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®doHJ OIEHOYHBIX CPEJCTB MO AUCIUIUIMHE YTBEPXKACH MPUKA30M PEKTOpa
Ne 09 o1 01.06.2023 rona.

HopmaTuBHO-TIpaBOBbIE  OCHOBBI  pa3pabOTKM W peanu3anuu  GoHaa
OLICHOYHBIX CPEJICTB MO AUCIHUIUIMHE:

1) @denepanbHbIl  TOCYAApCTBEHHBIM  00pa3oBaTeNbHBIA  CTAaHAAPT
BBICIIETO  OOpa3oBaHHMA — cOenManuTeTr 1o crnenuanbHoctd  31.05.03
Cromarosiorusi, yTBepkKIeHHbIM Ilpukazom MuHHCTpa HAyKM M BBICHIETO
obpazoBanus Poccuiickoit deneparuu ot 12.08.2020 Ne 984

2)  OO6mmas xapakTepucTrKa 00pa30BaTeIbHOM MPOrPaMMBbI.
3)  YueOHblii I1aH 00pa30BATEIIBHOMN MPOTrPaMMBL.
4)  PaOouas mporpamMma y4eOHOU AUCIUTUINHBI

1 Opranuzanusi KOHTPOJISl IJIAHMPYEMBIX Pe3yJabTATOB 00y4eHHUs
nmo qucuumianne Pusuka, MaremaTruka

Kon IInanupyemble HaumeHoBaHHe HHANKATOPA JOCTHKEHUSI KOMIIEeTEHIINH
pe3yJabTaThl
00yueHust no
AUCUHHILINHE!

Oo6menpodeccuoHaIbHbIE KOMIIETEHIMU

OIIK-8 |Cnocoben HNOIIK 8.1 3naer: OCHOBHBIE (HU3IUKO-XMMHYECKHE,
UCIIO0JIb30BaTh MaTeMaTHYeCKUe M €CTECTBEHHO-HAy4Hble IOHATUA U
OCHOBHBIE  (PH3HMKO- | METOJIBI, KOTOPbIE NCTIOIB3YIOTCSI B METUIIIHE
XUMUYECKHUE, NOIIK 8.2 VYmeer: MHTEpHIPETUPOBATH JIaHHBIE OCHOBHBIX
MaTeMaTUYecKue | | QU3UKO-XMMUYECKUX, MaTeMAaTUYeCKUX U ECTECTBEHHO-
€CTECTBEHHO- Hay4YHbIX ~ METOAOB  HCCIENOBaHMS  IpU  PELICHUU
HayyHbI€ MOHATHS U |MPOPECCHOHANBHBIX 3a/1a4
METO/IbI npu | UOIIK 8.3 IMwmeer npakTUYECKWM OMNBIT: NPUMEHEHUs
pelieHuu OCHOBHBIX  (DM3HKO-XMMHYECKHX, MaTeMaTHUYeCKHX U
npoeCCHOHATIBHBIX | €CTECTBEHHO-HAYYHBIX METOJIOB UCCIIEOBAHUS NP PEIICHUH
3a/1a4 PoeCCHOHAIIBHBIX 337124

2. Ilepeyenr TeM, BONPOCOB, TMNPAKTHYECKUX 3aJaHUN  IJIsA

MOArOTOBKH K MPOMEKYTOYHOM ATTECTALMM:

I. OcHOBHBIE TIOHATHSI MATEMATHYECKOM CTAaTUCTUKHU: ['eHepanbHas
coBOKYyNHOCTb. Bribopka. Cpennee 3Hauenue. Jucnepcus. CpenHekBaapaTUIHOE
OTKJIOHEHUE.

2. ToueuyHass oOleHKa MapaMEeTPOB TE€HEPAIbHON COBOKYMHOCTH MO
napameTpaM BBIOOPKH.

3. NHTepBanbHas OllEHKAa CPEIHETO 3HAYEHUsI T€HEepPaJIbHOM COBOKYIHOCTHU
Mo BBIOOPKE M KakK MPU ITOM MPOBOJUTCS BBHIOOp WHTEpBaja MO BEPOSTHOCTH
(Hame>XHOCTH). A ecii BRIOOpKa Mana?

