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Mporpammy ancumnanHbl paspaboTan(a)(n) ooueHTt, K.H. Mbparnmosa M.4A. Kadenpa 6buoxmmmm un
buoTtexHonormm otoenenne éuonorum n buotexHonorun , Milyausha.lbragimova@kpfu.ru ; aupektop
ueHTpa TemHukos [.A. LieHTp noBbllweHNs kBanugukaumm n nepenonroToBku
Hay4yHo-neparornyeckmx kagpos KA®Y , Dmitrii. Temnikov@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

Kypc 6roxummnm yenoBeka MMeeT Lenbio MO3HAKOMUTb CTYAEHTOB C BUOXMMMUYECKUMU OCHOBaMW
XWN3HEeEesTeNbHOCTN OpraHm3Ma 1 0Co6eHHOCTSIMM BUONOrMYECKNX NMPOLECCOB, MPOTEKAOWMX B HEM
NpW pasnnyHbIX PU3NONOrMYECKMX COCTOSIHUSIX, B TOM YUCNE NPU 3aHATUSIX PUINYECKMMU
YNPaXXHEHUSIMM U CNIOPTOM, COOPMUPOBATL MOHMMAHNE KOHKPETHbBIX MONEKYNSIPHBIX MEXaHN3MOB
PU3NONOrNYECKNX NMPOLIECCOB B HOPME 1 NPW (OU3NYECKOI Harpy3ke, COOPMUPOBaTb HaBbIKU
BMOXMMNYECKOI ANArHOCTMKN COCTOSIHUSI OpraHM3Ma

2. MecTO AMCUMNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

HaHHas yyebHas aucumnnvHa sknoyveHa B pasgen " 51.B.AB.5 OucumnavHel (Mogynm)" OCHOBHOW
obpasosatenbHoi nporpammbl 06.03.01 Buonormsa n oTHOCKUTCS K AMCLMNANHAM NO BbIOOpY.
OcBauBaetcs Ha 3 kypce, 5 cemecTp.

Lns n3y4eHns naHHoOro kypca Heobxoammo, 4Tobbl CTYAEHT Npocnylwan Kypcbl 0bwebronornieckoro
umkna, broxmmumio, LMTonoruio 1 cpuamonoruto. CoaepxaHve camoro kypca 3aknanbiBaeT OCHOBbI
IS OCBOEHNS crnieumanbHbIX NPOMEeCCOHaNbHbIX AUCUUMNH, MOCBAWEHHbIX N3Y4YeHNI0
MeTaboNMYecKnx B3auMoCcBsi3elt BHYTPU opraHmama, 6MOXMMMYECKUM OCHOBaM XN3HEeOesaTeNIbHOCTH.

3. KomneTteHuuun obyuatowerocsi, popmMmpyemble B pe3ynibTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pe3ynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

PacwmdobpoBka
npuobpeTtaemor KOMNETeHUUN
CMoCOBHOCTbIO NOHUMaTL 6a30Bble NPeAcTaBNeHUs 0
OMK-3 pasHoobpasun 6I/IOJ10FVI‘-IeCK1/IX 06bekToB, 3Ha4YeHne
bropasHoobpasns ans ycTondnBocTy buocoepsl,
CMOCOBHOCTbIO UCMOMNb30BaTh METOAbI HAONIOOEHUS, ONMCaHNS,
NOeHTMdUKaLMK, Knaccudrkaumm, KynbTBMPOBaHMUS
bronornyecknx 06 bEKTOB

OrMK-6 CNOCOBHOCTLIO NMPUMEHATb COBPEMEHHbIE 3KCINEepnMeHTalbHble
MeToabl pa6OTbI c bruonornyeckummn o6 bLEKTaMM B NONEBbLIX U

Lndop komMneTeHUUH

(npodpbeccmoHanbHble
KOMreTeHuun)

npo NOHasbHbI g
(KOTAI'I%JTe;I-?LI.V?VI)a © nabopaTopHbIX YyCNOBUSX, HABbIKU paboTbl C COBPEMEHHOM
annapartypou
OriK-7 CNocoBHOCTbIO NPUMEHSITL Ba3oBble NpeacTaBneHns 0o
(npodhbeccuoHanbHbie OCHOBHbIX 3aKOHOMEPHOCTSIX U COBPEMEHHbIX AOCTUXEHUSIX
KOMMEeTEHLMN) FEHEeTVKM 1 CeneKkuun, 0 reHoMmnKe, NPOTEOMUKE
MnK-1 CNOCOBHOCTBIO AKCMyaTMpPOBaTh COBPEMEHHYIO annapaTypy v
(npochbeccunoHanbHbie obopynoBaHve Ans BbIMOMHEHUS HAYYHO-UCCNEn0BATENbCKMX
KOMMEeTEHLMN) nonesbix 1 nabopatopHbIx Bronornyeckmx pabort
CMNOCOBHOCTBIO MPUMEHSITE Ha NPaKTNKE NPUEMbl COCTaBNEHNS
nK-2 Hay4YHO-TEXHUYECKMX OTHETOB, 0630POB, aHANNTUYECKUX KaPT U
MOSICHUTENbHbIX 3aNUCOK, U3naratb N KPUTUYECKU
(MpocpeccoHanbHbie aﬁaﬁmsmegBaTb ﬁgn tf:en’n I:CB)anszO MarI:.)I,VI}O Vlel?l encTaBnsTb
KOMreTeHuunn) P y y P P

pesynbTaTbl NOMEBbIX 1 NabopaToOpHbIX BUONOrMYECKNX
nccnenoBaHnm
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PacwudpoBka
Lincpp komnereHuyu npuobpeTaeMor KoMneTeHLUU
OMK-8 CNOCOBHOCTbIO 060CHOBATL POMb 3BOMIOLIMOHHON Naen B

6uonorm4yeckom MUPOBO33pEHNN; BnageHnem cCoBpeMEHHbIMUA
npeactaBiEeHNAMN 06 OCHOBax 3BONOLIMOHHOWA Teopun, o
MUKPO- 1 MaKpO3BOTOLNN

(npodheccunoHanbHble
KOMMeTeHuunn)

B pesynbtate 0CBOEHUS OUCUUMINHBLI CTYOEHT:
1. DONXEH 3HaTb:

X“MnYecKkoe CTPOeHMEe OpraHnama n XMMn4eckune nNpoLecehl, nexalyne B OCHOBE
XunsHenestenoHocTn; OcobeHHOCT 0bMeHa OTAENbHbIX KNacCoB OpraHMyYeckmx coeanHeHunii; Ceasb
BVOXUMUM, NUTAHWSA, NPOCOUNAKTUKI U neveHns; CTPYKTYpY 1 oyHKLUM METABONNYECKUX U
nuweBapuTenbHbIx oepMeHToB, NenTnnos; OCHOBbI BMO3HEPreTUKM U MeTabonmama yrnesonos,
6enkoB 1 nunnaos; OcHoBbI BroXMMMKN MeMbpaH 1 TpaHcnopTa; buoMeouuMHCKoe 3HaYeHme
FMUKONPOTENHOB M NENTUAOINMKAHOB, B1OXMMMIO CBEPTLIBAHMS KPOBU, MbllEYHON paboThbl.

2. IONXEeH yMeTb:

PaCKprTb 6VIOCpapMaKOﬂOFI/I‘-IeCKI/II7I CMbICN OeNCTBUSA rOpMOHOB N BUTAMUHOB; O0ATb XapakTEePUCTUKY
OCHOBaM NnTaHuns, nuuesapeHnsa n BCacblBaHNA; MHTepﬂpeTI/IDOBaTb HEKOTOpble OaHHbIE
BNOXMMUNYECKNX NCCNenoBaHNIA KpoBU N MO4YK, HAXOOUTb OTKNOHEHWNA OT HOPMbI.

3. 0OMXEeH BnageTb:

Mpouenypoit aHanMsa n nHTepnpeTaumm pe3ynbTatoB HUOXMMUYECKMX UCCNEAOBAHNA OIS OLLEHKM
OYHKLMOHANbHOIO COCTOSIHUS opraHnama; OLEeHKON KanopuiiHOCTM NPOAYKTOB NMUTAHUS W
METOLMKOWN cocTaBneHns Ha 6ase aToi MHPOPMaLMN PEKOMEHAALNIA K X COOTHOLEHMIO 1
noTpebnexuto.

4. nONXeH OEeMOHCTPNPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

TpaHcnmpoBaTb NONYYEHHYIO MHPOPMALMIO B CUCTEMHOM BraE; Pa3bsAcHATbL 3aKOHOMEPHOCTH
PYHKLIMOHMPOBaHUS BUOXMMMYECKMX nyTer, cuctem; OLueHMBaTb HOPMbl 1 OTKIIOHEHUS
BroxnMmnYecknx nokasartenei opraHnama; PopmMnpoBaTb PEKOMEHAALMMN K COCTABNEHNIO ONET,
CMOPTUBHOIO NUTAHUS.

4. CTpyKTypa u cogepxaHve AUCLUMNINUHbI/ Moayns
Obwas TpyooemMKOCTb AMCLUMNANHBI COCTaBNSET 3 3a4eTHbIX(ble) eanHmu(bl) 108 yaca(os).
dopmMa NPOMEXYTOHHOIr0 KOHTPONS ANCUMMINHBI 3a4€T C OLEHKOM B 5 cemecTpe.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6annos, U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCTBO ANs OoMnycka K 3a4eTy
28 6annos.

86 6annos n 6onee - "OTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBopuTeNnbHO" (YO0B.);

54 6anna n MeHee - "HeynoBNEeTBOPUTENLHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayguTopHon paboTtbl No gucuunimHe/ MOAynto
TemaTtnyeckuu nnaH gucuUnNauHbl/Moayns

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Buabl n yachbl
Pasgen ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")'g;m;“b'/ CeMecTpl.oyectpa (B yacax) KOHTpOnsi
Nekumu MpakTnyecknellaboparopHbie
3aHATUA pa60TbI
Buabl n yachbl
Pasgen ayoMTOpHOM paboThbl,
Henens WX TPyNOEMKOCTb Tekywiue doopmbl
N ‘D'"Kn"(")v;lr;;;v;"b'/ Cemectp cemecTpal (B yacax) KOHTpOnsi
Nexumn MpakTnyeckunelabopartopHbie
3aHATUNA pa607b|

Tema 1.

MakpomeTabonunam
1. :

OObMeH BeLecTB 1 5 2 1 0

0OMeH aHepruu.

Tema 2. Bsanmocss3b n
2. |perynsumust obmMeHa 5 4 1 0

BELWECTB B OpraHn3me.

Tema 3. lyTn
3. |BbiIcBOBOX OEHUS 5 4 2 0

aHepruu.

