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1. TIlepeyeHb KOMNETEHIUH ¢ YKa3aHUEM ITanoB uX GopMUPOBaHHsI B MPoIecce OCBOECHUS
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1. Pabota Ha y4yeOHBIX 3aHATHSIX
2. CamocrosTenbHas paboTa
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1 3name kana

1. PaGora Ha KOHIENINH OMOPU3NKH U OLICHUBAHHUS
JICKITUOHHBIX U ce pasBATHA orpoca
aBOPATOPHBIX ,TEOPETUYECKHUE OCHOBBI lkana
3aHATHUAX (usHIKO-XMIICCKIX OIICHUBAHUS

METO/IOB, HCIIOJIb3YEMbIX
> Buimommere s CCITeI0BAHMS CaMOCTOSTEIILHO
N OMOJIOTHYECKUX CUCTEM. i paboThI
3aJIaHAM TSt
Ymems [lIxana
CAMOCTOATENBHOTO | urapar  momenn OLEHHBAHNS
H3yHCHUA peann30BbIBATh pedepara u
TEOPETUUECKHUE u
3.IloaroroBka SKCTICPHMEHTATBHEIE BruinoHeHue MPE3CHTALUN
pedepara, 10KIIANA C | e nenopanms uts | 3a7aHui
IpC3CHTAINCH pelienus 3a1a4 | CaMOCTOATEIbHOM
’E PO eCCHOHATIBHOM paboTHI.
= JIEATEeIbHOCTH
= BricTrymuienue ¢
= Braoemo HaBBIKAMH | 1OKJIa0M M
I:Q* CaMOCTOSITCIIBHOU npesenTanmeii no

paboThl € JUTEPATypOil,
BKJTIOYAsl IEPHOIUYCCKYIO
Hay"HYIO JMTEPATYPY, U € | pobenara
AJIEKTPOHHBIMU
CpeacTBaMu
UHPOPMAIINU;METOAMHA
CTaTUCTHYECKOTO
OILICHUBAHUS U TIPOBEPKU
THITOTE3,
MPOTHO3UPOBAHHUS
MIEPCIIEKTUB u
COLMATBHBIX
OCJIEACTBUN cBOEH
npodeccuoHaNBHOMI
JIeSITETTbHOCTH

BBIOpPAHHOU TEME

Onucanue mMKaJjJ oleHUBAHUSA

IIIxajia OneHNBAHUS BOBJICYCHHOCTH B y4eOHBIH Npouecc Ha 3aHATHAX

18-20 6ammnos. [Tocemenue 90-100% 3aHATHII 10 BCeM TeMaM AMCIUILTAHBI, aKTUBHas paboTa B
pamKax 3aHATHS, y4acTUe B TOJWIOre, JUCKYCCUU, KaYeCTBEHHOE BBIIOJIHEHHE BCEX MPEAYCMOTPEHHBIX
MIpOrpaMMoOi 3aJJaHuM.

15-18 6amnos. [locemenue 70-90% 3anaTuii Mo BceM TeMaM JTUCHUIUIMHBI, aKTUBHas paboTa B
paMKax 3aHSTHsI, y4acThue B 00CYKJICHHH BOTIPOCOB TEMBI, KaueCTBEHHOE BhIToIHEeHHE 75-90%
MPEyCMOTPEHHBIX IPOrPaMMON 3aJaHUM.

10-15 6annos. [Tocemenue 50-70% 3ansATHIA 10 BceM TeMaM TUCHMILIMHBI, HEpErysapHas padbora
B paMKax 3aHsTHsI, BHIIOJHEHHE (C pAIOM HEJOUETOB) IPUMEPHO MOJIOBUHBI BCEX IIPEYCMOTPEHHBIX
IPOrpaMMOM 3aJaHUM.




0-9 6annos. ITocemenue Mmenee 50% 3aHATHII IO BCEM TeMaM JHUCIUIUIAHBI, CTYJICHT aCCUBEH
npu 00CYXKI€HUH BOIIPOCOB TEMBI, HE YYaCTBYET B IMCKYCCUH, BBHITIOJIHEHHUE 3a1aHUH (pparmMeHTapHoOe, HE
COOTBGTCTBYIOH_ICC Tp€6OBaHI/IIO HpeHOIIaBaTCJISI, HpI/I BBIITOJIHCHUHN 3a1aHUS IIOHyH_IeHBI OH_II/I6KI/I.

Illkajia oueHUBaHUS ONpoca

5-6 6ammoB. OTBET MOJHBIN U COAEPKATEIBHBII, COOTBETCTBYET TEME; CTYICHT YMEET
apryMEHTHPOBAaHO OTCTANBATh CBOIO TOUKY 3pEHHS, IEMOHCTPUPYET 3HAHHE TEPMUHOIOTUU TUCIUTUIAHBL.

3-4 6amuta. OTBET B LIEJIOM COOTBETCTBYET TeMe (HEe OTPaKEHBbI HEKOTOPHIE ACTIEKTHI); CTYACHT
yYMEEeT OTCTauBaTh CBOIO TOUKY (XOTsI apryMEHTAIIHs HE BCET/Ia Ha JJOJDKHOM YPOBHE); IEMOHCTPUPYET
YIIOBJICTBOPUTEIHHOE 3HAHUE TEPMHHOJIOTUN TUCIUILTNHBI.

0-2 6amna. OTBET HEMOJHBIN KaK 10 00beMy, TaK U IO COJAEPIKAHMIO (XOTS U COOTBETCTBYET TEME);
apryMEHTaIUsl HE HAa COOTBETCTBYIOIIEM YPOBHE, HEKOTOPBIE MPOOIIEMBI ¢ YIOTPEOICHUEM
TEPMUHOJIOTHUH JTUCIUATUIHHBI.

IIIkajia oneHUBAHUSA BbINOJHEHHUS JJA00paTOPHOH PadoThI

4 6amta. PaboTa BBINOJIHEHA MTOJHOCTHIO 110 TJIAHY U CICJIaHbl IPABUIIbHBIC BHIBOIBI.

2 bamta. PaboTta BbIMoJIHEHA TPABUILHO HE MEHEE YeM Ha IMOJIOBUHY HJIU JOIyIIECHA
CYIIECTBEHHAs OIIMOKA.

0 6amnoB. PaboTa He BEHITIOIHEHA.

HIkana oueHUBAHMS TECTUPOBAHUA

8-10 6amnos. 80-100% mpaBUIBLHBIX OTBETOB.
6-8 6amnoB. 60-80% npaBUIIbHBIX OTBETOB
4-6 6annoB. 40-60% mpaBUIIbHBIX OTBETOB
2-4 6amna. 20-40% npaBUIIbHBIX OTBETOB.
0-2 6amna 0-20% mpaBUIIBHBIX OTBETOB.

Ilkana ouenuBanus pedepara

8-10 Oamnos. IlpencraBneHHas paboTa CBHUAETENBCTBYET O HPOBEAEHHOM CaMOCTOSATEIBHOM
WCCIIC/IOBAaHUH C TIPUBJICUYCHHEM DPA3JIMYHBIX MCTOYHUKOB MH(OPMAIMU; COOTBETCTBYET TE€MeE, KOTOpas
packphiTa JIOTHYHO, CBSI3HO U TIOJIHO; 3aKJIIOUYEHHE COJCPXKHT JIOTUYHO BBITEKAIOIIME M3 COJCpKAaHUS
BBIBOJIBI; TPABWJIBHO (YMECTHO | JOCTaTOYHO) WCHOJB3YIOTCS pa3HOOOpa3HbIE CpElNCTBA pPEUH;
BBICTYMAIOLINI OTBEYaeT Ha BOINPOCHI, JIETKO MPUBOAUT MPUMEPHI, HIUTIOCTPUPYIOLIHE TEOPETHUECKUE
MOJIOKEHHS, POPMYITHPYET COOCTBEHHYIO TIO3HIIMIO TI0 UCCIIEyEMOMY BOIIPOCY.

5—7 ©6amnoB. IlpencraBneHHass paboTa CBHJIETENBCTBYET O IPOBEAEHHOM CaMOCTOSATEIBHOM
WCCIIEIOBAaHHH C TIPUBJICUCHUEM JBYX-TPEX UCTOYHUKOB MHPOPMAIINHU, COOTBETCTBYET TEME; OJHAKO TeMa
pacKphiTa HEMOJHO; 3aKJIIOYEHHUE COJEPKUT JIOTMYHO BBITEKAIOIIUE M3 COJCPKAHUS BBIBOJBI;
BBICTYIAIOINIA HEYETKO OTBEUAET Ha IIOCTABIICHHBIE BOMPOCHI, COOCTBEHHAS MO3MUIIHS HE OTPEICIICHA.

3-4 Oamnos. IlpeacraBnenHas paboTa CBUAETENBCTBYET O MPOBEIAEHHOM HCCIEIOBAHUHM C
MPUBJICUEHHUEM OJIHOTO HWCTOYHHWKA WHQPOpPMAIWU; TeMa pacKpbiTa HE TOJTHOCTHIO; BBICTYIAFOIIUI
3aTpyaHseTcs ¢ pOpMyJIMpOBaHUEM JIOTUYHOTO BBIBOJA; BBICTYMAIONIUI YUTAET C JIUCTA, HE OTBEYAET Ha
JOTIOTHUTEIIHHBIE BOIIPOCHI.

0-2 6anna. IlpencraBnenHas paboTa CBUICTEIHCTBYET O BHIMOJIHEHUH PEIPOAYKTHBHON PabOTHI C
NPUBJICYEHUEM OJHOTO MCTOYHHMKA MH(OpPMALMK; TeMa HE PAacKphITa; BBHICTYMAIOMINN 3aTPyJHSIETCS C
(bopMyIMpPOBaHUEM JIOTUYHOTO BBIBOJIA; YATACT C JINCTA M HE OTBEYACT HA JOMOJIHUTEIBHBIE BOIIPOCHI 110
TeMe paboTHI.



IIIxajia ONeHUBAHUA JOKIA1A

4-5 OamoB. Jlokiaa COOTBETCTBYET 3asBJIIEHHOM T€ME, BBIIIOJIHEH C IPUBJIECYEHUEM JOCTATOYHOTO
KOJIMYCCTBA HAYYHBIX U MPAKTUUCCKHUX UCTOYHUKOB 110 TEMC, CTYACHT B COCTOSAHUH OTBCTUTH HAa BOIIPOCHI
10 TEME J0KJIaja.

2-3 Gayuta. Jlokiiaa B IEJIOM COOTBETCTBYET 3asBJICHHOM TeMe, BBIMOIHEH C IIPHUBJICYEHUEM
HECKOJIbKUX Hay4YHbIX U MPAKTHYECKUX UCTOYHUKOB 110 TEME, CTYJICHT B COCTOSIHUU OTBETUTh Ha YacThb
BOIIPOCOB 110 TEME J10KJIa/a.

0-1 6amnoB. Jlokiiag He COBCEM COOTBETCTBYET 3asIBIICHHON TEME, BBIIIOJIHEH C MCIIOJIb30BaHUEM
TOJIBKO 1 MM 2 MCTOYHUKOB, CTYAEHT JOIYCKAeT OIMOKY IIPH U3JI0KEHUN MaTepuaia, He B COCTOSIHUU
OTBETUTH Ha BOIIPOCHI 110 TEME JOKIA/A.

Ilkana oueHNBaHus Mpe3eHTALNN

4-5 6amnos. [IpencraBnsemast HHGOpMAIUS CUCTEMAaTU3UPOBAHA, ITOCIIEIOBATEIbHA U JIOTUYECKH
cBsizaHa. [Ipo6riema packpbiTa monHOCTHIO. [Ipe3eHTanus oTpaxkaeT OCHOBHBIE CTPYKTYPHbIE KOMIIOHEHTBI
paboThI: BBEIEHUE, COACPKAHKIE U BBIBOJIbI, BKJIIOUAET MILTIOCTPATUBHBIN MaTtepual. [1lupoko
HCII0JIb30BaHbI BO3MOXKHOCTH TexHOsoruu PowerPoint.

2-3 6amna. [IpeacraBnseMas uHbopMalus B 1EJIOM CHCTEMaTU3UPOBaHa, OCIeA0BaTeNbHA U
JIOTUYECKH CBsI3aHa (BO3MOXHBI HEOObIIHE OTKIIOHEHUS ). [Ipobiema packpeita. [IpencraBnenHas
MPE3CHTAIHsI HEMOJIHO OTPa)kaeT KOMIIOHEHTHI pabOThI, OTCYTCTBYET HJUTFOCTPATUBHBIA MaTepHall.
Bo3MoxHBI He3HaYHMTENBbHBIC OMMOKK TpH oopmiieHrn B PowerPoint (ue 6osee nByx).

0-1 6amros. [Ipeacrasisemas nHGOpPMALIHAS HE CUCTEMATU3HPOBAHA H/HITH HE COBCEM
nocienoBarenbHa. [IpoGieMa packpbITa He MOJIHOCTBIO. BBIBO/BI HE ClI€NaHbl UM HE 0OOCHOBAHBI.
[Mpe3enTarust He mpejcTaBieHa. Bo3aMokHOCTH TexHOMOTHH POWerPoint ucmoib30BaHbl JINIIb YACTUIHO.

