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1. lean u 3agaun AUCHUATIHMHBI
1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:
OIIK-3 CnocoGeH Kk MPOTUBOACHCTBUIO MPUMEHEHHS JIOTUHTA B CIIOPTE U OOpHOE C HUM

OIIK-5 CrocoGen oneHuBaTh MOP(HODYHKIIHMOHATBHBIC, (PU3HOIOTHUECKHE COCTOSTHUS M MAaTOJOTUYCCKUE
MPOLIECCHI B OPraHU3Me YelIOBeKa JIJIs pelieHusI MPodecCHOHaTbHBIX 3319

1.2 Tumbl 3amad mpodecCHOHATBHOW MEATETLHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax
OCBOCHHUS JUCIUILTUHBL:

- MEOUIIMHCKUN
- OpPraHU3alMOHHO-YIIPaBICHUYECKUN

1.3 JucuurniauHa OpHEHTHPOBAaHA HA MOATOTOBKY OOydYaromuxcs K MpodeCCHOHAIBLHON JesSTEIhHOCTH B
chepax: 02 3apaBooxpaneHue (B chepe okazaHUs NEPBUIHON MEIUKO-CAHUTAPHON TTOMOIIM HACCIICHUIO B
MEAMIMHCKUX  OpraHu3alusaX:  IOJUKIMHUKAX, aMOylaTopHsiX, CTalMOHAPHO-MOJUKIMHHUYECKUX
YUPEKACHUAX MYyHUIUIAIBHON CUCTEMBI 3ApaBOOXPAHEHUS U JIEYeOHO-NTPOPHUIAKTUIECKUX YUPEKICHUSX,
OKa3bIBAIOIINX MIEPBUYHYIO ME/IMKO-CAaHUTAPHYIO MOMOIIb HaCEJIeHHIO);, 07
AJMUHHUCTpAaTUBHO-yMpaBieHueckass U oducHas JesTeNbHOCTh (B cdepe NeATenbHOCTH OpraHu3aluil

3IPaBOOXPAHCHMS )

1.4 B pesynbrare 0CBOCHHSI TUCIUILUIUHBI Y 00YYaromIMUXCsl TOJIKHBI ObITH CHOPMUPOBAHBI:

O0001IEeHHBIC TPYIOBBIE

KO,I[ 1 HAUMCHOBAHUC

(hyHKUMY / TPYAOBBIC komriereHiu @I'OC BO,
(hyHKIMY / TPYOBBIC HIIH HEOOXOAMMOH IS .
WHaukaTophl TOCTHKEHUS KOMITETSHITUI
npodeccroHaIbHbIE (hopMHpOBaHUS TPYAOBOTO
JeicTBYsl (IPU HATMYUHU WK IpoecCHOHATBHOTO
npodcranaapra) nefcTBUS
OIIK-3 CrocobeH AHanmu3upyeT BIUSHUE TOTMHTa Ha OHOXUMUYECKHE H
MIPOTHUBOACHCTBUIO (pm3HoIOrNYeCKre MPOIECCH OPraHu3Ma YeIoBeKa

MPUMEHEHUS JIOTIMHTA B
criopte U 60prOe ¢ HUM

OIIK-5 Cnocoben

AHamM3UpyeT CYITHOCTh OHOXUMHUYECKHX TIPOIECCOB,

OIICHUBATD MPOUCXOIAIINX B OPraHU3Me YeJIOBEKa B HOPME WM IIpHU
MOp(O(DYHKIIMOHAIBHBIC,  |MaTOJOTMSIX B IENIIX PACIIO3HABAHUS COCTOSHUS WIIH
(U3HOIIOTHYECCKUE yCTaHOBJACHHS  (paKTa  HaJUYUsA WM OTCYTCTBHS
COCTOSIHUS U 3a00JIEBaHUs

MaTOJIOTHYECKHE TPOIECChI
B OpraHu3Me 4eoBeKa Juist
petieHus
npohecCHOHANIBHBIX 3a1ay

1.5 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBsI3eH JAWUCIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

OIIK-3 CnocoGeH K MPOTUBOACHCTBUIO MPUMEHEHHS JIOTIUHTA B CIIOPTE U OOphOE C HUM

Ne HaumenoBanue ®opma
n/m JIMCITUILINH, o0yueHus
OTIpENETAIONINX OvyHag
MEKIUCLUMIUTMHAPHBIE | (cemecTp)
CBsA3U 2 6 7
1 |buooprannueckas +
XUMUS
2 |®apMakoiIorus + | +




OIIK-5 Cnocoben oneHuBarb MOpPOoYHKINOHATIBHBIC, (PU3NOIOTHYECKUE COCTOSTHUS U
MaTOJIOTHUECKHUE MPOIIECCHl B OpraHU3Me YelloBeKa JUIs pelieHus mnpodeccnoHaIbHBIX
3a1a4y

Ne HanmenoBanwme ®dopma oOyueHus
/1 JIACLIVIUINH,
OTIPEJICIISIOIINX
MEXTUCIUTUIMHAPHBIE
CBSI3U

Ounas
(cemectp)
4 1516|7110

1 [AnmaTomMus uemoBeka +

2 |buonorus +

|+
_|_

3 |buooprannyeckas
XUMUS

+
+

4 (T'uctomorus,
3MOpHUoIIOTHS,
IIATOJIOTHS

5 |UmmyHoOnorus +

6 | Mukpobwuoorus, + | +
BUPYCOJIOTHSI

7|HopmanbsHas + | +
(husuonorus

8 |IlaTomornueckas + | +
aHATOMMUS,
KIIMHUYECKAast
[1aTOJIOTNYECKast
aHATOMUS

9 |[Marodusnomnorus, + |+
KITMHAYECKast
naTopu3noIoTHs

10 {ITporreneBTHKA + |+ |+
BHYTPEHHHUX OOJIe3HEH

11 |IIcuxnarpus, +
MEANLIMHCKAs
TICUXOJIOTUS

12 [Ctomaromorusa +

13 |Tommorpadudaeckas + | +
aHATOMUS U
orepaTHBHAS
XUPYPrust

2. Mecto nucuumiimabl B cTpykrype OIl cnenmanurera:

HuctunnHa «buoXuMus OTHOCHUTCS K oO0s3aTrenbHOM vacth ydeOHoro tuiana OIl mo HampaBieHHio
noarorosku 31.05.01 - JIeueOHOE Helto.

JucuumnHa «bruoxumus» u3ydaercs B 3, 4 ceMecTpax.

3.00beM U coep:kaHMe TUCHUILUTHHBI
3.1.00beM QUCLUILUIMHEL: 7 3.€.

Ounas: 7 3.e.
N Ounas
Bun yueOHo# paboTh (Bcero acos)
O0mast Tpy10éMKOCTb TUCHUILIHHBI 252
Konrakthas pabota 112
Jlexmm (Jlextmm) 42




JlaGoparopnsie (J1ab. pab.) 56
[Tpaktuueckue (IIpakr. pab.) 14
CamocrosrenbHas padota (CP) 104
DK3aMeH 36
3auer -

3.2.Conepxanue Kypca:

No Haspanue Bun yuebnou DOpMBbI TEKYIIETO
TEMBI pasnena/TeMbl paboThI, yac. KOHTPOJISI
Jlex |JIa6 |TIpa| CP
UM | . |KTL
pab. [pad.
O|]0O0]|]0O0]|O
3 cemecTp
1 DEepMEHTHI. 3armura
Crpoenue, 1a00paTOPHBIX
CBOICTBA, pabort; Pemenue
perysauus 4 6 | 2 |10 CUTYallMOHHBIX
aKTHBHOCTH. 3ana4y; KonrponbHas
buoxumus pabora;
BUTAMUHOB TectupoBanue
2 buonoruueckue 3armura
MeMOpaHbI. 1a00paTOPHBIX
Mexanu3msl pabot; Pemenue
nepenayn 4 14 (2|10 CUTYaLIMOHHBIX
TOPMOHAJIBHOTO 3anay; KonrponbHas
CUrHaJja pa0ora;
TectupoBanue
3 buonornueckoe 3amura
okucnenue. O0muit 1a00paTOPHBIX
yTh KaTaboian3Ma pabort; Pemenue
6 | 6 | 2 | 16 | cuTryalMOHHBIX
3anad; KonrponpHas
pabora;
TectupoBanue
4 OOMeH u GpyHKIHIH 3amura
YIJIEBOJIOB 1a00paTOPHBIX
pabort; Pemenue
8 | 6 | 4 | 20 | curyalMOHHBIX
3anad; KonrponpHas
pabora;
TectupoBanue
5 OOMeH u GpyHKIHIH 3amura
JUIHUI0B 1a00paTOPHBIX
pabort; Pemenue
6 | 6 | 4 |18 CUTYallMOHHBIX
3anad; KonrponpHas
pabora;
TectupoBanue

4 cemectp




6 OOMeH u GpyHKIHIH 3amura
a30TCo/EpKALUX 1a00paTOPHBIX
COECIUHEHU. pabort; Pemenue
OOmeH OenkoB u 6 | 101 - | jo| CHTYAUHOHHBIX
AMHHOKHCIIOT. 3anay; KonrponbHas
Oomen pabora;
HYKJIEMHOBBIX TectupoBanue
KHUCJIOT

7 OcHoBHbIE 3amura
TIPUHIUITBL 1a00paTOPHBIX
perynsiuu ooMeHa pabot; Pemenue
BEILECTB B 4 110 - |10 CUTYaLIMOHHBIX
opraHusme 3anay; KonrponbHas

pabora;
TectupoBanue
8 buoxumus opraHos 3amura
U TKaHeH 1a00paTOPHBIX
pabort; Pemenue
4 18 - | 10 | curyaunoHHbIX
3anad; KonrponpHas
pabora;
TectupoBanue

Tema 1. ®epmentbl. CTpoeHne, CBOMCTBA, peryiasiiusa akTuBHOCTH. buoxumust Buramunos (OIIK-5)
Jlekumus.
Jlexums 1. Tlpenmer u 3amaun Onoxumun. Mecto OMOXUMUHN CPEeId IPYTUX OMOJIOTHYECKUX JTUCIUILINH,
OCHOBHBIE pa3/Iesibl U HalpaBJeHUsI B OMOXUMUU. MeTozbl uccieoBanus oOMeHa BeriecTB. Boinenenue
MeTabOIUTOB U (PEPMEHTOB, ONpeeTICHUE MOCIeI0BaTeIbHOCTH MIpeBpalleHunit cyoctparo. Mcropus
OTKpBITUSA U U3ydeHus: pepmenToB. CTpoeHue u cBorictBa pepmenToB. Kodakropsl hhepMeHTOB, HOHBI
MeTaiIoB U KoepmeHThl. [loHsaTre 00 3Hepruu aktuBanuu. OcOOEHHOCTH (EPMEHTATUBHOTO KaTaJln3a:
sTamnel, MexaHusM. CTpoeHne (hepMEHTOB; aKTUBHBIN U aJUIOCTepUUecKuil ieHTphl. OOpa3oBaHue
(bepMeHT-CyOCTpaTHOTO KOMIUIEKCa, €ro XapakTepucTuka. [loHaTHe «KOMILIEMEHTapHOCThY. Teopus
®umepa. Teopus uHAYIIMPOBaHHOTO coOoTBETCTBUA Konnanaa. Teopust TOMOXMMUYECKOTO COOTBETCTBHS.
N3odepmentsl. CriennpuaHOCTH NeWCTBUS (EPMEHTOB. 3aBUCUMOCTh CKOPOCTH (P€PMEHTATUBHBIX
peakiuii ot Temmeparypsl, pH, koHnieHTpaiuii pepmenTta u cyocrpara. EnuHUIBI M13MEepeHNs aKTHBHOCTH U
KonnuecTBa pepMeHToB. MHTHOUTOPHI (hepMEHTOB, OOpaTuMbIe 1 HEOOpAaTUMBbIC, KOHKYPEHTHBIE.
JlexapcTBeHHbIe penapaThl Kak UHTMOUTOPHI pepMeHTOB. Perynsius aeiicTBust pepmMeHTOB:
aJJIOCTepUYECKUE UHTUOUTOPBI U aKTHUBATOPHI; KATATUTHUECKUI U PETyASTOPHBINA EHTPbI; YeTBEPTUYHAS
CTPYKTypa aJulocTepruueckux (hepMEeHTOB U KOOTepaTUBHbIE N3MEHEHHS KOH(OpMAIIUU POTOMEPOB
dbepmenTa. Perymsmus aktuBHOCTH (pepMeHTOB myTeM dochopunupoBanus u aedochopruanpoBaHms.
Jlextms 2. Knaccudukanus u HomeHkIatypa ¢pepMeHToB. Paznuanst ¢epMeHTHOTO cocTaBa OPraHoB U
TKkaHel. Opranocneuuduyunsie hepMeHThl. MI3MeHeHHst akTUBHOCTU ()EPMEHTOB B MPOLIECCE OHTOTEHE3a.
N3meHenus: akTHBHOCTH (pepMeHTOB IpH Oomne3nsx. HacneacTsennsle sn3uMmonaruu. Onpenenenue
(hepMEHTOB B TUTa3Me KPOBH C IEJIbIO JUATHOCTUKHU OOJIC3HEH; JJIsl JIeueHus 0oie3HeH, mpu JabopaTopHOM
nuarnoctuke. Butamunsl. Kinaccuduxanust BuramunoB. McTopust OTKpBITUS M U3YyUYEHHS] BATAMHHOB.
OyHKIMHA BUTAMUHOB. AJIMMEHTapHbIE U BTOPUYHBIE aBUTAMUHO3BI U TUIIOBUTAMUHO3BI.
l'unepBuTamMuHO3bl. BuTaMuH3aBUCHMbIE U BUTAMUHPE3UCTEHTHBIE COCTOSIHUS. AHTUBUTAMUHBL.
Knaccudukanus. [I[pumeHeHne B MeTUIIMHE.

IIpakTH4eckoe 3aHATHE.
Cemunap mno Tteme «®epmentbl. CTpoeHHe, CBOMCTBA, peryiasius aKTUBHOCTH. buoxummus
BUTAMHUHOBY.
Bomnpocsl k cemunapy:
1. Xumuueckas MpHpoAa, CTPYKTypa H (QYHKIUH (EpMEHTOB, XapaKTepUCTUKa KO(aKTOpOB H
KOo(hepMEeHTOB, X POJIb B KaTajuse.



2. [TonsiTHe 00 aKTUBHBIX LEHTPaX (PePMEHTOB. AJUIOCTEPUUECKHNA LEHTP. AJutocTepuieckue hepMeHTHI.

3. WMBodepmentsl. MynbTUMONEKYISpPHBIE (EPMEHTHBIE CHUCTEMBI. EauHUIIBI (hepmeHTaTUBHOMN
AKTUBHOCTH.

4. MexanusM neicTBus PEepMEHTOB.
5. Knaccudukanms pepmenton. [Ipumepsi.

6. Kunernka ¢epmentraruBHbix peakumii. CpoacTBo mexay — cyocrtpatom u (epmentom. [lonstre o
KOHCTaHTe Muxasnuca.

7. Perynsiust akTUBHOCTH ()ePMEHTOB. AKTHBAaTOPbl M MHTHOUTOPHI  (pepMeHTOB. THITBI HHTHOMPOBAHUS
(dhepmMeHTOB: oOpaTMOe U HEOOPaTUMOE; KOHKYPEHTHOE W HEKOHKYPEHTHOE.

8. Bimussaue pH m temmeparypbl Ha CKOpOCTh (pepMEHTATUBHBIX  peakuuid. CrenuduuHOCTh JEHCTBUS
(hepmMeHTOB.

9. 3nauenue hepMEeHTOB B peryisiiuu oOMeHa BeulecTB. [I[pumenenne (epMeHTOB B MEIULIMHE.

10. ABUTaMUHO3HbBIE, TUIOBUTAMHHO3HBIE W TUIEPBUTAMUHO3HBIE COCTOSIHUS OpPTraHHM3Ma YeJOBEKa.
[Iprunssl BO3HUKHOBEHUS. [Iprmepsl.

11. CoBpemenHasi kiaccu(uKanus BATAMUHOB. bronornueckas posib BATAMUHOB.
12. Buramun Bl xumMuueckas CTpyKTypa, HEJOCTAaTOYHOCTh, (PYHKITHH.

13. Buramun B2, xumuueckas CTpyKTypa, HEAOCTATOUYHOCTh, (PYHKIIHH.

14. Buramun B6, xumudeckas CTpyKTypa, HEAOCTAaTOYHOCTb, (DYHKITHH.

15. Buramun B12, xumudeckas CTpyKTypa, HEIOCTaTOYHOCTb, (YHKLIUU

16. Buramun E. Xumuueckas npupojia, HEA0CTaTOYHOCTh, OMOJIOTHUYECKAs POITb.
17. Butamun C, ero CTPyKTypa, HEAOCTATOUHOCTD, POJIb.

18. Buramun PP (HMKOTHHOBAs KHCIIOTa). XUMHYECKask CTPYKTypa M CBOMCTBA, PYHKITHH.
19. Buramun B3 (maHTOTE€HOBas KMCIIOTA), CTPYKTYpa, pOJb B OPraHU3ME.

20. buoxumus BuTaMuHa A.

21. Butamun H (OuotuH), cTpoeHMe, CBOMCTBA, (DYHKITUH.

22. Buramunsl rpymmsl D, ctpoenue, cBOMCTBa, QYHKITUH.

23. Buramun K. Xumunueckas npuposaa, HeJOCTaTOUHOCTb, (PYHKIIUH.

24. AHTHUBUTAMHHEI, MEXaHH3M HX JCUCTBHS, HCIOIL30BaHNE B MEIHIIHHE.

JlaGopaTopHbie padoThbI.
JlaGopaTtopHoe 3ansiTHE.
JlaGopaTopHasi padora «@epMeHTBI».
Omnpit 1. OTKpBITHE TEPOKCUAA3EI B KapTodere.

Oo6napyxeHue GpepMeHTa MEPOKCHIa3bl B TKAHHU KapTOoQess 0 pa3IoKEeHHUIO TIEPOKCH 1A BOIOPOIa 1
OKHCJICHHIO TTUPOTAJIIONA.

OngiT 2. 'mapoiauns kpaxMaja o-aMUIa30d CIIOHBL.

HccnenoBanus BiusHus pH, TeMnepaTypbl, akTHBATOPOB, MHTUOUTOPOB HA AKTUBHOCTH aMUJIA3bI CIIIOHBI.
Odopmiienne mabopaTopHOil pabOTHI.

3amura 1a0opaTopHON PabOTHI.

KoHTponbHbIE BOTTPOCHI

1. KakoBo ctpoenue pepmentoB? UTo npencrasiser coO0i aKTUBHBIN LIEHTP GepmenTa’?

2. SIBNAIOTCS M CHHOHUMAaMU TEPMHUHBI «KOEPMEHT» U «IIPOCTETUYECKAs! TPyIIa»?

3. KakoBbl 0COOEHHOCTH ACUCTBUS (PEPMEHTOB IO CPABHEHUIO C ICHCTBUEM HEOPTraHUYECKUX
KaTajin3aropoB?

4. Kakoe BIusiHUE OKa3bIBaeT W3MeHeHue pH cpenbl Ha akTUBHOCTH JEPMEHTOB U TToYemMy?

5. O0bsAcHUTE MEXaHU3M MHAKTUBALMK (DEPMEHTOB IIPU BHICOKUX TEMIIEpaTypax.

6. B ueMm nposBnsiercsa cnenupuIHOCTh epMEHTOB caxapa3bl U amuia3bl? Kak ee MOXHO 10Ka3aTh?

7. Kakoli MpUHITKTI JISKUT B OCHOBE KA4E€CTBEHHOTO OmpeiecHust (hepMEeHTOB?

8. Kak skcnepuMeHTanbHO J0Ka3aTh, YTO BEUIECTBO SIBIISCTCS] aKTUBATOPOM MIIM MHTUOUTOpPOM (pepmeHTa’?



9. JlaiiTe onpenenenne 0OpaTUMOMY U HEOOPAaTUMOMY MHIMOMPOBaHHIO (DEPMEHTOB; CHIEU(DUIESCKOMY H
Hecnenn(uIecKoMy HHIMOMPOBaHHUIO.

10. B yem cocTOUT OTIMYHE KOHKYPEHTHOTO U HEKOHKYPEHTHOTO HHTMOUPOBaHUS?
11. B yem omimure HEKOHKYPEHTHOTO W OECKOHKYPEHTHOTO MHTHOUpOBaHUs?

12. TlpuBeauTe MpUMEpPHI HCIIOJIB30BAHUS MHTHOMPOBaHUs (DEPMEHTOB B MEIUIIMHE.
JlaGopaTopHoe 3aHsiTHE.

JlabopaTopHas padora «KauecTBeHHOe onpeieieHe BATAMHHOBY.
Coneprxanue 1a60paTopHOM pabOTHI

OmnpiT 1. Peakius okuciaeHus Buramuna Bl (TMamMuHa) B THOXPOM.

OmnpiT 2. Peaknusg Butamuna B6 (mupumokcuna) ¢ xyuopuaom sxxenesa (111).

Ot 3. KauectBeHHas peakiuys Ha Butamud C (aCKOpOUHOBYIO KUCIIOTY ).

Odopmiienne mabopaTopHOIl pabOTHI.

3amura 1a0opaTopHON PabOTHI.

KoHTponbHbIE BOTTPOCHI

1. Kakue BemecTBa oTHOCSTCS K BuTaMuHaM? KakoBa ux o0mas pyHKIMs B opranuzMe?
2. JlailiTe onpeneneHne aBUTaMUHO3aM, THIIOBUTAMUHO3aM U THUIIEPBUTAMUHO3aM.

3. [lepeuncnure NpUYNHBI THIOBUTAMUHO30B.

4. HazoBute aktuBHbIe (popmbl BuTamuHoB B1, B2, B3, BS.

5. Oxapakrepusyiite OMoOXUMHUYECKUE PYHKIIMH BUTAMHUHOB, ONPEACICHHE KOTOPHIX TPOBOAMIOCH B
naboparopHoii padore.

6. Kakue 3a0oneBanus pa3BUBalOTCs Npu HegocTaTke BuTamMuHoB D, PP, H?
7. Yro Takoe antuBuTaMuHbl? Kak nx kimaccuduiupyror? [IpuBenure mpumepsl.
JlaGoparopHoe 3aHsTHE.

1. Pemenue cutyallMOHHBIX 3a1a4 110 TeMe «DepMeHThl. CTpOeHHUE, CBOMCTBA, PETYJIALMS aKTUBHOCTH.
buoxumMus BUTaMUHOBY.

2. [lucemenHas KOHTpOJbHas padboTa mo Teme «DepmenThl. CTpoeHue, CBONCTBA, PETYISAINS aKTUBHOCTH.
buoxumMus BUTaMUHOBY.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
1. CocTaBbTe U BIyYUTE KOHCIIEKTHI JTIEKIIH.
2. IloarotoBeTeCh K JIaOOPATOPHBIM paboTaM «AHAJIN3 CMECH aMHUHOKHUCIIOTY», « DepMEHTHI.
3. Pemmre ynpaxHeHus:
1. CpaBHHTE KOHKYPEHTHOE M HEKOHKYPEHTHOE BUIbl HHTUOUPOBAHUSA:
A — KOHKYpEHTHOE

UHTUOUpOBaHHE 1. Uaruburop npucoeanHsAeTCsl B AKTUBHOM IIEHTPE.
2. IHruéurop He UMeeT CTPYKTYPHOTO CXO/ICTBA C
cyocTparom.
3. UHruburop cBA3BIBACTCS BHE aKTUBHOTO IIEHTPA
dhepmenTa.

b — HexkoHKypeHTHOE

WHTHOUPOBaHUE 4. THrubuTOp CBSI3BIBACTCS B aJUIOCTEPHUECKOM IIEHTPE.
5. Km yBenuuuBaeTcs, Vmax He H3MEHSAETCS.
6. Km He usmensiercs,, Vmax yMeHbIIAeTCH.
7. UarubupoBanre CHUMaeTCsl U30bITKOM cyOcTpara.

2. M3yyaim KUHeTUKY ()epMEHTATUBHOI peaKuHuy B IPUCYTCTBMHU WIH B OTCYTCTBME HHTUOMTOPA.
Bblim nosy4yeHs! cieayronue JaHHbIE:



[S]. M CKopocTh peakIIHH, MKMOJIE/ MHH
’ 0€3 HHTHOHTOpA C HHTHOHTOPOM
0.3-107 10.4 4.1
0.5-102 14.5 6.4
1.0-107 22.5 11.3
3.0-107 33.8 22.6
9.0-102 40.5 33.8

3. llpenapar, conep:kaumuii 3,0 Mmr aprutasspl, 3a 12 mun npu pH 9,0 karaauzuposau oopasosanue 40
MKMOJIb MOY€BHHbI.

PaccuuraiitTe ynenbHy10 aKTUBHOCTb apruHasbl. Kak ©3MEeHUTCS akTUBHOCTH (DepMEHTa B KaXKIOM U3
CIIEYIOIIUX CITy4yaeB U moyemy?
1) NUukyGannonnyto cpeny nogkuciauthb 10 pH 5,0.
2) B cpeny no6asuts rmukonmamud (NH2-C-NH-CH2-COOH).
NH
3) B mpucyTCTBUM IIMKOIIMAMUHA YBEIIMYUTH B CpPeie KOHIIEHTPAIMIO ApTHHHUHA.

4. CpaBnure iektpodoperpammsbl uzopepmenton JI/II' (A - Hopma, b — nmarosnorus). Yka:xkure, ¢
NopakeHueM KaKoro OpraHa CBsi3aHbl 3T H3MeHEeHMHSl.

5. Onpenennre, Kakoil Kjacc (PepMEHTOB MOKET KATAJIM3HPOBATH CJEAYI0IIHe PeaKIum:
A — OKCHJIOpETyKTa3hl, 1. NH3 + CO2 + 2ATP = Kap6omoundocdar + 2ATP + Pi

b — tpancdepassr; 2. ajaHMH + o-KeToIIyTapar = nupyBaT + IiyTamar

B — rugponassi; 3. cykuuHar + ®AJ = pymapar + GAJIH2

I' — nmuassr; 4. rmoko30-6-pocdar = mroko30-1-pocdar

J1 — uzomepassbl; 5. caxaposa + H20 = mmroko3a +  ¢dpykTo3a

E — nurasel. 6. dpykro3o-1,6-mudocdar = rmunepanpaerun-3-pocdar +
nnokcuaretondocdar

6. Paccuuraiite, Kakoe KOJIHMYECTBO CBHHOI MeYeHU HEOOX0AUMO YIIOTPEeOUTH B MUY, YTOObI
YAOBJIETBOPUTH CYTOYHYIO MOTPeOHOCTH MY kunHbI 30 JieT B BUTaMuHe BS, eciiu u3BecTHO, 4TO OHA
conepxkuT B cpeaneM 5,8 mr/100 r 1aHHOTO BUTAMUHA.

7. Y 00oabHOro GoTOAEPMATHUT, HAPYLIIEHUE NMUIIIeBAPEHNs], AHapesi, HeBPUTHI, aTpoPus U
00J1e3HEHHOCTD A3bIKA. C HEJOCTATKOM KAKOI0 BUTAMHHA 3TO cBA3aHO? Kakue akTuBHBbIE (pOpMBbI
3TOr0 BUTAMUHA BbI 3HaeTe? B KaKHX peakuAX Yy4acTBYIOT aKTHBHbIE (JOPMBbI 3TOr0 BATAMHHA?
8. ¥ manuenra ¢ arpoduyecKMM racTpuTOM NPH AHAJIU3E KPOBU BHISIBJIEHA Merajio0/1acTu4ecKas
aHeMHusl, JeHKONeHUs: U TpoMOouuToneHus. 7Kano0bl Ha HaApylIeHNe YYBCTBUTEJIbHOCTH CTOII,
¢JIa00CTh B HOraxX. YCTAHOBUTE NIPUYMHY.
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9. Ilon0GepuTe K Ka:KIAOMY 3 TEPEYHCICHHBIX KJIacCOB ()epMEHTOB BUTAMHHBI, IPOU3BOHBIE
KOTOPBIX MOT'YT ObITh KO(aKTOPaMHu JaHHOIO KJacca ¢gepMeHTOB. IIpuBennTe akTHBHBIE (POPMBI
3THX BHUTAMHUHOB.

A — oxcunopenykraszsl; 1. Bl, B6

b — Tpancdepassr; 2.B2,B3
B — u3omepassl; 3. BS5, B6
I' — mnassr; 4.B12
J1 — nurassl. 5.H, K

Tema 2. buosiornyeckue mem0Opanbl. MexaHu3mbl nepeaayu ropmonaabHoro curuasna (OIIK-5)
Jlekumus.

Jlexmmst 1. OcHOBHBIE MEMOpaHbI KJIETKH B X (GyHKIUU. Porib MemOpaH B 0OMEHE BEIIECTB U DHEPTHUH.
O61ue cBoiicTBa MeMOpaH: KHUJIKOCTHOCTD, IIOTIEpEUHasi aCUMMETpHs, U30UpaTesibHas IPOHUIIAEMOCTb.
Jlununaselil coctaB MeMOpaH - GocPOTUNHIbI, ITTUKOIUIUBL, X0IecTeprH. Pob TUMKI0B B
(dhopMHpOBaHUU JTUTTUAHOTO OWCios. BimsiHrE XomecTepruHa Ha BOBMOXKHOCTD JlaTepalibHON quddy3un
TUTIAI0B U OenkoB. Yuactue pocdonumnas B ooMene pochonunumon. benkn memOpaH - HHTETpaJbHBIC,
MOBEPXHOCTHBIE, «3aIKOPEHHBIE». 3HaU€HUE TOCTTPAHCIIALMOHHBIX MOAU(UKAIHI B 00pa30oBaHUU
(yHKIIMOHATLHO-aKTUBHBIX MEMOpaHHBIX OeTKOB. MeXaHH3MbI IEPEHOCA BEIIECTB Yepe3 MEMOPAHBI:
npocTast auddy3us, nepBudHO-akTUBHBIN TpaHcnopT (Na+-K+-ATdaza, Ca2+-AT®daza), macCUBHBIN
CUMIIOPT U aHTUIOPT, BTOPUYHO-aKTUBHBINA TPAHCIIOPT, peryiupyemblie kaHanbl (Ca2+-kaHai
SHJOTIA3MAaTUYECKOTO peTuKyinyMa). Jlekmus 2. [Tonsarue o ropmonax. Kimaccudukanms ropMOHOB 110
XUMHUYECKOU cTpyKType. TpancMeMmOpaHHas repeaada curaana. TpancMeMmOpaHHas repeiada CUrHaia.
VYyactrue MmeMOpaH B akTUBAI[MM BHYTPUKJIETOUHBIX PETYISITOPHBIX CUCTEM - aJICHUIATIIUKIA3HON U
MHO3UTON(QOCHATHON U Nepeiaue CUTHaja JUMUA0OPACTBOPUMBIX CTEPOUTHBIX TOPMOHOB, THPOKCHHA.
Karanutuueckne MeMOpaHHbIe PELIENTOPHI, IPUMED - peLenTop HHCyauHa. OCHOBHBIE MEXaHU3MbI
PEryIsIuU MeTa00IM3Ma: U3MEHEHNE aKTUBHOCTH (PePMEHTOB (aKTHBUPOBAHWE U MHTHOUPOBAHHE),
M3MEHEHUs KoJnuecTBa (DepMEHTOB B KJIETKe (MHAYKIMS U Penpeccus CUHTe3a, H3MEHEHHE CKOPOCTH
paspyiieHusi GepMEHTOB), U3MEHEHHS TIPOHUIIAEMOCTH KJIETOUHBIX MEMOpaH.

