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1. IEJIM OCBOEHUA JUCIIUIIJINHbI

He.m: OCBOEHHMS JTUCHUILINHBI « BHOXHMHS» COCTOUT B:

-OBJIaJ€CHHUHU COOTBCTCTBYIOIIMMHU KOMIICTCHIUAMU H (bOpMI/IpOBaHI/II/I Y CTYACHTOB CHCTEMHBIX

3HaHUM O MOJICKYJIPHBIX MEXaHU3Max (bYHKHI/IOHI/IpOBaHI/IH OMOJIOTHYECKHX CHUCTEM, BJIHAHHUA

JOIIMHI'a Ha (l)YHKI_II/IOHI/I]I)OBaHI/Ie CHUCTEM OpraHOB YC€JIOBCKaA.

- CO3JaHUM TEOPETUYCCKOW 0a3bl I JaJbHEHIIEro H3YYCHHsS MEIUKO-OMOJOTHYECKUX U
KJIMHUYECKUX OUCUUIUIMH 110 crieuuaibHoctu 31.05.01 Jleuebnoe nero.

HpI/I 9TOM 3aJavyaMM OVICHUIUINHBI ABISAKOTCA.

1. U3yuuths CTPYKTYPY MOHOMEPHBIX €IUHHII M OCHOBHBIC MPHUHIMIIBI CTPYKTYpPHOM

o s

opraHu3ali MOJUMCPHBIX MOJICKYJ, COCTABJIAIONIUX MATCPUAJIbHYIO OCHOBY JKHBBIX
OpPraHnu3MoB: 6€J'IKOB, HYKJIICMHOBBIX KHUCJIOT, TOMO- U I'€TEPOIOJIMCaxapruaoB, JIUIIUIOB.

. I3yunTh ME€XaHHM3MBbI B3aMMOJEHCTBUU MOJIEKYJI Pa3JIMYHBIX KJIACCOB, JIEKAIIME B OCHOBE

(bopMHpOBaHUs KIETOK, OPIaHOB M TKaHel, a B KOHEYHOM UTOre U LIEJIOCTHOTO OpraHu3Ma.
N3yunTh OCHOBHBIE MeTa0ONMYECKHE IMYTH CHHTE3a M paclajga pa3iuyHbIX COCITUHEHHH,
IPUHUMAIOIIUX y4acTHe B (YHKLIMOHUPOBAHUM KUBBIX CUCTEM.

N3yuuTh OCHOBHBIC MEXAaHU3MBbI, IPUHUMAIOIIIE yIacTHE B 00ECIICUEHNH KIETOK SHEPTHEH.
N3yunTh ryMOpajgbHble MEXaHU3MbI PEryJsiLUd MeTabojJu3Ma Ha ypOBHE KIIETOK, TKaHEH U
OpraHu3Ma B LIEJIOM.

IIo3HaKOMHUTL C OCHOBHBIMM II0OKA3aTEISAMU COCTOSIHUS BHYTPEHHEH CpPENbl 310POBOIO
OpraHM3Ma 4YeJIOBEKa U METOJAMH UX OIPEIEICHHUS.

. O6y‘lI/ITB CTYACHTOB I10JIb30BATHCA 06H1€I>'I KapTOﬁ META0O0INYECKUX IMpoueCCoOB, YaCTHBIMHA

cXeMaMH MeTabOJIMYEeCKHX IIyTeH, a TaKKe CIPAaBOYHBIMH MaTepHajJaMH OTHOCHUTEIHHO
HOpPMAaJIbHBIX 3HAYECHUI Pa3JINYHBIX [10KA3aTeJIel COCTOSIHYUS BHYTPEHHEN CpeJlbl OpraHu3Ma
[lo3HaKOMUTh C OCHOBHBIMH BapHaHTaMU BPOKICHHBIX M TNPUOOPETEHHBIX HapYIICHUN
OOMEHHBIX MPOLIECCOB M MX OTPaXEHHWEM B M3MEHEHHUSX NapaMeTpoB BHYTPEHHEH cpelbl
OpraHu3Ma 4eI0BeKa.

HayuuTp IpOBOAWUTH JIOTMYECKUE CBA3M MEXKIY BBIABISIEMBIMU OTKJIOHEHUSMU 3HA4YE€HUUN
IIOKa3aTesIel BHYTPEHHEH Cpelbl OpraHu3Ma OT UX HOPMAaJIbHOIO YPOBHS M HapyLICHUSMH
METa0O0IMYECKUX MPOLIECCOB B XO/I€ T€X MM MHBIX MATOJIOIMYECKHX MPOLIECCOB.

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOI'PAMMBI

2.1 JIuciunnuHa “brHoXuMHs” OTHOCHTCS K JUCHUILUIMHAM 00s3aTeabHOM uacTh bioka 1.

JucuuniauHel (MOYJ N ), UMEET TECHYIO CBSI3b C IPYTUMHU TACIUILUTMHAMH.
2.2. B tabnuile nmpuBEACHBI MPEAMIESCTBYIONINE U MOCIEAYIOIINE TUCIUIUIMHBI, HalpaBleHHbIC
Ha (OPMUPOBAHUE KOMIETEHIIUN JUCITUTUIMHBI B COOTBETCTBUM ¢ MaTpuliei komrnerenmuii OI1.

I[MpenmecTByomme U MOCJAeIy0UAE TUCIUATIINHBI,
HaINpaBJIeHHbIE HA (POPMHUPOBAHHME KOMIIETEHLIHH

Ne
/ [IpenmecTByrOmMe TUCHUATIIIUHBL [Tocnenyrompe qUCHUTIIIMHEL
n/n
1 buonorus ®dapmakosorus
2 buooprannueckas xumus NmMmyHONorus




3. INTAHUPYEMBIE PE3YJIbTATbBI OB YYEHUSA

[Tnaaupyembie pe3ynbTaThl OCBOCHHS 00pa3oBarenbHOi mporpammsl (OIl) — komnereHnuu
00y4aromuxcst ONpeAeIIIoTeS TpeOOBaHUAMH CTaHAgapTa no crenuaabHocTH 31.05.01JIeuebHOE
neno U OpMHUPYIOTCS. B COOTBETCTBHHM ¢ MaTpuiei komrereHuuid OI1

Ne Homep/ HaumenoBanue NHauKaTopbl 10CTHKEHUS
/i MHIEKC KOMIleTeHIHH KOMIIeTeHIHiH
KOMIIETEeHIIM U (111 ee 4YaCTH)
2 3 4

1. YK-1 Cnocoben ocymectBiuars | MAYK —1.1. 3naer teopuro
KPUTUYECKUH aHaIH3 CHUCTEMHOI0 IOJX0/a;
poOJIEMHBIX CUTYaIMi Ha | IIOCJIEI0OBATEIbHOCTh U TPeOOBaHUS K
OCHOBE CUCTEMHOI'0 OCYUIECTBJICHHIO TIOUCKOBOH U
MOJX0/1a, BBIPA0AThIBaTh | AaHAJIIUTUYECKOM NEATEeIbHOCTH IS
CTpaTeruto AeicTBuil pelIeHMs IOCTaBIECHHBIX 3a/1a4.

NAYK —1.2. Beimensietr 3Tamnsl pemieHus
1 JEHCTBUS T10 PELICHUIO 33a/1a4H;
HaXOJINTh, KpUTUYECKHU aHAJIU3HUPYET U
BeIOMpaeT HHGPOPMAIIHIO,
HEOOXOAUMYIO JUJIsl PELICHUS
IIOCTaBJICHHON 3aJlayy; paccMaTpUBaET
pa3UYHbIC BAPUAHTHI PEIICHUS 3a/1a49H.
NAYK —1.3. Tlpu ananuze
poOJIEMHBIX CUTyalluid OIIEHUBAET
IIPEUMYIIECTBA U PUCKH; TPAaMOTHO,
JIOTUYHO, apTYMEHTHPOBAHO
dbopmynupyer

COOCTBEHHBIE CY>KJI€HHUSI U OLICHKH;
oTiIM4aeT (PaKkThl OT MHEHUH,
UHTEpIpeTalnii, OLIEHOK U T.1.B
paccyXIeHUSAX APYrUX YYaCTHUKOB
NeSTeITbHOCTH;

NYK-1.4 PaccmaTpuBaet u npejajaraer
BO3MOYKHBIE BAPHAHTHI PEIICHHS
MIOCTaBJIEHHOW 3aJ1auu, OLICHNBas
MPAaKTHYECKUX TOCIICICTBUI
BO3MOJKHBIX PELIEHUN MOCTABICHHBIX

3ajad.
OIlK-3 Crioco0eH k NJIOIIK-3-1 Bageer anroputMom
2. HPOTUBOJICHCTBHIO OCHOBHBIX (PU3UKO-XUMUYECKHUX,
IPUMCHCHMS JOIINHTA B MaTEMaTHYCCKHUX U MHBIX
criopte ¥ 60prOe C HUM. €CTeCTBEHHOHAYYHBIX METOJ/IOB
HCCIIE0BAHUM.

NJOIIK-3-2 UnTepnperupyer
pe3yabTaThl PU3NKO-XUMUYECKUX,
MaTeMaTHIECKUX U UHBIX
€CTeCTBEHHOHAYYHBIX HCCIIeI0BaHUN
MIPH PEIIeHUN POQeCcCHOHATHHBIX
3ajau.

NJOIIK-3-3 JlemoHCTpHUpYET
CHOCOOHOCTH K POTHUBOICHCTBHIO




MIPUMEHEHHUS B CIIOPTE TONUHTa K 00phOe
C HUM.

4. CTPYKTYPA U COJAEPKAHUE JUCIUIIJIMHBI

4.1. OFBEM JUCHIMIIVYIMHBI 1 BU/IbI PABOTBI

Bua padorsl Bcero yacos CeMeCprI*
Ne 3 Neq
4acoB 4acoB
1 2 3 4
AynutopHasi pa6ora (Bcero) 160 78 82
B ToMm uncne:
Jlexmun (JI) 70 38 32
Jlabopatopubie pabotsl (JI3) 90 40 50
B TOM YHCJIE,[IPAKTUYECKAs TOArOTOBKA
Ipakruueckue 3anstus (I13)
B TOM YHCJIC,IIPAKTUYECKAs TOATOTOBKA
KonTakTHasi BHeayauTOpHasi padora, B ToM yucie: | 3,5 1.5 2
Hnousuoyanvhvie u epynnosvie KOHCY1bmayuu 3,5 1.5 2
Camocrositeabnasi padora (CPC) (Bcero) 52 28 24
Hoozomoexa pepepama (PD) 4 2 2
Iloozomosxa k 3anamusm (113) 20 10 10
Ioozomosxa k mexywemy konmponio (I1TK)) 10 4
Iloozomoska k npomesxcymounomy koumponio (I111K)) 8
Paboma ¢ knuscnvimu u INIEKMPOHHBIMU UCMOYHUKAMU 8 6 2
IMpome:xxyTouna | 3ader (3) Kp Kp
Sl aTTeCTAUA
Ilpuem 3au., uac. 0.5 0.5
CPC, uac.
sk3ameH (D) 2(36) 2(36)
B TOM 4HCJIe€:
[Tpuem 3k3., 4ac. 0,5 0,5
KoHncynpranus, yac. 2 2
CPC, yac. 33,5 33,5
HUTOroO: 4acoB 252 108 144
Oo6mas
TPYAOEMKOCTh
3a4. ej. 7 3 4




4.2. COAEP) KAHUE JUCIIUIIJINHbI

4.2.1. Pa3nennl (TeMbl) TUCHUILIAHBI, BUAbI 1eITEJILHOCTH U (OPMBI KOHTPOJISI

Ne Buabl aesiTeIbHOCTH, BKJIIOYAA DoDMEI
m| ce CaMOCTOSITEJIbHYIO Pa0doTy (B Yacax) P
/| me HaumenoBanue TEeKyLIero
a3geaa MUCHHUILINHBI KOHTPOJIA
Ne| er | PA3Aeaa aucl J | JP | 13 | CP | Beero p
ycrneBaeMoCTH
pa
1 2 3 4 5 6 8 9
1.3 Paznen: BronHoe 8 6 4 20 TECTOBBIN
3aHsTe. XUMHA OEIIKOB. KOHTPOJIb,
3aIInTa
1a00paTOPHBIX
2. 13 6 pabor, 3amura
Pazgesn: ®epmeHTHI. 4 2 14 pedeparos,
KOJUIOKBUYM,
3 |3 CUTYaIlMOHHBIE
3aJauu
Pasnen: Buonoruueckoe | 6 8 6 18 Jlatm,
KOHTPOJIbHAS
OKHCJIEHHE. pabora
YCTHBIA OIIPOC
4, |3 4
Pasnen: XUMUA Hu
0OMEH YTJIEeBOJIOB. 6 6 26
513 4 4 4 16
Paszgen: 'opmoHBbI
6. |3 4 4 4 12
Pa3pen: BuramuHbl
7.13 Pasnea: Xumug wu |6 6 2 22
oOMeH HYKJIEMHOBBIX
KHCIHOT.
8. KonrakTHas 1,5 HHIWBHIYaJbHbIE
BHeayJIUTOpHas padora H I'PYNIIOBbIE
Koncyanamm
0. IIpomexkyTounas 0,5 KonTponbnas
arrecramnusi padora
10. BCEIO: 38 40 28 108
11, 4 8 12 4 22 TECTOBBIN
Pazpea: XuMus u KOHTpPOJIb,
0OMEH JIUTIHIOB. 3aluTa
1a00paTOPHBIX
pabort, 3ammra
pedepatos,
8
12 4 12 6 26 KOJITOKBHYM,

Pa3znesn: OOMeH OenKoB.

CUTYalOHHBIC




134 4 6 6 14 3a1a4u,
Paznen: buoxumus KOHTPOJIbHAA
THOYEK. Broxumust pa60Tav
. YCTHBIN OIIPOC
HEPBHOM TKaHU.
14| 4 Pazneon: Buoxumus | 6 10 4 10 TECTOBBIN
KpOBH, MBIIIEYHON KOHTpPOJIb,
TKaHH. 3aiuira
1a00paTOPHBIX
aboT, 3ammra
15, 4 Pasznen: buoxumus: 6 10 4 12 P > 3alll
pedepatos,
CITFOHBI,
. KOJUIOKBUYM,
COCJIMHUTEIIbHOH,
. CUTYaIlMOHHBIC
KOCTHOW TKaHH.
3a/1auu,
KOHTPOJIbHAS
paborta
YCTHBIA OITPOC
16. Bueayauropuas 2 HHIHBHIYaJIbHbIE
KOHTAKTHas pa60Ta: U IrpynmnoBbie
KOHCYJbTAallHH
17. IIpome:kyTouHas 36 IK3aMeH
arrecTanusi
18. Bcero 4 cemectp 32 50 24 144
19. HUTOIO: 70 920 52 252
4.2.2. JlekiinOHHBII Kypc
Ne HaumenoBanue HaumenoBaHue TeMbl Conepxanue Bcero
n/ | pa3mena IMCUMILIUHBI JIEKIUH JIEKINH 4acoB
n
1 2 3 4 5
Cemectp 3
1. BBoaHoe 3aHsTHE. BBenenune B OMoXuMus. buoxumus kak Hayka 8

Xumus 0eJIK0B

Xumus 0eJIKoB

0 CTPOCHUU
XUMHYECKUX
BEIIECTB, BXOIAIINX
B COCTaB JKHBOH
Marepuu,  (puU3MKo-
XUMHYECKUX
mpoIeccax,
JEeKAIIX B OCHOBE
BCEX MPOSIBIICHUI
JKU3HEICATCILHOCTH.
benkxu Hu nx
byHKIMN.
DJIeMEHTApHBIN
COCTaB OCIIKOB.
Knaccudukamms
aMHHOKUCIIOT,
obmue CBOIiCTBa
aMHHOKUCIIOT.




CrpykTypHas
opranu3anus O0eIKoB.

DU3HKO-XUMHUUECKHE
CBOMCTBA OEJIKOB.

@DepMeHTBbI

depMeHTBI

Xumuyeckas
npupoaa GepMEHTOB.
[IpocTbie U clI0XKHbBIE
(bepMeHTHI
(xomohepMeHTHI).
AKTUBHBIE u
aJNIOCTepUUYECKUE
[EHTPBI, ux
XapaKTepUCTHKA.
OobpazoBanue u
MpeBpalleHue
bepmenT-
cybcTpaTHOTO
KOMILJIEKCca. DHEprus
aKTUBAIUU
(hepMEeHTaTUBHOTO
npouecca.Crenuduy
HOCTb JEUCTBUS
dbepMeHTOB,  BHIIbI
crneuuUIHOCTH.
®DaxkTopHl,
BITUSIONIHE Ha
CKOPOCTb  peaKIuii,
KaTaJIn3UPYyEMBbIX
dbepMeHTaMU:
NHrubutopsl
dbepmenToB.Perynsn
us AKTHBHOCTH
(bepMeHTOB.
Knaccupukanus u
HOMEHKJIaTypa
(hepMEeHTOB.
DepMeHThI B
KJIMHUYECKOU
JTMarHOCTHUKE.

Buogornuyeckoe
OKHCJIEHHE

MurtoxoHapHaIbHOE U
BHEMHTOXOHIPHAJIbHOE
okucjgenue. Cunres
AT®.

buonornueckas
poJib ATO.
buonoruueckoe
OKHCJICHHE.
Knaccudukanms
MPOLIECCOB
OMOJIOTUYECKOT0
OKHUCJICHHS,
JIOKanu3alusd HUX B
kietke, ®depMeHTHI,
Y4aCTBYIOIINE B
OMOJIOTHYECKOM
OKHCJICHM.
KommoneHTs!
JIBIXaTeJIbHONM  IISIH:




(h1aBOTIPOTEHHBI,
JKENE30CePHBIE
oenku, kodH3UM Q,
IUTOXPOMBI D, CiC,

aas. Opranuzanus
KOMIIOHEHTOB
JBIXaTeNbHON 1IeTH B
BUJE 4-x
komiuiekcoB: HAJIH-
JIETHIPOTEHA3HI
(KoMILIEKC 1),
CYKIIUHATACTUIPOTCH
asel  (kommaekc 1),
IIUTOXPOMOB bc,
(KOMILIEKC 1),
[IUTOXPOMOKCHIA3BI
(xommuiexe 1V). Poib
koomumMa Q, wm
muTOXpomMa € B
WHTETpaIun
KOMILIEKCOB.
ITonnas,
YKOpOUYEHHAs u
MaKCUMabHas
YKOpOUYEHHAs

JbIXaTeIbHbIC 1IETIH,
Ctpoenue AT®-
CHUHTa3HOTO
KOMILJIEKCA.
MexaHn3m
obpazoBanust ATO.

XumMua u 00MeH
YIJIEBO/OB.

Metaboau3zm
yriaeBoaoB. CuHTe3 1
pacnaj rjiMmKoreHa.

I'b®-nyrb. IM®-n1yTh.

VYraeBoasl HuX
Oouonorudeckas pob,
KJ1accuukanms u
HOMEHKJIaTypa.
Pacmennenue
YTJI€BOOB B
MUIIEBAPUTEIILHOM
TpakKTe.
AMHIIOINTUYECKHE
(bepMeHTHlI,
XapaKTepUCTHKA.
BcacriBanue
MOHOCaxXapuJI0B B
TOHKOM KHIIEUYHHKE
U UX JadbHEHIui
TPAHCIIOPT.
AnHaspobHOe
pacIierieHrue
TII0KO3bL. | IMKoau3.
Pacmennenue
TJIMKOTEeHa
(TTIMKOTEHOJIN3).
buocuntes
TJIUKOTeHa, pOIh




YV J1®-ri1r0K03H6l.
OxkucnurensHoe
JeKapOOKCUITUPOBaH
ue nupysara. [lukn
TPUKApPOOHOBBIX
kucnor. Pons L[TK B
Karaboan3me
YIJIEBOJIOB.
[TenTo3odocharaprii
nyte (I'M®-nyts) -
alIbTepHATUBHBIN
yTh OKHCIICHHS
TII0K030-6-(ocdara.

I'opmonbl

I'opmonbl. buocunres u
ceKpenus rOpMOHOB.

Knaccuduxanus
TOPMOHOB.
Mexaan3M JIeHCTBUSI
TOPMOHOB OEJIKOBOW,
MENTUAHON TPUPOABI
H MPOU3BOIHBIX
aMHHOKHCIIOT.
B3aumoneiictBue
3TUX TOPMOHOB C
peuenTopamMu Ha
MeMOpaHe  KJIETOK.
AJneHmIaTuuKIa3a H
oOpa3zoBaHue
BTOPUYHOTO
MOCPEIHHUKA -
nTAMO.
Nuozurontpudocdar
, HOHBI  KaJbIud,
JUALWITIAIEPOST U
ol Md Kak
BTOPHUYHBIC
MECCEHKEPBI.
MexaHu3M JeicCTBUS
CTE€POUIHBIX H
TUPEOUTHBIX
TOPMOHOB.

Buramunbi

Bopopacresopumble u

O61mume

JKHPOPACTBOPHMbIE IIPEACTABIICHUS O
BUTAMHUHBI. BUTaMHUHaX U UX
KJIacCU(pUKaI.
Howmenxkmarypa
BUTaMUHOB.
KupopactBopumsle
BUTAMMHBI.
BonopactBopumeie
BUTAaMUHBI.
Xumus 1 00MeH Xumust 1 00MeH buonornyeckas posb
HYKJICMHOBBIX KHCJIOT. | HYKJIEHHOBBIX KHCJIOT. | HYKJIECMHOBBIX
Crpoenne u pusuKo- KHCJIOT.
XHMHUYECKHE CBOICTBA XUMUYECKUN COCTaB
HK. Ctpykrypa JHK U | HyKI€HHOBBIX

PHK.

kucinor. IlypuHoBble

10



U NUPUMHIUHOBBHIE
OCHOBaHHUS -
cTpoeHue, (usuko-
XUMUUYECKHUE
CBOMCTBA.
dochomurpupHas
CBSI3b.
Hykneorunnsiit
coctaB JJHK u PHK.
IIpaBuna 3.
Yapradda.
N3yuenune
MEPBUYHON
CTPYKTYPBI JHK.
Bropuunas
CTPYKTypa JIHK.
Tpetnunas
crpykrypa JHK.
Karabommzm
HYKJIEMHOBBIX
KHCJIOT.
XapakTepucTuKa
HYKJIEa3. O6men
HyKIeo3uadochaTos.
Pacmieruienne
MTYPUHOBBIX
OCHOBaHMi. MoueBas
KHUCJIOTa — OCHOBHOM
MIPOJYKT
Karabonuzma
MTyPUHOBBIX
HYKJIEOTH/IOB
yesoBeka. brocuHres
MUPUMUITHOBBIX
HYKJICOTHU]IOB.
buocunres
JI€30KCUPHUOOHYKJIIEOT
HJIOB. buocunres
JHK 'y mpo- wu
syKapuoT. buocunres
PHK Ha JHK
MaTpHuIIE. Cunres
Oenka W TpPaHCHOPT
ero yepe3 MeMOpPaHBI.

HUroro 38
Cemectp 4
8. XuMus 1 00MeH XumMus 1 00MeH Oo6mas 8
JMIINI0B JMIIUIO0B. XapaKTepUCTHKA U
KJaccupUKaIus

mumuaoB. [Ipoctee,
CIIOKHBIE  JIMIHIBI.
JKvupHBlE  KHCIOTBI:
HACHIIIICHHEIE,
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MOHOEHOBBIE,
IIOJINEHOBBIE,
LUKINYECKHE,
OKCUKHCIIOTBI.
DU3NKO-XUMUYECKHE
CBOMCTBA  JKUPHBIX
KHCJIOT.

Jlunonutnueckue
(dbepMeHThI - JHMasa,
dochonmmassl,
c(UHOTMUEIINHA3BI.
OMyJIprupoBaHue
KHUPOB, poJIb
JKeTYHBIX  KHUCJOT.
BcacoiBanue
MPOAYKTOB
pacuierieHus
JUTUI0OB B TOHKOM
KUIIIEYHUKE.
TkaHeBoM  JIMMOJN3.
Mexanusm B-
OKUCIICHUS
HACBHIIIEHHBIX
JKUPHBIX KHCIIOT C
YETHBIM YUCIIOM
YIJIEPOTHBIX
aTOMOB.
O6pa3oBanue u
MpeBpalleHNe
KETOBBIX Te:
areToalerara, B-
THJIPOKCUOYyTHpaTa,
areToHa, bmocuHTE3
rauuepodochonunug
OB. buocuaTes
cuHrodpochomnmuI0
B U TJUKOJHUIHUIOB.
buocunres
XO0JIECTepUHA.
Oobpa3zoBanue
n3oneHTeHuInudocd
ara - AKTUBHOMU
W30IMPEHONTHON
€IMHUIIBI,
Y4aCTBYIOIIECH B
CHUHTE3e
XOJIECTepHUHA "
JIPYTUX
OMOJIOTHYECKHU
aKTUBHBIX
COEIUHEHUMN. Tpu
CTaauu B OMOCHHTE3E
X0JIeCTepHHA.
O0meH 0eikoB. OO0OMeH 0eJIKoB. [TonHoONIEHHBIE u
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IIporeonTnyeckmne
(epMeHTEI.
Je3aMuHUpOBaHME U
AeKapOOKCUIMPOBAHUE
AMUHOKUCJIOT.
MeTta60,113M aMMHaKA.
IIyTH ee
00e3Bpe:KNBaHUS.

HEIOJHOICHHBIC
OCIKH.
Pacmemienue
OeIIKOB B
KETyJT0IHO-
KUIICYHOM  TpPAaKTeE.
[Iporeonutuueckue
(bepMeHTHI.
BcacriBanue
MPOAYKTOB THIPOJIH3a
OEJIKOB.
BryTpukieTounsie
KaTtabonusm
aMHHOKUCJIOT.
JlesaMuHUpOBaHHE
AMUHOKHCIIOT U €ro
THUIIBI.
JexapbokcunupoBan
He AMHHOKHCIIOT,
oOpa3oBaHue
HEKOTOPBIX
OMOreHHBIX aMHHOB.
Metaboau3m
aMMHaKa, Ilytn
00e3BpeIKNBaHNE
aMMuaka. bwmocuHTe3
MOYEBUHEI
(OPHUTHHOBBIM MK
Kpebca),
HacnencrBennnie
nedeKTh
MeTaboau3Ma
aAMHHOKHCJIOT.
CuHTe3 cepoTOHMHA
u MEJIaTOHMHA.
buocuntes
MEJIaHHHOB.
buocuntes
TUPEOUTHBIX
TOPMOHOB.
buocuntes
KaTEXO0JIAMHUHOB.
buocunTe3
nmoymamMuHoB. CuHTE3
KpeaTHHa 51
kpeatuHuHa. CHUHTE3
rema. OOpa3oBaHue
KOHBIOTaTOB TJIUIIMHA

" TaypuHa C
KETYHBIMU
KHUCJIOTaMHU.
10. | buoxumusi MOYeK. Crpoenne u pyHKIHHN Ocobennoctu
Buoxumusi HepBHOI nouyek. OcodeHnocTn CTPOEHHUS MIOYEK.
TKAHH. MeTado0M3Ma novyeyHoi | Mexanusm

13



TkaHu. CTpoeHue
HeiipoHa. Oco0eHHOCTH
MeTadoIM3Ma HEPBHOM
TKAHU.

0o0pa3oBaHMsI  MOYH.
I'omeocTaTuueckas
byHKIUS MTOYEK.
Mertaboandeckas
byHKIUS MTOYEK.
OcobennocTu
MeTaboIu3Ma
MMOYCUHOMH TKaHU.
['opmoHnanbHas
perynsnus
MO4Y€00pa30BaHMSI.
CrpykTypa HelpoHa.
XUMHYECKHH COCTaB
Mo3ra. OcoOeHHOCTH
MeTadoIu3Ma
HEPBHOU TKaHH.
XUMHUYECKUE
OCHOBBI
BO3HUKHOBEHUS u
MIPOBEICHUS
HEPBHBIX
HUMITYJIHCOB.
CrnuHHOMO3roBas
JKHIKOCTD.

11.

Buoxumusi KpoBu u
MBIIIEYHOH TKAHMU.

XuMHYeCKHii COCTaB
KpoBU. PyHKIUU
KpoBH. XHMHYECKHH
cocTaB
MONEePEeYHON0JI0CATOI
MBIIIIIBI.
DOyHKIUOHAIBHASA
OMOXMMHS MBIIIIII.

XUMHYECKHI COCTaB
kpoBu. OyHkiuu
KpoBH. [ maBHelmune
MPOTEOJUTUYECKUE
CHCTEMBI KPOBH.
Mopdonoruueckas
opraHu3anus
MOIIEPEYHOIIOI0CATO
Y1 MBIIIIIEI.
XHUMHUYECKHUI COCTaB
MOMEPEYHOIIOI0CATO
U MBIIIIBL.

O yHKIIMOHAIbHAS
OMOXHMHMS MBIIIIII,
brnoxumnaeckne
W3MEHEHHUS B
MBIIIIAX MPU
MMaTOJIOTUH

12.

buoxummus CJIIOHBI,
COeTHHUTEJIbHOM,
KOCTHOW TKaHHU.

buoxummus CJOHBI,
COeIMHHUTEIbLHOM,
KOCTHOM TKAaHH.

Komnnaren:
0COOEHHOCTH
AMUHOKHCIIOTHOTO
coCTaBa, IIEPBUYHOMN
U MPOCTPAHCTBEHHOMN

CTPYKTYDBI,
ouocuntesa.  Poib
acKOpOMHOBOM

KHCJIOTHI B

14



TUAPOKCHIIMPOBAHUHT
NpOJMHA W JU3WHA.
OO6pazoBanue
KOJIaI€HOBBIX
BOJIOKOH.
[Tomumopduzm
KoJu1areHa.
OcobenHocTH u
(GYHKIMM  DJIaCTHHA.
I'mmko3aMUHTIIMKAHEI
U TPOTEOTIMKAHBI:
CTpPOCHHUE 31
GyHKIHH.
OcobenHocTH
oOMeHa BeIeCTB B
COCIUHUTEIBLHOMN
TKaHHU.

XUMHUYECKHUN COCTaB
KOCTH u 3yoa.
AmaTuTol.
Ocobennoctu
CTPOCHUS PA3TNIHBIX
anaTuToB. benku
KOCTHU u 3y0a:
KOJLTIareH,
HEKOJIJIAar¢HOBBIC
Oenxu. HebGenkoBrle
OpraHUYEeCKHE
KOMIIOHEHTBI KOCTH H
3y0a. Ponp nutpata B
MeTaboIu3Me
KOCTHOM TKaHH.
[lynema  3yba, ee
OMOXMMUYECKHUE
XapaKTePUCTHKH.
buoxumus
ocreoreHesa. Teopuu
MUHEpaTu3aluu
KOCTH " 3y0a,
CoBpeMeHHbIE
MIPEACTABICHUS 0
MUHEpaTu3aluu
KpPCTH u 3yo0a.
benkosrnie
PEryJISATOPHBIE
(bakxTopsl
OCTeoreHesa (
MHTOTCHBI,
MoporeHsl,
XeMHATPaKTaHTBI,
AHTarOHUCTHI
MHTOT€HOB u
MopdoreHos
I'opmonsI-
PETyJIATOPHI

A
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oCcTeoreHesa u
pa30opKu  KOCTHOM
TKaHHU.
MounekyisapHbie
aCIEKThI
MaTOJIOTUYECKOM
JIEMUHEpaTU3aluu
KOCTH u 3yoa.
Brnusaue nutanus Ha
COCTOSIHUE 3y0O0B.
Poinn MHUIIEBEIX
O€lKOB, YIJIEBOJOB,
MHUKDPOIJIEMEHTOB |
BHUTAaMHHOB.
[TaTonornyeckue
COCTOSIHHS,
CBSI3aHHBIC c
HEONTUMAaJIbHBIM
MOCTYIUICHHEM B
opranusMm ¢Topa u
CTPOHIIHSL.

OOmas poTtoBast
JKUIKOCTD (
CMEIIaHHasl CIIIOHA):
CJIIOHA
WHIMBUTYaTbHBIX
CJIFOHHBIX xKemes,
0COOEHHOCTHU
coCTaBa, CBOICTBa,
3aBUCUMOCTh
CTUMYJISIIUU
CITFOHOOT/ICTICHUS.
duznoioruyeckas
poIb CITFOHBI.
JlecHeBass KHMJIKOCTh
(TMHTUBaNbHAsN),
0COOEHHOCTH ee
XUMHUYECKOTO
cocraBa. benku wu
(bepMeHTBl  CIIOHBI.
MuHepanbHbie
KOMITOHEHTBI CJTFOHBI
u JIECHEBOM
)kuakoctu. CIIOHHBIS
(haKTOpHI 3aITUTHL.
3HavCHHE CITFOHBI
JUIsT  3yOOUYeTIOCTHON
CHUCTEMBI OpTraHH3Ma.
HN3menene  cocTtaBa

CITFOHBI B
3aBHUCHMOCTH oT
pa3IMYHBIX
(hakTopoB. Ponp
CITFOHBI B
MUHEPATU3AIIH.
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Hroro 4 cemectp

32

13.

HToro yacos:

70

4.2.3. JlabopaTOpHbIe 3aHATHSA

Ne
n/
n

HauMenoBanue HaumenoBanue
pa3aeJia JUCHUILIMHBL | JJAa0OpPaTOPHOrO
3aHATHA

Conep:kanue 1a60paTOpHOro
3aHATHUSA

Bcero
4acoB

1

2 3

4

Cemectp 3

1.

