OueHovHbIe CPeACTBA JJIsl MPOBEIEHUN ATTECTAIUN
no qucuumnjiuHe « MequuuHcKkas u 6uosiorudeckas Gu3nka
nJis1 o0yuarommxcst 2026 roga mocrynjieHust
1o o0pa3oBaTeIbHOIi MporpaMmme
33.05.01 dapmanus,
HANPaBJEeHHOCTH (mMpoduib) Dapmanus
(cmemmasmTeT),
(¢opma o0yueHnus: ounas
Ha 2026-2027 y4yeOHblii roa

1. OueHOYHBIE CpeNICTBA IS TPOBENECHHS TeKyero KonTposs Ha 3ansatusx (TK), ounenku camocrostenbHoii padoTsl oOyyaronuxcs (CP), npoBenenus
npomexyrouHoi arrecraimu (I1A), mo3Bossrone NpoBepuTh CHOPMUPOBAHHOCTD y O0YUAIOIIMXCS MPEAYCMOTPEHHBIX MTPOrPAMMOM TUCIIUTUIMHBI
3HaHui (3) / ymenwuii (y) / naBbikoB (1) (3YH):

YK-8.1.1. 3naer nocjieAcTBUSI BO31eCTBUSI BPEIHbIX M ONACHBIX (PAKTOPOB HA OPraHM3M YeJOBEKA M KUBOTHBIX U NMPHUPOIHYIO Cpeay;
METO/IbI M CIIOCOOBI 3AIMTHI OT BPEIHBIX H ONACHBIX ()AKTOPOB B MOBCETHEBHOI KU3HU H B MPO(PecCHOHAIBHOI 1eATeJIbHOCTH.

Pesynbrarsl ocBoenus Ol (komnereniumn) | MHauKaTopbl TOCTHKEHUS KOMIETEHIIUN Pe3ynbrarel 00y4eHus 0 AUCHUIIIIMHE

YK-8. Crniocoben CO37aBaTh n | YK-8.1. 3naer: 3-1. 3HaeT mpaBMja TEXHUKH OE30MACHOCTU TpHU
MOJIIEP’KUBATh B OBceIHEBHOM k3 U B | YK-8.1.1. 3Haer MOCIIEACTBHS | MPOBEACHUN H3MEpPEHUN (U3NYECKUX BEJIUYUH U
npodeccuoHaIbHON NEeSITeIbHOCTH | BO3ACHCTBUS  BPEOHBIX U OMNAcHBIX | paboTe ¢ pU3NUECKOM N3MEpUTENIbHON annapaTypoit

0e30IacHbIE YCIIOBUS XKU3HEIEATEIbHOCTH | ()AKTOPOB HA OpraHu3M 4YelloBeKa H
JUIL  COXPaHEHHs IPUPOAHOM  Cpenbl, | KUBOTHBIX U IMPUPOJHYIO CPENY; METOMABI
o0ecrieueHnss  YCTOWYMBOTO  PAa3BUTUS | M CIOCOOBI 3alIUTBl OT BPEOHBIX M
obliecTBa, B TOM 4YHCIE€ TNpPU Yrpo3e M | OMACHBIX (PAaKTOPOB B TOBCEAHEBHOM
BO3HUKHOBEHUU YPE3BbIYANHBIX CUTyallMd | KU3HKU U B  INpodeccruoHaIbHON

Y BOCHHBIX KOH()IUKTOB. NEeATEILHOCTH.

No Paznen(sl), moapazaenbi(bl) Tun 3amanus Coneprxanue 3a1aHust [IpaBUnBHBIN OTBET J171st Kakoro BU1a KOHTPOJIS
JTUCIUATITAHBI (MOTYJIH, npeaHa3HauYeH
MOJYJIbHBIE €IMHUIIBI), TK CP I1A

dhopmupyromuii(e) TaHHBINA
3YH
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Mopyns 1. Maremaruka
MonynbHas enuauna 1.
HuddepenuupoBanue u
HMHTErpUPOBAHUE,

muddepeHnranbHble ypaBHEHHUS

MIEPBOTO MOPAIKA C
pasaesoImuMucs
MIePEMEHHBIMH.

Mopyns 2. MenuuuHckas 1
Oouosornyueckas GpuznKa
MopynbHas equHuna 2.
lMunponunamuka u
reMOJIMHAMHUKA.
MonynbHas equHuIa 3.
DNEeKTPOMarHUTHBHIE BOJHBI.
I'eomeTpuueckas U BOTHOBAs
OTTHKA.

1. Boibop Bri6epute Tpu BEpHBIX 1) mnoTHOCTH za na HET
HECKOJIbKHX OTBETAa U3 LIECTH. KUAKOCTEH
npaBuwiIbHbIX | Kakue yrBepxaeHus HU3MEPSIETCS C
OTBETOB BEpHBI? MOMOIIBIO apeoMeTpa
1) mnoTHOCTD KUAKOCTEH | 3) moKa3aTelb
U3MEpSIETCs C MOMOUIBIO IpEeTOMIICHUS
apeoMeTpa KUJIKOCTEN
2) BechI MpeAHA3HAUCHBI U3MepSETCs C
JUISL U3MEPEHUS Beca Tejla | IIOMOILBIO
3) mokazaTenb pedpakTomMeTpa
MIPEJIOMIICHUS KUIKOCTEH | 5) onmTHU4ecKas
U3MEPSETCS C TOMOUIBIO IUIOTHOCTh OMHCHIBAET
pedpakTomerpa CIIOCOOHOCTH BEIIECTBA
4) onTHyeckas IJIOTHOCTh | MOTJIOIIATh U3Ty4YCHHE
JKUJIKOCTEN ONIPEAEISETCA
C TIOMOIIIBIO MOJISIPUMETPa
5) onTU4eckas MIOTHOCTh
OTHCHIBAET CIIOCOOHOCTD
BElIECTBa MOIJIONATh
U3IIy4eHHE
6) hoTornekTpo-
KOJIOPUMETP MO3BOJISIET
OTpeAeTUTh
KOHILIEHTPALUIO
ONTHYECKU aKTUBHBIX
BELIECTB
2. Bonpocel ¢ | Meron ananusa pedpakTomeTpus na na HET

Pa3BEéPHYTHIM
O0TBETOM

JIEKapCTBEHHBIX CPEJCTB,
OCHOBAHHBIN Ha
ONPEAEIIEHUH IT0KA3aTENS
MPEIOMIIEHUSA
HCIIBITYEMOTO BELIECTBA.
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YK-8.2.1. Ymeer npuHUMATH pelIeHUS MO oOeclne4YeHUI0 0e30MACHOCTHM B Pa3jM4YHOil 00CTAaHOBKe, B TOM 4HCJe IpPH Yrpose u
BO3HMKHOBEHUM YPe3BbIYAMHBIX CUTYallUii U BOEHHBIX KOH()JIUKTOB.

Pesynbrarsl OCBOCHUS OIl | Mupukaropsl JOCTHKEHUsT | Pe3ynbrarsel 00yueHHs 10 JUCLUIUIMHE
(KOMTIETEeHIIHUH ) KOMIIETCHIINU

YK-8. Cnocoben CO3/1aBaTh n | YK-8.2. Ymeer: y-1. YMmeer olleHUMBaTh CUTYallMI0O W IPUHUMATH
MIO/IIEPKUBATh B OBCEIHEBHOM k13U U B | YK-8.2.1. VMmeer npuHumaTh pemieHus | pemieHus 10  OOECHEYEeHHI0  IOKapHOH U
npodeccuoHaIbHON JESATEeNbHOCTH | IO  o0ecrnedyeHuto  0e30MacHOCTH B | 3JIEKTPOOE30IacHOCTH pu pabote c
0e30macHble YCIOBUS KU3HEACATEILHOCTH | PA3IMYHON 00CTAaHOBKE, B TOM YMCIIE IPU | M3MEPUTENLHBIM Ja00paTOpPHBIM 000PY/IOBAaHHEM B
JUIs  COXPaHEHWsI IPHUPOJHON  Cpefbl, | yrpo3e U BOZHUKHOBEHHUHU YpE3BbIUANHBIX | KaOMHeTe (U3MKM, a Takke INpuU yrpoze U
o0ecriedeHrs:  yCTOWYMBOTO  Pa3BUTHS | CUTyallMid U BOGHHBIX KOH(IJIUKTOB.. BO3HUKHOBEHUM  YPE3BbIUAMHBIX CHUTyalluil U
o0liecTBa, B TOM 4YHCIE INpPU YIpo3e U BOCHHBIX KOH()IMKTOB

BO3HUMKHOBEHHMH YPE3BbIYAWHBIX CUTYyallUN

Y BOEHHBIX KOH(JIUKTOB.

