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1. IEJIM OCBOEHUA JUCIIUIIJINHbI

He.m: O0CBOEHMS JTUCHUILINHBI « BHOXHMHS» COCTOUT B:

=OBJIaJCHUU COOTBCTCTBYIOIIMMU KOMIICTCHLIUAMU H (bOpMI/IpOBaHI/II/I Y CTYACHTOB CHCTEMHBIX

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

JOIIMHI'a Ha q)YHKI_II/IOHI/IPOBaHI/Ie CHUCTEM OpraHoOB YC€JIOBCKaA.

- CO3JaHUM TEOPETUYCCKOW O0aszbl I JAJbHEHINEr0 HW3YYCHHS MEIUKO-OMOJIOTHYCCKUX |
KJIMHUYECKUX NUCUUIUIMH 110 crieuuaibHoctu 31.05.01 Jleuebnoe nelo.

1.

N =

HpI/I O9TOM 3aJavYaMM JHCHUITIIINHBI ABJISKOTCA:

W3y4uTh CTPYKTYpy MOHOMEPHBIX €IUHMII M OCHOBHBIC IIPUHLMIIBI CTPYKTYpHOU
OpraHM3aluy IOJIMMEPHBIX MOJEKYJ, COCTaBIIIIOIIMX MAaTEPUAIBHYI0 OCHOBY JKMBBIX
OpPraHU3MOB: O€JIKOB, HYKJIEMHOBBIX KHCIIOT, TOMO- U T€TePOIOINCAXapH OB, JIUIIHIOB.
N3yunTh MEXaHHM3MBbI B3aMMOJCHCTBUU MOJIEKYJ Pa3JIMYHBIX KJIACCOB, JIEKAIME B OCHOBE
(bopMHpOBaHUs KIETOK, OPIaHOB M TKaHEel, a B KOHEYHOM UTOre U LIEJIOCTHOTO OpraHnu3Ma.
N3yunth OCHOBHBIE METAaOONIMUYECKHE IYTH CHHTE3a U pacrlaja pa3jIMyHbIX COEIUHEHU,
NPUHUMAIOIIUX y4yacTHe B (YHKLIMOHUPOBAHUM KUBBIX CUCTEM.

N3yuuTh OCHOBHBIC MEXaHU3MbI, IPUHUMAIOIIIE yJacTHE B 00ECIICYEHNH KIETOK SHEPTHEH.
N3yunTh ryMOpajabHble MEXaHU3MbI PEryJsiLUd MeTabojJu3Ma Ha ypOBHE KIIETOK, TKaHEH U
OpraHu3ma B LIEJIOM.

[To3HaKOMUTH C OCHOBHBIMH IIOKAa3aTEJIIMH COCTOSIHHUS BHYTPEHHEH Cpelbl 310pOBOTO
OpraHu3Ma 4YeJlOBEKa U METOJAMH UX OIPEICIICHMUS.

OOy4uTh CTYJEHTOB I0JIb30BaThCs OOIIEH KapTOW MeTabOoIMYECKHX MPOLECCOB, YAaCTHBIMU
CXeMaMH MeTa0OJIMYEeCKHX IyTeW, a TakXKe CIPAaBOYHBIMU MaTepuajaMd OTHOCUTEIBHO
HOpPMAaJIbHBIX 3HAYEHUN Pa3JINYHBIX I10KA3aTeJIel COCTOSIHUS BHYTPEHHEN CpeJlbl OpraHu3Ma
[lo3HaKOMUTh C OCHOBHBIMH BapHaHTaMU BPOKICHHBIX M TNPUOOPETEHHBIX HapYIIEHUH
OOMEHHBIX MPOLIECCOB M MX OTPaXEHHWEM B M3MEHEHUSX NapaMeTpoB BHYTPEHHEH cpelbl
OpraHu3Ma 4ejI0BeKa.

HayuuTp IpOBOAWTH JIOTMYECKUE CBA3M MEXKIY BBIABISIEMBIMU OTKJIOHEHUSMHU 3HA4YE€HUN
IIOKa3aTesiel BHYTPEHHEH Cpellbl OpraHu3Ma OT UX HOPMAaJIbHOIO YPOBHS M HapyLICHUSMH
METa0O0IMUECKUX MPOLIECCOB B XO/I€ T€X MM MHBIX MATOJIOIMYECKHX MPOLIECCOB.

2. MECTO JJUCHUILJIUHBI B CTPYKTYPE OBPA3OBATEJIBHOM NPOI'PAMMBI

2.1 JIuciunnuHa “brHoXuMHs” OTHOCHTCS K JUCHUILUIMHAM 00s3aTeabHON uacTh bioka 1.

Jucuurnauael (MOIYJH), UMEET TECHYIO CBSI3b C IPYTUMHU JTUCIUTUTMHAMH.
2.2. B ta0nuiie mpuBeaeHBI MPEAMISCTBYIOMINE W TOCISAYIONINe AUCIUILTNHBI, HAMIPaBICHHBIC
Ha (OPMHUPOBAHHNE KOMIETEHITNN JUCITUTUIMHBI B COOTBETCTBUM ¢ MaTpuliel kommerenmuii Ol1.

I[MpenmecTByomme U MOCJaeIy0NAE TUCHUATINHBI,
HANpPaBJIeHHbIEe HA (POPMHUPOBAHHE KOMIIETEHHH

Ne
y [IpeamecTByromue JUCHUATIIINHBL [Tocnenyrompe qUCHUTIIIMHEL
n/n
1 buonorus ®dapmakosorus
2 buooprannueckas xumus NmMmyHOnorus




3. INIAHUPYEMBIE PE3YJIbTATBI OB YUYEHUA

[Inanupyembie pe3ysbTaThl OCBOEHHUSI oOpa3zoBarenbHOM nporpammbl (OIl) — kommneTeHuu
00y4aromuxcst ONpeAeIIoTeS TpeOOBaHUAMH cTaHgapra no crenuaabHocTa 31.05.01JIeuebHOE
neno U GOpMHUPYIOTCSL B COOTBETCTBHHM ¢ MaTpuieil komrereHuuid OI1

Ne Homep/ HaumenoBanue NHauKaTopbl 10CTHKEHUS
/i MHIEKC KOMIleTeHIHH KOMIIeTeHIHiH
KOMIIETEeHIIM U (U1 ee 4acTH)
1 2 3 4
1. YK-1 Cnoco6en ocymectBiuars | MIAYK —1.1. 3naer treoputo
KPUTUYECKUH aHaIH3 CHUCTEMHOI'0 IOJX0/a;
poOJIEMHBIX CUTYaIMi Ha | IIOCJIEI0OBATEIbHOCTh U TPeOOBaHUS K
OCHOBE CUCTEMHOI'0 OCYLIECTBJICHHIO IOUCKOBOH U
HOJIXO0/1a, BBIPA0AThIBaTh | AaHAJTIUTUYECKOM EATEIbHOCTH IS
CTpaTeruto AeicTBuil pelIeHMs] IOCTaBIEHHBIX 3a1a4.

NAYK — 1.2. Beigensier 3Tansl pereHus
U JEHCTBUS T10 PELICHUIO 3a/1a4H;
HaXOJUTbh, KPUTUYECKH aHAIM3UPYET U
BbIOMpaeT HHGOPMAIIHIO,
HEOOXOAUMYIO JUJIsl PELICHUS
IIOCTaBJICHHON 3aJlayy; paccMaTpUBaET
pa3IM4HbIe BApUaHThI PELICHUS 3a/1a4H.
NAVYK - 1.3. IIpu ananuse
poOJIEMHBIX CUTyallui OIEHUBAET
IIPEUMYIIIECTBA U PUCKHU; TPAMOTHO,
JIOTUYHO, apryMEHTUPOBAHO
dbopmynupyer

COOCTBEHHBIE CY’KJI€HHUsSI U OLICHKH;
oTIM4aeT (PaKkThl OT MHEHHH,
MHTEPHPETALUM, OLICHOK U T.JI.B
pacCyKJI€HUAX IPYyTUX YYaCTHUKOB
JeSITEIbHOCTH;

NYK-1.4 PaccMaTpuBaeT u nmpejiaraet
BO3MO>KHbBIE BapUAHTHI PEILICHUS
IIOCTABJIEHHOW 3a/1a4M, OLICHUBAsI
MPAaKTUYECKUXITOCTIEICTBUN
BO3MOYKHBIX PELIEHUN MOCTABJIEHHBIX

3a/1a4.
OIIK-3 Cnoco0eH K NAOIIK-3-1 Bnageer anroputMom
2. IPOTUBOICHCTBUIO OCHOBHBIX (PU3UKO-XUMUYECKUX,
NPUMCHCHHA NOIMHIA B MaTEMaTU4CCKUX U UHBIX
criopte ¥ 60prOe C HUM. €CTeCTBEHHOHAYYHBIX METO/IOB
HCCIIE0BAHUM.

NAOIIK-3-2 Nurepnperupyer
pe3yabTaThl PU3MKO-XUMHUYECKUX,
MaTeMaTHYECKUX U UHBIX
€CTeCTBEHHOHAYYHbIX UCCIIeIOBaHUN
IIPU PELIEHUN TPOPECCHOHATBHBIX
3ajad.

NJOIIK-3-3 JlemoHCTpUpyeT
CHOCOOHOCTH K MPOTHUBOJICHCTBHIO




MIPUMEHEHHUS B CIIOPTE JIOMUHTa K 00phOe
C HUM.

4. CTPYKTYPA U COJEPKAHUE JUCIUIIJIMHBI

4.1. OFbEM JJUCIHUIIJIMHBI U BU/IbI PABOTbI

Bua padorsl Bcero yacos CemecTphl”
Ne 3 Neq
4acoB 4acoB
1 2 3 4
AynuTopHasi padorta (Bcero) 160 78 82
B ToMm uncne:
Jlexumu (JI) 70 38 32
Jlaboparopusie padboTs (JI3) 90 40 50
B TOM YHCJIE,[IPAKTUYECKAs TOArOTOBKA
Ipaxrraeckue 3ausaTus (I13)
B TOM YHCJIC,IIPAKTUYECKAs TOATOTOBKA
KonrakTHasi BHeay1uTOpHasi padoTa, B TOM umciae: | 3,5 1.5 2
Hnousuoyanvhvie u epynnosvie KOHCY1bmayuu 3,5 1.5 2
Camocrositeabnast padora (CPC) (Bcero) 52 28 24
Hoozomoexa pepepama (PD) 4 2 2
Iloozomosxa k 3anamusm (113) 20 10 10
Ioocomoska k mexywemy konmponio (I1TK)) 10 4 6
Iloozomoska k npomesxcymounomy koumponio (I111K)) 8 2
Paboma ¢ knuscnvimu u INIEKMPOHHBIMU UCMOYUYHUKAMU 8 2
IMpome:xxyTouna | 3ader (3) Kp Kp
sl aTTeCTAUA
Ilpuem 3au., uac. 0.5 0.5
CPC, uac.
sk3ameH (D) 2(36) 3(36)
B TOM 4HCJI€:
[Ipuem 5k3., yac. 0,5 0,5
KoHncynpranus, yac. 2 2
CPC, yac. 33,5 33,5
HUTOIO: 4acoB 252 108 144
Oomas
TPYAOEMKOCTh
3a4. ell. 7 3 4




4.2. COAEP) KAHUE JUCIIUIIJINHbI

4.2.1. Pa3nennl (TeMbl) IUCHUIINHBI, BUABI 1eATEJHOCTH U (JOPMBI KOHTPOJISI

Ne Buabl aesiTeIbLHOCTH, BKJIIOYAA DODMEI
m| ce CaMOCTOSITEJIbHYIO Pa0doTy (B Yacax) P
/| me HaumenoBanue TEeKyuero
a3geaa TUCHHUILINHBI KOHTPOJIA
Ne| er | PA3Aeaa aucl J | JP | 13 | CP | Beero P
ycrneBaeMoCTH
pa
1 2 3 4 5 6 8 9
1. 13 Pa3pen: Beognoe 8 6 4 20 TECTOBBIN
3aHsaTHE. XUMHA OEIIKOB. KOHTPOJIb,
3aIInuTa
1a00paTOPHBIX
2. 13 6 pabor, 3amura
Pa3nen: GepMeHTEHL 4 2 14 pedeparos,
KOJUIOKBUYM,
3 3 CUTYaIlMOHHBIC
3aJauu
Paznen: Bbuonormueckoe | 6 8 6 18 Jlatm,
KOHTPOJIbHAS
OKHCJIEHHE. pabora
YCTHBIA OIIPOC
4. 13 4
Pasnen: XUMUA "
0OMEH YTJIEeBOJIOB. 6 6 26
5.13 4 4 4 16
Paszgen: 'opmoHBbI
6.3 4 4 4 12
Pa3pen: BuramuHbl
7.13 Paspean: Xumus ulo6 6 2 22
oOMeH HYKJIEMHOBBIX
KHCIHOT.
8. KonrakTHas 1,5 HHAUBHUAYAJIbHbIE
BHeayMTOpHas paboTa H I'PYyNIIOBbIE
Koncyanam/m
9. IIpomexxkyTounas 0,5 KonTponbnas
arrecramnusi padora
10. BCETO: 38 40 28 108
11] 4 8 12 4 22 TECTOBBIN
Pazpea: XuMus u KOHTpPOJIb,
0OMEH JIUTIHIOB. 3aluTa
1a00paTOPHBIX
pabort, 3amura
pedepatos,
8
12| 4 12 6 26 KOJTOKBHYM,

Pasznesn: OOMmeH OenKoB.

CUTYalMOHHBIC




13| 4 4 6 6 14 3aa4H,
Paznen: buoxumus KOHTPOJIbHAA
TOYEK. Buoxumus pa60Tav
. YCTHBINA OIIPOC
HEPBHOW TKaHHU.
14 4 Paznen: buoxumus | 6 10 4 10 TECTOBBIN
KpOBH, MBIIIEYHON KOHTpPOJIb,
TKaHH. 3aiuira
1a00paTOPHBIX
aboT, 3ammra
15| 4 Pasznen: buoxumus: 6 10 4 12 b > 3alll
pedepatos,
CITFOHBI,
. KOJUIOKBUYM,
COCIMHUTEIIbHOH,
. CUTYaIlMOHHBIC
KOCTHOW TKaHH.
3a/1auu,
KOHTPOJIbHAS
pabora
YCTHBIA OITPOC
16. BHeayauropHas 2 HHIMBUAYAJIbHbIE
KOHTAKTHasA pa60Ta: U IrpynmnoBbie
KOHCYJbTAallHH
17. IIpomexyTounas 36 IK3aMeH
arrecTanusi
18. Bcero 4 cemectp 32 50 24 144
19. HUTOIoO: 70 90 52 252
4.2.2. JIekiinOHHBII Kypc
Ne HaumenoBanue HaumenoBaHue TeMbl Conep:xanue Bcero
n/ | pa3mena IMCUMILIUHBI JIEKIUH JIEKINH 4acoB
n
1 2 3 4 5
Cemectp 3
1. BBoaHoe 3aHsATHE. BBenenne B OMOXuMus. buoxumus kak Hayka 8

Xumus 0eJIK0B

Xumus 0eJIKoB

0 CTPOCHUU
XAMHAYECKUX
BEIIECTB, BXOJANIHNX
B COCTaB  >KMBOM
MaTepuu,  (pu3mKo-
XAMHAYECKUX
mpoIeccax,
JIeXKAIIMX B OCHOBE
BCEX MIPOSIBIICHUI
JKU3HEICATCILHOCTH.
benkxu Hu nx
byHKIMN.
DJIeMEHTApHBIN
COCTaB OCJIKOB.
Knaccudukamms
aMHHOKUCIIOT,
o0mue CBOliCTBa
aMHHOKHCJIOT.




CrpykTypHas
opraHu3aius O0eIKoB.

DOU3NKO-XUMUYECKHE
CBOMCTBA OEJIKOB.

@DepMeHTbI

depMeHTBI

Xumuueckas
npuposa GepMeHTOB.
[IpocTbie U cI0XKHbBIE
(bepMeHTHI
(xomohepMeHTHI).
AKTUBHBIE "
aJNIOCTepUYECKHE
LIEHTPBI, ux
XapaKTepUCTHKA.
OobpazoBanue u
MpeBpalleHue
depmeHT-
cybcTpaTHOTO
KOMILJIEKCca. DHEprus
aKTUBAIUU
(hepMEeHTaTUBHOTO
npouecca.Cnenuduy
HOCTb JEUCTBUS
dbepMeHTOB,  BHIbI
crneuruUIHOCTH.
DaxkTopHl,
BITUSIONIHE Ha
CKOPOCTb  pEeaKIuii,
KaTaJ3uPyeMbIX
dbepMeHTaMu:
NHrubutopsl
dbepmenToB.Perymnsn
ust aKTUBHOCTHU
(bepMeHTOB.
Knaccudukanuss u
HOMEHKJIaTypa
(bepMeHTOB.
DepMeHThI B
KIIMHUYECKOU
JUarHOCTHKE.

Buogornuyeckoe
OKHCJIEHHE

MuTtoxoHApHAIBbHOE U
BHEMHUTOXOHAPHAJIbHOE
okucjgenue. Cunres
AT®.

buonornueckas
poJib ATO.
buonoruueckoe
OKHCJICHHE.
Knaccudukanms
MPOILIECCOB
OMOJIOTUYECKOT0
OKHCJICHHUS,
JIOKaInu3alusg HUX B
kietke, ®depMeHTHI,
Y4aCTBYIOIINE B
OHOJOrHYECKOM
OKHCJICHH.
KommnoneHnTs!
IBIXaTEeIbHOU  IIEIIH:




(h1aBOTIPOTEHHBI,
JKENE30CEePHBIE
oenku, kod3H3UM Q,
LUTOXPOMBI b, cic,

aas. Opranuzanus
KOMIIOHEHTOB
NBIXaTeNIbHOM 1IeNu B
BUJE 4-x
komiuiekcoB: HAJIH-
JIETHIPOTEHA3bI
(KoMILIEKC 1),
CYKIIUHATACTUIPOTCH
a3l (komruiekc II),
IIUTOXPOMOB bei
(KoMIUIeKC I1I),
IUTOXPOMOKCHIA3BI
(xommuiexe 1V). Poib
KO3H3MMa Q, u
mgTroxpoma C B
WHTETpaIin
KOMIIJIEKCOB.
ITonnas,
YKOpOUYCHHAs u
MaKCHUMaJIbHast
YKOpOUYEHHAas

JbIXaTeIbHbIC IIETH,
Crtpoenue AT®-
CHUHTAa3HOTO
KOMILJIEKCA.
MexaHn3m
obpazoBanust ATO.

XumMua u 00MeH
YIJIEBO/OB.

Metabonu3zm
yriaeBoaoB. CuHTe3 1
pacnaj rjiMKoreHa.

I'b®-nyrb. IM®-n1yTh.

VYraeBoasl HuX
Oouonoruyeckas pob,
KJaccuukanms u
HOMEHKJIaTypa.
Pacmennenue
YTJI€BOOB B
MUIIEBAPUTEIILHOM
TpakKTe.
AMUIOIATHYECKIE
(bepMeHTHI,
XapaKTepUCTHKA.
BcacniBanue
MOHOCaxXapuJI0B B
TOHKOM  KHIIICYHUKE
U UX JadbHEHIui
TPAHCIIOPT.
AnaspobHOe
pacIierieHme
TII0KO3bI. | IMKoau3.
Pacmennenue
rIIMKOTeHa
(TIMKOTEHOTH3).
buocuntes
TJIMKOT€Ha, pOJIb




YV JI®-ri1roK03H6l.
OxkucnurensHoe
JeKapOOKCUITUPOBaH
ue nupysara. [lukn
TPUKaApPOOHOBBIX
kucnor. Pons L[TK B
Karaboau3me
YIJIEBOJIOB.
[TenTo3odocharaprii
nytb (IM®-nyts) -
abTEPHATUBHBIN
myTh OKHCIICHHS
TIII0K030-6-(hocdara.

I'opmonbl

I'opmonbl. buocunres u
CeKpenusi TOPMOHOB.

Knaccuduxarus
TOPMOHOB.
MexaHu3M AercTBUS
TOPMOHOB OCJIKOBOW,
MENTUAHON TPUPOABI
H MPOU3BOIHBIX
aMHHOKHCIJIOT.
B3aumoneiictBue
3TUX TOPMOHOB C
peuenTopamMu Ha
MeMOpaHe  KJIETOK.
AJneHWIaTMKIa3a H
oOpa3zoBaHue
BTOPUYHOTO
MOCPETHUKA -
TAM®O.
Nuozurontpudocdar
, HOHBI  KaJbIud,
JUALITIAIEPOST U
ol Md KakK
BTOPHUYHBIC
MECCEHKEPBI.
MexaHu3M JeicCTBUS
CTEPOUIHBIX H
TUPEOUTHBIX
TOPMOHOB.

Buramuubi

BopopacrBopumbie u
JKHPOPACTBOPHUMbIE
BUTAMMHUHBI.

OOmue
IIPEJICTaBICHMS O
BUTaMHUHaX U UX
KJaccuukanus.
Howmenkimarypa
BUTAaMUHOB.
KupopactBopumsble
BUTAMMHBI.
BonopactBopumeie
BUTAaMUHBI.

Xumusg ¥ 00MeH
HYKJICHHOBBIX KHCJIOT.

Xumus 1 00MeH
HYKJEHMHOBBIX KHCJIOT.
Crpoenue u ¢pusuko-
XHMMHYeCKHeE CBOiicTBA
HK. Crpykrypa JHK U
PHK.

buonornueckas poinb
HYKJIEMHOBBIX
KHUCIIOT.
XUMHYECKUH COCTaB
HYKJIEHHOBBIX
kucinor. IlypuHoBbIe
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U NUPUMHIUHOBBHIE
OCHOBaHHUS -
cTpoeHue, (usuko-
XUMUYECKHUE
CBOMCTBA.
dochomurpupHas
CBSI3b.
Hykneorunnsiit
coctaB JJHK u PHK.
IIpaBuna 3.
Yapradda.
N3yuenune
MEePBUYHON
CTPYKTYPBI JHK.
Bropuunas
CTPYKTypa JHK.
Tpetnunas
crpykrypa JAHK.
Karabonmzm
HYKJIEMHOBBIX
KHCITIOT.
XapakTepucTuKa
HYKJIEa3. O6men
HyKieo3uadocharTos.
Pacmieruienne
ITyPUHOBBIX
OCHOBaHMi. MoueBas
KHCJIOTa — OCHOBHOM
MPOYKT
Karabonu3ma
TyPUHOBBIX
HYKJIEOTH/IOB
yesoBeka. brocuHTes
MUPUMHTTHOBBIX
HYKJICOTH]IOB.
buocuntes
JI€30KCUPHUOOHYKJIIEOT
HJIOB. buocunres
JHK 'y mpo- wu
sykapuoT. buocunres
PHK Ha JHK
MaTpHuIIE. Cunres
Oenka W TpPaHCHOPT
ero yepe3z MeMOpPaHBI.

HToro 38
Cemectp 4
8. | Xumus u oomMen XumMus 1 00MeH OO6mas 8
JMIINI0B JUMIIUIO0B. XapaKTepUCTHKA U
KIaccupuKanus

murmuaoB. [Ipoctele,
CJIOXKHBIC JIMITU ABI.
JKupHble  KHUCIOTHI:
HaCBIIIICHHBIC,
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MOHOEHOBBIE,
IIOJINCHOBBIE,
LUKINYECKHE,
OKCUKHCIIOTBI.
DU3NKO-XUMUYECKHE
CBOMCTBA  JKUPHBIX
KHCJIOT.

Jlunonutnueckue
(dbepMeHThI - JHMasa,
dochonmmassl,
c(UHOTMUEINHA3BI.
OMyJIbrupOBaHue
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
MpeBpalieHne
KETOBBIX TEN:
areroalerara, B-
THJIPOKCUOYyTHpaTa,
areToHa, bnocuHTe3
rauuepodochonunmg
OB. buocuaTes
cuHropochonnmuI0
B U TJUKOJHIHUIOB.
buocunres
XO0JIECTepUHA.
Oo6pa3zoBanue
n3oneHTeHuIaudoch
ara - AKTUBHOMU
W30IMPEHONTHON
€IMHUIIBI,
Y4aCTBYIOIIECH B
CUHTE3e
XOJIECTepHUHA "
JIPYTUX
OMOJIOTHYECKHU
aKTUBHBIX
COEIUHEHUMN. Tpu
CTaauu B OMOCHHTE3E
XOJIECTEpHHA.

9. | O0meH OekoB. O0meH 0esIKkOB. [TonHouEHHBIE 51
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IIporeouTrnyeckune
(epMeHTEI.
Je3aMuHUpOBaHME U
AeKapOOKCUIMPOBAHUE
AMUHOKUCJIOT.
MeTta60,113M aMMHaKA.
IIyTH ee
00e3BpeKNBaHUS.

HEIOJHOICHHBIC
OCIKH.
Pacmemienue
OeIIKOB B
KETyJ0IHO-
KUIICYHOM  TpPAaKTeE.
[IpoTeonutuueckue
(bepMeHTHI.
BcacriBanue
MPOAYKTOB T'HJIPOJIH3a
OEJIKOB.
BryTpukietounsle
KaTtabonmsm
aMHHOKUCJIOT.
Jle3amuHupoBaHue
AMUHOKHCIIOT U €ro
THUIIBI.
JexapOokcuIupoBaH
ne aAMHHOKHCIIOT,
oOpa3oBaHue
HEKOTOPBIX
OMOreHHBIX aMHHOB.
Metaboau3m
aMMHaKa, Ilytn
00e3BpeKNBaHNE
aMMmuaka. bwmocunTe3
MOYEBUHEI
(OPHUTHHOBBINA UK
Kpebca),
HacnencrBenneie
nedeKTh
MeTaboIn3Ma
aAMHHOKHCIJIOT.
CuHTe3 cepoTOHMHA
u MEJIaTOHMHA.
buocuntes
MEJIaHHHOB.
buocunres
THPEOUTHBIX
TOPMOHOB.
bruocuntes
KaTEXOJIAMHUHOB.
buocunTe3
noanaMuHoB. CHHTE3
KpeaTruHa u
kpeatuHuHa. CHHTE3
rema. OOpa3oBaHue
KOHBIOTaTOB TJIUIIMHA

" TaypuHA C
KEITYHBIMU
KHCJIOTaMH.
10. | Buoxumus novex. CtpoeHue u pyHKIUM OcoGennoctu
Buoxumusi HepBHOI1 nouyek. OcodeHnocTn CTPOEHHUS MIOYEK.
TKaHH. MeTa00J13Ma noueuHoi | Mexanusm

13



TkaHu. CTpoeHue
HeiipoHa. Oco0eHHOCTH
MeTadoJM3Ma HEPBHOM
TKAHU.

0o0pa3oBaHMsI  MOYH.
I'omeocTaTuueckas
byHKIUS MTOYEK.
Meraboandeckas
byHKIUS MTOYEK.
Ocobennoctu
MeTaboIn3Ma
MMOYECUHOMH TKaHU.
['opmoHnanbHas
perynsus
MO4€00pa30BaHMSI.
CrpykTypa HelpoHa.
XUMHYECKHH COCTaB
Mo3ra. OcoOeHHOCTHU
MeTadoIu3Ma
HEPBHOU TKaHH.
XUMHUYECKUE
OCHOBBI
BO3HUKHOBEHUS u
MIPOBEICHUS
HEPBHBIX
HUMITYJIHCOB.
CruHHOMO3roBas
JKHIKOCTD.

11.

Buoxumusi KpoBu u
MBIIIEYHOH TKAHMU.

XuMHYeCKHii COCTaB
KpoBU. PyHKIUU
KpoBH. XHUMHYECKHH
cocTaB
MONEePEeYHONO0JI0CATOM
MBIIIIIBI.
DOyHKIUOHAJIBHAA
OMOXMMMS MBIIIIII.

XHUMHYECKHI COCTaB
kpoBu. OyHkiuu
KpoBH. [ maBHelmne
MPOTEOJUTUYECKHUE
CHCTEMBI KPOBH.
Mopdonoruueckas
opraHu3anus
MOIIEPEYHOIIOI0CATO
Y MBIIIIEI.
XHUMHUYECKHUI COCTaB
MOMEPEYHOIIOI0CATO
U MBIIIIBL.

O yHKIIMOHAIbHAS
OMOXHMHMS MBIIIIII,
Bbrnoxumnueckne
W3MEHEHHUS B
MBIIITAX TPU
MMaTOJIOTUH

12.

buoxummus CJIIOHBI,
COeTHHUTEJIbHOM,
KOCTHOIl TKaHM.

buoxummus CJIOHBI,
COeIUHHUTEIbLHOM,
KOCTHOM TKaHM.

Komnnaren:
0COOEHHOCTH
AMUHOKHCIIOTHOTO
coCTaBa, IEPBUYHOMI
U TPOCTPAHCTBEHHOMN

CTPYKTYpHI,
OmocuHTE3a. Pomb
acKopOMHOBOM

KHCIIOTBI B
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TUAPOKCHIMPOBAHUHT
NpOJMHA W JHU3WHA.
Oo6pazoBanue
KOJIJIAr€HOBBIX
BOJIOKOH.
[Tomumopduzm
KoJul1areHa.
OcobenHocTH u
(GYHKIMHM  DJIaCTHHA.
I'muko3aMUHTIMKAHBI
U TPOTEOTIMKAHBI:
CTpPOCHHUE u
byHKIHH.
OcobenHocTu
oOMeHa BelIeCcTB B
COCAUHUTCIBLHOMN
TKaHHU.

XUMHUYECKHUN COCTaB
KOCTH u 3yo0a.
AmaTuTol.
Ocobennoctu
CTPOCHUS PA3TUIHBIX
afnaTuToB. benku
KOCTHU u 3y0a:
KOJUTIareH,
HEKOJIJIAr€HOBBIC
Oenxu. HebGenkoBrle
OpraHHYecKue
KOMITOHEHTBI KOCTH U
3y0a. Ponp nutpata B
MeTaboIu3Me
KOCTHOH TKaHH.
[lynema  3yba, ee
OMOXMMUYECKHUE
XapaKTePUCTHKHU.
buoxumus
ocreoreHesa. Teopuu
MUHEpaTu3aluu
KOCTHU " 3y0a,
CoBpeMeHHbIE
MIPEACTABICHUS 0
MUHEpaTu3aluu
KpPCTH u 3yo0a.
benkosrie
PETyJIATOPHBIE
(bakxTopsl
OoCTeoreHesa (
MHTOTCHBI,
MoporeHsl,
XeMHATPaKTaHTHI,
AHTAarOHUCTHI
MHTOT€HOB u
MOP(OTeHOB
I'opmonsI-
PETYIISTOPHI

A
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OCTEeOoreHesa n
pa30opKku  KOCTHOM
TKaHHU.
MounekyispHbie
ACIIEKTHI
IaTOJIOrMYCCKOM
JIEMUHEpaTU3alun
KOCTH u 3yo0a.
BnusHue nutaHusa Ha
COCTOSIHUE 3y0O0B.
Ponn MHUIIEBEIX
O€JNKOB, YIJIEBOJOB,
MHUKDPOIJIEMEHTOB |
BUTaMUHOB.
IlaTomornyeckne
COCTOSIHHS,
CBSI3aHHEIE c
HEONTHMAaJIbLHBIM
MOCTYIUICHHEM B
opranusMm ¢Topa u
CTPOHIIHSL.

OOmas poroBas
JKUIKOCTD (
CMEIIaHHasl CIIIOHA):
CIIFOHA
WHIMBUTYaTbHBIX
CIIFOHHBIX Kelies,
0COOEHHOCTH
CcoCTaBa, CBOICTBa,
3aBHUCHMOCTD
CTUMYJISIIUU
CIIIOHOOT/ICIICHHSI.
®du3noaorudeckas
poIb CJIIOHBI.
JlecHeBass KMJIKOCTh
(TMHTHBaJIbHASA ),
0COOECHHOCTH ee
XUMHYECKOTO
coctaBa. benku wu
(GepMEeHTBl  CITIOHBI.
MuHepanbHbie
KOMIIOHEHTBI CITFOHBI
i JIECHEBOM
skuaKocTu. CIIOHHBIE
(haKTOpHI 3aIUTHI.
3HaueHue CIIIOHBI
JUIsT  3yOOUeTIOCTHOM
CHUCTEMBI OpTraHH3Ma.
HN3menene  cocraBa

CITFOHBI B
3aBHUCHMOCTH oT
Pa3InYHbIX
(hakTopoB. Ponp
CJIFOHBI B
MUHEpaJIN3aIiH.
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Hroro 4 cemectp

32

13.

HToro yacos:

70

4.2.3. JlabopaTopHbIe 3aHATHSA

Ne
n/
n

HauMenoBanue HaumenoBanue
pa3aeJia JUCHUILIMHBI | JJAa0OpPaTOPHOrO
3aHATHA

Conep:kanue 1a00paTOpHOro
3aHATHUSA

Bcero
4acoB

1

2 3

4

Cemectp 3

I.