BBoaHoe 3aHfATHE. Xumus 0eJIKOB
Xumus 0eJIK0OB

buoxumus kak Hayka o
CTPOCHUU XHMHYECKHX BEIIECTB,
BXOISIIMX B COCTaB  KHUBOM
Marepud,  (U3UKO-XUMHYCCKUX
mporeccax, JIKaluX B OCHOBE
BCEX MPOSIBIICHUI
JKH3HEACATEIbHOCTH.

benku u ux QysKuUM.
DJIeMEHTapHBII  CcOCTaB  OEJKOB.
MeToansl BBIAEIEHUS U OYUCTKH
0enKkoB. AMUHOKHCIIOTHBIN COCTaB
OEJIKOB. Knaccudukanms
aMMHOKHCJIOT, OOIUe CBOMCTBA
AMMHOKHCJIOT. CtpykrypHas
opranuzaiusi  0enkoB. DuzMKo-
XHMHYECKHE CBOMCTBAa OEJIKOB:
MOJICKYJISIpHAsT Macca, METOMIBI ee
ompezeneHus, KHCJIOTHO-
OCHOBHBIE CBOWCTBA, JICHATYpaIUs
M OCKICHHE OCIKOB.

DepMeHTHI DepMeHTHI

XuMuyeckas npupoaa
¢depmenToB. CylIHOCTH SBIECHUMN
KaTanu3a. YPOBHH CTPYKTYPHOH
OpraHu3alu (bepMeHTOB.
IIpocTbie U clOXHBIE (PEPMEHTHI
(xonodepmentsr).  KodakTopsr:
KOo(epMeHTbI,  MPOCTaTHUYECKUE
IpYIIIHI, MOHBI METaJJIOB.
AKTHBHBIE W QUIOCTEPUYECKHUE
HEHTPbI, UX  XapaKTepUCTHUKA.
OOpa3oBanue U MpeBpalleHHe
(bepMeHT-cyOCTpaTHOTO
KOMIUIEKCA. ODHEpPrusi aKTUBALIMHU
(bepMEeHTaTUBHOTO
nporecca.CnenupuIHOCTh
NeHCTBUS ~ ()epMEHTOB,  BHJIBI
CHEIU(PUIHOCTH. dakTopHl,
BIIUSIOIIME HA CKOPOCTh peaKIui,
KaTaJu3upyeMblX  (epMeHTaMu:
KOHLIEHTpaIusi  CcyOCTpatoB U
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KO(aKTOpOB, KOHIICHTpAITUs
depmenTa, Temmeparypa, pH.

YpaBHeHue Muxasnuca -
Menten. Ilonsarue cyOcTpaTHOM
KOHCTaHTHI, KOHCTAHTBI
Muxansuca, MaKCHMaJIbHOM
CKOpPOCTb  peakuuu. EauHuibi
(bepMeHTOB. NHrubuTops
bepMeHTOB.. Perynsauus
aKTUBHOCTHU (hepMeHTOB.
Auioctepuyeckuii KOHTPOJIb
aKTUBHOCTHU (hepMeHTOB.
Knaccudukanusa 1 HoMeHKIaTypa
(bepMeHTOB. XapakTepucTuka

OTJIENbHBIX KJIACCOB (DEPMEHTOB.
@epMeHTHI B KJIMHUYECKOU
JMarHOCTHKE.

Buojgornueckoe
OKHCJICHH e

MuToxoHapuaJl
bHOE H
BHEMUTOXOH/P
HaJIbHOE
OKMCJICHHE.
Cunre3 ATO.

Pouib
BBICOKOHEPTE€TUYECKUX
dbochatoB B  OHMOIHEpPreTHKE.
buonoruueckas poJb ATO.

Buonoruueckoe OKHCIJICHHUE.
Knaccudukamus MPOLIECCOB
OMOJIOTHYECKOTrO OKHUCJICHMS,

JOKalau3alMs HUX B KIETKE,
@epMeHTBl,  y4acTBYIOIIME B
OMO0JIOTNYECKOM OKHCIJICHH.
CBOOOZHOE OKHCIEHHE M €ro
Ouonoruueckas poib. YdacTue

HUTOXpOMaA P-450 B
MHUKPOCOMaTbHOM OKHUCJICHUH
9HIOTEHHBIX OpPTaHUYECKUX
COEJMHEHUH M KCEHOOHMOTHKOB.
Oxkucnenue,  CONMpsSHKEHHOE  C
dochopunrpoBanueMm AJlD,
[TonsaTue 3HEPreTUYECKOTO
3apsana kieTku. llemb mepeHoca
DIIEKTPOHOB " MIPOTOHOB
BHYTpEHHEH MeMOpaHbI
MUTOXOHJPUH (IBIXaTeIbHAS TICTIb,
PEIOKC-1IETIb). KoMmoneHTsl
JBIXaTeNbHOU (D178

(ITaBONIPOTEUHBI,  KEIIe30CEPHBIC
Oenku, Ko3H3UM Q, IUTOXPOMBI D,
CiC, aas. OKHCIUTEIBHO-
BOCCTAHOBUTENbHBIC TMOTCHIINAIIBI
JIBIXaTeIbHBIX MTePEHOCYUKOB.
DHepreTuyeckoe 3HAuYCHUE
CTYIEHYATOTO TpaHCIIOpTa
DIIEKTPOHOB ~ OT  OKHUCIISAEMBIX
CyOCTpaTOB K  MOJIEKYISIPHOMY
KHUCTIOPOJTY. OxucnurensHOe
dbochopunupoBanme B
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IbIXaTeIbHOU ENU.
KoaddunueHt oKuCIUTETLHOTO

dbochopunrpoBaHus P/O.
Jlokanmuzanus IIYHKTOB
CONPSIKEHUS OKHUCIICHUS u
dochopunmupoBanus B

JIBIXaTEbHOW e Ha OCHOBAHUH
PEIOKC-TIOTEHIHUAJIOB,  JIEUCTBUSA
crienupUIeCcKux WHTHOUTOPOB
(porenon, mmanua, CO, NHj),
BBIJICJICHUE  OCIIKOBO-JIMIIHIHBIX
KOMILJIEKCOB. Opranuszanus
KOMITOHCHTOB [IBIXaTEIbHOW IIEIH
B Bune 4-x xomruiekcoB: HAJIH-
neruaporeHaspl  (koMmruiekc 1),
CYKIIUHATACTUPOTCHA3BI

(xommutekc Il), mmroxpomoB bcy
(KoMIUTEKC 1),
IIUTOXPOMOKCHIa3bl  (KOMILICKC
IV). Pomp xodmsuma Q, w
UTOXpOMa C B  HHTErpaliH

KOMIIJIEKCOB. ITosmas,
YKOpPOUEHHasiT W MaKcUMajbHas
}’KOpO‘IeHHaH OBIXAaTCIBbHBIC
LIEIH, [Ipencrapnenus 0
MEXaHU3Max COprDKCHI/IH

okuciieHuss u (ochopuimpoBaHus
B JbIXaTelabHOM Uenu. Teopus
COIPSKEHUS OKHCIICHUS u
dochopunupoBanus [1. Murtyenna.
ONEKTPOXUMHUYECKUN MPOTOHHBIN
IPagUCHT. Crpoenne ATO-
CHUHTa3HOTO KOMILIEKCA.
Mexanusm oOpazoBanuss ATO.
ObpaTumocThb peakuuu,
karanusupyemol AT®-cuHTa30ii.
PazoOmenue TpaHcIopTa
nekTpoHOB U cuHTe3a ATO,
nevicteue 2,4 nuHUTpodeHona.
OxucieHre IUTOIIIa3MaTHYECKOTO
HAJIH B npixartenbHOM 1em.
I'munepondocdateii u  Manar-

acrapTaTHBIN YeJIHOYHBIE
MEXAHU3MBI.
Xumusi 1 00MeH Meta6oau3m VYrieBoabl ux
YIJICBO/10B. yIJICBO/1OB. ouonoruyeckas pOJIb,
Cunres n KJaccu(uKkanus 1 HOMEHKIJIATypa.
pacnajg JluHeliHblE W pa3BETBIICHHBIC
TJIHKOTeHa. OJINTOCaXapupl. Karabonuzm
I'b®-nyTh. YIJIEBOJIOB. Pacmennenne
I'M®-nyTh. YIJIEBOJOB B IHIIEBAPUTEIILHOM
TpaKTe. AMUTIOTUTHYECKHE
(bepMeHTHlI, XapaKTEpUCTHUKA.

BcacpiBaHne MOHOCaxapuioB B
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TOHKOM KHUIICYHHUKE u ux

JaIbHEUIINN TPaHCIIOPT.
AHaspoOHOE pacuierieH1ue
[JIFOKO3BI. I'nmukomnus.
BHyTpukieTouHas JoKaau3anus
npoiiecca. OHepreTu4ecKuii

OamaHc aHa’pOOHOr0 TIIMKOJIHU3A.
Perynsiius raukonusa Ha ypoBHE
JTUMUTHPYIOUIMX  (EPMEHTOB -
TeKCOKUHA3HI,
dbochodhpyKTOKHHAZHI u
nupyBaTkuHaspl. PacmerieHue
TJIUKOTeHA (TIMKOTE€HOJIN3).
CtpoeHue, MeXaHH3M JI€HCTBUSA
u perynsmnus
rimKoreHocdopuiiasbl.
buocunres rimukorena, poss Y [P-

[JIFOKO3BL. XapaKkTepucTuKa
[JIMKOTEHCUHTa3bl.  ABTOHOMHas
camoperyisiist  ['b® - nyru
oOMeHa YIJIEBOJIOB.
I'moxoneorenes,
BuyTpukieTouHas JoKanu3anus
npoiecca. Peakuuu,
Y4acTBYIOIIUE B TMIPEOJIOJICHUU
HEOOpaTUMBIX CTaauu:
o0pazoBaHue
dbocdoenonnupysara, PpyKT030-6-
docdara, TJTFOKO3BI.
['mrokoHeorenes B NEYEHH,

CKEJIETHBIX MBIIIIAX U MO3TOBOU
TKaHU - OCOOCHHOCTHU. Perymsmms
[JIFOKOHEOreHe3a. [Ba IIyTU
OKHUCIIeHUsI (DPYKTO3bl B TIEUCHH.
Hapymenust yrineBogHoro ooMeHa.
AdpoOHBIT MeTabonu3M
nupysara.  MHUTOXOHIpHUM -
CTPYKTypa M DHEpPreTUYECKHE
GyHKIUH. OxucnurensHoe
JIeKapOOKCUIIMPOBAaHUE THpYBaTa.
CrpoeHue  MyabTU(GEPMEHTHOTO
MUPYBaTAECTUIAPOT€HA30T0

KOMILIEKCA. CymmapHoe
YpaBHEHHE W  DJHEPreTHYECKUu
OanaHc OKHCJIUTEJILHOTO
JeKapOOKCUIMPOBAHUS THpPYyBaTa.
Perynsmm[ AKTUBHOCTHU

MUPYBATAECTUAPOTrE€HA3HOTO

KoMIuiekca. Llukn TpukapOOHOBBIX
KHUCIIOT. OHEPreTUYecKud UTOr
okucaenus anetun-KoA B IITK.
Ponrp  HTK B  kartabonmsme
yriaeBojoB.  AM@uobonnyeckoe
sHauenue I[TK. ABTOHOMHas
CaMOPEeTYJISIUS TK.
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[TenTozodocharaprit myts (I'MD-
MyTh) - QIBTEPHATHBHBIA IyTh
OKHCJICHUSI ~ TJIOK030-6-ocdara.
Buyrpukneroynas — jgokanusanus
nponecca. OTaenbHble peakiul UxX
TEPMOIMHAMUYECKIE

XapaKTEePUCTUKU. CymmapHoe
ypaBHEHHE  TMEHTO030(0ocHaTHOTO
nytd. [luknuueckuit  xapakrtep

3TOTO npoiiecca, y4YacTKH
nepekpecTa c TJIMKOJIA30M.
ABTOHOMHAsI caMOperyIsus
neHTo30hochaTHoro MyTH.
buoxumuueckas poib
neHTo30¢ocdaTHOro MyTH

OKHCJICHUSA I'IFOKO3BI.

TI'opmoHnbI

T'opmonbI.
buocunTes n
ceKpenus
TOPMOHOB.

Knaccuduxkanus ropMoHOB.
MexaHu3M JEUCTBHS TOPMOHOB
OEnKOBOH, MENTUIHOW MPUPOABI U
MIPOU3BOTHBIX AMHUHOKHCJIOT.
B3aumopeicrBue 3TMX TOPMOHOB
C peuentopamMu Ha MeMOpaHe
KJIETOK.  AJIeHWJaTUMKIa3a |
oOpa3oBaHue BTOPUYHOTO
nocpenarka - HAM®. Pomp G-
OEJIKOB B TPaAHCIYKIIUH
FOPMOHAJILHOI cHUTHaa. HAM®
AJUTOCTEPUUYECKUI peryasaTop
MPOTEMHKMHA3. YYacTBYIOIIHX B
dbochoprmMpoBaHUN  PA3IUYHBIX
BHYTPHUKJIETOYHBIX OeINKOoB.
Wnosurontpudocdar, VOHBI
KaJbLMs,  JHAUWITIULEPOT U
ul' MO Kak BTOpUYHBIE
MECCEHIKEPHI. Mexanusm
JIEHCTBHS CTEPOUIHBIX u
TUPEOUTHBIX TOPMOHOB.
OObpa3oBaHKe KOMILJIEKCA TOPMOH -
LIUTOIUIa3MaTUYECKUI  peLenTop,
TpaHCJIOKAIUsI €ro B SJIpO,
perymsus TPAHCKPHUIIIIHI
ONpEJIETICHHBIX T€HOB.

BuramMuHbI

Boaopacrsopu
Mble U
JKMPOPACTBOPH
Mble
BUTAMUHBLI.

OO6mwme nmpeacTaBiIeHUS O
BUTaMMHAX U UX KIaCCUPUKAIHSL.
Homenknarypa BUTaMUHOB.
’KupopacTBopruMBbIE BUTAMUHBI.
Burtamunsl rpymnmsl A: peTUHOI,
pETHHANIb. PETUHOEBAs KMCII0Ta
Buramune! rpynmet /[I: Butamus [l
u 3. Butramunsl rpynmnst E ([-
[J-[J-Ttoxodepoinr). Butamuab
rpynnsl K (uinmoxuHoHsl,
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MEHaxWHOHBI). Buramun P
(KOMILIEKC HEHACBIIIICHHBIX
XKUPHBIX KUCIIOT).
BonopacTBoprmble BUTAMUHBI.
Butamun B; (Tnamun). Butamun
B, (pubodnasun). Butamun B3
(mMaHTOTEHOBAsI KUCIIOTA).
Buramus Bs. PP (HukoTrnHOBast
KHCJIO0Ta, HUKOTUHAmMK ). Butamun
Bg (mupoaokcuH, NUpUIIOKCalb,
nupugokcamMuHt). Butamun B,
(xob6anamun). Butamun Bc, By
(dbonuenas, kucnora). Buramun C
(ackopOuHOBas KucnoTa). Butamun
H (6buotun). Buramun P (pyTuH,
ouodaaBorou1e1). Buramun U- (S-
METUIIMETHOHUH).
BuramuHonono0OHbIe BeLiecTna -
BUTaMUH Bis5 (manramoBas
KHCJIOTa), BUTaMHH BT
(kapHUTHH), BUTaMHH Q
(yOMXUHOH), XOJIUH, TI-
aMUHOOEH30MHasi KUCIIOTa,
WHO3UT, JTUIIOEBas KUCIIOTA.
[IpoBuTaMUHBI. AHTUBUTAMHHBI.
I'umno-, aBUTaMHUHO3BI,

THUIIEPBUTAMUHO3BI

Xumus u o0MeH Xumus u buonornyeckas pOJIb
HYKJICHHOBBIX KHCJIOT. | 00MeEH HYKJIEMHOBBIX KHCJIOT.
HYKJEHHOBBIX | XMMUYECKHUI cOCTaB

KHCJIOT. HYKJIEMHOBBIX KHCJIOT.

Crpoenne n [lypuHOBBIE W TUPUMHAUHOBBIE

¢puzuko- OCHOBaHHUS - CTpOEHME, (HU3HKO-

XUMHYecKHne XUMUYECKHE CBOJCTBA.

coiictea HK. | Yraesonusiin KOMITOHEHT.

Crpykrypa Hyxieo3uapl 1 HYKICOTHIBI, UX

JHK U PHK. CTpOCHHME U  HOMEHKJIATYypa,

($U3MKO-XMMHUUYECKHE  CBOMCTBA.

MunopHbIe KOMIIOHEHTBI
HYKJIEHHOBBIX KHCIIOT.
[TepBuunas CTPYKTypa
HYKJIEHHOBBIX KHCIIOT.
®dochonurpupnas CBS3b.

Hyxneotunusiii cocta JHK u
PHK. TIlpaBuma 3. Yapradda.
N3yuenne nepBUYHON CTPYKTYpPBI
JHK. Bropuunas cTpykTypa
JHK. Mogens Yorcona - Kpuka.
Posib BOmOpOmHBIX CBsI3EH W
ruApodOOHBIX B3aMMOJICHCTBHIA B
cTadbmIn3aun OoucnupanbHOU
monekynsl  JIHK.  Tpernunas
CTPYKTypa JIHK. YpoBHU
cynepciupanuzannn  JJHK B
xpomaTuHe. DU3UKO-XUMUUYECKHE
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cpoiictrea JIHK. Ctpykrypa wu
CBOWCTBA TPaHCIOPTHBIX,
pubOCOManIbHBIX, U MaTPUUYHBIX
PHK y »ykapuor u HpOKApHOT.
Bropuunas u TpeTUYHAas
CTPYKTYphl ~ pHUOOHYKJIEHMHOBBIX
kucnot. Mainsie siaepubie PHK, ux
CTpOCHHE U OMOJIOTHYECKAast POIIb.
Karabonusm HyKIEHMHOBBIX
KHUCJIOT. XapaKkTepUCTUKa HYKJIEa3
- DJHJIOHYKJI€a3bl, 3K30HYKJIECa3Hl,
J€30KCUPHOOHYKIIeasHl,

puOOHYKII€a3bl,  PECTPUKTA3HI.
Obmen HyKJeo3uapochaTos.
Paciiernnenue IIYPUHOBBIX

OCHOBaHMH. MoueBag KHUCIOTaA —
OCHOBHOM TMPOAYKT KaTaboym3ma

IMYPUHOBBIX HYKJICOTHI0B
YCIO0BCKaA. PaCIlIeHJ'IeHI/Ie
IMUPHUMUANHOBBIX OCHOBaHUH.
buocuntes ITYPHUHOBBIX

HYKJIEOTHAOB. VICTOUHMKH a30Ta |
yrjiepoia B TYPUHOBOM ITUKIJIC.
IlocienoBarenbHOCTh peakuuMii B
CHHTE3¢ IYPUHOBBIX HYKJICOTHJIOB.
O6pazoBanue
bochopudozunmupodocdara.
HNuo3zuamonodochar -
npenmecrBeHHUK AM® nu GM®.
[Tpespamenne AM® u GM®. nox

JIEUCTBUEM crenupuIecKux
KWHA3 B HYKIEO3UIIU- U
TprdocharhI. Penerumus
OnocuHTe3a IIyPUHOBBIX
HYKJICOTH]IOB o MPUHIUITY
oOpatHoi CBS3U. buocunres

MUPUMHUINHOBBIX HYKJICOTHUOOB.
Hcrounuku azora yriiepoga B

MUPUMHUITHOBOM IIUKJIE.
Ypunuamonodocdat -
MpeAIeCTBEHHUK APYTHUX

NUPUMHUINHOBBIX  HYKJIEOTH[OB.
buocuntes
JI€30KCUPUOOHYKIICOTH/IOB.
buocunres JIHK y mnpo- wu
sykapuor. llomykoHcepBaTUBHBIN
Mexanm3Mm  permmkannn - JIHK
npemokeHHbil [k, YOTCOHOM u
®. Kpuxkom. Ortamnbl OuOCHHTE3a
JHK. Ononranus pemimkanuu.
Tepmunanus peIUTMKaIIH.
buocunte3 PHK na JIHK marpure.
CunTte3 Oenka W TPAHCHOPT €ro
yepe3  MeMmOpanbl.  TpaHcmopt
CHUHTE3MPOBAHHBIX OEJIKOB uepe3
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MeMOpaHbl. Perymsiust cuHTE3a
OEJIKOB.

Htoro 3 cemect 40
8. | Xumusi u 00MeH Xumus u Obmas XapaKTepUCTUKA u|l12
JIMNHI0B o0MeH KJIacCU(UKALIHS JIUTIUAJIOB.

JIMNHU/I0B. [IpocThie,  CIIOXKHBIE  JIUIUTBL.

>KI/IprI€ KHCJIOTBI: HACHBIILICHHBIC,

MOHOEHOBEIE, MOJINEHOBEIE,
LUKJIMYECKHE, OKCHKHCIIOTEL.
DuU3UKO-XUMUUECKHE CBOMCTBa

JKAPHBIX KACIOT. BOocKa - ClI0KHbBIE
3¢uUpel  BBICIIUX  CIOUPTOB U
BBICIIIHUX MOHOKEIpGOHOBBIX
kucinor. [lpencraBurenn BOCKOB:
CIIEpMAIIET, JAHOJMWH, IMYEIUHbINA
BOCK M Ap. Tpuanunriuueposnsl -

CTPOCHUE, CBOJIICTBA,
Ouonornyeckas pOJIb.
['munepodochommubt
(hochaTBIMITXOIMHBI,
dbochaTuInIITaHOIAMUHBI,
dbocharuauIIceprHsbl,
(dochaTnaAUIMHO3UTOIEI,
dhochaTHIUATTUIIEPOITHI,
rdochaTHIMITITUIEPOITBI
(KapAMONUIIUHBI) -  CTPOEHHE,
(bU3MKO-XMMHYECKHE  CBOWCTBA,
ydacTue B MIOCTPOCHUH
OMOJIOTHUECKHX MeMOpaH.
Cdunrodochomunuasl. CtpoeHue
c(uHrO3MHA u
JUTHIPOCHUHTO3HMHA.
ObpazoBanue epaMua.
Cunromuenuasl -  CBOMCTBA,
Ouosoruyueckas pOIIb.
'mukonunuasl -  1epedpo3ubI,
1epaMHuI0JIUTOCaXapuabl,
TaHTJIMO3U/IBI. Ctpoenue,

Oounonorudeckas poib. CTepou bl
MIPOU3BOIHbBIE
[UKJIOTIEHTanepruipopeHanTpeHa
Knaccudukanmss  crepoumos.
Creposnsl (cTepuHbl). X0JIeCTepUH
- CTPOEHHE, CBOWCTBA,
Ouonornueckass poib. KemuHble
KUCIIOTBI.  [7aBHBIE  KeITYHbIE
KHCIIOTBI - XoJjeBast "
xeHoze3okcuxomnepas. CrtpoeHue,
CBOICTBa, OHOJOTHYECKAst PpOJIb.
Bropuunble JKeT4YHBIE KHUCIOTHI.
Ob6pazoBanue KOHBIOT'aTOB
KEJIUHBIX KHCJIOT C TJIHULIHMHOM U
taypuHOoM. TepmeHbl, o0mias
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xapaktepuctuka.  CryneH4aToe
pacuierieHue JUMNOUI0B MU B
KEIyI0YHO-KUILIEYHOM TpaKTe.
Jlunonutuyeckne  GepMeHTH -
JUTasa, dhocdonumnassl,
C(UHOTMUEITNHA3BI.
OMYJIBIUPOBAHUE KUPOB, POJIb
JKEJIUHBIX KHCJIOT. BcacbiBaHne
MIPOJIYKTOB pacuierieHus
JUNUAOB B TOHKOM KHIIICUHHUKE.
TkaneBol smnonus. Yyactue B
TOM IpOLECCE  TPUITIMUEPUI-,
JUTTULHUPU]I- u
MOHOTIJIMLEPUIIAIIAS.
Jlunonporennnunasa J1a3Mbl
KpoBU. Posb  CBIBOPOTOYHOIO
anb0yMUHa B TPAHCIOPTE KPOBBIO
JKUPHBIX KHUCTIOT. AKTHUBHUPOBAHUE
JKUPHBIX KHCJIOT, pOJIb B 3TOM
npouecce anmi-KoA-cuHrerassl.
Tpancnopt anmi-KoA-
MPOU3BOJAHBIX KUPHBIX KUCIOT U3
[UTOIJIa3Mbl B MATPHUKC, y4acTue
KapHUTHHA. Mexanuszm B-
OKHUCJICHUS HACBIIIEHHBIX
JKUPHBIX ~ KHUCJIOT C  YETHBIM
YUCJIOM  YIJIEPOJHBIX  aTOMOB.
Oco06eHHOCTH OKHCIICHUS KUPHBIX
KUCIOT € HEYETHbIM  YHCIOM
aromoB  yriepoga. CymmapHoe
ypaBHeHHEe [} -  OKHCJICHUs
JKUPHBIX  KUCIOT.  buocunrtes
KHUPHBIX KHCJIOT. Pons
armunmnepenocsimero (AITb) Genka
B (YHKIIMOHUPOBAHUU
MyJIbTU(EPMEHTHOTO KOMILIEKCa.
Uctounuku HAJI®H TUISt
OMOoCHHTE3a  JKUPHBIX  KHUCTOT.

OO6pazoBanue ManoHmi-KoA.
Mexanuzm HapaluBaHus
YIIIEPOJHON MIEHU HKUPHOU

KUCIOTHI. [lukimnueckuii xapakrep
OWocuMHTE3a  JKHPHBIX  KHCJIOT.

Yetbipe JTamna [HKJIA;
BOCCTAHOBJICHHE, KOHICHCAIUS,
JleTuparanus, HaCBIIICHUE,
CymmapHoe ypaBHEHUE
OuocuHTEe3a MATbMATHHOBOM
KUCJIOTBL. Perynsiuusa mnpoueccon
OKHCIICHUS u OMoCuHTE3a

KUPHBIX KUca0T. OOpa3oBaHue u
IpeBpallleHe  KETOBBIX  Te:

areToarerara, B-
THJIPOKCUOYyTHpaTa, aleToHa,
buocunres
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rIrepodoCcOTUIHIOB.

buocunte3 chunrodochomummaos
U TIHKOMUOUAOB. buocunres
XO0JIeCTeprUHa. BHYyTpHKIETOYHAss

JIOKATH3alUs npoiiecca.
Oo6pa3zoBanue

n3oneHreHuwaudocdara -
AKTUBHOU H30IPEHOUTHON
CIIMHHUIIBI, YIACTBYIOIICH B CHHTE3E
XOJIecTepruHa u JIPYTUX
OHMOJIOTHYECKH AKTUBHBIX
coequHeHuu. Tpum cragum B
OunocuHTE3C XOJIeCTepUHA:
oOpa3oBaHHe MEBAJIOHOBOU

KHCJIOTBI, 00pa3oBaHUE CKBaJICHA,
MHOTOCTYIIEHYaTOE IPEBPAILECHHUE
JAaHOCTEPUHA B XOJIECTEPUH.
Oxcumerunrinyrapui-KoA-
penykTasa aJNI0CTepPUYECKUM
bepmeHT, peryaupyromun
CKOPOCTb CHHTE€3a XOJIECTE€PHHA.
Tpancnopt CHHTE3MPOBAHHBIX:
TPUALIMITIIULIEPOJIOB u3
KHIIeYHHKa B KpoBb. OOpa3oBaHue
XUJIOMHKPOHOB. buocunres
KEITYHBIX KUCIIOT.

O0MeH 0eJIKOB.

O0meH 0esIKOB.
IIporeosmTnye
CKHe
(epmenTHI.
Jde3aMmuHHpoOBa
HHE U
AeKapOoOKCcHIn
poBaHue
AMHUHOKHCJIOT.
Merta6os1u3m
aMMHaKa.
IIyTH ee
00e3Bpe:KMBaH
usl.

OO6miast cyroynasi moTpeOHOCTH B
Oenkax  B3pOCIOrO  YeJOBEKa.
ITosHOLIEHHBIE M HENIOJIHOLICHHBIE
Ooenku. Pacmiensenue OelkoB B
JKEIyAOYHO-KUIIEYHOM  TpaKTe.
[IpoTeonutnyeckue  (HepMEHTHI.
AKTHBanus IIEHCUHOT'€Ha,
TPUIIETICUHOT€Ha,

XVUMHTPUIICUHOTE€HA, IIPOJIACTa3bI.
Tpuncun - kiIo4eBOH (QepMeHT
aKTHBAallUM BceX Npo(epMEeHTOB,
CHUHTE3UPYEMbIX  IODKEITYI0OUYHON
JKene3ou. BcacblBaHWE NPOIYKTOB
rugponu3a OenkoB. Tpancmopt
aMUHOKHUCJIOT uepe3 MeMmOpaHy
KHMILIEYHOTO JIHUTENHUS U JPYrHx
KJIETOK. Paciiemnienue TKaHEBBIX
OENKOB. BHyTpukieTounsle
MIPOTEA3bI. buonornueckoe
3Ha4€HUE TKAHEBOT'O MPOTEOJIN3A.
Karabonuzm aAMHHOKHCJIOT.
IlepeamuHupoOBaHue. Posnb
BUTaMMHa B6, B 3TOM mporecce.
JlesamMuHMpOBaHNE aMUHOKHCIIOT
n ero Ttunbl. OKUCIUTEIbHOE
JIe3aMIHUPOBaHUE TIIYyTAMHUHOBOU
KUCIOTHL.  Xapakrtepuctuka L--

12
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TITyTaMaTIeTUIPOTEeHA3bI.
OKuCIUTENHHOE Ie3aMHHUPOBAHUE
npu ydactuu okcumga3 D-m L-
AMHHOKHCIIOT.
JlekapOOKCHITMPOBaHHE
AMHHOKHCIIOT, oOpazoBaHue
HEKOTOPBIX OWOTCHHBIX aMHHOB.
Merabomuzm  ammuaka, Ilytm
00e3BpeKUBAHHE aMMHaKa.
buocunres MOYEBUHBI
(opautrHOBBIM  1mKT  Kpebca),
CymMmapHOe ypaBHEHHME CHHTE3a

MOYECBHHBI. Kara6omm3m
YTIAEPOHOTO CKenera
AMHUHOKHUCJIOT. [ JIMKOTeHHBIE |
KCTOICHHBIC AMHUHOKHCIIOTHI.
AMWHOKUCIIOTHI,

IpeBpalllalolIuecs B  aleTUI-
KoA wu4epe3 mnupyBar: anaHuH,
LUCTEeUH, TpunrodaH, cepuw,

TPEOHUH, TJIULIHH.
AMMHOKHCIIOTEI,

npespaiaronpecss B aneTwi-KoA
qyepes aneroaneTmi-KoA:
(eHWIaNaHuH, TUPO3WH, JIU3HH,
TpunTodas, JICULIMH.
AMMHOKHCIOTEI,

MpEeBpaIaOITAECs B o-
KETOTJIyTapar: apTUHUH,
TUCTUIMH, TTyTAMHUHOBAsI KUCIOTA,
TJIyTaMUH, MIPOJINH,
AMUHOKHUCIIOTHI,

MIPEBPAIAIOIITECS B
OKcaJyioarleTar: acmaparuHoBas
KHUCJIOTA, acriaparuH.
AMWHOKHUCIIOTHI,

npeBpalaronmecs B ¢Qymapar:
dbeHunanaHuH, TUPO3HH.
O6pazoBaHue AKTUBHOTO

cynphata mpu  kaTabonmusme
[MCTHHA U UCTEeUHA. MEeTHOHUH
KaKk  METWIMPYIOIIUH  areHrT.
Oo6pazoBanue S-
aJICHO3WJIMETHOHMHA M PEaKIHH,
UIyIIMe ¢ ero yvactuem. Ponb
TeTparupooIrueBoil KUCIOTHI B

MeTa0oIII3Me AMUHOKHCIIOT.
Hacnencrsennsie nedeKThl
MmeTadom3Ma AMHUHOKHCIIOT.

HpCBpaH_ICHI/IC AMHUHOKHUCIIOT B
CIICOHUATIU3UPOBAHHBIC TTPOAYKTHI.

Cunres CEpPOTOHMHA "
MEJIaTOHHHA. buocunres
MEJIaHUHOB. buocunTtes
THUPCOUTHBIX TOPMOHOB.
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bruocunTes KaTeX0JaMUHOB.
BI/IOCI/IHTGS IIOJIMAMHUHOB. CI/IHT€3
KpeaTuHa W KpeaTuHuHa. CHHTE3
tema. OOpa3oBaHHE KOHBIOTATOB
[VIMIMHA W TaypuHa C JKeTYHBIMU
KHCIIOTaMH.

10. | buoxuMus noyvex. Ctpoenne u OCoOEHHOCTH CTPOEHHS TTOYEK. 6
buoxummusi HepBHOM byHKun Mexanusm 00pa3oBaHHsI MOYH.
TKAaHU. NnoyYeK. I"'omeocraTnueckas byHKIHS

OcobennocTn nouek. Merabonuueckas QyHKIus
MeTadoIu3Ma MOYeK. OcobenHoctu
MOYeYHOMH MeTaboiM3Ma TOYEYHOW TKaHU.
TKAHH. I"'opmonanbHas peryasuus
Crtpoenne Moue00pa30oBaHHUs.
HeiipoHa. Crpyktypa HeWpoHa.
Oco0ennocTn XUMUYECKUH  COCTaB  MO3ra.
MeTalou3mMa OcobenHoctu MeTabosn3Ma
HEPBHOM HEpPBHOW TKaHU. XHUMUYECKHUE
TKaHH. OCHOBBI BO3HMKHOBEHUSI u
MIPOBEACHUS HEPBHBIX
HMITYJIbCOB. CnuHHOMO3TOBas
KUJKOCTb.