Tema 4. Buoxumuns
4. | €Ma 0 5 4 2 0

MembpaH 1 TpaHcnopT

Tema 5. ButamuHbl n
5 rOPMOHbI. 5 4 2 0

Tema 6. Buoxmmuns

MbILLL, ¥ MbILIEYHOro
6. [coKpalieHms. 5 4 2 0

OHepreTnka mbllweYHom

DesATenbHOCTW.

Tema 7. OuHamuka

BMOXUMUYECKUX

N3MEHEHWn Npu paborTe.

YTOMneHne v otabix
7. .

3aKOHOMEPHOCTH 0 4 2 0

BMoxXnuMnyeckom

apgantaumn.

Tema 8.

Brnoxnmmnyeckmne ocHoBbI

BbIHOC/TMBOCTMW.

Brnoxnmnyeckne
8. 0ocobeHHOoCTH 5 4 2 0

pacTyuero u

cTapetolero

opraHuama.

Tema 9. PepMeHTbl 1
9. nenTuabl 5 2 2 0

Tema 10.

Buoxmmmnyecku HOBBbI
10.|P° eckie ocHo 5 4 2 0

300pOBOro NUTaHUS.

3avet C
Tema . NToroeas g
dhopma KOHTpOns 5 0 0 0 oueHkon

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Buabl 1 yacbl
Pasgen ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")'g;m;“b'/ CeMecTpl.oyectpa (B yacax) KOHTpOnsi
Nekumu MpakTnueckuelabopartopHbie
3aHATUSA paborTbl
Ntoro 36 18 0

4.2 CopepxaHume ANCLUMIUHDI

Tema 1. MakpomeTtab6onuam. O6MeH BeLLLeCcTB U OOMEH 3Heprum.

JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):
PerncrpaumnoHHblii Homep 84948418 DAEKTPOHHEH
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MnaHeTapHbliA NOTOK 3HEPTUN, SHTPOMUS U BEHHOCTb XU3HM - KOHEYHOCTb CYLECTBOBAHUS,
KpyroBopoTbl BewecTB. AcnekTbl 6uotepmMoanHammki. BaanmMoceaab npoueccos aHabonmama u
kaTabonmama. PyHKUMOHaNbHbI 06MeH. MeMbpaHHbIE 1 MONEKYNSIPHbIE HOCUTENW SHEPTUN.
3akoHoMepHOCTN BroaHepreTnkn. BospacTHble namMeHeHusi obmeHa BewwecTB. OCHOBHble 3Tanbl
npeobpas3oBaHns SHEPrN B OPraHn3Me.

npaktnyeckoe 3aHsitne (1 4aca(os)):

Broxnmnyeckme aHannsbl B KNIMHUYECKON MeanumHe. AHanmM3 npob 1 npenctasneHne pesynbTaTos.
Buoxumns kpanHux Bo3pacTHbix rpynn. HeTtckuin Bo3pacT. Jlioam ctaplero so3pacTa.

Tema 2. BzanMmocBs3b 1 perynsiums ooMeHa BeLLLeCTB B OpraHu3me.
neKkumnoHHoe 3aHsitTne (4 yaca(os)):

B3ammocsa3b obmMeHa yrneBonos, 6en1K0oB U NMMMAO0B: 0OWHOCTL NPOMEXYTOYHbIX MPOAYKTOB
obmeHa 6enkoB, yrnesonoB, MMNNA0B; 0bWKMX NyTel NpeBpalleHnin yrneBoaos, 6ENKOB 1 NMNNLOB;
LeHTpanbHas ponb aueTun-kogepmeHTa A B 06MeHHbIx npoueccax. O6MeH BoAbl 1 MUHEPASbHbIX
BELLECTB.

npaktnyeckoe 3aHsitne (1 4aca(os)):

Benkun nnasmel 1 oepMeHThl. Cneundgunyeckne 6enkm nnasmbl. IMMyHOrnobynuHbl. @epMeHTbI
nnasmbl KPOBU.

Tema 3. Myt BbICBO6OXAEHUS SHEPIUN.

JIeKLMOHHOe 3aHsiTue (4 4aca(oB)):

OneMeHTHbI cocTaB opraHmnama Yyenoseka. OCHOBHblE Knacchl MPUPOOHbIX BMOMONEKy.
XuMunyeckunii coctaB opraHuama Yenoseka. Knetka. Tunbl OKUCIMTENbHbIX peakuuii B OpraHnu3me:
npsiIMoe NpUcoeanHeHne KNCnopoaa, oTWenneHne Boaopoaa, NnepeHoc anekTpoHoB. MoHsiTue 06
a3pobHOM 1 aHaspPOobHOM Bronormyeckom okucneHun. Makpoaprmyeckme cBsi3u, HakonneHne
3Heprum G1oONOrMYeckoro okKMcneHns B HUX. Makpoapruyeckme coeanHeHns, nx posb B OpraHnsme.
Ocobas ponb ATD B aHepretTM4eckoMm obMeHe.

npakTnyeckoe 3aHsitne (2 4aca(os)):

HapyweHuns yrnesogHoro obmeHa. CaxapHbiin onabet. Ouabet npu 6epemeHHOCTH. [TNoko3ypusi.
"ntoko3a B CMMHHOMO3roBOW XUaKocTu. Mnornukemns. Mnornukemms B AeTCKOM BO3pacTe.

Tema 4. Buoxummnsa membpaH u TpaHCNoOpPT
JNeKLMoHHoe 3aHsiTne (4 4yaca(os)):

CTpykTypa 1 oyHKUMM MembpaH. JiunnaHbii coctaB. OpraHmsauns MEMOPaHHbIX MNLO0B.
MembpaHHble 6enkn. Coopka MembpaHbl. CneunanmanpoBaHHbie PyHKLUM MembpaH.
TpaHcMeMbpaHHbIA NepeHOC Masnbix Monekyn. TpaHCcMeMOpPaHHOE NepeMeLLeHe MakpOMONEKYII.
Mepenaya nHpopmaumy B kneTky. MexXkneToyHble KOHTakTbl U KOMMyHMKauun. TpaHCNOPTHble
cucTeMbl MeMbpaH. HaHocbl, NepeHoCcHMKM, KaHanbl (Mopbl). akTMBaTOPbl U MHIMOUTOPDI
MeMbpaHHOro TpaHcnopTa.

npaktnyeckoe 3aHsitne (2 4aca(os)):

Nnnnabl, NMNONPOTEVHBI 1 CEPAEYHO-COCYANCTbIE 3aboneBanHns. HapyweHns metabonuama
nnnpaoB. MiHgapkT Mmokapaa. CepaoeyHas HeAoCTaTO4HOCTb. ApTepranbHas rmnepTeH3uns.

Tema 5. ButaMuHbl U rOPMOHDI.
neKkumnoHHoe 3aHsitTne (4 yaca(os)):

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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ButaMuHbl, nx ponb B perynsunm 6uoxmMmy4eckmnx NnpoLeccos, yyactne B 06pa3oBaHnm
npocTeTUYeCKnx rpynn pepmeHToB. Knaccngpukaums BUTaMMHoB. XnpopacTBopuMble BUTAMUHBI, UX
CTpOeHMe, PYHKLMK, N1LLEBLIE MCTOYHUKIK, CYTOYHas notpebHocTb. Mpeactasutenu: A, D, E, K,
peTnHon, kanbumndepon, Tokogepon. BogopacTesopumble BUTAMUHBI, X CTPOEHWE, OYHKLUUWN,
NuLeBble NCTOYHMKK, CyToYHas noTpebHocTb. Mpeactasutenu: B1 (Tnamut), B2 (pubodpnasuH),
B6(nupupookcunH), B3 (naHToTeHoBast kucnota), PP (HMkoTMHOBas kucnota), P (pyTuH).
B3anmoobycnosneHHoCTb aelicteust ButammHoB C n P. KodpepMeHTHas oyHKLNS BUTAMUHOB.
ABNTaMMHO3bI, FTMNOBUTAMNHO3bI, FTMNEPBUTAMNHO3bI. TOpMOHbI. Oblee NpencTaBneHne 0 ropMoHax
Kak perynsitopax 6uoXmMmM4ecKmnx NpoLeccoB, 06pasyroWwmxcst B Xenesax BHyTPEHHER cekpeunn.
MexaHn3m npoBefeHns rOPMOHaNbHOro curHana. Xvmmyeckas npupoaa ropMoHOB.
"OpMOHbI-H6€eMKK, FOPMOHbI ? NPOV3BOAHbBIE aMUHOKUCNOT, CTEPOUAHBIE FTOPMOHbI. PYHKLNN
BaXXHeNWMX FOPMOHOB B OpraHuame. BnvsiHve ropMoHOB Ha BUOXMMUYECKME NPOLECCHI: Ha
N3MEHEHWE aKTUBHOCTM CDEPMEHTOB, PErynsaunto 6enKoBoro CMHTe3a, Ha MPOHMLAEMOCTb
KNeTo4HbIXx MeMbpaH. brnoxmnmmyeckas CywHOCTb aHTaroHMama u cuHepruama 0encTBusi ropMOHOB
"opMoHanbHble aHcaMbnu, nx buonornyeckast ponb.

npakTnyeckoe 3aHsitne (2 4aca(os)):

Bogna, HaTpuit n kanuii. JlabopaTopHas oLeHKa COCTOSIHMS BOLHOMO U HAaTPUEBOro ctaTyca.
N36bIToK Kanus n runepkanuemms. M'mnokanvemus.

