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ABTOP-COCTaBUTEIIb!
CeepmiioBa Hatanbs JImutpueBHa, K.X.H., mpodeccop Kadeapsl
TEOPETUYECKOU U NPUKIIATHON XUMHUH;
@oH OLEHOYHBIX CPEACTB IUCHHMILIMHBI «bHopu3nKa» cocTaBieH B COOTBETCTBUHU C
TpeboBanusamMu  DenepaabHOrO TOCYIApPCTBEHHOTO 00pa30BaTENBbHOTO CTaHAApTa BBICIIETO

oOpa3zoBanus 1o HampasieHuto moarotoBku 06.04.02 buonorus, yTBEp AEHHOTO TMPUKA30M
MUWHOBPHAYKU POCCHUA Ne 934 ot 11.08.2020

JucuunnuHa BXOJAUT B BapHaTHBHYIO 4yacTh bioka 1 "DnekTuBHBIE AUCHUIUIMHBI (MOITYIH)"
b1.B.D/1.02. u uzyuaetcs no BbIOODY.
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OLIEHOYHBIE CPE/ICTBA
TEKVYILEI'O KOHTPOJIS YCIIEBAEMOCTH,
[IPOMEXYTOYHOM ATTECTALIMN U PEAJIM3YEMBIX B TUCLIUIIJINHE
(MOJIYJIE) KOMIIETEHILIUI

B cootBercTBHU ¢ TpeboBanusaMu DenepanrbHOTO rOCyIapCTBEHHOTO 00pa30BaTEIbHOTO
CTaHzapTa BblclIero oOpa3zoBaHus 10 HampaBiaeHuto noarotoBku 06.04.01 buosorus,
YTBEPKIEHHOTO npukazom MHWHOBPHAVYKM POCCUU Ne 934 or 11.08.2020 wu
pexomenpanusmu OOIT BO no nanpasnennro noarorosku 06.04.01 buonorus uis mpoBeACHUS
TEKYIIETO KOHTPOJSI YCIIEBAEMOCTH M TPOMEXYTOYHOW aTTEeCTAlMX AMCHHUIUIMHBI pa3paboTaH
@DOHJ1 OLIEHOYHBIX CPEACTB Mo aucHuiuimHe "buodusnka, sBusomuics HeOTbeMIIEMOI
4acTbl0 Y4eOHO-METOMUECKOr0 KOMIUIEKCA HACTOSIIEN AUCIUIIIINHBIL.

OT1OT HOH/ BKITIOUYAET:

e [lepevyeHp KOMIETEHIMI C YyKa3aHHEM JTarmoB (OPMHPOBAHUS B IPOIECCE OCBOCHHS
00pa30BaTeNIbHON MPOrpaMMBl;

e Ormmcanne IoKa3zaTenen u KPpUTCPUCB OLUCHHUBAHUWA KOMHeTeHHI/Iﬁ Ha pa3JIMYHBIX JTarax
ux (opMupoBaHus, ONMCAHUE 1IKAJ OLIEHUBAHUS;

e Tumnossie KOHTPOJIBHBIC 3aJJaHUs WX HWHBIC MaTCpHaAJIbI, HeO6XO}II/IMBIC JUIA OLICHKH
3HaHI/II\/’I, YMeHHﬁ, HAaBBIKOB W OIIbITa JACATCIBHOCTH, XapaKTCPUIYIOIIUX ITallbl
(dbopMHpoBaHKS KOMIETEHIINI B ITPOIIECCE OCBOCHUS 00Pa30BaTEIbHOM MPOTPAMMBEL.

1. Opranuszanus 3aHATHI 10 JUCHMILIMHE (MOTYJII0)

3ansatus no guciuiuinHe «buodu3nkay mpencTaBlIeHbl CICAYIOIMMH BUAAMH pPaOOTHI:
JIEKIINH, JTA0OPATOPHBIC 3aHATHUS U CAMOCTOSATENbHASI pab0Ta CTY/ICHTOB.

2. TlepeyeHb KOMIIETEHIUIA ¢ YKa3aHUEM I3TanoB uX ¢GopMUpPOBaHUS B
npouecce B MpoLecce 0CBOCHUS 00pa30BaTeJIbHON MPOrpaMMbl

Kon 1 HauMeHoBaHue KOMIIETEHIINA Oranbl popMUpOBaHUS
JIIK -2 1.PaboTa Ha y4eOHBIX 3aHATUSX (JIEKLIUH,
Crioco0eH K IIPOBEACHUIO MPAKTHYCCKUE 3aHITHS)
TOKIMHUYECKUX, TOKCUKOJIOTHYECKUX U 2.CamocTosTenbHas padota (MMoAroToBKa

npovIux 6I/IOM6,Z[I/H_II/IHCKI/IX HCCIIeI0BaHUM peQ)epaTOB Hn JOKJIad0B, HpeL’.CHTaI_[I/Iﬁ K HI/IM)
U UHTCPIIPETAUU PE3YyJIbTATOB
IIPOBCACHHBIX HCCIeOBaHUI




CIIK-2
Crnocoben
IIPOBOJAUTD SKCIIEPTHO-aHAIUTHYECKYIO
paboTy npu MPOBEACHUN
Hay4HbIX HCCIEIOBAaHUN
U DKCHEPUMEHTAIbHBIX padboT

1.PaboTa Ha y4eOHBIX 3aHATUSX (JIEKIIUH,
IPAKTUYECKUE 3aHSTHS)

2.CamocrositenbHas pabota (IOAroToBKa
pedepaToB U T0KIAI0B, IPE3CHTAUN K HIM)

3. OnucaHue nMokKa3zaresieil 1 KpUTepHeB OLICHUBAHUSI KOMIIETEHIHI HA
Pa3JIMYHBIX dTanax UX (OPMUPOBAHUSA, ONIMCAHUE IIKAJIbI OLCHUBAHUSA

KOI[ 1 HAMUMCHOBAHUE KOMIICTCHIITUHN

Oranbl opMUPOBaHUS

JITIK -2

CrocoOeH K MPOBEICHUIO
JOKJIMHHUYECKUX, TOKCUKOJOTNYECKUX U
HpO'—II/IX 6I/IOMeJII/IHI/IHCKI/IX I/ICCJ'Ie)IOBaHI/Iﬁ
U MHTEPIIPETALNU PE3YIBTATOB
MIPOBEJICHHBIX MCCIICI0BAHNN

MPAKTHYECKUE 3aHSTHS)

1.PaboTa Ha y4eOHBIX 3aHATHAX (JEKIIUH,

2.CamocrosTenbHas paboTta (II0AroToBKa
pedepaToB U TOKIAI0B, TPE3CHTAIMN K HIM)

CIIK-2
Crocoben

MIPOBOJAUTD SKCIEPTHO-aHATUTHUYECKYIO
paboTy npu NpoOBEACHUU

Hay4YHbIX I/ICCJ'ICIIOBaHI/Iﬁ

" 3KCIICPUMCHTAJIbHBIX pa60T

MPaKTUYECKUE 3aHSATHS)

1.PaboTa Ha y4eOHBIX 3aHATHAX (JCKIIUH,

2.CamocrositenbHas paboTa (IOAroToBKa
pedepaToB U I0KIAJ0B, MPE3CHTAUN K HUM)

5.2. Onucanue nokasarejieil 1 KpUTepHeB OLIEHMBAHUS KOMIETEHI[HIl HA Pa3JINYHBIX
Tanax ux (popMUpOBaHHUS, ONUCAHHE IIKAJ OLIEHUBAHUSA

OueHu Ortan
YpoBeHb Kpurepuu [Ikana
BAaE€MbIE (dhopmupoBaHUs .
chopmupo Onucanue nokasarenei OLICHUBAaHHW | OLICHHWBA
KOMIIET
BAHHOCTH o HUS
EHIUU
JIIK -2 | [Toporossl | 1.PabGota Ha 3uamo Omnpoc. [kana
i y4eOHBIX Teopernueckue OCHOBBI OLICHHUBA
TectupoBan
3aHATUIX (1)I/I3I/IKO'XI/IMI/I‘ICCKI/IX HUS
(nexumn, TPOLECCOB, IpoTekatonux B | 1€ ompoca.
naGopaTopHbie OpraHrM3Max Ha pa3JIMYHBIX
[MIxana
paGoTEI) YPOBHSX OpraHu3alu
JKUBBIX CUCTEM. OLICHMBA




Teopernueckue OCHOBBI HUS
9 COBPEMEHHBIX ¢buznKo- BBITIOJIHE
.CaMoCTOATENb | 3y iyyeckix METOJIOB, HES
Hasi paboTa
( p IPUMEHSEMBIX B naGopar
MOATrOTOBKA o
it ?;/IO(I)HBI/IKG. OpHOI
JOKJIa/I0B
> Memb paboTHI.
Ipe3eHTALHI)
[MIxana
OuenuBarh COCTOSIHUE OIIEHHBA
OKpYyXarlen cpeasl | HUS
MOTEHIMATBHO onacHbIX | JJokian, NOKTIajA.
OMOJIOTUYECKUX OOBEKTOB. | MPE3CHTAIN
[Tonwp3oBarbCs ¢buznko- | g [Ixana
XAMHYECKUMH  METOJIaMU OIICHHBA
ISt ompeneeHus Jlaboparop HUS
ITOTEHIIHAILHO omnacHelx | HbIC TIpe3eHTa
SKOTOKCHKAHTOB. paboTHI. L,
[IIxana
OIIEHUBA
HUS
TECTUPOB
aHMsl.
[Iponsuny | 1.PaGota Ha Ymemo Ompoc. [IIxamna
TBIN y4eOHBIX . OIICHHMBA
[IpumensaTs nepenoBoit TectupoBan
3aHSTHSIX HUS
OTIBIT MPU peanu3aluu ue.
(mexmuu, N ormpoca.
MEPOTIPHUATHH IS
nabopaTopHbBIS
IUArHOCTUKU U [IIkana
paboThl)
uaeHTUGUKaIu OIICHHMBA
MOTEHIIUAJIBLHO OTIACHBIX HUs
OHOJIOTHYEeCKUX OOBEKTOB U BBITIOJTHE
2.CamocrosTelb
MOJITIOTAHTOB. HUS
Has paboTa
nabopar
(moaroToBka Bnaoemo o
OpHO
JOKJIaJI0B
. CoBpemeHHBIMU (U3ZHUKO- paboTEHL
MIPE3CHTALINN )
XUMHYECKUMHU METOIaMu
.| Jloknan [Ixana
MPOBEJICHUS HCCIe0BaHUN ’ OlIeHHBA
3arpsi3HEHHBIX MOYB, TIpe3eHTalll s
MOBEPXHOCTHBIX U .
JOKJTaja.
TPYHTOBBIX BOJ. Jlaboparop
HEIE [Ikana
paboTHI. OIICHHUBA
HUS
Mpe3eHTa
117078
[ITkana




