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Pabouas mporpamma cocrabieHa ¢ yuyetoMm TpeboBanuii @I'OC (ypoBeHb MOATOTOBKH KaapoOB
BBICIICH KBanudukanuu) mo HampaiaeHuto noarotoBku 31.06.01 Krmawmdeckas memumiHa,
HanpaBJIeHHOCTH (po¢rib) [TyneMoHONOTHS, YTBEP)KACHHOTO pHKa3oM MUHHCTEpCTBA 00pa30OBAHUS 1
Hayk PO or 3 cenrsiops 2014 1. Ne 1200

OOpazoBatenbHasl TporpaMma 3aclylllaHa W YTBEpXKICHA Ha 3acelaHud YueHoro coseta DenepajbHOTO
TOCY/IApCTBEHHOTO OFOJDKETHOTO HAYYHOIO YUPSKICHUS «/{abHEeBOCTOUHBIA HAYYHBIA IEHTP (PU3HONOTUUA U
TIATOJIOT UM JIBIXAHHSD)

27.06.2019 r., mpotokon Ne 6

3aBeyronmii 1aboparopueit (pyHKIMOHATEHBIX METO/IOB
WICCIIE/IOBAHMS] JIBIXATENbHOM CHCTGMBI,

JI.M.H., ipodeccop (SN s s FO.M. Tepermsman
— =




1. HEJb U 3AJAYU JUCHUITJIMHBbI

eab AMCHUNIMHBI:

¢opMHpOBaHHE TEOPETUYECKHX 3HAHWH W TPAKTHUYECKUX HABBIKOB 00 OCHOBHBIX
3aKOHOMEPHOCTSIX IMPOTEKAHUS META0OJMYECKUX IPOLIECCOB, OMPENEISIIONINX COCTOSHUE
30pOBbSI M aJanTalii YeJIOBEKa Ha MOJICKYJISPHOM, KJIETOYHOM U OpPraHHOM YPOBHE
LEJIOCTHOTO OpraHu3Ma, YMEHHE CaMOCTOSITeNIbHO (OPMYIUPOBAaTH U peuarh MpoOIEMbL,
CBSI3aHHBIE C HAayYHbIMH HCCIICIOBAaHMSMH OHWOXMMHYECKMX TIPOLIECCOB B  00IacTH
naTo(pU3nOIOTUH.

3agaun JMCUUIJIMHBI:

U3YyYeHUE U MPUOOpeTeHe 3HaHUN 0 XMMHUYECKOM MPHUPO/IE BEIIECTB, BXOIAILIUX B COCTAB
KUBBIX OPTaHU3MOB, UX MPEBPALICHUSAX, CBSI3U ITUX MPEBPALICHUN C JESTEIHHOCTHIO OPTAaHOB H
TKaHEU, PEeryssui MeTa00InYeCKUX MPOLIECCOB U MOCIEICTBUN UX HAPYIICHHUS,

¢dopmMHpoBaHUE YMEHUH MOJIB30BATHCS Ja0OpATOPHBIM 00OPYIOBAHMEM U PEAKTUBAMH C
coONIOZICHMEeM TMPaBHJI TEXHUKU OE30MACHOCTH, AaHATW3UPOBATh IOJYYCHHbIE JaHHbBIC
pe3yabTaTOB OHMOXMMHUYECKHX HCCIEJOBAHUNA M WCIOJb30BATh IOJYYEHHBIC 3HAHHUA IS
OOBSICHEHUS XapakTepa BO3HUKAIOIIUX B OpPraHU3ME 4YEJIOBEKa W3MEHEHUN M JUarHOCTHKHU
3a00JICBaHHUS;

dbopMUpOBaHNE HABBHIKOB AaHAIUTUYECKOW paboThl ¢ wHQopMmalmei (yueOHOH, Hay4dHOH,
HOPMAaTUBHO-CIIPABOYHOW JIUTEPATypod W JAPYTMMH HWCTOYHUKAMHU), ¢ WH(OPMAIMOHHBIMU
TEXHOJIOTHSIMH, TUATHOCTHUYECKUMU METOJIaMHU UCCIICAOBAHUSIMU.

2. MECTO JUCHOUIIJIMHBI B CTPYKTYPE OII BO

Hucuurnnuna «buoxumus» BXoauT B 0ok 1 «/lucuumivmubl (MOZYJN)», BapHaTHBHYIO
YacTh AMCUMILTUH 10 BbIOOpY. Juciuminna «buoxumus» 6azupyercs Ha 3HAHUSX, MTOJTYUEHHBIX
MIPH U3YYCHUU HEOPTAaHWICCKOW U OPraHWYEeCKOW XMUMHH, OMOIOTHH, (PU3UOJIOTHH, TUCTOJIOTHH,
[IUTOJIOTUU ¥ SMOPUOJIOTHH, MATEMATUKH.

MexmpeaAMeTHbIE CBS3M  yCTaHaBIMBAIOTCA C jaucuumuiiHamu  «IlynbmoHomorusy,
«UmmyHomorus», «MeToHONOrusl HAy4YHBIX HCCIENOBAaHUM W OpraHu3alds Hay4dHOH
JESATEITLHOCTH.

3.  KOMIIETEHIIUA OBYYAIOHIET'OCHl, O®OPMUPYEMBIE B
PE3YJIBTATE OCBOEHMUS JUCHUITJINHBI

BhITTyCKHUK, OCBOWMBIIHMIA TpOTpaMMy acHUpPaHTyphl «bHOXHMHS», TOJKEH 00JaaaTh
CIEIYIOIIUMH KOMITETEHITUSIMU:

CITOCOOHOCTBIO TIJIAHUPOBATh M PENIATh 3aJauyd COOCTBEHHOTO MPOQPECCHOHAIBHOTO U
suarocTHOro passutus (YK-6);

CIIOCOOHOCTBIO W TOTOBHOCTHIO K TPOBEICHHUIO MPHKIATHBIX HAYYHBIX WCCIICJIOBAHHUNA B
obsiactu 6uonorun u meaumuuel (OITK-2);

CIIOCOOHOCTBIO M TOTOBHOCTBIO K IJIAHUPOBAHUIO, OPTaHU3aI[UU U MPOBEICHUIO HAYYHO-
HCCIIEIOBATENCKOM paboThl B 00JIACTH MyJbMOHOJOTHH C BBIOOPOM ONTHUMATbHBIX METOJOB
UCCJICJIOBAHMSI, COOJIFOJICHUS TPUHITUIIOB JIOKA3aTeIbHOW MEIUIIMHBI, C IEJbI0 IOTYICHHS
HOBBIX HAYYHBIX JTAHHBIX, 3HAYUMBIX s Orosoruu 1 meauiuabl (ITK-1);

CIIOCOOHOCTBIO W TOTOBHOCTBIO K BHEIPCHUIO IMOJIYYCHHBIX pPE3yJIbTaTOB HAyJHOU
NeSITeIbHOCTH B 00J1aCTH ITyJIbMOHOJIOTHH B MpakTHueckoe 3apaBooxpanenue (ITK-3).

B pesynaprare oOCBOSHUS OOYYarOIIUWCS JIOJDKEH JEMOHCTPHUPOBATH  CJICIYIOIIHE
pe3ynbTaThl 00pa30BaHUS:
3HaTh:

COBPEMEHHOE COCTOSIHHE HAyKH B 00JIaCTH OMOXUMUU;

METO/IOJIOTHIO UCCIIEN0BAHUI B 00J1aCTH OMOXUMUH;

METOJIOJIOTHIO aHAllM3a M OLIEHKH COBPEMEHHBIX HAyYHBIX TOCTH)KEHUH, HAYYHOTO TIOMCKA
¥ TSHEPHUPOBAHHMIO HAYYHBIX WU JIJIS PEIICHUS HAYYHO-HCCIICIOBATEILCKUX MPOOJIeM, B TOM
qrclie B MEKIUCITUTUIMHAPHBIX 00IACTSIX.



