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Pabowas mnporpamma no puciprumue «BHoxuMua» cocTaBreHa Ha ocHoBammu ®OI'OC BO
Harpas/ieHds 10ArotoBkd 19.03.04 «TexHomorus M NPOAYKIMKM W OpraHW3aljsi 0OIIeCTBEHHOTO
TIUTaHWA»

CocraBurens pabouei MpOrpamMMeI;

Houent xadenps! I, k.6.H. W Caymkuna JI.H.

Pabouas mporpamMma paccMoTpeHa Ha 3acefianuu Kadenpsl OI1

« 250/ 2025 r., nmpotokon Ne /2

W.o. 3aBepyromiero kadeapoi SI1
« 2y v/ 2025 1., /) Aspomerko B.T.




1. Hesnn 1 3agaun yueOHOM JUCHUIUIUHBI

Ilebt0  AUCHUTUIAHBI ~ SIBASIETCA  WM3yueHWe XWMHUUECKOTO COCTaBa JKUBBIX CHUCTEM,
(bYHKIIMOHAIBHOTO 3HAUeHUsI BEIeCTB, COCTABJISIOIIMX )KMBOH OPraHW3M, a TakKXKe M3MEHEHHe 3THX
BeIIIeCTB B MPOLIeCCe KU3HeIesITe/TbHOCTH OPraHU3MOB.

B 3a/1auy IaHHOTO KypCa BXO/IWT:

- copMHpOBaTh TeEOpETUUECKHE
0CO0EeHHOCTH, OMOOPraHUYeCKUX COeJUHEHUH;

- JlaTh 3HAHUS 110 XMMHUUYECKOMY COCTaBY >KHMBBIX OPraHU3MOB U XUMHUECKHX TIPOL[ECCOB,
JIEXKAIIUX B OCHOBE UX YKU3HE/IeATeIbHOCTH;

- BbIPAabOTaTh yMEHMs /[i/i1 YCIEIIHOTO YCBOEHHsI KYPCOB TEXHOJIOTMU TIPOJYKTOB
MTUTAHKUSI, TEXHOXUMHUUECKOTO KOHTPOJIsI, 0011[eli MUKPOOUOIOTMHY U MUKPOOHO/IOTHH;

- HAy4WTh TeXHUKE MPOBe/|eHNsI OMOXMMHUUeCKOTr0 aHa/In3a;

- TIPUBUTb HABBIKA SKCIIEPUMEHTAZIbHOM pabOThI, 3aKPeruTh W YIrAyOUTb Ha TPaKTHKE
TI0/TyYeHHbIE TEOPeTUUYECKHE 3HAHUS;

- CrocoOCTBOBaTh Pa3BUTHIO OIMbITA CAMOCTOSITE/IbHON Hay4YHO-MCC/IeJOBaTeIbCKOM paboThI,
HaBBIKOB HabOmro1eHus1, 0000111eHMsT 1 00pabOTKM SKCTIepUMeHTaIbHbIX JTaHHbIX;

- HAYYMTb I0JIb30BAHUIO CTELIMATbHON OMOXMMUUECKOH TUTEPaTyPOH.

3HaHUA B 00ylacTH OMOJIOTMYeCKOH XWMHHU, B

2. TpeboBaHUA K pe3y/IbTaTaM 0CBOEHHS JUCIUTUTHHBI

[pouiecc wW3yueHWs AWCLMIUIMHBI HarpaBlieH Ha ¢opMUpoBaHMe 00irernpodeccuoHanbHON
KOMITeTEeHL[U:

— criocobeH TIpUMeHsSITh OCHOBHbIE 3aKOHbI M MeTO/[bl MCC/Ie/JOBaHUN eCTeCTBeHHBIX HayK /st
peliieHusi 3a7iau ripodeccruoHanbHou gesitenibHOCTU (OITK-2).

[Mnanupyemble pe3ynbTaThl OOyueHWss TIpM W3YYeHWU [JUCLIMIUIMHBI, COOTHeCeHHble C
TUITaHUPYEMBIMU Pe3y/ibTaTaMUi 0CBOeHHsi 00pa30oBaTelbHOM TIPOrpaMMBl, TIpe/ICTaB/IeHkI B TaO/uIle.

Tabmura — [11anvpyeMble pe3y/bTaTbl 00yUeHUs 110 JUCLIMIIMHE, COOTHECEHHbIE C YCTaHOBIeHHBIMU

B IIpOorpamMme 6aKanaBp1/1aTa WHAWKATOPAMU OOCTHXKEHUA KOMHETEHL[I/Iﬁ

Kop u HauMeHOBaHuUe o
Kop IlnanupyemMblii pe3y/ibTaT Kop,
HaumeHoBaHue HH/UKaTopa
KoMIeTeH o0yueHuUst nokKasares
KOMIIeTeHI[UH AOCTYDKEHMA
M M0 AMCLHIINHE 0CBOEHHs
OIlK-2 criocobed N-1onk-2: 3HaeT 3Harb:
TIPUMEHSITh OCHOBHBIE 3aKOHBI U — XuMUYeckuid cocrtaB >kuBbeIX | 3(OIIK-2)1
3aKOHOMEPHOCTHU OpraHu3MOB;
OCHOBHBI€ o
MaTeMaTU4ecKux, — CTpoeHWe U CBolicTBa Genkos, | 3(OIIK-2)2
3dKOHBI n (bu3NUecKux, HYKJIEMHOBBIX KUCJIOT, JIUIIU/IOB U
METO/ bl XUMHAYECKUX U yT/1eBO/IOB;
Uccjie /:[OBaHHP'I 6UO0/IOTMYeCKUX HAYK U | — BUTAMUHBI U UX 3HAUEHMUE; 3(0OIIK-2)3
©CTeCTBEHHBIX WX B3aMOCBSI3H. — 3HaueHue u cBoiictBa | 3(OIIK-2)4
N-20nk.2: YMeeT €pMEHTOB;
HayK AJIst A-2omcz Pep
peliartb — OCHOBHble  3akoHoMepHOocTH | 3(OIIK-2)5
pelieHnd ripodecCHOHabHBIE | TIPOTEKaHUs OUOXUMUYECKUX
3aja4 3a/laud C IPUMEHeHHeM | TpOLIeCCOB B JKUBBIX
ripodeccruoHan OCHOBHBIX 3aKOHOB opraHusMax;
bHOI MaTeMaTHUUeCKUX, — (oTocuHTe3; 3(OIIK-2)6
M3UUeCKUX — TIpOLIeCChl JUCCUMMIISILINY; 3(OIIK-2)7
JesATebHOCTU b ’ bort A T ( )
XUMUAYECKUX U — (¢epMeHTaTHUBHEIE 3(OIIK-2)8
OUOIOrMUecKNX HayK. | MpeBpallieHUs YIIeBO/O0B;
— o0meH a30Ta; 3(OIIK-2)9
— B3aMMOCB$I3b niporieccoB | 3(OIIK-2)10
oOMeHa BelleCTB B OpPraHHU3Me;
— CTpOeHue, coctaB, posb | 3(OIIK-2)11
MBILLIEUHOW, COeJUHUTENbHOU W
JKUPOBOW TKaHU B OpraHu3Me;




Kog,
KOMIIeTeH
117051

HaumMmeHnoBanue
KOMIIeTeHLIUM

Kopa v HauMeHOBaHUe
MHAUKaTopa
JIOCTIDKeHUs

ILtanupyemsblii pe3yabTaT
o0yueHust
0 JUCLUITHHE

Kop
noxasaress
OCBOEHHSA

—  OHOXUMHYECKHe
YUeHUs O TNTaHWH;
—  TUIEBYIO LIEHHOCTh ChIPbS;

—  OHOXHMMHYECKHe H3MeHeHUs
0e/IKOB, JIMIKJOB, BUTAMHHOB B
xoge TEXHOJIOTUYeCKUX
TIPOI[ECCOB.

OCHOBBI

3(OIK-2)12

3(OIIK-2)13
3(OIIK-2)14

Ymetn:

— TIPUMEHSTh TMO/TyYeHHbIe
3HaHUS npH W3y4YeHUH
CMelUaNbHBIX AWUCLMIUIAH W TIpU
MOC/IeyIOIel  CaMOCTOSITENIbHOM
paboTe Ha NPOU3BOACTBE;

— TPOBOJUTH HeobOxoauMble
OuoxuMyUeckue — WCCIefloBaHUs
MPOJYKTOB IIUTAHUS,

—  HCIIO/Ib30BaTh pe3yJIbTaThl
OMOXUMUYECKUX  UCCIIeOBaHUN
[JI1  OTIPEJENeHNsT XUMHYECKOTo
COCTaBa ChbIpbsl, KCIOJb3yEMOTO
IpY  TIPOM3BOJICTBE  IIPOAYKTOB
MIUTaHUs;

— TIPOBOJUTH OLIEHKY KauecTBa
CBIPbSI U TOTOBOW TIPOAYKLUU IO
OHMOXUMUYECKHM MOKa3aTesisiM;

— TIPUMEHSTh TIO/TyYeHHbIe
3HaHUS [/ PALUOHANbHOTO M
6e30TX0HOTO WCII0/Tb30BaHUs
ChIpbsl, €r0 XpaHeHWs, CO3ZaHue
MPOTPeCCUBHBIX TEXHO/IOIUECKUX
CXeM ero repepaboTKy;

— OL|eHHUBATh BO3MOJKHOCTb
3arpsi3HEHUs OKPY Karolled cpefibl
BPeAHBIMU OTXOJaMH
TIPOW3BOJCTBA.

Y(OIIK-2)1

Y(OIIK-2)2

Y(OIIK-2)3

Y(OIIK-2)4

Y(OIK-2)5

Y(OIIK-2)6

Bnagerts:

— HaBBIKAaMH pabOoThI C eJKUMH
Bell[eCTBaMH u JpyTUMH
XUMHUUECKUMU COeIMHEeHUSIMU;

— HaBbIKaMHU TpOBeZieHus
OMOXUMHUECKUX HCC/IeOBAHMIA;

— HaBbIKaMH COCTaBJIeHUs
OTUYeTa 0 MpO/ieJIaHHOM paboTe.

B(OIK-2)1

B(OIIK-2)2

B(OIIK-2)3

3 MecTo JUCIMIIIHHBI B CTPYKType 00pa3oBaTe/IbHOM MPOrpaMMBbI

YuebHas gucuuruiiHa «brUOXUMUs» SBASIETCSA AUCLUMTUTMHONW 00s13aTelbHOM YacTH B CTPYKTYpe

obpa3oBare/ibHOM TIPOrPaMMBI.

