OueHo4HbIE cpecTBA /15 NPOBeAeHUs aTTeCTAUH
no JucuuninHe «buoKuHeTHKA)

AJ1s 00y4aroLuXCcsl 0 00pa3oBaTe/IbHOI MporpamMmme

HaNpaBJIeHUs NOAr0TOBKH
06.03.01 buoJjiorus, npopuabs buoxumus,
(ypoBeHb GakanaBpuara),
¢opma 00yueHus ounasn

Ha 2022-2023 y4eOHbIii roj

1.1. Ouenounsie cpeacTBa AJsl MPOBEACHUS TEKYILEH aTTeCTAlUU 10 AUCITUTUIMHE

Texymas arrectanusi BKIIOYAET CIEAYIOIINE TUIBI 33aJaHUN: TECTHPOBAHUE, PEIICHUE
CUTYAIlMOHHBIX 3aJ1a4, OIICHKAa OCBOCHHUS IPAKTUICCKUX HABBIKOB (YMCHHIA), KOHTPOJIbHAS
pabota, HamucaHue W 3amMTa pedepara, coOecenoBaHHE IO KOHTPOJBHBIM BOIPOCAM,
MOJITOTOBKA JTOKJIA/A.
1.1.1. TIpumeps! TECTOBBIX 3aJJaHUM

[Mposepsiembie kommerenuu: OK-7, OIIK-4, OTIK-5, TIK-1, ITK-2, ATITBK-3

1. Kakoe BemecTBo Ha3bIBaeTcs cyocTparom?

A. BemiecTBo, nperepreBarolliee XUMUIECKUEe IPEeBpaIeH s o IeiicTBHEM GepMeHTa
b. BemecTBo, KOTOpO€E 00pazyercs B pe3yibTaTe peakiuu

B. BemecTtBo, KOTOpO€ HHTHOUPYET ePMEHT

I'. SIBnsercs OenxoBOM YacThio (hepMeHTa

2. B cocTosiHuM TepMOAMHAMHYECKOTO paBHOBECHS KOHCTaHTa Muxasnuca:
A. Boublile KOHCTaHTBI JUCCOLUALIUT

b. PaBHa xoHCTaHTE Qucconaniu

B. MenbI1ie KOHCTaHTBI AUCCOIUAIIMH

I'. He cBs3aHa ¢ KOHCTAaHTOU OUCCOLMALINN

3. Biusietr nu neuiuT KoepMeHTa Ha KOHIEHTpAIuio pepMeHT-CyOCTpaTHOTO KOMIUIEKCa MpU
HEYMOPSIT0YCHHOM MEXaHU3ME PEaKiuu?

A. O6pamaer
b. IloBrimaet
B. He Buser

I'. Ilommwxkaer

4. N3odepMeHTSI:

A. VIMeroT 0TMHAKOBYIO MOABUYKHOCTH B 3JIEKTPUYECKOM T10J1e

b. D10 mpoayKTHI SKCIIPECCUU OJTHOTO reHa

B. Paznuunbie popmbl pepMeHTa, KaTaaIu3upYIOLUIUe OJHY PEaKIHIo

I'. ®epmeHThI, KaTaTU3UPYIOLUE PAa3INYHbIE PEAKIINH



5. ®epMEeHTHI YBEIIMYUBAIOT CKOPOCTh PEAKIIUH, TaK KaK:
A. YMeHbIIAIOT CKOPOCTh 0OpaTHOM peakuun

b. YMeHb1atoT 3HEPrui0 aKTUBALUN

B. M3MeHAI0T COCTOSIHUE PAaBHOBECHSI PEAKIINHU

I'. M30upaTenbHO YBEIMYHMBAIOT CKOPOCTH NMPSIMOW pEaKIUH, HO HE YBEIWYHBAIOT CKOPOCTH
o0paTHOii peakunuu

