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PABOYASA NPOMrPAMMA YYEBHOU OAUCLUUMIUHBI
B1.B.02 MeToabl 6uocunsnyecknx nccnegoBaHumn

1. Koa n HanmeHoBaHue cneumnanbLHOCTH:
30.05.02 MegumuunHckasa buouamnka

2. Cneunanusaums:

3. KBanudumkaumsa BbINnyCcKHUKA:
Bpay-6uodunank
4. ®opma obyyeHus:
OuyHas
5. Kachenpa, oTBevarowan 3a peanmsaymio QUCLUUNNUHDbI:
Brnodunsnkm n BoTexHonornm
6. CocTtaBuTENU NporpamMmbi:
AnTunoB Cepren Cepreesud, 4.6.H., gou,.

MyTnHuesa Onbra BacunbesHa, 4.6.H., oou.

Kanaesa Enena AHaTonbeBHa, K.6.H., oou.
7. PexomeHaoBaHa:
HMC meauko-6uonorudeckoro gakynosteta ot 04.03.2025 r., npotokon Ne 2

8. YuebHbIn roa: 2028/2029 CemecTtp(bl)/TpumecTp(bl): 7 cemecTp

B.l". ApTioxos
10.03.2025 .



9. Uenu n 3apgaum y4e6HON AUCLMNIIUHDI

Llenbto ocBoeHMst y4eBHON OMCUMNNNHBI SBNISIETCS 3HAKOMCTBO CTYLEHTOB C OCHOBHbIMMU
COBPEMEHHbLIMU METO4AMM, UCMOSb3yEMbIMU B 06N1acTn MEANLIMHCKON BUOU3NKM 1
B1ModU3NYECKNX NCCcNeaoBaHUaX BMONOrMYECKNX CUCTEM Pa3NNYHOIO YPOBHSI OpraHn3auunm.

3adayu y4ebHoU OuCyuUmnuHbI:

CTYOEHTbI AOIMKHbI MOMY4YUTb COBPEMEHHbIE 3HAHUS U NPeaCcTaBneHus:

— 00 ocobeHHOCTAX BrUonorMyecknx o6 BHLEKTOB;

— OTAENbHbIX CTaaNAX NOAroTOBKM BMOOOBHEKTOB K (PU3NKO-XUMUYECKMM UCCNEA0BaHMUAM,

— cnocobax dpakLMOHNPOBaHMSI BMONOrMYECKOro N KNMHNYECKOro MaTepuana;

— OCHOBHbIX COBPEMEHHbIX PU3NKO-XMMUYECKNX METOAAX NUCcreaoBaHnst BMoNormyecknx
0OBHEKTOB pPa3fIMYHOM CTEMEHU CITOXHOCTMH,

— Hay4MTbCS NMPUMEHSNATb NOJTYYEHHbIE 3HaHUS B KOHKPETHbLIX MPOM3BOACTBEHHbIX CUTYaUUsIX.

OucumnnnuHa peanuayeTcsa YacTUYHO B hopMe npakTmnyeckon nogrotosku (M11).

10. MecTo y4yebHOM ancuuNuHbI B cCTpyKkType OOI:

OucumnnuHa oTHocutes K 6noky [Oucuunnuubl (mogynn) (B.1), Kk 4actu, copmmpyemon
y4yacTHUKaMu obpasoBaTerbHbIX OTHOLUEHUN.

CTyaeHTbl JOMKHbI MeTb 6a3oBble 3HaHMA No KypcaM «Pusnyeckas xumusa», «MonekynspHas
ounonorus», «ObLwasa onoxmmmsa».

OucumnnuHa npegwecteyeT kypcam «Obwas n meguumHckaa Ouodumsnka», «Obwaa u
MeanumMHCKas pagnobuonorns».

11. MnaHupyemMble pe3ynbTaTbl 00y4YeHUsi MO AuUcuUNnNuHe/MoAaynio (3HaHUA, YMeHwus,
HaBbIKW), COOTHECEHHbIe C NIaHUPYeMbIMU pe3yrbTaTaMM OCBOEHUsi o6pa3oBaTenbHOM
nporpaMmmbl (KOMNeTEeHLMAMU) U UHAUKATOPaMU UX OOCTUXKEHUA:

Kog HassaHue Koga(kl) WHankaTop(bl) MnaHupyemble pesynbTaTbl 00y4eHus
KOMMeTeHLMm
MK-2 CnocobeH NnK2.3 OnpepenseT HoBble | 3HaTh:
NpoBOANTL obnactu - TeopeTu4eckne OCHOBblI BUODU3NYECKNX
Hay4Hble nccnegoBaHus um METOdOB  wccregoBaHwi, B TOM  yucne
nccrnenoBaHus B npobnemsl B chepe | MpMMeHseMblx B obrnactm  MeguuMHCKON
obnactu pa3paboTku B6uocmnanku;
MeauuUVHbI U B6uodusnyeckmx n | - OCHOBHble ~ Buodmanyeckne  MeTodbl
6uonorum. HU3NKO-XMMUYECKMX | aHanusa, CBsA3aHHble C uaeHTUdukauven u
TEXHOIOormMmn B yCTaHOBMEHNEM COOTHOLUEHUA Mexay COCTaBOM
30paBoOOXPaHEHUN | U HU3UKO-XMMUYECKMMU cBoMCTBaMu

BGUONOrNYECKNX CUCTEM;

- OCHOBHblE METOA0SIOrMYeCKMe NpUemsbl,
HeobxoaMMble NS YCNeLwHoro NPUMeHeHUs 3TUx
MeTooB B COBPEMEHHbIX 6I/IOM€,CI.I/ILLI/IHCKI/IX
ncecrnenoBaHugax;

- nNpyHUMMNBLI  paboTbl C COBPEMEHHbIM
nabopartopHbiM 060pygoBaHNEM;

YMmeTb:

- NPUMEHATb npuembl paboThbl c
COBpPEMEHHbIM NabopaTopHbIM 060pyAOBaHNEM;
- oueHnBaTb 7] obpabaTtbiBaTb

nonyyYeHHble 3KCNepUMEHTarbHbIE pe3ynbTaThl;
- BbIOUpaThb onTuMarnbHble mMeToabl
OOCTWDKEHWST MOCTABMEHHbIX UCCNEA0BATENbCKNX
uenem;

Bnapgetb:

- npyemMamum w HaBblkamyu paboTbl C
COBpPEMEHHbIM NTabopaTopHbIM 000pPYAOBaHUEM;




BO3ENCTBUS BpeaHbIX
npodeccmnoHansHoOn cpeasbl;

- cnocobamm U TEXHOMOIMSAMU 3alUnTbl OT

drakTopoB

- HOHﬂTVIIZHO-TepMVIHOJ'IOFVI‘-IeCKI/IM

arnapartom MeTod0B Brodusnyeckux
nccnegoBaHun.
12. O6beM AMCUMNIUHBLI B 3a4€THbIX eauHuuax/yac. - 2 /72.
Popma NpOMEXYTOYHOWN aTTecTaumm 3avem
13. TpypoemkocTb No Buaam yuyebHon paboTbl
TpyaoemMKocTb
Mo cemecTpam
Bun yqeGHof/] pa6o'|'b| Bcero Ne cemecTtpa 7 Ne cemMecTpa
Y. 4y4,B Y. Y., B
copme copme
nr i
AyOVTOpHbIE 3aHATUSA
Jlekuumn 16 16
MpakTuyeckme
B TOM 4ucne: na6opaTopr|e 16 16
lpynnoBble 16 16
KOHCYnbTaumm
CamoctosaTensHas pabota 24 24
B TOM 4mcrie: KypcoBas pabota (NpoekT)
dopma NpomMeXyTO4HOM aTTecTaLmm
(3Kk3ameH — __4ac.)
WToro: 72 72
13.1. CogepxaHue QUCUUNIIUHbI
Ne n/n Peanusauus
pasgena
HanmeHoBaHwue pasgena ONCUUNINHBI C
CopepxaHve pasgena aMcunnimHbl
AUCUUNIUHBI NMOMOLLIbIO
OHnamnH-Kypca,
OYMK *
1. Nekuun
11 MonaTne o Hay4yHoOM | HayyHbln MeTOod4 W ero cocTasBngiowmne. YpOBHU -
meTtoae " €ro | opraHmsaumMn XuBOM  MaTepun  (MOMEKYNAPHbIN,
COCTaBnAIoLWMX. YPOBHW | KNETOYHbIN, TKaHEeBOW, OpraHHblA, OpraHn3MeHHbIN,
opraHusaumMm u U3y4eHus | NonynsLuMOHHO-BUAOBOW, OGMOreHoLEHOTMYECKNIA,
Ouonornyeckmx 0OBLEKTOB. | BUocepHkIn). OcobeHHoCTH bronormyeckmnx
OcobeHHoCTH 00BbEKTOB.
buonormyecknx o6 bLEKTOB
1.2 Bonpocbl  meTponorum  u | MeTponornss — Hayka 00 M3MepeHusix U MeTodax -
cTaHgapTu3auuu. OOCTWXEHUsT  MOBCEMECTHOro  MX  eduHcTBa U
Knaccudpmkauma  dwmsmko- | Tpebyemonn TouyHOCTM. MexgyHapogHad cucTema
XUMUYECKNX meTtonoB | eanHny, CU. Knaccudukaumsi  OU3NKO-XUMUYECKNX
nccnegoBaHus. METOO0B UCCIeLOBaHMS.
1.3 Buoduandeckne MeToabl | buoduandeckne metoabl uccrnegoBaHUs Ha YPOBHE -
ncenegoBaHus Ha | uenoro opraHusma: peHTreHorpaduyeckme,
pasnn4YHbIX YPOBHSX | anekTporpagu4eckume, TepmMorpadmyeckme,
opraHusaumm MarHutorpadguyeckme n Tomorpadumyeckne MeTonbl
bronormyecknx o6 bLEKTOB. uccnepoBaHus. Micnone3yemas annapaTtypa, 3HavyeHue
ans ONarHOCTUKU. Buocdunsmnyeckne MeToAbl
nccneaoBaHus Ha YPoBHE OTAENbHbBIX OPraHoB, TKaHeW
N KNEeTOK.
1.4 MoaroToBka PasnuyHble cnocobbl noaroToBkM  BrOMNOrMyecKkoro -