IIkana oneHUBaHUS CAMOCTOATEILHON PadoThI

9-10 GaynoB. CTyieHT yMeeT BBINOJIHATH 33/1aHUS M pelaTh 33ja4i TBOPUECKOTo XapaKkTepa.
W3noxeHnne NoTy4eHHBIX 3HaHUH TOTHOe. CaMOCTOSITETHHO BBIZCTICHBI CYIIIECTBEHHBIE TPHU3HAKU
M3Y4YEHHOTI'O C IOMOIIBIO TPUEMOB aHAJIW3a U CUHTE3a, C(PopMyIHpoBaHbl 000OIIEHUS U BBIBOBI.
CryneHT yMeeT BhIIEISATh MPOTUBOPEUNS B U3YUEHHOM MaTepualle u onpeaensTs npodiaemy. CriocodeH
WCTIOJIh30BATh U3yYCHHBIE CIIOCOOBI ACWCTBUS M MEXTUCIIUITTIHHAPHBIE METO/BI CAMOCTOSTEIBHO.

6-8 OammoB. CTyIZeHT yMmeeT BBHINONHATH 33aJaHUS W pelIaTh 33Ja4ll PEKOHCTPYKTUBHOTO
xapakTtepa. M3okeHHe TMONYy4YeHHbIX 3HAHUM MoiHOe. JlomycKaroTcsi HEeCyIIeCTBEHHbIE OLIMOKH,
UCIpaBIIEHHBIE TIOCE yKa3aHWW Ha HUX mpenojaBatens. lIpy BbIIENIEHHH CYIIECTBEHHBIX MPU3HAKOB
M3YYEHHOTO JIOMYCKAalOTCSd HECYLIECTBEHHbIe OMMOKU. CTyOeHT yMeeT BBIACNATh IMPOTHBOPEUUS C
MTOMOIIBIO0 HABOJAIIMX BOIIPOCOB MpenoiaBates., Micrnomap3yeT TobKo n3ydeHHbIe CIOCOObI JEHCTBUS.

3-5 GamnoB. CTyeHT yMeeT BBINOJIHATH 33/1aHUS M pelaTh 3aJauuperpoayKTUBHOTO XapakTepa.
W3noxxeHne moay4yeHHBIX 3HAHUI HEIMOJIHOE, €CTh OUIMOKH, UCIPABIEHHBIE C TIOMOIIbIO MPENo1aBaTesl.
BocnpousBenieHbl TOJIBKO OCHOBHBIE TEOPETUYECKHE IMOJIOKEHHS, OTJCIIbHbIE MOHATHUS, OMUCAHBI (PAKTHI
0e3 MOHMMAaHMS CYIIECTBEHHbIX CBsizeld. CTyIEHT WCIBITHIBAET 3aTPyIHEHUS IPU BbISABICHUU
CYIIECTBEHHBIX NMPU3HAKOB M3ydeHHOro.IIpoTuBOpeuns u mpoOiaeMbl N3y4eHHOI'O MaTepuaia BBISABISET
TOJIBKO C IOMOIIBIO MpenojaaBatens. BelOop M MCIONB30BaHME H3YYEHHBIX CIIOCOOOB AEATENbHOCTU
OCYILIECTBIISET TOJIBKO C TOMOUIBIO IIPETIOAABATES.

0-2 OGamnma. CrymeHT He yMeeT BBINOJHATH 3aJaHUs M pEeUlaTh 3afadyd PEenpoayKTHBHOIO
xapaktepa.  M3noxxeHwe wmarepuana HernosHoe, OmuOKM HE HCIPABICHBl AK€ C IOMOLIBIO



npenonasareid.. V3ioxeHue 3HaHWM Ha YPOBHE IIPEICTABIICHHUM, BBISBICHHME CIy4aWHBIX IPU3HAKOB
n3ydeHHoro. CTyZleHT He yMeeT JienaTh 0000LEeHUs U BBIBO/IbI, BBIABIATH IPOTUBOPEUUS U MPOOJIEMBI B
n3ydeHHOM Martepuaie. He ocymiecTsisier BEIOOp M MCIOIB30BAHNUE HM3YYEHHBIX CIIOCOOOB

CBojaHas IKaJ1a OLeHUBAHUSA

Bup pa6orsl MakcuMaJjJbHOE
KOJIM4eCTBO 0a/1JI0B

BoBiiedeHHOCTD B y4eOHBIN MPOIIECC HA 3aHATHIX 20
Brinonaenue 1abopatopHbix padboT 24
Ompoc 6
Pedepar 10
Jloxman 5
[IpesenTanus 3)
Tect 10
CamocrositenbHas paboTa 10
3auér 10

Hroro 100

3. TumoBble KOHTPOJIbHBbIE 3aJaHUS WM HHbIe MaTepUaibl, He00XOAUMBbIE JIsl OIEHKH
3HAHMH, YMEHHUH, HABBIKOB M (MJM) ONBITA JAEATENbHOCTH, XAPAKTEPH3YIOIUHMX ITAIBI
(¢opMupoBaHus KOMIIETEHIIHII B Ipolecce 0CBOEHHUsI 00pa30BaTe/IbHON MPOrpaMMbl

Texymuii KOHTPOJIb

OIIK-2. Crioco6eH NpUMEHSTh TPUHIUITBI CTPYKTYPHO-() YHKITHOHAIEHOW OpTraHU3allHH,
UCMOJIb30BaTh (PU3UOJIOTMUYECKHE, IUTOIOIHYeCKHe, ONOXUMHUUECKUE, OM0(pU3NIEeCKre METO/IbI aHAIN3a
JUIs1 OLIEHKU M KOPPEKIIMH COCTOSIHUS KUBBIX O0BEKTOB 1 MOHUTOPUHTA CPE/Ibl UX OOUTAHMUSL.

3nams: pusndeckrie U GU3NKO-XUMUYECKHE 3aKOHBI, JIeXKal[ue B OCHOBE ()yHKITMOHUPOBAHUSI KIIETOUHBIX
MeMOpaH, KJIETOK, OpraHOB W CHUCTEM OpraHu3Ma dYesioBeka. MexaHW3Mbl BHEITHUX BO3JICUCTBHHA Ha
JKUBBIE OPraHU3MBI.

3ananus, HeoOxoanuMBbIe 1715 oneHnBanus cpopmupoBannoctu OIIK-2 Ha noporosom ypoBHe:

Bonpocsl a5 onpoca

1. Uto uzyuaet 6nodusuka? Kakue paznensl oHa BKIIOYAeT B ce0s1?

2. B uem cymHocTh MeToaa pedpakTomMeTpun?

3. [l kakux 1enei ucnoib3yercs pedpakroMmerpus?

4. O6bsicHUTE HU3NUECKUN CMBICIT TIOKA3aTeNs PEIOMIICHUS.

5. O0bsicHUTE SIBJICHHE MTOJIHOTO BHYTPEHHETO OTpaXkeHUs1? B 0CHOBE Kakoro MeTo/1a JIEXKUT 3TO sIBIEHUE?
6. B ueMm cymHoCTh MeToa CeKTpopoTOMeTpUn?

7. Yrto Takoe criekTp noromenus BemectBa? Kakyro nadopmaruio ox gaer?

8.Kakoii cBeT Ha3bIBaeTCs €CTECTBEHHBIM, MOJIIPU30BAHHBIM, YACTUYHO MOJISPU30BAaHHBIM?
9.Yto0 TaKkoe MIOCKOCTh MOJISIPU3AIHN CBeTa?

10. Kakue ycTpoiicTBa UCTIONB3YIOT ISl MOJTYYSHHSI TIIOCKO-TIOIAPHU30BAHHOTO CBETa?
11.KakoBo Ha3HaueHuUe NOJIpU3aTOpPa U aHAIU3aTOPa B MOJISIPUTMETPax?

12. Kakue BerecTBa Ha3bIBAIOTCS ONTHYECKHA AKTUBHBIMU?



13.01 xakux (GakTOpoOB 3aBUCHT Yrojl IOBOPOTA IJIOCKOCTH MOJSPU3ALUMHN CBETA ONTHYECKU aKTHBHBIMH

BEIIECTBaMHU?
14. Tlo xakoit popmyIie MOKHO ONPEASIUTh KOHIIEHTPAIMIO ONITUYECKH aKTUBHBIX BELIECTB?
15.TIpuBeauTe npuMeEphI MPaBO- U JIEBOBPAIIAIOIINX BEIIECTB.

16.. Yro takoe xpomarorpadus’?

17. Kem u korza mpeaioxeH Xxpomarorpapuieckuii MeTo aHanusa?

18. YUro Takoe agcopbuus, aacopOeHT, ajcopbar, abcopoumsi, abcopbeHt, abcopoat?

19. Kakue knaccudukanuy XxpoMaTorpaguueckiux METOJ0B IPUMEHSIOTCS AJIs aHAJIM3a BEeIeCTB?

20. KakoBbI 0671acTH IpUMEHEHUs! XpoMaTorpaduuecKux MeTo1oB aHanu3a? KakoBbsl mpenMyIecTsa

TCX nepen ApyruMu METOAaMU pa3/iesIeHUs ?

21. Kak ocyIiecTBiIsieTcsl KaUeCTBEHHBIN aHAIN3 cMecel BemecTB ¢ nmomorbio TCX?

23. Uro Takoe nonBrkHas ¢a3za (mroeHT)? Kak ocymectBisercs ee BbIOop?

24. Yro takoe HenoBmkHas ¢a3za? Kakue BemecTsa yaiie BCET0 UCMOIb3YIOTCS JIs1 PUTOTOBIICHHUS

3aKpEeIJICHHOTO U HE3aKPEIUIEHHOTO CJI0s?

25. KakoB XMMHYECKHI COCTaB KJICTOYHON MEMOpPaHbI?

26. KakoBa coBpeMeHHasi MOJIENIb CTPOSHUS KJIETOYHOH MeMOpaHbI?

27. HazoBuUTE OCHOBHBIE (PYHKIIMH KJICTOYHOW MEMOPAHEI.

28. Kakue ¢u3uveckrue CBONCTBA XapaKTEPHBI ISl OMOJIOTHYECKONH MEMOpPaHbI?

29. Kak xmaccu(uuupyroTes IpoIecchl, 00eCIeYrBarOIie TPOHUIIAEMOCTh OMOJIOTUYECKOW MEMOpaHBI

JUIS pa3INYHbIX BEUIeCTB?

30. B yeM CyImHOCTb TaCCUBHOIO MEepeHOca BelecTB? 3a cueT KaKuX MPOIECCOB OH peaanu3yeTcs?

31. B ueM 0cOOEHHOCTH aKTUBHOTO MepeHoca BemiecTB? Ha3oBuTe n3BeCTHHIE BUABI MOHHBIX HACOCOB.

32. Uro Takoe JUMOCOMBI M KaK WX MOJIyqatoT?

33.Ha xakux cBoiicTBaXx JMIIOCOM OCHOBAaHO HX NpuMeHeHue? Ha3zoBuTe OCHOBHBIE 00JacTH HX

WCTIOJTb30BaHUSI.

34. HazoBuTe NpUYMHBI BO3HUKHOBEHHS OMOMOTEHIIMAJIOB.

35. YeMm 00ycIIOBIC€HO BOSHUKHOBEHHE TIOTEHIIMAJIA TTOKOSI KJIETOYHOW MeMOpaHbI?

36. Kakoe ypaBHeHUE 1103BOJIsI€T HanboIee TOYHO pacCUYUTAaTh MEMOPAaHHBIA NOTEHIIMAT U ToYeMy?

37. OnumuTe MEXaHW3M BO3HHUKHOBEHUS ITOTCHIINAIIA ICHCTBHSL.

38. Kakoil BuJ TpaHCHOpTa HOHOB HAaTpusi OOYCIIOBIMBACT JAETONSAPU3ALMIO U  PENOSIPU3AIUI0

MeMOpansbi? Kak oH ocymecTBisieTcs: yepe3 meMOopany?

39. KakoBbl criocoObl perucrpanuu OuornoTeHInaioB?

40. B yem cOCTOUT MPUHITUI KOMIICHCAITMOHHOTO METO/1a U3MEPEHUS Pa3HOCTH IMTOTSHIIUAIOB?

41.Y10 Takoe BA3KOCTH BemiecTBa? [1o kakoMy 3aKOHY OHa PacCUMTHIBAETCS

42 KakoB Gu3nUecKuii CMbICT KOX(PPHUIMEHTa TUHAMUYECKOH BSI3KOCTH?

43.YT0 Takoe ynelbHas M OTHOCUTENbHas BS3KOCTh BemiecTBa? IlpuBenuTte pacueTHble (OPMYIBI s

HUX.

44 Y10 Takoe HbIOTOHOBCKHE Y HEHBIOTOHOBCKHE kHIKocTH? [IpuBeanTe mpumepsl.

45.B yeM coCTOAT OTIANYMSI JAMUHAPHOTO U TYpOYJIEHTHOTO TEUEHUS KUAKOCTU?

