaccuguKaumio COPGLMOHHLIX METOA0B MO MeXaHu3My copbuun u
cnocoby ocyLecTB/IEHUS NpoLecca.

50. MpuBeaute npuMepbl HauGosee pPacnpPoCTPaHEeHHbIX COP6EHTOB U MepedYncsimTe
Tpe6oBaHusl, NPeabABISEMbIE K HUM.

51. MNMepeuncnnTte KosIMYeCTBEHHbIE XapaKTEPUCTUKN COPOLMOHHbIX METO/OB.

52. UTto npeacTtaBnsAeT coboin nsotepma copoumm? Kakoin sug oHa nmeet?

53. [lMpuBeguTe MaTemaTU4eCcKoe BbIpaXeHne YypaBHeHUs ®penHanuxa. Kakyto
3aBUCMMOCTb OHO OTpaXaeT?

54. [na yero ucnonb3yeTca ypasHeHue JIaHrmopa? lNpuBegute ero maremarnyeckoe
BblpaXXeHue.

55. B yem 3akn4atoTcs AOCTOMHCTBA COPOLMOHHBIX METOA0B?

56. B yem cywHOCTb Xpomarorpadouyeckoro mMetoga aHaim3a? BcCrnoMHWTE UCTOPUIO
OTKPbITUA 3TOr0 MeToAa.

57. KakoBbl JOCTOMHCTBA 1 HeAoCcTaTku Xpomartorpadpmn?

58. HazoBuTe 06n1actv Ucnosib3oBaHs Xxpomatorpamyecknx MeTooB.

59. Kak knaccudpumuupytoT xpomartorpaduueckne MeTofbl Mo arperaTHoMy COCTOSIHUIO
NpPUMeHsIEMbIX a3, MeXaHU3My pa3fesieHUst U NPUMEHSIEMOIT TEXHUKE?

60. Kak 06HapyxunsarT U NAeHTUPULNPYIOT KOMMNOHEHTbI Ha BYMaXHbIX Y TOHKOCIOMHbIX
Xpomartorpammax?

61. Kakne napameTtpbl XpomaTtorpadoMyeckoro nuka MCnosib3yT ANA KOJMYECTBEHHOIO
aHann3a?

62. B kakux cnyyasx B KO/IMYECTBEHHOM XpomartorpadyuyeckoM aHasimse U3MepsarT
BbICOTY NukKa? njaowanb nuka?

63. Ha uyeM oOcCHOBaH Ka4yeCTBEHHbI aHa/M3 B  Pa3/IMyHbIX  BapuaHTax
Xpomatorpadguyeckoro pasaenenHuns? Mpueeamte npuMepbl.

64. Kak OCyLllecTBNAT KO/IMYECTBEHHbIN XpomaTorpadpuyeckuin aHanms? B yem
CYLLHOCTb METO/0B HOpMasiM3auny (HOPMUPOBKKM), BHYTPEHHETO 1 BHELLIHEro ctaHgapTa?

65. Kak ocylecTBnseTca KayeCTBEHHbI M KOMMYECTBEHHbIA aHa/IM3 B 0CAA04YHON U
OyMadKHOW pacnpeaenuTesibHoi xpomartorpadpun?

TpeboBaHuA K BbIMNOSIHEHUIO 3a4aHNIA (MK LWKasbl U KpUTEPUN OLLEHUBAHUS)

OuyeHka «om/Iu4HO» U/lu “3ayem” crmasumcsi cmyoeHmam, Komopsble:

* 0eMOHCMPUPYM 3HaHUE OCHOBHOU /iumepamypbl, PEKOMEHO0BaHHOU y4e6HOU
rnpozpamMmol duCyur/iuHbl;

* g/1@a0etom Hay4yHol mepmuHosio2uel;

* 3HarmM ¢husudeckue rMnPUHYUbI Memooos, 6/10K-CXeMbl U MPUHYUNUA/IbHbIE CXeMb!
npubopos, ocobeHHocMu usmepeHul u chopmy Bbidasaemol rnpubopamu UHhopmayuu, a
marxe yMmerom uHmeprpemuposams Mosiy4eHHyH UHhopMayuro;

* yMetom Bblbupams Memook! Uccsiedo8aHusi, adeksamHble cmosiuel npobseme;



* /102UYECKU NPasuU/IbHO U3/1a2arom omBeembl Ha BOMPOChkI, yMetom oeslamab
000CHOBAHHbIE BbIBOObI;