Ne Paznen(s1), moapaznenbi(bl) Tun 3ananns Copepxanue 3a1aHus IIpaBuUIBHBIN OTBET JIJ1st Kakoro BU/1a KOHTPOJIS

JTUCHHUTITAHBI (MOTYJIH, npeaHa3HauYeH
MOJYJIbHBIE €IUHUIIBI), TK CP I1A
dhopmupyromuii(e) TaHHbINA
3VH
2. | Moaynb 1. MaremaTuka 1.YcranoBure | YcTraHoBute HaIpsKEHUE — za Ia HET
MopynbHas eqununa 1. COOTBETCTBHE | COOTBETCTBUE MEKIY BOJIBTMET)P
HuddepenunpoBanue u ¢bu3nvecKoil BeTMUNHON U
WHTETPUPOBAHUE, Ha3BaHUEM Mpudopa JIst CHJIa TOKA —
muddepeHnanbHble ypaBHEHUS €€ U3MEepEHUsI. aMIiepMeTp

IEPBOTro nmopdaaka ¢

pa3AemsIoIUMUCS dusnueckas BeIUUNHA! IUIOTHOCTb — apEOMETP
MepEeMEHHBIMH. 1. HampspKeHue

Monynb 2. MenuuuHcKas 1 2. cujia ToKa OINITUYECKasi INIOTHOCTh
Ouosoruueckas pusuka 3. IUIOTHOCTH — (OTOKOIOPUMETP
MonynbHas eaiuHuna 2. 4. ori'TM4ecKasi INIOTHOCTh

l'unponunamuka u 5. macca Macca — BeChl
reMOJINHAMHUKA. 6. BI3KOCTb




MonynbHas equHuLa 3.
DIEeKTPOMAarHUTHbIE BOJHBI.
['eomeTpuyeckas u BOJTHOBAs
ONTHKA.

[Tpubop:

A) BOIbTMETP

B) ammepmetp

B) Bucko3umetp

I') apeometp

) doTokomopumeTp
E) Becnl

BA3KOCTD -
BUCKO3UMETP

2. Bonpocbl ¢ | Ontuueckas IIIOTHOCTh
pa3BépHYTHIM | pacTBOpa paBHa 0,523.
0TBETOM Onpenenure ero

ko3 durment
MIPOITYCKaHUS B
npouenTtax. OTBer
OKPYTJIUTH J0 IIEJI0TO
3HAYCHUSI.

30 na na HET

YK-8.3.1. Baageer HaBbIKaMHU 10 00ecrie4eHUI0 0€30MaACHOCTH B CUCTEME «4YeJI0BeK-Cpeaa 0O0uTaHMsD».

PesynbraTh OCBOEHHUS OIl | Uunukatopsl JTOCTYOKEHUS | Pe3ynbTaThl 00ydeHUs 10 JUCIIUTLTHHE
(KOMTIETEHIINN ) KOMIIETEHIINU
VK-8. Crocoben CO3/1aBaTh n | YK-8.3. Bnageer: B-1. Biageer HaBplkaMM 1O  0OECIIEUEHUIO

MOJJEP>KUBATh B MOBCEIHEBHOM JKU3HU U
B IpOo(EeCCHOHATILHOW  JIESITEIbHOCTH
0e30MacHbIe YCIOBUS KUZHEIEATEIILHOCTH
JUISS  COXPAaHEHUS MPUPOIHOU  Cpejpl,
o0OecrieyeHrss  YCTOWYMBOTO  Pa3BHUTHUS
oOmiecTBa, B TOM YHCJIE TpPHU Yrpo3e Hu
BO3HUKHOBEHUHU YPE3BBIYANHBIX CHTYAIIHA
1 BOCHHBIX KOH(l)J'H/IKTOB.

VK-8.3.1. Bmameer HaBhIKAMH 110
o0ecrieueHn0 0E€30IaCHOCTH B CUCTEME
«4eJoBeK-cpeia OOUTaAHUSY.

HOXapHOW M 3JeKTpo0e30MacHOCTH MpHU paboTe ¢
¢usznueckuM 000pyA0BaHUEM

No Paznen(sr), moapasaenbi(b) Tun 3amanus Coneprxanue 3a1aHus

JTUCITUIUIAHBI (MOJTYIIH,

[IpaBuibHBIN OTBET J{nst kakoro BUJa KOHTPOJIS
MpEIHA3HAYCH




MOJYJbHBIE €IMHUIIBI), TK CP ITA
dhopmupyromuii(e) TaHHBINA
3YH
Mopyns 1. Marematuka 1. Boibop Bri6epute Tpu BEepHBIX 2) 3a3eMJICHHUE Ja Ja HET
MonynbHas equauna 1. HECKOJIBKUX | OTBETa U3 IECTH. 4) 3alMTHOE 3aHYJICHHUE
HuddepenunpoBanue u npaBuiabHBIX | J[ns oGecnieuenus 6) 2JIEKTPOH3OJISAILHSI
WHTETPUPOBAHNE, OTBETOB AIIEKTPOOE30MaCHOCTH MIPOBOIOB
muddepeHnraIbHbIC ypaBHEHUS (bu3UIECKOro
MIEPBOTO MOPSIKA C HU3MEPUTEIIBHOTO
pasaensIoIUMUCS o0opynoBaHus
MIePEMEHHBIMH. UCIIOJIb3YETCS:
Mopynsb 2. MeauuuHcKas u
ouosornyeckas (puznka 1) otkpbiTas
MonynbHas equHuIA 2. AIIEKTPOMIPOBOJIKA
I'unponunamuka u 2) 3a3emileHne
reMOJMHAMHUKA. 3) HoBBIIIEHHAS
MonynbHas equHAIA 3. BIIQXKHOCTh
DNEeKTPOMArHUTHHIE BOJHBI. 4) 3alUTHOE 3aHYJICHUE
I'eomeTprueckas U BOJHOBAs 5) ucrnonp30BaHUE
OTITHKA. MCTOYHUKA OTKPBITOTO
OTHS
6) DIEKTPOU3OIISAIUS
IPOBOJIOB
2. Bpennsivu nns 3mopoBest | 40 na na HET
CUTyallMOHH | YETIOBEKA SBIISFOTCS
ble MeXaHUYeCKue KoueOaHus
3aJaun/Keiichbl | ¥ BOJHBI C 4YaCTOTOH 8,5

['u. Onpenenuts ATUHY
BOJIHBI 3TOTO HH(pa3ByKa
B BO3J1yX€, €CIIM CKOPOCTh
3ByKa B BO3J[yXE paBHA
340 m/c. OTBet
MMPUBCAUTE B METPaXx.




OIIK-1.1.1. 3HaeT OCHOBHbIE OHOJIOTHYECKHE METOAbl AHAJIN3A VISl Pa3padoTKH, UCCAEJOBAHNN U IKCIEPTHU3HI JEKAPCTBEHHBIX CPEACTB U

JIEKAPCTBCHHOI'0 PACTUTECJIBHOT'0O CHIPbS.

Pesynbrarsl OCBOEHHUS OIl | Muaukaropsl JIOCTIDKEHUsST | Pe3ynbrarsel 00yueHHs 0 TUCIUILIHHE
(KOMTIETEHIINN ) KOMIIETEHIIMU

OIIK-1. Crnocoben ucnonp3oBars | OIIK-1.1. 3naer: 3-1. 3HaeT OCHOBHBIE METOABl  U3MEPEHUs
OCHOBHBIC  Owonorudeckue,  (usuko- | OIIK-1.1.1. 3Haer OCHOBHBIC | TpUMEHsAEMBIX B (papmanuu (QU3NYECKUX BEIUYHH,
XUMHUUYECKUE, XUMHAYECKHe, | OMOJIOTMYEecKHe METOJIbl aHaiu3a Uil | a Takke OoOpaboTKM U aHauu3a MOJyYEHHBIX
MaTeMaTHYeCKHe METO/IBI Uit | pa3paboTKH, UCCJICIOBAaHUA U | JaHHBIX

pa3pabOTKH, UCCIIETOBAHUIA U SKCIIEPTU3BI
JIEKAPCTBEHHBIX CPEJCTB, HM3TOTOBJICHUS
JIEKapCTBEHHBIX NIPENapaToB.

OKCIICPTU3BI JICKAPCTBCHHBIX CPCACTB U

JICKAPCTBCHHOT'O PACTUTCIIBHOI'O ChIPbA.