Ovonornyeckoro matepuana
K nccrneaoBaHUAM.
Cnocobbl roMmoreHmsauum u
npMMeHsieMas annapartypa.

mMaTepuana K nccnegoBaHUAM. Cnoco0Obl
roMoreHusauumM  uccriegyemoro  matepuana  u
npumeHsiemass annapatypa. Bbibop cpeabl ans
romoreHusauun. MeToabl BbIAENEHUS U OYUCTKM
opraHenn, MemOpaH >WMBOTHbIX W PacTUTENbHbIX
Knetok, ©uomakpomonekyn (6enkoB, HYKIENHOBbIX

KUCNOT). MeToabl pasgeneHuns dvomonekyn,
OCHOBaHHblIE Ha pasnuuuax B WX PacTBOPUMOCTH.
SKCTpakyms. Contobunumsaums. Ounctka
BuononumepoB ocaxaeHWeMm: BbicanuBaHue 6enkos,
pH-pakunoHnpoBaHue, dpakuymoHMpoBaHme c
NCNoMb30BaHNEM NONSIPHbIX OpraHM4yeckux
pacTBopuTENENn.
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CeaVMeHTaLMOHHble
MeToabl aHanusa.

LleHTpudyrnposanve, npuHuun metoaa. OCHOBHble
NMOHATUS Teopwun ceguMmeHTauun, [lpenapatusBHoe
LeHTpudyrmpoBaHue, ero pa3HOBMAHOCTH
(anddepeHumansHoe, 30HanbHO-CKOPOCTHOE,
N30MNUKHMYECKOE, PaBHOBECHOE LIeHTpMdyrnposaHue B
rpaguMeHTe  nnoTtHocTu). Buabl  npenapaTuBHbIX
LeHTpudyr, nx YyCTPOMNCTBO. AHanuTnyeckoe
ueHTpudpyrmposaHne.  OcobeHHOCTM  yCcTpomncTBa
aHanuTuyeckunx ueHTpudyr. Vicnonb3oBaHne meToaos
ceguMeHTaUuMM AnNA pelweHns 3agay MOSEKynsipHON
Guonorun n GNon3snKNn.

1.6

Xpomatorpaduyeckme
MeToabl aHanuaa.

Xpomatorpadums. Knaccudumkaums
XpomaTtorpadudeckux MetofoB. PacnpegenurenbHas
Xpomatorpadumsi: xpomaTtorpacdmsi Ha Oymare u
TOHKOCIOMHasA  xpomaTtorpadgusi.  AgcopObumnoHHasi
xpomaTtorpacums. enb-cnnbTpaumsa Ha cedragekcax u
ee 1Ccnonb3oBaHne AN onpegeneHnss MOreKynspHbIX
macc 6uononumepos. AdpuHHaa xpomartorpadus.
MoHoobmeHHas xpomaTtorpadusi.

1.7

AnekTpodopeTuyeckme
MeToadbl aHann3a.

Anektpodopes. Teopusa MeToaa. Buabl
anekTpodopesa. MeToa  NOABWXKHOM  FpaHULbI.
3oHanbHbIM  anekTpodopes  (anekTpodopes  Ha
Oymare, Ha aueTunuenmnno3e, B  arapo3HoM,
KpaxmarnbHOM " nonvakpunaMmmMaHom rene).
M3oanekTpuyeckoe okycuposaHue. Wsotaxodopes.
CwmellaHHble BUAbl anekTpodopesa.

1.8

ONEKTPOHHbLIN
napamarHuUTHbIA Pe30HaHC.

ONEKTPOHHbLIA MNapamMarHUTHLIM pe3oHaHC. fBneHune
napamarHetTuama, napamarHeTuku. OCHOBbI Teopuu
OlP. TMpuHumn nocTtpoeHus cnektpomeTtpos JlP.
OcHoBHble xapaktepuctukn cnektpoB OINP. Metoabl
ycpeoHeHns (HakommneHwsi), HenpepbIBHOrO MNOTOKa,
GbicTporo 3amopaxuBaHus. [MpumeHeHve OJlP B
6uonorm n meguumHe. MeTond CNMHOBBLIX 30HAOB WU
CMMHOBBLIX METOK, WCMONb30BaHWe Ans M3ydeHus
CTPYKTYPHO-(PYHKLMOHAMBbHOIO COCTOSIHUA MeMOpaH.

1.9

ApepHbin MarHuTHbIN
pe3oHaHc.

AgepHbli  MarHUTHBLIM pe3oHaHC. TeopeTudeckue
OCHOBbl MeToda. XUMUYECKMA caBur. IddekTbl,
npueBoasLune K xumumyeckomy casury. CnvH-cnnHoBoe
pacwenneHue. [Npoueccbl penakcaumn. Annapartypa
ana  HabnwopgeHus cnektpoB AMP.  TexHuuyeckne
npobrnembl AMP wn nym wux pewenns. FAMP-
Tomorpadgus. NMpumeHeHne AMP B Guonoruum.

1.10

OnNeKTpOHHasA MUKPOCKONWS.

OnekTpoHHas  Mmukpockonus.  OOwme  npuHUUNbI
MeToda W YCTPOWCTBO 3NEKTPOHHOIO MMKPOCKOMA.
Buabl anekTpoHHbIX MUKpOCKOMNoB. [poceBeynBatoLni
3NEKTPOHHBbIV MUKpockon. NoaroToBka 6Mo0OHLEKTOB K
nccrnegoBaHuilo. 3anuBka, U3roTOBMEHUE CBEPXTOHKMX
cpesoB c NMOMOLLIbIO YNbTPaMUKPOTOMOB,
MCNoNb30BaHUE OMOPHbIX CETOYEK, MMEHOK-NOAMOXEK,
KOHTpacTMpoBaHue ©1o0b6BEKTOB. MeToabl
HanbiNeHus, pennukaumy, ckonoB. CkaHupyloLnin




NPOCBEYUBAIOLINIA  ANEKTPOHHBLIN  MUKpockon. Kpuo-
3MNeKTPOHHas MMWKpPOCKOMNKMS n nccrnegoBaHue
NPOCTPaHCTBEHHOWN CTPYKTYPbl MakpOMOSEKYIT.

1.11 | CkaHupytoLlas 3oHgoBas | CkaHuMpoBaHue 6roobpasuoB c NOMOLLbIO
MUKPOCKOMMSI. MUKPOCKOMUYECKNX MEXAHUYECKMX, 3INEKTPUYECKUX,
ONTUYECKMX, TEMMOBbIX W WHbIX 30HOO0B. ATOMHO-
cunoson Mukpockon. Wcnonb3osaHne ACM ans
n3y4yeHnss GUOMonNeKyn.
2. NpakTnyeckme 3aHATUA
He NpeayCMOTPEHbI
3. JlabopaTopHble 3aHATUSA
31 MeToabl BblaeneHusi | Metoabl BblAeNeHUs M OYMUCTKU opraHenn, membpaH
©romakpomonekyn XXMBOTHbIX M pacTUTEnbHbIX KNeToK, BroMakpoMonekyn
(6enkoB, HyKNeMHOBbIX KUCIOT). MeToabl pasgeneHusi
OuOMOneKyri, OCHOBaHHble Ha pasnMunsx B UX
pacTBOPMMOCTW. OKCTpakums. Contobunumsauus.
Ounctka GUONONMMEPOB OCaXOEHWEM: BbiCanMBaHWE
6enkoB, pH-dpakunoHnpoBaHue, pakuMoHnpoBaHue
C  UCNONb30OBaHWEM NONAPHbLIX  OPraHU4eCcKMX
pacTBopuTENeNn.
3.2 Xpomarorpaduyeckme ApcopbumnoHHas xpomartorpadua. [enb-cunbTpauuns
MeToAbl aHanus3a Ha cecbagekcax UM ee  MCMOMb3oBaHMe  Ans
onpegeneHnsa MonekynspHbix Mmacc 6MononMmMepoB.
3.3 AnekTtpodopeTnyeckme AnekTpogopes c NOABWKHOMN rpaHuLen.
MeToAbl aHanus3a MpobonogroToBka, 3KCMepuMMeHTanbHaa  OLEeHKa
MOMNEKYNAPHOM Maccbl OernkoB C WCNOMb30BaHMEM
paccYMTaHHON 3neKTPohOPETUYECKON MOOBWKHOCTW.
JeHcMToMEeTpus MonnakpunamugHbix renen.
3.4 OnekTpoHHas MuKpockonusa | AHanus n3o0paxeHui, NOMNy4YeHHbIX c
MCMNOMb30BaHNEM  MPOCBEYMBAIOLLEN  SMEKTPOHHOWM
MUKPOCKOMUN  C  WUCMOSIb30BaHMEM  MPOrpaMMHbIX
naketos ImageJ, Altami studio u ap.
3.5 CkaHvpylowass  3oHgoBas | AHanus n3o0paxeHui, NOMNy4YeHHbIX c
MMWKPOCKOMUS MCMONb30BaHWEM aTOMHO-CUMOBOM MUKPOCKONUM C
UCMNomnb3oBaHMEM MporpamMmmHbix naketoB Gvideon,
ImageJ, NT-MDT
3.6 CeavMeHTauUmMOHHbIE Pacyetr TO4YHOM MoOnNekynspHoM maccbl U POPMbI
MeToAbl aHanusa 6enKoBbIX MaKpOMOIEKYN Mo AaHHBbIM aHaNUTUYECKOro
ynbTpaueHTpudgyrnpoBaHus.
13.2. Tembl (pa3genbl) AUCUMNINMHBI U BUAbI 3aHATUN
Buabl 3aHATUN (KONMYECTBO YacoB)
Ne | HaumeHoBaHue Tembl
pynnoBble
n/ (pasgena) JNlekun | MpakTnyeckn | JNlaGopaTopHbl KOHCYMbTALM CamocTtosTtensHa| Bcer
n ANCUMNNNHBI " e e " s1 paboTta o
lMoHaTue o Hay4yHoOM
MEeToAE U ero
COCTaBMSOLLUX.
YpoBHU opraHusauum
1 N N3y4eHus 1 3
BGuronormnyeckmx
0OBHEKTOB.
OcobeHHocTH
Buronorn4yeckmx
06bEKTOB
Bonpockl meTponoruu
W CTaHgapTu3aumm.
> Knaccudmkaums 1 3
HPM3NKO-XMMUNYECKNX
MEeTOA0B
nccrnegoBaHus.