11. | BPuoxuMus KpoBH H XHuMHYeCKHI XHUMHYECKUHN COCTaB KPOBH. 10

MBIIIEYHOI TKAHM. coctaB kpoBHu. | OyHkiuu kposu. [ naBHelmme
DOyHKUUT IIPOTEOIUTUYECKUE CUCTEMBI
KPOBH. KkpoBu. Mopdonoruueckas
XuMHn4yecKui opraHu3anus
COCTaB MOMEPEYHOIOIOCATON MBIIIIIBI.
nomnepevyHonos | XMMUYECKUN COCTaB
ocaroi MOMEPEYHOIOI0CATON MBIIIIIBI.
MBIIIIIbI. OyHKUMOHANbHAST OMOXUMHUS
@dyHkUoHAJb | MBIIIL. buoxumuueckue
Hasi OMOXMMHUSI | U3MEHEHMS B MBIIINAX NIPU
MBI, MIATOJIOTHH

12. | BHOXHUMHUS CJIIOHBI, buoxumus Konnaren: 0COOEHHOCTH 10
COeJUHUTEIbHOI, CJIIOHBI, aMUHOKHCIIOTHOT'O cocTaBa,
KOCTHOM TKAaHH. COeIMHUTEJbHO | IEPBUYHON U IIPOCTPAHCTBEHHOU

i, KOCTHOH CTPYKTYyphl, OmocuHTe3a. Poib
TKAHHU. acKOpOMHOBOM KHCJIOTBI B
TUIPOKCHIIMPOBAHUM TIPOJMHA U
JU3UHA. Ob6pa3zoBanue
KOJIJIar€HOBBIX BOJIOKOH.
[Tomumopduszm KOJIJIareHa.
OcobenHoctu U byHKITIU
snacTuHa. [ MMKO3aMUHITIMKAHbI U
MPOTEOTJIMKAHBl:  CTPOEHHE U
¢ynkunu. OcoOeHHOCTH OOMeHa

BEILIECTB B COEIUHHUTEINLHON
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TKaHH.
XUMUYECKUI COCTaB KOCTU U
3y0a. Amarutel. OcoOeHHOCTH
CTPOCHHS PA3JIMYHBIX aANaTHTOB.
benku koctu u 3yba: KoJIareH,
HEKOJIIar€HOBbIE OeJku.
HebenkoBbie OpraHN4ecKue
KOMITOHEHTHI KOCTH M 3y0a. Pomb
nuTpaTa B MeTabonu3mMe KOCTHOU
tkanu.  Ilymema  3y0a,  ee
OMOXMMHUYECKHE XapaKTEPUCTUKU.
buoxumusa ocreorenesa. Teopuu
MUHEpaTu3aluu KOCTU U 3y0a,
CoBpeMEHHBIE TMPEICTaBICHUS O
MUHEpalu3alud KpCcTU H 3y0a.

benkossble peryisTopHbIC
(hakTopsI OCTeOoreHe3a (
MHUTOI'€HBI, Mop(oreHsl,

XeMHATPaKTAaHThl,  AHTAarOHUCTHI
MUTOTEHOB ©  MOP(HOTEHOB ).
["OpMOHBI-perynsaTopbl
OCTEOreHe3a U pa3dOpKu KOCTHOMU
TKaHU. MOJNEKyIspHbIE AacCIeKTh
MaTOJOTHYECKON
JEeMUHEpaIu3aluil KOCTU U 3yba.
BnusHue nuTaHUsS Ha COCTOSIHUE
3y0oB. Posb muIieBbIX O€IKOB,
VIJIEBOIOB, MHUKPOIJIEMEHTOB U
BUTaMHWHOB. [Taronmornueckue
COCTOSIHUSA, CBSI3aHHBIE c
HEONTUMAJIBLHBIM IOCTYIIJICHUEM B
opranu3M ¢Topa ¥ CTPOHIIHUS.
OOmass  poroBas KHUAKOCTH  (
CMEIIaHHas  CIIIOHA): CIIIOHA
WHIMBUTYaJTbHBIX CITFOHHBIX
JKelle3, OCOOGHHOCTHM  COCTaBa,
CBOMCTBA, 3aBHUCHUMOCTh
CTUMYJISIIIUU  CIFOHOOT/ENICHUS.
@u3noIIOruyecKass poJib CIIOHBI.
JlecneBas KHUJKOCTh (
TMHTMBaJbHAs ), OCOOCHHOCTH €€
XMMHUYECKOTO cocTaBa. benku u
(depMeHTHI CITIOHBI. MHUHEpaIbHBIE
KOMITOHEHTHI CIIOHBI U JECHEBOU
xuakoctd. CrroHHBIE  (DAKTOPHI
3aIUTHIL.

3HaueHne CITIOHBI JUIST
3y004eNt0CTHOM CUCTEMBI
opranmsma. M3meHeme cocraBa
CIIOHBI B 3aBUCUMOCTH  OT
pa3auuHbiX  QaktopoB.  Poub
CITFOHBI B MUHEPAJTU3AIINH.

Hroro 4 cemecTp

50

HNUTOI'O yacoB B cemecTpe:

90

29



4.3. CAMOCTOSATEJBHASA PABOTA

Ne | HaummenoBanue paznena | Ne Buasr CPC Bcero
n/n (TeMbl) JUCHUILIHHBI n/n 4acoB
1 3 4 5 6
Cemectp 3,4
1. BBoanoe 3anstue. XuMus 1.1. IToaroroska pe(bepaTa (Pe(b) 4
Genkos. 1.2. | HoaroroBka k 3austusam (I13)
1.3 | [ToaroroBka K TeKyIIeMy KOHTPOJIIO
(IITK)
1.4 | IloaroroBka K MPOMEXYTOUHOMY
koHTpoo (TITIK)
1.5 | Pabora ¢ KHM)KHBIMU HCTOYHUKAMH U
AIEKTPOHHBIMU UCTOYHUKAMU
2. DepMEeHTHI. 1.1 | PaGora ¢ KHM)KHBIMA HCTOYHHKAMHU 2
1.2 | PabGora 371eKTPOHHBIMH HCTOUYHUKAMHU
1.3 | [loaroroBka K TeKyIIeMy KOHTPOJIIO
(TITK)
3. buonoruueckoe oxucnenue. | 1.1 | [Togroroska pedepara (Ped.) 6
1.2 | HoxgroroBka k 3austusam (I13)
1.3 | [ToaroroBka K TeKyIIeMy KOHTPOJIIO
(TITK)
1.4 | [loaroroBka K MPOMEXYTOYHOMY
koHTpoo (TITIK)
1.5 | Pabora c KHM)KHBIMU HCTOYHUKAMH U
AIEKTPOHHBIMU UCTOYHUKAMU
4, Xumus 1 oOMeH YIJI€BOJOB. 1.1 TToaroroBka peq)epaTa (Peq)) 4
1.2 | MoaroToska k 3ausaTusm (I13)
1.3 | [loaroroBka K TeKyIIeMy KOHTPOJIIO
(TITK)
1.4 | [loaroroBka K MPOMEXYTOYHOMY
koHTpoJo (TITIK)
1.5 | Pabora ¢ KHM)KHBIMU HCTOYHUKAMH U
AIEKTPOHHBIMU UCTOYHHKAMU
5. T'opmonbl 11 | Moxroroska pedepara (Ped.) 4
1.2 | Hogrorosxka k 3ausTHsM (I13)
1.3 | [ToaroroBka K TeKyIeMy KOHTPOJIIO
(TITK)
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1.4

[ToaroroBka K MpOMeEKyTOUYHOMY
koHTpomo (IITIK)

1.5 | Pabora c KHM)KHBIMU HCTOYHUKAMH U
AIEKTPOHHBIMU UCTOYHUKAMU
6. Buramunet L1 | HDoaroroeka pedepara (Ped.)
12 [Toaroroska k 3anstusm (113)
1.3 | [ToaroroBka K TeKyIeMy KOHTPOJIO
(IITK)
1.4 | IloaroroBka K MpOMEKYTOUHOMY
kouTposmo (ITT1K)
1.5 | Pabora ¢ KHWKHBIMU UCTOYHUKAMH U
ANEKTPOHHBIMU UCTOYHUKAMU
7. Xumust u 0OMeH 1.1 | Pabora ¢ KHM)KHBIMU HCTOYHUKAMH
HYKJIEMHOBBIX KHUCJIOT.
1.2 | PaboTa 31eKTPOHHBIMH HMCTOYHHKAMHU
1.3 | [ToaroroBka K TEKyIeMy KOHTPOJIO
(IITK)
1.4 | IloaroroBka K MPpOMEKYTOUHOMY
koHnTposmo (ITTIK)
Utoro B 3 cemectpe 26
L1 | Hoaroroska pedeparta (Ped.)
1.2 | Hogroroska k 3ausTusm (I13)
1.3 | [ToaroroBka K TEKyIeMy KOHTPOJIO
8. (IITK) 4
XuMus 1 OOMEH JIUIHJIOB. 1.4 | [ToaroroBka K MPpOMEXYTOUHOMY
kouTpodro (TIT1K)
1.5 | Pabora ¢ KHI>KHBIMUA UCTOYHUKAMU U
ANEKTPOHHBIMU UCTOYHHKAMU
11| Hoaroroska pedepara (Ped.)
12 [ToaroroBka k 3anarusm (113)
1.3 | [ToaroroBka K TeKyIeMy KOHTPOJIIO
9. (TITK) 6
Ob6meH 6enkoB. 1.4 | [loaroroBka K MPOMEXYTOYHOMY
koHTpoo (TITIK)
1.5 | Pabora ¢ KHM)KHBIMU HCTOYHUKAMH U
AIEKTPOHHBIMU UCTOYHHKAMU
11 | Moaroroska pedepara (Ped.)
12 [ToaroroBka k 3ansTtusm (I13)
1.3 | [loaroroBka K TEKyIIeMy KOHTPOJIO
10. (TITK) 6
buoxumust moyek. buoxumust | 1.4 | [ToAroToOBKA K HPOMEKYTOUHOMY
HEPBHOM TKaHH. xouTpomo (ITTK)
1.5 | Pabora ¢ KHI>KHBIMUA UCTOYHUKAMU U
ANEKTPOHHBIMU UCTOYHUKAMU
11 | Moaroroska pedepara (Ped.)
11. 12 | Moaroroska k 3austiam (I13) 4
1.3 | [ToaroroBka K TeKyIeMy KOHTPOJIIO

(TIITK)
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buoxumus KpoBH, MBIIIIEYHOM
TKaHHU.

1.4

[ToaroroBka K MpOMEKyTOUYHOMY
koHTpomo (IITIK)

1.5 | Pabora c KHM)KHBIMU HCTOYHUKAMH U
AIEKTPOHHBIMU UCTOYHUKAMU
L1 | Hoaroroska pedeparta (Ped.)
12 [Toaroroska k 3anstusm (113)
1.3 | IloaroroBka K TEKyIIeMy KOHTPOJIIO
12. | buoxumus: citoHsl, (TIITK) 4
COCIMHUTEIIBHOM, KOCTHOM 1.4 | IToaroroBka K MIPpOMEXYTOUHOMY
TKaHH. kouTposmo (ITT1K)
1.5 | Pabora ¢ KHMKHBIMU HCTOYHUKAMH U
ANEKTPOHHBIMU UCTOYHUKAMU
Bcero: 52
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S. ITEPEYEHb _YYEBHO-METOJAHYECKOI'O OBECIIEYHEHUA JJISA
CAMOCTOATEJBHOU PABOTHI OBYYAIOIUXCHA 11O JTUCHUIIJIMHE

5.1. MeToanyeckne yKka3anus JJisl HOATOTOBKHU CTY/A€HTOB K JIEKIIHOHHBIM 3aHATHAM
Jlexyuu SIBASIOTCS OTHUM M3 OCHOBHBIX BUOB YUe€OHOMU JESTENbHOCTH B By3€, HAa KOTOPBIX
MperoaaBaTesieM U3JaraeTcs CoAepKaHUue TEOPETUIECKOTO Kypca TUCIUTUTHHEI.

1. OOGparuth BHUMaHuUE Ha TO, KaK CTPOUTCs Jiekuusa. OHa COCTOUT, B OCHOBHOM HU3:

* BBOJITHOM YaCTH, B KOTOPOU aKTYaIIM3UPYETCsI CYIIIHOCTH BOMPOCA, UAET MOJATOTOBKA K
BOCHPUATHUIO OCHOBHOT'O Y4E€OHOTr0 MaTepuraa,

* OCHOBHOM 4acTH, TJIe U3JaraeTcsi CyTh pacCMaTpUBaeMOi MpoOIeMBl;

* 3aKJTIOYCHHSI, T/IC JICNIAI0TCS BEIBOJIBI M JJAIOTCS PEKOMEHIAINH, TPAKTHYECKUE COBETHI.
2. HactpouTthcs Ha nekuuto. HacTpoil npeamnonaraet noaroToBKy, KOTOPYIO peKOMEHAYET
npenoaaBarens. Hampumep, caMOCTOSTEIEHO HAMTH OTBET HAa BOIPOC JIOMAIITHETO 3aaHus, YUTas
pasziesl peKOMEHIyeMOro JIUTePaTypHOr0 HCTOYHUKA U BBISIBUTH CYTh pacCMaTPUBAEMBbIX
MOJIOKEHUH. biaronaps Takoii MoAr0TOBKE BOSHUKHYT BOIPOCHI, KOTOPBIE MOXHO OYJIET BBISICHUTH
Ha Jiekuuu. Kpome Toro, COOTBETCTBYIOIIAS TOATOTOBKA K JIEKIIMH 00JIEr4aeT YCBOGHHE HOBOTO
MaTepualia, 3apaHee OPUEHTUPYS Ha Y3JIOBbIE MOMEHTHI U3y4aeMoOl TeMbl. BaxkHa u
CaMOIIOATOTOBKA K JIEKIIMH Yepe3 CTUMYIUPOBAHNE YyBCTBA MHTEpPECa, JKEJIaHHs y3HaTh HOBOE.
3. OTKIIIOYHTH 70 Havalla JIGKIUU MOOHUIIBHBIN Telne(oH (MM OCTaBUTh €ro B OECITyMHBIN
PEXUM), UTOOBI CITy4aliHbINM 3BOHOK HE OTBJIEKAN MPENOJAaBATENs U JPYTUX CTYACHTOB.
4. Cirymiats JICKIIUIO BHUMATEIILHO B cOCpeioToueHHO. He oTBilekaThes. Bame BHUMaHKE JOIKHO
OBITh YCTOMUMBHIM. B MpOTHUBHOM CiTy4ae eCcTh pUCK HE YCBOUTH UMEHHO TJIABHBIE MMOJIOKECHHUS
TEMBI, OCTABHTH 32 KaJIPOM BOIIPOCHI, KOTOPBIC OCIIOKHSTH yueOy B JaIbHCHUIIIEM.
5. Ecniu Bbl B ueM-TO He corniacHsl (WM HE IOHUMAETe) ¢ MpernoaaBareieM, TO COBCEM He
00s13aTeIbHO TYT )K€ IepeduBaTh €ro u, TeM 0oJiee, BEICKAa3bIBaTh CBOM MPECTABICHUS, JaXKe €CIn
OHHM U KaxyTcsa Bam BepubiMu. [lepeOuBanue npernoaaBaress Ha MOIYCIOBE — 3TO BEPHBIN
MPU3HAK HEBOCITMTAHHOCTH. A BOIPOCHI CIIEAYET 3a7aBaTh JIMOO MOCIIE 3aHATHH (VIS 3TOTO HX
HAJ0 KPaTKO 3aMucarh, YT0ObI He 3a0bITh), 100 BHIOpaB MOMEHT, KOT'/1a IIPENoAaBaTes cueall
XOTs1 OBl HEOOJBIIYIO May3y, U 00513aTeTbHO N3BUHUBIIIUCH.
6. [ToMHUTB, YTO JIEKIHIO JTy4Ille KOHCIIEKTUPOBATh, HE3aBHUCUMO €CTh TeMa B yUEOHHKE UITH €€
HeT. HayunTech paBHIIbHO COCTABIIATH KOHCIICKT JICKIIHH.

5.2. MeToanyeckne yKa3aHus VIl HOATOTOBKH K JIA0OPATOPHBIM 3aHATHAM

[Tnaner 1aOOpPaTOPHBIX 3aHATHM, COCTABICHHBIE B COOTBETCTBUHU C MTPOTPaAMMO Kypca
“brnoxuMHn”, COAEpKAT Ha3BAaHUE U3yYaEMBbIX TEM, BOIPOCHI JJIs IOATOTOBKH CTYJEHTOB,
MPAKTUYECKHE 3a/laHusl, PEKOMEHAYEMYIO JINTEPATYPY, a TAKKE MepedeHb HEOOXO0IUMOTO JIJIs
KaXJI0T'0 3aHATUS MaTepUaIbHO-TEXHUYECKOE 00eceueHusl.

3aHsTHSI TPOBOJATCS B XUMUYECKUX JabopaTtopusax U obecrieunBarorcs tadbopantamu. B npomecce
IIPOBEJCHUS 3aHATUI TPYIIIBI JENATCA HAa IOATPYIIIHIL.

JlaGopaTopHbIe 3aHATHUS BKIIOYAIOT B ceOsL:

1. npeBapUTeNbHOE U3yYeHHE TeMbI; 00CYKIEHHE OCHOBHBIX BOIIPOCOB, U3yUEHHE
1a60pPaTOPHOTO MPAKTUKYMA;

2. IPernoJiaBaTesb J0JKEH Pa3bsICHUTh TEXHUKY 0€30MacCHOCTH MPH NMPOBEICHUH
1abopaTOPHBIX padoT;

3. BBINOJIHEHHE J1a00paTOpHOM padoThI;

4, odopmiieHre paboThI;

5. 3alUTa J1a00paTopHOi paboTHI.

CTyneHT JOMKEeH 3HaTh TeMy J1abopaTopHOM paboOThl M  M3YYUTh TEXHUKY MPOBEACHUS
1abopaTopHOil paboTHI.

5.3. MeToanueckne yKa3aHus 10 CaMOCTOSITeIbHOI padore
[Ipy niaHMpOBaHMM W OPraHU3ALUU CAMOCTOATEIbHOW pPAaOOTHI HEOOXOIWMO IMOMHHUTH, YTO
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BbIOOp U (pOpPMYIMPOBKA AMIAKTHUECKUX LiEJe JOKHBI COOTBETCTBOBATh BHJIAM CAMOCTOSATEIbHON
NeSITeIbHOCTH 00yJalOMMXCsl, KaK B paMKax y4eOHOT0 3aHATH, TaK U BHEAYUTOPHOU pabOTHI.
— CucremaTuzanusi ¥ 3aKperieHUE IMOTYYEHHBIX TEOPETHYECKHX 3HAHUN M MPaKTUYECKHX
YMEHUU;
—  VYraoyOieHue U pacuimpeHue TeOpEeTHUEeCKUX 3HAHUM;
— @opMupoBaHME YMEHHH UCIONb30BaTh CIPAaBOYHYIO, IPABOBYIO, HOPMATHUBHYIO
JIOKYMEHTAIUIO U CHeHaIbHYI0 JTUTepaTypy;
— Pa3BuTHE M03HABATENBHBIX CIIOCOOHOCTEN M AKTUBHOCTU 00YYaIOIIUXCS;
— @opmupoBaHuE y OOy4YaIOUIMXCS CAMOCTOSITEIBHOCTH MBIIUICHUS, CIOCOOHOCTH K
CaMOpa3BUTHIO, CAMOCOBEPIICHCTBOBAHUIO U CAMOAKTYyaJIU3allHH;
— Pa3Burue uccnenoBaTenbCKUX YMEHUN.
[IpakTka paboThl € O0OYyYarOIIMMUCA TIO3BOJSET BBIICIUTH CIEAYIOIIME OCHOBHBIE BHUJIbI
CaMOCTOSITEJIbHON aKTUBHOM J1€ATEIbHOCTH O0YYaIOIIUXCs, KOTOPbIE UCHOJB3YIOT IPENoAaBaTeIn
B CHUCTeMe MPo(ecCHOHAIBHOTO O0yYeHUSI:
— COCTaBJICHHE TE3UCOB M KOHCIIEKTOB MpPH paboTe ¢ y4eOHOMU, CrIeUuaIbHON, CIIPAaBOYHON U
METOIMYECKOM JTUTEPaTypOu;
— CaMOCTOSITEJIbHOE U3yYEHHUE TEMBI C UCII0JIb30BAaHUEM yUE€OHON U CIPAaBOYHOM JINTEPATYPHI;
— paboTa WO  3aJaHUI0  TpenojaBaredass ¢  HOBMHKaMH  JIUTEpaTypsl IO
MOJIFOTOBKE MmaTepuana JUIs OIIEpPEKAIOILErO oOyueHus u
COOO0IIIEHUE eTr0 Ha 3aHSTHSIX;
— TIOMCK NPaKTUYECKHX NPUMEPOB B OOIIECTBE, B CPEACTBAX MAacCOBOM HH(OPMALUHU TI0
M3y4aeMbIM TeMaM, pa3jiesiaM U TUCHUIUIMHE B [EJIOM.
[Tpu BBINOJIHEHUU CAMOCTOSATEIBHON PabOTHl 00yUarOLIMECs MPOXOAAT CIAEAYIOLINE STAIbI:
—ONpPEIENSIOT LIeNb PadoThI;
—KOHKPETU3UPYIOT MPOOIEMHYIO CUTYAIIHIO;
—JIeNal0T OIIEHKY COOCTBEHHBIX 3HAHUM I BBHITIOTHEHHS 33/1a4U;
—IUTAHUPYIOT U BBIMOJIHAIOT PadoTYy.
[TamsiTka A1 00y4arOIIMXCS IO CAMOCTOSITENIbHOM paboTe:
—BHUMATEIbHO IPOYUTANTE TEMY,
—IepeYHCINTe Ballly ASHCTBUS 110 BHIIIOJHEHUIO 3a1aHNUS;
—COCTaBbTE IJIaH paOOThI, BbIIEISS TJIaBHbIE pa3elibl;
—B Ka&XIOM pa3jieje HaMeTbT€ OCHOBHBIE I1OJIOKEHUS;
—IMPOHYMEPYHTE UX;
—B KOHIIE BBINOJIHEHUs pa0OThI OLIEHUTE, JOCTUIIIM JIU BbI TOCTABICHHOM LeJH.
MeTtoauyeckue peKOMeH/IallMHU 110 HANMCAHMIO pedepaToB
Pedepar - oauH U3 BUAOB CaMOCTOSTENbHONW PabOThl OOydalOIIMXCSl B By3€, HANpPaBJICHHBIH Ha
3aKpervieHue, yriyolieHne u 0000IIeHHe 3HAaHWW 10 JUCHUIUIMHAM TPOodecCHOHATBHON
HOJArOTOBKH, OBJIAJICHUE METOJIaMH HAay4yHBIX HMCCIIEJOBAaHUH, (OPMUPOBAHNE HABBIKOB PEILICHHS
TBOPUECKHMX 3aJad B XOJI€ HAy4yHOTO HCCIEJOBaHMUS 10 ONPEICIIEHHON TeMe; ITOKYMEHT,
NpeACTaBIAIOMUNA  co00il (opMy OTYETHOCTHM IO CaMOCTOSATENBHOM paboTe oOyuarommxcs,
coJIepKallfil cucTeMaTU3MPOBAHHbIE TPEOOBAHUS IO ONPEEIIEHHON TeMe.
Tema pedepara BbIOMpaeTcs: 00y4aronMMCcs cCaMOCTOSITEIbHO, HCXOS U3 TEMAaTHKU MPAKTUYECKOTO
3aHATHSA, U COIJVIACOBBIBAE€TCA C IpenoaaBareneM. Temaruka pedepara JoKHA OTBEYaTh
CJICAYIOIIMM KPUTEPHUSIM: aKTyaJlbHOCTh; Hay4Has, TE€OpEeTHYecKass U MpaKTU4ecKas 3HAYMMOCTb;
npo0iieMaTHKa UCCIIETyEMOro BOIpoca.
Tema pedepara BbIOMpaeTCs CTYJEHTOM CAMOCTOSITENBHO, MCXOMS M3 TEMAaTHKH MPAKTHYECKOTO
3aHATHSA, U COIJIACOBBIBAETCS C TMpernojaBarereM. Temaruka pedepata AOHKHA OTBEYaTh
CJICAYIOIIUM KPUTEPHSIM: aKTyaJbHOCTb,  HayyHas, TEOpeTHYeCKass M  IpaKTHYecKas
3HaYUMOCTb; TPOOJIEMaTHKA UCCIIETyEMOro BOpoca.
[Tocne yrBepkaeHus TeMbl pedepara OOy4arOIIMHCS COTJIACOBBIBAET C TperojaBaTeieM IUIaH
pedepaTa, MOPSAIOK U CPOKHU €€ BHITIOJIHEHUsI, Onbnuorpadudeckuii cnucok. Comepxanue pabOThI
JIOJDKHO COOTBETCTBOBaTh M30paHHON Teme. Pedepar cocTouT U3 rinaB u nmaparpadoB WIH TOJIBKO
u3 mnaparpadoB. OriaBieHue BKJIIOYAeT BBEJACHHE, OCHOBHOM  TEKCT, 3aKJIIOYEHHE,
6ubnmuorpadguueckuii Cucok U mpusokeHue. bubianorpaguueckuii Cucok COCTOUT U3 MPaBOBOM
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auTepaTypsl (yueOHbIE W HayyHble W3/1aHHSA), HOPMATHBHO-IIPABOBBIX AaKTOB M MaTepHalIOB
MPaBONPUMEHUTEIHHOU MPAKTUKHU.
MeTto00rn4eckoif OCHOBOM JIFOOOT0 MCCIIETOBaHUS SIBJISIOTCS HAayyHbIE METONbI, B TOM YHCIIE
oOLIeHaY4YHbI - JMAJEKTUYECKHMII METOJ IO3HAaHHWA M 4YacTHO-HAy4YHbIE METOAbl H3YUYCHUS
IPAaBOBBIX  SIBICHWH, Cpeau  KOTOPBIX: HCTOPUYECKUH, CTAaTUCTHUUECKHUM, JIOTUYECKUH,
CPaBHHUTEIHHO-TIPABOBOU. SI3BIK U CTHIIb U3JIOKEHUS JOKHBI OBITh HAYIHBIMH.
IMoaroroBKa K TeKyleMy KOHTPOJIIO
Texyumuii KOHTPOJIb — 3TO peryJsipHasl NPOBEpPKa YCBOEHUS y4eOHOro MaTepuasa Ha MPOTSKEHUU
cemectpa. K ero 1ocTonHcTBaM OTHOCUTCS CHCTEMAaTUYHOCTh, TOCTOSSHHBI MOHUTOPUHT KayecTBa
0o0y4eHus, a TaK)Ke BO3MOKHOCTh OLIEHKH YCIIEBAEMOCTH 00yYaroIIXCsl.
Texylmuii KOHTPOJIb OCYIIECTBIISETCS IPENOAABATEIEM B INPOLECCE NPOBEIEHUS IPAKTHUECKUX
3aHATUN B XOJI€ YCTHOI'O OIpoca 00y4yarouIXcs, a TaKKe BBIIIOJTHEHUS TECTOBBIX 3aJlaHUM U (UJIH)
peleHus 3a1a4.
[ToaroroBka K TeKylieMy KOHTPOJIIO BKJIIOYAET 2 Tana:
1-11 — opraHu3alMOHHBI;
2-11 - 3aKpeIrIeHHe U yriIyOJieHue TEOPETUYECKUX 3HAHUM.
Ha mepBoM 3tare 00yJaromuiics mIaHupyeT CBOI CAMOCTOSTEIBHYIO PadOoTy, KOTOpast BKIIOYAET:
- YSCHEHHUE 3aJJaHUs Ha CAaMOCTOSTEIbHYIO PadoTYy;
- 1o00p y4eOHO U HAYIHOU JIUTEPATyPHI;
- COCTaBJieHHE TUIaHa pPaboThl, B KOTOPOM OMPEIENISAIOTCS OCHOBHBIC MYHKTHI MPEACTOSIICH
MOJITOTOBKHU.
Bropoii aTan BKiIOYaeT HEMOCPEACTBEHHYIO MOATOTOBKY OOYYaIOLIErocss K TeKyIeMy KOHTPOJIIO.
[ToaroroBka MpPOBOAMTCS B XOJE CAMOCTOSITEILHON PaOOThI OOYYaIOUIMXCS W BKIIOYAET B ceOs
MOBTOPEHHE MPONJECHHOI0 MaTepHalia Mo BOIpocaM MpencTosiero omnpoca. [lToMuMo 0CHOBHOTO
Marepuajia 00yJaroIuics JODKEH U3yYUTh JOTIOHUTENIBHYI0 YIeOHYI0 H HAYYHYIO JINTEPATypy U
uH(pOpMaIIKIO 110 TEME, B TOM YHUCIIE ¢ ucnoib3oBanueM MuTepHeT-pecypcoB. Onpoc npezmnonaaraet
YCTHBI OTBET OOYyYaloLIErocss Ha OJMH OCHOBHOM M HECKOJBKO JONOJHUTEIbHBIX BOIIPOCOB
npernoaaBarers.
3akaH4YMBaTh MOATOTOBKY CJEIYET COCTaBICHHEM IUIaHA (KOHCIEKTa) [0 U3y4aeMOMY MaTephaiy
(Bompocy). DTo0 M03BOJISIET COCTaBUTh KOHLIEHTPUPOBAHHOE, CXKATOE MPEICTABICHHE 10 U3y4aeMbIM
Borpocam. [Ipyu HEOOXOUMOCTH ClielyeT oOpamarhcs 3a KOHCYIbTallMen K mpenoaaBarento. Uis
Ha KOHCYJbTAIMI0, HEOOXOMMO XOPOIIO MPOAYMAaTh BONPOCHL, KOTOPbIE TPEOYIOT pa3bsiCHEHHUS.
IToaroroBka K MPpOMeKYTOYHOM aTTECTAIlMH.
[Tpy mOoArOTOBKE K MPOMEKYTOYHON aTTeCTalluu 11e1eco00pa3Ho:
— BHHUMATEJIbHO W3YYUTh TNEPEUCHb BOIMPOCOB M OMPENETUTh, B KaKUX HCTOYHHKAX
HaXOJATCS CBE/IEHUS, HEOOXOUMBIE /JIsl OTBETA HA HUX;
— BHHMMATEJIBHO MIPOYUTATh PEKOMEHOBAHHYIO JIUTEPATYPY;
— COCTaBUTb KpaTKuE KOHCIIEKThI OTBETOB (TLJIaHBI OTBETOB).

MeTtoanyeckue yKa3aHus 110 MOATOTOBKE K ONPOCY

CamocrosiTenbHass padota 0oOydaroIMXCsl BKIIOYAET MOATOTOBKY K YCTHOMY OINpPOCY Ha
3aHATUAX. Mg aroro  oOywaromuiics UW3y4yaeT JIeKIMM IIperojaBaTelis, OCHOBHYIO H
JIOTIOJTHUTEIBHYIO JINTEpaTypy, Nyoaukamnun, 9 nadopmariuio n3 MHTepHET-pecypcos.

Tema 1 BOIIPOCHI K 3aHATUSAM CEMHUHAPCKOTO THIIA, BOIIPOCHI AJI1 CAMOKOHTPOJIS COJIEP/KATCs
B paboueil yueOHOM mTporpaMme U JOBOJSATCS 10 CTYACHTOB 3apanee. (O PEeKTUBHOCTD TTOATOTOBKH
o0yyaromuxcst K YCTHOMY OIPOCY 3aBHUCHT OT KauecTBa O3HAKOMJICHHS C PEKOMEH]JIOBAHHOM
JIUTEPATypOil.

JUiss TONrOTOBKM K YCTHOMY OIpOCy, OJHMI-Ompocy oOyuaromeMmycss HeoO0X0IuMo
O03HAKOMHUTBCSI C MaTepuaioM, IOCBSIIEHHBIM TEME CEMHUHapa, B Yy4eOHMKE WM JApYyrou
PEKOMEH/IOBAaHHOM JUTEpaType, 3alucsAX C JIeKIMOHHOTO 3aHATHs, OOpaTUTh BHUMAaHUE Ha
YCBOEGHHE OCHOBHBIX MOHATHM AUCHMILTUHBI (MOAYJS), BBISIBUTH HESCHBIE BOIPOCHI M MOJ00paTh
JIOTIOJTHUTEIIBHYIO JIUTEPATYPY ISl UX OCBELICHUSI, COCTABUTH TE3UCHI BBICTYIUIEHHS 110 OTJAEIbHBIM
HpO6J’IeMHBIM acriektaM. B 3aBHCHMOCTH OT TEMBI, MOXCT IPUMCHATHCA (prHTaIII)HaSI 1501051
uHAUBUAYyalbHas ¢opma ompoca. IIpu mHAMBHAYyanbHOM ompoce oOydaromiemycst naercst 5-10
MUHYT Ha PACKpPBITHE TEMBI.
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MeTtoauyeckue peKOMEHAAlMHU K PelIeHHIO0 3a/1a4aM

OTO0 BUJ CaMOCTOSATENBHOM pabOThI CTyIEHTA IO CUCTEMATH3alMi HHPOPMALIMU B paMKax

[IOCTAaHOBKM WJIM PELICHUS] KOHKPETHBIX NpoOieM. Takoil BUJ CaMOCTOSTEIBbHOM padOThI
HalpaB/IeH Ha Pa3BUTUE MBIIUICHUs, TBOPYECKUX YMEHHH, YCBOCHHME 3HAHUH, JOOBITBIX B XOJ€
AKTUBHOTO MOMCKA M CaMOCTOSTEIBHOTO pelieHus mnpobdsem. Takue 3HaHuS Oosiee MpOYHbIE, OHU
MO3BOJIAIOT CTYACHTY BMJETh, CTAaBUTh W paspellaTh KAK CTaHJAPTHBIC, TaK U HE CTAHJAPTHBIC
3aJa4i, KOTOPhIE MOT'YT BOSHUKHYTb B JaJIbHEHIIIEM B MTPO(PECCUOHATBHON IEATEIIEHOCTH.

CryneHT JOJDKEH ONUpPAThCs Ha YK€ UMEIoIytocst 0a3y 3HaHMM. PemeHust cuTyaloHHBIX
3ajjad  OTHOCATCSI K YaCTHYHO IIOMCKOBOMY METOAY. XapaKTepPUCTUKU BBIOpPAHHOM  JUIs
CUTYallMOHHOM 3a/Ja4 MPOOJIEMBbl U CIIOCOOBI €€ peIICHHs SBIAIOTCS OTIPABHOM TOYKOM IS
OLIEHKHU Ka4ecTBa 3Toro Buja padort. IlpenogaBaresns onpeaenuTs Temy, 1100 pa3aes, peKOMeHAyeT
JUTEPaATypy, KOHCYJIbTUPYET CTYIE€HTA IIPU BOZHUKHOBEHUH 3aTPYAHEHUMN.