IIpakTH4eckoe 3aHATHE.
Cemunap no teme «buonornueckue memOpanbl. MexaHU3MbI ITepeadd FTOPMOHATIBHOTO CUTHATIAY.
Bomnpocsl k cemunapy:

1. buonornyeckre MeMOpaHBI - CIOXKHBIE HAIAMOJEKYISApHbIE 00pa3oBaHMs. XWMHUYECKUH COCTaB,
CTpOEHHE, CBOMCTBA U (DyHKIUH.
2. TpaHcmopT BemIecTB 4yepe3 KICTOYHYI0 MeMOpaHy: naccuBHas auddys3us, odneruennas nuddysus,

AKTUBHBINA TPAHCIIOPT.

3. MexaHu3Mbl MEXKIETOUHOM CUTHATU3ALUU C TIOMOIIBIO XUMHUYECKHX MOCPEIHUKOB U PETYISTOPOB.
BHyTpuKIeTOUHbIE U BHEKJIETOYHBIE PELENTOPhl CUTHAJIBHBIX MOJIEKYN. [IOHsATHE O MEepBbIX M BTOPHIX
MOCPETHUKAX B MEXKKJIETOUHOM CUTHAIU3AIINH.

4.  TpancmemOpaHHas mepejaya CUTHAJIOB Ha MPUMEPE aJCHUIATIIUKIA3HONH MECCEHPKEPHOM CUCTEMBI.
5.  TpanmcmemOpanHas mepeada CUTHAJIOB Ha MpUMepe HHO3UTON(ochaTHON MECCEHIKEPHON CUCTEMBI.
6. Ilepemaya ropMOHAJIBHBIX CUTHAJIOB Ha MIPUMEPE CTEPOUTHBIX TOPMOHOB.
Pemenne cuTyalimoHHbIX 3a/1a4:
- 10 BOTIPOCAaM CTpOeHHs U PYHKUIUI MeMOpaH;
- 10 MEXaHU3MaM IMepeaayd TOPMOHAIBHOIO CUTHAJa B KJIETKY.
JlaboparopHbie padoThbI.
JlaGopaTopHasi padora «KadyecTBeHHOe onpeaejieHue TOPMOHOB.
Conepxanue 1a00paTopHOi paboThI



Omnsit 1. KauecTBeHHas peaklus Ha aJjpeHalIuH ¢ xjopuaom xenesa (I1I).

OmnpIT 2. KauecTBEeHHBIE peaKI[uy Ha UHCYJIHH.

Omnsit 2.1. BuypetoBas peaxiusi.

Omnprit 2.2. Peakuns dosns.

Odopmnenne 1abopaTopHOi pabOTHI.

3ammTa 1a00paTOpHOI pabOTHI.

KoHTposnpHBIE BONPOCHI

1. JlaiiTe onpeneneHre ropMoHaMm.

2. Kak knaccu(uupyroT TOpMOHBI 110 XUMHU4ecKoit npupoze? [IpuBeaure npumMepbl TOPMOHOB KaXkJ0TO
KJjiacca.

3. K kakum Ki1accaMm OTHOCSTCSI TOPMOHBI, HACHTU(ULIPpYeMBbIe B TabopaTopHoii pabote?

4. Kparko oxapakTepu3yiTe MOJIEKYISIpHbIE MEXAHU3MBI [IEPEAaYd TOPMOHAIBHOTO CUTHANA JJIs
JUNOQUWIBHBIX TOPMOHOB.

5. Kparko oxapakrepusyiTe MOJEKYJIAPHbIE MEXaHU3MBI IIEPEAaYd TOPMOHAIBHOTO CUTHANA JJIs
IUIPOGUIBHBIX TOPMOHOB.

6. [Tepeunciure ocHOBHBIE 3P HEKTH HHCYIHHA.
7. IlpuBenuTe npuMepsl 3a00J1€BaHUM, CBI3aHHBIX ¢ HAPYIICHUEM TOPMOHAJIBHOW PETYIISALIUH.
JlaGopatopHoe 3aHsTHE.

1. IlucbMeHHast KOHTpoOJbHAsA padoTa o Teme «buonorndeckre memOpanbl. MexaHU3MBbI NTepegadn
TOPMOHAJIBHOI'O CUTHAJIA).

2. TectupoBaHue (KOHTPOJIBHBIN CPE3).
3aganus AJ151 CAMOCTOSITEIbHOM PadoThlI.
1. CocraBbTe M BBIyUUTE KOHCIIEKTHI JEKLIUHN IO TEME.
2. [ToaroroBbTech K J1adoparopHoii padoTre «KayecTBeHHbIE peaKIIMA HA TOPMOHBD».
3. Pemnre 3a1a4u:
3anoaHUTE CIEeIYIONTY 0 TaOIuIly (PUBEIUTE TPUMEPHI):

XHME9ecKad IpHpoJa

DHIOKPHHHAA #ele3d BripataTeigaemsrii ropMos
P P rOpMOHA

IlapamMToRMIHAS KeTe2a

IMuToRMIHAY HeTeza

Ilog#envaounad sxenesa

Hagmogeamuxm: KOpPKOBEIHA CII0H
MOZTOEOH CII0H

TTomoEsie Eemessl: FHEHCKHE
MVIECKHE

2. Kakue BuabI TPaHCHIOPTA (CHMIIOPT, AHTHUIIOPT, YHUIIOPT) NMpPeACTaBJCHbI HA PUCYHKe?
@OyHKIMOHUPOBAHHUE KaKUX IEPEHOCYMKOB BIUSAET HA MEMOpPaHHBIN OTeHIHan?
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BHYTPeHHAs Membpana BHYTPEHHAA menbpana
LMTIZONL METOXOHADPHANBHBH  UMTOSO0NbL MUTOXCHARHMANbHBIA
KAETHH MATPMHRE KAETHH , METPMEC

4 H O
1 OH =~ oW
_ oy -
HPO; - HPOS
&, ATH ATP
2 Mang® - Manare
; ) ADPY AP
HPOE — HPOF w
E;‘- HI H‘l
3 HY - H*
B HPC2 HFO
Meapryiar™ = Mwgryar™ ! 04

3. CpaBHuTe mnpouecchbl, NMPOUCXOASIME NPU MeMOPAHHOM W BHYTPHKJIETOYHOM MeXaHU3MAaxX
JeificTBUS TOPMOHOB:

A - MeMOpaHHBI MEXaHU3M; 1. Perenrropamu TOpPMOHOB SIBIISIFOTCS CHICITU(UUECKUE OCTTKH.
A - MeMOpaHHBII MEXaHU3M; 2. T'opMOHBI peanu3yroT CBOE IEHCTBUE YEPE3 OCPETHUKOB.
b - BHYTpUKIIETOUHBIN MEXaHU3M; 3. Peuentopsl rOpMOHOB JIOKQJIM30BaHbI B IIUTOIIA3ME.

B - 06a mexanusma. 4. PeueniTopbl MEHAIOT KOH(OpMAIHIO TIpu 00pa30BaHUH

TOPMOH-PELENTOPHOTO KOMILIEKCA.
Penienitopsl MeHSIOT KOH(OpMaIuio Nnpu 0O0pa30BaHUU
TOPMOH-PELENTOPHOT KOMILJICKCA.
5. T'opMOHBI IepealoT CUrHal Ha IPOTEUHKUHA3BI, KOTOPBIE
PEryiIMpyIoT aKTUBHOCTb
(dbepMEeHTOB  MyTeM  XHUMHYECKOH  MomauduKanuu
dochopunpoBanuemMm
6. [opMOHBI IEpeHOCAT UHPOPMALIUIO O PETYISILUH B SIPO U
aKTHBHUPYIOT CUHTE3 (DEPMEHTOB.
4. YcTaHOBHUTE COOTBETCTBHE:

A. IlenTugHbie TOPMOHBI 1. MoryT U3MEHSITh KOJTMYECTBO OEIKOB B ()EPMEHTOB.

b. CrepongHbie TOpPMOHBI 2. PerynupytoT MeTab0IMYeCKUE MPOLECCHl B KIETKAX-MUIICHSX.
B. O6a 3. IlocTynaroT B KJIETKU-MUILIEHU U3 KPOBH.

I'. Hu onun 4. Vcrionb3yloTcsl B KAUECTBE SHEPIETUUECKOTO WM CTPOUTEIIBHOTO
Marepuana.

3. 3anoaHHTE TA0OIHIY «AJTSHHIATIHEIASHAAL CHCTEMAY.
HnTerpaTeHpll 0SIOK KISTOUHOH MEMOPAHBL KOMILIEMEHTAPHO
B3aHMOICHCTBYIOIIHH ¢ TOPMOHOM
beok, akTHBHPYIONIHH aJcHHIATIHEKIA3Y
BropuuHBI MecceHIKEP TOPMOHATIPHOTO CHTHAIA
@epMeHT  CHCTEMBL  AKTHBHPOBAHHBIH B pesyisraTte
B3aHMOIeHCTBHA ¢ BTOPHYHBIM MECCEHIKEPOM
MexanH3M AKTHBALHH tepMeHTa c yUIacTHEM
aJCHHIATIHKIASHOH CHCTEMEI
DepMeHT. CHIDKAIONHH coJepiKaHHE BIOPHYHOIO MECCEHIKEPA
B KJICTKE
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6. 3anmomanTe Tadmuuy «I1Ho3uToadocharHas MECCEHIDKEPHAA CHCTEMAY.
HMaTerpanpHen 0eI0K KISTOUHOH MEMOPAHBL KOMITIEMEHTAPHO
B3aHMOJIEHCTBYIONMH ¢ TOPMOHOM
benok. aktuBHpyOmMHEA Qochomumazy C
Bropuunple MecCeHIKEPEI TOPMOHAIPHOIO CHTHATA
@DepMeHT  CHCTEMBL  AKTHBHPOBAHHBIH B pes3yIbIaTe
B3aHMOJCHCTBHA C BIOPHIHBIM MECCEHIIKEPOM
berox., mpHcoequHAROIIMI HOHBI KAJBLHA H YUYACTBYIONHH B
AKTHBAIIHH (hepMeHTA
MexaHH3MEI AKTHE alTHH thepMeHTOB c VHIacTHEM
nHo3HTOoIdochaTHOH CHCTEMEI
Ilytn cHMEHHA colep:KaHHA BIOPHYHBIX MECCEHIKEDOB B
KIETKE

Tema 3. buosiornueckoe okuciaeHue. Oommii myrs karadonusma (OIIK-5)

Jlekumus.
Jlexmmst 1. KaraGonm3M OCHOBHBIX MHUIIEBBIX BEIIECTB - YIIEBOJOB, JKUPOB, OCITKOB (AMHUHOKHUCIIOT);
MOHATHE O crieMpUIECKUX MyTAX Karabonu3ma (10 oOpa3oBaHUs MUPyBaTa U3 YIIIEBOAOB M OOJIBIIMHCTBA
aMUHOKHCIIOT U 10 oOpa3oBaHus aueTui-KoA 13 JKUPHBIX KUCIOT U HEKOTOPBIX aMHUHOKHCIIOT) M 0011IeM
MyTH KaTaboau3Ma (okuciaeHue nupysata u aneTmi-KoA). Konnentpanys MeTabonuToB - peIeibl
M3MEHEHUH B HOpME U IpH naToiorui. OCHOBHbIE KOHEUHbIE MPOTYKThl METa00IM3Ma Yy YeJIOBeKa:
YIJIEKHUCIIBIN ra3, ModeBuHa. [Ipyrue npoaykTsl BoiaeneHus. CBa3b MEXKIy aHAOO0IM3MOM U KaTaOOIU3MOM.
DOHJEproHnYecKre 1 3K3eproHNYeCKre Peakiy B )KUBOH KieTke. Makpospruyeckue CoeTuHEHMs.
Cy6ctparHoe dochopmmmpoBanue, oKucIuTeNbHOe PochopunupoBanue. JleruaprupoBanre cyoCcTpaToB U
OKHCJICHUE BOIOpoaa (00pa3oBaHKe BOJbI) KaK UCTOYHUK dHeprun 11 cuaTe3a AT®. HA J[-3aBucumbIe u
¢dbnaBuHoBBIeneTHAPOTeHa3bl, HAJIH-neruaporenasa, youxuHo-AeruporeHasa (IIUTOXPOM C PEIyKTasa).
[utoxpom ¢ okcuaaza. OkucnurenbHoe hocdopunupoBanne, kodhdumnuert P/O. CTpoeHre MUTOXOHAPUIA
Y CTPYKTYypHasi OpraHU3aIMsl IbIXaTeIbHOM Henu. TpaHcMeMOpaHHBIN AEKTPOXUMHUYECCKUN MTOTEHITHAT KaK
MpOMEXKYyTOUHasi opMa SHEPTruu Npu okucauTeabHoMpochopunupoBanuu. Perymsmus uenu nepenoca
AJIEKTPOHOB (ABIXaTeNbHBIN KOHTPOJb). Jlekius 2. Pa3oOmieHrne TKaHeBOTO JbIXaHUS U OKUCIUTEIHLHOTO
dbochopunmposanus. TepmoperynaropHas (GyHKIUS TKaHEBOTO AbIxaHus. Llenb nepeHoca 31eKTpoOHOB Kak
Y4acTh CUCTEMBI JbIXaHUsI, HAUMHAIOLIEICS ¢ BIBIXaHHsI BO3yXa U CBSI3bIBAHUS KHCIOPOJa T€eMOTIIOOUHOM.
Hapymienust snepreTrueckoro oOMeHa: rurnosHepreTHYeckiue COCTOSHUS KaK pe3yabTaT TUIIOKCHH, THUIIO-
WM aBUTAMUHO30B U JIp. IpUurH. TepMorenHas (QyHKIMS S3HEPTeTUYECKOro oOMeHa B Oypoii :KHpPOBOi
TKaHU. Bo3pacTHas xapakTepuCcTHKa SHEPreTHUECKOTO 00ecTieyeH sl OpraHu3Ma MUTaTeIbHbIMU
BeniecTBamMu. OOpa3oBaHUe TOKCUYECKUX (OPM KUCIOPOAA, MEXAHU3M UX MOBPEKIAIOIIETO NEHCTBUS HA
kieTku. Obpa3zoBaHHe CyNePOKCHIHOTO AaHUOHA, IEPOKCUTHOTO aHUOHA, CHHIJIETHOTO KHCIOPO/a.
CHHITICHTHBIN KUCIOPOJ MPU CTapeHHUH, BOCMIAJICHUH, KaHIIEpOTeHe3e, aTepoCKiIepo3e, HH(papKTe,
karapakre. [loBpexxaeHre MeMOpaH B pe3yibTaTe MepeKuCHOr0 OKMCICHUS JTUMHUI0B. 3aliuTa OT
TOKCHUYECKOTO JIEHCTBUS KUCIOpoAa: HepepMeHTaTuBHbIE - BUTaMUHBIE, C, TIITyTaTHOH U JIp.;
(dbepMeHTaTUBHBIC - CYNIEPOKCUAINCMYTa3a, Karainasa, NyTaTuoHnepokcuaasa. Jlekuus 3. OkucauTenbHoe
NeKapOOKCHIIMPOBaHNE TUPOBUHOTPAIHOM KUCIIOTHI: IOCIEA0BATEIbHOCTh PEAKIIHii, CTpOEeHHE
MUPYBaTIErHIPOreHa3HOTo KoMILIeKkca. [{MKII TMMOHHOM KHCIIOTHI: OCIEA0BaTeIbHOCTh PEaKIMi U
xapakTepucTuka hepmMeHToB. CBsA3b MEKIY OOLIUM MyTeM KaTaOosin3Ma U 1eTblo IepeHoca 3JIeKTPOHOB U
MIPOTOHOB. MeXaHU3MBbl PETYISIIIMKA HUTPATHOTO LKKIIA. AHa0onuyeckue GyHKIMU HUKIIA JIUMOHHON
KHUCITIOThI. Peakinu, nononHsomuyue UTPpaTHbIA UK.

IIpakTnyeckoe 3ansATHE.
IIpakTH4eckoe 3ansaTHE 1.
CemuHap no teme «bHOIOrM4ecKoe OKUCICHHUEY.
Bomnpocsl k cemunapy:
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1. CyurHocTts noHATHH: MeTaboau3M, anabonu3M, katabonusm. Tpu ¢assl katabonuzma
(mepeBapuBanue, crnenuduueckre W OO0mMe NyTH Karabonmu3Ma), WX Ha3HAYCHHE, JHEpPreTudecKas
1eHHOCTh. [ToHsTHE 0 KITFOUeBhIX MeTabONMHUTax oprann3Ma denoseka (anetwi-KoA, [TBK).

2. CymiHocTh mpoliecca OMOIOTUYECKOTO OKHUCIeHUs. JIokanu3anus nporecca B KJIETKE.
Poinb kucnopona Bo3ayxa B AETHIPUPOBAHUH (OKHCICHUH) CyOCTPaTOB.
3. Maxkpospruueckue COeqUHEeHHsI, UX Kilaccudukamus, XUMUYECKOe CTPOECHHE,

oOpaszoBanne M (pyHKIHMH. YHUBEpCajdbHas YHEpreTHYecKas «Baioray opranuszma - ATD, ee ctpoenue,
(byHKIUH, OMOJTOTHYECKAs POJIb.

4. OxucnurensHoe U cyocrparHoe pochopunupoBanue. CoBpeMeHHbIE PEACTABICHUS O
MEXaHU3ME OKUCITUTEIHHOTO (OChHOPUTUPOBAHUS.

5. CoBpeMeHHbIE MPECTABICHUS O MEXaHU3ME TKaHEBOTo JbixaHus. CTpoeHue
ANIEKTPOHOTPAHCHIOPTHOM LEeNH: 4 3BeHa AIIEKTPOHOTPAHCIIOPTHON IETH, UX XapaKTEPUCTHKH.

6. Ouaru BbICBOOOXKICHHUSI SHEPTrUM B OMOJOTMUECKOM OKUCIEHUH. [IpuunHbl
KacKaJ000pa3HOTO BBIIEICHUSI PHEPTUU B IJIEKTPOHOTPAHCIOPTHON wnemu. Perymsamust OMOIOrHMYECKOro
OKHCJICHUSI.

7. MukpocomaabHOE OKHCIICHUE.

8. depMeHTHI KaTanas3a, epoKcuaa3a, CylepoKCUAIUCMyTa3a. 3HaueHUe B OpraHu3Me.
ToKCHYHOCTH KHCIOPO/IA, €T0 aKTUBHBIE (DOPMBI, MEXaHU3MBI 3aLUTHI.

9. [Taromorust 6MOIOTUYECKOTO OKUCIICHUS M OMO’HEPreTHUECKUX MpoleccoB. BiusHue

Pa300IIAONINX areHTOB, UHTMOUTOPOB U AaKTUBATOPOB.
IIpakTH4eckoe 3ansATHE 2.

Cemunap mo teme «OO0muii myTh KaTaboInu3Ma.
Bomnpocsl k cemunapy:

1. OO0mrast cxema OKHUCIUTENBHOIO J1eKapOOKCHIMPOBAHUS MTUPOBUHOTIPAJHON KUCIOTHI
(ITBK), mokanu3zanust mporecca. CTpoeHne MUpyBaTAETHIPOTEHA3HOTO KOMILIECKCA.

2. Perymnsiiust mpoiiecca okucauTeNnbHOTO AekapookcumupoBanus [1BK.

3. Crpoenue cyOCTpaToB, MOCIEA0BATEIBHOCT PEAKIii, (hepMEHTHI U 3HAYCHUE peaKLuit
of1ero myTH Kataboiau3Ma - UKIIa TPUKapOOHOBBIX KUCIOT (1ukia Kpebca).

4. Ponb peaknuii nerunpuposanus B nuukie Kpedea. Bzanmocssss LITK, 6nonornyeckoro
OKHCJICHHS U SHEPTOBBICBOOOKIAIOIINX MTPOIIECCOB.

5. OHepreTudeckas IICHHOCTb PEAKLUI LIUKIIA.

JlaGopaTopHbie padoThbI.
JlabopaTopHas padora «OKcHaopeIyKTa3b»

OmnbiT 1. OTKpbITHE NEpOKcHAa3bl B XpeHe. OTKPBITHE TMEPOKCHIIa3bl B AKCTPAKTE KOPHS XpeHa o
OKHCJIEHHUIO Oe3uIHa B MPUCYTCTBUU NEPOKCUAA BOAOPO/A.

OmnbiT 2. Onpeaenenue akTUBHOCTH Kataiasel o A.H. baxy u A.W. Onapuny.

Omnpenenenre akTUBHOCTH (pepMeHTa TUTPUMETPUUECKUM METOJIOM (TIepMaHTaHATOMETPHS).

Odopmiienne mabopaTopHOil pabOTHI.

3amura 1abopaTopHON pabOTHI.

KoHTponbHbIE BOTPOCHI

1. Kakue peakuuy Katanu3upyroT GepMEeHTHI KJlacca OKCHIOPEIyKTa3?

2. Kakune xodepMeHTBl BXOIAIT B COCTaB OKcuaopenykraz? Kakue BUTaMHHBI HEOOXOAWUMBI I HX
oOpazoBaHus?

3. B yeM paznuune Mexay IeruIporeHa3aMu U OKCHa3aMu?

4. PaccMoTpuTE pOIIb JETUIPOTEeHA3 B MPOIIeccax OMOIOTHYECKOTO OKHUCICHHUS.

5. HazoBute aBa oCHOBHBIX IyTU pecuHTe3a AT® B opranusme. Kakue KieTo4HbIE OPraHOMAbI AKTUBHO
y4acTBYIOT B cuHTe3e ATD?

6. ['1e Tokann3oBaHa EKTPOHOTPAHCHIOpTHAS Lienb? Kakue coequHeHus SABISIIOTCS JOHOPAMH TPOTOHOB U
AJIEKTPOHOB JIJIS1 JbIXaTEIbHOU Lenu?

7. PaccmorpuTe MexaHu3M (yHKIIMOHUPOBAHUS JBIXATeIbHON 1ienu. UTo SBISICTCS ABMXKYIIEH CHUIION ISt
NepeMeNIeHUs AIEKTPOHOB?
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8. KakoBa ponb katamazpl B Ouoxumuyeckux mnpoueccax? Kakylo XHMHYECKYIO0 peakIHio OHa
KaTalu3upyer?

9. Kakyto (yHKUHMIO BBINIONHSAET aHTHOKCHIAHTHas cuctema B opranu3me? Kakue (epmeHTHI BXOIAT B
COCTaB AaHTUOKCU/IAHTHOM CUCTEMBI?

10. KakoBa (yHKIMsS MHUKpOCOManbHOTO OKucieHHs? Ha3oBuTe OCHOBHOW (pepMEHT MHUKPOCOMAaIbHOTO
OKHCJICHUS.

JlabopatopHasi pabora «KoimuecTBeHHOE onpeae/ieHne MHPOBUHOIPAAHON KHCI0THI B MOYe»

Peakmus TIBK ¢ 24-guautpodenmiruapasunom. Ompenenenne konneHtpauuu [IBK B moue
(hOTOKOJIOPUMETPUIECKUM METOIOM.

Odopmiienne mabopaTopHOl pabOTHI.

3amura 1a00opaTopHON PabOTHI.

KoHTponbHbIE BOTTPOCHI

1. Maiite onpeneneHue MOHATUAM «METa00IU3M», «KaTaboIN3M», «aHAOOTH3M.

2. Ilepeuncnure opraHOU bl KAaTaO0OIMUECKON U aHAOOTUIECKOM CHCTEM.

3. Kakuie oCHOBHBIE ATalbl BKIIOYaeT KaTabonmu3m?

4. Jlo xakuX COeTMHEHUH pacIaiatoTcsi OCIKH, )KUPBI U YIIICBOJBI HA TIEPBOM 3Tare Karadbonm3ma?

5. Jlo KakuxX COeAMHEHUN pacHaJaroTCs aMHUHOKHCIIOTHI, KHPHBIE KUCIOTHI M MOHOCAXapuIbl HA BTOPOM
3rane karadoauszma?

6. Kakue coeHEeHNsT Ha3bIBAIOTCS KIIOUEBBIMU MeTaO0OMUTaMu U nodemy? KakoBbl myTH UX MpeBpalieHUs
B OpraHusme?

7. Kakue BUTaMUHBI YYaCTBYIOT B OKHCIUTEIBHOM JEKapOOKCHINPOBAHUH MTUPOBUHOTPAHON KUCIOTHI?
8. [Touemy nipu nedurute BuTamMuHa B1 pasBuBaercs makrar-anuao3?

9. KakoBa pomb 1 3HEpreTHueckas IieHHOCTh ukia Kpedea?

JlabGopaTopHoe 3aHsiTHE

1. Pemienne cuTyallmOHHBIX 3a/1a4:

- 10 CTPOEHUIO (PYHKIIMOHUPOBAHUIO AbIXaTEIbHOM LIETH;

- 10 Pa300IIEeHHIO IbIXaHuA U GochopuIpoBaHus;

- 10 MEXaHU3MaM OKHUCIUTEIBHOIO JIeKapOOKCHIMPOBAaHUS MMPOBUHOIPAIHON KHCIOTHI U nukia Kpebca;
- Ha pacyeT SHEPreTUUECKOro BbIX0/1a IpoIecca.

2. IlucemeHHast KOHTpOJbHas pabora 1o TeMe «buonmornmueckue memOpaHbl. MexXxaHM3MBI TIEpenaqn
TOPMOHAJIBHOTO CUTHAJay.

3. TectupoBaHue (KOHTPOJIBHBIN Cpe3).
3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
1. CocTaBbTe M BBIYYUTE KOHCIIEKTHI JICKIIUM.

2. TloarotoBbrech K JabopatopHbIM paboram «Oxcunopenykrassl», «KomudecTBeHHOE oOmpeencHue
IIUPOBUHOTPAJAHON KUCJIOTHI B MOUE.

3. Pemmnre 3agaun:
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1. SamonEnTe TAOMENY «dPepMEHTHEE KOMILISKCE IIENH OEPETatH 3IEKTPOHOE.

Hazeamwe dhepyearrorg | JoHop 3MeKTpoHOE AxarenTop HarnodaTOp
KOMIITIEKCA IMEKTPOHOE

I

II

111

v

2. SanoaHATe TA0mHLY «[JHp

$repuerT

MOHOMEDOE

HEIH KOMILIEEC MISKOIHTAFITHLY.

Kodepuent

Butammn
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LIEMTH MepeIadh 3IeKTPOHOE.

AXTHEHAT 9acTe KodepuerTa

TeprerT Kodepuent OxncaeEHAT BoccTanoeneHEEAT
dopua topma
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4. NomomaAT: cieMy OHkIa Kpedca HazEanl AMe MeTaDOMHTOE, bepMeHToR, dopayIanH
EEMEeCcTE, ECTYIIAIIHY E COOTESTCTEVIONMIVED CTATHED H 00pazvVIOIMIHEXC B HeH.
oo

|
[ ]
cn
Col !

[ .
0 e S eon ] 00— c—w.
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o Coo-
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tItH: Coo-
e
coo-

5. Kakoe MakCHMATEHOS KOMHY2CTEO MoTekyI ATE (T 1) MoEeT CHHTSHPOEATECA B
pearEax THEIA Kpedca opH pacdeTe Ha 0OHY MOJISKVIY cvocTpaTa?
A - mpeepamenne AUETEL-KOA B CYRIHERT-KOA,
b - npeepamerse (YEUHEET-K0A B dyManar:
B — npeepamrenne CYKUHEEL-KOA B CYKIHHAT:
I' — npeepamenne $yMapaTa B Majar.
J — oxEcreEne gneta-KoA oo COyp.
IIpEESOHTE pacHEeTEL
6. Iz ciECcKa ESMEcTE BEIDEPHTE BEIISCTER, ABIOIIHECT AKTHEATOPAMH H
HHTHOHTOpAaMH PeryIATopHEX (fepMeHTOE 00IIero IVTH KaTabomHsMa.

1. AT® 6. HATT®

2. HAJTH; 7. All®

3. Hutpart §. CyxumsaL-KoA
4. OrcanQansTar 9. Ilnpyear

5. Anetan-KoA
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PepreHinb Axmusamops Huzudumopul
[ IBpYEATACTHAPOTEHA

o-KeTormyTapatgeragporeHasa

Tema 4. O0meH n pynknuu yriesonos (OIIK-5)

Jlexknus.
Jlextmst 1. OCHOBHBIE YTIJICBOABI )KUBOTHBIX, UX COJIEPKAHUE B TKAHAX, OMOJIOTHYECKAast POJb.
[IpencraBnenue o CTPOCHUN U (PYHKIHMSX YITIEBOIHONW YaCTH IIIMKOJIUIUIOB U IIIMKONPOTEHHOB. CHaloBbIE
KkuciaoTel. OCHOBHBIE yrieBoabl nuiiy. [lepeBapuBanue yrineBoaoB. HenepeHOCMMOCTh TucaxapuoB.
I'mioko3a Kak BaKHEUIIMI METa0OIUT yIIIEBOAHOTO 0OMeHa: 0011ast cxeMa UCTOYHUKOB U ITyTel
pacxo10BaHus TIIIOKO3bI B opranusme. CBoICTBa M pacpocTpaHEeHUE IIIMKOTeHa KaK pe3epBHOTO
noiucaxapuaa. buocunres rmkorena. MoOminzanus riukoreHa. MisMeHneHust oOMeHa ITIOKO3bI B ITEUYEeHU
(cuHTE3 M pacmnaj] INIUKOTeHa, IIMKOJIN3) IIPH CMEHE Mepro/a MUIIEBapeHUs Ha MOCTa0COPOTUBHBIN MEPHO
Y COCTOSTHUSI TTOKOSI Ha MBIIIEUHYI0 paboTy. Poib MHCYNMHA, ITIOKaroHa, aJpeHaanHa, IPOTeHHKHHA3,
aJICHWIATIMKIIA3HOW U nHO3UTON(ochaTHOM cucteM. Mcnonb3oBaHue TIIOKO3BI JJIsi CHHTE3a )KUPOB B
MICYCHH U B )KUPOBOM TKaHH. I iKkoreHo3sl. Jlekmust 2. KaraGomausm rmiroko3bl. A3poOHbIN pacnan -
OCHOBHOH MyTh KaTaboJIM3Ma TIIIOKO3BI Y YeJIOBEKa M IPYyTUX a’dpoOHBIX opraHu3MoB. [locieoBaTenbHOCTh
peaxiuii 10 o0pazoBaHMs MUpPyBaTa (a3pOOHBIN IIIUKOIN3) KaK CeM()UIECKUil I TITIOKO3bI Iy Th
katabonu3ma. Pacipoctpanenue u pusznonoruyeckoe 3HaueHUE a3pOOHOTO PACIIaa TIIOKO3BI.
AHa’poOHBIN pacna/l TIIIOKO3bI (aHaPOOHBIN THUKOIH3). [ TUKOINTHYECKAst OKCUAOPEIYKIIUS, TUPYBAT KakK
aKIenTop BoAopona; cyocrparHoe dpocopunuponanue. Pactipenenenue u GU3HOIOTHIECKOE 3HAYCHUE
aHa’poOHOTO pacnaza mroKo3bl. Jlekuus 3. BuocuHTe3 ToK03b!I (TIIIOKOHEOTEHE3) U3 AaMHUHOKHUCIIOT,
DIMLEPUHA U MOJIOYHOM KHCTIOTHI. B3auMOCBS3b IMIMKOIN3a B MBIIILAX U TIIFOKOHEOTEHE3a B MEeUeHH (IIUKIT
Kopwn). Annocrepuueckrie MeXaHU3MBI PEryJsIH a3po0OHOTO M aHa’pOOHOTO MyTeH pacnaia IIIOKO3bl U
DIIOKOHeoreHe3a. buotun. Merabonnyeckue GpyHKIMU U IPOSBICHUS aBUTaMuHO3a. [Ipeacrasienue o
neHTo30(gochaTHOM IMyTH NpeBpaleHHH TII0K03bl. OKUCIUTENbHBIC PEaKLIUH (10 CTaIul
pulyno3o-5-¢ocdara). CymmapHslie pe3ynbTarsl neHrozodocdaraoro mytu: oopasoanrne HAJIOH u
neHro3. Pacripoctpanenue u ¢pusnonornyeckoe 3HadeHne. OcoOeHHOCTH 0OMeHa IITIOKO3bI B pa3HBIX
OpraHax M KJIETKaX: S3pUTPOLUTHI, MO3T, MBIIIIBI, >KHPOBas TKaHb, Me4eHb. JIekius 4.. OOMeH QppyKTO3bI U
ranakTo3bl. HacrencTBeHHbIE HapyIIeHUs: 0OMEHAa MOHOCAXapHUI0B: TaaKTO3EMHUsI, HEIIEPEHOCUMOCTh
¢bpyxTo3bl. Caxaphblit nuadert. 1 u 2 tuna. [Ipuunnbl, 6MOXUMUYecKHe MexaHu3Mbl. HapymeHnus
MeTaboIu3Ma yriieBoJ0B pu caxapHoM auadere. Juarnocruka. [Tyt Metabonu3ma 3TaHONA B OpraHU3Me
YeI0BeKa.