Tema 6. BUOXMMUS MbILLL, U MbILLEYHOrO COKpaLLL,eHUsi. HepreTuka MbiLLe4yHon
DesATeNbHOCTU.

neKkumnoHHoe 3aHsitTne (4 yaca(os)):

XUMMYeCcKunin cocTaB Mblle4yHON TKaHn. CTPYKTypa 1 goyHKLMMN MbIWEYHOro BOIOKHA. BaxHenwwve
6enKy MbIWEYHOM TKaHN: MMO3WH, aKTUH, TPOMOMMNO3UH, TPOMOHUH, 6ENKN-PEPMEHTDI, NX
cojepxaHue 1 BaxHenwmne ceonctea. Makpoaprmnyeckme BewecTsa MbilLl, UX KOHLEHTpaLmMs 1
nokannsauuns B MbIlLEYHOM BOSIOKHE. HEPBHO-MbILWEYHbI CMHANC, ero y4acTue B nepenaye
BO30yxaeHus. Ponb auetunxonvHa B nepefade Bo30yXAeHMS C HepBa Ha MblwLy. Benble n
KpacHbIe MblleYHbIE BOMIOKHA, UX afanTaunMoHHble 0COBEHHOCTU. BuoxmMmyeckne npoueccol B
AByxX(pasHom Mbllwe4yHon geatenbHocTu. Ponb AT®D 1 ee oTHOCUTENbHOE MOCTOSHCTBO COLEPXaHNS
B Mblwlax ? HeobXoAMMOe YCNOBME COKPATUTENBbHON AEATENBHOCTY MblwL. [yTn pecuHTe3a ATO.
MoHATME O MOWHOCTUN, EMKOCTN, 3GEKTUBHOCTU, CKOPOCTM pa3BepTbiBaHMSA. A3pOOHbie 1
aHaspobHble NyTn pecnHTesa AT®. KpeaTnHdocdoknHasHas peakumsi pecuHtesa ATD. MNytu
pecrHTe3a AT®. AHaspoObHbIi rnkonma. A3pobHbIi NyTb pecuHTe3a AT®. Pe-cnHTe3 ATD B
npouecce rankonmada. OcobeHHOCTM perynaunn. PakTopbl, BAMSAKOWME HA NPOoTeEKaHWe MNKonmM3a.
Mono4Has kucnoTa, ee ponb B opraHname, Nyt ee yctpaHeHms. MnoknHasHas peakums pecnuHresa
AT®d ? ?mexaHnam nocnenHen nomowmn?. PecuHtes ATD B unkne Kpebeca v npu nepeHoce
SNEeKTPOHOB MO uenu gpixaTenbHbIX EPMEHTOB. VI3MeHeHne CTeneHn ConpsixXeHns OKUCNEHNS 1
doocchopunnpoBaHna Npu PU3NYeCcKnxX Harpyskax pasnnyHoro xapakrepa.

npakTnyeckoe 3aHsitne (2 4aca(os)):

LBuratenbHas n HepBHas cucteMbl. HapyweHns metabonmama KocTHoOI TkaHu. bonesHu cyctaBos.
BonesHu mbiww. 3aboneeaHns HepBHOW cucTeMsl. MNcrxmyeckme 3abonesaHns.

Tema 7. lMHamuka 6MOXMMUYECKUX U3MEHEHUI NpU paboTe. YTOMNEHUe U OTAbIX.
3aKkoHOMepHOCTU 6MOXMMUYECKOW apanTaLun.

JIeKLMOHHOe 3aHsiTue (4 4aca(os)):

KTPOHHEBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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KucnoponHblii 3anpoc, KNCNOPOAHbIiA fnonr. HanpaBneHHOCTb BUOXMMNYECKMX CABUTOB NPW
MblleYyHow paboTe. MNocnenoBaTenbHOE UCNONb30BaHNE 3HEPreTUYecknx cybctpaTos npu paboTe.
OcobeHHOCTM TpaHcnopTa KUCNopoaa 1 ero AenoHnpoBaHme B Mbllwuax. KucnoponHasi eMKOCTb
KpoBw. [NoHaTHe o "nar-nepuone”, "MCTUHHOE YCTOMYMBOE COCTOSIHUE", "NOXHOE YCTONYMBOE
COCTOSIHME" B NOTPebneHnn kmcnopoaa npu MblweyHol paboTe. bBruoxummnyeckune cosurm B
opraHuame, Bbi3blBaeMble N3MEHEHUSIMU B 6ENKOBOM M BOOHO-CONEBOM 0bMeHe. Buabl yTomneHus.
BroxnMmnyeckme n3amMeHeHust B opraHmame npu yTomneHumn: HapylweHne 6anaHca ATO/ALD,
CHUXEHWNE 3HEepreTnyeckmx BelecTs, PepMeHTaTUBHOM aKTMBHOCTU, HapyLeHe nnactTu4yeckoro
obmeHa, nameHeHns pH cpenbl, BOgHO-coneBoro obmMeHa. broxnmmnyeckas xapakrepucTmka
YTOM/IEHUS NPW BbINOTHEHUM YIPaXHEHWI PasfinyHblX 30H MOWHOCTU. buoxnummnyeckne nameHeHms B
opraHu3Me npu yTOMIEHUUN 1 B NEPMOA OTAbIXa NOCNe MbllweyHol paboTbl. OcobeHHOCTH
npoTekaHnst BUOXUMUYECKMX NMPOLIECCOB B MEPMOL OTAbIXa MOCNEe MblWEeYHOR paboTbl, Nx
HanpasfeHHOCTb. [ eTepoXpPOHHOCTbL. lNpouecchl, CBA3aHHbIE C 70NN1aTON? KMCNOPOOHOro Aonra.
SlBneHne cynepkomneHcaumm. Perynsums 6UoxmMmyecknx npoLeccoB B gpase
CBEPXBOCCTaHOBNEHUS. BroxnuMmyeckne 0CobeHHOCTN TEKYLLEro, CPOYHOrO, OTCTABNEHHOO
BOCCTaHoOB/eHWs. [1poLecc akTMBHOM aganTtaunm Yenoseka K HanpsXXeHHON MbllweYyHOM
nesarenbHocTu. [1oHATMEe O CPOYHOM, OTCTaBIEHHOM N KYMYNATUBHOM adpdpekTax TPEHUPOBKU, MX
broxnmmnyeckas xapaktepuctuka. broxummyeckre N3MeHeHusl B MbllLLax, KPOBU, FONIOBHOM MO3rY,
BHYTPEHHUX OpraHax npu cucteMaTnyeckon TpeHmposke. OCHOBHblE 3aKOHOMEPHOCTH
(?NpMHUMNBI?) BUOXMMMYECKO afanTaunm opraHnama K ouanyeckm Harpyskam. MpuHumn
KPUTUYECKMX HArpy3oK, NPUHUMUM CReumndUYHOCT agantauum, npuHumun obpaTmmMocTu
afanTauMOHHbIX U3MeHeHWI. [bixatenbHbii KO3MULNEHT.

npakTnyeckoe 3aHsitne (2 4aca(os)):
"omeocTas MoOHOB BOAOPOAA M ra3bl KPOBW. TpaHCNOPT KMCNOPOAA U ero HapyLeHus.

Tema 8. BuoxmMmnyeckme 0CHOBbI BbIHOCNTMBOCTU. Boxummnueckmne oco6eHHOCTH pacTyLLero u
CTapeloLlero opraHu3ma.

neKkumnoHHoe 3aHsitne (4 yaca(os)):

BroxuMmmnyeckme ocHOBbI BEIHOCNIMBOCTU 1 MeTOAbl UX pa3BuTms. OcobeHHOCTM aHeproobecneyeHns,
CTPYKTYypHble cpakTopbl. COBPEMEHHbIE NPeacTaBNeHnsl NPUPoLe 1 MeXxaHM3Max BbIHOCIMBOCTY.
dakTopbl, Onpeaensiowmne NPosBIeHNe anakTaTHOro KOMMNOHEeHTa BbIHOCIMBOCTY,
FMUKONUTUYECKOro 1 aspobHoro. BospacTHble N3MEHEHMSt MIHTEHCUBHOCTU MPOLIECCOB
PYHKLIMOHANIbHOMO M NNacTM4eckoro obMeHoB. Peakunsi 4eTCKOro 1 CTapelolwero opraHnama Ha
dousnyeckme Harpysku. MpruymnHbl orpaHMYeHHbIX a3pobHbIX BO3MOXHOCTE Y AeTelt U NoapPOCTKOB.
CooTHolweHne npoueccoB aHabonmama u katabonmama Ha pasHbiX aTanax XunsHu Yenoseka.
MoHWXeHne BO3MOXHOCTE aapobHOro 1 aHaspobHoro aHeproobecneyeHns B CTapetoLem
opraHuame.

npakTnyeckoe 3aHsitne (2 4aca(os)):

MeTabonuyeckme acnekTbl OHKONOrM4yeckmx 3abonesaHuii. NapaHeonnacTmyeckne aHAOKPUHHbIE
CUHAOPOMbI. MHOXECTBEHHAs 9HOOKPUHHAA HEOMNA3ns.

Tema 9. PepMeHTbI N NenTuabI

JIeKLMOHHOe 3aHsiTue (2 4aca(oB)):

BuomeamnumHckoe 3HavyeHue nentngos. CTpykTypa nentuaos. VoHHbE oOopMbl NENTUOOB.
KoHdpopmaums nentnoos B pactesope. [eMonpoTenHbl-MnornobuH n remornobuH. Kpoeb 1 ee
COCTOSIHME MNP MbIWEYHON Harpyake, doyHKUUKM KpoBun. benkn nnasmbl. CBepTbIBAEMOCTb KPOBU Kak
ANarHoCTMyeckmi nokasarenb. broxmmmyeckoe 3Ha4yeHne rmkonpPoTENHOB U NENTULAOIIMKAHOB.
BbuomeonumnHckoe 3HavYeHne oepMeHToB. BHyTpukneToyHoe pacnpeneneHne pepmMeHToB.
N3odbepMeHTbI (M303UMbl). PEPMEHTLI B KITMHNYECKOW AnarHocTtuke. InarHoctnyeckoe m
MPOrHOCTUYECKOE 3HAYEHME CneUndn4ecknx epMeHToB. VIHrmbnpoBaHne akTMBHOCTY
doepmMeHTOoB. MoaynaTopbl epPMEHTaTMBHON akTUBHOCTU. Perynaumnsa katanmtnyeckom akTMBHOCTH
doepMeHTOB. lNnweBapuTenbHble EepPMEHTbI kak broaobasku.

npakTnyeckoe 3aHsitne (2 4aca(os)):

MOHI/ITOpI/IHF neKapcCTBeHHbIX CpencTB N XMMnyeckmne acnekTbl TOKCUKONOTrnn. CKpVIHI/IHF Ha Hann4dne
npenapartoB B OpraHn3me.

Tema 10. BuoxMmnyeckue OCHOBbI 34,0POBOro NMUTaAHUSA.
JNeKLMoHHoe 3aHsiTne (4 4yaca(os)):

KETPOHHBH
B_EPCHTET
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[MntaHue, nuwesBapeHue 1 BcacbiBaHue. [nacTnyeckas, sHepreTudeckas n perynatopHas oyHKLUm
nuTaHns. brnoxmmmyeckme NpuynHbl "yrneBoLHON" opueHTauumn NUTaHns Npu cocTaBneHnmn
3[0poBOi AneThl. [oTpPebHOCTb B BUTAMMHAX U MUHEPANbHbIX 3neMeHTax. dopmyna
cbanaHCMpPOBaHHOIO NUTAHUS B3POCOro YeNoBeka C Y4ETOM SHepro3artpart ANs 3aHNMaOLWNXCA
CMOPTOM U HE CMOPTCMEHOB. AHANUTUYECKNEe METObl BbISIBIEHWS NAaTONOrMYeCKNX COCTOSAHUI Ha
OCHOBe MpeAacTaBNeHHOCTU 1 6anaHca BELECTB B (OU3NONOTMYECKMX XNOKOCTSX OpraHn3ma.
NHTepnpeTauns GBoXnMmny4eckmx NccnenoBaHunii ons OLEeHKN OyHKUMOHANbHOMO COCTOSIHUS

opraHuama B HOpMe 1 Mpv NaTonoruu.
npaktnyeckoe 3aHsitne (2 4aca(os)):

NeyebHoe nutaHue. dedununtel BUTaMMHOB. ButamMuHbl kak nekapctea. ObecneyeHme
HYTPULWNOHHOWN NOAOEPXKN.