YMeTh:

AQHAJIM3UPOBATh  AJbTEPHATHUBHBIC  BApUAHTBl  PEIICHUS  HCCIEIOBATEIILCKUX U
MPAKTUYECKHUX 3a/1a4 U OLIEHWBATH MOTEHIMAIBHBIC BBIMTPHIIIH/ TPOUTPHIIIN PEATU3ANUA ITUX
BApHUAHTOB;

IPU PELICHUU HUCCIEAOBATEIbCKUX M NMPAKTHYECKUX 3aJa4 TE€HEPUPOBATH HOBBIE WJIEH,
MOJJAIOIIMECS PeATN3aIHU, UCXO/Is1 U3 UMEIOIIUXCS PECYPCOB U OTPaHUYECHUI;

OnpeAeNsaTh LEeIM W 337Ja4d  HWCCIEIOBAHUSA, IUIAHUPOBAaTh M OCYIIECTBIISTH
AKCIIEPUMEHTAIBbHOE UCCIICIOBAHMUE;

BEIOMpaTh W TMPUMEHATh B MPOPECCHOHATBHON JAEATEILHOCTH AKCIEPUMEHTAIBHBIC W
pacyETHO-TEOPETUYECKUE METOJIbl HCCIEIOBAaHMUSA, aJICKBATHBIE TIOCTABJICHHBIM LEISAIM U
3aJadaM.

MIPOBOJIUTH CAMOCTOSITEIIFHO (C COOJII0ICHUEM COOTBETCTBYIOITUX MPABHIT) SKCIIEPUMEHTOB
Ha JKUBOTHBIX, 00pabaThiBaTh M AHATU3UPOBATH PE3YJbTATHl OIBITOB, NMPABHILHO MMOHUMAThH
3HAYCHHE SKCTIICPUMEHTA JIJISl U3YYCHUS KIIMHUYECKUX (DOPM MaTOJIOTHH.

Baaners:

HaBBIKAMHM aHaJM3a METOJOJOTHYECKUX TPOoOJIeM, BO3HHMKAIOIIUX TMPU PEIICHUU
MCCJIEI0BATENbCKUX U MPAKTHUECKUX 33/1a4, B TOM YHUCIIE B MEXIUCITUTIIMHAPHBIX 00JIACTSIX;

HaBBIKAMHM KPUTHUYECKOIO aHAJIU3a U OLEHKH COBPEMEHHBIX HAy4YHbBIX JOCTHKEHUH H
pe3yJIbTAaTOB JIEATEIBHOCTH MO PELUICHUIO MCCIEAOBATEIbCKUX M NMPAKTHYECKUX 33734, B TOM
YKCJIC B MEXKIMCIUIUIMHAPHBIX 00JIaCTAX.

4. MATPHMIA KOMIOETEHIWI YYEBHOW U CHMUIIINHBI

No TeMbl TUCHUILINHBI Komnerenuuu
nn OIIK-2 IIK-1 IIK-3 YK-6
1 [Tpenmet u 3agaun 6uoxumuu. Poib + + + +

OMOXMMHYECKHUX MPOLECCOB B
MexaHu3Max GopMUpOBaHUs
aTOJIOTMYECKUX COCTOSTHUM

2 buoxumMus ¥ maToOMOXUMHUS OEJIKOB U + + + +
aMHHOKHCJIOT

3 OcHOBBI OMOXUMHH (PEPMEHTOB U + + + +
MeIUIMHCKAS SH3UMOIOTHS

4 OCHOBBI OHOXMMHH M NAaTOOMOXMMHUH + + + +
YTJIEBOJIOB

5 OCHOBBI OMOXHUMHUH U TATOOMOXUMHUU + + + +
JIAIIUIOB

6 buoxumus nojaepkaHus roMeocTasa + + + +

TOpMOHaMHU U APpYTUMU OMOJIOTHYECKHU
AKTUBHBIMHU B€IICCTBAMU

7 XHMHUA 1 HaTOXUMHS BOJIHO- + + + +
ANEKTPOJIUTHOTO U KUCIOTHO-OCHOBHOTO
romMeocrasa

8 buoxumMus BuTaMuHOB. IIUTMEHTHBIN + + + +
00MEH U ero HapylmeHHs

9 Buosnepretrka. DuepreTuyecknii oOMeH + + + +

10 | OcobenHocT OMOXUMHH TKAHEH + + + +

5. CTPYKTYPA JUCHHUIIJINHBI
OO0mass TpyAOEMKOCTh JUCHUIUIMHBI COCTaBisieT 3 3aueTHBIX enuHuiel, 108
AKaJIEMUYECKUX YaCOB.




Ne Tembl Buani ®DopMbI TEKYLIETO
101 AUCHHUILIMHBI KOHTAKTHOM KOHTPOJIfA
padoThl, BKJIKOYAs ycIeBaeMoCTH.
CaMOCTOSITEJIbHY dopma
10 padorty MPOMEKYTOYHOM
o ACIHUPAHTOB U arrecTauMu
5 TPYA0EMKOCTH (B
S aKaJeMH4YecKNX
3 yacax)
= 2 E 88
= = R = g_
g | E3 gs
= B3 E:
= o =
1 Tema 1. [Ipeamer u 3agauun TectupoBanue,
ouoxumuu. Posib 6MoXUMUYECKUX co0eceoBaHuE
MIPOIIECCOB B MEXaHU3MaX 3 2 2 10
dbopMUPOBaHUS MMATOJIOTUYECKUX
COCTOSIHUI
2 Tema 2. buoxumust 1 TaTOOMOXUMHUS 9 9 10 TectupoBanue,
0EJIKOB U aMUHOKHUCIIOT 3 cobecei0BaHuE
3 Tema 3. OCHOBBI OMOXHMUHU TectupoBanue,
(GhepMEHTOB U MEAUITUHCKAS 3 2 2 10 | cobecenoBanue
SH3UMOJIOTUS
4 | Tema 4. OCHOBBI OMOXUMHH U 9 9 10 TectupoBanue,
MaToOOMOXUMHUS YTIIEBOJOB 3 cobece0BaHNE
5 Tema 5. OCHOBBI OMOXUMUU U 9 9 12 TectupoBanue,
NaTOOMOXUMHUS JIUITHUJIOB 3 cobeceoBaHUe
6 Tema 6. buoxumus noaaepxaHust TectupoBanue,
roOMeocTa3a rOPMOHAMH U IPYTUMHU 4 5 5 4 cobeceoBanne
OMOJIOTMYECKH aKTUBHBIMU
BEILIECTBAMU
7 Tema 7. X¥MHS M TaTOXUMHUS BOJTHO- TectupoBanue,
ANEKTPOJIUTHOTO U KUCIOTHO- 4 2 2 2 cobeceoBaHUe
OCHOBHOT'O TOME0CTa3a
8 Tema 8. buoxumusi BATaMUHOB. TectupoBanue,
[TurmeHTHBII OOMEH U ero 4 2 2 2 cobecenoBanme
HapylIEHUs
9 | Tema 9. buosHepreruka. 4 5 9 4 TectupoBanue,
DHepreTudeckuii o0OMeH cobeceroBaHNe
10 | Tema 10. OcobeHHOCTH OMOXUMUU 4 2 2 4 TectupoBanue,
TKaHeu co0eceioBaHuE
11 | [IpomexyTouHas aTTeCTAIHS 3auer ¢ OLIEHKOMN
HToro | 20 | 20 | 68
6. COIJEPXAHUE JUCHUIIJIMHBI
6.1. Jleknum
Ne HaumenoBanue Conep:xanue TeMbl
nn TeMBbI




[Ipenmer u 3apauun
onoxumuu. Poib
OMOXMMHYECKUX
MPOIIECCOB B
MeXaHu3Max
dbopmupoBaHus
MaTOJOTHYECKUX
COCTOSIHUM

Brenenune. Ilpenmer wu 3amaum  Ouoxumuu. OCOOCHHOCTH
XUMUYECKUX  PEaKIHMi, MPOTEKAMIIMX B  YEJIOBEYECCKOM
OopraHu3Mme. Bruoxumuueckue OCHOBBI BaXKHEHIIINX

OMOJIOrMYECKHUX SIBJICHUH B opraHusme. Posib OMOXMMHMUYECKHX
IIPOLIECCOB B MeXaHM3Max (OPMHUPOBAHUSA NATOJIOTHYECKUX
COCTOSHUH Ha IpuMepe TUNoKcuU. Ponb OHOXMMHUYECKUX
IPOLECCOB B  MeXaHu3Max (OPMHUPOBaHMS  BOCIAJIEHUS.
Knaccudukanus nospexparomux ¢akrtopoB. Metaboanueckue
W3MEHEHUs B 30HE ainbTepauuu. Menuaropsl BOCHAJICHHUS.
buoxuMuueckre W3MEHEHUs IIpU BOCHAICHHUU. benku ocrpoi

¢azer
buoxumus u buoxumust w  marobuoxumus OETKOB WM AMHHOKHCIIOT.
naTOOMOXUMUS OCIKOB | AMMHOKHMCIOTEI, — MENTUABI, OCIKH, MX  KIacCH(HKaLUs.