No Paznen(sr), moapasaenbi(bl) Tun 3amanus ConeprxaHue 3ajaHus

JTUCHUTITAHBI (MOTYJIH,

[IpaBuNbHBIA OTBET

I[J'IH KaKoro Buga KOHTpPOJIsA

npcaHa3Ha4YCH

MOJYJbHBIE €IMHUIIBI), TK CP 1A
dbopMupyroiuii(e) JaHHbIN
3YH
4. | Moayns 1. MaremaTuka 1. Bei6op Br16epute Tpu BEpHBIX 2) IIOTHOCTh na na HET
MonynbHas eaununa 1. HECKOJIBKUX | OTBETa U3 ILIECTH. KHUJIKOCTEH U3MepseTcs
HuddeperumpoBanue u npaBuiabHbIX | Kakue u3 C TIOMOIIIBIO apeoMeTpa
UHTETPUPOBaHHE, OTBETOB HIDKENPUBEICHHBIX 4) mokasareJb
maddepeHranbHbIe ypaBHEHHS YTBEPKICHHH MIPETOMIICHUS
MIEPBOTO MOPSIKA C CHpaBeJIUBBIL u3MepseTcs ¢
pa3AeISIOMUMUCS MTOMOIIBIO
NepPEMEHHBIMH. 1) nonspumerp pedpakTomeTpa

Monayns 2. MenuiuHckas u
ouosnorudeckas Gpusuka
MoaynbHas equHUnA 2.
I'mpponnnamuka u
reMoJJUHAMHUKa.
MopynbpHas eqununa 3.

MpeHa3HaYEeH IS
MU3MEPEHHUS BA3KOCTH
KHUIIKOCTEH

2) TUIOTHOCTD KHIKOCTEH
HU3MEPSIETCS C TIOMOIITBIO
apeoMeTrpa

6) ¢ MOMOIIBIO
KaluuIsipa MOXHO
HCCIIEI0BATh BI3KOCTh
KHUIKOCTH
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ONEeKTPOMAarHUTHHIE BOJIHBI. 3) BUCKO3UMETp U3MEPSET
I'eomerpuueckas 1 BOJIHOBas ONTUYECKYIO IJIOTHOCTh
OIITHKA. BEIIIECTBA

4) moka3zareib
IPEJIOMIICHUS H3MEPSETCS
C TIOMOIIBIO
pedpakTomeTpa

5) pedpakromeTpus
MpEJICTaBIsIeT COO0M
METOJI aHAJIN3a
MTOBEPXHOCTHO-aKTHBHBIX
BCIIIECTB

6) C MOMOILBIO KaWLIsIpa
MOYKHO UCCIIEIOBATh
BSI3KOCTD JKUJAKOCTH

2. Ha mukpockomne 600 na na HET
CUTyallMOHH | yCTaHOBJICH OOBEKTHB C
ple (hOKYCHBIM pacCTOSIHUEM

3agaun/keiicbl | 4 MM u 15-kpaTHbIil
okyisp. Onpenenute
YBEIIMYCHUE, CO31aBaEMOE
MHUKPOCKOIIOM, €CJIU €T0
00BeKTUB (hopmMHpyeT
Hn300pakeHue Ha
paccrosiauu 160 M.

OIIK-1.2.1. YMeeT NpUMeHSITb OCHOBHbIe (PU3MKO-XMMHMYeCKHe M XHMHYECKHe MeTOAbl aHAJM3Aa I pa3padoTKM, MCCIeJ0BAaHUH M

IKCIIEPTHU3LI JIEKAPCTBCHHBIX CPEACTB, JIEKAPCTBCHHOI'0 PACTUTEC/IBHOI'0 CHIPbA U OHMOJIOrHYeCKHX Oﬁ'beKTOB, NPUMEHATDH OCHOBHBIC METOAbI
(l)I/ISI/IKO-XI/IMI/I‘leCKOFO AHAJ/IM3a B M3T0TOBJICHHUM JICKAPCTBCHHLIX IpenapaToB.

Pesynprarel OCBOEHHUS OIl | Mugukaropsl noctuxkeHust | Pe3ynbrarel 00ydeHUs 10 TUCHUTUIMHE
(KOMIIETEHIIUN ) KOMIIETEHIIUU

OIIK-1. Crniocoben ucnoin3oBatk | OIIK-1.2. Vmeer: y-1. YMmeer mnpoBOIUTh H3MEpeHHs (PU3MUECKUX
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OCHOBHBIE  OWoONOTHYEeCKHE,  (PHU3HKO-
XMMHYECKHE, XHUMUYECKHE,
MaTeMaTHYECKUE METO/bI TUIst

pa3paboTKH, UCCIETOBAHUM U SKCIIEPTU3HI
JIEKAPCTBEHHBIX CPEJCTB, HM3TOTOBIICHUS
JIEKapCTBEHHBIX MPENapaToB.

OIIK-1.2.1.
OCHOBHbIE
XUMHUYECKHE

YmMmeer IIPUMEHSATH
GU3NKO-XUMHUYECKHE U
METOABl aHamu3a i
pa3paboTKu, UCCIIeI0BaHUN u
AKCIIEPTU3Bl JIEKAPCTBEHHBIX CPEACTB,
JIEKapCTBEHHOT'O PAaCTUTENILHOTO ChIPbsI
1 OMOJIOTHYECKUX 0OBEKTOB, IPUMEHSTh
OCHOBHbIE METObI ¢buzuko-
XMMHUYECKOTO aHallu3a B HU3TOTOBJICHUU

BEITMYHH C IMOMOIILI0 JTA00paTOPHOTO (PU3UIECKOTO
o0opyIoBaHus, TPOBOIUTH OOpPabOTKY W aHaau3

MOJIYUYCHHBIX JaHHBIX,
IIPOBCACHHOI'O

PE3yNIbTaThI
JKCIIEPUMEHTA

JICKAPCTBCHHLIX IIPCIIaApaToOB.

a TaKXKe MPeIOCTaBIATh
(hu3mIecKoro

Ne Paznen(sr), moapaznenbi(bl)

Twum 3aganus

Coneprkanue 3a1aHus

[IpaBuNbHBINA OTBET

I[J'IH KaKoro Buga KOHTpPOJIA

JVCIATUTMHBL (MOYITH, npeJHa3HAYeH
MOJIYJIbHBIE €TUHUIIBI), TK CP I1A
dbopMupyromuii(e) TaHHBIT
3YH
5. | Moayns 1. MaremaTuka 1. Bei6op Br16epute Tpu BEpHBIX 2) YBEIMUYCHHOE na na HET
MonynbHas eaununa 1. HECKOJIBKUX | OTBETAa U3 ILECTH. 4) npsiMmoe
HuddepenunpoBanue u npaBwiIbHBIX | OKyJsIp MUKpOCKoIa faet | 6) MHEMOE
UHTETPUPOBaHHE, O0TBETOB yBEJIUYEHHE:
g depeHraIbHble ypaBHEHUS
MIEPBOTO MOPSJIKA C 1) ymeHbILIeHHOE
pa3AeISIOMUMUCS 2) yBEITUUCHHOE
MePEMEHHBIMH. 3) mepeBepHyTOE
Mopyns 2. Menuiiuackas u 4) npsimoe
ouosnorudeckas Gpusuka 5) melicTBUTEIHHOE
MopynbHas equHuna 2. 6) MHUMOE
I'mppoaunamuka u 2. Onpenenure MRy 2 hit:} na HET
reMOIMHAMHUKA. CuTyallMoOHH | KIOBETHI B IM, €CJIA yTOJ
MonynbHas eauHuna 3. pie MOBOPOTA MIIOCKOCTH
ONEeKTPOMAarHUTHEIE BOJIHEIL. 3a1auu/Keichl | TOJIApU3aIi CBETOBOTO
I'eomeTpuueckas 1 BOJIHOBAS JTyda U1t MOYH OOJTBHOTO
OITHKA. nuabeToM paBeH 6,65° mpu
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KOHIIEHTPAIIMH caxapa

¢ = 0,05 r/cm®. YaenbHOE
BpalllcHHE caxapa

[00] = 66,5 rpam-cM®/(r- M)

OIIK-1.3.1. Baageer cnoco0OHOCTBHIO HCHOJb30BATH MAaTeMATHYeCKHE METOAbl U OCYLIEeCTBJISATH MaTeMAaTH4YeCKYI) 00padOTKYy JIaHHBIX,
NMOJIyYeHHBIX B XO0/€e PpPa3padoTKH JIeKAPCTBEHHBIX CPeICTB, a TaKKe MCCJIeJOBAHUNA M IKCIHEPTH3bI JEKAPCTBEHHBIX CPEACTB,
JIEKAPCTBEHHOI'0 PACTUTEIbHOIO CHIPbS M OMOJIOTHYECKUX 00BEKTOB.