46. Ot Kakux (pakTOpOB 3aBUCUT BA3KOCTH KPOBH?

TecToBbIC 3a1aHUA

Bapmuanr 1

1. ®usuueckuil cCMbICI MOKA3aTeNs IPETOMIIEHUSI COCTOUT B TOM, YTO OH
1) IToka3sIBacT OTHOIIIEHHE CKOPOCTEH CBETAa B BaKyyMe M B JAaHHOH cpejie
2) PaBeH OTHOIICHHIO yIJIa MAJCHUS JIy4a K yIIIy MPETOMICHHUS
3) PaBeH OTHOIICHHIO CHHYCA yTiia MAJCHHS JIyda K CHHYCY YTJIa IPEIOMIICHUS



4) PaBeH OTHOIICHUIO CHHYCA yIJla MaJACHUs Jy4a K CHHYCY YIJia OTPaXKCHUS
2. Omnruueckas TUIOTHOCTh BEIIECTBA PACCUUTHIBACTCS MO popmyIie

r:% 3) D=g¢-c-I
0

I =1,—I n=n, +Ac
2) 4)

3. B ocHoBe MeTo/1a TOHKOCTIOHHON XpoMaTorpaduu JISKUT sIBICHUE
1) TlornomeHus cBeTa XpoMOPOPHBIMHU TPYIIITUPOBKAMHU
2) AncopOiuu Ha TBEPAOM COpOCHTE
3) Pedpakiuu cBera
4) Tlonspu3auuu cBera
4. B cocraB K1eTOYHOI MeMOpaHbl He BXOAST
1) 6enxu 3) yrneBos
2) AUnuabI 4) ankaHsl

5. [1accuBHBIN TPaHCIIOPT BEIIECTBA Yepe3 MEMOpaHy

1) aTO NepeMeneHue 1o rpajiueHTy KOHLUEHTPALUN
2) cBsi3aH € 3aTpaTaMu SHEPTHHU
3) IpOUCXOAUT MPOTUB I'PATUEHTA KOHIIEHTPAIIUU
4) ) IpouCXOANUT MPOTUB I'PaJAMEHTA OTEHLIMAA

6. JKectkocTh OMOIOTHUECKON TKAHU — 3TO CITIOCOOHOCTH
1) TIpoTHBOAEHCTBOBATH BHEIIHEH HArpy3Ke
2) Bo0300HOBISTH pa3Mephl OCIE CHATHS HATPY3KU
3) XpaHHUTh U3MCHHUBILHECS Pa3MePhl MOCIIE CHATUS HATPY3KH
4) H3MmeHATh pa3Mmep Moj JACHCTBUEM HArpy3Ku

7. VI3 mpuBeIEHHBIX CYXJICHUN:
A) B HOpMaAITLHOM COCTOSIHUM OpraHu3Mme uucio PeitHonbaca kposu Re< 2300;
b) B HOpMaJIbHOM COCTOSTHUM OpraHu3Me T€YE€HHE KPOBH 10 COCylaM TypOyJIeHTHOe

1) Bepnsl 00a 3)BepHo TonbKO a
2) HesepHsl 00a 4) BepHo TOBKO 6
8. U3 mepeuncieHHbIX TKaHeH Hanboee MPOYHOIl sIBIsSeTCS
1) CBs3KM CyCTaBOB 2) Jlentun 3y0a
3) Koxa 4) Dwmanb 3yba

9. KakoBa KOHIICHTpAIIUs BEIIECTBA B PACTBOPE, €CIIM MHTEHCUBHOCTH CBETA, MTPOIIEIIETr0 Yepe3 HerTo,
ymenbiuiack B 10 pa3. MonsipHbiii K03hGHUIIMEHT TOTIIOMIEHNs BEMIECTBA MPU JAHHOM JJTHHE BOJTHBI,
paseH 500 1-(MoJIb-CM) . Tommuua KroBeTH ¢ pacTBOpoM — 2 cM.

10. IloreHuman mokos HepBa KOHEYHOCTH Kpaba coctapiser -104 MB. Uemy paBHa KOHLIEHTpAIHSI HOHOB
KaJIisi CHapY>KM HEpBa, €clii BHYTpH oHa cocTarisieT 140 mmoinb/n? (Temmneparypa ZOOC).
11.Ecnu rpaiveHT KOHIICHTpaUK Oy1eT OOJIbIle TpagueHTa moTeHuana nuddys3us BemecTna yepes
MeMOpaHy

1) He mpoucxoauT



2) HampaBJieHa B CTOPOHY MEHBIIIEH KOHIICHTPAIMH BEIIECTBA
3) HampaBlieHa B CTOPOHY OOJBIIEro MOTCHIIHAIA
4) B 000MX HAMpPaBJICHUSX UIET C OJUHAKOBOU CKOPOCTHIO.
12. TTocne mpoxoXkKISHHS ITyYKa CBETa Yepe3 BBITYKIYIO JIHH3Y MOIY4aeTcsl u300pakeHue
1) neficTBUTENBHOE IEPEBEPHYTOEC
2) NeHCTBUTEILHOE TIPSIMOE
3) MHUMOE TIPSIMOE.
13. O6neryennas auddy3us BEMISCTB Yepe3 KICTOUHYI0 MEMOpaHy, B OTJIUYHE OT OOBIYHOM
1) cnenuduana
2) UJIeT C MaJIOK CKOPOCTHIO
3) IPOUCXOAUT IO TPATUEHTY KOHIIEHTPAIH
4) He o0aiaeT HACHIIICHUEM
14. B rna3y yenoBeka UMEIOTCS MPETOMIISIIOIINE CPEJIbI
1) poroBulia u nepeaHss Kamepa
2) XpyCTaJauK U CTEKJIOBUHOE TEJIO
3) Bce Ha3BaHHBIC DIIEMEHTHI.
15. B nuckoBoit MeMOpaHe Maio4YKy MOJI ACWCTBUEM CBETa MPOUCXOAUT
1) yMeHblIEeHUE TPOHUIIAEMOCTH ISl HOHOB HATPHSI
2) maccuBHast UG Py3us HOHOB HATPHUS B IIUTOILIA3MY
3) yMeHbIIIeHUE TPOHUIIAEMOCTH JIJIsl HOHOB KaJIHSL.
16. Koctouku cpeqHero yxa (MOJIOTOUEK, HAKOBAJIBHS U CTPEMEUKO) BHITOJHSIOT (PYHKIIUU
1) nokanu3amus 3ByKa B IPOCTPAHCTBE M MEXaHWYeCKas 3aluTa OapaOaHHOM MepernoHKH
2) obecrieueHne MUKpOKJINMaTa 6apabaHHON NEPENOHKH U KOCTHAsI TPOBOJIMMOCTh 3ByKa
3) KOocTHas MPOBOAMMOCTh 3ByKa U MEXaHUYECKas Iepeada 3ByKOBBIX KOJIeOaHUH OBaJIbBHOMY OKHY.
17. N3rub crepeonminii BOJOCKOBON KJIETKH BHYTPEHHETO yXa MPUBOAUT K
1) BeIIEIEHUIO MEeTUATOPa
2) mepenave 3BYKOBBIX KOJIeOaHMIA
3) M3MEHEHUIO TPOHUIIAEMOCTH MEMOpaHbI KJIIETKH M BOSHUKHOBEHHIO PELIENTOPHOTO IMOTEHIIHAIIA
18. K BocnipHsITHIO KHCIIOTO BKyca HanOoJiee YyBCTBUTEIBHBI
A) rpuOOBUIHBIE COCOUKN KOHUUKA S3bIKA
b) sxenoboBaTble COCOUKU KOPHS SI3bIKa
B) nuctoBuaHbIE COCOUKH OOKOBBIX MOBEPXHOCTEH s3bIKA

Bapmuanr 2
1. OnTuuecku Oosee MIOTHOM SBJISETCS cpelia, Y KOTOpOoil Oosiee BBICOKOE 3HAaUeHUE
1) MytHocTH 3) yruiia mnoBopoTa MI0CKOCTH MOJSPU30BAHHOTO CBETa

2) mokaszaTess mpesomiicHuss  4) Kod(HIMenHTa pacrpeaeeHus
2. Tlornomenuem cBeTa Ha3bIBACTCS
1) OcnabneHre HHTCHCUBHOCTHU TIPH MTPOXOXKICHHH Yepe3 BEIIECTBO
2) OTKIOHEHHE CBETOBOTO MyYKa OT MPSMOJIMHEHHOTO pacIpOCTPaHEHHSI
3) IlpenomieHue CBETOBOTO JIyda
4) OtpakeHHe CBETOBOTO JIyya
3. Bribepute HeBepHOe yTBEp)KICHHUE O Xpomarorpaduun



1) Dro — IMHAMHYECKUIl METOJ pa3/Ie/ICHUs]  aHAJIN3a CMECH BELICCTB,
2) Mero OCHOBaH Ha pacIpee/ICHUH UCCIISIYyeMOT0 BEIIECTBAa MEXKIY IBYyMs (hazamu -
HEMNOJIBUKHOW 1 NIOJIBUYKHOMU (JIFOEHT)
3) HeokparieHHbIe COeAMHEHHS HETb3s1 OOHAPYKHUThH C TOMOLIBIO XpoMaTorpaduu
4) Beibop pactBopuTelis — HoABMWKHOM (a3el (I1D) - 3aBUCHT OT PUPOBI COPOEHTA M CBOWCTB
aHAJIM3UPYEMbIX COCAMHEHUI.
4. CoryiacHo )XHUJKO-MO3aMYHON CTPYKTYpe KJIETOUHOW MEMOpPaHBbI
1) B nunuaHOM OCHOBE HaXOMsATCs 00JIee WM MEHEE IOrpyKEHHbIC OSIIKU
2) ®dusmueckoe cocTosiHUE (OCHOTHUITUIHOTO CIIOS HE 3aBUCHT OT TEMIICPATYPHI
3) Bce 6enku MeMOpaHbl MICHTUYHBI
4) Mornekyiibl (GOCHOTHUITUIOB HETOABUKHBI
5. duddysus uepe3 meMOpaHy HE MPOUCXOIUT, ECITH
1) I'pagveHT KOHIIEHTPALUKU PABEH HYJIIO, & TPAJUCHT MOTCHIIMANIA —HET
2) T'pamueHT moTeHIMaNa paBeH HYIIO, a TPAJAUCHT KOHIICHTPALMH —HET
3) Ooba rpaaueHTa paBHbI HYJIIO
4) T'paJueHTHl UIMCIOT Pa3HbIC 3HAKU
6. DnacTUYHOCTb OMOJIOrMYECKON TKaHU — 3TO CIIOCOOHOCTh
1) TIpoTuBOAEHCTBOBATh BHEUIHEH HArPy3Ke
2) Bo0300HOBIATH pa3Mephl MOCIIE CHATHS HATPY3KU
3) XpaHHUTh M3MEHHBILIKECS pa3Mephl MOCIE CHATHSL HArPy3KH
4) H3MeHATh pa3Mmep MoJ JACHCTBUEM HArpy3Ku
7. W3 mpuBENEHHBIX CYXJCHUI:
A) KoapduimeHT BI3KOCTH HbIOTOHOBCKHX JKUKOCTEH 3aBUCUT TOJIBKO OT MPUPOJIBI XKUIKOCTH U
TEMIIEPATYPHI, HCHBIOTOHOBCKUX — €I1I€ ¥ OT yCJIOBHUI TEUCHMUS;
b) KpoBb — HEHbIOTOHOBCKAsI )KUIKOCTh
1) BepHbl 06a 3) BepHo TOonBKO 2
2) HesepHsl 00a 4) BepHo TONBKO 0.
8. YnpyrocTs kocTH
1) onpenensieTcs cofepKaHUEM B HEW KoJulareHa
2) BIOJIb IPOAOIBHON OCH B 2 pasa BbIIlIe, YEM B MTONIEPEYHOM HampaBiIeHUN
3) MEHbIlIE, YEM COIPOTUBIIEHUE CABUTY
4) He 3aBHCHUT OT HaIpaBlIeHHUsT U BHUJA JedOpMaIHH.
9. B kroBeTe HaxOJUTCs PacTBOP KpoBH, uMerommuii koHuentparuo C = 0,85 moias/n. MosnspHbIit
noKasartesb MOTJIOIeHus 1711 3Toro pactBopa € = 0,35 51/(cm*monb). OnpenenuTs, BO CKOJIBKO pa3
YMEHBIIUTCS HHTEHCUBHOCTD CBETA MPH MTPOXOXKIACHUH €ro Yepe3 KIoBeTy JIHHbI | = 8 cM, 3amonHeHHy 0
3THUM PacTBOPOM.
10. OoGnerdyenHas qudQy3us BEMIECTB Yepe3 KICTOUHYI0 MEMOpaHy,B OTIMYUE OT OOBIYHOM
1) cnenuduana 2) HIIET C MaJIO CKOPOCTHIO
3) IPOUCXONT IO TPATUEHTY KOHIICHTPAIIUU 4) He o0naaeT HACKHIIICHUEM
11. KoHueHTpalusi HOHOB KaJKsl Ha BHYTPEHHEH CTOPOHE KJIETOYHONH MeMOpaHbl aKCOHA KaJlbMapa
cocTaBisieT 2,5 MMoub/11. OnpenennuTe KOHIEHTPAIHMIO STHX HOHOB HA BHEUTHEW CTOpOHE MeMOpaH#bI (B
CITydae MACCHBHOTO TPAHCIIOPTA), ECIIM MOTEHIHAI [IOKOsi Ha MeMOpame coctapisier -104mB . (t=25°C)



