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1. Hesnn 1 3agaun yueOHOM JUCHUIUIUHBI

[enbto  AYCLIUIUIUHBI
(YHKLIMOHA/ILHOTO 3HAUeHUsl BelleCTB, COCTAaBJISIOIIUX >KUBOW OpraHW3M, a TakKe U3MeHeHHe 3TUX

ABJ/IA€TCA

v3yyJeHue

XUMHN4YeCcKoro

BeIL[eCTB B MPOL[eCCe KU3HeesITeTbHOCTH OPTaHU3MOB.
B 3azjaun JaHHOTO Kypca BXO/IUT:

- copmMupoBaTe TeopeTHYecKue

0CO0EeHHOCTH, OMOOPraHUYeCKUX COeJUHEHUH;

- AdThb 3HAHUA 110 XUMHUYECKOMY COCTaBY >KMBBIX OPraHM3MOB U XUMHUYECKHUX ITPOL[eCCOB,

JieXKallUuX B OCHOBE UX XXU3HeAeATe/IbHOCTHU;

- BbIPA0OTaTh yMEHWs [/l YCIElIHOTO YCBOEHHSI KYPCOB TEXHOJIOTMU TIPOJYKTOB

COCTaBa

JKHUBBIX

3HaHUA B 00JylacTH OMOJIOrMYeCKOH XWUMHH,

MUTaHUA, TEXHOXUMHWUYECKOI'0O KOHTPOJIA, O6U.[€ﬁ MI/IKPO6I/IOJ’IOFI/II/I u MI/IKPOGI/IO]’[OFI/II/I;
- HAYUYUTh TeEXHUKE IIPpOBeAeHUA OMOXUMHUUYECKOT0 dHa/In3a4,

— T[PHUBUTHL HABBIKH ’_'-)KCl'IepI/IMEHTaJ'IbHOﬁ pa6OTBI, 3dKpeInTb U y1"f[y61/ITb Ha TMPaKTHUKe

IMOJTly4e€HHbIe TeEOPETUYECKKME 3HAHUA,

- CrocobcTBOBaTh PA3BUTHIO OIIbITA CaMOCTOATETEHOU HaquO-I/ICCIIe,E[OBaTEJ'IbCKOﬁ paGOTbI,

HaBBIKOB HabOmro1eHus1, 0000111eHMsT 1 00pabOTKM SKCTIepUMeHTaIbHbIX JTaHHbIX;
- HAYYMTb I0JIb30BAHUIO CTELIMATbHON OMOXMMUUECKOH TUTEPaTyPOH.

2. TpeboBaHUA K pe3y/IbTaTaM 0CBOEHHS JUCIUTUTHHBI

[pouiecc wW3yueHWs AWCLMIUIMHBI HarpaBlieH Ha ¢opMUpoBaHMe 00irernpodeccuoHanbHON

KOMIIETeHINK:

- criocobeH MPUMEHATH OCHOBHBIE 3dKOHBI U METO/bI I/ICCJ'IE,I[OBEIHI/Iﬁ €CTeCTBEHHBIX HAYK

J1s1 pellieHust 3a/jau rpodeccroHanbHOM fesitenbHOCTH (OIMTK-2).

HJ'IaHI/IpyeMbIe Pe3y/abTdThI

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

oOyueHUss TIpU U3YYeHHUU [JUCLIUTUIMHBI,
TUITaHUPYEMBIMU Pe3y/ibTaTaMUi 0CBOeHHsi 00pa30oBaTelbHOM TIPOrpaMMBl, TIpe/ICTaB/IeHkI B TaO/uIle.

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

COOTHeCeHHbIe C

KOA M HaAMMeHOBaHHue

)KHpOBOI;'I TKaHU B OPraHU3Me;

Kop IInaHupyeMbIii pe3y/abTaT Kop,
KOMITeTeH Haumenosanne MHAHKATOpA o0yueHuUst MoKa3areJis
KOMIIeTeHI[UH AOCTYDKEHMA
M M0 AMCLHIINHE 0CBOEHHs
OIIK-2 Criocoben W-Tomce: 3uaer | 3HATh:
TIPUMEHSITh OCHOBHELE 3aKoHBI | — XUMMYeCKMii cocTaB JkuBhIX | 3(OIIK-2)1
OCHOBHbIE 3aKOHBI | ecrecTBeHHOHAyUHbIX | OPTAHM3MOB;
M METOABI IMCLIUIVH, — CTpoeHWe U CBolicTBa Genkos, | 3(OIIK-2)2
WCCIIe/JOBaHUN CBSI3aHHbIE ¢ | HYK/IeMHOBEIX KUC/IOT, IUNU/0B U
eCTeCTBEeHHBIX 1podeCcCHOHATBHOM yT/1eBO/IOB;
HayK [/ JeATeTLHOCTBIO. — BUTaMHHBI U UX 3HaYEHHE; 3(OIIK-2)3
pelilieHUs 3a7au — 3HaueHue u cBoiictBa | 3(OIIK-2)4
npodpeccronanph | UA-2omea: YMeeT | gepmenTos;
oii fesitefibHOCTH | TTPUMEHATH  OCHOBHBI® | gcHoBHBIe — 3akoHOMepHOCTH | 3(OIIK-2)5
3dKOHbI MIPOTeKaHusI OUOXUMUYECKUX
eCTeCTBeHHOHAYUHbIX | rporieccoB B SKUBLIX
AVCLUIVIAH, opraHusmax;
CBsA3aHHBIE _ B | — dorocunres; 3(OIIK-2)6
TpOheCCHOHATBbHOM —  TIPOLeCChI JUCCUMMUJISILIUY; 3(OIIK-2)7
AEeATE/IbHOCTH. — (¢epMeHTaTHUBHEIE 3(OIIK-2)8
W -3onk-2:Brageer TIpeBpalleHus yIJIeBO/0B;
HaBbIKAMU — obMeH a3o0r1a; 3(OIIK-2)9
TIpPUMeHeHUsT — B3auUMOCBSI3b niporieccoB | 3(OIIK-2)10
OCHOBHBIX 3aKOHOB | 0OMEHa BelleCTB B OPraHU3ME;
eCTeCTBeHHOHAYYHbIX — CTpOeHue, coctaB, posb | 3(OIIK-2)11
JWCLIUTUIVH, MBILLIEUHOW, COeJUHUTENbHOU W

CHCTEM,




Kog,
KOMIIeTeH
117051

HaumMmeHnoBanue
KOMIIeTeHLIUM

Kopa v HauMeHOBaHUe
MHAUKaTopa
JIOCTIDKeHUs

ILtanupyemsblii pe3yabTaT
o0yueHust
0 JUCLUITHHE

Kop
noxasaress
OCBOEHHSA

CBA3aHHbIE B

nipodeccroHaIbHOM
JlesTeNIbHOCTH.

—  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 TemamuuecKuti n1aH OuCyun/auHbl
OuHas copma obyueHus

HanmenoBanwe paszenos v TeMm

Bcero
KonTa

KoHTakTHasi paboTa 1o Bugam
yueOHBIX 3aHSTHIH

Camoc

dopm
bl
TeKyL

Htoro




TACOUTUTIHE
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Pa3zgen 1. CtaTnueckas Tec
oMoxuMus 60 | 46 | 16 | - 22 8 14
Tema 1: XuMHUuecKuii COCTaB Ompoc,
JKUBBIX OPraHU3MOB BBITOJIHE
HHUe 1
3almra
saboparo
pHo
15 8 2 - 2 4 7 paboThl
Tema 2: OO1asi XapaKTepUCTHUKA U Ompoc,
Ouosioruueckass poJib  OCHOBHBIX BBITO/IHE
HHUe 1
TPy BeLeCTB, COJAepXKallUXCs B samiTa
JKHBBIX OpraHU3Max naGoparo
pHoit
45 38 14 — 20 4 7 paboThI
Pazpgen 2. [IluHamuueckas U Tec
(yHKIHOHA/IbHAsA OHOXHUMHSA 48 | 34 | 16 - 10 8 14
Tema 3: O6MeH Bell|eCTB ¥ SHEPTUU Orpoc,
BBITIOJ/IHE
HHUe 1
3almra
saboparo
pHo
paboThi,
BBITIOJ/IHE
HUe
TIpakTruye
CKUX
30 24 | 10 - 10 4 6 3a/laHui
Tema 4. DyHKLUMOHAIbHASA Ompoc
OMOXUMUSA 13 7 4 - - 3 6
Tema 5: buomorvueckasi 1IeHHOCTb Ormpoc
TMHIEBOTO ChIPbSI 5 3 2 - - 1 2
DK3aMeH 36 +
Bcero | 144 | 80 32 — 32 16 28 36
3aouHas opma obyueHus
KonrakTHasi pabora
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Pa3pen 1. CTaTHueckas OHOXUMHA 67 8 4 - 4 59 Tect
Tema 1: XuMHUueCKHi COCTaB >KUBBIX 33 4 2 - 2 29 Onmpoc,
OpraHU3MOB BBITO/HEH
e n

3aluTa




yaboparop
HOMU
paboThI
Tema 2: OOijas XapakTepUCTHKa W Onmpoc,
Ouosioruueckast pojib OCHOBHBIX TPYIIIT BBINO/HEH
ue n
Bell[eCTB, COJlepXKalllUXCsd B JKUBBIX S—
opraHusmax naGopatop
HOM
34 4 2 - 2 30 paboThI
Pazpen 2. [luHamMuueckas U Tecr
(byHKIMoHa/IbHASA OMOXUMHUA 68 8 4 - 4 60
Tema 3: O6MeH BellleCTB U SHEPTUU Onpoc,
BBITTIO/IHEH
ue un
3aluTa
yaboparop
HOMU
paboThI,
BLITIO/THEH
ue
rpaKkTuyec
KX
22 2 1 - 1 20 3a/laHui
Tema 4. O yHKIMOHAIbHAsE OHOXHUMHUS 22 2 1 - 1 20 Ompoc
Tema 5: buonornueckass L€HHOCTb Onpoc
TTUIIIEBOTO ChIPbSI 24 4 2 - 2 20
JK3aMeH 9 9
Bcero | 144 16 8 - 8 119 9

4.2 CodeprcaHue oucyun/auHbl

Pasgen 1. CraTnueckas 0MoXuMHs

Tema 1. XuMHUuecKuil COCTaB XUBBIX OPraHU3MOB

Jlekyus

[TpeamMeT U 3aiaum Kypca OMOIOTHUecKol XMMUHU. BUOXUMUS — HayKa O XMMHUYeCKOM COCTaBe
JKUBOW MaTepyuu U XMMUYECKHX TPOIeccax, JIeXKaIluX B OCHOBE KU3HEHHBIX siB/IeHUA. BUOXUMUST Kak
yacTh OWONOTMM — KOMIUIEKCA HayK, M3y4YalollUX J>KUBYIO MpUpoAy. Pabouue HampaB/ieHUs B
ouoxumun. OO61ias 6uoxumust. CtaTnyeckas, AUHaMUUeCKasi ¥ QyHKIMOHa/IbHast OMOXUMUSL.