IIpakTH4eckoe 3aHATHE.
IIpakTnueckoe 3ansiTue 1.
Cemunap no teme «O06MeH yrineBonoB. IlepeBapuBanune. OOMeH IITUKOT€Ha»

Bomnpocsl k cemunapy:

1. OOmast xapakrepucTuka, (QyHKIMH W KiIacCU(UKAIUS YITIEBOJIOB, paclleIUieHue 10
MOHOCAXapUJI0B B JKEITYIOYHO-KUILIEYHOM TPAKTE.

2. MoHocaxapupl: CTPYKTypa, CBOWMCTBA, MPOCKIMOHHBIE (HOpPMYNbl.  BHOTOTHYECKH Ba)KHBIC
IIPOU3BOIHBIE MOHOCAXAPUIOB.

3. 3anacHble nonucaxapuabl. OCHOBHBIE M BCIIOMOTATENIbHBIE  CTPYKTYpHbBIE MOJIHMCAXapU.bl.
['MuKo3aMUHOIIMKAHBI.

4. I'mukorenHas QyHKIMS Me4eHU, OMOCHHTE3 M MOOWIM3AaLUs  IIHMKOTeHAa. XMMH3M CHHTE3a U

pacuIeIUICHHS TIIMKOT€HA.
5. Perynsuusa merabonn3ma rIMKOTeHa.
6. Hapymenust oOMeHa TIIMKoTeHa.
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IIpakTH4eckoe 3aHsATHE 2.
Cemunap o teme «KarabomausMm rmoko3bl.  [mrokoHeorenes. [Tatomorun yriaeBogHoro oOMeHa.
Bomnpocsl k cemunapy:

1. ['mukonm3. A3poOHBIH IMyTh PacHICIUICHUS YITICBOIOB. DHEPIETHKA IPOIIECCOB.
2. AmnaspoOHbI ruKkonu3. IIpumepsl, 3HEpreTHKa MPOIECCOB.
3. YenHoyHbIE MEXaHU3Mbl TPAHCIOPTa BOAOPOAA W3 LUTOIMJIA3MbI B MUTOXOHIPHUH.

Manar-acnaprarHas u mmnepoiadocharHast YeTHOUHBIE CHCTEMBI.

[Tyt oOMeHa aKTarTa B HEYCHU M MBIIIIAX.

Paznuuus 1 cX0CTBO CIUPTOBOTO OPOXKEHUS U TIIMKOJIH3A.

I'mrokoHeoreHes3, HICTOYHUKH, MEXaHNU3M M PeryJsiius mporecca.

[TenTo3odocdaTblil myTh MpeBpaIeHHs! ITTFOKO3bI.

OOMeH JTaKkTO3bI U TaJIlakTo3bl. BKimoueHne (GpyKTo3bI M FajJakTo3bl B IMPOIECC TIIUKOIN3A.
[Tytu MeTabonu3ma 3TaHoNIa B OpraHU3Me YeJI0BEKa.

= 0 0 =N oW

0. Caxapnsriii tuabetr. Hapymienust yrineBogHoro oOMeHa Mmpu caxapHoM jauadere.

JlaGopaTopHbie padoThbI.
JlaboparopHasi pabora «OnpeneneHne akTHBHOCTH AMIWJIa3bl B CHIBOPOTKE KPOBU»

OmnpeneneHve aKTHUBHOCTH aMMJIa3bl B CBHIBOPOTKE KpPOBH IO CTENEHM THUAPOJIM3a Kpaxmala
(OTOKOIOPUMETPUUECKUM METOIOM.

Odopmiienne mabopaTopHOil pabOTHI.

3amura 1a0opaTopHON PabOTHI.

KoHTponbHbIE BOTPOCHI

1. OxapakrepusyiTe IpoLecc NepeBapuBaHtsl U BCaChIBaHMsI YIVIEBOAOB B MUIIEBAPUTEIBHOM TPAKTE.
2. KakoBbI onTuMasbHbIe YCI0BUS (DyHKIIMOHUPOBAHUS TTAaHKPEATHICCKOW aMHIIa3hbl?

3. Kakue npoxykTsl OynyT 00pa3oBaThCs U3 KpaxMala B IPUCYTCTBHH MOPKEITYOYHOTO coka (in vitro)?
4. Kak MO>XHO OTIPEICTTUTh HATMYKE MPOTYKTOB THIPOIU3a KpaxMaia B mpooe?

5. Kaxkoit pepmeHT yuacTByeT B (hoChHOPOIUTHIECKOM paciiervieHus mkoreHa? KakoBa poib IIMKOTeHa B
MOJACPKAHUH TOMEOCTa3a TIIFOKO3bI?

6. Kakue coennHeHNs SBISIIOTCS MPOILYKTaMU a3pOOHOT0 M aHA3POOHOTO IIMKOJIN3a?
7. [Touemy B OpraHU3Me COXPAHIETCS YHEPTETUIECKH HEBBITOIHBIN aHA3POOHBINA TTIUKOIN3?

8. KakoB sHepreTuueckuii BbIXOA aHA’POOHOTO OKUCICHHS TIIOKO3bI? YKaKUTE peakiuu cyOCTpaTHOTrO M
OKHCIUTEIBHOTO (pochopunupoBaHus B 3TOM MpoLecce.

9. KakoB sHepreTHuecKuil BHIXO/] MOJHOTO a3pOOHOro OKucieHus roko3bl? [losicuute Bamn oTBer.

10. BecesimHOE )KMBOTHOE CONEPIKUTCS HA JTUETE, JIMIICHHON yIieBojoB. KoauyecTBo OEIKOB M JIMMHUIOB B
paione noctarouyHo. KOHIEHTpalus TIIIOKO3bI B KPOBM HOpMalibHas. 3a CYET Kakoro Ipoliecca
MOJepKUBAECTCSl YPOBEHb caxapa B KpoBu? Kakue BemiectBa MOryT ObITh CyOCTpaTraMu Ajisi JaHHOTO
npouecca?

JlaGopaTopHasi padora «IKCNpecc-IMArHOCTHUKA MaTOJOIUil YIJIEBOAHOT0 00MeHAa»

Omnpit 1. Peakuus Tpommepa ¢ rUAPOKCUAOM MENH.

OmeiT 2. BeisiBnenue ¢ppykro3ypuu npoboit CennBaHoBa.

OHBIT 3 3H31/IMaTI/I‘IeCKI/II\/'I METOJ KAYCCTBCHHOI'O U HOJIyKOJII/ILIeCTBCHHOFO OHpeI[eJIeHI/ISI TJIFOKO3bI B MOYE C
noMo1bsio TecT-nojiock "GLUCOPHAN".

Odopmnenue 1abopaTopHOi pabOTHI.

3ammra 1a00paTOpHOI pabOTHI.

KoHTposnpHBIE BONIPOCHI

1. Uto MOxeT OBITh MPUYNHON TUTICPTITUKEMUN?

2. Kakas ¢yHKUMOHANbHAs TpyNIa MOJEKYJIbl TJIIOKO3bl OOYCJIOBIMBAET MOJOXKHUTEIBHYIO IPOOY
Tpommepa? Kak MeHsieTCs BET peaKIIMOHHOW CMECH MPU NOJOKUTENbHOU ipode Tpommepa?

3. [Ipu kakux 3a00eBaHUSX HAOIIOAACTCS TITIOKO3YPHS?
4. Tlpu kakux (PU3HOIOTHICCKUX COCTOSHHSIX HAOIMIONACTCS TIIFOKO3YPHS?



5. YkaxxuTe NpUYUHBI pa3BUTHUS (PPYKTO3YPHH.

6. [lepeuncnure u3BecTHbie Bam HapyiieHuss oOMeHa yIJeBOIOB Ha CTAJUH NepeBapUBaHUs U BCAChIBAHMUS.
MoryT 1 3TY HapylI€HUs UMETh HACJIEICTBEHHBIN XapakTep?

7. Yto sBnsieTcs NpUIMHON rajakro3eMun? KakoBbl CHMIITOMBI JAaHHOTO 3a00JIeBaHMUs?
8. Uro sBnsieTcst MpUYMHOM caxapHoro nuadera?
9. Kak n3MeHstoTcs OMOXUMHUUYECKUE TTapaMeTpbl KPOBU U MOUYH y OOJIBHOTO CaxapHBIM Jua0eToM?

10. Kak M3MEHSIOTCS CKOPOCTH OCHOBHBIX META0OIMYECKUX MPOIIECCOB YITIEBOAHOTO 0OMEeHa y OOJIBHOrO
caxapHbIM JuadeTom?

JlaGopaTtopHoe 3ansiTHE
1. Pemienne cutyarimoHHbBIX 3a71a4 1o TeMe «OOMeH 1 (yHKIIUH YITICBOIOBY:
- Ha TIEpeBapUBAaHUE U BCACHIBAHHUE YITICBOIOB;
- Ha MEXaHU3M U PETYISIIHIO TIIMKOJIN3a U TIIIOKOHEOTeHe3a;
- Ha MeTaboMM3M (PPYKTO3bI U TaJAKTO3bI;
- Ha MEXaHU3M U PETYISIIHNI0 OOMEeHa INIMKOTeHa;
- Ha TIATOJIOTHUH YTIIEBOTHOTO OOMEHA.
2. [IlucemenHas KOHTpOJIbHAs padboTa 1o TeMe «OOMeH 1 (GyHKIIUH YTIICBOIOBY.
3. TectupoBaHue (KOHTPOJIBbHBIN CPE3).
3aganus AJ151 CAMOCTOSITEJIbHOM PadoThI.
1. CocTaBbTe U BIyYUTE KOHCIIEKTHI JTCKIIHA.

2. [ToaroroBeTech k JaboparopHbiM paboram ««OrpeneraeHre akTUBHOCTH aMUjIa3bl B CBIBOPOTKE KPOBUY,
«OKcnpecc-IuarHoCTHKa MaToJOTUH YITIEBOJHOTO OOMEHay.

3. Pemure 3agaun:

¥ 1. SanomsHET: TAOMHOY «OCHOEHEIE VITIEBOIE ITHITH
Hazegamme Moromepr
MorocaxapagE
JHcaxapHIE
Tlomacaxapu el

2. PeOeHok 2 MecsieB IUI0OX0 pa3BHUBaJICH, Tepsii B macce. [lociie kopmiieHusl Yy Hero nmocTosiHHO
BO3HUKaJIa auapes. UckioyeHne U3 MMM MOJIOKA M NepPeBO] HA KOpMJeHHMe IVIIOKO030il He Jaju
MOJIOKUTEJbHOr0 pe3yabrara. Ilpu oOciienoBaHum pedeHKa MOJY4YeHbI CieAyolHe JaHHbIe: Aa)
HArpy3Ka IVII0K030il MaJI0 BJIMS/JIa HA KOHIIEHTPAIUIO caxapa B KPOBH, JUApesl COXPAHAJIACD;

0) Harpy3Ka caxapo3oi COIpPOBOXK/Ia’dach YMEPEHHBIM MOBBIILIEHUEM YPOBHSI caxapa B KPOBH;

B) Harpy3ka (ppyKTO30ii CONMpOBOKIanach OBICTPHIM TOBBIIICHHEM YpPOBHS caxapa B KPOBH U XOPOIIO
MEePEHOCUIIACH;

I') Ipy OMOTICHU TOHKOM KHUIIKK OOHapy»eHa HOpMasbHas aKTUBHOCTh caxapasbl, U30MaJIbTa3bl U JIAKTA3bI,
1) B Kajie OOHAPYXEHBI TIIOKO3a U TaJIaKTo3a.

[Ipeanonoxute npuynHy 3adosneBanust. OTBET MOSCHUTE.

3. 3anoanute Taduuny «llepeBapuBanue yrieBomaoB».
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3. 3amomEHTe TAMHLY «llepeBapHEAHHE VTIEEOTOBY.
FepueET Mecto cuETeza | Mecto geficTEHA Cvberpar IlpogveT
0- AMHI333 CIFOHEL
IlapEpeaTH=eCKAT
¢;aMHIa3a
Caxapasa

JlaKTaza
4. SamomanTe TA0mHIY «OcoteEHOCTH MOOHTHAMHE TTTHEOT€HA B IeNeHH H MEIIITAN .

Tlevens Menmier

Cxema mpomecca
PazmaaHi
THzHOIOTHIeCKOS
ZHAYEHHE
5. BoumeTe B TROMHITY KOIH9SCTED HCMOIEZ0EAHHEN HIIH CHHTERHPOEIHHED MOTEEYTT

ATE Ha OTHenEHED 3Tamax a3po0HOrO pacmaga IUmoKozEL [logcwHTafTe CVMMAPHEI
sEepreTHgeckHi 3pderT oEHCeIeHERS | MOTSKYIEL ITHOKOSEL 0 YITISKHCIOrD Fasa H BOJEL

JTamel a3po0HOT0 Pacmana IMoKosE | — AT® | + AT® | Ten dochopumHpoeagng

— 2 1 3-brdochormanepat

1,3-Budochormanepar — 2 Ilupvear
2 [Tupyeat — 2 AnetHi-KoA
2 AnsTar:KoA — 4 COp
(2 obopoTa DHTPATHOTO IMHEIA)
CyMMAapHED pesvIETaT
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6. [IpEEeIATE CXeMy CHHTS2Ad IVIOKOZEl HE ACHAparHHOBOH KHCIOTHEL [lomcamTaiite,
CEONEED MOTE 3CHapTaTa HeoOX0JHMO O714 CHHTE33 | MOME ITIFOKO2E, ERIIHIIHTE HAZEAHHT
fepreHTOE ECEX HE0OPATHMEDL PEaKIIHE, BEMHIMHTe (epMeHTEL KATATHIHPVIOMIHE PEariTHHE ©
IOTpedIeHHeM 3HEPTHH.

7. 3anoIHEATE TAOMHLY « AT TEPHYEcHHE PerVIATOPE] IHEOWIHEA H [J0N0HE0IEHEsA B

MedeHHY.
Hazgarmue PeryaaropHEE HEHETEOATOPE AKTHEATODE
MpoITecca DEPMEHTEL

I maxommaz
| LOKOHEOTEHES

8. HanumATe peasiiiy, KaTamHzHpyenE: QHQvEIIHoHATERER] depuerToM (BHE). Kax

HaNpaBTIeHHE PEakITHil CEAIAHO C HHCYIHH-LIOKAIOEOBEN HEIEKCOM?
0. SamomauTs TED:J}I]I‘.- HPET"_-.Iﬂ]IHﬂ o0nMeHa YITIEEQTOE MOPMOHAMHEY:.

Hazganue | CHrHAT I CHHTS:A Bmamame HzneHeHES KOHOEETPANHH
TOpMOHA H CEEPEITHH Ha 00MEH VITISEOJOE | IVIOKOZEL E KPOBH KAk PeIyiBTar
JeHCTBHA TOPMOEA
HacyimH
I mokaros
AnpeHATHH

10. Bemdepute cOOBITHA, NPOHCHOIANHE E [EU9eHH IO BIHAHHEM ANpeHATHHA, H
[ACCTARETE HY B MOPATKE HY MPOTEKAHHA.

1} u-mpotomep G-0emxa, cegzagsem o ['Td, akmnerpyver dochommnazy C.

2 IepeEon [IHEQISECEETAZE E AKTHEHOS COCTOAHHE.

3) LochopHIHPOEAHES IIHKOTSHCHETASE IDOTSHEREEAZ0H C.

4) T'ugpomaz ©HE ga HEs v JAT.

5) AKTHEANHA [THEOTSHDOCHOPHIAZEL

6) (0pazoEaHHe ITIOKOZEL H 2 EEXOT E KPOEE.

7) Bemop Cal* u3 3P mox gelictemen Hds.

&) O0pazoeanre rmokozo-1-gocdara.

9 AxteEanng kEHEAZE Gochopriaze koumnercon 4035 -KAMTEMOTYVIHE.

107 Oopasoeanne rmokoso-G-gocdara.

Tema 5. Oomen u pynkuuu junuaos (OIIK-5, OIIK-3)
Jlexknus.
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Jlexuus 1. Baxxueiinue munuapl TKaHed yenoBeka. PesepBHbIe TUIHIBI (KUPBI) U MU MEMOpaH
(cnoxxuble TUnUAbL). JKUpHbIE KUCIOTHI TUMUI0B TKAaHEH YelloBeKa. DCEHIIUATbHbIE )KUPHBIE KUCIOTHI:
oMmera-3 u omera-6 KUCIIOThI KaK MPe/IIeCTBEHHUKH CHHTEe3a diiKo3aHou10B. HezameHnmeble hakTops
MUTaHUS JIMNUIHON npuposl. ITuieBsle )kxupel U UX NepeBapuBaHue. BecackiBaHne IPOLYKTOB
nepeBapuBanus. Hapymienus nepesapuBaHus U BcachblBaHUS. PECUHTE3 TpHALMIIIIMIEPUHOB B CTEHKE
kueyHuka. OOpa3oBaHue XHJIOMUKPOHOB U TPAHCIIOPT KUPOB. POJIb anoNUIIONPOTEHHOB B COCTaBe
XWJIOMHMKPOHOB. Jlunomnporennnunasa. buocuHTes ®upoB U3 yrieBo0B B neueHH, ynakoBka B JIOHII u
TpaHcnopT CocTaB U CTPOEHUE TPAHCIIOPTHBIX JIMIIONPOTEUHOB KPOBU. | MIIEPXUITOMUKPOHEMHS,
TUNEepTpUIIUIepuaeMus. /lenoHupoBanrue 1 MOOMIM3aLIKs )KUPOB B )KUPOBOM TKAaHU, PETYISALUS CHHTE3a U
MOOWIM3aLUH KUpoB. Ponb HHCYNMHA, IIIOKAaroHa ¥ agpeHanuHa. bBHoCHHTE3 JKUPHBIX KUCIIOT,
-okHcneHne )KUPHBIX KUCIOT. TpaHCIIOPT KUPHBIX KUCIOT aIbOyMHUHOM KpoBHU. Perymsnus merabonmn3ma
KHUPHBIX KUCIIOT. BUOCHHTE3 M HCIIO0/Ib30BaHNE KETOHOBBIX TEJl B KAUE€CTBE HCTOYHUKOB YHEPIHH.
MenbpaoHMI — IPEeACTaBUTENb MATOTO KJIacca TOMUHTOB « Monynsitopel MeTabonusmay. bruoxumudeckoe
s dexTs Menbaonus. Bnusaue MenboHUS Ha METa0OIHMUECKUE TTPOLIECCHl B OPraHU3ME UeJIOBEKa.
Jlextms 2. OcHoBHBIE (hOCHOTUNUIBI M ITTUKOIUIHIBI TKAHEH deoBeKa: IULepodocOoIuIuabl
(pocdarununxonuusl, pocharununsTaHOIaAMUHBL, GochaTuanicepussl).chuarodochonunuab,
DIMKOTIIUIEPOIHMITUABI, TTTHUKOChUHTOIUIUAbL. [IpencTaBienue o OnocuHTe3e 1 KaTabomu3mMe 3THX
coeauHenuil. @ynkuun Gochonunuaos u rmukonunuaoB. Chunronunuao3sl. CTpoeHne, HOMEHKIIATYPa,
Oouonoruueckne GyHKIMHU 3UKO3aHOMIOB. BUOCHHTE3 MpocTanananHoB, JeUKoTpreHoB. OOMeH
cTepouoB. X0JIEeCTePHH KaK MPEAIIECTBEHHUK psiia ApYrux crepouioB. [IpencraBnenue o 6MOCHHTE3E
xonecreprHa. Boccranosnenue rugpoxkcumetiirnytapuii-KoA (I'MIT) B MEBaIOHOBYIO KHCIIOTY.
Perynauus cunresa u aktuBHOCTH [ MI'-penykrassl. CUHTE3 XKETUHBIX KMCIOT U3 X0JIECTEPUHA.
Konsbloramus keI4HbIX KUCIIOT, IEPBUUYHBIE U BTOPUUHBIE KEIUHBIE KUCIOThI. BhIBEIEHNE HKETUHBIX
KHCJIOT U XOJIeCTeprHa U3 opranusma. Jlekuus 3. JIHMcIumonpoTeHUHEMUH, KiIacCUpHKalus,
onoxummueckue npuanusl. JIHIT u JIBII - TpancniopTHbie GOpMBI XOJIeCTEpUHA B KPOBH, POJIb B OOMEHE
xonecrepuHa. I'unepxonecrepuHemusi. buoxumuueckre 0CHOBBI pa3BUTHS arepockiepo3a. CemeiiHas
runepxonecrepuemust. Pons penentopos JIHII B narorenese arepockneposa. PCSK9 (mponporennosas
KOHBEpTa3a CyOTUIM3HH/KEKCUH TUIIA 9) U TUIIEpXOJIeCTepUHEMHSL. BUOXMMHUYEeCKUEe OCHOBBI JICUCHHS
THIIEPXOJIECTEPUHEMHH U arepockiepo3a. Poiab omera-kuciaoT B Mpo(uiIakTUKe arepockiepo3a. Mexannsm
BO3HHKHOBEHUS JKEITYHOKAMEHHOI 00J1e3HH (X0JeCTepUHOBbIe KaMHH). [laTonoruu munuaHoro ooMeHa:
OXXHMpEHHE, )KUpOBas 00JIe3Hb MeYeHU. buoxuMudeckre MexaH|3Mbl TaTOreHe3a.

IIpakTnyeckoe 3ansATHE.
Cemunap no teme «OOMEH U (QyHKIHH JTUITHAIOBY.
Bomnpocs! 1715 NOATOTOBKY K CEMUHAPY:
1. CrpoeHre OCHOBHBIX JIUIHUIOB TKaHEH denoBeka: KupHble KucnoTel, TAL, dochomumnuasl, xemdaHble
KHCJIOTBI, XOJIECTEPUH U .
2.  IlepeBapuBaHue M BcacblBaHUE KUPOB. PecuHTE3 XKUPOB.

3. OO06pa3oBaHue B KHUIIEYHHWKE TPAHCHOPTHBIX ¢GopM unuaoB. Ponbs amoOenkoB. 3HaYeHHE
xunomMukpoHoB u JIOHII B Tpancnopre kupa U3 KUIICUHHUKA.

4. OO6meH munuaoB. JIMIOTeHEe3 U JIUIIONIKU3 B )KUPOBOW TKaHU, WX PETyslus. Pons numonporenH- u
TATI'-nuna3. BUOCUHTE3 TPUTITULEPHUHOB.

5. OKHUCIIEHHE >KUPHBIX KUCJIOT. 3HAYEHUE, CYUIHOCTh, MOCJEN0BATEIIBHOCTh PEAKIUA. DHEPreTUKa
nponeccoB. Ces3b ¢ LI1D u [ITK.

6. Oxucienne KUPHBIX KUCJIOT ¢ HCUCTHBIM KOJIMYCCTBOM aTOMOB YIJICPO/a.

7. KeroHnoBbie Tena. Xumuueckass NMpUpoJa, poib, cUHTE3. lIpuumHBI KeTo3a M KeToanuao3a Mpu
caxapHOM Aua0eTe U roloaHuy. J[MarHocTHYeCKoe 3HaYeHHUE OIPEIeIICHUs] KETOHOBBIX TEJI B MOYE.

8. brocuHTe3 SKUPHBIX KHUCIIOT: TOCIEAOBaTeIbHOCTh pEAKINH, JOKaIM3alus MpoIiecca,
XapaKTepUCTUKA (EPMEHTOB, PETYIISALIUS.

9.  buocuHTe3 HeMpeaeNbHBIX KUPHBIX KUCIOT U XKUPHBIX KUCIOT ¢ 18 u Oonee atTomMmaMu yrieposa.

10. XonectepuH, CUHTE3, OMOIOTHYECKAsT POJIb, OOMEH.

11. buocuHTE3 KEMTUHBIX KUCIIOT - OCHOBHOM IyTh MPEBpAILCHUs X0JIECTEPUHA B opranu3me. [lepBuunbsie u
BTOPUYHBIE JKETUHBIE KMCIOTHI. DHTEpOrenaTnyeckas HUPKYISIIHSL.



12.  JlumompoTeuHbl U HMX pOJIb B TPAHCIOPTE XOJECTEPUHA: 3HJIOTEHHOIO M 3K30reHHOro. lIpnyunsl
BO3HMKHOBEHHUs aT€pOCKIIEPO3a.

13. Perymsimust nunuaaoro oomena, pois [{THC, ropMoHOB, BATAMHHOB.

14. Tlatonoruu AUOUAHOTO OOMEHA: OXKUPEHHE, JKUPOBOE TepepokiaeHre. HaciaencTBeHHbIE MaToOIOTHH
JUTIATHOTO OOMeHa (JIMCIUIIONPOTEUHEMHH, C(OPUHTOIUITHIO03HI U T.11.).

15. TloHaTHe 0 qONHUHTE.
Bnusaue MGHL,Z[OHI/ISI Ha MeTa6OHI/I‘IeCKI/IC MponcCChl B OPraHnu3mMe 4€JI0BCKaA.
JlaGopaTopHbie padoThbI.

JlaGopaTopHasi padora «IlepeBapuBaHnue :kupoB. BiansiHue e TUHBIX KHCJIOT HA AKTUBHOCTH
NaHKpeaTH4yecKoii Tuna3bn

HccnenoBanue ruaponausa XUPOB MOJOKAa IMaHKpeaTHdeckod ismmnaszod (mpenapar «IlaHkpeatun») B
OTCYTCTBHMHM U B IIPUCYTCTBUU KEIIUU.

Odopmnenne 1abopaTopHOi pabOTHI.

3ammTa 1a00paTOpHOI pabOTHI.

KoHTposnpHBIE BONPOCHI
. B ueMm paznuuue ctpoenus u pyHkui GochonunumaoB u TPUATAITIIMIICPUHOB?
. K kakomy knaccy u moakiaccy (pepMeHTOB OTHOCUTCS TTAHKpeaTHIeCcKas Jinmnasa?
. Kakoi1 Tun xuMHu4ueckoil CBA3M pacuIeIIsieTCsl TaHKPEATUYECKOM JTUIa30i?

1

2

3

4. KakoBbl ONTUMAJIbHBIE YCIOBUS AJI HAHKPEATUUECKOW JIUMa3bl?

5. Kakue mpoaykThl 00pa3yroTcs IpH paclieTUICHHH KUPOB T30 ?

6. Kaxkoii Bun cienmpudHoCcTH XapakrepeH s nuna3sbl? [loscHute oTBeT.
7

Creatopes — COCTOSIHME, XapaKTepu3yIollleecss NpPUCYTCTBHEM IUNUAOB B Kaje. Crearopes 4acTo
Habmonaercs y mone ¢ tucyHKIue nedyeHu 1 xKerqHoro my3sips. OObsICHUTE, TIOYEMY.

8. IloueMy y MamMeHTOB CO CHMIKEHHOM CeKperuell OMKapOOHATOB TOKEITYIOUYHOM JKENe30U Jaxe Mpu
HOpPMaJIbHON CEKPEINH JTUNa3bl U KOJUMa3bl pa3BUBAETCA CTEaTopes?

JlaGopaTopHasi padora «OnpenesieHue o01Iero XoJeCTePUHA B CbIBOPOTKE KPOBU NMPSIMbIM METOA0M
1o peakuuu 3JaTKUC — 3aKay»

Onpenenenre KOHIIEHTPAMU XOJECTEPUHA B CBIBOPOTKE KPOBH MO PEAKIIMHU C JICISTHON YKCYCHOM KHUCIOTOM
U XJIOPUIOM jkeJie3a (POTOKOTOPUMETPUYECKUM METOAOM.

Odopmiienne mabopaTopHOIl pabOTHI.

3amura 1a00paTopHON PabOTHI.

KoHTponbHbIE BOTPOCHI

. Ilepeuncnure QyHKIMH XOJIECTEpUHA B OPraHU3ME.

. YKaxuTe, B KAKMX OpraHax MPOMCXOAUT CUHTE3 XOJIECTEPHHA «Ha SKCIIOPTY.

. VI3 KaKkoro BelecTBa CUHTE3UPYETCSI XOIECTEPUH?

. Kakoii (hepmeHT siBIsieTCS pEryysiITOpHBIM B CHHTE3€ X0JIeCTeprHA?

. Ilouemy yainie BcTpeyaeTcsi THIIEPXOIECTEPUHEMUS, & HE TUIIOXOJIECTEPUHEMUS ?

. Kak u3MeHHUTCS CUHTE3 XOJIeCTEpUHA ITPU MMUTAHUU TOJIBKO pacTutesibHOM numiei? [louemy?
. Kakue BelecTBa CHHTE3UPYIOTCS U3 XOJIECTEPUHA B OpraHU3Me?