4. CopepxaHue JUCLUII/IMHBI

4.1 TemamuueckKuii ni1aH OuCyun/auHbl
3aouHas ¢popma obyueHus

HaumeHoBaHue pa3zieyioB U TeM

Bcero
Aypur

KonrakrHas pabora
0 BU/IaM yueOHbIX
3aHATHI

Camoc

dopm
bl
TeKyL

Utoro

BBIN




YJacoB

OpHbIE 3aHATHUA

Jlekunn

[IpakTueckue

3aHATUSA

JlabopaTtopHbie
paboThi

TOsITe/IbHAas
pabora

ero
KOHTPOJIA

KOHTDOJIb

3HAHWHA T10

TACHHARALIR
AICO I vt

Paspen 1. Crarnueckas 0MOXUMHSA

67

(=]

5

~

Ul
3=}

Tect

Tema 1: XHMHUECKHI COCTaB >KUBBIX
OpraHu3MoB

33

29

Ompoc,
BBITIO/THEH
ue u
3aIuTa
naboparop
HOU
paboThl

Tema 2: OOmasi  xapakTepUCTHKa H
OHO/IOTHUeCKAst ~ PO/Ib  OCHOBHBIX  PYIIT
BEIIIeCTB, CO/IEPIKALUXCSI B KUBBIX OpPraHu3Max

34

30

Ompoc,
BBITIOJTHEH
ue u
3aIurTa
naboparop
HOM
paboThl

Paspgen 2. JiuHamMu4veckas u
(yHKHOHA/IbHAA OHOXUMHS

68

60

Tect

Tema 3: OOMeH BeIleCTB ¥ SHEPTUn

22

20

Ompoc,
BBITIOJIHEH
ve u
3amuTa
saboparop
HOU
paboThl,
BBITIO/THEH
ue
MpaKTHyiec
KHX
3a/laHuH

Tema 4: @yHKI[MOHAIbHASE OUOXUMUSE

24

20

Ornpoc

Tema 5: buosnoruueckas L|eHHOCTb IUILEBOTO
CbIpbsl

22

20

Onpoc

OK3aMeH

Bcero

144

16

119

4.2 CodepxcaHue oucyunauHbl

Pasgen 1. CraTnueckas OMoXuMus

Tema 1. XuMHYeCKHUH COCTaB )XMBBIX OPraHH3MOB

Jlekyus

[TpeameT 1 3aaun Kypca O6MOIOrnueckoil XMMUHM. BoOXyuMus — HayKa 0 XMMHUYeCKOM COCTaBe
JKUBOU MaTepyuy U XMMHUYECKUX MPOLeccax, JeXKalliX B OCHOBe )XU3HEeHHbIX sIBJIeHWH. bruoxumus kak
yacTh OMONOTMM — KOMIUIEKCA HayK, M3y4YalollMX >KUBYIO MpupoAy. Pabouue HampaBreHusi B
ouoxumum. Obiias 6uoxumusi. CtaTuyeckasi, IMHaMUUecKast M QyHKLMOHa/IbHAast OMOXUMUSI.

XumMuueckue 3JIEMEHTBI, BXOJAIIKe B COCTdB >XMBLIX OPraHHU3MOB. OpFaHOFEHbI. CTPOEHI/IE,
COCTaB KJ/IeTKH, KdK CTPYKTypHOﬁ eHUILBI )KUBOI'O
OcHO8Hble NOHAMUS membl: OuooruyecKast XHUMUS, CTAaTHUYeCKast 6I/IOXI/IMI/IH, AWHaMH4YeCKas

61/IOXI/IMI/IH, Cl)YHKL[I/IOHaJ'ILHaH 6I/IOXI/IMI/IH, OpraHOreHbl, KJ/€TKd, LUTOIVIa3MdTHUYeCKasa MEM6paHa,

OouToIiasMa C OpraHoujamMu, AApO, 3SHAOIIa3MadaTHU4deCKasa CeThb, pI/I6OCOMbI, MHUTOXOHAPUHU U
M1aCTU/ibl, KOMILJIEKC FOJIL,Z[)KI/I 1 JIN30COMBEI, K/I€TOUHBIN LIEHTP, KJIETOUYHbIE BK/IFOUEHHS, OPTdHOWUbI

ABH)KeHH K/1eTOK.



Bonpocbl 0151 camMoKoHmMposi:

1. Ha3zoBute npeaMeT U 3a/jaur 6MOIOTHYECKON XUMUU.

2. C KaKMMH{ HayKaMH CBSI3aHO Pa3BUTHe OMOJ/IOTMUECKON XUMUH?

3. Uro sBnsieTcsi TMpeJMeTOM CTaTUUeCKOM, J[JWHaMHU4YecKoM U (yHKL[MOHAJbHOU
oroxumMuM?

4. Kakuve xumunueckye 371eMeHTbl BXOZAT B COCTAB KUBBIX OPraHU3MOB?

5. ITepeuncivte OCHOBHBIE KOMIIOHEHTHI K/IETKU.

6. Kakve xumunueckue BelljecTBa BXOZAT B COCTaB sizipa?

7. Kakue 6roxumuueckre mpoLjecChl IPOTeKAr0T B MUTOXOH/IPHSIX ?

8. Ha3zoBute posb 5H0Mp/1a3MaTUYECKOr0 PeTUKYJ/IyMa B K/leTKe?

9. Kakosa ¢yHkiusi pubocom?

10. OnwuiurTe CTpoeHUe TM30COM U UX (PYyHKLMU.

JlabopamopHble pabombil
JlabopamopHas paboma. BeezieHve B 1abopaTOpHBINA MPaKTUKyM. TexHUKa 6€30MMacHOCTH B
buoxrmMuyeckoii mabopaTopumn.
Jlumepamypa: [1], [2], [4]

Tema 2. OOmjasi xapakTepucTHKa M 0MO/IOTHUYeCKasi PO/ib OCHOBHBIX TIPYII BeIeCTB,
Co/iep)Kaluxcs B )XUBBIX OPraHu3Max

Jlexkyus

Benku. Copep)kaHve B OpraHax M TKaHAX JXMBBIX OpPraHu3moB. CTPYKTYpbl OeKOBBIX
Mosiekys. ['nobynsipHbie u  ¢ubpwiispHble Oenkd. PU3MKO-XMMUUYECKHe CBOWCTBA OeJiKOB.
PactBopuMoOCTs U ocaxieHre O0enkoB. AM(OTEPHOCT> W M303/€KTpPUYecKass TOYKa OeslKoB.
BbicanvBaHue U JeHaTypauusi, pa3fieneHde U ouucTKa OenkoB. HomeHkmaTypa W KjiaccU(UKaLvs
6enkoB. [IpocTteie u cnoxkHble Gesiku. CocTaB v CTpOeHHe, OMOIoTHYecKasi posb.

Jlexkyus

JIurmuzer. OOIjass XapakTepUCTHKA, POb B JKUBBIX OpraHr3Max. Knaccudukaipst JTumvzos.
[TpocTeie munuabl. Tpuanuiraviepunsl (HelTpanbHble Xupbl). Cozep>kaHue )KMpoB B TKaHAX. CocTas
NIPUPOJHBIX XUPOB. PU3MKO-XMMUYeCKHe CBOUCTBA XKUPOB. Bocka, OCHOBHBIE IpeiCTaBUTeM U HUX
xapakTtepuctuka. Croxsble junuabl.  Poconunuzbl, OCHOBHblE TIpeJCTaBUTENd U  UX
XapaKTepuCTUKa. [IMKOMMNubl, OCHOBHBIE IIPe/CTaBUTENM M UX XapaKTepuCTHKa. JIumonporeugpl.
Crepoupbl. CTepuHBI U CTepU/bl, OCHOBHbIE IIpeCTaBUTe/IN U UX XapaKTepPUCTHUKA.

Jlekyus

YrneBogpl. Ob11iasi XapakKTepUCTHKA, POJib B KUBBIX opraHusMax. Kimaccudukariiys yrieBo/ioB.
MoHocaxapusbl, CTpOeHHWe, OCHOBHbIe MpejcraBuTend. Osurocaxapupbl. Jlncaxapyjpl, OCHOBHBIE
rpejicTaBuTeNIM, WX cocTaB, cTpoeHue. [lonmcaxapugpl. ['omorionucaxapyjpl, UX CTpOeHUEe U
Ba)KHeMILIMe TIpe/cTaBuTeNd. ['eTepononycaxapysibl, UX CTpOeHUe U BayKHeUIlYe TIpe/CTaBUuTe Iu.

Jlexkyus

depmentsl. OO6mee moHsATHE 0 (¢epmeHTax. [IpocTeTnueckue TrpyImibl, KO(QepMeHTHI.
Mexanu3m (epMeHTaTUBHOTO KaTasin3a. CBolicTBa ¢epMeHTOB KaK OMOIOrMuYeckuX KaTaau3aTOpOB.
Homenknarypa u knaccudukaius gepmeHToB. Kinaccel (hepMeHTOB: OKCHOpeyKTasbl, TpaHcepassbl,
T'U/IpoJIasbl, JiMa3bl, M30Mepasbl, urasel. VX npejcTaBuTeny U posib B 00MeHe BelijecTB. JIoKaM3arys
B )KUBOU KJIETKe.

Jlexkyus

HyxknenHoBble kucioTel. CocTaB, 3/1€MeHTapHOe CTPOEHMEe M TUIbl HYK/IEWHOBBIX KHCJ/IOT.
ITepeuunas ctpykrypa JJHK u PHK. Broprunas crpykrypa JHK u PHK. Tpetuunas ctpykrypa JHK
v PHK. HykeonpoTeuHsl.

Jlexkyus

Butamunbl. OOrmiasi xapakTepuCTHKa BHUTaMHHOB W WX OWojoruyeckasi posb. VICTOUHUKH
BUTaMUHOB. IIpoBruTamuubl. Knaccudukaiys ButaMmmuHoOB. Bozio- 1 »KMpopacTBOpUMbIe BUTaMUHBI, UX
buonornyeckasi posb. IloTpeObHOCTE B BUTaMUHAaX. BUTaMUHBI B TKaHAX >KUBOTHBIX M DPACTEHUIL.
BuramuHomnoo0HbIe BelljecTBa.



Jlekyus

Bopga u mMuHepanbHble BeljectBa. Cojep)kaHue BOJbl B JKMBBIX OpraHusmax. lloHsatue o
¢dopmax CBsi3M BOZABI B TKaHAX, OWosiormueckas posib Bogbl. CofepkaHue W pOJib MUHepasbHbBIX
Bell[eCTB B JXMBbIX OpraHmusMax. Makpo- U MUKPO3/1eMeHThI.