XWMHYeCKHe 3/IeEMEHThI, BXOJSIHe B COCTAaB JXUBLIX OpraHu3MoB. OpraHoreHbl. CTpoeHue,
COCTaB KJIETKH, KaK CTPYKTYPHOMU e/IMHUIIbI )KHUBOTO

OcCHOBHble NOHAMUST MeMbl: OUOJIOTHUeCcKass XUMHMsl, CTaTUYecKasi OMOXUMHUS, AWHAMUYeCKast
Ouvoxumus, (QyHKIUOHANbHAs OWOXWMHS, OpPTraHOTEeHbI, KJeTKa, I[UTOI/Ia3MaThyeckas memOpaHa,
[[UTOIUIa3Ma C OpraHoOWAaMH, SApO, 3H/OM/Ia3MaTUUecKash CeTh, PHOOCOMBI, MUTOXOHZPUH W
TUIaCTHIbI, KOMIUTEKC ['O/Ib/PKU U JTM30COMBI, K/IETOUHBIM IIEHTP, KJeTOUHbIe BK/FOUEHHs, OPraHOU/IbI
JIBIDKEHHS KJI€TOK.

Bonpocbl 0151 cCaMOKOHMposi:

1. Ha3zoBute npeaMeT U 3a/jaur OMOIOTUYECKON XUMUU.

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

3. Uto siBAsieTCs TIpeIMETOM CTaTUYeCKOMW, JAuHaMU4YecKod U (YHKIMOHA/IbHOU
OuoXUMUM?

CamocmosimenbHas paboma nod pykoeoocmeom npenooaeamess (CPII)

3adaHue
Omeemumb NUCbMEHHO Ha CAedyrowjue 80Npochl:
1. Ha3oBuTe 0011[1ie yCIOBHUS CIMPTOBOTO OPOXKEHMSI.




YTo MOHUMAaeTCs T10/], «MOJIOUHOKUCTIBIM OpOoXKeHHeM»?
Yro obpa3syeTcs B pe3y/ibTaTe Mac/AsTHOKHACIOTO OpoXkeHusi?
OxapakTepu3yuTe NOHATUE «THUEHUEY.
[TpuBeauTe pUMep HauboJiee pacIpOCTPAaHEeHHBIX THU/IOCTHBIX OaKTepuii
Kakue xumunueckure 37eMeHTbl BXOAST B COCTAB >KUBbIX OPraHU3MOB?
[TepeuriciiiTe OCHOBHBbIE KOMITOHEHTBI K/IETKH.
Kakue xummyeckue BelljeCcTBa BXOJAT B COCTaB si7pa?
Kakue 6roxyuMuueckue Mporiecchl MPOTeKalT B MUTOXOHPHUSX ?

. HazoBute ponb 5H0Mp/1a3MaTHYECKOT0 PETUKYJ/IyMa B K/IeTKe?

. KakoBa dynK1usi pubocom?

. Onuiure cTpoeHue JTM30COM U UX QYHKLIWH.

LCoONTA~WN

_
)

—
No

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

JlabopamopHble pabombl
JlabopamopHas paboma. BBefieHue B 1abopaTOpPHBIN MPakKTUKYM. TexHuKa 6e30MacHOCTH B
OMoXUMHUeCKOl 1abopaTopuu.
Jlumepamypa: [1], [2], [4]

Tema 2. O0miasi XapakTepuCTHKa U OHOJ/IOrMYecKasi Po/ib OCHOBHBIX TPYNI BeIecTB,
cojiep)Kaluxcs B )XMUBbBIX OpraHu3Max

Jlekyus

benku. CopepkaHWe B OpraHaX M TKaHSIX J>XMBBIX OpraHusMoB. CTPYKTypbl OeKOBBIX
Monekyn. [noOynspHeile u  ¢ubpuisipHele  Oenku. PU3MKO-XUMUUYECKHWe CBOWCTBA OeTKOB.
PactBopuMoCcTb ¥ ocaxeHue OenkoB. AM(OTepHOCTP W H303/eKTpUYecKass ToukKa OeslKOoB.
BeicanvBaHue W [jeHaTypauus, pasfie/ieHue U ounrcTKa OesmkoB. HomeHkmatypa W KmaccuduKarys
6esikoB. IIpocThie U ciokHBIe 6esiku. CocTaB ¥ CTpOeHUe, Orooruueckast poJib.

Jlekyus

Jluruapl. OOIasi XapaKTepUCTHKA, POJb B JKUBBIX OpraHusMax. Kiaccudukaiys JUMHUOB.
[TpocTeie munuabl. Tpuanmnriviepussl (HelUTpanbHble XUpbl). CozepykaHre XUPOB B TKaHAX. CocTas
TIPUPO/IHBIX >KUPOB. PU3MKO-XMMUYECKHe CBOMCTBA XUPOB. Bocka, OCHOBHbIE TpeACTaBUTeNN U HUX
xapakTepucTuka. Crnoxdbele aunuzabl. Doconunuabl, OCHOBHblEe TIpeACTaBUTENIM W UX
XapakTepuCTUKa. ['JIMKOMUMU/bl, OCHOBHbIE TIPEJCTaBUTE/NNM U X XapaKTepuCTUKa. JIumonporeupl.
Crepoungpl. CTepUHBI U CTePHU/IbI, OCHOBHBIE MPe/ICTABUTEIN U UX XapaKTepHUCTHKa.

Jlexkyus

YrneBogpl. OO1iast XxapaKTepUCTHKA, PO/b B )KUBBIX opraHn3Max. Knaccudukarus yrieBozios.
MoHocaxapusibl, CTpOeHWe, OCHOBHbIe TMpejcTaBuTend. Osurocaxapuzbl. Jlrcaxapy/bl, OCHOBHbIE
TpeJiCTaBUTe/NId, MX COCTaB, cTpoeHue. Ilommcaxapugpl. ['omonmonucaxapufipl, MX CTpOeHWe U
Ba)KHeMILIMe TIpe/icTaBuTeNd. ['eTepornonrcaxapyzibl, UX CTpOeHUe U BayKHeUIlIMe Tpe/CTaBUuTe u.

Jlekyus

®epmentrel. OOiiee moHsiTUe O (depmeHTax. [IpocTeThyeckre TPYIbl, KO(epMeHTHI.
Mexanusm ¢epMeHTaTUBHOTO Kartaiu3a. CBOWCTBAa ()epMEHTOB Kak OMOTOTMYECKMX KaTalu3aTOpPOB.
Homenknartypa u knaccudukaiys gpepmeHToB. Knaccel pepMeHTOB: oKCcHAopeayKTasbl, TpaHC(hepasbl,
TUApoaskl, JIMa3bl, ©30Mepasbl, Jurasel. VX mpeicTaButesiv ¥ posib B 0OMeHe BeltiecTB. JIoKanu3ars
B )KMBOU KJIETKe.

Jlekyus

HyxknenHoBble kucioTel. CocTaB, 3/eMeHTapHOe CTPOEHHEe M TUMbl HYK/IEWHOBBIX KHC/IOT.
ITepBuunas ctpykrypa JJHK 1 PHK. Bropuunas crpykrypa [JHK u PHK. TpetuuHnas crpykrypa [JHK
1 PHK. HykseornpoTenHsl.

Jlekyus

Burtamunbl. OOljasi xapakTepuCTUKa BHUTAaMUHOB U WX Ouosioruueckasi posib. VICTOUHUKU
BUTaMHUHOB. [IpoButamunbl. Knaccudukarus BUTaMMHOB. Bosi0- 1 )KMpOpacTBOpUMbIE BUTAMUHBI, UX



buonornyeckasi posb. IloTpeObHOCTE B BUTaMHHAaX. BUTaMUHBI B TKaHSX >KUBOTHBIX M DPAaCTEHUI.
BuramuHomnoo0HbIe BelljecTBa.

Jlekyus

Bopga u mMuHepanbHble BeljectBa. CojepskaHue BOJbl B JKMBBIX OpraHusmax. IloHsatue o
¢dopmax CBsi3M BOZABI B TKaHAX, OuWosiormueckas posib Bogabl. CozepkaHue W pOJib MUHepasbHbBIX
Bell[eCTB B JKMBbIX OpraHusMax. Makpo- U MUKPO3/1eMeHThI.