00 N N L LN

. Kakum o6pazom Gosnblast yacTh X0JIECTEPUHA BEIBOAUTCS U3 OpraHu3ma’?
JlaGopaTtopHoe 3ansiTHE

1. Pemenne cuTyanimoHHbIX 3a/1a4 1o TeMe «OOMeH 1 (PyHKIIUU JIUMTHOBY:

- Ha IepeBapuBaHue, BCACHIBAHUE U TPAHCIIOPT JIUITH]IOB,;

- Ha MEXaHU3MBbI U PETYISIUIO JIUIOJIN3a U JTUIOTeHEe3a;

- Ha MEXaHU3M U PETYISIIHUIO CHHTE3a X0JIEeCTepUHa;

- Ha TIATOJIOTUH JIUIHIHOTO OOMEHa.

2. [lucemenHas KOHTpOJIbHas padoTa mo Teme «OOMeH 1 (GyHKIIUU JTUTTHIOBY.
3. TectupoBaHue (KOHTPOJIBbHBIN CPE3).
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3ananus 1J151 CAMOCTOSITEILHOI padoThI.
1. CocTaBbTe U BBIYYUTE KOHCIIEKTHI JICKIIUM.

2. IloaroToBerech K nabopatopHbiM paboram «llepeBapuBaHue >KUpOB. BiusHHME >KEITYHBIX KUCIOT Ha
aKTUBHOCTH IMaHKpPEaTH4ecKou Jaumasby, «OnpeaeneHue o0IIero XonecTepruHa B CHIBOPOTKE KPOBH MPSIMBIM
METOJIOM 1O PEAKINU 3JIaTKUC — 3aKay.

3. Pemure 3agaun:
1. 3anonauTe TabuIMNy «PYHKIMH aNOJIHUNIONIPOTEHHOBY.

ATOTHAONROTEHE BXOTHT B COCTaE PyHEIHE

A
B-48
B-100
CII
E

2. SamoEAT: TAOMHDY «PacmenncHae THIHIOE Y.
[lamkpeatrdeckat | JIHOONPOTSHH: TAL-mnaza
JIHIIA%3 Az

JloKaIHzamHd peaknHHe
AKTHEITOPE] pPEaEITHE
CyDhroTpars peakmHe
OCHOBHEE ODPOIVETE PeakITHE
Cyasda MpOIVETOR peakiHe

3. B B-oxkuc/IeHuM JKMPHBIX KHCJIOT YYACTBYIOT HECKOIbKO THIOB annji-KoA-nernaporenas: Ha
NepBoM dTane padoraer (pepMeHT, JerHAPUPYIOLIHI KUPHbIE KHCJIO0ThI ¢ 00JIbIIOH JJIMHOMI
yriieponHoii nenu (or C18 no C12), nmocJie T0ro Kak ’KupHble KHCJI0ThI ykopaunBawores 10 C12,
HAYMHaeT padoTaTh Apyrasi AeruporeHasa, KOTopasi Aeruipupyer ;KUPHbIe KHCJI0THI CO CpeHeil
aanHol uenu (ot C12 1o C6). OnHo u3 HauboIee pacpOCTPAHEHHBIX TeHeTHYeCKUX 3200/ 1eBaHN i
(rerepo3urorsl 1:40) — nedekT (pepMeHTa AerHAPOreHa3bl JKUPHBIX KUCJIOT €O CPeAHeH NJIHHON LenH.
Yacrtora Takux 00abHbIX cocTaBiasieT 1:15000. ledext nannoro ¢pepmenta Hapyumiaer f-okuciaeHmne
KMPHBIX KHCJIOT, ¥ 3TOT BajKHeH M NyTh, 00ecneYHBAIOIINI KJICTKH JHeprueil, HOpMaJIbHO He
¢pynxkuuonmnpyert. [louemy y Takux 00/1bHBIX B IEPHOA MKy NPHEeMAaMH MUY PAa3BHBACTCH
THNOITIMKEMHUS] M THIIOKEeTOHeMHus1?

4. N3BecTHO HacJieACTBEHHOe 3a00/1eBaHHe, NPH KOTOPOM B CKeJETHBIX MBIIIIAX CHHKEHa
KOHLIEHTpanusl KapHUTHHA B pe3yibrare Aedexkra (pepMeHTOB, y4acTBYHOIIUX B ero cuHrese. Kak
CKa’KeTCsl Ha CIOCOOHOCTH BBINMOJHATH JJINTEJbHYI0 (pU3MUYecKyl0 padoTy HHM3Kasi KOHIEHTPALUs
KapHUTHHA M nodemy? Ilon MHKpPOCKONOM B KJIeTKAX TAKMX MBI BHAHBI BKJIIYEHHS KMpA.
O0bsicHUTE UX POUCXOKICHHE.

5. B kpoBH 00JILHOIO MOCJIE ee XpPaHEHUs] B XOJNOAWJIbLHHKe B TeuyeHHe 16-24 yacoB mosiBisieTcs
CJMBKOOOpa3HbIN CJIOH HaJa MNPO3Pa4yHOil CHIBOPOTKOH. B KpoBM 3HAYMTEJBHO YBeJIHYEHO
cofiepKaHue TPHANWIIIMIEPHUHOB, KOHIEHTPAUMs X0JieCTepHHA cJIerka nopbimeHa. KimHnuecknx
NPHU3HAKOB aTepoCcKJ/Jepo3a HeT. K kakoMy THIy MOKHO OTHECTH JaHHYIO TMIIEPJMIIONPOTCHHEMHIO?
KakoB MexaHM3M HapylIeHHH B JMIIHIHOM o0MeHe?

6. SamomEATE TaOmany « THOE! ATEPOCKIENO03Y.

hi (= . BELSEIRAROTIIHY
L BnepIHnHIeNH Monexynaprsii gedert
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7. Y KeHINH KeJTYHOKAMEHHAs 00/1e3Hb 3a4aCTYI0 ABJSIETCS CJIeACTBHEM BbICOKOIO YPOBHSA
3CTPOreHOB B opranusme. 3BeCcTHO, UTO 3CTPOreHbI YTHETAKT CUHTE3 70-THAPOKCHIA3BI, HO
yBen4nBawT kKonudecTtBo ¢pepmenta 'MI'-KoA-penykraspl. O0bsicHUTe, HOYEeMy H3MEHEHUS B
o0MeHe X0J1eCTepHHA, BBI3BAHHbIE 3CTPOreHAMH, MOT'YT ObITh IPUYMHON 00JIC3HH.
8. Ilpu HekOTOPBHIX 3200/IeBAHUAAX MPOMCXOAUT MATOJOTHYECKOe HAKOIJIEHHE KMPOB B MEYeHH —
o)knpeHue nevyeHu. OyHKUMH renaTouuTOB NMPH 3TOM HapywmawTcs. Pa3Butue okuMpeHusi nmeyeHu
4acTo HAO0JI0IaeTCd NMPH XPOHMYECKOM aJakoroju3me. OO0ObsICHUTE BO3MOXKHBIH MEXaHM3M 3TOr0
3a00J1eBaHUS, MCIIOJIb3YSl CJAEAYIONIUI aJITOPUTM pellleHus :
a) HAMMILIUTE PEaKIMKU OKUCICHUS 3TaHoa 10 aleTui-KoA;
0) yKaxxuTe, Kak U3MEHUTCs1 KoHIeHTpanus aneTwi-KoA u coornomenne HAJIH/HAJI+ B MuToXoHApUSIX
MIEYEHU;
B) YKaXXHUTE, KaK U3MEHUTCS CKOpocTh peakiuii [[TK;
') B KAKOM HaIpaBIIEHUU CIBHHETCS PABHOBECHE PEaKIUU «IuokcuareroHpocdar ® rmunepodocdar»?
1) KaK U3MEHHUTCSI CKOPOCTh CUHTE3a JKUPHBIX KUCIIOT U KHUPOB B KIJIETKaX MeUYeHu?
9. Ilpun oOcienoBaHuM NalueHTAa B Bo3pacTe 45 jieT ObLIO0 BBISIBJICHO, YTO COAep:KaHHMe 001Iero
X0J1eCTePpHHA MOBbIIEHO (7,2 MMOJIB/JT), HO MOHU:KeH XoJiecTepuH JIBIL. Ykaxkure marosnoruio, ajis
KOTOPO# XapaKTepHbI IaHHbIE MPU3HAKH.
10. OusenHOBasi KHMCJOTA NPOXOAMT NyTh P-okucieHus. Kakoe konudectBo AT® npu 310M
oOpasyercs?

Tema 6. O0MeH u pyHKIIUM a30TcoAepPKANUX coequHEeHUT. O0OMeH (0eIKOB 1 aMHUHOKMCJI0T. O0MeH
HyKJenHOBbIX Kucjaor (OIIK-3, OIIK-5)

Jlexkuns.
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Jlexmus 1. O0mas cxeMa HCTOYHUKOB U IyTEH pacXol0BaHUsl aMHUHOKHUCIIOT B TKaHsX. JluHamMudeckoe
cocrosinue OenkoB B opranusme IlepeBapuBanue 6enkoB. [IpoTenHasbl - HENCUH, TPUIICUH, XUMOTPUIICHH.
[TpodepMeHTHI POTEHHA3 U MEXaHU3MBbI UX MPEBPAIICHUS B (PEPMEHTHI; CyOCcTpaTHas Crieu(pUIHOCTD
npoTenHa3 (M30upaTeNbHOCTh THAPOIN3a MENTUAHBIX CBsI3eil). DK30MenTuaas3sl: KapOoKcUIenTuaasa,
aMHUHOIIENITUAA3BL, AunenTuaas3bl. [locTynieHne aMHHOKUCIIOT B KJIETKHM TKaHel. J[narHoctuueckoe
3HauUeHNE OMOXMMHUYECKOTO aHAN3a JKEIYA0UYHOTO U TyOeHAIBHOTO coKa. [IpoTerHasbl momKemy104HoM
’KeJe3bl U MaHKpeaTuThl. TpaHcaMUHUPOBaHUE: aMUHOTpaHC(hepasbl; KodpepMeHTHas: GYHKIUS BUTAMUHA
B6. Cnenndpuunocts aMuHOTpaHCchepas. AMHHOKUCIIOTHI, yYacTBYIOIIME B TPAHCAMUHUPOBAHUU; 0c00ast
POJIb NNIyTAMUHOBOM KUCIIOTBI. bruosornyeckoe 3HaueHNEe peakuil TpaHcaMuHUpoBanus. OnpenencHue
TpaHCaMHUHAa3 B CHIBOPOTKE KPOBH IPH JHATHOCTUKE MH(ApPKTa MUOKAp/ia, 3a00JIeBaHHUAX TTEYCHU.
OxucauTenpHOE 1€3aMUHUPOBAHUE aMUHOKHCIIOT; IIyTaMaTaAeruaporesasa. HenpsMmoe nesamMuHupoBaHue
aMHHOKUCIIOT. bruosnornueckoe 3HaueHue Ae3aMUHAPOBAHMS aMUHOKUCIIOT. [lekapOoKCHIMpoBaHue
aMUHOKHCJIOT. BUOTeHHbIE aMUHBI: TUCTAMUH, CEPOTOHHMH, TaMMa-aMUHOMACJIsIHasI KUCJIOTa,
katexonaMuHbl. O0pazoBanue, PyHKIMH. Jle3aMUHUPOBaHHE U THAPOKCUIMPOBAHUE OMOTCHHBIX AMUHOB.
KoHeuHble IpOayKThI a30THCTOTO OOMEHA: COIM aMMOHUS U ModeBHHA. OCHOBHBIC HCTOYHUKHA aMMHAKa B
opranusme. Posib rmyramMuHa B 00€3BpeKMBAaHUM U TPAHCIIOPTE aMMuUaka. [IryTaMuH Kak JTOHOP aMUIHOM
TPYIIIBI IPU CHHTE3€ PsiJia COeAMHEHMN. [ TyTaMiHa3a mo4yek; 00pa3oBaHueE U BbIBEJICHHE COJIeH aMMOHUS.
AKTHBanys IIyTaMHHA3bl IOYEK NpH anuao3e. buocunTte3s MmoueBuHbI. CBS3b OPHUTHHOBOTO LIUKJIA C
npeBpaleHusIMA (hyMapoBOH U acliaparMHOBOW KUCIIOT, IPOUCXOXKACHUE aTOMOB a30Ta MOYEBHHBI.
Hapymenus cuntesa u BeIBeZieHUs MOoYeBHHEBL. [ unepammonuemun. Jlekius 2. O6mMeH 6€3a30THCTOrO
OCTaTKa aMUHOKUCIIOT. [ TMKOTE€HHBIE U KETOT€HHbIE aMMHOKHUCIOTHI. CHUHTE3 IIIOKO3bl U3 AMUHOKHUCIIOT.
CuHTE3 aMHHOKHCIIOT U3 TTI0K03bl. OOMEH MHAWBUYAIbHBIX aMUHOKHUCIOT. TeTparuapodomrenas
KHCJIOTa U CUHTE3 OAHOYIVIEPOIHBIX TPYIII: HCIOJIb30BaHUE OJHOYIVIEPOJHBIX TPYIII IPOU3BOIHBIX
TeTparu1podoareBoit KUCIoThL. [IposBieHns HeTOCTaTOYHOCTH (POTMEBON KUCIOTHI. AHTHBHUTAMUHBI
¢bomreBoit KUCIOThL. MexaHu3M eHCTBHA Cyb(aHmIaMUAHBIX penaparoB. OOMeH cepycoaepKamux
aMUHOKHCIIOT. TpaHCcMeTHIIMpOoBaHEe. METHOHMH U S-aicHO3UIMETHOHNH. CUHTE3 KpeaTuHa, aipeHalNHa,
bocharuaunxonunos; metunuposanue JJHK. MetunupoBanue romouuctena. OOMeH apoMaTHYECKUX
aMHHOKUCIIOT. OOMeH (peHnIanaHHa ¥ THPO3KHA B pa3HbIX TKaHAX. DEHUIKETOHYpUs: OMOXUMHYECKUI
neQeKT, mposiBIeHHUs 00JIe3HI, METOIBI MIPEAYIIPEkKACHUS (TeHETHUECKask KOHCYNBTAlUs ), TMarHOCTUKA U
neyeHue. AnkantoHypus. AnsonHn3M. Hapyiienne cunrtesa nodamMuna npu napkuHcoHuszme. Metaboiamnsm
tpunrodana. bonesnsr Xapruyna. OOMeH cinoxHbIX OenkoB. OOMeH remornobuna. buocunres rema u ero
perymsiuus. Hapymenus cunresa rema: nopgupun. Pacniag rema. O6e3BpexxnBanue ounupyouna. OomeH
’KeJie3a: BcachblBaHKE, TPAHCIIOPT KPOBBIO, IeNOHUpoBaHue. Hapymienus oOMeHa xenesa:
xKeJe307epUIUTHAS aHEMUs], TeMOXpoMaTo3. Pacmiaj HyKiIenHOBBIX KUCIOT. Hykieasbl nuieBapuTeabHOro
TpakTa u TKaHe. Pacniag mypuHOBBIX HykJIeoTHI0B. [Ipencrapinenne o GMocuHTE3€e MypUHOBBIX
HYKJICOTHIOB; HaYaJIbHbIE CTa K OMOocuHTe3a. VIHO3MHOBAsI KMCIIOTA KaK MPEIIIeCTBEHHUK a/IeHIIIOBOM U
ryaHuiioBoit kuciot. [IpencraBnenue o pacmnange 1 OMOCUHTE3€ MUPUMUAMHOBBIX HYKJICOTUIOB. Perymsnus
OMOCHHTE3a MyPUHOBBIX M MUPUMUANHOBBIX HYKJI€oTHA0B. Hapyiienus oomena Hykiaeotunos. [logarpa;
IIPUMEHEHUE U0y pHUHOIA ISl JeueHus nogarpsl. Kcantunypus. Oporauuaypus. buocunres
Ne30KCUPUOOHYKIEOTUIOB. [I[puMeHeHne MHrMOUTOPOB CUHTE3a 1€30KCUPUOOHYKIICOTHIOB /TSl JICUCHHS
37I0Ka4eCTBEHHBIX ormyxojei. Jlekuus 3. CTpoeHne HyKJIeMHOBBIX KHCIOT. CBsi3u, popMupyromune
nepBuyHyIo U Bropuunyio ctpykrypy JHK u PHK. Tunet PHK: puGocomusle, TpaHCTIOPTHBIE, MaTpUYHBIE.
Crpoenue xpomaruHa u pudocom. buocunres JIHK (permkanusi). CyOcTparhl, HICTOYHHKU SHEPTHH,
Mmarpuna, pepmentsl u 6enxu JJHK-permkarusaoro komruiekca. [loBpexxaenus u penapanus JJHK.
buocunres PHK (tpanckpumnius). IHK kak marpunia PHK-nonumepassl. buocunTtes pubocoMHBIX,
TpaHcnopTHbIX U MaTpu4HbIX PHK. TToHsATHE O MO3aM4HOM CTPYKTYpe F€HOB, IEPBUYHBIX TPAHCKPUIITAX U
UX MOCTTPAHCKPHUIIIMOHHOM IPOLECCHHT). buocunTes 6eKkoB (TpaHcisnus). bruonornyeckuii ko,
CoiicTa Ononmorndeckoro koaa. buocunres amunoanun-TPHK. benok-cunTe3upytomas cucrema.
[TocnenoBarenbHOCTH COOBITUH MPH 0OpPa30BaHUM MOJUIETITHAHOMN LIeNH Ha pubOcoMe: MHHUILIAAIIHS,
SNIOHTANMA U TepMUHAIMs. OYHKIMOHUpOBaHHE NoaupudocoM. [TocTTpaHcasmonHass MOTUPUKAIIHS
O€JIKOB: YaCTHYHBIN MPOTEOIH3, IPUCOETNHEHNE HEOCIKOBBIX KOMIIOHEHTOB, MOJIU(UKAIMSI aMUHOKHUCIIOT,
(opMHpOBaHUE IPOCTPAHCTBEHHON KOH(POPMAIITK MOHOMEPHBIX U OJTMTOMEPHBIX MOJIEKYNI. A/lanTHBHAS
Peryisius SKCIPECCUU TEHOB Y IIPO- U 3YKapuoToB. Teopus onepoHa. @PyHKIIMOHUPOBAHUE OIIEPOHOB,
peryiIupyeMbIX M0 MEXaHU3My UHIYKIMH U penpeccuu. Vi3MeHeHne 6eJIKOBOro cocTaBa KJIETOK MPH
muddepeHInpOBKe, €0 POk A MEAUIMHBEL. MexayHapoaHas uccienoBarenbckas nporpaMmma «l enom
yenoBeka» TexHonorus pekomOonHanTHbIX JIHK, koHCcTpyHpoBanue xumepHsix Monekyn JJHK u ux
kionupoBanue. [lonumepasnas nennas peakuus (ITHP) 1 momumopdusm JUIMHBI pPeCTPUKIIHOHHBIX
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JlaboparopHbie padoThbI.
JlabGopaTopHas padora «IlepeBapuBanue 6ekoB. OnpenesieHue KMCJIOT KeJTYT0YHOI0 COAEPKUMOI0»
Conepxanue J1a0OpaTOpHOM pabOTHI: TUTPOBAHHE KHUCIOT JKEIYAOYHOTO COAEPKUMOTO B MPUCYTCTBHH
Pa3NUYHBIX UHAWKATOPOB; pacueT 0OIIeil KUCIOTHOCTH, CBOOOTHON M CBSA3aHHOW COJSTHON KHCIIOTHI.
Odopmnenne 1abopaTopHOi pabOTHI.
3ammra 1a00paTOpHOI pabOTHI.
KoHTposnpHBIE BONIPOCHI
1. Kakue akTopsl onpenesnstor OMoJIOrH4ecKy o IEHHOCTh MUIIEBBIX OSITKOB?
2. B xakux oraenax XXKT u npu yyactun kakux (pepMEeHTOB IPOUCXOTUT IHIPONIN3 Oenka?
3. Kakue ycioBust HECOOXOUMBI JIJIs1 TIEpeBapUBAHUS OCIIKOB B JKEITyIKe?

4. Kakoif 3H3UM JKEIyJOYHOTO COKa TPUHUMAET ydacTUE B JCHATYpalluu OCIKOB y JEeTell TpyaHOTO
BO3pacra?

5. Kak npoucxoauT akTuBamys NpoTeoTUTHIECKUX (PEPMEHTOB KeTy/IKa U KHIIeYHHKA?
6. Kak npenoTBpaiaercsi 1eiCTBUE MENTUAA3 HA KIETKH JKeJTyJIKa U KUIIIeYHUKa?

7. Kakue BemecTBa sBISIOTCA MpoxykTamu ruapoinu3sa 6enkoB B XKKT? KakoBel MeXxaHH3MBI HX TPAaHCIIOPTa
13 KUILIEYHHUKA B KPOBb?

JlabopatopHas padora «KoHeuHble NPOIYKTHI A30THCTOr0 00MEHa»

OnebiT 1. buyperoBas peakuus Ha MOYEBHHY.

Ompit 2. KonmuvecTBeHHOE OTpeieNieHre KpeaTHHINHA B Mode 1o 1BeTHOH peakuuu Adde (merox [lommepa).
OmeiT 3. KomndyecTBeHHOE ompe/ielieHue aMMuaka B Mode o ManbsdarTu.

Odopmnenne 1abopaTopHOi pabOTHI.

3ammra 1a00paTOpHOI pabOTHI.

KoHTposnpHBIE BONIPOCHI

1. Kakoe BemecTBO SBISETCS OCHOBHBIM KOHEYHBIM IPOJYKTOM a30THCTOTO OOMEHAa B OpraHU3MeE
yesoBeka? [ 1e mporucxXoauT ero CUHTE3?

2. B kakoM BuJe aMMHaK W aMUHHBIM a30T TOMANAOT W3 TMepudepudecKruX TKaHEW B TICUYCHb IS
00pa3oBaHUsI MOYCBUHBI?

3. Jledexr kakoro u3 (HepMEHTOB OPHUTHHOBOTO IUKJIA MOXET OBITh MPUYMHON YBEIHYCHUS CYTOUYHOMH
AKCKpEIHs aprHHUHOCYKIIMHATa?

4. Tlouemy npu MOpaKEHUSAX TIEUCHHU HAOIIONACTCS aMUHOAIMTYPHS?
5. KakoBbI IPUUNHBI YBEIUUYEHHUS U YMEHBIIECHUS SKCKPELIUN AMMOHUIHBIX COJIEH ¢ MOYOH?
6. Y KOTo CyTOYHOE BBIJICJICHHE KpeaTHHWHA OOJIbIIe — Y MY>KYMH WK Y skeHImuH? [Touemy?

7. T1aTonoruio Kakoro opraHa MOXKHO IPEINOJIOKUTh Y OOJBHOT0, €CIM OMOXMMHYECKUN aHAIU3 KPOBH
II0Ka3aJl yBEJIMYEHNE KOHLIEHTpaluu MoueBUHbI? [louemy?

8. IlaTooruio Kakoro opraHa MOXKHO MPEIMOJIOKUTH y OONBHOTO, eclii OMOXMMUYECKHI aHaJu3 KPOBU
[I0Ka3ajl CHUKEHUE KOHIIEHTpauu MoueBUHbI? [Touemy?

JlabopaTopHoe 3aHsTHE

Cemunap o Teme «OOMeH u PyHKIHHM a3oTcoaepkammx coeauHeHrnil. OOMEH aMHHOKHUCIIOT U OCITKOBY.
. OcobenHoctH OenkoBoro oOMeHa. A30TUCTBIN OallaHC.

. Pacmman TkaneBbIx OenkoB. PesepBHBIC OCIIKH.

. IlepeBapuBanue 6enkoB B xxenyake. [Iporeonutnueckue (epMeHTH. MexaHU3M aKTUBALHH.

. [lepeBapuBanue OenkoB B kuieuHuke. [Iporeonutnueckue pepMeHThl. MexaHN3M aKTHUBAIIUH.

. BcacbiBanme npoaykToB pacnanga OenKoB.

. [IpeBpanienus aMuHOKHUCIIOT. [[e3aMrUHUpOBaHUE.

. TpaHCAaMUHUpPOBAaHNE AMHUHOKHUCIIOT.
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. Peakiiun mo kapOOKCHUIIBLHOM TpyTIIe.
9. ObpasoBanue 1 pacnaja OMOTeHHBIX AaMUHOB.

10. TokcuyHOCTH ammuaka. [lepBuuHoOE CBsI3pIBAHUE aMMHaKa B OpraHU3Me INTyTAMHUHOBOM U
acraparmHoBOM KucioTamu. TpaHcropTHele (OpMBI aMMHaKa.

11. O6pazoBanre MoueBHHBI. OPHUTHUHOBBIN ITUKIL.
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12. BoiBenenue aMmmuaka B (hopmMe aMMOHUHHBIX COJIEH.

13. BoccTaHOBUTENBHOE AMUHUPOBAHHEA-KETOKHUCIIOT.

14. O6MeH muIuHa, cepruHa, TPEOHHHA U METHOHHUHA.

15. O6men cepocoaepskamux aMuHOKUCIOT. [{luctnro3. [{uctunypws.

16. O6meH ¢enunnananuHa v THpo3uHa. OeHunKkeTonypus. ANBOMHU3M. AJTKATOHYPHUS.
17. O6men Tpuntodana. bone3ns XaprHyma.

18. O6GMEeH aMHHOKHUCIIOT C pa3BETBICHHOM IIeTIbI0, MKAPOOHOBBIX AMUHOKHUCIOT U
JTMaMUHOMOHOKapOOHOBBIX KUCIIOT. Bone3Hb KiIeHOBOTO cupora.

19. ITaronmoruu azotucroro oOMeHa: OeTKoBass HEIOCTaTOUYHOCTh. KBammmopkop.
20. I'mnepamunoanuaypus. [IpuauHbl, mpuMepsl.

21. Pacniax XpoMOIIPOTEUHOB.

22. CuHTe3 reMoroounHa.

JlabopaTopHoe 3aHsTHE

Cemunap mo teme «OOMEH HYKJICMHOBBIX KHCJIOT. MaTpUYHbIE CHHTE3bD).

. Pacniag u BcachiBaHME HYKJICMHOBBIX KHCIIOT.

. Pacnag myprHOBBIX OCHOBaHHIA.

. CuHTe3 MUPUMUJIMHOBBIX OCHOBAaHUH.

. CUHTE3 MypUHOBBIX OCHOBaHMIA.

. CuHTE3 HYKJIC03U - U Ie30KCHHYKIC03uATpr(OochaToB.

. O6mas cxema 6mocunTesa JJHK u PHK. OGpa3zoBanue cBsi3eil MeX 1y HYKICOTHIAMHU.
. ®epmentsl 6nocuntesa JJHK. benkoBbie hakTops.
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. OcHoBHeIe dTambl onocuaTe3a JJHK.

. buocunres PHK.

10. IIpoueccunr PHK.

11. Cunres JJHK u PHK na marpune PHK. be3marpuunsie cUHTE3BI.

12. Cunres 6enka. O6pazoBanne amuHoanui-T-PHK. T'enetndeckuii ko.
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13. OcHOBHEIE 3TaIbl CUHTE3a OeIKa.

14. Tlepenoc 6enka uyepe3 memOpansbl. [locTTpancisimonHas Moaudukaus Oenka.
15. Perynsmus cuaTe3a Oenka.

16. IlousaTHE O TEHHOM JOIWHTE.

17. BuoxuMmu4ecKue mocaeICTBUS TeHHOTO JIOTIMHTA 1T  OpraHu3Ma 4eJIOBeKa.

JlabopaTopHoe 3aHsTHE

1. Pemienne cutyarimoHHbBIX 3a71a4 10 TeMe «OOMeH 1 QYHKITUU a30Tco/iep Kaimux coennHeHnil. OOMeH
AMUHOKHCIIOT 1 0ekoB. OOMEH HYKJICHMHOBBIX KHCIIOT):

- Ha a30TUCTHIN OajaHC;

- Ha TIepeBapUBaHNE OEJKOB;

- Ha MEXaHWU3MbI HEUTpaTN3allud aMMHAKa;

- Ha OOMEH OTJEIbHBIX AMHUHOKHUCIIOT;

- Ha MeTabOIM3M HYKJICOTH/IOB U HYKJICHHOBBIX KHCJIOT;

- Ha [IaTOJIOTHUU a30THCTOro OOMeEHa.

2. [lucemenHas KOHTpobHas padboTa 1mo Teme «OOMeH 1 QYHKIIMU a30TcoepKaimmx coeanaeHnii. OOMeH
AMHHOKHUCIIOT U OeskoB. OOMEH HYKJIEMHOBBIX KHUCIIOTY.

3. TectupoBaHue (KOHTPOJBHBIN Cpe3).

3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
1. CocTaBbTe U BIyYUTE KOHCIIEKTHI JTCKIIHUA.

2. IlogrotoBerech K JaboparopHbsiM paboram «IlepeBapuBanue OeakoB. OnpeneacHue KUCIOT KETYT0THOTO
cofepKumMoroy, «Koneunble mpoayKThl a30TUCTOTO OOMEHaY.



3. Pemmre 3agaun:

1. 3anonHuTe Ta0MUNy «XapaKTEePUCTHUKA MPOTEOJIUTUYECKUX (PEPMEHTOB KeJTYI0YHO-KUIIEYHOTO
TpPaKTa»:

CrnenudHuHOCTE
ANTHEAITHA -
Mecto AMHT IROTSHES OeHCTEHA
Mecto cuHTSZA - pHope =
OeHCTERT AR THEHEI
npodepMenT | AKTHEATOD
depuenT
CmazmcTan
o0omoTEa
HETYIHA
Iomsemyoodaad

=

ToHKAT KHIIKA

2. C numei B opranu3m pedenka noctynuwio 80 r 6esika B cytku. C Mo40ii 32 3T0 ke Bpems
BbIIeJWJIOCH 12 1 a30Ta. KakoB a3oTuCTbIi 0anaHc y pedeHka?

3. Y O00gbHOro ImJIOXOH AamnmeTurT, TOIIHOTA, MoTeps Beca. Ilpum aHanM3e KeJSYIOYHOIO COKa
omnpenesieHo: 00masi KUCJAOTHOCTh — 20 ea., CBOOOXHOM COJIAHON KHMCJOTHI HeT, Mpo0a Ha KPOBb U
MOJIOYHYI0 KHCJIOTY — MOJIOKUTENbHAas, pe3K0 moBbilieHa akTuBHOCTh JI/II. /lajiTe 3akiroueHue mo
aHaJIN3Yy.

4. Ilpu pepunmre BuUTaMuHA B6 y TrpylHbIX [JeTeil, HAXOAMBIIUXCH HAa HMCKYCCTBEHHOM
BCKAPMJIMBAHUM, ONIMCAHBI NIOPAKEHHUS HEPBHOM cucTeMbl. O0bsICHMTE OMOXUMHYECKHE MEXaHU3MbI
Pa3sBUTHSI MNATOJIOTMH, BCIOMHHMB POJib 3TOI0 BHTAMHHA B O0MeHe HeHpOMeIUATOPOB M
aMUHOKHCJIOT. /{1t 3TOoro mnepeuymciuTe OCHOBHBbIE MNpellIeCTBEHHUKH MeAWATOPOB H CaMu
MeaMaTopbl, MeTa00JM3M KOTOPBIX CBfi3aH ¢ BUTamMuMHOM B6, npuBeautre mnpuMepbl peaxkuuil
00pa3oBaHMsl HEKOTOPHIX OMOTeHHbIX AMUHOB, YKAKUTE, KAK MPOMCXOAUT UX HHAKTHBALMS.