OcHogHble noHsimusi membl: OeJIKM, aMUHOKHC/IOTHI, TIepBUYHasi CTPYKTypa Oesika, renTyaHas
CBSI3b, BTODUYHasi CTPyKTypa Oenka, o-Crivpanb, [-CTpYKTypa, TpeTHuHasi CTpPyKTypa Oefka,
r/100y/1sipHEIe Oesiku, GuOpUIIApHBIe OeKK, YeTBePTUYHAsT CTPYKTYPa OeTIKOBOM MOJIEKY/TbI, TIPOCThIE
Oenku, c/oKHbIe OefKW, TIpOCTeTHUEeCKasi TpyIna, TuApaTauyss 0elKoBOW — MOJIEKYJIbI,
M303/1eKTpHUYecKasi TOuKa Oesika, BbICaIMBaHUe OesKOB, [eHaTypauusi OenKoB, JIUMHUIBI, TPOCTHIE
JUNUJBI,  TPUALWII/IMLIEPUHBI,  BOCKA,CJIOKHbIE  JIUNUZABL,  (Qochonunupl,  TJIMKOIUIHU[BI,
JIMTIONPOTeUbl, CTEePOUJbI, CTePUHBI U CTepUbl, MOHOCaXapW/bl, OJIMrocaxapyfbl, AUCaxapUjpbl,
T10J/1MCaxapuzipl, rOMOIIO/IUCaxapu/pl, reTepororcaxapusbl, (hepmeHTHI, KO(epMeHTHI,
(bepMeHTaTHBHBIN KaTann3, TepMOIabUIbHOCTE )epPMEHTOB, TeMIepaTypHbIi onTUMyM, pH-onTuMym,
abcositoTHasE M OTHOCUTeNbHasl CIeLUPUUHOCTb (PepMeHTOB, aKTUBUPOBAHWE W WHrUOHMpOBaHUe
(epMeHTOB, OKCH/I0pe/lyKTasbl, TpaHCdepasbl, FUApo/asbl, 11a3bl, U30Mepasbl, J1rasbl, HyKJIeMHOBbIe
KUCJIOTBI, Aa30TUCTble OCHOBaHWS, NUPUMMUAUHOBbIE U IIyPUHOBbIE OCHOBaHWS, HYKJ/IE03U/BbI.
nykieotuzpl, [IHK, PHK, tpancnoptaeie PHK, pubocomusie PHK, matpuunsie PHK, Bupychbie PHK,
nepuuHas ctpykrypa [IHK u PHK, npaBuna Yapradda, koMmriemeHTapHOCTh, BTOPUYHAs CTPYKTypa
OHK u PHK, anTukozmoH, TperuuHas ctpykrypa JIHK u PHK, Hykneocoma, HyK/1eonmpOTeuHbI,
BUTaMUHBI, TIPOBUTaMMHBI, BOJIO- M >KAPOPACTBOPHMMbIe BWUTaMMHBI, CyTOYHas TMOTPeOHOCTh B
BUTaMHHAX, BUTAMHUHOTIOI00HBIE BeIlleCTBa, MAKPO- U MUKPO3/IEMEHThI B )KUBBIX OPraHU3Max.

Bonpocbl 0151 CAMOKOHMPOAA:

1. [avite ompeneneHue OenkaM KaK XMMHUUYeCKHM coefuHeHUsiM. OxapakTepusyiite WX
XMMHUYECKUM COCTaB, MOJIEKY/ISIPHYIO Maccy, (GOpMy MOJIeKYJI.

2. [aiiTe XapakTepuCTHKy aMHHOKHCIOTHOTO cocTaBa OenmkoB. Kak kimaccupuumpyrot
aMUHOKHCJIOTHI B 3aBUCHMOCTH OT CTPOeHUsI pajiuKana? KakoBa rpupo/ia nenTuAHON CBsi3u B benkax?

3. OxapakTepu3yiiTe MepBUYHYI0 CTPYKTypy Oenka. Ilouemy u3MeHeHHs B TIepBHUHOMN
CTPYKTYpe OTPaKaroTcs Ha OHOJIOrMuecKrux CBOMCTBaX OesTkoB?

4. OxapakTepu3yiiTe BTOPUUHYIO CTPYKTYpy OesikoB. UeM OT/MuUaeTcsi O-CrMipasb OT [3-
cTpykTypbI? KakoBa posib €/1abbIX B3aUMO/IeHCTBUM B CTaOU/IN3al[i BTOPUYHOUM CTPYKTYPbI?

5. OmnuiyTe TPETUUHYIO CTPYKTYPY Oe/TkoBO# MosieKyJ/ibl.OXapaKTepu3yiTe THITbI CBs3ei
B TPETUYHOMW CTPYKTYPEe.

6. B uem 3akso4aroTcsi 0COOEHHOCTH UeTBEPTUYHOW CTPYKTYphl OesikoB? Kakue cBsi3u
peanu3yroTcsi Mexay cyobeauHuiiamu? IlpuBeauTe rpuMepbl 0€/IKOB C M3y4YeHHOM UeTBePTUUHOM
CTPYKTYPOM.

7. Onmuimre (pU3MKo-XUMUUeCcKWe CBoiicTBa OenkoB. Uem oT/MyaeTcs Tiporiecc
oca)kzeHusi OeJTKOB OT JieHaTypariu?

8. Kakum o6pa3om 3apsij 6eskoBOif MoJIeKy/Ibl B PacTBOpe 3aBMCHT OT TokasaTenst pH
cpeabl? [laiiTe oripe/ie/ieHUe TTOHSTHS «HA303/IEKTpUYeCKast TOUKa OeIkoB».

9. Kakue npr3Haky jiexkaT B OCHOBe KilaccuurKauu 6enkoB?

10. OxapakTepu3yiiTe Ba)KHEUIIINeTPYTITIbI Oe/TKOB.

11. B uyem 3ak/moyarTCsi 0COOEHHOCTHM CTpPOeHMsT U CBOWCTBAa (pepMEeHTOB Kak
OrokaTanu3aTopoB?

12. UeM OT/IMYAIOTCS TIPOCThIE U CJI0XKHBIE (PepMeHTbI?

13. OxapakTepusyiTe (pPyHKL[MOHa/IbHbIE 1|eHTPbl B MOJIeKye (hepMeHTa.

14. Kak BnusAI0T Ha akTUBHOCTH (DepMEHTOB TeMIlepaTypa 1 nokasatesb pH cpezbi?

15. OxapakTepu3yiiTe CrHeLUPUUHOCTb [eHCTBUSI (DePMEHTOB, B/MsSHHE HWHIHOMTOPOB,
VIOHOB MeTaJlJIOB Ha aKTUBHOCTh (pepMeHTOB. [IpuBeiTe IpUMepkI.

16. Kakve mpuHLMMBI /Ie)kaT B OCHOBe COBPEMEHHOW HOMEHKJIATypbl M KjlacCU(UKaLUK
(depmeHnTOB? HazoBuTe Ki1accol (pepMEHTOB.

17. Uro Ha3bIBatOT BUTaMMHaMU? Kak UX K1acCu(pULIMPYOT?

18. KakoBo 3HaueHue BUTAMMHOB B MeTa00/IM3Me B XKUBOI'O OpFaHI/I3Ma?



19. KakoBo xuMHueckoe CTpOeHWE, CyTOUHasi TMOTPeOHOCTb W Ouosioruueckas poib
BUTAMMWHOB, PaCTBOPUMBIX B )KUpax?

20. KakoBo xuMmHueckoe CTpOeHHE, CyTOUHasi TMOTPeOHOCTb W Ouosioruueckas poib
BUTaMUHOB, paCTBOPUMBIX B BoZe?

21. Uro HasbIBalOT yrieBofaMu? Kak ux KnaccupuLvpyoT?

22. KakoBbl (GyHKIMM yI/1€BO/IOB B XKUBBIX OpraHM3Max?

23. Uem oT/IMYarOTCA anbz03bl OT KeTo3? [IpuBeuTe mpumepsl.

24. OxapakTepusyiTe CTPYKTypy, CTPO€HUE U CBOMCTBA OCHOBHBIX OJIMTOCaxXapyu/ioB.

25. OxapakTepusyuTe CTPYKTYpY, CTPO€HME U CBOKMCTBa TOMO- Y IeTepOoIio/IMcaxapuzioB.

26. [aitTe onpejiesieHre TIOHATHIO «IAMU/bI». Kak K1acCUpULMPYIOT TANU/BI?

27. OxapakTepusyiuTe CTPYKTYpPY U POJIb Pa3/IMUYHbIX JTMU/0B B OpraHu3Me.

28. OxapakTepusyiTe HyK/JIeMHOBbIE KUCJIOTHI U UX (PYHKLIUM B OpraHu3Me.

29. OmummTe 00s3aTesibHBbIEe A30THCThIEe (TIypPUHOBBIE TMUPIIMHUIMHOBBIE) OCHOBAHUS B

cocraBe JIHK u PHK, ux criocobHOCTb K KeTO-eHOJIbHOM TayTOMepuH U 00pa30BaHMUIO BOZOPOAHBIX
cBsi3ei.[laiiTe onpeiesieHie MUHOPHBIM OCHOBaHUSIM.

30. Uto Takoe HyK/1e03u bl U HyK/1eoTH/bI? OXapakTepr3ynTe MeKHYKIeO0TUIHYIO CBSI3b.
31. [Tepeuncite BU bl pPUOOHYKIEMHOBBIX KAC/IOT M UX (DYHKLIUH B KITeTKE.

32. Oxapakrepusyiite nepsuunyto ctpyktypy JHK 1 PHK Ha npumepe MPHK.

33. Paccmotpute BTOpHMuHyro crpykTrypy [JHK, mnepeunciute napameTpel [ABOVMHOU

cnvpany. B yem 3ak/irovaeTcsi MPUHLMIT KOMIJIEMEHTAPHOCTUM KaK OH peanu3yeTcsi BO BTOPUUHOU
crpykrype JJHK u PHK? Onumire Bropuunyro ctpyktypy PHK Ha npumepe TPHK.

34. OnuimTre TPeTUUHYI0 CTPYKTYPY HYK/IEMHOBBIX KU(IOT Ha Inipumepe TPHK u
cynepcnepamu3auu [ITHK B cocraBe xpomarvHa. [lante ompefiesieHue TOHATHIO «HYKJIEOCOMa».
KakoBo ee cTpoenue?

35. Kak cBsizanbl Mexay coboii Oenku W HYKJIeHHOBbIe KHCJIOTBI B COCTaBe
HyK/IeornpoTerHOB? KakoBa poJib 6e/IKOB B 3THX KOMITIeKcax?