n aMHUHOKHCJIIOT

buonornueckue ¢ynkuun OenkoB. Hapymenune wmerabonmn3ma
aMHHOKHUCIOT. [ledexTsl 6enKoB HeepMeHTHOM npupobl. [uro-
u runepnporenHemus. JledexTsl OETKOB CBEPTHIBAHHUS KPOBH.
I'emornobunonartun

OCHOBBI OMOXUMHH
dbepMeHTOB U
MEIUITHHCKAs
SH3UMOJIOTHSI

OcHOBBI OMOXMMHUHU (EPMEHTOB M MEAMIUHCKAS SH3UMOJIOTHSL.
CrpoeHre M OCHOBHbIE cBoOiicTBa (epMeHTOB. Crienn(puyHOCTb
nedcTBrs.  XUMHUYECKas  NOPUPOAA, MEXAHU3M  JIEHCTBHUS.
Homenknarypa u wiaccuuxanus ¢epmeHTtoB. Kuneruka
(bepMeHTaTUBHBIX peakuuid. Perymsanus akTMBHOCTH (pepMEHTOB.
OH3UMOJUarHOCTHKA. OcHoBHBIE (bepMeHTHI, KOTOpBIE
HCIOJIb3YIOTCS B KIMHUYECKOW JUArHOCTHKE. OH3UMOIATHUH.
Knaccudukanus.  BpoxkaeHHple  HapyuleHus — MeTaboiu3ma
ypUHOB ¥ MUPUMUIUHOB. Hapymienust oomena nopgupruHoB

OCHOBBI OUOXUMUHU U
aTOOMOXMMHUSA
YTJIEBOJOB

OcHOBBl OHOXMMHMHM U MAaTOOMOXMMHM yriaeBojnoB. OOmias
XapaKTepUCTHKa yriaeBoaoB. Ilytm wmerabonu3ma TIIIIOKO3BI.
I'mukonu3. Ilento3odocdarueiii myts. [mroxoneorenes. IlyTeb
[JIIOKYpPOHOBOIM KHCIOTBL. OOMEH TIJIMKOreHa: CHHTE3, pacha.
Hapymenue nepeBapuBaHus U BcachblBaHUS TITIOKO3bl. CaxapHbIi
nuaber. Hapymenne wMerabonu3ma mpu caxapHoM Juadere.
Hapymenne o6mena riaukoreHa. Hapymenue wmerabonu3ma
¢pykTo3bl. [Ipyrue sH3MMONaTHH YTI€BOJIHOTO OOMEHa

OCHOBBI OMOXMMHUU U OcHOBbl OHMOXMMHM M TATOOMOXUMHM JIMOUAOB. JIMnumsl,
naTOOMOXUMUS nepeBapuBaHue W TpaHcnopT JunuaoB. Kiaccudukanus,
JIUIU0B ¢GyHKIMKM OMOTE€HHBIX JUOHUIOB. TpaHcnopT nunuaoB. OOMeH
TPUALMITIULEPOJIOB, KUPHBIX KUCJIOT, KETOHOBBIX Tel. OOMeH
CIIO)KHBIX JUMHUIOB. Perymsamus oOMeHa nunuaoB. OxXUpeHHeE.
buoxumus arepockiiepo3a. Hapymenne nepeBapuBaHus U
BCACBIBAHMS JIMIIUJIOB
bruoxumns buoxumus noxanep:kaHus roMeocTa3a TOPMOHAaMH M JIPYTHMH
o IepKaHUA OMOJIOTMYECKH aKTUBHBIMU BeriecTBaMu. OO0Ias XxapakTepucTuKa
romeocrasa TOPMOHOB M MexaHu3M JeiictBus. Knaccudukanus ropMoHOB.
rOpMOHaMH U IpyruMu | OCHOBHBIE CBOWCTBA M OCOOCHHOCTH JAEUCTBHSI TOPMOHOB.
OMOJIOTHYECKH Penentoper ropmoHOB. (OCOOEHHOCTH JIEWCTBHSI TOPMOHOB
AKTUBHBIMHU TUII0TAJIaMYycCa, runodusa, LIUTOBUIHOU JKEJE3Bl,
BEI[ECTBAMU ITOJKEITYTOYHOM JKEJIe3bl, HAATIOUYEYHUKOB, MTOJIOBBIX JKEJIE3

XUMHSA 1 HATOXUMHUS
BOJHO-

XuMHd ¥ TAaTOXUMHUS BOAHO-3JICKTPOJHUTHOIO W KHCIIOTHO-




OJICKTPOJIUTHOI'O U
KHUCJIOTHO-OCHOBHOI'O
roMeocTasa

OCHOBHOTO TOoMeocTa3a BomHo-aiekTponuTHbIE oOMeH. Bona,
Ouosiornyeckas posib, OOMEH BOJbL. Perynsius BOAHO-COJIEBOTO
oOmMeHa B opraHusMme. Ponb cuCTeMBl pPEHMH-aHTHOTEH3UH.
MuHepanbHble  KOMIOHEHTHI ~ TKaHEH, WX OHOJIIOTUYECKUE
¢bynkuuu.  Hapymienuss — BOZHO-DJIEKTPOJMTHOTO  OOMeEHa.
KucnorHo-oCHOBHOM romeocras M €ro peryisnus. TuIoBble
HapyILIEHUs KUCIOTHO-OCHOBHOI'O COCTOSIHUSA

BruoxumMusa BUTAMUHOB.
I[TurmeHTHBIA OOMEH U
€ro HapyIICHHUS

buoxumusi BUTaMUHOB. [IUTMEHTHBI OOMEH M €ro HapyIICHUS.
OcHoBbl BUTaMuHOJIOTUU. bruonornueckue QpyHKIMN BUTaMUHOB.
Knaccudukanus sutamunoB. OOMeH BuTamMuHOB. ObOecrneueHue
opraHu3ma BUTaMUHaMU. ['MIIO- M TUNEPBUTAMUHO3bI. MeTO/bI
OLICHKH 00eCre4eHHOCTH opraHusma BUTAMHHAMU.
AntuBuTamMuHsbl. [IurMeHTHBIH 0OMEH M ero HapymeHus. Pacman
remoryioouna. Xenryxu, auddepenunanbHas TMarHocTUKa

buosnepreruka.
OHepreTu4ecKuit
oOMeH

buosHepreruka. OHepretudeckuii  oOmeH.  buomormueckoe
okucienue. TkaHeBoe napixanue. llemb mepeHoca S3JIEKTPOHOB.
®epMeHTHI W KO(MEPMEHTHI, YYaCTBYIOIIUE B OKHCIHTEIHHO-
BOCCTAHOBHTEIBHBIX peaKIusx. OxucnuTensHoe
dbocpopummpoBanue. Ctpoenne ATD-cuntaszel. Tpancnopt ATD
nu AJI® wuyepes w™emOpanbl. Perymsmus 1enu mepeHoca
AJIEKTPOHOB. 3aKITIOYUTETbHBIH aTan KaTaboym3ma.
OxucnurensHoe AekapOOKcuiIMpoBaHue mnupyBara. Hapyiienue
SHEPreTHYecKoro ooMeHa

10

OcobeHHocTH
OMOXMMUHU TKAHENH

OcobeHHocTH ~ OMOXMMHUM  TKaHed.  bHOXUMHS ~ KpOBH.
Ocobennoctn  Merabonu3ma (OPMEHHBIX JJIEMEHTOB KpPOBH.
I'emornobun u remornoOunonaruu. OOMeH xkene3a. benku
1a3Mbl KpoBu. CBepThiBaHUE KpoBHU. [laTornorus cBepThIBaHMS
KpoBU. buoxumusa  coeauHutTensHoW — TKaHW.  OCHOBHBIE
KOMIIOHEHTBI MEXKJIETOYHOTO MaTpHKca. N3meHeHus
COEJMHUTENIbHOW TKaHU NpPU CTAPEHUU. BUOXMMHS MBIIIEUHON
TKaHU.  buoxumuueckme  MeXaHHM3MBl  COKpALICHUS |
paccnaOneHuss MbIIIeYHOW TKaHW. VICTOYHHMKM »HEprum Ams
MBILIEYHOIO COKpameHus. Poiab moHOB Kanbius. OcoOeHHOCTH
Merabonu3mMa B HepBHOM TkaHu. OOMeH  CBOOOIHBIX
aAMHMHOKHCIIOT B TOJIOBHOM Mo3re. Heiiponentuas!.
DHepreTHYeckuii M JUMUAHBI OOMEH B HepBHOM TkaHU. Pousb
Me/INaTOPOB B nepemade HEPBHBIX WUMITYJTbCOB.
Helipoxumuueckue ocHOBBI aMATH. JIMKBOp