OcHogHble noHsimusi membl: OeJIK¥, aMIHOKHC/IOTHI, TIepBUYHAasi CTPYKTypa Oesika, renTyaHas
CBSI3b, BTODUYHasi CTPyKTypa Oenka, o-Crupanb, [-CTpyKTypa, TpeTHuHasi CTpPyKTypa Oefka,
ry100y/1sipHEIe Oesiku, GuOpUIApHBIe OeKK, YeTBePTUYHAsT CTPYKTYPa OeIKOBOM MOJIEKY/TbI, TIPOCThIE
Oenku, cjoKHble OenKW, TIpOCTeTHUEeCKasi TpyIna, TuApaTauyss OelKoBOW  MOJIEKYJIbI,
M303/IeKTpHUYecKasi TOUKa Oesika, BbICa/MBaHUe OesKOB, [eHaTypauusi OenkoB, JIUMHUIBI, TPOCTHIE
JUNUJBI,  TPUALWII/IMLIEPUHBI,  BOCKA,CJIOKHbIE  JIUNUABL,  (Qochonunupl,  TJIMKOIUMU[EI,
JIUTIONPOTeUbl, CTEePOUJbI, CTePUHBI U CTepU/bl, MOHOCaxapW/bl, OJIMrocaxapyfibl, AUCaxapUjpbl,
rosiMcaxapuzpl, rOMOIIO/IUCaxapu/pl, reTepororcaxapusbl, (hepmeHTHI, KO(epMeHTHI,
(epMeHTaTHBHBIN KaTanu3, TepMOIabHUIbHOCTE )epMEHTOB, TeMIepaTypHbIi onTUMyM, pH-onTuMyMm,
abcositoTHasE M OTHOCUTeNbHasl CIeLUPUUHOCTb (PepMeHTOB, aKTUBUPOBAHWE W WHrMOHMpOBaHUe
(epMeHTOB, OKCH/IOpe/lyKTasbl, TpaHCdepasbl, FUApo/asbl, 11a3bl, U30Mepasbl, J1rasbl, HyKJIeMHOBbIe
KUCJIOTBI, Aa30TUCTble OCHOBaHWS, NUPUMMUAUHOBbIE U IIyPUHOBbIE OCHOBaHUS, HYKJ/IEO3U/BbI.
nykieotuzpl, [IHK, PHK, tpancnoptaeie PHK, pubocomusie PHK, matpuunsie PHK, Bupychbie PHK,
nepuuHas ctpykrypa [IHK u PHK, npaBuna Yapraddga, koMriemeHTapHOCTb, BTOPUYHAs CTPYKTypa
OHK u PHK, anTukozmoH, TperuuHas ctpykrypa JIHK u PHK, Hykneocoma, HyK/1eonmpOTeuHbI,
BUTaMUHBI, TPOBUTaMMHBI, BOJIO- M >KAPOPACTBOPHMMbIe BWUTaMMHBI, CyTOYHasi TMOTPeOHOCTH B
BUTaMHHAX, BUTAMHUHOTIO/I00HBIE BeIlleCTBa, MAKPO- U MUKPO3/IEMEHThI B )KUBBIX OPraHU3Max.

Bonpocbl 0151 CAMOKOHMPOAA:

1. [avite ompezeneHue OenkaM Kak XWMHUeCKHM coefuHeHUsiM. OxapakTepusyite WX
XMMHUYECKUI COCTaB, MOJIEKY/ISIPHYIO Maccy, (GOpMy MOJIEeKYJI.

2. [aiiTe XapakTepUCTHKY aMMHOKHCIOTHOTO cocTaBa OenkoB. Kak kimaccupuuypyrot
aMUHOKHCJIOTHI B 3aBUCHMOCTH OT CTPOeHUs pajiuKana? KakoBa rpupo/ia nenTuAHON CBsi3u B benkax?

3. OxapakTepu3yiiTe MepBUYHYI0 CTPYKTypy Oenka. Ilouemy n3MeHeHHs B TIepBHUHOMN
CTPYKTYp€ OTPaKaroTcs Ha OHOJIOrMuecKruX CBOMCTBaxX OesTkoB?

4. OxapakTepu3yiiTe BTOPUUHYIO CTPYKTYpy OesikoB. UeM OT/MUaeTcsi o-Criipasb OT [3-
cTpykTypbI? KakoBa posib €/1abbIX B3aUMO/IeHCTBUIM B CTaOU/IN3al[ii BTOPUYHOUM CTPYKTYPbI?

5. OnummTe TPETHUHYIO CTPYKTYpy OenkoBoM Mosiekysbl. OxapakTepusyilTe THIThI
CBsI3€li B TDETUUHOM CTPYKTYpe.

6. B uem 3akso4aroTcsi 0COOEHHOCTH UeTBEPTUYHOW CTPYKTYphl OesikoB? Kakue cBs3u
peanu3yroTcsi Mexay cyobeauHuliamu? IlpuBeanTe rpuMepbl 0€/IKOB C M3y4YeHHOM UeTBePTUUHOM
CTPYKTYPOM.

7. Omuimre (pU3MKO-XUMUUeCcKWe CBoiicTBa OenkoB. Uem oT/iMyaeTcs Tiporiecc
oca)kzeHusi OeJTKOB OT JieHaTyparu?

8. KakuMm o6pa3om 3apsifi 6esiKoBOM MOJIeKyJibl B pacTBOpe 3aBUCHT OT rokasaTesnsi pH
cpeabl? [laiiTe oripe/ie/ieHUe TTOHSTHS «HA303/IEKTpUYeCKast TOUKa OeIkoB».

9. Kakue npr3HaKu jiexkaT B OCHOBe KJlaccuurKaiuu 6enkoB?

10. OxapakTepu3yiiTe BaKHeUIII1e TPYTITbI Oe/KOB.

11. B uyem 3ak/moyarTCsi 0COOEHHOCTHM CTpPOeHMsT U CBOWCTBAa (pepMEHTOB Kak
OrokaTanmu3aTopoB?

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

13. OxapakrepusyiTe (pyHKL[MOHa/IbHbIE L|eHTPbl B MOJIeKye (hepMeHTa.

14. Kak BnusAIOT Ha akTUBHOCTH (DepMEHTOB TeMIlepaTypa 1 noka3satesnb pH cpezbi?

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

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

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



18. KakoBo xuMHueckoe CTpOeHWE, CyTOUHasi TMOTPeOHOCTb W Ouosioruueckas poib

BHUTaMHWHOB, PAaCTBOPDUMBIX B )KI/Ian?

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

20. Uro HasbIBalOT yrieBofaMu? Kak ux KnaccupuLvpyoT?

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

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

23. OxapakrepusyiTe CTPyKTYpY, CTDO€HHE U CBOKWCTBA FOMO- U reTepoIo/IvcaxapyuzoB.

24. [aiite onpefiesieHre MOHATHUIO «IMNUbI». Kak KiaccuuuupyroT TUnusl?

25. OxapakTepusyiTe CTPYKTYpPy U POJib pa3/IM4YHbIX JTUU/0B B OPraHU3Me.

26. OxapakTepu3yiTe HyK/JIeHHOBbIe KMCIOThI U UX (PYHKLIMU B OpraHu3Me.

27. Uto Takoe HyK/1e03u bl U HyK/1eoTH/bI? OXapakTepr3ynTe MeKHYKIEOTUAHYIO CBSI3b.

28. [Tepeuncite BU bl pUOOHYKIEMHOBBIX KAC/IOT M UX (DYHKLIUH B KITeTKE.

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

30. Paccmotpute BTOpHMuHyro cTpykTypy [JHK, mnepeunciure napameTpel [ABOVMHOU

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

31. Onuiuvre TPeTUYHYIO CTPYKTYpPy HYK/IEMHOBBIX KUC/IOT Ha nipuMmepe TPHK wu

cynepcniepamu3auu [ITHK B cocraBe xpomarvHa. [lanite ompefiesieHue TOHATHIO «HYKJIEOCOMa».
Kakoso ee cTpoenue?

13.
14.

15.

16.

17.
18.

CamocmosimeabHas paboma nod pykoeoocmeom npenooaeamess (CPII)

3adaHue

Omeemumb NUCbMEHHO Ha C1edyowjue 80NpochL:
Kakuve npuHIMMBI Jile)KaT B OCHOBEe COBPEMEHHOM HOMEHK/IATypbl M  KjlacCU(pUKaLU
(depmeHTOB? HazoBuTe Ki1accol (pepMeHTOB.
OxapakTepusyiTe CTPYKTypy, CTPO€HHE U CBOMCTBA OCHOBHBIX OJIMTOCaXapuioB.
Onuimte obsi3aTesibHbIe a30THCTbIe (MTypUHOBBIE MHPIIMUAAVHOBBIE) OCHOBAHHUSI B COCTaBe
IOHK u PHK, ux criocobHOCTb K KeTO-€HOJIbHOM TayTOMepuH U 00pa30BaHUMIO BOJOPOHBIX
cBs3eit.[laiiTe oripesiesieHie MUHOPHBIM OCHOBAHHSIM.
Kak cBs3aHbl Mexy co00i Oenku M HyK/IeWHOBble KHC/JOTBI B COCTaBe HYKJ/IEOITPOTENHOB?
KakoBa posib 6eKOB B 3TUX KOMIUIEKCax?
KakoBo cofiep>xaHue U posib BO/JbI B JKUBBIX OpraHu3max?
OxapakTepusyiiTe co/iep>KaHre U poJib MUHEPa/IbHbIX BEILeCTB B XKUBbIX OpraHrn3Max.
Kakwue BeljecTBa B )KMBBIX OPraHM3Max OTHOCATCS K MaKpO- U MUKpO3/leMeHTaM?

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

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

Pa3gen 2. /lunamuyeckas U QyHKIHOHA/IbHAsA OMOXUMMSA

Tema 3. O0OMeH Bel[eCTB H YHePru

Jlekyus

[Mpouecchl auccumunsarmy. OCHOBBI XMMHUECKOM TepMOAWHAMUKH. Pacriaj, BeliectB B

niporiecce mMetabomu3ma. Ilpoiiecchkl pacrazia U SHepreThyeckuii oOMeH. DHepreTuueckue 3¢ heKTh
OMOXUMHUUECKUX DpeaKIWid. JHTPOMUsS U ee W3MeHeHUS TPU OMOXUMHUECKUX peakiusx. OHeprus



I'n66ca, sHeprust ['eslbMrosibIia ¥ HarpaB/IeHHOCTh OMOXUMHUECKUX PeaKLIvi.

Buonoruueckoe okucieHue. OCHOBHOM M TMpOMexyTouHblii o6meH. Pomp ATD B
OrosHepreTrKe opraHu3ma. CoBpeMeHHbIe TIPe/ICTaB/IeHHsI 0 MeXaHH3Me OHMOIOTHYeCKOro OKHUC/IeHMS.
O6pa3oBaHue BOJbI U YIJIEKUC/IOTO ra3a. JlpixartesibHasi 1ienb. OKWUCIUTeNbHOE W CyOCTpaTHOe
dochopunvpoBanue.

Jlexkyus

O6meH yryieBoZ0B. AHa’poOHBIM pacraj yr/ieBoZOB B TKaHsX. ['nmkonmu3. I'ymkoreHou3.
MoJ/IoUHOKHC/IOe U CrUpTOoBOoe OpokeHre. A3pobHBIM pacmaz yriaeBogoB. LITK. DHepretuueckuii
OamaHc aHa’pobHOrO W a’pobHOro pacmaja yryeBoZoB. OO6pasoBanue AT®, ¢depmeHTaTHBHOE
ripeBpailieHue yrieBofoB. @OTOCHHTe3 YI/IeBOJOB B paCTeHUSIX.