Buodgunaunyeckue
mMeToabl
nccrnegoBaHns Ha
3 passiMyHbIX YPOBHSAX 2 2 4
opraHusauum
ounonorn4yeckmnx
06bEKTOB.

MNoagrotoBka
ounonornyeckoro
Marepuana K
nccrnegoBaHUAM.
Cnoco0Obl
romMoreHmsaumm u
npuMmeHsiemasi
annaparypa.

CeavMeHTaLMOHHble
MeTo bl aHanuaa.

Xpomatorpadgmyeckue
MeToAbl aHanmsa.

AnekTpogopeTnyecku
€ MeTofbl aHanusa.

ONEeKTPOHHbIN
8 napamarHuUTHbIN 2 2 2 2 8
pe30HaHC.

ApepHbIi MarHUTHLIV
pe30HaHC.

OneKkTpoHHas
MUWKPOCKOMMUS.

10

CkaHupytowias
11 30Ha0Bad 2 2 2 2 8
MUWKPOCKOMMS.

WUToro: 16 16 16 24 72

14. MeToan4yeckue ykasaH1sa Ans ody4yaroWmnxca no 0CBOEHUIO AUCLUNIIUHBIL: ANFOPUTM
OeATeNnbHOCTU NpenoaaBaTtenis U CTYAEHTOB

WMHpopmauma no ydebHom paucumnnmnHe «MeTtoabl 6GUOU3MYECKUMX WCCNEeLoBaHUN»
(ocHoBHas obpasoBaTenbHasa NnporpaMmma BbicLLEro 0bpasoBaHUs NO HanpaBNeHUIO NOAroTOBKM
30.05.02 MeguumHckas Ouodusmka, ydebHbI nnaH, paboyada nporpamma  AUCLMMINHBI
«MeToabl 6GuodmM3Myecknx wuccrnepoBaHuny, ¢OHAblI OUEHOYHbIX CPeacTB, OCHOBHas WU
AonosiHUTeNbHasa nutepaTypa) pasMelleHbl Ha obpasoBaTenbHOM nopTane «ONEeKTPOHHbIN
yHuBepcuteT BI'Y» (https://edu.vsu.ru).

N3ydeHne gucuunnuHbl «MeTtoabl 6uodmsmyeckux mccnegoBaHuny npegycMmatpusaeT
YTeHue nekumin, nposeaeHne nabopaTopHbIX 3aHATUI U CaMOCTOATENbHYIO paboTy CTYAEHTOB.

OcBoeHVe cogepxaHuss  OUCUMMMAWHBL  OCYLLECTBNSIETCS C  UCNOSNb30BaHUEM
ANCTaHUNOHHbIX obpasoBaTenbHbix TexHonormn (OOT) — anekTpoHHoro y4ebHOro Kypca
«MeToabl BGMOUINYECKMX UCCEeaOBaHUN», PACMNOSIOKEHHOrO Ha nopTtane «JONEeKTPOHHbIN
yHuBepcuteT BI'Y». MNepen Havyanom y4ebHbIX 3aHATUN 0OYYarOLLNNCS SOMKEH:

1. TlpoBepuTb Hanuume pgoctyna K kypcy. B cnyyae BbisBneHnss npobnem
CBOEBPEMEHHO 00paTUTLCA K NpenogaBaTesito Unn B Clyx0y TEXHNYECKON NOLAEPKKMN.

2. N3yunTb nHTEpdENC Kypca, 3HaTb Cnocobbl B3aMMOOENCTBUSA C nNpenogasaTenem B
pamkax QYK: coobLieHne Ha cbopyme, oTnpaBka fMYHOrO CoobLLEHMS, YaT.

3. O3HakOoMUTBCA C Uenbld M 3agadamu OUCUMMAMHBLI, NepevyHeM OpPMUPYEMbIX
KOMNeTeHUMn 1 pesynbTaToB OBy4eHus, NporpammMon AUCUUNIUHBI, KaneHAapHbIM MNiiaHoM,
TPaeKkTopMen OCBOEHUS  OUCUMMAMHBI, KOMMSIEKCOM BOMpocoB W  TpeboBaHuni ans
NPOMEXYTOYHOW aTTecTaunn.

4. O3HaKOMUTbCHA C NepevYHeM OCHOBHOW W OOMNOSTHUTENbHOW NUTepaTtypbl, a Takke
CMMUCKOM  3MNEKTPOHHbIX obpasoBaTeribHbIX PEecypcoB, HeobxoAuMbIX [Afs  OCBOEHUS




ancumnnuHbl. MonyunTb AOCTYN K 9MNEKTPOHHbIM OUOAMOTEYHBIM CUCTEMaMm, Ha KOoTopble
odopmneHa nognucka Pre0Y BO «BlY».

CamoctosTenbHas pabota CTyQeHTOB  OCYLWECTBNSETCA C  MCMOMb30BaHWEM
pekomeHaoBaHHbIX MOOK, y4ebHUKOB 1 y4ebHbIX MOCOOMIA B X04€e NOArOTOBKM K NEKLNOHHBLIM U
nabopatopHbiM 3aHATUAM. CTy4eHTbl 3HAKOMATCHA C TeopeTU4eCcKMM MaTepuanomM B npoulecce
NEKLMOHHOro Kypca 1 camocToATeNbHO, npopabaTbiBaloT U yCBanBalT TeopeTU4eckne 3HaHus
C UCNONb30BaHMEM peKkoMeHOyeMon yyebHon nutepaTtypbl U y4ebHO-MeToaMYecKux nocobun,
cornacHo ykasaHHoOMYy cnimcky (n.15).

Ha naGopaTopHbIX 3aHATUAX CTYAEHTbl B COCTaBE Manown rpynnbl BbIMOMNHAT y4ebHo-
nccnegoBartenbCckyto paboty. B xoge nabopaTopHbix paboT cTyaeHTbl npuobpeTtatoT HaBblKM
NpoOBEeAEHNS  3KCMEPUMEHTA, YMEHUS  UHTeprnpeTMpoBaTb  MOMyYEHHble  pes3ynbTaThl,
obpabaTbiBaTb M MNpeAcTaBnATb MOMyvYeHHble AaHHble. B KoHue nabopaTopHOro 3aHATUS
pesynbTatel M MaTtepuanbl  y4ebHO-uccrnegoBaTenbCkoM  paboTbl  AOKNagblBaloTCA
npenogasatento, npu HeobxogammocTn obcyxgawTca B rpynne (otyeT o nabopaTopHoOM
3aHATUN). B cnydasx nponycka nabopaTopHOro 3aHATUS NO KaKMM-NMOO MpuYnHAM CTyOeHT
00a3aH ero CaMOCTOSITENbHO BbIMOMHUTL MO KOHTPOMeM npenodasBatenss BO BpeMs
NHONBMAOYANbHbIX KOHCYNbTaLNNA.

Tekywas arttectauma obecnevvBaeT nNPOBEPKY OCBOEHUA Yy4ebHOro wmaTtepuana,
npuobpeTeHnst 3HaHWA, YMEHWA M HaBbIKOB B MpoLecce ayauTOpPHOM M CaMOCTOATENbHOM
paboTbl cTyaeHToB, opmupoBaHms komneteHumn (MK-3.3). Tekywaa atrectaums no
avcumnnuHe  «MeTtogbl  Guodmandeckux uccregoBaHun»  BKoYaeT B ceba  3awuTty
nabopatopHbix paboT. NnaHMpoBaHue n opraHn3aunsa TEKYLLUMX aTTecTauumn OCyLLEeCTBNAETCH B
COOTBETCTBUMN C coep)kaHnmem pabouver nporpammbl M KaneHgapHO-TeMaTMYECKUM MaHOM C
npuMmeHeHnem (poHaa oLEeHOYHbIX CPeacTB. Tekyllas aTTectauusa asnsetca obssatenbHon, ee
pes3ynbTaTbl OLEHMBAIOTCA U NO peLLEeHnIo Kadeapbl MOryT ObiTb YY4TEHbI MPU NPOMEXYTOYHOM
aTTecTtauum oby4varoLmxcs.

dopmamMn NPOMEXYTOYHOM aTTecTauuMm 3HaHWW, YMEHUMA U HaBbIKOB OOy4varoLmxcs
ABNAOTCA 3a4eT.

MeToauyeckue pekoMmeHaauum no sBugam 3aHATUM

Jlekums:

B xoge neKuMoHHbIX 3aHATUK Ooby4varLMMcs PEKOMEHAYETCS BbIMOMHATbL Crieayluime
aencteus. Bectn koHcnekTMpoBaHue yyebHoro wmartepuana. O6pawaTtbs BHUMaHWE Ha
KaTeropuun, GOpMynMpoOBKN, pacKpbiBarOLLME COLEPKAHNE TEX UIM UHBIX ABNEHUI 1 NPOLECCOB,
HayyYHble BbIBOAblI W MpaKTUYECKMEe peKkoMeHZaumnm no wux nNpuMeHeHuw. 3afaBaTb
npenogaBaTtenio YTOYHAIOWME BOMPOCbI C LENbl YSACHEHUSI TEOPETUYECKUX MOMOXKEHUN,
paspeLleHnst CNOPHbIX CUTyaLUN.