5. B 1962 r. BnepBble ObuIa omnmHMcaHa ceMeiliHasi THMIIEPpAMMOHHEMHs, IiepejaBaeMasi II0
ayTOCOMHO-PEleCCHBHOMY THIY. JTO 3a00/ieBaHUE XapaKTepu3yercsi CTONKUM YyBeJUYeHHeM
COJdepP:KaHUsl B KPOBHM aMMMAKa M MOJHBIM OTCYTCTBHEM HHUTPY/LIMHA. OCHOBHbIe KJIMHHUYECKHE
CHMIITOMBI CBSI3aHBI C MOPAaKeHNEM LHEeHTPAJIbHON HepBHOI cucTembl. Hannmmnre peakunio, koropasi
0JloKupoBaHA NMpH AaHHOI martosoruu. [louyemy cocTosiHme GOBHBIX YJY4YIIAeTCH MOCJ€e BBeACHUS
MIyTAMUHOBOM KNCJ0THI? Kak H3MEeHHUTCSl CyTOUHOE BbljIeJIeHHe MOYEBHUHBI IIPH 3TOI naTo1orum?

6. B 00JbHUIlY OCTaBJIeH JBYXJIETHUI pPe0CHOK ¢ SIBJICHUSAMH OTCTAJIOCTH B (PU3NYECKOM H
YMCTBEHHOM pa3BuTuu. B Moue oOHapy:KeHbl (eHHIAJAHUH M (PEeHWINMPOBUHOIPAAHAS KHUCJIOTA.
KakoBa mnpuuyuna 3a0oneBanusi? Ilouemy B Moue B OO0JbIIMX KOJUYECTBAX TMOSBJISETCS
ennnananun? Ipensoxure JedeHue sl JAHHOTO CIOyqas.

7. Y HOBOPOXKIAEHHOI0 pe0eHKa B PoA0Me O0HAPYKUJIM HA MOKPBIX MeJIeHKaX TeMHble nsiTHA. [Ipu
00cJ1eI0BAHUU B MOYe 00HAPYKEHO 00JIbIIIOe KOJUYEeCTBO TOMOTeHTU3NHOBOM KHCJI0TbI. QO0bsiCHUTE
BO3MOKHYI0 TNPHYMHY HaljaioiaemMoro HapymeHusi. /[lass orBera Ha3oBHTe COeIMHEHMHS,
HAKAIUIMBAKOIIHEeCs B MoYe OO0JbHOI0, YKa:KUTe, MPU KAKOM 3a00/1eBAHMM HAOJIOAAETCHA TAKOM
cumnToM. Hanmumurte cxemMy MeTadoM4ecKoro myTH, B KOTOPOM 3TO COeIMHEHHe SIBJIsIeTCSA
NMPOMEKYTOYHbIM MeTadouToM. HazoBute ¢epmMeHT, OTCYTCTBHE KOTOPOro SIBJASIETCH NPUYHHOM
3a00J1eBaHuUs.

8. AJTIOMYPHUHOJI — HHTMOUTOP KCAHTHHOKCHIA3bI — MCIOJIb3YeTCs JIA JiedeHuss moaarpol. KakoBa
OMOXMMHMYECKasi OCHOBA TAKOIO JieYeHus1?

9. IIpu HacJieICTBEHHOW OPOTANMAYPUM HAPyLIaeTCcss MeTa00/JM3M NUPUMHINHOBBIX HYKJIEOTH/I0B.
JTO NPUBOIAMT K Pe3KOMY OTCTABAHHMI0 B YMCTBEHHOM M (U3HMYeCKOM pPa3BUTHH, HAPYLIEHHIO
npoueccoB kKposerBopeHusi. C M0o40il 00JbHBIX BBIBOAMTCH 0 1,5 r OpOTOBOM KHCJIOTHI B CYTKH.
Ha3zoBute ¢epMeHT, HacaeACTBEHHbIH JedeKT KOTOPOro fABJsIETCA NMPUYMHOH 3TOro 3a00/ieBaHMs.
O0bsicHUTe, IOYeMYy BBeJdeHHe YPUAMHA WJIM HMTHIMHA YMEHbIIAeT NMaToJ0rHyYecKue MPOsiBJIEHUs!
00J1e3HM.
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10. Y 310poBOro 4enoBeka B MoOYe OOHAPYKMBAKTCH AJAHWH, CEPUH, IIYTAMHHOBAas KHCJIO0TA,
[IUIUH. Y 4YejioBeKa, 00JbHOr0 HMCTHHYpPHEH, ¢ MOYOH BBIICJISIOTCH AMHHOKHUCJIOTHI, KOTOPBIM
coorBeTcTBYOT KoaoHbl MPHK: LYY, I'YY, HVYI, I'YI, VUI, I'VL, AYA. Bblaeilenne Kakux
AMHHOKMCJIOT XapaKTePHO 1S 001bHBIX HMCTHHYPHEH?

Tema 7. OcHOBHbIE NIPUHUIMIIBI peryjsiuuu ooMeHa Bemiects B opranusme (OIIK-5)

Jlekumus.
Jlexumst 1. [opMoHaNbHAS pETYIIAIUS KaK CPEICTBO MEKKIETOYHON M MEKOPTaHHON KOOPIUHAIIMKA OOMEHa
BenecTB. OCHOBHBIE CHCTEMbI MEKKJIETOUHON KOMMYHHUKAIIUU: SHAOKPUHHAS, TapaKpUHHAsL, ay TOKpUHHAs
cuctembl. Kimaccuduxanusi ropMOHOB 10 MecTy 00pa3oBaHUsl, 10 MEXaHU3MYy JeicTBUs. Posib TOpMOHOB B
cUcTeMe peryasiuuu Meradonusma. Mzmenenus merabonrsMa npu rumno- u runeprupeose. [Ipuunnsl u
MPOSIBJICHUSI SHIEeMUUecKoro 300a. [1onoBbIe TOPMOHBI: CTpOEHHE, BIUsHIE Ha 00MEH BEeIIeCTB U PyHKIIUU
MOJIOBBIX JK€Je3, MaTKU U MOJIOYHBIX >kene3. [opMoH pocta, cTpoeHue, pyHKuuu. CUHTE3 U CEKpeIus
MENTHIHBIX TOPMOHOB, TPOU3BOAHBIX AMUHOKHUCIIOT U KOPTUKOCTEPOUI0B. MI3MeHeHust karaboan3ma npu
runiep- u runokoprunmaMe. bonesnp Kymunra. Cunapom Kymunra. bonesns Anaucona. Perynsamus
CUHTE3a M CEeKPELUH TOPMOHOB 10 MEXaHU3MY 00OpaTHOM CBsI3U. Perymnsius sHepreTndeckoro MetTadbonmusma,
POJIb MHCYJIMHA U KOHTPUHCYIISIPHBIX TOPMOHOB B 00ecriedeHny romeoctasa. Poiib MHCYNIMHA U IIOKaroHa B
PErysiiuu SHEPreTUYECKOro MeTabosin3Ma Mpu HOpMajabHOM MUTAaHUH U MIPU TOJI0IaHuu. VI3mMeHeHus
TOPMOHAJIBHOT'O CTaTyca U MeTabonu3Ma Mpu caxapHoMm nuadere. [larorene3 0CHOBHBIX CUMIITOMOB
caxapHoro auabera. /lnabernueckas koma. [laTorenes mo3mHUX OCIOKHEHUN caxapHOTo auabdera (Makpo- u
MUKpPOAHTUOIATUH, HeQponaTus, peTuHoNnaTus, karapakra). Jlekuus 2. [laTorene3 0CHOBHBIX CUMIITOMOB
caxapHoro auabera. /lnabetnueckas koma. [laTorenes mo3mHUX OCIOKHEHUN caxapHOTo auabdera (Makpo- u
MUKpPOAHTUOIATUH, HePpomnaTus, peTUHONATHUs, KaTapakTa). Poib TOPMOHOB B peryisunu oOMeHa Kaublus
u ocdaros (mapaTropMoH, KaIbIIUTOHUH U KaTbIUTPUON). CTpoeHne, OMOCHHTE3 U MEXaHU3M JCHCTBUSA
KanpruTpuona. [IpuuuHbl U IpOsIBICHUS paxuTa, TUIO- U TUlepnapaTuponan3ma. Poias nouek B oomMeHe
BemecTB. OOMEH BOZbI 1 MUHEPAIBHBIX coieid. O0mue cBoMCTBAa MOYH. XMMUYECKHI COCTAB:
OpraHMYecKHe U HeopraHudyeckue BeuiecTna. [laTonornueckue KOMIOHEHTHl MOYH, MEXaHU3MBI UX
nosiBiieHus1 B Moye. KilMHUKO-IMarnocTuueckoe 3HaueHue OMOXMMUYECKOT0 aHalln3a Mouu. Ponb rmouek B
MoJAepKaHUH KHUCIIOTHO—OCHOBHOTO paBHOBecHs. Poiib moyek B 00e3BpeKMBaHUN aMMHaKa.
MuHepabHBIC BellIeCTBa TKaHel yenoBeka. Kinaccudukamus. [1ytu moctyruieHus MUHEPAIbHBIX BEIIECCTB B
OpraHM3M, MEXaHU3MbI BcachlBaHUA. OYHKIIMU MUHEPAJbHBIX BEIIECTB. DIEKTPOIUTHBIN COCTAB
OMOJIOTUYECKHUX KUIKOCTEH. MeXaHU3MBI PETYISAIUNA 00beMa, AIICKTPOIMTHOTO cocTaBa u pH kuakocTei
opranusma. Ponp modexk, Keny104HO-KUILEUHOTO TPAKTa, KOXKHU, JIETKUX B PETYJIALHUNA BOJHO-COJIEBOTO
oOMeHa. Perymnsmus BogHO-coneBoro ooMena. Ctpoenne U (GyHKIUH alibJJOCTEPOHA U Ba30NPECCHUHA.
Cucrema peHUH — aHTHOTEH3HH - allbJJIOCTepOH. bruoxuMuyeckne MexaHu3Mbl BOSHUKHOBEHHUS [TOYEUHOM
TUINEPTOHUN

JlaGopaTopHbie padoThbI.
JlaGopaTtopHasi pab6ora «VMuHepaJbHbIi U BOAHO-COIEBOI 00MEeH».
Coneprxanue 1aboparopHoOi padoThI

OmbiTr 1. Omnpenenenue Heopranuueckoro ¢ocdopa B CBHIBOPOTKE KPOBH 110 BOCCTAaHOBJICHHUIO
bochopHO-MOMHOAEHOBOM KUCIOTHI (POTOMETPHUESCKIM METOIOM).

Omnpit 2. OnpeneneHne Kajablus B CBIBOPOTKE KPOBU IO METOAY A€ Baapaa (TUTpUMETPpUYECKUM METOAOM).
Odopmiienne mabopaTopHOil pabOTHI.

3amura 1a0opaTopHON pabOTHI.

KoHTponbHbIE BOTPOCHI

. KakoB MuHepanbHblii cocTaB KpoBU?

. Kakue ropMoHBI peryaupyoT BOAHO-COJIEBOK 0OMEH B opranusme?

. Kakue ropMoHbI y4acTByIOT B peryisiun GochopHO-KaablueBOro oomMena?

. B xakux ciydasx pa3BUBAIOTCS TMIOKAJIbLIMEMUS U TMIIEpKaIbLIUEMUs?

. B xakux ciydasx pa3BUBAIOTCS TUIOKATHEMUS U THIIEPKAIUEMUs?

. [lepeuncnure mpuunnbl TUnepdocharemun u runodocharemMun.
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. YK@XXUTE CUMIITOMBI TUIIO- U THINICPKAJIBIUCMUU.



JlabopaTopHas padora «buoxumusi Moun».
Ommit 1. BeisiBnenue ¢ppykro3ypuu npoboit CennBaHOBa.

OnwiT 2. HOHyKOHH‘IGCTBCHHBIfI MCTOA OIPCACICHUA TJIIIOKO3blI M KCTOHOBBLIX TCJI B MOYC C MOMOIIBIO
TECT-IIOJIOCOK.

OmnpiT 3. [TomykonuuecTBEHHOE OIpesiesieHre Oenka B Moue npoboii I'emnepa.
OmeiT 4. KauecTBeHHOE OOHApY)KEHHNE aMUHOKHCIIOT B MOYE.

Odopmnenne 1abopaTopHOi pabOTHI.

3ammTa 1a00paTOpHOI pabOTHI.

KoHTposnpHBIE BONPOCHI

. Kakuie ropMOHBI y4acTBYIOT B perysiiuu oOMeHa yIiieBOAOB, KUPOB U OEIKOB?
. Uto sBIsieTCs mpuUMHON caxapHoro auabera | u 2 tuma?

. Kakne n3ameHeHns: OMOXMMHUYECKOTO COCTaBa MOYHM HAOIIOMAIOTCS TIPH caXxapHOM uadeTe?
. [Ipu kakux 3a00eBaHUSX HAOMIOAACTCS TIIIOKO3YPHS?

. I[Ipu kakux GU3NOIOTHUECKUX COCTOSTHUSAX HAOMI0AAaeTCs IIOKO3YpHs?

. YKaxXuTe MPUUMHBI pa3BUTUS (HPYKTOZYpHUH.

. [Ipu xakux 3a601€BaHUSAX B MOUYE IPUCYTCTBYET OEIOK?
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. [Ipu kakux 3a00neBaHUSAX HAOMIOAACTCS AMUHOAIMTYPUS?

JlaGopaTtopHoe 3ansiTHE.

Cemunap no Teme «OCHOBHBIC TPUHITUIIBI PETYISIIE OOMEHa BEIIECTB B OpraHu3Me. [ opMoHanbHas
perymsius oOMeHa OEJIKOB, KHUPOB, YITICBOIOBY.

1. CoBpemMeHHbIE TIPECTABICHUS O TOPMOHAX, OIpeeieHne MOHATHSI, Kiaccupukanus (10 XMMHUYECKOMY
CTPOCHHIO, CTPYKTYPHOU OpraHU3alluy, MEXaHU3MY JICHUCTBU).

. Topmons! runoduza, GyHKIMH B OpraHu3Me.

. TOpMOHBI HAATIOYEUYHUKOB, (PYHKIIMH B  OpraHU3Me.

. TopMOHBI IUTOBUIHON W TTAPAIIMTOBUIHON Keje3, QyHKIIMH B OPTaHU3ME.

. TOpMOHBI MTO/KEITYJOYHOM KeNe3bl U KeNyI0UYHO-KUIIIEYHbIE TOPMOHBI, (PYHKIIMK B OpraHu3Me.
. TecTukynspHble TOPMOHBI, TOPMOHBI  IUYHUKOB, TUTALIEHTHI, (DYHKIIUN B OPraHUu3ME.

. YpOBHU peryisiiiu roMeocTa3a. B3anMoCBsI3b IPOIECCOB OOMEHA BEIIECTB B OpraHU3MeE.
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. Perynsuus oOMeHa yrieBoJ0B, dKUPOB U aMUHOKHUCIIOT MPU YYaCTHH WHCYJIMHA U TIIIOKaroHa.
9. Perynsuus oOMeHa yIiaeBO0OB, )KUPOB U aMUHOKHCIIOT MPH YYaCTUH aJpeHaIMHA U KOPTHU30JIa.

10. 3aboneBanusi, CBSI3aHHBIC C HAPYIICHUEM TOPMOHAJIBHON PETYISAIUA 0OMEHA )KUPOB, YIIIEBOJAOB U
amMuHOKuCcIOT. Cunapom Kymmnara. bone3np Axancona.

11. OcHOBHBIE MPOSIBICHUS CaXxapHOTO auabeTa. buoxuMmuueckne n3MEHEHHs B OpraHUu3Me.

12. OcnoxxHeHus caxapHoro quadera: OMOXMMHUYECKUE OCHOBBI.

13. 3meHeHne oOMEeHa BEIIEeCTB MPU  TOJOAAHHH.

JlaGopaTtopHoe 3ansiTHE.

CemuHap 1o Teme «Perynsiys MHHEpaIbHOTO B BOTHO-COJICBOIO OOMEHa.

1. Obmas xapakrepuctuka (ochopHo-KaabIeBOro oOMeHa. [OpMOHBI, peryiupyomue 0OMeH Kalablus U
dochop.

2. HapymieHust ropMOHAJIbHOM peryasiiuu  oOMeHa Kaiblus 1 pocdopa.

3. MuHepanbHBIi B BOJHO-cOeBOM 0OMeH. DyHKIU Boabl B opranu3mMe. OCHOBHBIC MTApaMETPhI KUIKOM
Cpelbl OpraHu3Ma.

4. DxckpetopHas GYHKITUS TTOYCK.

5. Xumudeckuii coctaB U U3NKO-XUMHUYECKHE CBOWCTBA MOYM B HOPME U MPH MATOJIOTHH.
JInarHoCTUYECKOE 3HAYEHUE.

6. I'omeocraruueckas (yHKIUs TodeK. Poib moyek B moajaepaHuu noctossHeTBa pH.
7. Metabonuueckasi GyHKITUS TTOYEK.



8. Ponb mouek B mojiep:kaHuK NOCTOSHCTBA pH 1 peryssiinuy BOAHO-COJIEBOTO OOMEHA OpraHu3Ma.

Ba30npeccp1H. Cucrema PCHUH - AHTHOTCH3UH - aJIbJJOCTCPOH. buoxumudeckue MexaHU3MBbl
BO3HHKHOBCHHS ITOYCUHON THIICPTCH3UH.

9. ArpuanbHblil HaTpUilypeTHUYeCKUi nentua. KuHUH—KaJUIMKPEHHOBAsl CUCTEMA.

JlaGopaTopHoe 3aHsiTHE.

1. PemieHnue cUTyalMmOHHBIX 3a7a4 M0 TeMe « OCHOBHbBIE TIPUHIIUIIBI PETYISIIUU OOMEHA BEIECTB B
OpraHu3Me»:

- perymsus oOMeHa OeJIKOB, JIMIHUI0B U YIIICBOIOB;

- peryisinus BOJHO-COJIEBOTO OOMEHa;

- perymsiust GopOpPHO-KATBIMEBOTO OOMEHA;

- 3a00JIeBaHus, CBSI3aHHBIC C HAPYIIICHUEM TOPMOHAILHOW PETYIISIIUH.

2. [TucbMeHHast KOHTpOJbHAA padoTa Mo TeMe «OCHOBHBIE MPUHIUIIBI PErYISIMY OOMEHa BEIECTB B

OpTraHHU3MeE».
3. TectupoBaHue (KOHTPOJIBbHBIN CPE3).

3anaHus AJ151 CAMOCTOSITEILHOI padoThI.
1. CocTaBbTe M BBIYYUTE KOHCIIEKTHI JICKIIUM.

2. IoaroroBsrech K JaboparopHbIM paboram «MuUHEpanbHbIi U BOTHO-COJNEBOM 0OMeH», «buoxumus

MOYM.
3. Pemure 3anaun:
1. 3anoaHuTe TA0IMNY «BiusiHMEe TOPMOHOB HA YIVIEBOAHbIH 00MeH)).
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TopnoH Fneten (opragel-mameEH | HaverenHe MeTadOmH3MA B KISTKAX-MHIISHIX
Hucymn

Koptuzon
I mokaroH

AnpeHanTHH

2, 3amoERTe TAOMHNY «] OPMOHEL PErYIHPVIOMINE EOHO-CONSE0H 00MeH».

Topuon MecTo cHHTEzA CramMya SipderT geficTERA
BazonpeccHE

ANeqocTepos
| YPSTHHSCKRH pakTop
3. SanomEETe TAbmENY «] OpMOHEL peryIHpPYVIOMHE 00MeH KamenHi H docdopar.
Topuon MecTo cHHTS2a Cranyn SijderT geficTERA

IIIT
KamenutpEon
Kameumronag

4. HzvaaTe cxemy:
‘.‘I'I,IIE‘J'IE'HHE.' WNH NOpaeEHHE NApALHTOEMAHEX Henes

|

HeduuynT naparropMoqa

— T

YueHeLWeHWE MOBUAME LMK BreegeHue KaneUuma
KANBUWA W3 KOCTEA € MOYoR

CHMMEHNE KOHUEHTPEUHH KansUWA B KPOBK

!

MopeUEHKE HE PEHD-MEILLEY HOW B DSE':,",EI_I-!M OCTH

'

Cynopory, NapHHroCmaze

CocTaBbTe aHAJOIMYHYIO CXEMY AJIs TUIepHapaTUpeonan3Ma.

5. IlpuBenute nmpuMepbl ABYX PeryJsiTOPHbIX (pepMEHTOB, B OTHOLICHHUM KOTOPbIX HMHCYJIHH H
[NIIOKArOH SIBJSIIOTCA aHTaroHuctamu. Hanummure peakuuu, KarajJu3supyeMble 3 TUMH (pepMEHTAMHU,
U NpeacTaBbTe CXeMbl PeryJisiiiii HHCYJIMHOM U [IIOKATOHOM.

6. XapakTepHbIMH CHMIITOMAMM CaXapHOro Aualdera SIBIAIOTCI: THIEPIIHKEMHs H IVIIOKO3YypHs;
KETOHEMHUS]I M KeTOHYPHs; a30TeMUsl M a30TypHsl; NOJMYPHS W TOJUAUINCHS; THIEPJIMIHAEMHUS.
Oo0bsicHUTE, TOYEMY.

7. Ilpn n30bITOYHOI CeKpelHH TOPMOHA y 00JIbHOI0 Pa3sBUWIICH IK30(pTaIbM, BO3HHKJIA TaXUKapAUs,
Pa3ApakKuTEeJbHOCTh W Hcxydanue. O kKakoM ropMoHe muaer peub? KakoBbl OMOXMMHYeCKHe
MeXaHN3MbI JelCTBHUS ITOr0 rOpMOHa?
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8. ¥V 0osbHOr0 o0Hapy:KeHa OIyX0/1b HAANOYeYHHMKOB, NPOAYNUPYOIIasi MOBbIIIEHHOE KOJIHYECTBO
kopTu3ona. Kakme wu3MeHeHHsi OHMOXMMHYECKHX IOKasaTejeil KPOBH XapaKTepPHbI A JTOM
narosqorun? Kak m3MeHuTcss o0MeH BellecTB y AaHHOrO 001bHOro? BumsieT JiM rumepnpoayKuus
KOpPTH30J1a HA oOpa3soBanue AKTI'?

9. ¥V Myx4uHBbI 23 JleT NpPH NPOBeJeHHH XHMPYPIru4YecKoi onepanyy MO YIAJCHHI0 ONYXOJIH M3
BEPXHeEro oraesa nepeaHe aojaum runogusa ObLI 3aTPOHYT HepelieeKk 3aaHeidl qoau runopusa. B
NOCJICONEePAMOHHOM MNepuoAe (GyHKOMM 3agHeil M0JM THNOQH3a HOPMAJIM30BAJIMCH, OJIHAKO Y
nanMeHTa Hadaoaanach noauypus. Kak 310 MokxHO 00bSICHUTD?

10. OnumuTe pasHMOY B TOPMOHAJBLHOM H MeTa00JMYeCKOM NPO(PH/ISIX OPraHu3Ma B CHTyalllu
JIETKOT'0 I'0JI0/1a ¥ NMPOAOJIKUTEJIHHOI0 I0JIOIAHMSA.

Tema 8. buoxumus opranos u tkanei (OIIK-5)
Jlekuus.
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Jlexms 1. OcoGeHHOCTH pa3BUTHSA, CTPOCHHUS U MeTabon3Ma 3putpounToB. OOpa3oBanue u
00e3BpeKUBaHNE aKTHUBHBIX ()OPM KHCIIOPOAA B SpUTPOLUTAX. TpaHCIIOPT KUCIOPOAa U TUOKCUAA
yrnepoaa. OcoOeHHOCTH HACHIIIEHUS TeMOITIO0MHA KUCIOPOIOM M yrapHbIM ra3oM. OCHOBHBIE CBOMCTBA
OeKOBBIX (PpaKIUil KPOBH U 3HAYCHHUE UX OINPECIICHUS U TUarHOCTUKU 3a00JIeBaHHIH.
OH3uMoanarHoctuka. CBepThIBaloOIas CucTeMa KpOBH. JTarbl 00pa3oBaHus (GUOPHHOBOTO CTYCTKA.
BHyTpeHHMI 1 BHEUTHUI ITyTH CBEPThIBaHUsA. KOMIIOHEHTHI, IPUHIUITBI 00pa30BaHus U
MOCIIEIOBATEIbHOCTD (DYHKIIMOHUPOBAHUS (PEPMEHTHBIX KOMITJIEKCOB MPOKOATYISIHTHOTO Iy TH. Posb
ButamuHa K B cBepThiBaHNM KpoBU. OCHOBHBIE MEXaHU3MBI (PUOPUHOIM3A. AKTHBATOPHI INIA3MUHOT€HA
Kak TpoMOonuTHyeckue cpenctsa. OCHOBHbIE aHTUKOATYIISTHTBI KpoBU: aHTUTpoMOuH 111, MmakpornoOynuH,
AHTUKOHBEPTUH. AHTHKOATyJISHTHBINA MyTh. [ eModummu. Knunudeckoe 3HaueHue OMOXUMUYECKOTO
aHanu3a KpoBu. OCOOEHHOCTH OMOXMMHUYECKOTO COCTaBa MedeHu. Peakinu o0e3BpeKuBaHMs BEIIECTB B
neueHH. [IOHATHS «TOKCUYHOCTB». MeTaOoIM3M SHAOTEHHBIX U UY>KEPOIHBIX TOKCUYECKUX BEIIECTB:
pEeaKLUU MUKPOCOMAIBHOIO OKHMCIIEHUS M PEAKIIMY KOHBIOTAIUH C [NIyTaTUOHOM, IVIIOKYPOHOBOM KHUCJIOTOM,
cepHoii KucnoToil. Peakiiun o6e3BpekuBaHus MPOAYKTOB THUEHUS, MOCTYAIONIUX U3 KUIIEYHUKA. berok
MHOKE€CTBEHHOH JIEKapCTBEHHOH ycToHunBOCTH. OOe3BpeKMBaHUE HOHOB TSDKEINIBIX MeTauoB. benku
TEIUIOBOTO moKa. Ponb meuenu B oOMeHe rema. Peakuuu pacnazna rema, «rpsMon» U «HEIPSMOi»
ounnpyoun. Ob6e3BpexxuBanue omnpyouHa. «lIpsmoii» u «HenpsaMoit» ounupyous. Hapyienuns oomena
OounupyOuna. JKentyxu: reMolMTHUECKas, 00TypaliioHHasl, IeYeHOUHO-KIIeTouHast. XKenryxa
HOBOpPOXKICHHBIX. HaciencTBenHbie sxenTyxu. [lnarnoctuueckoe 3HaYeHUE ONpeieiieHrs: OuIpyOrHa u
JPYTUX JKETYHBIX TUTMEHTOB B KPOBU U Mo4e. bruoxnuMudeckrne MexaHu3Mbl pa3BUTHS
[I€YEHOYHO-KJIETOYHON HEOCTATOYHOCTH U NIEYEHOUHOM KOMBI. BHOXMMHUeCcKre METOIbl TUAarHOCTUKU
HapymeHni GyHKuuu nedeHu. Jlekmus 2. XuMu4eckuil cocTaB HepBHOM TKaHH. MUETMHOBBIE MEMOPaHBbI:
0COOEHHOCTHU COCTaBa U CTPYKTYpbl. DHEPreTUYeCKuil 0OMEH B HEPBHOM TKAaHU; 3HAYCHHE a3pOOHOTO
pacnazia DroKo3bl. BHOXMMUS BO3HUKHOBEHMSI U ITPOBEAEHUS HEPBHOTO UMITYJIbCa. MOJIEKy s pHbIE
MEXaHN3Mbl CHHAIITUYECKON niepeadyr. Meauaropsl: alleTUIIXOINH, KaTeX0JIaMHUHbI, CEpPOTOHMH,
-aMHUHOMACIIsSIHas! KUCIIOTa, IITyTaMUHOBAs KUCIIOTa, TIUIMH, TUCTaMHUH. Baxkneimue Oenku Muopuopu:
MHO3HH, aKTHH, aKTOMHO3UH, TPOIIOMHO3HUH. TPOIIOHUH MoJeKyisipHasi CTpyKTypa MuopuOpui.
broxumuueckne MeXaHn3Mbl MBIIIEYHOTO COKpAIeHUs U pacciabnenus. Ponb rpanguenTa oJHOBaJIEHTHBIX
MOHOB M MOHOB KaJIBIUS B PETYJISILIUN MBIIIEYHOTO cokpareHus. CapkoruiasMaTHieckue OenKu:
MHOIJIOOHH, €ro CTPOCHHUE U (PYHKIIMH. DKCTPAKTUBHBIC BellecTBa MBI, OCOOCHHOCTH SHEPreTHIECKOTO
oOMeHa B MbIIIIax; kpeatuHpocdar. buoxumudeckue U3MEHEHHs TPU MBILIEYHBIX JUCTPODUAX U
nenepBauuu M. Kpearunypus. Komnaren: 0cOO€HHOCTH aMHHOKUCIIOTHOTO COCTaBa, IEPBUYHON U
MPOCTPAHCTBEHHOU CTPYKTYpbI. PO ackopOMHOBOM KHCIOTHI B THAPOKCHINPOBAHUUIIPOJINHA U JIN3HHA.
[TposiBnenust HepocTaroyHOCTH BUTaMuHa C. OCOOEHHOCTH OMOCHHTE3a U CO3PEBaHMs KOJUIareHa.
[Monumopdusm komnareHa: puOpuUILIO0OpasyoIIue, ACCOUHUPOBAHHBIE ¢ PUOPUILIAMU, «3aTKOPEHHBICY,
MUKpOGUOPpMILIsIpHBIE THITBI KoJutareHa. OcoOeHHOCTH CTpOeHUs U (DYHKLMHN 37IacTHHA.
benkoBo-yreBoaHbIE KOMIUIEKCHL. [ TMKO3aMUHITIMKAHbI M TpoTeonnkanbl. CTpoenue u GpyHkims. Poib
[JTIOKYPOHOBOM KHCIIOTBI B OPTaHU3AIIMH MEXKJIETOYHOTO MaTpuKca. AAre3uBHbIE OEIKH MEXKIETOYHOTO
Marpukca: (UOPOHEKTHUH U JAMUHUH, UX CTpOEHHE U PyHKIUH. PoJIb 3THX OEIKOB B MEKKIETOYHBIX
B3aMMOZAECHUCTBUSX U pa3BUTHH omyxosield. CTpyKTypHasi opraHu3anysi MEKKJIETOYHOIO MaTpUKCa.
W3MeHeHus: COeIMHUTENBHOM TKaH! IIPU CTapeHUH, KojulareHo3ax. Posb KosmareHasbl Ipy 3aKUBJICHUN
paH. OKCUIIPOIMHYPHS NP KoJulareHo3ax. boie3nu coequHuTensHoi Tkanu. KieTku KoCTHOM TKaH! —
0CTE00IaCThI, OCTEOIUTHI, OCTEOKIACTH. XMMHUUYECKHIA COCTaB KOCTHOU Tkanu. Heopranuueckue
KoMnoHeHTHI. Oprannueckuii Mmarpukc. opmupoBanue koctu. [Iponecc occuduxannu. PezopOrus
KOCTHOM TKaHH. DaKTOPHI, BIUSIOUINE HA META00IN3M KOCTHOW TKaHHU: TOPMOHBI, (DepPMEHTHI, BATAMUHBI.
OcHoBHBIE TPyNIBI 00NIE3HEH KOCTEH.