4. 3aBucuMoOCTH MeXIAy ciydyailHbiMu BenuuuHamu. (Koppensiuus.



Koadduument ITupcona. Koppensiimonnoe o01ako).

5. YpaBHEHUE JIMHEWHON PETPECCUU U B KAKOM CJIy4ae €ro UCIOIb3YIOT.

6. OneHka aOCOJMIOTHOM M OTHOCHUTEIBHOM MOTPEIIHOCTH U €€ CBS3b C
MHTEPBAJIbHON OLIEHKOU CPETHETO.

7. OneHka TOTPENIHOCTA MPU MaJOM YHCIIe U3MEpEHUH (IMpaKkTUYeCKHe
JIEUCTBUS).

8. OneHKa norpenHocTd KOCBEHHBIX U3MEPEHU.

9. OcCHOBHBIE XapaKTEPUCTUKU TEUCHUS >KUJAKOCTEH M UX (Puanueckuit
CMBICIL.

10. ®opmymna Ilyazeitns. (JlamuHapHOE U TypOYJIEHTHOE TEUCHNE).

11. Kosdpduument nuHaMudeckoil BA3KOCTH KuakocTed. CrocoObl
W3MEPEHUM.

12. KoapduimeHT MNOBEPXHOCTHOTO HATsKEHUs Kujakocted. CrocoOsbl
U3MEpPECHU M.

13. [lepuoauueckune IBUKEHUS U UX XaPAKTEPUCTUKH.

14. Tlonstue "rapmoHuueckue KosieOanus'". "BBIHYXICHHbIC KoJieOaHus'",
"pe3oHaHc".

15. Mexannueckue BOJHbL. [[OHATUS aMIUIUTY b, JUTMHBI M YACTOThI BOJIHBI.
Knaccuduxaiys MexaHH4eCKUX BOJIH B 3aBUCUMOCTH OT MX YaCTOTHI.

16. 3aBHCUMOCTHP CKOPOCTH MEXAHUYECKOW BOJIHBI OT CBOMCTB CpPEbI
pacnpoctpaHeHus. [loBegeHne MexaHMYECKOW BOJIHBI Ha TpaHULE pa3iena JIBYX
cpea. KoadgduimeHt oTpakeHus: BOJIHBI.

17. 3ByK ¥ ero pu3H4ecKue XapaKTepUCTUKH.

18. VapTpazByka. OOpaTHBI U NPSMOM MbE303JEKTPUUECKUNA IPDEKT s
reHepalyy U PErucTpaluu yibTpa3ByKa.

19. IlpumeHeHue ynbTpa3BykKa B MEIMIIMHE [JIs1 LEJIeM JHAarHOCTHUKHU.
[TpuHIUTIBL YIBTPa3BYKOBOM dX0n0Kauu. Iddexr Jlomnepa.

20. dusnueckue OCHOBbI TMPUMEHEHHUS YIbTPAa3ByKa B MEIOUILMHE JId
XAPYPTUYECKUX LETIEH.

21. CBs3p (pu3MYECKUX XAPAKTEPUCTHK 3BYKAa W CIYXOBBIX OIIYIICHHM
(3akoH BebOepa-dexnepa. Aynuomerpusi).

22. OCHOBHBIE 3aKOHbl T'€OMETPUYECKONM ONTUKU (MPEIOMIICHUE H
OTpa)k€HUE, JINH3A).

23. SBnenue nudpakium.

24. OcoOEHHOCTH ONITUYECKOM CXeMBbI ria3a. (AjanTaius 1 akKOMOJAIs ).

25. bau3opyKoCTh M TAIbHO30PKOCTh. KOMMEHcalusa HeI0CTaTKOB 3PEHUS C
MOMOILBIO JIMH3, ONTUYECKAas CHUJIA JIMH3 OYKOB.