4.3 CTpyKTypa 1 copgepXxaHume caMOCTOSITENIbHOM paboTbl AUCLMMIUHBI (MOLYNSA)

Buaopbi
N Paspen Cemect Hepens | camoctositenbHoM [TpynoemMKOCTb g&%ﬂ:g;?:;gzg;
AducumnnnmHbl pcemecrpa paboTbl (B yacax) 260TbI
CTYyOEeHTOB p
Tema 1.
MakpomeTabonunam. MOAroToBKa K y

1. 4 THbIM ON
OO6MeH BeLecTB U 5 YCTHOMY Onpocy yc onpoc
0OMeH aHepruw.

Tema 2. BaanMocsssb u
MOAroToBKa K o

2. |perynsiums obmeHa 5 nggMo OI_? oc 6 YCTHbIA ONpoC
BELEeCTB B OpraHm3me. y y onpocy
Tema 3. lNytn

MOOroToBKa K o

3. |BbIcCBOOOX OEHUNS 5 nggMo or? oc 6 YCTHbIX onpoc
SHepruu. y y onpocy
Tema 4. bBuoxmmmns MnoAroToBka K .

4. ' THbIA On
MeMbpaH 1 TpaHcnopT 5 YCTHOMY onpocy 6 yc onpoc
Tema 5. ButamuHbl n rnogroToBska K o

. THbI On

5 FOPMOHbI. 5 YCTHOMY Onpocy 6 yc onpoc
Tema 6. Buoxumns
MbILLL, N MbILWEYHOro

MOAroToBKa K o

6. [cokpalleHus. 5 nggMo or? oc 6 YCTHbIA ONpOC
OHepreTnka MbllweYyHOn y y onpocy
nesaTenbHOCTI.

Tema 7. JuHamuka

ONOXMNYECKMX

N3MEHEHW Npu paborTe.

YTOMneHue n oTabix. MOAroToBKa K o

7. 4 THbIN ON
3aKOHOMEpPHOCTH 5 YCTHOMY Onpocy yc onpoc
ONOXMNYECKOW
aganTtayuu.

Tema 8.
Broxnmmdeckme ocHoOBbI
BbIHOCIMBOCTW.
Buoxnmumndeckme MOAroToBKa K o
} 4 THbIA ON

8 0COBEHHOCTH 5 YCTHOMY Onpocy ye onpoc
pacTtywero u
cTapeiolwero
opraHusma.

Tema 9. depMeHTbI U noaroToBka K o

9. THbIW On

nenTuobl 5 YCTHOMY Onpocy 6 yc onpoc

KETPOHHBH
B_EPCHTET
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Bupbl
N Paanen Cemectp| HeAeNs | camocTosirensHoi TpyaoeMkocTh 2;%%%::;?:;'2323
ducunnnuHbl Pcemectpa paboTbl (B yacax) a60ThI
CTYL,EHTOB P
Tema 10.
Broxummnyeckme ocHoBbI noaroToBka K
10. THbIA on
30,0pOBOro MUTaHMS. 5 YCTHOMY OMpocy 6 yc onpoc
NToro 54

5. O6bpasoBarenbHble TEXHONOIMU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

B kayecTBe OCHOBHOW (POPMbI OpraHn3aumm y4ebHoro npouecca Ncnonb3yeTcs Nekuns ¢
npeseHTauunei. [ns aToro Heobxoamma NEKLUMOHHAA ayanToOpust C KOMMIEKCOM MyNbTUMEANIAHO
annapartypbl (MPOEKTOP U HOYTOYK); MPUHTEP M KOMMPOBAaNbHbIVA annapaT Ans cCo34aHns
pasfatoyHbIX Matepuanos. B marepmansl pa3pnaroTcs CTyaeHTam B 9NeKTPOHHOM BUae Ons
MOAroTOBKM K 3a4eTy. B xone paboTbl MoeT akTnBHoOe obpalleHne K 3neKTPoHHbIM pecypcaM. LLnpoko
NCNoNb3yeTcs ceMmHapckas coopma paboThbl:

B 3aBucumocTtum ot cooepXxaHusa n Kkonnyectea OoTBeOoeHHOro BpeMeH Ha n3y4yeHme KaXoown Tembl
CEMNHAPCKOE 3aHATNE MOXET COCTOATb N3 YETbIPEX-NATU yacTemn:

1. ObcyxaeHne TeOPeTUYECKMX BOMPOCOB, ONpeaenieHHbIX NPorpamMoi
ONCUUNIIVHDI.

2. [oknag v/ nnu BLICTYNNEHNE C Npe3eHTaunaMm no npobneme cemmHapa.
3. O6bcyxaeHne BbICTYNNEHWIA NO TEME - AUCKYCCUSI.

4. BbinONHEHNEe NPakTUYeCcKoro 3afaHns ¢ nocneaywmnm pasbopom
NONyYEHHbIX Pe3yNbTaToB UM 06CYXAEeHNE NPaAKTMYECKOro 3aaaHus,
BbIMOMIHEHHOrO AOMa, eCc/n 3TO NPeLyCMOTPEHO NPOrPamMMOiA.

5. lNonBeneHne NToros 3aHATUS.

O,D,HOBpEMeHHO B KayecTBe (popMbl KOHTPONS Xxona OﬁyquVIFI MCNonb3ylTCA CTyAEHYECKNE
NnekKunoHHble CeCCun C rnpe3eHTaunamm n HannmcaHMem acce (VU'IVI peqaepaTOB).

6. OLeHOUHble cpeacTBa OJ15l TEeKYLLLEero KOHTPO/si yCrneBaeMOCTH, MPOMEXYTOUYHOM
aTTecTauMm No UToram OCBOEHUsl AUCLUMNINHBI U yueOHO-MeToauyeckoe obecrneyeHue
camocTosiTeNlbHOM PaboTbl CTYAEHTOB

Tema 1. MakpomeTtab6onuam. O6MeH BeLLecTB U OOMEH 3Heprum.
YCTHbIi ONPOC , MPMMEPHbIe BOMPOChHI:

3akoH 04HOHANPAaBNEHHOCTM NOTOKA 3HepPrun. 1 1 2 Hayana TepMoanHaMUKN. Trnbl PU3NYECKIMX
cucteM. CneundryHOCTb NPOYTEHNS 3aKOHOB TEPMOANHAMMKIN Ha NprUMepax bBronorm4eckmnx
00beKTOB. XapakTepucTnka bronorniecknx TepMoaNHaAMMYECKNX CUCTEM. XMMMUYECKUIA COCTaB
XUBbIX OPraHnM3moB. 4 Tuna buoopraHnyeckmx Monekyn: 6enku, yrnesoabl, MMNUAbl, HYKNENHOBbIE
Kncnotbl. VIx ponb B opraHusme.

Tema 2. B3anmocBsi3b U perynsiunsa oomeHa BeLLeCcTB B OpraHu3me.
YCTHbI ONPOC , NPUMEpPHbIE BOMPOCHI:

B3anmocBa3b npoueccos aHabonnama n katabonmama. Bo3pacTHble nameHeHns obmMeHa BeLeCTB.
OcHoBHble aTanbl Npeobpa3oBaHns sHepruv B opraHname. [NoHaTne 06 aspobHOM 1 aHaspPOOHOM
6ronornyeckom okmucneHnn. Makpoaprmnyeckne cBs3n, HaKOMIeHne aHeprum GonornYeckoro
OKMCNEeHNs B HUX. Makpoaprmnyeckme coeamHeHns, nx ponb B opraHname. Ocobasi ponb AT B
SHepreTn4yeckom obmeHe.

Tema 3. Myt BbICBOOOXAEHUSA SHEPTUN.
YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

KETPOHHBH
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B3anmocBsa3b obMeHa yrneBonos, 6enKoB U NMNMAOO0B: 0BWHOCTb NPOMEXYTOYHbIX NPOLAYKTOB 0OMeHa
6enkos, yrnesoAoB, NMMNO0B; 0OWUX NyTel NpeBpalleHnin yrnesonos, 6enkos 1 nunnaos. ObmMeH
BOIbl 1 MMHEpanbHbIX BelwecTB. A3pobHbIf NyTb pecuHtesa ATD. KpeaTnHdpocdoknHasHas
peakums pecuHTeda AT®P. AHaspobHblin rinkonna. OcobeHHOCTH perynsiummn. PakTopsbl, BIUSoWme
Ha npoTtekaHue rnukonuada. MonoyHas kucnoTa, ee ponb B OpraHu3Me, nyTn ee yCTpaHeHus.

Tema 4. Buoxummnsa membpaH u TpaHcNopT
YCTHbIA ONPOC , NPUMEpPHbIE BONPOCHI:

3HaveHune 1 yHKUMM MembpaH. CTpyKTypa 1 AnHaMmyeckas B3anMoCBs3b MEMOPaHHbIX
KOMMOHEHTOB kneTku. MNonpaeku k mogenn [ascoHa-LaHnannm. MembpaHHble 4OMEHbI 1 KOMMEKCHI,
necMocoMbl. MeMbpaHHble CUCTEMbI aKTUBHOIO M MACCMBHOMO TpaHcnopTa. EanHocywHocTb
andodoy3um n ocmoca. PasHoobpasue 1 cneundrnyHocTb Nop 1 kaHanos. Npobnema onpenenexHus
CTPYKTypbl MeMBpaHHbix 6enkoB. MNpoHuuaemMocTb MembpaH. VioHodopbl.