6. Peakiuu coeuHEeHUs ABYX MOJIEKYII, COIIPOBOXKIAIOLIMECS Pa3pbIBOM UpodochaTHON CBA3U
AT®, katanu3upyrorT:

A. Tpancdepass
b. JIna3zsl
B. Okcunopenykrassl

T'. JIurassl

7. JlunuaHas 4acTh OMOJOrHYecKOr MeMOpaHbl HAXOAUTCA B CIEAYIOIIEM (Pa30BOM COCTOSHUM:
A. XXuIKoKpHCTAIIIMYECKOM

b. Kuaxom amopprOoM

B. TBepaom kpuctasinueckomM

I'. TBepom amopdHOM

8. Tumel KJIETOYHBIX PEUENTOPOB:

A. MexkieTouHble, 1a3MaTHuecKrue, BHyTPUKIETOYHbBIE
b. BHyTpuKIIeTOUHbIE ¥ HUTOMIA3MATHYECKHE

B. MukpocomaibHble, BHYTPUKIETOUHBIE, TOBEPXHOCTHHIE

I'. BuyTpukierounsie ¥ MeMOpaHHBIC

9. KaTaboan3M KCeHOOMOTHKOB BKJItOUAET (BHIOpATh HECKOJIBLKO BapPHAHTOB):
A. Ilpeuunuranuto

b. Oxucnenue

B. Ilepmeabunuzamnmro

I'". Kousroraimro

10. Tpancnoptasie AT®-a3b1 nepeHoCAT:
A. Na, K, Mg, CI

b. Na, K, H, CI

B. Na, K, Ca, CI

I'. Na, K, H, Ca

1.1.2. ITpumep(bl) cuTyaniMoHHOH (bIX) 3a1a4(H)



[Iposepsiembie komnerennun: YK-1, VK-2.

1. CranmonapHasi KHHETHKA Tporiecca (pepMeHTaTUBHON peakiii, BHE 3aBUCHMOCTH OT YHCIIa U
MPUPOJbl UHTEPMEIUAHTOB, ONUCHIBACTCS:

a) SKCIIOHEHIMAJIbHOM KpUBOM
0) Teopemoii HeittBucra
B) MeTOJIoM rpadoB

') ypaBHeHHeM Mukasnca

1.1.3. TIpumeps! 3a1aHUH 1O OLIEHKE OCBOEHUS IPAKTUYECKUX HAaBBIKOB
[Tposepsiembie kommnereniuu: YK-3, YK-4.

1.Paccumnraiite cpeaHuii TuaMeTp YaCTHIl CHIIMKArells, €CJIH €ro yAeJdbHas MOBEPXHOCTh paBHA
8,3 - 10 3 M2 /kr, a mmoTHOCTH p = 2200 kr/M3 .

2. OnpenenuTe KOJIMYECTBO KJIETOK MPU POCTE KIETOYHOM KYyJIbTYpPhl B XEMOCTATE C IMOMOIIBIO
muddepeHnranbHOro ypaBHeHHsT MainbTyca Npu  HayaJbHOM KOJMYECTBE KIETOK 2534,
YAETBbHOU CKOPOCTH pOCTa KJIETOUHOU KyabTypsl 2004, uepes 4 yaca pocra.

1.1.4. Tlpumep BapuaHTa KOHTPOJIBbHON PabOTHI
[Tposepsiembie kommnereniuu: YK-3, YK-4.

1. Kunetnueckuit 3KCIepuMEHT, ero napamerpbl. Kunetnueckue KpuBbIe.

1.1.5. Tlpumepsr Tem pedeparon
1. MaTemaTtnyeckast MOAENb KIETKU. MoJenb S3pUTPOLIUTA: TJIUKOJIN3;
2. ®akTophI BIUSIONIAE Ha CBSA3bIBAHUE PEICTITOP —JIUTaH];

3. MaTemMaTHU4decKue MOACIHN OMOKHHETHKH. DJIEMEHTHI MATEMATHYECKOI CTATUCTHKH.

1.1.6. IIpumepbl KOHTPOJIBHBIX BOIIPOCOB ISl COOECEI0BaAHUS
[Tposepsiembie kommnereniuu: YK-3, YK-4.
1. OcoOGeHHOCTIMU KUHETHKU OUOJIOTMYECKUX CUCTEM SIBIISIOTCS:

a) B OMOJIOTHYECKMX CHCTEMAX B KAYECTBE IMEPEMCHHBIX BBICTYIIAIOT HEC TOJIbKO KOHLICHTPAIUH,
HO U JIIOOBIE APYTUe BCINYHNHBI

6) MNEPEMECHHBIC UBMCHAIOTCS HE TOJIBKO BO BpEMCHHU, HO U B IIPOCTPAHCTBC
B) OMOJIOTHYSCKHUE CUCTEMBI MMPOCTPAHCTBCHHO HCOJHOPOIHBI