12. CBETOYYBCTBUTEIBHBIC 3JIEMEHTHI 3pUTEIBHOIO aHAIU3aTOpa HAXOAATCA

1) B ciemoM msTHE 2) B CTEKJIOBUIHOM TEje 3) Ha ceTyaTke
13. ®oTtoxuMuYeckas peakiys, Jexanasi B OCHOBE 3pUTEIBHOM PELEIIUH -3TO

1) oOpazoBaHue KOMIUIEKCA POJOIICHHA 2) U30MEpU3alUsl IIUC-PETUHAIIA

3) obpazoBanue o g0NICUHA
14. PenienTopHBIN MOTEHIMAT TTPH (GOTOPEIEIIIAN CBI3aH C

1) nenonspuzarueit MeMOpaHbI 2) runepnoJisipu3aiueil MeMOpaHbl

3) IOCTOSTHCTBOM MOJIAPU3ALUU MEMOPaHHbI.
15. KaxoBa KOHIIEHTpalMsl BEIIECTBA B paCTBOPE, €CIIM HUHTEHCUBHOCTh CBETA, MIPOLIE/IIETO Yepe3 Hero,
ymenbmiach B 10 pa3. Momnsipabiid K03 (UIIMEHT MOTIIOMEHHUs BeIECTBa IPU JAHHOW JJTMHE BOJIHBI,
paBeH 500 j1-(MOIB-CM) . Tonmuna KroBeTHI ¢ pacTBOpOM — 2 CcM.
16. IIpeoOpa3oBaHue YHEPTHH 3BYKOBBIX KOJICOAHMI B MTPOLIECC HEPBHOTO UMITYJIbCA - 3TO QYHKIIUS
1) 6apabannoii nepenonku 2) Koprtuesa oprana 3) ciyxoBo TpyObl
17. Tlpu u3rube crepeonninuil B CTOPOHY KHHOLMIMH HA alleKaJbHOM IOJIF0CE BOJIOCKOBOW KIIETKU
MIPOUCXOIUT
1) nenonsgpuzauus MeMOpaHbl 1 BO3HUKHOBEHUE PELIENITOPHOrO MOTEHIIMATIA
2) runepnoyisipu3anus MeMOpansl  3) BbIJEJIEHHE MEANATOPA
4) BO3HUMKHOBEHHUE I'€HEPATOPHOI0 OTEHLIMAIA
18. Craguu MexaHM3Ma BKYCOBOTO ONIYIIEHHUSI BEPHO yKa3aHbI B PSAY:
A) ancopOuusi Ha MeMOpaHe MUKPOBOPCUHKH PACTBOPEHHOTO BELIECTBA, H3MEHEHHE MTPOHUIIAEMOCTH
MeMOpaHBbI JJIsl KATHOHOB HATPUS, ICTIONIApU3allis MEMOpaHBI, pacpoCTpaHeHHE MOTEHITHAA K
OCHOBAHHIO PELIENTOPHOM KIIETKH, BEIpaOOTKa MEIUAaTOpa, pacpocTpaHeHHe MoTeHIMala 1eicTBUs 110
HEPBHOMY BOJIOKHY.
b) ancopOuust Ha MeMOpaHe MUKPOBOPCUHKH PaCTBOPEHHOI'O BELIECTBA, BbIpabOTKa MeIuaTopa,
M3MEHEHNE IPOHUIIAeMOCTH MeMOpaHbl AJis1 KATHOHOB HAaTPHsl, pacpoCTpaHEHHE MTOTEHIHalIa K
OCHOBAHUIO PELIETITOPHOM KJIETKH, BbIpabOTKa MeuaTopa, pacpocTpaHeHHe MOTeHIMala IeHCTBUS 110
HEPBHOMY BOJIOKHY.

3aganus, HeoOXoauMbIe 1Jis1 oneHnBaHus cpopmupoBannocTu OIIK-2 Ha npoABHHYTOM YpOBHe:

3name Pusndeckue U PU3NKO-XUMUYECKUE 3aKOHBI, JIKAIINE B OCHOBE (DYHKIIMOHHPOBAHUS KIETOYHBIX
MeMOpaH, KJIETOK, OpTraHOB U CUCTEM OpraHN3Ma 4YeJlOBeKa,
MexaHu3Mbl BHEITHUX BO3JCHCTBHIA HA )KUBBIE OPTAHU3MBL.

1. Jlaiite onpenenenue HanboIee BaXKHBIM apaMeTpaM 3J€KTPOMAarHUTHOTO U3TY4EHUSI.

2. Kakue gu3ndeckue mporecchl MpoTEeKalT B aTOMaxX W MOJIEKYJIax MPH OOy4YSeHHH UX CBETOM?

3. B uem ¢usuueckuit cmpica ypaBHeHus [Inanka?

4. Yto Takoe CHeKTpalIbHAs JTUHU, KAKOBO €€ MPOUCXO0XKIEHUE U MaTeMaTHYECKOe ONucaHue?

5. Ha ueM ocHOBaHO NMpuUMEHEHHE CIIEKTPAIbHBIX METOJ/I0OB B KAYECTBEHHOM M KOJIMYECTBEHHOM aHaN3ax?
6. Chopmynupyiite 3akoH byrepa-JlamGepra-bapa. KakoB ¢uzndeckuii cMbIc MOJISIPHOTO KOA(pPHUIIMEHTA
MOTJIOIIEHHS BellecTna?

7.Kakoli 3aK0H JIEKUT B OCHOBE MOJIIPUMETPUU?

8. Uro Takoe koaddurmeHT noaBmwkHOcTH Rf? OT Kakux (aKkTOpOB 3aBUCUT €ro BeTNYruHa?

9. KakxoB Mexanu3m paznenenus semects B TCX?

10. HazoBuTe MpuYnHBI BOSHUKHOBEHUST OMOIIOTEHITNATIOB.



11. Yem 00ycI0BICHO BOSHUKHOBEHHE MOTEHIIMAJIA TOKOSI KIIETOYHOH MeMOpaHbI?

12. Onumure MexaHU3M BO3HUKHOBEHMS OTEHLIMAJIA JCHCTBUA.

13. Kakoil Bua TpaHCIOpTa HMOHOB HaTpusi OOYCJIOBIMBAET JACMOJSPU3ALUIO U PENOJISIPU3ALNIO
MeMOpanbI? Kak oH ocymiecTBisieTcs: yepe3 meMOopany?

14.B uem coCTOST OTINYHS JTJAMUHAPHOTO U TYPOYJICHTHOTO T€UEHUS KUAKOCTH?

15.01 kakux ¢GakTOpPOB 3aBUCHUT BSI3KOCTHh KPOBH?

Ymems

aAHAIIM3UPOBATH CBSI3U (PU3UOJIIOTUYECKOTO COCTOSIHUS 00BEKTa C BHEITHUMH (pakTOpamu,

OCYILIECTBIISITH BHIOOP METO/JOB U PEAU30BbIBATh (PU3UKO-XHMUYECKOE HCCIIEIOBAHUE JIEKAPCTBEHHBIX
BEIIECTB M OMOJIOTUIECKUX KUIKOCTEH.

TemaTuka mabopaTOpHBIX pabOT

1. AHay3 YUCTOTHI JISKAPCTBEHHBIX MIPEMApaTOB METOA0M pehpakTOMETPHUH.

2. OmnpeneneHye KOHLEHTPALUHA ONTUYECKU aKTUBHBIX BEUIECTB C MTOMOIIBIO MOJISPUMETPHUH.

3. Peructpanus u aHanu3 CEKTPOB MOTJIOUICHUS BATAMUHOB.

Braoemo

METOJIOJIOTHEH (PH3UKO-XUMUYECKOTO WCCIEAOBaHUsS B o0jacT OMO(PU3WKH, OCHOBHBIMH CIIOCOOAMH
00paboTKu (aKkTOB, METO/I0B, AITOPUTMOB VISl OLIEHKU COCTOSTHUS )KUBBIX OOBEKTOB.

TemaTuka pedepaTon

1. Metoapl u3MepeHust BA3KOCTH KHUIKOCTH.

2. Metoapl u3MepeHusl HOBEPXHOCTHOTO HATSAKEHUSI.

3. lemouHaMuKa: aHaIu3 CEPACYHO-COCYTUCTON CUCTEMBI C TTO3UIIMN MEXaHUKH KHIKOCTEH.

4. VI3amepenue apTepuaibHOTO JaBICHUS.

5. UMmmeqadc OMOJIOTHYECKON TKAHU.

OIIK-6 CriocobOeH MCTONB30BaTh B MPO(PECCHOHAIBHON NEATETHhHOCTH OCHOBHBIC 3aKOHBI (DH3HKH,
XUMHH, HAyK O 3emie U OMOJOTHH, MPUMEHATh METOAbl MaTeMaTHYECKOTO aHallu3a M MOJEIHUpPOBAHUS,
TCOPCTUYCCKHUX W OKCICPUMCHTAJIBHBIX I/ICCJ'IGI[OBaHI/II\/'I, HpI/I06peTaTI> HOBBIC MAaTEMAaTHYCCKHUEC U
€CTeCTBEHHOHAyYHbIe 3HaHHS, HCIONB3Yys COBpEMEHHBIE OOpa3oBareibHble U HHPOPMAIMOHHBIE
TEXHOJIOTUU

3nams: KOHUENUUU OWOPHU3UKK M €€ Pa3BUTHs ,TEOPETHUYECKHE OCHOBBI (DHU3MKO-XUMUYECKUX
MCTOHOB, UCITIOJIL3YCEMBIX JIS UCCIICAOBAHUA OMOJIOTMYECKUX CUCTEM

3aganus, HeoOXxoauMbIe 1Jis1 oneHnBaHus cpopmupoBannocTu OIIK-6 Ha moporosom ypoBHe:
3namo

KOHIIENIMU OnopU3MKM W ee pa3BUTHA ,TEOPETHUECKHUE OCHOBBI (DU3MKO-XMMHUYECKMX  METOJOB,
UCIOJIb3YEMBIX ISl HCCIIEI0BAHUSI OMOJIOTHYECKUX CHCTEM.

1 B dem cymHOCTh TaCCUBHOTO MEPEHOCA BENIECTB? 3a CUET KAKUX MPOLIECCOB OH peain3yeTcs?

2 Chopmynupyiite 3akoH Duka.

3. Yro Takoe kodddurmenT noapmwkHocTH BemectBa? [IpuBenure Gpopmyiy.

4, Yro Takoe K03 PHUIMEHT IPOHUIIAEMOCTH MeMOpaHsbI JIjIs BetecTBa. [IpuBeaure dhopmyay.

5 B 9em oco0eHHOCTh aKTHBHOTO TIepeHoca BemecTB? Ha3oBuTe H3BECTHBIC BUABI HOHHBIX HACOCOB.
6 [TokaxuTe MEXaHU3M JICHCTBUS MOHHOTO Hacoca Ha mpumepe Na-K racoca.

7.. Kakoe ypaBHEHHE MO3BOJISIET HanboJiee TOYHO PacCYUTaTh MEMOPAHHBIN MOTEHIIMA U TOYeMY?

8. OnummuTe MeXaHu3M BOSHUKHOBEHHSI IIOTEHITHANIA ICHCTBUS.

9. Kakoii Bu TpaHCIOPTa HOHOB HATPHUsl OOYCIIOBIMBAET JEHOJSPU3ALUIO U PETIOISpU3ALIMI0 MEMOPaHbI?
Kak oH ocymiecTBisieTcst uepe3 Mmemopany?