BBoaHoe 3angaTue. Xumus 0eJIK0B
Xumus 0eJIKOB

buoxumus kak Hayka o
CTPOCHUN XMMHUYECKHX BEIECTB,
BXOJSIIMX B COCTaB JKHBOM
Marepud,  (U3UKO-XUMHYCCKHUX
mporeccax, JIeKalmuX B OCHOBE
BCEX MPOSIBIICHUI
JKH3HEACATEIbHOCTH.

benku u ux QysKuUn.
DJIeMEHTapHBII  CcOCTaB  OEJKOB.
MeToAnsl BBIAEIEHUS W OYHUCTKH
0enKkoB. AMUHOKHCIIOTHBIN COCTaB
OEJIKOB. Knaccudukamms
aMMHOKHCJIOT, OOIMe CBOICTBA
AMHUHOKHCIIOT. CtpykTypHas
opranuzaiusi  0enkoB. DuU3MKO-
XHMHYECKHE CBOMCTBAa OEIKOB:
MOJICKYJISIpHAsT Macca, METOMABI ee
ompezeneHus, KHCJIOTHO-
OCHOBHBIE CBOWCTBA, JICHATypalus
M OCKICHHE OCIKOB.

DepMeHTHI DepMeHTHI

XuMuyeckas npuponaa
¢depmenToB. CylIHOCTH SBIECHUMN
KaTanu3a. YPOBHH CTPYKTYPHOH
OpraHu3alu (bepMeHTOB.
[Ipoctbie U CiOXHBIE (PEePMEHTHI
(xonodepmentsr).  KodakTopsr:
KOQEpMEHTbI,  TPOCTATHYECKUE
IpYIIIHI, MOHBI METAaJIJIOB.
AKTHBHBIE W QUIOCTEPUYECKHUE
HEHTPbl, UX  XapaKTepUCTHUKA.
OOpa3oBanue U IpeBpalleHHe
(bepMeHT-cyOCTpaTHOTO
KOMIUIEKCA. OHEprusi aKTUBAIUU
(bepMEeHTaTUBHOTO
nporecca.CnenupuIHOCTh
NeHCTBUS ~ ()epMEHTOB,  BHJIBI
CHEIU(PUIHOCTH. daxkTopsl,
BIIMSIONIME HA CKOPOCTh PEaKIM,
KaTaJu3upyemMblx  (epMeHTaMu:
KOHIICHTpausi  cyOCTpaToB U
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KO(aKTOpOB, KOHIICHTpAIUs
depmenTa, Temmeparypa, pH.

YpaBHeHnue Muxasnuca -
Menten. [lonsartue cyOcTpaTHOM
KOHCTaHTHI, KOHCTAHTBI
Muxansuca, MaKCHMaJIbHOM
CKOpOCTb  peakuuu. EauHuisi
(bepMeHTOB. NHrubutops
bepMeHTOB.. Perynsauus
aAKTUBHOCTHU (hepMeHTOB.
Anioctepuyeckuii KOHTPOJIb
aAKTUBHOCTHU (hepMeHTOB.
Knaccudukanusa 1 HoMeHKIaTypa
(bepMeHTOB. XapakTepucTuka

OTJIENbHBIX KJIACCOB (DEPMEHTOB.
depMeHTHI B KJIIMHUYECKOU
JMarHOCTHKE.

Buojgornueckoe
OKHCJICHH e

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

Pousib
BBICOKOYHEPTI€TUYECKUX
dbochaTtoB B  OHMOIHEpPreTHKE.
buonorunueckas poJb ATO.

Buonoruueckoe OKHCJICHHUE.
Knaccudukamus MPOLIECCOB
OMOJIOTHYECKOTr0 OKHUCJICHMS,

JOKalau3alMs UX B KIETKE,
@epMeHTBI,  y4acTBYKOIIME B
OMOJIOTHYECKOM OKHCJICHHU.
CBOOOZHOE OKHCIEHHE U  €ro
Ouonoruueckas poib. YdacTue

HUTOXpOMa P-450 B
MHUKPOCOMaTbHOM OKHUCJICHUH
9HIOTEHHBIX OpPTaHUYECKUX
COCMHEHUH M KCEHOOMOTHKOB.
Oxkucnenue,  CONMpsSHKEHHOE €
dochopunrpoBanueMm AlD,
[TonsaTue SHEPreTUIECKOTO
3apsana kietku. llemb mepeHoca
DIIEKTPOHOB " MIPOTOHOB
BHYTpEHHEH MeMOpaHBbI
MUTOXOHJIPUH (IpIXaTeIbHAS IICTIb,
PEIOKC-1IETIb). KoMmoneHTsl
JBIXaTeNbHOU 1(S1178

(TaBOTIPOTEUHBI,  KEJIE30CEPHBIC
0enku, KOdH3UM Q, IIUTOXPOMEI b,
CiC, aas. OKHCIUTEIBHO-
BOCCTAaHOBUTENbHBIC TMOTCHIIUATBI
JIBIXaTeIbHBIX MEPEHOCYUKOB.
DHepreTuyecKoe 3HAuYCHUE
CTYIIEHYATOTO TpaHCcTopTa
AJIIEKTPOHOB ~ OT  OKHUCIISIEMBIX
CyOCTpaTOB K  MOJEKYISIPHOMY
KHCIIOPOAY. OxucnurensHoe
dbochopunupoBanue B
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IObIXaTeIbHOU Eenu.
KoaddunueHt oKuCIUTETLHOTO

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

JIBIXaTEeNIbHON 1IeTI Ha OCHOBaHHUHU
PEIOKC-TIOTEHUHUANIOB,  JIEUCTBUSA
crienupUIeCKux WHTHOUTOPOB
(porenon, uumanua, CO, NHj),
BbIIETICHHE  OEJIKOBO-JIMMUAHBIX
KOMILJIEKCOB. Opranuszanus
KOMIIOHEHTOB JIbIXaTeJIbHOM IIenu
B Bune 4-x xomruiekcoB: HAJIH-
JeruaporeHaspl  (koMmruiekc 1),
CYKIIUHATACTUPOT CHA3BI

(xommuiexe II), muToxpomoB bci
(xomIIekc 1),
UTOXPOMOKCHAA3bl  (KOMILIEKC
IV). Pomp «kosHzuma Q, wu
UTOXpOMa C B  HUHTErpaluu

KOMIIJIEKCOB. ITomas,
YKOpPOUEHHasiT U MaKcUMaibHas
}’KOpO‘IeHHaﬂ OBIXAaTCIBbHBIC
LIEIH, [IpencraBnenus 0
MEXaHU3Max COHp?DKCHI/IH

okuciieHuss U (ochopuimpoBaHus
B JbIXaTenbHOM 1enu. Teopus
COTIPSKEHUS OKHCIICHUS u
dochopunupoBanus [1. Murtyenna.
ONEKTPOXUMHUYECKUN MPOTOHHBIN
IPagUCHT. Crpoenue ATO-
CHUHTa3HOTO KOMILJIEKCA.
Mexanusm oOpazoBanuss ATO.
ObpaTumocThb peaxiuu,
karanusupyemo AT®-cuHTa30i.
PazoOmenue TpaHCIopTa
ANeKTpoHOB U cuHTe3a ATO,
nevicteue 2,4 nuHUTpodeHoa.
OxucieHrne IUTOIIIa3MaTHIYECKOTO
HA/IH B #apixaTenpbHOM IICTIH.
I'munepondocdatupiii 1 Manar-

acapTaTHBIN YeJIIHOYHBIE
MEXAHU3MBI.
Xumusi 1 00MeH Meta6oau3m VYrieBobl ux
yIJ1€BOJ0B. yIJICBO/1OB. ouonoruyeckas pOJIb,
Cunres n Kjaccuukanus 1 HOMEHKIATypa.
pacnajg JluHeliHblE W pa3BETBIICHHBIC
TJIHKOTeHa. OJINTOCaXapubl. Karabonuzm
I'b®-nyTh. YIJIEBOJIOB. Pacmennenne
I'M®-nyTh. YIJIEBOJOB B IIUIIEBAPUTEIIEHOM
TPAaKTe. AMUIOIUTHYECKHE
(bepMeHTHlI, XapaKTEpUCTHUKA.

BcacbiBanue MoHOcaxapujoB B
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TOHKOM KHUIICYHHUKE n ux

JabHEUIIAN TPaHCIIOPT.
AHaspobHOe paclerieHue
[JIFOKO3BI. I'nmukomnus.
BuyTpuknerouHas JIOKalIHU3aLUs
npoiiecca. OHepreTu4ecKuii

OamaHc aHa’pOOHOr0 TIIMKOJIHU3A.
Perynsums raumkonu3a Ha ypOBHE
JTUMUTHPYIOUIMX  (EPMEHTOB -
TeKCOKUHA3HI,
dbochodhpyKTOKHHAZHI u
nupyBaTkuHaspl. Pacmerienue
TJIUKOTeHAa (TIMKOTE€HOJIN3).
CtpoeHue, MeXaHH3M JI€HCTBUS
u perynsus
rimKoreHocdopuirazpl.
buocunres rimukorena, poss Y 1P-

[JIFOKO3BL. XapaKkTepucTuKa
[JIUKOTEHCUHTa3bl.  ABTOHOMHAA
camoperyisiist  ['b® - nyru
oOMeHa YIJIEBOIOB.
I'moxoneorenes,
BHyTpukieTouHas JOKanu3anus
mnpoiecca. Peakuuu,
y4acTBYIOIIUE B TMPEOJIOJICHUU
HEOOpaTUMBIX CTaauu:
o0pa3zoBaHue
dochoenonnupysata, PpyKTo30-6-
docdara, TJTFOKO3HI.
I'mokoHeorenes B MI€YEHH,

CKEJICTHBIX MBILIIAX U MO3rOBOM
TKaHU - OCOOEHHOCTHU. Perymsmus
[JIFOKOHEOreHe3a. JBa IIyTH
OKHUCIIeHUsI (DPYKTO3bl B IICUEHH.
Hapymenust yrineBogHoro ooMeHa.
AspoOHBIT MeTabonu3M
nupysara.  MHUTOXOHIpHUM -
CTPYKTypa M DHEpPreTUYECKHE
GyHKIUU. OxucnurensHoOe
JeKapOOKCUIIMPOBAHUE THpPYBaTa.
Crpoenue  MynabTU(GEPMEHTHOTO
MUPYBaTAECTUAPOT€HA30T0

KOMILIEKCA. CymmapHoe
ypaBHEHHE W  DJHEPreTHYECKUU
OanaHc OKHCJIUTEJILHOTO
JeKapOOKCUIMPOBaHUS THpyBaTa.
Perynsmm[ AKTUBHOCTHU

MUPYBATAECTUAPOrE€HA3HOTO
KoMIuiekca. Llukn TpukapOOHOBBIX
KHUCIIOT. OHEPreTUYeCKud UTOT
okucnenus anetun-KoA B I[TK.
Ponrp  HTK B  kartabonmsme
yriaeBofoB.  Amdubonumueckoe
sHauenue I[TK. ABToHOMHas
CaMOperyJIsIus ITK.
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[TenTozodocharaprii myts (I'MD-
MyTh) - QIBTEPHATHBHBIA IyTh
OKHCJICHUS  TJIH0K030-6-ocdara.
Buyrpuknerounas — jgokanusauus
nponecca. OTaenbHble peakiul UxX
TEPMOIMHAMUYECKIE

XapaKTEePUCTUKH. CymmapHoe
ypaBHEHHE  TMEHTO030(0ochaTHOTO
nytd. [lukinuueckuit  xapakrtep

3TOTO npoiiecca, YYaCTKH
nepekpecTa c TJIMKOJIU30M.
ABTOHOMHAsI caMOpeTyIIsus
neHTo30¢ochaTHoro MyTH.
buoxumuueckas poib
neHTo30¢ocdaTHOro MyTH

OKHCJICHUA TI'IFOKO3BI.

TI'opmoHnbI

T'opmonbI.
buocunTe3 n
ceKkpenus
TOPMOHOB.

Knaccudukanus ropMoHOB.
MexaHu3M JEUCTBHS TOPMOHOB
OENKOBOH, MENTUIHOW TPUPOABI U
MIPOU3BOTHBIX AMHUHOKHCJIOT.
B3aumopencrBue 3TMX TOPMOHOB
C peuenrtopamMu Ha MeMOpaHe
KJIETOK.  AJIeHWJaTUMKIa3a |
oOpa3oBaHue BTOPUYHOTO
nocpenuuka - HAM®. Ponp G-
0EIIKOB B TPAHCIYKIIUH
TOPMOHAJIBHOKO curHana. HAM®
AJUTOCTEPUUYECKUI peryasTop
MPOTEMHKMHA3. YYacTBYIOIIHX B
dbochopmupoBaHUN  PA3IUYHBIX
BHYTPHUKJIETOYHBIX OENKOoB.
Wnosurontpudocdar, VOHBI
KaJbLMs,  JHAUWITIULEPOT U
ul' MO Kak BTOpUYHBIE
MECCEHIKEPHI. Mexanusm
JIEHCTBHS CTEPOUIHBIX u
TUPEOUTHBIX TOPMOHOB.
OO6pazoBaHHe KOMITJIEKCA TOPMOH -
LIUTOIIa3MaTUYECKUI  peLenTop,
TpaHCJIOKAIMsI €ro B SJIPO,
perymsus TPAHCKPHUILIIHI
ONpEJIETICHHBIX T€HOB.

BuramMuHbI

Boaxopacrsopu
Mble U
JKMPOPACTBOPH
Mble
BUTAMUHBLI.

OO6mwme nmpeacTaBiIeHUs O
BUTaMMHAX U UX KIacCUPUKAIHSL.
Homenknarypa BUTaMUHOB.
’KupopacTBopuMBIE BUTAMHUHBI.
Burtamunsl rpymnmsl A: peTUHOI,
pETHHANIb. PETUHOEBAsI KMCII0Ta
Buramunsl rpynnst [I; Butamus /1>
u /I5. Butamunsl rpynmnsl E (-
[J-[J-Ttoxodeposnr). ButamuHb
rpynnsl K (uimoxuHoHsl,
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MEHaxWHOHBI). Butamun P
(KOMILIEKC HEHACBIIIICHHBIX
KHUPHBIX KUCJIOT).
BonopacTBopumbie BUTAMUHBL.
Butamun B (Tnamun). Butamun
B> (pubodnasun). Butamun B3
(mMaHTOTEHOBAsI KUCIIOTA).
Buramus Bs. PP (HukotrHOBast
KHCJIO0Ta, HUKOTUHAmMK ). Butamun
Be (mupoaokcuH, MUpUIIOKCab,
nupugokcamut). Butamun Bio
(xob6anamun). Butamun Bc, By
(dbonuenas, kucnora). Butamun C
(ackopOuHOBas KucnoTa). Butamun
H (6buotun). Buramun P (pyTuH,
ouoduiaBonon1el). Butamua U- (S-
METHIIMETHOHUH).
BuramuHononoOHbIe BelecTna -
BUTaMuH Bis (manramoBas
KHCJIOTa), BUTaMUH BT
(kapHUTHH), BUTaMUH Q
(yOMXUHOH), XOJIUH, TI-
aMUHOOEH30MHas KUCIIOTA,
WHO3UT, JTUMIOEBAsI KUCIIOTA.
[IpoBuTaMUHBI. AHTUBUTAMHHBI.
I'umno-, aBUTaMHHO3BI,

THUIIEPBUTAMUHO3BI

Xumus v o0MeH Xumus u buonornyeckas poJIb
HYKJICHHOBBIX KHCJIOT. | 00MEH HYKJIEMHOBBIX KHCJIOT.
HYKJEHHOBBIX | XMMUYECKUI CcOCTaB

KHCJIOT. HYKJIEMHOBBIX KHCJIOT.

Crpoenne n [lypuHOBBIE W TUPUMHIAUHOBBIE

¢puzuko- OCHOBaHHUS - CTpOEHME, (PU3HUKO-

XMMHYecKHne XUMUYECKHE CBOICTBA.

coiictea HK. | Yraesonusii KOMITOHEHT.

Crpykrypa Hyxieo3uapl n HYKICOTHUIBI, HX

JHK U PHK. CTpOCHHME U  HOMEHKJIATYypa,

(GU3NKO-XMMHUUYECKHE  CBOMCTBA.

MunopHbIe KOMIIOHEHTBI
HYKJIEHHOBBIX KHCIIOT.
[TepBuunas CTPYKTypa
HYKJICHHOBBIX KHCIIOT.
dochonnrpupnas CBS3b.

Hyxneotunusiii cocta JHK u
PHK. TIlpaBuma 3. Yapradda.
N3yuenune nepBUYHON CTPYKTYpPhI
JHK. Bropuunas cTpykTypa
JAHK. Mogens Yorcona - Kpuka.
Posb BOmOpomHBIX CBsI3EH W
ruApodOOHBIX B3aMMOJICHCTBHIA B
cTadbmIn3aun OucnupanbHOU
monekynsl  JIHK.  Tpernunas
CTPYKTypa JIHK. YpoBHU
cynepcnupanuzanun  JHK B
xpomaTuHe. DU3UKO-XUMUUYECKHE
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cpoiictrea JIHK. Ctpykrypa wu
CBOWCTBA TPaHCIOPTHBIX,
pubOCOMaIbHBIX, W MAaTPUYHBIX
PHK y »ykapuor u HpOKApHOT.
Bropuunas u TpeTUYHAas
CTPYKTYphl ~ pUOOHYKJIEHHOBBIX
kucnot. Mainsie sinepubie PHK, ux
CTpOCHHE U OMOJIOTHYECKAst POIIb.
Karabonu3sm HyKIEHMHOBBIX
KHUCJIOT. XapaKTepUCTUKa HYKJIEa3
- DJHJIOHYKJI€a3bl, 3K30HYKJIEa3bl,
J€30KCUPHOOHYKIIeasHl,

puOOHYKII€a3bl,  PECTPUKTA3BI.
Obmen HyKJeo3uapochaTos.
Paciiernnenue IIyPUHOBBIX

OCHOBaHMi. MoueBag KHUCIOTa —
OCHOBHOM TPOAYKT KaTabosm3ma

IMIYPUHOBBIX HYKJICOTHI0B
YCIO0BCKaA. PaCIlIeHJ'IeHI/IC
IMUPUMUINHOBBIX OCHOBaHUH.
buocuntes ITYPHUHOBBIX

HYKJIEOTU10B. McTOuHMKM a30Ta u
yriiepoja B IIyPpUHOBOM  ILIUKIIE.
IlocienoBarenbHOCTh peakuvii B
CHHTE3€ ITyPUHOBBIX HYKJICOTHJIOB.
O6pazoBanue
bochopudozunmupodocdara.
Nuo3uamoHodochar -
npeamectBeHHUK AM® u GM®.
ITpeBpamenne AM® u GM®. nox

JIEUCTBUEM crienupuIecKux
KWHAa3 B HYKIEO3UIIU- U
TprdocharhI. Penerumus
OnocuHTe3a IIyPUHOBBIX
HYKJICOTH]IOB o NPUHIUITY
oOpatHo CBS3U. buocunres

MUPUMHUINHOBBIX HYKJICOTHUOOB.
HcrouHnuku azora u yriiepoga B

MUPUMHUITHOBOM IIUKJIE.
Ypunuamonodocdat -
peAIIeCTBEHHUK APYTHUX

NUPUMHUIUHOBBIX  HYKJIEOTH[IOB.
buocuntes
JI€30KCUPUOOHYKIICOTH/IOB.
buocnares JHK y mpo- wm
sykapuor. llomykoHCepBaTUBHBIN
Mexanm3Mm  permmkannn - JIHK
npemiokeHHbil k. YOTCOHOM
®. KpuxoMm. Ortambl OuOCHHTE3a
JHK. OnoHranus pemimkanuu.
Tepmunanus peIUTMKaIIH.
buocunte3z PHK na JIHK marpure.
CuHTe3 Oenka W TPAHCIOPT €ro
yepe3  MeMmOpanbl.  TpaHcmopt
CHUHTE3MPOBAHHBIX OEJIKOB 4Yepe3
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MeMOpaHbl. Perymsiust cuHTE3a
OEJIKOB.

Uroro 3 cemect 40
8. | Xumus u ooMeH Xumus u Ob6mas XapaKTepPUCTUKA u|12
JIMNHI0B o0MeH KJIacCU(UKALIHS JIUTIUAJIOB.

JIMNH/I0B. [IpocTeie,  CIOXHBIE  JIMIUJBL.

>KI/IprI€ KHCJIOTBI: HACHIILICHHBIC,

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

KHUPHBIX KUCIOT. Bocka - cloxHbIe
3¢uUpel  BBICIIUX  CIOUPTOB U
BBICIIIHX MOHOKapOOHOBBIX
kucnoT. [IpeacraBuTenn BOCKOB:
CIIEpMAIIET, JAHOJMWH, IMYEIUHbINA
BOCK U Jp. TpHanuIrivuepossl -
CTpOCHUE, CBONCTBA,
ouonornyeckas POJIb.
['munepodochommubt
(hochaTBIMITXOIMHBI,
dbochaTuIUIITAHOIAMUHEI,
dbocharuauIceprHsl,
(dochaTuaAUIMHO3UTOIBI,
dhochaTHIUATTUIIEPOITHI,
JudochaTHANITITULEPOIIBI
(KapAMONUIIUHBI) -  CTPOEHHE,
(U3UKO-XUMHUYECKHE  CBOMCTBA,

ydactue B MIOCTPOCHUH
OMOJIOTHUECKUX MeMOpaH.
Cdunrodochomunuasl. CtpoeHue
c(uHrO3MHA u
JUTHIPOC(UHTO3HMHA.
O6pa3oBanue Hepamma.
Cunromuenuapl -  CBOMCTBA,
Ouosoruyueckas pOJIb.
'mukonunuasl -  1epeOpo3ubl,
epaMU0JIUTOCaXapUabl,
TaHTJIMO3HUIBI. Ctpoenue,

ouonorndeckas poib. CTepou bl
MIPOM3BOTHBIC
[UKJIOTIEHTanepruipopeHanTpeHa
Knaccudukanmss  crepounios.
Creponbl (cTepuHbl). X0JIECTEPUH
- CTPOCHHE, CBOWCTBA,
Ouonornueckass poib. KemuHble
KHCIOTHL. [ J1aBHBIE  KEITYHBIC
KHCJIOTBI - XOJeBast u
xeHoze3okcuxomnepas. CrtpoeHue,
CBOICTBa, OHOJOTHYECKasl POJIb.
Bropuunble JKeT4YHBIE KHCIOTHI.
OobpazoBanue KOHBIOTATOB
KEJIUHBIX KHCIOT C TJIULUHOM M
taypuHOoM. TepmeHbl, o0mias
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xapaktepuctuka.  CTymneH4aroe
pacuierieHie JUNUI0B MU B
KEIyI0YHO-KUILIEYHOM TpaKTe.
Jlunonutuyeckue  GepMeHTH -
JUTasa, dhocdonumassl,
C(UHOTMUEIINHA3BI.
OMYyJIBIUPOBAHUE KHPOB, PpOJIb
JKEJIUHBIX KHUCJIOT. BcacbiBaHne
MPOJIYKTOB pacuierieHus
JUNUIAOB B TOHKOM KHIIICUHHUKE.
TkaneBol Jmnonus. Yyactue B
TOM IIpOLeCcCe  TPUIIIMLEPUI-,
JUTTULHUPUI- u
MOHOTIJIULEPUIIINAIIAS.
Jlunonporennnumnasa J1a3Mbl
KpoBH. Posb  CBIBOPOTOYHOTO
alb0yMHUHA B TPAHCIOPTE KPOBBIO
JKUPHBIX KHUCTIOT. AKTHBHUPOBAHUE
JKUPHBIX KHUCJIOT, pOJIb B 3TOM
npouecce anmi-KoA-cunrerassl.
Tpancnopt anmi-KoA-
MPOU3BOAHBIX KUPHBIX KUCIOT U3
[UTOIJIa3Mbl B MATPHUKC, y4acTue
KapHUTHHA. Mexanuszm B-
OKHUCJICHUS HACBIIIEHHBIX
JKUPHBIX ~ KHUCJIOT €  YETHBIM
YUCJIOM  YIJIEPOJHBIX  aTOMOB.
Oco06eHHOCTH OKHCIICHUS KUPHBIX
KUCIOT C HEYETHbIM  YHCIOM
atToMoB  yriepona. CymmapHoe
ypaBHeHHE [ -  OKHUCJICHHUSA
JKUPHBIX  KUCIOT.  buocunrtes
KUPHBIX KHCIIOT. Pons
armunmnepenocsimero (AIIb) Genka
B (YHKIIMOHUPOBAHUU
MyJIbTU(EPMEHTHOTO KOMILIEKCA.
Uctounnku HAJI®H JUISt
OMocuMHTE3a  JKUPHBIX  KHUCTOT.

OobpazoBanue MaoHnI-KoA.
MexaHu3m HapaIuBaHUs
YIIIEPOTHON MEHU KUPHOU

KUCIOTHI. [{ukinnueckuii xapakrep
OWocuHTE3a  JKHPHBIX  KHCJIOT.

Yetnipe JTamna [MKJIIA;
BOCCTAHOBJICHHE, KOHJCHCAIUSI,
Jleruaparanus, HaCBIIIICHUE.
CymMmapHoe ypaBHEHUE
OnocuHTEe3a MaTbMATHHOBOM
KUCJIOTBL. Perynsiuusa mnpoueccon
OKHCIICHUS u OMoCuHTE3a

KUPHBIX KUcI0T. OOpa3oBaHue u
[IpEBpalLlEHUE KETOBBIX TEI:

areToarerara, B-
THIpOKCHOyTHpaTa, aleToHa,
buocunTes
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rIrEepodoCcOTUIHIOB.

buocunte3 chunrodochomummIoB
U T[IHKONMUOUAOB. buocunres
XO0JIeCTeprUHa. BHYyTpHKIETOYHAs

JIOKATH3aUs npoiiecca.
Oo6pa3zoBanue

n3oneHreHuaudocdara -
AKTUBHOU H30IPEHOUTHON
CIIMHHUIIBI, YIACTBYIOIICH B CHHTE3E
XOJIeCTepuHa u JIPYTHX
OHMOJIOTHYECKH AKTUBHBIX
coequHeHuu. Tpu cragum B
OnocuHTE3C XOJIeCTepUHA:
oOpa3oBaHHe MEBAJIOHOBOU

KHCJIOTBI, 00pa30oBaHUE CKBaJICHA,
MHOTOCTYIIEHYaTO€ IPEBPAILECHHE
JAaHOCTEPUHA B XOJIECTEpPHH.
Oxcumerunriayrapui-KoA-
penykTasza aJNI0CTePUUECKUM
bepmeHT, peryaupyromun
CKOpPOCTb CHHTE3a XOJIECTEPHHA.
Tpancnopt CHHTE3MPOBAHHBIX:
TPUALIMITIIULIEPOJIOB u3
KHLIeYHHKa B KpoBb. OOpa3oBaHue
XUJIOMHUKPOHOB. buocunres
KEITYHBIX KUCIIOT.

O0MeH 0eJIKOB.

O0MmeH Oes1koB.
IIporeosmTnye
CKHue
(epmenTHI.
Jde3aMmuHHpOBa
HHE U
AeKkapOoOKCcHIn
poBaHue
AMHUHOKHCJIOT.
Meta6os1u3m
aMMHaKa.
IIyTH ee
00e3Bpe:KMBaH
usl.

OOmias cyrouHass MOTpeOHOCTH B
Oenkax  B3pOCIOrO  YeEJOBEKa.
ITosHOLIEHHBIE U HENIOJIHOLICHHBIE
Ooenku. Pacmiensienue OelkoB B
JKEIyAOYHO-KUIIEYHOM  TPaKTe.
[IpoTeonutnyeckue  (HEepMEHTHI.
AxTuBanus IIEHCUHOT'€Ha,
TPUIIETICUHOT€Ha,

XVUMHTPUIICUHOT€HA, TIPOAJIACTa3bl.
Tpuncun - kiIo4eBOH (QepMEeHT
aKTHBAallUM BceX NPo(epMEeHTOB,
CHUHTE3UPYEMbIX  MOJKEITyI0UYHON
JKenne3ou. BcacblBaHuE NPOTYKTOB
ruaponu3a OenkoB. Tpancmopt
aMUHOKHUCJIOT uepe3 MeMmOpaHy
KHMILIEYHOTO DIHUTENHUS U JPYIHX
KJIETOK. Pacmiennenue TKaHEBBIX
OENKOB. BHyTpukneTounsle
MIPOTEA3BI. buonornueckoe
3Ha4Y€HUE TKAHEBOI'O MPOTEOJIN3A.
Karabonuzm aAMHHOKHCJIOT.
IlepeamuHupoOBaHue. Posnb
BUTaMrHa B6, B 3TOM mporecce.
JlesamMuHMpOBaHNE aMUHOKHCIIOT
u ero Ttunel. OkucauTEIBHOE
JIe3aMUHUPOBaHUE TIIyTaMUHOBOU
KUCIIOTBL.  Xapakrtepuctuka L--

12
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TITyTaMaTIeTuAPOreHa3bl.
OKuCIUTENHHOE Ie3aMHUHUPOBAHUE
npu ydyactuu okcugaz D-u L-
AMHHOKHCIIOT.
JexapbokcunupoBaHue
AMHHOKHCIIOT, oOpa3zoBaHue
HEKOTOpPhIX OHOTEeHHBIX aMHUHOB.
Merabomuzm  ammuaka, Ilytm
00e3BpeKUBaHUE aMMHaKa.
buocunres MOYEBUHBI
(opautrHOBBIM  1mmKI  Kpebca),
CymMmapHOe ypaBHEHHME CHHTE3a

MOYECBHHBI. Kara6omm3m
YTIAEPOHOTO CKenera
AMHUHOKHUCJIOT. [ JIMKOTeHHBIE |
KETOICHHBIC AMUHOKHCIIOTHI.
AMWHOKUCIIOTHI,

IpeBpalllaloIecs B  aleTui-
KoA wu4epe3 mnupyBar: anaHuH,
LUCTEeUH, TpunrodaH, cepuw,

TPEOHUH, TJIULIHH.
AMMHOKHCIIOTEI,

npeBpaiaronpecs B aneTwi-KoA
qyepes areroaretun-KoA:
(deHwnanaHuH, TUPO3WH, JIM3HH,
TpunToda, JICHLIMH.
AMMHOKHCIOTEI,

MpEeBpAIIAOLIUECS B o-
KETOTJIyTapar: apTUHUH,
TUCTUIMH, TTyTAMHUHOBAsI KUCIOTA,
TJIyTaMHH, TIPOJINH,
AMUHOKHUCIIOTHI,

MIPEBPAITAIOITECS B
OKcaJyioarleTar: acmaparuHoBas
KHUCJIOTA, acriaparuH.
AMWHOKHUCIIOTHI,

npeBpalarommecs B (Qymapar:
dbeHunanaHuH, TUPO3HH.
O6pazoBaHue AKTUBHOTO

cynehatra mpu  KaTabonmu3me
[MCTHHA U IUCTEUHA. MEeTHOHUH
KaKk  METWIMPYIOIIHUH  areHrT.
OOpa3zoBanue S-
aJICHO3WJIMETHOHMHA M PEaKIHH,
WIyIIMe ¢ ero yvactuem. Ponb
TeTparupooIueBoil KUCIOTHI B

MeTadoII3Me AMUHOKHCIIOT.
Hacnencrsennsie e eKThl
MeTadom3Ma AMHUHOKHCIIOT.

HpCBpaH_ICHI/IC AMHUHOKHUCIIOT B
CIICOHUATIU3UPOBAHHBIC TTPOAYKTHI.

Cunres CEpPOTOHMHA u
MeEJIaTOHWHA. bunocuntes
MEJIaHUHOB. buocunres
TUPEOUTHBIX TOPMOHOB.
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bruocunTes KaTeX0JaMUHOB.
BI/IOCI/IHTC3 IIOJIMAMHUHOB. CI/IHTGB
KpeaTuHa W KpeaTuHuHa. CHHTE3
tema. OOpa3oBaHHE KOHBIOTATOB
IVIMIIMHA W TaypuHa C JKeTYHBIMU
KHCIIOTaMH.

10. | BUOXMMHUS NOYeEK. Crpoenne n OcCoOEHHOCTH ~CTPOEHHSI TOYEK. 6
buoxummusi HepBHOM byHKuun Mexanusm 00pa3oBaHHsI MOYH.
TKAaHU. NnoYeK. I"'omeocraTnueckas byHKIHS

OcobennocTun nouek. Merabonuueckas QyHKIus
MeTado1u3Ma MOYeK. OcobenHoctu
MOYeYHOMH MeTaboiM3Ma TMOYEYHOW TKaHU.
TKAHH. I'opmonanbHas perynsuus
Crtpoenue Moue00pa3oBaHMUs.
HeiipoHa. CrpykTypa HelpoHa.
Oco0ennocTn XUMUYECKUH  COCTaB  MO3ra.
MeTalou3mMa OcobenHoctu MeTrabosin3Ma
HEPBHOM HEpPBHOW TKaHU. XHMUYECKHUE
TKaHH. OCHOBBI BO3HUKHOBEHUS u
MIPOBEICHUS HEPBHBIX
HMITYJIbCOB. CnuHHOMO3rOBas
JKUJIKOCTb.