CryneHTy HEOOXOOUMO M3Yy4YUTh IPEUIOKEHHYIO IIperojaBaTesieM JIMTepaTypy H
XapaKTEPUCTHKY YCIOBHH 3aJa4yH, BBHIOpATh ONTHUMAJIBHBIA BapHaHT (NOJOOpaTh M3BECTHBIE U
CTaHJApTHBIE AITOPUTMbI JEHCTBUS) WINM BapUaHThI pa3pelieHusi, opopMuTh U caaTh Ha KOHTPOJIb
B YCTaHOBJICHHBIN CPOK.

IToaroroBka K TecTam

[Tpy moAroToBKE K T€CTaM HEOOXOAMMO MOBTOPUTH BECh MAaTe€pHall MO TeMe, 0 KOTOPOH
HPEJCTOUT MUCATh KOHTPOJIbHYIO paboTy MU TECT.

s sydinero 3almOMUHAHUST MOXKHO BBIIIMCATh C€0€ OCHOBHBIE MOJIOXKEHUS WM TE3UCHI
KaXJI0r0 MyHKTa M3ydyaeMoi TeMbl. PekoMeH1yeTcsi oTpeneTupoBarh Bu paboThl, KOTopas Oyaer
IpeJIokKeHa Il IPOBEPKU 3HAHUN — IIPOpPEIIaTh CX0KUE TECThl UJIM 3aJaud, COCTaBUTh OTBETHI Ha
BONpOCHl. PeKkoMeHyeTcs HauuMHaTh MOATOTOBKY TECTaM 3apaHee, U, B Clydyae BO3HMKHOBEHMS
HESICHBIX MOMEHTOB, 00paIlaThcs 3a pa3bsICHEHUSAMH K IPEI0/1aBaTeNIo.

Jlydmeil moAroToBKOi K TecTaM M KOHTPOJBbHBIM paboTaM SBJISETCS akTHBHas paboTa Ha
3aHATUSIX (BHUMATEIbHOE IPOCIYIIMBAHUE W TILATEIbHOE KOHCIIEKTUPOBAHME JEKLUM, aKTUBHOE
ydyacTHe B MPAKTUYECKHX 3aHATUAX) U PperyjlspHOe IOBTOPEHUE MaTepuaja U BbIIOJIHEHUE
JOMalIHUX 3anaHuil. B Takom cimyyae TpeOyercs MHMHMMallbHas IIOJTOTOBKAa K TECTaM,
3aKJIFOYAOIIASACS B TOBTOPEHHUH U 3aKPEIJICHUH YK€ OCBOEHHOT'O MaTepHala.

PaboTa ¢ KHMKHBIMH U 3JIEKTPOHHBIMHU HCTOYHUKAMU

B mporecce moAroToBKM K MPAaKTUYECKUM 3aHATUSAM, CTyJIEHTaM HEOOXOIMMO OOpaTUTh
0co00e BHUMaHHE Ha CaMOCTOSITEJIbHOE H3yYeHHE PEKOMEHJIOBAaHHOW y4eOHO-METOAMYEcKor (a
TaK)K€ HAyYHOU U MOMYJIAPHON) JIUTEPATYPBHI.

CamocrosrenbHas paboTa ¢ yueOHUKaMH, yueOHbIMU MOCOOUSIMU, HAYYHOMH, CIIPAaBOYHOM U
NOMYJISIPHOM ~ JINTEpAaTypoi,  MaTepuajJlaMu  INepuoaudeckux  u3naHuil u  HHTepHera,
CTaTUCTUYECKUMHU JIaHHBIMU SIBJsieTCsl HambOosee 3(P(EeKTUBHBIM METOJO0M IOJIY4YEHHs 3HaHUM,
MO3BOJISIET 3HAYUTEIBHO aKTUBU3UPOBATh MPOLIECC OBIaIeHUs HHpOopMalueil, cnocoocTByeT Oosee
MIyOOKOMY YCBOEHHIO M3y4aeMOro Marepuana, popMUpyeT y OO0ydaroIuXcs CBOE OTHOIIEHHE K
KOHKpPETHO! mpobieme.

bonee rmy0okoMy pacKpbhITHIO BOIPOCOB CIIOCOOCTBYET 3HAKOMCTBO C JIOTOJIHHUTEIBHOM
JUTEPaTypol, PpEKOMEHAOBAHHOM IIpenojaBaTelieM [0 KaKIOW TEME CEMHMHAPCKOTO WU
MPAKTUYECKOTO 3aHATHUS, YTO MO3BOJISIET CTY/I€HTaM MPOSIBUTH CBOIO MHAMBHUAYAJIHOCTh B PaMKax
BBICTYIIJICHUS Ha TAHHBIX 3aHATHUSX, BBIIBUTH IIUPOKUH CIIEKTP MHEHHUH MO M3ydyaeMol npoodieme.

MeTtoauyeckue peKOMeHAalMHU AJs OATOTOBKH K KOJIJIOKBUYMY

KonnokBuym - hopMa npoBepkH U OLIEHWBAHUS 3HAHUHN ydaluxcs B cucTeMe o0pa3oBaHus,
MPEeUMYIIECTBEHHO B By3ax. Kak mpaBuio, oH mpencTaBisieT co00i MPOBOAMMBINA MO MHUIIUATHBE
IpernoJiaBaTess MPOMEXYTOUHBIH MUHHM-9K3aMEH BO BpeMsl O0Y4EHHUs MO JUCIMILIMHE, UMEIOIIUi
1eJIbI0 YMEHBIIUTh CIIMCOK T€M, BHIHOCUMBIX Ha OCHOBHOM 3K3aM€H, U OLEHUTh TEKYIIUH YPOBEHb
3HaHUH 00ydaroMXCs.

Onenka, moay4yeHHasl Ha KOJUIOKBUYME, MOXKET BIUATH Ha MOJIYYEHHE 3aueTa M OLEHKY Ha
9K3aMeHe. B HEKOTOPBIX cilydasx IpenojaBaTelb BHIHOCUT HAa KOJUIOKBUYM BCE ITPONUIEHHBIE TEMBI
U o0ydJaromuiics, Kak Ha UTOTOBOM PK3aMEHE, MOIy4yaeT eIMHCTBEHHYIO OLEHKY, UAYIIYIO B 3a4eT
10 JUCLUIUINHE.

KonnokBuym MOXeT MPOBOJUTHCS B YCTHOM U MUCbMEHHOM (hopMe.
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VYernas ¢opma. OTBETHl OLICGHMBAIOTCS OJHOBPEMEHHO B TPAJAMIIMOHHOW IIIKaje
(«HEYIOBJICTBOPUTEIILHO» — «OTJIUYHO»). BOMpochl K KOJJIOKBHYMY MOTYT COJEp)KaTh Kak
TEOPETUYECKHE BOTIPOCHI, TaK M 3a/1a4X MPAKTUIECKOTO XapaKTepa.

[ToaroroBka K KOJJIOKBUYMY HAYMHAETCS C YCTAHOBOYHOW KOHCYJIBTAIMH MPEIO1aBaTesl,
Ha KOTOPOH OH pasbsCHICT Pa3BEPHYTYIO TEMATHKY MPOOJIEMBbI, PEKOMEHIYET JINTEPATypy LIS
W3YYCHUS U 00BSCHSET IPOIeAyPY MPOBEACHHS KOJUTOKBUYyMa. Kak mpaBuiio, Ha caMOCTOATEIHHYIO
MOJIrOTOBKY K KOJUIOKBHYMY OOydaromemycsi oTBoauTcs 2-4 yaca. [loaroroBka BKiroYaeT B ceOst
U3YYCHHE PEKOMEHJJIOBAHHOUW JMTEpaTypbl W (M0 YKAa3aHUIO IMPEIOJAaBaTeNs) KOHCIICKTHPOBAHHE
BROKHEUIIMX WCTOYHUKOB. KoOJUIOKBUYM mpoBoauTcss B (opMe WHAMBHIYAIBbHON Oecembl
MpernoiaBarelis ¢ KaKIbIM oOydJaromuMmcss Wid Oecenbl B HeOoJMbmUX rpymmax (3-5 denoBek).
OOBIYHO TperojaBaTeNlb 3aJaeT HECKOIbKO KpPAaTKMX KOHKPETHBIX BOMPOCOB, MO3BOJISFOIINX
BBISICHUTh CTENEHb OOPOCOBECTHOCTH PAalOTHI C JIMTEPATypOd, KOHTPOIMUPYET KOHCHEeKT. [lanee
Oonee moApoOHO OOCYKIaeTcs Kakas-IMO0 CTOpOHA MPOOJIEMBI, YTO MO3BOJIECT OIICHUTh YPOBEHB
TIOHUMAaHHSI.
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6. OBPA3BOBATEJ/IBHBIE TEXHOJIOTUH

Ne Ne Buabl padotsl O0pa3oBaTe/bHbIC TEXHOJIOTHHU Bcero
n/n | cemecrpa 4acoB
1 2 3 4
1 3 Jlekiuss ~ «Merabonu3m | Micnonb3oBanue cnaita-moy | 4
YTJIEBOIOBY» JICKIIMOHHOT'O MaTepuaia
2 4 Jlexknusa «JInmuaael» Hcnionb3oBanue Claua-moy | 2
JICKIIMOHHOT'O MaTepuaia
3 4 Jleknusg «Xumusa u oOmen | Mcnons3oBanue Clnaua-moy | 2
HYKJICMHOBBIX KHCIIOT) JICKIIMOHHOT'O MaTepuaia
4 3 JIaboparopHast pabota JlemoHCcTpanus OTIBITOB, | 6
«XuMHUs OEIKOB» CUTYallMOHHBIC 3a]]au
5 4 JlabopaTopHas pabora | JleMmoHCTparus OTIBITOB, | 6
«XumMus u 0OMEH | CUTYyallMOHHBIE 33/1a4H
JIUTIAIOBY
6 4 JlaGopaTopHas pabora | JlemoHcTparus OTIBITOB, | 4

«MeTtabosn3M OEJIKOBY

CUTYalMOHHBIC 3a1a4Un
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7. YYEBHO-METOIUYECKOE H
JUCIHUIIVINHBI

NHOPOPMAIIMOHHOE

7.1. IlepeyeHb OCHOBHOM M JI0MOJHHUTEIbHON JIUTEPATYPbI

OBECIIEYHEHHE

CnHCOK 0CHOBHOI JIMTePaTyphl

YueOHHUKH, YueOHBIE TOCOOUS, KypC JIEKIHHA

1. | Aumutpues, A. 1. buoxumus : yueonoe mocodue / A. JI. lumurpues. — CapatoBs : By3oBckoe

obpazoBanue, 2018. — 111 ¢. — ISBN 978-5-4487-0165-8. — Tekcr : anextponHslii // Lnpposoit
obpasosarenpbIit pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/74956.html . —
PexxuM ocTyma: [uist aBTopu3up. mons3osareneit. - DOI: https://doi.org/10.23682/74956

Cnucok 10M0JHUTEIbHOMH JUTEePaTyphl

1. | Yenobanos, b. I1. [Tpaktukym mo 6moxumun. Y.II. Aranutrdeckas 6moxumus : yaeoHoe mocodue / b. I1.

Yenobanos, 1. C. HoBomammna, JI. M. Xamumckas. — 3-e u3g. — HoBocnbupck : HoBocubupcekmii
rocynapcTBeHHbIH yHuBepcuteT, 2020. — 51 ¢. — ISBN 978-5-4437-0921-5, 978-5-4437-1103-4 (u.2).
— Texcrt : amextponHsIii // Ludposoit oopa3zosarenbrblii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/128141.html . — Pexxum goctyma: ajsi aBTOPU3UP. TOJIB30BATENCH

2. | Hukonaes , A.5l. Buonornueckas XuMusi: y4eOHUK .- 3-¢ u31., nepepad. u gom. — M.: 000

HENOCPEACTBECHHBII.

«MenuuuHcKoe HHPOPMAIMOHHOE areHcTBOY, - 2007.- 568 c.: mwi. ISBN 5-89481-219-4. Tekcr:

7.2. Ilepeuens pecypcos ungopmayuonno-meneKOMMyHuUKayuonnoi cemu «Mumepnuemy

http://e-Library.ru — Hayunas snexTpoHHasi 6MOJIMOTEKA;
http://www.med-pravo.ru - MeaumuHa 1 IpaBo - COOPHUK 3aKOHOB, IIOCTAHOBJICHUH

B cepe METUIMHBI U (papMalleBTUKU

https://www.garant.ru - ['apaHT.py — cipaBO4HO-TIpaBOBasi CUCTEMa IO 3aKOHOIaTEIILCTBY

Poccuiickoit @enepanuu.

http://www.rsl.ru/ - Poccuiickas rocyaapcTBeHHas: Onbiamnorexa
http://www.gks.ru - denepasnbHas ciayx0a rocy1apcTBEHHOM CTaTHCTUKU PD
https://www.who.int/ru - BcemupHas opraHu3amus 31paBoOXpaHeHHsI

7.3. Hughopmayuonnvie mexunonozuu, 1uyeH3uoHHOE RPOCPAMMHOE obecneueHue

JIM1ieH3MOHHOE MPOrpaMMHOE obecrieueHne

PexkBu3NTHI TUIIEH3UI/ TOTOBOPOB

MS Office 2003, 2007, 2010, 2013

Caenenus 06 Open Office: 63143487,
63321452, 64026734, 6416302, 64344172,
64394739, 64468661, 64489816, 64537893,
64563149, 64990070, 65615073

Jlunensus 6eccpoynas

Awntusupyc Dr.Web Desktop Security Suite

JIM1IeH3MOHHBIN cepTUhUKAT
Cpok nenicteust: ¢ 24.12.2024 no 25.12.2025

Koncynprant [lmroc

JHorosop Ne 272-186/C-25-01 ot 30.01.2025 .

[{udposoit 0O6pazoBaTenbHBIN pecypc
IPR SMART

Jluniensuonnsiit gorosop Ne 12873/2511 ot
02.07.2025 r. Cpok netictBus: ¢ 01.07.2025 r.
10 30.06.2026 1.

Becmmataoe [1O

Sumatra PDF, 7-Zip
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8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
8.1. TpeGoBanus k ayTuTOPUAM (MOMEIIEHUSIM, MeCTaM) /1JIsl NIPOBeIeHUS 3aHATHI

1. YueOnasi aynuropus Uil NPpOBeeHNs 3aHATHI JIEKIITHOHHOT'0 THIIA

Cnernmanmu3upoBanHas mMeOenb: Cton aByxTymOOBBIA — lmT. Cton ydernudeckuit - 1lmr. Cryn
msarkuid —2mr. CTyn ydeHndeckuii - 6mr. Jlocka yueOnas — 1t TexHuueckue cpenctsa o0y4eHus,
CIIy)Kallue Juis IpeocTaBieHus yueOHoi nHdopmanuu O0NbIION ayAUTOpUM: DKpaH PYJIOHHBIA -
1 . HoyrOyk - 1 mt. MynpTuMeana —mpoekrop - 1 mir.

2. YueOHass ayauTOpuUsl AJIsl TPOBEJCHUS] 3aHATHH CEMHHAPCKOI0 THIA, KYPCOBOIO
NPOCKTUPOBAHUA (BBINOJHEHHE KYPCOBBIX PadoT), IPyNNoOBbIX H HHIAMBHAYAJIbHBIX
KOHCYJIbTAlMM, TEKYIIer0 KOHTPOJISA M IPOMEKYTOYHOM aTTecTanum: ydeOHasi komHaTa (307)
Cnernmanu3upoBanHass meOenb: Jlocka yudennueckass - 1 Crtyn yuenumueckwit — 12 mr. Crou
yueHnueckuii — 6 mr. Cryn msarkuid — 2 mr. Hkad xuwksenii — 1 mr.  JlaGoparopHoe
obopynoBanue: Cron maboparopusiii — 9 mt. Ctyn nadopaTopHbiii (BepTsmtuiics) — 15 m. [kad
BEITSDKHON — | mt. Tepmoctar -Ne 22614, TC-1/20 CITY Illkad mis xum. mocyasr — 2mrt. CTon
IBYXTyMOOBBI — lmt. Moiika xumuueckas — 1 mr. llkad meran. - 1 IIpobupku -200 mTyk.
Kanenpauna Crpameitna 2-60 mi, temuas - 60 mr. CrexnsHabie nunetku — 50 mt. [Tunerku
riactukoBbie — 27 mT. Kanensauna Hlycrepa — 7 mt. Konba mnockononnast -20 mrt. CTeKIsTHHbIE
nanouku — 10 mr. CrexnsiHable TpyOoouku — 12 mT. Ctakansl — 32 wt. banku ¢ kpeimkamu (6aHKU
-20 mr., kpeimk# — 11 mT.) Kon6sr konnyeckue — 15 mt. Boponku — 6 mr. @apdopoBbie Yaiky —
4 mr. dapdopossie crakanbl — 2 mT. CTYNKU ¢ nectTukaMu (CTynku — 12 mr., nectuku — 10 mT.)
Mepuble mwmHApsl — 16 wT. PesnHoBble rpymu — 5 mr. Monenb KpUCTAJUIMYECKON pELIETKU
Maraus — 1 wr. Mojenb Kpuctamuinyeckon pemerku meau — 1 mrt. Beckl paBHOIUIeune pyunslie — 1
wt. I'py3uku s BecoB — 1 ymakoBka. bymara ¢enondranuHoBas MHIMKATOpHas — 4 ymax.
Muxkpockon buomen 2 monokymsip — 1 wr. Ilpeamernsie crexna — 50 mr. [TokpoBHbie cTexna — 50
mr. CouproBku — 3 mr. KanenpHuubsl naGopaTtopsble, npo3paunble — 50 mr. Iltatus
naboparopHsrit 1s mpoobupok — 10 mr. Cranbrenu — 2 mt. [TuamneTs — 4 mT. JIOXKKY MIacCTHKOBBIC
— 4 wr. Konrelineps! ¢ kppimkoi — 37 mr. Tepmomerpel — 2 wt. Ilunerka mepHas — 23 mir.
broperka ¢ kpaHom — lmr.
3. [Tomemenne It CAMOCTOSATEIBbHOM PadOThI

DyekTpOoHHBbIN YnTadAbHbIN 321 (BULI)

KOMIUIEKT IPOEKIIMOHHBIN, MYJIbTUMENUWHBIN HHTEPAKTUBHBINA: NHTEPAKTUBHAS TOCKA ,

MPOEKTOP , YHUBEPCATbHOE HACTEHHOE KperuieHue. [lepcoHabHbI KOMITBIOTEP-MOHOOIIOK -18

wt. [lepconanbHbIi KoMnbroTep — 1 1T,

Cromnbl Ha 1 pabouee mecto — 20 mt. Cronbl Ha 2 pabounx Mecta — 9 mt. Crynbs — 38mr. MOY —

2 wrT.

Yuranabusii 3a;(bULY)

Cronsl Ha 2 pabounx mecta — 12 mr. Ctysabs — 24 mr.

Otaen obcny:xxuBanus nedatubivu uzganusimu (bUILL)

KoMmmiiekT mpoeKIuoHHbINH, MyJIbTUMEIUHHBII 000pyJOBaHuE:

Dxpan HacTeHHBINA. [IpoekTop. HoyTOyK.

PaGouue cromnst Ha 1 mecTo — 21 mT. CTynbs — 55 miT.

Crnernuanu3upoBaHHast MeOeNb (CTONBI U CTyJbs): Pabouue cronsr Ha 1 mecTo — 24 mT. CTynbs —

24 .

KomnbroTepHast TEXHHKA C BO3MOXHOCTBIO MOAKIIOUEHUs K ceTu «HTepHeT» 1 obecrieueHneM

JOCTYTA B AJIEKTPOHHYIO HHPOpMaIoHHO-00pazoBatenbhHyto cpeny PI'BOY BO «CeBKaBl A»:

ITepconanbnsiii koMnbroTep — lmr. Cxanep — 1 wr. MOV — 1 mr.

DJIEKTPOHHBII YUTAJBHBIN 3271

Crneunanu3upoBaHHas MeOesb (CTOMBI U CTYJIbs): KOMIBIOTEPHBIN CTONA — 20 IIT., Y4eHUYECKUN

cton - 14 wr, crynbs — 47 WT., CTOJ pyKOBOAUTENS CO CIIMKEPOM - 1 1T, IBYXTYMOOBBIH CTON -2

mt. KomnberlorepHasi TEXHHKA C BO3MOXHOCTBIO MOJIKIIIOUEHUs K ceTH « HTepHeT» n

o0ecreyeHneM JI0CTyIa B AJIEKTPOHHYIO0 HHPOPMaLlMOHHO-00pa3oBarebHyto cpeny PI'BOY BO

«CKI'A»: MoHOOMOK - 18 1m1T. , [IepconanbHblit kKomnbioTep -1 mT. MOY — 2 mrT.
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YuTaabHbI| 321
Crenanu3upoBaHHas MeOeb (CTONBI U CTYNbS): YYeHUYECKHH cToi - 12 mT, cTynbs — 24 mr.,
KapToTeKa - 2 T, mKad KeIe3HbIH -1 MmT., CTe/UTak BRICTABOYHBIN - | 1IT.

8.2. TpeGoBaHus K 000PY10BAHNIO PA00YMX MECT MPeENnoaaBaTeiss i 00y4arIMXCs

1. PaGouee MecTo npenoiaBaressi, OCHAILIEHHOE KOMIIBIOTEPOM € JJOCTYIIOM B UHTEPHET.

2. Paboume wmecrta 00ydYaromMXCs, OCHANICHHOE KOMIIBIOTEPOM C JOCTYIIOM B HHTEpHET,
npeHa3HauYeHHbIC I Pa0OTHI B IIU(PPOBOM 00pa30BaTEIHLHOM pecypce.

8.3. TpeGoBaHus K cieHAJIU3UPOBAHHOMY 000PY10BAHMIO
Her
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9. OCOBEHHOCTH PEAJ/IM3ALIMU JUCHUIIJIMHBI VIS THBAJIN1OB U JINIL C
OI'PAHUYEHHBIMHA BO3MOKHOCTSAMMH 310POBbsA

Jns  obecrieueHus: 00pa3oBaHUS MHBAJIMIOB M OOYYAIOMIMXCS C OTrPaHMYCHHBIMH
BO3MOXHOCTSIMM 3JI0pOBbsl pa3zpalaThiBaeTcs (B ciydae HEOOXOIMMOCTH) aJalTHPOBAHHAS
oOpa3oBaTenpHasl MporpamMma, WHAWBHUIYAIbHbIM YYeOHBIM IJIaH C Y4eTOM OCOOEHHOCTEH WX
NCUXO(U3UUECKOTO Pa3BUTHUS U COCTOSHUS 3J0POBbs, B YACTHOCTH NMPUMEHSAETCS WHANBUYalbHbIH
HOJXO0/ K OCBOCHMIO JUCLUILINHBI, MHIUBUAYAJIbHbIC 3aJaHUs: pedepaThl, IUCbMEHHbIE paOOTHI U,
HAao0OpOT, TOJbKO YCTHBIE OTBETHl M JUAJIOIH, UHAWBUYaJbHbIE KOHCYJbTAI[UH, UCIIOJIb30BAaHUE
JUKTO(OHA M JAPYI'MX 3alUCBIBAIOLIMX CPEJICTB JJI BOCIPOM3BEIEHHUS JIEKIIMOHHOIO U
CEMHMHApPCKOro MaTepuana.

B memix oOecnedeHuss oOyyaroIIMXCsl MHBAJIMAOB UM JIMIL C OrPaHUYCHHBIMU
BO3MOXHOCTSIMH ~ 3/I0OPOBbS  KOMIUIEKTYeTCsl  (DOHI  OCHOBHOM  y4eOHOW  jMTEpaTypow,
a/IalITUPOBAHHOM K OTPaHMYEHUIO IEKTPOHHBIX 00pa3oBaTeIbHBIX PECYPCOB, TOCTYN K KOTOPHIM
opranuzoBal B BULl Axagemun. B 6ubnmnoTeke npoBOASTCS WHANBUAYAIbHBIE KOHCYIbTAUN JUIS
JJAHHOW KaTeropuy II0JIb30BaTENIEH, OKAa3bIBA€TCSl IIOMOIb B PErMCTpAallUd U HCIOJIb30BaHUU
CeTEeBBIX M JIOKAJBHBIX D3JEKTPOHHBIX 00pa30BaTENBHBIX PECYpPCOB, MPEIOCTABIAIOTCS MECTa B
YUTAJIBLHOM 3aJle.
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OOHJIA OHEHOYHBIX CPEJACTB 11O JUCHUIIJIMHE
buoxumus

[Tpunoxenue 1
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ITACIIOPT ®OHJA OHEHOYHbLIX CPEJACTB 11O JUCHUIIVIMHE

buoxnmus

1. Komnerennuu, popmMmupyembie B mpouecce u3y4YeHus JUCHUIIHHbI

Nupexe @opMyIMpOBKA KOMIIETEHLIMU

YK-1 CriocoOeH OCyIIeCTBIISITh KPUTHICCKUNA aHATTU3 MMPOOJIEMHBIX CUTYaIlui Ha
OCHOBE CUCTEMHOT0 MOJIX0/1a, BRIpa0aThIBaTh CTPATETUIO ACHCTBUI

OIIK-3 CriocobeH K IpOTHUBOACHCTBHIO IPUMEHEHUS IOTIMHTA B CIIOPTE ¥ 00phOE ¢ HUM

2. 9Tanbl (l)OpMHpOBaHI/IH KOMIICTCHI MU B NIPOLECCE OCBOCHUA NUCHUIIIUHBI

OcHoOBHBIMU 3TanamMu (HOPMUPOBAHUS YKa3aHHBIX KOMIIETEHIIUHN MPU U3YYEHUU CTYJECHTaMH
JUCLUHUIUIMHBI SBJSIOTCS TOCJIEIOBATEIIbHOE M3YYEHHUE COJIEPKATEIIBHO CBSI3aHHBIX MEXAY COOOM
pa3zenoB (TeM) yuyeOHbIX 3aHsATHI. M3ydeHune KaxIoro pasnena (TeMbl) MperoiaracT OBlIaJeHHe
CTyJICHTaMH HEOOXOJIMMBIMU KOMIIETCHIMSIMU. Pe3yibTaT aTTecTalluu CTYJEHTOB Ha Pa3IMYHBIX

JTarrax (bOpMI/IpOBaHI/IH KOMIIETCHILIMM TTOKa3hIBACT YPOBEHB OCBOCHUA KOMIIETCHIIUM CTYACHTaMH.

OTaIHOCTh q)OpMHpOBaHI/Iﬂ KOMHGTGHHI/If/'I npsMoO CBsdA3aHa C MECTOM OUCHUILIIIMHBI B

00pa3oBaTeNbHOI MporpamMme.

Pa3znennl (TeMbl ) TUCHUIIHHBI

YK-1

OIIK-3

BBoaHoe 3ausaTie. XMMHA 0€JIKOB

+

DepMeHThI

Bbuojgornyeckoe okucienue

+

XuMmusi 1 00MeH YIJ1eBOJI0B.

TI'opmMoHBI

BuramMuHbI

Xumusa u ooMeH HYKJECUHOBBIX KHCJIOT.

Xumusa u o0MeH JIMNUJI0B

++ [+ +|+

O0MeH 0€JIKOB.

buoxumus noyexk. buoxumusa HepBHOM TKAHM.

buoxumusn KpPpOBH 1 MBbIILIEYHOI TKAHU.

buoxuMusi CJII0OHBI, COeTHHUTEIbHON, KOCTHOM
TKaHH.

+ 4|+ + |+

3. HOKaSaTeJ'll/I, KPUTEPHUHU U CPEACTBA OLICHUBAHUSA KOMHeTeHHI/Iﬁ, (l)Ole/IpyeMI)IX B Ipouecce

H3YYCHUA TUCHUITITHHBI
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YK-1 Crioco6eH ocymecTBIsATh KpUTHISCKUN aHaIu3 MTPOOJEMHBIX CUTYaIluii Ha OCHOBE CHCTEMHOTO IOIX0/1a, BEIPa0aThIBATh CTPATETUIO ICUCTBUI

OIIK-3- Crioco0OeH K MpOTUBOACHCTBUIO MPUMEHEHHS IOMMHTA B CIIOPTE U OOphOEe C HUM

Nuaukaropsbl Kpurepun oueHuBaHusi pe3yJbTATOB 00y4YeHUsI CpencrBa onleHUBaHUSA
AOCTHKEHU S pe3yJIbTaToB
KOMIIeTeHIM i 00y4eHust
HEY/J0BJIETBOPUTE]I | YIOBJETBOPUTEIbHO Xopouo OTJIMYHO Texymmi [Ipome
bHO KOHTPOJIb KYTOUYH
as
aTTecTa
s
YK -1.1. 3naet Teopuro HcnpiThIBacT B nenom ycnemnoe, | B nenom ycnemHoe, CcdopmupoBaHHoe TECTOBBIN 3auéT
CHCTEMHOI'0 MOAXO0MA; 3aTPYAHEHUS B HO HE HO CoJieprKariee yMEHUE U KOHTpOJIb, JK3aMEH
IIOCJIEI0BATEIBHOCTD U 3HaHUU TEOPUU CUCTEMATUYECKOE OT/IeJIbHbIE MPOOEIIBI JIEMOHCTPUPOBAaHUE B | 3alIUTa
TpeOoBaHuUs K CHUCTEMHOI'O 3HaHUE TEOPUU 3HaHUS TEOpHUU [IOJIHOM 00bEME 3HAHUN | JJAOOpaTOPHBI
OCYIIECTBIICHUIO MOJAX0/a; CHCTEMHOI'O CHCTEMHOI'O TEOPUU CUCTEMHOTO X pabor,
IIOMCKOBOU U IIOCJIEAOBATEIBHOCT | MOJIX0/1A; MOJIX0/13; IOIX0/13; 3aImTa
AHAJIUTUYECKOUN U U TpeOOBaHUs K MOCJIEA0BATEIBLHOCTH | TIOCJIEIOBATEIBHOCTH | MOCIEA0BATEILHOCTH U | pedepaTos,
NESITeIIbHOCTH JUTS OCYILIECTBJICHUIO U TpeOoBaHUs K U TpeOoBaHUs K TpeOoBaHUS K KOJUIOKBUYM,
pellIeHus OCTABIEHHBIX IIOUCKOBOU U OCYILLECTBIICHUIO OCYILIECTBIICHUIO OCYILIECTBIICHUIO CUTYaLlMOHH
3aj1a4. aHAJIMTHICCKOM ONCKOBOM U MHONCKOBOM U IONCKOBOM U bI€ 3aJ1a4H,
JESATENBHOCTH U1l | aHAJIUTUUYECKOM AHAIUTUYECKOUN AHAIUTUYECKOMN KOHTPOJIbHAS
peuieHus JESITEIIbBHOCTH JUTSI JESITEIIBHOCTH JUTSI JEeSITEIIbBHOCTH JUISI pabora
ITOCTABJIEHHBIX pelieHus peleHus peleHus YCTHBIN
3a7ad. IOCTaBJIEHHBIX IOCTABJIEHHBIX IOCTABJICHHBIX 3a/a4. onpoc
3a71a4. 3a71a4.
VYK - 1.2. Boiensier HcnbiTeiBaeT B nenom ycneusoe, B nenom ycnemsoe, CcdhopmupoBanHoe TECTOBBII 3a4€T
STamnbl pemieHus u 3aTpy/HEHUS B HO HE HO coJieprKariee yMEHHue KOHTpPOJIb, 3K3aMEH
JEUCTBUS I10 PELICHUIO BBIJICJICHUU JTAIOB CHUCTEMATUYECKOE OTJeNIbHBIE IPOOENBI | BBIACIATH TAIlbI 3amuTa
3aJ1a4M; HAaXOUTh, pemeHus u BBIJICJICHUE 3TAIlOB BBIJICJICHUE 3TAIIOB peLIEHNs U NEHCTBUS 1a00paTOPHBI
KPUTHUYECKU aHAIU3ZUPYET | AEUCTBUSA MO pellIeHus U NEHUCTBUS | PELIEHUS U JEUCTBUS | MO PELICHUIO 3a]1a4u; X pabor,
1 BbIOMpaeT PELICHUIO 3aa4d; | MO PEIICHUIO 3aJa4y; | II0 PEHICHUIO 3a1a4M; | HAXOJAUTh, KPDUTUYECKN | 3aIuTa
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HH(POPMAILIHIO, HaXO/UTh, HaXOXJICHUE, HaXOXKJICHUE, aHAJIM3UPOBATH U pedeparos,
HEOOXOIUMYIO JIJIS KPUTUYECKHU KPUTHYECKUM aHATN3 | KPUTHYECKUN aHAIN3 | BRIOMPATH KOJUTOKBHYM,
peIIeHUs ITOCTaBICHHOMN AHATM3UPOBATh U U BBIOOP " BBIOOP WH(OPMAIIHIO, CUTYaIlMOHH
3aJlauM; pacCMaTpPUBAET BBIOUpATH nHpOpMAaIIHH, nHpOpMAaIIHH, HEOOXOIUMYIO IS bI€ 3aJ1a4H,
pa3IMYHbIC BAPHAHTHI MH(POPMALIHIO, HEOOXOIUMOM ISt HEOOXOIUMOM ISt pEIICHUS IMOCTAaBJICHHOMN | KOHTPOJIbHAS
pelICHUS 3aJa4H. HEOOXOAUMYIO NI | PEIICHHS pelieHus 3aJ]a4M; pacCMaTpuBaTh | pabora

peLIeHUs IMOCTaBJICHHOM IMOCTABJICHHOM pa3IMYHbIC BAPHAHTHI YCTHBIN

MTOCTABJICHHOM 3a7a9u; 3a7a9u; peIICHUS 3aauH. orpoc

3a7a4u; paccMaTpeHue paccMaTpeHue

paccMaTpuBaTh pa3TUIHBIX pa3InYHbBIX

pa3IM4YHbIC BApHAHTOB PCIICHUS | BAPHAHTOB PEIICHUS

BApHWAHTHI PEIICHUS | 3a7a4H. 3a7a9H.