36. KakoBo cofepykaHue U posib BOJbI B )KUBBIX OpraHu3max?

37. OxapakTepusyiiTe co/iepyKaHue U poJib MUHepPa/bHbIX BEIlleCTB B )KUBBIX OpraHM3Max.

38. Kakue BelljecTBa B )KUBbIX OpPraHM3Max OTHOCATCS K MaKpO- U MUKPO3/ieMeHTaM?

JlabopamopHble pabombl
JlabopamopHas paboma. KauecTBeHHbIe peaku Ha OeyiKu
JlabopamopHas paboma. PU3NKO-XUMHUUYeCKHe CBOKCTBA Oe/TKOB
JlabopamopHas paboma. ®epMeHThbI
JlabopamopHas paboma. ButaMuHbl
JlabopamopHas paboma. Jlunigel. OmipeienieHrie HaCBIIIEHHOCTH KUPOB
Jlumepamypa: [1], [2], [4]

Pa3pen 2. [lunamMuueckas U pyHKIHOHA/IbHAsK OMOXUMHUSA

Tema 3. O0OMeH Bel[eCTB H YHePru

Jlekyus

[Mponeccel avccumuasid. OCHOBBI XMMHYeCKOM TepMOJuMHaMUKU. Pacraj BeljecTB B
niporiecce mMetabomu3ma. Ilpoiiecchkl pacriazia U SHepreThyeckuii oOMeH. DHepreTuueckue 3¢ GheKTh
OMOXMMUYeCKMX peakLWid. DHTPONMS U ee W3MeHeHWs MMpY OMOXMMHYeCKUX peakLUsx. DHeprus
I'u66c¢a, sHeprus ['esbMrosiblja ¥ HarpaBJIeHHOCTb OMOXUMHUECKUX PeaKLvi.

Buonornyeckoe okucineHue. OCHOBHOM ¥ TIpOMEXYTOuHbIi oOmeH. Pomp ATD B
6uosHepreTrke opraHu3ma. CoBpeMeHHbIe Tpe/[CTaB/IeHUs 0 MeXaHU3Me OMOI0rMYecKoro OKUC/IeHUsI.
O6pa3oBaHre BOABI M YIJEKUCIOro rasa. [lpixatenbHast 1enb. OKHCAWTeNsHOE W CyOCTpaTHOe
dbochopunrpoBanue.

Jlekyus

ObmeH yryieBof0B. AHa’poOHBINA pacraji yriaeBoZioB B TKaHsX. ['yMKosu3. ['MUKoreHo/us.
MonouHoKkHc/ioe U cnupToBoe OpokeHune. A3poOHbIM pacmag yrieBozoB. LITK. Dnepretnueckuii
OasaHc aHa’poOHOro W a3pobHOro pacmaza yraeBogoB. O6pa3oBanuve AT®, depMmeHTaTHBHOE



npeBpalleHye yriaeBosoB. @oTocrHTe3 yrieBoj0B B paCTeHUSIX.

Jlexkyus

O6wmen nmumnuzioB. [lepeBaprBanue U BcachiBanue nunuoB B JKKT. Pacnajg munuoB B TKaHSIX.
OkucsieHwe rivleprHa. MeXaHU3M OKHWC/IEeHHUSI >KUPHBIX KUCTOT. OOpa3oBaHHWe M UCII0/Ib30BaHUe
aLleTHIKO9H3UMa. JHepreTrueckuid 3¢QeKT oKucaeHus )XUPoB. [loHATHEe 0 OrocuTese TavijepuHa U
JKUPHBIX KUCJIOT. CUHTe3 MPOCTBIX U CJIOXKHBIX JIMITU0B.

Jlekyus

Obmen OenkoB. IlepeBapuBaHWe U BcacblBaHWe TIPOAYKTOB rujaposusza B JKKT.
[TpomexxyTouHblii 0oOMeH OenKOB W aMHHOKHC/IOT. [le3aMMHMpOBaHWe, AeKapOOKCHIMpOBaHUe,
repeaMMHUPOBaHUWEe AaMUHOKHUC/IOT. buocuHTe3 Oenka. KoHeuHble mMpoJyKThl oOMeHa 0esiKoB.
BuocunaTe3 MoueBuHebl. Peryssitius obmeHa GeskoB. OOMeH a30Ta y pacTeHHil. B3anMOCBs3b MeXIy
oOmMeHOM 0OeslKOB, YI/IeBO/IOB, XKMPOB M APYruX BellecTB. EJUHCTBO mporjeccoB oOMeHa BellecTB U
SHepruy B opranusMe. OOIIHOCTE MPOAYKTOB OKWC/IeHNs ¥ BbIpaboTku ATO.

OcHogHble noHsimusi membl: aHabomm3M, Katabomu3Mm, SHTporusi, 3Heprusi ['M66ca, sHeprus
[CenbMrosielia, HarpaB/ieHHOCTh OMOXMMUYECKHX peaklWid, MaKpo3prudyeckve CBs3W (BeIllecTBa),
AT®, Al®, bochopunpoBanre, Gruosoruueckoe oKUcaeHHe, CBOO0AHOe OKUC/IeHWe, COTIPshKeHHOoe
OKWC/IeHWe, OKHUCIUTesnbHOe — (ochopuipoBaHe Ha ypoBHe cyOcTpara, OKHC/IUTETbHOEe
dbochopunvpoBaHre He YPOBHe [IbIXaTe/IbHOM 1ieTy (hepMeHTOB, TU/IPO/IU3 caxapy/ioB, ¢hochopous,
JVXOTOMHUECKWI TMyTh pacraZia, MOJOYHOKUCIOe Opo’keHWe, TWKOJ/U3, TUKOTeHO/N3, CIHPTOBOe
6poxxenue, uuka Kpebca, TKaHeBoe [bIxaHHWe, allOTOMHUeCKWH IyThb pacriajia, CBeTOBblE peakLUu
¢doTocrHTe3a, TEMHOBBIE peakLiMi (POTOCHHTe3a, [3-OKUC/IeHHe BbICIIMX JKUPHBIX KUCJIOT, TePeKUCHOe
OKHCJIeHWe JIMMUJIOB, CHUHTa3a (CUHTeTa3a) BBICIIMX >KUPHBIX KHUCJIOT, alLlUA/NepeHOCSui OesoK,
rugponu3  0enkoB,  e3aMUHMPOBaHWE  AMUHOKHC/IOT,  IlepeaMUHHpPOBaHWe  aMHUHOKHUCJIOT,
JieKapOOKCHUIMpOBaHHe aMUHOKUC/IOT, aMUHOAL[U/IaleHr/IaThl, MaTpUuHasi Teopusi 6ocuHTe3a 6enka,
TPaHCKPHITLUS, aKTUBALIWS, TPAHCIISALMS, KOOHBI, KOAMPOBaHKe, aHTUKO/IOH, PUOOCOMBI, TIO/IMCOMa,
OTEepOH, pernpeccop, aMIIMpUKaLKsI.

Bonpocbl 015 camMokoHmpons:

1. B uem 3akmouaetcss 06MeH BeltjecTB? Uem oT/indaeTcsi aHabomm3M oT Katabosiv3ma?

2. JlokaxkuTe, yTO 0OMEH BeI[eCTB TECHO CBsi3aH C 0OMEHOM SHeprum.

3. Kakoma ctpyktypa AT® u ee ponb B obOMeHe 3Hepruu? Kakasi CBsI3b Ha3bIBaeTCs
MakKpO3pruyecKomn?

4. B uem omMude CBOOOJHOTOOKHUC/IEHUS OT  OKHUCJIeHWs, COTPSKEHHOTO  C
dochopunvpoBanuem?

5. Kakuve BU/IbI OKACIUTENBHOTO (HOCHOPUIUPOBAHUS peann3yroTcsl B opraHru3Me? KakoBbl
VX MeXaHH3MbI ¥ O1o/Iorueckoe 3HaueHHe?

6. OnuimTe CTpoeHue AbIXxaTelbHOU Lienu (pepMeHTOB MUTOXOH/IPHUH.

7. OxapakrepusylTe 3Tanbl U (epMeHThl pacrajza M[OAW- U OJIMrocaxapufioB /10
MOHOcCaxapuzioB. B uem pasnuuue nporjeccos ruziponusa u ¢pocdoposmsa’?

8. OmummTe OCHOBHBIE 3Tamlbl JUXOTOMHUYECKOTO pacraja TJIFOKO3bl B aHA’pPOOHBIX U
a3poOHbIX ycoBusix. Ha3oBuUTe KtoueBble COeJUHEHUSI.

9. B uem oT/MuMe AbIXaHUs OT ITMKOJM3a U CIIUPTOBOTO OPOKeHus?

10. OxapakrepusyiiTe 1juka Kpebca. KakoBa ero posib B )Ku3He/lesTelbHOCTH OPraHU3MOB?

11. B yem omivuMe AUXOTOMUYECKOrO pacrnaja yrjieBoJOB OT anoToMuueckoro? CpaBHUTe
SHepreTuuecKyo 3¢ HeKTHBHOCTh pacma/ia yryieBo/[0B B a9p0OHBIX U aHA9POOHBIX YCIOBHUSIX.

12. Uem pa3nuyaroTcsl MpoLlecChl CUHTe3a YIVIEBOJOB Y aBTOTPO(OB M reTepoTpodos?
OnwuiurTe CBETOBbIE U TEMHOBBIE PeakL[MM (POTOCUHTE3a.

13. Onmumre raMKoswiTpaHcdepasHble peakuyd B TIpoljecce OWOCHMHTe3a ONUTO- U
To/1McaxapuzioB.

14. Onuviuure OCHOBHBIE 3Tambl T'HMAPOJUTAYECKOTO pacrnaZa >XUPOB C I0C/Ae[YyHOLIUM
OKHC/IeHWeM TJIMLepUHa U [3-OKUC/eHWeM BBICIIMX XUPHBIX KUCIOT. O6ocHy#Te Gosee BBICOKYIO
SHepreTUuUecKyr 3¢ (eKTUBHOCTh pacra/ia )KUpOB 110 CPaBHEHUIO C pacra/ioM yTr/ieBOZ0B.

15. TTocpeAcTBOM KaKMX PeakI[UHOCYIIeCTB/seTCsl OMOCUHTe3 TPUTHULIEPUIOB?



16. PaccMoTpuTe CTpoeHHe M OT[e/ibHble CTaZUH Y4acTUsi MyJIbTU(QEePMEHTHOr0 KOMILIeKca —
CUHTAa3bl BICIINX KUPHBIX KAC/IOT— B CUHTE3€e XUPOB.

17. Kak obpa3syeTcst MaOHUI-KO3H3UM A U KakKOBa ero pojib B OMOCHHTe3e BBICIINX KUPHBIX
KUCJIOT?

18. Oxapakrepu3syiiTe 0COOEHHOCTH CTPYKTYpbl M pO/b alurepeHocsiero 0Oeskas
(YHKLMOHUPOBAHUU CHUHTA3bl BBICIINX >KUPHBIX KUCIOT.