11. | BuoxumMusi KPOBHM 1 XuMHn4yecKui XHUMUYECKUN COCTAaB KPOBH. 10

MBIIIEYHOI TKAHH. coctaB kpoBHu. | OyHkiuu kposu. [ naBHeimme
DyHKIUn IIPOTEOTUTUYECKHE CUCTEMBI
KPOBH. KpoBu. Mopdonoruueckas
XuMHn4yecKui opraHu3anus
COCTaB MOMEPEYHOIOIOCATON MBIIIIIBI.
nomnepevyHonos | X¥MMUYECKUN COCTaB
ocaroi MOMEPEYHOIOI0CATON MBIIIIIBI.
MBIIIIBI. OyHKIIMOHANbHAS OMOXUMHS
@dyHkUOHAJb | MBIIIL. buoxumuueckue
Hasi OMOXUMHUSI | U3MEHEHMS B MBIIINAX NIpU
MBI, MIATOJIOTHH

12. | BuoXMMHA CJIIOHBI, buoxumusn Konnaren: 0COOEHHOCTH 10
COeJUHUTEIbHOI, CJIIOHBI, aMUHOKHCIIOTHOT'O cocTaBa,
KOCTHOM TKaHH. COeIMHUTEJbHO | IEPBUYHON U IPOCTPAHCTBEHHOU

i, KOCTHOM CTPYKTYyphl, OmocuHTe3a. Poib
TKAHH. acKopOMHOBOM KHUCJIOTBI B
TUIPOKCHIIMPOBAHUM TIPOJMHA U
JU3UHA. Ob6pa3oBanue
KOJIJIar€HOBBIX BOJIOKOH.
[Tomumopduszm KOJIJIareHa.
OcobenHoctu u byHKITUH
snacTuHa. [ MMKO3aMUHITIMKAHBI U
MIPOTEOIVIMKAHBL:  CTPOEHUE U
¢ynkunu. OcoOeHHOCTH OOMeEHa

BEILIECTB B COEIUHUTEILHOMN
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TKaHHU.

XUMUYECKUI COCTaB KOCTU U
3y0a. Amarutel. OcoOeHHOCTH
CTPOCHUS PA3JIMYHBIX aANaTHTOB.
benku koctu u 3y0a: KoJIareH,
HEKOJJIAT€HOBBIE OeKHU.
HebenkoBbie OpraHu4ecKue
KOMIIOHEHTHI KOCTH M 3y0a. Pomb
nUTpaTa B MeTabonu3Me KOCTHOU
tkanu.  Ilynmema  3y0a,  ee
OMOXMMHUYECKHE XapaKTEPUCTUKH.
buoxumusa ocreorenesa. Teopuu
MUHEpaTu3aluu KOCTU U 3y0a,
CoBpeMEHHBIE TMPEACTaBICHUS O
MUHEpau3alud KpcTU H  3y0a.

benkoBbie perynsTopHbIE
(bakTopsI OCTeoreHe3a (
MHUTOT'€HBI, Mop(oreHsl,

XeMHATPaKTAaHThl,  AHTAarOHUCTHI
MUTOT€HOB H  MOP(OTreHOB ).
["OpMOHBI-perynsaTopbl
OCTEOreHe3a U pa3dOpKU KOCTHOMU
TKaHU. MOJNEKyIsIpHbIE AacleKThI
IIaTOJIOTMYECKON
JEeMUHEepaIu3aluil KOCTU U 3yba.
Bnusinue nuTaHMs Ha COCTOSIHHE
3y0oB. Poib mumieBbX O€IKOB,
YIJIE€BOAOB, MHKPOAJIEMEHTOB U
BUTaMHWHOB. [Taronmornueckue
COCTOSIHHUA, CBsI3aHHbIE c
HEONITUMAIILHBIM TTOCTYIIJICHHEM B
opranusM ¢Topa U CTPOHIIHSL.
OOmass poroBas KHUAKOCTH  (
CMeIllaHHas  CJIOHA): CIIOHA
WHIMBUTYaJTbHBIX CITFOHHBIX
JKelle3, OCOOGHHOCTHM  COCTaBa,
CBOMCTBA, 3aBHUCHUMOCTh
CTUMYJISILUU  CJIIOHOOT/ENICHHUS.
@u3noIIoruyecKass poJib CIIOHBI.
[ecHeBas KUIKOCTh (
TUHTHUBAJIbHAS ), OCOOEHHOCTH €€
XMMHUYECKOro cocTtaBa. benku u
(bepMeHTHI CItoHBL. MUHEpaTbHbIE
KOMIIOHEHTBI CIIOHBI U JIECHEBOU
xunkoctd. CiroHHBIE  (aKTOPHI
3aIIUTHI.

3HaueHne CITIOHBI JUIST
3y004eNt0CTHOM CUCTEMBI
opranusma. M3meHeme cocraBa
CIIOHBI B 3aBHUCUMOCTH  OT
pa3auuHbiX  (QaktopoB.  Poisb
CJIIOHBI B MUHEPAJIU3allH.

Hroro 4 cemecTp

50

HUTOI'O yacoB B cemecTpe:

90
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4.3. CAMOCTOSATEJIBHASA PABOTA

Ne | HaummenoBanue paznena | Ne Buasr CPC Bcero
n/n (TemMbl) JTUCUMIIIIMHBI n/n 4acoB
1 3 4 5 6
Cemectp 3,4
1. BBoanoe 3anstue. XuMus 1.1. IToaroroska pe(bepaTa (Pe(b) 4
benkos. 1.2. | loaroroska k 3ausTusam (I13)
1.3 | [loaroroBka K TeKyIeMy KOHTPOJIO
(ITTK)
1.4 | [logroroBka K IpOMEXYTOUYHOMY
koHTpoJo (IITIK)
1.5 | PaboTa ¢ KHM)KHBIMU UCTOUHUKAMU U
AIEKTPOHHBIMU UCTOYHUKAMU
2. DEepMEHTBI. 1.1 | PaboTa ¢ KHM)KHBIMU UCTOUHUKAMHU 2
1.2 | PaboTa 31€KTPOHHBIMU HCTOYHHKAMH
1.3 | [loaroToBka K TEKyleMy KOHTPOJIO
(ITTK)
3. Bbuonornueckoe okucinenune. | 1.1 [Moaroroska pedepara (Ped.) 6
1.2 | Toaroroska k 3ausTusam (I13)
1.3 | [logroroBka K TEKyIeMy KOHTPOJIO
(ITTK)
1.4 | IlogroroBka K IpOMEXYTOUHOMY
koHTpoo (TITIK)
1.5 | PaboTa ¢ KHM)KHBIMU UCTOUHUKAMHU U
AIEKTPOHHBIMU UCTOYHUKAMU
4. Xumusa 1 ooOMeH YIJI€BOJIOB. 1.1 TloaroroBka pe(l)epa”[a (Pe(l)) 4
1.2 | IMoaroroska k 3anstusam (I13)
1.3 | [loaroroBka K TeKyIeMy KOHTPOJIO
(ITTK)
1.4 | IlogroroBka K IpOMEXYTOUHOMY
koHTpoJo (TITTK)
1.5 | PaboTa ¢ KHM)KHBIMU UCTOUHUKAMU U
AIEKTPOHHBIMU UCTOYHUKAMU
5. T'opmonbl .1 | Toarorosxa pedepara (Ped.) 4
1.2 | Moaroroeka k 3amsTusiv (I13)
1.3 | IlogroToBka K TEKyLeMy KOHTPOJIIO
(IITK)
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1.4

[ToaroroBka K MpOMEKyTOUYHOMY
koHTpomo (IITIK)

1.5 | PaboTa ¢ KH>)KHBIMH UCTOYHUKAMHU U
3JIEKTPOHHBIMH UCTOYHUKAMHU
6. Buramunbt LT | Mogroroska pedepara (Ped.)
1.2 [Toaroroska k 3anstusm (113)
1.3 | [loaroroBka K TeKyIIeMy KOHTPOJIO
(IITK)
1.4 | IlogroroBka K IpoOMeEXyTOUHOMY
konTtposmo (I1T1K)
1.5 | PaboTa ¢ KHI>KHBIMH UCTOYHUKAMHU U
ANEKTPOHHBIMU UCTOYHHKAMU
7. Xumust 1 0OMeH 1.1 | PaboTa ¢ KH>KHBIMH UCTOYHUKAMU
HYKJIEMHOBBIX KHUCJIOT.
1.2 | PaboTa 27eKTpOHHBIMH UCTOYHUKAMU
1.3 | [loaroToBka K TeKyIeMy KOHTPOJIIO
(IITK)
1.4 | IlogroroBka K IpOMEXYTOUHOMY
koHTposo (I1T1K)
Htoro B 3 cemectpe 26
LT | Hogroroska pedeparta (Ped.)
12| Homroroska k sanstusm (I13)
1.3 | [logroroBka K TeKyIeMy KOHTPOJIIIO
8. (ITITK) 4
Xumust 1 0OMCH JINITH/IOB. 1.4 | IlogroroBka K IpOMEXYTOUHOMY
kouTpodro (TIT1K)
1.5 | PaGoTa ¢ KHMKHBIMU UCTOYHUKAMH U
ANEKTPOHHBIMU UCTOYHUKAMU
LT | Hogroroska pedeparta (Ped.)
1.2 | Moaroroska x 3ansTusm (I13)
1.3 | [loaroToBka K TEKyIeMYy KOHTPOJIO
9. (TITK) 6
Ob6meH 6enkoB. 1.4 | IlogroroBka K IpOMEXYTOUHOMY
koHTpoo (TITIK)
1.5 | PaboTa ¢ KH>)KHBIMH UCTOYHUKAMHU U
AJICKTPOHHBIMH UCTOYHUKAMHU
LT | Moaroroska pedepara (Ped.)
1.2 | Moaroroska x 3ansTism (I13)
1.3 | [loaroToBka K TeKyIeMy KOHTPOJIO
10. (TITK) 6
buoxumust moyek. buoxumust | 1.4 | [ToAroToBKa K HPOMEKYTOUHOMY
HEPBHOH TKaHU. xouTposmo (IT1K)
1.5 PaboTa ¢ KHMKHBIMU UCTOYHUKAMH U
ANEKTPOHHBIMU UCTOYHUKAMU
11 [ToaroroBka pedepara (Ped.)
11. 1.2 | Moaroroska k 3anstusm (I13) 4
1.3 | IloaroTroBka K TEKyIIEMY KOHTPOJIIO

(TIITK)
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buoxumus KpoBH, MBIIIIEYHOM
TKaHHU.

1.4

[ToaroroBka K MpOMEKyTOUYHOMY
koHTpomo (IITIK)

1.5 | PaboTa ¢ KH>)KHBIMH UCTOYHUKAMHU U
ANIEKTPOHHBIMU UCTOYHUKAMU
LT | Hogroroska pedeparta (Ped.)
1.2 | Moaroroska k 3ansTusm (I13)
1.3 | IloaroroBka K TEKyIEMY KOHTPOJIIO
12. | buoxumus: CItoHbI, (TITK) 4
COCTMHUTEIIBHOM, KOCTHOM 1.4 | I[loaroToBKa K IPOMEKYTOIHOMY
TKaHH. konTtposmo (I1T1K)
1.5 | PaboTa ¢ KHI>KHBIMH UCTOYHUKAMHU U
ANEKTPOHHBIMU UCTOYHHKAMU
Bcero: 52
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5. ITEPEYEHb _YYEBHO-METOJAHYECKOI'O OBECIIEYEHUA JJISA
CAMOCTOATEJBHOU PABOTHI OBYYAIOIUXCA 11O JTUCHUIIJIMHE

5.1. MeTonnueckue yKka3aHus JJisl HOATOTOBKHU CTY/€HTOB K JIEKIIHOHHBIM 3aHATHAM
Jlexyuu SBASIOTCS OJJHUM M3 OCHOBHBIX BUIOB YUeOHOMU JESTEIbHOCTH B By3€, HA KOTOPBIX
MperoaaBaTesieM U3J1araeTcs CoJAepKaHUEe TEOPETUUECKOTO Kypca TUCIUTUTHHEI.

1. OOpaTtuTh BHUMaHHE HA TO, KaK CTPOUTCS JieKius. OHA COCTOUT, B OCHOBHOM H3:

* BBOJITHOM YaCTH, B KOTOPOU aKTYaIM3UPYETCsI CYIIIHOCTh BOMPOCA, UAET MOATOTOBKA K
BOCHPUATHUIO OCHOBHOT'O Y4E€OHOTr0 MaTepuaa,

* OCHOBHOM YacTH, TJIe U3JaraeTcsi CyTh pacCMaTpUBaeMOi MpoOIeMbl;

* 3aKJTIOYCHHSI, T/IC JCNIAI0TCS BHIBOJIBI M JJAIOTCSI PEKOMEHIAINH, TPAKTHYECKUE COBETHI.
2. HactpouTthcs Ha nekuuto. HacTpoil mpeanonaraet noaroToBKy, KOTOPYIO peKOMEHAYET
npenoaaBaress. Hampumep, caMOCTOSTENIEHO HAMTH OTBET HA BOTIPOC IOMAIITHETO 3aaHMs, YATAs
pasziesl peKOMEHIyeMOro JIUTepaTypHOro HCTOYHUKA U BBISIBUTH CYTh pacCMaTPUBAEMbIX
MOJIOKEHUH. baromaps Takoii MOAr0OTOBKE BOSHUKHYT BOIPOCHI, KOTOPHIE MOXHO OYy/JIET BBISICHUTH
Ha Jiekiuu. Kpome Toro, COoTBETCTBYIOIIAS MOATOTOBKA K JIGKIIMU 00JIEr4yaeT YCBOCHHE HOBOTO
MaTepualia, 3apaHee OPUEHTUPYS Ha Y3JIOBbIE MOMEHTHI U3y4aeMou TeMbl. BaxkHa u
CaMOIIOATOTOBKA K JIEKIIMH Yepe3 CTUMYIUPOBAHNE YyBCTBA HHTEpPECa, JKeJIaHHs Y3HaTh HOBOE.
3. OTKIIIOYHTD 70 Havalla JISKIUU MOOUIIBHBIN Tene(oH (MM IOCTaBUTh €ro B OSCITyMHBIN
PEXUM), UTOOBI CITy4aiHbIM 3BOHOK HE OTBIIEKAJ MPENoiaBaTess U IPYTHX CTYJICHTOB.
4. Ciymiats JICKIIUIO BHUMATEIILHO B cocpeioToueHHO. He oTBiiekaTbes. Bamie BHUMaHWE TOIKHO
OBITH YCTOMUYMBBIM. B MpOTHBHOM CiTy4ae ecTh pUCK HE YCBOUTh UMEHHO TJIaBHBIE MOJTOXKECHHS
TEMBI, OCTABHTH 32 KaJIPOM BOIIPOCHI, KOTOPBIC OCIIOKHSTh Y40y B JAIIbHCHUIIIEM.
5. Ecniu BbI B ueM-TO He coryiacHbl (WM HE IOHUMAETe) ¢ MpernogaBaTesieM, TO COBCEM He
00s13aTeIbHO TYT )K€ IMepeOuBaTh €ro U, TeM 0oJiee, BEICKa3bIBaTh CBOM MPEICTABICHUS, JaXKe €CIIU
OHHM U KaxyTcsa Bam BepubiMu. [lepeOuBanue npernoaaBarens Ha MOIYCIOBE — 3TO BEPHBIN
MPU3HAK HEBOCITMTAHHOCTH. A BOIPOCHI CIIEAYET 3a7aBaTh JINOO MOCIIE 3aHATHH (71 3TOTO MX
HAJ0 KPaTKO 3amucarh, YT00bI He 3a0bITh), 100 BHIOPaB MOMEHT, KOT/Ia MIPENoAaBaTeNs caeall
XOTs1 OBl HEOOJBITYIO Tay3y, U 00513aTeTbHO N3BUHUBIITUCE.
6. [ToMHUTB, YTO JIEKIHIO JTy4Ille KOHCIIEKTUPOBATh, HE3aBHUCUMO €CTh TeMa B yUYEOHUKE HUITH €€
HeT. HayunTech paBHIIbHO COCTABIIATH KOHCIICKT JICKITHH.

5.2. MeToanueckne yKa3aHus VIl HOATOTOBKH K JIA0OPATOPHBIM 3aHATHAM

[Tnaner 1aOOpPaTOPHBIX 3aHATHM, COCTABICHHBIE B COOTBETCTBUH C MMPOTPAMMOM Kypca
“brnoxuMHn”, COAEPKAT Ha3BaHUE U3yYaEMBbIX TEM, BOIIPOCHI JJIs1 IOATOTOBKH CTYJEHTOB,
MPAKTUYECKHE 3a/IaHuUs, PEKOMEHAYEMYIO JIMTEPATYPY, a TAKKE MepedeHb HEOOXO0IUMOTO JIJIs
KaXJI0T'0 3aHATUS MaTepUalbHO-TEXHUYECKOE 0OeceueHusl.

3aHsTHSI TPOBOJATCS B XUMUYECKHUX JabopaTtopusx 1 obecrnieunBarorcs 1adbopantamu. B npomnecce
IIPOBEJEHUS 3aHATUI TPYIIIBI JENSATCA HAa IOATPYIIIIHI.

JlaGopaTopHbIe 3aHATHUS BKIIOYAIOT B Ce0sL:

1. npeBapUTeNbHOE U3yUeHHE TeMbI; 00CYKIEHHE OCHOBHBIX BOIIPOCOB, U3yUEHHE
1a00pPaTOPHOTO MPAKTUKYMA;

2. IpernoJiaBaTelb I0JKEH Pa3bsICHUTh TEXHUKY 0€30MMacCHOCTH MPH MPOBEICHUN
1abopaTOPHBIX padoT;

3. BBINOJIHEHHE J1a00paTOpHO padoThI;

4, odopmiieHre paboThI;

5. 3alUTa J1a00opaTopHOi paboTHI.

CryneHT JODKEH 3HAaTh TeMy JIa0OpaToOpHOW pabOThl W HM3YYHTh TEXHHUKY TPOBEICHHS
n1abopaTopHOil paboTHI.

5.3. MeToanueckne yKa3aHus 10 CaMOCTOSITeIbHOI padore
[Ipy nnaHMpOBaHMU W OpPraHMU3ALUU CAMOCTOATENBHOM pPabOThl HEOOXOAUMO IMOMHMTBH, YTO
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BbIOOp U (POPMYJIMPOBKA JUIAKTHUECKUX LIE€JEeH JOJIKHBI COOTBETCTBOBATh BUAAM CaMOCTOSITEIbHOMN
NeSITeIbHOCTH 00yJaloMMXCsl, KaK B paMKax y4eOHOT0 3aHATH, TaK U BHEAYUTOPHOU padOoThI.
— CucremaTtu3alnys ¥ 3aKpeIUIEHUE IMOJYYEHHBIX TEOPETHYECKUX 3HAHUM M MPaKTHYECKUX
YMEHUU;
—  VYrmiyOsieHue 1 paclIMpeHue TeOPETUYECKUX 3HAaHUM;
— @opMupoBaHME YMEHHH UCIONb30BaTh  CIPABOYHYIO, IMPABOBYIO, HOPMATHUBHYIO
JOKYMEHTAIUIO U CHELHUAIbHYIO JINTEPATypPY;
— Pa3BuTHE M03HABATENBHBIX CIIOCOOHOCTEN M AKTUBHOCTU O0YYaIOIIUXCS;
— ®opMmupoBaHMe y O0y4alOIUXCAd CAMOCTOATENBHOCTH MBILUIEHUS, CIIOCOOHOCTH K
CaMOPa3BUTHIO, CAMOCOBEPILICHCTBOBAHHIO U CaMOAKTyaIU3aluH;
— Pa3Burue uccnenoBaTeIbCKUX YMEHUN.
[Ipaktuka pabGoTbl ¢ OOy4YarOIIMMUCSH MO3BOJSIET BBIICIUTH CIEAYIOLUIME OCHOBHBIC BUJBI
CaMOCTOSITENIbHOW aKTUBHOU JESATEIBHOCTH OOYYaIOUIMXCS, KOTOPBIE MCIONB3YIOT MPENnoJaBaTelu
B cHcTeMe ITPO(eCCHOHAIBHOTO 00yYeHHUS:
— COCTaBJICHHE TE3UCOB U KOHCIIEKTOB MpH padboTe ¢ y4eOHOM, CennalbHOM, CIIPaBOYHON U
METOANYECKOH JINTepaTypoH;
— CaMOCTOSITENIbHOE U3yYCHHE TEMBI C UCTIONb30BaHUEM YUeOHOM U CIIPaBOYHOM JINTEPATYPHI;
— pabora ©O  3aJaHMIO  OpenojaBaTeas € HOBUHKAaMH  JIMTEpaTypbl IO
MOJIrOTOBKE marepuasia ISt OTIEPEKAOIIETO o0y4yeHHs u
COOOLIEHNE ero Ha 3aHATHSX;
— TIOMCK NPaKTUYECKHX NPUMEPOB B OOIIECTBE, B CPEACTBAX MAacCOBOH HH(OpPMALUHU II0
U3y4aeMbIM TeMaM, pa3jieiaM U JUCLUILIMHE B LEJIOM.
[Tpu BBITOIHEHUH CAMOCTOSATEIBHONW Pa0OTHI 00YUAIOIIHECs TPOXOIAT CISAYIOIINE STAIIbI:
—OMNpEeAENSIOT Lelb padoThl;
—KOHKPETU3UPYIOT MPOOIEMHYIO CUTYAIIHIO;
—JIeNIa0T OLIEHKY COOCTBEHHBIX 3HAHUM /JIs BBIIOJHEHHUS 3a/1a4H;
—IUTAHUPYIOT U BBITIOJIHAIOT PadoTy.
[TamsTka U1 00yyaromuxcst o caMOCTOATENbHO padorTe:
—BHUMATEIbHO POYUTANTE TEMY,
—IepeYHCcInTe Ballly ASHCTBUS 110 BHIIOJHEHUIO 3aaHNUS;
—COCTaBbTE IIJIaH PAOOTHI, BBIJEISS TTIaBHBIE Pa3/IeIibl;
—B Ka&XIOM pa3jieJe HaMeTbT€ OCHOBHBIE I1OJIOKEHUS;
—IMPOHYMEPYHTE UX;
—B KOHIIE BBINOJIHEHUS pa0OThI OLIEHUTE, JOCTUTIIH JIH BbI TOCTABICHHOM LIeNH.
MeToanyeckue peKOMeHIAlUM M0 HANTUCAHNIO pedpepaToB
Pedepar - oauH U3 BUAOB CaAMOCTOSTENHHONW pabOThl 0OydarOIIMXCS B By3€, HAlpPaBICHHBIA Ha
3aKpervieHue, yriyolieHne u 0000IIeHHe 3HAaHWW 10 JUCHUIUIMHAM TpOo(ecCHOHATBHON
HOJrOTOBKH, OBJIAJIEHUE METOJIaMH HAay4yHBIX HMCCIIEOBaHUH, (OpPMUPOBAHHE HABBIKOB PEILICHHS
TBOPYECKHX 33724 B XOJI¢ HAYYHOTO HCCIEAOBAaHHUS 110 OIpPEIeIICHHOH TeMe; JOKYMEHT,
NpPEICTaBIAIOMUNA  co00i (opMy OTYETHOCTHM 10 CaMOCTOSATENBHOM paboTe oOyuarommxcs,
COJIep KAl CHCTEeMaTH3NPOBaHHbBIE TPEOOBAHNS TI0 OIIPEICIIEHHON TeMe.
Tema pedepara BeIOMpaeTcss 00y4aromMcs cCaMOCTOSITEIbHO, HCXO U3 TEMAaTHKU MPAKTHYECKOTO
3aHSATHS, W COTJIACOBBIBAETCS C TIpenojaBareieM. lematuka pedepara IODKHA OTBEUYaTh
CIIEAYIOIIMM KPUTEPHUSAM: aKTyaJIbHOCTh; Hay4Has, TEOpEeTHYecKas M MpPaKTUYecKas 3HaYMMOCTb;
npoOJIeMaTHKa UCCelyeMOro BOIpoca.
Tema pedepara BbIOMpaeTCs CTYJEHTOM CAMOCTOSITENBHO, MCXOJAS U3 TEMAaTHKH MPAKTHYECKOTO
3aHSATHS, W COTJIACOBBIBACTCS C TIperojaBareieM. lemaTthka pedepaTa IOKHA OTBEUYaTh
CJICAYIOIIUM KPUTEPHSIM: aKTyaJbHOCTb,  Hay4yHas, TEOpeTHYecKass M  IpaKTHYecKas
3HAYMMOCTB; TPOOJIeMaTHKa HCCIIeyeMOT0 BOIPOCa.
[Tocne yrBepkaeHus TeMbl pedepara OOy4arOIIMKCS COTJIACOBBIBAET C TMperojaBaTeieM IUIaH
pedepaTa, OPSAIOK U CPOKH €€ BHITIOJIHEHUsI, Onbnuorpaduyeckuii cnucok. Comepxanue pabOThI
JIOJDKHO COOTBETCTBOBAaTh M30paHHOM Teme. Pedepar cocTouT U3 rinaB u maparpagoB WIH TOJIBKO
u3 naparpagoB. OrnaBieHHe BKJIIOYAeT  BBEJIEHHE, OCHOBHOM  TEKCT, 3aKJIIOYCHHE,
Ooubnmuorpadguyueckuii CrUcoK U mpuiokeHue. bubianorpaguueckuii Ciucok COCTOUT U3 MPaBOBOM
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auTepaTypsl (yueOHBbIE W HayyHble W3/IaHHsA), HOPMATHBHO-IIPABOBBIX AaKTOB M MaTepHallOB
MPaBONPUMEHUTEIHHOU MPAKTHKHU.
MeTto0510rM4YeCcKOi OCHOBOM JIFOOOTO MCCIIETOBaHUS SIBISIOTCS HAayYHbIE METONbI, B TOM 4YHCIIE
oOLIeHaY4YHbI - JMAJEKTUYECKHMI METOJ IO3HAaHHA M 4YacTHO-HAy4YHbIE METOAbl H3yUYECHHS
MPAaBOBBIX  SIBICHUH, Cpeau  KOTOPBIX: HMCTOPHUYECKHUM, CTAaTUCTUYECKHM, JIOTUYECKUH,
CPaBHHUTEIHHO-TIPABOBOU. SI3BIK U CTHIIb U3JIOKEHUS JOKHBI OBITh HAYIHBIMH.
IMoaroroBKa K TeKylleMy KOHTPOJIIO
Texymuii KOHTPOIb — 3TO PEryJspHAs MPOBEpPKa YCBOCHUS Y4eOHOro MaTepHaia Ha MPOTSHKEHUH
cemectpa. K ero 1ocronHcTBaM OTHOCHUTCS CUCTEMAaTHYHOCTh, TOCTOSTHHBI MOHUTOPUHT KayecTBa
00ydeHus, a TakKe BO3MOKHOCTh OLIEHKH YCIIEBAEMOCTH 00yYarOIIXCsl.
Texylmuii KOHTPOJIb OCYIIECTBIIETCS IPENOAABATEIEM B MPOLECCE MPOBEIEHUS IPAKTHUECKUX
3aHATUN B XO0JIe YCTHOT'O ONpoca 00y4yaroUIXcs, a TaKKe BBHIITIOJTHEHUS TECTOBBIX 3a/laHui U (UJIN)
pelIeHus 3a1a4.
[ToaroroBka K TeKylieMy KOHTPOJIIO BKJIIOYAET 2 Tana:
1-11 — OpraHu3alMOHHBbIN;
2-11 - 3aKpeIIeHHe U yriIyOJieHue TEOPETUYECKUX 3HAHHM.
Ha mepBoM 3tare 00yJaromuiics mIaHupyeT CBOI CAMOCTOSTEIBHYIO PadOoTy, KOTOpast BKIIOYAET:
- YSCHEHHUE 33JJaHUs Ha CAMOCTOSTEIbHYIO PadoTYy;
- mog00p y4eOHOM U HAYIHOU JUTEPATYPHI;
- COCTaBieHHE TUIaHa pPaboThl, B KOTOPOM OMPEIENISAIOTCS OCHOBHBIC MYHKTHI MPEACTOSIICH
MOJTOTOBKHU.
Bropoii aTan BKiIOYaeT HEMOCPEACTBEHHYIO MOJATOTOBKY OOYYaIOIIErocsi K TeKYIIeMY KOHTPOJIO.
[ToaroToBka MPOBOAMUTCS B XOJ€ CAMOCTOSITEIHLHON PabOThI OOYYaOUIMXCS W BKIIOYAET B ceOs
MOBTOPEHHE MPONIECHHOI0 MaTepHalia Mo BompocaM MpecTosiiero omnpoca. [fToMuMo 0CHOBHOTO
Marepuaia 00y4JaroIuics JODKEH U3YyYUTh JOTIOMHUTENBHYI0 YIeOHYI0 i HAYYHYIO JINTEPATypy U
uH(pOpMAIIKIO 110 TEME, B TOM YHUCIIE ¢ UCHoib30BaHueM MHTepHeT-pecypcoB. Onpoc npeanonaraet
YCTHBI OTBET OOYyYaloLIerocss Ha OJMH OCHOBHOM M HECKOJBKO JONOJHUTEIbHBIX BOIIPOCOB
MPEno/1aBaTels.
3akaH4YMBaTh MOATOTOBKY CJENYEeT COCTaBJICHHMEM IUIaHa (KOHCIIEKTA) [0 U3y4YaeMOMY MaTepuainy
(Bompocy). DT0 MO3BOJISIET COCTAaBUTh KOHLIEHTPUPOBAHHOE, CXKATOE MPEJICTABICHHUE 110 U3y4aeMbIM
BorpocaMm. [Ipyu HeOOXOaUMOCTH CiielyeT oOpamaThCcsl 3a KOHCYIbTallMen K mpenojaBarento. Uis
Ha KOHCYJIbTAIMI0, HEOOXOMMO XOPOIIO MPOAYMAaTh BONPOCHL, KOTOPbIE TPEOYIOT pa3bsCHEHHUS.
IToaroroBKka K MPOMeKYTOYHOM aTTeCTAllMH.
[Tpy mOATrOTOBKE K MPOMEKYTOYHON aTTeCTallUH 1e1eco00pa3Ho:
— BHHUMATEJIBHO W3YYUTh TEPEUCHb BOIMPOCOB M OMPENETUTh, B KaKUX HCTOYHHKAX
HaXOJATCS CBE/ICHUS, HEOOXOUMBIE /JIsl OTBETA HA HUX;
— BHHMMATEJIBHO MIPOYUTATh PEKOMEHJOBAHHYIO JIUTEPATYPY;
— COCTaBUTb KpaTKHE€ KOHCIIEKThI OTBETOB (TIJIaHbI OTBETOB).

MeTtoanyeckue yKkazaHus 110 OATOTOBKE K ONPOCY

CamocrosiTenbHass padota oOydaromUXcsl BKIIOYAET MOATOTOBKY K YCTHOMY OIpPOCY Ha
3aHATUSAX. Mg aroro  oOywaromuiics W3ydaeT JIeKIMM  IperojaBaTelisi, OCHOBHYIO H
JIOTIOJTHUTEIBLHYIO JINTEpaTypy, Nyoaukamnuu, 9 nadopmariuio u3 MHTEepHET-pecypcoB.

Tema 1 BOIIPOCHI K 3aHATUSAM CEMHUHAPCKOTO TUIIA, BOIIPOCHI AJI1 CAMOKOHTPOJIS COJIEPKaTCs
B paboyeil yueOHOM MmporpaMMe U JAOBOJASTCS /10 CTYIEHTOB 3apaHee. I (HEeKTUBHOCTh MOATOTOBKU
o0yyaromuxcst K YCTHOMY OIPOCY 3aBHUCHT OT KauecTBa O3HAKOMJICHHS C PEKOMEHJIOBAHHOM
JIUTEPATypPOil.

JUiss TOArOTOBKM K YCTHOMY OIpOCy, Onui-ompocy oOywaromeMmycs HEeoOX0IuMO
O3HAKOMHUTBCSI C MaTepuaioM, IOCBSIIEHHBIM TEME CEMHUHapa, B Yy4yeOHUKE WM JApYyrou
PEKOMEH/IOBAaHHOM JIUTEpaType, 3alucsAX C JIEKIHOHHOTO 3aHATHs, OOpaTuTh BHUMaHHE Ha
YCBOEGHHE OCHOBHBIX MOHATHH AUCHMILTUHBI (MOAYJS), BBISIBUTH HESCHBIE BOIPOCHI M MOJ00paTh
JIOTIOJTHUTEIIBHYIO JIUTEPATYPY ISl UX OCBEIIECHUS, COCTABUTH TE€3HUCHI BBICTYIUIEHNUS 110 OTAEIIbHBIM
npoOJeMHBIM aclekTaM. B 3aBHCHMOCTM OT TEMBbl, MOYKET HIPUMEHATbCA (pPOHTaNbHAs WIH
uHAMBUAYyanbHas ¢opma ompoca. [Ipu muHAMBHAYyanbHOM ompoce oOydaromiemycst naercss 5-10
MHUHYT Ha PaCKpbITHE TEMBI.
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MeTtoauyeckue peKOMEHAAlMHU K PelIeHHIO0 3a/1a4aM

OTO0 BUJ| caMOCTOSATENbHOM pabOThI CTYIEHTA [0 CUCTEMATH3alM1 HHPOPMALIUU B paMKax

NOCTAaHOBKM WJIM PEIICHHs KOHKPETHBIX MpobieM. Takoil BUA caMOCTOATENBHON paboOTHI
HalpaB/IeH Ha Pa3BUTHE MBIIUICHUS, TBOPUYECKUX YMEHHH, YCBOCHHME 3HAHUH, JOOBITBIX B XOJ€
AKTUBHOTO MOMCKA M CaMOCTOSTEIBHOTO pelieHus mnpobdsem. Takue 3HaHus Oosee MpOYHbIe, OHU
HO3BOJISIFOT CTYIEHTY BMJETh, CTaBUTh M pa3pellaTh Kak CTaHJApTHbIC, TaK U HE CTAaHAAPTHHIC
3aJa4i, KOTOpbIe MOT'YT BOSHUKHYTb B JaJIbHEHIIIEM B MPO(ECCHOHATLHON IEATEIIEHOCTH.