« deMOHCMPUPYHM CMOCO6HOCMb CaMOCMOSIME/IbHO pewams rNocmas/ieHHbIe
npenodasamesieM npo6/ieMHbIe cumyayuu;

e rnpu omseme Ha BOripocChbl aOI'IyCKafOITl OWUBKU U HEMOYHOCMU B U3/10XKEHUU,

KOmophble Cu/IbHO He B/IUSIM Ha CyUWHOCMb u3/la2aemMo20 Mamepuasia.
OueHka "xopowo" unu “3a4em” cmasumcsi cmyoeHmam, Komopable:

* [10Ka3bIB8aom A0CMAamoyHO Mo/HbIE U 2/1y60Kue 3HaHUS Mpo2paMMHO20 Mamepuasa
110 MPOCMPaHCMBEHHO pacrpedesieHHbIM AUCCUNamuBHbIM cucmemam,

* deMOHCMPUPYOM 3HaHUE OCHOBHOU U Haubosiee BaxxHOU 00rno/IHUME/IbHOU
Jiumepamypbl, peKoMeHO0BaHHOU y4yebHoU rnpo2paMmol OUCYUMN/IUHbI;

* 1000ep)xuBarom OUCKYCCUto ¢ rpernooasamesieM 1o 60/ibWUHCMBY BONpocos busiema;

*[IpU omBseme Ha BOl1pOoChI aonyCKafom OWUBKU U HE3HA4YUME/IbHbIE HEMOYHOCMU B
U3/10)KeHUU, KOMOpPbLIe CU/IbHO HE B/IUSKOM Ha CywWHOCMb us/iacaemMoco mamepuasia,

OueHka "ydossiemsopume/ibHO" U/lu “3ayem” crmasumcsi cmyoeHmam, Komopsble:

» deMOHCmMpuUpyrom docmamoYHbili 06bemM 3HaHUl Mo meopuu OUHaMUYECKUX CUCMEM B
pamkax rnpoepammbl;

* [10Ka3bIBaroMm yCBOEHUE OCHOBHOU y4yebHOoU /lumepamypbl o scem pasoesiam
rnpozpammal;

* 1000epXxuBarom OUCKyCCUto ¢ riperiooasamesiemM 1o omoe/ibHbIM BorpocamMm busiema;

* [IPU OMBeme Ha BOrpPoCckl A0NycKam oOWUGKU U HEMOYHOCMU B U3/I0XEHUU
mMamepuana.

OueHka "HeyodossiemsopumesibHO" u/lu He3ayem cmasumcs cmyoeHmam, Komopble:
* r10Ka3blBarOm hpacMeHmapHble 3HaHuUsi OCHOBHO20 po2paMMHO20 Mamepuana;

* He ss1adetom sceli Hay4YHoU mepMuHosio2ueli Mo meopuu OUHaMUYeCKUX cucmem;

* He MO2ym omsemumb Ha KOHKPEeMHbIU BOrMPOC rperiooasamerisi.

e dorlyckarom npuHyuUnuasibHble OWUbKU B OmBeme Ha BOrpoChI;

* deMOHCMpUpPyom rpobe/ibl 8 3HaAHUSIX, HEyMeHUe adekBamHo Bblbupams Memaoosbl
07151 peweHusi nocmas/ieHHbIX rpernodasamesiem npobsieM, HeyMeHUe UHMepnpemuposams,
obpabamsbiBame /102U4ECKU U MamemMamu4ecku rnpeocmas/ieHHble rpernodasamesiem
3KCrepuMeHmasibHble OaHHbIe.

20.2. NMpomeXxyTouyHaa arrecrtauus

MpomexyToyHas aTTecTaumsl no AMCLUUMIMHE OCYLLIECTB/IETCS C MOMOLLbIO CMeayoLInX
OLeHOYHBbIX CPE/CTB:

[MepeyeHb BONPOCOB K 3a4eTy

. MprHUMNBI PU3NKO-XMMUYECKOTO UCCef0BaHUS.
. [paBMmMeTpuyeckunin aHans.

. Bugbl ueHTpudpyruposaHus.

. TuTpumeTpu4ecknii aHanms.

. MeTopg, KNCNOTHO-OCHOBHOIO TUTPOBAHUSA.

. MeTopg, oKucneHna-BoCCTaHOB/IEHUA.