Pesynbratsl OCBOEHHUS OIl | Mumukatopsl noctuxeHus | Pe3ynbrarel 00ydeHUs MO AUCHUILIINHE
(KOMTIETEHIINN ) KOMIIETEHIINU

OIIK-1. Crocoben ucrons3oBars | OIIK-1.3. Baangeer: B-1. Bnaneer HaBBIKAMU MaTeMaTUYECKOH
OCHOBHble  Omonoruueckue, ¢usuko- | OIIK-1.3.1. Bnaxeer cnocoOHOCTBIO | 00paOOTKH 3KCIIEPUMEHTAIBHBIX JaHHBIX
XAMUYECKHE, XHMUYECKHE, | HCIOJL30BAaTh MATEMAaTHUYECKUE METOIbI

MaTeMaTH4YECKHUE METOJIbI UL | 1 OCYHIECTBJISITh ~ MaTEMaTHUYECKYIO

pa3paboTKu, UCCIETOBAHUM M SKCIEPTU3bl | 00pabOTKY [aHHBIX, I[OJYYEHHBIX B
JICKapCTBCHHBIX CPEJICTB, H3TOTOBIICHUS | XOIE  pa3paldOTKH  JIEKAPCTBEHHBIX
JIEKApCTBEHHBIX IIPETapaToB. CPEICTB, a TakKe HCCISAOBaHUN U
AKCTIEPTU3BI JIEKAPCTBEHHBIX CPEJICTB,
JIEKAPCTBEHHOT'O PACTUTEIBHOTO ChIPhS
1 OMOJIOTHYECKNX 00HEKTOB.

Ne Paznen(sr), moapaznenbi(bl) Tun 3aganus Copepxanue 3a1aHus IIpaBUIBHBIN OTBET JIJ1st Kakoro BU/1a KOHTPOJIS
JUCLUTUIMHBI (MOYIIH, IIpeIHa3HAYEH
MOJYJbHBIE €IMHUIIBI), TK CP I1IA

dbopMupytroiuii(e) JaHHBIT
3YH
6. | Moaynb 1. Maremaruka 1. Bei6op BeiGepute TpH BEpHBIX 2) cpennee na na HET
MonynbHas equauna 1. HECKOJIbKHX OTBETAa U3 LIECTH. apudmernyeckoe
HuddepenunpoBanue u npaBWIbHBIX | J[71s cratucTuyeckoro 4) cpennee
HMHTErpUPOBAHUE, OTBETOB OMHCAHUS KBaJIpaTHYECKOe
muddepeHranbHble ypaBHEHHS AKCIEPUMEHTAIbHBIX OTKJIOHEHHE
TIEPBOTO MOPSJIKA C JTAHHBIX MOYHO 6) perpeccHOHHBIN
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pasaeNsoImuMUcS UCTIOJIb30BaTh! aHaImn3
MIePEMEHHBIMH.
Mopayne 2. MenuiuHckas u 1) cpennee
Ouosoruueckas Gpusuka TPUTOHOMETPHUUECKOE
MopynbHas equHuna 2. 2) cpeanee
lM'unponunamuka u apudmeTnuecKoe
reMOJMHaMUKa. 3) nudpaxuus
MoaynbHas equauna 3. 4) cpennee
DNEeKTPOMarHUTHBIC BOJIHBI. KBaJpaTHIECKOE
I'eomeTpuueckas U BOTHOBAs OTKJIOHEHHE
OIITHKA. 5) crieKTpanabHbIN aHAINU3
6) perpeccuoOHHBII
aHaJIN3
2. DOKyCHOE PacCTOSIHUE 300 na na HET
CutyanMoHH | MUKpOCKOIIa paBHO 1,6 cM,
1803 oonexktBa — 0,80 cm.
3agaun/keiicel | Onpenenure yBelnyeHue,
co3/aBaeMoe
MHUKPOCKOTIOM, €CJIH
paccTosiHuEe MEXIy
00BEKTHUBOM U OKYJIIPOM
Mukpockomna 16,0 cM.
PaccrosiHne Hanmydmero
3pEHUs IPUHSATH 24 CM.

IIK-5.1.1. 3naer METOAOJOTUI0 NMPOBECACHHUS aHAJIHU3A TOKCHYCCKUX BEIIECTB, UCIIOJbB3YH KOMIIVIEKC COBPEMECHHBIX BBICOKOTEXHOJOTMIHBIX
(I)H3HKO-XI/IMI/I'-ICCKI/IX, OHMOJIOTMYECKHX U XUMHUYECKHX METO0J10B aHAJIU3A.

Pesynbrarel OCBOCHMUS OIl | Nugukatopsl nocTuxkeHus: | Pe3ynbrarel 00ydeHwHs 10 TUCIUTUIIHHE
(KOMTIETEHIINN ) KOMIETEHIINU
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IIK-5. CrocobeHn BeimosHATE | 1IK-5.1. 3Haer:

KJIIMHUYECKUE naboparopusie | I1K-5.1.1. 3HaeT METOMOJIOTUIO | METOAbl aHaiau3a
HCCIIEIOBAHUS TpeThei KaTeropuy | MPOBEJICHUS  aHauu3a TOKCHYECKUX | (apmamuu
CJI0KHOCTH, B TOM 4HMCJ€ Ha OCHOBE | BEIESCTB, HCIIONB3YS KOMIIJIEKC

BHCAPCHUA HOBBIX MCTOOAOB H MCTOIUK

COBPCMCHHBIX  BBICOKOTCXHOJIOTHUYHBIX

3-1. 3HaeT OCHOBHbBIE COBPEMEHHBIC (HIUUECKUE
BEIIECTB,

HCIIOJIb3YEMBIC B

pa3IensAOIUMUC
IIEPEMEHHBIMHU.

Mopyns 2. MenuuuHcKas 1
Ouosoruueckas pusuka
MopynbHas equHuna 2.
I'mppoannamuka u
reMOJMHAMUKA.

MopynbHas eqununa 3.
DNEeKTPOMarHUTHbIE BOJHBI.
['eomeTpuyeckas u BOJTHOBAs
ONTHKA.

1) nonsipumerp
npegHa3HaueH Jis
M3MEpEHUs
KOHIIEHTPaLU1
ONTUYECKH aKTUBHBIX
BEIIECTB

2) IIOTHOCTH JKUJIKOCTEH
U3MEPSETCs C TOMOIIBIO
TUTpOMETpa

3) BUCKO3UMETp U3MEPSET
BSI3KOCTH BEIIIECTBA

4) noka3zareib
MIPEJTOMIICHUS H3MEPSIETCS

3) BHCKO3UMET]
U3MEPSET BA3KOCTD
BEIIIECTBA

5) pedbpakromerpus
npeacTaBisieT co0oit
METO/] U3MEPCHHSI
TIOKa3aTeJIst
MIPEIOMJICHUS BEICCTB

UCCIIeIOBaHUSI. (U3UKO-XUMHUYECKUX, OMOJIOTHYECKUX U
XMMHUYECKHX METOJIOB aHAIIN3A.

Ne Paznen(pr), moapasaensi(bl) Tun 3ananus Coneprxanue 3agaHust [IpaBuibHBIN OTBET JIns kakoro BuJa KOHTPOJIS
JTUCIUILIAHBI (MOYIIH, MpeHa3HauYeH
MOJYJbHBIE €IMHUIIBI), TK CP 1A

dbopMupyroiuii(e) JaHHBIT
3YH
7. | Monynb 1. MaremaTuka 1. Bei6op Br16epute Tpu BEpHBIX 1) nossipumetp na na HET
MonynbHas eqununa 1. HECKOJILKMX | OTBETa U3 IIECTH. npeIHa3HayYeH [
HuddepenuupoBanue u npaBuiabHbIX | Kakue u3 U3MEpEHUS
WHTETPUPOBAHNE, OTBETOB HUKCTIPUBEIICHHBIX KOHIICHTPAIUU
muddepeHranbHble ypaBHEHUS YTBEPKACHUIA ONTUYECKU aKTUBHBIX
TIEPBOTO TOPSIIKA C CTIpaBe/TNBBI BEIIIECTB
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C MOMOIIBIO
criekTpodoToMeTpa

5) pedpakromerpus
IpeICTaBIseT CO0Oit
METOJl K3MEPCHUS
MOKa3aTessl MPEIOMIICHHS
BEILIECTB

6) ¢ mOMOIIBEIO
(OTO3IEKTPOKOTIOPHUMETP
a MOYKHO HCCJIeZIOBaTh

KHHCMATHUYCCKYIO

BSI3KOCTh JKUJAKOCTH
2. Omnpenenure npeaenbHbld | 51 na na HET
CuTyanmoHH | yroJ IOJHOTO
ple BHYTPEHHETO OTPAKCHHUS

3aJaun/Keiichbl | JJIS TPaHUIIbl «CTEKIO—
JKHJKOCTb) €CJIH
MOKa3aTeNb MPEIOMICHHUS
cTeKia, cocrasigeT 1,8, a
MOKAa3aTeNb NPETOMIICHHUS
KUJKOCTH paBeH 1,4.
OTtBer npuBenuTE B
rpajaycax, OKpyriuB J0
LIEJIO0TO.

IIK-5.2.1. YMeeT MHTEePNPETHPOBATH Pe3y/bTaThl Cy/1e0HO-XUMHYECKOH U XMMHMKO-TOKCHKOJOTMYECKOH IKCIePTH3bI C Y4eTOM INpPoLeccoB
OnoTpaHcopManuM TOKCHYECKHUX BellleCTB U BO3MOKHOCTel AHAJIMTHYECKHX METOJAO0B MCC/Iel0BAHUSI B COOTBETCTBUM ¢ JeiicTBYIomIei
HOPMATHBHOM TOKYMEHTALMEH.