6.2. [IpakTyeckue 3aHATHS

HaunmenoBanue
TEMbI

Conep:xaHnue TeMbl

[TpenmeT u 3amaun
ounoxumuu. Pomp
OMOXUMHUYECKUX
MPOIIECCOB B
MeXaHHu3Max
dbopmupoBaHUs
MaTOJIOTHYECKHUX

OcoOeHHOCTH  XMMHUYECKUX  pEakIuid, TMpPOTEeKaloImuX B
YEeJI0BEYECKOM OpTraHHU3Me. buoxumuueckue OCHOBBI
BOXHEHITNX OMOJOTMYECKUX SBJICHUW B opranusme. Pomb
OMOXMMHMYECKHX TMPOIECCOB B MeXaHW3Max (hopMupoBaHuUs
MAaTOJOTUYECKUX COCTOSSHMM Ha NOpuMepe Tunokcuu. Poib
OMOXMMHYECKUX TMPOIECCOB B MeEXaHU3Max (HopMHpOBaHUS




COCTOSIHUU

BocriajieHus.  Kraccudukanus  moBpexaaommx — (GakTopos.
Metabonrueckue M3MEHEHHUS B 30HE aibTepanuu. MenuaTopbl
BOCMAJCHUSA. bBHOXMMHYECKHE W3MEHEHHS TMpU BOCIAJICHUU.
Benxu ocTpoii hazbr

buoxumus u
naToOuOXuUMHUs OEIKOB
A AaMHUHOKHUCJIOT

buoxumus u  maroOuoxummusi OENKOB W aMHUHOKHCIIOT.
AMUHOKUCIOTBI, TMENTUABI, OCNKH, WX KIaCCUPUKAIIUS.
buonornueckue ¢ynknum OenkoB. Hapymenne wmerabonnszma
aMHHOKHUCIOT. [ledexTsl 6enKoB HeepMeHTHOM npupo kL. [umo-
u runepnporenHemus. JleekThl OEIKOB CBEPTHIBAHUS KPOBH.
I'emornobuHonaTHH

OCHOBBI OHOXHMHUH
bepMeHTOB U
METUIIMHCKAS
OH3UMOJIOTUA

Hacnencreennsie SH3UMONATHH. l'unepdepmMeHTO3bI.
@®epMeHTBl  KpOBH. EIMHMIBI  HM3MEpPEHHMS, HOPMAJbHBIE
BEJIMYMHBI AaKTUBHOCTM W JIMarHOCTUYECKass 3HAYUMOCTH
OTIpeIeIeHUs aKTUBHOCTH bepmeHTOB B KPOBHU:
aMUHOTpaHc(epasbl; JaKTaTIErHIporeHasa u ee u30(hepMeHThI;
KpeaTWHKWHA3a M ee H30()epMEHTHI; wLIeNoyHas W Kucias
docdarassr; anbda-amuiasa; JIUTIa3a; ramma-
TIIyTaMHJITPAHCIICNITHAA3a; TIIOK030-6-pochaTaernaporenasa;
copbuToNIeruIporeHasa

OCHOBBI OUOXUMUHU U
IaTOOMOXUMUS
YIJICBOJIOB

OcHoBHBIE IyTH KaTaOOJM3Ma TIIOKO3Bl. ASPOOHBIA TIHMKOJIH3,
ero stamnbl. AHa’poOHBIH rnukonu3, Oamanc AT®. Perymsamus
COJIEp’KaHUsl YpOBHS IJIIOKO3bI B KpOBU. MeToJbl OIpenencHus
COJEp)KaHusl IJIOKO3bl. ['MmepraukeMus U TUIIOKO3YpHS.
Hapymennast rivkemMusi HaTOLAK, HApYILIEHHAs! TOJIEPAHTHOCTh K
IJIIOKO3€,  IOCTIPAaHIUaJIbHAA runepriukeMus.  PaHHsA
JMarHOCTHKA caxapHOro aualera: ONpeJesIeHHe aHTuTen K -
KJIETKaM IIOJKEIYJOYHOU JKeJe3bl, NpOMHCYyInHa, C-mentupa.
D¢ deKkTuBHBIA  KOHTPOJIb  TUNEPIIUKEMHH:  OINpEleeHue
IJIMKO3WIMPOBAHHOIO TemoryiobnHa, (pykrozamuna. Ilokazamu
JUIUJAHOTO CHEKTpa — KaK OLEHKa CTENEHU COCYIUCTOr0 pUCKa
IIpU caxapHoM JadeTe

OCHOBBI OMOXMMHHU U
IaTOOMOXUMUS
JIMTIUJIOB

l'unepxonecrepuHemusi. OCHOBHBIE MOKa3aTeNd aTepOCKIIEpPO3a:
obmmit  xomecrepon,  a-xonecrepon  (JIIIBII),  unaekc
aTepOreHHOCTH. PexomMeHayeMble M IOIPAHWYHBIE 3HAYECHUS
ob1ero XO0JIeCTepoIIa, yMEpEHHast " BBIpaXEHHAs
THUIIEPXOJIECTEPUHEMHSL. Tpurnuuepuasl, 3Ha4YCHHE B
NUAarHOCTHKE  TunepxonecrepuHeMuil.  OCHOBHBIE  KJIACChI
JUIIONPOTEUIOB  IUIa3Mbl  KPOBH.  XMMHYECKHH  COCTaB,
oOpa3oBaHue, cyab0a B KpOBOTOKE. TpaHCHOPT JIMOUAOB B
opranusme. Ateporennsie (JIIIHII) u antuareporennsie (JIIIBIT)
nunonporensl. Pons JIITHIT u JITIBII B pa3BuTuun atepocKiiepos.
MonudunnpoBaHHbIe JIMITONPOTENHBI:
NePEKUCHOMOIN(PUIIPOBAHHBIE JITTHII, ayTOMMMYHHBIE
KOMIUIEKCBHI ~ JIMIIPOTEMH-AaHTHUTENO, TJIUKO3WIMPOBAaHHBIE U
JECUAIIMPOBAHHBIC JIUIIONPOTEUHBI, IPOAYKTbl OIPAHUYEHHOIO
MIPOTE0IN3A JUITPOTEHHOB. MEeTOIbI aHANN3a JTUIONPOTENIOB

buoxumus
TOJIePIKaHUS
romeocrasa
TOPMOHAMHM U APYTHMHU
OMOJIOTHYECKHU
AKTUBHBIMHU

[TpuHIUOBI peryasiuuu OOMeHa BEIIECTB B KJIETKe. XUMHUECKast
npUpoaa U (pU3NOJIOTUYECKas! POJIb BaXKHEHIIUX TOpMOHOB. Mx
poib B pErymsinuu OOMEHa BEIIEeCTB M CHHTe3a OEJIKOB.
MexaHu3m JEHCTBUSL CTEPOUIHBIX M OEJIKOBBIX T'OPMOHOB.
Knerku-mumenn W KJIETOYHBIE  PELENTOPHl  TOPMOHOB.
[uknnueckue HYKJICOTH]IBI, VOHBI KaJIbIIMS,




B€IICCTBaAaMU

dhochaTuIMIMHO3UTONBHBIA U COUHTHHUHOBBIM IIUKIIBI, POJIb
MOCPEITHUKOB MEXJIYy TOPMOHAMU U  BHYTPHUKJICTOUYHBIMHU
nporeccamMu. OyHKIUHA ITUKIMYECKUX HYKIEOTHA0B (HAMP u
GMP) B peryisaTopHbIX peakiusx. Mepapxus perymasiTOpHBIX
cucteM. CBs3b MeXJ1y 0OMEHOM OENIKOB, YIJIEBOIOB U JIUIUIOB.
OOMeH BemecTB Kak equHas cuctema mporeccoB. Ilonstue o
CTpyKType u (GyHKIUSAX HelpomeauaropoB. HeiiponenTusi.
Hapymenne ¢yHKUMA SHIOKPUHHBIX JKeJe3: THIEp- H
TUIONPOAYKIMS TOpMOHOB. IIpocrarmanauHel U HUX pOJb B
perynsiuu  Metabonu3dmMa H - (PU3UOJOTHUYECKUX  (PYHKIHA.
KununoBas cucrema u ee ¢yHkuuu. buoxummuueckue
W3MEHEHUs TPHU BOCHAIICHUU