19. Tlouemy GeskOBbIM 0OMEH 3aHMMaeT I|eHTPaJbHOe MeCTO B OpraHu3Me?

20. OxapakTepu3yiTe JTanbl pacmafia 0e/lKoB [0 aMHUHOKUC/IOT. Kakue ¢dhepmMeHTbI
NPUHUMAIOT yuacTHe B TIPOLieccax pacraza 6enkos?

21. TlepeunciuTe KOHeUHBIE TIPOAYKTHI 0OMeHa 6e/KoB.

22. Kakye TpW TWra TpeBpallleHWH TPOMCXOZAAT Ipu oOMeHe aMuHOKWC/IoT? IIpuBesnuTe
TIpPUMeEpBI.

23. Kakum obpa3om mporcxoguT OHOCHHTEe3 aMUHOKUACIO0? B uem ocobeHHocTH OMOCHHTE3a
aMUHOKHUCJIOT B PacTeHUsIX U y >KUBOTHbIX? Uem ompesensiercs Guosioruueckasi LieHHOCTb OenkoB?
OxapakTepusylTe 3aMeHHMbIe U He3aMeHUMble aMUHOKUCIIOTBI.

24. KakoBo cTpoeHue U Ouosiornyeckoe 3HaueHWe pubocoM? B uem 3ak/rouaercsi poJib
TIOJIUCOM?

25. OxapakTtepusyiite crpoeHrie T PHK B cBs3u ¢ yuactvem B GuocuHTe3e Oesika. Uto Takoe
AHTUKOZOHOBAsi MeT/is U akL|eNTOPHbIM KoHel[? KakoBa posib n3oakuentopHsix TPHK?

26. Tlepeuncnure ycnoBusi, HeobxoAuMble [y OWOCMHTe3a Oefka B COOTBETCTBUU C
MaTpPUYHOU CXeMOW CHHTe3a.

27. OnuiuTe posib amuHoauua-TPHK-cuHTeTa3 B IMOArOTOBKE aMHHOKHUC/IOT K OelKoBOMY
cuHTe3y. PaccmoTpuTe peakijuu akTUBHMPOBAHUSA aMUHOKUCIOT rpy yuyactuu AT® u nocnenyroijye
peakuyy KojavpoBaHus npu ydactuu TPHK. KakoB Ouoorvueckuii CMbIC/ TOATOTOBUTETBHBIX
peakifii aMMHOKHC/IOT K MX yJ4acTuio B OuocuHTe3e Oesika Ha pubocome?

28. PaccmoTpuTe OT[ie/ibHbIe peakiMU TPaHC/SILUM TIPY yyacTuu 6enkoBbiX ¢dakTopoB. Kakoe
3HaueHWe MUMeI0T aMHUHOALWIBHBIN Y MeNTUAWIBHBIA LeHTPbl prubocom? B uem 3akmouaeTcsi peakmyst
TPaHCIeNTUAUPOBaHU?

29. OxapakTepu3yiiTe Kogupytomyt poss MPHK B GenkoBom cuHTe3e. ONUIIMTe CBOMCTBA
610/I0TUUeCKOr0 KoJa.

30. B uem 6uosioruueckuii CMbIC B3aMMOCBSI3H TTPOLeCCOB 0OMeHa BellleCTB B OpraHu3Me?

31. IIpuBeauTe prMepHI MyTeli MpeBpallieHus TJIFOKO3bI B XKUPbI U OeJIKU.

32. Ha3aBuTe K/rOueBble COeJVHEHWs TIPH TpeBpAllleHuH YTieBoJoB B Oeskd u 00OpaTHO;
JKVPOB — B YIJIEBO/bl; YITIEBO/OB — B HYK/IEMHOBBIe KUC/IOTHI.

33. OxapakTepu3yiiTe BH/bI B3aUMOCBsI3eil B 0OMeHe OCHOBHBIX OMOTIONMIMEPOB.

34. KakoBa posb 1pkaa Kpebca Bo B3aMMOCBSI3M TpOLiecCOB 0OMeHa BaKHEWIIIMX K/1acCOB
OroromMMepoR?

35. OnuiLuTe MeXaHW3M OTIePOHHOMN peryisLyuu CUHTe3a OeskoB.

36. B uem 0coGeHHOCTH BIMSIHUSI TODMOHOB Ha 0OMeH BeIecTB?

JlabopamopHble pabombl

JlabopamopHas paboma. HykseorpoTenzbi

JlabopamopHas paboma. KonuecTBeHHOe orpe/iesieHre MMPOBUHOTPAHON KHUC/IOTHI

Jlumepamypa: [1], [2], [4]

Tema 4. ®yHKIHOHA/IbHAsA OHOXUMHUSA

Jlexkyus

Mpeineynass TkaHb. CTpoeHue, COCTaB, PO/b MBIIIEYHOW TKaHU B OpraHusMe. Baknelue
0enKu MBI MHO3UH, aKTWH, MHOTeH, aKTOMUO3WH U Jp. YTJIeBOJbl, JUMU/bl, MUHepa/bHEIe,
SKCTPaKTHUBHbIE Bell[eCTBa MBIIIEYHOM TKaHW. bruoxmummnyeckass CyL[HOCTb MPOLIECCOB COKpAIlleHUsl U
paccnabnenusi Mbiil. [locMepTHble UW3MeHeHHsI MBIIIEUHOW TKaHWA. ABTOMM3. A30THUCTbIE
5KCTPaKTHUBHbIE BellleCTBa MBIILIEYHOW TKaHU. 3HaUeHHe 11 XapaKTePUCTUKU ChIPbSI.

Jlexkyus



CoeauHuTeNbHAs TKaHb. PoJb, CTPOEHMe, XUMHUUECKUN cocTaB. benku coeMHUTEIEHOM TKaHM.
Vx cTpoeHue, CBONCTBa, OMOXUMUUECKasi POJib. YTJIeBO/[bl COeIMHUTE/TbHON TKaHU. ABTOUTHYECKHe
TIpeBpallleHuss COeIMHUTEeNIbHOM TKaHW. Posib, CTpoeHMe, COCTaB KOCTHOM W XpSIeBOW TKaHU.
’KvpoBass TkaHb. Posb, pacrnpefeneHve, XUMHUYECKU COCTaB >XUPOBOW TKaHW OpraHM3MOB.
'maponuTruecKuii YW OKWC/AUTENbHBIM TIPOLIeCC B J>KUPOBOM TKaHW. BHAbI MNOpYM  KUPOB.
[IpenoTBpaljeHre OPUY )XUPOB. AHTUOKUC/IUTENH.

OcCHOBHble NOHSAIMUSI MeMbl: MBbIILbl, MbIlLIeYHasi TKaHb, MHOLUTBI, MHOCHMILIACT,
MUOGUOpU/IITBL, CcapKoleMMa, CapKoria3Mma, sijpa, MHO3WH, aKTHH, CapKOMep, TPOIIOMUO3MH,
TPOTIOHWH, AaKTOMMO3WH, MHOT€H, MHOIJIOOMH, MEeXaHW3M COKpAIlleHUs MBIIIIbl, a30THUCTble U
6e3a30TUCTble SKCTPAKTUBHbIE BeLeCTBA, aBTOJIM3, COeAUHHWTE/bHasi TKaHb, IJIOTHAas W phIXJiasi
COe/IMHUTeJIbHbIEe TKAaHW, KOJIJIareHOBble BOJIOKHA, 3/1aCTUHOBBIE BOJIOKHA, K/eTKa, PO, KOJIJIareH,
J1IaCTUH, PEeTUKY/JIWH, MYKOMpPOTeuabl (MyLMHBI, MYKOWJbI), aJbOyMUHBI U  TJIOOYJIMHBI,
MYKOIO/IMCaxXapubl, TUaTypOHOBAsi U XOHAPOUTHUHCEPHAs! KUCIOTHI, XpsleBast TKaHb, MEXKK/IETOUHOE
MIPOCTPAHCTBO, KJIETKa, $Jp0, TMA/IMHOBBIA XPSlll, BOJIOKHUCTBIM XPSLl], 3/1aCTUYHBIN XPsLl], KOCTHast
TKaHb, OCTEOLUThI, S/IPO, MEXK/IeTOUHOe BellleCcTBO, KOJJlareHOBble BOJIOKOHILIA, OcceuH, docdartbl
KaJbL[usl, JKUpOBasi TKaHb, >KMPOBas KJETKa, >KUPOBas Karuisi, MpOTOMJasMa, Spo, BOJIOKOHLA
MeXXK/IeTOYHOT'O Bell[eCTBa, TPUCTeapyH, TPUMATbMUTHH, TPHUOJIeWH, JTUTIOUAbI, hocdaTu/ibl, CTEPUHBI,
CTepoubl, TIOpUYa >KUPOB, TUJPOJIM3 >KUPOB, OKUC/IEHHE >XUPOB, CBOOOJHBLIA pajiuKal, TMepeKUCHOe
YyKiC/io, TIPOTOPKAaHWe U OcCajvBaHWe >KUPOB, AHTUOKUC/IUTENW (KapoOTWH, JIeLUTUH, KedasuH,
ackopbOWHOBas1, TMMOHHAs1, MOJIOUHAsi KUCJIOTHI U /Ip.)

Bonpocbl 015 camoKoHmMpoAs:

1. OxapakTepu3yiTe CTpOeHHE U COCTaB MbIILIeYHOW TKaHMU.

2. KakoBa po/ib MbIIIEUHOU TKaHU B OpraHusMe?

3. [laliTe XapaKTepUCTUKY Ba)KHEHILIUM OeslkaM MBIIIIL].