3a7a4H.
VK — 1.3. Ilpu ananuze HcnbiThIBaCT B nienom ycmeninoe, B nenom ycmneninoe, CdhopmupoBanHoe TECTOBBIN 3a4éT
NPOGIEMHBIX CHTYAIHi 3aTpyTHEHUS HO HE HO cojieprKariee YMCHHE U KOHTPOJIb, JK3aMCH
OIlEHHBAET IpH aHAJIU3E CUCTEMaTUYECKOe OTJIeTTbHBIE TIPOOEIBI JNEMOHCTPUPOBAHHUE B | 3aIllUTa
IIPpEUMYIICCTBA U PUCKH, HpO6JICMHBIX IIpU aHaAJIN3¢C IIpHU aHAJIN3e IIOJIHOM 00BEME ﬂa60paT0pHLI
TPaMOTHO, JIOTHYHO, cuTyanun MPOOIEMHBIX MPOOJIEMHBIX MIPU aHAJIN3E X pabor,
apryMEHTHPOBAHO OLICHUBAThH CUTyalHi CUTyalHi MPOOJIEMHBIX 3amura
bopMyupyeT NpeuMyIIecTBa 1 OLICHMBAaHHUE OLICHUBATh CUTYyalui OLlEHUBATh pedepatos,
COOCTBEHHBIC CYXICHUS PUCKH; TPAMOTHO, MPEUMYILLIECTB U MPEeUMYIECTBA U MPEeUMYIIECTBA U KOJUIOKBUYM,
Y OIIEHKH; OTJIMYACT JIOTUYHO, PHCKOB; TPaMOTHO, PHCKH; TPAMOTHO, PHCKH; TPAMOTHO, CUTyallHOHH
(aKTBl OT MHEHUIA, apryMEHTHPOBAHO | JIOTHYHO, JIOTHYHO, JIOTHUYHO, bIC 3a/1a1H,
HHTepHpCTaHHﬁ, OIICHOK (I)OpMYJ'II/IpOBaTL ApPryMmeHTUpPOBAHO ApryMmMmeHTHPOBaHO APryMmeHTUPOBAHO KZggEEHLHaH
U T.JI. B PACCYKIECHHAX COOCTBEHHBIC bopmynHupoBaTh popmynuposath opmynupoBath s,CTHHﬁ
NPYTUX YYACTHUKOB CYXKJICHUS U COOCTBEHHBIE COOCTBEHHBIE COOCTBEHHBIE ompoc

JACATCIIbHOCTH,

OLIEHKH; OTJINYaTh
(bakThl OT MHEHUH,
WHTEpIIpETALUH,
OLIEHOK U T.J.B
pacCyKIeHUAX

IpyTrux

CYXJICHUS U
OIIEHKH; OTJINYATh
(haKkThl OT MHEHHH,
WHTEpIpEeTalni,
OIICHOK H T.J.B
paccyXAeHUsX

CYXJICHUS U
OIIEHKH; OTJINYATh
(haKThl OT MHEHHH,
WHTEpIpEeTalni,
OIICHOK H T.J.B
paccyXAeHUsX

CYXIICHUS U OLICHKU;
OTJINYaTh (PaKkThl OT
MHEHHUH,
WHTEpIIpEeTalNi,
OLICHOK U T.J.B
pacCy ) KICHUAX APYTUX
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YYaCTHUKOB JPYTAX YYACTHUKOB | APYTUX YYACTHUKOB | YYaCTHUKOB
JICSITEIILHOCTH; JCSITCIILHOCTH, JCSITCIILHOCTH, JCSITCIILHOCTH,
VK-1.4 PaccmarpuBaer u HcneiTeiBaeTt B nenom ycnemsoe, B nenom ycneusoe, CcdhopmupoBanHoe TECTOBBII 3a4€T
Mpe1IaracT BO3MOKHBIE 3aTPyAHCHUS B HO HE HO coJieprKariee YMEHHUE pacCMATPUBATh U | KOHTPOJIb, 9K3aMEH
BApHUAHThI PELICHUS pPacCMOTPEHUH U CHCTEMaTHYECKOE OTJICIbHBIC TIPOOEIBI | MpeAsiaraTh BOSMOXKHBIC | 3aIlUTa
IIOCTABIICHHOM 3aJ1a4H, MPEIIOKECHUHN paccMOTpEHUE U paccMOTpEHUE U BapUaHThI PEIICHUS 1abopaTOpPHBI
OLICHUBAsI MPAKTHYECKUX BO3MOXKHBIX MPEIJI0KEHUE MPEJI0KECHUE MOCTaBJICHHOM 3a7aun, | X pador,
MOCJIEJICTBAM BO3MOXHBIX | BAPUAHTOB PEIICHUS] | BO3MOXHBIX BO3MOKHBIX OLICHHUBAs 3aluTa
pEUICHUI MOCTABJIEHHBIX IMOCTaBJICHHOM BapHaHTOB PELICHUS BapHaHTOB PELICHUS MPaKTHYECKUX pedeparos,
3a7ad4. 3aJ]a4, OLICHUBAHUHU | MOCTABICHHOM IMOCTaBIICHHOM MOCJICACTBUI KOJIJIOKBUYM,
MPAKTHYECKUX 3aJ1a4yM, OLICHUBAHHE 3aJ1a4yM, OLICHUBAHHE BO3MOJKHBIX PELICHUN | CUTYallMOHH
MOCJICACTBUI MPaKTAYECKUX MPaKTAYECKUX IIOCTAaBJICHHBIX 3a7a4. | bI€ 3aJa4H,
BO3MOKHBIX MHOCICACTBHNA MOCICACTBHN KOHTPOJIbHAS
pereHui BO3MOXKHBIX BO3MOKHBIX pabora
IIOCTaBJIEHHBIX peueHuin peueHuin YCTHBIN
3ajad4. MOCTaBJIEHHBIX MOCTaBJIEHHBIX onpoc
3a7ad4. 3a7ad4.
MK OIIK -3.1 HcnbireiBaer B nenom yenemHoe, | B nenom yenemnoe, | ChopmupoBaHHOE TECTOBBIN 3a4€T
OIIK-3-1 Bmaneer 3aTpyAHEHUS IIpU HO HE HO coleprkaiiee YMEHHE U KOHTPOIJIb, 3K3aMeH
AITOPUTMOM OCHOBHBIX OBJIaZI€BaHUN CHCTEMATH4YCCKOC OTJIEIbHBIE TIPOOEIIBI JACMOHCTPHUPOBAHKC B 3amura
¢buzuko- aNTOPUTMOM BIaJICHUE BIaJICHUE MTOJIHOM 00BeMe 1a00paTOPHBI
XUMHYECKHX, OCHOBHBIX aJIrOPUTMOM aJITOPUTMOM CIIOCOOHOCTH X pabor,
MaTEMaTHUECKUX U UWHBIX ¢buzuko- OCHOBHBIX (PU3UKO- OCHOBHBIX (PU3UKO- BJIAJICHUSl AJITOPUTMOM 3aIuTa
€CTECTBEHHOHAYYHBIX XUMHYECKHUX, XUMHUYECKHUX, XAMHYECKUX, OCHOBHBIX (DU3HKO- pedeparos,
METOJIOB UCCIIETOBAHUN. MaTeMaTHYECKUX U MaTeMaTHYECKUX U MaTeMaTHYECKUX U XUMHYECKHX, KOJIJIOKBUYM,
HHBIX HWHBIX HHBIX MaTEMaTUYECKUX U CUTYyallHOHH
€CTECTBEHHOHAYYH €CTECTBEHHOHAYYHBI €CTECTBEHHOHAYYHBI WHBIX bIC 3a/1a4H,
BbIX METOJIOB X METOJ0B X METOJ0B €CTECTBEHHOHAYYHBIX KOHTPOJIbHAsA
HCCIIEeTOBaHUN. HICCIIENOBAHUMN. HUCCIIETOBAHUN. METOJIOB pabora
HUCCIeI0BaHUN. YCTHBIN
onpoc
NJIK OIIK -3.2 ®parmMeHTapHOe B nenom ycmemHoe, | B menom ycnemnoe, | ChpopmupoBanHoe TECTOBBII 3auéT
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Hurepnperupyer UHTEpIpeTanus HO HE | HO coJiepkallee | yMeHue KOHTPOJIb, 9K3aMeH
pE3YIIbTATHI PE3yIbTaTOB CUCTEMATHUYECKas OTJeNbHbIE TPOOENbl | HHTEPIIPETUPOBATH 3aIUTa
(usuKo- usuxo- UHTepIpeTanus UHTepIpeTanus PesynbraTsl ¢usuko- 71a00paTOPHEI
XUMHAYCCKHX, XUMHYECKHUX, pe3yiIbTaToB pe3ysIbTaToB XUMHUYECKHUX, X paoor,
MaTEMATHYECKUX ¥ MHBIX MaTeMaTHYeCKuX U | (pU3HKO- ¢duzuko- MaTEMaTHUYECKUX U 3aIuTa
€CTeCTBEHHOHAYYHBIX UHBIX XUMHUYECKHUX, XUMHYECKHX, WHBIX pedeparos,
UCCIICIOBAaHHM TTPH €CTeCTBEHHOHAYYH | MaTeMaTHYECKUX U MaTeMaTHYECKUX U €CTECTBEHHOHAYYHBIX KOJIJIOKBHYM,
peLeHnH BIX MCCJIEIOBAaHUMN UHBIX UHBIX UCCIIIOBAaHUM ITpH CUTyallHOHH
npo¢eCCUOHATBHBIX IIPU PELICHUU €CTECTBCHHOHAYYHBI | €CTECTBEHHOHAYYHBI | PEHICHUH bI€ 3371a4H,
3a1au. npoeCCHOHATBHBL | X UCCIIEOBAHUM NIPH | X UCCIENOBaHUN IpU | MPO(peCCHOHATIBHBIX KOHTPOJIbHAS
X 3a/1ad. peleHun peleHun 3a/1a4. pabota
npodecCHOHATBLHBIX npodecCUOHAIBLHBIX YCTHBIN
3ajad. 3ajad. orpoc
NJK OIIK — 3.3 ®parMeHTapHOE B nenom ycnemnoe, B nenom ycnemnoe, CdopmupoBaHHbIe TECTOBBII 3a4€T
JleMoHCTpUpyeT JI€MOHCTPUPOBAHUE | HO He HO cojiepKaliee cUCTeMaTH4YeCcKHe KOHTPOJIb, 9K3aMeH
CIOCOOHOCTb K CIIOCOOHOCTH K CUCTEMAaTHYECKOe OTJIeNIbHbIE TPOOETBl | YMEHUS 3anuTa
MPOTUBOJICHCTBUIO IPOTUBOCHCTBUIO JI€MOHCTPHPOBAHUE JI€MOHCTPHPOBAHNE JI€MOHCTPHPOBATH 71a00paTOPHEI
MPUMEHEHUS B CIIOPTE IPUMEHEHUS B CIIOCOOHOCTH K CIIOCOOHOCTH K CIOCOOHOCTB K X pabor,
JONUHTra 1 60psOe C HUM. CTIOpTE JONMHTA U MIPOTUBOJCHCTBUIO MIPOTUBOJCHCTBUIO IPOTUBOACHCTBUIO 3alUTa
060pnbE ¢ HUM. IIPUMEHEHHUSI B IIPUMEHEHHUSI B IIPUMEHEHHUsI B CIIOPTE pedeparos,
CIOpTE JONHHTa U CIOpTe JIONHHTa U JIONIMHTa U 60ph0Oe C HUM. | KOJUIOKBUYM,
O6opbOe ¢ HUM. O0opb0e ¢ HUM. CUTYaIlMOHH
bI€ 33/1a4H,
KOHTPOJIbHAS
pabota
YCTHBIN
OIIpoC
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28.

4. KoMn1eKT KOHTPOJIbHO-OLICHOYHBIX CPeICTB
no gucuuminne «buoxumus»
Bormpocsl k 3x3ameny

Koaupyemble aMHHOKHCIIOTBI: CTPOCHHE, CBOMCTBa, kiaccudukanuu. Hamucats ¢Gopmymsl
LUCTENHA U METHUOHMHA, YKa3aTh UX MOJI0KEHUE B KJIaCCU(PUKALIUAX.

Tumbl cBsi3eil MeXIy aMHHOKHCIOTaMH B MoJiekyne Oenka. Ilpoucxoxnenue u QyHKIUU
NenTua0B B opranusme. Hamucatrs popmyny terpanentugaa: ®EH-TTPO-JIN3-TUP.
ITpocTpaHcTBEHHas opraHu3aus OEIKOBBIX MOJIEKYIl. benkH cTpecca.

Kondopmanus GenkoBoil Mosiekynbl. OyHKIMOHANbHASA POJb KOHGOPMALIMOHHBIX MEPEXO/0B.
ITongarue o foMeHAaX.

Ou3NKO-XUMHUYECKas XapaKTepUCTHKAa BOJHBIX PAcTBOPOB IJ0OYIsApHBIX OenkoB. Hammcath
dopMyIty TeTpanenTuia, U303 JIeKTpUYecKast TOUKa, KOTOPOTO JISKHUT B CITa0OKHCIION Cpee.
HatuBHocTh 6enkoBoii Mosekysbl. CriocoOb! IMIIeHNs O€IKa ero HaTUBHBIX CBOWCTB.
Monudukarmy O0OKOBBIX IeTel OSIKOBON MOJIEKYIbl. MeXaHU3MBbI U POJIb.

CoBpeMeHHbIE METO/Ibl PA3/IeIEHUs U OUUCTKHU OeJIKOB. VX mpakTHuecKoe 3HaYCHHE.

MeTto1bl onipeienieHrs IEPBUYHOM U BBICIIUX CTPYKTYpP O€IKOBOM MOJIEKYJIBL.

OHepreTvka (EpMEHTATUBHOIO KaTaju3a.. OHEPrus aKTUBALMM M HHEPreTUYECKUH HUTOr
peakmun. O0mre cBoiicTBa EPMEHTOB M HEOMOIIOTUIECKUX KaTaIH3aTOPOB.

. Ocobennoctu (pepMeHTOB Kak OMokaTanu3aTopoB. Buabl cnenuduanoctr pepMeHTOB (IPUBECTH

KOHKPETHbIE IPUMEPBHI).

OcobeHHocT  cTpoeHUst (DYHKIMOHAIBHBIX LEHTpoB (epmenta. Hammcats Qopmyisl
AMHHOKHCIIOT, KOTOPBIE Yale BCero (OPMHUPYIOT KaTATUTUIESCKUN IIEHTP hepMeHTa.
XapakTepuCcTUKa OCHOBHBIX 3TaNoB (hepMEHTATUBHOIO KaTaiu3a.

3aBHCUMOCTh CKOPOCTH pEaKIUH OT KOHIEeHTpauuu (epmeHTa. ENWHUIBI aKTUBHOCTH U
eIMHUIIBI KonmuecTBa pepmenTa. Hanmucare peakiuio oKHCIeHUs TII0K030-6-(ocdara.
Knaccudukanus u uHnexcanust ¢pepmeHToB. lIpuBecTn mpuMepsl peaknui, KaTalu3HpyeMbIX
(dbepMeHTaMu KaXJI0ro U3 KJIaccoB (pepMEHTOB.

W3odepmentsl: ompeneneHue, OHOJIOrMYEecKoe 3HadeHHe. JluarHoctuyeckass I1IEHHOCThb
UACHTUPHUKAIMY U30(EPMEHTOB OMOTOTHUECKUX KHUJIKOCTSX.

VYpasHenne Muxasnuca-MeHTeH U ero rpaduyeckoe BelpakeHue. [1aBHelIIne KUHETUYECKUE
KOHCTaHTHI pepMeHTa. VX pu3ndeckuil CMbICH, IPAKTUUECKOE 3HAYEHUE UX OIPEeNICHHS.
YpoBHU perynsiuu (pepMEeHTaTUBHBIX MPOLECCOB. ABTOHOMHAs CaMOPEryJsius (pepMEeHTOB:
OIpEEIICHUE; IPUHLIUITNAIBHBIE OCHOBBI; KOHKPETHBIE IIPOSIBICHMS B IPOCTENIIEN CUCTEME.
Oco0eHHOCTH aBTOHOMHOM CaMOpPEryisiiuu MyJbTU(EpMEHTHbIX cucTteM.  [loHsTHE O
KII04eBbIX (QepmeHTax. I[lpuBecTn mnpumep Takoro ¢epMeHTa M HamucaTth YypaBHEHHE
KaTAJIN3UPYEMOM UM PEaAKIUU.

AxTuBaius QepMeHTOB. B3ammornpeBpallleHUs] akTHUBHBIX W HEaKTHBHBIX (hopM (epMEeHTOB.
Hamnucatps ¢popMyny HIUKINYECKOTO MOHOHYKJIEOTHIA.

Wuruburopsl ¢GepMeHTOB: ompeneneHue U kiaccudukamus. CrnocoObl ompeneneHus Tuma
MHTHOMPOBaHUS.

MutoxoHapHuaabHOe okucienue. O0mas xapakTepucTHKa Ipoliecca, OM0IOrnYecKoe 3HaUCHHE.
CtpoeHre M MeXaHU3M JIEWCTBUS HHUKOTHHAMUIHBIX JAerujporeHas. llpuBecTtu mnpuMepsl
cyocTpatoB 3TuX (pepMeHTOB ((HOpMYJIbI).

Kommiekc 1 mutoxoHapuanbHOro oxucieHus. CrtpoeHne u MexaHusMm ydactua OMH B
TPAHCIIOPTE NIEKTPOHOB U IPOTOHOB IO JbIXATEIBLHOM LIEIH.

Kodepment Q. CTpoeHne nu MexaHU3M JICUCTBHS.

MutoxpoMmbl. CTpoeHHE U MEXAHU3M JAEHCTBUS.

OO61mas cxeMa MOJHOU IIeNMH MUTOXOHIpHAIbHOTO oKuciaeHus. Hammcars ¢hopmyiibl cybcTpaToB
9TOU LENH.

YkopoueHHasi 1Liellb MUTOXOHJpHAILHOTO OKucieHust (oOumas cxema). Hammcars peaxium
OKHCIIEHHsI CyOCTpaTOB.
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S57.

OxucnurensHoe U cyoctpatHoe ¢ochopunuposanue. Koapoummuent P/O. Ilpusectu npumep
cybctpatHoro dochoprmmpoBanus (ypaBHEHHE).

CoBpeMeHHBIE TPEACTABICHUS O CONPSDKEHUH OKUCIEHUS U dochopunrpoBanus. MexaHU3MbI
pa3001IeHNs TUX MPOLIECCOB.

OKcuma3HbIi M OKCHUTCHA3HbIM THUIBI OuoJjormueckoro okucieHus. OcobeHHOCTH U
OHoJoruuecKoe 3Ha4eHne Kaxaoro tumna. [IpuBectu nmpumMepsl peakiuii.

AxTuBHBIE (OPMBI KHCIIOpOJA, MYyTH HX OOpazoBaHusA. Poib akTUBHBIX (opM Kuciopona B
HOpPME U MPHU MaTOJOTHH.

AHTHOKCHIAHTHAsI CUCTEMA OpraHu3Ma.

XpoMONpOTEHHBI, HX CTpoeHHe u Ouonornueckue ¢Qynkuuu. ['emormoOuH u 1pyrue
remonporenHsl. CTtpoeHune wu Ouosorndyeckue (QyHKOuUM remoriaodouHa. IlpousBogHbIE
reMorJIooHnHa.

OcHOBHBIEC 3Tamnbl CHHTE3a reMoriodouHa. Momekynsipabie ¢opmbl remorinoduna. [lonsrue o
reMOTJIOOMHOIIATHUSIX U TTOPPUPHSIX.

Pacnan remorno6una (cxema). OCHOBHBIC MPOAYKTHI pacraja, MeCTO UX 0Opa30BaHUS U MyTH
BbIBeieHU. [loHsTHE 0 J)KenTyXax.

Hykneonporennsl. Ctpoenne, kiaccuukanuss W OHOJOrMYECKHE (YHKIMU HYKJIECHHOBBIX
kucnotT. Hanmcarsb, hopMyIibl TUPUMUIMHOBBIX OCHOBAHUU.

CrpoeHue, HOMEHKIIaTypa U Ouosorndeckue QyHKUUM MOHOHYKIEOTHAO0B. AT®: crpoeHue u
Ouosoruveckas poib,

brocuHTe3 MypMHOBBIX MOHOHYKJIEOTHIOB. Hamumcatb ¢opmynbl cyOCTpaToB IUisi CHHTE3A.
buocunTes JIHK.

Pacniag HykeMHOBBIX KUCIIOT B TKaHsIX. KoHeuHble poIyKThI pacnaja.

buocuHTe3 NTUpUMUAMHOBBIX MOHOHYKII€OTHAO0B. brnocunrez PHK.

Oranbl Katabonu3ma OenkoB. [Iporeonns. depMeHTH MPOTEOIN3a, UX CTPOEHUE, CyOCTpaTHAs
cnenuduyHocTs. Hamucats dopmyny terpanentuaa: nei-heH-iu3-Tpu.

CriocoObl 3ammThl OETKOB OT JEHCTBUS MpoTenHa3. Hamucate Gopmyny Terpamentuja: Tiry-
pO-TUC-apT.

[lepeBapuBaHue O€IKOB B JKEIYJOYHO-KUIIEYHOM TpakTe. DEepMEeHThl, KaTalU3UpPYIOIINe
IpoIiecchl epeBapruBaHus OEJIKOB.

['HMeHne nTpoAyKTOB pacnajia OeIKOB B KMIIEYHUKE. MeXaHn3Mbl 00€3BpeXUBaHUS B OpraHU3ME
MPOJYKTOB THUEHHUS, a TAKXKE IPYTUX TOKCHUHBIX BEIIECTB.

benkn kak He3aMEHUMBIH KOMIIOHeHT 1. llonsitme 00 asorucroMm  OanaHce,
¢u3nonoruueckoM MUHMMyMe Oenka, kod¢pduuuente u3HamuBaHui. He3ameHuMmble
aMUHOKHCIIOTHI (Hanucatb GopMyIibl).

[TonsaTue 06 orpaHUYEHHOM MPOTEOIN3E. XapaKTEPUCTHKA U POJIb IIpoIiecca.

MexaHu3m 1 OMOJIOTHYECKOE 3HaYCHUE TPAaHCAMUHUPOBaHUs. BakHel e TpacaMuHashbl.

[Tytu oOpa3zoBaHus M 00€3BpeXMBAaHUS aMMHaka. MeXaHU3M BPEMEHHOIo 00e3BpEKHMBaHUS
aMMHuakxa.

buocunTe3 MoueBuHBI. Pereneparus acnaparnHoBoi KUCIOTHL. bruosornueckoe 3HaueHUE 3TOTO
nporecca.

MexaHu3M J1eKapOOKCHIMPOBaHHUS aMHUHOKUCIOT. bruonornueckoe 3HaYeHHE 3TOTO IpoLecca.
Hamnucatp peakmnum oOpa3oBaHus U 00€3BpEKUBAHNS BAKHEHIIINX OMOTEHHBIX aMHHOB.
CriocoObl 1e3aMUHUPOBAHUS aMUHOKHCIIOT. Bronornyeckoe 3HaueHue 3Toro mpoiecca.

CuHre3 u 6uonoruyeckas pojb KpeaTuHa.

CuHTe3 3aMEHUMBIX AMUHOKHCIIOT M3 YUCIIA OTPULIATEIBHO 3apsHKEHHBIX U THAPO(OOHBIX.
OcobenHocT 0OMEHa CepocoIepKaIINX aMUHOKHCIIOT.

CuHTe3 3aMEHHMMBIX aMUHOKHCIOT W3 4YHcia TUAPOPUIBHBIX He3apshkeHHbIX. [loHsTHE 00
aktuBHOM C).

OcobenHocTy MeTabonu3Ma (hpeHunasaHuHa U THpOo3uHa. BpoxkieHHbIe HapyIIeHus: 1X oOMeHa
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25.
26.

27.

28.
29.

30.
31.

32.

33.

Huxn TpukapOOHOBBIX KHUCIOT. [lociemoBaTenpbHOCTh peakuuii A0 CTaauu oOpa3oBaHUsS a-
KETOITYyTapoBOM KUCIOThI. ABTOHOMHas camoperyssinus LITK.
buonoruueckoe 3naueHue HUKIa TPUKapOOHOBBIX KucioT. [TlocnenoBarenbHOCTh peakiiuii mocie
00pa30BaHUs a-KETOTIIYTapOBOU KHCIOTHI.

CrtpoeHue U MeTaboIu3M TIIMKOTeHA.

[lepeBapuBaHne M BcacblBaHME YIJIEBOJIOB. Hamumcarh peakuuu, NPOTEKAIOIIUE B XOJE
MPUCTEHOYHOTO epeBapUBaHUs YIIIEBOIOB.

ABTOHOMHAsI U TOPMOHAJIbHAS PErYIALUN METa00IN3Ma TTTUKOTeHA.

AdpobHBI MyTh pacnaga yrieBojoB. OOIas XxapakTepuCTHKa W OHMOJIOrMYecKOoe 3HaueHUE.
Hanmcars ypaBHEeHUS IEPBBIX TPEX PEAKLUI 3TOTO Mpoliecca.

Pacman yrneBomoB ot (ppykrozo-1,6-6ucdocdara no nmupoBHHOrpamHON KuciIoThl. Hammcats
YpaBHEHHSI PEAKIIMI 3TOTO MPOLECCa B a3pOOHBIX YCIOBHSIX.

MexaHHu3M OKHCIUTENBHOTO 1eKapOOKCHIMPOBAHUS a-KETOKHUCIIOT.

YenHOYHBIE MEXaHU3MbI TPAHCMEMOPAHHOTO MIEPEHOCA BEIIECTB.

['mukonu3, TIUKOTreHoNn3 U cnupToBoe Opoxkenue. OOmiast xapaktepuctuka. buonoruueckoe
3HaYeHne. Hamucarp peakuuu riauKOIUTHIECKOH OKCHAOPEIYKIINH.

OOpamienne rnukoiu3a. HamucaTe ypaBHEHHS HEOOpAaTUMBIX peaklUid 3TOro Mpoliiecca.
[TonsiTHE O INIMKOHEOTeHEe3e. ABTOHOMHAS CAMOPETYJISIIHSL.

[TenTo3odocdarupiii myTe pacmaga yriaeBogoB. XHUMH3M peakiuil 1o pubo30-5-¢ocdara.
ABTOHOMHAS CAaMOPETYJISIIHS TEHTO30(OCHATHOTO MYTH.

OO6mee moHsATHEe O neHTo30(ochaTHOM MyTH pacmaga yriaeBojoB. buosjorumdeckas poib
nerrozodocparnoTro mytu. (CxemMa HEOKHCIUTEIBHOrO OJTama. MroroBoe ypaBHEHHE
neHT030(ochaTHOrO MyTH.

HcTounuku, buonoruueckas poib U iyt ucnonb3oBanus HAJIOH?2 B knetke.

Jlununel - ompenenenue, kiaccuuramus. TpUALUITIUIEPUHBL. Crtpoenue, Qu3uko-
XUMHYECKHE CBOMCTBa M OMOJOTHYEcKas posib. Beicmine >kupHble KUCIOTHL. HezameHMMbIe
JKUPHBIE KUCIIOTHI.

[lepeBapuBaHue 1 BcachIBaHUE TPHALMITIIALIEPUIIOB
MoOunu3arus xupa U3 JKUPOBBIX JIeno. Perymsius sToro nporecca.
b-okucIeHnE JKUPHBIX KUCIOT (HaYMHAsl C MX aKTHBAIIHH ).
buocuHTe3 )KUPHBIX KUCIOT.

OcHoBHble yTH 00pa3oBaHMs U yTuiau3auuu anetuin-KoA (cxema).

[Tyt 06pazoBaHus U YTUIM3AINH KETOHOBBIX Tel

Cunres u pacnan rmiepodochoNUIII0B.

BosmoxHbIe myTu MeTaboin3Ma rniepruHa B TKaHIX (cxema).

@ochomunuael - kiaaccudukanus, CBOWCTBa, Ouonoruueckas poab. Hammcates oOume
dbopmynsl runepoochonUnuI0B U CYUHTOMHETHHOB.

['mukomumnuIIe! - cTpoeHune U Onosorrnyueckas pois. Hamucars o0miyro GpopMyIry MIHKOIHAITHAOB.

Crepounsl - oOmas xapakTepuctuka, kiaccuduxamusa. [lyrm wmerabonmusma u  poiib
XOJIeCTEpHHA.

Crtpoenue Ouonormueckux membpan. Hamumcate oOmme (GoOpMynbl JIUMUTHBIX KOMIIOHEHTOB
MeMOpaH.

Kackan apaxuoHOBOM KHCIOTHL. MexaHU3M U poJib Ipoliecca.

Hapymenust Mmetabonm3Ma yriieBOJIOB MPH caxapHOM auadere. buoxmmudeckne MpoOsiBICHHUS.
MexaHu3M | MOCIEICTBUS MpoIecca MNIMKUPOBAHUS MAaKPOMOJICKYI.

Hapymennst MeTabomu3Ma JIMTUIOB TPH caxapHOM auadere. bnoxuMudeckne nposiBIeHusI.
ABTOHOMHAsT peryisnus Merabonu3Ma yrieBofoB. KitoueBbie (hepMEHTHI a’pOOHOTO MYTH
pacmaja, ypaBHEHHS KaTAIM3UPYEMbIX HMH PEAKITUil K MEXaHU3M UX CaMOPETYIISIIHH.
ABTOHOMHAsI CaMOPETYISALUS YTJIEBOJAHOTO OOMEHa B YCIOBHSIX HMHTEHCHUBHOW MBIIICYHON
paboTHI.

ABTOHOMHAasI CAMOPETYJISIHS YITIEBOJAHOTO OOMEHA B YCIOBHSIX MTOKOSI.
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34.

35.

ABTOHOMHAsE CaMOpPETYJISLUS HHEPreTHUECKOro MeTabosiu3Ma B YCIOBHSX H30BITOYHOTO
INUTAHUS U MaJIONIOJIBUKHOTO 00pa3a >KHU3HU.
[Tonsarue o mapamerabonu3me. OCHOBHBIE TUITBI TAPAMETA0OTHMUECKUX PEAKIIUH.

3 yacrtb

1.

2.

ok~

o~

10.
11.
12.
13.
14.
15.
16.
17.
18.

19.
20.

['opmonbl - o6mas xapaktepuctuka. CTpoeHue, KiaccUPHUKAIUS, MEXaHU3Mbl JCHCTBUS.
AJleHUJIATIIMKIIa3a U KaTATU3UpyeMasi €10 peaKkius.

['opmonsl runoranamyca u runodusa. MIx cTpoeHre 1 MEXaHU3Mbl ACHCTBHUS.

['opMOHBI IIUTOBUAHOM Kene3bl. bHOCHMHTE3 TUpPOKCHHA. DBHOXMMHYECKHE MEXaHU3MBbI
MpOsIBIICHUS TUniepTupeosa. [ unoyHKuus mUTOBUIHON Kene3bl.

["OpMOHBI MapaAIUTOBUAHBIX JKEJE3, UX PErYISITOPHBIC (YHKITUH.

['opMOHBI  TOMKETYNOUYHOM  Kenme3bl. MONeKyJIsapHble MEXaHW3Mbl UX JCHUCTBUA U
OMOXHMMHUYECKHUE MOCTEACTBUS.

I'opMOHBI MO3roBOro ciOs HAAINOYEYHUKOB. BHMOCHHTE3 M MOJEKYISpPHBIE MEXAHM3MBI HX
JICUCTBUA.

['opMOHBI KOpBI HAATOYEYHUKOB. MOJIEKYISIpHbIE MEXAHU3MBI I€HCTBHUS.

[TomoBeie TopMOHBL. CXOACTBA U pa3Inuusi B CTPyKType. bruonorndeckue 3hexTs.

Buramunsl - ompenenenue, kinaccudukanus, oOnoxumudeckue ¢GyHkiuu (mpumepsl). ['umo- u
TUTIEPBUTAMUHO3bI, UX IPUUUHBI.

Buramun A. CrpoeHue, MNUIIEBbIE HCTOYHHUKH, CYTOYHAas MOTpPeOHOCTh. buoxumuueckue
¢dbynakuuu. [IposiBIeHUs HEOCTATOYHOCTH.

Buramun [[. Ctpoenue, nuiieBble HICTOYHHUKH, POJIb B META0OJIM3Me, CYyTOYHAsi TOTPEOHOCTD.
AxTuBHBIC ()OPMBI BUTaMUHA [, TpU3HAKY THIIOBUTAMUHO3A.

Buramun K. buoxumuyeckue QyHKIMH U TIPOSBICHUE €T0 HEJOCTATOYHOCTH.

Buramun E. buoxumunueckue pynkuuu. [IposiBieHre HeJ0cTaTOUHOCTH.

Buramun Bl Crpoenue, nuiieBbie HCTOUHUKU, POJb B MeTaboiau3Me. CyToyHas mOTpeOHOCTD,
MPOSIBIICHUE HEJOCTATOYHOCTH.

Buramun B2. Ctpoenue, nuiieBble HICTOYHUKH, poiib B MeTabonu3me. CyTouHas MOTPEOHOCTD,
MIPOSIBIICHUE HEJIOCTATOYHOCTH.

Buramun PP. Ctpoenue, nuiieBble HCTOYHUKH, POJIb B MeTabonu3me. CyTouHas OTPeOHOCTD,
MIPOSIBIICHUE HEJOCTATOYHOCTH.

Buramun B6. Crpoenue, mnuIeBble HCTOYHHKH, poJib B Merabonusme. [IpuunHb
HEJI0OCTAaTOYHOCTH.