Pe3ynbrarel OCBOEHUS OIl | Mugukatopsl nocTuxeHusl | Pe3ynbrarel 00ydeHwHs 0 TUCIUTUIIHHE
(KOMTIETEHIINN ) KOMIETEHIINU

[TK-5. Cnocoben BeIMOHATh | [1K-5.2. YMmeer: y-1. Ywmeer MPOBOJIUTH MHTEPIPETAIUIO
KJIIMHUYECKUE naboparopubie | [1K-5.2.1. VYwmeer wuHTepnpeTHpoBaTh | pe3ydbTaTOB U3MEpPEHUN PU3NUECKUX BEITUUUH
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muddepeHraibHbIe ypaBHEHUS
MEPBOTO MOPsIJIKA C
pazaensomuMucs
MePEMEHHBIMHU.

Mopyns 2. Menuiiuackas u
ouosnorudeckas Gpusuka
MopynbHas equHuna 2.
I'mppoaunamuka u
reMOJIMHAMHUKA.

MopynbHas eqununa 3.
DNeKTPOMarHUTHHIE BOJTHBI.
['eomeTpuyeckas u BOJHOBAs
OTITHKA.

OTIPEIETISAETCS:

1) pasmepom mpeamera
2) hoKyCHBIM
paccTostHueM 00BbEKTHBA
3) nrameTpoM 0OBEKTHBA
MHKpPOCKOTIa

4) pokycHBIM
PACCTOSIHUEM OKYJIsIpa

5) nnameTpom okymsipa
6) onTuyeckumM
PacCTOSTHHEM MEXTy
00BEKTHBOM M OKYJISIPOM

PacCTOsTHHEM OKYJIsipa
6) onTHYECKUM
PacCTOSTHHEM MEXKTY
00BEKTUBOM H
OKYJIIPOM

HCCIIEI0BAHUS TpeThen KaTeropuu | pe3yibTaThl CyAeOHO-XMMHUYECKOH H

CIIOKHOCTHM, B TOM YHCJI€ Ha OCHOBE | XMMHKO-TOKCHUKOJIOTUYECKOH

BHEJIPEHUSI HOBBIX METOJIOB W METOAMK | DKCIEPTU3BI C  YYETOM  IPOIECCOB

HCCIEA0BaHUS. ouotpanchopmanuu TOKCHYECKHUX

BELIECTB u BO3MOXHOCTEH
AQHAJTMTUYECKUX METOJIOB MCCIEI0BAHMS
B COOTBETCTBHMM C  JEHUCTBYIOLIEH
HOPMATUBHOM JOKYMEHTAIIMEH.

Ne Paznen(pr), moapaznenbi(bl) Tun 3ananus Coneprxanue 3a1aHus [IpaBunbHBIN OTBET Jns xakoro Buaa KOHTPOIS
JTUCHHUTITAHBI (MOTYJIH, npeaHa3HauYeH
MOJYJIbHBIE €IUHUIIBI), TK CP I1A

dbopMupyrouii(e) JTaHHBIT
3YH
8. | Moaynb 1. MaremaTnka 1. BoiOop Bri6epute Tpu BEpHBIX 2) hokycHBIM Ja na HET
MopynbHas eqununa 1. HECKOJIbKHX OTBETA U3 IIECTH. paccTositHueM
HuddepennupoBanue u npaBuwiIbHbIX | OnTHuYeckoe yBeiauueHue | oObEKTUBA
WHTETPUPOBAHUE, OTBETOB MHUKpPOCKOIIa 4) pokyCcHBIM
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2. PactBop caxapa, HaTUTBIN
CuryaumonH | B TpyOKy anuHoit 20 cm,
ble MIOMEIIIEH MEXIY
3aJa4ui/Keichl | ITOIAPU3aTOPOM U

aHAIU3aTOPOM
noisipumerpa. Haitiaure
YrOJI TOBOPOTA MIIOCKOCTH
MOJISIPU3AIIIH CBETa
JIUHOM BOJHBI A=0,5MKM,
€CIT KOHIIEHTPAIIHSI
caxapa B pacTBOpe
c=0,225r/c™m®, a
yIIeTFHOE BpaIllCHUE
caxapa JJIsl HCII0JIb3yeMOM
JUTHHBI BOJIHBI CBETa PaBHO
[00] = 66,7 rpam-cM®/(r-mm)
. OTBeT npuBenuTE B
rpajaycax, OKpyriuTe J0
1EJIOTO.

30

Aa aa HET

MNK-5.3.1. Biageer HaBbIKAMM OIEHKH KadyecTBa KJIMHHYECKHX ﬂaﬁopaTopme uccjaeaoBaHui TpeTbeﬁ KaTeropum CJI0KHOCTH H

HHTEPHNPETALIMUA PE3YyJbTATOB OUCHKHN; HABBIKAMHA COCTABJCHUA 0TYETA 0 MPOBCACHHBIX KIIMHUYECCKHUX naﬁopaTopﬂmx HCCJIeIOBAHUM.

Pesynbrarhr OCBOCHHS OIl | Uuaukaropsl noctuxeHus: | Pe3ynbrarel 00ydeHUs MO AUCIUILIINHE
(KOMTIETEHIINN ) KOMIIETEHIINU

[1K-5. Crocoben BeimonHATh | [1K-5.3. Brnageer: H-1. BiageeT HaBbIKAMH OLIEHKH  KadecTBa
KJIINHUYECKHUE nabopatopubie | [1K-5.3.1. Bnameer HaBbIKaMU OIIEHKH | TPOBEACHHBIX  JAaOOPAaTOPHBIX  HM3MEpEHWA U
HCCIIeIOBAHUS TpeThei KaTeropuy | KauecTBa KIMHUYECKUX JaOOPATOPHBIX | COCTaBJICHHS OTYETOB 0 MIPOBEICHHBIX
CIIO)KHOCTH, B TOM WYHCJE HAa OCHOBE | HWCCICJAOBAHMHA  TPEThEH  KAaTETOPHH | WCCIEIOBAaHUIX

BHEJPEHUS HOBBIX METOJOB M METOAMK | CJIOXHOCTH u HUHTEPIPETAINU

HCCIIEIOBAHUS. pe3yIbTaTOB OIIEHKH; HaBBIKAMH

COCTAaBJIICHUS OTYE€Ta O IPOBEACHHBIX
KJIMHHYECKUX 71a00paTOPHBIX
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HUCCJIETOBAHUM.

muddepeHnranbHble ypaBHEHHS
MIEPBOTO MOPAIKA C
pasaeNsoImuMucs
MIePEMEHHBIMH.

Mopyns 2. MenuiuHckas u
ouosornyeckas (puznka
MonynbHas equHuIA 2.
I'mppoaunamuka u
reMOJMHAMHUKA.

MopynbHas eqununa 3.
DNEeKTPOMArHUTHHIE BOJHBI.
['eomeTpuyeckas u BOJTHOBAs
OIITHKA.

MIPOBEACHHBIX
HCCJIEOBAHUI BEIECTB
MOYKHO KCII0/Ib30BaTh.

1) SWOT-ananu3

2) KOppESIIIMOHHBIN
aHaJIM3

3) COIHOIOTHYCCKHI
aHaJIM3

4) perpecCHOHHbBIN
aHaJIM3

5) cniekTpanbHbII aHATN3
6) AuCIepCHOHHBIN
aHaJIM3

6) quCrepCHOHHBIH
aHaIM3

Ne Paznen(sr), moapazaesnbi(bl) Tun 3aanus Copepxanue 3a1aHus IIpaBUIBHBIN OTBET Jlns kakoro Buaa KOHTPOIISA
JUCLUIUIMHBL (MOYIH, peJHa3HaYeH
MOJYJIbHBIE €IMHUIIBI), TK CP ITA

dhopmupyromuii(e) TaHHbINA
3YH
9. | Moayns 1. MaremaTuka 1. Bei6op BeiGepute TpH BEpHBIX 2) KOppEeISIIHOHHBII Ja na HET
MonynbHas eaununa 1. HECKOJIBKUX | OTBETA U3 ILECTH. aHaIn3
HuddepennupoBanue u npaBWIbHbIX | /LI cTaTUCTHYECKOTO 4) perpecCHOHHbBIN
UHTETPUPOBaHUE, OTBETOB OIKCaHMsl Pe3yIbTaTOB aHaIu3
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2. JlexapcTBO BBOJAT 24 na na HET
CutyanmoHH | BHyTpuBeHHO. Ha xakoii
ble MHHUMAJIbHOW BBICOTE

3agavyu/Keichl | TOJDKEH HaXOAUThCS
KOHTEHUHEp C JIEKapCTBOM,
€CJIM BEHO3HOE JaBJICHHUE
cocrasiuseT 18 mmHg?
CyuTath, YTO INIOTHOCTH
JIEKapCTBa paBHA
IUIOTHOCTHU BOABI. OTBET
HpI/IBeI[I/ITe BCMHU
OKPYTJIUTE 10 LUEI0TO0

2. BOHpOCH I ITIOATOTOBKH K HpOMe)I(YTOqHOﬁ arTeCralnu:

BOHpOCH JJIA HpOMe)KYTO‘IHOﬁ aTTeCTalnu
1. OCHOBHBIC ITOJI0KEHHUS MOHGKYHﬂpHO-KHHeTquCKOﬁ TCOpHU. KJIaCCI/I(bI/IKaIII/ISI JICKAPCTBCHHBIX BCUICCTB IO arp€raTHOMY COCTOSHHUIO.
OTnnums MOJICKyanHOﬁ CTPYKTYPhbI I'a30B, H(HHKOCTCﬁ H TBEPAbIX TCII.