10. KakoBbl CrocoOBI perucTpanui OMOMOTEHINAIOB?
11. B yeM COCTOUT MPHUHIIMIT KOMIIEHCAIIMOHHOTO METO/a U3MEPEHUs Pa3HOCTU MOTEHIIUAIOB?
12.Yro takoe Bs3KocTh BemecTBa? [1o kakoMy 3aKOHY OHA PacCUUTHIBACTCS?
13. KakoB ¢usnueckuii cMbici KodhHHUIHEHTA TMHAMHUYECKOW BA3KOCTH?
14. Yto Takoe ynenbHas M OTHOCHUTENIbHAS BSI3KOCTh BemiecTBa? IlpuBeaurte pacueTHble (GOPMYIBI JUIS
HUX.
TecToBble 3aaHus
Bapuant 3

1. B oCHOBE H/IOCKOIINH JIC)KUT SIBJICHUE
1) Paccesinus cBeta
2) TlornorieHus cBeTa
3) BHyTpeHHEro oTpakeHHs CBETa
4) TIpsMOJIMHEHHOTO MPOXOXKICHHS CBETA Yepe3 BELICCTBO
2. CrekTpoM TOTJIONIECHHS BEIIECTBA Ha3bIBACTCS 3aBUCUMOCTh
1) Tloka3zaressi MPEIOMIICHHUS OT KOHIICHTPAIIMK PACTBOPSHHOTO BEIIECTBA
2) Onrtuveckoy TIIOTHOCTH OT JUIMHBI BOJIHBI AJAIONIETO CBETA
3) Onrtuveckoi MIOTHOCTH OT KOHIIEHTPAIIMH PACTBOPESHHOTO BEIECTBA
4) BS3KOCTH OT KOHIIEHTPAIIUU PACTBOPCHHOIO BEIIECTBA
3. Bmepsbeie meTon xpoMarorpaduu pazpadoran
1) IIeer M.C. 3) Ix Jlenapn
2) JIx. Tungaib 4) C Cunrep
4. W3 npuBeneHHBIX XapaKTEePUCTHK KIIETOYHOH MEMOpaHbI He BepHA
1) OOGnanaeT BHICOKOW MPOYHOCTHIO HA Pa3phIB
2) DIeKTpOHU30JIATOP
3) Ouenb rubKas
4) He cnocoOHa MEPEeHOCUTH BEIIECTBA
5. Cummopr- 370...
1) TpaHCTIOPT OJJHOTO BEILIECTBA B OTHOM  3) MEpeMEIIeHUE JIBYX BEIIECTB B pa3HbIX

HaIIpaBJICHUU B 3aBUCUMOCTH OT HaIIpaBJICHUAX 4E€Pe3 OJUH NIEPECHOCUUK
IpaJueHTa
2) TpaHCIIOPT JBYX BEIIECTB B OHOM 4) HUYero U3 BhILIENIEPEUUCIECHHOTO

HaIpaBJIEHUHU Yepe3 OJIMH MePEHOCUUK
6. IlmacTH4HOCTH OMOJIOTHYECKOW TKaHU — ATO CIIOCOOHOCTH
1) IIpoTuBOJCHCTBOBATH BHEIIIHEH HArPy3Ke
2) Bo0300HOBIATH pa3Mephl MOCIIE CHATHS HArpy3KU
3) XpaHUTH U3MECHHUBIIHECS Pa3MEpPhI IMOCIIE CHATUS HATPY3KU
4) H3MeHATH pa3Mmep Moj JAeHCTBUEM HArpy3Ku
7. Jlns MblieyHOM TKaHU He BEPHO TO, YTO OHA
1) MexaHuuecKkue CBOMCTBA MOJO0HBI TOJIUMEPAM
2) DdPeKTHBHOCT PabOTHI MBIIIIBI OMPEACIIACTCS KaK OTHOIIEHHUE COBEPIIIEHHOM PabOThI K
3aTpayeHHON SHEPIUU
3) I'magxue MBIIIIBI HE CIIOCOOHBI PACTSATHBATHCS
4) CkenerHasi MBIIILA HE MOXKET Pa3BUBATh CHITY 1O | TOHHBI.



8. Bs3kocTh kpoBH

1) Tewm BbIlIe, YeM MEJICHHEE OHA TEUCT

2) bomnblie, yeM y 3TaHoIa

3) He 3aBucur ot Temneparypbl

4) OpauHaKoBa BJOJb BCErO KPOBSIHOTO PyCIa.
9. KakoBa KOHIIEHTpalMs BEIeCTBa B PACTBOPE, €CIM MHTEHCHUBHOCTb CBETA, MPOLICALIEr0 4epe3 HEro,
ymenbmiaach B 20 pa3. MossipHbli KO3 QULIMEHT MOTJIOLICHUs BEIIECTBA MPU AAHHOW JUIMHE BOJIHBI,
pasen 700 1:(MOIB-CM) . TonmuHa KIOBETHI ¢ pacTBOpPOM — 2 CM.
10. Ecnu rpagueHT KOHIIEHTpauu OyaeT OoJble rpaineHTa moTeHuana audy3us BemecTna epes
MeMOpaHy

1) He mpouCcXOaUT  2) HampaBJeHa B CTOPOHY MEHbIIEH KOHLIEHTPAMH BELIeCTBA

3) HampaBiieHa B CTOPOHY OOJIbLIEro MOTEHIMala

4) B 000MX HaNpaBICHUAX UJET C OJMHAKOBOM CKOPOCTHIO.
11. B auckoBoif MemOpaHe MNajJoyKy MO JeHCTBUEM CBETa MPOUCXOAUT

1) ymeHbIlIeHHE TPOHUIIAEMOCTH JUIsl HOHOB HATPHsI

2) maccuBHast UG Py3us HOHOB HATPHUS B IIUTOILIA3MY

3) yMeHbIIIeHUE TPOHUIIAEMOCTH JIJIsl HOHOB KaJIHSL.
12. B xopze 3pUTeNbHON peleniuy paHHUN pelenTOPHBINA MOTEHINA BOSHUKAET Oiaroaaps

1) u3meHeHMsI MPOHULIAEMOCTH JUCKOBOM MEMOpaHBbI JIJIsl HATPUS

2) KOH(pOpPMAaIMOHHBIM MIEPECTPOIKaM MOJIEKYJIbI POJOIICHHA

3) pa3pbiBa CBSI3U PETHHAJIS C OTICHHOM
13. HeBepHBIM SBIISIETCS CYKJIEHHE, YTO MPOLIECC BOCCTAHOBIIECHHSI POJOIICMHA OCYILECTBIISIETCS 1)
TOJIBKO Ha CBETY 2) Ha CBETY U B TEMHOTE

3) mox aeiicTBreM (pepMeHTa peTHHATb-H30MEPAa3bl.
14. KoHueHTpauyst HIOHOB HATPUsI Ha BHYTPEHHEHN CTOpPOHE KJIETOYHON MeMOpaHbl akCOHa KaJlbMapa
cocraBisieT 70 Mmonb/i. Onpenenure KOHIEHTPALUIO TUX HOHOB Ha BHEIIHENH CTOPOHE MeMOpaHHI (B
CJIydae MacCUBHOTO TPAHCIOPTA), €CIU MOTEHITHAN MMOKOsS Ha MeMOpaHe coctaBiisieT -60mB.
15. ITpu BocTipUsTHN BKYyCa THIIEPIIONIIPU3ALIMIO MEMOPaHbI BKYCOBON KJIETKH BbI3bIBAIOT
1) KaTHOHBI HATPHUs 2) KATUOHBI TSDKEJIBIX METAIIOB  3) MPOTOHBI

16. AKTUBHBII TpaHCTIOPT
1) mpoTekaeT ¢ 3aTparoii YHEPTUn
2) IpOTEKaeT 10 TPATUCHTY KOHIICHTPAIINN
3) moapazaensercs Ha U dy3ut0 1 0CMOC
4) ocyIecTBIISIETCS IPH MTOMOIIN PEIENTOPOB

17. K ¢pyHKIMAM Hapy>KHOTO yXa HE OTHOCUTCS
1) okanu3anus 3ByKa B IPOCTPAHCTBE

2) ycuneHue 3ByKOBOT'O CUTHaJIa

3) KoCTHast MPOBOJUMOCTD

4) 3ammuTa 6apabaHHON MEePENOHKH

18. U3 npuBeneHHBIX CYXKICHUN



A) paznuuume mroniaael 6apabaHHON MEPENOHKH U OBAIBHOTO OKHA COBMECTHO C CHCTEMOM CITYXOBBIX
KOCTOUYEK 00ecreunBaeT yCHJICHUE 3BYKOBOTO JIaBlieHUs B 22 pasa;

b) BO3HMKHOBEHHE T€HEPATOPHOTO MOTEHIIUAIA TPOUCXOTUT B pe3yJIbTaTe U3MEHEHUS MPOHUIIAEMOCTH
MeMOpaHbI BOJIOCKOBOH KJIETKH.

1) BepHO TOJIBKO A

2) BepHO TOJBKO b

3) BepHBI 00a CYKJICHHS

4) HeBepHbI 00a CYXKICHHUS.

Bapmuanr 4

1.Iloka3arensb npeaoMIIeHUs PacTBOpa 3aBUCUT OT

1) KoHueHTpauu paCTBOPEHHOTO BEIIECTBA
2) OObema pacTBOpa
3) Hanuuusi HEOAHOPOJHOCTEH B pacTBOpE
4) Pa3mepa yacTuil B pacTBOpe

2. Ilo aHaynn3y crieKTpOB MOIJIONIEHHSI BELIECTBA HEJIb3s ONPEIEIUTh
1) KoHueHTpalys BeLIECTBa B PACTBOPE
2) XUMHYECKUI COCTaB BEIIECTBA
3) CrpoeHue BelecTBa
4) JIMHAMHKY POCTa MOMYJISIIUU MUKPOOPTaHU3MOB

3. Ilpu ToHKOCIOIHOM XpoMaTorpadpupoBaHUN PACTBOPUTEID (ITFOCHT)
1) nBMXKeETCS CBEpXy BHU3
2) HENOJBHXEH
3) ¢ pa3HOil CKOPOCTHIO MEPEHOCUT KOMIOHEHTBI CMECH, YTO MTPUBOJIMT K UX Pa3IelICHUIO
4) BBHIOMpAETCSI MPOU3BOJIBHO.

4. Matpuiy KJIeTo4HOH MeMOpaHbl COCTaBIISIET
1) Cnoii rmUKOIPOTEHHOB
2) dochonunuHbIi OHCITOi
3) Croii TITUKOJUITH/IOB
4) Croit 6emKoB

5. AMUHOKHCIIOTHI TIEpEMENIAIOTCS Yepe3 MEMOpaHy 1Mo MEXaHU3MY
1) Hudpdysun
2) AKTHBHOTO TPaHCIIOpTa Yepe3 «HMOHHBIC HACOCHD»
3) BTOpHYHO-aKTUBHOTO TPaHCIIOPTHA
4) OoGnerueHHou U y3un ¢ TOMOIIBIO TIEPEHOCUNKOB

6. Ynpyrocts 6MOIIOTHYECKOIN TKAaHU — 3TO CIIOCOOHOCTb
1) TIpoTHBOAEHCTBOBATh BHEUIHEH HAIPy3Ke
2) Bo0300HOBIATH pa3Mephl MOCIIE CHATHS HATPY3KU
3) XpaHHUTh U3MEHHBIIHECS pa3Mephl MOCIE CHATHS HArPY3KH
4) W3MeHATH pa3Mep Mo AeHCTBHEM HATPY3KH

7. Jlns xojutareHa Ko)kd HanOoJiee XapaKTepHO CBOMCTBO
1) TIpo4HOCTH Ha pa3pbIB
2) DnacTUYHOCTb
3) Ympyrocth



4) TexyuecTb.
8. OObeMHast CKOPOCTb TEUECHUSI KPOBU
1) 3ro nmyTh, MPOXOIUMbIN YACTUIIAMH KPOBH B SAMHHUILY BPEMEHHU
2) MensieTcs B 3aBUCUMOCTH OT CEUCHHSI COCYIOB
3) 3aBHCHUT OT BA3KOCTH
4) Hukak He CBsi3aHa C JIMHEHHON CKOPOCTHIO TEUCHHS.
9. IlaccuBHBIN TPaHCIOPT BEIIECTB Yepe3 MEMOPaHY OCYIIECTBISETCS
1) ¢ 3arparoii 2HEprun
2) 1o rpaiueHTy KOHIEHTpaluu

3) o rpagueHTy NoTeHIrata

4) 1o rpaJMeHTaM KOHIIEHTPAIMK U TOTEHI[aNa
10. Paccuuraiite MOJSIpHBIN K03(h()UIIMEHT MOTIOIEeHUs BenlecTBa MpH AnuHe BoaHbl 500 HM, eciu pH
MIPOXOKJCHUH CBETA Yepe3 ero pacTBop ¢ KoHreHrparueit 0,003 Mob/J1 ipH TOJIIIMHE KIOBETHI 1 cM
WHTEHCUBHOCThH CBETa YMEHBIIMIACH B 5 pa3?
11. Yemy paBeH MOTEHITHA ITOKOSI aKCOHA HEPBA KOHEYHOCTH Kpaba, eclii KOHIICHTPAIUsI KATHOHOB
HaTpus cHapyxu MeMOpansl 120 MMoIIB/IT, @ BHYTpHU - 9, 2 MMOJIB/JT ( yYUTBIBas TOJIBKO MACCUBHBII
nepenoc)? Temmeparypa 27°C.
12. CBeTOoYyBCTBUTENHFHOCTh MAJIOYEK 110 CPABHEHHIO € KOJTOOUKaMHU

1) BbIIC

2) HIKE

3) oguHaKOBas
13. ®oroxumuuecKkas peakiius, Jexaias B OCHOBE 3pUTEIbHON PEenIiU -3TO

1) o6pa3oBaHue KOMIUIEKCA POIOTICHHA

2) n30Mepu3aIus UC-peTUHAIS

3) oOpa3oBaHue HOAOTICHHA
14. PenenTopHblil HOTEHLIMAT NTPU (POTOPELIETILIUH CBSI3aH C

1) nenonsipu3zarmeii MeMOpaHbI

2) runieproisipusanueii MeMOopaHbl

3) OCTOSTHCTBOM TOJIIPU3ALIUN MEMOPAHHBI.
15. U3rub crepeonnmamii BOJOCKOBOM KJIETKU BHYTPEHHETO yXa MPUBOIUT K
1) BeIENIeHNIO MeuaTopa 2) mepeaayde 3BYKOBBIX KoJeOaHui
3) U3MEHEHUIO MTPOHUIIAEMOCTH MEMOPAHBI KJIIETKH U BOZHUKHOBEHHUIO PEIETITOPHOTO MOTEHIHAIA.