XHUMUS 1 TaTOXHUMHS
BOJHO-
QJICKTPOJIMTHOI'O U
KHUCJIOTHO-OCHOBHOI'O
romMeocrasa

Pacnipenenenue Boasl B opranuzme. OOMeH HaTpusa U Kaaus. Mx
poiap B TMOAJEpX)aHMKM TromMeocraza opranm3ma. CocTaB U
coJiep>KaHue BHYTpH- U BHEKJICTOYHOM KHUJIKOCTH.
lNunepuaTpuemus, ee  BUJBI, MEXaHU3MBbl  Pa3BUTHSL.
OtHocuTenbHast ¥ aOCONOTHAs ruUnoHarpuemus. ['opMoHambHas
peryysius BBIBEACHHSI HATpHs MOYKaMH. POJIb MOHOB Kayus B
MBIILIEYHOM COKpAIEHUH, MOAJNEpKaHuU (YHKIUH CepAeYHO-
COCYIMCTOH CHCTeMBI, TIOYeK. [umep- © TUNOKAIUEMUs,
KIIMHUYECKHe MpOosiBIeHUs. Perymsuus oOMeHa HOHOB KallbLiUs U
¢docharoB. Kampiuii, runep- ¥ THIOKATbLUEMHS Yy NETeH H
B3pPOCJIBIX. docdop, KHCIIOTOPACTBOPUMAS u
KHCIIOTOHEpacTBopuMas ppakuuu. ['uniep- u runodocharonemus.
OcHoBHble  OydepHble CHCTEMBl KpOBU: TeMOTJoOMHOBAS,
OoukapOoHatHas, 6enmkoBas, pocdarHas. MexaHU3M HUX JICHCTBUS.
Kucnorno-ocHoBHoii 6anaHc. Perynsuus KHCIOTHO-OCHOBHOTO
Oammanca  (moueuHas, jaeixarenbHas). llokazarenu  KOC:
BOJOPOJHBINA Mokazarens (pH), mapumanbHOE [aBieHHE Ta30B
(yrnekucnoro — pCOz xkucmopoga — pOz), KOHIICHTpALMS
oukapOonat-uonoB  [HCOgs],  koumeHtpamus  OydepHbIX
ocHoBanuii (BB), wu30biTox OydepHbix ocHoBanuii (BE).
Hopmanbubie 3HaueHus. Hapymienuss KHUCIOTHO-OCHOBHOTO
Oayanca, KiIaccuuKaius, CUMOTOMBI U TNpu3Haku. Kimnuko-
IMarHOCTUYECKOe 3HaueHue mokasareiaeit KOC

buoxumusga BUTaMUHOB.
[TurmeHTHBII OOMEH U
€ro HapyILIEeHUS

Buramunsbl, knaccuukanus BUTAMUHOB (II0 PaCTBOPUMOCTH U
¢yHkunonanbHast). @OyHKIMM BUTAMUHOB. ABHUTaMHMHO3BI,

TUITOBUTAMHHO3HbI, TUIICPBUTAMUHO3EI, OCOOCHHOCTH
MPpOABJICHUA. HpI/I‘lI/IHH BO3HHMKHOBCHUA (aJII/IMeHTapHLIe,
TIOBBIIIICHHAA HOTp€6HOCTB, MapCHTCPAIBLHOC IIUTAaHUC,

3aboneBanne JKKT, TiucTHBIE MHBa3uM, NpPUMEHEHUE
JIEKApCTBEHHBIX IPETapaToB M AHTUBUTAMHHOB, BpPOXKICHHBIC
HapymeHuss oOmeHa BuTamMuHOB). [Ipodunakruueckue u
nedeOHbIE 03Bl UX KOPPEKIIHH.

Pone Hapymenuii oOMeHa NOPQHUPUHOBHIX IUTMEHTOB B
pa3BUTUHU aHEMUM, nophuputi, nophupuHypHii,
rubepounupyonnemuii. Ponb T1eyeHM B JIETOKCUKALUU U
BBIBEJICHNH W3 OpraHU3Ma IpOIyKTOB pacmaaa rema. OO0bem
OMOXMMHUYECKUX MCCICJOBAHUN TpPU JHATHOCTHKE JKENTYX,
Onoxumuueckue Kputepuu auddepeHnanbHON TUAarHOCTUKU
UX pasInYHbIX (OopM

brosHepreruka.

buosnepreruka. OHeprernyeckuii o6meH. buonorunueckoe




DHEepPreTU4eCcKuil
oOMeH

okucienue. TkaneBoe apixanuwe. llenb mepeHoca 3IEKTPOHOB.
®epMeHTBl U KO(EpPMEHTHI, YYaCTBYIOIIUE B OKHCIUTEIBHO-
BOCCTaHOBUTEIbHBIX peakuusx. OxucnuTensHoe
dbocpopmmmpoBanue. Crpoenue ATD-cunHTazpl. TpaHCHOpT
AT® u AJl® uepe3 meMmOpanbl. Perymsius menu mepeHoca
3JIEKTPOHOB. 3aKII0uYNTENbHBIN JTarn KaTtaboau3ma.
OxucnutensHoe AekapOOKCHIMpoBaHHe NuUpyBaTa. Hapyiienue
SHEPreTHYECKOro ooMeHa

10 | OcobenHocTH OcobenHoctn  OmoXxuMHMHM  TKaHeH.  buoxummsi  KpoBH.
OMOXMMUHU TKaHEH OcobenHoctn Metabonm3ma (POPMEHHBIX JJIEMEHTOB KpPOBH.
I'emornobun u remorynoouHomaruu. OOMeH jkene3a. benku
m1a3Mbel KpoBu. CBepThiBaHHE KpoBH. [laTtonorusi cBEpTHIBAHUS
KpoBU. buoxumus  coeguHuUTENbHOM  TKaHU. OCHOBHBIC
KOMITOHCHTHI MEXKKJIETOYHOTO MaTpHUKca. N3menenus
COCIMHUTENIbHON TKAaHU NpU CTapeHHH. BHOXUMHS MBIIICUYHOM
TKaHU.  bHOXMMHYECKME  MEXaHW3Mbl  COKpAalICHHS |
paccrnabiieHuss MBbIIIeYHOM TKaHW. VICTOUHUKHM SHEpPruu Juis
MBIILIEYHOT'0 COKpauieHus. Poib moHoB kanbuus. OcoOeHHOCTH
Merabosm3mMa B HepBHOM TkaHhn. OOMEH  CBOOOJHBIX
AMHUHOKHCIIOT B TOJIOBHOM MO3Te€. Heitponientuapl.
DHepreTu4yeckuil U JUMUIHBIA OOMEH B HEpBHOW TKaHU. Pomb
MEINATOPOB B nepeaave HEPBHBIX UMITYJIECOB.
Helipoxumuyeckre 0OCHOBBI TamsATH. JINKBOp
7. CAMOCTOSATEJIBHASA PABOTA
Ne HanmeHoBaHMe TeMbl ®opma (BUA) TpyroeMkocTh
nn CaMOCTOSITEJIbHOM PadoThI B aKaJa.4ac.
1 [Ipenmer u 3amaun OMOXUMUH. [ToaroroBka K peIeHUIO TECTOBBIX 10
Ponp 6GunoxuMuueckux 3aJlaHul U coOeceJOBaHUIO
MPOIIECCOB B MEXaHU3MaX
(dbopMHpOBaHUS MATOIOTUIECKUX
COCTOSTHHI
2 buoxumus u mato6uoXumMus [ToAroToBKa K peLIEHUIO TECTOBBIX 10
0€IKOB 1 aMHUHOKHUCIOT 3alaHuH U coOeceq0BaHUIO
3 OcHoBbl 6MoxUMuU GepMeHTOB U | [T0AroTOBKa K PEIEHUIO TECTOBBIX 10
MEIUITMHCKAS YH3UMOJIOTHS 3aIaHUI U COOECETOBAHUIO
4 OcHOBBI OMOXMMHH U IToAroTOBKA K PEIEHUIO TECTOBBIX 10
MaTOOMOXUMHUS YTIIEBOJIOB 3aJJaHul B coOeceTOBaHHIO
5 OCHOBBI OMOXMMUU U ITonroroBKa K pemIeHNIO TECTOBBIX 12
MaTOOMOXUMMS JIUITHJIOB 3aJaHuil, coO0eceJOBaHUIO U
POOJIEMHBIX CUTYaIUui
6 Buoxumust moepkanus [ToAroTOBKA K PEIICHUIO TECTOBBIX 4
roMeocTa3a TopMOHAMH U 3aJlaHul B coOeCceIOBaHUIO
JIPYTUMHU OMOJOTUYECKH
AKTUBHBIMH BEIIECTBAMU
7 XUMUS ¥ TATOXUMHSI BOJTHO- [ToAroTOBKA K PEIICHUIO TECTOBBIX 2
ANEKTPOJIUTHOTO U KHCIOTHO- 3aJlaHul B coOeCceIOBaHUIO
OCHOBHOT'O TOME0CTAa3a
8 buoxumusi BATAMUHOB. [ToAroToBKa K peNICHUIO 2
IIurMeHTHBIN OOMEH U €r0 TECTOBBIX 3aJaHUN 1
HapyLIeHHs co0eceJOBaHUIO