Jlekyus

O6wmen yiunuzioB. [lepeBaprBaHue U BcachiBaHue qumnuAoB B XKKT. Pacrniaz MiZioB B TKaHSX.
Okwucnenue riureprHa. MexaHH3M OKHC/IeHUsI JKUPHBIX KuciaoT. OOpa3oBaHve W HCIIOIb30BaHHe
alleTUIKO9H3UMa. DHepreTuueckuii 3Qp¢eKkT okucaeHust KUpoB. [ToHsiTHe 0 GuocuTe3e rMliepUHa U
JKUPHBIX KUC/IOT. CHHTe3 MPOCTBIX U CJIOXKHBIX JIMITAJOB.

Jlexkyus

Obmen OenkoB. IlepeBapuBaHMe ¥ BcacbiBaHWe TMpoaykToB ruapomm3a B JKKT.
[TpomexyTouHblii 0OMeH O0e/JIKOB W aMHUHOKHMC/IOT. [le3aMMHUpOBaHUWe, JeKapOOKCHIMpOBaHUe,
nepeaMUHUPOBaHWe aMUHOKUCIOT. buocuHre3 Oenka. KoneuHble mpoaykTel oOMeHa O6esikoB.
buocuHTe3 MoueBuHbI. Peryssiusi obMeHa GenkoB. O6MeH a30Ta y pacTeHuil. B3auMoCBs3b MeXy
obmeHOM 0eJIKOB, YT/IeBO/IOB, KUPOB M JIPYTHX BeljecTB. EJMHCTBO mpoijeccoB oOMeHa BeIecTB U
SHepruu B opranu3me. OOIIHOCTH MPOAYKTOB OKWCIeHuUs1 U BbIpaboTku ATO.

OcHoeHble NoHsAMuUsi membl: aHaboM3M, Katabomm3Mm, 3HTponus, Heprusi ['mb6ca, sHEprus
CenbMrosiblia, HarpaB/eHHOCTb OMOXMMMUECKUX peakiiii, MaKpo3pruueckude CBsi3U (BelecTBa),
AT®, AI®, bochopunpoBanre, GHOIOrMUECKOe OKUCIeHHe, CBOOOHOe OKHUC/IEHHe, COTIPSDKEHHOe
OKHC/IeHHWe, OKUC/IuTeNnbHoe — (ochopwivpoBaHMe Ha ypoOBHe cyOcTpaTa, OKHC/IWTE/IbHOE
dochopunrpoBaHuie He YpOBHe JbIXaTe/bHOMN 1jeNu ()epMeHTOB, TMAPOJIN3 caxapy/oB, (ochoponus,
JUXOTOMUUECKUI MyTh pacrazia, MOJOYHOKHC/IOe OpoXKeHHe, TJIMKOJN3, TTUKOTeHOJU3, CIIMPTOBOE
Opoxxenne, uukn Kpebca, TKaHeBOe [bIXaHHe, allOTOMUYECKWI MYyTh pacrazia, CBETOBbIE DPeaKI|u
¢doTocuHTe3a, TEMHOBBIE peakiMi (POTOCHHTe3a, [3-OKUCIeHe BBICIINX >KUPHBIX KUCJIOT, TePeKUCHOe
OKHC/IEHWe JIMIKZIOB, CHHTa3a (CHMHTEeTa3a) BBICIIMX >KUPHBIX KHUC/IOT, ALWINepeHOCSIid Oesok,
rujposd3  OesKOB,  Je3aMMHHMDOBaHHWE  aMUHOKWC/IOT, TepeaMUHUpPOBaHHWE  aMHUHOKUCJIOT,
JieKapbOKCUIMpOBaHWe aMUHOKHUC/IOT, aMIUHOAL[WIa/IeHI/IaThl, MaTpUYHasi Teopusi OuocuHTe3a Gestka,
TPAaHCKPUITLUS, aKTUBALIWsI, TPAHCJISALUS, KOJJOHbI, KOJUPOBaHWe, aHTUKO/OH, pubOCOMBI, MOJIMCOMa,
OTepOH, pernpeccop, aMIIM(PUKALIYSL.

Bonpocbl 015 camokoHmpoas:

1. B uem 3akmouaeTcss 06MeH BelrjecTB? Yem oT/idyaeTcss aHabom3M OT KaTtabosi3ma?

2. [okaxure, uTo 0OMeH BellleCTB TECHO CBsi3aH C 0OMEHOM SHepruu.

3. KakoBa ctpykrypa AT® u ee ponp B obOmeHe sHepruu? Kakasi CBfi3b Ha3bIBaeTCs
MaKpO3pruuecKom?

4. B uyem oTiMumMe CBOOOZAHOTO OKWUCIEHUS OT OKWC/IEHWS, COMPSDKEHHOTO  C
dhochopunvpoBanreM?

5. OnwuiuTe CTpOeHHUe /ibIXaTe/lbHOM Lieny ()epMeHTOB MUTOXOH/|PUM.

6. OxapakTepu3yiTe »STanbl W (epMeHTbl pacrnaja IoJuM- U OJIUrocaxapuzioB /10
MOHOCaxapuZloB. B uem pasnuune nporeccoB ruzipoausa u ¢pochoponrsa?

7. B ueM oT/MuMe JbIXaHUS OT TJIMKO/IM3a U CTIMPTOBOTO OpOXKeHUs?

8. Oxapakrepu3yiiTe 1K1 Kpebca. KakoBa ero ponb B ku3He|eSITeTbHOCTH OPTaHU3MOB?

9. B uem oT/iMuMe AMXOTOMMUYECKOrO pacriaja yIJeBOJOB OT anoToMuueckoro? CpaBHHUTe
SHepreTUUecKyro 3G PeKTUBHOCTD pacraja yrieBoJoB B a3pOOHBIX ¥ aHA3POOHBIX YC/IOBHUSIX.

10. Onuiwmre r/MKO3WITpPaHCepa3Hble peakMU B T1polecce OWOCHHTe3a ONUro- U
T10J/IMCaxapuzioB.

11. OnmuuMTe OCHOBHBIE 3Talbl TUAPOJIWTAYECKOrO pacliajia >KMpPOB C I0C/IeAyOLM



OKHC/IEHWEM TJIMIeprHa W [(3-OKHCJ/IeHHeM BBICIIMX >KUPHBIX KUCJIOT. OOocHylTe Oosiee BBICOKYIO
SHepreTUuUecKyto 3¢(peKTHUBHOCTh pacraza XUpOB M0 CPABHEHUIO C pacrazioM YIJ/IeBOZIOB.

12. TlocpencTBOM KakvX peakLvid OCYIIeCTBIISIeTCsS OMOCHHTe3 TPUTHLIEPH/OB?

13. OxapakrepusyiiTe O0COOEHHOCTH CTPYKTYpPbl W PpOJIb aljuirepeHocsero 0OeskaB
(YHKLIMOHUPOBAaHUM CHHTAa3bl BBICIINX )KUPHBIX KUC/IOT.

14. TloueMy GesiKOBbIM 0OMEH 3aHHMMaeT L|eHTpa/lbHOe MeCTO B OpraHv3mMe?

15. OxapakrepusyiiTe 3Tambl pacrafa OenkoB [0 aMHUHOKMCIOT. Kakue ¢epmeHTHI
TIPUHUMAIOT yyacTHe B TIpolieccax pacriazia 6e1koB?

16. TlepeunciuTe KOHEUHBIE TIPOAYKTHI 0OMeHa OesKoB.

17. Kakum o6pa3oM MpOUCXOAUT OMOCUHTE3 aMUHOKHUC/IOT? B uem ocobeHHOCTH OHOCHHTe3a
aAMUHOKHCJIOT B PacTeHUSIX M y KMBOTHBIX? Uem ompefesnsieTcsi OMonoruueckasi 1eHHOCTb OeyTkoB?
OxapakTepusyiiTe 3aMeHHMble K He3aMeHUMble aMUHOKUCIIOTBI.

18. KakoBo cTpoeHve u Ouosormueckoe 3HaueHHe pubocomM? B uem 3akmouaeTcss posib
TIOJIUCOM?

19. Oxapakrepusyiite ctpoenre T PHK B cBsi3u ¢ yuactuem B GuocuHTese Gesika. Uto Takoe
aHTUKO/IOHOBas MeT/Is U akLeNTOPHbIN KoHel|? KakoBa posb u3oakuentopHbix TPHK?

20. Tlepeunciure ycioBUs, HeoOXoAuMble s OuWocHHTe3a Oenka B COOTBETCTBHU C
MaTpUUYHOU CXeMOW CUHTe3a.

21. OmummmTe ponb amuHoanma-TPHK-cuHTeTa3 B MOATOTOBKE aMHUHOKUC/IOT K OeKOBOMY
cuHTe3y. PaccmoTpuTe peakijMM akTUBHMPOBAHUSI aMUHOKMCIIOT py yuactuu AT® u nocnenyroujye
peaki KozpupoBaHusi npu yuactun TPHK. KakoB Onosornyeckvii CMBICT TOATOTOBUTE/BHBIX
peakI[|ii aMUHOKHC/IOT K UX yJ4acTHIO B OMocuHTe3e Oesika Ha pubocome?

22. PaccmoTpuTe OT/e/ibHBIE PeaKL[ TPAHCIISLMU MPH yyacTrn 6enkoBbix (pakTopoB. Kakoe
3HayeHHe UMeIT aMUHOALIU/IbHBIN U MeNTHANWIbHBIN 1IeHTpbl pubocoM? B ueM 3ak/toyaeTcsi peakiysi
TPaHCIEeNTUAUPOBAHUA?

23. OxapakTepu3yiiTe Kogupyroiiyo poib MPHK B 6e/nkoBom cuHTe3e. OMUIIIMTe CBONCTBA
OMO0JIOTHUECKOTO KOJa.

24. B yem O6UoOTHYeCKU CMBIC/T B3aMMOCBSI3U TPOL[eCCOB 0OMeHa BellleCTB B OpraHu3me?

25. Ha3oBuTe K/IOYeBble COeJWHEHUs TPW TIpPeBpallieHWH YTaeBOoB B Oenkd u 0OpaTHO;
JKVPOB — B YIJIEBO/bl; YITIEBO/IOB — B HYK/IEMHOBBIe KUC/IOTHI.