OIICHHUBA
HUA

pedepar
a.
[MIxana
OIICHUBA
Pedepar s
TECTUPOB
aHusl.
CIIK-2 | IToporossl | 1.Pabora Ha 3name Omnpoc. [Mkana
u y4eOHBIX Duzuxo-xumuyeckue u OLICHUBA
TectupoBan
3aHATHIX Xumudeckue HUS
ue.
(ymexummn, XApAKmepucmuxu orpoca.
naGopaTopHbie UCNBIMbIBAEMBLX
paboTE) buono2uecKux 06bLeKmos. [lxana
Teopernueckue OCHOBBI OLICHHUBA
2.CamocTosiTeNs | COBPEMEHHBIX buzuKo- HUS
Has paboTta XUMHYCCKUX METOJIOB, BBITIOJTHE
(MOATOTOBKA MPUMEHSAEMBIX IS aHaIN3a HYS
JIOKJIAJIOB, 00BEKTOB OKp Y KaroIen nmabopar
TIPE3CHTAIIHH ) CpCIbL. OpHOH
Ymemso
paboTHI.
IIpoBoUTH a”HaJIn3
MaTepUajoB HCCIIETOBaHUS [Ikana
C IMPUMEHCHUEM OLICHUBA
COBPEMEHHBIX TEXHHUYECKUX Hus
CPEICTB U MHHOBAIIMOHHBIX 1 TOKIAzA.
METO/IOB. OKIaz,
WHTepnpeTHpOBaThH HPC3CHTALM | [][kasa
pe3yabTaThl Hay4YHBIX | 1 OIICHHMBA
uccleIoBaHUil B oOiactu
a I/IOII[-IaJ'IBHOFO JlaGoparop | %7
i Ijl 0JI0TI0JIb30BaHUS p | TP npeseTa
pHp . | pabOTBHI. LAH.
OXpaHbl OKpYXKaromieu
Ccpensl. IIkaia
OIICHHBA
HUS
TECTHUPOB
aHusl.
IIponsuny | 1.Pabora Ha Ymemo Omnpoc. Ixana
ThII yueOHBIX AHaIU3UpOBaTH OLICHUBA
TectupoBan
3aHITUIX MMPONU3BOJACTBCHHO- HUSA
ue.
(ytexuum, TEXHOJIOTHYECKYIO ompoca.
naGopaTopHbie JeSATEIbHOCTh TUIS -
Kana
paGoTEI) 3¢ PeKTUBHOTO
IJIAaHUPOBAHUS ~ HAYYHOTO OLICHUBA
SKCIIEPUMEHTA. HUS
HpOBOI[I/ITL OKCIICPTHO- BBITIOJIHE
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2.CaMOCTOATENb | AaHAIUTHYECKYIO paboTy HUs
Has paboTa nabopat
(MOAroTOBKA IIpencraBnsaTh Hay4HbIE OpHOii
JOKIIAIOB, uccleioBaHus B 001acTu paGoTBL.
Npe3eHTaIHii) Oouoskonoruu B (popmax
OTYETOB, PAKTHIECKUX [lxana
PEKOMEHIALNH, OLICHMBA
nyOoNuKauil 1 MyONIUYHBIX HUS
00CYyXICHHI JTlokuar, JOKJIAIA.
Braoems TIpe3eHTaIu
HaBBIKAMH  PabOTBI  C | [lxana
HAay4HOW M  CIPAaBOYHOU OLICHHBA
JUTEPATYypO, JlaGoparop | HEA
JJIEKTPOHHBIMU  HAYYHBIMH | gpre Npe3eHTa
6azamu (TutatrGopmMamm) AJis pPaGOTEL. IHH.
MIOJITOTOBKH HAyYHBIX
OTYETOB, IPOEKTOB u Ilxana
aTCHTOB, 3asJBOK, a TaKXe OIICHHUBA
HaBBIKAMU COCTaBIJICHUS HUS
OTUYETOB (3KCTIepTHBIX pedepar
3aKITIOYEHU ) o a.
pe3yapTaTaM IMPOBEICHHBIX
Hay4HBIX UCCIIENOBAHUIA. Hlxana
OLICHUBA
HUS
TECTUPOB
aHMsL.

4. TunoBble KOHTPOJbHBIC 3a/1aHUA WM HHBIC MATCPHAJIbI, He00X0AuMBbIe

JJISl OLEHKU 3HAHUM, YMEHU, HABLIKOB U (WJIH) ONBITA IeATEeJbHOCTH,

XapaKkTepu3ylIuX dTanbl GopMUpPOBaHHNS KOMIIETEHIUI B mpouecce
O0CBOEHHS 00pa3oBaTeIbHOM NPOrpaMMbl

Bonpocsl 1adopaTopHoii padoTsl mo teme :'"

KATHOHOB HATPHSI, KaJusl,
miamMenHoi goromerpuun’

Omnpenenenue coaep:KaHusA
JUTHSI W KAJbIUsI B TNPHPOAHBLIX BOJAAX METO0M

1. IIpousBenute 0TOOP MPOOBI MPUPOTHON BOABI M3 BOAHOTO 00bekTa ¢ riyounsl 0-30 cM B
YHCTBIC TIOJIUITUIICHOBBIE EMKOCTH 00beMoM 0,5- 1,5 J1, CHaO)KEHHBIE TUIOTHO 3aKPhIBAIOIIUMHUCS
KPBIIIKAMH U3 TIOJMMEPHBIX MaTEPHAJIOB, JI0 CAMOTO BepXa.

2. 3adukcupyiite mmdp mpoObl, HAUMEHOBAHUE BOJIOEMa, KOOPAWHATHI TOYKU O0TOOpA, MaTty U
Bpems orbopa, DO oTtobpasiiero nmpooy.

3. B mabopatopuu Brirouute npubop rurameHHbiit poromerp PI1IA-2-01 ¥ moOArOTOBBTE €ro K
paboTe: BBICTaBbTE JIaBJICHUE Bo3ayxa B quama3one 0,5-0,6 aT™M.; BKIFOUUTE 1MOAa4y IPUPOIHOTO
ra3a W MOJ0XTUTE TUIaMs CIICIUATBHOM TOPEITKOM.

4. ®dotoMeTpHpYHTE OSTAJOHHBIE PACTBOPHI B TOPSIKE yBEIUYCHUS
KaTHOHA. MEX Ty M3MEPEHHUSIMHU PACTIBUISITE B IUIaMsl TUCTUJTUPOBAHHYIO BOJTY.
5. [TocTpoiite rpaynpoOBOYHBIH IpadUK 3aBUCKMOCTH C TIOMOIIIbIO0 porpammbl Exell.
6.0npenenute mo rpaduKy KOHIICHTPAIIMIO KATHOHOB HATPHUS U KaJIUs B UCCIICyEMOM pacTBOpE.

KOHIOCHTpAUn



Bonpocs! 1abopaTtopHoii padothl no Teme: «Cniekrpodoromerpusi. Perncrpanus
CIIEKTPOB MOIJIOIIEHUs] IMTMEHTOB 3eJIeHOro Jucra . UnenTndukanus semecrs 1no
XapaKTePHbIM CIIeKTpaM mnorJomenus' .
Aneopumm cuamus cnekmpa eewjecmeéa na cnekmpogomomempe ScanDrop u pacuema ezo
MOTAPHOU KOHYEHMPAYuu 8 pacmeope
1. Bxirounte cieKTpooTOMETp U COSAMHEHHBIN ¢ HUM KoMIbroTep. [Ipubop roto k padote dyepes
5 MUHYT.
2. Ha xommbroTepe oTkpoiite mporpammy FlashSoftPro.
3. Ilocne mpoXoKIeHHWs aBTOMATUYECKOHW HMHHUIIMAIM3ALIWU TPOTPAMMBI  CHUMHTE  CHEKTp
IMCTULTMPOBAHHON BOJBI, OTHOCUTEIIEHO KOTOPOTO OyAeT MpOM3BOIUTHCS M3MepeHue. s 3Toro
HAJIO MOCTaBHUTh KIOBETY C TUCTHUIUTMPOBAHHOM BOJIOW B THE3/I0 CHEKTpo(OoTOMETpa U HaxaTh «plag»

(3HauoOK D).
4. BeiHbTE KIOBETY W3 THE3/Ia, OCBOOOJUTE €€ OT BOABl M MPOMOMTE HCCIEIYEeMBIM PAaCTBOPOM.
Haneiite B KtoBeTy ucciieyeMblil pacTBOp U HAXXKMUTE Ha npudope knasuiry «OK».
5. Tlocne Toro Kak crekTp OyaeT CHAT, HaxkMuTe 3Ha4oK «Cancely», a 3arem «Exely. B nosBuBmieiics
Tabnuue OyayT OTpakeHbl 3HAUEHUsI ONTHUYECKOM MIIOTHOCTH pacTBOpa MPHU Pa3HbIX JUIMHAX BOJH.
6. [IpuroToBbTE CHUPTOBYIO BBHITSKKY MUTMEHTOB 3€JI€HOTO JiucTa. [ 3TOro HOKHULAMU
U3MENbYUTE JIUCT PAacTEHUs, IOMECTUTE €ro B CTaKaH4YMK M 3ajeiite sraHosoMm. [Ipu momoru
CTEKJISIHHOW TMaJIOYKU JaBSIIUMU JIBIKEHUSIMU elle OoJjbllle pa3Mmenbuute JucT. Pa3memnaiite u
no0eiTech MOMYYEHHUS] OKPAIlEHHOTO pPacTBOPA. [IpoduneTpyiite pacTtBOp U GUIBTPAT
MEPEHECUTE B YHCTYIO KIOBETY NpUbOOpa.
7. BcTaBbTe KIOBETY B KIOBETHOE OT/EJIEHUE MPUOOpa U CHUMUTE CIIEKT,
pETUCTpUPYSI €r0 C MOMOIIBI0 KOoMIboTepa. [lonydeHHBI CHEKTp pacnedyaTalTe W BKICUTE B
TeTpab.
8. Ilo moJyiokeHnI0 MaKCUMyMa OTIPEIeTIUTE, KaKo THUII XJI0poduiuIa mpeodagacT B BalieM
obOpasme. [ xmopodmmia A MAaKCUMYM BBIp@XKEH TPH JUTHHE BOJHBI 0K0JI0 430 HM, I
xnopodumia B — oxoso 480 HMm.

Bonpocsl 1abopaTopHoii padorsl o TeMe :" Tonkocsoiinass xpomatorpadus. Pasgenenue
NUITMEHTOB 3€eJIeHOr0 JucTa.""

1. [IpuroToBbsTE COUPTOBYIO BHITSKKY W3 3€JIEHOTO JIMCTA B CTakaH4uKe. [Jig 3TOro Mesko
HapeXbTe 3€JICHbIC JUCThS PA3IMUYHBIX PACTCHHM, TOMECTUTE UX B CTaKaHUYUK U 3aneite 10 mi
sTanoja. C MOMOIIbI0 CTEKIISTHHON MaI0YKU MOJYYUTE SIPKO-3€JICHBIA PAcTBOD.

2.01TpexxpTe  MOJOCKY  CHIy(pOJOBOM  MJIACTUHBI B  COOTBETCTBHM C  BBICOTOMU
xpomatorpaduueckoii kameppl. MSTKHUM KapaHJalloM OCTOPOXKHO,YTOOBI HE TMOBPEAUTH
MMOBEPXHOCTh, HAHECUTE HA HEe TMHUIO CTapTa Ha PACCTOSIHUU 2 CM OT Kpasl.

3. [IpuroToBHTE ANMIOCHT: CMECH TOJYOJIa U ATAaHOJA B COOTHOIIEeHUU 4: 1. HanelTe ero B
XpoMaTorpauuecKkyro KaMmepy clioeM TOJIIKHOM He 6osee 1 cMm.

4. C noMoIIbIO MUTETKA HAHECUTE Ha JIMHUIO CTapTa HECKOJIBKO Karenb pacTBopa. [IaTHo
JOJIKHO OBITH He 0oJiee 5-7 MM SpKO- 3€JIEHOTO IIBETA.

5. BeIcymuTe pacTBOPUTEIND Ha MOJIOCKE, a 3aTEM OITYCTUTE MOJOCKY B XpOMaTorpaduyecKyro
KaMepy C JIFOEHTOM U 3aKPOMTE CBEPXY KPBIIIKOM.