YKenatenbHo octaBuTb B paboymx KOHCMEKTax Monsi, Ha KOTOPbIX BO BHeayaAUTOPHOE
BpeMsI MOXHO caefiaTb MOMETKN U3 peKOMeHAOBaHHOW nNuTepaTypbl, AONOSMHAKWME MaTepuan
NPOCNyLaHHON §eKuun, a Takke noAvYepkMBawolme ocobyrd BaXHOCTb TEX WNMU  MHbIX
TEOPEeTUYECKNX MNOSTOXKEHUN.

CamocTosTenbHaga pabora.

CamocToaTenbHass paboTa ocywecTBngeTcsas B BuUAEe UM3YyYeHUd nuTepaTypbl,
SMMUPUYECKNX OaHHbIX NO MNyOGAMKAUMAM M KOHKPETHBIX CUTyauui M3 MpakTUKX, NOLrOTOBKE
nHOMBMAYyanbHbIX paboT, paboTa C NEKUMOHHbIM MaTepuarioMm, CaMOCTOATENbHOE U3y4vyeHue
OTAENbHbIX TEM ANCUMMNINHBI; MOUCK U 0630p NUTEPATYPbl U SNEKTPOHHBIX MCTOYHUKOB; YTEHNE
N ndyyeHume y4ebHunka n y4ebHbix nocodbun.

15. lNepeyeHb OCHOBHOM U [OOMNOJIHUTENILHOW NUTEpaTypbl, PECYpPCOB WHTEpPHeT,
Heo6Xx0AMMbIX AN OCBOEHUA AUCLUNIUHbI

a) OCHOBHas nuteparypa:



Ne n/n McTOYHMK

MpakTukym no 6uodmauke / [Aptioxos B. I'., Bawapuna O. B., BawaHnos I'. A. u gp.] ; nog obw. peg.
1 B. I'. ApTioxoBa ; M-Bo obpa3oBaHus n Haykum P®, BopoHex. roc. yH-T. - BopoHex : M3gaTtenbckuii
gowm BI'Y, 2016. - 313 c.

BroHaHoTexHONOrMKN: AOCTWXEHUs, NPobneMbl, MepPCnekTnBbl pa3BuTus : yuebHoe nocobue / M. A.
2 HaksacuHa, B. . ApTioxoB ; M-Bo obpazoBaHusa n Haykm P®, BopoHex. roc. yH-T. - BopoHex :
Wspatenbckuin gom BIY, 2015. - 150, [1] ¢

0) fjononHWTenbHag nuTeparypa:

Ne n/n NcToYHMK

1 MeHTuH KO.A. dusnyeckne metoabl nccrnenoBaHns B xumumn: YuebHuk / KO.A. MNMeHTuH, J1.B.Bunkos -
M.: Mup,ACT, 2003.

BbenornasknHa M. B., ®epopeHko E. B., iBaHoBa M. A., boromonosa W. B., boromon, BaHoBa M.A.n
2 ap. AHanuTudeckast XuMusi U (OM3NKO-XMMUYECKMe MeToabl aHanu3a. Yyeb. nocobue. M3gatenscTBo:
PWOP, 2006

lanowHnk B.A XoxnoB B.FO., MokwuHa H.A., CenemeHeB B.®. ®dusmko-xummyeckme MeToabl
aHanusa: YyebHoe nocobue. BopoHex: MN3a-so BIY, 2004.

OcHoBbl aHanuTnyeckon xumun. B 2 kHurax / nog peg. FO.A.3onotosa. - M.: Beicw. wkona, 2000.
MyxuHa E.A. ®usuko-xumudeckne metogpl aHanmsa / E.A. MyxuHa. - M.: Xumusa,1995. - 315¢.
Muckapesa C.K. Ananutuuyeckas xumwus / C.K.MNuckapesa, K.M. Bbapawkos, K.M. OnbwaHosa. -
M.:Bbicwas wkona, 1994. - 384 c.

Untoeuy U.K. Kypc aHanntnyeckon xummm / .K. Lntoeuy. - M.:Bbiclias wkona, 1994. - 495 c.

N O (O] W

B) MH(pOpMaLIMOHHbIE SNEKTPOHHO-06pa3oBaTenbHble pecypchl (orunaneHble pecypcbl MHTEPHET)™:
Ne n/n Pecypc

www.lib.vsu.ru — 3HB BI'Y

www.elibrary.ru

http://www.pdb.org — 6a3a aHHbIX MPOCMpPaHCMEEHHbIX CMpyKmyp besikogol
http://www.bmrb.wisc.edu — 6a3a daHHbIx xXumu4eckux cogueoe AMP benkos u nenmudos
http://nmrshiftdb.nmr.uni-koeln.de/ - 6a3a daHHbIx xumudeckux cdsuzoe SMP
HU3KOMOJIEKYsiPHbIX cOeOQUHeHUU

http://lib.mipt.ru/catalogue/1020/ -anekmpoxHas bubnuomeka @usmexa, pasden “buoxumus u
buogpusuka”

http://molbiol.ru — o6paszosamernbHbIlU calim 1o monekynspHoU buonozuu.
http://biomolecula.ru - obpasogamersibHbIl calim Mo MoneKynspHoU buonoauu.
http://ncbi.nlm.nih.gov — kpynHetiwas 6a3a 6buonoaudeckux u MeOUUUHCKUX crmamed
http://edx.org — oHnalH Kypcbl 8edyujux MUPOBbIX YHUBEPCUMEMO8
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16. NMepeyveHb y4e6HO-MeTOAMYECKOro o6ecneyeHuUs Ansi cCaMoCToATeNIbHOW paboThl

Ne n/n MNCTOYHMK

Buogpusuka : yuebHuk / B. . Apmioxos, T. A. Kogsanesga, M. A. HakeacuHa [u dp.] ; nod pedakyuel B. I
Apmioxosa. — Mockea : Akademuyeckuli lMpoekm, 2020. — 294 ¢. — ISBN 978-5-8291-3027-5. —

1 Tekcm : anekmpoHHbIl // JlaHb : anekmpoHHO-6ubnuomeyHasi cucmema. — URL:
https.//e.lanbook.com/book/132170 (6ama obpaweHus: 11.09.2021). — Pexum docmyna: 05s1
asmopu3s. nonb3osamersieu.

Cepdiok ., Bakkau H., 3akkau [x. Memodbi 8 monekynspHol buogusuke. YyebHoe

2 nocobue. T. 1, 2 - Us0amenbcmeo KAY, 2010.

17. OOpa3oBaTesfibHble TEXHONOrMU, MUCNOfib3yeMble NpU peanusauum Yy4ebHOWM
AUCLUMNSINHBI, BKMOYas OUCTaHUMOHHble oOpa3oBatenbHble TexHonoruu (AOOT,
3aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe 0Gy4YeHue):

I'IpM peann3aunm OUCUUNIIMHbI UCMONb3YKOTCA 3JN1IeMEHTbl 3JIEKTPOHHOIO o6yquV|;|,
ONCTaHUNOHHbIE 06pa3OBaTeJ'IbeIe TEeXHO0ormu, Ll,l/l(*)pOBbIe TEXHOIOTNN.

18. MaTepnanbHO-TeXHU4YECKoe obecneyeHme AUCUUNIINHDI:

YuebHas ayautopus ns npoBeAeHUs 3aHATUN r. BopoHex, nnowans YHuBepcutetckas, 4.1, nom. |, aya.
NEKUMOHHOro Tmna 365
CneunannsnpoBaHHasi Mebernb, 3KpaH A5is NpoekTopa,



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

npoektop Acer X115H DLP, HoyTOyk Lenovo G500 ¢
BO3MOXXHOCTbIO MOAKIYEHNSA K ceTU «NHTepHET»

YuebHas ayantopus ons npoBeaeHUs 3aHATUN
ceMmnHapckoro Tuna (nabopatopHble 3aHATUSA), ANg
NpOBEAEHUS TPYNMNOBbLIX M UHANBUAYANbHbIX
KOHCYNbTaLW, TEKYLLETO KOHTPONSA 1 MPOMEXYTOYHOWN
aTTecTauum

CneunanunsnpoBaHHasi Mebenb, nabopaTopHas
nocyaa, pH-metp noptatmBHbin HI83141, MukpocKonbl
Mwukmeqn, CnektpodoTomeTp M3-54-00 YO,
NPOrpaMmMHO-METOANYECKNI KOMMITIEKC
Buoxumuniom.aHanusa, ueHTpudyra Eppendorf,
Lwerikep-mHkybaTop Ansa nnaHweta Elmi SHAKER ST 3

r. BopoHex, YHusepcutetckas nn., .1, nom. |, aya. 61

YuebHas ayautopusi Ans npoBeAeHUst 3aHATHN
CceMuHapckoro Tuna (nabopaTopHble 3aHATUS), NS
NpoBeAeHUs rPYNMOBbIX Y UHANBUAYATBbHbIX
KOHCYNbTaLWiA, TEKYLLEro KOHTPOS U MPOMEXYTOUHOA
aTTecTauum

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

67

19. OueHo4HbIe cpeacTBa ANs NPoOBeAeHUA TEKyLen U NPOMEXYTOYHOM aTTecTauum

MopsiAoK OUEHKM OCBOeHMs1 obyvawwmmucs yd4eGHoro maTepuana onpepensieTcs

CoAEepXXaHneM crieQyroLmnx pasaenos ANCLUMNINHGI

HanmeHoBaHue
pasgena QUCLUUNIUHGI
(mogyns)

Ne
n/n

KomneTeH
uusi(v)

WHamnkaTtop(bl)
BOCTMKEHNS
KOMneTeHumnu

OueHouHble cpeacTBa

lMoHATne o Hay4yHOM
MeToAae U ero
COCTaBNSOLWMNX. YPOBHU
opraHusaumm u
n3yyeHns
buonornyeckmx
0bObeKToB.
OcobeHHocTH
Guonornyeckmx
obbekToB

MK-3

Bonpocsl 85151 meKyweao KoHmposs

MK-3.3 coanacHo . 20.1

Bonpockl meTponorum un
cTaHgapTm3aunm.
Knaccuduvkauus
PM3NKO-XMMUYECKNX
MeTO0B
uccregoBaHums.