CryneHT JOJDKEH ONUPAThCs Ha Y)Ke UMEIoIyrocst 0a3y 3HaHMN. PeleHust cuTyalMoHHBIX
3ajjad  OTHOCATCSI K YaCTHYHO IIOMCKOBOMY METOAY. XapaKTePUCTUKU BBIOPAHHOM  JUIs
CUTYallMOHHOHM 3aJa4dl MPOOJIEMBl M CIIOCOOBI €€ pelICHHs SBIAIOTCS OTIPABHOM TOYKOM s
OLIEHKHU Ka4ecTBa 3Toro Buja padort. [lpenogaBaresns onpeaenuTs Temy, 1100 pa3aes, peKOMEeHAyeT
JUTEPATypy, KOHCYJIbTUPYET CTYAE€HTA IIPU BOZHUKHOBEHUU 3aTPYAHEHUM.

CryneHTy HEOOXOOUMO M3Yy4YUTh IIPEUIOKEHHYIO IIperojaBaTelieM JIMTepaTypy M
XapaKTEePUCTHKY YCIOBHM 3aJa4yH, BBHIOpATh ONTUMAIBHBIA BapHaHT (HOJAOOpaTh W3BECTHHIE U
CTaHJAapTHBIE AITOPUTMbI JEMCTBUS) WK BapUaHThI pa3pelieHusi, opopMUTh U cIaTh HA KOHTPOJIb
B YCTaHOBJICHHBII CPOK.

IToaroroBka K TecTam

[Ipy moAroToBKE K TECTaM HEOOXOAMMO MOBTOPUTH BECh MaTepHall MO TeMe, IO KOTOPOU
IPEJCTOUT MUCATh KOHTPOJIbHYIO paboTy MU TECT.

Jlis siydinero 3anmoOMUHAHUS MOXKHO BBIIIMCATh C€0€ OCHOBHBIE IMOJOXKEHHUS WM TE3UCHI
KaX/I0Tr0 MyHKTa n3ydyaeMoi TeMmbl. PekoMeHlyeTcsi oTpeneTupoBarh Buj paboThl, KOTopas Oyaer
IpeJUIokKeEHa Il IPOBEPKU 3HAHUN — IIPOpPEIIaTh CX0KUE TECThl UJIHM 3a7aul, COCTAaBUTh OTBETHI Ha
BONpockl. PekoMeHnyercs HauMHaTh MOJATOTOBKY TecTaM 3apaHee, W, B CIy4ae BO3HHUKHOBEHMS
HESICHBIX MOMEHTOB, 00paIiaThcs 3a pa3bsICHEHUSAMU K IPEI0/1aBaTeNIo.

Jlydmeil moAroToBKOIM K TeCTaM M KOHTPOJBbHBIM paboTaM SIBJISETCS aKTHBHas paboTa Ha
3aHATHUSIX (BHUMATEIbHOE IPOCIYIIMBAHUE U TIIATEIIbHOE KOHCIIEKTUPOBAHUE JIEKIUI, aKTHBHOE
yyacTHe B MPAKTUYECKHX 3aHATUAX) U PpEryispHOe IOBTOPEHHE MaTepuaja W BbBIIOJIHEHUE
JOMalIHUX 3anaHuil. B Takom cimyuae TpeOyercs MHMHHMMallbHas MOJATOTOBKAa K TECTaM,
3aKJIFOYAOIIASACS B TOBTOPEHHUH U 3aKPEIJICHUH YK€ OCBOEHHOI'O MaTepHaa.

PaboTa ¢ KHUKHBIMH U 3JIEKTPOHHBIMHU HCTOYHUKAMU

B mporecce moAroToBKM K MPAaKTUYECKHM 3aHATHUSAM, CTYIEHTaM HEOOXOJUMO OOpaTUTh
0co00e BHMUMaHHE Ha CaMOCTOSITEJIbHOE HM3y4YeHHE PEKOMEHJIOBAaHHOW y4eOHO-METOAMYECKOH (a
TaKXe Hay4YHOH U MOIYJIIPHOMN) JTUTEPATYPHI.

CamocTosTenbHas paboTa ¢ yueOHUKaMH, y4eOHbIMU MOCOOUSMH, HAYYHOM, CIPAaBOYHOM U
NOMYJISIPHOM ~ JINTEpAaTypoi,  MaTepuaJlaMd  INEepUOJUYecKuX  m3naHuid u  MHTepHera,
CTaTUCTUYECKUMHU JIaHHBIMU SIBJsieTcsl HambOosee 3(P(EeKTUBHBIM METOAOM IOJY4YE€HHs 3HAHUH,
MO3BOJISIET 3HAYUTEIHHO aKTUBU3UPOBATh MPOIIECC OBIaIeHUs HHpOpMalue, crnocoocTByeT Oosee
MIyOOKOMY YCBOEHHIO M3ydaeMOro mMarepuana, GopMupyeT y oO0ydaroIuXcs CBOE€ OTHOIIECHHE K
KOHKpETHOU mpobieme.

bonee rmy0okoMy pacKpbhITHIO BOIPOCOB CIIOCOOCTBYET 3HAKOMCTBO C JIOMOJIHHUTEIBHOM
JUTEPaTypol, PEKOMEHJOBAHHON IIpenojaBaTeieM [0 KaKIOW TEME CEMHHAPCKOTO WU
MPAKTUYECKOTO 3aHATHUS, YTO MO3BOJISIET CTY/IEHTAaM MPOSIBUTH CBOIO MHAMBUAYAJIBHOCTh B paMKax
BBICTYIIJICHUS Ha JTAHHBIX 3aHATHUSX, BBIABUTH IIUPOKUI CIIEKTP MHEHHH MO M3y4yaeMoi nmpodieme.

MeTtoauyeckue peKOMeHAAlMHU A5 IOATOTOBKM K KOJIJIOKBUYMY

KoinnokBuym - hopma npoBepkH U OLIEHUBAHUS 3HAHUHN ydaluxcs B cucTeMe o0pa3oBaHus,
MPEUMYIIECTBEHHO B By3ax. Kak mpaBuio, oH mpencTaBisieT co00i MPOBOAMMBINA MO MHUIIUATHBE
IpernoJiaBaTess IPOMEXYTOUHBIH MUHHM-9K3aMeH BO BpeMsl OOY4YEHHUs MO TUCIMILIMHE, UMEIOIIHii
LEJIbI0 YMEHBIIUTh CIIMCOK T€M, BHIHOCUMBIX Ha OCHOBHOM 3K3aM€H, U OLEHUTh TEKYIIUNH YPOBEHb
3HaHUH 00ydJaroMXxcs.

Onenka, mojay4yeHHasl Ha KOJUIOKBUYME, MOXKET BIUATH Ha MOJY4YEHHE 3aueTa U OLEHKY Ha
9K3aMeHe. B HEKOTOPBIX cilydasx IpenoAaBaTelb BHIHOCUT HAa KOJUIOKBUYM BCE ITPONUIEHHBIE TEMBI
U 00y4aroIMHCs, KaK Ha UTOTOBOM JK3aMEHE, MOIy4aeT €AMHCTBEHHYIO OLICHKY, HIYIIYIO B 3a4eT
110 TUCLUIUINHE.

KomnokBruym MOKeT TPOBOIUTHCS B YCTHOM M TUCBMEHHOU (hopme.
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VYcerHas ¢opma. OTBETHl OLICGHMBAIOTCS OJHOBPEMEHHO B TPAJAWIIMOHHOW —IIIKaje
(«HEYIOBICTBOPUTEIILHO» — «OTJIUYHO»). BOMPOChl K KOJJIOKBHYMY MOTYT COJEp)KaTh Kak
TEOPETUYECKHE BOIPOCHI, TaK M 3a/1a4M MPAKTUIECKOTO XapaKTepa.

[ToaroroBka K KOJJIOKBUYMY HAYMHAETCS C YCTAHOBOYHON KOHCYJIBTAIIMH IPEIOIaBATEs,
Ha KOTOPOH OH pasbsCHICT Pa3BEPHYTYIO TEMATHKY MPOOJIEMBbI, PEKOMEHIYET JIUTEPATypy IUIs
W3YYCHUS U 00BSCHSCT MPOIeAYPY MPOBEACHHS KOJUTOKBUYyMa. Kak mpaBuiio, Ha caMOCTOATEIbHYIO
MOJITOTOBKY K KOJUIOKBHYMY OOydaromemycsi oTBoauTcsi 2-4 yaca. [loaroroBka BKitoyaeT B ceOst
W3YYCHHE PEKOMEHJIOBAHHOW JMTEparypbl U (M0 YKAa3aHUIO MPENOJaBaTeNs) KOHCIIEKTHPOBAHUE
BROKHEHIINX WCTOYHUKOB. KoJulokBUYM TmipoBOoauTCS B (opMe WHAMBUIYAIBHOW Oecelbl
MpernoiaBaresiss ¢ KaKIbIM OOydJaronuMmcss Wid Oecenbl B HeOOJMbIUX rpymmax (3-5 denoBek).
OOBIYHO TperojaBaTeNlb 3aJaeT HECKOJIbKO KpPAaTKHX KOHKPETHBIX BOMPOCOB, MO3BOJISIFOIINAX
BBISICHUTH CTENEHb OOPOCOBECTHOCTH PalOTHI C JIMTEPATypOW, KOHTPOIHMPYET KOHCHEeKT. [lanee
Oonee moapoOHO OOCYKIaeTcs Kakas-IuO0 CTOpOHA MPOOJIEMBI, YTO MO3BOJIECT OIICHUTh YPOBEHB
TIOHUMAaHHSI.
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6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHA

Ne Ne Buabl padotsl O0pa3zoBaTebHbIE TEXHOJIOTHHI Bcero
n/n | cemecrpa 4acoB
1 2 3 4
1 3 Jlekiuss ~ «Merabonusm | Mcnons3oBanue cnaita-moy | 4
YTJIEBOIOB)» JICKIIMOHHOT'O MaTepuaia
2 4 Jlexknusa «JInmuael» Hcnionb3oBanue craia-moy | 2
JICKIIMOHHOT'O MaTepuaia
3 4 Jleknusg «Xumusa u oOmen | Mcnons3oBanue craa-moy | 2
HYKJIEMHOBBIX KHCIIOT» JICKIIMOHHOT'O MaTepuaia
4 3 JIaboparopHast pabota JemoHcTpanms OTIBITOB, | 6
«XuMus OEIKOB» CUTYallMOHHBIC 334
5 4 JlabopaTopHas pabora | JleMoHCTparus OTIBITOB, | 6
«XuMus u 0OMEH | CUTYyallMOHHBIE 33/1a4H
JIUTIAIOBY
6 4 JlaGopaTopHas pabora | JlemoHcTparus OINBITOB, | 4

«MeTtabosiu3M OEJIKOBY

CUTYalMOHHBIC 3aa4u
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7. YYEBHO-METOIHNYECKOE
JUCIUIIVIMHBI

N HMHOPOPMAIMOHHOE

7.1. llepeyeHb OCHOBHOM ¥ JONOJHUTEILHOM JJUTEPATYPbI

OBECIIEYHEHHE

CnHCOK OCHOBHOI JIMTePaTyphl

YueOHHNKH, YaeOHbIE TOCOOUS, KypC JIEKIHIA

1. | Aumutpues, A. 1. bBuoxumus : yueonoe mocodue / A. JI. lumurpues. — Capatos : By3oBckoe

obpazoBanue, 2018. — 111 c. — ISBN 978-5-4487-0165-8. — Texcr : anextponHslii // Lnpposoit
obpazoBatensHbIi pecype [IPR SMART : [caifr]. — URL: https://www.iprbookshop.ru/74956.html . —
Pexxnm noctymna: s aBTopr3up. nosszoBareneid. - DOI: https://doi.org/10.23682/74956

Cnucok 10M0JHUTEIbHOMH JUTEePaTyphl

1. | Yeno6anos, b. I1. ITpakTixym no 6noxumun. Y.II. Ananutrueckast 6noxumus : yaueoHoe mocodue / b. 1.

Yenobanos, 1. C. HoBomammna, JI. M. Xanmumckas. — 3-e u3g. — HoBocnubupck : HoBocubupckmii
roCyAapcTBeHHBIH yHHBepcHuTeT, 2020. — 51 ¢. — ISBN 978-5-4437-0921-5, 978-5-4437-1103-4 (1.2).
— Texcrt : amextponHsIii // Ludposoit oopa3zosarenbrblii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/128141.html . — PexxuM goctyna: yi1 aBTOPU3HP. MOJIB30BaTENeH

2. | I'pubanosa, O. B. AHatomus1, Gpuznonorus 1 OMOXUMUSI PHJOKPHUHHOM CUCTEMBI YeJIoBeKa : yueOHoe

nocobue / O. B. I'pudanoBa, I'. E. 3aBpsnosa, T. I'. lllepbakoBa. — Bonrorpaa : Bonrorpanckuii
rOCyJapCTBEHHBIN COIMaNbHO-TIelarorndeckuil yuusepceutert, «Ilepemena», 2018. — 101 ¢c. — TekeT :
anekTpoHHbI // Lludpposoii o6pazoBarenbublil pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/80294.html . — Pexxum nocTtymna: a1t aBTOpU3HUP. NOJIb30BaTeNeH

7.2. llepeueHb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTu «HTepHET»
https://www.cochrane.org/ru/evidence - KokpeiHoBCcKast OnOimroTeka

http://fcior.edu.ru

- Pernonansnoe npeacrasurensctso @LIUOP - CI'TY

http://elibrary.ru - Hayunas snexkTpoHHast 6MOa1OTEKA.

7.3. UndopManoHHbIE TEXHOJIOIMH, THICH3HOHHOE IPOrPAMMHOE 00ecredeHue

JIuneH3MOHHOE MPOrpaMMHOE obecrieueHne

PekBU3UTHI JHIIEH3UIT/ TOTOBOPOB

Microsoft Azure Dev Tools for Teaching
1. Windows 7, 8, 8.1, 10

2. Visual Studio 2008, 2010, 2013, 2019
5. Visio 2007, 2010, 2013

6. Project 2008, 2010, 2013

7. Access 2007, 2010, 2013 u 1. 1.

WNnentuduxatop noanucunka: 1203743421
Cpok neticteus: 30.06.2022

(mpoaneHne MOAMICKH )

MS Office 2003, 2007, 2010, 2013

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

Jlunensus 6eccpoyHas

AntuBupyc Dr.Web Desktop Security Suite

JIM1eH3UOHHBIN cepTUhUKAT
Cepuitnbiit Ne DVG-VI6F-H8S7-NRBC
Cpok nericteus: ¢ 20.10.2022 no 22.10.2023

Koncynbrant [Lroc

Horosop Ne 272-186/C-23-01 ot 20.12.2022 1.

[udposoit 06pazoBaTenbHBIN pecypc
IPRsmart

Jluniensnonnsiit qorosop Nel10423/2311 ot
30.06.2023 r. Cpok netictBus: ¢ 01.07.2023 r.
10 30.06.2024 r.

becmmmataoe 11O

Sumatra PDF, 7-Zip

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
8.1. TpeGoBanus k ayTuTOPUAM (MOMEIIEHUSIM, MeCTaM) /1JIsl MIPOBeIeHUS 3aHATHI
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https://www.cochrane.org/ru/evidence
http://srtv.fcior.edu.ru/
http://elibrary.ru/

1. YueOnasi aynuropust i NPpOBeeHNs 3aHATHI JIEKIIHOHHOI'O THIIA

Cnernmanmu3upoBanHas MeOenb: Cton aByxTymO0BbIA — lmT. Cron ydenudeckuit - 1lmr. Cryn
Mk —2mr. CTyn ydeHndeckuii - 6mr. Jlocka yueOnas — 1t TexHuueckue cpenctBa o0y4eHus,
CIIy)Kallue Juis IpeocTaBieHus yueOHoi nHdopmanuu O0NbLIION ayAUTOpUM: DKpaH PYJIOHHBIA -
1 . HoyrOyk - 1 mt. MynpTuMeana —mpoekrop - 1 mir.

2. Y4eOHasi ayauTopusi /Ji TPOBEACHUS 3aHATHI CEMHMHAPCKOI0 THIA, KYPCOBOI0
NPOEKTUPOBAHUSl (BBINOJHEHHE KYPCOBBIX pPadoT), IpPyNnoBbIX U HHIAMBUAYAJLHBIX
KOHCY/JIbTAMH, TEKYIIer0 KOHTPOJISA M IPOMEKYTOYHOM aTTecTanum: ydeOHasi komHaTa (307)
Cnernmanu3upoBanHass mebenb: Jlocka ydenudeckas - 1 Crtyn yuenumueckwit — 12 mr. Cron
yuennueckuii — 6 mr. Cryn msarkuii — 2 mr. Hlkad xuwkwenii — 1 mr.  JlaGopartopHoe
obopynoBanue: Cron maboparopubiii — 9 mt. Ctyn nabopaTopHbii (BepTsmuiics) — 15 m. [kad
BEITSDKHOM — | mt. Tepmoctar -Ne 22614, TC-1/20 CITY Illkad mist xum. mocyasl — 2mr. Cton
IBYXTyMOOBBIi — lmt. Moiika xumuueckas — 1 mr. Ikad meran. - 1 IIpobupku -200 mTyk.
Kanenpauna Crpameitna 2-60 mi, temuas - 60 mr. CrexnsHabie nunetku — 50 mrT. [Tunerku
ractukoBbie — 27 mT. Kanensauna llycrepa — 7 mt. Konba mnockononnas -20 mr. CTeKIsIHHbIE
nanouky — 10 mr. CrexnsiHable TpyOoouku — 12 mT. Ctakansl — 32 wt. banku ¢ kpeimkamu (6aHKu
-20 mr., kpeimk# — 11 mT.) Konosr konnueckue — 15 mr. Boponku — 6 mr. @apdopoBbie Yaiky —
4 mr. apdopossie crakanbl — 2 wT. CTYNKU ¢ nectukaMu (CTynku — 12 mr., mectuku — 10 mT.)
Mepuble munuHApsl — 16 mT. Pe3unoBbie rpymu — 5 mrt. Mojenb KpUCTAUIMYECKON peleTKu
Maruus — | mr. Mogenb KpucTauiinueckon pemerku Meau — 1 mrt. Becsl paBHomieune pyynsie — 1
mrt. ['pysuku s BecoB — 1 ymakoBka. bymara denondranuHoBas uHaukatopHas — 4 ymak.
Muxkpockon buomen 2 monokynsip — 1 mir. Ilpeamernsie crexna — 50 mr. IlokpoBHsble crekna — 50
mr. CrnuproBku — 3 mr. KanmenpHunsl maGopatopubie, mpospaunbie — 50 mr. [ltatus
nabopaTtopHubiit it mpooupok — 10 mt. Ckanbnenu — 2 wt. [Tunners: — 4 mwr. JI0XKU TUIaCTUKOBBIE
— 4 wr. Konrelineps! ¢ kpbimkoir — 37 mr. Tepmomerpel — 2 wt. Ilunerka mepHas — 23 mir.
broperka ¢ kpaHom — 1mit.
3. [Tomemenne It CAMOCTOATEIbHOM PadOThI

yekTpOoHHBbIN YnTadAbHbIH 321 (BULI)

KOMIUIEKT NPOEKIIMOHHBIN, MYJIbTUMEAUNHBI MHTEPAKTUBHBIN: NHTEPAKTUBHAS JTOCKA ,

IIPOEKTOp , YHUBEPCAJIbHOE HACTEHHOE KperuieHue. [lepcoHanbHbIil KOMIbIOTEP-MOHOOJIOK -18

wit. [TepconanbHbI KoMnbroTEp — 1 1T,

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

2 wir.

Yuranabusii 3a;(bULY)

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

Otaen obcay:xxuBanus nedatubivu usnanusavu (BUIL)

KoMmmiekT mpoeKIuoHHBIH, MyJIbTUMEIUIHBII 000pyI0BaHuE:

Dxpan HacTeHHBINA. [IpoexTop. HoyTOyK.

Pa6ouue cromnsl Ha 1 MecTo — 21 mT. CTynbs — 55 miT.

Crnernuanu3upoBaHHasi MeOeNb (CTONBI U CTYyJbsA): Paboune cronsr Ha 1 mecTo — 24 mT. CTynbs —

24 .

KomnbroTepHast TEXHHKA C BO3MOXHOCTBIO MOAKIIOUEHUs K ceTu «HTepHeT» u obecreueHnem

JOCTYTA B JIEKTPOHHYIO HHPOpMaIroHHo-00pazoBatenbHyto cpeny PI'BOY BO «CeBKaBl A»:

ITepconanbnblii koMmnbtoTep — lmr. Cxanep — 1 wr. MOV — 1 mr.

DJIEKTPOHHBII YUTAJBHBIN 3271

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

cToi - 14 wr, crynbs — 47 WT., CTOJ pPyKOBOAUTEIIS CO CIIMKEPOM - 1 IIT, IBYXTYMOOBBIH CTONT -2

mt. KomnerlorepHasi TEXHHKA C BO3MOXHOCTBIO MOJAKIIIOUEHUs K ceTH « HTepHeT» n

o0ecreyeHneM JI0CTyTa B AJIEKTPOHHYIO0 HH(POPMaLlMOHHO-00pa3oBarebHyto cpeny PI'BOY BO

«CKI'A»: MoHOOMOK - 18 1T, , [lepconanbubIit KOMIBIOTEP -1 mT. MDY — 2 miT.

YurajabHbIH 321

Crnenmanu3upoBaHHas MeOeIb (CTOJIBI M CTYJIbSI): YACHHUECKHUH CToJ - 12 T, cTynbs — 24 mT.,
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KapToTeKa - 2 T, mKad KeIe3HbIH -1 MT., cTe/UTaK BRICTABOYHBIN - | IIT.

8.2. TpeGoBaHusi K 000PYI0BAHUIO PA00YMX MECT MPeENnoaaBaTe/isi U 00y4aIMXCs

1. PabGouee mecTo npenoiaBaTesi, OCHAILIEHHOE KOMIIBIOTEPOM € JOCTYIIOM B UHTEPHET.

2. Paboume wmecta 00ydYaromMXCs, OCHANICHHOE KOMIIBIOTEPOM C JOCTYIIOM B HWHTEPHET,
npeHa3HauYeHHBIC I Pa0OTHI B IIU(PPOBOM 00pa30BaTEIHLHOM pecypce.

8.3. TpeGoBaHus K cieUAJIU3UPOBAHHOMY 000PY10BAHMIO
Her
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9. OCOBEHHOCTH PEAIMBAIIMU JUCHUIIJIMHBI 111 UHBAJIM/10OB U JIMIY C
OI'PAHUYEHHBIMHU BO3MOKHOCTAMMU 310POBbSA

Jns  obecrieueHus: 00pa3oBaHUs MHBAJIHIOB M OOYYaIOUNIMXCS C OrPaHHMYCHHBIMH
BO3MOXKHOCTSIMM 3/I0pOBbsl  pa3pabaTbiBaeTcsi (B ciaydae HEOOXOIMMOCTH) aJalTHpPOBAaHHAs
oOpa3oBaTenbHas MPOrpaMMa, WHAMBUAYAIbHBIM Y4eOHBIM IUJIaH C Y4€TOM OCOOCHHOCTEH WX
NCUXO(U3UUECKOTO Pa3BUTHUSL U COCTOSHUS 30POBbs, B YACTHOCTH PUMEHSAETCS HHANBUyalbHbIHI
HOJXO0/ K OCBOCHMIO AUCLUILINHBI, MHIUBUAYAIbHbIC 3aJaHUs: pedepaTsl, IUCbMEHHbIE paOOTHI U,
HAao0OpOT, TOJIBKO YCTHBIE OTBETHl U JUAJIIOIHM, UHAWBUyaJbHbIE KOHCYJIbTAllUM, MCIOIb30BAaHUE
JUKTOGOHA M JAPYIMX 3alUCBIBAIOLIMX CPEACTB U1 BOCHPOM3BEAEHUS JIEKIMOHHOIO U
CEMHUHApPCKOI0 Marepuaa.

B memax oOecnedeHuss oOyyaroIIMXCsl MHBAJIMAOB M JIMIL C  OrPaHUMYCHHBIMU
BO3MOXHOCTSIMH ~ 3JI0POBbS  KOMIUIEKTyeTcsl  (OHI  OCHOBHOM  y4eOHOHM  JMTEpaTypow,
a/IalITUPOBAHHOM K OTPaHUYEHUIO AJIEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB, TOCTYI K KOTOPHIM
opranuzoBal B BULl Axagemun. B 6ubnmnoTeke npoBOASTCS WHAWBUAYAIbHBIE KOHCYIbTAUN IS
JJAHHOW KaTeropuu I10JIb30BaTENIEH, OKa3bIBa€TCS IIOMOIIb B PETUCTPAllUd U HCIOJIb30BaHUU
CETEeBBIX U JIOKAJBHBIX 3JEKTPOHHBIX 00pa30BaTENBHBIX PECYpPCOB, NMPEIOCTABIAIOTCS MECTa B
YUTAJIBLHOM 3alle.
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OOHJIA OHEHOYHBIX CPEJICTB 11O JUCHUIIJIMHE
buoxumus

[Tpunoxenue 1
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ITACIIOPT ®OHJA OHEHOYHbLIX CPEJACTB 11O JUCHUIIJIMHE

buoxumus

1. Komnerenuuu, GgopmMupyembie B mpouecce H3y4YeHust JUCHUIIMHBI

Nupexe @opMyIMpPOBKA KOMIIETEHLIMU

YK-1 CriocoOeH OCyIIeCTBIISITh KpUTHICCKUNA aHATU3 MMPOOJIEMHBIX CUTYaIlui Ha
OCHOBE CUCTEMHOT0O MOJIX0/1a, BRIpa0aThIBAaTh CTPATETHIO JICHCTBUI

OIIK-3 CriocobeH K IpOTHBOACHCTBHIO IPUMEHEHHS IOTIMHTA B CIIOPTE ¥ 00phOe ¢ HUM

2. 9Tanbl (l)OpMI/IPOBaHI/IH KOMIICTCHIIMH B IIPOLECCE OCBOCHUA NUCHUIIIUHBI

OcHoBHBIMU 3TanaMu (HOPMUPOBAHUS YKA3aHHBIX KOMIIETEHIIUHN MPU U3YYCHUU CTYJECHTaMH
JTUCHUIIIMHBI SIBIISIOTCS TIOCJICIOBATEIbHOE M3YUYEHHE COJEPIKATENIbHO CBSI3aHHBIX MEXIy cOO00M
pa3zenoB (TeM) yuyeOHbIX 3aHATHI. M3ydeHne Kaxaoro pasjaena (TeMbl) MPEANoiaracT OBlIaJeHue
CTyJICHTaMH HEOOXOJMMBIMU KOMIIETCHIMSIMU. Pe3yibTaT aTTecTaluu CTYJIEHTOB Ha Pa3IMYHBIX

JTalrax (bOpMI/IpOBaHI/IH KOMIIETCHILIMM TTOKAa3bIBACT YPOBCHBb OCBOCHUA KOMIIETCHIIUM CTYJACHTaMHU.

OTaIHOCTh (pOpMHpOBaHI/Iﬂ KOMHGTCHHI/Iﬁ npsMoO CBsA3aHa € MCCTOM JUCHUIIJIMHBI B

00pa3oBaTeNbHOI MporpamMmme.

Pa3zngennl (TeMbl ) TUCHUIIHHBI

YK-1

OIIK-3

BBoanoe 3ausaTie. XUMHA 0€JIKOB

+

DepMeHThI

Bbuojgornyeckoe okucienue

XuMmusi 1 00MeH yIj1eBOJI0B.

I'opmonbI

BuramMuHbI

Xumusa u ooMeH HYKJECUHOBBIX KHCJIOT.

Xumusa u ooMeH JIMNMUJI0B

+ |+ |+ [+ [+

O0MeH 0eJIKOB.

buoxumus noyexk. buoxumusa HepBHOU TKAHM.

buoxumusn KpPpOBH " MBbIILIEYHOI TKAHU.

buoxuMusi CJII0OHBI, COeTHHUTEIbHON, KOCTHOM
TKaHH.

+ |+ [+ [+ |+

3. Iloka3areyin, KpMTEPUHU U CPEACTBA OLIECHUBAHUS KOMIIeTeHIIM, popMHUpPYyeMbIX B mpoLecce

H3YYCHUA TUCHUIITTHHBI
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YK-1 CniocobeH ocymiecTBIATh KpUTHUECKU aHAINU3 MPOOJIEMHBIX CUTYallMii Ha OCHOBE CUCTEMHOTI'0 TI0JIX0/Ia, BHIPA0aThIBATh CTPATETHIO ACHCTBUN

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

Nuauxkaropsbl Kpurepun oueHuBaHusi pe3yJbTATOB 00y4YeHUsI CpencrBa onleHUBaHUSA
AOCTHKEHU S pe3yJIbTaToB
KOMIIeTeHIM i 00y4eHust
Hey/I0BJIETBOPHUTEJ | yI0BJIECTBOPHUTEIbLHO Xopo1o OTJIMYHO Texymmi [Ipome
bHO KOHTPOJIb KYTOUH
ast
aTrecTa
s
YK —1.1. 3naet Teopuro HcnbiThIBacT B nenom ycnemnoe, | B nemom ycrnemsoe, CdopmupoBanHoe TECTOBBII 3a4ET
CHCTEMHOI'0 MOJIX0/a; 3aTpyJHEHUs B HO HE HO cojieprKaliee YMEHHE U KOHTPOJIb, 9K3aMEH
MOCJIEA0BATENIBHOCTD U 3HAHUM TEOPUU CHUCTEMAaTHUYECKOe OTJIeNbHbIE MPOOETIBI JIEMOHCTPUPOBAHHUE B | 3alllUTA
TpeOoBaHuUs K CHUCTEMHOI'O 3HaHUE TEOPUU 3HaHUS TEOpHUU [IOJIHOM 00bEME 3HAHUN | JJaOOpaTOPHBI
OCYIIECTBIICHUIO MOJIX0/1a; CHUCTEMHOI'O CHUCTEMHOI'O TEOPUU CUCTEMHOTO X pabor,
IIOMCKOBOM 1 MIOCJIEIOBATEILHOCT | MTOAX0/1A; IOIX0/13; MOJIX0/13; 3aInTa
AHAJIUTUYECKOUN U U TpeOOBaHUs K MOCJIEA0BATEIBLHOCTH | TIOCJIEIOBATEIBHOCTH | MOCIEA0BATEILHOCTH U | pedepaTos,
NESITEIIbHOCTH JUTSt OCYILIECTBIJICHUIO U TpeOoBaHUs K U TpeOoBaHUs K TpeOOoBaHUS K KOJUIOKBUYM,
pellIeHus TOCTABIEHHBIX IIOMCKOBOU U OCYIIIECTBIICHUIO OCYIIECTBIICHUIO OCYIIIECTBIICHUIO CUTYallMOHH
3aj1a4. aHAJIMTHICCKOMN MONCKOBOU U MIONCKOBOM U ONCKOBOM U bI€ 3aJ1a4H,
JESATEBbHOCTH U1l | aHAJIUTUYECKOMN QHAIUTUYECKOMN AHAIUTUYECKOMN KOHTPOJIbHAS
pelieHus e TeNbHOCTHU JIs eI TENbHOCTH JIs JESITENbHOCTH JIs pabora
ITOCTABJIEHHBIX peleHus peleHus peleHus YCTHBIN
3a7ad4. MOCTaBJIEHHBIX MOCTaBJIEHHBIX MOCTaBJICHHBIX 3aJ1a4. orpoc
3a7ad. 3a7ad4.
VYK - 1.2. Beinenser HcnbiTeiBaeT B nenom ycnemsoe, B nenom ycnemsoe, CcdhopmupoBanHoe TECTOBBII 3a4€T
STamnbl peleHus u 3aTpyJHEHUS B HO HE HO cojiepKariee yYMEHHE KOHTPOJIb, 3K3aMEH
JNEUCTBHUSI 110 PELLIEHUIO BBIJICJICHUU JTAIOB CHUCTEMATHYECKOE OTJeNIbHBIE IPOOENBI | BBIACIATH TAIlbI 3amuTa
3aJ]a4u; HAaXOAUTh, pelIeHus u BBbIJICJICHUE 3TAIOB BBIJICJICHUE 3TAIOB pelieHus u AeHcTBus 1a00paTOpPHBI
KPUTHUYECKH aHAIU3UPYET | AEUCTBUSA MO pelLlIeHus U NENUCTBUS | PELISHMS U JEUCTBUS | MO PELICHUIO 3aJ1a4u; X pabor,
1 BbIOHMpaAeT pELIeHHIo 3aJa4; | MO0 PEUICHUIO 3aJauy; | IO PEIICHUIO 3a/1a4M; | HAaXO/IUTh, KPUTUYECKH | 3aluTa
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HH(POPMAILIHIO, HaXOJUTh, HaXOX/ICHHE, HaXO0XJICHHE, aHAJIM3UPOBATH U pedeparos,
HEOOXOUMYIO IS KPUTHYECKHU KPUTHYCCKUN aHAJIN3 | KPUTUYSCKUI aHAIU3 | BBIOMpATh KOJJIOKBHYM,
peIIeHUS IMOCTaBICHHOMN AHATM3UPOBATH U U BBIOOP 1 BBIOOP WH(OPMAIIHIO, CUTYaIMOHH
3aJla4uM; pacCMaTpPUBAET BBIOUpATH nHbOpMaINH, uHbOpMAIUH, HEOOXOIUMYIO IS b€ 3aJ1a4H,
pa3IuYHbIC BAPHAHTHI MH(POPMAIIHIO, HEOOXOUMOM ISt HEOOXOAUMOM JIJISt pEIICHUS MOCTAaBJICHHON | KOHTPOJIbHAS
pelIeHUs 3aJa4H. HEOOXOAUMYIO NI | PEIICHHS pelieHus 3a7]a4M; pacCMaTpuBaTh | pabora

peLIeHUs IMOCTaBJICHHOM ITOCTABJICHHOM pa3IuYHbIC BAPHAHTHI YCTHBIN

MTOCTaBJICHHOU 3a7a4u; 3a7a4u; pelIeHus 3aauu. orpoc

3a7a4u; paccMaTpeHue paccMaTpeHHe

paccMaTpuBaTh pa3InYHBIX pa3IMYHbBIX

pa3IM4YHbIC BApHAHTOB PCIICHUS | BAPUAHTOB PEIICHUS

BapUAHTHI PEIICHUS | 3a/1a4H. 3a7a9Hu.

