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YTBepxkaeHa YUE€HbBIM COBETOM (aKyIbTeTa

(mporoxon Yuénoro cosera (akynprera Ne 6a ot 12.03.2020)

Ha 2020 rox mHabopa

OnoOpena Ha 3aceJaHUH METOAMYECKONH KOMUCCUU

(mpoTtokon Mmetoaudeckoi komuccuu axkynaprera Ne 5 ot 27.02.2020)
Onobpena Ha 3acenanuu kadeapsl EJ]

(mpotokon Ne 6 ot 20.02.2020) H.H. MuxaitnoBa

YTBepxneHa YUEHbIM COBETOM (paKyibTeTa

(mpoTtoxon Yué€noro coBeta ¢akynpTeTa Ne 6a ot 11.03.2021)

Ha 2020 rox Habopa

OnoOpeHna Ha 3aceJaHud METOANIECKON KOMUCCUH

(mpoToKOI MeToaAuYecKoi komuccuu ¢axkynabrera Ne 3 ot 25.02.2021)
OnoGpena Ha 3acenanuu kadeaps EJ]

(mpotokon Ne 6 ot 17.02.2021) A.T". XKXykoBa

YTBepxaeHa YUEHbIM COBETOM (pakyibTeTa

(mpoTtokon Yué€noro coseta ¢akynpTera Ne 8 ot 15.03.2022)

Ha 2020 rox Habopa

OnoOpeHna Ha 3aceJaHud METOANYECKON KOMUCCUH

(mpoToKOJI MeToAuYecKoi Komuccuu ¢axkynabrera Ne 3 ot 28.02.2022)
Onobpena Ha 3acenanuu kadeaps EJ]

(mpotokon Ne 6 ot 16.02.2022) A.T". XKXykoBa

YTBepxneHa YUEHbIM COBETOM (pakyibTeTa

(mpoTtokon Yué€noro coBeta ¢akynpTera Ne 7 ot 16.03.2023)

Ha 2020 rox Habopa

OnoOpeHna Ha 3aceJaHud METOANIECKON KOMUCCUH

(mpoTokoa MeToauuecKoi komuccuu ¢axyabrera Ne 3 ot 17.02.2023)
Onobpena Ha 3acenanuu kaheaps EJ]

(mpotokon Ne 6 ot 26.01.2023) A.T". XKXykoBa

YTBepxneHa YUEHbIM COBETOM (pakyibTeTa

(mpotoxon Yué€noro coBeta ¢akynbTera Ne 6 ot 20.03.2024)

Ha 2020 rox Habopa

OnoOpeHa Ha 3aceJaHud METOANIECKON KOMUCCUH

(mpoTokoa MeToauuecKoi komuccuu ¢axyabrera Ne 3 ot 20.02.2024)
Onobpena Ha 3acenanuu kaheaps EJ]

(mpotokon Ne 7 ot 14.03.2024) A.T". XXykoBa



Ors1aB/iIeHUE

1.11EIIb DUICIIHIIIIIHIHBL. ......uvvvvveeeeeeeeeeiuurreeeeeseeeensenssesessseeeesansssssssseseessmsessssessseseessmssssssssseseessmmsnssnseseees 4
DOPMUPYEMBIE KOMIIETEHIIHIM «...c.eveeneveenreeeureenneeeateenteeeuseenseesaseesseessseenseesaseesmeeesneesseeaseesusesnseesseesnseens 4
NHANKATOPBI JOCTUKEHUS KOMITETECHITHH ..c..vvevvieeeinirreeeeniiieeessieteeeenaseeeesnnseeeessnsaeesssnsseeessnnsseessnnnns 4
3HaHus1, yMEHUS, HABBIKU (3YB) MO IUCHHIIIHHE .....vveeeiiieeiieeeiieeeiieeeiteesieeesieeesneeesaseessnneesaeeas 6
2 O0BEM U TPYIOEMKOCTh AMCLUIUIMHBI 10 BUAAM y4eOHbIX 3aHATUH. DOpMBI POMEKYTOUHON
ATTECTALIII. «.cevvneeeeeeeeee e e e e e e e e e e e e e e e e e e e e e e aa e e e e e aeeseeaemeseeannseeanneseeannseeanneseeanneseeennaeseennnaeeeennaaaanes 6
3. Y4eOHO-TeMaTUYECKHM IJIaH U COACPIKAHUE JTUCIIHIIITHHBL. .....vveeereenrrennreenreenereeseesnseeseessnesnseens 7
3.1 YUEOHO-TEMATHUCCKUM TITAH. ¢...euveeureeurerteentenitentteteestesteesesseesseenseessesseensesssenseensesssesseensesssesseensens 7
3.2. ConeprxaHue 3aHATHN TIO BUIAAM YUCOHOM PAOOTBI.....cccuveeererieerereeerireeeisreesiseeesseeesseeesseeesseeens 8
4 TlopsOK OIEHMBAHHUS yCIEBAEMOCTH U C(HOPMUPOBAHHOCTH KOMIIETEHLUH OO0YyYaromerocs B
TEKYIICH U TPOMEKYTOUHOM ATTECTALIMM. ...eeeeuurrreeeruerreeeannnreeeesnsseeeessnnseeessssseessssssseessssssseessnnsseessssseees 12
5 MarepuanbHO-TEXHUYECKOE, POTPaMMHOE M YUeOHO-METOINYeCKOe 00eCTIedeHNE JUCIUTIITUHBI.

13
5.2 MaTeprallbHO-TEXHUYECKOE U MMPOTPAMMHOE 00€CTICUCHUE TUCITUTIITUHBL. ....ccvvveeereeeereeenenen 13
5.3. CoBpeMmeHHbIe TpodheccCHoHaIbHBIE 0a3bl JaHHBIX U HHPOPMALMOHHBIE CIIPABOYHBIE CUCTEMBI.

14
6 VIHDBIC CBECHUS U (MITH) MATCPHATIBL. ..vveeeuvreeenrreeasereensseeensseeessseeassseeessseesssssesssesssssesssssesssseesnsses 14
6.1.IIpuMepHbIE TeMBI TUCHBMEHHBIX YUEOHBIX PAOOT ..c.uvevretieniiriieniieteeiienieenieeitesieenae e sieenae e 14
6.2. IIpumepHBIEe BOITPOCH U 33JIaHUs / 3a/1a4H JUISI IPOMEKYTOYHOU ATTECTALHH ........veeenevennnsen. 15



1.1leap AMCHMIJIMHBI.
B pe3ynbpTare ocBOCHUS JaHHOW NUCIMIUIMHBI Y 00y4YaloIIerocs J0HKHBI ObITh CHOPMHUPOBAHBI
KOMITETEHIIMM OCHOBHOM NMpodeccHoHanbHOM 00pa30BaTeNIbHOM MpOrpaMMbl OakanaBpHuara:
__OIIK-8
®opmupyeMble KOMMIETEHIIHH
Tabmuma 1 - ®opmMupyeMble TUCIUTUTHHOW KOMITETCHITMH

Haumenosanue BUA HaumenoBanue

KOMIIETSHITHH KaTeropuu (TpyTIibI) Kon u Ha3BaHMEe KOMITETEHITUN

(VHUBepcanvhas, KOMITCTEHITHIA

obwenpogheccuonanvHas,

npogheccuonanvbras)

Oobmenpodeccuonansuas | Hayunsie — ocHoBbl | OIIK-8. Crnocoben OCYIIECTBIISATh

NeIarOrMYeCcKon MEearOrMYeCKyl0  JIeATEIIFHOCTh Ha  OCHOBE
JESITEIILHOCTH CHEIMAbHBIX HAYYHBIX 3HAHUI.

NHaukaTopbl 10CTHKEHUST KOMITETEeH Uil
Tabmuua 2 — MHAUKAaTOPBI JOCTHKEHHUS] KOMIIETeHIUH, (hopMupyeMble TUCIUIITMHOMN



Kong 1 na3zsanue
KOMIIETEHIIUHA

HNuaukaTopbl JOCTUXEHUS
koMmrerennuu mo OITOIT

JMcuMnIMHbL U IPaKTUKH,
dbopMupyIOITHE KOMITETCHITHIO
OI1OIT

OIIK-8. Crocoben

OCYIIECTBIISTh
MeJaroru4ecKyro
JIeITEILHOCTE Ha OCHOBE
CIICOHUaJIbHBIX Hay‘-IHBIX
3HAHWH.

OIIK-8.1 IIpumensier
CICNMANbHbIC  HAyYHbIE  3HAHHS
peaMETHOMN obmactu B

MEeIarOTHYECKON  JIESATETBHOCTH 110
PO UITIO OTOTOBKH.

51.0.10.01 HuTonorus v
OCHOBAMHM  THCTOJOTMH  H
AMOPHUOIIOTHUH.

b1.0.10.02 3o0morus.

b1.0.10.03 boranuka c
OCHOBaMH MHKPOOHOJIOTUU H
(hbU3MOSIOTHH PACTEHUH.

b1.0.10.04 Anatomus
yeoBeKa.