JlaboparopHbie padoThbI.
JlaGoparopHasi padora «OnpenesieHue OMJINPYyOUHA B CHIBOPOTKE KPOBH 10 IMA30PeaKIUu B
NPHCYTCTBHH aKneJepaTopa (Merox Menapammka, Kinerropua u I'poda)»
Coneprxanue 1abopaTopHO paObOTHI:

OmnpeneneHne KOHIIGHTPALUU OOLIET0 W MPSMOro OWIMpyOMHA B CHIBOPOTKE KPOBH IO JHA30PEAKIMU C
JIMAa30CMEChI0 U KO(PEHMHOBBIM PEAKTHBOM (DOTOKOJIOPUMETPUYECKHM METOJOM. PacueT KOHIEHTpauu
HENpsAMOTo OUIHPYOHHA.

Odopmiienne mabopaTopHOil pabOTHI.



3amura 1a00opaTopHON PabOTHI.

KoHTponbHbIE BOTTPOCHI

. KakoBa xummnueckast npupona ounmupyounna?

. Kakue mpornieccrl mpoucxoasaT ¢ OumupyOnHOM B TieueHU?

. Ha yem ocHOBaHO AeneHune OMaMpyOrHa Ha MPSIMON M HENPAMO?

. KaxoBo HOpManbHOE coneprkanne OnnnpyOnHa B CBIBOPOTKE KPOBH?

. Ilpn xakuX BUAAX JKENTYX B MOUE MOXKET OOHapyKUThCs Omnpyoun? [Touemy?
. IIpn xakux BHAAxX )KENTyX MPOUCXOAUT oOecriBeunBanue kana? [Touemy?
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. Kak oTmnunTh MEXaHNYEeCKYI0 J)KENTYXy OT F€EMOJIUTHYECKOH 110 aHaJIN3y KpOBU?

JlaGopaTopHasi padora «KoJimuecTBeHHOE onpeaeeHne 001ero 6ejika CbIBOPOTKH KPOBH 1O
OMypeToBOl peakuumn»

Coneprxanue 1ab0paTopHOM pabOTHI

KonmnuectBenHoe ompenenenue oOmiero Oeika CHIBOPOTKM  KPOBHM 1O  OWypeTOBOW  peakuuu
(OTOKOIOPUMETPHUECKUM METOJOM.

Odopmnenue 1abopaTopHOi pabOTHI.

3ammTa 1a00paTOpHOI pabOTHI.

KoHTposnpHBIE BONIPOCHI

. KakoBbI 0OCHOBHBIE (DYHKIIMU KPOBU B KU3HEIEATEIIBHOCTH OpraHu3ma?

. Kakue GenkoBbie (ppakiiuil BXOAAT B COCTaB M1a3Mbl KpoBU? KakoBbI MX OCHOBHBIE (DYHKIIUU?
. B 4em oTimmume CbIBOPOTKH OT IIIa3Mbl?

. Ilepeuncnute OydepHbie CUCTEMBI KPOBH.

. IlpuBeanTe npuMepsl CEKPETOPHBIX U AKCKPETOPHBIX ()EPMEHTOB KPOBH.

. IlpuBeanTe MpuMephl HHANKATOPHBIX (PePMEHTOB KPOBH.

. HazoBute ocHOBHBIE OeNIKM — (DaKTOPBI CBEPTHIBAHUS KPOBH.

0 I N n bW

. Uto xapakrepusyet O6enKkoBbIi Koapuient? Kakue 3a001eBanuss MOTYT IPUBECTH K €r0 N3MEHEHHIO?
9. VYkaxxute nNpU4UHbI TUIIONIPOTEUHEMUH.

10. Ykakute npUUMHBI TUIIEPIIPOTEUHEMUH.

JlaGopaTopHoe 3aHsiTHE.

CemuHap no teme «broxumusi OpraHoB U TKaHEW».

1. X¥MHUYECKHIA COCTaB KPOBH: XapaKTEPUCTHKA OCHOBHBIX OCIKOBBIX (ppakiuid. Jlmarnoctuueckoe
3HaueHue OEKOB KpoBU. Poib anbOymMuHa U TIIOOYJIMHOB B TPAHCIIOPTE BEIIECTB.

2. HebGenkoBbIe BelecTBa KPOBU:  a30TCOACpIKaIIUE U 0€3a30TUCTHIC: OOIIMI M OCTaTOYHBIN a30T,
a30TeMHs, €€ BUJIBl 1 TTPHYMHBI BOSHUKHOBEHUS. DJICKTPOJIUTHI IJIa3Mbl KPOBH.

3. deixatenbHast GyHKIUS KPOBH.

4. BydepHble cucTeMbl KPOBU M KHCIIOTHO-OCHOBHOE PaBHOBECHE.
5. CoBpeMEHHbBIE TPEACTABICHHS O CBEPTHIBAHUU KPOBH.

6. [IpoTUBOCBEPTHIBAIOIIAS CUCTEMA KPOBH.

7. Hapymienust cBepTbiBanus KpoBu. [emodumuu. TpomMO03bl.

8. depMeHTHI KPOBU KaK OMOXMMHUYECKUE HWHIMKATOPHI MOBPEXKICHHUS BHYTPEHHUX OPraHoB (TIpu
uH(papKTe MUOKapa, 3a00JEBaHUSAX MBIIII, OIYXOJSAX KOCTEH, MaHKpeaTHTe).

9. Xumnyeckuit coctaB neueHu. OCHOBHbIE (YHKIIUH.

10. Ponp mmeyeHu B oOMeHe OEJIKOB.

11. Ponb nedyenu B 0OMEHE JIMIINIOB.

12. Posb 1ie4eHH B YIJIEBOAHOM OOMEHE.

13. X¥MUYECKHUI COCTaB JKCITUH, JKSTIHEIX KaMHCH.

14. MeTaboau3M >KeTIHBIX TUTMEHTOB. bunupyOuH.

15. Ob6rypaimoHHas *KenTyxa, IPUIMHBl BO3HUKHOBEHUS, TUarHOCTHKA.
16. I'eMonuTHuecKas KenTyxa, IPUYMHbBl BO3HUKHOBEHUS, TUATHOCTHKA.
17. [lapeHxuMaTo3Hast )KeNTyxa, MPUYUHbl BO3HUKHOBEHHUS, TUArHOCTHUKA.



18. Obe3BpexkuBatomas GyHKIHS medeHn. MOHOOKcUreHaszHas (hepMeHTHas cuctema. Korbroramus ¢
[JIFOKYPOHOBOM M CEPHOM  KHCIIOTaMHU.

19. Xumuueckuii coctaB HepBHOM TKaHH. OCOOCHHOCTH €e  MeTaboIn3Ma.

20. XuMHu4YeCcKre OCHOBbI BOBHUKHOBEHHUS U MPOBEICHUS HEPBHBIX UMITYJILCOB. XOJIUHEPTUUECKUE U
aZipeHepruveckue cuHarncel. Heipomenuaropsl; X CTPyKTypa, poiib, 00pa3oBaHue U MpeBpallleHusl.

21. CtpykTypHO-GYHKITMOHATBHAS OpraHU3alMsl CapKOMepa MBIIIICYHOM KIETKA. XUMHUUECKUH COCTaB
MBIIIEYHON TKaHM.

22. MexaHu3M U SHEPreTUKa MBIIIEYHOTO COKPAILICHUSI.

23. buoxumuyeckre U3MEHEHHUS B MBIIIIAX P MaTOJIOTHH.

24. buoxumus coeTMHUTENbHON TKaHu. CTpyKTypa, GYHKIIMH, OMOCHHTE3 KOJIJIareHa U AJIaCTHHA.

25. [IpoTeornukanbl — OCHOBA MEXKJIETOYHOTO MaTPUKCA COSAMHUTENIbHON TKaHU. [ TMKO3aMUHOTIIMKAHBI:
CTPYKTYypa, PyHKIIHH.

26. 3sMeHeHue COeIMHUTENbHON TKAHU NP CTAPEHUHU U HEKOTOPBIX MaTOJIOTMYECKUX Ipolieccax.

27. XUMHYECKUN COCTaB KOCTHOM TKaHU. PopMupoBaHUE KOCTH. MeTaboau3M KOCTHOM TKaHH.

JlabGopaTopHoe 3aHsiTHE

1. Pemenue cuTyallmoHHbIX 3a/1a4 110 TeMe «bHOXHMUs OpraHoOB U TKaHEN»:

- 3a]1a4¥ 110 OMOXMMUH [1E€YEHHU;

- 3aJ1a4¥ 110 OMOXMMUU KPOBH;

- 3a]1a4¥ 110 OMOXMMUU MBIIIEYHON TKaHH;

- 3a]1a4¥ 110 OMOXMMUU COEAUHUTEIHFHON TKaHH.

2. [lucemenHas KOHTpOJIbHAs paboTa 1o TeMe « bHoXuMus OpraHoB U TKaHEW».
3. TectupoBaHue (KOHTPOJIBbHBIN CPE3).

3anaHus AJ51 CAMOCTOSITeILHOI padoThI.
1. CocTaBbTe M BBIYYUTE KOHCIIEKTHI JICKIIHM.
2. TlomroroBsrech K saboparopHbIM paboram «OmpeneneHue OuiupyOMHa B CHIBOPOTKE KPOBHU IO
IMa3opeakuuy B OPUCYTCTBMM akuenepatopa (meron Menapammka, Krerropua u  I'poda)»,
«KonmuecTBeHHOE onpezieneHre o011ero 0enka ChIBOPOTKH KPOBH MO OMYPETOBOI peaKIim.
3. Pemure 3agaun:
1. B opraam3me DOpPHUCYTCTBYWOT TpH  H30QopMbl  (epMeHTa  HUTOILNIA3MATHYECKOM
kpeatuHdochoxnnassl - BB, MB u MM. Kakyo peaknuio karaausupyer kpeatnnpocpoxkunasa? B
KAaKHX OpraHax cojaepxarcsd pasHble u3ogopmbl KpeatnHpochokuHasbl? Kakme mnarosoruu
NMO3BOJISIeT JUATHOCTHPOBATDH NMOBBIIIEHHE AKTHBHOCTH B KPOBH 3THX M30(ppopM? O0bsicHUTE, TOYEeMYy
B KJIMHHYECKOI NMPAaKTHKe KpaiiHe PeJKo OlleHMBAKT aKTHBHOCTb B KPOBH n30(popmbl BB?
2. B kakoii moc/1e10BaTeJJbHOCTH OyAYT MCIOJIb30BaThCSl Pa3Hble HCTOYHUKH JHEPIrud B CKeJIeTHOM
MYCKyJIaType npu 0Oere, HAYMHAasl C NMEPBBIX CEKYHJ MbIINICYHOI0 COKpPAaIlleHUs] U 10 3aBeplICHHs
MUCTAHIHH 5 kM?
3. IlauMeHT MIUTEJbHO YNOTPeOJsiyl ajakoroJib. IlpuBenure peaknmum kKaradoJu3Ma 3TAHOJIA B
neyeHu. Kak BiuMsieT ajKorosb Ha aKTMBHOCTH MHKPOCOMAJIBHOIO OKHcJeHMs B mnedenu? Kak
H3MEHHUTCSl Y JAHHOIO0 MAauMeHTa J3(PPEeKTUBHOCTH [efCTBUS HAPKOTHYECKHUX CPEACTB MpPH
XHPYPIru4eCKOM BMelIaTeJbcTBe?
4. Ogaum u3 GaxTOpoB, 00YCJOBIUBAINIUX METACTA3MPOBAHNE KJIETOK 3J10KAYeCTBEHHOW OIYXO0JIN,
SIBJISIETCSl CHUKEHHMe KOJIu4YecTBa (PpUOPOHEKTHHA HAa NMOBEPXHOCTH KJIETOK. OObsicHUTE, MoYeMy
MEK1Y KJIETKAMH 3JI0KA4eCTBEHHON TKAHU Pe3K0 0C/1a0JIeHa ajAre3us.
5. Ilpu uccaenoBaHNU KPOBU 00JIbHOIO BhisiBJIeHA BeanunHa ko3gunuenta ACT/AJIT pasuasn 0,46
(B HOpMe — 1,33). O nopakeHNH KaKOil TKAHH 3TO CBU/IETEJILCTBYET?
6. Ilpn anaamuse KpoBH 0OJILHOIO ONpeNeeHbI OCTATOYHBINH a30T M MOYeBHHA. J[011 MOYeBHHBI B
OCTATOYHOM a30Te CYLeCTBEHHO YMeHbIIeHA. /1 KaKoil IaTOJIOTHH 3TO XapaKTepHO?
7. Y 00JBbHOIO, CTPAAAIOIIET0 CTPENTOKOKKOBON HMH(eKIueld, pa3BHIICA reMOpPparnyecKuil amares.
KakoBa npu4nHa NoBbIIIEHHON KPOBOTOYHBOCTH?
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8. Ilpyn Kkakoi MaToJIOrHM BO3MOKHBI CJIeAYIOIIHe Pe3ybTaThl aHAJIN30B: o0mmii Ounaupyoux - 103,5
MKMOJIb/JI, ¢CBOOOAHBIN - 66,6 MKMOJIBL/JI, B MOYe OMJIMPYOHH «1+», B Kajle CTEPKOOMJIMH «-», B MOYe
JKeJITYHbIe KUCJIO0THI «+». OTBeT 000CHYIiTe.

4. Konrpoab 3HaHMI 00y4alOLINXCS M THIIOBbIE OLICHOYHbIE CPEICTBA
4.1. Pactipenenenue 0auioB:

TEKYIHI KOHTpOJIb — 62 Gasia

3 cemecTp

KOHTPOJIBHBIC CPe3bl — 5 cpe30B: 7 O6amnoB, 7 6amios, 8 6amios, § 6amioB, 8 6amioB

npeMHanbHbIe OaIThl — 5 6aIoB

Pacripenenenne 6aioB 1mo 3aJaHusIM:

No |HazBanue tembl | @opmbl Max. Mertoauka npoBeJEHUs 3aHITUS U OIIEHKU
Te | /BHUI y4eOHOH |TEKylIero | KOI-BO
MBI paboThI KOHTpoOs | Oamios
/ cpe3sl
1. DepMEHTEHL. 3ammra 6 Brmonasitorcss 2 mabopaTopHbIe padOTHI, HA 3aIATy KaXIOW W3
Crpoenue, maboparop KOTOPBIX OTBOIUTCS 3 Oaia.
CBOIICTBA, HBEIX paboT 3ammre JabOpaTOpHOM PabOTHI MPEAIIECTBYET €€ BBIMIOTHEHHE C
PeTyISITIs 00s13aTeTLHBIM COOTIOICHUEM TTPABMIT TEXHUKHA O€30TTaCHOCTH.
AKTUBHOCTH. bamnmer 3a 3amuTy omHOW JaboparopHONW pPabOThl CYMMHUPYIOTCS
buoxumus CIIEYIOIUM 00pa3oM:
BHUTAMHUHOB 1 Gamr — 3a BBITOJIHEHHE JTaOOPATOPHON PabOTHI C COOIOACHHEM
MIpaBHJI TEXHUKN O€30MTaCHOCTH;
1 Gamr — 3a mpaBWwIbHOE OGOpPMIICHUE JIA0OPaTOPHOH pabOTHl B
paboucit TeTpau;
1 Gaymut — 3a OTBET Ha KOHTPOJIBHBINA BOIIPOC K JIA00paTOpHO padore.
Pemenne 3 Ha pemenne cutyarnmonnoi 3amaqan oTBoguTcs 10 MUHYT.
CUTYyaImo Pemenne 3amaun cBoguTCS K:
HHBIX - MOAPOOHOMY OTBETYy Ha MPOOIEMHBIE BOMPOCHL, KOTOPBIX MOXET
3ama4q OBITh 33JaHO HECKOJIBKO TSI CAMOCTOSITEIBHOTO OCMBICTICHHS,
- K M3JIOKEHUIO MaTepuala 10 ONpeneIeHHON TeMaTHKe.
Pemenne xaxaoi cUTyaliMOHHOM 3a7ja91 OIICHUBAETCS B 3 Oaja.
3 Oajyura — CTYZIEHT pemrn 3a1aqy 6e3 onmmOoK M HEJIOUETOB,
2 Oanna — CTYIeHT IOIYCTHII B PEIICHUH 3a/1a4d HeIOYETHI;
1 Gaymr — 3a7ada pemieHa ¢ OmuOKaMu;
0 6amnoB —3aaya pemieHa HEMPaBUIBFHO WM K €€ PEIICHUIO CTYACHT
HE TIPUCTYITUI
KonTpons 4 3a MMChMEHHYI0 KOHTPOJIBHYIO paboTy HaducisseTcs 4 oaa.
Has HeoOxomumo nath KpaTkuii THUCBMEHHBIH OTBET Ha 4 BOIpoca II0
pabora teme. Ha otBeT otBOmUTCs 10 MUHYT.
OTBeT Ha KaXIBI BOIIPOC OlleHWBaeTcs B 1 Oa.
1 GaymT — CTYZIEHT Ha BOIIPOC JaJ MPaBUILHEIN OTBET;
0,5 Gamra — CTyIeHT dal YaCTUYHO TPABUIBHBIN WJIM HETIOTHBINA
OTBET;
0 0aymIOB — CTYIEHT AaJT HETIPaBUJILHBIA OTBET / OTKA3 OT OTBETA.
TecTupon 7 Tect coctout U3 14 BOmpocoB, HAa OTBETHI HA KOTOpPHIE OTBOAUTCA 15
aHne(KoH MUHYT. 3a IpaBUJIBHBIA OTBET Ha BONpoc Hauucisiercs 0,5 Oamnna.
TPOJIbHBI [IpaBunbHEI OTBET HA 1 Bompoc 0aisioB He JaeT.

i cpe3)
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Buonornueckue
MeMOpaHBI.
MexaHu3MBI
nepenaqau
TOPMOHAJIBHOTO
CHrHaja

3amura
naboparop
HBIX paboT

Bremonusiercs 1 naGoparopHas paboTa, Ha 3allUTy OTBOOUTCA 3
Oamna.

3ammre nabopaTopHOW pabOTHl MPEIIIECTBYET €€ BBHINMOJHEHHE C
00s13aTeNbHBIM COOIONCHUEM MPAaBHJI TEXHUKU 0€30acHOCTH.

Banner 3a 3amumTy oxmHOW J1aboOpaTOpHOW pPabOTBl CyMMHUPYIOTCS
CIIeIYIOIIUM 00pa3zoM:

1 Gannm — 3a BBINOJHEHHE JTa0OPAaTOPHOU paboOTHI ¢ coOmoaeHUueM
MPaBUJ TEXHUKHU 0€30MacCHOCTH;

1 Gann — 3a mpaBwibHOE OdopMIleHHE J1IabOpaTopHOW paboTHI B
paboueii TeTpany;

1 Gann — 3a OTBET HA KOHTPOJIBHBIN BOIIPOC K JIAOOpaTOpHOIA paboTe.

Pemenne
CUTYaLlo
HHBIX
3a1a4

Ha pemenuie cutyanmonnoit 3agauu otBogutcst 10 MUHYT.

Pemenne 3amaun cBOAUTCS K:

- MOAPOOHOMY OTBETy Ha MPOOJIEMHBIC BOMPOCHI, KOTOPHIX MOXKET
OBITH 33JJAHO HECKOJBKO IS CAMOCTOSTEILHOIO OCMBICIICHHS,

- K U3JI0KEHUIO MaTepHaia Mo OnpeaesieHHON TeMaTuKe.

Pemmenne kaxmoil cuTyallnOHHOM 3a/1a4M OIICHUBAeTCs B 3 Oaluia.

3 Gayyia — CTYJCHT pelni 3a/1ady 0e3 OmMOO0K U HEIOUETOB,

2 Oamia — CTYIEHT OIYCTHII B PEIICHUH 3a/1aud HEIOYETHI;

1 Gann — 3agava penieHa ¢ OIMuOKaMu;

0 6amroB —3a/aua peleHa HEMPABIWIILHO WK K €€ PEIICHUIO CTYACHT
HE MPUCTYIIUI

Kontpons
Has
pabora

3a MUCEMEHHY0 KOHTPOIBHYIO pa0doTy HauuciseTcs 4 daa.
HeoOxomumo marh KpaTkuii MUCHMEHHBIH OTBET Ha 4 BOmIpoca IO
teMe. Ha orBet orBOIMTCA 10 MUHYT.

OTBeT Ha Ka)/IbIil BOMIPOC OlleHUBaeTcs B 1 Oam.

1 Gayt — CTyZIEeHT Ha BOTIPOC J1ajl MPaBUIBHEIN OTBET;

0,5 Gama — CTymEHT Jal YacTUYHO IMPAaBUJIBHBIA WM HETOJHBIN
OTBECT;

0 6ayyIoB — CTYACHT JaJl HENPaBUIBHBIN OTBET / OTKa3 OT OTBETA.

TecTupoB

aHue(KOH

TPOJILHBI
i cpe3)

Tect coctouT u3 14 BOmpocoOB, HA OTBETHI HAa KOTOPHIE OTBOTUTCS 15
MHHYT. 32 MPaBUILHBIN OTBET Ha Bompoc Hauucisercs 0,5 6ama.
[IpaBunpHEI OTBET Ha 1 BoIpoc 0aJIOB HE JACT.

buomornaeckoe
OKHCJICHHE.
OO6mwit myTh
KaTaboiIu3Ma

3amuTa
maboparop
HBEIX paboT

Brmonasitorcss 2 mabopaTopHbIe padOTHI, HA 3aIATy KaXIOW W3
KOTOPBIX OTBOIUTCA 3 Oaia.

3ammre Ja0OpaTOpHOM PabOTHI MPEAIIECTBYET €€ BBIMOTHEHHE C
00s13aTeNbHBIM COOIOICHUEM MTPABIII TEXHUKH 0€30MaCHOCTH.

bamnmer 3a 3amuTy omHOW JaboparopHONW pPabOThl CYMMHUPYIOTCS
clemyronuM odpa3om:

1 Gamr — 3a BBITOJIHEHHE JTaOOPATOPHON pPabOTHI C COOMIOACHHEM
MPaBUJI TEXHUKU O€30MaCHOCTH;

1 Gamr — 3a mpaBWwiIbHOE OGOPMIICHUE JIAOOPaTOPHOH pabOTHl B
paboueii TeTpau;

1 Gayut — 3a OTBET Ha KOHTPOJIBHBINA BOIIPOC K JIA0OpaTOpHOi padore.

Pemenne
CUTYaIlo
HHBIX
3a7a4

Ha pemenne cutyarnmonnoi 3amaqan oTBoguTcs 10 MUHYT.

Pemenue 3amaun cBouTCs K:

- MOAPOOHOMY OTBETYy Ha MPOOIEMHBIE BOMPOCHL, KOTOPBIX MOXET
OBITh 33JaHO HECKOJIBKO TSI CAMOCTOSITEIBHOTO OCMBICTICHHIS,

- K M3JIOKEHUIO MaTepuala 10 ONpeneIeHHON TeMaTHKe.

Pemenne xax ol cUTyaliMOHHOM 3a7a91 OIICHUBAETCS B 3 Oaja.

3 Oajyuta — CTYZIEHT pemrni 3a1aqy 6e3 onmmOoK M HEJIOUETOB,

2 Oanna — CTYIeHT IOIYCTHII B PEIICHUH 3a/1a4l HeIOYETHI;

1 Gaymt — 3a7mada pemieHa ¢ OmuOKaMu;

0 GammoB —3a/mava pelnreHa HEIPaBIIIBHO W K €€ PEIICHUIO CTYACHT
HE TIPUCTYITUI
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Kontpons 3a MUCEMEHHY0 KOHTPOJBHYIO pa0doTy HauuciseTcs 4 daa.
Has HeoOxomumo marh KpaTkuii MUCHMEHHBIH OTBET Ha 4 BOmIpoca IO
pabora teMe. Ha orBet orBOIMTCA 10 MUHYT.
OTBeT Ha Ka)/IbIil BOIIPOC OlleHUBaeTcs B 1 Oam.
1 Gay — CTyZIEeHT Ha BOTIPOC J1ajl MPaBUIBHEIN OTBET;
0,5 Gama — CTymEHT Jal YacTUYHO IMPAaBUJIBHBIA WM HETOJHBIN
OTBET;
0 6ayyIOB — CTYACHT JaJl HENPaBUILHBIN OTBET / OTKa3 OT OTBETA.
TecTupon Tect cocrout u3 16 BompocoB, Ha OTBETHI HA KOTOPBIE OTBOAMUTCA 15
aHue(KoH MUHYT. 3a IPaBUIIbHBIA OTBET Ha Borpoc Hauucsercs 0,5 Oarra.
TPOJIbHBI [IpaBuibHEI 0TBET Ha 1 Bompoc OaioB HE JaeT.
i cpe3)
OO6meH u 3ammra Brmonasitorcss 2 mabopaTopHbIe padOTHI, HA 3aIATy KaXIOW W3
(yHKIMH maboparop KOTOPBIX OTBOIUTCS 3 Oaia.
YIJICBOIIOB HBEIX paboT 3ammre Ja0OpaTOpHOM PabOTHI MPEAIIECTBYET €€ BBIMOTHEHHE C
00s13aTeNbHBIM COOIOICHUEM MTPABIII TEXHUKH 0€30MaCHOCTH.
bamnmer 3a 3amuTy omHOW JabopaTopHONW pPabOThl CYMMHPYIOTCS
clemyronuM odpa3om:
1 Gamr — 3a BBITOJIHEHHE JTaOOPATOPHON pPabOTHI C COOMIOACHHEM
MIpaBHJI TEXHUKN O€30MTaCHOCTH;
1 Gamr — 3a mpaBWwiIbHOE OGOPMIICHUE JIAOOPaTOPHOH pabOTHl B
paboueit TeTpau;
1 Gaymut — 3a OTBET Ha KOHTPOJIBHBINA BOIIPOC K JIA00OpaTOpHOit padore.
Pemenue Ha pemenne cutyarnmonnoit 3amaqaun oTBoguTcs 10 MUHYT.
CUTYyaImo Pemenne 3amaun cBoguTCS K:
HHBIX - MOAPOOHOMY OTBETYy Ha MPOOIEMHBIE BOMPOCHL, KOTOPBIX MOXET
3a/a4q OBITh 33JaHO HECKOJIBKO TSI CAMOCTOSITEIBHOTO OCMBICTICHHIS,
- K M3JIOKEHUIO MaTeprala 110 ONpeneIeHHON TeMaTHKe.
Pemenne xax ol cUTyaliMOHHOM 3a7jad1 OIICHUBAETCS B 3 Oaja.
3 Oajyuta — CTYZIEHT pemrni 3a1aqy 6e3 onmmOoK M HEJIOUETOB,
2 Oanna — CTYIEHT IOIYCTHII B PEIICHUH 3a/1a4l HeIOYETHI;
1 Gaymr — 3a7mada pemieHa ¢ OmnuOKaMu;
0 GammoB —3amava pelreHa HeIPaBIIIBHO WK K €€ PEIICHUIO CTYACHT
HE TIPUCTYITUI
KonTpons 3a MUChMEHHYI0 KOHTPOJIBHYIO paboTy HaducisseTcs 4 oaa.
Has HeoOxogumo nath KpaTkuii THUCBMEHHBIH OTBET Ha 4 BOIpoca II0
pabora teme. Ha otBeT otBOmUTCs 10 MUHYT.
OTBeT Ha KaXIBIH BOIIPOC OlleHNBaeTcs B 1 Ga.
1 GaymT — CTYZIEHT Ha BOTIPOC JaJ MPaBUILHEIN OTBET;
0,5 Gamra — CTyAeHT dal YaCTUYHO TPABUIBHBIN WIM HETIOTHBINA
OTBET;
0 0ayuIoB — CTY/IEHT JaJl HETIPaBHIILHEIN OTBET / OTKa3 OT OTBETA.
TecTupon Tect cocrout u3 16 BOmpocoB, Ha OTBETHI HA KOTOPHIE OTBOAUTCA 15
aHne(KoH MUHYT. 3a IpaBUJIBHBIA OTBET Ha BoNpoc Hauucisiercs 0,5 Oana.
TPOJIbHBI [IpaBunbHEI OTBET HA 1 Bompoc 0aisioB He JaeT.
i cpe3)
OObwmeH n 3ammuTa Brmmonusitorest 2 nabopatopHble paOOTHl, Ha 3alUTy KaXKAOH W3
¢dbyHKIIH naboparop KOTOPBIX OTBOAMTCSA 3 Oasa.
JIUTTUIOB HBIX paboT 3ammre nabopaTopHOW pabOTHl MPEIIIECTBYET €€ BBHINMOJHEHHE C

00s13aTeNbHBIM COOJIONCHUEM MPAaBHJI TEXHUKU 0€30acHOCTH.