6. Ilocrne okOHYaHHUs Tpolecca BBIHBTE MOJIOCKY M3 KaMephl M HAHECUTE JIMHUIO (pUHUIIA.
BeicyminTe miaacTUHy U OTMEThTE MOJIOKEHHE I[BETHBIX MATEH NMUTMEHTOB : XJIOPOQHIUIOB A H
B, kapoTuHa, noTerHa 1 KcaHTOduILIA - K.

7.Paccunraire K0>(GUIMEHTHI TIOABMKHOCTH KaXKI0T0 M3 KOMIIOHEHTOB 10 Gopmyne: Ry =
k
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Bomnpocs! 1ab6opaTopHoii padothl o Teme :'" Pedpakromerpus. UnenTudukanus Bemecrs
110 NOKA3aTeJII0 PeJIOMJICHHUsI. Y CTAHOBJICHHE KOHLIEHTPALMHU BellecTBa 1o
N0KA3aTeJII0 NpeJIOMJIeHHs pacTBopa."’

1. Otperymupyiite npuGop. OTKpOiiTe BCIOMOraTENbHYI0 OTKHIHYIO IIPU3MY, HAHECHTE

HECKOJIbKO Kameslb JUCTHWJIMPOBAHHOW BOJbl HAa IOBEPXHOCTb W3MEPUTENIBHONM NPU3MBI U

OIyCTUTE OTKUJHYIO IPU3MY.

Ecnu 3HaueHne U3MEpEeHHOT0 MoKa3aTes IpeJoMIeHHs Boabl coctaBuio 1,333 —

1,334, mpubop oTperyaupoBaH.

Ilocne kajcoo20 uzmepenus NOBEPXHOCMb NPUBMbL HAOO NPOMOKHYMb MASKOU MKAHbIO,

NPOMbIMb OUCMULIUPOBAHHOL 80001 U ewje pa3 NPOMOKHYMb.

2. OmnpenenuTh KOHILEHTPALMIO Caxapo3bl B HCCIENYEMOM pacTBOpE IO IOKa3aTelto

MIPETOMIICHUS.

1) [IpuroroBsre M0 20 T TpeX STAJTOHHBIX PACTBOPOB caxapo3bl ¢ W(caxaposbl) = 30%,
20% wu 10% u3 TBEpAOTO BEIIECTBA.

2) N3mepbTe nokazaTeny NpeaoMIIeHUs: ITUX PacTBOPOB.

3) [TocTpoiite TrpamyMpoBOUYHBIN TrpaduK 3aBUCHMOCTH ITIOKa3aTeds MPEIIOMJICHHS  OT
MacCOBOM JIOJIN CaxapO3bl.

4) Onpenenure mo rpapuKy KOHIIEHTPALMIO caxapo3bl B  PacTBOpE, BBIJIAHHOM BaM

npenojaasaTeneM. Paccunraiite morpeniHOCTh SKCIEPUMEHTA.
3.0npenenuTh KOHLEHTPALMIO AMXpOMAaTa Kajaus B HCCIEAYEMOM DACTBOpE IO IMOKAa3aTelro
MPETOMIICHHUS.

1) [MpurotoBsTe Mo 20 T TpeX ISTAJOHHBIX pacTBOpoB jauxpomara kamus ¢ W(K2Cr.07)
=10%, 5% u 2,5% u3 TBEpAOTO BEIIECTBA.

2) N3mepbTe mokazaTeny mpeaoMIIeHUsI 3TUX PaCTBOPOB.

3) [TocTpoiite TpaayMpoBOYHBIM TpadWK 3aBUCHMOCTH TIOKa3aTells MPEIOMIICHUS  OT
MaccOBOM JJOJIM AUXpoMaTa Kausl.

4) Omnpenenure 1no rpa@uky KOHIEHTPALUIO TUXpOMaTa Kallusi B pacTBOPE, BHIAAHHOM BaM

npemnojasaresieM. PaccuntaiiTe mOrpeliHOCTh IKCIIEPUMEHTA.

Bonpocs k j1abopaTopHoii padote no teme:"' [lorenunomerpusi. Onpenenenne
coJiep:KaHus MJIATHHBI B MOYBe. "'

1. Cobepute TPEXrNEKTPOAHYIO IEKTPOXUMHUUECKYIO SUeiKy ¢ pabouuM yriepoacoaepKaiiim
AIIEKTPOIOM, XJIOPCEPEOPSIHBIM PIEKTPOIOM CPABHEHHSI U BCIIOMOTATENIbHBIM yIIIECUTAIIOBBIM
AIIEKTPOJIOM.

2. IIpuroToBbTe pacTBOPHI ¢ copepxkanueM [Pt™*]= 10 mr/m; [Pd*?] = 10 mr/m;[Bi*3] = 102 mr/m;
C(HNO3) = 1 mMou1b/11 10 mperaraéMbIM METO JHKAM.

3. BrirounTte yCTaHOBKY U1l HHBEPCHOHHOHM BOJIETAMIIEPOMETPUH Ha OCHOBE aHAJIHM3aToOpa
"Oxorect". C MOMOILIBIO CHIENUAIIBHO KOMIIBIOTEPHOH MPOrpaMMbl CHUMHUTE BOJIbTAMIIEPHBIE
KpHUBBIE B UUCTOM (OHE, ¢ J0OABIEHUEM COJIM BUCMYTA.

4, Z[O6aBI>Te B ;Iqefncy pacTBOPLI, COACPIKAIIUC TNNIATUHY 11O MEPE BO3pACTaHUA €€ KOHICHTPAIUN
U CHUMHTC BOJIbTAMIICPHBIC KPUBBIC. IIo OKCIICPUMCHTAJIbHBIM JTaHHBIM HOCTpOfITG
l"pa,Z[YI/IpOBO‘-IHHﬁ Fpaq)I/IK 3aBUCUMOCTH BbICOTBI ITMKA BOCCTAHOBJICHUA UHTCPMCTAJUINAA OT
KOHICHTpAalWU IJIaTUHBI.

5. Beeaute uccnenyemslil pacTBOp, IPUTOTOBIIEHHBIN C UCIIOIB30BAaHUEM CIIELUAIIBHOM
METOAUKH MPOOOMOArOTOBKU 00pa3iia MoYBbI, B TUEHKY M CHUMUTE BOJIbTAMIIEPHYIO KPUBYIO.
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6. Ilo rpagynpoBOYHOM 3aBUCUMOCTHU OIPEACINTE COJEPIKaHKE IIIATUHBI B 00pasue. OueHuTe
IIOJIy4YEHHBIN pe3yibTart.

Bomnpocsl k JabopaTopHoii padore mo Teme: «IloTeHnmomerpmueckoe omnpejaeneHHe
cofepskaHusi GTOPUI-HOHOB B 4ae.

1.
2.
3.

ok

N3yunte METOAMKY MOTEHIIMOMETPUYECKUX U3MEPEHUI

[IpuroroBsTe pacTBOPHI HTOPHIA HATPHS IJISl IOCTPOCHHUS TPAyHPOBOYHOTO IpaduKa.
N3mepbTe moTeHIMaNbl (TOPHIHOTO 3JIEKTPOJIa B MOJACIBHBIX PAaCTBOPAX M MOCTPOMTE
IpagyupoOBOYHBIN IpauK.

[IpuroroBsTe PACTBOP Pa3IMUHBIX MAPOK Yasl I UCCIIETOBAHUS.

N3meppre mnoreHnman (GTOPUAHOTO DIEKTPOJAa B OSTHUX pPACTBOpPaX M ONPEIEIIUTE
KOHLIEHTPALMIO (TOPHUI-UOHOB IO TpagyHMpOBOYHOMY rpaduky. OLeHuTe conep:kaHue
¢dTopua-moHa.

3agaum k J1abopaTopHBIM padoTam

KonnenTpammu noHOB (MOJIB/TT) MEXKIY IBYMSI CTOPOHAMU KIIETOYHON MEMOpaHbI B
MBIIIIIIE JATYIIKA UMEIOT cieayromue 3uadenus: Na — 120/9,2; K- 2,5/140; Cl — 120/4.
UucnoBble 3HAYEHUS OTHOCSTCS K BHELTHEH U BHYTPEHHEN CTOPOHE MEeMOpaHbI
cooTBeTCTBEeHHO. OTpeIeTNTh Pa3HOCTh MOTEHIIMATIOB HA MEMOpaHe B ClTydae
MacCUBHOTO TPaHCIOPTa HOHOB. CpaBHUTE MOTYICHHYIO BETHYHHY C
AKCIEPUMEHTAIBHOM, paBHOM -90 MB.

KonnenTpammu noHoB (MOJIb/JT) Ha BHEITHEH CTOPOHE KIETOYHOW MEMOpPaHbI MBIIIIIIHI
asrymku coctaBisiorNa — 125; K- 2,5; Cl — 120. Onpenenute KOHIEHTPAIMA HOHOB Ha
BHYTPEHHEH CTOpOHE MEMOpaHbI (B CiTydae MacCHBHOTO MEPEHOCca), €CIIM Pa3HOCTh
MOTEHITMAJIOB Ha MeMOpaHe cocTaBisieT -94MB.

Kakoe Koa1muecTBO HOHOB JI0JDKHO BBIUTH U3 KJIETKU, YTOOBI CO3/1aTh Pa3HOCTh
noteHuaioB -90 MB? Cuurtath paguyc KiIeTku, paBHbIM 10 MKM. Y 1esIbHYIO
snekTpoeMKocTh MeMOpanbl Cy, = 102 d/M?.

Omnpenenure TOMIUHY JUMUIHONW YaCTU MEMOpaHbI, €CIIH yJIeIbHAS SIEKTPOEMKOCTh

MeMOpansbl coctasisiet Cy, ~ 0,5- 10?2 d/m?.

[IpoaBUHYTHIN YPOBEHB
HNmeet MmecTo cuMOMO3 IBYX KIETOYHBIX Nomyssiiiuid. KakoBa OyaeT nuHaMuKka pa3BUTHS
MOMYJISIIIUK B YCIIOBUSAX TECHOTHI U KOHKYPEHIIMH BHYTPHU Kaxa0u nomynsauuu? Mosxker
JI1 BO3HUKHYTH KOJIeOaTeIbHBINA XapaKkTep TUHAMUKYU Pa3BUTHUS MOMYISIUN TPU
YCIIOBUH, YTO 00€ MOMYJIALUNA UMEIOT OJIMHAKOBBIE TMHAMUYECKHE XapaKTePUCTUKH ?
Onpenenure quaMeTp HMOPHI MPYU MPOHUKHOBEHWH MOHA B JIMITUIHBIN CII0H MeMOpaHbl,
€CJIM 3aTpaThl JHEPTHH, HEOOXOUMOM I OCYIIECTBIICHUS IIpoIecca, COCTaBIAOT 50
k/[x/mMonb. Cuntarh paanyc noHa, paBHeiM 0,1 HM, IUANIEKTpUYECKasl MPOHUIIAEMOCTh

nopsl €y - 80, qudNeKTpUYecKasi POHUIAEMOCTh JIUITHIHOTO CIOS, Crc. = 2.
Omnpenennure BHENIHIO HAarpy3Ky, Py KOTOPOM MBIIIIA COBEPIIAET MAKCUMAIIBHYIO
paboTy MpH COKpAILCHHUH.