51.0.10.05 Oomas
9KOJIOT U

b1.0.10.06 ®uznomorus
YyeoBeKa U )KUBOTHBIX

b1.0.10.07 buoxumust

b1.0.10.08 MonekynsapHas
OMOJIOTHS U T€HETHKA

b1.0.10.09 Teopus
SBOJIOLUHU

b1.0.11.01 OCHOBEI
CTEXHMOMETPUU U XUMHUYECKOTO
IKCIIEPUMEHTA

b1.0.11.02  Ob6mas wu
HEOpraHu4ecKast XUMUS
b1.0.11.03 Oprannueckas

XAMHUS u OCHOBBI
CYNPaMOJIEKYJISIPHOW XUMUU

b1.0.11.04
AHanuTHyeckast XUMHS

b1.0.11.05 OCHOBEI
MUHEpAJIOTUU n
KPUCTAITIOXUMHH

b1.0.11.06 OCHOBBI
MUHEPAJIOTUH n
KPUCTAJTIOXUMUHU

b1.0.11.07  Ilpuknannas
XUMHUS U OPTaHUYECKUM CUHTE3

b1.0.11.08 Xumus
BBICOKOMOJIEKYJISIPHBIX
COETUHEHUN

b2.0.01(Y) VYyeOHas
npaktuka. (O3HaKOMUTEIbHAsS
MpaKTHKa

b2.0.02(Y) VYyebnas
IpakThKa. TexHosorudeckas
MPaKTHKa

b2.0.03(Y) VYyeOHas
MpaKTHKa. [IpoekTHO-
TEXHOJIOTHYECKasi MpaKkTUKa

b52.0.04(IT)

IIpou3BOACTBEHHAsT IIPAKTHUKA.
[Temarormyeckas mpakTuKa

DT/1.02 Dusnonorus
JKMBBIX CHCTEM




3HaHus, yMeHMsl, HaBbIKM (3YB) mo nucuumiune

Tabnuua 3 — 3Hanus, yMeHuUs1, HABBIKU, POPMUPYEMBIE TUCITUILITHHON

Kox u Ha3zBanue Nuaukatopel AOCTHXEHUS

3HaHUs, yMEHUS, HABBIKH

KOMITETEHIIMH KOMIIETEHIINH, 3aKPEIIJICHHbIE dbopMupyeMbIe TUCITUTUTMHON
3a JUCHUILIAHOU

OIIK-8. OIIK-8.1 [Ipumensier | 3naer:
Crnocoben cCHelualbHble  HaydyHble  3HaHUsA | - HayduHoe conepxaHue U COBpeMEHHOE
OCYIIECTBIISTh peAMETHOU obnactu B | COCTOSIHUE peAMETHOU obnactu
MeJarornyecKyo nefarornyeckoil aeareiabHoctu 10 | «buonorus», nexariee B OCHOBE
NeSTeNbHOCTh  Ha | MPOQUITIO MOATOTOBKH. COJIep>KaHusl MPEINo/1aBaeMOro yaeOHOTO
OCHOBE npeaMeTa.
CIICIUAIIBHBIX YmMmeert:
HAaY4YHBIX 3HAHUH. - Hcnonb3oBaTh Hay4HbIE 3HAHHUS

npenMeTHoi obnactu «buonorus » B
NEAArOTUYECKOW  JCSATEIBHOCTH IO
npOoQUII0 TOATOTOBKH.

Baaneer:

- Cnoco0amu norydeHust *HPOpPMaLnH O
COBPEMEHHOM  COCTOSIHUM  HAay4HBIX
UCCIICIOBaHUN B NPEAMETHOM 00JIacTH
«buonorusy.

2 O0béM M TPYA0EMKOCTD TUCHHUILUINHBI 110 BUAAM Yy4eOHbIX 3aHATHI. PopMbI

MPOMEKYTOYHOM aTTeCTALMH.

Tabmuma 4 — O6beM U TPYTOEMKOCTh NUCHUTUINHBI 0 BUJAM Y4eOHBIX 3aHATHN

OO0mast Tpya0eMKOCTh
JTMCLUIUIMHE, TPOBOIMMBIE B Pa3HBIX popMax

W BHUIBI Y4eOHOW pabOTHI MO

O0BEM 4YacoB o

dbopmam oOyueHus
00

1 O0miast Tpy10eMKOCTh JUCITUTITUHBI

72

(o BumaM y4eOHBIX 3aHATHIA) (BCETO)

2 KonrakTHas pabora oOydaromMxcsi ¢ IMpernojaBaTeseM

36

AynuTopHas pabora (Bcero):

36

B TOM 4YMCJIC:

JIEKIIUHA

18

MPAKTUYCCKUC 3aHATHA, CCMUHAPDI

18

MPAKTUKYMBI

nabopaTopHble paboThI

B UHTEPAKTUBHOU opme

B QJICKTPOHHOU (hopme

BueaynutopHas pabota (Bcero):

B TOM 4UHCle, WHIUBHIyalbHas
00y4aroImuxcs ¢ MpenojaBaTeieM

paboTta

MMOATOTOBKA KYpCOBOM pabOTHI /KOHTAKTHAs paboTa

rpyIIoBas,
HWHEBIC BUIbI
MpeayCMaTpUBAIOIINE
WHIUBUIYATbHYIO
MpenoiaBaTesieM)

yaeOHOMH

IPYNIIOBYIO

pabory 00ydJaronmxcst

HHAUWBHUAYAJIbHAasA KOHCYJIbTallUsA U
JCATCIIbHOCTH,
N

C

TBOpYecKas pabora (3cce)

3 CamocrosTenbHas pabora o0ydaromuxcs (Bcero)

36

4 TIpoMexxyTouHas arTecTanusi 00ydJarmerocs

3ader — 5 Kypc 9 cemecTp




3. Y4eOHO-TeMaTH4eCKHH IJIAH U COAePKaHUe IHCHMIJIMHBI.
3.1 YueOHO-TeMaTHYeCKH I IJIAH
Tabnuua 5 - YueOHO-TeMaTHUeCcKui mi1aH 04HOM (OpMbI 00yUEHHS

2 Buabl yueOHbIX 3aHATHH, BKJIKOYAS
= § N CaMOCTOSITEJIbLHYIO padoTy
g E § oOyyamummxcsi 4 TPYI0eMKOCTh
S 2 3 (B yacax) Popmbl
No Pa3nen © =3I TeKyLIero
n/n AUCHUTLTUHBI 2 ayAHTOpHLIC camocrosire KOHTPOJIS
= ydyeOHbIe 3aHATHA  |JbHas
yCIeBaeMOCTH
BCEro | JIeKIMM | ceMHHaphl, |pabora
npakTuyeck |00yuaomumx
ue 3aHATUA |CH
1. Kierka kak eauHULA 5 1 2 2 Bomnpoc
(buzromornueckux ceMHuHapa,
npoueccoB.  CTpykrypa pedepar
KIeTKU —
KOMITapTMEHTAIM3AIUS B
KIeTKax BBICIIIUX
DPTaHU3MOB.

2. | Bayrpuknerouneii  u 5 1 2 2 Bomnpoc
BHEKJIETOYHBIN ceMuHapa,
MaTpHUKC. pedepar

3. | UudopmarronHas 8 2 2 4 Bompoc cemunapal
CUCTEMa KIJICTKH. pedepar

4. | OOMeH  BemecTB U 8 2 2 4 Bonpoc cemunapa
SHEPTHH B KJIETKE. pedepar

5. | ®u3unonorus KieTo4HOU 8 2 2 4 Bomnpoc
MeMOpaHbl. TpaHcmopT ceMHHapa,
BEIIIECTB yepes pedepar
MeMOpaHy — MTaCCHUBHBIHI
u AKTUBHBIM.
buoanexrpuueckue
MOTEHLUAIBI. Poinb
OMO3JIEKTPUUECKHUX
MTOTEHIIUAJIOB B
(G YHKIIMOHUPOBAHUU
KUBBIX CUCTEM.

6. | Ca®'- 8 2 4 Bonpoc
TPaHCIIOPTUPYIOIIKE ceMHHapa,
CUCTEMBl U MEXaHH3MBI pedepar
perynsauuu YpOBHS
KaJIbIUs B KIIETKE.

7. BsaumogeiicTBue 8 2 2 4 Bomnpoc
KIETOK — CHHAICHI | ceMHHapa,
pElenTOpHI. pedepar
TpancmemOpanHast
nepenavya CUTHAJIOB.

Menuaropsl.
broreHHbple aMUHBI.

8. | Crpecc, cTpecc- 8 2 2 4 Bormpoc
peann3yrolme 1 cTpecc- ceMHHapa,
JTUMHUTHUPYIOIINE pedepat
CHCTEMBI.

9. | MexaHusmsl 8 2 2 4 Bomnpoc
MMMYHHTETA. ceMHHapa,
HeliposnnokpuHHbIE pedepat




4 Buabl y4eOHbIX 3aHATHI, BKIIOYAS
= § i CaMOCTOSITEJIbHYIO padoTy
S £ § o0yyawIuxcs ¥ TPYA0EMKOCTh
5.2 J DopMmbI
© ‘g (B yacax)
No Pa3nen ©C =3 TEKYIIEro
n/n AUCIHUTITHHBI 2 ayAUTOpHbIC camocTosTe KOHTPOJIA
= yuyeOHbIe 3aHATUS  |JIbHAs
ycneBaeMoCTH
BCEro | JIeKIMM | ceMHHaphbl, |padora
npakTuyeck |00y4aromux
e 3aHATUA |CH
MEXaHU3MBbl PETYISAIII
GyHKIMH ~ MMMYHHOM
CHCTEMBI.