MK-3

Bonpocbi dnisi meKyuje2o KoHmposs

Nk-3.3 coanacHo . 20.1

Buodunandeckne
MeTo/bl ccneaoBaHus
Ha PasfINYHbIX YPOBHSIX
opraHusaumm
Bronornyeckmnx
0OBbEKTOB.

MK-3

Bonpocbkl 05151 meKyweao KOHmposs

MK-3.3 coanacHo . 20.1

lNogroToBka
6uonornyeckoro
MaTepuana K
nccnegoBaHUAM.
Cnoco0Obl
roMoreHm3aLum n
npuMmeHsiemasi

MK-3

Bonpocbi dnisi meKyuje2o KoHmposs

MK-3.3 coanacHo . 20.1

r. BopoHex, nnowanb YHuBepcuteTtckas, 4.1, nom. |, ayg.




HanmeHoBaHue WHankaTop(bl)
Ne KomneTeH
pasgena QUCUUNIvHbI BOCTMKEHNSA OueHouyHble cpeacTBa
n/n ums(n)
(mogyns) KOMMNeTeHUMMN
annaparypa.
CeanmeHTaUMOHHbIE Bonpocbi dnisi meKyu,e2o KoHmposs
5. MK-3 MK-3.3
MeToAbl aHanusa. coenacHo . 20.1
XpomaTtorpacdumyeckune Bonpocbki 0nsi meKyu,e2o KOHmMposisi
6. MK-3 MK-3.3
MeToAbl aHanmsa. coenacHo . 20.1
AnekTtpodopeTuyeckme Bonpocbki 0nsi meKyu,e2o KOHmMposisi
7. MK-3 MK-3.3
MeToAbl aHanusa. coenacHo . 20.1
OTNIEKTPOHHbIN Bonpochki 0nsi meKyu,e2o KOHmMposisi
8. | napamarHUTHbIN MK-3 MK-3.3 P yu P
coanacHo n. 20.1
pe3oHaHc.
9 AnepHbIn MarHUTHBINA MK-3 MK-3.3 Bonpocbki 0nsi meKyu,e2o KOHmMposisi
pe3oHaHc. coanacHo n. 20.1
10. OneKTpoHHas nK-3 MK-3.3 Bonpocbi 05151 meKyu,e20 KoHmposs
MUKPOCKOMUS. coanacHo . 20.1
11, CkaHupytouias nK-3 MK-3.3 Bonpocbi 05151 meKyu,eao KOHmMporss
30HO0Bas MUKPOCKOMNUS. coenacHo . 20.1
lMpomexyTouyHasi aTTecTauus
Bonpocbl Anst NpoOMeXXyTO4YHOrO KOHTPONSA
dopma KOHTpons — 3a4eT

20. TunoBble oOLEHOYHbIE cpeAcTBa M MeToAMYECKME MaTepuanbl, onpegensivowme

npoueaypbl oueHnBaHunsA

20.1. TeKyLWMN KOHTPOIb yCNeBaeMoCcTu

KOHTpOJ‘Ib ycneBaemMoCcTtun no AgucuuniinHe OocCylecTBndeTcAd C NOMOLbHO Ccleayrwnx

OLEHOYHbIX CPEeaCTB:

MaTepuanbl n o6opynoBaHue: JlabopaTtopHasa ueHTpudyra, ynbTpa3ByKOBOW Oe3MHTerpaTop,
Habop XMMMYECKMX pPeakTUBOB M OAHOPA30BO NabopaTOpHOro nnacTuka, NepcoHarnbHbIA KOMMNbIOTEP C

OOCTYNOM B UHTEPHET.

Llenb paboTbl: 0OCBOEHME METOAOB BblAerneHns GMoMakpoMoneKkyr, Ha npeameTe remornobuHa

KpoOBW 4eoBeka.

NoOouUAWNR

crnekTpa nornaweHus.
8. Coenartb 3akntodeHne 06 adbdekTUBHOCTU BblAeneHne reMornooumHa.

OTBeTUTb Ha BONpPOCHI:

lMepeyveHb nabopaTopHbIX paboT
1. MemoOsbi ebiOeneHusi 6UoOMaKpoOMOeKys

2. Xpomamoepaghudyeckue memoOdbl aHanu3a
3. Bnekmpoghopemuyeckue Mmemodb! aHanusa
4. SnekmpoHHasi MUKPOCKOMUS
5. CkaHupyrowast 30H008asi MUKPOCKOIMUS
6. CeOumeHmMayuoHHbIe MemoObl aHau3a

Mpumepbl NnabopaTtopHbIX padoT
INa6opaTtopHas pabota. MeTtoab! BblgeneHns GnomakpomMonexysn.

Xop paboTbl
. MogroToBuTb 06pa3eL, KPOBM AOHOPA.
. OcywecTtBnTb pasgeneHme OPMEHHbIX 3NIEMEHTOB KPOBU 1 OT Na3Mbl KPOBW.
. OcyLiecTBuTb remonus.

. OcywecTBuUTb LEHTPUdYrmpoBaHue.

. CobpaTb HagoCagouHY0 XUOKOCTb.

. 3apermctpmpoBaTb CNEKTP NOrTOLLEHNS pacTBOpa remorsiobumHa.

Paccuntatb KOHUeEHTpauuto remorriobvHa Ha OCHOBaHUM [AaHHbIX 3aperncTpupoBaHHOro

1. I'Iepel-lvlchTe KOMIOHEHTbI (*)OpMeHHbIX 3N1IeEMEHTOB KPOBU yernoeeka?




2. [Nepedncnmre KOMMOHEHTbI NNa3Mbl KPOBU YenoBeka?
3. Yto npeacraBnseT cobor remonuns?

2. [lanTte xapakTepucTuKy CTpyKTypbl remorriobuHa.

3. Chopmynupyite 3akoH byrepa-llambeprta-bepa?

4. Yto Takoe k0apPu1LMEHT MOSNAPHON SKCTUHKLMNT?

Tekywas artTectauusi nNpoBOAUTCS B COOTBETCTBMM C [TONOXEHWEM O TeKylleh aTTecTaumm
obyvarolmxcs No  nporpaMmamM  Bbicwero obpa3oBaHWsi  BOpPOHEXCKOro  rocygapCTBEHHOro
yHuBepcuTeTa. Tekywasi aTtTectaums NpPoOBOAMTCS B (popmMe OTYETOB O BbINOMHEHUWU rabopaTopHoW
paboThbl.

OTyeT O BbINONIHEHUM NabOpPaTOPHOM PaboThbl
LLlabnoH oT4yeTa o0 BbINOSIHEHUM NTabopaTopHOW paboThl
OtyeT 0 BbInonHeHun nabopatopHon pabotbl Ne _ <HasBaHWe TeMbl>, BbIMOSIHEHHOW B paMKax
ancunnnuiel 51.6.43 O6was n meguumnHckas pagunobuonorms obyyawwmmes  kypca <d.1.0.>,
cneumanbHocTb — 30.05.02 MeanunHckasa 6unodumsnka

Lenb paboTbl:

OGopynoBaHue u maTepuanbl:

Xop paboTbl: (KpaTkoe onucaHne xoga paboTbl C yKazaHMEM MEPBUYHbIX AaHHbIX, PacyYeTHbIX
dopmyr, pe3ynbTaToB NPOMEXYTOYHbBIX M KOHEYHbIX PacyeToB; UMMCTPaTUBHBIN MaTepuan (rpaduku,
doTorpacum 1 np.), o6obLiatome Tabnuupbl)

BbiBOAbI:

TpeboBaHMA K BbIMOMHEHUIO 3a4aHUN (UMK WKaNbl U KPUTEPUU OLLEHUBAHUA):

Kputepuamm oueHnBaHus BbiNonHeHMA nabopaTtopHom paboTbl ABNAIOTCA:

— MOAroToBKa K 3aHATUIO (odpopmrieHne 3aHaTUS B paboyen TeTpagu B COOTBETCTBMM C
METOAMNYECKUMUN PEKOMEHOALMNSIMW);

— OTBETbI Ha YCTHbIE BOMPOCKI MO TEME 3aHATUS U coaepXKaHuto nabopaTtopHom paboTbi;

— aKTUBHOCTb U CAMOCTOATENbHOCTb MPW BbIMONTHEHWUWN 3a4aHNIA;

— ochopmneHne pesynbTaToB B COOTBETCTBMM C METOANYECKUMUN PEKOMEHAALMNSMY;

— YMeHMe aHanuaupoBaTb, O0OCyxgaTb MOMy4YeHHble pe3ynbTaTbl M CaMOCTOSTENbHO
dopmynmpoBaTh BbIBOAbI;

— YMeHWe peluaTb NpakTuyeckne 3agaHus (3agaym) no Teme BbINOMHEHHOW paboThl.

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

OnuncaHune TexHonormum nposeaeHnd

YCTHbIN ONPOC MO OCHOBHLIM TEPMUHAM MOXET NMPOBOANTBLCSA B Ha4ane/KoHue
nabopatopHoro 3aHaTuA B TedeHne 10-15 muH. JInbo yCTHBIM onpoc NpoBOAUTCS Nocne
BbINOSTHEHUS NabopaTopHOM paboTbl NO OCHOBHbLIM 3aKOHOMEPHOCTSIM, BbISIBIEHHBIM B XO4€E €€
BbINOSTHEHUS.

Bonpochkl ana yctHoro onpoca
1. Ha namepeHumn kakmx CBOMCTB OCHOBaHbl ON3NKO-XMMUYECKME MeTOAbl aHanmsa?
2. B yem 3akntoyaroTca 4OCTOUHCTBA PU3NKO-XMMUYECKUX METOAOB aHanuaa?
3. NpueeguTte obnactn NpUMeEHeEHNa (PU3NKO-XMMUYECKUX METOA0B aHanmsa.