26. OxapakTepu3yiiTe BH/bI B3aUMOCBsI3eil B 0OMeHe OCHOBHBIX OMOTIONMMEPOB.

27. KakoBa posb 1pkaa Kpebca Bo B3aMMOCBSI3M TpOLieCCOB OOMeHa BaKHEWIIIMX K/1acCOB
OroromMMepoR?

28. OnuinTe MexaHU3M OTIEPOHHOM peryJisiuu CUHTe3a OeslKoB.

CamocmosimenbHas paboma nood pykoeoocmeom npenooaeamess (CPII)

3adaHue
Omeemumb NUCbMEHHO Ha c/edylowjue 80Npochl:

1. Kakue BU/Ibl OKMC/IUTETBHOTO (POCOPUIMPOBaHUS peann3yroTcs B opranrnsMe? KakoBbl Mx
MeXaHU3MbI U OHoJIorMuecKoe 3HaueHve?

2. Onmumre OCHOBHBIE 3Talbl JUXOTOMHYECKOTO paclaZia T/AIKO3bl B aHA’pOOHBIX U
a3poOHbIX ycioBusix. Ha3oBuUTe KtoueBble COeJUHEHUSI.

3. PaccmoTpuTe cTpoeHMe U OTZenbHble CTaJy yuyacTUsi MyJbTU(EPMEHTHOT0 KOMIIeKca —

CUHTAa3bl BbICIIUX KUPHBIX KAC/IOT— B CUHTE3€ )KUPOB.

4. Yem pasnuuaroTCs MpOLeCChl CHHTe3a YIeBoJ0B y aBTOTPO(OB U rerepoTpodos? OnuiuTe

CBETOBbIE U TEMHOBbBIE peakLu1 (POTOCUHTE3a.

5. Kak obpa3yercsi MalOHUI-KO3H3UM A M KaKOBa ero posib B OMOCHHTE3€ BBICIINX >KUPHBIX

KUCJIOT?

6. Kakue Tpu THma mpeBpaljeHH TPOUCXOAAT TpH oOMeHe aMuHOKHC/OT? [IpuBeaute

TIpUMepBl.

7. IlpuBepvTe TIpUMeEpHI TyTel TIpeBpalLieHHs TJFOKO3bI B )KUPbI U OeNKu.



8. B ueM 0cOGEHHOCTH BNMSIHUSI TOPMOHOB Ha 0OMeH BelecTB?
Jlumepamypa: [1], [2], [4]
JlabopamopHble pabombl
JlabopamopHas paboma. HykieonpoTeu b
JlabopamopHas paboma. KonmuecTBeHHOE onpe/ie/ieHre TMPOBUHOTPAJHON KUCTOTHI
Jlumepamypa: [1], [2], [4]

Tema 4. PyHKIMOHA/IbHASA 0MOXUMMUSA

Jlexkyus

MpeieyHass TkaHb. CTpoeHue, COCTaB, PO/b MBIIIEYHOW TKaHU B OpraHusMe. BaxHeliue
0enKy MBIIIL]: MHO3UH, aKTWH, MHOTeH, aKTOMWUO3WH U [Ap. YTJIeBOJbl, JUMU/bl, MUHepa/bHEIE,
5KCTPaKTHUBHbIE Bell[eCTBa MBIILIEYHOM TKaHW. bruoxmummuyeckass CyL[HOCTb MPOLIECCOB COKpAIleHUsI U
paccrnabnenusi Mbii. [locMepTHble UW3MeHEHHsI MBIIEUHOM TKaHWA. ABTOMM3. A30THUCThIE
5KCTPaKTHUBHbIE BellleCTBa MbIILIEYHOM TKaHU. 3HaueHHe Il XapaKTePUCTUKU ChIPbSI.

Jlexkyus

CoepyHuTeNbHAsA TKaHb. Posb, CTpOeHMe, XUMHWUYECKUI CcOCTaB. besky coejHUTEeIbHON TKaHMU.
Vx cTpoeHue, cBONCTBa, OMOXUMUUECKasi POJib. YTJIeBO/[bl COeIMHUTE/TbHON TKaHU. ABTOMTHYECKHe
TpeBpallleHus] COeIMHUTEeNIbHOM TKaHW. Posb, CTpoeHMe, COCTaB KOCTHOM W XpSILeBOW TKaHU.
’KvpoBass TkaHb. Posb, pacrpejeneHve, XUMHUECKU COCTaB >XUPOBOW TKaHW OpraHM3MOB.
'mppomuTruecknii W OKUC/IWTENbHBIM IIPOLleCC B JKMPOBOM TKaHW. Buzabl mopuM >KUPOB.
[IpenoTBpalljeHre MOPUY )XUPOB. AHTUOKUC/IUTEH.

OcHOBHble nNOHAMUSL MeMbl: MBIIILB], MbllIeYHass TKaHb, MMOLIUTBI, MMOCHUMILIACT,
MUOGUOpU/ITBL, CapKoleMMa, CapKoryia3Ma, sijpa, MHO3WH, aKTHH, CAapKOMep, TPOIIOMUO3KH,
TPOTIOHMH, AaKTOMHO3WH, MHOTeH, MUOTIO00WH, MeXaHW3M COKpAL[eHHsl MBI, a30TUCTble U
0e3a30THCTbIe SKCTPAKTUBHbIE BeleCTBa, aBTOJM3, COeAUHHUTe/bHasi TKaHb, IJIOTHAas W phIXJias
COeJJMHUTe/IbHble TKaHW, KOJUlareHOBble BOJIOKHA, 3/IaCTUHOBbIE BOJIOKHA, KJIETKa, SiipO, KOJUlareH,
1aCTUH, PeTUKY/JIWH, MYKOMpPOTeuabl (MyLIMHBI, MYKOHWJbI), anbOyMUHBI U  TJIOOYJIMHBI,
MYKOIOIMCaxapy/ipl, TMaTypOHOBAst U XOHAPOUTUHCEepPHAs! KUCJIOTHI, XpsillieBasl TKaHb, MeXK/IeTOUHOe
TIPOCTPAHCTBO, KJIETKa, PO, TMa/JIMHOBBIMA XPSilll, BOJJOKHUCTBIM XPSLL, 3/1aCTUYHbIN XPsLl], KOCTHast
TKaHb, OCTEOLUTHI, SIIPO, MEXK/eTOYHOE BellleCTBO, KOJ/IareHOBble BOJIOKOHLA, OCCeMH, (hocdarsl
KaJbL[usl, JKUpOBasi TKaHb, >KMPOBas KJETKa, >KUPOBas Karisi, MpOTOMJasMa, SiApo, BOJIOKOHLIA
MEXKK/IETOYHOT' O BellleCTBa, TPUCTeapyH, TPUMA/IbMUTHH, TPHUOJIEUH, TUMOU/BI, (pocdaTr/bl, CTEPUHBI,
CTepOubl, TIOpYa >KUPOB, TUJPOJIM3 >KUPOB, OKUC/IEHHE >XUPOB, CBOOOJAHBLIA pajiuKas, TMepeKUCHOe
YKC/I0, TPOropKaHWe U Oca/JuBaHWe >KUPOB, AHTUOKUC/IUTENU (KapOTHH, JEeLUTUH, KedasuH,
ackopbOWHOBast, TMMOHHAsI, MOJIOUHAsi KUCJIOTHI U ZIp.)

Bonpocbl 015 camMoKkoHmpons:

1. OxapakTepu3yiTe CTpOeHHE U COCTaB MbIIIIeYHOW TKaHMU.

2. KakoBa po/ib MbIIIEUHOU TKaHU B OpraHusMe?

3. JlaiiTe XapaKTepPUCTUKY BayKHEUIIIM Oe/TKaM MBIIIIL.

4. OnuimyTe MeXaHW3M COKpAIL|eHUs U pacc/iabIeHust MBIIIIL].

5. UTO OTHOCUTCS K a30TUCTBIM 3KCTPAaKTHMBHBIM BelllecTBaM MbIiL? KakoBo UX 3HaueHue /st
XapaKTePUCTUKHU ChIPbs?

CamocmosimebHas paboma nod pykogoocmeom npenodaeames (CPII)

3adaHue
Omeemumb NUCbMEHHO Ha cedytowjue 80Npochl:
1. Tlepeunciute 6€3a30THUCTBIE SKCTPAKTUBHBIE BEIIECTBA MBbIIIIL],
19. Kakue BU/Ibl COeJUHUTETLHOU TKaHU CYI1[eCTBYIOT?
20. OnummTe CTpOEHUE U COCTaB COeJUHUTETbHOU TKaHHU.
21. OxapakTepu3yiTe CTpPOeHHe, CBOWCTBA M OHOXUMHUECKYIO pOJib OelKOB M YTIJIeBOIOB B
COeJIMHUTE/IbHOU TKaHU.
22. OnuimuTe CTpOeHHe, COCTaB U POJib XPSIleBOM TKaHHU.
23. OxapakTepu3yuTe CTpOEHHE, COCTaB U POJib KOCTHOM TKaHU.




24. KakoBO CTpOeHue U XMMUYeCKUM COCTaB )XUPOBOM TKaHU?

25. OnuimTe ruipo/IMTUYECKUN U OKUCTUTe/TbHBIM TIPOLIECC B )KMUPOBOM TKaHMU.

26. HasoBute BU/IbI IOPUM XXUPOB. Kak npesoTBpaTUTh MIOPUY KUPOB?

27. Ha kakue [iBe TpYIIbI JeasTCsl aHTUOKUC/IUTenn? [lepeuricinTe OCHOBHbIE aHTHOKUC/IUTEH
JKUDOB.
Jlumepamypa: [1], [3], [4]

Tema 5. buosiornueckasi HeHHOCTb IIMLIEBOr'0 ChIPbS

Jlekyus

Broxumuueckyue OCHOBBI yueHHsl O MUTaHUU. [IuileBasi LIEHHOCTb ChIpbsi U OMOXUMHYeCKHe
OCHOBBI TEXHOJIOTHUECKHMX IIporjeccoB ero obpaboTku. IlumieBoe 3HaueHue Oenka. Bamanc asora.
buonoruueckasi 1eHHOCTh OenkoB. COanaHcupoBaHHOe TmuTaHWe. Hopmbl ToTpeGsieHusi Genka.
Oco6eHHOCTH XUMHUYECKOTO COCTaBa MSICHOTO, PhIOHOTO M PAaCTUTEIbHOTO ChIpbs. [TuilieBoe 3HaueHUe
OpraHoOB Y TKaHel )KUBOTHBIX U paCTeHUA.