BeIpalieHa nonyssmnus 6akTepuii uncneHHoctbio 108, BHe3anHo nomynsuus HauuHaeT
TUOHYTh, IPUYEM B IEPBYI0 MUHYTY YHCIIO TOTMOMMX GakTepuii coctasuno 104,
Omnpenenure, 3a Kakoe BpeMst IOTMOHET BCsI MOTMYJISAIMS, €CIIM U3BECTHO, YTO CKOPOCTh
ru0eny NponopLUUOHAIbHA YUCICHHOCTH MOMYIIALIUY.

Hcnonw3ys popmyny bopha, onpenenure 3arparsl s3Hepruu. HeoOxoanmele s
MIPOHUKHOBEHUs | MOJIb MIOHOB B JIMIIUAHBIN ci10it MemOpanbl. Paguyc nona pasen 0.1
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HM, OUSJICKTPUYICCKAA NPOHUIIACMOCTb BOAbI EB - 81, AUDJICKTPUYICCKAs MPOHUITACMOCTh

JUIHUAHOTO CII0s, Eye. = 2.

10. ImeeT MecTO CylIeCTBOBAHUE JIBYX KJIIETOYHBIX MOMYIISLIUN B PeKUME XUIIHUK —
xeptBa. KakoBa Oyner nuHaMuKa pa3BUTHS MOMYJISIUI B YCIOBHUAX TECHOTHI U
KOHKYPEHIIUH BHYTPH KaXJI0H NOMyIsiiiun? MoKeT JIn BOBHUKHYTh KOJieOaTeIbHbIN
XapaKTep JIUHAMUKHA pa3BI/ITI/I$I HOHyJ_IﬂHI/If/'I HpI/I YCJIOBI/H/I, qTO 066 HOHyJI?IIII/II/I UMCHOT
OJINHAKOBBIC JUHAMHNYCCKHUC XapaKTepI/ICTI/IKI/I?

TecToBBIE 32JaHUA
Bapmuant 1

1. ®wuznueckuil cMbICI MOKA3aTENSA NPEIOMIIEHHUSI COCTOUT B TOM, YTO OH
1) Tloka3sIBaeT OTHOIICHUE CKOPOCTE CBETa B BAKyyMe U B JAHHOU cpelie
2) PaBeH OTHOIICHUIO yIJia MAJCHUS JIyda K yrily IPeToOMIICHUS
3) PaBeH OTHOIICHUIO CHHYCA yIiia MaJCHHs JIyda K CHHYCY YIJia IPEeIOMIICHUS
4) PaBeH OTHOIICHUIO CHHYCA yriia MaJCHUs Jyda K CHHYCY YIJla OTPayKCHHUS
2. OnTHyeckas TNIOTHOCTh BEIIECTBA PACCYUTHIBACTCS IO (hopMyIie

)l

2) I=1,-1
3) D=¢-c-l
4) n=n,+Ac

3. B ocHoBe MeToaa TOHKOCIOMHON XpoMaTorpaduu JEKUT SIBICHUE
1) Tlormomenus cBeta XpoMO()OPHBIMU TPYIIIUPOBKAMH
2) AncopOriuu Ha TBEpAOM COpOCHTE
3) Pedpakuum ceeta
4) Tlonsipu3zaruu cBETa

4. B cocTaB KIETOYHOI MeMOpaHbl He BXOASAT
1) Genku 3) yraeBosl
2) JIATINAJTBI 4) ankaHbl

5. [TaccuBHBINM TpaHCTIOPT BEIIECTBA Yepe3 MeMOpaHy

1) 3T0 mepeMeleHre 10 FPAAUCHTY KOHIIEHTPAIIUH
2) CBsI3aH C 3aTpaTaMy SHEPTHH
3) IPOKMCXOUT POTHUB TPAJUCHTA KOHIICHTPALIUU
4) ) IPOUCXOUT MPOTUB IPATUCHTA TIOTEHIIMAA

6. JKecTtkocTh OMOJOrMYECKON TKAHU — 3TO CIOCOOHOCTH
1) TIpoTHBOAEHCTBOBATH BHEIIHEH HAIPY3KE
2) Bo0300HOBIIATH pa3Mepbl MOCIE CHATHS HATPY3KH
3) XpaHHUTh U3MEHUBIIUECS pa3MephI TIOCIE CHATHS HAIPY3KU
4) W3MeHsTh pa3Mmep Mo AeHCTBUEM HArpy3KH

7. U3 npuBeIEHHBIX CYXKJICHHM:
A) B HOpMaJILHOM COCTOSIHUU opranusme uucio PeitHosnbca kposu Re< 2300;
b) B HOpManbHOM COCTOSTHMM OpraHu3Me T€UeHHEe KPOBH IO cOCyaaM TypOyIeHTHOe
1) Bepusbl 00a 3)BepHo TOJIBKO a
2) Hesepubl 00a 4) BepHo TOJIBKO O

8. W3 mepeuncrieHHbIX TKaHEelH Hanboiee MPOYHOH SBISETCS
1) CBs3kH cycTaBOB
2) Koxa
3) HentuH 3y6a
4) Dwmainsb 3yba
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9. Bsrunciure AH%g,(NH3), ncxoas us peaxrmu 2NHs + 2,5 Oz = Nz = 3H20(x)

AHpeaKunn =-766 KIDK/MOHBAHOoGp(HZO ){() = '285,8 KI[)K/MOJIB.
-46,5

10. IloTeHnman moxkost HEpBa KOHEYHOCTH Kpaba cocrasiseT -104 MB. Uemy paBHa
KOHIICHTpAIMsl HOHOB KaJIHsl CHApY>KU HEepBa, €CIIM BHYTpH oHa cocTaisieT 140 Mmoirn/n?
(temmeparypa 20°C). 2,5
11.Ecnu rpaiueHT KOHIICHTpAIK OyaeT OoJible TpajueHTa noTeHuana qudgy3us BerecTsa
gepe3 MeMOpaHy
1) He mpoucxoauT
2) HampaBJIeHa B CTOPOHY MEHbIIIEH KOHIIEHTpAIK BEleCTBa
3) HampaBJieHa B CTOPOHY OOJIBIIIETO MOTEHIIHAa
4) B 000uX HaIpaBJICHUAX UJIET C OJJUHAKOBOW CKOPOCTHIO.
12. Tlocne MpoX0oXKISHHS ITy4YKa CBETa Yepe3 BBHIMTYKITYIO JHMH3Y IOJTyqaeTcst n300pakeHne
1) neificTBUTENBHOE MTEPEBEPHYTOE
2) nefiCTBUTEIbHOE PSIMOE
3) MHHMOE TIpsIMOE.
13. O6neruennas nuddy3us BemeCTB yepe3 KICTOUHYI0 MEMOpaHy,B OTJIMYUE OT OOBITHON
1) cnenuduuna
2) UJIeT C MO CKOPOCTHIO
3) MPOUCXOIUT TIO TPAAUCHTY KOHIIEHTPAIUN
4) He o0namaeT HACHIIICHUEM

14.B rna3y yenoBeKka UMEIOTCS TTPEIOMIISIONINE CPEIBI
1) poroBuria u mepeaHssS Kamepa
2) XpYCTaJIMK U CTEKJIOBHUIHOE TEJIO
3) BCe Ha3BaHHbBIC TIEMCHTHI.
15. B nuckoBoit MeMOpaHe TallOUKH O/ ICHCTBUEM CBETA MPOUCXOIUT
1) yMeHbIIICHHE TPOHUIIAEMOCTH TSI HOHOB HATPHUS
2) maccuBHas Au¢Gy3us HOHOB HATPHUS B IIUTOILIIA3MY
3) yMEHbIIIEHHE TPOHUIIAEMOCTH JIJIsl IOHOB KIS

Bapuanr 2
1. OmnTtuyecku OoJiee IUIOTHOM SIBISIETCS Cpeaa, Y KOTOPoi 0ojiee BEICOKOE 3HAYCHHE
1) MytHocTH 3) yriia moBopoTa MIIOCKOCTH TOJIIPU30BAHHOTO CBETA

2) mokaszatens npenomiieHus  4) koshuIMenTa pacnpeaeaeHus
2. TlornomenuemM cBeTa Ha3bIBACTCA
1) OcnabneHrne MHTCHCUBHOCTH TIPH MPOXOXKACHUH Y€Pe3 BEIIECTBO
2) OTKIIOHEHHE CBETOBOTO ITyYKa OT NPSMOJHHEIHOTO pacpOCTpaHEHHUS
3) IlpenomieHue CBETOBOTO Jyya
4) OrtpaxkeHHe CBETOBOTO Jyda
3. Bribepute HeBepHOe yTBEp)KICHHE O XpoMaTorpaguu
1) Dro — AMHAMHYECKHI METOJ| pa3/Ie/ICHUs U aHAIII3a CMECH BELIECTB,
2) Mertox OCHOBaH Ha pacpeIeICHUH HCCIIeyeMOro BEIleCTBAa MEKy AByMs (pazamu -
HEMOABWKHOM U MOIBIKHOM (DIIFOCHT)
3) HeoxkpamieHHble coeIMHEHHS HETb3s1 OOHAPYKHUTH C TOMOIIBIO XpoMaTorpaduu
4) Beibop pactBopuTens — noaBmwkHO (a3sl (I1D) - 3aBuCHT OT pUpOaBI cOpOEHTA U
CBOMCTB aHAJTM3UPYEMBIX COCTUHEHHH.
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4. CornacHo XUAKO-MO3aUYHON CTPYKTYpE KJIETOYHOW MEMOpaHBbI
1) B numnuaHO# OCHOBE HaXOAATCs 0OJIee WM MEHEE MOTPY)KEHHBIC OCTIKU
2) ®usuyeckoe cocTosiHUE (HOCHOIUITUIHOTO CIOST HE 3aBUCHT OT TEMIIEPATYPHI
3) Bce Oenku MeMOpaHbl UICHTUYHBI
4) Mosekynsl (HochOIUITUIOB HETIOABHKHBI

5. Juddys3us gepes MmeMOpaHy HE IPOUCXOIUT, €CITU
1) T'paaueHT KOHIEHTPALMHU PABEH HYJIIO, @ TPAAUCHT MOTSHIIMAIA —HET
2) I'pagveHT MoTEeHIMAaNa PaBeH HYJIIO, a TPAJUCHT KOHIICHTPAI[MA —HET
3) O6a rpaaueHTa paBHbI HYITIO
4) T'pamveHTHl UMEIOT pa3HbIC 3HAKU

6. DnacTUYHOCTH OMOJIOTHYECKON TKAHH — 3TO CIOCOOHOCTh
1) TIpoTHBOAEHCTBOBATh BHEIIHEH HArpy3Ke
2) Bo0300HOBIIATH pa3Mepbl MOCIE CHATUS HATPY3KU
3) XpaHHUTh U3MEHUBIIUECS Pa3MepBI TIOCIIE CHATHS HATPY3KU
4) H3MmeHsTh pa3Mmep Mo JICHCTBUEM HATPY3KU

7. VI3 nmpuBeIEeHHBIX CYXIECHUN:
A) KoappuumeHT BI3KOCTH HbIOTOHOBCKUX KUAKOCTEH 3aBUCHUT TOJIBKO OT MPUPO,IBI
KHUJIKOCTH U TEMIIEPATypPbl, HECHBIOTOHOBCKUX — €II€ U OT YCIIOBHH TEUCHUS;
b) KpoBb — HEeHBIOTOHOBCKAS! )KUJKOCTh
1) Bepusbl 00a 3) BepHo TobKO a
2) Hesepusbl 00a 4) BepHO TOJIBKO 0.