26. JIunza. AkkoMojiaius riasa yenoBeka. OcTpora 3peHus.

27. OTpaxkeHue U NpeJIOMIICHUE CBETA Ha FPaHULIE pa3jiesia IBYX Cpe/l.

28. duznyecknue OCHOBHI METOJMKU WM3MEPEHHUs KOHIEHTpAlUd PacCTBOPOB
pedpaKkTOMETPHUIECKUM METOIOM.

29. IToHsATHA TOJIIPU30BAHHOIO CBETA U ONTUYECKON aKTUBHOCTH BEIIECTBA.
3akonbl bro u Maioca.

30. OmpeneneHue KOHIEHTPAUIMM ONTHYECKM AaKTUBHOTO BEIIECTBA B
pacTBOpE C MOMOIIbIO OJIIPUMETPA.



31. Ilornomenue wu3nydeHuss B BemiecTBe (3akoH byrepa). Onrtuueckas
IJIOTHOCTH PacTBOpA.

32. Omnpenenenue HEU3BECTHOU KOHLIEHTpaIuu pacTBopa
(OTOKOJIOPUMETPUYECKUM METOIIOM.

33. Nonusupyroliee U3IydeHUe U ero TUIIHL.

34. 3ak0H pagUMOAKTUBHOIO pacnaga. XapaKTEPUCTUKH PpPaJuO0aKTUBHOIO
UCTOYHHKA.

35. Jlodumerpus uHOHU3MpYIOIEro wu3iaydeHus. CrnocoObl 3aluThl OT
PaaAAMOHHOTO BO3/ICUCTBUSL.

36. PentrenoBckoe nzinydyeHue. [I[puMeHeHre HOHU3UPYIOMINX U3Ty4YEHUI B
JTMArHOCTHUKE W TEPAIUU.

37. YnbTpaduoneToBoe u3nydeHue?

38. KoaddummenT norsomieHus 1 Ko3QOUIIMEHT IPOITYCKaHHUs.

39. JleficTBue yiabTpadroIeTOBOrO U3JIy4€HUE HA ONOIOTUYECKUN OOBEKT.

3. TecTOoBBIE 32JaHUA

1.1 EnquHuIbl u3MepeHusi MHHTEHCUBHOCTH BOJIHBI:
a.Ila-c 6. /K B. H/mr. Bt/M2 1. I'p

1.2 EnuHUIE H3MEPCHHS BI3KOCTH:
a.c-16.m2/c B. [la-c r. JLx/K 1. Bt/m2

1.3 EnviHULBI M3MEpEeHUs MIOBEPXHOCTHOTO HATSXKEHUS:
a. H/m 6. I1ac B. Br/m2 1. Ki/kr n. JIx

1.4 Enunuiiel uamepenus kodpduimenta nuddysuu:
a. Br/m2 6. I'p B. bx . M2/c 1. Kn

1.5 EquHuiipl u3mMepeHus MpOHUIIaeMOCTH OMOJIOTHYECKON MeMOpaHBI:
a. m2/c 6. bk B. I'p . M/c 1. [ac

1.6 EquHunb! u3mMepeHust SHTPOIUU:
a. 6e3pasmepnas BenuuuHa 0. Jx/K B. m/c 1. I'p 1. bk

1.7 Equnuiibl u3MepeHus ONTUYECKOM MIOTHOCTH PacTBOpa: |
a. 6e3pasmepnas BenuurHa 0. M/c B. I'p r.mM2/c 1. Ku

1.8 EnuHUIBI M3MEpEeHHUS IIOCTOSTHHOHN paJiOaKTHBHOTO paciaja:
a. c-1 6. H/m B. bx 1. JIx/K 1. 6e3pazmepHast BeTuunHa

1.9 EquHunipl n3aMepeHus akTHBHOCTH PaIMOaKTHBHOIO Iperapara:
a. bk 0. Ki/kr B. M/c 1. Br/mM2 1. Ilac

1.10 Equaunuel u3MepeHus MOrI0MEeHHON 103bl HOHU3UPYIOIIETO U3ITYUYEHHUS:



a. Br/m2 6. H/m B. Jlx/K . Ku 1. I'p

2.1 3axoH nuddy3un Ouka:
a. Jm = - Ddc/dx 6. I =10cos2j B. Q = (pl-p2)pR4/8hl r. x =x0e e t
a1. N=NOe-It