Tema 5. BUTaMMHbI 1 TOPMOHBI.
YCTHbI ONPOC , MPUMEpPHbIE BOMPOCHI:

Knaccudomkauuns sButammHoB. XnpopacTBOPMMbIE BUTAMMHbI, UX CTPOEHUE, doyHKLUN, NALLEBbIE
NCTOYHUKK, CyTOYHas noTpebHocTb. MNpeactasutenu: A, D, E, K, peTuHon, kanbuudoepon,
TOoKOgpepon. BogopacTBopuMble BUTAMUHBI, X CTPOEHWE, OYHKLUUK, NULLEBBLIE UCTOYHUKM, CYTOYHAS
notpebHocTb. Mpeanctasutenn: B1 (tnamuH), B2 (pnbodnaemH), B6 (nupuaokcuH), B3
(naHToTEHoBas kucnota), PP (HnkotnHoBas kucnota), P (pyTmH). KodpepMmeHTHaa doyHKUNS
BUTAMUHOB. ABMTAMWHO3bI, TMMOBMTAMMHO3bI, rnnepenTamMmnHo3bl. Oblee npencTaBneHne o
rOPMOHax Kak perynstopax broxmMmyeckmx npoLeccoB, 00pasyoWmXcs B Xenesax BHyTPEHHEN
cekpeunn. Xummyeckas npMpoaa ropMoHOB. [TOPMOHbI-6ENKKN, FOPMOHbI - MPOU3BOAHbIE
aAMUHOKUCNOT, CTEPOUAHbIE FTOPMOHbI. DYHKLINN BAXHENLWNX FOPMOHOB B OpraHname. BnusHue
FOPMOHOB Ha BMOXMMUYECKUE MPOLIECCHI: HA N3MEHEHMNE aKTUBHOCTU (PEPMEHTOB, PETYNSALMIO
6enKoBOro CMHTE3a, Ha MPOHNLLAEMOCTb KJIETOYHbIX MeMbpaH. BroxnuMmmyeckas CywHoCTb
aHTaroHM3mMa u cuHepruama gencTBnsg ropMoOHOB.

Tema 6. BUOXMMUS MBILLIL, U MbILLEYHOrO COKpaLLLeHUsi. HepreTuka MbilLe4YHOW OeATeNbHOCTH.
YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

XVMMUYECKUIA COCTAaB MblleYHON TKaHW. CTPYKTypa 1 (PYHKLMW MbIWEYHOrO BONOKHA. BaxHenwne
6EenKN MbllWEYHOW TKaHWN: MMO3MH, aKTUH, TPOMOMMO3MH, TPOMOHWUH, NX COAepXaHne 1 CBOMCTBA.
Makpoaprmyeckme BelwecTsa MbllL, X KOHLEHTPALMS 1 noKanu3auus B MbllUEYHOM BONOKHE.
HepBHO-MbIlWEYHbI CUHAMC, ero yyacTue B nepenaye Bo3dyxneHusi. benblie 1 KpacHble MblleYHbIe
BONOKHA, UX afantaunoHHble 0cobeHHocTH. Ponb AT®D 1 ee 0THOCUTENbHOE NOCTOSIHCTBO
colepXaHus B MbllLax - HeobXxoANMMoe YCNoBUE COKPaTUTENbHON AeSTENbHOCTM Mblwl,. MyTn
pecuHTesa AT®. [oHATME O MOWHOCTU, EMKOCTU, 3PAPEKTUBHOCTN, CKOPOCTN pa3BepTbiBAHUS.
A3p0obHble 1 aHaspobHble NyT pecnHTe3a ATO.

Tema 7. OuHaMmka OMOXMMUYECKUX U3MEHEHUN Npu paboTte. YTOMNEeHne u oTabiX.
3aKkoHOMepHOCTU 6MOXMMUYECKOWN adanTaLun.

YCTHbI/A ONPOC , NPMMEPHbIE BOMPOCHI:

KETPOHHBH
B_EPCHTET
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HanpasneHHOCTb BMOXMMMYECKUX CABUMOB NpU MblwevHoi paboTe. MNMocnepoBaTtenbHoe
1CNonb30BaHNe aHepreTnyecknx cybetpartos npu pabote. OcobeHHOCTM TpaHcnopTa KMcnopoaa u
€ro nenoHunpoBaHne B Mblwuax. KucnopoaHas eMkocTb KpoBu. Broxnmmnyeckne cogurn B opraHnsme,
Bbl3blBAEMbIE U3MEHEHNSIMU B 6ENKOBOM 1 BOAHO-CONneBoM obMeHe. KncnopoaHblii 3anpoc
YNPaXHEHNs, KNCNOPOLHbIA AoAr 1 Nyt ero noraweHus. OcobeHHOCTH aHeproobecneyveHunst npu
pasnnyHbiX Buaax pabotbl. Broxnmmnyeckme N3MeHeHUsI B OpraHn3Me Npu yTOMIEHNN: HapYLIeHNe
6anaHca ATP/ALD, CHUXEHME SHEPrETUYECKNX BEIWECTB, (DEPMEHTATMBHOWM aKTUBHOCTM,
HapyleHne nnacTmyeckoro obmeHa, nameHeHns pH cpenbl, BOLHO-CONEBOro obMeHa.
Broxnmmnyeckast xapakTepucTika yToMIeHNS MPU BbIMONHEHUWN YNPaXXHEHUA PasfIyHbIX 30H
MOLLHOCTU. BUOXMMmyeckmne N3MeHeHNs B OpraHnaMe npu yTOMAEHUN U B Nepuos oTabixa nocne
MbllweyHon paboTbl. OCOBEHHOCTM NPOTEKAHMS BUOXMMMYECKUX NPOLIECCOB B MEPUOL OTAbIxa nocne
MbILEYHOI PaboTbl, X HaNpPaBNEHHOCTb. SBNEeHMEe cynepKoMneHcaummn. Perynsiums 6uoxmMmyeckmnx
NpoLLEeCCoB B (0a3e CBEPXBOCCTAHOBNEHMS. BuoxuMmyeckne oCobEHHOCTM TEKYILErO, CPOYHOTO,
OTCTaBNEHHOrO BOCCTaHOBNEHMS. CNOpTMBHAS TPEHMPOBKA Kak NMPOoLEeCcC akTUBHON agantaunm
YyenoBeka K Hanpsi>XXeHHOW MbllweyvHoi aesitenbHocTn. Obwme npeactaBneHust. MoHsTNE O CPOYHOM,
OTCTaBNEHHOM U KYMYyNSATUBHOM TPEHMPOBOYHbIX 3dpdpekTax COPTUBHON TPEHUPOBKM, UX
broxnmmnyeckas xapaktepuctuka. broxummyeckrne N3MeHeHusl B MbllLLax, KPOBU, FONIOBHOM MO3rY,
BHYTPEHHWX OpraHax npv cucteMatnyeckoin TpeHnpoBke. OCHOBHbIE 3aKOHOMEPHOCTM (MPUHLMMbI)
B6MOXMMNYECKOI afanTaunm opraHnama K qou3nyYeckm Harpyskam. MpruHUMN KPUTUYECKMX Harpys3ok,
NPUHUMN CNeunMgnYHOCTM aganTtaummn, NPUHLMN 06paTMOCTN afanTaunoHHbIX U3MEHEHWIA.

Tema 8. BuoxmMmnyeckme 0CHOBbI BbIHOCNTMBOCTU. Boxummnueckne oco6eHHOCTH pacTyLLero u
CTapeloLlero opraHu3ma.

YCTHbIA OMPOC , NPMMEPHbIe BOMPOChHI:

Broxnmnyeckme chakTopsbl, onpenenstowme cKkopocTHO-cunosble kadectsa. OcobeHHOCTY
aHeproobecneyeHns, CTPYKTypHble dhakTopbl. Broxmmmnyeckas xapakTepucTvka METoL0B Pa3BUTUS
CKOPOCTHbIX criocobHocTel. Broxnmmnyeckas xapakTepucTika METOA0B Pa3BUTMS MakCMarbHOM
MbILEYHOM CUNbl 1 MblleYHo Macchl. COBpeMeHHble NPencTaBneHns NpMpoae U MexaHn3max
BbIHOCNMBOCTU. PaKTOPBbI, ONpeaensiowme NposiBNeHNe anakTaTtHOro KOMNOHEHTa BbIHOCINBOCTH,
FMUKONUTUYECKOro 1 aspobHoro. broxnmmnyeckas xapakTepucTika MeTO40B COBEPLIEHCTBOBAHMS
Pasnn4HbIX KOMMOHEHTOB BbIHOCNMBOCTU. BO3pacTHble M3MEHEHWUS UHTEHCUBHOCTM NPOLECCOB
PYHKLIMOHANIbHOMO M NNacTM4eckoro o6MeHoB. Peakunst 4eTCKOro 1 CTapelolwero opraHnama Ha
dousnyeckme Harpysku. NMpruymnHbl orpaHMYeHHbIX a3P0bHbIX BO3MOXHOCTE Y AeTel U NoaPOCTKOB.
CooTHolweHre npoueccoB aHabonmama n katabonmama Ha pasHbiX aTanax XusHu Yenoseka.
MoHWXeHne BO3MOXHOCTE aapobHOro 1 aHaspobHoro aHeproobecneyeHns B CTapetoLEeM
opraHuame. OcobeHHOCTN METOANKN 3aHATUIA PU3NYECKUMM YITPAXKHEHMSIMUA C NLLAMX PA3INYHOMO
Bo3pacTa. buoxuMmyeckoe 060CcHOBaHME MNONOXMUTENbHOIO BIUSIHUS CUCTEMATUYECKMX 3aHATUI
PUNYECKMMY YNIPAXKHEHNSIMU 1 CMIOPTOM Ha 300POBbE M paboTocnocobHOCTL YenoBeka B
pasfnnyHble BO3pacTHbIe nepuoab

Tema 9. PepMeHTbI N NenTuabI
YCTHbIV ONpOC , NPUMEpPHbIE BOMPOChI:

KETPOHHBH
B_EPCHTET
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ObLwee NoHsTNE O oepMeHTax. 3HAYEHNE PEPMEHTOB B XN3HEAEATENbHOCTM opraHuama. Metoapl
BblOENIEHMS U O4YUCTKU DEPMEHTOB. Xummnyeckas npupona qoepMeHToB. AKTUBHbBIN U
annocTepuyecknii LeHTp doepmeHToB. Knaccudpmkaums gpepmeHtoB. Oblas xapakTepucTika knacca
TpaHcgepad. OcHoBHble noaknacchl. KohepMeHTbl TpaHcgepasHbix peakuunin. Knaccudpukauuns
hepmeHTOB. Obas xapaktepucTmka knacca rugponas. OcHoBHble nogknaccesl. Knaccugukauus
dpepmeHToB. Oblas xapakTepmctuka knacca nvas. KodepMeHTbl nnasHbiX peakumii.
Knaccudpmkaums coepmeHToB. Obas xapaktepucTvka knacca naomepas u nuras. KojpepmeHTsi
N30MepasHbIX U NUrasHblx peakumi peakumin. Cea3b BUTAMUHOB 1 KOOEPMEHTOB BUTaMuHbI BOJO-U
Xupo-pacTeopumblie. CTpykTypa. Buonormnyeckas ponb. 'MNo-1n aBUTaMUHO3bI (3K30rEHHbIE U
SHOOreHHble). MMNepBMTaMnHO3bIl. AKTUBATOPbI U MHIMOUTOPBI hEPMEHTOB. Buabl akTmBaumm un
NHrMbpoBaHMs OepMeHTOB BnmsiHMe Ha CKOPOCTb hepMeHTaTUBHOM peakuun Temnepatypbl, pH,
KOHUEHTpauun doepmeHTa u cybetpara. Perynsiums akTMBHOCTM hepMeHTOB B kKnetke MeTtoapl
KONIMYECTBEHHOr 0 onpeneneHns oepMeHToB. EgnHuubl akTMBHOCTY cpepMeHTOoB [prMeHeHne
0EPMEHTOB B MeAUUNHE. DH3UMOTepanus. dH3nMoamarHoctuka. isoepMeHTbl.
MynbTudhepMeHTHblE KOMNNEKCHI 3HaYeHNe CTPYKTYPHOI opraHusaunn 6enka-cgepmeHTa B
NpPosIBNIEHN ero akTMBHOCTM [oHATME 0 KobepMeHTax 1 kogpaktopax. Ponb KogoepMeHTOB B
katanunse. CoBpemMeHHas knaccugukaumns oepmeHTos. NoHaTne o wudpe oepmMeHToB. MprmMepsl
Knaccudpmkaums coepmeHToB. Oblas xapaktepucTika knacca okcmaopenyktad. OCHOBHbIE
nogknaccol. KogpepMeHTbl OKCUOopenyKTasHbIX peakLmi.

Tema 10. BuoxnMmnyeckue OCHOBbI 340POBOro NUTaHMUA.
YCTHbIV ONpPOC , NPUMEpPHbIE BOMPOCHI:

MutaHne, NuweBapeHne 1 BcacbiBaHme. [nactmyeckas, aHepreTmyeckas u perynaropHas goyHKLMm

nnTaHus. broxmmmnyeckme NpuynHbI "yrnesoaHon" oprueHTaunm NnMTaHns Npy CocTaBNeHnn 340P0BOM

nmetbl. NMoTpebHOCTb B BUTAMMHAX M MUHEpPanbHbIX anemeHTax. Popmyna cbanaHcnpoBaHHOMO
NUTaHUS B3POCNIOro YENOBEKA C YHETOM 3HEPro3artpar A/ 3aHUMatoLWKMXCS CrIOPTOM U He
CMOPTCMEHOB. AHANNTUYECKE METOAbI BbISBNEHUS aTONOMMYECKMX COCTOSHMIA HA OCHOBE
NpeacTaBneHHOCTU 1 banaHca BELWeCTB B PU3NONOTMYECKMX XMNOKOCTSX OpraHn3ma.
NHTepnpeTauns GoXnMmnyeckmx NCCnenoBaHnii Ans OLEeHKN OYHKLMOHANBHOMO COCTOSHUS
opraHuama B HOpPMe 1 Npv NaTonormu.

Tema . UToroBasi oopma KOHTpOns

[MprMepHble BONPOCHI K :

Bonpocsl k 3a4eTy:

1. ABUTAMMHO3bI, FTMMNOBUTAMUHOS3bI, TMNEPBUTAMUHOS3bI.

2. AKTBaTOpPbl U MHTMBUTOPBI (DEPMEHTOB.

3. AKTUBHbIN 1 annocTepuyecKuin LEHTP qOEPMEHTOB.

4. AHanutnyeckne MeToabl BbISIBNEHUS NaTONormMyeckmx COCTOSHNIA Ha OCHOBE MPeaCcTaBNeHHOCTU U
H6anaHca BelecTB B PU3NONOTMYECKMX XUOKOCTAX OpraHun3ma.

5. AHa3pPOOHbIA FMNKONN3.

6. AapobHble 1 aHaspobHble NyTn pecnHTe3a ATO.

7. A9pObHbI NyTb pecuHTe3a ATD.

8. benble 1 KpacHble MbllEYHbIE BONOKHA, MX afanTaunoHHbIE 0COBEHHOCTH.

9. broxummnyeckas CywWwHOCTb aHTaroHM3Ma 1 CMHepruaMa OencTBms ropMOHOB.

10. Buoxnmuyeckas xapakrepucTmka MeToLoB PasBUTUS MakCUManbHON MbIlWEYHOW CUSTbI U
MblLEYHOM MacChbl.

11. BuoxmMmyeckas xapakTepucTmka MeTOL0B Pas3BUTUS CKOPOCTHbBIX CMOCOOHOCTENA.

12. Buoxnmunyeckas xapakrepucTka MeToLoB COBEPLEHCTBOBAHUSA pas/inyHbIX KOMMNOHEHTOB
BbIHOC/INBOCTM.

13. Bbuoxnmuyeckas xapakrepucTka yToMIeH s Npu BbINOMHEHUN YNPaxXHEHUA pasnyHbIX 30H
MOLLHOCTW.

14. Buoxnmunyeckne n3MeHeHns B MbllwLLAX, KPOBM, FONIOBHOM MO3ry, BHYTPEHHWX opraHax npwu
cCucTeMaTnyeckon TPeHUpPOBKeE.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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15. BuoxnMunyeckne n3aMeHeH1s B opraHnM3me rnpu yToMAeHUM 1 B Nepunog oTabixa NoCne MbilleYHOW
paborTbl.

16. BUOXMMMYECKNE N3MEHEHNS B OpraHn3Me npu yToMAeHnn: HapyweHne 6anaHca ATO/ALD,
CHUXEHWEe 3HepreTnyeckmx BewWwecTs, PepMeHTaTUBHON akTUBHOCTW, HapywWweHne nnacTn4eckoro
obmeHa, nameHeHus pH cpenpbl, BOOHO-CONEBOro 0bMeHa.

17. BUOXmMmyeckmne oCOBEHHOCTM TEKYLLErO, CPOYHOIO, OTCTABIEHHOIO BOCCTAHOBNEHNS.

18. bruoxmMuyeckume NpuYmHbI "yrnesoLHON" OpueHTauumn NUTaHns Npyu CoCTaBneHnn 340P0BOM
aneTbl.

19. BroxuMuyeckme cosurn B opraHn3Me, Bbl3biBaeMble U3MEHEHUSIMU B 6EIKOBOM 1 BOLHO-CO/IEBOM

obmeHe.

20. buoxmmnyeckre goakTopsbl, onpenensiowme CKOPOCTHO-CUNOBbIE Ka4eCTBa.

21. Buoxummnyeckoe 060CHOBaHME MONOXMUTENBHOIO BIUSHUS CUCTEMATUYECKNX 3aHATWIA
PU3NYECKMMU YNPAXKHEHNSAMU 1 CMOPTOM Ha 340POBbE U paboToCnOCOOHOCTL YenoBeka B
pasnunyHbie BO3pacTHble Nepunoapl

22. BaxHeliwme 6enkn MblleYHOW TKaHU: MMO3UH, aKTWH, TPOMOMUO3MH, TPOMOHWH, NX coAepXaHue
N CBOWCTBA.

23. BaanmocBs3b npoleccos aHabonmama u katabonnama.

24. Buabl akTMBaUMM 1 UHIMOMpPOBaHNS DEPMEHTOB

25. ButaMunHbl BOOO-1 XMPO-pacTBOPUMBIE.

26. BnusiHne ropMoHOB Ha BMOXMMUYECKME MPOLLECCHI: HA N3MEHEHUE aKTMBHOCTM (PEPMEHTOB,
perynaunto 6enkKoBoro CMHTE3a, Ha NPOHMLAEMOCTb KNETOYHbIX MEMOPAH.

27. BnusaHne Ha cKOpOCTb hepMEeHTaTUBHON peakuun TemnepaTypbl, pH, KOHUEeHTpaunn oepmeHTa
n cybeTpara.

28. BooopacTtBopuMble BUTAMUHbI, UX CTPOEHUE, (PYHKLNN, MULLEBBIE UCTOYHUKWN, CYTOYHAS
NoTPebHOCTb.

29. Bo3pacTHble U3MEHEHUS NHTEHCUBHOCTM NPOLLECCOB (OYHKLMOHANBHOMO 1 Ni1acTU4eckoro
06MeHOB.

30. BospacTHble n3aMeHeHus obMeHa BelecTB.

31. N'mnepBuTaMnHO3bI.

32. 'Mno-n aBUTaMnHO3bl (9K30reHHbIE N 3HLOOTEHHbIE).

33. [0pMOHbI-6ENKN, TOPMOHbI - MPON3BOLAHbIE AMUHOKMCIOT, CTEPOUAHbBIE TOPMOHbI.

34. EONHNUBI aKTUBHOCTU (DEPMEHTOB

35. EauHocywHocTb gudpdoysmm 1 ocmoca.

36. XKnpopacTtsopuMble BUTAMUHbI, UX CTPOEHWE, DYHKLUK, NULLEBbIE NCTOYHMKM, CYTOYHAS
noTpPebHOCTb.

37. 3akoH 0fHOHaNpPaBNEeHHOCTU NOTOKa SHEPruu.

38. 3HaueHre 1 oyHKLMN MeMOpaH.

39. 3HaueHne CTPyKTYypHOI opraHnsaumnmn benka-gpepmMeHTa B NPOSBNEHNN €0 aKTUBHOCTM

40. 3Ha4yeHne OEPMEHTOB B XN3HENEATENbHOCTN OpraHM3Ma

41. '3ohbepMeHTbI.

42. ViHTepnpeTaumst 6BUOXMMUYECKNX UCCNELOBAHMIA AN OLEHKN (PYHKLMOHANBbHOrO COCTOSIHUS
opraHu3ma B HOpMe 1 rnpv NaTonornu.

43. KucnoponHas eMKOCTb KPOBMW.

44. KucnopofHbli 3anpoc yrnpaxHeHns, KUCNTOPOLHbIA OONT U NYTW ero noraweHns.

45. Knaccudpukaumns BUTaMMHOB.

46. Knaccundpmkauns oepMeHTOB.
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47. Knaccudprkaums goepmeHToB. Oblas xapaktepucTuka knacca rugponas. OCHOBHble
noAknacchl.

Knaccndgoukaumsa doepmeHToB. Obwas xapakrepuctmka knacca nuas. KopepmeHTbl nmasHbix
peakuui.

48. Knaccudpmkaums gpepmeHTo. Oblas xapakTepucTuka knacca nsomepas v nuras. KodoepmeHTbl
N30MepasHbIX U NUrasHblx peakuuin peakumin.