OcHo8Hble NOHSIMusi meMbl: TIUIIEBasi [IeHHOCThb, SHepreTUyeckasi 1[eHHOCTb, OUOJIOrHUecKast
1|eHHOCTb, a30THUCTOe paBHOBecHe, cOalaHCUPOBaHHOe TMUTaHWe, HOPMbI MOTpeb/ieHNs, TUApaTaLys 1
JeHatyparusi 0e/IKOB, THIPOJIMTUYECKOE pacileTuieHHue >XUPOB, OKUC/IUTE/bHbIe U3MEeHEHUS >KHUPOB,
paspylieHre BUTaMHHOB.

Bonpocbl 015 camoKoHmMpos:
UeMm onpejenisieTcs MUILEBast LIEHHOCTb ChIPbsi?
B uem cocTouT nuiteBast IEHHOCTh Oe/TKOB?
Yro Takoe TMOJIOKUTeTbHBIN ¥ OTPULIAUe/TbHBINA OaslaHC a30Ta’?
KakoBbl HOpMEBI 1T0Tpe6sieHNst 6erka Ayis uesioBeka?
Yem oripeiesisieTcsi GHMooruueckasi LieHHOCTh OekoB?
OxapakTepu3yiTe OCHOBbI COa/TaHCUPOBAHHOTO TIMTAHUS.
Omnuite 0c06€HHOCTH XMMUUYECKOT'0 COCTaBa MsICHOT'O, PbIOHOT'O ¥ paCTUTE/IbHOTO ChIPhSI.
KakoBo nuilieBoe 3HaueHKe OPraHOB 1 TKaHel >KUBOTHBIX U paCTeHU?
KakuM OMOXMMHUECKMM H3MeHeHHUsIM TIOZIBepraroTcsi OeflkKu B XO/e TeXHOJOTMUecKuX
TIpOLIeCCoB?

10. YTo MpOMCXOUT C TUMUAAMH U BUTAMUHAMH B X0/le TiepepaboTKu ChIpbsi?

Jlumepamypa: [1], [3], [4]

CamocmosimeibHas paboma nod pykogoocmeom npenodaeamesi (CPII)
3adaHue
Omeemumb NUCbMEHHO Ha cedylowjue 80Nnpochl:
1. Ponb MsiCHOM, PBIOHOM 1 pacTUTETFHOM UL B TUILeBOM OaslaHce Hace/leH sl CTPAHBL.
2. buoxumuueckue u3MeHeHHUsi 0esIKOB, JIUMH/OB, BUTaMHHOB B XOJleé TeXHOJOTMUECKUX

TIPOLIECCOB.
Jlumepamypa: [1], [3], [4]
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5 YueOHo-MeTOAMUYECKOE 00ecrieyeHue /I/Isi CAaMOCTOATeTbHOM PadoThl 00yUJaromUxcs

5.1. BHeayoumopHas camocmosime/ibHasi paboma cmyoeHmos

B 1jesiom BHeayAUTOpHasi caMOCTOsITe/IbHasi paboTa CTy/leHTa MpYU U3yueHWH Kypca BKJIFOYaeT B
cebs1 crieyrolnye BUIbI paboT:

— npopaboTKa (M3yueHue) MaTepyaoB JIEKIUH;

— yTeHHe U NpopaboTKa peKOMeH/I0BaHHOW OCHOBHOM U [IOTIOJIHUTE/TbHOM JINTepaTyphl;

— MO/IFOTOBKA K JTaOOpaTOPHBIM 3aHSTHSIM;

— MOMCK U TIpopaboTKa MaTepuasnoB U3 MIHTepHeT-peCcypCcoB, HAyUHBIX ITyO/TUKaLIH;

— MO/ITOTOBKA K 3aIuTe 1ab0paTopHbIX paboT;

— TIOATOTOBKA K TEKYIIeMy W UTOTOBOMY (ITPOMEXKYTOUHAsi aTTeCTalysi) KOHTPOJIFO 3HAaHWM 10
JTUCLUTIIHE.



OcHOBHasi [0l CaMOCTOSITEJTBHOM PabOThl CTY/IEHTOB TMPUXOAWUTCS Ha IIOATOTOBKY K
nabopaTopHbIM paboTaM W MX 3alljUTe, TeMaTHKa KOTOPBIX IOJIHOCTBIO OXBAaTbIBAET CO/lEpKAHHUEe
Kypca. CamocrosTesibHasg paboTa TO TOATOTOBKE K JiabopaTopHeIM paboTaM W WX 3aluTe
Tripe/irosiaraeT ymeHve paboTaTh C IePBUYHON MH(OPMaIUei.

CamocmosimenbHas paboma no pasoesny 1:

PaGota C KOHCITIEKTOM JIeKI[MM W DPEKOMEH/OBAaHHOW JMTepaTypoi (OCHOBHas U
JIOTIOJIHUATE/TbHAs).

[ToaroroBka MarepuasoB K KOHTPOJILHOMY OMPOCY TI0 H3yuYeHHBIM TeMaM, 1a00paTOpPHBIM
3aHSITUSIM, TeCTOBBIM NTPOBePKaM 3HaHUH, 3al{uTe labopaTOpHBIX paboT, AUanoraM C mpero/jaBaTesiemM
Yl yUaCTHUKaMM POBEPKU 3HAHUU 1epBOTr0 paszesa JUCLUIIIVHEL.

CamocmosimenbHasi paboma no pasoesny 2:

PaGota C KOHCITIEKTOM JIeKI[MM W DPEKOMEH/OBAaHHOW JMTepaTypoi (OCHOBHas U
JIOTIOJIHUATE/TbHAs).

[ToaroroBka MarepuasoB K KOHTPOJILHOMY OMPOCY TI0 H3yueHHBIM TeMaM, 1a00paTOpHBIM
3aHSITUSIM, TeCTOBBIM NTPOBePKaM 3HaHUH, 3aljuTe labopaTOpHbIX paboT, AUanoraM C mpero/jaBaTesiemM
Y yUaCTHUKaMM [MPOBEPKU 3HAHUM BTOPOr'O paszjesia JUCLUIUIAHBIL.

6 ®oH/] OLIEHOYHBIX CPEJCTB /IS MPOBeIeHUs MPOME)XYTOUHOMN aTTeCTal[uH 00yUYaroIUXCA
Mo JUCHUILIHHE

®oH/| OLIEHOUHBIX CPEJCTB [/ MPOBeJeHUs] TTPOMEXYTOUHOW aTTeCTal[ui OO0yuaroI[uXCs TI0
JMUCIIUIIMHE «BUOXUMUs» TpeJCTaB/ieH B TIPWIOXKEHWH K pabouell rporpaMme JAMCIUIIMHBI U
BKJIFOYaeT B ceOsi:

— MepeueHb KOMIIETEHLIMM C yKa3aHMeM 3TaroB WX (OPMUPOBAHMsS B MPOLIECCE OCBOEHUS
oOpa3oBaTe/bHOM MPOrpaMMBbl;

— OIMCaHMe TOKa3aTejieldl U KPUTEPHEB OLIEHWBAHWSI KOMITETEHLIMM Ha Pa3/IMYHBIX JTarax MX
(bopMHpOBaHUs, OMMCAHKE KA/l OLleHUBaHNS;

— TUIOBbIe KOHTPOJIbHBIE 3a/IaHUs UJIM MaTepHasbl, HeOOXO0MMble [J1s1 OLIEHKY 3HaHWH, YMeHUH,
HaBBIKOB U (WJIM) OTIBbITA [IeSTe/TbHOCTH, XapaKTePU3YIOLIHMX 3Tarbl (HOPMUPOBAHUST KOMITETEHIH;

— MeTOAWYeCKHe MaTepuasibl, OIpEJeSIOIle TPOLeAypPhbl OLI€HWBaHWs 3HAHWM, YMEHUH,
HaBBIKOB U (WJIM) OTIbITA [IeSTe/TbHOCTH, XapaKTePU3YIOLIMX 3Tarbl (HOPMUPOBaHUST KOMITETEHITHH.

BOHPOCBI AJIA TIpOBeJeHUA HPOME)KYTO'-IHOﬁ dTTeCTdlluM 110 JUCHHUII/IUHE (3K3aMEH)

XWMHUYeCKUH COCTaB KMBbIX OPraHHU3MOB.
dyHKIMM 6e/TKOB B )KUBBIX opraHu3max. Cofiep>kaHue B OpraHax U TKaHsX.
AMWHOKHC/IOTHBIN COCTaB Oe/KOB.
[TepBuuHasi cTpyKTypa Oeska.
BropuuHasi cTpykTypa 6esika.
TpetuyHasi cTpykTypa benka.
YeTBepTUUHasi CTPYKTypa Oerka.
CaoiicTBa O6eKOB.
ITpocThie 6esku.
Crno>xHbIe OesTKu.
depMeHTBI, X COCTaB M CTPYKTypa. [IpocTeTnyeckue rpymibl ¥ KOPepMeHTHI.
MexaHu3M epMeHTaTUBHOTO KaTa/Tk3a.
13.  CgoiicTBa ()epMEHTOB KaK OMOIOTMUECKUX KaTaJM3aTOPOB: BMsIHUE TeMriepatypsl, pH
Y OKHC/TUTE/TbHO-BOCCTAHOBUTE/TLHOTO MOTEHIIMala Ha aKTUBHOCTh (DEPMEHTOB; B/IUSIHHE aKTHBAaTOPOB
Y UHTUOUTOPOB; CIIeIM(PUIHOCTD [IeMCTBUS (DEPMEHTOB.

HBL®NUhAWN =

_ =
M=o



14. Homenknartypa u knaccudukaiys ¢pepMeHTOB.

15. BuramuHbl, ux 6uonoruyeckast posib. CBsi3b BUTaMUHOB U epmeHTOB. Knaccudukanys
BUTaMHHOB.

16. Buosiornueckas posnb BOAOPaCcTBOPUMBIX BUTaMHUHOB. CocCTaB, CTpOeHUe, CoZepKaHue B
TUILLIEBOM ChIPbe Pa3/IMYHOIO IPOMCXOXKIEHUS.

17. Buosiornueckas posib )XKMpOpacTBOPUMBIX BUTaMUHOB. CoOCTaB, CTpOeHUe, CoZepyKaHue
B [UIL|EBOM ChIpbe Pa3/IMuHOI0 [POUCXOXKEHHS.