3a71a4H.
VK — 1.3. Ilpu aHanuse HcnbiThIBaCT B nenom ycmeninoe, B nenom ycmernxoe, CdhopmupoBaHHOe TECTOBBIN 3a4éT
POGIEMHBIX CHTYAIHi 3aTpyTHCHUS HO HE HO cojieprKaiee YMCHHE U KOHTPOJIb, 9K3aMEH
OIICHUBAET TIpH aHAJIN3E CHUCTEMaTHYECKOE OTJICIbHBIC TIPOOEIIBI JICMOHCTPUPOBAHUE B | 3al[UTa
IIPpEUMYIICCTBA U PUCKH, Hp06JICMHBIX IIpU aHaAJIN3¢C IIpHU aHAJIN3e IIOJIHOM 00BEME ﬂa60paT0pH51
rPaMOTHO, JIOTHYHO, cuTyanun MPOOIEMHBIX MPOOJIEMHBIX MIPU aHAJTN3E X pabor,
apryMEHTHPOBAHO OLICHUBATh CUTyalHi CHUTYyaIi MPOOJIEMHBIX 3amuTra
bopMyHpyeT MpeuMyIIecTBa 1 OLICHMBAaHHUE OLICHHUBATh CUTYyalui OLlEHUBATh pedepatos,
COOCTBEHHBIC CYXICHUS PUCKH; TPAMOTHO, MPEUMYILIECTB U MpEeUMYyIEeCTBa U MpEeUMYyIIEeCTBa U KOJUIOKBUYM,
Y OIIEHKH; OTJIMYACT JIOTUYHO, PHCKOB; TPaMOTHO, PHCKH; TPAMOTHO, PHCKH; TPAMOTHO, CUTyallnOHH
(axKTBl OT MHEHUIA, apryMEHTHPOBAHO | JIOTHYHO, JIOTHYHO, JIOTHUYHO, bIC 3a/1a1H,
HHTepHpeTaHHﬁ, OIICHOK (l)OpMy'J'II/IpOBaTI) ApryMmeHTUPOBAHO ApryMmMmeHTHpPOBaHO APryMmeHTUPOBaAHO KZggESHLHaH
Y T.JI.B PACCYKICHUAX cOOCTBEHHBIE (bopMynHpoBaTh popmynuposath opmynupoBath I}D,CTHH;I
NPYTUX YYaCTHUKOB CYXKJICHUS U COOCTBEHHBIE COOCTBEHHBIE COOCTBEHHBIE ompoc

JACATCIIbHOCTH,

OLIEHKH; OTJIN4YaTh
(bakThl OT MHEHUH,
WHTEpIIpETALUH,
OLIEHOK U T.J.B
pacCyKIeHUAX

TPYTUX

CYXJICHHS U
OIICHKH; OTJINYATh
(haKThl OT MHEHHH,
WHTEpIpEeTalni,
OIICHOK M T.J.B
paccy X AeHUsX

CYXXJICHHS U
OIICHKH; OTJINYATh
(haKkThl OT MHEHHH,
WHTEpIIpEeTalni,
OILICHOK U T.J.B
paccy X AeHUsX

CYXIICHUS U OLICHKU;
OTJINYaTh (PaKThI OT
MHEHHUH,
WHTEpIIpEeTalni,
OLICHOK U T.J.B
pacCy ) KIECHUAX APYTUX
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YYaCTHUKOB JIPYTUX YYaCTHUKOB | JIPYTMX YYaCTHHUKOB | YYaCTHUKOB
JICATEIIbHOCTH; JIESITeIbHOCTH; JIESITeIbHOCTH; JIESITeIbHOCTH;
VK-1.4 PaccmarpuBaer u HcnbiTeiBaeT B nenom ycnemsoe, B nenom ycnemsoe, CcdhopmupoBanHoe TECTOBBII 3a4€T
npejjiaracT BO3MOKHbBIE 3aTPYyJHECHUS B HO HE HO COJIeprKalliee YMEHHE pacCMaTpuBaTh U | KOHTPOJIb, 9K3aMEH
BApUAHTHI PELICHUS PacCMOTPEHUH U CHUCTEMATHYECKOE OTJIeTbHBIC TIPOOEIBI | MpeAsiaraTh BO3MOXHBIC | 3allUTa
IMOCTABIICHHOM 3aJ1a4H, MPEeJI0KEHUU paccMOTpeHuE U paccMOTpeHue u BapHUaHThI PEIICHUS 1abopaTOpPHBI
OLICHUBAsI MPAKTHYECKUX BO3MOKHBIX MPEIJI0KEHUE MPEJI0KEHUE MOCTABIICHHOM 3a/1a4u, | X paboT,
MOCJIEICTBUM BO3MOXHBIX | BAPUAHTOB PEIICHUSI | BO3ZMOKHBIX BO3MOJKHBIX OLICHUBAs 3allnuTa
pEUICHUI TOCTABJIEHHBIX MOCTaBJICHHOM BapHaHTOB PELICHUS BAPUAHTOB PEIICHUSA MPaKTHYECKUX pedeparos,
3ajad. 3aJ]a4, OLICHUBAHUHU | MIOCTABIICHHOM IIOCTaBJICHHOM MHOCIICACTBUI KOJUIOKBUYM,
MPAKTHUYECKUX 3aJla4d, OLICHUBAHUE 3aJla4d, OLICHUBAHUE BO3MOJKHBIX PELICHUN | CUTYallMOHH
MOCJICACTBUI MPaKTUYECKUX MPaKTUYECKUX MMOCTABJICHHBIX 3aJa4. | bIC 3aJ1a4H,
BO3MOYKHBIX MOCJIC/ICTBUM MOCJIEJICTBH KOHTPOJIbHAS
pereHuit BO3MOXKHBIX BO3MOKHBIX pabora
IIOCTaBJIEHHBIX peeHuin peueHui YCTHBIN
3aJad. MOCTaBJICHHBIX IMOCTaBJICHHBIX onpoc
3ajad. 3ajad.
WK OIIK -3.1 HcneiTeiBaer B uenom yenemHoe, | B nenom yenemnoe, | CopmupoBaHHOE TECTOBBIN 3a4€T
OIIK-3-1 Bimageer 3aTpyAHEHUS IIpU HO HE HO coleprkaniee YMEHHE U KOHTPOIJIb, 3K3aMeH
AITOPUTMOM OCHOBHBIX OBJIaJIEBaHUN CHCTEMAaTH4YCCKOC OTJIeIbHBIE TIPOOEIIBI JACMOHCTPHUPOBAHNC B 3amura
buznko- ANTOPUTMOM BJIQJICHUE BJIQJICHUE MTOJTHOM 00beMe 1a0b0paTOPHEI
XUMHYECKHX, OCHOBHBIX aJITOPUTMOM ANITOPUTMOM CIIOCOOHOCTH X pabor,
MATEMATUYECKUX U WHBIX ¢buzuko- OCHOBHBIX (PU3UKO- OCHOBHBIX (PU3UKO- BIIQJICHUSI QITOPUTMOM | 3alllUTa
€CTECTBEHHOHAYYHBIX XHUMHYECKHUX, XUMHYECKHUX, XAMUYECKUX, OCHOBHBIX (DU3HKO- pedeparos,
METOJIOB UCCIIEIOBAHUH. MaTeMaTHYECKUX 1 MaTeMaTHYECKUX U MaTeMaTHYECKUX U XUMHYECKHX, KOJIJIOKBUYM,
HHBIX HHBIX HHBIX MaTEMaTUYECKUX U CUTyallMOHH
€CTECTBEHHOHAYYH €CTECTBEHHOHAYYHBI €CTECTBEHHOHAYYHBI WHBIX bIC 3al1a4H,
BIX METOJIOB X METOJ0B X METOJ0B €CTECTBEHHOHAYYHBIX KOHTPOJIbHAsA
HCCIIEeTOBaHUN. HICCIIETOBAHUN. HCCIEeNOBaHUN. METOJIOB pabora
HUCCIeI0BaHUN. YCTHBIN
onpoc
NAK OIIK -3.2 dparMeHTapHOE B nenom ycnemHoe, | B nenom ycnemnoe, | ChopmupoBaHHOe TECTOBBII 3a4€T
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Hurepnperupyer MHTEpIIpeTalUs HO HE | HO coJieprkaliee | yMeHue KOHTPOJIb, JK3aMeH
pE3YIIbTATHI PE3yIbTaTOB CUCTEMATHUYECKas OTJENbHBIE IIPOOEIBI | MHTEPIPETUPOBATH 3amuTa
pu3HKO- usuxo- HHTEpIpeTaIus UHTEpIIpEeTaLHS Pesynbratsl (usuko- 1a00paTOpPHEI
XUMHUYECKHX, XUMHUYECKUX, pe3yILTaTOB pe3yILTaTOB XHMHUYCCKHUX, X pabor,
MaTEMaTUYECKUX U UHBIX MaTEeMaTHYeCKUX U | (hU3HKO- ¢buznko- MaTeMaTUYeCKUX U 3allMTa
€CTeCTBEHHOHAYYHBIX MHBIX XUMHUYECKHX, XHUMHUYECKHX, WHBIX pedepatos,
UCCIIEIOBaHUI TIPU €CTECTBEHHOHAYYH MaTeMaTHYECKUX U MaTeMaTHYECKUX U €CTECTBEHHOHAYYHBIX KOJIJIOKBHYM,
pelIeHun bIX UCCJICIOBAHUI MHBIX MHBIX UCCJIEIOBAHUM MTPU CUTYallMOHH
npodeCCHOHATBHBIX IIpU pelIeHUn €CTECTBCHHOHAYYHBI | €CTECTBEHHOHAYYHBI | PEIICHUU bI€ 3371a4H,
3aau. npodeccuoHanbHbl | X MCCIEAOBAaHUMN MPU | X UCCIENOBAHUM MPH | MpodeccnoHalbHbIX KOHTPOJIbHAS
X 3a/1ad. peleHun peleHun 3a/1a4. pabota
npodeccuoHaIbHbBIX npodeccnoHaNbHbBIX YCTHBIN
3ajad. 3ajad. orpoc
NJK OIIK — 3.3 dparMeHTapHoe B nenom ycneminoe, B nenom ycneminoe, CdopmupoBaHHbIe TECTOBBII 3a4éT
JleMoHCTpUpyeT JEMOHCTPUPOBAHUE | HO HE HO cojieprkaiiee CUCTEMaTUYECKUE KOHTPOJIb, JK3aMeH
CIIOCOOHOCTH K CIIOCOOHOCTH K CUCTEMATHYECKOE OTJIeJIbHbIE IPOOETBl | YMEHUS 3aluTa
IIPOTUBOAEHCTBHIO IPOTUBOICHCTBUIO JI€MOHCTPUPOBAHNE JI€MOHCTPHPOBAHNE JIEeMOHCTPHPOBATH 71a00paTOPHBI
MPUMEHEHUS B CIIOPTE IPUMEHEHUS B CIIOCOOHOCTH K CIIOCOOHOCTH K CIOCOOHOCTH K X pabor,
JONUHTra 1 60ps0Oe C HUM. CTHIOpTE AONMHTA U MIPOTUBOJCHCTBHUIO IPOTUBOACHCTBUIO IPOTUBOACHCTBUIO 3alUTa
060pbbE ¢ HUM. IIPUMEHEHHUSI B IIPUMEHEHHUSI B IIPUMEHEHHUsI B CIIOPTE pedeparos,
CTOpTe JONHHTa U CIOpTE JONMHTA U JIONIUHTa ¥ 60ph0O€e C HUM. | KOJUIOKBUYM,
O6opb0e ¢ HUM. O6opbOe ¢ HUM. CUTYaIlMOHH
bI€ 33/1a4H,
KOHTPOJIbHAS
pabora
YCTHBIN
oIpoc
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4. KoMn1eKT KOHTPOJILHO-0LIEHOYHBIX CPeICTB
no gucuuminne «buoxumus»
Bompocsl k 3x3ameny

Koaupyemble aMHHOKHCIIOTBI: CTPOCHHE, CBOWCTBa, kiaccudukanuu. Hammcats ¢dopmysbl
LUCTENHA U METHUOHMHA, YKa3aTh UX MOJI0KEHUE B KJIACCU(PUKALIUAX.

Tumbl cBsi3eil MeXIy aMHUHOKHCIOTAaMH B MoJiekyne Oenka. [Ipoucxoknenne u QyHKUIUU
NenTua0B B opranusme. Hamucatrs popmyny terpanentunaa: ®EH-TTPO-JIN3-TUP.
[TpocTtpancTBeHHast opraHu3anus OEIKOBBIX MOJieKy. benkH cTpecca.

Kondopmanus 6enkoBoil Mosekynbl. DyHKIMOHANbHAS POIb KOH(GOPMAIMOHHBIX MEPEXOJIO0B.
ITongarue o foMecHAaX.

OU3MKO-XMMHUYECKas XapaKTepUCTHKA BOJHBIX PAcTBOPOB TIJI00YIsApHbIX OenkoB. Hammcath
dopMyIty TeTpanenTuia, U303JIeKTpUYecKast TOUKa, KOTOPOTO JIEKHUT B CIIA00OKHUCIION cpejie.
HatusHocTh 6enkoBoii Mosekysbl. CriocoObl IMIIeHHs Oelka ero HaTUBHBIX CBOWUCTB.
Monudukary O0KOBBIX IETIel OSIIKOBON MOJIEKYJbl. MeXaHU3MBI U POJIb.

CoBpeMeHHbIE METO/Ibl PA3/IEICHUS U OUUCTKHU OeNKoB. MX nmpakTuieckoe 3HaYeHHE.

MeTto1bl onipeienieHrs EPBUYHOM U BBICIIUX CTPYKTYpP O€IKOBOM MOJIEKYJIBI.

OHepreTuka (EpMEHTATUBHOIO KaTaju3a.. OHEPrus aKTUBALMM M HHEPreTHYeCKUil HuTOor
peaxmun. O0me cBoiicTBa (EPMEHTOB M HEOMOIIOTUIECKHUX KaTaIH3aTOPOB.

. Ocobennoctu (pepMeHTOB Kak OMokaTtanu3aTopoB. Buabl cnenuduunoctu GpepMeHTOB (IPUBECTH

KOHKPETHbIE IPUMEPBHI).

OcobeHHocTH  CcTpoeHUs (DYHKIMOHAIBHBIX LEHTpoB (epmenta. Hammcats Qopmyisl
AMHHOKHCIIOT, KOTOPBIE Yarle Bcero OpMUPYIOT KaTaTUTUIECKUN IIeHTp (pepmMeHTa.
XapakTepuCTUKa OCHOBHBIX 3TANoB (DepMEHTATUBHOIO KaTajau3a.

3aBHCUMOCTh CKOPOCTH pEaKIUH OT KOHIEHTpauuu (epmenta. EAuHUIBI aKTUBHOCTH U
eIMHUIIBI KonmuecTBa pepmenTa. Hanmucare peakinio oOKUCISHUS ITII0K030-0-(ocdara.
Knaccudpukanusa n unHnexcauus gepmeHToB. IlpuBectu mpumepbl peakiuil, KaTaJlu3upyeMbIX
(dbepMeHTaMu KaXJI0To U3 KJIaccoB (PepMEHTOB.

W3odepmentsl: ompeneneHue, Ouojgoruyeckoe 3HadeHwe. JluarHocThyeckass II€HHOCTh
UCHTUPUKAIMY U30(PEPMEHTOB OMOTOTHUECKUX KHUJIKOCTSX.

VYpaBHenne Muxasnuca-MeHTeH U ero rpaguyeckoe BelpakeHue. [ 1aBHeNIINEe KMHETUYECKHE
KOHCTaHTHI pepMeHTa. VX pu3udecknii CMbICH, MPAKTHUECKOE 3HAUEHUE UX ONPEJIEIICHUS.
YpoBHU perynsiuu (pepMeHTaTUBHBIX MPOLECCOB. ABTOHOMHAs CaMOPEryJsius (pepMEeHTOB:
OIpeCIICHUE; IPUHLIUITNAIBHBIE OCHOBBI; KOHKPETHBIE IIPOSIBICHMS B IPOCTENIIEN CUCTEME.
Oco0eHHOCTH aBTOHOMHOM CaMOpPEryJsiuu MyJIbTU(EpPMEHTHbIX cucTeM.  [loHsATHE O
KII04eBbIX (QepmeHTax. I[lpuBecTn mnpumep Takoro ¢epMeHTa U HamucaTh YpaBHEHHE
KaTAJIN3UPYEMON UM PEAKIUU.

AxTuBaius QepMeHTOB. B3aumornpeBpalieHUs] akTHUBHBIX W HEAKTHBHBIX (hOpM (epMEHTOB.
Hanucats Gpopmyiny HUKINYECKOTO MOHOHYKJIEOTHAA.

WNuruburopsl ¢GepMeHTOB: ompeneneHne u kiaccupukanus. CrnocoObl ompeneneHus TUIa
MHTHOMPOBAHUS.

MutoxoHnapuaabHoe okucienue. O01mas xapakTepucTHKa Mpoliecca, OM0I0rnYecKoe 3HauUeHHe.
CtpoeHre M MeXaHU3M JIeHCTBUS HUKOTMHAMUAHBIX JAeruaporeHas. I[IpuBecTu mnpumepsl
cyoctpartoB 3Tux pepMeHTOB ((HOpMYyIIbI).

Kowmmexkc 1 muToxoHapuanbHOro okxucieHus. Crtpoenne u mexanusMm ydactus OMH B
TPAHCIOPTE NIEKTPOHOB U IPOTOHOB IO JBIXATEIBHOM LIEMH.

Kodepment Q. CtpoeHune u MexaHU3M JeHCTBHUSL.

[Mutoxpombl. CTpoeHHE U MEXAHU3M JEHCTBUS.

OO61mas cxeMa MOJHOW LeNM MUTOXOHApPHAIbHOTO okucieHus. Hamucats hopmynsl cydcTpaToB
9TOU LENH.

YKkopodeHHas I€Mb MHUTOXOHIPHAIBHOTO OKHcIeHus (obOmas cxema). Hamumcate peaxiuun
OKHCIICHHSI CyOCTpaTOB.
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OxucnurensHoe u cyoctpatHoe ¢ochopunuposanue. Kospounuent P/O. IlpuBectu mpumep
cybctpatHoro dhochoprmmpoBanus (ypaBHEHHE).

CoBpeMeHHBIE TPEACTABICHUS O CONPSDKEHUH OKUCIEHUS U (dochopunupoBanus. MexaHU3MbI
pa3001IeHNs TUX MPOLIECCOB.

OKcUIa3HbIi M OKCHUTCHA3HbIM THUIBI OMoOJOrHMYecKkoro okucieHus. OcobeHHOCTH U
OHoJoruuecKoe 3Ha4eHne Kaxxaoro tuma. [Ipuectu mpuMepsl peakiiuii.

AxTuBHBIE (OPMBI KHCIOpOJA, MYyTH MX O0OpazoBaHuA. Ponb akTUBHBIX (QopM Kuciopona B
HOpPME U NP MaTOJOTHH.

AHTHOKCHIAHTHAsI CUCTEMa OpraHU3Ma.

XpoMONpOTEUHBI, HX CTpoeHHe U Ouonoruueckue (Qynkuuud. [emornobun wu napyrue
remonporenHsl. CTpoeHune wu Ouosorndyeckue (QyHKOMM remoriodouna. IlpousBogHbIe
reMorJIoounHa.

OcHOBHBIEC 3Talbl CHHTE3a reMoriodouHa. Moinekynsipabie (opmbl remornobuna. [lonsrue o
reMOTJIOOMHOIIATHSIX U TTOPPUPHSIX.

Pacnan remorno6una (cxema). OCHOBHBIE MPOAYKTHI paciaja, MeCTo MX 0Opa30BaHUS U MyTH
BbIBeieHUs. [loHsTHE 0 J)KenTyXax.

Hykneonporennsl. Ctpoenue, kimaccuukanuss W OHOJOrHMYECKHe (YHKIUU HYKJIECHHOBBIX
kucnotT. Hancarsb, hopMynibl MUPUMUIMHOBBIX OCHOBAHUH.

CrtpoeHue, HOMEHKIIaTypa U Ouojornyeckue (PpyHKUUH MOHOHYKJIEOTHAO0B. AT®: crpoeHue u
Ouosoruveckas poib,

brocuHTe3 MypMHOBBIX MOHOHYKJIEOTHJOB. Hamumcatb ¢opmynbl cyOCTpaToB Ijisl CHHTE3A.
buocunres JIHK.

Pacniag HykeMHOBBIX KUCIIOT B TKaHsIX. KoHeuHbIe IPOYKTHI pacnaja.

buocuHTe3 NTUPUMUAMHOBBIX MOHOHYKJIIEOTHAOB. buocunrtes PHK.

Oranbl katabonu3Ma OenkoB. [Iporeonus. @epMeHTHI MPOTEOIN3a, UX CTPOCHHUE, CyOcTpaTHas
cnenuduyHocTs. Hamucats dopmyny terpanentuaa: nei-GheH-iu3-Tpu.

Cnioco06s1 3amuThl OETKOB OT JeicTBUs MpoTernHas3. Hamucate Gopmyny TerpanmenTtuaa: Tiy-
Mpo-TUC-apr.

[lepeBapuBaHue O€IKOB B JKEIYJOYHO-KUIIEYHOM TpakTe. DEepMEeHThl, KaTalu3UpYyHOIIHe
IpoIecChl epeBapUBaHUs OEJIKOB.

['HMeHne TpoAYKTOB pacmajia OeIKOB B KMIIEYHUKE. MexaHN3Mbl 00€3BpEKUBAHUSI B OPraHu3Me
MPOJYKTOB THUEHHUS, a TAKXKE IPYTHX TOKCHUHBIX BEIIECTB.

benkn kak He3aMEHUMBIH KOMIIOHeHT 1amu. llonstme 00 asorucroMm  OanaHce,
¢u3nonoruueckoM MHUHMMyMe Oenka, kod¢pduuueHte u3HamMBaHui. HesameHuMble
aMUHOKHCIIOTHI (Hamucatb popMyIibn).

[Tonatue 06 orpaHUYEHHOM MPOTEOIM3E. XapaKTEPUCTHKA U POJIb IIpoIiecca.

MexaHu3M 1 OMOJIOTHYECKOE 3HaUYECHNE TPaHCAMUHUPOBaHUs. Bakuelue TpacaMruHa3kbl.

[Tytu oOpa3oBaHus M 00€3BpeXMBAaHUSA aMMHaka. MeXaHU3M BPEMEHHOIo 00e3BpEeKHBaHUS
aMMuakxa.

buocunTe3 MmodyeBuHBI. Perenepanus acaparnHoBoW KUCIIOTHL. bruonorndeckoe 3Hau€HUE 3TOTO
nporecca.

MexaHu3M J1ekapOOKCHIMPOBAaHUS aMHUHOKUCIOT. bruonoruueckoe 3HaYeHHE 3TOTO IpoLecca.
Hamnucatp peaknum oOpa3oBaHus U 00€3BPEKUBAHNS BAKHEHIIINX OMOTEHHBIX aMHHOB.
CriocoObl 1e3aMUHUPOBAHUST aMUHOKHCIIOT. Bronornyeckoe 3HaueHne 3Toro mpoiecca.

CuHre3 u 6uonoruyeckas pojb KpeaTuHa.

CuHTe3 3aMEHUMBIX aMUHOKHUCIIOT U3 YMCIIa OTPULIATENBHO 3apsHKEHHBIX U TUAPO(GOOHBIX.
OcobenHocTH 0OMEHA CepoCcoIepKAIIINX AMUHOKHCIIOT.

CuHTe3 3aMEHHMMBIX aMHUHOKHUCIOT M3 4ucia TUAPOPUIBHBIX He3apshkeHHbIX. [loHsTHE 00
aktuBHOM C).

OcobenHoctu MeTaboau3Ma (heHunanaHuHa U TUPO3UHA. Bpoxk/ieHHbIe HapyIIeHUs! UX oOMeHa
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28.
29.

30.
31.

32.

33.

Hukn tpukapOoHOBBIX KuCHOT. [locnemoBarenbHOCTh peakiuil 10 craguu o0pa3oBaHUS a-
KETOITYyTapoBOM KUCIOThI. ABTOHOMHas camoperyssinust LITK.

buonoruueckoe 3HaueHue HUKIa TPUKApOOHOBBIX KUCOT. [locnenoBareabHOCTh peakiuii mocie
00pa30BaHUs a-KETOTIIYTapOBOU KHCIOTHI.

CrtpoeHue U MeTaboJIu3M TIIMKOTeHA.

[lepeBapuBanne M BcachblBaHME YIJIEBOJAOB. Hamucare peakiuy, HPOTEKAIOIINE B XOJe
MPUCTEHOYHOT'0 MIepeBapUBaHUS YIIIEBOOB.

ABTOHOMHAsI U TOPMOHAJIbHAS PETYIALNN METa00IM3Ma TITUKOTeHA.

AdpoOHBI MyTh pacnaga yrieBojoB. OOIas XxapakTepUCTHKa W OMOJIOrMYecKoe 3HaueHUE.
Hanmcars ypaBHEHUS IEPBBIX TPEX pPeakLUii 3TOro mporiecca.

Pacman yrneBomoB ot (ppykros3o-1,6-6ucdocdara 10 mupoBHHOTpaaAHON KHCIOTH. Hamucath
YPaBHEHHSI PEAKIMI 3TOTO MPOLECcCca B a3pOOHBIX YCIOBHSX.

MexaHu3M OKHCIUTENBHOTO 1eKapOOKCUINPOBAHHUS a-KETOKUCIIOT.

YenHOYHBIE MEXaHU3MBI TPAHCMEMOPAaHHOTO IEPEHOCA BEIIECTB.

['mukonus, rauKoreHonn3 u cnuptoBoe Opoxkenue. OOmas xapaktepuctuka. buojormueckoe
3Ha4YeHne. Hamucarp peakuuu riauKoIuTHYECKON OKCHA0PEYKIINH.

OOpamenne rnukonu3a. HamucaTe ypaBHEHHST HEOOpAaTUMBIX pEaKIMid 3TOro Mpolecca.
[TonsiTHE O IIIMKOHEOTEHE3e. ABTOHOMHAS CAMOPETYJISIIHSL.

[TenTo3odocdarupiii myTh pacmaga yriaeBogoB. XHUMH3M peakuui 1o pubdo30-5-docdara.
ABTOHOMHASI CAaMOPETYJISIHS TEHTO30(OCHATHOTO IYTH.

Obmiee moHsTHEe O neHTo30(ochaTHOM NyTH pachajga YrieBoAoB. buonoruueckas poib
nerrozodocharnoro mytu. (CxemMa HEOKHCIUTEIBHOro JTama. MTorooe ypaBHEHHE
neHTo30(ochaTHOrO MyTH.

Hcrounnku, buosorudeckas poiib ¥ mytu ucrnonb3oBanus HAJIOH2 B kietke.

Jlununel - ompenenenue, kiaaccuukanus. TpHALMITIUIEPUHBL. Crtpoenue, QU3MKO-
XUMHYECKHE CBOMCTBa M OHMOJOTHYEcKas poyib. Beicmine >kupHble KUCIOTHL. HesameHumbie
JKUPHBIE KUCIIOTHI.

[lepeBapuBaHue 1 BcachIBaHUE TPHALMITIIALIEPUIIOB

Mobunu3anus xupa 13 )KUPOBBIX J1eno. Perymsius sToro npouecca.

b-okHcIeHNE KUPHBIX KUCIOT (HauWHas ¢ X aKTHUBALUN).

brocuHTe3 )KUPHBIX KUCIOT.

OcHoBHble yTH 00pa3oBaHus U yTuiauzanuu anetui-KoA (cxema).

[Tytu 06pazoBaHMs U YTHIIN3ALUU KETOHOBBIX TeJ

Cunres u pacnan rmiepodochoNUIII0B.

Bo3MmoskHbIe myTH MeTabosIn3Ma TIMIEepHHA B TKaHX (CXema).

@ochomunuael - kiaaccudukanus, CBOWCTBA, Ouonoruyeckas poJsb. Hammcare o0ume
dbopmynsl runepoochonUnUIOB U CYUHTOMHETHHOB.

['muKomumuIE! - cTpoeHune U Onoorrnueckas poik. Hamucars o0mryro GpopMyIry TIHKOIHITHIOB.
Crepounsl - o0mas xapakTepucTuka, kinaccupukanus. Ilytm wmeraGomuzmMa u  poib
XOJIeCTEpHHA.

Crpoenue Ouonornyeckux memOpaH. Hammcare oOmue (GopMmynbl JUMUIHBIX KOMIIOHEHTOB
MeMOpaH.

Kackaz apaxuoHOBOI KMCIOTEL. MeXaHU3M U poJib Ipoliecca.

Hapymenust Mmetabonm3Ma yriieBOJIOB MPH caxapHOM nuabdere. bruoxmmudeckne mposiBICHHUS.
MexaHu3M | MOCIEACTBUS Mpoliecca MNIMKUPOBAHUS MAKPOMOJIEKYII.

Hapymennst MeTabomu3Ma JIMTUIOB TIPH caxapHOM auadere. brnoxuMudeckne nposiBIeHusI.
ABTOHOMHAs peryisinus Meraboiu3ma yrieBoaoB. KitoueBble (epMeHTHI a’poOHOro mMyTH
pacriaga, ypaBHEHHUS KaTATU3UPYEMbIX UMH PEAKIHA U MEXaHU3M UX CaMOPETYJIISIIUH.
ABTOHOMHAs CaMOpPETYJISALUS YIIIEBOJHOTO OOMEHa B YCJOBUSAX HMHTEHCHBHON MBIIIEYHON
paboTHI.

ABTOHOMHasI CAMOPETYJISIHS YIIIEBOAHOTO OOMEHA B YCIIOBHSIX TOKOSI.
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34.

35.

ABTOHOMHAsE CaMOpPETYJISIUS HSHEPreTHUECKOro MeTabosiu3Ma B YCIOBHAX H30BITOYHOTO
INUTAHUS U MaJIONIOJIBUKHOIO 00pa3a >KHU3HU.
[Tonstue o napameradbonusme. OCHOBHBIE TUIIBI IAPAMETA0OINUECKUX PEAKIIUI.

3 yacTh

1.

Nl

*

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

19.
20.

['opmonbl - o6mas xapaktepuctuka. CTpoeHue, kiaccuduKaius, MEXaHU3MbI JCHCTBHUSL.
AJIeHUJIATIIMKIIa3a U KaTaIU3upyeMasi €10 peakiius.

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

['opMOHBI IIUTOBUAHOM Kene3bl. bHOCMHTE3 TUpPOKCHHA. DBHOXHMHYECKHE MEXaHU3MBbI
MPOsIBIICHUS TUiepTHpeo3a. [ MnoyHKIKS IUTOBUTHON HKee3bl.

["OpMOHBI MapaIUTOBUAHBIX JKEJIE3, UX PEryISITOPHBIC (YHKITUH.

['opMOHBI  TOMKETYNOYHOM  Kenme3bl. MONEeKylIsapHble MEXaHW3Mbl UX JCHUCTBUA U
OMOXHMMHUUYECKHUE MOCTIEACTBUSI.

['opMOHBI MO3roBOro ciOs HAAINOYEYHHKOB. BHMOCHHTE3 M MOJEKYISpPHbIE MEXAHM3MbBl HX
JICUCTBUA.

I'opMOHBI KOpBI HAATOYEYHUKOB. MOJIEKYIIpHbIE MEXAHU3MBbI 1€HCTBHUS.

[TomoBsie TopMOHBEL. CXOACTBA U pa3IMyusl B CTPYKType. bronorndeckue 3hQexTs.

Buramunsl - ompenenenue, kiaccudukanus, Onoxumuueckue QyHkuuu (mpumepsl). ['umo- u
TUTIEPBUTAMUHO3bI, UX IPUYUHBL.