2. IToBepxHOocTHOE HaTskeHue. KanniuispHsle siBiieHHs. [[0BEpXHOCTHO-aKTUBHBIE BEIIECTBA.

3. Bsaskocts xxuakocren. YpasHenue HeroToHa.

4, Peonornueckue coiictBa Ouonorndeckux xuakocteit. opmyna I[Nyazeinsi.

5. Bsaskocts. YpaBHenue HbroToHa.

6. MexaHnuueckre BOJIHbL. Y paBHEHHE U Ipaduk Oeryiei BOIHbI.

7. 3Byk. du3nueckre XxapaKTepUCTUKH 3BYKOBOW BOJIHBI, MX CBSI3b C (PU3MONOTHMYECKUMHU XapaKTEpUCTUKAMH 3BYKOBBIX ollyIieHui. O6iacTb
CIIBIIIUMOCTH.

8. VnbTpa3Byk. UcTOUHUKH yabTpa3ByKOBBIX BOJIH. OCOOEHHOCTH B3aMMOAEHUCTBUS YIIbTPa3BYyKa C BEIECTBOM. Mcronbp30BaHNe yiabTpa3ByKa B
MeIUIHE U (hapMalyH.

9. [IIkana 3J1€eKTPOMAarHUTHBIX BOJIH.

10. 3aKOHBI T€OMETPUYECKON ONTHUKH.

11.  Orpaxenue u npenomiieHue ceera. [lomHoe BHyTpeHHEE OTpaXkeHuUE.

12. Pedpakromerpus. [Ipumenenue pedpakToMeTpoB B papmaruu.

13.  Tonkue nun3sl [locTpoeHne n300pakeHnit B TOHKUX JIMH3AX.

14. Crtpoenue yenoBeueckoro riaza. Koppekius 3peHusi.
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15.  VerpoiictBo Mukpockona. IMMepCHOHHbBIE MUKPOCKOIIBI.

16. [Tonsipuzanus ceera. EcrecTBeHHbIN U MOJspU30BaHHbIN CBET. [lossipuzarop u ananuzarop. 3akoH Mantoca.

17.  Onruuecku aKTUBHBIE BELIECTBA. Y I€JIbHOE BpalieHue. Jlucnepcust onTuyeckoi akTUBHOCTH. [lomsipuMeTpbl M UX IPUMEHEHUE [
UCCIIeIOBaHUS BEILIECTB.

18. [Tornomenue cBera. 3akoH byrepa. 3akon bepa. 3akon byrepa-JlamGepra-bepa.

19.  Moumsipusiii koaddunreHT nornomenus, KodpUIUEeHT NPOIyCKaHus, ONTHYecKas INOTHOCTh. KonopumeTpus, npuMeHenue B papMaluu.
20.  TemnoBoe uznyueHue Tes. OCHOBHBIE BETUUMHBI, XapaKTEPHU3YIOLIHE TEIIOBOE H3IIyYeHHE — YJHEPTeTHUECKasi CBETUMOCTh, KO (UIIHEHT

MOTJIOLIEHUS, CIIEKTPaJIbHAS IJIOTHOCTh SHEPTEeTUUECKON CBETUMOCTH, MOHOXPOMAaTHYEeCKUIl K03()PUIIMEHT MOTIOICHHUS.
3. [Ipumep Ouneta 11si IPOMEKYTOYHON aTTeCTalluU

(benepanabHOE rocy1apcTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEIKICHNE BICIIEI0 00pa30BaHUs
«Bourorpaackuii rocyapCTBEHHbIN MEIUIIMHCKANA YHUBEPCUTET
Munucrepcrsa 3npaBooxpanenus Poccniickoit enepanuu

JucuummHa: MenuiuHcKas u Onoorndeckas Gu3nka
Crenpanurer mo HampaslieHuto moarotoBku 33.05.01 @apmarus, HanpaBiaeHHOCTH (poduib) Papmarus
YueOusrii rox: 2026 - 2027

bunet k 3auery Ne 0.

1. Pedpaxromerpus. [Ipumenenue peppakToMeTpoB B papmaruu.

2. Momnspuslit K03¢h(HUIEHT TOoTTTomEeH s, K03()PUIIMEHT MPOmyCKaHus, ONTUYECKas TUIOTHOCTh. KoopumeTpusi, mpuMeHeHne B (papMarivy.

3aBenyrouiuii kadeapoit C.A. lllemsiknHa

B nonHoM o6bemMe Qo 01IeHOUHBIX cpeacTB no auciumiuie gqoctyned B OMMOC ®I'BOY BO Boarl'MY Munsapasa Poccun.

Paccmotpeno Ha 3acegannu kadeapsl GU3UKHA, MAaTeMAaTHKH W HHPOPMATUKH, TIPOTOKOJ OT «22» Mmas 2026 r. Ne 10.

3aB. kadeapoit pusuku, _
MaTeMaTHKU ¥ WH(POPMATUKHU, JTOLEHT - ' Hlemsxuna C.A.
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Assessment tools for conducting attestation in discipline

""Medical and Biological Physics™
for students of 2026 year of admission under the educational programme
33.05.01 Pharmacy, specialisation (profile) Pharmacy (Specialist’s degree),

form of study full-time

for the 2026-2027 academic year

1. Assessment tools for conducting ongoing monitoring in classes (CA), assessing the independent work of students (IW), conducting midterm
assessment (MA), allowing to check the development of students’ knowledge (k) / skills (s) / abilities (a) as provided by the discipline program:

EC-8.1.1. Understands the effects of harmful and hazardous factors on the human and animal body and the natural environment; methods

and techniques for protecting against harmful and hazardous factors in everyday life and professional activities.

Results of mastering the educational
program (competencies)

Indicators of Competency Achievement

Learning outcomes for the discipline

EC-8. Capable of creating and maintaining
safe living conditions in everyday life and
professional activities to preserve the
natural environment and ensure sustainable
development of society, including during
the threat and occurrence of emergency
situations and military conflicts.

EC-8.1. Knows:

EC-8.1.1. Understands the effects of
harmful and hazardous factors on the
human and animal body and the natural
environment; methods and techniques for
protecting against harmful and hazardous
factors in everyday life and professional
activities.

k-1. Knows the safety rules when measuring physical
quantities and working with physical measuring

equipment

N | Section(s), subsection(s) of the Task type Task content Correct answer What type of control is it
0. discipline (modules, modular intended for?
units), CA W MA
forming this knowledge, skills
and abilities
1. | Module 1. Mathematics 1. Selecting Choose three correct 1) The density of Yes Yes No
Modular unit 1. Differentiation | multiple answers out of six. liquids is measured
and integration, first-order correct Which statements are using a hydrometer
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differential equations with answers true? 3) the refractive index
separable variables. 1) The density of liquids of liquids is measured
Module 2. Medical and IS measured using a using a refractometer
Biological Physics hydrometer 5) Optical density
Modular unit 2. Hydrodynamics 2) scales are designed to describes the ability of
and hemodynamics. measure body weight a substance to absorb
Module 3. Electromagnetic 3) the refractive index of radiation

Waves. Geometric and Wave liquids is measured using

Optics. a refractometer

4) the optical density of
liquids is determined
using a polarimeter

5) Optical density
describes the ability of a
substance to absorb
radiation

6) a
photoelectrocolorimeter
allows one to determine
the concentration of
optically active substances

2. Open- A method of analyzing refractometry Yes Yes No
ended medicinal products based
guestions on the determination of

the refractive index of the
test substance.

EC-8.2.1. Able to make decisions to ensure security in various situations, including during the threat and occurrence of emergencies and
military conflicts.