4. OnuIMTe MeXaHHW3M COKpAIIleHUs U PacCIab/IeHusT MBbIIIIL].

5. UTO OTHOCUTCS K a30TUCTBIM 3KCTPAKTUBHBIM BelljecTBaM MbIiL[? KakoBO MX 3HaueHue /st
XapaKTePUCTUKHU ChIPbs?

6. TlepeurcivTe 6€3a30TUCThIe IKCTPAKTUBHBIE BEIL[eCTBA MBIIIIL].

7. Kakue BU/Ibl COeJUHUTETbHOU TKaHU CYILIeCTBYIOT?

8. OnuiuTe CTpOeHWe U COCTaB COeAMHUTEbHOM TKaHMU.

9. OxapakTepu3yiiTe CTpOeHHEe, CBOWCTBA U OMOXUMHUECKYIO pOJib OeNKOB M YIJIEBO/IOB B
COoeZIMHUTE/IbHOM TKaHU.

10. Onuuyre CTpoeHHe, COCTaB U POJb XPSLLEBOM TKaHHU.

11. OxapakTepu3syiTe CTpOeHHe, COCTaB U POJib KOCTHOW TKaHU.

12. KakoBo cTpoeHue 1 XMMUUeCKUM COCTaB XKUPOBOU TKaHU?

13. Onwuiurre rTUAPOIUTUYECKHN U OKUCTUTE/bHBIN MPOLiecC B )KUPOBOW TKaHHU.

14. Ha3soBute Buzp! nopuu >kupoB. Kak rpesoTBpaTuTh IOpuy >XKUpPOB?

15. Ha kakue pBe rpynmbl JensiTcsi aHTHOKUCIWTenu? IlepeunciuTe OCHOBHbIE

AHTUOKHUCJ/TUTEJTH >KUPOB.
Jlumepamypa: [1], [3], [4]

Tema 5. buosiornueckasi HeHHOCTb IMLIEBOr'0 ChIPbS

Jlekyus

Broxumuueckue OCHOBBbI yueHHsl O MUTaHUU. [IuileBasi LIEHHOCTh ChIpbsi U OMOXUMHUYeCKUe
OCHOBBI TEXHOJIOTHUECKHMX IIporjeccoB ero obpaboTku. IluineBoe 3HaueHue Oenka. Bamanc asora.
buonoruueckasi LeHHoCTh OesikoB. CbamaHcupoBaHHOe ruTaHue. Hopmel noTpebsieHus Genka. Ponb
MSICHOM, PBIOHOW W DPacTUTE/NBHOM MUIM B MUIIeBoM OanaHce HacesneHWsi cTpaHbl. OcobeHHOCTH
XUMUYECKOTO COCTaBa MSICHOTO, PHIOHOTO M PacTUTeNbHOTO ChIphsi. [TullleBoe 3HaueHWe OpraHoB U
TKaHel >KMBOTHBIX U pacTeHWH. Broxummueckue n3MeHeHHsi O€/IKOB, JWMH/OB, BUTAMUHOB B XO[Ie
TeXHOJIOTMUeCKUX TIPOLIeCCOB.

OcCHOBHble NOHAMUsT MeMbl: TIUIeBast LIeHHOCTb, SHepreTHuecKasi [eHHOCTb, OHoornyeckast
1|eHHOCTb, a30THUCTOe paBHOBecHe, cOalaHCUPOBaHHOe TMUTaHWe, HOPMbI MOTpeb/ieHNs, TUApaTaLys 1



JeHaTypalus 0enKoB, THAPOTMTHUYECKOe paCIIerieHre >KUPOB, OKUCIUTE/bHbIE W3MEeHEeHHs JKUPOB,
paspylieHre BUTaMHHOB.
Bonpocbl 015 camMokoHmpons:
Uewm oripefiesisieTcs ULLeBasi LIeHHOCTb ChIpbsi?
B ueMm cocTouT numiteBast IeHHOCTh Oe/TKOB?
Yro Takoe T0JIOKUTeTBHBIN ¥ OTPULIAUe/TbHBINA OaslaHC a30Ta’?
KakoBbl HOpMEBI 1T0Tpe6sieHNst 6erka Ayisi uesioBeka?
Yem oripeiesisieTcsi GHMooruueckasi LieHHOCTh OekoB?
OxapakTepu3yiiTe OCHOBBI COa/laHCPOBAaHHOTO TIUTAHMSI.
Onuite 0c06€HHOCTH XMMUUYECKOT'0 COCTaBa MsICHOT'O, PbIOHOT'O ¥ paCTUTEIbHOTO ChIPhSI.
KakoBo nuieBoe 3HaueHWe OpraHoB Y TKaHeM )XUBOTHBIX U PaCTeHUN?
KakuM OMOXMMHUECKMM H3MeHeHHUsIM TIOZIBepraroTcsi 0eflkud B XO/e TeXHOJOTMUYecKuX
TIpOLIeCCOB?
10. YTo MpOMCXOUT C TUMUAAMH U BUTAMUHAMH B X0/le TlepepaboTKu ChIpbsi?
Jlumepamypa: [1], [3], [4]
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5 YueOHo-MeTOANMYECKOE 00ecrieueHue JIsi CaMOCTOATETbHOM PadoThl 00yYaroUXCs

5.1. BHeayoumopHas camocmosime/bHasi paboma cnyoeHmos

B 1jesiom BHeayiUTOpHasi caMOCTOsITe/IbHasi paboTa CTy/leHTa TpyU U3yueHUH Kypca BKJTFOYaeT B
cebs1 ciieyrorye BU/IbI paboT:

— npopaboTKa (M3ydyeHue) MaTepHasioB JIEKIUH;

— YTeHHe U 1popaboTKa peKOMeHZ0BaHHOW OCHOBHOM U JOTIOTHUTETbHOU JTUTepaTyphl;

— MMO/IrOTOBKA K JJaDOpaTOPHBIM 3aHSTHSIM;

— MOWCK ¥ TTpopaboTka MatepranoB u3 VIHTepHeT-pecypCoB, HAyUHbBIX MTyO/IMKALIM;

— MMO/IrOTOBKA K 3a1juTe 1abopaTOpHbIX paboT;

— TOATOTOBKA K TeKyIlleMy W UTOrOBOMY (ITPOMEXXYTOUHasi aTTeCTallsi) KOHTPOJIKO 3HaHUM 10
JUCLIUIIHE.

OcHOBHasi [J0fsI CaMOCTOSITEJTBHOM pPabOThI CTY/IEHTOB TIPUXOAWUTCS Ha TIIOATOTOBKY K
nabopaTopHbIM paboTaM W WX 3alllUTe, TeMaTHMKa KOTOPBIX TIOTHOCTBIO OXBAaThIBAeT COJiep>KaHHe
Kypca. CamocrosTesibHasg paboTa TO TOATOTOBKe K JabopaTopHbIM paboTaM W WX 3aluTe
nipe/rionaraeT ymeHue paboTars C rnepBUUHOM UH(OPMaLHei.

CamocmosimenbHas paboma no pasoesny 1:

Pabota C KOHCIIEKTOM JIeKIMd ¥ DPEKOMeHJOBaHHOW JiUTepaTypodi (OCHOBHas U
JIOTIOJTHUTe/IbHAs).

[ToagroroBka MarepuasoB K KOHTPOJILHOMY OMPOCY TI0 H3yueHHBIM TeMaM, 1a00paTOpPHBIM
3aHSATHSM, TECTOBBIM IPOBEPKaM 3HaHUH, 3aiiyTe jabopaTopHbIX paboT, Auanoram c rpernojaBaresiem
Y yUaCTHUKaMM POBEPKU 3HAHUU [1epBOTro paszesa JUCLUIIIVHEIL.

CamocmosimenbHasi paboma no pasoesny 2:

Pabota C KOHCIIEKTOM JIeKIMd ¥ DPEeKOMeHJOBaHHOW JiUTepaTypod (OCHOBHas U
JIOTIOJTHUTe/IbHAs).

[TogroroBka MarepuasoB K KOHTPOJILHOMY OMPOCY TI0 H3yuUeHHBIM TeMaM, 1a00paTOpPHBIM
3aHSTHSIM, TECTOBBIM IPOBEPKaM 3HaHUM, 3aiiyTe jabopaTopHbIX paboT, Auanoram c rpernojaBaresiem
Y yUaCTHUKaMM MMPOBEPKU 3HAHUM BTOPOTI'O paszesia JUCLUIUIMHBIL.

6 ®oH/] OLIEHOYHBIX CPE/JCTB /IS MPOBEeICHUSA MPOME)XXYTOUHOMN aTTeCTal[uH 00yUYaroIUXCA
1o JUCHUILIHHE



®oH/| OLEHOUHBIX CPEJCTB [/ MPOBEJEHUs] MTPOMEXYTOUHOW aTTeCTAl[UM OO0yuaroIUXCs 10
JUcLUIIiHe «buoXuMUsi» TIpeZicTaB/ieH B TIPUIOXKEHHWW K paboueii rporpamme AUCLIMIUIMHBI U
BKJ/IIOUYAeT B ce0s:

— TiepeuyeHb KOMIIETEHI[MM C yKa3aHMeM 3TarnoB WX (DOPMHPOBAHMs B IIPOLIECCE OCBOEHUS
obpa3oBaTe/ibHOM MPOrpaMMBbl;

— OIMCaHWe TIoKa3aTesell U KpUTEpUEB OLEHMBAHMS KOMIIETEHIIMHM Ha pa3/IMuHBIX 3Tarax MX
(bopMHpOBaHUs, OMKCAHKE IKa/T O[eHUBaHNS;

— TUTIOBBIE KOHTPOJIbHBIE 3a/JaHKsI UM MaTepHasibl, HEOOXOJUMBbIE /IJIs1 OL|eHKH 3HAHWMH, YMEHHH,
HABBIKOB U (WJIN) OTIbITA [IeSITe/IbHOCTH, XapaKTePU3YHOIIUX 3Tarbl (HOPMUPOBAHUST KOMITETEHIHH;

— MeTOJMUeCKHe MaTepuasbl, OMpe/e/siollie TpOLeAypPbl OIeHWBAHUS 3HAHWM, YMEHMWH,
HaBBIKOB U (W/IM) OTBITA JIeSITe/TbHOCTH, XapaKTepPU3YHOIUX 3Tarbl (HOPMUPOBAHUS KOMITETEHITHA.

Bonpochk! /151 npoBe/jeHus MPOMEe)XyTOUHOM aTTeCcTal[dH Mo AUCHHUIUINHE (IK3aMeH)

XWMHYeCKHi COCTaB KUBbIX OPraHHU3MOB.
dyHKUIMY Oe/TKOB B )KUBBIX opraHu3Max. Coziep)kaHre B OpraHax U TKaHsIX.
AMMHOKHCIOTHBINA COCTaB OesKOoB.
[TepBuuHas CTpyKTypa Oesika.
Bropuunasi ctpykTypa 6enka.
TpetruHas cTpyKTypa benka.
YeTBepTUYHasi CTPyKTypa benka.
CsoiicTBa 6enKOB.
I[TpocTeie Genky.
CnoxxHble OesiKu.
depMeHTBI, MX COCTaB U CTPYKTypa. [IpocTeTnyeckue rpymibl 1 KOQepMeHTHI.
MexaHu3M epMEeHTaTUBHOTO KaTaslu3a.
13. CgoticTBa (pepMeHTOB KakK OMOIOTHUECKMX KaTaM3aTOPOB: BMsSHUE TeMrepaTypsl, pH
Y OKUCJTUTETbHO-BOCCTAHOBUTE/ILHOTO TTOTEHIIMAIA Ha aKTUBHOCTh ()ePMEHTOB; B/IUSTHUE aKTUBAaTOPOB
Y UHTUOUTOPOB; CIIelpUIHOCTE [IefCcTBUS (hepMEeHTOB.

HLeN AW

_ =
N o

14. Howmenknartypa v knaccu@ukanusi (pepMeHTOB.

15. BuTamuHsbl, nx 6uosornyeckast posib. CBsi3b BUTAMUHOB U (hepmeHTOB. Knaccudukarys
BUTaMUHOB.

16. buonornueckas posib BOZOPaCcTBOPUMBIX BUTaMUHOB. COCTaB, CTPOEHUe, COZieprKaHue B
TMILEBOM ChbIpbe Pa3/IMYHOI'0 MPOUCXOK/EHHS.