4. Kakasi 3aBUCMMOCTb NIEXUT B OCHOBE MCMNONb30BaHUSA (PU3NKOXUMUYECKNX METOOOB B
KONM4YeCcTBEeHHOM aHannse?

5. MNpuBeguTte knaccnukaumio PU3NKO-XMMUYECKMX METO0B aHanmsa no nsmepsiemMomy
napameTpy. Kakue rpynnbl METOA0B MCNOMb3YOTCA Hanbonee 4yacto?

6. Nante onpegeneHuss U NOSICHUTE criedylolmne TEePMUHbI: CNEeKTP, WHTEHCUBHOCTb
N3ny4yeHnsi, ONUHA BOSHbI, BOSIHOBOE YMCMO, CnekTparnbHas LWMpUHA MOfochkl, (OTOH,
nornoLieHne, ncnyckaHme, OCHOBHOE COCTOsHME, BO3OYXAEHHOE COCTOSIHME.



7. Jante knaccudmkaumo oNnTUHECKNX METOA0B aHanmaa (no usydaemblim obbektam, no
XapakTepy B3avMOOENCTBUSA SNEKTPOMArHUTHOIO U3fyYeHUsa C BELLECTBOM, MO UCMONb3yeMon
o6nacTn anekTPOMarHMTHOro CnekTpa, No NpUpoae dHepPreTUYECKUX Nepexoaon).

8. Ha kakom NnpUHUMMNE OCHOBAHbI CNeKTpalibHble MeTOAbl aHanusa?

9.KakoBa npupoga W NPOUCXOXKAEHME aTOMHbLIX 3MMUCCUMOHHBLIX CnekTpoB? [loyemy
aTOMHbIe CNEKTPbl UMEIOT NIMHENYaTbIA XapakTep?

10. Yem xapakTepusyeTcsa aHepreTM4eckoe COCTOSIHNE 3MEKTPOHOB M aToMa B LIENOM.
11. B yem 3akntoyaeTcs CyLWHOCTb aTOMHO-abcopOLMOHHOro MeToaa aHanmnsa?

12. KakoBa porb nnamMeHu npy atToMHO-abCcopbLMOHHBIX onpeaeneHnax?

13. OnnwmTe NpUHUMNManbHY0 CXemMy aTOMHO-abCcopOLIMOHHOIO aHanmsa.

14. Kakas Marematmyeckasi 3aBUCMMOCTb WCMONb3yeTcd B MeTOAe aTOMHO-
abcopObuUMOHHOro aHanmsa?

15. TMpvBeante nMpUHUMNMANbLHYID CXEMy MNlaMEHHOr0  aToOMHOabcopbLMOHHOIOo
cnekTpomeTpa

16. OnuwunTe 3agayn, pewaemMble MeTogamm aToMHO-abcopObLMOHHOIo aHanumaa.
17. KakoBbl JOCTOMHCTBA U OrpaHN4YeHns MeTo40B aTOMHOabCcopOLUMOHHOro aHanmsa?
18. OnnwmTe NpMHUMNNanbHY0 CXemMy aTOMHO-abCcopOLMOHHOIO aHanmsa.

19. Kakas Marematmyeckasi 3aBUCMMOCTb WCMONb3yeTcd B MeToAe aTOMHO-
abcopbumoHHOro aHanmsa?

20. [MpuBeguTe NPUHUMNUANBHYID CXEeMy MfaMeHHOro aToMHoabcopGLMOHHOMO
cnekTpomeTpa

21. OnuwunTe 3agayn, pellaemMmblie MeTogamMmm aToMHo-abcopOLUMOHHOro aHanusaa.
22. KakoBbl 4OCTOMHCTBA U OrpaHNUYeHns MeTOA40B aTOMHOAbCcopOLUMOHHOro aHann3a?

23. B yem 3akntoyaeTca CyWwHOCTb MeToAa AMUCCUOHHON hoTOMETpUK nnameHn? Kakme
OCHOBHbI€ NpueMbl paboTbl UCNOSL3YOTCA B 3TOM MeToae?

24. Kakme goCTOMHCTBaA M HEQOCTaTKM MMeeT MeToa?
25. OnuwnTte 3agayn, pewaemMble MeTogaMM CbOTOMeTpl/WI nnamMmeHn.

26. B uyem 3aknoyaloTCAa WUCTOYHMKM OWKMBOK MeToda SMUCCUOHHOM OTOMETPUM
nriameHn?

27. KakoBa npupoaa SItOMUHECLEHTHOIO U3ny4eHna?

28. Kaknum obpasom knaccupuumpyroT MeToabl NIOMUHECLEHTHOro aHanuaa?

29. Ha yem ocHOBaH Ka4yeCTBEHHbIN NTIIOMUHECLIEHTHbIN aHann3?

30. OT yero 3aBUCUT WHTEHCUBHOCTb nOMUHecUeHUMn? Kak oHa cBsf3aHa C
KOHLEHTpaumen?

31. KakoBbl 4OCTOMHCTBA U HEAOCTATKN NMIOMUHECLEHTHOro aHanuaa?

32. Kakue wmeToabl ncnonb3yrwT AnAa onpeageneHnda KOHUeHTpauun BelwectBa B
NMIOMUHECLEHTHOM MeToae aHanmsa?

33. Ha yem ocHOBaH KONMYECTBEHHbIN NIOMUHECLEHTHbIN MeTo 4, aHanm3a?

34. Kakue BellecTBa MOXHO aHann3nmpoBaTb C MOMOLLbI FIIOMUHECLEHTHOro mMetoda
aHanunsa?

35. Ha yem ocHoBaH 3akoH CTokca — Jlommena?

36. [Inst Yyero ucnonb3yeTcs NPaBuo 3epKanbHON CUMMETPUN CNEKTPOB MOrMOLWEeHUs n
n3nyyeHnsa?

37. YTo Takoe BbIXO4 NMIOMUHECLEHLNN U OT YEro OH 3aBUCUT?

38. Ha yem ocHoBaH 3akoH BaBunosa?

39. YTto Takoe TyweHune nomuHecueHumn? Kakue Buabl TylWEHUs Bbl 3HaeTe?
40. MNpuBegnTe cxemy npocTeunLlero ryopmumerpa.



41. KakoBbl BO3MOXHOCTM MCMONb30BaHWUS OAHHOrO MeToda AN KOHTPOns KavecTea
NULWEBbIX NPOAYKTOB?

42. B yem 3aknoyaeTcsl CyL|HOCTb MeTodoB pasgenenHus? lNepeuncnute M3BECTHblE
cnocobbl knaccudmrkaumm MeTo4oB pasaeneHus.

43. B yem 3aknyaeTcs CyWHOCTb METOAOB KOHLUEHTPUPOBAHUS MUKPOSINEMEHTOB?
Mepeuncnnte oCHOBHbIE BUObI KOHLEHTPUPOBAHMSI.

44. Mo KaKMM KpUTEPUSIM KnaccuduumMpyroT MeToabl pas3aeneHns n
KOHLEHTPUPOBaHNS?

45. Yem onpepgensieTcs BbIOOp MeTOAA KOHLEHTPUPOBaAHUS U pasgeneHmsa?

46. Yem oTnnyaroTcsa rmbpuaHblie 1 KOMOMHUPOBAHHbIE METOAbLI aHANUTUYECKON XUMUIN?

47. Tepeunmcnnte OCHOBHble AOCTOMHCTBA M HeAOCTaTKM METOAOB pasfeneHus u
KOHLEHTPMpOBaHMA?

48. Ha 4yem ocHoBaHbl COPOLIMOHHbIE METOAbI pa3aeneHns U KOHLUEHTPUPOBAHUSA?

49. lMNpuBeanTe KnaccuduKkaumio cCopOLMOHHBIX METOAOB MO MexaHusMy copouuun u
cnocoby ocyLlecTBneHns npouecca.

50. lMNpuBeauTe npumepbl Haubonee pacnpoCTPaHEeHHbIX COPOEHTOB M Mnepedncnute
TpeboBaHUs, NpeabsaBNAeMble K HUM.

51. MNepeuncnure KoNMYEeCTBEHHbIE XapaKTEPUCTUKN COPOLIMOHHBIX METOAOB.
52. Yto npeacraensieT cobon nsotepma copbumn? Kakon Buag oHa umeeT?

53. [lpuBegute MatemaTuyeckoe BblpaXxeHue ypaBHeHus @penHgnuxa. Kakyro
3aBMCUMOCTb OHO OTpaXkaeT?

54. [Ina 4ero ucnonb3yeTcs ypaBHeHue JlaHrmiopa? [NpuBeante ero matemMatuyeckoe
BblpaXKeHue.

55. B yem 3akniyarTcs AOCTOMHCTBA COPOLMOHHBIX METOLOB?

56. B yem cywHOCTb Xxpomartorpaduyeckoro metoga aHanu3a? BcnomHuTe uctopuio
OTKpbITMSA 3TOro MeToaa.

57. KakoBbl OCTOMHCTBA U HEQOCTATKM XpomaTtorpadmm?
58. HasosuTe obnactn ncnonb3oBaHUA XxpoMaTorpadnuyeckmx MeToaos.

59. Kak knaccuduumpyoT xpomaTtorpaguyeckme MeToAbl Mo arperaTHOMY COCTOSIHWIO
npuMeHsieMbIx a3, MexaHu3my pasgeneHust U NPUMEHSIEMON TEXHUKE?

60. Kak o6HapyxuBatoT 1 MAEHTUDPULNPYIOT KOMMOHEHTBI HA BYMaXHbIX U TOHKOCIOMHbIX
XpomaTtorpammax?

61. Kakme napameTtpbl XpomaTtorpacuyeckoro nuka Mcnonb3yT 4SS KOSIMYEeCTBEHHOIO
aHanunsa?

62. B Kkakux crydasx B KOSIMYECTBEHHOM XpomaTtorpaduyeckoMm aHanumse U3MepsrT
BbICOTY NMKa? nnowanb nuka?

63. Ha 4yem OCHOBaH KayecCTBEHHbIA aHanu3 B  pasfM4YHbIX  BapuaHTax
XpomaTtorpaduyeckoro pasgenenun? Npueseaute npumepsbi.