49. Knaccudpmkaums pepmeHTto. Oblas xapaktepucTuka knacca tpaHcdepas. OCHOBHble
nogknaccol. KogpepMeHTbl TpaHcdepasHbiX peakLuuii.

50. KogpepMeHTHas doyHKUMS BUTAMUHOB.

51. KpeatnHipocdoknHasHasa peakunsa pecnHtesa ATO.

52. Makpoapruyeckune BelecTsa MbllL, X KOHLEHTpauus 1 nokanm3awums B MbllE4YHOM BONOKHE.
53. Makpoapruyeckne cBa3u, HaKONIEHNE SHEPTrUN BUONOrMYECKOrO OKUCNEHMNS B HUX.

54. Makpoapruyeckne coeanHeHus, ux ponb B OpraHusme.

55. MembpaHHble LOMEHbI 1 KOMMAEKChI, LECMOCOMbI.

56. MeMmbpaHHble CUCTEMbI aKTUBHOIO 1 MACCMBHOrO TpaHcrnopTa.

57. Metonbl BblAENEHNSA N OYUCTKN PEPMEHTOB

58. MeToabl KONMYECTBEHHOrO onpeaeneHns PepmMeHToB.

59. MynbTndgoepMeHTHble KOMMNEKChI

60. HanpaBneHHOCTb BMOXMMMYECKMX CABUIOB MPU MblWEYHOR paboTe.

61. HepBHO-MbIWEYHbI CUHANMC, ero y4actue B nepenaye Bo3byXaeHus.

62. O6MeH BOAbI 1 MYHEpPaSIbHbIX BELLECTB.

63. Obwas xapakTeprctuka knacca okcungopenykrasd. OCHoOBHble nogknacchl. KodpepmeHTh
oKCuaoopenykTasHbIX peakuni.

64. Obuiee NOHATME O pepMeHTax

65. Oblwee NpeacTaBneHNE 0 FOPMOHAX Kak perynsitopax buoxmmMmyeckux npoLeccos,
obpasyowWwmxcs B Xenes3ax BHyTPEHHEN CeKpeLUN.

66. OCHOBHbIE 3aKOHOMEPHOCTU BMOXMMMYECKOW aganTalmm opraHnama K (onsnyeckum Harpyaskam.
67. OCHOBHblE aTanbl Npeobpa3oBaHNs SHEPTMN B OPraHnu3Me.

68. Ocobast ponb AT® B sHepreTnieckom obmeHe. Baanmocesa3b obmeHa yrneeonos, 6enkos u
nMNnAoB: 06WHOCTb MPOMEXYTOYHbIX MPOAYKTOB 0bMeHa 6enkoB, yrneBofoB, MMMMA0B; 0OWUX nyTei

npeBpalLeHnii yrnesoaos, 6€n1KoB 1 NMNNO0B.

69. OcoBeHHOCTN METOAMKMN 3aHATUIA OUINYHECKUMI YNPAKHEHUSMU C NALAMU PA3NINYHOr0
BO3pacTa.

70. OcobeHHOCTN NPOTEKAHNS BUOXMMNYECKMX MPOLLECCOB B NEPMOA OTAbIXA NOCNE MbIWEYHOW
paboTbl, NX HANPaBNEHHOCTb.

71. OcobeHHOCTN perynsiumu.

72. OcobeHHOCTN TpaHcnopTa KMcnopoaa 1 ero AenOHNPOBaHNE B MbllLLAX.

73. OcobeHHOCTN aHeproobecneyeHnst Npy pasnuyHbIx Buaoax paboTbi.

74. OcobeHHOCTN aHeproobecneyeHuns, CTPYKTypHbIE hakTopsbl.

75. [lepBoe 1 BTOPOE Havana TepmMoanHaMuKu.

76. NuTaHve, nuwesapeHne 1 BcacbiBaHue.

77. Tnactnyeckas, sHepreTnyeckas u perynsatopHas yHKUMW NUTaHNS.

78. MNMoHWXeHne BO3MOXHOCTEN aspobHOro 1 aHaspobHOro aHeproobecneyeHns B CTapetolem
opraHuame.

79. TNoHsATME 0 KothepMeHTax 1 KogpakTopax.

80. lNoHsATME 0 MOLWHOCTK, EMKOCTU, 3PGOEKTMBHOCTU, CKOPOCTU PasBepTbiBAHUS.

81. lNoHATME 0 CPOYHOM, OTCTABNIEHHOM M KYMYNATUBHOM TPEHMPOBOYHbIX addpeKTax CropTUBHOM
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TPEHNPOBKU, NX BMOXMMMYECKas XxapakTepucTmka.

82. NoHATMe 0 wngope hepMeHTOB.

83. MNoHaTne 06 aspobHOM 1 aHa3POOBHOM BMONOrMYECKOM OKUCIEHUN.

84. MNonpasku kK mogenun L1ascoHa-LaHnannu.

85. lNocnenoBarenbHOe NCNONb30BaHNE SHEPreTUYECKMX cybcTpaToB npu pabore.

86. MMoTpebHOCTb B BUTAMUHAX 1 MUHEPASIbHBIX ANIEMEHTAX.

87. MNpepctasutenu: A, D, E, K, peTnHon, kanbundpepon, Tokodeporn.

88. Mpeactasutenn: B1 (tnamut), B2 (pubodpnasuH), B6 (nnpuaookcuH), B3 (naHToTeHoBas
kucnota), PP (HukotuHoBas kucnorta), P (pyTuH).

89. NpuMeHeHne hepMeHTOB B MeauLMHE.

90. MprHUMN KPUTUYECKMX HArpy30K, NPUHLMMN CReundnYHOCTM agantaunm, npyuHumn obpatmumMocTu
afanTauMOHHbIX U3MEHEHWIA.

91. MpWYnHbI OrpaHMYEHHbIX a3POBHbLIX BO3MOXHOCTEN Y fieTei 1 NOAPOCTKOB.

92. MNpobnema onpeneneHnst CTpykTypbl MEMOpaHHbIX 6enKoB.

93. lMNMpoHnuaemoctb MembpaH. oHogopsbl.

94. Mytn pecnHTe3a ATO.

95. PasHoobpasne u cneundyHOCTb NOp 1 KaHanos.

96. Peakumns 0eTckoro n ctapetowero opraHnama Ha ousmyeckmne Harpysku.

97. Perynauns akTMBHOCTU (DEPMEHTOB B KIeTKe

98. Perynsaunsi GBoxmmMmnyeckmx npoL,eccoB B oa3e CBEPXBOCCTAHOBNEHMSI.

99. Ponb AT® 1 ee OTHOCKTENBHOE MOCTOSIHCTBO COAEPXaHMS B MbllLax - HE0OX0AMMOE yCnoBue
COKpaTUTENbHON OEeATENbHOCTU MbILL,.

100. Ponb kogoepMeHTOB B KaTanuse.

101. CBS3b BUTAMMHOB 1 KODEPMEHTOB

102. CoBpeMeHHas knaccugomkaums qoepMeHToB.

103. CoBpeMeHHble NpeacTaBneHns NpMpoae N MexaHm3aMax BbIHOCIMBOCTN.

104. CooTHOLWEHME NpoLLeccoB aHabonnama 1 katabonuama Ha pasHblx aTanax Xu3HU YenoBeka.
105. CneumguyHOCTb NPOYTEHMS 3aKOHOB TEPMOAMHAMMKIN HA NpuMepax b1uonornyecknx 06 LEKTOB.

Xapaktepuctvka b1Monornyeckmx TepMoaMHaAMNYECKMX CUCTEM.

106. CnopTmnBHasa TPEHNPOBKA Kak NPoLecC akTUBHOM agantaumm YenoBeka K HanpsxXeHHOoM
MbILEYHOW OEeATENbHOCTW.

107. CTpyKkTypa 1 gnHamMnyeckas B3aMMOCBS3b MEMOPaHHbBIX KOMMOHEHTOB KNETKW.

108. CtpykTypa 1 (OyHKLMM MbILIEYHOrO BOMIOKHA.

109. Tunbl 6|/|oopraH|/|quK|/|x MOneKkyn. 6en|<|/|, yrnesodbl, nnnunabl, HYyKnenHoBbl€ KNCJIOTbl. Nx pOoJnb
B

opraHusme.

110. Tunbl PM3NYECKNX CUCTEM.

111. dakTopbl, BNNSAIOWME HA NPOTEKAHNE rMNKon3a.

112. dakTopbl, onpenensowme NposBreHne anakTatHoro KOMNOHEHTa BbIHOCIMBOCTH,
FMNKONNTUYECKOro 1 a3pobHoro.

113. ®opmyna cbanaHCMpPOBaHHOroO NMTaHNS B3POCNOro YENOBEKA C YHETOM dHepro3artpar ans
32aHMaIoLWNXCS CNOPTOM U HE CMOPTCMEHOB.

114. dyHKUNN BaXHENLWNX FTOPMOHOB B OpraHn3me.

115. XuMunyeckas npupona ropMOHOB.

116. Xvimnyeckas npupona qoepMeHToB

117. XMnyeckuin cocTtaB XMBbIX OPraHN3MOB.

118. XrMnyecknin Coctas MbILEYHOWN TKaHW.
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119. SH3mMMoauarHocTuka
120. 9H3MMOTEpanus
121. SIBneHue cynepkomneHcauuu.

7.1. OcHOoBHas nuTeparypa:

1. KnnHnyeckas brnoxmnmus : y4eb. nocobure ons ctyaeHToB Men. By3os / [B. H. boykos un ap.] ; non
pen. B.A. Tkadyka .- N13a. 2-e, ucnp. n gon. - Mocksa : F'9OTAP-Megana, 2006 .- 506 c.