17. buosnornueckas posib )XMUpOpacTBOPUMBIX BUTAMUHOB. COCTaB, CTpOeHUe, CoLepyKaHue
B IUILL[€BOM ChIpbe Pa3/IMYHOr0 NPOUCXOXKEHHS.

18. ITpoctsie munuapl. CocTas, CTpOeHUe, CofiepKaHue B TKaHsAX.

19. Cnoxxuble munuzbl. Pochomunuel U ravkonunubl. Cocras, CTpoeHHe, CoZiepkKaHue B
TKaHsIX.

20. INomonomcaxapuzpl. Ctpoenue. IlpescraBureny.

21. I'erepononucaxapuzbl. Ctpoenue. IIpescraBurenu.

22. Cocras, 371eMeHTapHOe CTPOeHHe Y TUIIbI HYK/IEMHOBBIX KHUC/IOT.

23. ITepBuunas crpykrypa JIHK 1 PHK.
24. Bropuunas crpykrypa JHK u PHK.

25. TpeTuuHas CTpyKTypa HYK/IEUHOBBIX KUC/IOT.

26. Copep>kaHue BOJbl B OpraHax U TKaHSX >KMBBIX OpraHvM3MoB. buosoruyeckass ponb u
(YHKLIMY BOJbl B )KHMBbIX OpraHM3Max.

27. Copep>kaHrie MUHEpaJbHBIX BEIeCTB B OpraHaXx M TKaHAX JKUBBIX OPraHU3MOB.
buonoruueckast posib ¥ PyHKLMM MUHepasbHbIX BellleCTB B )KUBbIX OpraHU3Max.

28. OOMeH BellleCTB Kak BaHeMIas 0C0OeHHOCTh >XKMBOW wmarepud. [loHsTve 06

OCHOBHOM U TIPOMEKYTOUHOM 0OMeHe.
29. AT® u ee ponb B OH03HEPTeTHKe OpraHU3Ma.



30. MexaHu3M OHOIOTHMUECKOT0 OKHUC/IeHNs. TKaHeBOe UK KJIeTOUHOe JIbIXaHue.

31. [JpixaTenbHas Lenb. OKucarMTenbHoe GocopunrvpoBaHue.

32. Cy6cTparHoe okuc/ieHre U cyoctpaTHoe (hochoprIupoBaHHe.

33. I'nvkosnv3 u rmukoreHom3. @epmeHTsl, y4acTBYHOLIMe B 3THUX IIpoLieccax.

34. [ TK. ®epMeHTs], yyacTBYOLMe B ITUX IPOLjeccax

35. OHepreTuueckuii 6asaHc aHaspobHOro U a3pobHOro pacmaza yrieBosoB. Obpa3oBaHue
ATO.

36. . doTocuHTE3 yI/1eBOAOB B PaCTEHUSIX.

37. OkuciuTe/npHOE  Jle3aMUHUpOBaHWe. BurtamMuHbl U (epMeHTbI, YyuyacTBYHOLIMe B
peaxkLysX.

38. ekapOokcHUIMpoBaHWe aMHUHOKHUC/IOT. BuUTaMuHBI U (epMeHTHI, y4yacTBYIOIIMEe B
peaxkLysX.

39. [TepeamMmnHMpOBaHMe WM TPaHCAMUHHMPOBaHUE aMUHOKHUC/IOT. BUTaMUHBI U (pepMeHTHI,
y4acTBYIOLLUE B peakLUsiX.

40. buocunTe3 6enka. Ero 0CHOBHBIE 3Tarlbl U JIOKa/IA3alUsl B KJIETKE.

41. Koneunble npoykThl 0OMeHa 6enkoB. ITyTu 06e3BpeXXrBaHKsl aMMUaKa.

42. buocuHTe3 MOUeBUHBI.

43. Oxkucnenue riuijepuda. O6pa3oBaHe U HUCII0/Ib30BaHUE alleTUIKOIH3MMa. PepMeHThI,

y4yacCTBYHOLL|1e B [peBpallleHUsIX.
44. Okucnenue B)XXK.

45. CHHTe3 NPOCTBIX U CI0KHBIX JIUITAJOB.

46. B3auMOoCBsI3b MeXXy pa3MuHbIMU TUTIaMU 0OMEHOB BellleCTB.

47. CocraB 1 cTpoeHre 0e/TKOB MBIIIIEYHOUM TKaHU.

48. BuoxumMuueckasi CyLJHOCTb TIPOLIECCOB COKpallleHWss M pacciabjieHrsi  MBbILIL.
[TocmepTHBIE M3MEHEHUS MBIILIEYHON TKaHU. ABTOJIN3.

49. A30THCTBIe  SKCTpakTHWBHbIE  Bel[eCTBA MbIIIEYHOW TKaHU. 3HaueHue JJid
XapaKTepUCTUKU ChIPbSI.

50. CoenvHUTe/IbHASA TKaHb, €€ COCTaB U CTPOEHUE.

51. Posnb, cTpoeHue 1 cOCTaB KOCTHOW U XPSALLIEBOW TKaHU.

52. Ponb, cTpoeHWe ¥ cocTaB >XMPOBOW TKaHW. ['MADPONWTHYECKMIT U OKUC/IUTETbHBIN
TIPOL[eCC B )KUPOBOM TKaHHU.

53. Buzb! nopuu xxupos. [IpenoTBpalijeHye opuu KUpOB. AHTUOKUC/IATEIH.

54. Bronorunyeckast neHHOCTh O6enkoB. BasaHc a30Ta ¥ a30THCTOe paBHOBeECHE.

55. buoxumunueckue v3MeHeHUst OeNKOB, JIMITH/IOB, BUTAMUHOB B XO/le TeXHOJIOTMYeCKUX
TIPOLIeCCOB.
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9 MeToanueckue yKa3aHHus /1A 00yYarOI[UXCSA 110 0CBOEHHMIO JUCLUTIMHBI

MeToauKa TIpeniofiaBaHusl JIaHHOM AMCLMITUIMHBI TIPEJIIoaraeT UYTeHWe JIeKL|i, MpoBe/ieHHe
71ab0paTOPHBIX 3aHSTHH, TPYIOBLIX U WHIWUBH/YaJbHBIX KOHCYJ/IBTALMH M0 OT/E/bHBIM BOMPOCaM
mucuuriiveel.  [IpegycmoTpeHa camocrtosiTensHas paboTa CTYAEHTOB, a TakKe TPOXOXKIEHHe
aTTeCTAlJMOHHBIX UCTIHITAHUH TTPOMEXYTOUHOM aTTeCTalyH.

Ha nekiusix paccMaTpuBalOTCS TakKWe BaKHbIe  pas3fiefibl  OMOJIOTMYECKOM — XUMHU
KaK:CTaTHUuecKasl, [UHaMuueckKast ¥ QyHKLMOHa/IbHast OuoxumMusi. B xoze eKIyi CTyZeHTaM Clie[[yeT
TIOATOTOBUTE KOHCITEKTHI JIEKL[MA: KPAaTKO, CXeMaTHUHO, IOC/Ie/j0BaTe/IbHO (PUKCHPOBATH OCHOBHBIE
TIOJIOXKEHMSI, BBIBO/IbI, (DOPMY/TMPOBKH, 0000ILI€HNs; TIOMeuaTh Ba)KHbIE MBIC/TU, BBIEATH K/IOUEBbIE
C/IOBa, TEPMHUHBI; TIPOBEPSTb TEPMHUHBI, TOHATHS C TIOMOIIbI0 SHLMK/IONEW, CI0Bapew,
CIMPABOYHUKOB C BBITIMChIBAHMEM TOJIKOBAaHHWI B TeTPajib; 0003HAUUTb BOMPOCKI, TEPMHUHBI, MaTepHa,
KOTOPBIN BBI3bIBAeT TPYAHOCTH, TIOMETUTH U TOTIBITATHCSI HAWTH OTBET B PEKOMEH/[yeMOM JIuTepaTtype.
Ecnu camocTosiTe/IbHO He yjaeTcst pa3obparthbCst B MaTepHasie, HeobxoguMo copMyTHpoBaTh BOTIPOC
W 3a7aTh TIPeTofiaBaTe/ll0 Ha KOHCY/bTallid, Ha J/1abOpaTOpPHOM 3aHSATHU. Y/IeMWTh BHUMaHHe
TIOHSITUSIM, KOTOpPbIe 0003HaueHbI 00513aTe/TbHBIMU /I/1s1 K&XK/[0W TeMbI UCIATIIAHBI

Llespto TipoBesieHMsT 1TabOPaTOPHBIX 3aHATUN SIB/ISIETCS 3aKpeIuieHWe TeOpeTUYeCKHUX 3HaHWHN
CTy[I€HTOB, TIOJTyYeHHbIX UMHU B X0/Ie U3yUeHUsI AUCLMIUTUHBI Ha JIEKLIUSIX U CaMOCTOSITe/TbHO. 3aHSTHS
71abOpaToOpHOTO TWIA BK/IOYAIOT B Ce0s C/ieAyrol[ye 3Tamlbl: H3yueHWe TeOpeTHUeCKOW YacTh
nabopaTopHOM pabOThI; KOHCIIEKTUPOBAHKME X0/a BBIMOJ/IHEHUS J1TabopaTOpHO#M paboThl U TIPOBe/ieHHEe
ee OSKCIIEPMMEHTa/lbHOM 4YaCTH; BBINOJHEeHHe HeoOXoAuMBIX TpaduKkoB; odopmieHHe OT4yeTa O
npofie/laHHOM pabore; 3aiyTa 1abopaTopHOM paboThL. [Iisi TOATOTOBKY K 3aHSATHSIM J1abOpaTOPHOTO
TUMA ¥ 3al[UTbl BBITIOJIHEHHBIX J1aOOpaTOpHBIX pabOT CTY/AEHTHI BBITIONHSOT TMPOPAa0OTKY
METO/IUUeCKUX YKa3aHHM 0 BBIMOJHEHHIO J1abopaTOpHOW paboThl, yaensss 0cob0e BHUMaHHe LeJisiM U
3alayaM, TeopeTUUeCKOW YacTH U TOPSZIKY BBITIOJIHEHHs 7abopaTopHOM paboThl; KOHCIIEKTUPOBaHKUE
WCTOYHHMKOB; paboTy C KOHCTIEKTOM JIEKL[U, TIPOCMOTP PEKOMEH/IyeMOM JINTepaTyphl.