Banner 3a 3amumTy onmHOW J1abopaTopHOW pPadOTBl CyMMHUPYIOTCS
CIIeIYIOIIUM 00pa3zoM:

1 Gannm — 3a BBINOJHEHHE JTa0OPAaTOPHOU PaboOTHI ¢ coOmoaeHUuEM
MPaBUJ TEXHUKHU 0€30MacCHOCTH;

1 Gann — 3a mpaBwibHOE OdopMIIeHHE JIabOpaTOpHOW paboTHl B
paboueii TeTpany;

1 Gann — 3a OTBET HA KOHTPOJIBHBINA BOIIPOC K JIAOOpaTOpHOIA padoTe.
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Pemenne 3 Ha pemenue cutyanmonHoit 3agaun orsogutcs 10 MUHYT.
CUTyaruo Pemenune 3anaun cBoguTes K:
HHBIX - OAPOOHOMY OTBETYy Ha MpPOOIEMHBIE BOIPOCHI, KOTOPBIX MOXET
3aja4 OBITH 3aJJaHO HECKOJIBKO ISl CAMOCTOSITEIBHOTO OCMBICTICHUS,
- K M3JIOKEHUIO MaTepuala 1o ONpeneIeHHON TEMaTHKe.
Pemmenne xaxmoil cuTyallnOHHOM 3a/1a4M OIICHUBAeTCs B 3 Oallia.
3 Ganna — CTyACHT peluni 3afady 0e3 omuOoK U HEJOUYETOB,
2 GaJia — CTYACHT JOIYCTHUJ B PELICHUH 3a/1a4d HEAOUETHI;
1 Gann — 3agada penieHa ¢ OInOKaMu;
0 OannoB —3ajava pelieHa HEMPAaBUILHO WM K €€ PELICHUIO CTYACHT
HE MPUCTYTUIT
Kontpons 4 3a MUCbMEHHYIO KOHTPOJIBHYIO paboTy HauuciseTcs 4 6aia.
Has HeoOxomumo natb KpaTKuil MUCHMEHHBIA OTBET Ha 4 Bompoca IO
pabora teme. Ha otBer orBOIMTCA 10 MUHYT.
OTBeT Ha KXl BOIIPOC OLleHHBaeTcsa B 1 Oa.
1 Gann — cTyaeHT Ha BOPOC Aajl MPaBHILHBIN OTBET;
0,5 OGama — CTymEHT Jal YacTUYHO IPAaBUJIBHBIA WM HETOJHBIN
OTBET;
0 6anmnoB — CTyAEHT Jall HeTIPaBUIILHBIN OTBET / OTKA3 OT OTBETA.
TecTupon 8 Tect cocrout u3 16 BompocoB, Ha OTBETHI HA KOTOPBIE OTBOAMUTCA 15
aHue(KoH MUHYT. 3a IPaBUIIbHBIA OTBET Ha Borpoc Hauucisercs 0,5 Oarra.
TPOJIbHBI [IpaBuibHEI 0TBET Ha 1 Bompoc 0aioB HE JaeT.
i cpe3)
6. [IpeMuanbHble OaIbl 5 JlononHuTeNnpHbBIE — NpeMuajbHble  Oajulbl  HAuUCIAIOTCS  3a
[IOCTOSHHYIO ~ aKTMBHOCTb BO BpeMs YCTHOIO OIpoca Ha
IPAKTUYECKUX 3aHATUSX, Y4acTHE B HaydyHOH paboTe, Haiudue
TyOTUKAITAT.
7. Hroro 3a cemectp 100
4 cemecTp
*  TEeKyIIHUi KOHTPOIb — 46 OaioB
*  KOHTPOJIbHBIE CPe3bl — 3 cpe3a Mo § OAITOB KaX bl
* npemuanbHble 6amiel — 10 6amioB
*  OTBeT Ha ’k3aMmeHe: He Oonee 30 6amuioB
Pacnipenenenne 6amioB 1Mo 3a1aHUsIM:
No  [HaszBanue Ttembl | DopMbl Max. Mertoauka mpoBeICHUS 3aHATUS U OLICHKU
Te | /BHJI y4eOHOH |TEKyIEro | KoJI-BO
MBI paboThI KOHTpoJisi | 0asuioB
/ cpe3sl
1. OObwmeH n 3ammuTa 8 Brmonusitorest 2 nabopatopHble paOOTHl, Ha 3aIUTy KaXKAOH W3
¢dbyHKIIH naboparop KOTOPBIX OTBOAMTCSA 4 Oasa.
a30TCOAEPIKAIIH |HBIX paboT 3ammre nabopaTopHOW pPabOTHl MPEIIIECTBYET €€ BBHINMOJHEHHE C

X COCIUHCHHH.
OOMeH O€eJIKOB U
AMHUHOKHUCIIOT.
OO0Omen
HYKJICHHOBBIX
KHUCJIOT

00s13aTeNbHBIM COOIONCHNEM MPAaBHJI TEXHUKU 0€30acHOCTH.

Banner 3a 3amumTy oxmHOW J1abopaTopHOW pPabOTBl CyMMHUPYIOTCS
CIIEAYIOIINM 00pa3oM:

1 Gannm — 3a BBINOJHEHHE JTa0OPAaTOPHOM PaboOTHI ¢ coOmoaeHUuEM
MPaBUJ TEXHUKHU 0€30MacCHOCTH;

1 Gann — 3a mpaBwibHOE OdopMIleHHE JIabOpaTopHOW paboTHl B
paboueii TeTpany;

2 GaJta — 3a OTBET HA KOHTPOJIBHBIN BOIIPOC K JIabopaTopHOU padoTe:
MPaBWIBHBIA OTBET — 2 Oaija, OTBET HEMOJIHBINA, ¢ HegoueToM — 1
0asu1, HeBepHBIiA oTBET — () OaNIoB.
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Pemenne
CUTYallo
HHBIX
3a1a4

Ha pemennie cutyanmonnoit 3agauu otBogutcst 10 MUHYT.

Pemenwne 3agaun cBOAUTCS K:

- MOAPOOHOMY OTBETYy Ha MPOOJIEMHBIC BOMPOCHI, KOTOPHIX MOXKET
OBITH 33JJAHO HECKOJBKO IS CAMOCTOSTEILHOIO OCMBICIICHHS,

- K U3JI0KEHUIO MaTepHaia Mo OnpeaesieHHON TeMaTuKe.

Pemmenne xaxmoil cuTyallnOHHOM 3a/1a4M OIICHUBAeTCs B 3 Oallia.

3 Gayyia — CTYJCHT pelni 3a/1aqy 0e3 OmMOO0K U HEIOUETOB,

2 Oamia — CTYIEHT OIYCTHII B PEIICHUH 3a/1a4d HEIOYETHI;

1 Gann — 3agada penieHa ¢ OInOKaMu;

0 6amroB —3a/aua pelreHa HEMPAaBIWIILHO WK K €€ PEIICHUIO CTYACHT
HE MPUCTYIIUI

Kontpons
Has
pabora

3a MUCEMEHHY0 KOHTPOIBHYIO pa00Ty HAYUCIIAETCS 5 OaJIoB.
HeoOxomumo nath KpaTKui THUCHMEHHBINM OTBET Ha 5 BOIPOCOB IO
teme. Ha otBer orBOIMTCA 10 MUHYT.

OTBeT Ha Ka)/IbIil BOMIPOC OlleHUBaeTcs B 1 Oam.

1 Gayt — CTyZIEeHT Ha BOTIPOC J1ajl MPaBUIBHEIN OTBET;

0,5 OGama — CTymEHT Jal YacTUYHO IPAaBUJIBHBIA WM HETOJHBIN
OTBET;

0 6ayyIoB — CTYACHT JaJl HENMPaBUILHBIN OTBET / OTKa3 OT OTBETA.

TecTupoB

aHue(KOH

TPOJILHBI
i cpe3)

Tect coctouT U3 16 BOIpoOCOB, HA OTBETHI HAa KOTOPHIE OTBOTUTCS 15
MHHYT. 32 IPaBUILHBIN OTBET Ha Bompoc Hauucisercs 0,5 6ama.
[IpaBunpHEI OoTBET Ha 1 BoIpoc 0aJIOB HE JACT.

OcHOBHBIE
MIPUHIIATIBI
peryisaiuu
oOMeHa
BEILIECTB B
OpraHu3Me

3amuTa
maboparop
HEIX paboT

Brmonasitorcss 2 mabopaTopHbIe padOTHI, HA 3aIATy KaXIOW W3
KOTOPBIX OTBOIUTCS 4 Oaia.

3ammre JabOpaTOpHOM PabOTHI MPEAIIECTBYET €€ BBIMOTHEHHUE C
00s13aTeNbHBIM COOIOICHIEM MTPABIII TEXHUKH 0€30MaCHOCTH.

bamnmer 3a 3amuTy omHOW JabOpaTopHONW pPabOThl CYMMHUPYIOTCS
clemyronuM odpa3om:

1 Gamr — 3a BBITOJIHEHHE J1aOOPATOPHON pPabOTHI C COOMIOACHHEM
MPaBUJI TEXHUKU O€30MaCHOCTH;

1 Gamr — 3a mpaBwIbHOE OGOPMIICHUE JIAOOPaTOPHOH pabOTHl B
paboueii TeTpau;

2 6amna — 32 OTBET Ha KOHTPOJILHBIN BOIIPOC K 1abopaTopHOit padoTe:
MIPaBUILHBIN OTBET — 2 Oayia, OTBET HEIONHBINA, C HemodeToM — 1
Oayut, HeBepHBINA OTBET — () OaUIOB.

Pemenne
CUTYaLlo
HHBIX
3a1a4

Ha pemennie cutyanmonnoit 3agauu otBogutcst 10 MUHYT.

Pemenne 3amaun cBOAUTCS K:

- MOAPOOHOMY OTBETYy Ha MPOOJIEMHBIC BOMPOCHI, KOTOPBIX MOXKET
OBITH 33JJAHO HECKOJBKO JISI CAMOCTOSTEILHOIO OCMBICIICHHS,

- K U3JI0KEHUIO MaTepHaia Mo OnpeaesieHHON TeMaTuKe.

Pemmenne kaxmoil cuTyallnOHHOM 3a/1a4M OIICHUBAeTCs B 3 Oalia.

3 Gayia — CTYJCHT pelni 3a/1ady 0e3 OmMO0K U HEIOUETOB,

2 Oamia — CTYIEHT OIYCTHII B PEIICHUH 3a/1a4d HEIOYETHI;

1 Gann — 3agava penieHa ¢ OIMuOKaMu;

0 6amroB —3aaua pelreHa HEMPAaBIWIILHO WK K €€ PEIICHUIO CTYACHT
HE MPUCTYIIUI

Kontpons
Has
pabora

3a MUCEMEHHY0 KOHTPOIBHYIO pa0doTy HauuciseTcs 4 daa.
HeoOxomumo marh KpaTkuii MUCHMEHHBIH OTBET Ha 4 BOmIpoca IO
teme. Ha orBer otBOIMTCA 10 MUHYT.

OTBeT Ha Ka)/IbIil BOMIPOC OlleHUBaeTcs B 1 Oam.

1 Gayt — CTyZIEeHT Ha BOTIPOC J1ajl MPaBUIBHEIN OTBET;

0,5 OGama — CTymEHT Jal YacTUYHO IPAaBUJIBHBIA WM HETOJHBIN
OTBECT;

0 6ayyIoB — CTYACHT JaJl HENMPaBUILHBIN OTBET / OTKa3 OT OTBETA.

TecTupoB

aHue(KOH

TPOJILHBI
i cpe3)

TecT coctouT U3 16 BOpoOCOB, HA OTBETHI HAa KOTOPHIE OTBOTUTCS 15
MHHYT. 32 MPaBUILHBIN OTBET Ha Bompoc Hauucisercs 0,5 6ama.
[IpaBunsHEI O0TBET Ha 1 BoIpoc 0aJIOB HE JACT.
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Buoxumuns 3amura
OpraHoB U naboparop
TKaHEeN HBIX paboT

Brmmonusitorest 2 nabopatopHble paOOTHl, Ha 3aIUTy KaXKAOH W3
KOTOPBIX OTBOAMTCSA 4 Oasa.

3ammre nabopaTopHOW pabOTHl MPEIIIECTBYET €€ BBHINMOJHEHHE C
00s13aTeNbHBIM COOIONCHUEM MPAaBHJI TEXHUKU 0€30acHOCTH.

Banner 3a 3amumTy oxmHOW J1aboOpaTOpHOW pPabOTBl CyMMHUPYIOTCS
CIIEAYIOIIUM 00pa3oM:

1 Gannm — 3a BBINOJHEHHE JTa0OPAaTOPHOU paboOTHI ¢ coOmoaeHUueM
MPaBUJ TEXHUKHU 0€30MacCHOCTH;

1 Gann — 3a mpaBwibHOE OdopMIleHHE J1IabOpaTopHOW paboTHI B
paboueii TeTpany;

2 Gayta — 3a OTBET Ha KOHTPOJIBHBINA BOIIPOC K JIabopaTopHOU padoTe:
MPaBUIILHBIA OTBET — 2 0ayuia, OTBET HEMOJHEIM, ¢ HemodeToM — 1
0asu1, HeBepHBIii oTBET — () OaNIoB.

Pemenne
CUTYaIlo
HHBIX
3a71a4

Ha pemenne cutyarnmonnoit 3amaqaun oTBoguTcs 10 MUHYT.

Pemenue 3amaun cBoauTCs K:

- MOAPOOHOMY OTBETYy Ha MPOOIEMHBIE BOMPOCHL, KOTOPBIX MOXET
OBITh 33JaHO HECKOJIBKO TSI CAMOCTOSITEIBHOTO OCMBICTICHHS,

- K M3JIOKEHUIO MaTepuaa 10 ONpeneIeHHON TeMaTHKe.

Pemenne xax ol cUTyaliMOHHOM 3a71a91 OIICHUBAETCS B 3 Oaja.

3 Oajyuta — CTYZIEHT pemrn 3a1aqy 6e3 onmmOoK M HEJIOUETOB,

2 Oanna — CTYIEHT IOIYCTHII B PEIICHUH 3a/1a4l HeIOYETHI;

1 Gaymr — 3a7mada penreHa ¢ omuoOKaMu;

0 GammoB —3amava pelnreHa HeIPaBIIIBHO WK K €€ PEIICHUIO CTYACHT
HE TIPUCTYITUI

KonTtponb
Has
pabora

3a MUChMEHHYI0 KOHTPOJIBHYIO paboTy HaduciseTcs 4 oaa.
HeoOxomumo math KpaTkuii THUCBMEHHBIH OTBET Ha 4 BOIpoca II0
teme. Ha otBeT otBOmMTCs 10 MUHYT.

OTBeT Ha KaXXIBI BOIIPOC OlleHWBaeTcs B 1 Ga.

1 Gaymt — CTYZIeHT Ha BOIIPOC JaJ MPaBUILHEIN OTBET;

0,5 Gamra — CTyAeHT dal YaCTUYHO TPABUIBHBIN WIM HETIOTHBINA
OTBET;

0 0GayuIoB — CTY/IEHT JaJl HETIPaBHIILHEIN OTBET / OTKa3 OT OTBETA.

TecTupon

aHue(KOoH

TPOJIBLHBI
i cpe3)

Tect cocrout u3 16 BOmpocoB, Ha OTBETHI HA KOTOPBIE OTBOAUTCA 15
MUHYT. 3a IpaBUJIBHBIA OTBET Ha BONpoc Hauucisiercs 0,5 Oamna.
[IpaBunbHEI 0TBET Ha 1 Bompoc 0asioB He JaeT.

[IpemuansHbie OaIbl

10

JlononHUTENbHBIE TPEMUATbHBIEC 0AJITbl HAYUCIISIFOTCS:

— 33 IIOCTOSHHYIO AaKTMBHOCTb BO BpeMs YCTHOTO OIIpoca Ha
MPAaKTUYECKUX 3aHATUAX — 5 0aJUIOB;

— 32 y4acTHe C JOKJIaJ0oM B MeXIyHapoaHON HAayYyHO-IIPAKTHUYECKOU
KoH(pepeHH «/lepKaBUHCKHE 4YTeHHs» — 3 Oaiia, eciu JOKIaj
3aHsUT IPU30BOE MECTO — 5 OaIJIOB;

3a HAJIM4Me HAayYHbIX MyOIuKauii — 5 0ansos.
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OTBeT Ha PK3aMCHE

30

15-20 ©annmoB — CTyAEGHT PacKpbUI OCHOBHBIE BOMPOCHI M 3aJaHuUs
OusieTa Ha OLICHKY «YAOBJICTBOPUTEILHO»

21-25 06anynoB — CTYyAEHT PAacKpbLl OCHOBHBIE BOMPOCH M 3aJaHus
OuseTa Ha OLIEHKY «XOPOLIOY,

26-30 6amnoB — CTYAEHT PAacKpbLl OCHOBHBIE BOMPOCH M 3aJaHuUs
Ousera Ha OLIEHKY «OTIMYHO».

DK3aMEHAMOHHBIA OWJIET BKIIOYAaeT 3 BOMpoca: 2 TEOPETHUYECKUX
BOIPOCAa WU OAHY CHUTyalMOHHYyIO 3ajgauy. Kaxnaelii M3 BOmpocos
ouenuBaercs B 10 6amnos.

OTBeT Ha TEOPETUUYECKUI BOTIPOC:

10 OaIoB — WUCUEPNBIBAIONIMI OTBET Ha BONPOC, CBOOOJHOE
BJIaJICHNE TEPMUHOJOIHEH, TIyOOKOe MOHMMaHHWE OWOXMMHUYECKHX
MEXaHU3MOB, CIOCOOHOCTP K JIOTHYECKOMY MBIIUICHUIO |
CaMOCTOSITENTbHBIM ~ YMO3AKJIIOUEHHUAM, 3HaHUE JIONOIHUTEIbHOU
JUTEPATYPHI;

9 ©OamnoB — mMONMHBIA OTBET Ha BOMpOC, CBOOOAHOE BIalcHHE
TEPMHUHOJIOTHEH, TITyOOKOEe MOHNMaHHEe OMOXUMHYECKIX MEXaHU3MOB,
CIOCOOHOCTh K JIOTHYECKOMY MBIIUICHHIO WM CaMOCTOSTEIbHBIM
YMO3aKJIIOYEHUAM, 3HAaHUE TOTIOTHUTENBHOMN JINTEPATYPHI;

8 OamnoB — MONHBIA OTBET Ha BONPOC, CBOOOAHOE BIAJCHUE
TEPMHUHOJIOTHEH, TITyOOKOEe MOHNMaHHEe OMOXUMHYECKIX MEXaHU3MOB,
CHOCOOHOCTH K JIOTHYECKOMY MBIIIJICHHUIO;

7 0amioB — HENOCTAaTOYHO MOJHBIM OTBET Ha BOIMPOC, XOpOIIee
BJIa/ICHUE TEPMHHOJIOTHEH, MOHMMaHue OMOXMMHYECKIX
MEXaHU3MOB, CIOCOOHOCTD K JIOTHYE€CKOMY MBILIICHHIO;

6 0OamIoB — HEJOCTAaTOYHO MOJHBIM OTBET Ha BOIMPOC, XOpOIIee

BJIaACHUC TepMI/IHOJIOFI/Iefl, HCOOCTAaTO4YHOC IIOHMMAaHHEC
OHMOXHUMHUYECKUX MECXaHHU3MOB;,

5 0anIoB — HEMOJIHEIA OTBET HAa BOIPOC, YAOBJICTBOPUTCIBHOC
BJIaACHUC TepMI/IHOJIOFI/Iefl, HCOOCTAaTO4YHOC IIOHHMMAaHHEC

OMOXMMHYECKUX MEXaHU3MOB;

4 Oamra — OTBET HA BONPOC YACTHUYHBIA MM COIACPKUT OIIMOKH,
YAOBIIETBOPHUTENBHOE BIIaJJCHUE TEPMUHOJIOTHEH;

3 Gania — OTBET HETIOJIHBIN, YaCTh MaTepualla U3JI0KeHa HEBEPHO;

2 Oamwa — TrpyOble oOmUOKH, NpeAcTaBieHa (parmeHTapHas
nHGOPMAIHS IO BOTIPOCY;

1 Gann — moMBITKa OTBETa Ha BOIIPOC;

0 6amnoB — OTKa3 OT OTBETA.

Pemenne cutyanuonHoM 3a1a4un:

10 GayoB - coCTaBieH MPAaBWIIBHBIA aNTOPUTM peIIeHHs 3afaqd, B
JIOTHYECKOM PACCYXIEHHH HET OLUIMOOK, €CTh OObSICHEHHE PELICHUS,
MOJYYeH BEpHBIN OTBET, 3ajadya pelieHa PaluOHAIBHBIM CIIOCOOO0M;
CTYACHT IEMOHCTPUPYET OTIAMYHOE 3HAHHE MaTepHaa;

9 0anyoB - OTBET Ha BOMPOCH 33/1a4d JaH MPaBUJIbHO; OOBICHEHHE
xoma e€ pemeHHus MoApoOHOe, MOceqoBaTeIbHOE, TPaMOTHOE, C
TEOPETUIECKIMH 000CHOBAHUSIMH;

8 0amyoB - OTBET Ha BONPOCH! 3aJa4yd JaH MPaBUIbHO, OOBSCHEHUE
xofa eé peleHust HeIOCTaTOYHO MOAPOOHOE;

7 ©annoB - OTBET Ha BONPOCHI 3aJayHl AaH MPaBUIBHO, OOBSCHEHUE
xoga e€ pemeHus MOApPOOHOE, HO HEJOCTATOYHO JIOTUYHOE, C
CIMHUYHBIMU OLIMOKaMH B JETAJISAX, HEKOTOPBIMH 3aTPyAHCHUSIMH B
TEOPETUIECCKOM 000CHOBAHHU;

6 OamioB - OTBETHl Ha BOMNPOCH 3aJaydl JaHbl IPAaBUIIBHO;
OOBSICHEHHE XOJ]a €€ PEIICHHUS HEAOCTaTOYHO TOJHOE, C OIIUOKaMHU,
c1a0bIM TEOPETUYECKUM 00OCHOBAHUEM;

5 0amioB - OTBETHl Ha BOMNPOCH 3aJaydl JaHbl IPAaBUJIBHO;
OOBsSICHEHHE XOlIa €€ pelleHH YacTHYHOoe, CO  CJadbIM
TEOPETUYECKHM 00O0CHOBAHHUEM;

4 GaJta - OTBETHI Ha BOTIPOCHI 334K JaHbl IPaBUIBHO; OOBSICHEHHE

HUroro 3a cemectp

100




HroroBass omeHka mo »Sk3aMeHy BbicTaBisiercs B 100-OammpHON 1IKajge W B TPATUIIMOHHOMN
yeTelpexOauibHOr  mikane. IlepeBom 100-0ayuibHONM  PEWTHHTOBOW OIEHKHM IO JWCIHUIUIMHE B
TPATUITMOHHYO YETHIPEXOALTEHYIO OCYIIECTBISIETCS CISIYIONNM 00pa3oM:

100-6ayuipHasA cucTeMa TpanuimonHas cucteMa
85 - 100 6anmoB OTnugyHO
70 - 84 6anmoB Xoporto
50 - 69 Gannos YIOBIETBOPUTEIBEHO
Menee 50 HeynosnerBopurenbHo

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
3amura JadopaTopHbBIX padoT

Tema 1. ®epmentrl. CTpoeHUE, CBOMCTBA, PErYIALNs aKTUBHOCTU. BHOXUMUS BUTAMUHOB
1. Ilepeuncinre NpUYMHBI THTIOBUTAMUHO30B.
2. HazoBute aktuBHbIe (hopmbl BuTamuHoB B1, B2, B3, BS.

3. Oxapakrepusyiite OMOXUMHYECKUE QYHKIIMH BUTAMHUHOB, ONPEACICHHE KOTOPHIX TPOBOAMIOCH B
naboparopHoii padore.

Tema 7. OcHOBHBIC IPUHIIUIIBI PETYISIIUU OOMEHA BEIIECTB B OpraHU3Me
1. Kakue n3meHeHus: OMOXUMHUYECKOTO COCTaBa MOUYH HAOIIOAAIOTCS MPU caxapHOM auabere?
2. IIpu xakux 3a60y1eBaHUAX HAOTIOMACTCS TIIFOKO3YpHsi?
3. [Ipu kakux PU3NOIOTHIECKUX COCTOSHHIX HAOIIOMACTCS TIIFOKO3YPHS?
4. YKaxuTe MPUIHHBI pa3BUTHS PPYKTO3ypHUH.
5. IIpu kakux 3a007€BaHUAX B MOUYE ITPUCYTCTBYET OEITOK?

Kontponbnas padora

Tema 3. buonornueckoe okucienue. O0uMii myTh KaTraboar3Ma
1. ITouemy yBenuuenne koHneHTpaun AT® u HAJIH2 npuBoauT K yMEHBIIEHUIO CKOPOCTH IIUKJIa
TPUKApOOHOBBIX KUCTIOT?

2. Iloyemy y sronei, CTpaaroIIMX reMOTJIOOMHOIATHSME, MOKET PA3BUTHCS THIIOIHEPTETHIECKOE
cocrosguue?

3. Hemocpenctrenno B peaknusx mukia Kpedca kucinopos He yuacTByeT. OObSICHUTE, TTOYEMY UK
KpeOca nHrubupyercst B OTCYTCTBHH KHUCIOPO/IA.

Pemenue CUTYAIMOHHBIX 3a/1a4

Tema 1. ®epmentrl. CTpoeHUE, CBOMCTBA, PETYNIALNS aKTUBHOCTU. BHOXUMUS BUTAMUHOB
1.V mnaunueHTa Npu MOJHOLUEHHOM MMUTAaHUM PAa3BHJIACH TUIIEPXPOMHAs (MerajiodaacTuyeckast) aHeMHUsl.
HenaBHo oH nepeHec onepanuio 1o pe3ekuuu xenyaka. Kakosa npuunHa anemMun?
OrtBert: nepuuut BHyTpeHHero ¢paxkropa Kacia, koTopblii BeipadarbiBaeTcsl CJIM3MCTOMN KeayaKa.
OH HeoOxonuM 1J1s1 ycBoeHus1 BUTamMuHa B12. Jlepunur B12 npuBoauT K pa3sBUTHIO
MeraJjio0JacTu4ecKoi aHeMHH.




49

2. B xpoBu 6051bHOTO OOHApY’KEH BBICOKHMI ypoBeHb KpeatuH(pochokunazsl (MB) u
acraprataMHHOTpaHcdepasbl. KakoB npennoiaoKuTeIbHbINA JUarH03?

OT1BeT: nHpAPKT MHOKapAa. BbicOKkasi aKTUBHOCTH JAHHBIX (EPMEHTOB XapaKTepPHAa /s
cepaevYHO MbIIIbI.

Tema 4. O6MeH U QpyHKIMH YTIICBOAOB
O xakoMm 3a00JIeBaHUH MOKET UJITH PeUb, €CIU y OOJIbHOTO PeOCHKA MeUeHb U CeJIe3CHKa
YBEIIMYEHBI B pa3Mepax; CoepiKaHue ITTIOKO3bl B KPOBH HATOIIAK 2,5 MMOJIb/11?
BBenenune anpeHaarHa He MPUBOIUT K IMOBBIIICHUIO YPOBHS TITFOKO3bI B KPOBH.

OtBet: mmkorenos IVruna (0osesns Angepcena). legpunur ¢pepmenrta
amui10-(1,4-1,6)-TpaHcrIlOK0O3uIa3b1.

4.3 IIpomexxyTouHast aTTECTAIMSA 110 AUCIUIUIMHE MPOBOIUTCS B JopMe 3adeTa, IK3aMeHa

Tunossbie Bonpocsl 3a4era (OIIK-3, OIIK-5)

1. ITaronoruu TMIUAHOTO OOMEHA: OKUPEHUE, KUPOBOE MepepokaeHne. HacneacTBeHHbIe MaToI0run
JUIMUAIHOTO 0OMeHa (JUCIUIONPOTENHEMHH, COUHTOIUITUI03BI U T.11.).

2. I'mokoHeoreHe3: ICTOYHUKH, MEXaHU3M U PETYJIsus Mpoliecca.
3. buoxumus maTogoruii  yriieBOAHOTO OOMEHa.

Tunosble 3apanus s 3a4era (OIK-3, OIIK-5)
1. Ykaxkute onuH PepMEHT, UMEIOIIINI H309H3UMBI:
a) JJAKTATJAeruAporeHasa;
0) TercuH;
B) JIMIa3a;
T') TPUIICHH;
1) XUMOTPUIICHH.
2. BennunHa KOHCTaHThl Muxasnuca-MeHTEeH OTpakaer:
a) cpoacTBO epMeHTa K cy0CTpAaTYy;
0) 3aBHCHUMOCTBH CKOPOCTH PEaKIIMH OT KOHIICHTpaluu (pepMeHTa;
B) 3aBUCUMOCTH CKOPOCTH PEAKIIUH OT TeMIIePaTyphl;
I') CpOACTBO (pepMEHTA K HHTHOUTOPY;
1) 3 PeKTh KOPEepPMEHTOB U UHTUOUTOPOB.

3. Ilpu o6paTuMOM HEKOHKYPEHTHOM MHTUOMPOBAHUU:

a) Omaromapst 00pa30BaHUIO CTAOMIIBHON KOBAJICHTHOU CBSI3U (DEPMEHT MOJBEPTacTCs MOTHOM
WHAKTHBAIUH,

0) cyOcTpaT M HHTMOUTOP CBA3BIBAKOTCH € PA3HBIMHM LEHTPAMU;
B) MHTHOUTOD CBsA3bIBaeTcs ¢ ES-KoMIIekcoM B BHJIE TPOMHOTO KOMIUIEKCA;
T') MPOUCXOUT ACHATyparus OeIKOBOM yacTu (hepMeHTa

Tunosbie Bonpockl 3k3amena (OIIK-3, OIIK-5)

1. JIumonpoTenHbI U UX POJIb B TPAHCIIOPTE XOJIECTEPUHA: SHIOTEHHOTO U SK30reHHOTo. [IpudnHbI
BO3HUKHOBEHUS aT€pPOCKIIepO3a.

2. Uctounnku oOpa3oBaHus U MEXaHU3MbI 00€3BpPEKUBAHNE aMMHUAaKa B OPraHU3MeE.

3. Perynsus oOMeHa yIiieBOIOB, )KHPOB U aMHUHOKHUCIIOT IIPU YYaCTUU MHCYIIMHA, [TIIOKaroHa, aapeHaanHa
U KOPTHU30J1a.



4. Ponpb moYex B peryssiiiiyi BOJHO-COJIEBOro oOMeHa oprannsMa. Bazonpeccun. Cucrema peHuH -
AQHTMOTEH3MH - aJIbJI0CTEPOH. bruoxuMuueckre MEXaHU3Mbl BO3HUKHOBEHUS TIOYEYHON TMIIEPTEH3UU.

5. ®epMeHTHI KPOBU KaK OMOXMMHYECKUE HHIUKATOPBI OBPEKICHNUS BHYTPEHHUX OPraHoB (MpH HH(apKTe
MHOKap/1a, 3a00JI€BaHUAX MBIIIILI, OIYXOJISX KOCTEH, TaHKPEaTUTe).

Tunosble 3aganua 1s 3x3amena (OIIK-3, OIIK-5)

1. B xpoBu 60515HOTO OOHAPYKEH BBICOKHUI ypoBeHb KpearnHpochokunassl (MB) u
acraprataMHHOTpaHc(epasbl. KakoB mpearnonoxKuTeabHbIi Tuartos?

Pemenne: Ungapkr muokapa.
2. V KEHIIUHBI, CTPAIAIOIICH KeITIHOKAMEHHON OOJIE3HBIO, MOSBUIUCH 00 B 00JIACTH MEYEHHU, OBICTPO
Pa3BWIIOCH XKENTYIITHOE OKpaIIMBaHUE CKJIEP, KOXKH, Kaj 00eCIIBETHIICS, MOYa MpHoOpena BET KPErKOTro
yas. Kakoil THI KenTyxu y >KeHIUHBI?