10. | Knetounsrit LUK, 8 2 2 4 Bomnpoc cemunapa
arorTo3 ¥ OHKOT€HE3. pedepar
NTOI'O 72 18 18 36
3.2. Copeprxanue 3aHATHI 10 BUIAM Y4eOHOH padoThI
Ta6muma 6 — Coneprkanue JUCITUTITMHBI

Ne | HaumeHoBaHue pa3jaesia

Conepxanue
n/n JTUCIHUIIIINHBI
1. | Kuerka kak exuauna Gu3noa0oruyecKux npoueccoB.
Cooepoicanue 1eKYuoHH020 Kypca
I.1. | Crpykrypa kietku — | CTpoeHHE KJIETKH — BHYTPUKJIETOUYHBIE OPTaHEIJIbl, IIUTOCKEINET,
KOMIMapTMCHTAJIN3alUusd B | UTO30JIb. Pa3M€pBI KJIICTOK W BHYTPHUKIICTOYHBIX CTPYKTYP.
KJIETKax BbICIIUX | Perynsuus kieTouHbIX QyHKIUH.
OpPTraHHU3MOB.
Tembl npakmuyecKux/CemunHapcKux 3aHamuti
1.1. | Kmetka kak eaununa | CTpoeHue KIETKHM — BHYTPUKIETOYHBIE OPTraHesUIbl, IUTOCKEIIET,
(bU3MOIOTHUECKUX LUTO30/1b. Pa3Mepel KIETOK M BHYTPHUKJIETOUYHBIX CTPYKTYP.
MPOIECCOB. Perynsmus ki1eToOYHBIX QYHKITUH.
2. | BHYTpHKJIeTOUYHBIH M BHEKJIETOYHbI MATPHUKC.
Cooepotcanue 1eKYuoHHO20 Kypca
2.1. | buoxumus MuxkpoduiiaMeHThl, MUKpPOTPYOOUKH, IIPOMEKYTOUHBIE
BHYTPHKJIETOYHOI'O MUKPO(DUITAMEHTHI.
MaTpHUKca.
Tembl npaxmuyecKux/cemuHapCcKux 3aHamull
2.1. | BHYTpUKIETOYHBII U | MukpoduiamMeHTsl, MHUKPOTPYOOUKH, [IPOMEXYTOUHBIE
BHEKJIETOUHBIM MAaTPUKC. | MUKPO(HUIAMEHTHI.
CocTaB BHEKJIETOYHOTO MaTpukca — (GuOpuUIsApHBIE OEnKy,
noJiucaxapujipl, MpoTeornukanbl. ba3anbHas MeMmOpana —
CIeUUaNU3upoBaHHas  (GopMa  BHEKJIETOYHOTO  MaTpHUKca.
WNuterpunsl. B3anMoneldcTBue IUTOCKENIETa W BHEKJIETOYHOTO
MaTpHUKca.

3. | UudopmanmonHasi cucreMa KJIETKH.

Cooepotcanue 1eKYuoHH020 Kypca

3.1. | Bocnipoussenenue u | BocipousBenenue u peanusanusi reHETHUECKON NH(POpMAIUH.
peanusanus
TE€HETUYECKOMN
uHpopMaIuu.

3.2. | CpoiictBa reHernyeckoil | CBoiicTBa reHeTHUECKON MHPOPMAIUH.
uHpOopMaluu.




HaumenoBanue pasjaeia

Conepxanue

n/n TUCIUIIINHEI

Tembl npakmuyecKux/cemunHapcKux 3aHamutl

3.1. | Knerounoe smpo. Knerounoe sapo. CrpykTypHO-(QYHKIMOHANbHAS OpTaHU3alUs

xpomocoM. KoMmakTHOCTP TreHOmMa 3yKapuoT. XpOMOCOMBI
miekonuTaomux. Kapuorun.

3.2. | Bocnipoussenenue u | Pemukamus JIHK u e€ perynsauus. TpaHckpunuus U CTpyKTypa
peanu3anus TPAHCKPUNTOHOB. Perymsuus TpaHCKpUNLMU Yy DYKapHOT.
TEHETUYECKOMN ITpoueccunr PHK — kenupoBanue, noauaaeHUINpOBaHUE.
nH(popMaIuu.

3.3. | Bocnpoussenenue u | XapakTepucTuka TeHeTnuyeckoro kona. CTpykTypa pubocoMm.
peanu3anus Cunre3 nosmmnentuioB Ha pudocome (Tpancusius).
TE€HETUYECKOMN
nH(popMaIuu.

3.4. | Uadopmannonnas Knerounoe siapo. CTpyKTypHO-(DYHKIIMOHANBHAS OpraHU3alus
cucrema KJIETKH | XxpoMocoM. KOMIaKTHOCTE TeHOMa 3YKapuOT. XPOMOCOMBI
(KonTponbHas pabota). miekonuraomux. Kapuorun. Permukanus JIHK u e€ perymsiuust.

Tpanckpunuuss M CTPyKTypa TpPaHCKPUNTOHOB. Perymanus
TpaHckpunuuu y sykapuot. IIponeccunr PHK — kenuposanue,
NOJIMA/ICHWIINPOBaHUE. XapaKTepUCTHKAa TE€HETHYECKOro KOoa.
Crpykrypa pubocoM. CuHHTE3 NOJMIENTHIOB Ha pudocome
(Tpaucnsus).

4. | OOMeH BelecTB ¥ YJHEPIUH B KJIeTKe.

Cooepoicanue 1eKYuoHH020 Kypca

4.1. | ObMeHn  BemiecTB u | Onpenenenue mOHATUH 00 oOOMEHE BEIIECTB, JSHEPIHH H

SHEPTHH B KJIETKE. nHpopManuu: MeTaboJIn3M, KaTaboIm3M, aHaboJIN3M,
peLeNTOPHBIE CUCTEMBI.

4.2. | YpoBHH perymsiiuu | CBsA3b MEXAY OOMEHOM O€NIKOB, yriIeBOJOB M JUNUA0B. OOMEH

oOMEHa  BEIIECTB B | BEUIECTB KakK €AMHAs CHCTEMa MIPOIECCOB. YPOBHHU PETYISALUH

OpraHu3Me. oOMEHa BeIIeCTB B OpraHu3Me. MOJEKYISpHBIA  ypOBEHB

perynsauuy. KineTouHslil ypoBEHb pEryIsiuu.

Temuvr I’lpClKI’I’lM'—l€CKMX/C€MMHCl

CKUX 3QHAMUU

4.1. | XuMH4YeCKH1 coctaB | KonuuecTBeHHOE OmnpeielieHre HOHOB XJIopa, Maruus u ¢ocdopa.
KJIETKH. OO6wmen | Onpenenenne KOHIEHTpAlMKM TJIOKO3bl B KpOBH. BrmsHue
YTJIEBOJIOB. OOMeH | MHCylIMHA Ha COJEpXkaHME TINIOKO3bl B KpoBU. OmpeneneHue
JUIUOB. KOHLIEHTPAaLlUU TIJIIOKO3bl B KpOBU. BiusgHMe HHCyIMHA Ha

coliepKaHue TNI0KO3bl B KpoBu. OmpeneneHue  oO1ero
XOJIECTEpUHA B CHBIBOPOTKE KPOBH.

4.2. | ObMeHn  BemiecTB u | Onpenenenue mOHATUH 00 oOOMEHE BEIIECTB, JSHEPIHH H
SHEPTHH B KJIeTKe | mH(pOpMaIuu: MeTaboJIn3M, KaTaboIm3M, aHaboJIn3M,
(cemuHap). perienTopable cucTeMbl. CBSI3b  MEXIy OOMEHOM OENKOB,

yriaeBoAoB M aunuoB. OOMEH BeIIeCTB Kak €JuHas CUCTEMa
MPOIIECCOB. YPOBHU PEryisiliui OOMEHa BEILECTB B OpraHHU3ME.
MonekynsipHblii  ypoBeHb perynsauuu. KieTodyHslli  ypOBEHb
PETYJISALNH.

5. | ®u3nojorus KjieTo4Hoi MeMOpaHbl.

Cooepoicanue 1eKYuoHHO20 Kypca

5.1. | Ponp Omosnexrpuueckux | Uctopus OTKPBITUSA OMOdIIEKTPUIECKHUX [IOTEHLINAJIOB.
ITOTECHIIMAJIOB B | Knaccugukanus OHOAIIEKTPUUYECKIX ITOTECHILIAAJIOB.
(GYHKIIMOHUPOBAHUHT buonornueckuil 3JIEKTPOreHes.

JKUBBIX CUCTEM.
5.2. | Ponp OmO3MEKTpUUECKUX | DHEpPreTHYecKasr  pojib  OMOARJIEKTPUYECKUX  MOTEHIHAJIOB.

MOTCHIINAJIOB B
(bYHKIIMOHUPOBAHUHT
’KHBBIX CHCTEM.

PerynstopHas posib GMO037EKTPUUECKUX MOTEHIHAIOB.




Ne | HaumeHoBaHue pa3aeJia
Conepxanue

n/n TUCIUIIINHEI

5.3 | Tpaucnopt BemiecTB | TpaHcmopT BemecTB yepe3 MeMOpaHy. IlaccCuBHBIA TpaHCTIOPT.
yepe3  MeMOpaHy  — | AKTHBHBIM TPaHCIIOPT.

MTaCCUBHBIA U AKTUBHBII.