2.2 3akon I'arena — [lya3eiinia 17151 TeUEHUSI BA3KOM KUJIKOCTH Yepes
UUAJIMHIPUYECKYIO TPYOY:

a. N=NOe -1t 6. 1=10e —kl B. DS = DSi+DSe r.Q = (p1-p2)pR4/8hl
1. Q=DU+A

2.3 IlepBoe Ha4anO TEPMOJAMHAMUKH:
a.dS1dQ/T 6.c=coe—ktB.[=10cos2jr.I=10e —kl 1. Q=DU + A

2.4 Bropoe Hayajao TepMOJIUHAMUKH:
a. DS = DSi+DSe 6. dS 1 dQ/T B. Jm = - Ddc/dx r. x = x0e e t 1.c =coe —kt

2.5 YpaBuenue [Ipuroxxnna 11t U3MEHEHUS SHTPONUU OTKPBITOM CUCTEMBI:
a. Q= (pl-p2)pR4/8hl 6. ¢c =coe —kt B. .dS 1 dQ/T r. DS = DSi+DSe
1.Q=DU+A

2.6 3akoH morjonieHus ceeta byrepa:
a.1=10e—kl 6. N=NOe -1tB.[=10cos2jr.c=coe -kt x=x0eet

2.7 3akoH Maittoca 11l HOJIIPU30BAHHOIO CBETA!
a.dS1dQ/T 6. 1=10co0s2j B. c =coe -kt . Jm =- Ddc/dx 1. Q=DU + A

2.8 OCHOBHO# 3aKOH paJIMOAKTUBHOTO pacnajia:
a. 1 =10co0s2j 6. x =x0¢ e t B. ¢ =coe —kt r. DS = DSi+DSe 1. N=NOe - | t

2.9 EcTecTBEHHBIN 3aKOH POCTA YUCIECHHOCTH TOIYJISLNAN:

a.Jm=-Ddc/dx 6. Q= (pl-p2)pR4/8hl B. Q=DU+ Ar.x=x0e et

1. I =10cos2;j

2.10 3aBHCHUMOCTB OT BpEMEHU KOHIIEHTPALMHU JIEKAPCTBEHHOIO BEIIECTBA B
OpraHu3Me IOCJE Er0 OAHOKPATHOTO BBEJAEHUS:

a. 1 =10c0s2j 6. x =x0e et B. N=NOe - 1 tr. c =coe —kt 1. [ = 10e — KI

3.1 . Ha 10 cM2 rpanutbl pa3aena JUIUA-BoAa IPUXOJUTCSA MOBEPXHOCTHAS
sHeprus 10-5 JIx. I[loBepXHOCTHOE HATSHKEHUE HA TPaHUILE pa3jiena JUIUI-BOJA:
a. 10qun/cm 6. 10-2H/m B. 10-2 JIx/M2 1. 103pr/em2 a. 10H/m

3.2 Ha 10cM2 nOBEpXHOCTH COITPUKOCHOBEHUS ABYX CJIOEB JKUJKOCTU JEHCTBYET
cuia BHyTpeHHero tpenus 10-5 H. Cxopocts aBuxenust onnoro ciost 0,10 m/c,
BToporo — 0,11 m/c. PaccrosiHue Mexay cepenuHamu cioeB 1 mm. Bs3kocThb