B Xope TrpymroBbIX W WHAWBUAYATBHBIX KOHCY/bTAalMid CTY/AEHTbI HWMEIT BO3MOXKHOCTb
TIOTYYUTh KBAJTMU(PUIUPOBAHHYIO KOHCY/BTAIMIO 10 OPraHM3allid CaMOCTOSITEILHOTO YITPaBJIeHUS
COOCTBEHHOW /[IeATe/IbHOCTbIO Ha OCHOBE aHajaM3a HMEOILerocs y CTyJeHTa OIbiTa 00yueHws,
UCIIO/Tb3yeMBIX yueOHBIX CTpaTerud, uepe3 0OCYXKJ€HWe CUbHBIX CTOPOH W OTPAHUYEHWM CTUJIS
yUeHUs, a TaKKe IIOMCK peCypCOB, TIpeOCTaB/sieMbIX BY30M /sl JIOCTH)KEHUsS HaMeuyeHHBIX
pe3yJIbTaToB; [/l OTIpe/ie/ieHHsl TeMbl U TIPOOJIEMbI UCC/IeZJOBaHMUsI, BBITIOJTHEHUST MUHU-TIPOEKTOB T10
JOVICLIUTIIVHE, 00CY)X/|eHHsI HayuHbIX TeKCTOB M TEKCTOB CTY/EHTOB, pelleHHus yueOHBIX 3azad, s
TOATOTOBKM K KOHTDOJIBHBIM TOYKaM, B TOM UHWCJIe WTOTOBOM; /IeTaJbHO IpopabaThiBaTh
BO3HHUKAIOIIYe MPOo0JieMHbIe CUTYald, OCYIIeCTBJISTb TOMCK BAaPUAHTOB MX peLIeHHs], ONpeJesisiTh
TIPEMMYIL[eCTBA U OTPAHUYEHHSI UCTIO/Ib3YEeMbIX CPE/ICTB [/l PELIeHUs OCTaB/IeHHbIX YueOHbIX 3aziay,
oOHapy>KBaTb HeOOXOAMMOCTh M3MeHeHHsI CIIOCOO0B OpraHM3aly CBoei paboThl U Ap.

[MTpu u3yveHnU AUCIUTUIMHBI UCIO/b3YIOTCS MHTEDAKTUBHBIE METO/[bI 00YUYeHUs], TAKHe KaK:

1. Jlekumsi:

— JIeKIMs-BU3ya/u3alsi — ToZiaya MaTepuaja OCYIIeCTB/SeTCS CPeACTBAMH TeXHUYECKHX
cpeicTB 00y4yeHHs] C KPaTKMM KOMMEHTHDOBaHWEM JEeMOHCTPHPYEMbBIX BH3ya/JbHBIX MaTepHasioB
(mpe3eHTaLyif).

2. JlTabopatopHoe 3aHsITHe:

—TPEHUHT — MeTOoZ, OOy4YeHUs] W pa3BUTUS CIIOCOOHOCTEH K OBJIQIEHUIO JIeATebHOCTBIO
TIPOBeJieHHsT XMMHUYeCKUX /1abopaTOpHBIX MCCIefoBaHui. VIHTeHCHBHas paboTa BO BpeMsi TPEHUHTA
TIOMOTaeT [JOCTHYb BBICOKMX pe3y/JbTaTOB 3a KOPOTKHMH CpOK, a TOC/TeAyIomiasi CACTeMa I0Cje
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TPEHUHI'OBOTO COMIPOBOXKAEHUsI 00eCIeunBaeT Ha/le)XHOe 3aKperieHne MaTepraa

— pabota B MasibIXx rpymmax  obecreurdBaeT aKTUBHYIO I103HaBaTebHYIO [1eSITeIbHOCTh
00yuaroIMXCsl, TIpelyCMaTPUBAEeT paciipe/ieieHe 00sI3aHHOCTeH MeXIy HUMH, WCIOJHHUTETBHYI0 U
OpraHM3aTOPCKYI0 WHHLMATHBY, aKTya/M3al[{i0, KaK OIMbITa CaMOCTOSITEe/IbHOW [IeSITeIbHOCTH, TaK U
COBMECTHOM pabOoThl 110 BBITIOJTHEHUIO J1IabOpaTOpPHBIX pPabOT, UYTO COTJIACyeTcsi C peausMu
npo¢heCcCHOHATbHOM [ieATeTbHOCTH Oy JyIIMX CIIeldaIiCTOB.

10 KypcogBoii npoekT (pabota)
BhbinonHeHre KypcoBoro mpoekTa (paboThl) He ITpeyCMOTPEHO YUeOHBIM MJITAaHOM.

11 Ilepeuenb uH(OPMALMOHHBIX TEXHOJIOTHM, HCHO/b3yeMbIX IPH OCYILIeCTBJIeHUU
00pa3oBaTe/ILHOIO MPOIecca Mo AUCHHIVINHE, BK/IIOUasi NepeueHb MPOrpaMMHOI0 odecredyeHus
U UH(OpMaIMOHHO-CTIPABOYHbBIX CUCTEM

11.1 IlepeueHb uHPOPMAYUOHHBIX MeXHO/A02UL, UCNO/Ab3yeMbIX Npu ocyujecmeneHuu
obpazosamebHO20 npoyecca

— 9JIeKTPOHHBIe 00pa3oBaTe/ibHbIe peCypChl, TIpe/iCTaB/eHHbIe B 1. 8 paboueil MporpaMmsi;

— MCII0JIb30BaHue C1ai/i-Tpe3eHTaLui;

— WHTepaKTUBHOe 00I1jeHre C 00yJarolUMHIC U KOHCY/TbTUPOBaHHe TIOCPE/ICTBOM 3/IeKTPOHHOM
MOYTBI.

11.2 Ilepeuenp npozpammHO20 obecneueHusl, UCNO/b3yeMO20 NpuU ocyujecmeneHuu
obpazoeamenbHO20 npoyecca
[Tpu ocBOEHMY JUCLMTUIMHBI UCTIOb3YeTCs IMLeH3MOHHOe ITPOrpaMMHOe obecrieyeHue:

- omepalyoHHble cucTeMbl Astra Linux (w1 mHasi onepaliMoHHasi CUCTeMa, BK/IOUYeHHasl B
peecTp 0Te4eCTBEHHOTO IIPOrPaMMHOT0 0becrieueHus);

- KOMIIeKT o¢ucHbIX nporpamm P-7 Oduc (B cocTaBe TeKCTOBOrO IMpoLieccopa, MporpaMMbl
paboTbl C 3MeKTPOHHBIMU Tab/ULIaMH, TPOTPaMMHbIe CPeZCTBA PpelaKTUPOBAaHUS U
JIeMOHCTpALUU Npe3eHTaLui);

- IIporpaMMa IIpOBepKH TeKCTOB Ha IIpejMeT 3auMCTBOBAHUS « AHTUILIaruar».

11.3 Ilepeuexb uHpOpMaAyUOHHO-CNPABOYHBIX CUCEM

— cripaBoOYHO-TIpaBoBasi cucrema KoHcyipTaHT-1itoc http://www.consultant.ru/online
— CIIpaBOYHO-TIpaBoBasi cucteMa ['apaHT http://www.garant.ru/online

12 MaTepuanbHO-TeXHUUECKOe ofecreueHHe AUCIUIITHHbBI

11 mpoBe/ieHys1 3aHATUM JIEKLIMOHHOTO TUIA, TPYNIOBLIX U UHVBU/YalbHbIX KOHCY/IbTALUM,
TEKYII[ero KOHTPOJISI ¥ POMEXXYTOUHOM aTTeCTal[il UCIOJb3yIOTCs yueOHble ayutopun-6-507, 6-519
C KOMIUIEKTOM yueOHoI Mebesu.

[Tpu mipoBefieHMH TaOOPATOPHBIX PabOT UCTOMb3YyeTCs 1abopaTopusi OMOXUMHUM — Ay TUTOPUS
6-502 Ha 16 TmoOCafouHbIX MecT C obopygoBaHueM: Kosiopumerp K®K-2; pedpaktomerp YPJI;
TIOJIIPUMETP; AUCTIepraTop; cyiibHbIN mKad SNOL 58/350; Bechl 1abopaTopHbIe; TKad BHITSHKHOM;
nabopaTopHasi rocy/ia (cTakaHbl, MPOOUPKY OMOXUMUUECKHe, TUTIeTKH, CITIUPTOBKY, LIUJIMH/PLI U 1Ip.),
pacxofHble Marepuanbl (XMMHUECKWe peakTHBBI); TIUlakaTel (repuogundeckass Tabmua /[
MeHzeneeBa, Tabniija pacCTBOPUMOCTH).

Iy camocTosATeIbHOM PabOThI 00YYarOLIUXCsl UCTIOMb3yeTcsl KabuHeThl 6-522; 060pymoBaH
KOMIIEKTOM yueOHOM wmebenu, JByMsI KOMIIbIOTEpaMM C JIOCTyIoM B  HWH(OpPMAalMOHHO-
Te/IeKOMMYHHUKALIMOHHYIO ceTb «VIHTepHeT» U B 3/IeKTPOHHYIO MH(OpPMALMOHHO-00pa30BaTeIbHYO
Cpefly OpraHu3aLyu.

TexHuueckue cpeactBa oOyueHWsi [y TIpefCTaBieHUs yueOHOW WHQOPMAary BK/IOYAIOT
ayJUTOPHYIO JJOCKY, MyJIbTUMeIUitHOe 000pyZ0oBaHHe.


http://www.garant.ru/online
http://www.consultant.ru/online

[lpy W3yueHWM [UCLMIUIMHBI WCTIONb3yeTcs: Oubmmoreunsii ong Kamuat[ ' TY: yuebnukwy,
yuebHbIe TTocoOusi, eproinyecKrie >KypHaslbl, 3JIEKTPOHHBIN pecypc; pa3JaTOuHbI MaTepuas (TecThl

v ap.).



Jlono/iHeHNs1 U U3MeHeHHs B padoueil mporpaMmme

Jlono/THeHNs U U3MeHeHHsA B padoueil mporpamMme 3a / y4eOHbIN roj,

B pabouyto mporpammy 1o JUCLUITHHe «Broxumus» fi/1si HaripaBieHus moArotoBky 19.03.04

«TexHonorusi ¥ TIPOAYKUMUA M OpraHu3aiys OOIIeCTBEHHOTO TWTAHHUS» BHOCSATCS CreJyHoLue
JIOTIOJIHEHUS] Y U3MEHEeHHUSI:

,Z[OHOJ'IHGHI/ISI 1 U3MeHeHHs BHeC

(momxHOCTB, ©.1.0., mognuce)
Pabouast mporpamMmMa nepecMoTpeHa U 0/j00peHa Ha 3aceflaHHu Kadepbl
«__» 202__r.
3aBeayromuii Kadepoit

(mogmnucek) (®.1.0.)