Results of mastering the educational | Indicators of Competency Achievement | Learning outcomes for the discipline
program (competencies)

EC-8. Capable of creating and maintaining | EC-8.2. Can: s-1. Able to assess the situation and make decisions
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safe living conditions in everyday life and
professional activities to preserve the
natural environment and ensure sustainable
development of society, including during

EC-8.2.1. Able to make decisions to
ensure security in various situations,
threat
occurrence of emergencies and military

including during the

and

to ensure fire and electrical safety when working
with measuring laboratory equipment in the physics
classroom, as well as in the event of a threat or
occurrence of emergency situations and military

the threat and occurrence of emergency | conflicts. conflicts.
situations and military conflicts.
N | Section(s), subsection(s) of the Task type Task content Correct answer What type of control is it
0. discipline (modules, modular intended for?
units), CA W MA
forming this knowledge, skills
and abilities
2. | Module 1. Mathematics 1. Establish a | Establish a voltage-voltmeter Yes Yes No
Modular unit 1. Differentiation | corresponden | correspondence between a

and integration, first-order ce
differential equations with
separable variables.

Module 2. Medical and
Biological Physics

Modular unit 2. Hydrodynamics
and hemodynamics.

Module 3. Electromagnetic
Waves. Geometric and Wave
Optics.

to measure it.

Physical quantity:
. Voltage

. current strength
. density

. optical density

mass

. viscosity

oOUhwWN R

Device:

A) voltmeter

B) ammeter

B) viscometer

D) hydrometer

D) photocolorimeter
E) scales

physical quantity and the
name of the device used

current strength-
ammeter

density-hydrometer

optical density-
photocolorimeter

weight-scales

viscosity-viscometer
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2. Open- The optical density of the
ended solution is 0.523.
questions Determine its

transmittance as a
percentage. Round your
answer to the nearest
whole number.

30

Yes Yes No

EC-8.3.1. Possesses skills in ensuring safety in the ""human-habitat™ system.

Results of mastering the educational
program (competencies)

Indicators of Competency Achievement

Learning outcomes for the discipline

EC-8. Capable of creating and
maintaining safe living conditions in
everyday life and professional activities to
preserve the natural environment and
ensure sustainable development of society,
including during the threat and occurrence
of emergency situations and military
conflicts.

EC-8.3. Owns:
EC-8.3.1. Possesses skills in ensuring
safety in the "human-habitat" system.

a-1. Possesses skills in ensuring fire and electrical
safety when working with physical equipment

N | Section(s), subsection(s) of the Task type Task content Correct answer What type of control is it
0. discipline (modules, modular intended for?
units), CA W MA
forming this knowledge, skills
and abilities

3. | Module 1. Mathematics 1. Selecting Choose three correct 2) grounding Yes Yes No

Modular unit 1. Differentiation | multiple answers out of six. 4) protective grounding

and integration, first-order correct To ensure electrical safety | 6) electrical insulation

differential equations with answers of physical measuring of wires

separable variables. equipment, the following

Module 2. Medical and IS used:

Biological Physics
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Modular unit 2. Hydrodynamics 1) open electrical wiring
and hemodynamics. 2) grounding
Module 3. Electromagnetic 3) high humidity
Waves. Geometric and Wave 4) protective grounding
Optics. 5) use of an open fire
source
6) electrical insulation of
wires
2. Situational | Mechanical vibrationsand | 40 Yes Yes No
tasks/cases waves with a frequency of

8.5 Hz are harmful to
human health. Determine
the wavelength of this
infrasound in air if the
speed of sound in air is
340 m/s. Give your
answer in meters.

GPC-1.1.1. Knowledge of the basic biological methods of analysis for the development, research, and examination of drugs and medicinal
plant materials.

Results of mastering the educational | Indicators of Competency Achievement | Learning outcomes for the discipline
program (competencies)

GPC-1. Capable of using basic biological, | GPC-1.1. Knows: k-1. Knows the basic methods of measuring
physicochemical, chemical, and | GPC-1.1.1. Knowledge of the basic | physical quantities used in pharmacy, as well as
mathematical methods for the | biological methods of analysis for the | processing and analyzing the obtained data

development, research, and evaluation of | development, research, and examination
medicinal products, as well as the | of drugs and medicinal plant materials.
manufacture of medicinal products.

N | Section(s), subsection(s) of the Task type Task content Correct answer What type of control is it
0. discipline (modules, modular intended for?
units), CA | W | MA
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forming this knowledge, skills
and abilities

Module 1. Mathematics
Modular unit 1. Differentiation
and integration, first-order
differential equations with
separable variables.

Module 2. Medical and
Biological Physics

Modular unit 2. Hydrodynamics
and hemodynamics.

Module 3. Electromagnetic
Waves. Geometric and Wave
Optics.

1. Selecting
multiple
correct
answers

Choose three correct
answers out of six.
Which of the following
statements are true:

1) The polarimeter is
designed to measure the
viscosity of liquids

2) the density of liquids is
measured using a
hydrometer

3) The viscometer
measures the optical
density of a substance

4) the refractive index is
measured using a
refractometer

5) Refractometry is a
method of analyzing
surfactants

6) using a capillary, you
can study the viscosity of
a liquid

2) the density of liquids
is measured using a
hydrometer

4) the refractive index
IS measured using a
refractometer

6) using a capillary, you
can study the viscosity
of a liquid

Yes

Yes

No
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2. Situational
tasks/cases

The microscope is
equipped with a 4 mm
objective lens and a 15x
eyepiece. Determine the
magnification created by
the microscope if its
objective forms an image
at a distance of 160 mm.

600 Yes Yes No

GPC-1.2.1. Able to apply basic physicochemical and chemical methods of analysis for the development, research, and examination of
medicines, medicinal plant materials, and biological objects, and to apply basic methods of physicochemical analysis in the manufacture of

medicines.

Results of mastering the educational
program (competencies)

Indicators of Competency Achievement

Learning outcomes for the discipline

GPC-1. Capable of using basic biological,
physicochemical, chemical, and
mathematical methods for the
development, research, and evaluation of
medicinal products, as well as the
manufacture of medicinal products.

GPC-1.2. Can:

GPC-1.2.1. Able to apply basic
physicochemical and chemical methods
of analysis for the development,
research, and examination of medicines,
medicinal plant materials, and biological
objects, and to apply basic methods of
physicochemical  analysis in  the
manufacture of medicines.

s-1. Able to measure physical quantities using
laboratory physical equipment, process and analyze
the obtained data, and present the results of a
physical experiment.

N | Section(s), subsection(s) of the
0. discipline (modules, modular

Task type

Task content

Correct answer What type of control is it

intended for?

units), CA W MA
forming this knowledge, skills
and abilities
5. | Module 1. Mathematics 1. Selecting Choose three correct 2) increased Yes Yes No
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angle of rotation of the
plane of polarization of the
light beam for the urine of
a diabetic patient is6.65° at
a sugar concentration of c
= 0.05 g/cm?®. Specific
rotation of sugar [00] =
66.5 degrees-cm®/(g-dm)

Modular unit 1. Differentiation | multiple answers out of six. 4) direct

and integration, first-order correct The microscope eyepiece | 6) imaginary

differential equations with answers provides magnification:

separable variables.

Module 2. Medical and 1) reduced

Biological Physics 2) increased

Modular unit 2. Hydrodynamics 3) inverted

and hemodynamics. 4) direct

Module 3. Electromagnetic 5) valid

Waves. Geometric and Wave 6) imaginary

Optics. 2. Situational | Determine the length of Yes Yes No
tasks/cases the cuvette in dm if the

GPC-1.3.1. Possesses the ability to use mathematical methods and perform mathematical processing of data obtained during the development

of drugs, as well as research and examination of drugs, medicinal plant materials, and biological objects.

Results of mastering the educational
program (competencies)

Indicators of Competency Achievement

Learning outcomes for the discipline

GPC-1. Capable of using basic biological,
physicochemical, chemical, and
mathematical methods for the
development, research, and evaluation of
medicinal products, as well as the
manufacture of medicinal products.

GPC-1.3. Owned by:

GPC-1.3.1. Possesses the ability to use
mathematical methods and perform
mathematical  processing of data
obtained during the development of
drugs, as well as research and
examination of drugs, medicinal plant

a-1. Possesses skills in mathematical processing of

experimental data
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| materials, and biological objects.

Section(s), subsection(s) of the Task type Task content Correct answer What type of control is it
discipline (modules, modular intended for?
units), CA IW MA
forming this knowledge, skills
and abilities
Module 1. Mathematics 1. Selecting Choose three correct 2) arithmetic mean Yes Yes No
Modular unit 1. Differentiation | multiple answers out of six. 4) standard deviation
and integration, first-order correct For statistical description | 6) regression analysis
differential equations with answers of experimental data one
separable variables. can use:
Module 2. Medical and
Biological Physics 1) trigonometric mean
Modular unit 2. Hydrodynamics 2) arithmetic mean
and hemodynamics. 3) diffraction
Module 3. Electromagnetic 4) standard deviation
Waves. Geometric and Wave 5) spectral analysis
Optics. 6) regression analysis
2. Situational | The focal length of the 300 Yes Yes No
tasks/cases microscope is 1.6 cm, and

the objective lens is 0.80
cm. Determine the
magnification created by
the microscope if the
distance between the
objective lens and the
eyepiece of the microscope
is 16.0 cm. The distance of
best vision is taken to be
24 cm.
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PC-5.1.1. Knowledge of the methodology for analyzing toxic substances using a range of modern, high-tech physical, chemical, biological,
and chemical analytical methods.