64. Kak ocywecTBnsAT KOMUYECTBEHHbIN XpomaTtorpadpuyeckmn aHanms? B 4yewm
CYLIHOCTb METOL40B HOpManu3aunm (HOPMUPOBKK), BHYTPEHHErO U BHELLHEro ctaHgapTa?

65. Kak ocyulecTBnaeTca KayeCTBEHHbIM N KOSIMYECTBEHHbIN aHann3 B 0CaJo4YHOM WU
GymaxkHOWM pacnpenenuTenbHon xpomatorpadun?

20.2. NpomexyTo4yHasa atrecTaums
[MpomexyToyHasa atTecTaumst N0 AUCUUNIIMHE OCYLLECTBMASETCH C NOMOLLLIO CreayoLwmx
OLIEHOYHbIX CPeacCTB:
NMepe4yeHb BONPOCOB K 3a4eTy
1. MpuHUMNBI PUSNKO-XMMNYECKOTO NCCreOoBaHUA.



. [paBmeTpuyecknin aHanus.

. Bugbl ueHTpndpyrnposaHus.

. TUTpUMETpPMUYECKNUN aHanms.

. MeToA KUCNOTHO-OCHOBHOIO TUTPOBAHUS.

. MeToz OKMCNeHWsI-BOCCTaHOBNEHNS.

. OCHOBbI NepmMaHraHaToMeTpUn.

. OCHOBbI MOOOMETPUMN.

9. MeTog apreHTOMETPUMN.

10. PaspyLueHune KneToK N 9KCTpaKLmA.

11. PacTtBopbl, ncrnonb3yemble A51s aKCTpakLmu.

12. AbcopbumnoHHas xpomartorpadus.

13. NoHoobmeHHast xpomaTtorpadus.

14. AdppunHHaa xpomaTorpadusi.

15. OcHoBbI andepeHymnansHoro meToga oToMETPUM.
16. OnpeneneHune cogepxxaHus xenesa no Tpunony b.

17.Ponb (pn3NKO-XMMMYECKNX METOLOB aHanu3a B pa3BUTUM HAykKnM U B MEXOUCLMMIMHAPHOM
B3aMMOJENCTBUN

18.Knaccmd)|/n<au,m| (bM3MLIeCKI/IX mMeToaoB, rMnpuMeHAeMblX Ond WwuccriegoBaHnA BeLeCTB.
CrneKTpalibHble, )J,M(bpaKLI,MOHHbIe, MarHnUTHblE, 3JTIEKTPUHECKNE, MaCC-CNEKTPOMETPUYECKNeE.

19. Knaccudmkaums cnektpasbHbIX METOLO0B: N0 cnocoby HabnoaeHus.
20. TexHuka n metoguka VK-cnektpockonuu n cnektpockonuun KP.

21. AbcopbunoHHasa chnekTpockonusa B Buaumonm m YO obnactax kak MeTod uccrenoBaHus
3NIEKTPOHHbIX CNEKTPOB MHOrOATOMHbIX MOJSIEKYII.

22._3ﬂeKTpOHHbIe CMEeKTpPbI NornoweHnAa oTaeribHbIX KInaccoB OpraHN4YeCknx COeNHEHUN.

23.dusnyeckne ocHosbl criektpockonun AP n AMP. lMNMpumeHeHne MNP B aHanuUTUyeckux
uensx.

24. MeTtoabl OTOMETPUYECKOrO aHanmn3a. TexHuka u MetToauka akcnepmuMeHTa.

25.PaccesiHme n nornolleHne ceeTa pacTtBopamMu, coaepxawmmm B3BelleHHble 4YacCTulbl.
TexHunka n metoguka QKCNepnMeHTa.

26.YpaBHeHue nornoweHns ceeta. KoadhpuuneHT 3KCTUHKLMN U MOSISIPHOIO MOrNoLLEeHNS.

27.9neKkTponpoBodHoCTb.  KoadhduumeHTbl  anekTponpoBoaHocTU.  KoHaykToMeTpuyeckoe
TUTPOBaHMeE.

28. MeToapl BblgeneHms 6MoOMakpoOMOneKyn
29. OnekTpodopeTudeckme MeToabl aHanmaa.
30. OneKTpoHHast MUKPOCKOMNUS U ee BUAbI.
31. KpnoaneKkTpoHHas MUKPOCKOMMUSI.

32. CkaHupytollas 30HOO0Basi MUKPOCKOMMUSA KaK WHCTPYMEHT uccrnenoBaHust GUonornyeckmx
00ObEKTOB.

33. CegnmeHTaLMOHHbIE METOAbl aHanu3a.
34. MeToa oMHaMM4eckoro ceetTopaccemBaHus.
35. KoHhokanbHasa n pnyopecueHTHas MUKPOCKOMUSI.

36. OCHOBHbIE OTNINYNS KPUOINEKTPOHHON MMKPOCKOMUN U KPUOINEKTPOHHOM TOMOorpacum ot
npoceevnBatoLen dNEKTPOHHON MUKPOCKOMNUN.

37. NpuHUMNBI CKaHUPYIOLLLEN 3NEKTPOHHON MUKPOCKOMUN.

38. MpuHUMNBbI aTOMHO-CUITOBON MUKPOCKOMNN DMONOrn4eckmx o0 beKTOB.
39. MNpuHumn pernctpaumm cnektpos AMP 1 nx nHtepnpetaums.

40. MpuHumn pernctpaumm crnektpos AP n nx nHrepnpetaums.

0O NO O b WDN



Tpe6OBaHVIFI K BbIMOSTHEHWIO 3a4aHWN, WKarbl U Kputepunn oueHmnBaHuA

OueHka “3aumeH0” cmasumcsi cmydeHmam, Komopble:

* deMoHcmpupyrom docmamoyHbll 06beM 3HaHUU o meopuu OUHaMU4YeCcKUX cucmem 8
pamKax rnpoepamMmmai;

* r10Ka3blearom yceoeHuUe OCHOBHOU y4ebHoU numepamypbi Mo ecem pasdesam
rnpoepammbi;

* noddepxkusarom QUCKyccuro ¢ npenodasamerieM rno omoesibHbIM goripocam bunema;

* [pu omeeme Ha 80r1pPoChl A0MycKarm OWUBKU U HEMOYHOCMU 8 U3/TOXeHUU
mMamepuarna.

OueHka "He 3aumeHo" cmasumcsi cmydeHmam, Komopable:

* [l0Ka3blearom hpazcMeHmapHbIe 3HaHUsi OCHOBHO20 MpogpaMMHO20 Mamepuarna;

* He srladerom ecell Hay4HOU mepMuHoioauel no meopuu OUHaMUYECKUX cUCMEM;

* He MO2ym omeemumb Ha KOHKPeMHbIU 80rpoc ripernodagsamerisi.

* donyckarom npuHyunuasnbHble owubKu 8 omeeme Ha 80rPOChl;

» demoHcmpupyrom rpoberibl 8 3HaHUSIX, HeyMeHuUe adeKkeamHO 8blbupame MemoOob! Oris
peweHus nocmasseHHbIx rpernodasamesnem npobrem, HeymMeHue UHmMeprnpemuposams,

obpabamebieamsb 5io2uU4ECKU U Mamemamu4ecku rpedcmasrieHHble npenodasamerniem
aKcrnepumMeHmarsibHble OaHHbIE.

20.3. 3apaHus, pekoMmeHAoOBaHHbIE K MCNONIb30BaHUIO npu npoBeaeHUn
OWNAarHOCTUYECKMX paboT C Uuenbl OLEeHKU OCTaTOYHbIX 3HaHWUM NO pe3ynbTaTam
OCBOEHUA ANCLUNIIUHDbI

TecTbl

1. Ins Toro 4to6bl A4aHHbIA PAcTBOP UM BELLECTBO MOrMoLWany 3Hepruo nagatoLero nyyka
cBeTa, Heo6X0AMMO BbINOMHEHNE CNeayLMX YCIOBUIA

— YacrtoTa nornowaemoro nsnyyeHus (v) gomkHa COoTBETCTBOBaTb BblpaxeHuto bopa

— YacrtoTa nornowaemoro nsnyyeHus (v) ormkHa COoTBETCTBOBaThL BbipaxeHuto MnaHka

— Y106bI OCUMNNATOP MOrMoLan SHepru, aNekTpMyYeckoe nore nagarLlero cBeta AomKHO
MMETb COCTaBMSIOLLYIO, NEPNEHANKYNSPHYIO €ro ANMONIbHOMY MOMEHTY

— BeposTHbI Te nepexoabl, KOTOpPblE NPOUCXOAAT MEXAY COCTOSHUSMU pa3HOM
MYIbTUMNIIETHOCTY

2. Bbibepute BepHble yTBEPXKOEHUS:

— PacTtBOp c KOHUeHTpaumen 1 Monb/n B KIOBETE TOMLWIMHON 1 CM MMEET ONTUYECKYIO
NIIOTHOCTb, PaBHY MOSIIPHOMY KOS(MULMEHTY NOrMOLLEHNS

— PacTtBOp C KOHUeHTpaumen 1 Monb/n B KIOBETE TOSNWMHOM 1 CM MMEET BENUYMHY
CBETOMNOINOLWEHNSA, PaBHYIO MOSIIPHOMY KOI(ULMEHTY NOrnoLweHns

— MonsapHbIM KO3 PULMEHT NOTMOLLEHUS 3aBUCUT OT YCIOBUN U3MEPEHNSA — KOHUEHTpauum
BellecTBa, AJIMHbl ONTUYECKOro NyTn u ap