. OcHOBbI NnepMaHraHaTOMeTpPUN.

. OCHOBbI MOAOMETPUMN.

. MeTopq apreHTOMeTpUMn.

10. PaspyLueHune KNeToK N aKCTpakLms.

11. PacTtBopbl, UCMosib3yeMble /18 IKCTPaKLUK.
12. AbcopbumoHHaa xpomartorpadus.
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13. VloHoo6MeHHas xpomaTorpadusi.

14. AdbdomHHas xpomartorpadus.

15. OcHoBbl andhepeHLmaibHOro metoga POTOMETPUN.
16. OnpepgeneHve cogepXaHns xesnesa no TpUIoHy b.

17.Ponb oU3MKO-XUMUYECKMX METOAO0B aHa/M3a B Pa3BUTUM Haykn U B MEXANCUUNIMHAPHOM
B3aVMOZencTemm

18.  Knaccudmkaums ¢usmyeckux MeTofoB, NPUMEHSIEMbIX A8 UCC/eloBaHUS BELLECTB:
CneKTpasibHble, AMPaKLMOHHbIE, MarHUTHbIE, 3/IEKTPUYECKME, MacC-CNEKTPOMETPUYECKHME.

19. Knaccudprkanuma cnekrpasibHbIX METOA0B: N0 Cnocoby HabnaeHus.
20. TexHuKka n metoguka MK-cnekTpockonum n cnektpockonum KP.

21. AGCOpO6LMOHHaA cnekTpockonusa B BUAUMONK M Y® obnactax Kak MeTof uccreaoBaHus
3/1EKTPOHHbIX CMEKTPOB MHOrOATOMHbIX MOJIEKY/.

22. ONEeKTPOHHbIE CMEKTPbI MOTMOLLEHNS OTAEbHbIX KTACCOB OPraHNYeCcKUX COeNHEHWIA.

23.Pun3nyeckme 0ocHoBbI cnektpockonun IAMNP n AMP. lNpumeHeHne 3MP B aHa/IMTUYECKUX
Lensx.

24. MeTobl (DOTOMETPUYECKOTO aHaM3a. TeXHUKA N MeToauKa SKCNepUMEHTA.

25._PaccesiHne 1 Mor/ollleHne CBeTa pacTBoOpamMu, COAepXallyMX B3BELUEHHbIe YacTuLpbl.
TexHVKa 1 MeToAuKa aKCrepuMeHTa.

26.YpaBHeHWe nornoweHns ceeta. KoadhuuneHT 3KCTUHKLMN 1 MOJISIPHOTO NOT/10LLEHMSI.

27. _ONeKTPonpoBOAHOCTb. KOathumUMeHTbl  3MEeKTPONPOBOAHOCTU.  KOHAYKTOMETpuyeckoe
TUTpPOBAHME.

28. MemoOob! 8bi0e/sieHUsi 6UOMaKPOMOJIEKY/T
29. Snekmpoghopemuyeckue Memoodsb! aHaslu3a.
30. 3n1ekmpoHHasi MUKPOCKOINUS U ee BUObI.

31. Kpuoa/siekmpoHHasi MUKPOCKOIUS.

32. CkaHupyrowjasi 30HO0Basi MUKPOCKOMUST KaKk UHCMPYMEHM UCCc/1e00B8aHuUsi 6uo/102udecKux
06BEKMOB.

33. CedumeHmMayuoHHble Memoob! aHa/lu3a.
34. Memod duHamMu4eckKo20 ceemopacceusaHus.
35. KoHpokasibHasi u h/iyopecyeHmHasi MUKPOCKOIUSI.

36. OCHOBHblE OT/IMYMSI KPUOS/IEKTPOHHON MUKPOCKOMUN N KPUOINEKTPOHHON Tomorpachum oT
NPOCBEYMBAIOLLIEN 3/1EKTPOHHON MUKPOCKOMUN.

37. MNpUHLMMbI CKaHNPYIOLLEW 3NEKTPOHHON MUKPOCKOMUN.

38. MpuHUMNbLI aTOMHO-CUI0BOW MUKPOCKOMUN 6MONOrMYecknx 06 beKToB.
39. MNpuHumMn perncTpaumm cnektpos AMP 1 nx nHtepnpetayus.

40. MpuHumn pernctpaummn cnektpos 3P 1 nx nHTepnpetayus.

Mopsinok hopmmpoBaHus KVIM. Bonpochk! rpynnMpyroTcsa B GUNeTbl, KaXabli 1 KOTOPbIX
CoepXuT no 2 Bornpoca.