Buramun A. CTpoeHue, MNUIIEBbIE HCTOYHHMKH, CYTOUHAs MOTpeOHOCTh. buoxummyeckue
¢dbyakuuu. [IposiBIeHUs HEOCTATOYHOCTH.

Buramun J[. Ctpoenue, nuiieBble HICTOYHUKH, POJIb B METa0OIM3Me, CYyTOYHAsi MOTPEOHOCTD.
AxTuBHBIC ()OpPMBI BUTaMHUHA ], TPU3HAKYA THIIOBUTAMUHO3A.

Buramun K. buoxumuyeckue QyHKIMH U TPOSBICHUE €T0 HEJJOCTATOYHOCTH.

Buramun E. buoxumunueckue pynkuuu. [IposiBneHre HeJ0cTaTOUHOCTH.

Buramun Bl Crpoenue, numieBbie UCTOUHUKH, POJb B MeTabonu3zMe. CyTouHas MOTPEOHOCTD,
MIPOSIBIICHUE HEJTOCTATOYHOCTH.

Buramun B2. Ctpoenue, nuiieBble HICTOYHUKH, polib B MeTabonu3me. CyTouHas MOTpeOHOCTS,
MIPOSIBIICHUE HETOCTATOYHOCTH.

Buramun PP. Ctpoenue, nuiieBble HCTOYHUKH, POJb B MeTabonu3me. CyTouHas MOTPEOHOCTD,
MIPOSIBIICHUE HEJIOCTATOYHOCTH.

Buramun B6. Crpoenue, mnwuieBble HCTOYHHKH, poJib B Merabomuszme. [IpuunHb
HEJI0OCTAaTOYHOCTH.

Buramun H. Ponb B MeTabonu3me, CyTouHas HOTPEOHOCTD, MPOSIBICHUE HEAOCTATOYHOCTH.
Butamun B3. Ponb B MeTabonm3me, cyTouHast MOTPEOHOCTh, IPOSBICHHE HETOCTATOYHOCTH.
Buramun B12 u ¢donueBas xucnora. Ctpoenue (omucarenbHo). IlumieBbie HWCTOYHUKH,
CyTOYHas MOTPEOHOCTb.

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

21.

22.
23.

24.
25.
26.
27.
28.

29.

Butamua C. CrpoeHue, THUIIEBbIE WCTOYHUKH, POJIbL B MeTabOIM3ME, TPOSBICHUE
HEI0CTaTOYHOCTH.

benku nma3mel KpoBH, ocoOeHHOCTH cTpoeHHsl. CiocoObl pa3fieneHns OeKoB MIa3Mbl KPOBU.
['uno- runep- u aucnporenHeMmuu. Mx BoisiBieHue. benku octpoit ¢a3bl, UX AMArHOCTHYECKOE
3Ha4YEeHHE.

AnbpOyMUH TJIa3MBI KPOBH - CTpOEHHE, OMOJIOTHYeCKHe (PYHKIIUH.

OCHOBHBIE TPYIIBI TTIO0YIHMHOB TIa3MBI KPOBH. VX Ononornveckne GyHKINH.

TpancnoptHbeie (HOPMBI JTUIHIOB IUIA3MbI KPOBHU. JIMIIONPOTEMHOBBIN CIEKTp IJIa3Mbl KPOBH B
HOpME U TIPH TTaTOJIOTHH.

®epmenThI 1a3Mbl KpoBU. [IpodepmenTsl. [lepeuncnute GpepMeHThI, onpeieieHne KOTOPhIX B
TUTa3Me KPOBU HMMEET TUarHOCTHYECKOe 3HAYCHHUE.

HebenkoBble KOMIOHEHTH! IIa3Mbl KpoBU. (OCTaTOYHBIM a30T KPOBH - COJAEp)KaHHE 3TOTO
HOHATHS, TUATHOCTUYECKOE 3HaYECHHUE.

MuHepasibHble BelIeCTBAa IUIa3Mbl KpoBU. VX Ouonormueckue (yHKIMM U OCOOCHHOCTH
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30.
31.
32.

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

43.
44.

pacmpeneneHuss MeXy 1mi1a3Moil u GOPMEHHBIMU dJIEMEHTAMH.

Oco0eHHOCTH XMMHYECKOI'0 COCTaBa U METa00IM3Ma JICHKOIIUTOB

buoxumus tpomOonuTa.

buonornueckne ¢yHkiuu KpoBu. Ee (Qu3MKO-XMMHUYECKHE CBOMCTBA. XHWMHUUYECKHH COCTaB
J1a3Mbl KPOBH.

HpixatenbHas (QyHKUUS KpoBU. MOJEKyIspHbIE MEXaHHU3Mbl [E€peHoca Kuciaopoga |

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

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

Cucrema ¢pubpunonmsa. Mexanusmsl ee QyHKIIMOHUPOBAHUS, 3HAUCHHUE.

AHTUKOAryJIsIHTBI, CTPOCHHUE U MEXAHU3M JEHCTBUS.

[IpoTeonuTuueckas cucTeMa pEryisflud COCyAuCTOro ToHyca. OOpa3oBaHHE Ba30aKTHBHBIX
INEeIITUAO0B.

OO0mass xapakTepUCTUKa Y4acThUs KPOBH B PEAKIHUSIX HUMMyHUTEeTa. MMMYHOTIOOYIWHBI -
CTpOE€HHE, OMoJ0TnYecKast poJib.

CucreMa KOMILUIEMEHTA U €€ POJIb B MMMYHOJIOTHYECKUX MPOIIeccax.

Oynakuuu noyek. OcodbeHHocTr ux Metadbonusma. ['opmoHabHas perysinus MoueoOpa3oBaHHUsl.
OU3NKO-XUMUYECKUE CBOMCTBA U XUMUYECKUIN COCTAaB HOPMAIBHON MOYH.

ITaTonornyeckmue KOMIOHESHTEI MOYH.

VYrneBoiHbIlE KOMIIOHEHTHI COCIUHUTENILHOM TKaHU - CTpoeHue, poib. Hammcats ¢dopmynsl
MOHOMEPOB

THATypPOHOBOM KUCIOTHI U XOHAPOUTHH-O-cynbdara.

45.
46.
47.

48.
49.
50.
51.

52.

benku coemMHUTENHHON TKaHU - CTPOCHHE, OMOJIOTHYECKas POITb.

XUMUYEeCKUH cocTaB M 0COOEHHOCTH MeTaboIM3Ma HEPBHOM TKaHH.

XUMHYECKUN COCTaB U OCOOCHHOCTH META0O0JIU3Ma MBIIICYHON TKaHW. BUOXMMUS MBIIIIEYHOTO
COKpAILEHUS.

Oco6eHHOCTH CTPOCHUS M META00IM3Ma KOCTHOM TKaHHU.

OOMeH BOJIBI U €T0 PeryJsiusl.

®opMBI CYIIECTBOBAHUS W POJIb MUHEPATBHBIX BEIIECTB B oOpraHu3me. Perymsamus oOmeHa
HaTpHs U Kajusl.

Ponws kanbiuss u Heopranumyeckoro ¢ocdara B opranu3Me uenoBeka. Perymsius dochopHo-
KaJbI[MEBOTO OOMEHA.

Ponb 1 00MeH xene3a B opraHu3Me 4eoBeKa.
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CEBEPO-KABKA3CKAS I'OCYJJAPCTBEHHAS AKAJEMUA
202_ - 202  y4eOHBIHA roa
Kadenpa buonorus
DK3aMeHanoHHbINA Omter Ne 1

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

1. IlpoctpaHcTBeHHas OpraHu3aIys OEIKOBBIX MOJIeKY1. benku crpecca.

2. CrpoeHue 1 METabOIU3M IIIMKOI€HA.

3. Buramma C. CrpoeHHe, NHINEBHIC WCTOYHUKH, POJb B METa0OJIM3ME, IPOSIBICHHUE

HEOOCTAaTOYHOCTH.

4. Ckonpko AT® oOpa3yercs mpu MOJHOM OKMUCICHHHU 5 MOJIEH MUpyBaTa B MPHUCYTCTBUHU

poTteHoHa u 2,4- muauTpodenomna’?
J1n1s1 BBITIOJIHEHUST PACUCTOB:
1. I[TpuBenure cxemy okuciaenus nupysara 1o CO2 u H20.

2. yKa)KI/ITe, KaK HM3MCHUTCA BHGPFGTHIIGCKI/Iﬁ BBIXOJ IIpU OKHCJIICHHU IHNPpYBATa B MNPUCYTCTBHUU

poteHoHa u 2,4- nuHUTpOodeHoIIa (TI0JTHOE Pa300IICHHE).

3aB. Kadenpoii AiibazoBa @.Y.
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Bormpocs! 1 yeTHOTO omnpoca
0 JUcUUILUIMHE bnoxnmus

1. 1. Konupyemble aMHHOKHMCIOTHI: CTpPOEHHUE, CBOWCTBa, kiaccuduxanuu. Hammcats (opmysisi

2.

»

200

11

12.

13.
14.

15.

16.

17.

18.

19.

20.

21.

22.
23.

24.
25.
26.
27.
28.

29.

[UCTEMHA U METHOHHMHA, YKa3aTh X MOJ0XKECHUE B KIIACCH(PHUKAIHSIX.

Tunbl cBsi3eil MeXJy aMHUHOKMCIOTaMM B Mouiekyie Oenka. IlpoucxoxneHue u QyHKUUU
nenTuaoB B opranusme. Hanmmcare ¢popmyny terpanentuaa: @EH-TTPO-JIN3-TUP.
[TpoctpaHcTBeHHas opraHu3anus OeJIKOBbIX MoJieKy. benkH cTpecca.

Kondopmanus 6enkoBoil Mojekynbl. OyHKIMOHANBHAS PO KOH(POPMAIIMOHHBIX MEPEXO0/I0B.
IMousgaTue o noMeHax.

OU3NKO-XMMHUYECKasi XapaKTepUCTHKA BOJHBIX PAcTBOPOB TJIOOYIApHBIX OenkoB. Hammcath
(bopMyy TeTpanenTuia, U303JIeKTpUUYecKast TOUKa, KOTOPOTro JIEKUT B CI1a00KHUCIION cpefe.
HatuBHOCTH GenkoBoii MoJeKybl. CIOCOOBI IMIIEHUsT OEIKa €T0 HATUBHBIX CBOWCTB.
Moaudukamnuy O0KOBBIX IIEeTIe 0eTKOBOK MOJICKYJIbl. MeXaHU3MBbI B POJIb.

CoBpeMeHHBIE METO/IBI PA3/ICICHUS M OYUCTKHU OeNKoB. X mpakTuieckoe 3HaYCHHE.

Mertonbl onpeaeneHns NEPBUYHON U BBICIIUX CTPYKTYP OEIKOBON MOJIEKYJIbI.

OHepreTrka (EpMEHTATUBHOTO KaTaju3a.. DHEPrusi aKTUBAIMM M DHEPreTHUECKUH HUTOT
peakuuu. OOmme cBoicTBa (PepMEHTOB U HEOMOJOTMYECKUX KAaTalIU3aTOPOB.

. Ocobennoctu (pepMeHTOB Kak Omokaranu3aropoB. Buasl cnennduyHocTn pepMeHTOB (IPUBECTH

KOHKPETHBIE IIPUMEPHI).

OcobenHocT  cTpoeHUs] (DYHKIMOHAIBHBIX LEHTpoB (epmenta. Hammcats Qopmyisl
aAMHHOKUCIIOT, KOTOPbIE Yallle Bcero (OpMUPYIOT KaTaIUTUIECKUN LIEHTp (pepMeHTa.
XapakTepucTHKa OCHOBHBIX 3TANoB (DepMEHTATHBHOTO KaTaju3a.

3aBUCUMOCTh CKOPOCTH pPEAKIMM OT KOHIEHTpauuu ¢(epMeHTa. EIUHHMIBI aKTUBHOCTH U
eMHMIIBI KondecTBa (pepmenTa. HamucaTh peakinio OKUCICHHSI TITFOK030-6-docdara.
Knaccudukanus u unnexcauust gpepmeHToB. IlpuBecTn mpumepsl peakuui, KaTalu3upyeMbIX
(dbepMeHTaMu KaXJ0ro U3 KJIacCOB (PEPMEHTOB.

W3odepmenTsl: ompexaeneHue, Ouonoruyeckoe 3HaueHue. JlmarHoctuyeckas ILIE€HHOCTh
UACHTU(PUKAIIYN U30(DepPMEHTOB OMOTOTUYECKUX HKUAKOCTSX.

VYpaBHenue Muxasnuca-MeHTeH U ero rpadguueckoe BblpakeHue. | aBHeHIINe KMHETHYeCKue
KOHCTaHThI pepMeHTa. VX pusnueckuil cMbICi, MPAKTUYECKOE 3HAYEHUE UX OIPEAETICHHUS.
VYpoBHU perynsiuun (GpepMEeHTATHUBHBIX MPOLIECCOB. ABTOHOMHAs CaMOperyisiuus (pepMeHTOB:
onpezesieHue; IPUHIUITHAIbHBIE OCHOBBI; KOHKPETHBIE IIPOSIBJICHUS B POCTENIIIEH cucTeMe.
OcoOeHHOCTH aBTOHOMHOHM caMoperymsauuu MyiabTH(QepMeHTHBIX cucteM.  [loHsTHe o
KIIOUeBbIX (epmeHTax. IlpuBectn mnpumep Takoro ¢epMeHTa UM HamucaTh YpaBHEHHE
KaTaJIn3UPyeMON UM PEAKIIHH.

AxtuBanus ¢epMeHTOB. B3aumomnpeBpallleHHs aKTUBHBIX W HEAKTUBHBIX (opM (HEpMEHTOB.
Hanucaths Gpopmyily HIUKINYECKOTO MOHOHYKIICOTHAA.

WNuruburopsl ¢depmeHTOB: ompeneneHue U kiaccudukanus. CrnocoObl onpeaeneHus Tumna
UHTUOMPOBAHUSI.

MuTtoxoHipranbHoe okuciaenue. O01as xapakTepucTrKa rnpoiecca, OnoJIornyeckoe 3HaueHue.
CrpoeHre M MeEXaHHU3M [EHCTBUS HUKOTMHAMHUAHBIX JAerujaporeHas. llpuBectu mpuMepsl
cyOcTpatoB 3TUX (GepMEeHTOB (POPMYIIbI).

Kommnieke 1 muroxonapuanbHoro okucieHus. Crtpoenne u MexanusMm yuyactus ®MH B
TPAHCIIOPTE AIEKTPOHOB U IPOTOHOB MO JBIXATEIBHOM LIETH.

Kodepment Q. CtpoeHune n MeXaHU3M JCHCTBHUS.

[utoxpomel. CTpO€HHE N MEXAHU3M JIEHCTBHS.

OO0mrast cxema IMOJIHOM IIe MUTOXOHPUAIBbHOTO okuciaeHus. Hamucats ¢opmyinbl cyOcTpaToB
DTOH IIETIH.

YkopoueHHass IeNb MHUTOXOHAPHAIBHOTO OKHcCieHus (oOmas cxema). Hamucars peakuuu
OKHCIIEHUS CyOCTpaTOB.

OxucnurensHoe u cyoctpatHoe ¢ochopunuposanue. Kospounuent P/O. IlpuBectu mpumep
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30.

31.

32.

33.

cyoctparHoro ocdopunupoBanus (ypaBHEHHE).

CoBpeMeHHbIE TPEACTABICHUS O CONPSDKEHUM OKUCIIEeHUS U ¢dochopunupoBanus. MexaHU3Mbl
pa3001IEHNs 3TUX MTPOLIECCOB.

Oxcuma3HbIi M OKCHUI€Ha3HbIM Tumbel Ouosjoruyeckoro okucieHus. OcobeHHocTH U
OMoJ0rnuecKoe 3Ha4YeHHe Kakaoro tuna. [Ipuectu npumMepsl peakiuii.

AxTuBHBIE (OpPMBI KUCIOpOJA, IIyTH MX 0OpazoBaHMsA. Poib akTUBHBIX (GopM Kuciopona B
HOpME U TIPH MaTOJIOTHH.

AHTHOKCUJAHTHAs CUCTEMA OpraHU3Ma.

2 4acThb

1.

»

bt

*®

10.

11.

12.

13.

14.
15.

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

25.
26.

27.

28.

[Mukn TpukapOOHOBBIX KuCIOT. [locinenoBaTeabHOCTh peakUuil A0 CTaguu oOpa3oBaHMs a-
KETOITYyTapoBOM KUCIOThI. ABTOHOMHas camoperyisinust LITK.
buonorunyeckoe 3HaueHune UKIA TPUKAPOOHOBBIX KUCIOT. [TocaeroBarenbHOCTh peakiuii mocie
00pa30BaHMs a-KETOINIYTAPOBOW KUCIIOTHI.

Crpoenue u MeTaboIU3M ITIUKOreHa.

[lepeBapuBanne u BcacblBaHUE YIJIeBOAOB. HammcaTe peakuuu, HpOTEKAIOLUIME B XOJ€
IPUCTEHOYHOTO [1€PEBAPUBAHUS YTIIEBOIOB.

ABTOHOMHAsI U TOPMOHAJIbHAS PETYISALNN METa00IM3Ma TIIUKOTeHA.

AdpoOHBIN myTh pacnaga yrieBojaoB. OOmias XxapakTepUCTHKa U OMOJOIMYECKOE 3HaueHHeE.
Hanmcars ypaBHEHUS IEPBBIX TPEX PeakLUii 3TOTo mporiecca.

Pacnan yrieBomoB oT ¢pykro3o-1,6-6ucdocdata 10 nupoBuUHOrpaaHoi kucnoTsl. Hammcath
YPaBHEHHUS peaKkUil 3TOro Npolecca B a9pOOHbBIX YCIOBHUSX.

MexaHu3M OKUCIUTENBHOTO eKapOOKCUIIMPOBAHUS a-KETOKUCIIOT.

YenHOUHBIE MEXaHU3MBI TPAHCMEMOPAHHOT'O IIEPEHOCA BELECTB.

I'mukonu3, TIMKOreHONINW3 U cnupToBoe OpoxeHue. OOmas xapakrepucThka. buonornueckoe
3HaueHue. Hanucatp peakiyy rMKoIuTHYECKON OKCHIOPEYKIIMH.

OOpamenne raukonusa. HamucaTe ypaBHEHMsT HEOOPAaTUMBIX peaKUMHA 3TOro mpolecca.
[TonsiTve o rinMKoHeoreHe3e. ABTOHOMHAs CaMOPETYJIALNS.

Ilento3zodocaTHblil MyTh pacnaga YIrieBOJOB. XHUMH3M peakuuil 1o pub6030-5-¢pocdara.
ABTOHOMHAasI cCaMOpPETYJIsIUs eHTo30(pocharHoro myTu.

OOmee noHsATHE O meHTo30¢ochaTHOM IyTH pacmajza YrieBoJoB. buomormdeckas poib
nentozopocharnoro mytu. (CxemMa HEOKHCIUTENTbHOTO OdTama. lToroBoe ypaBHeHHe
NeHT030(oCcHaTHOTO MyTH.

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

Jlunuasl - ompezaeneHue, kiaccuukanug. TpHALMITIAIEPUHBL. Crpoenue, Qusmko-
XUMHYECKHE CBOMCTBa M OMOJOTHYEcKas poyib. Beicmime >kupHbIE KUCIOTHL. HesameHmMbIe
KHUPHBIE KUCIIOTHI.

[lepeBapuBaHue 1 BcachIBaHUE TPHALMITIIALIEPUIOB
MobGunu3anus xupa 13 )KUPOBBIX Jiemno. Perynsaus storo mporecca.
b-okucIeHNe JKUPHBIX KUCIOT (HauKlHas ¢ X aKTHUBALIUN).

BuocuHTe3 )KUPHBIX KUCIIOT.
OcHoBHble yTH 00pa3oBaHus U yTuiau3auuu anetui-KoA (cxema).

[Tytu 06pazoBaHMs U YTHIIN3ALUN KETOHOBBIX TeJ

Cunre3 u pacnan rwmnepodocdoTumuI0B.

Bo3MoskHbIe TyTH MeTaboIn3Ma TIMIEepHHA B TKaHIX (CXema).

@ochomunuael - Kiaccuukanus, CBOWCTBa, Ouonoruueckas poib. Hammcare o0uue
dbopmynel runepodochoNUmHUI0B U CHUHTOMHETHHOB.

I'mukonunue! - ctpoeHue u 6uosaorudeckas posb. Hamucars 001yt Gpopmyiy MIMKOIUIHIOB.

Crepounsl - o0mas XxapakTepucTuka, kinaccupukanus. Ilytm meraGonmuzmMa u  poib
XOJIECTepHUHA.

Crpoenne Ouonornueckux memOpaH. Hamucare oOmue (GopMmynbl JUNUIHBIX KOMIIOHEHTOB
MeMOpaH.

Kackan apaxu10HOBOM KMCIOTBI. MeXaHu3M U poJib Mpolecca.
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3 4BCTH

1.

w0

e

*

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

19.
20.

['opmonbl - o6mas xapaktepuctuka. CTpoeHue, kiaccuduKaius, MEXaHU3MbI JCHCTBHUS.
AJlIeHUJIATIIMKIIa3a U KaTaIU3upyeMasi €10 peakiius.

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

['opMOHBI IIUTOBUAHON Kene3bl. bHOCMHTE3 THUPOKCHHA. DBHOXHMMHYECKHE MEXaHHU3MBbI
MPOsIBIICHUS TUlepTHpeo3a. [ MmO yHKINS IUTOBUTHON HKee3bl.

["OpMOHBI MapaIUTOBUAHBIX JKEJE3, UX PEryISITOPHbIC ()YHKITUH.

['opMOHBI  TOMKETYNOUYHOM  kene3bl. MONEeKylsapHble MEXaHW3Mbl UX JCHUCTBUA U
OMOXHUMHUYECKHUE MOCTEACTBUA.

['opMOHBI MO3roBOro ciOs HAAINOYEYHUKOB. BHMOCHHTE3 M MOJEKYISpPHBbIE MEXAHM3Mbl HX
JICUCTBUA.

I'opMOHBI KOpBI HANMIOYEYHUKOB. MOJIEKY IS pHBIE MEXAHU3MBI I€HCTBHUS.

[TomoBsie TopMOHBI. CXOACTBA U pa3uuusi B CTpyKType. bruonoruueckue 3hQexTsi.

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

Buramun A. CrpoeHue, MNHIIEBbIE HCTOYHHMKH, CYTOYHAas MOTPeOHOCTh. buoxumuueckue
¢dbyakuuu. [IposiBIeHUs HEAOCTATOYHOCTH.

Buramun [[. Ctpoenue, nuieBble HICTOYHUKHU, POJb B METa0OIM3ME, CyTOYHAs! MOTPEOHOCTb.
AxTuBHBIC ()OpPMBI BUTaMHUHA ], TPU3HAKHA THIIOBUTAMUHO3A.

Buramun K. buoxumuyeckue QyHKIMH U TPOSBICHUE €T0 HEJJOCTATOYHOCTH.

Buramun E. buoxumunueckue pynkuuu. [IposiBneHre HeJ0CTaTOUHOCTH.

Buramun Bl Crpoenue, nuiieBsie HCTOUHUKH, poiib B MeTabonu3me. CyTouHasi MOTPEOHOCTS,
MPOSIBIICHUE HEJOCTATOYHOCTH.

Buramun B2. Ctpoenue, nuiieBbie HCTOYHUKH, poiib B MeTabonmu3me. CyTouHas MOTpeOHOCTS,
MPOSIBIICHUE HEJOCTATOYHOCTH.

Buramun PP. Ctpoenue, nuiieBble HICTOYHUKH, POJb B MeTabonu3me. CyTodHas MoTpeOHOCTS,
MPOSIBIICHUE HEJOCTATOYHOCTH.

Buramun B6. Crpoenue, mnwuieBble HCTOYHHKH, polib B Merabomuszme. [IpuuuHb
HEJIOCTaTOYHOCTH.

Buramun H. Pons B MeTabonusme, CyTouHas HOTPEOHOCTD, MPOSIBICHUE HEAOCTATOYHOCTH.
Butamun B3. Posb B MeTabonu3me, cyTouHas MOTPEOHOCTh, TPOSIBIICHHE HETOCTATOYHOCTH.
Buramun B12 u ¢donueBas xucnora. Ctpoenue (omucarenbHo). IlumieBbie HWCTOYHUKH,
CyTOYHas MOTPEOHOCTb.

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

21.

Butamun C. CrpoeHue, TmuIlEBble HCTOYHUKH, POJIb B MeETa0OJIM3MeE, TMPOSBICHUE
HEJOCTATOYHOCTH.
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BOHpOCLI AJI KOJUIOKBUYMOB

110 JUCHUIIIIMHE brnoxumms

Pazgen Meradom3m yriieBoaoB:

1. CuHre3 u pacnaj rJIMKoreHa.

2. OKucInTeNbHOE AEKapOOKCUIINPOBAHUE ITUPYBATA.

3 . Huka TpukapOOHOBBIX KUCIIOT.

4 . I'M®-nyTh pacnajga yrieBoJI0OB.

5. Ocobennoctu 1 atana 'b®-nyTn pacmana yrieBoaoB.

Pazgen HykiienHOBbIE€ KHCIOTHI:

1 . Kara6onusm HK.

2 . XpomomnpoTenHsl. [ eMornoouH.

3 . Crpoenue HK. @ynkuuu.

4 . CuHTe3 MyPUHOBBIX a30TUCTHIX OCHOBAHUH.

Pa3nes Xumus u o0meH 0eikoB. @epMeHTHI:
1. Crpoenue 6enkoB. Kimaccudukanms.

2 . IlpocTpaHCTBEHHAsI OpTaHU3aIHs OCJIKOB.

. Cr1oco0BbI ocakaeHus1 OEIKOB.

. Henarypanus Oenxa.

. Ctpoenue u knaccuuxanus GepMeHTOB.

. Uuruburops! pepmMeHTOB.

(@)U, N SN OS]

Pazgea I'opmonbl. BuTamMuHBbI.

. O6IJ_II/IG CBOMCTBaA TOpPMOHOB. MexaHu3M OeCTBUS TOPMOHOB Ha KJICTKY.

1
2 . MexaHu3Mm nepeiayi CUTHaJIa B KJIIETKY-MUIIICHb.
3 . buocuHTE3 CTEPOUIHBIX TOPMOHOB.

4 . Karabonu3m ropMOHOB.

5 . Butamunsl. Knaccuduxarms.

6 . Buramuu A u C.

7 . Butamunsl rpynimsl B.

8 . Posib MUHEpATBHBIX BEIIECTB B OPraHU3ME.

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

10 . Perynsmus oOMeHa BOJIBI.
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KommnuiekT 3aganuii 1Jisi KOHTPOJIbHON padoThI
IO AUCHUIIIINHE: buoxumus

Tema: Buosiornueckoe OKMCJIeHHE.
BapuanTt 1
3ananue 1. OCHOBHBIE TPYHIIBI (PEPMEHTOB MUTOXOHIPHAIBHOTO OKHUCIICHUSI.
3amanue 2. AHTHOKCHUIAHTHAS CUCTEMA.
Bapuanr 2
3amanue 1. 'naBHas gpixaTeabHas [ENb.
3aganue 2. Cunre3 ATO.
Bapwuanr 3.
3anmanue 1. CyTh nporecca OHOTOTHIECKOTO OKUCIICHUS.
3amanue 2. OTinuaust a3poOHOT0 U aHaIPOOHOTO OKUCIICHHUS.

Tema: ®epMeHTHI.
Bapuanr 1
3ananue 1. Onpenenenue. OCHOBHBIE KJIacChl (PEPMEHTOB.
3ananue 2. UHrubutopsr hepMeHTOB.
Bapuanr 2
3ananue 1. CTpoeHue akTUBHOTO LIEHTpa pepMEHTa.
3ananue 2. CrenupudHoCTh GEPMEHTOB.
Bapuanr 3.
3ananue 1. DddexTopsl, NOHATHE, TUIIHL.
3ananue 2. TaruOupoBanue, €ro BUJIbI, MOHATHE 00 HHTHOUTOPAX.

Tema: Yriesoasl.
Bapuant 1
3amanwue 1. [lenTo3odocdarHbiii myTh pacnaja yrieBoJA0B. XHUMHU3M Peakiuid 10 pubo30-5-
docata. ABTOHOMHAs caMOperyJsius MeHTo30(hocaTHoro myTH.
3amanue 2. CTpoeHre U METa0O0IM3M TJIMKOTEHA.
Bapmuanr 2.
3ananue 1. Lukn tpukapboHoBbIX KuCIOT. [locnenoBarenbHOCTh peakuil 10 cTaguu 00pa30BaHus
a-KeTOTIyTapoBON KUCIOTHI. ABTOHOMHas camoperyssius L[TK.
3ananue 2. [lepeBaprBaHue U BCachIBaHKE yIIIeBOAOB. Hammcars peakinu, MpOTeKaroIre B X0/1e
IPUCTEHOYHOTO N€PEBAPUBAHUS YTIIEBOIOB.
Bapuanr 3.
3ananue 1. HA/I-3aBucHMbIe JeruaApOreHas3bl, XHMHUUECKOE CTPOEHUE KOHEPMEHTOB,
3ananue 2. Auetun-KoA, nytu o6pa3oBaHus U NpeBpalleHuil B opranu3me. 3HaueHue MpoIeCcCOB.
Tema: JIunuawel.
Bapmuanr 1.
3amanue 1. Jlunuae! - onpenenenue, kiaaccupukanus. Tpuammnriunepussl.  CTpoeHue, GpU3HKo-
XUMHYECKHE CBOMCTBa M OMOJOTHYEcKas poyib. Beicmine >kupHbIE KUCIOTHL. HesameHMMbIe
KHUPHBIE KUCIIOTHI.
3aganue 2. BUOCHHTE3 )KUPHBIX KUCIOT.
Bapuanr 2.
3ananue 1. b-okucieHne KUPHBIX KUCIOT (HaUMHas C UX aKTUBAIUN).
3ananue 2. [yt o6pa3oBaHus U YTHIIM3ALUN KETOHOBBIX TEJl.
Bapmuanr 3.
3ananue 1. [lepeBapuBanue HEUTPAIBHOTO KHUPA B JKEITYIOUYHO-KHIIEYHOM TpakTe. JIumnasel 1 ux
pOJIb.
3ananue 2. CocTaB U CTpOEHHE XMIIOMUKPOHOB, ITPEBpaIlleHIEe B KPOBEHOCHOM PYCIIE.
Tema: BuramMmuHblI.
Bapuanr 1.
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3amanue 1. ButamuHbl - ompeneneHue, KiaccuuKaius, Onoxumuueckue (YHKIUU (TIPUMEPHI).
['uno- u runepBUTaMUHO3BI, UX TPUUUHBL.
3amanue 2. Buramun C. CrpoeHue, NUIIEBbIE MCTOYHHUKH, POJb B METAabONM3ME, IMPOSBICHHE
HEJ0CTAaTOYHOCTH.
Bapuanr 2.
3amanue 1. Butamuu PP. CrtpoeHue, mumieBble HCTOYHUKH, POJb B MeTabonusme. CyrodyHas
OTPEOHOCTB, MPOSIBIIEHNE HELOCTATOYHOCTH.
3amanue 2. Butamun B12 u ¢onuesas kucinora. Ctpoenue (omucarenbHo). [InmeBsle  MCTOYHHKH,
CyTOYHas IOTPEOHOCTb.
Bapwuanr 3.
3ananue 1. ButaMuHOMOIOOHBIE BEIIECTBA, MOHIATHE, OTJIIMYHUS OT BUTAMHHOB.
3ananue 2. O01as xapakTepucTUKa rpyIiibl AKUPOPACTBOPUMBIX BUTAMUHOB.
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KomnuieKkT pa3HOypOBHEBBIX TeCTOBBIX 3aJaHMI

1o AucUUIUIUHE :buoxumus
1.AMUHOTpYIINIAa BCTPEYAETCS B COCTaBE

2.YUT0 ABISIETCS CTPYKTYPHBIM 3JIEMEHTOM HPOCTHIX OEITKOB?
l. MOHOHYKJIEOTHUJIBL;

2. TII0KO03a;

3. aMUHOKHCIOTHI,

3.Ilpu pacnage OeIKOB MOABEPraeTCs TUAPOTUIY CBSI3b

4.CTpyKTYpHBIM 3JIEMEHTOM IJIMKOT€HA SIBIISICTCS:
1. MOHOHYKJICOTH/IBI,

2. TJI0KO03a;

3. TJIMIEPUH;

4. ramakro3sa.

5.Pacnionoxxute 37eMEHThI CTPYKTYPhI OSJIIKOBOM MOJIEKYJIBI B TOM TOCIIEIOBATEILHOCTH, B KOTOPOI
OHH BO3HHKAIOT MpU CUHTE3e OenKa U OPMUPOBAHUU €r0 HATUBHON KOH(POPMAIIHH.

OO0benuHeHne NPOTOMEPOB B OJIUTOMEPHBIHN OEJIOK.

dopmupoBaHue o-crimpanei u -CKiaaadaTblX Y4acTKOB.

OO6pa3oBaHue MENTUIHBIX CBSI3EH.

O6pazoBanue ruipoHoOHBIX, BOAOPOJHBIX U HOHHBIX CBSI3eH MEX]y paJuKaliaMu
AMUHOKHCIIOT.