Buramun H. Pons B MeTabonusme, cyTouHasi HOTPEOHOCTD, MPOSIBICHNE HEAOCTATOYHOCTH.
Butamun B3. Posb B MeTabonu3me, cyTouHasi TOTPeOHOCTH, MPOSBIICHUE HEJJOCTATOYHOCTH.
Buramun B12 u ¢domueBas xucnora. Ctpoenue (omucarenbHo). IlumieBbie MCTOYHHKH,
CyTOYHas MOTPEOHOCTb.

buoxummnueckue (bYHKI_II/II/I HpOHBJ’ICHI/IH HEOAOCTATOYHOCTH.

21.

22.
23.

24,
25.
26.
27.
28.

29.

Butamun C. CrpoeHue, THINEBbIE WMCTOYHUKH, POJIb B META0OIU3ME, TMPOSIBICHUE
HE/I0CTaTOYHOCTH.

benku na3mel KpoBH, ocoO0eHHOCTH cTpoeHUs. CriocoObl pazfieneHns OeKoB MIa3Mbl KPOBH.
['uno- runep- u aucnporenHeMuu. Vx BeisBieHue. benaku octpoil ¢as3el, UX TUarHoCTUYECKOE
3HaYCHUE.

AnbpOyMUH TJIa3MBI KPOBH - CTpOEHHE, OMOJIOTHYecKre (PYHKIUH.

OCHOBHBIE TPYIIBI TTIO0YIMHOB TIa3MbI KpoBH. MX Ononorndeckne GyHKINH.

TpancnoptHbie (GOPMBI JTUIHIOB IUIA3MbI KPOBHU. JIMIOMPOTEMHOBBIA CHEKTP IMJIa3Mbl KPOBH B
HOpME U TIPH TTaTOJIOTHH.

®epmenThI 1a3Mbl KpoBU. [IpodepmenTsl. [lepeunciuts GpepMeHTHI, onpeeneHne KOTOPhIX B
TUTa3Me KPOBH HMMEET TMarHOCTUYECKOE 3HAUCHHE.

HebenkoBble KOMMOHEHTH! IUIa3Mbl KpoBU. (OCTaTOYHBIM a30T KPOBH - COJAEp)KaHHE 3TOTO
TIOHATHS, TUATHOCTHYECKOE 3HAYCHHUE.

MuHepasibHble BelIecTBAa IUIa3Mbl KpoBU. MX Ouonormueckne (yHKIMM U OCOOEHHOCTH
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30.
31.
32.

33.
34.
35.
36.
37.
38.
39.
40.
41.
42,

43.
44,

pacmpeeneHuss MeX 1y I1a3Moi 1 POPMEHHBIMU DJIEMEHTaMH.

Oco0EHHOCTH XUMHUYECKOT0 COCTaBa U MeTadOoIM3Ma JIEHKOIIUTOB

Buoxumus tpomboImTAa.

buonornueckne ¢yHkiuu kpoBu. Ee Qu3MKo-XMMHUYECKHE CBOMCTBA. XHWMHUUYECKHH COCTaB
J1a3Mbl KPOBH.

HpixatenbHas (QyHKUMS KpoBU. MOJEKyaspHbIE MEXaHM3Mbl [EpPeHOca KHCIopoaa U

YTJIEKUCIIOTHL.
['maBHeiime  MPOTCONUTHYECKHE  CHUCTEMBI  KpoBH.  OOmme  3aKOHOMEPHOCTH  HX
(YHKIMOHUPOBAHUS.

Cucrema cBepThIBaHHUS KpOBH. MexaHU3Mbl €€ (DYHKUMOHUpPOBaHUS. 3HAYEHUE MPHUHIIMUIA
KAaCKaIHOCTH.

Cucrema ¢pubpuHonmsa. Mexanusmsl ee (pyHKIIMOHUPOBAHUS, 3HAUCHHUE.

AHTUKOAryJIsSIHTBI, CTPOCHHUE U MEXAHU3M JEHCTBUSL.

[IporeonuTuueckas cucTemMa peryislud COCyAHCTOro ToHyca. OOpa3oBaHHE Ba30aKTUBHBIX
DeIITUAOB.

OO0mass xapakTepUCTUKa Yy4acTUs KPOBHU B PEAKIHUSIX HMMyHUTeTa. MMMYHOTJIOOYIMHBI -
CTpOeHHE, OMoJorndecKas poJib.

CucreMa KOMILIEMEHTA U €€ POJIb B MMMYHOJIOTHYECKHUX ITPOLIeccax.

Oynakuuu novyek. OcodbeHHocTr ux Metadbonusma. ['opmoHaibHas perysinus MoueoOpa3oBaHuUsl.
OU3NKO-XUMUYECKUE CBOMCTBA U XUMUYECKUH COCTAaB HOPMAIbHON MOYH.

ITaTonornyeckrue KOMIOHESHTHI MOYH.

VYrneBoiHble KOMIIOHEHTHI COCIUHUTENLHOM TKAaHU - CTpOeHue, poib. Hammcats ¢opmymsl
MOHOMEPOB

THATypOHOBOM KUCJIOTHI U XOHAPOUTHH-6-Ccynbdara.

45.
46.
471.

48.
49,
50.
51.

52.

benku coemMHUTENHHON TKaHU - CTPOCHHE, OMOJIOTHYECKAs POITb.

XUMHUYECKUH COCTaB U 0COOCHHOCTH MeTab0I1M3Ma HEPBHOM TKaHHU.

XUMHUYECKUN COCTaB U OCOOCHHOCTH METabOIM3Ma MBIIIEYHOM TKaHU. BMOXHMMMS MBIIIEYHOTO
COKpAIEHUSI.

OcobeHHOCTH CTPOCHUS M META00IM3Ma KOCTHOM TKaHHU.

OOMeH BOJIBI U €T0 peryJsiusl.

®opMBI CYIIECTBOBAHUS U POJIb MUHEPAIbHBIX BEIIECTB B oOpraHu3Mme. Perymsuus obOmeHa
HaTpHs U Kajusl.

Ponws kanbiusi u Heopranumyeckoro ¢ocdara B opraHusMe ueioBeka. Perymsmus docdopHo-
KaJbI[MEBOTO OOMEHA.

Ponb 1 0OMeH xene3a B opraHu3Me 4eoBeKa.
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CEBEPO-KABKA3CKAS I'OCYJJAPCTBEHHAS AKAJEMMUSA
202_-202 y4eOHBIN TON
Kadenpa buonorus
DK3aMeHanoHHbIA Omter Ne 1

1o aucuuiuimHe buoxumus
AJISl CTY/IeHTOB cnenuajbHocTH 31.05.01 JleueGHoe nemno

1. TlpoctpancTBeHHast opraHu3anus OEIKOBBIX MoOJeKyl. benku crpecca.

2. CrpoeHue U MeTabOIM3M IIIMKOTEHA.

3. Buramun C. CrpocHme, NHIIEBBIE HCTOYHUKH, POJIb B METa0OIM3ME, IPOSIBICHHE

HEOOCTAaTOYHOCTH.

4. Ckonbko AT® obpaszyercss mpu MOJHOM OKHCIEHUU 5 MoJiel mupyBaTa B MPUCYTCTBUU

poTteHoHa u 2,4- muauTpodeHona?
J1n1s1 BBITIOJIHEHUS PAaCUCTOB:
1. ITpuBenute cxemy okucienus nupysara 1o CO2 u H20.

2. yKa)KI/ITe, KaK HM3MCHHUTCA BHCpFeTI/I‘IGCKI/Iﬁ BBIXOJ IIpU OKHCIICHHU IHUPYBATA B IMPUCYTCTBUU

poteHoHa u 2,4- nuHUTpodeHoIIa (TIOTHOe Pa300IIeHHE).

3aB. Kadenpoii AiiGazoBa @.Y.
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Bormpocs! 1 yeTHOTO omnpoca
0 JUCUUILUINHE bnoxnmus

1. 1. Kogupyemble aMHUHOKHUCIOTBHI: CTpOEHHE, CBOWCTBa, Kiaccupukauuu. Hamucats dopmyibl

2.

w

©ooNo

11

12.

13.
14.

15.

16.

17.

18.

19.

20.

21.

22.
23.

24,
25.
26.
27.
28.

29.

[ICTENHA U METHUOHMHA, YKa3aTh UX MOJI0KEHUE B KJIaCCU(PUKALIUSAX.

Tunsl cBA3eil MeXIy aMUHOKUCIOTaMH B Moiiekyne Oenka. [IpoucxokaeHue U (QyHKIMH
nenTuaoB B opranusme. Hanmcars ¢popmyny terpanentuaa: ®EH-ITPO-JIN3-TUP.
[IpocTpancTBeHHas opraHu3aius OeIKOBBIX MOJIeKyIl. benkH cTpecca.

Kondopmanus 6enkoBoil Mojekynbl. OyHKIMOHAIbHAS POJb KOH(POPMAIMOHHBIX MEPEXO0/I0B.
IMousaTue o noMeHax.

OU3NKO-XUMUYECKasi XapaKTEepPUCTHKA BOJHBIX PACTBOPOB TJIOOYIApHBIX OenkoB. Hamucatb
dbopMyiy TeTpanentuaa, U303J1eKTpUIecKasi TOUKa, KOTOPOro JEKUT B CIIa0OKHUCIION cpese.
HatuBHocTh GenkoBoii MoJieKyibl. CrIocoOb! TUIIeHHsI O€TKa €r0 HATUBHBIX CBOMCTB.
Moaudukamnuu O0KOBBIX IEeTei 0eTKOBOK MOJICKYJIbl. MeXaHU3MBbI K POJIb.

CoBpeMeHHBIE METO/IbI Pa3/ICICHUS M OUUCTKU OenkoB. MX mpakTuieckoe 3HaYCHHE.

MeTo/p1 onpesiesieHus: IEPBUYHON U BBICIIUX CTPYKTYP OEIKOBOW MOJICKYIIBI.

OHepreTuka (QEpPMEHTATUBHOTO KaTaju3a.. DHEPrusi aKTUBAIMM M DHEPreTHYECKUH HUTOT
peakiuu. OO1IMe cBONCTBA (EPMEHTOB M HEOMOJIOTUYECKUX KAaTalu3aTOPOB.

. Ocobennoctu (pepMeHTOB Kak Omokaranu3aropoB. Buasl cnennduanoctn GpepmMeHTOB (IPUBECTH

KOHKPETHBIE IIPUMEPHI).

OcobenHoctn  cTpoeHUs: (YHKIHMOHAIBHBIX LEHTpoB (epmenta. Hammcats  Qopmyisr
AMHHOKUCIIOT, KOTOPbIE Yalle Bcero (OpMUPYIOT KaTaATUTUYECKUH LEHTP (epMeHTa.
XapakTepuCcTHUKa OCHOBHBIX 3TAaNoB (DepMEHTATHBHOTO KaTaim3a.

3aBUCUMOCTh CKOPOCTH pEaKIMM OT KOHLEeHTpauuu ¢(epmeHTa. EIUHUIBI aKTUBHOCTH U
eMHMIIBI KondecTBa (pepmeHTa. HamucaTh peakinio OKUCICHHS TITFOK030-6-docdara.
Knaccudukanus u unnexcanus ¢pepmeHToB. IlpuBecTy nmpumepsl peakiuid, KaTalu3upyeMbIX
(depMeHTaMu KaXXJI0T0 U3 KIACCOB ()EPMEHTOB.

W3odepMmenTtsl: ompexaeneHue, Ouoioruyeckoe 3HaueHue. JluarHoctuyeckas ILIEHHOCThb
uAeHTU(PUKAIMY U30(DepMEHTOB OMOOTUYECKUX KHUAKOCTSX.

VYpaBHenue Muxasnuca-MeHTeH U ero rpaguueckoe BblpakeHue. | aBHeHIINe KMHETHYeCKue
KOHCTaHTHI pepMeHTa. VX hU3ndecknii CMBICI, MPAKTHYECKOE 3HAYCHUE UX OMPEIeIICHHS.
VYpoBHU perynsiuun (GpepMEeHTATHUBHBIX MPOLECCOB. ABTOHOMHAs CaMOperyisuus (pepMeHTOB:
oTpeieNieHne; MPUHIUITHAIEHBIE OCHOBBI; KOHKPETHBIE MTPOSIBICHUS B TIPOCTEHINEH cucTeme.
OCOoOEHHOCTH aBTOHOMHOHM caMOperymsuuu MyiabTH(QepMeHTHBIX cucteM.  [lonsTHe o
KITIOYeBbIX (QepmeHTax. [lpuBectn mnpumep Takoro ¢epMeHTa W HamucaTh ypaBHEHHE
KaTaJIn3UPyeMON UM PEAKIIHH.

AxtuBanus ¢pepMeHTOB. B3aumonpeBpalleHUs] aKTUBHBIX M HEAKTUBHBIX (OpM (HEPMEHTOB.
Hanucath GpopMyily HIUKINYECKOTO MOHOHYKJICOTHA.

Wuruburopsl ¢epmeHToB: ompeneneHue M kiaaccudukanus. CrnocoObl omnpeaeneHus Tuna
UHTUOMPOBAHUS.

MuroxoHapuanbHOe okucaeHue. O01as xapakTepucTHUKa rporecca, OMoJIornyecKoe 3HaueHue.
CrpoeHre M MeXaHHU3M JEHCTBHS HUKOTMHAMUAHBIX JeruaporeHas. I[IpuBectu mpumMepbl
cyOcTpatoB 3TUX (hepMeHTOB (POpMYIIbI).

Kommnieke 1 muroxoHapuanbHoro okuciaenus. CtpoeHue u MexaHusMm ydactus OMH B
TPAHCIIOPTE IEKTPOHOB U IPOTOHOB MO JIBIXaTEJILHOM LIETIH.

Kodepment Q. CtpoeHue n MeXaHU3M JCHCTBHUS.

[uroxpomel. CTpOEHHE N MEXAHU3M JIEHCTBHS.

OO0mrast cxema IMOJIHOM IIe MUTOXOHpUAIbHOTO okuciaeHus. Hamucars ¢opmynbl cyOcTpaToB
DTOH IIETIH.

YkopoueHHass IeNb MHUTOXOHAPHAIBHOIO OKUCIeHus (obOmast cxema). Hamwmcath peakuun
OKHUCIIEHUS CyOCTpaTOB.

OxucnurensHoe U cyoctpatHoe ¢ochopunuposanue. Korpouuuent P/O. Ilpusectu npumep

55



30.

31.

32.

33.

cyoctparHoro ocdopunupoBanus (ypaBHEHHE).

CoBpeMeHHbIE TPEACTABICHUS O CONPSKEHUM OKUCIIEHUS U dochopunrpoBaHus. MexaHU3Mbl
pa3001IeHNs 3TUX MTPOLIECCOB.

Oxcupa3Hbli M OKCHUI€Ha3HbIM Tunbl Ouosjoruyeckoro okucieHus. OcobeHHocTH U
OMOJ0rn4ecKoe 3HaYeHHE KaKaoro tuna. [IpuBectu npumMepsl peakiuii.

AKTuBHBIE (OpPMBI KUCIIOpOJA, IIyTH MX 0OpazoBaHMs. Poib akTHBHBIX (OpPM KHCIOpOAa B
HOpME U IIpU NaTOJOTHH.

AHTHOKCUAHTHAsI CUCTEMa OpraHU3Ma.

2 4acThb

1.

2.

w

o

o

10.

11.

12.

13.

14.
15.

16.
17.
18.
19.
20.
21.
22.
23.
24,

25.
26.

27.

28.

Hukn tpukapOoHOBBIX KuCIOT. [locnemoBarenbHOCTh peakuuil 10 craguu oOpa3oBaHUS a-
KETOITYTapoBOM KUCIOThI. ABTOHOMHas camoperyssinust LITK.
buonoruueckoe 3HaueHue UKIIA TPUKApPOOHOBBIX KUCIOT. [locnenoBarenbHOCTh peakiuii mocie
00pa30BaHUs a-KETOTJIYTapOBOU KHCIOTHI.

CrtpoeHue U MeTaboIu3M TIIMKOTeHA.

[lepeBapuBanne M BcachblBaHWE YIJIEBOJAOB. Hamucarh peakiuy, HPOTEKAIONIHME B XOJe
MPUCTEHOYHOTO MepeBapUBaHUs YIIIEBOIOB.

ABTOHOMHAsI U TOPMOHAJIbHAS PETYIALNN METa00IM3Ma TIIUKOTEHA.

AdpoOHBI MyTh pacmaaa yrieBojoB. OOIas XapakTepUCTHKa W OHMOJOTMYEcKOe 3HAaueHUE.
Hanmcars ypaBHEHUS IEPBBIX TPEX PEaKLUil 3TOTO ImpoIiecca.

Pacnag yrieBogoB oT ¢pykTo30-1,6-Oucthocdara no nupoBuHOrpanHoil kucinotel. HamucaTh
YpaBHEHHSI PEAKIMK ATOTO MPOIEcca B a3POOHBIX YCIOBHSX.

MexaHu3M OKHCIUTENBHOTO 1eKapOOKCUINPOBAHUS a-KETOKHUCIIOT.

YenHOYHBIE MEXaHU3MbI TPAHCMEMOPAHHOTO MTEPEHOCA BEIIECTB.

['mukonu3, TIUKOTeHONM3 U cnupToBoe Opoxkenue. OOmias xapakTepucTuka. buomorunueckoe
3Ha4YeHne. Hamucarp peakiuuy riauKOIUTHYECKON OKCHAOPEIYKIINH.

OOpamienne rnukoiu3a. HamucaTe ypaBHEHHS HEOOpAaTUMBIX pEaKIMid HSTOro Mpolecca.
[TonsiTHE O IIIMKOHEOTeHEe3e. ABTOHOMHAS CAMOPETYJISIIHSL.

[TenTo3odocdarupiii myTe pacmaga yrieBoJoB. XHUMH3M peakuuid 10 pubdo3o-5-docdara.
ABTOHOMHAsI CaMOPETYJISIUS MEeHT030(oc(HATHOTO MyTH.

OOmee mnoHsTHE O NeHTO30(ochaTHOM IyTH pacmajza YriaeBoJoB. buomormueckas poib
nentozopocharnoro mytu. (CxemMa HEOKHCIUTETbHOTO HTama. MToroBoe ypaBHEHHE
NeHT030(oCcHaTHOTO MYTH.

HcTounuku, buonoruueckas poib U myT ucnonb3oBanust HAJIOH?2 B knetke.

Jlunmunel - ompeneneHue, Kiaccuukanus. TpHAIMITIUIEPUHBL. Crpoenue, ¢usmko-
XMMHYECKHE CBOMCTBa M OHMOJOTHYEcKas posib. Beicmine >kupHble KUCIOTHL. HesameHMMbIe
JKUPHBIE KUCIIOTHI.

[lepeBapuBaHue 1 BcachbIBaHUE TPHALMITIIALIEPUIIOB
Mobunu3anus xupa 13 )KUPOBBIX J1eno. Perymsius sToro npouecca.
b-okuceHNe JKUPHBIX KUCIOT (HAYMHAsI C UX aKTUBALIUH).
buocuHTe3 )KUPHBIX KUCIOT.

OcHoBHble yTH 00pa3oBaHMs U yTuiau3auuu anetuin-KoA (cxema).

[Tyt 0O6pa3zoBaHus M YTUIM3AINHA KETOHOBBIX TEJ

Cunres u pacman rmnepodhochONUIII0B.

BosmoxHbIe TyTH MeTabonn3Ma rniepruHa B TKaHIX (CXxema).

®ochomunuasl - kiaccuukanus, CBOWCTBA, Ouonoruueckas poib. Hammcares oOume
dbopmynel runepoochonUmUIOB U CHUHTOMHETHHOB.

['mukomumuIIB! - cTpoeHune U Onosorrnyueckas poib. Hamucars o0myro GpopMyIry TIHKOIHAITHAOB.

Crepounsl - oOmas xapaktepuctuka, kiaccudukarmusa. I[lyru wmerabonmu3sma u  poib
XOJIeCTEepHHA.

Crpoenne Ouosornueckux MemOpaH. Hammcare oOmume (GopMmynbl JUNHUIHBIX KOMIIOHEHTOB
MeMOpaH.

Kackaz apaxuoHOBOI KMCIOTEL. MeXaHHU3M U poJib Ipoliecca.
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3 4BCTH

1.

2.

ok~

o ~

10.
11.
12.
13.
14.
15.
16.
17.
18.

19.
20.

I'opmonsr - oOmasi xapakrepuctuka. CtpoeHue, KiaccupuKamms, MEXaHU3Mbl JICHCTBHUS.
AJlIeHUJIATIIMKIIa3a U KaTaIU3UpyeMasi €10 peaKkiius.

['opmonsl runoranamyca u runodusa. MIx ctpoeHne 1 MEXaHU3Mbl ACHCTBHUS.

['opMOHBI IIUTOBUAHOM Kene3bl. bHOCHMHTE3 TUpPOKCHHA. DBHOXMMHYECKHE MEXaHU3MBbI
MPOsIBIICHUS TUlepTHpeo3a. [ MnoyHKIKS IUTOBUIHON HKele3bl.

["OpMOHBI MapaIUTOBUAHBIX JKEJE3, UX PEryISITOPHbIC (YHKITUH.

['opMOHBI  TOMKETYNOUYHOM  Kenme3bl. MONeKylspHble MEXaHW3Mbl UX JCHUCTBUA U
OMOXHMMHUYECKHUE MOCTIEACTBUSI.

['opMOHBI MO3roBOro ciOs HAAINOYEYHHKOB. BHMOCHHTE3 M MOJEKYISpPHBIE MEXAHH3Mbl HX
JICUCTBUA.

I'opMOHBI KOpBI HANMIOYEYHUKOB. MOJIEKYISIpHBIE MEXAHU3MBI I€HCTBHUS.

[TomoBeie TopMOHBL. CXOACTBA U pa3uuusi B CTPyKType. bruonornueckue 3hexTsl.

Butamunsl - onpenenenue, kiaccudukainuys, onoxumudeckue GyHKnuu (mpumepsl). ['umo- u
TUTIEPBUTAMUHO3bI, UX IPUUUHBL.

Buramun A. CrpoeHue, MNUIIEBbIE HCTOYHHUKH, CYTOUHAash MOTpeOHOCTh. buoxummuueckue
¢dbyakuuu. [IposiBIeHUsT HEOCTATOYHOCTH.

Buramun [[. Ctpoenue, nuiieBble HICTOYHHUKH, POJIb B META0OJIM3Me, CyTOYHAsi TOTPEOHOCTD.
AxTuBHBIC ()OpPMBI BUTaMHUHA ], TPU3HAKYA THIIOBUTAMUHO3A.

Buramun K. buoxumuyeckue QyHKIIMH U TIPOSBICHUE €T0 HEJJOCTATOYHOCTH.

Buramun E. buoxumunueckue @pynkuuu. [IposiBneHre Heq0CTaTOUHOCTH.

Buramun Bl Crpoenue, nuiieBbie HCTOUHUKU, POJb B MeTaboiau3Me. CyToyHas mOTpeOHOCTD,
MPOSIBIICHUE HEJOCTATOYHOCTH.

Buramun B2. Ctpoenue, nuiieBble HICTOYHUKH, poiib B MeTabonu3me. CyTouHasi HOTPeOHOCTS,
MPOSIBIICHUE HEJOCTATOYHOCTH.

Buramun PP. Ctpoenue, nuiieBble HCTOUHUKH, POJIb B MeTabonu3me. CyTouHas HOTPeOHOCTD,
MPOSIBIICHUE HEJOCTATOYHOCTH.

Buramun B6. Crpoenue, mnwuieBble HCTOYHMKH, polib B Merabonmusme. [Ipuuunnsl
HEJI0OCTAaTOYHOCTH.

Buramun H. Pons B MmeTabonusme, CyTouHasi HOTPEOHOCTh, MPOSIBICHUE HEAOCTATOYHOCTH.
Butamun B3. Posib B MeTabonu3me, cyTouHasi TOTPeOHOCTh, MPOSIBIICHUE HEJJOCTATOYHOCTH.
Buramun B12 u ¢domnueBas kucnora. Ctpoenue (omucarenbHo). [lumieBbie HUCTOYHUKH,
CyTOYHas MOTPEOHOCTb.

buoxummnueckue (I)YHKI_II/II/I HpOHBJ’ICHI/IH HEOAOCTATOYHOCTH.

21.

Butamun C. CrpoeHue, THINEBbIE WMCTOYHUKH, POJIb B META0OIU3ME, IMPOSIBICHUE
HEJOCTATOYHOCTH.
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BOHpOCLI AJIA KOJUIOKBUYMOB

110 JUCHUIIIIMHE brnoxnmms

Pa3gen MeTadom3m yriieBoaoB:

1. CuHre3 u pacnaj rJIMKoreHa.

2. OKuCIUTENBHOE 1€KapOOKCHIINPOBAHUE TUPYBATA.

3 . Huka TpuKapOOHOBBIX KUCIIOT.

4 . I'M®-nyTh pacnaga yrieBoJI0B.

5. OcoGennoctu 1 stana 'b®-nyT pacnana yrieBooB.

Pazgen HykiienHOBbIE€ KHCIOTHI:

1 . Kara6onusm HK.

2 . XpoMonpoTeuHsl. ['eMornoouH.

3 . Crpoenue HK. @ynkuuu.

4 . CuHTe3 MypPUHOBBIX a30TUCTHIX OCHOBAHUH.

Pa3nes Xumus u o0men 0eikoB. @epMeHTHI:
. Ctpoenue 6enkoB. Knaccudukarusi.

. IlpocTpancTBeHHast OpraHu3anus OCIKOB.

. Cr1oco0BbI ocakaeHus OEIKOB.

. Henarypanus Oenka.

. Ctpoenue u knaccuduxaius GepMeHTOB.

. UHruburopsl pepmMeHTOB.

AN AW

Pazgea I'opmonbl. BuTamMuHBbI.

. O6H_II/IG CBOMCTBaA TOpPMOHOB. MexaHu3M AeHCTBUA TOPMOHOB Ha KJICTKY.

1
2 . MexaHu3Mm nepeiayi CUTHaJIa B KJIIETKY-MUIIIEHb.
3 . buocuHTE3 CTEPOUAHBIX TOPMOHOB.

4 . Karabonu3m ropMOHOB.

5 . Butamunsl. Knaccuduxkarus.

6 . Buramuu A u C.

7 . Butamunsl rpynisl B.

8 . Posib MUHEpATBHBIX BEIIECTB B OPTaHU3ME.

9 . buonoruueckas ponb Ca, P, Fe, Cu, Na, K.

10 . Perynsuus oOMeHa BOJBI.
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KommuiekT 3aganuii 1Jisi KOHTPOJIbHON padoThl
10 AUCHUIIIINHE: buoxumus

Tema: Buosioruueckoe OKMCJIEHHE.
Bapuant 1
3ananue 1. OCHOBHBIE TPYNIBI (PEPMEHTOB MUTOXOHIPHATIBHOTO OKUCIICHUSI.
3aganue 2. AHTHOKCHUIAHTHAs CUCTEMA.
Bapuanr 2
3amanue 1. 'naBHas gpixaTeabHas [ENb.
3aganue 2. Cunre3 ATO.
Bapwuanr 3.
3anmanue 1. Cyth nporecca OMOIOTHIECKOTO OKUCIICHUS.
3amanue 2. OTinuaust a3poOHOT0 U aHaIPOOHOTO OKUCIICHHUS.

Tema: ®epMeHTHI.
Bapmuanr 1
3ananue 1. Onpenenenue. OCHOBHBIE KJIacChl (PEpPMEHTOB.
3ananue 2. UHrubutops! (hepMeHTOB.
Bapuanr 2
3ananue 1. CTpoeHue akTUBHOTO LIEHTpa (pepMeHTa.
3ananue 2. CrnenupudHocTs GEPMEHTOB.
Bapuanr 3.
3ananue 1. DddexTopsl, NOHATHE, TUIIHL.
3ananue 2. UTarHOMpOBaHue, €ro BUJIbI, MOHATHE 00 HHTHOUTOpaX.

Tema: Yriesoasl.
BapuanTt 1
3anmanue 1. IleaTozodocdaTHB MTyTh paciaga yriieBoAOB. XUMH3M PEaKIHi 10 pud030-5-
docdara. ABTOHOMHAs caMOperysLus neHTo3odocharHoro myTH.
3amanue 2. CTpoeHue U MeTabOIM3M TITHKOTeHA.
Bapmuanr 2.
3ananue 1. [lukn TpukapOoHoBBIX KuCIOT. [locnenoBaTenbHOCTh peakuil 10 CTaJuu 00pa30BaHUs
a-KeTOTIyTapoBON KUCIOTh. ABTOHOMHas camoperyssiius L[TK.
3ananue 2. [lepeBapuBaHue U BCachkIBaHHE yriIeBOAOB. Hammcars peakiuu, MpoTeKaroIue B X0/1e
IPUCTEHOYHOTO M€PEBAPUBAHUS YTIIEBOIOB.
Bapuanr 3.
3ananue 1. HA/I-3aBucHMBbIe JeTUAPOreHa3bl, XHMHUUYECKOE CTPOEHUE KO(HEPMEHTOB,
3ananue 2. Auetun-KoA, nytu o6pa3oBaHus U NpeBpallieHuil B opranu3me. 3HaueHue MpoIecCoB.
Tema: JIunuawel.
Bapuanr 1.
3ananue 1. Jlunuas! - onpenenenue, kinaccupukanus. Tpuanunriunepunsl.  Ctpoenue, Gpu3mnko-
XMMHYECKHE CBOMCTBa M OHMOJOTHYEcKas posib. Beicmine >kupHblE KUCIOTHL. HezameHMMbIe
KHUPHBIE KUCIIOTHI.
3aganue 2. BUOCHHTE3 )KUPHBIX KUCIIOT.
Bapuanr 2.
3ananue 1. b-okucieHne KUPHBIX KUCIOT (HaUMHas C UX aKTUBAIUH).
3ananue 2. [lytu o6pa3oBaHus U YTHIU3AIUH KETOHOBBIX TEJ.
Bapmuanr 3.
3ananue 1. IlepeBapuBanue HEUTPAIBHOTO KHUPA B JKEITYIOUHO-KHILIEYHOM TpakTe. JIumnassl 1 ux
pOJIb.
3anpanue 2. CocTaB U CTpOSHHE XMIIOMUKPOHOB, ITPEBpaIlleHHe B KPOBEHOCHOM pYCIIE.
Tema: BuraMuHbI.
Bapuanr 1.
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3amanue 1. BuramuHbl - ompeneneHue, KiaccuUKaius, OMOXuUMHUYECKHE (YHKIUU (TIPUMEPHI).
['uno- u runepBUTaMUHO3BI, UX TPUYUHBL.
3amanue 2. Buramun C. CtpoeHue, NUIIEBBIE MCTOYHHUKH, POJb B MeTaboynM3Me, MpOsBICHHUE
HEJ0CTaTOYHOCTH.
Bapuanr 2.
3amanue 1. Butamun PP. CrpoeHue, muiieBble HCTOYHUKH, poib B Merabosm3me. CyTodHas
HOTPEOHOCTB, NMPOSIBIIEHNE HETOCTATOYHOCTH.
3amanue 2. Butamun B12 u donuesas kucinora. Ctpoenue (omucarenbHo). [IuimmeBple  MCTOYHHKH,
CyTOYHasl IOTPEOHOCTb.
Bapwuanr 3.
3ananue 1. ButaMuHONOK00HbBIE BEIIECTBA, IOHATHE, OTINYNS OT BUTAMUHOB.
3ananue 2. O01as xapakTepucTUKa rpymiibl )KUPOPACTBOPUMBIX BUTAMUHOB.
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KomnuieKkT pa3HOypOBHEBBIX TeCTOBBIX 3aJaHMI

10 JTUCHUIIIIMHE :brnoxumus
l.AMuHOrpymnmna BcTpeyaeTcsi B COCTaBe

2.YUT0 ABISIETCS CTPYKTYPHBIM JIEMEHTOM TPOCTHIX OEITKOB?
1. MOHOHYKJIEOTHUIBI;

2. TIIIOKO03a;

3. aMHHOKHCIOTHI,

3.Ilpu pacnazie OeaKOB MOABEPraeTCs TUAPOTUIY CBSI3b

4.CTpyKTYpHBIM 3JIEMEHTOM TJIMKOT€HA SIBIISICTCS:
1. MOHOHYKJICOTHUIBL;

2. TIIIOKO3a;

3. TIIMIEpUH;

4. rajiakTo3sa.

5.Pacnionoxxute 37eMEeHThI CTPYKTYPhl OSJIIKOBOM MOJIEKYJIBI B TOM MOCIE0BATEILHOCTH, B KOTOPOM
OHM BO3HHKAIOT MPHU CHHTE3€ OenKa 1 (OPMUPOBAHUU €r0 HATUBHON KOH(POPMAIIHH.

OO0benuHeHne NPOTOMEPOB B OJIUTOMEPHBIHN OEJIOK.

dopmupoBaHue a-crivpaieil u B-CKiIaadaThiX Y4acTKOB.

OO6pa3oBaHue MENTUIHBIX CBSI3EH.

O6pazoBanue ruipoGoOHBIX, BOJOPOIHBIX M HOHHBIX CBSI3eH MEX]Y paJuKalIaMu
AMUHOKHCIIOT.

RN

6.IIOJIBEPUTE K KAXJIOM U3 AMUHOKHCJIOT COOTBETCTBYIOILEE CBOMCTBO PAIMKAJIA
(HOI[BEPI/ITE KBYKBAM COOTBETCTBVYIOIIHUE I_II/ICDPLI)Z

1.TPUTITO®AH. A-TUJIPO®UJIbHBIH,
2.ACITAPATMHOBA I KUCJIOTA. [IOJIOXKUTEJIBHO 3APSIKEHHBIN.
3.MUCTEVH. B-TUJIPO®UJIBHBIN,

4 JIEVLIUH. OTPULIATEJIbHO 3APS)KEHHBIN.
5.APTMHMH. B-TUJPOQUIBHBIN, HE3apsKEHHBIH.
6.CEPUH. r-ruApooOHBIi.

7.OIPEJIEJINTE, KAK BYJIYT BECTU CEBS ITPU SJIEKTPO®OPE3E B HEMTPAJIbHOU CPEJE CJIEJYIOILUE
AMHMUHOKNCIIOTBI:

1. TM3UH. A — IBUTAETCS K AHOJLY.

2. TPUIITO®AH. B — IBUTAETCS K KATOJIY.

3. ACIIAPTAT. B — OCTAHYTCS HA JINHUU CTAPTA.
4. TIIYTAMAT.

5. ®EHUJIAJIAHVH.