9 buosnepreruka. Duepreruyeckuii | [lonroToBka K penieHruI0 TECTOBBIX 4
oOMeH 3ajaHul U COOECeI0BAHHUIO
10 | Ocobennoctu 6moxumuu Tkaned | [loaroToBka k perieHuIo 4
TECTOBBIX 3aJaHUM U
cobeceI0BaHUIO
Bcero 68

[lepeueHr y4eOHO-METOAMYECKOTO OOECNEYeHHsT JUIsi CaMOCTOSITEIbHONW  pabOThHI
00y4aromuxcs 1Mo AUCHUIUIHHE:

1. MeToaudeckiue peKOMEHIAINH IS CaMOCTOSITEIbHON Pa0OThl M MPAKTUYESCKUX
3aHATUN acnupaHToB (dacTh 1). ducrumimHa: Ouoxumus, HanpasieHus moarotoBku 30.06.01
OynnamentanpHas MeaunuHa, 31.06.01 Knuanueckas memununa / MLA. Anapuesckas, H.A.
Nmytuna, U.B. Hosxukosa. biarosemenck: JJHL[ @I/, 2019. 83 c.

2. MeToaudeckue peKOMEHIANH IS CAMOCTOSITEIBHON Pa0OThl M MPAKTUYECKUX
3aHATUH acMpaHToOB (YacTh 2). JucruruimHa: Ouoxumus, HanpasieHus moarotoBku 30.06.01
OynnamentanpHas MeaunuHa, 31.06.01 Kmuangeckas memummnaa / M.A. Arnpuesckas, H.A.
Nmyruna, U.B. JloBxukosa. biarosemenck: JHL @I/, 2019. 69 c.

8. OBPA3OBATEJIBHBIE TEXHOJIOT' A

Pexomennyemble 00pa3oBareibHblE TEXHOJOIMM: MPOOJIEMHBIE JIEKIUH, JIEKUUU C
JjeMeHTaMu  Oecesbl, camocTrosTenbHas pabora. [lpu mnpoBedeHMH 3aHATHH  AKTUBHO
ucnojp3yercss paboTa €O  CHEIUAJbHOM  JUTEpaTypol, MpakThyeckas  amnpoOanus
paccMaTpuBaeMbIX IPUEMOB M pekoMeHnauui. [Ipm u3ydyeHum TeEOpeTHUYEeCKOro marepuaia
00s3aTeNIbHO OCYUIECTBIIETCS €ro <«IIpHBsi3Ka» K IIOBCEIHEBHON MpakTUKe U Oyayuiei
npopecCHOHATIBHON  JEATENbHOCTH  aCUpPaHTOB  (peajlu3yercsi  4epe3  COCTaBJIEHUE
peKOMEHAALUN, MaMATOK, NPHUBEJECHUE MPUMEPOB CaMUMH aCHHPAaHTAMU C IOCIEAYIOLIUM
o0ImuM 00CyKI€HUEM U BHECEHHEM KOPPEKTUB). B mpenaraemMoil mporpamMmMe mo Kaxjoi reme
JaeTcsi HAbOP COOTBETCTBYIOIIUX BOIIPOCOB, MPU 00CYKJEHUU KOTOPBIX MCIIONIb3YIOTCS 3HAHUS,
IOJIy4EeHHBIE Ha JIEKIUX, PU MPOpabOTKe PEKOMEHIOBAHHOM JIUTEPATyphl, a TaKXkKe MaTepual
y’K€ H3yYeHHBIX APYTHX KypCOB, COOCTBEHHBIA MPAKTUICCKUN M JKU3HEHHBIH OMBIT 00ydaeMbIX.

Ha 3aHsATHSX WHCHONB3YIOTCS WHTEPAKTUBHBIE METOABl OOyYeHUs — MOATOTOBKA
IIPE3EHTALNN, TUCKYCCUH U JP.
HaumeHoBaHHe TeMbl IPAKTHYECKOI0 dopma (BuAa) KosaunvecTBo
3aHATHUSA o0pa3oBaTe/bHBIX aKajl. 4acoB
TEXHOJIOT Uil
OcHOBBl OMOXMMHH M HATOOMOXUMUS «MO3TOBOM HITYpM» 2
JIUIU0B

9. OLEHOYHBIE CPEIACTBA Jid TIIPOBEJEHUSA TEKYIIEI'O
KOHTPOJISI YCHEBAEMOCTH M TIPOMEXYTOYHOM ATTECTAIIMA TIO
HUTOTI'AM OCBOEHUA JTUCLHUIIJIMHBI

Ornucanue mokasareiaeit 1 KpUTepUeB OIIEHUBAHUS KOMIIETEHIIMN Ha Pa3TUYHBIX dTamax ux
dbopMUpOBaHUS, OMUCAHWE IIKANl OLEHWBAHUS, THUIIOBbIE KOHTPOJbHBIC 33JaHUS WM HHBIE
MaTepHuaybl, HEOOXOIUMBIE ISl OIEHKH 3HAHWM, YMEHHI, HaBBIKOB, XapaKTEPU3YIOIINX JTarlbl
(dbopMUPOBaHUS KOMITETEHITNH, a TaK e METOAMUECKHE MaTepUabl, ONPEACTSIONINE MPOIIETYPhI
OIICHWBAHMs 3HAHWWM, YMEHWW M HABBIKOB OTPaXXEHbI B (DOHIE OIICHOYHBIX CPEJCTB IO
JucuuIinHe «buoxumusy.

Texymuii  KOHTpOJNb 3a ayJIWTOPHOW MW CaMOCTOSTENHHOM paboTol 00ydaembIx
OCYIIECTBIISIETCS BO BpeMsl MPOBEICHHS 3aHATUN MOCPEACTBOM COOECENOBaHMSI M TECTOBBIX
3aJaHuH.

IIpoMexxyTouHas arrectanusi OCYIIECTBISETCA MOCIE YCIEUTHOTO MPOXO0XKACHUS TEKYILETO
KOHTPOJIS B BU/JIE 3a4€Ta C OLICHKOM.




10  YYEBHO-METOAMYECKOE U UH®OPMALIMOHHOE OBECIIEYEHHUE
JUCHHUIIJIMHBI (MO YJIS)
a) OCHOBHAS JIUTEepaTypa

1.  buonoruyeckas XuMHUs C yIPOKHSHUSIMA | 3a/iadamu; yaeOHuk / ox pen. E.C. CeBepuna. —
3-e m311., crepeorurHoe. M.: [ DOTAP-Menua, 2016. 624 c.

2.  buoxumus: yueOnuk / oz pen. E. C. Ceepuna. M.: [DOTAP-Menua, 2006. 784c.

3. HukonaeB A.fl. buonormueckast xummst.. 3-¢ w3m., mepepad. u jgom. M.. MemuimHcKoe
uH(popMarmoHHoe areHTcTBo. 2004. 566 c.

4. Mappu P., I'pennep M., Meitiec I1., Pomysmn B. buoxumus genoBeka. T. 1. Tlep. ¢ anrn: M.:
Mup, 1993. 348 c.

0) 10MOJIHUTE/IbHAS JIUTepaTypa

1.  buonoruueckas xumus. CUTyallMOHHBIE 3a[]a4l U TeCThl: yueOHoe mocooue / A.E.
['ybapesa [u ap.]; mox pen. A.E. I'ybapesoit. M.: I'D0OTAP-Menua, 2016. 528 c.

2. VYaiit A., Xermnep @., Cmur D., Xumn P., Jleman U. OcHoBel 6uoxumuu: B 3-x
tomax. T.1. Ilep c anru.: M.: Mup, 1981. 541 c.

3. VYaiit A., Xermnep @., Cmur O., Xumn P., Jleman M. OcHoBel Ouoxumun: B 3-x
tomax. T.2. Ilep c anru.: M.: Mup, 1981. 617 c.

4.  Hazapenko ['.U., Kumkyn A.A. Knuauueckas olieHKa pe3yabTaToB J1a00paTOpHbIX
WCCIIeI0BaHMM. 2-€ u3l., crepeoTunnoe. M.: Menunuuna, 2006. 544 c.