OnucaHne TeXHOOrMKN NPoBeAeHNs
3aueT NPoBOANTLCS B YCTHOMN dhopme. CTyIeHTbl BbITArMBAOT 6U1eTbl, NOC/IE Yero UM JaeTcs

30 MMHYT Ha NoAroToBKy oTBeTa. 10 NCTEYEHMIO 3TOr0 BPEMEHW CTYIEHT YCTHO OTBEYaeT No
3aroTB/IEHHOMY KOHCMEKTY.

Tpe6oBaHUs K BbINO/IHEHWIO 3a4aHWiA, LKaslbl U KPUTEPUN OLEHNBAHNS

OueHka “3ayem” cmasumcsi cmyoeHmam, Komopble:



» deMOHCmMpupyrom docmamouyHbili 06bem 3HaHuli Mo meopuu OUHaMU4YeCcKUX cucmem B
pamkax rpozpamMmmabi;

* [10Ka3bIBarOMm ycsoeHuUe 0CHOBHOU y4yebHoUl iumepamypbl o scem paszoesiam
npoz2pammsl;
* 1000ep)xuBarom OUCKYyCCUIo ¢ rperiooasamesieM 1o omaoe/ibHbIM Borpocam busiema;

* [1pU omseme Ha BOripPocCsI OOI'IyCKaiom OWUbBKU U HEMOYHOCMU B U3/10XKEHUU
mMamepuasia.

OuyeHka He3ayem cmasumcsi cmyoeHmam, KOmopble:

* [1OKa3bIBarOM hpacMeHmMapHbIe 3HaHUsi OCHOBHOZ20 NPo2paMMHO20 Mamepuasa;
* He B/1aderom scell Hay4yHol mepMuHosi02ueli Mo meopuu OUHaMU4YecKux cucmem;
* HE MO2ym omBemumb Ha KOHKpemHbIU BOMpOC npernodasameris.

e dornyckarom npuHYuUnuasibHble oWUbKU 8 0mBeme Ha BOIMpOoChl;

* deMOHCMpUpPYyOm rpobe/ibl 8 3HAHUSIX, HEyMeHUEe adekBamHo Bbibupambs MemMookb!
0/151 peweHus nocmasJ/ieHHbIX rpernooasamersieM rnpobsiemM, HeyMeHue uHmeprpemuposams,
obpabambiBame /102UHECKU U MameMamuyecku rpeocmas/ieHHbIe rpernodasamesiem
3KcrepuMeHma/sibHble OaHHbIe.



	10. Место учебной дисциплины в структуре ООП:
	Дисциплина относится к блоку Дисциплины (модули) (Б.1), к части, формируемой участниками образовательных отношений.
	Студенты должны иметь базовые знания по курсам «Физическая химия», «Молекулярная биология», «Общая биохимия».
	Дисциплина предшествует курсам «Общая и медицинская биофизика», «Общая и медицинская радиобиология».
	11. Планируемые результаты обучения по дисциплине/модулю (знания, умения, навыки), соотнесенные с планируемыми результатами освоения образовательной программы (компетенциями) и индикаторами их достижения:
	Код
	Название компетенции
	Код(ы)
	Индикатор(ы)
	Планируемые результаты обучения
	ПК-2
	Способен проводить научные исследования в области медицины и биологии.
	ПК 2.3
	Определяет новые области исследования и проблемы в сфере разработки биофизических и физико-химических технологий в здравоохранении
	Знать:
	- теоретические основы биофизических методов исследований, в том числе применяемых в области медицинской биофизики;
	- основные биофизические методы анализа, связанные с идентификацией и установлением соотношений между составом и физико-химическими свойствами биологических систем;
	- основные методологические приемы, необходимые для успешного применения этих методов в современных биомедицинских исследованиях;
	- принципы работы с современным лабораторным оборудованием;
	Уметь:
	- применять приемы работы с современным лабораторным оборудованием;
	- оценивать и обрабатывать полученные экспериментальные результаты;
	- выбирать оптимальные методы достижения поставленных исследовательских целей;
	Владеть:
	- приемами и навыками работы с современным лабораторным оборудованием;
	- способами и технологиями защиты от воздействия вредных факторов профессиональной среды;
	- понятийно-терминологическим аппаратом методов биофизических исследований.