Pemenune: OO0TypalimoHHas KeNTyXxa.
3. B nmerckoe oTnmeneHue MOCTYNMHJI MallbuuK 12 JieT ¢ xano0aMu Ha Kaxay, OOMJILHO MUThE M YacTOe
Moueucnyckanue. [lo cmoBam marepu: peGEHOK OYEHb IMOJBMXKEH, MOcienHuEe 2-3 Mecsla ynoTpelnser
MHOTO JKHJKOCTH, YaCTO MOUYMTCS HOUBIO, TepsieT B Bece. Cozmeprkanue o01iero 6eiaka B ChIBOPOTKE KPOBU —
87 /1, TI0K03bI — 5,4 MMOJIB/JI. AHANM3 MOYH: TUype3 — 4 J1, MOoda Mpo3padHasi, COJIOMEHHOTO I[BeTa, 6e3
3amaxa, OeJoK, caxap M KETOHOBble Tena oTcyTcTBYIOT. Copepxanue MoueBUHBI coctaBiser 0,7 %,
xsopunoB — 0,2 %, oOHapyskeHbl cienbl cyabdatoB u ocdaros. Ynenbusiit Bec Moun 1,005 r/mu. Jlaiite
3aKJIIOYEHHE 110 pe3ysbTaTaM aHaJIU30B.

Pemenue: Hecaxapusriii nuader, nedunut AT

4.4. llIkana oueHUBaHUS TPOMEKYTOUHOM aTTeCTALMKI

3auer

Onenka

Kommnerenmu

Heckpuntopsl (ypOBHH) — OCHOBHBIE TIPU3HAKH OCBOCHUS (ITOKa3aTeNn
JOCTH>KCHHUSI pE3yJIbTaTa)

«3a4TEHOY
(50 - 100 6amoB)

OIIK-3

JIeMOHCTpUpYET TOHUMAHHWE XHUMHKO-OMOJOTHUYECKOH CYITHOCTH
MPOIIECCOB, TPOUCXOISIINX B )KHBOM OPTaHM3ME Ha MOJICKYIIPHOM
YpPOBHE, B TOM YHCJIE TPH BBEACHWU B OPTaHW3M OHOJOTHYECKHU
aKTUBHBIX OpraHUY€CKHUX COEIUHEHUN. [IpoBoauT
CaMOCTOATENLHBIA aHAJIM3 MEXAaHHU3MOB BO3JECHCTBUA JOIMHIA Ha
OpraHu3M, €ro HEraTUBHBIX AP (HEKTOB.

OIIK-5

JleMOHCTpUpYyeT 3HaHME IIOKaszaTelieil romeocrasa, OCOOCHHOCTEH
OMOXMMHUYECKON PErylsuui (yHKIMOHAIBHBIX CHCTEM OpraHu3Ma.
[TpoBoauT aHAIN3 OMOXUMHUYECKHX KUIKOCTEH OpraHu3Ma 4enoBeKa
Ha COJCpXaHME METAa0OJIMTOB W HMHTEPIPETUPYET MOTyUYECHHBIC
pe3ynbTarel.  J[eMOHCTpHpyeT  MOHMMaHHE  OMOXMMHUYECKHX
MEXaHU3MOB IIPOLIECCOB, MPOTEKAIOIIUX B OPraHU3ME YEIOBEKa B
HOpPME M TMpU MAaToJOTMU. AHAIU3UPYET COCTOSHHE OpraHu3Ma
YyeloBeKa B IIEJIOM; IPOTHO3UMPYET BIUSHHE 3a00JieBaHUM Ha
OMOXUMHUYECKHE TPOLIECCHI.

OIIK-3

He nemoHcTpupyeT nmoHMMaHWe XWMHUKO-OMOJIOTHYECKON CYITHOCTH
MPOIIECCOB, TPOUCXOISIINX B )KHBOM OPTaHH3ME Ha MOJICKYJIIPHOM
YpPOBHE, B TOM YHCJIE TPH BBEICHWUW B OPTaHW3M OHOJOTHYECKHU
aKTUBHBIX OpraHUY€CKHUX COECIUHEHU. [IpoBoauT
CaMOCTOATENLHBIA aHAJIM3 MEXAaHHU3MOB BO3JECHCTBUA JOIMHIA Ha
OpraHu3M, €ro HEraTUBHBIX YP(HEKTOB.




«HE 3a4TCHOY»
(0 - 49 6anon)

OIIK-5

JleMOHCTpHUpYyeT He3HaHHE IoKa3aresell ToMeocTas3a, 0COOCHHOCTEH
OMOXMMHUYECKON PErylsuui (yHKIIMOHAIBHBIX CHCTEM OpraHu3Ma.
He mnpoBoauT aHanmu3 OMOXMMHUYECKHUX JKUAKOCTEH OpraHm3Ma
YeJloBeKa Ha colep)KaHHe MeTaOOTUTOB M HE HWHTEPIPETHPYET
IIOJIyYEHHBIE pe3yJIbTaThl. JleMoHCTpUpYyET HEIIOHUMAaHUe
OMOXMMHYECKUX  MEXaHM3MOB IIPOIIECCOB, MPOTEKAIOIUX B
OpraHu3Me 4ejgoBeKa B HOpMe M npu naroigoruud. He
MOKETAaHAJIU3UPOBATh COCTOSIHUE OpraHU3Ma 4YeJIOBEKa B LIEJIOM;
MPOTHO3MPOBATh  BIUSHUE 3a00NeBaHU Ha OMOXUMHUYECKHE
IIPOLIECCHI.

DK3aMeH

Onenka

Kommnerenmu

Heckpuntopsl (ypOBHH) — OCHOBHBIE IIPU3HAKH OCBOCHUS (ITOKA3aTeNn
JOCTHXKCHHUSI pe3yJIbTaTa)

COTITHYHOY
(85 - 100 6ammoB)

OIIK-3

JleMoHCTpUpyeT TIIyOOKO€ TIOHUMAaHHWE XWUMHKO-OMOJOTHUYECKON
CYIIHOCTH TIPOIIECCOB, MPOMCXOISAIIMX B JKABOM OpraHU3Me Ha
MOJICKYJIIDHOM ypOBHE, B TOM YHWCJIC TP BBEICHHH B OPraHH3M
OMOJIOTUYECKH AKTHUBHBIX OPraHWYECKHX coeanHeHui. [IpoBoaut
CaMOCTOSITENIbHBI aHAJIN3 MEXAaHW3MOB BO3/ICHCTBHSI JIOTIMHTA Ha
OpraHu3M, €ro HEraTUBHBIX AP (HEKTOB.

OIIK-5

JIeMOHCTpUpPYET OTIMYHOE 3HAHHWE TIOKa3aTelell TroMeocTasa,
0coOeHHOCTEH  OMOXMMHYECKOH perymsinuud  (yHKIHMOHAIBHBIX
CHCTEM OpraHuszMa, OMOXMMHUYECKUX IMpPOSBICHUI 3a00JIeBaHHIA.
CaMOCTOSITENBHO TUTAHUPYET M MPOBOAUT aHAIN3 OMOXUMHYECKHX
KHUIKOCTEH OpraHu3Ma 4eJOoBeKa Ha COJep)KaHWe MeTaOOJIHMTOB M
UHTEPIIPETHPYET NOJyYeHHBIE  pe3yJbTarhl. JleMoHCTpHpyeT
nIyOOKOEe TOHMMAaHUE OWOXMMHYECKUX MEXaHHU3MOB Pa3BHTHUS
3a0oneBannii. CaMOCTOSTEIBHO aHATM3UPYET COCTOSIHUE OpraHu3Ma
YeJOBCKA, WCIONB3Ysl 3HAaHHWA O OHMOXMMHYECKHX MpOIeccax;
NPOTHO3UPYET BIHMSHUE 3a00JIeBaHUI Ha OMOXUMHUYECKUE MPOLIECCHI.
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«XOPOIIIOY
(70 - 84 6amnoB)

OIIK-3

JIeMOHCTpHUpYET JAO0CTAaTOYHOE MOHUMAHHE XUMHKO-OHMOJIOTMYECKOM
CYIIHOCTH TPOILIECCOB, MPOHMCXOIAIIMX B JKUBOM OpraHu3Me Ha
MOJICKYJIIDHOM YpOBHE, B TOM YHWCIJIC TPU BBEJCHHHM B OPraHU3M
OMOJIOTUYECKH aKTHBHBIX OpPraHMYECKHUX COoequHEHHui. JlocTarouHo
XOpOIIO aHATU3UPYEeT MEXaHW3Mbl BO3ACHCTBHUS JONMHIa Ha
OpraHu3M, ero HeraTuBHbIC (PPEKThI

OIIK-5

JleMOHCTpUpYeT AOCTaTOYHOE 3HAHHE I[IOKazaTesleld TOMeocTasa,
ocoOeHHOCTEH OMOXMMHYECKOW Pperyiasiuud  (PyHKIIMOHAIBHBIX
CUCTEM OpraHu3Ma, OHMOXMMHYECKUX TMpOsIBIECHUN 3a00sieBaHUM.
[IpoBonuT aHanM3 OMOXUMUYECKUX KUJIKOCTEH OpraHu3Ma 4eloBeKa
Ha cojAepXaHHe MeTa0OJUTOB U HMHTEPHPETHUPYET IOTyYCHHbIE
pe3yabTathl. JleMOHCTpUpyeT Xopoliee MOHUMaHue OMOXUMUYECKUX
MEXaHU3MOB  Pa3BUTHS 3a00JICBaHW. AHAIM3UPYET COCTOSHHE
OpraHM3Ma uYeJOBeKa, WCIONb3ysl 3HAaHUS O OMOXUMHUYECKUX
nporueccax; MIPOTHO3UPYET BIIMSTHUE 3a0oneBaHui Ha
OMOXMMUYECKHE TPOIIECCHI.

OIIK-3

JleMoHCTpUpyeT ©0a30BbId  YpOBEHb 3HAHHA OHOXUMHYECKHX
MPOIIECCOB, MPOTEKAOIIUX B KUBOM OpraHHW3ME, B TOM YHCIE MPH
BBCJICHUM OHMOJIOTMYECKH AaKTHBHBIX OpPTaHMYECKUX COCIWHCHHIA;
3aTPyAHSETCS CAMOCTOSITEIIHHO OICHUBATh MEXaHU3MbI BO3ICHCTBUS
JOTIMHTa Ha OPTaHU3M M €T0 HeraTUBHBIC (P EKThI




(Y IOBETBOPHTEIEHOY OIIK-5 HCMOHCTpI/Ip}:eT 0a30BBbIi YPOBEHb SHaHUA nokasaresieil roMmeocTasa,

(50 - 69 Gamos) 0coOeHHOCTEH  OMOXMMHYECKOH perymsiuuyd  (yHKIHMOHAIBHBIX
CHCTEM OpraHu3zMa, OMOXMMHUYECKUX MpPOSBICHUI 3a00JIeBaHHIA.
HcnpiThiBaeT  3aTpyJHEHUS TpU  aHAM3e  OMOXMMHYECKUX
KHUIKOCTEH OpraHuW3Ma 4YeJOBeKa Ha COJep)KaHWe MeTaOOJIHMTOB M
UHTEPIIPETAIlM  TOJYYCHHBIX  pe3ylbTaTtoB.  JleMOHCTpUpYeT
MOBEPXHOCTHBIC TPEICTABICHHS O OHOXUMHYECKHX MEXaHU3Max
pa3BUTHs 3a00JI€BaHUH.

OIlK-3 JleMOHCTpUpYeT HEMOHUMAaHUE XUMHUKO-OMOJIOTHYECKON CYITHOCTH
MPOIIECCOB, MPOUCXOSIINX B KUBOM OPraHU3ME HAa MOJICKYJISIPHOM
YpOBHE, B TOM YHUCIIC TPU BBEICHHUM B OPraHU3M OHMOJIOTHYCCKH
AKTHBHBIX OPraHMYECKUX COCAMHEHHIA; HE OICHMBACT MEXaHH3MbI
BO3JICHCTBHSI JIOTIMHTA HA OPTaHW3M, HE aHAIM3MPYET HETaTHBHBIC
3¢ deKTh JomrHTa

«CHEYAOBJICTBOPUTCIIHHO»

OIIK-5 5 5
(MeHee 50 GaoB) JleMOHCTpHUpYyeT He3HAHHE TMOKa3aresield ToMeocTas3a, 0COOCHHOCTEH

OMOXUMUYECKOW perynasiuuu (YyHKIMOHAJIBHBIX CHCTEM OpraHu3Ma,
OMOXMMHUYECKUX TpOsBIeHUN 3aboneBanuii. He mpoBoguT aHamm3
OMOXMMUYECKUX XKHUAKOCTEH opraHu3Ma 4YejoBeKa Ha COJep>KaHue
METabOJIUTOB W HE UHTEPIPETHPYET MOJyYEHHBIE pPE3ybTaThl.
JleMOHCTpUpPYET HEMOHMMaHHE OHOXMMHYECKHX MEXaHU3MOB
pa3BuTHs 3a00JICBaHUIA.

5. MeTonnueckue ykazaHusi AJisi 00y4aOIIUXCS 10 OCBOCHUIO M CHUILTHHBI (MOLYJIs)

5.1 MeTtoandeckue yka3aHus 110 OPTaHU3AIUN CaMOCTOSTEIBbHOM PadOThI 00YUYaIOIIUXCSI:

[Ipuctynas K W3yYeHUIO TUCIUIUIMHBI, B MEPBYIO Odepelb OOydaromuMcsi HEOOXOAMMO O3HAKOMHUTHCS
comepx)aHueM paboueii mporpammbl nuctuiumHbl (PIT[]), xotopas ompexaenser coaepxaHue, o0beMm, a
TaKKe TMOPSAIOK U3YUCHHsI U MTPETIOaBaHus yIeOHOM TUCIUIUINHEL, €€ pa3/iena, YacTu.

J171 caMOCTOSTENbHOM paboThl BaKHOE 3HaYEHHE UMEIOT paszeibl «O0beM U collepikaHue JUCIUTITMHBD),
«YuebHo-MeTonyeckoe U HHGOpMAIIMOHHOE 00ecTieyeHIe TUCIUIUIUHBD U «MaTepruaabHO-TEXHUYECKOe
obecrnieueHre JUCITUTUIMHBI, TpOorpaMMHOE o0ecriedeHue, MpodecCuoHaIbHbIC Oa3bl TaHHBIX 1
MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».

B pazmene «O0bemM u copepkaHHe AMCHUIUIMHBDY YKa3bIBAIOTCS BCE pas3leibl UM TEMbl H3ydaeMoi
JTUCLMIUTMHBL, @ TAK)KE BUJIbI 3aHIATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHX Yacax.

B pasgmene «YyeOHo-meTomumueckoe U HH(POpMaLMOHHOE oOecledyeHrne AMCHUIUIMHBDY — yKazaHa
pEKOMeH1yeMasi OCHOBHAs U JOTIOJIHUTENbHAS JINTEpaTypa.

B paznmene «MarepuanbHO-TeXHUYECKOE OOeCIeueHue TUCIHUIUIMHBL, TMPOrpaMMHOE oOecreueHue,
npodeccuoHanbHble 0a3bl JTaHHBIX U WH(GOPMAIMOHHBIE CIPABOYHBIE CHCTEMBD» COACPKHUTCS IepeueHb
npodeccruoHanbHbIX 0a3 JaHHBIX U MHPOPMALIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX AJIi OCBOCHHUS
JUCLUTIINHBL.

5.2 PexomeHnanuu o0y4aronumMcs o padore ¢ TEOPeTUYECKUMU MaTepraiaMy Mo TUCIUIUINHE

[Tpu u3yuennu u npopaboTKe TEOPETUIECKOTO MaTepraia HeoOX0IuMO:

- IPOCMOTPETH €I1I€ pa3 Nnpe3eHTaruo Jekuuu B cuicteMe MOODLe, moBTOpUTh 3aKOHCIIEKTUPOBAHHBIN HA
JIEKIIMOHHOM 3aHSATUM MarepuaJl M JAONOJHHUTh €ro ¢ Y4YEeTOM PEKOMEHJIOBAHHOM JOMOIHUTEIbHOU
JIUTEPaTypBhl;

- IIPY CAMOCTOATEILHOM U3YYEHHH TEOPETUYECKONW TEMBI CAENATh KOHCIIEKT, UCIIOJIb3Yysl PEKOMEH/I0BAaHHbIE
B PIT/] ucrounuku, npodeccuoHanbHbie 0a3bl JAHHBIX U HHPOPMALIMOHHBIEC CIIPABOYHbBIE CUCTEMBI:

- OTBETUTH HA BOIIPOCHI JJIsi CAMOCTOSTEIILHOW pabOTHI, 10 TeME MpeAcTaBIeHHbIe B myHKTe 3.2 PI1/I.

- TIPH MOATOTOBKE K TEKYILIEMY KOHTPOJIIO UCIOIb30BaTh MaTepuaibl (poHna oueHouHbix cpeacts (POC).
5.3 Pexomennamuu 1o pabote ¢ Hay4HOU U y4eOHOM uTepaTypoit

PaGota ¢ OCHOBHOW M JOTOJHUTEIBHOW JIUTEPATYpPOH SIBISICTCS TJIaBHOM (OPMON CaMOCTOSTEIBHOU
paboThl U HeoOXoAMMa MpPU TMOATOTOBKE K YCTHOMY OMNPOCY Ha CEMUHApCKUX 3aHATHAX, K Jebaram,
TECTUPOBaHHUIO, dK3aMeHy. OHa BKIIOYAaeT NMPOpPadOTKy JIEKIIMOHHOTO Marepuaja U PEKOMEHIOBAaHHBIX
HMCTOYHUKOB U JINTEPATYPHI 10 TEMATUKE JICKLIUN.
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KoHCHeKT JIeKnu JOKEeH coliepKaTh peepaTUBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pa3MmeneHHsle B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYphl IO
TeMaM, BBIBOJBI MO KaXAOMY Bompocy. KoHCeKT MOKeT OBITh BBITIOJIHEH B paMKax pacliedyaTKH BbIIa4uH
Npe3eHTAlUi JIEKIUH WM B OTACNIBHOW TeTpaau mo mpeaMery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKaTh HE OTHOCALIYIOCS K TeMe UH(POPMAITUIO HITH PUCYHKH.

KoHcnieKkThl HayyHOW JHUTEparypbl NMPU CaMOCTOSATENBHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI CONEPIKaTh
OTBETHl HA KaX/blii TOCTaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJA HU3AAHUS HCIOJNb3yeMOH HaydyHOW JHMTEpaTyphl.
KoHcniekT MoOXeT ObITh ONOpPHBIM (COAEpXAaTh JUIIb OCHOBHBIC KIIIOUYEBbIC MO3HMIIMHU), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET OBITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OIIPENETSAETCS CAMUM CTYIACHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JCJIaTb 3alluCu IO XOAYy UYTCHUA B BHUAC MPOCTOr0 WJIMW PAa3BCPHYTOIro IlJIaHA (COB,Z[aBaTI: MNEpCUCHb
OCHOBHBLIX BOITPOCOB, PACCMOTPCHHLBIX B I/ICTOLIHI/IKG);

- COCTaBJATH Te3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOpPOTKOE
U3JI0KEHUE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 000011eHe OCHOBHBIX BOIIPOCOB PadOTHI);
- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).
5.4. PexoMeHaIMy 1O OATOTOBKE K OTACIBHBIM 3a/IaHUSIM TEKYIETO KOHTPOJIS

CobecenoBanue MpennoyaraeT OpraHu3aluio Oecelnpl MpernoAaBareist cO CTyAEHTaMH 10 BOIpPOcam
MPAKTHYECKOTO 3aHATUS C LETbi0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
pasgeny, Teme, mpobieme U T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUU, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1.

YCTHBIE OMpOC MOXKET TMPUMEHATHCS B pasaudHbIX (Qopmax: (QpoHTaIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaUY€CTBA YCTHOTO OTBETA MOJIJIEKAIIETO OI[CHKE:

- IPaBUJIBHOCTB OTBETA IO CONEPIKAHHUIO;

- IOJTHOTA U TIIyOnHa OTBETA;

- CO3HATEJIBHOCTh OTBETA;

- JIOTMIKA U3JI0KEHUsI MaTepuaa;

- PallMOHAIILHOCTD MCIIOJIb30BAHHBIX IIPUEMOB U CIIOCOOOB PELIEHHs OCTAaBICHHON yueOHOil 3a1auy;

- CBOEBPEMEHHOCTh M 3((EKTUBHOCTH MCIOIB30BAHUS HATNISAIHBIX MOCOOMNA M TEXHUYECKUX CPEICTB IPH
OTBETE;

- HCIIOJIb30BaHUE JOIIOJHUTEIBHOIO MaTepUaa;

- PallMOHAJILHOCTb HUCIIOJIB30BaHUS BPEMEHH, OTBEJCHHOIO Ha 3a/laHNE.

VYCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3ECHTALUEH, KOTOpas IMOATOTaBIMBAECTCA IO OAHOMY U3
BOIPOCOB MPAKTHYECKOTO 3aHATUS. [Ipy BRICTYIUIEHHH ¢ Mpe3eHTalnueid HeoOXoauMo oOpamarb BHUIMaHUE
HAa TaKME€ MOMEHTBHI KaK:

- colep)KaHUE MPE3CHTAllUN: AKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITHS, CMBICIOBOE COACpIKaHUE,
COOTBETCTBHE 3asBICHHOW TEMBI COJIEPIKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBaHUSIM (IIETTH. CCHUTKH
Ha PECypChl. COOTBETCTBHUE CONEP)KAHHS M JIUTEPATYphl), MPAKTHUECKasT HANPaBIECHHOCTh, COOTBETCTBHE
coziepKaHus 3asiBICHHON (opMe, aJeKBaTHOCTh UCIIOJIb30BaHHS TEXHHUECKUX CPEICTB yUEOHBIM 3a1adam,
MOCIIEIOBATEIIEHOCTD U JIOTHYHOCTh MPE3CHTYEMOTO Marepuara,

- odopMiieHHE Mpe3eHTAlMU: O00bheM (ONMTHUMATbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIMYHE U
COOTBETCTBHE TpapUKd W aHWMAIMH, 3BYKOBOE OQOpMIICHHE, CTPYKTYpHpPOBaHUE WH(POPMAIUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAaHUSIM), OPHUTHHAIBHOCTH O(GOPMIICHHS, ACTETHKA, HCIIOIIb30BaHHE
BO3MO)XHOCTH ITPOTPAMMHO# CpeJIbl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- JUYHOCTHBIC Ka4€CTBa: OPaTOPCKUC CIIOCOOHOCTH. CO6J'IIOI[€HI/IC periiaMEeHTa, SMOIMOHAJIBHOCTh, YMCHUC
OTBETUTH HAa BOIIPOCHI, CHCTCMAaTU3NPOBAHHLIC, FJ'I}’60KI/I6 1 IIOJIHBIC 3HAHUA 110 BCEM pasgcjiaM IIporpaMMBbl:
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- CoJepXaHWE BBICTYIUICHHUS: JIOTUYHOCTh W3JIOKCHHUS Marepualia, PacKpbITUE TEMBI, JOCTYIHOCTh
u3noxkeHus, dPpdexTuBHOCT npuMeHeHust cpeactB WKT, cmocoObl ©u  yClIOBHS — JTOCTHIKCHHUS
PE3yABTaTUBHOCTH M IPGEKTUBHOCTH IJIsS BBIOTHEHUS 3a/ad cBOed MpodeccHoHaTbHOW WU y4eOHOU
JEeSATeNbHOCTH, JOKAa3aTeIbHOCTh MPUHUMAEMBIX PEIICHUHN, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeTONM4YecKoe M HHPOPMALMOHHOE o0ecieyeHre JUCHMIITTHHbI

6.1 OcHoBHas UTEpaTYypa:

1. TnyxoB A.M., CeBepun E.C. buoxumus c ynpaxHeHUsIMH M 3aadaMu @ y4eOHUK. - Mocksa:
I'SOTAP-Menua, 2019. - 384 c. - Teker : anexrponnslii // ObC «KoHCynbTaHT CTyAeHTa By3a U MEIBY3a
[caiiT]. - URL: https://www.studentlibrary.ru/book/ISBN9785970450086.html

2. Cesepun E.C. buoxumus : yueoHuk. - MockBa: [DOTAP-Menua, 2019. - 768 c. - TekcT : 3MeKTPOHHBIN
/l 9bC «KoHcynbTanT CTy/ICHTa By3a u Me/BY3a [caiiT]. - URL:
https://www.studentlibrary.ru/book/ISBN9785970448816.html

6.2 JlonosHUTENBHAS IUTEpPATYpA:

1. I'ybapeBa A.E. buonornyeckas xumus. CUTyallMOHHbBIE 33a4ll U TECTHI : ydeOHOe mocobue. - MockBa:
I'S0TAP-Menua, 2016. - 528 c. - Tekcr : anekrponnbiit // 3BC «KoHCynbTaHT cTyneHTa By3a U MeEBYy3a
[caiiT]. - URL: https://www.studentlibrary.ru/book/ISBN9785970435618.html

2. I'ymun A.B., Cunrotuna C.E., llly6una A.I. buoxumus : yue6. mocobue : B 2 4.. - Tam60B: [M3nar. mom
TI'Y um. I'P. lepkaBunal, 2016

6.3 VlHble UICTOYHUKMU:

1. ITIpaBoBoii caiit Korcynsrantllmtoc - http://www.consultant.ru

2. Poccuiickoe oOpa3zoBaHue 7151 MHOCTPAaHHBIX IpaxkaaH - http://www.russia.edu.ru/

3. Pycckuit menumHCKHIA cepBep - http:// www.rusmedserv.com

4. CrnioBapu W 2HIMKJIONIEANY OHIAMH - http://dic.academic.ru/

5. DnekTpoHHbI cipaBodHUK «HDOpMIO» - www.informio.ru

6. XuMudeckasi SJHIUKIIONEeIUs Ha caiite « XuMHK.py» - http://www.xumuk.ru/encyklopedia/

7. MaTepuaJbHO-TeXHMYeCKoe o0ecnedeHHe TUCHUILVINHBI, IPOrpaMMHoOe o0ecredyeHue,
npogeccnoHanbHbIe 023bI JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

JUis mpoBeneHWs 3aHATHH MO JUCHMIUIMHE HEOOXOAWMO CJeIyIollee MaTepualbHO-TEXHUYECKOe
obecriedeHre: ydeOHble ayAUTOPHM JUIsl TPOBEACHHS 3aHATUN JIEKIIMOHHOTO M CEMHHAPCKOTO THIIA,
TPYIIOBBIX M HMHIUBHUIYaJbHBIX KOHCYJIbTAllMH, TEKYIIEr0 KOHTPOJS U TNPOMEXKYTOUHOW aTTeCTallWH,
MIOMEIIIEHUS JUIsl CAMOCTOSTEIBHOM paboThI.

VY4eOHble ayTUTOPUN U MIOMELICHHUS JJIS1 CAMOCTOSTEIbHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATIM3UPOBAHHOM
MeOeNbl0 U TEXHUYECKUMHU CPEACTBAMH 00yUeHHUsI, CITy>KalllMMU JJIsl TIPeACTaBIeHUs yueOHoM nHpopManuu
OO0JIBIIION ayTUTOPHH.

[TomereHus: 111 CaMOCTOSITEIbHON PabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHnEeM JloCcTyna B AIEKTPOHHYIO
nH(pOPMAITMOHHO-00pa30BaTEILHYIO CPey YHUBEPCUTETA.

Jlnst mpoBeeHusl 3aHATHI JICKIIMOHHOTO THIIAa UCTIONB3YIOTCS HA0OPBI IEMOHCTPAILIHOHHOTO 000PY/I0BaHuS,
o0ecreYnBarole TEMaTHYEeCKHE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTHBHAS JOCKA).
JlaGopaTopHBbIii MPAKTUKYM 10 OMOXUMHUHM 00eCIeYeH XMMUYECKUMH PEaKTUBaMH, JIAOOPATOPHOI MmoCyaon
U yduyeOHbIM  O0OpyJOBaHHEM B  COOTBETCTBUM C  NPOrpaMMOil  JTaOOpaTOpHBIX  3aHATHUIL:
¢doroanekrpokonopumerp All-101, cnexrpodoromerp CD-2000, Oumoxumuyeckuii anamuzarop buAH,
0a30BbIii HaOOp g TOHKOCHOMHOW xpomartorpapuu (Y®-xkabuner, cymminpHb mKag LICY,
cnpeii-kamepa, mactussl st TCX), nencutometp «JlenCkan», mukpockon crepeockonnueckuit MBC-10,
nentpudyra nmaboparopuas CM-6, repmocrar BWT — U, pH-metp PH 211, Becst Texunueckue BIIT.



JIuueH3MoHHOE U CBOOOJHO pacrpoCcTpaHseMoe IPOorpaMMHOE 00eCIIeueHHe:
7-Zip 9.20
Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187,00 MB 11.0.08

Kaspersky Endpoint Security ans OusHeca - Cranmaptasiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

Microsoft Office [Ipodeccuonanbusiii moc 2007
Onepanuonnas cucrema Microsoft Windows 10

ITpodeccronanbhbie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI:
1. Hayunas snexrponnas 6ubnuoreka eLIBRARY.ru. — URL: https://elibrary.ru

2. Hayunas onekrtponHas Oubnuorexka Poccuiickoil akamemunm — ectectBozHanus. —  URL:
https://www.monographies.ru

3. [Ipe3unenrtckas 6ubnuoreka nmenu b.H. Enpriuna. — URL: https://www.prlib.ru
4. Poccwmiickast rocyqapcTBeHHas: Onbmuoreka: opuimanbaeii cait. — URL: https://www.rsl.ru
5. Poccwuiickast HaroHanbHas OubanoTeka: opunuanbHbii cadT. — URL: http://nlr.ru

6. TamOoBCKast obnacTHasl yHUBepcaabHas HayuHas ouonuoreka um. A.C. [lymkuHa: oduinanbHbIi CalT. —
URL: http://www.tambovlib.ru

7. YHuBepcutreTckas ~ OWOnMoOTEeKa  OHJIAMH:  SJIEKTpOHHO-OMOmmMoTeunas  cucrema. —  URL:
https://biblioclub.ru

8. ObC «KOHCYNbTaHT CTy#eHTa»: KOJUIEKIMU: MeauuuHa. 3apaBooxpaHeHue. ['yMaHUTapHbIE HAyKu . —
URL: https://www.studentlibrary.ru

9. Dnekrponnas 6uonmuoreka TI'Y. — URL: https://elibrary.tsutmb.ru/

10. ONEKTPOHHBIN KaTajaor @dyHIaMeHTaJIbHON OoubmuoTeKn TTV. — URL:
https://www.tsutmb.ru/biblio/elektronnyij-katalog/

11. FOpaiit: o6pa3zoBarenbHas iatGopma, aneKTpoHHo-0nbmmoreunas cucrtema. — URL: https://urait.ru
12. [ludposoit oopazoBarenbubiii pecypc IPR SMART. — URL: http://www.iprbookshop.ru

JJIeKTpPOHHASA HH(POPMALIMOHHO-00pa3oBaTe/ibHas cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

BsaumogeiicTBue mnpemnopaBarensi M CTyAEHTa B Iporecce OOy4deHHs] OCYIIECTBISETCS MOCPEACTBOM
MYJIBTUMEIUNHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHUKALMOHHBIX TEXHOJIOTHH, MCHOIb3yEeMbIX B
AIIEKTPOHHON MH(POPMAIIMOHHO-00pa30BaTeIbHOM Cpelle YHUBEPCUTETA.
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