NS

6.TTOJIBEPUTE K KAXIOI N3 AMUHOKHUCJIOT COOTBETCTBVIOIIEE CBOMCTBO PAJIUKAJIA
(IIOJBEPUTE K BYKBAM COOTBETCTBYIOIIUE [IU®PHI):

1.TPUIITO®AH. A-TUJIPO®UIIBHBIH,
2.ACITAPATMHOBAS KUCJIOTA. TTOJIOXKUTEJILHO 3APSDKEHHBIN.
3.LIMCTEUH. B-TUJIPOPUIILHBIN,

4 JIEMIVH. OTPULIATEJIbHO 3APSKEHHBIN.
5.APTMHUH. B-TUAPOQHUIBHBIN, HE3apSKEHHBIH.
6.CEPHH. r-ruipooOHBIi.

7.ONPEJIEJIMTE, KAK BYJIYT BECTU CEBSI ITPU 3JIEKTPO®OPE3E B HEMTPAJIbHOU CPEJE CJIEJYIOIIUE
AMMWHOKHCIIOTBI:

1. TU3HUH. A — JIBUTAETCS K AHOJZIY.
2. TPUIITO®AH. b — IBUT'AETCA K KATO/IY.

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

5. ®EHUJIAJIAHUH.

6. TUCTHUIUH.

8. Cepoconepkaliie aMUHOKHUCIOTHI

9. AKXTHBAaTOPOM MaHKPEATUUECKON JIUIMA3bl SABISAIOTCS
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10.IToxGepuTe K KaKJJOMy U3 MEPEUUCICHHBIX KIacCOB (DEPMEHTOB BUTAMHHBI, IPOU3BOIHBIC
KOTOPBIX MOTYT OBITh KO(paKTOpaMu JaHHOTO Kiacca hepMEeHTOB:

A — OKCUJIOpEyKTa3bL; 1. B1, Be
b — tpancdepassr; 2. B2, B3
B — u3omepassi; 3.Bs, Be
I' — mnassmr; 4. B2

JI — nurassl. 5.H, K

11.Kakue cBs31 MpenMyIeCTBEHHO 00pa3yoTcss MEXAY PepMEHTOM U CyOCTpaTOM MpH

(hopMHUpPOBaHUH CYOCTPAT-dH3UMHOTO KOMILIEKca?
1. BOIOpOIHBIE;

2. TENTHIHBIC,

3. UOHHEBIE;

4. pucynbpuaHbIE.

12. CnenupuaHOCTh JIEHCTBUS (PePMEHTA OTPECIIICT

13.B PHK Bogopo/iHbIe CBsI3u BO3HUKAIOT MEXKAY CIEAYIOIUMHU a30TUCTHIMU OCHOBAHHSIMHU:

aJICHUH-ypaluI;
a/ICHUH-TUMUH;
r'yaHUH-I[UTO3HH;
I'yaHUH-yparu;
LUTO3UH-ypaLnI.

N

4. B penapanuu JIHK yuyactByrot hepmeHTHI:

9K30- U SHJOHYKJIE€a3bl;
JIHK-3aBucumas-PHK-nonumepasa;
JAHK-nmonumepasa;

HYKJIEO3U/1a3a;

JHK-nuraza.

SNl N

15. MukpocomManbHOE OKUCIEHUE OTHOCUTCS K

HCHTI/II[I/IJ'ITpaHC(I)epaBa " NeUTUAWIITPpAHCIIOKAa3a

TUITY OKUCJICHUS.

6.K XAPaKTCPUCTHUKEC T'CHCTHUYCCKOI'O KOJId OTHOCATCA CICAYIOIIUC BBIPAKCHU:
OJHa aMHUHOKHUCIIOTa KOAUPYECTCA TPEMA PAAOM CTOAIMIMMHA HYKIICOTHIAMMU,

OJIWH U TOT XK€ TPUILICT COOTBETCTBYCT HECKOJIbKNM aMUHOKHCIIOTAM;

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

KaXXIbIH HYKJICOTHU I BXOAUT B COCTAB TOJIBKO OJHOI'O TPUILJICTA U 3aHUMACT B HEM CTPOTO

OTIpEIEIIEHHOE MECTO;

5. Kax[bli )KMBOM OpraHU3M UMEET CBOM T€HETHUECKUM KOJI.

17.Ykaxure IIOCICI0BATCIbHOCTD peaKuHﬁ, MMPOUCXOAAINHNX B ITPOLCCCC OKUCITIUTCIIBHOTO

JeKapOOKCHUITMPOBAHUS MTHPYBATa:
1. perunmporeHasHas;
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2. nexkapOOKCHIIa3HAs,
3. TpaHcdepaszHasi.

18.0mnpeaenure mociaea0BaTeIbHOCTD AeicTBUS pepMeHTOB B mukie Kpebca:
1. o-keroriayraparieruiporeHasa;

2. aKOHHUTa3a;

3. dymapa3za;

4. CyKIMHATIEruJIporeHasa;
5. HM30LUTPATAETHIPOTEHA3a;
6. LUTpaTCUHTA3a;

7. MallataeruporeHasa;

8.

cykunHuiaKoA-cuHTerasa.

19.BbiOepuTe BelecTBa, BHI3bIBAIONINE HMHTUOMPOBAHUE MEPEUUCICHHBIX HIKE (DEPMEHTOB:

Depmenmut: Hneubumopor:
A — nupyBaTaeruporeHasa; 1. AT®.
b — uurparcunTasa; 2. HAJIHo.
B — u3onurpataeruaporenasa; 3. nuTpar.
[' — a-kerormyraparaeruaporeHasa; 4. okcajioarerar.
J — cykunHaTAeruaporeHasa. 5. aunerun-KoA.

6. pochopunupoBanue GpepmeHTa.

20.B mukne Kpebca o6pasyercsi:
1. 3HAJ, 1 ®AL, 1 ATD
2.3 AT®, 3 HATH»
3.3 HA/IH>, 1 ®AJIHy, 1 I'TO

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

CTPYKTYpe TPYIIIBI

22 .Bpibepute yTBEpKICHUS, IPABUIBHO OTPAXKAIOIINE MEXAHU3M OKUCIUTEIHLHOTO

dochopunupoBanus:

1. depMeHTHI IbIXaTeNbHOM e TPAHCIIOPTUPYIOT MIPOTOHBI C HAPYKHOM CTOPOHBI BHYTPEHHEHN
MeMOpaHbl MUTOXOHPUI B MAaTPUKC;

2. SHeprusi pa3HOCTH OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX MOTEHIIMAIOB TpaHCHOPMUPYETCS B

HHEPTHUIO JIEKTPOXUMHUYECKOT0 IIOTCHIINAIIA;

H*-AT®-cunTere3a co3/1aeT IEKTPOXUMHUYCCKHI MOTEHITHAT;

4. OKHUCIHTEIBHO- BOCCTAHOBUTEIIBHBIN NOTEHIMAN red/0X-CUCTEMBI XapaKTEPU3yeT KOJIMYECTBO
BBIICIISIEMON SHEPIHH;

5. Tmpouecc OKUCIUTENBHOro (hochOopruIMpoBaHUs BO3MOXKEH TOJIBKO B 3aMKHYTOH MeMOpaHe.

oY)

23. buonmornyeckasi poJib MUKPOCOMAaIbHOTO OKUCIICHHUS 3aKTF0YaeTCs B
00€3BpeKUBAHUA
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24.A. BeiGepuTe coeiMHEHHsI, CHIKAIOIINE CKOPOCTh TKAHEBOTO JIbIXaHMS:
a — yrapHbli ras;
0 — POTEHOH;
B — 2,4-mUHATPOGEHOT,
I — MJIOHOBAsI KUCIIOTA.
b. Tlogbepure k BHIOpaHHBIM BaMH B ITyHKTE (A) COSTUHEHUSIM COOTBETCTBYIOIINN
MEXaHU3M JICUCTBHS:
1- pa3o0ImMTENh OKHCIUTEILHOTO (HOChHOPHINPOBAHUS;
2-unrundurop HAJIH-nerunporenassr;
3-uHrHOUTOP CYKIIMHATICTUPOreHA3BL;
4-UHTUOUTOP UTOXPOMOKCH/IA3bI.

25.PacraBbTe IU(QPHI B MOPAIKE, OTPAKAIOLIEM MTOCIEI0BATEILHOCTh COOBITUI B TeNaTOIMTE MO
BJIMSTHAEM TJIFOKAroHa:

TJIMKOTEH — TITF0K030- 1-pocdar;

aJICHUIATIIMKIIA3a HEAKTUBHAS — aJICHIJIATIMKIIa3a aKTUBHAS;

aJIpeHAJIMH — KOMIUIEKC TOPMOH-PELENTOP;

IPOTCHHKHHA3a HEAKTHBHAS — MIPOTCHMHKUHA3a aKTHBHAS,

dochopunnaza HeakTHBHAA — Gochopuiiaza akTHBHAS,

ATDO — nAMO.

A

26.Haiinure, KakuM MEXaHU3MOM JIEHCTBHS 00J1a/1al0T TOPMOHBI CJIEIYIOIIUX KJIACCOB:
1. [Ipon3BoHbIE CTEpaHA.

A. MemOpaHHBIH. 2. [IpousBoiHbIE apaxXUJOHOBOI KUCIIOTHI.

b. LInTO301bHBIN. 3. [Ipon3BOIHBIE CIIOKHBIX OCIIKOB.
4. TupeougHBIE TOPMOHBI.
1. IIpou3BOogHBIE AMHUHOKHUCIIOT.

27.0mnpenenure HepapxHio JeMCcTBUS TOPMOHOB, MOAYMHEHHBIX THIIOTAIaMO-THITO(U3aPHOIM

peryisimu:

1. ITHC—puiu3uHr-¢pakropsl—aaeHoruno(u3—opraibl-MULIEHH;

2. HHC—punusuHr-gpakropbl—IepeaHss 10s runodu3a— KpoBb— OpraHbl-MUILIEHU;

3. IHC—runotanamyc—3aaHss 1051 TUN0(pU3a—KPOBb—>OpPIraHbl-MUIIECHH;

4. IHC—runoranamyc— —puin3uHT-()aKTOpbl—THNO(GU3—KpOoBb—TIepupepruecKas xeies3a
BHYTPEHHEN CEKPELIMH—>OpraHbl MULICHH.

28.A,Z[peHaJ'II/IH ABJIICTCA TPOU3BOJHBIM aMUHOKHCJIOTBL

29.VxkaxuTe [Be peakiuu cyocTpatHoro GocGopuiIupoBaHusl B TITUKOIU3E:
dbochodpykTokuHazHas U AUPOCHOTTUIIEPATKUHAZHAS;
mudocdornuiepaTkuHa3zHas ¥ MUPyBaTKUHA3HAS;

TCKCOKMHAa3HasA U NNPYBATKUHA3HAsA,;

TeKCOKWHA3HAs U JIAKTATJeTUIpOreHa3Has;

dbochodpykTOKHHA3HAS U TEKCOKHHA3HAS.

N

30.B AT® conepxurcs MaKpO3pruYeCKue CBS3H.

31. BriGepure, Kakoit BUTAMUH BXOAMT B COCTAB MUPYBATIAETUIPOr€HA3HOI'O KOMIUIEKCA U B COCTAaB
npenapara KokapOOKCHIIa3hl:
1. HS-KoA;
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2. ®AL;

3. By

4. nuroeBas KHCIOTa;

5. Bi;

6. Be.

32. luka TpuKapOOHOBBIX KUCIIOT IMPOTEKAET B MUTOXOHJIPHUM.
33.BeiOepure, AJis 4YETO UCIIONB3YETCS XOJIECTEPHH B IEYEHU U KOPE HAIIOYECYHHUKOB:
A —Ileuens. 1. Cuntes Butamuna Ds.

b — Kopa Haano4ye4yHnKoB. 2. CuHTE3 KOPTU30HA.

B — B oGewux. 3. [Toctpoenue memOpaH.

I' — Hu B oxHoO¥. 4. CuHTe3 )KEeTYHBIX KUCIOT.

34 K nepedyucieHHbIM MapuIpyTaM TPaHCIOPTa OCHOBHOTO KOJIMYECTBA X0JIECTEpHUHA 010epUTe
COOTBETCTBYIOIINE JIUTTONPOTEUHBI:

A — JIIIBIL 1. U3 ku1ieyHuKa B KpOBb.
b — JIITHIL 2. 13 KpoBOTOKA B TKaHH.
B — JITTOHII. 3. U3 TKaHel B KPOBOTOK.

I' — XAIOMUKpPOHBI.

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

36.®akTopamMu pUCKa JJI Pa3BUTHUS aTEPOCKIIEPO3a SBIISIOTCS:
noBbleHHbIN ypoBenb JIITHII;

MOBBILICHHBIN YPOBEHb TPUTIIULIEPUIOB;

NOoBbIIIEHHbIN ypoBeHb JIIIBII;

Huskoe conepxkanue JIIIBII;

nossllIeHHBIN yposeHs JITTOHIT;

n30bIToK XC.

A

37.Kakue OMoreHHbIe aMUHBI CHHTE3UPYIOTCS U3 TIEPEUYUCIICHHBIX HI)KE aMUHOKHUCIIOT?
A- THpO3UH; 1- cepoToHUH,;

b- rnmyramunoBas kucnora;  2- JO®amuH;

B- tpunrodan; 3- TUCTaMUH;

I'- rucTunug. 4- TAMK

38.HazoBute GpepmMeHTHI, AeEKT KOTOPBIX BBI3BIBAET CIICAYIOIINE MAaTOJOTHU:

A- peHunkeronypus; 1- Tupo3uHasa

b- Tupo3uHo3; 2- okcunaza auokcudennn [1BK
B- ankantonypus; 3- roMOreHTHHa3a

I'- anbOuHU3M. 4- MOHOOKCHTEHa3a

39.Kakne yciioBus HCOGXO)II/IMLI JJI1 BCaChIBAHHUA aMHUHOKHCJIOT B TOHKOM KHIICYHUKEC!

1. cnabomenoyHas cpena;

2. HalIu4yHMe TPAHCHOPTHBIX CUCTEM;

3. Hagnune noHOB Na;

4. HaIM4ue KEIYHBIX KUCIIOT;

5. sHeprus AT®;

6. Hanu4ue NOBEPXHOCTHO-AKTUBHBIX BEIIECTB.

40. KeroreHHble aMUHOKHUCIIOTHI CITYKaT MPEAILIECTBEHHUKAMU Tell.
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41.Tlepeuncnute MOCAEAOBATEIIBHOCTD COOBITHM, TPOTEKAIONINX B TEIMATOIUTAX M0 BIUSHUEM
TJIFOKaroHa:

TJIMKOTeH—TIII0K030- 1 -ocdar;

aJICHUJIATIINKIIa3a HEAKTHBHAS— a/ICHUJIATIINKIIa3a aKTHBHAS;

TIIFOKaroH—PenenTop;

MIPOTEUHKNHA3a HEAKTUBHASI—TIPOTCUHKIHA32 aKTHBHAS,;

docdopuiaza HeakTuBHasI— (pochopunaza akTUBHAS;

ATO—-1AMO.

ANl

42 Ilepeuncnurte CBOMCTBA MPSIMOTO M HEMPSMOTO OMIMpPYyOrHA, a TAK)KE UX OOIINE CBONCTBA.

A- ipsimoit OnnnpyOuH; 1. ITnoxo pacTBOpUM B BOJIE.
2. TokcuueH.
B- venpsimoit 6minpyOuH; 3. JIerko BBIBOAUTCS U3 OpraHu3Ma.
4. KoHLeHTpalys yBeJIIMYUBAETCS MPU TEMOJIUTUYECKOM JKENTyXe.
C- o0a 6unupyouHa. 5. Konnentpanus yBenuuuBaeTcs Mpu 00TYpallMOHHOM KeNTyXe.
6. TpancnopTUpyeTcsi KpOBBIO B KOMIUIEKCE C aJIbOYMUHAMU.
7. SIBnsieTcsl CBSI3aHHBIM C TIIIOKYPOHOBOM KHCIOTOM.
8. [IponykT pacnazga rema.
43. OpHUTHHOBBIN LIUKJI — 3TO OCHOBHOM ITyTh 00€3BpEKUBAHUS B OpraHusMe.

44 HaiimuTe OTIM4YMs OOMEHA TIIMKOT'eHA B TICUCHH OT UCIOJIb30BAHUS €0 MBIIIIIAMU:
1. B meUYeHU OTCYTCTBYET ITIOK030-6-(hocdaTasa;

2. TJIMKOTEH TMEYCHH UCTIOIb3YETCs TOJIBLKO Ha HYX/IbI ICYCHU;

3. B MbImax uaet uki Kopu, a B neueHu HeT;

4. TIUKOTEH MEYEeHU MCIOJIb3YETCs Ha HYK/bI BCETO OpraHu3Ma.

45 Pacrionoxure pCaKkuu CUHTE3a IreMa B TOM noCJaCA0BaTCIbHOCTH, B KOTOpOI>'I OHU MMPOTCKAKOT B

OpraHu3Me:
1. ob6pa3oBaHue NOPPOOMIUIMHOTEHA;
2. obpa3oBaHUE O-aMUHOJIEBYJINHOBOW KHCIIOTHI;
3. oOpa3oBanue nporonoppupuna IX;
4. mpucoeaMHEHHUE XKele3a.
46.CpaBHurte /1Ba O6ejKa, yyacTBYIOILIME B OOMEHE XKeJesa :

A — Tonbko TpanceppuH. 1. ConepKuT HEreMOBOE KeJe30.
b — Tonbko deppurus. 2. CoiepKUT TeMOBOE XKEJE30.
3. I'mukonpoTeunH naa3Mbl KPOBU.
4. JlenoHUPYET KeJIe30 B KJIETKAX OpraHu3Ma.

47.FCMOI‘J'IO6I/IH, HE CBSI3aHHBIN C KHCJIOPOJAOM, HA3bIBACTCA

48.Kakue GpyHKIIMM reMOTrIO0NHA HapYIIAITCs MPU CEPIIOBUAHOKIECTOUYHOW aHEMUU?
PacTBOPUMOCTB;

KOOTIEpaTUBHOCTb;

CHIDKAETCS CPOJICTBO TEMOTIIOONHA K KHCIIOPOY;

MOBBIIIAETCS CPOJCTBO K KUCIOPOY;

nehopMupyeTcs SPUTPOIINT.

N
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49. benkaMu MEXKKJICTOYHOI'O BCIICCTBA COGHHHHTGHBHOﬁ TKaHH ABJIAIOTCA

50.0mpenenuTe MOPAIOK CHHTE3a KOJJIareHa B MEXKKJIETOYHOM MPOCTPAHCTBE:!

1. OKHuCIIEHUE TU3UHOBBIX, OKCHITM3HHOBBIX M TJIMKO3MIIMPOBAHHBIX OCTATKOB B AJIbJICTU/IBI;
2. o0pa3oBaHHeE HE3PENbIX KOJUIATCHOBBIX (HOPHILT;

3. yHoajJeHue aMHHO- M KapOOKCHUKOHIICBBIX TETITHIOB;

4. oOpa3oBaHNE MMEPEKPECTHBIX CBA3CH MEXKAY IETSIMU (GUOPUILI.

51.Jlonepeunblie CUIMBKY B MOJIEKYJIE 31aCTHHA 00Pa3ylOTCs ¢ yUaCTUEM CIIETYIOIINUX
AMUHOKHCIIOT:

1. mecMo3una;

2. JIA3HHA;

3. JU3UHOPJICUIIMHA;
4. wu304eCMO3HMHA;

5. JeuuuHa;

6. TrauIMHA.

52.Yem oTimuaeTcs KoJutareH Tuma aibda -1ot anbda-2:

1. mo cocTaBy M Uyepe0OBaHUIO aMHUHOKHCIIOT;

2. mno xkonuuectBy IIIIL] B Konnarene;

3. 1O IPOYHOCTH CBsI3U (UOPHUILT B KOJIIATEHOBOM BOJIOKHE.

53. MuopuOpUIIpHBIMA OCIIKAMH MBIIIICYHONW TKAHU SBIISIOTCS

54.Ykaxure nociaea0BaTeIbHOCTh ATANOB MBIILIEYHOI'O COKPALICHHUS:
IIPOUCXOAUT CKOJIb)KEHUE HUTEH aKTUHA BIOJIb HUTEH MUO3HHA.
ITporcXOaUT KOHTAKT FOJIOBKM MHO3UHA C AKTUHOM.
[Tpoucxogut ruaponns AT® u BbIIECIEHUE SHEPTUH.
[TposiBnsiercss AT®-a3Hasd akTUBHOCTh TOJIOBKM MHUO3MHA.

AKTHH CBSI3aH C MUO3UHOM.

Al

55. B perynsiuuu MbIIIEUHOTO COKpAIIEHUs IPUHUMAIOT Y4acTHE NOHBI

56.Ponb AT® npu MBIIIEYHOM COKPAILIEHUH 3aKIIFOUAETCS B CIAEAYIOIIEM:

1. aKTHBAIWs MBIIIICYHOTO COKPAIICHUS;

2. perymnsmnus GYHKIIMH TPOIIOHUHA,

3. akTuBaIus aJCHWIATIINKIA3HON PEaKINN;

4. aktuBanms Ca’*-ATd-a3br;

5. obecrieueHre penosapru3aiui MEMOPAHBI.

57. 3a cyTKH BbLAEISIETCA JIUTPOB CJIOHBI.

58.CpaBHUTE JECHEBYIO KUIKOCTH 3/I0pOBOTO UenoBeka (A) u 6osnbpHOTO napoaonTo3oM (b):
1. comepX uT JEHKOIUTHI;
2. KOJIMYECTBO JAECHEBOM KHIIKOCTH YBEIHUCHO;
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NonAw

59. B HopmanbHoii citone Gochop U KAk HaXOAATCS B

KOJIMYECTBO Oeska OJIM3KO K I1a3Me KPOBH;

COJIEPXKUT OOJIBIIOE KOJUYECTBO HMMYHOTJIOOYJIMHOB;

UMEET BBICOKYIO aKTHUBHOCTh CYIICPOKCHIIMCMYTAa3bl M KaTaiasbl;
UMEET MECTO aHTHOKCHUJAHTHAS! aKTHBHOCTb,

BBICOKAsi aKTUBHOCTH (hocdarasbl.

60.YTo Takoe neyuMKysa U Kak oHa oopazyercs?

1.

2.
3.
4

9TO 3yOHOU HAaJeT;

9TO PE3yabTAT aJCOPOIMH MYIIMHA U TIIUKOIPOTEHUHOB;
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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CuryanmnoHHbIe 32124 AJ15 J1a00paTOPHBIX padoT
10 AucuuIuIMHE: brnoxumus

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

YK-1

3amaga Ne 1

Kamio pactBopa, conepskamiero cMecb aMUHOKHUCIIOT TJIH, aja, [y, apr, THC
HAHECIIM Ha cepenHy deKkTpodopernueckoit Oymaru, cmoumnu 6ydepom pH 6,0
U TIPUJIOKUIIH AJIEKTPUUYECKOE HANPsDKEHUE. YKaXUTe, B KaKOM HampaBleHUH (K
KaTo/y, aHOAY WJIN OCTaHYTCs Ha cTapTe) OyAyT ABUIAThCA OT/EIbHBIC
AMUHOKHCJIOTHI.

YK-1

3amaua Ne 2

Tpunientua, BbIICICHHBIN U3 TOKCUHA 3MEH, COCTOUT U3 TPEX HE3AMEHUMBIX
AMUHOKHCIIOT — CepycoieprKallleld, TeTepOLUKINYECKON U THIPOKCUIICOIepKaIeH.
Hanummre 3TOT TpUNENnTU I U ONPEACIUTE €r0 N303JIEKTPUUECKYIO TOUKY.

YK-1

3anaua Ne 3

[To maHHBIM KOJIMYECTBEHHOTO AMUHOKHCIOTHOTO aHAIHN3a B CHIBOPOTOYHOM
anpoymune cogepxurcs 0,58% tpunrodana, MoJIeKyIsipHas Macca KOTOPOTo
paBHa 204. PaccunTtaiiTe MUHIMAIbHYIO MOJIEKYJISIPHYIO MacCy aabOyMUHa.
YK-1

3agaua Ne 4

Kak 00BsSICHHTB, 4TO OEJIOK MOJIOKA Ka3eUH MPU KUTITYCHHH CBOPAYUBACTCS
(BBITIAZAET B OCAJIOK), €CITU MOJIOKO KHcoe?

YK-1

3anaya Ne 5

['myramaTtaexapbokcuiiaza Karaau3upyeT peakiuio: B

I'myramnuoBas kucnora — 'AMK + CO6

1. [To u3MEeHEHUIO KOHIIEHTPAIIUU KaKUX BEIIECTB MOKHO 0XapaKTepHU30BaTh
aKTUBHOCTH (pepMeHTa?

2.Kak MOXHO yBEIMUYUTH CKOPOCTh JAaHHOM peakiuu?

YK-1

3amgaua Ne 6

@DepMeHT TPUIICHH CIOCOOEH pacUIeTIATh MEeNTHAHbIE CBsI3u O0enkoB. [louemy
00paboTKa TPUIICHHOM MPUBOJIUT K MHAKTUBALMU MHOTHX (hepMEHTOB?

YK-1

3amgaua Ne 7

3epHa B CBEKECOOpPAHHBIX MOYATKaX KYKYPY3bl CIaJKHUE U3-32 OOJBIIIOTO
COJIEpKaHUs B HUX TJIIOKO3bI. YeM paibiiie T MOMEHTa cOopa, TeEM MeHee
CIaJIKUMHU CTAHOBUTCS 3€PHA B CBSI3U C MPEBPAIICHUEM TIIIOKO3bI B Kpaxmai. [[jist coxpaHeHus
CJIaJIKOTO BKYyca MOYaTKH cpasy ke mociie coopa MmoMemaT Ha

HECKOJIbKO MUHYT B KHIISIIIYIO BOJIY U TOTOM OXJaKJatoT. Kak 00bICHUTH CMBICI
Takoi 00padoTku?

YK-1

3amaua Ne &8

B ckeneTHbie MBIIIIBI TTIOKO3a MPOHUKAET MEJIJIEHHO, U €€ KOHLIEHTpAaLUs B
HUX HU3Kas — okouo 0,01 — 0,1 MM. Ilouemy ny1st akTUBAIUMU TITFOKO3bI B 3TUX
YCIIOBUSX MPEAMOYTHTEIbHEN JepMEHT TeéKCOKHHA3a, a He TIIOKOKMHA3a?

YK-1

3agaua Ne 9

K mpemnapaty Mutoxonapuii 7o0aBuiv nmupysart, MedeHHbIH 14C mo

MeTHIbHOH rpynne. Kakoe nonoxenue 3aiimer14
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YK-1

3amaua Ne 10

B skcniepumenTe ¢ M301MPOBaHHBIMUA MUTOXOHIPUSIMU OTIPEIEISITN
WHTEHCUBHOCTB padoThI ukia Kpedca nmo Hakormenuto HAJIH. M3menurcs nu
pabota nuxia Kpebca, ecim mpekpaTuTcsi OTTOK U3 HETO BOCCTAHOBJICHHBIX
SKBUBAJICHTOB?

YK-1

Samaua Ne 11

Ckonbko AT® obpazyercst mpu MOTHOM OKUCIICHUU 5 MOJICH MUpyBaTa B
MPUCYTCTBUU POTEHOHA U 2,4- muHUTpOdeHoma?

YK-1

3amaua Ne 12

B nHKYOaIMOHHYIO Cpey ¢ U30JIMPOBAHHBIMU MUTOXOHIPHUSIMH JOOABUITH
AJI®. Kak 370 moBiIMsAET HA CIIOCOOHOCTh MUTOXOHIPUH MOTJIONMIATh KUCIOPO1?
YK-1

3amaua Ne 13

Y HEKOTOPBIX JIFOACH PUEM MOJIOKA BBI3BIBAET PACCTPOMCTBO KUIICYHUKA, &
IIpUEM IPOCTOKBAIIH - HeT. [loueMy 310 mpourcxoant?

YK-1

3anaua Ne 14

AJlpeHaIMH CTUMYJUPYET MPOIIECC IITUKOreHOoM3a B Mblax. Kak 3To orpasurcs
Ha KOHLIEHTPALMU TJIFOKO3bI B KPOBU?

OIIK - 3

Sagaua Ne 15

Opnun ciopreMen npo6exkan quctanuuio 100 M, a gpyroit — 5000 m. YV
KOTOPOTO U3 HUX OY/ET BhIIIE COJIEP>KaHNe MOJIOYHOM KUCIIOTHI B KPOBH U
nouemy?

OIIK - 3

3amgaga Ne 16

B opranusme yenoBeka NpUMEPHO 4T KEITUHBIX KUCIOT. 32 CYTKH OHU
COBEPIIAIOT B cpeHeM 6 060poToB Mexay neueHbio U JKKT. 3a kaxapiii 060poT
peabcopOupyetcs mpuMepHO 96% KEeTIHBIX KUCIOT.

1. CKOIBKO TPAMMOB KETUYHBIX KUCJIOT CUHTE3UPYETCS €KETHEBHO?

2. CKOJBKO AHEHN B CPEeIHEM LIMPKYIUPYET MOJIEKYJIA AKETUHON KUCIIOTHI?
OIIK -7

Sagaua Ne 17

Cxonpko AT® norpedyercs s CUHTE3a TPUNAIBMUTHHA U3 TIULEPUHA U
MaJIbMUTUHOBON KUCIOTHI?

OIIK - 3

3amaua Ne 18

V manueHnTta B KPOBH M MOYE PE3KO TOBBIIIEHO COJIEP)KAaHNE KETOHOBBIX TEJ.
Kakue nanubpie He0OOXOIUMBI I YTOYHEHHSI IPUYUH ATOTO MOBBIIICHUS?
YK-1

3agaua Ne 19

Cxonbko MoJiekyn aneTmi-KoA, HeoOX0uMBbIX JIsl CHHTE3a OTHOU
MOJIEKYJIbI TATbMUTHHOBOW KHCTIOTHI, TPOXOIUT CTATUI0 00pa30BaHUS MAIOHMII-
KoA?

YK-1

3amaua Ne 20

B craumonap noctynun oHoma 24 JeT ¢ CHMIITOMaMHU UIIEMUYECKON
0oJe3Hu cep/ia BCIIEACTBUE pa3BUTHS aTepockiiepo3a. B xone obcnenoBanus
00HapYX UIOCh, YTO Y OOJILHOTO JIUTIONPOTEHHBI COJEPIKAT MATOAKTUBHBIHA
dbepment nenutuaxonecteponammirpanchepasy (JIXAT). [Touemy
HepocTaToyHOCTh JIXAT MokeT mpuBeCTH K pa3BUTHUIO aTEPOCKIIEpo3a’?
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YK-1

Samaua Ne 21

B nocnennuii TpuMectp 6€peMEHHOCTH Y JKEHIIHUHBI MTOSIBUIIUCH OOJH B
KocTsaX. buoxumuueckuii aHamm3 KpoBU MOKa3al yBeJIUYEHHE KOHIIEHTPALUU
KaJIbIIMs, CHIYKEHHE KOHLIEHTpauK (pocdopa 1 MOBBILICHHYIO aKTHBHOCTb
nienouHoi gocdaraspl. C HapylIEHUSIMU KaKOT0 BUTAMUHA CBSI3aHa JaHHAS
KJIIMHUYECKasi KapTUHa?

YK-1

3anaua Ne 22

Buramun B12

BBOJST BHYTPUMBIIIEYHO, & HE Ha3HAYAIOT B BUJIE TAOJIETOK.

C uyeM 370 cBsI3aHO?

YK-1

3amaua Ne 23

OnHO U3 KIMHUYECKUX NPOSBICHUI LIMHTY — KPOBOU3JIUSHHUSA IO KOXKY U
CIM3UCTBIE 000710uKH. HegocTaTok Kakoro BUTaMiuHa NPUBOIUT K ITOMY
3a0051eBaHNIO?

YK-1

3anaua Ne 24

Buramunsl A u J[ MOXKHO IPUHUMATH Cpasy 3a OJIMH MPUEM B TAKOM
KOJIMYECTBE, KOTOPOI'0 JOCTATOYHO I MOAJEPKaHUS UX HOPMaIbHOI'O YPOBHS B
TE€YEHHE HECKOJIbKUX Heflellb. BuTaMuHsl e rpyIisl B Heo6XxoaumMo npuHuMaTh
3Ha4YMUTENbHO Yaie. [Touemy?

YK-1

3anaga Ne 25

JIBa 60onbHBIX TMabeToM B 6€CCO3HATEIILHOM COCTOSIHUH JOCTABIICHBI B
KIMHUKY. [lociie MHBbEKIUY TII0KO03bI OJJMH U3 HUX IPUILIEI B CO3HAHUE, JPYTroi
ocrascs 0e3 co3Hanus. KakoBbI MPUYMHBI 3TUX COCTOSIHHM?

YK-1

3agaua Ne26

O HenoCTaTOYHOCTH KaKUX TOPMOHOB MOXET CBUJIETENIbCTBOBATh
oOHapy>keHHe y 00JIbHOI0 YCTOHYHMBOTO MOBBILIEHHUS SKCKPELIMU HOHOB HATPUS U
xjopa?