18. ITpocteie munuapl. CocTas, CTpOeHUe, CoflepKaHue B TKaHsX.

19. CnoxxHble unuzbl. @ochonunusl U rauKoaumnubl. Coctas, CTpoeHUe, cofiepkaHue B
TKaHsX.

20. I'omononucaxapuzpl. Ctpoenue. IIpescrasureny.

21. ['etepononvcaxapuabl. Ctpoenue. [IpeacraBurtenu.

22. Cocras, 371eMeHTapHOe CTPOeHHe U TUIIbI HYK/IEMHOBBIX KUC/IOT.

23. ITepBuunas crpykrypa JHK v PHK.
24. Bropuunas crpykrypa JHK u PHK.

25. TpeTryHasi CTPYKTypa HYK/I€MHOBBIX KMCJIOT.

26. CopeprkaHue BOZbI B OpraHax M TKaHfAX JKUBBIX OpraHvM3MoB. buosoruueckas posb U
(GYHKLMM BOJbI B )KMBBIX OpraHHU3Max.

27. CopepkaHre MUHepa/bHBIX BeIleCTB B OpraHax M TKaHAX JKUBBIX OPraHU3MOB.
buonoruueckas posb U (PyHKLMYA MUHEPAIbHBIX BEILleCTB B KUBbIX OPraHHW3Max.

28. OOmeH BelecTB KakK BaKHelIlas 0COOEHHOCTb XMBOW wmarepuu. I[loHsTe 00
OCHOBHOM U TIPOMEKYTOUHOM OOMeHe.

29. AT® u ee ponb B OMO3HEpreTrKe OpraHM3Ma.

30. MexaHu3M OMOI0TMUeCKOro okuceHus. TkaHeBoe UM KJIeTOUHOe JIbIXaHue.

31. [IbixarenbHas enb. OKucauTensHoe pochopuivpoBaHue.

32. Cy6cTpartHoe okuciieHre U cybcrpaTHoe (hochopuIupoBaHHme.

33. I'nukonu3 1 riavkoreHoms. @epmMeHTsl, y4acTBYIOLIMe B 3TUX IpoLieccax.

34. IO TK. ®epMeHThI, y4acTBYIOLLME B 3TUX IpoLjeccax

35. OHepreTryeckuii OasaHc aHa3poOHOTO U a3poOHOTO pacraza yriaeBogoB. Obpa3oBaHue
ATO.

36. . ®OoTOCHUHTE3 YI/IeBO/IOB B paCTeHUsX.

37. OxucnuTenbHOe Je3aMUHMpOBaHve. ButamuHbl U (pepMeHTBI, y4acTBYyHOL[Ue B
peakLusx.

38. HexkapboKcumpoBaHWe aMHUHOKUCIOT. ButamuHbl U (epMeHThI, yYaCTBYIOLUE B
peakLusx.

39. [TepeamyrHMpOBaHKe UM TPAHCAMHUHMPOBAaHHWE aMUHOKHUC/IOT. BUTaMUHBI U (pepMEHTHI,
y4acTBYIOLME B peaKLUsX.

40. buocuHTe3s 6enka. Ero ocHOBHBIe 3Taribl U JIOKair3aLusi B KJIeTKe.

41.  Koneunble MpoAyKThl 0OMeHa 6enkoB. [yTr 06e3BperkuBaHMsI AMMHAKa.

42. buocuHTe3 MoUyeBHHBI.

43. Oxwucnenue ravieprHa. Ob6pa3oBaHue U MCIOIb30BaHNe aleTUIKOIH3UMa. DepMeHTHI,

y4aCTBYIOILME B MpeBpaLLlleHUsIX.
44. Oxkucnenune B)XXK.

45. CuHHTe3 NPOCTBIX U CI0KHBIX JIUITA/OB.

46. B3aumocCBsi3b MeX/y pa3/IMUHbIMUA TUTIAMHA 0OMEHOB BeIL[eCTB.

47. CocTaB u cTpoeHure 6e/TKOB MBIIIIeUHOW TKaHMU.

48. BroxuMuueckasi CyIIHOCTb TIPOL|ECCOB COKpAljeHWss ¥ pacciabiieHysi MBI,
[TocmepTHBIE M3MeHEeHUs MbILLIEYHOM TKaHU. ABTO/N3.

49. A30TUCTBIe  3KCTpPaKTHWBHbIE BellleCTBA MBbIIIEYHOM TKaHW. 3HAueHwe  JJis
XapaKTePUCTUKHU ChIPbSI.

50. CoefuHuTeIbHAsA TKaHb, €e COCTaB U CTPOeHUe.

51. Posnb, cTpoeHMe 1 cOCTaB KOCTHOW Y XPSLL|EBOM TKaHHU.



52. Ponb, cTpoeHwe M coCTaB >XMPOBOW TKaHW. ['MADONIATUYECKMM U OKUC/IATEIbHBIN
TIPOL{eCC B )KUPOBOM TKaHHU.

53. Buzpl mopuu xupos. [IpefoTspalijeHye opuy KUpOB. AHTUOKUC/IATE/IH.

54. Buonorrnyeckas 1ieHHOCTb GenkoB. banaHc a30Ta 1 a30THCTOe paBHOBeCHE.

55. BroxumMuueckue m3mMeHeHUs O€/IKOB, JIMMIM/OB, BUTAMHUHOB B XO7le T€XHOJOTMYEeCKUX
TIIPOL[eCCOB.

7. PekoMmeHjyeMas iMTeparypa

7.1 OcHogHas
1. Buonoruueckasi xumus: yue6. mocobue/ FO.b. @unurnmosuy [u ap.]. — M.: Akagemus,
2005. — 256 c. (38 3k3.)
7.2 [lononHumenbHasn
2. bepesoBckas B.A. buoxumus: sab. mpaktukym. — IlerpomaBnoBck-KamuaTckuid:
KamuatI'TVY, 2005. — 83 c. (41 3k3.)
3. Poroxun B.B. Buoxumus mbimi u msica: yue6. mocobue. — CII6.: 'nopa, 2009. — 240
c. (7 2x3.)
4. buonoruueckas xumus / nog pexn. H. U. KosaneBckou. — M.: Akagemus, 2009. —
256 c. (17 3k3.)

8 ITepeuenn pecypcoB uH(GpOPMaLUOHHO-TE/IEKOMMYHUKAIIMOHHOU ceTH « AHTepHeT»

XumMuueckasi UHopMaloHHasi ceThb [DnekTpoHHbIlN pecypc]. — URL: http://www.chemnet.ru

OnekTpoHHas 6ub/MoTeKa yueOHbIX MaTepHUaoB Mo XUMUM [OnekTpoHHbId pecypc]. — URL:
http://www.chem.msu.su/rus/elibrary
O/eKTpOHHBIe ~ KHUTM  Ajs  oOpasoBaHus  [DnekrtponsHbii  pecypc]. —  URL:

http://www.biblioclub.ru
MeauimHcKas 6ubmoTeka [OnekTponHbIil pecypc]. — URL: http://www.booksmed.com

9 MeToanueckue yKa3aHHUs /1A 00yYarOI[UXCSA 110 0CBOEHHIO JUCLUIIMHBI

MertozvKa Tiperno/iaBaHus [AHHOW AMCLMIUVIMHBI TpeAosiaraeT uTeHWe JIeKLWH, NpoBefieHre
nabopaTOPHBIX 3aHSTHM, TPYMIOBBIX U WHAWBUYAIbHBIX KOHCY/bTAL[UM IO OTAeIbHBIM BOIPOCaM
mucuuriveel.  [IpegycmoTpeHa camocrtosiTensHasi paboTa CTYAEHTOB, a TakkKe TPOXOXKIEHHe
aTTeCTaLMOHHBIX UCITBITAHUH TPOMEXXYTOUHOM aTTeCcTal[|uu.

Ha nekiusix paccMaTpuBalOTCS TakKWe BaKHbIe  pa3fiefibl  OMOJIOTMYECKOM — XUMHU
KaK:CTaTUueckKasi, IMHaMuuecKasi U (yHKLMOHa/IbHast 6uoxumusi. B xofie nekiuii cTyieHTam ciieflyeT
MOJTOTOBUTh KOHCIEKThI JIEKLIMI: KPaTKO, CXeMaTHU4HO, IO0C/e/j0BaTe/lbHO (PUKCUPOBATh OCHOBHBIE
TI0JI0YKeHUs1, BBIBO/IbI, (hOPMYJIUPOBKH, 000011eHs; TIoMeUaTh BaKHbIe MBIC/H, BBIJIE/IATh KIHOUeBble
C/IOBa, TEPMUHbI; TIPOBEpPSITb TEPMHUHBI, TIOHATHS C TIOMOLbIO SHLMKJIONEAUH, C/I0Bapew,
CTPaBOYHUKOB C BBIMMChIBAHHWEM TOJKOBAHWH B TeTPa/ib; 0003HAUNThL BOMPOCHI, TEPMUHBI, MaTepuarl,
KOTODbII BbI3bIBaeT TPYAHOCTH, IOMETUTh U TIOTBITaThCSl HAWTH OTBET B peKOMeHyeMoi JiuTeparype.
Eciiu camocTosiTenlbHO He yzaeTcst pa3o0paThCsi B MaTepuasie, Heo6Xo[umMo copMyIrpoBaTh BOTIPOC
W 3a7aTh TIPeTofiaBaTe/ll0 Ha KOHCY/bTallid, Ha J/1abOpaTOpPHOM 3aHSATHU. Y/IeMWTh BHUMaHHe
TIOHSITUSIM, KOTOPble 0603HaueHbl 00s13aTeIbHBIMU /1JIs1 KaXKJ0M TeMbl JUCLIUTITUHBI

Llespto TipoBesieHMsT 1TabOPaTOPHBIX 3aHATUN SIB/ISIETCS 3aKpeIuieHWe TeOpeTUYeCKHUX 3HaHWHN
CTYZIeHTOB, TIOJTy4eHHBbIX UMU B XO/ie U3yUeHUs! AUCLIUIUTMHBI Ha JIEKLUSIX U CaMOCTOSITe/TbHO. 3aHsATHsI
71abopaToOpHOTO TWIA BK/IOYAIOT B Ce0s C/leAyrolfye 3Tamlbl: H3yuyeHWe TeopeTHUeCKOW YacTh
nabopaTopHO# paboThbl; KOHCTIEKTUPOBAaHKE X0/a BBITIOJIHEHHs labopaTopHOM paboThl U TpOBeZieHre
ee OSKCIIEPMMEHTa/lbHOM 4YacTH; BBINOJHEeHHe HeoOXoAuMBIX TpadukoB; odopmieHHe OT4deTa O
nipo/ieslaHHON paboTe; 3aiuTa gabopaTopHo¥ paboThl. [y MOATOTOBKM K 3aHATHUSM J1ab0paTOpPHOTO


http://www.booksmed.com/
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http://www.chemnet.ru/

THMA ¥ 3al[UTbl BBITIOJIHEHHBIX J1IaOOpaTOpHBIX pabOT CTY/AEHTHI BBITIONHSIOT TMPOPAabOTKY
METO/IUUeCKUX YKa3aHHM 0 BBIMOHEHHIO J1abopaTOpHOW paboThl, yaensss 0cob0e BHUMaHUe LeJisiM U
3alayaM, TeopeTUUeCKOW YacTH ¥ TOPSIZIKY BBITIOJIHEHHs labopaTopHOM paboThl; KOHCIIEKTUPOBaHUE
WCTOYHHMKOB; paboTy C KOHCTIEKTOM JIEKL[U, TIPOCMOTP PEKOMEH/IyeMOM JINTepaTyphl.