Temobl npakmuquKux/cemuHa CKUX 3QHSAMUL

5.1. | Ponp Omosnexrpuueckux | Uctopus OTKPBITUSA OMOdTIEKTPUIECKUX [IOTEHLINAJIOB.
MTOTEHI[MAJIOB B | Knaccudukanus OMOAIEKTPUYECKUX MTOTEHIUAJIOB.
(byHKIIMOHUPOBAHUHT buonoruueckuii AJIEKTPOTEHES. OHepreTuyeckast poib
YKUBBIX CUCTEM. OMOAJIEKTPUYECKUX MOTEHIMAJIOB. Perynmaropnas ~ pousb

OMOBJIEKTPUYECKHUX TTOTSHIIUAJIOB.

5.2. | HaOmroneuune HaGmonenune Owmodsnektpuueckux sBieHud (1 w2 ONBITH
OMOAJIEKTPUIECKIX l"anbBanu, onbIT MaTTeyun).
sBiueHui (1 W 2 OmBITHI
I'anpBaHy, OIIBIT
Marreyun).

5.3. | ®uznonorus knerouyHou | Mcropus OTKPBITUSA OMOdTIEKTPUIECKUX [IOTEHLINAJIOB.
MeMOpaHBbI Knaccudukanms OMO3JIEKTPUUECKUX MTOTEHIUAJIOB.
(KontponbsHhas pabora). buonornueckuit 3JIEKTPOTrEHES. DHepreTudeckas poJib

OMOAJIEKTPUYECKUX MOTEHI[MAJIOB. Perynmaropras  pousb
OMODNIEKTPUYECKUX TOTEHLIUANIOB. TpaHCHOPT BEUIECTB 4Yepe3
MeMOpany. [TaccuBHBIN TpaHCTIOPT. AKTUBHBIN TPAHCTIOPT.

6. | Ca**-rpaHcnopTHpYIOLIME CHCTEMbI W MEXAHH3Mbl PEryJsiiu¥ YPOBHSI KAJAbUUS B
KJIETKeE.

Cooepoicanue 1eKYyuoHHO20 Kypca

6.1. | Ca*'- KanpuueBbie HACOCHI JKMBOM KJIETKH. MeXaHU3M NepeHoca HOHOB
TPaHCIIOPTUPYIOLIUE kanpimst. Crtpoenne U pabora  kambuueBoir  ATda3bl.
CHUCTEMBI. MN3odepments! kanbuueBoit ATdaszsl.

6.2. | Buyrpuknerounsie Ca’’- | Bayrpukierounsie Ca’’-cBaspiBaromue 6eIku — K1accupuKanys,
CBSI3bIBAIONIME OEIIKU. CTPYKTYypa M MEXaHU3M (QYHKIIMOHUPOBAHUSI.

Temobl npakmuquKux/cemuHa CKUX 3QHAMULU

6.1. | Ctpoenne u  pabota | Ctpoenne u paborta KambiueBoii AT®a3sl. M3o0hepmeHTHI
KanpleBod ATda3El. KaJIbIIMEBON AT®da3ml. Kanbnuesrie KaHaJIbI

CapKOIJIa3MaTHYECKOI0 PETUKYIyMa.

6.2. | Buyrpuknerounsie Ca’’- | Bayrpukierounsie Ca’’-cBaspiBaromue 6eIku — K1accupuKanys,
CBSI3bIBAIOIIME OEIIKU. CTPYKTYypa U MEXaHU3M (QYHKIIMOHUPOBAHUSI.

7. | B3anmMopeiicTBHe KJIETOK — CHHANchl W penentopbl. TpancmeMOpaHHasi nepegada
curdanoB. Meauaropol. BUOreHHble AMHHBI.

Cooepoicanue 1eKYuoHHO20 Kypca

7.1. | B3aumopeiictBue KiIeTok | MenuaTopbl, CHHANChl, HWHOTPONHBIA M  MeTaOOTPOIHBIN
— CHUHAIICHI M PELENTOPBL. | PEUENTOPBHIL.

7.2. | Penentopsl TOpMOHOB. Penienntopbl ropMOHOB, UX THIIBI U G-0€NKH.

7.3. | BHyTpuKieTouHble nAM®-onocpenoBannbie ytd, (I’ M®- n NO-onocpenoBaHHbIE
CUTHAJIbHBIE ITYTH. nytu. IlyTu, onocpenosanHsle aumuaamu 1 nonamu Ca’’. Ilytn,

orocpeoBaHHbIe OeKoM Ras.

Tembl npakmuyecKux/CemunHapcKux 3aHamutl

7.1. | BzaumoneiicTBue KiIEeTOK | MeamaTopbl, CHHANChl, HWOHOTPOMHBIA U  METa0OTPOIHBII
— CHHAIICHI M PELIENTOPBL. | PELIENTOPBHI.

7.2. | BHyTpUKIIETOUHbIE Ponb cAMP-3aBucumoit CHUCTEMBI BHYTPUKJIETOYHOMN
CUTHAJIbHBIE IYTH. CHUTHAJIU3allUH. Ponp cGMP-3aBucumoit CHCTEMBI

BHYTPUKJIETOYHOMN CUTHaJIM3allUH. Ponb MEeTabO0JIUTOB
¢dochonunazer C, apaxuOHOBON KUCIOTHI BO BHYTPUKICTOYHOMN
CUTHAJIM3ALUU.

7.3. | buoreHHble aMHMHBI. buorenHsle aMHHBI — KaT€XOJaMHHBI, JO0()aMUH, CEPOTOHHH WU
TUCTaMUH.
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Ne | HaumeHoBaHue pa3aeJia
Conepxanue

n/n TUCIUIIINHEI

8. | Crpecc, cTpecc-peaj3yoiye U CTpecC-IMMUTHPYIOLIME CHCTEMBI.

Cooepoicanue 1eKYuoHH020 Kypca

8.1. | Crpecc. ®enomen crpecca. Crpecc-peakuus. Crpecc-cucrema. Crpecc-

JIMMHATHPYIOIINE CUCTEMBI.

Temobl npakmutteCKux/cemuHa CKUX 3QHAMUL

8.1. | Onpenenenue OnpeneneHne CTPECCOPHON YCTOMUUBOCTH CEPACUHO-COCYIUCTOM
CTPECCOPHOM cucreMbl. OCHOBBI IPENPACIOIOKEHHOCTH M YCTOMYMBOCTU K
YCTOWYMBOCTH CEPAEYHO- | CTPECCOPHBIM MOBPEKICHUSM.

COCYIMCTON CUCTEMBI.

8.2. | Crpecc, ctpecc- | Denomen crpecca. Crtpecc-peakiusa. Crpecc-cuctema. Crtpecc-
pean3yIolme U CTpecc- | peanusyronye cucteMsl. CTpecc-TMMUTHPYIOIINE CUCTEMBI.
JUMHUTHPYIOLINE
cucremsl (CemuHap).

9. | Mexauu3dmbl MMMyHHTeTa. Helpo3HIOKPUHHBIE MeEXaHU3MbI PeryJsuud (QpyHKuui
HMMYHHOMH CHCTEMBI.

Cooepoicarnue 1eKYyuoHHO20 Kypca

9.1. | UMMyHHBIE pE€aKIUH. Bocnanenune. Meauatopsl BocnaneHus. VMMyHHBIE peakiu.

AHturensl. KieToynsle ¥ ryMOpajibHblE UMMYHHBIE PEAKIIUH.

9.2. | HeliposHIOKpHUHHBIE MonekynsapHble  OCHOBBI ~ HEHPOTOPMOHAJIBHOW  PETYJISLHHU
MEXaHU3MBbl  peryasuuu | UMMyHHOHN cucteMbl. Bausaue AKTI v rimoKoKOpTUKOMIOB HA
byHKIHI MMMYHHOH | QYHKIIMM WMMYHHOH CHCTeMbl. BimsHuE agpeHEpruyecKux
CUCTEMBIL. COeMHEHUIl Ha (QYHKUMHM HMMYHHOW CHCTEeMbl. BiusHue

TUPEOTPOITHOTO TOPMOHAa Ha (QYHKIMM HMMMYHHOH CHCTEMBI.
BrusiHre noJ0BbIX TOPMOHOB Ha (DYHKIIMM UMMYHHOU CHCTEMBI.

Tembl npakmuyeckux/cemunHapcKux 3aHamutl

9.1. | OcHoBHbIe nposiBNeHNs U | OnpeniesieHue TOHATUS — «MMMYHUTET». [naBHble (QyHKIMH
MEXaHU3Mbl HMMYHHOTO | MMMYHHON CHCTeMbl. AHATOMHUS U (PU3UOJOTUS HMMYHHOH
OTBETA. cucteMbl. OCHOBHbBIE 3aKOHOMEPHOCTH pPa3BUTHUS HMMYHHOI'O

otBera. ['ymopanbhbie pakTopsl uMMyHUTeTa. CTaguu pa3BUTHUS
UMMYHHOTO OoTBeTa. MIMMyHHas nojcucreMa Koxku. MmMmyHHas
CHCTEMa CIIM3UCTBIX 000JI0YEK.