1. Kakue (pyHKINY BBITOIHSIOT 3TH HOHBI?

2. Kak pacnpenensiroTcsi OHU MEX]ly KJIETKaMHU U T1a3Moi?48

3. Kak Oyner nposBIsATHCS HEAOCTATOUHOCTh ATUX HOHOB WJIM UX U30BITOYHOCTH?
YK-1

Sagaua Ne 27

Y 6051bHOTO HAOMIOJAETCS APTPUT, TOTEMHEHUE MOYH TIPU KOHTAKTE C
BO31yX0oM. HakomieHreM Kakux BELIeCTB 3TO 00YCIOBIEHO?

YK-1

Sagaua Ne 28

VY anbOuHoCOB (Jrozel ¢ Oenoi Koxkel U 04eHb CBETJIBIMH BOJIOCAMH)
OTCYTCTBYIOT MEXaHU3MBI 3aIIUTHI OT YAbTPa(UOIETOBBIX JTyueil. OHU OBICTPO
MOJIy4alOT COJTHEYHBIE 0XKOTH, 3arap y HUX He MOsBIsAETCS.

1. KakoBbI IpUYMHBI ATON NATOIOTHH?

2. Hanmummre peakiuio, CKOpocTh KOTOPOM CHUXAeTCs MPH aJTbOMHU3ME.
YK-1

3amaua Ne29

VY GonbHOTO ¢ MOYOI1 BBIAETSAETCS 10 1,5T MOUEBOl KMCIIOTHI, TOBBIILIEHO
coJiep’KaHue ee B KPOBU.

1. C yem 3TO MOXKET OBITH CBA3aHO?

2. Hanmmmre cxeMmy 00pa3oBaHus MOYEBOM KHUCIIOTHI.

3. HazoBuTe HOPpMY CYTOYHOTI'O BBIBEIEHUSI MOUEBOI KUCIIOTHI.
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YK-1

3amaua Ne30

YenoBek paboTaeT B 1ieXe MPOU3BOCTBA papMaIleBTUIECKUX MPEIapaToB.

1. Cnporuo3upyire, Kak OyJIeT IPOUCXOIUTh 00E3BPEKNBAHNE KCEHOOMOTHUKOB?
2. Kakue ¢pepMeHTsI Tpu 3TOM OyIyT 3a/1€iCTBOBAHBI?
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1.

Tembl pedepaToB

10 JUCLUTIIINHE buoxumus

DepMeHTHI B OEJIKHU JKHBOH KJIETKH — 3TO MOJICKYJIIPHBIC OMOJIOTUYECKHE aBTOMATEI C

OpOorpaMMHBIM VIIPDABJIICHUCM.

2.

3BCHO.

3.
4.
3.
6.

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

TOKCMYHOCTh HUTPATOB B MUTAHMU YEJIOBEKA.

Burtamuu K.

O0Jy1acTy IpUMEHEHHS IIPOTEA3.

CBolicTBa ¥ poJib B OMOXMMHUUYECKUX MPOIIECCaX aMHUHOKHCIIOT, BXOASAIIMX B COCTaB

OEJIKOBBIX MOJICKVIJI.

7.
8.
9

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

XoJiecTepuHOBas yrpo3a. Mud wim peaabHOCTh?

BroXUMHS MBIIIEYHOIO COKPAILLIEHHUS.

MemMmOpaHHbIe OSJIKH, UX CTPOCHUE, CBOMCTBA U YYaCTHE B TPAHCIIOPTE BEUIECTB.
broxuMus HyKJIEHHOBBIX KUCIIOT.

buonornueckoe 3nauenne Zn 1 Mg.

buonornyeckoe 3HaUCHUE TIIMKOJIM3a B Pa3IUYHBIX TKAHAX U OpraHax.
buonornueckoe 3Haue€HNE MOTMHEHACHIIIEHHBIX )KUPHBIX KUCIOT U UX CHHTE3 B OPTaHU3ME.
BbuocunTes 0eaka B KIeTKe-CHHTE3 JHK-AEICHHUE KIIETKHU.

buocunTes 6e1K0B.

buocunTes u cekperus NpoTEOTUTHUECKUX (PEPMEHTOB B HKETyIKE.

BbuocuHTe3 KOJIIareHa.

Hapymenne 6nocuHTe3a KOJUTareHa mpu HEKOTOPBIX 3a00JICBaHUSIX.
buorpanchopmalus KCEHOOMOTHUKOB B OpraHU3MeE.

buoxumudeckue acrieKThl OKUPCHHUSI.

buoxumuueckue ocHOBBI yToMieHus Mbitil. [IpoGiema o6e3BpexuBaHus aMMHUaKa u

BBIBCICHUA JIaKTaTa U3 MBITIIEYHON TKaHH.

22.
23.

bruoxummnueckue 0COOEHHOCTH COCTaBa KPOBH Y JIOAEH Pa3HBIX THIIOB TEJIOCIOXKEHUS.
bruoxumuueckne noaxo/sl K aHaIU3y HapylleHnid oOMeHa remMorinoOnHa. buoxumus u

MaTOOMOXUMHUS TICUCHHU.

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

broxuMmuyeckre myTH B UCCIICJOBAHUHA MEXaHU3MOB IICUXUYECKUX U HEPBHBIX 0OJIC3HEH.
BroOXUMHSI MBITIIEYHOTO COKPAIIECHUSI.

buoxumus caxapHoro nuabera.

Buramun d.

BuramuH, a (peTunomn).

ButaMuHBI — aHTHOKCHIAHTHI.

Burtamunsl u kKohepMeHTEHI.

Bo3spactHpie 0cOO€HHOCTH OEITKOBOT0, YTIIEBOIHOTO, JKUPOBOTO OOMEHa 1 0OMEHa

BUTaMUHOB Y JI€TEH.
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5. Metoanveckue MaTepHaJibl, ONpeaesiioIue Npoueaypbl OeHUBAHUSA
KOMIIeTeHIIUH

Texymmii KOHTPOJIb MPENCTaBIAET cOO0M MPOBEPKY YCBOCHUS y4eOHOTO MaTepuaa
TEOPETUYECKOI0 M MPAKTUYECKOI0 XapaKTepa, PEryJIsIpPHO OCYILECTBIAEMYIO Ha IPOTKEHUN
cemectpa. K 10CTOMHCTBaM aHHOTO THIIA OTHOCUTCS €70 CUCTEMaTUYHOCTh, HETIOCPEICTBEHHO
KOPPEIUPYIOIAscs ¢ TPeOOBaHUEM ITOCTOSIHHOT'O M HEIPEPHIBHOI'O MOHUTOPHUHIA KaUeCcTBa
o0yueHwus, ycreBaeMocTH oOyuatomuxcs. Hemocratkom sBisieTcst pparMeHTapHOCTh U
JIOKaJIbHOCTh MTPOBEPKH. KOMIETEHIHIO LIETMKOM, a HE OT/ICJIbHBIE €€ 3JIEMEHTHI (3HaHMsI, yMEHMUS,
HaBBIKH) TP 1TOI00HOM KOHTPOJIE IIPOBEPUTH HEBO3MOXXKHO. K OCHOBHBIM (pOpMaM TEKYIIETO
KOHTPOJIA (TEKyLIeH aTTecTalli) MOXHO OTHECTH YCTHBIN OIPOC, TUCbMEHHbBIE 331aHus,
nabopaTopHble paboThl, KOHTPOJIbHBIE paboTHI. [IpoMexxyToUHas aTTecTanus Kak MpaBHiIo
OCYILIECTBIISICTCS B KOHIIE CEMECTPa U MOXKET 3aBepllaTh U3y4YE€HUE KaK OTAEIbHON TUCIMILIMHBI,
Tak U ee pasnena (pazaenoB) /Moayns (Moayneid). [IpomexxyTouHas aTTecTalus IOMOTaeT OIICHUTh
0oJiee KpyIHbIE COBOKYITHOCTH 3HAHUN M YMEHUH, B HEKOTOPBIX Cllydasx — Jaxe (POpMUpOBaHUE
OTIpeIeIEHHBIX MPO()EeCCHOHAIBHBIX KOMIETCHIINH. JIOCTOMHCTBA: TOMOTAET OIICHUTH OoJiee
KPYITHbIE COBOKYITHOCTH 3HAaHUN M YMEHUH, B HEKOTOPBIX Cllydasx — Jaxe (GopMUpOBaHHE
OTIpeIeIeHHBIX MPO(ECCHOHAIBHBIX KOMIETeHIIH. OCHOBHBIE ()OPMBI: 3aU€T U HK3aMEH.
Texymuii KOHTPOJIb U IPOMEKYTOUHAS aTTECTALUs TPAJAULMOHHO CIIY>KaT OCHOBHBIM CPEJICTBOM
oOecrieyeHns B yueOHOM Iporiecce «00paTHOM CBS3M» MEXKTY MPEToAaBaTeIeM H 00yJaronMCs,
HE00XO0IUMOM JJIs1 CTUMYJIUPOBaHUS pabOThl 00yUYarOIIUXCs U COBEPILICHCTBOBAHMS METOJUKHU
npenogaBaHus yueOHbIX AucuuiinH. Hakonen, urorosas rocynapcrserHast arrectauus (UI'A)
CILY’KUT JUISI TPOBEPKH PE3yIbTATOB 0OYUEHUS B LIEJIOM. DTO CBOETO POJa «TOCYAapCTBEHHAs
IpHUEMKay BBIITYCKHUKA MPH YIaCTHH BHEIIHUX SKCIEPTOB, B TOM YKCIe paboTonaTeneii. Jnummb oHa
HO3BOJISIET OLIEHUTh COBOKYITHOCTh MIPHOOPETEHHBIX 00Y4aIOIUMCs] YHUBEPCATIbHBIX U
npodeccuoHanbHbIX KomnereHuui. I[loatomy MI'A paccMaTpuBaeTcs Kak criocod KOMILJIEKCHOM
OLIEHKU KOMIIeTeHIMH. JIOCTOMHCTBA: CITY>KUT J1JIsl IPOBEPKU PE3yJIbTaTOB O0YUYEHUS B LIEJIOM U B
MIOJIHOM Mepe MO3BOJISET OLEHUTh COBOKYITHOCTh MPUOOPETEHHBIX 00YYarOIIUMCS
OOIIEKYIbTYPHBIX U IPOPEeCCHOHATBHBIX KoMNeTeHIIMH. OcHOBHbIE (POPMBI: FOCY1apCTBEHHBIN
IK3aMEH.

OueHuBaHue 3HaHUM, YMEHH, HABBIKOB U (MJIM) OMbBITA JIEATEIBHOCTH JI0JKHO HOCUTD
KOMIUIEKCHBIN, CHCTEMHBIN XapaKkTep — ¢ yUeTOM KaK MECTa JUCIUILIUHEI B CTPYKTYpE
00pa30BaTeNbHOI MPOrpaMMBbl, TaK U COJIEPKATEIbHBIX M CMBICIIOBBIX BHYTPEHHUX CBs3eil. CBs3n
dbopMUpyEeMBIX KOMIETSHIINNA ¢ MOIYISIMU, pa3/ieJamMu (TEMaMH ) JUCIUILINHBI 00eCTIeYMBAIOT
BO3MOJXHOCTD p€ain3allvi OJId TEKYIIETO KOHTPOJIA, HpOMe)KYTOLIHOI\/'I aTrTeCcTaluu 1o JUCIHUIIIINHE
¥ UTOTOBOT'O KOHTPOJISI HAauboJiee MOAXOASIIUX OICHOYHBIX CPEICTB.

CobecenoBanue, orpoc crennaibHas 0ecea mpemnoaBaress ¢ 00yJarouuMcs Ha TEMBI,
CBSI3aHHBIE C U3y4aeMOW AUCIUILTUHON, paCCYNTaHHAS HA BhISICHEHHE 00beMa 3HAaHUI
00ydJaromierocs o onpeaeIeHHoMY pa3ieny, TeMe, TpooIemMe | T.1I.

TecThl ABISIOTCS MpOoCTeiiieit opMa KOHTPOIIS, HApaBIeHHAs Ha TPOBEPKY BIIAJICHUS
TEPMHUHOJIOTHYCCKHUM alIiapaToM, COBpEMCHHBIMHA I/IHCbOpMaHI/IOHHBIMI/I TEXHOJIOTUSIMU N
KOHKPETHBIMHU 3HAHUSMU B 001acTH (HYHIaMEHTAIBHBIX U MPUKIATHBIX JUCIUTUIHH.

TecT cocTOUT U3 HEOOIBIIOTO KOJIWYECTBA JIEMEHTAPHBIX 33/1a4; MOXKET IPETOCTABIIATh
BO3MOXXHOCTh BBIOOpA M3 TIEPEYHS OTBETOB; 3aHUMAET 4acTh yueOHoro 3ausaTus (10-30 Munyr);
IMMPpaBUJIbHBIC PCIICHUA pa36Hpa}0TC${ Ha TOM XK€ WJIM CICAYIOIIEM 3aHATHH, 4aCTOTAa TECTUPOBAHUA
OTIpe/IeNIIeTCs IPeroaaBaTeneM

JlabopaTopHas paboTa SBJISIETCSI CPEICTBOM MTPUMEHEHHUS U PEATH3aIliN MTOTYIEeHHBIX
0o0yJaromuMcs 3HaHU|, YMEHUI 1 HaBBIKOB B XOJI€ BBITIOJIHEHUSI y4eOHOMPAKTHUECKOH 3a7a4u,
CBSI3aHHOM C IMOJTYYCHHEM KOPPEKTHOTO 3HAYMMOT0 Pe3yJIbTaTa ¢ TOMOIIBIO PeaTbHBIX CPEICTB
JesTeNIbHOCTH. PeKkoMeHyeTcs Aisl pOBEJeHHS B paMKax TeM (pa3iesioB), Hanbosee 3HaUUMbIX B
(bOpMHUPOBAHUY TPAKTUIECKUX KOMIICTCHITHIH.

DK3aMeH, 3a4eT CIYXHUT (POpMOIi MPOBEPKH KayecTBA BHIMOJIHEHHS 00YyJalOIMMHUCS
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71a00paTOPHBIX PabOT, YCBOSCHHS YUeOHOT0 MaTepHaja MPaKTUYECKUX U CEMUHAPCKUX 3aHATHIH,

Kpurtepuu oneHnBanus KauecTBa BbINOJIHeHUs pedpepaTa:

- OIICHKA «OTJIMYHOY BBICTABIISCTCS, €CIIH BHIITOJHEHBI BCE TPEOOBAHMUS K HAIIMCAHHIO U 3aIUTE
pedepara: o003HaueHa paccMaTpuBaeMas IpodiieMa U U3JI0’KEH COBPEMEHHBIN B3IJIS HA
npoOieMy (HOBBIE METO/IbI AMATHOCTUKY U JICYEHHS ), CHOPMYIUPOBAHBI BBIBOJIBI, TEMA PACKPHITA
MOJTHOCTBIO, BBIIEPKaH 00BEM, COOIIOIEHBI TPEOOBAHUS K BHELITHEMY O(OPMIICHHIO, TaHbI
IPaBWIBHBIC OTBETHI HA JIOTIOJIHUTEIBHBIC BOIPOCH.

- OIICHKA «XOPOILLO0» BBHICTABIISCTCS, €CIIM OCHOBHBIE TpeOOBaHUs K pedepary 1 ero 3amure
BBINIOJIHEHBI, HO [IPU 3TOM JIOIIYIICHBI HETOUETHI. B 9acTHOCTH, MMEIOTCSI HETOYHOCTH B
U3JI0KEHNU MaTepuaia; He B MOJIHOM Mepe M3JI0KEeH COBPEMEHHBIN B3I/ Ha IpobeMy (HOBBIE
METO/IbI IMATHOCTHKH U JICUCHHUS); HE BBIIEpkKaH 00bEM pedepara; UMEIOTCS YITyIICHUS B
oopmiteHNH; HA TOTIOIHUTEIBHBIE BOMPOCHI P 3aIUTE JaHbI HEMOJIHBIE OTBETHI

- OLICHKA «Y/10BJI€TBOPHUTEIbHO)» BHICTABIISACTCS, €CIIM UMEIOTCS CYIIECTBEHHBIE OTCTYIUICHUS OT
TpeboBaHu# K pedepupoBannio. B yacTHOCTH: TeMa OCBelIeHa JIUIIb YaCTUYHO; JOITYIICHEI
(dakTHuecKkue omMOKU B coiepKaHUH pedepaTa Win Ipu OTBETE HA IOTIOJHUTEIBHBIE BOIIPOCHL; BO
BPEMSI 3alUTHI OTCYTCTBYET BBIBOJ

- OIICHKA «HeY/I0BJIeTBOPHUTEIbHO)» BHICTABISICTCS, €CIIM TeMa pedepara He pacKphITa,
00HapYKMBAETCS CYIIECTBEHHOE HEMTOHMMAaHHE TPOOJIEMBI.

Kpurepun onieHuBaHus TeCTHPOBAHMS:

- OLIEHKA «OTJIUYHO» BBICTABIIACTCS 00yUYaIOIMIEMYCsl, €CJIM OH TMpaBUIbHO OTBETHI Ha 90%
BOIIPOCOB TECTA;

- OIIEHKA «XOPOII0Y» BBHICTABIIAECTCS 00yUYaOIIEeMyCs, €CJIM OH NpaBuibHO oTBeTHII HA 80-90%
BOIIPOCOB TECTA;

- OIICHKA «Y/I0BJIETBOPHUTEIBHO)» BBICTABIISACTCS 00yJarONIEMyCsl, €CJIU OH TPABHIILHO OTBETUII HA
70-80% BompoCOB TeECTAa;

- OIICHKA «HEYA0BJIETBOPUTEIbHO0Y BBICTABIISACTCS 00YUaIOMIEMYCsl, €CJIA OH MPABUIBLHO OTBETHII
Ha MeHee 69% BOINpPOCOB TecTa.

Kpurtepun oneHnBaHus KOJUIOKBUYMA:

-OIICHKAa «OTJIMYHO)» BBICTABISIETCS 00yYaroIeMycsl, €CIIM OH B TIOJTHOM 00bEMe PAaCKPBIBAET TEMY,
yMmeeT mnHcate (OpMyIbl M HUCHOJb3yeT TOJY4YEeHHbIE 3HaHUS B IMpollecce MPOBEIECHUS
n1abopaTopHOl paboTHI;

- OLIEHKA «XOPOILI0» eCIH 00yJaroIIUICs 3HAeT TEMY, HO HE MOKET MCIIOJIh30BATh B MOJTyYCHHBIC
3HaHUS MPH NPOBEJCHUH JIAOOPATOPHOU paboOTHI;

- OIEHKA «Y/0BJETBOPHUTEIbHO» €CIIH O0YYaIOIINIICS YaCTHYHO PAcKphIBAE€T TEMY, HO HE 3HAET
(bopMyIbI U HE MOXKET MCII0JIb30BaTh 3HAHUS JAJIS IPOBEJCHUS 1a00paTOpHOM paboThI;

- OLICHKA «HeY/10BJIeTBOPUTEIbHO» €CIIH 00yJaroluiics He 3HAaeT TeEMY.

KpnTepnn OIICHUBAHUSA pe3y.]1bTaTOB OCBOCHUSA JUCIHMIIJIMHBI HA 3K3aMECHE:

OreHKa «32a4TEHO0» BBICTABISETCS 00yUaroIeMycs, KOTOPBIA MPOYHO YCBOHII MPEIyCMOTPEHHBIN
IIPOrpaMMHBII MaTEPHUAIT; IPABUIIBHO, apTYMEHTUPOBAHO OTBETHUJI HA BCE BONPOCHI, C IPUBEICHUEM
MPUMEPOB; TIOKa3al rI1yOOKHe CHCTEeMAaTU3UPOBAHHBIC 3HAHUS, BIAJCET MPUEMAMH PACCYKICHUS U
CONOCTABIISIET MaTepual W3 Pa3HbIX HCTOYHUKOB: TEOPUIO CBS3BIBAECT C IPAKTHKOH, IPYrUMHU
TEMaMH JaHHOTO Kypca, APYTUX H3y4aeMbIX MPEIMETOB; 0e3 OMIMOOK BBHIMOIHII MPAKTHUYECKOE
3a/1aHue.

OreHKa «He 32a4TEeH0» BBICTABIISETCS 00yJaroemMycs, KOTopblid He cripaBuiics ¢ 50% BOmpocos, B
OTBETaX Ha JIPyrue BOMPOCHI JOMYCTHII CYIIIECTBEHHbBIE OmnOKH. He MOXeT OTBETUTH Ha
JOTIOTHUTEIbHBIE BOTIPOCHI, MPEJIOKEHHBIE MPENO0/IaBATEIIEM.

KpnTepnn OIICHUBAHUA KaYeCTBAa BBINNOJIHCHUSA CHTyaHHOHHbIX 3aadavd

OrneHKa «3a4YTeHO0» BBICTABISETCS OOydaloleMycs, €Cli IMpakTU4eckas padoTa BBINOIHEHA B
[IOJIHOM 00BeMe 0e3 OmMOOoK ¢ COOI0IEHNEM HEOOXOINMOI ITOCIIEA0BATEIBHOCTH IeHCTBHI
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OrieHKa «He 3a4TeHO0» BBICTABISIETCS 00yJarOIIEeMYyCsl, eCIH MpaKkTU4IecKkas paboTa BBITOJIHEHA HE
MOJTHOCTHIO ¥ 00HEM BBITIOJTHEHHON YacTH padOTHl HE TIO3BOJISET CIENIATh MPaBUIBLHBIX BHIBOJOB
Kpurepun oneHuBaHNs KOHTPOJIBLHOM padoThI
«5» CTaBUTCS IIPH BBHIMOJIHEHUH BCEX 3aJJaHUI MTOJIHOCTHIO WIIM TTPU HAIMYUH 1-2 MEITKUX
IIOTPELTHOCTEH;
«4» CTaBUTCSA NMPU HATUMYUU 1-2 HEIOYETOB UIIM OJTHOW OIIUOKH:
«3» CTaBUTCS TIPH BBITIOJIHEHUH 2/3 OT 00beMa MPeI0KEHHBIX 3aaHHH;
«2» CTaBUTCS, €CJIHM IONMYIICHBI CYIIECTBEHHBIC OIIMOKH, ITOKA3aBIIIKE, YTO YUAIIUNUCS HE
BJIQJICET 00s3aTeIbHBIMA YMEHHUSIMY ITOJAHHON TeMe B MOJIHOM Mepe (He3HAaHHE OCHOBHOTO
MIPOrpaMMHOTO MaTepHaa)
Kputepun onieHnBaHus yCTHOIO 0TBETA
OLeHKa «OTJMYHO» BBICTABISETCS CTYICHTY, €CIW JaH TIOJHBIA, pPa3BEPHYTHIH OTBET Ha
MOCTABIICHHBIM  BOMPOC, IIOKa3aHa COBOKYITHOCTh OCO3HAHHBIX 3HAHUW 00  OOBEKTE,
MIPOSIBJISIONIASACS B CBOOOJHOM ONEPUPOBAHUHU TMOHSATHUSIMH, YMEHUU BBIJCIUTH CYIIECTBCHHBIC U
HECYIIECTBCHHBIC €r0 NPU3HAKH, MPUYMHHO-CIEACTBCHHBIE CBsi3U. OTBET Qopmynupyercs B
TepPMUHAX HAYKH, H3JIOKEH JIMTEPATypHBIM S3BIKOM, JIOTHYCH, JOKa3aTelieH, JICMOHCTPUPYET
ABTOPCKYIO MTO3UIINIO CTY/ICHTA.
OLeHKa «XOpPOLIO» BBICTABISIETCS CTYAEHTY, €CIM JaH IIOJIHbIM, pa3BEepHYTbIA OTBET Ha
MOCTAaBJICHHBIM BOMPOC, MOKa3aHa COBOKYITHOCTh OCO3HAHHBIX 3HAHUU 00 OOBEKTE, JOKA3aTeIbHO
PaCKpPBITHl OCHOBHBIE MOJOXKEHHS TEMBI; B OTBETE MPOCICKUBACTCS YETKasi CTPYKTYpa, JTOTHYecKas
[I0CJIEI0BATENbHOCTD, OTPAYKAIOLIAs CYIIHOCTh PACKphIBAEMbIX MOHATUH, Teopull, siBjieHud. OTBET
U3JIOKEH JIMTEPATYPHBIM S3BIKOM B TEpMUHAX HayKd. MOryT ObITh JOMYIIEHBI HEJOYETHl B
OTpEeIeTICHUU TTOHATHH, HCTIPABIICHHBIE CTYJICHTOM CaMOCTOSITEJILHO B MPOIIECCE OTBETA.
OLeHKa «yAOBJETBOPUTEIBHO» BBICTABIIAECTCS CTYIEHTY, €CJIHM JaH IOJIHBIMA, HO HEAOCTATOYHO
MOCJIEIOBATEIbHBIN OTBET HA MOCTABJICHHBIA BOMPOC, HO MPH 3TOM TOKA3aHO YMEHHE BBIJCIUTH
CYILIECTBEHHBIE M HECYILIECTBEHHbIC IPU3HAKU U IPUYMHHO-CIIEICTBEHHbIE CBSI3U. OTBET JIOTUYEH U
U3JI0OKEH B TEPMUHAX HAykKd. MOTYyT OBITh NOMYIICHBI 2-3 OMMOKU B OMPEIEICHHH OCHOBHBIX
MOHSTHI, KOTOPBIE CTYJEHT 3aTPYAHAETCS UCIIPABUTH CAMOCTOSTENIBHO.
OlleHKa «HeYyI0BJIETBOPUTEJIbHO» BBICTABISICTCS CTYIEHTY, €CJIM JIaH HETMOJHBIM OTBET,
MPEJICTaBIISIFOIINI cO00i pa3po3HEHHBIE 3HAHMSI TI0 TEME BOIIPOCA C CYIIECTBEHHBIMU OIMOKaMU B
onpeneneHusx. [IpucyTcTByIOT (QparMeHTapHOCTh, HEIOTMYHOCTh u3J0KeHus. CTyIaeHT He
OCO3HAeT CBS3b [AHHOTO TIOHSTHS, TEOPUH, SIBICHUS C APYTUMU OOBEKTAMHU JAUCUHUILIHHBL.
OTCyTCTBYIOT BBIBOJIBI, KOHKpPETH3AIUsl W JIOKA3aTEIbHOCTh W3JIOXKEHUsA. Peub HerpamoTHasi.
JlononHUTENbHBIE U YTOYHSIOLIME BOMPOCHI MPENoJAaBaTelis HE MPHUBOAAT K KOPPEKLUHUHU OTBETA
CTYyJICHTa HE TOJIbKO Ha MOCTaBJIEHHBIN BOMIPOC, HO U HA JPYTHE BOMPOCH! TUCIIUILIAHBI
MeToan4yeckue MaTepuajibl 10 KPUTEPHIO OLEHUBAHUS KOHTPOJIbHON padoThI:

Or1reHKa OTJIMYHO BBICTABIISICTCSA, €CITH CTY/ICHT:

MPEJICTaBUI KOHTPOJIbBHYIO pabOTy B YCTaHOBIEHHBIH CPOK U O(QOpPMHII €€ B CTPOroM
COOTBETCTBUU C U3JI0KEHHBIMU TPEOOBAHUSIMU;

HCIOJIb30BaJl PEKOMEHI0OBAHHYIO U TOTIOTHUTENBHYIO YUEOHYIO IUTEPATYPY;

MIPU BBIMOJHEHUW YIIPAKHEHUHN TMOKa3ajl BBICOKHM YPOBEHb 3HAHUS, MPOSBUI TBOPUYECKUMA
MOAXO0/ MPU OTBETE HA BOIPOCHI;

BBITIOJIHIJI PabOTy TPaMOTHO C TOYKH 3PEHHs MOCTABJICHHOW 3a/a4yH, T.e. 0€3 OMHOOK H
HEJ0YETOB WM JOMYCTHII He 00Jiee OJTHOTO HEeloueTa.

O1ieHKa X0POILIO BBICTABIISIETCS, €CIIU CTY/CHT:

MPEACTaBUI KOHTPOJBHYIO B YCTAHOBJICHHBIM CPOK M O(DOpPMHUI €€ B COOTBETCTBHHU C
U3JI0KEHHBIMU TPEeOOBaHUSIMH;

WCTIOJIH30BaJl PEKOMEHIOBAHHYIO M JIOTIOJIHUTENLHYIO JINTEPATYPY;

NpHU  BBIOJHCHUM YIPAKHEHUI TOKa3aJl XOPOIIMHA YPOBEHb 3HAHUS, NPAKTUYCCKU
NpaBWIBHO Cc(HOPMYTHpPOBAI OTBETHI HA TIOCTABICHHBIE BOIMPOCHI, MPEICTABHI OOIee 3HAHUE
uH(pOpMaLIKK 110 TpodIeMe;

BBITIOJTHIJI Pa0OTY MOJHOCTHIO, HO JIONTYCTHII B HEl: a) He Oosiee oTHOM HerpyOoi ommOKu 1
OJTHOTO HesoueTa 0) wim He 6oJiee IBYX HEJ0YETOB.
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OneHka y10B/1eTBOPUTEIbHO BBICTABIISETCS, €CIIU CTY/ICHT:

npeacraBuil  paboTy B YCTAHOBIEHHBIH CpPOK, NpU OGOpPMIIEHUH padOThI JOMYCTHII
HE3HAYUTEeNIbHbIE OTKJIOHEHUS OT U3JI0’KEHHBIX TPeOOBaHMIA;

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

MCIOJIb30BaJl PEKOMEHI0BAHHYIO JIUTEPATYPY;

BBITIOJIHWJI HE MEHee INOJOBUHBI pabOThl MM JOMYCTHII B HEW a) He Oosiee NBYX IpyObIX
omuOoK, 0) mim He OoJiee OAHOM TpyOOl OIMMOKK M OJHOTO HEAOoYeTa, B) WM HE Ooyiee ABYX-TpeX
HErpyObIX OIMIMOOK, T') WM OJHON HErpyOOW OMMOKH U TPEX HEIOYETOB, 1) WIH MPU OTCYTCTBHH
omMOO0K, HO TIPU HAJTMYUH 4-5 HETOUYETOB.

OrneHka Hey/10BJIETBOPHUTEIbHO BbICTABIISETCS:

a) KOr/la Yuclio OMMOOK M HENOYETOB NMPEBOCXOAMT HOPMY, MPH KOTOPOH MOXKET OBbITH
BBICTABJICHA OIIEHKA YJOBJIETBOPUTEIBHO HIIM €CIU IPABUJIBHO BBIIOJIHEHO MEHEE IOJIOBUHBI
paboThI;

0) eciiu CTyJEHT He MPUCTYIAN K BBIITOJHEHUIO pabOThl WIIM MTPABUIIBHO BBIMIOJIIHWI HE OoJiee
10 po1IeHTOB BCEX 3aIaHUA.
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[Ipunoxenue 2

AHHOTAIMSA AMCHUILIUHBI

Jucuunnmza
(Momyp)

buoxumus

Peannzyemeble
KOMITETEHIIMH

VK-1, OIIK-3.

Nupukaropel
IOCTHKEHUS
KOMIIETEHIIUI

NAYK —1.1. 3HaeT TeOpHIO CUCTEMHOTO T0JIX0/1a;
MOCJIEIOBATEILHOCTh U TPEOOBAaHUS K OCYIIECTBICHUIO TOMCKOBOM U
AHATUTUYECKOM JIeSITeIbHOCTU JIJISI pEIICHUsI MOCTABJICHHBIX 3a/1a4.
NAYK — 1.2. BeigesnsieT 3Tamnbl peluieHust U JSHUCTBUS 110 PEIICHUIO
3a7]a49u; HAXO/IUTh, KPUTUUCCKU aHATTU3UPYET U BBIOMpAET
nHpOPMaLINIO, HEOOXOAUMYIO JJIs PEIISHUS TOCTaBICHHONW 3a/1a4H;
paccMaTpUBaEeT pa3IMYHbIC BApUAHTHI PEIICHUS 3a/1a4uH.

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

COOCTBEHHBIE CYXKJICHUS U OIIEHKH; OTIUYaeT (PaKThl OT MHEHUH,
WHTEPIPETAIN, OLICHOK U T.JI.B PACCYXKJACHUSIX JIPYTUX YYaCTHUKOB
NeSTEIbHOCTH;

NYK-1.4 paccmaTpuBaeT u mpeajaracT BO3MOXKHBIC BAPUAHTHI PEIICHUS
MOCTaBJIEHHOM 3a7]a4uM, OLIEHUBAsI MPAKTUUYECKUXITOCIEACTBUN
BO3MO>KHBIX PEIICHUHN MOCTAaBICHHBIX 3ajad.

NJOIIK-3-1 Brageer aiaropuTMOM OCHOBHBIX (DHU3HKO-XMMHYECKUX,
MaTeMaTUYECKUX U UHBIX €CTECTBEHHOHAYYHBIX METOJ/IOB UCCIIEAOBAHUM.
NJOIIK-3.-2 UHTepnpeTHpyeT pe3yibTaTbl PU3UKO-XMMUYECKHX,
MaTeMaTUYECKUX U UHBIX €CTECTBEHHOHAYYHBIX UCCIIEI0BAHUN NPU
pernieHuu TpodecCHOHaNBHBIX 3a/1a4.

NJOIIK-3-3 JleMOHCTpUpPYET CIIOCOOHOCTh K MPOTUBOACHCTBUIO
MIPUMEHEHHUS B CIIOPTE IONMUHTAa U 00PHhOE C HUM.

TpynoemMkocTs,
3.e./ 4ac

7/252

Dopmsbl
OTYETHOCTHU
(B T.4. IO
cemMecTpam)

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