2. bnogomanyeckas XmmMns: KOHCNEKT NEKUMNA.
http://lioweb.kpfu.ru/ebooks/07-ICH/07_54 A5kI-000761.pdf

3. OCHOBbI fMHAMM4ecKkon buoxumun : y4ebHoe nocobre ons CTyAEHTOB BbICWNX Y4EOHbIX
3aBeneHuiA, obyyarowmxcs No HanpaBneHnsam 'buoxumus’, 'Skonorns n NPUPOLOMNONb30BaHNE',
"XnMmyeckas TexHonorusa n 6uotexHonorus', cneumanbHocTam 'Buonorus’, '®usmnonorus’,
'Mukpobuonorus', 'buotexHonorus', 'buoakonorust' / B. K. MnakyHos, KO. A. Hukonaes .- Mockea :
Noroc, 2010

4. OCHOBbI 3H3MMONOrnK : yuebHoe nocobue Ons CTy4eHTOB BbICWNX y4EOHbIX 3aBeOeHWIA,
obyvatowmxcs No HanpaBneHNsiM NoAroToBkM 6akanaespoe 1 MarucTpos 'bruonorus’, 'Skonorms un
NpUpPOoOONoNb30BaHme', 'XnuMmyeckast TEXHONOrNs 1 BUOTEXHONOrMS', HaNPaBNEeHNS NOArOTOBKM
OMNNOMUPOBAaHHbIX crieunanmctos 'bruonorus, '®@usnonorus’, 'Mukpobuonorus', 'buoxnmus’,
'‘buoskonorus' / B. K. INnakyHos .- 34. 2-e .- Mocksa : Jloroc, 2011

5. Brnoxmmus : yuebHoe nocobre ansg CTyoeHTOB BbiCWMX y4eOHbIX 3aBeAeHWin N0 BMONornyeckmm
cneumnanbHocTsaMm / B. U. T'vwopaHosny, A. B. T'ngpaHoBm .- 2-e n3a. - MuHck : TetpaCuctemc,
[2012] .- 528 c.

6. AyapmaH T.J1. OcHoBbl 6moxumun : yueb. nocobue / T.J1. Ayapman, T.I. FeHepanosa, .M.
CycngHok. - M. : UH®PA-M, 2017.- 400 c. (http://znanium.com/bookread2.php?book=760160)

7.2. lononHutenbHasa nuteparypa:

1. Bronorus ¢ ocHoBamm akonorum : y4ebHuk ans ctyn. sy3os / I1. K. Jleicos, A. I. Akudbes, H. A.
LobpoTnHa .- Mockea : Beicwas wkona, 2009 .- 655 c.

2. OCHOBbI MEAULIMHCKMX 3HaHWIA : y4ebHKK ong cTyn. cpeq. npodp. obpasosaHus / E. E. TeH .- 4-e
naga., ctep. - Mockea : Akagemus, 2008 .- 256 c.

3 300poBhIi 06pas XM3HU K ero coctasnsiowme : y4ed. nocobre ons ctya. sy3os / E. H. Hazaposa,
0. . Xwunos .- 2-e n3a., ctep. - Mocksa : Akagemuns, 2008

4. dunamnonorms uamyeckoro socnutaHms u cnopta. KoHcnekt nekuuin/U.X.BaxuTos;
Kas.cpenep.yH-1. -KasaHb, 2014.-79c.
http://dspace.kpfu.ru/xmlui/bitstream/handle/net/21894/22_230_000791.pdf

5. CoBpeMeHHble npobnembl buoxumun. MeTtobl ccnenoBaHuii [SnekTpoHHbIN pecypc] : yyeb.
nocobve / E.B. bapkosckuii [n ap.]; noa ped. npodp. A.A. YupkumHa. - MuHck: Bbiw. wk., 2013. - 491
c. (http://znanium.com/bookread2.php?book=508822)

7.3. UHTepHeT-pecypcChbl:

Buonorna n meguuunHa. Buoxumusa yenoseka: ObMeH BewecTs 1 MeTabonunam -
http://medbiol.ru/medbiol/biochem/000b6185.htm

Buonorua n megnumHa. Broxumms yenoeeka: ObMeH BellecTs 1 MeTabonmam -
http://medbiol.ru/medbiol/biochem/000b6185.htm

Bruoxmnmmnyecknii aHanms KpoBu: HOPMbI y B3POCHbIX U AETE, NokasaTenu, Kak pacwmdgposarb
peaynbTathl - http://sosudinfo.ru/krov/bioximicheskij-analiz/

BNOXMINA YEJTOBEKA YuyebHo-meToanyeckoe nocobue - http://www.studfiles.ru/preview/3240909/
BNOXMINA YEJTOBEKA YuyebHo-meToamnyeckoe nocobue - http://www.studfiles.ru/preview/3240909/

Nekummn no GuoxnmMnm Yenoeeka ¢ Npe3eHTaunsMu -
http://biochem.vsmu.edu.ua/biochem_common_r/
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Nekunn no GMOXMMUKN YenoBeka ¢ NpPe3eHTaunsSMu -
http://biochem.vsmu.edu.ua/biochem_common_r/

8. MatepuanbHo-TexHM4Yeckoe obecrneyeHme oUCLMMINHBI(MOAYNS)

OcBoeHune gncumnnuHbl "Broxmnmmsa yenoeeka" npeanonaraet NCNONb30BaHNE CleayowWwero
MaTepuanbHO-TEXHNYECKOro obecneyeHus:

MynbTumMeguiiHas ayantopus, BMECTUMOCTbIO bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOUT N3 UHTErPUPOBAHHbBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMOWN yNpaBneHns, OCHaLWeHHas
COBPEMEHHBIMM CPeacTBamMy BOCMPOU3BEAEHNS 1 BU3yannaaumm nobo Bnaeo n ayamo
NHpopMaLUK, NONy4EeHNS 1 Nepenadn dNeKTPOHHbIX JOKYMEHTOB. TnoBas KoMnnekTaums
MyNbTUMEAVNIAHON ayanTOPUM COCTOUT U3: MyNbTUMEONAHOrO NPOEKTOPa, aBTOMAaTU3NPOBAHHOIO
MPOEKLMOHHOr0 9KpaHa, akyCTMYECKON CUCTEMBI, a TAKXe MHTEPAKTMBHOW TPpMOYHbI MpenonaBaTens,
BK/OYaoLWen Ta4-CKPUH MOHUTOP C AnaroHasnbio He MeHee 22 OI0MOB, NepCOoHaNbHbIn KOMMbIOTEP
(C TexHU4ecknMm xapaktepuctmkamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHdpepeHL-MUKPOOoH, 6ecnpoBoaHOM MUKPOMOH, 610K ynpaeneHus 060pynoBaHNEM, UHTEPGEACHI
noakntoyeHms: USB,audio, HDMI. HTepakTnBHas TpnbyHa npenofnasaTens SBnsetcs KNo4YeBbiM
9NEMEHTOM yrnpaBneHns, 06 beANHAOWNM BCE YCTPONCTBA B €AMHYIO CUCTEMY, N CNYXUT
MONHOLUEHHbIM paboynm MecToM npenogasartens. lNpenonasatenb MMeET BO3MOXHOCTb NIErko
yrnpaBnsiTb BCE CUCTEMOW, HE OTX0AS OT TPMOYHbI, YTO MO3BONSIET NPOBOAMTDL NEKLUMN, NPaKTUYecKne
3aHATUSA, Npe3eHTaumm, BebrHapbl, KOHEPEHLMN 1 Opyrie BUabl ayAMTOPHON Harpy3km
oby4yarowmxcs B yooOHON 1 AOCTYNHOW ONsi HUX POPME C MPUMEHEHNEM COBPEMEHHbIX
MHTEPaKTMBHbIX CPEACTB 0Oy4eHMs, B TOM YMCne C MCNONb30BaHMEM B poLecce oby4yeHns Bcex
KopnopaTusHbIX pecypcoB. MynbTumMeguinHas ayautopums Takxke oCHaleHa WupPOoKOrnonoCHbIM
LOCTYrNOM B CE€Tb MHTEpHET. KoMnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NIMLLEH3NOHHOE NPOorpaMMHoOe obecneyeHue.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAIMYUN B
3NeKTPOHHO-6nbnnoTeyHol cucteme "ZNANIUM.COM", poctyn K KOTOPOW NpefoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHns KpYnHENWmnX POCCUNCKNX Y4EHbIX, PYKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, nNpenogasartenei Beaywmx By30B CTpaHbl, BbICOKOKBANUGULMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brusHeca. PoHL 6nbnMoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMN 0Bpa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUUKNONEaNn, CAOBapu U CPaBOYHNKN,
3aKkoHo4aTeNbHO-HOPMAaTMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnognyeckme n3gaHms n n3naHus,
BbiNyckaeMble nsgatenbcrsamm By30B. B HacToswee Bpems 95C ZNANIUM.COM cooTteetcTByeT
BCceM TpeboBaHMAM hefepanbHbIX roCyAapCTBEHHbIX 0Opa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

Y4yebHo-MeToan4eckas nutepartypa ans 4aHHOW OMCLMMNAUHBI UIMEETCS B HANMYUN B
9NEKTPOHHO-bMbNMoTeyHom cnucteme Miaparenoctea "/laHb" , BOCTyN K KOTOPOW NpenocTaBneH
ctyneHtam. O6C Mapatenbctea "[laHb" BKNtoYaeT B cebst INeKTPOHHbIE BEPCUUN KHUT N30aTenbCcTBa
"laHb" 1 ppyrux BeOylwmnx N3natenbCcTB y4ebHOM nMTepaTyphbl, a Takke 3N1eKTPOHHbIE BEpCUn
Nepuoanyecknx N3aaHnim No eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbiM Haykam. OBC
N3patenbctBa "flaHb" obecneymBaeT 4OCTYN K HAy4YHOW, y4ebHON nuTtepatype 1 Hay4HbIM
nepuoanyeckmm n3gaHnsm no MakCmManbHOMY KONMMYECTBY NPOGOUIbHbBIX HanpasneHun ¢
cobnogeHneM BCeX aBTOPCKUX N CMEXHbIX NPaB.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6MbnmnoTeyHol cucteme "KoHcynbTaHT cTyaeHTa" , LOCTYN K KOTOPOI NpeaocTaBneH
CTyaeHTaM. OnekTpoHHas bubnnoteyHas cuctema "KoHcynbTaHT cTyaeHTa" npenoctasnset
MONTHOTEKCTOBbIN AOCTYN K COBPEMEHHOW y4eOHOI NMTepaTtype No OCHOBHbIM AMCLUMINHAM,
N3y4aeMbiM B MEOULMHCKMX By3ax (MpencTasneHbl U3gaHns Kak YACTo MeguUUHCKOro npodouns, Tak
1 NO €CTECTBEHHbIM, TOYHbIM 1 06WeCcTBEHHbIM HaykaM). SBC npenocTaBnset By3y Hanbonee nonHbie
KOMMNeKTbl HEOBX0AMMO NNTEPaTYpPbl B COOTBETCTBUN C TPEOOBAHMSMU rOCYLAPCTBEHHbIX
obpazoBaTeibHbIX CTAHAAPTOB C COONOAEHNEM AaBTOPCKMX M CMEXHbIX NPaB.

Brnoxummueckasa nabopartopusi.
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Mporpamma cocTtasneHa B cootBeTcTeum ¢ TpebosaHnsmm GrOC BIMO 1 y4ebHbIM nnaHoM no
HanpasneHnto 06.03.01 "Bruonorua” n npounto NOAroTOBKN HE NPeayCMOTPEHO .
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