6. TUCTUIMH.

8. Cepocopepxaiiue aMHHOKHCIOTHI

0. AKTI/IBaTOpOM HaHeraTquCKOf/'I JINIIa3bl ABJIAIOTCS
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10.IToxGepuTe K KaXKIOMY U3 IEPEUUCICHHBIX KIacCOB (DEPMEHTOB BUTAMHHBI, TPOU3BOIHBIC
KOTOPBIX MOTYT OBITh KO(paKTOpaMu JaHHOTO Kiacca (hepMEeHTOB:

A — OKCUJIOpETyKTa3bl; 1. By, Bg
b — tpancdepassr; 2. By, B3
B — u3omepassi; 3. Bs, Bg
I' — mnassmr; 4. By,

JI — nurassl. 5.H, K

11.Kakue cB31 MpeuMyIEeCTBEHHO 00pa3yoTcss MEXAY PepMEHTOM U CyOCTpaToOM MpHu

dbopMHUPOBaHUH CYOCTPAT-IH3UMHOTO KOMILIEKca?
1. BomoOpoJHBIE;

2. TEeNTHIHBIE,

3. HOHHBIE;

4. nucynbdumHble.

12. CnenupuaHOCTh JIEHCTBUS ()EPMEHTA OMPEACIISICT

13.B PHK BogopoiHbie CBsI3u BO3HUKAIOT MEXKAY CIEAYIOIUMHU a30TUCTHIMU OCHOBAHHSIMH:

aJICHUH-ypallnT;
aJICHUH-TUMUH;
T'yaHUH-1IUTO3MH;
TyaHUH-ypaIu;
[IUTO3UH-YPALIHIL.

agrONE

4. B penapanuu JIHK yuyactByroT pepmeHTHI:

9K30- U SHJOHYKJIE€a3hl;
JHK-3aBucumas-PHK-nonumepasa;
JAHK-nmonumepasa;

HYKJIEO3U/1a3a;

JHK-nuraza.

Uk =

15. MukpocomManbHOE OKUCIEHUE OTHOCUTCS K

HCHTI/II[I/IHTpaHC(I)epa?»a " NeUTUAWUIITPAHCIIOKAa3a

TUITY OKUCJICHUS.

6.K XAPaKTCPUCTHUKE I'CHCTHUYCCKOI'O0 KOJIa OTHOCATCA CICAYIOIINEC BbIPAKCHU !
OJHa aMHUHOKHUCIIOTa KOANPYCTCA TPEMSA PAAOM CTOAIMMU HYKJIICOTUIAMU,

OIWH U TOT XK€ TPUILICT COOTBETCTBYCT HCCKOJIBKUM aMUHOKHCJIIOTaM;

1
1
2. OZlHa aMHUHOKHUCIIOTAa KOAUPYCTCA HECKOJIBKUMU a30TUCTBIMU OCHOBAHUSMU,
3
4

KaXXIbIH HYKJICOTHU I BXOOUT B COCTAB TOJIBKO OAHOI'O TPUILICTA U 3aHUMACT B HEM CTPOTO

OTpeIEIIEHHOE MECTO;

5. KaXIblif )KUBOI OpraHu3M UMEET CBOM TE€HETUYECKUH KO/I.

17.Ykaxure OCICa0BAaTCIBHOCTD peaKI.IHfI, MPOUCXOAAIIHNX B ITPOUCCCC OKUCITUTCIIBHOTO

JeKapOOKCUIMPOBAaHUS MUpYyBaTa:
1. nmermpporenasHas;
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2. nexapOOoKcHIa3Has;
3. TpaHcdepazHas.

18.0mnpeaenure mocien0BaTeIbHOCTD ACHCTBUSA (pepMeHTOB B iukie Kpebca:
1. o-keTormyraparaeruaporeHasa;

AKOHUTAa3a;

ymapasza;

CYKIIMHATIETHIpOreHas3a;

M30LUTPATACTUIPOTEHA3A;

UTPATCUHTA3a;

MaJaTAeruIporeHasa;

cykunHuiaKoA-cunTerasa.

Nk WN

19.BbiOepuTe BelecTBa, BhI3bIBAIONINE MHTUOMPOBAHUE MIEPEUUCICHHBIX HIKE (DEPMEHTOB:

Depmenmut. Hneubumopor:
A — nupyBaTaeruIporeHasa; 1. AT®.
b — nurparcunTasa; 2. HAJIH,.
B — uzonurparaeruaporenasa; 3. nuTpar.
[' — a-kerormyraparaeruaporeHasa; 4. okcajoarerar.
J — cykunHaTAeruaporeHasa. 5. aunerun-KoA.

6. bochopunupoBanue GpepmeHTa.

20.B nukne Kpebca o6pasyercsi:
1. 3HAL, 1 DA, 1 ATD
2.3 AT®, 3 HAJIH;
3.3 HAIH,, | ®AlHp, | I'TD

4.12 AT®, 3 HAJ, 2 DAL
21 FJ'IYTaTI/IOH Y4aCTBYCT B aHTI/IOKCI/IHaHTHOﬁ 3alIUTC 3a CHCT HAJIMYUA B €T0

CTPYKTYpe TPYIIIBI

22 .Bpibepute yTBEp>KICHUS, IPABUIBHO OTPAXKAIOIINE MEXAHU3M OKHUCIUTEIBLHOTO

dochopunupoBanus:

1. ¢depmenTsI ABIXaTETBHON LIENU TPAHCHIOPTUPYIOT MPOTOHBI C HAPY>KHON CTOPOHBI BHYTPEHHEN
MeMOpaHbl MUTOXOHJPUI B MAaTPUKC;

2. DHEprus pa3HOCTH OKUCIUTEIHLHO-BOCCTAHOBUTEIFHBIX MMOTEHITHAIOB TPAHC(HOPMHUPYETCS B

SHEPIHIO0 IEKTPOXUMHUYECKOIO TOTEHIINANIA;

H-AT®-cunreresa CO3/1a€T PIEKTPOXUMUYECKHI TOTEHIIAAT;

OKHCJIUTEIIFHO- BOCCTAHOBHUTEIILHBIN MoTeHInan red/0X-cHCcTeMbl XapaKTepru3yeT KOJTHYECTBO

BBIICIISIEMON SHEPIHH;

5. mporecc OKHCIUTEIBHOT0 (PochOopHIINpOBaHHS BOZMOXKEH TOJIBKO B 3aMKHYTOIH MeMOpaHe.

»w

23. buonorudeckasi poJib MUKPOCOMATHHOTO OKUCIICHUS 3aKTF0YaeTCs B
00€3BpeKUBAHUN
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24.A. BeiGepuTe coelMHEHHsI, CHIDKAIOIINE CKOPOCTh TKAHEBOT'O IbIXAHHSL:
a — yrapHbli ras;
0 — POTEHOH;
B — 2,4-nmuHUTPOGEHOT;
I' — MaJIOHOBAas KUCJIOTA.
b. TlonGepute Kk BEIOpaHHBIM BaMU B IMYHKTE (A) CO€IMHEHUSM COOTBETCTBYIOIINN
MEXaHU3M JICUCTBHS:
1- pazobmuTens OKuCIUTENbHOTO hochopuaupoBanus;
2-unarubutop HAJIH-nerunporenassr;
3-MHTUOUTOP CYKIIMHATIEIHIPOTEHA3bI;
4-yHTUOUTOP IUTOXPOMOKCHIA3bI.

25.PacraBbTe IU(PHI B OPAIKE, OTPAXKAIOLIEM [TOCITIEI0BATEIBHOCTh COOBITUI B I€MaTOIUTE O
BIIMSTHAEM TJIFOKAroHa:

TJIMKOTEH — TITF0K030-1-docdar;

aJICHUIATIIMKIIA3a HeaKTUBHAS — aJICHIJIATIMKIIa3a aKTUBHAS;

aJIpeHAJIMH — KOMIUIEKC TOPMOH-PELENTOP;

IPOTEHHKHHA3a HEAKTHBHAsI — [IPOTCHMHKUHA3a aKTHBHAS,

dochopunnaza HeakTHBHAA — Gochopuiiaza akTHBHAS,

AT®O — nAMO.

ook wndE

26.Haiinure, kKakuM MEXaHU3MOM JIEHCTBUSI 00J1a/1al0T TOPMOHBI CJIETYIOIIUX KJIACCOB:
1. [Ipon3BoHbIE CTEpaHA.

A. MemOpaHHBIH. 2. [IpousBoiHbIE apaxXUJOHOBOI KUCIIOTHI.

b. LInTO301bHBIN. 3. [Ipon3BOIHBIE CIIOKHBIX OCIIKOB.
4. TupeougHbIE TOPMOHBI.
1. TIpousBojHbIE AMUHOKHUCIIOT.

27.0npenenure Uepapxuio JeMcTBUsS TOPMOHOB, MOAYMHEHHBIX THIOTAIaMO-THIIO(U3aPHOI

perysiuu:

1. HHC—punusuHr-GakTopbl—aaeHOrunopu3— opraHbl-MHUILIEHH;

2. IHC—punu3uHr-pakTopel—TepeaHsis 0 THIopr3a—KPOBb—OpTraHbI-MHUIIICHH;

3. HHC—runoranamyc—3aaHss 10551 rTUno¢pu3a— KpOBb—>OpraHbl-MUIIECHH;

4. TITHC—runoraramyc——pHIN3HHT-(QaKTOPbl—TUNIO(U3—KpOBb—TIepUdepuyIecKas xKeiesza
BHYTPEHHEN CEKpPELIMH—>OpraHbl MULICHH.

28.A,Z[peHaJ'II/IH SABJIICTCA TPOU3BOAHBIM aMHWHOKHUCIIOTBL

29.VxkaxuTe nBe peakiuu cyocTpatHoro ¢ochopminpoBaHusl B TITUKOIU3E:
dbochodpykTokuHazHas U AUPOCPOTIUIIEPATKUHAZHAS;
mudocdornuiepaTkuHa3zHas ¥ MUPyBaTKUHA3ZHAS;

TCKCOKMHAa3HasA U NNPYBATKUHA3HAsA,;

TeKCOKWHA3HAs U JIAKTATJeTUpOreHa3Has;

dbochodpykTOKHHA3HAS U TEKCOKMHA3HAS.

asrONE

30.B AT® coumepxutcs MaKpOIPTUYECKHUE CBSI3HU.

3 1 . BBI6epI/ITC, KaKOﬁ BUTaMHUH BXOJHUT B COCTaB HI/IpyBaT,Z[eI‘I/I,Z[pOI‘eHEBHOFO KOMIIJICKCA U B COCTaB
npernapara KoOKapOOKCHIIa3bl:
1. HS-KO0A;
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2. OAJ;

3. By

4. nuroeBas KHCIOTa;

5. By;

6. Be.

32. Huka TpuKapOOHOBBIX KUCIIOT MPOTEKAET B MUTOXOHJIPUH.
33.BeiOepure, AJis 4YETO UCIIONIB3YETCS XOJIECTEPHH B IEYEHH U KOPE HAIIOYCUHHUKOB:
A —IleyeHs. 1. Cunres Butamuna Ds.

b — Kopa Haano4ye4yHnKoB. 2. CuHTE3 KOPTU30HA.

B — B oGewux. 3. [TocTpoenue memOpaH.

I' — Hu B oxHoM. 4. CuHTe3 )KETYHBIX KUCIOT.

34.K nepeuynciieHHbIM MapIIpyTaM TPAHCIIOPTa OCHOBHOTO KOJIMYECTBA XOJECTEpUHA TIOJOSPUTE
COOTBETCTBYIOIIUE JIUTTOIPOTEHHBI:

A — JIIIBIL 1. I3 Ku11e4yHUKa B KPOBb.
b — JIITHIL 2. 13 KpoBOTOKA B TKaHH.
B — JITTOHII. 3. U3 TKaHel B KPOBOTOK.

I' — XAJIOMUKPOHBI.

35.B opranusme He CUHTE3UPYIOTCS U JOJIKHBI MOCTYNaTh C MUIIEH KHUCJIOTBI.

36.®akTopamMu pUCKa AJI PA3BUTHUS aTEPOCKIIEPO3a SABIISIFOTCS:

1. noBsiueHHsbIN ypoeHs JIITHIT;

2. TIOBBIIICHHBIA YPOBEHb TPUTIHLIEPHUIOB;

3. mnoBblIeHHbIH ypoBeHs JITIBII;

4. wuuskoe conepxkanue JIIBII;

5. mnoBbllIeHHBIH ypoBeHs JITTOHII;

6. u36mITOK XC.

37.Kakue OMOreHHbIe aMUHBI CHHTE3UPYIOTCS U3 IEPEUUCIICHHBIX HUKE aMUHOKHUCIIOT?
A- TUpO3UH; 1- cepoToHuH;

b- rmyramuHoBas kuciora;  2- JJODamus,

B- tpunrodasn; 3- TUCTaMUH;

I'- rucTunug. 4- TAMK

38.HazoBute pepMeHTHI, 1€(PEKT KOTOPHIX BBI3BIBAET CIEAYIOLINE MaTOJIOTUHU:
A- peHunkeronypus; 1- Tuposunaza

b- Tupo3uHo3; 2- okcumasa quokcudenmn [IBK

B- ankantonypus; 3- rOMOTeHTHHa3a

I'- anbOuHU3M. 4- MOHOOKCUT€Ha3a

39.Kakue ycnoBusi HEOOXOAUMBI JJIsl BCACBIBAHUS aMUHOKHUCIIOT B TOHKOM KHIIIEUHUKE:
ciaborenoyHas cpena;

HAJIMYUE TPAHCTIOPTHBIX CUCTEM;

HaJnyne NOHOB Na;

HAJIMYHE KETUYHBIX KUCIIOT;

sHeprus ATO;

HAJIMYUE TTOBEPXHOCTHO-aKTUBHBIX BEIIECTB.

ook wdE

40. KerorenHble aMHHOKHCIIOTHI CJIyKaT NpcAICCTBCHHUKaMU TCII.
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41.Ilepeuncnute MOCIEAOBATEIIBHOCTh COOBITHM, TPOTEKAIONINX B T€MATOIUTAX MO BIUSHACM
TJIFOKaroHa:

TJIMKOTeH—TIII0K030-1-pocdar;

aJICHUJIATIIMKIIa3a HEaKTUBHAA—a/ICHIIATLIUKIIa3a aKTUBHAS;

[IIIOKaroH—PeLenTop;

MPOTEUHKNHA3a HEaKTUBHASI—IIPOTEHHKUHA3a aKTHBHAS,

dochopuiaza HeakTuBHasI— (hochopunaza akTUBHAS;

ATO—-1AMO.

oouhkwdE

42 Ilepeuncnurte CBOMCTBA MPSIMOTO U HEMPSMOTO OMIMpyOrHA, a TAKKE UX OOIINE CBONCTBA.

A- ipsimoit OnnnpyOuH; 1. Ilioxo pacTBOpUM B BOJIE.
2. TokcuueH.
B- venpsimoit 6minpyOuH; 3. JIerko BBIBOAUTCS U3 OpraHu3Ma.
4. KoHLEeHTpalys yBEJINYUBAETCS IPU TEMOJIUTUYECKOM JKENTYXE.
C- o0a bunupyouHa. 5. Konnentpanus yBeau4uuBaeTcs Mpu 00TYpallMOHHOM KeNTyXe.
6. TpancnopTUpyeTCsi KpOBBIO B KOMIUIEKCE C aIbOYMHUHAMH.
7. SIBnsieTcsl CBSI3aHHBIM C TIIIOKYPOHOBOM KHCIOTOM.
8. [IponykT pacnaga rema.
43. OpHUTHUHOBBII IUKJ — 3TO OCHOBHOW IYTh 00€3BPEKUBAHUS B OpraHusMe.

44 Haiiaute oTinyusi oOMeHa IJIMKOTeHA B IEYCHHU OT MCHOJIb30BaHHS €T0 MBIIILAMU:
1. B meuyeHH OTCYTCTBYET IJIIOK030-6-(pocdarasa;

2. TJIMKOTEH MEYCHHU HMCIIOJIB3YETCsl TOIbKO Ha HYXK/IbI TICUCHH;

3. B MbImmax uaet nuki Kopu, a B Ie4eHu HET;

4. TJIHKOTCH MEYCHU MCIONb3YETCs Ha HYXK/Ibl BCEIO OpraHu3Ma.

45 Pacrionoxure pCaKkun CUHTE3a IreMa B TOM nocCJICa0BaTCIbHOCTH, B KOTOpOﬁ OHHU MMPOTCKAKOT B

OpraHu3Me:
1. oOGpa3oBanue nophoOMIITMHOTEHA;
2. oOpa3oBaHue 0-aMHUHOJIEBYJIIMHOBOM KUCIIOTHI,
3. obpaszoBanue nporonoppupuna IX;
4. npucoennHEHUE Keme3a.
46.CpaBHure /1Ba OeiKa, yyaCTBYIOLIME B OOMEHeE XKejesa :

A — Tonbko Tpanceppus. 1. Coep>KUT HEreMoBoOE JKeJe30.
b — Tonbko deppurus. 2. ConepuT reMoBoOE€ KeJe30.
3. 'MMKOnpoTenH Mi1a3Mbl KPOBH.
4. JlennoHUpYET KeJe30 B KJIETKaX OpraHu3Ma.

47.FCMOI‘J'I061/IH, HE CBS3aHHBIN C KHCJIOPOJAOM, HA3bIBACTCA

48.Kakue QpyHKIMH reMOorIO0NHa HapyIIAlOTCs MPU CEPIIOBUTHOKIETOUHON aHeMUn?
pPacTBOPUMOCTS;

KOOTIEpAaTUBHOCTb;

CHIDKAETCS CPOJICTBO TeMOTTIO0ONHA K KHCIIOPO/LY;

MOBBIIIAETCS CPOJCTBO K KUCIOPOY;

nedhopMupyercs SpUTPOLIUT.

asrwONE
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49, benkaMu MEXKIETOYHOTO BCIICCTBA COG,ZLI/IHI/ITGJIBHOﬁ TKaHH ABJIAIOTCA

50.0mpenenuTe MOPAJOK CHHTE3a KOJUIareHa B MEXKKJIETOYHOM MPOCTPAHCTBE:

1. OKHCIEHHE JIM3HHOBBIX, OKCHIIM3UHOBBIX M NIMKO3WIMPOBAHHBIX OCTATKOB B aJIbJICTHU/IbI;
2. o0pa3oBaHUE HE3PEIbIX KOJUIAr€HOBBIX (pUOpHIL;

3. yHnajeHHWe aMHHO- U KapOOKCHUKOHIICBBIX MENTH/IOB;

4. o0pa3oBaHHE MEPEKPECTHBIX CBA3CH MEXIY IETsIMU PUOPUILI.

51.ITonepeunble CIIMBKYA B MOJIEKYJIE 3JIACTHHA 00pa3yIOTCs C YI4aCTHEM CIICIYIONIINX
aMHUHOKHCIIOT:

JIECMO3HHA;

JIM3UHA;

JU3UHOPJICUIINHA,

HM30]ICCMO3HHA;

JIEHIIMHA;

TIIMLAHA.

ouhkwdE

52.Yem ornmuaercs KoJutareH tuna anbda -1ot anbda-2:

1. 1o cocraBy M 4epeJOBaHHIO aMHUHOKHCIIOT;

2. mo kommuectBy [II1L] B kostarene;

3. 1O IPOYHOCTH CBS3H (PUOPUILT B KOJIJIATEHOBOM BOJIOKHE.

53. MuopuOprUIIpHBIMA OCJIKAMH MBIIIICYHON TKAHU SBIISIOTCS

54.YkaxuTe nociaea0BaTelbHOCTh 3TANOB MBIILIEYHOT'O COKPAIICHHS:
IIPOUCXOAUT CKOJIB)KEHUE HUTEW aKTUHA BIOJIb HUTEH MUO3HHA.
ITporcXOaUT KOHTAKT FOJIOBKM MHO3MHA C AKTUHOM.
[Tpoucxogut ruaponns AT® u BblAECIEHUE SJHEPTUH.
[TposiBnsiercst AT®-a3Hast aKTUBHOCTD TOJIOBKM MHO3HMHA.

AKTHH CBSI3aH C MUO3UHOM.

agrwdE

55. B perymsium MbIIIEYHOTO COKpAIEHUs TPUHUMAIOT Yy4acTUE NOHBI

56.Ponp AT® mipu MBIIIEYHOM COKPALLIEHUH 3aKIII0YAETCA B CIEAYIOLIEM:

1. akTHBaIMsI MBIIIEYHOTO COKPAIICHUS;

2. perymsnus QyHKIMH TPOIIOHUHA,

3. axkTuBaIUs aJICHUIATIIMKIIA3HON PEaKIIHH,

4, axkTtuBauuf Ca2+-AT®-a3LI;

5. obecrieueHne penosIpu3ai MEMOPAHBI.

57. 3a cyTKu BBIACISIETCS JIUTPOB CIIOHBI.

58.CpaBHUTE JECHEBYIO KUIKOCTH 3/I0POBOTO YeioBeka (A) u 60mbpHOTO mapo1oHTo30M (B):
1. comepxuT IeHKOIUTHI;
2. KOIMYECTBO JIECHEBOH JKUIKOCTH YBEIHUCHO;
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Nogakow

59. B HopmaneHoii citone Gpochop M KAk HaX0AATCs B

KOJIMYECTBO Oenka OJM3KO K I1a3Me KPOBH;

COJIEPXKUT OOJIBIIIOE KOJIUYECTBO MMMYHOTJIO0YJIMHOB;

HUMEET BBICOKYIO aKTUBHOCTh CYIICPOKCHIIMCMYTAa3bl M KaTaiasbl;
UMEET MECTO aHTHOKCHIAHTHAS! aKTHBHOCTb;

BBICOKAst aKTUBHOCTH (hocarasbl.

60.YTo Takoe neuMKyia 1 Kak oHa o0pasyerca?

1.

2.
3.
4

9TO 3yOHOU HaJET;

9TO PE3yabTAT aJCOPOIMH MYIIMHA U TIIUKOMPOTEHHOB;
9TO 3yOHOH KaMEHb;

3TO MOJIYNPOHULIAEMast MEMOpaHa Ha MTOBEPXHOCTH 3y0a.

Peasmmzyemblie Homepa Bonpocos
KOMIIeTeHIHH

YK-1 1-30

OIIK -3 31-60
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CuryanuoHHbIe 32124 AJ15 J1a00paTOPHBIX padoT
1o AucuuIuInHe: bruoxumus

Peanuszyembie komnerennun: YK-1,0I1K-3.

YK-1

3amaga Ne 1

Kamio pactBopa, conepskamiero cMecb aMUHOKHUCIIOT TJIH, aja, Iy, apr, THC
HAHECII Ha cepenHy deKTpodopernueckoit Oymaru, cmoumnu 6ydepom pH 6,0
U TIPUJIOKUIIH SJIEKTPUYECKOE HAMIPsDKEHUE. Y KaXHTEe, B KAKOM HalpaBlIeHUU (K
KaToJy, aHOY WJIM OCTaHYTCS Ha cTapTe) OyayT ABUraThCs OTICIIbHBIC
AMUHOKHCJIOTHI.

YK-1

3amaua Ne 2

Tpunientua, BbIICICHHBIN U3 TOKCUHA 3MEH, COCTOUT U3 TPEX HE3aMEHUMBIX
AMUHOKHCIIOT — CepyCOJeprKallleil, TeTepOLUKINYECKON U THIPOKCHIICOAEp KAILCH.
Hanumure 3T0T TpUNEeNTUA U ONPEAEIIUTE €r0 U303JIEKTPUUECKYIO TOUKY.

YK-1

3anaua Ne 3

[To maHHBIM KOJIMYECTBEHHOTO aMUHOKHCIIOTHOTO aHAIHN3a B CHIBOPOTOYHOM
ansoymune cogepxkurcs 0,58% tpurnrodana, MoJIEKyJIIpHas Macca KOTOPOTO
paBHa 204. PaccunTtaiiTe MUHIMAIIbHYIO MOJIEKYJIIPHYIO MacCy allbOyMHUHa.
YK-1

3agaua Ne 4

Kak 00BsiICHHTB, 4TO OETIOK MOJIOKA Ka3eHH MPU KUTISTYEHUN CBOPAYMBACTCS
(BBITIAZAET B OCAJIOK), €CIIU MOJIOKO Kucioe?

YK-1

3anaya Ne 5

['myramaTtaexkapbokcuiia3a Karaau3upyeT peakiuio: B

I'myramunoBas kucinora — TAMK + CO6

1. ITo u3MeHeHHIO KOHLIEHTPAIMK KaKUX BELIECTB MOXKHO 0XapaKTepHU30BaTh
AKTUBHOCTH (pepMeHTa?

2.Kak MOYXHO yBEJTMUUTH CKOPOCTh JAHHOH peaKiun’?

YK-1

3amgauga Ne 6

depMeHT TPUIICHH CIOCOOEH pacleIIATh MeNTHAHbIE CBs3U OenkoB. [Touemy
00paboTKa TPUIICHHOM MPUBOJAUT K MHAKTUBALIMK MHOTUX (pepMEHTOB?

YK-1

3amgaua Ne 7

3epHa B CBEXKECOOpAHHBIX MOYATKaX KYKYPY3bl ClIaJKue U3-3a OOIBIIOrO
COJIep’KaHusl B HUX IIIOKO3bl. YeM gaibliie OT MOMEHTa cOopa, TeEM MEHee
CIaIKUMHU CTAaHOBUTCA 3€PHA B CBSI3U C MPEBPAIICHUEM TIIIOKO3bI B Kpaxmai. [[ist coxpaHeHus
CJIaJIKOT0O BKYycCa MOYaTKHU cpasy ke mociie cOopa MoMemaT Ha

HECKOJIbKO MUHYT B KHITSIIIYIO BOJIY M TOTOM OXJaXKaatoT. Kak 00bICHUTH CMBICI
Takoi 00padoTku?

YK-1

3amaua Ne &8

B ckeneTHbie MBIIIIIBI TJIFOKO3a MPOHUKAET MEJIEHHO, U €€ KOHLIEHTpAIUs B
HUX HU3Kas — okouo 0,01 — 0,1 MM. Ilouemy nj1st akTUBAIIMU TITFOKO3bI B 3TUX
YCIIOBUSX MPEAMOYTUTETbHEH epMEHT reKCOKMHA3a, a HEe TIIFOKOKHWHA3a?

YK-1

3agaua Ne 9

K npenapaty MutoxoHapuii 1o6aBuiu nupysat, MedeHHbIH 14C 1o

MeTwIbHOH rpynne. Kakoe nonoxenue 3aiimer14
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YK-1

3amaua Ne 10

B skcniepumenTe ¢ M30IMPOBAHHBIMA MUTOXOHIPUSIMU OTIPEIETISLIIN
WHTEHCHUBHOCTH padoThl 1ukia Kpedca no nakomtennto HAJIH. M3smenurcs nu
pabota nuxia Kpebca, eciu mpekpaTutcsi OTTOK U3 HETO BOCCTAHOBJICHHBIX
SKBUBAJICHTOB?

YK-1

Samaua Ne 11

Ckonbko AT® obpa3yercs pu MOJTHOM OKUCIICHUHU 5 MOJIel TUpyBaTa B
MPUCYTCTBUH POTEHOHA U 2,4- muHUTpOdeHoma?

YK-1

3amaua Ne 12

B nHKYOaIMOHHYIO Cpey ¢ N30JIMPOBAHHBIMU MUTOXOHAPUSIMU JOOABUITH
AJI®. Kak 370 moBiIMsAET HA CIIOCOOHOCTh MUTOXOHIPUI MOTJIONMIATh KUCIOPO1?
YK-1

3amaua Ne 13

Y HEKOTOPBIX JIFOACH PUEM MOJIOKA BBI3bIBAET PACCTPOMCTBO KUILIEYHUKA, &
pUeM MPOCTOKBaIIM - HeT. [loueMy 310 mpourcxoaut?

YK-1

3anaua Ne 14

AJlpeHaIMH CTUMYJIUPYET MPOIIECC IITMKOreHOoMu3a B Mbliax. Kak 3To orpasurcs
Ha KOHIICHTPAIIH TJTFOKO3bI B KPOBU?

OIIK - 3

Sagaua Ne 15

Opnun ciopreMeH npodexkan quctanuuio 100 M, a gpyroit — 5000 m. YV
KOTOPOT0 U3 HUX OY/ET BhIIIE COJIep>KaHue MOJIOYHOM KUCIOTHI B KPOBH U
nouemy?

OIIK - 3

3anaua Ne 16

B opranusme denoBeka NpuMepHO 4T )KeTYHBIX KHCIOT. 32 CYTKU OHU
COBEPIIAIOT B cpeiHeM 6 060poToB Mexay neueHbio U JKKT. 3a kaxapiii 060poT
peabcopOupyetcst mpuMepHO 96% KEeTUHBIX KUCIOT.

1. CKOBKO TPAaMMOB KETUYHBIX KUCIOT CUHTE3UPYETCS €KETHEBHO?

2. CKOJBKO AHEHN B CPEIHEM LIUPKYIUPYET MOJIEKYJIA AKETUHON KUCIIOTHI?
OIIK - 7

Sagaua Ne 17

Cxonpko AT® notpebyeTcs s CUHTE3a TPUNAIIBMUTHHA U3 TIULEpUHA U
MaJIbMUTUHOBON KUCIOTHI?

OIIK - 3

3amaua Ne 18

V manuenTta B KpOBH M MOYE PE3KO MOBBIIIEHO COJIEP)KAHNE KETOHOBBIX TEI.
Kakue nanupie He0OOXOIUMBI I YTOYHEHUSI IPUYUH STOTO MOBBIIICHUS?
YK-1

3agaua Ne 19

Cxonbko MoJiekyn aneTmi-KoA, HeoOX0uMBbIX JIsl CHHTE3a OTHOU
MOJIEKYJIbI TATbMAUTHHOBOW KHCIIOTHI, IPOXOIUT CTAUI0 00pa30BaHUS MAIOHHII-
KoA?

YK-1

3amaua Ne 20

B craunonap noctynun roHoma 24 JIeT ¢ CMMIITOMaMHU UIIEMUYECKOM
0oJe3Hu cep/ia BCIIEACTBUE pa3BUTUS aTepockiepo3a. B xoae obcnenoBanus
00HapYX UIIOCh, YTO Y OOJILHOTO JIUTIONPOTEHHBI COJEPIKAT MaTOAKTUBHBIH
dbepmeHT neuutunxoaecreponammiTpancepasy (JIXAT). [Touemy
HenocTatoyHOCTh JIXAT MOXeT NpUBECTH K pa3BUTHIO aTEpOCKIiepo3a’?
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YK-1

3amaua Ne 21

B nocnennuii Tpumectp 6epeMEHHOCTH Y JKEHIIHUHBI MTOSIBUIIUCH OOJIH B
KocTsX. buoxuMuuecknii aHaan3 KpoBU MOKa3ajl yBEINYEHUE KOHLIEHTPALH
KaJIbIIMA, CHIKEHHE KOHLIEHTpauK (pocdopa 1 MOBBILICHHYIO aKTHBHOCTb
meno4Hoi gocdarassl. C HapylIEHUSIMH KaKOI0 BUTAMUHA CBsI3aHA JaHHAs
KJIIMHUYECKAasi KapTHUHa?

YK-1

3anaua Ne 22

Buramun B12

BBOJIAIT BHYTPUMBIIIIEYHO, 2 HE HA3HAYAIOT B BHJIE TAOJIETOK.

C uyeM 370 cBsI3aHO?

YK-1

3amaua Ne 23

OnHO U3 KIIMHUYECKUX NPOSBICHUI LIMHTU — KPOBOU3JIUAHHUSA IO KOXKY U
cim3ucThle 00071049KH. HepocTatok kKakoro BUTaMMHA IPUBOJIUT K 3TOMY
3a0051€BaHNIO?

YK-1

3anaua Ne 24

Burtamunsl A u /| MOXHO IpUHUMATh cpa3y 3a OJUH IIPHUEM B TAKOM
KOJIMYECTBE, KOTOPOI'0 JOCTATOYHO I OAJEPKaHUS UX HOPMAIbHOIO YPOBHS B
TEUYEeHUE HECKOJIbKUX Hezlelb. Butamunsl sxe rpynnsl B Heo6xo1umMo npuHUMaTh
3HA4YMTENbHO Yaiie. [Touemy?

YK-1

3anaga Ne 25

J1Ba G0nbHBIX JMa0ETOM B O€CCO3HATEILHOM COCTOSIHUU JIOCTABJICHBI B
KIMHUKY. [lociie MHBEKIUY TII0KO3bI OJIMH U3 HUX IIPUILEN B CO3HAHUE, IPYroi
ocraiicsi 6e3 co3HaHus. KakoBbl NPUYMHBI ITUX COCTOSTHHUI?

YK-1

3agaua Ne26

O HenoCTaTOYHOCTH KaKUX TOPMOHOB MOXKET CBUJIETENILCTBOBATh
oOHapy’keHHe y 00JIbHOT0 YCTOWYMBOIO MOBBIIIEHHS SKCKPELIMM HOHOB HATPUs U
xjopa?