— BenuuuHa cBeTonponyckaHus nponopLumnoHanbHa KOHLEHTpaunn pacteopa

3. Bce 6enku nornoLaroT KBaHTbl CBETa
— B Y®-o6nacTtu cnektpa

— B Bngumon obnactu cnekTpa

— B amanasone anuH BonH 190-220 Hm
— B ananasone anuvH BonH 340-400 Hm

4. lna onpefeneHns KoHueHTpauun 6enka B pacTBope HeobXoauMo U3MEPUTb 3HAYEHNEe



Koadhpmumnenta anddyaunm
KoadhdmumneHTa anekTponpoBOgHOCTMU
— Ontunyeckon nnoTHocTM Npu A =280 HM
— Hert npaBunbHoro otseTa

5. Heobxogmmo onpeaenuTb YACTOTY (FOMOreHHOCTb) 6enkoBoro npenapata. Kakon metoa
MOXHO MCMNOMb30BaTh A4S 3TOro?

— CnektpocoTomMeTpus B BUAMMOWN YacTu CnekTpa

— pH— meTpusa

— lenb-anektpodopes

— AMP-Tomorpadus

6. OnTnyeckasa NNOTHOCTb - 3TO:

— Mepa ocnabneHunsa ceeTa Npo3payHbiMM OO bEKTAMUN UMM OTPAKEHUS CBETA HEMNPO3PaYHbIMMN
obbekTamm

— Mepa ocnabneHunsa ceeTa HENPO3payHbIMM OO bEKTAMM UMM OTPAXEHUSI CBETA NPO3PaYHbIMU
obbekTamm

— Mepa ycuneHus ceeta Nnpo3payHbiMmM OO bEKTAMMN UM OTPAXKEHUS CBETA HENPO3paYvHbIMU
obbekTamm

— Mepa ocnabneHunsa ceeTa HENPO3payHbIMM OO bEKTAMU MU OTPaXKEHUS CBETA
Henpo3padHbIMN 00 bEKTaMM

7. MNpuHumn obpaTHOro cuTta - 3TO:

— CnocobHOCTb MOMEKYN BELECTB B3aMMOAENCTBOBATL APYr C APYrOM 3a CYET MX pa3HOM
CMoCcOBHOCTUN NPOHMKATb B NOPbl HEMOABMXHOM ¢hasbl

— Cnocob o4YnCTKM BELLECTB pa3HON Npupoabl

— CnocobHOCTb MOMEKYN BELECTB pasaenaTca No pa3mMepy 3a CYET UX pa3HON cnocoBHOCTH
NPOHMKaTb B NOPbl HEMOABMXHOW dhasbl

— Cnocob o4nCTKM BELECTB pa3HON NpUpoabl No Ux 3apsagy

KpaTkun oTtBeT

MeToa uccrnenoBaHUsi CTPYKTYPbl MOBEPXHOCTM TBEPAbIX TeN BMNMNOTb A0 OTAENbHbIX aTOMOB,
OCHOBaHHbIA Ha KBAHTOBO-MEXaHW4YECKOM MNPUHLMMNE TYHHENMPOBAHUS SfEKTPOHOB Yepes
HenpoBoAsaWwMiA 6apbep, - 3TO:

OTBeT: ckaHupyoLlast TYHHeNbHask MUKPOCKOMMS.

®parmeHT [HK, MeyeHbIn TeM nnu nHbiIM 06pa3omM 1 NMCNonb3yLWNNCS ana rmbépuansaumm co
cneuudpundeckum  ydqactkom B monekyne [OHK, nossonawowui  naeHTUduuupoBaTtb
KOMMNeMeHTapHble eMy HYKIeoTUaAHbIE NOoCcreaoBaTeNbHOCTU, Ha3blBaETCA:

OteeT: QHK-30HA.

MHTEHCUBHOCTb MOrMOLLIEHUSA pacTBopa 3aBUCUT OT XMMMUYECKOrO COCTaBa W KOHUEHTpauuu
PacTBOPEHHOrO BeLLEeCTBa, TOSLLUMHbI €ro CMnos, a Takke OT ANVHbI BOMHbI NajatoLlero ceeTa,
No3aToMy ANt CNEKTPOOTOMETPUN NPUMEHSIOT cBerT.

OTBET: MOHOXPOMAaTUYECKNIA

Bonpockl cpeaHen CNo}XHOCTU:

1. Ha yem ocHOBaH 1 Ang 4ero NCnonb3yT METOJ aTOMHO-CUITOBOM MUKPOCKONUU?



OtBeT: ATOMHO-CMNOBasi MWUKPOCKOMUS — COBPEMEHHbI METOL W3YyYeHUs CTPYKTYpbl
pasnu4yHbiXx 06bEKTOB — OCHOBaHa Ha AUCNEePCMOHHOM B3avMOOENCTBUN aTOMOB OCTPUS UMb,
3aKpenIeHHON Ha YMPYromMm KPOHLITEMHE — KaHTWUMEBEpPE, U MNOBEPXHOCTU MUCCefyemoro
obpasua. ATOoT MeToq NO3BONSET NonyyaTb M3obpaxeHns oObEKTOB pa3aMepamMn OT AECATbIX
HM 0O [OecsaTKOB MKM. Mcnomnb3dyeTcsa Ons nonydeHust M3o0paxeHust M M3y4yeHusi CBOWCTB
KpUCTansoB amMWHOKUCNOT, OenkoB, KMEeTOYHbIX MembpaH, monekyn [OHK, nnéHok w3
GrononMMepoB, BUPYCOB, KNETOK, a Takke HaHOYaCTuL.

TpeboBaHuWs K BbINOMHEHUIO 3a4aHUI (UNK LKarbl U KPUTEPUM OLLIEHUBAHUS)
OueHka «omu4HoO» unu “3aymeHo” cmasumcsi cmyO0eHmam, Komopeble:

* deMOHCMpUpPYrOmM 3HaHUe OCHO8HOU flumepamypabl, PEKOMeHO08aHHOU y4ebHOoU
rnpozpamMmoli OuUCUUNIUHbI;

* grraderom Hay4yHoU mepmuHorioaueu;

* 3HaOmM usudeckue npuHUUnsl Memodoos, 610K-cxeMbl U NpuHyUnuarnbHble CXeMbl
npubopos, ocobeHHocmMu usmepeHul u ¢hopmy ebifasaemou ripubopamu UHhopmayuu, a
makxxe yMerm uHmeprpemuposams rosly4eHHyH UHGOopMaUUro;

* ymerom ebibupame MemoOlbl uccriedosaHusl, adekeamHble cmosuw,el npobneme;

* JI02UYECKU MPpasusibHO U3fia2arm omeemsl Ha 80rPOChl, yMerom defiame
060CHOBaHHbIE 8bIBOObI;

* OeMOHcmpupyfom CriocobHoCmMb caMocmosimesibHO pewamse rnocmaersieHHble
npenodaeameneM I'IpO6J76MHbIe cumyauuu,

* [1ipU omeeme Ha 80ripocChl aOI'IyCKafOITI OWUbKU U HEMOYHOCMU 8 U3/TOXKEHUU, KOmopekie
CUJIBHO He 8JIUAKM Ha CYyWHOCMb U3siacaemMoc0 mamepuaria.

OueHka "xopowo" unu “3aymeHo0” cmasumcsi cmydeHmam, KOmopbIe:

* [10Ka3bleaom O0CMamoyYHO roJIHbIe U 271y6oKue 3HaHuUs NMpo2paMMHO20 Mamepuarna
10 NPOCMPaHCMEEHHO pacripedenieHHbIM duccunamueHbIM cucmemam;

* deMOHCMpPUPYOM 3HaHUEe OCHOBHOU U Hauboriee 8axkHOU AOMOSTHUMEIbHOU
Jiumepamypsbl, pekoMeHOo08aHHOU y4ebHoU rnpozpamMmol OUCUUIIIUHBI;

* nod0epxxusarom QUCKyccuro ¢ rperodasamesieM o 6osibuuUHcmay 8orpocos busema;

*[1ipu omeeme Ha 80r1Pp0ChbI OOI'IyCKafOITI OWUBKU U HE3Ha4YuUmMelbHbIe HEMOYHOCMU 8
U3JTI0KeHUU, Komophbkle CUJIbHO He 8JIUAKMmM Ha CyWwHOCMb usjiacaemMoco Mmamepuara,

OueHka "y0oeriemeopumeribHO" unu “3sadymeHo” cmasumcs cmyOeHmam, Komopable:

» deMoHcmpupyrom docmamoYHbil 06bem 3HaHUU o meopuu OUHaMU4YeCKUX cuCmem 8
pamKax rnpoepamMmmai;

* r10Ka3blearom yceoeHuUe OCHOBHOU y4ebHoU numepamypbl Mo ecem pasdenam
rnpozpammbli;

* noddep>kusarom QUCKyccuro ¢ npenodasamenieM rno omoesibHbIM 8orpocam bunema;

* Npu omeeme Ha 80rPOChI AOMYCKarmM OWUBKU U HEMOYHOCMU 8 U3/IOXEeHUU
mMamepuara.

OueHka "HeydoernemeopumeribHO" unu "He 3aYymeHo" cmasumcsi cmyoeHmam,
Komopsble:

* r10Ka3blearom paecMmeHmapHble 3HaHUsI OCHOBHO20 MpoepaMMHO20 Mamepuarna;
* He srladerom ecell Hay4YHOU mepMuHosio2uel no meopuu OUHaMUYEeCKUX cucmem;
* He MO2ym omeemumb Ha KOHKpPeMHbIU 80rpoc rperodasameris.

 dornyckarom ripuHyunuarsbHble owubKu 8 omeeme Ha 80r1POChI;

* demMoHcmpupyrom rpobesibl 8 3HaHUSIX, HeyMeHuUe adeKkeamHO 8bibupampe Memoosb! Oris
pelweHusi nocmasrieHHbIX rpernodasamersiemM rnpobrem, HeyMeHUe uHmeprnpemuposama,



obpabambieamp 5I02U4ECKU U MamemMamu4ecKu ripedcmaesrieHHble rpernodasamernem
3KcrepuMeHmaribHble OaHHbIE.