9.2. | HelipoaHOOKpHUHHBIE MonekyJapHbIE  OCHOBBI ~ HEHPOTOPMOHAJIBHOM  PETYIsLUU
MEXaHU3Mbl  peryysinuu | UMMYHHOU cucTeMbl. Bausgane AKTI U TIIOKOKOPTUKOUIOB Ha
byHKInl UMMYHHOU | QyHKIIMM HWMMYHHOH CHCTEeMBbl. BiusHue aapeHepruyeckux
CHUCTEMBI. COCIMHCHWH Ha (YHKIMM WMMYHHOW CHCTeMbl. BrusHue

TUPEOTPOITHOTO TOPMOHA Ha (YHKIUH HMMYHHOW CHCTEMBI.
Bnusinue nosoBbIx TOpMOHOB Ha (DYHKIIUM KIMMYHHOM CHCTEMBI.

9.3. | HelipoaHOOKpHUHHBIE Omnpenenenue TOHATHA «UMMYHHTET». [JaBHbIE (QYHKUIUU
MEXaHU3Mbl ~ PETYJISIUU | HIMMYHHON CHCTeMbl. AHATOMUS U (PU3UOJIOTUS HMMYHHOMH
byHKInl UMMYHHOH | cucTeMbl. OCHOBHBIE 3aKOHOMEPHOCTH pPa3BUTHUS HMMYHHOI'O
cucrembl (KonTposibHas | orBera. 'ymopanbhble (akTopsl uMMyHHUTeTa. CTaguu pa3BUTHUS
paborta). UMMYHHOTO OoTBeTa. MIMMyHHas mozcucreMa Koxku. MmMmyHHas

CUCTeMa CJIM3UCTBIX oO0ojouek. MoJeKyIsipHble  OCHOBBI
HEUPOTOPMOHAIIBHON PETyJIALIMM UMMYHHOW CUCTEMBI. BnusHue
AKTI u riroKOKOPTUKOUIOB Ha (YHKIIMM WMMYHHOH CHCTEMBI.
BnusiHue agpeHepruuecKkux CoeIMHEHUH Ha (YHKIMU UMMYHHON
CUCTeMbl. BnusHHMEe THPEOTpPONHOro TropMOHa Ha (QyHKUUU
MMMYHHOU CHUCTEeMBl. BusHHE MOTOBBIX TOPMOHOB Ha (YHKIHUU
VMMYHHOUN CUCTEMBI.

10. | KiteTo4HbIii UK/, ATIONTO3 U OHKOI'eHe3.

Cooepoicanue 1eKyuoHHO20 Kypca

10.1. | Perynsauus  knerouHoro | Ilepuogsl  kinetoyHoro unukia. Mwuros. L{ukianH3aBHCHMBIE
LHKJIA. K1uHa3bl. CUTHAIBHBIE IYTH, WAYIIHE K IUKIWH3aBUCHMBIM
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n/n

HaumenoBanue pasjaeia
AMCUMILIHHBI

Conepxanue

KHHa3aM. Mexadu3M [OEUCTBHUSA KOMIUIEKCOB IIUKJIWH —
IMUKIINH3aBUCUMBIC KHHA3bl B KJIICTOYHOM IIHUKIIC. KOHTpOHB
KJICTKH 32 TPOXOXKJICHUEM KJIETOYHOTO ITUKJIA.

Temobl npakmulteCKux/cemuHa CKUX 3QHSAMUL
10.1. | Knerounsrii nuki. | [lepuoasl  kimeroyHoro uukia. [{MKIMH3aBUCHMBIE KUHA3BI.
ATIONITO3 ¥ OHKOT'€HE3. CurHanbpHble MyTH, MIyIIME K IUKIMH3aBUCUMBIM KHHa3aM.
MexaHu3M JeHCTBUS KOMIUIEKCOB LIMKJIMH — LUKINH3aBUCHUMBIE
KHMHa3bl B KJIETOYHOM IMKJIEe. KOHTPOJIb KIIETKH 32 IPOXO0XKICHUEM
KJIETOYHOT'O LIUKJIA.
10.2. | AonTo3 U OHKOTEHE3. ArmonTo3: myckoBbie (akTopbl. buonornyeckas pojb amomnrTosa.

I'enernyeckast mpupoa OHKOTeHe3a (TUTIBI TeHOB, OTBEYAOIINX 32
OHKOTEHE3, CIOCOObI W3MEHEHHUs TIeHOMa KIIETKH). ATONTO3:
CBSI3aHHBIE C HUM IIPOTOOHKOTE€HBI U OIIYXOJIEBBIE CYIIPECCOPEL.

dopma UTOroBOro KOHTPOJIS: 3a4eT

4 IlopsAOK OLCHMBAHNS YCIIEBAEMOCTH U ¢()OPMUPOBAHHOCTH KOMIIeTEeHIM I
o0y4arouierocsi B TeKyuei u mpoMe:;KyTO4HOH aTTeCcTAlMU.

IL]I}I MOJI0KUTEIbHOM OLCHKU IO Ppe3yjJibTaTaM OCBOCHHUA JUCHUIIINHBI OGy‘I&IOH_IGMyCH
HEO0OXOAMMO BBITTOTHUTH BCE YCTAHOBIICHHBIE BUIBI YICOHOU PaOOTHI.

Tabmuma 7 - bamibHO-pEeHTHHTOBAs OIIEHKA PE3yIbTAaTOB y4eOHON pabOThI 00YJarOUIUXCs IO

Bugam (BPC)
VYuebHas Cymma | Buabl 1 pe3ynbratsl Onenka B aTTecTaluu baner
pabora (BubI) | 6atoB |  y4eOHOM pabOTHI
9 cemecTp
Tekymas 80 |Ilocemenue 3ansaTuii|l0 6amioB 3a 100%  nocemenue| 0-10
yaeOHast (Hanuuaue ayIUTOPHBIX 3aHITHI
paborta B KOHCIIEKTOB JICKIIMH,
cemecTpe BBHITIOJITHCHHE nao.
(ITocemenue pabor)
3aHATHI 1o 3anura 2 Oamna 3a o0QOpPMIICHHYIO B 0-30
pacnucaHuio U 71a00paTOPHBIX pabOT|COOTBETCTBUU C TPEOOBAHUSAMH H
BBITIOJTHCHHE (15 pa6or). 3alIUIICHHYIO TaOOpaTOpHYIO padoTy
3a7IaHUM )
CPC BbINIOJTHEHKE |12 0aslioB 3a rpamMoTHOe W yeTkoe| 0-12
WHJUBUIYAJIbHOTO  |M3JI0’KEHHE MOHATUIHOTO armapara
3aJlaHus
CPC — Tekymiee|2 TECTOBBIX cCpe3a 3a KaXKAbld W3 0-28
TECTUPOBAHUE KOTOPBIX MOXHO TMOIy4yuTh 14
0aJI0B
Hroro no rexkyuieii padore B cemecTpe 0-80
[IpomexyToun 20  |Teoperuuecknii Borpoc|10 0aJ10B 32 TEOPETUUECKUN BOTIPOC 0-10
as  arrecTanus
(3auer C [Ipuxnannoe 3aganve |10 6aJJ10B 3a MPaBWIBHO BHINOJHEHHOE 0-10
OLICHKOI1) 3a/1aHue
HTtoro 3a 3auer 0-20
CymMapHasi olleHKa N0 JUCHHUILINHE: Cymma OaioB TEKyLIeH W MPOMEXYTOUHOH
arTecTalun 51-100 6.

ITepeBon 6amioB 3 100-0amibpHOM MIKaNbl B OYKBEHHBINM SKBUBAJICHT 3a4ETHON OLIEHKH

\ Cymma 0as10B \

OTMeTKA \

ByKBeHHBIH JKBUBAJICHT
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IS TACHUILTHHBI
86 — 100 5 OTanaHOo
66 — 85 4 Xopo1io
51 -65 3 Y IOBJIETBOPUTEIIHHO
0-50 2 HeynoBneTBopuTenpHo

5 MaTepua/jibHO-TeXHHYECKO€E, IPOrpaMMHOe U y4eOHO-MeToAnYecKoe odecneyeHue
AUCHUTIIMHBI.
5.1 YueOnas iuTeparypa

a) OCHOBHAasl y4eOHas JuTeparypa:

1. Yupkosa, E.H. ®usmnonorus yemoBeka W XKUBOTHBIX : yueOHoe mocobue / E.H. Uupxkona,
C.M. 3aBaneeBa, H.H. CanpixoBa ; OpeHOyprckuil rocyiapcTBeHHBIH yHUBepcuTeT. — OpeHOypr :
OpenOyprckuii rocy1apcTBEHHbBIN yHUBEpCUTET, 2017. — 117 c. : un. — Pexxum goctyna: 1mo moamucke.
— URL: https://biblioclub.ru/index.php?page=book&id=481733 (nara oOpamenus: 15.11.2020). —
bubnuorp. B kH. — ISBN 978-5-7410-1743-2. — TekcT : 37E€KTPOHHBIMN.