Results of mastering the educational | Indicators of Competency Achievement | Learning outcomes for the discipline

program (competencies)

PC-5.1. Knows:

PC-5.1.1. Knowledge of the
methodology for analyzing toxic
substances using a range of modern,
high-tech physical, chemical, biological,
and chemical analytical methods.

k-1. Knows the basic modern physical methods of
substance analysis used in pharmacy

PC-5. Capable of performing clinical
laboratory tests of the third complexity
level, including those based on the
implementation of new research methods
and techniques.

N | Section(s), subsection(s) of the Task type Task content Correct answer What type of control is it
0. discipline (modules, modular intended for?
units), CA W MA
forming this knowledge, skills
and abilities

7. | Module 1. Mathematics 1. Selecting Choose three correct 1) the polarimeter is Yes Yes No

Modular unit 1. Differentiation | multiple answers out of six. designed to measure the

and integration, first-order correct Which of the following concentration of

differential equations with answers statements are true: optically active

separable variables. substances

Module 2. Medical and
Biological Physics

Modular unit 2. Hydrodynamics
and hemodynamics.

Module 3. Electromagnetic
Waves. Geometric and Wave
Optics.

1) the polarimeter is
designed to measure the
concentration of optically
active substances

2) the density of liquids is
measured using a
hygrometer

3) A viscometer measures
the viscosity of a
substance.

3) A viscometer
measures the viscosity
of a substance.

5) Refractometry is a
method of measuring
the refractive index of
substances
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4) the refractive index is
measured using a
spectrophotometer

5) Refractometry is a
method of measuring the
refractive index of
substances

6) using a
photoelectrocolorimeter, it
is possible to study the
Kinematic viscosity of a

liquid
2. Situational | Determine the limiting 51 Yes Yes No
tasks/cases angle of total internal

reflection for a glass—
liquid interface if the
refractive index of glass is
1.8 and the refractive
index of liquid is 1.4.
Give your answer in
degrees, rounded to the
nearest whole number.

PC-5.2.1. Able to interpret the results of forensic chemical and chemical-toxicological examinations, taking into account the processes of

biotransformation of toxic substances and the capabilities of analytical research methods in accordance with current regulatory
documentation.

Results of mastering the educational | Indicators of Competency Achievement | Learning outcomes for the discipline
program (competencies)

PC-5. Capable of performing clinical | PC-5.2. Can: s-1. Able to interpret the results of measurements of
laboratory tests of the third complexity | PC-5.2.1. Able to interpret the results of | physical quantities

level, including those based on the | forensic chemical and chemical-
implementation of new research methods | toxicological examinations, taking into
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and techniques.

current regulatory documentation.

account the processes of
biotransformation of toxic substances
and the capabilities of analytical

research methods in accordance with

Section(s), subsection(s) of the Task type Task content Correct answer What type of control is it
discipline (modules, modular intended for?
units), CA IW MA
forming this knowledge, skills
and abilities
Module 1. Mathematics 1. Selecting Select three correct 2) focal length of the Yes Yes No
Modular unit 1. Differentiation | multiple answers out of six. The lens
and integration, first-order correct optical magnification of a | 4) focal length of the
differential equations with answers microscope is determined | eyepiece
separable variables. by: 6) the optical distance
Module 2. Medical and between the objective
Biological Physics 1) the size of the object and the eyepiece
Modular unit 2. Hydrodynamics 2) focal length of the lens
and hemodynamics. 3) the diameter of the
Module 3. Electromagnetic microscope objective
Waves. Geometric and Wave 4) focal length of the
Optics. eyepiece
5) eyepiece diameter
6) the optical distance
between the objective and
the eyepiece
2. Situational | A sugar solution, poured 30 Yes Yes No
tasks/cases into a 20 cm long tube, is
placed between the
polarizer and the
polarimeter analyzer. Find
the angle of rotation of the
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plane of polarization of
light with a wavelength of
A = 0.5 um if the sugar
concentration in the
solution is ¢ = 0.225
g/cmd, and the specific
rotation of sugar for the
wavelength of light used is
[ao] = 66.7
degrees.-cm3/(g-dm). Give
your answer in degrees,
rounded to the nearest
whole number.

PC-5.3.1. Possesses the skills to assess the quality of clinical laboratory tests of the third complexity category and interpret the assessment
results; the skills to prepare a report on the clinical laboratory tests performed.

Results of mastering the educational | Indicators of Competency Achievement | Learning outcomes for the discipline
program (competencies)

PC-5. Capable of performing clinical | PC-5.3. Proficient in: a-1. Has the skills to assess the quality of laboratory
laboratory tests of the third complexity | PC-5.3.1. Possesses the skills to assess | measurements and prepare reports on the studies
level, including those based on the | the quality of clinical laboratory tests of | performed.

implementation of new research methods | the third complexity category and
and techniques. interpret the assessment results; the
skills to prepare a report on the clinical
laboratory tests performed.

N | Section(s), subsection(s) of the Task type Task content Correct answer What type of control is it
0. discipline (modules, modular intended for?
units), CA W MA
forming this knowledge, skills
and abilities
9. | Module 1. Mathematics 1. Selecting Choose three correct 2) correlation analysis Yes Yes No
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Modular unit 1. Differentiation | multiple answers out of six. 4) regression analysis
and integration, first-order correct For statistical description | 6) analysis of variance
differential equations with answers of the results of studies of
separable variables. substances, the following
Module 2. Medical and can be used:
Biological Physics
Modular unit 2. Hydrodynamics 1) SWOT analysis
and hemodynamics. 2) correlation analysis
Module 3. Electromagnetic 3) sociological analysis
Waves. Geometric and Wave 4) regression analysis
Optics. 5) spectral analysis
6) analysis of variance
2. Situational | The medication is 24 Yes Yes No
tasks/cases administered

intravenously. At what
minimum height should
the container containing
the medication be if the
venous pressure is 18
mmHg? Assume that the
density of the medication
is equal to that of water.
Give your answer in cm
and round to the nearest
whole number.

2. Questions to prepare for the midterm assessment:

Questions for midterm assessment

1. Fundamentals of molecular kinetic theory. Classification of medicinal substances by state of aggregation. Differences in the molecular structure of
gases, liquids, and solids.

2. Surface tension. Capillary phenomena. Surfactants.
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3. Viscosity of liquids. Newton's equation.
4. Rheological properties of biological fluids. Poiseuille formula.
5. Viscosity. Newton's equation.
6. Mechanical waves. Equation and graph of a traveling wave.
7. Sound. Physical characteristics of a sound wave and their relationship to the physiological characteristics of sound sensations. The range of
audibility.
8. Ultrasound. Sources of ultrasonic waves. The interaction of ultrasound with matter. The use of ultrasound in medicine and pharmacy.
9. Electromagnetic wave scale.
10. Laws of geometric optics.
11. Reflection and refraction of light. Total internal reflection.
12.Refractometry. Use of refractometers in pharmacy.
13. Thin lenses. Image formation in thin lenses.
14. Structure of the human eye. Vision correction.
15.Microscope structure. Immersion microscopes.
16. Polarization of light. Natural and polarized light. Polarizer and analyzer. Malus's law.
17. Optically active substances. Specific rotation. Dispersion of optical activity. Polarimeters and their application in substance research.
18. Absorption of light. Bouguer's law. Beer's law. Bouguer-Lambert-Beer law.
19.Molar absorption coefficient, transmittance, optical density. Colorimetry, application in pharmacy.
20. Thermal radiation of bodies. The main quantities characterizing thermal radiation are radiant emittance, absorption coefficient, spectral density of
radiant emittance, and monochromatic absorption coefficient.

3. Example of a ticket for midterm assessment
Federal State Budgetary Educational Institution of Higher Education
Volgograd State Medical University
of Ministry of Health of the Russian Federation
Discipline: Medical and Biological Physics

Specialist in the field of training 33.05.01 Pharmacy, specialisation (profile) Pharmacy
Academic year: 2026-2027

Ticket for test #0.
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1. Refractometry. Use of refractometers in pharmacy.
2. Molar absorption coefficient, transmittance, optical density. Colorimetry, pharmaceutical applications.

Head of the Department S.A. Shemyakina

The full fund of assessment tools for the discipline is available in the Electronic Information and Analysis System of the Federal State Budgetary
Educational Institution of Higher Education VVolgograd State Medical University of the Ministry of Health of the Russian Federation.

Approved at the meeting of the Department of Physics, Mathematics and Computer Science of VolGMU
Minutes dated «22»May 2026 r. Ne 10

Head of Department Lovce S.A. Shemyakina