8. Ympyrocts KoCcTH

1) onpenensercs conep:kaHueM B HEll KoJutareHa
2) BIOJb TIPOJIOJIBHOM OCH B 2 pasa BBIIIE, YEM B MOMEPEIYHOM HAMPABICHUN
3) MeHblIIe, YeM CONPOTUBIIEHUE CIBUTY
4) He 3aBUCHT OT HANPABJIICHUS | BUAA IeopMaInu.

9. Paccuuraiite TerioBoi 3pdeKxT peakun 3C2H2 = CeHs (nap), €CTT NU3BECTHO
AHO%p(CeHs) = -3268 xJlx/Momb, AH%:op(C2H2) = -1301 xJ[k/MOTB
-636,8

10. Ob6neruyennas nuddy3us BEIIECTB Yepe3 KICTOUYHYI0 MEMOpaHy,B OTJIMYHE OT OOBIYHOM

1) cnenuduuna

2) UJIET C MaJIOH CKOPOCTHIO

3) IPOMCXOUT IO TPAJUCHTY KOHIICHTPAIHH

4) He o0namaeT HACKHIIICHHEM

11. KoHIieHTpalusi HOHOB KaJlKsl Ha BHYTPEHHEH CTOPOHE KJIETOYHONH MEeMOpaHbl akcoHa
KaJbMmapa COCTaBIsIeT 2,5 MMOJIb/11. OnpeaeuTe KOHIICHTPALUIO ATUX NOHOB Ha BHEIITHEH
CTOpPOHE MeMOpaHbI (B CiTydae ITACCUBHOTO TPAHCIIOPTA), €CIIM MOTCHITUAI TIOKOSI Ha MeMOpaHe
cocrasiser -104mB (140 MMob/i1)

12. CBeTOUYyBCTBUTEIBHBIC AIIEMEHTHI 3pUTEIBHOTO aHATTM3aTOPa HAXOATCS

1) B crenom naTHE

2) B CTEKJIOBHJIHOM TeJe

3) Ha ceTuaTke

13. ®otoxumuueckas peakiius, JIeKaias B OCHOBE 3pUTEIbHON PEeleNnIUu -3TO
1) oGpazoBaHme KOMIUIEKCA POIOTICHHA

2) u3oMepu3alus UC-PeTHHAIIS

3) obpa3oBaHue HOAONICUHA

14. PetienTopHBIN MOTEHIIUAT MPU (HOTOPELICTIIIUHN CBSI3aH C
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1) nenonsipuzanneir MeMOpaHsbl
2) TUneproJisipu3aeli MeMOpaHsbI
3) HOCTOSIHCTBOM HOJISIPU3ALIH MEMOpaHHI.
15. Jlns aHanu3a KOHIIGHTPALMK BELIECTBA B MHTEHCUBHO OKPALICHHBIX M MyTHBIX pacTBOpax
UCTIOJNIB3YIOT METO/]
1) MOTEHIIMOMETPUYECKOTO TUTPOBAHUSI
2) TUTPUMETPUU
3) JIOMHHECIICHTHOTO aHaIn3a
4) nonsipumeTpun
Bapuanr 3
1. B oCHOBe 9H/IOCKOIINH JISKUT SIBIICHUE
1) PaccesHus cBeta
2) TlornorieHus cBeTa
3) BHyTpeHHEro oTpakeHusl CBeTa
4) TIpsMOJMHEHHOTO MPOXOXKICHHS CBETA Yepe3 BEIECTBO
2. CrekTpoM NOTJIONIEHHS BEIECTBA HAa3bIBACTCS 3aBHCUMOCTh
1) Tloka3zarens mpenoOMIICHHUS OT KOHIIEHTPAIMU PACTBOPSHHOTO BEI[ECTBA
2) OnTu4ecKko MIIOTHOCTH OT UTMHBI BOJIHBI MAIAFOIIETO CBETa
3) Onrtuveckoii MIIOTHOCTH OT KOHIICHTPAI[MH PACTBOPEHHOTO BEIIECTBA
4) BS3KOCTH OT KOHIICHTPAIIMU PACTBOPEHHOTO BEIIECTBA
3. Bmepsrle MeTon xpoMarorpaduu paszpadoTal
1) Iiser M.C. 3) dx Jlenapna
2) k. Tungans 4) C Cunrep
4. U3 npuBeIeHHBIX XapaKTEPUCTHK KJIETOYHOH MEMOpaHbI He BepHa
1) Oo6namaet BHICOKOI MPOYHOCTHIO HA PAa3PhIB
2) DIEKTPOHU30JIATOP
3) Ouenb rudKas
4) He cnocoOHa MepeHOCHTH BEIIECTBA
5. Cumnopr- 3710...
1) TpaHCTIOPT OAHOTO BEIIECTBA B OTHOM  3) MEepeMEIIeHHE IBYX BEIIECTB B Pa3HBIX

HaIpaBJICHUU B 3aBUCUMOCTH OT HAIpPAaBIICHUSAX Yepe3 OJMH MEPEHOCUUK
rpagueHTa
2) TPaHCIOPT JIBYX BEIIECTB B OJTHOM 4) HMYero U3 BBILIEIEPEUUCICHHOTO

HaIpPaBJICHUU Yepe3 OJMUH NEPEHOCYHK
6. IlnacTH4HOCTH OMOJIOTUYECKOM TKaHU — ATO CIIOCOOHOCTH

1) TIpoTHBOAEHCTBOBATH BHEIIHEH HAIPY3KE

2) Bo0300HOBIIATH pa3Mepbl MOCIE CHATHS HATPY3KH

3) XpaHHUTh U3MEHUBIIUECS pPa3MePhI TIOCIE CHATHS HAIPY3KU

4) H3MmeHsTh pa3Mmep Mo ACHCTBUEM HATrPY3KH
7. 1y MBIIIICYHOW TKAHU He BEPHO TO, YTO OHA

1) MexaHuyeckne CBOMCTBA MMO00HBI MTOJUMEpPaM

2) DbbeKTHBHOCTL pabOTHI MBIIIIIBI OMPEAEIISIETCS KaK OTHOIIEHUE COBEPIIIEHHON

paboTHI K 3aTpadyeHHON SHEPTHH

3) T'maaxue MBIIIIBI He CIIOCOOHBI PaCTSITUBATHCS

4) CkeneTHas MBIIIIA HE MOYKET Pa3BUBATH CHIY 10 | TOHHBI.
8. Bs3koCTh KpOBU

1) Tewm BblIilie, YeM Me/JICHHEE OHA TeYET

2) bBonble, yem y 3TaHOINIA

3) He 3aBucut ot Temneparypsl

4) OauHaKoBa BJOJIb BCEIO KPOBSHOTO pycia.
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9. OnTHYEeCKH aKTUBHBIMU SIBIISIFOTCS BCE BCIICCTBA pdaa
1) xnopun Hatpus, caxapo3a, alaHuH

2) s061049Hast KMCIIO0TA, TJIF0K03a, KBapIl

3) KMHOBaph, CKUMHIAP, OCH30T

4) HUKOTUH, PpyKTO3a, CyJIemMa.

10. PaccuuTaiite TeroBoi 3pexT peakuuu C2oHs+ Hz = C2Hé (nap), €CTI U3BECTHO
-137,8

11. KakoBa KOHIIEHTpaI1s BEIIECTBA B paCTBOPE, €CIIM MHTEHCUBHOCTh CBETA, IPOLIE/LIETO Yepe3
Hero, ymeHnbmmiach B 10 pa3. MomnspHblid KO3(Q(QHUIUEHT MOTJIONICHUS BEUIECTBA MpPU TaHHOU
JUTHHE BOJHBL, paseH 500 1-(Monb-cMm) 1. Tommuna kioBeTsl ¢ pacTBopoM — 2 M. (0,001 Mos/m)
12. Ecnu rpailueHT KOHIIEHTpaIuu OyAeT 0oJIbIle rpaiieHTa moTeHImana udQysus BemecTna
yepe3 MeMOpaHy

1) He mpoucxoauT

2) HampaBJIeHa B CTOPOHY MEHbIIEH KOHIIEHTpAIK BElecTBa

3) HampaBJieHa B CTOPOHY OOJIBIIETO MOTEHIIMANa

4) B 000uX HaIPaBJICHUAX UJIET C OJMHAKOBOW CKOPOCTHIO.

13. B muckoBo# MeMOpaHe MaJOYKH 0T JCUCTBUEM CBETA IPOUCXOTUT

1) ymeHbIIeHHE TPOHULIAEMOCTH ISl HOHOB HATPHS

2) naccuBHas U Gy3uss HOHOB HATPHS B IIUTOTLIA3MY

3) yMeHbIIIEHHE TPOHUIIAEMOCTH JIJIsl HIOHOB KIS

14. B xoJie 3puTeabHOM pelenini paHHUA PEIENTOPHBIN OTSHIIMA BOSHUKAET OJ1aroaaps

1) mu3MeHeHus TPOHUIIAEMOCTH JUCKOBON MEMOpPaHbI JIsl HATPHUS

2) KOH(OPMAIMOHHBIM MEPECTPONKAM MOJIEKYJIbI POJIOTICMHA

3) pasphIBa CBSI3U PETHHAJIS C OTICHHOM

15. HeBepHBbIM SIBIISIETCS CYXACHUE, YTO MPOIIECC BOCCTAHOBJICHHUS POJOTICHHA OCYILECTBISETCS
1) ToNBKO Ha CBETY

2) Ha CBETY M B TEMHOTE

3) mox nelicTBUeM epMEHTA PETUHAIIb-U30MEPa3bl.

Bapuanr 4

1.ITokazaTenb NPETOMIICHUS! paCTBOPA 3aBUCHT OT

1) KoHIeHTpaluy pacTBOPESHHOTO BEIECTBA
2) OO6bemMa pacTBOpa
3) Hanuuus HeOAHOPOAHOCTEI! B pacTBOpE
4) Pa3mepa yacTHIl B pacTBOpe

2. Ilo aHanu3y CEKTPOB MOTJIOMICHHS BEIIECTBA HEJIb3S OIPE/ICIUTh
1) KoHueHTpalys BEIIECTBa B PACTBOPE
2) XUMHUYECKHI COCTaB BEIIECTBA
3) CrpoeHue BelecTBa
4) JluHaMHKy pocTa MOMYJSIHA MUKPOOPraHU3MOB

3. Ilpu ToHKOCIOIHOM XpoMaTorpagpOBaHUN PACTBOPUTEIND (DIFOSHT)
1) nBmXeTCs CBEpXy BHHU3
2) HEmoJBHKEH
3) ¢ pa3HO# CKOPOCTHIO MEPEHOCUT KOMIIOHEHTHI CMECH, YTO MPUBOJIUT K UX

pa3aeneHuIo

4) BbIOMpaeTCs MPOU3BOIIBHO.

4. Matpuiy KJIeTOYHOM MeMOpaHbl COCTABIISAET
1) Crnoii TIMKOTIPOTEHHOB
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2) ®ochonmunumHbIil OHCIOi
3) Croii TIIHKOJIHITAI0B
4) Cnoii 6enkoB

5. AMUHOKHCIIOTHI IEPEMEIAIOTCS Yepe3 MeMOpaHy 10 MEXaHU3MY
1) Auddysun
2) AKTHBHOTO TpaHCHOPTA Yepe3 KUOHHBIC HACOCHI»
3) BTOpHYHO-aKTUBHOTO TPAHCIIOPTHA
4) OGueruenHoi aupy3un ¢ TOMOIIBIO TIEPEHOCUYUKOB

6. Ynpyroctb OHONOTHYECKOH TKAaHU — 3TO CIIOCOOHOCTH
1) TIpoTuBOAEHCTBOBATH BHEIIHEH HArpy3Ke
2) Bo0300HOBIIATH pa3Mepbl MOCIE CHATUS HATPY3KU
3) XpaHHUTh U3MEHUBIIUECS Pa3MeEPBI TOCIIE CHATHS HATPY3KU
4) H3MmeHsTh pa3Mmep Mo ACHCTBUEM HArpy3KH

7. Jlyisg xoJimareHa KokKu Han0oJiee XapakTEpPHO CBOMCTBO
1) TIpo4HOCTH Ha pa3phiB
2) DnacTUYHOCTH
3) VYupyrocts
4) Teky4ecTs.