2. Jlo6potBopckasi, C.I. Anaromus ¥ (puU3MOIOTUS OCHOBHBIX CHCTEM M OPraHOB YEJIOBEKA :
yaeObnoe mocobue / C.I. lobporBopckas, MW.B.XykoBa ; Kazanckuii HalMOHAIBHBINA
UCCIIEIOBATEIbCKUNA  TEeXHoJormdeckuil  yHuBepcuteT. —  Kazawp:  Kaszanckuil  HayuHo-
uccienoBarenbekuil Texnonorndeckuii yausepcuter (KHUTY), 2017. — 96 c. : cxem., Tabi., ui. —
Pexxum mocryma: mo mommucke. — URL: https://biblioclub.ru/index.php?page=book&id=500679 (nara
obpamenus: 15.11.2020). — bubauorp.: c. 90. — ISBN 978-5-7882-2100-7. — TekcCT: 3JIeKTPOHHBIH.
Hetipodusmonorusi. OcHoBHOI Kypc: yueOHoe mocoodue / A.A. Jlebenes, B.B. PycanoBckui,

B.A. Jle6enes, I1./1. IllabanoB. — Mocksa; bepnun : lupekr-Menua, 2019. — 271 c.: un. — Pexxum
nocryna: mo nogamnucke. — URL: https://biblioclub.ru/index.php?page=book&id=499765 (nara
obpamenust: 15.11.2020). — bubmmorp. B kH. — ISBN 978-5-4475-9973-7. — TekcT: 31eKTpOHHBII

0) 1OMOJIHUTE/IbHASL JINTepaTypa
1. Tapacosa, O.JI. ®u3nosnorus 1eHTpAIbLHONH HEPBHOU cucTeMbl: yaeOHoe nocodue / O.JI. Tapacosa. —
KemepoBo: KemepoBckuii rocynapctBeHHbiii yuuBepcuter, 2009. — 99 c¢. — Pexxum pgocryna: 1o
noanucke. —  URL: https://biblioclub.ru/index.php?page=book&id=232749 (nata  oOparieHus:
15.11.2020). — ISBN 978-5-8353-0961-0. — TekcT : 3J1IeKTpOHHBII.

2. ApedrneBa, A.B. Heilipodusnonorus: yaeOHoe nocodbue / A.B. Apedbrea, H.H. I'peGuena ;
TIOMEHCKUN IrOCY1apCTBEHHBIN YHUBEPCUTET. — TIOMEHb: TIOMEHCKHI TOCY1apCTBEHHBIN YHUBEPCUTET,
2016. — 190 c.: WII. - Pexxum JOCTyMa: o IIOINCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=571788 (nata obpamenus: 15.11.2020). —
bubnuorp. B kH. — ISBN 978-5-400-01192-4. — TekcT: 3MeKTPOHHBIH.

5.2 MaTepuaibHO-TeXHHYECKOE U MPOrpaMMHoOe o0ecreyeHue TUCIUIIHHBI.
Y4eOHble 3aHATHS IO AUCIUILIMHE TPOBOAATCS B yueOHbIX ayautopusix HOU Keml'Y:
219 JlabGoparopusi O6MOJIOTHM 4YejoBeKa. YdeOHas aynutopus (MyJIbTUMEIWMHAS) IS
IIPOBEEHUS:
- 3aHATHUH JIEKIIMOHHOTO TUIIA;
-3aHATUI CEMMHAPCKOTO (IPAaKTUYECKOT0) TUIIA;
- TPYIIOBBIX U MHAUBUIYATbHBIX KOHCYJIbTALIUML;
- TEKYILETO KOHTPOJIS U IPOMEXKYTOUHOM aTTecTalu.
CrnenuanusupoBanHas (yuedHasi) MedeJib: TOCKa MeoBast, kadeapa, CTOJbI, CTYIbSI.
OO6opynoBanue AJsi MPe3eHTAIIMN Y4eOHOT0 MaTepHaJia: CmayuoHapHoe - HOYTOYK, MPOEKTOp,
TEJEBU30P.
JlabopaTopHoe o0opy1oBaHHe W MaTepuajbl: MUKpockombl (10 1miT.), Becsl, mpenapoBaIbHBIN
CTOJIMK, XOJIOAUIIBHUK, TATPOMETPHI (2 IIT.), MUKPOIIPENapaThl IEMOHCTPALIMOHHBIE: 110 (PU3HOJIOTUU
U aHATOMUU YENIOBEKa, IO IUTOJIOTUH, MO THCTOJOTHH, IO SMOPHOIOTHH, MaTepUallbl ISt
abopaToOpHBIX PaboT (XMMHYECKas MOCYAa, PEAKTUBBI, XUPYPTrHUYECKHUE HHCTPYMEHTHI, TIpemnaparhl),
pocTomMep, MUKPOJ03aTOpbl M HAKOHEUHUKH, CYCTHBIC KaMepbl [opsieBa, HaOop Ams ompeneneHus
TpYII KPOBU, HAOOp J7Is1 OTIpeieieH!s] MOUEBUHBI, OETIKOB U T..
YuyeOHO-HATISAIHbIE TOCOOMSI: TIJIAKaThl M JCMOHCTPAlMOHHBIC TAONUIBI Ui MPOBEACHUS
JICKIIMOHHBIX U MPAKTUYECKUX 3aHATUHN MO AUCUUILTHHE «DU3NO0JIOTHS KUBBIX CUCTEM).
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Hcnoab3yemoe mporpammuoe obecnedenune: MSWindows (MicrosoftlmaginePremium 3 year mo
cyomunien3snonHomy goroopy Ne 1212/KMP ot 12.12.2018 r. mo 12.12.2021 r.), LibreOffice
(cBoGoHO pacnipocTpansiemoe 110).

HNuTepHer ¢ odecnneyenuem nocryna B JUOC.

5.3. CoBpeMeHHBbIe nTpo(eccoHaIbHBIE 0a3bl JAHHBIX M HHPOPMALMOHHbIE CIIPABOYHbBIE

CHUCTEMBI.

S AR

Anaromus u ¢uzmosorus 4yenoBeka. Hayuno-momymsipasiii caiit. baza 3HaHuii mo O6umonoruu
yejioBeka. OU3MO0JI0rs, KJIETOYHAsl OMOJIOrus, FTeHeTHKa, Onoxumus - www.molbiol.edu.ru
Pecypc «ba3a 3HaHMii 1O OHMOJIOTHM YEIOBEKa» COMACPKHUT YYEOHHKH IO MOJEKYJISPHOU
OuosloruM 4YeloBeKa, OWOXUMHUH, (HU3UOJIOTHH, TEHHOW U OETKOBOW WHXXCHEPUU -
http://humbio.ru/

Copocockuii 00pazoBaTenbHBIN KypHa Ha cauTe WWW.1SSep.1ssi.ru;
http://www.netbook.perm.ru/soj.html

Hayunast anexktponnas 6uonmoreka http://elibrary.ru

YHuBepcuterckas nHpopmarmontas cucrema Poccun http://uisrussia.msu.ru

becrinarnas 6ubnuoteka on-line Ha Sibnet http://lib.sibnet.ru

http://www.humbio.ru/, 6a3a 3HaHUI IO OUOJIOTUH YeTTOBEKa
http://www.bio.fizteh.ru/student/files/biology/biolections/ WutepHer-mopran «JlerengapHsiii
®uzrex».htm

http://www.distedu.ru/edu2/index.php Jlekiuu mo 3H3UMOIOTHH

6 Unble cBeaeHUs U (MJIM) MATePUAJIBI.
6.1.IlpumepHbie TeMbl MUCbMEHHBIX Y4eOHbIX PadoT

Tembl pedepaToB:

l.
2.

e N

11.
. [TonykoncepBatuBHbIii MexaHu3M OuocuHTe3a JIHK (coBpemeHHOe TmpeacTaBicHHE).

13.

14.
15.
16.
17.
18.
19.
20.
21.
22.

14

benku u ux GyHKIIMU B OpraHu3me.

Baxkneiiimre MoHOcCaxapuabl M WX TPOU3BOAHBIC (QJIBJOHOBBIE W YPOHOBBIC KHUCIIOTHI,
caxapoclupThl, aMHHOCaxXapa, IITUKO3UAbI U JIp.). buonornueckoe 3HaueHne MOHOCaXapoB U UX
IIPOM3BOJIHBIX.

Onurocaxapunsl. HomeHnkiatypa u kinaccudukanus. XapakTepucThKka OMOJI0OTHYeCKH BaXKHBIX
OJIUTOCAXapHUI0B.

[Tonucaxapuasl (CTpYKTypHBIE U pe3epBHbIE). ['OMO- U rerepononucaxapujibl M HX
Ouosornyeckas pob.

HetiporymopanbsHas peryssius yriieBoJHOTO oOMeHa.

®ocho-, chuHro- ¥ rAMKONUNUIBL. bruomornyeckas poib.

CrtpykTypa, cBoWicTBa M PyHKIIMK OMoMeMOpaH. Posb TUMIIOB 1 OEIKOB B UX CTPOSHUH.
MexaHu3Mbl MEMOPAHHOTO TPAHCIIOPTA (AKTUBHBIM M TACCUBHBINA TPaHCMEMOpaHHBIM IepeHoc).
["'opmons (kaccudukanys, MEXaHU3M JICUCTBUS ), OMOJIOTHYECKOE 3HaUCHHE.

. IlentuHble TOPMOHBI. XapaKTEPUCTUKA BAXKHEHUIIMX IpeAcTaBuTeneil. MexaHu3m AeucTBus

NENTUIHBIX TOPMOHOB.
CoBpeMeHHbIE NPECTABIEHUS O CTPYKTYpPE I'eHa.

depMeHThI, 00eCTIeYHBAIOIINE 3TOT MPOIIECC.

O6mee mnpencraBnenue o OuocuHTese PHK. Tpanckpumnuus y mnpokapuor. OcoOeHHOCTH
TPAHCKPHUIILIUU Y FYKAPHUOT.