YKUJIKOCTH:
a. 1ITac 0. ImIlac B. 10-3ITac r. 10-2 I1ac a. 1cll

3.3 OnTtuueckas mioTHOCTh pactBopa 0,1. Tonmuua ktoBeta 1 cm. KoHnieHTpanus
pactBopa 0,1 Mmmoub/11. MosipHbIi KO PUITMEHT MOTJIOMICHHUS:

a. 1ia/mone cM 6. 1051/Moab cM B. 10051/Moi6 cM 1. 10371/MOJIB CM

. 104n/mons cm

3.4 Yroja nmoBopoTa IJIOCKOCTH MOJIIpU3aLMHU TOISIPHU30BAHHOTO CBETA MPU
MPOXOXKJICHUH YEPE3 ONTUYECKU aKTHUBHOE BemecTBO 10. KoHIleHTpanus BemecTa
1%. Jlnuna kroBeTsl 1 AM. Y 1enpHOE BpallleHHe ONTUYECKH aKTUBHOTO BEIIECTBA!
a. lrpan/am % 6. 10rpaa/am % B. 100rpan/nmm % r. 103rpan/am %

n. 104rpan/nm %

3.5 Pa3HOCTb 3HEpruil AByX 3HEPreTUYECKUX YPOBHEU MOJIEKYJIbI

1>B = 1,6 10-19/x. ITocTtosinnas [lnanka 6,62 10-34/]x c¢. CkopocTh CBeTa B
Bakyyme 3 108 m/c. [{nrHa BOJHBI U3Ty4YE€HHOTO (MM MOTJIOIIEHHOT0) MOJIEKYJION
AIEKTPOMArHUTHOTO U3JTYyUYEHUS:

a.»1luam 0. »10um B. »100uM 1. »103uM 1. »104HM

3.6 YenwHas temiota miaasienus Bemectsa 1000/ x/kr. Temnepatypa miaBiaeHus
1000K. M3MeHeHre 3HTpONMH, COMTPOBOKIAIOIIEE MEPEXOT 1 KT BEMIECTBA U3
YKUJIKOTO COCTOSIHUSI B KPUCTANIMUECKOE:

a. 1Jlx/K 6. -11x/K B. 1000/[x/K r. -1000/]x/K

3.7 TonmuHa muTorUIa3MaTnaeckoit MeMmOpanbl 10uM. KoHiieHTpalius HOHOB
Kanaus B KjaeTke 305MMOIb/11, @ BO BHEKJIETOYHOM KUIKOCTH — 5 MMOJIB/JI .
['pamueHT KOHIIEHTpAIlUh HOHOB KaJius Ha MeMOpaHe:

a.3monb/M4 6. 3 105moine/M4 B. 3 1010Mons/M4 1. 3 1015Mmo0a6/M4

1. 3 1020momb/M4

3.8 Ilponumiaemocts 6uonoruueckoit MeMopansl 10-2m/c. Konnentparus
BEILECTBA C HAPYKHOUM CTOPOHBI MeMOpaHsb! 110 MMOIIB/J1, ¢ BHYTpEHHEH —
10MMoOb/71. [IMOTHOCTH MOTOKA BEUIECTBA B KIIETKY:

a. Imons/mM2c 0. 10mMonb/M2c¢ B. 100mMoab/M2¢ 1. 103Monb/M2¢

a. 104monbs/mM2¢

3.9 DKCNo3uMOHHAsA 103a PEHTTEHOBCKOTO U3JIyYEHHS MATKUX TKaHEH COCTAaBUIIA

0,1 pentrena. buonornueckas 103a U3TyUCHHUS:
a. 0,169p 6. 169p B. 20 69p 1. 0,13B 1. 1M3B

3.10 . ITocTosiHHAsE paAMOaKTUBHOTO pacmaja paguoakTuBHoro npemnapara 0,07c-1.
75% sanep pacnageTcs dyepes:
a. »2¢ 6. »20c B. »200c 1. »2 103¢c 1. »2 104c