1. Kakue ¢pyHKIUU BBITOTHSIOT 3TH HOHBI?

2. Kak pacnpenensitoTcsi OHU MEX]ly KJIETKaMHU U I1a3mMoi?48

3. Kak Oyzer nposBIsATHCS. HEAOCTATOUHOCTh 3TUX HOHOB WJIM UX U30BITOYHOCTH?
YK-1

3agaua Ne 27

YV 6051bHOTO HAOMIOJAETCS APTPUT, TOTEMHEHUE MOYH TIPU KOHTAKTE C
BO31yX0oM. HakomieHneM Kakux BELIECTB 3TO 00yCIIOBIEHO?

YK-1

3anaua Ne 28

VY anbOuHOCOB (Jroziel ¢ 0enoi KoKel U OUeHb CBETJILIMH BOJIOCAMHU )
OTCYTCTBYIOT MEXaHU3MBI 3aIIUTHI OT YAbTPApUOIETOBBIX JTyyei. OHU OBICTPO
MOJIy4alOT COJTHEYHBIE 0XKOTH, 3arap y HUX He MOsBISETCS.

1. KakoBbI IpUUYMHBI ATON NATOJIOTUU?

2. Hanmummre peakiuio, CKOpocTb KOTOPOIl CHUYKAeTCs NP allbOMHU3ME.
YK-1

3amaua Ne29

VY GonbHOTO ¢ MOYOH1 BBIAETSIETCS 10 1,5T MOUEBOI KHCIIOTHI, TOBBIILIEHO
coJiep’KaHue ee B KPOBU.

1. C ueM 3T0 MOKET OBITH CBSA3aHO?

2. Hanmumure cxemy 00pa3oBaHUsI MOYEBOM KHCIOTHI.

3. HazoBuTE HOPpMY CYTOYHOT'O BBIBEIEHUSI MOUEBOI KUCIIOTHI.
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YK-1

3amaua Ne30

YenoBek paboTaeT B 1ieXe MPOU3BOACTBA hapMaIeBTUIECKUX MPEmapaToB.

1. Cnporuo3upyiire, Kak OyJIeT MPOUCXOIUTh 00E3BPEKUBAHNE KCEHOOMOTHKOB?
2. Kakue ¢pepMeHTHI Ipu 3TOM OyIyT 3a/1€iCTBOBAHBI?
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1.

Tembl pedepaToB

10 JUCLUTUINHE buoxumus

DepMeHTHI U OEJIKH JKUBOH KJIETKH — 3TO MOJICKYJIIPHBIC OMOJIOTUYECKHE aBTOMATEI C

OPpOorpaMMHBbIM VIIPABJICHHUCM.

2.

3BCHO.

3.
4.
5.
6.

I'eHeTHUecKas MaMAITh, MOJIEKYJISIDHBIE 6I/IOHDOHCCCODBI 1 UX BBIXOJHOC YIIPABJIAIOLICC

TOKCHYHOCTE HUTPATOB B MUTAHWH YEJIOBEKA.

Burtamun K.

O0yiacTy MpUMEHEHHS IIPOTEA3.

CBoiicTBa ¥ pOJIbL B OMOXMMHUYECKHX IIPOIleccaXx aMIUHOKHUCIOT, BXOISIINX B COCTAB

OEJIKOBBIX MOJICKVIJI.

7.
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

XoJiecTepuHOBas yrpo3a. Mug vy peasbHOCTh?

BroXMMHS MBIIIEYHOIO COKPALLIEHHUS.

MemMmOpaHHbIe OEJIKH, UX CTPOCHUE, CBOWCTBA U YYaCTHE B TPAHCIIOPTE BEUIECTB.
broxuMust HyKJIEHHOBBIX KHCIIOT.

buonornueckoe 3nauenne Zn 1 Mg.

buonornyeckoe 3HaUCHUE TIIMKOJIM3a B PA3IMYHBIX TKAHAX U OpraHax.
buonornueckoe 3Hau€HHE MOTMHEHACBIIIEHHBIX )KUPHBIX KUCIOT U UX CHHTE3 B OPTaHU3ME.
buocunTes O6eaka B KIeTKe-CHHTE3 JHK-AEICHHE KIIETKHU.

buocunTes 6eaK0B.

buocunTes u cekperus NpoTEOTUTHUESCKUX (PEPMEHTOB B JKETYy/IKE.

BbuocuHTe3 KOJIareHa.

Hapymenne 6nocuHTe3a KOJUTareHa mpu HEKOTOPBIX 3a00JICBaHUSIX.
buorpanchopmarus KCeHOOMOTHUKOB B OpraHU3MeE.

buoxumuyeckue acrieKThl OKUPCHHUSI.

broxumMuueckne ocHOBBI yToMiieHHs Mbiii. [Ipobiema 06e3BpekMBaHNUs aMMHaKa 1

BBIBCACHUA JIaKTaTa U3 MBIIICYHON TKaHU.

22.
23.

bruoxummueckue 0COOEHHOCTH COCTaBa KPOBH Y JIFOAEH Pa3HBIX THIIOB TEJIOCIOXKEHUS.
broxumuueckne noaxo/sl K aHaIU3y HapylIeHnid oOMeHa reMoriaoOnHa. buoxumus u

MMaTOOMOXUMHUS TICUCHU.

24,
25.
26.
27.
28.
29.
30.
31.

broxuMmuyeckre myTH B UCCIICJOBAHHHA MEXaHU3MOB IICUXUYECKUX U HEPBHBIX OOJIC3HEH.
BHOXHMHS MBITIIEIHOTO COKPAIIECHUS.

buoxumust caxapHoro nuabera.

Buramun d.

BuramuH, a (peTuHomn).

ButaMuHBI — aHTHOKCHIAHTHI.

Burtamunsl 1 KohepMEHTEHI.

Bo3spactabie 0cOOEHHOCTH OEJIKOBOTO, YTJIEBOIHOTO, dKUPOBOTO OOMEHa U 0OMEHa

BUTAMHUHOB Y JEeTe.
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5. Metoau4eckue MaTepuaJibl, ONpee/siiole Npoue1ypbl OLeHNBaHUSs
KOMIIeTeHIIUH

Texymuii KOHTPOJIb MIPEICTABISIET COO0H MPOBEPKY YCBOCHUS YI€OHOTO MaTepHana
TEOPETUYECKOI0 M IIPAKTUYECKOI'0 XapaKTepa, PEryIsipHO OCYIIECTBISIEMYIO Ha IPOTSHKEHUH
cemectpa. K mocTonmHCTBaAM JaHHOTO THIIA OTHOCUTCS €r0 CUCTEMATUYHOCTb, HETIOCPEACTBEHHO
KOPPETUPYIOIAscs ¢ TPeOOBaHUEM ITOCTOSIHHOT'O U HENPEPHIBHOI'O MOHUTOPHUHIA KAYeCTBa
o0yueHwus, ycreBaeMocT oOyuatomuxcs. Hemocratkom siBisieTcst pparMeHTapHOCTh U
JIOKaJIBbHOCTH NTPOBEPKH. KOMIETEHIHIO LIETMKOM, a HE OT/IEJIbHBIE €€ 3JIEMEHTHI (3HAHUS, YMEHHUS,
HaBBIKH) TP ITOI00HOM KOHTPOJIE IIPOBEPUTH HEBO3MOXKHO. K OCHOBHBIM (pOpMaM TEKYIIIETO
KOHTpPOJIS (TEKyLIeH aTTecTalli) MOXKHO OTHECTH YCTHBIM ONpoc, MMCbMEHHbIE 3a/laHus,
nabopaTopHble paboThl, KOHTPOJIbHBIE paboTHI. [IpoMexxyTOUHast aTTecTanus Kak MpaBHIIo
OCYILECTBIISICTCS B KOHIIE CEMECTpa U MOXKET 3aBepIlaTh U3y4E€HUE KaK OTAEIbHON JAUCIMILIMHBI,
Tak U ee pasnena (pa3aenoB) /Moayns (Moaysneid). [IpomexxyTouHas aTTecTalusi IOMOTaeT OIICHUTh
0osiee KpyIHbIE COBOKYITHOCTH 3HAHUN M YMEHUH, B HEKOTOPBIX Cllydasx — Jaxe (JOpMUpOBaHUE
OTIpeIeIeHHBIX MPO()EeCCHOHAIBHBIX KOMIETeHIUH. JlIOCTOMHCTBA: TOMOTAEeT OILICHUTH OoJiee
KpYIIHbIE COBOKYITHOCTH 3HAHUN M YMEHUH, B HEKOTOPBIX Cllydasx — Jaxe (GOpMUpOBaHHE
OTIpeIeIeHHBIX MPO(EeCCHOHAIBHBIX KOMIETeHIH. OCHOBHBIE ()OPMBI: 3a4€T U HK3aMEH.
Texymuii KOHTPOJIb U IPOMEKYTOUHAS aTTECTALU TPAJAULIMOHHO CIIY’KaT OCHOBHBIM CPEICTBOM
oOecrieyeHns B yueOHOM Iporecce «00paTHOM CBS3M» MEXKTY MPEToAaBaTeNIeM 1 00yJaronIMes,
HE00XO0IUMOM JJIs1 CTUMYJIUPOBaHMsI pabOThl 00YyUYaIOIIMXCS U COBEPILIEHCTBOBAHUS METOUKU
MpenoiaBaHus yueOHbIX qucHuIuinH. Hakoner, utorosast rocyaapcrBerHas arrectamus (UI'A)
CILY’KUT JUISl TPOBEPKH PE3yIbTATOB 0OYUEHUS B LIEJIOM. DTO CBOETO POJa «TOCYAapCTBEHHAs
IPHUEMKay BBIITYCKHUKA MPH YIaCTHH BHEUTHUX SKCIIEPTOB, B TOM YKCIe paboTonaTeneii. Jumnb oHa
MIO3BOJISIET OLIEHUTh COBOKYITHOCTb ITPUOOPETEHHBIX 00YYaIOLIMMCs YHUBEPCATIbHbBIX U
npodeccuoHanbHbIx KomnereHuui. [loaromy UI'A paccmarpuBaeTcst Kak criocod KOMITJIEKCHOM
OLIEHKH KOMIIeTeHIMH. JIOCTOMHCTBA: CIIY>KUT J1JIsl IPOBEPKU PE3yJIbTATOB O0YUYEHHUS B LIEJIOM U B
IIOJIHOM Mepe MO3BOJISET OLEHUTh COBOKYITHOCTh IPUOOPETEHHBIX 00yYarOIIUMCs
OOIIEKYIBbTYPHBIX U IPOPEeCCHOHATBHBIX KoMIeTeHIIMH. OcHOBHbIE (POPMBI: rOCy1apCTBEHHBII
9K3aMeEH.

OnennBaHue 3HAHWH, YMEHUH, HABBIKOB U (WJIHM) OTIBITA JIEITEIHHOCTH JOJDKHO HOCUTD
KOMILJIEKCHBIN, CHCTEMHBIH XapakTep — ¢ Y4eTOM KaK MecTa JUCLHUIUIMHBI B CTPYKTYpe
00pa3oBaTeNbHON IPOTPAMMBI, TaK M COJIEPKATEIBHBIX U CMBICIIOBBIX BHYTPEHHUX CBs3eil. CBs3H
(bopMHpyEMBIX KOMITETEHIIUI C MOYJISIMH, pa3jielaMy (TeMaMH) AUCUUIUIMHBI 00€CIeUnBaOT
BO3MOYKHOCTh PEANTU3AINH ISl TEKYIIETO KOHTPOJIS, TPOMEKYTOUHOW aTTECTAIMH MO JUCIUTUTAHE
¥ UTOTOBOTI'O KOHTPOJIsI HanboJiee MoAXOIAIINX OLIEHOUYHBIX CPE/ICTB.

CobecenoBanue, orpoc crenunaibHas 0ecea mpemnoaBaress ¢ 00yJaronuMcs Ha TEMBI,
CBSI3aHHBIE C U3y4aeMOW AMCUUIUIMHON, paCCUMTaHHAs Ha BbISICHEHUE 0ObeMa 3HaHUM
o0ydJaromerocs 1o onpeeIeHHOMY pa3ieny, TeMe, IpooaemMe H T.11.

TecTsl ABIAIOTCS MpOcTeiiel hopMa KOHTPOIIS, HalpaBJieHHAast HAa IIPOBEPKY BIIaleHUS
TEPMUHOJIOTHUECKUM aIlapaToM, COBPEMEHHBIMU HH()OPMAIITHOHHBIMHU TEXHOJIOTHUSMU H
KOHKPETHBIMHU 3HAHUAMU B 00JIaCTH (PyHJAMEHTANBHBIX U MPUKJIAIHBIX AUCIUIUINH.

TecT cocTOUT U3 HEOOIBIIOTO KOJIMIECTBA JIEMEHTAPHBIX 33/1a4; MOXKET IPEIOCTABIIATh
BO3MOXKHOCTh BBIOOpPA U3 MIEpEUHsl OTBETOB; 3aHUMAeT 4acTh yueOHoro 3ausaTHs (10-30 MunyT);
NPaBUJIbHBIC PEIICHHSI Pa30UPAIOTCS HA TOM XKe WIIH CIEAYIONIEM 3aHSATHH; YaCTOTa TECTUPOBAHHS
oTpeieNsIeTcs MpenoaBaTeieM

JlabopaTopHas paboTa SBJISIETCSI CPEICTBOM IPUMEHEHHUS U PEATH3AIIAN TTOTYISeHHBIX
00yyaromuMcs 3HaHUH, YMEHUH ¥ HaBBIKOB B XOJI€ BHINOJIHEHUS YUeOHONPAKTUUECKON 3a1auH,
CBSI3aHHOU C MOJIydeHHEM KOPPEKTHOTO 3HAYMMOT'O Pe3yJIbTaTa ¢ IIOMOIIBIO pEalTbHBIX CPEIICTB
NesITeIbHOCTH. PekoMeHyeTcs Ui IpOoBeIeHUs B paMKax TeM (pa3/iesioB), HanOoJiee 3HAaYNMbIX B
(GOpMHUPOBAHUH TPAKTUIECKUX KOMIIETECHITHIH.

DK3aMeH, 3a4eT CIYXHUT (POpMOIi MPOBEPKH KauecTBA BHIMOJIHEHUS 00y4atoIMMHCS

74



71a00paTOPHBIX PabOT, YCBOEGHHS YU€OHOTr0 MaTrepHasa MPaKTUYECKHX U CEMUHAPCKUX 3aHATHH,

Kpurtepuu oneHnBanus KauecTBa BbINOJIHeHUs pedpepaTa:

- OIICHKA «OTJIMYHOY BBICTABIISIETCS, €CIIH BHIITOJHEHBI BCE TPEOOBAHMS K HATMCAHUIO U 3aIUTE
pedepara: 0003HaueHa paccMaTpuBaeMas IIpodiieMa U U3JI0KEH COBPEMEHHBIN B3IJIS HA
npoOieMy (HOBBIE METO/IbI AMATHOCTUKY U JICYEHHS ), CHOPMYIHUPOBAHBI BBIBOJIBI, TEMA PACKPHITA
MOJTHOCTBIO, BBIIEpKaH 00BEM, COOITIOIEHBI TPEOOBAaHUS K BHEITHEMY O(OPMIICHHIO, TaHbI
NPaBWIBHBIC OTBETHI HA JIOTIOJIHUTEIBHBIC BOIPOCHL.

- OLICHKA «XOPOILL0» BBHICTABIISICTCS, €CIIM OCHOBHBIE TPeOOBaHUs K pedepary U ero 3aiure
BBINIOJIHEHBI, HO [IPU 3TOM JIOTIYILICHBI HEOUETHI. B 9acTHOCTH, MMEIOTCSI HETOYHOCTH B
U3JI0KEHUU MaTepuaia; He B MOJIHOM Mepe M3JI0KEeH COBPEMEHHBIN B3I/ Ha TPpoOeMy (HOBBIE
METO/IbI IMATHOCTHKH U JICUCHHUS); HE BBIIEpKaH 00bEM pedepara; UMEIOTCS YIYIICHUS B
oopmileHNH; HA TOTIOIHUTENBHBIE BOMPOCHI P 3aIUTE 1aHbI HEMOJIHBIE OTBETHI

- OLICHKA «Y/10BJI€TBOPHUTEIbHO)» BBICTABIISCTCS, €CIIM UMEIOTCS CYLIECTBEHHBIE OTCTYIUICHUS OT
TpeboBaHu# K pedepupoBannio. B yacTHOCTH: TeMa OCBelIeHa JIMIIb YACTUYHO; JOITYIICHbI
(dakTHuecKkue omuOKU B coiepKaHuK pedepara Win Ipu OTBETE Ha TOTIOJIHUTEbHBIE BOIIPOCHL; BO
BPEMSI 3alUTHl OTCYTCTBYET BBIBOJ

- OIICHKA «HeY/I0BJIeTBOPHUTEIbHO)» BHICTABIIICTCS, €CIIA TeMa pedepara He pacKphITa,
00HapY)KMBAETCS CYIIECTBEHHOE HEMTOHMMAaHHE TPOOJIEMBI.

Kpurepun onieHuBaHus TeCTUPOBAHMS

- OIIEHKA «OTJIUYHO» BBICTABIIACTCS 00yUYaIOMIEMYCsl, €CJIM OH TMpaBUIbLHO OTBETHI HA 90%
BOIPOCOB TECTA,;

- OIICHKA «XOPOI0» BBHICTABIIACTCS 00yJalonIeMycs, €Clii OH paBWwiIbHO oTBeTHI Ha 80-90%
BOIPOCOB TECTA,;

- OIICHKA «Y/I0BJIETBOPHUTEIBHO) BBICTABIISCTCS 00YJarOMIeMyCsl, €CJIM OH TPAaBHJILHO OTBETHII Ha
70-80% BOMPOCOB TeCTa;

- OIICHKA «HEYA0BJIETBOPUTEIbHO0Y BHICTABIIACTCS 00yUaIOMIEMYCs, €CJIM OH MPABUIBLHO OTBETHII
Ha MeHee 69% BOIPOCOB TeCTa.

Kpurtepuu oneHnBaHus KOJUIOKBUYMA:

-OIICHKA «OTJIMYHO)» BBICTABIISIETCS] 00yJaroIEeMycsl, €CIIM OH B TIOJTHOM 00beMe PacCKpBIBAET TEMY,
yMmeeT mnHcath (OpMyJIbl W HUCHOJb3yeT TIOJy4YEeHHblE 3HaHUS B Ipolecce MPOBEICHUS
n1abopaTopHOil paboTHI;

- OLIEHKA «XOPOILI0» eCIH 00yJaroIIUiics 3HAeT TeMY, HO HE MOXKET HMCIOJIh30BaTh B MOJyYCHHBIE
3HaHUS MPH MPOBEJCHUH JIAOOPATOPHOU PabOTHI;

- OIIEHKA «Y/I0BJETBOPHUTEIbHO» €CITH O0YYaIOIIHIiCS YaCTHYHO PAcKphIBae€T TEMY, HO HE 3HAeT
(bopMyIbI U HE MOXKET MCII0JIb30BaTh 3HAHUS JJIs IPOBEJCHUS 1a00paTOpHOM padoThI;

- OLICHKA «HeY/10BJIETBOPUTEIbHO» €CITN 00yJaroluiics He 3HaeT TeEMYy.

Kputepuu oneHuBaHus pe3yibTATOB 0CBOEHUS TUCIHUILINHBI HA YK3aMeHe:

OreHKa «3a4TEHO0» BBICTABISETCS 00ydaroeMycs, KOTOPBIM MPOYHO YCBOMII MPEIyCMOTPEHHBIN
IIPOrpaMMHBII MaTEPHUAIT; IPABUIIBHO, apTyMEHTUPOBAHO OTBETHUII HA BCE BONPOCHI, C IPUBEICHUEM
MPUMEPOB; TTOKa3al rI1yOOKHe CHCTEMAaTU3UPOBAHHbBIE 3HAHUS; BIAJIEET MPUEMaMU PACCYKICHUS U
COIOCTARJISIET MaTepuall U3 Pa3HBIX HCTOYHUKOB: TEOPUIO CBS3BIBACT C TPAKTHKOW, IPYTHMH
TEMaMU JIaHHOTO Kypca, JAPYTUX H3y4aeMbIX MPeAMeTOB; 0e3 OMMOOK BBHIMOIHIII MPAKTHUYECKOE
3a/1aHue.

OreHKa «He 32a4TEeH0» BBICTABIISETCS 00yJaroeMycs, KOTopblid He cripaBuiics ¢ 50% Bompocos, B
OTBETAX Ha leyrne BOHpOCI)I JIOHyCTI/IJ'I CymeCTBeHHI)Ie OIHI/I6KI/I. He MOXKET OTBCTHUTH HA
JOTIOTHUTEIFHBIE BOTIPOCHI, MPE/JIOKEHHBIE MPENO0/IaBaTEIeM.

KpnTepnn OIICHUBaAHUA KaYeCTBAa BBINNOJHCHUSA CHTyaHHOHHbIX 3aadavd

OrneHKa «3a4YTEeHO0» BBICTABISETCS OOydaloleMycs, €ClU MpakTU4eckas padoTa BBINOJHEHA B
IIOJIHOM 00BeMe 0e3 OmMOOK ¢ COOII0IEHNEM HEOOXOIMMOI ITOCIIEA0BATEIBHOCTH IeHCTBHIA
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Or1ieHKa «He 3a4TeHO0» BBICTABISIETCS 00yJarOIEeMycsi, eCH MpaKkTU4Ieckas paboTa BBIIOJIHEHA HE
MTOJTHOCTHIO ¥ 00HEM BBIMIOJTHEHHOM YacTh pabOTHI HE MO3BOJISIET ClIeTaTh IPABMUIIHHBIX BHIBOIOB
Kpurepun oneHuBaHNs KOHTPOJILHOM padoThI
«5» CTaBUTCS MPH BBIMOJHEHUH BCEX 3aJaHUM MOTHOCTHIO WM MIPU HATMYHUK | -2 MenKux
IIOTPELIHOCTEH;
«4» CTaBUTCSA NMPU HATMYUHU 1-2 HEIOYETOB MJIM OJTHOW OIIUOKH:
«3» CTaBUTCs IPH BBITIOJHEHUH 2/3 OT 00bheMa MPeII0KEHHBIX 3aaHHIA;
«2» CTaBUTCS, €CJIM IONYIIECHBI CYIIECTBEHHBIC OIIMOKH, ITOKA3aBIIKE, YTO YUAIIUNCS HE
BJIQJICET 00s3aTeIbHBIMUA YMEHHUSIMH TTOIAHHOM TeMe B MOJIHOM Mepe (He3HAaHHE OCHOBHOTO
MIPOrpaMMHOTO MaTepHaia)
Kpurtepun onieHnBaHus yCTHOTO OTBETA
OLleHKa «OTJIMYHO» BBICTABJISETCA CTYIEHTY, €CIW JaH I[OJHBIA, pPa3BEPHYTHIH OTBET Ha
MOCTABIICHHBIM  BOMNPOC, I[IOKa3aHa COBOKYITHOCTh OCO3HAHHBIX 3HAHUH 00 OOBEKTE,
MIPOSIBJISIONIASACS B CBOOOJHOM OINEPUPOBAHUU TMOHSATHUSAMH, YMEHUU BBIJCIHUTH CYIIECTBCHHBIC U
HECYIIECTBCHHBIC €r0 TPU3HAKU, MPUYMHHO-CIEACTBCHHBIE CBsi3u. OTBET Qopmynupyercs B
TepPMUHAX HAYKH, H3JIOKEH JIMTEPATypHBIM S3BIKOM, JIOTHYCH, JOKa3aTelieH, JEMOHCTPUPYET
ABTOPCKYIO MO3UIIMIO CTY/ICHTA.
OLeHKa «XOpPOLIO» BBICTABISETCS CTYACHTY, €CIM JaH IOJIHbIM, pa3BEpHYThbIH OTBET Ha
MOCTaBJICHHBIM BOMPOC, MOKa3aHa COBOKYITHOCTh OCO3HAHHBIX 3HAHUU 00 OOBEKTE, JOKa3aTeIbHO
PaCKpPBIThl OCHOBHBIE MMOJIOKEHHS TEMBI; B OTBETE MPOCICKUBACTCS YETKasl CTPYKTYpa, JOru4ecKas
MIOCJIEI0BATENbHOCTD, OTPAXKAIOLIasi CYIIHOCTh PAaCKphIBAEMbIX MOHATHI, Teopu, siBineHuid. OTBET
U3JIOKEH JIUTEPATYPHBIM S3bIKOM B TEpMUHAX HayKd. MOryT OBbITh JOMYIIEHBl HEJOYETHl B
OTpeIeTICHUN TTOHATHH, HCTIPABIICHHBIE CTYJICHTOM CaMOCTOSITEJILHO B MPOIIECCE OTBETA.
OLeHKa «yAOBJETBOPUTEIBHO» BBICTABIIAECTCS CTYJIEHTY, €CJIM JaH IOJHBIMA, HO HEAOCTATOYHO
MOCJIEIOBATEIbHBIN OTBET HA MOCTABJICHHBIA BOMPOC, HO MPH 3TOM MOKA3aHO YMEHHE BBIJCIHUTH
CYILIECTBEHHBIE U HECYILIECTBEHHbIE IPU3HAKU U IPUUMHHO-CIIEICTBEHHbIE CBSI3U. OTBET JIOTUYEH U
U3JI0OKEH B TEPMHHAX HAyKH. MOTYT OBITh JOMYIICHBI 2-3 OMIMOKU B OMPEIEICHHH OCHOBHBIX
MOHSITHI, KOTOPBIE CTYJCHT 3aTPYIHSAETCS UCIPABUTH CAMOCTOSTENIBHO.
OlleHKa «HeYI0BJIETBOPHUTEJIbHO» BBICTABIISICTCS CTYIEHTY, €CJIM JIlaH HEIMOJHBIM OTBET,
MPEJICTaBIISIIONINI cO00i pa3po3HEHHBIEC 3HAHMSI TI0 TEME BOMPOCA C CYIIECTBEHHBIMU OIIMOKaMH B
onpeneneHusix. [IpucyrcTBylOT (parMeHTapHOCTh, HEJIOTUYHOCTh WU3JIOkKeHUs. CTylIeHT He
OCO3HaeT CBS3b JAHHOTO TIOHATHS, TEOPUH, SIBICHUS C APYTUMU OOBEKTAMHU JUCHUHUIUIMHBL.
OTCYTCTBYIOT BBIBOJIBI, KOHKpPETH3AIMsl M JIOKAa3aTEIbHOCTh W3JIOKEHUs. Peub HerpamorHas.
JlononHuTENbHBIE W YTOYHSIOLIME BOMPOCHI IMPENOoJaBareiis HE MPUBOIAT K KOPPEKIMU OTBETa
CTYyJICHTa HE TOJIbKO Ha MOCTaBJIEHHBIN BOMIPOC, HO U HA JPYTHE BOMPOCH TUCIIUILIAHBI
Metoan4yeckue MaTepuajibl 10 KPUTEPHIO OLEHUBAHUS KOHTPOJIbHON padoThI:

Or1ieHKa OTJMYHO BBICTABIISIETCS, €CITH CTY/ICHT:

MPEJICTaBUI KOHTPOJIbHYIO pabOTy B YCTaHOBIEHHBIM CPOK U O(QOpPMHI €e B CTPOroM
COOTBETCTBUU C MU3JI0KEHHBIMU TPEOOBAHUSIMU;

HCIOJIb30BaJl PEKOMEHI0OBAHHYIO U TOTIOTHUTENbHYIO YUEOHYIO IUTEPATYPY;

MIPU BBIMOJHEHUW YIIPAXKHEHUN MOKa3ajl BBICOKHI YPOBEHBb 3HAHMUSI, MIPOSIBUJI TBOPUYECKUMN
MOAXO0J MPY OTBETE HA BOIPOCHI;

BBITIOJIHIJI PabOTy TPaMOTHO C TOYKH 3PEHHUS IMOCTABIEHHOM 3amayu, T.e. 0€3 OomubOoK U
HEJ0YETOB WM JOMYCTHI He 00Jiee OTHOTO HEeoueTa.

O1ieHKa X0POIIO BHICTABIISIETCS, €CIIU CTY/CHT:

MPEACTaBUI KOHTPOJBHYIO B YCTAHOBJIEHHBIM CPOK W O(QOpPMHUI €€ B COOTBETCTBHUHU C
U3JI0KEHHBIMU TPEOOBaHUAMU;

WCTIOJIH30BaJl PEKOMEHIOBAHHYIO M IOTIOJIHUTEIBHYIO JINTEPATYPY;

IpU BBIIOJHEHUU YNPAKHEHUIH TMOKa3al XOpOUIMH YpOBEHb 3HaHUS, NPAKTUUYECKU
NpaBWIBHO C(HOPMYTHpPOBAI OTBETHl HA TIOCTABIICHHBIC BOMPOCHI, IMPEICTABHI O0IIee 3HAHUE
uH(pOpMaLKK 10 Ipodieme;

BBITIOJTHIII paboTy MOJHOCTHIO, HO IOMYCTUII B HEH: a) He Oosiee 01HOI HerpyOoi omuOKY 1
OJIHOTO HejloueTa 0) UK He 6oee IBYX HE0UETOB.
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OneHka y10B/1eTBOPUTEIbHO BBICTABIISETCS, €CIIH CTYICHT:

npeacTaBuil  paboTy B YCTaHOBIGHHBIH CpPOK, NHpu OGOPMIIEHMH padOThl JOMYCTHI
HE3HAYUTENbHbIE OTKIOHEHUS OT U3JI0’KEHHBIX TPeOOBAHUI;

MOKa3aJl JOCTaTOYHbIC 3HAHUS 110 OCHOBHBIM T€MaM KOHTPOJIbHOM paboThI,

UCIOJIb30BaJl PEKOMEHI0BAaHHYIO JIUTEPATYPY;

BBITIOJIHWJI HE MEHee MOJOBHUHBI Pa0OThHI WM JIOMYCTWI B HEH a) He Oojee ABYX IpyOBIX
omu0OoK, 0) min He OoJiee OAHOM TPyOOH OIMMOKK M OJHOTO HEJAO0YEeTa, B) HIIM HE OoJiee NBYX-TpexX
HErpyOBIX OIMOOK, I') WM OJHON HErpyOOW OIMMOKHA U TPEX HEIOYETOB, /) WIH MPU OTCYTCTBUU
omMOO0K, HO TIPU HAJTMYUH 4-5 HETOUYETOB.

OrneHka Hey/10BJIeTBOPUTEIbHO BbICTABIISETCS:

a) KOrJla Yuclo OMMOOK M HEI0YETOB MPEBOCXOIAMT HOPMY, NMPH KOTOPOH MOXeET OBITh
BBICTABJICHA OIIEHKA YJOBIIETBOPUTEIBHO WM €CIM IMPABUWJIBHO BBIIOJIHEHO MEHEE IOJIOBUHBI
paboThI;

0) eciu CTyJEHT He MPUCTYNANI K BBIIIOJIHEHUIO paOOThl WM MPABWIIBHO BBHIMOJIHUI HE Ooliee
10 mpo1ieHTOB BCEX 3aaHUi.
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[Ipunoxenue 2

AHHOTAIUSA TUCHHUILIHHEI

Jucuunnmuna
(Momyp)

buoxumus

Peannzyemebie
KOMITETCHIIUH

VYK-1, OIIK-3.

Nupukatopel
IOCTHKEHUS
KOMIIETCHIINHI

NAYK —1.1. 3HaeT TeopuI0 CUCTEMHOIO MOJAXO0/A;
MOCJIEIOBATEILHOCTh U TPEOOBAaHUS K OCYIIECTBICHUIO TOMCKOBOU U
AHATUTUYECKOM JIeSITeIbHOCTU JIJISI pEIICHUsI MOCTABJICHHBIX 3a/1a4.
NYK — 1.2. BeIzeIsieT 3Tanbl peUIeHUs U JICHUCTBHUS IO PEIICHHUIO
3a7]a49¥; HAaXO/IUTh, KPUTUYCCKU aHAITU3UPYET U BBHIOUpAET
nHpOPMALINIO, HEOOXOAUMYIO JJIs PEIISHUs TOCTaBICHHONW 3a/1a4H;
paccMaTpUBaET pa3IMYHbIC BApUAHTHI PEIICHUS 3a1a4uH.

NAYK —1.3. npu ananuze npoOJIeMHBIX CUTyallui OIIEHUBAET
MPEUMYIIECTBA U PUCKH; TPAMOTHO, JIOTUYHO, apTYMEHTHPOBAHO
dhopmynupyer

COOCTBEHHBIC CYXICHUS U OLICHKH; OTJINYaeT (PaKThl OT MHCHHH,
WHTEPIPETAIN, OLICHOK U T.JI.B PACCYXKJACHUIX JIPYTUX YUYaCTHUKOB
JIeSITeJIbHOCTH;

NVYK-1.4 paccmaTpuBaeT u mpeajaracT BO3MOXKHBIC BAPUAHTHI PEIICHUS
MIOCTaBJICHHOM 3a7]a4uM, OLIEHUBAsI MPAKTUYECKUXITOCIEACTBUN
BO3MO>KHBIX PEIICHUN MOCTAaBJICHHBIX 3ajady.

NIOIIK-3-1 Birageer anropuTMOM OCHOBHBIX (PH3UKO-XHUMHUYECKHUX,
MaTeMaTUYECKUX U UHBIX €CTECTBEHHOHAYYHBIX METO/IOB MCCIIEJOBAaHUN.
NJOIIK-3.-2 UHTepnpeTHpyeT pe3yibTaTbl PU3UKO-XUMUYECKHX,
MaTE€MaTUYECKUX U UHBIX €CTECTBEHHOHAYYHBIX UCCIEA0BAaHUMN IPU
pernieHuu TpodecCHOoHaNBHBIX 3a/1a4.

NJOIIK-3-3 JleMOHCTpUpPYET CIOCOOHOCTh K MPOTUBOAECHCTBUIO
MPUMEHEHHUS B CIIOPTE IONMUHTa U 00pHhOE C HUM.

TpynoemMkocTs,
3.e./ Hac

71252

Dopmsbl
OTYETHOCTHU
(B T.4. IO
cemMecTpam)

3 ceMecTp — KOHTpOJbHas padboTa (3a4er)
4 ceMecTp - PK3aMEH