8. OObeMHast CKOPOCTh TEYCHHUST KPOBU
1) DTo myTh, MPOXOIUMBII YaCTHIIAMH KPOBH B €IMHUILY BPEMEHH
2) Mensiercsi B 3aBUCUMOCTH OT CEUYEHHSI COCYIOB
3) 3aBHCHT OT BA3KOCTH
4) Huxak He CBsI3aHa C JIMHEHHOW CKOPOCTHIO TCUCHUSI.

9. ITaccuBHBIN TPAHCIIOPT BEIIECTB Yepe3 MeMOpaHy OCYIIECTBIISACTCS
a) C 3aTpaToi SHEPTUU
0) 1Mo TpagueHTy KOHIICHTPAINH

B) 110 TPAJMEHTY MOTEHITHAa
B) IO IPaJJMeHTaM KOHLIEHTPALMU U MOTEHIMala

10. PaccuuTaiite TerioBoii 3pdexT peakuun B.Os + 3Mg = 2B + 3MgO,, ecnu u3BecTHO
AH%g,(MgO) = -611 kJIx/Mons, AH%gp(B203) = -1406 kJx/Momb
-427,4

11. YeMy paBeH NOTEHLIMAJ TOKOS aKCOHA HEPBAa KOHEYHOCTHU Kpaba, eciii KOHIEHTpaIus
KaTHOHOB HATPUs CHapyu MeMOpaHbl 120 MMOJIB/11, @ BHYTpH - 92 MMOJIB/JT ( yYUTBIBasK TOJIBKO
naccuBHbIi tepenoc)? Temmepatypa 27°C. (66 MB)

12. CBeTO4yBCTBUTEIILHOCTh MAJIOUEK TI0 CPABHEHHIO C KOJIOOYKAMH
1) BblIIe
2) HIDKE
3) onuHaKOBast
13. ®doToxuMHUecKas peakiius, JeKalas B OCHOBE 3PUTEIbLHON PEICIIUU -3TO
1) oGpa3oBaHKe KOMIUIEKCA POIOTICHHA
2) nzomMepu3aIys Muc-peTuHas
3) obpa3oBaHue HOAONICHHA
14. PenienTopHBIN MOTEHIIUAT MPU (HOTOPELICTIIIUU CBSI3aH C
1) nenonspu3zainueit MeMOpaHbI
2) rHIeprospUu3alueii MeMOpaHb
3) MOCTOSTHCTBOM MOJIIPU3ALIUN MEMOPaHHI.
15. OcobGeHnHOCTH (PEepMEHTOB MEPEUUCIICHBI B PAAY
1) BeICOKas CIEM(PUIHOCTH, AKTUBHOCTh, HE YyBCTBUTEIBHBI K TEMIIEpaType
2) BBICOKAsi aKTUBHOCTh, CIIEIIM(PHUUHOCTD , 9yBCTBUTENBHOCTH K pH 1 Temmepatype
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3) AEHCTBYIOT B MJIBIX KOHLEHTPAIMAX, [TPH BEICOKMX TEMIIEpaTypax.
Bapuanr 5

1. C nomomsto pehpakTroMeTpa MOKHO U3MEPHUTD:
1) mI0THOCTH 3) mokasaTesb MPeJIOMIICHHS

2) BSI3KOCTh 4) remneparypy

2. B cooTBeTCTBUU ¢ KAKUM 3aKOHOM BO3MOKEH PacuCT KOHICHTpAlIX BEUICCTBA B

crniekrpodoToMeTpun’?
1) I'ecca 3) 1 3aKOH TepMOJUHAMUKHI
2) Byrepa-Jlambepra-bepa 4) 2 3aKOH TePMOIMHAMUKHU

3. Tlpu momomu xpoMaTorpadu BOZMOKHO:

1) onpenenuTs CTpOEHHUE BEILECTBA 3) pa3enuTh BemecTBa
2) ompeneNnuTh T0Ka3aTeNb MpeJoMIeHUsT  4) ONPeIeNTuTh CTPYKTYPY BEIIeCTBa

4. K ¢dyHKIMAM KIETOYHOW MeMOpaHbl He OTHOCHTCS:

1) MexaHuueckas 3) nuTaTenpHas
2) GaprepHas 4) peuentopHas

5. AKTHBHBIN TPAHCIIOPT

1) mpoTekaeT ¢ 3aTpaToii SHEPTUU 3) nmoapazaensercs Ha uddy3uro 1 ocMoc
2) mpoTeKaeT Mo TPaJIMEHTY KOHIEHTpa  4) OCyIIECTBISETCS P MTOMOIIN
PEIenTopoB

6. BsiskocTh OHOIOrHYECKOi TKAaHU — 3TO CLIOCOOHOCTD
1) paspymarbcst 6€3 00pa3oBaHUs OCTATOYHBIX JePopMarimii
2) NPOTUBOCTOATH MEPEMEIEHHUIO CII0EB OTHOCUTEIBHO JAPYT Apyra
3) cioeB cpelibl epeMeniaThCsi OTHOCUTENBHO OPYT Jpyra
4) XpaHUTh U3MEHUBIIUECS pa3MepPhI MOCIIE CHATHUS Harpy3KU.
7. MuHepanpHO€ BELIECTBO KOCTHOM TKaHU OTBEUYaET 3a €€
1) amacTUYHOCTH
2) XpYIKOCTh
3) Yupyryto aedopmainio
4) TUIaCTUYHOCT.
8. [l myabCOBOM BOJIHBI BEPHO, YTO
1) ee aMIuTMTY1a 3aTyXaeT IO MEPE PACIPOCTPAHEHHsI BIOJIb COCY/Ia
2) ee CKOPOCTh HE 3aBUCHUT OT pajinyca MpOCBeTa cocyaa
3) ¢ BO3pacToM y 4eJoBeKa CKOPOCTh PACIIPOCTPAHEHHS HE MEHSAETCS
4) ee CKOPOCTh HE 3aBUCHT OT IJIOTHOCTH KPOBH.

9. Paccunraiite AH%g, (CaCz), ucxoas uz AH%g, (CaO) = -635 kJI/Mob,
AH%g,(CO) = -110,5 xJI/Momb 1 Ternosoro 3pdexra peakuun  CaO +3C = CaCz+ CO

AH = 460 kJ[>/M05b
-64.1
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10. KakoBa KOHIIEHTpAIHsI TIIOKO3BI B PACTBOPE, €CIIM U3MEPEHHBIN YroJl BpalleHUs TUIOCKOCTH
nosspusauu coctasiuser 5,8°, mmna nmonspumerpudeckoit Tpy6ku -20 cM, yronl yAembHOTo
BpallleHus TToKo3b pased +52,5°. (5,5 Mmob/m)
11. Ecnu rpaiueHT KOHIIEHTpau OyAeT 0oJiblie rpaueHTa moteHmana auddysus Bemecrsa
gepes MeMOpaHy

1) He mpoucxoauT

2) HampaBJIeHa B CTOPOHY MEHbIIEH KOHIIEHTpAIMK BEIeCTBa

3) HampaBJieHa B CTOPOHY OOJIBIIETO MOTEHIIMANA

') B 000X HaNpaBICHUIX HJET C OJMHAKOBOM CKOPOCTHIO.
12. KaTtanu3aTopbl XHMUYECKOW peaKknu

1) BBI3BIBAIOT HEOCYLIECTBUMBIE paHEe peaKuu

2) CHIDKAIOT PHEPTUIO0 aKTUBALIUU PEAKIIUU

3) oOpa3yroT HOBbIE MPOIYKTHI PEAKIINH

13. B rna3y 4enoBeka UMEIOTCS MPETOMIISIOIINAE CPEJIbI
1) poroBuna u nepenHss kamepa
2) XpYCTaJIMK W CTEKIOBUHOE TEJIO
3) BCe Ha3BaHHBIC DIIEMCHTHI.

14. B nuckoBoi MeMOpaHe MaJIOYKH MO/ IEHCTBUEM CBETA MPOUCXOTUT
1) yMeHbIIICHHE TIPOHHUIIAEMOCTH TSI HOHOB HATPHS
2) naccuBHas U dy3uss HOHOB HATPHS B IUTOTLIA3MY
3) yMeHbIIIEHHE TPOHUIIAEMOCTH JIJISl HOHOB KIS

15. B xojie 3puTeapHON pelenini paHHUN PEIENTOPHBIN MOTEHIINAI BO3HUKAET Onaromaps
1) u3MeHeHHs MPOHUIIAEMOCTH AUCKOBON MEMOpPAHBI JUTsl HATPHUS
2) KOH(pOPMAIMOHHBIM MEPECTPONKAM MOJIEKYJIbI POJIOTICHHA
3) pasphIBa CBSI3U PETHHAJISA C OTICHHOM

TeMbl 10KJI210B U Npe3eHTaAIlU

1. MeTo/1bl U3y4eHHs aKTUBHOTO TPAHCIIOPTA BEUIECTB Uepe3 KIECTOUHYI0 MeMOpaHy.
. DIIeKTpOoreHe3 B KJIeTKax.

. Mexanusm gopmupoBanust OKI" uenoseka.

B~ W

. CtpykTypa nonepeuHo0mnonocatoil Mplbl. MoJaenb CKOJIb3AIIUX HUTEH.

5. buoMexaHuKa MBIIIIEYHOTO COKpPAIIICHUS.

6. IlynbcoBast BoJHa.

7. DnextposHiedanorpadus - METO HCCIEAOBaHUS aKTUBHOCTH FOJIOBHOTO MO3Ta.
8. MareMaTtuueckre MOJIEIN POCTa YUCIEHHOCTH OMYIISIUH.

9. EcrecTBeHHbIH palMOaKTUBHBINA (HOH 3eMIIH.

10. DyeKTpOMarHuTHbIE U3IYYEHHUS B METULIUHE.

Tembl pedepaToB U HHAUBHAYAJIbHBIX HJIH IPYNNOBbIX IPOEKTOB

1. Paborawu MOIITHOCTH cepaua. AnnapaTypa HCKYCCTBCHHOT'O KpOBOO6paH_ICHI/I${.
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N

DNeKTpUYecKuil paspsia B Tazax. ASPOMOHBI U HUX JI€UeOHO-TIPOHIAKTHIECKOE

JNIEUCTBUE.

TemmoBoe nzmyuenue ten. OCHOBHI TepMoOTpadun.

@DoTOOHOIOTHUECKHE MTPOIIECCHI.

ITocTOSIHCTBO BHYTPEHHEN CPEABL U €r0 PEryJIsLusl.

MexaHu3Mbl MEKKIETOYHBIX B3aUMOICUCTBUM.

YenoBek 1 GU3NIECKUE TIOJISI OKPYKAIOIIETO MUPA.

CoOcTBeHHBIE (PU3HUECKHUE MOJIST YETOBEKA.

Wudopmanust 1 IPUHIHKIIEI PETYTUPOBAHUS B OMOJIOTHUECKUX CHCTEMAX.