YPOBHHU perynslnu KU3HEHHBIX MPOIIECCOB B )KUBOW MPHUPOJIE.
Huknnyeckue HykineoTu el (MAT®, ul TD) u ux Guomoruyeckast pob.
benku-peuentopsl u perientopHas GpyHKIKA M1a3MaTHUECKONH MeMOpaHbl.
CrpykTypa, cBOicTBa M PyHKIIMH OMOMEMOpaH.

broxumus nporpaMMupyeMoii KIIETOYHOW CMepTH (amonTo3a) y >KUBOTHBIX.
buoxumnuecke OCHOBbI UMMYHUTETA.

HetliposH10KpHUHHBIE MEXaHU3MBI PETYIISIIUN (G YHKIIMA IMMYHHOW CHCTEMBI.
[IpocrarnanauHbl Kak OMOIOTUYECKUE PETYISATOPBIL.

Kak reHbl KOHTPOJIUPYIOT pa3BUTHE KIIETOK.



23. IHK u paxk.
24.

Buyrpuknerounsie Ca’’-csasbiBaromue 6enku. CTpyKTypa B MEXaHu3M (QyHKIHOHMPOBAHUS.

25. [lepenaya u TpaHCAYKIMS TOPMOHAIBHOTO CUTHAJIA B Pa3HbIC YaCTU KIIETKHU.

26.
27.
28.
29.

KanpnyeBrle HacOChI )KUBOU KIIETKH.
Oxcuj a3ora —
Oxkcua yriieposa — peryJsiTop KJIETOYHOTO0 METaboIM3Ma.
3H€KTpI/I‘IeCTBO B X)KU3HU )KUBOTHBIX U paCTeHI/II\/'I.

PEryasTop KJIETOYHOTO METaboIn3Ma.

6.2. [IpumepHbIe BONPOCHI U 3aJaHNs / 321a41 JJIS IPOMEKYTOYHOM aTTeCTAMHU
Tabanna 9 - IlpuMepHble TeopeTHYEeCKHEe BONPOCHI U NMPAKTHYeCKHe 3aJaHHUA / 3a1a4H K

MPOMEKYTOYHOMY KOHTPOJIIO

P a3J1CJIbl U TCMBI

HpI/IMepHI:Ie TCOPECTUYCCKUC BOIIPOCHI

HpI/IMepHI:Ie MPAKTHUYCCKUC 3aJaHUA

/ 3aiaum
9 cemecTp

Knerka kak | CTpoeHue KIETKHA — BHYTPUKIIETOYHBIE Crpoenue KJICTKH -
eIMHAIIA OpTaHEeJIIbI, IUTOCKEIIET, IIUTO30J1b. BHYTPUKJICTOYHBIC OpTaHEeIUIbI,
hH3HOTOrHYECKH Pa3Mephl KJIETOK ¥ BHYTPUKIICTOUHBIX IIUTOCKEJNIET, IMTO30db. Pa3mepsl
X IPOLIECCOB. CTPYKTYP. 3 KJIETOK u BHYTPHKJICTOUHBIX
CrpykTypa Perynsiust KIETOYHBIX (GYHKITHA. CTPYKTYP. Perynsauus  KJIE€TOYHBIX
KJIETKH - ynKumit.

CrpykTypa KIICTKH -
KOMIIAPTMEHTAIN

3aIusl B KJIETKax
BBICIIUX
OpPTaHU3MOB.

KOMIIapTMEHTAIM3alusl B KJIETKax
BBICHINX OpraHu3moB. [{uTo301b.
Anmapar Tonbmxu. MUTOXOHIPUU.
ITepokcucomsl. JInzocompl.
OHJOoMIa3MaTHYECKUH  PETUKYIIYM.
Pazmepst KJIETOK u
BHYTPHUKJIETOYHBIX CTPYKTYP.
Perymsiust KI€TOUHBIX (QYHKIIUH.

Bnaytpukneroun
BIM U
BHEKJICTOUHBIN
MaTpHKC.

MukpodunaMeHTHI, MHUKPOTPYOOUKH,
IPOMEKYTOUHBIE MUKPO(DUITAMEHTHI.

MukpodunaMeHTHI,
MHUKPOTPYOOUKH,
MIPOMEKYTOUHBIE
MUKPO(DUITAMEHTHI.

CocTaB BHEKJIETOYHOTO MaTpHKCa
— GubpuIsipHBIC 6enKu,
MOJINCAaXapubl, MPOTEOTIUKAHBI.
bazanbpHas MeMOpaHa —
CrienaIu3upoOBaHHAS dhopma
BHEKJICTOYHOTO MaTpHKca.
HNuTerpunsl. BsaumoneiicTBue
IIUTOCKEJETa W BHEKJIETOYHOTO
MaTpHUKca.

WNndopmannonna
s cucTeMa
KJICTKH.

Bocnpou3ssenenue u peannzanus
TEHETHIECKOW HH(pOpMAaITHH.
CBoiicTBa reHETHUIECKOM MH(POPMALHH.

Kierounoe  sopo.  CrpykTypHO-
(yHKIIOHATbHAS OpraHH3aIns
xpoMocoM. KoMNakTHOCTb TeHOMa
3YKapHOT. XpoMOoCOMBI
miexonuTatomux. Kapnorum.

Pemmukamus JTHK u e€ perymsauus.