F) BCC BBILHICIICPCUUCIICHHOC BEPHO

2. XKuBas cucrema — 3TO CUCTEMA:
a) OTKpbITas

0) 3aKkpbITas

B) M30JIMpPOBaHHAas

') CMEIlIaHHAast



3. K ¢a3am K11€TOYHOTO IMKJIA OTHOCST:

a) MHIYKIMOHHBIA Tepuoj, (a3y 3KCIMOHEHIHMAaTbHOTO pocTa, (asy numHelHoro pocrta, ¢a3zy
OTMHUPAHUSA KYJIBTYpPbI

0) ¢a3y nmHeliHOTO pocTa, a3y 3aMeUIeHUsT POCTa, CTallMOHApHYIO ¢a3y, ¢a3zy OoTMHpaHUs
KYJIbTYpbI

B) MHAYKIIMOHHBIH mepuoj, a3y IKCHOHCHIMAIBLHOTO pocTa, (asy JMHEWHOTO pocTta, ¢a3y
3aMeUICHHSI pOCTa, CTAllMOHAPHYIO a3y, (a3sy OTMUPAHUS KYJIBTYPHI

I') WHIYKIMOHHBIA Tmepuon, (a3y HKCHOHEHIMAIBHOTO pOCTa, (a3y 3aMeuieHus pocTa,
CTallMOHAPHYIO a3y, a3y OTMUPAHUS KyIbTYPbI

1.1.7. IIpumepsl T€M J0KIAI0B

[Tposepsiembie kommnereniuu: YK-3, YK-4.

1. MemOpanHsIif Tpancniopt. MemOpansb! kiietku. CTpyKTypa MeMOpaH;

2. MexaHu3Mbl TpaHcopTa: naccuBHas AU Py3us, aKTUBHBINA TPAHCIIOPT, TPAHCIOKALUS TPYIIIL;

3. Mopenp MEMOpPaHHOTO TPAHCIIOPTa U OCMOTUYECKON MOJIEIIH.

1.2. OnieHo4HBIE CpeICTBA ISl TPOBEACHUS MPOMEKYTOYHOM aTTECTAIIMU IO AUCIUTIIINHE
[IpomexxyTodHas aTTecTaris MPOBOAUTCS B opMe dK3aMeHa.

[IpomexyTrouHass aTTecTalys BKIIOYACT CJEAYIOIIME THUIBl 3aJaHHUi: TEeCTUPOBAHUE,
pellieHre CUTYallMOHHOM 3a7auu, coOeceloBaHueE.

1.2.3. Tlepeuens BOIIpOCOB y1s coOeceI0BaHUS

No | Bompocsl 17151 MpOMEKYTOYHOM aTTeCTalluu [IpoBepsiembie
KOMITIETEHIINH

1. | [Ipeamer u3yuyeHuss OMOKMHETUKH. XMHUYeCKas KnHeTHka kak ocHoBa | YK-1,YK-2, YK-3
OouokuHeTuku. Mctopuss  pa3BUTHS ~ XUMHYECKOW  KUHETHUKU.
CranoBienue 6MoknHEeTHKH B Bonrorpazackoii obmactu.

2. Kunernueckuii OKCIICPUMCHT, C€ro I11apaMcCTphl. Kunernueckue
KpPHUBBIC.

3. | ®epmenTaTuBHbI  Katanu3. DepmeHT-cyocTpaTHbli  KomIuiekc. | YK-1,YK-2, VK-3
Mexanusm  Muxasnuca-MenTeH. Meton rpadgoB TpH  aHAIM3E
KHHETHYECKUX CXEM.

4. | KoHCTaHTBI CKOPOCTH U MOPSJIKA PEAKIIUH. YK-1,VK-2, YK-3
5. | BnusHue pakropoB Ha CKOPOCTh EPMEHTATUBHOM peaKIiy. YK-1,VK-2, YK-3
6. | MuruOupoBaHue akTHBHOCTH (pepMeHTa. YK-1,VK-2, YK-3
7. | NnaktuBamus GpepMeHTOB YK-1,VK-2, YK-3

8. | MHorocyOcTpaTHbBIE peaKI1H. YK-1,VK-2, YK-3




9. | OmmOKH B KHHETUYECKOM JKCIICPUMEHTE. VK-1,VK-2, YK-3

10.| MonexynapHast peuenuus. Penenroper u murangsl. Aronuctsl u | YK-1,YK-2, VK-3
AQHTarOHUCTBHI.