5. Xwurrunc K. PacummdpoBka knnHuueckux naboparopHbsix aHanusos / Ilep ¢ aHri;
nox pex. B.JL. Omanyana. M.: BUHOM. JlaGopatopus 3nanuit, 2006. 376 c.

6. Cesepun E.C., KouerkoBa M.H. Ponp docdopunupoBanuss B perynsiuu
KJIeTouHOU akTuBHOCTH. M.: Hayka, 1985. 288 c.

7.  bpaynmreitn A.E. Ilpoueccel u ¢epMeHTHI KiIeTOuHOTro Merabonuzma. COOpHUK
cratei. M.: Hayka, 1987. 552 c.

B) IpOrpaMMHoe obecrevyeHue

Ne Ilepeyennb PexBU3HMTHI NOATBEPKAAIOIIMX JOKYMEHTOB
NPOrpaMMHOro
o0ecneyeHUus
(o0ecneyeHHOTO
JINLIEH3Heil)

1 | MS Windows 7 Pro Omnepanmonnast cucrema MS Windows 7 Pro mo nmorosopy —
DreamSpark Premium Electronic Software Delivery (3 years)

Renewal mo moroBopy — CyOnuieH3HOHHBIA J0TOBOp Ne
9001679ZZE1402 ot 24.12.2012 1.

2 | MS Office Onepanuonnas cuctema MS Office mo nmoroBopy -—
CyOnuuensuonnbnii  goroBop Ne  69438710ZZE1312 ot
14.12.2011 r.

Ne Ilepeuensn PexBH3MTHI MOATBEPKAAIOIINX JOKYMEHTOB (IIpH

MPOrPaMMHOIO HAJIUYUH)
odecnieueHusi (cBOOOTHO
pacnpocTpaHsieMoro)

1 | Mozilla becrutatHoe pacnipoctpanenue no nunen3uu MPL 2.0
https://www.mozilla.org/en-US/MPL/

2 | Chrome BbecrutatHOe pacnpocTpaHeHue 1o JTUIeH3UH google
chromium

http://code.google.com/intl/ru/chromium/terms.html Ha
YCIIOBUSAX



https://www.mozilla.org/en-US/MPL/

Ne Ilepeyennb PexBU3MTHI NOATBEPKAAOIMINX JOKYMEHTOB (P

NMPOrpaMMHOI0 HAJTHYHH)
obecneyeHus (CBOOOAHO
PACHpPOCTPAHAEMOTO)
https://www.google.com/chrome/browser/privacy/eula text.ht
ml
3 | Firefox BecrutatHoe pacnipoctpanenue no aunensuu MPL 2.0

https://www.mozilla.org/ru/firefox/new/

r) npoeccuoHaIbHbIE 0a3bl JAHHBIX H HHPOPMALIMOHHBbIE CIPABOYHbIE CHCTEMbI

Ne HaumeHnoBanue KparTkas xapakrepucTuka

1 | Elsevier YHukanpHas miarGopMa  MEKIYHApPOIHON  HM3JATEIbCKOM
https://www.elsevier.com/ | opranusauuu Elsevier o0beaunser HoBelne HHGOPMALMOHHBIE
TEXHOJIOTMM M aKaJeMHUYECKHUE U3JIaHus JUISl CTYIACHTOB |
MPETNOIaBaTeNe BBICIIEN IIKOJIbI, HMCCIENOBATENEH, YUYEHBIX,
MEJIUIIMHCKUX paOOTHHKOB.

2 | Wiley VYHukanpHas miuatgopma  MEXIAYHApOJAHOM  M3/aTelIbCKOM
https://www.wiley.com/en | opranusaiuu Wiley o6bequHseT HOBeiie HHPOPMALMOHHBIE
-ru TEXHOJOTMM U aKaJeMHYeCKUe U3JaHUs JUIsl CTYIEHTOB H

npenonaBaTeJIeﬁ BBICIIIEH IIKOJIBI, PICCJI@,Z[OBaTeHeﬁ, YYCHBIX,
MCIUIMHCKUX pa6OTHI/IKOB.

3 | Springer Nature [Inarpopma MeXAYyHAPOTHOM HU3ATENBCKOW  OpraHU3AINH
https://www.springernatur | Springer Nature OOBEIMHAET HOBeHIIME HMHPOPMALMOHHEIE
e.com/gp TEXHOJIOTUM U HAYYHBIE CTAaTbU I UCCIEA0BATENICH, YUEHBIX U

MEJUIIUHCKUX paOOTHUKOB.

4 | Web of Science MexnucuumirHapHas 0a3a Hay9HOTO HUTUPOBaHUs. JJOKyMeHTHUpYyeT
https://apps.webofknowled | MemunmHCKHE ¥ GHONTOTHYECKHE CTAThH U3 CIECIUATBHON JTUTEPATYPHI,
ge.com/ a TaKoKe aeT CCBUIKHM Ha IOJIHOTEKCTOBLIE CTAaThU.

5 | Scopus bubnunorpaduyeckas u pedeparuBHas 0aza MaHHBIX ITyOJIUKAIIWH.

https://www.scopus.com/se | JIOKyMEHTHPYET MEIWIHHCKHE ¢ OHOJOTMYECKHE CTaTbh W3
arch/form.uri?display=Dbasic | cnennanbHOIi JIUTEPATYPHI.

6 | Medline Complete MexucuuminHapHas 6a3a Hay9HOTO MUTUPOBaHUs. JIOKyMEHTHPYET
https://www.ncbi.nlm.nih.g | MemuMHCKKE 1 OMOTOTHYECKHE CTATHH U3 CHICHUATLHOMN JINTEPATYPBI.
ov/pubmed/

7 | I'apanT Poccuiickas uaopMalmoHHO-ITpaBOBas CUCTEMA
https://www.garant.ru/

8 | KoncympranT-Ilmtoc Poccwuiickas nH(pOpMaIMOHHO-TIpaBOBas CUCTEMA

http://www.consultant.ru.

11. METOAUMYECKHME VYKA3AHUA I  OBYYAIOIUXCA  IIO
OCBOEHMIO IMCHUIIJIMHBI

B Xxoze NeKUMOHHBIX 3aHATUH OOYYaIOIIMMCS PEKOMEHIYETCsl BBINOJHATH CIEAYIOIIne
JENCTBUS: a) BECTH KpaTKue 3anucu (KOHCIEKT) U3J1araeMoro JIEKTOpoM yuyeOHOro marepuia; 0)
ocoboe BHHMMaHHe oOpam@aTh Ha TO, KaK JIGKTOP KOMMEHTHUPYET ONpeAeNeHHs BBOAMMBIX
HOHS[TI/II\/’I, IMYHKTBI IOpe€ajlaraCMbIX CXEM H KHaCCI/I(i)HKaHHI;'I; B) OTME€YaTh B JICKIIUU MOMCHTHI,
TpeOyrole pa3bsICHEHUH, U TOT0, YTO ObI 33/1aTh BOIIPOC JIEKTOPY B KOHIIE 3aHATHs. Pabounit
KOHCIICKT JICKIUU AOJIKCH UMETH JOCTATOUYHO IMUPOKUEC ITOJIA. Ux HCIIOJIB3YIOT IJIA COCTAaBJICHUSA
pa3BEpHYTOro IUIaHA JIEKLMH, BBIICICHUS KIIOUEBBIX TOHATUN, 3alKUCH BO3HUKAIOUUX Y
crymareid BOIIPOCOB, AOIIOJHCHHA H3 JAPYIrMX HCTOYHHKOB, BHOCHMBIC IIPpHU IMOATOTOBKE K
IK3aMEHY.

PCKOMCHZIalH/lI/I IO OpraHmusalnum paﬁoTbl ACMIMPAHTOB HA MPAKTUYECCKHUX 3AHATUAX
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B Xxone mOArOTOBKM K MPAKTUYECKHM 3aHATHSM HEOOXOAMMO HW3YYHTh OCHOBHYIO
JUTEpaTypy, O3HAKOMUTBHCS C JOMOJHUTEIBHON JHUTEpaTypod, HOBBIMH MyOIMKAIUsIMU B
NEPUOANYECKUX W3JIAHUAX, IMOATOTOBUTh KpPAaTKHE OTBETHI HAa TEOPCTHUYECKHUE BOIPOCHI
COOTBeTCTByIOIIEH TeMbl. HyXHO TiIaTenbHO mpopaboTaTh JEKUUOHHBIM MaTepuan U
COOTBETCTByIOIIME ydeOHble TmocoOms. Ilpu 3TOM ciegyer ydecTh PEKOMEHIAIUU
npenofaBarenss W TpeOoBaHus paboueil mnporpammbl. HeoOxonumo pazoOpaTh pelieHus
CUTYaIlMOHHBIX 33]a4 U 3aJaHuid. [IoArOTOBUTH TE3UCHI JJIs BBICTYIUICHUH 1O BCEM yYEOHBIM
BOIIPOCaM, BBIHOCUMBIM Ha MpakThyeckue 3aHsaTHs. [IpakTuueckue 3aHATUS CIIOCOOCTBYIOT
Pa3BUTHIO AHATUTHYECKUX M TBOPYECKHX CIOCOOHOCTEH, (POPMHPOBAHUIO KOMIIETCHIIMA, Ha
OCBOEHHUE KOTOPBIX HAINpaBJIeHa JaHHAs TUCIUILIMHA.