16.
Koaddunment nponniiaeMoct MeMOpaHbl pacCUMTHIBAETCS 10 popMmyie

) Co 2) dx
3) L 4) dx

17. OTKpBITHIN STOHCKUMH YYEHBIMH BKYC KOKYMH, BO3HUKAIOIIUN TIPU €7ie JTyKa UM YeCHOKa,
onpeensieTcs:
1) 3aMelIeHHBIMU IIUCTEUHA CYIb()OKCUTHBIMA AMUHOKHCIOTAMU



2) uMc-peTuHaIeM

3) TIIyTaMHUHOBOH KHCIOTOM

18. . VI3 npuBeaEHHBIX CYKICHUN

A) paznuune momaaei 6apadaHHOM MEPEIOHKH U OBAILHOTO OKHA COBMECTHO C CHCTEMOM CITYXOBBIX
KOCTOUYEK 00ecreunBaeT yCHJICHUE 3BYKOBOTO JIaBJICHUS B 22 pasa;

b) BO3HMKHOBEHHE TeHEPATOPHOTO OTEHIIUAA TPOUCXOTUT B pe3yJIbTaTe U3MEHEHUS POHUIIAEMOCTH
MeMOpaHbI BOJIOCKOBOH KJIETKH.

1) BepHO TOJIBKO A

2) BepHO TOJIbKO b

3) BepHBI 00a CYKJICHHS

4) HeBepHbI 00a CYXJICHHUS.

Bapmuanr 5

1. C nomompto pedpakToMeTpa MOKHO U3MEPHUTD:

1) mioTHOCTH 3) moxasarenb NpeIOMIICHUS
2) BA3KOCTh 4) Temneparypy

2. B cooTBeTCTBHU C KAKUM 3aKOHOM BO3MOYKEH PacueT KOHIIEHTPAIIMH BEIIECTBA B
cnekTpodoTomeTpun?
1) I'ecca 3) 1 3aKOH TepPMOIUHAMHUKH
2) byrepa-Jlambepra-bepa 4) 2 3aKOH TEPMOJIMHAMUKH

3. Ilpu momomu xpomaTorpapuu BOZMOKHO:
1) ompenenuTh CTpOEHHUE BEIIeCTBA 3) pa3zaenuTh BelecTBa

2) omnpeneNuTh MOKa3aTesb NpeloMiIeHuss  4) ONpeaenuTb CTPYKTYpY BeIlecTBa
4. K QyHKIMAM KJIETOYHONH MeMOpaHbI He OTHOCHUTCS:

1) MmexaHnuueckas 3) nuTarenpHas

2) 6apbepHast 4) peuenTopHas

5. AKTHUBHBIN TPAHCHIOPT

1) mpoTekaeT ¢ 3aTpaToii SHEPTHI 3) noapazaensercs Ha MU dy3ut0 1 0CMOC
2) MpOTEKAaeT MO rPaJUCHTy KOHIIEHTPAUU  4) OCYIIECTBISCTCS P MOMOIIH
peLenTopos

6. BsizkocTh OMOJIOTHUYECKON TKAHU — 3TO CIIOCOOHOCTh
1) paszpymarbcst 63 00pa3oBaHus OCTATOUHBIX JeopMaruii
2) IpPOTUBOCTOSTH MEPEMEIIEHHUIO CI0EB OTHOCUTENBHO JIPYT Apyra
3) ciioeB cpefbl MepeMenaThCsl OTHOCUTEIBHO JAPYT ApyTa
4) XpaHUTh U3MEHUBIIUECS pa3MePBbI TIOCIIE CHATHS HArPy3KH.
7. MuHepaabHOE BEeUIECTBO KOCTHOW TKaHU OTBEYAET 3aee
1) smacTU9IHOCTH
2) XpynKOCTb
3) Yapyryro nedopmaruro
4) MJIaCTUYHOCT.
8. J171s1 mybCOBOI  BOJIHBI BEPHO, YTO
1) ee ammIMTyAa 3aTyxaeT [0 Mepe pacpoCTpaHEeHUs BJOJIb COCY1a



2) ee CKOPOCTh HE 3aBUCUT OT pajinyca MpoCBeTa cocya

3) ¢ BO3pacToM y YeJIOBEKa CKOPOCTh PACIPOCTPAHEHHUS HE MEHSIETCS

4) ee CKOPOCTb HE 3aBUCHUT OT IIJIOTHOCTHU KPOBHU.
9. PaccunTaiite MOJISIpHBIN KO3(DPUIMEHT MOTTOUICHUS KOMIUIEKCA KaJbIUS C KOMIUIEKCOHOM , €CIIU
ONITHYCCKAs! IIOTHOCTH PacTBOpa, coxeprkamero 0,0022 mr Ca®* B 50 M1 OPraHHYECKOro PACTBOPHTENS,
paBHa A =0,326. I3MepeHusi NPpOBOJUIIUCH B KIOBETE TOJIIIUHON 5 CM.
10. Ecniu rpaiueHT KOHIIEHTpauu Oy1eT 0oJible TpagueHTa noTeHnuaina nudgys3us BemecTa uepes
MeMOpaHy

1) He mpoucxoauT

2) HanpaBJieHA B CTOPOHY MEHBIIEH KOHLEHTPALUK BELIECTBA

3) HanpaBiieHa B CTOPOHY OOJIbILEro MOTEHIIMAIa

') B 000MX HaIlpaBJICHUAX UJIET C OJMHAKOBOW CKOPOCTBIO.
11. Ilepudepuueckue oTAeNbl AHATU3aTOPOB CIIyXa M rpaBUTALUU HAXOJATCS
1) B HONYKPY>KHBIX KaHATax
2)) 6bapabaHHOI [TOJIOCTH
3) B epernoH4YaToM JaOUPUHTE YIUTKH

12. B rna3y 4enoBeKka UMEIOTCS MPETOMIISIFOIINE CPEJIbI
1) poroBuna u nepenHss kamepa
2) XpYCTaJHMK ¥ CTEKIOBUIHOE TEJIO
3) Bce Ha3BaHHBIC PJICMCHTEI.

13. B auckoBoif MemOpaHe NaloyKu MO JeHCTBUEM CBETa MPOUCXOIUT
1) ymeHblIeHHE TIPOHULIAEMOCTH I HOHOB HATPHUs
2) maccuBHast U Py31s HOHOB HATPUS B LIUTOILIA3MY
3) yMeHbIlIeHUE TPOHUIIAEMOCTH JIJIsl HOHOB KaJIMsL.

14. B xoje 3puTenpHOM pereniuuy paHHUM pelienTOpHbIN MOTEHIMall BO3HUKAET Oyiaroaapst
1) u3mMeHeHMs MPOHUILIAEMOCTH JUCKOBOM MEMOpaHBbI JIJIsl HATPUS
2) KOH(OPMAIMOHHBIM MTEPECTPOIKAM MOJIEKYIIBI POJOTICHHA
3) pa3pbiBa CBSI3U PETHHAJIS C OTICHHOM

15. IToreH1uan Mokost HepBa KOHEYHOCTH Kpaba cocTapisieT -89 MB. UeMmy paBHa KOHIIEHTpAIUs HOHOB
KaJIisi BHYTPH HEpBa, €CIIM CHApYKH OHA cocTaBiisgeT 12 MMonb/n? (TeMmnepaTtypa 200C).

16. Koctouku cpeqHero yxa (MOJIOTOYEK, HAKOBAIBHS U CTPEMEUKO) BBIITOIHSIOT (QYHKITUH

1) noxanu3anus 3Byka B IPOCTPAHCTBE M MEXaHMWYECKas 3aluTa OapaOaHHOM MEepEernoHKH

2) obecrieueHne MUKpOKIMMaTa 6apabaHHOW MEPENOHKH U KOCTHAsI TPOBOIMMOCTH 3ByKa

3) KocTHas MPOBOAMMOCTH 3ByKa U MEXaHUYECKas TMepeiaya 3BYKOBBIX KOJeOaHHi OBAIbHOMY OKHY.

17. N3rub crepeoruinii BOJOCKOBOW KJIETKH BHYTPEHHETO yXa MPUBOAUT K
1) BeIACTIEHUIO MeANAaTOpa



2) U3MEHEHUIO MPOHHUIIAEMOCTH MEMOpPaHbI KJICTKHA M BOSHUKHOBEHHUIO PEIIENTOPHOTO MOTEHIHAA
3) mepenade 3ByKOBBIX KoJieOaHUM

18. K BocnipHsTHIO TOPHKOT'O BKyCa Han0oJiee YyBCTBUTEIIbHBI
1) nucToBUIHBIE COCOUKH OOKOBBIX IIOBEPXHOCTEH SI3bIKA

2) xeno00BaThIe COCOYKU KOPHS S3bIKa

3) rpuOOBHIHBIE COCOUYKH KOHYMKA SI3bIKA

OTBeThl

112|3/4|5(6|7]8/|9 10 |11 |12|13 |14 15 16 |17 | 18

1/3/2/4/1(1/3(4|0,001 |227|2 |1 |1 |3 1 3 (3 |3

2 2111313412240 1 1403 |2 |2 00012 |1 |1

3 13/2(1/4[2(3/3[1]910* |2 1 |3 (3 804,62 1 (3 |1

4 (1/3/3(2|4|2]|1(3]|2 233 |66 |1 |2 |2 3 3 11 |1

5 (3/2]3|3|1|2/3|1(5939,1|2 2 |3 |1 406,63 312 |2

Ymems: pabGotaTh ¢ na0OpaTOpHBIMU NPUOOpPaMH M MaTepHalaMH, COOIIOJasi TMpaBUiia TEXHUKH
0€30MacHOCTH;, MPUMEHSTh (U3MUECKHE METOJbl HCCIEAOBAHUS I PELICHUS pa3IUYHbIX 3a71ad
npodeccnoHaNbHOM 1eATeNbHOCTH

TemaTnka 1a6opaTopHbIX padoT

1. Pa3nenenue cMecu aMHHOKHUCIOT METOI0M TOHKOCIOHHON XpoMaTorpagum.
2. OmpeniernieHre BI3KOCTH TUTa3MbI KPOBH KPBICHI.
3.0npeneneHue coepKaHus XJIOPHI-MOHOB B IJI1a3Me KPOBU KPBICHI METOIOM CIIEKTPO(OTOMEPHH.

3ananus, HeoOXxoauMbIe 1S oueHnBaHus cpopmupoBanHocTu OIIK-6 Ha npoABHHYTOM YpOBHE
3uamo

KOHUENIUN OWOGU3UKH U €€ DPa3BUTUS ,TEOPETUYECKHUE OCHOBBI (PU3UKO-XMMUYECKUX  METOJIOB,
UCTOJb3YEMBbIX I UCCIET0BaHUS OMOJIOIMYECKUX CHCTEM.

1. TeopeTnueckue OCHOBBI METO/1a CIEKTPO(POTOMETPUH

2. TEOpETUYECKHE OCHOBBI METOA MOJISIPUMETPHH.

3. Teopernueckre OCHOBBI NOTEHIIMOMETPUYECKOTO METO/1A ONIPEAEIICHNs KOHIIEHTPALINH BEIIECTB B
OMOJIOTMYECKUX JKUAKOCTSIX.

4. ®u3nyecKkrue OCHOBBI FeMOJMHAMUKHY.

5.OU3UKO-XMMUYECKHE OCHOBBI (POTOPEIICTILIUH.

6. ®U3UKO-XUMHUYECKHE OCHOBBI CIIyXOBOT'O OLIYIICHHMS.

7. GU3UKO-XMMUYKECKUE OCHOBBI BCKYCOBOT'O OIIYIIIYHHSI.

3amaun



1. PaccunraiiTe TOYHYIO KOHLEHTpauuto Woauna kanus B pactBope (F=0,00130), ecin moxasarens
MPEIOMIIEHHUS 3TOTO pacTBopa coctaBmia 1, 3462, a myist Boabl oH paBen 1,3330.
2. Yemy paBHa ONTHYECKAs MIIOTHOCTh PAacTBOpa, eciiu eroceronpomnyckanue T = 0,57
3. KakoBa KOHIIEHTpalusi BEIIECTBA B PACTBOPE, €CIM MHTEHCUBHOCTH CBETA, MPOLIEAIIErO 4Yepe3 Hero,
ymenbmmiaach B 10 pa3. Momsipablid KO3 QHUIMEHT MOTIONICHUsT BEIIECTBA MPU JAHHOW JJIMHE BOJIHBL,
paBeH 500 j1-(MOB-CM) . Tonwuna KroBeTHI ¢ pacTBOpoOM — 2 CM.