4.1 MeTtobl U3MEpPEHUS BA3KOCTU KUAKOCTH:



a. OTpbIBA KOJIbIIA
0. OTpBIBa KaILIH

B. TIAJIAOIIETO IIapuKa

I. KaMWUISIPHOTO BUCKO3UMETpa
1. GOTOIIEKTPOKOTOPUMETPUH

4.2 Metoabl U3MEPEHUS MOBEPXHOCTHOTO HATSKEHUS:
a. OTpbIBA KOJIbLIA

0. OTpbIBa KaruIx

B. [TAJIAOLIETO IAapUKa

I. KaIWUIIPHOTO BUCKO3UMETpa

1. pOTO3IEKTPOKOIOPUMETPUHI

4.3 KoHIIeHTpaIuio pacTBOpa MOXHO OMPEACIUTh METOJOM:
a. POTORIEKTPOKOJIOPUMETPUHU

0. cieKTpohOTOMETPHH

B. UHTEPPEPOMETPUU

r. pedpakToMeTpUH

JI. IIOMUHECIIEHTHOTO aHaJIn3a

4.4 CBoOOAHBIC paIMKaIbl MOYKHO OMPEICIUTh METOJIOM:
a. OIIP

0. uaTEpPEpOMETPUN

B. pe()paKTOMETPHUH

r. HeperomeTpun

JI. XeMUJIFOMUHECIICHTHOT'O aHAJIN3a

4.5 MeTo1 MEUYEHBIX aTOMOB JAET BO3MOKHOCTh HCCIIEI0BATh

a. XUMUYECKHUM COCTaB JICKAPCTBEHHBIX BEIIIECTB:

0. peo10JIeHNE JIEKAPCTBEHHBIMU BEIIECTBAMH OMOJIOTHYECKUX 0aphepoB

B. JICTIOHUPOBAHNE JICKAPCTBEHHBIX BEIIECTB B PA3JIMYHBIX MECTAaX OPraHU3Ma
T. BBIBOJI JICKAPCTBEHHBIX BEIIECTB U3 OPTaHM3Ma

1. MTHOBEHHBIN 00BEM KpOBHU

4.6 ®ochonunuHbli OUcI0il OMOIOrHYecKO MEMOpaHbl HAXOAUTCS B
COCTOSIHUH:

a. TBEpJIoM amop(HOM

0. TBEpIOM KPUCTAULTUIECKOM

B. KUJAKOM amop(hHOM

I. KHUJIKOM KPUCTAIITNYECKOM

1. BBICOKO3JIaCTHYEKOM

4.7 buonornyeckasi MeMOpaHa XOpOIIo MpOHUTIaeMa ISl
a. IOHOB
0. )KUpPOPACTBOPUMBIX BEIIECTB



B. BOJIOPAaCTBOPUMBIX BEIIIECTB
. BOJBI
II. OCHOBAHHH U KUCJIOT

4.8 TeTpoIOTOKCHH OJIOKUPYET MPOHUIIAEMOCTh OMOIOTHYECKON MeMOpaHbI IS
a. HIOHOB KaJTus

0. MIOHOB HaTpUs

B. HOHOB XJIOpa

T. HOHOB KaJIbITUS

7. BOJIBI

4.9 TetpasTHIaMMOHUI OJIOKUPYET MPOHUIIAEMOCTh OMOJIOTHYECKON MEMOPaHBI
TS

a. NOHOB KaJns

0. MOHOB HATpUS

B. HIOHOB XJIOpa

T. MOHOB KaJIbITUS

1. BOJIBI

4.10 I'enepanys HEPBHOTO UMITYJILCA 00YCIIOBIICHA TPAHCTIOPTOM YEpe3
onomemOpany:

a. MIOHOB KaJus

0. MIOHOB HaTpUs

B. HIOHOB XJIOpa

I. IPOTOHOB

JI. BOJIBI

[IpaBuibHBIE OTBETHL:

1.1-r2.1-a3.1-a,0,B,r 4.1-B,r
1.2-8 2.2-r 3.2-0,8,14.2-2,0
1.3-a 2.3-13.3-a 4.3-a,0,B,1,11
1.4-r2.4-6 3.4-B4.4-a,11
1.5-r 2.5-r 3.5-14.5-2,0,B,I, 1
1.6-6 2.6-a 3.6-60 4.6-r
1.7-a2.7-6 3.7-B 4.7-0,r
1.8-a2.8-13.8-a4.8-0
1.9-a2.9-r3.9-a,14.9-a
1.10-1 2.10-r 3.10-6 4.10-a,0
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