11.| Bropu4HbIe MOCPETHUKH. YK-1,¥K-2, YK-3

12.| Ipunmun cTpykTypHO# KomruiemeHTapHoctu. Crernuduueckoe u | YK-1,YK-2, VK-3
HecTenn(pUIecKoe CBSI3bIBAHUE.

13.| BaustHue akTOpOB Ha CBA3BIBAHHE PEIIENTOPAMHU. YK-1,¥K-2, YK-3

14.| MemOpanHbIii TpaHciopT. MemOpans! kietku. Ctpykrypa memOpan. | YK-1,YK-2, VK-3

15.| Mexanu3mbl ~ TpaHcmopra: maccuBHas — guddysus, axtuBHbN | YK-1,YK-2, VK-3
TPAHCIIOPT, TPAHCIOKALIMS [PYIIIL.

16.| Kuneruka TpaHcmopra HOHOB: ypaBHeHus Hepncra, memOpannbeie | YK-1,YK-2, VK-3
MTOTEHIIUATIBL.

17.| Maremarndeckue MOIeIn OMOKMHETHKH. DiaeMeHThl Marematndeckoil | YK-1,VK-2, YK-3
CTaTUCTHKH.

18.| MaremaTndeckast MOJICIb KJIETKA. MOJICITb SPUTPOIINATA: TITUKOJIH3. VK-1,VK-2, VK-3

19.| Monaenb NeHTO3HOIO IUKJIA. VK-1,VK-2, YK-3

20.| Monenp aieHO3WH HYKJICOTHIHOTO METa00IU3MA. VK-1,VK-2, YK-3

21.| Monenb MEMOpPaHHOTO TPAHCIIOPTA U OCMOTHYECKOW MOJICIIH. YK-1,YK-2, VK-3

1.2.4. Tlpumep sK3aMEHAITMOHHOTO OMIIeTa

(benepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeNIbHOE YUPEKICHHE BBICIIETO
obpazoBanus «Boirorpaackuii rocyaapcTBEHHbIM MEAUIIMHCKUIT YHUBEPCUTET

MunucrtepcTBa 311paBooxpanenus Pocculickoit @enepanuu

Kadenpa: pynnamentansHOil METUIIUHBI U OUOJIOTUN

JucnuiinHa: bBUOKnMHeTHKa

Hamnpasnenue nmoarorosku 06.03.01 buonorus, npoduis buoxumus

VYuebusrii rox: 2022-2023

DK3aMeHalnOHHBIA Oniet Ne 7

3K33MeHaLII/IOHHBIe BOIIPOCHI:

2. VHnrerpanbHas GpopMa ypaBHeHUs: Muxasnuca-MeHTeHa

3K33MeHaLII/IOHHBIe 3aJadyu:

1. Omumute Pa3JIMIHBbIC MEXAaHU3MbI BHYTPHUKIICTOYHOT'O U MEKKIICTOUYHOT'O TPAHCIIOPTA;

1. HauanbHast CKOpOCTh BBIENIEHHSI KUCIOPOa Mo ieiicTBUeM (epMeHTa Ha cyOcTpaT
M3MepeHa IS psifia KOHIeHTpauuil cyocTpaTta S.

[SI.M

0,050,017 | 0,010 | 0,005 | 0,002

WoMM:X MUH*

16,6 | 12,4 |10,1 | 6,6 3,3




Omnpenennure KOHCTaHTY Muxasnuca U NOSICHUTE €€ CMBICIL.

2. HavanpHas CKOpOCTh OKHCIICHUS CyKIIMHATa HATPpHs B (pymapar HaTpus 1O/ IeiicTBUEM
(bepMeHTa CYKIIMHOKCH/Ia3bl M3MEPEHA ISl IISITH KOHIICHTPAIIUil

[S],, mons/n+ | 0,01 | 0,002 | 0,01 | 0,0005 | 0,00033
W,mons/n+ ¢+ | 1,17 { 0,99 | 0,79 | 0,62 0,50
10+ | 10« 10« | 10« 10-

Omnpenennure KOHCTAaHTY Muxasuca U MOSICHUTE €€ CMBICIL.

M.IL 3aBenyromuii kagenpoi Crpsirun A.B.

OO6cyxneHo Ha 3acenanuu kadeaps! GyHIaMEHTAIbHOW MEIUITUHBI U OMOJIOTHH,
npoTokoa Ne 12 ot «27» mas 2022 r.

3aBeyronuii kadeapoit A.B. Ctpbirun