4 PaccumTaiiTe, KakoBO 3HA4YEHHE yrja BpallleHUs IJIOCKOCTH MOJsipu3aluu pactBopa, B 100 mn

KOTOPOT'O COACPIKUTCSA S5 T TUIFOKO3BI U 6 T caxapo3bl. JmuHa mossspuMeTpudeckoit Tpyoku - 10 cm.
5. KakoBo 3HaueHue yria BpalleHus IIIOCKOCTU MOJsIpU3aluy pacTBopa, B 200 M1 KOTOPOTO COAEPIKUTCS
10 r rroko3bl 1 10 © GpyKTO3BI IpU JUTHHE MOJIIPUMETPHIECKO TpyOku 20 cm?
6. Jlns ompenenenus coaepKaHusl KaTHOHA HUKETSI B BOAHOM pacTBope MeTo1oM TCX ObuT MPUTOTOBIICH
pacTBop B MepHOH Koj0e oobemom 50,0 oM’
CraHJapTHBIE PAaCTBOPHI TOTOBHJIM pa3daBieHreM ucxonHoro pactsopa: HaBecky NiCl, - 6H,0O maccoi
0,2500 r pacTBopmM B MepHOU Kosibe Ha 50,0 CM3, 3aTeM oToOpanu anukBoThl Ha 5,0; 10,0 u 20,0 cM®
TaK)X€ PaCTBOPUIM UX B MEpHBIX Kosnbax Ha 50,0 oM. [TpoObI KaKIOrO U3 3TUX PACTBOPOB HAHECIU Ha
xpomatorpaduueckyro Oymary, NpPONUTAHHYI JUMETWITJIHOKCUMOM. B pesynbTate mNOMy4YuiIu
XpOMaTorpaMMy CTaHIapTHBIX PacTBOPOB ¢ BbicoTou mmkoBhy = 25,7; hy =37,7; hs = 61,5. Onpenenute
KOHIIEHTPALMI0O HHKENd B HCCIEAYEMOM pacTBOpe (mr/ov%) 1o IpagyupoBOYHOMY TpaduKy,
noctpoeHHOMY B KoopauHatax h — Cyi , €cii, eciid BhICOTa IMKa HCCIIeyeMOoro pactBopa pasHa hy = 49,2
MM.
7. PaccunraiiTe BemYrHy MEMOPAHHOTO MOTEHIIMAA KJIETKH THTAaHTCKOTO aKCOHa KayibMapa mpu 25 © C
npu ycioBuu, uto 40 % MOHOB Kallis BHYTPHU ObLIO 3aMEHEHO HATPHUEM.
8. KakoB moTeHIman AeicTBUS THTAaHTCKOTO aKCOHA KalbMapa, €CIIM U3BECTHO, YTO KOHIICHTPAIUs HOHOB
HaTpus cHapyxHu paBHa 340 MMoJb/11, a BHyTpH Hero 40 mmouts/a (Temneparypa 20 °C)?
9. B cocrossHUM BO30YXIeHHS Ha BHYTPEHHEH MOBEPXHOCTH KIIETOYHOH MEMOpaHBI aKCOHa Kajbmapa
ycraHoBuwinch kKoHuneHtpamuu C (K+) = 110 MMOIIB/ M, C(Na) = 1mmons/am®. Ha Hapy>KHOH CTOpOHE
MeMOpaHbl 3TH KoHLeHTpauuu coctapumu C (K+) = 2.5 MMOJIB/ M, C(Na) = 120 MMOJIB/ M.
PaccunraiiTe 3Ha4eHNe MOTEHIIMATA IEHCTBUS KICTKH.
10.KakoBo maBiieHHE HAa CTCHKY COCYAa TOJIIMHOH 1,5 MKM, TuamMeTpoMm 25 MKM, €CITU MEXaHHYeCKOe
HATIPSDKCHHE CTEHKH paBHO 9-10 [Ta?
11. U3 Bucko3umerpa 10 Ma AUCTUINIMPOBAHHON BOJBI BbITeKatoT 3a 30 cekyHa. OTHOCHUTEIbHAs
BSA3KOCTh KPOBH Yy JKEHILMH B CpeJIHEM cocTaBiseT 4,5. 3a kakoe BpeMs U3 3TOr0 BUCKO3MMETpPA BBITEUET
10 M kpoBu?
12. PaccuuraiiTe naBiIeHHE KPOBU Ha PACCTOSHUM 7 CM OT Hayaja COCyJla, €CIM B Hayalle CoCy/Aa OHO
coctaBiger 103 Ila, pagumyc cocyma — 1,5 mm, Baszkoctb kpoBu — 0,005 Ila-c, nmuHeiHas CKOPOCTh
nBIKeHUs KpoBu — 20 cMm/c.
13. Bo ckonbko pa3 M3MEHHUTCS 00BbeMHasi CKOPOCTh KPOBOTOKA MPU HEM3MEHHOM Iepernajie AaBICHUS
€CJIM paJnycC coCcy/la YMEHbIIWICS B 2 pa3a?
14. Bo ckoJbKO pa3 TUApaBIMYECKOE CONMPOTHBIIEHHE ydacTKa aopThl (paauyc aoptTel paBeH 1,20 cm)
MEHBIIIE, YeM THIPABINYECKOE COMPOTUBIICHNE YYacTKa apTepUH TOH e JUIMHBI (paauyc aprepun — 2,5
MM)? Bs3kocTs KpoBu B apTepun coctanisieT 0,9 BI3KOCTH KPOBHU B aopTe.

Ymemw:co3zmaBaTe MOJIENIM U PEATU30BBIBATh TEOPETUUYECKUE U IKCIIEPUMEHTAIBHbBIE MCCIENOBaHUS ISt
perieHus 3a1a4 npodecCHOHaATBLHOM AESITEIbHOCTH

TeMaTHKa JOKJIAI0B

1. ®usnveckre METOIbl UCCIICIOBAHUSI CEPJCYHON IEATETLHOCTH.

2. CDI/I?)I/I‘IGCKI/IG OCHOBBI JIG‘-IC6HI:IX METOO40OB, OCHOBAHHBIX Ha HpI/IMeHeHI/II/I 3JI€KTpI/I‘-IeCKI/IX U MAariuTHBIX
SIBJICHUH: TaJIbBAaHU3ALIUS U JIEKTpodopes.



3. dusnueckue OCHOBBI U (pu3HoIornyeckoe Bo3aeicTaue Y BU-tepanun.

4. JlapcoHBanu3anus.

5.®Pu3nyecKrue OCHOBBI METO/I0B OCHOBAHHBIX Ha 3JIEKTPOMArHUTHBIX U3IyUYEHUSX CBETOBOIO Malla30Ha:
TepMorpadus.

Brademwv: HaBbIKaMU CaMOCTOSITEIbHON pabOThI C JUTEpPaTypoOil, BKIKOYas MNEPUOJUUECKYIO HAYUHYIO
JUTEPATypy, U C JIEKTPOHHBIMU CPEACTBAMH WH(POPMALUU;METOIaMH CTaTUCTHYECKOTO OLEHUBAHUS H
IIPOBEPKHA  TUIIOTE3, IPOTHO3MPOBAHMS  IEPCHEKTHB W COLMAIBHBIX  IOCIEIACTBUH  CBOEH
podecCHOHALHOM IeATEIBHOCTH
Tematuka pedeparosn:
1. PenTrenoBckoe n3nyyeHue: Noiay4eHue, XapakKTepUCTUKH, B3aUMOJICHCTBUE C BEILIECTBOM.
Pentrenoguarnocruka. PeHTrenorepnus.
2. ®usnyecKkrue OCHOBBI KOMITBIOTEPHOU TOMOTpaduu.
3. @usnyeckue OCHOBBI METOJOB OCHOBAaHHBIX HA IPUMEHEHUH PAJIMOAKTUBHBIX U3TYyYCHHM.
PanuonyknuaHas 1MarHocTUkKa («MEUYEHBIE aTOMBD).
4. IlpumeHeHNe palMOaKTUBHBIX U MOHU3HPYIOINX U3JIyY€HUN B JUATHOCTUKE U TEPAIINH.
5.YenoBek ¥ GU3NICCKUE OIS OKPYKAIOIIETO MUPA.
6. CoOcTBeHHbIE (PU3UYECKHE OIS YeIOBEKa.
7. ConHEYHOE U3JIy4YEHUE U €ro BO3JICHCTBUE HA OPraHU3MBI.
8. Onruueckas ¥ 3JEKTPOHHAS MUKPOCKOIIHS.
9. B3aumojeiicTBue cBeTa ¢ BellecTBOM. bruomtoMuHeceHus.
10. Bo3zaelicTBe MOHM3MPYIOIIETO U3JIy4YEHUs HA YEIOBEKa.
11. Jlazepsl. JIazepHOE H3TyYEHUE U €0 IPUMEHECHUE.
12. S nepHblit MarHuTHBIN pe3oHanc (IMP) kak meton 6M0pU3NYECKUX UCCIIEOBAHUI.
13. BectuOynsipHbIil anmnapar 4yegoBeKka Kak MHepHUUuOHHAs cuctema. OcoOEHHOCTH MOBEAEHUS YeIOBEKa
IIPY NIEPETPY3Kax U B HEBECOMOCTH.
14. PaboTa 1 MOIIHOCTH cepAla. Annaparypa UCKyCCTBEHHOI'O KpOBOOOpaIEeHUSI
15. . DnekTporeHes B KJIETKaX.
IIpomexyTouHasi aTTecTALMA

OIIK -2

CnocoOeH TMpUMEHSATh MPUHIMIBI CTPYKTYPHO-(DYHKIIMOHAILHOM OpraHu3allii, HUCIOIb30BaTh
(hbU3HOIOTHYECKHUE, IUTOJIOTHYECKHE, OMOXUMHUYECKHEe, OMO(MU3NIECKNe METObl aHAIN3a JJIs OLIEHKU U
KOPPEKIIMH COCTOSHUS )KUBBIX O0BEKTOB U MOHUTOPUHTA CPEIBI X OOUTAHUS.
3namv: puznueckue U GU3NKO-XUMHUYECKUE 3aKOHBI, JISKAINE B OCHOBE ()YHKIIMOHUPOBAHUS KIICTOYHBIX
MeMOpaH, KJIETOK, OpraHOB M CHCTEM OpraHu3Ma uejoBeka. MexXaHW3Mbl BHEIIHUX BO3JCHCTBUN Ha
KUBBIC OpPTraHU3MBI.
Ymems: paboTaTh ¢ naboOpaTOpHBIMU NPUOOpaMH M MaTepHaIaMH, COOIIOJas TMpaBUia TEXHUKH
0€30MacHOCTH; TPUMEHITh (U3HUYECKUE METOJbl WCCICIOBAHUS ISl PEIICHUS Pa3IUYHBIX 3a7ad

npodeccnoHaNbHOMN 1eATeNbHOCTH;

Braoemw
METO0IOTHEH (DU3UKO-XUMHUECKOTO HCCIIECOBaHUsI B 00JacTH OMO(GHU3UKH, OCHOBHBIMH CIIOCOOaMU

O6pa6OTKI/I (I)aKTOB, MCTOHOB, AJITOPUTMOB IJId OLICHKU COCTOSIHUS )KUBBIX 0OBEKTOB.

3amanus, He0OXoIUMBIe i orleHuBaHus copmupoBanHocTu OITK-2:
Bomnpocsl k 3a4ety

1. 3HavyeHre OMO(PHU3UKY [T TOHUMAHUS! CYITHOCTH OMOJIOTHUECKUX MPOIIECCOB



2. MeTtoibl HccIeI0OBaHUSI OPTAHUYECKUX U OMOJIOTHYECKH aKTHUBHBIX BEIIECTB. PepakTromerpus.

3. OnTuueckre METOIbl HCCIeI0BaHusl oprannyeckux BemiecTB. Crnexkrpodomerpus. Hedenomerpus.

4, Du3nYeCcKue OCHOBBI MOJISIPUMETPHUH.

5. EnMHCTBO NPUHIUIIOB CTPYKTYPHI U YHKIIMOHUPOBAHUS KUBBIX OPTraHU3MOB.

6. ®duznyeckue nporecchl B MeMOpanax. @ynkuuu Mmemopas. CTpyKTypa U MOJEIA MEMOPaHBI.

7. duznyeckue cBOWCTBa MEMOpaH: MPOYHOCTh,1e(HOPMUPYEMOCTb, BI3KOCTh, 3JIEKTPOEMKOCTb.