0. buodwusnueckoe MoaenupoBanre. MoJENb «XUIIHUK — KEPTBAY.

1. AHoManbHBIE CBOMCTBA BOJbI

12. ConHevHOE M3TYYEHUE U €T0 BO3ACHCTBHIE HA OPTaHU3MEI.

13. Onruyeckas U 3JIEKTPOHHAS MHEKPOCKOITHSI.

14. BzanMoieiicTBHE CBETA C BEIECTBOM. bHOIIOMUHECIIEHITHSL.

15. Bo3spaelicTBUE HOHU3HPYIOMIETO U3JIYUYCHHS Ha YETIOBEKa.

16. Jlazepsl. JIazepHOE M3ITydeHUE U €TO IPUMEHECHHE.

17. SAnepusiit MarauTHBIN pezoHanc (AIMP) kak metoa GMOPHU3NUECKUX UCCIEA0OBAHUM.

18. Bbuosnepreruka. [Iporieccsl B MUTOXOHIPUSAX KIIETOK.

19. BectuOymnsipHBIii  ammapar dYeloBeKa Kak WHEpUWOHHas cuctema. (OcoOeHHOCTH
MOBEICHUS YeJIOBEKa MPH Meperpy3kax u B HEBECOMOCTH.

20. CoOcTBeHHBIC (DU3UIECKUE TIOJST YeTTOBEKa

R ©o~NO Ok Ww

Bomnpocsl k 3a4ety

1. 3navenne Onopu3MKKU TSI TOHUMAHUS CYIITHOCTH OMOJIOTHYECKUX MPOIIECCOB

2. Meronel  WCCICNOBaHWS  OPraHWMYECKMX W OWOJIOTMYECKM  aKTUBHBIX  BEIIECTB.
Pedpaxromerpus.

3. OnTuyeckne METONBI HMCCIIEOBAHUS OpPraHWUYecKUX BemecTB. CrekrpodoToMeTpusi.
Hedemomerpusi.

4. ®du3nveckue OCHOBHI MOJIIPUMETPHUH.

5. EIWHCTBO MPUHIMIIOB CTPYKTYPHI ¥ (PYHKIIMOHUPOBAHHS KHBBIX OPraHU3MOB.

6. duznyeckue mpoiecchl B MeMOpanax. OyHKIMu MeMOpaH.

CTpyKTypa ¥ MOJIEIIA MEMOpPaHHBI.

7. ®usnyeckue CBOMCTBa MEMOpaH: IPOYHOCTH,Ie(HYOPMHUPYEMOCTh, BA3KOCTh, JICKTPOEMKOCTb.

8. Busl TpaHcniopTa uepe3 MeMOpaHbI: TAaCCUBHBIN M aKTHBHBIM.

9. CnocoObl eopmanuu Tei: pacTsHKEeHHE, CKATHE, CIIBUT, U3rHO, KpydeHHE

10. Buael gedopmarimu. MexaHUYeCKHe CBOMCTBA OHMOJIOIMYECKHX TKAHEH M METOABI HX

HCCIIEIOBAHUS

11. KonebarenbHble IBMKEHUS TENA MPU X0Ib0E

12. MexaHHKa MBIIICYHBIX COKPALICHHUH.

13. Mexanunueckue KojaebaHus cepana.

14, ®dusuyeckue CBOWCTBA KUAKOCTU: BSI3KOCTh, MOBEPXHOCTHOE HATSDKEHHE, CMAuyMBaHUE U

HeCMayuBaHUE.

15. 3aKkOHOMEpPHOCTH TEYEHUS KUAKOCTH.

16. KanunnspHble SBJICHUS U UX POJIb B OMOJIOTMUECKUX MPOIIECCax.

17. Dnextpudeckas MPOBOAUMOCTH dJIEKTPOIUTOB.

18. dusuyeckne OCHOBBI MATHUTHBIX CBOMCTB TKaHei. OCHOBHBIE XapaKTEPUCTUKU MArHUTHO
nojist. [Toustue 0 OMOMarHeTU3Me.

19. XapakTepucTUKH 3ByKa: CKOpPOCTb, HHTEHCHBHOCTb, 3BYKOBOE JIaBJICHHE, BOJIHOBOE
COTPOTHBIIEHHE. XapaKTePUCTHKU CIYyXOBOTO OINYIICHUS: BBICOTa, TEMOpP, TPOMKOCTb.
3BYKOIPOBOIAIIAS U 3BYKOBOCIIPUHHUMAIOIIAS] YaCTH CIIyXOBOTO armapaTa. 3amuTa OT IIyma.
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20. T'eomerpuueckas ontuka. JIunsel. Jlyna u mukpockon. dusnyeckre 0CHOBBI 3pUTEIBHOTO
aHaIM3aTopAa.

21. Onruueckas cucTema riasa. [[eficTBue cBeTa Ha YeJIOBEKa.

22. OcCHOBHBIC MTOHATUS TEPMOJUHAMUKN OUOJIOTHYECKUX MIPOIIECCOB.

23. 0, 1 1 2 3aKOHBI TEPMOJUHAMUKHU.

24. 3axoH I'ecca u cieacTBUs U3 HETO.

25. ®usnyeckue MpoIECChl, MPOUCXOAANINE B TKAHIX OPraHM3Ma IO0JI BO3JCHCTBUEM TOKOB U
AJIEKTPOMArHUTHBIX MOJIEH.

26. [leiicTBM€ MAarHMTHOTO TOJS: TOCTOSIHHOTO, HWMIYJIBCHOTO, TapMOHHMYECKOTO Ha
Onosornyecknue 0ObEKTHI.

27. JleiicTBHE TIOCTOSIHHOTO JIEKTPUYECKOTO OIS HA OMOJIOTHYECKHE OOBEKTHI.

28. [leiictBue mnepeMeHHOTO HiekTpudeckoro mnons (YBY) na Owonorndyeckne OOBEKTHI.
JleiicTBue anexTpoMarauTHbIX BosiH (MBU)

29. PentrenoBckoe wm3nmydeHue. [Ipupoma pEHTTEHOBCKOTO H3JIyYeHHs, €ro  CIEKTp,
KOPOTKOBOJIHOBasi TpaHula. BinsHuE pPEHTI€HOBCKOIO U3Iy4YeHHs] Ha OHOJIOTHYECKHE
OOBEKTHI.

30. PagmoaktuBHOCTB. ECcTecTBEHHAs M ICKYCCTBEHHAS PaJIMOAKTHBHOCTD.

31. OcHOBHOH 3aKOH paJMOAKTHBHOTO pacmaga. buodusnyeckne OCHOBBI —JIEHCTBUS
MOHU3UPYIOIIETO U3Ty4EeHHUS.

5.Metoauyeckne MaTepuabl, onpeae/silomme Npoueaypbl OUEeHNBAHUS 3HAHUNA, YMeHMI,
HABBIKOB M (WJIM) ONBITA JAeATEJbHOCTH, XapaKTEePU3YIOIIMX 3Tanbl (opMHpoOBaHMS
KOMIIeTeHI M ii

HrtoroBas oneHka 3HAHUN CTYJEHTOB IO HM3y4aeMOW JucuMIUIMHE coctasisier 100
0aJIJIOB, KOTOPHIE KOHBEPTHPYETCS B «3aUTEHO» / «HE 3a4TeHO» (MTOroBas opmMa KOHTPOJIS —
3a4€T), MO CIEAYIONIECH CXeMe:

41 6aJuI0OB U BBIIIE «3a4TEHO)
40 6aJUI0B U HIDKE «HE 3aYTECHOY»

Texkymuii KOHTPOJIb OCBOEHHUS KOMIIETEHIUH OOy4yaeMbIM OIICHHBACTCS W3 CYMMBI
HaOpaHHBIX 0AJJIOB B COOTBETCTBUU C YPOBHEM C(POPMUPOBAHHOCTH KOMIIETEHLIMI: TOPOTOBBIM
WIKM  TOpoABUHYTHIM. [Ipm  3TOM  y4yMTHIBaeTCsS MOCEIIAeMOCTh CTYJACHTOM  JICKIIMIA,
1ab0paTOPHBIX/MIPAKTUYECKUX 3aHATUH, aKTUBHOCTh CTY/IEHTA Ha JIA0OPATOPHBIX/IPAKTHUECKUX
3aHSATUSIX, PE3YJbTAThl MPOMEKYTOUHBIX MUCHbMEHHBIX U YCTHBIX KOHTPOJBHBIX OMPOCOB, UTOTH
KOHTPOJIBHBIX paboT (TECTOB), ydyacTHE B HayyHOU pabote (Hampumep, HamucaHue pedeparos,
JOKJIAJOB | T.1II.). Ka)xapIif KOMIIOHEHT MMEET COOTBETCTBYIOLIUH yENbHBIN BeC B Oauiax.
Ilopocoswiii yposens (41-60 6annos):

- KOHTPOJIb TIoceteHuii — 18 6aios,

- ompoc U cobecenoBanmne — 4 6amioB

-TectupoBanue - 10 Gaisos

- pabouas TeTpaab (JabopaTopHbie paboThl) — 18 Gansos
- 3a4€T — 10 GanmoB.

IIpoosunymeuiii yposenw (61-100 6annos):

- pedepar — 15 Gannos,

- mpe3eHTaus - 5 0aioB

- moxiag— 10 6aiaos,

- 3auéT — 10 GaymoB.
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[Ipu mpoBeneHnM 3auéTa YYUTHIBACTCS IMOCEUIAEMOCTb CTYACHTOM JICKIIMOHHBIX 3aHITHH,
aKTUBHOCTh Ha JTAOOPATOPHBIX 3aHATHUSAX, BBIOJHEHHE CAMOCTOSATENBHOW paboThI, OTpaboTKa
IIPOIYIICHHBIX 3aHATUHI 110 YBAKUTEIBHON IIPUYUHE:

15-20 6amnoB — perynspHOe TOCEHICHHE 3aHSATHH, BHICOKAs aKTUBHOCTH HA JIAOOPATOPHBIX
3aHATHUSAX, COJCP)KAHWE W HU3JI0KEHHWE MaTepualia OTIMYAETCS JIOTHYHOCTBIO W CMBICIOBOM
3aBEpUICHHOCTBIO, CTYJICHT IOKa3al BJIaJICHUE MaTepralioM, YMEHUE YETKO, apIyMEHTHPOBAHO U
KOPPEKTHO OTBEYATh HA MOCTABJICHHBIC BONIPOCHI, OTCTAMBATH COOCTBEHHYIO TOUKY 3PCHHSL.

10-15 OGammoB — cHCTEMaTHYECKOE IIOCEUICHHWE 3aHATHH, ydacTHe Ha JabopaTOpHBIX
3aHATUSAX, €AWHUYHBIC MPOMYCKM MO YBAXHUTEIHHOW NPUYMHE W MX OTpPabOTKa, M3JI0KEHUE
MaTepualla HOCUT MPEUMYIIECTBEHHO OIMUCATEIbHBIN XapaKTep, CTYIACHT IOKa3all JTOCTaTOYHO
YBEPEHHOE BJIaJICHUE MAaTEPUAJIOM, OJTHAKO HEJOCTATOUHOE YMEHUE YETKO, apryMEHTHPOBAHO U
KOPPEKTHO OTBEYAThH HA MOCTABJICHHBIC BOTIPOCHI M OTCTaWBATh COOCTBEHHYIO TOUKY 3PCHUSI.