PekomMeHganuu 1o OCHOBHBIM (opMaM MW NpHEMAM CAMOCTOATE]LHOH PadoThI
o0y4aromuxcs

B mporecce u3ydeHUs AMCHMILINHBI, OOydYaromuecs MODKHBI BBIMOJIHHUTH CIETYIOIINE
BUJIBl CAMOCTOSITEJIbHOM paboOThl: CaMONOJTOTOBKY K YYEOHBIM 3aHSATUSIM IO KOHCIEKTaM,
yueOHOI JHUTepaType U C MOMOIIBIO AIIEKTPOHHBIX PECYPCOB; MOJATOTOBKA K TECTUPOBAHUIO U
co0eceI0BaHNUIO.

Dopmoii caMOCTOSTENTFHON PalbOTHI ABIsIETCA paboTa ¢ mureparypoid. Bes pexomenayemast
JUIsT U3y4eHHUsS Kypca JMTepaTrypa MOApa3JeisieTcss Ha OCHOBHYIO W JOINOJHUTENbHYIO U
npuBogutcs B 1.10 paboueit mporpammbl. K OCHOBHOI sMTeparype OTHOCATCS WCTOYHUKH,
HEO0OXOUMBIE IS MTOJIHOTO M TBEPAOT0 YCBOEHUS yueOHOro MaTepuaia (yueOHUKN).

Heo0xomuMoCTh W3Yy4eHHS JOMOJHUTEIBHON JHUTEpaTyphl, NPOPECCHOHAIBHBIX 0a3
JTAHHBIX JTUKTYEeTCsS MPEXJe BCEro TeM, 4YTO B y4eOHOH sureparype (yuyeOHHKax) 3a4acTyio
OCTalOTCS HEOCBEUICHHBIMU COBPEMEHHBIC MPOOJIEMBI, a TaKXKe HE HaXOJAT OTPaKCHHE HOBBIC
JIOKYMEHTBI, COOBITHS, SIBJICHUS, HAyYHbIE OTKPBITUA MOCIeTHUX JeT. [loaToMy nonoaHuTenbHas
JauTepaTypa peKoMeHayeTcs JUis OoJsiee YrilyOJIEHHOrO W3Y4EeHMsI MPOrpaMMHOIO Marepuania.
3nech  11€1ec000pa3HO  MOJIb30BATHCA  MEPUOAMYECKUMU HM3JAHUSIMU M HOPMATHUBHOMN
JUTEPATYPOU 10 OMOXHUMHUH.

PexomeHnaanum no noAroToBKe K 3a4eTy

[Ipu moaroToBke K 3au€Ty OOYyYAIONIMICS JODKEH TMPABWIBHO U PANMOHAIBHO
pacIiaHupOBaTh CBOE BPEMsl, YTOOBI yCIIeTh KAYECTBEHHO U HA BHICOKOM YPOBHE MOATOTOBUTHCS
K OTBETaM IO BCEM BompocaM. 3a4éT MpHU3BaH MOOYIUTh acCHPAHTa MOTYIUTh JOIIOJTHUTEIHHO
HOBBIE 3HaHUSA. Bo Bpems MOArOTOBKH, K 3auéTy OOydYaromuecs TaKkKe CHUCTEMATH3UPYIOT
3HAHMS, KOTOPBIE OHU MPOOPETH MPU M3YYCHHH Pa3/IejioB Kypca. ITO TO3BOJIIET UM YSICHUTH
JIOTUYECKYI0 CTPYKTYPY H3y4aeMO#l IUCHUIUIMHBI, OObETUHUTH OTACIbHBIE TEMBI B EIHHYIO
cucteMy. PekoMeHayemble yU4eOHWKM W CICNHAIbHAs  JIUTEpaTypa UMEIOTCS B
PEKOMEH/IOBAHHOM CIIHCKE IJUTEpaTypbl B pabodueld mporpaMMme AUCHUIUIMHBI, TaKkKe HX
Ha3bIBACT 00YYAIOIIUMCS TIPETIOaBaTe b Ha 0030PHOM JIEKITHH.

OOyyaromuiics B IIeNAX TOMYyYeHUS Ka4eCTBEHHBIX M CHCTEMHBIX 3HAHHUU JOJKEH
HAYMHATH MMOATOTOBKY K 3a4€Ty 3aJI0JIT0 JO €ro MPOBEACHHUS — C Hadaja JICKIIHOHHOTO Kypca.
[{enecooOpa3Ho mpu H3y4eHUH Kypca MOJIb30BaThCs pabodeil mporpammoil. BaxkHo mmeTh B
BUJly, 4YTO JJis IeJied BOCHPOW3BEIAECHUS MaTepuaga y4eOHOro Kypca OOJBIIYIO
BCIIOMOTATENFHYI0 POJIb MOXET ChIrpaTh HHG(OpManus, KOTopas COJAEPKUTCS B paboueit
porpaMMe JTUCIUTITNHBL.

12. MATEPHAJIbBHO-TEXHUYECKOE OBECIEYEHUE JUCHUIIJINHBI

3aHATHS TIO0 TUCIUIUIMHE MPOBOMATCS B CICIHUAIBHBIX IMTOMEIICHHSIX, MPEICTaBIMIOMNX CO00H
y4eOHbIC ayJUTOPHH JUIS TPOBEIACHHS 3aHSATUN JIGKIIMOHHOTO THIA, 3aHATHH CEMUHAPCKOIO THIIA,
TPYNIOBBIX W WHAMBHUIYAJIHHBIX KOHCYJIBTAIMH, TEKYIIET0 KOHTPOJS U MPOMEKYTOUYHOW aTTECTAluH, a
TaKKe MOMEIICHUS IS CAMOCTOSATEITLHON paOOTHI.

CrenrayibHBIE TTOMEIIEHUST YKOMIDIEKTOBAHBI CIICIIHATU3UPOBAHHON MEOENbI0 W TEXHHYCCKUMHU
cpenctBamMu  oOyueHus. Bce moMenieHHs, B KOTOPBIX MPOBOIATCS 3aHATHUS, COOTBETCTBYIOT
JIEHCTBYIONIUM MTPOTHBOTIOXKAPHBIM TIPABUIIAM H HOPMaM.



Kaxngpit  oOywarommiics oOecriedeH WHAWBUIAYAJIbHBIM  HEOTPAHHMYEHHBIM JOCTYIIOM K
3JIEKTPOHHOHN HH(popMaIoHHO-00pa3oBatenbHoi cpene JJHL] OIT/. [TomemeHus a1 caMOCTOSITEIbHON
paboThl OOyYArONMIUXCS OCHAIIEHBI KOMITBIOTEPHOW TEXHHKOW C BO3MOXKHOCTBHIO TMOJKIIOUYCHUSI K CETH
«/HTEepHET» W O00ECIEYCHHEM JIOCTYNa B 3JCKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTECIBLHYIO CpEeay
OpTraHM3aIHH.

Ha 3ansaTusx nmpuMeHseTcs cieayoiiee Texandeckoe odopynosanwue: [1K, mpoextop, sxpaH.



JIucT 1onoiHeHH# K padoyeil mporpaMmme

YTBepKIeHO Ha 3aceaHny JIabopaTopr (DyHKIIMOHATBHBIX METOJIOB
MCCIIC/IOBAHMS JIBIXATCITbHOM CHCTEMBI

«» 201 r.,mpotokonNe

3aBE/TYIOIIHIA TabOpaToprei: 1.M.H., mpodeccop

HO.M. Tlepenbman

IO.M. Ilepensman

COT'JTACOBAHO

3aBeyroNMil HAyYHO-TEXHUUECKOU OMOIMOTEeKOM T.N.T'onosa

3aBeyroIuii HayqHO-00pa30BaTEIbHBIM IIEHTPOM,
1.0.H., mpodeccop PAH
N.A. AnnpureBckas