8. Buns! Tpancniopra uepe3 MeMOpaHbl: TACCUBHBINA M aKTUBHBIM.

9. DIIEKTPUYECKHUE CBOMCTBA KJIETOUYHON MEMOpPAHBHI.

10. Crioco0s1 ehopMaliuu Tell: pacTsHKEHUE, CKATHE, CABUT, U3THO, KpydeHUE

11. Buasl pedpopmanuu. MexaHuuyeckne CBOMCTBAa OHOJIOTMYECKHMX TKaHEM M METOHIbl HX

UCCIICTOBAHMUS

12. KonebarenbHble ABMKEHUS TeIa PHU X0160e

13. MexaHnKa MBIIIEYHBIX COKPAILICHU.

14. MexaHudeckue KojieOaHus cepia.

15.  ®wusuyeckue CBOWCTBA JKHUIKOCTH: BSI3KOCTh, ITOBEPXHOCTHOE HATSDKCHHWE, CMadlMBaHUE U

HECMaydrBaHUE.

16.  3aKOHOMEpPHOCTH TCUCHUS YKHJIKOCTH.

17.  KanwinspHble SIBJI€HUS U UX POJIb B OMOJIOTMUYECKUX MPOIleccax.

18. DJeKTpuuecKasi IPOBOJUMOCTH 3JIEKTPOIUTOB.

19.  ®usuyeckue OCHOBBHI MArHUTHBIX CBOMCTB TKaHel. OCHOBHBIE XapaKTEPUCTUKU MATHUTHOTO TOJIS.
[TonsiTHe 0 OMOMarHeTU3Me.

20.  dusuyeckue MNPOLECCHl, MPOUCXOMAAIIUE B TKAaHAX OpraHuW3Ma IOJ] BO3JICHCTBUEM TOKOB H
ANIEKTPOMATrHUTHBIX TIOJICH.

21.  ]JlelicTBME MAarHMUTHOTO MOJISI: MOCTOSSHHOTO, UMITYJIbCHOTO, TAPMOHUYECKOTO HAa OMOJIOTHYECKHE
O0OBEKTHI.

22.  ]lelicTBME TOCTOSIHHOTO AJIEKTPUYECKOTO OIS Ha OMOIOTHYecKre 0OBEKTHI.

23. leiictBue mepemeHHOro 3nekrpudeckoro monst (YBU) Ha Owonormdeckwe oOBeKTH JleiicTBHe
ANEeKTpOMarHuTHeIX BosH (MBU)

24. PeHntreHoBckoe m3nydeHue. [Ipupoja peHTTEHOBCKOTO M3ITy4EHUSs, €r0 CIIEKTpP, KOPOTKOBOJTHOBAS
rpaHuna. BnusHue peHTTeHOBCKOTO U3JIydYeHHUs Ha OMOIOTHYeCKUe OObEKTHI.

25. PammoakTmBHOCTH. EcTecTBEHHAs M HICKYCCTBEHHAS PATUOAKTHBHOCTb.

OCHOBHO¥ 3aKOH PaJMOAKTUBHOTO pacmnaja. buopusnueckue 0CHOBHI AEUCTBUS HOHU3UPYIOIIETO

W3JTyYEHHUS.

OIIK -6

Crioco0OeH UCTOb30BaTh B MPOGECCHOHATBHON JCSITSILHOCTH OCHOBHBIC 3aKOHBI (DM3UKH, XUMHH,
HayK o 3emie W OWONOTHH, MPUMEHITh METOABl MATEMAaTHUECKOTO aHaiu3a M MOJICITHPOBAHUS,
TEOPETHYECKMX U OKCIICPUMEHTAIBHBIX HCCICIOBAaHUH, MPHOOPETaTh HOBBIE MaTeMaTHYCCKHE |
€CTeCTBCHHOHAyYHbIC 3HaHMS, WCIONb3ys COBpEMEHHBIE o0Opa3oBarelbHbie U HH(POPMAIMOHHBIE
TEXHOJIOTHH.
Suamo
KOHIENIIUN OWOPU3NKK H €€ pPa3BUTHUSA ,TCOPETUUYCCKUE OCHOBBI (DH3UKO-XMMHUYECKHX  METOJIOB,
UCIONIB3YEMBIX [IJISl HCCTIEOBAHUSI OMOJIOTHYECKUX CHCTEM.
Ymems
Hcnonb3oBare nmabopaTopHble HABBIKM UM OMOPU3MYECKHE METOJbI HCCIENOBAHUS COCTOSHHSA
OMOJIOTUYECKNX 0OBEKTOB; aIaNTHPOBATH CYIIECTBYIOIINE METOIUKH TI0]T KOHKPETHBIE YCIOBUS;
Braoemv HaBBIKAMH CaMOCTOATEIBHOW pabOTHI C JUTEPATYypOH, BKIIOYAs TEPUOAHYECKYIO HAyYHYIO
JUTEPATypy, U C DICKTPOHHBIMU CPEJACTBAMU HWH(POPMAIMK, METOAAMH CTAaTUCTUYECKOTO OLICHUBAHUS U



IIPOBEPKU  TUIIOTE3, IIPOTHO3UPOBAHUSA  IEPCHEKTUB U COLMAIBHBIX  IIOCICACTBUH  CBOEH
poeCCHOHATILHOM 1eATEIbHOCTH

3ananus, HeoOXxonuMbIe A7 orleHnBanus copmupoBanHocta OITK-6:
Bomnpocsr k 3auery.
3anaumu:
1. IToka3aTenb MpenoMIICHHs PacTBOpa JICKAPCTBEHHOIO IMpemnapara Oapourtan-Hatpus coctaBui 1,3586.
Paccuuraiite TOUHYIO MacCOBYIO JOJIIO 3TOrO BEIIECTBA B JIEKAPCTBEHHOM Ipenapare, €CIU Ngopy =
1,3330, F 6apOuTan-narpus 1uist Bcex KoHreHTpanuii pasen 0,00182.
2. KakoBO CBETOIOIIIOMIEHUE U CBETOIIPOIYCKaHUE PACTBOPA, €CIIU €ro ONTHYECKas IIIOTHOCTH pacTBopa D
=0,08?
3. Paccunraiite wmomspHBIA K0d()PHUIIMEHT MOTIIOMEHUsS BenecTBa pu ainuHe BOHBI 400 HM, eciii mpu
MPOXOKJCHUM CBETa 4Yepe3 €ro pacTBop ¢ KoHIeHTpanueidl 0,5 MOnb/1 mpu TONIIUHE KIOBETHI 1 cM
MHTEHCUBHOCTb CBETa YMEHBIIMIACh B 5 pa3?
4. KakoBa KOHIICHTpAaIMsl TJIIOKO3bl B pacTBOpE, €CIM HU3MEPEHHBIH Yroi BpalleHUs IIOCKOCTU
MOJISIPU3ALUU COCTABIIIET 5,8°, wmma noJIIpUMETpUYecKoi Tpyoku -20 cM, yroJs yJenbHOro BpalleHus
TJIFOKO3bI PABEH +52,50.
5. Ompenenute copepxKaHUe XJIOpUAA Kajldsg B PacTBOPE, €CIIM IOCJIE MPOIMYCKAaHUS dYepe3 KOJOHKY C
kaToHnToM B H'-hopme 20,0 M1 3TOro pacTBOpa Ha TUTPOBAHUE TIONYYEHHOTO 3IE0aTa oo 15,0 M
0,1 M consHoM KHCIOTEHL.
6. KoHmeHTpaly KaTHOHOB HATpPUS BHYTPHU JIMIIOCOMBI cocraBisier10°°® monb/1, a caapyxus- 107
MoJib/11. PaccumnTaiite BenuunHy MeMOpPaHHOTO OTEHIIMAja JIUTIOCOMBI.
7. PaccunTaiiTe KOHLEHTPAIMIO KATHOHOB KaJlisl BHYTPU HEPBHOM KJIETKH Kpaba, eciii MOTEHIHaIl MOKOs
KjeToyHo MeMOpanbl E= —85 MB, a KoHLeHTpauus KaTHOHOB CHapyu cocTaBiger 10MMmounb/n?
Temnepatypa pasna 20°C.

ITonroToBka u npe3eHTanus pedeparoB (TeMaTHKA YKa3aHa BBIIIE).

4.MeT01mqec1cue MaTepHualJibl, ONMPEACTAIOIINE TPOUHECAYPHI OCHUBAHUS 3Hal—l]/l]71, yMel—[P[ﬁ, HAaBbIKOB
u (HJ’IH) OnbITa I€ATCJIBHOCTH, XaPAKTCPUIYIOIIUX ITAllbI (l)OpMHpOBaHI/Iﬂ KOMIIeTeHIU

B pamkax ocBOeHHsSI JUCHUIUIMHBI TPEAYCMOTPEHBI CIEAYIONIHNE (OPMBI TEKYIIErOo KOHTPOJIS:
BHITIOTHEHUE M 3allUTa JIaDOpaTOPHBIX padOT, MPOXOXKACHHWE TECTHPOBAHMS, MOATOTOBKA pedeparos,
JOKJIa/I0B, & TAK)KE€ aKTUBHOE y4acTHE B OIPOCAX.

[TpoMexyTouHas aTTecTalus MPOBOJUTCS B OpME 3a4eTa YCTHO IO BOIIPOCAM.

IIxajga oneHNBaHNUA 324€Ta
8-10 6aautoB. [ToaHO packpeITO coepkaHNe MaTepraia B 00beMe IPOrpaMMBbI; YE€TKO M IMPaBUIIBHO JTaHbI
ONpeIeTICHUSI U PACKPBITO COJEPKAHUE MOHSTHI; YCTaHOBJIEHBI IPUYUHHO-CIIEICTBEHHBIE CBSI3U; BEPHO
HCIIOJIb30BAHBI HAYYHBIC TCPMHUHBI, JJIA JOKA3aTCIIbCTBA UCITOJb30BaHbI PA3JIMYHBIC YMCHUS, BBIBOJAbLI U3
HaAOII0/IEHUH M OMBITOB; OTBET CAMOCTOSTENbHBIH, HCIIOJIb30BAHbI paHee MPUOOPETCHHBIE 3HAHUS.
6-7 6ayutoB. PackpbITO OCHOBHOE COZIepKaHKE MaTepralia; B OCHOBHOM IPaBUIIBHO JaHBI OMPEACIICHUS
MOHSATUIN U UCIIOJIb30BAHbl HAYYHBIE TEPMUHBI; ONPECICHUS OHITHI HEMOJIHBIE, TOMYIIEHbI
HE3HAYUTeNIbHbIE HapyUICHHS MOCIEeI0BaTeIbHOCTH U3JI0KEHUS, HEOOIbIlINE HETOYHOCTH MPU
HCIOJIb30OBAHWU HAYYHBIX TCPMHWHOB UJIKM B BEIBOJAX U 0606H_[€HI/I$IX u3 H3.6JIIO,Z[€HHI>1 U OIIBITOB,
HCIPaBJIEHHBIE C TOMONIbIO MPENoAaBaTesl.



3-5 6amnoB. YCBOCHO OCHOBHOE COJIepKaHKUe y4eOHOro MaTepHrala, HO U3JI0KEHO pparMeHTapHoO, He
BCET/1a MOCIIEI0BATEIILHO; ONPEEICHNUS IOHATHI HEIOCTATOYHO YETKHE; HE UCTIOIb30BAHbI B KAUECTBE
JI0Ka3aTeIbCTBA BHIBOIBI U 0000IICHNUS 13 HAOIIONEHUHA 1 ONBITOB MJIHM JOIYIICHBI OIIMOKU MPU UX
W3JI0)KEHHUH; JOIYICHbI OIIMOKN ¥ HETOYHOCTH B MCIOJIb30BAaHUU HAYYHOIH TEPMUHOJIOTHH, ONIPEACICHUH
MOHATHUH, UCTIPABJICHHBIE C IOMOIIBIO MTPETIO1aBaTEIs.

0-2 6asta. OCHOBHOE coJiepKaHUE BOIIPOCA HE PACKPHITO; HE IaHBI OTBETHI HA BCIIOMOTaTEIIbHBIC
BOIIPOCHI; TOMYIIEHBI TPYObIe OMMUOKHU B ONPEeICHIUH TOHATHH, TPHU UCTIONb30BaHUHN TEPMUHOIOTHH

HToroBas mkajia oneHUBAHUA Pe3yTbTATOB OCBOECHUS IUCHUIIIMHBI
Hrorosas oleHKa 1o JUCIUILUIMHE BBICTABIIACTCS MO MPUBEICHHON HUKE ImiKajie. [Ipyu BEICTaBICHUN
UTOTOBOM OIIGHKHM IMIperojaBaTesieM YYHUTBIBAeTCS paboTa oO0ydJaromierocs B TEUCHHUE OCBOCHHS
JUCIMILIAHBI, @ TAK)KE OIICHKA I10 IPOMEKYTOYHOM aTTECTAIIMH.
KonnuecTBo 6amios pe3yabTar
41-100 3a4uTeHo
0-40 HE3auTEHO