5-10 Gannma — HEperyisipHOE TMOCEIIEHUE 3aHATHH, HU3Kas aKTUBHOCTh Ha JIA0OPATOPHBIX
3aHATUSIX, CTYIEHT IOKa3al HEYBEPEHHOE BIIJICHHE MarepuajloM, HEYMEHHE OTCTauBaTh
COOCTBEHHYIO MTO3UIIMIO U OTBEYATH HA BOTIPOCHI.

0-5 Ganna — peryisipHbIe TPOITYCKH 3aHSATHH W OTCYTCTBHE aKTUBHOCTH PabOTHI, CTYACHT
M0Ka3ajl He3HaHUE MaTepHalia Mo COJIEPKaHUIO JUCIIUIIIIUHBI.

IlIkajia oleHUBaHUSA ONPOCA

IToka3zarenn Bann

OTBET MOJHBIN U COAECPKATEIbHBIN, COOTBETCTBYET TEME; 4
CTYIEHT YMEET apryMEHTUPOBAHO OTCTANBATH CBOIO TOUKY
3pEeHUs, JEMOHCTPUPYET 3HAHUE TEPMHUHOJIOTUN JUCIHUILINHBI

OTBeT B IIEJIOM COOTBETCTBYET TeME (HE OTPaKECHBI HEKOTOPHIE 2-3
aCIIeKTHI); CTYACHT YMEET OTCTauBaTh CBOIO TOUKY (XOTS
apryMeHTalus He BCeria Ha JIOJDKHOM YPOBHE); IEMOHCTPUPYET
yJIOBJICTBOPUTEIHLHOE 3HAHHE TEPMHUHOJIOTUHN TUCIUTLITHHBI

OTBeT HEMOJHBIN KaK 10 00BEMY, TaK H 1o coaepxkanuto (xots u | 0-1
COOTBETCTBYET TEME); apryMEHTAIIUS HE Ha COOTBETCTBYIOIIEM
YPOBHE, HEKOTOPBIC TPOOJIEMBI ¢ yIOTPEOICHUEM
TEPMUHOJIOTHH JTUCIUTUINHBI

MaxkcuMalibHOE KOJIM4eCTBO 0ayuioB — 4.

IlIkaja oeHMBaHUSA BHINOJHEHUSA J1a00pPATOPHOI padoThl (padoyas TeTpaib)
Kpurepnu onennBanus 0asuIb
PaGoTa BBITIOJTHEHA TIOJTHOCTBIO 110 TUIAHY U ClICJIaHbI IPABHIIBHBIC
BBIBO/IBI;
PaboTa BBITIOJTHEHA IPABUIIBHO HE MEHEE, YeM Ha MOJIOBUHY WU
JIOTTYIICHA CYIIECTBEHHAS OINOKA
PaGoTa He BhINOIHEHA 0
MaxkcumanbHOe KoandecTBo OamnoB — 18 (mo 3 Gamna 3a padory).

Ikaja oneHUBaHHUA JOKJIAda

IToxa3aTens bann
Jlokiia COOTBETCTBYET 3asBICHHON TEMe, BBITIOIHEH C npuBieueHuemM | 7-10
JIOCTaTOYHOTO KOJINYECTBA HAYYHBIX U MPAKTUYECKUX HCTOYHUKOB 10
TE€ME, CTYJICHT B COCTOSIHUHM OTBETUTH HA BOIPOCHI IO TEME JTOKJIAJIA.
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JlokJiaz B LIEJIOM COOTBETCTBYET 3asIBJICHHOM TEME, BBIIIOJHEH C 4-6
MMPHUBJICYCHHUCM HCCKOJIBKUX HAYYHBIX U NIPAKTUICCKUX NCTOYHUKOB I10
TEMC,CTYACHT B COCTOSAHUH OTBCTUTH HA 4aCTh BOIIPOCOB 110 TEMC
JIOKJIaJa.

JlokJ1a1 He COBCEM COOTBETCTBYET 3asBJICHHOW TEME, BBIIIOJHEH C 1-3
HCIIOJIL30BaHUEM TOJILKO 1 min 2 HCTOYHHKOB, CTYACHT OOITYCKACT
OHII/I6KI/I IIpH U3JIOKCHUU MaTepuajia, HC B COCTOAHNU OTBETUTH HA
BOIIPOCHI 10 TEME JOKJIAJA.

MakcumaipHO€e KoJtnuecTBo 6amioB — 10
IlIkajia oueHuBaHus pedepara

Tlokazarennp basuiel

CopnepkaHue COOTBETCTBYIOT IIOCTaBJICHHBIM LIEIM W 33a/1a4aM, U3JIOKEHHE
Marepuanga OTJIMYAETCS JIOTUYHOCTBIO M CMBICIOBOM 3aBEPIIEHHOCTHIO,
CTYJEHT I0Ka3ajl BIAJCHUE MaTEpHaloM, YMEHHE YETKO, ApTyMEHTHUPOBAHO U 10-15
KOPPEKTHO OTBEYaTh HA MOCTaBJIEHHBIE BOIPOCHI, OTCTaUBaTb COOCTBEHHYIO
TOYKY 3pEHHUS

CopnepkaHue HEAOCTATOYHO IMOJHO COOTBETCTBYET IOCTABJICHHBIM LIETH U
3aJjayaM HCCIIeIOBaHUs, paboTa BBINOJHEHA HA HEJIOCTaTOYHO IIMPOKON
HMCTOYHUKOBON ©0a3e M HE Y4YUTHIBAET HOBEHIIME JIOCTHXKEHHUS HayKH,
W3JI0KEHNE MaTepHhajla HOCHT IPEUMYLIECTBEHHO OINMCATENbHBIA XapakTep, 6-9
CTYICHT IIOKa3aJl JOCTATOYHO YBEPEHHOE BIAJECHUE MATEPHAIOM, OJIHAKO
HEJJOCTATOYHOE YMEHHME YETKO, ApIyMEHTHPOBAHO W KOPPEKTHO OTBEYaTh Ha
MTOCTABJIEHHBIE BOITPOCHI K OTCTaUBaTh COOCTBEHHYIO TOUKY 3PEHHS

Conepxkanre HE OTpakaeT O0COOCHHOCTH MPOOJIEMATHKHA HW30paHHOW TEMBI;
coliepKaHue pabOThl HE TIOJHOCTBIO COOTBETCTBYET ITOCTABICHHBIM 3ajadam,
MCTOYHHUKOBasi 0asza sIBJIsIETCS (parMEHTApHOW W HE TO3BOJISIET KayeCTBEHHO
[PEIINTH BCE MOCTaBJICHHBIC B paboTe 3a1a4yu, paboTa HE YUYUTHIBACT HOBEHINNE 3-5
TOCTIDKEHUSI HCTOPUOTpAdUH TEMBI, CTYIEHT IMOKa3aJl HEYBEPEHHOE BIIAJICHUE
MaTepHallOM, HEyMEHHE OTCTaMBaTh COOCTBEHHYIO MO3HWIMIO M OTBEYATh HA
BOTIPOCHI

PaGota He MMeeT JIOTUYHOW CTPYKTYpHI, COAEpKaHUe padOThl B OCHOBHOM
HE COOTBETCTBYET TeMe, HCTOYHHKOBas 0a3a HCCIeNOBaHUS SIBISETCS

HEJOCTATOYHOM Il pelIeHUs IOCTaBIEHHBIX 3ajady, CTYICHT M[oKa3al 0-2
HEyBEpEHHOE BJIaJICHIE MaTepHalioM, HeyMeHue (HOpPMYIUPOBATH COOCTBEHHYIO
MIO3UIIHIO.

MaxkcumalibHO€E KOJIM4ecTBO 0ayuioB — 15

HIkana oneHNBaHMS NIPE3EeHTANIUA

IToxa3zarTenn Banasl

Hpe,[[CTaBJ'ISIeMaSI I/IH(bOpMaI_[I/IH CUCTCMATU3UPOBAHA, IIOCIICAOBATCIIbHA 5
1 JOTUYCCKHU CBA3aHa. Hp06neMa PpacKpbITa MMOJIHOCTBIO. H_[I/IpOKO HCIIOJIb30BAaHbI
BO3MOXKHOCTH TexHOoJoTHH PowerPoint.

[IpencraBnsemas uHpopMalus B 1I€JIOM CHCTEMaTH3WPOBaHa, MOCIeA0BaTEIbHA 3
M JIOTUYECKH CBsi3aHa (BO3MOXKHBI Hebonbline oOTkiIOHeHus). [Ipobrema
packpbiTa. BO3MOXXHBI HE3HAuWUTENbHBIE OMIMOKH TpU OQOPMIICHUU B
PowerPoint (He 6oJsiee 1BYX).

HpCﬂCTaBHHCMaH I/IH(I)OpMaI_[I/I}I HEC CHCTCMATU3UPOBAHA W/WIH HE COBCEM 1
IoCJICA0BAaTC/IbHA. HpoGneMa pacCKpbiTa HEC INOJHOCTLIO. BriBOIBI HE caelaHBI
uii He o0ocHOBaHbL. Bo3MokHOocTH TexHoiorun PowerPoint HMCHOJIB30BaHBI
JIMIIBb YaCTHUYHO.
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MaxkcumMalibHOE KOJIMYECTBO 0AIUIOB — 5

IlIkana oneHUBaAHHUSA TCCTUPOBaHUSA

IToka3zarennb Bbanbl
80-100% mpaBUIBHBIX OTBETOB 8-10
60-80% TpaBUIBLHBIX OTBETOB 6-8
30-50% mnpaBUIBHBIX OTBETOB 3-5
0-20 % TpaBUIBHBIX OTBETOB 2

MakcumManbHOe KoJTm4ecTBO 0amioB — 10
IIIkana oneHUBaHUs OTBETA HA 3a4€Te
[Tokazarens bayn
OOyuarommiicsi 0OHapyXMBaeT BEICOKAN YPOBEHB OBJIAJICHHs Teopuel Bompoca, | 10

3HaHUE TEPMHUHOJIOTHH, YMEHHE J1aBaTh ONPEIACIICHNS OHATHAM,
3HaHUE NEPCOHANINMN, CONPSIKEHHBIX ¢ TEOPETUYECKUM BOIIPOCOM,

YMeHHe NpONIUTIOCTPUPOBATH SIBJICHUE TPAKTUYECKUMH PUMEpPaMH, TaeT
MIOJIHBIE OTBETHI HA BONIPOCHI C MPUBEACHUEM ITPUMEPOB H/UJTU MOSCHEHUH.

OO6yuaromuiicst HeIOCTaTOYHO TIOJIHO OCBEIIACT TEOPETUIECCKUN BOTIPOC,
ompeneseHus alTcsa 0e3 COOCTBEHHBIX OOBSICHEHUH U IOTIOJTHEHHUH, OTBETHI Ha
BOITPOCHI TIOJTHBIE C TIPUBEACHUEM ITPUMEPOB

OO6yuaromuiicss 0OHapYXKUBAET HEIOCTATOYHO TITyO0OKOe TOHUMAaHUE
TEOPETHUYECKOTO Botpoca, OnpeaesieH st TarTcs ¢ HEKOTOPBIMUA HETOYHOCTSIMH,
JIa€T OTBETHI TOJBKO Ha 3JIEMEHTApHBIC BOIIPOCHI, YUCIIO MPHMEPOB OTPAHUICHO

OO6yuaromuiicst 0OHapYKUBAaeT HE3HAHNWE OCHOBHBIX TIOHATUI U OTIPEICIICHUH,
HE YMEEeT JieaTh BhIBOJIbI, TIOKA3bIBACT KpaliHe ciiaboe 3HaHue MpOrpaMMHOIO
Marepuana.

MaxkcumaibHO€e KomdecTBo 0auios - 10
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