Tpanckpunus U CTpYKTypa
TPAHCKPHUIITOHOB. Perynsnus
TPaHCKPHITLIH y 9YKapHOT.
IIpoueccuar PHK — kenupoBanwue,
[0JIMaICHUIIUPOBAHHE.
XapakTepucTruka TeHETHUYECKOT0
koma. Ctpykrypa pubocom. CuHTE3
TTOJTATICTITHIOB Ha pubocome
(Tpaucnsmus).
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O0OMeH BewectB | Onpenenenue moHATHNH 00 oOMeHe BermecTB, | KonuyecTBEHHOE olpeneeHne
¥ DHEpruM B | OHEpruM ¥ uH(bopMarmm: MeTaboNu3M, | HOHOB XJIOpa, MarHus u Gocdopa.
KIIETKE. Kara0omu3M, aHa0ONM3M,  PEIeNnTOpPHBIC OnpeneneHne KOHIIGHTPALIHH
CHCTCMBL. IJIOKO3bI B KPOBHM. BiusHue
CBs13b MKy OOMEHOM OCIIKOB, YTJICBOJIOB U HHCYIHHA Ha conepIKatme
munugoB. OOMeH BellecTB KakK eauHas
CHUCTEMa IIPOIECCOB. YPOBHHM PETYIALUU TIOKO3b! B KpOBH. Ompenencune
oGMeHa BEIICCTB B opranusue, | KOHUEHTPALMH IIIOKO3BI B KPOBH.
Moneky SpHE ~ ypoBeHb  peryismm. | DYTHHE MHCYJIMHA Ha
KrneTouHslii ypoBeHb peryIsiIuH. CONCPKAHUE TIIIOKO3BI B KPOBH.
Omnpenenenne o0mrero
XOJIECTEPUHA B CBIBOPOTKE KPOBH.
Omnpenenenne [MOHSTUHN 00
oOMEeHE BEIIECTB, DJHEPIUU H
nH(popManuu: MeTaboJIn3M,
KaTabOoJIM3M, aHa0o/Iu3M,
peuentopHsle cucteMbl. CBs3b
MEXTY oOMEeHOM 0eTKoB,
yraeBonoB U JunuaoB. OOMeH
BEILIECTB KaK €IHWHAs CHUCTEeMa
MIPOLIECCOB. YPOBHU PETYJISLHAU
oOMEeHa BEILECTB B OpraHU3MeE.
MonekynsapHbIi YPOBEHD
perynsiuuu. KiieTrounslii ypoBeHb
perysiuui.
®usznosiorus Hcrtopuss  oTkpeITHs  OMOdnmeKkTpudeckux | Mictopust OTKPBITHSL
KJIETOYHOU MOTCHINATIOB. Knaccudpukanus OMO3JIEKTPUYECKUX TMOTECHIIHAJIOB.
MeM6paHBI. 6PI03J'ICKTPI/I‘ICCKI/IX IHOTCHIUAJIOB. KHaCCHq)I/IKaHHﬂ
Buonoruueckuii 3neKTporeHes. GUODIICKTPHUECKHX TOTEHINAIOB.
OHepreruyeckas pojib  OHO3IEKTPUUECKUX BHONIOTHYECKHH  SIIEKTPOTeHes.
MIOTEHIUAJIOB. Perynsaropnas poJib
6PI03J'ICKTPI/I‘ICCKI/IX IIOTCHIIMAJIOB. BHCPFCTI/ILICCKaﬂ poJb
TpaHCHOPT BemECTB uepes  MeMGpany. OMOAJIEKTPUIECKUX TTOTEHIIUAIOB.
TaccuBHbIit TPaHCIIOPT. AxtuBHpiii | [ ETYATOpHAS poJib
TPAHCIIOPT. OMOAJIEKTPUIECKUX MTOTCHIIUATIOB.
HaGmronenne OMO3IEKTPUUECKHUX
srieHu# (1 u 2 ombiTel [anbpBany,
onbIT Marreyun).
Hcropus OTKPBITUSA
OMOAJIEKTPUYECKUX TOTEHIUANIOB.
Knaccudukanus
OMOAJIEKTPUYECKUX TTOTEHIUANIOB.
buonornueckuii  3JIEKTPOTEHES.
DHepreTuvecKas poib
OMOAJIEKTPUIECKUX TTOTECHIIUAIOB.
Perynstopnas poib
OMOAJIEKTPUIECKUX TTOTECHIIUAIOB.
Tpaucnopt BEIIIECTB yepes
MeMOpaHy. [TaccuBHbIit
TpaHCHOPT. AKTHBHBII
TPAHCIIOPT.
Ca?*- Kanpumesble  Hacochl  kuBoi  kneTku. | CTpoeHne W paboTa KajbIIHEBOM
TpaHcnopTupyro | MexaHusM — mepeHoca  MOHOB  Kajiblus. | AT®asbl. NzodepmenTs
M€ CUCTEMBI | Crpoenne u pabora kampimeBo ATda3wl KaJIbIHEBOM AT®Da3mL.
MEXAHN3MEI H3odhepMeHTHI KalbITUeBOM I;Tdba%l. KanbIeBsie KAHATEL
perymsm BayTpuknerounsie Ca*"-cBs3bIBaIOLINE CapKOTITA3MATHIECKOTO
Oenku — KiaaccuUKalMs, CTPYKTypa W
YPOBHA KATBIMA |\ oy arism (hYHKITMOHUPOBAHHUSL. PETHKYTyMa. o
B KJIETKE. BuayTtpukierounsie Ca™"-
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CBS3BIBAIOLINE Oenku —
Kinaccuukanms, CTPyKTypa H
MeXaHu3M (YHKIIMOHUPOBAHUS.
B3aumopericTBre | Meamatopbl, CHHAIChl, MHOTPONHBIH ¥ | MemuaTopsl, CUHAIICHI,
KJIETOK — | METabOTPOIHBII PELIETITOPEL. MOHOTPOIHBIM U MeTabOTPOIHBIN
CHHATICHI u | Perientopel ropMoHOB, UX TNkl 1 G-6€Ku. PEIIenTOPBL.
PELIENTOPBHI. uAM®-onocpenosanbie 1myrd, UIM®- u | poyy cAMP-3aBrCHMOIl cHCTEMSBI
TpancmemOpanHa NO-onocpenosannsie TIyTH. HYTS’ BHYTPUKJIETOUHON CUTHAJIM3ALMH.
OINOCPCAOBAHHBIC JIMIIMAAMU U NOHAMU Ca“". o
s nepenaya TTyTH, oriocpeoBaHbIe Gemkom Ras. Ponn cGMP-3aBI/1vc1/1M01/I CUCTEMBEI
CUTHAJIOB. BHYTPHUKJIETOUHON CUTHAIA3ALUU.
Menauartops!. Pone MeTabonuToB dochonumazel
buorennrie C, apaxuJOHOBOW KHCIOTHI BO
AMUHBI. BHYTPHUKJIETOUHON CUTHAIM3ALUU.
buorennsie AMUHBI —
KaTeXOJIAMUHBI, nodamuH,
CEPOTOHUH U TMCTAMUH.
Crpecc, crpecc- | Penomen crpecca. Crpecc-peakuus. Crpece- | OnpeneneHue CTPECCOPHOM
peanngy}o]_une u | cucrema. CTpeCC-JII/IMI/ITI/Ip}IIOH.[I/IC CHUCTCMBI. yCTOﬁqHBOCTI/I cep;[equ-
cTpecc- coCcyaucTol cucteMbl. (OCHOBBI
JTUMUTHUPYIOIINE MPEeAPACIION0KEHHOCTH u
CHUCTEMBI. YCTOMYHMBOCTH K CTPECCOPHBIM
MTOBPEXKICHUSIM.
®enomen  crtpecca.  Ctpecc-
peaxkuus. Crpecc-cucrtema.
Crpecc-peann3yomme CUCTEMBI.
Crpecc-muMUTHpYIOIINE
CUCTEMBI.
MexaHu3Mbl Bocnanenne.  Menuatopel  Bocnanenus. | OnpeneneHue HOHATUA
MAMMYHUTETA. MmmyHHBIC peakiun. AHTUIeHbL. KieTouHbIe | «umMynuTeT». [1aBHBIE QyHKIMN
Heiiposngokpun | ¥ FyMOP&JIBHBIC IMMYHHBIC pCAKIIHH. MMMYHHOM CUCTE€MbI. AHATOMUS U
Hble MexaHn3mpl | MOICKYIApHbIE OCHOBBI | y31o10rust IMMYHHOM CHCTEMBL.
peryiasuuu HEHPOTOPMOHAJIBHOH PEYTIALII HMMYHHO! | (¢ opppie 3aKOHOMEPHOCTHU
. CHUCTEMBI. Bnusuue AKTT u
(byHKHI/II/IU TITIOKOKOPTHKOUIOB Ha (YHKIIMH MMMYHHOR PasBUTHA  MMMYHHOTO  OTBCTA.
MMMYHHOU CUCTEMBI. Bimsiaue aJpEHEPrUIeCKUX I'ymopaneHee (baxroper
CHUCTEMBI. CoeMMHenmMii  Ha  dyHKIMM  MMMyHHoii | AIMMYHHTETa. Craguun pa3BuTus

CUCTEMBI. BIusHIEe THPEOTPOITHOTO TOPMOHA
Ha (QYHKOIUA UMMYHHOU CHUCTEMBI. BrusHue
MOJIOBBIX TOPMOHOB Ha (DYHKIIUM UMMYHHOU
CHUCTEMBI.

MMMYHHOTO OTBeTa. MMmMmyHHas
nojacucrtemMa Koxu. VIMMmyHHas
CUCTEMa CITM3UCTBIX 000IOUEK.

MonekynspHbie OCHOBBI
HEUPOTOPMOHAJIBHOM  PETYIISILUU
WMMYHHON cHCTeMBbl. BrusHue
AKTI u rIIOKOKOPTUKOUIOB Ha
(GYHKIIMM UMMYHHOH CHCTEMBI.
Bnusinue aJipeHePTrUIEeCKUX
COEIMHEHUN Ha byHKIIUN
WMMYHHON cHUCTeMBI. BrusHue
TUPEOTPOITHOTO  TOPMOHA  Ha
GYHKIIMM UMMYHHOH CHCTEMBI.
BnusiHe MmonoBBIX TOPMOHOB Ha
(GYHKIIUM UMMYHHOU CHUCTEMBI.

Omnpenenenue MOHSATHUS
«UMMYHUTET». [ 1aBHBIC QYHKIIUU
MMMYHHOM CUCTEMbI. AHATOMUS U
(bu3HONOTrHsI UMMYHHOM CUCTEMBI.
OcHoBHbIE 3aKOHOMEPHOCTHU
pa3BUTHS HMMYHHOIO OTBETA.
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I'ymopanbHbie (bakxTopsI
umMmyHurera. Craguu pa3sBUTHSA
MMMYHHOTO OTBeTa. VMMyHHas
noacucremMa Koxu. MMMmyHHas
cHCTEeMa CIU3UCTBIX 00O0JIOYEK.
MonekynspHbie OCHOBBI
HEUPOTOPMOHAIIBHOM  PETYJISILUU
WMMYHHON cHUCTeMBbl. BrusHue
AKTI M TIIIOKOKOPTUKOUAOB Ha
(GYHKIMM HUMMYHHOH CHCTEMBI.
Biusaaue aJpEeHEPIUUYECKUX
COEIMHEHNH Ha byHKIUHA
MMMYHHON cuCTeMbl. BrusHue
THPEOTPOITHOTO  TOpPMOHA  HA
(GYHKIMH WMMYHHOH CHCTEMBI.
BnusiHue monoBBIX TOPMOHOB Ha
(YHKIIMH UMMYHHON CHCTEMBI.

Knerounsrii
LIMKJ, afnoITo3 W
OHKOI'€HE3.

[lepuonpr  kneroyHoro uukiaa. MHUTO3.
Huknmua3zaBucuMble kuHa3bl. CHTHaIbHEIC
MyTH, HWAYOIHE K  [UKIAH3aBHCHMBIM
KMHa3aM. MeXxaHn3M JIEHCTBHS KOMILICKCOB
IUKINH — IUKJIWH3aBHCHUMBIE KHWHa3bl B
KJIETOYHOM muKie. KOHTpOIb KIETKH 3a
MIPOXOXKICHUEM KIIETOTHOTO ITUKJIA.

[leprogpl  KJIETOYHOrO  ITMKJIA.
[{uknuH3aBUCHMBIE KUHAa3bI.
CurHanbHbple MYTH, UAYIIHE K
[IUKIIUH3aBUCUMBIM KHHA3aM.
MexaHu3M IeUCTBUSI KOMILJIEKCOB
IUKIUH —  I[UKJIMH3aBUCUMBIC
KMHa3bl B KIETOYHOM IIHKJIE.
KonTpo:s KJIETKH 3a
MIPOXOKICHUEM KJIETOYHOTO
KA.

ATONTO3: IYCKOBBIE (PAKTOPHI.
buonoruueckass posp amnomnTosa.
['enernueckas npupoza
OHKOTI'€HE3a (TUnBI TEHOB,
OTBEUAIOUIMX 33  OHKOTEHE3,
CrocoObl  M3MEHEHHsI T€HOMa
KJIETKH). ATIONTO3: CBSI3aHHBIE C
HUM MIPOTOOHKOT€HBI u
OITYXOJIEBBIE CYIIPECCOPBHI.

CocTaBUTEND:
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Muxaitnoa Hanexxna HukonaeBHa, JOKTOp OMOIOTHYECKUX HAYK,

(pamunus, uHuyUATLL U QOIIHCHOCb NPenodasamensi (et))