B Xoze TrpymroBbIX W WHAWBUAYATBHBIX KOHCY/bTAalMid CTY/€HTbI HWMEIT BO3MOXKHOCTb
TIOTYYUTh KBAJTU(PUIUPOBAHHYIO KOHCY/BTAIMIO 10 OPraHM3allid CaMOCTOSITEILHOTO YITPaBJIeHUS
COOCTBEHHOW /[IeATe/IbHOCTBIO Ha OCHOBE aHajaM3a HMEOILerocs y CTyJeHTa OIbiTa O0yueHws,
UCIIO/Ib3yeMBIX 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 TIPOOJIEMbl UCC/IeZJOBaHMUsI, BBITIOJTHEHUST MUHU-TIPOEKTOB T10
JOVICLIUTIIHE, 00CY)X/|eHHsI HayuHbIX TeKCTOB M TEKCTOB CTY/EHTOB, pelleHus yueOHBIX 3azad, s
TOATOTOBKM K KOHTDOJIBHBIM TOYKaM, B TOM UHCJIE WTOTOBOM; /IeTaJbHO IpopabaThiBaTh
BO3HHUKAIOIIYe MPOo0JieMHbIe CUTYalWd, OCYIIeCTB/ISTb TOMCK BAaPUAHTOB MX peLIeHus], OTpejesisiTh
TIPEMMYIL[eCTBA U OTPAHUYEHHSI UCTIO/Ib3YEeMbIX CPEJICTB [I/Isl PELIeHUs] TOCTaB/IeHHbIX YueOHbIX 3aziay,
oOHapy>KBaTb HeOOXOAMMOCTh U3MeHeHHsI CITOCOO0B OpraHM3aly CBoel paboTsl U Ap.

[Mpu u3yveHnU AUCIUTIIMHBI UCIO/b3YIOTCS MHTEPAKTUBHBIE METO/[bI 00YUYeHUs], TAKKe KaK:

1. Jlekuumsi:

— JIeKIMsI-BU3ya/u3als — Tofiadya MaTepuaja OCYIIeCTB/SeTCS CpPeACTBAMH TeXHUYEeCKHX
cpeicTB 00y4yeHUs] C KPaTKMM KOMMEHTHDOBAHHWEM JEeMOHCTPHPYEMbBIX BH3ya/JbHBIX MaTepHasioB
(mpe3eHTaLyif).

2. JlTabopatopHoe 3aHsITHe:

—TPEHUHT — MeTOoZ, OOy4YeHUs] YW pa3BUTUS CIIOCOOHOCTEH K OBJIQIEHUIO JIeATebHOCTHIO
TPOBeJieHHsT XMMHUYeCKUX /1abopaTOpHBIX MCCIefoBaHui. VIHTeHCHBHas paboTa BO BpeMsi TPEHUHTA
TOMOraeT [OCTUYb BBICOKMX pe3y/bTaTOB 3a KOPOTKWM CpPOK, a TOC/efylomjas CHCTeMa Iocuie
TPEHUHTOBOTO COTIPOBO’KZAEHHS 00ecrieurBaeT Ha/|e)KHOe 3aKperyieHre MaTepHraa

— pabota B MasibIXx rpymmax  o0ecreurdBaeT aKTUBHYIO I103HaBaTebHYIO [1eSITebHOCTh
o0yyJaroImuyxcsi, peAycMaTpyBaeT pacripeZiesieHre 0053aHHOCTeN MeXKAy HUMH, WUCTIOJHUTeNbHYI0 U
OpraHM3aTOPCKYI0 WHHLMATHBY, aKTya/M3al[{i0, KaK OIbITa CaMOCTOSITe/IbHOW [IeSITeIbHOCTH, TaK U
COBMECTHOM pabOoThl 110 BBITIOJIHEHUIO 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/JILHOIO MPOIecca Mo AUCHHIUINHE, BK/II0OUasi NepeueHb MPOrPpaMMHOI0 odecnedyeHus
U UH(OpMaIMOHHO-CTIPABOYHbBIX CUCTEM

11.1 IlepeueHb uHPOPMAYUOHHBIX MeXHO/A02UL, UCNO/Ab3yeMbIX Npu ocyujecmeneHuu
obpazosameibHO20 npoyecca

— 9JIeKTPOHHBIe 00pa3oBaTe/ibHbIe peCypChl, TIpe/iCTaB/IeHHbIe 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 AUCLMTUIMHBI UCTIOb3YeTCs IMLeH3MOHHOe ITPOrpaMMHOe obecrieyeHue:
- omepalyoHHble cucTeMbl Astra Linux (w1 mHasi onepaliMoHHasi CUCTeMa, BK/IOUYeHHasl B

peecTp 0TeueCTBeHHOI'0 TIPOrpaMMHOT0 obecrieueH s );



- KoMIIekT o¢ucHbIX rporpamMm P-7 Oduc (B cocTaBe TEKCTOBOTO TPOL[eCCOPA, TPOrpPaMMbI
paboTbl C 3MeKTPOHHBIMU Tab/UIIaMH, TPOTPaMMHbIe CDeACTBA PpelaKTHPOBAaHUS U
JIeMOHCTPALUU Mpe3eHTaLu);

- IIporpaMMa IpOBepKHU TeKCTOB Ha MpeAMeT 3aMMCTBOBAHUA «AHTUIIIArAaT».

11.3 IlepeueHb UHPOPMAYUOHHO-CNPABOUYHDBIX CUCMEM
— CIripaBOYHO-TpaBoBasi cucteMa KoHcynbranT-mmoc http:/www.consultant.ru/online
— CIIpaBOYHO-TIpaBOBasi cucteMa ["apaHT http://www.garant.ru/online

12 Marepua/ibHO-TeXHUUYECKoe ofecreyeHUue AUCIUILTMHBI

J17151 IpoBe/ieHus 3aHATUN JIEKLJMOHHOI'O THIA, IPYMIIOBBIX U UHAUBU/Ya/IbHbIX KOHCY/IbTaLIUH,
TEeKYIero KOHTPOJIS ¥ TIPOMEXKYTOUHOM aTTeCTallH UCTI0Nb3YIOTCs yueOHble ayautopun-6-507, 6-519
C KOMILIEKTOM yuebHOM MebeH.

I[Tpu npoBeseHuM y1abOpPaTOPHBIX PabOT MCIO/B3YyeTCs TabopaTopust OMOXUMUN — ayJUTOPUST
6-502 Ha 16 TmOCasouHbIX MecT C obopygoBaHueM: Kosiopumerp K®PK-2; pedpaxktomerp YPJI;
TIOJISIPUMETP; AucTeprarop; cymwibHbIH mKad SNOL 58/350; Bechl 1abopaTopHbIe; IKad BHITSHKHOM;
naboparopHasi mocyza (cTakaHbl, MPOOUPKU OMOXUMHUUECKUe, MUMETKH, CIIMPTOBKY, LIWJIMHAPHI U JIp.),
pacxofiHble MaTepua/ibl (XMMUUECKHe PpeaKTHBBI); IUIakaThl (Tiepuoguueckass Tabsmma /[I.U.
MeHzeneeBa, Tabmuija paCTBOPUMOCTH).

Iyisi camocCTOsATe/IbHOM PabOThI 00YYaOL[UXCsl UCTIOMb3yeTcsl KabuHeTbl 6-522; 060pymoBaH
KOMITZIEKTOM ~yueOHON MeOeny, JByMsl KOMIIbIOTEpaMH C [JOCTYIOM B HMH(OpPMAaLIOHHO-
TeJIEKOMMYHHUKALIMOHHYIO ceThb «V/IHTepHeT» W B 3/IeKTPOHHYIO MH(OPMALMOHHO-00pa30BaTeTbHYO
cpeZly OpraHu3aLiyu.

TexHuueckue cpeActBa oOyueHWsi i TIpefCTaBiAeHUs yueOHOW WHQOpMaluy BK/IOYAIOT
ayZIMTOPHYIO [JOCKY, My/IbTUMeZiHOe 060pyj0BaHMe.

[lpy M3yueHWM [UCLIMIUIMHBI WCTIONb3yeTcs: Oubmmoreunsii hong Kamuar[ ' TY: yuyeOHuKH,
yueOHble 1T0CcOOMs, TepuojuuecKie >XypHasbl, 3/1IeKTPOHHBIN pecypc; pa3/jaToOuHblii MaTepuas (TecTbl

U ap.).


http://www.garant.ru/online
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Jlono/iHeHNs1 U U3MeHeHHs B padoueil mporpaMmme

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

B pabouyto mporpammy mo gucuuruiiHe «buoxwmusi» assi HampaesieHuss moarotoBku 19.03.03
«[TpoAyKTBI TUTAHUS )KUBOTHOTO TIPOMCXO’KEHUs» BHOCSTCS CJIeAYIOIINe AOTIOTHEHUSI U N3MeHeHMUST:

,Z[OHOJIHEHI/IH 1 U3MeHeHHA BHeC

(momxHOCTb, ®.1.0., MoAUCH)
Pabouast mporpamMMa nepecMoTpeHa U 0/jo0peHa Ha 3ace/laHuu Kadepbl
« _ » 202 r.
3aBenyto1uii Kadeapoii

(Toamumch) (®.1.0.)



